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Eric,
 
The attached powerpoint has a graphic (slide 5) representing (from top tier down) 1) the
fundamental objective (i.e., BEMP goal), 2) first-tier means objectives (BEMP objectives), 3) second-
tier means objectives (ROD criteria), 4) management actions, and 5) uncertain aspects of the
management aspects. This is an effort to show how proposed management actions link to the
various components of the BEMP, as well as figure out where we are the most uncertain about how
actions will affect a given means objective (e.g., how changing timing of feeding will influence winter
distribution). We can start with this tomorrow and continue working through models and monitoring
to help us learn about the response of elk and bison to changes in management.
 
I also attached the current draft of the Arctic grayling plan, which is in an internal review stage with
the working group. We can use it as a template for the NER plan as needed. The next step for the
grayling plan is agency review, so please don’t share it beyond our group.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).’
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Introduction



Montana Arctic grayling (grayling) were patchily distributed throughout the Upper Missouri River (UMR) drainage prior to the mid-1850s.  This population declined to about 4% of their perceived historic distribution by the 1990s, which led to formal consideration for listing under the Endangered Species Act (MAGW 2014). One of the last populations of endemic Montana Arctic grayling resides in the Centennial Valley (CV).  Arctic grayling were historically distributed among at least a dozen CV streams and three lakes at presumably high abundances (Nelson 1952). Perceived distribution and abundance declined to historic lows sometime between the 1950s and mid-1990s but have since improved (MAGW 2014). Currently, most of the grayling population in the CV spawns in Red Rock Creek and spends non-breeding portions of the year in Upper Red Rock Lake (Upper Lake) within Red Rock Lakes National Wildlife Refuge (Refuge). Over the past 70 years numerous hypotheses were posited regarding drivers of the CV Arctic grayling population, including 1) diversion of streams for irrigation, 2) reduction and alteration of spawning habitat, 3) predation by non-native fishes, and 4) limited winter habitat. Although these latter four hypotheses have been repeatedly proposed to explain population contraction and expansion, drivers of the population remain unclear.  Resultantly, the most effective management and conservation approaches for CV grayling are similarly ambiguous.  This plan seeks to elucidate the relative effect of hypothesized drivers of CV grayling abundance to direct future management of this population.  



Dewatering of streams for irrigation and entrainment t of grayling in irrigation diversions were historically listed as a threat to the CV population (Randall 1978, Centennial Valley Historical Society 2006; unthank 1989), and may still be a population driver in some streams. Extensive irrigation occurred from most tributary streams by the early 1900s and complete dewatering of streams for irrigation, especially during periods of drought, likely had a large influence on distribution, abundance, and life history strategies of grayling through time (Deeds and White 1926, Vincent 1962, Randall 1978).  Diversion of water from streams on public and private lands has been repeatedly listed as a major threat to grayling in agency reports since 1950. Surface water is still diverted from Red Rock Creek upstream of Upper Lake for irrigation or to benefit migratory birds (USFWS 2009), and dewatering continues to occur on streams that support grayling downstream of Lower Red Rock Lake (FWP unpub. data). However, diversion of CV streams for irrigation constitutes less of a threat to grayling than it did historically. Irrigation diversions that entrained grayling during the mid-1900s on Red Rock and Odell creeks are no longer used. Establishment of minimum instream flow reservations (FWP XXXX, Kaeding and Boltz 1999), compact settlement between the Montana Reserved Water Rights Compact Commission and the Refuge (2002), Refuge acquisition of private lands, and changes in management practices on public and private lands have greatly reduced the threat of irrigation diversion in Upper and Lower Lake tributaries.  



Decline of spawning habitat quantity and suitability resulted from land use changes associated with livestock production and water management. Initially used as summer range beginning in 1876, year-round livestock operations quickly became common in the CV; by 1892 21 ranches existed within the present-day Refuge boundary and settlement and grazing was associated with most waters throughout the CV (Unthank 1989, Centennial Valley Historical Society 2006). Common impacts of grazing in riparian systems include increased sedimentation, water temperature, and nutrient levels of streams (see review in Clary and Webster 1989, and citations within). Sedimentation of spawning reaches resulting from grazing has been repeatedly documented in Red Rock, Odell, and Tom creeks and was reported as the primary threat to grayling persistence for much of the 1900s (Vincent 1962, Myers 1977, Mogen 1996). Although this threat remains on some streams in the lower CV, a combination of Refuge land acquisition and changes in grazing management on public and private lands has ameliorated this threat on most Red Rock lakes’ tributaries (USFWS 2009). Sedimentation related to water management also constitutes a threat to spawning habitats. Manipulation and consolidation of flow among channels of Hellroaring Creek to facilitate irrigation causes erosion and sedimentation on reaches of Red Rock Creek. Serial impoundment of the Elk Springs Creek watershed has destroyed or isolated historically important spawning habitats. Elk Springs Creek was diverted into Swan Lake as early as 1908, which may have partially fragmented this formerly highly used spawning tributary. Spawning habitat in upper Elk Springs Creek was fragmented and destroyed by sedimentation resulting from impoundment of McDonald Pond in 1953.  Picnic Creek was first impounded to create Widow’s Pool in 1900 (cite), which was expanded into Culver Pond in 1959, and by the downstream Widgeon Pond in 1964 (cite). McDonald Pond was converted back into stream beginning in 2009 and plans are in place to remove at least one of the Picnic Creek impoundments (USFWS 2009). Finally, fragmentation and degradation of spawning tributaries by beaver dams has been suggested to preclude grayling spawning in CV tributaries to varying degrees (Nelson 1952, others?).  



Competition or predation by native and non-native fishes have been hypothesized to affect CV grayling. Early settlers introduced non-native fishes, followed by decades of agency introductions, largely for recreational fisheries. Stocking of CV waters with rainbow trout (Oncorhynchus mykiss) began as early as 1899, followed by brook trout (Salvelinus fontinalis ) in 1915, and Yellowstone cutthroat trout in 1967 (Randall 1978). Although grayling have persisted with these introduced species in the CV, the degree to which they limit the population remains ambiguous.  Early work documented predation of grayling eggs and age-0 fish by brook trout (Nelson 1954), and more recent work corroborated grayling egg predation (Katzman 1998). Predation on age-0 and age-1 grayling by cutthroat trout has not been documented (Nelson 1954, Katzman 1998, USFWS unpubl. data), but no effective sampling has occurred during winter when predation may be most likely due to 1) limited available habitat, and 2) lower availability of invertebrates, the primary food source identified for trout during non-winter (Katzman 1998, USFWS unpubl. data). Recent stable isotope analysis has also identified a greater contribution of fish to the late-winter diet of cutthroat trout in Upper Lake, as well as dietary overlap between cutthroat <450 mm and grayling of all sizes in Upper Lake (USFWS unpubl. data). Forage availability data were not collected during the study, so it is not possible to determine if competition for forage items between grayling and trout exists.  Populations of native fishes, such as burbot and white and long nose suckers, were experimentally suppressed in Upper Red Rock Lake because of their hypothesized effects on grayling, although the effect of these actions were not evaluated (cite).    

Limited winter habitat is another hypothesized driver of observed declines in grayling in the Centennial Valley. Upper Lake is a shallow eutrophic lake that provides the primary winter habitat for grayling in the CV. An early account documented Upper Lake depths >6.1 m (20 ft) (Browers 1896, Vincent 1962), although reported maximum depths from the 1950s to present time generally don’t exceed 1.8 m (6 ft).  High productivity, shallow depths, and extended periods of snow-covered ice combine to create prolonged periods of low dissolved oxygen in the lake.  Seasonally low oxygen concentrations in Upper Lake are a perceived threat to grayling persistence in the CV.  Winter hypoxia facilitated by shallow depths and high production of macrophytes presently occurs over large parts of Upper Red Rock Lake (Gangloff 1996, K. Cutting pers. comm.).  Winter oxygen depletion rates in shallow eutrophic lakes are relatively high (Mathias and Barica 1980), which can lead to high winterkill risk for fish (Barica and Mathias 1979, Fang et al. 2004).  While existing data are limited, hypoxic conditions have been reported during winter on Upper Lake (Randall 1978, Gangloff 1996). During winters where hypoxic conditions were documented (1976 and 1994), dissolved oxygen levels fell below the critical oxygen minima for grayling (1.3–1.7 ppm; Feldmeth and Eriksen 1978) in several areas of the lake (Gangloff 1996). Grayling have persisted in the CV ostensibly under persistent risk of winterkill in Upper Lake; however, the relative significance of winterkill may currently be greater due to lack of connectivity with other Montana Arctic grayling populations, which precludes gene flow and a refounding source for the population.    

 Ambient conditions during spawning, incubation, and early rearing periods are believed to set cohort strength and, ultimately, population abundances in salmonids. Cohort strength is largely determined between spawning and approximately three weeks following emergence.  There are contrasting ideal hydrologic scenarios for adults and eggs or fry.  High flows and low temperatures are physiologically favorable for adults and create good spawning habitat (i.e., exposed, flushed gravel beds). Low or stable, warm flows are typically better for survival of eggs or fry.  The latter of these two scenarios is hypothesized to set year class strength. An ideal hydrograph for all life stages would be good flows prior to spawning and a rapidly declining hydrograph and increase in stream temperatures or stable, spring-like hydrograph following spawning. Conversely, any peaks in the hydrograph or cool temperatures post-spawning are believed to reduce survival probabilities of eggs or fry. It is presently unknown whether these factors are a driver of CV grayling population and, if so, the magnitude of their influence relative to the aforementioned stressors. An improved understanding of the relative relationship between hypothesized natural and anthropogenic population drivers is necessary to assess the benefits of implementing future management actions.



Uncertainty regarding the cause(s) of the observed decline and recent expansion of grayling in the CV remains after greater than 70 years of study and debate. Determining the cause of the decline, per se, is not the primary issue of grayling conservation and management – finding an effective strategy to achieve population goals and prevent future declines is. In an effort to accomplish this, an adaptive management (AM) approach is being undertaken (Walters 1986). The Arctic grayling AM plan will embrace existing uncertainty regarding drivers of grayling population in the CV, provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to grayling. 



Study Area



The Centennial Valley of southwestern Montana is a high-elevation (ca. 2013 m) valley dominated by sagebrush steppe comprising Artemisia spp. shrub overstory and native bunchgrass understory (e.g., Festuca spp., Nasella spp., and Hesperostipa spp.). The valley is bounded on the north by the north-south trending Gravelly and Snowcrest mountain ranges and on the south by the east-west trending Centennial Mountains. Extensive wetlands exist throughout the CV, including a large shallow lake/wetland complex encompassed by Red Rock Lakes National Wildlife Refuge (Fig. 1). The complex comprises Upper Red Rock, Lower Red Rock, and Swan lakes and associated palustrine emergent marsh dominated by seasonally-flooded sedge (Carex spp.). The complex is a remnant of Pleistocene Lake Centennial, a prehistoric lake that was believed to have formerly covered the valley floor to a depth of ca. 20 m (Mumma 2010). Upper Lake, the largest and deepest of the lakes, is ca. 1198 ha with a maximum depth of 2 m. The geologic (Sonderegger 1981; Centennial Valley Historical Society 2006), hydrologic (Deeds and White 1926, fwp instream, compact), and fisheries (Nelson 1952, Randall 1978, Oswald XXXX, Boltz 2000) resources and contemporary administrative status (USFWS 2009) within the Centennial Valley are well described elsewhere.  



The Centennial Valley includes all tributaries of the Red Rock River and their associated drainages upstream of Lima Dam (fig. 1).  Most of the Upper Lake tributaries have their origins to the south along the eastern extent of the Centennial Mountains. Red Rock Creek, the largest of these tributaries, originates at an elevation of 2,562 m and flows north and west ca. 21 km to the northeast shore of Upper Lake. Mean annual discharge for Red Rock Creek during 1997–2012 was 48.2 cubic feet sec-1 (cfs) (SD = 17.3). Annual peak daily discharge varied between 16 May and 26 June during the period 1997–2004, with peak mean-daily discharge varying from 98 cfs (28 May 2000) to 293 cfs (10 June 1997). Elk Springs Creek originates from a series of springs south of Elk Lake and flows southwest, entering Swan Lake along the northeast shore; the latter drains into Upper Lake to the south. Annual peak daily discharge of Elk Springs Creek varied between 30 April and 22 October during the period 1999–2004, with discharge ranging from 10.9 cfs in 1999 to 7.6 cfs in 2004. A more recent discharge of 16.5 cfs was measured 7 June 2011, near the confluence with Picnic Creek.  Picnic Creek contributes an additional 10.5 cfs at this junction, resulting in a combined discharge of 27 cfs in Elk Springs Creek as it flows toward Swan Lake. Red Rock River exits Upper Lake in the northwest corner, carrying water through the River Marsh and into the northwestern corner of Lower Lake. Odell Creek, the primary tributary of Lower Lake, originates at an elevation of 2,806 m and flows ca. 19 km to its junction on the lake’s east shore. Mean annual discharge for Odell Creek in 1998 was 52.8 cfs. Peak discharge varied considerably during 1994–1998, ranging from 112 to 448 cfs. The timing of peak discharge similarly varied during this period, with the earliest occurring 8 May 1994 (112 cfs) and latest 26 June 1998 (250 cfs). Red Rock River continues westward through the outlet of Lower Lake, ca. 1.5 km west of where it enters the lake, leaving the CV near Lima, MT. Long Creek enters the Red Rock River 17 km downstream of the Lower Lake outlet and just upstream of Lima Reservoir. Peak discharge of Long Creek varied between 48 and 265 cfs during 1960–1964; earliest and latest peak discharge during this period was 6 April 1960 and 14 June 1963. 



[image: ]

Figure 1. Arctic grayling adaptive management plan study area within the Centennial Valley of southwestern Montana. 



Adaptive Management Plan Approach 



The central tenant of the AM approach is that systemic knowledge is gained through a series of well-designed ecological experiments.  These experiments are de facto hypothesis tests that iteratively seek to manipulate an ecological system by altering hypothesized limiting factors and measuring the response.  The manipulations in these experiments are the suite of possible management actions available to ameliorate limiting factors and achieve management or conservation goals for CV grayling. Comparison of relative population responses among hypothesis tests defines the most effective management actions to achieve population goals. Thus, this plan describes how each implemented management action should be structured, timed, and evaluated to serve as a test of a hypothesized population driver for CV grayling. 



The AM Plan is a tool intended to facilitate achievement of CV grayling management and conservation goals.  The ultimate conservation goal for Montana Arctic grayling is described in the Upper Missouri River Drainage Arctic grayling Conservation and Restoration Plan (XXXX) as follows: 

Ensure the long-term, self-sustaining persistence of Arctic grayling in the upper Missouri River Basin by maintaining the geographic distribution, abundance and genetic diversity of remaining aboriginal populations, and where feasible, reestablishing populations in suitable habitats within their historic range. The long-term, self-sustaining persistence of grayling is realized when four extant populations remain viable with the 95% upper confidence interval for the effective population size estimates includes 500. An effective population size of 500 is where genetic variation maintained through time (Franklin1980).   

Accordingly, the CV Arctic grayling working group, comprising agencies and NGOs with direct population or land management responsibility, developed the following population goals to meet the species-wide goal within the CV:

1) Conserve existing Centennial Valley Arctic grayling genetic diversity.

2) Establish or maintain Arctic grayling spawning or refugia in at least two tributaries up and downstream of Upper Red Rock Lake and connectivity among tributaries.

3) Increase suitable conditions for the Upper Red Rock Lake Arctic grayling population.  



This AM plan will be most effective if it is directly responsive to CV grayling population goals. Although goals related to Arctic grayling populations exist in a variety of agency and area-specific documents, they are subservient to the species-wide goal and can be best viewed as strategies to achieve it.  This plan will not supersede existing plans, agreements, or efforts with respect to established goals and objectives of the various involved agencies. The AM plan is an opportunity to collectively learn from ongoing work and most efficiently achieve broader CV grayling population goals.  



AM Plan Scale



There are several scales at which the project could proceed, ranging from the CV down to exclusive focus on Red Rock Creek. Exclusively targeting Red Rock Creek is primarily beneficial for logistical and economic reasons including 1) personnel time would not be divided among several creeks for sampling, which would likely result in less precise estimates of response and predictors, 2) a broader suite of predictors could be measured, and 3) sampling would be more economical. Possible drawbacks of only working within Red Rock Creek include 1) it may take longer to separate out the influence of confounded predictors (e.g., if spring conditions and winter conditions increase or decrease together, i.e., covary, it will be difficult to determine the relative role of each in observed changes of grayling abundance), 2) ongoing work within the CV would not be integrated with the Red Rock Creek and Upper Lake work, losing an opportunity to include other treatments (i.e., habitat restoration [Long and Elk Springs creeks] and grayling restoration [Elk Springs Creek]),and 3) there would be no spatial replication, which reduces the efficiency of learning and precludes a ‘control’ population. With respect to the latter, there really isn’t a true control for this work, although the spawning population in Odell Creek may be a reasonable proxy for the purposes of the AM plan.  



However, the single most important consideration is the overarching intent of the AM project - to efficiently achieve CV Arctic grayling population goals by identifying the most effective management strategies. Because CV grayling population goals pertain to the entire valley, the AM plan will be most useful by adopting a similar scale. Taking a CV-wide approach will include Odell, Elk Springs, and Long creeks in addition to Red Rock Creek. This suite of creeks provides 1) a pseudo-control in Odell Creek, 2) a spring creek (Elk Springs) that will provide a constant-flow system relative to the other three creeks, and 3) a spawning population presumably not wintering in Upper Red Rock Lake (Long Creek). There is still considerable confounding of treatments and little replication in this scenario, with potential management actions including grayling and habitat restoration in Elk Springs Creek, habitat restoration and instream flow conservation in Long Creek, and fish removals in shared winter habitat for fish spawning in Elk Springs and Red Rock creeks (potentially also Odell Creek). However, given currently occupied streams and management focus in the CV, this set of four creeks provides the best opportunity for both efficient learning and achievement of management goals. A final determination on the scale of the project will be made after there is a greater understanding of the sampling necessary to populate the models with suitable data. The minimum would be only working on Red Rock Creek and Upper Lake.  



Hypothesis Definition



Defining factors that impede achievement of population goals is an essential component of effective management. When uncertainty about which factors are most influential to a population exists this process entails developing and testing competing hypotheses about ecological systems.  The following hypotheses have been repeatedly suggested over the past 70 years to explain CV Arctic grayling distribution and abundance.



1) Quality and quantity of overwinter habitat in Upper Red Rock Lake is the primary driver of the CV Arctic grayling population.



2) Quality and quantity of spawning tributary spawning habitat is the primary driver of the CV Arctic grayling population.



3) Predation by adult Yellowstone cutthroat trout is the primary driver of the CV Arctic grayling population.



4) Dewatering of streams for irrigation is the primary driver of the CV Arctic grayling population.



5) Ambient conditions during the spawning and early rearing period are the primary driver of the CV Arctic grayling population.



Anecdotal or observational data that both supports and refutes each hypothesis presently exists, creating considerable ambiguity regarding true population drivers.  Focused empirical tests of these hypotheses are required to determine to what degree each characterizes the CV Arctic grayling population, and, ultimately, where emphasis should be placed to best achieve management goals.



Limiting Factors and Management Actions



Hypotheses about population drivers can be most effectively tested by placing them in the context of limiting factors. Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, clarifies uncertainty regarding drivers of the CV Arctic grayling population and the potential management actions that address them, including monitoring approaches required to link the two together. For example, winter survival could be a limiting factor if it was low enough to prevent population growth in grayling. Habitat conditions or presence of non-native fish could be primary causes (i.e., population drivers) for low winter survival. Each would have specific management actions that could be taken to mitigate the conditions that lead to low survival. Based on existing competing hypotheses, we’ve identified three potential limiting factors for grayling, possible causes, and mitigating management actions (table 1).  All the identified limiting factors are potential, i.e. not documented, at this point. 



Table 1. Hypothesized limiting factors for Arctic grayling in the Centennial Valley watershed, Montana. Possible causes and potential mitigating actions to address each limiting factor are also provided.   

		Limiting Factor

		Possible Cause

		Mitigating Action



		Over-winter survival

		Low dissolved O2 levels

		TBD if necessary



		Summer survival

		Sedimentation

		Restoration



		

		

		Grazing management



		

		High temperatures

		Restoration



		

		

		Grazing management



		

		

		In-stream flow conservation



		

		Low water

		In-stream flow conservation



		Egg  and fry survival

		Sedimentation

		Augmentation



		

		

		Restoration



		

		

		Grazing management



		

		Predation

		Removal



		

		

		Harvest



		

		Trampling

		Close angling season



		

		Fragmentation

		Provide connectivity







Implementation of management actions is the mechanism by which hypotheses about limiting factors will be tested. Management actions identified in Table 1 include both current (i.e., removal and harvest of non-native fish, restoration and grazing management of tributaries, augmentation using remote-site incubators [RSI]) and potential (dredging or aeration of Upper Lake, removal of Widgeon and/or Culver ponds, habitat and connectivity restoration in Elk Springs Creek, restoration and grazing management of tributaries, in-stream flow conservation) systemic manipulations. 



Hypothesis Tests



Structure, timing, duration, and evaluation of each implemented management action must be carefully defined to ensure it provides the intended test of an established hypothesis (Table 2).  For example, each implemented management action (i.e., hypothesis test) should be temporally or spatially isolated from other management actions to reduce the likelihood of confounded results, a common response variable must be defined to allow meaningful discrimination among hypotheses, and each hypothesis test should be of adequate duration for a response to occur and be observed. We expect that adequate spatial isolation exists to concurrently test hypotheses that influence the Upper Red Rock Lake population (i.e., Upper Lake and Red Rock, Elk Springs, and Picnic creeks) and the population downstream of Lower Red Rock Lake (i.e., Long and West creeks); however, temporal isolation is required among hypothesis tests within each population segment.  The minimum duration of each hypothesis test will be five years, which is the approximate generational periodicity of Arctic grayling and the soonest a response to a management action can be detected. Sequence of hypothesis tests will be determined by already planned management actions (table 2).  



Table 2.  Hypothesis testing schedule and approach.   

		Hypothesis 

		Management Action

		Water Body

		Timeframe



		YCT predation

		YCT suppression

		Red Rock Creek, Upper Lake

		2013-2017



		Spawning habitat

		Connectivity, restoration

		Red Rock and Elk Springs creeks

		2018-2022



		Overwinter habitat

		Unknown

		Upper Lake

		TBD if necessary



		Flows and habitat

		CCAA

		Long Creek

		2017-2021







Management actions will be linked to the response variable by hypothesis-specific models of system dynamics.  Each model is responsive to the demographic effects a given management action is hypothesized to have on CV Arctic grayling.  Description of management actions and demographic rates associated with each hypothesis are as follows:



1) Quality and quantity of overwinter habitat in Upper Red Rock Lake is the primary driver of the CV Arctic grayling population.



It is presently unclear whether refuge from potentially lethal dissolved concentrations exists or what levels of dissolved oxygen are lethal to CV Arctic grayling in Upper Red Rock Lake.  Ongoing research is investigating both factors and test of this hypothesis is pending those results.  Low dissolved oxygen concentrations are hypothesized to influence abundances of spawning Arctic grayling by affecting survival of all ages of Arctic grayling overwintering in Upper Lake.  



2) Quality and quantity of spawning tributary spawning habitat is the primary driver of the CV Arctic grayling population.



Spawning habitat in upper Red Rock Creek has been degraded by consolidation of an alluvial fan into a single channel and in Elk Springs Creek by fragmentation, impoundment, and sedimentation.  Management actions on Red Rock Creek will reduce erosion and sedimentation and restore floodplain connectivity and natural processes of habitat formation to upper reaches.  Management actions on Elk Springs Creek will restore connectivity and improve spawning habitat quality. These management actions are hypothesized to influence abundances of spawning Arctic grayling by improving egg and fry survival.  



3) Predation by adult Yellowstone cutthroat trout is the primary driver of the CV Arctic grayling population.



Non-native Yellowstone cutthroat may prey upon juvenile Arctic grayling in Upper Red Rock Lake. Management actions will suppress adult Yellowstone cutthroat trout abundances by removing spawning fish from Red Rock Creek via liberalized recreational angling regulations (20 fish daily and in possession) and an agency-operated weir. These management actions are hypothesized to influence abundances of spawning Arctic grayling by improving age 0 and age 1 survival.      



4) Dewatering of streams for irrigation is the primary driver of the CV Arctic grayling population.



Diversion of water for irrigation has reduced in-stream flows and elevated temperatures in Long Creek.  Management actions will improve in-stream flows and riparian health and reduce temperatures.   These management actions are hypothesized to influence abundances of spawning Arctic grayling by improving survival of all life stages that reside in Long Creek.



5) Ambient conditions during the spawning and early rearing period are the primary driver of the CV Arctic grayling population.



Ambient hydrology and temperature during spawning and rearing periods may set CV Arctic grayling year class strength.  No management actions are associated with this hypothesis; ambient conditions will be monitored to assess whether they best predict abundances of spawning Arctic grayling. Discharge and temperature are hypothesized to influence abundances of spawning Arctic grayling by affecting egg and fry survival.  



Population of Interest



A succinct and precise definition of the population of interest is essential to success in developing models of system dynamics and appropriate monitoring.  In the context of this plan the population of interest is the response variable for competing models of system dynamics.  A metric describing the number of spawning grayling per stream is the population of interest for the AM plan. Census abundance of spawning grayling will be the response variable for fish using Upper Red Rock Lake tributaries. The population of interest in tributaries downstream of Upper Red Rock Lake will be a genetic metric relevant to annual (number of breeders, Nb) or generational (effective population size, Ne) abundance of successful spawners. Genetic metrics will also be evaluated in Upper Red Rock Lake tributaries for the purpose of comparison among population segments and to census population size.    



Models of System Dynamics



Winter habitat, spawning habitat, non-native fishes, and spring and summer hydrology have all been identified as potentially important drivers of grayling population dynamics in the CV. Each of these hypotheses is translated into a model, or set of models, to link hypothesized drivers and limiting factors. 



The annual abundance of spawning grayling is the product of demographic rates ranging from adult survival to the number of eggs deposited per female (fecundity) three years prior. All population models for spawning grayling, excluding a null logistic growth model, share a common balance equation that allows prediction of annual abundance as a function of survival and recruitment processes: 



.				(1)



The number and survival of adult (i.e., reproductive age) grayling in year t is Nt and St, respectively. Assuming recruitment occurs with the age-3 cohort in year t + 1 (i.e., knife-edge recruitment at age-3), the number of potential age-2 recruits in year t is the product of: 

 – the number of females in the spawning run in year t – 2,

 – length-specific fecundity rate, year t – 2,

 – probability of an egg being fertilized and hatching, year t – 2, 

 – age-0 fish in-stream survival (emergence to September 1st), year t – 2,

 – age-0 fish winter survival (September 2nd – May 15th), year t – 2, 

 – age-1 fish survival (May 16th – May 15th), year t – 1, and

 – age-2 fish survival, year t.



It is assumed that a female that participates in the spawning run will deposit a clutch of eggs. The number of females in the spawning run is calculated as , where  is the proportion of females captured during the spawning run in year t, and  is the estimated spawning run population corrected for imperfect detection (e.g., Paterson 2013).  Length-specific fecundity, , was estimated using data from Lund (1974) and Bishop (1971). Lund provided mean number of eggs and lengths by female length category; Bishop provided data from individuals. One of Bishop's observations (13th observation) was excluded as an outlier.  Total fecundity in year t is then , where  is the length distribution of females in year t. Egg hatchability was taken from Lund’s (1974) work in Elk Lake, 1972 and 1973. Hatchability varied from 0.04–0.12; the mean of these values (i.e., 0.08) was used for . 



Estimates of demographic rates were taken from published values for fish of similar life history, age, and size when empirical estimates were not otherwise available (table 3). Maximum and mean survival rate values were obtained for model fitting. Age-2 survival, , was estimated using the upper confidence interval of annual survival for age-3 Red Rock Creek Arctic grayling (Patterson 2013).  The upper confidence interval was selected because age-2 fish generally do not incur the risk of predation and physiological demands associated with spawning and, resultantly, likely have higher annual survival than age-3 fish (e.g., citation).  Annual survival of age-2 fish will also be estimated from ongoing research within Upper Lake using radio-marked individuals (M. Davis, pers. comm.).   Age-1 annual survival, ,  and age-0 winter survival, ,  were calculated by averaging published survival estimates for fish of similar life history, age or size. Published survival estimates were transformed, when necessary, to account for differences between time intervals of published estimates and parameters of the grayling models.  Because estimates applicable to age-0 in-stream survival, , were located, we calculated this rate for all years with necessary data by solving for   using eqn. 1 and the aforementioned rates and averaging the result among years.  Maximum age-0 in-stream survival was estimated by using the highest value calculated as described above.



Table 3. Demographic estimates used for testing competing models of grayling response to winter habitat, spawning habitat, non-native predation, and spring hydrology. 

		

		Average survival rate (maximum survival rate)

size range in mm; age range

time period applicable to survival rate



		Species

		

		

		

		



		Arctic grayling1,2,3

		0.014 (0.035)

15-100; 0-90 d

90 days

		0.25 (0.48)

100-150; 90 d -1 y

.75 year

		0.44 (0.68)

153-211; 1-2 y

1 year

		0.74 (0.87)

263-340; 2-3 y

1 year



		Bull

 trout4

		

--

		0.23 (0.38)

121-170; 2 y

1 year

		

--

		

--



		Chinook salmon5

		

--

		0.16 (0.48)

61-115; 90 d- 1.2 y

0.95 year

		

--

		

--



		Bull 

trout6

		

--

		0.09 (0.60)

121-170; 2y

1 year

		0.45 (0.85)

171-220; 3y

1 year

		

--



		Brown trout7

		--

		0.26 (0.47)

120-175; 0.5-1 y

.75 year

		0.43 (0.50)

200-305; 1-3 y

1 year

		

--







1Katzman 1998; 2Mogen 1996; 3Paterson 2014; 4Bowerman, T. and P. Budy  2012; 5Achord, S., R. Zabel, and B. Sanford  2007; 6Al-Chokhachy, R. and P. Budy  2008; 7Dieterman, D.J. and R.J.H. Hoxmeier  2011.   

Model Prediction and Parameter Estimation—Models representing competing hypotheses of system dynamics will predict grayling spawning population year  using population size in year t and 1) winter habitat conditions in years  through t, 2) spawning habitat , 3) non-native fish present winters  and , or 4) spring hydrologic conditions , depending on which hypothesis a model represents. Maximum likelihood estimates of model parameters will be updated annually for prediction the subsequent year.  



The data structure for fitting models is included in Appendix I. Names and definitions of imported and created variables are provided.  



Null Population Model—A discrete-time logistic growth equation was included as a ‘null’ model for grayling based on corrected counts beginning with 1994, where 



.						(2)



In this equation, Nt is the population at time t, r is the intrinsic rate of population growth, and K is carrying capacity. The model is deterministic, i.e., no stochastic variation is included. There are two primary sources of variation that can be considered, process error and observation error. Process error is the result of uncertainty in how a population varies in space and time due to birth and death processes. Importantly, process error propagates through time in time series data, with gaps in that data (i.e., missing years) significantly increasing the difficulty in estimating process error (Hilborn and Mangel 1997). Observation error is variation due to imperfect enumeration of the population of interest, i.e., our inability to accurately estimate abundance. Observation error does not propagate through time. If we assume observation error is log-normally distributed (commonly done for the logistic equation), observation error is 



							(3)



,						(4)



where Z is normally distributed with a mean of zero and a standard deviation of 1, and the standard deviation of the observation uncertainty is σV (Hilborn and Mangel 1997). To calculate maximum-likelihood estimates of r and K assuming observation error only, we first calculate the deviation between the observed and true (predicted from the deterministic logistic growth equation) values of population size. This is accomplished by substituting eqn. 3 into eqn. 2 and solving for Z (remember . The deviation in year t, Dt, is the annual realization of the random variable Z, so substituting Dt for Z after solving for Z gives us 



.					(5)



We then find the most likely set of parameter values, r and K, given our data, as the set of values that maximize the summed log-likelihoods of Dt. 



The logistic growth model was fit using grayling count data from 1994–2013 corrected for imperfect detection (Paterson 2013). Initial starting value, N0, was set equal to the 1994 estimate (i.e., 407 grayling). Estimated grayling population growth rate, r, and carrying capacity, K, during 1994–2013 was 0.20 and 1366, respectively (fig. 2).   

 



[image: ]

Figure 2. Discrete-time logistic population growth for Arctic grayling, 1994–2013. Data are from the Red Rock Creek fish weir operated near the Elk Lake Road crossing. Data are bias corrected abundance estimates (Paterson 2013).  Starting values for r and K were 0.3 and 700, respectively. 



Winter Habitat Model—The influence of winter habitat on the grayling population would likely manifest itself as reduced survival of all-age grayling during years with widespread hypoxic conditions in Upper Lake (e.g., Greenbank 1945). If the response of different age-class fish to winter habitat conditions is proportionally constant, e.g., poor winter conditions halve fish survival across all age classes, it is possible to estimate the relationship between all-age survival and winter conditions. 



The temporal and spatial extent of hypoxia in Upper Lake is influenced by several factors, including 1) lake level (i.e., depth), 2) area, 3) trophic status, 4) ice thickness, 5) and snow cover (Mathias and Barica 1980, Gangloff 1996, Fang and Stefan 1997, Fang et al. 2004). Measuring dissolved oxygen levels throughout Upper Lake during winter is the most direct means to determine the extent of hypoxic conditions. Models to retrospectively predict winter dissolved oxygen conditions in Upper Lake are available (e.g., Fang and Stefan 1997, Fang et al. 2004), which would allow use of historic data. 



The influence of winter habitat conditions on grayling will be quantified based on the amount of winter habitat available between December and March, the period of hypoxic conditions experienced during the winter of 1994–1995 (Gangloff 1996). Available winter habitat is defined as the area (ha) of water in Upper Lake from December to March with ≥1.8 ppm dissolved oxygen and ≥ 20 cm in depth (Feldmeth and Eriksen 1978, Gangloff 1996). Assuming species specific density dependence, available winter habitat per fish, Wt (ha fish-1), is related to the area of suitable winter habitat, At, and the number of fish, Nw,t, that entered the winter period. 



		(6)



The estimated number of spawning fish in Red Rock Creek in year t will be used as an index for Nw,t. Winter habitat will be related to the proportional change in all-age grayling survival using a saturating function (i.e., Holling type-II functional response) by 



		(7)



The parameters a and b determine how the proportional reduction in maximum grayling survival is related to winter habitat conditions. Maximum proportional reduction in grayling survival is a, and b represents the value of suitable winter habitat to an individual when the proportional change in survival is 50% of a (Hilborn and Mangel 1997). For example, if no proportional reduction to survival occurs a = 1, i.e., grayling survive at their maximum age-class rates. To assess if the influence of available winter habitat is density independent, will be substituted for in eqn. 7.  Figure 3 shows a hypothetical situation where a = 1, b = 10, and Wt  varies from 10 to 100 ha fish-1. 



[image: ]

Figure 3. Hypothetical relationship between the proportional reduction in maximum grayling survival and the area of suitable winter habitat per fish in Upper Red Rock Lake based on a Holling type-II functional response 



The winter habitat model for grayling population dynamics and observation error, linking survival to winter habitat conditions, would then be:

[bookmark: OLE_LINK3]

				(8)



							(9)



The number of adult fish surviving from year t to year  is the product of the number of adults in year t, maximum annual survival (), and the proportional reduction of survival due to winter habitat conditions (). The number of potential recruits in year  is the number of age-2 fish, which is the product of the number of females , length-specific fecundity , the probability of an egg laid in year  surviving until its first winter, , (the combined probabilities of egg ( and age-0 stream () survival), and maximum survival of age-0 winter (), and age-1 () survival for cohort i  multiplied by the estimated proportional influence of winter habitat on survival for each respective winter. The number of recruits in year  is the product of the cohort in time t, second year survival (), and . Substituting in demographic rates assumed fixed and constant (described above), gives the following equation for the winter habitat model



		(10)



There are two components to the likelihood for this model, adult grayling annual abundance and survival. For the latter, apparent survival (φ) estimates for 1993–1996 (0.41, 95% CI = 0.24–0.66) and 2010–2013 (0.63, 95% CI = 0.53–0.74) are available (Paterson 2013). Estimates of φ will be obtained annually using marked individuals. 



We used simulated data to explore the potential utility of the winter habitat model. The area of available winter habitat each year was calculated as



							(11)



where was a uniformly distributed random variable between 0 and 1, m was the number of winter months  (i.e., 4), and Ar was the total area of Upper Lake (1198 ha). Annual survival and population was subsequently calculated using the winter habitat model. We also included observation error for predicted grayling abundances (i.e., V, see above), assuming σv = 0.01. The relative importance of b, the value of suitable winter habitat to an individual when survival is 50% of a (Hilborn and Mangel 1997) can be easily demonstrated using the simulations. For example, we can compare simulations from two time series that differ only in the value of b; one with a low value (0.1; figs. 4 and 5), and a second with a greater value (2.0; figs. 6 and 7). It quickly becomes obvious that as the relative ‘value’ of winter habitat increases so does the influence of winter conditions on grayling population. 

[image: ]

Figure 4. Simulation example for winter habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1, and b, the value of suitable winter habitat to an individual when survival is 50% of a, is 0.1.  
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Figure 5. Simulation results (n = 1000) for winter habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1, and b, the value of suitable winter habitat to an individual when survival is 50% of a, is 0.1. Dotted lines represent the 90% confidence interval for the simulations.  
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Figure 6. Simulation example for winter habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1.0, and b, the value of suitable winter habitat to an individual when survival is 50% of a, is 2.0.  Simulation years 6–8 demonstrate the influence of a series of winters with low habitat suitability on grayling population.  



[image: ]

Figure 7. Simulation results (n = 1000) for winter habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1.0, and b, the value of suitable winter habitat to an individual when survival is 50% of a, is 2.0. Dotted lines represent the 90% confidence interval for the simulations.  

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]

Spawning Habitat Model—The relative quality of spawning habitat was hypothesized to influence cohort strength by its influence on egg ( and age-0 fish in-stream () survival. Low per capita area of suitable spawning habitat would lead to low egg and age-0 fish in-stream survival due to increased intra-specific competition for available spawning habitats, resulting in increased use of low suitability or unsuitable spawning habitat with lower intrinsic rates of egg and age-0 fish in-stream survival. 



The definition of suitable spawning habitat follows Hubert et al.’s (1985) functional relationships between suitability and percent fines and gravels in spawning riffles, where ≤10% fines is considered suitable, 11–50% fines represent linearly declining suitability, and >50% is unsuitable (fig. 8).  Conversely, ≥20% gravel and rubble is considered suitable with <20% representing a linearly declining suitability (fig. 9).  Thus, suitable spawning habitat can be characterized by having ≤10% fines and ≥20% gravel and rubble.



[image: ]

Figure 8. Predicted relationship between suitability of riverine Arctic grayling spawning habitat and percent fines in spawning areas and downstream riffles (from Hubert et al. 1985). 
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Figure 9. Predicted relationship between suitability of riverine Arctic grayling spawning habitat and percent gravel and rubble (1.0–20.0 cm) in spawning areas (from Hubert et al. 1985).



The suitability threshold provided by Hubert et al. (1985) predicts the proposed asymptotic relationship between spawning area and recruitment. For example, at low population and high area of suitable spawning habitat, individuals would presumably all utilize the most suitable areas, resulting in maximum egg and age-0 fish in-stream survival, and number of recruits per individual. Further increases in suitable spawning habitat would not result in greater per capita recruitment. However, if the population increased, and suitable spawning area per individual decreased, more individuals would spawn in less suitable habitats and an overall decrease in per capita recruitment would result as egg and age-0 fish in-stream survival declined. 



Percent fines (particles < 2.8 mm) and gravel and rubble (8-180 mm) in riffles will be estimated annually using pebble count surveys.  Each stream of interest was divided into reaches based on gross geomorphological characteristics and one or two representative sites were selected for sampling within each reach (Appendix II).  At each sampling site, four separate consecutive riffles are sampled following MT DEQ TMDL Sediment Assessment Methods (in press).  Cumulative percent fines are calculated for each sampled riffle.   



Total area of suitable spawning habitat, At, is calculated and modeled considering 1) only habitat that has a suitability of 1.0 (i.e., ≤ 10% fines and ≥20% gravel and rubble) and 2) weighted suitability of habitat based on observed percent fines and gravel and rubble following Hubert et al. (1985; figs. 9 and 10).



Habitat area per stream with suitability of 1.0, Ats, is riffle area per site with suitability = 1.0, divided by total site length, multiplied by reach length, summed across reaches within a stream (eqn. 12).



					(12)



Habitat area per stream with weighted suitability, Atw, differs from Ats in using the product of riffle suitability scores for percent fines and gravel and rubble estimated from the hypothesized suitability relationships of Hubert et al. (1985) instead of classifying riffle habitat as suitable (i.e., suitability = 1) or not (suitability <1). 



Area of suitable habitat (At) will also be annually adjusted to account for the effects of beaver dams and fragmentation. Habitat backwatered by beaver dams becomes unsuitable for spawning for at least the life of the beaver dam and the number and location of beaver dams varies among years. Each stream will be annually surveyed and the total length of beaver dam backwaters will be subtracted from each reach length when calculating At. The effects of fragmentation can range from incrementally reducing the likelihood of passage past a given location depending on daily conditions to completely precluding passage for that year. If passage is completely prevented then the area of upstream spawning habitat is functionally zero. If the probability of upstream passage is reduced then the area of available habitat is similarly reduced.  To correct for the effects of fragmentation the area of suitable spawning habitats upstream of a barrier that prevents passage (i.e., probability of upstream passage is 0.0) will not be included in calculation of At.  Probability of passage at beaver dams will be estimated based on the results of a study in progress and annual assessment of relevant beaver dam characteristics within each reach each year during the peak spawning period.  Calculation of At will be adjusted by multiplying the area of suitable habitat upstream of a beaver dam by the probability of passage at that dam.  The effects of reduced passage probability will be cumulatively considered.  For example, the calculated value of At upstream of three beaver dams would be multiplied by the probability of a fish passing all three dams.         

         

Following equations 6 and 8, the availability of suitable spawning habitat per fish, Ht (m2 fish-1), is related to the area of suitable spawning habitat, At, and the number of spawning females, Ft



	.						(13)



Spawning habitat was related to the product of egg and age-0 fish in-stream survival, , using a saturating function (i.e., Holling type-II functional response) by 



						(14)



The parameters a and b determine how survival of eggs and age-0 fish are related to spawning habitat conditions. Maximum survival is a, and b represents the value of suitable spawning habitat when survival is 50% of a (Hilborn and Mangel 1997). 



The spawning habitat model for grayling population dynamics and observation error, linking recruitment to spawning habitat conditions, is: 



				(15)



						(16)

	

Published estimates of , , and  are used (table 1) and assumed constant among years. Adult grayling survival and total abundance year t, number of females year , and length-specific fecundity  are obtained from sampling. There is only a single component to the likelihood for this model, adult grayling annual abundance estimates. 



Age-0 winter () and age-1 annual () fish survival were taken from published estimates for similar-aged salmonids (table 1). The product of survival estimates resulted in a value of 0.082, i.e., ≈8% of age-0 fish that reach Upper Lake are predicted to survive through their second winter.  



We used simulated data to explore the spawning habitat model similar to the winter habitat model. The area of available spawning habitat (ha) each year was randomly generated using a normal distribution with mean = 12 and standard deviation = 3 (N(12,3)).  Survival of eggs and age-0 fish in-stream, , and abundance of spawning grayling were subsequently calculated using the spawning habitat model and fixed demographic rates  eggs female-1,  , , and  (see table 1 for explanation of each parameter). Observation error for predicted grayling abundances was included, assuming σv = 0.01. Maximum survival of eggs and age-0 fish in-stream, a, was 0.10 for simulations.  Two values for b, the relative importance suitable spawning habitat, were used in simulations (n = 1000) to compare scenarios where spawning habitat minimally influences  (b = 0.10; fig. 10), or was a primary driver (b = 15; fig. 11).  
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Figure 10. Simulation results (n = 1000) for spawning habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum survival of grayling eggs and age-0 fish in-stream, a, is 0.10, and b, the value of suitable spawning habitat to an individual when survival is 50% of a, is 0.1. Dotted lines represent the 90% confidence interval for the simulations.  
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Figure 11. Simulation results (n = 1000) for spawning habitat model (see text) with an initial starting population of 400 grayling projected for 15 years. Maximum survival of grayling eggs and age-0 fish in-stream, a, is 0.10, and b, the value of suitable spawning habitat to an individual when survival is 50% of a, is 15. Dotted lines represent the 90% confidence interval for the simulations.  



Predation Model—Non-native Yellowstone cutthroat trout (trout) were hypothesized to reduce survival of a grayling cohort prior to age-2, i.e., reduced age-0 through age-1 survival, via predation. To use the same model structure as the other hypotheses outlined above we considered grayling mortality (i.e., 1 - survival) instead of survival. This allows grayling mortality to increase rapidly with increasing trout abundance up to a threshold at which mortality approaches an asymptote. Mortality of cohort i from hatching to age-1, , was asymptotically related to the mean abundance of adult trout during the cohort’s first two years. For example, mortality up to age-2 of a grayling cohort that hatched year t would be related to the mean abundance of adult trout in years and , as



						(17)



This results in a balance equation, relating grayling mortality to trout abundance, with the following form: 

 

				(18)



Adult trout abundance will be annually estimated during spawning in Red Rock Creek by adding the number of fish 1) harvested by anglers, 2) removed at the fish weir, and 3) remaining in the system.  Adult trout will be experimentally removed from Red Rock Creek from 2013-2017 by angler harvest and culling fish at the weir to generate a range of abundances.  Number of fish harvested by anglers will be estimated from catch cards corrected for nonreporting (Appendix III).  Most trout encountered at the weir will be enumerated, euthanized, and transported to area food pantries. The number of trout in the spawning run not removed at the weir or by angling will be estimated annually. Approximately 100 trout captured at the weir will be marked with a uniquely numbered tag (i.e., t-bar anchor Floy tag) and released upstream of the weir. The number of trout, marked and unmarked, encountered during electrofishing will be recorded and used to estimate detection probability (i.e., capture efficiency). The number of trout encountered during electrofishing will then be corrected for imperfect detection to estimate the number of trout not removed from the system. This number will be added to the number of trout removed at the weir and by angler harvest to estimate the total number of trout in a spawning run.   



The aforementioned enumeration of  likely provides a minimum estimate of the number of adult trout a given grayling cohort hatched year t was subjected to in years and.  It is possible that some adult trout present in the Upper Lake system do not ascend Red Rock Creek for spawning or complete spawning and return to Upper Lake prior to attempts to quantify their abundance.  It is likely that some adult trout that were present during times when a given cohort of grayling was subject to predation die prior to the spawning period.  However,  is likely proportional to the number of adult trout present each year.

The predation model does not differentiate between competition and predation, but will quantify the response of grayling to trout population reduction. Evidence for niche overlap between grayling and trout, where the potential for competition exists, occurs when trout are <450 mm in total length (USFWS upubl. data). The management action being  undertaken, Yellowstone cutthroat trout removal during spawning, is only removing larger (>450 cm) fish, which not only precludes a direct test of competition but also does not allow estimation of trout of the size class that potentially compete with grayling. Lastly, evidence for bottom-up regulation, e.g., low condition factor for either species observed during spawning, is lacking.

Spring Hydrology Models—Ambient conditions during egg deposition and incubation, and fry emergence and development, may be a primary driver of grayling year class strength.   Influential conditions are likely a combination of density independent variables related to stream temperature and discharge.  Year class strength in many fishes is negatively correlated with high flows or flooding and positively correlated with warm temperatures during critical periods of fry development (cite).  Thus, years with low and stable flows and warm temperatures would be expected to produce strong cohorts and years with high or flashy flows and cold temperatures would be expected to produce weak cohorts.  We defined the critical period, during which variability of flow and temperature will likely have the largest influence on cohort strength, to range from spawning (15 May) through early fry development (31 July).  Three hypothesized hydrological drivers of cohort strength were identified – mean daily discharge, cumulative discharge days above bankfull, and cumulative mean daily stream temperature – resulting in three spring hydrology models.  Mean daily discharge (mdd) and cumulative discharge days above bankfull were estimated using data from the U.S. Geological Survey gaging station on Red Rock Creek above Elk Lake Road (station 06006000). Temperature data were collected by USFWS and MFWP personnel using dataloggers deployed in Red Rock Creek. 

Bankfull discharge for Red Rock Creek was estimated using data from the USGS gaging station located on Red Rock Creek upstream of Elk Lake Road.  Recurrence interval was estimated as the inverse exceedance probability () using ranked annual peak flow data (1998–2013). Bankfull discharge was estimated as 141 cfs using a return interval of 1.5 years (Dunne and Leopold 1978), which is most representative of high elevation snowmelt dominated systems (Lawlor 2004). Annual discharge days above bankfull were calculated by summing the daily discharge days above the threshold during the critical period and are intended to characterize abnormally high peaks in flows throughout each year.  

Survival of grayling eggs and age-0 fish within the natal stream were hypothesized to reach a maximum at intermediate values of mean daily discharge, with low survival during extreme low or high water years. The Ricker function (Ricker 1954, Bolker 2008) was used to relate survival to mean daily discharge, where



					(19)



The location parameter was set at a value 62.5% of the minimum mean daily discharge observed 1994–2013 (32 cfs), which results in R = 0 at 20 cfs. The spring hydrology model for grayling population dynamics and observation error, linking recruitment to mean daily discharge, takes the same form as the spawning habitat model (eqns. 15 and 16) 



				(15)



						(16)

Using data from 1994–2013, excluding 1997 (fig. 12), we fit the above model to obtain estimates of a, b, and R (fig. 13). Estimates were 0.0035 and 0.0807 for a and b, respectively. Maximum survival of grayling eggs and fry was 0.0156, attained at a mean daily discharge of 32 cfs. 
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Figure 12. Annual mean daily discharge in cubic feet second-1 (cfs) for Red Rock Creek, 1994–2014, as measured at the US Geological Survey gaging station 06006000 upstream of Elk Lake Road. 
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Figure 13. Predicted relationship between egg and age-0 fry survival post-emergence until reaching Upper Red Rock Lake (R) and Red Rock Creek mean daily discharge (cfs).

The second spring hydrology model tests the hypothesis that grayling egg and age-0 in-stream survival would be most influenced by extreme runoff events. A negative exponential relationship between R and discharge days above bankfull discharge was predicted based on this hypothesis, where

						(20)

We similarly fit the spring hydrology model above to existing data using this hypothesized functional form of the relationship between dbf and R. Most years with dbf values above zero occurred during 1995–1999, which coincided with only a single year with an estimate of grayling abundance (fig. 14). This led to a predicted relationship between dbf and R with a steep slope, i.e., R quickly declined to near zero at dbf values greater than zero. Estimated values of a and b were 0.0124 and 1.627, respectively. Maximum survival was estimated as 0.0124 at 0 dbf, declining to a survival rate of <10 individuals per one million eggs surviving (R = 7.75×10-6) at 8 dbf (fig. 15).  
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Figure 14. Cumulative discharge days above bankfull for Red Rock Creek, 1994–2014. Bankfull discharge was estimated as 141 cfs (see text above). 
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Figure 15. Predicted relationship between egg and age-0 fry survival post-emergence until reaching Upper Red Rock Lake (R) and Red Rock Creek discharge days above bankfull (dbf).

The final spring hydrology model tests the hypothesis that grayling egg and age-0 in-stream survival is most influenced by cumulative degree days. The relationship between survival and cumulative degree days was hypothesized to be linear across the range of values expected to be experienced , where

.						(21)

Stream temperature data are collected using dataloggers deployed by agency personnel. The time series available for fitting the cdd model was limited to seven years, most of which did not coincide with available estimates of grayling abundance (fig. 16). This precluded fitting this model to existing data at this time. Additional legacy temperature data may be available and if located may allow model fitting with the existing time series of grayling abundances. 
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Figure 16. Cumulative degree days for Red Rock Creek, 1994–2014. 

To most parsimoniously assess the effects of these factors on cohort strength we will determine 1) whether they are correlated and fewer variables can be used and 2) whether a single representative variable can be generated using principle components analysis. 

Model Comparison



Learning in adaptive management is the reduction of structural uncertainty, i.e., identifying the most likely hypothesis regarding how a system responds to management actions. This is accomplished through discrimination of competing models that represent different hypotheses of system dynamics. To discriminate amongst models, model-based predictions are compared to the observed response, with the model that makes the most accurate prediction receiving more ‘weight’ than the others. For example, each of the models described above will be used to annually predict Arctic grayling abundance during spawning. This prediction will be compared to the number of spawning grayling estimated from monitoring data. This process is repeatedly annually; ideally a single model will consistently predict better than the others, resulting in incrementally increasing model weight (i.e., increasing confidence that the model is the best descriptor of system dynamics). If a single model does not separate from the other competing models the hypotheses will need to be revisited and new hypotheses and/or models created. 



Model weights will be calculated annually using Baye’s formula, which allows adding new information (i.e., an updated comparison of predicted and observed grayling abundances) to existing information (i.e., existing model weights based on prior comparisons of predicted and observed grayling abundances). The model weight of model  in year  given the observed data (i.e., response), , is calculated as the prior model weight () multiplied by the probability of the observed data in  given model  (), divided by the total probability of all the models given the observed data (), 



 			(22)
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DATA STRUCTURE

Fish Population Data—Data beginning with 1962 fish weir counts are imported as dataframe ‘fish.all.years’. The early data are only used for graphically displaying counts through time. Data are subset based on year starting with 1994 as dataframe ‘grayling. These are the data used in fitting models for the AMP using the following variables:

Grayling abundance (grayling$grayling). Grayling data after 1993 are corrected for detection probability. Estimates for 2005, 2007, 2009 were calculated as the number of grayling captured during electrofishing divided by the mean efficiency rate (0.075)

Cutthroat trout abundance (grayling$cutt). Cutthroat data are uncorrected fish weir counts.

Grayling apparent survival (φ, grayling$phi). From Terrill's thesis; constant phi during 2 periods (1993-1996 = 0.41, 2011-2013 = 0.63). Survival interval is from trap session current year to trap session subsequent year (i.e., survival for May 2010 to May 2011 is in the 2010 record).

Age-3 grayling (grayling$p3YO). Percent of Arctic grayling captured electrofishing that are age-3 fish (i.e., new recruits). Age-3 fish were those between 12.9" (329 mm) and 14.9" (379 mm) based on Mogen (1996).

Mean grayling female length (grayling$mn.fl). Mean annual female length (cm) based on individuals captured on the MFWP's Red Rock Creek electrofishing trend section.

Cutthroat trout removed (grayling$cutt.rm). Estimate of cutthroat trout removed via the fish weir and angling.



Variables calculated and appended to the grayling dataframe include: 

grayling$time. Time variable (in years) with the first year of each dataframe 1.

Grayling recruits (grayling$est3YO). Estimated number of recruits for a given year calculated by multiplying proportion age-3 grayling observed during electrofishing on the Red Rock Creek trend section by estimated abundance corrected for detection probability.

Grayling females t -3 (grayling$ft3). Estimated number of females three years prior for a given year calculated as half of the estimated abundance corrected for detection probability.

Mean grayling female length t -3 (grayling$mn.flt3). Mean female length three years prior for a given year.



Abiotic and Habitat Data—

Spawning habitat data, Ats and Aws,

Mean daily discharge (sp.hyd$mdd) and cumulative discharge days above bankful (sp.hyd$dbf). Discharge data for Red Rock Creek is from the USGS gaging station (06006000 Red Rock Cr ab Lakes nr Lakeview MT) and can be downloaded annually for 15 May – 31 July from http://nwis.waterdata.usgs.gov/nwis/dv?cb_00060=on&format=html&site_no=06006000&referred_module=sw&period=&begin_date=2013-05-15&end_date=2013-07-31 . Annual updates need to be appended to ‘Red_Rock_Cr_discharge_data.csv’ located in the project’s AnnualReport folder. Mean daily discharge and cumulative discharge days above bankfull are calculated annually for Red Rock Creek, 15 May – 31 July.



Cumulative degree days (sp.hyd$cdd). Red Rock Creek temperature data were collected by the USFWS Management Assistance Office (primarily G. Botlz) via Onset HOBO dataloggers 1998–1999, 2001–2004, 2006, and 2010. These data are currently housed in a database maintained by J. Warren. Dataloggers will be deployed annually by who (?) at the USGS gaging station, other data locations? Data will  



Winter habitat data – how, when, where, and who?
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SPAWNING HABITAT SAMPLING REACHES



Pebble count sample reaches and number of sites within each reach used to quantify suitability and area of spawning habitat.

		Stream

		Reach

		# sites

		Total riffles

		Comments



		Red Rock Cr.

		Hellroaring Cr.

		1

		4

		TNC Section



		Red Rock Cr.

		Huntsman

		2

		8

		1 upper and 1 lower site



		Red Rock Cr.

		U.S. Corral Cr.

		2

		8

		State land above Corral Cr; 1 upper and 1 lower site 



		Red Rock Cr.

		D.S. Corral Cr.

		2

		8

		State land below Corral Cr; 1 upper and 1 lower site



		Red Rock Cr.

		Antelope Beaver Dams

		2

		8

		1 site starting below beaver dams and 1 site above or in between dams in backwater



		Red Rock Cr.

		U.S. Elk Lake Rd.

		2

		8

		Refuge land above Elk Lake Rd.; 1 upper and 1 lower site



		Red Rock Cr.

		D.S. Elk Lake Rd. & U.S. Battle Cr.

		2

		8

		Refuge land below Elk Lake Rd.; 1 upper and 1 lower site



		Red Rock Cr.

		D.S. Battle Cr.

		1

		4

		Refuge land below Elk Lake Rd.; 1 upper and 1 lower site



		Elk Springs Cr.

		Picnic Cr.

		1

		4

		Picnic Cr. Between Widgeon and Culver ponds



		Elk Springs Cr.

		U.S. McDonald

		1

		4

		Upstream of McDonald Pond 



		Elk Springs Cr.

		McDonald

		1

		4

		In bed of McDonald Pond



		Elk Springs Cr.

		D.S. McDonald

		1

		4

		Between McDonald Pond and Elk Lake Rd.



		Elk Springs Cr.

		Below Road and beaver pond

		1

		4

		Below Elk Lake Rd.



		O’dell Cr.

		Upper

		1

		4

		Above South Valley Rd.



		O’dell Cr.

		Middle

		1

		4

		Between S. Valley and “Sparrow Slough” roads (sec 24)



		O’dell Cr.

		Lower

		1

		4

		Below “Sparrow Sl. Rd” (Sec 14) 









APPENDIX III.



Annual estimates of angler harvest of hybrid Yellowstone cutthroat trout (YCT) in Red Rock Creek are required by models developed in the Centennial Valley Arctic Grayling Adaptive Management Plan.  The goals of this survey were to provide annual estimates of:

1. The number of YCT harvested by anglers

2. Angler catch per effort of YCT

3. Distribution of angler effort up and down stream of the Elk Lake Road

A complemented survey over the duration of the spring angling season using 1) catch cards and 2) an access point survey was used to minimize bias and maximize accuracy of the aforementioned estimates.  This survey was prepared using information referenced from Angler Survey Methods (Pollock et al. 1994) and Recreational Angler Survey Methods (Jones and Pollock 2012) in Fisheries Techniques (Zale et al. 2012).  

Catch Cards: Catch cards are generally considered to be an off-site sampling method because they contain angler reported data and survey agents do not have to be present at a fishery to distribute or recover them.  The advantages of these types of surveys are that they are inexpensive, simple to administer relative to all other methods, and continuously sample the fishery (i.e., catch cards are available to anglers at all hours of all days of the fishing season).  The disadvantages of these types of surveys are that there are typically large biases associated with nonreporting, untruthful reports of catch, misunderstanding of questions, and misrepresentation of the angling population because of different likelihoods of responding contingent on the relative avidity of anglers.

Catch cards were used as part of this survey because of the simplicity of the fishery (one stream with a single primary access point where angling occurs over a short duration) and the information we require (number of YCT harvested).  We anticipate that the primary source of bias will be nonreporting.  Nonreporting rate will be independently and directly estimated by an access point survey as described below and will allow for correction of catch and harvest estimates reported on catch cards.  In years when nonreporting rate was not adequately estimated, reported catch and harvest rates will be corrected using averaged nonreporting rate estimates from other years.  

One of the primary sources of bias in all types of angler surveys is related to poor question structure and diction.  This is especially true of open-ended questions, which we were included on our catch cards. The questions on the catch cards were simple, direct, and only pertained to information we required.    Our catch cards contained the following questions:

1. Date: ______ (month) / _______ (day) / 2014

2. Total number of cutthroat trout caught:_____________

3. Number of cutthroat trout harvested:_____________

4. Number of hours you were angling: ______________

5. Were you primarily fishing (circle one) DOWNSTREAM or UPSTREAM of the Elk Lake Road Bridge?

The catch card portion of the survey occurred as follows:

· Catch cards were made available for the duration of the angling season at the Elk Lake Road bridge over Red Rock Creek and likely secondary access sites (i.e., the old bridge site on the road to Culver Pond).

· Pencils or pens were provided for anglers to complete catch cards.

· Clearly visible signage was strategically placed at the selected access site(s) that stated: “Every angler must complete a survey card immediately following fishing each day.” 

· An “iron warden” or some other type of deposit box was provided at each selected access site for anglers to submit completed surveys.

· Catch cards were retrieved daily and put in an envelope or file with the date written on it.

· Access sites were checked daily to ensure that signage was present and an adequate number of catch cards and pencils were available.

Access Point Survey:  Access point surveys and other types of on-site methods have more accuracy and less bias than other approaches because harvest is directly observed by trained clerks.  The primary disadvantage of these types of surveys is the expense associated with conducting them.  Because of the narrow temporal and spatial scope of the Red Rock Creek cutthroat trout fishery a single access point can be surveyed without introducing meaningful bias.  

The access point survey was conducted to estimate under or nonreporting rates of catch cards by providing an independent estimate of angler effort, total catch, and number of YCT harvested by sub-sampling during the angling season.  The sampling design was structured to survey the highest proportion of total angling effort possible while taking into account likely variation among types of days.  A stratified random sampling design was used to select days to conduct the access point survey.  The strata were weekdays and weekends.  At minimum, one weekday and one weekend day was randomly selected each week of the angling season for the access point survey.  If additional sampling was possible it occurred in a manner that coincided with the highest amount of angler effort (i.e., selection of a weekend day rather than a weekday).  Similarly, additional randomly selected days or effort was added to coincide with observed increases in angling effort during the season.    

The access point survey occurred at the junction of the South Valley and Elk Lake roads and away from the primary parking and catch card distribution area.  Because nonreporting rate of catch cards was estimated as part of the access point survey the access point survey was physically and psychologically separated from the catch card survey; anglers were not lead to believe that the access point survey in any way replaced their obligation to complete catch cards.  A creel clerk was stationed at this location for the entire angling day during each day that was selected for sampling.  Because it was unlikely that any anglers completed angling early in the morning surveys began around 9 am but continued until sunset.  The creel clerk placed signs visible by vehicles approaching this intersection from all directions that indicated “All anglers must stop.”  The creel clerk recorded the same information as that requested by the catch cards for each angler:

1. Date: ______ (month) / _______ (day) / 2014

2. Total number of cutthroat trout caught:_____________

3. Number of cutthroat trout harvested:_____________

4. Number of hours you were angling: ______________

5. Were you primarily fishing (circle one) DOWNSTREAM or UPSTREAM of the Elk Lake Road Bridge?

Duration of surveys:  The entire angling season was surveyed as described above during most years (access surveys were not conducted during some years).  The start of the angling season varied among years based on snow and road conditions and usually began sometime after April 1st.  The end of the angling season coincided with the FWP closure beginning on May 15th.  As such, the maximum duration of the complemented survey was about 6 weeks (April 1 to May 15) and included a minimum of 13 days (7 week days and 6 weekend days) of access point surveys each year.  The catch cards were deployed every day throughout the angling season.

Analysis of data:  Total effort, catch, and harvest of YCT will be calculated from catch cards by adding those values submitted for all catch cards over the entire angling season (equations 19.4 and 19.5 in Jones and Pollock 2012) and dividing by their respective reporting rates (1-nonreporting rate).  Daily reporting rate of total effort, catch, and harvest was determined by dividing the effort, catch, and harvest reported on catch cards by that observed and reported during the access point surveys on days where both types of surveys occur.  Mean reporting rates were determined by averaging all daily rates.  Data were analyzed to determine if there are statistically significant differences in reporting rates among strata (weekdays versus weekends) and the results were applied accordingly.  Angler harvest of YCT in 2013 and 2014 were adjusted by using the nonreporting rates calculated in subsequent years.

Total effort, catch, and harvest of YCT were independently estimated using the access point survey data and applying equations 19.6 and 19.7 in Jones and Pollock (2012).  

The final annual estimate of effort, catch, and harvest of YCT were determined by averaging the estimates of these parameters provided by each of the survey types.  Mean annual catch per effort was determined by dividing each angler’s catch by their effort and averaging those over the angling season for each survey type.  Data pertaining to fishing location (above or below Elk Lake Road) was analyzed to determine whether it is meaningful to spatially segregate description of catch per effort. 

1) Removal of non-native fish at the Red Rock Creek fish trap

i) Number and removals

ii) Estimate of the number of cutthroats that made it past the weir – Due to violations of assumptions with the approach below, we’ll instead use the 1) number of cutthroats captured in the downstream trap up to the point when electrofishing begins and 2) the number of cutthroats enumerated during electrofishing to estimate the number of cutthroats that spawned above the trap. 

(1) Estimating the number of cutthroats that made it past the trap will allow us to estimate 1) the total number of cutthroats in the spawning population, 2) proportion removed (i.e. capture efficiency,, where c is the number of captured fish and N is the total spawning population size), 3) and the number that spawned upstream of the trap. We can most easily estimate this using a two-sample Lincoln-Peterson estimator, with the first sample being fish caught, marked, and released upstream of the weir (n1) and the second sample being fish caught moving downstream (n2). The number of fish recaptured during the second period is m2. A bias-corrected Lincoln-Peterson estimator for population size is







with an approximately unbiased variance estimate 







from Seber (1970). 
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Introduction 1 
 2 
Montana Arctic grayling (grayling) were patchily distributed throughout the Upper Missouri River (UMR) 3 
drainage prior to the mid-1850s.  This population declined to about 4% of their perceived historic 4 
distribution by the 1990s, which led to formal consideration for listing under the Endangered Species Act 5 
(MAGW 2014). One of the last populations of endemic Montana Arctic grayling resides in the Centennial 6 
Valley (CV).  Arctic grayling were historically distributed among at least a dozen CV streams and three 7 
lakes at presumably high abundances (Nelson 1952). Perceived distribution and abundance declined to 8 
historic lows sometime between the 1950s and mid-1990s but have since improved (MAGW 2014). 9 
Currently, most of the grayling population in the CV spawns in Red Rock Creek and spends non-breeding 10 
portions of the year in Upper Red Rock Lake (Upper Lake) within Red Rock Lakes National Wildlife 11 
Refuge (Refuge). Over the past 70 years numerous hypotheses were posited regarding drivers of the CV 12 
Arctic grayling population, including 1) diversion of streams for irrigation, 2) reduction and alteration of 13 
spawning habitat, 3) predation by non-native fishes, and 4) limited winter habitat. Although these latter 14 
four hypotheses have been repeatedly proposed to explain population contraction and expansion, 15 
drivers of the population remain unclear.  Resultantly, the most effective management and conservation 16 
approaches for CV grayling are similarly ambiguous.  This plan seeks to elucidate the relative effect of 17 
hypothesized drivers of CV grayling abundance to direct future management of this population.   18 
 19 
Dewatering of streams for irrigation and entrainment t of grayling in irrigation diversions were 20 
historically listed as a threat to the CV population (Randall 1978, Centennial Valley Historical Society 21 
2006; unthank 1989), and may still be a population driver in some streams. Extensive irrigation occurred 22 
from most tributary streams by the early 1900s and complete dewatering of streams for irrigation, 23 
especially during periods of drought, likely had a large influence on distribution, abundance, and life 24 
history strategies of grayling through time (Deeds and White 1926, Vincent 1962, Randall 1978).  25 
Diversion of water from streams on public and private lands has been repeatedly listed as a major threat 26 
to grayling in agency reports since 1950. Surface water is still diverted from Red Rock Creek upstream of 27 
Upper Lake for irrigation or to benefit migratory birds (USFWS 2009), and dewatering continues to occur 28 
on streams that support grayling downstream of Lower Red Rock Lake (FWP unpub. data). However, 29 
diversion of CV streams for irrigation constitutes less of a threat to grayling than it did historically. 30 
Irrigation diversions that entrained grayling during the mid-1900s on Red Rock and Odell creeks are no 31 
longer used. Establishment of minimum instream flow reservations (FWP XXXX, Kaeding and Boltz 32 
1999), compact settlement between the Montana Reserved Water Rights Compact Commission and the 33 
Refuge (2002), Refuge acquisition of private lands, and changes in management practices on public and 34 
private lands have greatly reduced the threat of irrigation diversion in Upper and Lower Lake tributaries.   35 
 36 
Decline of spawning habitat quantity and suitability resulted from land use changes associated with 37 
livestock production and water management. Initially used as summer range beginning in 1876, year-38 
round livestock operations quickly became common in the CV; by 1892 21 ranches existed within the 39 
present-day Refuge boundary and settlement and grazing was associated with most waters throughout 40 
the CV (Unthank 1989, Centennial Valley Historical Society 2006). Common impacts of grazing in riparian 41 
systems include increased sedimentation, water temperature, and nutrient levels of streams (see review 42 
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in Clary and Webster 1989, and citations within). Sedimentation of spawning reaches resulting from 1 
grazing has been repeatedly documented in Red Rock, Odell, and Tom creeks and was reported as the 2 
primary threat to grayling persistence for much of the 1900s (Vincent 1962, Myers 1977, Mogen 1996). 3 
Although this threat remains on some streams in the lower CV, a combination of Refuge land acquisition 4 
and changes in grazing management on public and private lands has ameliorated this threat on most 5 
Red Rock lakes’ tributaries (USFWS 2009). Sedimentation related to water management also constitutes 6 
a threat to spawning habitats. Manipulation and consolidation of flow among channels of Hellroaring 7 
Creek to facilitate irrigation causes erosion and sedimentation on reaches of Red Rock Creek. Serial 8 
impoundment of the Elk Springs Creek watershed has destroyed or isolated historically important 9 
spawning habitats. Elk Springs Creek was diverted into Swan Lake as early as 1908, which may have 10 
partially fragmented this formerly highly used spawning tributary. Spawning habitat in upper Elk Springs 11 
Creek was fragmented and destroyed by sedimentation resulting from impoundment of McDonald Pond 12 
in 1953.  Picnic Creek was first impounded to create Widow’s Pool in 1900 (cite), which was expanded 13 
into Culver Pond in 1959, and by the downstream Widgeon Pond in 1964 (cite). McDonald Pond was 14 
converted back into stream beginning in 2009 and plans are in place to remove at least one of the Picnic 15 
Creek impoundments (USFWS 2009). Finally, fragmentation and degradation of spawning tributaries by 16 
beaver dams has been suggested to preclude grayling spawning in CV tributaries to varying degrees 17 
(Nelson 1952, others?).   18 
 19 
Competition or predation by native and non-native fishes have been hypothesized to affect CV grayling. 20 
Early settlers introduced non-native fishes, followed by decades of agency introductions, largely for 21 
recreational fisheries. Stocking of CV waters with rainbow trout (Oncorhynchus mykiss) began as early as 22 
1899, followed by brook trout (Salvelinus fontinalis ) in 1915, and Yellowstone cutthroat trout in 1967 23 
(Randall 1978). Although grayling have persisted with these introduced species in the CV, the degree to 24 
which they limit the population remains ambiguous.  Early work documented predation of grayling eggs 25 
and age-0 fish by brook trout (Nelson 1954), and more recent work corroborated grayling egg predation 26 
(Katzman 1998). Predation on age-0 and age-1 grayling by cutthroat trout has not been documented 27 
(Nelson 1954, Katzman 1998, USFWS unpubl. data), but no effective sampling has occurred during 28 
winter when predation may be most likely due to 1) limited available habitat, and 2) lower availability of 29 
invertebrates, the primary food source identified for trout during non-winter (Katzman 1998, USFWS 30 
unpubl. data). Recent stable isotope analysis has also identified a greater contribution of fish to the late-31 
winter diet of cutthroat trout in Upper Lake, as well as dietary overlap between cutthroat <450 mm and 32 
grayling of all sizes in Upper Lake (USFWS unpubl. data). Forage availability data were not collected 33 
during the study, so it is not possible to determine if competition for forage items between grayling and 34 
trout exists.  Populations of native fishes, such as burbot and white and long nose suckers, were 35 
experimentally suppressed in Upper Red Rock Lake because of their hypothesized effects on grayling, 36 
although the effect of these actions were not evaluated (cite).     37 

Limited winter habitat is another hypothesized driver of observed declines in grayling in the Centennial 38 
Valley. Upper Lake is a shallow eutrophic lake that provides the primary winter habitat for grayling in the 39 
CV. An early account documented Upper Lake depths >6.1 m (20 ft) (Browers 1896, Vincent 1962), 40 
although reported maximum depths from the 1950s to present time generally don’t exceed 1.8 m (6 ft).  41 
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High productivity, shallow depths, and extended periods of snow-covered ice combine to create 1 
prolonged periods of low dissolved oxygen in the lake.  Seasonally low oxygen concentrations in Upper 2 
Lake are a perceived threat to grayling persistence in the CV.  Winter hypoxia facilitated by shallow 3 
depths and high production of macrophytes presently occurs over large parts of Upper Red Rock Lake 4 
(Gangloff 1996, K. Cutting pers. comm.).  Winter oxygen depletion rates in shallow eutrophic lakes are 5 
relatively high (Mathias and Barica 1980), which can lead to high winterkill risk for fish (Barica and 6 
Mathias 1979, Fang et al. 2004).  While existing data are limited, hypoxic conditions have been reported 7 
during winter on Upper Lake (Randall 1978, Gangloff 1996). During winters where hypoxic conditions 8 
were documented (1976 and 1994), dissolved oxygen levels fell below the critical oxygen minima for 9 
grayling (1.3–1.7 ppm; Feldmeth and Eriksen 1978) in several areas of the lake (Gangloff 1996). Grayling 10 
have persisted in the CV ostensibly under persistent risk of winterkill in Upper Lake; however, the 11 
relative significance of winterkill may currently be greater due to lack of connectivity with other 12 
Montana Arctic grayling populations, which precludes gene flow and a refounding source for the 13 
population.     14 

 Ambient conditions during spawning, incubation, and early rearing periods are believed to set cohort 15 
strength and, ultimately, population abundances in salmonids. Cohort strength is largely determined 16 
between spawning and approximately three weeks following emergence.  There are contrasting ideal 17 
hydrologic scenarios for adults and eggs or fry.  High flows and low temperatures are physiologically 18 
favorable for adults and create good spawning habitat (i.e., exposed, flushed gravel beds). Low or stable, 19 
warm flows are typically better for survival of eggs or fry.  The latter of these two scenarios is 20 
hypothesized to set year class strength. An ideal hydrograph for all life stages would be good flows prior 21 
to spawning and a rapidly declining hydrograph and increase in stream temperatures or stable, spring-22 
like hydrograph following spawning. Conversely, any peaks in the hydrograph or cool temperatures 23 
post-spawning are believed to reduce survival probabilities of eggs or fry. It is presently unknown 24 
whether these factors are a driver of CV grayling population and, if so, the magnitude of their influence 25 
relative to the aforementioned stressors. An improved understanding of the relative relationship 26 
between hypothesized natural and anthropogenic population drivers is necessary to assess the benefits 27 
of implementing future management actions. 28 
 29 
Uncertainty regarding the cause(s) of the observed decline and recent expansion of grayling in the CV 30 
remains after greater than 70 years of study and debate. Determining the cause of the decline, per se, is 31 
not the primary issue of grayling conservation and management – finding an effective strategy to 32 
achieve population goals and prevent future declines is. In an effort to accomplish this, an adaptive 33 
management (AM) approach is being undertaken (Walters 1986). The Arctic grayling AM plan will 34 
embrace existing uncertainty regarding drivers of grayling population in the CV, provide further 35 
understanding of important limiting factors, and help guide management actions toward those that will 36 
have the most direct benefit to grayling.  37 
 38 
Study Area 39 
 40 
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The Centennial Valley of southwestern Montana is a high-elevation (ca. 2013 m) valley dominated by 1 
sagebrush steppe comprising Artemisia spp. shrub overstory and native bunchgrass understory (e.g., 2 
Festuca spp., Nasella spp., and Hesperostipa spp.). The valley is bounded on the north by the north-3 
south trending Gravelly and Snowcrest mountain ranges and on the south by the east-west trending 4 
Centennial Mountains. Extensive wetlands exist throughout the CV, including a large shallow 5 
lake/wetland complex encompassed by Red Rock Lakes National Wildlife Refuge (Fig. 1). The complex 6 
comprises Upper Red Rock, Lower Red Rock, and Swan lakes and associated palustrine emergent marsh 7 
dominated by seasonally-flooded sedge (Carex spp.). The complex is a remnant of Pleistocene Lake 8 
Centennial, a prehistoric lake that was believed to have formerly covered the valley floor to a depth of 9 
ca. 20 m (Mumma 2010). Upper Lake, the largest and deepest of the lakes, is ca. 1198 ha with a 10 
maximum depth of 2 m. The geologic (Sonderegger 1981; Centennial Valley Historical Society 2006), 11 
hydrologic (Deeds and White 1926, fwp instream, compact), and fisheries (Nelson 1952, Randall 1978, 12 
Oswald XXXX, Boltz 2000) resources and contemporary administrative status (USFWS 2009) within the 13 
Centennial Valley are well described elsewhere.   14 
 15 
The Centennial Valley includes all tributaries of the Red Rock River and their associated drainages 16 
upstream of Lima Dam (fig. 1).  Most of the Upper Lake tributaries have their origins to the south along 17 
the eastern extent of the Centennial Mountains. Red Rock Creek, the largest of these tributaries, 18 
originates at an elevation of 2,562 m and flows north and west ca. 21 km to the northeast shore of 19 
Upper Lake. Mean annual discharge for Red Rock Creek during 1997–2012 was 48.2 cubic feet sec-1 (cfs) 20 
(SD = 17.3). Annual peak daily discharge varied between 16 May and 26 June during the period 1997–21 
2004, with peak mean-daily discharge varying from 98 cfs (28 May 2000) to 293 cfs (10 June 1997). Elk 22 
Springs Creek originates from a series of springs south of Elk Lake and flows southwest, entering Swan 23 
Lake along the northeast shore; the latter drains into Upper Lake to the south. Annual peak daily 24 
discharge of Elk Springs Creek varied between 30 April and 22 October during the period 1999–2004, 25 
with discharge ranging from 10.9 cfs in 1999 to 7.6 cfs in 2004. A more recent discharge of 16.5 cfs was 26 
measured 7 June 2011, near the confluence with Picnic Creek.  Picnic Creek contributes an additional 27 
10.5 cfs at this junction, resulting in a combined discharge of 27 cfs in Elk Springs Creek as it flows 28 
toward Swan Lake. Red Rock River exits Upper Lake in the northwest corner, carrying water through the 29 
River Marsh and into the northwestern corner of Lower Lake. Odell Creek, the primary tributary of 30 
Lower Lake, originates at an elevation of 2,806 m and flows ca. 19 km to its junction on the lake’s east 31 
shore. Mean annual discharge for Odell Creek in 1998 was 52.8 cfs. Peak discharge varied considerably 32 
during 1994–1998, ranging from 112 to 448 cfs. The timing of peak discharge similarly varied during this 33 
period, with the earliest occurring 8 May 1994 (112 cfs) and latest 26 June 1998 (250 cfs). Red Rock River 34 
continues westward through the outlet of Lower Lake, ca. 1.5 km west of where it enters the lake, 35 
leaving the CV near Lima, MT. Long Creek enters the Red Rock River 17 km downstream of the Lower 36 
Lake outlet and just upstream of Lima Reservoir. Peak discharge of Long Creek varied between 48 and 37 
265 cfs during 1960–1964; earliest and latest peak discharge during this period was 6 April 1960 and 14 38 
June 1963.  39 
 40 
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 1 
Figure 1. Arctic grayling adaptive management plan study area within the Centennial Valley of 2 
southwestern Montana.  3 
 4 
Adaptive Management Plan Approach  5 
 6 
The central tenant of the AM approach is that systemic knowledge is gained through a series of well-7 
designed ecological experiments.  These experiments are de facto hypothesis tests that iteratively seek 8 
to manipulate an ecological system by altering hypothesized limiting factors and measuring the 9 
response.  The manipulations in these experiments are the suite of possible management actions 10 
available to ameliorate limiting factors and achieve management or conservation goals for CV grayling. 11 
Comparison of relative population responses among hypothesis tests defines the most effective 12 
management actions to achieve population goals. Thus, this plan describes how each implemented 13 
management action should be structured, timed, and evaluated to serve as a test of a hypothesized 14 
population driver for CV grayling.  15 
 16 
The AM Plan is a tool intended to facilitate achievement of CV grayling management and conservation 17 
goals.  The ultimate conservation goal for Montana Arctic grayling is described in the Upper Missouri 18 
River Drainage Arctic grayling Conservation and Restoration Plan (XXXX) as follows:  19 
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Ensure the long-term, self-sustaining persistence of Arctic grayling in the upper Missouri River 1 
Basin by maintaining the geographic distribution, abundance and genetic diversity of remaining 2 
aboriginal populations, and where feasible, reestablishing populations in suitable habitats within 3 
their historic range. The long-term, self-sustaining persistence of grayling is realized when four 4 
extant populations remain viable with the 95% upper confidence interval for the effective 5 
population size estimates includes 500. An effective population size of 500 is where genetic 6 
variation maintained through time (Franklin1980).    7 

Accordingly, the CV Arctic grayling working group, comprising agencies and NGOs with direct population 8 
or land management responsibility, developed the following population goals to meet the species-wide 9 
goal within the CV: 10 

1) Conserve existing Centennial Valley Arctic grayling genetic diversity. 11 
2) Establish or maintain Arctic grayling spawning or refugia in at least two tributaries up and 12 

downstream of Upper Red Rock Lake and connectivity among tributaries. 13 
3) Increase suitable conditions for the Upper Red Rock Lake Arctic grayling population.   14 

 15 
This AM plan will be most effective if it is directly responsive to CV grayling population goals. Although 16 
goals related to Arctic grayling populations exist in a variety of agency and area-specific documents, they 17 
are subservient to the species-wide goal and can be best viewed as strategies to achieve it.  This plan 18 
will not supersede existing plans, agreements, or efforts with respect to established goals and objectives 19 
of the various involved agencies. The AM plan is an opportunity to collectively learn from ongoing work 20 
and most efficiently achieve broader CV grayling population goals.   21 
 22 
AM Plan Scale 23 
 24 
There are several scales at which the project could proceed, ranging from the CV down to exclusive 25 
focus on Red Rock Creek. Exclusively targeting Red Rock Creek is primarily beneficial for logistical and 26 
economic reasons including 1) personnel time would not be divided among several creeks for sampling, 27 
which would likely result in less precise estimates of response and predictors, 2) a broader suite of 28 
predictors could be measured, and 3) sampling would be more economical. Possible drawbacks of only 29 
working within Red Rock Creek include 1) it may take longer to separate out the influence of 30 
confounded predictors (e.g., if spring conditions and winter conditions increase or decrease together, 31 
i.e., covary, it will be difficult to determine the relative role of each in observed changes of grayling 32 
abundance), 2) ongoing work within the CV would not be integrated with the Red Rock Creek and Upper 33 
Lake work, losing an opportunity to include other treatments (i.e., habitat restoration [Long and Elk 34 
Springs creeks] and grayling restoration [Elk Springs Creek]),and 3) there would be no spatial replication, 35 
which reduces the efficiency of learning and precludes a ‘control’ population. With respect to the latter, 36 
there really isn’t a true control for this work, although the spawning population in Odell Creek may be a 37 
reasonable proxy for the purposes of the AM plan.   38 
 39 
However, the single most important consideration is the overarching intent of the AM project - to 40 
efficiently achieve CV Arctic grayling population goals by identifying the most effective management 41 
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strategies. Because CV grayling population goals pertain to the entire valley, the AM plan will be most 1 
useful by adopting a similar scale. Taking a CV-wide approach will include Odell, Elk Springs, and Long 2 
creeks in addition to Red Rock Creek. This suite of creeks provides 1) a pseudo-control in Odell Creek, 2) 3 
a spring creek (Elk Springs) that will provide a constant-flow system relative to the other three creeks, 4 
and 3) a spawning population presumably not wintering in Upper Red Rock Lake (Long Creek). There is 5 
still considerable confounding of treatments and little replication in this scenario, with potential 6 
management actions including grayling and habitat restoration in Elk Springs Creek, habitat restoration 7 
and instream flow conservation in Long Creek, and fish removals in shared winter habitat for fish 8 
spawning in Elk Springs and Red Rock creeks (potentially also Odell Creek). However, given currently 9 
occupied streams and management focus in the CV, this set of four creeks provides the best opportunity 10 
for both efficient learning and achievement of management goals. A final determination on the scale of 11 
the project will be made after there is a greater understanding of the sampling necessary to populate 12 
the models with suitable data. The minimum would be only working on Red Rock Creek and Upper Lake.   13 
 14 
Hypothesis Definition 15 
 16 
Defining factors that impede achievement of population goals is an essential component of effective 17 
management. When uncertainty about which factors are most influential to a population exists this 18 
process entails developing and testing competing hypotheses about ecological systems.  The following 19 
hypotheses have been repeatedly suggested over the past 70 years to explain CV Arctic grayling 20 
distribution and abundance. 21 
 22 

1) Quality and quantity of overwinter habitat in Upper Red Rock Lake is the primary driver of the 23 
CV Arctic grayling population. 24 
 25 
2) Quality and quantity of spawning tributary spawning habitat is the primary driver of the CV 26 
Arctic grayling population. 27 
 28 
3) Predation by adult Yellowstone cutthroat trout is the primary driver of the CV Arctic grayling 29 
population. 30 
 31 
4) Dewatering of streams for irrigation is the primary driver of the CV Arctic grayling population. 32 
 33 
5) Ambient conditions during the spawning and early rearing period are the primary driver of 34 
the CV Arctic grayling population. 35 

 36 
Anecdotal or observational data that both supports and refutes each hypothesis presently exists, 37 
creating considerable ambiguity regarding true population drivers.  Focused empirical tests of these 38 
hypotheses are required to determine to what degree each characterizes the CV Arctic grayling 39 
population, and, ultimately, where emphasis should be placed to best achieve management goals. 40 
 41 
Limiting Factors and Management Actions 42 
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 1 
Hypotheses about population drivers can be most effectively tested by placing them in the context of 2 
limiting factors. Limiting factors are demographic components that limit population growth of a species. 3 
Identifying limiting factors, perceived and documented, clarifies uncertainty regarding drivers of the CV 4 
Arctic grayling population and the potential management actions that address them, including 5 
monitoring approaches required to link the two together. For example, winter survival could be a 6 
limiting factor if it was low enough to prevent population growth in grayling. Habitat conditions or 7 
presence of non-native fish could be primary causes (i.e., population drivers) for low winter survival. 8 
Each would have specific management actions that could be taken to mitigate the conditions that lead 9 
to low survival. Based on existing competing hypotheses, we’ve identified three potential limiting factors 10 
for grayling, possible causes, and mitigating management actions (table 1).  All the identified limiting 11 
factors are potential, i.e. not documented, at this point.  12 
 13 
Table 1. Hypothesized limiting factors for Arctic grayling in the Centennial Valley watershed, Montana. 14 
Possible causes and potential mitigating actions to address each limiting factor are also provided.    15 

Limiting Factor Possible Cause Mitigating Action 

Over-winter survival Low dissolved O2 levels TBD if necessary 

Summer survival 

Sedimentation 
Restoration 
Grazing management 

High temperatures 

Restoration 
Grazing management 
In-stream flow 
conservation 

Low water 
In-stream flow 
conservation 

Egg  and fry survival 

Sedimentation 
Augmentation 
Restoration 
Grazing management 

Predation 
Removal 
Harvest 

Trampling Close angling season 
Fragmentation Provide connectivity 

 16 
Implementation of management actions is the mechanism by which hypotheses about limiting factors 17 
will be tested. Management actions identified in Table 1 include both current (i.e., removal and harvest 18 
of non-native fish, restoration and grazing management of tributaries, augmentation using remote-site 19 
incubators [RSI]) and potential (dredging or aeration of Upper Lake, removal of Widgeon and/or Culver 20 
ponds, habitat and connectivity restoration in Elk Springs Creek, restoration and grazing management of 21 
tributaries, in-stream flow conservation) systemic manipulations.  22 
 23 
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Hypothesis Tests 1 
 2 
Structure, timing, duration, and evaluation of each implemented management action must be carefully 3 
defined to ensure it provides the intended test of an established hypothesis (Table 2).  For example, 4 
each implemented management action (i.e., hypothesis test) should be temporally or spatially isolated 5 
from other management actions to reduce the likelihood of confounded results, a common response 6 
variable must be defined to allow meaningful discrimination among hypotheses, and each hypothesis 7 
test should be of adequate duration for a response to occur and be observed. We expect that adequate 8 
spatial isolation exists to concurrently test hypotheses that influence the Upper Red Rock Lake 9 
population (i.e., Upper Lake and Red Rock, Elk Springs, and Picnic creeks) and the population 10 
downstream of Lower Red Rock Lake (i.e., Long and West creeks); however, temporal isolation is 11 
required among hypothesis tests within each population segment.  The minimum duration of each 12 
hypothesis test will be five years, which is the approximate generational periodicity of Arctic grayling 13 
and the soonest a response to a management action can be detected. Sequence of hypothesis tests will 14 
be determined by already planned management actions (table 2).   15 
 16 
Table 2.  Hypothesis testing schedule and approach.    17 
Hypothesis  Management Action Water Body Timeframe 
YCT predation YCT suppression Red Rock Creek, Upper Lake 2013-2017 
Spawning habitat Connectivity, restoration Red Rock and Elk Springs creeks 2018-2022 
Overwinter habitat Unknown Upper Lake TBD if necessary 
Flows and habitat CCAA Long Creek 2017-2021 
 18 
Management actions will be linked to the response variable by hypothesis-specific models of system 19 
dynamics.  Each model is responsive to the demographic effects a given management action is 20 
hypothesized to have on CV Arctic grayling.  Description of management actions and demographic rates 21 
associated with each hypothesis are as follows: 22 
 23 

1) Quality and quantity of overwinter habitat in Upper Red Rock Lake is the primary driver of the 24 
CV Arctic grayling population. 25 

 26 
It is presently unclear whether refuge from potentially lethal dissolved concentrations exists or what 27 
levels of dissolved oxygen are lethal to CV Arctic grayling in Upper Red Rock Lake.  Ongoing research is 28 
investigating both factors and test of this hypothesis is pending those results.  Low dissolved oxygen 29 
concentrations are hypothesized to influence abundances of spawning Arctic grayling by affecting 30 
survival of all ages of Arctic grayling overwintering in Upper Lake.   31 
 32 

2) Quality and quantity of spawning tributary spawning habitat is the primary driver of the CV 33 
Arctic grayling population. 34 

 35 
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Spawning habitat in upper Red Rock Creek has been degraded by consolidation of an alluvial fan into a 1 
single channel and in Elk Springs Creek by fragmentation, impoundment, and sedimentation.  2 
Management actions on Red Rock Creek will reduce erosion and sedimentation and restore floodplain 3 
connectivity and natural processes of habitat formation to upper reaches.  Management actions on Elk 4 
Springs Creek will restore connectivity and improve spawning habitat quality. These management 5 
actions are hypothesized to influence abundances of spawning Arctic grayling by improving egg and fry 6 
survival.   7 
 8 

3) Predation by adult Yellowstone cutthroat trout is the primary driver of the CV Arctic grayling 9 
population. 10 

 11 
Non-native Yellowstone cutthroat may prey upon juvenile Arctic grayling in Upper Red Rock Lake. 12 
Management actions will suppress adult Yellowstone cutthroat trout abundances by removing spawning 13 
fish from Red Rock Creek via liberalized recreational angling regulations (20 fish daily and in possession) 14 
and an agency-operated weir. These management actions are hypothesized to influence abundances of 15 
spawning Arctic grayling by improving age 0 and age 1 survival.       16 
 17 

4) Dewatering of streams for irrigation is the primary driver of the CV Arctic grayling population. 18 
 19 
Diversion of water for irrigation has reduced in-stream flows and elevated temperatures in Long Creek.  20 
Management actions will improve in-stream flows and riparian health and reduce temperatures.   These 21 
management actions are hypothesized to influence abundances of spawning Arctic grayling by 22 
improving survival of all life stages that reside in Long Creek. 23 
 24 

5) Ambient conditions during the spawning and early rearing period are the primary driver of 25 
the CV Arctic grayling population. 26 

 27 
Ambient hydrology and temperature during spawning and rearing periods may set CV Arctic grayling 28 
year class strength.  No management actions are associated with this hypothesis; ambient conditions 29 
will be monitored to assess whether they best predict abundances of spawning Arctic grayling. 30 
Discharge and temperature are hypothesized to influence abundances of spawning Arctic grayling by 31 
affecting egg and fry survival.   32 
 33 
Population of Interest 34 
 35 
A succinct and precise definition of the population of interest is essential to success in developing 36 
models of system dynamics and appropriate monitoring.  In the context of this plan the population of 37 
interest is the response variable for competing models of system dynamics.  A metric describing the 38 
number of spawning grayling per stream is the population of interest for the AM plan. Census 39 
abundance of spawning grayling will be the response variable for fish using Upper Red Rock Lake 40 
tributaries. The population of interest in tributaries downstream of Upper Red Rock Lake will be a 41 
genetic metric relevant to annual (number of breeders, Nb) or generational (effective population size, 42 
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Ne) abundance of successful spawners. Genetic metrics will also be evaluated in Upper Red Rock Lake 1 
tributaries for the purpose of comparison among population segments and to census population size.     2 
 3 
Models of System Dynamics 4 
 5 
Winter habitat, spawning habitat, non-native fishes, and spring and summer hydrology have all been 6 
identified as potentially important drivers of grayling population dynamics in the CV. Each of these 7 
hypotheses is translated into a model, or set of models, to link hypothesized drivers and limiting factors.  8 
 9 
The annual abundance of spawning grayling is the product of demographic rates ranging from adult 10 
survival to the number of eggs deposited per female (fecundity) three years prior. All population models 11 
for spawning grayling, excluding a null logistic growth model, share a common balance equation that 12 
allows prediction of annual abundance as a function of survival and recruitment processes:  13 
 14 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡𝑆𝑆𝑡𝑡 + (𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2𝛽𝛽𝑡𝑡−2𝛾𝛾𝑡𝑡−2𝛿𝛿𝑡𝑡−2𝜀𝜀𝑡𝑡−1)𝜃𝜃𝑡𝑡.    (1) 15 
 16 
The number and survival of adult (i.e., reproductive age) grayling in year t is Nt and St, respectively. 17 
Assuming recruitment occurs with the age-3 cohort in year t + 1 (i.e., knife-edge recruitment at age-3), 18 
the number of potential age-2 recruits in year t is the product of:  19 
𝐹𝐹𝑡𝑡−2 – the number of females in the spawning run in year t – 2, 20 
𝛼𝛼𝑡𝑡−2 – length-specific fecundity rate, year t – 2, 21 
𝛽𝛽𝑡𝑡−2 – probability of an egg being fertilized and hatching, year t – 2,  22 
𝛾𝛾𝑡𝑡−2 – age-0 fish in-stream survival (emergence to September 1st), year t – 2, 23 
𝛿𝛿𝑡𝑡−2 – age-0 fish winter survival (September 2nd – May 15th), year t – 2,  24 
𝜀𝜀𝑡𝑡−1 – age-1 fish survival (May 16th – May 15th), year t – 1, and 25 
𝜃𝜃𝑡𝑡 – age-2 fish survival, year t. 26 
 27 
It is assumed that a female that participates in the spawning run will deposit a clutch of eggs. The 28 
number of females in the spawning run is calculated as 𝑓𝑓𝑡𝑡𝑁𝑁𝑡𝑡�, where 𝑓𝑓𝑡𝑡 is the proportion of females 29 
captured during the spawning run in year t, and 𝑁𝑁𝑡𝑡� is the estimated spawning run population corrected 30 
for imperfect detection (e.g., Paterson 2013).  Length-specific fecundity, 𝛼𝛼𝑙𝑙, was estimated using data 31 
from Lund (1974) and Bishop (1971). Lund provided mean number of eggs and lengths by female length 32 
category; Bishop provided data from individuals. One of Bishop's observations (13th observation) was 33 
excluded as an outlier.  Total fecundity in year t is then 𝐹𝐹𝑡𝑡𝛼𝛼𝑙𝑙𝐿𝐿𝑡𝑡, where 𝐿𝐿𝑡𝑡 is the length distribution of 34 
females in year t. Egg hatchability was taken from Lund’s (1974) work in Elk Lake, 1972 and 1973. 35 
Hatchability varied from 0.04–0.12; the mean of these values (i.e., 0.08) was used for 𝛽𝛽.  36 
 37 
Estimates of demographic rates were taken from published values for fish of similar life history, age, and 38 
size when empirical estimates were not otherwise available (table 3). Maximum and mean survival rate 39 
values were obtained for model fitting. Age-2 survival, 𝜃𝜃𝑡𝑡, was estimated using the upper confidence 40 
interval of annual survival for age-3 Red Rock Creek Arctic grayling (Patterson 2013).  The upper 41 
confidence interval was selected because age-2 fish generally do not incur the risk of predation and 42 
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physiological demands associated with spawning and, resultantly, likely have higher annual survival than 1 
age-3 fish (e.g., citation).  Annual survival of age-2 fish will also be estimated from ongoing research 2 
within Upper Lake using radio-marked individuals (M. Davis, pers. comm.).   Age-1 annual survival, 𝜀𝜀𝑡𝑡−1,  3 
and age-0 winter survival, 𝛿𝛿𝑡𝑡−2,  were calculated by averaging published survival estimates for fish of 4 
similar life history, age or size. Published survival estimates were transformed, when necessary, to 5 
account for differences between time intervals of published estimates and parameters of the grayling 6 
models.  Because estimates applicable to age-0 in-stream survival, 𝛾𝛾𝑡𝑡−2, were located, we calculated this 7 
rate for all years with necessary data by solving for  𝛾𝛾𝑡𝑡−2 using eqn. 1 and the aforementioned rates and 8 
averaging the result among years.  Maximum age-0 in-stream survival was estimated by using the 9 
highest value calculated as described above. 10 
 11 
Table 3. Demographic estimates used for testing competing models of grayling response to winter 12 
habitat, spawning habitat, non-native predation, and spring hydrology.  13 
 Average survival rate (maximum survival rate) 

size range in mm; age range 
time period applicable to survival rate 

Species 𝛾𝛾𝑡𝑡−2 𝛿𝛿𝑡𝑡−2 𝜀𝜀𝑡𝑡−1 𝜃𝜃𝑡𝑡 
Arctic 
grayling1,2,3 

0.014 (0.035) 
15-100; 0-90 d 

90 days 

0.25 (0.48) 
100-150; 90 d -1 y 

.75 year 

0.44 (0.68) 
153-211; 1-2 y 

1 year 

0.74 (0.87) 
263-340; 2-3 y 

1 year 
Bull 
 trout4 

 
-- 

0.23 (0.38) 
121-170; 2 y 

1 year 

 
-- 

 
-- 

Chinook 
salmon5 

 
-- 

0.16 (0.48) 
61-115; 90 d- 1.2 y 

0.95 year 

 
-- 

 
-- 

Bull  
trout6 

 
-- 

0.09 (0.60) 
121-170; 2y 

1 year 

0.45 (0.85) 
171-220; 3y 

1 year 

 
-- 

Brown 
trout7 

-- 0.26 (0.47) 
120-175; 0.5-1 y 

.75 year 

0.43 (0.50) 
200-305; 1-3 y 

1 year 

 
-- 

 
1Katzman 1998; 2Mogen 1996; 3Paterson 2014; 4Bowerman, T. and P. Budy  2012; 5Achord, S., R. Zabel, 14 
and B. Sanford  2007; 6Al-Chokhachy, R. and P. Budy  2008; 7Dieterman, D.J. and R.J.H. Hoxmeier  2011.    15 

Model Prediction and Parameter Estimation—Models representing competing hypotheses of system 16 
dynamics will predict grayling spawning population year 𝑡𝑡 + 1 using population size in year t and 1) 17 
winter habitat conditions in years 𝑡𝑡 − 2 through t, 2) spawning habitat 𝑡𝑡 − 2, 3) non-native fish present 18 
winters 𝑡𝑡 − 2 and 𝑡𝑡 − 1, or 4) spring hydrologic conditions 𝑡𝑡 − 2, depending on which hypothesis a 19 
model represents. Maximum likelihood estimates of model parameters will be updated annually for 20 
prediction the subsequent year.   21 
 22 
The data structure for fitting models is included in Appendix I. Names and definitions of imported and 23 
created variables are provided.   24 
 25 
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Null Population Model—A discrete-time logistic growth equation was included as a ‘null’ model for 1 
grayling based on corrected counts beginning with 1994, where  2 
 3 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡 + 𝑟𝑟𝑁𝑁𝑡𝑡 �1 − 𝑁𝑁𝑡𝑡
𝐾𝐾
�.      (2) 4 

 5 
In this equation, Nt is the population at time t, r is the intrinsic rate of population growth, and K is 6 
carrying capacity. The model is deterministic, i.e., no stochastic variation is included. There are two 7 
primary sources of variation that can be considered, process error and observation error. Process error 8 
is the result of uncertainty in how a population varies in space and time due to birth and death 9 
processes. Importantly, process error propagates through time in time series data, with gaps in that data 10 
(i.e., missing years) significantly increasing the difficulty in estimating process error (Hilborn and Mangel 11 
1997). Observation error is variation due to imperfect enumeration of the population of interest, i.e., 12 
our inability to accurately estimate abundance. Observation error does not propagate through time. If 13 
we assume observation error is log-normally distributed (commonly done for the logistic equation), 14 
observation error is  15 
 16 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = 𝑁𝑁𝑡𝑡𝑉𝑉,       (3) 17 
 18 

𝑉𝑉 = 𝑒𝑒𝑒𝑒𝑒𝑒 �𝑍𝑍𝜎𝜎𝑣𝑣 −
𝜎𝜎𝑣𝑣2

2
�,      (4) 19 

 20 
where Z is normally distributed with a mean of zero and a standard deviation of 1, and the standard 21 
deviation of the observation uncertainty is σV (Hilborn and Mangel 1997). To calculate maximum-22 
likelihood estimates of r and K assuming observation error only, we first calculate the deviation between 23 
the observed and true (predicted from the deterministic logistic growth equation) values of population 24 
size. This is accomplished by substituting eqn. 3 into eqn. 2 and solving for Z (remember 𝜎𝜎𝑣𝑣 = 1). The 25 
deviation in year t, Dt, is the annual realization of the random variable Z, so substituting Dt for Z after 26 
solving for Z gives us  27 
 28 

𝐷𝐷𝑡𝑡 = log�𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡� − log(𝑁𝑁𝑡𝑡) +
𝜎𝜎𝑉𝑉2
2

.     (5) 29 

 30 
We then find the most likely set of parameter values, r and K, given our data, as the set of values that 31 
maximize the summed log-likelihoods of Dt.  32 
 33 
The logistic growth model was fit using grayling count data from 1994–2013 corrected for imperfect 34 
detection (Paterson 2013). Initial starting value, N0, was set equal to the 1994 estimate (i.e., 407 35 
grayling). Estimated grayling population growth rate, r, and carrying capacity, K, during 1994–2013 was 36 
0.20 and 1366, respectively (fig. 2).    37 
  38 
 39 
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 1 
Figure 2. Discrete-time logistic population growth for Arctic grayling, 1994–2013. Data are from the Red 2 
Rock Creek fish weir operated near the Elk Lake Road crossing. Data are bias corrected abundance 3 
estimates (Paterson 2013).  Starting values for r and K were 0.3 and 700, respectively.  4 
 5 
Winter Habitat Model—The influence of winter habitat on the grayling population would likely manifest 6 
itself as reduced survival of all-age grayling during years with widespread hypoxic conditions in Upper 7 
Lake (e.g., Greenbank 1945). If the response of different age-class fish to winter habitat conditions is 8 
proportionally constant, e.g., poor winter conditions halve fish survival across all age classes, it is 9 
possible to estimate the relationship between all-age survival and winter conditions.  10 
 11 
The temporal and spatial extent of hypoxia in Upper Lake is influenced by several factors, including 1) 12 
lake level (i.e., depth), 2) area, 3) trophic status, 4) ice thickness, 5) and snow cover (Mathias and Barica 13 
1980, Gangloff 1996, Fang and Stefan 1997, Fang et al. 2004). Measuring dissolved oxygen levels 14 
throughout Upper Lake during winter is the most direct means to determine the extent of hypoxic 15 
conditions. Models to retrospectively predict winter dissolved oxygen conditions in Upper Lake are 16 
available (e.g., Fang and Stefan 1997, Fang et al. 2004), which would allow use of historic data.  17 
 18 
The influence of winter habitat conditions on grayling will be quantified based on the amount of winter 19 
habitat available between December and March, the period of hypoxic conditions experienced during 20 
the winter of 1994–1995 (Gangloff 1996). Available winter habitat is defined as the area (ha) of water in 21 
Upper Lake from December to March with ≥1.8 ppm dissolved oxygen and ≥ 20 cm in depth (Feldmeth 22 
and Eriksen 1978, Gangloff 1996). Assuming species specific density dependence, available winter 23 
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habitat per fish, Wt (ha fish-1), is related to the area of suitable winter habitat, At, and the number of 1 
fish, Nw,t, that entered the winter period.  2 
 3 

𝑊𝑊𝑡𝑡 = 𝐴𝐴𝑡𝑡
𝑁𝑁𝑤𝑤,𝑡𝑡

  (6) 4 

 5 
The estimated number of spawning fish in Red Rock Creek in year t will be used as an index for Nw,t. 6 
Winter habitat will be related to the proportional change in all-age grayling survival using a saturating 7 
function (i.e., Holling type-II functional response) by  8 
 9 

𝑃𝑃𝑡𝑡 = 𝑎𝑎𝑊𝑊𝑡𝑡
𝑜𝑜+𝑊𝑊𝑡𝑡

.  (7) 10 

 11 
The parameters a and b determine how the proportional reduction in maximum grayling survival is 12 
related to winter habitat conditions. Maximum proportional reduction in grayling survival is a, and b 13 
represents the value of suitable winter habitat to an individual when the proportional change in survival 14 
is 50% of a (Hilborn and Mangel 1997). For example, if no proportional reduction to survival occurs a = 15 
1, i.e., grayling survive at their maximum age-class rates. To assess if the influence of available winter 16 
habitat is density independent, 𝐴𝐴𝑡𝑡will be substituted for 𝑊𝑊𝑡𝑡in eqn. 7.  Figure 3 shows a hypothetical 17 
situation where a = 1, b = 10, and Wt  varies from 10 to 100 ha fish-1.  18 
 19 

 20 
Figure 3. Hypothetical relationship between the proportional reduction in maximum grayling survival 21 
and the area of suitable winter habitat per fish in Upper Red Rock Lake based on a Holling type-II 22 
functional response.  23 
 24 
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The winter habitat model for grayling population dynamics and observation error, linking survival to 1 
winter habitat conditions, would then be: 2 
 3 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡𝑆𝑆𝑡𝑡𝑃𝑃𝑡𝑡 + 𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2𝑌𝑌𝑡𝑡−2(𝛿𝛿𝑡𝑡−2𝑃𝑃𝑡𝑡−2)(𝜀𝜀𝑡𝑡−1𝑃𝑃𝑡𝑡−1)(𝜃𝜃𝑡𝑡𝑃𝑃𝑡𝑡),    (8) 4 
 5 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = 𝑁𝑁𝑡𝑡𝑉𝑉𝑡𝑡.       (9) 6 
 7 
The number of adult fish surviving from year t to year 𝑡𝑡 + 1 is the product of the number of adults in 8 
year t, maximum annual survival (𝑆𝑆𝑡𝑡), and the proportional reduction of survival due to winter habitat 9 
conditions (𝑃𝑃𝑡𝑡). The number of potential recruits in year 𝑡𝑡 is the number of age-2 fish, which is the 10 
product of the number of females 𝑡𝑡 − 2, length-specific fecundity 𝑡𝑡 − 2, the probability of an egg laid in 11 
year 𝑡𝑡 − 2 surviving until its first winter,  𝑌𝑌𝑡𝑡−2, (the combined probabilities of egg (𝛽𝛽) and age-0 stream 12 
(𝛾𝛾) survival), and maximum survival of age-0 winter (𝛿𝛿), and age-1 (𝜀𝜀) survival for cohort i  multiplied by 13 
the estimated proportional influence of winter habitat on survival for each respective winter. The 14 
number of recruits in year 𝑡𝑡 + 1 is the product of the cohort in time t, second year survival (𝜃𝜃𝑡𝑡), and 𝑃𝑃𝑡𝑡. 15 
Substituting in demographic rates assumed fixed and constant (described above), gives the following 16 
equation for the winter habitat model 17 

 18 
𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡 ∗ 0.74𝑃𝑃𝑡𝑡 + 𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2 ∗ 0.0112 ∗ (0.48𝑃𝑃𝑡𝑡−2)(0.68𝑃𝑃𝑡𝑡−1)(0.87𝑃𝑃𝑡𝑡).  (10) 19 

 20 
There are two components to the likelihood for this model, adult grayling annual abundance and 21 
survival. For the latter, apparent survival (φ) estimates for 1993–1996 (0.41, 95% CI = 0.24–0.66) and 22 
2010–2013 (0.63, 95% CI = 0.53–0.74) are available (Paterson 2013). Estimates of φ will be obtained 23 
annually using marked individuals.  24 
 25 
We used simulated data to explore the potential utility of the winter habitat model. The area of 26 
available winter habitat each year was calculated as 27 
 28 

𝐴𝐴𝑡𝑡 = 𝑈𝑈𝑡𝑡𝑚𝑚𝐴𝐴𝑟𝑟       (11) 29 
 30 
where 𝑈𝑈𝑡𝑡was a uniformly distributed random variable between 0 and 1, m was the number of winter 31 
months  (i.e., 4), and Ar was the total area of Upper Lake (1198 ha). Annual survival and population was 32 
subsequently calculated using the winter habitat model. We also included observation error for 33 
predicted grayling abundances (i.e., V, see above), assuming σv = 0.01. The relative importance of b, the 34 
value of suitable winter habitat to an individual when survival is 50% of a (Hilborn and Mangel 1997) can 35 
be easily demonstrated using the simulations. For example, we can compare simulations from two time 36 
series that differ only in the value of b; one with a low value (0.1; figs. 4 and 5), and a second with a 37 
greater value (2.0; figs. 6 and 7). It quickly becomes obvious that as the relative ‘value’ of winter habitat 38 
increases so does the influence of winter conditions on grayling population.  39 
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 1 
Figure 4. Simulation example for winter habitat model (see text) with an initial starting population of 2 
400 grayling projected for 15 years. Maximum grayling survival, a, is 1, and b, the value of suitable 3 
winter habitat to an individual when survival is 50% of a, is 0.1.   4 
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 1 
Figure 5. Simulation results (n = 1000) for winter habitat model (see text) with an initial starting 2 
population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1, and b, the value of 3 
suitable winter habitat to an individual when survival is 50% of a, is 0.1. Dotted lines represent the 90% 4 
confidence interval for the simulations.   5 

 6 
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 1 
Figure 6. Simulation example for winter habitat model (see text) with an initial starting population of 2 
400 grayling projected for 15 years. Maximum grayling survival, a, is 1.0, and b, the value of suitable 3 
winter habitat to an individual when survival is 50% of a, is 2.0.  Simulation years 6–8 demonstrate the 4 
influence of a series of winters with low habitat suitability on grayling population.   5 
 6 
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 1 
Figure 7. Simulation results (n = 1000) for winter habitat model (see text) with an initial starting 2 
population of 400 grayling projected for 15 years. Maximum grayling survival, a, is 1.0, and b, the value 3 
of suitable winter habitat to an individual when survival is 50% of a, is 2.0. Dotted lines represent the 4 
90% confidence interval for the simulations.   5 
 6 
Spawning Habitat Model—The relative quality of spawning habitat was hypothesized to influence cohort 7 
strength by its influence on egg (𝛽𝛽) and age-0 fish in-stream (𝛾𝛾) survival. Low per capita area of suitable 8 
spawning habitat would lead to low egg and age-0 fish in-stream survival due to increased intra-specific 9 
competition for available spawning habitats, resulting in increased use of low suitability or unsuitable 10 
spawning habitat with lower intrinsic rates of egg and age-0 fish in-stream survival.  11 
 12 
The definition of suitable spawning habitat follows Hubert et al.’s (1985) functional relationships 13 
between suitability and percent fines and gravels in spawning riffles, where ≤10% fines is considered 14 
suitable, 11–50% fines represent linearly declining suitability, and >50% is unsuitable (fig. 8).  15 
Conversely, ≥20% gravel and rubble is considered suitable with <20% representing a linearly declining 16 
suitability (fig. 9).  Thus, suitable spawning habitat can be characterized by having ≤10% fines and ≥20% 17 
gravel and rubble. 18 

 19 
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 1 
Figure 8. Predicted relationship between suitability of riverine Arctic grayling spawning habitat and 2 
percent fines in spawning areas and downstream riffles (from Hubert et al. 1985).  3 
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 1 
Figure 9. Predicted relationship between suitability of riverine Arctic grayling spawning habitat and 2 
percent gravel and rubble (1.0–20.0 cm) in spawning areas (from Hubert et al. 1985). 3 
 4 
The suitability threshold provided by Hubert et al. (1985) predicts the proposed asymptotic relationship 5 
between spawning area and recruitment. For example, at low population and high area of suitable 6 
spawning habitat, individuals would presumably all utilize the most suitable areas, resulting in maximum 7 
egg and age-0 fish in-stream survival, and number of recruits per individual. Further increases in suitable 8 
spawning habitat would not result in greater per capita recruitment. However, if the population 9 
increased, and suitable spawning area per individual decreased, more individuals would spawn in less 10 
suitable habitats and an overall decrease in per capita recruitment would result as egg and age-0 fish in-11 
stream survival declined.  12 
 13 
Percent fines (particles < 2.8 mm) and gravel and rubble (8-180 mm) in riffles will be estimated annually 14 
using pebble count surveys.  Each stream of interest was divided into reaches based on gross 15 
geomorphological characteristics and one or two representative sites were selected for sampling within 16 
each reach (Appendix II).  At each sampling site, four separate consecutive riffles are sampled following 17 
MT DEQ TMDL Sediment Assessment Methods (in press).  Cumulative percent fines are calculated for 18 
each sampled riffle.    19 
 20 
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Total area of suitable spawning habitat, At, is calculated and modeled considering 1) only habitat that 1 
has a suitability of 1.0 (i.e., ≤ 10% fines and ≥20% gravel and rubble) and 2) weighted suitability of 2 
habitat based on observed percent fines and gravel and rubble following Hubert et al. (1985; figs. 9 and 3 
10). 4 
 5 
Habitat area per stream with suitability of 1.0, Ats, is riffle area per site with suitability = 1.0, divided by 6 
total site length, multiplied by reach length, summed across reaches within a stream (eqn. 12). 7 
 8 

∑ 𝑜𝑜𝑠𝑠𝑠𝑠𝑡𝑡𝑎𝑎𝑜𝑜𝑙𝑙𝑠𝑠 𝑟𝑟𝑠𝑠𝑟𝑟𝑟𝑟𝑙𝑙𝑠𝑠 𝑎𝑎𝑟𝑟𝑠𝑠𝑎𝑎 (𝑚𝑚2)
𝑡𝑡𝑜𝑜𝑡𝑡𝑎𝑎𝑙𝑙 𝑜𝑜𝑠𝑠𝑡𝑡𝑠𝑠 𝑙𝑙𝑠𝑠𝑙𝑙𝑙𝑙𝑡𝑡ℎ (𝑚𝑚)

𝑙𝑙
𝑠𝑠=1 × 𝑟𝑟𝑒𝑒𝑟𝑟𝑟𝑟ℎ 𝑙𝑙𝑒𝑒𝑙𝑙𝑙𝑙𝑡𝑡ℎ𝑠𝑠     (12) 9 

 10 
Habitat area per stream with weighted suitability, Atw, differs from Ats in using the product of riffle 11 
suitability scores for percent fines and gravel and rubble estimated from the hypothesized suitability 12 
relationships of Hubert et al. (1985) instead of classifying riffle habitat as suitable (i.e., suitability = 1) or 13 
not (suitability <1).  14 
 15 
Area of suitable habitat (At) will also be annually adjusted to account for the effects of beaver dams and 16 
fragmentation. Habitat backwatered by beaver dams becomes unsuitable for spawning for at least the 17 
life of the beaver dam and the number and location of beaver dams varies among years. Each stream 18 
will be annually surveyed and the total length of beaver dam backwaters will be subtracted from each 19 
reach length when calculating At. The effects of fragmentation can range from incrementally reducing 20 
the likelihood of passage past a given location depending on daily conditions to completely precluding 21 
passage for that year. If passage is completely prevented then the area of upstream spawning habitat is 22 
functionally zero. If the probability of upstream passage is reduced then the area of available habitat is 23 
similarly reduced.  To correct for the effects of fragmentation the area of suitable spawning habitats 24 
upstream of a barrier that prevents passage (i.e., probability of upstream passage is 0.0) will not be 25 
included in calculation of At.  Probability of passage at beaver dams will be estimated based on the 26 
results of a study in progress and annual assessment of relevant beaver dam characteristics within each 27 
reach each year during the peak spawning period.  Calculation of At will be adjusted by multiplying the 28 
area of suitable habitat upstream of a beaver dam by the probability of passage at that dam.  The effects 29 
of reduced passage probability will be cumulatively considered.  For example, the calculated value of At 30 
upstream of three beaver dams would be multiplied by the probability of a fish passing all three dams.          31 
          32 
Following equations 6 and 8, the availability of suitable spawning habitat per fish, Ht (m2 fish-1), is related 33 
to the area of suitable spawning habitat, At, and the number of spawning females, Ft 34 
 35 

𝐻𝐻𝑡𝑡 = 𝐴𝐴𝑡𝑡
𝐹𝐹𝑡𝑡

 .      (13) 36 

 37 
Spawning habitat was related to the product of egg and age-0 fish in-stream survival, 𝑅𝑅𝑡𝑡, using a 38 
saturating function (i.e., Holling type-II functional response) by  39 
 40 

𝑅𝑅𝑡𝑡 = 𝑎𝑎𝐻𝐻𝑡𝑡
𝑜𝑜+𝐻𝐻𝑡𝑡

.      (14) 41 
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 1 
The parameters a and b determine how survival of eggs and age-0 fish are related to spawning habitat 2 
conditions. Maximum survival is a, and b represents the value of suitable spawning habitat when 3 
survival is 50% of a (Hilborn and Mangel 1997).  4 
 5 
The spawning habitat model for grayling population dynamics and observation error, linking recruitment 6 
to spawning habitat conditions, is:  7 
 8 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡𝑆𝑆𝑡𝑡 + 𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2𝑅𝑅𝑡𝑡−2𝛿𝛿𝑡𝑡−2𝜀𝜀𝑡𝑡−1𝜃𝜃𝑡𝑡    (15) 9 
 10 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = 𝑁𝑁𝑡𝑡𝑉𝑉𝑡𝑡.      (16) 11 
  12 
Published estimates of 𝛿𝛿, 𝜀𝜀, and 𝜃𝜃 are used (table 1) and assumed constant among years. Adult grayling 13 
survival and total abundance year t, number of females year 𝑡𝑡 − 2, and length-specific fecundity 𝑡𝑡 − 2 14 
are obtained from sampling. There is only a single component to the likelihood for this model, adult 15 
grayling annual abundance estimates.  16 
 17 
Age-0 winter (𝛿𝛿) and age-1 annual (𝜀𝜀) fish survival were taken from published estimates for similar-aged 18 
salmonids (table 1). The product of survival estimates resulted in a value of 0.082, i.e., ≈8% of age-0 fish 19 
that reach Upper Lake are predicted to survive through their second winter.   20 
 21 
We used simulated data to explore the spawning habitat model similar to the winter habitat model. The 22 
area of available spawning habitat (ha) each year was randomly generated using a normal distribution 23 
with mean = 12 and standard deviation = 3 (N(12,3)).  Survival of eggs and age-0 fish in-stream, 𝑅𝑅𝑡𝑡, and 24 
abundance of spawning grayling were subsequently calculated using the spawning habitat model and 25 
fixed demographic rates 𝛼𝛼 = 8628 eggs female-1,  𝛿𝛿 = 0.25, 𝜀𝜀 = 0.44, and 𝜃𝜃 = 0.74 (see table 1 for 26 
explanation of each parameter). Observation error for predicted grayling abundances was included, 27 
assuming σv = 0.01. Maximum survival of eggs and age-0 fish in-stream, a, was 0.10 for simulations.  Two 28 
values for b, the relative importance suitable spawning habitat, were used in simulations (n = 1000) to 29 
compare scenarios where spawning habitat minimally influences 𝑅𝑅𝑡𝑡 (b = 0.10; fig. 10), or was a primary 30 
driver (b = 15; fig. 11).   31 
 32 
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 1 
Figure 10. Simulation results (n = 1000) for spawning habitat model (see text) with an initial starting 2 
population of 400 grayling projected for 15 years. Maximum survival of grayling eggs and age-0 fish in-3 
stream, a, is 0.10, and b, the value of suitable spawning habitat to an individual when survival is 50% of 4 
a, is 0.1. Dotted lines represent the 90% confidence interval for the simulations.   5 
 6 
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 1 
Figure 11. Simulation results (n = 1000) for spawning habitat model (see text) with an initial starting 2 
population of 400 grayling projected for 15 years. Maximum survival of grayling eggs and age-0 fish in-3 
stream, a, is 0.10, and b, the value of suitable spawning habitat to an individual when survival is 50% of 4 
a, is 15. Dotted lines represent the 90% confidence interval for the simulations.   5 
 6 
Predation Model—Non-native Yellowstone cutthroat trout (trout) were hypothesized to reduce survival 7 
of a grayling cohort prior to age-2, i.e., reduced age-0 through age-1 survival, via predation. To use the 8 
same model structure as the other hypotheses outlined above we considered grayling mortality (i.e., 1 - 9 
survival) instead of survival. This allows grayling mortality to increase rapidly with increasing trout 10 
abundance up to a threshold at which mortality approaches an asymptote. Mortality of cohort i from 11 
hatching to age-1, 𝑍𝑍𝑠𝑠  (1 − 𝛾𝛾𝑡𝑡−2𝛿𝛿𝑡𝑡−2𝜀𝜀𝑡𝑡−1), was asymptotically related to the mean abundance of adult 12 
trout during the cohort’s first two years. For example, mortality up to age-2 of a grayling cohort that 13 
hatched year t would be related to the mean abundance of adult trout in years 𝑡𝑡 + 1 and 𝑡𝑡 + 2, 𝐶𝐶𝑡𝑡 as 14 
 15 

𝑍𝑍𝑡𝑡 = 𝑎𝑎𝐶𝐶𝑡𝑡
𝑜𝑜+𝐶𝐶𝑡𝑡

.      (17) 16 

 17 
This results in a balance equation, relating grayling mortality to trout abundance, with the following 18 
form:  19 
  20 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡𝑆𝑆𝑡𝑡 + 𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2𝛽𝛽𝑡𝑡−2𝑍𝑍𝑠𝑠𝜃𝜃𝑡𝑡.    (18) 21 
 22 
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Adult trout abundance will be annually estimated during spawning in Red Rock Creek by adding the 1 
number of fish 1) harvested by anglers, 2) removed at the fish weir, and 3) remaining in the system.  2 
Adult trout will be experimentally removed from Red Rock Creek from 2013-2017 by angler harvest and 3 
culling fish at the weir to generate a range of abundances.  Number of fish harvested by anglers will be 4 
estimated from catch cards corrected for nonreporting (Appendix III).  Most trout encountered at the 5 
weir will be enumerated, euthanized, and transported to area food pantries. The number of trout in the 6 
spawning run not removed at the weir or by angling will be estimated annually. Approximately 100 trout 7 
captured at the weir will be marked with a uniquely numbered tag (i.e., t-bar anchor Floy tag) and 8 
released upstream of the weir. The number of trout, marked and unmarked, encountered during 9 
electrofishing will be recorded and used to estimate detection probability (i.e., capture efficiency). The 10 
number of trout encountered during electrofishing will then be corrected for imperfect detection to 11 
estimate the number of trout not removed from the system. This number will be added to the number 12 
of trout removed at the weir and by angler harvest to estimate the total number of trout in a spawning 13 
run.    14 
 15 
The aforementioned enumeration of 𝐶𝐶𝑡𝑡 likely provides a minimum estimate of the number of adult trout 16 
a given grayling cohort hatched year t was subjected to in years 𝑡𝑡 + 1 and𝑡𝑡 + 2.  It is possible that some 17 
adult trout present in the Upper Lake system do not ascend Red Rock Creek for spawning or complete 18 
spawning and return to Upper Lake prior to attempts to quantify their abundance.  It is likely that some 19 
adult trout that were present during times when a given cohort of grayling was subject to predation die 20 
prior to the spawning period.  However, 𝐶𝐶𝑡𝑡 is likely proportional to the number of adult trout present 21 
each year. 22 

The predation model does not differentiate between competition and predation, but will quantify the 23 
response of grayling to trout population reduction. Evidence for niche overlap between grayling and 24 
trout, where the potential for competition exists, occurs when trout are <450 mm in total length 25 
(USFWS upubl. data). The management action being  undertaken, Yellowstone cutthroat trout removal 26 
during spawning, is only removing larger (>450 cm) fish, which not only precludes a direct test of 27 
competition but also does not allow estimation of trout of the size class that potentially compete with 28 
grayling. Lastly, evidence for bottom-up regulation, e.g., low condition factor for either species observed 29 
during spawning, is lacking. 30 

Spring Hydrology Models—Ambient conditions during egg deposition and incubation, and fry emergence 31 
and development, may be a primary driver of grayling year class strength.   Influential conditions are 32 
likely a combination of density independent variables related to stream temperature and discharge.  33 
Year class strength in many fishes is negatively correlated with high flows or flooding and positively 34 
correlated with warm temperatures during critical periods of fry development (cite).  Thus, years with 35 
low and stable flows and warm temperatures would be expected to produce strong cohorts and years 36 
with high or flashy flows and cold temperatures would be expected to produce weak cohorts.  We 37 
defined the critical period, during which variability of flow and temperature will likely have the largest 38 
influence on cohort strength, to range from spawning (15 May) through early fry development (31 July).  39 
Three hypothesized hydrological drivers of cohort strength were identified – mean daily discharge, 40 
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cumulative discharge days above bankfull, and cumulative mean daily stream temperature – resulting in 1 
three spring hydrology models.  Mean daily discharge (mdd) and cumulative discharge days above 2 
bankfull were estimated using data from the U.S. Geological Survey gaging station on Red Rock Creek 3 
above Elk Lake Road (station 06006000). Temperature data were collected by USFWS and MFWP 4 
personnel using dataloggers deployed in Red Rock Creek.  5 

Bankfull discharge for Red Rock Creek was estimated using data from the USGS gaging station located on 6 
Red Rock Creek upstream of Elk Lake Road.  Recurrence interval was estimated as the inverse 7 

exceedance probability (𝑟𝑟𝑟𝑟𝑙𝑙𝑟𝑟 𝑙𝑙 + 1� ) using ranked annual peak flow data (1998–2013). Bankfull 8 
discharge was estimated as 141 cfs using a return interval of 1.5 years (Dunne and Leopold 1978), which 9 
is most representative of high elevation snowmelt dominated systems (Lawlor 2004). Annual discharge 10 
days above bankfull were calculated by summing the daily discharge days above the threshold during 11 
the critical period and are intended to characterize abnormally high peaks in flows throughout each 12 
year.   13 

Survival of grayling eggs and age-0 fish within the natal stream were hypothesized to reach a maximum 14 
at intermediate values of mean daily discharge, with low survival during extreme low or high water 15 
years. The Ricker function (Ricker 1954, Bolker 2008) was used to relate survival to mean daily 16 
discharge, where 17 
 18 

𝑅𝑅 = 𝑟𝑟 ∙ (𝑚𝑚𝑚𝑚𝑚𝑚 − 20) ∙ 𝑒𝑒−𝑜𝑜∙(𝑚𝑚𝑚𝑚𝑚𝑚−20).     (19) 19 
 20 
The location parameter was set at a value 62.5% of the minimum mean daily discharge observed 1994–21 
2013 (32 cfs), which results in R = 0 at 20 cfs. The spring hydrology model for grayling population 22 
dynamics and observation error, linking recruitment to mean daily discharge, takes the same form as the 23 
spawning habitat model (eqns. 15 and 16)  24 
 25 

𝑁𝑁𝑡𝑡+1 = 𝑁𝑁𝑡𝑡𝑆𝑆𝑡𝑡 + 𝐹𝐹𝑡𝑡−2𝛼𝛼𝑡𝑡−2𝑅𝑅𝑡𝑡−2𝛿𝛿𝑡𝑡−2𝜀𝜀𝑡𝑡−1𝜃𝜃𝑡𝑡    (15) 26 
 27 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = 𝑁𝑁𝑡𝑡𝑉𝑉𝑡𝑡.      (16) 28 

Using data from 1994–2013, excluding 1997 (fig. 12), we fit the above model to obtain estimates of a, b, 29 
and R (fig. 13). Estimates were 0.0035 and 0.0807 for a and b, respectively. Maximum survival of grayling 30 
eggs and fry was 0.0156, attained at a mean daily discharge of 32 cfs.  31 
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 1 

Figure 12. Annual mean daily discharge in cubic feet second-1 (cfs) for Red Rock Creek, 1994–2014, as 2 
measured at the US Geological Survey gaging station 06006000 upstream of Elk Lake Road.  3 
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 1 

Figure 13. Predicted relationship between egg and age-0 fry survival post-emergence until reaching 2 
Upper Red Rock Lake (R) and Red Rock Creek mean daily discharge (cfs). 3 

The second spring hydrology model tests the hypothesis that grayling egg and age-0 in-stream survival 4 
would be most influenced by extreme runoff events. A negative exponential relationship between R and 5 
discharge days above bankfull discharge was predicted based on this hypothesis, where 6 

𝑅𝑅 = 𝑟𝑟𝑒𝑒−𝑜𝑜∙(𝑚𝑚𝑜𝑜𝑟𝑟).      (20) 7 

We similarly fit the spring hydrology model above to existing data using this hypothesized functional for8 
m of the relationship between dbf and R. Most years with dbf values above zero occurred during 1995–19 
999, which coincided with only a single year with an estimate of grayling abundance (fig. 14). This led to 10 
a predicted relationship between dbf and R with a steep slope, i.e., R quickly declined to near zero at dbf 11 
values greater than zero. Estimated values of a and b were 0.0124 and 1.627, respectively. Maximum sur12 
vival was estimated as 0.0124 at 0 dbf, declining to a survival rate of <10 individuals per one million eggs 13 
surviving (R = 7.75×10-6) at 8 dbf (fig. 15).   14 
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 1 

Figure 14. Cumulative discharge days above bankfull for Red Rock Creek, 1994–2014. Bankfull discharge 2 
was estimated as 141 cfs (see text above).  3 
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 1 

Figure 15. Predicted relationship between egg and age-0 fry survival post-emergence until reaching 2 
Upper Red Rock Lake (R) and Red Rock Creek discharge days above bankfull (dbf). 3 

The final spring hydrology model tests the hypothesis that grayling egg and age-0 in-stream survival is 4 
most influenced by cumulative degree days. The relationship between survival and cumulative degree 5 
days was hypothesized to be linear across the range of values expected to be experienced , where 6 

𝑅𝑅 = 𝑟𝑟 ∙ 𝑟𝑟𝑚𝑚𝑚𝑚 + 𝑏𝑏.      (21) 7 

Stream temperature data are collected using dataloggers deployed by agency personnel. The time series 8 
available for fitting the cdd model was limited to seven years, most of which did not coincide with 9 
available estimates of grayling abundance (fig. 16). This precluded fitting this model to existing data at 10 
this time. Additional legacy temperature data may be available and if located may allow model fitting 11 
with the existing time series of grayling abundances.  12 
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 1 

Figure 16. Cumulative degree days for Red Rock Creek, 1994–2014.  2 

To most parsimoniously assess the effects of these factors on cohort strength we will determine 1) 3 
whether they are correlated and fewer variables can be used and 2) whether a single representative 4 
variable can be generated using principle components analysis.  5 

Model Comparison 6 
 7 
Learning in adaptive management is the reduction of structural uncertainty, i.e., identifying the most 8 
likely hypothesis regarding how a system responds to management actions. This is accomplished 9 
through discrimination of competing models that represent different hypotheses of system dynamics. 10 
To discriminate amongst models, model-based predictions are compared to the observed response, with 11 
the model that makes the most accurate prediction receiving more ‘weight’ than the others. For 12 
example, each of the models described above will be used to annually predict Arctic grayling abundance 13 
during spawning. This prediction will be compared to the number of spawning grayling estimated from 14 
monitoring data. This process is repeatedly annually; ideally a single model will consistently predict 15 
better than the others, resulting in incrementally increasing model weight (i.e., increasing confidence 16 
that the model is the best descriptor of system dynamics). If a single model does not separate from the 17 
other competing models the hypotheses will need to be revisited and new hypotheses and/or models 18 
created.  19 



 

35 
 

 1 
Model weights will be calculated annually using Baye’s formula, which allows adding new information 2 
(i.e., an updated comparison of predicted and observed grayling abundances) to existing information 3 
(i.e., existing model weights based on prior comparisons of predicted and observed grayling 4 
abundances). The model weight of model 𝑖𝑖 in year 𝑡𝑡 + 1 given the observed data (i.e., response), 𝑒𝑒𝑠𝑠,𝑡𝑡+1, 5 
is calculated as the prior model weight (𝑒𝑒𝑡𝑡(𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒𝑙𝑙𝑠𝑠)) multiplied by the probability of the observed data 6 
in 𝑡𝑡 + 1 given model 𝑖𝑖 (𝑃𝑃(𝑟𝑟𝑒𝑒𝑟𝑟𝑒𝑒𝑚𝑚𝑙𝑙𝑟𝑟𝑒𝑒𝑡𝑡+1|𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒𝑙𝑙𝑠𝑠)), divided by the total probability of all the models given 7 
the observed data (∑ 𝑒𝑒𝑡𝑡�𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒𝑙𝑙𝑗𝑗�𝑃𝑃(𝑟𝑟𝑒𝑒𝑟𝑟𝑒𝑒𝑚𝑚𝑙𝑙𝑟𝑟𝑒𝑒𝑡𝑡+1|𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒𝑙𝑙𝑗𝑗)𝑙𝑙

𝑗𝑗=1 ),  8 
 9 

𝑒𝑒𝑠𝑠,𝑡𝑡+1 = (𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒𝑙𝑙𝑠𝑠|𝑟𝑟𝑒𝑒𝑟𝑟𝑒𝑒𝑚𝑚𝑙𝑙𝑟𝑟𝑒𝑒𝑡𝑡+1) = 𝑝𝑝𝑡𝑡(𝑚𝑚𝑜𝑜𝑚𝑚𝑠𝑠𝑙𝑙𝑖𝑖)𝑃𝑃(𝑟𝑟𝑠𝑠𝑜𝑜𝑝𝑝𝑜𝑜𝑙𝑙𝑜𝑜𝑠𝑠𝑡𝑡+1|𝑚𝑚𝑜𝑜𝑚𝑚𝑠𝑠𝑙𝑙𝑖𝑖)
∑ 𝑝𝑝𝑡𝑡�𝑚𝑚𝑜𝑜𝑚𝑚𝑠𝑠𝑙𝑙𝑗𝑗�𝑃𝑃(𝑟𝑟𝑠𝑠𝑜𝑜𝑝𝑝𝑜𝑜𝑙𝑙𝑜𝑜𝑠𝑠𝑡𝑡+1|𝑚𝑚𝑜𝑜𝑚𝑚𝑠𝑠𝑙𝑙𝑗𝑗)𝑛𝑛
𝑗𝑗=1

    (22) 10 

 11 
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 7 
APPENDIX I 8 
 9 

DATA STRUCTURE 10 
Fish Population Data—Data beginning with 1962 fish weir counts are imported as dataframe 11 
‘fish.all.years’. The early data are only used for graphically displaying counts through time. Data are 12 
subset based on year starting with 1994 as dataframe ‘grayling. These are the data used in fitting models 13 
for the AMP using the following variables: 14 
Grayling abundance (grayling$grayling). Grayling data after 1993 are corrected for detection probability. 15 
Estimates for 2005, 2007, 2009 were calculated as the number of grayling captured during electrofishing 16 
divided by the mean efficiency rate (0.075) 17 
Cutthroat trout abundance (grayling$cutt). Cutthroat data are uncorrected fish weir counts. 18 
Grayling apparent survival (φ, grayling$phi). From Terrill's thesis; constant phi during 2 periods (1993-19 
1996 = 0.41, 2011-2013 = 0.63). Survival interval is from trap session current year to trap session 20 
subsequent year (i.e., survival for May 2010 to May 2011 is in the 2010 record). 21 
Age-3 grayling (grayling$p3YO). Percent of Arctic grayling captured electrofishing that are age-3 fish (i.e., 22 
new recruits). Age-3 fish were those between 12.9" (329 mm) and 14.9" (379 mm) based on Mogen 23 
(1996). 24 
Mean grayling female length (grayling$mn.fl). Mean annual female length (cm) based on individuals 25 
captured on the MFWP's Red Rock Creek electrofishing trend section. 26 
Cutthroat trout removed (grayling$cutt.rm). Estimate of cutthroat trout removed via the fish weir and 27 
angling. 28 
 29 
Variables calculated and appended to the grayling dataframe include:  30 
grayling$time. Time variable (in years) with the first year of each dataframe 1. 31 
Grayling recruits (grayling$est3YO). Estimated number of recruits for a given year calculated by 32 
multiplying proportion age-3 grayling observed during electrofishing on the Red Rock Creek trend 33 
section by estimated abundance corrected for detection probability. 34 
Grayling females t -3 (grayling$ft3). Estimated number of females three years prior for a given year 35 
calculated as half of the estimated abundance corrected for detection probability. 36 
Mean grayling female length t -3 (grayling$mn.flt3). Mean female length three years prior for a given 37 
year. 38 
 39 
Abiotic and Habitat Data— 40 
Spawning habitat data, Ats and Aws, 41 
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Mean daily discharge (sp.hyd$mdd) and cumulative discharge days above bankful 1 
(sp.hyd$dbf). Discharge data for Red Rock Creek is from the USGS gaging station (06006000 Red Rock Cr 2 
ab Lakes nr Lakeview MT) and can be downloaded annually for 15 May – 31 July 3 
from http://nwis.waterdata.usgs.gov/nwis/dv?cb_00060=on&format=html&site_no=06006000&referre4 
d_module=sw&period=&begin_date=2013-05-15&end_date=2013-07-31 . Annual updates need to be 5 
appended to ‘Red_Rock_Cr_discharge_data.csv’ located in the project’s AnnualReport folder. Mean 6 
daily discharge and cumulative discharge days above bankfull are calculated annually for Red Rock 7 
Creek, 15 May – 31 July. 8 
 9 
Cumulative degree days (sp.hyd$cdd). Red Rock Creek temperature data were collected by the USFWS 10 
Management Assistance Office (primarily G. Botlz) via Onset HOBO dataloggers 1998–1999, 2001–2004, 11 
2006, and 2010. These data are currently housed in a database maintained by J. Warren. Dataloggers 12 
will be deployed annually by who (?) at the USGS gaging station, other data locations? Data will   13 
 14 
Winter habitat data – how, when, where, and who? 15 
 16 
 17 
APPENDIX II 18 
 19 

SPAWNING HABITAT SAMPLING REACHES 20 
 21 

Pebble count sample reaches and number of sites within each reach used to quantify suitability and area 22 
of spawning habitat. 23 

Stream Reach # sites Total riffles Comments 

Red Rock Cr. Hellroaring Cr. 1 4 TNC Section 

Red Rock Cr. Huntsman 2 8 1 upper and 1 lower site 

Red Rock Cr. U.S. Corral Cr. 2 8 State land above Corral Cr; 1 upper 
and 1 lower site  

Red Rock Cr. D.S. Corral Cr. 2 8 State land below Corral Cr; 1 upper 
and 1 lower site 

Red Rock Cr. Antelope Beaver 
Dams 

2 8 1 site starting below beaver dams 
and 1 site above or in between 
dams in backwater 

Red Rock Cr. U.S. Elk Lake Rd. 2 8 Refuge land above Elk Lake Rd.; 1 
upper and 1 lower site 

Red Rock Cr. D.S. Elk Lake Rd. & 2 8 Refuge land below Elk Lake Rd.; 1 

http://nwis.waterdata.usgs.gov/nwis/dv?cb_00060=on&format=html&site_no=06006000&referred_module=sw&period=&begin_date=2013-05-15&end_date=2013-07-31
http://nwis.waterdata.usgs.gov/nwis/dv?cb_00060=on&format=html&site_no=06006000&referred_module=sw&period=&begin_date=2013-05-15&end_date=2013-07-31
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U.S. Battle Cr. upper and 1 lower site 

Red Rock Cr. D.S. Battle Cr. 1 4 Refuge land below Elk Lake Rd.; 1 
upper and 1 lower site 

Elk Springs Cr. Picnic Cr. 1 4 Picnic Cr. Between Widgeon and 
Culver ponds 

Elk Springs Cr. U.S. McDonald 1 4 Upstream of McDonald Pond  

Elk Springs Cr. McDonald 1 4 In bed of McDonald Pond 

Elk Springs Cr. D.S. McDonald 1 4 Between McDonald Pond and Elk 
Lake Rd. 

Elk Springs Cr. Below Road and 
beaver pond 

1 4 Below Elk Lake Rd. 

O’dell Cr. Upper 1 4 Above South Valley Rd. 

O’dell Cr. Middle 1 4 Between S. Valley and “Sparrow 
Slough” roads (sec 24) 

O’dell Cr. Lower 1 4 Below “Sparrow Sl. Rd” (Sec 14)  

 1 
 2 
APPENDIX III. 3 
 4 
Annual estimates of angler harvest of hybrid Yellowstone cutthroat trout (YCT) in Red Rock Creek are 5 
required by models developed in the Centennial Valley Arctic Grayling Adaptive Management Plan.  The 6 
goals of this survey were to provide annual estimates of: 7 

1. The number of YCT harvested by anglers 8 

2. Angler catch per effort of YCT 9 

3. Distribution of angler effort up and down stream of the Elk Lake Road 10 

A complemented survey over the duration of the spring angling season using 1) catch cards and 2) an 11 
access point survey was used to minimize bias and maximize accuracy of the aforementioned estimates.  12 
This survey was prepared using information referenced from Angler Survey Methods (Pollock et al. 13 
1994) and Recreational Angler Survey Methods (Jones and Pollock 2012) in Fisheries Techniques (Zale et 14 
al. 2012).   15 

Catch Cards: Catch cards are generally considered to be an off-site sampling method because they 16 
contain angler reported data and survey agents do not have to be present at a fishery to distribute or 17 
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recover them.  The advantages of these types of surveys are that they are inexpensive, simple to 1 
administer relative to all other methods, and continuously sample the fishery (i.e., catch cards are 2 
available to anglers at all hours of all days of the fishing season).  The disadvantages of these types of 3 
surveys are that there are typically large biases associated with nonreporting, untruthful reports of 4 
catch, misunderstanding of questions, and misrepresentation of the angling population because of 5 
different likelihoods of responding contingent on the relative avidity of anglers. 6 

Catch cards were used as part of this survey because of the simplicity of the fishery (one stream with a 7 
single primary access point where angling occurs over a short duration) and the information we require 8 
(number of YCT harvested).  We anticipate that the primary source of bias will be nonreporting.  9 
Nonreporting rate will be independently and directly estimated by an access point survey as described 10 
below and will allow for correction of catch and harvest estimates reported on catch cards.  In years 11 
when nonreporting rate was not adequately estimated, reported catch and harvest rates will be 12 
corrected using averaged nonreporting rate estimates from other years.   13 

One of the primary sources of bias in all types of angler surveys is related to poor question structure and 14 
diction.  This is especially true of open-ended questions, which we were included on our catch cards. The 15 
questions on the catch cards were simple, direct, and only pertained to information we required.    Our 16 
catch cards contained the following questions: 17 

1. Date: ______ (month) / _______ (day) / 2014 18 

2. Total number of cutthroat trout caught:_____________ 19 

3. Number of cutthroat trout harvested:_____________ 20 

4. Number of hours you were angling: ______________ 21 

5. Were you primarily fishing (circle one) DOWNSTREAM or UPSTREAM of the Elk Lake Road 22 
Bridge? 23 

The catch card portion of the survey occurred as follows: 24 

• Catch cards were made available for the duration of the angling season at the Elk Lake Road 25 
bridge over Red Rock Creek and likely secondary access sites (i.e., the old bridge site on the road 26 
to Culver Pond). 27 

• Pencils or pens were provided for anglers to complete catch cards. 28 

• Clearly visible signage was strategically placed at the selected access site(s) that stated: “Every 29 
angler must complete a survey card immediately following fishing each day.”  30 

• An “iron warden” or some other type of deposit box was provided at each selected access site 31 
for anglers to submit completed surveys. 32 

• Catch cards were retrieved daily and put in an envelope or file with the date written on it. 33 
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• Access sites were checked daily to ensure that signage was present and an adequate number of 1 
catch cards and pencils were available. 2 

Access Point Survey:  Access point surveys and other types of on-site methods have more accuracy and 3 
less bias than other approaches because harvest is directly observed by trained clerks.  The primary 4 
disadvantage of these types of surveys is the expense associated with conducting them.  Because of the 5 
narrow temporal and spatial scope of the Red Rock Creek cutthroat trout fishery a single access point 6 
can be surveyed without introducing meaningful bias.   7 

The access point survey was conducted to estimate under or nonreporting rates of catch cards by 8 
providing an independent estimate of angler effort, total catch, and number of YCT harvested by sub-9 
sampling during the angling season.  The sampling design was structured to survey the highest 10 
proportion of total angling effort possible while taking into account likely variation among types of days.  11 
A stratified random sampling design was used to select days to conduct the access point survey.  The 12 
strata were weekdays and weekends.  At minimum, one weekday and one weekend day was randomly 13 
selected each week of the angling season for the access point survey.  If additional sampling was 14 
possible it occurred in a manner that coincided with the highest amount of angler effort (i.e., selection 15 
of a weekend day rather than a weekday).  Similarly, additional randomly selected days or effort was 16 
added to coincide with observed increases in angling effort during the season.     17 

The access point survey occurred at the junction of the South Valley and Elk Lake roads and away from 18 
the primary parking and catch card distribution area.  Because nonreporting rate of catch cards was 19 
estimated as part of the access point survey the access point survey was physically and psychologically 20 
separated from the catch card survey; anglers were not lead to believe that the access point survey in 21 
any way replaced their obligation to complete catch cards.  A creel clerk was stationed at this location 22 
for the entire angling day during each day that was selected for sampling.  Because it was unlikely that 23 
any anglers completed angling early in the morning surveys began around 9 am but continued until 24 
sunset.  The creel clerk placed signs visible by vehicles approaching this intersection from all directions 25 
that indicated “All anglers must stop.”  The creel clerk recorded the same information as that requested 26 
by the catch cards for each angler: 27 

1. Date: ______ (month) / _______ (day) / 2014 28 

2. Total number of cutthroat trout caught:_____________ 29 

3. Number of cutthroat trout harvested:_____________ 30 

4. Number of hours you were angling: ______________ 31 

5. Were you primarily fishing (circle one) DOWNSTREAM or UPSTREAM of the Elk Lake Road 32 
Bridge? 33 

Duration of surveys:  The entire angling season was surveyed as described above during most years 34 
(access surveys were not conducted during some years).  The start of the angling season varied among 35 
years based on snow and road conditions and usually began sometime after April 1st.  The end of the 36 
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angling season coincided with the FWP closure beginning on May 15th.  As such, the maximum duration 1 
of the complemented survey was about 6 weeks (April 1 to May 15) and included a minimum of 13 days 2 
(7 week days and 6 weekend days) of access point surveys each year.  The catch cards were deployed 3 
every day throughout the angling season. 4 

Analysis of data:  Total effort, catch, and harvest of YCT will be calculated from catch cards by adding 5 
those values submitted for all catch cards over the entire angling season (equations 19.4 and 19.5 in 6 
Jones and Pollock 2012) and dividing by their respective reporting rates (1-nonreporting rate).  Daily 7 
reporting rate of total effort, catch, and harvest was determined by dividing the effort, catch, and 8 
harvest reported on catch cards by that observed and reported during the access point surveys on days 9 
where both types of surveys occur.  Mean reporting rates were determined by averaging all daily rates.  10 
Data were analyzed to determine if there are statistically significant differences in reporting rates among 11 
strata (weekdays versus weekends) and the results were applied accordingly.  Angler harvest of YCT in 12 
2013 and 2014 were adjusted by using the nonreporting rates calculated in subsequent years. 13 

Total effort, catch, and harvest of YCT were independently estimated using the access point survey data 14 
and applying equations 19.6 and 19.7 in Jones and Pollock (2012).   15 

The final annual estimate of effort, catch, and harvest of YCT were determined by averaging the 16 
estimates of these parameters provided by each of the survey types.  Mean annual catch per effort was 17 
determined by dividing each angler’s catch by their effort and averaging those over the angling season 18 
for each survey type.  Data pertaining to fishing location (above or below Elk Lake Road) was analyzed to 19 
determine whether it is meaningful to spatially segregate description of catch per effort.  20 

1) Removal of non-native fish at the Red Rock Creek fish trap 21 
i) Number and removals 22 
ii) Estimate of the number of cutthroats that made it past the weir – Due to violations of 23 

assumptions with the approach below, we’ll instead use the 1) number of cutthroats 24 
captured in the downstream trap up to the point when electrofishing begins and 2) the 25 
number of cutthroats enumerated during electrofishing to estimate the number of 26 
cutthroats that spawned above the trap.  27 
(1) Estimating the number of cutthroats that made it past the trap will allow us to estimate 28 

1) the total number of cutthroats in the spawning population, 2) proportion removed 29 
(i.e. capture efficiency, 𝐸𝐸 = 𝑟𝑟/𝑁𝑁, where c is the number of captured fish and N is the 30 
total spawning population size), 3) and the number that spawned upstream of the trap. 31 
We can most easily estimate this using a two-sample Lincoln-Peterson estimator, with 32 
the first sample being fish caught, marked, and released upstream of the weir (n1) and 33 
the second sample being fish caught moving downstream (n2). The number of fish 34 
recaptured during the second period is m2. A bias-corrected Lincoln-Peterson estimator 35 
for population size is 36 
 37 

𝑁𝑁� =
(𝑙𝑙1 + 1)(𝑙𝑙2 + 1)

(𝑚𝑚2 + 1)
− 1, 
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 1 
with an approximately unbiased variance estimate  2 
 3 

𝑣𝑣𝑟𝑟𝑟𝑟� =
(𝑙𝑙1 + 1)(𝑙𝑙2 + 1)(𝑙𝑙1 − 𝑚𝑚2)(𝑙𝑙2 − 𝑚𝑚2)

(𝑚𝑚2 + 1)2(𝑚𝑚2 + 2)
 

 4 
from Seber (1970).  5 
 6 



 

U.S. Fish and Wildlife Service 
National Elk Refuge 

 
For immediate release 
September xx, 2016 16-18 

PO Box 510 
Jackson, Wyoming 83001 

 
Lori Iverson 
(307) 201–5433 

 
 

 
 

bison and elk management step down plan to be released 

 
The National Elk Refuge has announced the scheduled release of a Draft Bison and 
Elk Management Step Down Plan. This Draft Step Down Plan includes detailed 
strategies for meeting goals and objectives identified in the Bison and Elk 
Management Plan, which is the selected course of action for managing bison and elk on 
the National Elk Refuge and in Grand Teton National Park and John D. Rockefeller, Jr., 
Memorial Parkway for a 15-year period, beginning in 2007. 

 
In preparing the Bison and Elk Management Plan, the U.S. Fish and Wildlife Service 
and National Park Service worked closely with several cooperating agencies, which 
provided significant contributions in the plan’s development. Extensive opportunities 
were also provided to local governing bodies and agencies, tribal governments 
and organizations, nongovernmental organizations, and private citizens to provide 
input into the management planning process. The planning process for the Bison and 
Elk Management Plan and Environmental Impact Statement (EIS) was finalized with 
the April 2007 signing of the Record of Decision and completion of the Final Plan. 

 
The National Elk Refuge, in cooperation with other land management agencies, has 
now completed for review a Draft Bison and Elk Management Step Down Plan that 
provides detailed implementation actions designed to reduce the elk and bison 
reliance on supplemental feeding. The plan does not require National Environmental 
Policy Act (NEPA) review. However, the 
U.S. Fish and Wildlife Service is looking for feedback on this draft plan that supports the 
goals and objectives of the Bison and Elk Management Plan and EIS. 

 
Wildlife managers are seeing an ever-growing percentage of the Jackson Elk Herd, some 
years up to 80%,  coming to the National Elk Refuge during the winter months. This high 
e concentration of animals continues to increases, elevating the risk of disease 
transmission within the herd and the potential for a major disease outbreak. In order 
to address these concerns, the Draft Step Down Plan’s focus is to gradually, over a 
number of years, redistribute some of the elk herd to other native winter range areas, 
thus dispersing more of the wintering elk from one intensely-concentrated area. One of 
the key strategies for herd dispersal is to delay initiation of the supplemental feeding 
program and gradually shorten the feed season, which averages approximately 70 days 
per winter. 

 
“We’re not looking at drastic changes,” explained Refuge Manager Steve Kallin. “By 
making gradual modifications, we’ll learn and document how elk and bison react to a 
modest delay in the supplemental feed season and contiune to adjust the initiation of the 
feeding season.” Wildlife managers will continue to measure forage availability and 
nutrition, monitor herd health, implement improved herd health testing techniques, 
and monitor elk mortality. 

 
Since adopting the Bison and Elk Management Plan in 2007, the average winter 
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survival rate on the Refuge is 98.8%. This is an extremely high survival rate compared 
to other elk populations throughout North America, most of which thrive without 
supplemental feeding. Winter calf survival is often used to evaluate the effects of winter severity on elk 
survival, which on the National Elk Refuge, has averaged 96.3%  since impliementation of the Bison and Elk 
Management Plan.  Comparatively, the natural survival rate for calves in Yellowstone 
National Park’s unfed elk population has averaged 72%. Despite intense monitoring of 
herd health last winter, the Refuge was accused of starving the elk herd, though 
allegations were never supported by documentation or scientific evidence. “Starvation 
is not, and has not been, 
a management strategy for the Refuge; nor will it be a future management goal,” 
Kallin said. 

 
The Draft Bison and Elk Management Step Down Plan can be found on the 
Refuge’s web site at xxxxxxxxxxxxxxxxx. Additionally, copies will be available at 
the National Elk Refuge Administrative Offices ??? at 675 E. Broadway in Jackson, 
Wyoming. etc. 

 
– FWS – 
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2012 Hunt Program Comments and Suggestions 
 

 
Does the elk permit system generate enough hunters in the field? 

- Change alternate permit draw process to a lottery. Relieve pressure on local 
offices for computer access. 

- Delete JHGYVC from state regs for computer access. 
- FCFS issues 
- Consider a daily alternate permit issued locally. 
 

Redo Disabled Permit, will we accept Companion Permits in 2012? 
 
Require bear pepper spray in 2012? 

 
Is the Hunter Mentor program is valid on the refuge? If so, add to refuge regs. 
 
Allow elk hunters to access at Hwy 89. Other access issues? 
 
Allow archery hunting along town and highway fence line. Create access at hatchery? 

- open more of HA 80 
- change FS winter closure date to mid-December 

 
Require shotguns to have rifled barrels. 
 
 
 
Bison: 
 

- How do we achieve harvest objectives throughout a 4 1/2 month season? 
 

o Maintain early season waterholes at Pederson. 
o Only haze bison to Pederson in early August. 
o Irrigate for late season (Sept) green up in hunt area. 
o Continue to use closed periods to attract bison onto refuge. 
o Add more hunter access along GV River in GTNP. 
o Solicit GTNP for a bison retrieval access at the Hunter Barn Road. 
o What will we tolerate when hunters haze animals out of the south unit? 

Restrict stock use in south unit to retrieval only? 
o Modify state licensing to prevent shortage of hunters. 

 Commit hunters to purchase license. 
 Create FCFS license opportunity to refill roster. 
 

 
 
 



 

- Can the state promote non-lead ammo to bison hunters? 
 
 
1/18/12mm 
 
 
  

 



Jackson Elk ‐ Management  

 Management is driven by an overall population objective of 11,000 elk   

 Management goals to reach this objective include  

 Maintaining 5, 000 elk on the National Elk Refuge 

 Maintain 3,500 elk in the upper reaches of the Gros Ventre drainage 

 Maintain a population of 2,500 elk off of feedgrounds on native winter ranges 

 

 The Jackson Herd Unit can be divided into three geographic regions in terms of management 

direction 

 Northern  Hunt Areas –  70, 71 & 79. Manage to maintain migratory elk  

 Gros Ventre drainge – Hunt Areas 81,82,& 83. Manage to maintain hunting  opportunity on 

National Forest land.   

 Southern Hunt Areas –  75,77,78 & 80. Design hunting seasons to reduce elk populations in 

residential areas and in southern Grand Teton National Park. 

 The Wyoming Game and Fish Department has statutory responsibility for damage caused by 

big and trophy game animals. 

 Wildlife damage management is a major component of the Department’s Wildlife Management 

Program.  

 Considerable efforts are made to prevent damage to private lands including hazing, use of zon 
guns, providing materials for stackyard fences, and increasing hunter harvest. 

  A landowner may submit a claim requesting compensation for damage. Claimants must meet all 
statutory and regulatory requirements in notifying Department personnel and filing the claim. 

  No award shall be allowed to any landowner who has not permitted hunting on his property. 
 Comingling of domestic livestock and elk is not tolerated in Wyoming 
 The WGFD makes every effort to prevent comingling through hunting and hazing.   

 

 

Jackson Elk ‐ Population Demographics 

 Historically, elk migrations from YNP to NER were considered to be among the most 

extensive and spectacular for any terrestrial large mammal. 

 In the 1980s, 40% of elk radio collared on the National Elk Refuge went to Yellowstone 

and the Teton Wilderness.  Today ~10% of elk collared on the NER make this migration.  

 Conversely, ~10% of Refuge elk migrated to Southern Grand Teton and Area 78. Today 

nearly 40% make this migration. 

 Based on annual demographic data it appears that elk in Yellowstone National Park (21 

calves per 100 cows) reproduce at half the rate as elk in subdivisions near Spring Gulch (42 

calves:100 cows) 



 Because of lower reproductive rates, long distance migrations from Yellowstone  could 

be lost and their numbers  on the Refuge could be replaced with populations of elk  

from  residential areas like Spring Gulch 

 

 One difficulty managers have is that each year the proportion of elk on the National Elk 

Refuge from the Snake River Corridor (Spring Gulch and Southern Grand Teton National 

Park) increases.   

 6,300 elk were counted on the National Elk Refuge last winter and the goal is 5,000 elk 

 

Jackson Elk – Hunting Seasons 

 The State of Wyoming sets hunting seasons to provide hunting opportunity and control 

wildlife populations to meet management objectives. 

  Season length and the number of licenses are evaluated annually each spring 
 Private land owners control access to deeded lands   

 Sportsmen gain access by demonstrating ethical and responsible behavior 

 In the Spring Gulch area land ownership patterns and Home Owner Association 

covenants create challenges in managing urban elk populations.  

 Radio collar data indicate hunting in southern Grand Teton National Park (Hunt Area 75) 

and Spring Gulch (Hunt Area 78) is  critical to controlling the elk population and reducing 

the numbers of elk on the National Elk Refuge 

 Hunt Area 78, Spring Gulch and the area west to Teton Pass includes private, State and 

National Forest lands 

o 50 archery‐only licenses were issued in 2013 in an effort to encourage more 

hunting in residential areas.   

o 175 cow or calf licenses and 50 bull licenses have been issued for this area. 

 

 Without management, the elk population will increase and homeowners can expect 

increased damage to landscaping and an increased number of large carnivores being 

attracted to the area.  

 The Wyoming Game and Fish Department encourages participation in hunting to control 

the residential elk population and is willing to meet with landowners and homeowners to 

help implement a safe and ethical hunt.  
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The Jackson Herd Unit can be divided into three geographic regions in terms of 
management direction

• Northern  Hunt Areas – 70, 71 
& 79 Manage to maintain 
migratory elkg y

•GrosVentre drainge – 81,82,& 83 
manage to maintain hunting  
opportunity on National Forest 
land.  

• Southern Hunt Areas – 75,77,78 
& 80 Design hunting seasons to 
reduce residential elk
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Management is driven by an 
overall population  objective and 
management goals

The overall objective ‐ 11,000 elk 

Management goals include 
• GrosVentre – 3,500 elk
• National Elk Refuge – 5, 000 elk
• Other winter ranges – 2,500 elk

To help manage for the  
different geographic regions 
elk are radio collared through 
an interagency effort

ELK MANAGEMENTELK MANAGEMENT

an interagency effort

Wyoming Game and Fish Dept.

National Elk Refuge

Grand Teton National Park

Bridger‐Teton National Forest

Radio collar  data from 75 GPS 
collared elk
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Migrations from Yellowstone National Park and the Teton Wilderness  have declined  Migrations from Yellowstone National Park and the Teton Wilderness  have declined  
Today movements of elk from the Refuge to  Southern Grand Teton and residential areas Today movements of elk from the Refuge to  Southern Grand Teton and residential areas 
north of Spring Gulch have increased. north of Spring Gulch have increased. 

Alkali Creek, Gros Ventre

JACKSONJACKSON ELK ELK 
Changes in Migrations

40% 10%10%

In the 1980s 40% of elk 
radio collared on the 
N ti l Elk R f   t 

10%  36% 36% 

National Elk Refuge went 
to Yellowstone and the 
Teton Wilderness.  Today 
~10% of elk collared on 
the NER make this 
migration.

10%  33
In the 1980s ~10% of Refuge In the 1980s ~10% of Refuge 
elk migrated to Southern elk migrated to Southern 
Grand Teton and Area 78.Grand Teton and Area 78.
Today nearly 40% make this Today nearly 40% make this 
migrationmigration
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Part of the reason for the 
migratory shift is that 
reproduction is higher in the 
south.  

Elk distribution and group size 
observed during 2010 indicating 
that elk in Yellowstone National 
Park (21 calves per 100 cows) 
reproduce at half the rate as elk 
in subdivisions near Spring Gulch 
(42 calves:100 cows)

This same trend has been 
observed in 2012 with  26 
calves 100 cows in Yellowstone calves:100 cows in Yellowstone 
and 60 calves:100 observed near 
Spring Gulch.

Over time , long distance migrations Over time , long distance migrations 
from  Yellowstone  could be lost and from  Yellowstone  could be lost and 
their numbers  on the Refuge could be their numbers  on the Refuge could be 
replaced with  non migratory replaced with  non migratory 
populations  in  residential areaspopulations  in  residential areas

Based on radio collar data, hunting , g
in southern Grand Teton 
National Park, Hunt Area 75 and 
Spring Gulch  Hunt Area 78 is  
critical to regulating the elk 
population  in southern portion 
of the Jackson Herd Unit.    

40 GPS Collars – Elk from Southern and Central Grand Teton National Park
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On private land, license holders are required to have permission from 
the landowner/manager

‐ Hunters are more likely to gain access  by demonstrating  
safe, ethical and responsible behavior

Jackson Elk

HA 78 

Hunt Area 78 plat map and lot size 
indicating the unique challenges that g q g
landownership patterns create in 
managing elk populations where HOA 
covenants limit elk vulnerability. 
‐The Hunt Area includes 15,000 acres 

of National Forest Land

In general,  landowners/managers are 
ti l  i   h  th   ll    t   particular in who they allow access to  

and as a result, a very limited number 
of persons are allowed to hunt 
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Managers are striving to find a balance  to control elk populations that are increasing.  Managers are striving to find a balance  to control elk populations that are increasing.  
Hunter numbers are regulated annually and the types of hunting licenses  available are Hunter numbers are regulated annually and the types of hunting licenses  available are 
evaluated annually.   evaluated annually.   

With out management homeowners can 
expect damage to landscaping and the 
potential for large carnivores to  be 
attracted to the area. attracted to the area. 
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The Wyoming Game and Fish Department encourages landowner participation in the 
Area 78 hunting season to control the residential elk population.  
We are willing to meet with landowners and homeowners to help implement a safe 
and ethical hunt. 







Initial Draws- 9/30/2014 
Permission slips 

available
Number of 

applications
Permission slips 

issued
National Elk Refuge-ELK-A - Elk hunting access from October 11-12, 2014 for YOUTH only. Any elk in North/antlerless in South 90 15 15
National Elk Refuge-ELK-B - Elk hunting access from October 13 - 19, 2014. Any elk in North/antlerless in South. 90 47 47
National Elk Refuge-ELK-C - Elk hunting access from October 20 - 28, 2014. See regulations for restrictions. 90 35 35
National Elk Refuge-ELK-D - Elk hunting access from October 28 - November 4, 2014. See regulations for restrictions. 90 6 6
National Elk Refuge-ELK-E - Elk hunting access from November 4 - 11, 2014. See regulations for restrictions. 90 20 20
National Elk Refuge-ELK-F- Elk hunting access from November 11 - 18, 2014. See regulations for restrictions. 90 45 45
National Elk Refuge-ELK-G - Elk hunting access from November 18 - 25, 2014. See regulations for restrictions. 90 98 90
National Elk Refuge-ELK-H- Elk hunting access from November 25 - December 2, 2014. See regulations for restrictions. 90 135 90
National Elk Refuge-ELK-I - Elk hunting access from December 2 - 9, 2014. See regulations for restrictions. 90 142 90
National Elk Refuge-ELK-J- Elk hunting access from December 9 - 14, 2014. See regulations for restrictions. 90 150 90

Totals 900 693 528

2014-2015 NER Elk  Permission Slip Data



Initial Draw Leftovers- First Come First Serve Basis
Permission slips 

available
Number of 

applications
Permission slips 

issued
National Elk Refuge-ELK-AF- Elk hunting access October 11 - 12, 2014 for YOUTH only. Any elk in North/antlerless in South. 75 7 7
National Elk Refuge-ELK-BF- Elk hunting access from October 13 - 19, 2014. Any elk in North/antlerless in South. 43 42 42
National Elk Refuge-ELK-CF- Elk hunting access from October 20 - 28, 2014. See regulations for restrictions. 55 18 18
National Elk Refuge-ELK-DF- Elk hunting access from October 28 - November 4, 2014. See regulations for restrictions. 84 84 84
National Elk Refuge-ELK-EF- Elk hunting access from November 4 - 11, 2014. See regulations for restrictions. 70 70 70
National Elk Refuge-ELK-FF- Elk hunting access from November 11 - 18, 2014. See regulations for restrictions. 45 44 44
National Elk Refuge-ELK-GF- Elk hunting access from November 18 - 25, 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-HF- Elk hunting access from November 25 - December 2, 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-IF- Elk hunting access from December 2 - 9, 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-JF- Elk hunting access from December 9 - 14, 2014. See regulations for restrictions. 0 0 0

Totals 372 265 265

2014-2015 NER Elk  Permission Slip Data



Alternate Draws
Permission slips 

available
Number of 

applications
Permission 
slips issued

National Elk Refuge-ELK-CI- Elk hunting access from October 20- 24, 2014 .See regulations for restrictions.(Alt) 45 4 4
National Elk Refuge-ELK-CII- Elk hunting access from October 25 - 28, 2014. See regulations for restrictions. (Alt) 45 14 14
National Elk Refuge-ELK-DI- Elk hunting access from October 28 -31, 2014. See regulations for restrictions.(Alt) 45 4 4
National Elk Refuge-ELK-DII- Elk hunting access from November 1 - 4, 2014. See regulations for restrictions. (Alt) 45 25 25
National Elk Refuge-ELK-EI- Elk hunting access from November 4 - 7, 2014. See regulations for restrictions.(Alt) 45 22 22
National Elk Refuge-ELK-EII- Elk hunting access from November 8 - 11, 2014. See regulations for restrictions. (Alt) 45 50 45
National Elk Refuge-ELK-FI- Elk hunting access from November 11 - 14, 2014. See regulations for restrictions. (Alt) 45 41 41
National Elk Refuge-ELK-FII- Elk hunting access from November 15 - 18, 2014. See regulations for restrictions.(Alt) 45 104 45
National Elk Refuge-ELK-GI- Elk hunting access from November 18 - 21, 2014. See regulations for restrictions.(Alt) 45 157 45
National Elk Refuge-ELK-GII- Elk hunting access from November 22 - 25, 2014. See regulations for restrictions. (Alt) 45 175 45
National Elk Refuge-ELK-HI- Elk hunting access from November 25 -28, 2014. See regulations for restrictions.(Alt) 45 195 45
National Elk Refuge-ELK-HII- Elk hunting access from Nov 29 - Dec 2, 2014. See regulations for restrictions. (Alt) 45 170 45
National Elk Refuge-ELK-II- Elk hunting access from December 2 - 5, 2014. See regulations for restrictions.(Alt) 50 130 50
National Elk Refuge-ELK-III- Elk hunting access from December 6 - 9, 2014. See regulations for restrictions. (Alt) 50 184 50
National Elk Refuge-ELK-JI- Elk hunting access from December 9 - 12, 2014.See regulations for restrictions.(Alt) 30 169 30
National Elk Refuge-ELK-JII- Elk hunting access from December 13 - 14, 2014. See regulations for restrictions. (Alt) 30 164 30

Totals 700 1608 540

2014-2015 NER Elk  Permission Slip Data



Alternate Draw Leftovers - First Come First Serve
Permission slips 

available
Number of 

applications
Permission 
slips issued

National Elk Refuge-ELK-CIF- Elk hunting access from October 20 - 24, 2014. See regulations for restrictions.(Alt) 41 4 4
National Elk Refuge-ELK-CIIF- Elk hunting access from October 25 - 28, 2014. See regulations for restrictions.(Alt) 31 15 15
National Elk Refuge-ELK-DIF- Elk hunting access from October 28 - 31, 2014. See regulations for restrictions.(Alt) 41 11 11
National Elk Refuge-ELK-DIIF- Elk hunting access from November 1 - 4, 2014. See regulations for restrictions. (Alt) 20 20 20
National Elk Refuge-ELK-EIF- Elk hunting access from November 4 - 7, 2014. See regulations for restrictions.(Alt) 23 23 23
National Elk Refuge-ELK-EIIF- Elk hunting access from November 8 - 11. 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-FIF- Elk hunting access from November 11 - 14, 2014. See regulations for restrictions.(Alt) 4 4 4
National Elk Refuge-ELK-FIIF- Elk hunting access from November 15 - 18. 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-GIF- Elk hunting access from November 18 - 21, 2014. See regulations for restrictions.(Alt) 0 0 0
National Elk Refuge-ELK-GIIF- Elk hunting access from November 22 - 25, 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-HIF- Elk hunting access from November 25 - 28, 2014. See regulations for restrictions.(Alt) 0 0 0
National Elk Refuge-ELK-HIIF- Elk hunting access from November 29 - December 2, 2014. See regulations for restrictions. 0 0 0
National Elk Refuge-ELK-IIF- Elk hunting access from December 2 - 5, 2014. See regulations for restrictions.(Alt) 0 0 0
National Elk Refuge-ELK-IIIF- Elk hunting access from December 6 - 9, 2014. See regulations for restrictions.(Alt) 0 0 0
National Elk Refuge-ELK-JIF- Elk hunting access from December 9 - 12, 2014. See regulations for restrictions.(Alt) 0 0 0
National Elk Refuge-ELK-JIIF- Elk hunting access from December 13 - 14, 2014. See regulations for restrictions.(Alt) 0 0 0

Totals 160 77 77

2014-2015 NER Elk  Permission Slip Data



Totals
Permission slips 

available
Number of 

applications
Permission slips 

issued
Initial Draws 900 693 528
Initial Draw Leftovers 372 265 265
Alternate Draws 700 1608 540
Alternate Draw Leftovers 160 77 77

Totals 2132 2643 1410

2014-2015 NER Elk  Permission Slip Data

During the 2014-2015 NER Bison hunting season, 1306 individual sportsmen applied for elk hunting 
permission slips. They made 2643 applications and 1410 permission slips were issued. Overall there was 
almost a 53% success rate of drawing a permission slip during the their specified time period.
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From: Dean Rundle <Dean_Rundle@fws.gov>
To: Paul_Santavy@fws.gov
Cc: Steve_Kallin@fws.gov
Subject: Re: Fw: State Concerns- Update for WAFWA mtg.
Date: Friday, December 16, 2011 3:36:25 PM

Thanks Paul - good write up. Steve told me that he wanted to work with the state on strategies
to increase NER harvests. I didn't know the details about their changes in Unit 80 that are
impacting our ability to harvest elk on the refuge - it all makes sense now.

dean

Paul Santavy/R6/FWS/DOI12/16/2011 03:21 PM

To Dean Rundle/R6/FWS/DOI@FWS
cc Steve Kallin/R6/FWS/DOI@FWS

Subject Re: Fw: State Concerns- Update for WAFWA
mtg.

Dean -

This is an accurate assessment for the State / NER relationship at the present; things are going
well enough. As you are aware, there is a difference in priority between us and the urgency we
feel in reducing the Jackson elk herd population, and a growing disagreement on how they are
managing the elk hunting season in the adjacent management unit on our east boundary (Unit
80). This year in Unit 80 they closed the unit earlier than in previous years, further restricted
the open hunting area during the late season, and did away with unit specific reduced priced
cow/calf tags. Their objective in doing this is to reduce the harvest on the Southern
Yellowstone and Teton Wilderness herd segments, which are in decline due to poor calf
recruitment. Unfortunately, these actions erode our ability to maximize harvest on the refuge,
and we disagree over the impact a more robust season would have on these herd segments.

Also of concern is Grand Teton National Parks apparent march toward severely curtailing or
even eliminating their elk reduction program. The State and NER stand together in opposition
to this move.

Steve and staff are working with both entities on these issues. I wouldn't expect these issues to
come up during the RD's meeting, but thought I'd share as the structure of the elk seasons in
this country will likely cause some stress between us and our partners in the near future. My
apologies if Steve already replied.

mailto:Paul_Santavy@fws.gov
mailto:Steve_Kallin@fws.gov


Dean Rundle/R6/FWS/DOI12/15/2011 10:24 AM

To

Sharon Vaughn/R6/FWS/DOI@FWS, Jerry Rodriguez/R6/FWS/DOI@FWS,
Carmen Luna/R6/FWS/DOI@FWS, Steve Kallin/R6/FWS/DOI@FWS, Bob F
Johnson/R6/FWS/DOI@FWS, Carl Millegan/R6/FWS/DOI@FWS, Tom
Reed/R6/FWS/DOI@FWS, Bill West/R6/FWS/DOI@FWS, Bill
Berg/R6/FWS/DOI@FWS, Suzanne Beauchaine/R6/FWS/DOI@FWS, Dan
Schaad/R6/FWS/DOI@FWS, Bob Barrett/R6/FWS/DOI@FWS, Kathleen
Burchett/R6/FWS/DOI@FWS, Cris Dippel/R6/FWS/DOI@FWS, Jeff
King/R6/FWS/DOI@FWS, Ann Blakley/R6/FWS/DOI@FWS, Brian
Allen/R6/FWS/DOI@FWS, Barry Smart/R2/FWS/DOI@FWS, Paul
Santavy/R6/FWS/DOI@FWS, Richard Potts/R6/FWS/DOI@FWS, Bob
Rebarchik/R6/FWS/DOI@FWS

cc

Subject Fw: State Concerns- Update for WAFWA mtg.

Please take a look at the attachment below and provide edits/updates/new issues. There's
another meeting for the RD/DRD with state directors in January and we need to make sure
they aren't "ambushed". I know some issues from July are changed/resolved (e.g. elk hunt is
open at Ouray, RRL hunt plan is moving), and we have new issues with Governor/bison in
MT. Any other new issues let me know/send me a write up. This is due on Tuesday, but if you
can give me feed back today or tomorrow, that'd be peachy.

dean----- Forwarded by Dean Rundle/R6/FWS/DOI on 12/15/2011 10:15 AM -----

Rick Coleman/R6/FWS/DOI12/08/2011 08:17 AM

To

Dean Rundle/R6/FWS/DOI@FWS, Bud Oliveira/R6/FWS/DOI@FWS, Paul
Cornes/R6/FWS/DOI@FWS, Gina Martinez/R6/FWS/DOI@FWS, Natoma
Buskness/R6/FWS/DOI@FWS, Barbara Boyle/R6/FWS/DOI@FWS, Ann
Blakley/R6/FWS/DOI@FWS, Elaine Hornaday/R6/FWS/DOI@FWS, Evelyn
Burton/R6/FWS/DOI@FWS, Ellie Arden/R6/FWS/DOI@FWS, Betsy
Matten/R6/FWS/DOI@FWS, Tina Dobrinsky/R6/FWS/DOI

cc noreen_walsh@fws.gov
Subject State Concerns- Update for WAFWA mtg.

Please update the State Concerns briefing (attached) for the RD/DRD to use at the upcoming
Western Association of Fish and Wildlife Agencies meeting in January.

We need this by Dec. 20. Bud will coordinate final to the RD/DRD.

Thanks

Rick

[attachment "Potential Between NWRs and State Agencies Issues.doc" deleted by Paul
Santavy/R6/FWS/DOI]

Rick Coleman

ARD - Refuges/Partners for Fish and Wildlife,

FWS Scientific Integrity Officer

303-236-4303



MEMO: 
3/5/12 
To: Refuge Files 
From: Eric Cole, Refuge Biologist 
Subject: Estimating Number of Elk in Summering Segments 
 
Steve Kallin asked if there was any information on the relative number of elk summering in the 
different herd segments.  In 1991 Smith estimated the following summer segment herd 
percentages in the Jackson Elk Herd: 30% in Grand Teton National Park, 30% in the Gros 
Ventre Drainage, 25% in Yellowstone National Park, and 15% in Teton Wilderness.  Table 1 
uses Smith’s summer segment percentages to estimate the total number of elk in each summering 
segment  
Table 1.  Estimated number of elk in each summering segment of the Jackson Elk Herd based on 
Smith’s 1991 estimated percentages and 2012 modeled population estimate. 
Summering Segment Estimated Percentage Estimated Number of Elk 
   
Grand Teton 30 3,589 
Gros Ventre Drainage 30 3,589 
Yellowstone 25 2,991 
Teton Wilderness 15 1,794 
TOTAL 100 11,962 
 
However, based on collars deployed on NER feedgrounds, there is considerable evidence that at 
least for elk that winter on NER, the number of elk that summer in YNP and Teton Wilderness 
has declined, and the number of elk summering in southern GTNP and Hunt Area 78 has 
increased (Pie Chart Figures).  Furthermore, if the management issue is the number of elk that 
would be subject to harvest in Hunt Area 80, we are most interested in elk that winter on NER. 
Table 2 uses summer range percentages from collars that were deployed on NER feedgrounds 
between 2006 and 2011 to estimate the number of elk on each summer range that winter on 
NER. 
 
Table 2.  Estimated number of elk in each summering segment that winter on NER.  Estimate 
derived from summer range percentages of elk collared on NER from 2006 to 2011, and the 
number of elk counted on NER feedgrounds during the 2012 classification count.  
Summering Segment Estimated Percentage Estimated Number of Elk 
   
Grand Teton National Park 
Central Valley, eastern GTNP, 
and Berry Creek 

43 3,164 

GTNP south of Moose and 
Hunt Area 78 

36 2,650 

Teton Wilderness 7 515 
Yellowstone 4 294 
Bridger Teton National Forest 
other than Teton Wilderness 

10 736 

Total 100 7,360 
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From: Jeffrey Warren
To: Steve Kallin; Eric Cole; Cris Dippel
Subject: Some ideas
Date: Friday, November 07, 2014 4:52:31 PM
Attachments: NER_draft_AMP_4_November_2014.docx

Steve, Cris, Eric,
 
I’ve been trying to work through how to proceed with the plan as we discussed on Tuesday and have
written down a few thoughts in the draft plan. Please take a look at pages 1-3 of the attached and

provide me your thoughts. The only days I’ll have to work on this prior to the week of December 15th

is the week of Thanksgiving, so please try to get me your comments before then.
 
Thanks,
 
Jeff Warren
Wildlife Biologist
US Fish and Wildlife Service
27650B South Valley Rd.
Lima, MT 59739
406.276.3536 ext. 106
 

mailto:jeffrey_warren@fws.gov
mailto:steve_kallin@fws.gov
mailto:eric_cole@fws.gov
mailto:cris_dippel@fws.gov
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Introduction



The BEMP reads as the habitat restoration objectives of Goal 1 precede reducing the number of elk on winter feed of Goal 2 (pg. 135 BEMP ‘the following objectives and strategies are supplementary to the objectives and strategies in Goal 1, which would have to be met in order for Goal 2 to be achieved’). This to me needs to be reversed – until the desired distribution of animals is achieved (i.e., more animals distributed on native range at a lower density to reduce disease risk) habitat restorations may largely be wasted effort. After achieving desired distribution/density of elk we can consider how to achieve desired habitat conditions. If they can’t be achieved at 5000 elk and minimal/no winter feeding we can revisit the population objective. 



Now that we’re incorporating both phases I believe the fundamental objective has changed. The fundamental objective of phase 1 was 5000 elk on winter feed and 500 bison. The fundamental objective of phase 2 is not explicitly stated but I am interpreting it as maximizing the number of elk wintering on standing forage and native range – the most common theme throughout the BEMP. There is strong language regarding desired conditions in the ‘Management Direction’ chapter, but it never explicitly states that the habitat objectives are the desired conditions; we have interpreted it that way. In the Record of Decision (ROD) habitat conditions/restoration are a separate bullet defined for the selected alternative, with 6 considerations provided for inclusion in the ‘structured framework…of adaptive management’. These 6 considerations are: availability of forage, herd size and ratios, comingling mitigation, winter distribution, disease prevalence (brucellosis, CWD, and others), and public support.



Several factors point to the current issue of the NER being over objective during winter being primarily a distributional issue. First, the JEH is currently within objective. Second, elk winter distributional changes have occurred since completion of the BEMP that have led to an increased proportion of JEH elk wintering on the NER. To me this points to needing to 1) have more conservative feeding criteria and 2) implement a late season elk hunt to keep animals off the refuge as long as possible. Obviously this is the group’s decision, but I’m making that assumption so I can think through implementation, modeling, and monitoring.



If the fundamental objective is to maximize the number of animals using standing forage and native range we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



[bookmark: _GoBack]We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 

     



Can we have Laurie Shannon review the plan for NEPA compliance? She led development of the BEMP. Other RO reviewers?

Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially competing objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how abundance and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce the number of elk on supplementary winter feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired habitat conditions. 



Desired habitat conditions on the NER are defined in the BEMP and Comprehensive Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; Appendix I). Need more information on the criteria in the CCP for these habitats, and to include this information in the Appendix I figure. Briefly describe the link between wintering elk population and desired habitat conditions here once the models have been drafted. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (citation). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  
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Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH).



Include Phase 2 in the figure above?



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



FOCUS OF DECEMBER 2014 MEETING – Decide how integrated phase I and phase II are. Steve and I will work on that 



Models

Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction 1 
 2 
The BEMP reads as the habitat restoration objectives of Goal 1 precede reducing the number 3 
of elk on winter feed of Goal 2 (pg. 135 BEMP ‘the following objectives and strategies are 4 
supplementary to the objectives and strategies in Goal 1, which would have to be met in 5 
order for Goal 2 to be achieved’). This to me needs to be reversed – until the desired 6 
distribution of animals is achieved (i.e., more animals distributed on native range at a lower 7 
density to reduce disease risk) habitat restorations may largely be wasted effort. After 8 
achieving desired distribution/density of elk we can consider how to achieve desired habitat 9 
conditions. If they can’t be achieved at 5000 elk and minimal/no winter feeding we can revisit 10 
the population objective.  11 
 12 
Now that we’re incorporating both phases I believe the fundamental objective has changed. 13 
The fundamental objective of phase 1 was 5000 elk on winter feed and 500 bison. The 14 
fundamental objective of phase 2 is not explicitly stated but I am interpreting it as 15 
maximizing the number of elk wintering on standing forage and native range – the most 16 
common theme throughout the BEMP. There is strong language regarding desired conditions 17 
in the ‘Management Direction’ chapter, but it never explicitly states that the habitat 18 
objectives are the desired conditions; we have interpreted it that way. In the Record of 19 
Decision (ROD) habitat conditions/restoration are a separate bullet defined for the selected 20 
alternative, with 6 considerations provided for inclusion in the ‘structured framework…of 21 
adaptive management’. These 6 considerations are: availability of forage, herd size and 22 
ratios, comingling mitigation, winter distribution, disease prevalence (brucellosis, CWD, and 23 
others), and public support. 24 
 25 
Several factors point to the current issue of the NER being over objective during winter being 26 
primarily a distributional issue. First, the JEH is currently within objective. Second, elk winter 27 
distributional changes have occurred since completion of the BEMP that have led to an 28 
increased proportion of JEH elk wintering on the NER. To me this points to needing to 1) have 29 
more conservative feeding criteria and 2) implement a late season elk hunt to keep animals 30 
off the refuge as long as possible. Obviously this is the group’s decision, but I’m making that 31 
assumption so I can think through implementation, modeling, and monitoring. 32 
 33 
If the fundamental objective is to maximize the number of animals using standing forage and 34 
native range we need to conceptualize the relationship between elk density and winter 35 
feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets 36 
from feed as a function of elk density while accounting for standing forage. I created a figure 37 
to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available 38 
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forage), then asymptotically approaches all Kcals coming from feed as density increases. We 1 
can change the threshold of when feeding starts as necessary.2 

 3 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 4 
survival as a function of available forage. I don’t think we can ignore that, especially calf 5 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 6 
themselves more broadly by being less conservative with winter feeding (i.e., change the 7 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 8 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 9 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 10 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 11 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 12 
browse is worth that.  13 
 14 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  15 
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 1 
We could use existing information to estimate the two relationships represented in the 2 
figures, which would provide us with a set of models to predict winter calf mortality as a 3 
function of available forage, and then see where we can get with less conservative winter 4 
feeding. This would allow us to articulate to the public that we’re trying to not go above 5 
some level of calf mortality while reducing the number of elk on the refuge by being less 6 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 7 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 8 
support for possibly allowing higher calf mortality, 2) use some other identified action to 9 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   10 
 11 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 12 
the refuge we learn how that influences the likelihood of aspen growing through the browse 13 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 14 
point the question becomes ‘can aspen reached desired condition when we maximize the 15 
number of elk on standing forage at the current population level (density).  16 
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      1 

 2 
Can we have Laurie Shannon review the plan for NEPA compliance? She led development of 3 
the BEMP. Other RO reviewers? 4 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 5 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 6 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 7 
and have a trigger for initiating NEPA if, and only if, necessary.   8 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 9 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 10 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 11 
agency cull (see below).  12 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 13 
not do it.  14 

3) An agency bison cull would trigger NEPA 15 
4) Herd-wide fertility control in bison would similarly trigger NEPA 16 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 17 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 18 
would need NEPA. 19 

 20 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 21 
conditions, and disease management in Jackson Hole remains after many years of study and 22 
debate. Determining an effective set of management actions to meet multiple and potentially 23 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 24 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 25 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 26 
articulated management actions and strategies, 3) a model, or competing models, describing 27 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 28 
response to management and allow estimation of the difference between the observed and 29 
predicted (from the model or models) system response. A fifth component, optimal decision 30 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 31 
through management experiments (management actions implemented to change the state of 32 
the system) occurs. In single-model AM projects the learning results in better estimates of the 33 
effects included in the model, i.e., there is less uncertainty about how the system will respond 34 
to management actions. In multiple-model AM projects learning occurs through the 35 
competition of models in the model set. Each model provides a representation of a competing 36 
idea (hypothesis) about how the system works. The model that best predicts system response 37 
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to management provides support that the hypothesis it represents is a better description of the 1 
system than the other hypotheses, reducing uncertainty about the system being managed.    2 
 3 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 4 
and distribution of bison and elk will respond to different management actions is only modestly 5 
predictable. Similarly, what number of elk and bison the area can support based on desired 6 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 7 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 8 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 9 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 10 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 11 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 12 
observational error create uncertainty that limits a manager’s ability to make informed 13 
management decisions.  14 
 15 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 16 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 17 
(NER), provide further understanding of important limiting factors, and help guide management 18 
actions toward those that will have the most direct benefit to achieving stated goals and 19 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 20 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 21 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 22 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 23 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 24 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 25 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 26 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 27 
 28 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan 29 
relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of 30 
the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson 31 
Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce 32 
the number of elk on supplementary winter feed while achieving 1) Wyoming Game and Fish 33 
Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio 34 
in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial 35 
population objectives at 5000 elk on winter feed. The second phase calls for elk populations 36 
that are adaptively managed to “achieve desired conditions, with animals relying 37 
predominantly on native habitat and cultivated forage”. The bison population objective of 500 38 
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animals post-hunting season was determined based largely on maintaining genetic 1 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 2 
phase elk objective, the bison objective is independent of desired habitat conditions.  3 
 4 
Desired habitat conditions on the NER are defined in the BEMP and Comprehensive 5 
Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition 6 
of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet 7 
meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; 8 
Appendix I). Need more information on the criteria in the CCP for these habitats, and to 9 
include this information in the Appendix I figure. Briefly describe the link between wintering 10 
elk population and desired habitat conditions here once the models have been drafted.  11 
 12 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 13 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 14 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 15 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 16 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 17 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 18 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 19 
number present throughout the winter period, although this is not explicitly stated. It is 20 
important to note that elk use stored energy reserves during winter, so incurring a forage 21 
deficit does not imply an immediate threat (citation).  22 
 23 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 24 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 25 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 26 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 27 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   28 
 29 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The National Elk Refuge (NER) winter elk population objective is a sub-objective of the 4 
Jackson elk herd (JEH). 5 
 6 
Include Phase 2 in the figure above? 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 



8 
 

counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 1 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 2 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 3 
best to include a single figure that delineates the JEH and bison population. Eric has the 4 
shapefiles to update the figure. 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
FOCUS OF DECEMBER 2014 MEETING – Decide how integrated phase I and phase II are. Steve 
and I will work on that  
 
Models 
Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
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where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
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Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



[bookmark: _GoBack]Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 



20 
 

require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

[bookmark: _GoBack]While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

Last meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘the number of animals on feed while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





What does it look like?

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Triggers

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2

Plan to date provides actions for ROD criteria excluding 5 & 6

Distribution to minimize threat?

Winter mortality of elk?





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







Public support

Would this direction require any additional actions in the plan?

Outreach efforts already identify need to discuss elk winter mortality

Add more explicit reference to this aspect

Capture any necessary monitoring changes





What’s next?

Make edits to current draft plan to reflect today’s discussion

Integrate Phase 1 & 2 in introduction

Revisit strategies – anything missing?

Articulate 3 key uncertainties (distribution, mortality, desired herd size); actions, response, predicted relationships, monitoring

Bulk of work is to come up with details of how to progress in an adaptive fashion

Articulate relationship between changes in winter feeding and distribution and mortality





Since we’ve here…

Changes that have occurred since BEMP signing

Distributional shift away from native range – can I get the raw data for displaying graphically in the plan?

Calf ratio decline, excluding southern segment

Bison numbers

Gros Ventre fires

GTNP Habitat management  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 



8 
 

 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   



26 
 

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• Last meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘the number of animals on feed while 

achieving the state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



What does it look like? 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Triggers 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 

Plan to date provides 
actions for ROD criteria 
excluding 5 & 6 

Distribution to 
minimize threat? 

Winter mortality 
of elk? 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



Public support 

• Would this direction require any additional 
actions in the plan? 
– Outreach efforts already identify need to discuss 

elk winter mortality 
– Add more explicit reference to this aspect 
– Capture any necessary monitoring changes 



What’s next? 

• Make edits to current draft plan to reflect today’s 
discussion 

• Integrate Phase 1 & 2 in introduction 
• Revisit strategies – anything missing? 
• Articulate 3 key uncertainties (distribution, 

mortality, desired herd size); actions, response, 
predicted relationships, monitoring 
– Bulk of work is to come up with details of how to 

progress in an adaptive fashion 
– Articulate relationship between changes in winter 

feeding and distribution and mortality 



Since we’ve here… 

• Changes that have occurred since BEMP 
signing 
– Distributional shift away from native range – can I 

get the raw data for displaying graphically in the 
plan? 

– Calf ratio decline, excluding southern segment 
– Bison numbers 
– Gros Ventre fires 
– GTNP Habitat management   
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

1



Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

[bookmark: _GoBack]While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

Last meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘the number of animals on feed while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





What does it look like?

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Triggers

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2

Plan to date provides actions for ROD criteria excluding 5 & 6

Distribution to minimize threat?

Winter mortality of elk?





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







Public support

Would this direction require any additional actions in the plan?

Outreach efforts already identify need to discuss elk winter mortality

Add more explicit reference to this aspect

Capture any necessary monitoring changes





What’s next?

Make edits to current draft plan to reflect today’s discussion

Integrate Phase 1 & 2 in introduction

Revisit strategies – anything missing?

Articulate 3 key uncertainties (distribution, mortality, desired herd size); actions, response, predicted relationships, monitoring

Bulk of work is to come up with details of how to progress in an adaptive fashion

Articulate relationship between changes in winter feeding and distribution and mortality





Since we’ve here…

Changes that have occurred since BEMP signing

Distributional shift away from native range – can I get the raw data for displaying graphically in the plan?

Calf ratio decline, excluding southern segment

Bison numbers

Gros Ventre fires

GTNP Habitat management  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
 



31 
 

Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
 
Literature Cited 
 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk 

Ecology and Management. Smithsonian Institution Press, Washington D.C. 
 
Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. 

Appendix VIb. Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: 
third edition. Wyoming Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision 

making: a practical guide to environmental management choices. Wiley-Blackwell, West 
Sussex, United Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a 

simulation model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for 

ungulates in the Greater Teton Ecosystem using simulation modeling. Unpublished 
report, Natural Resources Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-
188. 

 



36 
 

Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. 
Journal of Wildlife Management 46:535-540. 

 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford 

University Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus 

elaphus in Europe and North America: justifications, feeding practice and effectiveness. 
Mammal Review 34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal 

variation in calf survival on the growth of elk populations. Journal of Wildlife 
Management 71:795-803. 

 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple 

conversion. Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-

Teton National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk 

Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Bison and 

elk management plan. National Elk Refuge and Grand Teton National Park.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Final bison 

and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park.  

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, 

New Jersey. 
 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife 

Society Bulletin 25:714-720. 
  



37 
 

APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• Last meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘the number of animals on feed while 

achieving the state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



What does it look like? 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Triggers 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 

Plan to date provides 
actions for ROD criteria 
excluding 5 & 6 

Distribution to 
minimize threat? 

Winter mortality 
of elk? 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



Public support 

• Would this direction require any additional 
actions in the plan? 
– Outreach efforts already identify need to discuss 

elk winter mortality 
– Add more explicit reference to this aspect 
– Capture any necessary monitoring changes 



What’s next? 

• Make edits to current draft plan to reflect today’s 
discussion 

• Integrate Phase 1 & 2 in introduction 
• Revisit strategies – anything missing? 
• Articulate 3 key uncertainties (distribution, 

mortality, desired herd size); actions, response, 
predicted relationships, monitoring 
– Bulk of work is to come up with details of how to 

progress in an adaptive fashion 
– Articulate relationship between changes in winter 

feeding and distribution and mortality 



Since we’ve here… 

• Changes that have occurred since BEMP 
signing 
– Distributional shift away from native range – can I 

get the raw data for displaying graphically in the 
plan? 

– Calf ratio decline, excluding southern segment 
– Bison numbers 
– Gros Ventre fires 
– GTNP Habitat management   
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  



[bookmark: _GoBack]The adaptive management plan identifies actions for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining JEH objectives and desired bull:cow ratios in GTNP. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously maintain public support and minimizing comingling of elk and bison with cattle on private land. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  



[image: ]

Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

1



Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions for progressively transitioning from 6 
winter feeding of elk and bison on the NER to greater reliance on free-standing forage 7 
while maintaining JEH objectives and desired bull:cow ratios in GTNP. The primary 8 
actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to 10 
encourage greater use of native range and cultivated free-standing forage. 11 
Management actions will incorporate those that simultaneously maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 

 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 
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AM 
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Public 
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WGFD 
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JEH Bison Livestock 
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Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 
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Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  



The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  
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Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 
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Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



[bookmark: _GoBack]If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Today’s Agenda

Review current direction

Redefining interpretation of ‘desired conditions’

Presumptive selection of NER-focused strategy

Three primary tools to achieve objective

Harvest

Winter feeding

Hunt timing

Strategy to finish draft plan





Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

November meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘elk fed days on the NER while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





Decision Network

Contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases

Minimize number of animals on feed at NER

Support WGFD JEH population objective and goals

Minimize comingling

Public support

Maximize forage availability

Minimize disease threat

Bull:cow ratio

Easements, fencing, and hazing

Irrigation, habitat restoration

Minimize feedline concentrations

Harvest management

Feed mngmnt, Hunt timing





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







NER-based Strategy

‘Selected’ NER-based strategy to work through the thought process of how to move forward

No formal analysis of consequences for three strategies

How does the group want to proceed with strategy selection 





Strategy to finalize draft plan

Refuge staff blocking out time for working on plan as a group to finish draft

Provide rough draft based on current direction prior to next meeting for discussion







Framing the Decisions – Draft Problem Statement

The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 







Decision-making process

Three primary decisions to be made 

Harvest

Winter feeding

Hunt timing

What information informs decisions?

JEH population size

Available forage per capita

Three key uncertainties(?) 

Elk and bison distribution

Mortality

Disease?

Supportable herd size

Disease?

Mortality?

Influence diagrams – graphical representation of decision

Decision (rectangle)

Uncertain events (oval)

Outcome (diamond)





Influence diagram – representation of the decision 

Harvest



The decision



Future population size



Current population size



Uncertain events



Conservation value



Consequences (outcome, utility)







Winter feeding



The decision



Elk fed days & Bison fed days



Current N



Uncertain events



Conservation value



Consequences (outcome, utility)



Winter conditions



Comingling
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions (include reference to BEMP) for 6 
progressively transitioning from winter feeding of elk and bison on the NER to greater 7 
reliance on free-standing forage while maintaining population and herd ratio objectives. The 8 
primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage 10 
greater use of native range and cultivated free-standing forage. Management actions will 11 
incorporate those that simultaneously minimizing disease prevalence, maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 



6 
 

Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Development of Alternative Management Actions and Strategies 4 
Alternative management actions were identified during a meeting of stakeholders at the NER 5 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 6 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 7 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 8 
create management strategies, i.e., collections of actions that form complete and comparable 9 
alternatives (Gregory et al. 2012).  10 
 11 
Reference case—It is helpful to identify a reference alternative that captures the recent and 12 
ongoing management actions that have led to the current state of the system for comparing 13 
with new alternatives that are developed. Ongoing management actions include winter feeding, 14 
irrigation, harvest, and hazing.  15 
 16 
Big game population objectives in Wyoming are evaluated and updated at least every five 17 
years. Objectives represent the preferred number of animals during winter within a herd unit 18 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 19 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 20 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 21 
population objectives is obtained during public hearings. After the hearings the proposed 22 
population objectives are sent to the Wyoming Game and Fish Commission for review and 23 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 24 
big game population objective review and revision processes in the past for both the JEH and 25 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 26 
populations. 27 
 28 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 29 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 30 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 31 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 32 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 33 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 34 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 35 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 36 
and winter, and biomass of forage produced during the previous growing season.  37 
 38 



11 
 

Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–1 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 2 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 3 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 4 
approximately 3,600 acres has increased forage production by approximately 10% compared to 5 
what would have been produced with precipitation alone. Estimation of forage biomass is done 6 
annually based on sampling at index sites. Index sites are selected subjectively each year based 7 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 8 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 9 
fall precipitation, native dry grassland plant communities with basal green up.  10 
 11 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 12 
30 December to 28 February. Mean termination of winter feeding during this same period was 13 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 14 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 15 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 16 
occurred during the second week of January and first week of April, respectively (Table 1). This 17 
resulted in approximately 3 months of feeding each year.  18 
 19 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 20 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 21 
are provided parenthetically. 22 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 23 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 24 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 25 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 26 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 27 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 28 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 29 
continue regardless of the management strategy employed.  30 
 31 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 32 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 33 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 34 
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a ration adequate to ensure they do not move to elk feeding areas. This also influences 1 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 2 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  3 
 4 
Total harvest of the JEH was reduced over the last decade as the population objective was 5 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 6 
ends in mid-December, with peak harvest in recent years occurring in late November to early 7 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 8 
per year during the NER hunt.  9 

 10 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 11 
 12 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 13 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 14 
regardless of the management strategy employed.   15 
 16 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 17 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 18 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 19 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 20 
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and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 1 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 2 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 3 
wolves on the northern end of the Refuge may preclude the desired response of reduced 4 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 5 
could be reduced if elk use increased on the north end of the Refuge.  6 
 7 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 8 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 9 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 10 
private landowner to move livestock winter feeding operations off of a south facing slope that 11 
is a movement corridor for elk. Fencing three sides of the private land would separate the 12 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 13 
through spring has been successful in some situations for mitigating elk and bison presence in 14 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 15 
does not support fencing impermeable to wildlife. 16 
 17 
The outcome of the reference case described above for elk abundance and distribution during 18 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 19 
are provided, as are annual elk abundances as measured during the classification count. The 20 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 21 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 22 
 23 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 24 
classification counts, 2011–2013, relative to the current objective. 25 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 26 
  27 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 28 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 29 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 30 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 31 
hunting season with only occasional movements onto the NER until severe winter conditions 32 
occur. Given this situation, harvest management balances extending the hunt as late in January 33 
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as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 1 
makes this unpredictable, and results in the use of emergency bison season extensions or 2 
reductions. For example, an emergency extension of the season (no later than 31 January) 3 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 4 
Conversely, an emergency closure may be necessary if winter weather conditions require 5 
feeding to commence before the predetermined season end date. 6 
 7 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  8 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 9 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 10 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 12 
especially of bison females.  These included a reduction in the bison female/calf license fee 13 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 14 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 15 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 16 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 17 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 18 
due to brucellosis concerns.  19 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 



27 
 

Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 
Limiting factors are demographic components that limit population growth of a species. 
Identifying limiting factors, perceived and documented, help us better define existing 
uncertainty regarding drivers of elk and bison population and potential management actions, 
and monitoring to link the two together. In the current situation where management aims to 
reduce or limit a population to a specified objective, our understanding of limiting factors can 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 
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to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 
hunter harvest on adult females is a common approach to reduce elk populations. In this 
scenario, increased hunter harvest of adult females is the management action that could be 
employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions to alter animal distribution would be employed.  
 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 
result in localized concentrations of animals above stated objectives.   
 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Today’s Agenda 

• Review current direction 
– Redefining interpretation of ‘desired conditions’ 

• Presumptive selection of NER-focused strategy 
– Three primary tools to achieve objective 

• Harvest 
• Winter feeding 
• Hunt timing 

• Strategy to finish draft plan 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• November meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘elk fed days on the NER while achieving the 

state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



Decision Network 
Contribute to elk and bison populations that are 

healthy and…at reduced risk from the adverse effect 
of non-endemic diseases 

Minimize number of 
animals on feed at NER 

Support WGFD JEH population 
objective and goals 

Minimize 
comingling 

Public 
support 

Maximize 
forage 

availability 

Minimize 
disease 
threat 

Bull:cow 
ratio 

Easements, 
fencing, 

and hazing 

Irrigation, 
habitat 

restoration 

Minimize 
feedline 

concentrations 
Harvest 

management 

Feed 
mngmnt, 

Hunt timing 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



NER-based Strategy 

• ‘Selected’ NER-based strategy to work through 
the thought process of how to move forward 
– No formal analysis of consequences for three 

strategies 
– How does the group want to proceed with 

strategy selection  



Strategy to finalize draft plan 

• Refuge staff blocking out time for working on 
plan as a group to finish draft 

• Provide rough draft based on current direction 
prior to next meeting for discussion 
 



Framing the Decisions – Draft 
Problem Statement 

The adaptive management plan identifies actions (include 
reference to BEMP) for progressively transitioning from winter 
feeding of elk and bison on the NER to greater reliance on free-

standing forage while maintaining population and herd ratio 
objectives. The primary actions available to achieve BEMP 

objectives include the 1) timing of winter feeding, 2) timing of 
hunting, and 3) harvest levels that can be implemented 
annually to encourage greater use of native range and 

cultivated free-standing forage. Management actions will 
incorporate those that simultaneously minimizing disease 

prevalence, maintain public support and minimizing comingling 
of elk and bison with cattle on private land.  

 



Decision-making process 
• Three primary decisions to be made  

– Harvest 
– Winter feeding 
– Hunt timing 

• What information informs decisions? 
– JEH population size 
– Available forage per capita 

• Three key uncertainties(?)  
– Elk and bison distribution 
– Mortality 

• Disease? 
– Supportable herd size 

• Disease? 
• Mortality? 

• Influence diagrams – graphical representation of decision 
– Decision (rectangle) 
– Uncertain events (oval) 
– Outcome (diamond) 



Influence diagram – representation 
of the decision  

Harvest The decision 

Future 
population size 

Current 
population size Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 



Winter feeding The decision 

Elk fed days & 
Bison fed days 

Current N 

Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 

Winter 
conditions 

Comingling 
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  



The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



[bookmark: _GoBack]If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Today’s Agenda

Review current direction

Redefining interpretation of ‘desired conditions’

Presumptive selection of NER-focused strategy

Three primary tools to achieve objective

Harvest

Winter feeding

Hunt timing

Strategy to finish draft plan





Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

November meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘elk fed days on the NER while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





Decision Network

Contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases

Minimize number of animals on feed at NER

Support WGFD JEH population objective and goals

Minimize comingling

Public support

Maximize forage availability

Minimize disease threat

Bull:cow ratio

Easements, fencing, and hazing

Irrigation, habitat restoration

Minimize feedline concentrations

Harvest management

Feed mngmnt, Hunt timing





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







NER-based Strategy

‘Selected’ NER-based strategy to work through the thought process of how to move forward

No formal analysis of consequences for three strategies

How does the group want to proceed with strategy selection 





Strategy to finalize draft plan

Refuge staff blocking out time for working on plan as a group to finish draft

Provide rough draft based on current direction prior to next meeting for discussion







Framing the Decisions – Draft Problem Statement

The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 







Decision-making process

Three primary decisions to be made 

Harvest

Winter feeding

Hunt timing

What information informs decisions?

JEH population size

Available forage per capita

Three key uncertainties(?) 

Elk and bison distribution

Mortality

Disease?

Supportable herd size

Disease?

Mortality?

Influence diagrams – graphical representation of decision

Decision (rectangle)

Uncertain events (oval)

Outcome (diamond)





Influence diagram – representation of the decision 

Harvest



The decision



Future population size



Current population size



Uncertain events



Conservation value



Consequences (outcome, utility)







Winter feeding



The decision



Elk fed days & Bison fed days



Current N



Uncertain events



Conservation value



Consequences (outcome, utility)



Winter conditions



Comingling
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions (include reference to BEMP) for 6 
progressively transitioning from winter feeding of elk and bison on the NER to greater 7 
reliance on free-standing forage while maintaining population and herd ratio objectives. The 8 
primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage 10 
greater use of native range and cultivated free-standing forage. Management actions will 11 
incorporate those that simultaneously minimizing disease prevalence, maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Development of Alternative Management Actions and Strategies 4 
Alternative management actions were identified during a meeting of stakeholders at the NER 5 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 6 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 7 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 8 
create management strategies, i.e., collections of actions that form complete and comparable 9 
alternatives (Gregory et al. 2012).  10 
 11 
Reference case—It is helpful to identify a reference alternative that captures the recent and 12 
ongoing management actions that have led to the current state of the system for comparing 13 
with new alternatives that are developed. Ongoing management actions include winter feeding, 14 
irrigation, harvest, and hazing.  15 
 16 
Big game population objectives in Wyoming are evaluated and updated at least every five 17 
years. Objectives represent the preferred number of animals during winter within a herd unit 18 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 19 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 20 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 21 
population objectives is obtained during public hearings. After the hearings the proposed 22 
population objectives are sent to the Wyoming Game and Fish Commission for review and 23 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 24 
big game population objective review and revision processes in the past for both the JEH and 25 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 26 
populations. 27 
 28 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 29 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 30 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 31 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 32 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 33 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 34 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 35 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 36 
and winter, and biomass of forage produced during the previous growing season.  37 
 38 
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Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–1 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 2 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 3 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 4 
approximately 3,600 acres has increased forage production by approximately 10% compared to 5 
what would have been produced with precipitation alone. Estimation of forage biomass is done 6 
annually based on sampling at index sites. Index sites are selected subjectively each year based 7 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 8 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 9 
fall precipitation, native dry grassland plant communities with basal green up.  10 
 11 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 12 
30 December to 28 February. Mean termination of winter feeding during this same period was 13 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 14 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 15 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 16 
occurred during the second week of January and first week of April, respectively (Table 1). This 17 
resulted in approximately 3 months of feeding each year.  18 
 19 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 20 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 21 
are provided parenthetically. 22 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 23 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 24 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 25 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 26 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 27 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 28 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 29 
continue regardless of the management strategy employed.  30 
 31 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 32 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 33 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 34 



12 
 

a ration adequate to ensure they do not move to elk feeding areas. This also influences 1 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 2 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  3 
 4 
Total harvest of the JEH was reduced over the last decade as the population objective was 5 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 6 
ends in mid-December, with peak harvest in recent years occurring in late November to early 7 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 8 
per year during the NER hunt.  9 

 10 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 11 
 12 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 13 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 14 
regardless of the management strategy employed.   15 
 16 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 17 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 18 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 19 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 20 
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and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 1 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 2 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 3 
wolves on the northern end of the Refuge may preclude the desired response of reduced 4 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 5 
could be reduced if elk use increased on the north end of the Refuge.  6 
 7 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 8 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 9 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 10 
private landowner to move livestock winter feeding operations off of a south facing slope that 11 
is a movement corridor for elk. Fencing three sides of the private land would separate the 12 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 13 
through spring has been successful in some situations for mitigating elk and bison presence in 14 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 15 
does not support fencing impermeable to wildlife. 16 
 17 
The outcome of the reference case described above for elk abundance and distribution during 18 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 19 
are provided, as are annual elk abundances as measured during the classification count. The 20 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 21 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 22 
 23 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 24 
classification counts, 2011–2013, relative to the current objective. 25 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 26 
  27 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 28 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 29 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 30 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 31 
hunting season with only occasional movements onto the NER until severe winter conditions 32 
occur. Given this situation, harvest management balances extending the hunt as late in January 33 
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as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 1 
makes this unpredictable, and results in the use of emergency bison season extensions or 2 
reductions. For example, an emergency extension of the season (no later than 31 January) 3 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 4 
Conversely, an emergency closure may be necessary if winter weather conditions require 5 
feeding to commence before the predetermined season end date. 6 
 7 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  8 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 9 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 10 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 12 
especially of bison females.  These included a reduction in the bison female/calf license fee 13 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 14 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 15 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 16 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 17 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 18 
due to brucellosis concerns.  19 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 
Limiting factors are demographic components that limit population growth of a species. 
Identifying limiting factors, perceived and documented, help us better define existing 
uncertainty regarding drivers of elk and bison population and potential management actions, 
and monitoring to link the two together. In the current situation where management aims to 
reduce or limit a population to a specified objective, our understanding of limiting factors can 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 
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to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 
hunter harvest on adult females is a common approach to reduce elk populations. In this 
scenario, increased hunter harvest of adult females is the management action that could be 
employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions to alter animal distribution would be employed.  
 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 
result in localized concentrations of animals above stated objectives.   
 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Today’s Agenda 

• Review current direction 
– Redefining interpretation of ‘desired conditions’ 

• Presumptive selection of NER-focused strategy 
– Three primary tools to achieve objective 

• Harvest 
• Winter feeding 
• Hunt timing 

• Strategy to finish draft plan 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• November meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘elk fed days on the NER while achieving the 

state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



Decision Network 
Contribute to elk and bison populations that are 

healthy and…at reduced risk from the adverse effect 
of non-endemic diseases 

Minimize number of 
animals on feed at NER 

Support WGFD JEH population 
objective and goals 

Minimize 
comingling 

Public 
support 

Maximize 
forage 

availability 

Minimize 
disease 
threat 

Bull:cow 
ratio 

Easements, 
fencing, 

and hazing 

Irrigation, 
habitat 

restoration 

Minimize 
feedline 

concentrations 
Harvest 

management 

Feed 
mngmnt, 

Hunt timing 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



NER-based Strategy 

• ‘Selected’ NER-based strategy to work through 
the thought process of how to move forward 
– No formal analysis of consequences for three 

strategies 
– How does the group want to proceed with 

strategy selection  



Strategy to finalize draft plan 

• Refuge staff blocking out time for working on 
plan as a group to finish draft 

• Provide rough draft based on current direction 
prior to next meeting for discussion 
 



Framing the Decisions – Draft 
Problem Statement 

The adaptive management plan identifies actions (include 
reference to BEMP) for progressively transitioning from winter 
feeding of elk and bison on the NER to greater reliance on free-

standing forage while maintaining population and herd ratio 
objectives. The primary actions available to achieve BEMP 

objectives include the 1) timing of winter feeding, 2) timing of 
hunting, and 3) harvest levels that can be implemented 
annually to encourage greater use of native range and 

cultivated free-standing forage. Management actions will 
incorporate those that simultaneously minimizing disease 

prevalence, maintain public support and minimizing comingling 
of elk and bison with cattle on private land.  

 



Decision-making process 
• Three primary decisions to be made  

– Harvest 
– Winter feeding 
– Hunt timing 

• What information informs decisions? 
– JEH population size 
– Available forage per capita 

• Three key uncertainties(?)  
– Elk and bison distribution 
– Mortality 

• Disease? 
– Supportable herd size 

• Disease? 
• Mortality? 

• Influence diagrams – graphical representation of decision 
– Decision (rectangle) 
– Uncertain events (oval) 
– Outcome (diamond) 



Influence diagram – representation 
of the decision  

Harvest The decision 

Future 
population size 

Current 
population size Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 



Winter feeding The decision 

Elk fed days & 
Bison fed days 

Current N 

Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 

Winter 
conditions 

Comingling 



From: Steve Cain
To: Steve Kallin
Subject: AMP update
Date: Friday, February 20, 2015 10:54:32 AM
Attachments: NER AMP Draft v1.0.docx

Hi Steve,

Here is an update on what I have done on the AMP since last Thursday:

Its always bit difficult to pick something like this up after someone else has put a bunch of
work into it.  But, with all due respect to Jeff, I realized why I couldn't seem to really get
engaged in reading the material before.  There is a lot of good stuff here but it suffers greatly
from organization. 

I spent quite a bit of time getting a grip on the formatting of the document and making it easier
to move things around and to review.  I have added a title page, table of contents, schedule and
budget table placeholders, changed the format to two columns, and generally cleaned up a
bunch of inconsistencies with these things.  I also have reviewed the material at length.

Its been harder than I thought it would be to easily place Jeff's material into more logical
groupings, mainly I think because so many subjects are mixed in his narrative.  So rather than
spending more time on that right now, I focused on a proposed organization and some obvious
short comings, particularly in the introductory material.  I have captured my thoughts briefly
in the table of contents.  See what you think about this.  At this point I think it would be most
fruitful for me to work on the introduction material, which I think is really important for
setting the stage and for making this document stand on its own as much as possible without
being overly voluminous.  I think once I get that done it will be easier to work on the the
sections that follow, particularly the objectives and management actions sections.  In the
meantime Jeff could continue to work on the models and monitoring sections with Eric.

Note that in the document red text represents comments by Jeff or Me.  With the exception of
a few minor edits, I really haven't changed anything that Jeff has written for now.  I have,
however, commented quite a bit on his material and made notes both to myself and you about
what should be considered.  The comments on this version are meant for you - I don't want to
offend Jeff by some of my admitted frankness.

Content wise, I feel we are still lacking a clear, tangible set of actions that will make up the
proposal.  Or said another way, exactly what are we proposing?  It could be that its mostly
there but suffering a clear presentation.  We can get there though, and as I said above I think
starting with a good background in the Intro will help clarify how to construct the remainder. 
At this point its making more sense to me to have a separate section on education and
outreach, and to organize by management issue covering both bison and elk at the same time,
rather than organizing by species and covering many of the same management issues twice.

Let me know what you think Steve.  This is just my first impression, so if you want to go in
another direction its all good with me.  I have about 15 hours into this, not counting last
Wednesday and Thursday, and will stop work now until I hear back from you.

Best.....................................Steve

mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov
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EXECUTIVE SUMMARY






INTRODUCTION	Comment by Steve: Begin with recap of BEMP planning effort, followed by call for AMP as part of the ROD.   Consider subtitle of “Background” here, and others (see TOC).





Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM project learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   	Comment by Steve: Reword in context of above recommendation.	Comment by Steve: Good but largely too detailed for the general public.



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 	Comment by Steve: Not appropriate in Introduction, but maybe useful in methodology/approach discussions.



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.	Comment by Steve: Example of language that is too technical – need to revise to more commonly understood language, i.e., dumb it down a bit.	Comment by Steve: Revise and incorporate with first part of Introduction



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 	Comment by Steve: Not evident in the figure.

[image: ]

Figure 1.[in Introduction/BEMP section] Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).





Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 	Comment by Steve: This kind of material needs to be laid out explicitly in the context of the BEMP, in a logical framework that allows the reader of this AMP to understand everything without having also to go back and read the BEMP again.

[image: ]

Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.







Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  	Comment by Steve: The wording and position of this statement are critical and probably need to be further considered during revision.	Comment by Steve: What working group?  Not referred to previously.



The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 	Comment by Steve: Which one, this one?	Comment by Steve: Isn’t this really THE objective of the AMP?



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 	Comment by Steve: Cannot use this kind of language in public draft.	Comment by Steve: Probably too much detail for the public version



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison. 	Comment by Steve: This type of info should be expanded and captured in a section titled “current status” or something similar that outlines important changes since release of the 2007 BEMP.

Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.

[image: ]

Figure 2.  Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.





Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  	Comment by Steve: Some redundancy here



While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER and GTNP. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 	Comment by Steve: Note to myself:  methodological.	Comment by Steve: Always better to avoid reference to things later in the document if possible.	Comment by Steve: Seems like this is way beyond Introduction material – organization.



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 	Comment by Steve: Too much detail for public version.



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  



Development of Alternative Management Actions and Strategies	Comment by Steve: Will need some subheadings to better organize and track presentation I think.

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Population Objectives. Big game population objectives in Wyoming are established by the WGFD and their commission, and evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings held by WGFD. After public input the hearings the proposed population objectives are presentedsent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have regularly participated in WGFD big game population objective reviews of population objectives for both and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.	Comment by Steve: I am inserting subheadings like this now in an effort to get a better grasp on organization.  We may elect to use or not use these in the end.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Winter Feeding.  The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

Feedground

Initiation Date

Alkali

10 January (18.8)

Fish Creek

9 January (12.3)

Patrol Cabin

11 January (13.5)









Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 	Comment by Steve: Need to develop a consistent method of presenting elk and bison discussions.

Elk Harvest. Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Elk Hazing. Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. [image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.







Private Lands Fencing.  Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



Winter Elk Numbers and Distribution. The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).	Comment by Steve: How does it demonstrate the potential?



Bison Herd Growth. Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. 

Bison Hunting/Herd Regulation.  Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: update	Comment by Steve: consider this in a section that summarized important changes since 2007 when the BEMP was finalized.



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Bison Hazing.  Some bBison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect winter forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. [image: ]

Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 
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Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  	Comment by Steve: Something missing here perhaps.	Comment by Steve: Title needs rewording.  Not sure the reference case column is necessary.	Comment by Steve: Not appropriate for public version.Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

 

Reference Case

NER-focused

Southern herd segment mngmnt

Late Season Harvest

Winter feeding management









No change

X



X

X

Less conservative (NER)



X





Population management









No change

X







Increase harvest objectives in Hunt Areas 77 & 78





X



Late-season refuge hunt (Hunt Area 77)



X

X

X

Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)







X

Extend open period on Forest Service







X

Fertility control (Hunt Area 78 & GTNP South)





X



Hunt Area 78 Hunter management program





X



Habitat improvements









No change

X







Fire management on NER and adjacent public land



X

X

X

Private lands mitigation









No change

X







Incentivize steer operations



X





Non-traditional landuse mitigation





X



Public education/outreach (EO)









No change

X







Increase public EO (including local elected officials)



X

X

X

Increase landowner EO



X

X



Increase sportsmen & agency EO





X



Increase WGFD Commission EO



X

X

X

Monitoring

X







No change



X

X



Increase









Enforcement









No change

X







Minor increase



X

X



Major Increase







X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Historically, Ffeeding on the NER has beenis initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  	Comment by Steve: Try to avoid having to use references to another part of the document when it is central to the discussion at hand.



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 	Comment by Steve: Exactly what this will be needs to be developed and presented as part of the “experimental” approach.



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat Improvements. Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

Policy constraints

Hunt end date (Feb. 1st)

Carcass disposal (Feb. 15th) 

Commission structure (WGFD)

Forest Service access (Dec. 1st closure)

Easement limitation (NER boundary)

2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)

Social constraints

Hunter numbers

Winter mortality (social acceptance)

Public safety (ungulate/vehicle collisions)

Disease (cattle commingling)

Land-use conflicts (agricultural and residential)

Biological constraints

Disease

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Migratory segment (maintain summer distribution goals)

Funding constraints

Easements

Fencing

Fertility control







Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



National Elk Refuge Strategy Narratives	Comment by Steve: Much of what is discussed above under Development of Alternative Management Actions and Strategies seems to be a combination of current practices and  what might occur under new strategies  and what effects might be.  Seems to me these need to be clearly separated so that our proposed actions clearly stand out.

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.	Comment by Steve: These need to take the form of specific proposals and their associated elements, not just discussions as presented below.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 	Comment by Steve: Where is the specific proposal?  Is this it?



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.	Comment by Steve: There are no empirical data to support that this segment may be declining.	Comment by Steve: Again, this needs to be presented as a specific proposal, not just a discussion of what it includes as its written.	Comment by Steve: Either it will or it won’t.  We should be specific.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences	Comment by Steve: These should all be covered in the EIS or we are wading into areas that could require additional NEPA.



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 	Comment by Steve: If we use a table like this it should be only citing what has already been covered in the EIS and be clearly labeled as such.  We should not evaluate new consequences in the AMP

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

 Bison	Comment by Steve: Again need to consider how best to present, by species as here or by topic, e.g. feeding.

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. Table 6. Bison population strategy table for identifying alternative management action strategies. 

 

Reference Case

Hunter Harvest

Alternative Reduction Actions

Population management







No change

X





Improve late-season access to north end of NER for hunting and carcass retrieval



X

X

Parking lot origination management



X

X

Alternative reduction actions1





X

Hazing







No change







Haze bison found south and east of Flat and Nowlin creeks



X

X

Service-accompanied hunters



X

X

Habitat improvements







No change

X





Fire management on NER and adjacent public land



X

X

Water source improvements







Private lands mitigation







NER south-boundary improvement







Public education/outreach (EO)







No change

X





Increase education and outreach



X

X

Monitoring







No change







Enforcement







No change







Increase







1Beyond the scope of this plan and may require NEPA review.







Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  	Comment by Steve: Needs to be in the form of a specific proposal/plan.



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  	Comment by Steve: Combination of existing conditions and proposal.  Best to separate?



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 	Comment by Steve: Adaptive management



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 	Comment by Steve: Best to try to minimize discussion of actions we are not proposing in the AMP.



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 	Comment by Steve: Be careful of discussions that sound like evaluation of consequences.	Comment by Steve: Yes, this is the kind of language we need for specific proposals, “will”.



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest opportunities. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson residential areas. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 	Comment by Steve: Covered in EIS, but OK here.



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 	Comment by Steve: Consider whether this should be a separate topic/heading on par with other major headings and cover all aspects of EO.	Comment by Steve: Why is this important?  It will need to be put into the context of the AMP actions, not just how biology or management differs generally. 	Comment by Steve: Need to be more specific



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?	Comment by Steve: Presentation: maybe easier to combine table for both species.





[Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable.] Table 7. Management constraints identified for the bison population objective.

Policy constraints

Hunt end date (Feb. 1st)

Carcass disposal (Feb. 15th) 

Commission structure (WGFD)

Forest Service access (Dec. 1st closure)

Cumbersome hunt regulations

Hunter access (especially from north of the NER)

Easement limitation (NER boundary)

Current restriction on moving bison out of county

Social constraints

Public safety (ungulate/vehicle collisions)

Disease (cattle commingling)

Vendor numbers (are there enough for bison removals?)

Land-use conflicts (agricultural and residential)

Biological constraints

Disease

Sage grouse habitat conflicts (fire)

Fencing/wildlife conflicts

Grizzly bear conflicts (potential)

Funding constraints

Easements

Fencing

Fertility control

Technological constraints

Fertility control







[Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II.] 



[Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management.] 



[Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.]	Comment by Steve: What sample?



[Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary. ] 

1) [Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.]



[Wolf management to facilitate elk winter use of native range.]



[We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. ]



Models

Limiting Factors – [DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?]

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 	Comment by Steve: Not a universal definition.  Needs to be in context of this specific discussion.  Suggest incorporating in Models.	Comment by Steve: Need to be specific about what the issues are and how we propose to address them.



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  [image: ]

Figure __.







[If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. ][image: ]

Figure__.   Hypothetical relationship between calf survival and available forage.



[We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). ]



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use	Comment by Steve: Are we sure this is necessary?



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. [(this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable).] Use is the product of animal abundance in block i in time t, , and days present,   [(may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective)], such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes [(this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). ]



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. [This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point. ] 







MONITORING



SCHEDULE

		

Table _.  Anticipated schedule of annual Adaptive Management Plan activities.	Comment by Steve: Example table if we want to use something like this.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.



		Activity

		Month



		

		J

		F

		M

		A

		M

		J

		J

		A

		S

		O

		N

		D



		Elk and bison classification

		

		x

		

		

		

		

		

		

		

		

		

		



		Irrigation

		

		

		

		

		

		x

		x

		x

		x

		

		

		



		Forage estimates

		x

		x

		x

		x

		

		

		

		

		

		

		

		x



		Etc…..

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		











BUDGET



		Table _.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.	Comment by Steve: Example table, to be expanded, modified as necessary.



		Agency / Activity

		Year



		

		1

		2

		3

		4

		5



		National Elk Refuge:

		

		

		

		

		



		   Expense 1

		$0

		$0

		$0

		$0

		$0



		   Expense 2

		$0

		$0

		$0

		$0

		$0



		Grand Teton National Park:

		

		

		

		

		



		   Expense 1

		$0

		$0

		$0

		$0

		$0



		   Expense 2

		$0

		$0

		$0

		$0

		$0



		Wyoming Game and Fish Department

		

		

		

		

		



		   Expense 1

		$0

		$0

		$0

		$0

		$0



		   Expense 2

		$0

		$0

		$0

		$0

		$0



		Subtotal: National Elk Refuge

		$0

		$0

		$0

		$0

		$0



		Subtotal: Grand Teton National Park

		$0

		$0

		$0

		$0

		$0



		Subtotal: Wyoming Game and Fish Department

		$0

		$0

		$0

		$0

		$0



		Grand Total

		$0

		$0

		$0

		$0

		$0
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Comment [S1]: The first 3 subheadings could be 
nested under a 1st level subheading of 
“Background” but we can evaluate that later as this 
section takes form. 

Comment [S2]: Describe the context of the 
resource at issue. 

Comment [S3]: Briefly describe how we got 
here. 

Comment [S4]: Summarize the most important 
aspects of the plan, to provide enough detail to set 
the stage and preclude readers’need to go back to 
this document for purposes of understanding the 
AMP. 

Comment [S5]: Make it clear here that this 
document tiers off of NEPA compliance already 
completed in the BEMP 

Comment [S6]: Directly from the BEMP. 

Comment [S7]: This is what we are proposing, 
i.e., the experimental approach to implementing 
several new actions in an AMP context.  It includes 
specific, tangible actions and detail about how they 
will be implemented. 

Comment [S8]: Don’t have a solid understanding 
of what this is or how necessary it is.  It needs to be 
kept as simple as possible in my opinion. 

Comment [S9]: Monitoring the results of 
experimental actions. 



 

 
 

EXECUTIVE SUMMARY

  



 

1 
 

INTRODUCTION 
 
Uncertainty regarding how to reach objectives for 
elk and bison populations, desired habitat 
conditions, and disease management in Jackson 
Hole remains after many years of study and 
debate. Determining an effective set of 
management actions to meet multiple and 
potentially conflicting objectives is needed. In an 
effort to address this, an adaptive management 
(AM) approach is being undertaken (Walters 
1986). There are four essential elements to an 
adaptive management approach: 1) well defined 
and mutually agreed upon objectives, 2) clearly 
articulated management actions and strategies, 
3) a model, or competing models, describing the 
dynamics of the system being managed, and 4) a 
monitoring program to quantify system response 
to management and allow estimation of the 
difference between the observed and predicted 
(from the model or models) system response. A 
fifth component, optimal decision making, is also 
included in some AM efforts. The AM approach is 
‘adaptive’ because learning through management 
experiments (management actions implemented 
to change the state of the system) occurs. In 
single-model AM projects the learning results in 
better estimates of the effects included in the 
model, i.e., there is less uncertainty about how 
the system will respond to management actions. 
In multiple-model AM project learning occurs 
through the competition of models in the model 
set. Each model provides a representation of a 
competing idea (hypothesis) about how the 
system works. The model that best predicts 
system response to management provides 
support that the hypothesis it represents is a 
better description of the system than the other 
hypotheses, reducing uncertainty about the 
system being managed.    
 
Uncertainty abounds in wildlife conservation and 
management.  For example, how survival and 
distribution of bison and elk will respond to 
different management actions is only modestly 
predictable. Similarly, what number of elk and 
bison the area can support based on desired 

conditions is largely unknown, and likely varies in 
response to environmental variation (e.g., 
weather, habitat heterogeneity). These types of 
uncertainty are often referred to as process 
error, i.e., imperfect knowledge of the biological 
system being managed. A second type of 
uncertainty is related to our inability to conduct a 
complete census of a population, i.e., partial 
observability (Williams 1997). This is sampling 
variation associated with wildlife monitoring, also 
commonly referred to as observation error 
(Hilborn and Mangel 1997). Process and 
observational error create uncertainty that limits 
a manager’s ability to make informed 
management decisions.  
 
The Bison and Elk AM plan will embrace existing 
uncertainty regarding drivers of bison and elk 
wintering abundance and distribution, and 
survival, in the Jackson Hole area and on the 
National Elk Refuge (NER), provide further 
understanding of important limiting factors, and 
help guide management actions toward those 
that will have the most direct benefit to achieving 
stated goals and objectives. The Bison and Elk 
Management Plan (BEMP; USFWS and USNPS 
2007a) provides goals, objectives, and strategies 
related to bison and elk population in the Jackson 
Hole area and within the NER. The AM plan is an 
extension of the BEMP, providing an adaptive 
management framework to achieve the goals and 
objectives of the BEMP. Therefore, the AM plan is 
considered a step-down plan to the BEMP and 
utilizes the goals and objectives within the BEMP. 
Strategies from the BEMP were incorporated into 
additional strategies considered during the 
development of the AM plan. The AM plan and 
associated efforts is an opportunity to collectively 
learn from ongoing work to manage elk and bison 
in the Jackson Hole area. 
 
The BEMP contains four goals (Fig. 1) and 20 
associated objectives (Appendix I). Completion of 
an AM plan to manage bison and elk populations 
is specific to the Sustainable Populations BEMP 
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goal (Fig. 2). The Sustainable Populations BEMP 
goal outlines ‘a phased approach to reducing the 

number of animals on [supplementary winter] 
feed’ while achieving 1) Wyoming Game and Fish 
Department (WGFD) population objectives for 
the Jackson Elk Herd (JEH) and 2) an elk sex ratio 
in Grand Teton National Park (GTNP) of 35 bulls 
for every 100 cows. The first phase sets initial 
population objectives at 5000 elk on winter feed. 
The second phase calls for elk populations that 
are adaptively managed to “achieve desired 
conditions, with animals relying predominantly 
on native habitat and cultivated forage”. The 
bison population objective of 500 animals post-
hunting season was determined based largely on 
maintaining genetic heterozygosity while 

minimizing other conflicts (USFWS and USNPS 
2007a). Unlike the second phase elk objective, 

the bison objective is independent of additional 
criteria defined as desired conditions.  
 
Desired conditions on the NER relate to six 
criteria to be considered as triggers for 
management actions for ‘progressively 
transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing 
forage’. These considerations are: 1) Level of 
forage production and availability on the National 
Elk Refuge, 2) Desired herd size and ratios, 3) 
Effective mitigation of bison-elk-cattle mingling 
on private lands, 4) Winter distribution patterns 
of elk and bison, 5) Prevalence of brucellosis, 

 

Figure 1.[in Introduction/BEMP section] Hierarchical relationship among the vision, fundamental 
objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and 
USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to 
adaptively manage …elk populations with animals relying predominantly on native habitat and 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd 
(JEH). 
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chronic wasting disease, and other wildlife 
diseases, and 6) Public support. For example, 
forage production desired conditions are 
articulated in the Habitat Conservation objective 
of the BEMP; the current trigger for starting 
supplemental winter feeding is based on 
available forage (see below). Desired herd sizes 
and ratios are similarly defined in the BEMP (e.g. 
Phase 1 NER wintering elk objective of 5000, see 
above), however a significant component of the 
adaptive management plan is determining the 
number of wintering elk the NER can support 
while achieving the other desired conditions.  
 
Accomplishing the objectives identified within 
the BEMP using management actions available to 
the NER, WGFD, GTNP, and Bridger-Teton 
National Forest (BTNF) is the intent of this plan. 
The working group created a problem statement 

to articulate the connection among the decision 
framework, objectives, actions, and predicted 
outcomes:   

 
The adaptive management plan identifies actions 
(include reference to BEMP) for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage while maintaining population and herd 
ratio objectives. The primary actions available to 
achieve BEMP objectives include the 1) timing of 
winter feeding, 2) timing of hunting, and 3) 
harvest levels that can be implemented annually 
to encourage greater use of native range and 
cultivated free-standing forage. Management 
actions will incorporate those that 
simultaneously minimizing disease prevalence, 
maintain public support and minimizing 

 

Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 
phased approach to reducing the number of animals on feed, and the six considerations for the 
adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and 
USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and 
bison in the Jackson Hole area are shown in relation to the desired herd size consideration. 
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comingling of elk and bison with cattle on private 
land.  
 
The Phase I objective of 5000 elk appears to have 
originated from Hobbs et al. (2003). This report, 
based on three simulation exercises, concluded 
that “in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 
500 bison, roughly 16,000 elk can find forage on 
the Greater Teton Ecosystem without incurring 
forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.” 
Hobbs et al. (2003) do not explicitly define winter 
in the report, but appendix B of the report 
describes the ‘entire winter’ as ‘roughly 
November 1st to July 1st’. Presumably the 
numbers given in the report represent the 
number present throughout the winter period, 
although this is not explicitly stated. It is 
important to note that elk use stored energy 
reserves during winter, so incurring a forage 
deficit does not imply an immediate threat 
(Hobbs 1989, Cook 2002).  
 
The number of elk on winter feed on the NER and 
bison in the Jackson Bison Herd (JBH) currently 
exceeds the Phase 1 objective from the existing 
BEMP (Fig. 1) (USFWS and USNPS 2007a). The 
JEH, which includes elk wintering on the NER, is 
within WGFD objective, while the JBH population 
is above objective. Therefore the primary issues 
for reaching Phase 1 population objectives are 
related to 1) distribution of elk during winter, and 
2) abundance of bison.  

Population of Interest 

A succinct and precise definition of the 
populations of interest is essential for developing 
models of system dynamics and appropriate 
monitoring, and determining if objectives are 
being met. Bison and elk populations of interest 
differ slightly in definition as stated in the BEMP 
objectives. The bison objective is for the post-
hunt population within the Jackson Hole area 
(the Jackson Bison Herd [JBH]), inclusive of the 
NER. Conversely, the elk population objective for 
the NER is specific to the number of animals on 
feed at the refuge, and is a sub-objective within 
the broader Jackson Elk Herd (JEH) (Fig. 2) post-
hunt objective set by the Wyoming Game and 
Fish Commission (a governor-appointed policy-
making board). Elk herd unit boundaries are 
determined by the WGFD and represent 
population boundaries where there is an 
estimated annual interchange with surrounding 
herds of <10% (Emmerich et al. 2007).  
Approximately 65% of the JEH winters on the NER 
based on February classification counts (see 
below for definition of classification counts; 
USFWS & WGFD unpubl. data). The Jackson bison 
herd primarily winters on the NER (~90%), but 
range much further during the rest of the year 
(USFWS & WGFD unpubl. data). Geographic 
range of bison, figure, etc. It would be best to 
include a single figure that delineates the JEH 
and bison population. Eric has the shapefiles to 
update the figure. 
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Determining if the BEMP population objectives 
are being met requires periodic estimates of the 
populations of interest. There are two 
components to the population objectives that 

need to be considered — where animals are and 
when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the 
NER, i.e., there is not a sub-objective specific to 
the Refuge as there is for elk. Moreover, the 

 

Figure 2.  Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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bison population objective is less temporally 
specific than that for elk, the former being an 
annual post-hunt population objective and the 
latter being defined based on the number of 
animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the 
population of interest due to movements of 
animals into and out of feedgrounds during 
winter feeding. More importantly, the amount of 
time elk are on feed varies among years.   

 

While not explicitly stated, the BEMP was written 
with an assumption that annual classification 
counts were to be used as the metric to 
determine if population objectives were being 
met, i.e., as a proxy for the number of elk on feed 
at the NER. Classification counts are a 
coordinated census of the JBH and JEH, 
collaboratively undertaken during early February 
by WGFD and the NER and GTNP. These counts 
are undertaken during a single survey period and 
do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number 
of animals present on a single day during a 
winter, or the sum total of animals present 
throughout a winter, respectively) of bison or elk 
on feed. Elk and bison are enumerated by age 
and sex classes, providing population class 
structure information as well as overall 
abundance. Elk classes recorded during the 
classification count are calf, cow (includes 
yearlings), spike bull, and mature bull; bison 
classes are calf, yearling cow, yearling bull, adult 
cow, adult bull. A 5-10% difference typically exists 
between the classification count estimate and 
the daily number of elk on feed during peak 
abundance. Peak elk abundance on the NER 
during 2007–2013 occurred late February 
through the first week of March (USFWS 
unpublish. feedline data) (Fig. 3). Proposed 
changes to a less conservative feeding program 
that would result in a later initiation of winter 
feeding (see Development of Alternative 
Management Actions and Strategies below) 
could increase the difference between when the 
classification count is conducted and peak 
numbers of elk on feed. A less conservative 

feeding program could also result in initiation of 
feeding on the NER after the classification count 
has been completed in some years. Lastly, the 
classification count may be replaced in the near 
future by survey (i.e., not a census) methodology 
used elsewhere in the state by WGFD for 
estimating elk abundance. The new survey 
methodology may not provide suitable NER-
specific estimates of elk abundance for 
determining if Refuge population objectives are 
being met.  

 

Beyond logistical or methodological 
considerations, a single elk population estimate 
in time would not adequately capture the 
dynamic nature of elk abundance in relation to 
winter feeding on the NER. For example, 5000 elk 
on winter feed (the current BEMP Phase 1 
objective) for three months would likely have a 
greater impact on NER habitats than 5000 elk on 
feed for a single month. The BEMP Phase 1 elk 
population objective is not defined by time, 
leaving it open for interpretation whether the 
objective was intended as a mean number of 
animals fed during a winter, a maximum number 
fed, or a cumulative number fed. To address this 
issue while staying within the implied intent of 
the BEMP, we chose elk-fed days (EFD; the 
cumulative number of elk fed during a feeding 
season) as the metric for determining if the elk 
population objective is being met. This number 
combines both the spatial and temporal aspect of 
animals on the NER, providing better accounting 
of potential effects than a single classification 
count. It is also believed that this is more 
consistent with winter carrying-capacity 
projections estimated in Hobbs et al. (2003). The 
Phase I objective of 5000 elk on feed is defined 
relative to elk-fed days as  

 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 

 

where d is the mean number of days of feeding 
from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with 
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the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. 
Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 
22) and the bison population objective of 500 
animals. This latter value provides an important 

historical perspective on winter feeding of bison 
and can assist in determining efficacy of 
management actions toward accomplishing the 
bison objective; post-hunt bison abundance will 
be the definitive number used for determining if 
the bison population objective is being met.  

 

Development of Alternative Management Actions and Strategies
Alternative management actions were identified 
during a meeting of stakeholders at the NER 22 
May 2013. Alternative actions, and constraints, 
were developed for the NER winter elk 
population and the JBH. A series of further 
meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 
24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of 
actions that form complete and comparable 
alternatives (Gregory et al. 2012).  

 

Reference case—It is helpful to identify a 
reference alternative that captures the recent 
and ongoing management actions that have led 
to the current state of the system for comparing 
with new alternatives that are developed. 
Ongoing management actions include winter 
feeding, irrigation, harvest, and hazing.  

 

Population Objectives. Big game population 
objectives in Wyoming are established by the 
WGFD and their commission, and evaluated and 
updated at least every five years. Objectives 
represent the preferred number of animals 
during winter within a herd unit (e.g., the Jackson 
Elk Herd) and are determined based upon 
multiple factors, including 1) available habitat to 
support the defined population, 2) hunting 
access, and 3) tolerance for wildlife on private 
lands by landowners (Tassell et al. 1995). Public 
input on proposed population objectives is 
obtained during public hearings held by WGFD. 
After public input the hearings the proposed 
population objectives are presentedsent to the 
Wyoming Game and Fish Commission for review 

and approval. The NER, GTNP, and Bridger-Teton 
National Forest (BTNF) have regularly 
participated in WGFD big game population 
objective reviews of population objectives for 
both and revision processes in the past for both 
the JEH and JBH. These federal agencies will 
continue to participate in objective setting for the 
JEH and JBH populations. 

 

Winter Feeding.  The current JEH winter feeding 
program includes two groups of feedgrounds – 
one on, and managed by, the NER, and the 
second managed by WGFD. The latter are the 
Alkali, Fish Creek, and Patrol Cabin feedgrounds, 
collectively known as the Gros Ventre 
feedgrounds, located on BTNF lands. Initiation of 
feeding is currently conservative, i.e., has the 
primary objectives of minimizing elk 1) winter 
mortality of the most susceptible group, calves, 
and 2) comingling issues with cattle on adjacent 
private lands. Winter feeding begins when 
available forage reaches approximately 300 lbs 
acre-1 at key index sites. Available winter forage 
for elk and bison on the NER is largely 
determined by snow conditions, rate of forage 
consumption during fall and winter, and biomass 
of forage produced during the previous growing 
season.  

 

Forage biomass (metric tons) is correlated with 
the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 
1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–

Comment [S30]: Will need some subheadings to 
better organize and track presentation I think. 

Comment [S31]: I am inserting subheadings like 
this now in an effort to get a better grasp on 
organization.  We may elect to use or not use these 
in the end. 



 

2 
 

2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. Estimation of forage biomass 
is done annually based on sampling at index sites. 
Index sites are selected subjectively each year 
based on presence of vegetation highly palatable 
to elk such as naturally sub-irrigated wet 
meadows, irrigated areas with significant green 
vegetation, and in years with adequate late 
summer/early fall precipitation, native dry 
grassland plant communities with basal green up.  

 

During 1995–2013, mean initiation of winter 
feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination 
of winter feeding during this same period was 3 
April, ranging from 20 March to 20 April. 
Initiation and termination dates vary widely 
based on winter conditions. Excluding years in 
which feeding did not occur, mean initiation and 
termination dates for winter feeding during 
1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and 
first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding 
each year.  

 

Winter feeding coordination between the NER 
and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to 
assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to 
the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite 
up-slope migration is less likely. Termination of 
feeding at feedgrounds needs to be coordinated 
so animals moving to the NER after feeding ends 
on the Gros Ventre feedgrounds do not remain at 
the refuge. This coordination will continue 
regardless of the management strategy 
employed.  

 

Bison are fed as necessary to ensure elk are 
adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison 
at the northernmost NER feedground (McBride) 
by feeding them prior to feeding elk. Bison are 
fed separately from elk and are given a ration 
adequate to ensure they do not move to elk 
feeding areas. This also influences distribution of 
bison in the winter, reducing conflict associated 
with bison moving into 1) Jackson, and 2) the 
Nowlin unit of the NER where commercial sleigh 
rides occur.  

Elk Harvest. Total harvest of the JEH was reduced 
over the last decade as the population objective 
was reached (Fig. 4). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt.  

Associated with harvest on the NER, “tag and 
drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to 
guide on the NER. This program will continue 
regardless of the management strategy 
employed.   

 

Table 1. Winter feeding mean initiation and 
termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming 
Game and Fish Department. Standard 
deviations are provided parenthetically. 

Feedground Initiation Date 

Alkali 10 January (18.8) 
Fish Creek 9 January (12.3) 

Patrol Cabin 11 January (13.5) 
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Elk Hazing. Hazing of elk is currently only 
undertaken in spring to encourage elk (and bison) 
to move off of the NER. Attempts at post-
hunting/pre-feeding hazing of elk to the north 
part of the refuge occurred (e.g., 2005–2006), but 
were largely ineffective with elk generally 
returning the following day to the south end of 
the NER. These efforts included hazing using 
ATVs, on foot, and on horseback. Reducing spring 
hazing to increase early-season harvest was 
considered as a potential action but not included 
due to 1) the perception that the loss of forage 
on the Refuge by resident elk during summer 
would offset gains due to increased harvest, 2) 
presence of wolves on the northern end of the 
Refuge may preclude the desired response of 
reduced hazing to keep elk on the north end of 
the Refuge, and 3) recently observed aspen 
recovery could be reduced if elk use increased on 
the north end of the Refuge.  

 

Private Lands Fencing.  Fencing of hay stacks and 
livestock feedline areas has historically been used 
to mitigate conflict on private lands. Fencing as 
mitigation on private land will continue in a 
targeted fashion. For example, a proposed 
mitigation in the Horse Creek area would involve 
a land trade with a private landowner to move 
livestock winter feeding operations off of a south 
facing slope that is a movement corridor for elk. 
Fencing three sides of the private land would 
separate the corridor from the livestock feedline. 
Targeted fencing of golf course greens and sand 
traps fall through spring has been successful in 
some situations for mitigating elk and bison 
presence in these areas. It is important to note 
that the county has a ‘wildlife-friendly’ fence 
policy and does not support fencing impermeable 
to wildlife. 

 

Winter Elk Numbers and Distribution. The 
outcome of the reference case described above 

 

Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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for elk abundance and distribution during winter 
in the JEH is shown in table 2. Population 
objectives for the two feedground complexes are 
provided, as are annual elk abundances as 
measured during the classification count. The 
data presented in table 2 demonstrate the 
potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining 
within the JEH objective of 11,000 (±10%). 

 

Bison Herd Growth. Bison numbers grew 
exponentially from the 1970s until recently, 
peaking at 1059 animals in 2007 (Fig. 5). Recent 
declines in the number of bison are largely 
attributable to increased hunter harvest on the 
NER.  

Bison Hunting/Herd Regulation.  Bison hunting 
begins on August 15 and ends in early to mid-
January; no bison hunting is allowed in GTNP, 
resulting in bison often staying in the park during 
the hunting season with only occasional 
movements onto the NER until severe winter 
conditions occur. Given this situation, harvest 
management balances extending the hunt as late 
in January as practicable without conflicting with 
winter feeding. The dynamic nature of winter 
conditions makes this unpredictable, and results 
in the use of emergency bison season extensions 
or reductions. For example, an emergency 
extension of the season (no later than 31 

January) could occur if mild winter conditions 
precluded desired harvest levels earlier in the 
season. Conversely, an emergency closure may 
be necessary if winter weather conditions require 
feeding to commence before the predetermined 
season end date. 

 
Most bison harvest occurs on the NER, with some 
additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, 
mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to 
arrest the exponential growth of the population, 
reducing bison numbers from the peak in 2007 to 
855 animals in 2013 (Fig 5). Licensing changes for 
hunting Jackson Hole bison were enacted in 2014 
to increase harvest, especially of bison females.  
These included a reduction in the bison 
female/calf license fee (from $416 to $263 for 
residents and from $2522 to $1022 for non-
residents) and eliminating the once-in-a-lifetime 
restriction on a successful bison hunter to only 
those that successfully harvested a bull. Tribal 
bison harvest is currently defined in the BEMP to 
permit up to five animals for ceremonial 
purposes; tribal harvest generally occurs outside 
of the state bison season. Translocation of bison 
to tribal lands outside of Teton County is not 
currently permitted due to brucellosis concerns.  

 

 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Bison Hazing.  Some bBison would likely occupy 
the Refuge year-round without management 
intervention, but as a result of hazing by refuge 
staff and disturbance by hunters, peak bison 
activity on the NER occurs January–April each 
year.  If bison fail to leave the NER following the 
cessation of supplemental feeding they are 
typically hazed off the Refuge using all-terrain 
vehicles (ATVs) in late April to early May.  Hazing 
moves bison to GTNP, where they generally 

remain until mid-July. From July to early August 
bison that return to the NER are hazed back to 
GTNP to protect winter forage for elk during the 
winter months. Hazing efforts in August cease 
within several days to weeks of the bison season 
in an effort to increase hunter harvest.  

 

National Elk Refuge 

 

Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
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Alternative management actions identified for 

Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management 
action strategies. Ongoing management actions that will be continued regardless of strategy selected are 
not included in the table; descriptions can be found in the ‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 77)  X X X 

Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest Service  

  
X 

Fertility control (Hunt Area 78 & GTNP 
South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and adjacent 

public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
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meeting the NER winter elk population objective 
can be grouped into four categories, including 1) 
winter feeding management (both on and off the 
NER), 2) population management (harvest, 
culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 
4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). 
The latter represent sequenced alternatives that 
would be necessary to implement due to 
wintering elk dispersing onto private lands 
adjacent to the NER in response to other 
management actions taken. A fifth group of 
alternatives associated with increasing public 
awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk 
winter mortality were included after the meeting. 
These actions represent acknowledgement that 
the current feeding program results in reduced 
winter mortality, perhaps exacerbating already 
low public tolerance to increased winter 
mortality, whether episodic or perennial in 
nature. This group was expanded to include more 
targeted education and outreach efforts for 
landowners, sportsmen and agencies, and the 
WGFD Commission, depending on the strategy.  
Lastly, a group for each of monitoring and 
enforcement were included to allow proper 
accounting of projected costs associated with 
each management action strategy.   

 

Winter feeding management—Management of 
winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in 
the Jackson Hole area. Historically, Ffeeding on 
the NER has beenis initiated each year based on a 
series of factors, including the amount of forage 
on the NER, number of elk present, and snow 
conditions. Initiation of feeding is currently 
conservative (see Reference case, pg 5). A less 
conservative approach would result in later 
initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. 
Including agronomic grassland plant communities 
without significant green vegetation and/or 
reducing the available forage threshold would 
result in a less conservative winter feeding 

program. Per capita ration levels would not 
change from the current level.   

 

Implementing a less conservative feeding 
program could result in very limited, or no, 
feeding given certain winter conditions. However, 
the criteria for a less conservative feeding 
program would not be such that it could be 
construed as ‘emergency feeding’, i.e., feeding 
only to preclude a catastrophic mortality event. 
Colorado, Idaho, and Utah provide examples of 
states that have emergency feeding policies. 
Existing evidence suggests that emergency 
feeding is not very effective (see review in 
Putman and Staines 2004). Moreover, the current 
feeding regime has been developed for non-
emergency situations; a review of current rations 
and pellet composition would be necessary to 
adjust the program for emergency feeding.  

 

Population management—Hunter harvest is the 
primary tool employed for population 
management of elk and bison in Wyoming. 
Increased harvest objectives on/near the NER 
would target the southern segment (Hunt Areas 
77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. 
Doing this would help achieve JEH objective while 
minimizing harvest on migratory segments. In 
order to track hunter harvest there would need 
to be an increase in monitoring, e.g., hunter self-
registration.         

 

Elk hunting on the NER currently ends mid-
December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from 
moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 
and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely 
be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 
would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. 
These proposed coordinated efforts would need 
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to be approved by the Commission, BTNF, and 
GTNP.  

 

Fertility control was considered and rejected in 
the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in 
the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to 
the state undertaking fertility control on private 
lands in collaboration with landowners in Hunt 
Area 78 and Grand Teton NP South would occur 
during summer on private lands. Research 
completed since signing of the BEMP indicates 
fertility control may be more tractable now than 
when it was considered during preparation of the 
BEMP. Killian et al. (2009) demonstrated 
effectiveness of GonaCon™, a gonadotropin-
releasing hormone vaccine, in female elk. Dart-
delivered 2 ml doses of 1000 μg GonaCon™ 
resulted in nearly complete infertility of females 
treated in September. Much of the early research 
on this immunocontraceptive vaccine was for use 
in white-tailed deer, with regulatory approval of 
GonaCon™ for use in female white-tailed deer by 
the U.S. Environmental Protection Agency 
granted in 2010. There are no known dangers to 
humans or wildlife from eating animals that have 
been treated with GonaCon™. 

 

Most of the observed increase in segment 
population has occurred in the largely non-
migratory Hunt Area 78 / Grand Teton NP south 
segment. Increased harvest in this segment 
would help address a number of issues, in 
addition to assisting in reaching Phase I objective. 
Harvest is nearly as liberal as possible at this 
time; the greatest limitation is hunter 
opportunity in residentially-developed areas. Elk 
use in those areas is increasing, necessitating 
continued collaboration with homeowner 
associations to improve hunter access within 
residential developments. Many associations 
have covenants that exclude firearms, but 
archery may be an option where firearms are 
excluded. There is also a growing constituency for 
trophy bulls in these areas.  

 

A hunter management program for Hunt Area 78 
would coordinate private land access through a 
hunt manager as liaison to private landowners. 
This program would be modeled after similar 
programs in Montana, as well as several in 
Wyoming (Meteetse, Laramie Peaks, etc.).    

 

Habitat Improvements. Habitat improvements 
discussed so far have focused on fire treatments 
on range adjacent to the NER to increase 
attractiveness of these areas to wintering elk. 
Opportunities exist for managed fire in certain 
areas, but opportunities for prescribed fire are 
limited. Fire treatments in lynx habitat would not 
be possible, therefore it would be necessary to 
determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas 
within sage grouse core habitat (i.e., within a 4 
mile radius of a lek) have a 5% disturbance cap 
that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) 
are available for treatment, but treatments need 
to be defined as a fuels reduction.  

 

There is potential to have fire management areas 
on the refuge, but the conflict with sage grouse 
on the northern portion of the NER, which is 
identified as sage grouse core habitat, would 
need to be addressed. The plan will therefore 
include prescribed fire even if it isn’t a primary 
tool. These changes would represent a small, 
ephemeral gain at best in changes to habitat that 
may result in more elk wintering outside of the 
NER. Wildland fire use (i.e., wildfire to meet 
resource objectives) is authorized forest-wide in 
the BTNF. Much of the BTNF adjacent to the NER 
is within the Gros Ventre Wilderness, which is 
managed to allow “natural processes of 
ecological change to operate freely. The number, 
size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 
2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic 
in nature. 
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Private lands mitigation—Easements and leases 
have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. 
Easements would incentivize steer operations by 
purchasing from willing sellers the right to have 
cow/calf pairs. Easements should also consider all 
winter feeding of livestock (e.g., horses), certain 
agricultural crops that are attractants to elk (e.g., 
irrigated hay), as well as hunting access. These 
easements would be purchased and enforced 
through agencies and local land trusts. Leases in 
the Spring Gulch area are not a suitable solution 
due to the current level of development; may be 
an option in Buffalo Valley assuming the weather 
allows animals to winter there. Leases/easements 
would need to include a statement that the 
individual would forfeit their right to make a 
depredation claim to WGFD.  

 

Non-traditional landuse mitigation would differ 
from that described above for traditional 
landuses. For example, the Jackson Hole 
Conservation Alliance is working with subdivision 
landowners to install landscaping that is less 
attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify 

issues for mitigation, and provides input to real 
estate developers and in county planning 
documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on 
an as-needed basis. 

 

Public education/outreach—Each partner agency 
will have the opportunity to become involved in 
the planning and execution of education and 
outreach (EO) efforts. Increased public EO efforts 
will be undertaken regardless of the strategy 
selected. These efforts will include increasing 
public awareness of, and tolerance for, natural 
levels of winter mortality in elk. This would be 
accomplished through local news releases and 
radio announcements, training for sleigh-ride 
contractors that includes information on winter 
mortality in unfed populations of elk, etc. Regular 
updates on the planning process and progress 
towards meeting objectives set out in the BEMP 
will also be provided to the public through NER 
media outlets. County Commissions will be 
included in public EO efforts to make sure they 
are aware, and supportive, of the agencies’ 
efforts.  
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Landowner EO would differ between those 
engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., 
residential developments, golf courses). The 
decision to change a livestock operation from 
cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would 
respond to an article in the paper, news story on 
the radio or even a letter.  This kind of effort will 
require primarily one-on-one interactions with an 
individual that has built relationships and trust 

within the community. This would require a 
private lands biologist to work with private 
landowners in the area. The position could be a 
shared position among agencies. Conversely, EO 
focused on homeowners in exurban 
developments will focus more on meetings with 
homeowners’ associations, residential 
developers, etc., to provide information 
regarding living with wildlife, wildlife 
management and conservation, etc. All agencies 
will need to collaborate in initial efforts to reach 

Table 4. Management constraints identified for the National Elk Refuge wintering elk population 
objective. 

Policy constraints 

Hunt end date (Feb. 1st) 

Carcass disposal (Feb. 15th)  

Commission structure (WGFD) 

Forest Service access (Dec. 1st closure) 

Easement limitation (NER boundary) 

2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 

Social constraints 

Hunter numbers 

Winter mortality (social acceptance) 

Public safety (ungulate/vehicle collisions) 

Disease (cattle commingling) 

Land-use conflicts (agricultural and residential) 

Biological constraints 

Disease 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 

Migratory segment (maintain summer distribution goals) 

Funding constraints 

Easements 

Fencing 

Fertility control 
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key landowners and homeowner associations to 
convey the objectives and primary issues involved 
in managing elk and bison in Jackson Hole, as well 
as to express the importance of their involvement 
in the process. WFGD is currently doing this in 
some areas, e.g., Hunt Area 78.  

Sportsmen EO would include meetings with local 
and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, 
etc.  General newspaper articles could also help 
disseminate information. This could be largely 
accomplished with existing staff.  

 

Agency EO is happening to some degree through 
AMP meetings.  It would be helpful to focus on 
two different groups; field staff and Regional 
Office managers.  Field staff are instrumental in 
achieving management actions on the ground, 
but also support changing public opinion in the 
local area through their personal interactions 
outside of work.  Regional office EO is essential in 
building the necessary support to obtain project 
resources and have support when controversies 
are elevated to their level.    

 

WGFD Commissioner EO will require personal 
contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and 
perhaps others.  This will include 1) tours of the 
NER and GTNP and 2) a briefing on alternative 
strategies resulting from the AMP. 

 

Monitoring—Draft once strategies are finalized. 

 

Enforcement—Draft once strategies are 
finalized. 

 

Contstraints 

Constraints that were identified for managing 
wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, 
and funding constraints, and combinations 

thereof (Table 4). The most common constraints 
were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) 
constraints. Many of the identified constraints 
could be identified in multiple groups; we largely 
identified constraints as belonging to a single 
group to simplify classification.  

 

National Elk Refuge Strategy Narratives 

Management action strategies were divided into 
themes based on the focus of the grouped 
actions within a strategy. For example, the 
National Elk Refuge-Focused strategy targets 
winter elk distribution through management 
actions primarily taken on the refuge. The 
Southern Herd Segment Management strategy is 
a set of actions intended to reduce the number, 
and productivity, of the largely non-migratory elk 
in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The 
Late Season Harvest strategy would increase 
harvest more generally in the JEH through 
coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as 
necessary to continue, or implement, regardless 
of the strategy selected. Those to be continued 
are the 1) intra-seasonal management and 
coordination between the NER and WGFD Gros 
Ventre feedgrounds, 2) fencing for private lands 
mitigation, and 3) “tag and drag” and guided 
hunts on the NER and GTNP. New actions to be 
implemented across all strategies include 1) a 
late-season refuge hunt, 2) Fire management on 
NER and adjacent public land, 3) increased public 
education and outreach, and 4) increased WGFD 
Commission education and outreach. 

   

National Elk Refuge-Focused Strategy 

The NER-focused strategy is based on altering 
distribution of elk using management actions 
centered primarily on the refuge. This strategy 
implements actions to make the refuge less 
attractive to wintering elk primarily through a 
less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that 
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a proportion of elk that winter on the refuge can 
be conditioned to stay on adjacent winter range 
based on decreasing the incentive (later initiation 
of feeding) and increasing the disincentive (late 
season hunt) to moving onto the refuge. 
Incentivizing steer operations on private lands 
would be undertaken to address the increased 
proportion of elk that may winter on adjacent 
private lands. Similarly, education and outreach 
to private landowners is included in this effort to 
increase acceptance of elk wintering on private 
lands adjacent to the NER. Increased 
enforcement on the NER would also be necessary 
due to the addition of the late-season hunt.  

 

Southern Herd Segment Management Strategy 

The southern herd segments (Hunt Area 78 and 
GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, 
migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of 
the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses 
management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed 
actions include increasing harvest through the 
development of a hunter management program, 
a program that also helps address private lands 
mitigation. Targeted fertility control on private 
land summer range could also be explored by 
WGFD, but would need to go through the proper 
approval process (i.e., WGFD Commission). This 
action was considered and rejected in the BEMP. 
Increased outreach to sportsmen and agencies, 
and landowners, would be undertaken; the 
former is due to the potential for fertility control 
and the latter is for increasing awareness of 
landowners of the efforts to reduce the southern 
herd-segment. Increased harvest is localized by 
this strategy, minimizing the potential impact of 
increased harvest on the migratory segments. 
Increased enforcement on the NER would also be 
necessary due to the addition of the late-season 
hunt. 

 

Late Season Harvest Strategy 

The Late Season Harvest Strategy represents a 
broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, 
WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval 
would need to be obtained for extending, or 
moving, the current season in GTNP to allow later 
harvest. Lastly, the current December 1st closure 
to protect wintering ungulates in Hunt Area 80 on 
BTNF lands would need to be modified through 
an environmental review process to allow hunter 
access into that area. Currently the JEH could be 
reduced by approximately 1,000 animals before 
being below objective (11,000 ± 10%). A WGFD 
Commission approved reduction in the JEH could 
be investigated if the efforts of this strategy did 
not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be 
necessary if this strategy was implemented.  

 

National Elk Refuge Strategy Consequences 

 

Considered but not included in the 
consequences table (covered in the EIS) – 
average annual private sector revenue; 
altered archeological resources; 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This 
table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-focused 
Southern herd 

segment mngmnt 
Late season harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance migrants     

Financialb 

Average annual additional costs to 
agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days 
(see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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 Bison 

Alternative management actions for bison on the 
NER and adjacent areas included several 
developed for the NER wintering elk population 
objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified 
were related to bison harvest in an effort to 
influence hunter access or success.  

 

Population management—Hunter harvest of 
bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further 
efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach 
the bison population objective. Most of the 
actions identified are related to increasing 
opportunity and success at the existing level of 

Table 6. Bison population strategy table for identifying alternative management action strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north end 
of NER for hunting and carcass retrieval  

X X 

Parking lot origination management 
 

X X 
Alternative reduction actions1   X 

Hazing 
   

No change 
   

Haze bison found south and east of Flat 
and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and adjacent 
public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   1Beyond the scope of this plan and may require NEPA review. 
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hunter numbers. The current number of hunters 
each year is believed to be a maximum number 
allowable while still providing a quality, and safe, 
hunting experience.   

 

Efforts to improve late-season access to the north 
end of the NER for hunting and carcass removal 
could facilitate increased harvest. Existing 
retrieval roads become impassable late in the 
hunting season due to snow, and can, for 
example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the 
northern portion of the refuge. Keeping these 
roads open may be difficult in heavy snow years, 
requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be 
considered for carcass retrieval on existing refuge 
roads. Hunter access easements across private 
lands on the northeast corner of the NER will be 
explored as another means of providing access to 
that portion of the refuge for hunting and carcass 
retrieval. 

 

Hunters must originate from a designated parking 
area for hunting bison on the NER. All but one 
designated parking area are within the NER. 
Access to the northwest portion of the NER is via 
a parking area within and managed by GTNP in 
collaboration with the NER. Accessing the refuge 
for hunting from BTNF lands along the eastern 
boundary of the NER was historically not allowed. 
The refuge will continue to manage hunter 
distribution using parking-lot origination in an 
effort to encourage bison to move onto, and 
remain, on the refuge. Hunters with a NER permit 
will also be allowed to access the refuge from 
adjacent BTNF lands.   

 

Continuous review of population management 
actions implemented for reaching the bison 
population objective will be undertaken during 
the life of this plan. If management actions 
outlined in this plan prove ineffective for 
reaching the objective, other actions that fall 
outside the scope of this plan may be considered, 

e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  

 

Culling of bison is currently not used as a 
population management action. Including an 
agency bison cull as a potential population 
management action in this plan does not imply 
agency approval at this time and would only 
receive further consideration upon meeting 
several criteria. Consideration of an agency cull 
would include meeting National Environmental 
Policy Act (NEPA) requirements. WGFD policy 
prevents elk hunting past January 31st to 
minimize hunter exposure to Brucella abortus 
(the bacteria that causes brucellosis). This policy 
is specific to elk at this time, but the same 
concerns exist for late-season bison harvest. 
Between February 1st–15th WGFD personnel can 
harvest animals and the animals can be donated; 
animals killed after February 15th must be 
disposed of in a landfill.  

 

Herd-wide fertility control of bison was 
considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of 
approval of the BEMP, can be found in Appendix 
B of the final Environmental Impact Statement 
(EIS) (USFWS and USNPS 2007b). Need to gather 
more details on the current state of knowledge 
for this technique – would it be possible to have 
the WGFD vet draft a few sentences, with 
current citations, for this purpose? Seems like 
this would have to occur on the feedline to be 
efficient and effective, which would trigger 
NEPA. Bison primarily occur on federal lands, so 
proposed implementation of this action would 
necessitate following NEPA requirements.  

 

Hazing—Reduction, or elimination, of winter 
feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could 
lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh 
rides are conducted. Moreover, increased bison 
use of the southern portion of the NER beyond 
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the Nowlin unit increases the potential for bison 
to enter the town of Jackson. For public safety 
and to minimize conflict in the Nowlin unit, bison 
will be hazed north if found south of a boundary 
starting at the Twin Creek Subdivision, west along 
Elk Refuge Road to Nowlin Gate, north and west 
along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter 
Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and 
north along Flat Creek to the northern boundary 
of the Jackson National Fish Hatchery.  

 

Service-accompanied hunters in NER 
management units south of the bison hazing line 
defined above could be used to haze bison north 
of the hazing line.  

 

Habitat improvements—Fire management on 
NER and adjacent public land to increase 
attractiveness for bison would be the same as 
described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting 
and holding bison on the refuge would be 
primarily to increase susceptibility of bison to 
harvest opportunities.  

Water sources on the east side of the NER would 
be modified to increase flow rates, improve bison 
access to water, encourage bison use and 
potentially increase early season 
harvest.  Existing springs known as waterhole 2 
and waterhole 3 currently have defunct bore hole 
pipes with limited water flows.  These would be 
repaired or replaced to ensure late summer 
water flow and encourage bison use at these 
locations. 

Private lands mitigation—Bison primarily occur 
on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur 
on private lands WGFD has the authority to haze 
or lethally remove bison for safety or private 
lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased 
private lands conflict if winter feeding is reduced 
or eliminated on NER. For example, bison may 

move further south when feeding does not occur, 
increasing the potential for bison in Jackson 
residential areas. To reduce the likelihood of 
bison moving from the Refuge into Jackson, a 
double cattle guard will be installed on Elk Refuge 
Road at the boundary with East Broadway and at 
the gate where the town accesses the municipal 
water wells.  

 

Public education/outreach—Public education and 
outreach for bison management will be 
integrated into EO provided for elk management 
(see pg. X). There are important differences 
between bison and elk biology and management 
that will be articulated. The bison population 
objective differs from the elk objective, with the 
former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS 
and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk 
on feedgrounds, which is fundamentally different 
than the objective for feeding elk to sustain the 
JEH through winter with minimal mortality. 
Winter feeding of bison precludes other conflicts 
that would occur if bison were more broadly 
distributed within Jackson Hole, e.g., bison in the 
town of Jackson and the associated public safety 
conflict. As winter feeding is reduced, or 
eliminated, efforts will be made to manage 
potential increased conflict, but public 
acceptance of increased conflict will be 
necessary. There are important biological 
differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the 
JBH had greater than twice the ratio of calves to 
females in winter compared to elk of the JEH 
(0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year 
period taken to complete the BEMP the bison 
population grew exponentially, increasing from 
627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges 
can also differ between bison and elk. Bison 
female-calf groups spend much of the year in 
GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage 
availability in GTNP. Female-calf groups largely do 
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not use BTNF lands adjacent to the NER or GTNP, 
which constrains population management using 
hunter harvest to a relatively limited area on the 
NER. This can lead to dense concentrations of 
animals and hunters on the NER, which can result 
in hunter conflict.  

 

Increased EO to state agencies, e.g. the 
Department of Agriculture and state veterinarian, 
will be included as part of this action. The range 
of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more 
conflict on private agricultural and developed 
lands. 

 

Monitoring— Draft once strategies are finalized. 

 

Enforcement— Draft once strategies are 
finalized. 

 

Constraints 

Constraints unique to bison management were 
largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not 
currently possible to move bison out of the 
county, nor are bison currently allowed in the 
Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and 
test and slaughter, were considered and rejected 
in the 2007 Environmental Impact Assessment 
(EIS) for the Bison and Elk Management Plan. The 
2007 EIS similarly limits tribal harvest of bison. 
Moreover, there is uncertainty if an effective 
bison fertility control exists, which is a 
technological constraint. What constraints from 
the NER wintering elk constraints table should 
be carried over to the bison constraints table? 

 
 

Comment [S60]: Presentation: maybe easier to 
combine table for both species. 
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[Note/reminder from initial fall meeting Nov. 
2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on 
native, 3) explicit metric for winter mortality that 
is acceptable.]  

 

[Include a paragraph or two that describes 1) how 
phases are related to each other, 2) when we will 
claim we’ve been successful in Phase I, 3) how 
Phase II will be implemented (i.e., stepwise or all 
at once after success with Phase I, 4) whether 
meeting bison and elk objectives simultaneously 
will be necessary to begin implementing Phase II.]  

 

[Disease management – current plan doesn’t 
address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 
2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in 
conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use 
easements for the latter and to balance CWD 
management.]  

 

[Does the current distribution of collared animals 
represent animals on native range? The latter are 
under-represented in the sample. Assuming main 
influence on aspen is from elk on winter 
feedgrounds.] 

 

Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 

Comment [S61]: What sample? 
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[Need to provide justification for just including 
aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to 
management actions; highly-preferred by elk. 

 

Bison impact on wet meadow; will we keep 
reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is 
it firmly set? 

 

Changes that have occurred since completion of 
BEMP – Winter distribution of elk has changed, 
calf ratios have declined excluding short-distance 
migrant segment, wolf presence may have 
exacerbated this, bison numbers, fires in Gros 
Ventre, habitat management to hold elk in GTNP. 
All agencies agreed the plan was doable but the 
distributional shifts challenge that currently – 
S.Cain…graph of proportional distribution of elk 
on feedgrounds (has increased as animals on 
native range have declined). Write this up and 
share with the group for edits. 

 

Do we provide a set date of adjusting feeding 
criteria to build collaboration with publics who 
will be influenced by the change (public 
outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so 
how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an 
effort to maximize bison harvest (i.e., late 
January season). 

 

Include a summary of the actions in this plan that 
tier off of the BEMP vs. those that would trigger 
NEPA. This would include defining strategies 
succinctly and the threshold that would trigger 
NEPA. In this way we can move forward with 
actions that step down from the BEMP and have 
a trigger for initiating NEPA if, and only if, 
necessary. ]  

1) [Removed ‘Grand Teton NP harvest’ from 
the bison alternatives table because it 
was not in the BEMP and would therefore 

trigger NEPA and an act of Congress 
would be necessary (for a hunt, not a 
cull). A bison cull in GTNP would still 
trigger NEPA. Included agency cull (see 
below).  

2) Test and slaughter for bison was 
reviewed and rejected in the BEMP – 
many reasons to not do it.  

3) An agency bison cull would trigger NEPA 

4) Herd-wide fertility control in bison would 
similarly trigger NEPA 

5) Elk fertility control in GTNP south? This is 
currently an action in an elk strategy that 
would trigger NEPA, yet we haven’t 
excluded it from the main plan, simply 
stated it would need NEPA.] 

 

[Wolf management to facilitate elk winter use of 
native range.] 

 

[We need to make sure the co-mingling 
mitigation tools are articulated and 
implementable; this can be started as soon as 
possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of 
the game. ] 

 

Models 

Limiting Factors – [DELETE THIS SECTION, OR 
EXPAND IN THE MODELING SECTION?] 

Limiting factors are demographic components 
that limit population growth of a species. 
Identifying limiting factors, perceived and 
documented, help us better define existing 
uncertainty regarding drivers of elk and bison 
population and potential management actions, 
and monitoring to link the two together. In the 
current situation where management aims to 
reduce or limit a population to a specified 
objective, our understanding of limiting factors 
can be capitalized on to regulate population. For 
example, elk population growth is highly sensitive 

Comment [S62]: Not a universal definition.  
Needs to be in context of this specific discussion.  
Suggest incorporating in Models. 
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to adult female survival (Nelson and Peek 1982, 
Raithel et al. 2007), and therefore increased 
hunter harvest on adult females is a common 
approach to reduce elk populations. In this 
scenario, increased hunter harvest of adult 
females is the management action that could be 
employed to reduce a population to objective. 
This assumes population abundance is the issue 
to be addressed. Conversely, if population 
distribution is the primary issue to be addressed 
management actions to alter animal distribution 
would be employed.  

 

Winter distribution of elk and bison on and near 
the NER is influenced by winter feeding. The 
present feeding program is conservative in 
implementation of feeding to minimize elk 1) 
winter mortality of the most susceptible group, 
calves, and 2) comingling issues with cattle on 
adjacent private lands. Therefore, current feeding 
programs are minimizing a potential limiting 
factor – winter mortality. Moreover, winter 
feeding alters the distribution of elk and bison, 
which can result in localized concentrations of 
animals above stated objectives.   

 

 

 

Figure __. 

Comment [S63]: Need to be specific about what 
the issues are and how we propose to address 
them. 
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[If the fundamental objective is to minimize the 
number of animals on feed we need to 
conceptualize the relationship between elk 
density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal 
in elk diets from feed as a function of elk density 
while accounting for standing forage. I created a 
figure to represent this; no feeding occurs at low 
densities of elk (<1 animal per 300 lbs available 
forage), then asymptotically approaches all Kcals 
coming from feed as density increases. We can 
change the threshold of when feeding starts as 
necessary. 

While this simple model helps us think through 
winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t 

think we can ignore that, especially calf survival? 
It seems to me that what we are trying to do is 1) 
encourage elk to distribute themselves more 
broadly by being less conservative with winter 
feeding (i.e., change the shape of the figure 
above) and conducting late-season hunts, while 
2) staying within an acceptable range of winter 
mortality, especially calf mortality. I’ve been 
thinking about this in this manner since Tim’s 
comments on winter survival at the last meeting. 
I understand that we’re working toward 
achieving desired conditions, but I imagine we’ll 
quickly lose public support if they see a pile of 
dead calves. And I don’t think they’ll view sparing 
aspen from elk browse is worth that. ] 

[We could use existing information to estimate 

 

Figure__.   Hypothetical relationship between calf survival and available forage. 
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the two relationships represented in the figures, 
which would provide us with a set of models to 
predict winter calf mortality as a function of 
available forage, and then see where we can get 
with less conservative winter feeding. This would 
allow us to articulate to the public that we’re 
trying to not go above some level of calf mortality 
while reducing the number of elk on the refuge 
by being less conservative with feeding. If we 
can’t successfully reduce the number of elk on 
feed without going beyond the calf mortality rate 
deemed acceptable then we’ll know we need to 
1) get support for possibly allowing higher calf 
mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the 
overall objective/number of elk.   

 

We could concurrently monitor aspen condition 
so that as we alter distribution of animals on the 
refuge we learn how that influences the 
likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly 
transition into phase 2 of the plan.  At that point 
the question becomes ‘can aspen reached 
desired condition when we maximize the number 
of elk on standing forage at the current 
population level (density). ] 

 

Adaptive management uses models of the 
managed system to link the objective response 
(e.g., desired habitat condition) to changes in the 
system resulting from management actions (e.g., 
altered elk distribution).  

 

We need to have a spatially-explicit model (set of 
models) that links desired conditions to elk and 
bison abundance and distribution. If we divide 
the refuge into 16 ha (40 acre) blocks we can 
then build a model to predict desired condition in 
that block during a period of time in response to 
elk and bison use. The latter is similar to EFD and 
BFD in needing to combine abundance and time 
animals are in a block. From a management 
perspective this is most influenced by feeding 

and harvest. Desired habitat condition is a 
function of animal use 

 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 

   

where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i 
during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a 
special case of circumstances to have 
escapement occur. [(this can be separated so 
each species has its own term and they are 
additive – not sure how that would look, but 
seems easily doable).] Use is the product of 
animal abundance in block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and 
days present, 𝑑𝑑𝑡𝑡(𝑝𝑝)  [(may be more realistic to 
have larger time frame, e.g. weeks, that is 
realistic from a monitoring perspective)], such 
that  

 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 

 

Animal abundance, n, in turn, is a function of the 
proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i at 
time t 

 

 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 

 

where 𝑁𝑁𝑡𝑡 is the total population during time t. 
Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block 
attributes [(this latter group should be included 
at a general level and is something we need to 
discuss; most of our interest lies in the response 
of animals to hunting and feeding). ] 

 

We assumed a negative linear effect of winter 
feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a 
feedground. The influence of hunting on animal 

Comment [S64]: Are we sure this is necessary? 
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use in a block was assumed to have a pseudo-
threshold functional form. This accounts for the 
discrete boundaries between open- and closed-
hunt units such that the effect of hunting on 
animal use declines rapidly with distance from 
open-hunt units and approaches an asymptote. 
What are the attributes of each cell that predict 
use – distance to feed grounds, hunt 
management, aspect, slope, distance to road, 
fencing. [This is a significant component we need 
to figure out. I can try to provide some examples 
to help with the conversation. The other big 
component to work through is what exactly DC is 
– I’m still partial to working this this using aspen 

as an example. ‘Heavy lifting is defining DC and 
quantifying it’ (Kerry). We may find that to be 
about as much as can be handled with current 
resources. If that is true, we’ll have to think 
through how we can justify just one (or maybe 2-
3) of the desired conditions for monitoring. If 
cottonwoods are less preferred than aspen we 
can probably easily get away from intense 
monitoring of cottonwoods by assuming they are 
likely doing well if aspen are. Different story for 
willows, but maybe it will take fence to get 
willows back at nearly any level of elk/bison at 
this point. ]  

 
 

MONITORING 

 

SCHEDULE 
 

Table _.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

             

 

 

BUDGET 
Table _.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

   Expense 1 $0 $0 $0 $0 $0 

Comment [S65]: Example table if we want to 
use something like this.  We could do the same with 
longer term schedule using years instead of months 
at the top if desired/necessary. 

Comment [S66]: Example table, to be 
expanded, modified as necessary. 
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   Expense 2 $0 $0 $0 $0 $0 

Grand Teton National Park:      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Wyoming Game and Fish Department      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Subtotal: National Elk Refuge $0 $0 $0 $0 $0 

Subtotal: Grand Teton National Park $0 $0 $0 $0 $0 

Subtotal: Wyoming Game and Fish Department $0 $0 $0 $0 $0 

Grand Total $0 $0 $0 $0 $0 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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REVIEW OF R, GENERAL LINEAR AND GENERALIZED LINEAR MODELS (GLMs), AND EXAMPLES 

OF UNIVARIATE VEGETATION DATA ANALYSIS 

 

General Linear Models 

Linear models (a.k.a. general linear models, additive models) represent the most common tool 

in our analysis tool box for exploring relationships between a response variable (dependent 

variable Y) and predictor variables (independent variables X). Whether you are using a t-test, 

simple linear regression, Analysis of Variance (ANOVA; all predictors are categorical), or Analysis 

of Covariance (ANCOVA; predictors are categorical and continuous), you are using a linear 

model. Being ‘linear’ in this case doesn’t necessarily mean a straight line going through a data 

cloud (we have many tricks to make a relationship in a linear model curvilinear), but that the 

effects of the predictors are additive. For example, you may be interested in how a species 

responds to a habitat management treatment. You go out and count the abundance of the 

species in a treated area and compare those results to counts in an area not treated. Your 

conceptual model might look something like this:  

 

Species abundance = Mean species abundance + Treatment effect, 

 

where you hypothesize that there is a positive (additive) treatment effect of your management 

that results in more individuals than the ‘baseline’ (i.e., mean) species abundance in the area. A 

simple statistical representation of this as a linear model would look like this:  

 

�� � �� � ���� � 	�,     eqn. 1 

 

where yi is the response of species abundance at survey plot i, �� is the mean level of species 

abundance, �is the estimated effect of the management treatment,  ��  is the treatment level 

at survey plot i, and εi is the ‘residual’ error of observation i from the value predicted by the 

deterministic portion of the equation. Remember from last year that this latter term, εi, is the 

stochastic component of the linear model that makes this a statistical model versus a 

deterministic mathematical model, i.e., one that gives you an exact answer. Also recall that yi, 

��, and � are commonly referred to as the independent variable, intercept, and slope, 

respectively. Importantly, we also assume εi is normally distributed with mean 0 and variance 

σ
2
 (usually expressed as N(0, σ

2
), more on that later).  

 

To describe the stochastic part of the above model we employ a statistical distribution. To 

determine the most appropriate distribution to use for our error term we need to understand 

how the data were collected, i.e., how the sample was obtained and what characteristics were 

measured. What we’re doing is trying to explain variation within the observed response, 

therefore the response is where we look to determine the most appropriate statistical 

distribution. The most common distribution is the normal distribution (a.k.a. Gaussian) that 

gives us the familiar bell-shaped curve. This is a continuous distribution, which means your 

measurement of the response could take on a continuum of values instead of a finite number. 
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Body weight is a common example for a normally distributed response variable. If you 

randomly sampled bison on the National Bison Range you would likely expect the data to be 

normally distributed, where most individuals would ‘cluster’ around a mean value with 

exceeding high or low body weights being rare events (i.e., in the ‘tails’ of the distribution). The 

variance of the sample would determine how tall and skinny (small variance) or short and fat 

(large variance) the ‘bell’ looked. Let’s plot the normal distribution curve in R. 

 

x <- seq(-8, 8, length=200) 
y <- dnorm(x,mean=0,sd=1) 
plot(x,y,type="l",lwd=2,col="red") 
 

Look familiar? Now let’s decrease our ‘confidence’ by increasing the variance of our sample 

taken using the dnorm() command. 

 

x <- seq(-8, 8, length=200) 
y <- dnorm(x,mean=0,sd=2) 
plot(x,y,type="l",lwd=2,col="red") 
 

Another very common distribution is the binomial. This distribution is used to model responses 

with only two finite values, e.g., a plant was present or not in a plot, an animal survived or died 

during the study, an individual bred during a given breeding season or did not, etc. The binomial 

distribution is also commonly used to model frequency or proportional data. For example, you 

may be interested in disease dynamics in a species where your response is the number of 

positive cases among the sampled population n. This represents the proportion, or frequency, 

of disease in your population with your interest in understanding what influences the 

probability of an individual being infected. Let’s look at a real data set based on an example of 

tuberculosis infection in wild boar (Vicente et al. 2006). An easy way to import data into R is by 

copying your data set to the computer’s ‘clipboard’ (e.g., ctrl + c) and using the 

read.table()  command. First, navigate to the ‘Boar.txt’ file that came with the class 

materials, open it, select all, then copy the selected data to the clipboard. After that, type the 

following read.table()  command line into R: 

 

boar <- read.table("clipboard", header=T)##Imports & names data 
names(boar) ##Shows us the names of the variables 
 

Now let’s look at the response variable Tb (presence of tuberculosis = 1, absence = 0) in relation 

to an animal’s length (LengthCT) to explore the data. 

 

plot(boar$Tb~boar$LengthCT, ylab="Tb", xlab="Length CT") 
abline(lm(boar$Tb~boar$LengthCT)) 
 

The first line of script plots the response variable Tb in relation to an animal’s length 

(LengthCT). Note that each variable is preceded by ‘boar$ ’ in the script statement. That is to 

tell R that you want to grab a column of data from the dataframe named ‘boar’. The second line 
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of script draws a simple linear regression line through the data. We’ll talk later about whether 

or not this is a reasonable model to use in this situation (you probably already know the answer 

to this based on the discussion above, but we’ll get more into the details later). Notice, though, 

how the data group into two categories, which should be your first indication that using a 

simple linear model is suspect.  

 

A similar situation to the boar example above can be found in vegetation data collected along a 

transect of plots or points – we’re commonly interested in how the frequency of a species or 

functional group of species changes in space and time, often in response to some type of 

management action. This latter scenario will form the basis of much of the rest of today’s 

discussion and exercises. 

 

Review of R 

Data in R  

Before we get into more data analysis, let’s take a moment for a quick review of R. Data in R 

can be in the form of a vector, matrix, or data frame, with the latter likely the most common 

form you’ll use in R. A vector or column within a data frame can contain either numeric 

(including integer data, i.e., whole numbers) or factorial data, but not both. Let’s look at the 

boar data to learn more about these classes. Right now all the data in the data frame is numeric 

(in the general sense, R does separate integer and numeric classes, but they are both numbers). 

 
class(boar$SEX)  
class(boar$LengthCT) 
summary(boar)  
 

Notice that the variable ‘SEX’ is an integer, which doesn’t make much intuitive sense. This was 

simply how R interpreted the variable when it was imported. It ‘saw’ whole numbers and 

defaulted to calling SEX an integer. Now let’s create a factor variable for sex to 1) learn how to 

create a variable in a data frame, and 2) see how an integer or numeric class differs from a 

factor.  

 

boar$sex <- "M  " ##Creates a vector of ‘M’s in the dataframe  
boar$sex[boar$SEX==1] <- "F  " ##Converts ‘M’s to ‘F’s if SEX=1  
boar$sex <- as.factor(boar$sex) ##Converts sex to a  factor  
class(boar$sex) 
summary(boar) 
head(boar) ##To view the top 6 rows of the datafram e 
View(boar) ##To view the full dataframe in a separa te window 
 

Notice how the summary of the dataset changes when you have a factor instead of a numeric 

data field – for the former it provides the factor levels and number of cases in each level. 

 

Data entry/import  
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Importing data into R is fairly straight forward using the read.table command. We’ve 

already seen how to do this using the clipboard, but you can also import a text file directly using 

the following command, with “file.txt ” being the location of the file, header  indicating if 

your columns have labels (which cannot have spaces), and sep defines how your columns are 

separated.  

 

read.table("file.txt", header = T, sep = "")  
 

For more details on how to import data you can see the read.table() command help file by 

typing in 

 

?read.table 
 

You CANNOT have missing data in your data to be imported. Any place you have missing data in 

your data set put in an “NA” – this will allow you to import with missing data.  

 
Now see if you can import the boar data as a text file (.txt). Pay particular attention to how the 

columns of data are separated (e.g., comma, space, or tab). It is also a good idea to look at the 

classes of your variables after you import your data to make sure it is in the class you think it 

should be. 

 

To find other ways of importing files use the R help. If you maintain data in Access databases 

there is a package (RODBC) that allows you to directly link to the database and import a table 

(there are issues doing this with a 64 bit system). If you wanted to install this, or any other 

package, use the following steps. Go to the ‘Packages’ tab in the lower right window of RStudio 

(or the ‘Packages’ drop-down menu on the RGui) and select ‘Install Packages’. In RStudio you 

simply type in the name of the package (case-sensitive) and hit the install button. In the RGui 

you have a list of packages to choose from – select the package(s) you want and click on ‘OK’. 

There will be an extra step of selecting a CRAN mirror to use if you haven’t set a default in your 

‘Rprofile.site’ file in the ‘R/R-2.x.x/etc’ folder. Here is example code for using RODBC to import 

a table from an Access database that you can alter: 

 

channel<-odbcConnectAccess("C:\\WTFWLBandingRecord. mdb") 
lesc<-sqlFetch(channel,"SurvivalEncounterHistory200 5-07", 
as.is=T) 
close(channel) 
 

Data summary  

Let’s go ahead and import a small data set to work with – you have a copy of the data in your R 

materials provided. The data are from bird point counts in willow habitats on Red Rock Lakes 

NWR. We were investigating the importance of willow structure on habitat selection of riparian 

birds. There were random points placed in 2 types of willow habitat – stream riparian and fen. 

For this example, we’ll just use the count data from common yellowthroat.  
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coye <- read.table("clipboard", header=T)  
names(coye) ##Gives us the names of the variables  
summary(coye) ##Provides a summary for the full dat aframe  
 

How many habitat types were surveyed? How about points (don’t forget that there are 2 years 

of data)? Notice that ‘year’ is being treated as a numeric variable, not a factor. We need to 

change that before we proceed any further.  

 
coye$year <- as.factor(coye$year)  
coye$year  
 
Because ‘point’, ‘hab’, and ‘year’ are factors, we need to eliminate them for further numerical 

summaries. This is done within square brackets [], referenced by rows then columns. For 

example [1,2] selects the data point from the first row and second column. To select a whole 

column, in this case the 2
nd

, use [,2]. To select the 4th through 7th column in this data set you 

can use [,4:7] or [,-(1:3)].  

 

colMeans(coye[,-(1:3)]) ##Mean for each variable  
sapply(coye[,-(1:3)],sd) ##Standard deviation for e ach variable  
 

You can do similar summaries on a single variable.  

 

summary(coye$count) ##A variable specific summary  
mean(coye$count) ##The mean of counts  
sd(coye$count) ##The standard deviation of count  
se.count <- sd(coye$count)/sqrt(length(coye$count))  ##SE  
 

If you have any missing values (i.e., ‘NA’s) it is necessary to tell R to exclude them in the above 

summary commands using na.rm=T , e.g., mean(coye$count, na.rm=T) . Note that this 

influences the number of samples used in the summary by removing any that are missing.  

 

Now let’s look at the count data graphically.  

 
hist(coye$count) 

 

Assumptions of Linear Models 

Now that you’ve refreshed your memory of basic data manipulation and summaries in R, let’s 

get back to our discussion on linear models. Specifically, what are the assumptions of statistical 

linear models? You probably remember at least a few of these from last year’s workshop or 

your statistics classes in university, namely that the residuals are independent and identically 

distributed (‘iid’ in statistics jargon). What this means is that our response residuals in a linear 

regression model need to follow a normal distribution with μ = 0 and variance = σ
2 

(i.e., N( 0, σ
2 

)), and they need to be independent of each other. Other assumptions include: 1) variance 
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homogeneity, 2) fixed X values (i.e., predictor variables), and 3) proper model specification. 

We’re only going to focus on the assumptions of normality, independence, and variance 

homogeneity for now, ignoring fixed X values and proper model specification. There are many 

good texts out there that can provide much more thorough coverage of these topics. We want 

to discuss these assumptions primarily as they pertain to how they are violated by common 

data types collected for monitoring wildlife and their habitats, and the models we can use to 

account for violating assumptions. 

 

The following paragraphs relied heavily on Zuur et al.’s (2009) excellent text on mixed-effects 

models for ecological data.  

 

We’ve already discussed several common statistical distributions used to model the stochastic 

component (i.e., residuals) of a statistical model. When we use general linear regression models 

to search for patterns in our data we are limited to using the normal distribution. Some authors 

argue that violating this is a minor problem (Sokal and Rohlf 1995, Zar 1999) as a result of the 

central limit theorem (Zuur et al. 2009). However, it is likely apparent that assuming normally-

distributed errors when we’ve collected count or ‘yes/no’ types of data will lead to poor model 

fit and, resultantly, poor or even incorrect inference from our data. But how would we check 

for violation of this assumption? This is an often confused issue for us non-statisticians. The 

simplest way to think of it is we are testing for normality of the residuals of our model, not 

testing for the normality of our response variable per se. Fit your model and then look at your 

residuals for gross violations of normality. This is most commonly done visually with quantile-

quantile normality plots (qqnorm() command in R). What you’d like to see is your residuals 

falling near the line of the theoretical distribution represented by the line in the graph that goes 

from the lower left to the upper right. A wavy pattern in the residuals is not good, nor is large 

tails on either end. Let’s revisit the boar data as a simple example.  

 
b.lm <- lm(Tb ~ LengthCT, data=boar) 
b.lm.resids <- resid(b.lm) 
qqnorm(b.lm.resids) 
qqline(b.lm.resids, lty=2)  

 

You can see that the residuals do not fall along the line, giving a strong indication that our 

residuals are not normally distributed. We’ll discuss how to address this below; for now, let’s 

finish our review of our assumptions of linear models.  

 

When we assume our residuals are normally distributed, N(0, σ
2 

), we’re stating that we believe 

that they vary in the same manner across all values of the predictor variable(s); that is, they all 
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have a variance equal to σ
2
. In biological systems it is easy to imagine where this may not be the 

case. For example, imagine taking body weights on female trumpeter swans through the annual 

cycle. It is entirely reasonable to expect greater variation in weights through time in breeding 

age individuals because of the high metabolic demands faced during breeding as compared to 

juveniles that don’t breed. Another example is variance associated with a growing population. 

When a population is small its variance will be limited to smaller values. As the population 

grows, so to will its ability to vary, commonly resulting in nonconstant variance.  

 

Violating the assumption of independence among residuals is the most serious problem faced 

in linear regression (Zuur et al. 2009). This can occur two ways: 1) the value of your response, Y, 

to a predictor, X, is dependent upon another predictor, or 2) dependence structure in the data 

itself. For the former, misspecification of the model can lead to lack of independence. Your 

choices are to improve your model or transform your response. For the latter, we often run into 

issues where what we know at one point will tell us something about the next point. Time-

series data clearly can demonstrate this – if your wetland pH is 8.0 today we expect it will be 

pretty close to that value tomorrow, or maybe even next week or next month. Similarly, if you 

are sampling vegetation along a transect you can make a reasonable prediction of what the 

next plot will look like based on the plot you’re sampling now – they are not independent of 

each other. A standard visual check of this assumption can be accomplished by plotting your 

residuals versus each explanatory variable. What we don’t want to see are clear patterns in the 

residuals across the values of the explanatory variables that would indicate a lack of 

independence.  

 

Generalized Linear Models (GLMs) for Non-normally Distributed Data 

Based on the residual plot we looked at for our simple boar model we can be fairly certain that 

the residuals are not normally distributed. Also, how would we interpret that simple linear 

model? Looking at the plot we may say that a boar with a length of 80 cm has approximately 

0.20 Tb (i.e., tuberculosis). How can an animal have 0.20 tuberculosis, wouldn’t an animal be 

infected or not? What we need to do is think of our model as predicting the probability of an 

individual being infected, so we would state that an 80 cm long animal has a 0.20 probability of 

being infected with tuberculosis based on our simple model. Our model still has some 

problems, though, as it predicts a negative probability of tuberculosis occurrence for animals 

less than ca. 45 cm in length. Also, it would predict probabilities >1 if an animal was long 

enough. Probabilities are bounded by 0 and 1, so we need a model that makes predictions 

within those bounds. Fortunately, there is a simple extension of general linear models that will 

address these issues for us.   

 

A generalization of linear models allows us to model data with non-normally distributed errors 

in a similar fashion to what we would do with a general linear model. These Generalized Linear 

Models, or GLMs for short, have an important extra component that general linear models lack 
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– a link function. What the link function does is perform a transformation of the expectation of 

the response, which in general terms, linearizes the response errors so that we can do pretty 

much everything you’ve done with linear models. You’ll see that the primary difference in 

running a GLM in R is that you need to specify the distribution you expect your errors to follow 

– that’s it.      

 

We’ll re-fit our boar model using a GLM and see how everything looks.  

 

b.glm <- glm(Tb ~ LengthCT, family=binomial, data=b oar) 
summary(b.glm) 

 

The model output is:  

 

   Estimate  Std. Error  z value  Pr(>|z|)  
(Intercept) -3.892109   0.671152   -5.799  6.67e-09  
LengthCT     0.031606   0.005588    5.656  1.55e-08  
Dispersion parameter for binomial family taken to b e 1 
 
    Null deviance: 700.76  on 507  degrees of freed om 
Residual deviance: 663.56  on 506  degrees of freed om 
  (149 observations deleted due to missingness) 
AIC: 667.56 
 
Number of Fisher Scoring iterations: 4 
 

Remembering back to our earlier discussion about the additivity of linear models we would say 

that for every cm increase in a boar’s length the probability of having tuberculosis goes up 

0.032 units from a mean value of -3.89 units. Wait a minute, just a few moments ago we 

decided a general linear model assuming normally-distributed errors gave faulty results due to 

predictions below 0 and above 1, but now we have a mean predicted rate of incidence of -3.89? 

How does that work? Well, it has to do with the link function mentioned earlier and the 

transformation it is doing ‘behind the scenes’ to allow us to fit a GLM to data with binomially-

distributed errors. The default (canonical) link function for the binomial family is the logit link, 

which ‘maps the values’ of our response to be bounded between 0 and 1. We won’t go into this 

in any detail, but the logit link for our example looks like this:  

 

�� �
���������������

�����������������
,    eqn. 2 

 

where �� is the probability that animal i is infected with tuberculosis (e is the exponential 

function). Notice that our simple linear predictor is ‘in’ the link function. What we need to do to 

get sensible values from our summary is ‘back-transform’ the values either by 1) using equation 

2 and plugging in the values appropriately (i.e., ��= -3.892109, �= 0.031606, and LengthCTi is 

animal i's length), or we can more simply use the predict()  function in R: 

 



9 

 

mydata <- data.frame(LengthCT = seq(from = 46.5, to  = 165,  
by =1)) ##Create length values 

pred <- predict(b.glm, newdata = mydata, type = "re sponse") 
plot(x = boar$LengthCT, y = boar$Tb) 
lines(mydata$LengthCT, pred) 
 

What the above lines of script do is 1) create a new data set (mydata ) that is a sequence of 

values of interest (46.5 to 165 cm by values of 1), 2) create a vector of predicted values from 

our GLM (b.glm  ) in the scale of the response (i.e., a probability between 0 and 1), 3) plot the 

original boar data, and 4) add a smooth line of the predicted response of the probability of 

tuberculosis infection in a wild boar based on the animal’s length. Enough about diseased pork 

(it is, after all, on Thursday’s menu), let’s move into some examples using vegetation data.  

 

Vegetation Data Analysis Using Binomial GLMs 

Now that we’ve reviewed some basics of general and generalized linear models let’s look at 

how we may use this to analyze common forms of vegetation data. A common approach to 

monitoring plant communities is the point-line intercept, considered one of the least biased 

methods of sampling vegetation (Bonham 1989). The protocol is fairly straight forward – a 

transect is set up and the species that intercepts the transect at each regularly spaced point 

(commonly 1 m) is recorded. The point is usually represented by a sharpened dowel or pin (e.g., 

5 mm diameter) placed perpendicularly to the transect at each interval. See Bonham (1989) or 

Elzinga et al. (1998) for more thorough descriptions. The resulting data ends up being a count of 

occurrences for each species along a transect, with all the species’ counts summing to the total 

number of points recorded along the transect. We’ll assume for now that you are most 

interested in one or a small number of the total species you encounter, perhaps because they 

are representative of a particular vegetation community that you are managing for, or they are 

a good indicator species (sensu Dufrêne and Legendre 1997) for a certain preferred state of the 

system in a state and transition model. Regardless, the approaches we will explore for the rest 

of this session are univariate, i.e., deal with the dynamics of a single species at a time. If you are 

interested in broader community dynamics you would need to use multivariate techniques.   

 

You may recall from last year’s workshop that we used a Poisson distribution to model count 

data from avian point counts (the same data set we used above to review R). So you may be 

asking yourself why we wouldn’t follow that approach to model what is basically count data for 

vegetation surveyed along a transect. The key difference we need to accommodate is that the 

vegetation data is a bounded count, i.e., it is limited by the total number of points along the 

transect. We’re interested in how many times a plant species is observed along the transect, or 

in ‘probability speak’, we’re interested in the number of successes, k, in n trials. It is natural, 

then, to express this data as a proportion, a species’ count per number of transect points, and 

to use the binomial distribution. This idea can be extended to other similarly collected data. For 

example, the belt-transect method commonly used by refuges in the Prairie Pothole Region 

(PPR) to monitor grassland communities uses plant groups based on common native plant 

community associations (Grant et al. 2004). The dominant plant group present along each 0.1-

m by 0.5-m segment of a belt transect (length dependent upon application objective) is 
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recorded, again resulting in a bounded count that in this situation is for a plant group instead of 

a species.  

 

Binomial GLM as a ‘t-Test’ 

Our first example will fit a binomial GLM as a “t-test” to determine if there is a difference in 

distribution between two plant species, the cross-leaved gentian (Gentiana cruciata) and the 

chiltern gentian (Gentianella germanica). Both species are found in calcareous grasslands in the 

Jura Mountains on the Franco-Swiss border. The example comes from Kéry (2010) chapter 17. 

We’ll simulate an inventory of 50 sites to determine if a species is present or not (‘presence-

absence’ data). Note that we aren’t dealing explicitly with detection probability, i.e., we assume 

if the species is present on the plot it is always detected (probability of detection = 1). This also 

means that, because we are looking for a difference in distribution between two species, we 

are assuming both species are detected perfectly and any apparent difference in distribution 

between them is because there is a true distribution difference between them and not simply a 

difference in detection probability. For these reasons it is more proper to refer to this type of 

data as ‘detection–nondetection’ data.  

 

Data Generation 

We’ll generate the data for the analysis similar to several of last year’s examples. This allows us 

to know ‘truth’ and see how close our models can get us to it, as well as get a better feeling for 

what R can do. 

 

N <- 50 ##Total number of sites (a.k.a, number of t rials) 
p.cr <- 13/50 ##Number of ‘successes’ for cross-lea ved 
p.ch <- 29/50 ##Number of ‘successes’ for chiltern 
 
C.cr <- rbinom(1, 50, prob = p.cr) ; C.cr ##Add bin omial noise 
C.ch <- rbinom(1, 50, prob = p.ch) ; C.ch ##Add bin omial noise 
C <- c(C.cr,C.ch) ##combining the random counts for  our ‘data’ 
species <- factor(c(0,1), labels=c("Cross-leaved  ",  "Chiltern")) 
 
Let’s take a quick look at the data we just generated. Remember that we added some random 

‘noise’, so our counts should differ slightly from what we defined them as in the second and 

third lines of the script. First, we’ll add column labels to the count data (C) so we know which 

species’ count we’re looking at, then we’ll simply ask to ‘see’ C.  

 

names(C) <- species 
C 
 
How much did the random noise we added to our ‘sample’ change the number of successes as 

initially defined? You can think of the noise as the unexplained variation we commonly run into 

in our real-world sampling that adds difficulty in finding the ‘true’ underlying process of 

interest. Now let’s fit a binomial t-test using the glm() command to see if the model can 

detect the difference in the distribution of the two gentians. A quick note of clarification – 
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because we are using the binomial distribution to model counts we need to tell R both the 

‘successes’ (the count, or number of times a species was present) and number of times we did 

not see the species (‘failures’). We’ll do this using the cbind  command directly in our model 

statement, but let’s look at it first to understand what it is doing. You may notice that this is a 

bit different than the boar example, where there was a record for each individual with the 

response (Tb) being a 0 or 1. You can fit binomial GLMs with data in either format, with the 

format being determined by the type of questions you’re asking. For the boar data, where we 

were interested in the relationship between an individual’s length and probability of having 

tuberculosis, it was necessary to have a record for each individual. For the current question of 

species distribution we aren’t interested in individual covariates for each observation and can 

use the simple count summary.   

  

cbind(C, N-C) ##Using cbind to make a matrix of suc cesses and 
failures 
gen.glm <- glm(cbind(C, N-C)~species, family=binomi al) 
summary(gen.glm) 
 

The results from my model (8 cross-leaved and 25 chiltern gentians) is:  

 

Coefficients: 
                 Estimate Std. Error z value Pr(>|z |)     
(Intercept)       -1.6582     0.3858  -4.299 1.72e- 05  
speciesChiltern    1.6582     0.4783   3.467 0.0005 27 
 

So how do we interpret these results? We would say that there is a significant difference in the 

distribution of cross-leaved and chiltern gentians (P = 0.005), with the estimated probability of 

occurrence for cross-leaved gentian represented by the intercept (-1.6582) and the estimated 

probability of occurrence for chiltern gentian equal to the difference between the intercept and 

1.6582, which is 0 (remember, this is still a linear model that assumes additive effects). At first 

blush, does that seem a bit odd to you? Remember that the default link for the binomial family 

is the logit (eqn. 2), which means the scale of the values presented in the model summary are in 

‘logit land’.  If we were to back-transform the value to a probability of occurrence (�) for 

chiltern gentian using equation 2 we would have  

 

� �
����

� � ����
 

 

which is 0.50 because zero exponentiated equals 1. Now this makes more sense – there were 

25 occurrences of chiltern gentian among the 50 sites surveyed in my simulation. To get the 

estimated probability of occurrence for both species more simply, we can use the predict() 
command like we did with the boar model.  

 

predict(gen.glm, type=  "response") 
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Here are the predicted probabilities based on my data – how close are these to the probabilities 

defined above?  

 

Cross-leaved      Chiltern   
         0.16          0.50 
 
While this example is quite simple, it provides us a good introduction of how we can use the 

binomial distribution and GLMs to analyze vegetation data. Now we can start to consider more 

complex data and models.  

 

Binomial GLM as an Analysis of Covariance (ANCOVA)  

 

An Analysis of Covariance (ANCOVA) is a general linear model that includes both categorical 

(e.g., habitat type) and continuous (e.g., water depth) predictor variables. We’ll modify the 

adder example in Kéry (2010) chapter 18 to an example with vegetation sampling, otherwise it 

is the same. We’ll simulate a data set to see if there is an influence of site (categorical) and 

wetness (continuous) on the distribution of chiltern gentian (in keeping with the previous 

example). Sampling at each site consists of 10 transects, with each transect containing 100 

points. The data we’ll generate is a count of species occurrences for each transect, i.e., a 

summary of the number of ‘successes’ for each 100 ‘trials’ along a transect.  

 

Data Generation 

We will create a data set for three areas (Jura Mountains, Black Forest, and the Alps) with each 

area having 10 transects of 100 points conducted at each area. We start by defining the three 

areas and 10 transects. 

  

n.groups <- 3 
n.sample <- 10 
n <- n.groups*n.sample 
x <- rep(1:n.groups, rep(n.sample, n.groups)) 
pop <- factor(x, labels=c("Jura", "Black Forest", " Alps")) 
   

We’ll build a continuous index of wetness for each transect with values between 0 (wet sites) 

and 1 (dry sites) using the runif() command that randomly selects values from a uniform 

distribution between two values we provide (0 and 1 in this case).  

 

wetness.Jura <- sort(runif(n.sample, 0, 1)) 
wetness.BlackF <- sort(runif(n.sample, 0, 1)) 
wetness.Alps <- sort(runif(n.sample, 0, 1)) 
wetness <- c(wetness.Jura, wetness.BlackF, wetness. Alps) 
 

Now we need to create a vector of length n for the number of points on each transect. The 

points can also be viewed as the number of ‘trials’ conducted to determine the presence of the 

gentian, with ‘successes’ equal to the observed count on a transect (C below). 
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N <- rep(100, n) ##Number of points on each transec t 
 
The design matrix is built as an interaction between the areas and each transect’s wetness 

index. 

 
Xmat <- model.matrix(~pop*wetness) 
print(Xmat, dig=2) 
 

Our model is a full interaction model that allows separate intercepts and slopes for each area in 

response to the wetness index. This results in a linear predictor (i.e., everything on the right 

side of the ‘=’ in a model) that looks like this  

 

��	�� !"� � �� ∗ �$%"&'( � �) ∗ �*%+, � �- ∗ �.�� � �/ ∗ �.�� ∗ �$%"&'( � �0 ∗ �.�� ∗ �*%+,. 

           eqn. 3 

 

We then select beta parameters to define the relationships in equation 3. 

 

beta.vec <- c(-4, 1, 2, 6, 2, -5) ##Betas 0 through  5 in order 
 
Matrix multiplication is then used to create our matrix of simulated values for the linear 

predictor as the product of the design matrix (Xmat) and the parameter vector (beta.vec ). 

 

lin.pred <- Xmat[,]%*%beta.vec ##Value of lin.predi ctor 
exp.p <- exp(lin.pred)/(1 + exp(lin.pred)) ##Expect ed proportion 
C <- rbinom(n=n, size=100, prob=exp.p) ##Add binomi al noise 
hist(C) ##Look at a histogram of our simulated coun t data 
 
par(mfrow = c(2,1)) 
matplot(cbind(wetness[1:10],wetness[11:20],wetness[ 21:30]), 
cbind(exp.p[1:10], exp.p[11:20],exp.p[21:30]), ylab = "Expected 
Proportion  ", xlab=  "  ", col=c("red",  "green",  "blue"), pch=c("J",  

"B",  "A"), lty=  "solid", type=  "b", las=1, cex=1.2, main=  "  ",lwd=1) 
 

matplot(cbind(wetness[1:10],wetness[11:20],wetness[ 21:30]), 
cbind(C[1:10]/N[1:10], C[11:20]/N[11:20],C[21:30]/N [21:30]), 
ylab=  "Expected Proportion  ", xlab=  "Wetness Index  ", col=c("red",  

"green",  "blue"), pch=c("J",  "B",  "A"), las=1, cex=1.2, main=  "  ") 
par(mfrow=c(1,1)) 
 
From the figures you can see that the occurrence of chiltern gentian is most influenced by 

wetness in the Black Forest, with almost no response to wetness in the Alps, and the Jura 

Mountains gentians are intermediate in their response to the wetness gradient.  

 

Now we can fit the model and see how our results compare with what we’ve simulated.  
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chgen.glm <- glm(cbind(C, N-C)~pop*wetness, family= binomial) 
summary(chgen.glm) 
 
See if you can predict the probability of occurrence from the GLM object using the 

predict() command.  

 

Binomial Generalized Linear Mixed-Effects Model (GLMM) 

Our final example will show us a way to address a violation we’ve overlooked in our prior 

analyses, the violation of independence among points along a transect (or transects within an 

area). There is an underlying assumption that each ‘trial’ fit by a binomial GLM is independent; 

in our vegetation transect data this means we assume points along a transect are independent, 

as well as transects within a site or area. If this is not the case (a pretty safe assumption) and 

we ignore this in our analysis, we overestimate the precision of the βs in our model. Another 

way to state this is that our standard errors around our estimates are artificially low. This is 

because the model ‘believes’ each data point provides a full degree of freedom to estimate 

effects, when really each data point has redundant information from other adjacent points. We 

can address this issue by using a generalized mixed-effect model (GLMM) that takes into 

account the hierarchical nature of transect data as well as binomially-distributed errors (we 

spent quite a bit of time on mixed-effects models last year, and you can find more details on 

how they work in last year’s handout).  For our last worked example we’ll use a mixed-effect 

model to analyze a slightly more complex vegetation data set.   

 

You should remember from last year that the ‘mixed’ part of the mixed-effect model was the 

inclusion of fixed and random effects in the model. In a general linear model, and the GLMs we 

have been working with, all the effects were fixed. Fixed effects are treated as independent, 

and are estimated as such by the model in a general or generalized linear model. Using our 

previous example, the ‘area effect’ on a chiltern gentian is estimated independently of 

information from the other areas, i.e., each population is independent and responds as such. 

That may be reasonable in some situations, but it may be equally (or more) likely that the 

populations are not independent but instead part of a ‘super-population’, with underlying 

population processes common among sub-populations. Treating area as a random effect does 

just that, assuming there is an overall mean effect of area that is fixed and a randomly varying 

effect of area for each of the sub-populations. How the sub-populations vary in their response 

to area is assumed to be normally distributed with mean μ and variance σ
2
 (N(0, σ

2
)).  All the 

information from the three areas is used to estimate the overall population-level effect of area, 

with differences among areas realizations of the random variable μ (imagine the bell curve with 

mean μ right in the middle – any number within the curve is a ‘realization’ of the random 

variable μ). This latter point can be confusing; when we model area as a random effect we’re 

saying that there is an underlying mean area effect at the level of the super-population that 

each sampled area we observed varies randomly from. This is different than in the fixed-effect 

form where we’re saying each area is independent of the others and we simply want to 

estimate that effect for that specific area. 
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Another way to think about the differences between a fixed and random effect is that when we 

treat an effect as fixed we estimate a separate β for the effect of each factor level, whereas a 

random effect only needs to estimate a single β for a random intercept and/or slope and their 

respective hyperparameters. For our chiltern gentian example with three areas this isn’t too 

much of an issue, but if you had a factor with many levels there is obviously a savings in degrees 

of freedom and precision. Just now I skipped over the idea that there are at least three sets of 

assumptions that we can make about the intercept and/or slope of regression lines from a 

random effect fitted to grouped data. These are: 

1. Intercepts are random; slopes are constant for all groups (a.k.a. random-intercepts 

model). 

2. Intercepts and slopes are random and independent (random-coefficients model). 

3. Intercepts and slopes are random and correlated (random-coefficients model).   

We explored models 1 and 2 last year and will use model 2 again in our example below.  

 

Our new example for fitting a GLMM will be similar to the example above, except we will have 

16 areas with 10 transects per area, 100 points per transect. We’re going to use model 2 above, 

the random-coefficients model, which means assuming each chiltern gentian population has a 

specific response to standardized spring precipitation but that the intercept and slope are 

‘similar’ among populations. This is a modification of Kéry’s (2010) chapter 19 example on 

woodchat shrikes (Lanius senator).  

 

Data Generation 

n.groups <- 16 
n.trans <- 10 
n <- n.groups*n.trans 
pop <- gl(n=n.groups, k=n.trans) ##gl is a command to generate 
factor levels 
 

Create an index for spring precipitation using a uniformly distributed random variable between 

the values of 0 (little precipitation) and 1 (much precipitation).  

 

prec <- runif(n,0,1) 
 

Create a vector of length n for the number of points on each transect. 

 

N <- rep(100, n) ##Number of points on each transec t 
 

Build the design matrix as before.  
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Xmat <- model.matrix(~pop*prec-1-prec) 
print(Xmat[1:40,], dig=2) ##Print top 40 rows 

  

Now we need to create constrained parameter values for the slope and intercept (i.e., constrain 

them by assuming they each come from a normal distribution). It will help to look at the model 

algebraically first, and then code the parameter values in R. Model 2, a random-coefficients 

model without correlation, can be written as:  

  

�� � ���2���� � ���2������ � 	�. 

�3�2�~	53!6"%�7�� , 8��
) � # Random effects for intercepts 

���2�~	53!6"%�7�� , 8��
) �  # Random effects for slopes 

9�~	53!6"%��, 8
)�   # Residual “random” effects 

 

You can see how this differs from equation 1 above – we now are assuming the two βs are from 

normal distributions, each with their own mean and variance. The mean and variance are also 

known as hyperparameters because they describe the distribution of the β parameters. Now 

let’s set this up in R for our current data set. 

 

intercept.mean <- 1 ##Beta0 mean 
intercept.sd <- 1 ##Beta0 variance 
slope.mean <- -2 ##Beta1 mean 
slope.sd <- 1 ##Beta1 variance 
intercept.effects <- rnorm(n=n.groups, mean=interce pt.mean, 
sd=intercept.sd) 
slope.effects <- rnorm(n=n.groups, mean=slope.mean,  sd=slope.sd) 
all.effects <- c(intercept.effects, slope.effects) ##Put them 
all together 
 

Assemble the counts, Ci, by 1) computing the linear predictor value, 2) applying the inverse-logit 

transformation, and then 3) including random binomial noise.  

 

lin.pred <- Xmat%*%all.effects ##Value of linear pr edictor 
exp.p <- exp(lin.pred)/(1+exp(lin.pred)) ##Expected  proportion 
 

To see the data we’ve simulated we can plot the expected and the observed counts against 

standardized spring precipitation with a Trellis plot. 

 

library(lattice) 
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xyplot(exp.p ~ prec | pop, ylab=  "Expected Chiltern Gentian 
Frequency", xlab= "Spring Precipitation Index", mai n= "  ") 
 
C <- rbinom(n=n, size=N, prob=exp.p) ##Add binomial  variation 
xyplot(C/N ~ prec | pop, ylab=  "Realized Chiltern Gentian 
Frequency  ", xlab=  "Spring Precipitation Index  ", main=  "  ") 
 

Now we can fit a GLMM to our simulated data, but let’s cover a few technical details on the 

code first. You’ll recognize the (1 | pop) as the piece of code that specifies population as 

having a normally-distributed random intercept. The (0 + prec | pop) piece of code 

may seem a bit strange at first. It needs to be that way because a correlation between the 

random slope and random intercept is the default for the lmer()  command, so the 0 + 

prec is telling R to fit the model with a random slope without correlation between the slope 

and intercept.  

 

library(lme4)  
chgen.glmm <- glmer(cbind(C,N-C) ~ prec + (1 | pop)  + (0 + prec 
| pop), family=binomial) 
summary(chgen.glmm) 
 

The means of the random intercept and slope we defined (1 and -2, respectively) are provided 

in the results under ‘Fixed effects: ’. This is a bit confusing at first, but it is related to the 

‘mixed’ part of the mixed-effects models. The estimated fixed effects presented in the summary 

are 1) the overall mean occupancy of chiltern gentians for all 16 sites (given as 

(Intercept) ), and 2) the overall response of gentians to spring precipitation (prec ).  The 

random effects provide the estimated variation of each individual site’s gentians from the 

overall mean occupancy (pop ) and response to spring precipitation (prec ). You can find the 

intercept and slope standard deviations we defined above (both 1) in the ‘Random 

effects: ’ section of the results.  

 

Now let’s extract the estimated random effects.  

 

re.glmm <- ranef(chgen.glmm) 
re.glmm 

 

Remember that these estimates are in ‘logit-land’ and will need to be back-transformed if you 

want to look at them as probabilities (like we did above). Also note that we can’t just back-

transform the object re.glmm , but instead have to work with the re.glmm$pop variable 

produced when we extracted the random effects. Lastly, the estimated random effects are 
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additive, so they need to be added (or subtracted) to the estimated mean population 

occupancy and response to spring population. See if you can figure out how to do this. 

 

So, did we account for the lack of independence among our vegetation transect data? The short 

answer is ‘maybe’. By having ‘pop ’ as a random effect we allowed each site to have its own 

variance structure, which allows for correlation among the transects within a site. It is possible 

to consider transect as a ‘nested’ random effect within site, but because we simulated 

summary counts for the transect-level data this isn’t possible with our data. If we had individual 

records for each point (as discussed above) we could try nesting transect as a random effect in 

our model. This would allow for correlation among points within a transect as well as 

correlation among transects within a site, accounting for the hierarchical nature of the data. 

Moreover, if we had multiple years of data (probably >5) we could explore nesting point as a 

random effect within transect and site. You can see this gets pretty complex quickly, and we 

don’t have time to cover nested random effects, but I wanted you to be aware that it is an 

option in case you need to explore it later for your analysis needs.  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions (include reference to BEMP) for 6 
progressively transitioning from winter feeding of elk and bison on the NER to greater 7 
reliance on free-standing forage while maintaining population and herd ratio objectives. The 8 
primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage 10 
greater use of native range and cultivated free-standing forage. Management actions will 11 
incorporate those that simultaneously minimizing disease prevalence, maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 



8 
 

While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Development of Alternative Management Actions and Strategies 4 
Alternative management actions were identified during a meeting of stakeholders at the NER 5 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 6 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 7 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 8 
create management strategies, i.e., collections of actions that form complete and comparable 9 
alternatives (Gregory et al. 2012).  10 
 11 
Reference case—It is helpful to identify a reference alternative that captures the recent and 12 
ongoing management actions that have led to the current state of the system for comparing 13 
with new alternatives that are developed. Ongoing management actions include winter feeding, 14 
irrigation, harvest, and hazing.  15 
 16 
Big game population objectives in Wyoming are evaluated and updated at least every five 17 
years. Objectives represent the preferred number of animals during winter within a herd unit 18 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 19 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 20 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 21 
population objectives is obtained during public hearings. After the hearings the proposed 22 
population objectives are sent to the Wyoming Game and Fish Commission for review and 23 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 24 
big game population objective review and revision processes in the past for both the JEH and 25 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 26 
populations. 27 
 28 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 29 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 30 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 31 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 32 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 33 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 34 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 35 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 36 
and winter, and biomass of forage produced during the previous growing season.  37 
 38 
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Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–1 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 2 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 3 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 4 
approximately 3,600 acres has increased forage production by approximately 10% compared to 5 
what would have been produced with precipitation alone. Estimation of forage biomass is done 6 
annually based on sampling at index sites. Index sites are selected subjectively each year based 7 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 8 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 9 
fall precipitation, native dry grassland plant communities with basal green up.  10 
 11 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 12 
30 December to 28 February. Mean termination of winter feeding during this same period was 13 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 14 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 15 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 16 
occurred during the second week of January and first week of April, respectively (Table 1). This 17 
resulted in approximately 3 months of feeding each year.  18 
 19 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 20 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 21 
are provided parenthetically. 22 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 23 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 24 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 25 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 26 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 27 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 28 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 29 
continue regardless of the management strategy employed.  30 
 31 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 32 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 33 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 34 
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a ration adequate to ensure they do not move to elk feeding areas. This also influences 1 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 2 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  3 
 4 
Total harvest of the JEH was reduced over the last decade as the population objective was 5 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 6 
ends in mid-December, with peak harvest in recent years occurring in late November to early 7 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 8 
per year during the NER hunt.  9 

 10 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 11 
 12 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 13 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 14 
regardless of the management strategy employed.   15 
 16 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 17 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 18 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 19 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 20 
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and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 1 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 2 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 3 
wolves on the northern end of the Refuge may preclude the desired response of reduced 4 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 5 
could be reduced if elk use increased on the north end of the Refuge.  6 
 7 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 8 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 9 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 10 
private landowner to move livestock winter feeding operations off of a south facing slope that 11 
is a movement corridor for elk. Fencing three sides of the private land would separate the 12 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 13 
through spring has been successful in some situations for mitigating elk and bison presence in 14 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 15 
does not support fencing impermeable to wildlife. 16 
 17 
The outcome of the reference case described above for elk abundance and distribution during 18 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 19 
are provided, as are annual elk abundances as measured during the classification count. The 20 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 21 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 22 
 23 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 24 
classification counts, 2011–2013, relative to the current objective. 25 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 26 
  27 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 28 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 29 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 30 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 31 
hunting season with only occasional movements onto the NER until severe winter conditions 32 
occur. Given this situation, harvest management balances extending the hunt as late in January 33 
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as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 1 
makes this unpredictable, and results in the use of emergency bison season extensions or 2 
reductions. For example, an emergency extension of the season (no later than 31 January) 3 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 4 
Conversely, an emergency closure may be necessary if winter weather conditions require 5 
feeding to commence before the predetermined season end date. 6 
 7 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  8 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 9 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 10 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 12 
especially of bison females.  These included a reduction in the bison female/calf license fee 13 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 14 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 15 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 16 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 17 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 18 
due to brucellosis concerns.  19 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 



28 
 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
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6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 
our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
 
Models of System Dynamics 
 
Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to 
be conceptualized (graphically) and formalized into models for linking objectives, management 
actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter 
conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH 
population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) 
hunt management; calf survival as a function of available forage at the start of feeding and 
winter severity; to Elk fed days model – early season winter conditions more influential on elk 
fed days, so using December 30th snow-water equivalent from Thumb Divide stations. 
December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – 
Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data 



33 
 

starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous 
forage production estimate on the NER as a predictor of EFD. Also used the JEH population 
estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 
lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an 
experiment to encourage elk to not come to the NER for supplemental feed. This effort is 
intended to change the behavior of elk, so therefore there may be a lag in response. Elk 
demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to 
manifest in the population. For example, assume 1000 female elk in a population with survival = 
0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we 
assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural 
response may manifest itself in.  
 
Models provide a simplified representation of the biological system being managed.  
 
The fundamental objective of the step-down adaptive management plan articulated in the 
BEMP Sustainable Populations goal will be realized by minimizing the number of bison and 
elk on feed while maintaining population objectives. Minimizing the number of animals on 
feed is intended to 1) change winter distribution of bison and elk as described in the BEMP 
and 2) minimize feedline congregation that increases the threat of disease transmission. The 
current distribution of bison and elk is at least partially the result of the behavioral response 
to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER 
during winter to receive feed. The influence of feeding on this behavior relative to other 
factors such as winter severity, regional forage production, and population abundance is 
currently unknown. Therefore, predicting the response .Achieving a distributional change of 
bison and elk will require Changes to winter feeding and Management actions that 
Minimizing bison and elk on feed at the NER will be undertaken to achieve winter 
distributionchange the behavioral response of accomplishing winter distribution of bison and 
elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the 
number of animals on feed and  we need to conceptualize the relationship between elk 
density, winter feeding. To do this I thought it would be easiest to define the proportion of 
Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I 
created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 
lbs available forage), then asymptotically approaches all Kcals coming from feed as density 
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increases. We can change the threshold of when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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                             Body condition dynamics and the cost-of-delay hypothesis in 
a temperate-breeding duck      

    Jeffrey M.     Warren  ,       Kyle A.     Cutting     and         David N.     Koons            

  J. M. Warren (jeff rey_warren@fws.gov) and K. A. Cutting, US Fish and Wildlife Service, Red Rock Lakes National Wildlife Refuge, 27650B 
South Valley Road, Lima, MT 59739, USA.  –  D. N. Koons and JMW, Dept of Wildland Resources, 5230 Old Main Hill, Utah State Univ., 
Logan, UT 84322, USA. DNK also at: Ecology Center, 5230 Old Main Hill, Utah State Univ., Logan, UT 84322, USA.                               

 Pre-breeding body condition is an important determinant of reproductive success in birds, largely through its infl uence 
on timing of breeding. Declines in clutch size and recruitment probability within breeding seasons indicate a tradeoff  may 
exist between the number of young (clutch size) and quality of young (recruitment probability). We explored local drivers 
of pre-breeding body condition and tested predictions of the cost-of-delay hypothesis in female lesser scaup  Aythya affi  nis . 
Yearling females arrived on the study site in lower body condition than older females, but both age classes had similar 
rates of body condition gain on the breeding grounds prior to nesting. Rates of body condition gain were positively infl u-
enced by water temperature, a proxy for wetland phenology. Th e eff ect of water level was asymptotic and interacted with 
water temperature, with greater rates of gain in body condition occurring in years with low water levels. Our results sup-
ported the predicted response of clutch size to the rate of pre-breeding body condition gain. After accounting for lay date, 
clutch size was positively related to the rate of body condition gain (b     �    0.08    �    0.039). We did not fi nd support for a 
predicted interaction between rate of body condition gain and intra-seasonal decline in clutch size (b     �    0.01    �    0.01). Our 
results indicate that local conditions during pre-breeding infl uence body condition dynamics in female lesser scaup, which 
subsequently aff ects clutch size.    

 Early birds get not only the worm, but generally have higher 
reproductive success as well. Survival and recruitment of 
young hatched from early nests are generally higher than 
from nests of later breeding conspecifi cs (Hochachka 1990, 
Verboven and Visser 1998, Lepage et   al. 2000, Blums et   al. 
2002, Elmberg et   al. 2005). Moreover, females that nest 
earlier generally produce larger clutches (Klomp 1970, 
Ankney and MacInnes 1978, Krapu 1981). However, 
few females actually nest early when fi tness advantages 
could be greatest (Lack 1968, Perrins 1970). Strong cor-
relations between body condition, the timing of reproduc-
tion, and clutch size in birds indicate that many females 
may be incapable of nesting early due to inadequate body 
condition (Dijkstra et   al. 1988, Pieti ä inen and Kolunen 
1993, Devries et   al. 2008). Instead, many females face a 
trade-off  between delaying breeding to increase their body 
condition and potential for a larger clutch, versus breed-
ing earlier in lower body condition and producing fewer, 
but potentially higher-quality off spring (Drent and Daan 
1980). Known as the cost-of-delay hypothesis, the infl u-
ence of reproductive timing on the tradeoff  between more 
young and higher quality young appears nearly ubiquitous 
among bird species (Rohwer 1992). 

 Rowe et   al. (1994) formalized the cost-of-delay hypoth-
esis in a dynamic mathematical model, facilitating the test-
ing of predictions. In doing so, they defi ned how a female 

can maximize individual fi tness potential using an  ‘ optimal 
switch curve ’  (Rowe et   al. 1994; Fig. 1). Th e optimal switch 
curve essentially defi nes the balance between the competing 
values of producing an additional egg versus the likelihood 
that the egg will successfully produce a recruit. Assuming 
similar rates of gain in body condition, a female in better 
initial condition would initiate a nest sooner, producing a 
larger clutch earlier than a female whose initial condition 
was lower. Similarly, years in which relatively early nesting 
occurs in a population are predicted to have larger mean 
clutches than years in which nesting is delayed. Changes 
in the rate of body condition gain move the optimal switch 
curve to the right (increased rate of gain) or left (decreased 
rate of gain) (Fig. 1). Greater rates of gain in body condition 
result in larger clutches regardless of timing of nesting; lesser 
rates of gain result in the opposite. 

 Th e rate of gain in body condition, and thus the time 
at which a female will initiate nesting, is likely infl uenced 
by the interplay between an individual ’ s age, experience and 
local environmental factors that determine foraging opportu-
nities. Little direct evidence is available to determine if more 
experienced individuals have greater rates of gain in body 
condition than less experienced individuals. More experi-
enced individuals do, however, generally arrive earlier on the 
breeding grounds, initiate nesting earlier, and produce larger 
clutches (Birkhead et   al. 1983, Sydeman et   al. 1991, Devries 
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et   al. 2008). Moreover, females commonly increase somatic 
lipid reserves after arrival on the breeding ground prior to 
nest initiation (Alisauskas and Ankney 1992), even in spe-
cies with relatively short periods of time between arrival and 
nest initiation (e.g. Arctic nesting geese; Budeau et   al. 1991, 
Fox et   al. 2006). Environmental conditions on the breeding 
grounds that infl uence the ability of females to increase body 
condition may therefore play an important role in an indi-
vidual ’ s reproductive success. For example, the infl uence of 
snow cover on forage availability has repeatedly been impli-
cated as a driver of reproductive success in Arctic nesting 
geese (Barry 1962, Prop and de Vries 1993). Reduced avail-
ability of forage resources on the breeding grounds would 
limit the ability of females to improve or maintain body con-
dition during the period between arrival and nest initiation 
for these species. Studies have demonstrated both local infl u-
ences of environmental conditions on reproductive success, 
and signifi cant increases in body condition on the breeding 
grounds, but few have explored drivers of gain in body con-
dition during pre-breeding periods (Mainguy et   al. 2002) 
and how these may simultaneously aff ect clutch size via cost-
of-delay predictions. 

 Lesser scaup  Aythya affi  nis  (hereafter scaup) are one of the 
latest nesting North American ducks (Bellrose 1980). Th e 
prolonged period on the breeding grounds prior to nest-
ing, which can be in excess of a month (Afton 1984, War-
ren unpubl.), provides females considerable opportunities 
to improve body condition prior to nesting. Scaup utilize 
somatic reserves for clutch formation (Afton and Ankney 
1991, Esler et   al. 2001), with a signifi cant proportion of those 
reserves locally acquired (Warren and Cutting 2011, Cutting 
et   al. 2012). Early nesting scaup also recruit more young 
than later nesting conspecifi cs (Dawson and Clark 2000). 
A prolonged pre-breeding period, reliance on somatic reserves 
derived from local resources for clutch formation, and a 
seasonal decline in recruitment make lesser scaup a particu-
larly interesting species to explore body condition dynamics 
within the context of the cost-of-delay hypothesis. 

 We undertook the current study to: 1) explore within 
and among year dynamics of pre-breeding body condition 

in female lesser scaup, and 2) test predictions of the cost-
of-delay hypothesis using mean body condition, nest ini-
tiation dates, and clutch sizes during six years of study on 
a breeding population of lesser scaup in the southwestern 
extent of their range.  

 Hypotheses and predictions  

 Body condition dynamics 

 Primarily carnivorous during the breeding season, scaup for-
age heavily on amphipods (e.g.  Gammarus  spp. and  Hyalella  
spp.) prior to and during clutch development (Rogers and 
Korschgen 1966, Afton and Hier 1991), which provides 
females with a great deal of protein and lipids. For example, 
lipid content of  G. lacustris , the most common amphipod 
on our study site, peaks in spring and early summer around 
15%, while protein content averages  ≈  40% (Mathias 
et   al. 1982, Arts et   al. 1995). Th e peak of lipid content in 
amphipods coincides with amphipod reproduction (Arts 
et   al. 1995), which in turn is closely linked to water tem-
perature (Smith 1973). We hypothesized that spring phenol-
ogy would positively infl uence the abundance and quality 
of amphipods on the study site. Th us, our prediction was 
that mean scaup body condition would increase at a greater 
rate during springs with relatively early wetland phenol-
ogy. We therefore predicted a non-linear pseudo-threshold 
relationship between water temperature and female body 
condition, given that amphipod reproduction peaks at tem-
peratures similar to maximum water temperatures observed 
on the study site (Smith 1973). We similarly hypothesized 
that female body condition would be positively infl uenced 
by the availability of preferred foraging areas, i.e. shallow to 
intermediate depth (50 – 150 cm) open-water habitat (Tor-
rence and Butler 2006). Higher water levels on the study site 
correspond to more of the open-water habitat on the study 
site within the preferred depth for scaup, so we predicted a 
positive linear relationship between water depth and mean 
body condition gain. Lastly, female experience is an impor-
tant determinant of spring body condition in female ducks 
(Peterson and Ellarson 1979, Hohman 1986), with more 
experienced females often arriving on the breeding grounds 
in better condition, initiating nests earlier, and producing 
larger clutches (Krapu and Doty 1979, Baillie and Milne 
1982, Devries et   al. 2008). Older females were therefore pre-
dicted to be in better body condition and have greater rates 
of gain in body condition.   

 Cost-of-delay hypothesis 

 Based on the cost-of-delay hypothesis, we made two predic-
tions regarding the relationship between the rate of gain in 
body condition and clutch size. First, after controlling for 
timing of breeding, years with higher rates of gain in body 
condition were predicted to have larger clutches. Higher 
rates of gain in body condition shift the optimal switch 
curve to the right (Fig. 1), resulting in all females having 
larger clutches than at lower rates of gain. Second, the slope 
of the switch curve should change with varying rates of body 
condition gain (Rowe et   al. 1994; Fig. 1). After controlling 

  Figure 1.     Predicted relationships among body condition, lay date, 
and clutch size from the cost-of-delay hypothesis (modifi ed from 
Rowe et   al. 1994). Bold lines indicate the optimal time, i.e. optimal 
switch curve, for an individual to initiate nesting based on initial 
body condition (y-axis intercept) and the rate of body condition 
gain (slope of dashed lines). Higher rates of body condition gain 
result in 1) larger clutches, and 2) a steeper intra-seasonal decline in 
clutch size across individuals in a population.  
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for timing of breeding among years, we predicted that years 
with steeper rates of gain in body condition on the breed-
ing grounds would have steeper declines in clutch size as the 
season progresses, assuming a relatively constant decline in 
off spring quality among years.    

 Methods  

 Data collection 

 Th is study was conducted on Lower Red Rock Lake (Lower 
Lake) in southwest Montana (Fig. 2). Lower Lake is a large 
(2332 ha), high elevation (2014 m above mean sea level) 
wetland encompassed by Red Rock Lakes National Wild-
life Refuge (Refuge). Water depths typically do not exceed 
1.5 m during the nesting season, with large open water areas 
interspersed with hardstem bulrush  Schoenoplectus acutus  
islands. Nearly half of the area is extensive stands of season-
ally fl ooded beaked sedge  Carex utriculata  that contain small 
( �    2 ha), scattered open water areas. Average annual precipi-
tation is 495 mm with 27% occurring during May and June. 
Annual average temperature is 1.7 ° C. Th e study site has one 
of the harshest, and most variable, breeding season environ-
ments utilized by lesser scaup as measured by growing season 
length (Gurney et   al. 2011). 

 Female lesser scaup were captured via spotlighting for 
3 – 6 nights during each new moon phase during the months 
of May – June, 2006 – 2011. Captures occurred on 34 diff er-
ent calendar dates among all years between 9 May – 23 June 
(overall median nest initiation date). Females were banded 
with a US Geological Survey aluminum leg band and aged 
(AGE) (second year [SY] or after second year [ASY]) based 
on eye color (Trauger 1974). Each female ’ s body mass (near-
est 5 g), and tarsus ( �    0.1 mm), head ( �    0.1 mm), and 
fl attened wing chord ( �    1 mm) lengths were recorded. 

 Nest searches were conducted within  Carex  spp. domi-
nated habitats on the study site each year. Scaup nests were 
located using observational cues of females and trained dogs 
during two searches completed between late May and mid-
July. Daily searches were conducted between 06:00 and 13:00 
h; nests found incidentally while conducting other fi eld 
work were included. When nests were located the number of 
eggs and incubation stage, as determined by fi eld-candling 
(Weller 1956), were recorded. Nest initiation date (INIT) 
was estimated by subtracting the number of eggs and days of 
incubation from the current date and adding 1 day. Clutch 
size was recorded for each nest where evidence of incubation 
was present, but denoted as  ‘ unknown ’  for nests where intra- 
or interspecifi c nest parasitism was evident. 

 We also quantifi ed spring habitat conditions on the study 
site each year. A capacitance probe water level and tempera-
ture data logger was deployed each year in April at the west-
ern outfl ow of Lower Lake. Water levels ( �    0.1 mm) and 
temperatures ( �    0.1 ° C) were recorded hourly throughout 
the breeding season. To explore relationships between female 
body condition and spring phenology and wetland water 
conditions, we calculated mean water temperatures (TEMP) 
and levels (LVL) for each day captures occurred. Th is was 
done by averaging hourly temperature and level measure-
ments for each capture day and preceding 10 days ’  data.    

 Analysis 

 Our analysis consisted of two primary aspects. First, we 
explored female body condition dynamics in response to 
habitat attributes and female age using mixed-eff ects models. 
Th ese data were obtained from females captured during the 
pre-breeding period. Few females were captured more than 
once, so our analysis explored general patterns in body con-
dition observed for the breeding population studied. Second, 
we tested the cost-of-delay hypothesis using the relationship 

  Figure 2.     Lower Red Rock Lake study area within Red Rock Lakes National Wildlife Refuge, southwest Montana, USA.  
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with satellite transmitters all returned the following spring 
on or before 8 May. 

 We tested for diff erences among years in clutch size and 
nest initiation using single factor ANOVA. To test our pre-
dictions regarding the response of clutch size to rate of gain 
in body condition, we used a mixed-eff ect model with YEAR 
as a random eff ect and a fi xed-eff ect structure of standardized 
nest initiation date (INIT) and the estimated slope of gain 
in body condition for each year (BCRate). An interaction 
was included between INIT and BCRate to test our second 
prediction of steeper seasonal declines for clutch size in years 
with greater rates of gain in female body condition.     

 Results 

 Spring phenology and wetland conditions varied consider-
ably among years during our study. Mean water temperature 
from 1 May – 15 June varied from a low of 7.4 ° C (SD    �    9.8) 
in 2008 to a high of 14.4 ° C (SD    �    3.0) in 2007 (Table 1). 
Water levels similarly varied from the drought year of 2007 
at a level of 2013.6 m a.s.l. (m.s.l.) (SD    �    0.29) to 2014.2 m 
above m.s.l. in 2006 and 2011 (SD    �    0.04 and 0.06, respec-
tively) (Table 1). Th e diff erence between these years, 0.6 m, 
represents an approximate halving of mean water depths 
across the study area between the drought year of 2007 and 
2006 and 2011. 

 We captured 266 females during 2006 – 2011 that were 
included in the analysis of body condition dynamics. Th is 
sample of individuals from the site included females that 
were breeding (i.e. egg in the oviduct determined by pal-
pation). Variation in the proportion of breeding females 
captured among years could bias results, especially during 
periods of poor wetland conditions when the proportion of 
breeding females declines and early emigration from breed-
ing areas occurs (Rogers 1964, Afton 1984). We tested for 
a diff erence in the proportion of breeding females in the 
sample among years using a generalized linear model, log 
link, and binomially-distributed errors. After accounting for 
capture date, the proportion of breeders in the sample did 
not diff er among years except 2009, which had fewer breed-
ers captured (b  2009     �     � 1.71, p    �    0.06). Mean proportion of 
breeders captured by year was 0.19, 0.19, 0.0, 0.24, 0.38 and 
0.0 for 2006 – 2011, respectively. 

 Th e fi rst principal component explained 74% of the 
variation in female head and tarsus measurements; PCA val-
ues ranged from  � 4.3 to 3.6 (structurally largest to small-
est females, respectively). Female body mass was correlated 
to structural size with structurally larger females being 

between predicted annual rate of body condition gain and 
clutch size within and among years. 

 Female body condition was estimated as a size-adjusted 
body condition index (BCI) calculated for each female. 
A principal component analysis was conducted using female 
head and tarsus measurements, and female body mass was 
regressed on the fi rst principal component. Th e resulting 
regression residual for each female was used as the BCI 
(Devries et   al. 2008). Negative BCI values indicate females 
that have a lower than average mass for a given structural 
size, and positive values indicate the opposite. 

 Mixed-eff ects models were used to explore breeding 
season dynamics of female body condition (package nlme 
in R 2.15.1; 2013). We began with a mixed-eff ect model 
with a response of female body condition (BCI), fi xed-eff ect 
interactions among TEMP, LVL, and AGE, and a random 
intercept for YEAR. TEMP was log-transformed to account 
for the predicted asymptotic relationship between condi-
tion gain and water temperature. Non-signifi cant ( α   �    0.10) 
fi xed-eff ect parameters were removed in a backwards-step-
wise process from the model. Models were fi t using restricted 
maximum likelihood estimation and ranked based on values 
of Akiake ’ s information criterion (AIC; Burnham and Ander-
son 2002). Residual diagnostic plots from the selected model 
were used to test for violation of normality and homogeneity 
(Zuur et   al. 2009). 

 Including YEAR as a random eff ect provides several 
benefi ts. First, we don ’ t assume years are independent and 
comprise all of the factor levels of interest. Instead, the eff ect 
of year is treated as a random variable, with individual year 
eff ects realizations of that distribution. Th is allows infer-
ence to non-sampled factor levels, i.e. years, and acknowl-
edges that diff erent values would be expected if the study 
were repeated (K é ry 2010). Second, because year eff ects 
are not treated as independent, estimated eff ects of year 
on the rate of body condition gain are dependent on all 
factor levels, leading to greater precision when estimating 
individual year eff ects (K é ry 2010). Th is can be contrasted 
with year as a fi xed eff ect where each year ’ s factor level is 
estimated independent of information from the other years 
in the sample, which could lead to bias in our results with 
variation among years in female arrival and initial capture 
dates. For example, if the timing of fi rst captures within 
a year occurred shortly after arrival a higher proportion 
of early arriving females in better body condition may 
have been sampled. Conversely, if initial captures occurred 
relatively later in the spring more late-arriving females of 
poorer body condition would be available for sampling. 
Th is could lead to diff erences in the rate of body condi-
tion change among years due to sampling. Including year 
as a random factor reduces the risk of that bias by assum-
ing an underlying population-level process of body condi-
tion gain that varied randomly among years. Moreover, the 
timing of captures was such that most females on the site 
were available for sampling during both capture occasions 
each year. Uniquely marked scaup females were detected 
at a consistent and high level (probability of detection,  p , 
approximately 0.77) during surveys conducted mid-May 
2006 – 2008 on the study site (Warren unpubl.), indicating 
most females had arrived on the site prior to surveys. Addi-
tionally, females marked on the study site in 2009 (n     �     6) 

  Table 1. Pre-breeding period (1 May – 15 June) mean water tempera-
ture and lake level on the Lower Red Rock Lake study area during 
2006 – 2011. Standard deviations are presented parenthetically.  

Year
Mean 

temperature ( ° C)
Mean level 
(m a.m.s.l.)

2006 12.0 (3.2) 2014.2 (0.04)
2007 14.4 (3.0) 2013.6 (0.29)
2008 7.4 (9.8) 2014.1 (0.48)
2009 11.5 (6.8) 2014.0 (0.45)
2010 8.9 (7.1) 2013.9 (0.58)
2011 13.5 (8.6) 2014.2 (0.06)
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the earliest (2007) and latest (2011) years having the largest 
and smallest clutch sizes, respectively (Table 3). However, 
peak nest initiation occurred within three days for four of 
the years studied. Estimates of clutch size and initiation date 
for 2011, the latest nesting year, may have been biased by 
second nesting attempts as water levels on the study site rose 
throughout the normal period of nesting for lesser scaup and 
some nest fl ooding was observed. 

 We found mixed support for our predictions based 
on the cost-of-delay hypothesis. After accounting for 
 initiation date, annual mean clutch size was positively infl u-
enced by the rate of gain in female body condition after 
arrival ( b   BCRate   �  0.085, SE  �  0.039, p  �  0.093; Table 4). 
 Conversely, after accounting for initiation date, intra-
annual declines in clutch size were not related to the rate 
of body condition gain (b  BCRate  �  INIT   �  0.010, SE  �  0.012, 
p  �  0.404; Table 4).   

 Discussion  

 Body condition dynamics 

 An individual ’ s body condition during the pre-breeding 
period strongly infl uences the timing of breeding in birds 
(reviewed by Drent 2006, Nager 2006), an important deter-
minant of reproductive success (Rohwer 1992). Few studies, 

heavier than smaller females, but considerable variation was 
not explained by the relationship (b     �     � 17.4, p    �    0.001, 
adjusted  R  2      �     0.08). Body condition index values ranged 
from  � 206.0 to 193.6, with a mean of 0.06 (SD    �    69.0). 
Assuming a linear relationship between body condition and 
calendar date, female body condition increased an average 
of 2.2 index points per day (SE    �    0.25) amongst all years 
of study; this equates to a female of average structural size 
gaining 2.2 g of mass per day during the pre-breeding period 
until peak nest initiation. Th is is corroborated by a small 
number of individuals (n    �    4) that were captured twice 
within a year  –  mean mass gain of these females was 2.03 g 
d �1  from mid-May to mid-June. 

 Th e best model of female body condition supported our 
prediction regarding gain in body condition and spring phe-
nology. Mean female body condition increased non-linearly 
with water temperature, but the relationship was dependent 
upon water level (i.e. an interaction) such that gains were 
greatest at lower water levels on the study site, contrary to 
our prediction regarding the response of body condition 
gain to water depth (Table 2). Th e interaction between water 
temperature and level indicated females had a higher rate 
of gain in body condition during years with low water. For 
example, an adult (ASY) female was predicted to have a 
BCI of  – 103.6 at 8 ° C water temperature and a low water 
level (2013.5 m a.m.s.l.). Increasing water temperature to 
18 ° C increased the predicted BCI to 61.2. However, the 
same change in water temperature with a high water level 
(2014.2 m a.m.s.l.) resulted in a narrower range of change 
in BCI from 6.2 to 81.5 in ASY females. Th e rate of female 
body condition gain did not diff er based on age class (i.e. 
interaction terms with AGE had p values   �   0.50), how-
ever yearling females did have lower mean body condition 
(b  SY     �     � 27.4, p    �    0.001; Fig. 3). Graphical tests of normal-
ity and variance homogeneity did not indicate violations of 
these assumptions. 

 A total of 261 nests were located during the study for 
which clutch size was determined, ranging from 22 nests 
found in 2011 to 58 found in 2008. Th e earliest nest 
initiation date observed was 22 May 2006, and the latest 
was 21 July 2011. Mean clutch sizes varied signifi cantly 
among years (F 5,255     �    11.46, p    �    0.01) with 2011 having 
the smallest clutches ( x̂     �    6.7, SD    �    2.00) and 2007 the 
largest (x̂     �    8.5, SD    �    1.23) (Table 3). Similarly, initiation 
dates diff ered among years (F 5,255     �    17.15, p    �    0.01). Mean 
nest initiation varied 20 d during the six years studied, with 

  Table 2. Coeffi cient estimates, standard errors (SE), and p-values for 
covariates in the most parsimonious mixed-model for female lesser 
scaup body condition on the Lower Red Rock Lake study area. 
Covariates include age class (age: SY or ASY), mean water tempe-
rature (TEMP) and level (LVL) on the study site for the 10 d 
preceding capture. A random intercept of year was included in 
the model, which has an estimated standard deviation of 30.87 
(residual deviation    �    60.91).  

Model parameter β̂ SE (β̂) p

Intercept  – 1407.9 447.3 0.002
Age(SY)  – 27.4 7.7 0.001
log(TEMP) 490.0 170.2 0.004
LVL 147.7 56.9 0.010
LVL:log(TEMP)  – 48.0 22.0 0.030

  Table 3. Mean clutch size and nest initiation dates for lesser scaup 
on the Lower Red Rock Lake study area during 2006 – 2011. Stan-
dard deviations are presented parenthetically.  

Year Clutch size Initiation date

2006 7.0 (1.77) 173 (10.5)
2007 8.5 (1.23) 166 (7.9)
2008 8.4 (1.44) 175 (6.1)
2009 7.2 (1.23) 174 (8.6)
2010 8.2 (1.37) 174 (9.5)
2011 6.7 (2.00) 186 (8.8)

  Figure 3.     Relationship between relative body condition of female 
lesser scaup and water temperatures by year based on the most 
parsimonious model: BCIndex    �    Age  �  log(TEMP)  �    LVL. Rela-
tive body condition is predicted for the mean water level for 
each year.  
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non-breeding females emigrated from the site prior to peak 
nest initiation. Th is would bias estimated rates of body con-
dition gain high relative to non-drought years. We did not 
fi nd support for this; after accounting for capture date there 
was not a signifi cantly higher proportion of breeding females 
in our sample during low water years (i.e. 2007 and 2010). 

 In migratory birds, older females tend to arrive on the 
breeding grounds in better body condition (Baillie and 
Milne 1982, Hohman 1986, Devries et   al. 2008). We simi-
larly found that older females were in better body condition 
on the breeding grounds at the beginning of the pre-breed-
ing period. However, we did not fi nd evidence that older 
females had a higher rate of body condition gain during the 
pre-breeding period than yearling females. Th is relationship 
indicates that experience may play a greater role in body 
condition dynamics prior to arrival, rather than while pres-
ent, on the breeding grounds. Based on satellite-transmitter 
marked females (n     �     6), scaup tend to migrate in a counter-
clockwise pattern from the study site to wintering grounds 
and back (Warren unpubl.). Th erefore, yearling females 
may be using spring staging habitats for the fi rst time prior 
to arrival on the breeding ground, while older individuals 
would have had previous experience on spring staging habi-
tats. Conversely, yearling females philopatric to their natal 
area would be utilizing familiar habitat upon return to the 
breeding grounds. Th is could result in the observed pattern 
of lower initial body condition of yearling females relative 
to older females, but similar rate of body condition gain 
between the two age classes once on the breeding grounds. 
Lower initial body condition but similar rates of body con-
dition gain on breeding grounds would similarly lead to 
consistent diff erences in body condition during the breeding 
season between yearling and older females (Krapu and Doty 
1979, Krapu 1981).   

 Cost-of-delay hypothesis 

 Th e cost-of-delay hypothesis views the timing of reproduc-
tion in birds as a tradeoff  between nesting early to produce 
higher quality young or later to produce a larger clutch (Drent 
and Daan 1980). Our study provides a unique opportunity 
to test the cost-of-delay hypothesis, as formalized by Rowe 
et   al. (1994), with respect to the infl uence of mean body 
condition gain on clutch size. After controlling for timing of 
nest initiation, clutch size was positively related to the rate 
of body condition gain in lesser scaup. Th e observed trend 
followed the prediction regarding the infl uence of the rate 
of body condition gain on clutch size; an increase in the rate 
of body condition gain should result in an increase in the 
optimal clutch size (Reynolds 1972, Drent and Daan 1980, 
Rowe et   al. 1994). Th e relationship between the rate of body 
condition gain and clutch size indicates females are likely 
responding to local conditions and  ‘ fi ne-tuning ’  the timing 
of breeding. Much of the work regarding pre-breeding body 
condition infl uences on breeding in waterfowl have focused 
on condition of individuals on spring staging areas (Fox 
et   al. 2006) or shortly after arrival to the breeding grounds 
(Devries et   al. 2008). Th is emphasis is well warranted given 
the considerable reliance on somatic reserves for fueling 
reproduction and the timing of breeding in most temperate 
and Arctic nesting waterfowl (Alisauskas and Ankney 1992). 

however, have explored local drivers of body condition gain 
during the pre-breeding period. Our results indicate wetland 
phenology and water conditions are strong drivers of body 
condition in female lesser scaup during the pre-breeding 
period. We found that the rate of body condition gain in 
lesser scaup was positively infl uenced by water temperature, 
a strong proxy for wetland phenology. Earlier wetland phe-
nology may provide greater foraging opportunities for female 
scaup through higher abundance of invertebrate prey. 

 Th e infl uence of wetland phenology on the rate of body 
condition gain in female scaup was nevertheless dependent 
upon the water level of the study site. Deeper levels weak-
ened the relationship between body condition gain and 
water temperature, resulting in lower rates of body condi-
tion gain across the range of temperatures experienced dur-
ing the study. Th is is not altogether surprising given that 
water temperature increases more slowly during high water 
periods than during low water levels, infl uencing wetland 
phenology and invertebrate abundance. Conversely, low 
water levels could concentrate important prey items, provid-
ing for better foraging effi  ciency and greater rates of body 
condition gain. Water level recession has been demonstrated 
to positively infl uence reproductive success in wading birds, 
with a proposed mechanism of increased foraging effi  ciency 
through concentration of prey (Kahl 1964, Frederick and 
Collopy 1989). Th e lower water levels observed during this 
study did not reduce the surface area of open water available 
to pre-breeding females, but instead reduced the overall vol-
ume of water. Decreased depth of the water column could 
concentrate aquatic invertebrates, important prey items 
for pre-breeding lesser scaup (Rogers and Korschgen 1966, 
Dirschl 1969, Afton and Hier 1991). Low water levels expe-
rienced on the site during this study occurred during periods 
of regional (i.e. Intermountain West) drought, and females 
were predicted to have lower body condition upon arrival 
during these years. Th e eff ect of drought on lesser scaup 
during the breeding season is marked by reduced breeding 
propensity and early emigration from breeding areas. (Rog-
ers 1964, Afton 1984). Th erefore, the observed pattern of 
greater rates of body condition gain during low water peri-
ods could occur if the proportion of breeding females cap-
tured on the site was higher during drought years because 

  Table 4. Coeffi cient estimates, standard errors (SE), and p-values for 
mixed-models exploring relationships between clutch size and rate 
of body condition gain for female lesser scaup on the Lower Red 
Rock Lake study area, 2006 – 2011. Covariates include standardized 
nest initiation date (INIT) and population-level rate of body condi-
tion gain (BCRate). A random intercept of year was included in the 
model, which had an estimated standard deviation of 0.618 for the 
additive model and 0.623 for model containing the interaction 
(residual deviation 1.30 for both models).  

Model parameter β̂ SE (β̂ ) p

Intercept 5.29 1.12  �    0.001
INIT  � 0.76 0.08  �    0.001
BCRate 0.08 0.04 0.093
Intercept 6.31 1.12  �    0.001
INIT  � 1.04 0.35 0.002
BCRate 0.08 0.04 0.097
INIT  �  BCRate 0.01 0.01 0.404
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body condition gain in females as predicted by Rowe et   al. 
(1994). However, we did not fi nd strong support for the 
predicted response of clutch size decline to varying rates of 
body condition gain. Work similar to ours, but at the level of 
individuals, would provide greater insight into the patterns 
observed during this study.                   
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Eric,
 
Just a few thoughts on next steps for the plan.
 
First, ideas on creating statistical models using the draft conceptual models.
 

1)      I’m thinking of approaching the distributional response to EFDs differently than we discussed yesterday (but
still assuming our primary interest for distribution of elk is how it responds to changes in EFDs). It seems more
direct, simple, and meaningful to model the proportion of the JEH on the NER as the response to changes in
feeding on the NER. We can do this with a generalized linear mixed model (GLMM) with a response of proportion
JEH on NER and predictors EFDs, climate variables (measured at a regional scale, i.e., will change with year but
influence the area used by the JEH), predator indices (? – e.g., est. number of wolf packs in the area used by JEH?),
and an index of hunting (this may be most meaningful at the NER scale – perhaps an index that quantifies how
much area and how late hunting occurred?). Some specific notes/details:

a.       For the response I think we should start with classification count data. We’ll need estimates for
number of elk on NER and total JEH. These will be combined to create a binomial response of ‘successes’
(elk on the refuge) and ‘failures’ (elk not on the refuge) for each year in the model statement (see the
attached BYOD handout for an explanation).
b.      It will likely help to standardize EFDs because they are such large values. This is a simple linear
transformation that results in a mean EFD of 0, SD = 1. To do this you subtract each EFD value from mean
EFD and then divide by the standard deviation of EFD. In R it would look something like this – assuming
your data set is named ‘elk’ and EFD are named ‘efd’ – you can create a new variable of standardized efd
(named st.efd) with this line of code:    elk$st.efd <- (elk$efd - mean(elk$efd))/sd(elk$efd)
c.       I attached a word document (ESD_and_SD_data_needs_2.docx) that has climate/weather links we can
use to get climate region scale data by year. As we’ve included in the influence diagram, let’s start with
growing season precipitation for each year (May through August? looks like climate division 2 is what we
want -
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional_monitoring/CLIM_DIVS/wyoming.gif
; I attached a figure of this data, you can download a .csv of the same at the website).

d.      For snow conditions we started looking into Thumb Divide SWE on December 30th – might as well stick
with this for now and we can see how correlated it is with distribution and go from there.
e.      Can you get number of wolf packs in the JEH area by year?
f.        I’ll leave it up to you, Steve, and Cris to decide how to determine a reasonable proxy for hunting
pressure on NER. Something simple like ‘unit-days’ (i.e., annual sum of the days each unit was open to
hunting on the refuge) may be a good place to start. This would likely need to be standardize similar to
EFDs (presuming it would be a big number).
g.       We should include year as a random effect. The attached paper (Warren et al. 2013; you’ll love it, it’s
about ducks…) provides a quick summary of the benefits of doing that, and the BYOD handout describes
how to do it in R. Functionally, we need to have year as a factor for that to work – R will assume it is a
numeric variable when you import the data set, so you can create a ‘factor year’ like this (data set named
elk, year named year) – elk$fyear <- as.factor(elk$year)

Collating as many years as possible of the above described data will allow us to take an initial look at the
hypothesized relationships and see if we’re on the right track. I’ve attached the R script and workspace we
started in February for you to work with. Make whatever changes you need to get it set up in your computer
and then we can use that version moving forward (when you need assistance we can use webex and work
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REVIEW OF R, GENERAL LINEAR AND GENERALIZED LINEAR MODELS (GLMs), AND EXAMPLES 


OF UNIVARIATE VEGETATION DATA ANALYSIS 


 


General Linear Models 


Linear models (a.k.a. general linear models, additive models) represent the most common tool 


in our analysis tool box for exploring relationships between a response variable (dependent 


variable Y) and predictor variables (independent variables X). Whether you are using a t-test, 


simple linear regression, Analysis of Variance (ANOVA; all predictors are categorical), or Analysis 


of Covariance (ANCOVA; predictors are categorical and continuous), you are using a linear 


model. Being ‘linear’ in this case doesn’t necessarily mean a straight line going through a data 


cloud (we have many tricks to make a relationship in a linear model curvilinear), but that the 


effects of the predictors are additive. For example, you may be interested in how a species 


responds to a habitat management treatment. You go out and count the abundance of the 


species in a treated area and compare those results to counts in an area not treated. Your 


conceptual model might look something like this:  


 


Species abundance = Mean species abundance + Treatment effect, 


 


where you hypothesize that there is a positive (additive) treatment effect of your management 


that results in more individuals than the ‘baseline’ (i.e., mean) species abundance in the area. A 


simple statistical representation of this as a linear model would look like this:  


 


�� � �� � ���� � 	�,     eqn. 1 


 


where yi is the response of species abundance at survey plot i, �� is the mean level of species 


abundance, �is the estimated effect of the management treatment,  ��  is the treatment level 


at survey plot i, and εi is the ‘residual’ error of observation i from the value predicted by the 


deterministic portion of the equation. Remember from last year that this latter term, εi, is the 


stochastic component of the linear model that makes this a statistical model versus a 


deterministic mathematical model, i.e., one that gives you an exact answer. Also recall that yi, 


��, and � are commonly referred to as the independent variable, intercept, and slope, 


respectively. Importantly, we also assume εi is normally distributed with mean 0 and variance 


σ
2
 (usually expressed as N(0, σ


2
), more on that later).  


 


To describe the stochastic part of the above model we employ a statistical distribution. To 


determine the most appropriate distribution to use for our error term we need to understand 


how the data were collected, i.e., how the sample was obtained and what characteristics were 


measured. What we’re doing is trying to explain variation within the observed response, 


therefore the response is where we look to determine the most appropriate statistical 


distribution. The most common distribution is the normal distribution (a.k.a. Gaussian) that 


gives us the familiar bell-shaped curve. This is a continuous distribution, which means your 


measurement of the response could take on a continuum of values instead of a finite number. 
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Body weight is a common example for a normally distributed response variable. If you 


randomly sampled bison on the National Bison Range you would likely expect the data to be 


normally distributed, where most individuals would ‘cluster’ around a mean value with 


exceeding high or low body weights being rare events (i.e., in the ‘tails’ of the distribution). The 


variance of the sample would determine how tall and skinny (small variance) or short and fat 


(large variance) the ‘bell’ looked. Let’s plot the normal distribution curve in R. 


 


x <- seq(-8, 8, length=200) 
y <- dnorm(x,mean=0,sd=1) 
plot(x,y,type="l",lwd=2,col="red") 
 


Look familiar? Now let’s decrease our ‘confidence’ by increasing the variance of our sample 


taken using the dnorm() command. 


 


x <- seq(-8, 8, length=200) 
y <- dnorm(x,mean=0,sd=2) 
plot(x,y,type="l",lwd=2,col="red") 
 


Another very common distribution is the binomial. This distribution is used to model responses 


with only two finite values, e.g., a plant was present or not in a plot, an animal survived or died 


during the study, an individual bred during a given breeding season or did not, etc. The binomial 


distribution is also commonly used to model frequency or proportional data. For example, you 


may be interested in disease dynamics in a species where your response is the number of 


positive cases among the sampled population n. This represents the proportion, or frequency, 


of disease in your population with your interest in understanding what influences the 


probability of an individual being infected. Let’s look at a real data set based on an example of 


tuberculosis infection in wild boar (Vicente et al. 2006). An easy way to import data into R is by 


copying your data set to the computer’s ‘clipboard’ (e.g., ctrl + c) and using the 


read.table()  command. First, navigate to the ‘Boar.txt’ file that came with the class 


materials, open it, select all, then copy the selected data to the clipboard. After that, type the 


following read.table()  command line into R: 


 


boar <- read.table("clipboard", header=T)##Imports & names data 
names(boar) ##Shows us the names of the variables 
 


Now let’s look at the response variable Tb (presence of tuberculosis = 1, absence = 0) in relation 


to an animal’s length (LengthCT) to explore the data. 


 


plot(boar$Tb~boar$LengthCT, ylab="Tb", xlab="Length CT") 
abline(lm(boar$Tb~boar$LengthCT)) 
 


The first line of script plots the response variable Tb in relation to an animal’s length 


(LengthCT). Note that each variable is preceded by ‘boar$ ’ in the script statement. That is to 


tell R that you want to grab a column of data from the dataframe named ‘boar’. The second line 
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of script draws a simple linear regression line through the data. We’ll talk later about whether 


or not this is a reasonable model to use in this situation (you probably already know the answer 


to this based on the discussion above, but we’ll get more into the details later). Notice, though, 


how the data group into two categories, which should be your first indication that using a 


simple linear model is suspect.  


 


A similar situation to the boar example above can be found in vegetation data collected along a 


transect of plots or points – we’re commonly interested in how the frequency of a species or 


functional group of species changes in space and time, often in response to some type of 


management action. This latter scenario will form the basis of much of the rest of today’s 


discussion and exercises. 


 


Review of R 


Data in R  


Before we get into more data analysis, let’s take a moment for a quick review of R. Data in R 


can be in the form of a vector, matrix, or data frame, with the latter likely the most common 


form you’ll use in R. A vector or column within a data frame can contain either numeric 


(including integer data, i.e., whole numbers) or factorial data, but not both. Let’s look at the 


boar data to learn more about these classes. Right now all the data in the data frame is numeric 


(in the general sense, R does separate integer and numeric classes, but they are both numbers). 


 
class(boar$SEX)  
class(boar$LengthCT) 
summary(boar)  
 


Notice that the variable ‘SEX’ is an integer, which doesn’t make much intuitive sense. This was 


simply how R interpreted the variable when it was imported. It ‘saw’ whole numbers and 


defaulted to calling SEX an integer. Now let’s create a factor variable for sex to 1) learn how to 


create a variable in a data frame, and 2) see how an integer or numeric class differs from a 


factor.  


 


boar$sex <- "M  " ##Creates a vector of ‘M’s in the dataframe  
boar$sex[boar$SEX==1] <- "F  " ##Converts ‘M’s to ‘F’s if SEX=1  
boar$sex <- as.factor(boar$sex) ##Converts sex to a  factor  
class(boar$sex) 
summary(boar) 
head(boar) ##To view the top 6 rows of the datafram e 
View(boar) ##To view the full dataframe in a separa te window 
 


Notice how the summary of the dataset changes when you have a factor instead of a numeric 


data field – for the former it provides the factor levels and number of cases in each level. 


 


Data entry/import  
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Importing data into R is fairly straight forward using the read.table command. We’ve 


already seen how to do this using the clipboard, but you can also import a text file directly using 


the following command, with “file.txt ” being the location of the file, header  indicating if 


your columns have labels (which cannot have spaces), and sep defines how your columns are 


separated.  


 


read.table("file.txt", header = T, sep = "")  
 


For more details on how to import data you can see the read.table() command help file by 


typing in 


 


?read.table 
 


You CANNOT have missing data in your data to be imported. Any place you have missing data in 


your data set put in an “NA” – this will allow you to import with missing data.  


 
Now see if you can import the boar data as a text file (.txt). Pay particular attention to how the 


columns of data are separated (e.g., comma, space, or tab). It is also a good idea to look at the 


classes of your variables after you import your data to make sure it is in the class you think it 


should be. 


 


To find other ways of importing files use the R help. If you maintain data in Access databases 


there is a package (RODBC) that allows you to directly link to the database and import a table 


(there are issues doing this with a 64 bit system). If you wanted to install this, or any other 


package, use the following steps. Go to the ‘Packages’ tab in the lower right window of RStudio 


(or the ‘Packages’ drop-down menu on the RGui) and select ‘Install Packages’. In RStudio you 


simply type in the name of the package (case-sensitive) and hit the install button. In the RGui 


you have a list of packages to choose from – select the package(s) you want and click on ‘OK’. 


There will be an extra step of selecting a CRAN mirror to use if you haven’t set a default in your 


‘Rprofile.site’ file in the ‘R/R-2.x.x/etc’ folder. Here is example code for using RODBC to import 


a table from an Access database that you can alter: 


 


channel<-odbcConnectAccess("C:\\WTFWLBandingRecord. mdb") 
lesc<-sqlFetch(channel,"SurvivalEncounterHistory200 5-07", 
as.is=T) 
close(channel) 
 


Data summary  


Let’s go ahead and import a small data set to work with – you have a copy of the data in your R 


materials provided. The data are from bird point counts in willow habitats on Red Rock Lakes 


NWR. We were investigating the importance of willow structure on habitat selection of riparian 


birds. There were random points placed in 2 types of willow habitat – stream riparian and fen. 


For this example, we’ll just use the count data from common yellowthroat.  
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coye <- read.table("clipboard", header=T)  
names(coye) ##Gives us the names of the variables  
summary(coye) ##Provides a summary for the full dat aframe  
 


How many habitat types were surveyed? How about points (don’t forget that there are 2 years 


of data)? Notice that ‘year’ is being treated as a numeric variable, not a factor. We need to 


change that before we proceed any further.  


 
coye$year <- as.factor(coye$year)  
coye$year  
 
Because ‘point’, ‘hab’, and ‘year’ are factors, we need to eliminate them for further numerical 


summaries. This is done within square brackets [], referenced by rows then columns. For 


example [1,2] selects the data point from the first row and second column. To select a whole 


column, in this case the 2
nd


, use [,2]. To select the 4th through 7th column in this data set you 


can use [,4:7] or [,-(1:3)].  


 


colMeans(coye[,-(1:3)]) ##Mean for each variable  
sapply(coye[,-(1:3)],sd) ##Standard deviation for e ach variable  
 


You can do similar summaries on a single variable.  


 


summary(coye$count) ##A variable specific summary  
mean(coye$count) ##The mean of counts  
sd(coye$count) ##The standard deviation of count  
se.count <- sd(coye$count)/sqrt(length(coye$count))  ##SE  
 


If you have any missing values (i.e., ‘NA’s) it is necessary to tell R to exclude them in the above 


summary commands using na.rm=T , e.g., mean(coye$count, na.rm=T) . Note that this 


influences the number of samples used in the summary by removing any that are missing.  


 


Now let’s look at the count data graphically.  


 
hist(coye$count) 


 


Assumptions of Linear Models 


Now that you’ve refreshed your memory of basic data manipulation and summaries in R, let’s 


get back to our discussion on linear models. Specifically, what are the assumptions of statistical 


linear models? You probably remember at least a few of these from last year’s workshop or 


your statistics classes in university, namely that the residuals are independent and identically 


distributed (‘iid’ in statistics jargon). What this means is that our response residuals in a linear 


regression model need to follow a normal distribution with μ = 0 and variance = σ
2 


(i.e., N( 0, σ
2 


)), and they need to be independent of each other. Other assumptions include: 1) variance 
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homogeneity, 2) fixed X values (i.e., predictor variables), and 3) proper model specification. 


We’re only going to focus on the assumptions of normality, independence, and variance 


homogeneity for now, ignoring fixed X values and proper model specification. There are many 


good texts out there that can provide much more thorough coverage of these topics. We want 


to discuss these assumptions primarily as they pertain to how they are violated by common 


data types collected for monitoring wildlife and their habitats, and the models we can use to 


account for violating assumptions. 


 


The following paragraphs relied heavily on Zuur et al.’s (2009) excellent text on mixed-effects 


models for ecological data.  


 


We’ve already discussed several common statistical distributions used to model the stochastic 


component (i.e., residuals) of a statistical model. When we use general linear regression models 


to search for patterns in our data we are limited to using the normal distribution. Some authors 


argue that violating this is a minor problem (Sokal and Rohlf 1995, Zar 1999) as a result of the 


central limit theorem (Zuur et al. 2009). However, it is likely apparent that assuming normally-


distributed errors when we’ve collected count or ‘yes/no’ types of data will lead to poor model 


fit and, resultantly, poor or even incorrect inference from our data. But how would we check 


for violation of this assumption? This is an often confused issue for us non-statisticians. The 


simplest way to think of it is we are testing for normality of the residuals of our model, not 


testing for the normality of our response variable per se. Fit your model and then look at your 


residuals for gross violations of normality. This is most commonly done visually with quantile-


quantile normality plots (qqnorm() command in R). What you’d like to see is your residuals 


falling near the line of the theoretical distribution represented by the line in the graph that goes 


from the lower left to the upper right. A wavy pattern in the residuals is not good, nor is large 


tails on either end. Let’s revisit the boar data as a simple example.  


 
b.lm <- lm(Tb ~ LengthCT, data=boar) 
b.lm.resids <- resid(b.lm) 
qqnorm(b.lm.resids) 
qqline(b.lm.resids, lty=2)  


 


You can see that the residuals do not fall along the line, giving a strong indication that our 


residuals are not normally distributed. We’ll discuss how to address this below; for now, let’s 


finish our review of our assumptions of linear models.  


 


When we assume our residuals are normally distributed, N(0, σ
2 


), we’re stating that we believe 


that they vary in the same manner across all values of the predictor variable(s); that is, they all 
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have a variance equal to σ
2
. In biological systems it is easy to imagine where this may not be the 


case. For example, imagine taking body weights on female trumpeter swans through the annual 


cycle. It is entirely reasonable to expect greater variation in weights through time in breeding 


age individuals because of the high metabolic demands faced during breeding as compared to 


juveniles that don’t breed. Another example is variance associated with a growing population. 


When a population is small its variance will be limited to smaller values. As the population 


grows, so to will its ability to vary, commonly resulting in nonconstant variance.  


 


Violating the assumption of independence among residuals is the most serious problem faced 


in linear regression (Zuur et al. 2009). This can occur two ways: 1) the value of your response, Y, 


to a predictor, X, is dependent upon another predictor, or 2) dependence structure in the data 


itself. For the former, misspecification of the model can lead to lack of independence. Your 


choices are to improve your model or transform your response. For the latter, we often run into 


issues where what we know at one point will tell us something about the next point. Time-


series data clearly can demonstrate this – if your wetland pH is 8.0 today we expect it will be 


pretty close to that value tomorrow, or maybe even next week or next month. Similarly, if you 


are sampling vegetation along a transect you can make a reasonable prediction of what the 


next plot will look like based on the plot you’re sampling now – they are not independent of 


each other. A standard visual check of this assumption can be accomplished by plotting your 


residuals versus each explanatory variable. What we don’t want to see are clear patterns in the 


residuals across the values of the explanatory variables that would indicate a lack of 


independence.  


 


Generalized Linear Models (GLMs) for Non-normally Distributed Data 


Based on the residual plot we looked at for our simple boar model we can be fairly certain that 


the residuals are not normally distributed. Also, how would we interpret that simple linear 


model? Looking at the plot we may say that a boar with a length of 80 cm has approximately 


0.20 Tb (i.e., tuberculosis). How can an animal have 0.20 tuberculosis, wouldn’t an animal be 


infected or not? What we need to do is think of our model as predicting the probability of an 


individual being infected, so we would state that an 80 cm long animal has a 0.20 probability of 


being infected with tuberculosis based on our simple model. Our model still has some 


problems, though, as it predicts a negative probability of tuberculosis occurrence for animals 


less than ca. 45 cm in length. Also, it would predict probabilities >1 if an animal was long 


enough. Probabilities are bounded by 0 and 1, so we need a model that makes predictions 


within those bounds. Fortunately, there is a simple extension of general linear models that will 


address these issues for us.   


 


A generalization of linear models allows us to model data with non-normally distributed errors 


in a similar fashion to what we would do with a general linear model. These Generalized Linear 


Models, or GLMs for short, have an important extra component that general linear models lack 
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– a link function. What the link function does is perform a transformation of the expectation of 


the response, which in general terms, linearizes the response errors so that we can do pretty 


much everything you’ve done with linear models. You’ll see that the primary difference in 


running a GLM in R is that you need to specify the distribution you expect your errors to follow 


– that’s it.      


 


We’ll re-fit our boar model using a GLM and see how everything looks.  


 


b.glm <- glm(Tb ~ LengthCT, family=binomial, data=b oar) 
summary(b.glm) 


 


The model output is:  


 


   Estimate  Std. Error  z value  Pr(>|z|)  
(Intercept) -3.892109   0.671152   -5.799  6.67e-09  
LengthCT     0.031606   0.005588    5.656  1.55e-08  
Dispersion parameter for binomial family taken to b e 1 
 
    Null deviance: 700.76  on 507  degrees of freed om 
Residual deviance: 663.56  on 506  degrees of freed om 
  (149 observations deleted due to missingness) 
AIC: 667.56 
 
Number of Fisher Scoring iterations: 4 
 


Remembering back to our earlier discussion about the additivity of linear models we would say 


that for every cm increase in a boar’s length the probability of having tuberculosis goes up 


0.032 units from a mean value of -3.89 units. Wait a minute, just a few moments ago we 


decided a general linear model assuming normally-distributed errors gave faulty results due to 


predictions below 0 and above 1, but now we have a mean predicted rate of incidence of -3.89? 


How does that work? Well, it has to do with the link function mentioned earlier and the 


transformation it is doing ‘behind the scenes’ to allow us to fit a GLM to data with binomially-


distributed errors. The default (canonical) link function for the binomial family is the logit link, 


which ‘maps the values’ of our response to be bounded between 0 and 1. We won’t go into this 


in any detail, but the logit link for our example looks like this:  


 


�� �
���������������


�����������������
,    eqn. 2 


 


where �� is the probability that animal i is infected with tuberculosis (e is the exponential 


function). Notice that our simple linear predictor is ‘in’ the link function. What we need to do to 


get sensible values from our summary is ‘back-transform’ the values either by 1) using equation 


2 and plugging in the values appropriately (i.e., ��= -3.892109, �= 0.031606, and LengthCTi is 


animal i's length), or we can more simply use the predict()  function in R: 
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mydata <- data.frame(LengthCT = seq(from = 46.5, to  = 165,  
by =1)) ##Create length values 


pred <- predict(b.glm, newdata = mydata, type = "re sponse") 
plot(x = boar$LengthCT, y = boar$Tb) 
lines(mydata$LengthCT, pred) 
 


What the above lines of script do is 1) create a new data set (mydata ) that is a sequence of 


values of interest (46.5 to 165 cm by values of 1), 2) create a vector of predicted values from 


our GLM (b.glm  ) in the scale of the response (i.e., a probability between 0 and 1), 3) plot the 


original boar data, and 4) add a smooth line of the predicted response of the probability of 


tuberculosis infection in a wild boar based on the animal’s length. Enough about diseased pork 


(it is, after all, on Thursday’s menu), let’s move into some examples using vegetation data.  


 


Vegetation Data Analysis Using Binomial GLMs 


Now that we’ve reviewed some basics of general and generalized linear models let’s look at 


how we may use this to analyze common forms of vegetation data. A common approach to 


monitoring plant communities is the point-line intercept, considered one of the least biased 


methods of sampling vegetation (Bonham 1989). The protocol is fairly straight forward – a 


transect is set up and the species that intercepts the transect at each regularly spaced point 


(commonly 1 m) is recorded. The point is usually represented by a sharpened dowel or pin (e.g., 


5 mm diameter) placed perpendicularly to the transect at each interval. See Bonham (1989) or 


Elzinga et al. (1998) for more thorough descriptions. The resulting data ends up being a count of 


occurrences for each species along a transect, with all the species’ counts summing to the total 


number of points recorded along the transect. We’ll assume for now that you are most 


interested in one or a small number of the total species you encounter, perhaps because they 


are representative of a particular vegetation community that you are managing for, or they are 


a good indicator species (sensu Dufrêne and Legendre 1997) for a certain preferred state of the 


system in a state and transition model. Regardless, the approaches we will explore for the rest 


of this session are univariate, i.e., deal with the dynamics of a single species at a time. If you are 


interested in broader community dynamics you would need to use multivariate techniques.   


 


You may recall from last year’s workshop that we used a Poisson distribution to model count 


data from avian point counts (the same data set we used above to review R). So you may be 


asking yourself why we wouldn’t follow that approach to model what is basically count data for 


vegetation surveyed along a transect. The key difference we need to accommodate is that the 


vegetation data is a bounded count, i.e., it is limited by the total number of points along the 


transect. We’re interested in how many times a plant species is observed along the transect, or 


in ‘probability speak’, we’re interested in the number of successes, k, in n trials. It is natural, 


then, to express this data as a proportion, a species’ count per number of transect points, and 


to use the binomial distribution. This idea can be extended to other similarly collected data. For 


example, the belt-transect method commonly used by refuges in the Prairie Pothole Region 


(PPR) to monitor grassland communities uses plant groups based on common native plant 


community associations (Grant et al. 2004). The dominant plant group present along each 0.1-


m by 0.5-m segment of a belt transect (length dependent upon application objective) is 







10 


 


recorded, again resulting in a bounded count that in this situation is for a plant group instead of 


a species.  


 


Binomial GLM as a ‘t-Test’ 


Our first example will fit a binomial GLM as a “t-test” to determine if there is a difference in 


distribution between two plant species, the cross-leaved gentian (Gentiana cruciata) and the 


chiltern gentian (Gentianella germanica). Both species are found in calcareous grasslands in the 


Jura Mountains on the Franco-Swiss border. The example comes from Kéry (2010) chapter 17. 


We’ll simulate an inventory of 50 sites to determine if a species is present or not (‘presence-


absence’ data). Note that we aren’t dealing explicitly with detection probability, i.e., we assume 


if the species is present on the plot it is always detected (probability of detection = 1). This also 


means that, because we are looking for a difference in distribution between two species, we 


are assuming both species are detected perfectly and any apparent difference in distribution 


between them is because there is a true distribution difference between them and not simply a 


difference in detection probability. For these reasons it is more proper to refer to this type of 


data as ‘detection–nondetection’ data.  


 


Data Generation 


We’ll generate the data for the analysis similar to several of last year’s examples. This allows us 


to know ‘truth’ and see how close our models can get us to it, as well as get a better feeling for 


what R can do. 


 


N <- 50 ##Total number of sites (a.k.a, number of t rials) 
p.cr <- 13/50 ##Number of ‘successes’ for cross-lea ved 
p.ch <- 29/50 ##Number of ‘successes’ for chiltern 
 
C.cr <- rbinom(1, 50, prob = p.cr) ; C.cr ##Add bin omial noise 
C.ch <- rbinom(1, 50, prob = p.ch) ; C.ch ##Add bin omial noise 
C <- c(C.cr,C.ch) ##combining the random counts for  our ‘data’ 
species <- factor(c(0,1), labels=c("Cross-leaved  ",  "Chiltern")) 
 
Let’s take a quick look at the data we just generated. Remember that we added some random 


‘noise’, so our counts should differ slightly from what we defined them as in the second and 


third lines of the script. First, we’ll add column labels to the count data (C) so we know which 


species’ count we’re looking at, then we’ll simply ask to ‘see’ C.  


 


names(C) <- species 
C 
 
How much did the random noise we added to our ‘sample’ change the number of successes as 


initially defined? You can think of the noise as the unexplained variation we commonly run into 


in our real-world sampling that adds difficulty in finding the ‘true’ underlying process of 


interest. Now let’s fit a binomial t-test using the glm() command to see if the model can 


detect the difference in the distribution of the two gentians. A quick note of clarification – 
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because we are using the binomial distribution to model counts we need to tell R both the 


‘successes’ (the count, or number of times a species was present) and number of times we did 


not see the species (‘failures’). We’ll do this using the cbind  command directly in our model 


statement, but let’s look at it first to understand what it is doing. You may notice that this is a 


bit different than the boar example, where there was a record for each individual with the 


response (Tb) being a 0 or 1. You can fit binomial GLMs with data in either format, with the 


format being determined by the type of questions you’re asking. For the boar data, where we 


were interested in the relationship between an individual’s length and probability of having 


tuberculosis, it was necessary to have a record for each individual. For the current question of 


species distribution we aren’t interested in individual covariates for each observation and can 


use the simple count summary.   


  


cbind(C, N-C) ##Using cbind to make a matrix of suc cesses and 
failures 
gen.glm <- glm(cbind(C, N-C)~species, family=binomi al) 
summary(gen.glm) 
 


The results from my model (8 cross-leaved and 25 chiltern gentians) is:  


 


Coefficients: 
                 Estimate Std. Error z value Pr(>|z |)     
(Intercept)       -1.6582     0.3858  -4.299 1.72e- 05  
speciesChiltern    1.6582     0.4783   3.467 0.0005 27 
 


So how do we interpret these results? We would say that there is a significant difference in the 


distribution of cross-leaved and chiltern gentians (P = 0.005), with the estimated probability of 


occurrence for cross-leaved gentian represented by the intercept (-1.6582) and the estimated 


probability of occurrence for chiltern gentian equal to the difference between the intercept and 


1.6582, which is 0 (remember, this is still a linear model that assumes additive effects). At first 


blush, does that seem a bit odd to you? Remember that the default link for the binomial family 


is the logit (eqn. 2), which means the scale of the values presented in the model summary are in 


‘logit land’.  If we were to back-transform the value to a probability of occurrence (�) for 


chiltern gentian using equation 2 we would have  


 


� �
����


� � ����
 


 


which is 0.50 because zero exponentiated equals 1. Now this makes more sense – there were 


25 occurrences of chiltern gentian among the 50 sites surveyed in my simulation. To get the 


estimated probability of occurrence for both species more simply, we can use the predict() 
command like we did with the boar model.  


 


predict(gen.glm, type=  "response") 
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Here are the predicted probabilities based on my data – how close are these to the probabilities 


defined above?  


 


Cross-leaved      Chiltern   
         0.16          0.50 
 
While this example is quite simple, it provides us a good introduction of how we can use the 


binomial distribution and GLMs to analyze vegetation data. Now we can start to consider more 


complex data and models.  


 


Binomial GLM as an Analysis of Covariance (ANCOVA)  


 


An Analysis of Covariance (ANCOVA) is a general linear model that includes both categorical 


(e.g., habitat type) and continuous (e.g., water depth) predictor variables. We’ll modify the 


adder example in Kéry (2010) chapter 18 to an example with vegetation sampling, otherwise it 


is the same. We’ll simulate a data set to see if there is an influence of site (categorical) and 


wetness (continuous) on the distribution of chiltern gentian (in keeping with the previous 


example). Sampling at each site consists of 10 transects, with each transect containing 100 


points. The data we’ll generate is a count of species occurrences for each transect, i.e., a 


summary of the number of ‘successes’ for each 100 ‘trials’ along a transect.  


 


Data Generation 


We will create a data set for three areas (Jura Mountains, Black Forest, and the Alps) with each 


area having 10 transects of 100 points conducted at each area. We start by defining the three 


areas and 10 transects. 


  


n.groups <- 3 
n.sample <- 10 
n <- n.groups*n.sample 
x <- rep(1:n.groups, rep(n.sample, n.groups)) 
pop <- factor(x, labels=c("Jura", "Black Forest", " Alps")) 
   


We’ll build a continuous index of wetness for each transect with values between 0 (wet sites) 


and 1 (dry sites) using the runif() command that randomly selects values from a uniform 


distribution between two values we provide (0 and 1 in this case).  


 


wetness.Jura <- sort(runif(n.sample, 0, 1)) 
wetness.BlackF <- sort(runif(n.sample, 0, 1)) 
wetness.Alps <- sort(runif(n.sample, 0, 1)) 
wetness <- c(wetness.Jura, wetness.BlackF, wetness. Alps) 
 


Now we need to create a vector of length n for the number of points on each transect. The 


points can also be viewed as the number of ‘trials’ conducted to determine the presence of the 


gentian, with ‘successes’ equal to the observed count on a transect (C below). 
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N <- rep(100, n) ##Number of points on each transec t 
 
The design matrix is built as an interaction between the areas and each transect’s wetness 


index. 


 
Xmat <- model.matrix(~pop*wetness) 
print(Xmat, dig=2) 
 


Our model is a full interaction model that allows separate intercepts and slopes for each area in 


response to the wetness index. This results in a linear predictor (i.e., everything on the right 


side of the ‘=’ in a model) that looks like this  


 


��	�� !"� � �� ∗ �$%"&'( � �) ∗ �*%+, � �- ∗ �.�� � �/ ∗ �.�� ∗ �$%"&'( � �0 ∗ �.�� ∗ �*%+,. 


           eqn. 3 


 


We then select beta parameters to define the relationships in equation 3. 


 


beta.vec <- c(-4, 1, 2, 6, 2, -5) ##Betas 0 through  5 in order 
 
Matrix multiplication is then used to create our matrix of simulated values for the linear 


predictor as the product of the design matrix (Xmat) and the parameter vector (beta.vec ). 


 


lin.pred <- Xmat[,]%*%beta.vec ##Value of lin.predi ctor 
exp.p <- exp(lin.pred)/(1 + exp(lin.pred)) ##Expect ed proportion 
C <- rbinom(n=n, size=100, prob=exp.p) ##Add binomi al noise 
hist(C) ##Look at a histogram of our simulated coun t data 
 
par(mfrow = c(2,1)) 
matplot(cbind(wetness[1:10],wetness[11:20],wetness[ 21:30]), 
cbind(exp.p[1:10], exp.p[11:20],exp.p[21:30]), ylab = "Expected 
Proportion  ", xlab=  "  ", col=c("red",  "green",  "blue"), pch=c("J",  


"B",  "A"), lty=  "solid", type=  "b", las=1, cex=1.2, main=  "  ",lwd=1) 
 


matplot(cbind(wetness[1:10],wetness[11:20],wetness[ 21:30]), 
cbind(C[1:10]/N[1:10], C[11:20]/N[11:20],C[21:30]/N [21:30]), 
ylab=  "Expected Proportion  ", xlab=  "Wetness Index  ", col=c("red",  


"green",  "blue"), pch=c("J",  "B",  "A"), las=1, cex=1.2, main=  "  ") 
par(mfrow=c(1,1)) 
 
From the figures you can see that the occurrence of chiltern gentian is most influenced by 


wetness in the Black Forest, with almost no response to wetness in the Alps, and the Jura 


Mountains gentians are intermediate in their response to the wetness gradient.  


 


Now we can fit the model and see how our results compare with what we’ve simulated.  
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chgen.glm <- glm(cbind(C, N-C)~pop*wetness, family= binomial) 
summary(chgen.glm) 
 
See if you can predict the probability of occurrence from the GLM object using the 


predict() command.  


 


Binomial Generalized Linear Mixed-Effects Model (GLMM) 


Our final example will show us a way to address a violation we’ve overlooked in our prior 


analyses, the violation of independence among points along a transect (or transects within an 


area). There is an underlying assumption that each ‘trial’ fit by a binomial GLM is independent; 


in our vegetation transect data this means we assume points along a transect are independent, 


as well as transects within a site or area. If this is not the case (a pretty safe assumption) and 


we ignore this in our analysis, we overestimate the precision of the βs in our model. Another 


way to state this is that our standard errors around our estimates are artificially low. This is 


because the model ‘believes’ each data point provides a full degree of freedom to estimate 


effects, when really each data point has redundant information from other adjacent points. We 


can address this issue by using a generalized mixed-effect model (GLMM) that takes into 


account the hierarchical nature of transect data as well as binomially-distributed errors (we 


spent quite a bit of time on mixed-effects models last year, and you can find more details on 


how they work in last year’s handout).  For our last worked example we’ll use a mixed-effect 


model to analyze a slightly more complex vegetation data set.   


 


You should remember from last year that the ‘mixed’ part of the mixed-effect model was the 


inclusion of fixed and random effects in the model. In a general linear model, and the GLMs we 


have been working with, all the effects were fixed. Fixed effects are treated as independent, 


and are estimated as such by the model in a general or generalized linear model. Using our 


previous example, the ‘area effect’ on a chiltern gentian is estimated independently of 


information from the other areas, i.e., each population is independent and responds as such. 


That may be reasonable in some situations, but it may be equally (or more) likely that the 


populations are not independent but instead part of a ‘super-population’, with underlying 


population processes common among sub-populations. Treating area as a random effect does 


just that, assuming there is an overall mean effect of area that is fixed and a randomly varying 


effect of area for each of the sub-populations. How the sub-populations vary in their response 


to area is assumed to be normally distributed with mean μ and variance σ
2
 (N(0, σ


2
)).  All the 


information from the three areas is used to estimate the overall population-level effect of area, 


with differences among areas realizations of the random variable μ (imagine the bell curve with 


mean μ right in the middle – any number within the curve is a ‘realization’ of the random 


variable μ). This latter point can be confusing; when we model area as a random effect we’re 


saying that there is an underlying mean area effect at the level of the super-population that 


each sampled area we observed varies randomly from. This is different than in the fixed-effect 


form where we’re saying each area is independent of the others and we simply want to 


estimate that effect for that specific area. 
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Another way to think about the differences between a fixed and random effect is that when we 


treat an effect as fixed we estimate a separate β for the effect of each factor level, whereas a 


random effect only needs to estimate a single β for a random intercept and/or slope and their 


respective hyperparameters. For our chiltern gentian example with three areas this isn’t too 


much of an issue, but if you had a factor with many levels there is obviously a savings in degrees 


of freedom and precision. Just now I skipped over the idea that there are at least three sets of 


assumptions that we can make about the intercept and/or slope of regression lines from a 


random effect fitted to grouped data. These are: 


1. Intercepts are random; slopes are constant for all groups (a.k.a. random-intercepts 


model). 


2. Intercepts and slopes are random and independent (random-coefficients model). 


3. Intercepts and slopes are random and correlated (random-coefficients model).   


We explored models 1 and 2 last year and will use model 2 again in our example below.  


 


Our new example for fitting a GLMM will be similar to the example above, except we will have 


16 areas with 10 transects per area, 100 points per transect. We’re going to use model 2 above, 


the random-coefficients model, which means assuming each chiltern gentian population has a 


specific response to standardized spring precipitation but that the intercept and slope are 


‘similar’ among populations. This is a modification of Kéry’s (2010) chapter 19 example on 


woodchat shrikes (Lanius senator).  


 


Data Generation 


n.groups <- 16 
n.trans <- 10 
n <- n.groups*n.trans 
pop <- gl(n=n.groups, k=n.trans) ##gl is a command to generate 
factor levels 
 


Create an index for spring precipitation using a uniformly distributed random variable between 


the values of 0 (little precipitation) and 1 (much precipitation).  


 


prec <- runif(n,0,1) 
 


Create a vector of length n for the number of points on each transect. 


 


N <- rep(100, n) ##Number of points on each transec t 
 


Build the design matrix as before.  
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Xmat <- model.matrix(~pop*prec-1-prec) 
print(Xmat[1:40,], dig=2) ##Print top 40 rows 


  


Now we need to create constrained parameter values for the slope and intercept (i.e., constrain 


them by assuming they each come from a normal distribution). It will help to look at the model 


algebraically first, and then code the parameter values in R. Model 2, a random-coefficients 


model without correlation, can be written as:  


  


�� � ���2���� � ���2������ � 	�. 


�3�2�~	53!6"%�7�� , 8��
) � # Random effects for intercepts 


���2�~	53!6"%�7�� , 8��
) �  # Random effects for slopes 


9�~	53!6"%��, 8
)�   # Residual “random” effects 


 


You can see how this differs from equation 1 above – we now are assuming the two βs are from 


normal distributions, each with their own mean and variance. The mean and variance are also 


known as hyperparameters because they describe the distribution of the β parameters. Now 


let’s set this up in R for our current data set. 


 


intercept.mean <- 1 ##Beta0 mean 
intercept.sd <- 1 ##Beta0 variance 
slope.mean <- -2 ##Beta1 mean 
slope.sd <- 1 ##Beta1 variance 
intercept.effects <- rnorm(n=n.groups, mean=interce pt.mean, 
sd=intercept.sd) 
slope.effects <- rnorm(n=n.groups, mean=slope.mean,  sd=slope.sd) 
all.effects <- c(intercept.effects, slope.effects) ##Put them 
all together 
 


Assemble the counts, Ci, by 1) computing the linear predictor value, 2) applying the inverse-logit 


transformation, and then 3) including random binomial noise.  


 


lin.pred <- Xmat%*%all.effects ##Value of linear pr edictor 
exp.p <- exp(lin.pred)/(1+exp(lin.pred)) ##Expected  proportion 
 


To see the data we’ve simulated we can plot the expected and the observed counts against 


standardized spring precipitation with a Trellis plot. 


 


library(lattice) 
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xyplot(exp.p ~ prec | pop, ylab=  "Expected Chiltern Gentian 
Frequency", xlab= "Spring Precipitation Index", mai n= "  ") 
 
C <- rbinom(n=n, size=N, prob=exp.p) ##Add binomial  variation 
xyplot(C/N ~ prec | pop, ylab=  "Realized Chiltern Gentian 
Frequency  ", xlab=  "Spring Precipitation Index  ", main=  "  ") 
 


Now we can fit a GLMM to our simulated data, but let’s cover a few technical details on the 


code first. You’ll recognize the (1 | pop) as the piece of code that specifies population as 


having a normally-distributed random intercept. The (0 + prec | pop) piece of code 


may seem a bit strange at first. It needs to be that way because a correlation between the 


random slope and random intercept is the default for the lmer()  command, so the 0 + 


prec is telling R to fit the model with a random slope without correlation between the slope 


and intercept.  


 


library(lme4)  
chgen.glmm <- glmer(cbind(C,N-C) ~ prec + (1 | pop)  + (0 + prec 
| pop), family=binomial) 
summary(chgen.glmm) 
 


The means of the random intercept and slope we defined (1 and -2, respectively) are provided 


in the results under ‘Fixed effects: ’. This is a bit confusing at first, but it is related to the 


‘mixed’ part of the mixed-effects models. The estimated fixed effects presented in the summary 


are 1) the overall mean occupancy of chiltern gentians for all 16 sites (given as 


(Intercept) ), and 2) the overall response of gentians to spring precipitation (prec ).  The 


random effects provide the estimated variation of each individual site’s gentians from the 


overall mean occupancy (pop ) and response to spring precipitation (prec ). You can find the 


intercept and slope standard deviations we defined above (both 1) in the ‘Random 


effects: ’ section of the results.  


 


Now let’s extract the estimated random effects.  


 


re.glmm <- ranef(chgen.glmm) 
re.glmm 


 


Remember that these estimates are in ‘logit-land’ and will need to be back-transformed if you 


want to look at them as probabilities (like we did above). Also note that we can’t just back-


transform the object re.glmm , but instead have to work with the re.glmm$pop variable 


produced when we extracted the random effects. Lastly, the estimated random effects are 
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additive, so they need to be added (or subtracted) to the estimated mean population 


occupancy and response to spring population. See if you can figure out how to do this. 


 


So, did we account for the lack of independence among our vegetation transect data? The short 


answer is ‘maybe’. By having ‘pop ’ as a random effect we allowed each site to have its own 


variance structure, which allows for correlation among the transects within a site. It is possible 


to consider transect as a ‘nested’ random effect within site, but because we simulated 


summary counts for the transect-level data this isn’t possible with our data. If we had individual 


records for each point (as discussed above) we could try nesting transect as a random effect in 


our model. This would allow for correlation among points within a transect as well as 


correlation among transects within a site, accounting for the hierarchical nature of the data. 


Moreover, if we had multiple years of data (probably >5) we could explore nesting point as a 


random effect within transect and site. You can see this gets pretty complex quickly, and we 


don’t have time to cover nested random effects, but I wanted you to be aware that it is an 


option in case you need to explore it later for your analysis needs.  
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Intermountain West Wetland Working Group Pilot Project 2014



2014 Objectives

1. Quantify the current vegetation state and community phase of sampled wetlands

a. Focus will be on managed semi-permanent wetlands.

b. Priority wetlands for sampling at a station/WMA will be determined by station staff (see below).  

c. Quantifying a wetland’s vegetation state and community phase will assist managers in understanding the current ‘condition’ of a wetland relative to the dynamic cycle of semi-permanent wetlands.

d. The draft state-and-transition model (STM) conceptualizes the dynamic cycle of semi-permanent wetlands; combined with knowledge of the current state of a wetland the STM assists in determining the timing and type of management actions to perpetuate a productive semi-permanent wetland.    

2. Provide baseline submerged aquatic vegetation (SAV) inventory and abundance, and water quality data for sampled wetlands.

a. The measure of SAV abundance is still under consideration (e.g., frequency, canopy cover and/or biomass).

b. [bookmark: _GoBack]pH, salinity, specific conductivity, temperature, water depth, and turbidity (secchi disk depth) will be recorded. 

3. Provide draft vegetation community phase descriptions of sampled wetlands.

a. Sampling wetlands across a broad gradient of ecological sites will provide greater ability to define vegetation community phases based on abiotic setting.

4. Conduct pilot year of monitoring development, including draft protocols, field data forms, database, etc. 



Ecological Sites and Site Descriptions

“An ecological site is a type of land with specific physical characteristics (climate, soil, topography) that differs from other kinds of land in its ability to produce distinctive kinds and amounts of vegetation. A landscape is made up of a patchwork of ecological sites. For instance, a single station may contain several different ecological sites. Different ecological sites respond differently to management. Wetland ecological site descriptions (ESDs) tell you about the characteristics of a given site, such as its hydrology, water chemistry, soils, the plants you might find there, and the value of the site for management objectives such as migratory bird habitat. By providing information on the potential plant communities on particular ecological sites, ESDs can help managers set realistic objectives for the land they manage.”  Excerpted, and modified slightly, from the New Tools for Land Management fact sheet developed by Colorado State University.

Weather and Climate Data for Ecological Site Descriptions

Climate summaries to be included in each station ecological site description (ESD).

Precipitation data and Palmer Hydrological Drought Index (PHDI) at the climate region scale – obtain annual precipitation data and PHDI for the climate region, 1895–2014, in .csv format. 

1. Navigate to NOAA ‘Climate at a Glance’ website http://www.ncdc.noaa.gov/cag

2. Select ‘Precipitation’ in the Parameter drop-down box

3. Select ‘Annual’ in the Time Scale drop down box

4. Set 1895 as Start Year and 2014 as End Year

5. Select your state

6. Select your Climate Division

7. Scroll down to ‘Download’ and click on the Excel .csv icon

8. Repeat this process starting with selecting ‘Palmer Hydrological Drought Index’ in the Parameter drop-down box

9. Send the data to Jeff, who will produce figures for each station that submits data

Monthly temperature and precipitation data from the Western Regional Climate Center

1. Navigate to the WRCC Climate Historical Summaries website http://www.wrcc.dri.edu/climsum.html 

2. Select your state (hotlink works better than the map for this; you’ll get a second map of just your state to look at using the hotlink)

3. Select the closest station to your refuge/WMA or another nearby station if has a longer period of record but would still be representative of your refuge

4. In the left window select the ‘Daily Extremes and Averages’ hotlink under Temperature heading

5. Right click on graph and select ‘save image as’; save the image and paste into your ESD

6. Repeat steps 4 and 5 for ‘Daily Extremes and Averages’ and ‘Monthly Average’ under Precipitation

Snow-water equivalent data (for wetlands where run-off is an important hydrological driver)

1. Navigate to the NRCS SNOTEL Data and Products website http://www.wcc.nrcs.usda.gov/snow/ 

2. Select your state

3. Select the closest site within your refuge/WMA watershed

4. Under ‘Site Reports,’  ‘Snow Water Equivalent’ (row) ‘Historical’ (column) click the ‘Daily’ hotlink.  You will get a report of Year, Day x Month for Historical Daily SWE

5. Export the report to .csv files (Excel icon at top right of webpage under ‘View Report’)

6. Send the .csv data to Jeff, who will produce figures for each station that submits data



Snow-water equivalent figure

1. Navigate to the NOAA Northwest River Forecast Center snow conditions website http://www.nwrfc.noaa.gov/snow/

2. Select the closest site within your refuge/WMA watershed

3. Export the second figure (plot of maximum, minimum, mean, and current water year SWE) and paste into your ESD



Identify Wetlands for Sampling

Each station should provide prioritization of wetlands for sampling in 2014. Prioritization should be based on objectives, proposed management actions (e.g., drawdown schedule if interested in baseline data for looking at vegetation response), etc.  A wetland selected for sampling can be a natural basin, a managed basin, part of a large basin, or a managed impoundment.



Spatial Data for Sample Design 

We need to delineate a sampling frame, i.e. where in space sampling will occur, for each wetland that will be considered for sampling (2014 and beyond). Given the current focus on SAV within semi-permanent wetlands (or impoundments managed to be semi-permanent), a wetland’s sampling frame needs to draw a line that separates the semi-permanent and seasonal portions of a wetland, ultimately creating a polygon that represents the maximum extent of the semi-permanent wetland vegetation. This polygon will represent a static sampling frame, even though the semi-permanent zone of the wetland may contract within that polygon (i.e., extended dry periods will result in the semi-permanent portion of the wetland receding with water levels). We don’t want the semi-permanent portion of the wetland to exceed the polygon, however, which is why we’re using the maximum extent. 

The first place to start should be National Wetlands Inventory (NWI; http://www.fws.gov/wetlands/ ). Much of the NWI in the west was based on 1980s imagery, so it will likely capture the maximum extent of semi-permanent wetlands. 

1.  Download NWI data at http://www.fws.gov/wetlands/Data/Data-Download.html.  It can be downloaded by state under ‘data by state’ or by visible extent in the ‘Wetland Mapper’

2. Clip the NWI data by your approved refuge boundary.  If you do not have GIS capabilities at your refuge contact Jenny for assistance.

3. Examine NWI data for the priority wetland sites you have chosen to see if the NWI adequately represents the semi-permanently flooded wetland sites.  

a. Water regime F is semi-permanently flooded.  For example PEM1F is a palustrine(P), emergent (EM), persistent (1), semi-permanently flooded (F) wetland.  Based on the broad ecological site description Adonia defined for the top down STM, we are also including habitats classified as intermittently exposed (NWI water modifier = G), and permanently flooded (water modifier = H) lacustrine (L)(shallow lakes).  Permanently flooded palustrine habitats may also be included if a wetland site has been previously managed as permanent wetlands. 

b. Overlaying NWI data on NAIP imagery (back to 2004) and any available historical photos can also inform if NWI adequately captures semi-permanent habitats.  NAIP imagery can be downloaded at http://datagateway.nrcs.usda.gov/.  Click on “get data” in the upper left and follow instructions.

4. Send clipped NWI data to Jenny with any comments related to how adequate the NWI is for defining the sampling frame of a wetland.

5. Additional spatial data that delineates impoundments, management units, water control structures, LiDAR, etc., that will be helpful in creating sampling frames should also be included (send to Jenny).
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                             Body condition dynamics and the cost-of-delay hypothesis in 
a temperate-breeding duck      


    Jeffrey M.     Warren  ,       Kyle A.     Cutting     and         David N.     Koons            


  J. M. Warren (jeff rey_warren@fws.gov) and K. A. Cutting, US Fish and Wildlife Service, Red Rock Lakes National Wildlife Refuge, 27650B 
South Valley Road, Lima, MT 59739, USA.  –  D. N. Koons and JMW, Dept of Wildland Resources, 5230 Old Main Hill, Utah State Univ., 
Logan, UT 84322, USA. DNK also at: Ecology Center, 5230 Old Main Hill, Utah State Univ., Logan, UT 84322, USA.                               


 Pre-breeding body condition is an important determinant of reproductive success in birds, largely through its infl uence 
on timing of breeding. Declines in clutch size and recruitment probability within breeding seasons indicate a tradeoff  may 
exist between the number of young (clutch size) and quality of young (recruitment probability). We explored local drivers 
of pre-breeding body condition and tested predictions of the cost-of-delay hypothesis in female lesser scaup  Aythya affi  nis . 
Yearling females arrived on the study site in lower body condition than older females, but both age classes had similar 
rates of body condition gain on the breeding grounds prior to nesting. Rates of body condition gain were positively infl u-
enced by water temperature, a proxy for wetland phenology. Th e eff ect of water level was asymptotic and interacted with 
water temperature, with greater rates of gain in body condition occurring in years with low water levels. Our results sup-
ported the predicted response of clutch size to the rate of pre-breeding body condition gain. After accounting for lay date, 
clutch size was positively related to the rate of body condition gain (b     �    0.08    �    0.039). We did not fi nd support for a 
predicted interaction between rate of body condition gain and intra-seasonal decline in clutch size (b     �    0.01    �    0.01). Our 
results indicate that local conditions during pre-breeding infl uence body condition dynamics in female lesser scaup, which 
subsequently aff ects clutch size.    


 Early birds get not only the worm, but generally have higher 
reproductive success as well. Survival and recruitment of 
young hatched from early nests are generally higher than 
from nests of later breeding conspecifi cs (Hochachka 1990, 
Verboven and Visser 1998, Lepage et   al. 2000, Blums et   al. 
2002, Elmberg et   al. 2005). Moreover, females that nest 
earlier generally produce larger clutches (Klomp 1970, 
Ankney and MacInnes 1978, Krapu 1981). However, 
few females actually nest early when fi tness advantages 
could be greatest (Lack 1968, Perrins 1970). Strong cor-
relations between body condition, the timing of reproduc-
tion, and clutch size in birds indicate that many females 
may be incapable of nesting early due to inadequate body 
condition (Dijkstra et   al. 1988, Pieti ä inen and Kolunen 
1993, Devries et   al. 2008). Instead, many females face a 
trade-off  between delaying breeding to increase their body 
condition and potential for a larger clutch, versus breed-
ing earlier in lower body condition and producing fewer, 
but potentially higher-quality off spring (Drent and Daan 
1980). Known as the cost-of-delay hypothesis, the infl u-
ence of reproductive timing on the tradeoff  between more 
young and higher quality young appears nearly ubiquitous 
among bird species (Rohwer 1992). 


 Rowe et   al. (1994) formalized the cost-of-delay hypoth-
esis in a dynamic mathematical model, facilitating the test-
ing of predictions. In doing so, they defi ned how a female 


can maximize individual fi tness potential using an  ‘ optimal 
switch curve ’  (Rowe et   al. 1994; Fig. 1). Th e optimal switch 
curve essentially defi nes the balance between the competing 
values of producing an additional egg versus the likelihood 
that the egg will successfully produce a recruit. Assuming 
similar rates of gain in body condition, a female in better 
initial condition would initiate a nest sooner, producing a 
larger clutch earlier than a female whose initial condition 
was lower. Similarly, years in which relatively early nesting 
occurs in a population are predicted to have larger mean 
clutches than years in which nesting is delayed. Changes 
in the rate of body condition gain move the optimal switch 
curve to the right (increased rate of gain) or left (decreased 
rate of gain) (Fig. 1). Greater rates of gain in body condition 
result in larger clutches regardless of timing of nesting; lesser 
rates of gain result in the opposite. 


 Th e rate of gain in body condition, and thus the time 
at which a female will initiate nesting, is likely infl uenced 
by the interplay between an individual ’ s age, experience and 
local environmental factors that determine foraging opportu-
nities. Little direct evidence is available to determine if more 
experienced individuals have greater rates of gain in body 
condition than less experienced individuals. More experi-
enced individuals do, however, generally arrive earlier on the 
breeding grounds, initiate nesting earlier, and produce larger 
clutches (Birkhead et   al. 1983, Sydeman et   al. 1991, Devries 
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et   al. 2008). Moreover, females commonly increase somatic 
lipid reserves after arrival on the breeding ground prior to 
nest initiation (Alisauskas and Ankney 1992), even in spe-
cies with relatively short periods of time between arrival and 
nest initiation (e.g. Arctic nesting geese; Budeau et   al. 1991, 
Fox et   al. 2006). Environmental conditions on the breeding 
grounds that infl uence the ability of females to increase body 
condition may therefore play an important role in an indi-
vidual ’ s reproductive success. For example, the infl uence of 
snow cover on forage availability has repeatedly been impli-
cated as a driver of reproductive success in Arctic nesting 
geese (Barry 1962, Prop and de Vries 1993). Reduced avail-
ability of forage resources on the breeding grounds would 
limit the ability of females to improve or maintain body con-
dition during the period between arrival and nest initiation 
for these species. Studies have demonstrated both local infl u-
ences of environmental conditions on reproductive success, 
and signifi cant increases in body condition on the breeding 
grounds, but few have explored drivers of gain in body con-
dition during pre-breeding periods (Mainguy et   al. 2002) 
and how these may simultaneously aff ect clutch size via cost-
of-delay predictions. 


 Lesser scaup  Aythya affi  nis  (hereafter scaup) are one of the 
latest nesting North American ducks (Bellrose 1980). Th e 
prolonged period on the breeding grounds prior to nest-
ing, which can be in excess of a month (Afton 1984, War-
ren unpubl.), provides females considerable opportunities 
to improve body condition prior to nesting. Scaup utilize 
somatic reserves for clutch formation (Afton and Ankney 
1991, Esler et   al. 2001), with a signifi cant proportion of those 
reserves locally acquired (Warren and Cutting 2011, Cutting 
et   al. 2012). Early nesting scaup also recruit more young 
than later nesting conspecifi cs (Dawson and Clark 2000). 
A prolonged pre-breeding period, reliance on somatic reserves 
derived from local resources for clutch formation, and a 
seasonal decline in recruitment make lesser scaup a particu-
larly interesting species to explore body condition dynamics 
within the context of the cost-of-delay hypothesis. 


 We undertook the current study to: 1) explore within 
and among year dynamics of pre-breeding body condition 


in female lesser scaup, and 2) test predictions of the cost-
of-delay hypothesis using mean body condition, nest ini-
tiation dates, and clutch sizes during six years of study on 
a breeding population of lesser scaup in the southwestern 
extent of their range.  


 Hypotheses and predictions  


 Body condition dynamics 


 Primarily carnivorous during the breeding season, scaup for-
age heavily on amphipods (e.g.  Gammarus  spp. and  Hyalella  
spp.) prior to and during clutch development (Rogers and 
Korschgen 1966, Afton and Hier 1991), which provides 
females with a great deal of protein and lipids. For example, 
lipid content of  G. lacustris , the most common amphipod 
on our study site, peaks in spring and early summer around 
15%, while protein content averages  ≈  40% (Mathias 
et   al. 1982, Arts et   al. 1995). Th e peak of lipid content in 
amphipods coincides with amphipod reproduction (Arts 
et   al. 1995), which in turn is closely linked to water tem-
perature (Smith 1973). We hypothesized that spring phenol-
ogy would positively infl uence the abundance and quality 
of amphipods on the study site. Th us, our prediction was 
that mean scaup body condition would increase at a greater 
rate during springs with relatively early wetland phenol-
ogy. We therefore predicted a non-linear pseudo-threshold 
relationship between water temperature and female body 
condition, given that amphipod reproduction peaks at tem-
peratures similar to maximum water temperatures observed 
on the study site (Smith 1973). We similarly hypothesized 
that female body condition would be positively infl uenced 
by the availability of preferred foraging areas, i.e. shallow to 
intermediate depth (50 – 150 cm) open-water habitat (Tor-
rence and Butler 2006). Higher water levels on the study site 
correspond to more of the open-water habitat on the study 
site within the preferred depth for scaup, so we predicted a 
positive linear relationship between water depth and mean 
body condition gain. Lastly, female experience is an impor-
tant determinant of spring body condition in female ducks 
(Peterson and Ellarson 1979, Hohman 1986), with more 
experienced females often arriving on the breeding grounds 
in better condition, initiating nests earlier, and producing 
larger clutches (Krapu and Doty 1979, Baillie and Milne 
1982, Devries et   al. 2008). Older females were therefore pre-
dicted to be in better body condition and have greater rates 
of gain in body condition.   


 Cost-of-delay hypothesis 


 Based on the cost-of-delay hypothesis, we made two predic-
tions regarding the relationship between the rate of gain in 
body condition and clutch size. First, after controlling for 
timing of breeding, years with higher rates of gain in body 
condition were predicted to have larger clutches. Higher 
rates of gain in body condition shift the optimal switch 
curve to the right (Fig. 1), resulting in all females having 
larger clutches than at lower rates of gain. Second, the slope 
of the switch curve should change with varying rates of body 
condition gain (Rowe et   al. 1994; Fig. 1). After controlling 


  Figure 1.     Predicted relationships among body condition, lay date, 
and clutch size from the cost-of-delay hypothesis (modifi ed from 
Rowe et   al. 1994). Bold lines indicate the optimal time, i.e. optimal 
switch curve, for an individual to initiate nesting based on initial 
body condition (y-axis intercept) and the rate of body condition 
gain (slope of dashed lines). Higher rates of body condition gain 
result in 1) larger clutches, and 2) a steeper intra-seasonal decline in 
clutch size across individuals in a population.  
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for timing of breeding among years, we predicted that years 
with steeper rates of gain in body condition on the breed-
ing grounds would have steeper declines in clutch size as the 
season progresses, assuming a relatively constant decline in 
off spring quality among years.    


 Methods  


 Data collection 


 Th is study was conducted on Lower Red Rock Lake (Lower 
Lake) in southwest Montana (Fig. 2). Lower Lake is a large 
(2332 ha), high elevation (2014 m above mean sea level) 
wetland encompassed by Red Rock Lakes National Wild-
life Refuge (Refuge). Water depths typically do not exceed 
1.5 m during the nesting season, with large open water areas 
interspersed with hardstem bulrush  Schoenoplectus acutus  
islands. Nearly half of the area is extensive stands of season-
ally fl ooded beaked sedge  Carex utriculata  that contain small 
( �    2 ha), scattered open water areas. Average annual precipi-
tation is 495 mm with 27% occurring during May and June. 
Annual average temperature is 1.7 ° C. Th e study site has one 
of the harshest, and most variable, breeding season environ-
ments utilized by lesser scaup as measured by growing season 
length (Gurney et   al. 2011). 


 Female lesser scaup were captured via spotlighting for 
3 – 6 nights during each new moon phase during the months 
of May – June, 2006 – 2011. Captures occurred on 34 diff er-
ent calendar dates among all years between 9 May – 23 June 
(overall median nest initiation date). Females were banded 
with a US Geological Survey aluminum leg band and aged 
(AGE) (second year [SY] or after second year [ASY]) based 
on eye color (Trauger 1974). Each female ’ s body mass (near-
est 5 g), and tarsus ( �    0.1 mm), head ( �    0.1 mm), and 
fl attened wing chord ( �    1 mm) lengths were recorded. 


 Nest searches were conducted within  Carex  spp. domi-
nated habitats on the study site each year. Scaup nests were 
located using observational cues of females and trained dogs 
during two searches completed between late May and mid-
July. Daily searches were conducted between 06:00 and 13:00 
h; nests found incidentally while conducting other fi eld 
work were included. When nests were located the number of 
eggs and incubation stage, as determined by fi eld-candling 
(Weller 1956), were recorded. Nest initiation date (INIT) 
was estimated by subtracting the number of eggs and days of 
incubation from the current date and adding 1 day. Clutch 
size was recorded for each nest where evidence of incubation 
was present, but denoted as  ‘ unknown ’  for nests where intra- 
or interspecifi c nest parasitism was evident. 


 We also quantifi ed spring habitat conditions on the study 
site each year. A capacitance probe water level and tempera-
ture data logger was deployed each year in April at the west-
ern outfl ow of Lower Lake. Water levels ( �    0.1 mm) and 
temperatures ( �    0.1 ° C) were recorded hourly throughout 
the breeding season. To explore relationships between female 
body condition and spring phenology and wetland water 
conditions, we calculated mean water temperatures (TEMP) 
and levels (LVL) for each day captures occurred. Th is was 
done by averaging hourly temperature and level measure-
ments for each capture day and preceding 10 days ’  data.    


 Analysis 


 Our analysis consisted of two primary aspects. First, we 
explored female body condition dynamics in response to 
habitat attributes and female age using mixed-eff ects models. 
Th ese data were obtained from females captured during the 
pre-breeding period. Few females were captured more than 
once, so our analysis explored general patterns in body con-
dition observed for the breeding population studied. Second, 
we tested the cost-of-delay hypothesis using the relationship 


  Figure 2.     Lower Red Rock Lake study area within Red Rock Lakes National Wildlife Refuge, southwest Montana, USA.  
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with satellite transmitters all returned the following spring 
on or before 8 May. 


 We tested for diff erences among years in clutch size and 
nest initiation using single factor ANOVA. To test our pre-
dictions regarding the response of clutch size to rate of gain 
in body condition, we used a mixed-eff ect model with YEAR 
as a random eff ect and a fi xed-eff ect structure of standardized 
nest initiation date (INIT) and the estimated slope of gain 
in body condition for each year (BCRate). An interaction 
was included between INIT and BCRate to test our second 
prediction of steeper seasonal declines for clutch size in years 
with greater rates of gain in female body condition.     


 Results 


 Spring phenology and wetland conditions varied consider-
ably among years during our study. Mean water temperature 
from 1 May – 15 June varied from a low of 7.4 ° C (SD    �    9.8) 
in 2008 to a high of 14.4 ° C (SD    �    3.0) in 2007 (Table 1). 
Water levels similarly varied from the drought year of 2007 
at a level of 2013.6 m a.s.l. (m.s.l.) (SD    �    0.29) to 2014.2 m 
above m.s.l. in 2006 and 2011 (SD    �    0.04 and 0.06, respec-
tively) (Table 1). Th e diff erence between these years, 0.6 m, 
represents an approximate halving of mean water depths 
across the study area between the drought year of 2007 and 
2006 and 2011. 


 We captured 266 females during 2006 – 2011 that were 
included in the analysis of body condition dynamics. Th is 
sample of individuals from the site included females that 
were breeding (i.e. egg in the oviduct determined by pal-
pation). Variation in the proportion of breeding females 
captured among years could bias results, especially during 
periods of poor wetland conditions when the proportion of 
breeding females declines and early emigration from breed-
ing areas occurs (Rogers 1964, Afton 1984). We tested for 
a diff erence in the proportion of breeding females in the 
sample among years using a generalized linear model, log 
link, and binomially-distributed errors. After accounting for 
capture date, the proportion of breeders in the sample did 
not diff er among years except 2009, which had fewer breed-
ers captured (b  2009     �     � 1.71, p    �    0.06). Mean proportion of 
breeders captured by year was 0.19, 0.19, 0.0, 0.24, 0.38 and 
0.0 for 2006 – 2011, respectively. 


 Th e fi rst principal component explained 74% of the 
variation in female head and tarsus measurements; PCA val-
ues ranged from  � 4.3 to 3.6 (structurally largest to small-
est females, respectively). Female body mass was correlated 
to structural size with structurally larger females being 


between predicted annual rate of body condition gain and 
clutch size within and among years. 


 Female body condition was estimated as a size-adjusted 
body condition index (BCI) calculated for each female. 
A principal component analysis was conducted using female 
head and tarsus measurements, and female body mass was 
regressed on the fi rst principal component. Th e resulting 
regression residual for each female was used as the BCI 
(Devries et   al. 2008). Negative BCI values indicate females 
that have a lower than average mass for a given structural 
size, and positive values indicate the opposite. 


 Mixed-eff ects models were used to explore breeding 
season dynamics of female body condition (package nlme 
in R 2.15.1; 2013). We began with a mixed-eff ect model 
with a response of female body condition (BCI), fi xed-eff ect 
interactions among TEMP, LVL, and AGE, and a random 
intercept for YEAR. TEMP was log-transformed to account 
for the predicted asymptotic relationship between condi-
tion gain and water temperature. Non-signifi cant ( α   �    0.10) 
fi xed-eff ect parameters were removed in a backwards-step-
wise process from the model. Models were fi t using restricted 
maximum likelihood estimation and ranked based on values 
of Akiake ’ s information criterion (AIC; Burnham and Ander-
son 2002). Residual diagnostic plots from the selected model 
were used to test for violation of normality and homogeneity 
(Zuur et   al. 2009). 


 Including YEAR as a random eff ect provides several 
benefi ts. First, we don ’ t assume years are independent and 
comprise all of the factor levels of interest. Instead, the eff ect 
of year is treated as a random variable, with individual year 
eff ects realizations of that distribution. Th is allows infer-
ence to non-sampled factor levels, i.e. years, and acknowl-
edges that diff erent values would be expected if the study 
were repeated (K é ry 2010). Second, because year eff ects 
are not treated as independent, estimated eff ects of year 
on the rate of body condition gain are dependent on all 
factor levels, leading to greater precision when estimating 
individual year eff ects (K é ry 2010). Th is can be contrasted 
with year as a fi xed eff ect where each year ’ s factor level is 
estimated independent of information from the other years 
in the sample, which could lead to bias in our results with 
variation among years in female arrival and initial capture 
dates. For example, if the timing of fi rst captures within 
a year occurred shortly after arrival a higher proportion 
of early arriving females in better body condition may 
have been sampled. Conversely, if initial captures occurred 
relatively later in the spring more late-arriving females of 
poorer body condition would be available for sampling. 
Th is could lead to diff erences in the rate of body condi-
tion change among years due to sampling. Including year 
as a random factor reduces the risk of that bias by assum-
ing an underlying population-level process of body condi-
tion gain that varied randomly among years. Moreover, the 
timing of captures was such that most females on the site 
were available for sampling during both capture occasions 
each year. Uniquely marked scaup females were detected 
at a consistent and high level (probability of detection,  p , 
approximately 0.77) during surveys conducted mid-May 
2006 – 2008 on the study site (Warren unpubl.), indicating 
most females had arrived on the site prior to surveys. Addi-
tionally, females marked on the study site in 2009 (n     �     6) 


  Table 1. Pre-breeding period (1 May – 15 June) mean water tempera-
ture and lake level on the Lower Red Rock Lake study area during 
2006 – 2011. Standard deviations are presented parenthetically.  


Year
Mean 


temperature ( ° C)
Mean level 
(m a.m.s.l.)


2006 12.0 (3.2) 2014.2 (0.04)
2007 14.4 (3.0) 2013.6 (0.29)
2008 7.4 (9.8) 2014.1 (0.48)
2009 11.5 (6.8) 2014.0 (0.45)
2010 8.9 (7.1) 2013.9 (0.58)
2011 13.5 (8.6) 2014.2 (0.06)
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the earliest (2007) and latest (2011) years having the largest 
and smallest clutch sizes, respectively (Table 3). However, 
peak nest initiation occurred within three days for four of 
the years studied. Estimates of clutch size and initiation date 
for 2011, the latest nesting year, may have been biased by 
second nesting attempts as water levels on the study site rose 
throughout the normal period of nesting for lesser scaup and 
some nest fl ooding was observed. 


 We found mixed support for our predictions based 
on the cost-of-delay hypothesis. After accounting for 
 initiation date, annual mean clutch size was positively infl u-
enced by the rate of gain in female body condition after 
arrival ( b   BCRate   �  0.085, SE  �  0.039, p  �  0.093; Table 4). 
 Conversely, after accounting for initiation date, intra-
annual declines in clutch size were not related to the rate 
of body condition gain (b  BCRate  �  INIT   �  0.010, SE  �  0.012, 
p  �  0.404; Table 4).   


 Discussion  


 Body condition dynamics 


 An individual ’ s body condition during the pre-breeding 
period strongly infl uences the timing of breeding in birds 
(reviewed by Drent 2006, Nager 2006), an important deter-
minant of reproductive success (Rohwer 1992). Few studies, 


heavier than smaller females, but considerable variation was 
not explained by the relationship (b     �     � 17.4, p    �    0.001, 
adjusted  R  2      �     0.08). Body condition index values ranged 
from  � 206.0 to 193.6, with a mean of 0.06 (SD    �    69.0). 
Assuming a linear relationship between body condition and 
calendar date, female body condition increased an average 
of 2.2 index points per day (SE    �    0.25) amongst all years 
of study; this equates to a female of average structural size 
gaining 2.2 g of mass per day during the pre-breeding period 
until peak nest initiation. Th is is corroborated by a small 
number of individuals (n    �    4) that were captured twice 
within a year  –  mean mass gain of these females was 2.03 g 
d �1  from mid-May to mid-June. 


 Th e best model of female body condition supported our 
prediction regarding gain in body condition and spring phe-
nology. Mean female body condition increased non-linearly 
with water temperature, but the relationship was dependent 
upon water level (i.e. an interaction) such that gains were 
greatest at lower water levels on the study site, contrary to 
our prediction regarding the response of body condition 
gain to water depth (Table 2). Th e interaction between water 
temperature and level indicated females had a higher rate 
of gain in body condition during years with low water. For 
example, an adult (ASY) female was predicted to have a 
BCI of  – 103.6 at 8 ° C water temperature and a low water 
level (2013.5 m a.m.s.l.). Increasing water temperature to 
18 ° C increased the predicted BCI to 61.2. However, the 
same change in water temperature with a high water level 
(2014.2 m a.m.s.l.) resulted in a narrower range of change 
in BCI from 6.2 to 81.5 in ASY females. Th e rate of female 
body condition gain did not diff er based on age class (i.e. 
interaction terms with AGE had p values   �   0.50), how-
ever yearling females did have lower mean body condition 
(b  SY     �     � 27.4, p    �    0.001; Fig. 3). Graphical tests of normal-
ity and variance homogeneity did not indicate violations of 
these assumptions. 


 A total of 261 nests were located during the study for 
which clutch size was determined, ranging from 22 nests 
found in 2011 to 58 found in 2008. Th e earliest nest 
initiation date observed was 22 May 2006, and the latest 
was 21 July 2011. Mean clutch sizes varied signifi cantly 
among years (F 5,255     �    11.46, p    �    0.01) with 2011 having 
the smallest clutches ( x̂     �    6.7, SD    �    2.00) and 2007 the 
largest (x̂     �    8.5, SD    �    1.23) (Table 3). Similarly, initiation 
dates diff ered among years (F 5,255     �    17.15, p    �    0.01). Mean 
nest initiation varied 20 d during the six years studied, with 


  Table 2. Coeffi cient estimates, standard errors (SE), and p-values for 
covariates in the most parsimonious mixed-model for female lesser 
scaup body condition on the Lower Red Rock Lake study area. 
Covariates include age class (age: SY or ASY), mean water tempe-
rature (TEMP) and level (LVL) on the study site for the 10 d 
preceding capture. A random intercept of year was included in 
the model, which has an estimated standard deviation of 30.87 
(residual deviation    �    60.91).  


Model parameter β̂ SE (β̂) p


Intercept  – 1407.9 447.3 0.002
Age(SY)  – 27.4 7.7 0.001
log(TEMP) 490.0 170.2 0.004
LVL 147.7 56.9 0.010
LVL:log(TEMP)  – 48.0 22.0 0.030


  Table 3. Mean clutch size and nest initiation dates for lesser scaup 
on the Lower Red Rock Lake study area during 2006 – 2011. Stan-
dard deviations are presented parenthetically.  


Year Clutch size Initiation date


2006 7.0 (1.77) 173 (10.5)
2007 8.5 (1.23) 166 (7.9)
2008 8.4 (1.44) 175 (6.1)
2009 7.2 (1.23) 174 (8.6)
2010 8.2 (1.37) 174 (9.5)
2011 6.7 (2.00) 186 (8.8)


  Figure 3.     Relationship between relative body condition of female 
lesser scaup and water temperatures by year based on the most 
parsimonious model: BCIndex    �    Age  �  log(TEMP)  �    LVL. Rela-
tive body condition is predicted for the mean water level for 
each year.  
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non-breeding females emigrated from the site prior to peak 
nest initiation. Th is would bias estimated rates of body con-
dition gain high relative to non-drought years. We did not 
fi nd support for this; after accounting for capture date there 
was not a signifi cantly higher proportion of breeding females 
in our sample during low water years (i.e. 2007 and 2010). 


 In migratory birds, older females tend to arrive on the 
breeding grounds in better body condition (Baillie and 
Milne 1982, Hohman 1986, Devries et   al. 2008). We simi-
larly found that older females were in better body condition 
on the breeding grounds at the beginning of the pre-breed-
ing period. However, we did not fi nd evidence that older 
females had a higher rate of body condition gain during the 
pre-breeding period than yearling females. Th is relationship 
indicates that experience may play a greater role in body 
condition dynamics prior to arrival, rather than while pres-
ent, on the breeding grounds. Based on satellite-transmitter 
marked females (n     �     6), scaup tend to migrate in a counter-
clockwise pattern from the study site to wintering grounds 
and back (Warren unpubl.). Th erefore, yearling females 
may be using spring staging habitats for the fi rst time prior 
to arrival on the breeding ground, while older individuals 
would have had previous experience on spring staging habi-
tats. Conversely, yearling females philopatric to their natal 
area would be utilizing familiar habitat upon return to the 
breeding grounds. Th is could result in the observed pattern 
of lower initial body condition of yearling females relative 
to older females, but similar rate of body condition gain 
between the two age classes once on the breeding grounds. 
Lower initial body condition but similar rates of body con-
dition gain on breeding grounds would similarly lead to 
consistent diff erences in body condition during the breeding 
season between yearling and older females (Krapu and Doty 
1979, Krapu 1981).   


 Cost-of-delay hypothesis 


 Th e cost-of-delay hypothesis views the timing of reproduc-
tion in birds as a tradeoff  between nesting early to produce 
higher quality young or later to produce a larger clutch (Drent 
and Daan 1980). Our study provides a unique opportunity 
to test the cost-of-delay hypothesis, as formalized by Rowe 
et   al. (1994), with respect to the infl uence of mean body 
condition gain on clutch size. After controlling for timing of 
nest initiation, clutch size was positively related to the rate 
of body condition gain in lesser scaup. Th e observed trend 
followed the prediction regarding the infl uence of the rate 
of body condition gain on clutch size; an increase in the rate 
of body condition gain should result in an increase in the 
optimal clutch size (Reynolds 1972, Drent and Daan 1980, 
Rowe et   al. 1994). Th e relationship between the rate of body 
condition gain and clutch size indicates females are likely 
responding to local conditions and  ‘ fi ne-tuning ’  the timing 
of breeding. Much of the work regarding pre-breeding body 
condition infl uences on breeding in waterfowl have focused 
on condition of individuals on spring staging areas (Fox 
et   al. 2006) or shortly after arrival to the breeding grounds 
(Devries et   al. 2008). Th is emphasis is well warranted given 
the considerable reliance on somatic reserves for fueling 
reproduction and the timing of breeding in most temperate 
and Arctic nesting waterfowl (Alisauskas and Ankney 1992). 


however, have explored local drivers of body condition gain 
during the pre-breeding period. Our results indicate wetland 
phenology and water conditions are strong drivers of body 
condition in female lesser scaup during the pre-breeding 
period. We found that the rate of body condition gain in 
lesser scaup was positively infl uenced by water temperature, 
a strong proxy for wetland phenology. Earlier wetland phe-
nology may provide greater foraging opportunities for female 
scaup through higher abundance of invertebrate prey. 


 Th e infl uence of wetland phenology on the rate of body 
condition gain in female scaup was nevertheless dependent 
upon the water level of the study site. Deeper levels weak-
ened the relationship between body condition gain and 
water temperature, resulting in lower rates of body condi-
tion gain across the range of temperatures experienced dur-
ing the study. Th is is not altogether surprising given that 
water temperature increases more slowly during high water 
periods than during low water levels, infl uencing wetland 
phenology and invertebrate abundance. Conversely, low 
water levels could concentrate important prey items, provid-
ing for better foraging effi  ciency and greater rates of body 
condition gain. Water level recession has been demonstrated 
to positively infl uence reproductive success in wading birds, 
with a proposed mechanism of increased foraging effi  ciency 
through concentration of prey (Kahl 1964, Frederick and 
Collopy 1989). Th e lower water levels observed during this 
study did not reduce the surface area of open water available 
to pre-breeding females, but instead reduced the overall vol-
ume of water. Decreased depth of the water column could 
concentrate aquatic invertebrates, important prey items 
for pre-breeding lesser scaup (Rogers and Korschgen 1966, 
Dirschl 1969, Afton and Hier 1991). Low water levels expe-
rienced on the site during this study occurred during periods 
of regional (i.e. Intermountain West) drought, and females 
were predicted to have lower body condition upon arrival 
during these years. Th e eff ect of drought on lesser scaup 
during the breeding season is marked by reduced breeding 
propensity and early emigration from breeding areas. (Rog-
ers 1964, Afton 1984). Th erefore, the observed pattern of 
greater rates of body condition gain during low water peri-
ods could occur if the proportion of breeding females cap-
tured on the site was higher during drought years because 


  Table 4. Coeffi cient estimates, standard errors (SE), and p-values for 
mixed-models exploring relationships between clutch size and rate 
of body condition gain for female lesser scaup on the Lower Red 
Rock Lake study area, 2006 – 2011. Covariates include standardized 
nest initiation date (INIT) and population-level rate of body condi-
tion gain (BCRate). A random intercept of year was included in the 
model, which had an estimated standard deviation of 0.618 for the 
additive model and 0.623 for model containing the interaction 
(residual deviation 1.30 for both models).  


Model parameter β̂ SE (β̂ ) p


Intercept 5.29 1.12  �    0.001
INIT  � 0.76 0.08  �    0.001
BCRate 0.08 0.04 0.093
Intercept 6.31 1.12  �    0.001
INIT  � 1.04 0.35 0.002
BCRate 0.08 0.04 0.097
INIT  �  BCRate 0.01 0.01 0.404
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body condition gain in females as predicted by Rowe et   al. 
(1994). However, we did not fi nd strong support for the 
predicted response of clutch size decline to varying rates of 
body condition gain. Work similar to ours, but at the level of 
individuals, would provide greater insight into the patterns 
observed during this study.                   
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  



The adaptive management plan identifies actions (include reference to BEMP) for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimizing disease prevalence, maintain public support and minimizing comingling of elk and bison with cattle on private land. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  

[image: ]

Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

1



Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 



Models of System Dynamics



Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to be conceptualized (graphically) and formalized into models for linking objectives, management actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) hunt management; calf survival as a function of available forage at the start of feeding and winter severity; to Elk fed days model – early season winter conditions more influential on elk fed days, so using December 30th snow-water equivalent from Thumb Divide stations. December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous forage production estimate on the NER as a predictor of EFD. Also used the JEH population estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an experiment to encourage elk to not come to the NER for supplemental feed. This effort is intended to change the behavior of elk, so therefore there may be a lag in response. Elk demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to manifest in the population. For example, assume 1000 female elk in a population with survival = 0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural response may manifest itself in. 



Models provide a simplified representation of the biological system being managed. 



The fundamental objective of the step-down adaptive management plan articulated in the BEMP Sustainable Populations goal will be realized by minimizing the number of bison and elk on feed while maintaining population objectives. Minimizing the number of animals on feed is intended to 1) change winter distribution of bison and elk as described in the BEMP and 2) minimize feedline congregation that increases the threat of disease transmission. The current distribution of bison and elk is at least partially the result of the behavioral response to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER during winter to receive feed. The influence of feeding on this behavior relative to other factors such as winter severity, regional forage production, and population abundance is currently unknown. Therefore, predicting the response .Achieving a distributional change of bison and elk will require Changes to winter feeding and Management actions that Minimizing bison and elk on feed at the NER will be undertaken to achieve winter distributionchange the behavioral response of accomplishing winter distribution of bison and elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the number of animals on feed and  we need to conceptualize the relationship between elk density, winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).’
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################################################################################

#### National Elk Refuge Winter Feeding Adaptive Management Plan Analysis ######

################################################################################

#### Written by: J. M. Warren
#### Created: 2/12/2015

#### Last modified: 3/12/2015 

################################################################################
rm(list=ls(all=TRUE))

library(lme4)
library(lattice)

load("C:/Users/jewarren/Zone Biologist/Refuges and Offices/National Elk Refuge/ARM Plan/Models/NER_AMP_analyses.RData")

## Estimate index site available forage at the start of feeding (all data are from years 
## when feeding was started using a trigger of 300 lbs per acre as start criterion). Earliest
## sampling occurred 14 December 2007, so set that as day 0.
## NEED TO UPDATE THIS TO IMPORT A FILE ONCE DATABASE IS BUILT AND POPULATED.
forage <- read.table("clipboard", header=T)
forage$date <- as.Date(forage$date, format="%m/%d/%Y")
forage$cdate <- as.numeric(format(forage$date, "%j"))
forage$day <- ifelse(as.numeric(format(forage$date, "%m"))==12, forage$cdate - 348, forage$cdate + 17) 
forage$start.day <- forage$start + 17

## Import elk and bison NER ground counts to estimate the number of animals present prior to feeding
## as a predictor of the annual decline in index site forage (add to forage dataframe)
counts <- read.table("clipboard", header=T)
counts$elk.equiv <- counts$elk + 2.7*counts$bison
mean.elk.equiv <- as.vector(round(tapply(counts$elk.equiv[counts$period==3], counts$bioyear[counts$period==3], mean),0))
year <- 2006:2014
mean.elk <- as.data.frame(cbind(year, mean.elk.equiv))
names(mean.elk) <- c("fyear","elk.equiv")
forage <- merge(forage, mean.elk, all.x=T)

## Figure of forage by day and year
xyplot(forage$forage ~ forage$day|forage$fyear)

## Mixed effect model of forage by day with random effects of site and year
lmer.1 <- lmer(forage ~ day + elk.equiv + (1 | site) + (1 + day | fyear), data=forage)
summary(lmer.1)
year.re <- ranef(lmer.1)$fyear
lmer.fe <- fixef(lmer.1)

## Predict index site forage at the start of feeding each year
start.isf <- (lmer.fe[1] + year.re[,1]) + unique(forage$start.day)*(lmer.fe[2]+year.re[,2]) + lmer.fe[3]*mean.elk[,2]

## Import data to model elk-fed days as a function of snow water equivalent on 30 December 
## each year at Thumb Divide SNOTEL (swe), forage production (currently using NER estimate, 
## need to try a broader index of production like PHDI at the climate region scale),  
## JEH population estimate (based on classification count), and index site available forage 
## at the start of feeding. The latter is the primary management action that can be manipulated
## by the NER to potentially change elk behavior and thus distribution. NEED TO UPDATE THIS TO 
## IMPORT A FILE ONCE DATABASE IS BUILT AND POPULATED.
elk <- read.table("clipboard", header=T)
elk <- cbind(elk,start.isf)
elk$start.isf <- ifelse(elk$start.isf < 0, 0, elk$start.isf)

summary(lm(totalelk ~ swe + fp + jeh + start.isf, data=elk))

save.image("C:/Users/jewarren/Zone Biologist/Refuges and Offices/National Elk Refuge/ARM Plan/Models/NER_AMP_analyses.RData")



NER_AMP_analyses.RData






together with me working directly on your version of the script on your computer).
 
I need more time to think through modeling calf survival, but am still leaning toward the approach we’ve outlined in the
current draft of the plan (i.e., a non-linear saturating function that has maximum survival at high levels of ‘available forage’
with a shoulder representing the point where survival begins a fast decline with declining available forage). To do this we
would have to estimate ‘available forage’ as the sum of available standing forage and supplemental feed on a per capita
basis. You already have estimates of available standing forage we can use – can you pull together the amount of feed
provided on an annual basis and calf survival? That would allow us to explore the relationship between the per capita
ration (total feed/EFD for each year) and calf survival. A simple graph with survival on the y axis and per capita ration on
the x axis would be very helpful.
 
Second, finalizing the conceptual models and drafting a narrative.
 
I’ve attached the figures we drafted this week with a few changes on the calf survival figure that Tim proposed. Take a look
and make changes as necessary. I’d also recommend getting a few volunteers (what’s that? Oh, great, Cris just
volunteered) to sit down and have you describe the figure to them (like we did with Steve). It will make it clearer in your
mind and likely help us identify missing factors/relationships. Check in with Tim, too, and get his thoughts on the
components of calf survival he recommended adding. That will also help you begin a draft narrative for the figures (you
can add to the existing text on the influence diagrams in the draft plan I’ve attached).
 

I think we’ll need to have the above completed and summarized by April 20th so we can turn our focus to the calf survival

model and completing the draft in order for us to have a draft for group review by May 1st. As you work through this and
run into issues give me a call or send me an email and I’ll try to respond as quickly as possible (my work cell is
406.548.8487).
 
Here is a link to the book I mentioned you should consider purchasing -
http://www.wiley.com/WileyCDA/WileyTitle/productCd-0470671742.html ; while you’re getting Steve to buy you books, I
consider this one a must have - http://press.princeton.edu/titles/5987.html
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.” William James
 
 
 

http://www.wiley.com/WileyCDA/WileyTitle/productCd-0470671742.html
http://press.princeton.edu/titles/5987.html


Intermountain West Wetland Working Group Pilot Project 2014 

 

2014 Objectives 

1. Quantify the current vegetation state and community phase of sampled wetlands 
a. Focus will be on managed semi-permanent wetlands. 
b. Priority wetlands for sampling at a station/WMA will be determined by station staff (see 

below).   
c. Quantifying a wetland’s vegetation state and community phase will assist managers in 

understanding the current ‘condition’ of a wetland relative to the dynamic cycle of semi-
permanent wetlands. 

d. The draft state-and-transition model (STM) conceptualizes the dynamic cycle of semi-
permanent wetlands; combined with knowledge of the current state of a wetland the 
STM assists in determining the timing and type of management actions to perpetuate a 
productive semi-permanent wetland.     

2. Provide baseline submerged aquatic vegetation (SAV) inventory and abundance, and water 
quality data for sampled wetlands. 

a. The measure of SAV abundance is still under consideration (e.g., frequency, canopy 
cover and/or biomass). 

b. pH, salinity, specific conductivity, temperature, water depth, and turbidity (secchi disk 
depth) will be recorded.  

3. Provide draft vegetation community phase descriptions of sampled wetlands. 
a. Sampling wetlands across a broad gradient of ecological sites will provide greater ability 

to define vegetation community phases based on abiotic setting. 
4. Conduct pilot year of monitoring development, including draft protocols, field data forms, 

database, etc.  

 

Ecological Sites and Site Descriptions 

“An ecological site is a type of land with specific physical characteristics (climate, soil, topography) that 
differs from other kinds of land in its ability to produce distinctive kinds and amounts of vegetation. A 
landscape is made up of a patchwork of ecological sites. For instance, a single station may contain 
several different ecological sites. Different ecological sites respond differently to management. Wetland 
ecological site descriptions (ESDs) tell you about the characteristics of a given site, such as its hydrology, 
water chemistry, soils, the plants you might find there, and the value of the site for management 
objectives such as migratory bird habitat. By providing information on the potential plant communities 
on particular ecological sites, ESDs can help managers set realistic objectives for the land they manage.”  
Excerpted, and modified slightly, from the New Tools for Land Management fact sheet developed by 
Colorado State University. 



Weather and Climate Data for Ecological Site Descriptions 

Climate summaries to be included in each station ecological site description (ESD). 

Precipitation data and Palmer Hydrological Drought Index (PHDI) at the climate region scale – obtain 
annual precipitation data and PHDI for the climate region, 1895–2014, in .csv format.  

1. Navigate to NOAA ‘Climate at a Glance’ website http://www.ncdc.noaa.gov/cag 
2. Select ‘Precipitation’ in the Parameter drop-down box 
3. Select ‘Annual’ in the Time Scale drop down box 
4. Set 1895 as Start Year and 2014 as End Year 
5. Select your state 
6. Select your Climate Division 
7. Scroll down to ‘Download’ and click on the Excel .csv icon 
8. Repeat this process starting with selecting ‘Palmer Hydrological Drought Index’ in the 

Parameter drop-down box 
9. Send the data to Jeff, who will produce figures for each station that submits data 

Monthly temperature and precipitation data from the Western Regional Climate Center 

1. Navigate to the WRCC Climate Historical Summaries 
website http://www.wrcc.dri.edu/climsum.html  

2. Select your state (hotlink works better than the map for this; you’ll get a second map of just 
your state to look at using the hotlink) 

3. Select the closest station to your refuge/WMA or another nearby station if has a longer 
period of record but would still be representative of your refuge 

4. In the left window select the ‘Daily Extremes and Averages’ hotlink under Temperature 
heading 

5. Right click on graph and select ‘save image as’; save the image and paste into your ESD 
6. Repeat steps 4 and 5 for ‘Daily Extremes and Averages’ and ‘Monthly Average’ under 

Precipitation 

Snow-water equivalent data (for wetlands where run-off is an important hydrological driver) 

1. Navigate to the NRCS SNOTEL Data and Products 
website http://www.wcc.nrcs.usda.gov/snow/  

2. Select your state 
3. Select the closest site within your refuge/WMA watershed 
4. Under ‘Site Reports,’  ‘Snow Water Equivalent’ (row) ‘Historical’ (column) click the ‘Daily’ 

hotlink.  You will get a report of Year, Day x Month for Historical Daily SWE 
5. Export the report to .csv files (Excel icon at top right of webpage under ‘View Report’) 
6. Send the .csv data to Jeff, who will produce figures for each station that submits data 

 

http://www.ncdc.noaa.gov/cag
http://www.wrcc.dri.edu/climsum.html
http://www.wcc.nrcs.usda.gov/snow/


Snow-water equivalent figure 

1. Navigate to the NOAA Northwest River Forecast Center snow conditions 
website http://www.nwrfc.noaa.gov/snow/ 

2. Select the closest site within your refuge/WMA watershed 
3. Export the second figure (plot of maximum, minimum, mean, and current water year SWE) and 

paste into your ESD 

 

Identify Wetlands for Sampling 

Each station should provide prioritization of wetlands for sampling in 2014. Prioritization should be 
based on objectives, proposed management actions (e.g., drawdown schedule if interested in baseline 
data for looking at vegetation response), etc.  A wetland selected for sampling can be a natural basin, a 
managed basin, part of a large basin, or a managed impoundment. 

 

Spatial Data for Sample Design  

We need to delineate a sampling frame, i.e. where in space sampling will occur, for each wetland that 
will be considered for sampling (2014 and beyond). Given the current focus on SAV within semi-
permanent wetlands (or impoundments managed to be semi-permanent), a wetland’s sampling frame 
needs to draw a line that separates the semi-permanent and seasonal portions of a wetland, ultimately 
creating a polygon that represents the maximum extent of the semi-permanent wetland vegetation. 
This polygon will represent a static sampling frame, even though the semi-permanent zone of the 
wetland may contract within that polygon (i.e., extended dry periods will result in the semi-permanent 
portion of the wetland receding with water levels). We don’t want the semi-permanent portion of the 
wetland to exceed the polygon, however, which is why we’re using the maximum extent.  

The first place to start should be National Wetlands Inventory (NWI; http://www.fws.gov/wetlands/ ). 
Much of the NWI in the west was based on 1980s imagery, so it will likely capture the maximum extent 
of semi-permanent wetlands.  

1.  Download NWI data at http://www.fws.gov/wetlands/Data/Data-Download.html.  It can be 
downloaded by state under ‘data by state’ or by visible extent in the ‘Wetland Mapper’ 

2. Clip the NWI data by your approved refuge boundary.  If you do not have GIS capabilities at your 
refuge contact Jenny for assistance. 

3. Examine NWI data for the priority wetland sites you have chosen to see if the NWI adequately 
represents the semi-permanently flooded wetland sites.   

a. Water regime F is semi-permanently flooded.  For example PEM1F is a palustrine(P), 
emergent (EM), persistent (1), semi-permanently flooded (F) wetland.  Based on the 
broad ecological site description Adonia defined for the top down STM, we are also 
including habitats classified as intermittently exposed (NWI water modifier = G), and 

http://www.nwrfc.noaa.gov/snow/
http://www.fws.gov/wetlands/
http://www.fws.gov/wetlands/Data/Data-Download.html


permanently flooded (water modifier = H) lacustrine (L)(shallow lakes).  Permanently 
flooded palustrine habitats may also be included if a wetland site has been previously 
managed as permanent wetlands.  

b. Overlaying NWI data on NAIP imagery (back to 2004) and any available historical photos 
can also inform if NWI adequately captures semi-permanent habitats.  NAIP imagery can 
be downloaded at http://datagateway.nrcs.usda.gov/.  Click on “get data” in the upper 
left and follow instructions. 

4. Send clipped NWI data to Jenny with any comments related to how adequate the NWI is for 
defining the sampling frame of a wetland. 

5. Additional spatial data that delineates impoundments, management units, water control 
structures, LiDAR, etc., that will be helpful in creating sampling frames should also be included 
(send to Jenny). 

http://datagateway.nrcs.usda.gov/


‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
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INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 

mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
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established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 

An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 

Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 

divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 

bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 

Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007, 
http://www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This document addresses the 
need for development of an adaptive 
management plan to decrease the reliance of elk 
and bison on supplemental feeding (Fig. 4).  It 
does not address other on-going bison and elk 
management actions prescribed by the BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 

National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 

Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 

OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 

relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
focuses on two primary objectives under the goal 
of sustainable populations, designated to occur in 
two phases (Fig. 5). 
 
In Phase 1, the objective is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed.  Desired  
conditions include animals relying predominantly 
on native habitat and cultivated forage. 
Important consideration criteria for 
implementing Phase 2 will include: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate bison 
and elk livestock conflicts, such as co-mingling on 
on private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 

Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

 Conserve important private lands. 

 Increase forage production. 

 Minimize non-native plants. 

 Protect sagebrush grasslands. 

 Restore willow, aspen, and cottonwood. 

 Perpetuate natural mosaic of plant 
communities. 

Goal: Sustainable Populations 
   Objectives: 

 Develop adaptive management plan for 
reducing NER supplemental feeding. 

 Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

 Maintain natural bull-to-cow ratios in park 
summer herd. 

 Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

 Maintain state elk herd objective of 11,000. 

 Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

 Manage brucellosis transmission risk from 
elk and bison to livestock. 

 Manage feeding to reduce brucellosis 
transmission among bison and elk. 

 Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 

daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 

 

Figure 6.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing of 
objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
phase 2. 
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(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 

 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 
 

Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 

important changes have taken place, some of 

which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-13-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 

Current Management 

 

Figure  5.  Increasing trend of National Elk Refuge elk 

on feed as a proportion of the Jackson Elk Herd 

estimated population size.  
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Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 

Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 mean 

NER 5,000 7,746 7,360 6,285 7,130 

Gros Ventre 3,500 2,775 3,265 2,982 3,007 

Native Range
1
 2,500 982 894 1,784 1,220 

Total 11,000 11,503 11,519 11,051 11,357 
1
Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
Associated with harvest on the NER, “tag and 
drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to 
guide on the NER. This program will continue 
regardless of the management strategy 
employed.   
 
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 

goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  

 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 

 
  Figure 12.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
Reducing spring hazing to increase early-season 
harvest was considered as a potential action but 
not included due to 1) the perception that the 
loss of forage on the Refuge by resident elk 
during summer would offset gains due to 
increased harvest, 2) presence of wolves on the 
northern end of the Refuge may preclude the 
desired response of reduced hazing to keep elk 
on the north end of the Refuge, and 3) recently 
observed aspen recovery could be reduced if elk 
use increased on the north end of the Refuge.  
 

Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 

 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
For example, a proposed mitigation in the Horse 
Creek area would involve a land trade with a 
private landowner to move livestock winter 
feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three 
sides of the private land would separate the 
corridor from the livestock feedline.  
 

Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 

 

Figure 7.  Estimated elk harvests for Grand Teton 

National Park and the Jackson elk herd (including the 

park) 2000–2014. 
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toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 

measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 

Table 4. Summary of Adaptive Management 
Plan constraints.  

Policy 
ESA

1
 Lynx – limits on habitat impacts 

Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

 No fertility control 

 No test and slaughter 

 Limited tribal harvest 
Bison/elk hunt end date (Feb. 1

st
)  

 WGFD, brucellosis safety 
Carcass disposal (Feb. 15

th
) 

 WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1
st

 – April 30
th

) 

Easement limitation (NER boundary) 

Winter Feeding 
Only during non-hunting periods 

Harvest 
State regulations 

Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 

Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

 summer segment distribution goals 

Funding 

Easement purchase 

Plan implementation 
1
Endangered Species Act 
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included in discussions about specific strategies 
that follow. 
 

Strategies  [in outline form only, including 

some example tables and figures] 
 

Objective: [Implement] a phased reduction of 

animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 

Winter Feeding  
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
[include summary tables where desirable] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 

Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
 

 

Table 5.  [example] Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    

   Feed Pelleted alfalfa Pelleted alfalfa No change 

  Ration __lbs/day/elk 
__lbs/day/bison 

__lbs/day/elk 
__lbs/day/bison 

 

   Start criteria:    

      Standing forage __lbs/acre __lbs/acre  

      Forage availability    

      [list additional criteria]    

   End criteria:    

      [list criteria]    

   Monitoring:    

      Animals on feed Mid-winter census Elk/bison fed days
1 

 

   Calf mortality threshold None < __%  

   [additional parameters]    
1
Number elk and bison on feed per day, totaled by feeding season. 
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Table 5.  [example continued] Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  

   Begin Date October 7  [Date ranges could be 
used here] 

   End Date December 15   

   Structure (e.g. hunt periods)    

   License types Antlerless only   

   Access    

   Special regulations: [list as needed]   

    

Harvest, National Elk Refuge 
bison: 

   

   [as above]    

    

    

    

Harvest, Grand Teton NP elk:    

   Frequency As needed As needed  

   Begin Date    

   End Date    

   License types Antlerless only Antlerless only
1 

 

   Special regulations: Cartridge limits   

       Bear spray required   

 Hunter safety card   

 [etc., or just list the 
ones that would 
change under AM] 

  

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    

   End Date  December 15 Would require change 
in winter closure dates 

Harvest, Elk Hunt Area 78    

   Structure   Changes at discretion 
of WGFD    License types   

    

Private Lands Mitigation:    

   Cattle commingling  Incentives for non-
breeding operation 

 

   Hay depredation  Increased fencing  

   Landscape damage    

[could be further organized 
geographically or by 
ranch/property] 

   

1
Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MONITORING [section to be completed based on Jeff’s and Eric’s work] 

 

SCHEDULE 

BUDGET

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Grand Teton National Park:      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Wyoming Game and Fish Department      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Subtotal: National Elk Refuge $0 $0 $0 $0 $0 

Subtotal: Grand Teton National Park $0 $0 $0 $0 $0 

Subtotal: Wyoming Game and Fish Department $0 $0 $0 $0 $0 

Grand Total $0 $0 $0 $0 $0 
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From: Steve Cain
To: Steve Kallin
Subject: AMP progress update
Date: Monday, April 13, 2015 11:56:18 AM
Attachments: NER AMP Draft v1.4 pdf shell for SK.pdf

NER AMP Draft v1.4.docx

Hi Steve,

Didn't want to bother you while on leave, but I am at a point where some feedback would help
to be most productive.  This can wait until later this week, or next, since I will be working for
GTNPF the next 3 days.  

I have attached two versions of the draft plan, one in Word that includes many comments by
me, and Jeff's old draft material, the other a PDF that just includes my writing (with a bit of
Jeff's in modified forms) and is a little cleaner for just seeing the current state of what I have
produced.  Neither has been copy edited, and both are in rough form, so don't worry about
editorial problems at this point.

My main emphasis has been do get down the primary background and concepts in concise
form, geared toward the public, and to provide something for the work group to start reacting
to in a more meaningful way, fully anticipating lots of changes as we go through the process. 
It would be helpful to review all of what I have done to date.  In particular, you will see in the
Strategies section, beginning on page 13 in the PDF, I have included some outline headings
and example tables and figures.  The table 5 example shows some of the kind of detail I
envision we need in the plan, but that we have yet to develop.  This is really the meat of the
plan - what we intend to do and how. My thought is that we need to populate this or a similar
table prior to writing the section.

How we do this could be as the larger group, or perhaps you, me, Eric, and Jeff could make an
attempt at roughing it out and give the larger group something to react to.  We can discuss this
 next week.  And of course, incorporating what Jeff and Eric are working on still needs to be
done. It will likely influence what the example table 5 incorporates.  I don't get the feeling that
they will be ready to complete and write about results of their models next week, but I could
be wrong.  Perhaps it would be fruitful for you, me, Jeff, and Eric to have meeting first thing
next Monday to update and strategize?

I am also available this Friday if you want to meet about any of this.

Thanks Steve.  Talk to you soon.

Steve

mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov
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INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 


mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
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established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 


An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 


  


Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 


Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 


divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 


bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 


Planning History 
 


 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 


halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 


 


Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007, 
http://www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This document addresses the 
need for development of an adaptive 
management plan to decrease the reliance of elk 
and bison on supplemental feeding (Fig. 4).  It 
does not address other on-going bison and elk 
management actions prescribed by the BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 


agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 


National Environmental Protection Act 
Compliance 
 


The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  


 


The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 



http://www.fws.gov/bisonandelkplan





 


 6  
 


preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   


 


Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 


results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 


 


OBJECTIVES 


 


Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 


relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
focuses on two primary objectives under the goal 
of sustainable populations, designated to occur in 
two phases (Fig. 5). 
 
In Phase 1, the objective is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed.  Desired  
conditions include animals relying predominantly 
on native habitat and cultivated forage. 
Important consideration criteria for 
implementing Phase 2 will include: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate bison 
and elk livestock conflicts, such as co-mingling on 
on private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 


plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 


 


MANAGEMENT ACTIONS AND STRATEGIES 
 


Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 


1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 


Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 


 Conserve important private lands. 


 Increase forage production. 


 Minimize non-native plants. 


 Protect sagebrush grasslands. 


 Restore willow, aspen, and cottonwood. 


 Perpetuate natural mosaic of plant 
communities. 


Goal: Sustainable Populations 
   Objectives: 


 Develop adaptive management plan for 
reducing NER supplemental feeding. 


 Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 


 Maintain natural bull-to-cow ratios in park 
summer herd. 


 Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  


 Maintain state elk herd objective of 11,000. 


 Maintain a genetically viable bison 
population of about 500 animals. 


Goal: Disease Management 
   Objectives: 


 Manage brucellosis transmission risk from 
elk and bison to livestock. 


 Manage feeding to reduce brucellosis 
transmission among bison and elk. 


 Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 


daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 


 


Figure 6.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing of 
objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
phase 2. 
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(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 


 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 
 


Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 


important changes have taken place, some of 


which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-13-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 


Current Management 


 


Figure  5.  Increasing trend of National Elk Refuge elk 


on feed as a proportion of the Jackson Elk Herd 


estimated population size.  
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Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 


Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 


Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 


Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  


Harvest 


Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 


Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 


  OBJECTIVE 2011 2012 2013 mean 


NER 5,000 7,746 7,360 6,285 7,130 


Gros Ventre 3,500 2,775 3,265 2,982 3,007 


Native Range
1
 2,500 982 894 1,784 1,220 


Total 11,000 11,503 11,519 11,051 11,357 
1
Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 


  
Associated with harvest on the NER, “tag and 
drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to 
guide on the NER. This program will continue 
regardless of the management strategy 
employed.   
 
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  


Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 


goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  


 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 


 
  Figure 12.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
Reducing spring hazing to increase early-season 
harvest was considered as a potential action but 
not included due to 1) the perception that the 
loss of forage on the Refuge by resident elk 
during summer would offset gains due to 
increased harvest, 2) presence of wolves on the 
northern end of the Refuge may preclude the 
desired response of reduced hazing to keep elk 
on the north end of the Refuge, and 3) recently 
observed aspen recovery could be reduced if elk 
use increased on the north end of the Refuge.  
 


Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 


[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 


 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
For example, a proposed mitigation in the Horse 
Creek area would involve a land trade with a 
private landowner to move livestock winter 
feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three 
sides of the private land would separate the 
corridor from the livestock feedline.  
 


Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 


 


Figure 7.  Estimated elk harvests for Grand Teton 


National Park and the Jackson elk herd (including the 


park) 2000–2014. 
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toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 


measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 


feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 


Table 4. Summary of Adaptive Management 
Plan constraints.  


Policy 
ESA


1
 Lynx – limits on habitat impacts 


Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 


 No fertility control 


 No test and slaughter 


 Limited tribal harvest 
Bison/elk hunt end date (Feb. 1


st
)  


 WGFD, brucellosis safety 
Carcass disposal (Feb. 15


th
) 


 WGFD, brucellosis safety 


Forest Service winter closure (Dec. 1
st


 – April 30
th


) 


Easement limitation (NER boundary) 


Winter Feeding 
Only during non-hunting periods 


Harvest 
State regulations 


Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 


Hunter density 


Elk/bison winter mortality levels 


Public safety (ungulate/vehicle collisions) 


Disease  


Land-use conflicts (agricultural and residential) 


Biological 


Disease (bison/elk/cattle commingling) 


Sage grouse habitat conflicts 


Fencing/wildlife conflicts 
Elk herd distribution 


 summer segment distribution goals 


Funding 


Easement purchase 


Plan implementation 
1
Endangered Species Act 
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included in discussions about specific strategies 
that follow. 
 


Strategies  [in outline form only, including 


some example tables and figures] 
 


Objective: [Implement] a phased reduction of 


animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 


Winter Feeding  
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
[include summary tables where desirable] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 


Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
 


 


Table 5.  [example] Comparison of current and adaptive primary management components and parameters. 


  
Action 


Current 
Management 


Adaptive 
Management 


  
Comments 


Winter Feeding:    


   Feed Pelleted alfalfa Pelleted alfalfa No change 


  Ration __lbs/day/elk 
__lbs/day/bison 


__lbs/day/elk 
__lbs/day/bison 


 


   Start criteria:    


      Standing forage __lbs/acre __lbs/acre  


      Forage availability    


      [list additional criteria]    


   End criteria:    


      [list criteria]    


   Monitoring:    


      Animals on feed Mid-winter census Elk/bison fed days
1 


 


   Calf mortality threshold None < __%  


   [additional parameters]    
1
Number elk and bison on feed per day, totaled by feeding season. 
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Table 5.  [example continued] Comparison of current and adaptive primary management components and 
parameters. 


  
Action 


Current 
Management 


Adaptive 
Management 


  
Comments 


Harvest, National Elk Refuge 
elk: 


   


   Frequency Annual Annual  


   Begin Date October 7  [Date ranges could be 
used here] 


   End Date December 15   


   Structure (e.g. hunt periods)    


   License types Antlerless only   


   Access    


   Special regulations: [list as needed]   


    


Harvest, National Elk Refuge 
bison: 


   


   [as above]    


    


    


    


Harvest, Grand Teton NP elk:    


   Frequency As needed As needed  


   Begin Date    


   End Date    


   License types Antlerless only Antlerless only
1 


 


   Special regulations: Cartridge limits   


       Bear spray required   


 Hunter safety card   


 [etc., or just list the 
ones that would 
change under AM] 


  


Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 


   


   Begin Date    


   End Date  December 15 Would require change 
in winter closure dates 


Harvest, Elk Hunt Area 78    


   Structure   Changes at discretion 
of WGFD    License types   


    


Private Lands Mitigation:    


   Cattle commingling  Incentives for non-
breeding operation 


 


   Hay depredation  Increased fencing  


   Landscape damage    


[could be further organized 
geographically or by 
ranch/property] 


   


1
Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 


 


Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MONITORING [section to be completed based on Jeff’s and Eric’s work] 


 


SCHEDULE 


BUDGET


 


Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 


Activity 


Month 


J F M A M J J A S O N D 


Elk and bison classification  x           


Irrigation      x x x x    


Forage estimates x x x x        x 


Etc…..             


[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 


 


 


Table 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 


Agency / Activity 


Year 


1 2 3 4 5 


National Elk Refuge:      


   Expense 1 $0 $0 $0 $0 $0 


   Expense 2 $0 $0 $0 $0 $0 


Grand Teton National Park:      


   Expense 1 $0 $0 $0 $0 $0 


   Expense 2 $0 $0 $0 $0 $0 


Wyoming Game and Fish Department      


   Expense 1 $0 $0 $0 $0 $0 


   Expense 2 $0 $0 $0 $0 $0 


Subtotal: National Elk Refuge $0 $0 $0 $0 $0 


Subtotal: Grand Teton National Park $0 $0 $0 $0 $0 


Subtotal: Wyoming Game and Fish Department $0 $0 $0 $0 $0 


Grand Total $0 $0 $0 $0 $0 
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EXECUTIVE SUMMARY






INTRODUCTION





Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fishe Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007, http://www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This document addresses the need for development of an adaptive management plan to decrease the reliance of elk and bison on supplemental feeding (Fig. 4).  It does not address other on-going bison and elk management actions prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuits against the  BEMP and its author agencies, Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming (defendant intervenors; citation), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (citation) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling.  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response (Walters 1986).  	Comment by Steve: Could we change/simplify this to: “3) knowledge of the dynamics of the system being managed, and 4) a monitoring program to evaluate responses of the system to management actions.”







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan focuses on two primary objectives under the goal of sustainable populations, designated to occur in two phases (Fig. 5).



In Phase 1, the objective is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed.  Desired  conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

Figure 6.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



[include discussion of challenges somewhere around here, e.g., changing elk winter distribution since the BEMP?]



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information from Doug – request made no response as of 4-13-15]



The factors responsible for this change are unknown but are likely a combination of weather conditions and elk behavior, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. [image: ]

Figure  5.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[and other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 	Comment by Steve: Are these index sites and the ones in the next paragraph the same?

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 	Comment by Steve: See comment above.



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Steve: Probably should include rations provided to elk and bison as a baseline to compare strategies that may propose to decrease them.

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Use present or past tense?  Decide and be consistent	Comment by Steve: Would providing ranges be more meaningful to the public?

 

Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  	Comment by Steve: Necessary to include in AMP?



The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.[image: ]

  Figure 12.  Elk harvest in Grand Teton National Park,

  1950-2015.





Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. 



Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 

Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 	Comment by Steve: Move to strategies section



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.

For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. 	Comment by Steve: Move to strategies section.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.

Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act







We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Elk-fed-days will be determined each winter by… [add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the rest of them here if preferred.



Strategies	Comment by Steve: Only in outline form with examples of figures and tables that could be used



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



Winter Feeding	Comment by Steve: Discuss which attributes of winter feeding would be manipulated and why and the converse – which would not and why.
E.g. delaying feeding might be more effective than stopping early, for both forage and behavioral considerations
Include a diagram of AM and feedback loops
Diagram needs to include monitoring, but should monitoring be discussed here, or separately?
Need specific proposal details, e.g how long will feeding delays be?




Harvest



Private Lands Mitigation



Vegetation Restoration/Protection



[include summary tables where desirable]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



Harvest



Objective Enhance public outreach/education (Table 1).

Table 5.  [example] Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

  Ration

__lbs/day/elk

__lbs/day/bison

__lbs/day/elk

__lbs/day/bison



   Start criteria:







      Standing forage

__lbs/acre

__lbs/acre



      Forage availability







      [list additional criteria]







   End criteria:







      [list criteria]







   Monitoring:







      Animals on feed

Mid-winter census

Elk/bison fed days1



   Calf mortality threshold

None

< __%



   [additional parameters]







1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5.  [example continued] Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

October 7



[Date ranges could be used here]

   End Date

December 15





   Structure (e.g. hunt periods)







   License types

Antlerless only





   Access







   Special regulations:

[list as needed]













Harvest, National Elk Refuge bison:







   [as above]































Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date







   End Date







   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits





      

Bear spray required







Hunter safety card







[etc., or just list the ones that would change under AM]





Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







[could be further organized geographically or by ranch/property]







1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.




[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.

[image: ]

Figure 8.  [example] Framework for delayed feeding trials and adaptive management.



MONITORING [section to be completed based on Jeff’s and Eric’s work]



SCHEDULE

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Grand Teton National Park:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Wyoming Game and Fish Department











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Subtotal: National Elk Refuge

$0

$0

$0

$0

$0

Subtotal: Grand Teton National Park

$0

$0

$0

$0

$0

Subtotal: Wyoming Game and Fish Department

$0

$0

$0

$0

$0

Grand Total

$0

$0

$0

$0

$0





[bookmark: _GoBack]





Some of Jeff’s older draft material below in next section

************************************************************************************* 

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  	Comment by Steve: Title needs rewording.  Not sure the reference case column is necessary.	Comment by Steve: Not appropriate for public version.



Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Historically, Ffeeding on the NER has beenis initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  	Comment by Steve: Try to avoid having to use references to another part of the document when it is central to the discussion at hand.



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 	Comment by Steve: Exactly what this will be needs to be developed and presented as part of the “experimental” approach.	Comment by Steve: This could be an action item in the plan to facilitate potential future actions.



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 

Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

 

Reference Case

NER-focused

Southern herd segment mngmnt

Late Season Harvest

Winter feeding management









No change

X



X

X

Less conservative (NER)



X





Population management









No change

X







Increase harvest objectives in Hunt Areas 77 & 78





X



Late-season refuge hunt (Hunt Area 77)



X

X

X

Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)







X

Extend open period on Forest Service







X

Fertility control (Hunt Area 78 & GTNP South)





X



Hunt Area 78 Hunter management program





X



Habitat improvements









No change

X







Fire management on NER and adjacent public land



X

X

X

Private lands mitigation









No change

X







Incentivize steer operations



X





Non-traditional landuse mitigation





X



Public education/outreach (EO)









No change

X







Increase public EO (including local elected officials)



X

X

X

Increase landowner EO



X

X



Increase sportsmen & agency EO





X



Increase WGFD Commission EO



X

X

X

Monitoring

X







No change



X

X



Increase









Enforcement









No change

X







Minor increase



X

X



Major Increase







X





Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat Improvements. Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



National Elk Refuge Strategy Narratives	Comment by Steve: Much of what is discussed above under Development of Alternative Management Actions and Strategies seems to be a combination of current practices and  what might occur under new strategies  and what effects might be.  Seems to me these need to be clearly separated so that our proposed actions clearly stand out.

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.	Comment by Steve: These need to take the form of specific proposals and their associated elements, not just discussions as presented below.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 	Comment by Steve: Where is the specific proposal?  Is this it?



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.	Comment by Steve: There are no empirical data to support that this segment may be declining.	Comment by Steve: Again, this needs to be presented as a specific proposal, not just a discussion of what it includes as its written.	Comment by Steve: Either it will or it won’t.  We should be specific.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences	Comment by Steve: These should all be covered in the EIS or we are wading into areas that could require additional NEPA.



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 	Comment by Steve: If we use a table like this it should be only citing what has already been covered in the EIS and be clearly labeled as such.  We should not evaluate new consequences in the AMP

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

 Bison	Comment by Steve: Again need to consider how best to present, by species as here or by topic, e.g. feeding.

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. Table 6. Bison population strategy table for identifying alternative management action strategies. 

 

Reference Case

Hunter Harvest

Alternative Reduction Actions

Population management







No change

X





Improve late-season access to north end of NER for hunting and carcass retrieval



X

X

Parking lot origination management



X

X

Alternative reduction actions1





X

Hazing







No change







Haze bison found south and east of Flat and Nowlin creeks



X

X

Service-accompanied hunters



X

X

Habitat improvements







No change

X





Fire management on NER and adjacent public land



X

X

Water source improvements







Private lands mitigation







NER south-boundary improvement







Public education/outreach (EO)







No change

X





Increase education and outreach



X

X

Monitoring







No change







Enforcement







No change







Increase







1Beyond the scope of this plan and may require NEPA review.







Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  	Comment by Steve: Needs to be in the form of a specific proposal/plan.



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  	Comment by Steve: Combination of existing conditions and proposal.  Best to separate?



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 	Comment by Steve: Adaptive management



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 	Comment by Steve: Best to try to minimize discussion of actions we are not proposing in the AMP.



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 	Comment by Steve: Be careful of discussions that sound like evaluation of consequences.	Comment by Steve: Yes, this is the kind of language we need for specific proposals, “will”.



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest opportunities. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson residential areas. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 	Comment by Steve: Covered in EIS, but OK here.



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 	Comment by Steve: Consider whether this should be a separate topic/heading on par with other major headings and cover all aspects of EO.	Comment by Steve: Why is this important?  It will need to be put into the context of the AMP actions, not just how biology or management differs generally. 	Comment by Steve: Need to be more specific



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?	Comment by Steve: Presentation: maybe easier to combine table for both species.





[Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable.] Table 7. Management constraints identified for the bison population objective.

Policy constraints

Hunt end date (Feb. 1st)

Carcass disposal (Feb. 15th) 

Commission structure (WGFD)

Forest Service access (Dec. 1st closure)

Cumbersome hunt regulations

Hunter access (especially from north of the NER)

Easement limitation (NER boundary)

Current restriction on moving bison out of county

Social constraints

Public safety (ungulate/vehicle collisions)

Disease (cattle commingling)

Vendor numbers (are there enough for bison removals?)

Land-use conflicts (agricultural and residential)

Biological constraints

Disease

Sage grouse habitat conflicts (fire)

Fencing/wildlife conflicts

Grizzly bear conflicts (potential)

Funding constraints

Easements

Fencing

Fertility control

Technological constraints

Fertility control







[Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II.] 



[Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management.] 



[Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.]	Comment by Steve: What sample?



[Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary. ] 

1) [Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.]



[Wolf management to facilitate elk winter use of native range.]



[We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. ]



Models

Limiting Factors – [DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?]

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 	Comment by Steve: Not a universal definition.  Needs to be in context of this specific discussion.  Suggest incorporating in Models.	Comment by Steve: Need to be specific about what the issues are and how we propose to address them.



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  [image: ]

Figure __.







[If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.

While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. ][image: ]

Figure__.   Hypothetical relationship between calf survival and available forage.



[We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). ]



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use	Comment by Steve: Are we sure this is necessary?



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. [(this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable).] Use is the product of animal abundance in block i in time t, , and days present,   [(may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective)], such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes [(this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). ]



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. [This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point. ] 





**********************************************************************************

Some of Jeff’s older draft material in section above
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Jeff’s material perhaps better suited for appendices:



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM project learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   	Comment by Steve: Good but largely too detailed for the general public.



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 	Comment by Steve: Not appropriate in Introduction, but maybe useful in methodology/approach discussions.



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives.	Comment by Steve: Example of language that is too technical – need to revise to more commonly understood language, i.e., dumb it down a bit.



Jeff’s material not used



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions.





Accomplishing the objectives identified within the BEMP using management actions available to the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working group created a problem statement to articulate the connection among the decision framework, objectives, actions, and predicted outcomes:  	Comment by Steve: The wording and position of this statement are critical and probably need to be further considered during revision.	Comment by Steve: What working group?  Not referred to previously.







The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 	Comment by Steve: Cannot use this kind of language in public draft.	Comment by Steve: Probably too much detail for the public version



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison. 	Comment by Steve: This type of info should be expanded and captured in a section titled “current status” or something similar that outlines important changes since release of the 2007 BEMP.



A succinct precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.	Comment by Steve: Use this detail if necessary to support models.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  	Comment by Steve: Some redundancy here



While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER and GTNP. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 	Comment by Steve: Note to myself:  methodological.	Comment by Steve: Always better to avoid reference to things later in the document if possible.



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 	Comment by Steve: Too much detail for public version.



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  





Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 

Population Objectives. Big game population objectives in Wyoming are established by the WGFD and their commission, and evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings held by WGFD. After public input the hearings the proposed population objectives are presentedsent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have regularly participated in WGFD big game population objective reviews of population objectives for both and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.	Comment by Steve: I am inserting subheadings like this now in an effort to get a better grasp on organization.  We may elect to use or not use these in the end.

Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. 

Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year.	Comment by Steve: Excluded discussion of feeding practices on state feedgrounds to stay focused on NER actions.

Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

Feedground

Initiation Date

Alkali

10 January (18.8)

Fish Creek

9 January (12.3)

Patrol Cabin

11 January (13.5)







Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. 	Comment by Steve: Can we leave this out?



Winter Elk Numbers and Distribution. The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).	Comment by Steve: How does it demonstrate the potential?



Bison Herd Growth. Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. 













Winter Count	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	14986	14721	16236	13359	13060	12621	12584	12132	12960	12095	10858	11853	11786	12370	10794	9136	11503	11519	11051	11423	10465	Population Estimate	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	16966	16385	14956	13457	13730	12610	12855	12777	12881	12550	11691	11978	11982	11200	11600	11000	
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INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 

mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 

Comment [S3]: Include acres or square 
kilometers 



 

 2  
 

established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 

An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 

bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007, http://www.fws.gov/bisonandelkplan) 
which set management direction for 15 years or 
until a subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This document addresses the 
need for development of an adaptive 
management plan to decrease the reliance of elk 
and bison on supplemental feeding (Fig. 4).  It 
does not address other on-going bison and elk 
management actions prescribed by the BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
focuses on two primary objectives under the goal 
of sustainable populations, designated to occur in 
two phases (Fig. 5). 
 
In Phase 1, the objective is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed.  Desired  
conditions include animals relying predominantly 
on native habitat and cultivated forage. 
Important consideration criteria for 
implementing Phase 2 will include: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate bison 
and elk livestock conflicts, such as co-mingling on 
on private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 

daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 

 

Figure 6.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing of 
objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
phase 2. 
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(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 

important changes have taken place, some of 

which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-13-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

 

Figure  5.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 

Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
Associated with harvest on the NER, “tag and 
drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to 
guide on the NER. This program will continue 
regardless of the management strategy 
employed.   
 
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 

goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 

 
  Figure 12.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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forays back to the NER and are hazed back to 
GTNP to protect winter forage for elk during the 
winter months. Hazing efforts in August cease 
within several days to weeks of the bison season 
in an effort to increase hunter harvest.  
Reducing spring hazing to increase early-season 
harvest was considered as a potential action but 
not included due to 1) the perception that the 
loss of forage on the Refuge by resident elk 
during summer would offset gains due to 
increased harvest, 2) presence of wolves on the 
northern end of the Refuge may preclude the 
desired response of reduced hazing to keep elk 
on the north end of the Refuge, and 3) recently 
observed aspen recovery could be reduced if elk 
use increased on the north end of the Refuge.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
For example, a proposed mitigation in the Horse 
Creek area would involve a land trade with a 
private landowner to move livestock winter 
feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three 
sides of the private land would separate the 
corridor from the livestock feedline.  
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 

measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
[include summary tables where desirable] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
 

 

Table 5.  [example] Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
  Ration __lbs/day/elk 

__lbs/day/bison 
__lbs/day/elk 
__lbs/day/bison 

 

   Start criteria:    
      Standing forage __lbs/acre __lbs/acre  
      Forage availability    
      [list additional criteria]    
   End criteria:    
      [list criteria]    
   Monitoring:    
      Animals on feed Mid-winter census Elk/bison fed days1  
   Calf mortality threshold None < __%  
   [additional parameters]    
1Number elk and bison on feed per day, totaled by feeding season. 

Comment [S17]: We could continue to discuss 
the rest of them here if preferred. 

Comment [S18]: Only in outline form with 
examples of figures and tables that could be used 

Comment [S19]: -Discuss which attributes of 
winter feeding would be manipulated and why 
and the converse – which would not and why. 
-E.g. delaying feeding might be more effective 
than stopping early, for both forage and 
behavioral considerations 
-Include a diagram of AM and feedback loops 
-Diagram needs to include monitoring, but should 
monitoring be discussed here, or separately? 
-Need specific proposal details, e.g how long will 
feeding delays be? 
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Table 5.  [example continued] Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date October 7  [Date ranges could be 

used here] 
   End Date December 15   
   Structure (e.g. hunt periods)    
   License types Antlerless only   
   Access    
   Special regulations: [list as needed]   
    
Harvest, National Elk Refuge 
bison: 

   

   [as above]    
    
    
    
Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date    
   End Date    
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits   
       Bear spray required   
 Hunter safety card   
 [etc., or just list the 

ones that would 
change under AM] 

  

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
[could be further organized 
geographically or by 
ranch/property] 
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MONITORING [section to be completed based on Jeff’s and Eric’s work] 

 

SCHEDULE 

BUDGET 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Grand Teton National Park:      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Wyoming Game and Fish Department      

   Expense 1 $0 $0 $0 $0 $0 

   Expense 2 $0 $0 $0 $0 $0 

Subtotal: National Elk Refuge $0 $0 $0 $0 $0 

Subtotal: Grand Teton National Park $0 $0 $0 $0 $0 

Subtotal: Wyoming Game and Fish Department $0 $0 $0 $0 $0 

Grand Total $0 $0 $0 $0 $0 
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Some of Jeff’s older draft material below in next section 

*************************************************************************************  

Alternative management actions identified for meeting the NER winter elk population objective can be 
grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) 
population management (harvest, culling, and fertility control), 3) habitat improvements (on and 
adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) 
(Table 3). The latter represent sequenced alternatives that would be necessary to implement due to 
wintering elk dispersing onto private lands adjacent to the NER in response to other management 
actions taken. A fifth group of alternatives associated with increasing public awareness (including local 
elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included 
after the meeting. These actions represent acknowledgement that the current feeding program results 
in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter 
mortality, whether episodic or perennial in nature. This group was expanded to include more targeted 
education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, 
depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to 
allow proper accounting of projected costs associated with each management action strategy.   

 

Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and 
to a lesser extent abundance, in the Jackson Hole area. Historically, Ffeeding on the NER has beenis 
initiated each year based on a series of factors, including the amount of forage on the NER, number of 
elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 
5). A less conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. Including agronomic grassland plant communities 
without significant green vegetation and/or reducing the available forage threshold would result in a 
less conservative winter feeding program. Per capita ration levels would not change from the current 
level.   

 

Implementing a less conservative feeding program could result in very limited, or no, feeding given 
certain winter conditions. However, the criteria for a less conservative feeding program would not be 
such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic 
mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding 
policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman 
and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency 
situations; a review of current rations and pellet composition would be necessary to adjust the program 
for emergency feeding.  

 

Population management—Hunter harvest is the primary tool employed for population management of 
elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern 
segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than 
other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 

Comment [S20]: Title needs rewording.  Not 
sure the reference case column is necessary. 

Comment [S21]: Not appropriate for public 
version. 

Comment [S22]: Try to avoid having to use 
references to another part of the document when it 
is central to the discussion at hand. 

Comment [S23]: Exactly what this will be needs 
to be developed and presented as part of the 
“experimental” approach. 

Comment [S24]: This could be an action item in 
the plan to facilitate potential future actions. 
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segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., 
hunter self-registration.         

 

Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) 
would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units 
(Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER 
hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 
80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These 
proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP.  
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Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management 
action strategies. Ongoing management actions that will be continued regardless of strategy selected are 
not included in the table; descriptions can be found in the ‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 77)  X X X 

Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest Service  

  
X 

Fertility control (Hunt Area 78 & GTNP 
South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and adjacent 

public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
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Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken 
on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the 
WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with 
landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. 
Research completed since signing of the BEMP indicates fertility control may be more tractable now 
than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 
ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. 
Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating 
animals that have been treated with GonaCon™. 

 

Most of the observed increase in segment population has occurred in the largely non-migratory Hunt 
Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a 
number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as 
possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk 
use in those areas is increasing, necessitating continued collaboration with homeowner associations to 
improve hunter access within residential developments. Many associations have covenants that exclude 
firearms, but archery may be an option where firearms are excluded. There is also a growing 
constituency for trophy bulls in these areas.  

 

A hunter management program for Hunt Area 78 would coordinate private land access through a hunt 
manager as liaison to private landowners. This program would be modeled after similar programs in 
Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    

 

Habitat Improvements. Habitat improvements discussed so far have focused on fire treatments on range 
adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for 
managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx 
habitat would not be possible, therefore it would be necessary to determine if a conifer stand was 
suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., 
within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be 
defined as a fuels reduction.  

 

There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the 
northern portion of the NER, which is identified as sage grouse core habitat, would need to be 
addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes 
would represent a small, ephemeral gain at best in changes to habitat that may result in more elk 
wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized 
forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, 
which is managed to allow “natural processes of ecological change to operate freely. The number, size 
and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from 
wildland fire use on adjacent national forest lands are therefore opportunistic in nature. 
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Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock 
and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from 
willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of 
livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as 
hunting access. These easements would be purchased and enforced through agencies and local land 
trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of 
development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their right to 
make a depredation claim to WGFD.  

 

Non-traditional landuse mitigation would differ from that described above for traditional landuses. For 
example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install 
landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses 
subdivisions to identify issues for mitigation, and provides input to real estate developers and in county 
planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue 
on an as-needed basis. 

 

Public education/outreach—Each partner agency will have the opportunity to become involved in the 
planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be 
undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, 
and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local 
news releases and radio announcements, training for sleigh-ride contractors that includes information 
on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and 
progress towards meeting objectives set out in the BEMP will also be provided to the public through 
NER media outlets. County Commissions will be included in public EO efforts to make sure they are 
aware, and supportive, of the agencies’ efforts.  

 

Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., 
ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to 
change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not 
expected that ranchers would respond to an article in the paper, news story on the radio or even a 
letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built 
relationships and trust within the community. This would require a private lands biologist to work with 
private landowners in the area. The position could be a shared position among agencies. Conversely, EO 
focused on homeowners in exurban developments will focus more on meetings with homeowners’ 
associations, residential developers, etc., to provide information regarding living with wildlife, wildlife 
management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key 
landowners and homeowner associations to convey the objectives and primary issues involved in 
managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in 
club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate 
information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two 
different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving 
management actions on the ground, but also support changing public opinion in the local area through 
their personal interactions outside of work.  Regional office EO is essential in building the necessary 
support to obtain project resources and have support when controversies are elevated to their level.    

 

WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the 
commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a 
briefing on alternative strategies resulting from the AMP. 

 

Monitoring—Draft once strategies are finalized. 

 

Enforcement—Draft once strategies are finalized. 

 

Contstraints 

Constraints that were identified for managing wintering elk population on the NER were diverse and 
included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 
4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), 
and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; 
we largely identified constraints as belonging to a single group to simplify classification.  

 

National Elk Refuge Strategy Narratives 

Management action strategies were divided into themes based on the focus of the grouped actions 
within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution 
through management actions primarily taken on the refuge. The Southern Herd Segment Management 
strategy is a set of actions intended to reduce the number, and productivity, of the largely non-
migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the 
JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through 
coordinated late season hunts, with key caveats outlined below. Several actions were identified as 
necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 
1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 
2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. 
New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire 
management on NER and adjacent public land, 3) increased public education and outreach, and 4) 
increased WGFD Commission education and outreach. 

   

National Elk Refuge-Focused Strategy 

The NER-focused strategy is based on altering distribution of elk using management actions centered 
primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering 
elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. 

Comment [S25]: Much of what is discussed 
above under Development of Alternative 
Management Actions and Strategies seems to be a 
combination of current practices and  what might 
occur under new strategies  and what effects might 
be.  Seems to me these need to be clearly separated 
so that our proposed actions clearly stand out. 

Comment [S26]: These need to take the form of 
specific proposals and their associated elements, 
not just discussions as presented below. 

Comment [S27]: Where is the specific proposal?  
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This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent 
winter range based on decreasing the incentive (later initiation of feeding) and increasing the 
disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private 
lands would be undertaken to address the increased proportion of elk that may winter on adjacent 
private lands. Similarly, education and outreach to private landowners is included in this effort to 
increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on 
the NER would also be necessary due to the addition of the late-season hunt.  

 

Southern Herd Segment Management Strategy 

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP 
and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the southern 
herd segments. Proposed actions include increasing harvest through the development of a hunter 
management program, a program that also helps address private lands mitigation. Targeted fertility 
control on private land summer range could also be explored by WGFD, but would need to go through 
the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the 
BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the 
former is due to the potential for fertility control and the latter is for increasing awareness of 
landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this 
strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 

 

Late Season Harvest Strategy 

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase 
I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, 
and 80 would occur. Approval would need to be obtained for extending, or moving, the current season 
in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in 
Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to 
allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals 
before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could 
be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An 
increase in enforcement would be necessary if this strategy was implemented.  

 

National Elk Refuge Strategy Consequences 

 

Considered but not included in the consequences table (covered in the EIS) – average annual 
private sector revenue; altered archeological resources; 

Comment [S28]: There are no empirical data to 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This 
table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-focused 
Southern herd 

segment mngmnt 
Late season harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance migrants     

Financialb 

Average annual additional costs to 
agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days 
(see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

Comment [S32]: If we use a table like this it 
should be only citing what has already been covered 
in the EIS and be clearly labeled as such.  We should 
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 Bison 

Alternative management actions for bison on the 
NER and adjacent areas included several 
developed for the NER wintering elk population 
objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified 
were related to bison harvest in an effort to 
influence hunter access or success.  

 

Population management—Hunter harvest of 
bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further 
efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach 
the bison population objective. Most of the 
actions identified are related to increasing 
opportunity and success at the existing level of 

Table 6. Bison population strategy table for identifying alternative management action strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north end 
of NER for hunting and carcass retrieval  

X X 

Parking lot origination management 
 

X X 
Alternative reduction actions1   X 

Hazing 
   

No change 
   

Haze bison found south and east of Flat 
and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and adjacent 
public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   1Beyond the scope of this plan and may require NEPA review. 
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hunter numbers. The current number of hunters 
each year is believed to be a maximum number 
allowable while still providing a quality, and safe, 
hunting experience.   

 

Efforts to improve late-season access to the north 
end of the NER for hunting and carcass removal 
could facilitate increased harvest. Existing 
retrieval roads become impassable late in the 
hunting season due to snow, and can, for 
example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the 
northern portion of the refuge. Keeping these 
roads open may be difficult in heavy snow years, 
requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be 
considered for carcass retrieval on existing refuge 
roads. Hunter access easements across private 
lands on the northeast corner of the NER will be 
explored as another means of providing access to 
that portion of the refuge for hunting and carcass 
retrieval. 

 

Hunters must originate from a designated parking 
area for hunting bison on the NER. All but one 
designated parking area are within the NER. 
Access to the northwest portion of the NER is via 
a parking area within and managed by GTNP in 
collaboration with the NER. Accessing the refuge 
for hunting from BTNF lands along the eastern 
boundary of the NER was historically not allowed. 
The refuge will continue to manage hunter 
distribution using parking-lot origination in an 
effort to encourage bison to move onto, and 
remain, on the refuge. Hunters with a NER permit 
will also be allowed to access the refuge from 
adjacent BTNF lands.   

 

Continuous review of population management 
actions implemented for reaching the bison 
population objective will be undertaken during 
the life of this plan. If management actions 
outlined in this plan prove ineffective for 
reaching the objective, other actions that fall 
outside the scope of this plan may be considered, 

e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  

 

Culling of bison is currently not used as a 
population management action. Including an 
agency bison cull as a potential population 
management action in this plan does not imply 
agency approval at this time and would only 
receive further consideration upon meeting 
several criteria. Consideration of an agency cull 
would include meeting National Environmental 
Policy Act (NEPA) requirements. WGFD policy 
prevents elk hunting past January 31st to 
minimize hunter exposure to Brucella abortus 
(the bacteria that causes brucellosis). This policy 
is specific to elk at this time, but the same 
concerns exist for late-season bison harvest. 
Between February 1st–15th WGFD personnel can 
harvest animals and the animals can be donated; 
animals killed after February 15th must be 
disposed of in a landfill.  

 

Herd-wide fertility control of bison was 
considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of 
approval of the BEMP, can be found in Appendix 
B of the final Environmental Impact Statement 
(EIS) (USFWS and USNPS 2007b). Need to gather 
more details on the current state of knowledge 
for this technique – would it be possible to have 
the WGFD vet draft a few sentences, with 
current citations, for this purpose? Seems like 
this would have to occur on the feedline to be 
efficient and effective, which would trigger 
NEPA. Bison primarily occur on federal lands, so 
proposed implementation of this action would 
necessitate following NEPA requirements.  

 

Hazing—Reduction, or elimination, of winter 
feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could 
lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh 
rides are conducted. Moreover, increased bison 
use of the southern portion of the NER beyond 

Comment [S35]: Combination of existing 
conditions and proposal.  Best to separate? 

Comment [S36]: Adaptive management 
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the Nowlin unit increases the potential for bison 
to enter the town of Jackson. For public safety 
and to minimize conflict in the Nowlin unit, bison 
will be hazed north if found south of a boundary 
starting at the Twin Creek Subdivision, west along 
Elk Refuge Road to Nowlin Gate, north and west 
along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter 
Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and 
north along Flat Creek to the northern boundary 
of the Jackson National Fish Hatchery.  

 

Service-accompanied hunters in NER 
management units south of the bison hazing line 
defined above could be used to haze bison north 
of the hazing line.  

 

Habitat improvements—Fire management on 
NER and adjacent public land to increase 
attractiveness for bison would be the same as 
described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting 
and holding bison on the refuge would be 
primarily to increase susceptibility of bison to 
harvest opportunities.  

Water sources on the east side of the NER would 
be modified to increase flow rates, improve bison 
access to water, encourage bison use and 
potentially increase early season 
harvest.  Existing springs known as waterhole 2 
and waterhole 3 currently have defunct bore hole 
pipes with limited water flows.  These would be 
repaired or replaced to ensure late summer 
water flow and encourage bison use at these 
locations. 

Private lands mitigation—Bison primarily occur 
on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur 
on private lands WGFD has the authority to haze 
or lethally remove bison for safety or private 
lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased 
private lands conflict if winter feeding is reduced 
or eliminated on NER. For example, bison may 

move further south when feeding does not occur, 
increasing the potential for bison in Jackson 
residential areas. To reduce the likelihood of 
bison moving from the Refuge into Jackson, a 
double cattle guard will be installed on Elk Refuge 
Road at the boundary with East Broadway and at 
the gate where the town accesses the municipal 
water wells.  

 

Public education/outreach—Public education and 
outreach for bison management will be 
integrated into EO provided for elk management 
(see pg. X). There are important differences 
between bison and elk biology and management 
that will be articulated. The bison population 
objective differs from the elk objective, with the 
former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS 
and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk 
on feedgrounds, which is fundamentally different 
than the objective for feeding elk to sustain the 
JEH through winter with minimal mortality. 
Winter feeding of bison precludes other conflicts 
that would occur if bison were more broadly 
distributed within Jackson Hole, e.g., bison in the 
town of Jackson and the associated public safety 
conflict. As winter feeding is reduced, or 
eliminated, efforts will be made to manage 
potential increased conflict, but public 
acceptance of increased conflict will be 
necessary. There are important biological 
differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the 
JBH had greater than twice the ratio of calves to 
females in winter compared to elk of the JEH 
(0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year 
period taken to complete the BEMP the bison 
population grew exponentially, increasing from 
627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges 
can also differ between bison and elk. Bison 
female-calf groups spend much of the year in 
GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage 
availability in GTNP. Female-calf groups largely do 
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not use BTNF lands adjacent to the NER or GTNP, 
which constrains population management using 
hunter harvest to a relatively limited area on the 
NER. This can lead to dense concentrations of 
animals and hunters on the NER, which can result 
in hunter conflict.  

 

Increased EO to state agencies, e.g. the 
Department of Agriculture and state veterinarian, 
will be included as part of this action. The range 
of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more 
conflict on private agricultural and developed 
lands. 

 

Monitoring— Draft once strategies are finalized. 

 

Enforcement— Draft once strategies are 
finalized. 

 

Constraints 

Constraints unique to bison management were 
largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not 
currently possible to move bison out of the 
county, nor are bison currently allowed in the 
Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and 
test and slaughter, were considered and rejected 
in the 2007 Environmental Impact Assessment 
(EIS) for the Bison and Elk Management Plan. The 
2007 EIS similarly limits tribal harvest of bison. 
Moreover, there is uncertainty if an effective 
bison fertility control exists, which is a 
technological constraint. What constraints from 
the NER wintering elk constraints table should 
be carried over to the bison constraints table? 
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[Note/reminder from initial fall meeting Nov. 
2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on 
native, 3) explicit metric for winter mortality that 
is acceptable.]  

 

[Include a paragraph or two that describes 1) how 
phases are related to each other, 2) when we will 
claim we’ve been successful in Phase I, 3) how 
Phase II will be implemented (i.e., stepwise or all 
at once after success with Phase I, 4) whether 
meeting bison and elk objectives simultaneously 
will be necessary to begin implementing Phase II.]  

 

[Disease management – current plan doesn’t 
address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 
2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in 
conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use 
easements for the latter and to balance CWD 
management.]  

 

[Does the current distribution of collared animals 
represent animals on native range? The latter are 
under-represented in the sample. Assuming main 
influence on aspen is from elk on winter 
feedgrounds.] 

 

Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 

Comment [S45]: What sample? 



 

 30  
 

[Need to provide justification for just including 
aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to 
management actions; highly-preferred by elk. 

 

Bison impact on wet meadow; will we keep 
reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is 
it firmly set? 

 

Changes that have occurred since completion of 
BEMP – Winter distribution of elk has changed, 
calf ratios have declined excluding short-distance 
migrant segment, wolf presence may have 
exacerbated this, bison numbers, fires in Gros 
Ventre, habitat management to hold elk in GTNP. 
All agencies agreed the plan was doable but the 
distributional shifts challenge that currently – 
S.Cain…graph of proportional distribution of elk 
on feedgrounds (has increased as animals on 
native range have declined). Write this up and 
share with the group for edits. 

 

Do we provide a set date of adjusting feeding 
criteria to build collaboration with publics who 
will be influenced by the change (public 
outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so 
how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an 
effort to maximize bison harvest (i.e., late 
January season). 

 

Include a summary of the actions in this plan that 
tier off of the BEMP vs. those that would trigger 
NEPA. This would include defining strategies 
succinctly and the threshold that would trigger 
NEPA. In this way we can move forward with 
actions that step down from the BEMP and have 
a trigger for initiating NEPA if, and only if, 
necessary. ]  

1) [Removed ‘Grand Teton NP harvest’ from 
the bison alternatives table because it 
was not in the BEMP and would therefore 

trigger NEPA and an act of Congress 
would be necessary (for a hunt, not a 
cull). A bison cull in GTNP would still 
trigger NEPA. Included agency cull (see 
below).  

2) Test and slaughter for bison was 
reviewed and rejected in the BEMP – 
many reasons to not do it.  

3) An agency bison cull would trigger NEPA 

4) Herd-wide fertility control in bison would 
similarly trigger NEPA 

5) Elk fertility control in GTNP south? This is 
currently an action in an elk strategy that 
would trigger NEPA, yet we haven’t 
excluded it from the main plan, simply 
stated it would need NEPA.] 

 

[Wolf management to facilitate elk winter use of 
native range.] 

 

[We need to make sure the co-mingling 
mitigation tools are articulated and 
implementable; this can be started as soon as 
possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of 
the game. ] 

 

Models 

Limiting Factors – [DELETE THIS SECTION, OR 
EXPAND IN THE MODELING SECTION?] 

Limiting factors are demographic components 
that limit population growth of a species. 
Identifying limiting factors, perceived and 
documented, help us better define existing 
uncertainty regarding drivers of elk and bison 
population and potential management actions, 
and monitoring to link the two together. In the 
current situation where management aims to 
reduce or limit a population to a specified 
objective, our understanding of limiting factors 
can be capitalized on to regulate population. For 
example, elk population growth is highly sensitive 

Comment [S46]: Not a universal definition.  
Needs to be in context of this specific discussion.  
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to adult female survival (Nelson and Peek 1982, 
Raithel et al. 2007), and therefore increased 
hunter harvest on adult females is a common 
approach to reduce elk populations. In this 
scenario, increased hunter harvest of adult 
females is the management action that could be 
employed to reduce a population to objective. 
This assumes population abundance is the issue 
to be addressed. Conversely, if population 
distribution is the primary issue to be addressed 
management actions to alter animal distribution 
would be employed.  

 

Winter distribution of elk and bison on and near 
the NER is influenced by winter feeding. The 
present feeding program is conservative in 
implementation of feeding to minimize elk 1) 
winter mortality of the most susceptible group, 
calves, and 2) comingling issues with cattle on 
adjacent private lands. Therefore, current feeding 
programs are minimizing a potential limiting 
factor – winter mortality. Moreover, winter 
feeding alters the distribution of elk and bison, 
which can result in localized concentrations of 
animals above stated objectives.   

 

 

 

Figure __. 

Comment [S47]: Need to be specific about what 
the issues are and how we propose to address 
them. 
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[If the fundamental objective is to minimize the 
number of animals on feed we need to 
conceptualize the relationship between elk 
density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal 
in elk diets from feed as a function of elk density 
while accounting for standing forage. I created a 
figure to represent this; no feeding occurs at low 
densities of elk (<1 animal per 300 lbs available 
forage), then asymptotically approaches all Kcals 
coming from feed as density increases. We can 
change the threshold of when feeding starts as 
necessary. 

While this simple model helps us think through 
winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t 

think we can ignore that, especially calf survival? 
It seems to me that what we are trying to do is 1) 
encourage elk to distribute themselves more 
broadly by being less conservative with winter 
feeding (i.e., change the shape of the figure 
above) and conducting late-season hunts, while 
2) staying within an acceptable range of winter 
mortality, especially calf mortality. I’ve been 
thinking about this in this manner since Tim’s 
comments on winter survival at the last meeting. 
I understand that we’re working toward 
achieving desired conditions, but I imagine we’ll 
quickly lose public support if they see a pile of 
dead calves. And I don’t think they’ll view sparing 
aspen from elk browse is worth that. ] 

[We could use existing information to estimate 

 

Figure__.   Hypothetical relationship between calf survival and available forage. 
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the two relationships represented in the figures, 
which would provide us with a set of models to 
predict winter calf mortality as a function of 
available forage, and then see where we can get 
with less conservative winter feeding. This would 
allow us to articulate to the public that we’re 
trying to not go above some level of calf mortality 
while reducing the number of elk on the refuge 
by being less conservative with feeding. If we 
can’t successfully reduce the number of elk on 
feed without going beyond the calf mortality rate 
deemed acceptable then we’ll know we need to 
1) get support for possibly allowing higher calf 
mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the 
overall objective/number of elk.   

 

We could concurrently monitor aspen condition 
so that as we alter distribution of animals on the 
refuge we learn how that influences the 
likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly 
transition into phase 2 of the plan.  At that point 
the question becomes ‘can aspen reached 
desired condition when we maximize the number 
of elk on standing forage at the current 
population level (density). ] 

 

Adaptive management uses models of the 
managed system to link the objective response 
(e.g., desired habitat condition) to changes in the 
system resulting from management actions (e.g., 
altered elk distribution).  

 

We need to have a spatially-explicit model (set of 
models) that links desired conditions to elk and 
bison abundance and distribution. If we divide 
the refuge into 16 ha (40 acre) blocks we can 
then build a model to predict desired condition in 
that block during a period of time in response to 
elk and bison use. The latter is similar to EFD and 
BFD in needing to combine abundance and time 
animals are in a block. From a management 
perspective this is most influenced by feeding 

and harvest. Desired habitat condition is a 
function of animal use 

 

𝐷𝐷𝐷𝐷𝑡𝑡(𝑖𝑖) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑖𝑖)), 

   

where 𝐷𝐷𝐷𝐷𝑡𝑡(𝑖𝑖) is the desired condition in block i 
during time t and 𝑈𝑈𝑡𝑡(𝑖𝑖) is the combined use of 
block i during time t by elk and bison. Takes a 
special case of circumstances to have 
escapement occur. [(this can be separated so 
each species has its own term and they are 
additive – not sure how that would look, but 
seems easily doable).] Use is the product of 
animal abundance in block i in time t, 𝑛𝑛𝑡𝑡(𝑖𝑖), and 
days present, 𝑑𝑑𝑡𝑡(𝑖𝑖)  [(may be more realistic to 
have larger time frame, e.g. weeks, that is 
realistic from a monitoring perspective)], such 
that  

 

𝑈𝑈𝑡𝑡(𝑖𝑖) = 𝑛𝑛𝑡𝑡(𝑖𝑖)𝑑𝑑𝑡𝑡(𝑖𝑖). 

 

Animal abundance, n, in turn, is a function of the 
proportion of animals (𝑝𝑝𝑡𝑡(𝑖𝑖)) present in block i at 
time t 

 

 

𝑛𝑛𝑡𝑡(𝑖𝑖) = 𝑝𝑝𝑡𝑡(𝑖𝑖)𝑁𝑁𝑡𝑡, 

 

where 𝑁𝑁𝑡𝑡 is the total population during time t. 
Lastly, 𝑝𝑝𝑡𝑡(𝑖𝑖) can be described as a function of 
hunting, winter feeding, and other block 
attributes [(this latter group should be included 
at a general level and is something we need to 
discuss; most of our interest lies in the response 
of animals to hunting and feeding). ] 

 

We assumed a negative linear effect of winter 
feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a 
feedground. The influence of hunting on animal 
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use in a block was assumed to have a pseudo-
threshold functional form. This accounts for the 
discrete boundaries between open- and closed-
hunt units such that the effect of hunting on 
animal use declines rapidly with distance from 
open-hunt units and approaches an asymptote. 
What are the attributes of each cell that predict 
use – distance to feed grounds, hunt 
management, aspect, slope, distance to road, 
fencing. [This is a significant component we need 
to figure out. I can try to provide some examples 
to help with the conversation. The other big 
component to work through is what exactly DC is 
– I’m still partial to working this this using aspen 

as an example. ‘Heavy lifting is defining DC and 
quantifying it’ (Kerry). We may find that to be 
about as much as can be handled with current 
resources. If that is true, we’ll have to think 
through how we can justify just one (or maybe 2-
3) of the desired conditions for monitoring. If 
cottonwoods are less preferred than aspen we 
can probably easily get away from intense 
monitoring of cottonwoods by assuming they are 
likely doing well if aspen are. Different story for 
willows, but maybe it will take fence to get 
willows back at nearly any level of elk/bison at 
this point. ]  

 
********************************************************************************** 

Some of Jeff’s older draft material in section above 
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APPENDIX I 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Jeff’s material perhaps better suited for appendices: 
 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple and potentially conflicting objectives is needed. In 
single-model AM projects the learning results in better estimates of the effects included in the model, 
i.e., there is less uncertainty about how the system will respond to management actions. In multiple-
model AM project learning occurs through the competition of models in the model set. Each model 
provides a representation of a competing idea (hypothesis) about how the system works. The model 
that best predicts system response to management provides support that the hypothesis it represents is 
a better description of the system than the other hypotheses, reducing uncertainty about the system 
being managed.    
 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 
distribution of bison and elk will respond to different management actions is only modestly predictable. 
Similarly, what number of elk and bison the area can support based on desired conditions is largely 
unknown, and likely varies in response to environmental variation (e.g., weather, habitat 
heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect 
knowledge of the biological system being managed. A second type of uncertainty is related to our 
inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is 
sampling variation associated with wildlife monitoring, also commonly referred to as observation error 
(Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s 
ability to make informed management decisions.  
 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering 
abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), 
provide further understanding of important limiting factors, and help guide management actions toward 
those that will have the most direct benefit to achieving stated goals and objectives. 
 
Jeff’s material not used 
 
Desired conditions on the NER relate to six criteria to be considered as triggers for management actions 
for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-
standing forage’. These considerations are: 1) Level of forage production and availability on the National 
Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) Public support. For example, forage production desired 
conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for 
starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and 
ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), 
however a significant component of the adaptive management plan is determining the number of 
wintering elk the NER can support while achieving the other desired conditions. 
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Accomplishing the objectives identified within the BEMP using management actions available to the 
NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The working 
group created a problem statement to articulate the connection among the decision framework, 
objectives, actions, and predicted outcomes:   

 
 
 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based 
on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with 
average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton 
Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without 
incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the 
report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given 
in the report represent the number present throughout the winter period, although this is not explicitly 
stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  
 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently 
exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, 
which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above 
objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 
distribution of elk during winter, and 2) abundance of bison.  

 
A succinct precise definition of the populations of interest is essential for developing models of system 
dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk 
populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective 
is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of 
the NER. Conversely, the elk population objective for the NER is specific to the number of animals on 
feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt 
objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). 
Elk herd unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  
Approximately 65% of the JEH winters on the NER based on February classification counts (see below for 
definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily 
winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. 
data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates 
the JEH and bison population. Eric has the shapefiles to update the figure. 
 

Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population objective is the 
same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for 
elk. Moreover, the bison population objective is less temporally specific than that for elk, the former 
being an annual post-hunt population objective and the latter being defined based on the number of 
animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of 
interest due to movements of animals into and out of feedgrounds during winter feeding. More 
importantly, the amount of time elk are on feed varies among years.   
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While not explicitly stated, the BEMP was written with an assumption that annual classification counts 
were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for 
the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER and GTNP. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or cumulative 
abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum 
total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are 
enumerated by age and sex classes, providing population class structure information as well as overall 
abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike 
bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 
difference typically exists between the classification count estimate and the daily number of elk on feed 
during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February 
through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 
conservative feeding program that would result in a later initiation of winter feeding (see Development 
of Alternative Management Actions and Strategies below) could increase the difference between when 
the classification count is conducted and peak numbers of elk on feed. A less conservative feeding 
program could also result in initiation of feeding on the NER after the classification count has been 
completed in some years. Lastly, the classification count may be replaced in the near future by survey 
(i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if Refuge population objectives are being met.  

 

Beyond logistical or methodological considerations, a single elk population estimate in time would not 
adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For 
example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely 
have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk 
population objective is not defined by time, leaving it open for interpretation whether the objective was 
intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative 
number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed 
days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if 
the elk population objective is being met. This number combines both the spatial and temporal aspect of 
animals on the NER, providing better accounting of potential effects than a single classification count. It 
is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs 
et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as  

 

𝐸𝐸𝐸𝐸𝐷𝐷 = 𝑑𝑑 ∗ 5000 elk, 

 

where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was 
selected to maintain consistency with the data used in developing the BEMP. The benchmark historical 
value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using 
d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an 
important historical perspective on winter feeding of bison and can assist in determining efficacy of 
management actions toward accomplishing the bison objective; post-hunt bison abundance will be the 
definitive number used for determining if the bison population objective is being met.   
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Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 
2013. Alternative actions, and constraints, were developed for the NER winter elk population and the 
JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 
2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  

Population Objectives. Big game population objectives in Wyoming are established by the WGFD and 
their commission, and evaluated and updated at least every five years. Objectives represent the 
preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are 
determined based upon multiple factors, including 1) available habitat to support the defined 
population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 
1995). Public input on proposed population objectives is obtained during public hearings held by WGFD. 
After public input the hearings the proposed population objectives are presentedsent to the Wyoming 
Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest 
(BTNF) have regularly participated in WGFD big game population objective reviews of population 
objectives for both and revision processes in the past for both the JEH and JBH. These federal agencies 
will continue to participate in objective setting for the JEH and JBH populations. 

Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August 
(𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the 
number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) 
tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage 
production by approximately 10% compared to what would have been produced with precipitation 
alone.  

Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding 
during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first 
week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 

 

Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–
2006), but were largely ineffective with elk generally returning the following day to the south end of the 
NER.  

Table 1. Winter feeding mean initiation and 
termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming 
Game and Fish Department. Standard 
deviations are provided parenthetically. 

Feedground Initiation Date 

Alkali 10 January (18.8) 
Fish Creek 9 January (12.3) 

Patrol Cabin 11 January (13.5) 
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Winter Elk Numbers and Distribution. The outcome of the reference case described above for elk 
abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the 
two feedground complexes are provided, as are annual elk abundances as measured during the 
classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 
NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 

 

Bison Herd Growth. Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 
animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER.  
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fishe Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuits against the  BEMP and its author agencies, Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming (defendant intervenors; citation), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (citation) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling.  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response (Walters 1986).  	Comment by Steve: Could we change/simplify this to: “3) knowledge of the dynamics of the system being managed, and 4) a monitoring program to evaluate responses of the system to management actions.”







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (reference BEMP ROD here).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information from Doug – request made no response as of 4-26-15]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[and other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Use present or past tense?  Decide and be consistent	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Strategies	Comment by Steve: Only in outline form with examples of figures and tables that could be used



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



Winter Feeding



Harvest



Private Lands Mitigation



Vegetation Restoration/Protection



[include summary tables where desirable]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



Harvest



Objective Enhance public outreach/education (Table 1).




Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary



   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]









[image: ]

Figure 8.  [example] Framework for delayed feeding trials and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.



MODELS OF SYSTEM DYNAMICS



MONITORING



EVALUATION/FUTURE MANAGEMENT



PUBLIC OUTREACH AND EDUCATION 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









SCHEDULE



BUDGETTable 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Winter bison/elk distribution











Irrigation











Bison barrier at NER south entrance











Adaptive Management Plan annual reporting











Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)











Vegetation restoration/protection1











Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration [perhaps acres/year]











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S2]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S3]: Could we change/simplify this 
to: “3) knowledge of the dynamics of the system 
being managed, and 4) a monitoring program to 
evaluate responses of the system to management 
actions.” 
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(reference BEMP ROD here).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 

additional information from Doug – request 
made no response as of 4-26-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 

areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 

the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 

0

200

400

600

800

1000

1200

El
k 

ha
rv

es
te

d

Year

Comment [S8]: Update, consider ranges instead 
of SDs. 



 

 11  
 

[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 

sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 

requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
[include summary tables where desirable] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
  

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S10]: We could continue to discuss 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
 
   License types 

Antlerless only Antlerless only1  

   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS 

 

MONITORING 

 

EVALUATION/FUTURE MANAGEMENT 

 

PUBLIC OUTREACH AND EDUCATION  

 

SCHEDULE 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      

 



 

 19  
 

 
LITERATURE CITED



 

 20  
 

 
 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 

Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 



 

 21  
 

[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National 
Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 
 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 
 

http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/
http://www.fws.gov/bisonandelkplan/


From: Jeffrey Warren
To: Steve Kallin; Eric Cole; Cris Dippel
Subject: Current version of AMP
Date: Monday, May 18, 2015 9:53:46 AM
Attachments: NER_draft_AMP_18_May_2015.docx

For our discussion this morning.
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 

mailto:jeffrey_warren@fws.gov
mailto:steve_kallin@fws.gov
mailto:eric_cole@fws.gov
mailto:cris_dippel@fws.gov





NATIONAL ELK REFUGE ADAPTIVE BISON AND ELK MANAGEMENT PLAN



DRAFT

18 May 2015















































































19



INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a six year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.



The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.



[image: ]

Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson Bison Herd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest to the recent increase in the proportion of JEH elk wintering on the NER.
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Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP increased in abundance and their range expanded. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. If wolves are deterred by frequent presence of agency personnel conducting feeding operations, feedgrounds may continue to attract elk due to lower predation risk than native range (citations; check Creel and Winnie 2005). 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by Warren, Jeffrey: Need to paraphrase.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which was integral in development of the BEMP. 



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 

This plan is implementing the Winter Distribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with land owners and WGFD. 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 
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[bookmark: _GoBack]Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.



Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the success of our activities on the refuge.  The number of cattails in these ponds and their effect on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for monitoring:  $222,000



















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ4]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest to the recent increase in the proportion of JEH elk wintering on the NER. 
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 

Comment [WJ6]: Other disease examples? 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER. If wolves are deterred by frequent presence of agency personnel 
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conducting feeding operations, feedgrounds may continue to attract elk due to lower predation 
risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ7]: Need to paraphrase. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 

Comment [WJ8]: Paragraph on the proposed 
changes, i.e., going from 300 lbs. per acre to 150 for 
3-6 years (unless a more immediate response is 
observed), and brief discussion of how the 
measurement of available forage will be modified 
(2-3 sentences covering a less biased approach; the 
original approach works fine for the current feeding 
program, but if we need to go beyond 0 lbs. per acre 
to see a response we run into issues, can’t have 
negative pounds per acre. Also will help to sample 
as close to the start of feeding as possible to reduce 
error associated with predicting when 300 lbs. acre 
is reached. The details will be provided in the 
monitoring section, so this can be brief and simply 
provide an outline of the proposed changes). I still 
like a pounds per acre criteria over a time-based 
criteria (i.e., 2 weeks after reaching 300 lbs. per 
acre) because the former is much more responsive 
to elk numbers and could delay the start of feeding 
more so than the latter as numbers of elk on the 
NER decline. The current termination of winter 
feeding criteria will be refined based on snowpack in 
native range adjacent to the NER (we discussed this 
briefly a while back – you thought some simple 
photo points in areas to the north could be an easy 
way to quantify percent open area and link to 
termination of feeding – please describe that with a 
sentence or two here). Criteria for the termination 
of winter feeding will be consistently applied during 
manipulation of initiation criteria. This assumes that 
when winter feeding ends is less influential in 
altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE9]: This still needs to be discussed 
with Steve K and cooperators.  Changing criteria to 
150 lbs. per acre is defensible and quantifiable but 
in my opinion is unlikely to result in significant 
response.  Changes the criteria to zero lbs. per acre 
might elicit an elk behavioral response, but leaves 
us no room for further action, and has horrible 
public relations optics.  I think that this is why Steve 
K. wanted the 2 week delay rather than the zero lbs. 
per acre criteria. 

Comment [CE10]: Alternatively we go the way 
that Steve K wants and end feeding about  1 week 
earlier than average.  This will have a significant 
effect on EFD and BFD, but will complicates our 
ability to evaluate the cause of any change in elk 
distribution that results from our management 
actions. 

Comment [WJ11]: Steve K. or Cris. 

Comment [WJ12]: Steve K. or Cris. 

Comment [WJ13]: Steve K. or Laurie. 

Comment [WJ14]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [CE15]: I like this addition 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ16]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ17]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ18]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ19]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ20]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 



34 
 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 



36 
 

objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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MONITORING



Feeding Initiation Monitoring: 

NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites will be added, which will be stratified by elk habitat preference.  Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics varies annually based on irrigation and precipitation patterns, NER will annually map areas preferred by elk versus areas not preferred by elk, and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in the techniques, which will provide a backup in the event of future personnel changes, and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  This will allow quantification of the rate of decline in available forage and elk and bison distribution relative to available forage.







Proportion of Elk Wintering on NER:

A principal AMP goal is to reduce the number of elk wintering on NER.  We hypothesize that this will be achieved by redistributing elk to native winter range from NER over time via shortening the duration of the feed season.  With shortened feed season the probability of younger elk age classes discovering NER feedgrounds will be reduced, and we hypothesize that proportion of the Jackson Elk Herd (JEH) that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provides a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation compared to the pre-implementation baseline.  The 2008-2015(16?) time period will be the pretreatment baseline (Figure #).  This represents the time after implementation of the BEMP but prior to implementation of the AMP.  







Figure #. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days:

The BEMP and AMP implicitly assume that transmission and prevalence of density dependent diseases are positively correlated with the number of days that elk and bison are fed and the number of elk and bison utilizing feedgrounds.  We further assume the Elk Fed Days and Bison Fed Days are a proxy for these conditions. Elk Fed Days (EFD) and Bison Fed Days (BFD) will be calculated annually for each species based on the following formulae: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed, we hypothesize that the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We hypothesize that EFD will also be reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, which will reduce the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015 (The time period post BMP and pre AMP implementation).   The running average is an appropriate comparison because there is wide annual variation in EFD and BFD associated with winter severity (Figure #)







Figure #. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





Elk Winter Mortality Monitoring:

NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a census of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.   Although these methods are considered a census, it is not possible to quantify failed detections, and therefore mortality percentages should be considered minimum estimates.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, and consistent methods will allow trend comparison to the pre AMP baseline (Figure #).  We hypothesize that the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that >3% total mortality and >10% calf mortality generate significant concern from some elements of the public.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.







Figure # Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Elk Collaring:

The AMP’s principal strategy is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 40-50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in changes in elk distribution.



50 adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 40-50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes Brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al (2015).



Cost estimate for Elk Collaring Project:

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900





Disease: 

The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that Brucellosis seroprevalence will decline post AMP implementation.  There is no recent Brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



[bookmark: _GoBack]Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.



Supplemental Materials

Feeding Initiation Methods

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, Eric Cole makes approximately 1,000 of these visual estimates per year, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (Lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2)New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.

Proportion JEH Classified on NER Feedgrounds

Proportion JEH Classified on NER Feedgrounds	2008	2009	2010	2011	2012	2013	2014	2015	64.244139046079226	67.342968315730971	47.591943957968475	67.338955055202987	63.894435280840355	56.872681205320788	72.625404884881391	78.905294836828745	Elk Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	724220	540940	223614	746800	393344	345438	461700	498170	Bison Fed Days	2008	2009	2010	2011	201	2	2013	2014	2015	82124	48618	26035	70498	31024	38232	39558	37200	Total	2008	2009	2010	2011	2012	2013	2014	2015	1.2583364791745313	1.2381345439537763	0.78196872125115002	1.8719339013684482	1.1005434782608696	1.1455847255369929	0.56653809064609451	1.7997616209773539	Calf	1.7384731670445956	1.4598540145985401	3.6363636363636362	5.0308914386584291	2.1428571428571428	2.4960998439937598	1.0968921389396709	8.9468779123951538	

MONITORING 
 
Feeding Initiation Monitoring:  
NER uses weekly field estimates of the amount of forage available to elk to determine feeding 
initiation date.  Currently measurements are taken at key index sites representing areas 
preferred by elk on NER (see supplemental materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of sampled sites to better represent the total 
amount of forage available to elk on the southern half of NER; 2) increasing the precision of 
estimates at each site by increasing the number of observers; and 3) extending the monitoring 
period later in the winter to assess the relationship between available forage and elk and bison 
distribution. 
 
To better represent the total amount of forage available on the southern half of NER, a 
subsample of current key index sites will be retained to facilitate comparison with historic data, 
but additional random sample sites will be added, which will be stratified by elk habitat 
preference.  Historic elk distribution mapping and elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on southern NER are associated with moderate to 
high forage production and green vegetation.  Because the distribution of forage production 
and greenness characteristics varies annually based on irrigation and precipitation patterns, 
NER will annually map areas preferred by elk versus areas not preferred by elk, and sample sites 
will be randomly selected within each of these mapped categories.   At least 3 historic key index 
sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be 
sampled each week from late December through the initiation of supplemental feeding. 
 
Currently the NER biologist is the only person trained in the techniques used to estimate 
available forage (see supplemental materials).  At least 2 additional personnel will be trained in 
the techniques, which will provide a backup in the event of future personnel changes, and will 
facilitate error estimates of the available forage measurements at each site.   
 
Currently NER and WYGFD biologists monitor available forage conditions at least weekly from 
late December until average available forage at key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the monitoring period will be extended to include the 
intervening 2 weeks.  This will allow quantification of the rate of decline in available forage and 
elk and bison distribution relative to available forage. 
 
 



 
Proportion of Elk Wintering on NER: 
A principal AMP goal is to reduce the number of elk wintering on NER.  We hypothesize that 
this will be achieved by redistributing elk to native winter range from NER over time via 
shortening the duration of the feed season.  With shortened feed season the probability of 
younger elk age classes discovering NER feedgrounds will be reduced, and we hypothesize that 
proportion of the Jackson Elk Herd (JEH) that utilizes NER feedgrounds will decline over time. 
We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD 
annual trend/classification count data provides a multi-year baseline data set to measure 
changes in the winter distribution of the JEH and categorizes observations by location.   In each 
year we will calculate the proportion of total classified elk in the JEH that are classified on NER 
feedgrounds.  We will compare the 3-year running average post AMP implementation 
compared to the pre-implementation baseline.  The 2008-2015(16?) time period will be the 
pretreatment baseline (Figure #).  This represents the time after implementation of the BEMP 
but prior to implementation of the AMP.   
 

 
 
Figure #. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the 
period following implementation of the Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan (2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 3 year running average post AMP 
implementation. 
 
 
Elk Fed Days and Bison Fed Days: 
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The BEMP and AMP implicitly assume that transmission and prevalence of density dependent 
diseases are positively correlated with the number of days that elk and bison are fed and the 
number of elk and bison utilizing feedgrounds.  We further assume the Elk Fed Days and Bison 
Fed Days are a proxy for these conditions. Elk Fed Days (EFD) and Bison Fed Days (BFD) will be 
calculated annually for each species based on the following formulae:  
 
EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed season length and the number of animals on feed, 
we hypothesize that the AMP strategy of delaying the initiation of supplemental feeding will 
inherently reduce the number of EFD and BFD through a reduction in average feed season 
length.  We hypothesize that EFD will also be reduced by encouraging a greater proportion of 
the Jackson Elk Herd to winter on native winter range, which will reduce the number of elk 
occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year 
running average post AMP implementation compared to mean EFD and BFD from 2008-2015 
(The time period post BMP and pre AMP implementation).   The running average is an 
appropriate comparison because there is wide annual variation in EFD and BFD associated with 
winter severity (Figure #) 
 

 
 
Figure #. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of 
the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
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Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average EFD and BFD post AMP implementation. 
 
 
Elk Winter Mortality Monitoring: 
NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a census of all non-hunting related winter elk 
mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex 
class and percent mortality is calculated using the corresponding number of elk classified on 
NER feedgrounds as the denominator.   Although these methods are considered a census, it is 
not possible to quantify failed detections, and therefore mortality percentages should be 
considered minimum estimates.  We will continue to monitor elk winter mortality using the 
same methods post AMP implementation, and consistent methods will allow trend comparison 
to the pre AMP baseline (Figure #).  We hypothesize that the 3 year running averages for total 
and calf winter elk mortality will be within the range of variation exhibited by the pre AMP 
baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter 
severity and disease outbreaks, and that >3% total mortality and >10% calf mortality generate 
significant concern from some elements of the public.  Post AMP mortality in excess of these 
levels may warrant shortening the 2-week feeding initiation delay in subsequent years. 
 

 
 
Figure # Total and calf elk winter mortality (%) on NER in the period following implementation 
of the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average post AMP implementation. 
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Elk Collaring: 
The AMP’s principal strategy is to shorten the length of the feed season to encourage elk use of 
native winter range, but we anticipate that this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To 
quantify this effect and provide real time information to WGFD and NER managers to facilitate 
a response, we propose maintaining a sample of 40-50 GPS collars on elk that winter on NER 
throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk 
movements from NER to surrounding private lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-AMP baseline data.    
 
NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk movements from NER to surrounding private 
lands will increase during the AMP implementation period compared to the pre-treatment 
baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus 
private lands during time periods of interest.  The principal time period of interest is late 
December-March because this represents the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in changes in elk distribution. 
 
50 adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 
2018 to maintain the 40-50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  
process includes Brucellosis seroprevalence,  pregnancy rate, and elk summer range 
determination for comparison to the findings of Cole and Foley et al (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 
3 years post AMP implementation. 
Total cost=$173,900 
 



 
Disease:  
The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of 
endemic elk and bison diseases and mitigate transmission risk associated with the introduction 
of novel diseases.  We hypothesize that Brucellosis seroprevalence will decline post AMP 
implementation.  There is no recent Brucellosis seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the 
pre-treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 has 
been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No 
CWD positive cases have been detected in the JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. 
However, most evidence suggests that the distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate 
management response, and therefore ongoing monitoring at sample sizes sufficient to detect 
1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, and past experience suggests that 2 full time 
technicians working from September-December are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are $32,000 per year. 
 
Supplemental Materials 
Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed 
on the ground. The amount of forage available to elk within the sampling ring (dry weight in 
grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from 
grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage 
production sampling, Eric Cole makes approximately 1,000 of these visual estimates per year, 
and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will 
be the principal estimator, but additional personnel will be trained in these techniques to 
provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward 
when snow cover is limited, but estimating how much of the forage is accessible to elk when 
snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the 
estimation process, if the area under the sample ring is covered with snow, only forage that can 



be exposed with a gloved hand will be included in the estimate of available forage.  Forage that 
is fouled with manure and/or flush with the ground due to trampling will not be included in the 
estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an 
equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage 
(Lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  
There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 
2)New randomly selected sites within areas preferred by elk, and 3) New randomly selected 
sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but 
were instead selected to represent areas most preferred by elk on the south end of NER.  These 
were the sites used to determine when supplemental feeding would be initiated from 2007 
until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will 
continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However post AMP implementation we will delay feeding initiation by 2 weeks 
once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly 
preferred by elk.  This will enable us to quantify the relationship between mean forage 
availability at historic key index sites and random sites over time. 



From: Steve Kallin
To: Steve Cain
Cc: Eric Cole
Subject: FW: AMP Monitoring Section
Date: Thursday, June 25, 2015 8:00:01 AM
Attachments: MONITORING.docx

Steve:
 
See the attached monitoring section per our discussion.
 
Don’t hesitate to contact Eric for questions/clarification.
 
Thanks,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Cole, Eric [mailto:eric_cole@fws.gov] 
Sent: Friday, June 19, 2015 2:35 PM
To: Steve Kallin; Jeffrey Warren
Subject: AMP Monitoring Section
 
Please see the attached draft monitoring section for the AMP.  Given our discussion about the
intended audience of the AMP, I have made things less technical and specific.  This will
ensure that the public and regional office will understand it, but many details will need to be
fleshed out prior to us implementing monitoring.  Some cost details also need to be worked
out. 
 
Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432
 
"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com
mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:eric_cole@fws.gov

MONITORING



Feeding Initiation Monitoring: 

NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites will be added, which will be stratified by elk habitat preference.  Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics varies annually based on irrigation and precipitation patterns, NER will annually map areas preferred by elk versus areas not preferred by elk, and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in the techniques, which will provide a backup in the event of future personnel changes, and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  This will allow quantification of the rate of decline in available forage and elk and bison distribution relative to available forage.







Proportion of Elk Wintering on NER:

A principal AMP goal is to reduce the number of elk wintering on NER.  We hypothesize that this will be achieved by redistributing elk to native winter range from NER over time via shortening the duration of the feed season.  With shortened feed season the probability of younger elk age classes discovering NER feedgrounds will be reduced, and we hypothesize that proportion of the Jackson Elk Herd (JEH) that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provides a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation compared to the pre-implementation baseline.  The 2008-2015(16?) time period will be the pretreatment baseline (Figure #).  This represents the time after implementation of the BEMP but prior to implementation of the AMP.  







Figure #. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days:

The BEMP and AMP implicitly assume that transmission and prevalence of density dependent diseases are positively correlated with the number of days that elk and bison are fed and the number of elk and bison utilizing feedgrounds.  We further assume the Elk Fed Days and Bison Fed Days are a proxy for these conditions. Elk Fed Days (EFD) and Bison Fed Days (BFD) will be calculated annually for each species based on the following formulae: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed, we hypothesize that the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We hypothesize that EFD will also be reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, which will reduce the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015 (The time period post BMP and pre AMP implementation).   The running average is an appropriate comparison because there is wide annual variation in EFD and BFD associated with winter severity (Figure #)







Figure #. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





Elk Winter Mortality Monitoring:

NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a census of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.   Although these methods are considered a census, it is not possible to quantify failed detections, and therefore mortality percentages should be considered minimum estimates.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, and consistent methods will allow trend comparison to the pre AMP baseline (Figure #).  We hypothesize that the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that >3% total mortality and >10% calf mortality generate significant concern from some elements of the public.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.







Figure # Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Elk Collaring:

The AMP’s principal strategy is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 40-50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in changes in elk distribution.



50 adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 40-50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes Brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al (2015).



Cost estimate for Elk Collaring Project:

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900





Disease: 

The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that Brucellosis seroprevalence will decline post AMP implementation.  There is no recent Brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



[bookmark: _GoBack]Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.



Supplemental Materials

Feeding Initiation Methods

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, Eric Cole makes approximately 1,000 of these visual estimates per year, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (Lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2)New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.

Proportion JEH Classified on NER Feedgrounds

Proportion JEH Classified on NER Feedgrounds	2008	2009	2010	2011	2012	2013	2014	2015	64.244139046079226	67.342968315730971	47.591943957968475	67.338955055202987	63.894435280840355	56.872681205320788	72.625404884881391	78.905294836828745	Elk Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	724220	540940	223614	746800	393344	345438	461700	498170	Bison Fed Days	2008	2009	2010	2011	201	2	2013	2014	2015	82124	48618	26035	70498	31024	38232	39558	37200	Total	2008	2009	2010	2011	2012	2013	2014	2015	1.2583364791745313	1.2381345439537763	0.78196872125115002	1.8719339013684482	1.1005434782608696	1.1455847255369929	0.56653809064609451	1.7997616209773539	Calf	1.7384731670445956	1.4598540145985401	3.6363636363636362	5.0308914386584291	2.1428571428571428	2.4960998439937598	1.0968921389396709	8.9468779123951538	

MONITORING 
 
Feeding Initiation Monitoring:  
NER uses weekly field estimates of the amount of forage available to elk to determine feeding 
initiation date.  Currently measurements are taken at key index sites representing areas 
preferred by elk on NER (see supplemental materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of sampled sites to better represent the total 
amount of forage available to elk on the southern half of NER; 2) increasing the precision of 
estimates at each site by increasing the number of observers; and 3) extending the monitoring 
period later in the winter to assess the relationship between available forage and elk and bison 
distribution. 
 
To better represent the total amount of forage available on the southern half of NER, a 
subsample of current key index sites will be retained to facilitate comparison with historic data, 
but additional random sample sites will be added, which will be stratified by elk habitat 
preference.  Historic elk distribution mapping and elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on southern NER are associated with moderate to 
high forage production and green vegetation.  Because the distribution of forage production 
and greenness characteristics varies annually based on irrigation and precipitation patterns, 
NER will annually map areas preferred by elk versus areas not preferred by elk, and sample sites 
will be randomly selected within each of these mapped categories.   At least 3 historic key index 
sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be 
sampled each week from late December through the initiation of supplemental feeding. 
 
Currently the NER biologist is the only person trained in the techniques used to estimate 
available forage (see supplemental materials).  At least 2 additional personnel will be trained in 
the techniques, which will provide a backup in the event of future personnel changes, and will 
facilitate error estimates of the available forage measurements at each site.   
 
Currently NER and WYGFD biologists monitor available forage conditions at least weekly from 
late December until average available forage at key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the monitoring period will be extended to include the 
intervening 2 weeks.  This will allow quantification of the rate of decline in available forage and 
elk and bison distribution relative to available forage. 
 
 



 
Proportion of Elk Wintering on NER: 
A principal AMP goal is to reduce the number of elk wintering on NER.  We hypothesize that 
this will be achieved by redistributing elk to native winter range from NER over time via 
shortening the duration of the feed season.  With shortened feed season the probability of 
younger elk age classes discovering NER feedgrounds will be reduced, and we hypothesize that 
proportion of the Jackson Elk Herd (JEH) that utilizes NER feedgrounds will decline over time. 
We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD 
annual trend/classification count data provides a multi-year baseline data set to measure 
changes in the winter distribution of the JEH and categorizes observations by location.   In each 
year we will calculate the proportion of total classified elk in the JEH that are classified on NER 
feedgrounds.  We will compare the 3-year running average post AMP implementation 
compared to the pre-implementation baseline.  The 2008-2015(16?) time period will be the 
pretreatment baseline (Figure #).  This represents the time after implementation of the BEMP 
but prior to implementation of the AMP.   
 

 
 
Figure #. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the 
period following implementation of the Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan (2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 3 year running average post AMP 
implementation. 
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The BEMP and AMP implicitly assume that transmission and prevalence of density dependent 
diseases are positively correlated with the number of days that elk and bison are fed and the 
number of elk and bison utilizing feedgrounds.  We further assume the Elk Fed Days and Bison 
Fed Days are a proxy for these conditions. Elk Fed Days (EFD) and Bison Fed Days (BFD) will be 
calculated annually for each species based on the following formulae:  
 
EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed season length and the number of animals on feed, 
we hypothesize that the AMP strategy of delaying the initiation of supplemental feeding will 
inherently reduce the number of EFD and BFD through a reduction in average feed season 
length.  We hypothesize that EFD will also be reduced by encouraging a greater proportion of 
the Jackson Elk Herd to winter on native winter range, which will reduce the number of elk 
occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year 
running average post AMP implementation compared to mean EFD and BFD from 2008-2015 
(The time period post BMP and pre AMP implementation).   The running average is an 
appropriate comparison because there is wide annual variation in EFD and BFD associated with 
winter severity (Figure #) 
 

 
 
Figure #. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of 
the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
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Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average EFD and BFD post AMP implementation. 
 
 
Elk Winter Mortality Monitoring: 
NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a census of all non-hunting related winter elk 
mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex 
class and percent mortality is calculated using the corresponding number of elk classified on 
NER feedgrounds as the denominator.   Although these methods are considered a census, it is 
not possible to quantify failed detections, and therefore mortality percentages should be 
considered minimum estimates.  We will continue to monitor elk winter mortality using the 
same methods post AMP implementation, and consistent methods will allow trend comparison 
to the pre AMP baseline (Figure #).  We hypothesize that the 3 year running averages for total 
and calf winter elk mortality will be within the range of variation exhibited by the pre AMP 
baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter 
severity and disease outbreaks, and that >3% total mortality and >10% calf mortality generate 
significant concern from some elements of the public.  Post AMP mortality in excess of these 
levels may warrant shortening the 2-week feeding initiation delay in subsequent years. 
 

 
 
Figure # Total and calf elk winter mortality (%) on NER in the period following implementation 
of the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average post AMP implementation. 
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Elk Collaring: 
The AMP’s principal strategy is to shorten the length of the feed season to encourage elk use of 
native winter range, but we anticipate that this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To 
quantify this effect and provide real time information to WGFD and NER managers to facilitate 
a response, we propose maintaining a sample of 40-50 GPS collars on elk that winter on NER 
throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk 
movements from NER to surrounding private lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-AMP baseline data.    
 
NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk movements from NER to surrounding private 
lands will increase during the AMP implementation period compared to the pre-treatment 
baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus 
private lands during time periods of interest.  The principal time period of interest is late 
December-March because this represents the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in changes in elk distribution. 
 
50 adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 
2018 to maintain the 40-50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  
process includes Brucellosis seroprevalence,  pregnancy rate, and elk summer range 
determination for comparison to the findings of Cole and Foley et al (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 
3 years post AMP implementation. 
Total cost=$173,900 
 



 
Disease:  
The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of 
endemic elk and bison diseases and mitigate transmission risk associated with the introduction 
of novel diseases.  We hypothesize that Brucellosis seroprevalence will decline post AMP 
implementation.  There is no recent Brucellosis seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the 
pre-treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 has 
been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No 
CWD positive cases have been detected in the JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. 
However, most evidence suggests that the distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate 
management response, and therefore ongoing monitoring at sample sizes sufficient to detect 
1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, and past experience suggests that 2 full time 
technicians working from September-December are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are $32,000 per year. 
 
Supplemental Materials 
Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed 
on the ground. The amount of forage available to elk within the sampling ring (dry weight in 
grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from 
grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage 
production sampling, Eric Cole makes approximately 1,000 of these visual estimates per year, 
and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will 
be the principal estimator, but additional personnel will be trained in these techniques to 
provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward 
when snow cover is limited, but estimating how much of the forage is accessible to elk when 
snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the 
estimation process, if the area under the sample ring is covered with snow, only forage that can 



be exposed with a gloved hand will be included in the estimate of available forage.  Forage that 
is fouled with manure and/or flush with the ground due to trampling will not be included in the 
estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an 
equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage 
(Lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  
There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 
2)New randomly selected sites within areas preferred by elk, and 3) New randomly selected 
sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but 
were instead selected to represent areas most preferred by elk on the south end of NER.  These 
were the sites used to determine when supplemental feeding would be initiated from 2007 
until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will 
continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However post AMP implementation we will delay feeding initiation by 2 weeks 
once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly 
preferred by elk.  This will enable us to quantify the relationship between mean forage 
availability at historic key index sites and random sites over time. 



From: Steve Cain
To: Steve Kallin
Subject: Re: AMP Meeting Reminder; Monday, July 20 at 8:30 AM
Date: Wednesday, July 08, 2015 11:33:11 AM
Attachments: NER AMP Draft v1.7 to SK 7-8-15.docx

Hi Steve,

Here is the latest draft.  Let me know if you have any questions.  My thought on the executive
summary is to wait until the document firms up more.

Steve

On Wed, Jul 8, 2015 at 10:35 AM, Steve Kallin <steve_kallin@fws.gov> wrote:

Hi All:

 

Just a reminder that at our last AMP meeting, we agreed our next meeting would be on
Monday, July 20.  Let’s meet at the Refuge Headquarters at 8:30 AM.

 

We will email you the latest draft AMP next week before the meeting so you can start your
review.  Your review will be greatly appreciated because we plan to send the Plan out for
Peer Review in early August. 

 

Please let me know at your earliest convenience if a scheduling conflict has developed and
you are unable to make the meeting. 

 

Thanks again for all of your help in developing the AMP,  

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov
mailto:steve_kallin@fws.gov
tel:%28307%29%20201-5409
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing limited any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent years.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities.  



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary toward the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in some changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas [need to provide some examples],  private lands easement acquisitions, and working with WGFD to create a private lands conflict mitigation and hunting coordinator position.  This position would assist both with elk and bison distribution issues and with facilitating higher elk harvests in Hunt Area 78.  It would also be critical for accomplishing expanded monitoring associated with this plan (see Monitoring section below).



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012 [verify year].  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]









[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.



Strategies Considered But Rejected

The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







,



MODELS OF SYSTEM DYNAMICS [Jeff]



MONITORING [Eric]



EVALUATION/FUTURE MANAGEMENT	Comment by Steve: Add concept of annual reporting





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by the end of March for the previous year.  





PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K]



SCHEDULE



Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Winter bison/elk distribution











Irrigation











Bison barrier at NER south entrance











Adaptive Management Plan annual reporting











Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)











Vegetation restoration/protection1











Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration [perhaps acres/year]











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 








[bookmark: _GoBack]
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 
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of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing limited any elk permits throughout the 
season, considering allowing bow hunting near 
developed areas (roads and buildings) and 
shifting the season about a week later (Table 5).  

Comment [S8]: Eric 
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Allowing a limited number of any elk permits 
would be consistent with providing sport hunting 
recreation on National Wildlife Refuges (citation, 
NWR system act) and the NER (citation, CMP?), 
and possibly encourage more hunters to 
participate in antlerless elk hunts.  Monitoring 
programs and consideration of bull ratios in the 
GTNP summer segment (since most park bulls 
migrate to the NER) would help inform levels of 
take proposed.  Shifting the hunt one week later 
is consistent with later migrations and the 
availability of elk to harvest on the NER in recent 
years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary toward the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 

information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas [need to 
provide some examples],  private lands easement 
acquisitions, and working with WGFD to create a 
private lands conflict mitigation and hunting 
coordinator position.  This position would assist 
both with elk and bison distribution issues and 
with facilitating higher elk harvests in Hunt Area 
78.  It would also be critical for accomplishing 
expanded monitoring associated with this plan 
(see Monitoring section below). 
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
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possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 

Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 

 



 

 17  
 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 

The BEMP considered several additional strategies for elk and bison management that, for a variety of 
reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The 
agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they 
were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them 
into this adaptive management plan, and thus they are not being considered at this time.   

, 

 

MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 

Comment [S9]: Add concept of annual reporting 
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PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

 

SCHEDULE 

 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact 
Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and 

potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 
• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution. 
• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing 
access to food/hay rewards on private lands would be vital for effective management. 
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• Private land conservation easements within NER boundaries would promote wider distribution.  

  



 

 26  
 

 
 

 



From: Jeffrey Warren
To: Steve Kallin
Subject: FW: AMP Monitoring Section
Date: Wednesday, July 08, 2015 1:37:01 PM
Attachments: NER_draft_AMP_26_May_2015_kmurphy.docx

Steve,
 
Here is my email from last month, and I attached a version of the AM plan with Kerry’s comments.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 
From: Jeffrey Warren [mailto:jeffrey_warren@fws.gov] 
Sent: Friday, June 26, 2015 8:37 AM
To: Eric Cole; Steve Kallin
Subject: RE: AMP Monitoring Section
 
I just read through the modeling section again, and looked at Kerry’s comments, and think it is fine
to include as is in the next version for the group. Kerry’s comments in the modeling section are likely
better addressed in the introductory sections, so I’ll leave that to Steve to address.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 
From: Cole, Eric [mailto:eric_cole@fws.gov] 
Sent: Friday, June 19, 2015 2:35 PM
To: Steve Kallin; Jeffrey Warren
Subject: AMP Monitoring Section
 
Please see the attached draft monitoring section for the AMP.  Given our discussion about the
intended audience of the AMP, I have made things less technical and specific.  This will
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INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.



The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.



[image: ]

Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit increases.[this make the above discussion relevant]



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were d

efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson Bison Herd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest are contributing to the recent increase in the proportion of JEH elk wintering on the NER.
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Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP increased in abundance and their range expanded. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. If wolves are deterred by frequent presence of agency personnel conducting feeding operations, feedgrounds may continue to attract elk due to lower predation risk than native range (citations; check Creel and Winnie 2005). 	Comment by Kerry Dr.: Seems like this explanation can be explained with more detail:   point out decreased elk calf and adult survival associated with northern portion of the herd, and the opposite for the portion near the Refuge (south GTNP)—a factor that interacts with “displacement” effect. 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by Warren, Jeffrey: Need to paraphrase.	Comment by Kerry Dr.: All good, but can we provide estimates of changes in elk numbers by herd segment.  This would really help support discussion here that is pretty general here.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which was integral in development of the BEMP. 	Comment by Kerry Dr.: At this point, there is still no discussion (unless included above in response to my comment) of the relationship between calf survival  and population trends.  Do we expect population size to decline, and how much, when feeding is altered and calf mortality increases, and under what conditions of weather and other factors such as summer precip., etc.



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.	Comment by Kerry Dr.: Vague.  What is this and what is its relationship to management success?  How is this a legitimate consideration in managing feeding?  If you use this terminology it should be clear to the reader what it is and why it is an important consideration.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 

This plan is implementing the Winter Distribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with land owners and WGFD. 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?







MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



[bookmark: _GoBack]Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)	Comment by Kerry Dr.: Monitor calf survival too, especially if they end up leaving the refuge??



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.	Comment by Kerry Dr.: I am not under the impression that the data you need are difficult to obtain under any scenario of agency management.



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.	Comment by Kerry Dr.: Please articulate how the location/capture data from the elk relate to CWD questions of establishment, prevalence, incidence, and disease distribution.



Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the success of our activities on the refuge.  The number of cattails in these ponds and their effect on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for monitoring:  $222,000



















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 

[image: ]



Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 
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ensure that the public and regional office will understand it, but many details will need to be
fleshed out prior to us implementing monitoring.  Some cost details also need to be worked
out. 
 
Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432
 
"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Formatted: Font color: Red

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit 
increases.[this make the above discussion relevant] 
 

Formatted: Highlight

Formatted: Highlight

Comment [KD3]: Here is an opportunity to 
address the relationship between forage deficit, 
winter mortality, calf survival, and population 
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These relationships might be important to 
articulate.  Otherwise, there is not much foundation 
here.   
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were d 
efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas 
of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have 
numerical objectives that can be used to trigger management actions based on assessment of 
those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack 
numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  

Comment [WJ4]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
 

Comment [WJ6]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER. If wolves are deterred by frequent presence of agency personnel 

Comment [KD8]: Seems like this explanation 
can be explained with more detail:   point out 
decreased elk calf and adult survival associated with 
northern portion of the herd, and the opposite for 
the portion near the Refuge (south GTNP)—a factor 
that interacts with “displacement” effect.  
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conducting feeding operations, feedgrounds may continue to attract elk due to lower predation 
risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ9]: Need to paraphrase. 

Comment [KD10]: All good, but can we provide 
estimates of changes in elk numbers by herd 
segment.  This would really help support discussion 
here that is pretty general here. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
 

Comment [KD11]: At this point, there is still no 
discussion (unless included above in response to my 
comment) of the relationship between calf survival  
and population trends.  Do we expect population 
size to decline, and how much, when feeding is 
altered and calf mortality increases, and under what 
conditions of weather and other factors such as 
summer precip., etc. 
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 

Comment [WJ13]: Paragraph on the proposed 
changes, i.e., going from 300 lbs. per acre to 150 for 
3-6 years (unless a more immediate response is 
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measurement of available forage will be modified 
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program, but if we need to go beyond 0 lbs. per acre 
to see a response we run into issues, can’t have 
negative pounds per acre. Also will help to sample 
as close to the start of feeding as possible to reduce 
error associated with predicting when 300 lbs. acre 
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provide an outline of the proposed changes). I still 
like a pounds per acre criteria over a time-based 
criteria (i.e., 2 weeks after reaching 300 lbs. per 
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to elk numbers and could delay the start of feeding 
more so than the latter as numbers of elk on the 
NER decline. The current termination of winter 
feeding criteria will be refined based on snowpack in 
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photo points in areas to the north could be an easy 
way to quantify percent open area and link to 
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of winter feeding will be consistently applied during 
manipulation of initiation criteria. This assumes that 
when winter feeding ends is less influential in 
altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE14]: This still needs to be 
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ22]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ23]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
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18 
 

Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
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Comment [WJ26]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD27]: Need a citation here. 

Comment [KD28]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
 
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 

Formatted: Highlight

Comment [UFS29]: Here it is again.  What is 
this and what is its significance in management? 

Formatted: Highlight
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will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
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3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
 
Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [KD30]: Monitor calf survival too, 
especially if they end up leaving the refuge?? 

Comment [KD31]: I am not under the 
impression that the data you need are difficult to 
obtain under any scenario of agency management. 

Comment [KD32]: Please articulate how the 
location/capture data from the elk relate to CWD 
questions of establishment, prevalence, incidence, 
and disease distribution. 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
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JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
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Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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From: Steve Kallin
To: Steve Cain
Subject: FW: AMP Monitoring Section
Date: Wednesday, July 08, 2015 2:37:09 PM
Attachments: NER_draft_AMP_26_May_2015_kmurphy.docx

Steve:
 
Please see the attached draft AMP from Jeff Warren.  When this was sent to me earlier, I focused on
the note about Kerry’s comments and missed that Jeff thought the modeling section was complete. 
Please incorporate Jeff’s modeling section and also the best way to address Kerry’s comments.
 
Thanks again for the help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Jeffrey Warren [mailto:jeffrey_warren@fws.gov] 
Sent: Wednesday, July 08, 2015 1:37 PM
To: Steve Kallin
Subject: FW: AMP Monitoring Section
 
Steve,
 
Here is my email from last month, and I attached a version of the AM plan with Kerry’s comments.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 
From: Jeffrey Warren [mailto:jeffrey_warren@fws.gov] 
Sent: Friday, June 26, 2015 8:37 AM
To: Eric Cole; Steve Kallin
Subject: RE: AMP Monitoring Section
 
I just read through the modeling section again, and looked at Kerry’s comments, and think it is fine
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INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.



The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit increases.[this make the above discussion relevant]



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were d

efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson Bison Herd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest are contributing to the recent increase in the proportion of JEH elk wintering on the NER.
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Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP increased in abundance and their range expanded. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. If wolves are deterred by frequent presence of agency personnel conducting feeding operations, feedgrounds may continue to attract elk due to lower predation risk than native range (citations; check Creel and Winnie 2005). 	Comment by Kerry Dr.: Seems like this explanation can be explained with more detail:   point out decreased elk calf and adult survival associated with northern portion of the herd, and the opposite for the portion near the Refuge (south GTNP)—a factor that interacts with “displacement” effect. 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by Warren, Jeffrey: Need to paraphrase.	Comment by Kerry Dr.: All good, but can we provide estimates of changes in elk numbers by herd segment.  This would really help support discussion here that is pretty general here.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which was integral in development of the BEMP. 	Comment by Kerry Dr.: At this point, there is still no discussion (unless included above in response to my comment) of the relationship between calf survival  and population trends.  Do we expect population size to decline, and how much, when feeding is altered and calf mortality increases, and under what conditions of weather and other factors such as summer precip., etc.



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.	Comment by Kerry Dr.: Vague.  What is this and what is its relationship to management success?  How is this a legitimate consideration in managing feeding?  If you use this terminology it should be clear to the reader what it is and why it is an important consideration.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 

This plan is implementing the Winter Distribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with land owners and WGFD. 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 

[image: ]

Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?







MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



[bookmark: _GoBack]Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)	Comment by Kerry Dr.: Monitor calf survival too, especially if they end up leaving the refuge??



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.	Comment by Kerry Dr.: I am not under the impression that the data you need are difficult to obtain under any scenario of agency management.



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.	Comment by Kerry Dr.: Please articulate how the location/capture data from the elk relate to CWD questions of establishment, prevalence, incidence, and disease distribution.



Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the success of our activities on the refuge.  The number of cattails in these ponds and their effect on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for monitoring:  $222,000



















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 
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to include as is in the next version for the group. Kerry’s comments in the modeling section are likely
better addressed in the introductory sections, so I’ll leave that to Steve to address.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 
From: Cole, Eric [mailto:eric_cole@fws.gov] 
Sent: Friday, June 19, 2015 2:35 PM
To: Steve Kallin; Jeffrey Warren
Subject: AMP Monitoring Section
 
Please see the attached draft monitoring section for the AMP.  Given our discussion about the
intended audience of the AMP, I have made things less technical and specific.  This will
ensure that the public and regional office will understand it, but many details will need to be
fleshed out prior to us implementing monitoring.  Some cost details also need to be worked
out. 
 
Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432
 
"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

mailto:eric_cole@fws.gov
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Formatted: Font color: Red

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit 
increases.[this make the above discussion relevant] 
 

Formatted: Highlight

Formatted: Highlight

Comment [KD3]: Here is an opportunity to 
address the relationship between forage deficit, 
winter mortality, calf survival, and population 
trend.==>low  forage deficits will not necessarily 
lead to substantially reduced population sizes, even 
in the presence of limited increases in calf mortality.  
These relationships might be important to 
articulate.  Otherwise, there is not much foundation 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were d 
efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas 
of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have 
numerical objectives that can be used to trigger management actions based on assessment of 
those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack 
numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER. If wolves are deterred by frequent presence of agency personnel 
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conducting feeding operations, feedgrounds may continue to attract elk due to lower predation 
risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ22]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ23]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ24]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ25]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ26]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD27]: Need a citation here. 

Comment [KD28]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
 
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 

Formatted: Highlight

Comment [UFS29]: Here it is again.  What is 
this and what is its significance in management? 

Formatted: Highlight
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will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
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3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
 
Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [KD30]: Monitor calf survival too, 
especially if they end up leaving the refuge?? 

Comment [KD31]: I am not under the 
impression that the data you need are difficult to 
obtain under any scenario of agency management. 

Comment [KD32]: Please articulate how the 
location/capture data from the elk relate to CWD 
questions of establishment, prevalence, incidence, 
and disease distribution. 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
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JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
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Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 



26 
 

example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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Hi Steve,

Later than intended, I am attaching some comments to the previous draft AMP. 
Based on our meeting, I know it likely has already changed a lot since then so
these may be less relevant, but will share in case any are.  I did not copy the
entire team, not knowing whether another draft is forthcoming soon.

I look forward to the next meeting, which I guess I'll solo as Sarah missed
holding the date and had arranged to be out of the park.  Thanks for the
opportunity to participate and review drafts.

Sue

Sue Consolo-Murphy
Chief, Science & Resource Management
Grand Teton NP & the John D. Rockefeller, Jr. Memorial Parkway
P.O. Drawer 170
Moose, WY  83012
(307) 739-3481 (w)
(307) 690-8005 (c)
Sue_Consolo-murphy@nps.gov

On Tue, May 26, 2015 at 1:46 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Hi All:

 

The attached information is provided to help the AMP Team be as efficient and productive
as possible during the next meeting.  The goal of this meeting is to complete focused
discussion on key topics so a more complete AMP can be drafted.    

 

Attached are three documents to help you prepare for the upcoming AMP meeting.

 

1.       NER_AMP_meeting_agenda_6_3_2015.  Please refer to topics in the agenda as you
review the Draft AMP.  These topics will receive focused discussion.   

2.       NER_draft_AMP_26_May_2015. This is a very rough draft of the AMP.  Please focus
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INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.





The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of about 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  	Comment by sconsolomurphy: Though these generally are correct, I do not find them numbered this way in the BEMP or the ROD; there are also things missing, such as the ‘within 1 year, initiate a public education effort’.	Comment by sconsolomurphy: I do not find this in the BEMP or the ROD, believe it is the more recently added practice of WGFD.  The BEMP used ‘about 11,000’ as the objective.	Comment by sconsolomurphy: This is not a bulleted objective in the ROD – the wording is “Hunting (bison and elk on the refuge) and, when necessary, a herd reduction program in the park will be used to assist the state in managing herd sizes, sex and age rations, and summer distributions.”



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.



[image: ]

Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).	Comment by sconsolomurphy: I’d like to see this fleshed out as a measurable, adaptable objective 



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson bBison hHerd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by sconsolomurphy: I think the AMP should confront the trend that makes it unlikely the 5000 wintering elk can be met before/without implementing phase 2 thus, we’re ‘adapting’ the implementation to achieve the objectives.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by sconsolomurphy: Keep the overall objectives in mind, minimzing these complaints is not a primary objective.	Comment by sconsolomurphy: Consider focusing outline of plan on measurable adaptive objectives then related monitoring, by topic; here, monitoring damage reports is ‘under’ elk winter distribution, then the next paragraph moves into disease…I know they’re connected but could we improve the flow?	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?	Comment by sconsolomurphy: Let’s define a tolerable (if any) objective for CWD or other disease



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest are contributing to the recent increase in the proportion of JEH elk wintering on the NER.



[image: ]	Comment by sconsolomurphy: Table should say ‘predation’ rather than ‘predators’, consistent with ‘hazing’ and ‘hunting’ as influences. It’s a process, not an entity 

[bookmark: _GoBack]Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP has increased in abundance and their range expandeddistribution. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. If wolves are deterred by frequent presence of agency personnel conducting feeding operations, feedgrounds may continue to attract elk due to lower predation risk than native range (citations; check Creel and Winnie 2005). 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.	Comment by sconsolomurphy: I find this section hard to follow; moves from wolves to this trend, 20 yrs before…the point being? IF mentioned, include other factors, e.g., development around Jackson or others?



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by sconsolomurphy: Reason for this mgmt. option not explained or tied to BEMP objectives.	Comment by Warren, Jeffrey: Need to paraphrase.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  



[image: ]	Comment by sconsolomurphy: As previous, use ‘predation’

Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The local public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which was integral in development of the BEMP. 	Comment by sconsolomurphy: There is no mention of other constituents who object to feeding, elk reduction in park, etc.



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.	Comment by sconsolomurphy: This is not a primary objective, nor is the public outreach designed to prepare and help minimize this addressed in this plan in a meaningful way.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  	Comment by sconsolomurphy: Active verbs are better; attribute to this AMP team if they agree on this. And if so, this is a key place to outline ‘try this for 3 to 5 years, evaluate based on X criteria’, if works then--, if does not, then –‘

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 	Comment by sconsolomurphy: As above with active tense

This plan is implementing the wWinter dDistribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with land owners and WGFD. 	Comment by sconsolomurphy: ? 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by sconsolomurphy: Rationale for this previous baseline should be explained	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by sconsolomurphy: Again, explain why chosen	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by sconsolomurphy: This should not be under-addressed; it was to be developed in year 1 of BEMP so suggest you explain what’s been done previously and what will continue or be increased in cooperation with NPS. ‘Public conflict’ (perceived by whom?) should not be only measure of success here.	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”	Comment by sconsolomurphy: For this reason, I strongly encourage getting this plan in place for 2016



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 	Comment by sconsolomurphy: As above, suggest we reassess in the AMP whether this phasing is realistic given the recent trend for more winter elk on NER. Half way through the ROD period, I believe we should modify this phasing  or else propose increased hunting to take the elk to 5000 …hmm



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  	Comment by sconsolomurphy: I am not sure what this means…deficits compared to native winter ranges elsewhere? Producing unrealistically low elk mortality rates? Where is there an objective for no forage deficit?



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.	Comment by sconsolomurphy: Add JODR parkway title in place between the two other parks

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 	Comment by sconsolomurphy: Call for more counts and ask for funds to do so if needed, this is a relatively small need



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 	Comment by sconsolomurphy: Is this a question  that needs to be addressed through monitoring? Added literature search?



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  

[image: ]	Comment by sconsolomurphy: I’d like to see a similar table to that in the appendix for the state feedgrounds, with start/stop and elk-fed days, also overlain with climate trends to see if it’s changed over recent decades.

Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:	Comment by sconsolomurphy: This section goes to ‘audience’ question; this is not for the general public.







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by sconsolomurphy: Is it reasonable to suggest only one predator influences this population, and are the effects really ‘fixed’?	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.	Comment by sconsolomurphy: Have these been demonstrated to be good proxies based on monitoring data—including the SWE at Thumb Divide? There are closer SNOTEL sites than that one, also. Use ‘Climate Analyzer’?



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by sconsolomurphy: Question this too conservative and not a main objective.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 

[image: ]

Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by sconsolomurphy: As above; we should define a range of ‘acceptable’ mortality, which could be considerably above what it has been on NER for some time. Use data on other western populations, e.g., range 15-50%



MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.	Comment by sconsolomurphy: Throughout this section, suggest we outline objective then associated monitoring. See red wolf example.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.	Comment by sconsolomurphy: Say something anyway. It will not change on GTNP—NPS will monitor wolves within park. NER, say either USFWS or state will do, and how, for what



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.	Comment by sconsolomurphy: This needs a level, if any is tolerable .



Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the success of our activities on the refuge.  The number of cattails in these ponds and their effect on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for monitoring:  $222,000



















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 	Comment by sconsolomurphy:  We should not be limited to these ideas; but include only if they are explained and rationale given to say they were considered or rejected and why.



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 	Comment by sconsolomurphy: I’m not sure I understand the intent here…reads a lot like justification of status quo, -v- one proposed alternative, not the ideas mentioned but not explained above



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 	Comment by sconsolomurphy: Let’s not confuse objectives from other places with the BEMP



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.	Comment by sconsolomurphy: Similar table for NER over longer time frame?

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 	Comment by sconsolomurphy: Has this, then, increasingly failed to ‘work’? 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.	Comment by sconsolomurphy: Discuss conflict with BEMP objectives and whether or not mgrs should ‘defer’ to county policy



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784	Comment by sconsolomurphy: Why increase here, and what happened in 2014-2015?

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 

[image: ]



Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  	Comment by sconsolomurphy: Organize section perhaps by topic – feeding, hunting, habitat mgmt—and include GTNP’s progress with habitat restoration s in that category



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)	Comment by sconsolomurphy: IN GTNP, ‘when necessary’

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)	Comment by sconsolomurphy: There is no NEPA for this in park, nor was it selected in ROD; I do not think we should include.

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        	Comment by sconsolomurphy: Objective has been achieved; what now?



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 	Comment by sconsolomurphy: Language re: GTNP should use the term ‘elk reduction when necessary.’



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.	Comment by sconsolomurphy: I have concerns about including this, re: more NEPA and rationale now that herd objective has been met. We should  try AMP and increased mortality before this. I prefer we not include.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 	Comment by sconsolomurphy: This omits the negative effects of the ERP and does not explain whether in long term it’s sustainable as a sub-objective. Wording confuses, since HA 78 is not in park.



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 	Comment by sconsolomurphy: More specifically, GTNP has >1000 acres just north of NER in some phase of restoration to native range. The rest of the paragraph digresses into unnecessary specifics about lynx, sage grouse, WUI, etc.



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 	Comment by sconsolomurphy: We should flesh out with objectives and joint efforts—it’s not all on NER. Does speak to locals, which are a primary but not sole audience.



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The sSouthern hHerd sSegment mManagement strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The lLate sSeason hHarvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.	Comment by sconsolomurphy: I suggest this is not a ‘hard’ target and needs discussing.	Comment by sconsolomurphy: See previous comments on elk reduction and don’t assume it continues annually

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.	Comment by sconsolomurphy: This issue needs more discussion and future scenarios considered in AMP



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 	Comment by sconsolomurphy: NPS is open to changing dates, but recognize we cannot commit to ‘annual season’	Comment by sconsolomurphy: Again, this was not not in the BEMP



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 	Comment by sconsolomurphy: ?



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 	Comment by sconsolomurphy: So? Perhaps the sleigh ride locations/duration etc. should also be adaptive over time as objectives are achieved for BEMP



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 	Comment by sconsolomurphy: This is not the BEMP objective; revise



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 



Literature Cited



Cole et al. 2015 still awaiting final citation format due to senior co-author issue with Foley and pending discussions with JWM editor.  In press.



Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology and Management. Smithsonian Institution Press, Washington D.C.



Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming Game and Fish Department. Cheyenne, WY.



[bookmark: _ENREF_22]Franson, J. C. and B. L. Smith. 1988. Septicemic pasteurellosis in elk (Cervus elaphus) on the United States National Elk Refuge, Wyoming. Journal of Wildlife Diseases 24:715-717.



Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United Kingdom. 



[bookmark: _ENREF_32]Herriges, J. D., T. E. Thorne, and S. L. Anderson. 1992. Vaccination to control brucellosis in free-ranging elk on western Wyoming feed grounds. Pages 107-112 in R. D. Brown, editor. The Biology of Deer. Springer-Verlag, New York, USA.



Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation model. Wildlife Monographs 101. 39pp



Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources Ecology Lab, Colorado State University, Fort Collins, CO.



Houston, D.B. 1982. The northern Yellowstone elk: Ecology and management. Macmillan Publishing Company, Inc. New York. 474 pp.



Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188.



[bookmark: _ENREF_43]Macnab, J. 1983. Wildlife management as scientific experimentation. Wildlife Society Bulletin 11:397-401.



Miller, M. W., E. S. Williams, N. T. Hobbs, and L. L. Wolfe.  2004.  Environmental sources of prion transmission in mule deer. Emerging Infectious Diseases 10:4-10.

Monello, R.J., J.G. Powers, N.T. Hobbs, T.R. Spraker, M.K. Watry, T.L. Johnson, and M.A. Wild.    

2014. Survival and Population Growth of an Elk Population with a Long History of Exposure to Chronic Wasting Disease. Journal of Wildlife Management 78:214-223.



Murie, O. J. 1951. The elk of North America. Stackpole Books, Harrisburg, PA, USA.



Nichols, J. D., and B. K. Williams. 2006. Monitoring for conservation. Trends in Ecology and Evolution 21:668-673.



Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 34:285-306.

 

[bookmark: _ENREF_53]Samuel, W., D. Welch, and B. Smith. 1991. Ectoparasites from elk (Cervus elaphus nelsoni) from Wyoming. Journal of Wildlife Diseases 27:446-451.



[bookmark: _ENREF_58][bookmark: _ENREF_55]Smith, B. L. and S. H. Anderson. 1998. Juvenile survival and population regulation of the Jackson elk herd. Journal of Wildlife Management 62:1036-1045.



Smith, B. L., and R. L. Robbins. 1994. Migrations and management of the Jackson elk herd. National Biological Survey Resource Publication 199, Washington, D.C., USA.



Smith, B. and T. Roffe. 1997. Evaluation of studies of Strain 19 Brucella abortus vaccine in elk: clinical trials and field applications. National Elk Refuge and US Fish and Wildlife Service Final Report, Jackson, Wyoming, USA.



Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. Rangelands 17:191-193.

 

[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton National Forest.



[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge. 



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Bison and elk management plan. National Elk Refuge and Grand Teton National Park. 



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Final bison and elk management plan and environmental impact statement. National Elk Refuge and Grand Teton National Park. 



Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey.



Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society Bulletin 25:714-720.



Williams, E. S., M. W. Miller, T. J. Kreeger, R. H. Kahn, and E. T. Thorne.  2002.  Chronic wasting disease of deer and elk: a review with recommendations for management. Journal of Wildlife Management 66:551-563.



1



image1.jpeg



image2.png



image3.png



image4.jpeg



image5.tiff



image6.jpeg



image7.png



image8.jpeg





on pages 1-21; all following pages are a compilation of notes and discussions from previous
meetings.

3.       DRAFT AMP Completion and Implementation Schedule 5-26-2015.  Please review
this draft schedule and be ready  to provide your thoughts concerning plan completion and
implantation timing.

 

Thanks again for the important contributions you have and are making to this AMP process. 

 

Look forward to seeing next Wednesday,

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

mailto:steve_kallin@fws.gov


 

 
 

 
 

NATIONAL ELK REFUGE ADAPTIVE BISON AND ELK MANAGEMENT PLAN 
 

DRAFT 
26 May 2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [scm1]: Who is the audience for this 
plan? Then target writing accordingly 

Comment [scm2]: Up front, I suggest you  
include the simple AMP framework from p. 143 of 
the BEMP. 

Comment [scm3]: There is no mention of 
changing climate conditions in this plan, nor are 
there any graphs that overlay trends in feeding 
dates with data on temperature and 
precip/snowpack trends. 

Comment [scm4]: Plan would benefit from a 
TOC; I’m having trouble following the flow 



2 
 

INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of about 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore 
habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk 
on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate 
elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson bBison hHerd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP has 
increased in abundance and their range expandeddistribution. Most native winter range of the 
JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more 
northerly winter range, elk moving to areas of lower predation risk likely moved south and 
encountered feeding operations at the NER. If wolves are deterred by frequent presence of 
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agency personnel conducting feeding operations, feedgrounds may continue to attract elk due 
to lower predation risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [scm22]: I find this section hard to 
follow; moves from wolves to this trend, 20 yrs 
before…the point being? IF mentioned, include 
other factors, e.g., development around Jackson or 
others? 

Comment [scm23]: Reason for this mgmt. 
option not explained or tied to BEMP objectives. 

Comment [WJ24]: Need to paraphrase. 



8 
 

 
Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The local public has become accustomed to higher winter 
calf survival on the NER, and respond negatively during winters when survival is noticeably 
reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the 
BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk 
mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality 
during an average winter with JEH population of 6,000 and 42% calf mortality during a severe 
winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in 
the same scenarios. Making adjustments to the criterion used to initiation winter feeding will 
therefore likely disproportionately affect calf survival, making it an important demographic rate 
to monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the wWinter dDistribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE33]: This still needs to be 
discussed with Steve K and cooperators.  Changing 
criteria to 150 lbs. per acre is defensible and 
quantifiable but in my opinion is unlikely to result in 
significant response.  Changes the criteria to zero 
lbs. per acre might elicit an elk behavioral response, 
but leaves us no room for further action, and has 
horrible public relations optics.  I think that this is 
why Steve K. wanted the 2 week delay rather than 
the zero lbs. per acre criteria. 
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management outcomes with this plan. 



12 
 

“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [scm41]: For this reason, I strongly 
encourage getting this plan in place for 2016 

Comment [scm42]: As above, suggest we 
reassess in the AMP whether this phasing is realistic 
given the recent trend for more winter elk on NER. 
Half way through the ROD period, I believe we 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. Comment [scm45]: Add JODR parkway title in 

place between the two other parks 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
 

Comment [scm46]: Call for more counts and 
ask for funds to do so if needed, this is a relatively 
small need 

Comment [scm47]: Is this a question  that 
needs to be addressed through monitoring? Added 
literature search? 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
 

Comment [scm48]: I’d like to see a similar table 
to that in the appendix for the state feedgrounds, 
with start/stop and elk-fed days, also overlain with 
climate trends to see if it’s changed over recent 
decades. 
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ49]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [scm50]: This section goes to 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [scm52]: Is it reasonable to suggest 
only one predator influences this population, and 
are the effects really ‘fixed’? 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 

Comment [scm58]: As above; we should define 
a range of ‘acceptable’ mortality, which could be 
considerably above what it has been on NER for 
some time. Use data on other western populations, 
e.g., range 15-50% 

Comment [scm59]: Throughout this section, 
suggest we outline objective then associated 
monitoring. See red wolf example. 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [scm60]: Say something anyway. It 
will not change on GTNP—NPS will monitor wolves 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 

Comment [scm62]:  We should not be limited 
to these ideas; but include only if they are explained 
and rationale given to say they were considered or 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 

Comment [scm64]: Let’s not confuse objectives 
from other places with the BEMP 

Comment [scm65]: Similar table for NER over 
longer time frame? 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 



34 
 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The sSouthern 
hHerd sSegment mManagement strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The lLate sSeason hHarvest strategy would 
increase harvest more generally in the JEH through coordinated late season hunts, with key 
caveats outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Comment [scm83]: ? 

Comment [scm84]: So? Perhaps the sleigh ride 
locations/duration etc. should also be adaptive over 
time as objectives are achieved for BEMP 
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season harvest. 
 Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes 
with limited water flows.  These would be repaired or replaced to ensure late summer water 
flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 

Comment [scm85]: This is not the BEMP 
objective; revise 
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 



42 
 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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Background Information 
 

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

 
The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

 
The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision. 

 
 

Communication Goals 
 

Prior to the Adaptive ManagmentManagement Plan’s 
Implementation 

 
�  Utilize a variety of outreach methods to inform 

the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds. 

�  Utilize a variety of outreach methods to inform the 
public on public comment opportunities. 

�  Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

 
During the Adaptive Management Plan’s 
Implementation 

 
�  Continue to utilize a variety of outreach methods 

to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 

�  Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 

Communication Objectives 
 
�  Work with current media contacts to promote news 

of the Adaptive Management Plan via print, radio, 
Web, and social media platforms. 

�  Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 

�  Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan. 

�  Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan. 

�  Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public. 

 
 
Current Outreach Resources 
 
�  National Elk Refuge web site 
�  National Elk Refuge news release list 

(approximately  300 contacts) 
�  National Elk Refuge Twitter site (1,039 followers) 
�  Bison and Elk Management Plan web site (http:// 

www.fws.gov/bisonandelkplan/) 
�  Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics 
�  Display panels in the Visitor Center theater for 

temporary displays 
 
 
Available Supporting Outreach Resources 
�  USFWS Mountain–Prairie External Affairs staff 
�  USFWS Mountain–Prairie web site, including the 

“Top Stories” feature 
�  USFWS Mountain–Prairie Twitter site USFWS 

Mountain-Prairie Region Facebook page 
�  USFWS National Wildlife Refuge System 

Facebook page 
�   USFWS Facebook page 
 
 
Previous Outreach Efforts 
 
�  NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production. 

�  Post the above news stories as Content 

http://www.fws.gov/bisonandelkplan/)


 

 

 
 
 

Management System (CMS) articles. 
�  Post CMS news story promos so they prominently 

appear on the home page, linking readers to the 
articles. 

�  Send out Twitter messages linking viewers back to 
the news stories. 

�  Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content. 

�  Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan. 

�  Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site. 

 
 

Additional Outreach Opportunities 
�  Public meetings in Jackson and other identified 

locations. 
�  Service–produced video; video could be posted to 

the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” 
feature. 

�  Live radio interview on KHOL (Jackson, WY radio) 
�  Wyoming Public Radio interview with Refuge 

management staff 
�  Interviews with local print media sources 
�  Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials). 

 
 

Target Audiences 
 
Internal: 

 
�  Regional and National USFWS Leadership 
�  Refuge permanent staff 
�  Refuge seasonal staff 
�  Refuge volunteers 

External: 
�  Congressional representatives 
�  State of Wyoming leadership 
�  Federal agency partners, particulary Grand Teton 

National Park and the Bridger–Teton National 
Forest 

�  Wyoming Game & Fish Department 
�  Other NER partners, including county and town 

agencies and local nonprofit organizations 
�  Local elected officials 
�  Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands 
�  Tribes 
�  Local and state media 
�  Local public 
 
 Key Outreach Topics: 

a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution 

changes for bison/elk 
f. Mitigate negative effects on private 

lands 
g. Change elk behavior and distribution 

while avoiding increased mortality. 
h. Explain the historic reasons a 

supplemental feeding program began 
and why it was continued.   

i. Explain the NER’s limited large 
ungulate carrying capacity and the 
disproportionate impact of bison on 
available forage; 3 elk = 1 bison. 
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



[bookmark: _GoBack]In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent years.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.     



(Insert long-term elk arrival graph – Eric)



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary toward into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in some changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, [need to provide some examples],haze elk/bison away from livestock feed lines and purchase   private lands easements to prevent co-mingling. acquisitions, and working with A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians position which are supervised by the    WGFD. to create a private lands conflict mitigation and hunting coordinator position.  This position would assist both with elk and bison distribution issues and with facilitating higher elk harvests in Hunt Area 78. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP  It would also be critical for accomplishing expanded monitoring associated with this plan (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  



A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012 [verify year].  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   



Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]









[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.



Strategies Considered But Rejected

The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







,



MODELS OF SYSTEM DYNAMICS [Jeff]



MONITORING [Eric]



EVALUATION/FUTURE MANAGEMENT	Comment by Steve: Add concept of annual reporting





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by the end of March for the previous year.  





PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K]

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  

An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A Communications Plan outlining a detailed Public Outreach and Education Program is included in Appendix ??.

SCHEDULE



Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Seasonal Biological Technician (0.5 FTE, GS-7) for enhanced Mmonitoring:

$24,000

$25,000

$26,000

$27,000

$28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration [perhaps acres/year]











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 










Winter Count	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	14986	14721	16236	13359	13060	12621	12584	12132	12960	12095	10858	11853	11786	12370	10794	9136	11503	11519	11051	11423	10465	Population Estimate	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	16966	16385	14956	13457	13730	12610	12855	12777	12881	12550	11691	11978	11982	11200	11600	11000	
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Background Information



The U.S. Fish and Wildlife Service (USFWS, Service) and National Park Service began the planning process for a comprehensive Bison and Elk Management Plan in the spring of 2000.



The preferred alternative in the Final Plan/EIS evolved after release of the Draft Plan/EIS in 2005, and subsequent analysis of more than 11,900 written comments and public testimony from private citizens, organizations, and other agencies. Changes included clarifying desired conditions to be achieved over 15 years for the National Elk Refuge and Grand Teton National Park, and adopting an adaptive management approach for managing habitat and bison and elk populations.



The Final Bison and Elk Management Plan/EIS was published in early February 2007 and finalized with the April 2007 signing of the Record of Decision.





Communication Goals



Prior to the Adaptive ManagmentManagement Plan’s

Implementation



�  Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

�  Utilize a variety of outreach methods to inform the public on public comment opportunities.

�  Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



�  Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

�  Provide a comprehensive overview of the

Adaptive Management Plan by providing links and references to previous outreach and background information.


Communication Objectives



�  Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

�  Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

�  Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

�  Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

�  Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.





Current Outreach Resources



�  National Elk Refuge web site

�  National Elk Refuge news release list

(approximately  300 contacts)

�  National Elk Refuge Twitter site (1,039 followers)

�  Bison and Elk Management Plan web site (http://

www.fws.gov/bisonandelkplan/)

�  Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

�  Display panels in the Visitor Center theater for temporary displays





Available Supporting Outreach Resources

�  USFWS Mountain–Prairie External Affairs staff

�  USFWS Mountain–Prairie web site, including the

“Top Stories” feature

�  USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

�  USFWS National Wildlife Refuge System

Facebook page

�   USFWS Facebook page





Previous Outreach Efforts



�  NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production.

�  Post the above news stories as Content











Management System (CMS) articles.

�  Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

�  Send out Twitter messages linking viewers back to the news stories.

�  Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

�  Utilized the Conservation link on the web Content

Management System to post information about

the Bison and Elk Management Plan and the draft

Comprehensive Conservation Plan.

�  Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links

to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.





Additional Outreach Opportunities

�  Public meetings in Jackson and other identified

locations.

�  Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

�  Live radio interview on KHOL (Jackson, WY radio)

�  Wyoming Public Radio interview with Refuge management staff

�  Interviews with local print media sources

�  Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).





Target Audiences



Internal:



�  Regional and National USFWS Leadership

�  Refuge permanent staff

�  Refuge seasonal staff

�  Refuge volunteers


External:

�  Congressional representatives

�  State of Wyoming leadership

�  Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

�  Wyoming Game & Fish Department

�  Other NER partners, including county and town agencies and local nonprofit organizations

�  Local elected officials

�  Private landowners in proximity to the National

Elk Refuge or neighboring Federal lands

�  Tribes

�  Local and state media

�  Local public

[bookmark: _GoBack]

Key Outreach Topics:

a. Overview of BEMP objectives

b. Strategy to change elk/bison behavior

c. Threat of disease

d. Natural mortality rates

e. Anticipated winter distribution changes for bison/elk

f. Mitigate negative effects on private lands

g. Change elk behavior and distribution while avoiding increased mortality.

h. Explain the historic reasons a supplemental feeding program began and why it was continued.  

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 
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of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 

Comment [S8]: Eric 
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later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.      
 
(Insert long-term elk arrival graph – Eric) 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 

discouraging bison from attempting to leave the 
NER via the south boundary toward into the town 
of Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
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considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
[need to provide some examples],haze elk/bison 
away from livestock feed lines and purchase   
private lands easements to prevent co-mingling. 
acquisitions, and working with A vital component 
in implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technicians position which are supervised by the    
WGFD. to create a private lands conflict 
mitigation and hunting coordinator position.  This 
position would assist both with elk and bison 
distribution issues and with facilitating higher elk 
harvests in Hunt Area 78. These Technicians are 
also critical to the success of an expanded 
monitoring program vital to the AMP  It would 
also be critical for accomplishing expanded 
monitoring associated with this plan (see 
Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.   
 
A double cattle guard will be installed on the 
Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 

[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).   
to create a private lands conflict mitigation and 
hunting coordinator position.  This position would 
assist both with elk and bison distribution issues 
and with facilitating higher elk harvests in Hunt 
Area 78. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 



 

 19  
 

Strategies Considered But Rejected 

The BEMP considered several additional strategies for elk and bison management that, for a variety of 
reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The 
agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they 
were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them 
into this adaptive management plan, and thus they are not being considered at this time.   

, 

 

MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 

Comment [S9]: Add concept of annual reporting 
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PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk 
are identified with the rich and unique legacy for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the 

residents of Jackson Hole, Teton County, and the State of Wyoming.   

An effective Public Outreach and Education program is essential for effective AMP 
implementation.  The practice of feeding elk evokes passionate responses from those that oppose 
and those that support this practice.  The general public and especially key stakeholder groups 
must understand the biological needs for and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd management methods.   

 

A Communications Plan outlining a detailed Public Outreach and Education Program is included 
in Appendix ??. 

SCHEDULE 
 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Seasonal Biological Technician (0.5 FTE, GS-7) for 
enhanced Mmonitoring: $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact 
Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and 

potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 
• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution. 
• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing 
access to food/hay rewards on private lands would be vital for effective management. 
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• Private land conservation easements within NER boundaries would promote wider distribution.  
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To: Steve Kallin
Subject: Re: AMP Additions
Date: Tuesday, July 14, 2015 7:54:59 AM
Attachments: NER AMP Draft v1.8 7-13-15.docx

Hi Steve,

Here is the document with all the latest put in.  I still need to go through and assign table and
figure numbers for the modeling and monitoring sections, which I can do tonight.  If you have
additional changes you want before tomorrow morning, please use track changes and send
them to me on this version by the end of today.  I won't have time to do a lot but will try to do
anything you deem very important.  Feel free to call today if we need to discuss anything - I
will be at the Foundation all day but can take time to talk.

Steve

On Mon, Jul 13, 2015 at 5:40 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Steve:

 

Sorry I couldn’t get this to you earlier in the day.  I haven’t had a chance to review
comments from GTNP but will tomorrow.  Call any time for clarification. 

 

Thanks again!

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510
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Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent years.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians position which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 5 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]
Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton




















[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?
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Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure_. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from  2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure #).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure_. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Figure #)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure #).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Cost estimate for Elk Collaring Project:	Comment by Steve: Put in budget table

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 





PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.



[the remainder of this section is a draft communication plan that could be put in an appendix]



Communication Goals



Prior to the Adaptive Management Plan’s

Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

Provide a comprehensive overview of the





Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.










SCHEDULE



Table 10.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S4]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 

cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 

JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S8]: We could continue to discuss 
the remainder of constraints here if preferred. 
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enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 

weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of Comment [S9]: Eric 
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allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 

(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
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concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians position 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 

[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ10]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ11]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ12]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ13]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ14]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD15]: Need a citation here. 

Comment [KD16]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS17]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 

 

Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 

Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 

Comment [S18]: Put in budget table 
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CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 
 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 

 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 
offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
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Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 
• Bison and Elk Management Plan web site 

(http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor 

Center on Refuge management topics 
• Display panels in the Visitor Center theater 

for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 

 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 
was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

http://www.fws.gov/bisonandelkplan/)
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• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULE 

 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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EXECUTIVE SUMMARY	Comment by Kallin, Steve: Steve Cain to take the first shot?






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 	Comment by Kallin, Steve: Eric, is this true?  At NBR we fed 32 lbs./bison/day; mostly younger animals.



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.	Comment by Kallin, Steve: How necessary is this information to this plan?[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitatHabitat Conservation; 2) promoting sustainable populationsSustainable Populations; 3) maintaining population sizesNumbers of Elk and Bison; and 4) preventing spread of diseaseDisease Management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specificallyand specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 lead to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 	Comment by Kallin, Steve: Is this explanation necessary?



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,0001,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 	Comment by Kallin, Steve: Eric, please strengthen this based on your modeling and latest JWM paper.



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Kallin, Steve: Eric, can we be more specific about the increase in forage for the primary elk/bison winter use area (south part of the NER)?	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]	Comment by Kallin, Steve: Add elk arrival graph and anticipated climate change impacts and their general effects on need to feed.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac.  The purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 	Comment by Kallin, Steve: This still seems to be a bit confusing.  

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?	Comment by Kallin, Steve: Eric, please update “Annual distribution” table below.

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. 	Comment by Kallin, Steve: The WGFD really wants to avoid this!  Let’s mention it but not give too much attention to it for fear of raising this as a typical practice or expectation. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of before the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



[bookmark: _GoBack]Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and  includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

-ESA1 Lynx – limits on habitat impacts

-Greater Sage Grouse – core area protection

-2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

-Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

?Bison/elk distribution

?Exotic plant species management

Private Lands 

Owner agreements

Social

Hunter density (safety; hunt quality)

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.   	Comment by Kallin, Steve: Let’s discuss and fine tune. 



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Kallin, Steve: Where, GTNP, NER or both?	Comment by Kallin, Steve: Let’s discuss	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.	Comment by Kallin, Steve: This section begins to lay out the “heart” of the plan to initiate change.  Seems there needs to be a more dramatic intro to this section to let the reader know they will be reading the “important stuff.”



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  	Comment by Kallin, Steve: Let’s discuss.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  	Comment by Kallin, Steve: With the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned.



To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.	Comment by Kallin, Steve: Are we looking at “off-refuge” forage surveys?



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent yearswill improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 5 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]
Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   ?Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















?Vegetation Restoration/ Protection: Elk Refuge















?Vegetation Restoration/ Protection: Grand Teton




















[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.	Comment by Kallin, Steve: Let’s discuss.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure_. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from  2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure #).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure_. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Figure #)	Comment by Kallin, Steve: May want to separate EFD and BFD in graph above so the scale is meaningful.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure #).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Cost estimate for Elk Collaring Project:	Comment by Steve: Put in budget table

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  	Comment by Kallin, Steve: Eric, what is the status of the data collected during the herd health monitoring project?  May want to contact Lee to see how available it is.



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 





PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.



[the remainder of this section is a draft communication plan that could be put in an appendix]	Comment by Kallin, Steve: Yes, let’s put in an appendix.



Communication Goals



Prior to the Adaptive Management Plan’s

Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

Provide a comprehensive overview of the





Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.










SCHEDULES





AMP Implementation Schedule

		

		Action

		Date



		1

		GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

		February 2016



		2.

		Public outreach and education

		March 2016



		3.

		Initiate private lands conflicts mitigation contacts/actions

		March 1, 2016



		4.

		Implement enhanced forage monitoring 

		March 1, 2016



		5.

		Initiate changes in supplemental feeding protocol

		January 2017



		6

		Monitoring/Evaluation/Annual Report

		June 2017







Table 10.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,00029,000

$25,00029,000

$25,00030,000

$25,00030,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S2]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac.  The purpose of this 
feeding trigger is to keep elk on the NER and 
prevent them from searching off-refuge for 
forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 

Comment [S6]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS7]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S8]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS9]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S10]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS11]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 
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considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 

elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend

Comment [KS12]: This still seems to be a bit 
confusing.   

Comment [S13]: Would providing ranges be 
more meaningful to the public? 

Comment [KS14]: Eric, please update “Annual 
distribution” table below. 



 

 11  
 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-

friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 

bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 

the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 

Comment [KS23]: Let’s discuss.   
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flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 

necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ27]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ28]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ29]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ30]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ31]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD32]: Need a citation here. 

Comment [KD33]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS34]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS35]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 

 

Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS36]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 

Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 

Comment [S37]: Put in budget table 

Comment [KS38]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 
 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 

 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 
offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 

Comment [KS39]: Yes, let’s put in an appendix. 
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Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 
• Bison and Elk Management Plan web site 

(http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor 

Center on Refuge management topics 
• Display panels in the Visitor Center theater 

for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 

 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 
was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

http://www.fws.gov/bisonandelkplan/)
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• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Formatted: Centered
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





[bookmark: _GoBack]Overview



In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here

Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.

Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.

Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Steve: Steve K, I added the bison genetic objective but did not shade it, as its really not addressed in the AMP.



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.

 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). 



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure12. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure 12).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure14. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure13. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Fig. 13)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 14).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
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(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  

  



 

 33  
 

APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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Jeff:
 
Per our discussion this morning, attached is a recent draft AMP with additions from Eric Cole.  Some
of the red/underlined text have already been incorporated into the draft I sent you earlier today.
 
Thanks again for the help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a approximately 8,000 kmlarge area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers	Comment by Cole, Eric: Additions to Figure 1 pending obtaining bison range shapefile and modification of map



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 	Comment by Kallin, Steve: Eric, is this true?  At NBR we fed 32 lbs./bison/day; mostly younger animals.	Comment by Cole, Eric: Yes, this is true



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitatHabitat Conservation; 2) promoting sustainable populationsSustainable Populations; 3) maintaining population sizesNumbers of Elk and Bison; and 4) preventing spread of diseaseDisease Management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specificallyand specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 lead to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 	Comment by Kallin, Steve: Is this explanation necessary?



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,0001,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings] Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1)changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  





The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 	Comment by Kallin, Steve: Eric, please strengthen this based on your modeling and latest JWM paper.



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013., and iIn recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison..	Comment by Kallin, Steve: Eric, can we be more specific about the increase in forage for the primary elk/bison winter use area (south part of the NER)?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]	Comment by Kallin, Steve: Add elk arrival graph and anticipated climate change impacts and their general effects on need to feed.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Thereforem the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 	Comment by Kallin, Steve: This still seems to be a bit confusing.  

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–20153, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.











Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Cole, Eric: I know that table 2 needs updating, but other edits seemed a higher priority

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?	Comment by Kallin, Steve: Eric, please update “Annual distribution” table below.

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. 	Comment by Kallin, Steve: The WGFD really wants to avoid this!  Let’s mention it but not give too much attention to it for fear of raising this as a typical practice or expectation. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of before the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and  includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

-ESA1 Lynx – limits on habitat impacts

-Greater Sage Grouse – core area protection

-2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

-Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

?Bison/elk distribution

?Exotic plant species management

Private Lands 

Owner agreements

Social

Hunter density (safety; hunt quality)

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.   	Comment by Kallin, Steve: Let’s discuss and fine tune. 



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP and BTNF.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Kallin, Steve: Where, GTNP, NER or both?	Comment by Kallin, Steve: Let’s discuss	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.	Comment by Kallin, Steve: This section begins to lay out the “heart” of the plan to initiate change.  Seems there needs to be a more dramatic intro to this section to let the reader know they will be reading the “important stuff.”



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  	Comment by Kallin, Steve: Let’s discuss.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  	Comment by Kallin, Steve: With the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned.



To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30? [date] to February 28? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze/ thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32??% based on an average feeding season length of ??9.3 weeks from 19956-2015.	Comment by Cole, Eric:  A 3-week average delay seems optimistic though if we will take into account the factors listed 2 paragraphs above.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.	Comment by Kallin, Steve: Are we looking at “off-refuge” forage surveys?



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent yearswill improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]	Comment by Cole, Eric: Nothing from NER in this regard



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 5 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   ?Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















?Vegetation Restoration/ Protection: Elk Refuge















?Vegetation Restoration/ Protection: Grand Teton




















[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/boxRejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 	Comment by Cole, Eric: Discuss with Jeff.  Consider a summary of why model is important to management and summary of results here and move detailed documentation to appendix. (same writing strategy used with portions of monitoring section)





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.	Comment by Kallin, Steve: Let’s discuss.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure_. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from  2008-20165(16?), a time period that represents BEMP implementation prior to AMP actions (Figure #).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure_. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Figure #)	Comment by Kallin, Steve: May want to separate EFD and BFD in graph above so the scale is meaningful.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure #).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Cost estimate for Elk Collaring Project:	Comment by Steve: Put in budget table

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  	Comment by Kallin, Steve: Eric, what is the status of the data collected during the herd health monitoring project?  May want to contact Lee to see how available it is.



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 





PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.



[the remainder of this section is a draft communication plan that could be put in an appendix]	Comment by Kallin, Steve: Yes, let’s put in an appendix.



Communication Goals



Prior to the Adaptive Management Plan’s

Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

Provide a comprehensive overview of the





Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.










SCHEDULES





AMP Implementation Schedule

		

		Action

		Date



		1

		GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

		February 2016



		2.

		Public outreach and education

		March 2016



		3.

		Initiate private lands conflicts mitigation contacts/actions

		March 1, 2016



		4.

		Implement enhanced forage monitoring 

		March 1, 2016



		5.

		Initiate changes in supplemental feeding protocol

		January 2017



		6

		Monitoring/Evaluation/Annual Report

		June 2017







Table 10.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,00029,000

$25,00029,000

$25,00030,000

$25,00030,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.
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Percent of Classified Elk on NER as of December 1
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Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Comment [KS5]: Eric, is this true?  At NBR we 
fed 32 lbs./bison/day; mostly younger animals. 
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS7]: Is this explanation necessary? 
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
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Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
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measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 

which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
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management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 

Comment [CE32]: Nothing from NER in this 
regard 
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harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 

harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
  
  
     
     

 

 
Comment [CE33]: Discuss with Jeff.  Consider a 
summary of why model is important to 
management and summary of results here and 
move detailed documentation to appendix. (same 
writing strategy used with portions of monitoring 
section) 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ34]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ35]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ36]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ37]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ38]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD39]: Need a citation here. 

Comment [KD40]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS41]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS42]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS43]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S44]: Put in budget table 

Comment [KS45]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS46]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 

 

 

 
 

 



From: Jeffrey Warren
To: Steve Kallin
Subject: RE: Draft AMP with Eric Cole Additions
Date: Tuesday, July 21, 2015 4:03:19 PM
Attachments: NER AMP Draft v1 8_7-17-2015_EColeadditions_jmw.docx

Steve,
I only had minor edits and a few specific comments in the attached draft; my thoughts on the
overall plan are as follows (in no particular order):
 1)      The plan is well written and provides a lot of background and historical information.

2)      Several sections (e.g., NEPA compliance, Strategies considered but rejected) could be put
in appendices, which may make it easier for the reader to focus on the more important
aspects.

3)      There doesn’t seem to be explicit connections between the introduction and
management actions, models, and monitoring. This will make it exceedingly difficult for the
reader to understand how we will learn about elk response to management changes, the crux
of a truly adaptive management plan. The management actions associated with winter feeding
need to be more explicitly defined as ‘treatments’ that the monitoring and models will assess.
Even if it isn’t described to the public in this way, management needs to be considered as an
ecological experiment that we learn from.

4)      The conceptual ecological models that were created to inform the models and
management need to be added back in. With a proper narrative they will help provide the
missing links between actions, models, and monitoring.

5)      I believe one of the most important questions to be addressed, how many elk the NER
can winter without supplemental feeding, has been overlooked in this draft. The NER is over
‘carrying capacity’, supported by supplemental feeding. Without supplemental feeding, how
many elk can the NER support within acceptable bounds of starvation-induced mortality, co-
mingling, and other private lands conflicts? Hobbs’ et al. work provided the initial prediction
for this, and was purportedly integral in drafting the BEMP. It can, and arguably should,
provide a framework for the AM plan so that in the next decade the refuge will be closer to an
answer to ‘how many elk without feeding’. Without that information collected collaboratively
by the participating agencies it seems that any future conversations regarding Jackson Elk
Herd objectives will still be based primarily on opinions and anecdotes.

6)      The current plan does not meet the criteria per the DOI AM Handbook and the
Conserving the Future's definition and guidance for AM.  This document may lead us down a
road of ad hoc management based on observations that are not explicitly linked to objectives.

 Good job. Give me a shout if you have questions.
 Cheers,

mailto:jeffrey_warren@fws.gov
mailto:steve_kallin@fws.gov
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a approximately 8,000 kmlarge area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers	Comment by Cole, Eric: Additions to Figure 1 pending obtaining bison range shapefile and modification of map



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 	Comment by Kallin, Steve: Eric, is this true?  At NBR we fed 32 lbs./bison/day; mostly younger animals.	Comment by Cole, Eric: Yes, this is true



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.	Comment by Kallin, Steve: How necessary is this information to this plan?[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitatHabitat Conservation; 2) promoting sustainable populationsSustainable Populations; 3) maintaining population sizesNumbers of Elk and Bison; and 4) preventing spread of diseaseDisease Management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specificallyand specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 lead to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance	Comment by Warren, Jeffrey: Put in appendix?



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 	Comment by Kallin, Steve: Is this explanation necessary?



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) knowledge models describingof the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  	Comment by Warren, Jeffrey: Perhaps more important is the explicit integration of reducing uncertainty (gaining knowledge) about the system being managed. Strategies are generally easily altered, but that in and of itself doesn’t improve our understanding of system response to management actions. 	Comment by Warren, Jeffrey: Generally it is the lack of knowledge that triggers the need for an adaptive management process. 2 and 3 should be reversed – 1) objectives, 2) actions, 3) models, 4) monitoring.







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.	Comment by Warren, Jeffrey: Adaptive management is decidedly not trial and error. Trial and error is the agency modus operandi that adaptive management has been (perhaps falsely) claimed a cure for. [image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,0001,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings] Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1)changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  





The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 	Comment by Kallin, Steve: Eric, please strengthen this based on your modeling and latest JWM paper.



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013., and iIn recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison..	Comment by Kallin, Steve: Eric, can we be more specific about the increase in forage for the primary elk/bison winter use area (south part of the NER)?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]	Comment by Kallin, Steve: Add elk arrival graph and anticipated climate change impacts and their general effects on need to feed.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Thereforem the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 	Comment by Kallin, Steve: This still seems to be a bit confusing.  

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–20153, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.











Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Cole, Eric: I know that table 2 needs updating, but other edits seemed a higher priority

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?	Comment by Kallin, Steve: Eric, please update “Annual distribution” table below.

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.	Comment by Warren, Jeffrey: Adding ranges is good; I’d recommend leaving SDs for the more scientific reader as they provide more information than simply ranges.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. 	Comment by Kallin, Steve: The WGFD really wants to avoid this!  Let’s mention it but not give too much attention to it for fear of raising this as a typical practice or expectation. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of before the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered]	Comment by Cole, Eric: I do not have anything to add[image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and  includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

-ESA1 Lynx – limits on habitat impacts

-Greater Sage Grouse – core area protection

-2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

-Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

?Bison/elk distribution

?Exotic plant species management

Private Lands 

Owner agreements

Social

Hunter density (safety; hunt quality)

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.   	Comment by Kallin, Steve: Let’s discuss and fine tune. 



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP and BTNF.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Kallin, Steve: Where, GTNP, NER or both?	Comment by Kallin, Steve: Let’s discuss	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.	Comment by Kallin, Steve: This section begins to lay out the “heart” of the plan to initiate change.  Seems there needs to be a more dramatic intro to this section to let the reader know they will be reading the “important stuff.”	Comment by Warren, Jeffrey: ‘Flexible parameters’ is vague and ‘jargony’. 



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  	Comment by Warren, Jeffrey: Makes sense, but what are those systematic changes that will be made, especially to feeding, to alter behavior?	Comment by Kallin, Steve: Let’s discuss.  	Comment by Warren, Jeffrey: Where are these defined?	Comment by Warren, Jeffrey: Sounds like standard ‘government’ speak, especially since explicit links between actions, models, and monitoring appear lacking. 



Winter Feeding

Winter feeding parameters actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  	Comment by Warren, Jeffrey: For consistency and clarity I’d recommend sticking with ‘actions’ throughout and not use ‘parameters’. 	Comment by Kallin, Steve: With the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned.



To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30? [date] to February 28? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze/ thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32??% based on an average feeding season length of ??9.3 weeks from 19956-2015.	Comment by Cole, Eric:  A 3-week average delay seems optimistic though if we will take into account the factors listed 2 paragraphs above.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.	Comment by Kallin, Steve: Are we looking at “off-refuge” forage surveys?



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent yearswill improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]	Comment by Cole, Eric: Nothing from NER in this regard



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 5 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   ?Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















?Vegetation Restoration/ Protection: Elk Refuge















?Vegetation Restoration/ Protection: Grand Teton
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected	Comment by Warren, Jeffrey: Any reason to not put this into an appendix, with a simple statement above that states, e.g., ‘strategies considered but rejected can be found in Appendix X’?



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/boxRejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 	Comment by Cole, Eric: Discuss with Jeff.  Consider a summary of why model is important to management and summary of results here and move detailed documentation to appendix. (same writing strategy used with portions of monitoring section)





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.	Comment by Kallin, Steve: Let’s discuss.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure_. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from  2008-20165(16?), a time period that represents BEMP implementation prior to AMP actions (Figure #).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure_. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Figure #)	Comment by Kallin, Steve: May want to separate EFD and BFD in graph above so the scale is meaningful.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure #).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Cost estimate for Elk Collaring Project:	Comment by Steve: Put in budget table

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  	Comment by Kallin, Steve: Eric, what is the status of the data collected during the herd health monitoring project?  May want to contact Lee to see how available it is.



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 





PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.



[the remainder of this section is a draft communication plan that could be put in an appendix]	Comment by Kallin, Steve: Yes, let’s put in an appendix.



Communication Goals



Prior to the Adaptive Management Plan’s

Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

Provide a comprehensive overview of the





Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.










SCHEDULES





AMP Implementation Schedule

		

		Action

		Date



		1

		GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

		February 2016



		2.

		Public outreach and education

		March 2016



		3.

		Initiate private lands conflicts mitigation contacts/actions

		March 1, 2016



		4.

		Implement enhanced forage monitoring 

		March 1, 2016



		5.

		Initiate changes in supplemental feeding protocol

		January 2017



		6

		Monitoring/Evaluation/Annual Report

		June 2017







Table 10.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,00029,000

$25,00029,000

$25,00030,000

$25,00030,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.
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Percent of Classified Elk on NER as of December 1
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406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 

From: Steve Kallin [mailto:steve_kallin@fws.gov] 
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Subject: Draft AMP with Eric Cole Additions
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Steve Kallin
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National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
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Fax: (307) 733-9729
steve_kallin@fws.gov
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Comment [CE1]: If the CWD issue is considered 
important enough, my paragraphs on CWD might be 
inserted as its own section here.  Alternatively my 
CWD paragraph could go in the monitoring section. 
A possible CWD paragraphs: 
 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Comment [KS5]: Eric, is this true?  At NBR we 
fed 32 lbs./bison/day; mostly younger animals. 
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan


 

 7  
 

preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS7]: Is this explanation necessary? 

Comment [WJ8]: Put in appendix? 

Comment [WJ9]: Perhaps more important is the 
explicit integration of reducing uncertainty (gaining 
knowledge) about the system being managed. 
Strategies are generally easily altered, but that in 
and of itself doesn’t improve our understanding of 
system response to management actions.  
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objectives, 2) knowledge models describingof the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

      
   

Comment [WJ10]: Generally it is the lack of 
knowledge that triggers the need for an adaptive 
management process. 2 and 3 should be reversed – 
1) objectives, 2) actions, 3) models, 4) monitoring. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 

Comment [WJ11]: Adaptive management is 
decidedly not trial and error. Trial and error is the 
agency modus operandi that adaptive management 
has been (perhaps falsely) claimed a cure for.  
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 

Comment [S12]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS13]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S14]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS15]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S16]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS17]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 
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Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters actions that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
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measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 

which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
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management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
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harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 

harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
  
  
     
     

 

 

Comment [WJ43]: Any reason to not put this 
into an appendix, with a simple statement above 
that states, e.g., ‘strategies considered but rejected 
can be found in Appendix X’? 

Comment [CE44]: Discuss with Jeff.  Consider a 
summary of why model is important to 
management and summary of results here and 
move detailed documentation to appendix. (same 
writing strategy used with portions of monitoring 
section) 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ45]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ46]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ47]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ48]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ49]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD50]: Need a citation here. 

Comment [KD51]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS52]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS53]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS54]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S55]: Put in budget table 

Comment [KS56]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS57]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview



In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here

Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.

Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.

Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).



This Step-Down Plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Steve: Steve K, I added the bison genetic objective but did not shade it, as its really not addressed in the AMP.



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions should continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     

 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). 



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



[bookmark: _GoBack]Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 

   

Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton




















[image: ]

Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure12. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure 12).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure14. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure13. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Fig. 13)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 14).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 

monitoring program to evaluate responses of the 
system to management actions (Walters 1986). 
 
This Step-Down Plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 

and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 



 

 8  
 

and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 

desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions should continue to be 
used to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      
 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–

2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 

employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 

quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 

of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
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periodically imported from other DOI bison 
conservation herds.  
    
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 

these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
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types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 

0

20

40

60

80

100

2008 2009 2010 2011 2012 2013 2014 2015



 

 27  
 

 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
 

0.00

2.00

4.00

6.00

8.00

10.00

2008 2009 2010 2011 2012 2013 2014 2015

Total Calf

 

Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

  



 

 30  
 

SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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amount is amassed."  Aristotle

mailto:eric_cole@fws.gov
mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov

BISON AND ELK U.S. Fish and Wildlife Service						          National Park Service



ADAPTIVE MANAGEMENT PLAN

National Elk Refuge

Grand Teton National Park









































July 15, 2015





	7	



BISON AND ELK

ADAPTIVE MANAGEMENT PLAN

For the

National Elk Refuge,

Grand Teton National Park,

John D. Rockefeller, Jr. Memorial Parkway

Teton County, Wyoming






































Suggested Citation:  U.S. Fish and Wildlife Service:  2015.  Bison and elk adaptive management plan, National Elk Refuge and Grand Teton National Park.  U.S. Department of the Interior, Washington D.C.  Available online at:





TABLE OF CONTENTS

List of Tables		

List of Figures	

Executive Summary	

Introduction	

Elk and Bison Populations	

Planning History	

National Environmental Protection Act Compliance	

Adaptive Management Planning	

Objectives	

Management Actions and Strategies	

Background	

Important Changes since 2007	

Current Management		Comment by Cole, Eric: If the CWD issue is considered important enough, my paragraphs on CWD might be inserted as its own section here.  Alternatively my CWD paragraph could go in the monitoring section. A possible CWD paragraphs:

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time. 

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.

Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a approximately 8,000 kmlarge area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers	Comment by Cole, Eric: Additions to Figure 1 pending obtaining bison range shapefile and modification of map



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 	Comment by Kallin, Steve: Eric, is this true?  At NBR we fed 32 lbs./bison/day; mostly younger animals.	Comment by Cole, Eric: Yes, this is true



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.	Comment by Kallin, Steve: How necessary is this information to this plan?[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitatHabitat Conservation; 2) promoting sustainable populationsSustainable Populations; 3) maintaining population sizesNumbers of Elk and Bison; and 4) preventing spread of diseaseDisease Management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specificallyand specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 lead to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance	Comment by Warren, Jeffrey: Put in appendix?



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 	Comment by Kallin, Steve: Is this explanation necessary?



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) knowledge models describingof the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  	Comment by Warren, Jeffrey: Perhaps more important is the explicit integration of reducing uncertainty (gaining knowledge) about the system being managed. Strategies are generally easily altered, but that in and of itself doesn’t improve our understanding of system response to management actions. 	Comment by Warren, Jeffrey: Generally it is the lack of knowledge that triggers the need for an adaptive management process. 2 and 3 should be reversed – 1) objectives, 2) actions, 3) models, 4) monitoring.







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.	Comment by Warren, Jeffrey: Adaptive management is decidedly not trial and error. Trial and error is the agency modus operandi that adaptive management has been (perhaps falsely) claimed a cure for. [image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,0001,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings] Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1)changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  





The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 	Comment by Kallin, Steve: Eric, please strengthen this based on your modeling and latest JWM paper.



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013., and iIn recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison..	Comment by Kallin, Steve: Eric, can we be more specific about the increase in forage for the primary elk/bison winter use area (south part of the NER)?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]	Comment by Kallin, Steve: Add elk arrival graph and anticipated climate change impacts and their general effects on need to feed.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Thereforem the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 	Comment by Kallin, Steve: This still seems to be a bit confusing.  

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–20153, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.











Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Cole, Eric: I know that table 2 needs updating, but other edits seemed a higher priority

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?	Comment by Kallin, Steve: Eric, please update “Annual distribution” table below.

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Warren, Jeffrey: Adding ranges is good; I’d recommend leaving SDs for the more scientific reader as they provide more information than simply ranges.	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. 	Comment by Kallin, Steve: The WGFD really wants to avoid this!  Let’s mention it but not give too much attention to it for fear of raising this as a typical practice or expectation. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of before the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered]	Comment by Cole, Eric: I do not have anything to add[image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies



Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and  includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

-ESA1 Lynx – limits on habitat impacts

-Greater Sage Grouse – core area protection

-2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

-Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

?Bison/elk distribution

?Exotic plant species management

Private Lands 

Owner agreements

Social

Hunter density (safety; hunt quality)

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.   	Comment by Kallin, Steve: Let’s discuss and fine tune. 



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP and BTNF.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Kallin, Steve: Where, GTNP, NER or both?	Comment by Kallin, Steve: Let’s discuss	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies

Fundementally the strategies discussed in this plan are an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.

Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to for initiating change involve several flexible parameters of winter feeding and hunting seasons.harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.	Comment by Kallin, Steve: This section begins to lay out the “heart” of the plan to initiate change.  Seems there needs to be a more dramatic intro to this section to let the reader know they will be reading the “important stuff.”



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  	Comment by Warren, Jeffrey: Makes sense, but what are those systematic changes that will be made, especially to feeding, to alter behavior?	Comment by Cole, Eric: In response to Jeff, the reductions in feed season length are discussed below in the Winter Feeding section.	Comment by Kallin, Steve: Let’s discuss.  	Comment by Warren, Jeffrey: Where are these defined?	Comment by Warren, Jeffrey: Sounds like standard ‘government’ speak, especially since explicit links between actions, models, and monitoring appear lacking. 	Comment by Cole, Eric: Probably could be defined, but not before the next review.



Winter Feeding

Winter feeding parameters actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  	Comment by Warren, Jeffrey: For consistency and clarity I’d recommend sticking with ‘actions’ throughout and not use ‘parameters’. 	Comment by Kallin, Steve: With the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned.



To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30? [date] to February 28? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze/ thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32??% based on an average feeding season length of ??9.3 weeks from 19956-2015.	Comment by Cole, Eric:  A 3-week average delay seems optimistic though if we will take into account the factors listed 2 paragraphs above.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.	Comment by Kallin, Steve: Are we looking at “off-refuge” forage surveys?	Comment by Cole, Eric: No



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent yearswill improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technicians positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]	Comment by Cole, Eric: Nothing from NER in this regard



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 5 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   ?Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















?Vegetation Restoration/ Protection: Elk Refuge















?Vegetation Restoration/ Protection: Grand Teton
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected	Comment by Warren, Jeffrey: Any reason to not put this into an appendix, with a simple statement above that states, e.g., ‘strategies considered but rejected can be found in Appendix X’?



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table ??.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/boxRejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.

Modifying herd objectives?

Side bar/box discussion?









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 	Comment by Cole, Eric: I have moved the detailed documentation of modeling that has been conducted to date to Appendix 3, and added summary material which describes why models are important to this process here as of 7/23/15





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). Figure # describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



[image: ]

Figure # Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Figure # portrays factors that influence winter calf elk survival on NER. 



[image: ]

Figure #. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 3).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to other factors on elk calf survival and potentially adjust our management actions based on model results.









[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.	Comment by Kallin, Steve: Let’s discuss.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure_. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from  2008-20165(16?), a time period that represents BEMP implementation prior to AMP actions (Figure #).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure_. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Figure #)	Comment by Kallin, Steve: May want to separate EFD and BFD in graph above so the scale is meaningful.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure #).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Cost estimate for Elk Collaring Project:	Comment by Steve: Put in budget table

$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 3 years post AMP implementation.

Total cost=$173,900



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  	Comment by Kallin, Steve: Eric, what is the status of the data collected during the herd health monitoring project?  May want to contact Lee to see how available it is.



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 





PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.



[the remainder of this section is a draft communication plan that could be put in an appendix]	Comment by Kallin, Steve: Yes, let’s put in an appendix.



Communication Goals



Prior to the Adaptive Management Plan’s

Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s

Implementation



Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the

landscape, in animal behavior, or in animal health.

Provide a comprehensive overview of the





Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service–produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.










SCHEDULES





AMP Implementation Schedule

		

		Action

		Date



		1

		GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

		February 2016



		2.

		Public outreach and education

		March 2016



		3.

		Initiate private lands conflicts mitigation contacts/actions

		March 1, 2016



		4.

		Implement enhanced forage monitoring 

		March 1, 2016



		5.

		Initiate changes in supplemental feeding protocol

		January 2017



		6

		Monitoring/Evaluation/Annual Report

		June 2017







Table 10.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,00029,000

$25,00029,000

$25,00030,000

$25,00030,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.

Appendix 3

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Comment [KS5]: Eric, is this true?  At NBR we 
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS7]: Is this explanation necessary? 

Comment [WJ8]: Put in appendix? 

Comment [WJ9]: Perhaps more important is the 
explicit integration of reducing uncertainty (gaining 
knowledge) about the system being managed. 
Strategies are generally easily altered, but that in 
and of itself doesn’t improve our understanding of 
system response to management actions.  
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objectives, 2) knowledge models describingof the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

      
   

Comment [WJ10]: Generally it is the lack of 
knowledge that triggers the need for an adaptive 
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 7  
 

(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 

Comment [S12]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS13]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S14]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS15]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S16]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS17]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 



 

 10  
 

Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
Fundementally the strategies discussed in this 
plan are an experiment designed to achieve 
Phase I objectives of 5,000 elk and 500 bison on 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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NER and are a first step towards reducing reliance 
on supplemental feeding while meeting the 
sustainable population goals identified in the 
AMP. 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
for initiating change involve several flexible 
parameters of winter feeding and hunting 
seasons.harvest.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
balance and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters actions that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   

 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
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average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 

consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
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Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 

Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 

Comment [CE45]: Nothing from NER in this 
regard 
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unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 

would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Figure 
# describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 
in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 

distribution were the result of our management 
actions or due to factors outside of our control.  
 

 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
  
  
     
     

 

 

Comment [WJ46]: Any reason to not put this 
into an appendix, with a simple statement above 
that states, e.g., ‘strategies considered but rejected 
can be found in Appendix X’? 

Comment [CE47]: I have moved the detailed 
documentation of modeling that has been 
conducted to date to Appendix 3, and added 
summary material which describes why models are 
important to this process here as of 7/23/15 
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Figure # Influence diagram depicting factors (including 
management actions) influencing outcomes identified in the 
Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors 
with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and 
arrows represent outcomes and factors limited to the 
National Elk Refuge (NER). Available standing forage on the 
NER (dashed rectangle) is the BEMP criteria with a defined 
threshold to trigger initiation of supplemental winter 
feeding. 

 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Figure # portrays factors that influence winter 
calf elk survival on NER.  
 

 
Figure #. Influence diagram depicting factors (including 
management actions) influencing bison and elk fed days on 
the National Elk Refuge (see text for description) and winter 
calf elk survival. Gray hexagons represent outcomes, 
rectangles represent management actions, rounded 
rectangles represent factors with numerical objectives, and 
ovals represent factors outside of management control. 
Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing 
forage on the NER (dashed rectangle) is the BEMP criteria 
with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 

Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 3).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 
other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
 

 
 
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 
elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 
latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
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𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 

feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ50]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ51]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ52]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S58]: Put in budget table 

Comment [KS59]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS60]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential 
impacts associated with reduced supplemental 
feeding, as identified in alternative 4 
environmental consequences section of the 
Final Bison and Elk Management 
Plan/Environmental Impact Statement (USFWS 
and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 
would be maintained. 

• New Jackson bison herd objective of 500 
established. 

Winter Feeding 

• Supplemental feeding could be delayed 
or could occur earlier compared to 
current practices. 

• Changes [to feeding program could] 
include alterations in the timing of 
feeding and providing supplemental feed 
in fewer years. 

• Ration or pellet composition might need 
to be changed. 

• Supplemental feeding would be initiated 
according to established criteria, 
including pre-winter forage production, 
assessments of forage utilization (done 
jointly by WGFD and NER personnel), elk 
condition and movements, and 
potentially on the January 1 index of 
winter severity calculations for elk 
(Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to 
increase forage access for elk after snow 
crusting events. 

• Changes in the refuge supplemental 
feeding program could begin to affect elk 
nutrition (negligible adverse effect on 
NER elk from lower nutrition). 

• Displacement of elk by bison during 
competition for standing forage would 
decrease as the bison herd is reduced.  

• Aggressive social interactions involving 
competition for food among elk and 
bison would increase overall as feeding 
periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline 
due to more reliance on standing forage 
and wider distribution. 

• Elk use of lands surrounding the NER 
would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds 

possibly 
o Southern GTNP 
o State feedgrounds south of the 

NER 
• Most of winter distribution shift would 

involve elk in the Yellowstone, Teton 
Wilderness, and Gros Ventre segments. 

• As ungulate numbers decreased and 
supplemental feeding was reduced, 
competition and aggressive social 
interactions on the refuge would also be 
reduced. 

• Elk and bison distribution would increase 
as the animals relied more on native 
winter range. 

• Fewer animals would be present on the 
refuge. 

Mortality 

• As supplemental feeding is reduced, 
natural factors such as climate and native 
forage availability would have a greater 
influence on numbers, movements, 
distribution, and mortality. 

• More elk would be subject to natural 
factors affecting mortality, including loss 
of body condition, predation, and 
starvation. 

• Increased mortality on and off the refuge 
would mainly affect older elk and calves, 
and some prime bulls entering the winter 
energetically stressed due to rut 
activities. 

• Late winter calf ratios could decrease as a 
result of higher winter calf mortality 

• Average winter mortality on the refuge 
would increase from 1%–2% annually to 
an estimated 1%–5%. 
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• Overall, a higher total winter mortality 
rate of approximately 5% could be 
expected. 

Disease 

• Reductions in supplemental feeding or 
elk numbers would reduce the potential 
for impacts due to tuberculosis, 
septicemic pasturelosis, and CWD. 

• The health and sustainability of the 
Jackson elk herd would be increased 
gradually as supplemental feeding was 
reduced and there was greater reliance 
on standing forage and wider ungulate 
distribution. 

• Health and sustainability of the Jackson 
elk herd would be enhanced in the long 
term. 

• Wider distribution of elk would result in 
moderate reductions in both the 
prevalence and potential transmission of 
brucellosis, as well as potential for spread 
of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the 
WGFD and landowners, including 
livestock producers, to coordinate actions 
that would prevent conflicts due to elk 
dispersal and to defray costs of managing 
potential conflicts. Preventing access to 
food/hay rewards on private lands would 
be vital for effective management. 

• Private land conservation easements 
within NER boundaries would promote 
wider distribution.  
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APPENDIX 2.  Monitoring Supplemental 
Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured 
at every 5 steps along the random bearing 
determined for each site.  At each subplot a 
13.27” diameter metal sampling ring will be 
placed on the ground. The amount of forage 
available to elk within the sampling ring (dry 
weight in grams) will be visually estimated.  The 
13.27” diameter subplot allows easy conversion 
from grams to lbs. per acre (each gram is 
equivalent to 100 lbs. per acre). During annual 
forage production sampling, refuge biologist Eric 
Cole has made approximately 1,000 of these 
visual estimates per year for 17 years, and 33% of 
Cole’s estimates have been verified by clipping 
and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will 
be trained in these techniques to provide 
redundancy in the event of personnel changes, 
and to increase the number of observers to 
facilitate estimation of error. 

Estimating available forage within the sample ring 
at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much 
of the forage is accessible to elk when snow is 
dense, deep and crusted can be subjective.  To 
decrease the subjectivity of the estimation 
process, if the area under the sample ring is 
covered with snow, only forage that can be 
exposed with a gloved hand will be included in 
the estimate of available forage.  Forage that is 
fouled with manure and/or flush with the ground 
due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage 
(dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for 

the 10 subplots provides an estimate of available 
forage for each index site.  There are 3 sample 
site categories: 1) Historic  Key Index Sites that 
have been used since 2007, 2) New randomly 
selected sites within areas preferred by elk, and 
3) New randomly selected sites in areas not 
preferred by elk.  Historic key index sites were 
not randomly selected, but were instead selected 
to represent areas most preferred by elk on the 
south end of NER.  These were the sites used to 
determine when supplemental feeding would be 
initiated from 2007 until the implementation of 
the AMP.  To facilitate comparison with pre-AMP 
data, we will continue to use mean lbs. per acre 
across historic key index sites to determine the 
300 lbs. per acre threshold.  However, post AMP 
implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been 
reached.  We will concurrently sample at 
randomly selected sites stratified on an annual 
basis between areas highly preferred and not 
highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage 
availability at historic key index sites and random 
sites over time. 

Appendix 3 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 
elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
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of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 
latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 

total available biomass by 35% to account for 
unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 

Comment [WJ61]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ62]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ63]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ64]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ65]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD66]: Need a citation here. 

Comment [KD67]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 
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criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   Comment [UFS68]: Here it is again.  What is 

this and what is its significance in management? 
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Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

[bookmark: _GoBack]Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 



 

 7  
 

successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 

hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ5]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ6]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ7]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ8]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ9]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD10]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY 















Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the GTNP elk reduction program when necessary,  allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison, which were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but reintroduced to Jackson Hole in 1948, discovered elk feedlines in 1980 and began a long, sustained period of population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north and on GTNP and Bridger-Teton National Forest lands.



Objectives

This management stepdown plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in the GTNP summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.

Strategies

 Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and, during some years, abundant. Attempting to modify this behavior on a large scale is unprecedented and will necessarily require investigation, constant evaluation, modifications to approach when indicated, and repeated trials.  



Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels.



Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly the number of animals on feed. Since we are most interested in the intensity of supplemental feeding, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD) and bison-fed-days (BFD) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.  We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks equal 32,000 for bison and 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: Steve K, either this one or the version you originally drafted.



Chronic Wasting Disease.  CWD has been detected within 40 miles of the Jackson elk herd (JEH) in moose, within 70 miles in deer, and within 175 miles in elk. Continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence will take place.  Some aspects of CWD response planning could change depending on the outcome of the WGFD CWD management plan revision, which is currently a work in progress.  



Winter Feeding.  Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables.   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  The distribution of animals, particularly on private, livestock producing lands, would also be considered.  



Initially, termination of feeding, which has been based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



Harvest.  Few options for manipulating elk hunting are currently available because the JEH is at or near the 11,000 WGFD objective.  Proposed changes include allowing limited any elk permits and consideration of a bow season near developments on the NER, and shifting the season later to better coincide with migration timing.  



Based on chronically low bull ratios in the park summer herd, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Recent trends of reduced use of traditional winter range and increases in short-distance migrant summer herd segments have led to significant increases of winter elk concentrations on the NER. While not proposed as a part of this plan, serious consideration should be given to reducing the Jackson Elk Herd population objective, which would provide level of harvest flexibility more commensurate with addressing these herd changes.



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little change under this plan.  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  While not proposed as a part of this plan, serious consideration should be given to reducing the bison herd population objective in the future to lower winter NER forage consumption and help reduce elk and bison winter concentrations.  Genetic diversity could be addressed by periodically introducing bison from other herds.



Effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Private Lands Mitigation.  Several strategies would be employed to mitigate potential changes in bison and elk distribution, including providing incentives for non-breeding cattle operations, increased fencing in some limited areas to separate elk/bison from livestock feed lines, hazing elk/bison away from livestock feed lines, and purchasing private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal wildlife conflict technician positions supervised by WGFD. 



Vegetation Restoration. [to be completed after these sections are drafted in the plan]



Strategies Considered But Rejected

Strategies considered but rejected during the development of this plan included fertility control in elk and bison, agency reduction of either elk or bison, and altering rations of supplemental feed.



Models and Monitoring

Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution.  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to other factors.



A robust monitoring program will be necessary to track the effects of actions implemented under this plan.  Critical monitoring components will include: 1) enhanced forage production and availability sampling; 2) measuring animal abundance and distribution, including differences in sex or age classes in some cases; 3) determining elk and bison fed days each feeding season; 4) estimating winter mortality; 5) estimating brucellosis seroprevalence rates; and 6) CWD surveillance.  In many cases, monitoring attribute baselines for the period preceding implementation of this plan have been developed for comparison after the plan is implemented.    



Evaluation/Future Management

[bookmark: _GoBack]Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management actions will be complicated by varying annual environmental conditions.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Public Outreach/Education

De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  The general public and key stakeholder groups must understand the biological needs for and strategies of this plan to gain general consent to modify longstanding elk/bison herd management methods.  A detailed communication plan has been developed that identifies key messages and utilizes a variety of outreach methods, including print, video, and voice material, utilizing social media, and meetings with elected officials, state and local governments, agency and tribal partners, community organizations, stakeholders, and the general public.



Schedule

Assuming adequate funding, actions under this plan will begin with radio-collaring elk in February 2016, followed by public outreach, private lands conflict mitigation and contacts, and enhanced forage monitoring in March 2016, and initiating supplemental feeding changes in January 2017.



Budget [summarize totals by agency]





 

EXECUTIVE SUMMARY  
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
GTNP elk reduction program when necessary,  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available, and 
develop a dynamic framework and adaptive 
management plan for decreasing the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework referenced 
in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 

native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison, which were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but 
reintroduced to Jackson Hole in 1948, discovered 
elk feedlines in 1980 and began a long, sustained 
period of population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north and 
on GTNP and Bridger-Teton National Forest lands. 
 
Objectives 
This management stepdown plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in the GTNP summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 



 

Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and, during some years, abundant. Attempting to 
modify this behavior on a large scale is 
unprecedented and will necessarily require 
investigation, constant evaluation, modifications 
to approach when indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly the number 
of animals on feed. Since we are most interested 
in the intensity of supplemental feeding, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD) and bison-
fed-days (BFD) as a gauge of feeding intensity.  
For example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 

500 bison and 5,000 elk, fed-days benchmarks 
equal 32,000 for bison and 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson elk herd 
(JEH) in moose, within 70 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision, which is currently a 
work in progress.   
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables.   Time of season 
could influence this interval, most likely 
shortening it as the feeding initiation date gets 
later.  During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  The distribution of animals, 
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particularly on private, livestock producing lands, 
would also be considered.   
 
Initially, termination of feeding, which has been 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits 
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on chronically low bull ratios in the park 
summer herd, permit types for the park’s elk 
reduction program (ERP)  went to antlerless only 
in 2012.  ERP permit structures in the park will 
remain antlerless only unless bull ratios 
consistently exceed 35:100 cows.  Park and 
refuge officials will work together to support this 
goal, recognizing that bulls harvested on the NER 
are most likely from the park summer herd 
segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little change 
under this plan.  Consideration would be given to 
later hunt end dates commensurate with delayed 

feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate potential changes 
in bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines, 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
Strategies considered but rejected during the 
development of this plan included fertility control 
in elk and bison, agency reduction of either elk or 
bison, and altering rations of supplemental feed. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 



 

(a reduction in feed season length) and other 
factors on winter elk distribution.  Over time this 
will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to other factors. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution, including differences 
in sex or age classes in some cases; 3) 
determining elk and bison fed days each feeding 
season; 4) estimating winter mortality; 5) 
estimating brucellosis seroprevalence rates; and 
6) CWD surveillance.  In many cases, monitoring 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying annual environmental conditions.  
Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management update/report, completed by NER 
staff by the end of March for the previous year.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and key 
stakeholder groups must understand the 
biological needs for and strategies of this plan to 
gain general consent to modify longstanding 
elk/bison herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 

meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget [summarize totals by agency] 
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Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the GTNP elk reduction program when necessary,  allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become available.  The BEMP also calls for the , and development of a dynamic framework and the use of strategies identified through an adaptive, progressive and collaborative approach to adaptive management plan for decreasing decrease the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison, which were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but reintroduced to Jackson Hole in 1948, discovered elk feedlines in 1980 and began a long, sustained period of population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north and on GTNP and Bridger-Teton National Forest lands.



Objectives

This management stepdown plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plana structured framework for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in the GTNP summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.	Comment by Kallin, Steve: This succinct description of the purpose of the plan is excellent and should be highlighted in a stand-alone box; margin? 

Strategies

 Elk have been fed for some period during nearly every winter except eight on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and, during some years, abundant. Attempting to modify this behavior on a large scale is unprecedented and will necessarily require investigation, constant evaluation, modifications to approach when indicated, and repeated trials.  	Comment by Kallin, Steve: My addition is awkward but should be included for accuracy.  Rewrite as needed.



Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels.



Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly the number of animals on feed. Since we are most interested in the intensity of supplemental feeding, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD) and bison-fed-days (BFD) as a gauge of feeding intensity.  For example, if 5,000 were elk were fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.  We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks equal 32,000 for bison and 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: Steve K, either this one or the version you originally drafted.



Chronic Wasting Disease.  CWD has been detected within 40 miles of the Jackson elk herd (JEH) in moose, within 70 miles in deer, and within 175 miles in elk. Continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence will take place.  Some aspects of CWD response planning could change depending on the outcome of the WGFD CWD management plan revision, which is currently a work in progress.  



Winter Feeding.  Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables.   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  The distribution of animals, particularly on private, livestock producing lands, would also be considered.  	Comment by Kallin, Steve: This may need a bit more explanation.



Initially, termination of feeding, which has been based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The purpose of changing the feeding protocol is to change elk/bison behavior and establish a cohort of animals that are not conditioned to supplemental feeding and will instead utilize native winter range.  The desire is to progressively increase over time, the percentage of these herds that utilize native winter range.     



Harvest.  Few options for manipulating elk hunting are currently available because the JEH is at or near the 11,000 WGFD objective.  Proposed changes include allowing limited any elk permits and consideration of a bow season near developments on the NER, and shifting the season later to better coincide with migration timing.  



Based on chronically low bull ratios in the park summer herd, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Recent trends of reduced use of traditional winter range and increases in short-distance migrant summer herd segments have led to significant increases of winter elk concentrations on the NER. While not proposed as a part of this plan, serious consideration should be given to reducing the Jackson Elk Herd population objective, which would provide level of harvest flexibility more commensurate with addressing these herd changes.



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little change under this plan.  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  While not proposed as a part of this plan, serious consideration should be given to reducing the bison herd population objective in the future to lower winter NER forage consumption and help reduce elk and bison winter concentrations.  Genetic diversity could be addressed by periodically introducing bison from other herds.



Effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Private Lands Mitigation.  Several strategies would be employed to mitigate potential changes in bison and elk distribution, including providing incentives for non-breeding cattle operations, increased fencing in some limited areas to separate elk/bison from livestock feed lines, hazing elk/bison away from livestock feed lines, and purchasing private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal wildlife conflict technician positions supervised by WGFD. 



Vegetation Restoration. [to be completed after these sections are drafted in the plan]



Strategies Considered But Rejected

Strategies considered but rejected during the development of this plan included fertility control in elk and bison, agency reduction of either elk or bison, and altering rations of supplemental feed.



Models and Monitoring

Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution.  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to other factors.	Comment by Kallin, Steve: Eric, please review this paragraph.  Will this plan allow this.  



A robust monitoring program will be necessary to track the effects of actions implemented under this plan.  Critical monitoring components will include: 1) enhanced forage production and availability sampling; 2) measuring animal abundance and distribution, including differences in sex or age classes in some cases; 3) determining elk and bison fed days each feeding season; 4) estimating winter mortality; 5) estimating brucellosis seroprevalence rates; and 6) CWD surveillance.  In many cases, monitoring attribute baselines for the period preceding implementation of this plan have been developed for comparison after the plan is implemented.    



Evaluation/Future Management

Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management actions will be complicated by varying annual environmental conditions.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March May for the previous year. 



Public Outreach/Education

De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  The general public and key stakeholder groups must understand the biological needs for and strategies of this plan to gain general consent to modify longstanding elk/bison herd management methods.  A detailed communication plan has been developed that identifies key messages and utilizes a variety of outreach methods, including print, video, and voice material, utilizing social media, and meetings with elected officials, state and local governments, agency and tribal partners, community organizations, stakeholders, and the general public.



Schedule

[bookmark: _GoBack]Assuming adequate funding, actions under this plan will begin with radio-collaring elk in February 2016, followed by public outreach, private lands conflict mitigation and contacts, and enhanced forage monitoring and changes to supplemental feeding in March/April 2016, and initiating supplemental feeding changes in January 2017..



Budget [summarize totals by agency]





 

EXECUTIVE SUMMARY  
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
GTNP elk reduction program when necessary,  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available.  The 
BEMP also calls for the , and development of a 
dynamic framework and the use of strategies 
identified through an adaptive, progressive and 
collaborative approach to adaptive management 
plan for decreasing decrease the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework referenced 
in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison, which were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but 
reintroduced to Jackson Hole in 1948, discovered 
elk feedlines in 1980 and began a long, sustained 
period of population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north and 
on GTNP and Bridger-Teton National Forest lands. 
 
Objectives 
This management stepdown plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plana structured framework for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) to 5,000 elk and 
500 bison, and b) [to a point where] elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in the GTNP 
summer herd; and 4) Enhance public 
outreach/education.  The BEMP further stated 
that consideration criteria for implementing the 
2nd phase of reduced feeding will include: 1) the 
level of forage production and availability on the 
National Elk Refuge and adjacent winter ranges, 
2) maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate bison 
and elk livestock conflicts, such as co-mingling on  
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 



 

on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
Strategies 
 Elk have been fed for some period during nearly 
every winter except eight on the National Elk 
Refuge since 1912, and bison have been fed there 
since 1980.  The attraction of highly nutritious, 
easily accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and, during some years, abundant. Attempting to 
modify this behavior on a large scale is 
unprecedented and will necessarily require 
investigation, constant evaluation, modifications 
to approach when indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly the number 
of animals on feed. Since we are most interested 
in the intensity of supplemental feeding, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD) and bison-
fed-days (BFD) as a gauge of feeding intensity.  
For example, if 5,000 were elk were fed for 100 
days during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 

intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
equal 32,000 for bison and 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson elk herd 
(JEH) in moose, within 70 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision, which is currently a 
work in progress.   
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables.   Time of season 
could influence this interval, most likely 
shortening it as the feeding initiation date gets 
later.  During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 

Comment [KS1]: This succinct description of the 
purpose of the plan is excellent and should be 
highlighted in a stand-alone box; margin?  

Comment [KS2]: My addition is awkward but 
should be included for accuracy.  Rewrite as 
needed. 

Comment [S3]: Steve K, either this one or the 
version you originally drafted. 

Comment [KS4]: This may need a bit more 
explanation. 



 

season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  The distribution of animals, 
particularly on private, livestock producing lands, 
would also be considered.   
 
Initially, termination of feeding, which has been 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The purpose of changing the feeding protocol is 
to change elk/bison behavior and establish a 
cohort of animals that are not conditioned to 
supplemental feeding and will instead utilize 
native winter range.  The desire is to 
progressively increase over time, the percentage 
of these herds that utilize native winter range.      
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits 
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on chronically low bull ratios in the park 
summer herd, permit types for the park’s elk 
reduction program (ERP)  went to antlerless only 
in 2012.  ERP permit structures in the park will 
remain antlerless only unless bull ratios 
consistently exceed 35:100 cows.  Park and 
refuge officials will work together to support this 
goal, recognizing that bulls harvested on the NER 
are most likely from the park summer herd 
segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 

on the NER. While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little change 
under this plan.  Consideration would be given to 
later hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate potential changes 
in bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines, 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 



 

Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
Strategies considered but rejected during the 
development of this plan included fertility control 
in elk and bison, agency reduction of either elk or 
bison, and altering rations of supplemental feed. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution.  Over time this 
will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to other factors. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution, including differences 
in sex or age classes in some cases; 3) 
determining elk and bison fed days each feeding 
season; 4) estimating winter mortality; 5) 
estimating brucellosis seroprevalence rates; and 
6) CWD surveillance.  In many cases, monitoring 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying annual environmental conditions.  
Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management update/report, completed by NER 
staff by the end of March May for the previous 
year.  
 

Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and key 
stakeholder groups must understand the 
biological needs for and strategies of this plan to 
gain general consent to modify longstanding 
elk/bison herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring and changes to supplemental 
feeding in March/April 2016, and initiating 
supplemental feeding changes in January 2017.. 
 
Budget [summarize totals by agency] 
 

Comment [KS5]: Eric, please review this 
paragraph.  Will this plan allow this.   



From: Dewey, Sarah
To: Steve Kallin
Subject: AMP comments
Date: Monday, August 10, 2015 2:13:47 PM
Attachments: NER AMP Draft v2.0 7-24-15 SRD edits.docx

Steve,

Attached is my copy of the AMP with suggested edits and comments.  We covered, most if
not all, of these last week.  I am still chasing down some numbers for the the table and may
have a couple of other loose ends.  Will try to get these to you later this week if I am able. 
Thanks.

Sarah

-- 
Sarah Dewey, Wildlife Biologist
Grand Teton National Park
Science and Resource Management
P.O. Box 170
Moose, WY 83012
(307) 739-3488

mailto:sarah_dewey@nps.gov
mailto:steve_kallin@fws.gov
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Dewey, Sarah R.: Suggest changing to the official acronym GRTE.  If so, will need to global replace all instances.	Comment by Steve: Problem here	Comment by Dewey, Sarah R.: Something missing in this sentence	Comment by Dewey, Sarah R.: Stepdown seems like awkward terminology.   Could something like implementation strategy using an adaptive framework work? If stepdown is standard in USFWS I’m ok with it.	Comment by Dewey, Sarah R.: Might be better to spell this out



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 	Comment by Dewey, Sarah R.: Reference to AMP	Comment by Dewey, Sarah R.: Have not yet talked about phasing so there is no context for this.	Comment by Dewey, Sarah R.: What specifically does this refer to?



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness (Cole 1969, Smith and Robbins 1994).  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER and the town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.	Comment by Dewey, Sarah R.: Is it important to note that the Hoback drainage is outside of the current boundaries of JEHU? [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and belownear its herd objective of 11,000 adopted by the WGFD (Fig. 2)	Comment by Dewey, Sarah R.: Suggest adding a line to the figure that depicts the objective of 11,000 elk.



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley (citation?), but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacementreduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.	Comment by Dewey, Sarah R.: 1958 according to Boyce (1989) p. 8.	Comment by Dewey, Sarah R.: Clarify that this occurs on FS lands and NER?[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).	Comment by Dewey, Sarah R.: Suggest adding a line to the figure showing the objective of 500 bison.



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  	Comment by Dewey, Sarah R.: AMP reference







Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet include all of the elements adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework” of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed identified(Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Dewey, Sarah R.: AMP reference



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a pathoutline a framework for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.	Comment by Dewey, Sarah R.: Aside from the Executive Summary, this is the first mention of phasing.  Suggest providing some background so readers can understand the context.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding. Suggest referring to page numbers in BEMP for these obj

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, and some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves (citation?) and 2) high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will may have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin, Fish Creek) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Dewey, Sarah R.: Awkward, suggest reworking.

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreasacres of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Objectives of ecological restoration include restoring abandoned hayfields to native communities to improve wildlife forage and habitat, and visitor opportunities to enjoy wildlife viewing.  After 2 years of research and field studies, restoration efforts began in 2008.  The restoration process involves several steps including: prescribed fire, herbicide applications, cereal grain cover crops, and finally native seeding. Substantial progress in this endeavor has been made since 2007, including:   Currently, 1,184 acres of previously cultivated lands are under restoration treatment.  Of the 1,184 acres undergoing treatment, 657 acres has been seeded with native grass, shrub, and select fob mixes.  One hundred of these acres are currently fenced to reduce grazing pressure from bison and other ungulates.  The remaining 527 acres will be seeded once removal of the invasive vegetation is successful.  All treatments are monitored for native plant establishment and invasive plant infestations and treatments will be adjusted as necessary.  The park will continue to seek funding for additional restoration of the remaining areas.    [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]	Comment by Dewey, Sarah R.: The GRTE veg folks use a figure of 4,500 ac as does the BEMP



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Dewey, Sarah R.: Update with most recent WY EO



Strategies



This section will describes the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more greater reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).	Comment by Dewey, Sarah R.: Suggest taking verbatim from the plan p. 135



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.	Comment by Dewey, Sarah R.: Awkward.  Suggest reworking.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.	Comment by Dewey, Sarah R.: Is it just the feedgrounds or anywhere in the Jackson elk herd?



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  	Comment by Dewey, Sarah R.: GRTE has also cooperated with the state to collect CWD samples.  WGF Techs collect samples during ERP and GRTE staff collect samples from roadkilled elk and other cervids in the park.



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Dewey, Sarah R.: A little confusing what this means.  



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer experience a nutritional deficit and mortality because of beingthey are displaced from feedlines by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.	Comment by Dewey, Sarah R.: Is this necessary here? Move to monitoring section?



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later (Fig ?).  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should would? be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   	Comment by Dewey, Sarah R.: Is this the best location for this statement.  Perhaps move to a place where we discuss options if not having success??	Comment by Dewey, Sarah R.: Again, may want to acknowledge DOI Bison Conservation direction and articulate how such a proposal would not be in contradiction to that direction.



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 	Comment by Dewey, Sarah R.: Do we need to acknowledge/mention the DOI Bison Conservation Initiative Report - Dratch, P. A., and P. J. P. Gogan. Bison Conservation Initiative: Bison Conservation Genetics Workshop: report and recommendations. Natural Resource Report NPS/NRPC/BRMD/NRR— 2010/257. National Park Service, Fort Collins, Colorado.  “Third, to preserve genetic variation in federal bison herds over decades and centuries, herds should be managed at a population or metapopulation level of 1,000 animals or more, with a sex ratio that enables competition between breeding bulls. The parks and refuges that currently have bison herds, with the exception of Yellowstone National Park, do not have enough land to support a population of this size. In the short term, it will be important to develop satellite herds to attain population targets, and develop a metapopulation structure between herds.” May just want to acknowledge that our objective is not contrary to this recommendations in this report.



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection	Comment by Dewey, Sarah R.: Is this supposed to be different than info provided on page 11?



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions







GRTE summer elk count







GRTE summer bulls ratios







Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.





	20	
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton




















[image: ]

Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  	Comment by Dewey, Sarah R.: Add Y axis to figure.  Consider also adding a line depicting the year moving average.

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays days (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)	Comment by Dewey, Sarah R.: Add Y axis and possibly line depicting 3-year running average, so readers can see how it works.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.	Comment by Dewey, Sarah R.: Lots of references to AMP in this paragraph	Comment by Dewey, Sarah R.: Add Y axis



Elk Collaring	Comment by Dewey, Sarah R.: Will we want to continue the cooperative monitoring efforts as well.  If so, this, might want to describe here.



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGET	Comment by Dewey, Sarah R.: Still working on some  of these items.Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution

10,000

11,000

12,000

13,000

14,000

Collaborative elk monitoring (GRTE portion)











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











Monitoring

16,0000

16,000

18,000

20,000

20,000

     Temporary bison fencing

24,000





40,000



Temporary fence maintainance

6,000

8,000

8,000

6,000

10,000

     Hayfields restoration

84,000

70,000

70,000

90,000

90,000

     Exotic plant mitigation

50,000

52,000

46,000

60,000

66,000

     monitoringRest seed propagation







94,000

66,000

Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  
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 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 







Winter Count	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	14986	14721	16236	13359	13060	12621	12584	12132	12960	12095	10858	11853	11786	12370	10794	9136	11503	11519	11051	11423	10465	Population Estimate	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	16966	16385	14956	13457	13730	12610	12855	12777	12881	12550	11691	11978	11982	11200	11600	11000	





Winter Count	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	14986	14721	16236	13359	13060	12621	12584	12132	12960	12095	10858	11853	11786	12370	10794	9136	11503	11519	11051	11423	10465	Population Estimate	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	16966	16385	14956	13457	13730	12610	12855	12777	12881	12550	11691	11978	11982	11200	11600	11000	





Percent of Classified Elk on NER as of December 1	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	20	07	2008	2009	2010	2011	2012	2013	2014	0.65223836347465169	0.94884349147391522	0.91592482690405541	0.95067731851337267	0.89362363919129084	0.81010230179028131	0.62620920933832069	0.74362218005481762	0.82130119296519488	0.98280009622323794	0.93068181818181817	0.85521398432790841	0.40635294117647058	0.791437049597287	0.58496601359456213	0.48714605067064082	0.57687779609135859	0.65260273972602745	0.27146814404432135	0.49983681462140994	0.41344643418158972	0.68664187643020591	0.64244383934649418	0.59891326222579999	0.45364041604754829	0.42711910976782524	0.35623505725430982	0.16123263172375843	5.8417663293468258E-2	0.30828814872192101	0.11	0.1	0.02	0.37	

Percent of Classified Elk on NER as of December 1	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	20	07	2008	2009	2010	2011	2012	2013	2014	0.65223836347465169	0.94884349147391522	0.91592482690405541	0.95067731851337267	0.89362363919129084	0.81010230179028131	0.62620920933832069	0.74362218005481762	0.82130119296519488	0.98280009622323794	0.93068181818181817	0.85521398432790841	0.40635294117647058	0.791437049597287	0.58496601359456213	0.48714605067064082	0.57687779609135859	0.65260273972602745	0.27146814404432135	0.49983681462140994	0.41344643418158972	0.68664187643020591	0.64244383934649418	0.59891326222579999	0.45364041604754829	0.42711910976782524	0.35623505725430982	0.16123263172375843	5.8417663293468258E-2	0.30828814872192101	0.11	0.1	0.02	0.37	

Proportion JEH Classified on NER Feedgrounds	2008	2009	2010	2011	2012	2013	2014	2015	64.244139046079226	67.342968315730971	47.591943957968475	67.338955055202987	63.894435280840355	56.872681205320788	72.625404884881391	78.905294836828745	Proportion JEH Classified on NER Feedgrounds	2008	2009	2010	2011	2012	2013	2014	2015	64.244139046079226	67.342968315730971	47.591943957968475	67.338955055202987	63.894435280840355	56.872681205320788	72.625404884881391	78.905294836828745	Elk Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	724220	540940	223614	746800	393344	345438	461700	498170	Bison Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	82124	48618	26035	70498	31024	38232	39558	37200	Elk Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	724220	540940	223614	746800	393344	345438	461700	498170	Bison Fed Days	2008	2009	2010	2011	2012	2013	2014	2015	82124	48618	26035	70498	31024	38232	39558	37200	Total	2008	2009	2010	2011	2012	2013	2014	2015	1.2583364791745313	1.2381345439537763	0.78196872125115002	1.8719339013684482	1.1005434782608696	1.1455847255369929	0.56653809064609451	1.7997616209773539	Calf	1.7384731670445956	1.4598540145985401	3.6363636363636362	5.0308914386584291	2.1428571428571428	2.4960998439937598	1.0968921389396709	8.9468779123951538	Total	2008	2009	2010	2011	2012	2013	2014	2015	1.2583364791745313	1.2381345439537763	0.78196872125115002	1.8719339013684482	1.1005434782608696	1.1455847255369929	0.56653809064609451	1.7997616209773539	Calf	1.7384731670445956	1.4598540145985401	3.6363636363636362	5.0308914386584291	2.1428571428571428	2.4960998439937598	1.0968921389396709	8.9468779123951538	image1.jpg



image10.jpg



image2.jpg



image20.jpg



image3.jpg



image30.jpg



image4.jpg



image40.jpg



image5.wmf

0


10


20


30


40


50


60


70


80


E


l


k


 


o


n


 


F


e


e


d


 


:


 


E


s


t


.


 


P


o


p


u


l


a


t


i


o


n


 


Year


Proportion of Elk on


Feed


Trend




image50.wmf

0


10


20


30


40


50


60


70


80


E


l


k


 


o


n


 


F


e


e


d


 


:


 


E


s


t


.


 


P


o


p


u


l


a


t


i


o


n


 


Year


Proportion of Elk on


Feed


Trend




image6.wmf

0


500


1000


1500


2000


2500


3000


E


l


k


 


h


a


r


v


e


s


t


e


d


Year


Jackson elk herd


Grand Teton




image60.wmf

0


500


1000


1500


2000


2500


3000


E


l


k


 


h


a


r


v


e


s


t


e


d


Year


Jackson elk herd


Grand Teton




image7.wmf

0


200


400


600


800


1000


1200


E


l


k


 


h


a


r


v


e


s


t


e


d


Year




image70.wmf

0


200


400


600


800


1000


1200


E


l


k


 


h


a


r


v


e


s


t


e


d


Year




image8.jpg



image80.jpg



image9.jpg



image90.jpg



image10.png



image100.png



image11.png



image110.png



image12.jpeg





 

 
 

BISON AND ELK  
MANAGEMENT STEP DOWN PLAN 
A Structured Framework for Reducing Reliance on Supplemental 
Winter Feeding 

 
National Elk Refuge 
Grand Teton National Park 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
July 24, 2015

U.S. Fish and Wildlife Service                National Park Service 



 

 
 

BISON AND ELK 

MANAGEMENT STEPDOWN PLAN 
For the 

National Elk Refuge, 

Grand Teton National Park, 

John D. Rockefeller, Jr. Memorial Parkway 
Teton County, Wyoming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Suggested Citation:  U.S. Fish and Wildlife Service:  2015.  Bison and elk 
management stepdown plan, National Elk Refuge and Grand Teton National 
Park.  U.S. Department of the Interior, Washington D.C.  Available online at: 



 

 i  
 

TABLE OF CONTENTS 

List of Tables .....................................................................................................   

List of Figures ....................................................................................................  

Executive Summary ...........................................................................................  

Introduction ......................................................................................................  

Elk and Bison Populations ......................................................................  

Planning History .....................................................................................  

National Environmental Protection Act Compliance ................................  

Adaptive Management Planning .............................................................  

Objectives .........................................................................................................  

Management Actions and Strategies .................................................................  

Background ............................................................................................  

Important Changes since 2007 ................................................................  

Current Management .............................................................................  

Chronic Wasting Disease .............................................................  

Winter Feeding ...........................................................................  

Harvest .......................................................................................  

Hazing .........................................................................................  

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Methods and Assumptions Common to All Strategies .............................  

Strategies ...............................................................................................  

Chronic Wasting Disease .............................................................  

Winter Feeding ...........................................................................  



 

 ii  
 

Harvest .......................................................................................  

Hazing .........................................................................................  

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Strategies Considered but Rejected ........................................................  

Models of System Dynamics ..............................................................................  

Monitoring ........................................................................................................  

Evaluation/Future Management ........................................................................  

Public Outreach and Education ..........................................................................  

Schedule ...........................................................................................................  

Budget ..............................................................................................................  

Literature Cited .................................................................................................  

Appendix I. Summary of primary potential impacts associated with reduced 
supplemental feeding, as identified in alternative 4 environmental consequences section 
of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS 
and USNPS 2007). ..............................................................................................  

Appendix 2. Monitoring Supplemental Materials: Feeding Initiation Methods ......  

Appendix 3. Communication Plan .......................................................................  

Appendix 4.  Models ..................................................................................................

  



 

 iii  
 

EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness (Cole 1969, Smith and Robbins 1994).   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER and the town 
of Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 

Comment [SRD10]: Is it important to note that 
the Hoback drainage is outside of the current 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and belownear its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley (citation?), but were 
extirpated outside Yellowstone National Park by 
the mid-1880s. In 1948, 20 bison from 
Yellowstone National Park (YNP) were 
reintroduced to the 1,500-acre Jackson Hole 
Wildlife Park near Moran. The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 

Zoological Society, the Jackson Hole Preserve, 
Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacementreduce displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 
program to evaluate responses of the system to 
management actions (Walters 1986).  

 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet include all of the elements 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This Step-
Down Plan is more accurately described as a 
“structured framework” of adaptive management 
actions that progressively transitions from 
supplemental winter feeding to greater reliance 
on free-standing forage (BEMP ROD p.5).     
 
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
identified(Table 1).  This adaptive management 
plan addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a pathoutline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 
Suggest referring to page numbers in 
BEMP for these obj 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
   

Comment [SRD17]: AMP reference 
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reliance on supplemental feeding while considering the six criteria listed above.      
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 

it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 
and design, based on abundant empirical 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 

more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (citation?) and 2) high numbers of 
elk that summer immediately adjacent to NER 
(Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will may have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
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densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 

Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend



 

 11  
 

drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 
acreasacres of previously irrigated and cultivated 
grasslands in GTNP in need of restoration to 
native sagebrush grasslands community.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing.  After 2 years of research and field 
studies, restoration efforts began in 2008.  The 
restoration process involves several steps 
including: prescribed fire, herbicide applications, 
cereal grain cover crops, and finally native 
seeding. Substantial progress in this endeavor has 
been made since 2007, including:   Currently, 
1,184 acres of previously cultivated lands are 
under restoration treatment.  Of the 1,184 acres 
undergoing treatment, 657 acres has been 
seeded with native grass, shrub, and select fob 
mixes.  One hundred of these acres are currently 
fenced to reduce grazing pressure from bison and 
other ungulates.  The remaining 527 acres will be 
seeded once removal of the invasive vegetation is 
successful.  All treatments are monitored for 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  The park will continue to seek funding 
for additional restoration of the remaining areas.    
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 

season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describes the management 
action this AMP proposes to implement.  As such, 
it unveils the heart of management changes 
necessary to begin the process of transitioning to 
more greater reliance of bison and elk on native 
forage during winter.  Fundamentally, the 
strategies discussed in this plan represent an 
experiment designed to achieve Phase I 
objectives of 5,000 elk and 500 bison on NER and 
are a first step towards reducing reliance on 
supplemental feeding while meeting the 
sustainable population goals identified in the 
AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer experience a nutritional deficit 
and mortality because of beingthey are displaced 
from feedlines by more dominant animals.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later (Fig ?).  This trend 
may necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should would? be given to 
reducing the bison herd population objective in 
the future.  This would lower winter forage 
consumption on the NER and help reduce elk and 
bison winter concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

GRTE summer elk count    
GRTE summer bulls ratios    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 



 

 21  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays days (EFD) and bison-fed-days (BFD) 
are a proxy for these conditions. EFD and BFD will 
be calculated annually for each species based on 
the following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
Temporary fence maintainance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     monitoringRest seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ42]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ43]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ44]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ45]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ46]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD47]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (NER, unpublished data)citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.	Comment by Cole, Eric: Bruce did find elk movements to upper green and wind river associated with his captures in the Gros Ventre, but I am not aware of any associated publications. WGFD has also likely documented movements to these areas in their more recent captures, but again I’m not sure of any associated publications.  The GTNP Pathways study documented movements to Eastern Idaho?



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 19531958 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).



In Phase 1 of the second Sustainable Populations objective (Fig. 5), the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives (Addressed in Step Down Plan):

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Cole, Eric: Need to address uncertainty associated with climate change effects



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison discovered refuge feeding operations in 1980, and since that time they have been Bison are fed as necessary each year to help minimize disruption to elk feeding operations. Because bison displace elk from feedlines, NER staff attempt to feed most bison in the northernmost refuge feedground and to provide a heavy ration that keeps them in this area. This strategy prevents bison from mingling with elk and also prevents bison from moving to areas where conflicts with humans are more likely.  Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

NER staff haze elk and bison to conserve winter forage, prevent year round use of winter range, and in some cases to prevent elk and bison from moving to private lands or other areas where conflicts with humans are likely.  Hazing using ATVs has proven most effective. The strategy is typically employed during 3 time periods: 1)In May to move elk and bison off NER that are lingering on NER winter range; 2) In July when some bison typically return to NER; and 3) In the period just prior to feeding initiation when elk and bison are most likely to leave NER for private lands.

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 500,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 250,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.	Comment by Cole, Eric: Requires some modification based on our discussion at meeting including possible subsequent actions: Lowering Jackson Elk Herd Objective, Lowering Jackson Bison Herd Objective, CWD incursion, etc. Perhaps in table format with justification?

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to have fewer negative effectsbe more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The percentage of elk that winter on NER that were counted on NER on December 1. Aannual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

ManagemenPlan Implementationt

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold

2008-2015 Average:

3.3% (range 1.1-9.0%)

<= 10%



  Elk/bison distribution -– visual?







  Elk/bison distribution – 

  collars

Almost no documented use of private lands during feeding operations

Unknown, but likely higher use of private lands than current management



  Elk Winter mortality (all age classes)

2008-2015 Average:

1.2% (range 0.6-1.9%) 

<=3%



  Elk summer range segment

  Proportions for elk that winter on NER

Approximately

40% GTNP North of Moose

35% South Snake River

10%Gros Ventre/Flat Creek

10% Teton Wilderness

5% Southern Yellowstone



Unknown, but will be monitored based on summer distribution of radio collared elk 











Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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 Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Note on following figures 9 and 10:
	Comment by Cole, Eric: Since this is no longer an AMP, either the figures need to be removed or reworded.Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). We will use modeling to quantify the effects of our management actions on 2 key repsonses of interest, elk distribution and winter elk calf mortality. 



Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 43).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to winter elk calf survival. other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.

[bookmark: _GoBack]To facilitate modeling, we will collect data on the following associated variables (Table #). The table lists variables and how they relate to our efforts to use modeling to explain changes in elk distribution and elk calf mortality relative to our principal action of reducing feed season length.









		Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf mortality on NER. 



		VARIABLE

		SOURCE

		Elk Winter Distribution Model

		Elk Calf Mortality Model



		Proportion Jackson Elk Herd on NER Feedgrounds

		WGFD/NER Jackson Elk Herd February Classification Count

		Yes

		No



		Proportion Jackson Elk Herd from South Snake River summer segment

		Determined from elk GPS collar data for elk captured on NER 

		Yes

		No



		Number of wolf packs in the Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated total wolf numbers in Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated number of wolves using NER in winter

		NER observations

		Yes

		Yes



		Total NER herbaceous forage biomass

		NER forage production survey data

		Yes

		Yes



		Snow Water Equivalent

		NOAA snowtell site data

		Yes

		Yes



		NER Winter elk Mortality (calf)

		NER winter elk mortality survey

		No

		Yes



		Snow Depth

		NOAA Snowtell sites and NER measurements 

		Yes

		Yes



		Available Forage

		NER and GTNP monitoring in winter months

		Yes

		Yes



		NER Elk and Bison Fed Days

		NER feeding records and daily feedground estimates of elk and bison

		Yes

		Yes



		NER Feeding Start Date

		NER feeding records

		Yes

		Yes



		Gros Ventre Feeding Start date

		WGFD feeding records

		Yes

		No



		Elk Hunting Pressure by Hunt Area

		Estimated number of hunter days from WGFD completion reports

		Yes

		Yes







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models	Comment by Cole, Eric: Barring additional comments from Jeff, in my conversation with him on 8/10/15 he recommended retaining this information as is in the appendix for now.  We are unlikely to do any new modeling prior to the release of the draft.  It will be important to document which variables for which data will be collected to support modeling efforts. See additions to monitoring section.

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER, 
unpublished data)citations). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 

Comment [CE3]: Bruce did find elk movements 
to upper green and wind river associated with his 
captures in the Gros Ventre, but I am not aware of 
any associated publications. WGFD has also likely 
documented movements to these areas in their 
more recent captures, but again I’m not sure of any 
associated publications.  The GTNP Pathways study 
documented movements to Eastern Idaho? 
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local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 

of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 

New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19531958 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 

the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second Sustainable Populations 
objective (Fig. 5), the aim is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (Addressed in Step Down Plan): 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 

Comment [CE4]: Need to address uncertainty 
associated with climate change effects 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend



 

 10  
 

lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been Bison 
are fed as necessary each year to help minimize 
disruption to elk feeding operations. Because 
bison displace elk from feedlines, NER staff 
attempt to feed most bison in the northernmost 
refuge feedground and to provide a heavy ration 
that keeps them in this area. This strategy 
prevents bison from mingling with elk and also 
prevents bison from moving to areas where 
conflicts with humans are more likely.  Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 

in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve 
winter forage, prevent year round use of 
winter range, and in some cases to prevent 
elk and bison from moving to private lands or 
other areas where conflicts with humans are 
likely.  Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1)In May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) In July when some bison 

typically return to NER; and 3) In the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S5]: SK’s draft. 

Comment [S6]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 

Comment [CE7]: Requires some modification 
based on our discussion at meeting including 
possible subsequent actions: Lowering Jackson Elk 
Herd Objective, Lowering Jackson Bison Herd 
Objective, CWD incursion, etc. Perhaps in table 
format with justification? 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
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reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The percentage of elk that winter on 
NER that were counted on NER on December 1. 
Aannual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
ManagemenPlan 
Implementationt 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution -– 
visual? 

   

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%)  

<=3%  

  Elk summer range segment 
  Proportions for elk that 
winter on NER 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk  

 

    
Harvest  National Elk Refuge 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 



 

 20  
 

  

Note on following figures 9 and 10:  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

   

    
 

Comment [CE8]: Since this is no longer an AMP, 
either the figures need to be removed or reworded. 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality.  
 
Fig. 11 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 43).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

To facilitate modeling, we will collect data on the 
following associated variables (Table #). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 

 
Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk 
calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      

          
 



 

 32  
 

 

 

LITERATURE CITED [incomplete]

 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 

Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
Wildlife Management, 79: 877–886.  

 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United 

States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 
03/26/10. 

 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United 

States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document 
#1322265, Filed: 08/03/2011. 
 

Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 
Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus 

Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-
reports/reports-in-brief/Science-Report-Brief-final.pdf 

 



 

 33  
 

[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National 
Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed 
May 2015. 

 
National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available 

at 6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National 
Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 

http://www.nps.gov/policy/MP2006.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-105publ57/pdf/PLAW-105publ57.pdf
http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/
http://www.fws.gov/bisonandelkplan/


 

 34  
 

 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 
  



 

 35  
 

APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [CE9]: Barring additional comments 
from Jeff, in my conversation with him on 8/10/15 
he recommended retaining this information as is in 
the appendix for now.  We are unlikely to do any 
new modeling prior to the release of the draft.  It 
will be important to document which variables for 
which data will be collected to support modeling 
efforts. See additions to monitoring section. 

Comment [WJ10]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ11]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ12]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ13]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ14]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD15]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Dewey, Sarah R.: Suggest changing to the official acronym GRTE.  If so, will need to global replace all instances.	Comment by Steve: Problem here	Comment by Dewey, Sarah R.: Something missing in this sentence	Comment by Dewey, Sarah R.: Stepdown seems like awkward terminology.   Could something like implementation strategy using an adaptive framework work? If stepdown is standard in USFWS I’m ok with it.	Comment by Dewey, Sarah R.: Might be better to spell this out



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 	Comment by Dewey, Sarah R.: Reference to AMP	Comment by Dewey, Sarah R.: Have not yet talked about phasing so there is no context for this.	Comment by Dewey, Sarah R.: What specifically does this refer to?



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness (Cole 1969, Smith and Robbins 1994).  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER and the town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.	Comment by Dewey, Sarah R.: Is it important to note that the Hoback drainage is outside of the current boundaries of JEHU? [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and belownear its herd objective of 11,000 adopted by the WGFD (Fig. 2)	Comment by Dewey, Sarah R.: Suggest adding a line to the figure that depicts the objective of 11,000 elk.



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley (citation?), but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacementreduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.	Comment by Dewey, Sarah R.: 1958 according to Boyce (1989) p. 8.	Comment by Dewey, Sarah R.: Clarify that this occurs on FS lands and NER?[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).	Comment by Dewey, Sarah R.: Suggest adding a line to the figure showing the objective of 500 bison.



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  	Comment by Dewey, Sarah R.: AMP reference







Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet include all of the elements adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework” of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed identified(Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Dewey, Sarah R.: AMP reference



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a pathoutline a framework for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.	Comment by Dewey, Sarah R.: Aside from the Executive Summary, this is the first mention of phasing.  Suggest providing some background so readers can understand the context.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding. Suggest referring to page numbers in BEMP for these obj

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, and some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves (citation?) and 2) high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will may have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin, Fish Creek) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 	Comment by Dewey, Sarah R.: Awkward, suggest reworking.

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreasacres of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Objectives of ecological restoration include restoring abandoned hayfields to native communities to improve wildlife forage and habitat, and visitor opportunities to enjoy wildlife viewing.  After 2 years of research and field studies, restoration efforts began in 2008.  The restoration process involves several steps including: prescribed fire, herbicide applications, cereal grain cover crops, and finally native seeding. Substantial progress in this endeavor has been made since 2007, including:   Currently, 1,184 acres of previously cultivated lands are under restoration treatment.  Of the 1,184 acres undergoing treatment, 657 acres has been seeded with native grass, shrub, and select fob mixes.  One hundred of these acres are currently fenced to reduce grazing pressure from bison and other ungulates.  The remaining 527 acres will be seeded once removal of the invasive vegetation is successful.  All treatments are monitored for native plant establishment and invasive plant infestations and treatments will be adjusted as necessary.  The park will continue to seek funding for additional restoration of the remaining areas.    [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]	Comment by Dewey, Sarah R.: The GRTE veg folks use a figure of 4,500 ac as does the BEMP



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Dewey, Sarah R.: Update with most recent WY EO



Strategies



This section will describes the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more greater reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).	Comment by Dewey, Sarah R.: Suggest taking verbatim from the plan p. 135



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.	Comment by Dewey, Sarah R.: Awkward.  Suggest reworking.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.	Comment by Dewey, Sarah R.: Is it just the feedgrounds or anywhere in the Jackson elk herd?



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  	Comment by Dewey, Sarah R.: GRTE has also cooperated with the state to collect CWD samples.  WGF Techs collect samples during ERP and GRTE staff collect samples from roadkilled elk and other cervids in the park.



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Dewey, Sarah R.: A little confusing what this means.  



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer experience a nutritional deficit and mortality because of beingthey are displaced from feedlines by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.	Comment by Dewey, Sarah R.: Is this necessary here? Move to monitoring section?



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later (Fig ?).  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should would? be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   	Comment by Dewey, Sarah R.: Is this the best location for this statement.  Perhaps move to a place where we discuss options if not having success??	Comment by Dewey, Sarah R.: Again, may want to acknowledge DOI Bison Conservation direction and articulate how such a proposal would not be in contradiction to that direction.



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 	Comment by Dewey, Sarah R.: Do we need to acknowledge/mention the DOI Bison Conservation Initiative Report - Dratch, P. A., and P. J. P. Gogan. Bison Conservation Initiative: Bison Conservation Genetics Workshop: report and recommendations. Natural Resource Report NPS/NRPC/BRMD/NRR— 2010/257. National Park Service, Fort Collins, Colorado.  “Third, to preserve genetic variation in federal bison herds over decades and centuries, herds should be managed at a population or metapopulation level of 1,000 animals or more, with a sex ratio that enables competition between breeding bulls. The parks and refuges that currently have bison herds, with the exception of Yellowstone National Park, do not have enough land to support a population of this size. In the short term, it will be important to develop satellite herds to attain population targets, and develop a metapopulation structure between herds.” May just want to acknowledge that our objective is not contrary to this recommendations in this report.



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection	Comment by Dewey, Sarah R.: Is this supposed to be different than info provided on page 11?



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions







GRTE summer elk count







GRTE summer bulls ratios







Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  	Comment by Dewey, Sarah R.: Add Y axis to figure.  Consider also adding a line depicting the year moving average.

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays days (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)	Comment by Dewey, Sarah R.: Add Y axis and possibly line depicting 3-year running average, so readers can see how it works.



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.	Comment by Dewey, Sarah R.: Lots of references to AMP in this paragraph	Comment by Dewey, Sarah R.: Add Y axis



Elk Collaring	Comment by Dewey, Sarah R.: Will we want to continue the cooperative monitoring efforts as well.  If so, this, might want to describe here.



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGET	Comment by Dewey, Sarah R.: Still working on some  of these items.Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution

10,000

11,000

12,000

13,000

14,000

Collaborative elk monitoring (GRTE portion)











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











Monitoring

16,0000

16,000

18,000

20,000

20,000

     Temporary bison fencing

24,000





40,000



Temporary fence maintainance

6,000

8,000

8,000

6,000

10,000

     Hayfields restoration

84,000

70,000

70,000

90,000

90,000

     Exotic plant mitigation

50,000

52,000

46,000

60,000

66,000

     monitoringRest seed propagation







94,000

66,000

Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (NER, unpublished data)citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.	Comment by Cole, Eric: Bruce did find elk movements to upper green and wind river associated with his captures in the Gros Ventre, but I am not aware of any associated publications. WGFD has also likely documented movements to these areas in their more recent captures, but again I’m not sure of any associated publications.  The GTNP Pathways study documented movements to Eastern Idaho?



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 19531958 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).



In Phase 1 of the second Sustainable Populations objective (Fig. 5), the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives (Addressed in Step Down Plan):

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Cole, Eric: Need to address uncertainty associated with climate change effects



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison discovered refuge feeding operations in 1980, and since that time they have been Bison are fed as necessary each year to help minimize disruption to elk feeding operations. Because bison displace elk from feedlines, NER staff attempt to feed most bison in the northernmost refuge feedground and to provide a heavy ration that keeps them in this area. This strategy prevents bison from mingling with elk and also prevents bison from moving to areas where conflicts with humans are more likely.  Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

NER staff haze elk and bison to conserve winter forage, prevent year round use of winter range, and in some cases to prevent elk and bison from moving to private lands or other areas where conflicts with humans are likely.  Hazing using ATVs has proven most effective. The strategy is typically employed during 3 time periods: 1)In May to move elk and bison off NER that are lingering on NER winter range; 2) In July when some bison typically return to NER; and 3) In the period just prior to feeding initiation when elk and bison are most likely to leave NER for private lands.

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 500,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 250,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.	Comment by Cole, Eric: Requires some modification based on our discussion at meeting including possible subsequent actions: Lowering Jackson Elk Herd Objective, Lowering Jackson Bison Herd Objective, CWD incursion, etc. Perhaps in table format with justification?

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to have fewer negative effectsbe more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The percentage of elk that winter on NER that were counted on NER on December 1. Aannual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

ManagemenPlan Implementationt

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold

2008-2015 Average:

3.3% (range 1.1-9.0%)

<= 10%



  Elk/bison distribution -– visual?







  Elk/bison distribution – 

  collars

Almost no documented use of private lands during feeding operations

Unknown, but likely higher use of private lands than current management



  Elk Winter mortality (all age classes)

2008-2015 Average:

1.2% (range 0.6-1.9%) 

<=3%



  Elk summer range segment

  Proportions for elk that winter on NER

Approximately

40% GTNP North of Moose

35% South Snake River

10%Gros Ventre/Flat Creek

10% Teton Wilderness

5% Southern Yellowstone



Unknown, but will be monitored based on summer distribution of radio collared elk 











Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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 Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Note on following figures 9 and 10:
	Comment by Cole, Eric: Since this is no longer an AMP, either the figures need to be removed or reworded.Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). We will use modeling to quantify the effects of our management actions on 2 key repsonses of interest, elk distribution and winter elk calf mortality. 



Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 43).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to winter elk calf survival. other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.

To facilitate modeling, we will collect data on the following associated variables (Table #). The table lists variables and how they relate to our efforts to use modeling to explain changes in elk distribution and elk calf mortality relative to our principal action of reducing feed season length.









		Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf mortality on NER. 



		VARIABLE

		SOURCE

		Elk Winter Distribution Model

		Elk Calf Mortality Model



		Proportion Jackson Elk Herd on NER Feedgrounds

		WGFD/NER Jackson Elk Herd February Classification Count

		Yes

		No



		Proportion Jackson Elk Herd from South Snake River summer segment

		Determined from elk GPS collar data for elk captured on NER 

		Yes

		No



		Number of wolf packs in the Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated total wolf numbers in Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated number of wolves using NER in winter

		NER observations

		Yes

		Yes



		Total NER herbaceous forage biomass

		NER forage production survey data

		Yes

		Yes



		Snow Water Equivalent

		NOAA snowtell site data

		Yes

		Yes



		NER Winter elk Mortality (calf)

		NER winter elk mortality survey

		No

		Yes



		Snow Depth

		NOAA Snowtell sites and NER measurements 

		Yes

		Yes



		Available Forage

		NER and GTNP monitoring in winter months

		Yes

		Yes



		NER Elk and Bison Fed Days

		NER feeding records and daily feedground estimates of elk and bison

		Yes

		Yes



		NER Feeding Start Date

		NER feeding records

		Yes

		Yes



		Gros Ventre Feeding Start date

		WGFD feeding records

		Yes

		No



		Elk Hunting Pressure by Hunt Area

		Estimated number of hunter days from WGFD completion reports

		Yes

		Yes







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models	Comment by Cole, Eric: Barring additional comments from Jeff, in my conversation with him on 8/10/15 he recommended retaining this information as is in the appendix for now.  We are unlikely to do any new modeling prior to the release of the draft.  It will be important to document which variables for which data will be collected to support modeling efforts. See additions to monitoring section.

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness (Cole 1969, Smith and Robbins 1994).   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER and the town 
of Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and belownear its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley (citation?), but were 
extirpated outside Yellowstone National Park by 
the mid-1880s. In 1948, 20 bison from 
Yellowstone National Park (YNP) were 
reintroduced to the 1,500-acre Jackson Hole 
Wildlife Park near Moran. The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 

Zoological Society, the Jackson Hole Preserve, 
Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacementreduce displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 
program to evaluate responses of the system to 
management actions (Walters 1986).  

 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet include all of the elements 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This Step-
Down Plan is more accurately described as a 
“structured framework” of adaptive management 
actions that progressively transitions from 
supplemental winter feeding to greater reliance 
on free-standing forage (BEMP ROD p.5).     
 
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [SRD16]: If this plan is not an AMP 
may not want to have this detail 
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
identified(Table 1).  This adaptive management 
plan addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a pathoutline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 
Suggest referring to page numbers in 
BEMP for these obj 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
   

Comment [SRD17]: AMP reference 

Comment [SRD18]: Aside from the Executive 
Summary, this is the first mention of phasing.  
Suggest providing some background so readers can 
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reliance on supplemental feeding while considering the six criteria listed above.      
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 

it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 
and design, based on abundant empirical 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 



 

 9  
 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 

more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (citation?) and 2) high numbers of 
elk that summer immediately adjacent to NER 
(Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will may have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
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densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 

Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Comment [SRD19]: Awkward, suggest 
reworking. 
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 
acreasacres of previously irrigated and cultivated 
grasslands in GTNP in need of restoration to 
native sagebrush grasslands community.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing.  After 2 years of research and field 
studies, restoration efforts began in 2008.  The 
restoration process involves several steps 
including: prescribed fire, herbicide applications, 
cereal grain cover crops, and finally native 
seeding. Substantial progress in this endeavor has 
been made since 2007, including:   Currently, 
1,184 acres of previously cultivated lands are 
under restoration treatment.  Of the 1,184 acres 
undergoing treatment, 657 acres has been 
seeded with native grass, shrub, and select fob 
mixes.  One hundred of these acres are currently 
fenced to reduce grazing pressure from bison and 
other ungulates.  The remaining 527 acres will be 
seeded once removal of the invasive vegetation is 
successful.  All treatments are monitored for 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  The park will continue to seek funding 
for additional restoration of the remaining areas.    
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 

season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S21]: SK’s draft. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describes the management 
action this AMP proposes to implement.  As such, 
it unveils the heart of management changes 
necessary to begin the process of transitioning to 
more greater reliance of bison and elk on native 
forage during winter.  Fundamentally, the 
strategies discussed in this plan represent an 
experiment designed to achieve Phase I 
objectives of 5,000 elk and 500 bison on NER and 
are a first step towards reducing reliance on 
supplemental feeding while meeting the 
sustainable population goals identified in the 
AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer experience a nutritional deficit 
and mortality because of beingthey are displaced 
from feedlines by more dominant animals.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later (Fig ?).  This trend 
may necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should would? be given to 
reducing the bison herd population objective in 
the future.  This would lower winter forage 
consumption on the NER and help reduce elk and 
bison winter concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

GRTE summer elk count    
GRTE summer bulls ratios    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays days (EFD) and bison-fed-days (BFD) 
are a proxy for these conditions. EFD and BFD will 
be calculated annually for each species based on 
the following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
Temporary fence maintainance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     monitoringRest seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
      

       
          
          

 

Comment [SRD40]: Still working on some  of 
these items. 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  

  



 

 37  
 

APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
 

  



 

 41  
 

APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ42]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ43]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ44]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ45]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ46]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD47]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER, 
unpublished data)citations). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 

Comment [CE3]: Bruce did find elk movements 
to upper green and wind river associated with his 
captures in the Gros Ventre, but I am not aware of 
any associated publications. WGFD has also likely 
documented movements to these areas in their 
more recent captures, but again I’m not sure of any 
associated publications.  The GTNP Pathways study 
documented movements to Eastern Idaho? 
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local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 

of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 

New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19531958 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 

the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second Sustainable Populations 
objective (Fig. 5), the aim is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (Addressed in Step Down Plan): 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 

Comment [CE4]: Need to address uncertainty 
associated with climate change effects 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been Bison 
are fed as necessary each year to help minimize 
disruption to elk feeding operations. Because 
bison displace elk from feedlines, NER staff 
attempt to feed most bison in the northernmost 
refuge feedground and to provide a heavy ration 
that keeps them in this area. This strategy 
prevents bison from mingling with elk and also 
prevents bison from moving to areas where 
conflicts with humans are more likely.  Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 

in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve 
winter forage, prevent year round use of 
winter range, and in some cases to prevent 
elk and bison from moving to private lands or 
other areas where conflicts with humans are 
likely.  Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1)In May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) In July when some bison 

typically return to NER; and 3) In the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S5]: SK’s draft. 

Comment [S6]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 

Comment [CE7]: Requires some modification 
based on our discussion at meeting including 
possible subsequent actions: Lowering Jackson Elk 
Herd Objective, Lowering Jackson Bison Herd 
Objective, CWD incursion, etc. Perhaps in table 
format with justification? 



 

 13  
 

 

Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
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reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The percentage of elk that winter on 
NER that were counted on NER on December 1. 
Aannual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
ManagemenPlan 
Implementationt 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution -– 
visual? 

   

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%)  

<=3%  

  Elk summer range segment 
  Proportions for elk that 
winter on NER 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk  

 

    
Harvest  National Elk Refuge 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Note on following figures 9 and 10:  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

   

    
 

Comment [CE8]: Since this is no longer an AMP, 
either the figures need to be removed or reworded. 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality.  
 
Fig. 11 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 43).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

To facilitate modeling, we will collect data on the 
following associated variables (Table #). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 

 
Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk 
calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 

  



 

 38  
 

APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [CE9]: Barring additional comments 
from Jeff, in my conversation with him on 8/10/15 
he recommended retaining this information as is in 
the appendix for now.  We are unlikely to do any 
new modeling prior to the release of the draft.  It 
will be important to document which variables for 
which data will be collected to support modeling 
efforts. See additions to monitoring section. 

Comment [WJ10]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ11]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ12]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ13]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ14]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD15]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

The BEMP states that “If (CWD) infection is found, strategies from the state’s Chronic Wasting Disease Management Plan (WGFD 2006) will be implemented to reduce transmission (BEMP p.127).



In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006) which to date has not been completed. WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



[bookmark: _GoBack]When completed, the State of Wyoming’s updated Chronic Wasting Disease Management Plan will be evaluated to determine if these new strategies will be implemented on the NER or if other strategies will be used.



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend



 

 10  
 

lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If (CWD) infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006) which 
to date has not been completed. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 

Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
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influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 

flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      

          
 



 

 31  
 

 

 

LITERATURE CITED [incomplete]

 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 

Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
Wildlife Management, 79: 877–886.  

 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United 

States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 
03/26/10. 

 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United 

States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document 
#1322265, Filed: 08/03/2011. 
 

Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 
Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus 

Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-
reports/reports-in-brief/Science-Report-Brief-final.pdf 

 



 

 32  
 

[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National 
Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed 
May 2015. 

 
National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available 

at 6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National 
Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 

http://www.nps.gov/policy/MP2006.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-105publ57/pdf/PLAW-105publ57.pdf
http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/
http://www.fws.gov/bisonandelkplan/


 

 33  
 

 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 
  



 

 34  
 

APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ5]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ6]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ7]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ8]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ9]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD10]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY 	Comment by Steve: Need to incorporate SK and EC comments on this more complete version.





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNPGRTE) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNPGRTE lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNPGRTE (in conjunction with the Wyoming Game and Fish Department: WGFD) to maintain the state’s elk herd objective of 11,000; establish a bison population objective of 500; restore habitat on the NER and in GTNPGRTE; continue hunting bison and elk on the NER; continue the elk reduction program, when necessary, in GTNPGRTE;  allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become available; and develop a dynamic, structured framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



While there have been many benefits associated with wintering large numbers of elk and bison on the NER, high animal concentrations have created an unnatural situation that has contributed to an increased risk for potentially major outbreaks of exotic diseases, damage to and loss of habitat due to browsing of willow, cottonwood, and aspen stands, thereby reducing other wildlife associated with woody vegetation, unusually low winter mortality, which affects predators and other species and requires intensive hunting programs, and a high level of brucellosis in elk and bison herds.





Objectives

This stepdown plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop a dynamic, structured frameworkn adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) Phase 1, to 5,000 elk and 500 bison, and b) Phase 2 [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding wouldill include some or all of: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate of bison and elk livestock conflicts, such as co-mingling with livestock on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives and public support.	Comment by Steve: Revised to more accurately reflect BEMP language, top of page 126 in BEMP



Strategies

 Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years. Attempting to modify this behavior on a large scale is unprecedented and will necessarily require investigation, constant evaluation, modifications to approach when indicated, and repeated trials.  



Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNPGRTE, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels.



Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.  We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Initial success of AMPMSP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.



Chronic Wasting Disease.  CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk. Continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence will take place.  Some aspects of CWD response planning could change depending on the outcome of the WGFD CWD management plan revision process.



Winter Feeding.  Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 910).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5%.	Comment by Steve: Monitoring section?



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



Harvest.  Few options for manipulating elk hunting are currently available because the JEH is at or near the 11,000 WGFD objective.  Proposed changes include allowing limited any elk permits  and consideration of a bow season near developments on the NER, and shifting the season later to better coincide with migration timing.  



Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Recent trends of reduced use of traditional winter range and increases in short-distance migrant summer herd segments have led to significant increases of winter elk concentrations on the NER. Serious consideration should be given to reducing the Jackson Elk Herd population objective, which would provide level of harvest flexibility more commensurate with addressing these herd changes.



Bison hunts on the NER (bison hunting is prohibited in GTNPGRTE) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  Serious consideration should be given to reducing the bison herd population objective in the future to lower winter NER forage consumption and help reduce elk and bison winter concentrations.  Genetic diversity could be addressed by periodically introducing bison from other herds.



Effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Private Lands Mitigation.  Several strategies would be employed to mitigate likely changes in bison and elk distribution, including providing incentives for non-breeding cattle operations, increased fencing in some limited areas to separate elk/bison from livestock feed lines, hazing elk/bison away from livestock feed lines and purchasing private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal wildlife conflict technician positions supervised by WGFD. 



Vegetation Restoration. [to be completed after these sections are drafted in the plan]



Strategies Considered But Rejected



Strategies considered by rejected included fertility control in elk and bison, agency reduction of either elk or bison, and altering rations of supplemental feed.



Models and Monitoring



Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control.



A robust monitoring program will be necessary to track the effects of actions implemented under this plan.  Critical monitoring components will include: 1) enhanced forage production and availability sampling; 2) measuring animal abundance and distribution including differences in some sex and age classes; determining elk and bison fed days each feeding season; 3) estimating winter mortality; 4) brucellosis seroprevalence rates; and 5) CWD surveillance.  In many cases, attribute baselines for the period preceding implementation of this plan have been developed for comparison after the plan is implemented.    



Evaluation/Future Management



Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management stepdown plan update/report, completed by NER staff by the end of March for the previous year. 



Public Outreach/Education



De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMPMSP in order to gain general consent to modify longstanding elk/bison herd management methods.  A detailed communication plan has been developed that identifies key messages and utilizes a variety of outreach methods, including print, video, and voice material, utilizing social media, and meetings with elected officials, state and local governments, agency and tribal partners, community organizations, stakeholders, and the general public.



Schedule



Assuming adequate funding, actions under this plan will begin with radio-collaring elk in February 2016, followed by public outreach, private lands conflict mitigation and contacts, and enhanced forage monitoring in March 2016, and initiating supplemental feeding changes in January 2017.



Budget









INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNPGRTE) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNPGRTE lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Management StepdownAdaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into fiveour geographic regions that include Grand Teton National Park (GTNPGRTE), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness, and Southwest Boundry area, which includes private and public lands in the vicinity of GRTE’s southwest boundary.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (NER and GRTE, unpublished data citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage (the latter is not within the Jackson elk herd’s range). [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated nearboth above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNPGRTE in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNPGRTE until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.[image: ]

Figure 2.  Winter counts, population estimates, and herd objective for the Jackson elk herd, 2000-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNPGRTE and adjacent lands on the BTNF (Fig. 1).



While there have been many benefits associated with wintering large numbers of elk and bison on the NER, high animal concentrations have created an unnatural situation that has contributed to an increased risk for potentially major outbreaks of exotic diseases, damage to and loss of habitat due to browsing of willow, cottonwood, and aspen stands, thereby reducing other wildlife associated with woody vegetation, unusually low winter mortality, which affects predators and other species and requires intensive hunting programs, and a high level of brucellosis in elk and bison herds.



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 19583 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt outside GRTE, administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNPGRTE, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNPGRTE, continue hunting bison and elk on the NER, continue the elk reduction program in GTNPGRTE, when necessary, in concert with the parks enabling legislation (citation), allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become availablecontinue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of thean Adaptive Management Management Stepdown  Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management stepdown plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Stepdown Planning[image: ]

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





The use of Aadaptive management plans hasve gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. TheFour elements generally included in an re are four essential elements to an adaptive management approach include: 1) well defined and mutually agreed upon objectives, 2) knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to includemeet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework” of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    	Comment by Steve: Need citation, add to lit cited.









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNPGRTE staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were identifiedaddressed (Table 1).  This adaptive management stepdown plan addresses four objectives under the goal of sustainable populations (Fig. 5).



The reduction of animals on feed at the NER was proposed to be spread over two phases.  In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP recommended and WGFD- adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to outline a frameworkprovide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Stepdown Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives (BEMP pages 135-136):

· Develop structured frameworkadaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNPGRTE, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort and, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves (NER, unpublished data) and 2) high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes maywill have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNPGRTE, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management stepdown strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. [bookmark: _GoBack][image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin, Fish Creek) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison discovered refuge feeding operations in 1980, and since that time they have been fed  each year to help minimize disruption to elk feeding operations. Because bison displace elk from feedlines, NER staff attempt to feed most bison in the northernmost refuge feedground and to provide a heavy feed ration, which helps keep them in this area. This strategy prevents bison from mingling with elk and also prevents bison from moving to areas where conflicts with humans are more likely.

Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNPGRTE and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNPGRTE harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNPGRTE because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.
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  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

NER staff haze elk and bison to conserve winter forage, prevent year round use of winter range, and in some cases to prevent elk and bison from moving to private lands or other areas where conflicts with humans are likely.  Hazing using ATVs has proven most effective. The strategy is typically employed during 3 time periods: 1)In May to move elk and bison off NER that are lingering on NER winter range; 2) In July when some bison typically return to NER; and 3) In the period just prior to feeding initiation when elk and bison are most likely to leave NER for private lands.

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,0500 acreas of previously irrigated and cultivated grasslands in GTNPGRTE in need of restoration to native sagebrush grasslands community.  Objectives of ecological restoration include restoring abandoned hayfields to native communities to improve wildlife forage and habitat, and visitor opportunities to enjoy wildlife viewing.  After 2 years of research and field studies, restoration efforts began in 2008.  The restoration process involves several steps including: prescribed fire, herbicide applications, cereal grain cover crops, and finally native seeding. Substantial progress in this endeavor has been made since 2007, including:   Currently, 1,184 acres of previously cultivated lands are under restoration treatment.  Of the 1,184 acres undergoing treatment, 657 acres has been seeded with native grass, shrub, and select fob mixes.  One hundred of these acres are currently fenced to reduce grazing pressure from bison and other ungulates.  The remaining 527 acres will be seeded once removal of the invasive vegetation is successful.  All treatments are monitored for native plant establishment and invasive plant infestations and treatments will be adjusted as necessary.  The park will continue to seek funding for additional restoration of the remaining areas.    Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNPGRTE, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 500,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 250,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMPMSP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMPMSP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNPGRTE.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5 and supplement 2013-3) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describes the management action this ASMP proposes to implement.  As such, it unveils the heart of management changes proposednecessary to begin the process of transitioning to more greater reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the ASMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on NER feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  The first phase objective will be to reduce the number of elk on NER feed to approximately 5,000 and achieve a target population of about 500 bison.  The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominately on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the NER).  



As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

The BEMP states that “If [CWD] infection is found, strategies from the state’s Chronic Wasting Disease Management Plan (WGFD 2006) will be implemented to reduce transmission (BEMP p.127).





In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006), which to date has not been completed.. WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



When completed, the State of Wyoming’s updated Chronic Wasting Disease Management Plan will be evaluated to determine if these new strategies will be implemented on the NER or if other strategies will be used.





Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. GRTE has also collaborated with WGFD to collect samples from the park’s elk reduction program and from road-killed cervids.   Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to have fewer negative effectsbe more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to experience nutitional deficit and winter mortality suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMSP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNPGRTE summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness (Fig. 9).



General elk harvest patterns in GTNPGRTE would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has led to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNPGRTE) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, WGFD  will adjust harvest quotas in the context of the objective, as necessary, to address population changes through time.  State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   

Figure ?9. The percentage of elk that wintered on NER counted there on December 1, showing progressively later  annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates in GRTE and NER, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management stepdown framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMPMSP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMPMSP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNPGRTE staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hhunting Ccoordinator Pposition, would be established and supervised by the WGFD, may be considered as need and opportunity arise.  This position would to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold

2008-2015 Average:

3.3% (range 1.1-9.0%)

<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars

Almost no documented use of private lands during feeding operations

Unknown, but likely higher use of private lands than current management



  Elk Winter mortality (all age classes)

2008-2015 Average:

1.2% (range 0.6-1.9%)

<=3%



  Elk summer range segment

  Proportions for NER wintering elk

Approximately

40% GTNP North of Moose

35% South Snake River

10%Gros Ventre/Flat Creek

10% Teton Wilderness

5% Southern Yellowstone1

Unknown, but will be monitored based on summer distribution of radio collared elk











Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.





	3	



[bookmark: OLE_LINK1]
Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown Plan.

[image: ]

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMPMSP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management stepdown plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMPMSP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMPMSP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). We will use modeling to quantify the effects of our management actions on 2 key repsonses of interest, elk distribution and winter elk calf mortality.



Fig. 112 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 132 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to winter elk calf survival. other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMPMSP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMPMSP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMPMSP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMPMSP actions (Figure 13).  

Figure143. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMPMSP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMPMSP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure154. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management  Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMPMSP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMSP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMSP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 154)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMPMSP implementation, which will allow trend comparisons to the pre AMPMSP baseline (Figure 15).  Under the AMPMSP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMPMSP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMPMSP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMSP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas, potentially including large groups of elk.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMPMSP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMPMSP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMPMSP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMPMSP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure165. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMPMSP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMPMSP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMPMSP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.



Data Collected for Modeling

To facilitate modeling, we will collect data on the following associated variables (Table 6). The table lists variables and how they relate to our efforts to use modeling to explain changes in elk distribution and elk calf mortality relative to our principal action of reducing feed season length.Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf mortality on NER. 

VARIABLE

SOURCE

Elk Winter Distribution Model

Elk Calf Mortality Model

Proportion Jackson Elk Herd on NER Feedgrounds

WGFD/NER Jackson Elk Herd February Classification Count

Yes

No

Proportion Jackson Elk Herd from South Snake River summer segment

Determined from elk GPS collar data for elk captured on NER 

Yes

No

Number of wolf packs in the Jackson Elk Herd unit

GTNP and WGFD wolf monitoring data

Yes

Yes

Estimated total wolf numbers in Jackson Elk Herd unit

GTNP and WGFD wolf monitoring data

Yes

Yes

Estimated number of wolves using NER in winter

NER observations

Yes

Yes

Total NER herbaceous forage biomass

NER forage production survey data

Yes

Yes

Snow Water Equivalent

NOAA snowtell site data

Yes

Yes

NER Winter elk Mortality (calf)

NER winter elk mortality survey

No

Yes

Snow Depth

NOAA Snowtell sites and NER measurements 

Yes

Yes

Available Forage

NER and GTNP monitoring in winter months

Yes

Yes

NER Elk and Bison Fed Days

NER feeding records and daily feedground estimates of elk and bison

Yes

Yes

NER Feeding Start Date

NER feeding records

Yes

Yes

Gros Ventre Feeding Start date

WGFD feeding records

Yes

No

Elk Hunting Pressure by Hunt Area

Estimated number of hunter days from WGFD completion reports

Yes

Yes











EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which an initial evaluation of the program will be made.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management stepdown plan update/report, completed by NER staff by the end of March for the previous year. 



Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of bison and elk on intensive supplemental feeding, using adaptive management principles through a structured framework of management actions, to achieve a desired condition of animals relying predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But because there is no precedent for what this plan proposes, there are few responses to proposed management actions that can be predicted to a degree of certainty commensurate with establishing definable thresholds or other objective criteria for success in the short term.  



Factors that will be considered in evaluating the success of the program will include the trend of EFD and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and interwoven components that, together with the management stepdown actions, make up the framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, social, and political conditions on these components will be part of the evaluation process.



In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will be most important after the first 5 years of MSP implementation.  The direction and magnitude of the trend observed will provide a preliminary basis for evaluation and decisions about continued management actions. Initial success with reduced feeding will be associated with a declining trend, with greater magnitudes indicating higher degrees of success.  However, determinations of overall program success will necessarily include evaluation of all system components.  For example, gains in reduced feeding come could be accompanied by an increase in private land conflicts, which would affect overall success determinations.  While the overriding strategy will be to decrease feeding as aggressively as possible while gauging effects on other system components, overall measures of program success through time will necessarily involve a complex matrix of component evaluation.   These evaluations will be included in annual MSP reports.



As proposed and new management strategies are implemented and evaluated under this plan, at some point in the future it may become apparent that meeting reduced feeding goals will not possible without reducing elk and/or bison population objectives.  Population objectives for both herds are set by Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison or elk herd objectives are not constrained by the BEMP.  



Investigating the potential effects of climate change on elk and bison management will also be important in the long-term.  During implementation of this plan, we will collect a variety of data that couldan be drawn upon for this purpose.  









PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMPMSP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMPMSP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution

10,000

11,000

12,000

13,000

14,000

     Collaborative elk monitoring (GRTE portion)











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











    Monitoring

16,0000

16,000

18,000

20,000

20,000

     Temporary bison fencing

24,000





40,000



     Temporary fence maintenance

6,000

8,000

8,000

6,000

10,000

     Hayfields restoration

84,000

70,000

70,000

90,000

90,000

     Exotic plant mitigation

50,000

52,000

46,000

60,000

66,000

     Seed propagation







94,000

66,000

Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNPGRTE

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Stepdown Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Stepdown Plan  implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Stepdown Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Stepdown Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Stepdown Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 

Comment [S3]: DB comment 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S6]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
          

      
 

    

     
      

 
    
    

 

 

Formatted: Font: 10 pt

Formatted: Font: 10 pt

Formatted: Superscript



 

 15  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 



 

 18  
 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 



 

 20  
 

MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (NER, unpublished data)citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.	Comment by Cole, Eric: Bruce did find elk movements to upper green and wind river associated with his captures in the Gros Ventre, but I am not aware of any associated publications. WGFD has also likely documented movements to these areas in their more recent captures, but again I’m not sure of any associated publications.  The GTNP Pathways study documented movements to Eastern Idaho?



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 19531958 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Planning[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to meet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).



In Phase 1 of the second Sustainable Populations objective (Fig. 5), the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives (Addressed in Step Down Plan):

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental,  guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves and 2)high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Cole, Eric: Need to address uncertainty associated with climate change effects



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison discovered refuge feeding operations in 1980, and since that time they have been Bison are fed as necessary each year to help minimize disruption to elk feeding operations. Because bison displace elk from feedlines, NER staff attempt to feed most bison in the northernmost refuge feedground and to provide a heavy ration that keeps them in this area. This strategy prevents bison from mingling with elk and also prevents bison from moving to areas where conflicts with humans are more likely.  Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

NER staff haze elk and bison to conserve winter forage, prevent year round use of winter range, and in some cases to prevent elk and bison from moving to private lands or other areas where conflicts with humans are likely.  Hazing using ATVs has proven most effective. The strategy is typically employed during 3 time periods: 1)In May to move elk and bison off NER that are lingering on NER winter range; 2) In July when some bison typically return to NER; and 3) In the period just prior to feeding initiation when elk and bison are most likely to leave NER for private lands.

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 500,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 250,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.	Comment by Cole, Eric: Requires some modification based on our discussion at meeting including possible subsequent actions: Lowering Jackson Elk Herd Objective, Lowering Jackson Bison Herd Objective, CWD incursion, etc. Perhaps in table format with justification?

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNP.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the AMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006). WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to have fewer negative effectsbe more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.

Figure ?. The percentage of elk that winter on NER that were counted on NER on December 1. Aannual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   



The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

ManagemenPlan Implementationt

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold

2008-2015 Average:

3.3% (range 1.1-9.0%)

<= 10%



  Elk/bison distribution -– visual?







  Elk/bison distribution – 

  collars

Almost no documented use of private lands during feeding operations

Unknown, but likely higher use of private lands than current management



  Elk Winter mortality (all age classes)

2008-2015 Average:

1.2% (range 0.6-1.9%) 

<=3%



  Elk summer range segment

  Proportions for elk that winter on NER

Approximately

40% GTNP North of Moose

35% South Snake River

10%Gros Ventre/Flat Creek

10% Teton Wilderness

5% Southern Yellowstone



Unknown, but will be monitored based on summer distribution of radio collared elk 











Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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 Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Note on following figures 9 and 10:
	Comment by Cole, Eric: Since this is no longer an AMP, either the figures need to be removed or reworded.Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). We will use modeling to quantify the effects of our management actions on 2 key repsonses of interest, elk distribution and winter elk calf mortality. 



Fig. 11 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 43).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 12 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to winter elk calf survival. other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING 	Comment by Warren, Jeffrey: I think it would be worthwhile to reference the models early in this section, providing the reader with an explanation of response variables (proportional use of NER and calf survival) and predictor variables (identified in the models). Then each of the monitoring efforts can be linked back to either a response or predictor. This will form an explicit link among models, monitoring, and management actions. I would also recommend subheadings for ‘Response Variables’ and ‘Predictor Variables’, with the former first in the monitoring section. [image: ]

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers to achieve 1; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.	Comment by Warren, Jeffrey: Would be worthwhile to articulate 1) new sampling frame (entire southern area of NER?), and 2) strata used to stratify sampling. Both of these will result in more sample sites, so are related to your first item here.  You mention this later on, but I think it is worthwhile to have it up front since it is a significant change that will hopefully help improve estimates of available forage.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional spatially-balanced random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.	Comment by Warren, Jeffrey: This is in reference to doing a GRTS draw for points to make sure they are spatially balanced across the strata in the southern portion of NER.	Comment by Warren, Jeffrey: Any idea what level of precision this will provide? May be better to leave this out for now and work through the necessary sample size to achieve a specified level of precision after some additional field data are available to inform such calculations. 



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMP actions (Figure 13).  	Comment by Warren, Jeffrey: How will you incorporate a 3-year window into predictor variables for the proportional use model?

Figure13. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-deays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure14. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 14)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 15).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.	Comment by Warren, Jeffrey: You’ll run into the same issues using a 3 year average here as you will with the proportional use model. The point of this is not to compare the current mortality to mortality levels during ‘preventative’ feeding but instead to learn how mortality responds to feeding initiation. You can’t do that effectively with a 3 year average, it will only distill/obfuscate the relationship you are trying to learn about. 



Elk Collaring	Comment by Warren, Jeffrey: I would add a section on the wildlife conflict data that the state collects as another way to track conflict.



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure15. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.

To facilitate modeling, we will collect data on the following associated variables (Table #). The table lists variables and how they relate to our efforts to use modeling to explain changes in elk distribution and elk calf mortality relative to our principal action of reducing feed season length.









		Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf mortality on NER. 



		VARIABLE

		SOURCE

		Elk Winter Distribution Model

		Elk Calf Mortality Model



		Proportion Jackson Elk Herd on NER Feedgrounds

		WGFD/NER Jackson Elk Herd February Classification Count

		Yes

		No



		Proportion Jackson Elk Herd from South Snake River summer segment

		Determined from elk GPS collar data for elk captured on NER 

		Yes

		No



		Number of wolf packs in the Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated total wolf numbers in Jackson Elk Herd unit

		GTNP and WGFD wolf monitoring data

		Yes

		Yes



		Estimated number of wolves using NER in winter

		NER observations

		Yes

		Yes



		Total NER herbaceous forage biomass

		NER forage production survey data

		Yes

		Yes



		Snow Water Equivalent

		NOAA snowtell site data

		Yes

		Yes



		NER Winter elk Mortality (calf)

		NER winter elk mortality survey

		No

		Yes



		Snow Depth

		NOAA Snowtell sites and NER measurements 

		Yes

		Yes



		Available Forage

		NER and GTNP monitoring in winter months

		Yes

		Yes



		NER Elk and Bison Fed Days

		NER feeding records and daily feedground estimates of elk and bison

		Yes

		Yes



		NER Feeding Start Date

		NER feeding records

		Yes

		Yes



		Gros Ventre Feeding Start date

		WGFD feeding records

		Yes

		No



		Elk Hunting Pressure by Hunt Area

		Estimated number of hunter days from WGFD completion reports

		Yes

		Yes







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models	Comment by Cole, Eric: Barring additional comments from Jeff, in my conversation with him on 8/10/15 he recommended retaining this information as is in the appendix for now.  We are unlikely to do any new modeling prior to the release of the draft.  It will be important to document which variables for which data will be collected to support modeling efforts. See additions to monitoring section.

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER, 
unpublished data)citations). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 

Comment [CE3]: Bruce did find elk movements 
to upper green and wind river associated with his 
captures in the Gros Ventre, but I am not aware of 
any associated publications. WGFD has also likely 
documented movements to these areas in their 
more recent captures, but again I’m not sure of any 
associated publications.  The GTNP Pathways study 
documented movements to Eastern Idaho? 
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local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 

of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 

New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19531958 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 

the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second Sustainable Populations 
objective (Fig. 5), the aim is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (Addressed in Step Down Plan): 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 

Comment [CE4]: Need to address uncertainty 
associated with climate change effects 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been Bison 
are fed as necessary each year to help minimize 
disruption to elk feeding operations. Because 
bison displace elk from feedlines, NER staff 
attempt to feed most bison in the northernmost 
refuge feedground and to provide a heavy ration 
that keeps them in this area. This strategy 
prevents bison from mingling with elk and also 
prevents bison from moving to areas where 
conflicts with humans are more likely.  Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 

in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve 
winter forage, prevent year round use of 
winter range, and in some cases to prevent 
elk and bison from moving to private lands or 
other areas where conflicts with humans are 
likely.  Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1)In May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) In July when some bison 

typically return to NER; and 3) In the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S5]: SK’s draft. 

Comment [S6]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 

Comment [CE7]: Requires some modification 
based on our discussion at meeting including 
possible subsequent actions: Lowering Jackson Elk 
Herd Objective, Lowering Jackson Bison Herd 
Objective, CWD incursion, etc. Perhaps in table 
format with justification? 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
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reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The percentage of elk that winter on 
NER that were counted on NER on December 1. 
Aannual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
ManagemenPlan 
Implementationt 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution -– 
visual? 

   

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%)  

<=3%  

  Elk summer range segment 
  Proportions for elk that 
winter on NER 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk  

 

    
Harvest  National Elk Refuge 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Note on following figures 9 and 10:  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

   

    
 

Comment [CE8]: Since this is no longer an AMP, 
either the figures need to be removed or reworded. 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality.  
 
Fig. 11 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 43).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

  
  
    

 
     

 

 



 

 23  
 

Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers to achieve 1; and 3) extending the 
monitoring period later in the winter to assess 
the relationship between available forage and elk 
and bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional spatially-balanced random 
sample sites stratified by elk habitat preference 
will be added.   Historic elk distribution mapping 
and elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on 
southern NER are associated with moderate to 
high forage production and green vegetation.  
Because the distribution of forage production and 
greenness characteristics vary annually based on 
irrigation and precipitation patterns, we will 
annually map areas preferred and not preferred 
by elk and sample sites will be randomly selected 
within each of these mapped categories.   At least 
3 historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 Comment [WJ9]: I think it would be worthwhile 

to reference the models early in this section, 
providing the reader with an explanation of 
response variables (proportional use of NER and calf 
survival) and predictor variables (identified in the 
models). Then each of the monitoring efforts can be 
linked back to either a response or predictor. This 
will form an explicit link among models, monitoring, 
and management actions. I would also recommend 
subheadings for ‘Response Variables’ and ‘Predictor 
Variables’, with the former first in the monitoring 
section.  

Comment [WJ10]: Would be worthwhile to 
articulate 1) new sampling frame (entire southern 
area of NER?), and 2) strata used to stratify 
sampling. Both of these will result in more sample 
sites, so are related to your first item here.  You 
mention this later on, but I think it is worthwhile to 
have it up front since it is a significant change that 
will hopefully help improve estimates of available 
forage. 

Comment [WJ11]: This is in reference to doing 
a GRTS draw for points to make sure they are 
spatially balanced across the strata in the southern 
portion of NER. 

Comment [WJ12]: Any idea what level of 
precision this will provide? May be better to leave 
this out for now and work through the necessary 
sample size to achieve a specified level of precision 
after some additional field data are available to 
inform such calculations.  
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-deays (EFD) and bison-fed-days (BFD) are 
a proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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Comment [WJ13]: How will you incorporate a 
3-year window into predictor variables for the 
proportional use model? 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [WJ14]: You’ll run into the same 
issues using a 3 year average here as you will with 
the proportional use model. The point of this is not 
to compare the current mortality to mortality levels 
during ‘preventative’ feeding but instead to learn 
how mortality responds to feeding initiation. You 
can’t do that effectively with a 3 year average, it will 
only distill/obfuscate the relationship you are trying 
to learn about.  

Comment [WJ15]: I would add a section on the 
wildlife conflict data that the state collects as 
another way to track conflict. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

To facilitate modeling, we will collect data on the 
following associated variables (Table #). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 

 
Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk 
calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [CE16]: Barring additional comments 
from Jeff, in my conversation with him on 8/10/15 
he recommended retaining this information as is in 
the appendix for now.  We are unlikely to do any 
new modeling prior to the release of the draft.  It 
will be important to document which variables for 
which data will be collected to support modeling 
efforts. See additions to monitoring section. 

Comment [WJ17]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ18]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ19]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ20]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ21]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD22]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

 

 



From: Steve Kallin
To: Mike Blenden
Cc: Ryan Moehring
Subject: RE: Elk Management Communications Plan
Date: Wednesday, April 27, 2016 11:16:18 AM
Attachments: COPY NER AMP Draft v2.2 8-24-15.docx

Mike/Ryan:
 
Attached is the latest version of the Draft Step Down Plan.  I would be happy to briefly discuss the
essence of the proposed changes and anticipated objections by those opposed to a change.  I can
also update you on the WGFD Elk Herd Objective meeting on Monday (see today’s previous email). 
 
Take care,
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 
From: Blenden, Mike [mailto:mike_blenden@fws.gov] 
Sent: Wednesday, April 27, 2016 10:46 AM
To: Steve Kallin
Cc: Ryan Moehring
Subject: Re: Elk Management Communications Plan
 
Steve,
 
Will has directed me to start drafting a communication plan for implementing the step down
plan in the event the state does not support.  This is a challenge and Ryan and I just need to
look at it to get a start understanding  how management may change, etc.  We won't distribute
to anyone, just need to understand it.
 
On Wed, Apr 27, 2016 at 10:39 AM, Steve Kallin <steve_kallin@fws.gov> wrote:
Ryan:
 
We are still awaiting a reply from one of our agency partners before we finalize the step-down plan. 
Hopefully we will receive a response by the second week in May and will be able to better predict its
completion. 
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

mailto:steve_kallin@fws.gov
mailto:mike_blenden@fws.gov
mailto:ryan_moehring@fws.gov
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EXECUTIVE SUMMARY 	Comment by Steve: Need to incorporate SK and EC comments on this more complete version.





Overview

In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNPGRTE) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNPGRTE lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNPGRTE (in conjunction with the Wyoming Game and Fish Department: WGFD) to maintain the state’s elk herd objective of 11,000; establish a bison population objective of 500; restore habitat on the NER and in GTNPGRTE; continue hunting bison and elk on the NER; continue the elk reduction program, when necessary, in GTNPGRTE;  allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become available; and develop a dynamic, structured framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.



Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.



Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.



While there have been many benefits associated with wintering large numbers of elk and bison on the NER, high animal concentrations have created an unnatural situation that has contributed to an increased risk for potentially major outbreaks of exotic diseases, damage to and loss of habitat due to browsing of willow, cottonwood, and aspen stands, thereby reducing other wildlife associated with woody vegetation, unusually low winter mortality, which affects predators and other species and requires intensive hunting programs, and a high level of brucellosis in elk and bison herds.





Objectives

This stepdown plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop a dynamic, structured frameworkn adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) Phase 1, to 5,000 elk and 500 bison, and b) Phase 2 [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding wouldill include some or all of: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate of bison and elk livestock conflicts, such as co-mingling with livestock on  private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives and public support.	Comment by Steve: Revised to more accurately reflect BEMP language, top of page 126 in BEMP



Strategies

 Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years. Attempting to modify this behavior on a large scale is unprecedented and will necessarily require investigation, constant evaluation, modifications to approach when indicated, and repeated trials.  



Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNPGRTE, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels.



Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.  We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Initial success of AMPMSP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.



Chronic Wasting Disease.  CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk. Continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence will take place.  Some aspects of CWD response planning could change depending on the outcome of the WGFD CWD management plan revision process.



Winter Feeding.  Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 910).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5%.	Comment by Steve: Monitoring section?



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



Harvest.  Few options for manipulating elk hunting are currently available because the JEH is at or near the 11,000 WGFD objective.  Proposed changes include allowing limited any elk permits  and consideration of a bow season near developments on the NER, and shifting the season later to better coincide with migration timing.  



Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Recent trends of reduced use of traditional winter range and increases in short-distance migrant summer herd segments have led to significant increases of winter elk concentrations on the NER. Serious consideration should be given to reducing the Jackson Elk Herd population objective, which would provide level of harvest flexibility more commensurate with addressing these herd changes.



Bison hunts on the NER (bison hunting is prohibited in GTNPGRTE) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  Serious consideration should be given to reducing the bison herd population objective in the future to lower winter NER forage consumption and help reduce elk and bison winter concentrations.  Genetic diversity could be addressed by periodically introducing bison from other herds.



Effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Private Lands Mitigation.  Several strategies would be employed to mitigate likely changes in bison and elk distribution, including providing incentives for non-breeding cattle operations, increased fencing in some limited areas to separate elk/bison from livestock feed lines, hazing elk/bison away from livestock feed lines and purchasing private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal wildlife conflict technician positions supervised by WGFD. 



Vegetation Restoration. [to be completed after these sections are drafted in the plan]



Strategies Considered But Rejected



Strategies considered by rejected included fertility control in elk and bison, agency reduction of either elk or bison, and altering rations of supplemental feed.



Models and Monitoring



Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control.



A robust monitoring program will be necessary to track the effects of actions implemented under this plan.  Critical monitoring components will include: 1) enhanced forage production and availability sampling; 2) measuring animal abundance and distribution including differences in some sex and age classes; determining elk and bison fed days each feeding season; 3) estimating winter mortality; 4) brucellosis seroprevalence rates; and 5) CWD surveillance.  In many cases, attribute baselines for the period preceding implementation of this plan have been developed for comparison after the plan is implemented.    



Evaluation/Future Management



Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management stepdown plan update/report, completed by NER staff by the end of March for the previous year. 



Public Outreach/Education



De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMPMSP in order to gain general consent to modify longstanding elk/bison herd management methods.  A detailed communication plan has been developed that identifies key messages and utilizes a variety of outreach methods, including print, video, and voice material, utilizing social media, and meetings with elected officials, state and local governments, agency and tribal partners, community organizations, stakeholders, and the general public.



Schedule



Assuming adequate funding, actions under this plan will begin with radio-collaring elk in February 2016, followed by public outreach, private lands conflict mitigation and contacts, and enhanced forage monitoring in March 2016, and initiating supplemental feeding changes in January 2017.



Budget









INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNPGRTE) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNPGRTE lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Management StepdownAdaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies approximately 8,000 km2 in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into fiveour geographic regions that include Grand Teton National Park (GTNPGRTE), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness, and Southwest Boundry area, which includes private and public lands in the vicinity of GRTE’s southwest boundary.  



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (NER and GRTE, unpublished data citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage (the latter is not within the Jackson elk herd’s range). [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated nearboth above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNPGRTE in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNPGRTE until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.[image: ]

Figure 2.  Winter counts, population estimates, and herd objective for the Jackson elk herd, 2000-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNPGRTE and adjacent lands on the BTNF (Fig. 1).



While there have been many benefits associated with wintering large numbers of elk and bison on the NER, high animal concentrations have created an unnatural situation that has contributed to an increased risk for potentially major outbreaks of exotic diseases, damage to and loss of habitat due to browsing of willow, cottonwood, and aspen stands, thereby reducing other wildlife associated with woody vegetation, unusually low winter mortality, which affects predators and other species and requires intensive hunting programs, and a high level of brucellosis in elk and bison herds.



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 19583 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt outside GRTE, administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNPGRTE, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNPGRTE, continue hunting bison and elk on the NER, continue the elk reduction program in GTNPGRTE, when necessary, in concert with the parks enabling legislation (citation), allow the WGFD to continue to vaccinate elk and bison for brucellosis using existing vaccines until more effective vaccines become availablecontinue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Management Stepdown Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of thean Adaptive Management Management Stepdown  Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management stepdown plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

Adaptive Management Stepdown Planning[image: ]

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 





The use of Aadaptive management plans hasve gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. TheFour elements generally included in an re are four essential elements to an adaptive management approach include: 1) well defined and mutually agreed upon objectives, 2) knowledge (including descriptive models) of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986). 



 This step-down plan utilizes adaptive management planning principles but is not intended to includemeet all of the adaptive management planning elements outlined in the Department of Interior Adaptive Management Technical Guide (2007).  This Step-Down Plan is more accurately described as a “structured framework” of adaptive management actions that progressively transitions from supplemental winter feeding to greater reliance on free-standing forage (BEMP ROD p.5).    	Comment by Steve: Need citation, add to lit cited.









OBJECTIVES





The management direction and desired conditions stated in the BEMP called for the NER and GTNPGRTE staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were identifiedaddressed (Table 1).  This adaptive management stepdown plan addresses four objectives under the goal of sustainable populations (Fig. 5).



The reduction of animals on feed at the NER was proposed to be spread over two phases.  In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP recommended and WGFD- adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to outline a frameworkprovide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.



This Plan focuses on management actions to initially achieve Phase 1 objectives. However, if successful, these actions will continue to be used to achieve the Phase 2 objective of reducing reliance on supplemental feeding while considering the six criteria listed above.     Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Stepdown Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives (BEMP pages 135-136):

· Develop structured frameworkadaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.







MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The management stepdown approach will necessarily be one of investigation, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNPGRTE, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort and, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000, but because the proportion of the Jackson Elk Herd that winters on NER has increased dramatically (Fig. 6), this will make achieving the Phase I objective of 5,000 elk on feed and any future elk population reductions more difficult.   Preliminary modeling suggests that the increasing proportion of the Jackson Elk Herd wintering on NER has been associated with 1) changes in elk winter distribution associated with wolves (NER, unpublished data) and 2) high numbers of elk that summer immediately adjacent to NER (Cole and Foley et al. 2015).  



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013. In recent years irrigation of approximately 3,600 acres has increased refuge-wide forage production by approximately 10% compared to what would have been produced with precipitation alone, and by 15% in the southern portion of NER which receives the greatest use by elk and bison.



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes maywill have implications for elk and bison management.



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNPGRTE, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management stepdown strategies that will follow. 



 Chronic Wasting Disease

Supplemental feeding has occurred in all but 9 winters on NER since 1912, and although this strategy minimizes winter elk mortality from starvation and contributes to Wyoming state elk herd objectives, elk occur at numbers and densities well in excess of carrying capacity (Smith et al. 2004, Lubow and Smith 2004).  Considerable evidence suggests that Chronic Wasting Disease (CWD) transmission and prevalence are density dependent (Peters et al. 2000, Williams et al. 2002).  Monello et al. (2014) found that elk densities of 15-110 per square km in Rocky Mountain National Park were associated with 13% CWD prevalence, and they predicted elk population declines when CWD prevalence exceeded 13%. NER elk densities commonly exceed 160 per square km (NER unpublished data), which suggests that the introduction of CWD to NER elk would have significant negative population effects over time.



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs/ac. Historic radio telemetry data and observations of elk movements indicate that when available forage delclines below 300 lbs/ac., some elk leave NER for surrounding private lands. Therefore, the purpose of this feeding trigger is to keep elk on the NER and prevent them from searching off-refuge for forage which increases the potential of comingling.  This trigger is not a warning that a significant nutritional deficit threshold has been reached.  Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2015, relative to the current objective.

 

OBJECTIVE

2011

2012

2013

2014

2015

mean

NER

5,000

7,746

7,360

6,285

8,296

8,390

7,615

Gros Ventre

3,500

2,775

3,265

2,982

2,326

1,162

2,502

Native Range1

2,500

982

894

1,784

801

913

1,075

Total

11,000

11,503

11,519

11,051

11,423

10,465

11,192

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin, Fish Creek) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison discovered refuge feeding operations in 1980, and since that time they have been fed  each year to help minimize disruption to elk feeding operations. Because bison displace elk from feedlines, NER staff attempt to feed most bison in the northernmost refuge feedground and to provide a heavy feed ration, which helps keep them in this area. This strategy prevents bison from mingling with elk and also prevents bison from moving to areas where conflicts with humans are more likely.

Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56, range 329-457) hunters harvested 161 (SD = 38, range 126-225) elk per year during the NER hunt. 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNPGRTE and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNPGRTE harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5, range 139-301) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 

Bison hunting is not allowed in GTNPGRTE because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

NER staff haze elk and bison to conserve winter forage, prevent year round use of winter range, and in some cases to prevent elk and bison from moving to private lands or other areas where conflicts with humans are likely.  Hazing using ATVs has proven most effective. The strategy is typically employed during 3 time periods: 1)In May to move elk and bison off NER that are lingering on NER winter range; 2) In July when some bison typically return to NER; and 3) In the period just prior to feeding initiation when elk and bison are most likely to leave NER for private lands.

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,0500 acreas of previously irrigated and cultivated grasslands in GTNPGRTE in need of restoration to native sagebrush grasslands community.  Objectives of ecological restoration include restoring abandoned hayfields to native communities to improve wildlife forage and habitat, and visitor opportunities to enjoy wildlife viewing.  After 2 years of research and field studies, restoration efforts began in 2008.  The restoration process involves several steps including: prescribed fire, herbicide applications, cereal grain cover crops, and finally native seeding. Substantial progress in this endeavor has been made since 2007, including:   Currently, 1,184 acres of previously cultivated lands are under restoration treatment.  Of the 1,184 acres undergoing treatment, 657 acres has been seeded with native grass, shrub, and select fob mixes.  One hundred of these acres are currently fenced to reduce grazing pressure from bison and other ungulates.  The remaining 527 acres will be seeded once removal of the invasive vegetation is successful.  All treatments are monitored for native plant establishment and invasive plant infestations and treatments will be adjusted as necessary.  The park will continue to seek funding for additional restoration of the remaining areas.    Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNPGRTE, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 500,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 250,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMPMSP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMPMSP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements in GTNPGRTE.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5 and supplement 2013-3) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describes the management action this ASMP proposes to implement.  As such, it unveils the heart of management changes proposednecessary to begin the process of transitioning to more greater reliance of bison and elk on native forage during winter.  Fundamentally, the strategies discussed in this plan represent an experiment designed to achieve Phase I objectives of 5,000 elk and 500 bison on NER and are a first step towards reducing reliance on supplemental feeding while meeting the sustainable population goals identified in the ASMP.



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies to achieve phase I objectives are modifications to winter feeding and hunting seasons.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on NER feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  The first phase objective will be to reduce the number of elk on NER feed to approximately 5,000 and achieve a target population of about 500 bison.  The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominately on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the NER).  



As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Chronic Wasting Disease

The BEMP states that “If [CWD] infection is found, strategies from the state’s Chronic Wasting Disease Management Plan (WGFD 2006) will be implemented to reduce transmission (BEMP p.127).





In 2014 WGFD began the revision process for the Wyoming CWD Management Plan (2006), which to date has not been completed.. WGFD has cooperated with federal agencies and other stakeholders to revise the plan, and NER and USFWS Region 6 Wildlife Health Office staff participated in several meetings associated with this effort.  One goal of the CWD Management Plan update is to develop specific management responses should CWD be detected on or adjacent to State or NER elk feedgrounds.  Early detection of CWD in the JEH is essential to ensure an effective management response.



When completed, the State of Wyoming’s updated Chronic Wasting Disease Management Plan will be evaluated to determine if these new strategies will be implemented on the NER or if other strategies will be used.





Since 1997 NER has cooperated with Wyoming Game and Fish Department (WGFD) to conduct surveillance for CWD in the JEH unit. GRTE has also collaborated with WGFD to collect samples from the park’s elk reduction program and from road-killed cervids.   Although this effort indicates that CWD is not currently found in the JEH, continued surveillance at sample sizes sufficient to detect 1% prevalence with 95% confidence annually will be critical to ensure a timely management response and limit the long-term population effects of the disease (USFWS and NPS 2007).  Given that CWD has been detected within 40 miles of the JEH in moose, within 70 miles in deer, and within 175 miles in elk, this level of surveillance is warranted.  



Winter Feeding

Winter feeding actions that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from December 30 to February 28.  Delaying feeding by two weeks in January, for example, is likely to have fewer negative effectsbe more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to experience nutitional deficit and winter mortality suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or 32% based on an average feeding season length of 9.3 weeks from 1995-2015.



The AMSP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNPGRTE summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness (Fig. 9).



General elk harvest patterns in GTNPGRTE would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has led to significant increases of winter elk concentrations on the NER.   



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNPGRTE) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, WGFD  will adjust harvest quotas in the context of the objective, as necessary, to address population changes through time.  State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Serious consideration should be given to reducing the bison herd population objective in the future.  This would lower winter forage consumption on the NER and help reduce elk and bison winter concentrations.   

Figure ?9. The percentage of elk that wintered on NER counted there on December 1, showing progressively later  annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.





The current bison herd objective is “. . . maintain and ensure a genetically viable population of approximately 500 animals (five-year average), with as close to an even sex ratio as possible to maximize maintenance of genetic variation over time. . .” (BEMP p. 136).   



The Jackson bison herd is not considered part of the U.S. Fish and Wildlife Service’s meta-population approach to bison conservation because of its high prevalence of brucellosis.  This disease prevents the export of Jackson bison to other DOI conservation herds.



The 500 bison population objective was set primarily to preserve existing genetic diversity assuming extremely limited natural genetic transfer with the Yellowstone or other DOI bison conservation herds.  Genetic diversity can be maintained for a Jackson bison herd less than 500 if bison with desirable genetic diversity are periodically imported from other DOI bison conservation herds. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates in GRTE and NER, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management stepdown framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMPMSP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMPMSP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNPGRTE staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hhunting Ccoordinator Pposition, would be established and supervised by the WGFD, may be considered as need and opportunity arise.  This position would to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold

2008-2015 Average:

3.3% (range 1.1-9.0%)

<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars

Almost no documented use of private lands during feeding operations

Unknown, but likely higher use of private lands than current management



  Elk Winter mortality (all age classes)

2008-2015 Average:

1.2% (range 0.6-1.9%)

<=3%



  Elk summer range segment

  Proportions for NER wintering elk

Approximately

40% GTNP North of Moose

35% South Snake River

10%Gros Ventre/Flat Creek

10% Teton Wilderness

5% Southern Yellowstone1

Unknown, but will be monitored based on summer distribution of radio collared elk











Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

Stepdown Plan

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown Plan.

[image: ]

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMPMSP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management stepdown plan, and thus they are not being considered at this time.  



Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMPMSP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMPMSP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed

Rejected as a strategy because reducing daily feed ration below 8 lbs/elk would be enough feed to encourage elk to remain on NER but would result in unacceptably high elk calf mortality rates.









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?







MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation and cessation of winter feeding). We will use modeling to quantify the effects of our management actions on 2 key repsonses of interest, elk distribution and winter elk calf mortality.



Fig. 112 describes possible factors that affect winter elk distribution (the proportion of elk on NER feedgrounds versus native winter range). Models will be used to identify the relative influence of our principal management strategy (a reduction in feed season length) and other factors on winter elk distribution (Appendix 3).  Over time this will allow us to assess whether changes in elk distribution were the result of our management actions or due to factors outside of our control. 



An increase in calf elk winter mortality is a potential result of reduced feed season length.  Fig. 132 portrays factors that influence winter calf elk survival on NER. 



Models will be used to assess the effects of available forage on winter calf elk survival (Appendix 4).  Over time this will allow us to assess the effects of our principal management strategy (reducing feed season length) relative to winter elk calf survival. other factors on elk calf survival and potentially adjust our management actions based on model results.[image: ]

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.





 








MONITORING [image: ]

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.









Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMPMSP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMPMSP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMPMSP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2016, a time period that represents BEMP implementation prior to AMPMSP actions (Figure 13).  

Figure143. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMPMSP implementation.





Elk Fed Days and Bison Fed Days



The BEMP and AMPMSP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 







EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season





Figure154. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management  Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMPMSP implementation.





BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMSP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMSP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account for wide annual variation in EFD and BFD associated with winter severity (Fig. 154)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMPMSP implementation, which will allow trend comparisons to the pre AMPMSP baseline (Figure 15).  Under the AMPMSP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMPMSP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMPMSP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMSP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas, potentially including large groups of elk.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMPMSP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMPMSP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMPMSP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMPMSP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.

Figure165. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Stepdown Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMPMSP implementation.







Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMPMSP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMPMSP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.



Data Collected for Modeling

To facilitate modeling, we will collect data on the following associated variables (Table 6). The table lists variables and how they relate to our efforts to use modeling to explain changes in elk distribution and elk calf mortality relative to our principal action of reducing feed season length.Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf mortality on NER. 

VARIABLE

SOURCE

Elk Winter Distribution Model

Elk Calf Mortality Model

Proportion Jackson Elk Herd on NER Feedgrounds

WGFD/NER Jackson Elk Herd February Classification Count

Yes

No

Proportion Jackson Elk Herd from South Snake River summer segment

Determined from elk GPS collar data for elk captured on NER 

Yes

No

Number of wolf packs in the Jackson Elk Herd unit

GTNP and WGFD wolf monitoring data

Yes

Yes

Estimated total wolf numbers in Jackson Elk Herd unit

GTNP and WGFD wolf monitoring data

Yes

Yes

Estimated number of wolves using NER in winter

NER observations

Yes

Yes

Total NER herbaceous forage biomass

NER forage production survey data

Yes

Yes

Snow Water Equivalent

NOAA snowtell site data

Yes

Yes

NER Winter elk Mortality (calf)

NER winter elk mortality survey

No

Yes

Snow Depth

NOAA Snowtell sites and NER measurements 

Yes

Yes

Available Forage

NER and GTNP monitoring in winter months

Yes

Yes

NER Elk and Bison Fed Days

NER feeding records and daily feedground estimates of elk and bison

Yes

Yes

NER Feeding Start Date

NER feeding records

Yes

Yes

Gros Ventre Feeding Start date

WGFD feeding records

Yes

No

Elk Hunting Pressure by Hunt Area

Estimated number of hunter days from WGFD completion reports

Yes

Yes











EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which an initial evaluation of the program will be made.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management stepdown plan update/report, completed by NER staff by the end of March for the previous year. 



Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of bison and elk on intensive supplemental feeding, using adaptive management principles through a structured framework of management actions, to achieve a desired condition of animals relying predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But because there is no precedent for what this plan proposes, there are few responses to proposed management actions that can be predicted to a degree of certainty commensurate with establishing definable thresholds or other objective criteria for success in the short term.  



Factors that will be considered in evaluating the success of the program will include the trend of EFD and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and interwoven components that, together with the management stepdown actions, make up the framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, social, and political conditions on these components will be part of the evaluation process.



In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will be most important after the first 5 years of MSP implementation.  The direction and magnitude of the trend observed will provide a preliminary basis for evaluation and decisions about continued management actions. Initial success with reduced feeding will be associated with a declining trend, with greater magnitudes indicating higher degrees of success.  However, determinations of overall program success will necessarily include evaluation of all system components.  For example, gains in reduced feeding come could be accompanied by an increase in private land conflicts, which would affect overall success determinations.  While the overriding strategy will be to decrease feeding as aggressively as possible while gauging effects on other system components, overall measures of program success through time will necessarily involve a complex matrix of component evaluation.   These evaluations will be included in annual MSP reports.



As proposed and new management strategies are implemented and evaluated under this plan, at some point in the future it may become apparent that meeting reduced feeding goals will not possible without reducing elk and/or bison population objectives.  Population objectives for both herds are set by Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison or elk herd objectives are not constrained by the BEMP.  



Investigating the potential effects of climate change on elk and bison management will also be important in the long-term.  During implementation of this plan, we will collect a variety of data that couldan be drawn upon for this purpose.  









PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMPMSP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMPMSP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution

10,000

11,000

12,000

13,000

14,000

     Collaborative elk monitoring (GRTE portion)











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











    Monitoring

16,0000

16,000

18,000

20,000

20,000

     Temporary bison fencing

24,000





40,000



     Temporary fence maintenance

6,000

8,000

8,000

6,000

10,000

     Hayfields restoration

84,000

70,000

70,000

90,000

90,000

     Exotic plant mitigation

50,000

52,000

46,000

60,000

66,000

     Seed propagation







94,000

66,000

Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__











LITERATURE CITED [incomplete]



Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of Wildlife Management, 79: 877–886. 



Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology and Management. Smithsonian Institution Press, Washington D.C.



Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 03/26/10.



Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document #1322265, Filed: 08/03/2011.



Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming Game and Fish Department. Cheyenne, WY.



Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United Kingdom. 



Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation model. Wildlife Monographs 101. 39pp



Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources Ecology Lab, Colorado State University, Fort Collins, CO.



Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188.



National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-reports/reports-in-brief/Science-Report-Brief-final.pdf



[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed May 2015.



National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available at 6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015.



Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of Wildlife Management 46:535-540.



Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University Press.



Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 34:285-306.

 

Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf survival on the growth of elk populations. Journal of Wildlife Management 71:795-803.



Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. Rangelands 17:191-193.

 

[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton National Forest.



[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge. 



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, final bison and elk management plan and environmental impact statement. National Elk Refuge and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 2015.



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk management plan. National Elk Refuge and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015.



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk management plan and environmental impact statement. National Elk Refuge and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015.



Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey.



Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society Bulletin 25:714-720.






APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNPGRTE

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Stepdown Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Stepdown Plan  implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Stepdown Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Stepdown Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Stepdown Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.






APPENDIX 4.  Models

Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



[image: ]

 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 
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steve_kallin@fws.gov

 
From: Ryan Moehring [mailto:ryan_moehring@fws.gov] 
Sent: Wednesday, April 27, 2016 10:31 AM
To: Lori Iverson
Cc: Mike Blenden; Steve Kallin
Subject: RE: Elk Management Communications Plan
 
Thanks, Lori. This is very helpful.
 
Is it possible to get a copy of the draft step-down plan? 

Also, a question for the group: do we have an ETA on when that plan is going to be finalized?
 
Thanks,
Ryan
 
Ryan Moehring
Public Affairs (ND, SD, WY, MT)
U.S. Fish and Wildlife Service
Mountain-Prairie Region
303-236-0345
 
From: Iverson, Lori [mailto:lori_iverson@fws.gov] 
Sent: Tuesday, April 26, 2016 1:37 PM
To: Ryan Moehring
Cc: Mike Blenden; Steve Kallin
Subject: Re: Elk Management Communications Plan
 
I had started a comm plan for the Bison & Elk Management Step Down Plan several months
ago but also was in a holding pattern until I had more details. I've attached the draft I had
roughed out.
 
Lori

Lori Iverson
Outreach & Visitor Services
U.S. Fish & Wildlife Service 
National Elk Refuge
PO Box 510 / 675 East Broadway
Jackson, WY 83001
Phone: 307.201.5433
Cell: 307.690.4375
Fax: 307.733.9729
lori_iverson@fws.gov
National Elk Refuge photo gallery
National Elk Refuge web site
Twitter: @NatlElkRefuge
 
 
If I ever go looking for my heart's desire again, I won't look any further than my own back yard. Because if it isn't
there, then I never really lost it to begin with."  - Dorothy Gale, The Wizard of Oz

mailto:steve_kallin@fws.gov
mailto:ryan_moehring@fws.gov
mailto:lori_iverson@fws.gov
mailto:lori_iverson@fws.gov
http://www.flickr.com/photos/usfwsmtnprairie/collections/72157627800456603/
http://www.fws.gov/refuge/national_elk_refuge/


 
 
 
 
On Tue, Apr 26, 2016 at 12:26 PM, Ryan Moehring <ryan_moehring@fws.gov> wrote:
Hi Mike,
 
As discussed, Will has requested that we develop a communications plan for the NER’s new
management strategy for supplemental feeding. I’m happy to take the lead on this, working
closely with you, Steve and Lori, but before we can move forward I’ll need to know just what
that strategy entails. You mentioned a draft plan. How may I acquire a copy of that? My very
basic understanding of our proposed management change is that we are going to reduce
feeding – starting later and ending later in the year, increasing monitoring, and hiring
seasonals to assist surrounding private landowners with fence repairs and other activities to
reduce and prevent conflicts. But that is all I know. If you or Steve could please provide me
with as much specific detail as possible, including proposed timeframes, that would be very
helpful.

Once I have a better handle on all of that, perhaps we can have a call to discuss various
approaches? 

Thank you!
Ryan 
 
Ryan Moehring
Public Affairs (ND, SD, WY, MT)
U.S. Fish and Wildlife Service
Mountain-Prairie Region
303-236-0345
 
Web |Facebook | Twitter | Flickr | YouTube 
 
 

 
--
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306
303-710-7934 cell
 
Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

mailto:ryan_moehring@fws.gov
http://www.fws.gov/mountain-prairie/
https://www.facebook.com/USFWSMountainPrairie
https://twitter.com/USFWSMtnPrairie
http://www.flickr.com/photos/usfwsmtnprairie/
http://www.youtube.com/user/USFWS
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 

Comment [S3]: DB comment 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S6]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  



 

 6  
 

Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

 

 



From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole
Subject: Draft Elk Herd Objective comment letter
Date: Wednesday, May 18, 2016 5:08:38 PM
Attachments: Draft Comment Letter to Wyoming Game and Fish Commission 5-18-2016.docx

Mike:
 
Several weeks ago I sent you a first draft of a Jackson Elk Herd Objective comment letter.  I recently
received a copy of the WGFD proposed objective language and have made several relatively minor
changes to that initial draft; see attached.  My hope is to have this letter reviewed and submitted by
the Regional Office to the WGFD by May 25, 2016, the deadline for submitting comments. 
 
I will give you a brief call tomorrow to discuss a few details. 
 
Thanks,  
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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Draft Letter to the Wyoming Game and Fish Commission concerning the Jackson Elk Herd Objective Proposal.  5/5/2016.





The U.S. Fish and Wildlife Service (FWS) appreciates the opportunity to provide comments during on the Jackson Elk Herd objective setting process.  We support the WGFD’s proposal to retain the Jackson Elk Herd objective at 11,000 elk, and change population monitoring to a three-year running average while continuing to support the goals and objectives in the Bison and Elk Management Plan (BEMP), April 2007.

Through the BEMP, the Grand Teton National Park and the National Elk Refuge has, and will continue to support the WGFD Jackson Elk Herd objective of 11,000.  The USFWS does not support increasing the herd objective above 11,000 elk.  

For the purpose of reducing the risk of disease transmission, the BEMP also identifies the objective of “. . . transitioning from intensive supplemental winter feeding of bison and elk to greater reliance on natural forage on the refuge. “  One strategy to achieving this outcome is “to reduce the number of elk on feed on the NER to approximately 5,000 . . .”  

On September 7, 2007, the Wyoming Game and Fish Commission “set the Jackson Elk Population Objective at an overall 11,000 elk.”  Within that objective, the Commission also set winter distribution goals for the Gros Ventre feedgrounds, native winter range and the National Elk Refuge.  This action adopted 5,000 elk wintering on the National Elk Refuge.

The WGFD was an important cooperator in the development of the BEMP and has been a key partner in its implementation.  Elk and bison management coordination through partnership with the WGFD has and will remain vital in the ongoing effort to successfully manage these wildlife populations.

The USFWS is not opposed to the WGFD’s proposal to discontinue the use of winter subherd objectives.  However, we are concerned that ending this practice may unintentionally convey the message to the public that the WGFD no longer supports the goals and objectives of the BEMP, especially the winter objective of 5,000 elk on the National Elk Refuge.  We are also concerned that it could result in reduced WGFD support for BEMP objectives in the future after changes in WGFD personnel occurs through normal attrition.

For these reasons, we strongly urge the WGF Commission to clearly state in this action that the WGFD will continue to support and work in partnership to achieve the goals of the BEMP, including the winter goal of 5,000 elk on feed on the National Elk Refuge.  We support the Jackson Elk Herd objective as proposed by the WGFD:

Manage for a mid-winter trend count of 11,000 elk, which will be estimated using ground classifications on feedgrounds and aerial surveys on native winter ranges.  Mid-winter trend counts will be analyzed using a 3-year running average.  The population will be managed for +20% of the objective (range of 8,800 to 13,200).  In addition, the WGFD will continue working with the NER and GTNP to achieve the goals outlined in the BEMP (2007).

Public confidence in and support for the BEMP is vital to its successful implementation.  Sustained support of the BEMP by the WGFD will continue to reinforce and enhance the public support for this collaborative approach in managing these highly visible wildlife populations.      

An overarching strategy of the BEMP is to reduce the concentration of elk on the NER by reducing reliance on supplemental feeding to encourage elk use of native winter range.  The approach of reducing elk concentrations on the NER follows a widely recognized principal in disease prevention and mitigation and will reduce the potential of disease transmission.  This strategy is also consistent with a presentation on Chronic Wasting Disease (CWD) by WGFD State Veterinarian Mary Wood to the WGFD Commission on March 22, 2016 when she stated, “. . . artificially congregating animals in high density over a feed source will facilitate disease transmission.  That’s pretty much a stated fact; we know that will occur.”  In the same presentation, she also stated, “If we want to really look at proactive management, the single most proactive thing we can do for feed grounds in the face of CWD is to find ways to reduce reliance on feed before CWD ever hits.”  This is exactly what the NER/GTNP is attempting to do through implementation of the BEMP, especially In light of the westward expansion of CWD in Wyoming.  Public recognition of continued WGFD support for the BEMP will be essential to its implementation, which is why the USFWS encourages the WGF Commission to adopt the Jackson Elk Herd Objective as proposed by the WGFD which reiterates continued WGFD support for the BEMP.  

[bookmark: _GoBack]The proposed WGFD approach of changing from a population model to estimate the total Jackson Elk Herd to methods using raw count data will effectively increase the population objective for the herd.  Using unadjusted data will underestimate the number of elk not on feedgrounds to some unknown degree.  The USFWS encourages and will support WGFD efforts to develop a “sightability index” for surveying elk off feedgrounds to improve future survey accuracy.     

Thank you for this opportunity to provide comments for the Jackson Elk Herd objective setting process.

Sincerely,



Name



Draft Letter to the Wyoming Game and Fish Commission concerning the Jackson Elk Herd Objective 
Proposal.  5/5/2016. 

 

 

The U.S. Fish and Wildlife Service (FWS) appreciates the opportunity to provide comments during on the 
Jackson Elk Herd objective setting process.  We support the WGFD’s proposal to retain the Jackson Elk 
Herd objective at 11,000 elk, and change population monitoring to a three-year running average while 
continuing to support the goals and objectives in the Bison and Elk Management Plan (BEMP), April 
2007. 

Through the BEMP, the Grand Teton National Park and the National Elk Refuge has, and will continue to 
support the WGFD Jackson Elk Herd objective of 11,000.  The USFWS does not support increasing the 
herd objective above 11,000 elk.   

For the purpose of reducing the risk of disease transmission, the BEMP also identifies the objective of “. . 
. transitioning from intensive supplemental winter feeding of bison and elk to greater reliance on natural 
forage on the refuge. “  One strategy to achieving this outcome is “to reduce the number of elk on feed 
on the NER to approximately 5,000 . . .”   

On September 7, 2007, the Wyoming Game and Fish Commission “set the Jackson Elk Population 
Objective at an overall 11,000 elk.”  Within that objective, the Commission also set winter distribution 
goals for the Gros Ventre feedgrounds, native winter range and the National Elk Refuge.  This action 
adopted 5,000 elk wintering on the National Elk Refuge. 

The WGFD was an important cooperator in the development of the BEMP and has been a key partner in 
its implementation.  Elk and bison management coordination through partnership with the WGFD has 
and will remain vital in the ongoing effort to successfully manage these wildlife populations. 

The USFWS is not opposed to the WGFD’s proposal to discontinue the use of winter subherd objectives.  
However, we are concerned that ending this practice may unintentionally convey the message to the 
public that the WGFD no longer supports the goals and objectives of the BEMP, especially the winter 
objective of 5,000 elk on the National Elk Refuge.  We are also concerned that it could result in reduced 
WGFD support for BEMP objectives in the future after changes in WGFD personnel occurs through 
normal attrition. 

For these reasons, we strongly urge the WGF Commission to clearly state in this action that the WGFD 
will continue to support and work in partnership to achieve the goals of the BEMP, including the winter 
goal of 5,000 elk on feed on the National Elk Refuge.  We support the Jackson Elk Herd objective as 
proposed by the WGFD: 

Manage for a mid-winter trend count of 11,000 elk, which will be estimated using 
ground classifications on feedgrounds and aerial surveys on native winter ranges.  Mid-



winter trend counts will be analyzed using a 3-year running average.  The population will 
be managed for +20% of the objective (range of 8,800 to 13,200).  In addition, the WGFD 
will continue working with the NER and GTNP to achieve the goals outlined in the BEMP 
(2007). 

Public confidence in and support for the BEMP is vital to its successful implementation.  Sustained 
support of the BEMP by the WGFD will continue to reinforce and enhance the public support for this 
collaborative approach in managing these highly visible wildlife populations.       

An overarching strategy of the BEMP is to reduce the concentration of elk on the NER by reducing 
reliance on supplemental feeding to encourage elk use of native winter range.  The approach of 
reducing elk concentrations on the NER follows a widely recognized principal in disease prevention and 
mitigation and will reduce the potential of disease transmission.  This strategy is also consistent with a 
presentation on Chronic Wasting Disease (CWD) by WGFD State Veterinarian Mary Wood to the WGFD 
Commission on March 22, 2016 when she stated, “. . . artificially congregating animals in high density 
over a feed source will facilitate disease transmission.  That’s pretty much a stated fact; we know that 
will occur.”  In the same presentation, she also stated, “If we want to really look at proactive 
management, the single most proactive thing we can do for feed grounds in the face of CWD is to find 
ways to reduce reliance on feed before CWD ever hits.”  This is exactly what the NER/GTNP is 
attempting to do through implementation of the BEMP, especially In light of the westward expansion of 
CWD in Wyoming.  Public recognition of continued WGFD support for the BEMP will be essential to its 
implementation, which is why the USFWS encourages the WGF Commission to adopt the Jackson Elk 
Herd Objective as proposed by the WGFD which reiterates continued WGFD support for the BEMP.   

The proposed WGFD approach of changing from a population model to estimate the total Jackson Elk 
Herd to methods using raw count data will effectively increase the population objective for the herd.  
Using unadjusted data will underestimate the number of elk not on feedgrounds to some unknown 
degree.  The USFWS encourages and will support WGFD efforts to develop a “sightability index” for 
surveying elk off feedgrounds to improve future survey accuracy.      

Thank you for this opportunity to provide comments for the Jackson Elk Herd objective setting process. 

Sincerely, 

 

Name 



 

1 
 

DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their 
respective agency leadership.    
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SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk 
behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic 
livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock 
herd became infected with brucellosis, the FWS would likely lose in a court challenge. 

a. Primarily cattle producers are located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef would be devastated brucellosis. 

ii. Incentives through perpetual or short-duration easements are necessary to 
remove cattle from elk proximity to prevent brucellosis transmission.  

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions 
and heighten human safety concerns. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist 
private landowners in mitigating conflicts by advising methods to protect ornamental and 
natural vegetation used for landscaping.  They may also haze or remove aggressive animals 
posing safety threats around homes.  This effort may be augmented through a partnership with 
the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.      
 

4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
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When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  CGPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior and distribution, 
survival.  Monitoring will be a key component of the adaptive management process. 
 
The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION B - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP. 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 1/2017 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 1/2017 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 
Conflict mitigation assistance 

$91,000 
$10,000 

1/2017 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. 
-Wildlife Technician for enhanced monitoring 

$115,000 
$23,000 

3/2016 
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their 
respective agency leadership.    
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SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk 
behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic 
livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock 
herd became infected with brucellosis, the FWS would likely lose in a court challenge. 

a. Cattle producers are primarily located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef” operation would be devastated by 

another brucellosis outbreak.  Their herd was infected in the early 2000’s. 
ii. Incentives through perpetual or short-duration easements are necessary to 

remove cattle from the proximity of wintering elk to prevent brucellosis 
transmission.  

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions 
and heighten human safety concerns. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist 
private landowners in mitigating conflicts by advising methods to protect ornamental and 
natural vegetation used for landscaping.  They may also haze or remove aggressive animals 
posing safety threats around homes.  This effort may be augmented through a partnership with 
the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.      
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4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  GPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior, distribution, and 
survival.  Monitoring will be a key component of the adaptive management process. 
 
The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION B - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP. 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 1/2017 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 1/2017 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 
Conflict mitigation assistance 

$91,000 
$10,000 

1/2017 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. $115,000 3/2016 
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-Wildlife Technician for enhanced monitoring $23,000 
 
ATTACHMENT 1 

 



 

1 
 

DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their 
respective agency leadership.    
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SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk 
behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic 
livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock 
herd became infected with brucellosis, the FWS would likely lose in a court challenge. 

a. Cattle producers are primarily located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef” operation would be devastated by 

another brucellosis outbreak.  Their herd was infected in the early 2000’s. 
ii. Incentives through perpetual or short-duration easements are necessary to 

remove cattle from the proximity of wintering elk to prevent brucellosis 
transmission.  

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions 
and heighten human safety concerns. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist 
private landowners in mitigating conflicts by advising methods to protect ornamental and 
natural vegetation used for landscaping.  They may also haze or remove aggressive animals 
posing safety threats around homes.  This effort may be augmented through a partnership with 
the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.      
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4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  GPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior, distribution, and 
survival.  Monitoring will be a key component of the adaptive management process. 
 
The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION B - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP. 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 1/2017 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 1/2017 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 
Conflict mitigation assistance 

$91,000 
$10,000 

1/2017 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. $115,000 3/2016 
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-Wildlife Technician for enhanced monitoring $23,000 
 
ATTACHMENT 1 
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – July 22, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to its traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds. This Team includes: Grand Teton National Park (GTNP), Bridger-Teton National 
Forest (BTNF), Wyoming Game and Fish Department (WGFD) and the National Elk Refuge (NER).      

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.   

A draft “AMP Completion and Implementation Schedule” was presented to the FWS Region 6 leadership 
on May 26, 2015.  Potential changes to the proposed AMP completion schedule are discussed in Section 
A.  Key steps to prepare for AMP implementation are described in Section B.  A draft “AMP 
Implementation Budget” is outlined in Section C which describes the cost of initial implementation of 
steps discussed in Section B.  The proposed “AMP Completion Schedule” and draft “AMP 
Implementation Schedule” are included in Attachments 1 and 2. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing essential support from key partners necessary for 
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implementation success.   The AMP Team will attempt to expedite Plan Reviews through their respective 
agency leadership.    

 

 

SECTION B – Preparation necessary for AMP implementation success 

1. Public Outreach and Education 

It is essential for the general public, elected officials and engaged stakeholder groups to 
understand BEMP Goals/Objectives and how AMP implementation will change the way bison 
and elk herds have been traditionally managed in the Jackson Area.  Below is a list of important 
topics which would be addressed before and during the AMP implementation process.   

a. Overview of BEMP Goals/Objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by holding elk/bison on the NER through the use of supplemental feeding.  
Changing elk behavior as recommended in the AMP will elevate the risk of elk/bison  co-
mingling with domestic livestock.  We need to have the resources and strategy to prevent co-
mingling.  If a livestock herd becomes infected with brucellosis, the FWS will likely be taken to 
court for damages and must be able to show that comprehensive mitigation measures were 
taken to prevent co-mingling . 

a. Ranchers will need assistance to prevent co-mingling between domestic livestock and 
elk/bison.  History has shown that Jackson Area domestic livestock can become infected 
with brucellosis, and cause significant financial hardships to ranchers.  An example is the 
Lockheart/Gill herds which were infected with brucellosis in the early 2,000’s and 
required depopulation.  These producers are primarily located northeast, west and 
southwest of the NER.  
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i. Incentives through perpetual or short-duration easements are necessary to 
remove cattle from the proximity of wintering elk to prevent brucellosis 
transmission.  

ii. Three new Wildlife Conflict Technician positions, supervised by the WGFD, are 
needed to assist Ranchers in preventing co-mingling.  These positions will also 
assist subdivision private landowners in preventing and resolving conflicts with 
elk/bison.    

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Wildlife Conflict Technicians will assist private landowners in mitigating conflicts by advising 
methods to protect ornamental and natural vegetation used for landscaping.  They may also 
haze or remove aggressive animals posing safety threats around homes.  This effort may be 
augmented through a partnership with the Jackson Hole Conservation Alliance’s “Wild 
Neighborhoods” Program.      
 

4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  GPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior, distribution, and 
survival.  Monitoring will be a key component of the adaptive management process. 
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The estimate for GPS collars the first year is $115,000 with $29-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION C - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP.  Funding sources are not 
identified but it is assumed most of the funds identified below will be provided through the National Elk 
Refuge (U.S. Fish and Wildlife Service) and the Grand Teton National Park (National Park Service).   

ITEM # 
(Sec. B 
Above) 

TASK DESCRIPTION ESTIMATED  
COST 

INITIATION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 2/2016 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 5/2016 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 

$91,000 
$10,000 

1/2016 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$81,000 10/2015 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. 
-Wildlife Technician for enhanced monitoring 

$115,000 
$23,000 

3/2016 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

6 
 

ATTACHMENT 1 
Draft Schedule for Completion of the Adaptive Management Plan 
 

 

 
 

Attachment 2 
Draft AMP Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
3/1/2016 Finalize Adaptive Management Plan See Attachment 1 for steps and schedule 
3/1/2016 Initiate Public Outreach and 

Education  
Follow AMP Communication Plan.  Emphasize 
Feed Ground Information Tours with Elected 
Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss 
Conservation Easement  interest 

Conservation Easements to Prevent Co-mingling 
between livestock and elk/bison. 

11/2016 Implement Enhanced Forage 
Monitoring 

Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding  

Purpose is to move elk to native winter range and 
begin to build an elk cohort that  is not 
habituated to supplemental feed. 

 

 AMP PLANNING AND APPROVAL PROCESS DEADLINE 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 Final Signatures (FWS & NPS Regional Offices) March 1 



ATTACHMENT 1 
Draft Schedule for Completion of the BEMP Step Down Management Plan 
Amended per Regional Office Direction – 8/12/2015 
 
 

 

Attachment 2 
Draft Step Down Plan Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
12/24/2015 Finalize Step Down Plan See Attachment 1 for steps and schedule 
1/1/2016 Initiate Public Outreach and 

Education  
Follow Step Down Communication Plan.  
Emphasize Feed Ground Information Tours with 
Elected Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss Conservation Easements to Prevent Co-mingling 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Finalize management strategies and modeling to explain 
present conditions.   

July 1, 2015 July 15, 2015 11 

2 Develop monitoring plan to evaluate impacts of 
management strategies. 

July 15, 2015 August 1, 
2015 

14 

3 Identify peer review panel  August 17, 
2015 

August 21, 
2015 

5 

4 Step Down Planning Team meets to review changes to 
draft plan 

Aug. 17, 
2015 

Aug. 30, 2015 10 

5 Agency and peer review of draft Sept. 1, 2015 Sept. 16, 2015 12 
6  Incorporate changes from agency/peer review 

comments 
Sept. 17, 
2015 

Sept. 23, 2015 5 

7 Step Down Planning Team to review proposed 
agency/peer review changes. Finalize draft. 

Sept. 24, 
2015 

Sept. 29, 2015 4 

8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 

 

 



ATTACHMENT 1 
Draft Schedule for Completion of the BEMP Step Down Management Plan 
Amended per Regional Office Direction – 8/12/2015 
 
 

 

Attachment 2 
Draft Step Down Plan Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
12/24/2015 Finalize Step Down Plan See Attachment 1 for steps and schedule 
1/1/2016 Initiate Public Outreach and 

Education  
Follow Step Down Communication Plan.  
Emphasize Feed Ground Information Tours with 
Elected Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss Conservation Easements to Prevent Co-mingling 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Finalize management strategies and modeling to explain 
present conditions.   

July 1, 2015 July 15, 2015 11 

2 Develop monitoring plan to evaluate impacts of 
management strategies. 

July 15, 2015 August 1, 
2015 

14 

3 Identify peer review panel  August 17, 
2015 

August 21, 
2015 

5 

4 Step Down Planning Team meets to review changes to 
draft plan 

Aug. 17, 
2015 

Aug. 30, 2015 10 

5 Agency and peer review of draft Sept. 1, 2015 Sept. 16, 2015 12 
6  Incorporate changes from agency/peer review 

comments 
Sept. 17, 
2015 

Sept. 23, 2015 5 

7 Step Down Planning Team to review proposed 
agency/peer review changes. Finalize draft. 

Sept. 24, 
2015 

Sept. 29, 2015 4 

8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 

 

 



 

 
United States Department of the Interior 

 
FISH AND WILDLIFE SERVICE 

NATIONAL ELK REFUGE 
675 E. Broadway 

Jackson, WY 83001 
(307) 733-9212 extension 2 

FAX (307) 733-9729 
 
                      January 31, 2013 
 

 
MEMORANDUM 
 
To: Files: Bison an Elk Adaptive Management Planning 
 
From:  Project Leader, National Elk Refuge, Jackson, WY 
 
Subject:   Summary of Efforts to Develop and Implement an Adaptive Management Plan 

(AMP) as Identified in the Bison and Elk Management Plan (BEMP) 
 
These efforts include: 
 
1. Determining the source of funds and support to enable private landowners surrounding the 

National Elk Refuge (NER) to implement conservation measures to support the goals and 
objectives of the BEMP. 
 

a. Discussed possibilities with Mark Hogan, Wyoming State Coordinator, Partners for 
Fish & Wildlife Program.  The Jackson Area is not in their highest priority area.  The 
closest biologist is in Evanston, WY.  They may be able to provide some limited, 
targeted assistance if the NER makes the contacts and develops the conservation 
projects.  They do not have the time to launch a significant Private Lands effort in the 
Jackson Area. 

b. Met with Luke Lynch, Wyoming State Director for the Conservation Fund (meeting 
notes attached). 

c. Met with the Jackson Hole Land Trust (meeting notes need to be developed) 
d. Met with Steve Duerr, local conservationist and wildlife advocate (meeting notes to 

be developed) 
e. Met with Bob Lucas, Spring Gulch Rancher on (meeting notes attached) 
f. Met with Spring Gulch Ranchers on 1/30/2013: Russ Lucas; Jim, Shane and Colton 

Lucas; Chance Able. (meeting notes attached). 
2. Met with Jeff Warren (Regional Biologist; Red Rock Lakes NWR) along with Paul Santavy and 

Eric Cole to plan AMP schedule and strategy.  Meeting or conference call dates include: 



 

a. January 23, 2013; Conference call 
 
 

 



Additional information for Steve 3_4_13 

Updated with 2012 elk harvest data included 
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From: Will Meeks
To: Paul Santavy
Subject: RE: Draft Letter to WYGF
Date: Thursday, March 28, 2013 7:36:43 AM
Attachments: DRAFT AMP invitation to WGFD 3-7-2013.docx

 
 
Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director
NWRS and PFW
303-236-4303 (w)
 
From: Santavy, Paul [mailto:paul_santavy@fws.gov] 
Sent: Wednesday, March 27, 2013 2:29 PM
To: Will Meeks
Subject: Fwd: Draft Letter to WYGF
 
1st page looks good to me, not sure what is the intent with the additional pages.  Please edit
the letter and / or OK, and I'll get it moving for signature.  Just ignore the plan info; I'll either
clean up or discard depending on what the intent was.  Thanks.
__________________________
PAUL SANTAVY, CFP, AWB
Deputy Assistant Regional Director
NWRS and PFW
Mountain-Prairie Region
U.S. Fish & Wildlife Service
Phone:   303-236-4304
Cell:       307-690-6072

 

---------- Forwarded message ----------
From: Rundle, Dean <dean_rundle@fws.gov>
Date: Wed, Mar 27, 2013 at 2:20 PM
Subject: Draft Letter to WYGF
To: Paul Santavy <paul_santavy@fws.gov>

Paul - Brother Kallin has reminded me that at our 3/5/13 NER briefing with Matt Hogan, Matt
had asked you to draft a letter to WYGF, and you had delegated that assignment to Steve.
 Attached is draft text for that letter.  I would suggest that if you and Will are ok with this, that
we ask Betsy to prepare it, addressed to the Director WYGF for Matt's signature.

Dean Rundle
Refuge Supervisor, MT/WY/UT
Region 6, Lakewood, CO
303-236-4306
 

mailto:Will_Meeks@fws.gov
mailto:paul_santavy@fws.gov
mailto:paul_santavy@fws.gov
mailto:dean_rundle@fws.gov
mailto:paul_santavy@fws.gov

DRAFT

The Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand Teton National Park was completed in April 2007 with the assistance of the Wyoming Game and Fish Department.  Since then, the WGFD has been a strong partner and worked in cooperation with the NER to implement the strategies identified in the BEMP.  The U.S. Fish & Wildlife Service (Service) We appreciates the support and assistance provided by the WGFD to implement the BEMP.

The Service desiresWe desire to continue this important partnership by inviting the WGFD to collaborate in the development of an Adaptive Management Plan (AMP) as identified in the BEMP.  The AMP will provide a dynamic framework for decreasing the need for supplemental feeding on the refuge while adaptively managing the bison and elk herds in a manner that contributes to the state’s herd objectives.  , yetIt also ensure allows for the biological integrity and environmental health of refuge resources to be sustained.  

Significant progress has been made in implementing management strategies as outlined in the BEMP.  Yet, progress toward meeting herd management objectives has been disappointinghave not been met.  We hope to enlist the expertise and cooperation of the WGFD in not only developing this AMP but also in achieving the mutually identified objectives, goals and desired conditions as outlined in the BEMP.

[bookmark: _GoBack]The initial Adaptive Management Planning meeting is tentatively scheduled for April 2013 at the NER Headquarters in Jackson, WY.  We welcome WGFD involvement and encourage participation by a representative that is empoweredcan to  offer recommendations and strategic solutions to address the challenges of achieving the outcomes outlined in the BEMP.	Comment by Will Meeks: Day?

Sincerely, 
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A structured framework of adaptive

management actions will be developed in

collaboration with the Wyoming Game and Fish

Department and will include established criteria

for progressively transitioning from intensive

supplemental winter feeding to greater reliance
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MANAGEMENT DIRECTION

on free-standing forage, based on some or all of

the following considerations:

1. level of forage production and availability

on the National Elk Refuge

2. desired herd sizes and sex and age ratios

3. effective mitigation of bison and elk comingling

with livestock on private lands

4. winter distribution patterns of elk and

bison

5. prevalence of brucellosis, chronic wasting

disease, and other wildlife diseases

6. public support



achieving the desired conditions

that have been identified through an

adaptive, progressive, and collaborative

approach  

Desired Conditions:

By the end of the 15-year implementation period,

the National Elk Refuge and Grand Teton

National Park provide winter, summer, and

transitional range for large portions of the

Jackson bison and elk herds. The environment

supports a full complement of native plant,

wildlife, and breeding bird species. Refuge and

park staffs, working with others, adaptively

manage bison and elk in a manner that

contributes to the state’s herd objectives yet

allows for the biotic integrity and environmental

health of the resources to be sustained.



Adaptively manage:

The Jackson bison and elk herds and their habitat

will be adaptively managed on the refuge and in the

park, with an emphasis on improving winter,

summer, and transitional range in the park and on

the refuge and on ensuring that the biotic integrity

and environmental health of the resources will be

sustained over the long term. A dynamic framework

for decreasing the need for supplemental feeding on

the refuge will be developed and implemented in

close cooperation with the Wyoming Game and Fish

Department and will be based on existing conditions,

trends, new research findings, and other changing

circumstances. Population management, vegetation

restoration, ongoing monitoring, and public

education will be integral components of this

framework.



Development of a structured framework

under Alternative 4 for identifying specific

criteria that would have to be met for

progressively transitioning from intensive

supplemental winter feeding to greater

reliance on free-standing forage. The

framework, which would be developed

collaboratively with the Wyoming Game and

Fish Department, would provide a basis for

determining herd sizes, ratios, and mitigation

measures for bison/elk and cattle co-mingling

on private lands. The framework would be

based on winter distribution patterns of elk

and bison, prevalence of diseases, and public

support.



DRAFT 

The Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand 
Teton National Park was completed in April 2007 with the assistance of the Wyoming Game and 
Fish Department.  Since then, the WGFD has been a strong partner and worked in cooperation 
with the NER to implement the strategies identified in the BEMP.  The U.S. Fish & Wildlife 
Service (Service) We appreciates the support and assistance provided by the WGFD to 
implement the BEMP. 

The Service desiresWe desire to continue this important partnership by inviting the WGFD to 
collaborate in the development of an Adaptive Management Plan (AMP) as identified in the 
BEMP.  The AMP will provide a dynamic framework for decreasing the need for supplemental 
feeding on the refuge while adaptively managing the bison and elk herds in a manner that 
contributes to the state’s herd objectives.  , yetIt also ensure allows for the biological integrity 
and environmental health of refuge resources to be sustained.   

Significant progress has been made in implementing management strategies as outlined in the 
BEMP.  Yet, progress toward meeting herd management objectives has been disappointinghave 
not been met.  We hope to enlist the expertise and cooperation of the WGFD in not only 
developing this AMP but also in achieving the mutually identified objectives, goals and desired 
conditions as outlined in the BEMP. 

The initial Adaptive Management Planning meeting is tentatively scheduled for April 2013 at 
the NER Headquarters in Jackson, WY.  We welcome WGFD involvement and encourage 
participation by a representative that is empoweredcan to  offer recommendations and 
strategic solutions to address the challenges of achieving the outcomes outlined in the BEMP. 

Sincerely,  

 

 

 

 

 

 

 

 

Comment [WAM1]: Day? 



p.125 

A structured framework of adaptive 
management actions will be developed in 
collaboration with the Wyoming Game and Fish 
Department and will include established criteria 
for progressively transitioning from intensive 
supplemental winter feeding to greater reliance 
125 
MANAGEMENT DIRECTION 

on free-standing forage, based on some or all of 
the following considerations: 
1. level of forage production and availability 
on the National Elk Refuge 
2. desired herd sizes and sex and age ratios 
3. effective mitigation of bison and elk comingling 
with livestock on private lands 
4. winter distribution patterns of elk and 
bison 
5. prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases 
6. public support 

 

achieving the desired conditions 
that have been identified through an 
adaptive, progressive, and collaborative 
approach   

Desired Conditions: 

By the end of the 15-year implementation period, 
the National Elk Refuge and Grand Teton 
National Park provide winter, summer, and 
transitional range for large portions of the 
Jackson bison and elk herds. The environment 
supports a full complement of native plant, 
wildlife, and breeding bird species. Refuge and 
park staffs, working with others, adaptively 
manage bison and elk in a manner that 
contributes to the state’s herd objectives yet 
allows for the biotic integrity and environmental 
health of the resources to be sustained. 

 

Adaptively manage: 

The Jackson bison and elk herds and their habitat 
will be adaptively managed on the refuge and in the 
park, with an emphasis on improving winter, 
summer, and transitional range in the park and on 
the refuge and on ensuring that the biotic integrity 
and environmental health of the resources will be 



sustained over the long term. A dynamic framework 
for decreasing the need for supplemental feeding on 
the refuge will be developed and implemented in 
close cooperation with the Wyoming Game and Fish 
Department and will be based on existing conditions, 
trends, new research findings, and other changing 
circumstances. Population management, vegetation 
restoration, ongoing monitoring, and public 
education will be integral components of this 
framework. 

 

Development of a structured framework 
under Alternative 4 for identifying specific 
criteria that would have to be met for 
progressively transitioning from intensive 
supplemental winter feeding to greater 
reliance on free-standing forage. The 
framework, which would be developed 
collaboratively with the Wyoming Game and 
Fish Department, would provide a basis for 
determining herd sizes, ratios, and mitigation 
measures for bison/elk and cattle co-mingling 
on private lands. The framework would be 
based on winter distribution patterns of elk 
and bison, prevalence of diseases, and public 
support. 



From: Steve Kallin
To: Jeffrey Warren; Cris Dippel; Eric Cole
Subject: Bison Questions for AMP
Date: Tuesday, February 04, 2014 10:56:57 AM
Attachments: Bison&Elk AMP questions 2-3-2014.docx

Several bison-related questions that have been raised during our AMP meetings.  The attached
document provides answers from the Bison and Elk EIS concerning these questions. 
 
Thanks,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 733-9212, extension 2
Fax: (307) 733-9729
steve_kallin@fws.gov
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Bison and Elk EIS

Question: Is a “bison cull” in the EIS?

[bookmark: _GoBack]Impacts on Habitat; Alternative 4; p. 253

Elk that showed up in the Gros Ventre and Hoback

River basins due to declines in supplemental

feeding on the refuge would likely be hazed onto

state feedgrounds before they began causing

damage to private lands. Bison could be either

hazed or culled. Nonetheless, it is possible that

adverse impacts could occur to private agricultural

lands in localized areas.



CHAPTER 4. ENVIRONMENTAL CONSEQUENCES; Alternative 4; p. 496

Mitigation

Several mitigation measures would be implemented

to minimize the extent of depredation of

landscaping and other property damage. For example,

home and business owners could better

protect trees and gardens through the use of exclosures.

Hazing, depredation hunts, and agency

culling might be needed to keep elk and bison

away from trees, gardens, and other areas where

they could potentially damage private property

(e.g., fences).



Social and Economic Impacts: Impacts on Livestock Operations; Alternative 4;  p.509

Furthermore, WGFD personnel

would likely react quickly to any reports of

bison getting near livestock feeding operations,

and they would presumably haze, cull, or take

other actions to prevent co-mingling.







Question: Bison harvest by native Americans

Chapter 4: Environmental Consequences; Alternative 4,  p.477

Similar to Alternatives 3 and 6, this alternative

could allow for no more than five bison to be removed

by American Indians during ceremonial

events, in recognition of the cultural significance

that bison have for many tribes.





Question:  Does the BEMP address bison in the sleigh ride area?

Social and Economic Impacts: Impacts on Recreational Opportunities; p. 463

The occasional

or possibly common presence of bison in the sleigh

ride touring area during periods of no supplemental

feeding could increase visitor safety concerns.
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River basins due to declines in supplemental 
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Furthermore, WGFD personnel 
would likely react quickly to any reports of 
bison getting near livestock feeding operations, 
and they would presumably haze, cull, or take 
other actions to prevent co-mingling. 

 

 

 



Question: Bison harvest by native Americans 

Chapter 4: Environmental Consequences; Alternative 4,  p.477 

Similar to Alternatives 3 and 6, this alternative 
could allow for no more than five bison to be removed 
by American Indians during ceremonial 
events, in recognition of the cultural significance 
that bison have for many tribes. 

 

 

Question:  Does the BEMP address bison in the sleigh ride area? 

Social and Economic Impacts: Impacts on Recreational Opportunities; p. 463 

The occasional 
or possibly common presence of bison in the sleigh 
ride touring area during periods of no supplemental 
feeding could increase visitor safety concerns. 



From: Steve Kallin
To: Noreen Walsh
Cc: Carl Millegan; Paul Santavy; Will Meeks; Cris Dippel; Eric Cole; Jeffrey Warren
Subject: FW: Adaptive Management Plan Summary and Timeline
Date: Saturday, March 01, 2014 7:33:57 AM
Attachments: NER_Summary_2_13_2014_DRAFT.docx

Hi Noreen:
 
The Bison and Elk Adaptive Mgmt Planning Team reviewed the proposed completion schedule. The
consensus was to complete both Phase 1 and Phase 2 roughly following the timetable outlined in the
attachment.  We have built enough trust in the group to assign portions of the remaining work to
subgroups to then be reviewed by the entire team.  This approach may speed up the process a bit.
 
Take care,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 733-9212, extension 2
Fax: (307) 733-9729
steve_kallin@fws.gov
 

From: Steve Kallin [mailto:steve_kallin@fws.gov] 
Sent: Wednesday, February 19, 2014 11:48 AM
To: Noreen Walsh
Cc: Carl Millegan; Paul Santavy; Will Meeks; Cris Dippel; Eric Cole; Jeffrey Warren
Subject: Adaptive Management Plan Summary and Timeline
 
Hi Noreen:
 
Attached is a one page overview of the Bison and Elk Adaptive Management Planning (AMP) effort
per our conversation last week.  This summary was written by Jeff Warren,(Area Wildlife Biologist,
Red Rock Lakes NWR) who is doing a stellar job facilitating this effort.  The “Projected Completion
Dates”  will be discussed in more detail with the AMP team at our next meeting on Feb. 24. I will give
you an update on changes to those dates next week.
 
Thanks again for visiting.  We enjoyed having you become acquainted with the NER,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 733-9212, extension 2
Fax: (307) 733-9729
steve_kallin@fws.gov
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mailto:steve_kallin@fws.gov

National Elk Refuge Winter Feeding Adaptive Management Plan Summary and Timeline 

13 February 2014

Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially competing objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken. There are four essential elements to an AM approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. Each of these elements of the upcoming National Elk Refuge Winter Feeding Adaptive Management Plan are briefly described below.

1. Objectives – defined in Bison and Elk Management Plan (BEMP; USFWS & USNPS 2007)

a. Elk and bison BEMP population objectives are divided into two Phases

i. Phase 1 population objectives defined numerically (5000 elk and 500 bison)

ii. Phase 2 elk population objective to be defined based on achieving ‘desired conditions’; bison population objective consistent between BEMP phases 

b. Twelve additional objectives with measurable attributes and performance criteria are defined in the BEMP and CCP

c. ‘Desired conditions’ will be defined based on a subset of these objectives 

d. Projected completion date 6/1/2014

2. Management Actions and Strategies

a. Completed three strategies (excluding reference strategy) for managing elk abundance and distribution on the NER

b. Creating two strategies for bison (excluding reference strategy)

c. Projected completion date 3/15/2014

d. [bookmark: _GoBack]Tables presenting the relative advantages and disadvantages of each strategy for each objective and decision consideration will be created

e. Projected completion date 4/15/2014

3. Model(s) describing system dynamics

a. Competing models if considerable uncertainty regarding elk and bison population response to management actions

b. Single model if system relatively well understood and response of populations reasonably predictable

c. Projected completion date 8/15/2014

4. Monitoring program 

a. Elk and bison populations – use existing monitoring to greatest extent possible

b. Monitoring of performance measures for desired habitat conditions will use existing monitoring where possible, developing new monitoring protocol where necessary

c. Projected completion date 12/15/2014





National Elk Refuge Winter Feeding Adaptive Management Plan Summary and Timeline  

13 February 2014 

Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 
conditions, and disease management in Jackson Hole remains after many years of study and 
debate. Determining an effective set of management actions to meet multiple and potentially 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 
approach is being undertaken. There are four essential elements to an AM approach: 1) well 
defined and mutually agreed upon objectives, 2) clearly articulated management actions and 
strategies, 3) a model, or competing models, describing the dynamics of the system being 
managed, and 4) a monitoring program to quantify system response to management and allow 
estimation of the difference between the observed and predicted (from the model or models) 
system response. Each of these elements of the upcoming National Elk Refuge Winter Feeding 
Adaptive Management Plan are briefly described below. 

1. Objectives – defined in Bison and Elk Management Plan (BEMP; USFWS & USNPS 2007) 
a. Elk and bison BEMP population objectives are divided into two Phases 

i. Phase 1 population objectives defined numerically (5000 elk and 500 bison) 
ii. Phase 2 elk population objective to be defined based on achieving ‘desired 

conditions’; bison population objective consistent between BEMP phases  
b. Twelve additional objectives with measurable attributes and performance criteria are 

defined in the BEMP and CCP 
c. ‘Desired conditions’ will be defined based on a subset of these objectives  
d. Projected completion date 6/1/2014 

2. Management Actions and Strategies 
a. Completed three strategies (excluding reference strategy) for managing elk abundance and 

distribution on the NER 
b. Creating two strategies for bison (excluding reference strategy) 
c. Projected completion date 3/15/2014 
d. Tables presenting the relative advantages and disadvantages of each strategy for each 

objective and decision consideration will be created 
e. Projected completion date 4/15/2014 

3. Model(s) describing system dynamics 
a. Competing models if considerable uncertainty regarding elk and bison population response 

to management actions 
b. Single model if system relatively well understood and response of populations reasonably 

predictable 
c. Projected completion date 8/15/2014 

4. Monitoring program  
a. Elk and bison populations – use existing monitoring to greatest extent possible 
b. Monitoring of performance measures for desired habitat conditions will use existing 

monitoring where possible, developing new monitoring protocol where necessary 
c. Projected completion date 12/15/2014 



From: Steve Kallin
To: Jeffrey Warren
Cc: Eric Cole; Cris Dippel
Subject: RE: Hazing bison from the Nowlin unit
Date: Saturday, March 01, 2014 9:56:58 AM

Jeff:
 
I don’t recommend a “buffer” between bison and a sleigh.  Whenever bison cross the line you have
described, they should be hazed.  The “haze” line should extend directly west from the confluence of
Nowlin Cr. and Flat Cr. to Highway 89. 
 
Also, safety is the primary concern, not just for the sleigh ride program, but also for the Town of
Jackson.  We don’t want bison in Jackson! This should be emphasized.
 
Agency-accompanied  hunters could be a separate action used outside of the Nowlin Unit should the
need arise, like at the “Bull Pen” up by Kelly.
 
Thanks Jeff,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 733-9212, extension 2
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Cole, Eric [mailto:eric_cole@fws.gov] 
Sent: Friday, February 28, 2014 10:20 AM
To: Jeffrey Warren; Steve Kallin; Cris Dippel
Subject: Re: Hazing bison from the Nowlin unit
 
In my opinion Agency-accompanied hunters should be its own action independent of the Nowlin unit because it
would likely be used elsewhere on the refuge.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.733.9212 ext. 7
 
 

On Thu, Feb 27, 2014 at 11:47 AM, Jeffrey Warren <jeffrey_warren@fws.gov> wrote:
I drafted a paragraph (pasted below) covering hazing bison from the Nowlin unit and the
potential to use agency-accompanied hunters in the south units to haze bison. Could you
please take a look at it and proved comments/edits, especially for my questions (in bold).
 
Thanks,

mailto:steve_kallin@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:eric_cole@fws.gov
mailto:cris_dippel@fws.gov
mailto:steve_kallin@fws.gov
mailto:eric_cole@fws.gov
mailto:jeffrey_warren@fws.gov


 
Jeff Warren
Wildlife Biologist
27650B South Valley Road
Lima, MT 59739
406 276-3536 ext. 304
 
“Without data, all you are is just another person with an opinion” – Unknown
 
“It’s tough to make predictions, especially about the future” – Yogi Berra
 
 

Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by
bison; the Nowlin unit is where commercial sleigh rides are conducted. Bison would be hazed
from this unit to reduce potential conflict. Do you want to include a description of a buffer
(very conservative, e.g., 400 yards) between bison and the sleigh? Agency-accompanied
hunters in the refuge’s south units of could also be used to haze bison to the northern units
(should this be its own action, independent of hazing in the Nowlin unit? I noticed this
action would occur north of the Nowlin unit (presumably) in the south units). Bison found
south of the line from Nowlin gate east to the Twin Creek subdivision road, west along Nowlin
Creek to Flat Creek, west along Flat Creek to the highway (highway/road name?).

 
 



From: Cain, Steven (Steve)
To: Steve Kallin
Subject: briefing statement draft
Date: Tuesday, June 10, 2014 12:19:39 PM
Attachments: bison and elk AMP June 2014 v1.0.docx

Hey Steve,

Here is something to start with.  I have not shared this with other park staff, thinking that will occur after
you and I can agree to the general approach and details to include.  Modify as you see fit and get back to
me when you can.  This one-page NPS format does not allow for a lot of material, so I clearly could
have missed something you feel is important.  Once we get a draft we are comfortable with we can
discuss whether to make this officially a joint statement or to do separate agency statements that say the
same thing, recognizing that FWS may use a much different format.

Steve

-- 
*************************************************************************************
Steve Cain, senior wildlife biologist
Grand Teton National Park and John D. Rockefeller, Jr. Memorial Parkway
PO Drawer 170
Moose, WY  83012
(307)739-3485
*************************************************************************************
"If there are no dogs in heaven, then when I die I want to go where they went"  Will Rogers

mailto:steve_cain@nps.gov
mailto:steve_kallin@fws.gov

Briefing Statement 	Grand Teton National Park					DRAFT

Bureau: 		NPS 

Issue:		Bison and Elk Adaptive Management Planning

Date:		June 2014 



Key Points:

· [bookmark: _GoBack]Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequently lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the AMP early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.

· The AMP development process has largely focused on habitat and herd management attributes to date, but will soon begin discussions about incorporating methods to reduce bison and elk reliance on supplemental feeding and eventually phasing out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years.  Bison from the Jackson herd discovered the feedlines and have been fed there since 1980.  Supplemental feeding sustains more bison and elk than available winter habitat can support and increases the risks of transmitting diseases such as brucellosis and potentially chronic wasting disease. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and utilizes hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged ?? since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 12,000 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























 
 

Briefing Statement  Grand Teton National Park     DRAFT 
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  June 2014  
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge 
(NER). 

• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management 
of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, 
BTNF, and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequently lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a 
specific time frame for ending feeding.  The U.S. District and appellate courts ruled in favor of the federal 
government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the AMP early in 2013.  Staff from the NER, GRTE, WGFD, and 
BTNF have met approximately monthly for one-half day since then as part of this process. 

• The AMP development process has largely focused on habitat and herd management attributes to date, but will 
soon begin discussions about incorporating methods to reduce bison and elk reliance on supplemental feeding 
and eventually phasing out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years.  

Bison from the Jackson herd discovered the feedlines and have been fed there since 1980.  Supplemental 
feeding sustains more bison and elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including 
a controlled reduction when necessary for the proper management and protection of the elk herd.  The program 
is managed by the NPS and the State of Wyoming, and utilizes hunters licensed by the state.  Feeding on the 
NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged ?? since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 12,000 animals. WGFD has 
a herd objective of 11,000 and considers the herd to be within the overall objective.  The Jackson bison herd is 
estimated at roughly 900 animals, considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase 
out feeding on the NER. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



From: Steve Kallin
To: Steven (Steve) Cain
Cc: Cris Dippel; Eric Cole
Subject: RE: briefing statement draft
Date: Thursday, June 12, 2014 5:46:29 AM

Steve:
 
Thanks for the draft; it looks good.  I want to dig a bit into the court case before I add that topic.  My schedule
is full until early next week.  Does that cause a problem?
 
Take care,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Cain, Steven (Steve) [mailto:steve_cain@nps.gov] 
Sent: Tuesday, June 10, 2014 12:20 PM
To: Steve Kallin
Subject: briefing statement draft
 
Hey Steve,
 
Here is something to start with.  I have not shared this with other park staff, thinking that will occur after
you and I can agree to the general approach and details to include.  Modify as you see fit and get back to
me when you can.  This one-page NPS format does not allow for a lot of material, so I clearly could
have missed something you feel is important.  Once we get a draft we are comfortable with we can
discuss whether to make this officially a joint statement or to do separate agency statements that say the
same thing, recognizing that FWS may use a much different format.
 
Steve
 
-- 
*************************************************************************************
Steve Cain, senior wildlife biologist
Grand Teton National Park and John D. Rockefeller, Jr. Memorial Parkway
PO Drawer 170
Moose, WY  83012
(307)739-3485
*************************************************************************************
"If there are no dogs in heaven, then when I die I want to go where they went"  Will Rogers

mailto:steve_kallin@fws.gov
mailto:steve_cain@nps.gov
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From: Steve Kallin
To: Steven (Steve) Cain
Cc: Cris Dippel; Eric Cole
Subject: RE: briefing statement draft
Date: Tuesday, June 17, 2014 10:21:34 AM
Attachments: bison and elk AMP June 2014 v1 0 with NER comments.docx

Steve:
 
I reviewed the Draft Briefing Statement again and read documents from the court case.  I think the Draft
Briefing Statement looks good; we provided several very minor additions.  Please give me a call at your
convenience to discuss in more detail concerning coordination between our agencies.
 
Thank you,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Cain, Steven (Steve) [mailto:steve_cain@nps.gov] 
Sent: Tuesday, June 10, 2014 12:20 PM
To: Steve Kallin
Subject: briefing statement draft
 
Hey Steve,
 
Here is something to start with.  I have not shared this with other park staff, thinking that will occur after
you and I can agree to the general approach and details to include.  Modify as you see fit and get back to
me when you can.  This one-page NPS format does not allow for a lot of material, so I clearly could
have missed something you feel is important.  Once we get a draft we are comfortable with we can
discuss whether to make this officially a joint statement or to do separate agency statements that say the
same thing, recognizing that FWS may use a much different format.
 
Steve
 
-- 
*************************************************************************************
Steve Cain, senior wildlife biologist
Grand Teton National Park and John D. Rockefeller, Jr. Memorial Parkway
PO Drawer 170
Moose, WY  83012
(307)739-3485
*************************************************************************************
"If there are no dogs in heaven, then when I die I want to go where they went"  Will Rogers
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Briefing Statement 	Grand Teton National Park					DRAFT

Bureau: 		NPS 

Issue:		Bison and Elk Adaptive Management Planning

Date:		June 2014 



Key Points:

· Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· [bookmark: _GoBack]In a subsequently lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the AMP early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.

· The AMP development process has largely focused on habitat and herd management attributes to date, but will soon begin discussions about incorporating methods to reduce bison and elk reliance on supplemental feeding and eventually phasing out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years.  Bison from the Jackson herd discovered the feedlines and have been fed there since 1980.  Supplemental feeding sustains more bison and elk than available winter habitat can support and increases the risks of transmitting diseases such as brucellosis and potentially chronic wasting disease. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and utilizes hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged ?? 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 12,00011,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























 
 

Briefing Statement  Grand Teton National Park     DRAFT 
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  June 2014  
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge 
(NER). 

• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management 
of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, 
BTNF, and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequently lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a 
specific time frame for ending feeding.  The U.S. District and appellate courts ruled in favor of the federal 
government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the AMP early in 2013.  Staff from the NER, GRTE, WGFD, and 
BTNF have met approximately monthly for one-half day since then as part of this process. 

• The AMP development process has largely focused on habitat and herd management attributes to date, but will 
soon begin discussions about incorporating methods to reduce bison and elk reliance on supplemental feeding 
and eventually phasing out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years.  

Bison from the Jackson herd discovered the feedlines and have been fed there since 1980.  Supplemental 
feeding sustains more bison and elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including 
a controlled reduction when necessary for the proper management and protection of the elk herd.  The program 
is managed by the NPS and the State of Wyoming, and utilizes hunters licensed by the state.  Feeding on the 
NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged ?? 7,066 since 2007, considerably above the objective 

of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 12,00011,600 animals. 
WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The Jackson 
bison herd is estimated at roughly 900 animals, considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase 
out feeding on the NER. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole
Subject: National Elk Refuge (NER) Adaptive Management Plan Briefing
Date: Wednesday, August 27, 2014 9:42:17 AM
Attachments: NER AMP Briefing for RO 8-27-2014.docx

Mike:
 
Attached is a final briefing statement concerning the Adaptive Management Plan, which we have
previously discussed.  This briefing statement has been developed in close coordination with the
Grand Teton National Park (GTNP).  The primary message is that the AMP committee (NER, GTNP,
Wyoming Game and Fish, Bridger-Teton National Forest) is moving into a stage where the process
and desire to phase out feeding on the NER will be discussed and included in the AMP.  We
anticipate resistance from the Wyoming Game and Fish.  Regional FWS and NPS leadership should
be prepared for contacts from the Wyoming Game and Fish Department. 
 
We have been awaiting concurrence by the GTNP concerning this briefing statement.  I was
informed this week that a comparable version of this briefing statement was approved by the GTNP
for use in briefing their regional leadership.  They will begin briefing their Deputy Regional Director
today.
 
The NPS Regional Director is scheduled to meet with RD Walsh on September 15 on another issue.  I
am uncertain if this topic will even be discussed at that meeting. 
 
Please schedule a briefing with our regional leadership.  We have postponed AMP meetings pending
the completion of this briefing process.  I believe this briefing can be adequately conducted by
conference call. 
 
Don’t hesitate to call for more info,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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mailto:steve_kallin@fws.gov

Briefing Statement 	National Elk Refuge					

Bureau: 		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Planning

Date:		August 2014 



Key Points:

· The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015.

· [bookmark: _GoBack]The discussion has largely focused on habitat and herd management actions to date, but the working group will soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.

· FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming concerning this matter.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

Steve Kallin, Refuge Manager, 307/201-5409

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 



From: Santavy, Paul
To: Noreen Walsh
Cc: Matt Hogan; Will Meeks; Mike Blenden
Subject: Fwd: National Elk Refuge (NER) Adaptive Management Plan Briefing
Date: Friday, September 05, 2014 6:58:25 PM
Attachments: NER AMP Briefing for RO 8-27-2014.docx

Noreen -
Please see email and attached briefing paper from Steve Kallin regarding progress with the
adaptive management plan and NPS regional leadership briefing schedule.  Steve heard you
were planning on meeting with the NPS RD on Sep 15, and wanted to make sure you had the
most up to date and concurrent info in case a discussion ensued.  Please let me know if you
have questions or would like to squeeze in a briefing next week.
__________________________
PAUL SANTAVY, CFP, AWB
Deputy Assistant Regional Director
NWRS and PFW
Mountain-Prairie Region
U.S. Fish & Wildlife Service
Phone:   303-236-4304
Cell:       303-515-0809

---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Thu, Sep 4, 2014 at 11:48 AM
Subject: Fwd: National Elk Refuge (NER) Adaptive Management Plan Briefing
To: Paul Santavy <Paul_Santavy@fws.gov>

---------- Forwarded message ----------
From: Steve Kallin <steve_kallin@fws.gov>
Date: Wed, Aug 27, 2014 at 9:42 AM
Subject: National Elk Refuge (NER) Adaptive Management Plan Briefing
To: Mike Blenden <mike_blenden@fws.gov>
Cc: Cris Dippel <cris_dippel@fws.gov>, Eric Cole <eric_cole@fws.gov>

Mike:

 

Attached is a final briefing statement concerning the Adaptive Management Plan, which we
have previously discussed.  This briefing statement has been developed in close coordination
with the Grand Teton National Park (GTNP).  The primary message is that the AMP
committee (NER, GTNP, Wyoming Game and Fish, Bridger-Teton National Forest) is moving
into a stage where the process and desire to phase out feeding on the NER will be discussed
and included in the AMP.  We anticipate resistance from the Wyoming Game and Fish. 
Regional FWS and NPS leadership should be prepared for contacts from the Wyoming Game
and Fish Department. 
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Briefing Statement 	National Elk Refuge					

Bureau: 		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Planning

Date:		August 2014 



Key Points:

· The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015.

· [bookmark: _GoBack]The discussion has largely focused on habitat and herd management actions to date, but the working group will soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.

· FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming concerning this matter.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

Steve Kallin, Refuge Manager, 307/201-5409

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























We have been awaiting concurrence by the GTNP concerning this briefing statement.  I was
informed this week that a comparable version of this briefing statement was approved by the
GTNP for use in briefing their regional leadership.  They will begin briefing their Deputy
Regional Director today.

 

The NPS Regional Director is scheduled to meet with RD Walsh on September 15 on another
issue.  I am uncertain if this topic will even be discussed at that meeting. 

 

Please schedule a briefing with our regional leadership.  We have postponed AMP meetings
pending the completion of this briefing process.  I believe this briefing can be adequately
conducted by conference call. 

 

Don’t hesitate to call for more info,  

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.

mailto:steve_kallin@fws.gov


John F. Kennedy



 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 



From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole; Jeffrey Warren
Subject: Topics/Bullets for NER AMP Conference Call Briefing - November 17, 2014
Date: Friday, November 14, 2014 3:13:04 PM
Attachments: AMP Briefing Topics_Bullets for 11-17-2014.docx

NER AMP Briefing for RO 8-27-2014.docx

Mike:
 
As we discussed earlier, attached are:
 
1) The AMP Briefing jointly developed by the GTNP and NER;
2) A list of topics and bullets for our AMP conference call briefing on 11/17/2014.  This document
was not necessarily developed to provide to the RD, but it could be shared if you believe it would be
helpful to the conversation.
 
Have an outstanding weekend,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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NER/AMP Briefing Statement Topics

Conference call with RD on November 17, 2014



1. Reason for AMP hiatus (May-Oct) 

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective.

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  Issue is immediately elevated to the Governor’s office.

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary.

-GTNP did not approve until late August.

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation and litigation vulnerability.  

2. Strategy breakthrough 11/4/2014 meeting. 

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range. 

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor elk calf mortality to determine impacts of strategy.    

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public support. 

3. Miscellaneous info.

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has increased as use of winter range has decreased.

-Influence of wolves on change in winter elk distribution.  

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments

-Reduced NER winter forage due to high and tenacious bison herd.

4. Anticipated completion date of AMP

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective which will ultimately be more beneficial. 

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for public review in May.  

[bookmark: _GoBack]5. GTNP Litigation  

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt.
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Key Points:

· The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015.

· [bookmark: _GoBack]The discussion has largely focused on habitat and herd management actions to date, but the working group will soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.

· FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming concerning this matter.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

Steve Kallin, Refuge Manager, 307/201-5409

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























NER/AMP Briefing Statement Topics 
Conference call with RD on November 17, 2014 
 

1. Reason for AMP hiatus (May-Oct)  

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective. 

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  
Issue is immediately elevated to the Governor’s office. 

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary. 

-GTNP did not approve until late August. 

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation 
and litigation vulnerability.   

2. Strategy breakthrough 11/4/2014 meeting.  

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range.  

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor 
elk calf mortality to determine impacts of strategy.     

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach 
effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public 
support.  

3. Miscellaneous info. 

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has 
increased as use of winter range has decreased. 

-Influence of wolves on change in winter elk distribution.   

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments 

-Reduced NER winter forage due to high and tenacious bison herd. 

4. Anticipated completion date of AMP 

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective 
which will ultimately be more beneficial.  

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach 
generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for 
public review in May.   

5. GTNP Litigation   

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt. 



 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 



From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole; Jeffrey Warren
Subject: Topics/Bullets for NER AMP Conference Call Briefing - November 17, 2014
Date: Friday, November 14, 2014 3:13:04 PM
Attachments: AMP Briefing Topics_Bullets for 11-17-2014.docx

NER AMP Briefing for RO 8-27-2014.docx

Mike:
 
As we discussed earlier, attached are:
 
1) The AMP Briefing jointly developed by the GTNP and NER;
2) A list of topics and bullets for our AMP conference call briefing on 11/17/2014.  This document
was not necessarily developed to provide to the RD, but it could be shared if you believe it would be
helpful to the conversation.
 
Have an outstanding weekend,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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NER/AMP Briefing Statement Topics

Conference call with RD on November 17, 2014



1. Reason for AMP hiatus (May-Oct) 

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective.

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  Issue is immediately elevated to the Governor’s office.

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary.

-GTNP did not approve until late August.

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation and litigation vulnerability.  

2. Strategy breakthrough 11/4/2014 meeting. 

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range. 

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor elk calf mortality to determine impacts of strategy.    

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public support. 

3. Miscellaneous info.

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has increased as use of winter range has decreased.

-Influence of wolves on change in winter elk distribution.  

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments

-Reduced NER winter forage due to high and tenacious bison herd.

4. Anticipated completion date of AMP

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective which will ultimately be more beneficial. 

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for public review in May.  

[bookmark: _GoBack]5. GTNP Litigation  

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt.


Briefing Statement 	National Elk Refuge					

Bureau: 		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Planning

Date:		August 2014 



Key Points:

· The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015.

· [bookmark: _GoBack]The discussion has largely focused on habitat and herd management actions to date, but the working group will soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.

· FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming concerning this matter.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

Steve Kallin, Refuge Manager, 307/201-5409

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























NER/AMP Briefing Statement Topics 
Conference call with RD on November 17, 2014 
 

1. Reason for AMP hiatus (May-Oct)  

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective. 

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  
Issue is immediately elevated to the Governor’s office. 

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary. 

-GTNP did not approve until late August. 

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation 
and litigation vulnerability.   

2. Strategy breakthrough 11/4/2014 meeting.  

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range.  

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor 
elk calf mortality to determine impacts of strategy.     

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach 
effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public 
support.  

3. Miscellaneous info. 

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has 
increased as use of winter range has decreased. 

-Influence of wolves on change in winter elk distribution.   

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments 

-Reduced NER winter forage due to high and tenacious bison herd. 

4. Anticipated completion date of AMP 

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective 
which will ultimately be more beneficial.  

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach 
generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for 
public review in May.   

5. GTNP Litigation   

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt. 



 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 



From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole; Jeffrey Warren
Subject: Topics/Bullets for NER AMP Conference Call Briefing - November 17, 2014
Date: Friday, November 14, 2014 3:13:00 PM
Attachments: AMP Briefing Topics_Bullets for 11-17-2014.docx

NER AMP Briefing for RO 8-27-2014.docx

Mike:
 
As we discussed earlier, attached are:
 
1) The AMP Briefing jointly developed by the GTNP and NER;
2) A list of topics and bullets for our AMP conference call briefing on 11/17/2014.  This document
was not necessarily developed to provide to the RD, but it could be shared if you believe it would be
helpful to the conversation.
 
Have an outstanding weekend,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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NER/AMP Briefing Statement Topics

Conference call with RD on November 17, 2014



1. Reason for AMP hiatus (May-Oct) 

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective.

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  Issue is immediately elevated to the Governor’s office.

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary.

-GTNP did not approve until late August.

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation and litigation vulnerability.  

2. Strategy breakthrough 11/4/2014 meeting. 

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range. 

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor elk calf mortality to determine impacts of strategy.    

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public support. 

3. Miscellaneous info.

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has increased as use of winter range has decreased.

-Influence of wolves on change in winter elk distribution.  

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments

-Reduced NER winter forage due to high and tenacious bison herd.

4. Anticipated completion date of AMP

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective which will ultimately be more beneficial. 

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for public review in May.  

[bookmark: _GoBack]5. GTNP Litigation  

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt.


Briefing Statement 	National Elk Refuge					

Bureau: 		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Planning

Date:		August 2014 



Key Points:

· The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015.

· [bookmark: _GoBack]The discussion has largely focused on habitat and herd management actions to date, but the working group will soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd.  The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of inherent incompatibilities with current elk management on grizzly bear protection in the park.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state objective of 500.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.

· FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming concerning this matter.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

Steve Kallin, Refuge Manager, 307/201-5409

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























NER/AMP Briefing Statement Topics 
Conference call with RD on November 17, 2014 
 

1. Reason for AMP hiatus (May-Oct)  

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective. 

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  
Issue is immediately elevated to the Governor’s office. 

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary. 

-GTNP did not approve until late August. 

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation 
and litigation vulnerability.   

2. Strategy breakthrough 11/4/2014 meeting.  

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range.  

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor 
elk calf mortality to determine impacts of strategy.     

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach 
effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public 
support.  

3. Miscellaneous info. 

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has 
increased as use of winter range has decreased. 

-Influence of wolves on change in winter elk distribution.   

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments 

-Reduced NER winter forage due to high and tenacious bison herd. 

4. Anticipated completion date of AMP 

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective 
which will ultimately be more beneficial.  

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach 
generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for 
public review in May.   

5. GTNP Litigation   

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt. 



 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 



From: Jeffrey Warren
To: Steve Kallin; Cris Dippel; Eric Cole
Subject: Table of considerations
Date: Thursday, December 18, 2014 6:35:48 AM
Attachments: Considerations_table.xlsx

Steve, Cris, and Eric,
 
I put together a table to capture each of the six considerations defined in the BEMP for the adaptive
management plan. I drafted triggers, descriptions, and recurrence intervals for assessing for each.
Please review the table and make changes/provide comments as necessary. If you can review it
together and send me a single revised copy that would be ideal. I can work on this project today and
tomorrow, but won’t get back to it until January after that.
 
I was thinking last night about how to speed up completion of the draft plan and a few ideas came to
mind. First, given constraints on my time and the need to get a draft to the regional office this
spring, I can’t afford to spend a day and a half travelling for a 3.5 hour meeting. We need to either
start having all day meetings or blocking off multiple days to work on this together. I’m willing to set
aside 3 days for the next meeting (will likely need to be mid-February for me) with the intent of 1)
having a meeting the first morning with the group (as usual), 2) spending the afternoon of the first
day and all of the second day working with the three of you making revisions and updates, and 3)
reconvening the group on the third day (morning or afternoon) to review the revised draft or
spending the third day on the plan if the group isn’t willing to reconvene. The intent of a marathon
session like this would be to get a draft far enough along that it could be completed in April (my
March is already booked), assuming Eric and Steve have time in March to work on it. We could set
aside another block of days in April similar to what I’m proposing for February. My expectation
would be that each of you would block your calendar off those days so we can have complete focus
on the plan – I don’t see any other way to get this completed this winter. I’m willing to cut Cris some
slack on this; he brings me beer when I’m staying in the bunkhouse J.
 
Let me know what you think. I’ll be heading to the office around 8:30.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 

mailto:jeffrey_warren@fws.gov
mailto:steve_kallin@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov

Sheet1

		Considerations		Triggers		Management Action(s)		Description		Recurrence Interval

		1) Forage production and availability		BEMP production objectives		Irrigation, farming, invasive plant control		One-time prerequisite to winter feed reduction		One-time  

				Winter forage availability		Winter feeding		Threshold of availability assessed repeatedly each winter and adjusted adaptively annually to alter elk behavior		Twice monthly December-March (guessing, please give correct recurrence interval)

		2) Desired herd sizes and ratios		5000 elk on feed at NER		Hunting; winter feeding		Phase 1 NER wintering elk population objective		Annual

				"Sustainable" NER winter elk population 		Hunting; winter feeding		Elk population that acheives desired conditions and relies predominantly on native range and free-standing forage		Annual after achieving Phase 1 objective

				500 bison		Hunting; winter feeding		Jackson Bison Herd after-hunt population objective		Annual

				GTNP bull to cow ratio		Hunting 		35 bulls to 100 cows (initial recommendation)		Annual

		3) Effective mitigation of bison-elk-cattle mingling on private lands		Don’t know what this would be - a private lands biologist to work with landownders, certain level of funding for easement acquisition and fencing, certain number of acres in easement, etc.?		Easements; hazing; fencing		One-time prerequisite to winter feed reduction?		One-time? 

		4) Winter distribution patterns of elk and bison		5000 elk NER; 3500 elk Gros Ventre; 2500 native range (Table 2 AMP)		Hunting; winter feeding		Distribution of wintering elk as defined in the BEMP that supports the JEH objective		Annual

		5) Prevalence of brucellosis, chronic wasting disease, and other widlife diseases		Prevalence levels?		Vaccination; hunting; winter feeding		Vaccination to reduce prevalence of brucellosis; hunting and winter feeding management to maximize distribution (minimize density) of elk during winter. 		Annual for density; similar or less frequent for disease surveillance monitoring?

		6) Public support		Private-lands conflicts		Winter feeding		Changes in distribution of animals as winter feeding is reduced may lead to increased private-lands conflicts and increased winter mortality, especially calves, that would reduce public support.		Annual (distribution of elk and bison on private lands)

				Elk winter mortality		Winter feeding		Increased winter mortality, especially calves, as winter feeding is reduced may reduce public support.		Annual (calf winter survival on NER)

								Bolded descriptions indicate areas of primary uncertainty to be addressed with adaptive management - winter feeding threshold and its influence on winter 1) distribution and 2) calf survival, and a 'sustainable' winter elk population for the NER.
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Considerations Triggers
BEMP production objectives

Winter forage availability

5000 elk on feed at NER

"Sustainable" NER winter elk population 

500 bison

GTNP bull to cow ratio

3) Effective mitigation of bison-elk-
cattle mingling on private lands

Don’t know what this would be - a private 
lands biologist to work with landownders, 
certain level of funding for easement 
acquisition and fencing, certain number of 
acres in easement, etc.?

4) Winter distribution patterns of 
elk and bison

5000 elk NER; 3500 elk Gros Ventre; 2500 
native range (Table 2 AMP)

5) Prevalence of brucellosis, 
chronic wasting disease, and 
other widlife diseases

Prevalence levels?

Private-lands conflicts

Elk winter mortality

1) Forage production and 
availability

2) Desired herd sizes and ratios

6) Public support



Management Action(s)
Irrigation, farming, invasive plant control

Winter feeding

Hunting; winter feeding

Hunting; winter feeding

Hunting; winter feeding

Hunting 

Easements; hazing; fencing

Hunting; winter feeding

Vaccination; hunting; winter feeding

Winter feeding

Winter feeding



Description
One-time prerequisite to winter feed reduction
Threshold of availability assessed repeatedly each winter and 
adjusted adaptively annually to alter elk behavior
Phase 1 NER wintering elk population objective

Elk population that acheives desired conditions and relies 
predominantly on native range and free-standing forage

Jackson Bison Herd after-hunt population objective

35 bulls to 100 cows (initial recommendation)

One-time prerequisite to winter feed reduction?

Distribution of wintering elk as defined in the BEMP that supports 
the JEH objective

Vaccination to reduce prevalence of brucellosis; hunting and winter 
feeding management to maximize distribution (minimize density) of 
elk during winter. 

Changes in distribution of animals as winter feeding is reduced 
may lead to increased private-lands conflicts and increased winter 
mortality, especially calves, that would reduce public support.

Increased winter mortality, especially calves, as winter feeding is 
reduced may reduce public support.

Bolded descriptions indicate areas of primary uncertainty to be 
addressed with adaptive management - winter feeding threshold 
and its influence on winter 1) distribution and 2) calf survival, and a 
'sustainable' winter elk population for the NER.



Recurrence Interval

One-time  
Twice monthly December-March (guessing, please give 
correct recurrence interval)
Annual

Annual after achieving Phase 1 objective

Annual

Annual

One-time? 

Annual

Annual for density; similar or less frequent for disease 
surveillance monitoring?

Annual (distribution of elk and bison on private lands)

Annual (calf winter survival on NER)



From: Steve Kallin
To: Jeffrey Warren; Cris Dippel; Eric Cole
Subject: RE: Table of considerations
Date: Friday, December 19, 2014 10:02:13 AM

Jeff:
 
I like your suggestions to expedite this AMP process and I believe we can support this schedule. 
Unfortunately I didn’t read this email prior to sending out a Google Poll for the next AMP meeting
during the first two weeks in February.  Let’s see how the poll returns look and try to fit this new
schedule approach  into the February time frame. 
 
Also, we were consumed with CCP prep and conference call yesterday and did not review the table
you sent.  Cris, Eric and I will review, discuss and reply next week.
 
Thanks for all your help and continued effort on this difficult but important process. 
 
Take care, 
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

From: Jeffrey Warren [mailto:jeffrey_warren@fws.gov] 
Sent: Thursday, December 18, 2014 6:36 AM
To: Steve Kallin; Cris Dippel; Eric Cole
Subject: Table of considerations
 
Steve, Cris, and Eric,
 
I put together a table to capture each of the six considerations defined in the BEMP for the adaptive
management plan. I drafted triggers, descriptions, and recurrence intervals for assessing for each.
Please review the table and make changes/provide comments as necessary. If you can review it
together and send me a single revised copy that would be ideal. I can work on this project today and
tomorrow, but won’t get back to it until January after that.
 
I was thinking last night about how to speed up completion of the draft plan and a few ideas came to
mind. First, given constraints on my time and the need to get a draft to the regional office this
spring, I can’t afford to spend a day and a half travelling for a 3.5 hour meeting. We need to either
start having all day meetings or blocking off multiple days to work on this together. I’m willing to set
aside 3 days for the next meeting (will likely need to be mid-February for me) with the intent of 1)
having a meeting the first morning with the group (as usual), 2) spending the afternoon of the first

mailto:steve_kallin@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:jeffrey_warren@fws.gov


day and all of the second day working with the three of you making revisions and updates, and 3)
reconvening the group on the third day (morning or afternoon) to review the revised draft or
spending the third day on the plan if the group isn’t willing to reconvene. The intent of a marathon
session like this would be to get a draft far enough along that it could be completed in April (my
March is already booked), assuming Eric and Steve have time in March to work on it. We could set
aside another block of days in April similar to what I’m proposing for February. My expectation
would be that each of you would block your calendar off those days so we can have complete focus
on the plan – I don’t see any other way to get this completed this winter. I’m willing to cut Cris some
slack on this; he brings me beer when I’m staying in the bunkhouse J.
 
Let me know what you think. I’ll be heading to the office around 8:30.
 
Cheers,
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 



From: Steve Kallin
To: Cris Dippel; Eric Cole
Cc: Jeffrey Warren
Subject: FW: current draft and last meeting presentation
Date: Tuesday, February 03, 2015 2:27:46 PM
Attachments: NER_draft_AMP_17_December_2014.docx

NER_AMP_mtng_12_17_2014_presentation_Warren.pptx

 
Cris/Eric:
 
Jeff Warren will be arriving next Tuesday about noon.  We will all meet with him at 1:30 PM on
Tuesday to review, plan and develop strategy in preparation for the AMP meeting in order to
maximize our progress in developing this Draft AMP.  Jeff asked that we review the most recent
Draft AMP (attached) in preparation for the Tuesday meeting with him. 
 
Thank you,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

From: Jeffrey Warren [mailto:jeffrey_warren@fws.gov] 
Sent: Tuesday, February 03, 2015 2:11 PM
To: Steve Kallin
Subject: current draft and last meeting presentation
 
 
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  



[image: ]

Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

1



Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

[bookmark: _GoBack]While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

Last meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘the number of animals on feed while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





What does it look like?

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Triggers

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2

Plan to date provides actions for ROD criteria excluding 5 & 6

Distribution to minimize threat?

Winter mortality of elk?





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







Public support

Would this direction require any additional actions in the plan?

Outreach efforts already identify need to discuss elk winter mortality

Add more explicit reference to this aspect

Capture any necessary monitoring changes





What’s next?

Make edits to current draft plan to reflect today’s discussion

Integrate Phase 1 & 2 in introduction

Revisit strategies – anything missing?

Articulate 3 key uncertainties (distribution, mortality, desired herd size); actions, response, predicted relationships, monitoring

Bulk of work is to come up with details of how to progress in an adaptive fashion

Articulate relationship between changes in winter feeding and distribution and mortality





Since we’ve here…

Changes that have occurred since BEMP signing

Distributional shift away from native range – can I get the raw data for displaying graphically in the plan?

Calf ratio decline, excluding southern segment

Bison numbers

Gros Ventre fires

GTNP Habitat management  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 



14 
 

year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 



23 
 

objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 



24 
 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• Last meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘the number of animals on feed while 

achieving the state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



What does it look like? 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Triggers 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 

Plan to date provides 
actions for ROD criteria 
excluding 5 & 6 

Distribution to 
minimize threat? 

Winter mortality 
of elk? 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



Public support 

• Would this direction require any additional 
actions in the plan? 
– Outreach efforts already identify need to discuss 

elk winter mortality 
– Add more explicit reference to this aspect 
– Capture any necessary monitoring changes 



What’s next? 

• Make edits to current draft plan to reflect today’s 
discussion 

• Integrate Phase 1 & 2 in introduction 
• Revisit strategies – anything missing? 
• Articulate 3 key uncertainties (distribution, 

mortality, desired herd size); actions, response, 
predicted relationships, monitoring 
– Bulk of work is to come up with details of how to 

progress in an adaptive fashion 
– Articulate relationship between changes in winter 

feeding and distribution and mortality 



Since we’ve here… 

• Changes that have occurred since BEMP 
signing 
– Distributional shift away from native range – can I 

get the raw data for displaying graphically in the 
plan? 

– Calf ratio decline, excluding southern segment 
– Bison numbers 
– Gros Ventre fires 
– GTNP Habitat management   



From: Steve Kallin
To: Cris Dippel; Eric Cole
Cc: Jeffrey Warren
Subject: FW: current draft and last meeting presentation
Date: Tuesday, February 03, 2015 2:27:46 PM
Attachments: NER_draft_AMP_17_December_2014.docx

NER_AMP_mtng_12_17_2014_presentation_Warren.pptx
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Introduction



Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and disease management in Jackson Hole remains after many years of study and debate. Determining an effective set of management actions to meet multiple and potentially conflicting objectives is needed. In an effort to address this, an adaptive management (AM) approach is being undertaken (Walters 1986). There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response. A fifth component, optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning through management experiments (management actions implemented to change the state of the system) occurs. In single-model AM projects the learning results in better estimates of the effects included in the model, i.e., there is less uncertainty about how the system will respond to management actions. In multiple-model AM projects learning occurs through the competition of models in the model set. Each model provides a representation of a competing idea (hypothesis) about how the system works. The model that best predicts system response to management provides support that the hypothesis it represents is a better description of the system than the other hypotheses, reducing uncertainty about the system being managed.   



Uncertainty abounds in wildlife conservation and management.  For example, how survival and distribution of bison and elk will respond to different management actions is only modestly predictable. Similarly, what number of elk and bison the area can support based on desired conditions is largely unknown, and likely varies in response to environmental variation (e.g., weather, habitat heterogeneity). These types of uncertainty are often referred to as process error, i.e., imperfect knowledge of the biological system being managed. A second type of uncertainty is related to our inability to conduct a complete census of a population, i.e., partial observability (Williams 1997). This is sampling variation associated with wildlife monitoring, also commonly referred to as observation error (Hilborn and Mangel 1997). Process and observational error create uncertainty that limits a manager’s ability to make informed management decisions. 



The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering abundance and distribution, and survival, in the Jackson Hole area and on the National Elk Refuge (NER), provide further understanding of important limiting factors, and help guide management actions toward those that will have the most direct benefit to achieving stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides goals, objectives, and strategies related to bison and elk population in the Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within the BEMP. Strategies from the BEMP were incorporated into additional strategies considered during the development of the AM plan. The AM plan and associated efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area.



The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of an AM plan to manage bison and elk populations is specific to the Sustainable Populations BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for elk populations that are adaptively managed to “achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage”. The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second phase elk objective, the bison objective is independent of desired conditions. 



Desired conditions on the NER relate to six criteria to be considered as triggers for management actions for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’. These considerations are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. For example, forage production desired conditions are articulated in the Habitat Conservation objective of the BEMP; the current trigger for starting supplemental winter feeding is based on available forage (see below). Desired herd sizes and ratios are similarly defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a significant component of the adaptive management plan is determining the number of wintering elk the NER can support while achieving the other desired conditions. 



The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the number present throughout the winter period, although this is not explicitly stated. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 



The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the JBH population is above objective. Therefore the primary issues for reaching Phase 1 population objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.  



[image: ]

Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively manage …elk populations with animals relying predominantly on native habitat and cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson elk herd (JEH).
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Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a phased approach to reducing the number of animals on feed, and the six considerations for the adaptive management plan vision, as defined in the Bison and Elk Management Plan (USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size consideration.



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single figure that delineates the JEH and bison population. Eric has the shapefiles to update the figure.



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the Refuge as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP was written with an assumption that annual classification counts were to be used as the metric to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. Elk classes recorded during the classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less conservative feeding program that would result in a later initiation of winter feeding (see Development of Alternative Management Actions and Strategies below) could increase the difference between when the classification count is conducted and peak numbers of elk on feed. A less conservative feeding program could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if Refuge population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) as the metric for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  



Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION?

Limiting factors are demographic components that limit population growth of a species. Identifying limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers of elk and bison population and potential management actions, and monitoring to link the two together. In the current situation where management aims to reduce or limit a population to a specified objective, our understanding of limiting factors can be capitalized on to regulate population. For example, elk population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk populations. In this scenario, increased hunter harvest of adult females is the management action that could be employed to reduce a population to objective. This assumes population abundance is the issue to be addressed. Conversely, if population distribution is the primary issue to be addressed management actions to alter animal distribution would be employed. 



Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present feeding program is conservative in implementation of feeding to minimize elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Therefore, current feeding programs are minimizing a potential limiting factor – winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can result in localized concentrations of animals above stated objectives.  



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		NER-focused

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

National Elk Refuge-Focused Strategy

The NER-focused strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



National Elk Refuge Strategy Consequences



Considered but not included in the consequences table (covered in the EIS) – average annual private sector revenue; altered archeological resources; 

1



Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action strategies. This table is not currently cited in the text 

		Objectivea/Decision Considerationb

		Evaluation criteria

		Reference Condition

		NER-focused

		Southern herd segment mngmnt

		Late season harvest



		Elk-fed daysa

		Years to reach objective

		

		

		

		



		Herd segment distributionb

		Proportion long-distance migrants

		

		

		

		



		Financialb

		Average annual additional costs to agencies ($000)

		

		

		

		



		

		Commercial landuse additional costs

		

		

		

		



		Socialb

		Sportsman/outfitter support

		

		

		

		



		

		Environmental group support

		

		

		

		



		

		Commercial landowner support

		

		

		

		



		

		Residential landowner support

		

		

		

		



		Safetyb

		Animal/vehicle collisions

		

		

		

		





aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to elk-fed days (see Population of Interest above).

bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 

   

Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Disease management – current plan doesn’t address CWD explicitly except to state that NER will work within WGFD’s plan (should be out 2015). Need to write justification for increased emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD management. 



Does the current distribution of collared animals represent animals on native range? The latter are under-represented in the sample. Assuming main influence on aspen is from elk on winter feedgrounds.



Need to provide justification for just including aspen – explain aspen as an umbrella for other habitats. Aspen regeneration more responsive to management actions; highly-preferred by elk.



Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider monitoring bison. Can we go lower than 500 or is it firmly set?



Changes that have occurred since completion of BEMP – Winter distribution of elk has changed, calf ratios have declined excluding short-distance migrant segment, wolf presence may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has increased as animals on native range have declined). Write this up and share with the group for edits.



Do we provide a set date of adjusting feeding criteria to build collaboration with publics who will be influenced by the change (public outreach)? The adaptive part is figuring out what number of elk the refuge can support, less so how to reduce numbers on winter feed. Will likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late January season).



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.



Wolf management to facilitate elk winter use of native range.



We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 

     





Models

If the fundamental objective is to minimize the number of animals on feed we need to conceptualize the relationship between elk density and winter feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically approaches all Kcals coming from feed as density increases. We can change the threshold of when feeding starts as necessary.[image: ]

[bookmark: _GoBack]While this simple model helps us think through winter feeding and elk numbers, it ignores elk survival as a function of available forage. I don’t think we can ignore that, especially calf survival? It seems to me that what we are trying to do is 1) encourage elk to distribute themselves more broadly by being less conservative with winter feeding (i.e., change the shape of the figure above) and conducting late-season hunts, while 2) staying within an acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in this manner since Tim’s comments on winter survival at the last meeting. I understand that we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk browse is worth that. 



Here’s a figure of the hypothesized relationship between calf survival and available forage. 

[image: ]

We could use existing information to estimate the two relationships represented in the figures, which would provide us with a set of models to predict winter calf mortality as a function of available forage, and then see where we can get with less conservative winter feeding. This would allow us to articulate to the public that we’re trying to not go above some level of calf mortality while reducing the number of elk on the refuge by being less conservative with feeding. If we can’t successfully reduce the number of elk on feed without going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get support for possibly allowing higher calf mortality, 2) use some other identified action to distribute elk during winter, or 3) reduce the overall objective/number of elk.  



We could concurrently monitor aspen condition so that as we alter distribution of animals on the refuge we learn how that influences the likelihood of aspen growing through the browse zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that point the question becomes ‘can aspen reached desired condition when we maximize the number of elk on standing forage at the current population level (density). 



Adaptive management uses models of the managed system to link the objective response (e.g., desired habitat condition) to changes in the system resulting from management actions (e.g., altered elk distribution). 



We need to have a spatially-explicit model (set of models) that links desired conditions to elk and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we can then build a model to predict desired condition in that block during a period of time in response to elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and time animals are in a block. From a management perspective this is most influenced by feeding and harvest. Desired habitat condition is a function of animal use



,

  

where  is the desired condition in block i during time t and  is the combined use of block i during time t by elk and bison. Takes a special case of circumstances to have escapement occur. (this can be separated so each species has its own term and they are additive – not sure how that would look, but seems easily doable). Use is the product of animal abundance in block i in time t, , and days present,  (may be more realistic to have larger time frame, e.g. weeks, that is realistic from a monitoring perspective), such that 



.



Animal abundance, n, in turn, is a function of the proportion of animals () present in block i at time t





,



where  is the total population during time t. Lastly,  can be described as a function of hunting, winter feeding, and other block attributes (this latter group should be included at a general level and is something we need to discuss; most of our interest lies in the response of animals to hunting and feeding). 



We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use increases linearly with decreasing distance from a feedground. The influence of hunting on animal use in a block was assumed to have a pseudo-threshold functional form. This accounts for the discrete boundaries between open- and closed-hunt units such that the effect of hunting on animal use declines rapidly with distance from open-hunt units and approaches an asymptote. What are the attributes of each cell that predict use – distance to feed grounds, hunt management, aspect, slope, distance to road, fencing. This is a significant component we need to figure out. I can try to provide some examples to help with the conversation. The other big component to work through is what exactly DC is – I’m still partial to working this this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We may find that to be about as much as can be handled with current resources. If that is true, we’ll have to think through how we can justify just one (or maybe 2-3) of the desired conditions for monitoring. If cottonwoods are less preferred than aspen we can probably easily get away from intense monitoring of cottonwoods by assuming they are likely doing well if aspen are. Different story for willows, but maybe it will take fence to get willows back at nearly any level of elk/bison at this point.  



Monitoring
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APPENDIX I



‘Manage bison and elk in a manner that contributes to the state’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained (BEMP Desired Conditions).



Vision: 





 

Disease Management

Numbers of Elk and Bison

Sustainable Populations

Habitat Conservation



Goals:



WGFD Herd Objs.

Grazing Habitat

Habitat Problems



Obj. Land Protection



Categories





Human Risk Ed.

Elk & Bison Trans.

Livestock Trans.

JEH

Bison

Bison Popn

GTNP Elk Sex Ratios

Public Education

Phased AM

Structured Framework	

Aspen

Wet Meadow

Cottonwood

Willow

Cultivated Areas

Sage and Grass

Invasive Species

Flood Irrigation

Sprinkler Irrigation

ID lands



Objectives







Class Acres





Measureable Attributes

Popn #

Desired Cond.

Criteria/ Actions



Class Acres

Acres





Popn #



Popn #

 Sex ratio

Stem Den.

Stem Den.

Class Acres

Acres Restored

lbs. per Acre

lbs. per Acre

Acres



	





11000



500

5000 Elk 500 Bison; Desired  Habitat Conditions 

35 Bulls: 100 Cows



≥0.17 stems/m >80 in

1000 ac Class I/II

≥800 stems/ac >80 in

800 ac Class I/II

≤ 2400 Acres



≤ Weed Threshold

2500 lbs/ac 500 ac

2500 lbs/ac 700 ac

5000 lbs/ac 400 ac



Performance Criteria









	



Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 



image1.png



image2.png



image3.jpg



image4.tiff



image5.png



image6.jpeg



image7.png



image8.png



image9.gif




Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.

1



Where are we?

Initial focus on Phase I

5000 elk on winter feed at NER

500 bison

Completed strategies and actions to achieve Phase I

‘Re-focused’ on including Phase II (spring 2014)

‘Adaptively manage bison and elk…to achieve desired conditions.’

Defined ‘desired conditions’ using BEMP objectives, primarily habitat, JEH population objectives, and disease management







Where are we?



Initial thought was Phase 2 would incorporate three remaining BEMP objectives (Appendix I)





Where are we?

Last meeting – post-hiatus

Record of Decision interpretation

6 considerations for adaptive management

1) Forage production

2) Desired herd size and ratios

3) Mitigation of co-mingling

4) Winter distribution patterns 

5) Disease prevalence

6) Public support

Steve C. – simplify, do habitat conditions need to be considered now?

Tim – elk survival







Where are we going?

ROD interpretation and simplification

Adaptively managing populations is only mentioned in the Sustainable Populations goal

ROD describes adaptive management only in context to six criteria and does not mention habitat triggers

‘Develop…adaptive management actions…for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on [six] considerations’





What does it look like?

Sustainable Populations

Minimize ‘number of animals on feed’

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Goal

Objective

Criteria

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2





What does it look like?





Sustainable populations objective & strategies

‘Animals relying predominantly on available native habitat and cultivated forage’

‘Complete transition to free-standing forage’

Need to more precisely define these statements to identify success

Minimize ‘the number of animals on feed while achieving the state’s population objectives’

‘Greater reliance on free-standing forage’

Objective





What does it look like?

Forage production

Desired herd size

Mingling mitigation

Winter distribution

Disease prevalence

Public support

Triggers

500 bison

5000 elk

500 bison

5000? elk

Phase 1

Phase 2

Plan to date provides actions for ROD criteria excluding 5 & 6

Distribution to minimize threat?

Winter mortality of elk?





Disease prevalence

Brucellosis 

Mingling mitigation actions defined

Winter feeding actions identified to minimize intra-specific transmission

No distribution actions identified otherwise

Chronic wasting disease

Current plan moving toward minimizing wintering elk density

Minimize density for this criteria?









Public support

Public has low tolerance for winter mortality of elk on NER

If actions lead to significant increase in elk winter mortality would public outcry end this plan’s efforts?

Primary source of uncertainty we currently haven’t addressed?





Public support

Assuming reduced winter feeding at NER is an action undertaken to achieve ‘greater reliance on free-standing forage’

Can we provide a simple relationship between winter feeding and elk survival to communicate the uncertainty to the public and demonstrate efforts to minimize elk mortality as winter feeding is reduced?





Hypothesized elk feeding relationship







Hypothesized elk winter mortality and forage availability relationship (calf)







Public support

Would this direction require any additional actions in the plan?

Outreach efforts already identify need to discuss elk winter mortality

Add more explicit reference to this aspect

Capture any necessary monitoring changes





What’s next?

Make edits to current draft plan to reflect today’s discussion

Integrate Phase 1 & 2 in introduction

Revisit strategies – anything missing?

Articulate 3 key uncertainties (distribution, mortality, desired herd size); actions, response, predicted relationships, monitoring

Bulk of work is to come up with details of how to progress in an adaptive fashion

Articulate relationship between changes in winter feeding and distribution and mortality





Since we’ve here…

Changes that have occurred since BEMP signing

Distributional shift away from native range – can I get the raw data for displaying graphically in the plan?

Calf ratio decline, excluding southern segment

Bison numbers

Gros Ventre fires

GTNP Habitat management  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 



28 
 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• Last meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘the number of animals on feed while 

achieving the state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



What does it look like? 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Triggers 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 

Plan to date provides 
actions for ROD criteria 
excluding 5 & 6 

Distribution to 
minimize threat? 

Winter mortality 
of elk? 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



Public support 

• Would this direction require any additional 
actions in the plan? 
– Outreach efforts already identify need to discuss 

elk winter mortality 
– Add more explicit reference to this aspect 
– Capture any necessary monitoring changes 



What’s next? 

• Make edits to current draft plan to reflect today’s 
discussion 

• Integrate Phase 1 & 2 in introduction 
• Revisit strategies – anything missing? 
• Articulate 3 key uncertainties (distribution, 

mortality, desired herd size); actions, response, 
predicted relationships, monitoring 
– Bulk of work is to come up with details of how to 

progress in an adaptive fashion 
– Articulate relationship between changes in winter 

feeding and distribution and mortality 



Since we’ve here… 

• Changes that have occurred since BEMP 
signing 
– Distributional shift away from native range – can I 

get the raw data for displaying graphically in the 
plan? 

– Calf ratio decline, excluding southern segment 
– Bison numbers 
– Gros Ventre fires 
– GTNP Habitat management   



From: Steve Cain
To: Steve Kallin
Subject: AMP invoice #2
Date: Tuesday, March 31, 2015 4:06:31 PM

Hi Steve,

Below is the second invoice for the AMP work.  Please submit to GTA if this meets your approval.  Thanks. 

*************************************************************************************************

March 31, 2015

To:  Steve Kallin, Manager, National Elk Refuge

From:  Steve Cain

Subject: Adaptive Management Plan, 2nd invoice

Date Type of Work      
 Hours

         Cumulative
Hours

3/2/2015 Introduction and planning history 1.8 1.8
3/3/2015 Intro, bison and elk pops, NEPA 4 5.8
3/4/2015 Intro editing and organizing and writing 2 7.8
3/10/2015 writing and editing 3 10.8
3/11/2015 writing and editing, met with NER manager 5.5 16.3
3/30/2015 writing and editing 6 22.3
3/31/2015 writing and editing 2.7 25

25 hours @ $80/hour = $2,000

mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov


From: Steve Cain
To: Jeffrey Warren
Subject: AMP draft
Date: Monday, April 27, 2015 6:26:02 AM
Attachments: NER AMP Draft v1.5 to Jeff 4-26-15.docx

Hi Jeff,

Here is what we have so far, still very much in draft form.  We got a good start on the strategy
tables last week - actually committing to some tangible actions for the group to react to.  I will
be working on the narrative for the tables next.  As you will see I have been drawing heavily
from your material. Where the models section fits best into the organization is still up for
discussion I think, but it should become obvious as we progress.  I think what's most important
to Steve K. is to keep the main body of the work geared toward public consumption and to put
into appendices more heavy scientific and other supporting material.  Have a great week!

Steve

mailto:stevecain001@gmail.com
mailto:jeffrey_warren@fws.gov
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EXECUTIVE SUMMARY






INTRODUCTION





Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fishe Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007, http://www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuits against the  BEMP and its author agencies, Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming (defendant intervenors; citation), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (citation) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling.  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response (Walters 1986).  	Comment by Steve: Could we change/simplify this to: “3) knowledge of the dynamics of the system being managed, and 4) a monitoring program to evaluate responses of the system to management actions.”







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



[bookmark: _GoBack]In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (cite BEMP ROD here).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



[include discussion of challenges somewhere around here, e.g., changing elk winter distribution since the BEMP?]



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information from Doug – request made no response as of 4-26-15]



The factors responsible for this change are unknown but are likely a combination of weather conditions and elk behavior, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[and other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Use present or past tense?  Decide and be consistent	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Strategies	Comment by Steve: Only in outline form with examples of figures and tables that could be used



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



Winter Feeding



Harvest



Private Lands Mitigation



Vegetation Restoration/Protection





Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



Harvest



Objective Enhance public outreach/education (Table 1).




Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary



   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]









[image: ]

Figure 8.  [example] Framework for delayed feeding trials and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.



MODELS OF SYSTEM DYNAMICS



MONITORING



EVALUATION/FUTURE MANAGEMENT



PUBLIC OUTREACH AND EDUCATION 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









SCHEDULE



BUDGETTable 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Grand Teton National Park:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Wyoming Game and Fish Department











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Subtotal: National Elk Refuge

$0

$0

$0

$0

$0

Subtotal: Grand Teton National Park

$0

$0

$0

$0

$0

Subtotal: Wyoming Game and Fish Department

$0

$0

$0

$0

$0

Grand Total

$0

$0

$0

$0

$0

















LITERATURE CITED





Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology and Management. Smithsonian Institution Press, Washington D.C.



Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming Game and Fish Department. Cheyenne, WY.



Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United Kingdom. 



Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation model. Wildlife Monographs 101. 39pp



Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources Ecology Lab, Colorado State University, Fort Collins, CO.



Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188.



Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of Wildlife Management 46:535-540.



Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University Press.



Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 34:285-306.

 

Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf survival on the growth of elk populations. Journal of Wildlife Management 71:795-803.



Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. Rangelands 17:191-193.

 

[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton National Forest.



[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge. 



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Bison and elk management plan. National Elk Refuge and Grand Teton National Park. 



[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Final bison and elk management plan and environmental impact statement. National Elk Refuge and Grand Teton National Park. 



Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey.



Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society Bulletin 25:714-720.






APPENDICES





Winter Count	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	14986	14721	16236	13359	13060	12621	12584	12132	12960	12095	10858	11853	11786	12370	10794	9136	11503	11519	11051	11423	10465	Population Estimate	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	16966	16385	14956	13457	13730	12610	12855	12777	12881	12550	11691	11978	11982	11200	11600	11000	





image1.jpg



image2.jpg



image3.jpg



image4.jpg



image5.wmf

0


10


20


30


40


50


60


70


80


E


l


k


 


o


n


 


F


e


e


d


 


:


 


E


s


t


.


 


P


o


p


u


l


a


t


i


o


n


 


Year


Proportion of Elk on


Feed


Trend




image6.wmf

0


200


400


600


800


1000


1200


E


l


k


 


h


a


r


v


e


s


t


e


d


Year




image7.wmf

0


500


1000


1500


2000


2500


3000


E


l


k


 


h


a


r


v


e


s


t


e


d


Year


Jackson elk herd


Grand Teton




image8.jpg



image9.jpg





 

 
 

BISON AND ELK  
ADAPTIVE MANAGEMENT PLAN 
National Elk Refuge 
Grand Teton National Park 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
February 13, 2015

U.S. Fish and Wildlife Service                National Park Service 



 

 
 

BISON AND ELK 

ADAPTIVE MANAGEMENT PLAN 
For the 

National Elk Refuge, 

Grand Teton National Park, 

John D. Rockefeller, Jr. Memorial Parkway 
Teton County, Wyoming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Suggested Citation:  U.S. Fish and Wildlife Service:  2015.  Bison and elk 
adaptive management plan, National Elk Refuge and Grand Teton National 
Park.  U.S. Department of the Interior, Washington D.C.  Available online at: 



 

 
 

TABLE OF CONTENTS 

List of Tables .....................................................................................................   

List of Figures ....................................................................................................  

Executive Summary ...........................................................................................  

Introduction ......................................................................................................  

Elk and Bison Populations ......................................................................  

Planning History .....................................................................................  

National Environmental Protection Act Compliance ................................  

Adaptive Management Planning .............................................................  

Objectives .........................................................................................................  

Management Actions and Strategies .................................................................  

Background ............................................................................................  

Important Changes since 2007 ................................................................  

Current Management .............................................................................  

Winter Feeding ...........................................................................  

Harvest .......................................................................................  

Hazing .........................................................................................  

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Methods and Assumptions Common to All Strategies .............................  

Strategies ...............................................................................................  

Winter Feeding ...........................................................................  

Harvest .......................................................................................  

Hazing .........................................................................................  

Comment [S1]: This is what we are proposing, 
i.e., the experimental approach to implementing 
several new actions in an AMP context.  It includes 
specific, tangible actions and detail about how they 
will be implemented. 



 

 2  
 

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Models of System Dynamics ..............................................................................  

Monitoring ........................................................................................................  

Future Management ..........................................................................................  

Public Education and Outreach ..........................................................................  

Schedule ...........................................................................................................  

Budget ..............................................................................................................  

Literature Cited .................................................................................................  

Appendix I .........................................................................................................  

Appendix 2 ........................................................................................................  



 

 
 

EXECUTIVE SUMMARY

  



 

 1  
 

INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 

mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 

Comment [S2]: Include acres or square 
kilometers 
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established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 

An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 

bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 



 

 5  
 

bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007, http://www.fws.gov/bisonandelkplan) 
which set management direction for 15 years or 
until a subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S3]: Could we change/simplify this 
to: “3) knowledge of the dynamics of the system 
being managed, and 4) a monitoring program to 
evaluate responses of the system to management 
actions.” 
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(cite BEMP ROD here).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 

distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-26-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 

provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 

makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 

sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 

requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
  

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
 
   License types 

Antlerless only Antlerless only1  

   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS 

 

MONITORING 

 

EVALUATION/FUTURE MANAGEMENT 

 

PUBLIC OUTREACH AND EDUCATION  

 

SCHEDULE 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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From: Steve Cain
To: Jeffrey Warren
Subject: AMP draft
Date: Monday, April 27, 2015 6:26:02 AM
Attachments: NER AMP Draft v1.5 to Jeff 4-26-15.docx

Hi Jeff,

Here is what we have so far, still very much in draft form.  We got a good start on the strategy
tables last week - actually committing to some tangible actions for the group to react to.  I will
be working on the narrative for the tables next.  As you will see I have been drawing heavily
from your material. Where the models section fits best into the organization is still up for
discussion I think, but it should become obvious as we progress.  I think what's most important
to Steve K. is to keep the main body of the work geared toward public consumption and to put
into appendices more heavy scientific and other supporting material.  Have a great week!

Steve

mailto:stevecain001@gmail.com
mailto:jeffrey_warren@fws.gov
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EXECUTIVE SUMMARY






INTRODUCTION





Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fishe Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007, http://www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuits against the  BEMP and its author agencies, Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming (defendant intervenors; citation), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (citation) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling.  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2) clearly articulated management actions and strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 4) a monitoring program to quantify system response to management and allow estimation of the difference between the observed and predicted (from the model or models) system response (Walters 1986).  	Comment by Steve: Could we change/simplify this to: “3) knowledge of the dynamics of the system being managed, and 4) a monitoring program to evaluate responses of the system to management actions.”







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



[bookmark: _GoBack]In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (cite BEMP ROD here).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



[include discussion of challenges somewhere around here, e.g., changing elk winter distribution since the BEMP?]



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information from Doug – request made no response as of 4-26-15]



The factors responsible for this change are unknown but are likely a combination of weather conditions and elk behavior, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[and other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  [image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 





Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Use present or past tense?  Decide and be consistent	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Strategies	Comment by Steve: Only in outline form with examples of figures and tables that could be used



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



Winter Feeding



Harvest



Private Lands Mitigation



Vegetation Restoration/Protection





Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



Harvest



Objective Enhance public outreach/education (Table 1).




Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary



   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management.
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Figure 9. [example] Framework for harvest strategy and adaptive management.



MODELS OF SYSTEM DYNAMICS



MONITORING



EVALUATION/FUTURE MANAGEMENT



PUBLIC OUTREACH AND EDUCATION 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









SCHEDULE



BUDGETTable 11.  [example] Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Grand Teton National Park:











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Wyoming Game and Fish Department











   Expense 1

$0

$0

$0

$0

$0

   Expense 2

$0

$0

$0

$0

$0

Subtotal: National Elk Refuge

$0

$0

$0

$0

$0

Subtotal: Grand Teton National Park

$0

$0

$0

$0

$0

Subtotal: Wyoming Game and Fish Department

$0

$0

$0

$0

$0

Grand Total

$0

$0

$0

$0

$0
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INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 

mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 

Comment [S2]: Include acres or square 
kilometers 
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established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 

An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 

bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007, http://www.fws.gov/bisonandelkplan) 
which set management direction for 15 years or 
until a subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S3]: Could we change/simplify this 
to: “3) knowledge of the dynamics of the system 
being managed, and 4) a monitoring program to 
evaluate responses of the system to management 
actions.” 
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(cite BEMP ROD here).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 

distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-26-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 

provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 

makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 

sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 

requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
  

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S10]: We could continue to discuss 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
 
   License types 

Antlerless only Antlerless only1  

   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS 

 

MONITORING 

 

EVALUATION/FUTURE MANAGEMENT 

 

PUBLIC OUTREACH AND EDUCATION  

 

SCHEDULE 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 
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From: Blenden, Mike
To: Will Meeks
Subject: Fwd: FW: NPS/FWS conf call
Date: Thursday, April 30, 2015 2:14:19 PM
Attachments: DRAFT FWS_NPS Joint briefing agenda updated 4-30-2015 (2).docx

Kristine wants to make sure you are OK with this agenda.  She will ask Noreen after knowing
you are good with it.  Just let me know if you want changes and I'll keep it moving.

---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Thu, Apr 30, 2015 at 1:56 PM
Subject: Re: FW: NPS/FWS conf call
To: Kristine Martin <kristine_martin@fws.gov>

Kris,

The park superintendent and any other park staff will be calling in for this briefing.

Attendance from Refuges will be the same: Will Meeks, me, Keenan Adams and Steve Kallin.

I'm not sure how to determine how many people will be coming from the NPS Regional
Office.  Is that something you can find out?

No webex will be required, just access to the RD's conference call line.  

Attached is a cleaned up agenda.  How about we put the conference call number on that for
distribution to NPS?

What else?

Mike

On Tue, Apr 28, 2015 at 3:43 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Mike,

Just checking to see if you have all of the details for this meeting confirmed (conf call, webex, etc.)
and all participants have been invited/notified about it? And is the RD conf room still big enough
for everyone that will attend?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 

mailto:mike_blenden@fws.gov
mailto:will_meeks@fws.gov
mailto:mike_blenden@fws.gov
mailto:kristine_martin@fws.gov
mailto:kristine_martin@fws.gov
mailto:cherry_szmul@nps.gov







DRAFT

Agenda

Briefing with Regional Directors

National Park Service and U.S. Fish and Wildlife Service

Elk/Bison Management 

May 7, 2015



Briefing Objective – Insure common understanding of each agency’s approach to elk and bison management under the Bison and Elk Management Plan (BEMP); provide status updates for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.  

Introductions

Background

· History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent)

· Current Elk/Bison herd status and trends – Manager/Superintendent

Key Topics for discussion

· Adaptive Management Plan status and direction – Manager/Superintendent

· Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent

· [bookmark: _GoBack]Position of the State of Wyoming – Manager/Superintendent

· Status of lawsuit – Superintendent

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn









Sent: Tuesday, April 14, 2015 7:38 AM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Thank you Kristine. Has the decision been made to just have a
conference call? Will this be at your location? 

 

Sorry to inundate you with so many questions, however, this is less than
a month away so I would like to narrow down the logistics. 

 

I appreciate your assistance in getting this scheduled. 

 

Respectfully, 

 

On Tue, Apr 14, 2015 at 7:33 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

We will have 5  people in attendance and a few that would join on the phone. Thanks so much for
your patience!

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Friday, April 10, 2015 11:38 AM
To: Kristine Martin; Deborah (Deb) Frauson
Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

Have you heard back regarding how many folks will be in attendance and
if there is any decision as to where this will be held, your office or ours?
If you could let me know so that we can get the invite out and let folks

mailto:kristine_martin@fws.gov
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block off their calendars.  

 

Respectfully,  

 

On Wed, Apr 1, 2015 at 7:44 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

I’m not sure but I’ll get you an answer shortly.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Wednesday, April 01, 2015 7:39 AM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

How many of your folks will be in attendance? 



 

On Wed, Apr 1, 2015 at 7:34 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Yes, let’s lock that in now! Do you want to have at your facility or ours?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 4:23 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Kristen, 

mailto:kristine_martin@fws.gov
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Based on the current schedule, I would like to suggest we put a hold on
May 7th, 2:30-4:00 p.m. 

 

Will that work? 

 

Thank you for assisting me in locking this in. 

 

 

 

On Tue, Mar 31, 2015 at 3:45 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

How about May 7th? She’s open all day right now. I assume this will take at least an hour quite
possibly more with all of the discussion. I can check with our folks on actual time unless you have
an  idea?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 3:30 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Yes I do believe that would work. Sue is prepared either way. We should
lock in the date and time as soon as possible. I'd hate to have something
else get scheduled. 

 

Thank you,  

 

On Tue, Mar 31, 2015 at 3:21 PM, Kristine Martin <kristine_martin@fws.gov> wrote:
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Cherry, we can make the dates work without a problem. I believe the idea was to meet in person
either at NPS or FWS facility and conference/WebEx in those that are not in Denver. Do you think
that will work?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 3:18 PM
To: Kristine Martin
Cc: Deborah (Deb) Frauson
Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

I've had some further discussion with Sue. If we can still make May 6-
8th work (and it sounds like everyone is available then), Sue will be able
to make that work. Just let me know if that is on site at the park or if
this is a conference call. 

 

Thank you! 

 

On Mon, Mar 30, 2015 at 3:56 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

I’ll check with Noreen to see if that works for her and get back to you on it ASAP.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 3:53 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call
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Thought... Are we looking to do this face to face? With Sue's extensive
travel the next few months I would like to recommend this to be a
briefing via telephone conference or webex? 

 

Let me know what the thoughts are. We may be able to make the May
dates work is she does not have to travel. She will be coming off of and
going into back-to-back travel. 

 

Thank you, 

 

 

 

On Mon, Mar 30, 2015 at 1:50 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

The original dates I sent should still work. If you have another couple of days before July you think
might work, please let me know.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 1:42 PM
To: Frauson, Deborah (Deb)
Cc: Kristine Martin
Subject: Re: NPS/FWS conf call

 

This doesn't look like it will work on Sue's end. My error, I forgot that I
was not to schedule in May due to a pending obligation. Other options?

I will still double check with her but at this time I'd don't think we should
focus on this date.  
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On Mon, Mar 30, 2015 at 1:20 PM, Frauson, Deborah (Deb) <deb_frauson@nps.gov>
wrote:

Hello,

 

The week of May 5-8 looks good from the GRTE perspective.    Is this a conference call?

 

THANKS!

 
 
Deb Frauson
Executive Assistant, Superintendent's Office
Grand Teton National Park
John D. Rockefeller, Jr. Memorial Parkway
P.O. Drawer 170
Moose, Wyoming 83012-0170
Office: 307-739-3411

deb_frauson@nps.gov

 

 

On Mon, Mar 30, 2015 at 12:21 PM, Szmul, Cherry <cherry_szmul@nps.gov> wrote:

I will have to confirm that directly with Sue and we also need to make
sure that the folks at the park are available before we lock that in. 

 

On Mon, Mar 30, 2015 at 11:22 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Let’s go for the week of May 5-8. I know Noreen would like to do it sooner rather than later.

 

v/r

Kris Martin
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From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 10:02 AM
To: Kristine Martin
Cc: Deborah (Deb) Frauson

Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

Thank you for getting some dates to us. I'm including Deb, from the
park, on the email as well since we need to also coordinate with their
availability. 

 

The only time remotely close for Sue would be May 5-8, especially if
there is any travel involved. I may be able to find a day here and there if
this is set up as a conference call. Other than that we are looking at the
next available week being July 6-10. 

 

Thank you, 

 

On Mon, Mar 30, 2015 at 9:17 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Noreen is traveling extensively during that same timeframe. Weeks that look good for her are:

 

April 15-17,

April 27-2 May

 

May 2-8

May 18-22
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June 3-5

June 15-19

June 29-1 July

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Friday, March 27, 2015 6:15 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Thank you clarifying Kristine. 

 

Let me know when you are ready to schedule the briefing. I will let you
know that Sue's schedule is getting very tight. She will be on leave the
majority of April, May and June.  

 

On Fri, Mar 27, 2015 at 11:37 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Noreen says that she and Sue have already had the D/D call and would like us to set up the joint
briefing with all of the principals instead. So let’s cancel the Monday call and look for a potential
date that will work for all parties for the joint briefing.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Wednesday, March 25, 2015 3:27 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

mailto:cherry_szmul@nps.gov
mailto:kristine_martin@fws.gov
mailto:cherry_szmul@nps.gov


 

Not a problem Kristine. Thank you so much for helping me get to the
bottom of this. We will continue to proceed with their regular call. 

 

 

On Wed, Mar 25, 2015 at 3:11 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Just wanted to let you know I spoke to Mike Blenden and clarified everything. Mike had
prepared the agenda for a joint briefing/meeting but it is definitely not this meeting. He was
mistaken in thinking the Director meeting was this briefing and shared the agenda based on
that. I have advised them that this is a Director only call and this is something that can
obviously be set up after they talk.

 

We would definitely want all of the principals for both organizations to be well informed
and present for a joint meeting and this can be worked out post Director discussion.  Please
accept our apology for the confusion!!

 

v/r

 

Kristine Martin

Executive Assistant – Office of the Regional Director

U.S. Fish & Wildlife Service

Mountain Prairie Region

134 Union Blvd, Rm 400

Lakewood, CO 80228

 

303-236-7920 Office

303-236-8295 FAX

 

Kristine_martin@fws.gov
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--

Chérry L. Szmul
Executive Assistant to the Regional Director 
National Park Service
Intermountain Regional Office 
303-969-2503 Phone
303-969-2785 Fax
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Chérry L. Szmul
Executive Assistant to the Regional Director 
National Park Service
Intermountain Regional Office 
303-969-2503 Phone
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--

Chérry L. Szmul
Executive Assistant to the Regional Director 
National Park Service
Intermountain Regional Office 
303-969-2503 Phone
303-969-2785 Fax

 

 

 

 

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306



Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy



 

DRAFT 
Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Insure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent) 
• Current Elk/Bison herd status and trends – Manager/Superintendent 

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
• Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
• Position of the State of Wyoming – Manager/Superintendent 
• Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 



From: Blenden, Mike
To: Will Meeks
Subject: Fwd: FW: NPS/FWS conf call
Date: Thursday, April 30, 2015 2:14:19 PM
Attachments: DRAFT FWS_NPS Joint briefing agenda updated 4-30-2015 (2).docx

Kristine wants to make sure you are OK with this agenda.  She will ask Noreen after knowing
you are good with it.  Just let me know if you want changes and I'll keep it moving.

---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Thu, Apr 30, 2015 at 1:56 PM
Subject: Re: FW: NPS/FWS conf call
To: Kristine Martin <kristine_martin@fws.gov>

Kris,

The park superintendent and any other park staff will be calling in for this briefing.

Attendance from Refuges will be the same: Will Meeks, me, Keenan Adams and Steve Kallin.

I'm not sure how to determine how many people will be coming from the NPS Regional
Office.  Is that something you can find out?

No webex will be required, just access to the RD's conference call line.  

Attached is a cleaned up agenda.  How about we put the conference call number on that for
distribution to NPS?

What else?

Mike

On Tue, Apr 28, 2015 at 3:43 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Mike,

Just checking to see if you have all of the details for this meeting confirmed (conf call, webex, etc.)
and all participants have been invited/notified about it? And is the RD conf room still big enough
for everyone that will attend?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
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DRAFT

Agenda

Briefing with Regional Directors

National Park Service and U.S. Fish and Wildlife Service

Elk/Bison Management 

May 7, 2015



Briefing Objective – Insure common understanding of each agency’s approach to elk and bison management under the Bison and Elk Management Plan (BEMP); provide status updates for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.  

Introductions

Background

· History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent)

· Current Elk/Bison herd status and trends – Manager/Superintendent

Key Topics for discussion

· Adaptive Management Plan status and direction – Manager/Superintendent

· Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent

· [bookmark: _GoBack]Position of the State of Wyoming – Manager/Superintendent

· Status of lawsuit – Superintendent

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn









Sent: Tuesday, April 14, 2015 7:38 AM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Thank you Kristine. Has the decision been made to just have a
conference call? Will this be at your location? 

 

Sorry to inundate you with so many questions, however, this is less than
a month away so I would like to narrow down the logistics. 

 

I appreciate your assistance in getting this scheduled. 

 

Respectfully, 

 

On Tue, Apr 14, 2015 at 7:33 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

We will have 5  people in attendance and a few that would join on the phone. Thanks so much for
your patience!

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Friday, April 10, 2015 11:38 AM
To: Kristine Martin; Deborah (Deb) Frauson
Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

Have you heard back regarding how many folks will be in attendance and
if there is any decision as to where this will be held, your office or ours?
If you could let me know so that we can get the invite out and let folks

mailto:kristine_martin@fws.gov
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block off their calendars.  

 

Respectfully,  

 

On Wed, Apr 1, 2015 at 7:44 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

I’m not sure but I’ll get you an answer shortly.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Wednesday, April 01, 2015 7:39 AM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

How many of your folks will be in attendance? 



 

On Wed, Apr 1, 2015 at 7:34 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Yes, let’s lock that in now! Do you want to have at your facility or ours?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 4:23 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Kristen, 

mailto:kristine_martin@fws.gov
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Based on the current schedule, I would like to suggest we put a hold on
May 7th, 2:30-4:00 p.m. 

 

Will that work? 

 

Thank you for assisting me in locking this in. 

 

 

 

On Tue, Mar 31, 2015 at 3:45 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

How about May 7th? She’s open all day right now. I assume this will take at least an hour quite
possibly more with all of the discussion. I can check with our folks on actual time unless you have
an  idea?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 3:30 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Yes I do believe that would work. Sue is prepared either way. We should
lock in the date and time as soon as possible. I'd hate to have something
else get scheduled. 

 

Thank you,  

 

On Tue, Mar 31, 2015 at 3:21 PM, Kristine Martin <kristine_martin@fws.gov> wrote:
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Cherry, we can make the dates work without a problem. I believe the idea was to meet in person
either at NPS or FWS facility and conference/WebEx in those that are not in Denver. Do you think
that will work?

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, March 31, 2015 3:18 PM
To: Kristine Martin
Cc: Deborah (Deb) Frauson
Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

I've had some further discussion with Sue. If we can still make May 6-
8th work (and it sounds like everyone is available then), Sue will be able
to make that work. Just let me know if that is on site at the park or if
this is a conference call. 

 

Thank you! 

 

On Mon, Mar 30, 2015 at 3:56 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

I’ll check with Noreen to see if that works for her and get back to you on it ASAP.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 3:53 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call
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Thought... Are we looking to do this face to face? With Sue's extensive
travel the next few months I would like to recommend this to be a
briefing via telephone conference or webex? 

 

Let me know what the thoughts are. We may be able to make the May
dates work is she does not have to travel. She will be coming off of and
going into back-to-back travel. 

 

Thank you, 

 

 

 

On Mon, Mar 30, 2015 at 1:50 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

The original dates I sent should still work. If you have another couple of days before July you think
might work, please let me know.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 1:42 PM
To: Frauson, Deborah (Deb)
Cc: Kristine Martin
Subject: Re: NPS/FWS conf call

 

This doesn't look like it will work on Sue's end. My error, I forgot that I
was not to schedule in May due to a pending obligation. Other options?

I will still double check with her but at this time I'd don't think we should
focus on this date.  
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On Mon, Mar 30, 2015 at 1:20 PM, Frauson, Deborah (Deb) <deb_frauson@nps.gov>
wrote:

Hello,

 

The week of May 5-8 looks good from the GRTE perspective.    Is this a conference call?

 

THANKS!

 
 
Deb Frauson
Executive Assistant, Superintendent's Office
Grand Teton National Park
John D. Rockefeller, Jr. Memorial Parkway
P.O. Drawer 170
Moose, Wyoming 83012-0170
Office: 307-739-3411

deb_frauson@nps.gov

 

 

On Mon, Mar 30, 2015 at 12:21 PM, Szmul, Cherry <cherry_szmul@nps.gov> wrote:

I will have to confirm that directly with Sue and we also need to make
sure that the folks at the park are available before we lock that in. 

 

On Mon, Mar 30, 2015 at 11:22 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Let’s go for the week of May 5-8. I know Noreen would like to do it sooner rather than later.

 

v/r

Kris Martin
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From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Monday, March 30, 2015 10:02 AM
To: Kristine Martin
Cc: Deborah (Deb) Frauson

Subject: Re: NPS/FWS conf call

 

Hi Kristine, 

 

Thank you for getting some dates to us. I'm including Deb, from the
park, on the email as well since we need to also coordinate with their
availability. 

 

The only time remotely close for Sue would be May 5-8, especially if
there is any travel involved. I may be able to find a day here and there if
this is set up as a conference call. Other than that we are looking at the
next available week being July 6-10. 

 

Thank you, 

 

On Mon, Mar 30, 2015 at 9:17 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Noreen is traveling extensively during that same timeframe. Weeks that look good for her are:

 

April 15-17,

April 27-2 May

 

May 2-8

May 18-22
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June 3-5

June 15-19

June 29-1 July

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Friday, March 27, 2015 6:15 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call

 

Thank you clarifying Kristine. 

 

Let me know when you are ready to schedule the briefing. I will let you
know that Sue's schedule is getting very tight. She will be on leave the
majority of April, May and June.  

 

On Fri, Mar 27, 2015 at 11:37 AM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Noreen says that she and Sue have already had the D/D call and would like us to set up the joint
briefing with all of the principals instead. So let’s cancel the Monday call and look for a potential
date that will work for all parties for the joint briefing.

 

v/r

Kris Martin

 

From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Wednesday, March 25, 2015 3:27 PM
To: Kristine Martin
Subject: Re: NPS/FWS conf call
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Not a problem Kristine. Thank you so much for helping me get to the
bottom of this. We will continue to proceed with their regular call. 

 

 

On Wed, Mar 25, 2015 at 3:11 PM, Kristine Martin <kristine_martin@fws.gov> wrote:

Cherry,

Just wanted to let you know I spoke to Mike Blenden and clarified everything. Mike had
prepared the agenda for a joint briefing/meeting but it is definitely not this meeting. He was
mistaken in thinking the Director meeting was this briefing and shared the agenda based on
that. I have advised them that this is a Director only call and this is something that can
obviously be set up after they talk.

 

We would definitely want all of the principals for both organizations to be well informed
and present for a joint meeting and this can be worked out post Director discussion.  Please
accept our apology for the confusion!!

 

v/r

 

Kristine Martin

Executive Assistant – Office of the Regional Director

U.S. Fish & Wildlife Service

Mountain Prairie Region

134 Union Blvd, Rm 400

Lakewood, CO 80228

 

303-236-7920 Office

303-236-8295 FAX

 

Kristine_martin@fws.gov
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DRAFT 
Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Insure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent) 
• Current Elk/Bison herd status and trends – Manager/Superintendent 

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
• Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
• Position of the State of Wyoming – Manager/Superintendent 
• Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 



From: Will Meeks
To: Matt Hogan; Noreen Walsh
Cc: Kristine Martin; Mike Blenden
Subject: FWS/NPS Joint Briefing
Date: Friday, May 01, 2015 8:40:37 AM
Attachments: FWS_NPS Joint briefing agenda updated 5-1-15.docx

Matt,
 
Per your email, here is the agenda and my recommendation for attendance.  The agenda was jointly
developed by Steve Kallin (NER) and the Grand Teton Park Superintendent.  I believe the Park Service
has seen the agenda also. 
 
Attendance (recommendation) is as follows:
 
FWS – RD, DRD, ARD, Mike Blenden, Keenan Adams, Steve Kallin
NPS – RD, Park Superintendent, (and anyone they may deem appropriate)
 
If there is anything else needed, please let me know. 
 
I believe Kris was waiting for approval of the agenda before we sent it to NPS with call-in
information. 
 
Thanks.
 
Will Meeks
U.S. Fish and Wildlife Service, Region 6
ARD-NWRS and PFW
303-236-4303 (w)
720-541-0310 (c)
 

mailto:Will_Meeks@fws.gov
mailto:matt_hogan@fws.gov
mailto:noreen_walsh@fws.gov
mailto:kristine_martin@fws.gov
mailto:mike_blenden@fws.gov
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· Adaptive Management Plan status and direction – Manager/Superintendent

· Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent

· Position of the State of Wyoming – Manager/Superintendent

· Status of lawsuit – Superintendent

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn









Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Ensure common understanding of each agency’s approach to elk and bison 
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• Position of the State of Wyoming – Manager/Superintendent 
• Status of lawsuit – Superintendent 
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From: Will Meeks
To: Matt Hogan; Noreen Walsh
Cc: Kristine Martin; Mike Blenden
Subject: FWS/NPS Joint Briefing
Date: Friday, May 01, 2015 8:40:37 AM
Attachments: FWS_NPS Joint briefing agenda updated 5-1-15.docx

Matt,
 
Per your email, here is the agenda and my recommendation for attendance.  The agenda was jointly
developed by Steve Kallin (NER) and the Grand Teton Park Superintendent.  I believe the Park Service
has seen the agenda also. 
 
Attendance (recommendation) is as follows:
 
FWS – RD, DRD, ARD, Mike Blenden, Keenan Adams, Steve Kallin
NPS – RD, Park Superintendent, (and anyone they may deem appropriate)
 
If there is anything else needed, please let me know. 
 
I believe Kris was waiting for approval of the agenda before we sent it to NPS with call-in
information. 
 
Thanks.
 
Will Meeks
U.S. Fish and Wildlife Service, Region 6
ARD-NWRS and PFW
303-236-4303 (w)
720-541-0310 (c)
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Briefing Objective – Ensure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent) 
• Current Elk/Bison herd status and trends – Manager/Superintendent 

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
• Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
• Position of the State of Wyoming – Manager/Superintendent 
• Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 
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Adjourn 



From: Will Meeks
To: Mike Blenden
Subject: Fwd: NPS/FWS Joint Brief
Date: Tuesday, May 05, 2015 3:37:40 PM
Attachments: Bison and elk AMP briefing statement. May2015.docx

Briefing Statement, Elk Reduction Program, GRTE, April 2015.docx

Will Meeks
U.S. Fish and Wildlife Service
Mountain Prairie Region
Assistant Regional Director
National Wildlife Refuge System and
Partners for Fish and Wildlife Program
303-236-4303 (w)
720-541-0310 (c)

Begin forwarded message:

From: Kristine Martin <kristine_martin@fws.gov>
Date: May 5, 2015 at 3:04:19 PM MDT
To: Will Meeks <will_meeks@fws.gov>, Matt Hogan <matt_hogan@fws.gov>
Subject: FW: NPS/FWS Joint Brief

FYI
 
v/r
Kris Martin
 
From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, May 05, 2015 2:52 PM
To: Kristine Martin
Cc: Mike Blenden
Subject: Re: NPS/FWS Joint Brief
 
Thank you Kristine. 
 
In attendance from the NPS Regional Office will be Regional
Director Sue Masica, ARD Resources and Science Tammy
Whittington, and Chief, Science and Resource Management Sue
Consolo-Murphy. 
 
Calling in from the park will be Kevin Schneider, Gary Pollock,
and Sarah Dewey. 
 
Attached are the latest briefing statements on the Bison & Elk
adaptive management plan effort and also on the park's Elk
Reduction Program.

mailto:will_meeks@fws.gov
mailto:mike_blenden@fws.gov
mailto:kristine_martin@fws.gov
mailto:will_meeks@fws.gov
mailto:matt_hogan@fws.gov
mailto:cherry_szmul@nps.gov

Briefing Statement 	Grand Teton National Park					

Bureau: 		NPS 

Issue:		Bison and Elk Adaptive Management Planning

Date:		May 2015 





Key Points:

· Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015.

· The discussion focused on habitat and herd management actions to date, but the working group has begun to incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· [bookmark: _GoBack]The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd. The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other park resources and values, including the protection of grizzly bears.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective of 1600. 

· In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much lower than in each of the past ten or more years.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

 (
EXPERIENCE YOUR 
AMERICA
 
The National Park Service cares for special places saved by the American people so that all may experience our heritage.
)








Briefing Statement 	Grand Teton National Park

Bureau: 		NPS 

Issue:		Elk Reduction Program 

Date:		April, 2015 



Key Points:

· The 1950 law that created Grand Teton NP established a jointly managed program for the conservation of elk, including the controlled reduction of the herd when found necessary for the purpose of proper management and protection of the elk.  The program is managed jointly by the NPS and the State of Wyoming, and utilizes hunters licensed by the state. Hunting of other animals is not permitted in the park.



· The elk herd size is maintained at artificially high levels through the use of supplemental winter feeding on several state operated feed grounds near the park, and by the USFWS at the National Elk Refuge (NER). This creates the biological conditions that necessitate the elk reduction in the fall.



· During the 2012 elk hunt, hunters killed an adult male grizzly bear that charged them near the Snake River. The bear was feeding on the carcass of a deceased elk. Though there have been previous incidents involving hunters and bears, this is the first grizzly bear killed. Although the hunt itself is somewhat controversial, killing of the grizzly bear elevated the public’s interest in welfare of the bears and pointed to the inconsistencies of the hunt with other park management objectives.



· On October 20, 2014, two Jackson, Wyoming residents filed a lawsuit regarding the program in the U.S. District Court for the District of Columbia, alleging violations of the NPS Organic Act, the Grand Teton National Park, Act, NEPA, and the Endangered Species Act. The park is working with the Office of the Solicitor and the Department of Justice in responding to the lawsuit.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years. Supplemental feeding sustains more elk than available winter habitat can support and increases the risks of transmitting diseases such as brucellosis and potentially chronic wasting disease. A Final Bison and Elk Management Plan/ElS for the NER and the Park was approved in 2007. The plan clarified the desired conditions to be achieved over 15 years, including efforts to reduce the elk population and a phased reduction in feeding.



Current Status:

· [bookmark: _GoBack]The State of Wyoming has a herd status objective of 11,000 animals and considers the herd to be within the overall objective. The Jackson elk herd was estimated to be approximately 11,000 animals in February 2015. However, expected recruitment and mortality rates indicate that the herd will increase in size by fall 2015. Over the last 10 years, an average of 340 elk have been harvested in the park, although the numbers have been somewhat less in recent years. 



· The Park anticipates that conflicts between hunters and grizzly bears will continue since the bears have expanded their range to encompass the entire park in recent years. Gut piles left behind by hunters are also a readily available source of nutrition for bears in the fall and contribute to their presence in the hunt area. Numerous individuals and groups have demanded an end to the hunt, although the NPS does not have unilateral authority to do so. 



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























 
Thank you, 
 
 
On Tue, May 5, 2015 at 1:40 PM, Kristine Martin <kristine_martin@fws.gov>
wrote:
Cherry,
The agenda for the joint briefing on May 7th at 2:30 p.m. is attached. The meeting
will be held in the Regional Director’s Conference Room on the 4th floor
(USFWS, 134 Union Blvd). I will have to let Sue and any other staff attending in
so please have them call me directly at 303-236-7920.
 
FWS Attendance will be Matt Hogan, our Deputy Regional Director (Noreen had
to go out-of-town and can’t make it now) Will Meeks, Mike Blenden, Keenan
Adams and Steve Kallin. If you can confirm NPS attendee, that would be much
appreciated.
 
Conference Call # is 1-866-663-0869 Passcode 4006722#
 
v/r
 
Kristine Martin
Executive Assistant – Office of the Regional Director
U.S. Fish & Wildlife Service
Mountain Prairie Region
134 Union Blvd, Rm 400
Lakewood, CO 80228
 
303-236-7920 Office
303-236-8295 FAX
 
Kristine_martin@fws.gov
 

 
--
Chérry L. Szmul
Executive Assistant to the Regional Director 
National Park Service
Intermountain Regional Office 
303-969-2503 Phone
303-969-2785 Fax
 

 
 
 

mailto:kristine_martin@fws.gov
mailto:Kristine_martin@fws.gov


 
 

Briefing Statement  Grand Teton National Park      
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  May 2015  
 
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed 

management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the 
BLM, BTNF, and USDA Animal Plant Health Inspection Service. 

• The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific 
time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, 
WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish 
and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015. 

• The discussion focused on habitat and herd management actions to date, but the working group has begun to 
incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd. The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and 
nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction 
program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other 
park resources and values, including the protection of grizzly bears. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--

considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was 
estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective 
of 1600.  

• In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much 
lower than in each of the past ten or more years. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



 
 

Briefing Statement  Grand Teton National Park 
Bureau:   NPS  
Issue:  Elk Reduction Program  
Date:  April, 2015  
 
Key Points: 
• The 1950 law that created Grand Teton NP established a jointly managed program for the conservation of elk, 

including the controlled reduction of the herd when found necessary for the purpose of proper management 
and protection of the elk.  The program is managed jointly by the NPS and the State of Wyoming, and utilizes 
hunters licensed by the state. Hunting of other animals is not permitted in the park. 
 

• The elk herd size is maintained at artificially high levels through the use of supplemental winter feeding on 
several state operated feed grounds near the park, and by the USFWS at the National Elk Refuge (NER). This 
creates the biological conditions that necessitate the elk reduction in the fall. 
 

• During the 2012 elk hunt, hunters killed an adult male grizzly bear that charged them near the Snake River. 
The bear was feeding on the carcass of a deceased elk. Though there have been previous incidents involving 
hunters and bears, this is the first grizzly bear killed. Although the hunt itself is somewhat controversial, 
killing of the grizzly bear elevated the public’s interest in welfare of the bears and pointed to the 
inconsistencies of the hunt with other park management objectives. 

 
• On October 20, 2014, two Jackson, Wyoming residents filed a lawsuit regarding the program in the U.S. 

District Court for the District of Columbia, alleging violations of the NPS Organic Act, the Grand Teton 
National Park, Act, NEPA, and the Endangered Species Act. The park is working with the Office of the 
Solicitor and the Department of Justice in responding to the lawsuit. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years. 

Supplemental feeding sustains more elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease. A Final Bison and Elk 
Management Plan/ElS for the NER and the Park was approved in 2007. The plan clarified the desired 
conditions to be achieved over 15 years, including efforts to reduce the elk population and a phased reduction 
in feeding. 
 

Current Status: 
• The State of Wyoming has a herd status objective of 11,000 animals and considers the herd to be within the 

overall objective. The Jackson elk herd was estimated to be approximately 11,000 animals in February 2015. 
However, expected recruitment and mortality rates indicate that the herd will increase in size by fall 2015. 
Over the last 10 years, an average of 340 elk have been harvested in the park, although the numbers have been 
somewhat less in recent years.  
 

• The Park anticipates that conflicts between hunters and grizzly bears will continue since the bears have 
expanded their range to encompass the entire park in recent years. Gut piles left behind by hunters are also a 
readily available source of nutrition for bears in the fall and contribute to their presence in the hunt area. 
Numerous individuals and groups have demanded an end to the hunt, although the NPS does not have 
unilateral authority to do so.  

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 



 
 

Contact:  
David Vela, Superintendent, 307-739-3410 



From: Will Meeks
To: Mike Blenden
Subject: Fwd: NPS/FWS Joint Brief
Date: Tuesday, May 05, 2015 3:37:40 PM
Attachments: Bison and elk AMP briefing statement. May2015.docx

Briefing Statement, Elk Reduction Program, GRTE, April 2015.docx

Will Meeks
U.S. Fish and Wildlife Service
Mountain Prairie Region
Assistant Regional Director
National Wildlife Refuge System and
Partners for Fish and Wildlife Program
303-236-4303 (w)
720-541-0310 (c)

Begin forwarded message:

From: Kristine Martin <kristine_martin@fws.gov>
Date: May 5, 2015 at 3:04:19 PM MDT
To: Will Meeks <will_meeks@fws.gov>, Matt Hogan <matt_hogan@fws.gov>
Subject: FW: NPS/FWS Joint Brief

FYI
 
v/r
Kris Martin
 
From: Szmul, Cherry [mailto:cherry_szmul@nps.gov] 
Sent: Tuesday, May 05, 2015 2:52 PM
To: Kristine Martin
Cc: Mike Blenden
Subject: Re: NPS/FWS Joint Brief
 
Thank you Kristine. 
 
In attendance from the NPS Regional Office will be Regional
Director Sue Masica, ARD Resources and Science Tammy
Whittington, and Chief, Science and Resource Management Sue
Consolo-Murphy. 
 
Calling in from the park will be Kevin Schneider, Gary Pollock,
and Sarah Dewey. 
 
Attached are the latest briefing statements on the Bison & Elk
adaptive management plan effort and also on the park's Elk
Reduction Program.

mailto:will_meeks@fws.gov
mailto:mike_blenden@fws.gov
mailto:kristine_martin@fws.gov
mailto:will_meeks@fws.gov
mailto:matt_hogan@fws.gov
mailto:cherry_szmul@nps.gov

Briefing Statement 	Grand Teton National Park					

Bureau: 		NPS 

Issue:		Bison and Elk Adaptive Management Planning

Date:		May 2015 





Key Points:

· Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015.

· The discussion focused on habitat and herd management actions to date, but the working group has begun to incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· [bookmark: _GoBack]The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd. The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other park resources and values, including the protection of grizzly bears.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective of 1600. 

· In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much lower than in each of the past ten or more years.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

 (
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Briefing Statement 	Grand Teton National Park

Bureau: 		NPS 

Issue:		Elk Reduction Program 

Date:		April, 2015 



Key Points:

· The 1950 law that created Grand Teton NP established a jointly managed program for the conservation of elk, including the controlled reduction of the herd when found necessary for the purpose of proper management and protection of the elk.  The program is managed jointly by the NPS and the State of Wyoming, and utilizes hunters licensed by the state. Hunting of other animals is not permitted in the park.



· The elk herd size is maintained at artificially high levels through the use of supplemental winter feeding on several state operated feed grounds near the park, and by the USFWS at the National Elk Refuge (NER). This creates the biological conditions that necessitate the elk reduction in the fall.



· During the 2012 elk hunt, hunters killed an adult male grizzly bear that charged them near the Snake River. The bear was feeding on the carcass of a deceased elk. Though there have been previous incidents involving hunters and bears, this is the first grizzly bear killed. Although the hunt itself is somewhat controversial, killing of the grizzly bear elevated the public’s interest in welfare of the bears and pointed to the inconsistencies of the hunt with other park management objectives.



· On October 20, 2014, two Jackson, Wyoming residents filed a lawsuit regarding the program in the U.S. District Court for the District of Columbia, alleging violations of the NPS Organic Act, the Grand Teton National Park, Act, NEPA, and the Endangered Species Act. The park is working with the Office of the Solicitor and the Department of Justice in responding to the lawsuit.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years. Supplemental feeding sustains more elk than available winter habitat can support and increases the risks of transmitting diseases such as brucellosis and potentially chronic wasting disease. A Final Bison and Elk Management Plan/ElS for the NER and the Park was approved in 2007. The plan clarified the desired conditions to be achieved over 15 years, including efforts to reduce the elk population and a phased reduction in feeding.



Current Status:

· [bookmark: _GoBack]The State of Wyoming has a herd status objective of 11,000 animals and considers the herd to be within the overall objective. The Jackson elk herd was estimated to be approximately 11,000 animals in February 2015. However, expected recruitment and mortality rates indicate that the herd will increase in size by fall 2015. Over the last 10 years, an average of 340 elk have been harvested in the park, although the numbers have been somewhat less in recent years. 



· The Park anticipates that conflicts between hunters and grizzly bears will continue since the bears have expanded their range to encompass the entire park in recent years. Gut piles left behind by hunters are also a readily available source of nutrition for bears in the fall and contribute to their presence in the hunt area. Numerous individuals and groups have demanded an end to the hunt, although the NPS does not have unilateral authority to do so. 



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

EXPERIENCE YOUR AMERICA 

The National Park Service cares for special places saved by the American people so that all may experience our heritage.























 
Thank you, 
 
 
On Tue, May 5, 2015 at 1:40 PM, Kristine Martin <kristine_martin@fws.gov>
wrote:
Cherry,
The agenda for the joint briefing on May 7th at 2:30 p.m. is attached. The meeting
will be held in the Regional Director’s Conference Room on the 4th floor
(USFWS, 134 Union Blvd). I will have to let Sue and any other staff attending in
so please have them call me directly at 303-236-7920.
 
FWS Attendance will be Matt Hogan, our Deputy Regional Director (Noreen had
to go out-of-town and can’t make it now) Will Meeks, Mike Blenden, Keenan
Adams and Steve Kallin. If you can confirm NPS attendee, that would be much
appreciated.
 
Conference Call # is 1-866-663-0869 Passcode 4006722#
 
v/r
 
Kristine Martin
Executive Assistant – Office of the Regional Director
U.S. Fish & Wildlife Service
Mountain Prairie Region
134 Union Blvd, Rm 400
Lakewood, CO 80228
 
303-236-7920 Office
303-236-8295 FAX
 
Kristine_martin@fws.gov
 

 
--
Chérry L. Szmul
Executive Assistant to the Regional Director 
National Park Service
Intermountain Regional Office 
303-969-2503 Phone
303-969-2785 Fax
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Briefing Statement  Grand Teton National Park      
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  May 2015  
 
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed 

management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the 
BLM, BTNF, and USDA Animal Plant Health Inspection Service. 

• The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific 
time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, 
WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish 
and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015. 

• The discussion focused on habitat and herd management actions to date, but the working group has begun to 
incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd. The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and 
nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction 
program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other 
park resources and values, including the protection of grizzly bears. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--

considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was 
estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective 
of 1600.  

• In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much 
lower than in each of the past ten or more years. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



 
 

Briefing Statement  Grand Teton National Park 
Bureau:   NPS  
Issue:  Elk Reduction Program  
Date:  April, 2015  
 
Key Points: 
• The 1950 law that created Grand Teton NP established a jointly managed program for the conservation of elk, 

including the controlled reduction of the herd when found necessary for the purpose of proper management 
and protection of the elk.  The program is managed jointly by the NPS and the State of Wyoming, and utilizes 
hunters licensed by the state. Hunting of other animals is not permitted in the park. 
 

• The elk herd size is maintained at artificially high levels through the use of supplemental winter feeding on 
several state operated feed grounds near the park, and by the USFWS at the National Elk Refuge (NER). This 
creates the biological conditions that necessitate the elk reduction in the fall. 
 

• During the 2012 elk hunt, hunters killed an adult male grizzly bear that charged them near the Snake River. 
The bear was feeding on the carcass of a deceased elk. Though there have been previous incidents involving 
hunters and bears, this is the first grizzly bear killed. Although the hunt itself is somewhat controversial, 
killing of the grizzly bear elevated the public’s interest in welfare of the bears and pointed to the 
inconsistencies of the hunt with other park management objectives. 

 
• On October 20, 2014, two Jackson, Wyoming residents filed a lawsuit regarding the program in the U.S. 

District Court for the District of Columbia, alleging violations of the NPS Organic Act, the Grand Teton 
National Park, Act, NEPA, and the Endangered Species Act. The park is working with the Office of the 
Solicitor and the Department of Justice in responding to the lawsuit. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years. 

Supplemental feeding sustains more elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease. A Final Bison and Elk 
Management Plan/ElS for the NER and the Park was approved in 2007. The plan clarified the desired 
conditions to be achieved over 15 years, including efforts to reduce the elk population and a phased reduction 
in feeding. 
 

Current Status: 
• The State of Wyoming has a herd status objective of 11,000 animals and considers the herd to be within the 

overall objective. The Jackson elk herd was estimated to be approximately 11,000 animals in February 2015. 
However, expected recruitment and mortality rates indicate that the herd will increase in size by fall 2015. 
Over the last 10 years, an average of 340 elk have been harvested in the park, although the numbers have been 
somewhat less in recent years.  
 

• The Park anticipates that conflicts between hunters and grizzly bears will continue since the bears have 
expanded their range to encompass the entire park in recent years. Gut piles left behind by hunters are also a 
readily available source of nutrition for bears in the fall and contribute to their presence in the hunt area. 
Numerous individuals and groups have demanded an end to the hunt, although the NPS does not have 
unilateral authority to do so.  

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 



 
 

Contact:  
David Vela, Superintendent, 307-739-3410 



From: Steve Kallin
To: Mike Blenden; Will Meeks
Subject: DRAFT Talking Points for AMP Briefing, May 7, 2015
Date: Tuesday, May 05, 2015 5:21:29 PM
Attachments: DRAFT FWS_NPS Joint briefing talking points 5-4-2015.docx

Mike & Will:

Attached are DRAFT talking points organized according to the last approved Adaptive Management
Plan meeting agenda.  I have shared this with the Grand Teton National Park and they have some
suggested changes which they won’t have time to share with me until tomorrow at 4:00 PM.  So the
attached is very much a draft and I would suggest not sharing it outside of the FWS R-6 at this time.
 
Thanks,    
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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DRAFT Agenda

Briefing with Regional Directors

National Park Service and U.S. Fish and Wildlife Service

Elk/Bison Management 

[bookmark: _GoBack]May 7, 2015



Briefing Objective – Insure common understanding of each agency’s approach to elk and bison management under the Bison and Elk Management Plan (BEMP); provide status updates for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.  

Introductions

Background

· History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent)

· The BEMP was completed April 26, 2007 with the Phase I Objectives of: 

· Bison herd 500 (1,250 bison in 2007; pre-hunt)

· Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006) 

· Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006)



· Current Elk/Bison herd status and trends – Manager/Superintendent

· In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has grown to 76% in 2015.  Factors likely influencing this change include: 

· Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the Jackson Elk Herd 

· Reduced elk use of winter range probably from increased wolf populations 

· 2015 post hunt populations: 

· Bison herd = 697? 

· Elk on NER Supplemental Feed = 8,400

· North Jackson Elk Herd = 11,000  

Key Topics for discussion

· Adaptive Management Plan status and direction – Manager/Superintendent

· The AMP proposes to gradually change elk behavior by annually delaying initiation of feeding by two weeks and ending feeding one week earlier than normal.  The purpose is to build a portion of the elk population that is not food conditioned without incurring a major die-off.

· Will monitor elk calf mortality, the most sensitive segment of the population, to adaptively adjust supplemental feeding system. 

· It will take enormous effort to change the social acceptance and biological impacts of 100+ years of supplemental feeding.  The AMP cannot be accomplished without significant and focused additional effort; a “collateral duty” approach will certainly fail.  

· The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd population objective in 2016.  A lower objective can significantly improve the chance for successful implementation of the AMP/BEMP.

· The AMP is scheduled for completion in the Spring of 2015.  Implementation can commence when resources become available; as early as 2016.

· Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public consent is expected unless a significant elk die-off occurs.  In the past, a firestorm of public dissatisfaction occurred when the elk calf mortality reached 15%.

· The redistribution of elk off the NER will increase conflicts on private lands which will require additional resources for mitigation efforts, primarily delivered by the WGFD. 

· The AMP intentionally avoided recommendations that would require additional NEPA beyond what was covered in the BEMP.

· An annual update/report to the AMP is anticipated to keep the public informed of implementation progress and challenges. 



· Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent

· NER to continue aggressive bison season; mid-August to mid-January.

· NER to continue aggressive elk season; mid-October to mid/late-December.

· GTNP to continue Elk Reduction Program until BEMP population objectives are obtained; continued as needed to maintain population objectives. 

 

· Position of the State of Wyoming – Manager/Superintendent

· The general approach of changing elk behavior through modifications to the supplemental feeding program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely increase conflicts with private landowners.  Specific details of changes to the NER supplemental feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 2015.



· Status of lawsuit – Superintendent

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn
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DRAFT Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Insure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP 
Superintendent) 

o The BEMP was completed April 26, 2007 with the Phase I Objectives of:  
 Bison herd 500 (1,250 bison in 2007; pre-hunt) 
 Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006)  
 Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006) 

 
• Current Elk/Bison herd status and trends – Manager/Superintendent 

o In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has 
grown to 76% in 2015.  Factors likely influencing this change include:  
 Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the 

Jackson Elk Herd  
 Reduced elk use of winter range probably from increased wolf populations  

o 2015 post hunt populations:  
 Bison herd = 697?  
 Elk on NER Supplemental Feed = 8,400 
 North Jackson Elk Herd = 11,000   

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
o The AMP proposes to gradually change elk behavior by annually delaying 

initiation of feeding by two weeks and ending feeding one week earlier than 
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normal.  The purpose is to build a portion of the elk population that is not food 
conditioned without incurring a major die-off. 

o Will monitor elk calf mortality, the most sensitive segment of the population, to 
adaptively adjust supplemental feeding system.  

o It will take enormous effort to change the social acceptance and biological 
impacts of 100+ years of supplemental feeding.  The AMP cannot be 
accomplished without significant and focused additional effort; a “collateral duty” 
approach will certainly fail.   

o The Wyoming Game and Fish Commission is scheduled to revisit the North 
Jackson Elk Herd population objective in 2016.  A lower objective can 
significantly improve the chance for successful implementation of the 
AMP/BEMP. 

o The AMP is scheduled for completion in the Spring of 2015.  Implementation can 
commence when resources become available; as early as 2016. 

o Strong objection to the AMP is anticipated from pro-feeding stakeholders.  
General public consent is expected unless a significant elk die-off occurs.  In the 
past, a firestorm of public dissatisfaction occurred when the elk calf mortality 
reached 15%. 

o The redistribution of elk off the NER will increase conflicts on private lands 
which will require additional resources for mitigation efforts, primarily delivered 
by the WGFD.  

o The AMP intentionally avoided recommendations that would require additional 
NEPA beyond what was covered in the BEMP. 

o An annual update/report to the AMP is anticipated to keep the public informed of 
implementation progress and challenges.  
 

• Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
o NER to continue aggressive bison season; mid-August to mid-January. 
o NER to continue aggressive elk season; mid-October to mid/late-December. 
o GTNP to continue Elk Reduction Program until BEMP population objectives are 

obtained; continued as needed to maintain population objectives.  
  

• Position of the State of Wyoming – Manager/Superintendent 
o The general approach of changing elk behavior through modifications to the 

supplemental feeding program was suggested by the WGFD members on the 
AMP Team, with the knowledge it will likely increase conflicts with private 
landowners.  Specific details of changes to the NER supplemental feeding 
program will be reviewed by WGFD staff prior to the next AMP Team meeting 
on June 3, 2015. 
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• Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 



From: Steve Kallin
To: Mike Blenden; Will Meeks
Subject: DRAFT Talking Points for AMP Briefing, May 7, 2015
Date: Tuesday, May 05, 2015 5:21:29 PM
Attachments: DRAFT FWS_NPS Joint briefing talking points 5-4-2015.docx

Mike & Will:

Attached are DRAFT talking points organized according to the last approved Adaptive Management
Plan meeting agenda.  I have shared this with the Grand Teton National Park and they have some
suggested changes which they won’t have time to share with me until tomorrow at 4:00 PM.  So the
attached is very much a draft and I would suggest not sharing it outside of the FWS R-6 at this time.
 
Thanks,    
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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DRAFT Agenda

Briefing with Regional Directors

National Park Service and U.S. Fish and Wildlife Service

Elk/Bison Management 

[bookmark: _GoBack]May 7, 2015



Briefing Objective – Insure common understanding of each agency’s approach to elk and bison management under the Bison and Elk Management Plan (BEMP); provide status updates for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.  

Introductions

Background

· History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent)

· The BEMP was completed April 26, 2007 with the Phase I Objectives of: 

· Bison herd 500 (1,250 bison in 2007; pre-hunt)

· Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006) 

· Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006)



· Current Elk/Bison herd status and trends – Manager/Superintendent

· In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has grown to 76% in 2015.  Factors likely influencing this change include: 

· Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the Jackson Elk Herd 

· Reduced elk use of winter range probably from increased wolf populations 

· 2015 post hunt populations: 

· Bison herd = 697? 

· Elk on NER Supplemental Feed = 8,400

· North Jackson Elk Herd = 11,000  

Key Topics for discussion

· Adaptive Management Plan status and direction – Manager/Superintendent

· The AMP proposes to gradually change elk behavior by annually delaying initiation of feeding by two weeks and ending feeding one week earlier than normal.  The purpose is to build a portion of the elk population that is not food conditioned without incurring a major die-off.

· Will monitor elk calf mortality, the most sensitive segment of the population, to adaptively adjust supplemental feeding system. 

· It will take enormous effort to change the social acceptance and biological impacts of 100+ years of supplemental feeding.  The AMP cannot be accomplished without significant and focused additional effort; a “collateral duty” approach will certainly fail.  

· The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd population objective in 2016.  A lower objective can significantly improve the chance for successful implementation of the AMP/BEMP.

· The AMP is scheduled for completion in the Spring of 2015.  Implementation can commence when resources become available; as early as 2016.

· Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public consent is expected unless a significant elk die-off occurs.  In the past, a firestorm of public dissatisfaction occurred when the elk calf mortality reached 15%.

· The redistribution of elk off the NER will increase conflicts on private lands which will require additional resources for mitigation efforts, primarily delivered by the WGFD. 

· The AMP intentionally avoided recommendations that would require additional NEPA beyond what was covered in the BEMP.

· An annual update/report to the AMP is anticipated to keep the public informed of implementation progress and challenges. 



· Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent

· NER to continue aggressive bison season; mid-August to mid-January.

· NER to continue aggressive elk season; mid-October to mid/late-December.

· GTNP to continue Elk Reduction Program until BEMP population objectives are obtained; continued as needed to maintain population objectives. 

 

· Position of the State of Wyoming – Manager/Superintendent

· The general approach of changing elk behavior through modifications to the supplemental feeding program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely increase conflicts with private landowners.  Specific details of changes to the NER supplemental feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 2015.



· Status of lawsuit – Superintendent

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn
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DRAFT Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Insure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP 
Superintendent) 

o The BEMP was completed April 26, 2007 with the Phase I Objectives of:  
 Bison herd 500 (1,250 bison in 2007; pre-hunt) 
 Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006)  
 Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006) 

 
• Current Elk/Bison herd status and trends – Manager/Superintendent 

o In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has 
grown to 76% in 2015.  Factors likely influencing this change include:  
 Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the 

Jackson Elk Herd  
 Reduced elk use of winter range probably from increased wolf populations  

o 2015 post hunt populations:  
 Bison herd = 697?  
 Elk on NER Supplemental Feed = 8,400 
 North Jackson Elk Herd = 11,000   

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
o The AMP proposes to gradually change elk behavior by annually delaying 

initiation of feeding by two weeks and ending feeding one week earlier than 
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normal.  The purpose is to build a portion of the elk population that is not food 
conditioned without incurring a major die-off. 

o Will monitor elk calf mortality, the most sensitive segment of the population, to 
adaptively adjust supplemental feeding system.  

o It will take enormous effort to change the social acceptance and biological 
impacts of 100+ years of supplemental feeding.  The AMP cannot be 
accomplished without significant and focused additional effort; a “collateral duty” 
approach will certainly fail.   

o The Wyoming Game and Fish Commission is scheduled to revisit the North 
Jackson Elk Herd population objective in 2016.  A lower objective can 
significantly improve the chance for successful implementation of the 
AMP/BEMP. 

o The AMP is scheduled for completion in the Spring of 2015.  Implementation can 
commence when resources become available; as early as 2016. 

o Strong objection to the AMP is anticipated from pro-feeding stakeholders.  
General public consent is expected unless a significant elk die-off occurs.  In the 
past, a firestorm of public dissatisfaction occurred when the elk calf mortality 
reached 15%. 

o The redistribution of elk off the NER will increase conflicts on private lands 
which will require additional resources for mitigation efforts, primarily delivered 
by the WGFD.  

o The AMP intentionally avoided recommendations that would require additional 
NEPA beyond what was covered in the BEMP. 

o An annual update/report to the AMP is anticipated to keep the public informed of 
implementation progress and challenges.  
 

• Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
o NER to continue aggressive bison season; mid-August to mid-January. 
o NER to continue aggressive elk season; mid-October to mid/late-December. 
o GTNP to continue Elk Reduction Program until BEMP population objectives are 

obtained; continued as needed to maintain population objectives.  
  

• Position of the State of Wyoming – Manager/Superintendent 
o The general approach of changing elk behavior through modifications to the 

supplemental feeding program was suggested by the WGFD members on the 
AMP Team, with the knowledge it will likely increase conflicts with private 
landowners.  Specific details of changes to the NER supplemental feeding 
program will be reviewed by WGFD staff prior to the next AMP Team meeting 
on June 3, 2015. 
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• Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 



From: Blenden, Mike
To: Steve Kallin
Cc: Will Meeks
Subject: Re: DRAFT Talking Points for AMP Briefing, May 7, 2015
Date: Tuesday, May 05, 2015 6:06:29 PM
Attachments: BisonElkMgmtPlan briefing.docx

Steve and Will,

Attached is a brief summary of the Bison/Elk Management Plan.  Both please look it over see
if it is accurate and actually summarizes the plan (Steve) and Will please tell me if you think
this does the needed job.

I will plan on coming in tomorrow morning and making sure we are where we need to be
before Will's discussion with Matt at 10:30.

On Tue, May 5, 2015 at 5:21 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Mike & Will:

Attached are DRAFT talking points organized according to the last approved Adaptive
Management Plan meeting agenda.  I have shared this with the Grand Teton National Park
and they have some suggested changes which they won’t have time to share with me until
tomorrow at 4:00 PM.  So the attached is very much a draft and I would suggest not sharing
it outside of the FWS R-6 at this time.

 

Thanks,    

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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Briefing Statement:	National Elk Refuge

From:		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Management Plan

Date: 		May, 2015

BACKGROUND

· Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  Both species make substantial contributions to the ecology and economy of the area.  

· Severe winters in the late 1800s and early 1900s prompted the community, state and federal governments to initiate a supplemental feeding program leading to establishment of the National Elk Refuge in 1912.

· The bison herd is increasing in size and discovered the elk supplemental feeding program resulting in elk/bison conflicts and requiring separate feeding of bison starting in 1884.

· The purpose of the Bison and Elk Management Plan is to provide managers with goals, objectives and strategies for managing bison and elk on the National Elk Refuge (NER) and Grand Teton National Park (GRTNP) for 15 years after its approval.

· The need for the plan was: to address a successful 1998 lawsuit from Fund for Animals to prevent bison hunting until further analysis was conducted under the National Environmental Policy Act, to address issues related to elk and bison concentrations and to address the need to address problems stemming from the winter feeding program on NER.



PLANNING PROCESS

· The Draft Bison and Elk Management Plan and Environmental Impact Statement was made available for public review in July 2005 receiving almost 12,000 comments.

· Most comments concerned population management, habitat management, supplemental feeding, disease, public use and economics, legal mandates and Native American concerns.

· The Record of Decision for the plan was signed by both NPS and FWS Regional Directors on April 26, 2007



MANAGEMENT GOALS

· Goals including habitat conservation, sustainable populations, numbers of elk and bison and disease management were identified in the plan for both NER and GTNP

· In addition the plan identifies the need for both bison and elk populations and habitats to be managed in an adaptive fashion with an emphasis on improving winter, summer and transitional ranges in the park and on the refuge and on ensuring that the biotic integrity and environmental health of the resources will be sustained over the long term.

· A dynamic framework for decreasing the need for supplemental feeding on the refuge will be developed and implemented in close cooperation with the Wyoming Game and Fish Department.

· The Jackson elk herd will be maintained at the state’s objective of approximately 11,000 with approximately 5,000 elk wintering on the NER.

· Further reductions in feeding may occur based upon established criteria.

· The plan focuses on achieving desired conditions through an adaptive, progressive and collaborative approach, incorporating objectives and strategies leading to the need for the Adaptive Management Plan.



CONTACT



[bookmark: _GoBack]Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306





-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy



Briefing Statement: National Elk Refuge 
From:  U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Management Plan 
Date:   May, 2015 

BACKGROUND 
• Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  Both 

species make substantial contributions to the ecology and economy of the area.   
• Severe winters in the late 1800s and early 1900s prompted the community, state and federal 

governments to initiate a supplemental feeding program leading to establishment of the National Elk 
Refuge in 1912. 

• The bison herd is increasing in size and discovered the elk supplemental feeding program resulting in 
elk/bison conflicts and requiring separate feeding of bison starting in 1884. 

• The purpose of the Bison and Elk Management Plan is to provide managers with goals, objectives 
and strategies for managing bison and elk on the National Elk Refuge (NER) and Grand Teton 
National Park (GRTNP) for 15 years after its approval. 

• The need for the plan was: to address a successful 1998 lawsuit from Fund for Animals to prevent 
bison hunting until further analysis was conducted under the National Environmental Policy Act, to 
address issues related to elk and bison concentrations and to address the need to address problems 
stemming from the winter feeding program on NER. 

 
PLANNING PROCESS 

• The Draft Bison and Elk Management Plan and Environmental Impact Statement was made 
available for public review in July 2005 receiving almost 12,000 comments. 

• Most comments concerned population management, habitat management, supplemental feeding, 
disease, public use and economics, legal mandates and Native American concerns. 

• The Record of Decision for the plan was signed by both NPS and FWS Regional Directors on April 
26, 2007 
 

MANAGEMENT GOALS 
• Goals including habitat conservation, sustainable populations, numbers of elk and bison and disease 

management were identified in the plan for both NER and GTNP 
• In addition the plan identifies the need for both bison and elk populations and habitats to be managed 

in an adaptive fashion with an emphasis on improving winter, summer and transitional ranges in the 
park and on the refuge and on ensuring that the biotic integrity and environmental health of the 
resources will be sustained over the long term. 

• A dynamic framework for decreasing the need for supplemental feeding on the refuge will be 
developed and implemented in close cooperation with the Wyoming Game and Fish Department. 

• The Jackson elk herd will be maintained at the state’s objective of approximately 11,000 with 
approximately 5,000 elk wintering on the NER. 

• Further reductions in feeding may occur based upon established criteria. 
• The plan focuses on achieving desired conditions through an adaptive, progressive and collaborative 

approach, incorporating objectives and strategies leading to the need for the Adaptive Management 
Plan. 

 
CONTACT 
 
Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306 
 



From: Blenden, Mike
To: Steve Kallin
Cc: Will Meeks
Subject: Re: DRAFT Talking Points for AMP Briefing, May 7, 2015
Date: Tuesday, May 05, 2015 6:06:29 PM
Attachments: BisonElkMgmtPlan briefing.docx

Steve and Will,

Attached is a brief summary of the Bison/Elk Management Plan.  Both please look it over see
if it is accurate and actually summarizes the plan (Steve) and Will please tell me if you think
this does the needed job.

I will plan on coming in tomorrow morning and making sure we are where we need to be
before Will's discussion with Matt at 10:30.

On Tue, May 5, 2015 at 5:21 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Mike & Will:

Attached are DRAFT talking points organized according to the last approved Adaptive
Management Plan meeting agenda.  I have shared this with the Grand Teton National Park
and they have some suggested changes which they won’t have time to share with me until
tomorrow at 4:00 PM.  So the attached is very much a draft and I would suggest not sharing
it outside of the FWS R-6 at this time.

 

Thanks,    

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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Briefing Statement:	National Elk Refuge

From:		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Management Plan

Date: 		May, 2015

BACKGROUND

· Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  Both species make substantial contributions to the ecology and economy of the area.  

· Severe winters in the late 1800s and early 1900s prompted the community, state and federal governments to initiate a supplemental feeding program leading to establishment of the National Elk Refuge in 1912.

· The bison herd is increasing in size and discovered the elk supplemental feeding program resulting in elk/bison conflicts and requiring separate feeding of bison starting in 1884.

· The purpose of the Bison and Elk Management Plan is to provide managers with goals, objectives and strategies for managing bison and elk on the National Elk Refuge (NER) and Grand Teton National Park (GRTNP) for 15 years after its approval.

· The need for the plan was: to address a successful 1998 lawsuit from Fund for Animals to prevent bison hunting until further analysis was conducted under the National Environmental Policy Act, to address issues related to elk and bison concentrations and to address the need to address problems stemming from the winter feeding program on NER.



PLANNING PROCESS

· The Draft Bison and Elk Management Plan and Environmental Impact Statement was made available for public review in July 2005 receiving almost 12,000 comments.

· Most comments concerned population management, habitat management, supplemental feeding, disease, public use and economics, legal mandates and Native American concerns.

· The Record of Decision for the plan was signed by both NPS and FWS Regional Directors on April 26, 2007



MANAGEMENT GOALS

· Goals including habitat conservation, sustainable populations, numbers of elk and bison and disease management were identified in the plan for both NER and GTNP

· In addition the plan identifies the need for both bison and elk populations and habitats to be managed in an adaptive fashion with an emphasis on improving winter, summer and transitional ranges in the park and on the refuge and on ensuring that the biotic integrity and environmental health of the resources will be sustained over the long term.

· A dynamic framework for decreasing the need for supplemental feeding on the refuge will be developed and implemented in close cooperation with the Wyoming Game and Fish Department.

· The Jackson elk herd will be maintained at the state’s objective of approximately 11,000 with approximately 5,000 elk wintering on the NER.

· Further reductions in feeding may occur based upon established criteria.

· The plan focuses on achieving desired conditions through an adaptive, progressive and collaborative approach, incorporating objectives and strategies leading to the need for the Adaptive Management Plan.



CONTACT



[bookmark: _GoBack]Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306





-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy



Briefing Statement: National Elk Refuge 
From:  U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Management Plan 
Date:   May, 2015 

BACKGROUND 
• Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  Both 

species make substantial contributions to the ecology and economy of the area.   
• Severe winters in the late 1800s and early 1900s prompted the community, state and federal 

governments to initiate a supplemental feeding program leading to establishment of the National Elk 
Refuge in 1912. 

• The bison herd is increasing in size and discovered the elk supplemental feeding program resulting in 
elk/bison conflicts and requiring separate feeding of bison starting in 1884. 

• The purpose of the Bison and Elk Management Plan is to provide managers with goals, objectives 
and strategies for managing bison and elk on the National Elk Refuge (NER) and Grand Teton 
National Park (GRTNP) for 15 years after its approval. 

• The need for the plan was: to address a successful 1998 lawsuit from Fund for Animals to prevent 
bison hunting until further analysis was conducted under the National Environmental Policy Act, to 
address issues related to elk and bison concentrations and to address the need to address problems 
stemming from the winter feeding program on NER. 

 
PLANNING PROCESS 

• The Draft Bison and Elk Management Plan and Environmental Impact Statement was made 
available for public review in July 2005 receiving almost 12,000 comments. 

• Most comments concerned population management, habitat management, supplemental feeding, 
disease, public use and economics, legal mandates and Native American concerns. 

• The Record of Decision for the plan was signed by both NPS and FWS Regional Directors on April 
26, 2007 
 

MANAGEMENT GOALS 
• Goals including habitat conservation, sustainable populations, numbers of elk and bison and disease 

management were identified in the plan for both NER and GTNP 
• In addition the plan identifies the need for both bison and elk populations and habitats to be managed 

in an adaptive fashion with an emphasis on improving winter, summer and transitional ranges in the 
park and on the refuge and on ensuring that the biotic integrity and environmental health of the 
resources will be sustained over the long term. 

• A dynamic framework for decreasing the need for supplemental feeding on the refuge will be 
developed and implemented in close cooperation with the Wyoming Game and Fish Department. 

• The Jackson elk herd will be maintained at the state’s objective of approximately 11,000 with 
approximately 5,000 elk wintering on the NER. 

• Further reductions in feeding may occur based upon established criteria. 
• The plan focuses on achieving desired conditions through an adaptive, progressive and collaborative 

approach, incorporating objectives and strategies leading to the need for the Adaptive Management 
Plan. 

 
CONTACT 
 
Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306 
 



From: Will Meeks
To: Matt Hogan
Subject: AMPbriefing_FWS.docx
Date: Wednesday, May 06, 2015 2:02:17 PM
Attachments: AMPbriefing_FWS.docx

For the packet I left you yesterday. 
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Briefing Statement:	National Elk Refuge

From:		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Plan

Date: 		May, 2015

BACKGROUND

· Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  

· Severe winters in the late 1800s and early 1900s prompted the community, state and federal governments to initiate a supplemental feeding program leading to establishment of the National Elk Refuge in 1912.

· The 2007 Bison and Elk Management Plan/EIS (BEMP) recognizes disease threats and habitat degradation resulting from large concentrations of elk and bison, and the need to achieve desired conditions through an adaptive, progressive and collaborative approach, incorporating more detailed objectives and strategies by developing and implementing an Adaptive Management Plan (AMP).



PLANNING PROCESS

· The AMP was initiated in 2013.  Staff members from FWS, NPS, WGFD and FS have met and worked on the plan monthly.

· The AMP is scheduled for completion in the spring of 2015 and potentially implemented in 2016.



PLAN DIRECTION AND ISSUES

· The AMP proposes to gradually change elk behavior by annually shortening the feeding season to build a portion of the elk population that is not food conditioned by supplemental food.

· Calves are the most sensitive segment of the population.  Their mortality will be monitored to adaptively adjust supplemental feeding system.

· Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public acceptance is expected unless a significant elk die-off occurs, exceeding 15%.  

· The redistribution of elk off the NER will potentially increase conflicts on private lands requiring additional resources for mitigation efforts, primarily delivered by the WGFD. 

· The AMP intentionally avoided recommendations requiring additional NEPA beyond what was covered in the BEMP.

· An annual update/report to the AMP is anticipated to keep the public informed of implementation progress and challenges. 

· The AMP will require significant and focused additional effort to change the social acceptance and biological impacts of 100+ years of supplemental feeding.  

· The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd population objective in 2016.  A lower objective can significantly improve the chance for successful implementation of the AMP/BEMP.



POSITION OF THE STATE OF WYOMING

· The general approach of changing elk behavior through modifications to the supplemental feeding program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely increase conflicts with private landowners.  Specific details of changes to the NER supplemental feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 2015.



CONTACT



Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306





Briefing Statement: National Elk Refuge 
From:  U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Plan 
Date:   May, 2015 

BACKGROUND 
• Jackson Hole is home to one of the largest concentrations of elk and bison in North America.   
• Severe winters in the late 1800s and early 1900s prompted the community, state and federal 

governments to initiate a supplemental feeding program leading to establishment of the National Elk 
Refuge in 1912. 

• The 2007 Bison and Elk Management Plan/EIS (BEMP) recognizes disease threats and habitat 
degradation resulting from large concentrations of elk and bison, and the need to achieve desired 
conditions through an adaptive, progressive and collaborative approach, incorporating more detailed 
objectives and strategies by developing and implementing an Adaptive Management Plan (AMP). 

 
PLANNING PROCESS 

• The AMP was initiated in 2013.  Staff members from FWS, NPS, WGFD and FS have met and 
worked on the plan monthly. 

• The AMP is scheduled for completion in the spring of 2015 and potentially implemented in 2016. 
 

PLAN DIRECTION AND ISSUES 
• The AMP proposes to gradually change elk behavior by annually shortening the feeding season to 

build a portion of the elk population that is not food conditioned by supplemental food. 
• Calves are the most sensitive segment of the population.  Their mortality will be monitored to 

adaptively adjust supplemental feeding system. 
• Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public 

acceptance is expected unless a significant elk die-off occurs, exceeding 15%.   
• The redistribution of elk off the NER will potentially increase conflicts on private lands requiring 

additional resources for mitigation efforts, primarily delivered by the WGFD.  
• The AMP intentionally avoided recommendations requiring additional NEPA beyond what was 

covered in the BEMP. 
• An annual update/report to the AMP is anticipated to keep the public informed of implementation 

progress and challenges.  
• The AMP will require significant and focused additional effort to change the social acceptance and 

biological impacts of 100+ years of supplemental feeding.   
• The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd 

population objective in 2016.  A lower objective can significantly improve the chance for successful 
implementation of the AMP/BEMP. 
 

POSITION OF THE STATE OF WYOMING 
• The general approach of changing elk behavior through modifications to the supplemental feeding 

program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely 
increase conflicts with private landowners.  Specific details of changes to the NER supplemental 
feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 
2015. 
 

CONTACT 
 
Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306 
 



From: Will Meeks
To: Matt Hogan
Subject: AMPbriefing_FWS.docx
Date: Wednesday, May 06, 2015 2:02:17 PM
Attachments: AMPbriefing_FWS.docx

For the packet I left you yesterday. 
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Briefing Statement:	National Elk Refuge

From:		U.S. Fish and Wildlife Service

Issue:		Bison and Elk Adaptive Management Plan

Date: 		May, 2015

BACKGROUND

· Jackson Hole is home to one of the largest concentrations of elk and bison in North America.  

· Severe winters in the late 1800s and early 1900s prompted the community, state and federal governments to initiate a supplemental feeding program leading to establishment of the National Elk Refuge in 1912.

· The 2007 Bison and Elk Management Plan/EIS (BEMP) recognizes disease threats and habitat degradation resulting from large concentrations of elk and bison, and the need to achieve desired conditions through an adaptive, progressive and collaborative approach, incorporating more detailed objectives and strategies by developing and implementing an Adaptive Management Plan (AMP).



PLANNING PROCESS

· The AMP was initiated in 2013.  Staff members from FWS, NPS, WGFD and FS have met and worked on the plan monthly.

· The AMP is scheduled for completion in the spring of 2015 and potentially implemented in 2016.



PLAN DIRECTION AND ISSUES

· The AMP proposes to gradually change elk behavior by annually shortening the feeding season to build a portion of the elk population that is not food conditioned by supplemental food.

· Calves are the most sensitive segment of the population.  Their mortality will be monitored to adaptively adjust supplemental feeding system.

· Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public acceptance is expected unless a significant elk die-off occurs, exceeding 15%.  

· The redistribution of elk off the NER will potentially increase conflicts on private lands requiring additional resources for mitigation efforts, primarily delivered by the WGFD. 

· The AMP intentionally avoided recommendations requiring additional NEPA beyond what was covered in the BEMP.

· An annual update/report to the AMP is anticipated to keep the public informed of implementation progress and challenges. 

· The AMP will require significant and focused additional effort to change the social acceptance and biological impacts of 100+ years of supplemental feeding.  

· The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd population objective in 2016.  A lower objective can significantly improve the chance for successful implementation of the AMP/BEMP.



POSITION OF THE STATE OF WYOMING

· The general approach of changing elk behavior through modifications to the supplemental feeding program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely increase conflicts with private landowners.  Specific details of changes to the NER supplemental feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 2015.



CONTACT



Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306





Briefing Statement: National Elk Refuge 
From:  U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Plan 
Date:   May, 2015 

BACKGROUND 
• Jackson Hole is home to one of the largest concentrations of elk and bison in North America.   
• Severe winters in the late 1800s and early 1900s prompted the community, state and federal 

governments to initiate a supplemental feeding program leading to establishment of the National Elk 
Refuge in 1912. 

• The 2007 Bison and Elk Management Plan/EIS (BEMP) recognizes disease threats and habitat 
degradation resulting from large concentrations of elk and bison, and the need to achieve desired 
conditions through an adaptive, progressive and collaborative approach, incorporating more detailed 
objectives and strategies by developing and implementing an Adaptive Management Plan (AMP). 

 
PLANNING PROCESS 

• The AMP was initiated in 2013.  Staff members from FWS, NPS, WGFD and FS have met and 
worked on the plan monthly. 

• The AMP is scheduled for completion in the spring of 2015 and potentially implemented in 2016. 
 

PLAN DIRECTION AND ISSUES 
• The AMP proposes to gradually change elk behavior by annually shortening the feeding season to 

build a portion of the elk population that is not food conditioned by supplemental food. 
• Calves are the most sensitive segment of the population.  Their mortality will be monitored to 

adaptively adjust supplemental feeding system. 
• Strong objection to the AMP is anticipated from pro-feeding stakeholders.  General public 

acceptance is expected unless a significant elk die-off occurs, exceeding 15%.   
• The redistribution of elk off the NER will potentially increase conflicts on private lands requiring 

additional resources for mitigation efforts, primarily delivered by the WGFD.  
• The AMP intentionally avoided recommendations requiring additional NEPA beyond what was 

covered in the BEMP. 
• An annual update/report to the AMP is anticipated to keep the public informed of implementation 

progress and challenges.  
• The AMP will require significant and focused additional effort to change the social acceptance and 

biological impacts of 100+ years of supplemental feeding.   
• The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd 

population objective in 2016.  A lower objective can significantly improve the chance for successful 
implementation of the AMP/BEMP. 
 

POSITION OF THE STATE OF WYOMING 
• The general approach of changing elk behavior through modifications to the supplemental feeding 

program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely 
increase conflicts with private landowners.  Specific details of changes to the NER supplemental 
feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 
2015. 
 

CONTACT 
 
Michael Blenden, U. S. Fish and Wildlife Service, 303-236-4306 
 



From: Consolo-Murphy, Susan (Sue)
To: Steve Kallin
Subject: Re: FW: Map update
Date: Wednesday, May 06, 2015 4:04:26 PM
Attachments: DRAFT FWS_NPS Joint talking points SRD.scm May6,2015 for Kallin.docx

Attached are our comments for you to consider in talking points...thanks.

Sue Consolo-Murphy
Chief, Science & Resource Management
Grand Teton NP & the John D. Rockefeller, Jr. Memorial Parkway
P.O. Drawer 170
Moose, WY  83012
(307) 739-3481 (w)
(307) 690-8005 (c)
Sue_Consolo-murphy@nps.gov

On Wed, May 6, 2015 at 8:56 AM, Steve Kallin <steve_kallin@fws.gov> wrote:

Sue:

 

The attached map may be helpful during the briefing.  Each set of red numbers displays the winter
objective and the actual count in February 2015.

 

Thanks,

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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DRAFT Agenda

Briefing with Regional Directors

National Park Service and U.S. Fish and Wildlife Service

Elk/Bison Management 

May 7, 2015



Briefing Objective – Insure Ensure common understanding of each agency’s approach to elk and bison management under the Bison and Elk Management Plan (BEMP); provide status updates for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.  

Introductions

Background

· History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent)

· The BEMP was completed April 26, 2007 with the Phase I Objectives of: 

· Bison herd 500 (1,250 bison in 2007; pre-hunt)

· Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006) 

· Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006)

· Grand Teton summer segment ~1,600 (average 1,210; 2010-2014) count occurs in portion of the park, not a census (park is likely very close to objective)

· Summer bull ratio in Grand Teton more reflective of a non-hunted population (minimum 35 bulls to 100 cows; average 25 bulls: 100 cows; 2010-2014)



· Current Elk/Bison herd status and trends – Manager/Superintendent

· In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has grown to 76% in 2015.  Factors likely influencing this change include: 

· Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the Jackson Elk Herd Elk on private lands and southern GTNP experience are less vulnerable to hunting andpredation, and have very high productivity. They are also the last elk to migrate to the refuge for winter.

· Reduced elk use of native winter range possibly from increased wolf population pressure

· Shift in elk use of state feedgrounds in the Gros Ventre to the NER

· Progress toward BEMP objectives:

· 2015 post hunt populations: 

· Trend since 2007 downward; 2015 Bison herd count = 697690? 

· Trend updward in % of elk herd on Elk on NER supplemental feed; 2015 = 8,400

· North Trend downward to within 10% of objective; Jackson Elk Herd = 11,000  

· GTNP elk segment within objectives

Key Topics for discussion

· Adaptive Management Plan status and direction – Manager/Superintendent

· The AMP intentionally avoided recommendations that would require additional NEPA beyond what was covered in the BEMP.

· The AMP proposes to gradually change elk behavior by annually delaying initiation of feeding by two weeks and ending feeding one week earlier than normal.  The purpose is to build a portion of the elk population that is not food conditioned without incurring a major die-off.	Comment by sconsolomurphy: This should be one action, not the only, and the plan should specify what the measurable objective is (second sentence) and how progress would be evaluated. I strongly urge additional actions, whether overlapping in time or subsequent, which would be tried if noticeable progress is not seen from this effort.

· Will monitor elk calf mortality, the most sensitive segment of the population, to adaptively adjust supplemental feeding system. General public consent is expected unless a significant elk die-off occurs.  In the past, some local constituents voiced strong concern occurred when elk calf mortality reached 15%.	Comment by sconsolomurphy: Messaging should used to help the public understand winterkill as a natural process and expected result, whether a result of less feeding or of winter severity. Climate change should be addressed in the AMP—possible future scenarios could look more like winter of 2015, which could help reduce supplemental feeding.

· The redistribution of elk off the NER will increase conflicts on private lands which will require additional resources for mitigation efforts, primarily delivered by the WGFD.  Managers will need to take a holistic approach, including concerted efforts at messaging/education and working with local livestock producers and WGFD, to address elk depredation of haystacks or other private land/plant damage concerns, comingling, and elk on roadways.

· The Wyoming Game and Fish Commission is scheduled to revisit the North Jackson Elk Herd population objective in 2016.  A lower objective can significantly improve the chance for successful implementation of the AMP/BEMP. However, the commission could increase the objective, although the BEMP objective commits only to maintaining 11,000 elk in the herd.

· The plan should consider the potential for CWD to be discovered in the Jackson elk herd, and address that scenario or other changing conditions that affect progress toward the goals of the BEMP.

· The AMP is scheduled for completion in the Spring of 2015.  Implementation can commence when resources become available;, as early as 2016.	Comment by sconsolomurphy: We should quantify these; some may not have much added cost (e.g., message development?)

· Strong objection to the AMP is anticipated from pro-feeding stakeholders.  However,a majority of  public comments on the 2007 plan favored phasing out supplemental feeding.

· An annual update/report to the AMP is anticipated to keep the public informed of implementation progress and challenges. 



· Refuge hunt program/Elk Reduction Program in GTNP – Manager/Superintendent

· NER to continue aggressive bison season; mid-August to mid-January.

· NER to continue aggressive elk season; mid-October to mid/late-December.	Comment by sconsolomurphy: It could consider even more aggressive action depending on the overall herd size and trend

· GTNP to continue elk reduction program as necessary “for the proper management and protection of the elk”; the joint recommendation to the WGF Commission includes the long-range objective of reducing the need to harvest elk within the park.

 

· Position of the State of Wyoming – Manager/Superintendent

· The general approach of changing elk behavior through modifications to the supplemental feeding program was suggested by the WGFD members on the AMP Team, with the knowledge it will likely increase conflicts with private landowners.  Specific details of changes to the NER supplemental feeding program will be reviewed by WGFD staff prior to the next AMP Team meeting on June 3, 2015.

· The state has, working with the NPS, agreed to numerous changes in the park elk reduction program over time, in response to changing biological and social conditions.



· Status of lawsuit – Superintendent

· The park is working with the Office of the Solicitor and DOJ in response to the lawsuit; they may suggest that plaintiffs amend their complaint to address the 2015 recommendation for ERP rather than 2014

Questions and Discussion with NPS/FWS Leadership

Recommendations and next steps

Adjourn
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From: Cole, Eric [mailto:eric_cole@fws.gov] 
Sent: Tuesday, May 05, 2015 4:38 PM
To: Steve Kallin
Subject: Re: Map update

 

 

Eric Cole

Refuge Biologist

U.S. Fish & Wildlife Service, National Elk Refuge

Jackson, WY

307.201.5432 (Note new phone # as of June 2014)

 

 

On Tue, May 5, 2015 at 4:02 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Eric:

 

Please see the attached and modify per our conversation.

 

Thank you,

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov


steve_kallin@fws.gov

 

 

mailto:steve_kallin@fws.gov
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DRAFT Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Insure Ensure common understanding of each agency’s approach to elk and 
bison management under the Bison and Elk Management Plan (BEMP); provide status updates 
for the BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

• History of Bison and Elk Management Plan (NER Manager and GTNP 
Superintendent) 

o The BEMP was completed April 26, 2007 with the Phase I Objectives of:  
 Bison herd 500 (1,250 bison in 2007; pre-hunt) 
 Elk on NER supplemental feed 5,000 (average 6,176; 2001-2006)  
 Overall Jackson Elk Herd 11,000 (average 13,375; 2001-2006) 
 Grand Teton summer segment ~1,600 (average 1,210; 2010-2014) count 

occurs in portion of the park, not a census (park is likely very close to 
objective) 

 Summer bull ratio in Grand Teton more reflective of a non-hunted 
population ( minimum 35 bulls to 100 cows; average 25 bulls: 100 cows; 
2010-2014) 
 

• Current Elk/Bison herd status and trends – Manager/Superintendent 
o In 2007, 57% of the Jackson Elk Herd was on NER supplemental feed which has 

grown to 76% in 2015.  Factors likely influencing this change include:  
 Growth of the Spring Gulch sub-herd from 2% in ??? to 40% (?) of the 

Jackson Elk Herd Elk on private lands and southern GTNP experience are 
less vulnerable to hunting andpredation, and have very high productivity. 
They are also the last elk to migrate to the refuge for winter. 

 Reduced elk use of native winter range possibly from increased wolf 
population pressure 

 Shift in elk use of state feedgrounds in the Gros Ventre to the NER 
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o Progress toward BEMP objectives: 
o 2015 post hunt populations:  

 Trend since 2007 downward; 2015 Bison herd count = 697690?  
 Trend updward in % of elk herd on Elk on NER supplemental feed; 2015 

= 8,400 
 North Trend downward to within 10% of objective; Jackson Elk Herd = 

11,000   
 GTNP elk segment within objectives 

Key Topics for discussion 

• Adaptive Management Plan status and direction – Manager/Superintendent 
o The AMP intentionally avoided recommendations that would require additional 

NEPA beyond what was covered in the BEMP. 
o The AMP proposes to gradually change elk behavior by annually delaying 

initiation of feeding by two weeks and ending feeding one week earlier than 
normal.  The purpose is to build a portion of the elk population that is not food 
conditioned without incurring a major die-off. 

o Will monitor elk calf mortality, the most sensitive segment of the population, to 
adaptively adjust supplemental feeding system. General public consent is 
expected unless a significant elk die-off occurs.  In the past, some local 
constituents voiced strong concern occurred when elk calf mortality reached 15%. 

o The redistribution of elk off the NER will increase conflicts on private lands 
which will require additional resources for mitigation efforts, primarily delivered 
by the WGFD.  Managers will need to take a holistic approach, including 
concerted efforts at messaging/education and working with local livestock 
producers and WGFD, to address elk depredation of haystacks or other private 
land/plant damage concerns, comingling, and elk on roadways. 

o The Wyoming Game and Fish Commission is scheduled to revisit the North 
Jackson Elk Herd population objective in 2016.  A lower objective can 
significantly improve the chance for successful implementation of the 
AMP/BEMP. However, the commission could increase the objective, although the 
BEMP objective commits only to maintaining 11,000 elk in the herd. 

o The plan should consider the potential for CWD to be discovered in the Jackson 
elk herd, and address that scenario or other changing conditions that affect 
progress toward the goals of the BEMP. 

o The AMP is scheduled for completion in the Spring spring of 2015.  
Implementation can commence when resources become available;, as early as 
2016. 

Comment [scm1]: This should be one action, 
not the only, and the plan should specify what the 
measurable objective is (second sentence) and how 
progress would be evaluated. I strongly urge 
additional actions, whether overlapping in time or 
subsequent, which would be tried if noticeable 
progress is not seen from this effort. 

Comment [scm2]: Messaging should used to 
help the public understand winterkill as a natural 
process and expected result, whether a result of less 
feeding or of winter severity. Climate change should 
be addressed in the AMP—possible future scenarios 
could look more like winter of 2015, which could 
help reduce supplemental feeding. 

Comment [scm3]: We should quantify these; 
some may not have much added cost (e.g., message 
development?) 
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o Strong objection to the AMP is anticipated from pro-feeding stakeholders.  
However,a majority of  public comments on the 2007 plan favored phasing out 
supplemental feeding. 

o An annual update/report to the AMP is anticipated to keep the public informed of 
implementation progress and challenges.  
 

• Refuge hunt program/Elk Reduction Program in GTNP – Manager/Superintendent 
o NER to continue aggressive bison season; mid-August to mid-January. 
o NER to continue aggressive elk season; mid-October to mid/late-December. 
o GTNP to continue elk reduction program as necessary “for the proper 

management and protection of the elk”; the joint recommendation to the WGF 
Commission includes the long-range objective of reducing the need to harvest elk 
within the park. 
  

• Position of the State of Wyoming – Manager/Superintendent 
o The general approach of changing elk behavior through modifications to the 

supplemental feeding program was suggested by the WGFD members on the 
AMP Team, with the knowledge it will likely increase conflicts with private 
landowners.  Specific details of changes to the NER supplemental feeding 
program will be reviewed by WGFD staff prior to the next AMP Team meeting 
on June 3, 2015. 

o The state has, working with the NPS, agreed to numerous changes in the park elk 
reduction program over time, in response to changing biological and social 
conditions. 
 

• Status of lawsuit – Superintendent 
• The park is working with the Office of the Solicitor and DOJ in response to the 

lawsuit; they may suggest that plaintiffs amend their complaint to address the 
2015 recommendation for ERP rather than 2014 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 

Comment [scm4]: It could consider even more 
aggressive action depending on the overall herd size 
and trend 



From: Steve Kallin
To: Steve Cain
Subject: DRAFT AMP Schedule
Date: Monday, May 11, 2015 1:38:21 PM
Attachments: DRAFT AMP Completion and Implementation Schedule 5-11-2015.docx

Steve:
 
Per our conversation.
 
Thank you,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov

		

		Planning Step

		Timeframe 



		1

		Finalize the strategies, modeling to explain present conditions and obtain team consensus 

		July 15, 2015



		2

		Develop monitoring approach based on management strategy

		August 1



		3

		Develop Peer Review panel and contracts (?)

		August 1



		4

		Update Draft AMP with above info

		August 15



		5

		Agency review of draft

		September 15



		6 

		Changes from Agency comments

		October 1



		7

		Peer Review

		November 1



		8 

		Interagency Team review of Peer Comments, discussion and changes to AMP 

		December 1



		9

		Second agency review if significant changes occurred during Peer review process

		January 1, 2016



		10

		Public Comment

		February 1



		11

		Evaluate public comments and make changes to AMP as needed

		February 15



		12

		GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium platform)

		February 15 to March 15



		13

		[bookmark: _GoBack]Signature by Regional Office?

		March 1



		14

		Public outreach:

		March 1 – January 1, 2017



		15

		Implement enhanced forage monitoring 

		December 2016 to February 2017



		16

		Implement management strategy; delayed strategy

		February 2017





DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule



DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule 

 Planning Step Timeframe  
1 Finalize the strategies, modeling to explain present conditions and obtain team 

consensus  
July 15, 2015 

2 Develop monitoring approach based on management strategy August 1 
3 Develop Peer Review panel and contracts (?) August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium 

platform) 
February 15 to 
March 15 

13 Signature by Regional Office? March 1 
14 Public outreach: March 1 – 

January 1, 2017 
15 Implement enhanced forage monitoring  December 2016 

to February 2017 
16 Implement management strategy; delayed strategy February 2017 



From: Steve Cain
To: Steve Kallin
Subject: group review draft 5-11-2015
Date: Monday, May 11, 2015 1:47:48 PM
Attachments: NER AMP Draft v1.6 group review 5-11-15.docx

attached
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EXECUTIVE SUMMARY






INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage.



Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)

 [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].





An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and the bison are now fed more than a maintenance ration to reduce displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. _).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig _).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and elk hunting in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter need specifically (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



 [any additional BEMP background needed in Intro?]



National Environmental Protection Act Compliance



The 1970 National Environmental Protection Act (NEPA; 42 U.S.C. 4321 et seq.) established national environmental policy and goals for the protection, maintenance, and enhancement of the environment on and provides a process for implementing these goals within the federal agencies.   Section 102 requires federal agencies to incorporate environmental considerations in their planning and decision-making through a systematic interdisciplinary approach. Specifically, all federal agencies are to prepare statements assessing the environmental impact of and alternatives to federal actions affecting the environment. Statements typically occur at three levels of analysis: categorical exclusion determination; preparation of an environmental assessment/finding of no significant impact (EA/FONSI); and, for major federal actions, preparation of an environmental impact statement (EIS). 



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 6).



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,000 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.	Comment by Steve: This is not clear, are bulls still  once in a lifetime?



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). [add additional information Doug B. presented at one of our meetings]



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 7).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. For example, an emergency extension of the season (up to 31 January) could occur if mild winter conditions precluded desired harvest earlier in the season, while an emergency closure may be necessary if winter conditions required feeding to commence before the predetermined season end date. [image: ]

  Figure 7.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER rear around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



[Eric, anything you want to include in this section for NER?  Think in terms of providing background (current management) for anything you want to include in the budget for future actions (management strategies), so when it comes time to ask our agencies for funds it will be covered][image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.







Private Lands Mitigation	Comment by Steve: Should we include private lands hunting programs under this heading?

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity.  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.Table 4. Summary of Adaptive Management Plan constraints. 

Policy

ESA1 Lynx – limits on habitat impacts

Greater Sage Grouse – core area protection

2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucellosis safety

Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

Forest Service winter closure (Dec. 1st – April 30th)

Easement limitation (NER boundary)

Winter Feeding

Only during non-hunting periods

Harvest

State regulations

Vegetation Restoration/Protection

Bison/elk distribution

Exotic species management

Private Lands 

Owner agreements

Social

Hunter density

Elk/bison winter mortality levels

Public safety (ungulate/vehicle collisions)

Disease 

Land-use conflicts (agricultural and residential)

Biological

Disease (bison/elk/cattle commingling)

Sage grouse habitat conflicts

Fencing/wildlife conflicts

Elk herd distribution

· summer segment distribution goals

Funding

Easement purchase

Plan implementation

1Endangered Species Act









Elk-fed-days will be determined each winter by… [Eric add methodology here]



Several management constraints are common to the strategies discussed below (Table 4).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.	Comment by Steve: We could continue to discuss the remainder of constraints here if preferred.



Strategies



Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously, systematically, slowly. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average.  To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 5, Fig. 8).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms (Fig. 8).  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites, in a larger geographic area, and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing limited any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 5).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Shifting the hunt one week later is consistent with later migrations and the availability of elk to harvest on the NER in recent years.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities.  



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 5).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary toward the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Fig. 9).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in some changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 5), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas [need to provide some examples],  private lands easement acquisitions, and working with WGFD to create a private lands conflict mitigation and hunting coordinator position.  This position would assist both with elk and bison distribution issues and with facilitating higher elk harvests in Hunt Area 78.  It would also be critical for accomplishing expanded monitoring associated with this plan (see Monitoring section below).



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012 [verify year].  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



Table 5.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: [incomplete]







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.





Table 5, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition







[could be further organized geographically or by ranch/property]















Vegetation Restoration/ Protection: Elk Refuge







[to be completed]







Vegetation Restoration/ Protection: Grand Teton







[to be completed]









[image: ]

Figure 8.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure 9. [example] Framework for harvest strategy and adaptive management.



MODELS OF SYSTEM DYNAMICS [Jeff]



MONITORING [Eric]



EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by the end of March for the previous year.  





PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K]



SCHEDULE





Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]







BUDGETTable 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Winter bison/elk distribution











Irrigation











Bison barrier at NER south entrance











Adaptive Management Plan annual reporting











Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)











Vegetation restoration/protection1











Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration [perhaps acres/year]











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 

0

200

400

600

800

1000

1200

El
k 

ha
rv

es
te

d

Year

Comment [S4]: Would providing ranges be more 
meaningful to the public? 

Comment [S5]: Update, consider ranges instead 
of SDs. 



 

 11  
 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 
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of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing limited any elk permits throughout the 
season, considering allowing bow hunting near 
developed areas (roads and buildings) and 
shifting the season about a week later (Table 5).  

Comment [S8]: Eric 
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Allowing a limited number of any elk permits 
would be consistent with providing sport hunting 
recreation on National Wildlife Refuges (citation, 
NWR system act) and the NER (citation, CMP?), 
and possibly encourage more hunters to 
participate in antlerless elk hunts.  Monitoring 
programs and consideration of bull ratios in the 
GTNP summer segment (since most park bulls 
migrate to the NER) would help inform levels of 
take proposed.  Shifting the hunt one week later 
is consistent with later migrations and the 
availability of elk to harvest on the NER in recent 
years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary toward the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 

information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas [need to 
provide some examples],  private lands easement 
acquisitions, and working with WGFD to create a 
private lands conflict mitigation and hunting 
coordinator position.  This position would assist 
both with elk and bison distribution issues and 
with facilitating higher elk harvests in Hunt Area 
78.  It would also be critical for accomplishing 
expanded monitoring associated with this plan 
(see Monitoring section below). 
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
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possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 

Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
 



 

 16  
 

 
Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

 

PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

 

SCHEDULE 

 

 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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Adaptive Management of Winter Feeding at the National Elk Refuge







Thank Bill and Matt for invitation to participate.
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Today’s Agenda

Overview of draft AMP

Elk winter distribution

Elk calf winter survival and forage deficits

Assumptions

Supplemental feeding initiation and termination criteria 

Available forage threshold

Delay with current forage threshold

Monitoring

Elk response to feeding changes

Elk calf survival

Private lands conflicts

Disease prevalence

Peer review

Schedule





Relevant BEMP Objectives

‘Develop a structured framework of adaptive management criteria for transitioning from…winter feeding of bison and elk herds to greater reliance to greater reliance on natural forage’



‘Adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat and cultivated forage’





BEMP Objective Hierarchy







Draft AM Plan Strategy

Winter Distribution management strategy

NER Winter feeding criteria

Criteria for triggering initiation and termination*

Late-season NER bison and elk hunts

Continuation of ongoing program

Private lands mitigation

Increased; needs further definition/clarification

Public education and outreach

Increased; needs further definition/clarification





Draft AM Plan

Two primary AM Plan components where we need to learn through management as experiment

Elk winter distribution

Elk calf survival and forage deficits



Necessary to learn how these change in response to changes in management to ‘progressively transition elk and bison to greater reliance on free-standing forage’





Elk Winter Distribution

Explicit numerical objectives 

Implicit reduction of disease threat

Linked to co-mingling and public support

Two assumptions

Achieving JEH objective would lead to 5,000 elk on NER during winter

Increase in short-distance migratory elk

Increased wolf presence on native range

Feeding changes will lead to achieving objectives





Elk Calf Winter Survival

No explicit numerical objectives 

Predictions of starvation-caused mortality associated with forage availability

Foundational information used in BEMP objectives

Provides opportunity to assess models used in developing BEMP objectives

Public sensitive to elk mortality

Calf survival most sensitive to changes in feeding criteria





Assumptions and Simplifications

No adaptive learning need for 

Bison population objective

NER forage production objective

Public support proxies

Winter calf elk survival

WGFD Damage claims/expenditures

No explicit link to habitat

Complete focus on criteria defined in BEMP ROD







Feeding Criteria

Primary AM Plan management action to be manipulated

Current trigger 300 lbs/ac at Key Index Sites 

Two potential approaches

Initiation/termination based on available forage

Keep current threshold and delay specified number of days





Feeding Initiation Criteria

Primary AM plan management action

Current trigger 300 lbs/ac at Key Index Sites 

Two potential approaches

Initiation based on available forage

Keep current threshold and delay specified number of days

Hybrid – start with delay and transition to available forage

Treatment time span

Multiple years

Annual







Feeding Termination Criteria

Current trigger bare ground at NER HQ 

Two potential approaches

Initiation based on available forage

Keep current threshold and delay specified number of days (paired with initiation)

Hybrid – start with delay and transition to available forage

Treatment time span

Maintain constant to minimize confounding

Alter concurrent with initiation changes







Monitoring

Elk response to feeding changes

Proportion of JEH wintering on NER

Elk calf survival

NER surveillance monitoring

Private lands conflicts

WGFD damage claim activity

Disease prevalence





AM Plan Peer Review

Potential external reviewers?





Schedule for Completion

		 		Planning Step		Deadline

		1		Finalize management strategies and modeling to explain present conditions.  		July 15, 2015

		2		Develop monitoring plan to evaluate impacts of management strategies.		August 1

		3		Develop Peer Review panel and contracts 		August 1

		4		Update Draft AMP with above info		August 15

		5		Agency review of draft		September 15

		6 		Changes from Agency comments		October 1

		7		Peer Review		November 1

		8 		Interagency Team review of Peer Comments, discussion and changes to AMP 		December 1

		9		Second agency review if significant changes occurred during Peer review process		January 1, 2016

		10		Public Comment		February 1

		11		Evaluate public comments and make changes to AMP as needed		February 15

		12		GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium platform)		February 15 - March 15

		13		Final Signatures (FWS & NPS Regional Offices)		March 1

		14		Public outreach		March 1 

		15		Initiate private lands conflicts mitigation actions		March 1

		16		Implement enhanced forage monitoring 		November 2016 

		17		Initiate changes in supplemental feeding protocol 		January 2017

		18		End feeding one week early 		February 2017















Framing the Decisions –Problem Statement for AM Plan?

The adaptive management plan identifies actions for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage while maintaining population and herd ratio objectives. The primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage greater use of native range and cultivated free-standing forage. Management actions will incorporate those that simultaneously minimize disease prevalence, maintain public support and minimize comingling of elk and bison with cattle on private land. 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Today’s Agenda 
• Overview of draft AMP 

– Elk winter distribution 
– Elk calf winter survival and forage deficits 
– Assumptions 

• Supplemental feeding initiation and termination 
criteria  
– Available forage threshold 
– Delay with current forage threshold 

• Monitoring 
– Elk response to feeding changes 
– Elk calf survival 
– Private lands conflicts 
– Disease prevalence 

• Peer review 
• Schedule 



Relevant BEMP Objectives 
• ‘Develop a structured framework of adaptive 

management criteria for transitioning 
from…winter feeding of bison and elk herds to 
greater reliance to greater reliance on natural 
forage’ 
 

• ‘Adaptively manage bison and elk populations 
to achieve desired conditions, with animals 
relying predominantly on available native 
habitat and cultivated forage’ 



BEMP Objective Hierarchy 



Draft AM Plan Strategy 
• Winter Distribution management strategy 

– NER Winter feeding criteria 
• Criteria for triggering initiation and termination* 

– Late-season NER bison and elk hunts 
• Continuation of ongoing program 

– Private lands mitigation 
• Increased; needs further definition/clarification 

– Public education and outreach 
• Increased; needs further definition/clarification 



Draft AM Plan 

• Two primary AM Plan components where we 
need to learn through management as 
experiment 
– Elk winter distribution 
– Elk calf survival and forage deficits 

 
• Necessary to learn how these change in response 

to changes in management to ‘progressively 
transition elk and bison to greater reliance on 
free-standing forage’ 



Elk Winter Distribution 

• Explicit numerical objectives  
• Implicit reduction of disease threat 
• Linked to co-mingling and public support 
• Two assumptions 

– Achieving JEH objective would lead to 5,000 elk on 
NER during winter 

• Increase in short-distance migratory elk 
• Increased wolf presence on native range 

– Feeding changes will lead to achieving objectives 



Elk Calf Winter Survival 

• No explicit numerical objectives  
• Predictions of starvation-caused mortality 

associated with forage availability 
– Foundational information used in BEMP objectives 
– Provides opportunity to assess models used in 

developing BEMP objectives 
• Public sensitive to elk mortality 
• Calf survival most sensitive to changes in 

feeding criteria 



Assumptions and Simplifications 

• No adaptive learning need for  
– Bison population objective 
– NER forage production objective 

• Public support proxies 
– Winter calf elk survival 
– WGFD Damage claims/expenditures 

• No explicit link to habitat 
– Complete focus on criteria defined in BEMP ROD 
 



Feeding Criteria 

• Primary AM Plan management action to be 
manipulated 

• Current trigger 300 lbs/ac at Key Index Sites  
• Two potential approaches 

– Initiation/termination based on available forage 
– Keep current threshold and delay specified 

number of days 



Feeding Initiation Criteria 
• Primary AM plan management action 
• Current trigger 300 lbs/ac at Key Index Sites  
• Two potential approaches 

– Initiation based on available forage 
– Keep current threshold and delay specified number of 

days 
– Hybrid – start with delay and transition to available 

forage 
• Treatment time span 

– Multiple years 
– Annual 

 



Feeding Termination Criteria 
• Current trigger bare ground at NER HQ  
• Two potential approaches 

– Initiation based on available forage 
– Keep current threshold and delay specified 

number of days (paired with initiation) 
– Hybrid – start with delay and transition to 

available forage 

• Treatment time span 
– Maintain constant to minimize confounding 
– Alter concurrent with initiation changes 

 



Monitoring 

• Elk response to feeding changes 
– Proportion of JEH wintering on NER 

• Elk calf survival 
– NER surveillance monitoring 

• Private lands conflicts 
– WGFD damage claim activity 

• Disease prevalence 



AM Plan Peer Review 

• Potential external reviewers? 



Schedule for Completion 
  Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 

2 Develop monitoring plan to evaluate impacts of management strategies. August 1 

3 Develop Peer Review panel and contracts  August 1 

4 Update Draft AMP with above info August 15 

5 Agency review of draft September 15 

6  Changes from Agency comments October 1 

7 Peer Review November 1 

8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 

9 Second agency review if significant changes occurred during Peer review process January 1, 2016 

10 Public Comment February 1 

11 Evaluate public comments and make changes to AMP as needed February 15 

12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium platform) February 15 - March 
15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 

14 Public outreach March 1  

15 Initiate private lands conflicts mitigation actions March 1 

16 Implement enhanced forage monitoring  November 2016  

17 Initiate changes in supplemental feeding protocol  January 2017 

18 End feeding one week early  February 2017 



 



Framing the Decisions –Problem 
Statement for AM Plan? 

The adaptive management plan identifies actions for 
progressively transitioning from winter feeding of elk and bison 

on the NER to greater reliance on free-standing forage while 
maintaining population and herd ratio objectives. The primary 

actions available to achieve BEMP objectives include the 1) 
timing of winter feeding, 2) timing of hunting, and 3) harvest 

levels that can be implemented annually to encourage greater 
use of native range and cultivated free-standing forage. 

Management actions will incorporate those that 
simultaneously minimize disease prevalence, maintain public 
support and minimize comingling of elk and bison with cattle 

on private land.  
 



From: Blenden, Mike
To: Will Meeks; Keenan Adams
Subject: NER AMP plan
Date: Friday, June 05, 2015 11:27:30 AM
Attachments: DRAFT AMP Completion and Implementation Schedule 5-26-2015 (1).docx

Will and Keenan,

I spoke to Steve Kallin this morning. The AMP planning team met on Wednesday and
generally agreed they could meet this (attached) implementation schedule. I know this is not
as fast as the NPS/FWS RDs desire. Should we discuss alternatives?

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

mailto:mike_blenden@fws.gov
mailto:will_meeks@fws.gov
mailto:keenan_adams@fws.gov
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From: Adams, Keenan
To: Will Meeks; Mike Blenden
Subject: Draft Elk AM Plan
Date: Friday, June 05, 2015 4:04:26 PM
Attachments: NER_draft_AMP_26_May_2015.docx

FYI
---------- Forwarded message ----------
From: Jeffrey Warren <jeffrey_warren@fws.gov>
Date: Fri, Jun 5, 2015 at 9:01 AM
Subject: Favor
To: Keenan Adams <keenan_adams@fws.gov>, Steve Kettler <steve_kettler@fws.gov>

Could each of you please read the first 20 pages of this document so we can have a discussion
later today or Monday about the NER adaptive management plan? What is attached is the
coarse draft we provided to the group for Wednesday’s meeting. In no way is this considered
close to final, but was simply intended to get the basic concepts on paper to get the groups
perspective on the direction we’re taking. I’d like to schedule a briefing with at least Mike to
go over this as soon as possible, too. We can discuss that when we talk.

 

Thanks,

 

Jeff Warren

406 276-3536 ext. 106

 

 

“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”
 Richard Feynman

 

“A great many people think they are thinking when they are merely rearranging their
prejudices.” William James

 

-- 
Keenan Adams
Chief, Division of Biological Resources 
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mailto:will_meeks@fws.gov
mailto:mike_blenden@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:keenan_adams@fws.gov
mailto:steve_kettler@fws.gov
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INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a nine year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.



The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.



[image: ]

Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson Bison Herd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Co-mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest are contributing to the recent increase in the proportion of JEH elk wintering on the NER.
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Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP increased in abundance and their range expanded. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by Warren, Jeffrey: Need to paraphrase.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which were integral in development of the BEMP. 



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 

This plan is implementing the Winter Distribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with landowners and WGFD. 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.





















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 

[image: ]

Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 

[image: ]



Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 
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Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		Winter Distribution

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

Winter Distribution Strategy

[bookmark: _GoBack]The Winter Distribution strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Co-mingling will increase as bison 
and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing 
bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation 

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ4]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 
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of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 
reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ7]: Need to paraphrase. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which were integral in development of the 
BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with landowners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE9]: This still needs to be discussed 
with Steve K and cooperators.  Changing criteria to 
150 lbs. per acre is defensible and quantifiable but 
in my opinion is unlikely to result in significant 
response.  Changes the criteria to zero lbs. per acre 
might elicit an elk behavioral response, but leaves 
us no room for further action, and has horrible 
public relations optics.  I think that this is why Steve 
K. wanted the 2 week delay rather than the zero lbs. 
per acre criteria. 

Comment [CE10]: Alternatively we go the way 
that Steve K wants and end feeding about  1 week 
earlier than average.  This will have a significant 
effect on EFD and BFD, but will complicates our 
ability to evaluate the cause of any change in elk 
distribution that results from our management 
actions. 

Comment [WJ11]: Steve K. or Cris. 

Comment [WJ12]: Steve K. or Cris. 

Comment [WJ13]: Steve K. or Laurie. 

Comment [WJ14]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [CE15]: I like this addition 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ16]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ17]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ18]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ19]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ20]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
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questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
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and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
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the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
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*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  



27 
 

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

Winter 
Distribution 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
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include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
Winter Distribution Strategy 
The Winter Distribution strategy is based on altering distribution of elk using management 
actions centered primarily on the refuge. This strategy implements actions to make the refuge 
less attractive to wintering elk primarily through a less conservative winter feeding program 
and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the 
refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive 
(later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto 
the refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
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hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
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Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 



39 
 

not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on NER due to insufficient environmental analysis.  As a result, a nine year planning effort was undertaken to address a suite of issues associated with inter-agency bison and elk management in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; USFWS 2007a, http://www.fws.gov/bisonandelkplan).   	Comment by Warren, Jeffrey: Another sentence or two for a smoother transitions to reason BEMP planning was started.



The BEMP considered six alternatives for bison and elk management focused on four broad goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for brucellosis, and 7) develop an adaptive management plan for decreasing the need for supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.  



The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal comprises four objectives, including the development of an AM plan to reduce reliance of elk and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively managed to ‘achieve desired conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; USFWS 2007a). 	Comment by Warren, Jeffrey: Actually 5, but there are only 4 in Steve’s figure that I stole.



[image: ]

Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan (USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of elk and bison to supplemental feed.



The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without incurring deficits.’ The combined probability of experiencing average pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what time series of climate data from what station] (need to use Hobbs’ data sources for this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without supplemental feed on the NER without incurring a forage deficit during X of 10 years on average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage deficit X of 10 years on average. It is important to note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).



The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as management action triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be used as management triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have numerical objectives that can be used to trigger management actions based on assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack numerical objectives that would facilitate creating triggers for management.



Two of the four criteria with explicit numerical objectives defined in the BEMP are currently being met. The NER is meeting or exceeding forage production objectives, and the JEH is within population objective. Current harvest rates have been successful in incrementally reducing the Jackson Bison Herd, making achievement of that objective likely given current management strategies. However, winter distribution of the JEH is not at objective, and distributional trends have resulted in being farther from the objective now than at the completion of the BEMP. A greater proportion of the JEH currently winter on the NER than when the BEMP planning process began in 2000. 	Comment by Warren, Jeffrey: I don’t know about the bull:cow ratio in GTNP, or how best to include it here. To date it has been talked about very little.	Comment by Warren, Jeffrey: From Eric: I am hesitant to bring up the bull:cow ratio in GTNP.  It is yet another thing that some people will selectively latch onto as a reason to continue feeding, even though its relative importance is very low.  If GTNP brings it up in the review process, then I guess we will have to deal with it.



Elk winter distribution

Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 



Management actions intended to distribute wintering bison and elk to meet BEMP objectives may initially result in an increase in private lands conflicts. Co-mingling will increase as bison and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife damage claim reports for the Jackson Region; this information provides an important baseline and metric for quantifying potential increases in private lands conflicts moving forward.	Comment by Warren, Jeffrey: Set a threshold value of conflict complaint increase for easing back initiation criteria? E.g., if reducing initiation criteria from 300 to 150 lbs per acre available forage results in >100% increase in public conflict complaints in the Jackson Region change the next year to 200 lbs. acre as criterion.



The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-specific and varies due to the scale and time dependence of elk density on the NER versus native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We anticipate lower average elk densities in the JEH associated with AM plan implementation resulting from decreased elk use of feedgrounds and increased use of native winter range, but predicting the magnitude of disease transmission and prevalence reduction resulting from this change in elk distribution is difficult and disease-specific.  	Comment by Warren, Jeffrey: Other disease examples?



Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. However, other factors such as weather, forage availability, predators, hunting, and migratory behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that achieving the JEH population objective would be the primary means to reaching the phase 1 objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on the NER has increased, not decreased, since completion of the BEMP and achievement of the JEH population objective. The increase in the proportion of the JEH wintering on the NER also occurred concurrent with a relatively constant initiation criterion for winter feeding and high harvest pressure on the NER. It is therefore likely that factors other than winter feeding and harvest are contributing to the recent increase in the proportion of JEH elk wintering on the NER.
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Figure 2. Influence diagram depicting factors (including management actions) influencing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Several hypotheses have been posited for the observed increase in the proportion of the JEH currently wintering on the NER, including increased wolf presence on native range and an increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range may have been displaced as the wolf population reintroduced into Yellowstone NP increased in abundance and their range expanded. Most native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation pressure increased on more northerly winter range, elk moving to areas of lower predation risk likely moved south and encountered feeding operations at the NER. 



The JEH comprises both short-distance and long-distance migratory elk segments. Short-distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter predominantly on the NER, and migrate relatively late to winter range relative to long-distance migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the JEH has simultaneously increased with the increasing proportion of the JEH that winter on the NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER during winter is largely attributable to growth of the SDM elk segment.



The relationship between the observed increase in proportional winter use of the NER by wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have been liberalized through the addition of license types and extending season lengths to the end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH wintering in NER has increased significantly since 2000. 	Comment by Warren, Jeffrey: Need to paraphrase.



Elk calf winter survival and forage deficits

Elk calves are disproportionately susceptible to winter mortality compared to older elk age classes (citations), although factors that influence calf survival are not unique to this age class (Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them more susceptible to limited forage supplies and starvation-related mortality.  Lower surface area to volume ratio associated with smaller body size also facilitates heat loss and necessitates greater energy expenditures to maintain body temperature relative to adults.  Inexperience can make elk calves more susceptible to predation by wolves and mountain lions.  Weakened condition associated with nutritional stress can also increase susceptibility to predation, infectious diseases and parasitism (citations).  
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding.



Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf survival on the NER, and respond negatively during winters when survival is noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as a function of forage deficits.  For example, the model predicted 4% calf mortality during an average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore likely disproportionately affect calf survival, making it an important demographic rate to monitor to help minimize unacceptable declines in elk calf winter survival while progressively transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means of validating models from Hobbs et al. (2003), which were integral in development of the BEMP. 



Adaptive Management Plan Approach 



The AM approach considers management as an ecological experiment, incorporating learning as part of management to reduce existing uncertainties regarding how the system responds to management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting ideas of system dynamics can be formalized as competing models and tested through implementation of management actions designed as hypothesis tests (citation from AHM). Conversely, if a system is relatively well understood, the AM process may include a single model with management experiments intended to increase understanding of known primary system drivers. For example, winter feeding is believed to be a primary determinant of elk distribution in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and resultantly winter distribution, will respond to changes to winter feeding on the NER. 



This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are already being met, i.e., forage production on the NER and JEH population, and does not address them further. Similarly, current bison harvest management is likely to achieve the bison population objective in the near future, and therefore is also not considered further.  The focus of this AM plan is altering the winter distribution of elk to minimize disease threat currently associated with winter feeding. This will result in progressively transitioning elk and bison from winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). Considerable uncertainty exists regarding the timing of that transition, with conflicting objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly unacceptable elk winter mortality events, and achieving winter distribution objectives to minimize threat of non-endemic diseases.



AM Plan Scale 



Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the NER, even when natural forage may be available. Considerable uncertainty exists regarding how to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals alive in a given winter would be alive five years later (Cole et al. 2015). This results in generational time scales necessary for implementation of management actions and monitoring of response to those actions. To account for the expected lag in behavioral response to changes in winter feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More immediate progress toward ‘progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage’ will be quantified based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).  

It is assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER in response to changes to winter feeding. This scenario provides the greatest potential for conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, the proportion of individuals that learn to rely on winter feeding will be reduced. For example, shorter feed seasons will decrease the probability that calves will encounter, and learn to expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing native winter range instead of NER feedgrounds. 

This plan is implementing the Winter Distribution management strategy, which includes primary management actions that will occur both on and near the NER (e.g., NER winter feeding changes and private lands co-mingling mitigation). The spatial focus of individual actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with landowners and WGFD. 



Management Actions



Alternative management actions were identified during meetings held at the NER in 2013 and 2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were grouped into management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). A summary of management actions and strategies is provided in Appendix I.



A diverse suite of potential management actions were considered and three primary strategies were created (Appendix I). The Winter Distribution strategy was selected for implementation within an AM framework because it was most consistent with the intent of the BEMP and the emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 3) increased private lands work to mitigate co-mingling, and 4) increased public outreach.



Winter feeding criteria—

Current feeding initiation criteria are based on monitoring available forage at key index sites. When average available forage declines below 300 lbs. per acre at key index sites, biologists have recommended to NER and WGFD managers that feeding should be initiated.  Key index sites are not randomly selected, but instead represent areas with the highest quality forage, which are heavily used by elk.  Future monitoring will include key index sites to facilitate comparison with past data collection, but will add additional spatially-balanced random sites stratified by plant community type to sample available forage in an unbiased manner.   The feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will result in an average delay of X days in supplemental feeding initiation date at current NER elk and bison population levels. 	Comment by Warren, Jeffrey: Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years (unless a more immediate response is observed), and brief discussion of how the measurement of available forage will be modified (2-3 sentences covering a less biased approach; the original approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to sample as close to the start of feeding as possible to reduce error associated with predicting when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can be brief and simply provide an outline of the proposed changes). I still like a pounds per acre criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to elk numbers and could delay the start of feeding more so than the latter as numbers of elk on the NER decline. The current termination of winter feeding criteria will be refined based on snowpack in native range adjacent to the NER (we discussed this briefly a while back – you thought some simple photo points in areas to the north could be an easy way to quantify percent open area and link to termination of feeding – please describe that with a sentence or two here). Criteria for the termination of winter feeding will be consistently applied during manipulation of initiation criteria. This assumes that when winter feeding ends is less influential in altering the behavioral response of elk than initiation of feeding, and eliminates confounding of behavioral response to initiation and termination criteria. 	Comment by Cole, Eric: This still needs to be discussed with Steve K and cooperators.  Changing criteria to 150 lbs. per acre is defensible and quantifiable but in my opinion is unlikely to result in significant response.  Changes the criteria to zero lbs. per acre might elicit an elk behavioral response, but leaves us no room for further action, and has horrible public relations optics.  I think that this is why Steve K. wanted the 2 week delay rather than the zero lbs. per acre criteria.



Current feeding termination criteria are subjective.  Typically the last day of supplemental feeding occurs within one week of the first day that snow pack reaches zero at the NER Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding cessation date including the use of photo points to quantify percent snow versus bare ground on NER and southern GTNP, but average feeding cessation date will remain unchanged in the implementation of the AM plan.	Comment by Cole, Eric: Alternatively we go the way that Steve K wants and end feeding about  1 week earlier than average.  This will have a significant effect on EFD and BFD, but will complicates our ability to evaluate the cause of any change in elk distribution that results from our management actions.



Late-season elk and bison hunts—

Brief paragraph on current late season hunt management and any changes that may occur. I thought there wasn’t much more that could be done on this front, so above stated there wouldn’t be meaningful changes – if that is not the case need to correct that.  	Comment by Warren, Jeffrey: Steve K. or Cris.



Private lands co-mingling mitigation—

Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful for this. We need to make sure the co-mingling mitigation tools are articulated and implementable; this can be started as soon as possible so that when we start adjusting feeding to change elk distribution we are a bit ahead of the game. 	Comment by Warren, Jeffrey: Steve K. or Cris.

 



Public outreach—

Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also include the public conflict monitoring as our means to track this (same for private lands mitigation?).	Comment by Warren, Jeffrey: Steve K. or Laurie.



OBJECTIVES	Comment by Warren, Jeffrey: This seems redundant, and a bit out of place, but it may make it easier for the reader to go right to the heart of what this document is doing. It also gives us a place to explicitly state what we need to learn through management outcomes with this plan.



This adaptive management plan is a step down plan of the Bison and Elk Management Plan (USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives from the BEMP. BEMP objectives relevant to this plan are: 



“By year one, develop a structured framework, in collaboration with the Wyoming Game and Fish Department, of adaptive management criteria and actions for transitioning from intensive supplemental winter feeding of bison and elk herds to greater reliance on natural forage on the refuge. Establish objective criteria for when supplemental feeding will begin and end in years when needed on the refuge.”



“Implement a phased approach to reducing the number of animals on feed while achieving the state’s population objectives. The first phase objective will be to reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a target population of approximately 500 bison. The second phase objective will be to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge).” 



The adaptive management process provides a framework for learning from management outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM citation?). Therefore, the AM plan has additional objectives for increasing understanding of the relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 2) calf winter survival and per capita available forage at initiation of winter feeding. The latter provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided initial estimates of the number of elk the NER could support during winter without incurring forage deficits.  



MODELS OF SYSTEM DYNAMICS



Population of Interest

A succinct and precise definition of the populations of interest is essential for developing models of system dynamics and appropriate monitoring, and determining if objectives are being met. Bison and elk populations of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd unit boundaries are determined by the WGFD and represent population boundaries where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the JEH winters on the NER based on February classification counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4). 



Determining if the BEMP population objectives are being met requires periodic estimates of the populations of interest. There are two components to the population objectives that need to be considered — where animals are and when they are there.  The BEMP bison population objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to the NER as there is for elk. Moreover, the bison population objective is less temporally specific than that for elk, the former being an annual post-hunt population objective and the latter being defined based on the number of animals on feed. This aspect of the elk objective increases the difficulty in estimating the population of interest due to movements of animals into and out of feedgrounds during winter feeding. More importantly, the amount of time elk are on feed varies among years.  
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE.

While not explicitly stated, the BEMP assumes annual classification counts would be used to determine if population objectives were being met, i.e., as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance (i.e., the greatest number of animals present on a single day during a winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population class structure information as well as overall abundance. A 5-10% difference typically exists between the classification count estimate and the daily number of elk on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through the first week of March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result in a later initiation of feeding could increase the difference between when the classification count is conducted and peak numbers of elk on feed. Proposed changes could also result in initiation of feeding on the NER after the classification count has been completed in some years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The new survey methodology may not provide suitable NER-specific estimates of elk abundance for determining if NER population objectives are being met. 



Beyond logistical or methodological considerations, a single elk population estimate in time would not adequately capture the dynamic nature of elk abundance in relation to winter feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) for three months would likely have a greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it open for interpretation whether the objective was intended as a mean number of animals fed during a winter, a maximum number fed, or a cumulative number fed. To address this issue while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed during a feeding season) for determining if the elk population objective is being met. This number combines both the spatial and temporal aspect of animals on the NER, providing better accounting of potential effects than a single classification count. It is also believed that this is more consistent with winter carrying-capacity projections estimated in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as 



 elk,



where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the data used in developing the BEMP. The benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 animals. This latter value provides an important historical perspective on winter feeding of bison and can assist in determining efficacy of management actions toward accomplishing the bison objective; post-hunt bison abundance will be the definitive number used for determining if the bison population objective is being met.  
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Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2013. Data are from feedline counts for calendar dates where feeding occurred during all years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts were conducted from feeding equipment.  





Models

Models provide a simplified representation of the biological system being managed. 

Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



Paragraph on sources of error if needed? Should include process error in calf survival model.



Elk winter distribution model

The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:







where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits

The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 



Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  



MONITORING



Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples per monitoring sites to determine average available forage (lbs. per acre).  Additional observers will be added to train people other than Eric Cole on methods and develop error estimates. Additional monitoring sites will be added to increase sample size, increase precision of estimated available forage, and represent the entire south end of NER stratified by plant community type.  Sampling will be weekly starting in late December and continuing until feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage accounting model will be run concurrent with field data collection, and field data will be used for model validation.  Developing a relationship between field measurements and Hobbs model methods might lead to reliance on modeling techniques rather than field data collection to estimate available forage in future years.



Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data will typically collected in February each year will continue to be the way that we measure the proportion of elk wintering on NER relative to the rest of the JEH.



EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively added across the number of days fed.  Alternatively average of daily animals on feed multiplied by the total number of days.  Alternatively classification count data for NER multiplied by total number of days fed.   Precision of daily elk and bison estimates could be improved by using multiple observers several times per year or possibly conducting classification count like counts multiple times per year where only totals were obtained. 



Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a result of changes to the feed program but only monitor elk mortality on NER, then we are not accounting for the effects of management actions on elk mortality.  Costs are minmal and associated with in kind NER staff levels unless sampling were to be expanded off NER in which case costs would increase.



Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk behavioral response to changes in the feeding program ie when and where do elk leave NER.  3)Capture efforts will facilitate collection of important ancillary biological information (brucellosis seroprevalence, pregnancy rate, DNA samples, etc.)



Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of monitoring data remains in flux due to litigation.



Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current level of CWD surveillance in the JEH is approximately $32,000 per year.





















































Need to articulate that the primary issue to be addressed with this plan is how to alter elk behavior so that the desired winter distribution is achieved. Only once that is done can the questions regarding what number of elk the NER can support while achieving habitat objectives be visited. Already at JEH objective, and nearing JBH objective. 



The bison population objective of 500 animals post-hunting season was determined based largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). Unlike the second phase elk objective, the bison objective is independent of additional criteria defined as desired conditions. 





APPENDIX I



Development of Alternative Management Actions and Strategies

Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to create management strategies, i.e., collections of actions that form complete and comparable alternatives (Gregory et al. 2012). 



Reference case—It is helpful to identify a reference alternative that captures the recent and ongoing management actions that have led to the current state of the system for comparing with new alternatives that are developed. Ongoing management actions include winter feeding, irrigation, harvest, and hazing. 



Big game population objectives in Wyoming are evaluated and updated at least every five years. Objectives represent the preferred number of animals during winter within a herd unit (e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) available habitat to support the defined population, 2) hunting access, and 3) tolerance for wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed population objectives is obtained during public hearings. After the hearings the proposed population objectives are sent to the Wyoming Game and Fish Commission for review and approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD big game population objective review and revision processes in the past for both the JEH and JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH populations.



[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of forage consumption during fall and winter, and biomass of forage produced during the previous growing season. 



Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–August (, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone. Estimation of forage biomass is done annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant green vegetation, and in years with adequate late summer/early fall precipitation, native dry grassland plant communities with basal green up. 



During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 December to 28 February. Mean termination of winter feeding during this same period was 3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of January and first week of April, respectively (Table 1). This resulted in approximately 3 months of feeding each year. 



Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided parenthetically.

		Feedground

		Initiation Date

		Termination Date

		Total Days



		Alkali

		10 January (18.8)

		7 April (13.5)

		89 (23.5)



		Fish Creek

		9 January (12.3)

		4 April (17.1)

		85 (21.0)



		Patrol Cabin

		11 January (13.5)

		4 April (11.6)

		84 (19.0)







Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the management strategy employed. 



Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage resources, so the typical strategy is to keep bison at the northernmost NER feedground (McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given a ration adequate to ensure they do not move to elk feeding areas. This also influences distribution of bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur. 



Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt. 
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Figure 4. Jackson elk herd estimated harvest, 2002–2011.



Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of the management strategy employed.  



Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the following day to the south end of the NER. These efforts included hazing using ATVs, on foot, and on horseback. Reducing spring hazing to increase early-season harvest was considered as a potential action but not included due to 1) the perception that the loss of forage on the Refuge by resident elk during summer would offset gains due to increased harvest, 2) presence of wolves on the northern end of the Refuge may preclude the desired response of reduced hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if elk use increased on the north end of the Refuge. 



Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For example, a proposed mitigation in the Horse Creek area would involve a land trade with a private landowner to move livestock winter feeding operations off of a south facing slope that is a movement corridor for elk. Fencing three sides of the private land would separate the corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall through spring has been successful in some situations for mitigating elk and bison presence in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support fencing impermeable to wildlife.



The outcome of the reference case described above for elk abundance and distribution during winter in the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as are annual elk abundances as measured during the classification count. The data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%).



Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective.

		 

		OBJECTIVE

		2011

		2012

		2013

		mean



		NER

		5,000

		7,746

		7,360

		6,285

		7,130



		Gros Ventre

		3,500

		2,775

		3,265

		2,982

		3,007



		Native Range*

		2,500

		982

		894

		1,784

		1,220



		Total

		11,000

		11,503

		11,519

		11,051

		11,357





*Excludes objectives for native range adjacent to Gros Ventre feedgrounds.

 

Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the hunting season with only occasional movements onto the NER until severe winter conditions occur. Given this situation, harvest management balances extending the hunt as late in January as practicable without conflicting with winter feeding. The dynamic nature of winter conditions makes this unpredictable, and results in the use of emergency bison season extensions or reductions. For example, an emergency extension of the season (no later than 31 January) could occur if mild winter conditions precluded desired harvest levels earlier in the season. Conversely, an emergency closure may be necessary if winter weather conditions require feeding to commence before the predetermined season end date.



Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, especially of bison females.  These included a reduction in the bison female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison season. Translocation of bison to tribal lands outside of Teton County is not currently permitted due to brucellosis concerns. 
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013. 



Bison would likely occupy the Refuge year-round without management intervention, but as a result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs January–April each year.  If bison fail to leave the NER following the cessation of supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-July. From July to early August bison that return to the NER are hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August cease within several days to weeks of the bison season in an effort to increase hunter harvest. 



[bookmark: OLE_LINK1]National Elk Refuge

Alternative management actions identified for meeting the NER winter elk population objective can be grouped into four categories, including 1) winter feeding management (both on and off the NER), 2) population management (harvest, culling, and fertility control), 3) habitat improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives that would be necessary to implement due to wintering elk dispersing onto private lands adjacent to the NER in response to other management actions taken. A fifth group of alternatives associated with increasing public awareness (including local elected officials, e.g., county commissioners) of ‘natural’ levels of elk winter mortality were included after the meeting. These actions represent acknowledgement that the current feeding program results in reduced winter mortality, perhaps exacerbating already low public tolerance to increased winter mortality, whether episodic or perennial in nature. This group was expanded to include more targeted education and outreach efforts for landowners, sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and enforcement were included to allow proper accounting of projected costs associated with each management action strategy.  



Table 3. National Elk Refuge winter elk population strategy table for identifying alternative management action strategies. Ongoing management actions that will be continued regardless of strategy selected are not included in the table; descriptions can be found in the ‘Reference case’ description within the text.

		 

		Reference Case

		Winter Distribution

		Southern herd segment mngmnt

		Late Season Harvest



		Winter feeding management

		

		

		

		



		No change

		X

		

		X

		X



		Less conservative (NER)

		

		X

		

		



		Population management

		

		

		

		



		No change

		X

		

		

		



		Increase harvest objectives in Hunt Areas 77 & 78

		

		

		X

		



		Late-season refuge hunt (Hunt Area 77)

		

		X

		X

		X



		Coordinated late-season hunt (Hunt Areas 75, 77, 78, 80)

		

		

		

		X



		Extend open period on Forest Service

		

		

		

		X



		Fertility control (Hunt Area 78 & GTNP South)

		

		

		X

		



		Hunt Area 78 Hunter management program

		

		

		X

		



		Habitat improvements

		

		

		

		



		No change

		X

		

		

		



		Fire management on NER and adjacent public land

		

		X

		X

		X



		Private lands mitigation

		

		

		

		



		No change

		X

		

		

		



		Incentivize steer operations

		

		X

		

		



		Non-traditional landuse mitigation

		

		

		X

		



		Public education/outreach (EO)

		

		

		

		



		No change

		X

		

		

		



		Increase public EO (including local elected officials)

		

		X

		X

		X



		Increase landowner EO

		

		X

		X

		



		Increase sportsmen & agency EO

		

		

		X

		



		Increase WGFD Commission EO

		

		X

		X

		X



		Monitoring

		X

		

		

		



		No change

		

		X

		X

		



		Increase

		

		

		

		



		Enforcement

		

		

		

		



		No change

		X

		

		

		



		Minor increase

		

		X

		X

		



		Major Increase

		

		

		

		X







Winter feeding management—Management of winter feeding is a primary driver of elk distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is initiated each year based on a series of factors, including the amount of forage on the NER, number of elk present, and snow conditions. Initiation of feeding is currently conservative (see Reference case, pg 5). A less conservative approach would result in later initiation of feeding, therefore potentially increasing winter calf mortality and comingling. Including agronomic grassland plant communities without significant green vegetation and/or reducing the available forage threshold would result in a less conservative winter feeding program. Per capita ration levels would not change from the current level.  



Implementing a less conservative feeding program could result in very limited, or no, feeding given certain winter conditions. However, the criteria for a less conservative feeding program would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states that have emergency feeding policies. Existing evidence suggests that emergency feeding is not very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-emergency situations; a review of current rations and pellet composition would be necessary to adjust the program for emergency feeding. 



Population management—Hunter harvest is the primary tool employed for population management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective while minimizing harvest on migratory segments. In order to track hunter harvest there would need to be an increase in monitoring, e.g., hunter self-registration.        



Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 December) would assist in deterring elk from moving onto the refuge. Without coordinated hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a declining herd segment of conservation concern. These proposed coordinated efforts would need to be approved by the Commission, BTNF, and GTNP. 



Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on federal lands without vetting in the NEPA process. Moreover, this action would need approval by the WGFD Commission prior to the state undertaking fertility control on private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South would occur during summer on private lands. Research completed since signing of the BEMP indicates fertility control may be more tractable now than when it was considered during preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the early research on this immunocontraceptive vaccine was for use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental Protection Agency granted in 2010. There are no known dangers to humans or wildlife from eating animals that have been treated with GonaCon™.



Most of the observed increase in segment population has occurred in the largely non-migratory Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in residentially-developed areas. Elk use in those areas is increasing, necessitating continued collaboration with homeowner associations to improve hunter access within residential developments. Many associations have covenants that exclude firearms, but archery may be an option where firearms are excluded. There is also a growing constituency for trophy bulls in these areas. 



A hunter management program for Hunt Area 78 would coordinate private land access through a hunt manager as liaison to private landowners. This program would be modeled after similar programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).   



Habitat improvements—Habitat improvements discussed so far have focused on fire treatments on range adjacent to the NER to increase attractiveness of these areas to wintering elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments need to be defined as a fuels reduction. 



There is potential to have fire management areas on the refuge, but the conflict with sage grouse on the northern portion of the NER, which is identified as sage grouse core habitat, would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a primary tool. These changes would represent a small, ephemeral gain at best in changes to habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes of ecological change to operate freely. The number, size and intensity of fires [are managed to] approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent national forest lands are therefore opportunistic in nature.



Private lands mitigation—Easements and leases have been proposed as a means to minimize livestock and elk conflict related to brucellosis. Easements would incentivize steer operations by purchasing from willing sellers the right to have cow/calf pairs. Easements should also consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area are not a suitable solution due to the current level of development; may be an option in Buffalo Valley assuming the weather allows animals to winter there. Leases/easements would need to include a statement that the individual would forfeit their right to make a depredation claim to WGFD. 



Non-traditional landuse mitigation would differ from that described above for traditional landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision landowners to install landscaping that is less attractive, and more resistant, to elk and deer. Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to real estate developers and in county planning documents. Also, targeted hazing in subdivisions and golf courses is ongoing and will continue on an as-needed basis.



Public education/outreach—Each partner agency will have the opportunity to become involved in the planning and execution of education and outreach (EO) efforts. Increased public EO efforts will be undertaken regardless of the strategy selected. These efforts will include increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This would be accomplished through local news releases and radio announcements, training for sleigh-ride contractors that includes information on winter mortality in unfed populations of elk, etc. Regular updates on the planning process and progress towards meeting objectives set out in the BEMP will also be provided to the public through NER media outlets. County Commissions will be included in public EO efforts to make sure they are aware, and supportive, of the agencies’ efforts. 



Landowner EO would differ between those engaged in more traditional agricultural landuse (i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The decision to change a livestock operation from cow/calf to steers (non-breeding) is a major decision.  It is not expected that ranchers would respond to an article in the paper, news story on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions with an individual that has built relationships and trust within the community. This would require a private lands biologist to work with private landowners in the area. The position could be a shared position among agencies. Conversely, EO focused on homeowners in exurban developments will focus more on meetings with homeowners’ associations, residential developers, etc., to provide information regarding living with wildlife, wildlife management and conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners and homeowner associations to convey the objectives and primary issues involved in managing elk and bison in Jackson Hole, as well as to express the importance of their involvement in the process. WFGD is currently doing this in some areas, e.g., Hunt Area 78. 

Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help disseminate information. This could be largely accomplished with existing staff. 



Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus on two different groups; field staff and Regional Office managers.  Field staff are instrumental in achieving management actions on the ground, but also support changing public opinion in the local area through their personal interactions outside of work.  Regional office EO is essential in building the necessary support to obtain project resources and have support when controversies are elevated to their level.   



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER and GTNP and 2) a briefing on alternative strategies resulting from the AMP.



Monitoring—Draft once strategies are finalized.



Enforcement—Draft once strategies are finalized.



Contstraints

Constraints that were identified for managing wintering elk population on the NER were diverse and included policy/regulatory, biological, social, and funding constraints, and combinations thereof (Table 4). The most common constraints were policy related (33%), followed by social (28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could be identified in multiple groups; we largely identified constraints as belonging to a single group to simplify classification. 



Table 4. Management constraints identified for the National Elk Refuge wintering elk population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Easement limitation (NER boundary)



		2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)



		Social constraints



		Hunter numbers



		Winter mortality (social acceptance)



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts



		Fencing/wildlife conflicts



		Migratory segment (maintain summer distribution goals)



		Funding constraints



		Easements



		Fencing



		Fertility control







National Elk Refuge Strategy Narratives

Management action strategies were divided into themes based on the focus of the grouped actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter elk distribution through management actions primarily taken on the refuge. The Southern Herd Segment Management strategy is a set of actions intended to reduce the number, and productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase harvest more generally in the JEH through coordinated late season hunts, with key caveats outlined below. Several actions were identified as necessary to continue, or implement, regardless of the strategy selected. Those to be continued are the 1) intra-seasonal management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 2) Fire management on NER and adjacent public land, 3) increased public education and outreach, and 4) increased WGFD Commission education and outreach.

  

Winter Distribution Strategy

[bookmark: _GoBack]The Winter Distribution strategy is based on altering distribution of elk using management actions centered primarily on the refuge. This strategy implements actions to make the refuge less attractive to wintering elk primarily through a less conservative winter feeding program and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive (later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the refuge. Incentivizing steer operations on private lands would be undertaken to address the increased proportion of elk that may winter on adjacent private lands. Similarly, education and outreach to private landowners is included in this effort to increase acceptance of elk wintering on private lands adjacent to the NER. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt. 



Southern Herd Segment Management Strategy

The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment Management Strategy focuses management actions at slowing, or reversing, the growth of the southern herd segments. Proposed actions include increasing harvest through the development of a hunter management program, a program that also helps address private lands mitigation. Targeted fertility control on private land summer range could also be explored by WGFD, but would need to go through the proper approval process (i.e., WGFD Commission). This action was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and landowners, would be undertaken; the former is due to the potential for fertility control and the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of increased harvest on the migratory segments. Increased enforcement on the NER would also be necessary due to the addition of the late-season hunt.



Late Season Harvest Strategy

The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be modified through an environmental review process to allow hunter access into that area. Currently the JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER Phase I elk objective. An increase in enforcement would be necessary if this strategy was implemented. 



Bison

Alternative management actions for bison on the NER and adjacent areas included several developed for the NER wintering elk population objective in addition to those solely developed for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to influence hunter access or success. 



Table 6. Bison population strategy table for identifying alternative management action strategies. 

		 

		Reference Case

		Hunter Harvest

		Alternative Reduction Actions



		Population management

		

		

		



		No change

		X

		

		



		Improve late-season access to north end of NER for hunting and carcass retrieval

		

		X

		X



		Parking lot origination management

		

		X

		X



		Alternative reduction actions*

		

		

		X



		Hazing

		

		

		



		No change

		

		

		



		Haze bison found south and east of Flat and Nowlin creeks

		

		X

		X



		Service-accompanied hunters

		

		X

		X



		Habitat improvements

		

		

		



		No change

		X

		

		



		Fire management on NER and adjacent public land

		

		X

		X



		Water source improvements

		

		

		



		Private lands mitigation

		

		

		



		NER south-boundary improvement

		

		

		



		Public education/outreach (EO)

		

		

		



		No change

		X

		

		



		Increase education and outreach

		

		X

		X



		Monitoring

		

		

		



		No change

		

		

		



		Enforcement

		

		

		



		No change

		

		

		



		Increase

		

		

		





*Beyond the scope of this plan and may require NEPA review.



Population management—Hunter harvest of bison since 2007 has led to an appreciable reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to reduce the number of years necessary to reach the bison population objective. Most of the actions identified are related to increasing opportunity and success at the existing level of hunter numbers. The current number of hunters each year is believed to be a maximum number allowable while still providing a quality, and safe, hunting experience.  



Efforts to improve late-season access to the north end of the NER for hunting and carcass removal could facilitate increased harvest. Existing retrieval roads become impassable late in the hunting season due to snow, and can, for example, preclude hunters from using the West Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads open may be difficult in heavy snow years, requiring a bulldozer in some situations. Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing refuge roads. Hunter access easements across private lands on the northeast corner of the NER will be explored as another means of providing access to that portion of the refuge for hunting and carcass retrieval.



Hunters must originate from a designated parking area for hunting bison on the NER. All but one designated parking area are within the NER. Access to the northwest portion of the NER is via a parking area within and managed by GTNP in collaboration with the NER. Accessing the refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not allowed. The refuge will continue to manage hunter distribution using parking-lot origination in an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER permit will also be allowed to access the refuge from adjacent BTNF lands.  



Continuous review of population management actions implemented for reaching the bison population objective will be undertaken during the life of this plan. If management actions outlined in this plan prove ineffective for reaching the objective, other actions that fall outside the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such actions may require evaluation as per the NEPA. 



Culling of bison is currently not used as a population management action. Including an agency bison cull as a potential population management action in this plan does not imply agency approval at this time and would only receive further consideration upon meeting several criteria. Consideration of an agency cull would include meeting National Environmental Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific to elk at this time, but the same concerns exist for late-season bison harvest. Between February 1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed after February 15th must be disposed of in a landfill. 



Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of fertility control in wildlife, current at the time of approval of the BEMP, can be found in Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need to gather more details on the current state of knowledge for this technique – would it be possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? Seems like this would have to occur on the feedline to be efficient and effective, which would trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action would necessitate following NEPA requirements. 



Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern boundary of the Jackson National Fish Hatchery. 



Service-accompanied hunters in NER management units south of the bison hazing line defined above could be used to haze bison north of the hazing line. 



Habitat improvements—Fire management on NER and adjacent public land to increase attractiveness for bison would be the same as described above for elk (pg X). The objective, however, differs in that the purpose of attracting and holding bison on the refuge would be primarily to increase susceptibility of bison to harvest. 

Water sources on the east side of the NER would be modified to increase flow rates, improve bison access to water, encourage bison use and potentially increase early season harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore hole pipes with limited water flows.  These would be repaired or replaced to ensure late summer water flow and encourage bison use at these locations.

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-Teton National Forest), and when they do occur on private lands WGFD has the authority to haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, chapter 56). There is the potential for increased private lands conflict if winter feeding is reduced or eliminated on NER. For example, bison may move further south when feeding does not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road at the boundary with East Broadway and at the gate where the town accesses the municipal water wells. 



Public education/outreach—Public education and outreach for bison management will be integrated into EO provided for elk management (see pg. X). There are important differences between bison and elk biology and management that will be articulated. The bison population objective differs from the elk objective, with the former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally different than the objective for feeding elk to sustain the JEH through winter with minimal mortality. Winter feeding of bison precludes other conflicts that would occur if bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be made to manage potential increased conflict, but public acceptance of increased conflict will be necessary. There are important biological differences between bison and elk that will be highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population management using hunter harvest to a relatively limited area on the NER. This can lead to dense concentrations of animals and hunters on the NER, which can result in hunter conflict. 



Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will be included as part of this action. The range of bison will likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private agricultural and developed lands.



Monitoring— Draft once strategies are finalized.



Enforcement— Draft once strategies are finalized.



Constraints

Constraints unique to bison management were largely related to disease transmission concerns and related policy (Table 7). For example, it is not currently possible to move bison out of the county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several identified alternative actions, fertility control and test and slaughter, were considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an effective bison fertility control exists, which is a technological constraint. What constraints from the NER wintering elk constraints table should be carried over to the bison constraints table?



Table 7. Management constraints identified for the bison population objective.

		Policy constraints



		Hunt end date (Feb. 1st)



		Carcass disposal (Feb. 15th) 



		Commission structure (WGFD)



		Forest Service access (Dec. 1st closure)



		Cumbersome hunt regulations



		Hunter access (especially from north of the NER)



		Easement limitation (NER boundary)



		Current restriction on moving bison out of county



		Social constraints



		Public safety (ungulate/vehicle collisions)



		Disease (cattle commingling)



		Vendor numbers (are there enough for bison removals?)



		Land-use conflicts (agricultural and residential)



		Biological constraints



		Disease



		Sage grouse habitat conflicts (fire)



		Fencing/wildlife conflicts



		Grizzly bear conflicts (potential)



		Funding constraints



		Easements



		Fencing



		Fertility control



		Technological constraints



		Fertility control







Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is acceptable. 



Include a paragraph or two that describes 1) how phases are related to each other, 2) when we will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise or all at once after success with Phase I, 4) whether meeting bison and elk objectives simultaneously will be necessary to begin implementing Phase II. 



Include a summary of the actions in this plan that tier off of the BEMP vs. those that would trigger NEPA. This would include defining strategies succinctly and the threshold that would trigger NEPA. In this way we can move forward with actions that step down from the BEMP and have a trigger for initiating NEPA if, and only if, necessary.  

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not in the BEMP and would therefore trigger NEPA and an act of Congress would be necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included agency cull (see below). 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to not do it. 

3) An agency bison cull would trigger NEPA

4) Herd-wide fertility control in bison would similarly trigger NEPA

5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it would need NEPA.

     



Influence diagram rules – 

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and measurable attributes.

2) Rectangles represent ongoing management actions that influence the outcome of interest, bison and elk fed days on the NER 

3) Hexagon is an outcome (which are also an influence/factor)

4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger a management decision to implement an action.

5) Rounded rectangles represent objectives measured with uncertainty

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond our control or ability to influence effectively.



Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume that reductions in EFD & BFD are not due to significant reduction in populations but instead the need to change elk and bison behavior and distribution. 



First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while supporting JBH and JEH objectives. Winter distribution of the JEH to support the current population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 elk wintering on the NER.



Ultimate question – how many elk can the refuge support while concurrently minimizing calf survival and winter feeding? That is the primary uncertainty and what we need to determine. 



Second influence diagram – includes a third outcome not explicitly defined in the BEMP but identified during the development of this plan.  



Note to include – triggers for start and end of winter feeding are 1) available standing forage on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could be quantified using fixed photo points to estimate percent bare ground at important transitional areas (e.g., Kelly hayfields). 
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Co-mingling will increase as bison 
and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing 
bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation 

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
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of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 
reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
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Comment [WJ6]: Other disease examples? 



6 
 

 
Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ7]: Need to paraphrase. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which were integral in development of the 
BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with landowners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [CE15]: I like this addition 



13 
 

Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ16]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ17]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ18]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ19]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ20]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 



21 
 

 
Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
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questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
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and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
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the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
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*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

Winter 
Distribution 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
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include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
Winter Distribution Strategy 
The Winter Distribution strategy is based on altering distribution of elk using management 
actions centered primarily on the refuge. This strategy implements actions to make the refuge 
less attractive to wintering elk primarily through a less conservative winter feeding program 
and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the 
refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive 
(later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto 
the refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
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hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
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Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
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not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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Adaptive Management Implementation Planning – June 16, 2015

Background

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.  

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which became the National Elk Refuge.  Since that time, there have only been eight years when supplemental feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on the NER in the early 1980’s.   

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a legal challenge defending changes to traditional bison/elk management.

A team of land management agency representatives are jointly developing an Adaptive Management Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term goals for these herds.  The Draft AMP Completion and Implementation schedule is attached (Attachment 1).  Potential changes to this draft schedule are listed below in Section A.  

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for public acceptance of management changes and ultimately the support necessary for the successful implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are listed below in Section B.

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to identify and estimate the cost of preparation in order to successfully implement the AMP.  





SECTION A – Changes to the Draft AMP Completion Schedule and potential Ramifications 

Public comment period:

The Draft AMP completion schedule identifies 30 for the public review and comment process.  Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would be used to analyze and incorporate substantive public comments into the AMP, and if necessary, respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The purpose of this review to provide the public an opportunity to review and comment before the AMP is implemented.

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP review and comment period.  

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and support for changes to bison/elk management without first providing the public an opportunity to review and comment on the plan.  Eliminating this expected step in the process of initiating change on federal land in Teton County would be a strategic blunder.  The backlash could be significant and would not produce a benefit commensurate with the anticipated negative public response.  

Peer review:

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife professionals with expertise in this area would likely help improve the AMP by providing a perspective from outside of Teton County.   Secondly, this review could help provide additional credibility for the AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.  

Eliminate or abbreviate Agency Reviews:

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be shortened if agencies could expedite their review and comment periods.  However, there may be significant disagreements by agency leadership on any number of AMP issues.  Without time to address these concerns, we run the risk of losing support for key partners which would be key for the successful implementation of AMP strategies.  



SECTION B – Preparation necessary for AMP implementation success

1. Public outreach and communication

a. Overview of BEMP objectives

b. Strategy to change elk/bison behavior

c. Threat of disease

d. Natural mortality rates

e. Anticipated winter distribution changes for bison/elk



2. Mitigate conflicts with domestic livestock 

a. Primarily cattle producers located northeast, west and southwest of the NER.

i. The Lockheart/Gill “local grass-fed beef would be devastated by a brucellosis info.

ii. Develop incentives (easements) to remove cattle from elk proximity to prevent brucellosis.  

b. Fencing assistance for small horse feeding operators.

c. Most hay stacks are fenced; may need to electrify to keep bison out.



3. Mitigate conflicts with landowners primarily in subdivisions west of the NER

Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  



4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue 

Install a double cattle guard to prevent primarily bison from entering the town of Jackson while feeding is delayed.  This structure should be covered May-December with metal plates to prevent accidental injury to pedestrians.  



5. Collect sound biological data before and during initiation of AMP strategy  



This is important because our updates to the public and possible defense in court needs to be based the best available science.  Collars will enable to track the movement of elk to determine impacts to private lands, changes in behavior and distribution, survival.  





AMP Draft Implementation Budget

		ITEM #

(Above)

		TASK DESCRIPTION

		ESTIMATED 

COST

		COMPLETION

DATE



		1.

		Public outreach, meetings, advertising

		$??

		1/2017



		2.

		Fencing on private land to prevent co-mingling 

		

		



		3.

		WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr)

		$91,000

		1/2017



		4.

		Install double cattle guard on Refuge Road at Broadway Ave. (4 each @$4,000 materials + $5,000 installation $1,000 metal plates = $40,000

		$40,000

		1/2017



		5.

		30-40 Elk radio telemetry collars; Iridium Platform

		$100,000

		3/2016
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   

 

 

SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  
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Public comment period: 

The Draft AMP completion schedule identifies 30 for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   

 

SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
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d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 

 
2. Mitigate conflicts with domestic livestock  

a. Primarily cattle producers located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef would be devastated by a brucellosis 

info. 
ii. Develop incentives (easements) to remove cattle from elk proximity to prevent 

brucellosis.   
b. Fencing assistance for small horse feeding operators. 
c. Most hay stacks are fenced; may need to electrify to keep bison out. 

 
3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 

Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.   
 

4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
Install a double cattle guard to prevent primarily bison from entering the town of Jackson while 
feeding is delayed.  This structure should be covered May-December with metal plates to 
prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
 
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  Collars will enable to track the movement of elk to determine 
impacts to private lands, changes in behavior and distribution, survival.   
 
 

AMP Draft Implementation Budget 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising $?? 1/2017 
2. Fencing on private land to prevent co-mingling    
3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) $91,000 1/2017 
4. Install double cattle guard on Refuge Road at Broadway Ave. (4 

each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. 30-40 Elk radio telemetry collars; Iridium Platform $100,000 3/2016 
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Communication Plan
 


National Elk Refuge
Adaptive Managment Plan







Background Information


The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 


The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 


The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision.


Communication Goals 


Prior to the Adaptive Managment Plan’s 
Implementation


 � Utilize a variety of outreach methods to inform 
the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds.


 � Utilize a variety of outreach methods to inform the 
public on public comment opportunities.


 � Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 


During the Adaptive Managment Plan’s 
Implementation 


 � Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health.


 � Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information.


 


Communication Objectives


 � Work with current media contacts to promote news 
of the Adaptive Managemnt Plan via print, radio, 
Web, and social media platforms.


 � Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 


 � Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan.


 � Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan.


 � Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public.


Current  Outreach Resources


 � National Elk Refuge web site
 � National Elk Refuge news release list 


(approximately 300 contacts)
 � National Elk Refuge Twitter site (1,039 followers)
 � Bison and Elk Management Plan web site (http://


www.fws.gov/bisonandelkplan/)
 � Space for an 11” x 17” poster in the Visitor Center 


on Refuge management topics
 � Display panels in the Visitor Center theater for 


temporary displays


Available Supporting Outreach Resources 
 � USFWS Mountain–Prairie External Affairs staff
 � USFWS Mountain–Prairie web site, including the 


“Top Stories” feature
 � USFWS Mountain–Prairie Twitter site USFWS 


Mountain-Prairie Region Facebook page
 � USFWS National Wildlife Refuge System 


Facebook page
 �  USFWS Facebook page 


Previous Outreach Efforts


 � NER routinely writes and disseminates news 
releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production.


 � Post the above news stories as Content 







Management System (CMS) articles. 
 � Post CMS news story promos so they prominently 


appear on the home page, linking readers to the 
articles.


 � Send out Twitter messages linking viewers back to 
the news stories.


 � Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content.


 � Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan.


 � Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws.
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site.


Additional Outreach Opportunities
 � Public meetings in Jackson and other identified 


locations.
 � Service–produced video; video could be posted to 


the National Elk Refuge’s multimedia web page, or 
USFWS  Mountain–Prairie home page “Top Video”  
feature.


 � Live radio interview on KHOL (Jackson, WY radio)
 � Wyoming Public Radio interview with Refuge 


management staff
 � Interviews with local print media sources
 � Updates at community leader meetings such as 


Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials).


Target Audiences


Internal:


 � Regional and National USFWS Leadership
 � Refuge permanent staff
 � Refuge seasonal staff 
 � Refuge volunteers


External:
 � Congressional representatives
 � State of Wyoming leadership
 � Federal agency partners, particulary Grand Teton 


National Park and the Bridger–Teton National 
Forest


 � Wyoming Game & Fish Department
 � Other NER partners, including county and town 


agencies and local nonprofit organizations
 � Local elected officials
 � Private landowners in proximity to the National 


Elk Refuge or neighboring Federal lands
 � Tribes
 � Local and state media
 � Local public
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National Elk Refuge
Adaptive Managment Plan



Background Information

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision.

Communication Goals 

Prior to the Adaptive Managment Plan’s 
Implementation

 � Utilize a variety of outreach methods to inform 
the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds.

 � Utilize a variety of outreach methods to inform the 
public on public comment opportunities.

 � Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

During the Adaptive Managment Plan’s 
Implementation 

 � Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health.

 � Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information.

 

Communication Objectives

 � Work with current media contacts to promote news 
of the Adaptive Managemnt Plan via print, radio, 
Web, and social media platforms.

 � Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 

 � Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan.

 � Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan.

 � Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public.

Current  Outreach Resources

 � National Elk Refuge web site
 � National Elk Refuge news release list 

(approximately 300 contacts)
 � National Elk Refuge Twitter site (1,039 followers)
 � Bison and Elk Management Plan web site (http://

www.fws.gov/bisonandelkplan/)
 � Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics
 � Display panels in the Visitor Center theater for 

temporary displays

Available Supporting Outreach Resources 
 � USFWS Mountain–Prairie External Affairs staff
 � USFWS Mountain–Prairie web site, including the 

“Top Stories” feature
 � USFWS Mountain–Prairie Twitter site USFWS 

Mountain-Prairie Region Facebook page
 � USFWS National Wildlife Refuge System 

Facebook page
 �  USFWS Facebook page 

Previous Outreach Efforts

 � NER routinely writes and disseminates news 
releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production.

 � Post the above news stories as Content 



Management System (CMS) articles. 
 � Post CMS news story promos so they prominently 

appear on the home page, linking readers to the 
articles.

 � Send out Twitter messages linking viewers back to 
the news stories.

 � Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content.

 � Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan.

 � Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws.
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site.

Additional Outreach Opportunities
 � Public meetings in Jackson and other identified 

locations.
 � Service–produced video; video could be posted to 

the National Elk Refuge’s multimedia web page, or 
USFWS  Mountain–Prairie home page “Top Video”  
feature.

 � Live radio interview on KHOL (Jackson, WY radio)
 � Wyoming Public Radio interview with Refuge 

management staff
 � Interviews with local print media sources
 � Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials).

Target Audiences

Internal:

 � Regional and National USFWS Leadership
 � Refuge permanent staff
 � Refuge seasonal staff 
 � Refuge volunteers

External:
 � Congressional representatives
 � State of Wyoming leadership
 � Federal agency partners, particulary Grand Teton 

National Park and the Bridger–Teton National 
Forest

 � Wyoming Game & Fish Department
 � Other NER partners, including county and town 

agencies and local nonprofit organizations
 � Local elected officials
 � Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands
 � Tribes
 � Local and state media
 � Local public

 











From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole
Subject: NER/GTNP AMP Completion and Implementation Preparation Information
Date: Tuesday, June 23, 2015 3:36:46 PM
Attachments: Adaptive Management Implementation Planning 6-16-2015.docx

Mike:
 
Please see the attached document which provides thoughts on the AMP completion schedule and
preparation to implement the AMP.  I included background information and hopefully enough detail
to conduct an informed conversation with either Will, Noreen or Matt.  Before you forward this to
them, please review and discuss with me to decide if there are any omissions or changes that need
to be made. 
 
The bottom line, I do not recommend AMP implementation in 2016.  We met with the WGFD
Regional Wildlife Supervisor (Jackson) and his replacement this morning.  They support appropriate
preparation before implementation begins.  They do not support a 2016 start.
 
Look forward to discussing this with you,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov
mailto:mike_blenden@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov
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Adaptive Management Implementation Planning – June 16, 2015

Background

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.  

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which became the National Elk Refuge.  Since that time, there have only been eight years when supplemental feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on the NER in the early 1980’s.   

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a legal challenge defending changes to traditional bison/elk management.

A team of land management agency representatives are jointly developing an Adaptive Management Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term goals for these herds.  The Draft AMP Completion and Implementation schedule is attached (Attachment 1).  Potential changes to this draft schedule are listed below in Section A.  

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for public acceptance of management changes and ultimately the support necessary for the successful implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are listed below in Section B.

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to identify and estimate the cost of preparation in order to successfully implement the AMP.  







SECTION A – Changes to the Draft AMP Completion Schedule and potential Ramifications 

Public comment period:

The Draft AMP completion schedule identifies 30 for the public review and comment process.  Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would be used to analyze and incorporate substantive public comments into the AMP, and if necessary, respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The purpose of this review to provide the public an opportunity to review and comment before the AMP is implemented.

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP review and comment period.  

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and support for changes to bison/elk management without first providing the public an opportunity to review and comment on the plan.  Eliminating this expected step in the process of initiating change on federal land in Teton County would be a strategic blunder.  The backlash could be significant and would not produce a benefit commensurate with the anticipated negative public response.  

Peer review:

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife professionals with expertise in this area would likely help improve the AMP by providing a perspective from outside of Teton County.   Secondly, this review could help provide additional credibility for the AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.  

Eliminate or abbreviate Agency Reviews:

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be shortened if agencies could expedite their review and comment periods.  However, there may be significant disagreements by agency leadership on any number of AMP issues.  Without time to address these concerns, we run the risk of losing support for key partners which would be key for the successful implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their respective agency leadership.   





SECTION B – Preparation necessary for AMP implementation success

1. Public outreach and communication

a. Overview of BEMP objectives

b. Strategy to change elk/bison behavior

c. Threat of disease

d. Natural mortality rates

e. Anticipated winter distribution changes for bison/elk

f. Mitigate negative effects on private lands

g. Change elk behavior and distribution while avoiding increased mortality.

h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd objectives and to prevent significant starvation events.  The NER It is not strictly for altruistic or wildlife health reasons.

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.



2. Mitigate conflicts with domestic livestock 

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock herd became infected with brucellosis, the FWS would likely lose in a court challenge.

a. Primarily cattle producers are located northeast, west and southwest of the NER.

i. The Lockheart/Gill “local grass-fed beef would be devastated brucellosis.

ii. Incentives through perpetual or short-duration easements are necessary to remove cattle from elk proximity to prevent brucellosis transmission. 

b. Fencing assistance for small horse feeding operators to prevent hay depredation and injury from bison.

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will require funding and Wildlife Conflict Technician assistance.

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions and heighten human safety concerns.



3. Mitigate conflicts with landowners primarily in subdivisions west of the NER

Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist private landowners in mitigating conflicts by advising methods to protect ornamental and natural vegetation used for landscaping.  They may also haze or remove aggressive animals posing safety threats around homes.  This effort may be augmented through a partnership with the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.     



4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue 

When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the Town of Jackson would be a colossal public relations nightmare that would almost certainly make national news.  These animals would pose a safety risk to humans, pets and cause property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be destroyed. This must be avoided at all costs. 



In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the supplemental feeding season approached last year, a group of bison approached within several hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry bison pioneering off the NER some evening when refuge staff are not present to haze them.  A double cattle guard should be installed at this location to prevent primarily bison and/or elk from entering the town of Jackson while feeding is delayed.  This structure should be covered May-December with metal plates to prevent accidental injury to pedestrians.  



5. Collect sound biological data before and during initiation of AMP strategy  

This is important because our updates to the public and possible defense in court needs to be based the best available science.  CGPS collars on elk will enable us to track the movement of elk to determine and anticipate impacts to private lands, changes in behavior and distribution, survival.  Monitoring will be a key component of the adaptive management process.



The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next two years to replace collars.  After three years, funding or RO assistance will be necessary to analyze GPS data.    



SECTION B - AMP Draft Initial Implementation Budget

The draft budget below only covers preparation and operation costs for the first year.  A more complete and comprehensive, long-term budget will be included in the final AMP.

		ITEM #

(Above)

		TASK DESCRIPTION

		ESTIMATED 

COST

		COMPLETION

DATE



		1.

		Public outreach, meetings, advertising, 2-minute video

		$11,000

		1/2017



		2.

		Fencing on private land to prevent co-mingling; two small (1 acre) projects.

		$40,000

		1/2017



		3.

		WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr)

     -Operation expenses

Conflict mitigation assistance

		$91,000

$10,000

		1/2017



		4.

		Install double cattle guard on Refuge Road at Broadway Ave. (4 each @$4,000 materials + $5,000 installation $1,000 metal plates = $40,000

		$40,000

		1/2017



		5.

		-50 Elk radio telemetry collars the first year; Iridium Platform.

-Wildlife Technician for enhanced monitoring

		$115,000

$23,000

		3/2016
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their 
respective agency leadership.    
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SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk 
behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic 
livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock 
herd became infected with brucellosis, the FWS would likely lose in a court challenge. 

a. Primarily cattle producers are located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef would be devastated brucellosis. 

ii. Incentives through perpetual or short-duration easements are necessary to 
remove cattle from elk proximity to prevent brucellosis transmission.  

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions 
and heighten human safety concerns. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist 
private landowners in mitigating conflicts by advising methods to protect ornamental and 
natural vegetation used for landscaping.  They may also haze or remove aggressive animals 
posing safety threats around homes.  This effort may be augmented through a partnership with 
the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.      
 

4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
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When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  CGPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior and distribution, 
survival.  Monitoring will be a key component of the adaptive management process. 
 
The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION B - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP. 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 1/2017 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 1/2017 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 
Conflict mitigation assistance 

$91,000 
$10,000 

1/2017 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. 
-Wildlife Technician for enhanced monitoring 

$115,000 
$23,000 

3/2016 
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From: Steve Kallin
To: Mike Blenden
Cc: Cris Dippel; Eric Cole
Subject: Updated Draft Document
Date: Tuesday, June 30, 2015 9:09:25 AM
Attachments: Adaptive Management Implementation Planning 6-30-2015.docx

Mike:
 
The attached has several minor corrections from the version I sent you last week.
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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Adaptive Management Implementation Planning – June 16, 2015

Background

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.  

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which became the National Elk Refuge.  Since that time, there have only been eight years when supplemental feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on the NER in the early 1980’s.   

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a legal challenge defending changes to traditional bison/elk management.

A team of land management agency representatives are jointly developing an Adaptive Management Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term goals for these herds.  The Draft AMP Completion and Implementation schedule is attached (Attachment 1).  Potential changes to this draft schedule are listed below in Section A.  

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for public acceptance of management changes and ultimately the support necessary for the successful implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are listed below in Section B.

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to identify and estimate the cost of preparation in order to successfully implement the AMP.  







SECTION A – Changes to the Draft AMP Completion Schedule and potential Ramifications 

Public comment period:

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would be used to analyze and incorporate substantive public comments into the AMP, and if necessary, respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The purpose of this review to provide the public an opportunity to review and comment before the AMP is implemented.

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP review and comment period.  

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and support for changes to bison/elk management without first providing the public an opportunity to review and comment on the plan.  Eliminating this expected step in the process of initiating change on federal land in Teton County would be a strategic blunder.  The backlash could be significant and would not produce a benefit commensurate with the anticipated negative public response.  

Peer review:

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife professionals with expertise in this area would likely help improve the AMP by providing a perspective from outside of Teton County.   Secondly, this review could help provide additional credibility for the AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.  

Eliminate or abbreviate Agency Reviews:

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be shortened if agencies could expedite their review and comment periods.  However, there may be significant disagreements by agency leadership on any number of AMP issues.  Without time to address these concerns, we run the risk of losing support for key partners which would be key for the successful implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their respective agency leadership.   





SECTION B – Preparation necessary for AMP implementation success

1. Public outreach and communication

a. Overview of BEMP objectives

b. Strategy to change elk/bison behavior

c. Threat of disease

d. Natural mortality rates

e. Anticipated winter distribution changes for bison/elk

f. Mitigate negative effects on private lands

g. Change elk behavior and distribution while avoiding increased mortality.

h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd objectives and to prevent significant starvation events.  The NER It is not strictly for altruistic or wildlife health reasons.

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.



2. Mitigate conflicts with domestic livestock 

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock herd became infected with brucellosis, the FWS would likely lose in a court challenge.

a. Cattle producers are primarily located northeast, west and southwest of the NER.

i. The Lockheart/Gill “local grass-fed beef” operation would be devastated by another brucellosis outbreak.  Their herd was infected in the early 2000’s.

ii. Incentives through perpetual or short-duration easements are necessary to remove cattle from the proximity of wintering elk to prevent brucellosis transmission. 

b. Fencing assistance for small horse feeding operators to prevent hay depredation and injury from bison.

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will require funding and Wildlife Conflict Technician assistance.

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions and heighten human safety concerns.



3. Mitigate conflicts with landowners primarily in subdivisions west of the NER

Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist private landowners in mitigating conflicts by advising methods to protect ornamental and natural vegetation used for landscaping.  They may also haze or remove aggressive animals posing safety threats around homes.  This effort may be augmented through a partnership with the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.     



4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue 

When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the Town of Jackson would be a colossal public relations nightmare that would almost certainly make national news.  These animals would pose a safety risk to humans, pets and cause property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be destroyed. This must be avoided at all costs. 



In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the supplemental feeding season approached last year, a group of bison approached within several hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry bison pioneering off the NER some evening when refuge staff are not present to haze them.  A double cattle guard should be installed at this location to prevent primarily bison and/or elk from entering the town of Jackson while feeding is delayed.  This structure should be covered May-December with metal plates to prevent accidental injury to pedestrians.  



5. Collect sound biological data before and during initiation of AMP strategy  

[bookmark: _GoBack]This is important because our updates to the public and possible defense in court needs to be based the best available science.  GPS collars on elk will enable us to track the movement of elk to determine and anticipate impacts to private lands, changes in behavior, distribution, and survival.  Monitoring will be a key component of the adaptive management process.



The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next two years to replace collars.  After three years, funding or RO assistance will be necessary to analyze GPS data.    



SECTION B - AMP Draft Initial Implementation Budget

The draft budget below only covers preparation and operation costs for the first year.  A more complete and comprehensive, long-term budget will be included in the final AMP.

		ITEM #

(Above)

		TASK DESCRIPTION

		ESTIMATED 

COST

		COMPLETION

DATE



		1.

		Public outreach, meetings, advertising, 2-minute video

		$11,000

		1/2017



		2.

		Fencing on private land to prevent co-mingling; two small (1 acre) projects.

		$40,000

		1/2017



		3.

		WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr)

     -Operation expenses

Conflict mitigation assistance

		$91,000

$10,000

		1/2017



		4.

		Install double cattle guard on Refuge Road at Broadway Ave. (4 each @$4,000 materials + $5,000 installation $1,000 metal plates = $40,000

		$40,000

		1/2017



		5.

		-50 Elk radio telemetry collars the first year; Iridium Platform.

-Wildlife Technician for enhanced monitoring

		$115,000

$23,000

		3/2016







ATTACHMENT 1
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – June 16, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds.  The Draft AMP Completion and Implementation schedule is attached 
(Attachment 1).  Potential changes to this draft schedule are listed below in Section A.   

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.  Necessary preparation in five categories are 
listed below in Section B. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   
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SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing support for key partners which would be key for the successful 
implementation of AMP strategies.   The AMP Team will attempt to expedite Plan Reviews through their 
respective agency leadership.    
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SECTION B – Preparation necessary for AMP implementation success 

1. Public outreach and communication 
a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by keeping elk/bison on the NER using supplemental feeding.  Changing elk 
behavior as recommended in the AMP will elevate the risk of elk co-mingling with domestic 
livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock 
herd became infected with brucellosis, the FWS would likely lose in a court challenge. 

a. Cattle producers are primarily located northeast, west and southwest of the NER. 
i. The Lockheart/Gill “local grass-fed beef” operation would be devastated by 

another brucellosis outbreak.  Their herd was infected in the early 2000’s. 
ii. Incentives through perpetual or short-duration easements are necessary to 

remove cattle from the proximity of wintering elk to prevent brucellosis 
transmission.  

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 

d. Bison and elk leaving the NER may increase the potential of vehicle/wildlife collisions 
and heighten human safety concerns. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Three Wildlife Conflict Technicians to be hired and supervised by the WGFD.  They would assist 
private landowners in mitigating conflicts by advising methods to protect ornamental and 
natural vegetation used for landscaping.  They may also haze or remove aggressive animals 
posing safety threats around homes.  This effort may be augmented through a partnership with 
the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.      
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4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  GPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior, distribution, and 
survival.  Monitoring will be a key component of the adaptive management process. 
 
The estimate for GPS collars the first year is $115,000 with $20-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION B - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP. 

ITEM # 
(Above) 

TASK DESCRIPTION ESTIMATED  
COST 

COMPLETION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 1/2017 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 1/2017 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 
Conflict mitigation assistance 

$91,000 
$10,000 

1/2017 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$40,000 1/2017 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. $115,000 3/2016 
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-Wildlife Technician for enhanced monitoring $23,000 
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Jeff:
 
Per our discussion.  We will send Eric’s additions hopefully later today.
 
Thanks for the help,
 
Steve Kallin
Project Leader
National Elk Refuge
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675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





[bookmark: _GoBack]Overview



In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here

Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.

Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.

Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Steve: Steve K, I added the bison genetic objective but did not shade it, as its really not addressed in the AMP.



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.

 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). 



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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[bookmark: OLE_LINK1]
Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.
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Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure12. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure 12).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure14. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure13. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Fig. 13)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 14).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S3]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan


 

 6  
 

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
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(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 

 



 

 18  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 

0

20

40

60

80

100

2008 2009 2010 2011 2012 2013 2014 2015



 

 25  
 

 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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EXECUTIVE SUMMARY [incomplete]	Comment by Steve: Steve K, my view on this is that it should be relatively short, because this is not a long document.  I am thinking perhaps 2-3 pages max.  What are your thoughts?





[bookmark: _GoBack]Overview



In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands, focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The final plan directed the NER and GTNP (in conjunction with the Wyoming Game and Fish Department; WGFD) to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program, when necessary in GTNP,  continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework referenced in the Record of Decision.	Comment by Steve: Problem here

Background

Winter feeding of elk in Jackson was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay.   The loss of available winter range in Jackson Hole due to new ranching operations and a growing town resulted in significant numbers of elk dying during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, established the National Elk Refuge. Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.

Bison were extirpated outside Yellowstone National Park (YNP) by the mid-1880s but in 1948 were reintroduced to Jackson Hole when 20 bison from (YNP) were released near Moran, Wyoming.  The herd remained small until discovering elk feedlines in 1980, when the population began sustained population growth.  Bison and elk that winter on the NER are migratory and occupy summer ranges predominantly to the north.

Objectives

This adaptive management plan addresses several objectives under a broader BEMP goal of sustainable populations, which directed the agencies to: 1) Develop an adaptive management plan for reducing NER supplemental feeding; 2) [implement a] phased reduction of animals on feed: a) to 5,000 elk and 500 bison, and b) [to a point where] elk and bison rely predominantly on native habitat; 3) maintain natural elk bull-to-cow ratios in park summer herd; and 4) Enhance public outreach/education.  The BEMP further stated that consideration criteria for implementing the 2nd phase of reduced feeding will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives. 



INTRODUCTION





In 2007, the National Elk Refuge (NER) and Grand Teton National Park (GTNP) published a Record of Decision (ROD; USFWS and USNPS 2007a) for a bison and elk management plan.  The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007b) was developed to guide management of the Jackson bison and elk herds on NER and GTNP lands.  It included directives for forthcoming development of adaptive management practices to address several objectives in the plan, including a desired future condition of elk and bison relying predominantly on native forage.  This Bison and Elk Adaptive Management Plan has been developed expressly for that purpose.   



Bison and Elk Populations 



While Jackson Hole is probably best known for the splendor and ruggedness of the Teton Range, the Jackson bison and elk herds rank among the top characterizing features of the valley. Both figure prominently in Jackson Hole’s history and culture, although bison were absent from the valley for about 100 years between the mid-1800s and mid-1900s. 



The Jackson elk herd occupies a large area in the upper Snake River watershed north of the town of Jackson (Fig. 1).  Much of the herd is migratory, moving between distinct wintering and summer ranges.  Primary wintering areas include the Buffalo Valley, lower elevations of the Gros Ventre River drainage, the National Elk Refuge (NER), and areas adjacent to the NER on Bridger-Teton National Forest (BTNF) lands.  Summering areas occur throughout the herd’s range and for convenience are divided into four geographic regions that include Grand Teton National Park (GTNP), Yellowstone National Park (YNP), the Gros Ventre drainage, and Teton Wilderness.  	Comment by Steve: Include acres or square kilometers



In the late 1800s, when elk populations all over North America were being extirpated, the residents of Jackson Hole protected elk from “tusk hunters” and large-scale commercial hunting operations. Elk are just as important to today’s residents of the valley. Thousands of people each year have the opportunity to see elk at close range on the refuge while riding on horse-drawn sleighs. Thousands of pounds of shed elk antlers are sold at an annual antler auction each spring in the town square. Elk are important to backcountry users as well as to people that never leave the road. Jackson Hole is a popular destination for instate and out-of-state elk hunters.  The draw of elk to visitors contributes significantly to the local economy.



Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce winter mortality of elk and minimize depredation of ranchers’ hay. According to historical reports, before Euro-American settlement some Jackson elk wintered in the southern portion of Jackson Hole (present location of the NER town of Jackson) and may have used areas outside Jackson Hole, including the Green River and Wind River basins to the south and east, respectively, and the Snake River basin to the southwest in what is now eastern Idaho (Allred 1950; Anderson 1958; Blair 1987; Barnes 1912; Sheldon 1927).  Radio-collar studies have documented small numbers of Jackson elk wintering in each of these areas in recent times as well (citations). Over time, changes in land use and development in these areas, over hunting, and establishment of feedgrounds probably reduced the use of these areas by Jackson elk.



By the end of the 19th century the Jackson elk herd was believed to be largely confined to Jackson Hole and the immediately surrounding area, where wintering conditions are often harsh. Compounded by the loss of available winter range in Jackson Hole due to new ranching operations and a growing town, significant numbers of elk died during several severe winters in the late 1800s and early 1900s. This prompted local citizens and organizations, as well as state and federal officials in Jackson Hole, to begin feeding elk in the winter of 1910–11. Congress heeded the appeals for assistance and on August 10, 1912, appropriated $45,000 for the purchase of lands and maintenance of a “winter game (elk) reserve” (37 Stat. 293). The first winter census in the area was conducted in 1912 and showed about 20,000 elk residing in Jackson Hole and the Hoback River drainage. [image: ]

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit].







Today, the need for the refuge’s winter elk feeding program is a direct result of reduced access to significant parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of elk to winter feeding, and the desire to maintain a population objective established in the context of supplemental feeding.  Its population in recent times has fluctuated both above and below its herd objective of 11,000 adopted by the WGFD (Fig. 2)



An iconic symbol of the American West, bison are also popular with visitors and residents. Because so few opportunities remain to see bison in the wild, viewing and photographing them in Grand Teton National Park with the Teton Range in the background is a treasured opportunity for many of the valley’s visitors. Similar to elk, there is also a high level of interest in bison hunting. Bison are of particular interest to nearby American Indian tribes and tribes in other parts of the United States because the animals are central to their culture and tradition.



Bison are native to Jackson Hole, as evidenced by the presence of prehistoric bison remains throughout the valley, but were extirpated outside Yellowstone National Park by the mid-1880s. In 1948, 20 bison from Yellowstone National Park (YNP) were reintroduced to the 1,500-acre Jackson Hole Wildlife Park near Moran. The Jackson Hole Wildlife Park was a private, non-profit organization sponsored by the New York Zoological Society, the Jackson Hole Preserve, Inc., and the Wyoming Game and Fish Department (WGFD).  A population of 15–30 bison was maintained in a large enclosure there until 1963, when brucellosis was discovered in the herd (likely transferred with the original 20 animals from YNP). At that time, all the adult animals were destroyed, but four vaccinated yearlings and five vaccinated calves were retained. In 1964 twelve certified brucellosis free bison from Theodore Roosevelt National Park were added to the herd. In 1968 the herd (down to 11 animals) escaped the confines of the wildlife park, and a year later the decision was made to allow them to range freely. The expansion of GTNP in 1950 had enveloped the Wildlife Park, and allowing the bison to free range was and remains consistent with National Park Service wildlife management policy. The herd remained small and wintered mostly in the Snake River bottoms in GTNP until 1975, when it followed the winter environmental gradient to the NER and began wintering there. The use of standing forage by bison on the NER was viewed as natural behavior thus acceptable to managers. In 1980, however, bison discovered and utilized supplemental feed provided for elk, and they have continued to do so every winter since.



Figure 2.  Winter counts and population estimates for the Jackson elk herd, 1995-2015. 





The discovery of supplemental feed by bison has had several consequences, including a significant increase in the population’s growth rate (Fig 3). Bison on the elk feedlines have at times disrupted feeding operations and displaced and injured elk. To minimize conflicts between bison and elk, managers have provided separate feedlines for bison since 1984. As the population has grown, separating elk and bison on feedlines has become increasingly difficult, and a variety of feeding strategies are employed to help reduce  displacement of elk. 



As the herd has grown it has maintained fairly stable movement patterns, wintering almost entirely on the NER and summering within GTNP and adjacent lands on the BTNF (Fig. 1).



Planning History



Jackson’s bison and elk populations have been the subject of previous planning efforts.  Elk management and research has been guided by the Jackson Hole Cooperative Elk Studies Group since it was established in 1953 [verify date].  The group consists of biologists and agency administrators from the National Elk Refuge, Grand Teton and Yellowstone National Parks, the Bridger-Teton National Forest, and Wyoming Game and Fish Department, who meet at least annually to coordinate management of the population and its habitat.  Coordination of bison management began soon after they started frequenting the NER in 1976 and using supplemental feed provided to elk in 1980 (Fig. 3).  Release of an “Interim” plan that called for maintaining a herd of 90-110 bison while data were gathered for a long term plan occurred in 1988.  It was followed by implementation of a sport hunt administered by WGFD.  This plan was halted after litigation in which the plan’s violation of NEPA was successfully argued by plaintiffs.[image: ]

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015.





In 1996, after considerable herd growth, a new long term management plan and environmental assessment for the Jackson bison herd was released (Fig 3).  This plan had strong support and called for maintaining a herd size of 350-400 bison, but it was shelved a year later when plaintiffs from the earlier litigation successfully argued that, because the plan failed to consider the effects of feeding elk on bison management, it also violated NEPA and was not sufficient.  This led to development of the draft bison and elk management plan and environmental impact statement from 2000-2006 and release of the final plan in 2007 (Fig 3).



The 2007 Bison and Elk Management Plan (BEMP; USFWS 2007) considered six alternatives for bison and elk management focused on four broad goals related to: 1) habitat conservation; 2) sustainable populations; 3) numbers of elk and bison; and 4) disease management.  The primary management scenarios presented in the alternatives included the status quo, terminating elk and bison hunting on the NER and the elk reduction program in GTNP, brucellosis vaccination options, restoring habitat, improving forage, and decreasing or phasing out supplemental winter feeding.  



The final BEMP (USFWS 2007; www.fws.gov/bisonandelkplan) which set management direction for 15 years or until a subsequent plan is developed, proposed to maintain the state’s elk herd objective of 11,000, establish a bison population objective of 500, restore habitat on the NER and in GTNP, continue hunting bison and elk on the NER, continue the elk reduction program in GTNP, when necessary, in concert with the parks enabling legislation (citation), continue to vaccinate elk for and effective vaccine becomes available, and develop a dynamic framework and adaptive management plan for decreasing the need for supplemental feeding on the NER. This Bison and Elk Adaptive Management Plan was developed to address the latter and specifically addresses the criteria for a structured framework listed on page 5 of the Record of Decision (Fig. 4).  It does not address other on-going bison and elk management actions already prescribed by the BEMP.



The BEMP scheduled the completion of an Adaptive Management Plan for 2008.  However, litigation challenging the BEMP in 2008 led to the decision to postpone its development until litigation was resolved.  As of March 2015, two court rulings have upheld the 2007 BEMP and ROD. In a lawsuit against the  BEMP and its author agencies (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2010), plaintiffs argued that the BEMP violated the National Wildlife Refuge System Improvement Act (National Wildlife Refuge System Improvement Act 1997) by disrupting the biological integrity of the Refuge, and that the plan and the accompanying EIS violated NEPA because they were insufficiently detailed to allow a reasonably complete discussion of mitigation. The crux of the plaintiff’s argument was that the plan did not set a specific date for the cessation of supplemental feeding. In response, the agencies argued that the plan constituted a valid exercise of discretion and that it and the EIS were sufficiently detailed to satisfy the requirements of NEPA.  In March 2010 the United States 4th District Court sided in favor of the agencies in this case.  In 2011 the plaintiffs appealed this ruling to the United States 4th Circuit Court.  The Circuit Court affirmed the District Court ruling (Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming 2011).  



National Environmental Protection Act Compliance



The 2007 BEMP/EIS and Final Record of Decision (ROD) satisfied NEPA requirements for current bison and elk management through a detailed analysis of alternative management actions and their likely effect on the environment, and substantial involvement of the public in the process. This adaptive management plan is does not duplicate or add to this process.  It is designed to carefully tier off of the BEMP as a dynamic implementation guide to one part of the preferred alternative outlined in the BEMP ROD.  As such, references to NEPA covered in the BEMP will be included where necessary in this document, and the discussion of any action that would require additional NEPA compliance will be explicitly stated as such in that context.  

[image: ]

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment. 



Adaptive Management Planning



Adaptive management plans have gained popularity in natural resource management planning because, by definition, they allow modifications of strategy based on monitoring results and outcomes toward reaching specific goals or objectives. There are four essential elements to an adaptive management approach: 1) well defined and mutually agreed upon objectives, 2 knowledge of the dynamics of the system being managed, 3) clearly articulated management actions and strategies, and 4) a monitoring program to evaluate responses of the system to management actions (Walters 1986).  







OBJECTIVES



Table 1.  2007 Bison/Elk Management Plan Goals and Objectives (Adaptive Management Plan objectives shaded)

Goal: Habitat Conservation

   Objectives:

· Conserve important private lands.

· Increase forage production.

· Minimize non-native plants.

· Protect sagebrush grasslands.

· Restore willow, aspen, and cottonwood.

· Perpetuate natural mosaic of plant communities.

Goal: Sustainable Populations

   Objectives:

· Develop adaptive management plan for reducing NER supplemental feeding.

· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on native habitat.

· Maintain natural bull-to-cow ratios in park summer herd.

· Ensure a genetically viable bison herd with close to an even sex ratio.

· Enhance public outreach/education.

Goal: Elk and Bison Numbers

   Objectives: 

· Maintain state elk herd objective of 11,000.

· Maintain a genetically viable bison population of about 500 animals.

Goal: Disease Management

   Objectives:

· Manage brucellosis transmission risk from elk and bison to livestock.

· Manage feeding to reduce brucellosis transmission among bison and elk.

· Educate hunters about wildlife disease human health hazards.



The management direction and desired conditions stated in the BEMP called for the NER and GTNP staffs to work with others (agencies, partners, etc) to “adaptively manage elk and bison in a manner that contributes to the State’s herd objectives yet allows for the biotic integrity and environmental health of the resources to be sustained,” so that the public can enjoy a variety of compatible wildlife-dependent recreational opportunities.  Under the BEMP’s 4 primary goals, 20 associated objectives were addressed (Table 1).  This adaptive management plan addresses four objectives under the goal of sustainable populations (Fig. 5).	Comment by Steve: Steve K, I added the bison genetic objective but did not shade it, as its really not addressed in the AMP.



In Phase 1 of the second objective, the aim is to reduce the average number of elk on feed to 5,000 (while maintaining WGFD’s 11,000 elk herd objective), and reduce the winter population of bison to the BEMP-adopted objective of 500. In Phase 2, the overall objective is to reduce the reliance of bison and elk on supplemental feed (USFWS and USNPS 2007a).  Desired conditions include animals relying predominantly on native habitat and cultivated forage. Important consideration criteria for implementing Phase 2 will include: 1) the level of forage production and availability on the National Elk Refuge and adjacent winter ranges, 2) maintenance of desired herd sizes and age/sex ratios, 3) the ability to effectively mitigate bison and elk livestock conflicts, such as co-mingling on on private lands during high risk disease transmission periods, 4) maintaining desirable winter distribution patterns of elk and bison, 5) the prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) public support.   In short, the overall objective of this plan is to provide a path for progressively transitioning from winter feeding of elk and bison on the NER to greater reliance on free-standing forage, while maintaining population and herd ratio objectives.

 



MANAGEMENT ACTIONS AND STRATEGIES





Background



Elk have been fed for some period during nearly every winter on the National Elk Refuge since 1912, and bison have been fed there since 1980.  The attraction of highly nutritious, easily accessible food during a time of year when natural forage is typically most limited is powerful to both species, and their knowledge of its existence has been passed down through generations.  As a result, elk and bison have been strongly conditioned to seek supplemental food on the NER, even when natural forage is available and even abundant during some years.  Because it is largely unprecedented, the concept of modifying this behavior on such a large scale is daunting and fraught with questions for which there is no answer.  In some cases, the likelihood a specific management strategy’s success will only be able to be roughly estimated, and unanticipated results are likely.  The adaptive management approach will necessarily be one of trial and error, constant evaluation, modifications to approach when indicated, and repeated trials (Fig 4).  As such the approach will also be experimental, but it will be guided by rigorous analysis and design, based on abundant empirical information, and monitored at an intensity commensurate with necessary decision making.[image: ]

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing

     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during

     phase 2.





Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on lands under NER authority.  However, some strategies will also incorporate activities in GTNP, and on non-federal lands in collaboration with land owners and WGFD. Primary management practices that can be altered to achieve reduced reliance of bison and elk on supplemental feed fall into the  3 broad categories of 1) timing and intensity of winter feeding, 2) timing and intensity of hunting, and 3) herd segment specific and overall harvest levels. 



Important Changes Since 2007



The BEMP was developed based on data collected and knowledge that existed up until its Record of Decision in 2007.  Since then, important changes have taken place, some of which are advantageous to this effort, some of which are not.



A primary change that will facilitate meeting objectives under this plan is the reduction of the bison population from nearly 1,200 animals in 2007 to about 700 during winter 2014-2015 (Fig. 3) through hunting programs administered by WGFD.  Licensing changes were enacted in 2014 to help increase harvest of female bison. These included a reduction in the bison cow/calf license fee (from $416 to $263 for residents and $2522 to $1022 for non-residents) and eliminating the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully harvested a bull. Continued progress toward the 500 animal herd objective will require sustained harvest success.



During the same period, the Jackson elk herd has declined from nearly 13,000 to its objective of 11,000.  Unfortunately, however, its winter distribution has changed fundamentally, favoring an increasing trend of even higher proportions of the herd on NER feed during winter (Fig. 6). 



The factors responsible for this change are unknown but are likely a combination of weather conditions, elk behavior and shifts in elk distribution, possibly influenced by the presence of wolves in some historic native winter ranges.  Regardless of the reason, this trend is the reverse of what is desired and will make achieving the Phase I objective of 5,000 elk on feed, and future reductions, more difficult. 



Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production by approximately 10% compared to what would have been produced with precipitation alone.	Comment by Steve: Can we be more specific about what constitutes “recent years” and based on that should this be included as an important change since 2007?



Since 2007, the general awareness of climate change among the public has greatly increased. A strong, credible body of scientific evidence shows that climate change is occurring, is caused largely by human activities, and poses significant risks for a broad range of human and natural systems (National Academy of Science 2010).  Ecological systems in the GYE are likely to be affected and associated changes will have implications for elk and bison management.	Comment by Steve: How best to address climate change in this document could be a fruitful area for discussion at out next meeting.



[any other changes to include here?]



Current Management

Ongoing primary management actions on the NER include winter feeding, harvest, irrigation, and hazing. In GTNP, harvest of elk during the Elk Reduction Program takes place, when necessary, in collaboration with WGFD, and restoration of previously cultivated and irrigated sagebrush-grasslands is ongoing.  Fundamental components of each of these will be briefly described below to provide a basis for comparison to adaptive management strategies that will follow.  



Winter Feeding

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Initiation of feeding has the primary objectives of 1) minimizing elk winter mortality, focusing on calves since they are the most susceptible age class, and 2) minimizing comingling of elk with cattle on nearby adjacent private lands. Winter feeding begins when available forage reaches approximately 300 lbs per acre at key index sites and is considered conservative in terms of elk nutritional needs. Available winter forage for elk and bison on the NER is largely determined by biomass of forage produced during the previous growing season, rate of forage consumption during fall and winter, and how snow conditions affect forage availability. 

[image: ]

Figure  6.  Increasing trend of National Elk Refuge elk on feed as a proportion of the Jackson Elk Herd estimated population size. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 2011–2013, relative to the current objective. [update through 2015]

 

OBJECTIVE

2011

2012

2013

mean

NER

5,000

7,746

7,360

6,285

7,130

Gros Ventre

3,500

2,775

3,265

2,982

3,007

Native Range1

2,500

982

894

1,784

1,220

Total

11,000

11,503

11,519

11,051

11,357

1Excludes objectives for native range adjacent to Gros Ventre feedgrounds.







Forage biomass estimates are calculated annually based on sampling at index sites. Index sites are selected subjectively each year based on presence of vegetation highly palatable to elk. 



During 1995–2013, on average, initiation of NER winter feeding occurred on 28 January (range 30 December - 28 February), and feeding was terminated on 3 April (range 20 March - 20 April). Variation in feeding initiation and termination dates has been based on winter conditions and elk-cattle comingling problems on nearby private lands. Coordination of winter feeding dates on the NER and WGFD-operated Gros Ventre drainage feedgrounds (Alkali, Patrol Cabin) occurs annually to help minimize movement of elk between these areas. This coordination will continue regardless of the management strategy employed. The relationship of recent elk numbers and objectives for NER and WGFD-operated feedgrounds and native range is shown in Table 2.



Bison are fed as necessary to help minimize disruption to elk feeding operations. Bison will readily displace elk from feedlines, so since bison started using feedlines in 1980 refuge staff have developed a strategy of keeping most bison at the northernmost feedground (McBride) by feeding them there prior to feeding elk. Bison are provided a ration consistent with encouraging them to stay in this area away from elk feeding areas.  This has also reduced conflicts associated with bison moving into Jackson or to the Nowlin area of the NER where commercial sleigh rides occur. 

Harvest

Total harvest of the JEH was gradually reduced over the last decade as the population neared objective (Fig. 7). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.	Comment by Steve: Would providing ranges be more meaningful to the public?

 

The 1950 legislation that created Grand Teton National Park provided for a controlled reduction of elk, when necessary, in specific portions of the park, primarily east of the Snake River.  Elk reduction programs have taken place in the park each year since 1950 except two (1959, 1960), when GTNP and WGFD officials agreed a reduction was not necessary (Figure 8).  Season dates have varied over the years but recently have run from mid-October to early-December.  The GTNP harvest accounts for about 25% of the JEH overall harvest, thus has been an important factor in regulating the population.  Increased natural regulation, likely a result of increases in grizzly bears and wolves over the last 20 years, has decreased the need for large harvests in the park.



Bison hunting begins on August 15 and ends in early to mid-January.  Most harvest occurs on the NER, with some additional harvest on private and BTNF lands.  Since resuming the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the population, reducing bison numbers from the peak in 2007 to about 700 animals in winter 2015 (Fig 3). Tribal bison harvest of up to 5 animals for ceremonial purposes was authorized in the BEMP.  Translocation of wild bison to lands outside of Teton County is not currently permitted due to brucellosis concerns. 	Comment by Steve: Update, consider ranges instead of SDs.

Bison hunting is not allowed in GTNP because of long standing National Park Service policy that prohibits most hunting in national parks.  Bison quickly learned to take advantage of the parks safety, which has made obtaining hunter harvest goals difficult.  Many bison stay in the park during the hunting season, with only occasional short term movements to the NER, until severe winter conditions occur. In response, NER and WGFD managers attempt to balance extending the hunt as late in January as practicable without conflicting with winter feeding. The unpredictable nature of winter conditions that time of year makes this a risky proposition, and can result in the use of emergency season extensions or reductions. [image: ]

Figure 7.  Estimated elk harvests for Grand Teton National Park and the Jackson elk herd (including the park) 2000–2014.



[image: ]

  Figure 8.  Elk harvest in Grand Teton National Park,

  1950-2015.





Hazing

Elk and bison are hazed in spring to encourage movement off of NER winter ranges. Methods used have included ATVs, on foot, and on horseback, but recently ATV use has been found most effective. It’s possible that some elk and bison might remain on the NER year around without hazing.  If animals fail to leave the NER following the termination of feeding and adequate green-up has occurred, they are typically hazed to the north in late April to early May.  Elk will stay off the NER until fall migration, and bison will generally remain in GTNP until mid-July. From July to early August bison often make forays back to the NER and are hazed back to GTNP to protect winter forage. Hazing efforts in August cease several days to weeks before the bison hunting season in an effort to increase hunter harvest. 



Vegetation Restoration and Protection

The BEMP identified approximately 4,000 acreas of previously irrigated and cultivated grasslands in GTNP in need of restoration to native sagebrush grasslands community.  Substantial progress in this endeavor has been made since 2007, including: [GTNP folks please add short description of methodological research and implementation, followed by what remains to be accomplished]



Private Lands Mitigation

Fencing of hay stacks and livestock feedlines has been historically used to mitigate particularly difficult conflicts on private lands. Targeted fencing of golf course greens and sand traps fall through spring has also been successful in some situations for mitigating elk and bison presence and associated damage in these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and does not support extensive fencing that is impermeable to wildlife.



Methods, Assumptions, and Constraints Common to All Strategies

 

Measuring the success of strategies toward objectives will require knowledge of several bison and elk herd attributes, particularly population sizes.  Measurements of the Jackson bison herd will be based on the annual mid-winter census and sex and age classification survey performed by NER, GTNP, and WGDF biologists.  This survey occurs one day in early February and includes ground counts of animals on feed at the NER and aerial counts of outlying bison across their winter ranges on the refuge, park, and Bridger-Teton National Forest.



 Elk population estimates will also be based on mid-winter aerial and ground counts.  However, the mid-winter counts are undertaken during a single survey period and do not necessarily represent either peak or cumulative abundance of elk on feed. Rather than basing progress toward the number of elk on feed for the entire season on those present during the day of the survey only, we will use a more meaningful measurement. Since we are more interested in the intensity of elk feeding throughout the entire feeding period, which includes both the number of animals on feed and the duration of feeding, we will use a measurement of elk-fed-days (EFD; the total number of elk fed per day per season) as a gauge of feeding intensity (see monitoring section).  For example, if 5,000 were elk fed for 100 days during the winter, feeding intensity for that winter would equal 5,000 elk X 100 days = 50,000 EFD, whereas if 5,000 elk were fed for 50 days, EFD would equal 25,000.



We determined feeding intensity benchmarks for bison and elk-fed based on an actual average of 64 days of feeding from 1995-2007.  Based on the Phase I objectives of 500 bison and 5,000 elk, fed-days benchmarks would be 64 x 500 = 32,000 for bison and 64 x 5,000 = 320,000 for elk.  These values will assist in determining efficacy of strategies toward reducing reliance of both species on supplemental winter feeding.



Implementation of the AMP will have successfully attained the objective of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” when supplemental feeding was not used for more than 50% of the years in a 5 year period.	Comment by Steve: SK’s draft.



Initial success of AMP implementation will be a consistent decline in the 3-year running average of elk and bison fed days from the established baseline. While the BEMP did provide specific measurement criteria for the definition of “transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage” we will consider this objective met when the 3-year running average of elk and bison fed days is <50% of baseline for 5 years in a row.  	Comment by Steve: SC’s alterative in this paragraph, recognizing that the 50% number is the crux and a glaring target.

Table 3. Summary of potential Adaptive Management Plan constraints. 

Policy

· ESA1 Lynx – limits on habitat impacts

· Greater Sage Grouse – core area protection

· 2007 BEMP/EIS (federal actions/lands)

· No fertility control

· No test and slaughter

· Limited tribal harvest

· Bison/elk hunt end date (Feb. 1st) 

· WGFD, brucelosis safety

· Carcass disposal (Feb. 15th)

· WGFD, brucellosis safety

· Forest Service winter closure 

(Dec. 1st – April 30th)

· Easement limitation (NER boundary)

Winter Feeding

· Only during non-hunting periods

Harvest

· State regulations

Vegetation Restoration/Protection

· Bison/elk distribution

· Exotic plant species management

Private Lands 

· Owner agreements

Social

· Hunter density (safety; hunt quality)

· Elk/bison winter mortality levels

· Public safety (ungulate/vehicle collisions)

· Disease 

· Land-use conflicts (agricultural and 

residential)

Biological

· Disease (bison/elk/cattle commingling)

· Sage grouse habitat conflicts

· Fencing/wildlife conflicts

· Elk herd distribution

· summer segment distribution goals

Funding

· Easement purchase

· Plan implementation

1Endangered Species Act







Several management constraints are common to the strategies discussed below (Table 3).  Many law and policy constraints are applicable but we include here only those most pertinent.  Endangered Species Act (16 USC 1531 et seq.) requirements for wolves, grizzly bears, lynx, and others apply.  Lynx requirements for maintaining certain habitat types could limit methods used and areas considered for habitat improvements.  Similarly, compliance with the Wyoming greater sage-grouse core area protection executive order (2011-5) could restrict habitat manipulations.  NEPA compliance conducted as part of the BEMP/EIS constrains what federal actions can be taken as a part of this plan.  State regulations constrain late (winter) hunt and carcass disposal timing to protect against brucellosis contamination, since February-April represent the period bison and elk are most likely to transmit the disease.  Restrictions on hunting timing also result from BTNF winter range closures, immediately east of the NER and elsewhere, December 1 to April 30.  Additional details about these and other constraints will be included in discussions about specific strategies that follow.



Strategies



This section will describe the management action this AMP proposes to implement.  As such, it unveils the heart of management changes necessary to begin the process of transitioning to more reliance of bison and elk on native forage during winter.  Initial strategies for achieving sustainable population goals identified in the BEMP (Table 1) are presented by objective below.  The primary management actions available to the agencies for initiating change involve several flexible parameters of winter feeding and harvest.  To a lesser extent, vegetation protection and restoration can be important, particularly for improving long-term ecological balance and enhancing natural production of native forage.  Private lands are also an integral component as changes in elk and bison distribution occur and new challenges develop.  The likely consequences of implementing these strategies were evaluated in the BEMP.  The most relevant of these are summarized in Appendix 1.



Objective: [Implement] a phased reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) [to an extent where] elk and bison rely predominantly on native habitat (Table 1).



This objective is what the need for an adaptive management plan – this document – is central to.  As previously mentioned, the concept of reducing winter feeding after more than 100 years of the practice, and the associated behavioral conditioning of elk and bison to its presence, represents a formidable challenge that must be approached cautiously and systematically. The strategies discussed below have been developed in this context, with appropriate feedback mechanisms through rigorous monitoring and frequent evaluation.  Inability to meet this objective under the strategies presented here would trigger a thorough evaluation and development of more aggressive strategies.



Winter Feeding

Winter feeding parameters that could be modified include starting date, ending date, and daily ration.  To modify elk and bison behavior in the long run, delaying initiation of feeding is likely to have the greatest impact by gradually conditioning them to expect feed later on average, with the desired outcome of building a cohort of animals that rely primarily on native winter range and are not food conditioned. To reduce supplemental feeding overall, ending feeding early would also help decrease the amount of feed provided per animal per year.  Both would help decrease the total elk/bison fed days, the parameter we will use to measure progress toward reducing supplemental feeding.  



Initially, supplemental feeding will be delayed by approximately 2 weeks, depending on several variables (Table 4, Fig. 9).   Time of season could influence this interval, most likely shortening it as the feeding initiation date gets later.  During the last 20 years, feeding initiation dates, which have been based on forage availability, have varied from ? [date] to ? [date].  Delaying feeding by two weeks in January, for example, is likely to be more successful than doing so in February, when food stress and tendency for animals to move to private lands is greater.  Forage availability could also have an influence, particularly if a freeze thaw event resulted in an acute and large reduction in available forage.  Both time of season and forage availability considerations would be affected by the numbers of elk and bison on the NER.  And finally, the distribution of animals, particularly on private, livestock producing lands, would be considered.	Comment by Steve: Eric



A primary concern of manipulating feeding is elk winter mortality, particularly among calves.  As food becomes limited in winter, calves are usually the first to suffer because of being displaced by more dominant animals.  Monitoring programs will include measures of calf mortality and it will be an influencing parameter in feedback mechanisms.  The BEMP anticipated that elk mortality could increase from 1-2% overall to 1-5% (Appendix 1).



Initially, the termination of feeding, which is now based on a snow cover index and subjective evaluation of available forage, will occur about a week earlier.  The combination of a 2 week delay in feed initiation and 1 week advance in termination would shorten the feeding season by 3 weeks on average, or ??% based on an average feeding season length of ?? weeks from 1996-2015.



The AMP winter feeding strategy would include the establishment of additional key forage index sites and on-going measurements at those sites throughout the winter.



Harvest

Currently the Jackson elk herd is at the Wyoming Game and Fish Commission established objective of 11,000 animals, which means there is less flexibility in manipulation of harvest regimes than there would be if the herd was above objective.  Initially there would be little change in elk harvest programs on the NER, with the exception of allowing a limited number of any elk permits throughout the season, considering allowing bow hunting near developed areas (roads and buildings) and shifting the season about a week later (Table 4).  Allowing a limited number of any elk permits would be consistent with providing sport hunting recreation on National Wildlife Refuges (citation, NWR system act) and the NER (citation, CMP?), and possibly encourage more hunters to participate in antlerless elk hunts.  Monitoring programs and consideration of bull ratios in the GTNP summer segment (since most park bulls migrate to the NER) would help inform levels of take proposed.  Bow hunting in areas currently closed to firearms will likely increase harvest by eliminating “no-hunt” areas which can become sanctuaries for large numbers of elk. Shifting the hunt one week later is consistent with later migrations and will improve harvest effectiveness.



General elk harvest patterns in GTNP would continue to be based on need for harvest, summer segment population estimates, and mitigation for impacts on other resources and visitor activities. 



Elk herd population objectives are reviewed every five years by the Wyoming Game and Fish Commission and adjusted as necessary.  Serious consideration should be given to reducing the Jackson Elk Herd population objective.  Lowering the population would help compensate for reduced use of traditional native winter range and increased growth of short-distance migrants which has lead to significant increases of winter elk concentrations on the NER.   



[Insert long-term elk arrival graph – Eric]



The annual fall/winter arrival of elk to the NER during the past several decades has been occurring progressively later.  This trend may necessitate extending the elk hunting season later into the year to achieve harvest objectives.   



Bison hunts on the NER (bison hunting is prohibited in GTNP) would see little initial change (Table 4).  Consideration would be given to later hunt end dates commensurate with delayed feeding, and possible escorted hunting in the South Unit to help with distribution or discouraging bison from attempting to leave the NER via the south boundary into the town of Jackson.  If progress toward reaching the herd objective of 500 animals continues and the objective is reached in the near future, State quotas will likely be reduced and management flexibility will increase.



A cattle guard will be installed on the Refuge Road near the east end of Broadway Avenue to help prevent bison and elk herds from entering the Town of Jackson.  This will reduce the potential for dangerous human/wildlife interactions. 



Currently, the effectiveness of NER late-season harvest regimes is affected by December 1st winter closures immediately east of the refuge on BTNF lands.   Extensive elk telemetry data suggest that delaying the winter closures could aid elk management objectives.  NER officials will work with BTNF and WGFD officials to explore the possibility of allowing hunting in limited areas after December 1st in the future.



Annual herd-wide population estimates, elk summer herd segment estimates, temporal and spatial harvest patterns, and animal-fed-days would be monitored, and the resulting information would be used to inform ongoing evaluation of adaptive elk and bison management harvest programs (Figs. 9 and 10).



Hazing

No change in hazing practices is anticipated initially under this adaptive management framework.  



Private Lands Mitigation

Delaying the onset of NER feeding is likely to result in changes in bison and elk distribution (Appendix 1).  Some elk or bison may move to private lands in search of forage.  Of greatest concern is the potential for elk or bison to commingle with cattle of cow/calf operations, where brucellosis transmission could have considerable consequences, in the worst case requiring depopulation of the cattle herd.  



Several strategies would be employed to mitigate potential problems (Table 4), including providing incentives for non-breeding cattle operations (because brucellosis transmission to slaughter-bound cattle is not economically important), increased fencing in some limited areas to separate elk/bison from livestock feed lines, haze elk/bison away from livestock feed lines and purchase private lands easements to prevent co-mingling. A vital component in implementing these mitigation measures is to establish three seasonal Wildlife Conflict Technician positions which are supervised by the WGFD. These Technicians are also critical to the success of an expanded monitoring program vital to the AMP (see Monitoring section below).



A database will be established to track non-agricultural conflicts on private lands to determine trends which will help evaluate the effectiveness of AMP mitigation efforts. 



Preventing elk and especially bison from entering the Town of Jackson is essential in minimizing safety and private property conflicts.  Currently, bison are hazed northward when they drift south of Miller Butte.  A double cattle guard will be installed on the Refuge Road just north of Broadway Avenue.  This barrier is designed to prevent elk/bison from entering the Town of Jackson.   



Vegetation Restoration/Protection



[NER and GTNP staff to draft material]



Objective: Maintain natural bull-to-cow ratios in park summer herd (Table 1).



National Park Service management policy (NPS 2006) provides guidance for maintaining naturally regulated wildlife populations, free from the impacts of humans, to the greatest extent possible.  The final BEMP identified a goal of maintaining park elk bull:cow ratios (a common way of expressing sex and age ratios in wild ungulate populations) near 35 adult bulls per 100 adult cows, based on estimates of what this ratio would be in a herd free from the effects of human harvest.  The sex and age ratios of most North American elk populations are affected by sport hunting and herd managers generally maintain lower bull ratios. 



Harvest

Based on bull ratios in the park summer herd that were chronically below 35 bulls:100 cows, permit types for the park’s elk reduction program (ERP)  went to antlerless only in 2012.  ERP permit structures in the park will remain antlerless only unless the bull ratios consistently exceed 35:100 cows.  Park and refuge officials will work together to support this goal, recognizing that bulls harvested on the NER are most likely from the park summer herd segment.



A private lands Hunting Coordinator Position would be established and supervised by the WGFD to promote and coordinate hunting activity focused on Southern Herd Segment harvest in and around private lands in the Spring Gulch Area north to Moose, WY (Hunt Area 78).   

Table 4 [incomplete].  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Winter Feeding:







   Feed

Pelleted alfalfa

Pelleted alfalfa

No change

   Ration

8 lbs/day/elk

20 lbs/day/bison

8 lbs/day/elk

20 lbs/day/bison

No change, to minimize calf mortality 

   Start criteria:







     Available standing forage

300 lbs/acre, as measured at traditional key index sites

Generally 2 weeks later; index sites to be increased in number and distribution

Influencing factors:

- time of season

- forage availability

- numbers of elk/bison on NER

- elk/bison distribution

   End criteria:







      Available forage

Based on a snow cover index and subjective estimate of when residual or new forage is adequate

Generally 1 week earlier

 Development of more objective criteria for future implemen-

tation ongoing

Monitoring: 







  Animals on feed

Mid-winter census

Elk/bison fed days1



  Proportion of JEH on NER

  feed

Mid-winter census

Mid-winter census



  Calf mortality threshold



<= 10%



  Elk/bison distribution - visual







  Elk/bison distribution – 

  collars







  Winter mortality







  Elk summer range

  proportions















Harvest, National Elk Refuge elk:







   Frequency

Annual

Annual



   Begin Date

2nd week October

3rd  week October

Modified as necessary

   End Date

2nd week December

3rd week December

Modified as necessary

   Structure 

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- 1 week initial drawing

- 1 week left over 1st served

- partial week alternate

- daily 1st served alternates



1Number elk and bison on feed per day, totaled by feeding season.
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, National Elk Refuge elk:







  Refuge permit types

- 1st week any elk

- Antlerless only remainder of season

- Primarily antlerless only 

- limited any elk permits throughout season





   Access

Restrict access to specific locations

Restrict access to specific locations



  Hunt area boundaries



Consider expanding to allow bow hunting near developed areas



Harvest, National Elk Refuge bison:







Frequency

Annual

Annual



Begin date

August 15th

August 15th

Modified as necessary

End date

2nd or 3rd week January 

Consider later dates as appropriate 

Modified as necessary

structure

As per WGFD 

As per WGFD



Refuge permit types

Any bison or cow/calf per state license

Any bison or cow/calf per state license



access

Restrict access to specific locations

Restrict access to specific locations



Hunt area boundaries

Limited to north of Nowlin Creek area

Consider escorted hunting in South Unit as needed

Guided hunts in South Unit when authorized

Harvest, Grand Teton NP elk:







   Frequency

As needed

As needed



   Begin Date

3rd week October

3rd week October

Modified as necessary

   End Date

2nd week December

2nd week December

Modified as necessary

   License types

Antlerless only

Antlerless only1



   Special regulations:

Cartridge limits

Cartridge limits



      

Bear spray required

Bear spray required





Hunter safety card required

Hunter safety card required



Harvest, Bridger-Teton NF, Elk Hunt Area 80:







   Begin Date







   End Date



December 15

Would require change in winter closure dates

1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria.






Table 4, continued.  Comparison of current and adaptive primary management components and parameters.

 

Action

Current Management

Adaptive

Management

 

Comments

Harvest, Elk Hunt Area 78







   Structure





Changes at discretion of WGFD

   License types















Private Lands Mitigation:







   Cattle commingling



Incentives for non-breeding operation



   Hay depredation



Increased fencing



   Landscape damage







   Easement acquisition















Vegetation Restoration/ Protection: Elk Refuge















Vegetation Restoration/ Protection: Grand Teton
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management.

[image: ]

Figure  10. [example] Framework for harvest strategy and adaptive management.





Strategies Considered But Rejected



The BEMP considered several additional strategies for elk and bison management that, for a variety of reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The agencies reconsidered a subset of these during the development of this AMP (Table 5).  Since they were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them into this adaptive management plan, and thus they are not being considered at this time.  Table 5.  Strategies considered but rejected.

Strategy Considered

Reason Rejected

Fertility control in elk

Judged not reasonable or feasible in BEMP, primarily due to major technical, social, and financial hurdles1. For AMP discussed primarily with regard to the difficult to harvest herd segment in Hunt Area 78 on private lands, where federal agencies have no jurisdiction. 

Fertility control in bison

Impacts discussed at length in BEMP2. Not considered for AMP because current hunting programs appear effective at slowly moving the herd toward the 500 animal herd objective.

Agency reduction of bison or elk

Not considered necessary or desirable on federal lands because current hunting programs that utilize sport hunters are effective at meeting herd objectives.

Altering rations of supplemental feed?

Perhaps refer to appendix or side bar/box









1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf

2 USFWS and NPS 2007?













MODELS OF SYSTEM DYNAMICS 





Models provide a simplified representation of the biological system being managed. Adaptive management uses models of the managed system to link the objective response (e.g., elk winter distribution) to changes in the system resulting from management actions (e.g., altered initiation of winter feeding). 



[Paragraph on sources of error if needed? Should include process error in calf survival model.]



Elk winter distribution model



The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual model variance otherwise not explained by fixed effects. Year will be including as a random effect, providing several benefits. First, we don’t assume years are independent and comprise all of the factor levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed effect influences. Thus, the random year effect can be considered a latent variable describing elk behavior manifested as observed winter distribution. Second, because year effects are not treated as independent, estimated effects of year on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 2010). 	Comment by Warren, Jeffrey: I’m not comfortable with this interpretation yet and need to think about it some more. 



The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution (Fig. 2) is:









where the random intercept and residual model variance are



, and



, respectively. 



Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity). 	Comment by Warren, Jeffrey: Will need a more formal explanation of these variables and how they will be collected. May fit best in the monitoring section.	Comment by Warren, Jeffrey: If we use Hobbs’ model for predicting available forage these may be redundant.



Elk calf winter survival and forage deficits



The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the total estimate. 	Comment by Warren, Jeffrey: Put in winter feeding initiation paragraph above? Then note where more samples are necessary to improve the precision of the estimates. Need to run this model from 2007 forward to see where, on average, feeding was initiated so we can make treatment adjustments as necessary. This would also allow us to look at the relationship between key index sites estimates and Hobbs’ predictions. Need to consider validating Hobbs’ model with field sampling Eric is currently designing to see if we can use the Hobbs model moving forward. This would take some time with stripping the Hobbs model down to our needs, identifying data sources, and developing a workflow process so weekly estimates of available forage can be calculated. Would only be able to use snow data from SNOTEL sites that have data available online, which shouldn’t be too much of a problem. 



While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival generally higher than in unfed populations. Proposed feeding initiation criteria will result in later initiation of supplemental feed, which will be most influential to calf survival. There is currently little understanding regarding the relationship between initiation of winter feeding and calf survival, except that current feeding initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by 	Comment by Kerry Dr.: Need a citation here.	Comment by Kerry Dr.: OK, what are the differences in survival between fed and unfed calves;, i.e, give the reader an idea of what values of survival might actually be expected?  Also, on what period of time is the calculation of survival made?  12 months, or just over the period the calves are fed.







The parameters a and b determine how calf survival is related to available forage. Maximum calf survival is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and Mangel 1997). 





Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve of the relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large mortality event.  	Comment by USDA Forest Service: Here it is again.  What is this and what is its significance in management?



[image: ]

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of winter feeding on the National Elk Refuge. 





MONITORING 





Feeding Initiation Monitoring



NER uses weekly field estimates of the amount of forage available to elk to determine feeding initiation date.  Currently measurements are taken at key index sites representing areas preferred by elk on NER (see supplemental materials at end of this section).   These methods will be enhanced by 1) increasing the number of sampled sites to better represent the total amount of forage available to elk on the southern half of NER; 2) increasing the precision of estimates at each site by increasing the number of observers; and 3) extending the monitoring period later in the winter to assess the relationship between available forage and elk and bison distribution.



To better represent the total amount of forage available on the southern half of NER, a subsample of current key index sites will be retained to facilitate comparison with historic data, but additional random sample sites stratified by elk habitat preference will be added.   Historic elk distribution mapping and elk GPS collar data (NER unpublished data) suggest that the areas most preferred by elk on southern NER are associated with moderate to high forage production and green vegetation.  Because the distribution of forage production and greenness characteristics vary annually based on irrigation and precipitation patterns, we will annually map areas preferred and not preferred by elk and sample sites will be randomly selected within each of these mapped categories.   At least 3 historic key index sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be sampled each week from late December through the initiation of supplemental feeding.



Figure12. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.



Currently the NER biologist is the only person trained in the techniques used to estimate available forage (see supplemental materials).  At least 2 additional personnel will be trained in these techniques.  This will provide a backup in the event of future personnel changes and will facilitate error estimates of the available forage measurements at each site.  



Currently NER and WYGFD biologists monitor available forage conditions at least weekly from late December until average available forage at key index sites nears the threshold level of 300 lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre level at key index sites.   Therefore the monitoring period will be extended to include the intervening 2 weeks.  



Proportion of Elk Wintering on NER



A principal AMP goal is to reduce the number of elk wintering on NER.  Our strategy will be to effect redistribution of elk to native winter range from NER over time via shortening the duration of the feed season, and thus slowly conditioning elk to seek food elsewhere.  As feeding periods are shortened, the probability of younger elk age classes discovering NER feedgrounds will be reduced, and, hypothetically, that proportion of the JEH that utilizes NER feedgrounds will decline over time. We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD annual trend/classification count data provide a multi-year baseline data set to measure changes in the winter distribution of the JEH and categorizes observations by location.   In each year, we will calculate the proportion of total classified elk in the JEH that are classified on NER feedgrounds.  We will compare the 3-year running average post AMP implementation to the pre-implementation baseline.  The pretreatment baseline will be comprised of data from 2008-2015(16?), a time period that represents BEMP implementation prior to AMP actions (Figure 12).  



Elk Fed Days and Bison Fed Days



The BEMP and AMP implicitly assume that the transmission rate and prevalence of elk and bison diseases are density dependent and positively correlated with the number of elk and bison utilizing feedgrounds and the number of days they are fed.  We further assume the variables elk-fed-eays (EFD) and bison-fed-days (BFD) are a proxy for these conditions. EFD and BFD will be calculated annually for each species based on the following formulas: 



EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season



Figure14. Total and calf elk winter mortality (%) on NER in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average post AMP implementation.





Figure13. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of the Bison and Elk Management Plan and prior to the implementation of the Adaptive Management Plan (2008-2015).  These values represent the pretreatment baseline which will be compared to the 3 year running average EFD and BFD post AMP implementation.



BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season

 

Because EFD and BFD are influenced by feed season length and the number of animals on feed,  the AMP strategy of delaying the initiation of supplemental feeding will inherently reduce the number of EFD and BFD through a reduction in average feed season length.  We believe that EFD will be further reduced by encouraging a greater proportion of the Jackson Elk Herd to winter on native winter range, thereby  reducing the number of elk occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year running average post AMP implementation compared to mean EFD and BFD from 2008-2015.   The running average is an appropriate comparison because it will help account forwide annual variation in EFD and BFD associated with winter severity (Fig. 13)



Elk Winter Mortality Monitoring



NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER biologists and other refuge staff conduct a survey of all non-hunting related winter elk mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex class and percent mortality is calculated using the corresponding number of elk classified on NER feedgrounds as the denominator.  We will continue to monitor elk winter mortality using the same methods post AMP implementation, which will allow trend comparisons to the pre AMP baseline (Figure 14).  Under the AMP framework, we believe the 3 year running averages for total and calf winter elk mortality will be within the range of variation exhibited by the pre AMP baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter severity and disease outbreaks, and that winter mortality occasionally exceeds >3% total mortality and >10% calf mortality.  Post AMP mortality in excess of these levels may warrant shortening the 2-week feeding initiation delay in subsequent years.



Elk Collaring



One of the AMP’s principal strategies is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a response, we propose maintaining a sample of 50 GPS collars on elk that winter on NER throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-AMP baseline data.   



NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre AMP baseline period.    We hypothesize that elk movements from NER to surrounding private lands will increase during the AMP implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus private lands during time periods of interest.  The principal time period of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes.



Fifty adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 50 elk desired sample size.  



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  process includes brucellosis seroprevalence,  pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).



Disease



The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of endemic elk and bison diseases and mitigate transmission risk associated with the introduction of novel diseases.  We hypothesize that brucellosis seroprevalence will decline post AMP implementation.  There are no recent brucellosis seroprevalence data for elk on the National Elk Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the pre-treatment baseline to evaluate post AMP change.  



Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 it has been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No CWD positive cases have been detected in the JEH, which given the long term persistence of the disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. However, most evidence suggests that the distribution of CWD is increasing and that its introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate management response, and therefore ongoing monitoring at sample sizes sufficient to detect 1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues collected primarily from hunter harvested elk, and past experience suggests that 2 full time technicians working from September-December are necessary to ensure minimum sample size. Typical costs associated with 2 technicians are $32,000 per year.







EVALUATION/FUTURE MANAGEMENT





Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, sustained commitment.  Change is unlikely to happen fast, and interpreting effects of adaptive management actions will be complicated by varying environmental conditions from year to year.  Consequently, we anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years.  Actions completed each year, the results of monitoring programs, and any proposed changes in course will be presented in an annual adaptive management update/report, completed by NER staff by the end of March for the previous year. 



Investigating the potential effects of climate change on elk and bison management will be important in the long-term.  During implementation of this plan, we will collect a variety of data that can be drawn upon for this purpose.  



PUBLIC OUTREACH AND EDUCATION 



The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  



An effective Public Outreach and Education program is essential for effective AMP implementation.  The practice of feeding elk evokes passionate responses from those that oppose and those that support this practice.  The general public and especially key stakeholder groups must understand the biological needs for and strategies of the AMP in order to gain general consent to modify longstanding elk/bison herd management methods.  



A detail communication plan to guide outreach and education efforts can be found in Appendix 3.












SCHEDULETable 6.  Adaptive Management Plan proposed schedule.

Action

Date

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform)

February 2016

Public outreach and education

March 2016

Initiate private lands conflicts mitigation contacts/actions

March 1, 2016

Implement enhanced forage monitoring 

March 1, 2016

Initiate changes in supplemental feeding protocol

January 2017

Monitoring/Evaluation/Annual Report

June 2017





Table 7.  Anticipated schedule of annual Adaptive Management Plan activities.

Activity

Month



J

F

M

A

M

J

J

A

S

O

N

D

Elk and bison classification



x





















Irrigation











x

x

x

x







Forage estimates

x

x

x

x















x

Etc…..

























[This table just for example.  We could do the same with longer term schedule using years instead of months at the top if desired/necessary.]









BUDGETTable 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











     Temporary bison fencing











     Hayfields restoration











     Exotic plant mitigation











     monitoring











Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 2007).

Populations

· Jackson elk herd objective of 11,000 would be maintained.

· New Jackson bison herd objective of 500 established.

Winter Feeding

· Supplemental feeding could be delayed or could occur earlier compared to current practices.

· Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years.

· Ration or pellet composition might need to be changed.

· Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999).

· Mechanical means could be used to increase forage access for elk after snow crusting events.

· Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition).

· Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced. 

· Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced.

Winter Distribution

· Elk densities on the NER would decline due to more reliance on standing forage and wider distribution.

· Elk use of lands surrounding the NER would increase, including:

· USFS lands east of the NER

· Gros Ventre feedgrounds possibly

· Southern GTNP

· State feedgrounds south of the NER

· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments.

· As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced.

· Elk and bison distribution would increase as the animals relied more on native winter range.

· Fewer animals would be present on the refuge.

Mortality

· As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality.

· More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation.

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities.

· Late winter calf ratios could decrease as a result of higher winter calf mortality

· Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%.

· Overall, a higher total winter mortality rate of approximately 5% could be expected.

Disease

· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD.

· The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution.

· Health and sustainability of the Jackson elk herd would be enhanced in the long term.

· Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population.

Private Lands

· The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective management.

· Private land conservation easements within NER boundaries would promote wider distribution. 




APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods



At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of observers to facilitate estimation of error.

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage.

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean forage availability at historic key index sites and random sites over time.




APPENDIX 3.  Communication Plan



Communication Goals



Prior to the Adaptive Management Plan’s Implementation



· Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and possible effects on wintering herds.

· Utilize a variety of outreach methods to inform the public on public comment opportunities.

· Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, elected officials, and other identified audiences.



During the Adaptive Management Plan’s Implementation



· Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the landscape, in animal behavior, or in animal health.

· Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background information.



Communication Objectives



· Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms.

· Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment opportunities exist, and how the plan is being implemented.

· Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan.

· Develop and provide methods for the public to submit written comments on the Adaptive Management Plan.

· Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being portrayed to the public.



Current Outreach Resources



· National Elk Refuge web site

· National Elk Refuge news release list

· (approximately  300 contacts)

· National Elk Refuge Twitter site (1,039 followers)

· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/)

· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics

· Display panels in the Visitor Center theater for temporary displays



Available Supporting Outreach Resources



· USFWS Mountain–Prairie External Affairs staff

· USFWS Mountain–Prairie web site, including the

· “Top Stories” feature

· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page

· USFWS National Wildlife Refuge System

· Facebook page

· USFWS Facebook page



Previous Outreach Efforts



· NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage production. 

· Post the above news stories as Content.

· Management System (CMS) articles.

· Post CMS news story promos so they prominently appear on the home page, linking readers to the articles.

· Send out Twitter messages linking viewers back to the news stories.

· Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help understand or visualize the content.

· Utilized the Conservation link on the web Content

· Management System to post information about

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan.

· Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk Refuge does not manage the site.



Additional Outreach Opportunities



· Public meetings in Jackson and other identified locations.

· Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top Video” feature.

· Live radio interview on KHOL (Jackson, WY radio)

· Wyoming Public Radio interview with Refuge management staff

· Interviews with local print media sources

· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast meetings (with Federal agencies and local elected officials).



Target Audiences



Internal

· Regional and National USFWS Leadership

· Refuge permanent staff

· Refuge seasonal staff

· Refuge volunteers



External

· Congressional representatives

· State of Wyoming leadership

· Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest

· Wyoming Game & Fish Department

· Other NER partners, including county and town agencies and local nonprofit organizations

· Local elected officials

· Private landowners in proximity to the National

· Elk Refuge or neighboring Federal lands

· Tribes

· Local and state media

· Local public



Key Outreach Topics



· Overview of BEMP objectives

· Strategy to change elk/bison behavior

· Threat of disease

· Natural mortality rates

· Anticipated winter distribution changes for bison/elk

· Mitigate negative effects on private lands

· Change elk behavior and distribution while avoiding increased mortality.

· Explain the historic reasons a supplemental feeding program began and why it was continued.  

· Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 



 

 iv  
 

private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
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(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 

0

200000

400000

600000

800000

2008 2009 2010 2011 2012 2013 2014 2015

Elk Fed Days Bison Fed Days



 

 26  
 

 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
 

 

 

 

 
 

 



From: Steve Kallin
To: Mike Blenden
Subject: Updated AMP Implementation Planning
Date: Thursday, July 23, 2015 1:12:53 PM
Attachments: Adaptive Management Implementation Planning 7-22-2015.docx

Mike:
 
Attached is an updated draft AMP Implementation Planning document per our discussion.  I have
made some relatively minor changes to the main body of the document.  You may want to focus
your review on Attachment 2 which more clearly identifies various implementation actions in 2016.
 
This document should be considered DRAFT because the changes have not been reviewed or
discussed with the Adaptive Management Planning Team.  They may have some insights which
prompt changes.  The next AMP Team meeting is August 3.  I will update you concerning feedback
about this document from the Team after that date.
 
Give a call to discuss at your convenience,  
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov
mailto:mike_blenden@fws.gov
mailto:steve_kallin@fws.gov







DRAFT	DRAFT	DRAFT	DRAFT	DRAFT	DRAFT

Adaptive Management Implementation Planning – July 22, 2015

Background

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.  

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which became the National Elk Refuge.  Since that time, there have only been eight years when supplemental feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on the NER in the early 1980’s.   

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a legal challenge defending changes to its traditional bison/elk management.

A team of land management agency representatives are jointly developing an Adaptive Management Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term goals for these herds. This Team includes: Grand Teton National Park (GTNP), Bridger-Teton National Forest (BTNF), Wyoming Game and Fish Department (WGFD) and the National Elk Refuge (NER).     

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for public acceptance of management changes and ultimately the support necessary for the successful implementation of the AMP and for achieving BEMP goals.  

A draft “AMP Completion and Implementation Schedule” was presented to the FWS Region 6 leadership on May 26, 2015.  Potential changes to the proposed AMP completion schedule are discussed in Section A.  Key steps to prepare for AMP implementation are described in Section B.  A draft “AMP Implementation Budget” is outlined in Section C which describes the cost of initial implementation of steps discussed in Section B.  The proposed “AMP Completion Schedule” and draft “AMP Implementation Schedule” are included in Attachments 1 and 2.

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to identify and estimate the cost of preparation in order to successfully implement the AMP.  







SECTION A – Changes to the Draft AMP Completion Schedule and potential Ramifications 

Public comment period:

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would be used to analyze and incorporate substantive public comments into the AMP, and if necessary, respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The purpose of this review to provide the public an opportunity to review and comment before the AMP is implemented.

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP review and comment period.  

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and support for changes to bison/elk management without first providing the public an opportunity to review and comment on the plan.  Eliminating this expected step in the process of initiating change on federal land in Teton County would be a strategic blunder.  The backlash could be significant and would not produce a benefit commensurate with the anticipated negative public response.  

Peer review:

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife professionals with expertise in this area would likely help improve the AMP by providing a perspective from outside of Teton County.   Secondly, this review could help provide additional credibility for the AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.  

Eliminate or abbreviate Agency Reviews:

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be shortened if agencies could expedite their review and comment periods.  However, there may be significant disagreements by agency leadership on any number of AMP issues.  Without time to address these concerns, we run the risk of losing essential support from key partners necessary for implementation success.   The AMP Team will attempt to expedite Plan Reviews through their respective agency leadership.   





SECTION B – Preparation necessary for AMP implementation success

1. Public Outreach and Education

It is essential for the general public, elected officials and engaged stakeholder groups to understand BEMP Goals/Objectives and how AMP implementation will change the way bison and elk herds have been traditionally managed in the Jackson Area.  Below is a list of important topics which would be addressed before and during the AMP implementation process.  

a. Overview of BEMP Goals/Objectives

b. Strategy to change elk/bison behavior

c. Threat of disease

d. Natural mortality rates

e. Anticipated winter distribution changes for bison/elk

f. Mitigate negative effects on private lands

g. Change elk behavior and distribution while avoiding increased mortality.

h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd objectives and to prevent significant starvation events.  The NER It is not strictly for altruistic or wildlife health reasons.

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison.



2. Mitigate conflicts with domestic livestock 

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to domestic livestock by holding elk/bison on the NER through the use of supplemental feeding.  Changing elk behavior as recommended in the AMP will elevate the risk of elk/bison  co-mingling with domestic livestock.  We need to have the resources and strategy to prevent co-mingling.  If a livestock herd becomes infected with brucellosis, the FWS will likely be taken to court for damages and must be able to show that comprehensive mitigation measures were taken to prevent co-mingling .

a. Ranchers will need assistance to prevent co-mingling between domestic livestock and elk/bison.  History has shown that Jackson Area domestic livestock can become infected with brucellosis, and cause significant financial hardships to ranchers.  An example is the Lockheart/Gill herds which were infected with brucellosis in the early 2,000’s and required depopulation.  These producers are primarily located northeast, west and southwest of the NER. 

i. Incentives through perpetual or short-duration easements are necessary to remove cattle from the proximity of wintering elk to prevent brucellosis transmission. 

ii. Three new Wildlife Conflict Technician positions, supervised by the WGFD, are needed to assist Ranchers in preventing co-mingling.  These positions will also assist subdivision private landowners in preventing and resolving conflicts with elk/bison.   

b. Fencing assistance for small horse feeding operators to prevent hay depredation and injury from bison.

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will require funding and Wildlife Conflict Technician assistance.



3. Mitigate conflicts with landowners primarily in subdivisions west of the NER

Wildlife Conflict Technicians will assist private landowners in mitigating conflicts by advising methods to protect ornamental and natural vegetation used for landscaping.  They may also haze or remove aggressive animals posing safety threats around homes.  This effort may be augmented through a partnership with the Jackson Hole Conservation Alliance’s “Wild Neighborhoods” Program.     



4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue 

When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the Town of Jackson would be a colossal public relations nightmare that would almost certainly make national news.  These animals would pose a safety risk to humans, pets and cause property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be destroyed. This must be avoided at all costs. 



In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the supplemental feeding season approached last year, a group of bison approached within several hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry bison pioneering off the NER some evening when refuge staff are not present to haze them.  A double cattle guard should be installed at this location to prevent primarily bison and/or elk from entering the town of Jackson while feeding is delayed.  This structure should be covered May-December with metal plates to prevent accidental injury to pedestrians.  



5. Collect sound biological data before and during initiation of AMP strategy  

This is important because our updates to the public and possible defense in court needs to be based the best available science.  GPS collars on elk will enable us to track the movement of elk to determine and anticipate impacts to private lands, changes in behavior, distribution, and survival.  Monitoring will be a key component of the adaptive management process.



The estimate for GPS collars the first year is $115,000 with $29-30,000 each year for the next two years to replace collars.  After three years, funding or RO assistance will be necessary to analyze GPS data.    



SECTION C - AMP Draft Initial Implementation Budget

The draft budget below only covers preparation and operation costs for the first year.  A more complete and comprehensive, long-term budget will be included in the final AMP.  Funding sources are not identified but it is assumed most of the funds identified below will be provided through the National Elk Refuge (U.S. Fish and Wildlife Service) and the Grand Teton National Park (National Park Service).  

		ITEM #

(Sec. B Above)

		TASK DESCRIPTION

		ESTIMATED 

COST

		INITIATION

DATE



		1.

		Public outreach, meetings, advertising, 2-minute video

		$11,000

		2/2016



		2.

		Fencing on private land to prevent co-mingling; two small (1 acre) projects.

		$40,000

		5/2016



		3.

		WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr)

     -Operation expenses

		$91,000

$10,000

		1/2016



		4.

		Install double cattle guard on Refuge Road at Broadway Ave. (4 each @$4,000 materials + $5,000 installation $1,000 metal plates = $40,000

		$81,000

		10/2015



		5.

		-50 Elk radio telemetry collars the first year; Iridium Platform.

-Wildlife Technician for enhanced monitoring

		$115,000

$23,000

		3/2016



































ATTACHMENT 1

Draft Schedule for Completion of the Adaptive Management Plan



		

		AMP PLANNING AND APPROVAL PROCESS

		DEADLINE



		1

		Finalize management strategies and modeling to explain present conditions.  

		July 15, 2015



		2

		Develop monitoring plan to evaluate impacts of management strategies.

		August 1



		3

		[bookmark: _GoBack]Develop Peer Review panel 

		August 1



		4

		Update Draft AMP with above info

		August 15



		5

		Agency review of draft

		September 15



		6 

		Changes from Agency comments

		October 1



		7

		Peer Review

		November 1



		8 

		Interagency Team review of Peer Comments, discussion and changes to AMP 

		December 1



		9

		Second agency review if significant changes occurred during Peer review process

		January 1, 2016



		10

		Public Comment

		February 1



		11

		Evaluate public comments and make changes to AMP as needed

		February 15



		12

		Final Signatures (FWS & NPS Regional Offices)

		March 1











Attachment 2

Draft AMP Implementation Summary Table

		DATE

		ACTION

		ADDITIONAL INFORMATION



		3/1/2016

		Finalize Adaptive Management Plan

		See Attachment 1 for steps and schedule



		3/1/2016

		Initiate Public Outreach and Education 

		Follow AMP Communication Plan.  Emphasize Feed Ground Information Tours with Elected Officials and Ranchers.



		3/1/2016

		Capture Elk; Equip with GPS Collars

		Approximately 50 collared cow elk.



		3/1/2016

		Initiate Private Lands Mitigation

		Wildlife Conflict Technician to prepare to respond to conflicts with private landowners. 



		4/1/2016 

		Initiate Early Seasonal Termination of Supplemental Feeding

		Have one Wildlife Conflict Technician on WGFD staff prior to this date. Provides opportunity to identify elk/bison conflict areas and plan focused mitigation measures for 2017.



		5/1/2016

		Meet with Ranchers to discuss Conservation Easement  interest

		Conservation Easements to Prevent Co-mingling between livestock and elk/bison.



		11/2016

		Implement Enhanced Forage Monitoring

		Include additional sites in cooperation with WGFD Biologist.



		1/2017

		Delay Start of Supplemental Feeding 

		Purpose is to move elk to native winter range and begin to build an elk cohort that  is not habituated to supplemental feed.
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DRAFT DRAFT DRAFT DRAFT DRAFT DRAFT 

Adaptive Management Implementation Planning – July 22, 2015 

Background 

The National Elk Refuge and the Grand Teton National Park completed the Bison and Elk Management 
Plan (BEMP) in April, 2007.  An over-arching strategy of the BEMP is to reduce reliance on the National 
Elk Refuge supplemental feeding program and under certain conditions, eliminate this practice.   

A winter supplemental feeding program was initiated in 1910 in the Jackson area on lands which 
became the National Elk Refuge.  Since that time, there have only been eight years when supplemental 
feeding did not occur.  Supplemental feeding has occurred every year since bison began wintering on 
the NER in the early 1980’s.    

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk are 
identified with the rich and unique legacy for which Jackson Hole is known around the world.  De-
emphasizing and perhaps eliminating the supplemental feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton County, and the State of Wyoming.  Numerous pro-feeding 
stakeholder groups will vociferously oppose this change, while many anti-feeding groups will support 
this effort.  Elk and winter feeding evoke passionate responses from those that oppose and those that 
support winter feeding, so regardless of the change, there is a good chance the NER will find itself in a 
legal challenge defending changes to its traditional bison/elk management. 

A team of land management agency representatives are jointly developing an Adaptive Management 
Plan (AMP), a task identified in the BEMP which will help guide management to achieve the long-term 
goals for these herds. This Team includes: Grand Teton National Park (GTNP), Bridger-Teton National 
Forest (BTNF), Wyoming Game and Fish Department (WGFD) and the National Elk Refuge (NER).      

The AMP Team believes that avoiding dramatic events such as catastrophic starvation, brucellosis 
infection of domestic livestock or major wildlife incursions into the town of Jackson, is essential for 
public acceptance of management changes and ultimately the support necessary for the successful 
implementation of the AMP and for achieving BEMP goals.   

A draft “AMP Completion and Implementation Schedule” was presented to the FWS Region 6 leadership 
on May 26, 2015.  Potential changes to the proposed AMP completion schedule are discussed in Section 
A.  Key steps to prepare for AMP implementation are described in Section B.  A draft “AMP 
Implementation Budget” is outlined in Section C which describes the cost of initial implementation of 
steps discussed in Section B.  The proposed “AMP Completion Schedule” and draft “AMP 
Implementation Schedule” are included in Attachments 1 and 2. 

There will be an increased cost for implementing the AMP.  The table in Section C below is an attempt to 
identify and estimate the cost of preparation in order to successfully implement the AMP.   



 

2 
 

 

 

 

SECTION A – Changes to the Draft AMP Completion Schedule and potential 
Ramifications  

Public comment period: 

The Draft AMP completion schedule identifies 30 days for the public review and comment process.  
Comments from the public would be accepted for two weeks (15 days).  The remaining 15 days would 
be used to analyze and incorporate substantive public comments into the AMP, and if necessary, 
respond in writing to those providing comments.   This review is not a requirement to satisfy NEPA.  The 
purpose of this review to provide the public an opportunity to review and comment before the AMP is 
implemented. 

Residents of Jackson and Teton County are a highly engaged citizenry concerning natural resource 
issues.  They expect an opportunity to review and comment on Federal Agency Plans that will impact the 
lands they love.  This was evidenced by the approximately 11,000 comments received during the BEMP 
review and comment period.   

There will be intense public criticism of the FWS/NPS and the AMP if we do not provide the public an 
opportunity to review and comment.  It will be difficult if not unlikely to obtain public acceptance and 
support for changes to bison/elk management without first providing the public an opportunity to 
review and comment on the plan.  Eliminating this expected step in the process of initiating change on 
federal land in Teton County would be a strategic blunder.  The backlash could be significant and would 
not produce a benefit commensurate with the anticipated negative public response.   

Peer review: 

A Peer review of the Draft AMP would serve three purposes.  First, feedback from respected wildlife 
professionals with expertise in this area would likely help improve the AMP by providing a perspective 
from outside of Teton County.   Secondly, this review could help provide additional credibility for the 
AMP with some segments of the public.  Third, there is the likelihood the AMP will be challenged in 
court.  Our ability to defend the AMP in court would likely be enhanced with a Peer review.   

Eliminate or abbreviate Agency Reviews: 

A total of 75 days are scheduled for two AMP reviews by Agency leadership.   This time could be 
shortened if agencies could expedite their review and comment periods.  However, there may be 
significant disagreements by agency leadership on any number of AMP issues.  Without time to address 
these concerns, we run the risk of losing essential support from key partners necessary for 
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implementation success.   The AMP Team will attempt to expedite Plan Reviews through their respective 
agency leadership.    

 

 

SECTION B – Preparation necessary for AMP implementation success 

1. Public Outreach and Education 

It is essential for the general public, elected officials and engaged stakeholder groups to 
understand BEMP Goals/Objectives and how AMP implementation will change the way bison 
and elk herds have been traditionally managed in the Jackson Area.  Below is a list of important 
topics which would be addressed before and during the AMP implementation process.   

a. Overview of BEMP Goals/Objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding increased mortality. 
h. Explain the underlying reasons for feeding.  Generally, it is to support WGFD elk herd 

objectives and to prevent significant starvation events.  The NER It is not strictly for 
altruistic or wildlife health reasons. 

i. Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 bison. 

 
2. Mitigate conflicts with domestic livestock  

The BEMP has a firm goal and corresponding strategy of preventing brucellosis transmission to 
domestic livestock by holding elk/bison on the NER through the use of supplemental feeding.  
Changing elk behavior as recommended in the AMP will elevate the risk of elk/bison  co-
mingling with domestic livestock.  We need to have the resources and strategy to prevent co-
mingling.  If a livestock herd becomes infected with brucellosis, the FWS will likely be taken to 
court for damages and must be able to show that comprehensive mitigation measures were 
taken to prevent co-mingling . 

a. Ranchers will need assistance to prevent co-mingling between domestic livestock and 
elk/bison.  History has shown that Jackson Area domestic livestock can become infected 
with brucellosis, and cause significant financial hardships to ranchers.  An example is the 
Lockheart/Gill herds which were infected with brucellosis in the early 2,000’s and 
required depopulation.  These producers are primarily located northeast, west and 
southwest of the NER.  



 

4 
 

i. Incentives through perpetual or short-duration easements are necessary to 
remove cattle from the proximity of wintering elk to prevent brucellosis 
transmission.  

ii. Three new Wildlife Conflict Technician positions, supervised by the WGFD, are 
needed to assist Ranchers in preventing co-mingling.  These positions will also 
assist subdivision private landowners in preventing and resolving conflicts with 
elk/bison.    

b. Fencing assistance for small horse feeding operators to prevent hay depredation and 
injury from bison. 

c. Most livestock hay stacks are fenced but may need to electrify to keep bison out.  Will 
require funding and Wildlife Conflict Technician assistance. 
 

3. Mitigate conflicts with landowners primarily in subdivisions west of the NER 
Wildlife Conflict Technicians will assist private landowners in mitigating conflicts by advising 
methods to protect ornamental and natural vegetation used for landscaping.  They may also 
haze or remove aggressive animals posing safety threats around homes.  This effort may be 
augmented through a partnership with the Jackson Hole Conservation Alliance’s “Wild 
Neighborhoods” Program.      
 

4. Prevent elk/bison from entering the Town of Jackson at the end of Broadway Avenue  
When forage on the NER becomes scarce, bison have demonstrated a tendency to migrate 
south toward Jackson to search for food.  Having a herd of bison, even small numbers enter the 
Town of Jackson would be a colossal public relations nightmare that would almost certainly 
make national news.  These animals would pose a safety risk to humans, pets and cause 
property damage.  It’s unlikely they could be herded out of Jackson and would likely need to be 
destroyed. This must be avoided at all costs.  
 
In the past, refuge staff hazed bison northward when they reach the Nowlin Gate.  As the 
supplemental feeding season approached last year, a group of bison approached within several 
hundred yards of the NER entrance at the end of Broadway Ave.    It is easy to envision hungry 
bison pioneering off the NER some evening when refuge staff are not present to haze them.  A 
double cattle guard should be installed at this location to prevent primarily bison and/or elk 
from entering the town of Jackson while feeding is delayed.  This structure should be covered 
May-December with metal plates to prevent accidental injury to pedestrians.   
 

5. Collect sound biological data before and during initiation of AMP strategy   
This is important because our updates to the public and possible defense in court needs to be 
based the best available science.  GPS collars on elk will enable us to track the movement of elk 
to determine and anticipate impacts to private lands, changes in behavior, distribution, and 
survival.  Monitoring will be a key component of the adaptive management process. 
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The estimate for GPS collars the first year is $115,000 with $29-30,000 each year for the next 
two years to replace collars.  After three years, funding or RO assistance will be necessary to 
analyze GPS data.     
 

SECTION C - AMP Draft Initial Implementation Budget 

The draft budget below only covers preparation and operation costs for the first year.  A more complete 
and comprehensive, long-term budget will be included in the final AMP.  Funding sources are not 
identified but it is assumed most of the funds identified below will be provided through the National Elk 
Refuge (U.S. Fish and Wildlife Service) and the Grand Teton National Park (National Park Service).   

ITEM # 
(Sec. B 
Above) 

TASK DESCRIPTION ESTIMATED  
COST 

INITIATION 
DATE 

1. Public outreach, meetings, advertising, 2-minute video $11,000 2/2016 
2. Fencing on private land to prevent co-mingling; two small (1 

acre) projects. 
$40,000 5/2016 

3. WGFD Wildlife Conflict Technicians; 3 at 6 months ($19.66/hr) 
     -Operation expenses 

$91,000 
$10,000 

1/2016 

4. Install double cattle guard on Refuge Road at Broadway Ave. (4 
each @$4,000 materials + $5,000 installation $1,000 metal 
plates = $40,000 

$81,000 10/2015 

5. -50 Elk radio telemetry collars the first year; Iridium Platform. 
-Wildlife Technician for enhanced monitoring 

$115,000 
$23,000 

3/2016 
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ATTACHMENT 1 
Draft Schedule for Completion of the Adaptive Management Plan 
 

 

 
 

Attachment 2 
Draft AMP Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
3/1/2016 Finalize Adaptive Management Plan See Attachment 1 for steps and schedule 
3/1/2016 Initiate Public Outreach and 

Education  
Follow AMP Communication Plan.  Emphasize 
Feed Ground Information Tours with Elected 
Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss 
Conservation Easement  interest 

Conservation Easements to Prevent Co-mingling 
between livestock and elk/bison. 

11/2016 Implement Enhanced Forage 
Monitoring 

Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding  

Purpose is to move elk to native winter range and 
begin to build an elk cohort that  is not 
habituated to supplemental feed. 

 

 AMP PLANNING AND APPROVAL PROCESS DEADLINE 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 Final Signatures (FWS & NPS Regional Offices) March 1 
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Briefing Statement 	Grand Teton National Park					

Bureau: 		NPS 

Issue:		Bison and Elk Adaptive Management Planning

Date:		May 2015 





Key Points:

· Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER).

· In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the BLM, BTNF, and USDA Animal Plant Health Inspection Service.

· The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for reducing the reliance of bison and elk on supplemental winter feed provided by the NER.

· In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.    

· The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015.

· The discussion focused on habitat and herd management actions to date, but the working group has begun to incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding.



 Background:

· The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. 

· The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a controlled reduction when necessary for the proper management and protection of the elk herd. The program is managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other park resources and values, including the protection of grizzly bears.



Current Status:

· The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective of 1600. 

· In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much lower than in each of the past ten or more years.

· The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out feeding on the NER.



Interested Parties:

· Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local communities; Wyoming congressional delegation.



Contact:	

David Vela, Superintendent, 307-739-3410

 (
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Hi All:
 
Attached is a revised Step Down Plan completion schedule which conforms to direction I just
received from our Regional Office. Please review the steps and timeline in Attachment 1 and provide
me your comments by COB tomorrow.  Sorry for the short-turnaround but I need to send this to the
RO by Friday.
 
Please look at the schedule with your involvement in mind and consider leave/vacation you have
scheduled. 
 
In a perfect world, this revised schedule could work, but I’ve found that Jackson is not part of that
perfect world.  This schedule is tight and there are many places where the proposed completion
dates may be missed.  I am especially concerned that we may be directed to fully implement the
step down plan before mitigation measures are in place for private land conflicts, before GPS collars
are on elk and before the public is ready, or at least well informed about significant management
changes for the herds.
 
Thanks for your help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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ATTACHMENT 1

Draft Schedule for Completion of the BEMP Step Down Management Plan

Amended per Regional Office Direction – 8/12/2015

		

		STEPDOWN PLAN 

COMPLETION AND APPROVAL PROCESS

		INITIATE

		COMPLETE

		WORK DAYS



		1

		Finalize management strategies and modeling to explain present conditions.  

		July 1, 2015

		July 15, 2015

		11



		2

		Develop monitoring plan to evaluate impacts of management strategies.

		July 15, 2015

		August 1, 2015

		14



		3

		Identify peer review panel 

		August 17, 2015

		August 21, 2015

		5



		4

		Step Down Planning Team meets to review changes to draft plan

		Aug. 17, 2015

		Aug. 30, 2015

		10



		5

		Agency and peer review of draft

		Sept. 1, 2015

		Sept. 16, 2015

		12



		6 

		Incorporate changes from agency/peer review comments

		Sept. 17, 2015

		Sept. 23, 2015

		5



		7

		Step Down Planning Team to review proposed agency/peer review changes. Finalize draft.

		Sept. 24, 2015

		Sept. 29, 2015

		4



		8

		Public review and comment period

		Oct. 1, 2015

		Oct. 15 , 2015

		10



		9 

		Review public comments and incorporate changes  

		Oct. 16, 2015

		Oct. 27, 2015

		8



		10

		Step Down Planning Team meets to review changes and finalize draft plan

		Nov. 9, 2015

		Nov. 20, 2015

		9



		11

		Final agency review and comment.

		Nov. 23, 2015

		Nov. 30, 2015

		5



		12

		Update plan with agency comments

		Dec. 1, 2015

		Dec. 11, 2015

		9



		13

		Final Signatures (FWS & NPS Regional Offices)

		Dec. 14, 2015

		Dec. 24, 2015

		9











Attachment 2

Draft Step Down Plan Implementation Summary Table

		DATE

		ACTION

		ADDITIONAL INFORMATION



		12/24/2015

		Finalize Step Down Plan

		See Attachment 1 for steps and schedule



		1/1/2016

		Initiate Public Outreach and Education 

		Follow Step Down Communication Plan.  Emphasize Feed Ground Information Tours with Elected Officials and Ranchers.



		3/1/2016

		Capture Elk; Equip with GPS Collars

		Approximately 50 collared cow elk.



		3/1/2016

		Initiate Private Lands Mitigation

		Wildlife Conflict Technician to prepare to respond to conflicts with private landowners. 



		4/1/2016 

		Initiate Early Seasonal Termination of Supplemental Feeding

		Have one Wildlife Conflict Technician on WGFD staff prior to this date. Provides opportunity to identify elk/bison conflict areas and plan focused mitigation measures for 2017.



		5/1/2016

		[bookmark: _GoBack]Meet with Ranchers to discuss Conservation Easement  interest

		Conservation Easements to Prevent Co-mingling between livestock and elk/bison.



		11/2016

		Implement Enhanced Forage Monitoring

		Include additional sites in cooperation with WGFD Biologist.



		1/2017

		Delay Start of Supplemental Feeding by two weeks

		Purpose is to move elk to native winter range and build an elk cohort that is not habituated to supplemental feed.



		

		Continue/repeat actions listed in 2016.
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comments 
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8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 
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Hi All:
 
Attached is a revised Step Down Plan completion schedule which conforms to direction I just
received from our Regional Office. Please review the steps and timeline in Attachment 1 and provide
me your comments by COB tomorrow.  Sorry for the short-turnaround but I need to send this to the
RO by Friday.
 
Please look at the schedule with your involvement in mind and consider leave/vacation you have
scheduled. 
 
In a perfect world, this revised schedule could work, but I’ve found that Jackson is not part of that
perfect world.  This schedule is tight and there are many places where the proposed completion
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Thanks for your help,
 
Steve Kallin
Project Leader
National Elk Refuge
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Hi All:
 
Attached is a revised Step Down Plan completion schedule which conforms to direction I just
received from our Regional Office. Please review the steps and timeline in Attachment 1 and provide
me your comments by COB tomorrow.  Sorry for the short-turnaround but I need to send this to the
RO by Friday.
 
Please look at the schedule with your involvement in mind and consider leave/vacation you have
scheduled. 
 
In a perfect world, this revised schedule could work, but I’ve found that Jackson is not part of that
perfect world.  This schedule is tight and there are many places where the proposed completion
dates may be missed.  I am especially concerned that we may be directed to fully implement the
step down plan before mitigation measures are in place for private land conflicts, before GPS collars
are on elk and before the public is ready, or at least well informed about significant management
changes for the herds.
 
Thanks for your help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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		Finalize management strategies and modeling to explain present conditions.  

		July 1, 2015

		July 15, 2015

		11



		2

		Develop monitoring plan to evaluate impacts of management strategies.

		July 15, 2015

		August 1, 2015

		14



		3

		Identify peer review panel 

		August 17, 2015

		August 21, 2015

		5



		4

		Step Down Planning Team meets to review changes to draft plan

		Aug. 17, 2015

		Aug. 30, 2015

		10



		5

		Agency and peer review of draft

		Sept. 1, 2015

		Sept. 16, 2015

		12



		6 

		Incorporate changes from agency/peer review comments

		Sept. 17, 2015

		Sept. 23, 2015

		5



		7

		Step Down Planning Team to review proposed agency/peer review changes. Finalize draft.

		Sept. 24, 2015

		Sept. 29, 2015

		4



		8

		Public review and comment period

		Oct. 1, 2015

		Oct. 15 , 2015

		10



		9 

		Review public comments and incorporate changes  

		Oct. 16, 2015

		Oct. 27, 2015

		8



		10

		Step Down Planning Team meets to review changes and finalize draft plan

		Nov. 9, 2015

		Nov. 20, 2015

		9



		11

		Final agency review and comment.

		Nov. 23, 2015

		Nov. 30, 2015

		5



		12

		Update plan with agency comments

		Dec. 1, 2015

		Dec. 11, 2015

		9



		13

		Final Signatures (FWS & NPS Regional Offices)

		Dec. 14, 2015

		Dec. 24, 2015

		9











Attachment 2

Draft Step Down Plan Implementation Summary Table

		DATE

		ACTION

		ADDITIONAL INFORMATION



		12/24/2015

		Finalize Step Down Plan

		See Attachment 1 for steps and schedule



		1/1/2016

		Initiate Public Outreach and Education 

		Follow Step Down Communication Plan.  Emphasize Feed Ground Information Tours with Elected Officials and Ranchers.



		3/1/2016

		Capture Elk; Equip with GPS Collars

		Approximately 50 collared cow elk.



		3/1/2016

		Initiate Private Lands Mitigation

		Wildlife Conflict Technician to prepare to respond to conflicts with private landowners. 



		4/1/2016 

		Initiate Early Seasonal Termination of Supplemental Feeding

		Have one Wildlife Conflict Technician on WGFD staff prior to this date. Provides opportunity to identify elk/bison conflict areas and plan focused mitigation measures for 2017.



		5/1/2016

		[bookmark: _GoBack]Meet with Ranchers to discuss Conservation Easement  interest

		Conservation Easements to Prevent Co-mingling between livestock and elk/bison.



		11/2016

		Implement Enhanced Forage Monitoring

		Include additional sites in cooperation with WGFD Biologist.



		1/2017

		Delay Start of Supplemental Feeding by two weeks

		Purpose is to move elk to native winter range and build an elk cohort that is not habituated to supplemental feed.



		

		Continue/repeat actions listed in 2016.

		









ATTACHMENT 1 
Draft Schedule for Completion of the BEMP Step Down Management Plan 
Amended per Regional Office Direction – 8/12/2015 
 
 

 

Attachment 2 
Draft Step Down Plan Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
12/24/2015 Finalize Step Down Plan See Attachment 1 for steps and schedule 
1/1/2016 Initiate Public Outreach and 

Education  
Follow Step Down Communication Plan.  
Emphasize Feed Ground Information Tours with 
Elected Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss Conservation Easements to Prevent Co-mingling 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Finalize management strategies and modeling to explain 
present conditions.   

July 1, 2015 July 15, 2015 11 

2 Develop monitoring plan to evaluate impacts of 
management strategies. 

July 15, 2015 August 1, 
2015 

14 

3 Identify peer review panel  August 17, 
2015 

August 21, 
2015 

5 

4 Step Down Planning Team meets to review changes to 
draft plan 

Aug. 17, 
2015 

Aug. 30, 2015 10 

5 Agency and peer review of draft Sept. 1, 2015 Sept. 16, 2015 12 
6  Incorporate changes from agency/peer review 

comments 
Sept. 17, 
2015 

Sept. 23, 2015 5 

7 Step Down Planning Team to review proposed 
agency/peer review changes. Finalize draft. 

Sept. 24, 
2015 

Sept. 29, 2015 4 

8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 

 

 



From: Steve Kallin
To: Steve Cain
Cc: Eric Cole
Subject: RE: Revised Step Down Plan Completion Schedule
Date: Wednesday, August 12, 2015 4:43:51 PM

Steve:
 
Thank you for your insightful comments.  You make some excellent points.  I will hold out hope that
we are allowed to develop a schedule that will be conducive to successfully completing the plan and
implementing it.  Yes, I agree that taking shortcuts with the public review process could easily start
this long-term effort off on the wrong foot with the public. 
 
Take care,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Steve Cain [mailto:stevecain001@gmail.com] 
Sent: Wednesday, August 12, 2015 2:57 PM
To: Steve Kallin
Subject: Re: Revised Step Down Plan Completion Schedule
 
Hi Steve,

I know I don't pull any weight as a contractor, but this looks completely unrealistic to me and
a sure way to derail the whole effort.  Not only is the time frame for adequately and
respectively engaging the work group unrealistic, having only a two week public comment
period that occurs right in in the middle of hunting season is not wise.  I believe at least 30
days of public review, with at least one public open house/meeting is necessary, and it would
need to occur outside of the primary hunting season.  Given the schedule I have with my other
work it will also be questionable whether or not I can be as responsive as you might hope with
a schedule like this.  Finally, trying to push this will make it even more likely to lose the
State's support, which will doom the effort all on its own.  Take these for whatever they are
worth, but you know I have been around the block a time or two with efforts like this.

Best,

Steve
 
On Wed, Aug 12, 2015 at 1:28 PM, Steve Kallin <steve_kallin@fws.gov> wrote:
Hi All:
 
Attached is a revised Step Down Plan completion schedule which conforms to direction I just
received from our Regional Office. Please review the steps and timeline in Attachment 1 and

mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com
mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov


provide me your comments by COB tomorrow.  Sorry for the short-turnaround but I need to
send this to the RO by Friday.
 
Please look at the schedule with your involvement in mind and consider leave/vacation you
have scheduled. 
 
In a perfect world, this revised schedule could work, but I’ve found that Jackson is not part of
that perfect world.  This schedule is tight and there are many places where the proposed
completion dates may be missed.  I am especially concerned that we may be directed to fully
implement the step down plan before mitigation measures are in place for private land
conflicts, before GPS collars are on elk and before the public is ready, or at least well
informed about significant management changes for the herds.
 
Thanks for your help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
 

tel:%28307%29%20201-5409
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From: Steve Kallin
To: Mike Blenden
Cc: Eric Cole
Subject: Revised completion schedule for BEMP Step Down Plan per RO guideance
Date: Thursday, August 13, 2015 1:54:07 PM
Attachments: Adaptive Management Implementation Planning Schedule Update per RO 8-12-2015.docx

Mike:
 
Attached is a revised completion schedule for the BEMP Step Down Plan per our recent conference
call with Maureen on Monday. PLEASE call me to discuss before forwarding this to anyone.  I DO
NOT support this schedule! 
 
After I drafted this schedule, I asked for feedback from Jeff Warren, Eric Cole and Steve Cain, all who
would be involved with and be affected by these changes.  I suspect because of the very short turn-
around time, Jeff has not had a chance to reply or perhaps hasn’t had a chance to read my request. 
Eric Cole does not support this schedule.  Steve Cain provided feedback and I have included his
response below:
 
I know I don't pull any weight as a contractor, but this looks completely unrealistic to me and a sure
way to derail the whole effort.  Not only is the time frame for adequately and respectively engaging
the work group unrealistic, having only a two week public comment period that occurs right in in the
middle of hunting season is not wise.  I believe at least 30 days of public review, with at least one
public open house/meeting is necessary, and it would need to occur outside of the primary hunting
season.  Given the schedule I have with my other work it will also be questionable whether or not I
can be as responsive as you might hope with a schedule like this.  Finally, trying to push this will make
it even more likely to lose the State's support, which will doom the effort all on its own.  Take these
for whatever they are worth, but you know I have been around the block a time or two with efforts
like this.

Steve makes a number of good points of which I completely agree.  I have a great deal of respect for
Steve’s insights and wisdom which have been acquired during the past 25 years while working on
public processes in the Jackson Area for the Grand Teton National Park.

I would also like to update you on my conversation with Matt Hogan on Tuesday.

I plan on taking AL tomorrow.

Hope all is well,

Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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ATTACHMENT 1

Draft Schedule for Completion of the BEMP Step Down Management Plan

Amended per Regional Office Direction – 8/12/2015

		

		STEPDOWN PLAN 

COMPLETION AND APPROVAL PROCESS

		INITIATE

		COMPLETE

		WORK DAYS



		1

		Finalize management strategies and modeling to explain present conditions.  

		July 1, 2015

		July 15, 2015

		11



		2

		Develop monitoring plan to evaluate impacts of management strategies.

		July 15, 2015

		August 1, 2015

		14



		3

		Identify peer review panel 

		August 17, 2015

		August 21, 2015

		5



		4

		Step Down Planning Team meets to review changes to draft plan

		Aug. 17, 2015

		Aug. 30, 2015

		10



		5

		Agency and peer review of draft

		Sept. 1, 2015

		Sept. 16, 2015

		12



		6 

		Incorporate changes from agency/peer review comments

		Sept. 17, 2015

		Sept. 23, 2015

		5



		7

		Step Down Planning Team to review proposed agency/peer review changes. Finalize draft.

		Sept. 24, 2015

		Sept. 29, 2015

		4



		8

		Public review and comment period

		Oct. 1, 2015

		Oct. 15 , 2015

		10



		9 

		Review public comments and incorporate changes  

		Oct. 16, 2015

		Oct. 27, 2015

		8



		10

		Step Down Planning Team meets to review changes and finalize draft plan

		Nov. 9, 2015

		Nov. 20, 2015

		9



		11

		Final agency review and comment.

		Nov. 23, 2015

		Nov. 30, 2015

		5



		12

		Update plan with agency comments

		Dec. 1, 2015

		Dec. 11, 2015

		9



		13

		Final Signatures (FWS & NPS Regional Offices)

		Dec. 14, 2015

		Dec. 24, 2015

		9











Attachment 2

Draft Step Down Plan Implementation Summary Table

		DATE

		ACTION

		ADDITIONAL INFORMATION



		12/24/2015

		Finalize Step Down Plan

		See Attachment 1 for steps and schedule



		1/1/2016

		Initiate Public Outreach and Education 

		Follow Step Down Communication Plan.  Emphasize Feed Ground Information Tours with Elected Officials and Ranchers.



		3/1/2016

		Capture Elk; Equip with GPS Collars

		Approximately 50 collared cow elk.



		3/1/2016

		Initiate Private Lands Mitigation

		Wildlife Conflict Technician to prepare to respond to conflicts with private landowners. 



		4/1/2016 

		Initiate Early Seasonal Termination of Supplemental Feeding

		Have one Wildlife Conflict Technician on WGFD staff prior to this date. Provides opportunity to identify elk/bison conflict areas and plan focused mitigation measures for 2017.



		5/1/2016

		[bookmark: _GoBack]Meet with Ranchers to discuss Conservation Easement  interest

		Conservation Easements to Prevent Co-mingling between livestock and elk/bison.



		11/2016

		Implement Enhanced Forage Monitoring

		Include additional sites in cooperation with WGFD Biologist.



		1/2017

		Delay Start of Supplemental Feeding by two weeks

		Purpose is to move elk to native winter range and build an elk cohort that is not habituated to supplemental feed.



		

		Continue/repeat actions listed in 2016.

		









 



ATTACHMENT 1 
Draft Schedule for Completion of the BEMP Step Down Management Plan 
Amended per Regional Office Direction – 8/12/2015 
 
 

 

Attachment 2 
Draft Step Down Plan Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
12/24/2015 Finalize Step Down Plan See Attachment 1 for steps and schedule 
1/1/2016 Initiate Public Outreach and 

Education  
Follow Step Down Communication Plan.  
Emphasize Feed Ground Information Tours with 
Elected Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss Conservation Easements to Prevent Co-mingling 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Finalize management strategies and modeling to explain 
present conditions.   

July 1, 2015 July 15, 2015 11 

2 Develop monitoring plan to evaluate impacts of 
management strategies. 

July 15, 2015 August 1, 
2015 

14 

3 Identify peer review panel  August 17, 
2015 

August 21, 
2015 

5 

4 Step Down Planning Team meets to review changes to 
draft plan 

Aug. 17, 
2015 

Aug. 30, 2015 10 

5 Agency and peer review of draft Sept. 1, 2015 Sept. 16, 2015 12 
6  Incorporate changes from agency/peer review 

comments 
Sept. 17, 
2015 

Sept. 23, 2015 5 

7 Step Down Planning Team to review proposed 
agency/peer review changes. Finalize draft. 

Sept. 24, 
2015 

Sept. 29, 2015 4 

8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 

 

 



From: Steve Kallin
To: Steve Cain
Subject: RE: 5th MSP invoice
Date: Monday, August 24, 2015 12:49:16 PM

Steve:
 
Lori normally processes these invoices with GTA and she is on a fire assignment until next week.  If it can wait a week, she can
process upon her return.  If it can’t wait, please let me know.
 
Take care,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Steve Cain [mailto:stevecain001@gmail.com] 
Sent: Monday, August 24, 2015 8:23 AM
To: Steve Kallin; Iverson, Lori
Subject: 5th MSP invoice
 
Hi Steve,
 
Below is the fifth invoice for the MSP work.  Please submit to GTA if this meets your approval.  Thanks. 
 
*************************************************************************************************
 
August 24, 2015
 
To:  Steve Kallin, Manager, National Elk Refuge
 
From:  Steve Cain
 
Subject: Adaptive Management Plan, 5th invoice
 

Date Type of Work      
 Hours Cumulative Hours 25 hour increment

7/14/2015 incorporating NER edits 0.8 100.8 0.8
7/17/2015 NER mtg w/ Cole and Kallin 2.5 103.3 3.3
7/20/2015 clean up, formatting, list from last mtg 6.5 109.8 9.8
7/24/2015 revisions from Steve, Eric, and Jeff 3.0 112.8 12.8
8/3/2015 NER mtg with work group 4.0 116.8 16.8
8/16/2015 Edits from 8/3 mtg, SD, and EC 6.5 123.3 23.3
8/18/2015 Edits from 8/3 mtg, SD,  EC, and SK 1.7 125 25
 
25 hours @ $80/hour = $2,000

mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com


From: Jeffrey Warren
To: Steve Kallin
Subject: RE: Revised Step Down Plan Completion Schedule
Date: Tuesday, August 25, 2015 5:35:28 AM

Thanks for the update. My schedule is tight until the last week of September, but moderates after
that. We should discuss my role in this plan moving forward so expectations are clear to both of us.
Right now the plan is moving away from an adaptive management approach, which is fine, but I
believe that does reduce the need for my involvement. I have continued working with Eric to assist
linking monitoring to management actions and models, but don’t see a need for me to be involved
beyond that at this time. I’m in the field this week, but could discuss this next week (I’m in the office
Monday – Wednesday of next week).
 
Hope all is well.
 
Cheers,  
 
Jeff Warren
406 276-3536 ext. 106
 
 
“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman
 
“A great many people think they are thinking when they are merely rearranging their prejudices.”
William James
 

From: Steve Kallin [mailto:steve_kallin@fws.gov] 
Sent: Wednesday, August 12, 2015 1:29 PM
To: Eric Cole; Jeffrey Warren; Steve Cain
Subject: Revised Step Down Plan Completion Schedule
 
Hi All:
 
Attached is a revised Step Down Plan completion schedule which conforms to direction I just
received from our Regional Office. Please review the steps and timeline in Attachment 1 and provide
me your comments by COB tomorrow.  Sorry for the short-turnaround but I need to send this to the
RO by Friday.
 
Please look at the schedule with your involvement in mind and consider leave/vacation you have
scheduled. 
 
In a perfect world, this revised schedule could work, but I’ve found that Jackson is not part of that
perfect world.  This schedule is tight and there are many places where the proposed completion
dates may be missed.  I am especially concerned that we may be directed to fully implement the
step down plan before mitigation measures are in place for private land conflicts, before GPS collars
are on elk and before the public is ready, or at least well informed about significant management

mailto:jeffrey_warren@fws.gov
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changes for the herds.
 
Thanks for your help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov


From: Cole, Eric
To: Steve Kallin
Subject: Re: Draft Step Down Plan Conference Call Outline
Date: Wednesday, December 02, 2015 5:41:35 PM
Attachments: Step Down Plan Conference Call Outline 12-3-2015_EKC comments.docx

In general this looks very good to me.  I think that you are hitting all of the key points.  The
attached version has some relatively minor comments from me using track changes.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

On Wed, Dec 2, 2015 at 5:13 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Eric:

 

Please review and make changes using Track Changes.

 

Thank you!

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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Step Down Plan Conference Call – 12/3/2015



1. Step Down Plan Requirement 

- In the Bison and Elk Management Plan (2007) ROD, it says we (FWS & NPS) will: 

Develop a structured framework, in collaboration with WGFD, of adaptive management actions that include triggers for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on these considerations: 

	1. Level of forage production and availability on the National Elk Refuge

	2. Desired herd size and ratios 

	3. Effective mitigation of bison-elk-cattle mingling on private lands

	4. Winter distribution patterns of elk and bison

	5. Prevalence of brucellosis, chronic wasting disease and other wildlife diseases

	6. Public support



-BEMP Phase 1 Sustainable Population Objectives include: 5,000 elk on NER on feed; 500 total bison 

-BEMP Phase 2 Sustainable Population Objective:  . . . to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge)

-Bison & Elk on the NER:

	2013 = Bison – 855; Elk -  6,285

	2014 = Bison – 811; Elk – 8,296

	2015 = Bison – 691; Elk – 8,390



-Increasing elk numbers due primarily to: reduced use of native winter range (wolves); increasing numbers of short-distance migrants. Although the overall Jackson Elk Herd is at the 11,000 elk objective, NER is still well above the 5,000 objective due to these factors.



2. Step Down Plan Process

-A Planning Team comprised of staff from: Grand Teton National Park; Bridger-Teton National Forest; Wyoming Game and Fish Dept.; National Elk Refuge met 13 times since 2013 to develop a Plan.  Every issue of this complex management challenge was discussed extensively.  

-In November 2014 the WGFD suggested the strategy of redistribution of animals off the NER through modification of the supplemental feeding program.  The other strategy discussed extensively was to reduce the elk herd in size to lower elk numbers on the NER.

-With the WGFD suggested strategy as the focus, the Step Down Plan went through a number of drafts which were reviewed by the Planning Team.  

3. WGFD Response

-The WGFD was involved in every Planning Team meeting (13) and apprised the WGFD Wildlife Administration in Cheyenne of every development.  

-August 3, 2015, the Draft Step Down Plan was nearing completion and included an implementation schedule.  It was sent to the WGFD Wildlife Administration in Cheyenne.  Message back to Jackson WGFD: Stop work on the Plan pending a review by WGFD.

-November 13, 2015, met with WGFD Jackson Regional Wildlife Supervisor.  WGFD will not support the Plan. Concerns are:

	-Too many things have changed since 2007 BEMP was completed.

	-Bad timing; Jackson Elk Herd Population review scheduled for Spring 2016.

	-Do not want to subject area ranchers to increased risk of comingling (brucellosis).

-Do not want to create long-term conflicts with private landowners.

-Want to hear from their “publics” before they implement the strategy in the Step Down Plan 



I stressed:

-This is a modest approach to gradually developing a cohort of elk that do not receive a food reward on the NER and winter elsewhere, ideally in native winter range.

	- The Step Down Plan includes resources for private lands conflict mitigation.

	- Circuit Court Opinion highlights for BEMP lawsuit (8/3/2011):

-“There is no doubt that unmitigated continuation of supplemental feeding would undermine the conservation purpose of the National Wildlife Refuge System.”

-“But the agencies must proceed in a manner that is consistent with the science and accounts for the risks posed by supplemental feeding. There is nothing the agencies have said or done that causes us to doubt that they will. It is highly significant and indeed dispositive to us, as it was to the district court, that the agencies are committed to ending supplemental feeding.”

-“ Should the agencies act unreasonably in establishing criteria for the transition or in otherwise carrying out the plan, that will be a different issue for another panel.”

- “The Defenders also argue that the plan unlawfully gives the Wyoming Fish and Game Department a veto over whether supplemental feeding will end. They point to language in the plan stating that the agencies will seek to “decrease reliance on intensive supplemental winter feeding, including complete transition to free-standing forage if and when several established criteria are met, including support from the Wyoming Game and Fish Department and the public.” April 2007 Management Plan 137 (emphasis added). 

Regardless of how we might have read this language in the first instance, the Secretary has assured us in his briefs and at oral argument that the language confers no veto. See Appellees’ Br. 34 (characterizing the disputed provision as “aspirational” rather than a grant of any power to Wyoming); Wyoming's Br. 28 n.6 (also agreeing that Wyoming does not have a veto); cf. Wyoming v. United States, 279 F.3d 1214, 1234 (10th Cir. 2002) (“[F]ederal management and regulation of federal wildlife refuges preempts state management and regulation of such refuges . . . where state management and regulation stand as an obstacle to the accomplishment of the full purposes and objectives of the Federal Government.”). We take the Secretary at his word that Wyoming has no veto over the Secretary’s duty to end a practice that is concededly at odds with the long-term health of the elk and bison in the Refuge.”

-If we fail to make significant progress in achieving the goals in the BEMP, the next time we are challenged in court, we could lose the ability to manage these herds because a specific prescription may be imposed. This would not be good for the NER/GTNP or the WGFD.

-“Doing nothing” is not an option!  

-November 18, 2015, met again with WGFD Jackson Regional Wildlife Supervisor after he revisited the issue with the WGFD Wildlife Administration in Cheyenne.  The WGFD could support the Plan with the following changes:

-Instead of beginning with a “Two week delay” in the initiation of feeding, build in flexibility so the start date can be adaptively adjusted to prevent elk from leaving the NER and causing conflicts with ranchers & private landowners.

-Instead of a “two week delay” in feeding initiation and a “one week” early cessation of feeding, they would support the opposite; a “one week delay” in feeding initiation and a “two week” early cessation of feeding.  

-They believed these efforts would demonstrate sufficient effort toward achieving the goals in the BEMP the next time it is challenged in court.  

4. NER thoughts concerning WGFD proposed changes 

-WGFD suggested changes would impact the key components of the Step Down Plan and would likely result in no meaningful changes in elk redistribution. Key point, agreed

5. Options to consider

A. No changes to current supplemental feeding program.  Continue to follow existing feeding protocol.  

B. Adopt WGFD changes to obtain their support.  It is unlikely this approach would result in meaningful redistribution of elk and bison. And it would also not be a clean experiment.  We will not be able to quantify the effectiveness of this strategy because there are too many variables to assess.

C. Adopt the Step Down Plan strategy.  Invest resources to mitigate conflicts with ranches and private lands.  Will likely result in significant “daylight” between the FWS and WGFD that will stress if not damage the working relationship at the field and Region/State levels.  Endure, without State support, significant public opposition and political pressure.  THERE IS NO GUARANTEE THIS APPROACH WILL RESULT IN A SUCCESSFUL OUTCOME WHICH ALLOWS THE NER TO END THE SUPPLEMENTAL FEEDING PROGRAM.  

If this option is selected, the FWS/NPS must:

-Provide adequate resources for this management strategy that enables robust private land conflict mitigation measures and herd behavior monitoring. 

-Collar 25-50 elk with gps/vhs collars in January/February 2016 to monitor elk response to changes in supplemental feeding protocol.  This information will be the foundation for science-based changes to adaptively manage elk in the future. Unfortunately this decision will have to be made no later than December 15th to allow adequate time to order collars and have them on hand for deployment in late February 2016.

-Ideally end supplemental feeding one week earlier than normal in 2016.

-Delay the start of supplemental feeding by approximately two weeks in 2017.  Some management discretion will still be needed to adjust for unforeseen conditions or developments.  

-Implement a non-government, private land easements/lease program to eliminate comingling conflicts between domestic livestock and bison/elk herds.

-Implement an aggressive outreach effort to accurately inform the public of the purpose, goals and strategies of this Step Down Plan.

[bookmark: _GoBack]-Ensure the NER does NOT run out of alfalfa pellets in 2016!  To do so would seriously damage NER/GTNP (Federal Govt.) credibility on the verge of implementing management changes than many will consider controversial. Good point.  I am cautiously optimistic that we will have enough feed given El Nino effects and an above average forage year, but I certainly can’t guarantee that we will have adequate feed on hand for the 2016 winter.     I agree that this winter it will be key to minimize elk winter mortality and conflicts on surrounding private land or risk credibility moving forward with the step down plan. 
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Step Down Plan Conference Call – 12/3/2015 

 
1. Step Down Plan Requirement  

- In the Bison and Elk Management Plan (2007) ROD, it says we (FWS & NPS) will:  

Develop a structured framework, in collaboration with WGFD, of adaptive management actions 
that include triggers for progressively transitioning from intensive supplemental winter feeding 
to greater reliance on free-standing forage, based on these considerations:  

 1. Level of forage production and availability on the National Elk Refuge 
 2. Desired herd size and ratios  
 3. Effective mitigation of bison-elk-cattle mingling on private lands 
 4. Winter distribution patterns of elk and bison 
 5. Prevalence of brucellosis, chronic wasting disease and other wildlife diseases 
 6. Public support 
 

-BEMP Phase 1 Sustainable Population Objectives include: 5,000 elk on NER on feed; 500 total 
bison  

-BEMP Phase 2 Sustainable Population Objective:  . . . to adaptively manage bison and elk 
populations to achieve desired conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge) 

-Bison & Elk on the NER: 

 2013 = Bison – 855; Elk -  6,285 
 2014 = Bison – 811; Elk – 8,296 
 2015 = Bison – 691; Elk – 8,390 
 
-Increasing elk numbers due primarily to: reduced use of native winter range (wolves); 
increasing numbers of short-distance migrants. Although the overall Jackson Elk Herd is at the 
11,000 elk objective, NER is still well above the 5,000 objective due to these factors. 
 
2. Step Down Plan Process 

-A Planning Team comprised of staff from: Grand Teton National Park; Bridger-Teton National 
Forest; Wyoming Game and Fish Dept.; National Elk Refuge met 13 times since 2013 to develop 
a Plan.  Every issue of this complex management challenge was discussed extensively.   
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-In November 2014 the WGFD suggested the strategy of redistribution of animals off the NER 
through modification of the supplemental feeding program.  The other strategy discussed 
extensively was to reduce the elk herd in size to lower elk numbers on the NER. 

-With the WGFD suggested strategy as the focus, the Step Down Plan went through a number 
of drafts which were reviewed by the Planning Team.   

3. WGFD Response 

-The WGFD was involved in every Planning Team meeting (13) and apprised the WGFD Wildlife 
Administration in Cheyenne of every development.   

-August 3, 2015, the Draft Step Down Plan was nearing completion and included an 
implementation schedule.  It was sent to the WGFD Wildlife Administration in Cheyenne.  
Message back to Jackson WGFD: Stop work on the Plan pending a review by WGFD. 

-November 13, 2015, met with WGFD Jackson Regional Wildlife Supervisor.  WGFD will not 
support the Plan. Concerns are: 

 -Too many things have changed since 2007 BEMP was completed. 
 -Bad timing; Jackson Elk Herd Population review scheduled for Spring 2016. 
 -Do not want to subject area ranchers to increased risk of comingling (brucellosis). 

-Do not want to create long-term conflicts with private landowners. 
-Want to hear from their “publics” before they implement the strategy in the Step Down 
Plan  

 
I stressed: 

-This is a modest approach to gradually developing a cohort of elk that do not receive a 
food reward on the NER and winter elsewhere, ideally in native winter range. 

 - The Step Down Plan includes resources for private lands conflict mitigation. 

 - Circuit Court Opinion highlights for BEMP lawsuit (8/3/2011): 

-“There is no doubt that unmitigated continuation of supplemental feeding 
would undermine the conservation purpose of the National Wildlife Refuge 
System.” 

-“But the agencies must proceed in a manner that is consistent with the science 
and accounts for the risks posed by supplemental feeding. There is nothing the 
agencies have said or done that causes us to doubt that they will. It is highly 
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significant and indeed dispositive to us, as it was to the district court, that the 
agencies are committed to ending supplemental feeding.” 

-“ Should the agencies act unreasonably in establishing criteria for the transition 
or in otherwise carrying out the plan, that will be a different issue for another 
panel.” 

- “The Defenders also argue that the plan unlawfully gives the Wyoming Fish and 
Game Department a veto over whether supplemental feeding will end. They point 
to language in the plan stating that the agencies will seek to “decrease reliance on 
intensive supplemental winter feeding, including complete transition to free-
standing forage if and when several established criteria are met, including 
support from the Wyoming Game and Fish Department and the public.” April 
2007 Management Plan 137 (emphasis added).  

Regardless of how we might have read this language in the first instance, the 
Secretary has assured us in his briefs and at oral argument that the language 
confers no veto. See Appellees’ Br. 34 (characterizing the disputed provision as 
“aspirational” rather than a grant of any power to Wyoming); Wyoming's Br. 28 
n.6 (also agreeing that Wyoming does not have a veto); cf. Wyoming v. United 
States, 279 F.3d 1214, 1234 (10th Cir. 2002) (“[F]ederal management and 
regulation of federal wildlife refuges preempts state management and regulation 
of such refuges . . . where state management and regulation stand as an obstacle 
to the accomplishment of the full purposes and objectives of the Federal 
Government.”). We take the Secretary at his word that Wyoming has no veto 
over the Secretary’s duty to end a practice that is concededly at odds with the 
long-term health of the elk and bison in the Refuge.” 

-If we fail to make significant progress in achieving the goals in the BEMP, the next time 
we are challenged in court, we could lose the ability to manage these herds because a 
specific prescription may be imposed. This would not be good for the NER/GTNP or the 
WGFD. 

-“Doing nothing” is not an option!   

-November 18, 2015, met again with WGFD Jackson Regional Wildlife Supervisor after he 
revisited the issue with the WGFD Wildlife Administration in Cheyenne.  The WGFD could 
support the Plan with the following changes: 

-Instead of beginning with a “Two week delay” in the initiation of feeding, build in 
flexibility so the start date can be adaptively adjusted to prevent elk from leaving the 
NER and causing conflicts with ranchers & private landowners. 
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-Instead of a “two week delay” in feeding initiation and a “one week” early cessation of 
feeding, they would support the opposite; a “one week delay” in feeding initiation and a 
“two week” early cessation of feeding.   

-They believed these efforts would demonstrate sufficient effort toward achieving the 
goals in the BEMP the next time it is challenged in court.   

4. NER thoughts concerning WGFD proposed changes  

-WGFD suggested changes would impact the key components of the Step Down Plan and 
would likely result in no meaningful changes in elk redistribution. Key point, agreed 

5. Options to consider 

A. No changes to current supplemental feeding program.  Continue to follow existing 
feeding protocol.   

B. Adopt WGFD changes to obtain their support.  It is unlikely this approach would result in 
meaningful redistribution of elk and bison. And it would also not be a clean experiment.  We 
will not be able to quantify the effectiveness of this strategy because there are too many 
variables to assess. 

C. Adopt the Step Down Plan strategy.  Invest resources to mitigate conflicts with ranches 
and private lands.  Will likely result in significant “daylight” between the FWS and WGFD 
that will stress if not damage the working relationship at the field and Region/State levels.  
Endure, without State support, significant public opposition and political pressure.  THERE IS 
NO GUARANTEE THIS APPROACH WILL RESULT IN A SUCCESSFUL OUTCOME WHICH ALLOWS 
THE NER TO END THE SUPPLEMENTAL FEEDING PROGRAM.   

If this option is selected, the FWS/NPS must: 

-Provide adequate resources for this management strategy that enables robust 
private land conflict mitigation measures and herd behavior monitoring.  

-Collar 25-50 elk with gps/vhs collars in January/February 2016 to monitor elk 
response to changes in supplemental feeding protocol.  This information will be the 
foundation for science-based changes to adaptively manage elk in the future. 
Unfortunately this decision will have to be made no later than December 15th to 
allow adequate time to order collars and have them on hand for deployment in late 
February 2016. 

-Ideally end supplemental feeding one week earlier than normal in 2016. 

Formatted: Superscript
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-Delay the start of supplemental feeding by approximately two weeks in 2017.  
Some management discretion will still be needed to adjust for unforeseen 
conditions or developments.   

-Implement a non-government, private land easements/lease program to eliminate 
comingling conflicts between domestic livestock and bison/elk herds. 

-Implement an aggressive outreach effort to accurately inform the public of the 
purpose, goals and strategies of this Step Down Plan. 

-Ensure the NER does NOT run out of alfalfa pellets in 2016!  To do so would 
seriously damage NER/GTNP (Federal Govt.) credibility on the verge of 
implementing management changes than many will consider controversial. Good 
point.  I am cautiously optimistic that we will have enough feed given El Nino effects 
and an above average forage year, but I certainly can’t guarantee that we will have 
adequate feed on hand for the 2016 winter.     I agree that this winter it will be key 
to minimize elk winter mortality and conflicts on surrounding private land or risk 
credibility moving forward with the step down plan.  

 

 



From: Steve Kallin
To: Mike Blenden
Subject: Today"s Conference Call
Date: Thursday, December 03, 2015 7:43:26 AM
Attachments: Step Down Plan Conference Call Outline 12-3-2015.docx

Mike:
 
Attached is information concerning today’s conference call with Will at 9:00 AM.  I would like to
follow the general flow of this outline if possible.  It is longer than a briefing document so I will
briefly and quickly summarize most of the sections.  I think it would be helpful for all in the RO to
read if there is time to make our call time more efficient and productive. 
 
Also, our Voice Over IP telephone system has been dropping calls the last several days.  It may be
best to call me on my cell at: 307/690-0905.
 
Take care,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
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Step Down Plan Conference Call – 12/3/2015



1. Step Down Plan Requirement 

- In the Bison and Elk Management Plan (2007) ROD, it says we (FWS & NPS) will: 

Develop a structured framework, in collaboration with WGFD, of adaptive management actions that include triggers for progressively transitioning from intensive supplemental winter feeding to greater reliance on free-standing forage, based on these considerations: 

	1. Level of forage production and availability on the National Elk Refuge

	2. Desired herd size and ratios 

	3. Effective mitigation of bison-elk-cattle mingling on private lands

	4. Winter distribution patterns of elk and bison

	5. Prevalence of brucellosis, chronic wasting disease and other wildlife diseases

	6. Public support



-BEMP Phase 1 Sustainable Population Objectives include: 5,000 elk on NER on feed; 500 total bison 

-BEMP Phase 2 Sustainable Population Objective:  . . . to adaptively manage bison and elk populations to achieve desired conditions, with animals relying predominantly on available native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge)

-Bison & Elk on the NER:

	2013 = Bison – 855; Elk -  6,285

	2014 = Bison – 811; Elk – 8,296

	2015 = Bison – 691; Elk – 8,390



-Increasing elk numbers due primarily to: reduced use of native winter range (wolves); increasing numbers of short-distance migrants.  Although the overall Jackson Elk Herd is at the 11,000 elk objective, NER is still well above the 5,000 objective due to these factors.



2. Step Down Plan Process

-A Planning Team comprised of staff from: Grand Teton National Park; Bridger-Teton National Forest; Wyoming Game and Fish Dept.; National Elk Refuge met 13 times since 2013 to develop a Plan.  Every issue of this complex management challenge was discussed extensively.  

-In November 2014 the WGFD suggested the strategy of redistribution of animals off the NER through modification of the supplemental feeding program.  The other strategy discussed extensively was to reduce the elk herd in size to lower elk numbers on the NER.

-With the WGFD suggested strategy as the focus, the Step Down Plan went through a number of drafts which were reviewed by the Planning Team.  

3. WGFD Response

-The WGFD was involved in every Planning Team meeting (13) and apprised the WGFD Wildlife Administration in Cheyenne of every development.  

-August 3, 2015, the Draft Step Down Plan was nearing completion and included an implementation schedule.  It was sent to the WGFD Wildlife Administration in Cheyenne.  Message back to Jackson WGFD: Stop work on the Plan pending a review by WGFD.

-November 13, 2015, met with WGFD Jackson Regional Wildlife Supervisor.  WGFD will not support the Plan. Concerns are:

-Too many things have changed since 2007 BEMP was completed.  Shift in winter elk distribution away from native winter range.  

	-Bad timing; Jackson Elk Herd Population review scheduled for Spring 2016.

	-Do not want to subject area ranchers to increased risk of comingling (brucellosis).

-Do not want to create chronic conflicts with private landowners.

-Not enough time to hear from their “publics” before implementation per the in the Step Down Plan. 



-I asked what strategies and management actions they would recommendation to achieve the goals/objectives in the BEMP, which their agency supported.  They had no recommendations. 

I stressed:

-The Step Down Plan proposes a modest approach to gradually developing a cohort of elk that do not receive a food reward on the NER, so consequently, winter elsewhere, ideally in native winter range.  

	- The Step Down Plan includes resources for private lands conflict mitigation.

	- Circuit Court Opinion highlights for BEMP lawsuit (8/3/2011):

-“There is no doubt that unmitigated continuation of supplemental feeding would undermine the conservation purpose of the National Wildlife Refuge System.”

-“But the agencies must proceed in a manner that is consistent with the science and accounts for the risks posed by supplemental feeding. There is nothing the agencies have said or done that causes us to doubt that they will. It is highly significant and indeed dispositive to us, as it was to the district court, that the agencies are committed to ending supplemental feeding.”

-“ Should the agencies act unreasonably in establishing criteria for the transition or in otherwise carrying out the plan, that will be a different issue for another panel.”

- “The Defenders also argue that the plan unlawfully gives the Wyoming Fish and Game Department a veto over whether supplemental feeding will end. They point to language in the plan stating that the agencies will seek to “decrease reliance on intensive supplemental winter feeding, including complete transition to free-standing forage if and when several established criteria are met, including support from the Wyoming Game and Fish Department and the public.” April 2007 Management Plan 137 (emphasis added). 

Regardless of how we might have read this language in the first instance, the Secretary has assured us in his briefs and at oral argument that the language confers no veto. See Appellees’ Br. 34 (characterizing the disputed provision as “aspirational” rather than a grant of any power to Wyoming); Wyoming's Br. 28 n.6 (also agreeing that Wyoming does not have a veto); cf. Wyoming v. United States, 279 F.3d 1214, 1234 (10th Cir. 2002) (“[F]ederal management and regulation of federal wildlife refuges preempts state management and regulation of such refuges . . . where state management and regulation stand as an obstacle to the accomplishment of the full purposes and objectives of the Federal Government.”). We take the Secretary at his word that Wyoming has no veto over the Secretary’s duty to end a practice that is concededly at odds with the long-term health of the elk and bison in the Refuge.”

-If we fail to make significant progress in achieving the goals in the BEMP, the next time we are challenged in court, we could lose the ability to manage these herds because a specific prescription may be imposed. This would not be good for the NER/GTNP or the WGFD.

- I predicted that obtaining funding for long-term solutions to comingling conflicts would be far more difficult, perhaps even unlikely without a “Plan” that demonstrated cooperation and support from all involved agencies.

-“Doing nothing” is not an option!  

-November 18, 2015, met again with WGFD Jackson Regional Wildlife Supervisor after he revisited the issue with the WGFD Wildlife Administration in Cheyenne.  The WGFD could support the Plan with the following changes:

-Instead of beginning with a “Two week delay” in the initiation of feeding, build in flexibility so the start date can be adaptively adjusted to prevent elk from leaving the NER and causing conflicts with ranchers & private landowners.

-Instead of a “two week delay” in feeding initiation and a “one week” early cessation of feeding, they would support the opposite; a “one week delay” in feeding initiation and a “two week” early cessation of feeding.  

-They believed these efforts would demonstrate sufficient effort toward achieving the goals in the BEMP the next time it is challenged in court.  

4. NER thoughts concerning WGFD proposed changes 

-WGFD suggested changes would impact the key components of the Step Down Plan and would likely result in no meaningful changes in elk redistribution.

5. Options to consider

A. No changes to current supplemental feeding program.  Continue to follow existing feeding protocol.  

B. Adopt WGFD changes to obtain their support.  It is unlikely this approach would result in meaningful redistribution of elk and bison.  Also it would not be a clean experiment.  It would introduce too much variability to be able to quantify the effectiveness of this strategy.

C. Adopt the Step Down Plan strategy.  Invest resources to mitigate conflicts with ranches and private lands.  Will likely result in significant “daylight” between the FWS and WGFD that will stress if not damage the working relationship at the field and Region/State levels.  Endure, without State support, significant public opposition and political pressure.  THERE IS NO GUARANTEE THIS APPROACH WILL RESULT IN A SUCCESSFUL OUTCOME WHICH ALLOWS THE NER TO END THE SUPPLEMENTAL FEEDING PROGRAM.  

If this option is selected, the FWS/NPS must:

-Provide adequate resources for this management strategy that enables robust private land conflict mitigation measures and herd behavior monitoring. 

[bookmark: _GoBack]-Collar 25-50 elk with gps collars in January/February 2016 to monitor elk response to changes in supplemental feeding protocol.  This information will be the foundation for science-based changes to adaptively manage elk in the future. This decision will have to be made no later than December 15th to allow adequate time to order collars and have them on hand for deployment in late February 2016.

-Ideally end supplemental feeding one week earlier than normal in 2016.

-Ideally delay the start of supplemental feeding by approximately two weeks in 2017.  Some management discretion will still be needed to adjust for unforeseen conditions or developments.  

-Implement a non-government, private land easements/lease program to eliminate comingling conflicts between domestic livestock and bison/elk herds.

-Implement an aggressive outreach effort to accurately inform the public of the purpose, goals and strategies of this Step Down Plan.

-Propose some reduction in State Jackson Elk Herd population objective. 

-Ensure the NER does NOT run out of alfalfa pellets in 2016!  To do so would seriously damage NER/GTNP (Federal Govt.) credibility on the verge of implementing management changes than many will consider controversial.      
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Step Down Plan Conference Call – 12/3/2015 

 
1. Step Down Plan Requirement  

- In the Bison and Elk Management Plan (2007) ROD, it says we (FWS & NPS) will:  

Develop a structured framework, in collaboration with WGFD, of adaptive management actions 
that include triggers for progressively transitioning from intensive supplemental winter feeding 
to greater reliance on free-standing forage, based on these considerations:  

 1. Level of forage production and availability on the National Elk Refuge 
 2. Desired herd size and ratios  
 3. Effective mitigation of bison-elk-cattle mingling on private lands 
 4. Winter distribution patterns of elk and bison 
 5. Prevalence of brucellosis, chronic wasting disease and other wildlife diseases 
 6. Public support 
 

-BEMP Phase 1 Sustainable Population Objectives include: 5,000 elk on NER on feed; 500 total 
bison  

-BEMP Phase 2 Sustainable Population Objective:  . . . to adaptively manage bison and elk 
populations to achieve desired conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge) 

-Bison & Elk on the NER: 

 2013 = Bison – 855; Elk -  6,285 
 2014 = Bison – 811; Elk – 8,296 
 2015 = Bison – 691; Elk – 8,390 
 
-Increasing elk numbers due primarily to: reduced use of native winter range (wolves); 
increasing numbers of short-distance migrants.  Although the overall Jackson Elk Herd is at the 
11,000 elk objective, NER is still well above the 5,000 objective due to these factors. 
 
2. Step Down Plan Process 

-A Planning Team comprised of staff from: Grand Teton National Park; Bridger-Teton National 
Forest; Wyoming Game and Fish Dept.; National Elk Refuge met 13 times since 2013 to develop 
a Plan.  Every issue of this complex management challenge was discussed extensively.   
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-In November 2014 the WGFD suggested the strategy of redistribution of animals off the NER 
through modification of the supplemental feeding program.  The other strategy discussed 
extensively was to reduce the elk herd in size to lower elk numbers on the NER. 

-With the WGFD suggested strategy as the focus, the Step Down Plan went through a number 
of drafts which were reviewed by the Planning Team.   

3. WGFD Response 

-The WGFD was involved in every Planning Team meeting (13) and apprised the WGFD Wildlife 
Administration in Cheyenne of every development.   

-August 3, 2015, the Draft Step Down Plan was nearing completion and included an 
implementation schedule.  It was sent to the WGFD Wildlife Administration in Cheyenne.  
Message back to Jackson WGFD: Stop work on the Plan pending a review by WGFD. 

-November 13, 2015, met with WGFD Jackson Regional Wildlife Supervisor.  WGFD will not 
support the Plan. Concerns are: 

-Too many things have changed since 2007 BEMP was completed.  Shift in winter elk 
distribution away from native winter range.   

 -Bad timing; Jackson Elk Herd Population review scheduled for Spring 2016. 
 -Do not want to subject area ranchers to increased risk of comingling (brucellosis). 

-Do not want to create chronic conflicts with private landowners. 
-Not enough time to hear from their “publics” before implementation per the in the 
Step Down Plan.  

 
-I asked what strategies and management actions they would recommendation to 
achieve the goals/objectives in the BEMP, which their agency supported.  They had no 
recommendations.  

I stressed: 

-The Step Down Plan proposes a modest approach to gradually developing a cohort of 
elk that do not receive a food reward on the NER, so consequently, winter elsewhere, 
ideally in native winter range.   

 - The Step Down Plan includes resources for private lands conflict mitigation. 

 - Circuit Court Opinion highlights for BEMP lawsuit (8/3/2011): 
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-“There is no doubt that unmitigated continuation of supplemental feeding 
would undermine the conservation purpose of the National Wildlife Refuge 
System.” 

-“But the agencies must proceed in a manner that is consistent with the science 
and accounts for the risks posed by supplemental feeding. There is nothing the 
agencies have said or done that causes us to doubt that they will. It is highly 
significant and indeed dispositive to us, as it was to the district court, that the 
agencies are committed to ending supplemental feeding.” 

-“ Should the agencies act unreasonably in establishing criteria for the transition 
or in otherwise carrying out the plan, that will be a different issue for another 
panel.” 

- “The Defenders also argue that the plan unlawfully gives the Wyoming Fish and 
Game Department a veto over whether supplemental feeding will end. They point 
to language in the plan stating that the agencies will seek to “decrease reliance on 
intensive supplemental winter feeding, including complete transition to free-
standing forage if and when several established criteria are met, including 
support from the Wyoming Game and Fish Department and the public.” April 
2007 Management Plan 137 (emphasis added).  

Regardless of how we might have read this language in the first instance, the 
Secretary has assured us in his briefs and at oral argument that the language 
confers no veto. See Appellees’ Br. 34 (characterizing the disputed provision as 
“aspirational” rather than a grant of any power to Wyoming); Wyoming's Br. 28 
n.6 (also agreeing that Wyoming does not have a veto); cf. Wyoming v. United 
States, 279 F.3d 1214, 1234 (10th Cir. 2002) (“[F]ederal management and 
regulation of federal wildlife refuges preempts state management and regulation 
of such refuges . . . where state management and regulation stand as an obstacle 
to the accomplishment of the full purposes and objectives of the Federal 
Government.”). We take the Secretary at his word that Wyoming has no veto 
over the Secretary’s duty to end a practice that is concededly at odds with the 
long-term health of the elk and bison in the Refuge.” 

-If we fail to make significant progress in achieving the goals in the BEMP, the next time 
we are challenged in court, we could lose the ability to manage these herds because a 
specific prescription may be imposed. This would not be good for the NER/GTNP or the 
WGFD. 
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- I predicted that obtaining funding for long-term solutions to comingling conflicts would 
be far more difficult, perhaps even unlikely without a “Plan” that demonstrated 
cooperation and support from all involved agencies. 

-“Doing nothing” is not an option!   

-November 18, 2015, met again with WGFD Jackson Regional Wildlife Supervisor after he 
revisited the issue with the WGFD Wildlife Administration in Cheyenne.  The WGFD could 
support the Plan with the following changes: 

-Instead of beginning with a “Two week delay” in the initiation of feeding, build in 
flexibility so the start date can be adaptively adjusted to prevent elk from leaving the 
NER and causing conflicts with ranchers & private landowners. 

-Instead of a “two week delay” in feeding initiation and a “one week” early cessation of 
feeding, they would support the opposite; a “one week delay” in feeding initiation and a 
“two week” early cessation of feeding.   

-They believed these efforts would demonstrate sufficient effort toward achieving the 
goals in the BEMP the next time it is challenged in court.   

4. NER thoughts concerning WGFD proposed changes  

-WGFD suggested changes would impact the key components of the Step Down Plan and 
would likely result in no meaningful changes in elk redistribution. 

5. Options to consider 

A. No changes to current supplemental feeding program.  Continue to follow existing 
feeding protocol.   

B. Adopt WGFD changes to obtain their support.  It is unlikely this approach would result in 
meaningful redistribution of elk and bison.  Also it would not be a clean experiment.  It 
would introduce too much variability to be able to quantify the effectiveness of this 
strategy. 

C. Adopt the Step Down Plan strategy.  Invest resources to mitigate conflicts with ranches 
and private lands.  Will likely result in significant “daylight” between the FWS and WGFD 
that will stress if not damage the working relationship at the field and Region/State levels.  
Endure, without State support, significant public opposition and political pressure.  THERE IS 
NO GUARANTEE THIS APPROACH WILL RESULT IN A SUCCESSFUL OUTCOME WHICH ALLOWS 
THE NER TO END THE SUPPLEMENTAL FEEDING PROGRAM.   

If this option is selected, the FWS/NPS must: 
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-Provide adequate resources for this management strategy that enables robust 
private land conflict mitigation measures and herd behavior monitoring.  

-Collar 25-50 elk with gps collars in January/February 2016 to monitor elk response 
to changes in supplemental feeding protocol.  This information will be the 
foundation for science-based changes to adaptively manage elk in the future. This 
decision will have to be made no later than December 15th to allow adequate time 
to order collars and have them on hand for deployment in late February 2016. 

-Ideally end supplemental feeding one week earlier than normal in 2016. 

-Ideally delay the start of supplemental feeding by approximately two weeks in 
2017.  Some management discretion will still be needed to adjust for unforeseen 
conditions or developments.   

-Implement a non-government, private land easements/lease program to eliminate 
comingling conflicts between domestic livestock and bison/elk herds. 

-Implement an aggressive outreach effort to accurately inform the public of the 
purpose, goals and strategies of this Step Down Plan. 

-Propose some reduction in State Jackson Elk Herd population objective.  

-Ensure the NER does NOT run out of alfalfa pellets in 2016!  To do so would 
seriously damage NER/GTNP (Federal Govt.) credibility on the verge of 
implementing management changes than many will consider controversial.       

 

 



From: Steve Kallin
To: Will Meeks; Mike Blenden
Subject: Draft Budget Page for Bison and Elk Step Down Plan
Date: Thursday, December 03, 2015 10:11:04 AM
Attachments: Draft Step Down Plan Budget 12-3-2015.docx

Draft Step Down Plan Implementation Budget with notes 12-3-2015.pdf

Hi Will & Mike:
 
Two docs are attached.  One is the draft budget page.  The second is the same document with notes
which I discussed during today’s conference call. 
 
Many thanks for the discussion today.
 
Take care,   
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov
mailto:will_meeks@fws.gov
mailto:mike_blenden@fws.gov
mailto:steve_kallin@fws.gov

[bookmark: _GoBack]Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5.

Agency / Activity

Year



1

2

3

4

5

National Elk Refuge:











Monitoring:











     Seasonal Biological Technician (0.5 FTE, GS-7)

24,000

25,000

26,000

27,000

28,000

     Bison/elk fed days











     Mid-winter census











     Elk summer herd segment distribution1











     Expanded standing forage estimates1











     Chronic Wasting Disease, 2 seasonal biot-techs

32,000

32,000

32,000

32,000

32,000

     Winter bison/elk distribution











Irrigation











50 Elk radio telemetry collars; Iridium Platform

$115,000

$25,000

$25,000

$25,000

$25,000

Bison barrier at NER south entrance

$80,000

$1,000

$1,000

$1,000

$1,000

Adaptive Management Plan annual reporting

$2,000

$2,000

$2,000

$2,000

$2,000

Private lands:











     Easements / Acquisition











     Damage reimbursements (Wyoming)











     Conflict mitigation coordination (Wyoming)

$91,000

$91,000

$91,000

$91,000

$91,000

Vegetation restoration/protection1











Public Outreach and Education

$11,000

$1,000

$1,000

$1,000

$1,000

Subtotal











Grand Teton National Park:











Monitoring:











     Summer elk classification/distribution

10,000

11,000

12,000

13,000

14,000

     Collaborative elk monitoring (GRTE portion)











     Hunter harvest











     Harvest age distribution











     Transition range forage production/utilization











Vegetation Restoration/Protection











    Monitoring

16,0000

16,000

18,000

20,000

20,000

     Temporary bison fencing

24,000





40,000



     Temporary fence maintenance

6,000

8,000

8,000

6,000

10,000

     Hayfields restoration

84,000

70,000

70,000

90,000

90,000

     Exotic plant mitigation

50,000

52,000

46,000

60,000

66,000

     Seed propagation







94,000

66,000

Elk Reduction Program











Subtotal











Wyoming Game and Fish Department:2











Private lands: 











     elk harvest coordination











     Easements / Acquisition











     Damage reimbursements











     Conflict mitigation coordination











Add additional lines and categories as needed

Subtotal











Grand Total











1 See detail in Appendix











2  Through Interagency Agreement











__










 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
2  Through Interagency Agreement      
__ 





From: Cole, Eric
To: Steve Kallin; Cris Dippel
Subject: draft elk collaring justification
Date: Monday, December 14, 2015 11:52:20 AM
Attachments: Step Down Plan Elk Collaring Study Design Summary.docx

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:cris_dippel@fws.gov

Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution on the National Elk Refuge



Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge 



Summary

One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.   



NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to surrounding private lands will increase during the PLAN implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal season of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes and potential conflicts on private land.

 

[bookmark: _GoBack]Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium GPS platform provides real time access to GPS data from the collars, which will aid managers in addressing possible conflicts between elk on private land.



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements from the refuge to adjacent private land. Generalized linear models will be used to quantify these effects using INCIDENT, PROPORTION, and FIDELITY as response variables.



Justification for 50 Elk Sample Size

The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the adult cow inference population will represent all elk age and sex classes that winter on NER with the exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate.



Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk during the first season of interest (December-March 2017).  Forty-five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more important is our statistical power to detect a biologically significant shift in elk distribution between the pre-treatment and post-treatment years during the December-March season as measured by 1) the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year (PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics during the post treatment period will be sufficient with 45 collared elk in the population, however the magnitude of these changes cannot be predicted with certainty.



A preliminary analysis of pre-treatment data elk GPS collar data compared to weekly mapping elk count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were represented by at least 1 GPS collared elk during the December-March time period.   Because the mean number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  However it will not be possible to quantify the relationship between sample size and elk group size until after the study is completed. 



Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN implementation in 2018 and 2019. 
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Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution 
on the National Elk Refuge 
 
Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge  
 
Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 



 
Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment data elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
 
Literature Cited 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 
 Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
 Wildlife Management, 79: 877–886.  

Lubow, B. C., and B. L. Smith. 2004. Population dynamics of the Jackson elk herd. Journal of Wildlife 
Management 68:810–829. 

 

Murie, O. J. 1951. The elk of North America. Stackpole Books, Harrisburg, Pennsylvania, USA. 

 



From: Steve Kallin
To: Mike Blenden
Subject: BEMP Step Down Plan Elk Collar Study Design
Date: Monday, December 14, 2015 3:53:40 PM
Attachments: Step Down Plan Elk Collaring Study Design Summary 12-14-2015.docx

Mike:
 
Attached is a summary describing how elk GPS collars would be used in implementing the draft
BEMP Step Down Plan.  Our decision window is short on the purchase of these collars.  I would like
to discuss with you at your very earliest convenience. 
 
Also, I would like to discuss two other time sensitive topics.  1) The FWS response to the draft WGFD
CWD Plan; 2) Meeting with the WGFD to discuss their concerns with the draft BEMP Step Down Plan.
 
I am planning to leave on vacation this Thursday at noon and return on Thursday, Dec. 31.  We
should take meaningful action on the three topics listed above prior to my departure. 
 
Thank you,   
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov
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Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution on the National Elk Refuge



Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge 



Summary

One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.   



NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to surrounding private lands will increase during the PLAN implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal season of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes and potential conflicts on private land.

 

Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium GPS platform provides real time access to GPS data from the collars, which will aid managers in addressing possible conflicts between elk on private land.



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements from the refuge to adjacent private land. Generalized linear models will be used to quantify these effects using INCIDENT, PROPORTION, and FIDELITY as response variables.



Justification for 50 Elk Sample Size

The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the adult cow inference population will represent all elk age and sex classes that winter on NER with the exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate.



Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk during the first season of interest (December-March 2017).  Forty-five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more important is our statistical power to detect a biologically significant shift in elk distribution between the pre-treatment and post-treatment years during the December-March season as measured by 1) the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year (PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics during the post treatment period will be sufficient with 45 collared elk in the population, however the magnitude of these changes cannot be predicted with certainty.



[bookmark: _GoBack]A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were represented by at least 1 GPS collared elk during the December-March time period.   Because the mean number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  However it will not be possible to quantify the relationship between sample size and elk group size until after the study is completed. 



Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN implementation in 2018 and 2019. 
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Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution 
on the National Elk Refuge 
 
Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge  
 
Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 



 
Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
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To: Will Meeks
Subject: Fwd: Elk collaring
Date: Wednesday, December 16, 2015 9:57:49 PM
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Did you tell them no yet ?
---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Wednesday, December 16, 2015
Subject: Elk collaring
To: Maureen Gallagher <maureen_gallagher@fws.gov>

Hi Maureen,

Attached is a description/justification of elk collaring associated with the step down plan we
discussed with Noreen last.  She had questions.  We didn't have detailed answers and this is
meant to provide those details.

I've read Eric's project description and feel he has put considerable thought in to the project.  I
don't have the technical expertise improve the design and I trust Eric a lot.  I've asked Keenan
for thoughts.  

We are pretty limited by time on a decision and need to tell Steve to order the collars by noon
tomorrow.

Please let me know if this description does not satisfy your questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
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Summary

One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.   



NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to surrounding private lands will increase during the PLAN implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal season of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes and potential conflicts on private land.

 

Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium GPS platform provides real time access to GPS data from the collars, which will aid managers in addressing possible conflicts between elk on private land.



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements from the refuge to adjacent private land. Generalized linear models will be used to quantify these effects using INCIDENT, PROPORTION, and FIDELITY as response variables.



Justification for 50 Elk Sample Size

The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the adult cow inference population will represent all elk age and sex classes that winter on NER with the exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate.



Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk during the first season of interest (December-March 2017).  Forty-five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more important is our statistical power to detect a biologically significant shift in elk distribution between the pre-treatment and post-treatment years during the December-March season as measured by 1) the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year (PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics during the post treatment period will be sufficient with 45 collared elk in the population, however the magnitude of these changes cannot be predicted with certainty.



A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were represented by at least 1 GPS collared elk during the December-March time period.   Because the mean number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  However it will not be possible to quantify the relationship between sample size and elk group size until after the study is completed. 



Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN implementation in 2018 and 2019. 
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Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution 
on the National Elk Refuge 
 
Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge  
 
Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 



 
Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
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Did you tell them no yet ?
---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Wednesday, December 16, 2015
Subject: Elk collaring
To: Maureen Gallagher <maureen_gallagher@fws.gov>

Hi Maureen,

Attached is a description/justification of elk collaring associated with the step down plan we
discussed with Noreen last.  She had questions.  We didn't have detailed answers and this is
meant to provide those details.

I've read Eric's project description and feel he has put considerable thought in to the project.  I
don't have the technical expertise improve the design and I trust Eric a lot.  I've asked Keenan
for thoughts.  

We are pretty limited by time on a decision and need to tell Steve to order the collars by noon
tomorrow.

Please let me know if this description does not satisfy your questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
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Summary

One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.   



NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to surrounding private lands will increase during the PLAN implementation period compared to the pre-treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal season of interest is late December-March because this represents the period after the NER elk hunting season, and prior to and during NER feeding operations.  This is the season when changes to the NER feeding program would be most likely to result in elk distribution changes and potential conflicts on private land.

 

Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium GPS platform provides real time access to GPS data from the collars, which will aid managers in addressing possible conflicts between elk on private land.



Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements from the refuge to adjacent private land. Generalized linear models will be used to quantify these effects using INCIDENT, PROPORTION, and FIDELITY as response variables.



Justification for 50 Elk Sample Size

The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the adult cow inference population will represent all elk age and sex classes that winter on NER with the exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate.



Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk during the first season of interest (December-March 2017).  Forty-five elk represents approximately 0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more important is our statistical power to detect a biologically significant shift in elk distribution between the pre-treatment and post-treatment years during the December-March season as measured by 1) the number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year (PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics during the post treatment period will be sufficient with 45 collared elk in the population, however the magnitude of these changes cannot be predicted with certainty.



A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were represented by at least 1 GPS collared elk during the December-March time period.   Because the mean number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  However it will not be possible to quantify the relationship between sample size and elk group size until after the study is completed. 



Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN implementation in 2018 and 2019. 
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Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution 
on the National Elk Refuge 
 
Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge  
 
Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 



 
Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
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From: Will Meeks
To: Gallagher, Maureen
Subject: Re: Elk collaring
Date: Thursday, December 17, 2015 5:58:10 AM

I have not.  What does Keenan think?   I also think Mike needs to understand it was the RDs
concern (not yours necessarily).  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 16, 2015, at 10:57 PM, Gallagher, Maureen <maureen_gallagher@fws.gov> wrote:

Did you tell them no yet ?
---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Wednesday, December 16, 2015
Subject: Elk collaring
To: Maureen Gallagher <maureen_gallagher@fws.gov>

Hi Maureen,

Attached is a description/justification of elk collaring associated with the step
down plan we discussed with Noreen last.  She had questions.  We didn't have
detailed answers and this is meant to provide those details.

I've read Eric's project description and feel he has put considerable thought in to
the project.  I don't have the technical expertise improve the design and I trust
Eric a lot.  I've asked Keenan for thoughts.  

We are pretty limited by time on a decision and need to tell Steve to order the
collars by noon tomorrow.

Please let me know if this description does not satisfy your questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
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Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-2015.docx>
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Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax
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From: Gallagher, Maureen
To: Will Meeks
Subject: Re: Elk collaring
Date: Thursday, December 17, 2015 6:10:15 AM

He knows that he was siting there. I think the disconnect is the assumption that we will push
back because the field said we need to do it. Keenan told me early on this was not needed and
he dies not support it. I will double check this morning.

On Thursday, December 17, 2015, Will Meeks <will_meeks@fws.gov> wrote:
I have not.  What does Keenan think?   I also think Mike needs to understand it was the RDs
concern (not yours necessarily).  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 16, 2015, at 10:57 PM, Gallagher, Maureen <maureen_gallagher@fws.gov> wrote:

Did you tell them no yet ?
---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Wednesday, December 16, 2015
Subject: Elk collaring
To: Maureen Gallagher <maureen_gallagher@fws.gov>

Hi Maureen,

Attached is a description/justification of elk collaring associated with the step
down plan we discussed with Noreen last.  She had questions.  We didn't have
detailed answers and this is meant to provide those details.

I've read Eric's project description and feel he has put considerable thought in to
the project.  I don't have the technical expertise improve the design and I trust
Eric a lot.  I've asked Keenan for thoughts.  

We are pretty limited by time on a decision and need to tell Steve to order the
collars by noon tomorrow.

Please let me know if this description does not satisfy your questions or
concerns.

Thanks,
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Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-2015.docx>

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax
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Will Meeks
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Mountain-Prairie Region
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National Wildlife Refuge System
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720-541-0319 (c)
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Attached is a description/justification of elk collaring associated with the step
down plan we discussed with Noreen last.  She had questions.  We didn't have
detailed answers and this is meant to provide those details.

I've read Eric's project description and feel he has put considerable thought in to
the project.  I don't have the technical expertise improve the design and I trust
Eric a lot.  I've asked Keenan for thoughts.  

We are pretty limited by time on a decision and need to tell Steve to order the
collars by noon tomorrow.

Please let me know if this description does not satisfy your questions or
concerns.

Thanks,
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Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-2015.docx>

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax



From: Will Meeks
To: Gallagher, Maureen
Subject: Re: Elk collaring
Date: Thursday, December 17, 2015 6:25:21 AM

I'll check with him and chime in.  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 17, 2015, at 7:10 AM, Gallagher, Maureen <maureen_gallagher@fws.gov> wrote:

He knows that he was siting there. I think the disconnect is the assumption that we
will push back because the field said we need to do it. Keenan told me early on
this was not needed and he dies not support it. I will double check this morning.

On Thursday, December 17, 2015, Will Meeks <will_meeks@fws.gov> wrote:
I have not.  What does Keenan think?   I also think Mike needs to understand it
was the RDs concern (not yours necessarily).  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 16, 2015, at 10:57 PM, Gallagher, Maureen
<maureen_gallagher@fws.gov> wrote:

Did you tell them no yet ?
---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Wednesday, December 16, 2015
Subject: Elk collaring
To: Maureen Gallagher <maureen_gallagher@fws.gov>

Hi Maureen,

Attached is a description/justification of elk collaring associated
with the step down plan we discussed with Noreen last.  She had
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questions.  We didn't have detailed answers and this is meant to
provide those details.

I've read Eric's project description and feel he has put considerable
thought in to the project.  I don't have the technical expertise
improve the design and I trust Eric a lot.  I've asked Keenan for
thoughts.  

We are pretty limited by time on a decision and need to tell Steve
to order the collars by noon tomorrow.

Please let me know if this description does not satisfy your
questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort
of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-
2015.docx>



-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax
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this was not needed and he dies not support it. I will double check this morning.
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I have not.  What does Keenan think?   I also think Mike needs to understand it
was the RDs concern (not yours necessarily).  
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Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)
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Did you tell them no yet ?
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Hi Maureen,
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questions.  We didn't have detailed answers and this is meant to
provide those details.

I've read Eric's project description and feel he has put considerable
thought in to the project.  I don't have the technical expertise
improve the design and I trust Eric a lot.  I've asked Keenan for
thoughts.  

We are pretty limited by time on a decision and need to tell Steve
to order the collars by noon tomorrow.

Please let me know if this description does not satisfy your
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Thanks,
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-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort
of thought.
John F. Kennedy

-- 
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Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
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Lakewood, CO
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-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax



From: Will Meeks
To: Gallagher, Maureen
Subject: Re: Elk collaring
Date: Thursday, December 17, 2015 6:26:09 AM

Can you forward me the email from Mike with the attachment?   It didn't seem to come
through with it.  Thanks.  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 17, 2015, at 7:10 AM, Gallagher, Maureen <maureen_gallagher@fws.gov> wrote:

He knows that he was siting there. I think the disconnect is the assumption that we
will push back because the field said we need to do it. Keenan told me early on
this was not needed and he dies not support it. I will double check this morning.

On Thursday, December 17, 2015, Will Meeks <will_meeks@fws.gov> wrote:
I have not.  What does Keenan think?   I also think Mike needs to understand it
was the RDs concern (not yours necessarily).  

Will Meeks
U.S. Fish and Wildlife Service
Mountain-Prairie Region
Assistant Regional Director 
National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)

On Dec 16, 2015, at 10:57 PM, Gallagher, Maureen
<maureen_gallagher@fws.gov> wrote:

Did you tell them no yet ?
---------- Forwarded message ----------
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with the step down plan we discussed with Noreen last.  She had
questions.  We didn't have detailed answers and this is meant to
provide those details.

I've read Eric's project description and feel he has put considerable
thought in to the project.  I don't have the technical expertise
improve the design and I trust Eric a lot.  I've asked Keenan for
thoughts.  

We are pretty limited by time on a decision and need to tell Steve
to order the collars by noon tomorrow.

Please let me know if this description does not satisfy your
questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort
of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-
2015.docx>



-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax
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He knows that he was siting there. I think the disconnect is the assumption that we
will push back because the field said we need to do it. Keenan told me early on
this was not needed and he dies not support it. I will double check this morning.

On Thursday, December 17, 2015, Will Meeks <will_meeks@fws.gov> wrote:
I have not.  What does Keenan think?   I also think Mike needs to understand it
was the RDs concern (not yours necessarily).  
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Mountain-Prairie Region
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National Wildlife Refuge System
303-236-4303(w)
720-541-0319 (c)
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Attached is a description/justification of elk collaring associated
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with the step down plan we discussed with Noreen last.  She had
questions.  We didn't have detailed answers and this is meant to
provide those details.

I've read Eric's project description and feel he has put considerable
thought in to the project.  I don't have the technical expertise
improve the design and I trust Eric a lot.  I've asked Keenan for
thoughts.  

We are pretty limited by time on a decision and need to tell Steve
to order the collars by noon tomorrow.

Please let me know if this description does not satisfy your
questions or concerns.

Thanks,

Mike

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort
of thought.
John F. Kennedy

-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax

<Step Down Plan Elk Collaring Study Design Summary 12-14-
2015.docx>



-- 
Maureen Gallagher
Deputy Assistant Regional Director
Refuges and Partners for Fish and Wildlife
Mountain Prairie Region
134 Union Blvd
Lakewood, CO
303/236/4304
303/236/4792 fax



From: Adams, Keenan
To: Will Meeks
Subject: Fwd: Elk Collars
Date: Thursday, December 17, 2015 6:28:30 AM
Attachments: Fischman and Ruhl 2015 - Judging Adaptive Management Practices of U.S. Agencies.pdf

---------- Forwarded message ----------
From: Jeffrey Warren <jeffrey_warren@fws.gov>
Date: Monday, December 14, 2015
Subject: Fwd: Elk Collars
To: Keenan Adams <keenan_adams@fws.gov>

Certainly something will be learned, but arguably monitoring is already in place to answer the
‘desirable’ vs. ‘undesirable’ destination of elk moving off of the refuge. The current plan (BEMP)
defines the desirable outcome based on distribution of wintering animals and the annual
classification count provides data to assess that distribution (granted, it is a snapshot in time).
Moreover, the state tracks wildlife conflict/depredation claims in the area that is going to capture at
least a component of elk in undesirable locations (the most relevant component? Collars may help
capture elk in areas we deem undesirable, but that is us trying to define undesirable indirectly
compared to actual public conflict).

 

What management decision is linked to these data? Will they change feeding initiation based on the
outcome? What is the decision framework? How do these data reduce uncertainty associated with
our understanding of how many elk the area can support during winter without the refuge providing
supplemental feed?

 

The staff agree that they are likely to be sued as an outcome of the plan and efforts articulated
within. Given that relative certainty, and recent summary of judicial review of adaptive management
in DOI (Fischman and Ruhl 2015; attached) , a trial-and-error approach instead of true AM (when the
BEMP clearly states that AM will be implemented) seems like a losing strategy.

 

Cheers,

 

Jeff Warren
406 276-3536 ext. 106

mailto:keenan_adams@fws.gov
mailto:will_meeks@fws.gov
mailto:jeffrey_warren@fws.gov
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Abstract: All U.S. federal agencies administering environmental laws purport to practice adaptive manage-
ment (AM), but little is known about how they actually implement this conservation tool. A gap between the
theory and practice of AM is revealed in judicial decisions reviewing agency adaptive management plans. We
analyzed all U.S. federal court opinions published through 1 January 2015 to identify the agency AM practices
courts found most deficient. The shortcomings included lack of clear objectives and processes, monitoring
thresholds, and defined actions triggered by thresholds. This trio of agency shortcuts around critical, iterative
steps characterizes what we call AM-lite. Passive AM differs from active AM in its relative lack of management
interventions through experimental strategies. In contrast, AM-lite is a distinctive form of passive AM that fails
to provide for the iterative steps necessary to learn from management. Courts have developed a sophisticated
understanding of AM and often offer instructive rather than merely critical opinions. The role of the judiciary
is limited by agency discretion under U.S. administrative law. But courts have overturned some agency
AM-lite practices and insisted on more rigorous analyses to ensure that the promised benefits of structured
learning and fine-tuned management have a reasonable likelihood of occurring. Nonetheless, there remains
a mismatch in U.S. administrative law between the flexibility demanded by adaptive management and the
legal objectives of transparency, public participation, and finality.


Keywords: conservation planning, law, North America, politics and policy


Evaluación de las Prácticas de Manejo Adaptativo de las Agencias de los EUA


Resumen: Todas las agencias federales de los EUA que administran las leyes ambientales afirman practicar
el manejo adaptativo (MA), pero se conoce poco sobre cómo implementan realmente esta herramienta de
la conservación. Se ha revelado un vaćıo entre la teoŕıa y la práctica del MA en las decisiones judiciales
que revisan los planes de manejo adaptativo de las agencias. Analizamos todas las opiniones de las cortes
federales de los EUA, publicadas hasta el 1 de enero de 2015, para identificar las prácticas de MA de
las agencias que las cortes encontraron más deficientes. Las limitaciones incluyeron la carencia de objetivos
y procesos claros, el monitoreo de los umbrales y las acciones definidas activadas por los umbrales. Esta
triada de atajos tomados por las agencias para evitar pasos cŕıticos e iterativos caracteriza a los que nosotros
llamamos MA ligero. El MA pasivo difiere del activo en su carencia relativa de intervenciones de manejo a
través de estrategias experimentales. En contraste, el MA-ligero es una forma distintiva de MA pasivo que
falla en proporcionar los pasos iterativos necesarios para aprender del manejo. Las cortes han desarrollado
un entendimiento sofisticado del MA y continuamente ofrecen opiniones instructivas en lugar de opiniones
cŕıticas. El papel del poder judicial es limitado por la discreción de las agencias bajo la ley administrativo de
los EUA, pero las cortes han anulado algunas prácticas de MA ligero de las agencias y han insistido en análisis
más rigurosos para asegurar que los beneficios prometidos del aprendizaje estructurado y el manejo bien
calibrado tengan una probabilidad razonable de ocurrir. Sin embargo, todav́ıa persiste una desigualdad en
la ley administrativa de los EUA entre la flexibilidad exigida por el manejo adaptativo y los objetivos legales
de la transparencia, la participación pública y la finalidad.
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2 Adaptive Management Practices


Introduction


Adaptive management (AM) is an almost universally ac-
claimed conservation tool. Uncertain climate-change ef-
fects, ignorance about the causes of imperiled species
declines, and the stochastic behavior of ecosystems
are common justifications for using AM. In the 1990s,
U.S. federal agencies began adopting AM in their plans
and permitting processes. It is now standard practice
(Williams et al. 2009; 36 C.F.R. § 219.12[d][2]), as are law-
suits challenging agency decisions. Although few other
nations subject public decisions to as much judicial
scrutiny as the United States, AM is now widely incor-
porated in statutes and rules around the world (Schramm
& Fishman 2010).


We surveyed all U.S. judicial opinions that resolved le-
gal disputes involving federal government AM. The court
decisions highlight especially controversial projects but
also unveil a cross section of agency practice. In par-
ticular, they show how agencies facing resource, polit-
ical, and legal constraints respond by pulling together
AM plans that often neglect key steps in the process.
We call this kind of adaptive management AM-lite, a
watered-down version of the structured-learning-based
theory that “resembles ad hoc contingency planning”
(Ruhl & Fischman 2010:426). Understanding this prag-
matic approach of agencies offers important lessons for
improved conservation. Specifically, AM-lite falls largely
outside the framework in the literature that distinguishes
passive from active AM. Instead, it represents a differ-
ent version of AM that raises questions about whether
the tool’s theoretical advantages may be realized in the
various forms of practice that diverge from the process
described in the literature. This analysis of judicial opin-
ions reveals AM examples that might spur researchers to
recalibrate their thinking to better match what actually
happens in natural resources administration.


Forms of Adaptive Management


Adaptive management is supposed to be an iterative pro-
cess in which decision outcomes are continually mon-
itored and evaluated to determine whether they are
achieving objectives. The feedback loops rely on goal
establishment, model building, performance standard set-
ting, outcome monitoring, and recalibration. Over time,
feedback and adjustments provide flexibility in the face
of uncertainty while simultaneously reducing uncertainty
through systematic learning (Nie & Schultz 2012). Al-
though the basic theme of learning by doing pervades all
forms of AM, there is wide variation in practice. The most
common distinction in the literature separates active
from passive AM along a continuum of management inter-


ventions, particularly the use of experimental strategies
(Walters & Hilborn 1978; McCarthy & Possingham 2007;
Williams 2011; Williams & Brown 2012). The disparate
literature includes a more mathematical framework that
focuses on whether anticipated learning is considered
when making each decision as a basis for distinguish-
ing the two approaches (Williams et al. 2002). The al-
gorithmic framework for quantitative optimization has
practical application in waterfowl management and other
tasks for which substantial data are available (Williams &
Johnson 1995). But the conflicts courts have evaluated in-
volve decisions for which biostatistical models gain little
traction.


In the active form of AM, managers deliberately probe
for information to evaluate testable hypotheses about
the effects of intervention. For example, managers might
evaluate the effects that a chosen habitat alteration and
its alternatives have on invasive species by running small-
scale test plot experiments. Active AM can identify opti-
mal budget allocations to achieve the maximum area of
successful revegetation, as defined by a certain density of
vegetation present 20 years after planting (McCarthy &
Possingham 2007). The normative ideal for strong infer-
ences from experiments is closely associated with active
AM involving replication, controls, and randomization
(Prato 2005; Grantham et al. 2009). However, resource
management, particularly over small areas, often involves
a single system where replication and controls are infea-
sible. In that situation, active AM would provide struc-
tured decision-making tools that seek to optimize both
management success and learning (Nichols & Williams
2012).


Passive AM can be any variation of AM that falls along
a decreasing continuum of scientific rigor for hypothesis
testing. It has thus been characterized as “nonexperimen-
tal” and “nonscientific” (Aldridge et al. 2004), “incom-
plete” and “haphazard” (Gregory et al. 2006), “unreliable”
(Prato 2005), and “nonlearning based” (Williams 2011).
Typically, managers make a decision based on the known
historical behavior of the system and “a single best esti-
mate or model for response” (Walters & Holling 1990).
They then monitor the system to gather information for
future learning but treat learning as a byproduct rather
than an essential component of the management decision
(Gregory et al. 2006; Nichols & Williams 2012; Williams &
Brown 2012). Although passive AM is often described as
incremental or sequential (Halbert 1993; Bormann et al.
1999), it is not experimental. Over enough iterations,
and with enough monitoring, the passive approach may
produce the same level of rigor as active AM (Williams
2011), as illustrated by the decades-long annual adjust-
ments of Mallard (Anas platyrhynchos) hunting regula-
tions (Nichols & Williams 2012).
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Federal resource management agencies in the United
States have all adopted policies that promise implementa-
tion of AM (Ruhl & Fischman 2010). Many of the agencies
have led the way in developing the theory of AM, build-
ing on earlier scholarly work (e.g., Williams et al. 2009).
Because the agency policies promise implementation of
AM theory (e.g., 33 C.F.R. §332.2), the conflicts between
agency implementation and agency promise reflect the
tension between practice and theory.


Adaptive Management in U.S. Courts


Seminal scholarship characterized most examples of AM
in practice as passive (Walters & Hilborn 1978), partic-
ularly because the complexity of dynamic optimization
frustrates decision makers seeking to reduce uncertainty
while also achieving management objectives. We find
that the practice of many U.S. agencies, while generally
a form of passive AM, diverges from the theoretical liter-
ature in other, seldom-noted dimensions revealed in the
litigation. Although it is feasible to build into final agency
actions some AM flexibility, it remains a challenge many
agencies struggle with, particularly in circumstances of
high uncertainty and little prior information. This has
been the focus of the judicial decisions criticizing agency
AM and recent agency initiatives to better mold adaptive
plans to legal constraints.


Public agencies must operate within the structure of
administrative law, built on a model of comprehensive
rationality: all factors influencing a decision and its con-
sequences must be considered before making a final
decision. Once made, an agency must stick with final
decisions until it reengages the administrative process
to alter them. Adaptive management, in theory, is more
open-ended and considers no decisions beyond revision
to improve outcomes or learning. If the decision is adopt-
ing a long-term plan, the agency cannot adjust it with-
out going through the arduous administrative process
of amendment. Also, substantive laws (e.g., the Endan-
gered Species Act [ESA]) require findings (e.g., that an
action authorized by an agency will not jeopardize the
continued existence of an imperiled species [16 U.S.C.
§ 1536(a)(2)]) before federal actions (e.g., an oil and gas
leasing plan) may proceed and each time a plan is revised.


Fiscal and political constraints also complicate AM
implementation by public agencies. Both generally en-
courage agencies to defer determining whatever is not
absolutely necessary for a final agency action. They lead
agencies to employ AM-lite, which frequently fails even to
structure a learning procedure, whether through exper-
imentation, historical research, or modeling (NRC 2004;
Nie & Schultz 2012). It lacks a priori hypotheses. It is
similar to “evolutionary adaptive management,” defined
as trial and error, or learning from management without
purposeful direction (Walters & Holling 1990). Trial and


error might lead to learning, but it is not the structured
learning promised in AM. In its most extreme form, AM-
lite is essentially open-ended contingency planning or on-
the-fly management that promises some loosely described
response to whatever circumstances arise. Implementa-
tion of AM-lite may be suitable where the range of possi-
ble variations in actions and outcomes is small and where
the system is not experiencing novel stressors. But many
of the AM decisions reviewed by courts consist of “basic
trial and error learning in which explicit hypotheses are
absent or vague” (Gregory et al. 2006:2412). The upshot
is that AM remains largely an aspiration—achieving even
passive AM has proven challenging enough.


Judicial Decisions


To gain a deeper understanding of how courts treat in-
stances of AM-lite and what can be learned from the judi-
cial commentary, we examined all federal court opinions
containing the phrase adaptive management as of 1 Jan-
uary 2015 (Supporting Information). Of the 216 opinions
with this term, 102 separate opinions (47%) involved a
challenge to an agency’s AM of environmental or natural
resources. In most (75%) opinions overall, and almost
half (48%) of the opinions in cases directly challenging
an AM element of an agency record, courts used the
phrase adaptive management merely to describe some
aspect of the administrative record not relevant to the
judgment.


However, 53 judicial opinions applied relevant law
directly to some aspect of AM. These are the cases we
evaluated in our examination of U.S. agency practice
of AM-lite (Supporting Information). In this group of
53 opinions, 45% of decisions overturned the agency
decision as “arbitrary and capricious,” a legal standard
deferring to any permissible agency interpretation. In
U.S. administrative law, if a court overturns an agency
record as failing to rationally support a decision (arbitrary
and capricious) or finds some violation of a specific legal
standard (e.g., failing to avoid jeopardy to the continued
existence of an endangered species), then it generally
will suspend and remand the agency decision (send the
decision back to the agency for a new determination).
Procedural violations of law (e.g., failure to complete
an adequate environmental impact analysis) may result
in remands under which an agency cures the defects
in its record but reaffirms the substantive decision. A
court upholding an AM approach does not necessarily
endorse the practice as effective conservation. It merely
finds that the approach did not violate any specific legal
mandate. Additionally, an opinion upholding a particular
AM approach does not necessarily resolve the overall
legal dispute in favor of the agency.


We focused mostly on cases overturning AM-lite be-
cause the resulting opinions identify friction points in
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the administrative process, where AM implementation
often falls short of theory and effectiveness. An arbitrary-
and-capricious finding is not a direct comment on the
rigor of the AM process. A court may reject an agency
decision that is a paragon of active AM because of an
unrelated violation of law. But, when an agency relied
on AM to meet a legal standard (e.g., ensure no jeopardy
to an endangered species) and a court finds fault in that
line of reasoning, the judicial opinion may reveal AM-lite
shortcomings.


We extracted lessons from the cases in which the ad-
versarial process unveiled problems with translating AM
into practice. The court decisions paint a troubling pic-
ture of agencies cloaking their desire to defer decisions or
dodge difficult calls under the AM label. This conclusion
stems from a close reading of the 53 judicial opinions.
Here, we present example cases in which judges clearly
evaluated some aspect of adaptive management in an
agency’s record of decision. In many cases, judicial eval-
uation of AM is murky. A thorough canvass of agency AM
practice is beyond the scope of this article. The difficulty
of funding and litigating cases filters out disputes with
low stakes. Agencies lose litigation only if they perform
particularly poorly in justifying their decisions. Court de-
cisions overturning agency actions are a useful window
into the problems associated with translating AM theory
into administrative practice. But, they cannot reveal the
full extent or frequency of the shortcomings.


AM-lite


Courts that rejected agency AM plans cite a number of
problems that correspond to commonly defined steps
in the iterative process. Although courts evaluated the
plans against legal standards and not AM theory, they
often cited problems in the AM process as reasons to be-
lieve AM-lite will not deliver on its promise. These weak
links in the chain of activities implementing AM roughly
correspond with some of the barriers to successful AM
discussed in the literature (Moser & Eckstrom 2010; Nie
& Schultz 2012; Lindenmayer et al. 2013; Meretsky & Fis-
chman 2014). Passive AM is distinctive in its relative lack
of experiments or other structured forms of management
intervention for hypothesis testing. In contrast, AM-lite is
a particular form of passive AM that skips some iterative
steps necessary to learn from management.


Although pathologies—including lack of stakeholder
engagement, procrastination, and weak leadership—
have been identified as impeding the progress of AM
(Allen & Gunderson 2011), 3 shortcomings in AM im-
plementation recur in judicial cases overturning agency
decisions: failure to establish objectives or failure to de-
scribe monitoring protocols for a plan or project; failure
to define decision thresholds in monitoring; and failure
to identify specific actions that will be triggered when


thresholds are crossed. We characterized AM-lite along
this chain of failures in the order in which iterative deci-
sion making should engage these steps. In practice, many
public decisions involve weaknesses in these categories
rather than total failures. But courts grant agencies the
benefit of the doubt in judicial review. Agencies have
discretion to craft poor AM approaches—a court will
overturn only those that have glaring problems.


Clear Objectives and Process


The first and most critical decisions in devising AM strate-
gies are formulating specific objectives and a process
for monitoring (Stein et al. 2013; Fischman et al. 2014).
Although they are separate steps in AM, establishing ob-
jectives and describing monitoring programs are two
decisions that agencies now usually make to the satis-
faction of courts. Without specific objectives and mon-
itoring, goals may slip and actions designed to achieve
one aim ultimately drift toward different outcomes. Ob-
jectives establish benchmarks against which to measure
progress or indicate when program revision is nec-
essary (Williams et al. 2009). Although AM-lite gen-
erally calls for monitoring, some applications avoid
defining objectives or the means of monitoring them
(Nie & Schultz 2012).


Litigation over grazing on the North Sheep allotments
of the Sawtooth National Forest and Recreation Area
illustrates how courts both uncover and shape agency
implementation of AM-lite. A conservation organization
challenged the agency’s sheep and goat grazing allotment
plans as contravening the mandates of the National Forest
Management Act and the National Environmental Policy
Act (NEPA). The Forest Service lost the first round of
litigation when a court found that the plans’ AM strategy
failed to explain how they would achieve the Forest Ser-
vice’s objectives to allow grazing only on lands suitable
for and capable of sustaining grazing. They also did not
explain how the agency would monitor conditions. The
environmental analysis in the administrative record stated
that a monitoring plan “will be developed and imple-
mented through an iterative process” but did not describe
the process (Western Watersheds Project 2006:10). The
agency responded with a supplemental analysis the court
subsequently upheld as aligning grazing with forest plan
goals by committing to monitoring “annual indicators” of
range conditions at designated sites. The indicators for
the suitability and capability objectives included numeri-
cal criteria (e.g., >4 inches of stubble height and <30%
sagebrush cover at the end of the grazing season) (West-
ern Watersheds Project 2011). Failure to meet the criteria
under the supplemental commitments triggers specific
actions, such as closing areas and reducing numbers of
livestock.
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Decision Thresholds in Monitoring


Thresholds are signals that something must change
(warnings of problems) or can change (confirmations of
achievements) in the management regime. But AM-lite
often neglects to define these decision thresholds that
trigger mitigation actions or reevaluation (Martin et al.
2009). The AM literature emphasizes the importance of
activating intervention in response to observations (Lin-
denmayer et al. 2013), but thresholds are often absent
in public plans (Meretsky & Fischman 2014). In contrast,
decisions that contain quantitative standards for the de-
ployment of review, mitigation, or some other adaption
action harness the benefits of AM and help prioritize the
key monitoring tasks (Gregory et al. 2006; Nie & Schultz
2012).


The same court that upheld the supplemental North
Sheep allotment plan invited further litigation if the
promised benefits of AM amount only to “a burst of
monitoring” with no consequences for grazing practices
that do not meet the numerical objectives (Western Wa-
tersheds Project 2011:1124). The following year it over-
turned a different agency’s renewal of grazing permits for
failure to meet a regulatory requirement that noncom-
pliance with rangeland health standards result in “ap-
propriate action” to make “significant progress toward
fulfillment” of the standards (43 C.F.R. § 4180.2[c][2]).
The agency set goals and committed to monitoring,
but, if the goals were not met “over time,” then the
agency merely promised adaptive adjustment of graz-
ing restrictions (Western Watersheds Project 2012:1129).
The court found that “the amorphous definition” of
“over time” afforded the agency “a nearly unreviewable
discretion to wave off failures to comply for an un-
specified number of years” (Western Watersheds Project
2012:1129). Specific triggers for changes in management
practices (the decision thresholds) would have improved
AM and secured legal compliance.


In contrast, a court allowed a coal mine fill permit
employing an AM plan with “specific timelines for correc-
tive actions if monitoring reveals noncompliant scores”
(Ohio Valley Environmental Coalition 2012:637). Simi-
larly a court upheld a decision not to designate the dunes
sagebrush lizard (Sceloporus arenicolus) for protection
under the ESA based, in part, on a plan that bound de-
velopments in the lizard’s habitat to minimize and mit-
igate impacts. The agreement required monthly reports
to track habitat and established a threshold to trigger
adaptive reevaluation if habitat loss came “within 7.5%
of the allowed 1% loss in total habitat” (Defenders of
Wildlife 2014:8).


An unusual comparative AM evaluation illustrates the
role of AM thresholds in meeting substantive legal stan-
dards. In a series of decisions, Judge Wanger reviewed
ESA compliance in the operation of California’s Cen-
tral Valley irrigation system regularly between 2006 and


2011. One issue in the litigation was how agencies may
rely on AM to ensure that water operations will not “jeop-
ardize the continued existence” of any listed species (16
U.S.C. § 1535[a][2]). Judge Wanger’s decisions compared
the conservation approaches of the Interior Department’s
Fish and Wildlife Service (FWS) (responsible for the Delta
smelt [Hypomesus transpacificus]) with the Commerce
Department’s National Marine Fisheries Service (NMFS)
(responsible for anadromous fishes). Both agencies em-
ployed AM, but Judge Wanger upheld the NMFS approach
and remanded the FWS plan. The NMFS AM protocol
contained definite, substantive criteria (e.g., temperature
thresholds) that triggered revision of the water system
operations to avoid jeopardy (Pacific Coast Federation
of Fishermen’s Associations 2008). In contrast, the FWS
approach failed to provide enforceable, precise criteria
to serve as thresholds (NRDC 2007).


Specific Actions Triggered by Thresholds


Thresholds identify when action is necessary to adjust
management practices or mitigation. But, AM-lite often
neglects to specify just what that action should be. This
may be because an agency wants to retain its future dis-
cretion or because an effective response is not yet known.
In either event, failure to specify actions triggered by
thresholds can lead to dead ends in what should be the
continuing adaptive iteration cycle.


Courts have identified this missing element in AM-lite
as a basis for remanding inadequate agency decisions.
In Judge Wanger’s ESA review of California Central Val-
ley water management, he overturned the FWS decision
to adopt a procedurally elaborate AM protocol identify-
ing danger thresholds for the Delta smelt. The triggered
action would be convening a working group to “con-
sider” a range of operational changes in the water system
(NRDC 2007:341). Judge Wanger found the mandatory
protocol failed to identify what changes to the system
could improve conditions for the smelt. In contrast, the
NFMS approach identified the enforceable requirements
to be imposed if the system crossed thresholds for the
anadromous fish. In remanding the FWS approach, Judge
Wanger distinguished the Central Valley plan from an
ESA permit for land development in California’s Natomas
Basin that employed “well-defined mitigation measures”
such as conservation land purchases, adjustment of con-
servation reserve size, and modification of agricultural
practices (NRDC 2007). The Central Valley plan lacked
such specificity of responsive actions, even though the
protocol was much more elaborate. Complexity and de-
tail in AM design does not necessarily assure substantive
legal criteria will be met by triggering mitigating actions.


Another court set aside an FWS decision to remove
the grizzly bear (Ursus arctos horribilis) from the list of
species receiving ESA protection. The delisting decision


Conservation Biology
Volume 00, No. 0, 2015







6 Adaptive Management Practices


relied on AM-lite to respond to the decline in whitebark
pine (Pinus albicaulis), an important food source for
the bear. While the agency identified specific monitor-
ing criteria (i.e., thresholds) to detect changes in mor-
tality, litter size, and cub survival, the action triggered
would be a study team effort to “recommend appropriate
management responses” (Greater Yellowstone Coalition
2011:1029). Without explanation of what the responses
might be or their effectiveness in the face of whitebark
loss, the administrative record did not meet the ESA re-
quirements for finding that the grizzly bear is not threat-
ened by the decline in its whitebark food source.


Courts have interpreted mitigation mandates under
several environmental laws to require a showing that
conservation actions be “reasonably specific, certain to
occur, and capable of implementation” (Center for Bi-
ological Diversity 2002:1152). Plans employing AM-lite
often fail to meet this standard even when agencies
commit to achieve “specific, numerical improvements in
habitat quality and survival” (NWF 2011:1126). Promises
to achieve specific goals are not self-executing, and ex-
pressing numerical thresholds in monitoring does not
alone advance goals. Successful AM depends on a plan for
what to do when thresholds are crossed. In remanding an
agency’s no-jeopardy finding for operation of the Pacific
Northwest’s Columbia River dams, a court criticized the
common AM-lite approach of neglecting specific actions
triggered by monitoring in favor of “vague” promises
to act in an unspecified manner when thresholds are
crossed (NWF 2011:1128):


It is one thing to identify a list of actions, or combination
of potential actions, to produce an expected survival im-
provement and then modify those actions through adap-
tive management to reflect changed circumstances. It is
another to simply promise to figure it all out in the future.


Even laws with weaker substantive requirements, such
as NEPA, present courts with questions about triggered
responses. One case overturned an agency environmental
analysis under NEPA for failing to provide enough detail
in its AM plan about mitigation actions for expansion
of a gold mine (South Fork Band Council 2009). The
agency’s AM-lite approach to the plan described a water
monitoring regime with thresholds that would trigger a
“detailed, site-specific plan to enhance or replace the im-
pacted perennial water resources” (USDOI 2008, § 3.2).
The court found that this mitigation approach, which
specified no particular action or technology, did not pro-
vide enough evaluation about the ability to avoid adverse
impacts from the mine.


But other courts reviewing NEPA analysis have upheld
similarly vague mitigation promises. For instance, the first
large-scale use of AM to manage oil and gas lease devel-
opment deferred both the establishment of quantitative
criteria for thresholds and the selection of mitigation


measures (Theodore Roosevelt Conservation Partnership
2010). Nonetheless, a court upheld the plan against a
NEPA challenge, in part because subsequent approvals of
individual drilling permits would be subject to environ-
mental analysis and could adopt site-specific criteria and
mitigation. The court relied on the AM-lite approach in
concluding that the agency took the required “hard look”
at environmental impacts. This look-before-you-leap re-
quirement distills NEPA’s comprehensive rationality ap-
proach. But the court responded that “allowing adaptable
mitigation measures is a responsible decision in light of
the inherent uncertainty of environmental impacts, not
a violation of NEPA” (Theodore Roosevelt Conservation
Partnership 2010:517).


Learning from AM-lite


Although federal agencies commit to AM, litigation re-
veals approaches that fail to produce a structured learning
process. Practicing passive AM more effectively is a prac-
tical improvement that is within reach of U.S. agencies,
and courts sometimes insist on it. Otherwise, AM-lite will
lead to iterative dead ends and possibly discredit AM as
an approach with a poor stewardship record.


Courts grasp the aims and elements of AM. They seek
to impose the constraints of administrative law, which
emphasizes finality and comprehensive rationality. But
courts also appear eager to accommodate the conserva-
tion imperatives of AM (Ruhl & Fischman 2010). The per-
ception that lawsuits are an impediment to AM (Koontz &
Bodine 2008) is unsupported by our review. One court
has even suggested that AM may be necessary where
an agency will likely have to respond to unforeseen cir-
cumstances (Southwest Center for Biological Diversity
2006). Courts have rejected arguments that plans built
around AM are mere “untested” hypotheses that cannot
satisfy the rational-basis test of judicial review (SLDMWA
2011:913). But, courts sometimes reject agency ratio-
nales based on hypotheses when the proposed action
is not accompanied by a plan to collect data to evaluate
the accuracy of the hypotheses (Lands Council 2008).
Courts aid AM when they insist on a plan to learn through
management.


As agencies have established quantitative objectives in
their AM plans, courts have dived deeper into the struc-
ture of the decisions to ensure that the promised ben-
efits of structured learning and fine-tuned management
have a reasonable likelihood of occurring. Federal courts
are now unpacking AM-lite to reveal where agencies
stumble along the way to successful iteration and learn-
ing. This dynamic provides agencies an opportunity and
incentive to learn how to improve their practice of AM.
Courts are most likely to reject AM plans that fail to spec-
ify clear objectives and processes, establish monitoring
thresholds, and define actions triggered by thresholds,
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thus suggesting how agencies can most effectively im-
prove their AM practices. Agencies have learned from
their past litigation losses; today they seldom stumble
over the first steps of establishing specific objectives and
processes.


But the courts and agencies working together can
advance the practice of AM only so far. No major fed-
eral statute explicitly authorizes agencies to practice AM,
much less spells out its requirements. Agencies have com-
piled detailed manuals for practicing AM (Williams et al.
2009; Williams & Brown 2012), but courts accord the
manuals only moderate deference. This leaves agencies
uncertain about whether their prescriptions for AM, even
when met, satisfy judicial review when weighed against
the requirements of environmental and administrative
law (Benson & Stone 2013). Legislative standards for AM
would provide agencies and courts more guidance and
certainty.


Beyond providing substantive authority and standards,
some AM scholars have suggested that the iterative
decision-making process can also be promoted through
administrative law reform (Karkkainen 2002; Craig &
Ruhl 2014). Conventional administrative process re-
quirements impose extensive front-end requirements on
agency decisions, including impact analysis and public
participation, and subject final agency decisions to judi-
cial review. Although these requirements are meant to
promote agency transparency, public participation, and
legitimacy, they do not necessarily facilitate iterative deci-
sion making. This mismatch has prompted proposals for
alternative procedural tracks for agencies to follow when
they are authorized to employ AM, designed primarily to
change the ways and times when public participation
and judicial review are available in the AM process. For
example, one proposal would allow agencies to adopt
AM plans after public participation, impact assessment,
and judicial review processes based on special, statutorily
prescribed criteria designed to avoid the AM-lite short-
comings. If the plan fulfills the criteria, its implementa-
tion, including adjustments to actions called for under
the plan, would not be subject to additional rounds of
administrative process (Craig & Ruhl 2014). This latitude
to practice AM would ameliorate the legal requirements
many agency practitioners of AM identify as barriers (Ben-
son & Stone 2013) but would retain the basic procedural
safeguards of administrative law. Implementing such a
procedural regime has thus far been untested.


Consistent funding is also necessary to support AM
in practice, particularly its nerve center—monitoring.
This does not necessarily mean that AM costs more than
conventional management regimes, which also need
monitoring to be effective. But conventional manage-
ment seldom follows through with much monitoring
(Karkkainen 2002). The judicial acceptance of AM should
come at the price of more durable monitoring strategies.
Courts may spur legislatures and agencies to better match
funding to the continual needs of AM. Appropriations for


AM projects could establish endowments or annuities
to assure that the back-end activities (especially
monitoring, triggered actions, and reevaluation) deliver
on the promise of reducing uncertainty. In the long run,
the promise of AM practiced at its fullest—not the
AM-lite version that has prevailed thus far—should be
worth the investment.
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“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman

“A great many people think they are thinking when they are merely rearranging their prejudices.” 
William James

 

From: Adams, Keenan [mailto:keenan_adams@fws.gov] 
Sent: Friday, December 11, 2015 7:42 PM
To: Jeffrey Warren
Subject: Fwd: Elk Collars

 

FYI. 

---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Friday, December 11, 2015
Subject: Fwd: Elk Collars
To: Keenan Adams <keenan_adams@fws.gov>

 

---------- Forwarded message ----------
From: Steve Kallin <steve_kallin@fws.gov>
Date: Thu, Dec 10, 2015 at 6:23 AM
Subject: Elk Collars
To: Mike Blenden <mike_blenden@fws.gov>
Cc: Maureen Gallagher <maureen_gallagher@fws.gov>, Cris Dippel <cris_dippel@fws.gov>,
Eric Cole <eric_cole@fws.gov>

Mike:

 

I spoke very briefly with Eric Cole about elk collars yesterday after our meeting (I interrupted
his birthday celebration). 

 

GPS collars will answer the question, “When elk leave the NER under the new feeding
regime, are they going to desirable or undesirable locations?”  This was my focus because I
will deal with the public relations aspect of the change in supplemental feeding.  

 

These collars will also answer the question, “Are elk leaving the NER due to a change in
feeding initiation.”  Eric estimated the number of collars needed to answer this question, based

javascript:_e(%7B%7D,'cvml','keenan_adams@fws.gov');
javascript:_e(%7B%7D,'cvml','mike_blenden@fws.gov');
javascript:_e(%7B%7D,'cvml','keenan_adams@fws.gov');


on making comparisons to our existing elk movement database.  We have invested in
approximately 20 collars per year since 2007.  Our existing database of GPS locations
demonstrates elk behavior under the existing feeding protocol.  Data from collars placed on
elk prior to changing the feeding protocol will be compared to our existing database.  That
data will be used to analyze differences between “elk leaving the refuge after the end of the
hunting season, but before the initiation of supplemental feeding” under the status quo and
under the new feeding protocol.  I have asked Eric to write up a brief (less than one page)
description of the use of GPS collars for this purpose, the statistics involved, the minimum and
ideal number of collars needed to be deployed before we change the initiation of feeding. 

 

Eric is off work until next week.  I will send his write up next week.

 

Take care,   

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

 

--

Michael Blenden

Refuge Supervisor - Montana, Wyoming and Utah

134 Union Boulevard

Lakewood, CO  80228



303-236-4306

 

Too often we...enjoy the comfort of opinion without the discomfort of thought.

John F. Kennedy

--

Keenan Adams

Chief, Division of Biological Resources 

National Wildlife Refuge System

Mountain-Prairie Region

Lakewood, CO

303-236-8102 (Office)

 

Make everything as simple as possible, but not simpler. ~Albert Einstein

 

-- 
Keenan Adams
Chief, Division of Biological Resources 
National Wildlife Refuge System
Mountain-Prairie Region
Lakewood, CO

303-236-8102 (Office)

Make everything as simple as possible, but not simpler. ~Albert Einstein



Security settings or invalid file format do not permit using 20151217 0628_Email_Fwd_ Elk Collars (1).pdf (128690 Bytes).



From: Adams, Keenan
To: Will Meeks
Subject: Fwd: Elk Collars
Date: Thursday, December 17, 2015 6:28:30 AM
Attachments: Fischman and Ruhl 2015 - Judging Adaptive Management Practices of U.S. Agencies.pdf

---------- Forwarded message ----------
From: Jeffrey Warren <jeffrey_warren@fws.gov>
Date: Monday, December 14, 2015
Subject: Fwd: Elk Collars
To: Keenan Adams <keenan_adams@fws.gov>

Certainly something will be learned, but arguably monitoring is already in place to answer the
‘desirable’ vs. ‘undesirable’ destination of elk moving off of the refuge. The current plan (BEMP)
defines the desirable outcome based on distribution of wintering animals and the annual
classification count provides data to assess that distribution (granted, it is a snapshot in time).
Moreover, the state tracks wildlife conflict/depredation claims in the area that is going to capture at
least a component of elk in undesirable locations (the most relevant component? Collars may help
capture elk in areas we deem undesirable, but that is us trying to define undesirable indirectly
compared to actual public conflict).

 

What management decision is linked to these data? Will they change feeding initiation based on the
outcome? What is the decision framework? How do these data reduce uncertainty associated with
our understanding of how many elk the area can support during winter without the refuge providing
supplemental feed?

 

The staff agree that they are likely to be sued as an outcome of the plan and efforts articulated
within. Given that relative certainty, and recent summary of judicial review of adaptive management
in DOI (Fischman and Ruhl 2015; attached) , a trial-and-error approach instead of true AM (when the
BEMP clearly states that AM will be implemented) seems like a losing strategy.

 

Cheers,

 

Jeff Warren
406 276-3536 ext. 106

mailto:keenan_adams@fws.gov
mailto:will_meeks@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:keenan_adams@fws.gov
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Judging adaptive management practices
of U.S. agencies
Robert L. Fischman∗ and J.B. Ruhl†
∗Maurer School of Law, Indiana University, 211 S. Indiana Avenue, Bloomington, IN 47405, U.S.A., email rfischma@indiana.edu
†Vanderbilt University Law School Nashville, TN 37203, U.S.A.


Abstract: All U.S. federal agencies administering environmental laws purport to practice adaptive manage-
ment (AM), but little is known about how they actually implement this conservation tool. A gap between the
theory and practice of AM is revealed in judicial decisions reviewing agency adaptive management plans. We
analyzed all U.S. federal court opinions published through 1 January 2015 to identify the agency AM practices
courts found most deficient. The shortcomings included lack of clear objectives and processes, monitoring
thresholds, and defined actions triggered by thresholds. This trio of agency shortcuts around critical, iterative
steps characterizes what we call AM-lite. Passive AM differs from active AM in its relative lack of management
interventions through experimental strategies. In contrast, AM-lite is a distinctive form of passive AM that fails
to provide for the iterative steps necessary to learn from management. Courts have developed a sophisticated
understanding of AM and often offer instructive rather than merely critical opinions. The role of the judiciary
is limited by agency discretion under U.S. administrative law. But courts have overturned some agency
AM-lite practices and insisted on more rigorous analyses to ensure that the promised benefits of structured
learning and fine-tuned management have a reasonable likelihood of occurring. Nonetheless, there remains
a mismatch in U.S. administrative law between the flexibility demanded by adaptive management and the
legal objectives of transparency, public participation, and finality.


Keywords: conservation planning, law, North America, politics and policy


Evaluación de las Prácticas de Manejo Adaptativo de las Agencias de los EUA


Resumen: Todas las agencias federales de los EUA que administran las leyes ambientales afirman practicar
el manejo adaptativo (MA), pero se conoce poco sobre cómo implementan realmente esta herramienta de
la conservación. Se ha revelado un vaćıo entre la teoŕıa y la práctica del MA en las decisiones judiciales
que revisan los planes de manejo adaptativo de las agencias. Analizamos todas las opiniones de las cortes
federales de los EUA, publicadas hasta el 1 de enero de 2015, para identificar las prácticas de MA de
las agencias que las cortes encontraron más deficientes. Las limitaciones incluyeron la carencia de objetivos
y procesos claros, el monitoreo de los umbrales y las acciones definidas activadas por los umbrales. Esta
triada de atajos tomados por las agencias para evitar pasos cŕıticos e iterativos caracteriza a los que nosotros
llamamos MA ligero. El MA pasivo difiere del activo en su carencia relativa de intervenciones de manejo a
través de estrategias experimentales. En contraste, el MA-ligero es una forma distintiva de MA pasivo que
falla en proporcionar los pasos iterativos necesarios para aprender del manejo. Las cortes han desarrollado
un entendimiento sofisticado del MA y continuamente ofrecen opiniones instructivas en lugar de opiniones
cŕıticas. El papel del poder judicial es limitado por la discreción de las agencias bajo la ley administrativo de
los EUA, pero las cortes han anulado algunas prácticas de MA ligero de las agencias y han insistido en análisis
más rigurosos para asegurar que los beneficios prometidos del aprendizaje estructurado y el manejo bien
calibrado tengan una probabilidad razonable de ocurrir. Sin embargo, todav́ıa persiste una desigualdad en
la ley administrativa de los EUA entre la flexibilidad exigida por el manejo adaptativo y los objetivos legales
de la transparencia, la participación pública y la finalidad.


Palabras Clave: leyes, Norte América, planeación de la conservación, poĺıticas y normas
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2 Adaptive Management Practices


Introduction


Adaptive management (AM) is an almost universally ac-
claimed conservation tool. Uncertain climate-change ef-
fects, ignorance about the causes of imperiled species
declines, and the stochastic behavior of ecosystems
are common justifications for using AM. In the 1990s,
U.S. federal agencies began adopting AM in their plans
and permitting processes. It is now standard practice
(Williams et al. 2009; 36 C.F.R. § 219.12[d][2]), as are law-
suits challenging agency decisions. Although few other
nations subject public decisions to as much judicial
scrutiny as the United States, AM is now widely incor-
porated in statutes and rules around the world (Schramm
& Fishman 2010).


We surveyed all U.S. judicial opinions that resolved le-
gal disputes involving federal government AM. The court
decisions highlight especially controversial projects but
also unveil a cross section of agency practice. In par-
ticular, they show how agencies facing resource, polit-
ical, and legal constraints respond by pulling together
AM plans that often neglect key steps in the process.
We call this kind of adaptive management AM-lite, a
watered-down version of the structured-learning-based
theory that “resembles ad hoc contingency planning”
(Ruhl & Fischman 2010:426). Understanding this prag-
matic approach of agencies offers important lessons for
improved conservation. Specifically, AM-lite falls largely
outside the framework in the literature that distinguishes
passive from active AM. Instead, it represents a differ-
ent version of AM that raises questions about whether
the tool’s theoretical advantages may be realized in the
various forms of practice that diverge from the process
described in the literature. This analysis of judicial opin-
ions reveals AM examples that might spur researchers to
recalibrate their thinking to better match what actually
happens in natural resources administration.


Forms of Adaptive Management


Adaptive management is supposed to be an iterative pro-
cess in which decision outcomes are continually mon-
itored and evaluated to determine whether they are
achieving objectives. The feedback loops rely on goal
establishment, model building, performance standard set-
ting, outcome monitoring, and recalibration. Over time,
feedback and adjustments provide flexibility in the face
of uncertainty while simultaneously reducing uncertainty
through systematic learning (Nie & Schultz 2012). Al-
though the basic theme of learning by doing pervades all
forms of AM, there is wide variation in practice. The most
common distinction in the literature separates active
from passive AM along a continuum of management inter-


ventions, particularly the use of experimental strategies
(Walters & Hilborn 1978; McCarthy & Possingham 2007;
Williams 2011; Williams & Brown 2012). The disparate
literature includes a more mathematical framework that
focuses on whether anticipated learning is considered
when making each decision as a basis for distinguish-
ing the two approaches (Williams et al. 2002). The al-
gorithmic framework for quantitative optimization has
practical application in waterfowl management and other
tasks for which substantial data are available (Williams &
Johnson 1995). But the conflicts courts have evaluated in-
volve decisions for which biostatistical models gain little
traction.


In the active form of AM, managers deliberately probe
for information to evaluate testable hypotheses about
the effects of intervention. For example, managers might
evaluate the effects that a chosen habitat alteration and
its alternatives have on invasive species by running small-
scale test plot experiments. Active AM can identify opti-
mal budget allocations to achieve the maximum area of
successful revegetation, as defined by a certain density of
vegetation present 20 years after planting (McCarthy &
Possingham 2007). The normative ideal for strong infer-
ences from experiments is closely associated with active
AM involving replication, controls, and randomization
(Prato 2005; Grantham et al. 2009). However, resource
management, particularly over small areas, often involves
a single system where replication and controls are infea-
sible. In that situation, active AM would provide struc-
tured decision-making tools that seek to optimize both
management success and learning (Nichols & Williams
2012).


Passive AM can be any variation of AM that falls along
a decreasing continuum of scientific rigor for hypothesis
testing. It has thus been characterized as “nonexperimen-
tal” and “nonscientific” (Aldridge et al. 2004), “incom-
plete” and “haphazard” (Gregory et al. 2006), “unreliable”
(Prato 2005), and “nonlearning based” (Williams 2011).
Typically, managers make a decision based on the known
historical behavior of the system and “a single best esti-
mate or model for response” (Walters & Holling 1990).
They then monitor the system to gather information for
future learning but treat learning as a byproduct rather
than an essential component of the management decision
(Gregory et al. 2006; Nichols & Williams 2012; Williams &
Brown 2012). Although passive AM is often described as
incremental or sequential (Halbert 1993; Bormann et al.
1999), it is not experimental. Over enough iterations,
and with enough monitoring, the passive approach may
produce the same level of rigor as active AM (Williams
2011), as illustrated by the decades-long annual adjust-
ments of Mallard (Anas platyrhynchos) hunting regula-
tions (Nichols & Williams 2012).
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Federal resource management agencies in the United
States have all adopted policies that promise implementa-
tion of AM (Ruhl & Fischman 2010). Many of the agencies
have led the way in developing the theory of AM, build-
ing on earlier scholarly work (e.g., Williams et al. 2009).
Because the agency policies promise implementation of
AM theory (e.g., 33 C.F.R. §332.2), the conflicts between
agency implementation and agency promise reflect the
tension between practice and theory.


Adaptive Management in U.S. Courts


Seminal scholarship characterized most examples of AM
in practice as passive (Walters & Hilborn 1978), partic-
ularly because the complexity of dynamic optimization
frustrates decision makers seeking to reduce uncertainty
while also achieving management objectives. We find
that the practice of many U.S. agencies, while generally
a form of passive AM, diverges from the theoretical liter-
ature in other, seldom-noted dimensions revealed in the
litigation. Although it is feasible to build into final agency
actions some AM flexibility, it remains a challenge many
agencies struggle with, particularly in circumstances of
high uncertainty and little prior information. This has
been the focus of the judicial decisions criticizing agency
AM and recent agency initiatives to better mold adaptive
plans to legal constraints.


Public agencies must operate within the structure of
administrative law, built on a model of comprehensive
rationality: all factors influencing a decision and its con-
sequences must be considered before making a final
decision. Once made, an agency must stick with final
decisions until it reengages the administrative process
to alter them. Adaptive management, in theory, is more
open-ended and considers no decisions beyond revision
to improve outcomes or learning. If the decision is adopt-
ing a long-term plan, the agency cannot adjust it with-
out going through the arduous administrative process
of amendment. Also, substantive laws (e.g., the Endan-
gered Species Act [ESA]) require findings (e.g., that an
action authorized by an agency will not jeopardize the
continued existence of an imperiled species [16 U.S.C.
§ 1536(a)(2)]) before federal actions (e.g., an oil and gas
leasing plan) may proceed and each time a plan is revised.


Fiscal and political constraints also complicate AM
implementation by public agencies. Both generally en-
courage agencies to defer determining whatever is not
absolutely necessary for a final agency action. They lead
agencies to employ AM-lite, which frequently fails even to
structure a learning procedure, whether through exper-
imentation, historical research, or modeling (NRC 2004;
Nie & Schultz 2012). It lacks a priori hypotheses. It is
similar to “evolutionary adaptive management,” defined
as trial and error, or learning from management without
purposeful direction (Walters & Holling 1990). Trial and


error might lead to learning, but it is not the structured
learning promised in AM. In its most extreme form, AM-
lite is essentially open-ended contingency planning or on-
the-fly management that promises some loosely described
response to whatever circumstances arise. Implementa-
tion of AM-lite may be suitable where the range of possi-
ble variations in actions and outcomes is small and where
the system is not experiencing novel stressors. But many
of the AM decisions reviewed by courts consist of “basic
trial and error learning in which explicit hypotheses are
absent or vague” (Gregory et al. 2006:2412). The upshot
is that AM remains largely an aspiration—achieving even
passive AM has proven challenging enough.


Judicial Decisions


To gain a deeper understanding of how courts treat in-
stances of AM-lite and what can be learned from the judi-
cial commentary, we examined all federal court opinions
containing the phrase adaptive management as of 1 Jan-
uary 2015 (Supporting Information). Of the 216 opinions
with this term, 102 separate opinions (47%) involved a
challenge to an agency’s AM of environmental or natural
resources. In most (75%) opinions overall, and almost
half (48%) of the opinions in cases directly challenging
an AM element of an agency record, courts used the
phrase adaptive management merely to describe some
aspect of the administrative record not relevant to the
judgment.


However, 53 judicial opinions applied relevant law
directly to some aspect of AM. These are the cases we
evaluated in our examination of U.S. agency practice
of AM-lite (Supporting Information). In this group of
53 opinions, 45% of decisions overturned the agency
decision as “arbitrary and capricious,” a legal standard
deferring to any permissible agency interpretation. In
U.S. administrative law, if a court overturns an agency
record as failing to rationally support a decision (arbitrary
and capricious) or finds some violation of a specific legal
standard (e.g., failing to avoid jeopardy to the continued
existence of an endangered species), then it generally
will suspend and remand the agency decision (send the
decision back to the agency for a new determination).
Procedural violations of law (e.g., failure to complete
an adequate environmental impact analysis) may result
in remands under which an agency cures the defects
in its record but reaffirms the substantive decision. A
court upholding an AM approach does not necessarily
endorse the practice as effective conservation. It merely
finds that the approach did not violate any specific legal
mandate. Additionally, an opinion upholding a particular
AM approach does not necessarily resolve the overall
legal dispute in favor of the agency.


We focused mostly on cases overturning AM-lite be-
cause the resulting opinions identify friction points in
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the administrative process, where AM implementation
often falls short of theory and effectiveness. An arbitrary-
and-capricious finding is not a direct comment on the
rigor of the AM process. A court may reject an agency
decision that is a paragon of active AM because of an
unrelated violation of law. But, when an agency relied
on AM to meet a legal standard (e.g., ensure no jeopardy
to an endangered species) and a court finds fault in that
line of reasoning, the judicial opinion may reveal AM-lite
shortcomings.


We extracted lessons from the cases in which the ad-
versarial process unveiled problems with translating AM
into practice. The court decisions paint a troubling pic-
ture of agencies cloaking their desire to defer decisions or
dodge difficult calls under the AM label. This conclusion
stems from a close reading of the 53 judicial opinions.
Here, we present example cases in which judges clearly
evaluated some aspect of adaptive management in an
agency’s record of decision. In many cases, judicial eval-
uation of AM is murky. A thorough canvass of agency AM
practice is beyond the scope of this article. The difficulty
of funding and litigating cases filters out disputes with
low stakes. Agencies lose litigation only if they perform
particularly poorly in justifying their decisions. Court de-
cisions overturning agency actions are a useful window
into the problems associated with translating AM theory
into administrative practice. But, they cannot reveal the
full extent or frequency of the shortcomings.


AM-lite


Courts that rejected agency AM plans cite a number of
problems that correspond to commonly defined steps
in the iterative process. Although courts evaluated the
plans against legal standards and not AM theory, they
often cited problems in the AM process as reasons to be-
lieve AM-lite will not deliver on its promise. These weak
links in the chain of activities implementing AM roughly
correspond with some of the barriers to successful AM
discussed in the literature (Moser & Eckstrom 2010; Nie
& Schultz 2012; Lindenmayer et al. 2013; Meretsky & Fis-
chman 2014). Passive AM is distinctive in its relative lack
of experiments or other structured forms of management
intervention for hypothesis testing. In contrast, AM-lite is
a particular form of passive AM that skips some iterative
steps necessary to learn from management.


Although pathologies—including lack of stakeholder
engagement, procrastination, and weak leadership—
have been identified as impeding the progress of AM
(Allen & Gunderson 2011), 3 shortcomings in AM im-
plementation recur in judicial cases overturning agency
decisions: failure to establish objectives or failure to de-
scribe monitoring protocols for a plan or project; failure
to define decision thresholds in monitoring; and failure
to identify specific actions that will be triggered when


thresholds are crossed. We characterized AM-lite along
this chain of failures in the order in which iterative deci-
sion making should engage these steps. In practice, many
public decisions involve weaknesses in these categories
rather than total failures. But courts grant agencies the
benefit of the doubt in judicial review. Agencies have
discretion to craft poor AM approaches—a court will
overturn only those that have glaring problems.


Clear Objectives and Process


The first and most critical decisions in devising AM strate-
gies are formulating specific objectives and a process
for monitoring (Stein et al. 2013; Fischman et al. 2014).
Although they are separate steps in AM, establishing ob-
jectives and describing monitoring programs are two
decisions that agencies now usually make to the satis-
faction of courts. Without specific objectives and mon-
itoring, goals may slip and actions designed to achieve
one aim ultimately drift toward different outcomes. Ob-
jectives establish benchmarks against which to measure
progress or indicate when program revision is nec-
essary (Williams et al. 2009). Although AM-lite gen-
erally calls for monitoring, some applications avoid
defining objectives or the means of monitoring them
(Nie & Schultz 2012).


Litigation over grazing on the North Sheep allotments
of the Sawtooth National Forest and Recreation Area
illustrates how courts both uncover and shape agency
implementation of AM-lite. A conservation organization
challenged the agency’s sheep and goat grazing allotment
plans as contravening the mandates of the National Forest
Management Act and the National Environmental Policy
Act (NEPA). The Forest Service lost the first round of
litigation when a court found that the plans’ AM strategy
failed to explain how they would achieve the Forest Ser-
vice’s objectives to allow grazing only on lands suitable
for and capable of sustaining grazing. They also did not
explain how the agency would monitor conditions. The
environmental analysis in the administrative record stated
that a monitoring plan “will be developed and imple-
mented through an iterative process” but did not describe
the process (Western Watersheds Project 2006:10). The
agency responded with a supplemental analysis the court
subsequently upheld as aligning grazing with forest plan
goals by committing to monitoring “annual indicators” of
range conditions at designated sites. The indicators for
the suitability and capability objectives included numeri-
cal criteria (e.g., >4 inches of stubble height and <30%
sagebrush cover at the end of the grazing season) (West-
ern Watersheds Project 2011). Failure to meet the criteria
under the supplemental commitments triggers specific
actions, such as closing areas and reducing numbers of
livestock.
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Decision Thresholds in Monitoring


Thresholds are signals that something must change
(warnings of problems) or can change (confirmations of
achievements) in the management regime. But AM-lite
often neglects to define these decision thresholds that
trigger mitigation actions or reevaluation (Martin et al.
2009). The AM literature emphasizes the importance of
activating intervention in response to observations (Lin-
denmayer et al. 2013), but thresholds are often absent
in public plans (Meretsky & Fischman 2014). In contrast,
decisions that contain quantitative standards for the de-
ployment of review, mitigation, or some other adaption
action harness the benefits of AM and help prioritize the
key monitoring tasks (Gregory et al. 2006; Nie & Schultz
2012).


The same court that upheld the supplemental North
Sheep allotment plan invited further litigation if the
promised benefits of AM amount only to “a burst of
monitoring” with no consequences for grazing practices
that do not meet the numerical objectives (Western Wa-
tersheds Project 2011:1124). The following year it over-
turned a different agency’s renewal of grazing permits for
failure to meet a regulatory requirement that noncom-
pliance with rangeland health standards result in “ap-
propriate action” to make “significant progress toward
fulfillment” of the standards (43 C.F.R. § 4180.2[c][2]).
The agency set goals and committed to monitoring,
but, if the goals were not met “over time,” then the
agency merely promised adaptive adjustment of graz-
ing restrictions (Western Watersheds Project 2012:1129).
The court found that “the amorphous definition” of
“over time” afforded the agency “a nearly unreviewable
discretion to wave off failures to comply for an un-
specified number of years” (Western Watersheds Project
2012:1129). Specific triggers for changes in management
practices (the decision thresholds) would have improved
AM and secured legal compliance.


In contrast, a court allowed a coal mine fill permit
employing an AM plan with “specific timelines for correc-
tive actions if monitoring reveals noncompliant scores”
(Ohio Valley Environmental Coalition 2012:637). Simi-
larly a court upheld a decision not to designate the dunes
sagebrush lizard (Sceloporus arenicolus) for protection
under the ESA based, in part, on a plan that bound de-
velopments in the lizard’s habitat to minimize and mit-
igate impacts. The agreement required monthly reports
to track habitat and established a threshold to trigger
adaptive reevaluation if habitat loss came “within 7.5%
of the allowed 1% loss in total habitat” (Defenders of
Wildlife 2014:8).


An unusual comparative AM evaluation illustrates the
role of AM thresholds in meeting substantive legal stan-
dards. In a series of decisions, Judge Wanger reviewed
ESA compliance in the operation of California’s Cen-
tral Valley irrigation system regularly between 2006 and


2011. One issue in the litigation was how agencies may
rely on AM to ensure that water operations will not “jeop-
ardize the continued existence” of any listed species (16
U.S.C. § 1535[a][2]). Judge Wanger’s decisions compared
the conservation approaches of the Interior Department’s
Fish and Wildlife Service (FWS) (responsible for the Delta
smelt [Hypomesus transpacificus]) with the Commerce
Department’s National Marine Fisheries Service (NMFS)
(responsible for anadromous fishes). Both agencies em-
ployed AM, but Judge Wanger upheld the NMFS approach
and remanded the FWS plan. The NMFS AM protocol
contained definite, substantive criteria (e.g., temperature
thresholds) that triggered revision of the water system
operations to avoid jeopardy (Pacific Coast Federation
of Fishermen’s Associations 2008). In contrast, the FWS
approach failed to provide enforceable, precise criteria
to serve as thresholds (NRDC 2007).


Specific Actions Triggered by Thresholds


Thresholds identify when action is necessary to adjust
management practices or mitigation. But, AM-lite often
neglects to specify just what that action should be. This
may be because an agency wants to retain its future dis-
cretion or because an effective response is not yet known.
In either event, failure to specify actions triggered by
thresholds can lead to dead ends in what should be the
continuing adaptive iteration cycle.


Courts have identified this missing element in AM-lite
as a basis for remanding inadequate agency decisions.
In Judge Wanger’s ESA review of California Central Val-
ley water management, he overturned the FWS decision
to adopt a procedurally elaborate AM protocol identify-
ing danger thresholds for the Delta smelt. The triggered
action would be convening a working group to “con-
sider” a range of operational changes in the water system
(NRDC 2007:341). Judge Wanger found the mandatory
protocol failed to identify what changes to the system
could improve conditions for the smelt. In contrast, the
NFMS approach identified the enforceable requirements
to be imposed if the system crossed thresholds for the
anadromous fish. In remanding the FWS approach, Judge
Wanger distinguished the Central Valley plan from an
ESA permit for land development in California’s Natomas
Basin that employed “well-defined mitigation measures”
such as conservation land purchases, adjustment of con-
servation reserve size, and modification of agricultural
practices (NRDC 2007). The Central Valley plan lacked
such specificity of responsive actions, even though the
protocol was much more elaborate. Complexity and de-
tail in AM design does not necessarily assure substantive
legal criteria will be met by triggering mitigating actions.


Another court set aside an FWS decision to remove
the grizzly bear (Ursus arctos horribilis) from the list of
species receiving ESA protection. The delisting decision
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relied on AM-lite to respond to the decline in whitebark
pine (Pinus albicaulis), an important food source for
the bear. While the agency identified specific monitor-
ing criteria (i.e., thresholds) to detect changes in mor-
tality, litter size, and cub survival, the action triggered
would be a study team effort to “recommend appropriate
management responses” (Greater Yellowstone Coalition
2011:1029). Without explanation of what the responses
might be or their effectiveness in the face of whitebark
loss, the administrative record did not meet the ESA re-
quirements for finding that the grizzly bear is not threat-
ened by the decline in its whitebark food source.


Courts have interpreted mitigation mandates under
several environmental laws to require a showing that
conservation actions be “reasonably specific, certain to
occur, and capable of implementation” (Center for Bi-
ological Diversity 2002:1152). Plans employing AM-lite
often fail to meet this standard even when agencies
commit to achieve “specific, numerical improvements in
habitat quality and survival” (NWF 2011:1126). Promises
to achieve specific goals are not self-executing, and ex-
pressing numerical thresholds in monitoring does not
alone advance goals. Successful AM depends on a plan for
what to do when thresholds are crossed. In remanding an
agency’s no-jeopardy finding for operation of the Pacific
Northwest’s Columbia River dams, a court criticized the
common AM-lite approach of neglecting specific actions
triggered by monitoring in favor of “vague” promises
to act in an unspecified manner when thresholds are
crossed (NWF 2011:1128):


It is one thing to identify a list of actions, or combination
of potential actions, to produce an expected survival im-
provement and then modify those actions through adap-
tive management to reflect changed circumstances. It is
another to simply promise to figure it all out in the future.


Even laws with weaker substantive requirements, such
as NEPA, present courts with questions about triggered
responses. One case overturned an agency environmental
analysis under NEPA for failing to provide enough detail
in its AM plan about mitigation actions for expansion
of a gold mine (South Fork Band Council 2009). The
agency’s AM-lite approach to the plan described a water
monitoring regime with thresholds that would trigger a
“detailed, site-specific plan to enhance or replace the im-
pacted perennial water resources” (USDOI 2008, § 3.2).
The court found that this mitigation approach, which
specified no particular action or technology, did not pro-
vide enough evaluation about the ability to avoid adverse
impacts from the mine.


But other courts reviewing NEPA analysis have upheld
similarly vague mitigation promises. For instance, the first
large-scale use of AM to manage oil and gas lease devel-
opment deferred both the establishment of quantitative
criteria for thresholds and the selection of mitigation


measures (Theodore Roosevelt Conservation Partnership
2010). Nonetheless, a court upheld the plan against a
NEPA challenge, in part because subsequent approvals of
individual drilling permits would be subject to environ-
mental analysis and could adopt site-specific criteria and
mitigation. The court relied on the AM-lite approach in
concluding that the agency took the required “hard look”
at environmental impacts. This look-before-you-leap re-
quirement distills NEPA’s comprehensive rationality ap-
proach. But the court responded that “allowing adaptable
mitigation measures is a responsible decision in light of
the inherent uncertainty of environmental impacts, not
a violation of NEPA” (Theodore Roosevelt Conservation
Partnership 2010:517).


Learning from AM-lite


Although federal agencies commit to AM, litigation re-
veals approaches that fail to produce a structured learning
process. Practicing passive AM more effectively is a prac-
tical improvement that is within reach of U.S. agencies,
and courts sometimes insist on it. Otherwise, AM-lite will
lead to iterative dead ends and possibly discredit AM as
an approach with a poor stewardship record.


Courts grasp the aims and elements of AM. They seek
to impose the constraints of administrative law, which
emphasizes finality and comprehensive rationality. But
courts also appear eager to accommodate the conserva-
tion imperatives of AM (Ruhl & Fischman 2010). The per-
ception that lawsuits are an impediment to AM (Koontz &
Bodine 2008) is unsupported by our review. One court
has even suggested that AM may be necessary where
an agency will likely have to respond to unforeseen cir-
cumstances (Southwest Center for Biological Diversity
2006). Courts have rejected arguments that plans built
around AM are mere “untested” hypotheses that cannot
satisfy the rational-basis test of judicial review (SLDMWA
2011:913). But, courts sometimes reject agency ratio-
nales based on hypotheses when the proposed action
is not accompanied by a plan to collect data to evaluate
the accuracy of the hypotheses (Lands Council 2008).
Courts aid AM when they insist on a plan to learn through
management.


As agencies have established quantitative objectives in
their AM plans, courts have dived deeper into the struc-
ture of the decisions to ensure that the promised ben-
efits of structured learning and fine-tuned management
have a reasonable likelihood of occurring. Federal courts
are now unpacking AM-lite to reveal where agencies
stumble along the way to successful iteration and learn-
ing. This dynamic provides agencies an opportunity and
incentive to learn how to improve their practice of AM.
Courts are most likely to reject AM plans that fail to spec-
ify clear objectives and processes, establish monitoring
thresholds, and define actions triggered by thresholds,
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thus suggesting how agencies can most effectively im-
prove their AM practices. Agencies have learned from
their past litigation losses; today they seldom stumble
over the first steps of establishing specific objectives and
processes.


But the courts and agencies working together can
advance the practice of AM only so far. No major fed-
eral statute explicitly authorizes agencies to practice AM,
much less spells out its requirements. Agencies have com-
piled detailed manuals for practicing AM (Williams et al.
2009; Williams & Brown 2012), but courts accord the
manuals only moderate deference. This leaves agencies
uncertain about whether their prescriptions for AM, even
when met, satisfy judicial review when weighed against
the requirements of environmental and administrative
law (Benson & Stone 2013). Legislative standards for AM
would provide agencies and courts more guidance and
certainty.


Beyond providing substantive authority and standards,
some AM scholars have suggested that the iterative
decision-making process can also be promoted through
administrative law reform (Karkkainen 2002; Craig &
Ruhl 2014). Conventional administrative process re-
quirements impose extensive front-end requirements on
agency decisions, including impact analysis and public
participation, and subject final agency decisions to judi-
cial review. Although these requirements are meant to
promote agency transparency, public participation, and
legitimacy, they do not necessarily facilitate iterative deci-
sion making. This mismatch has prompted proposals for
alternative procedural tracks for agencies to follow when
they are authorized to employ AM, designed primarily to
change the ways and times when public participation
and judicial review are available in the AM process. For
example, one proposal would allow agencies to adopt
AM plans after public participation, impact assessment,
and judicial review processes based on special, statutorily
prescribed criteria designed to avoid the AM-lite short-
comings. If the plan fulfills the criteria, its implementa-
tion, including adjustments to actions called for under
the plan, would not be subject to additional rounds of
administrative process (Craig & Ruhl 2014). This latitude
to practice AM would ameliorate the legal requirements
many agency practitioners of AM identify as barriers (Ben-
son & Stone 2013) but would retain the basic procedural
safeguards of administrative law. Implementing such a
procedural regime has thus far been untested.


Consistent funding is also necessary to support AM
in practice, particularly its nerve center—monitoring.
This does not necessarily mean that AM costs more than
conventional management regimes, which also need
monitoring to be effective. But conventional manage-
ment seldom follows through with much monitoring
(Karkkainen 2002). The judicial acceptance of AM should
come at the price of more durable monitoring strategies.
Courts may spur legislatures and agencies to better match
funding to the continual needs of AM. Appropriations for


AM projects could establish endowments or annuities
to assure that the back-end activities (especially
monitoring, triggered actions, and reevaluation) deliver
on the promise of reducing uncertainty. In the long run,
the promise of AM practiced at its fullest—not the
AM-lite version that has prevailed thus far—should be
worth the investment.
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“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard
Feynman

“A great many people think they are thinking when they are merely rearranging their prejudices.” 
William James

 

From: Adams, Keenan [mailto:keenan_adams@fws.gov] 
Sent: Friday, December 11, 2015 7:42 PM
To: Jeffrey Warren
Subject: Fwd: Elk Collars

 

FYI. 

---------- Forwarded message ----------
From: Blenden, Mike <mike_blenden@fws.gov>
Date: Friday, December 11, 2015
Subject: Fwd: Elk Collars
To: Keenan Adams <keenan_adams@fws.gov>

 

---------- Forwarded message ----------
From: Steve Kallin <steve_kallin@fws.gov>
Date: Thu, Dec 10, 2015 at 6:23 AM
Subject: Elk Collars
To: Mike Blenden <mike_blenden@fws.gov>
Cc: Maureen Gallagher <maureen_gallagher@fws.gov>, Cris Dippel <cris_dippel@fws.gov>,
Eric Cole <eric_cole@fws.gov>

Mike:

 

I spoke very briefly with Eric Cole about elk collars yesterday after our meeting (I interrupted
his birthday celebration). 

 

GPS collars will answer the question, “When elk leave the NER under the new feeding
regime, are they going to desirable or undesirable locations?”  This was my focus because I
will deal with the public relations aspect of the change in supplemental feeding.  

 

These collars will also answer the question, “Are elk leaving the NER due to a change in
feeding initiation.”  Eric estimated the number of collars needed to answer this question, based

javascript:_e(%7B%7D,'cvml','keenan_adams@fws.gov');
javascript:_e(%7B%7D,'cvml','mike_blenden@fws.gov');
javascript:_e(%7B%7D,'cvml','keenan_adams@fws.gov');


on making comparisons to our existing elk movement database.  We have invested in
approximately 20 collars per year since 2007.  Our existing database of GPS locations
demonstrates elk behavior under the existing feeding protocol.  Data from collars placed on
elk prior to changing the feeding protocol will be compared to our existing database.  That
data will be used to analyze differences between “elk leaving the refuge after the end of the
hunting season, but before the initiation of supplemental feeding” under the status quo and
under the new feeding protocol.  I have asked Eric to write up a brief (less than one page)
description of the use of GPS collars for this purpose, the statistics involved, the minimum and
ideal number of collars needed to be deployed before we change the initiation of feeding. 

 

Eric is off work until next week.  I will send his write up next week.

 

Take care,   

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

 

--

Michael Blenden

Refuge Supervisor - Montana, Wyoming and Utah

134 Union Boulevard

Lakewood, CO  80228



303-236-4306

 

Too often we...enjoy the comfort of opinion without the discomfort of thought.

John F. Kennedy

--

Keenan Adams

Chief, Division of Biological Resources 

National Wildlife Refuge System

Mountain-Prairie Region

Lakewood, CO

303-236-8102 (Office)

 

Make everything as simple as possible, but not simpler. ~Albert Einstein

 

-- 
Keenan Adams
Chief, Division of Biological Resources 
National Wildlife Refuge System
Mountain-Prairie Region
Lakewood, CO

303-236-8102 (Office)

Make everything as simple as possible, but not simpler. ~Albert Einstein
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From: Blenden, Mike
To: Steve Kallin
Subject: Re: BEMP Step Down Plan Elk Collar Study Design
Date: Thursday, December 17, 2015 9:05:53 AM

Steve,

I'm not sure how Will reached the decision but he asked me to tell you not to proceed with the
collar project.  I think it is safe to say it was based upon the notion that information the
collaring project would provide is "nice to know" but not necessary.

He has asked us to work with Mark Chase on comments to the draft Wyoming CWD plan. 
How about I contact him this week and see how he would like to coordinate comments?

Tackling the meeting question next.

Mike

On Mon, Dec 14, 2015 at 3:53 PM, Steve Kallin <steve_kallin@fws.gov> wrote:

Mike:

 

Attached is a summary describing how elk GPS collars would be used in implementing the
draft BEMP Step Down Plan.  Our decision window is short on the purchase of these
collars.  I would like to discuss with you at your very earliest convenience. 

 

Also, I would like to discuss two other time sensitive topics.  1) The FWS response to the
draft WGFD CWD Plan; 2) Meeting with the WGFD to discuss their concerns with the draft
BEMP Step Down Plan.

 

I am planning to leave on vacation this Thursday at noon and return on Thursday, Dec. 31. 
We should take meaningful action on the three topics listed above prior to my departure. 

 

Thank you,   

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

mailto:mike_blenden@fws.gov
mailto:steve_kallin@fws.gov
mailto:steve_kallin@fws.gov


675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

-- 
Michael Blenden
Refuge Supervisor - Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
303-236-4306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

mailto:steve_kallin@fws.gov


From: Steve Cain
To: Steve Kallin; Iverson, Lori
Subject: 6th MSP Invoice
Date: Friday, April 01, 2016 7:58:26 AM

Hi Steve

Below is the sixth invoice for the remaining hours I have on the MSP work. I decided it might be a good idea to clean the slate and zero-out my balance just in
case you retire or something else happens that leaves this hanging.   Please submit to GTA if this meets your approval.  Thanks!

*************************************************************************************************

April 1, 2016

To:  Steve Kallin, Manager, National Elk Refuge

From:  Steve Cain

Subject: Adaptive Management Plan, 6th invoice

Date Type of Work      
 Hours Cumulative Hours  hours since

last        invoice
8/18/2015 Edits from 8/3 mtg, SD,  EC, and SK 3.8 128.8 3.8
8/24/2015 Figure 2 and other figure edits 1.0 129.8 4.8

4.8 hours @ $80/hour = $384.00

mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov
mailto:lori_iverson@fws.gov


From: Iverson, Lori
To: Ryan Moehring
Cc: Mike Blenden; Steve Kallin
Subject: Re: Elk Management Communications Plan
Date: Tuesday, April 26, 2016 1:37:17 PM
Attachments: Draft_CommunicationPlan_AMP.pdf

I had started a comm plan for the Bison & Elk Management Step Down Plan several months
ago but also was in a holding pattern until I had more details. I've attached the draft I had
roughed out.

Lori

Lori Iverson
Outreach & Visitor Services
U.S. Fish & Wildlife Service 
National Elk Refuge
PO Box 510 / 675 East Broadway
Jackson, WY 83001
Phone: 307.201.5433
Cell: 307.690.4375
Fax: 307.733.9729
lori_iverson@fws.gov
National Elk Refuge photo gallery
National Elk Refuge web site
Twitter: @NatlElkRefuge

If I ever go looking for my heart's desire again, I won't look any further than my own back yard. Because if it isn't there, then I
never really lost it to begin with."  - Dorothy Gale, The Wizard of Oz

On Tue, Apr 26, 2016 at 12:26 PM, Ryan Moehring <ryan_moehring@fws.gov> wrote:

Hi Mike,

 

As discussed, Will has requested that we develop a communications plan for the NER’s new
management strategy for supplemental feeding. I’m happy to take the lead on this, working
closely with you, Steve and Lori, but before we can move forward I’ll need to know just
what that strategy entails. You mentioned a draft plan. How may I acquire a copy of that?
My very basic understanding of our proposed management change is that we are going to
reduce feeding – starting later and ending later in the year, increasing monitoring, and hiring
seasonals to assist surrounding private landowners with fence repairs and other activities to
reduce and prevent conflicts. But that is all I know. If you or Steve could please provide me
with as much specific detail as possible, including proposed timeframes, that would be very
helpful.

Once I have a better handle on all of that, perhaps we can have a call to discuss various

mailto:lori_iverson@fws.gov
mailto:ryan_moehring@fws.gov
mailto:mike_blenden@fws.gov
mailto:steve_kallin@fws.gov
mailto:lori_iverson@fws.gov
http://www.flickr.com/photos/usfwsmtnprairie/collections/72157627800456603/
http://www.fws.gov/refuge/national_elk_refuge/
mailto:ryan_moehring@fws.gov



Communication Plan
 


National Elk Refuge


Bison and Elk Managment 
Step Down Plan







Background Information


The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 


The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 


The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision.


Communication Goals 


Prior to the Bison and Elk Management Step Down 
Plan’s Implementation


 � Utilize a variety of outreach methods to inform 
the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds.


 � Utilize a variety of outreach methods to inform the 
public on public comment opportunities.


 � Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 


During the Bison and Elk Management Step Down 
Plan’s Implementation 


 � Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health.


 � Provide a comprehensive overview of the Step 
Down Plan by providing links and references to 
previous outreach and background information.


 


Communication Objectives


 � Work with current media contacts to promote news 
of the Step Down Plan via print, radio, Web, and 
social media platforms.


 � Utilize new media and social media tools to provide 
information on why the Step Down Plan was 
developed, what public comment opportunities 
exist, and how the plan is being implemented. 


 � Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan.


 � Develop and provide methods for the public to 
submit written comments on the Step Down Plan.


 � Monitor print media on Refuge elk and bison 
management to see how Step Down Plan objectives 
and reactions are being portrayed to the public.


 � Create outreach materials specific to the audience 
for whom it was developed.


Current  Outreach Resources


 � National Elk Refuge web site
 � National Elk Refuge news release list 


(approximately 300 contacts)
 � National Elk Refuge Twitter site (1,039 followers)
 � Bison and Elk Management Plan web site (http://


www.fws.gov/bisonandelkplan/)
 � Space for an 11” x 17” poster in the Visitor Center 


on Refuge management topics
 � Display panels in the Visitor Center theater for 


temporary displays


Available Supporting Outreach Resources 


Regional 
 � USFWS Mountain–Prairie External Affairs staff
 � USFWS Mountain–Prairie web site, including the 


“Top Stories” feature
 � USFWS Mountain–Prairie Twitter site 
 � USFWS Mountain-Prairie Region Facebook page


National
 � USFWS National Wildlife Refuge System 


Facebook page
 � USFWS National Wildlife Refuge System Twitter 


site (@USFWSRefuges)
 �  USFWS Facebook page
 � USFWS Twitter site (@USFWS) 







Previous Outreach Efforts


 � NER routinely writes and disseminates news 
releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production.


 � Post the above news stories as Content 
Management System (CMS) articles. 


 � Post CMS news story promos so they prominently 
appear on the home page, linking readers to the 
articles.


 � Send out Twitter messages linking viewers back to 
the news stories.


 � Prepare, upload and provide links to Adobe PDF 
versions of news stories with additional photos 
where additional images are available and/or help 
understand or visualize the content.


 � Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan.


 � Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws.
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site.


Additional Outreach Opportunities


 � Public meetings in Jackson and other identified 
locations.


 � Service–produced video; video could be posted to 
the National Elk Refuge’s multimedia web page, or 
USFWS  Mountain–Prairie home page “Top Video”  
feature.


 � Live radio interviews on KHOL (Jackson, WY 
radio)


 � Wyoming Public Radio interviews with Refuge 
management staff


 � Interviews with local print media sources
 � Updates at community leader meetings such as 


Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials).


Target Audiences


Internal 
 � Regional and National USFWS leadership
 � Refuge permanent staff
 � Refuge seasonal staff 
 � Refuge volunteers
 � Jackson Hole & Greater Yellowstone Visitor Center 


partners


External
 � Congressional representatives
 � State of Wyoming leadership
 � Federal agency partners, particularly Grand Teton 


National Park and the Bridger–Teton National 
Forest


 � Greater Yellowstone Coordinating Committee 
members


 � Wyoming Game & Fish Department
 � Other NER partners, including county and town 


agencies and local nonprofit organizations
 � Local elected officials
 � Private landowners in proximity to the National 


Elk Refuge or neighboring Federal lands
 � Tribes
 � Local and state media
 � Local public 


 























approaches? 

Thank you!

Ryan 

 

Ryan Moehring

Public Affairs (ND, SD, WY, MT)

U.S. Fish and Wildlife Service

Mountain-Prairie Region

303-236-0345

 

Web |Facebook | Twitter | Flickr | YouTube 

 

http://www.fws.gov/mountain-prairie/
https://www.facebook.com/USFWSMountainPrairie
https://twitter.com/USFWSMtnPrairie
http://www.flickr.com/photos/usfwsmtnprairie/
http://www.youtube.com/user/USFWS
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Background Information

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision.

Communication Goals 

Prior to the Bison and Elk Management Step Down 
Plan’s Implementation

 � Utilize a variety of outreach methods to inform 
the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds.

 � Utilize a variety of outreach methods to inform the 
public on public comment opportunities.

 � Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

During the Bison and Elk Management Step Down 
Plan’s Implementation 

 � Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health.

 � Provide a comprehensive overview of the Step 
Down Plan by providing links and references to 
previous outreach and background information.

 

Communication Objectives

 � Work with current media contacts to promote news 
of the Step Down Plan via print, radio, Web, and 
social media platforms.

 � Utilize new media and social media tools to provide 
information on why the Step Down Plan was 
developed, what public comment opportunities 
exist, and how the plan is being implemented. 

 � Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan.

 � Develop and provide methods for the public to 
submit written comments on the Step Down Plan.

 � Monitor print media on Refuge elk and bison 
management to see how Step Down Plan objectives 
and reactions are being portrayed to the public.

 � Create outreach materials specific to the audience 
for whom it was developed.

Current  Outreach Resources

 � National Elk Refuge web site
 � National Elk Refuge news release list 

(approximately 300 contacts)
 � National Elk Refuge Twitter site (1,039 followers)
 � Bison and Elk Management Plan web site (http://

www.fws.gov/bisonandelkplan/)
 � Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics
 � Display panels in the Visitor Center theater for 

temporary displays

Available Supporting Outreach Resources 

Regional 
 � USFWS Mountain–Prairie External Affairs staff
 � USFWS Mountain–Prairie web site, including the 

“Top Stories” feature
 � USFWS Mountain–Prairie Twitter site 
 � USFWS Mountain-Prairie Region Facebook page

National
 � USFWS National Wildlife Refuge System 

Facebook page
 � USFWS National Wildlife Refuge System Twitter 

site (@USFWSRefuges)
 �  USFWS Facebook page
 � USFWS Twitter site (@USFWS) 



Previous Outreach Efforts

 � NER routinely writes and disseminates news 
releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production.

 � Post the above news stories as Content 
Management System (CMS) articles. 

 � Post CMS news story promos so they prominently 
appear on the home page, linking readers to the 
articles.

 � Send out Twitter messages linking viewers back to 
the news stories.

 � Prepare, upload and provide links to Adobe PDF 
versions of news stories with additional photos 
where additional images are available and/or help 
understand or visualize the content.

 � Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan.

 � Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws.
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site.

Additional Outreach Opportunities

 � Public meetings in Jackson and other identified 
locations.

 � Service–produced video; video could be posted to 
the National Elk Refuge’s multimedia web page, or 
USFWS  Mountain–Prairie home page “Top Video”  
feature.

 � Live radio interviews on KHOL (Jackson, WY 
radio)

 � Wyoming Public Radio interviews with Refuge 
management staff

 � Interviews with local print media sources
 � Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials).

Target Audiences

Internal 
 � Regional and National USFWS leadership
 � Refuge permanent staff
 � Refuge seasonal staff 
 � Refuge volunteers
 � Jackson Hole & Greater Yellowstone Visitor Center 

partners

External
 � Congressional representatives
 � State of Wyoming leadership
 � Federal agency partners, particularly Grand Teton 

National Park and the Bridger–Teton National 
Forest

 � Greater Yellowstone Coordinating Committee 
members

 � Wyoming Game & Fish Department
 � Other NER partners, including county and town 

agencies and local nonprofit organizations
 � Local elected officials
 � Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands
 � Tribes
 � Local and state media
 � Local public 

 











From: Steve Kallin
To: Cris Dippel; Eric Cole; Lori Iverson
Subject: Step Down Plan Outreach Topics
Date: Tuesday, May 03, 2016 3:07:52 PM
Attachments: Step Down Comm Plan Topics List 4-29-2016.docx

I’d like to ask a favor and get your suggestions.  Please look at the attached document which is the
start of a list of topics that we will need to cover in preparation for the release and/or
implementation of the BEMP Step Down Plan.  Please add your suggestions and return to me ideally
by this Thursday.  Sorry for the short turn-around.
 
Thank you!   
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

mailto:steve_kallin@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov
mailto:lori_iverson@fws.gov
mailto:steve_kallin@fws.gov

Step-Down Plan Communications Plan Topics List – 4/29/2016

1. Purpose of the National Elk Refuge

	-History and enabling legislation

	-Feeding is NOT mandated

	-General purpose of the NWRS

2. Why change the NER Supplemental feeding program?

	-Danger of diseases; the threat to elk

	-Impact on habitat and other wildlife 

[bookmark: _GoBack]	-BEMP approved in April 2007; Court opinion

3. Wildlife Management – “Elk are not cattle.”

	-Natural mortality levels

	-Nutritional needs comparison; elk & cattle 

4. How will supplemental feeding change on the NER?

5. Elk Biology

	-Average age of cows in the herd

	-Unfed elk herd biology
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From: Steve Kallin
To: Ryan Moehring
Cc: Mike Blenden; Cris Dippel; Eric Cole; Lori Iverson
Subject: Draft List of Topics for NER Outreach Plan
Date: Thursday, May 12, 2016 9:56:23 AM
Attachments: Draft Step Down Comm Plan Topics List 5-12-2016.docx

Hi Ryan:
 
Attached a draft list of Communication Plan topics for the Bison and Elk Management Plan’s “Step
Down Plan.”
 
We may add additional topics, especially as we receive feedback from the public after
implementation begins.
 
Thanks for your help,   
 
Steve Kallin
Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

steve_kallin@fws.gov

 

mailto:steve_kallin@fws.gov
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mailto:mike_blenden@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov
mailto:lori_iverson@fws.gov
mailto:steve_kallin@fws.gov

DRAFT Step-Down Plan Communications Plan Topics List – 5/12/2016

1. Purpose of the National Elk Refuge

	-History and enabling legislation

	-Feeding is NOT mandated

	-General purpose of the NWRS

[bookmark: _GoBack]-How have conditions changed since establishment (Elk no longer rare; fewer cattle grazing on winter range; etc.)

2. Why change the NER Supplemental feeding program?

	-Danger of diseases; the threat to elk

	-Impact on habitat and other wildlife 

	-BEMP approved in April 2007; Court opinion

3. Wildlife Management – “Elk are not cattle.”

	-Natural mortality levels: fed and unfed populations

	-Nutritional needs comparison; elk & cattle 

4. How will supplemental feeding change on the NER?

5. Elk Biology

	-Average age of cows in the herd

	-Unfed elk herd biology

	-Higher stress in fed herds

	-Disease: Historical, Current, Future

	-Recruitment: By herd segment; historically; level necessary to sustain herd objective



DRAFT Step-Down Plan Communications Plan Topics List – 5/12/2016 

1. Purpose of the National Elk Refuge 

 -History and enabling legislation 

 -Feeding is NOT mandated 

 -General purpose of the NWRS 

-How have conditions changed since establishment (Elk no longer rare; fewer cattle grazing on 
winter range; etc.) 

2. Why change the NER Supplemental feeding program? 

 -Danger of diseases; the threat to elk 

 -Impact on habitat and other wildlife  

 -BEMP approved in April 2007; Court opinion 

3. Wildlife Management – “Elk are not cattle.” 

 -Natural mortality levels: fed and unfed populations 

 -Nutritional needs comparison; elk & cattle  

4. How will supplemental feeding change on the NER? 

5. Elk Biology 

 -Average age of cows in the herd 

 -Unfed elk herd biology 
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 -Disease: Historical, Current, Future 

 -Recruitment: By herd segment; historically; level necessary to sustain herd objective 



NER/AMP Briefing Statement Topics 
Conference call with RD on November 17, 2014 
 

1. Reason for AMP hiatus (May-Oct)  

-NER & GTNP anticipated objections by WGFD to a “End Supplemental Feeding” objective. 

-Experience has shown immediate & strenuous resistance to any serious discussion about ending supplemental feeding.  
Issue is immediately elevated to the Governor’s office. 

-NER/GTNP decided a joint briefing used for our respective RO’s was necessary. 

-GTNP did not approve until late August. 

-Conversations with FWS Planning.  END FEEDING: Objective – NO; Outcome/result – YES.  This prevents NEPA violation 
and litigation vulnerability.   

2. Strategy breakthrough 11/4/2014 meeting.  

-WGFD suggests changing elk behavior by delaying feeding to encourage use of winter range.  

-Primary Strategy: Reduce population to (5,000/500); -Change elk behavior and encourage use of winter range; -Monitor 
elk calf mortality to determine impacts of strategy.     

-This strategy will likely result in increased conflicts with private landowners and require an effective  public outreach 
effort to inform/convince the public about the need to redistribute elk.  Need to accomplish without losing public 
support.  

3. Miscellaneous info. 

-Jackson Elk Herd population declined since 2007 but the percentage of elk herd on feedgrounds, including the NER, has 
increased as use of winter range has decreased. 

-Influence of wolves on change in winter elk distribution.   

-Declining calf ratios in migratory herd segment; increasing calf ratios in non-migratory herd segments 

-Reduced NER winter forage due to high and tenacious bison herd. 

4. Anticipated completion date of AMP 

-Decision to include Phase 1 & 2 complicated timetable but provided opportunity for longer-term planning perspective 
which will ultimately be more beneficial.  

-The AMP Team supports “wrapping up” this effort as quickly as possible.  If the TEAM agrees on the approach 
generated at the November 2014 meeting, we should be able to have a draft for agency review in April and ready for 
public review in May.   

5. GTNP Litigation   

October 2014; Photographers sue GTNP to comply with NEPA and ultimately end elk management hunt. 
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AMP Topics – 6/23/2015 

A. Public outreach topics or themes in addition to list below: 

Public outreach and communication 

a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution changes for bison/elk 
f. Mitigate negative effects on private lands 
g. Change elk behavior and distribution while avoiding 

increased mortality. 
h. Explain the reason for feeding.  Not for altruistic or wildlife 

health reasons. 
B. Financial assistance to mitigate private land conflicts: 

a. Subdivision landscape trees/shrubs. 
i. Partner with JH Conservation Alliance for “Wild 

Neighborhoods” program? 
b. Horse owners and winter feeding.  Assistance with: 

i. Big game fence? 
ii. Electric fence? 

C. Wildlife Conflict Technician support costs? 
D. Hazing bison onto NER from Spring Gulch Area? 
E. Review/feedback on Draft AMP Completion and Implementation 

Schedule. 

 



Current Jackson Bison and Elk Herd 
Population Status 



Total bison counted in the Jackson Bison Herd, winter 1948-2013 











JACKSON ELK HERD: 
Population Objective 11,000 Elk 

  Gros Ventre – 3,500 elk  
 
National Elk Refuge – 5, 000 elk 
  
Other winter ranges – 2,500 elk
  
 



Winter Elk Classification Count Distribution 

OBJECTIVE 2011 2012 2013 MEAN 

NER 5,000 7,746 7,360 6,285 7,130 

GROS 
VENTRE 

3,500 2,775 3,265 2,982 3,007 

OTHER 2,500 982 894 1,784 1,220 

TOTAL 11,000 11,503 11,519 11,051 11,357 



Presenter
Presentation Notes
During 1978–2011 there were 180 females monitored that provided data suitable for analysis. Multiple years of summer range selection data were collected on 121 females, ranging from 2 (n = 43) to 16 years (n = 1) (Table 1), resulting in a total of 564 elk years for analysis. Nearly half (48%) of the elk years were from females that summered in Grand Teton National Park CEB(?), followed by Grand Teton National Park South (20%), Yellowstone National Park (14%), Teton West (7%), and Bridger Teton National Forest (11%). Only 16 (13%) females monitored ≥2 years selected more than 1 summer range. There was strong support for an increase in selection of Grand Teton National Park South summer range during the years data were available (Table 2; Fig. 1). There was also support, albeit weaker, for a decline in selection of Yellowstone National Park for summer range by females marked during winter at the NER. Selection by elk for the other three summer ranges did not differ significantly during 1978–2011. 



 

EXECUTIVE SUMMARY  
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
GTNP elk reduction program when necessary,  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available.  The 
BEMP also calls for the , and development of a 
dynamic framework and the use of strategies 
identified through an adaptive, progressive and 
collaborative approach to adaptive management 
plan for decreasing decrease the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework referenced 
in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison, which were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but 
reintroduced to Jackson Hole in 1948, discovered 
elk feedlines in 1980 and began a long, sustained 
period of population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north and 
on GTNP and Bridger-Teton National Forest lands. 
 
Objectives 
This management stepdown plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plana structured framework for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) to 5,000 elk and 
500 bison, and b) [to a point where] elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in the GTNP 
summer herd; and 4) Enhance public 
outreach/education.  The BEMP further stated 
that consideration criteria for implementing the 
2nd phase of reduced feeding will include: 1) the 
level of forage production and availability on the 
National Elk Refuge and adjacent winter ranges, 
2) maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate bison 
and elk livestock conflicts, such as co-mingling on  
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 



 

on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge in all but 
nine winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during a time of 
year when natural forage is typically most limited 
is powerful to both species, and their knowledge 
of its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and, during some years, abundant. Attempting to 
modify this behavior on a large scale is 
unprecedented and will necessarily require 
investigation, constant evaluation, modifications 
to approach when indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly the number 
of animals on feed. Since we are most interested 
in the intensity of supplemental feeding, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD) and bison-
fed-days (BFD) as a gauge of feeding intensity.  
For example, if 5,000 were elk were fed for 100 
days during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 

intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
equal 32,000 for bison and 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson elk herd 
(JEH) in moose, within 70 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision, which is currently a 
work in progress.   
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables.   Time of season 
could influence this interval, most likely 
shortening it as the feeding initiation date gets 
later.  During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
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season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  The distribution of animals, 
particularly on private, livestock producing lands, 
would also be considered.   
 
Initially, termination of feeding, which has been 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The purpose of changing the feeding protocol is 
to change elk/bison behavior and establish a 
cohort of animals that are not conditioned to 
supplemental feeding and will instead utilize 
native winter range. This approach will likely not 
change behavior of animals that have been 
conditioned to supplemental feeding.  However, 
it will likely prevent some animals that have not 
experienced supplemental feeding from 
becoming conditioned this practice.  The desire is 
to progressively increase over time, the 
percentage of these herds that utilize native 
winter range.      
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits 
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on chronically low bull ratios in the park 
summer herd, permit types for the park’s elk 
reduction program (ERP)  went to antlerless only 
in 2012.  ERP permit structures in the park will 
remain antlerless only unless bull ratios 
consistently exceed 35:100 cows.  Park and 
refuge officials will work together to support this 
goal, recognizing that bulls harvested on the NER 

are most likely from the park summer herd 
segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little change 
under this plan.  Consideration would be given to 
later hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate potential changes 
in bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines, 



 

and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
Strategies considered but rejected during the 
development of this plan included fertility control 
in elk and bison, agency reduction of either elk or 
bison, and altering rations of supplemental feed. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution.  Over time this 
will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to other factors. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution, including differences 
in sex or age classes in some cases; 3) 
determining elk and bison fed days each feeding 
season; 4) estimating winter mortality; 5) 
estimating brucellosis seroprevalence rates; and 
6) CWD surveillance.  In many cases, monitoring 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying annual environmental conditions.  
Actions completed each year, the results of 

monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management update/report, completed by NER 
staff by the end of March May for the previous 
year.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and key 
stakeholder groups must understand the 
biological needs for and strategies of this plan to 
gain general consent to modify longstanding 
elk/bison herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring and changes to the ending 
date for supplemental feeding in March or April 
2016., and initiating supplemental feeding 
changes in January 2017.. 
 
Budget [summarize totals by agency] 
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EXECUTIVE SUMMARY  
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
GTNP elk reduction program when necessary,  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available, and 
develop a dynamic framework and adaptive 
management plan for decreasing the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework referenced 
in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 

native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison, which were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but 
reintroduced to Jackson Hole in 1948, discovered 
elk feedlines in 1980 and began a long, sustained 
period of population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north and 
on GTNP and Bridger-Teton National Forest lands. 
 
Objectives 
This management stepdown plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in the GTNP summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 



 

Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and, during some years, abundant. Attempting to 
modify this behavior on a large scale is 
unprecedented and will necessarily require 
investigation, constant evaluation, modifications 
to approach when indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly the number 
of animals on feed. Since we are most interested 
in the intensity of supplemental feeding, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD) and bison-
fed-days (BFD) as a gauge of feeding intensity.  
For example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 

500 bison and 5,000 elk, fed-days benchmarks 
equal 32,000 for bison and 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson elk herd 
(JEH) in moose, within 70 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision, which is currently a 
work in progress.   
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables.   Time of season 
could influence this interval, most likely 
shortening it as the feeding initiation date gets 
later.  During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  The distribution of animals, 
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particularly on private, livestock producing lands, 
would also be considered.   
 
Initially, termination of feeding, which has been 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits 
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on chronically low bull ratios in the park 
summer herd, permit types for the park’s elk 
reduction program (ERP)  went to antlerless only 
in 2012.  ERP permit structures in the park will 
remain antlerless only unless bull ratios 
consistently exceed 35:100 cows.  Park and 
refuge officials will work together to support this 
goal, recognizing that bulls harvested on the NER 
are most likely from the park summer herd 
segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little change 
under this plan.  Consideration would be given to 
later hunt end dates commensurate with delayed 

feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  While not proposed as a part of this 
plan, serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate potential changes 
in bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines, 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
Strategies considered but rejected during the 
development of this plan included fertility control 
in elk and bison, agency reduction of either elk or 
bison, and altering rations of supplemental feed. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 



 

(a reduction in feed season length) and other 
factors on winter elk distribution.  Over time this 
will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to other factors. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution, including differences 
in sex or age classes in some cases; 3) 
determining elk and bison fed days each feeding 
season; 4) estimating winter mortality; 5) 
estimating brucellosis seroprevalence rates; and 
6) CWD surveillance.  In many cases, monitoring 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying annual environmental conditions.  
Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management update/report, completed by NER 
staff by the end of March for the previous year.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and key 
stakeholder groups must understand the 
biological needs for and strategies of this plan to 
gain general consent to modify longstanding 
elk/bison herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 

meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget [summarize totals by agency] 
 



Summary of Meeting Dates to Develop the Step Down Plan  
for the Bison and Elk Management (BEMP)  

 

The meetings listed below occurred at the National Bison Range and 
included the Grand Teton National Park, the Bridger-Teton National 
Forest, the Wyoming Game and Fish Department and the National Elk 
Refuge.  Jeff Warren facilitated meetings from May 22, 2013 through 
June 3, 2015. 

 

1 May 22, 2013 
2 July 25, 2013 
3 August 20, 2013 
4 September 12, 2013 
5 October 23, 2013 
6 November 13, 2013 
7 December 17, 2013 
8 January 22, 2014 
9 February 24, 2014 
10 April 7, 2014 
11 May 5, 2014 
12 November 4, 2014.   Breakthrough: WGFD Regional Supervisor Tim 

Fuchs suggests delayed feeding to encourage elk to utilize native 
winter range. 

13 December 17, 2014 
14 February 11, 2015 
15 June 3, 2015 
16 July 31, 2015 
  
  



  
  
  
  



Bison & Elk Adaptive Management Planning Team; 7/31/2013  

Steve Cain steve_cain@nps.gov 
Sarah Dewy sarah_dewey@nps.gov 
Tim Fuchs tim.fuchs@wyo.gov 
Scott Smith scott.smith1@wyo.gov 
Dale Deiter ddeiter@fs.fed.us 
Kerry Murphy kmmurphy02@fs.fed.us 
Jeff Warren Jeffrey_warren@fws.gov 
Cris Dippel Cris_dippel@fws.gov 
Eric Cole Eric_cole@fws.gov 
Steve Kallin Steve_kallin@fws.gov 
 

 

Doodle Poll format: 
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ed.us, kmmurphy02@fs.fed.us, Jeffrey_warren@fws.gov, Cris_dippel@fws.gov, Eric_cole@fws.gov, Stev
e_kallin@fws.gov  
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ELK AND BISON WINTER FEEDING ADAPTIVE MANAGEMENT PLAN  

NOTES FROM CONFERENCE CALL 29 AUGUST 2010 

Participants: Steve Kallin, Paul Santavy, Dominique, Eric Cole, Jeff Warren (notes are from JMW). 

The nexus for the call was to discuss the objectives set forth in the final Bison and Elk Management Plan 
(BEMP). My primary interest was seeing if the BEMP objectives were specific enough to guide 
development of an adaptive management plan (AMP) for the termination of winter feeding, or if it 
would be necessary to get all the stakeholders together to define objectives for an AMP. If the latter, a 
more structured approach (e.g., structured decision making [SDM]) would be necessary and we’d need 
to find a facilitator for that purpose. We quickly agreed this was not necessary; the objectives in the 
BEMP are sufficient for us to move forward. There is, however, some ambiguity about the ‘desired 
conditions’ outlined in ‘Phase two’ of the proposed AMP; more on that later.  

After reading chapter four, ‘Management Direction’, of the final BEMP I was left with the impression 
that the termination of winter feeding was not a clearly stated objective within the plan. Wording such 
as ‘from intensive supplemental winter feed to greater reliance on free-standing forage’ (pg. 125), ‘with 
animals relying predominantly on available native habitat’ (pg. 135), etc. (emphasis mine), led me to this 
conclusion. Steve et al. pointed out wording (pg. 137) that includes a statement regarding complete 
transition to free-standing forage. It was also pointed out that Defenders of Wildlife v. Salazar was 
largely (wholly?) over the issue of winter feeding and the expeditious termination of this activity.  

The BEMP repeatedly references the need to develop an adaptive management plan for winter feeding 
activities on the NER. Two phases of the AMP are outlined in the BEMP. Phase one sets explicit 
numerical population objectives for elk (5,000) and bison (500) on feed during winter on the NER (pg. 
135). The BEMP states this objective will be reached while achieving ‘the state’s population objectives’ 
(11,000 elk in the Jackson herd). Are there any overriding concerns about this dependency? Phase two is 
more ambiguous, stating the objective as ‘adaptively manage bison and elk populations to achieve 
desired conditions, with animals relying predominantly on available native habitat’ (pg. 135). We 
discussed whether or not the ‘desired conditions’ could be gleaned from the chapter or if we’d need a 
more formal process (i.e., SDM) to come to agreement on these. Paul mentioned his experience with 
SDM and Atlantic salmon recovery. It was his hope that we could glean the desired conditions from the 
BEMP, falling back to SDM only if absolutely necessary. Everyone agreed this was the best approach. 

There will be an interest from some individuals/groups to include ‘emergency feeding’ in the AMP. Eric 
thinks it is best to steer away from this; Steve is also leery of this strategy, but plaintiffs have discussed it 
with some groups.    

Miscellaneous notes: 

It was pointed out that the start of winter feeding was done objectively, but termination of feeding 
within a year was subjective.  

4,000–5,000 irrigated acres per year are now possible with the new irrigation system. 



The current situation for response to appearance of CWD on the refuge is to follow the state disease 
plan. This will change once NER completes a refuge-specific disease plan. 

 



‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
Desired Conditions).’ 
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Winter calf survival is the period from 1 January – 15 April ; current data are November 
through April.  Assuming cessation criteria do not change, per capita NER available standing 
and supplemental forage  will be measured as kg per animal from January 1st to the end of 
feeding.  



APPENDIX C 
Idaho’s commission policy governing winter feeding 

 
 

13.01.18 - RULES GOVERNING EMERGENCY FEEDING OF ANTELOPE, ELK, AND 
DEER OF THE IDAHO FISH AND GAME COMMISSION 

 
000. LEGAL AUTHORITY. 
The Idaho Fish and Game Commission is authorized to adopt rules concerning the administration of the 
wildlife policy of the state of Idaho in accordance with the Idaho fish and game code under Idaho Code 
Sections 36-103(b), 36-104(b), and 36-105(1), and specifically concerning emergency feeding of antelope, 
elk, and deer under Idaho Code Section 36-111(1). (4-3-95) 
 
001. TITLE AND SCOPE. 
The title of this chapter is “Rules Governing Emergency Feeding of Antelope, Elk, and Deer of the Idaho 
Fish and Game Commission”. These rules govern winter emergency feeding operations and establish the 
criteria for determining a feeding emergency. (4-3-95) 
 
002. WRITTEN INTERPRETATIONS. 
Written interpretations of these rules and documentation of Compliance are available at the Department of 
Fish and Game’s headquarters office. (4-3-95) 
 
003. ADMINISTRATIVE APPEALS. 
There is no right of appeal provided under this chapter. (4-3-95) 
 
004. -- 099. (RESERVED). 
 
100. INTENT. 
The Idaho Fish and Game Commission recognizes that the big game population should be maintained 
under natural conditions and by naturally available forage. Winter forage is the major limiting factor which 
determines the basic size of the big game populations, and it must be maintained if the animals are to 
prosper and propagate. In order to maintain these winter ranges, big game numbers must be controlled 
through adequate harvest. The Commission does not sanction any widespread supplemental winter feeding 
programs. Additionally, big game animals, especially elk, when concentrated by supplemental feeding are 
very susceptible to infectious disease which can be transmitted to livestock. However, big game harvests 
and weather vary from year to year throughout the state. In most years and areas, snow depths, 
temperatures, and animal body condition do not create adverse conditions for wintering animals. 
Unusual weather conditions, limited winter forage, or other circumstances may create critical periods of 
stress for animals or force them into areas involving public safety. The Commission is unable to manage 
the big game populations for extreme weather. Therefore, emergency feeding of big game is appropriate 
under certain criteria. (4-3-95) 
 
101. DELEGATION OF AUTHORITY TO REGIONAL SUPERVISORS. 
Because the declaration of and quick response to a feeding emergency will depend on local conditions, the 
Commission and Director delegate the authority to declare a feeding emergency and to expend funds on 
feeding to the Regional Supervisors of the Department of Fish and Game. (4-3-95) 
 
102. EMERGENCY FEEDING CRITERIA. 

01. Declaration Of Feeding Emergency. A feeding emergency may be declared if one (1) or 
more of 
the following criteria are met: (4-3-95)  

a. Actual or imminent threat of depredation to private property. (4-3-95)  
b. Threat to public safety, including traffic hazards. (4-3-95) 
c. Excessive mortality which would affect the recovery of the herd. (4-3-95) 



d. Limited or unavailable winter forage caused by fire or unusual weather. (4-3-95) 
 
02. Additional Guidelines. The Regional Supervisors may develop additional guidelines on 

emergency feeding within the listed criteria based on local conditions and local public input. (4-3-95) 
 
103. FEED STOCKPILES. 
Over the years, the Department has identified a number of locations where emergency feed should be 
stockpiled for probable winter use. It is impractical and cost prohibitive to purchase feed and transport it to 
these locations after snowfall. The Commission and Director declare that the maintenance of this stockpile 
constitutes a feeding emergency and authorize the expenditure of funds to maintain the stockpiles. (4-3-95) 
 
104. -- 999. (RESERVED). 
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Area #80 Extended Elk Hunting Season Proposal – March 6, 2012 

 

Proposal: 

Allow hunter access with bison licenses or National Elk Refuge (NER) elk permits onto the 
Bridger-Teton National Forest (NF) from December 1, 2012 through January 1, 2013 in State of 
Wyoming Elk Hunt Area #80 (Area 80).  This access will remove “safe zones” during the bison 
and elk hunting seasons and promote harvest to help achieve the population objectives in the 
Bison and Elk Management Plan.   

Harvest Impacts: 

Bison 

The bison herd has consistently been over objective since 2007.  Bison harvest during the public 
hunting season is essential in achieving herd size objectives.  In years of average to above 
average moisture, which results in adequate grass growth in the area, bison will typically delay 
their migration from the Grand Teton National Park to the NER  until forced by winter weather.  
This usually occurs in December, making this the most important month to harvest bison cows 
and attain herd size objectives.   

During the December 2010 bison hunting season, bison were observed eluding hunters by 
utilizing NF lands just east of the NER.  Now that bison have learned that in December, NF lands 
immediately east of the NER are “safe” from hunters, the bison use of Area #80 will increase.  It 
is anticipated this bison behavior will grow to the extent that bison harvest during December 
will be significantly reduced in the future.   

Without December bison hunter access to Area 80, the ability to reach population objectives will 
be compromised if not unattainable.   

Elk 



The Jackson Elk Herd has been over objective since 2007.  From 2007 to 2011, that segment of 
the herd which has wintered on the NER has ranged from 4,348 to 7,947 elk with an average of 
6,934. The NER wintering elk objective is 5,000.  Additional elk harvest is necessary to achieve 
this objective.   

The NER is in the process of adjusting its elk hunt areas to eliminate “save zones” on the NER.  It 
is anticipated these changes will be in place during the 2013 hunting season.   

The NER is also proposing to extend the Refuge elk hunt by two weeks to the middle of 
December in order to increase harvest.  Experience has shown that elk displaced by hunters off 
the NER will often seek refuge on the NF in Area 80.  It is anticipated that if the NER has a 
hunting season in early December, and have eliminated “safe zones” on the Refuge, elk will 
simply seek refuge on the NF in Area 80 and will be unavailable to hunter harvest.  This will likely 
off-set any increased harvest which could result from the NER’s early December season and the 
elimination of Refuge “safe zones.”   

Concerns have been expressed that an early December elk hunt would adversely impact the 
Southern Yellowstone and Teton Wilderness elk herd segments which often migrate to the NER 
in late November or early December.  Anecdotal information indicates these herd segments 
have low calf/cow ratios with stable to declining populations.  To protect these herd segments 
from cow harvest, “ antlered elk only – spikes excluded” hunting seasons have been 
implemented in Hunt Areas 70, 71, 81 &  82.  Limited elk radio telemetry information indicates 
that some of the Southern Yellowstone and Teton Wilderness elk generally arrive on the NER by 
late November or early December.  

Random immobilization of cow elk on the NER winter feed grounds for radio telemetry purposes 
indicate that in recent years the Southern Yellowstone and Teton Wilderness herd segments 
comprise approximately 11% of the elk found on the NER feed grounds.    

The predicted 2012 Harvest of Southern Yellowstone and Teton Wilderness elk by a two week 
extension of the Area 80 elk hunting season using the results from the 66 day 2010 Area 80 elk 
hunting season.   

- 94 (cows + 0.5 calves) x 16 additional days = 23 additional at same harvest rate 
- 23 additional harvest x 11% = 2.5 or 3 elk 
 

The additional predicted 2012 harvest of Southern Yellowstone and Teton Wilderness elk on the 
NER during an extended two week hunt in early December,  based on the average harvest on 
the NER per weeks 6,7 & 8 from 2008 through 2011 is calculated as: 

- 20 elk/week x 2 weeks = 40 elk 
- 40 elk x 11% = 4.4 or 4 elk 
 



Based on these crude estimates, the combined impacts of extending the elk hunting season for 
two weeks in early December on Area 80 and the NER would be the harvest of approximately  
seven Southern Yellowstone and Teton Wilderness elk.   
 
There are many annual variables that influence elk hunter success.  The above estimates are 
certainly not intended to accurately predict the exact harvest of Southern Yellowstone and 
Teton Wilderness elk with a two week season extension.  Its purpose is intended to convey the 
approximate magnitude of the impact of this proposed season and access extension on these 
herd segments. 
 

Justification: 

The proposal to allow bison and elk hunter access by license/permit onto the NF in Area 80 is 
designed to achieve specific herd size objectives outlined in the Bison and Elk Management Plan.  
Herd size reduction is a key strategy in reducing reliance on the NER supplemental feeding 
program.  The benefit is reduced winter concentration (time & numbers) and the reduced 
potential for disease transmission.  

 







Bison & Elk Management (BEMP) Plan Discussion Questions – 11/7/2011 

 

1. What is the “proper stocking rate” for the NER?   How was the “stocking rate” arrived at in the 
BEMP? 

Setting the NER winter population objectives have been and will continue to be a controversial issue.  A 
variety of biological information, including agency and public comments were considered when the NER 
winter herd size objectives were determined.  These winter population objectives (5,000 elk & 500 bison) 
were set after considering models or carrying capacity estimates by three biologists; Murie, Bailey, 
Hobbs.  

(What was recommended by each of these biologists?)   These are “point-in-time” estimates under 
“average” conditions.  They do not address annual extremes in variables or a series of annual variables 
that significantly influence the supplemental feeding program.  

 

2. How were herd size objectives arrived at for bison and elk in the BEMP. 

 

3. What is the feasibility of re-establishing the historic elk migration to the “Red Desert”? 

 -Why wasn’t this strategy incorporated in the BEMP? 

 -What are the obstacles to re-establishing the elk migration? 

 -What did we learn from the previous attempt to re-establish the elk migration? 

 

4. What supplemental feeding techniques have been adopted to minimize elk concentration? 

 -How do these strategies impact disease management? 

 - What is the concentration threshold necessary to reduce disease transmission rates for: 

  -CWD 

  -Brucellosis 

  -Foot rot 

  - TB 

 



5. Does the BEMP commit the NER to end feeding.   

The BEMP outlines strategies to transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage, based on some or all of the following considerations: (BEMP p. 126) 

1. level of forage production and availability 
on the National Elk Refuge 

2. desired herd sizes and sex and age ratios 
3. effective mitigation of bison and elk comingling 

with livestock on private lands 
4. winter distribution patterns of elk and 

bison 
5. prevalence of brucellosis, chronic wasting 

disease, and other wildlife diseases 
6. public support  

As herd sizes and habitat objectives are achieved, feeding or elk numbers will be further reduced, based 
on established criteria and changing social, political, or biological conditions. (BEMP p. 126) 

As habitat and population objectives are achieved, decreased reliance on intensive supplemental winter 
feeding, including complete transition to free-standing forage if and when several established criteria are 
met, including support from the Wyoming Game and Fish Department and the pubic. (BEMP p. 137) 

 

6. How does the GTNP elk reduction program contribute the ability of the GTNP/NER to achieve the 
Goals/Objectives of the BEMP? 

 

7. What impact would eliminating the GTNP elk reduction program have on: 

 - Achieving the goals/objectives of the BEMP 

 - Habitat on the GTNP and NER 

 - WGFD population objectives 
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March 11, 2016 

 
 

Meeting between the U.S. Fish and Wildlife Service and the Wyoming 
Game and Fish Department to discuss Step Down Planning as required 
by the National Elk Refuge and Grand Teton National Park Bison and 

Elk Management Plan (BEMP) 
 
Agenda: 

1. Bison Elk Management Plan (BEMP), 2007 
a. Call for additional planning; p. 209 

 
2. Court Challenges to BEMP 

a. District Court 
b. Circuit Court 
c. State of Wyoming Intervenor Defendant-Appellee 

 
3. BEMP Step Down Plan  

a. Agency coordination meetings 
b. Draft strategy for distribution change 
c. Private lands conflict mitigation 

 
4. WGFD Concerns and suggestions 
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Meeting between the U.S. Fish and Wildlife Service and the Wyoming 
Game and Fish Department to discuss Step Down Planning as required 
by the National Elk Refuge and Grand Teton National Park Bison and 

Elk Management Plan (BEMP) 
 

Thank you for meeting.  Appreciate the close working relationship 
between the NER & WGFD in many areas.  Hope to continue to 
work together in moving toward the goals in the BEMP. 
  
Agenda: 

1. Bison Elk Management Plan (BEMP), 2007 
a. Call for additional planning; p. 209 

-NER/WGFD agreed to delay planning due to lawsuits. 
-Detailed plan to achieve mutually adopted goals 
addressing 6 considerations. 
  

2. Court Challenges to BEMP 
a. District Court 

-BEMP upheld  
b. Circuit Court 

-BEMP upheld with subtle warnings 
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c. State of Wyoming Intervenor Defendant-Appellee 
-WGFD support for BEMP 
 
-CONCERN THE NEXT LEGAL CHALLENGE WILL NOT GO 
AS WELL.  Prepare & position for that day by making 
modest changes to move in the direction of BEMP 
Goals. 
 

3. BEMP Step Down Plan  
a. Agency coordination meetings 

-16 cooperative agency meetings 
 

b. Draft strategy for distribution change 
-11/4/2014 breakthrough when Tim Fuchs suggested a 
redistribution strategy; delay feeding to encourage use 
of winter range. 
-1 to 2 week feeding delay; 1 week early end to 
feeding. 
-Will help meet WGFD winter distribution objectives; 
Gros Ventre, native winter range 
 

c. Private lands conflict mitigation 
-2-3 Wildlife Conflict Technicians to assist with private 
lands conflicts 
-Easements and/or leases with ranchers to prevent 
comingling. 
 

4. WGFD Concerns and suggestions 
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c. State of Wyoming Intervenor Defendant-Appellee 
-WGFD support for BEMP 
 
-CONCERN THE NEXT LEGAL CHALLENGE WILL NOT GO 
AS WELL.  Prepare & position for that day by making 
modest changes to move in the direction of BEMP 
Goals. 
 

3. BEMP Step Down Plan  
a. Agency coordination meetings 

-16 cooperative agency meetings 
 

b. Draft strategy for distribution change 
-11/4/2014 breakthrough when Tim Fuchs suggested a 
redistribution strategy; delay feeding to encourage use 
of winter range. 
-1 to 2 week feeding delay; 1 week early end to 
feeding. 
-Will help meet WGFD winter distribution objectives; 
Gros Ventre, native winter range 
 

c. Private lands conflict mitigation 
-2-3 Wildlife Conflict Technicians to assist with private 
lands conflicts 
-Easements and/or leases with ranchers to prevent 
comingling. 
 

4. WGFD Concerns and suggestions 
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1. Shift in winter distribution.  Elk moving out of the Buffalo Valley and the Gros 
Ventre to the NER. 
2. Timing of implementation.  Not enough time to get adequate feedback from the 
different publics. 
3. Disease transmission potential.  Comingling with domestic livestock and the 
potential of brucellosis transmission.   
4. Concerned that redistributed elk could cause property damage and develop 
chronic comingling situations. 
 
 
5. FWS Concerns 
 

1. This development is troubling because we had been working on the Step Down Plan for 
nearly two years, and included the WGFD every step of the way.  We did this because 
we wanted to work in partnership with them and other agencies to coordinate actions 
on the ground to achieve the goals in the Bison and Elk Management Plan. 

2. The four land management agencies, the entities most familiar with bison & elk 
management in the area, brainstormed for 1.5 years on different approaches to bison & 
elk management changes.  Relatively recently in the process (DATE), the WGFD 
suggested redistribution of elk through supplemental feeding protocol changes.  The 
group followed that suggestion as the most practical way forward, but now the WGFD is 
opposed to their own suggested strategy. 

3. The WGFD Wildlife Administration in Cheyenne had been kept fully apprised of the Step 
Down Plan process every step of the way.   

4. I described my view of the fallout from not working in partnership on this approach 
from the standpoint of: 

a. Future litigation – The BEMP, which was supported by the WGFD, GTNP and the 
NER, was upheld in two court decisions.  The BEMP and testimony by the FWS 
and supported by the WGFD, clearly indicated to the Court that the long-term 
goal was to end feeding, but a step in accomplishing that was to first reduce 
reliance on supplemental feeding.  The Circuit Court Opinion stated, “Should the 
agencies act unreasonably in establishing criteria for the transition or in 
otherwise carrying out the plan, that will be a different issue for another panel.”  
I shared that our legal counsel believes the Court was clearly conveying a 
warning that the Agencies need to move forward in pursuing the goals of the 
BEMP.   
I said that if we go into the next round of litigation without making a serious 
effort to meet these goals, there is a good chance that the authority and 
flexibility to make management decisions will taken away by the Court.  That 
will not be to the benefit of the FWS, NPS, WGFD or the elk population.       
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b. Obtaining funding for long-term solutions to comingling conflicts.  Private 
foundation funding for a long-term solution to comingling is FAR less likely 
without a “Plan” and agency cooperation than with one. 

c. I stressed that doing nothing is not an option. 
d. Told them our RO had a keen interest in this issue and want to move in a 

positive direction.  Not sure what their response will be. 
e. The Step Down Plan was a modest approach to starting to change elk behavior.  

It  was not a radical step which would have caused unthinkable conflict.   
f. We want to work in partnership with the WGFD and be transparent to the 

public in implementing this approach to changing the feeding protocol.   
g. I offered to have the NER attend a meeting with the Jackson WGFD staff, to 

brief and discuss this issue with the WGFD Wildlife Administration and the FWS 
R-6 Leadership. 

h. Asked if we are still trying to meet the deadlines; review in Dec.  I said with the 
3-month delay due to the WGFD review, I don’t see how we can make that 
deadline.   

Said tentative schedule gave ample time to reach out to the public before delay of 
feeding would commence in 2017. 
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March 11, 2016 

 
 

Meeting between the U.S. Fish and Wildlife Service and the Wyoming 
Game and Fish Department to discuss Step Down Planning as required 
by the National Elk Refuge and Grand Teton National Park Bison and 

Elk Management Plan (BEMP) 
In attendance: 
-Brad Hovenga – WGFD Regional Wildlife Supervisor 
-Doug Brimyer – WGFD Wildlife Biologist 
-Scott Edberg – Deputy Chief of the WGFD’s Wildlife Division 
-Scott Smith - Deputy Chief of the WGFD’s Wildlife Division 
-Will Meeks – Assistant Regional Director, R-6, Refuges and Wildlife  
-Mike Blenden – Refuge Supervisor, Mountain Zone, R-6 
-Eric Cole – Wildlife Biologist, National Elk Refuge 
-Steve Kallin – Refuge Manager, National Elk Refuge (Notes by) 
 
Agenda: 

1. Bison Elk Management Plan (BEMP), 2007 
a. Call for additional planning; p. 209 

-Updated NER/WGFD agreed to delay planning due to 
lawsuits. 
-Detailed plan to achieve mutually adopted goals 
addressing 6 considerations. 
 

2. Court Challenges to BEMP 
a. District Court 
b. Circuit Court 



c. State of Wyoming Intervenor Defendant-Appellee 
 

3. BEMP Step Down Plan  
a. Agency coordination meetings 
b. Draft strategy for distribution change 
c. Private lands conflict mitigation 

 
4. WGFD Concerns and suggestions 

  
 WGFD need for flexibility 
  
 FWS agrees to gradual implementation, (go slow for 
several years).  I stressed several times, the purpose of the 
“slow glide path” is to learn from elk/bison behavioral 
changes and prepare for private lands mitigation.  It is not to 
conduct business as usual and prevent conflicts by keeping 
elk on the refuge.  This plan is not to just give the 
appearance of doing something, it is to change elk/bison 
behavior and actually accomplish something.   
  
4. Brad mentioned the cost of hiring wildlife conflict 
technicians, which would be supervised by the WGFD, was 
higher than estimated because they do not have vehicles 
available for their use.    
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BEMP Step Down Plan Meeting Agenda 
National Elk Refuge Headquarters  
June 17, 2016 
 

 

Discussion Topics 

1. Changes to implementation transition  

a. Review discussion with WGFD 

 

2. Definition of success, p. 8 

 

3. Table 4, review and discussion 

 

4. Budget 

 

5. Implementation Timeline 

 

6. Other suggested Plan changes 

 



BEMP Step Down Plan Meeting Agenda 
National Elk Refuge Headquarters  
July 18, 2016 
 

 

Discussion Topics 

 

1. Definition of success, p. IV 

 

2. Table 4, review and discussion, p.22 

 

3. Budget, p. 34 

 

4. Implementation Timeline 

 

5. GTNP Vegetation, p. 14, 20, 21 

 

6. CWD p. 17; Disease Contingency Plan 

 

7. Next Meeting (Aug. 9 or 10?) 

 



 
 

Briefing Statement  Grand Teton National Park      
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  May 2015  
 
 
Key Points: 
 Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER). 
 In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS (BEMP) that directed 

management of the herds for 15 years.  WGFD was a cooperator in development of the BEMP, along with the 
BLM, BTNF, and USDA Animal Plant Health Inspection Service. 

 The 2007 BEMP called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

 In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the BEMP because it lacked a specific 
time frame for ending feeding. The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 BEMP to end supplemental feeding.     

 The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013. NER, GRTE, 
WGFD, and BTNF biologists have met approximately monthly since then as part of this process. The U.S. Fish 
and Wildlife Service (USFWS) anticipates completion of the AMP sometime in 2015. 

 The discussion focused on habitat and herd management actions to date, but the working group has begun to 
incorporate methods to reduce bison and elk reliance on supplemental feeding and eventually phase out feeding. 

 
 Background: 
 The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980. Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

 The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd. The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state. Feeding on the NER and 
nearby state-operated feedgrounds exacerbates the biological conditions that necessitate the park’s elk reduction 
program. Recent hunter-grizzly bear conflicts in the park have highlighted the effects of the program on other 
park resources and values, including the protection of grizzly bears. 
 

Current Status: 
 The number of elk wintering on the NER has averaged 7,066 since 2007, and in 2015 reached 8,400--

considerably above the objective of 5,000 established in the 2007 plan. In early 2015 the Jackson elk herd was 
estimated to be at the WGFD herd objective of 11,000 animals. The GRTE elk herd segment is near its objective 
of 1600.  

 In 2015, biologists counted 690 bison in the Jackson bison herd, still above the state objective of 500, but much 
lower than in each of the past ten or more years. 

 The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

 
Interested Parties: 

 Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



 
 

Briefing Statement  Grand Teton National Park     DRAFT 
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  June 2014  
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge 
(NER). 

• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management 
of the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, 
BTNF, and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequently lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a 
specific time frame for ending feeding.  The U.S. District and appellate courts ruled in favor of the federal 
government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the AMP early in 2013.  Staff from the NER, GRTE, WGFD, and 
BTNF have met approximately monthly for one-half day since then as part of this process. 

• The AMP development process has largely focused on habitat and herd management attributes to date, but will 
soon begin discussions about incorporating methods to reduce bison and elk reliance on supplemental feeding 
and eventually phasing out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years.  

Bison from the Jackson herd discovered the feedlines and have been fed there since 1980.  Supplemental 
feeding sustains more bison and elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including 
a controlled reduction when necessary for the proper management and protection of the elk herd.  The program 
is managed by the NPS and the State of Wyoming, and utilizes hunters licensed by the state.  Feeding on the 
NER and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged ?? 7,066 since 2007, considerably above the objective 

of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 12,00011,600 animals. 
WGFD has a herd objective of 11,000 and considers the herd to be within the overall objective.  The Jackson 
bison herd is estimated at roughly 900 animals, considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase 
out feeding on the NER. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 



 
 

Briefing Statement  Grand Teton National Park     DRAFT 
Bureau:   NPS  
Issue:  Bison and Elk Adaptive Management Planning 
Date:  JuneJuly 2014  
 
Key Points: 
• Grand Teton NP (GRTE) manages the Jackson bison and elk herds in close collaboration with the Wyoming 

Game and Fish Department (WGFD), Bridger-Teton National Forest (BTNF), and National Elk Refuge (NER). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The AMP development process discussion has largely focused on habitat and herd management actionsttributes 
to date, but the working group will soon begin to incorporate discussions about incorporating methods to reduce 
bison and elk reliance on supplemental feeding and eventually phaseing out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently been fed there since 1980.  
Supplemental feeding artificially sustains more bison and elk than available winter habitat can support, and 
increases the risks of transmitting diseases such as brucellosis and potentially chronic wasting disease, and 
contributes to the need for harvesting large numbers of elk during the park’s elk reduction program. .  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and ustilizes hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• National Park Service and FWS leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
David Vela, Superintendent, 307-739-3410 
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Total bison counted in the Jackson Bison Herd, winter 1948-2013.  NER bison hunting began in fall 2007. 
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Bison and Elk EIS 

Question: Is a “bison cull” in the EIS? 

Impacts on Habitat; Alternative 4; p. 253 

Elk that showed up in the Gros Ventre and Hoback 
River basins due to declines in supplemental 
feeding on the refuge would likely be hazed onto 
state feedgrounds before they began causing 
damage to private lands. Bison could be either 
hazed or culled. Nonetheless, it is possible that 
adverse impacts could occur to private agricultural 
lands in localized areas. 

 

CHAPTER 4. ENVIRONMENTAL CONSEQUENCES; Alternative 4; p. 496 

Mitigation 
Several mitigation measures would be implemented 
to minimize the extent of depredation of 
landscaping and other property damage. For example, 
home and business owners could better 
protect trees and gardens through the use of exclosures. 
Hazing, depredation hunts, and agency 
culling might be needed to keep elk and bison 
away from trees, gardens, and other areas where 
they could potentially damage private property 
(e.g., fences). 

 

Social and Economic Impacts: Impacts on Livestock Operations; Alternative 4;  p.509 

Furthermore, WGFD personnel 
would likely react quickly to any reports of 
bison getting near livestock feeding operations, 
and they would presumably haze, cull, or take 
other actions to prevent co-mingling. 

 

 

 



Question: Bison harvest by native Americans 

Chapter 4: Environmental Consequences; Alternative 4,  p.477 

Similar to Alternatives 3 and 6, this alternative 
could allow for no more than five bison to be removed 
by American Indians during ceremonial 
events, in recognition of the cultural significance 
that bison have for many tribes. 

 

 

Question:  Does the BEMP address bison in the sleigh ride area? 

Social and Economic Impacts: Impacts on Recreational Opportunities; p. 463 

The occasional 
or possibly common presence of bison in the sleigh 
ride touring area during periods of no supplemental 
feeding could increase visitor safety concerns. 
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Interagency Federal fire policy requires that every area with burnable vegetation must have a Fire 
Management Plan (FMP). This FMP provides information concerning the fire management process for 
the Bridger-Teton National Forest and compiles guidance from existing sources such as, but not 
limited to, the Bridger-Teton National Forest Land and Resource Management Plan (LRMP), national 
policy, and national and regional directives.  
The potential consequences to firefighter and public safety and welfare, natural and cultural resources, 
and values to be protected help determine the management response to wildfire. Firefighter and public 
safety are the first consideration and are always the priority during every response to wildfire.  
The following chapters discuss broad forest and specific Fire Management Unit (FMU) characteristics 
and guidance.  
Chapter 1 introduces the area covered by the FMP, includes a map of the Bridger-Teton National 
Forest, addresses the agencies involved, and states why the forest developed the FMP.  
Chapter 2 establishes the link between higher-level planning documents, legislation, and policies and 
the actions described in FMP.  
Chapter 3 articulates specific goals, objectives, standards, guidelines, and/or desired future 
condition(s), as established in the forest’s LRMP, which apply to all the forest’s FMUs and those that 
are unique to the forest’s individual FMUs.  
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Chapter 1. INTRODUCTION 
  The FMP for the Bridger-Teton National Forest implements standards and guidelines of the Bridger-
Teton Land and Resource Management Plan and will inform decisions to achieve Forest resource 
management objectives. The April 2004 Record of Decision for the Revision of Fire Management 
Standards and Guidelines (Fire Amendment) contains new standards and guidelines that replace the 
original LRMP standards and guidelines for fire management. This allows the forest to implement the 
full range of fire management options currently authorized under Forest Service policy across the 
entire forest. 
 
The Bridger-Teton National Forest developed this Fire Management Plan as a decision support tool to 
help fire personnel and decision makers determine the management response to unplanned ignitions. 
FMP’s are not decision documents; they provide information, organized by Fire Management Units, 
which provides a finer scale summarization of information than is possible at the forest level. These 
descriptions convey specific detail about identifiable areas on the ground. FMP’s are not static 
documents; they will evolve and be  revised as ground conditions change and modifications are made 
to the unit’s Land and Resource Management Plan.  
 
This FMP provides specific details of the fire program that most efficiently meets fire management 
direction for managing unplanned ignitions. The FMP provides operational parameters that managers 
need to implement the LRMP. Compliance with the National Environmental Policy Act (NEPA) tiers 
to the Bridger-Teton Land and Resource Management Plan, approved in 1990. 

 
The BTNF works under an interagency agreement with Grand Teton National Park that has similar 
resource objectives specified under its management plans. Shared resources include the Teton 
Interagency Dispatch Center, fire effects crews, wildland fire module, engine crews, aviation, and 
planning resources. This close interagency partnership has developed over many years and is deeply 
embedded in fire and resource operations for both the Forest and the Park.  The BTNF is also part of 
the Greater Yellowstone Area (GYA), designated by Congress after the 1988 fire season, which 
mandates that agencies within the GYA work closely together. Because of this mandate, an agreement 
and Annual Operating Plan were developed that increases the complexity of fire management on the 
forest.  

 
The BTNF is composed of three fire zones: North Zone (Jackson and Buffalo Ranger Districts); East 
Zone (Pinedale and Big Piney Ranger Districts); and the West Zone (Kemmerer and Greys River 
Ranger Districts). Each Zone has a Zone Fire Management Officer and Assistant Fire Management 
Officers that work directly for the respective District Rangers. The forest responds to approximately 75 
fires per year across jurisdictional boundaries.   

 
The BTNF encompasses the headwaters of two major river systems. The Snake River originates and 
flows through the northern portion of the forest, while the Green River headwaters cover the southern 
half of the forest. The forest is also a part of the Greater Yellowstone Ecosystem, which includes three 
states, six national forests, two national parks, three national wildlife refuges, plus state and private 
lands.  
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Chapter 2. POLICY, LAND MANAGEMENT PLANNING, AND PARTNERSHIPS 
The regulations and policy in the following documents guide fire management as outlined 
in this FMP. 

2.1. National and Regional Fire Management Policy 
Forest Service policy and direction that are relevant to this plan include:  

• 1995 Federal Wildland Fire Management Policy and Program Review (January 
2001) 

• National Fire Plan 
• Forest Service Manual 5100 
• Forest Service Handbook 5109 
• Guidance for Implementation of Federal Wildland Fire Management Policy 

(February 13, 2009) 
 
The following acts authorize and guide fire management activities for the protection of 
National Forest system lands and resources on the BTNF. 

• Organic Administration Act, Act of June 4, 1897 (16 USC. 551) 
• Bankhead-Jones Farm Tenant Act, Act of July 22, 1937 (7 U.S.D. 1010, 1011) 
• Wilderness Act, Act of September 3, 1964 (16 U.S.C. 1131, 1132) 
• National Forest Management Act, Act of October 22, 1976 (16 U.S.C. 1600 et 

seq.) 
• Clean Air Act, as amended (42 U.S.C. 7401 et seq.) 
• Healthy Forests Restoration Act, Act of November 20, 2003 

 
These additional authorities allow the forest to provide wildland fire protection on other 
federal, state, and private lands covered by contractual agreements. 

• Economy Act of 1932, Act of June 30, 1932 (41 U.S.C. 686) 
• Granger-Thye Act, Act of April 24, 1950 (16 U.S.C. 572) 
• Reciprocal Fire Protection Act, Act of May 27, 1955 (42 U.S.C. 1856) 
• Wildfire Suppression Assistance Act, Act of April 7, 1989 (42 U.S.C. 1856)  

2.2. Bridger-Teton Land and Resource Management Plan 
 

The BTNF fire management program outlined in the FMP is a detailed program of action to carry 
out fire management policies of the Forest Service to achieve resource management and fire 
protection objectives, standards and guides identified in the Bridger-Teton NF Land and Resource 
Management Plan signed in 1990 and amended in 2004, as specified below: 

 Bridger-Teton National Forest Land and Resource Management Plan and 
Record of Decision March 1990 

 Bridger-Teton Land and Resource Management Plan, Revision of Fire 
Management Standards and Guidelines Decision Notice April 2004 
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2.3. Partnership 
The Forest Plan was approved following an Environmental Impact Statement (EIS) completed in 
compliance with the National Environmental Policy Act (NEPA).  The EIS provided the public, state, 
local and other federal agencies the chance to participate and comment on the direction for the forest 
plan.  Participation and collaboration by the affected parties are encouraged and necessary to 
implement the fire management activities addressed in the FMP.  
 
The successful implementation of the Bridger-Teton National Forests FMP is dependent on 
collaborative efforts between other federal, state, local agencies, the public and non-governmental 
groups.  Firefighting resources include interagency crews, interagency dispatch office and cooperative 
agreements with state and local fire and resource management agencies. Key agreements are listed 
below: 

• Grand Teton National Park agreements for the Teton Interagency Dispatch Center and for 
Aviation and Wildland Fire Operations  

• Wyoming Statewide Agreement and county-specific Annual Operating Plans: 
o Lincoln County  
o Sublette County  
o Teton County  

The BTNF and GTNP jointly fund the Teton Interagency Dispatch Center. This center provides 
support for both agencies for including dispatching, IQCS, large fire and law enforcement support.  
The Teton Interagency Helitack Crew is composed of two type 3 helicopters staffed by BTNF and 
GTNP employees and provides helicopter support for fire management, Search and Rescue shorthaul 
and land management support to the forest, park and surrounding agencies. Additional interagency 
crews consist of a Type 3 engine, wildland fire module, Fire effects crew, Fire Ecologist, and a Fire 
Planner/Fire GIS Specialist. 

Chapter 3. FIRE MANAGEMENT UNIT DESCRIPTIONS 
The primary purpose of developing FMU’s in fire management planning is to assist in organizing 
information in complex landscapes. FMU’s divide the landscape into smaller geographic areas that 
describe safety considerations, physical, biological, social characteristics and frame associated 
planning guidance based on these characteristics.  
 
The following information, including the summaries of fuels conditions, weather and burning patterns, 
and other conditions in specific FMU’s, helps determine the management response to an unplanned 
ignition and provides a quick reference to the Desired Future Conditions and Standards in the forest’s 
LRMP.  

 

3.1. Fire Management Considerations Applicable to All Forest Fire 
Management Units 

 
Since the five FMU’s are dispersed throughout the forest geographically, this section 
covers the characteristics that are applicable to these specific FMU’s.  To reduce 
redundancy, Section 3.2 covers only the specific information pertinent to the individual 
FMU’s. 
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3.1.1.  Forest-wide Standards and Guidelines, as amended, 2004 
 
Fire Management on the Bridger-Teton will be responsive to the land management direction specified 
in the Fire Amendment: 
 
Fire Management Standards 
 

- The Fire Management Plan (FMP) will provide operational direction for implementation of the 
forest‘s land management plan.  The FMP will be developed and implemented in coordination 
with local, state, and other federal agencies (BTNF LRMP, p. 143. Fire Amendment p. 9). 

 
- Firefighter and public safety is the highest priority during all fire management activities 

(BTNF LRMP Fire Amendment, p. 9). 
 

- Human-caused fires (either accidental or arson) are unwanted wildland fires, and will be 
suppressed (BTNF LRMP Fire Amendment, p. 9) using an “appropriate management 
response” (In 2009 this term was replaced by “response to wildland fire”). 

 
Protection: Fire Prescription 
Provide an appropriate fire protection and use program that is economically efficient, responsive to 
land management objectives and provides for public safety and protection of property values (BTNF 
LRMP Fire Amendment, p. 9). 
  
Wildland fire suppression standards  
A full range of suppression tactics is authorized Forest-wide, consistent with Forest-wide and 
individual DFC management emphasis and direction (BTNF LRMP Fire Amendment, p. 9). 
 
Cultural Resource Standard 
Cultural resources will be protected if feasible, with priority given to sites listed on the National 
Historic Register.  Second priority is given to sites recommended for selection to the Register (BTNF 
LRMP Fire Amendment, p. 9). 
 
Wildland fire use (Wildfire to meet resource objectives) standard  
 
Wildland fire use is authorized Forest-wide, consistent with Forest-wide and DFC emphasis and 
direction.   
 
The Fire Management Plan will designate areas of high resource values that have a protection goal 
during wildland fires managed for resource benefits.  These include: 
 

• Administrative sites 
• Developed recreation sites 
• Summer homes 
• Communication sites 
• Oil and gas sites 
• Utility corridors, 
• Other sites containing capital improvements 

 
In areas authorized for wildland fire use, the full range of management responses from full suppression 
to monitoring may be used (BTNF LRMP Fire Amendment, p. 10). 
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Fuels Standard- Forest Service Developments  
 
Defensible areas will be defined and maintained for all Forest Service developments.   
The size of the area and the level of maintenance will be determined based on values of capital 
investments and adjacent fuel types (BTNF LRMP Fire Amendment, p. 11) 
 

3.1.2. Forest-wide Desired Future Conditions and Associated Prescriptions, 
Guidelines and Standards 

 
A map of the Desired Future Conditions (DFC’s) is included at the end of this section. Not all DFC’s 
occur in all FMU’s. 
 
Desired Future Condition 1B   181,800 acres (5%) 
Substantial Commodity Resource Development with Moderate Accommodation of 
Other Resources 
 
Theme: An area managed for timber harvest, oil and gas, and other commercial activities with many 
roads and moderate to occasionally substantial emphasis on other resources. 
 
Experience:  Overall, you notice many signs of people as a part of commercial timber harvest. Yet, 
you cannot drive to as many areas as you can in more intensively managed parts of the Bridger-Teton 
National Forest. 
 
Management Emphasis -- Management emphasis is on scheduled wood-fiber production and use,  
livestock production and other commodity outputs. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1.1(a-d, h, i), 1.2(a-f), 1.4(a), 2.1(a, b), 2.4(a, b), 2.5(a-c), and 4.2(a-c) 
(BTNF LRMP, p. 153) 
 
Desired Future Condition 2A 155,600 acres (5%) 
Non-motorized Recreation Areas 
 
Theme: An unroaded area managed to give a quiet, almost primitive recreation experience. 
 
Management Emphasis -- Management emphasis is to maintain or enhance Primitive and Semi-
primitive non-motorized dispersed recreation opportunities. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(e-h), 2. 1(a, b), 2.2(c, d), 2.3(a), 4.4(b), 4.5(a, b), and 4.6(b). (BTNF 
LRMP, p. 161) 
 
Desired Future Condition 2B   39,805 acres (1%) 
Motorized Recreation Areas 
 
Theme: An area managed to give a motorized recreation experience. 
 
Management Emphasis -- Management emphasis is to maintain or enhance dispersed recreation 
opportunities including Semi-primitive Motorized and Roaded Natural. Opportunities for dispersed, 
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motorized recreation are maintained and enhanced. Such areas are suitable for non-motorized uses, 
such as hiking, but they are not emphasized. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(f), 1.2(c, d), 2. 1(a, b), 2.4(a, b), 2.5(a-d), 4.1(b), 4.4(a-c), and 4.5(a). 
(BTNF LRMP, p. 167) 
 
Desired Future Condition 3   47,210 acres (1%) 
River Recreation 
 
Theme: An area managed to give river- and scenic-recreation experiences. 
 
Management Emphasis -- River segments outside of Wilderness that have been determined eligible for 
potential addition to the National Wild and Scenic River system are protected from activities that could 
diminish or change the free-flowing characteristic, water quality, or the scenic, recreational, fish and 
wildlife, and other values, which make the river eligible for designation.  For further information, see 
the Wild and Scenic River Act. 
 
Other recreational experiences and commodities are provided from river segments classified as not 
eligible.  If any portion of this area contains grizzly bear habitat, no surface-disturbing activities can 
occur there until the grizzly bear cumulative effects model can be run to help determine potential 
effects on the bear. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(d, e), 2.1(a, b), 2.2(a, b), 2.3(a, b), 3.2(b-f), 4.2(b), 4.3(c), 4.4(a-c), 
4.6(b), and 4.7(b). (BTNF LRMP, p. 173) 
 
Desired Future Condition 4 42,200 acres  (1%) 
Special Emphasis Area for Municipal Water Supply 
 
Theme: An area managed to protect municipal water supplies. 
 
Management Emphasis -- Management emphasis is to protect or improve the quality of municipal 
water supplies. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(d-i), 1.3(a, b), 2.1(a, b), 2.3(a), 2.5(a, b, d), 4.1(b), 4.2(b), 4.4(a-c), and 
4.7(b).  (BTNF LRMP, p. 179) 
 
Desired Future Condition 6A-6D and 6S   1,391,300 acres  (41%) 
Wildernesses, Wilderness Study Areas, and Wild Rivers 
 
Theme: A mostly pristine area where the presence of people is rarely or never noticed. 
 
Protection: Fire Prescription  
Fire management emphasizes preservation of Wilderness values and allows natural processes of 
ecological change to operate freely. 
 
The number, size and intensity of fires approximate the natural fire regime. 
 
Fire Protection Guideline  
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The favored suppression techniques should be those that have the least impact on wilderness values 
and resources. 
 
Evidence of fire suppression activities will not be evident within one year.   
 
 
Management Prescription 6A   497,000 acres   
 
Management Emphasis -- Management emphasis is for the protection and perpetuation of pristine 
biophysical conditions, and a high degree of solitude with essentially no perceptible evidence of 
human use.  Natural biological processes are not adversely or artificially changed over time by human 
use. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1.1(g), 2. 1(a,b), 3. 1(a,b), 3.2(a,b-h), 4.5(a,b), and 4.6(a). 
 
Management Prescription 6B   616,800 acres   
 
Management Emphasis -- Management emphasis is to provide for the protection and perpetuation of 
natural biophysical conditions and a high degree of solitude for visitors but with some perceptible 
evidence of past human use. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1.1(e, g,h), 2. 1(a, b), 3.1(a), 3.2(d-h), 4.5(a,b), and 4.6(a). 
 
Management Prescription 6D   13,500 acres   
 
Management Emphasis -- Management emphasis is to provide for the protection and perpetuation of 
essentially natural biophysical conditions inside Wilderness boundaries that are adjacent to and 
accessed from heavily used developed recreation sites.  Management is directed towards providing a 
natural physical setting and Semi- primitive non-motorized social setting. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(e, g, h), 2. 1(a, b), 3.1(a), 3.2(d-h), 4.5(a, b), and 4.6(a). 
 
Management Prescription 6S   109,200 acres   
 
Management Emphasis -- The Wyoming Wilderness Act designated two areas on the Bridger-Teton 
National Forest for Wilderness study: Shoal Creek and Palisades. The Wilderness Study Areas 
(WSA’s) will be managed to protect long-term wilderness attributes. No activities will be allowed that 
will jeopardize the eligibility of the WSA’s for future Congressional designation as Wilderness. 
Existing uses of the WSA’s, such as snowmobiling and mountain biking, will be allowed to continue. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition for Wilderness Study Areas include: 1. 1(f), 2.3(a,b), 4.4(c), and 4.6(a,b.). (BTNF 
LRMP, p. 185) 
 
Desired Future Condition 7A   39,900 acres (1%) 
Grizzly Bear Habitat Recovery through Scheduled Timber Harvest 
 



Page 10 of 34 
 

Theme: An area managed to provide forage and security for the recovery of grizzly bears, allowing for 
some resource development and roads. 
 
Management Emphasis -- Management emphasis is on enhancement of habitat and maintenance of 
recovered grizzly bear populations. Habitat improvement practices such as fire or silvicultural 
practices and human activities are managed to provide the habitat needed to meet the management 
emphasis. No surface-disturbing activities can occur until the grizzly bear cumulative effects model 
can be run to help determine potential effects on the bear. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving the desired 
future condition include: 1.1(a-I), 1.2(a-f), 2.1(a), 3.1(a,b), 4.2(a,c), 4.4(a-c), and 4.7(d). (BTNF 
LRMP, p. 199) 
 
Desired Future Condition 7B   39,900 acres (1%) 
Grizzly Bear Habitat Recovery 
 
Theme: A mainly primitive area with few roads and limited human access, managed to provide food 
and security for grizzly bears. 
 
Management Emphasis -- Management emphasis is on enhancement of habitat and maintenance of 
recovered grizzly bear populations. Habitat improvement practices such as fire or silvicultural 
practices and human activities are managed to provide the habitat needed by the grizzly bear. No 
surface-disturbing activities can occur until the grizzly bear cumulative effects model can be run to 
help determine potential affects upon the bear. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(d-i), 2.1(a), 3. 1(a, b), 4.2(b, c), 4.4(a-c), and 4.7(d). (BTNF LRMP, p. 
207) 
 
Desired Future Condition 8   22,000 acres  (1%) 
Environmental Education About Integrated Multiple Use 
 
Theme: An area managed to provide conservation and environmental education, including the study of 
resources and the practice of forest management. 
 
Management Emphasis -- Management emphasis is on environmental education understanding of how 
lands and resources are managed and change with management activities is emphasized. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(b-h), 1.2(a-e), 1.3(a), 2.1) a, b), 2.3)a 2.4(a,b), 2.5(a-d), 2.8(a), 3.2(e,h), 
3.3(a), 4.1(a), 4.2(a,c,d), 4.3(a-c), 4.4)a-c), 4.5)a,b 4.7(a-d), and 4.9(a). (BTNF LRMP, p. 213) 
 
Desired Future Condition 9A   8,063 acres (.24%) 
Developed and Administrative Sites 
 
Theme: An area managed for campgrounds, other noncommercial areas, and Forest Service 
administrative sites, including related roads and sites. 
 
Management Emphasis -- The management emphasis is on existing and proposed developed recreation 
sites and Forest Service administrative sites: campgrounds, picnic grounds, trailheads, visitor 
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information centers, water-related recreation facilities and concentrated use areas in Roaded Natural 
areas. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 2.2(a,b). (BTNF LRMP, p. 221) 
 
Desired Future Condition 9B   7,355 acres  (22%) 

 SPECIAL-USE RECREATION AREAS 
 
Theme: An area managed for permitted, private recreation homes, permittees, and others offering 
services to the public, including related roads and sites. 
 
Management Emphasis -- Management emphasis is on summer home groups, concession operations, 
ski areas, lodges, and group camps, and other privately operated sites on National Forest System lands 
and retention of selected sites for future opportunities. 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1. 1(f) and 2.2(a, b). 
 
Recreation Residence Landscape Guideline 
Natural vegetation should be favored around facilities.  Landscaping around all facilities should 
maintain an appropriate fire defensible space to protect structures from wildfires. 
 
Protection: Fire Prescription   
Fire management activities will reduce the risk to public safety and capital improvements.  Permittees 
are responsible for fuels management. 
 
Fuels Guideline –Permittees will be responsible for maintaining adequate defensible space to protect 
their capital improvements.   
 
Specific mitigation measures will be mutually agreed upon between the Forest Service and permittees 
during development of annual operating plans. (BTNF LRMP, p. 227) 
 
Desired Future Condition 10   753,400 acres (22%) 
Simultaneous Development of Resources, Opportunities for Human Experiences, and Support 
for Big Game and a Wide Variety of Wildlife Species 
 
Theme: An area managed to allow for some resource development and roads while having no adverse 
and some beneficial effects on wildlife. 
 
Management Emphasis -- Management emphasis is to provide long-term and short-term habitat to 
meet the needs of wildlife managed in balance with timber harvest, grazing, and minerals 
development. All surface-disturbing activities are designed to have no affect or beneficial effects on 
wildlife. If any portion of this area contains grizzly bear habitat, no surface-disturbing activities can 
occur there until the grizzly bear cumulative effects model can be run to help determine potential 
effects on the grizzly bears. 
 
Land and Resource Management Objectives addressed and, in part, met by achieving this Desired 
Future Condition include: 1.1(a-i), 1.2(a-f), 2.1(a, b), 2.3(a), 2.4(a, b), 2.5(a-d), 4. 1(a, b), 4.2(a, c, d), 
4.3(a-c), 4.4(a-c), and 4.7(a-d). (BTNF LRMP, p. 223) 
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Desired Future Condition 12   664,600 acres (20%) 
Backcountry Big-Game Hunting, Dispersed Recreation, and Wildlife Security Areas 
 
Theme: An area managed for high-quality wildlife habitat and escape cover, big-game hunting 
opportunities, and dispersed recreation activities. 
 
Management Emphasis -- Management emphasis is on providing such important habitat for big game 
as winter ranges, feed grounds, calving areas, and security areas. Management provides for habitat 
capability and escape cover, and maintained semi-primitive non-motorized opportunities that 
emphasize big-game hunting activities.  If any portion of this area contains grizzly bear habitat, no 
surface-disturbing activities can occur there until the grizzly bear cumulative effects model can he run 
to help determine potential effects on the bear.  
(BTNF LRMP, p. 241) 
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Figure 3.1.2.1 Desired Future Conditions 

 
 



Page 14 of 34 
 

3.2.  Physical Characteristics that Apply to All Fire Management Units 
A map of the BTNF FMU’s can be found at the end of this section. 

3.2.1.1. Topography 
 
The Bridger-Teton topography typifies that of the northern Rocky Mountains, and contains a mix of 
moderate, rolling country and dramatic steep peaks and drainages.  Elevations range from 5,600 feet on 
the valley floors to 13,800 feet on the Wind River crest.   
 
On the northern end of the Forest – parts of the Teton Wilderness, and the area from the Mount Leidy 
Highlands to Union Pass – contain large areas of rolling topography with some of the most continuous 
stands of timber on the forest.  Scattered meadows and bare ridges interrupt fuel continuity, but large fires 
like the 1988 Huck and Mink fires are possible.  The Kemmerer district on the southwest end of the 
Forest includes moderate terrain, with several long north-south ridges, such as Commissary, Deadline, 
and Absaroka.  This area has large continuous timber stands with the potential for large fires.   
The Wind Rivers, Gros Ventre’s, Salts, and the Wyoming Range provide substantial fuel breaks at the 
upper elevations, but the low- and mid-elevations have steep slopes and canyons that can encourage 
significant fire runs.    

3.2.1.2. Fuels and Fire Behavior 
 

1. Vegetation 
Vegetation and fuels on the Bridger-Teton are typical of the Northern Rockies.  General Descriptions are 
listed below: 
 
Sagebrush/grass fuels are found at elevations between 6,000 and 8,000 feet.  These fuels occur as small 
patches and continuous areas of 5,000 acres or more.  The southern end of the Forest and the Pinedale 
front have the largest areas of sagebrush/grass fuels and abut areas with similar fuel types on adjacent 
BLM and private land.  These fuels are most receptive to burning when the sage and grass have cured. 
During a normal fire season, they are receptive for a few weeks before spring green-up and then become 
receptive again as curing occurs during mid- to late August. This fuel type is best classified as either a 
Scott and Burgan fuel model SH1 or GS2 (Anderson fuel model 8 and NFDRS model T).  The older 
stands of sagebrush/grass that have not burned in the past 25 or more years can be extremely volatile, and 
can burn in fast moving, intense fires.   
 
Subalpine fir/Engelmann spruce fuels comprise the largest percentage of the vegetated area of the forest.  
This type often occurs as a climax, replacing seral lodgepole pine stands around 100 years post-
disturbance, but Engelmann spruce can occur in pure stands.  The percentage of dead and down fuel 
increases as disease and insect mortality occurs.  Although stand-replacing fires can occur in younger 
stands, areas with trees older than 150 years are the most susceptible to crown fires.  Subalpine fir is 
prone to individual tree torching and spotting.  Fires in these types often produce large runs, with 
numerous individual spot fires downwind of the main fire.  Much of the area that burned in the 1988 
Teton Wilderness fires was in this spruce/fir type.  This fuel type is best characterized by Scott and 
Burgan fuel model TU5 (Anderson fuel model 10 and NFDRS model G).  
 
Lodgepole pine normally occurs as a seral species, establishing following fire or other disturbance. Young 
stands normally have a low dead and down component, especially following a double burn scenario. 
Stand replacement burns generally occur under severe weather and fire behavior conditions.  As the 
stands age, fuel loads increase, an understory of ladder fuels (subalpine fir and Engelmann spruce) 
develops and the probability of stand replacement fire increases. Young lodgepole stands are represented 
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by Scott and Burgan fuel model TL3 (Anderson model 8 and NFDRS model H). Older stands are 
classified as Scott and Burgan fuel model TU5 (Anderson fuel model 10 and NFDRS G).  
 
Aspen occurs throughout the Forest up to approximately 8,500 feet.  Depending on the understory, 
healthy aspen with minimal conifer encroachment will not burn or burns with low intensity.  These stands 
often provide excellent fuel breaks that slow fire spread, and can be effective fire barriers.  Due to fire 
exclusion, conifer invasion is common in a high percentage of aspen stands.  Stands in this condition can 
burn like a conifer stand, and will carry fire under favorable weather and fuel moisture conditions. Scott 
and Burgan fuel model TU1 characterizes the un-encroached aspen stands and fuel model TU5 represents 
the stands with conifer encroachment (Anderson fuel model 5 or 2). 
 
Whitebark pine occurs at elevations above 8,500 feet, normally in small to medium sized patches. During 
average years, fires remain confined to single patches of trees and generally do not spread from one 
clump to another.  However, during severe fire seasons such as 1988, where wind and low fuel moistures 
favored spotting, large areas of whitebark will burn.  Scott and Burgan fuel model TL3 (Anderson fuel 
model 8, NFDRS G or H) represents the Whitebark pine stands. 
 
At mid and high elevations, large areas of meadows remain green much of the year and do not readily 
carry fire.  

3.2.1.3. Historical fire occurrence 
 

Fire history analysis indicates that large areas of the Bridger-Teton National Forest burned during the 
mid- 1700’s and late 1800’s.  Many of these fires were large (> 5,000 acre) stand replacing fires.  Timber 
surveys conducted during the early 1900s reported large areas of blackened landscape burned by fires.  

With the exception of such years as 1931 and 1940, fire suppression efforts were quite successful, with 
only a few large fire years through the 1970’s.  It appears that one of the reasons that fire suppression was 
successful is that much of vegetation was relatively young due to the fires that occurred in the late 1800s.   
 
Land use patterns also changed the occurrence and intensity of fires.  Large-scale livestock grazing began 
at the turn of the century and reduced fine fuels across much of the Forest.   More recently, increased 
recreation use of the Forest has increased the number of human-caused fires, particularly the number of 
escaped campfires.   
 
Most fires on the Bridger-Teton occur between July and September, although in the last 20 years fires 
have been reported as early as April and as late as October.  In the June 1 through October 10 fire season, 
during the time period of 1988 – 2010, 67% of fires were lightning caused and 7% of those fires were > 
10 acres.  Campfires accounted for 23% of the fires during this time period.  Figure 3.1.2.1 summarizes 
fire occurrence by year, month, size class, cause, and number of fires per day for the 22 years between 
1988 and 2010.       
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Figure 3.1.2.1: Historical fire occurrence on the Bridger-Teton NF, 1988-2012 

 
 
 
3.2.1.4  Fire behavior fuel models 
 
These vegetation groups are split into finer-scale map dominance types in the Bridger-Teton’s vegetation 
map.  These dominance types crosswalk to fuel models as shown in Table 3.1.2.1 
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Table 3.1.2.1 Vegetation map dominance type to fuel model crosswalk 
Map Dominance Type 
    13 Model  40 Fuel Model NFDRS 

Aspen  

2- sage understory 
1- Light grass understory (or grazed) 
5 –low shrub understory 

 GS2-grass/sage/shrub understory 
GR2- grass understory mostly 
TL2 possibly following leaf drop in fall   

Aspen/Conifer Mix   8 
TU 1 or TL3, TU5 in highly encroached 
stands  

Douglas Fir Mix   8 or 10 in heavier loadings  
Dry Open Types-  GR2 
Wet, heavier loading-TU5  G 

Lodgepole Pine Mix   10, 8 in stands <100 years old  TU5 

G, H in 
younger 
stands 

Subalpine Fir/Spruce Mix   10  TU5 G 

Whitebark Pine   8 minus  TL4 H 

Whitebark Pine Mix   8  TL3 H 

Limber Pine   8  TL4 H 

Rocky Mountain Juniper      SH1 F 

Low/Alkali Sagebrush   1  GS1 (NB)  

Mountain Big Sagebrush    2  SH2, GR4 in areas of high grass load T 

Sagebrush/Bitterbrush   2  SH2, GR4 in areas of high grass load T 
Silver Sagebrush/Shrubby 
Cinquefoil   2 (cool end)  GS1   

Spiked Big Sagebrush   2  GS1 T 

Mountain Mahogany   1   SH1  or   NB  

Mountain Shrubland   5 (cool end)  GS2 F 

Grassland/Forbland   1  GR1 L 

Tall Forbland    0, except under extreme drought   NB, except  under extreme drought L 

Alpine    1  NB  

Cottonwood   8 (very cool), often model 0  TL1  

Willow      SH8, GR6 or GR  

Riparian Herbland     GR5 0 

Agriculture   1  NB3 0 

Barren/Rock   0  NB9 0 

Sparse Vegetation    NB9  

Snow/Ice   0  NB2  

Urban/Developed   0  NB1  

Water   0  NB8  
 
 

3.2.1.5  Fire regimes  
 
Fire regimes on the Bridger-Teton were classified in General Technical Report INT-290 “Fire Ecology of 
the Forest Habitat Types of Eastern Idaho and Western Wyoming.”  Site-specific fire history studies on 
the Bridger-Teton confirm these fire return intervals.   
 
Fire Regime 1: 0-35 years, low severity. 
 
This regime is not currently inventoried on the Bridger-Teton National Forest. 
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Fire Regime 2: 0-35 years, mixed and high severity 
This class represents most of the widespread sagebrush-dominated lower and mid elevations of the 
Bridger-Teton.   Grass-dominated types are also included, but these areas have largely succeeded to 
woody shrub types. 
 
Fire Regime 3: 35-100+ years, mixed severity 
 
Fire-induced mortality in this regime is “thinning” coupled with stand replacing events, both at fine scales 
due to limits in topography and diurnal burning conditions.  Drainages where cool, dry Douglas-fir habitat 
types intermix with moist Douglas-fir habitat types, aspen communities, and some sagebrush types (basin 
and Wyoming big sage) are in this regime.  Some persistent lodgepole stands likely experience fire return 
intervals associated with this class. 
 
Fire Regime 4: 35-100+ years, high severity (stand replacement) 
 
This pattern is infrequent and often includes mid- and low-elevation subalpine fir and Engelmann spruce 
communities.  Persistent lodgepole may experience widespread fire mortality.  This regime occurs when 
warm and dry conditions align with topography to permit large burn patterns.   
 
Fire Regime 5: 200+ years, mixed and high severity 
 
The mesic subalpine fir and Engelmann spruce communities see the longest fire return intervals on the 
Bridger-Teton.  When fire does occur, it typically comes as stand replacing fire driven by extreme 
burning conditions.  The cold, upper subalpine and timberline areas including whitebark pine 
communities may occasionally burn under similar conditions but commonly experience frequent, small 
lightning fires that clear understory fuels and cause only scattered tree mortality.   
 
3.2.1.6  Beetle Kill Areas 
 
Approximately 1,000,000 acres of the Bridger-Teton have been affected by mountain pine beetle, spruce 
beetle, and Douglas-fir beetle since 1996.  While this number is based on locations where tree mortality 
was apparent from the air, damage intensity does vary. The Purdy Fire (2006) ,the Gunsight Fire (2009) 
and the Red Rock Fire (2011) made energetic runs through beetle-killed stands.     
 
This widespread mortality affects fuel characteristics in several ways based on time since infestation: 

 Red-needled stage: crowns are entirely red-needled.  At this stage, the canopy has lower 
foliar moisture than green stands and is equivalent to a canopy of 1-hour fuels.  The low 
foliar moisture helps crown fire initiation and spread. 

 Gray skeleton stage: red needles have dropped from standing trees.  Areas with a large 
number of trees in this gray skeleton stage can act as barriers to crown fire spread since 
the canopy is either more open or non-existent.  The higher surface fuel load contributed 
by needle cast/drape and lower wind reduction can increase surface fire behavior 
characteristics.   

 Deadfall: gray skeletons fall to the ground and add to the surface fuel bed.  Conifer 
mortality on the Bridger-Teton is starting to show accumulation of dead and down fuel 
loading in affected stands.  

The map in Figure 3.1.2.2 illustrates the areas with the highest conifer canopy mortality, based on 2008 
satellite imagery.  Areas identified as having high mortality in 2008 are probably transitioning to the gray 
skeleton stage.  Areas identified as low/moderate and moderate mortality in 2008 could now have a 
higher percentage of red-needles in the canopy.     
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Figure 3.1.2.2 Bridger-Teton conifer mortality (2011) 
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3.2.1.4. Weather 
 

Weather patterns 
 

The Bridger-Teton has a continental climate with large daily and seasonal temperature changes.  
Summers are short with moderate daytime temperatures and cool nights while winters are long and cold.  
High temperatures in the summer range from the 70’s at the upper elevations to mid-80’s at the valley 
floor.  Average low temperatures during winter months reach near zero.  Freezing temperatures can occur 
at all elevations yearlong.  National Weather Service Fire Weather Zones include: 411, 414, 415, 416. 
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Winds 
 

Summertime prevailing winds are generally from the south/southwest to west, but are modified by local 
topography.  Winds during the fire season are normally light, except during thunderstorms and cold front 
passages.  Cold fronts are a significant concern during late summer and early fall and can have a dramatic 
effect on fire behavior.  These winds were one of the significant factors in the 1988 Yellowstone fires.  
Cold front passages can produce extreme fire behavior as late in the season as mid-October.  On October 
15, 1991, the Dry Cottonwood prescribed fire escaped and grew to 7,000 acres in less than 2 days.   
 
The Grand Teton RAWS station, one of the three stations in the Teton SIG, picks up the general 
south/southwest flow better than the other stations.  Figure 3.1.2.3 shows the fire season wind summary 
for the Grand Teton RAWS.  Figure 3.1.2.4 shows the wind rose for the Half Moon RAWS and illustrates 
the general westerly wind directions for the Pinedale front area.      
 

Figure 3.1.2.3 Wind rose for Grand Teton RAWS with hourly observations, 2002-2012, April 1 – 
October 31 
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Figure 3.1.2.4 Wind rose for Half Moon RAWS with hourly observations, 2000-2010, April 1 – 
October 15 

 

 
 

Precipitation 
 
Average precipitation ranges from less than 14 inches per year at the lowest elevations to over 40 inches 
at the upper elevations.  Most of the precipitation occurs as snow during the winter and springtime.  
Summertime precipitation normally falls in conjunction with afternoon thunderstorms.  These 
thunderstorms are often dry and ignite many of the forest’s wildland fires.  Lightning storms and the 
resulting fires are possible from May to October, although they are most common from July to the first 
week in September.  Snowstorms are possible at all elevations at any time throughout the summer.  The 
first significant snowfall can happen as early as the first week in September or as late as the middle of 
November. Drought seasons occur and include 1988, 1994, 1996, and 2000, which coincided with active 
fire seasons. 
 
 

Weather stations 
 
There are six operational Remote Automated Weather Stations (RAWS) located on the Forest: Burro Hill, 
Hoback, Half Moon, Snider Basin, Raspberry, and Kelly.  These RAWS locations were selected to be 
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representative of the primary fuel model used for inputs into NFDRS and representative of the general 
weather conditions surrounding the six sites. 
 
Two additional stations are used to monitor day-to-day weather conditions: Anderson Ridge, on BLM 
land south of the Wind River Range; and Diamond Flat, west of Star Valley. The Forest abandoned the 
Big Piney and Blackrock stations in the mid 1990’s with Snider Basin and Burro replacing them 
respectively.  The current NFDRS plan uses a Special Interest Group (SIG) composed of three stations: 
Grand Teton, Halfmoon and Snider RAWS. Grand Teton RAWS is useful to show the general southwest 
winds. Half Moon can be a useful station for winds on the south half of the forest. 
The Forest also maintains three portable RAWS stations with satellite transmission capability.  
 
The map in Figure 3.1.2.4 shows the Bridger-Teton RAWS stations’ locations, station numbers and 
elevations. 

Figure 3.1.2.4 Bridger-Teton NF RAWS station locations  

 
 

Fire Danger Indicator 
 
Energy Release Component (ERC) provides one of the best indicators of potential fire season length and 
severity.  Figure 3.1.2.5 shows average, high, and low ERCs for the Teton Interagency SIG 1988-2012.   
The gray line shows the mean ERC, indicative of an average year, where ERC starts rising the first of 
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June and peaks around the end of August.  The red line represents the highest ERC recorded for that day. 
As shown by the graph, many of the most severe seasons occur when no precipitation falls in September 
and the ERC continues to climb through the month and into October.   
 

Figure 3.1.2.5 Teton SIG Energy Release Component, 1988-2010 
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3.2 Fire Management Considerations for Specific Fire Management Units 
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The BTNF is divided into five Fire Management Units which are differentiated by land 
management objectives, access, political boundaries and values to be protected. Since the five 
FMU’s are dispersed throughout the forest geographically, they share many of the same 
characteristics and only differ in respect to resource objectives and management goals. The 
five FMU’s are described below: 
 
FMU 1 – Wilderness: includes the Gros Ventre, Bridger and Teton Wilderness Areas, plus 
the Shoal Creek Wilderness Study Area in the Gros Ventre range. 
 
FMU 2 – Front Country/Roaded Access: Encompasses those BTNF lands that are adjacent 
to the valleys, which include other land ownerships and areas with access by motorized 
vehicles on forest road systems. These areas include developed recreation sites, special use 
permit areas, timber base areas and dispersed development of private lands, lodges and 
ranches. 
 
FMU 3 – Backcountry: Composed of mostly roadless areas and those areas with limited 
motorized vehicle access through gated or open roads. Includes dispersed recreation, grazing 
allotments, timber base areas outside of DFC 1A & 1B (DFC 10 and 12) wildlife habitat, and 
other resource management activities. 
 
FMU 4 – Palisades Wilderness Study Area: This area consists of mostly Targhee NF lands 
administered by the BTNF along the western boundary of the forest, north of the Snake River 
and south of Teton Pass.  
 
FMU 5 – Protection: Includes BTNF lands where there are increased risks to higher resource 
values, other land ownerships and complicating factors that require a suppression oriented 
response. These areas may involve urban interface, high value developed  sites, or are 
managed for human use. Examples include: campgrounds, picnic grounds, trailheads, visitor 
information centers, water-related recreation facilities, Forest Service administrative sites, 
summer home groups, concession operations, ski areas, lodges, group camps and all related 
roads and sites. The areas included are in Desired Future Conditions 9A (Developed and 
Administrative Sites); 9B (Special Use Recreation Areas); and areas in other DFC’s that fit 
the above criteria.  
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The following table describes which DFC’s occur in specific Fire Management Units: 
 

     DFC’s                                            Fire Management Unit 

  Wilderness FC/Roaded Backcountry Palisades  Protection 

1B   X   X 

2A   X X  X 

2B   X X  X 

3   X X  X 

4   X X  X 

6A  X     

6B  X X   X 

6C  X    X 

6D  X X   X 

6S  X   X X 

                
7A 

   X  X 

7B    X  X 

8   X X  X 

9A   X   X 

9B   X   X 

10   X X X X 

12   X X  X 

 

3.2.1 FMU Snap Shot 

3.2.1 Wilderness FMU Snap Shot 
• FMU Number: 1 
• Radio Frequency: See Operations Plan Communications Guide 
• General Risk Category: Low 
• NFDRS Weather Station: Teton Area SIG  
• Nearest Weather Stations: Burro Hill, Grand Teton, Raspberry, Hoback, Half Moon 
• Acres/Agency: 1,282,300/BTNF 
• Predominant Vegetation Types: Timber, sagebrush and mixed conifer with brush understory.  

Lower elevation fuels include a large component of annual and perennial grasses.  Higher 
elevations are often above the tree line.   

• Units: North and East Zones 
• Duty Officer: North and East Zone  
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• IA Dispatch Office: Teton Interagency Dispatch 
• Communities adjacent or within FMU: Buffalo Valley, Jackson Hole, Private inholdings in 

the Gros Ventre River and the Hoback River Drainages, Pinedale, Upper Green River, Big 
Sandy 

3.2.2 FMU Guidance 
• Desired Conditions:  DFC’s 6A through 6S  
• Objectives:  Fire management emphasizes preservation of Wilderness values and allows 

natural processes of ecological change to operate freely.  The number, size and intensity of 
fires approximate the natural fire regime (Fire Amendment p. 3). 

• Guidelines:  The favored suppression techniques should be those that have the least impact 
on wilderness values and resources. Evidence of fire suppression activities will not be evident 
within one year.   

3.2.3 FMU Characteristics 

3.2.3.1 Safety 
• Grizzly Bears occur in most areas of the Wilderness FMU.   
• Complex terrain features and remoteness of the Wilderness FMU can impact the 

effectiveness of radio and cell phone communications.   
• Fire management operations in the Wilderness FMU rely heavily on aviation resources. 
• The remoteness of the Wilderness FMU means longer response times during 

emergencies.  Extraction of injured personnel is likely to depend on the use of aviation 
assets.  

• Elevation on the Bridger-Teton and within the Wilderness FMU ranges from 6,000 feet in 
the valley bottoms to 13,800 feet at the highest peak. The high altitudes at which 
firefighters work can pose serious health and safety risks that must be recognized and 
mitigated.   

3.2.3.2 Physical 
• FMU 1 – Wilderness covers approximately 1,320,632 acres, and includes the 

GrosVentre, Bridger, Teton Wilderness areas, and the Shoal Creek WSA in the Gros 
Ventre range. 

• The Teton Wilderness is found on the northern end of the Bridger- Teton National Forest. 
It borders Yellowstone NP to the north, the Washakie Wilderness (Shoshone NF) to the 
east, the Buffalo Valley area to the south and Grand Teton NP to the west.  The Teton 
Wilderness is administered by the Buffalo Ranger District.  Elevation ranges from 
about 7500 feet to over 12,000 feet.    The Teton Wilderness is a Class 1 airshed. 

• The Gros Ventre Wilderness is found near the center of the Bridger-Teton National 
Forest.  It borders the Gros Ventre River Valley to the north, the Upper Green River 
drainage to the east, the Hoback River Canyon and Bondurant area to the south, and the 
Jackson Hole area to the west including the town of Jackson, WY.  The Gros Ventre 
Wilderness falls mostly within lands administered by the Jackson Ranger District, with 
the southeast corner of the Wilderness administered by the Big Piney and Pinedale 
Ranger Districts.  The Shoal Creek Wilderness Study area abuts the southeast corner of 
the Gros Ventre Wilderness.  Elevation ranges from about 6500 feet to over 11,500 
feet.  The Gros Ventre Wilderness and Shoal Creek WSA are considered a Class 2 
airshed. 
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• The Bridger Wilderness  makes up the southeast and eastern border of the Bridger-Teton 

Naitonal Forest.  It borders with the Upper Green River Valley to the north, the Popo 
Agie Wilderness (Shoshone NF) to the east, the Big Sandy area to the south, and the 
Pinedale front to the west.   Bridger Wilderness lands are administered by the Pinedale 
Ranger District.  Elevations range from around 7000 feet to over 13,000 feet.  The 
Wind River Mountain Range is the predominant feature and serves as a divide between 
the Bridger-Teton and Shoshone National Forests.  The Bridger Wilderness is a Class 1 
airshed. 

3.2.3.3 Biological 
• Vegetation types found in the Wilderness FMU run the full range from 

sagebrush/grasslands to alpine tundra. 
• Threatened and Endangered species known to occur throughout the Wilderness FMU 

include: Grizzly Bear, Canada Lynx and Gray Wolf. 
• Coldwater fisheries are plentiful with the Wilderness FMU being the source for many 

large river systems and high elevation lakes. 
• Whitebark Pine is present in this FMU. 

3.2.3.4 Resources 
• Infrastructure present is primarily limited to trail improvements within the Wilderness.  

Some backcountry cabins do exist. 
• Some portions of the Wilderness FMU borders designated Wildland Urban Interface, 

specific areas of concern are around the town of Jackson, the southern Gros Ventres 
and along the Pinedale front.   

• Isolated occurrences of cultural and historic resources occur. 
• Throughout the Wilderness FMU numerous permitted outfitters and guides operate,  

utilizing remote spike camp locations. 
 

3.3.1 Front Country/Roaded FMU Snap Shot 
 

• FMU Number: 2  
• Radio Frequency: See Operations Plan Communications Guide 
• General Risk Category:  High 
• NFDRS Weather Station(s): Teton Area SIG  
• Nearest Weather Station: Raspberry, Kelly, Snider Basin, Burro Hill, Halfmoon 
• Acres/Agency: 553,279 /BTNF. 
• Units: All Zones  
• Predominant vegetation types: Sagebrush and mixed conifer with brush understory. Lower 

elevation fuels also include a large component of annual and perennial grasses. 
• Duty Officer: Zone Duty Officers 
• IA Dispatch Office: Teton Interagency Dispatch Center 
• Communities adjacent or within FMU:  Private inholdings along the Gros Ventre River 



Page 30 of 34 
 

3.3.1 FMU Guidance 
• Desired Conditions:  DFC’s 1B, 2A, 2B, 3, 4, 6B, 6D, 8, 9A, 9B, 10, 12 
• Objectives:  Fire management emphasizes preservation of Wilderness values and allows 

natural processes of ecological change to operate freely.  The number, size and intensity of 
fires approximate the natural fire regime. 
• Guidelines:  The favored suppression techniques should be those that have the least 

impact on values and resources. Suppression activities should be only those necessary to 
control the fire and rehabilitation done under BAER guidance. Review the guidance in 
the forest’s LRMP and other planning documents if multiple agencies are involved. List 
the desired conditions, objectives, standards, and guidelines that apply to the specific 
FMU. Directly tie the information in the forest’s LRMP to the specific FMU. 

3.3.2 FMU Characteristics 

3.3.2.1 Safety 
• Firefighter and public safety is the first priority.  
• FMU 2 is characterized by roaded access; therefore travel hazards exist and should be 

emphasized within this FMU.  The presence of roads and vehicles bring heightened 
possibilities that the public could be exposed to risk from fires.  

• The presence of private vehicles and traveling publics adds to the complexity of fires within 
this FMU.  In addition, previously burned areas adjacent to open roads could pose snag risks 
to the public. 

3.3.2.2 Physical 
• 6 communication sites exist within the FMU 
• 4 Snow-tel sites exist within the FMU  
• 7 Administrative sites with a total of 28 structures occur within the FMU 
 43 developed recreation sites occur within the FMU.  
 Within the FMU 132,795 acres are designated as WUI 

3.3.2.3 Biological 
• 548,320 acres are within a Lynx Analysis Unit (LAU).  

3.3.2.4 Resources 
• The Snake River Wild and scenic river corridor exists within this FMU 
• 308,795 acres are within Inventoried roadless areas.   
• 229 different grazing allotments exist within this FMU. 

 

3.2.2. Backcountry FMU Snap Shot 
• FMU Number: 3 
• Radio Frequency: See Operations Guide Communications Plan 
• General Risk Category: Moderate 
• NFDRS Weather Station: Teton Area SIG 
• Nearest Weather Station: Burro Hill, Raspberry, Snider Basin 
• Acres/Agency: 1,107,565/BTNF 
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• Predominant Vegetation Types: Timber, sagebrush and mixed conifer with brush understory.  
Lower elevation fuels include a large component of annual and perennial grasses.  Higher 
elevations are often above the tree line.   

• Unit:  Predominately on North and West Zones. 
• Duty Officer: All zones. 
• IA Dispatch Office: Teton Interagency Dispatch 
• Communities adjacent or within FMU: Communities of Alpine, the Buffalo Valley and areas 

along the Pinedale front. 
• Special safety considerations: Remoteness, Grizzly Bears, elevation 

FMU Guidance 
The response to wildland fire will be based on the value of the resource to be protected. 

• Desired Conditions:  DFC’s 2A. 2B, 3, 4, 7A, 7B, 8, 10, 12 
• Objectives:  The response to wildland fire will consider positive and negative benefits from 

those actions to the key characteristics of each DFC such as developed and dispersed 
recreation, higher public use (due to road systems) and other resource values. 

3.2.3. FMU Characteristics 

3.2.3.1. Safety 
• Grizzly Bears occur in most areas of the Backcountry FMU.   
• Complex terrain features and remoteness of the can impact the effectiveness of radio 

and cell phone communications.  
• Fire management operations rely heavily on aviation resources. 
• The remoteness  means longer response times during emergencies.  Extraction of 

injured personnel is likely to depend on the use of aviation assets.  
• Elevation on the Bridger-Teton and within the Backcountry FMU ranges from 6,000 

feet in the valley bottoms to about 11,000 feet at the highest peaks. The high altitudes 
at which firefighters work can pose serious health and safety risks that must be 
recognized and mitigated.   

3.2.3.2. Physical 
• FMU 3 – Backcountry covers approximately 1,107,565 acres, and includes large areas 

north of the Gros Ventre River to the southern border of the Teton Wilderness, large 
areas throughout the Salt River and Wyoming Mountain ranges, a large portion of the 
Kemmerer Ranger District, and some isolated pieces in the Upper Green River area and 
along the Pinedale front. 

• Elevations range from the valley bottoms at about 6000 feet to over 11,000 feet in the 
Salt and Wyoming ranges. 

• The Backcountry FMU lands are considered Class 2 airsheds. 

3.2.3.3. Biological 
• Vegetation types found in the Backcountry FMU run the full range from 

sagebrush/grasslands to alpine tundra. 
• Threatened and Endangered species known to occur throughout the Backcounrtry FMU 

include: Grizzly Bear, Canada Lynx and Gray Wolf. 
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• Coldwater Fisheries are plentiful with the Backcountry FMU being the source for many 
large river systems and high elevation lakes. 

• Whitebark Pine is present at high elevations 

3.2.3.4. Resources 
• Some portions of the Backcountry FMU do border designated Wildland Urban 

Interface, specific areas of concern are around the town of Jackson, the Alpine area and 
along the Pinedale front.   

• Isolated occurrences of cultural and historic resources do occur. 
• Throughout the Backcountry FMU numerous permitted outfitters and guides operate,  

some utilizing remote spike camp locations. 

3.2.4. Palisades Wilderness Study Area FMU Snap Shot 
• FMU Number: FMU 4  
• Radio Frequency: See Operations Guide Communications Plan 
• General Risk category: Moderate 
• NFDRS Weather Station: Teton Area SIG 
• Acres/Agency: 82,584 /BTNF 
• Predominant Vegetation Type: Timber, sagebrush and mixed conifer with brush understory.  

Lower elevation fuels include a large component of annual and perennial grasses.  Higher 
elevations are often above the tree line.   

• Units: North Zone 
• Duty Officer: North Zone 
• IA Dispatch: Teton Interagency Dispatch 
• Special safety considerations:  

• Remote, steep and rocky terrain.   
• WUI occurs along fringes of the south and east boundaries of the WSA.    
• Management actions rely heavily on aviation resources.  
• Wildlife concerns include grizzly bear and moose.    
• High visibility to the public and media.   
• There are 3 abandoned oil and gas wells within this FMU.  T 
• Traffic associated with tourists could impact operations and fire response.   

3.2.5. FMU Guidance 
Because of the proximity to higher resource values of the Snake River corridor and the urban 
interface and intermix in the Jackson Hole Valley south of Wilson, fire management activities 
must be carefully analyzed and adequate risk assessment completed for both prescribed and 
wildfire for resource objectives.   
• Desired Conditions:  DFC’s 6S and 10 
• Objectives:  Fire management emphasizes preservation of Wilderness values and allows 

natural processes of ecological change to operate freely.  The number, size and intensity of 
fires approximate the natural fire regime. 

• Guidelines: The favored suppression techniques should be those that have the least impact on 
wilderness values and resources. Evidence of fire suppression activities will not be evident 
within one year.   
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3.2.6. FMU Characteristics 

3.2.6.1. Safety 
• Firefighter and public safety are the number one priority.   
• Complex terrain features and remoteness of the Palisades FMU can impact the 

effectiveness of radio and cell phone communications.   
• Fire management operations in the Palisades FMU rely heavily on aviation resources. 
• The remoteness means longer response times during emergencies.  Extraction of injured 

personnel is likely to depend on the use of aviation assets.  

3.2.6.2. Resources 
• The Palisades WSA includes high peaks (Indian and Observation Peak) with 

subalpine terrain. A variety of plant communities and vegetation types exists in the 
area, including some that are not common within the BTNF (curl-leaf mahogany; 
bigtooth maple).  

• The Palisades WSA is suitable for outdoor education, and is currently used by 
outdoor and educational groups. At least one special use permittee, who offers 
summer hikes in the Palisades WSA, emphasizes natural history interpretation and 
education. 

• The Palisades WSA includes a number of attributes that contribute to high scenic 
integrity and natural beauty. These include landforms, diverse vegetation, water 
features, and the natural character of the landscape. Wolf Creek is an eligible wild 
and scenic river, nearly all of which is within the WSA. 

• A few trapper’s caches and cabins have been found in the WSA, but have not been 
evaluated for their historic significance. Considerable evidence of seasonal use by 
prehistoric people exists, including obsidian quarry sites near Teton Pass. 

• There is one inholding of approximately 190 acres in the Palisades WSA (in the 
South Fork of Fall Creek, Trails End Ranch). Other ranches and subdivisions exist 
at the forest boundary and are adjacent to the WSA. Two existing power lines skirt 
the edges of the WSA; one in the Snake River Canyon, the other over Teton Pass. 

• A primary use of the WSA is backcountry recreation, including horsepacking, 
hiking, hunting, fishing, and trail vehicle use.  

• The area is grazed annually by approximately 4,917 AUMs of cattle and 15,000 
AUMs of sheep. In the Snake River Range, 9,326 acres are roaded and have been 
managed for timber.  

• Three oil and gas wells have been drilled since 1978.  
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3.2.7. Protection FMU Snap Shot 
• FMU Number: 5 
• Radio Frequency: See Operations Plan Communications Guide 
• General Risk Category: High 
• NFDRS Weather Station: Teton Area SIG 
• Acres/Agency: 380,035/BTNF 
• Predominant Vegetation Types: Sagebrush/grassland, timber 
• Unit: All Zones 
• Duty Officer: Zone Duty Officers 
• IA Dispatch Office: Teton Interagency Dispatch 
• Special safety considerations: Oil/gas developments in Pinedale and Big Piney areas 

3.2.8. FMU Guidance 
• Desired Conditions Desired Future Conditions 9A, 9B 
• Objectives Management emphasis of developed sites such as summer homes, concession 

operations, ski areas, group camps, trailheads, and other concentrated use areas (BTNF 
LRMP p. 222, 228) 

• Guidelines: Portions of wildfires in this FMU may be managed for benefits in relationship to 
fuels management treatments. 

• Natural vegetation should be favored around facilities. Landscaping around the facilities 
should maintain an appropriate defensible space to protect structures from wildfires (BTNF 
Fire Amendment p. 18) 

3.2.9. FMU Characteristics 

3.2.9.1. Safety 
• Gas and oil development infrastructure is a special safety concern  
• Coordination with structural and personnel specifically trained in Haz-Mat 
• Aviation hazards including power lines 
• Increased public presence 

3.2.9.2. Physical 
• Elevation is generally lower than the other FMU’s on the forest 

3.2.9.3. Biological 
• Fuel and vegetation types are typical for the Bridger-Teton, from sagebrush/grass to 

timber.  
• Various TES species and/or habitats may be present 

3.2.9.4. Resources 
• Multiple locations of high use developed recreation areas are present 
• Oil and gas infrastructure and developments, mostly in the Pinedale/Big Piney areas 
• Cultural sites 



 
 

Briefing Statement  Grand Teton National Park 
Bureau:   NPS  
Issue:  Elk Reduction Program  
Date:  April, 2015  
 
Key Points: 
 The 1950 law that created Grand Teton NP established a jointly managed program for the conservation of elk, 

including the controlled reduction of the herd when found necessary for the purpose of proper management 
and protection of the elk.  The program is managed jointly by the NPS and the State of Wyoming, and utilizes 
hunters licensed by the state. Hunting of other animals is not permitted in the park. 
 

 The elk herd size is maintained at artificially high levels through the use of supplemental winter feeding on 
several state operated feed grounds near the park, and by the USFWS at the National Elk Refuge (NER). This 
creates the biological conditions that necessitate the elk reduction in the fall. 
 

 During the 2012 elk hunt, hunters killed an adult male grizzly bear that charged them near the Snake River. 
The bear was feeding on the carcass of a deceased elk. Though there have been previous incidents involving 
hunters and bears, this is the first grizzly bear killed. Although the hunt itself is somewhat controversial, 
killing of the grizzly bear elevated the public’s interest in welfare of the bears and pointed to the 
inconsistencies of the hunt with other park management objectives. 

 
 On October 20, 2014, two Jackson, Wyoming residents filed a lawsuit regarding the program in the U.S. 

District Court for the District of Columbia, alleging violations of the NPS Organic Act, the Grand Teton 
National Park, Act, NEPA, and the Endangered Species Act. The park is working with the Office of the 
Solicitor and the Department of Justice in responding to the lawsuit. 

 
 Background: 
 The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years. 

Supplemental feeding sustains more elk than available winter habitat can support and increases the risks of 
transmitting diseases such as brucellosis and potentially chronic wasting disease. A Final Bison and Elk 
Management Plan/ElS for the NER and the Park was approved in 2007. The plan clarified the desired 
conditions to be achieved over 15 years, including efforts to reduce the elk population and a phased reduction 
in feeding. 
 

Current Status: 
 The State of Wyoming has a herd status objective of 11,000 animals and considers the herd to be within the 

overall objective. The Jackson elk herd was estimated to be approximately 11,000 animals in February 2015. 
However, expected recruitment and mortality rates indicate that the herd will increase in size by fall 2015. 
Over the last 10 years, an average of 340 elk have been harvested in the park, although the numbers have been 
somewhat less in recent years.  
 

 The Park anticipates that conflicts between hunters and grizzly bears will continue since the bears have 
expanded their range to encompass the entire park in recent years. Gut piles left behind by hunters are also a 
readily available source of nutrition for bears in the fall and contribute to their presence in the hunt area. 
Numerous individuals and groups have demanded an end to the hunt, although the NPS does not have 
unilateral authority to do so.  

 
Interested Parties: 

 Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 



 
 

Contact:  
David Vela, Superintendent, 307-739-3410 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 
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of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing limited any elk permits throughout the 
season, considering allowing bow hunting near 
developed areas (roads and buildings) and 
shifting the season about a week later (Table 5).  

Comment [S8]: Eric 
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Allowing a limited number of any elk permits 
would be consistent with providing sport hunting 
recreation on National Wildlife Refuges (citation, 
NWR system act) and the NER (citation, CMP?), 
and possibly encourage more hunters to 
participate in antlerless elk hunts.  Monitoring 
programs and consideration of bull ratios in the 
GTNP summer segment (since most park bulls 
migrate to the NER) would help inform levels of 
take proposed.  Shifting the hunt one week later 
is consistent with later migrations and the 
availability of elk to harvest on the NER in recent 
years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary toward the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 

information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas [need to 
provide some examples],  private lands easement 
acquisitions, and working with WGFD to create a 
private lands conflict mitigation and hunting 
coordinator position.  This position would assist 
both with elk and bison distribution issues and 
with facilitating higher elk harvests in Hunt Area 
78.  It would also be critical for accomplishing 
expanded monitoring associated with this plan 
(see Monitoring section below). 
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
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possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 

Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 

The BEMP considered several additional strategies for elk and bison management that, for a variety of 
reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The 
agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they 
were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them 
into this adaptive management plan, and thus they are not being considered at this time.   

, 

 

MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 

Comment [S9]: Add concept of annual reporting 
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PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

 

SCHEDULE 

 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact 
Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and 

potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 
• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution. 
• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing 
access to food/hay rewards on private lands would be vital for effective management. 
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• Private land conservation easements within NER boundaries would promote wider distribution.  
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1995 - 2013 Postseason Classification Summary

for Bison Herd BI101 - JACKSON

MALES FEMALES JUVENILES Males to 100 Females Young to

Year Post Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100 
Fem

Conf 
Int

100 
Adult

1995 0 11 84 95 37% 120 47% 40 16% 255 0 9 70 79 ± 0 33 ± 0 19
1996 0 21 95 116 36% 139 44% 63 20% 318 0 15 68 83 ± 0 45 ± 0 25
1997 0 40 101 141 37% 160 42% 76 20% 377 0 25 63 88 ± 0 48 ± 0 25
1998 444 46 115 161 38% 179 42% 82 19% 422 400 26 64 90 ± 0 46 ± 0 24
1999 509 40 158 198 40% 201 41% 90 18% 489 463 20 79 99 ± 0 45 ± 0 23
2000 573 57 157 214 39% 226 41% 105 19% 545 499 25 69 95 ± 2 46 ± 1 24
2001 627 52 187 239 38% 254 41% 129 21% 622 556 20 74 94 ± 0 51 ± 0 26
2002 730 0 0 0 0% 0 0% 0 0% 0 0 0 0 0 ± 0 0 ± 0 0
2003 792 68 198 266 37% 332 46% 128 18% 726 643 20 60 80 ± 3 39 ± 2 21
2004 882 32 63 95 38% 103 41% 55 22% 253 743 31 61 92 ± 18 53 ± 12 28
2005 979 83 257 340 37% 405 44% 183 20% 928 780 20 63 84 ± 2 45 ± 2 25
2006 1,085 114 302 416 39% 446 42% 196 19% 1,058 878 26 68 93 ± 2 44 ± 1 23
2007 971 84 260 344 36% 406 42% 212 22% 962 0 21 64 85 ± 0 52 ± 0 28
2008 898 98 203 301 35% 369 42% 200 23% 870 0 27 55 82 ± 0 54 ± 0 30
2009 895 81 206 287 33% 421 48% 165 19% 873 0 19 49 68 ± 0 39 ± 0 23
2010 927 76 218 294 32% 423 46% 193 21% 910 0 18 52 70 ± 0 46 ± 0 27
2011 887 102 156 258 31% 386 46% 196 23% 840 0 26 40 67 ± 2 51 ± 1 30
2012 875 73 174 247 29% 429 50% 179 21% 855 0 17 41 58 ± 1 42 ± 1 26
2013 825 74 131 205 26% 398 50% 191 24% 794 0 19 33 52 ± 1 48 ± 1 32

Page 1 of 1

3/20/2014http://gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx
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Co-Mingle Easement Ranches, Gros Ventre - 10/15/2015 

Map 
No. 

Parcel  
No. 

Tract Name Owner or Contact Name Cattle Parcels Acres 

1-1 22-42-14-03-
3-00-003 

Taylor Family Ranch Limted 
Partnership 

Glen Taylor Yes 1 52.1 

1-2 22-42-14-03-
2-00-001 

Slide Lake LLC Glen Taylor Yes 1 35.5 

1-3 22-42-14-03-
1-00-002 

Slide Lake LLC Glen Taylor Yes 1 35.8 

1-4 22-42-14-03-
1-00-001 

Slide Lake LLC Glen Taylor Yes 1 35.9 

   Total  4 159.3 
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Taylor Family Ranch 
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Co-Mingle Easement Ranches South of HWY 22  –  10/15/2015 

Map 
No. 

Parcel  
No. 

Tract Name Owner or Contact Name Cattle Parcels Acres 

1-1 22-40-16-06-
3-00-012 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 37 

1-2 22-40-16-06-
3-00-015 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 60 

1-3 22-40-16-07-
2-00-009 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 40 

1-4 22-40-16-07-
2-00-008 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 40 

1-5 22-40-16-07-
2-00-010 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 40 

1-6 22-40-16-07-
2-00-011 

GILL, ROBERT L. LLC Robert Gill Yes 1 40 

1-7 22-40-16-07-
3-00-016 

Jackson Hole Herford Ranch LLC Robert Gill Yes 1 40 

1-8 22-40-16-07-
3-00-015 

GILL, ROBERT L. LLC Robert Gill Yes 1 40 

1-9 22-40-16-07-
3-00-017 

GILL, ROBERT L. LLC Robert Gill Yes 1 40 

1-10 22-40-16-18-
2-00-070 

GILL, ROBERT L. LLC Robert Gill Yes 1 40 

   Total  10 417 

       

2-1 22-40-16-06-
3-00-016 

Buckrake, LLC Kelly Lockhart Yes 1 40.03 

2-2 22-40-16-06-
4-00-007 

Leeks Canyon Ranch LLC Kelly Lockhart Yes 1 17.3 

2-3 22-40-16-06-
4-00-006 

Leeks Canyon LLC Kelly Lockhart Yes 1 35.2 

2-4 22-40-16-05-
3-00-014 

Crane Creek LLC Kelly Lockhart Yes 1 45.1 

2-5 22-40-16-05-
3-00-013 

LOCKHART CATTLE COMPANY, LLC 
C/O LOCKHART, KELLY 

Kelly Lockhart Yes 1 39.1 

2-6 22-40-16-06-
3-00-017 

Leeks Canyon, LLC Kelly Lockhart Yes 1 40.2 

2-7 22-40-16-07-
2-00-012 

Buckrake, LLC Kelly Lockhart Yes 1 35.0 

2-8  22-40-16-07-
2-00-013 

Leeks Canyon, LLC Kelly Lockhart Yes 1 35.2 
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2-9 22-40-16-07-
1-00-015 

Crane Creek, LLC Kelly Lockhart Yes 1 36.1 

2-10 22-40-16-07-
1-00-017 

Leeks Canyon Ranch, LLC Kelly Lockhart Yes 1 36.5 

2-11  22-40-16-07-
1-00-016 

Buckrack, LLC Kelly Lockhart Yes 1 36.8 

   Total  11 396.53 

       

3-1  22-40-16-18-
2-00-017 

LUCAS, RODERICK P. & JOYCE I. 
FAMILY LIMITED PARTNERSHIP 

Bob Lucas Yes 1 40.8 

3-2 22-40-16-18-
2-00-018 

Box L Homestead, LLC Bob Lucas Yes 1 40.8 

3-3 22-40-16-18-
2-00-019 

LUCAS, RODERICK P. & JOYCE I. 
FAMILY LIMITED PARTNERSHIP 

Bob Lucas Yes 1 40.09 

3-4 22-40-16-19-
4-00-038 

LUCAS, RODERICK P. & JOYCE I. 
FAMILY LIMITED PARTNERSHIP 

Bob Lucas Yes 1 16.3 

3-5 22-40-16-19-
4-00-039 

LUCAS, JOYCE I. ET AL TRUSTEES Bob Lucas Yes 1 22.21 

3-6 22-40-16-19-
4-00-041 

U LAZY U, LLC Bob Lucas Yes 1 36.64 

3-7 22-40-16-19-
4-00-042 

Double Crossed Ranchers, LLC Bob Lucas Yes 1 37.03 

3-8 22-40-16-19-
4-00-043 

Lucas, Joyce et al Bob Lucas Yes 1 38.9 

3-9  22-40-16-30-
2-00-001 

LUCAS, ROBERT I. Bob Lucas Yes 1 340.7 

3-10 22-40-16-30-
2-00-002 

U Lazy U, LLC Bob Lucas Yes 1 46.15 

3-11 22-40-16-30-
1-00-001 

Lucas, Joyce et al Bob Lucas Yes 1 40.41 

3-12 22-40-16-30-
1-00-002 

U Lazy U, LLC Bob Lucas Yes 1 40.61 

3-13 22-40-16-30-
2-00-003 

Double  Crossed Ranchers, LLC Bob Lucas Yes 1 50.32 

3-14 22-40-16-30-
2-00-004 

Lucas, Joyce et al Bob Lucas Yes 1 42.17 

3-15 22-40-16-30-
1-00-003 

U Lazy U, LLC Bob Lucas Yes 1 40.01 

3-16 22-40-16-30-
1-00-004 

Lucas, Joyce et al Bob Lucas Yes 1 40.56 

3-17 22-40-16-30-
3-00-007 

Double Crossed Ranchers, LLC Bob Lucas Yes 1 40.31 

3-18 22-40-16-29-
3-00-003 

Lucas, Joyce et al Bob Lucas Yes 1 40.48 



3 
 

   Total  18 994.49 

       

4-1 22-40-16-20-
1-07-002 

Melody Ranch Investments I, LLC Paul Von Gontard Yes 1 42.46 

4-2 22-40-16-20-
4-00-004 

Melody Ranch Investments I, LLC Paul Von Gontard  Yes 1 572.8 

   Total  2 615.26 

       

5-1 22-41-17-27-
2-00-001 

ORDWAY, GILMAN REVOCABLE TRUST Gil Ordway Yes 1 381.11 

       

   GRAND TOTAL  42 2,804.39 
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Robert Gill, Jackson Hole Herford Ranch 
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Kelly Lockhart
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Robert Lucas and relatives;  Land used for cow/calf cattle operation. 

 

3-1 

3-2 3-3 
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Paul Von Gontard 
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Fish Creek Ranch – Gill Ordway 

 

 



Spring Gulch Ranch Ownership – 7/24/2015 

Map 
No. 

Parcel  
No. 

Tract Name Owner Name/Contact Info Cattle Parcels Acres 

1-1 22-42-16-33-1-
00-015 

Serenity Ranch II, L.L.C. Lewis Leslie is Ranch Mgr. Yes 1 40.0 

1-2 22-42-16-33-1-
00-014 

Serenity Ranch II, L.L.C. Lewis Leslie is Ranch Mgr. Yes 1 42.99 

1-3 22-42-16-33-1-
06-001 

Serenity Ranch II, L.L.C. Lewis Leslie is Ranch Mgr. Yes 1 14.95 

1-4 22-42-16-33-2-
00-004 

Serenity Ranch II, L.L.C. Lewis Leslie is Ranch Mgr. Yes 1 72.67 

1-5 22-42-16-33-3-
00-017 

 DOSHAY, GLENN & KAREN Lewis Leslie is Ranch Mgr. Yes 1 86.54 

1-6 22-42-16-33-3-
00-018 

DOSHAY, GLENN & KAREN Lewis Leslie is Ranch Mgr. Yes 1 86.54 

1-7 22-42-16-33-3-
00-019 

DOSHAY, GLENN & KAREN Lewis Leslie is Ranch Mgr. Yes 1 35.0 

   TOTAL  7 378.73 

       

2-1 22-41-16-04-1-
00-011 

Spring Gulch Ranch L.L.C. Robert Lucas? Yes 1 115 

2-2 22-41-16-04-3-
00-004 

Spring Gulch Ranch L.L.C.  Yes 1 115 

2-3 22-41-16-04-3-
00-005 

Spring Gulch Ranch L.L.C.  Yes 1 115 

2-4 22-41-16-04-3-
00-006 

Spring Gulch Ranch L.L.C.  Yes 1 162 

2-5 22-41-16-04-4-
00-001 

Spring Gulch Ranch L.L.C.  Yes 1 35.54 

2-6 22-41-16-04-3-
00-003 

Spring Gulch Ranch L.L.C.  Yes 1 37.51 

   Total  6 580.05 

       

3-1  22-41-16-03-1-
00-005 

Kiska L.L.C. Russ Lucas Yes 1 111.55 

3-2 22-41-16-03-2-
00-002 

Riva LLC Russ Lucas Yes  1 110.65 

3-3 22-41-16-03-1-
00-004 

Northeast Butte LLC Russ Lucas Yes 1 109.31 

3-4 22-41-16-10-2-
00-004 

Russell Lucas Tract Russ Lucas Yes 1 10.24 



   Total  4 341.75 

       

4-1 22-41-16-10-2-
00-008 

Elkland LLC James Lucas Yes 1 35.05 

4-2 22-41-16-10-2-
00-009 

Elkland LLC James Lucas Yes 1 45.44 

4-3 22-41-16-03-3-
00-004 

Elkland LLC James Lucas Yes 1 35.02 

4-4 22-41-16-03-3-
00-002 

Elkland LLC James Lucas Yes 1 35.5 

4-5 22-41-16-03-3-
00-005 

LUCAS LAZY DOUBLE A RANCH LIMITED 
PARTNERSHIP 

James Lucas Yes 1 23.37 

4-6 22-41-16-03-4-
00-005 

Elkland LLC James Lucas Yes 1 36.02 

4-7 22-41-16-10-1-
00-008 

Elkland LLC James Lucas Yes 1 36.54 

4-8 22-41-16-03-4-
00-004 

Elkland LLC James Lucas Yes 1 35.19 

4-9 22-41-16-03-4-
00-006 

Elkland LLC James Lucas Yes 1 35.01 

4-10 22-41-16-03-1-
00-006 

LUCAS LAZY DOUBLE A RANCH LIMITED 
PARTNERSHIP 

James Lucas Yes 1 106.98 

4-11 22-41-16-03-4-
00-003 

James F. Lucas James Lucas Yes 1 10 

   Total  11 434.12 

       

       

5-1 22-41-16-17-1-
00-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 119 

5-2 22-41-16-16-2-
03-003 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 35 

5-3 22-41-16-16-2-
03-002 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 35 

5-4 22-41-16-16-2-
03-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 33.83 

5-5 22-41-16-17-3-
00-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 120 

5-6 22-41-16-16-2-
03-004 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 35 



5-7 22-41-16-16-3-
07-002 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 35 

5-8 22-41-16-16-3-
07-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 22.95 

5-9 22-41-16-16-3-
00-003 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016 Yes 1 38.34 

5-10 22-41-16-16-3-
06-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016. Residential ? 1 8.1 

5-11 22-41-16-17-4-
01-001 

Jackson Land and Cattle Chance Abel is Ranch Manager  732-1016. Residential ? 1 1.25 

     11 483.47 

       

6-1  22-41-16-20-4-
00-006 

MEAD, MARY LIMITED PART. ET AL Mead Ranch Yes 1 67.6 

6-2 22-41-16-20-3-
00-001 

MEAD, BRADFORD S. ET AL Mead Ranch Yes 1 35.12 

6-3 22-41-16-17-4-
00-001 

JLC RANCH DEVELOPMENT, LLC, P.O. Box 
12830 

Mead Ranch Yes 1 38.57 

6-4 22-41-16-17-4-
00-002 

JLC RANCH DEVELOPMENT, LLC, P.O. Box 
12830 

Mead Ranch Yes 1 40.79 

6-5 22-41-16-17-4-
00-005 

Parcel D-1 Mead Ranch Yes 1 71.13 

6-6 22-41-16-17-4-
00-004 

Parcel A-1 Mead Ranch Yes 1 80.93 

6-7 22-41-16-20-1-
00-009 

Parcel 2 Mead Ranch Yes 1 91.67 

6-8 22-41-16-20-1-
00-008 

Parcel B-1 Mead Ranch Yes 1 71.96 

6-9 22-41-16-20-4-
00-007 

MARTIN, STEPHEN E. TRUSTEE ET AL Mead Ranch Yes 1 80.0 

6-10 22-41-16-20-3-
00-006 

Parcel C-1 Mead Ranch Yes 1 71.08 

6-11 22-41-16-19-4-
00-006 

? Mead Ranch Not all 1 690.12 

   Total  11 1,338.97 

       

7-1 22-41-16-05-3-
00-006 

Walton Ranch Walton Ranch Company Bill Cawley (Ranch Mgr; 733-
2279; 690-1254) 

  1,781.36 

       

       



       

8-1 22-41-16-09-2-
00-004 

BOX L RANCH, INC. ET AL; PO Box 1804 Bob Lucas et. al. Yes 1 35.71 

8-2 22-41-16-09-2-
00-003 

BOX L HOMESTEAD, LLC, P.O. BOX 1804 

 

Bob Lucas et. al. Yes 1 35.56 

8-3 22-41-16-09-1-
00-003 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.57 

8-4 22-41-16-09-1-
00-002 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.59 

8-5 22-41-16-09-1-
00-001 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.61 

8-6 22-41-16-09-3-
00-001 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.59 

8-7 22-41-16-09-3-
00-002 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.16 

8-8 22-41-16-09-3-
00-003 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.61 

8-9 22-41-16-09-4-
00-001 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.61 

8-10 22-41-16-09-4-
00-002 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.61 

8-11 22-41-16-08-4-
00-007 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 36.1 

8-12 22-41-16-08-4-
00-006 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.89 

8-13 22-41-16-09-3-
00-004 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.99 

8-14 22-41-16-09-3-
00-005 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.98 

8-15 22-41-16-09-4-
00-003 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.98 

8-16 22-41-16-17-1-
00-002 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 

8-17 22-41-16-17-1-
00-003 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 

8-18 22-41-16-16-2-
00-001 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 

8-19 22-41-16-16-2-
00-002 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.343 

8-20 22-41-16-16-1-
00-001 

BOX L HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 

8-21 22-41-16-16-1-
00-002 

HAT E HOMESTEAD, LLC, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 

8-22 22-41-16-16-1-
00-003 

BOX L RANCH, INC. ET AL, P.O. Box 1804 Bob Lucas et. al. Yes 1 35.34 



   Total  22 781.94 

       

 

MAP NUMBER OWNER NAME ACRES 
1  378.73 
2  580.05 
3  341.75 
4  434.12 
5  483.47 
6  1,338.97 
7  1,781.36 
8  781.94 
 TOTAL 6,120.39 
 

 

 

SERENITY RANCH II, L.L.C. 



 



 



Spring Gulch Ranch LLC 

 



 



 

 

Ray Thurston 

 



 

 

TRINITY RANCH LLC 

 

 



 

 

JACKSON LAND AND CATTLE LLC 

 

 

 

 



 

 

JACKSON LAND AND CATTLE, LLC 



  

WALTON RANCH COMPANY  



 

 

WALTON RANCH COMPANY 



 

 

 

 

 

 

 

 

 

ROBERT LUCAS 



 

 

 

 

 

RUSSELL LUCAS 



 

 

 

 

 

HILLWOOD BAR BC LUCAS  



 

 

 

 

 

 

LUCAS, RODERICK P. & JOYCE I. FMAILY LIMITED PARTNERSHIP 



 

 

BILL Resor 



 

 



 



 



Co-Mingle Easement Ranches West of Snake River and North of HWY 22  – 10/15/2015 

Map 
No. 

Parcel  
No. 

Tract Name Owner Name/Contact Info Cattle Parcels Acres 

1-1 22-41-17-13-
2-00-047 

LINN, EUGENE ET AL Eugene Linn et al Yes 1 35.76 

1-2 22-41-17-13-
2-00-048 

LINN, EUGENE ET AL Eugene Linn et al Yes 1 35.68 

   Total   71.44 

       

2-1 22-41-17-22-
1-00-001 

HARDEMAN, EARL E. FAMILY LTD. 
PARTNERSHIP 

Earl Hardeman Yes 1 90.0 

       

3-1 22-42-17-24-
4-00-008 

New Moraine LLC Bill Resor Yes 1 246.52 

3-2 22-42-17-25-
3-00-002 

Snake River Associates Bill Resor Yes 1 154.72 

3-3 22-42-17-25-
3-00-001 

Fall Creek Associates Bill Resor Yes 1 250.0 

3-4 22-42-17-35-
4-00-019 

Snake River Associates Bill Resor Yes 1 79 

3-5 22-41-17-01-
3-00-003 

Snake River Associates Bill Resor Yes 1 343 

3-6 22-41-17-01-
2-00-001 

Wolf Mountain LLC Bill Resor Yes 1 325 

3-7 22-41-17-01-
1-00-002 

Snake River Associates LLC Bill Resor Yes 1 295 

3-8 22-41-16-06-
2-00-001 

Millstream LLC Bill Resor Yes 1 321 

3-9 22-42-16-29-
3-00-013 

Core Partners A Gen Part Bill Resor Yes 1 302 

3-10 22-42-16-30-
3-00-011 

Hauge Partners Bill Resor Yes 1 62.7 

3-11 22-42-16-29-
3-00-01 

Millstream LLC Bill Resor Yes 1 267 

3-12 22-42-16-29-
3-00-01 

Melbourne Partners  Bill Resor Yes 1 58.8 



3-13 22-42-16-30-
2-00-004 

Hauge Partners Bill Resor Yes 1 68.82 

3-14 22-42-16-19-
3-00-007 

Snake River Associates LLC Bill Resor Yes 1 40.08 

3-15 22-42-16-19-
3-00-008 

Snake River Associates LLC Bill Resor Yes 1 141.3 

3-16 22-42-16-19-
3-00-005 

Snake River Associates LLC Bill Resor Yes 1 29.09 

3-17 22-42-16-19-
2-00-003 

Snake River Associates LLC Bill Resor Yes 1 60?? 

3-18 22-42-16-19-
2-00-003 

Hazel LLC Bill Resor Yes 1 40.0 

   TOTAL   3,084.03 

       

4-1 22-42-16-20-
1-00-002 

Aspen S Kely Stirn (Per Kyle Lash) Yes  1 221.75 

4-2 22-42-16-20-
2-00-003 

R LAZY S RANCH CORP. C/O STIRN, 
KELVIN H. 

Kely Stirn (Per Kyle Lash) Yes 1 40 

4-3 22-42-16-20-
2-01-002 

Aspen S Kely Stirn (Per Kyle Lash) Yes 1 37.25 

4-4 22-42-16-20-
3-00-007 

STIRN, KELVIN H. AND NANCY J. 
TRUSTEES 

Kely Stirn (Per Kyle Lash) Yes 1 40.0 

   Total   339.0 

       

   GRAND TOTAL   3,584.47 

 



 

Gene Linn 



 

Rob Hardeman 



 Snake River  Ranch 

 



 

 

Kelly Stirn is owner, R-Lazy S Ranch 



 

 

Calving area on Snake River Ranch; Lance, ranch/cattle manager 



Considerations Triggers Management Action(s) Description Recurrence Interval
BEMP production objectives Irrigation, farming, invasive plant control One-time prerequisite to winter feed reduction One-time  

Winter forage availability Winter feeding Threshold of availability assessed repeatedly each winter and 
adjusted adaptively annually to alter elk behavior

Twice monthly December-March (guessing, please give 
correct recurrence interval)

5000 elk on feed at NER Hunting; winter feeding Phase 1 NER wintering elk population objective Annual

"Sustainable" NER winter elk population Hunting; winter feeding Elk population that acheives desired conditions and relies 
predominantly on native range and free-standing forage

Annual after achieving Phase 1 objective

500 bison Hunting; winter feeding Jackson Bison Herd after-hunt population objective Annual

GTNP bull to cow ratio Hunting 35 bulls to 100 cows (initial recommendation) Annual

3) Effective mitigation of bison-elk-
cattle mingling on private lands

Don’t know what this would be - a private 
lands biologist to work with landownders, 
certain level of funding for easement 
acquisition and fencing, certain number of 
acres in easement, etc.?

Easements; hazing; fencing One-time prerequisite to winter feed reduction? One-time? 

4) Winter distribution patterns of 
elk and bison

5000 elk NER; 3500 elk Gros Ventre; 2500 
native range (Table 2 AMP)

Hunting; winter feeding
Distribution of wintering elk as defined in the BEMP that supports 
the JEH objective

Annual

5) Prevalence of brucellosis, 
chronic wasting disease, and other 
widlife diseases

Prevalence levels? Vaccination; hunting; winter feeding
Vaccination to reduce prevalence of brucellosis; hunting and winter 
feeding management to maximize distribution (minimize density) of 
elk during winter. 

Annual for density; similar or less frequent for disease 
surveillance monitoring?

Private-lands conflicts Winter feeding
Changes in distribution of animals as winter feeding is reduced 
may lead to increased private-lands conflicts and increased winter 
mortality, especially calves, that would reduce public support.

Annual (distribution of elk and bison on private lands)

Elk winter mortality Winter feeding Increased winter mortality, especially calves, as winter feeding is 
reduced may reduce public support.

Annual (calf winter survival on NER)

Bolded descriptions indicate areas of primary uncertainty to be 
addressed with adaptive management - winter feeding threshold 
and its influence on winter 1) distribution and 2) calf survival, and a 
'sustainable' winter elk population for the NER.

1) Forage production and 
availability

2) Desired herd sizes and ratios

6) Public support
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      

          
 



 

 29  
 

 

 

LITERATURE CITED [incomplete]

 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 

Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
Wildlife Management, 79: 877–886.  

 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United 

States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 
03/26/10. 

 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United 

States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document 
#1322265, Filed: 08/03/2011. 
 

Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 
Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus 

Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-
reports/reports-in-brief/Science-Report-Brief-final.pdf 

 



 

 30  
 

[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National 
Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed 
May 2015. 

 
National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available at 

6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National Park. 
http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 

http://www.nps.gov/policy/MP2006.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-105publ57/pdf/PLAW-105publ57.pdf
http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/
http://www.fws.gov/bisonandelkplan/


 

 31  
 

 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 
  



 

 32  
 

APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 

  



 

 35  
 

APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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Deer Feeding Operation
Dept Personnel Only Feeding 130 days

Personnel
50 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 45,000 hours $900,000
Lodging (130 nights *25 

rooms*$91/night) $295,750
Per diem ($54/per 

person/day) $351,000
Personnel 

Total $1,546,750

Deer Feeding Operation
Using Volunteers Feeding 130 days

Personnel
25 Dept. 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 22,500 hours $450,000
Lodging (130 nights *25 

rooms*$91/night) $147,875
Per diem ($54/per 

person/day) $175,500
60-80 

volunteers Misc. expenses $50,000
Personnel 

Total $823,375

Feed & Hay
Deer Feed:  838 tons 

($335/ton) $280,730
Hay:  880 tons ($140/ton) $123,200

Deer Feed delivery 
($45/ton, * 838 tons) $37,710

Feed & Hay 
Total $441,640

Equipment
Hourly 
Rate

Snowcats (2 operational)

1,560 hours (2 
machines x 6hr/day 

x 130 days) $34.80/hr $54,288

Snowmobiles (30 
machines)

23,400 hours(30 
machines x 130 
days x 6hr/day) $4.21/hr $98,514

Helicopter Service (40 
hours)

(40 hours flight, 1 
flight per week for 
approximately 2 

hours) $550/hr $22,000

MULE DEER WINTER FEEDING - LOGISTICS
 ATTACHMENT B
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Heavy lift Helicopter 
service (Dropping once a 

week, at four sites, 
dropping 3 loads/hr (6 

bales/hr)

(19 days x 7 
hours/day x 
$3,000/hr) $3,000/hr $399,000

3/4 ton trucks

 (400 miles (travel to 
& from) x 50 trucks 

x 19 weeks) 
=380,000 miles 

(commuter miles),
 (100 miles (feeding) 

x 25 trucks x 130 
days) = 325,000 

miles (work/feeding 
miles) = 705,000 

miles $0.31/mile $218,550
Snowmobiles pull behind 
sleds ($270 per sled *20) $5,400

Front end loader (1 unload 
hay)

390 hours (130 days 
x 3 hours/day) $18.34/hr $7,153

Vehicle Accessories (tire 
chains, tow ropes, shovels, 

etc) $2,500
Dumpster rolloff ($300 per 

unload, 30 cubic yard) $1,000
Equipment 

Total $808,405

Misc.
Contractual services 

(welding, mechanical, etc.) $20,000

Landfill (carcass disposal) $1,000
Office rental ($3500 per 

month x 4 months) $14,000
Office supplie (paper, 
maps, copies, etc.) $2,500

Storage rental ((8'x8'x20' 
pods $125/month) 2 pods x 

4 months) $1,000
Misc. Total $38,500

Dept. Personnel 
Only Total $2,835,295

Using Volunteers Total $2,111,920



From: Steve Kallin
To: Mark Hogan
Subject: Private Land Easement Criteria for the ranches surrounding the National Elk Refuge
Date: Wednesday, June 25, 2014 6:15:55 AM
Attachments: Draft comingling easement 12-12-2013.docx

Mark:
 
Attached is the criteria we discussed for private land easements surrounding the NER to help meet
the goals of the Bison and Elk Management Plan.  The document is listed as “draft” until we finalize it
with whatever partner organization we work with.  These criteria have been reviewed and approved
by our local contacts with the Wyoming Game and Fish Dept. and the Grand Teton National Park. 
 
Don’t hesitate to call for clarification.  I look forward to hearing what options you have for funding
through other programs.
 
Thanks for the help,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 

mailto:steve_kallin@fws.gov
mailto:mark_j_hogan@fws.gov
mailto:steve_kallin@fws.gov







DRAFT Proposal

Non-Government, Private Land Easements to Improve Management of Elk and Bison in the Jackson Hole Area

December 12, 2013



PURPOSE

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the Jackson Hole area while decreasing bison and elk reliance on supplemental feed.  

BACKGROUND

The 2007 Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson Hole Area as a serious brucellosis transmission concern.  One of the BEMP’s short term disease management objectives is:

-For the life of the BEMP continue efforts to lower the risk of brucellosis transmission to livestock by concentrating elk and bison on the refuge and keeping them separated from livestock during the first part of the critical period of potential transmission (February-March). p.138

-Rationale:  In the short term diseases will be managed in much the same way they are now.  Over the long term the focus will be on implementing new disease control measures and working with partners to correct the underlying causes of elevated disease prevalence and transmission rates. p. 138 

This objective often triggers the start of the NER’s supplemental feeding program,  which entices elk and bison to stay on the refuge and away from private lands in the Spring Gulch or Lower Gros Ventre areas.  However, this also results in intensive crowding of animals on the refuge and increases the potential for disease transmission among elk and bison.  

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to:

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing conditions in the environment and that are at reduced risk from the adverse effects of non-endemic diseases. p. 134

Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of brucellosis in the elk and bison populations in order to protect the economic interest and viability of the livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not currently found in the Jackson elk and bison populations.  p. 138

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to elk and bison:

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize adverse impacts on wintering elk and bison. (p. 130)

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., by providing human and /or financial resources to reduce crop depredation by elk and/or bison on private lands).  p. 136

An overarching BEMP strategy for Winter Supplemental Feeding is:

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed would also be expected to reduce the transmission of wildlife diseases. p.137

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current population levels, but also allowing elk and bison to leave the NER and disperse into other winter habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission. 



PROPOSAL      

Work with agencies and conservation organizations to raise funds to finance easements held by private land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and domestic livestock.   These easements would pertain to specific tracts of land and would include the following criteria:

LIVESTOCK MANAGEMENT EASEMENT OPTIONS:

· Length of time = 25 years to perpetual

· Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on identified lands from January 1 through April 15.

· Livestock Management Exemption: Livestock could occupy lands covered by easement if confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 through April 15.   Fencing for this exemption would be consistent with Teton County guidelines and limited in scope to prevent an impediment to wildlife movement.  

· Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 through April 15.

· [bookmark: _GoBack]Intensive agricultural practices which attract elk (extensive irrigation, fertilization, production of high quality introduced grass or alfalfa) would be prohibited.

HUNTING EASEMENT OPTION:

· Throughout the State of WY elk hunting season, allow managed public access for elk hunting.  A limited range weapons restriction may be added when appropriate.   Landowners may charge fees for hunting.

A Livestock Management Easement could be combined with a Hunting Easement.



QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2
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DRAFT Proposal 

Non-Government, Private Land Easements to Improve Management 
of Elk and Bison in the Jackson Hole Area 

December 12, 2013 

 

PURPOSE 

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the 
Jackson Hole area while decreasing bison and elk reliance on supplemental feed.   

BACKGROUND 

The 2007 Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand 
Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson 
Hole Area as a serious brucellosis transmission concern.  One of the BEMP’s short term disease 
management objectives is: 

-For the life of the BEMP continue efforts to lower the risk of brucellosis transmission to 
livestock by concentrating elk and bison on the refuge and keeping them separated from 
livestock during the first part of the critical period of potential transmission (February-March). 
p.138 

-Rationale:  In the short term diseases will be managed in much the same way they are now.  
Over the long term the focus will be on implementing new disease control measures and 
working with partners to correct the underlying causes of elevated disease prevalence and 
transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program,  which entices elk and 
bison to stay on the refuge and away from private lands in the Spring Gulch or Lower Gros Ventre areas.  
However, this also results in intensive crowding of animals on the refuge and increases the potential for 
disease transmission among elk and bison.   

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 
and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to: 

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment and that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 
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Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and viability of the 
livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not 
currently found in the Jackson elk and bison populations.  p. 138 

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to 
elk and bison: 

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize 
adverse impacts on wintering elk and bison. (p. 130) 

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., 
by providing human and /or financial resources to reduce crop depredation by elk and/or bison on 
private lands).  p. 136 

An overarching BEMP strategy for Winter Supplemental Feeding is: 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and 
Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7 

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current 
population levels, but also allowing elk and bison to leave the NER and disperse into other winter 
habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission.  

 

PROPOSAL       

Work with agencies and conservation organizations to raise funds to finance easements held by private 
land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and 
domestic livestock.   These easements would pertain to specific tracts of land and would include the 
following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTIONS: 

- Length of time = 25 years to perpetual 
- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 15. 
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- Livestock Management Exemption: Livestock could occupy lands covered by easement if 
confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 

- Intensive agricultural practices which attract elk (extensive irrigation, fertilization, production of 
high quality introduced grass or alfalfa) would be prohibited. 

HUNTING EASEMENT OPTION: 

- Throughout the State of WY elk hunting season, allow managed public access for elk hunting.  A 
limited range weapons restriction may be added when appropriate.   Landowners may charge 
fees for hunting. 

A Livestock Management Easement could be combined with a Hunting Easement. 

 

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 

 

 

 







7/29/2016 DEPARTMENT OF THE INTERIOR Mail  Draft National Elk Refuge feeding reduction plan for your review

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=pt&search=sent&th=15638c7f165d360a&siml=15638c7f165d360a 1/1

Cole, Eric <eric_cole@fws.gov>

Draft National Elk Refuge feeding reduction plan for your review
1 message

Cole, Eric <eric_cole@fws.gov> Fri, Jul 29, 2016 at 4:30 PM
To: "Garrott, Robert" <rgarrott@montana.edu>

Dear Dr. Garrott,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section.  Although
noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the plausibility of
our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all possible we would like
to receive a track changes version of the document along with any additional commentary that you would like to provide by
August 11, 2016.  We realize that this is a very short turnaround for review, but in order to allow adequate time for public
involvement we hope to proceed as expeditiously as possible to ensure that we can implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016.docx
4332K

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=att&th=15638c7f165d360a&attid=0.1&disp=attd&realattid=f_ir8bn9rv0&safe=1&zw


7/29/2016 DEPARTMENT OF THE INTERIOR Mail  Draft National Elk Refuge feeding reduction plan for your review

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=pt&search=sent&th=15638bfa8bece16c&siml=15638bfa8bece16c 1/1

Cole, Eric <eric_cole@fws.gov>

Draft National Elk Refuge feeding reduction plan for your review
1 message

Cole, Eric <eric_cole@fws.gov> Fri, Jul 29, 2016 at 4:21 PM
To: Matt Kauffman <mkauffm1@uwyo.edu>

Dear Matt,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section.  Although
noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the plausibility of
our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all possible we would like
to receive a track changes version of the document along with any additional commentary that you would like to provide by
August 11, 2016.  We realize that this is a very short turnaround for review, but in order to allow adequate time for public
involvement we hope to proceed as expeditiously as possible to ensure that we can implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Sincerely,

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016.docx
4332K

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=att&th=15638bfa8bece16c&attid=0.1&disp=attd&realattid=f_ir8bc2a30&safe=1&zw


7/29/2016 DEPARTMENT OF THE INTERIOR Mail  Draft National Elk Refuge feeding reduction plan for your review
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Cole, Eric <eric_cole@fws.gov>

Draft National Elk Refuge feeding reduction plan for your review
1 message

Cole, Eric <eric_cole@fws.gov> Fri, Jul 29, 2016 at 4:25 PM
To: PJ White <pj_white@nps.gov>

Dear Dr. White,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section.  Although
noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the plausibility of
our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all possible we would like
to receive a track changes version of the document along with any additional commentary that you would like to provide by
August 11, 2016.  We realize that this is a very short turnaround for review, but in order to allow adequate time for public
involvement we hope to proceed as expeditiously as possible to ensure that we can implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016.docx
4332K

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=att&th=15638c2c2ca14bae&attid=0.1&disp=attd&realattid=f_ir8bghw90&safe=1&zw




























7/29/2016 DEPARTMENT OF THE INTERIOR Mail  Possible peer review of NER plan to reduce reliance on supplemental feeding

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=pt&search=sent&th=15638cfd6a5bea05&siml=15638cfd6a5bea05 1/1

Cole, Eric <eric_cole@fws.gov>

Possible peer review of NER plan to reduce reliance on supplemental feeding
1 message

Cole, Eric <eric_cole@fws.gov> Fri, Jul 29, 2016 at 4:39 PM
To: Paul Cross <pcross@usgs.gov>

Hello Paul,

I am sure that you are busy, but given your interest in elk feeding and disease issues I wanted to give you the
opportunity to review our draft document "Bison and Elk Management Step Down Plan:A Structured Framework for
Reducing Reliance on Supplemental Winter Feeding."  We hope to implement the plan by this winter.

Given the very short notice, if you do not have time to provide feedback, I completely understand, but if at all possible we
would like to receive a track changes version of the document along with any additional commentary that you would like to
provide by August 11, 2016.  

Thanks,

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016.docx
4332K

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=att&th=15638cfd6a5bea05&attid=0.1&disp=attd&realattid=f_ir8bzcj80&safe=1&zw


8/9/2016 DEPARTMENT OF THE INTERIOR Mail  Re: Draft National Elk Refuge feeding reduction plan for your review

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=pt&search=inbox&th=156700d899ac53af&siml=156700d899ac53af 1/2

Cole, Eric <eric_cole@fws.gov>

Re: Draft National Elk Refuge feeding reduction plan for your review
1 message

Garrott, Robert <rgarrott@montana.edu> Tue, Aug 9, 2016 at 10:01 AM
To: "Cole, Eric" <eric_cole@fws.gov>

Eric,

Attached is my review of the NER Step Down document. I have inserted margin comments here
and there throughout the document for your consideration.  I inserted comments as I read thru the
document and sometimes found my questions/criticisms addressed later in the document. In
general, the document seems to be thorough.  My only major criticism is that I think some
important aspects of the actual plan for reducing feeding were vague.  Specifically, there is no
clear tentative schedule for reducing the feeding program and little in the way of specific
statements on how the step down process would be modified based on your monitoring.  I hope
my comments are helpful. 

I wish you all the best on this process.

bob g.

From: Cole, Eric <eric_cole@fws.gov>
Sent: Thursday, August 4, 2016 8:32:35 AM
To: Garro㌀�, Robert
Subject: Re: Dra㌀� Na㌀�onal Elk Refuge feeding reduc㌀�on plan for your review
 
Thanks Bob, I appreciate your efforts.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

On Thu, Aug 4, 2016 at 6:58 AM, Garrott, Robert <rgarrott@montana.edu> wrote:

Eric, I will do my best to get comments back to you by Aug 11.

bob g.

From: Cole, Eric <eric_cole@fws.gov>
Sent: Friday, July 29, 2016 4:30:42 PM

mailto:eric_cole@fws.gov
mailto:rgarrott@montana.edu
mailto:eric_cole@fws.gov
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To: Garro㌀�, Robert
Subject: Dra㌀� Na㌀�onal Elk Refuge feeding reduc㌀�on plan for your review
 
Dear Dr. Garrott,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section. 
Although noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the
plausibility of our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all
possible we would like to receive a track changes version of the document along with any additional commentary that
you would like to provide by August 11, 2016.  We realize that this is a very short turnaround for review, but in order to
allow adequate time for public involvement we hope to proceed as expeditiously as possible to ensure that we can
implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer ReviewGarrott.docx
3563K
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Cole, Eric <eric_cole@fws.gov>

Re: Draft National Elk Refuge feeding reduction plan for your review
1 message

White, P <pj_white@nps.gov> Tue, Aug 9, 2016 at 10:09 AM
To: "Cole, Eric" <eric_cole@fws.gov>

Attached are my comments and recommended edits.  I was only able to give the plan a quick review and may have
misinterpreted some things given my unfamiliarity with the BEMP.  Regardless, you've certainly put a lot of effort and
thought into this ambitious effort.  Take care.  

On Fri, Jul 29, 2016 at 4:25 PM, Cole, Eric <eric_cole@fws.gov> wrote:
Dear Dr. White,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section. 
Although noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the
plausibility of our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all
possible we would like to receive a track changes version of the document along with any additional commentary that
you would like to provide by August 11, 2016.  We realize that this is a very short turnaround for review, but in order to
allow adequate time for public involvement we hope to proceed as expeditiously as possible to ensure that we can
implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016_PJW.docx
3564K

mailto:eric_cole@fws.gov
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Elk Management Discussion Topics  
Spring Gulch Ranchers 
January 30, 2013 
 
Purpose of meeting is to obtain suggestions/ideas/feedback from Spring Gulch Ranchers concerning elk 
management programs/approaches which provide mutual benefit to Ranchers and the National Elk 
Refuge.  This input will help in the preparation of the Adaptive Management Plan which is identified in 
the Bison and Elk Management Plan. 

NER elk/bison mgmt strategy under BEMP:  
-Fewer animals (5,000 elk & 500 bison) on feed; 
-Increase natural standing forage to reduce length of feeding season  
(Reduce potential for catastrophic disease outbreak) 

 

1. Elk/Bison grazing on private lands: 
 - Fence cattle feeding areas 

- Fence hay storage areas 
 - Easement payment to Ranchers:  Perpetual; multi-year; annual? 
 - Suggestions?  
 
2. Co-mingling Prevention:  to reduce potential brucellosis transmission to cattle 
 - Fence cattle feeding area 
 - Easement payment not to winter cows on property;  January through May?  
 - Suggestions? 
 
3. Elk & Bison Population reduction: 
 -Landowner issued hunting tags to authorize year-round hunting or extended season hunting.   
  -Payment to landowner to help offset property damage; fence, facilities, etc.  
 - Suggestions?  
 
4. Elk & Bison Expanded Distribution 
 -Bow hunting for early season distribution 
 - #3 above 
 - Suggestions?  
 
 
FEED GROUND TOUR – Thursday, Feb. 18 or 19, 7:30-10:30 AM ? 
 

 

 



Meeting notes for 1/30/2013: 

Those in attendance: Russ Lucas, Jim and sons Colton & Shane Lucas, Chance Able. 

Ideas presented by Ranchers during the meeting: 

Fencing: 

- Can cause problems with elk/wildlife migration and movement. 
- Fencing a smaller area for a “feedlot” condition puts the cattle at greater disease transmission 

risk, compacts soil, makes it muddy for calving. 
- Fencing could be used on smaller ranches if the entire ranch was fenced.  This would enable the 

cattle to move around during calving and allow the rancher to distribute feed throughout the 
area, thereby distributing the manure. 

- Fencing a small area just to protect horses and their feed would still cause the problems of 
elevated disease transmission and muddy conditions. 

Easements: 

- Easements would work if a ranch changed from a cow/calf operation to a yearling operation.  
This would prevent co-mingling but would generally not provide much forage for grazing elk in 
the winter.  Yearlings are brought back to the valley the last half of May and transported out of 
the valley about October 15.  

- They seemed uncomfortable with the concept of preventing a cow/calf operation on the ranch 
in perpetuity.   

- The question was raised about the property tax classification of a ranch they did not feed cattle.  
If a perpetual easement secured an easement that prohibited raising cattle in order to make 
that property available for elk use, would Teton County classify the ranch as non-agricultural?  
The property tax rate for non-agricultural lands is MUCH higher than agricultural lands.  This 
would be viewed as a significant deterrent by the ranchers.       
 

Hunting: 

- Suggested a late season “depredation” hunt to reduce herd size.  This could be focused on the 
refuge and perhaps extended to parts of Spring Gulch. 

- Providing ranchers with hunting “tags” would be a good tool to help the ranchers manage elk on 
their property.  This approach would still require the hunter buy a state license.  The “tag” 
distributed to the hunter from the rancher, would authorize the hunter to hunt on a specific 
ranch.  Two approaches were discussed concerning compensation to the rancher.  One would 
allow the rancher to charge the hunter for the tag with no constraints by the State.  The other 
would not allow the rancher to charge the hunter.  Ranchers believed either the tag with a fee 
or without, would be acceptable because this would be a very effective tool for them to manage 
elk distribution.   



- Having flexibility for ranchers to issue tags throughout the year could help reduce herd size and 
manage elk distribution. 

- Ranchers may require hunters to demonstrate shooting proficiency before they allowed a 
person to hunt on their ranch. 

- There are times during the season when cow elk only come to their ranch at night.  Hunters 
accompanied by Wildlife Officers would be effective at harvesting more elk. 

- There was interest in shooting bulls to prevent them from going to cattle feed lines.  Suggested 
that a requirement could be the head & antlers would have to be donated to the Teton County 
Boy Scouts and the hunter could keep the meat.  This could reduce the demand for shooting a 
big bull and the potential for charging huge fees for tags distributed by ranchers.  This would 
also minimize public criticism ranchers distributing “tags” to hunters.  

- They mentioned the WGFD was concerned about allowing hunting from February through June 
because of the potential transmission of brucellosis to hunters while they are field dressing a 
cow elk.  All the ranchers require elk be field dressed in a location where cattle do not come into 
contact with the offal.  Another option is to require the elk to be field dressed at the meat 
locker. 

- Generally, the group seemed cool to bow hunting on private grounds, even subdivisions, to 
disperse elk and move them into other hunting areas.  They thought the potential was high to 
wound an elk or even inflict a mortal wound, and have the elk stop on a private landowners 
property that was anti-hunting.  

Private Supplemental Feeding: 

- The concept of having ranchers provide supplemental feeding to elk was strongly promoted.  
Numerous, small feed grounds on area ranches would have the effect of distributing elk into 
small groups, thereby isolating a disease outbreak to a subset of the population.  They believed 
a number of smaller feed grounds operated by ranchers for pay, could easily meet the 
nutritional needs of 1,000 elk in Spring Gulch.  This would also reduce the elk concentration on 
the NER.   

 

 

  



Elk Management Discussion With Bob Lucas  
November 28, 2012 
 
Purpose of this meeting was to obtain suggestions/ideas/feedback from Mr. Lucas who owns ranches 
and runs an active cattle operation in Spring Gulch and near the State feed ground at South Park, 
approximately five miles south of Jackson.  I wanted to explore ways to work with area ranchers and 
develop mutually beneficial approaches which could be considered in the development of the Adaptive 
Management Plan identified in the Bison and Elk Management Plan.   

Fencing: 

- Fencing a portion of the ranch will concentrate cattle into a smaller area and result in higher 
disease transmission potential.  This would result in the type of conditions and elevated disease 
risk that we are trying to avoid for elk on the NER.    

- Fencing a portion of the ranch would eliminate the ability to distribute manure and fertilize the 
entire property.  Now he distributes manure, by moving the feed line around the property. 

- One of the biggest conflicts with elk is when elk eat baled hay.  This is an expense to the 
rancher. 

Easements: 

- Perpetual easements would need to be negotiated on a case-by-case basis.  This may work for 
some ranchers, but not all. 

- A multi-year lease of ranch for elk winter grazing would be more desirable than an annually 
renewable lease. 
 

Hunting: 

- Having flexibility for ranchers to issue tags throughout the year could help reduce herd size and 
manage elk distribution.  This would be a highly effective tool for Ranchers.  Bob expressed 
concern about the public reaction to allowing ranchers special privileges which allowed ranchers 
to profit from hunts outside of the normal hunting seasons.  

- Ranchers incur fence repair expenses due to damage caused by elk.  Ranchers obtaining some 
money through rancher distributed hunting tags would help offset this expense. 

Bob suggested involvement by the following ranches: 

- Russell and Jim Lucas, Ranch owners in Spring Gulch 
- Chris & Jerome Young, Buffalo Valley 
- Brad Mead, Ranch owner, Spring Gulch 
- Chance Able, Ranch Manager for Richard Field’s ranch in Spring Gulch 
- Robert Gill, Ranch owner, South Park/High School Area 
- Lochearts, South Park/High School Area 



- Bill Reiser, Snake River Ranch owner.  Wife Story Clark has advocated having elk graze on private 
lands with compensation from the government. 

- Paul Vongontard, ranch owner, South Park  
- Bill Cawley, Ranch Manager for the Walton Ranch.  Owner Paul Jr. lives in Salt Lake. 
- Ranchers incur fence repair expenses due to damage caused by elk.  Ranchers obtaining some 

money through rancher distributed hunting tags would help offset this expense. 
- Harrison Ford, ranch owner (800-1,000 acres) near Teton Village.  Rody Hagen is Ranch 

Manager.  No hunting is allowed. 

 

 

 

 

 

  



Elk Management Discussion 
Luke Lynch, Wyoming State Director of the Conservation Fund  
June 8, 2012 
 
Purpose of this meeting was to determine if the Conservation Fund could provide funding or some 
other support for a perpetual easement program that would pay area ranchers to change cattle 
operations to prevent co-mingling and also allow elk to graze on their property.  These easements, if 
widely adopted, would help reduce the concentration of elk on the NER and eliminate the “co-mingling 
trigger.”  The NER often begins supplemental feeding to prevent the co-mingling of elk and livestock in 
order to avoid the transmission of brucellosis from elk to cattle.   

The Conservation Fund is supportive of this concept, but not set up to assist.  They will generally provide 
the “up-front” funding for an agency or private organization to purchase lands for conservation 
purposes.  The Conservation Fund is then reimbursed for their investment.  Essentially, they provide a 
“cash-flow; banking” service for conservation projects.  They would be unable to provide funding to 
support an easement program, unless they would be reimbursed.    

 

 

 

 

 

  



To:  DOW Managers 
From: Leslie Spicer & Brandon Diamond 
 
Gunnison Basin Weather Site Report 1/21/08: 
 
The Gunnison Basin experienced a snowstorm which began on December 6th, 2007.  The 
storm consisted of heavy, wet snow, atypical for December.  Big sage brush throughout 
the basin was covered by this snow and/or heavily snow capped.  The Gunnison County 
Electric weather station recorded 20” of snowfall between December 6th and 8th.  Snow 
continued falling intermittently through December totaling 27.1” recorded at the 
Gunnison County Electric weather station.  Considerable accumulations of snow resulted 
throughout the Basin, with 95-100% snow cover across the landscape.  Nighttime 
temperatures did not go below zero until December 10th.   After December 10th nighttime 
temperatures ranged from -1F to -25F with certain areas of the Gunnison Basin 
experiencing even lower temperatures.  The monthly average low for December was -5F.  
The average daily high temperature was 19.8F.   The later part of the month was 
significantly colder than the first half.   
 
A second significant snowfall event commenced on January 3rd, 2008.  A total of 15.1” of 
snow fell between January 3 and the 7th.  Twelve inches of snow fell in a 24 hour period 
on January 5th.  The new snow was dense in consistency.  An additional 6.4” fell from 
January 8th through the 11th.  No snow fell from January 11th through the 15th.  A total of 
21.5” of snow has fallen in January.  Total snowfall for December 2007 through January 
15th, 2008 is 48.6”.  Wind events west and south of Gunnison during the past week have 
cleared some ridges and knobs of snow. 
 
January temperatures to date average 10.4 F for the high and -17.7 F for the low.  There 
have been 18 nights with sub-zero temperatures, all below -5F.  Twelve nights have been        
-20 F or lower.  Four nights were -34 F and below.  The lowest recorded temperature to 
date at Gunnison County Electric was -38F.     
 
East of Gunnison and north of U.S. Highway 50, mule deer were observed in groups 
ranging from 30 to 100 animals on January 21, 2008.  The snowpack remains belly deep 
on adult deer in some areas.  Division of Wildlife personnel have made numerous trails 
using snowcats and snow machines, which have facilitated deer movements during the 
past week.  Elk remain grouped in the areas noted last week.  Deer were observed 
scattered across the landscape west of Gunnison north of U.S. Highway 50 from 
Gunnison to the western most weather site at Centennial Wildlife Area.  Deer were not 
observed in large groups down U.S. Highway 149.   
 
Deer mortalities seem to have increased during the past week with several dead animals 
observed along the highways (non-vehicular deaths), and at some feeding sites.  
Mortalities have consisted of all age-classes, but most animals have been fawns or older-
aged individuals.  Some deer were observed to be in moderate condition based on the 
Rhiney Index; however the majority of deer still appear to be in decent condition based 
on ocular assessment.  Several pronghorn feed grounds have been established, but 



conditions continue to be challenging for pronghorn across the Basin.  One group of 75 
animals has moved as far north and west as Curecanti Creek in GMU 54, which likely 
came out of GMU 66.  They are extremely skiddish, and a feed ground has yet to be 
established.  Independent of winter feeding, it is likely that these pronghorn will not make 
it back into unit 66 as Blue Mesa Reservoir breaks in the spring. 
 
For several years, we have been monitoring seven weather stations throughout the 
Gunnison Basin.  These sites are distributed throughout the Basin, and are located 
primarily on mule deer winter ranges.  Each site is located within a short distance from 
major roads in order to ensure access regardless of weather conditions.  Weather sites are 
located on the lowest, “critical” winter ranges, and are intended to provide insight into 
current conditions across the broader winter range areas.    
 
As of January 21, 2008 all weather sites except Sargents, have a 1”-2” breakable crust 
forming within the snow pack.  Crust development at five sites was 8”-10” down in the 
snowpack with temperature gradient snow below.  One site, McCabes, had a more 
bonded temperature gradient crust layer forming near the ground surface.   Overall the 
snowpack has settled, but big sagebrush remains covered under the snow pack.   
 
 
The seven sites include: 
-Almont (Hwy 135 side of the Triangle/GMU 55) 
-Cabin Creek (near the junction with Highway 50/GMU 55) 
-Sargents (west of Sargents off of Hwy 50/GMU 551) 
-Doyleville (off of the Cut-off road/GMU 551) 
-Indian Ck (Near Hwy 149/GMU 66) 
-Centennial (On SWA, near Hwy 50/GMU 54) 
-McCabes (On public land near S. Beaver Ck/GMU 67) 
 
 
Site 1.  Sargents, GMU 551 
 

Date Temperature/Time Average Snow Depth 
12/12/07 21 F   8:55a.m. 20.7’’ 

12/20/07 19F   8:15a.m. 18.4” 
1/3/08 -16F  8:45a.m. 16.8” 
1/7/08 19F   8:38a.m. 26.2” 
1/14/08 -11F  9:00a.m. 25.85” 
1/21/08 -4F   8:20 a.m. 23.55” 

 
Comments 12/12/07:  No game observed; just a few deer tracks in area.  2 inch firm crust 
7 inches down in snowpack.  Very few mule deer observed north of Hwy 50 from 
Gunnison to Sargents. 
 



Comments 1/3/08:  Big sage 100% covered.  Wind event caused the formation of a 
sporadic hard 2-3” windslab on top of the snowpack.  Snowpack soft below the slab 
layer.  Some knobs and ridges blown clear.  No game observed at site.  Deer observed in 
drainages north of U.S.Hwy.50 on way to weather site. 
 
Comments 1/7/08:  Deer observed near highway 50, on the way to the weather site, in 
groups ranging from 30 to 84 observed.  Snow belly deep on adult bucks.   At the weather 
site the windslab from the previous visit still in the snowpack and hard.  Ridges and 
knobs that were bare are covered.  No tracks or game observed at the site.  Top layer 
dense snow. 
 
Comments 1/14/08:  60 antelope approximately 1 mile east of Gunnison and .5 miles 
south of Hwy. 50.  Deer clearly visible in groups from 20 – 100 along the north side of 
Hwy.50 to Waunita road.  No deer from Waunita road to Horn G., then groups of 10-20.  
Horn G. elk moved to Waunita, approximately 300+ elk near Waunita.  25 elk just E. of 
Sewell Gulch road.  Weather site:  a few tracks, no game observed.  9” soft snow on top, 
2-3” dense slab, pack soft below slab. 
 
Comments 1/21/08:  Deer remain easily visible on the north side of U.S. Highway 50 
from Gunnison to Waunita.  A few small elk groups were observed.  At the weather site a 
few deer tracks were observed, but no game was observed.  The snowpack remains soft 
on top with a dense layer 10” down. 
 
Site 2.  Doyleville, GMU 551 
 

Date Temperature/Time Average Snow Depth 
12/12/07 22 F   9:40a.m. 17.6’’ 
12/20/07 25F   8:50a.m. 16” 
1/3/08 -10F   9:25a.m. 16.4” 
1/7/08 27F   9:15a.m. 22.9” 
1/14/08 -3F   9:40a.m. 22.65” 
1/21/08 -10F   9:00a.m. 22.2” 

 
Comments 12/12/07:  1-2.5’’ windslab (crust) on surface, 6’’ layer of soft snow below 
bounded by a second 1’’ soft crust.  Observed 5 elk .3 miles to the northeast in Razor 
Creek.  No other big game tracks in area. 
 
Comments 1/3/08: Big sage 100% covered.  No game observed.  1-2” sporadic hard 
windslab on top of the snowpack.  Snowpack soft below slab layer.   Approximately 3 
miles north and to the east of the Doyleville road, approximately 20 elk observed. 
 
Comments 1/7/08:  No game observed.  The hard windslab still is in the snowpack about 
8-10” down.  Top layer dense snow. 
 



Comments 1/14/08:  1 elk track at weather site.  9” soft snow on top, 2” dense slab, then 
soft snow pack below.  No game observed. 
 
Comments 1/21/08:  No game observed.  A few elk tracks in the area.  1” breakable crust 
8” down the pack.  
 
Site 3.  Cabin Creek, GMU 55 
 

Date Temperature/Time Average Snow Depth 
12/12/07 26 F   10:23a.m. 10.75’’ 
12/20/07 19F   9:30a.m. 11.65” 
1/3/08 -10F   9:50a.m.    11.6” 
1/7/08 20F  10:00a.m. 22.35” 
1/14/08 -5F   10:20a.m. 25.4” 
1/21/08 -4F   9:40a.m. 21.75” 

 
Comments 12/12/07:  Dense snowpack with two separate layers of soft crust in the top 6 
inches of pack.  No game observed & very few tracks. 
 
Comments 1/3/08:  Big sage 98% covered.  Sporadic 2-3” hard windslab on top of 
snowpack.  Snowpack soft and dense below windslab.  6 deer at new house .25 mi. from 
weather site. 
 
Comments 1/7/08:  A hard windslab still in the snowpack.  Top layer of the snowpack 
dense.  63 deer observed. 
 
Comments 1/14/08:  70 deer near weather site.  9” soft snow on top, 2-3” dense slab 
below, pack soft below slab layer.  40 deer at Cabin Creek road. 
 
Comments 1/21/08:  40 deer in the area.  3 dead.  2” breakable crust 10” down in the 
snow pack. 
 
Site 4.  Almont Triangle, GMU 55 
 

Date Temperature/Time Average Snow Depth 
12/12/2007 28 F   10:50a.m. 18.6’’ 
12/20/07 25F   10:08a.m. 15.25” 
1/3/08 0F   10:16a.m. 18.15” 
1/7/08 25F   10:30a.m. 29.3” 
1/14/08 1F   10:48a.m. 27.75” 
1/21/08 3F   10:15a.m. 26.3” 

 
Comments 12/12/07:  100% snow cover, soft snowpack.  30 elk & 10 deer observed from 
site. 
 



Comments 1/3/08:  Big sage 100% covered.  Soft windslab on top of snowpack.   
Snowpack soft below slab layer.  Approximately 100 elk up on the triangle.  Helicopter 
aerial ratio counts in progress. 
 
Comments 1/7/08:  Snowpack very dense.  Breakable crust 14” and 17” down.  73 elk 
across the road along the river bottom. 
 
Comments 1/14/08:  No game observed on the triangle.  Elk across the road to the west.  
10” soft snow on top, 2.5” dense slab. Soft pack below slab.   Large elk group above 
Trappie’s on the SE end of Flattop. 
 
Comments 1/21/08:  Elk tracks.  No game observed.  2” breakable crust 10” down in the 
pack. 
 
Site 5.  Centennial, GMU 54 
 

Date Temperature/Time Average Snow Depth 
12/12/2007 35 F    11:45a.m. 13.6’’ 
12/20/07 12.5F   10:45a.m. 11.2” 
1/3/08 -9F      11:10a.m. 15.25” 
1/7/08 26F   11:40a.m. 25.5” 
1/14/08 -4F   12:10p.m. 24.6” 
1/21/08 -2   11:02 a.m. 23.5” 

 
Comments 12/12/07:  90% Snow cover.  No game observed with very few tracks.  No 
crust present. 
 
Comments 1/3/08:  Big sage 98% covered.  2-3” hard windslab on top of snowpack in the 
big sage.  A sporadic hard 2-3” windslab on top of the snowpack in the black sage.  
Snowpack soft below the windslab.  30 deer .25 to .5 miles from U.S. Hwy. 50.  Scattered 
elk approximately 1 mile from the highway. 
 
Comments 1/7/08:  Snowing.  No visibility to observe game.  Dense snow on top of hard 
slab 11” down.  Soft 1” slab on the top. 
 
Comments 1/14/08:  100+ deer scattered to north of site.  Snowcat feeding.  10” soft 
snow on top with 2-3” dense slab below. Soft pack below slab.  Dead yearling doe found 
by feeders, unknown cause of death.  
 
Comments 1/21/08:  Deer back by feed site and above U.S. Highway 50 to the east of the 
weather site.  Two ½” windslab I the first 11” of the snowpack.  2” breakable crust 11” 
down in the snowpack. 
 
Site 6.  Indian Creek, GMU 66 
 

Date Temperature/Time Average Snow Depth 



12/12/2007 32 F   12:45p.m. 24.6 
12/20/07 28F   11:15a.m. 20.05” 
1/3/08 16F   11:40a.m. 18.75” 
1/7/08 22F   12:30p.m. 28.15” 
1/14/08 8F   13:00p.m. 26.7 
1/21/08 20F   11:35a.m. 26.7” 

 
Comments 12/12/07:  100% snow cover, no crust.  No game observed. 
 
Comments 1/3/08:  Big sage 100% covered.  No game observed.  No tracks.  Sporadic 2-
3” hard windslab on top of the snowpack.  Snowpack soft below slab.  Some knobs and 
ridges blown clear. 
 
Comments 1/7/08:  Snowing.  No game observed.  1” breakable crust 9” down in the 
pack.  Top 9” dense snow. 
 
Comments 1/14/08:  Driving south on Hwy 149 from Blue Mesa Lake a wind event since 
Jan.7 has scoured knobs and ridges.  36 antelope up on ridge tops on the east side of Hwy 
149  near Iola.  At weather site no game observed.  9” soft snow on top, 1.5” hard crust 
below.  Soft snow pack below crust.  Only site with an actual crust. 
 
 
Comments 1/21/08:  No tracks or game.  Wind has blown in the area.  ½” breakable crust 
10” down in the snowpack.   
 
Site 7.  McCabe’s Lane, GMU 67 
 

Date Temperature/Time Average Snow Depth 
12/12/2007 29 F   14:40p.m. 11.85’’ 
12/20/07 18F   12:00 p.m. 11.0” 
1/3/08 -5    12:25p.m. 11.6” 
1/7/08 25F  13:25p.m. 21.2” 
1/14/08 -3F   14:00p.m. 20.5” 
1/21/08 2F   12:20p.m. 20.15” 

 
Comments 12/12/07:  No crust, snow soft.  90% snow cover, no game observed; deer 
tracks in area. 
 
Comments 1/3/08:  Big sage 95% covered.  7” down in snowpack a breakable 1” crust.  
Snowpack soft above and below crust.  12 deer observed grubbing in the sage.  
 
Comments 1/7/08:  Foggy/snowing.  Top 9” of snowpack dense.  1” breakable crust 
below 9”.  Snowmobile tracks in area with deer tracks on top.  No game observed.  
 
Comments 1/14/08:  Snowshoe and dog tracks up the road near site.  No game observed.  
9” soft snow on top with dense 2” slab below.  Snowpack soft below slab. 



 
Comments 1/21/08:  3 deer.  Snowcat tracks on road with a few deer tracks.  Snow pack 
dense on the first 10” then TG to the bottom with a harder TG layer at the ground. 
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22 MAY 2013 
 
 
ADAPTIVE MANAGEMENT MEETING   (DRAFT) 
 
 
Participants: Jeff Warren: FWS Zone Biologist; Kerry Murphy: Bridger Teton National Forest; 
Sara Dewey and Steve Cain: Grand Teton National Park; Tim Fuchs & Scott Smith: WYGF; 
Steve Kallin and Eric Cole: National Elk Refuge 
 
This was the first meeting with agency partners to draft a Bison and Elk Adaptive Management 
Plan (AMP) as identified on p. 135 of the Bison and Elk Management Plan, 2007.  
 
The meeting began by reviewing the concept of adaptive management and the process for 
developing an AMP.  Bison and Elk Management Plan Goals were reviewed. A discussion was 
held to clarify the difference between Phase I and Phase II implementation. 
 
 
Focus for meeting:  Phase 1 Approach and Objectives 
 
Goals: Habitat Conservation (Pgs.  125-135) 
            Sustainable Population 
            WYGF Objectives (With Goal 1 & 2) 
             Disease Management 
 
Objectives for Phase I: 
 Decrease Herds: 
      500 Bison Winter Herd              Currently approximately 850 

5000 Elk Feed on NER     Currently 6000-8000 on NER 
Jackson Elk Herd  Currently 11000-12000 
   

 Maintain elk herd segments: 
        3500 Gros Ventre Area / 2500 – Other Area 
        Protect Herd YNP / Decrease herd in GTNP South and Private Lands   
 
     
 The majority of the meeting was spent brain storming possible Management Actions that could 
lead to accomplishing Phase I objectives. The corresponding constraints to utilizing these actions 
were also listed. 
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ADAPTIVE MANAGEMENT MEETING   22 MAY 2013 
 
Actions & Constraints:   
 
 Jackson Elk Herd - Objective 11000 
             Actions:   Harvest 
                                     Habitat: Fuel Reduction (Fire / Logging) 
                                     Range Closures 
                                     Grazing Restoration 
                                    Winter Feeding: Time/Place (4 Feed grounds)  
              Constraints: Public Input (Anti-Feeding, Anti- Hunting) 
               Commissioned Policy (Directives on Feeding) 
               Land Development 
               Carry Capacity (Winter Feedings costs; Ecologic Process)  
               Winter Mortality 
               Co-Mingling & Disease 
               Public Safety 
               Impacts on Grizzle Bears & Sage Grouse  
  
 National Elk Refuge - Objective 5000 elk on feed 
        Actions:     Feeding Criteria Less – Later Feeding start dates/early end date 
                 Culling  
               Private lands Conflicts 
                                     Mitigate Fencing Feed Lots 
                                     Leases & Easements to influence livestock production 
                                     Declining Tolerances 
 
 GrosVentre Feed Grounds and NER:   
         Feed Ground Management (Behavioral Modification w/ manipulate feeding,  
        distribution, food restrictions 
        Extend Winter Range w/Parks boundaries 
 Population -  
   Actions:   Fertility Control 
                   Late Harvest Seasons 
                   Rise Harvest Limits 
                              Tag – N – Drag (Continue Access of Certain Areas) 
                              Hazing:  Distribution /Temporary Closures 
        Constraints: 
         Immortality / Starvation w/ Behavioral Modification 
        Cow/Calf operations (Land Owners) 
        Public Concentration 
        Incentive system to increase hunters 
        Boundaries w/acquisitions 
        Maintain summer distribution goals 
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ADAPTIVE MANAGEMENT MEETING   22 MAY 2013 
 
GrosVentre Feed Grounds and NER (Cont.):   
 
 Expenses:  Easements;  Fencing;  Wildlife conflicts; Urban Corridors; Fertility 

control; Land Use conflicts; Hunter capacity; Migratory Segment; Temporary 
Closures &  Regulation complexity (Hunt area regulations & timelines by 
annual distribution) 

 
 
Actions & Constraints:   
 
Population (Cont.) - 
 
   Suggestion: 
                              Education outreach opportunity with field time for State commissions & 
Regional Headquarters 
 
Bison: 
                Actions:    Fertility Control (Previously Rejected) 
        Test & Slaughter for disease (Previously Rejected) 
    Hunter limitation plan 
       Hunter access (North end) with plowing  
       Tribal harvest increase 
  Hazing to open areas 
   Open passage ways for Bison “travel lane” access 
                          Bison Herd in Gros Ventre (Public lands; Increase carrying capacity; co- 
           mingling) 
           Burning / Restoration Drive to Open Areas 
           Harvest in Parks 
           Open hunter boundaries and access between Forest Service and NER  
           Northern boundaries 
           Extend hunting beyond February 1 through feeding season with restrictions 
           Evaluate: Outfitters vs. Tag – N - Drag 
            Constraints: 
                                Within State relocation to willing Tribes (Restrictions within counties) 
          Impact on Grizzlies (Gut piles) and Sage Grouse 
          Restricted over snow vehicles for retrieval 
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25 JULY 2013 
 
 
ADAPTIVE MANAGEMENT MEETING    
 
 
Participants: Jeff Warren: FWS Zone Biologist; Kerry Murphy and Dale Dieter: Bridger Teton 
National Forest; Sara Dewey and Steve Cain: Grand Teton National Park; Tim Fuchs & Scott 
Smith: WYGF; Steve Kallin and Eric Cole: National Elk Refuge 
 
     This was the second meeting with agency partners to draft a Bison and Elk Adaptive 
Management Plan (AMP) as identified on p. 135 of the Bison and Elk Management Plan, 2007.  
     The meeting began by reviewing the goals and objectives pertaining to Phase I of the AMP 
and the process for developing an AMP. 
     Bison and Elk Management Plan Components were reviewed. A discussion was held to 
develop strategies [and] create categories consisting of objectives, alternative actions, and the 
prediction of consequences.  
 
Focus:  Develop Alternative Management Action Strategies to Reach Phase I Objective  
 
Goals: Habitat Conservation (Pgs.  125-135) 
            Sustainable Population 
            WYGF Objectives (With Goal 1 & 2) 
             Disease Management 
Objectives for Phase I: 
 Decrease Herds: 
      500 Bison Winter Herd              Currently approximately 850 

5000 Elk Feed on NER     Currently 6000-8000 on NER 
Jackson Elk Herd  Currently 11000-12000   

 Maintain elk herd segments: 
        3500 Gros Ventre Area / 2500 – Other Area 
        Protect Herd YNP / Decrease herd in GTNP South and Private Lands   
 
     
 The majority of the meeting was spent brain storming possible Management Actions by 
categorizing strategies and applying alternative actions and consequences to each objective 
within the strategy. [xxx]could lead to accomplishing Phase I objectives. The corresponding 
constraints to utilizing these actions were also listed. 
 



ADAPTIVE MANAGEMENT PLANNING MEETING   25 JULY 2013 
 
Adaptive Management Planning Meeting Objectives:  Develop Alternative Management Action 
Strategies to Reach Phase I Objective  
 
ALTERNATIVE MANAGEMENT ACTIONS 
 
Components:    Abundance and Distribution 
Alternative actions for each component 
Choose best action 
 
Developing Strategies: 
 
Create Categories 
     Elements from Multiple Categories (Not necessarily from “every” category 
     Elements may / may not be mutually exclusive 
Create Themes and strategies 
Provide Options to the decision makers 
Actions may address fixed performance targets or be sequenced in time 
Group categories into rows or columns under each identified theme 
 
Introduction to Predicting Consequences: 
 
What is critical for comparing alternatives? 
    Relative performance 
    Different uncertainties 
    Identify key tradeoffs 
Consequence tables to focus analysis on assessments 
List resources of informational data 
 
Focus of Meeting:  Alternative Management Strategies 
     National Elk Refuge Wintering Elk 
     Bison 
     Jackson Herd WYGF Objective  
 
Categories:  (Discussed in AMP Meeting May 22, 2013) 
     Winter Feeding 
     Population Management 
     Hazing 
     Habitat Improvements 
     Private Lands Mitigation 
     Public Education / Outreach 
     Monitoring 
     Enforcement 
 
 



ADAPTIVE MANAGEMENT PLANNING MEETING   25 JULY 2013 
 
Listed Management Constraints National Elk Refuge Wintering Elk: 
     Policy Constraints 
     Social Constraints 
     Biological Constraints 
     Funding Constraints  
 
Bison Alternative Management Strategies: 
 
Bison: 
     Policy Constraints 
     Social Constraints 
     Biological Constrains 
     Funding Constraints 
     Technological Constraints 
 
Jackson Hole Herd Alternative Management Strategies: 
 
Constraints: (See attached Hand Out) 
 
 
 
 
 
 
     
                  
 



ADAPTIVE MANAGEMENT PLANNING MEETING   25 JULY 2013 
 
Group Discussion: 
 
Group Strategies by theme with constraints but not consequences 
 
Strategy A 
 
Winter feeding management (5000 Elk) 
     Adjust feeding criteria - start later in the year 
        (Past consequence: Underfeeding = Calf death, foot rot, vulnerability with rationed feeding) 
        (Constraint: Possible effects on reproduction with less feeding) 
     Harvest strategies  
     Hazing 
     Adjust Habitat enhancement 
     Fencing and/or Hay fencing 
     Maximize forage capacity 
         (Constraint: Water shortage; will not promote animal distribution) 
 
 
Population management 
     Harvesting – lower objective in one area, raise population in others 
     Reproduction and Growth in South end 
         (Constraint: Possible effects on reproduction with less feeding) 
     Limited late season harvest on Flat Creek and South end  
         Concerns:  Fire treatments on adjacent ranges 
                           Restoration in parks (hay fields) 
                           Sage Grouse 
                           Outside jurisdiction        
         (Constraint: Winter ranges and hunter’s access)  
      
 
Private Lands Mitigation 
      Develop easements with Private Lands  
           Concerns: Conflicts with Public 
                            Navigation into areas of forage 
                            As areas become more “attractive” larger carnivores in springtime 
      Address herd population currently located within public lands 
           Concerns:  Ranchers Irrigation and hay growth 
                             Subdivisions / Golf Courses 
          (Constraint: State reimbursements and costs) 
 
 
Education: Promote Outdoor recreation, education, and outreach 
 
Enforcement:  Increase enforcement  



ADAPTIVE MANAGEMENT PLANNING MEETING   25 JULY 2013        
 
Other suggestions of combined elements: 
      Stimulate Steer Operations 
      Incentives for hunters 
          Trophy Hunts 
          Managed hunts 
          Harvesting bulls not cows 
          Implement archery only hunts 
      Eliminate brucellosis with easements  
       
Q&A: 
 
Q: In the case concerning CWD, would you still feed and/or hunt? 
 
A. Will follow the State’s CWD Plan 
 
Comment: Plan would be updated to deal with disease 
 
 
Q. Will there be an effect on reproduction with less feeding? 
 
A. There is [xxx] effect on reproduction due to stress. 
 
 
Q. Would we eliminate something currently working to try a new strategy for new results? 
 
     Can we implement or use alternate strategies? 
 
Comment: It is risky for predicted outcomes for distinction (which components contributed to 
success) 
 
                  Comment: Monitoring separate components (increase current monitoring) 
                  Comment:  (Example) Limited cow hunts: if number increases in February will the 
count tell the actual distinctive component results? 
 
 
 
There was a brief discussion near the end of the AMP meeting referencing management through 
fertility.  A comment was made (Paraphrased) that the WYGF Commission would manage the 
fertility plan.  
  
 
   

 
     



 
   
     
 



Draft AMP Agenda 
June 3, 2015 
 

Key Discussion Topics 

1. Change supplemental feeding protocol 

a. Delay the initiation of feeding.  Two approaches to discuss: 

i. Draft AMP; p. 10-11, Management Actions 

OR  

ii. Delay two weeks from current 300 lbs/ac forage trigger 

b. Stop feeding one week earlier than average 

2. Monitoring (see Draft AMP, p. 19-21) 

a. Elk response to supplemental feeding changes 

b. Elk calf survival 

c. Conflicts on private lands  

d. Changes in disease prevalence 

3. AMP Peer Review 

4. Draft Completion/Implementation  Schedule 

 



Draft AMP Agenda 
June 3, 2015 
 

Key Discussion Topics 

1. Change supplemental feeding protocol 

a. Delay the initiation of feeding.  Two approaches to discuss: 

i. Draft AMP; p. 10-11, Management Actions 

OR  

ii. Delay two weeks from current 300 lbs/ac forage trigger 

b. Stop feeding one week earlier than average 

2. Monitoring (see Draft AMP, p. 19-21) 

a. Elk response to supplemental feeding changes 

b. Elk calf survival 

c. Conflicts on private lands  

d. Changes in disease prevalence 

3. AMP Peer Review 

4. Draft Completion/Implementation  Schedule 

 



 

DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule 

May 26, 2015 

 

 

 Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel and contracts  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium 

platform) 
February 15 to 
March 15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 
14 Public outreach March 1  
15 Initiate private lands conflicts mitigation actions March 1 
16 Implement enhanced forage monitoring  November 2016  
17 Initiate changes in supplemental feeding protocol  January 2017 
18 End feeding one week early  February 2017 



 

DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule 

May 26, 2015 

 

 

 Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel and contracts  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium 

platform) 
February 15 to 
March 15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 
14 Public outreach March 1  
15 Initiate private lands conflicts mitigation actions March 1 
16 Implement enhanced forage monitoring  November 2016  
17 Initiate changes in supplemental feeding protocol  January 2017 
18 End feeding one week early  February 2017 



 

DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule 

May 26, 2015 

 

 

 Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel and contracts  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium 

platform) 
February 15 to 
March 15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 
14 Public outreach March 1  
15 Initiate private lands conflicts mitigation actions March 1 
16 Implement enhanced forage monitoring  November 2016  
17 Initiate changes in supplemental feeding protocol  January 2017 
18 End feeding one week early  February 2017 



 

DRAFT Adaptive Management Plan (AMP) Completion and Implementation Schedule 

July 22, 2015 

 

 

 Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel and contracts  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium 

platform) 
February 15 to 
March 15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 
14 Public outreach March 1  
15 Initiate private lands conflicts mitigation actions March 1 
 End feeding for the season one week early March/April 
16 Implement enhanced forage monitoring  November 2016  
17 Delay supplemental feeding start date by two weeks January 2017 
18 End feeding one week early  March/April 2017 



DRAFT 

The Bison and Elk Management Plan (BEMP) for the National Elk Refuge and the Grand Teton 
National Park was completed in April 2007 with the assistance of the Wyoming Game and Fish 
Department.  Since then, the WGFD has been a strong partner and worked in cooperation with 
the NER to implement the strategies identified in the BEMP.  The U.S. Fish & Wildlife Service 
(FWS) appreciates the support and assistance provided by the WGFD to implement the BEMP. 

The FWS desires to continue this important partnership by inviting the WGFD to collaborate in 
the development of an Adaptive Management Plan (AMP) as identified in the BEMP.  The AMP 
will provide a dynamic framework for decreasing the need for supplemental feeding on the 
refuge while adaptively managing the bison and elk herds in a manner that contributes to the 
state’s herd objectives, yet allows for the biotic integrity and environmental health of the 
resources to be sustained.   

Significant progress has been made in implementing management strategies as outlined in the 
BEMP.  Yet, progress toward meeting herd management objectives has been disappointing.  We 
hope to enlist the expertise and cooperation of the WGFD in not only developing this AMP but 
also in achieving the mutually identified objectives, goals and desired conditions as outlined in 
the BEMP. 

The initial Adaptive Management Planning meeting is tentatively scheduled for April 2013 at 
the NER Headquarters in Jackson, WY.  We welcome WGFD involvement and encourage 
participation by a representative that is empowered to offer recommendations and strategic 
solutions to address the challenges of achieving the outcomes outlined in the BEMP. 

Sincerely,  

 

 

 

 

 

 

 

 



p.125 

A structured framework of adaptive 
management actions will be developed in 
collaboration with the Wyoming Game and Fish 
Department and will include established criteria 
for progressively transitioning from intensive 
supplemental winter feeding to greater reliance 
125 
MANAGEMENT DIRECTION 

on free-standing forage, based on some or all of 
the following considerations: 
1. level of forage production and availability 
on the National Elk Refuge 
2. desired herd sizes and sex and age ratios 
3. effective mitigation of bison and elk comingling 
with livestock on private lands 
4. winter distribution patterns of elk and 
bison 
5. prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases 
6. public support 

 

achieving the desired conditions 
that have been identified through an 
adaptive, progressive, and collaborative 
approach   

Desired Conditions: 

By the end of the 15-year implementation period, 
the National Elk Refuge and Grand Teton 
National Park provide winter, summer, and 
transitional range for large portions of the 
Jackson bison and elk herds. The environment 
supports a full complement of native plant, 
wildlife, and breeding bird species. Refuge and 
park staffs, working with others, adaptively 
manage bison and elk in a manner that 
contributes to the state’s herd objectives yet 
allows for the biotic integrity and environmental 
health of the resources to be sustained. 

 

Adaptively manage: 

The Jackson bison and elk herds and their habitat 
will be adaptively managed on the refuge and in the 
park, with an emphasis on improving winter, 
summer, and transitional range in the park and on 
the refuge and on ensuring that the biotic integrity 
and environmental health of the resources will be 



sustained over the long term. A dynamic framework 
for decreasing the need for supplemental feeding on 
the refuge will be developed and implemented in 
close cooperation with the Wyoming Game and Fish 
Department and will be based on existing conditions, 
trends, new research findings, and other changing 
circumstances. Population management, vegetation 
restoration, ongoing monitoring, and public 
education will be integral components of this 
framework. 

 

Development of a structured framework 
under Alternative 4 for identifying specific 
criteria that would have to be met for 
progressively transitioning from intensive 
supplemental winter feeding to greater 
reliance on free-standing forage. The 
framework, which would be developed 
collaboratively with the Wyoming Game and 
Fish Department, would provide a basis for 
determining herd sizes, ratios, and mitigation 
measures for bison/elk and cattle co-mingling 
on private lands. The framework would be 
based on winter distribution patterns of elk 
and bison, prevalence of diseases, and public 
support. 



 

United States Department of  the Interior 
 

FISH AND WILDLIFE SERVICE 
NATIONAL ELK REFUGE 

675 E. Broadway 
Jackson, WY  83001 

(307) 201-5409 
FAX (307) 733-9729 

 
March 11, 2016 

 
 

Meeting between the U.S. Fish and Wildlife Service and the Wyoming 
Game and Fish Department to discuss Step Down Planning as required 
by the National Elk Refuge and Grand Teton National Park Bison and 

Elk Management Plan (BEMP) 
 
Agenda: 

1. Bison Elk Management Plan (BEMP), 2007 
a. Call for additional planning; p. 209 

 
2. Court Challenges to BEMP 

a. District Court 
b. Circuit Court 
c. State of Wyoming Intervenor Defendant-Appellee 

 
3. BEMP Step Down Plan  

a. Agency coordination meetings 
b. Draft strategy for distribution change 
c. Private lands conflict mitigation 

 
4. WGFD Concerns and suggestions 
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DRAFT  

A Conservation Proposal to Assist Jackson Area Ranchers in the Prevention 
of Brucellosis Transmission from Elk and Bison to Domestic Livestock. 

September 9, 2016 

 

PURPOSE OF PROGRAM 

The purpose of this proposed program is to provide area livestock producers assistance in 
mitigating a Human-Wildlife Conflict (HWC).  Specifically this program addresses the issue of 
transmission of brucellosis between elk and bison herds and domestic livestock by preventing 
co-mingling. 

 

BACKGROUND 

History 

The Jackson Hole Area enjoys a rich ranching and wildlife heritage.  In the 1880’s, cattle 
ranching was first introduced to the valley and remains an important economic and social 
component of the Jackson Hole’s character. 

Elk figure prominently in Jackson Hole’s history and culture. In the late 1800s, when elk 
populations all over North America were being extirpated, the residents of Jackson Hole 
protected elk from “tusk hunters” and from large-scale commercial hunting operations. Today, 
the Jackson Elk Herd is recognized world-wide and contributes significantly to the local 
economy.    

A free-ranging bison herd started in 1968 when 18 bison escaped from a wildlife park near 
Moran.  Today this bison herd, approximately 800 in size, resides primarily on the National Elk 
Refuge and the Grand Teton National Park. 

Ranching and wildlife are interwoven into the historic and cultural fabric of the Jackson Hole 
Area.  This proposal is designed to contribute to the healthy continuation of both.    
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Bison and Elk Management Plan (BEMP) 

Elk and bison contribute significantly to the ecology of the Greater Yellowstone Ecosystem.  In 
2007, the U.S. Fish and Wildlife Service and the National Park Service completed a 15 year plan 
for managing bison and elk on the National Elk Refuge and in Grand Teton National Park. The 
plan was developed in accordance with the National Environmental Policy Act and included 
extensive public input and close collaboration with several cooperative agencies and partners. 

Since implementation of the BEMP, the percentage of the Jackson Elk Herd wintering on the 
NER has continued to increase.  Up to 80% of the Jackson Elk Herd now winters on the NER, 
making the herd more vulnerable to a catastrophic disease outbreak. 

One of the key features of the BEMP is to support Wyoming elk and bison herd size objectives 
by minimizing the potential for significant disease outbreaks.  This would be accomplished by 
decreasing winter herd concentrations through reducing reliance on the supplemental feeding 
program.  Reducing elk use of the NER by encouraging the use of traditional native winter range 
would disperse the elk herd and reduce the concentration of and potential exposure to a 
catastrophic disease outbreak.     

Brucellosis and Co-mingling 

Brucellosis and the high rates of infection in both the bison and elk herds is of concern because 
of the economic impact it could have on livestock producers if cattle contract the disease.  
Encouraging elk and bison to utilize native winter range will likely result in some of these 
animals dispersing back to their summer range on area cattle ranches.  This proposed program 
will provide a tool to mitigate the potential conflict of co-mingling between these wildlife herds 
and domestic livestock. 

 

PROGRAM SYNOPSIS 

This program would develop a conservation easement/lease program to assist Jackson Area 
ranchers in reducing Human-Wildlife Conflicts.  It would provide payments to area ranchers 
through either a long-term easement (50 yrs.) or a shorter-term lease (5 yrs.).  These payments 
would provide financial assistance and incentive to modify existing cattle operations to prevent 
co-mingling.  Ranchers completing the 5 year lease program would also be eligible for the long-
term easement, but not an additional 5 year lease.   

This voluntary program would be available to Teton County livestock producers on a priority 
area basis.      
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PROGRAM BENEFITS (improve this section) 

This program will contribute toward the long-term viability and sustainability of two of Jackson 
Hole’s historic and currently important features influencing the county’s character; ranching 
and the iconic Jackson Elk Herd.   

This easement/lease program will provide financial assistance and incentives to allow ranchers 
to make modest modifications to their ranch management and prevent Human-Wildlife 
Conflicts while preserving a viable livestock operation.   

Preventing co-mingling conflicts with livestock will enable elk and bison, which have typically 
been concentrated on the NER, to disperse and reduce herd concentration and disease 
transmission potential.      

This program will also contribute to the long-term health of the elk and bison herds, helping to 
ensure they continue to significantly contribute to the ecology of the Greater Yellowstone 
Ecosystem. 

Co-mingling between elk and livestock is a concern for ranchers in other parts of Wyoming.  
This proposed conservation program could serve as a demonstration project providing benefits 
for other Conservation Districts attempting to address co-mingling issues.    

 

A PUBLIC/PRIVATE CONSERVATION PROGRAM 

This program is proposed as a public private partnership to benefit the local economy and 
conservation practices in Teton County.  It would involve the voluntary participation by 
ranchers, the prioritization and document development by the U.S. Fish and Wildlife Service, 
private funding through the National Wildlife Refuge Association, and administration by the 
Teton County Conservation District.  

  

PROGRAM DEVELOPMENT AND PARTNERSHIP COMMITMENTS 

Develop Conservation Documents 

The U.S. Fish and Wildlife Service will provide draft conservation documents (Easement, 50 
year; Lease, 5 year) for review and modification by the Teton County Conservation District.  This 
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collaboration will ensure these options include important conservation features and the legal 
requirements necessary for future administration by the TCD. 

Funding 

Although public conservation funding may become available in the future, this program would 
initially be funded by contributions from private conservation foundations through the National 
Wildlife Refuge Association.  It is anticipated that approximately $10 million would initially be 
available to start this program.  

Funds would be used for payments to area ranchers and for administrative overhead for the 
TCD.      

Landowner Contacts 

Approximately 17 ranches covering up to 13,000 acres could qualify for this conservation 
program.  Initially, contacts and program enrollment would focus on the high priority area 
primarily in the Spring Gulch area.  This priority area includes eight ranches covering up to 
6,120 acres.   

Landowner contacts can be made using a variety of approaches, consistent with the standard 
procedures followed by the TCD.  All initial landowner contacts could be made by the TCD, the 
NER staff or a combination of both.  The TCD will determine the standard process for reaching 
out to ranchers that qualify for this program.    

Program Administration 

The TCD would administer this program which would include document recording, payment to 
enrollees, compliance monitoring, notification to new landowners purchasing lands enrolled in 
the program, and compliance enforcement.  The TCD would also contact 5 year lease enrollees 
at the end of their program term to offer a long-term easement as funds permitted.      

It is anticipated the number of landowners enrolled in this program would be relatively low, 
approximately 10 or fewer.  The selection of enrollees would be coordinated with the NER. 

  

EASEMENT/LEASE DESCRIPTION 

Long-term Easement 

-Length of Time: 50 years 
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-Livestock Management:  Livestock (a domestic female cow or horse) would be prohibited on 
identified lands during the primary brucellosis transmission period from January 1 through April 15. 

-Exemption: Livestock could occupy lands covered by easement if confined within a high fence 
(minimum 7’ tall) designed to exclude elk and bison from January 1 through April 15.   Fencing for this 
exemption would be consistent with Teton County guidelines and limited in scope to prevent an 
impediment to wildlife movement. 

-Hay Storage: Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to 
exclude elk and bison from January 1 through April 15. 

-Hunting: Elk and bison hunting would be allowed during the State of Wyoming hunting seasons.  
Landowners would control access and determine who would be allowed to hunt.  Landowners may 
charge fees for hunting and include a limited range weapons restriction as desired. 

Short-term Lease 

-Length of Time: 5 years 

-Livestock Management:  Same as long-term easement. 

-Exemption: Same as long-term easement. 

-Hay Storage: Same as long-term easement. 

-Hunting: Same as long-term easement. 

Additional Option 

An additional option, at the landowner’s request, can be to eliminate intensive forage 
production practices during the duration of the conservation agreement.  This would include 
the exclusion of irrigation, fertilization, or the production of high quality forage to prevent 
attracting elk and bison.  This option would include an additional payment.  Few requests for 
this additional option are anticipated.  

 

For more information contact: 

Steve Kallin 
Refuge Manager 
National Elk Refuge 
307/201-5409 
steve_kallin@fws.gov 



U.S. Department of the Interior 
FISH AND WILDLIFE SERVICE 

Region 6, Denver, Colorado 
 
 

ENVIRONMENTAL ACTION STATEMENT 
 

Within the spirit and intent of the Council on Environmental Quality's regulations for 
implementing the National Environmental Policy Act (NEPA) and other statutes, orders, and 
policies that protect fish and wildlife resources, I have established the following administrative 
record and have determined that the action adopting and implementing a new step-down Hunting 
Management Plan for the National Elk Refuge:  
 
X  is a categorical exclusion as provided by 516 DM 8.5(B)(9) covering “minor changes in 

existing master plans, comprehensive conservation plans or operations when no or minor 
effects are anticipated.  Examples include minor changes in the types and locations or 
compatible public use activities and land management practices.” 

_ is found not to have significant environmental effects as determined by the attached Finding 
of No Significant Impact and Environmental Assessment.  

   is found to have special environmental conditions as described in the attached 
environmental assessment.  The attached Finding of No Significant Impact will not be final 
nor any actions taken pending a 30-day period for public review [40CFR 1501.4(e)(2)]. 

   is found to have significant effects and, therefore, a notice of intent will be published in the 
Federal Register to prepare an environmental impact statement before the project is 
considered further. 

   is denied because of environmental damage, Service policy, or mandate. 
   is an emergency situation.  Only those actions necessary to control the immediate impacts of 

the emergency will be taken.  Other related actions remain subject to NEPA review. 
 
Other supporting documents: 
 
Kallin, Steve. 2014. Intra-Service Section 7 consultation form - Region 6. U.S. Fish and Wildlife 

Service, National Elk Refuge, Jackson, Wyoming. 
U.S. Fish and Wildlife Service. 2014. Environmental Action Statement for Categorical 

Exclusions. Jackson, WY 
U.S. Fish and Wildlife Service and National Park Service, 2007, Final Bison and Elk 

Management Plan for National Elk Refuge and Grand Teton National Park, including 
Final Environmental Impact Statement and Record of Decision, dated April 26, 2007, 
National Elk Refuge, Jackson, WY and Grand Teton National Park, Moose, WY. 

U.S. Fish and Wildlife Service, 2007, Final Biological Opinion for Bison and Elk Management 
Plan (Formal Consultation No. ES-6-WY-07-F014), Wyoming Field Office, Cheyenne, 
WY. 

(Steve:  Here you need to add reference to the new BO based on the reinitiation of 
consultation following the grizzly death at GTNP in 2012) 

 
 



U.S. Fish and Wildlife Service, 2014, Hunting Management Plan, National Elk Refuge, Jackson,  
 WY 
U.S. Fish and Wildlife Service, 2014, Compatibility Determination for Big Game Hunting at the     
 National Elk Refuge, Jackson, WY 
 
 
 
 
                       _                   
Project Leader      Date 
National Elk Refuge 
 
 
 



 

 U.S. FISH AND WILDLIFE SERVICE, REGION 6 
 ENVIRONMENTAL COMPLIANCE CERTIFICATE 
 
PROJECT:   Approval and implementation of step-down Hunting Management Plan for  
   National Elk Refuge 
STATE:   Wyoming  
 
 ACTION (indicate if not applicable)       DATE 
 
NEPA (NATIONAL ENVIRONMENTAL POLICY ACT) (INDICATE ONE) 

Categorical Exclusion ................................................................................................... ??, 2014 

Environmental Assessment/Finding of No Significant Impact ........................................... N/A 

Environmental Impact Statement/Record of Decision ........................................................ N/A 

Executive Order 11593, Protection of Historical, Archaeological,  

and Scientific Properties ................................................................................................. ??2014 

Executive Order 11988, Floodplain Management ...................................................................... N/A 

Executive Order 11990, Protection of Wetlands ................................................................... ??2014 

Executive Order 12372, Intergovernmental Review of Federal Programs ........................... ??/2014 

Executive Order 12898, Federal Actions to Address Environmental  

Justice in Minority and Low-Income Populations ......................................................... ??2014 

Executive Order 12996, Management and General Public Use of the  

National Wildlife Refuge System ................................................................................... ??2014 

Endangered Species Act, Section 7  ..................................................................................... ??/2014 

Coastal Zone Management Act, Section 307  ............................................................................. N/A 

I hereby certify that all requirements of the law, rules, and Service regulations or policies 
applicable to planning for the above project have met with compliance. I approve the Hunting 
Management Plan for the National Elk Refuge as a step-down plan necessary to implement the 
2007 Bison and Elk Management Plan. 
(Steve:  I’m using the CATEX/EAM package that Dave Lucas did for the emergency flood 
damage repairs at RMA in Sept.  Its an excellent package.  However, you may want to discuss 
with Dave or some of the RO managers if there should be some signatures above PL on some 
of these certificates.  Typically, Ref. Mgrs. can/should sign a CATEX, but also there would be 
an ARD signature approving the step-down plan itself.  You’ll need Will’s concurrence 
signature on the Compatibility Determination. 
 
 
                                              
Project Leader      Date 
National Elk Refuge



 
STATEMENT OF COMPLIANCE 

 
The following Executive Orders and legislative acts have been reviewed as they apply to the approval and 
implementation of the Hunting Management Plan for the National Elk Refuge, as a step-down plan 
necessary to implement the 2007 Bison and Elk Management Plan: 
 
1. Executive Order 11593.  Protection of Historical, Archaeological, and Scientific Properties.  

The proposed action will only occur on existing road and trails. As required by law, there will be no 
new disturbance outside of existing roads and trails without addition considerations under Section 6 
of the National Historic Preservation Act.  

 
2. Executive Order 11988.  Floodplain Management.  The current project focuses on emergency 

repairs to existing roads and trails. No structures that could be damaged by or that would 
significantly influence the movement of floodwater are planned for construction by the Fish and 
Wildlife Service as part of this project. 

 
3.    Executive Order 11990.  Protection of Wetlands.  I have reviewed current maps of the wetland 

features on the site. There will be no destruction, loss or degradation of wetlands associated with the 
planning or execution of this action, subject to Executive Order 11990 (May 24, 1990). 

 
4.    Executive Order 12372.  Intergovernmental Review.  The Service has discussed the proposed 

action with necessary regulatory agencies and agencies responsible for remediation activities 
occurring on the Refuge. Consultation with Native American tribes is not required for this action. 

5.     Executive Order 12898.  Federal Actions to Address Environmental Justice in Minority and 
Low-Income Populations.  The proposed action will not have a disproportionately high or adverse 
human health or environmental effect on minority or low-income populations.  Therefore, this action 
complies with this Executive Order. 

 
6. Executive Order 12996.  Management and General Public Use of the National Wildlife Refuge 

System.  A compatibility determination is not needed for this project. 
 
7. Endangered Species Act, section 7.  An intra-Service section 7 form has been completed. The 

proposed action will have no effect on endangered, threatened, proposed species or species 
considered as candidates for listing under the Endangered Species Act of 1973. 

 
8. Coastal Zone Management Act.  Due to the location of the project area, compliance of this Act 

was determined not to be needed.  
 
 
I hereby certify that the Service has complied with all requirements of law, rules, or regulations applicable 
to the planning for the above project.  I approve Hunting Management Plan for the National Elk 
Refuge as a step-down plan necessary to implement the 2007 Bison and Elk Management Plan. 
 
(Steve:  Same comment as previous page regarding signature level) 
 
 
                                                                   
Project Leader       Date 
National Elk Refuge 



 
 

U. S. FISH AND WILDLIFE SERVICE 
ENVIRONMENTAL ACTION STATEMENT FOR 

CATEGORICAL EXCLUSION 
 

Within the spirit and intent of the Council on Environmental Quality's regulations for implementing the 
National Environmental Policy Act (NEPA), and other statutes, orders, and policies that protect fish and 
wildlife resources, I have established the following administrative record and determined that the 
following proposed action is categorically excluded from NEPA documentation requirements consistent 
with 40 CFR 1508.4, 516 DM 2.3A, 516 DM 2 Appendix 1, and 516 DM 8 Appendix 1.4. 
 
Proposed Action and Alternatives.  
 
On April 26, 2007, the Regional Directors of the U. S. Fish and Wildlife Service and National Park 
Service signed the Record of Decision to adopt the Bison and Elk Management Plan for the National Elk 
Refuge and Grand Teton National Park (BEMP).  Included in that plan are goals and objectives to reduce 
the populations of the Jackson elk herd and the Jackson bison herd and to manage the distribution of 
wintering elk to reduce the number of elk that winter on the National Elk Refuge.  Strategies for 
achieving the goals and objectives of the BEMP include:  initiation of a bison hunt on the National Elk 
Refuge; expanded elk hunting opportunities on the southern half of the National Elk Refuge; and 
preparation of a step-down plan for elk and bison hunting on the refuge.  The environmental effects of 
these strategies were thoroughly evaluated in the Final Environmental Impact Statement and Record of 
Decision for the BEMP. 
 
The current action is approval and implementation of the Hunting Management Plan as the step-down 
plan called for in the BEMP.  The Hunting Management Plan has some minor changes from the hunting 
program evaluated in the BEMP.  Minor changes involve potential for expanded opportunities for youth 
hunting at the National Elk Refuge and provisions to allow hunters to use limited range weapons such as 
archery equipment, muzzleloaders, shotguns and handguns approved by the Wyoming Game and Fish 
Department to hunt bison and elk on the refuge.  These minor changes are anticipated to have no or minor 
effects, and are categorically excluded from further National Environmental Policy Act evaluation in 
accordance with 516 DM 8.5B(9). 
 
Proposed action: Approve and implement the Hunting Management Plan for the National Elk 
Refuge as a step-down plan to the Bison and Elk Management Plan. 
 
Other alternatives considered include: no action which was dismissed as the Refuge needs to continue to 
hunt elk and bison to help meet the approved goals and objectives of the BEMP.  
 
The approval and implementation of the Hunting Management Plan is covered by existing 
categorical exclusions and there are no extraordinary circumstances involved.  
 
 
 
 
 
 
 



 
 
Categorical Exclusion(s).  
 
In addition to the actions listed in the Departmental categorical exclusions outlined in Appendix 1 of 516 
DM 2, the following Service actions are designated categorical exclusions: 
 
516 DM 8.5(B)(9) “Minor changes in existing master plans, comprehensive conservation plans or 
operations when no or minor effects are anticipated.  Examples could include minor changes in the type 
or location of compatible public use activities and land management practices.”  
 
The Responsible Official must review actions eligible for categorical exclusion to determine whether any 
extraordinary circumstances are involved. Extraordinary circumstances are listed below: 
 
The proposed action is known or expected to have potentially significant 
environmental impacts on the quality of the human environment either individually 
or cumulatively over time. 

No 

The proposed action is known or expected to have disproportionately high and 
adverse human health or environmental effects on any community, including 
minority communities, low-income communities, or federally-recognized Indian 
tribal communities. 

No 

The proposed action is known or expected to significantly affect federally listed 
threatened or endangered species or their critical habitat. No 

The proposed action is known or expected to significantly affect national natural 
landmarks or any property with nationally significant historic, architectural, 
prehistoric, archeological, or cultural value, including but not limited to, property 
listed on or eligible for the National Register of Historic Places. 

No 

The proposed action is known or expected to significantly affect environmentally 
important natural resource areas such as wetlands, floodplains, significant 
agricultural lands, aquifer recharge zones, coastal zones, barrier islands, wild and 
scenic rivers, and significant fish or wildlife habitat. 

No 

The proposed action is known or expected to cause significant adverse air quality 
effects. No 

The proposed action is known or expected to have a significant effect on the pattern 
and type of land use (industrial, commercial, agricultural, recreational, residential) or 
growth and distribution of population including altering the character of existing 
residential areas, or may not be consistent with state or local government, or 
federally-recognized Indian tribe approved land use plans or federal land 
management plans. 

No 

The proposed action is known or expected to cause significant public controversy 
about a potential environmental impact of the proposed action. No 

The proposed action is known or expected to be associated with providing financial 
assistance to a federal agency through an interagency agreement for a project that is 
known or expected to have potentially significant environmental impacts. 

No 

The proposed action is known or expected to conflict with federal, state or local 
government, or federally-recognized Indian tribe environmental, resource-protection, 
or land-use laws or regulations. 

No 

 
Categorical Exclusions may only be appropriately invoked when no Extraordinary Circumstances are 
involved.  Some of these extraordinary circumstances were involved, but those were thoroughly evaluated 



 
 
in the 2007 Final Environmental Impact Statement and Record of Decision for the Bison and Elk 
Management Plan.  None of the extraordinary circumstances are involved in the minor changes to the 
BEMP that are called for in the Hunting Management Plan and it is appropriate to invoke the categorical 
exclusion designated at 516 DM 8.5(B)(9). 
 
Permits/Approvals.  
 
Endangered Species, Section 7 – the potential effects of the Bison and Elk Management Plan, including 
bison and elk hunting at the National Elk Refuge, on federally listed species, candidate species and listed 
and proposed critical habitat was evaluated in Formal Consultation No. ES-6-WY-07-F014, in April 
2007.  The Field Supervisor of the Wyoming Field Office concurred that the project (Bison and Elk 
Management Plan) is likely to have “no affect/no adverse modification” for Canada lynx (Lynx 
canadensis), “may affect, not likely to adversely affect/adversely modify critical habitat” for the gray 
wolf (Canis lupus) and bald eagle (Haliaeetus leucochphalus), and “no effect” for the yellow-billed 
cuckoo (Coccyzus americanus).  The Biological Opinion issued as a result of the formal consultation 
concluded that “…some adverse affects may occur to grizzly bears as a result of the proposed bison and 
elk management plan”, but that “it is the Service’s opinion that the Final Bison and Elk Management 
Plan, as proposed is not likely to jeopardize the continued existence of the grizzly bear.” An Incidental 
Take Statement, Reasonable and Prudent Measures, Terms and Conditions and Conservation 
Recommendation are included in the Biological Opinion and are followed in the implementation of the 
Bison and Elk Management Plan. 
 
(Steve:  Need to review the updated BO to determine if you need to change or expand this paragraph.) 
 
Since the formal consultation for the Bison and Elk Management Plan, the gray wolf and bald eagle have 
been delisted from the list of threatened and endangered species, and the greater sage grouse has been 
designated as a candidate species.  In accordance with Service policy, the effects of the Hunting 
Management Plan for the National Elk Refuge have been evaluated and determined “not likely to lead to 
federal listing” for greater sage grouse. (Kallin 2014) 
 
National Historic Preservation Act – the proposed action will not affect any historical properties of the 
National Elk Refuge. 
  
Public Involvement/Interagency Coordination.  
 
The Wyoming Game and Fish Department (WGFD) was a cooperating agency in preparation of the Bison 
and Elk Management Plan, and actions to implement the strategies of that Plan are thoroughly 
coordinated with WGFD.  WGFD has had the opportunity to review and comment on the draft Hunting 
Management Plan for the National Elk Refuge. 
 
The draft Hunting Management Plan and draft Compatibility Determination for Big Game Hunting at the 
National Elk Refuge were available for public review and comment for 14 days from April XX, 2014 
through April/May XX, 2014.  The draft documents were posted on the National Elk Refuge web-site and 
a News Release was issued on April XX, 2014 notifying the public of availability of the draft step-down 
plan and draft Compatibility Determination.  Public involvement, comments and responses to comments 
are discussed in the Final Compatibility Determination dated XXXXX, 2014. 
 
________________________________________  _______________________ 
Project Leader, National Elk Refuge      Date 



 
 
 
Supporting Documents/Literature Cited. Supporting documents for this determination include 
relevant office file material and the following key references: 
 
U.S. Fish and Wildlife Service, 2007, Final Biological Opinion for Bison and Elk Management 

Plan (Formal Consultation No. ES-6-WY-07-F014), Wyoming Field Office, Cheyenne, 
WY. 

 
Kallin, Steve, 2014. Intra-Service Section 7 consultation form - Region 6. U.S. Fish and Wildlife 

Service, National Elk Refuge, Jackson WY. 
 
 U.S. Fish and Wildlife Service, 2014, Hunting Management Plan, National Elk Refuge, Jackson,  
 WY 
 
U.S. Fish and Wildlife Service, 2014, Compatibility Determination for Big Game Hunting at the     
 National Elk Refuge, Jackson, WY 
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DRAFT Proposal 

Non-Government, Private Land Easements to Improve Management 
of Elk and Bison in the Jackson Hole Area 

May 31, 2016 

 

PURPOSE 

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the 
Jackson Hole area while decreasing bison and elk reliance on supplemental feed.   

BACKGROUND 

The 2007 Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand 
Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson 
Hole Area as a serious brucellosis transmission concern.  One of the BEMP’s short term disease 
management objectives is: 

-For the life of the BEMP continue efforts to lower the risk of brucellosis transmission to 
livestock by concentrating elk and bison on the refuge and keeping them separated from 
livestock during the first part of the critical period of potential transmission (February-March). 
p.138 

-Rationale:  In the short term diseases will be managed in much the same way they are now.  
Over the long term the focus will be on implementing new disease control measures and 
working with partners to correct the underlying causes of elevated disease prevalence and 
transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program,  which entices elk and 
bison to stay on the refuge and away from private lands in the Spring Gulch or Lower Gros Ventre areas.  
However, this also results in intensive crowding of animals on the refuge and increases the potential for 
disease transmission among elk and bison.   

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 
and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to: 

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment and that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 
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Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and viability of the 
livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not 
currently found in the Jackson elk and bison populations.  p. 138 

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to 
elk and bison: 

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize 
adverse impacts on wintering elk and bison. (p. 130) 

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., 
by providing human and /or financial resources to reduce crop depredation by elk and/or bison on 
private lands).  p. 136 

An overarching BEMP strategy for Winter Supplemental Feeding is: 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and 
Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7 

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current 
population levels, but also allowing elk and bison to leave the NER and disperse into other winter 
habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission.  

 

PROPOSAL       

Work with agencies and conservation organizations to raise funds to finance easements held by private 
land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and 
domestic livestock.   These easements would pertain to specific tracts of land and would include the 
following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTIONS: 

- Length of time = 25 years to perpetual; 5 year lease option available with same conditions as 
easement 

- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 
identified lands from January 1 through April 15. 
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- Livestock Management Exemption: Livestock could occupy lands covered by easement if 
confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 
 

ADDITIONAL EASEMENT OPTIONS/PAYMENTS: 

- Allow managed public access for elk hunting during the State of WY elk hunting season to help 
reduce the growth of elk in the Spring Gulch Area.  A limited range weapons restriction may be 
added when appropriate.   Landowners may charge fees for hunting. 

- Eliminate intensive agricultural practices to prevent attracting elk/bison (extensive irrigation, 
fertilization, production of high quality introduced grass or alfalfa) to the Spring Gulch Area. 

A Livestock Management Easement could be combined with a Hunting Easement or Intensive 
Agricultural Practices Easement. 

 

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 
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Proposal 

Non-Government, Private Land Easements to Improve Management 
of the Jackson Elk Herd 

November 21, 2013 

 

PURPOSE 

To reduce the co-mingling conflict between elk/bison and domestic livestock.  

BACKGROUND 

The 2007 Bison and Elk Management Plan (Plan) identifies co-mingling of elk/bison and domestic 
livestock in the Jackson Hole Area as a serious brucellosis transmission concern.  One of the Plan’s 
Objectives is: 

-For the life of the Plan continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock during the first 
part of the critical period of potential transmission (February-March). p.138 

-Rationale:  In the short term diseases will be managed in much the same way they are now.  Over the 
long term the focus will be on implementing new disease control measures and working with partners to 
correct the underlying causes of elevated disease prevalence and transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program which entices elk to 
stay on the refuge and prevents them from leaving and returning to the Spring Gulch area.  However, 
this strategy increases elk/bison density on the refuge and increases the potential for disease 
transmission between elk and bison.  This strategy conflicts with the  

-Within one year identify any private lands within the approved boundary of the refuge that could be 
protected through a habitat-protection partnership, a trade or a wiling-seller/willing buyer transaction 
to prevent development of these lands and to provide additional elk winter range. P.129 

-Work with local landowners to identify and carry out mutually acceptable options to minimize adverse 
impacts on wintering elk and bison. (p. 130) 

-Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., by 
providing human and /or financial resources to reduce crop depredation by elk and/or bison on private 
lands). ?????????????? 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . . p.136 
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- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

-. . . implement mitigation measures with the Wyoming Game and Fish Department to reduce conflicts 
created by the redistribution of elk and bison.   p.137 

-GOAL – Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 

-Work cooperatively with the State of Wyoming and others to reduce the prevalence of brucellosis in 
the elk and bison populations in order to protect the economic interest and viability of the livestock 
industry, and to reduce the risk of adverse effects for other non-endemic diseases not currently found in 
the Jackson elk and bison populations. P. 138 

Reduce reliance on supplemental feeding; increased concentration on the NER increases potential  

 

PROPOSAL       

    

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 

   ATTACHMENT 1 – Overview Map for Proposed Administrative Jurisdiction Exchange  
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DRAFT Proposal 

Non-Government, Private Land Easements to Improve Management 
of Elk and Bison in the Jackson Hole Area 

November 22, 2013 

 

PURPOSE 

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the 
Jackson Hole aArea, while decreasing bison and elk reliance on supplemental feed.  

BACKGROUND 

The 2007 Bison and Elk Management Plan (BEMP; Plan) for the National Elk Refuge (NER) and the Grand 
Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson 
Hole aArea as a serious brucellosis transmission concern.  One of the Plan’s short term Ddisease 
Mmanagement Oobjectives is: 

• -For the life of the Plan continue efforts to lower the risk of brucellosis transmission to livestock 
by concentrating elk and bison on the refuge and keeping them separated from livestock during 
the first part of the critical period of potential transmission (February-March). p.138 

• -Rationale:  In the short term diseases will be managed in much the same way they are now.  
Over the long term the focus will be on implementing new disease control measures and 
working with partners to correct the underlying causes of elevated disease prevalence and 
transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program, which entices elk and 
bison to stay on the refuge and away from private lands west of the NER. prevents them from leaving 
and returning to the Spring Gulch area.  However, this also results in intensive crowding of animals 
increased elk/bison density, both temporally and spatially on the refuge and increases the potential for 
disease transmission amongbetween elk and/or bison.   

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 
and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to: 

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment and that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 

Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and viability of the 
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livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not 
currently found in the Jackson elk and bison populations.  p. 138 

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to 
elk and bison: 

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize 
adverse impacts on wintering elk and bison. (p. 130) 

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., 
by providing human and /or financial resources to reduce crop depredation by elk and/or bison on 
private lands).  p. 136 

An overarching BEMP strategy for Winter Supplemental Feeding is: 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and 
Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7 

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current 
population levels, but also allowing elk and bison to leave the NER and disperse into other winter 
habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission.  

 

PROPOSAL       

Work with agencies and conservation organizations to raise funds to finance easements held by private 
land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and 
domestic livestock.   These easements would pertain to specific tracts of land and would include the 
following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTION: 

- Length of time = 25 years to perpetual 
- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 15. 
- Livestock Management Exemption: Livestock could occupy lands covered by easement if 

confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.  
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- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 

HUNTING EASEMENT OPTION: 

- Throughout the State of WY elk hunting season, allow managed public access for elk hunting 
with limited range weapons.   Landowners may charge fees for hunting. 

A Livestock Management Easement could be combined with a Hunting Easement. 

 

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 
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DRAFT Proposal 

Non-Government, Private Land Easements to Improve Management 
of Elk and Bison in the Jackson Hole Area 

November 22, 2013 

 

PURPOSE 

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the 
Jackson Hole aArea, while decreasing bison and elk reliance on supplemental feed.  

BACKGROUND 

The 2007 Bison and Elk Management Plan (BEMP; Plan) for the National Elk Refuge (NER) and the Grand 
Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson 
Hole aArea as a serious brucellosis transmission concern.  One of the Plan’s short term Ddisease 
Mmanagement Oobjectives is: 

• -For the life of the Plan continue efforts to lower the risk of brucellosis transmission to livestock 
by concentrating elk and bison on the refuge and keeping them separated from livestock during 
the first part of the critical period of potential transmission (February-March). p.138 

• -Rationale:  In the short term diseases will be managed in much the same way they are now.  
Over the long term the focus will be on implementing new disease control measures and 
working with partners to correct the underlying causes of elevated disease prevalence and 
transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program, which entices elk and 
bison to stay on the refuge and away from private lands west of the NER. prevents them from leaving 
and returning to the Spring Gulch area.  However, this also results in intensive crowding of animals 
increased elk/bison density, both temporally and spatially on the refuge and increases the potential for 
disease transmission amongbetween elk and/or bison.   

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 
and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to: 

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment and that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 

Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and viability of the 
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livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not 
currently found in the Jackson elk and bison populations.  p. 138 

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to 
elk and bison: 

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize 
adverse impacts on wintering elk and bison. (p. 130) 

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., 
by providing human and /or financial resources to reduce crop depredation by elk and/or bison on 
private lands).  p. 136 

An overarching BEMP strategy for Winter Supplemental Feeding is: 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and 
Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7 

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current 
population levels, but also allowing elk and bison to leave the NER and disperse into other winter 
habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission.  

 

PROPOSAL       

Work with agencies and conservation organizations to raise funds to finance easements held by private 
land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and 
domestic livestock.   These easements would pertain to specific tracts of land and would include the 
following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTION: 

- Length of time = 25 years to perpetual 
- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 15. 
- Livestock Management Exemption: Livestock could occupy lands covered by easement if 

confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.  
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- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 

HUNTING EASEMENT OPTION: 

- Throughout the State of WY elk hunting season, allow managed public access for elk hunting 
with limited range weapons.   Landowners may charge fees for hunting. 

A Livestock Management Easement could be combined with a Hunting Easement. 

 

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 
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DRAFT Proposal 

Non-Government, Private Land Easements to Improve Management 
of Elk and Bison in the Jackson Hole Area 

December 12, 2013 

 

PURPOSE 

To reduce the potential for transmission of brucellosis between elk/bison and domestic livestock in the 
Jackson Hole area while decreasing bison and elk reliance on supplemental feed.   

BACKGROUND 

The 2007 Bison and Elk Management Plan (BEMP) for the National Elk Refuge (NER) and the Grand 
Teton National Park (GTNP) identifies co-mingling of elk/bison and domestic livestock in the Jackson 
Hole Area as a serious brucellosis transmission concern.  One of the BEMP’s short term disease 
management objectives is: 

-For the life of the BEMP continue efforts to lower the risk of brucellosis transmission to 
livestock by concentrating elk and bison on the refuge and keeping them separated from 
livestock during the first part of the critical period of potential transmission (February-March). 
p.138 

-Rationale:  In the short term diseases will be managed in much the same way they are now.  
Over the long term the focus will be on implementing new disease control measures and 
working with partners to correct the underlying causes of elevated disease prevalence and 
transmission rates. p. 138  

This objective often triggers the start of the NER’s supplemental feeding program,  which entices elk and 
bison to stay on the refuge and away from private lands in the Spring Gulch or Lower Gros Ventre areas.  
However, this also results in intensive crowding of animals on the refuge and increases the potential for 
disease transmission among elk and bison.   

Increased elk and bison density on the refuge is in conflict with the NER’s Sustainable Population Goal #2 
and a portion of the NER/GTNP Disease Management Goal #4 in the BEMP to: 

Goal #2 - Contribute to elk and bison populations that are healthy and able to adapt to changing 
conditions in the environment and that are at reduced risk from the adverse effects of non-endemic 
diseases. p. 134 
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Goal # 4 - Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and viability of the 
livestock industry, and to reduce the risk of adverse effects for other non-endemic diseases not 
currently found in the Jackson elk and bison populations.  p. 138 

The BEMP encourages a collaborative approach of working with area landowners to minimize impacts to 
elk and bison: 

Strategy - Work with local landowners to identify and carry out mutually acceptable options to minimize 
adverse impacts on wintering elk and bison. (p. 130) 

Strategy - Work with private and agency partners to minimize conflicts with adjacent landowners (e.g., 
by providing human and /or financial resources to reduce crop depredation by elk and/or bison on 
private lands).  p. 136 

An overarching BEMP strategy for Winter Supplemental Feeding is: 

-. . . implement actions to phase in a transition from intensive supplemental winter feeding to a greater 
reliance on free-standing forage . . .  and implement mitigation measures with the Wyoming Game and 
Fish Department to reduce conflicts created by the redistribution of elk and bison.  p.136-7 

- Rationale:  Implementing a phased transition from intensive supplemental winter feeding to greater 
reliance on free-standing forage will help maintain lower elk numbers on the refuge as result of 
behavioral changes (fewer elk would know about supplemental feeding on the  refuge and more should 
remain on native winter range).  Reduced concentrations of wintering animals on supplemental feed 
would also be expected to reduce the transmission of wildlife diseases. p.137 

Reducing concentrations of wintering elk and bison on the NER includes not only reducing current 
population levels, but also allowing elk and bison to leave the NER and disperse into other winter 
habitat without co-mingling with domestic livestock which are susceptible to brucellosis transmission.  

 

PROPOSAL       

Work with agencies and conservation organizations to raise funds to finance easements held by private 
land trusts to eliminate the co-mingling/brucellosis transmission conflict between elk/bison and 
domestic livestock.   These easements would pertain to specific tracts of land and would include the 
following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTIONS: 

- Length of time = 25 years to perpetual 
- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 15. 
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- Livestock Management Exemption: Livestock could occupy lands covered by easement if 
confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 

- Intensive agricultural practices which attract elk (extensive irrigation, fertilization, production of 
high quality introduced grass or alfalfa) would be prohibited. 

HUNTING EASEMENT OPTION: 

- Throughout the State of WY elk hunting season, allow managed public access for elk hunting.  A 
limited range weapons restriction may be added when appropriate.   Landowners may charge 
fees for hunting. 

A Livestock Management Easement could be combined with a Hunting Easement. 

 

QUESTIONS - Contact Steve Kallin, Refuge Manager, National Elk Refuge, 307/733-9212   x-2 

 

 

 



Draft Letter to the Wyoming Game and Fish Commission concerning the Jackson Elk Herd Objective 
Proposal.  5/5/2016. 

 

 

The USFWS supports the WGFD’s proposal to retain the Jackson Elk Herd objective at 11,000 elk, and  
change population monitoring to a three-year running average while continuing to support the goals 
and objectives in the Bison and Elk Management Plan (BEMP), April 2007. 

Through the BEMP, the Grand Teton National Park and the National Elk Refuge has, and will continue to 
support the WGFD Jackson Elk Herd objective of 11,000.  The USFWS does not support increasing the 
herd objective above 11,000 elk.   

For the purpose of reducing the risk of disease transmission, the BEMP also identifies the objective of “. . 
. transitioning from intensive supplemental winter feeding of bison and elk to greater reliance on natural 
forage on the refuge. “  One strategy to achieving this outcome is “to reduce the number of elk on feed 
on the NER to approximately 5,000 . . .”   

On September 7, 2007, the Wyoming Game and Fish Commission “set the Jackson Elk Population 
Objective at an overall 11,000 elk.”  Within that objective, the Commission also set winter distribution 
goals for the Gros Ventre feedgrounds, winter range and the National Elk Refuge.  This action adopted 
5,000 elk wintering on the National Elk Refuge. 

The WGFD was an important cooperator in the development of the BEMP and has been a key partner in 
its implementation.  Elk and bison management coordination through partnership with the WGFD has 
and will remain vital in the ongoing effort to successfully manage these wildlife populations. 

The USFWS is not opposed to the WGFD’s proposal to discontinue the use of winter subherd objectives.  
However, we are concerned that ending this practice may unintentionally convey the message to the 
public that the WGFD no longer supports the goals and objectives of the BEMP, especially the winter 
objective of 5,000 elk.  We are also concerned that it could result in reduced WGFD support for BEMP 
objectives in the future after changes in WGFD personnel occurs through normal attrition. 

For these reasons, we strongly urge the WGF Commission to clearly state in this action that the WGFD 
will continue to support and work in partnership to achieve the goals of the BEMP, including the winter 
goal of 5,000 elk on feed on the National Elk Refuge. 

Public confidence in and support for the BEMP is vital to its successful implementation.  Sustained 
support of the BEMP by the WGFD will continue to reinforce and enhance the public support for this 
collaborative approach in managing these highly visible wildlife populations.       

An overarching strategy of the BEMP is to reduce the concentration of elk on the NER by reducing 
reliance on supplemental feeding to encourage the dispersal of elk to native winter range.  The 



approach of reducing elk concentrations on the NER follows a widely recognized principal in disease 
prevention and mitigation and will reduce the potential of disease transmission.  This strategy is also 
consistent with a presentation on Chronic Wasting Disease (CWD) by WGFD State Veterinarian Mary 
Wood to the WGFD Commission on March 22, 2016 when she stated, “. . . artificially congregating 
animals in high density over a feed source will facilitate disease transmission.  That’s pretty much a 
stated fact; we know that will occur.”  In the same presentation, she also stated, “If we want to really 
look at proactive management, the single most proactive thing we can do for feed grounds in the face of 
CWD is to find ways to reduce reliance on feed before CWD ever hits.”  This is exactly what the 
NER/GTNP is attempting to do through implementation of the BEMP, especially In light of the westward 
expansion of CWD in Wyoming.  Public recognition of continued WGFD support for the BEMP will be 
essential to its implementation, which is why the USFWS encourages the WGF Commission to make a 
clear statement of support in the Population Objective action to reiterate continued WGFD support for 
the BEMP.   

The proposed WGFD approach of changing from using a model to estimate the total Jackson Elk Herd 
population to an actual survey count will increase the number of elk in the herd.  This method will 
underestimate the number of elk not on feedgrounds, because some elk will not be observed.  Several 
studies indicate that between 20-30% of the elk off of feedgrounds will be missed during flight surveys. 
The USFWS encourages and will support WGFD efforts to develop a “sight compensation adjustment”  
for surveying elk off feedgrounds to improve future survey accuracy.      

 

Sincerely, 

 

Name 



Draft Letter to the Wyoming Game and Fish Commission concerning the Jackson Elk Herd Objective 
Proposal.  5/5/2016. 

 

 

The U.S. Fish and Wildlife Service (FWS) appreciates the opportunity to provide comments during on the 
Jackson Elk Herd objective setting process.  We support the WGFD’s proposal to retain the Jackson Elk 
Herd objective at 11,000 elk, and change population monitoring to a three-year running average while 
continuing to support the goals and objectives in the Bison and Elk Management Plan (BEMP), April 
2007. 

Through the BEMP, the Grand Teton National Park and the National Elk Refuge has, and will continue to 
support the WGFD Jackson Elk Herd objective of 11,000.  The USFWS does not support increasing the 
herd objective above 11,000 elk.   

For the purpose of reducing the risk of disease transmission, the BEMP also identifies the objective of “. . 
. transitioning from intensive supplemental winter feeding of bison and elk to greater reliance on natural 
forage on the refuge. “  One strategy to achieving this outcome is “to reduce the number of elk on feed 
on the NER to approximately 5,000 . . .”   

On September 7, 2007, the Wyoming Game and Fish Commission “set the Jackson Elk Population 
Objective at an overall 11,000 elk.”  Within that objective, the Commission also set winter distribution 
goals for the Gros Ventre feedgrounds, native winter range and the National Elk Refuge.  This action 
adopted 5,000 elk wintering on the National Elk Refuge. 

The WGFD was an important cooperator in the development of the BEMP and has been a key partner in 
its implementation.  Elk and bison management coordination through partnership with the WGFD has 
and will remain vital in the ongoing effort to successfully manage these wildlife populations. 

The USFWS is not opposed to the WGFD’s proposal to discontinue the use of winter subherd objectives.  
However, we are concerned that ending this practice may unintentionally convey the message to the 
public that the WGFD no longer supports the goals and objectives of the BEMP, especially the winter 
objective of 5,000 elk on the National Elk Refuge.  We are also concerned that it could result in reduced 
WGFD support for BEMP objectives in the future after changes in WGFD personnel occurs through 
normal attrition. 

For these reasons, we strongly urge the WGF Commission to clearly state in this action that the WGFD 
will continue to support and work in partnership to achieve the goals of the BEMP, including the winter 
goal of 5,000 elk on feed on the National Elk Refuge.  We support the Jackson Elk Herd objective as 
proposed by the WGFD: 

Manage for a mid-winter trend count of 11,000 elk, which will be estimated using 
ground classifications on feedgrounds and aerial surveys on native winter ranges.  Mid-



winter trend counts will be analyzed using a 3-year running average.  The population will 
be managed for +20% of the objective (range of 8,800 to 13,200).  In addition, the WGFD 
will continue working with the NER and GTNP to achieve the goals outlined in the BEMP 
(2007). 

Public confidence in and support for the BEMP is vital to its successful implementation.  Sustained 
support of the BEMP by the WGFD will continue to reinforce and enhance the public support for this 
collaborative approach in managing these highly visible wildlife populations.       

An overarching strategy of the BEMP is to reduce the concentration of elk on the NER by reducing 
reliance on supplemental feeding to encourage elk use of native winter range.  The approach of 
reducing elk concentrations on the NER follows a widely recognized principal in disease prevention and 
mitigation and will reduce the potential of disease transmission.  This strategy is also consistent with a 
presentation on Chronic Wasting Disease (CWD) by WGFD State Veterinarian Mary Wood to the WGFD 
Commission on March 22, 2016 when she stated, “. . . artificially congregating animals in high density 
over a feed source will facilitate disease transmission.  That’s pretty much a stated fact; we know that 
will occur.”  In the same presentation, she also stated, “If we want to really look at proactive 
management, the single most proactive thing we can do for feed grounds in the face of CWD is to find 
ways to reduce reliance on feed before CWD ever hits.”  This is exactly what the NER/GTNP is 
attempting to do through implementation of the BEMP, especially In light of the westward expansion of 
CWD in Wyoming.  Public recognition of continued WGFD support for the BEMP will be essential to its 
implementation, which is why the USFWS encourages the WGF Commission to adopt the Jackson Elk 
Herd Objective as proposed by the WGFD which reiterates continued WGFD support for the BEMP.   

The proposed WGFD approach of changing from a population model to estimate the total Jackson Elk 
Herd to methods using raw count data will effectively increase the population objective for the herd.  
Using unadjusted data will underestimate the number of elk not on feedgrounds to some unknown 
degree.  The USFWS encourages and will support WGFD efforts to develop a “sightability index” for 
surveying elk off feedgrounds to improve future survey accuracy.      

Thank you for this opportunity to provide comments for the Jackson Elk Herd objective setting process. 

Sincerely, 

 

Name 
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Private Lands Easement/Lease Program to Improve Management of 
Elk and Bison Herds in the Jackson Hole Area of Wyoming 

January 21, 2016 

 

EXECUTIVE SUMMARY 

The National Elk Refuge (NER) and Grand Teton National Park (GTNP) proposes to establish a voluntary, 
private lands domestic livestock management easement and lease program to help achieve the goals of 
the Bison and Elk Management Plan for the National Elk Refuge and Grand Teton National Park. 

This Program is designed to encourage the prevention of brucellosis disease transmission between 
bison/elk herds and domestic livestock.  It will allow for the dispersal of bison and elk off of the NER, 
reduce reliance on the NER supplemental feeding program and the corresponding herd concentrations 
which increase the danger of catastrophic wildlife disease outbreaks.   

The easements/leases will be held and administered by a local, non-profit land trust.  Funding will be 
provided through a mix of private and government sources.     

 

STATEMENT OF NEED 

Elk have received supplemental feed on the National Elk Refuge (NER) every winter since it was 
established in 1912 except for nine years.  Bison have also received winter supplemental feed since the 
early 1980’s when they discovered the NER feeding program.  Supplemental feeding has been highly 
successful in preventing winter starvation and supporting larger elk and bison populations than could be 
sustained by the natural forage produced on the NER.  During the winter of 2014-2015, approximately 
8,400 elk and 700 bison were fed on the NER. 

The supplemental feeding program concentrates high numbers of elk and bison on the NER which has 
increased disease transmission and prevalence in these herds compared to unfed, unconcentrated  
populations.  For example, the seroprevalence of bovine brucellosis (Brucella abortus) in the Jackson Elk 
Herd averages 17% where an average prevalence of 2.3% occurs in unfed Wyoming elk herds (1997-
2005, excluding 1999; WGFD unpubl. Data).  (Eric – Other examples?).   

Other diseases which can infect elk and bison which are believed to have density dependent 
transmission include psoroptic scabies, lungworm (Dictyocaulus viviparous), bovine tuberculosis 
(Mycobacterium bovis), malignant catarrhal fever (virus) (BEMP 20017, p. 70-77). Chronic wasting 
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disease (CWD), a transmissible spongiform encephalopathy similar to mad cow disease, is transmitted 
through infectious proteins (prions) by animal-to-animal contact or through contact with a 
contaminated environment (Williams, Miller, et al. 2002).  The density of animal populations would 
likely play a role through faster and greater seeding of the environment with prions and more animal-to-
animal contact (BEMP 2017, p. 73). 

The concentration of elk and bison on the NER poses an elevated risk of a significant disease outbreak 
which could have a catastrophic impact on these herds. The Bison and Elk Management Plan, 2007 
(BEMP) includes the strategy of reducing reliance on supplemental feeding to redistribute these 
populations, reduce concentrations and encourage the use of native winter range.  Management actions 
to redistribute elk and bison from the NER to native winter range will also increase the potential of 
elk/bison comingling with domestic livestock on private ranches and elevate the risk of brucellosis 
transmission to livestock.   

The purpose of this proposal is to develop a perpetual easement or shorter-duration lease program to 
encourage the management of domestic livestock in the Jackson Hole Area in a manner which 
eliminates the potential of comingling with elk and bison herds during the brucellosis transmission 
months of February through April 30.  This program would encourage the conversion of cow/calf 
operations to steer operations and encourage the relocation of domestic livestock to locations outside 
of the Jackson Hole Area during the brucellosis transmission season. 

The successful implementation of this livestock easement/lease program will significantly contribute to 
the achievement of goals outlined in the 2007 Bison and Elk Management Plan (Habitat Conservation; 
Sustainable Populations; Numbers of Elk and Bison; Disease Management).  This program will: 

1. Reduce comingling and the potential for brucellosis transmission between elk/bison and 
domestic livestock. 

2. Allow winter dispersal of elk and bison from the NER to other winter range and significantly 
contribute toward the BEMP strategy of reducing reliance on supplemental feeding. 

3. Reduce potential for animal to animal disease transmission by decreasing the duration and 
intensity of elk and bison concentrations on the NER.   

4. Decrease the potential for catastrophic disease outbreaks in elk and bison on the NER. 
5. Diminish the possibility of significant zoonotic disease outbreaks on the NER and the risk they 

would present to humans.   
6. Reduce the potential for CWD prion amplification and concentration on the NER and the 

corresponding risk of increased CWD infections.     
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PROJECT DESCRIPTION 

Objectives: 

 1. To enable the winter redistribution of elk and bison from the NER to native winter range without 
increasing comingling with domestic livestock in the Jackson Hole Area.  

 2. Provide financial incentives for area ranchers to modify winter livestock management to eliminate the 
potential of bison and elk comingling with domestic livestock.      

Methods:  

The WGFD in Jackson, WY was consulted and provided comments on a draft Comingling Easement 
Proposal.  They also assisted in identifying potential comingling ranches in the Jackson Hole Area and 
prioritizing them based on the possible redistribution of elk from the NER. 

An initial inventory of ranches with comingling potential was completed using the Teton County GIS 
Landownership Layer.  This preliminary analysis identified up to 12,669 acres that may benefit from a 
Comingling Easement.   

The NER will work in partnership with the Jackson Hole Land Trust to contact ranchers and discuss their 
possible interest in a perpetual comingling easement or a short-term (5-10 years) lease to prevent 
comingling. The easement document will be processed, held and enforced by the JH Land Trust.  

LIVESTOCK MANAGEMENT EASEMENT/LEASE OPTIONS: 

- Length of time:  Short Term = 5-10 years; Long Term = 25 years to perpetual 
- Livestock Management: Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 30. 
- Livestock Management Exemption: Livestock could occupy lands covered by easement if 

confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 30.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 30. 

- The prohibition of intensive agricultural practices that attract elk (extensive irrigation, 
fertilization, production of high quality introduced grass or alfalfa) are optional and would 
increase payment(s). 

- Hunting is allowed during State of Wyoming hunting seasons and managed public access is 
encouraged.  A limited range weapons restriction may be included for public safety when 
appropriate. Landowners may charge fees for hunting. 
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Staffing/Administration: 

The JH Land Trust will take the lead in scheduling contacts with area ranchers but will coordinate with 
the NER, who will provide support as needed.  This support will be primarily during landowner contacts 
for the purpose of answering questions about the easement or issues related to bison and elk 
management.   

The JH Land Trust will provide the staff to process the easements, which includes drafting official 
documents, satisfying recording requirements, issuing payments, conducting annual compliance 
inspections and enforcement activities.   

The NER will provide a list of eligible tracts ranked by priority and assist in the initial landowner meeting 
and follow-up discussions as needed.  

Evaluation: 

This program will receive an annual review jointly conducted by the JH Land Trust, the National Wildlife 
Refuge Association and the NER to determine effectiveness, landowner acceptance and opportunities to 
adjust and improve the program.  

Sustainability: 

Resolution to the winter feeding controversy on the NER has been a high priority aspiration for the U.S. 
FWS, the U.S. NPS and private conservation organizations.  Additional funding to support this program is 
anticipated from a mix of private conservation organizations and government funding. 

Budget: 

The cost of this program to cover existing ranch land in the Jackson Hole Area is anticipated to be 
significant.  The conversion of existing non-ranch land to and active ranch operation is anticipated to be 
insignificant.       

The value of land in the Jackson Hole area is high with the primary valuation coming from the real estate 
market.  These easements or leases will not restrict future development of structures for housing or 
ranching operations.  The easement/lease valuation will be determined by restrictions placed on winter 
cattle management operations for specific tracts of land.  The valuation of these easements/leases are 
anticipated to be a fraction of what an easement would cost if construction of buildings and other 
structures was restricted.   

The total cost of these easements/leases or the individual per acre costs have not been calculated.   

A minimum of $15,000,000 should be obtained to initiate this program.  Additional future costs have not 
been estimated.      
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Organizational Information: 

The National Elk Refuge is one of 564 refuges in the National Wildlife Refuge System.  An Act of Congress 
established the refuge in 1912, for “the establishment of a winter game (elk) reserve.”  In 1927 Congress 
expanded the purpose of the NER to include, “for the grazing of, and as a refuge for, American elk and 
other big game animals.” NER responsibilities were also expanded to include endangered species and 
wildlife dependent recreation as outlined in the Refuge Administration Act (1966) and the Refuge 
Improvement Act (1997). 

Management of the NER is guided by the Bison and Elk Management Plan (2007) and its Comprehensive 
Conservation Plan (2015). 

Conclusion: 

The NER plays a significant role in the management of the Jackson Elk Herd.  Controversy over how the 
NER is managed, especially concerning the winter supplemental feeding program, has occurred since the 
establishment of the Refuge.   

The introduction of diseases like brucellosis and the future threat of CWD requires changes to 
management strategies to preserve the health of the elk and bison herds and the ecological integrity of 
the NER.   

This proposed private lands easement program will significantly contribute toward the future 
management of healthy bison and elk populations which are more closely balanced with and can be 
supported by habitat on the NER and surrounding native winter range. 

 

ADD: 
-NER Location Map 
-Map of potential easement/lease tracts 
-Table Summarizing potential easements/lease opportunities and priorities    
 

 

 

 



DRAFT 

Compatibility Determination for Big Game Hunting 

 

Use:  Big game (elk and bison) hunting 

Refuge Name:  National Elk Refuge 

Refuge Purposes and Establishing Authorities: 

1)  “. . . the establishment of a winter game (elk) reserve...” Stat. 293, dated 
Aug. 10, 1912.  

2) “For the establishment and maintenance of a winter elk refuge in the State of 
Wyoming. . . .” 37 Stat. 847, dated March 4, 1913.  

3) “. . . all lands that now are or may hereafter be included within the boundaries 
of . . . the Elk Refuge, Wyoming,...are hereby further reserved and set apart for 
the use of the Department of [Interior] as refuges and breeding grounds for 
birds.” Executive Order 3596, dated Dec. 22, 1921.  

4) “. . . for the use of the Secretary of [the Interior] as a refuge and breeding 
grounds for birds. . . .” Executive Order 3741, dated September 20, 1922.  

5) “. . . for grazing of, and as a refuge for, American elk and other big game 
animals. . . .” Stat. 1246, dated Feb. 25, 1927.  

6) “. . . for the development, advancement, management, conservation, and 
protection of fish and wildlife resources. . . .” Fish and Wildlife Act of 1956.  

7) “. . . suitable for – (1) incidental fish and wildlife-oriented recreational 
development. (2) the protection of natural resources. (3) the conservation of 
endangered species or threatened species. . . .” 16 USC 460k-1 (Refuge 
Recreation Act of 1962). 

National Wildlife Refuge System Mission: 

  “The mission of the System is to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” 

Description of the Use: 

The National Elk Refuge (NER) will administer elk and bison hunting programs for youth and 
for the general public.  To provide a safe and quality hunting experience, no more than 70 elk 
hunters and 40 bison hunters will be provided access to NER Hunt Units on a daily basis.  
Special Refuge Elk and Bison Hunting Permits will be issued through a variety of methods, 



including computerized random drawings, first-come/first served computer reservations, and 
other due process methods to ensure that the number of daily participants does not exceed the 
maximum safe number. 

Hunters must be licensed to hunt elk or bison by the State of Wyoming, and meet all state 
requirements regarding weapons, ammunition, stamps and permits, wearing of hunter orange 
clothing, reporting of kills, hunter safety certification and other stipulations. 

Seasons are set annually by the Wyoming Game and Fish Commission following annual Hunt 
Plan reviews by staff of the NER and Wyoming Game and Fish Department (WGFD).  Typically 
bison season runs from mid-August each year into the following January, and elk seasons for the 
refuge (WGFD Elk Area 77), run from early mid-October until mid-December.  Both the 
Jackson Elk Herd and Jackson Bison Herd are currently over carrying capacity for available 
winter range and hunting on the refuge and adjacent public lands of Grand Teton National Park 
and the Bridger-Teton National Forest are necessary to reduce these herd and meet the mutually 
agreed state and federal population goals for these herds.  If mutually agreed by NER and 
WGFD in the future, both elk and bison seasons may be extended later into the year. 

Most of the refuge is open to elk and bison hunting.   There are two hunting units, the North Unit 
and the South Unit.  Refuge Hunting Permits are valid in both units.  In the North Unit, permitted 
hunters may use any weapons approved for elk or bison hunting by WGFD.  In the South Unit, 
which is closer to refuge facilities and the refuge’s urban interface, hunters are restricted to 
WGFD-approved limited range weapons (archery tackle, muzzleloaders, handguns and 
shotguns).  In a few areas immediately adjacent to the urban interface, hunters are restricted to 
archery hunting.  The North Unit is the same area for both elk and bison hunting.  The South 
Unit for bison hunting is smaller than the South Unit for elk hunting and does not extend south of 
Nowlin Creek. 

The first two days of the elk hunt is a Youth Hunt available only for youths aged 12 – 17.   
Additional youth only hunting opportunities may be added in the future. 

Both elk and bison hunting seasons are broken into 10 or more hunt permit periods, generally 1 
week in duration.  During the first two weeks of elk season, hunters must possess a state license 
that allows harvest of a bull elk and hunting on the refuge is for either sex.  After the first two 
permit periods, elk hunting is limited to antlerless (cow/calf) hunting.  Bison hunters may harvest 
either sex or cows only, depending on the type of state license they obtain. 

Hunt dates, bag limits, hunter quotas and any adjustments to Refuge Hunt Zones will be 
determined on an annual basis, in close coordination with WGFD. Some changes in hunt zones 
may occur in an effort to move elk out of traditional safe zones and increase hunter efficiency.  
Any changes requiring an official regulatory process will be effected through the WGFD rule-
making process.  NER will annually publish National Elk Refuge Elk Hunting and Bison 
Hunting Information and Regulations leaflets that will include maps, instructions for obtaining 



refuge permits, and information on authorized modes and places of transportation.   Hunting 
Zones, authorized parking areas, venues available for disabled hunters and retrieval roads are 
designated on the maps and by signage on the ground. 

Availability of Resources: 

It is anticipated that the annual planning and execution of the big game hunting program at NER 
will require approximately 200 staff-days (1600 hours) of work, spread among the Refuge 
Manager, Deputy Refuge Manager, and staff from the biological, visitor services, law 
enforcement and maintenance programs, and cost approximately $75,000.  This is well within 
the annual base operations and maintenance budget of the NER.  Refuge resources are expected 
to be augmented by the services of volunteers and partnership with WGFD personnel. 

Anticipated Impacts: 

Impacts on National Elk Refuge lands, waters, or interests will be limited to permitting hunters 
to access designated areas of the refuge to pursue, harvest and remove elk and bison. An annual 
elk hunting program has been conducted on the National Elk Refuge for over 50 years.  

Hunting on the refuge is intended to, and does affect elk and bison populations, movements, 
distribution and behavior. It is the intent of the U. S. Fish and Wildlife Service (Service) in 
conjunction with the National Park Service and in consultation and cooperation with the WGFD 
and U. S. Forest Service, to reduce reliance on supplemental feeding to meet the refuge’s 
purposes of providing a winter elk and big game range.  By hunting bison beginning in August, 
and by hunting both elk and bison in the South as well as North Units, it is intended that both elk 
and bison remain on surrounding public lands during the late summer and early fall, thereby 
extending the availability of natural forage on the NER later into the wintering period, and 
delaying as long as possible the need to initiate supplemental feeding.  

The refuge is bordered by public lands to the north and east: Grand Teton National Park and 
Bridger-Teton National Forest. Fencing on the western and southern boundaries of the refuge is 
designed to prevent elk and bison from moving onto private lands and crossing Highway 89. Elk 
and bison will continue to be able to move freely between the refuge and adjacent public lands. If 
bison move to private lands, WGFD will have the prerogative to haze or destroy them because of 
safety or damage concerns. 

Hunting also increases agitation, nervousness and energetic expenditures associated with running 
from hunters and the sounds of weapons firing and possibly lowers nutrition because elk and 
bison will stop foraging while running from these areas. Changing the areas where hunting is 
allowed from one year to the next may increase these impacts, as elk and bison have to learn 
where the safe zones are every year. A beneficial effect to this would be increasing harvest 
efficiency of certain segments of the Jackson elk herd, and the Jackson bison herd.  

Hunting is intended to reduce bison and elk populations.  Ultimately, if the Service, WGFD and 
other partner agencies are successful in reducing the Jackson elk and bison herds to objective 
levels (11,000 elk and 500 bison) and achieve the objective distribution of wintering elk (no 
more than 5,000 wintering on the NER), refuge habitats, particularly woody riparian and shrub 



habitats will benefit from hunting.  With both elk and bison currently over carrying capacity, 
these habitat types on the refuge are severely over-browsed and regeneration of woody 
vegetation cannot occur.  Improvement in these habitats will positively impact migratory birds 
on the refuge. 

Direct negative impacts of the hunting program on other wildlife will be minimal because 
hunting occurs after breeding and nesting seasons are over. Most Neotropical birds have 
migrated to their wintering grounds. Any disturbance impacts on most predators and scavengers 
will be far outweighed by the increase in food in the form of gut piles and carcass remains. 
Migrating bald eagles and other raptors, in particular, benefit from this food source (Griffin, pers. 
comm. 2002).   

Wolves have been resident at NER for nearly a decade and there is no evidence of any negative 
impacts on wolves from the long-standing elk hunt.  Grizzly bears were observed at NER in 
August 2013, for the first time in since the early 1990s.  Grizzlies and wolves may both benefit 
from hunting, in the same way that scavenging birds do, with an increase in food from gut piles 
and carcasses.  There is a potential negative impact on grizzly bears if encounters between 
hunters and bears over carcasses and gut piles could lead to a grizzly being killed by a hunter in 
self-defense.  Alternatively, there could be a negative impact to a hunter if a grizzly prevails in 
such an encounter.  The potential for negative impacts of hunter/grizzly encounters is mitigated 
by NER and WGFD hunter education programs and encouragement of refuge hunters to acquire 
bear spray.  When available, NER will distribute bear spray, provided by non-governmental 
organizations, to hunters. 

To date all harvested elk that have been tested on the National Elk Refuge have tested negative 
for chronic wasting disease. The percentage of hunter-killed elk that have been tested is 
unknown due to many hunters choosing not to participate in the testing program. Under the 
Region 6 “Chronic Wasting Disease Policy,” it will be necessary to continue surveillance of the 
refuge herds for occurrence and prevalence of chronic wasting disease. Hunter-harvested deer 
and elk will provide data for this surveillance requirement.  

Public Review and Comment: 

This draft compatibility determination was made available for public review and comment for a 
14 day period, April/May XX – XX, 2014.  The draft compatibility determination was posted on 
the refuge web site and its availability was announced to the public via a news release issued on 
XXXX. The final compatibility determination will include a summary of and response to any 
public comments received. 

Compatibility Determination: 

Using sound professional judgement (603 FW 2.6U., and 2.11A), place an “X” in the appropriate 
space to indicate whether the use would or would not materially interfere with or detract from the 
mission of the National Wildlife Refuge System or the purposes of the National Elk Refuge. 

______ Use is Not Compatible 

 

__X___ Use is Compatible 



Stipulations Necessary to Ensure Compatibility: 

None.  This use is compatible with refuge purposes and the NWRS mission as it is described 
herein and in the NER Hunting Management Plan without any further stipulations. 

Justification: 

Hunting is one of the six forms of wildlife dependent recreation defined in statute as the priority 
public uses of the NWRS.  The intent of Congress in the National Wildlife Refuge System 
Improvement Act of 1997 is clear – hunting should be allowed on refuges whenever it is 
determined to be a compatible use, and can be conducted safely.  One goal of the NER hunting 
program is to provide the public, including youth, with an opportunity to engage in a quality, 
wholesome recreational experience that will increase their understanding and appreciation of the 
NER, NWRS, and America’s wildlife resources.  However at NER hunting is absolutely  
necessary to reduce wintering elk and bison populations to objective levels to meet refuge 
purposes and fulfill the NWRS mission. 

Mandatory Re-Evaluation Date 
 

__X__  Mandatory 15-year Re-Evaluation (for priority public uses)   Month date, 2029 

______ Mandatory 10-year Re-Evaluation (for all other uses) 

 
NEPA Compliance for Refuge Use Decision 

Environmental Impact Statement for the Bison and Elk Management Plan, Record of Decision 
signed April 26, 2007. 

Categorical Exclusion with Environmental Action Memorandum, dated April 2014 for the 
National Elk Refuge step-down Hunting Management Plan. 

Determination 

Prepared by Refuge Manager ___________________________ ___________ 

      (signature)   (date) 

 

Concurrence 

Regional Chief, NWRS  ___________________________ ___________ 

      (signature)   (date) 
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DRAFT 

Hunting Management Plan 

National Elk Refuge 

Jackson, Wyoming 

 

I. Introduction 

The National Elk Refuge (NER) was established by Congress in 1912 (37 Stat. 293) as a winter 
game reserve.  Subsequent federal legislation in 1913 (37 Stat. 847) set aside the NER for the 
“establishment and maintenance of a winter elk refuge in the State of Wyoming”, and in 1927 
(Statute 1246) added the purpose “for grazing of, and as a refuge for American elk and other big 
game animals”.  Executive Orders 3596 (1921) and 3741 (1922) added the refuge purpose of 
serving “as a refuge and breeding ground for birds”. 

Administered by the U.S. Fish and Wildlife Service (Service), NER is one of the oldest and most 
iconic units of the National Wildlife Refuge System (NWRS).  The refuge’s location in the 
Jackson Hole Valley of Wyoming, at the gateway to Grand Teton and Yellowstone National 
Parks, its role in the conservation and management of the world famous Jackson elk herd, the 
opportunities NER provides for public viewing of spectacular assemblages of elk and other 
wildlife, and controversy - particularly related to supplemental feeding of wintering elk – all 
contribute to the wide and long-standing public interest in and knowledge of this refuge. 

Due largely to the factors described above, an enormous volume of popular and scientific 
literature, and administrative documents of government agencies have been written about the 
NER.  There is no need or attempt in this step-down Hunting Plan to repeat background 
information that is readily available.  Readers are referred to Smith, Cole and Dobkin (2004), and 
the Bison and Elk Management Plan (BEMP) for NER and Grand Teton National Park (USFWS 
and NPS, 2007) (http://www.fws.gov/bisonandelkplan/) for detailed background on the history, 
physical environment, habitat, and wildlife and cultural resources of the NER.  The BEMP 
includes very detailed information on the history and biology of elk and bison at NER and 
surrounding portions of the Greater Yellowstone Ecosystem. 

Elk hunting programs were initiated at NER in 1943, based on approval of refuge hunting 
regulations by the Assistant Secretary of the Interior and a Cooperative Agreement with the State 
of Wyoming.  Then, and now, the primary purpose of hunting at NER is as a wildlife 
management tool to control, limit or reduce the number of wintering ungulates on the refuge.  
Public elk hunts have been held most years since 1943, with no hunts in 1945, 1948-51 and 
1954-62.  Following passage of the Refuge Recreation Act in 1962, NER was formally opened to 
big game (elk) hunting in the Code of Federal Regulations (CFR) in 1963, when the first formal 
refuge hunting plan was approved.  The 1963 Hunting Plan was replaced by a new “Elk Hunting 
Plan” in 1985.  The 1985 plan was the last formally approved hunting plan for NER.  The 1985 
plan was categorically excluded from additional National Environmental Policy Act (NEPA) 
analysis, based on Service policy at the time.   

http://www.fws.gov/bisonandelkplan/


Bison hunting at NER was initiated in 1989, but was suspended after a portion of the 1990 
season due to a lawsuit filed against the Service by the group Legal Action for Animals.  The 
case was settled with the Service agreeing to suspend bison hunting until an Environmental 
Assessment (EA) and long-term management plan for bison were completed.  In 1996, the NER 
and Grand Teton National Park (GTNP), in cooperation with the Bridger-Teton National Forest 
(BTNF) and Wyoming Game and Fish Department (WGFD) prepared a Jackson Bison Herd 
Long Term Management Plan and EA.  The Finding of No Significant Impact (FONSI) for that 
plan and EA was approved in September 1997.  An amendment to the NER 1985 Elk Hunting 
Plan was also approved to allow bison hunting.  Following public review, the Final Rule opening 
the NER to bison hunting was published in the Federal Register in January 1998.  Later that year, 
prior to bison season, a lawsuit was brought by the Fund for Animals, enjoining most federal 
management actions (including the bison hunt) proposed in the 1996 plan.  The court ruled that 
additional NEPA compliance was required prior to any killing of bison on federal lands for 
population control purposes.  In 2007, in compliance with the court order, the Service and 
National Park Service completed an Environmental Impact Statement and issued a Record of 
Decision to adopt and implement the BEMP.    

Preparation of a step-down Hunting Management Plan is part of an approved strategy to reduce 
bison populations, to achieve Goal 2: Sustainable Populations, of the BEMP.  Following 
completion of the Comprehensive Conservation Plan (CCP) for NER (anticipated in late 2014), 
NER will prepare a step-down Visitor Services Plan (VSP) per 605 FW 1.  When the VSP is 
written, this plan will also be incorporated as the Hunting Chapter of the VSP. 

II.  Statutory Authorities 

Several laws and executive orders, summarized below, apply to hunting on units of the NWRS.   

A. The Refuge Recreation Act of 1962 (16 USC 460k) authorizes the Secretary of the 
Interior to administer such areas (refuges) for public recreation as an appropriate 
incidental or secondary use only to the extent that it is practicable and not inconsistent 
with the primary objectives for which the area was established.  In addition, the 
Refuge Recreation Act requires that funds are available for development, operation 
and maintenance of permitted forms of recreation. 

B. The National Wildlife Refuge System Administration Act of 1966 (NWRSAA) (16 
USC 668 dd-ee; 80 Stat. 927), created the NWRS as a system of lands, and authorizes 
the Secretary of the Interior to allow uses of refuges, including recreational uses such 
as hunting, only if those uses have been determined to be compatible with the 
purpose(s) for which the refuge was established.  Any use determined to be 
compatible can be allowed, and no uses determined to be incompatible can be 
allowed. 

C. E. O. 12996 (March 25, 1996) entitled “Management and General Public Use of the 
National Wildlife Refuge System” contains the directive to:  “….recognize 
compatible wildlife-dependent recreational activities involving hunting, fishing, 
wildlife observation and photography, and environmental education and interpretation 
as priority general public uses of the Refuge System….”. 

D. The National Wildlife Refuge System Improvement Act of 1997 (NWRSIA), an 
amendment to the NWRSAA, is organic legislation, providing a legislated mission 
for the NWRS.  NWRSIA also strengthened the Compatibility Determination 



Process, requires preparation of a CCP for each refuge, and designates six forms of 
wildlife-dependent recreation (hunting, fishing, wildlife observation and photography, 
environmental education and interpretation) as the priority public uses of NWRS.  
The intent of congress is clear that these uses, including hunting, should be allowed 
on refuges wherever they are compatible with refuge purposes and public safety. 

III. Statements of Purposes, Goals and Objectives. 

A. Mission of NWRS:   “The mission of the System is to administer a national network 
of lands and waters for the conservation, management, and where appropriate, 
restoration of the fish, wildlife, and plant resources and their habitats within the 
United States for the benefit of present and future generations of Americans.” 
(NWRSIA of 1997). 
 

B. National Elk Refuge Purposes and Establishing Authorities: 

1) “. . . the establishment of a winter game (elk) reserve...” Stat. 293, dated Aug. 
10, 1912.  

2) “For the establishment and maintenance of a winter elk refuge in the State of 
Wyoming. . . .” 37 Stat. 847, dated March 4, 1913.  

3) “. . . all lands that now are or may hereafter be included within the boundaries 
of . . . the Elk Refuge, Wyoming,...are hereby further reserved and set apart for 
the use of the Department of [Interior] as refuges and breeding grounds for 
birds.” Executive Order 3596, dated Dec. 22, 1921.  

4) “. . . for the use of the Secretary of [the Interior] as a refuge and breeding 
grounds for birds. . . .” Executive Order 3741, dated September 20, 1922.  

5) “. . . for grazing of, and as a refuge for, American elk and other big game 
animals. . . .” Stat. 1246, dated Feb. 25, 1927.  

6) “. . . for the development, advancement, management, conservation, and 
protection of fish and wildlife resources. . . .” Fish and Wildlife Act of 1956.  

7) “. . . suitable for – (1) incidental fish and wildlife-oriented recreational 
development. (2) the protection of natural resources. (3) the conservation of 
endangered species or threatened species. . . .” 16 USC 460k-1 (Refuge 
Recreation Act of 1962). 

C.  The Goals of the NWRS (601 FW 1) are: 

1) Conserve a diversity of fish, wildlife, and plants and their habitats, including 
species that are endangered or threatened with becoming endangered. 

2)  Develop and maintain a network of habitats for migratory birds, anadromous 
and interjurisdictional fish, and marine mammal populations that is strategically 
distributed and carefully managed to meet important life history needs of these species 
across their ranges. 



3)  Conserve those ecosystems, plant communities, wetlands of national or 
international significance, and landscapes and seascapes that are unique, rare, declining, 
or underrepresented in existing protection efforts. 

  
4)  Provide and enhance opportunities to participate in compatible wildlife-

dependent recreation (hunting, fishing, wildlife observation and photography, and 
environmental education and interpretation). 

  
5)  Foster understanding and instill appreciation of the diversity and 

interconnectedness of fish, wildlife, and plants and their habitats. 
 

D. NER BEMP Goals, Objectives and Strategies.  The following are Goals of the BEMP, 
and specific objectives and approved strategies from the BEMP that are germane to the 
hunting program at NER. 

 
1)  Goal 1:  Habitat Conservation:  Provide secure, sustainable ungulate grazing 

habitat that is characterized primarily with native composition and structure 
within and among plant communities and that also provide for the needs of 
other native species. 
 

2) Goal 2.  Sustainable Populations:  Contribute to elk and bison populations that 
are healthy and able to adapt to changing conditions in the environment and 
that are at reduced risk from the adverse effect of non-endemic diseases. 

Objectives  

♦ Implement a phased approach to reducing the number of animals on feed 
while achieving the state’s population objectives. The first phase objective 
will be to reduce the number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of approximately 500 
bison(emphasis added) (see recommendation to the Wyoming Game and Fish 
Department below). The second phase objective will be to adaptively manage 
bison and elk populations to achieve desired conditions, with animals relying 
predominantly on available native habitat (on refuge, park, and forest lands) 
and cultivated forage (on the refuge). 

♦ For the bison population, work collaboratively with the Wyoming Game and 
Fish Department to maintain and ensure a genetically viable population of 
approximately 500 animals (five-year average), with as close to an even sex 
ratio as possible to maximize maintenance of genetic variation over time; and 
work cooperatively with the department to achieve this objective. 

Strategies  

Elk Population Control:  

•  Work with the Wyoming Game and Fish Department to increase 
harvest efficiency, such as by expanding hunting areas and 



opportunities on the National Elk Refuge (emphasis added) and by 
continuing to target cows on the refuge as well as in Grand Teton National 
Park. It will be the responsibility of the Wyoming Game and Fish 
Department to formally establish objectives and strategies after public 
review and approval by the Wyoming Game and Fish Commission. 
 

• Consider options on the southern end of the refuge designed to increase 
harvest opportunities for early migrating elk, such as implementing an 
early season hunt or other management options (e.g., public educational 
activities on the refuge). 

Bison Population Control:  

•  Working cooperatively with the Wyoming Game and Fish Department, 
implement a public hunt on the refuge to achieve a population objective 
for the bison herd of approximately 500 (emphasis added).   Manage the 
hunt in accordance with state licensing regulations and procedures.  
Determine start and end dates in collaboration with WGFD personnel. 
Prior to implementation, develop a refuge hunting step-down plan 
 

3) Goal 3.  Numbers of Elk and Bison:  Contribute to the WGFD herd objectives 
for the Jackson elk and bison herds to the extent compatible with Goals 1 and 
2, and the legal directives governing the management of the National Elk 
Refuge, Grand Teton National Park, and John D. Rockefeller, Jr., Memorial 
Parkway. 
 
Objectives  

♦ Work collaboratively with the Wyoming Game and Fish Department to 
achieve a herd objective of about 11,000 elk for the Jackson herd.  

♦ Work cooperatively with the Wyoming Game and Fish Department to 
maintain and ensure a genetically viable population of approximately 500 
bison. 
 

4) Goal 4.  Disease Management:  Work cooperatively with the State of 
Wyoming and others to reduce the prevalence of brucellosis in the elk and 
bison populations in order to protect the economic interest and viability of the 
livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison 
populations. 

E. Draft Visitor Services Goal from the NER Comprehensive Conservation Plan (CCP):  

“Enable a diverse audience to understand and appreciate the refuge’s wildlife 
conservation role in Jackson Hole, while safely enjoying year-round opportunities for 
wildlife-dependent recreation”. 



IV. Service Policy Considerations: 
 
A.  The policy of the U.S. Fish and Wildlife Service regarding hunting within the NWRS 
is found at 605 FW 2, as follows: 

1). The overarching goal of our wildlife-dependent recreation policy is to enhance 
opportunities and access to quality visitor experiences on refuges and to manage the 
refuge to conserve fish, wildlife, plants, and their habitats (605 FW 1.6). Hunting is an 
important wildlife management tool that we recognize as a healthy, traditional outdoor 
pastime, deeply rooted in the American heritage. Hunting can instill a unique 
understanding and appreciation of wildlife, their behavior, and their habitat needs.  

2). Hunting is an appropriate use of the Refuge System when compatible. It is also 
considered a priority general public use of the Refuge System and should receive 
enhanced consideration over nonpriority uses. We strongly encourage refuge managers to 
provide visitors quality hunting opportunities when compatible. Hunting programs can 
promote understanding and appreciation of natural resources and their management on 
lands and waters in the Refuge System. We rely on close cooperation and coordination 
with State fish and wildlife management agencies in developing and managing hunting 
opportunities on refuges and in setting refuge population management goals and 
objectives. Regulations permitting hunting of wildlife within the Refuge System must be, 
to the extent practicable, consistent with State fish and wildlife laws, regulations, and 
management plans. We encourage refuge staff to develop and take full advantage of 
opportunities to work with partners who have an interest in helping us promote quality 
hunting programs on refuges.  

B.  The guiding principles of the Refuge System’s hunting programs (605 FW 2.4) are to: 

1). Manage wildlife populations consistent with Refuge System-specific 
management plans approved after 1997 and, to the extent practicable, State fish and 
wildlife conservation plans; 

2). Promote visitor understanding of and increase visitor appreciation for 
America’s natural resources; 

3). Provide opportunities for quality recreational and educational experiences 
consistent with criteria describing quality found in 605 FW 1.6;  

4). Encourage participation in this tradition deeply rooted in America’s natural 
heritage and conservation history; and  

5). Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreational activities.  

C.  Refuge hunting and other wildlife-dependent recreation programs are developed in 
consultation with State Fish and Wildlife Agencies and with public involvement to provide 
quality programs that consider the following criteria (605 FW 1.6): 

1). Promotes safety of participants, other visitors, and facilities; 

http://www.fws.gov/policy/605fw1.html
http://www.fws.gov/policy/605fw1.html


2). Promotes compliance with applicable laws and regulations and responsible 
behavior; 

3). Minimizes or eliminates conflict with fish and wildlife population or habitat 
goals or objectives in an approved plan; 

4). Minimizes or eliminates conflicts with other compatible wildlife-dependent 
recreation; 

5. Minimizes conflicts with neighboring landowners; 
6). Promotes accessibility and availability to a broad spectrum of the American 

people; 
7). Promotes resource stewardship and conservation; 
8). Promotes public understanding and increases public appreciation of America’s 

natural resources and our role in managing and conserving these resources; 
9). Provides reliable/reasonable opportunities to experience wildlife; 
10). Uses facilities that are accessible to people and blend into the natural setting; 

and 
11). Uses visitor satisfaction to help define and evaluate programs. 

 
V.  National Elk Refuge Hunting Program Goals: (Note:  These are “original”, not quoted or 
pulled from any existing plans or documents – but we should state goals for the hunting program 
in this step-down plan and I propose these for consideration.) 

A.  Maximize use of public elk and bison hunting to reduce populations of both species to 
help achieve the goals and objectives of the BEMP.  By 2022, in cooperation with WGFD, NPS 
and USFS, manage the Jackson Elk Herd at the population objective of 11,000 elk, of which no 
more than 5,000 winter on NER, and manage the Jackson Bison Herd at the population objective 
of 500. 

B.  Use recreational hunting to minimize summer and early fall grazing by ungulates on 
NER.  Annually disburse early migrating elk and bison from refuge wintering grounds and delay 
arrival of large numbers of elk and bison on NER until after hunting season to extend the 
availability of natural forage and assist in reducing reliance on supplemental feeding, per the 
BEMP. 

C.  Provide the public, including youth, with an opportunity to engage in a quality, 
wholesome recreational experience that will increase their understanding and appreciation of the 
NER, NWRS, and America’s wildlife resources. 

 

VI.    Relationship of this Hunting Management Plan to the NER CCP.  

This is a “step-down” plan to the CCP.  The BEMP is incorporated into the CCP.  Following are 
Objectives for the Refuge Hunting Program extracted from the NER Draft CCP.  If these 
Objectives are modified following public review of the Draft CCP and in the final approved 
CCP, those modifications will be incorporated in this Hunting Management Plan.  Achieving 
these measurable objectives over the next 10 years will help accomplish the Hunting Program 
Goals listed in para. V. above, and the NER Visitor Services Goal at paragraph III.E., of this 
plan. 



A.  HUNTING OBJECTIVE 1 
Within 10 years, develop a hunting program for young people that provides quality hunting 
opportunities. 

Strategies 

• Work with the Boy Scouts of America and other outdoor-focused youth groups to 
identify important traits for a youth hunt. 

• Move the existing youth hunt to a time later in the hunting season when there are likely 
large elk numbers present on the refuge. 

Rationale 
Recruitment of young hunters into the hunting culture is critical to the continued public support 
of hunting as an accepted wildlife-dependent recreational activity, continued use as a wildlife 
management tool, and as the primary funding source for modern wildlife management. Key 
elements of any hunt for young people are preventing competition for game from adult hunters, 
adult supervision and mentoring, and quality opportunities to see and interact with wildlife. 

B.  HUNTING OBJECTIVE 2 
Within 5 years, develop bear attractant regulations for the refuge that address hunters and 
hunting practices. 

Strategies 

• Develop regulations that focus on reducing attractants to parking areas and vehicles. 

• Provide guidelines for refuge staff when a bear is present on the refuge. 

• Provide educational material and guidelines to hunters on bear behavior and what to do in 
the presence of a bear, including carrying and using bear spray. 

 

 

 

Rationale 
A significant population of grizzly bear lives at Grand Teton National Park. The bears are 
habituated to hunter-killed elk and bison and gut piles, and these food sources are an important 
part of their fall diet. The refuge hunting program produces large quantities of both carcass 
remains and gut piles throughout the refuge, and it is only a matter of time before park bears 
discovery this food source. 

C. HUNTING OBJECTIVE 3 
Within 10 years, develop a hunting opportunity for trophy bull elk on the refuge. 

Strategies 



• Work cooperatively with WGFD to develop a limited-quota, type 1, bull elk license 
specifically for the refuge. 

• Develop an antler point restriction to make sure only mature bulls are harvested.  

• Provide educational and outreach material to other refuge users and the public to educate 
them about the Refuge System’s mandate to provide recreational hunting opportunities 
when they are compatible with the purpose of the refuge. 

Rationale 
Congress has identified hunting as a priority wildlife-dependent use for the Refuge System. The 
National Elk Refuge uses hunting as an important wildlife management tool. Other opportunities 
such as a limited-quota bull hunt could be made available to hunters as long as these 
opportunities supported the purpose of the refuge. A limited-quota bull hunt would increase 
hunting interest in the refuge, attract more hunters to participate in the annual cow hunt, and 
introduce more hunters to the purpose and vision of the National Elk Refuge. 

D.  HUNTING OBJECTIVE 4 
Within 10 years, develop hunter-use management tools to better manage hunt program 
opportunities. 

Strategies 

• Work cooperatively with WGFD to develop hunter checkpoints and hunter success 
surveys. 

• Consider requiring mandatory reporting of tag use and harvest. 

Rationale 
Our current tools provide only minimum estimates of harvest and do not provide any data about 
hunter success or tag use on the refuge. More complete hunter use data would allow refuge staff 
to better manage refuge hunting opportunities and optimize refuge hunter use, distribution, and 
harvest management. 

E.  HUNTING OBJECTIVE 5 
Within 5 years, develop and implement guidelines for a commercial guided hunting and 
retrieval. 

Strategies 

• Coordinate with WGFD. 

• Set limits for the number of permits issued each season for guided hunting. 

• Set limits for the number of trips, guides, and clients per day per company. 

• Establish a permit fee for commercial hunting guides.  

 

Rationale 



Guided hunting and retrieval could increase hunter success and help meet population 
objectives for bison and elk. 

VII..  Description of the Hunt Area. 

The vast majority of NER’s 24,565 acres of habitat are open to elk and bison hunting annually.  
Small no-hunting zones are established for safety reasons around refuge facilities and at urban 
interfaces.  Elevations at NER range from approximately 6200’ elevation to 7200’.  Thirty-three 
plant community types have been classified at NER and the general breakdown of habitat types 
are as follows: 

Habitat  Acres  
Wetlands (2,676 total acres)  
Marshlands  630  
Wet Meadows  1,720  
Open Water  326  

Native Grasslands  8,092  
Sagebrush Shrublands  8,010  
Riparian Aspen Woodlands  3,227  
Conifer Forest  160  
Cultivated Fields  2,400  

Total  24,565  
 

For detailed information regarding the NER’s physical environment and habitats, please see the 
BEMP at:  http://fws.gov/bisonandelkplan/. 

 

 

VIII. Description of the Hunting Program 

   A.  Guidelines for the Hunt Program/Regulations: 

1)  State:  All hunting at NER is conducted in accordance with State of Wyoming laws 
and regulations governing elk and bison hunting in Wyoming.   

2)  Federal: 

The general regulations that govern all hunting on units of the National Wildlife Refuge 
System apply to hunting at NER and are found at 50 CFR 32.2. 

The following refuge-specific regulations governing hunting at NER are currently 
codified in the Code of Federal Regulations at 50 CFR 32.70: 

“32.70  Wyoming 

The following refuge units have been opened for hunting and/or fishing and are listed in 
alphabetical order with applicable refuge-specific regulations. 

http://fws.gov/bisonandelkplan/


National Elk Refuge 

A.  Migratory Game Bird Hunting (Reserved) 
B. Upland Game Hunting (Reserved) 
C. Big Game Hunting:  Hunters may hunt elk and bison on designated areas of the 

refuge subject to the following conditions: 
 
1.  We require refuge permits (Issued by the State of Wyoming) 
2.  Hunters may not be let out of vehicles on refuge roads 
3. Shooting from or across refuge roads and parking areas is not permitted.” 

No new/additional refuge specific hunting regulations are proposed for codification in the 
CFR. 

B. Annual Hunt Planning: 

NER follows Service policy (605 FW 2) including annual review of the hunt program, in close 
cooperation with the WGFD.  Regulatory changes involving such issues as open seasons for elk 
and bison, or numbers of either-sex or “cow only” licenses, etc. are handled through the state’s 
rule-making process, rather than by changing Federal Regulations.   We follow Service hunting 
policy:  “It is not appropriate to include details in the (codified) regulations.  Address details in a 
leaflet or permit application.”  Minor changes occur almost annually as the Refuge Manager 
works closely with WGFD colleagues to review biological and harvest data from previous years 
and attempts to fine-tune the following season’s hunt to maximize elk and bison harvest to help 
achieve the population and wintering elk distribution objectives of the BEMP.  Following 
coordination with WGFD, the state rule-making process is used to make regulatory changes, and 
a new, annual NER Hunting Leaflet and Map (Sample at App. 1) are prepared by the Service to 
make minor changes in details such as closed area boundaries, boundaries of areas where limited 
range weapons (archery, shotgun, muzzleloader, handguns) are allowed, designation of 
authorized parking areas, and times when some refuge roads may be open for game retrieval. 

C.  Licenses and Permits, Including Justification for Requiring Refuge Permits. 

WGFD has designated NER as Elk Hunt Area 77.  The entire refuge comprises Area 77.  The 
Refuge Manager annually designates areas open to elk and bison hunting in the annual Elk and 
Bison Hunting Information and Regulation leaflets.  Areas open to hunting are depicted on maps 
in the Information and Regulations leaflets and marked on the ground with signage. 

Almost all general or limited quota elk license types issued by WGFD are valid for hunting in 
Area 77, with exceptions published annually in WGFD Elk Hunting Regulations.  Because 
almost any Wyoming elk license can be used at NER, a special Refuge Permit is necessary to 
insure that there is not an unsafe density of hunters.  A maximum of 70 hunters/day (Steve- are 
you still good with this?) has been determined to provide sufficient dispersion of hunters to 
maintain a reasonable level of safety and hunt quality. 

Resident and non-resident hunters must first acquire a Wyoming Elk license and then they apply 
for a NER Hunting Permit through a computerized random drawing operated by WGFD.  In 
recent years NER Elk seasons have run from early October through mid-December, with ten 
(10), week-long hunt periods.  Seasons will be established annually by WGFD, in consultation 



with the Service, and elk hunts may be scheduled earlier or later in the year, as mutually agreed 
by the Service and WGFD and approved by the Wyoming Game and Fish Commission.  

During the first two permit periods in October, NER Elk Hunting Permit Holders must have a 
state license that allows killing of a bull elk, and hunters may take elk of either sex.  After the 
first two weeks, hunting on NER for the remainder of the elk season is for antlerless (cow/calf) 
elk only. 

Hunters may apply for an NER permit for one of the week-long elk hunts through a computer 
drawing generally conducted in late September, annually.  Specific instructions for the On-line 
Permit Application are included in the annual information and regulation leaflets, and posted on 
the NER website, with links to the WGFD Permit Application site.   

To help achieve the hunt program’s goal of reducing elk populations, the Service desires to issue 
as many of the available permits as possible.  Elk are not present on the refuge continually during 
the season.  The timing of elk migration from summer range to NER varies depending on factors 
such as weather, annual habitat conditions and hunting pressure on adjacent GTNP and BTNF 
lands.  We want to have as many hunters as safety can accommodate to be hunting when elk are 
present.  Hence, permits that are not issued during the initial random drawing will be 
subsequently issued on a first-come, first-served basis, online.  Additionally, Alternate Permits 
and/or Daily Permits may be available and issued through a combination of methods that may 
include, but are not limited to: on-line, call-in reservation, and first-come/first-served pick-up at 
a designated box on the refuge.  

Refuge elk hunting permits are limited to 70 per day (Steve are you still good with that number?) 
and are valid for any area of the refuge open to elk hunting.  There is no limit to the number of 
NER permits that elk hunters may acquire through various authorized methods, during the elk 
season.  Under current Wyoming regulations, hunters may acquire a maximum of three (3) elk 
licenses in any year.  Hunters may obtain NER Permits and may fill up to all three (3) valid 
Wyoming elk licenses while hunting on the NER.  Hunters with multiple state licenses can fill all 
of them during any day or hunt period covered by their refuge permit.  The Service imposes no 
daily bag limit other than the number of state licenses possessed. 

Wyoming Bison Hunting Licenses are issued by WGFD.  Successful applicants for Bison 
Licenses also receive a valid Refuge-Specific Bison Hunting Permit that is issued by WGFD 
with the license.  In recent years, bison hunting season has run from mid-August through early 
January, with 12 different hunt periods ranging from 6 to 13 days in length.  In the future, if 
approved by WGFD, bison seasons may be extended later in January. 

As with elk, bison are not present on the refuge every day during the hunting season, and their 
annual migration from GTNP to NER is variable, dependent on factors such as weather, and 
forage conditions.  It is the joint goal of the Service and WGFD to maximize bison harvest and 
reduce the herd until the population objective (post-hunt) of 500 is reached.  To maximize the 
opportunity to put licensed hunters in the field when bison are present, WGFD contacts 
permitted and licensed hunters by telephone, and issues Alternate permits to licensed hunters in 
an effort to have the maximum number of permitted hunters (40) in the field when there are 
bison on the refuge. 



D.  Hunting Units 

There are two designated hunting units at NER, the North Unit and South Unit.  Refuge Permits 
are valid in either unit.  The North Unit is a general weapons unit where hunters may use any 
firearm or archery equipment that is legal to hunt elk or bison with under state law.  In the South 
Unit, lying closer to the refuge’s urban interface and facilities, hunters are restricted to limited 
range weapons such as bow and arrow, muzzleloader, shotguns and handguns.  State law is 
followed regarding minimum requirements for such limited range weapons.  Within the South 
Unit, some areas that are closest to the urban interface, are further restricted to archery-only 
hunting.  The exact boundaries of the hunt units are subject to annual adjustment and are 
depicted in the annual Elk and Bison Hunting Information and Regulation leaflets, and marked 
on the ground with signs.  

E. Hunting and Supplemental Feeding 

While it is the Service’s goal to reduce reliance on supplemental feeding at NER, the timing of 
initiating supplemental feeding in any year is a decision reached in consultation  with WGFD 
and based on a variety of data including weather and forage conditions.  It is possible that at 
some time, a decision may be necessary to initiate supplemental feeding prior to the end of a 
hunting season.  If that ever happens, the Refuge Manager will close the hunt under the 
emergency provisions of 50 CFR 25.21(e) as necessary to protect refuge resources, and notify 
the public per 50 CFR 25.31.  We will not hunt and provide supplemental feed at the same time. 

F. Youth Hunts 

A special youth elk hunt is held on the first two days of the either-sex elk season in October.  
WGFD only issues Refuge Permits to youth, age 12 – 17 for that hunt period.  During the life of 
this step-down plan, but following approval of the NER CCP, additional opportunities for youth 
hunting may be developed in cooperation with WGFD.  Any new/additional youth hunting 
opportunities will be codified in WGFD regulations and printed in the NER’s annual Elk and 
Bison Hunting Information and Regulations leaflets. 

 

 

G. Opportunities for Disabled Hunters 

NER encourages hunters with disabilities to participate in the elk and bison hunts, and seeks to 
provide reasonable accommodation to facilitate their activities.  Hunters who have both a WGFD 
Disabled Hunter Permit and a NER Permit are eligible to reserve a designated accessible hunt 
site and are authorized to drive their vehicle to that site.   NER also recognizes WGFD’s 
Disabled Hunter Companion program.  Under this program a hunter with a qualifying disability 
can have a state-licensed companion who is allowed to assist the disabled hunter by firing a 
killing shot to kill and animal that was first shot by the disabled hunter.  (Steve:  please note that 
WGFD regs. currently state that special licenses that the state issues to hunters with qualifying 
disabilities,and  that permits those hunters to shoot game from a motor vehicle are not valid on 
NER and GTNP – I don’t know if that’s an issue for you or not but if you want to let those folks 



shoot from the vehicle, you may want to “clean it up” by asking the state to modify their reg and 
remove the prohibition.) 

H. Hunter Safety Certificates and Wyoming’s Hunter Mentor Program 

Wyoming regulations require hunters born after January 1, 1966 to possess a card or certificate 
documenting that they have taken and passed an approved Hunter Safety course.  NER also 
honors the Wyoming Hunter Mentor Program which allows first time hunters (youth and adults) 
to hunt with an approved Mentor without having first acquiring a Hunter Safety Card/Certificate. 

I. Retrieval of Harvested Elk and Bison 

In consideration of the “hunt quality” considerations listed in para. 4.C. above, and to maximize 
potential to harvest elk and bison, the operation of motor vehicles by hunters is restricted.  Elk 
and bison hunters must park in a limited number of designated parking areas, depicted on the 
annual leaflet/map, and marked on the ground with signs.  Additionally the annual leaflet/map 
and signage designates certain refuge service roads as “retrieval roads”.  Hunters are encouraged 
to drag their harvested elk and bison to the nearest retrieval road, where they are allowed to drive 
their vehicles, during designated hours, to retrieve their animals. 

J. Commercial Guiding Services 

Although NER is not a remote wilderness, much of the North Hunt Unit is rugged country with 
no or limited vehicular access.  Elk and particularly bison are very large animals, and some skill 
and equipment are requisite to successful hunting and processing of harvested animals.  Since 
our goal is to maximize harvest until desired populations are achieved, the NER permits two 
outfitters who provide optional guide services for permitted elk and bison hunters.  The program 
is a compatible commercial use of the refuge and fees that the permittees pay are deposited in the 
National Wildlife Refuge Account. 

In addition to the permitted outfitter/guides, NER also issues permits to two (2) “tag and drag” 
operators.  At their discretion, successful hunters can hire one of the permitted/authorized 
operators to retrieve harvested elk and bison using horses. 

K. Lead-Free Ammunition 

There is no requirement for hunters at NER to use lead-free ammunition.   The only legal 
requirements for weapons and ammunition are those established by WGFD for elk and bison 
hunters.  Data has confirmed that lead levels in the blood of scavenging birds has been reduced 
in years when some hunters voluntarily used lead-free ammunition and hunters at NER are 
encouraged to use lead-free ammunition as a matter of personal choice.  The NER may facilitate 
the distribution of lead-free ammunition donated by non-governmental organizations to hunters 
who desire to use lead-free ammunition.   

IX.  Species: 

NER has only been opened for the Big Game category of hunting in the CFR.  There is no 
hunting of migratory game birds or upland game at NER.  The only hunted species are elk and 
bison.   



The status, history, and biology of both the Jackson elk herd and Jackson bison herd are 
described exhaustively in the BEMP and Environmental Impact Statement for the BEMP.  Brief 
descriptions of status both species are included herein. 

A. Elk 

The Jackson elk herd is one of the most studied and intensively managed big game populations 
in the United States, and perhaps in the world.  Since approval of the BEMP, the Service and 
partner agencies have made progress in reducing the Jackson elk herd from a population of 
approximately 12,855 in 2005-2006 to approximately 11,500 (check this for the official WGFD 
post-hunt population estimate!!) in 2014.  That is approaching the Goal of the BEMP for a 
Jackson elk herd of 11,000 animals.   

No progress has been made in achieving the BEMP goals and objectives related to the 
distribution of wintering elk.  The BEMP goal is for NER to winter 5,000 elk, but there has been 
no reduction in the number of elk wintering on NER since 2006.  In the winter of 2005 -2006 
approximately 6,800 elk wintered at NER.  The number of elk on refuge feedgrounds from 1991 
– 92 through 2005 – 06 ranged from 3,300 to 11,000, and averaged about 7,100.  Since the 
BEMP was signed the number of elk wintering on the NER has ranged from XXXXX to 
XXXXX (need data from 2007  - present!!!) in 2006 – 07 through 2013 – 14, and was 
approximately 8,300 at the time of this writing, late winter 2014. 

Hunter harvest accounted for nearly 90% of adult mortality in the Jackson elk herd during the 
1990s (B. L. Smith 2000). The harvest rate has averaged 20% of the herd during the period 1985 
- 2005. Annual harvest from 1998 to 2002 ranged from about 2,300 to 3,300, and approximately 
16% of the pre-hunt Jackson elk herd population was removed. Smith and Anderson (1998) 
found that females one year or older out-survived males in the same age class during the fall 
hunting season (0.890 and 0.729, respectively).  

Harvest rates from 1978 to 1984 differed for elk summering in Grand Teton National Park (17%) 
and those summering outside the park (24%) (Smith and Robbins 1994). Later harvests (1991–
93) showed the same percentage for elk in the park, but outside the park seasons were more 
restrictive, and the harvest rate decreased from 24% to 16% (Smith and Anderson 1998).  

Over the period 1986 – 2006, harvest in GTNP has contributed about 25% to the total harvest in 
the Jackson elk herd, and harvest on the refuge has contributed about 10%. The remaining 65% 
of the harvest takes place mainly in the national forest.  Since implementation of the BEMP, Has 
anything changed – need data for 2007 – 2013, 

B.  Bison 

The Jackson bison herd derives from a population of 11 adult bison and 4 or 5 calves that 
escaped from the Jackson Hole Wildlife Park, near Moran Junction in the northern end of the 
Jackson Hole Valley in 1968.  In 1969, the herd was allowed to free-range, and established fairly 
well-defined movement patterns within GTNP.  Since 1975, however (and with the exception of 
a very mild winter in 1976 – 77), the herd has wintered on the NER.  Within a few years of 
establishing the pattern of wintering at NER, bison discovered the supplemental feed put out for 
elk.  Efforts to haze bison off the feedgrounds were largely unsuccessful and refuge staff began 



to liberally feed the bison to keep them away from elk feedlines and minimize conflicts between 
elk and bison. 

Since they began wintering on supplemental feed, the productivity of the Jackson bison herd 
increased sharply and the population began growing rapidly.  Prior 1976, the herd never 
numbered more than a few dozen, but it exceeded 100 for the first time in 1986.  The Wyoming 
legislature authorized a wild bison reduction season in 1989, and 37 bison were taken by hunters 
in the 1989 – 90 and 1990 – 91 hunting seasons before the bison hunts on NER were suspended 
as a result of the series of lawsuits described in the Introduction. 

Between the cessation of NER bison hunting in 1990 and resumption as a result of the BEMP in 
2007, bison were hunted near the refuge on the Bridger Teton National Forest (BTNF).  
However, harvest was low, ranging from only 4 bison in 1998 to a high of 47 in 2002.  The 
harvest was primarily of bulls, and was not sufficient to limit growth of the herd.  By the time 
hunting on the refuge resumed in 2007, the herd had grown to 1,200 animals (need to check that.  
Graph in BEMP, pg. 88 shows about 950 in 2006. 

The Service and WGFD have been more successful in making progress toward the BEMP 
approved population goal of 500 bison than we have in reducing the number of elk wintering at 
NER.  Since 2007, annual harvests of bison have ranged from a low of XX in 200? – 0?, to a 
high of XXX in 20?? -??.  A total of XXX bison of the Jackson herd have been taken by hunters 
since 2007 with  ??% of that harvest being taken on NER and ??% on BTNF or private lands. 
(NEED DATA).  Bison are not hunted on GTNP. 

By late winter, 2014, the Jackson bison herd numbered 850 (CHECK THIS).  With XX% of the 
harvest occurring on NER, continued and expanded hunting on the refuge are essential to 
achieve the joint state/federal population objective of 500 for this herd.  When that objective is 
achieved, bison hunting will continue to be required annually to manage the population.  

X.  Staffing and Funds 

It is anticipated that planning and execution of the big game hunting program at NER requires 
annually approximately 200 staff-days (1600 hours) of work.  The effort is spread among the 
Project Leader, Deputy Project Leader, and staff from the refuge’s biological, visitor services 
and law enforcement programs.  The estimated annual cost of the hunting program is $75,000, 
which is well within the annual operating and maintenance budget of NER (over $1M).  (Note: 
Steve.  I took these numbers partially from Barry’s 2006 CDs for the elk and bison hunts.  He 
estimated that the bison hunt required 95 staff days and the elk hunt at 105 staff days, and 
estimated the cost of each at $26,000 for a total of $52K.  I have retained his estimate of staff 
time, but have increased the estimated cost of the hunting programs, as I believe $52K is too low 
for 1600 hrs. of staff work plus publications, fuel,etc.)  I’ll use 200 staff days/1600 hrs. and $75K 
here and in the draft CD.  You can change at your discretion if you think that is too conservative 
or liberal). 

Staff and monetary resources expended by the refuge are augmented by the services of volunteer 
employees and work conducted through the partnership with WGFD. 

 



XI.  Measures Taken to Avoid Conflicts with Other Management Objectives 

A.  Biological Conflicts 

The biological conflicts associated with the hunting of elk and bison at NER are very limited.  
Indeed, hunting is necessary to reduce wintering ungulate populations and that is necessary to 
reduce damage to riparian and other woody vegetation needed to maintain healthy 
aquatic/wetland habitats on the refuge and maintain/improve habitat for migratory birds. 

The greatest potential for a biological conflict is related to the grizzly bears.  This potential 
conflict is actually more of a legal than a biological issue.  Grizzly bears are biologically 
recovered in the Greater Yellowstone Ecosystem, and should be managed by WGFD as a 
valuable big game animal.  Unfortunately, due to litigation by environmentalist whacko groups, 
the grizzly bear remains listed as a Threatened Species under the federal Endangered Species Act 
(ESA). (just wanted to see if you were actually reading this!!) 

Grizzly bears in the Greater Yellowstone Ecosystem have become habituated to gut piles of 
hunter-killed elk and bison as a source of food in the fall when the bears are undergoing pre-
hibernation hyperphagia.  Grizzlies, which have not been legally hunted for decades, now appear 
to associate gunfire with food and in recent years there have been regular confrontations between 
bears and hunters – resulting in multiple deaths of both man and beast.  These conflicts have 
occurred in BTNF, GTNP and elsewhere in grizzly habitat in Wyoming and Montana.  In 2012, a 
grizzly was killed by elk hunters who apparently surprised it on an elk carcass in GTNP. 

Until summer of 2013, no grizzly bears had been observed on the NER since the early 1990’s.  In 
August 2013, during bison hunting season, a sow grizzly with cubs was observed in the North 
Hunt Unit of NER.  Whether or not grizzly sightings will become regular at NER is unknown, 
but there is a healthy bear population at the adjacent GTNP, and there is potential for grizzlies to 
occur at NER at any time, especially during the hunting season. 

Following the grizzly death in GTNP in 2012, the NER and GTNP reinitiated consultation, 
pursuant to Section 7 of the ESA, for the BEMP, including the hunts.  The final Biological 
Opinion, issued by the Wyoming Ecological Services Field Office of the Service concludes that 
the BEMP (including hunting elk and bison on NER and GTNP) in not likely to jeopardize the 
continued existence of the grizzly bear.  The Biological Opinion includes an Incidental Take 
Statement, Reasonable and Prudent Measures to minimize the impacts of incidental take of 
grizzly bears, Terms and Conditions and Conservation Recommendations.   

NER has implemented the recommended Reasonable and Prudent Measures of the Biological 
Opinion:  (Note Steve:  I do not have the new BO that you recently received after reinitiating 
consultation.  If there are any new/additional RPMs that were added to the original BO from 
2007, those should be addressed here). 
 

“RPM 1 Minimize the likelihood of hunting-related human/grizzly bear conflict associated 
with the Project through the education of hunters. 

In 2013, NER, in cooperation with WGFD, hosted a grizzly bear education program at the 
Jackson Hole Visitor Center.  The refuge posted grizzly bear education information on its 



website and issued press releases to educate hunters and the general public about avoiding 
conflicts with grizzlies.  The refuge also distributed bear spray canisters, provided by a non-
governmental organization to hunters on a voluntary first-come, first served basis.  These types 
of education efforts to mitigate the potential for hunter/bear conflicts will continue throughout 
the life of this plan and the NER big game hunting program. 

It has been determined through the Section 7 process that the BEMP and refuge hunting program 
will have no affect/no adverse modification on Canada lynx, yellow-billed cuckoo of greater 
sage grouse.  

There are no other known conflicts between elk and bison hunting and other wildlife, habitat or 
NER biological programs or objectives. 

B.  Public Use Conflicts 

(Steve: Note, I do not have access to your recent RAPP reports for total visitation in 
each category.  I used partial data from Lori’s 2012 and 2013 Public Use reports in 
writing this, but did not see visitation figures for Number of Hunters in those reports, 
or number of visits for fishing, wildlife observation along the county road and bike 
path, etc.  If you are not satisfied with this, may need to ask Lori to edit and add any 
visitation numbers you feel are necessary). 

NER hosts hundreds of thousands of visitors annually, however, most of the refuge is closed to 
public access, and the vast majority of refuge visits occur at specific sites around the periphery of 
the refuge.  For example during 2012 – 13, an average of 300,000 people visited the Jackson 
Hole & Greater Yellowstone Visitor Center, which is located on NER.  The facility serves as the 
refuge visitor center and is managed by the Service, but also serves as a contact, information and 
interpretive and education center for BTNF, GTNP, WGFD, and the Jackson Chamber of 
Commerce. 

The popular Sleigh Ride program, operated by through a concession contract, attracts 20 – 25 
thousand visitors per year and provides the public with a unique opportunity to observe large 
concentrations of elk at close range.  The Sleigh Ride program usually begins immediately after 
the close of elk season. 

Wildlife observation and photography are important forms of wildlife dependent recreation at 
NER, with far more participants than the hunting program.   Almost all of those uses occur in 
conjunction with the Sleigh Ride program, and from pull-offs along Highway 89 and the 
adjacent seasonal bike path along the refuge’s western border, or along the County Road that 
runs along the east side of the refuge.  Other than fishing, which is permitted seasonally in Flat 
Creek and Nowlin Creek, elk and bison hunting are the only public use programs providing 
unguided (by Service personnel) public access to the interior portions of the refuge. 

Because of spatial and temporal zoning, there is no other public access in the North or South 
Hunt Units during the hunting seasons, there are no significant conflicts between the hunting 
program and other public use programs at NER.  Because the hunting program is so essential in 
managing elk and bison populations and the fact that those herds are currently above the carrying 
capacity of available winter range, any conflicts that might arise during the life of this plan will 
have to be resolved in favor of continuing the hunts to maximize harvest.  From the perspective 



of achieving refuge purposes and the mission of the NWRS, elk and bison hunting are the 
highest priority public uses at NER. 

C.  Administrative Conflicts 

There are no known administrative conflicts at NER related to elk and bison hunting. 
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EXECUTIVE SUMMARY  
 
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(MSP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.  The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s.  This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11.  Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge.  Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from YNP were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
This MSP addresses several objectives under a 
broader BEMP goal of sustainable populations, 
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which directed the agencies to: 1) develop a 
dynamic, structured framework for reducing NER 
supplemental feeding; 2) implement a phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2, elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge, 2) desired herd sizes and 
age/sex ratios, 3) effective mitigation of bison 
and elk co-mingling with livestock on  private 
lands , 4) winter distribution patterns of elk and 
bison, 5) prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.  In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
adaptive modifications to the approach when 
indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 

and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the 3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of MSP strategies will 
require knowledge of several bison and elk herd 
attributes.  Because we are interested in reducing 
the intensity of elk and bison feeding throughout 
the entire winter season, which includes both the 
number of animals on feed and the duration of 
feeding, we will use measurements of elk-fed-
days (EFD; the total number of elk fed per day per 
season derived from daily feedground estimates) 
and bison-fed-days (BFD; the total number of 
bison fed per day derived from daily feedground 
estimates) to evaluate feeding intensity.  For 
example, if 5,000 elk were  fed for 100 days 
during a given winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-MSP period from 
2008-2016 was 487,838 EFD (range = 223,614-
746,800), and 45,224 BFD (range = 26,035-
82,124).  Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under the 
MSP.  Reductions in EFD and BFD could be 
achieved through reducing the length of the feed 
season, reducing the number of elk and bison on 
feed, or some combination of both factors. 
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP did not provide 
specific measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  These levels of reduction are consistent 
with elk and bison predominantly relying on free 



 

v 
 

standing forage rather than supplemental feed. 
 
Similarly there are population-specific objectives 
derived from the BEMP and Phase 1 of the MSP 
for 5,000 elk wintering on NER and 500 bison 
wintering in the Jackson Hole area.  Progress 
towards these objectives will be measured using 
annual classification counts and the average 
number of elk and bison counted during daily 
feedground estimates. 
 
 
Chronic Wasting Disease.  As of 2016, CWD has 
been detected within 40 miles of the Jackson Elk 
Herd (JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk.  Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
based on implementation of WGFD’s CWD 
management plan (WGFD 2016). 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs/acre along 
transects in areas with highly preferred grasses.  
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk and bison 
fed days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding. 
 
During the first several years of MSP 

implementation, the initiation of feeding will be 
delayed for short durations of time (days).  This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding 
and identify private land conflict areas that may 
require focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range. However other factors 
outside of the scope of this plan such as wolf 
numbers and distribution could reduce the 
effectiveness of this strategy. 
 
 Variables that influence feeding initiation date 
will be considered (Table 4, Fig. 10). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28. Under the 
MSP, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality.    
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so 
in February, when food stress and the potential 
for animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage.  
And finally, the distribution of animals, 
particularly on private, livestock producing lands, 
would be considered prior to delaying feeding 
initiation date. 
 
Monitoring programs will include measures of elk 
calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age classes 
and calves.  If MSP implementation results in 
winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years. 
 
In the early years of MSP implementation, the 
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seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the MSP is implemented.  
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits, 
allowing a bow season near developments on the 
NER,  delaying the elk season so it will better 
coincide with migration timing, and alternating 
areas that are closed and open to hunting over 
time to encourage animal movements or 
facilitate harvest.  
 
Based on summer bull ratios in GRTE that were 
chronically below 35 bulls:100 cows, permit types 
for the park’s elk reduction program (ERP) went 
to “antlerless only” in 2012.  Additionally, the 
“antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
hunting opportunities are considered.  
 
The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in 
the proportion of NER elk that occupy winter 
ranges immediately adjacent to the Refuge. If 
efforts to encourage increased use of native 
winter range are unsuccessful, agencies will 
collaborate with the WGFD in the public process 
of reviewing and adjusting the future JEH 
population objective. This will provide a level of 
harvest flexibility more commensurate with 
addressing changes in herd distribution. 
 
Bison hunts on the NER (bison hunting is 

prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration will be given to 
reducing the bison herd population objective in 
the future through collaboration with WGFD. 
Lowering the Jackson Bison Herd objective and 
population would reduce winter NER forage 
consumption and further reduce the need for 
supplemental feed.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands.  Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge.  NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st . 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in limited areas to separate elk 
and bison from livestock feed lines, hazing elk 
and bison away from livestock feed lines, and 
purchasing private lands easements or leases to 
prevent co-mingling.  A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  Various approaches to 
restore the Kelly Hayfields in GRTE (4,500 acres) 
were initiated in 2008. Work  will likely be 
complete in 2035.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and providing visitor 
opportunities to enjoy wildlife viewing within a 
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natural setting.  The restoration process involves 
removal of non-native vegetation, collecting and 
propagating  native seeds and plants, as well as 
the seeding of native plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
 
Strategies Considered But Rejected 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were 
rejected because they were not included in the 
BEMP preferred alternative and/or because there 
was not support for them by cooperating 
agencies. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; 3) determining elk 
and bison fed days each feeding season; 4) 
estimating winter mortality; 5) brucellosis 
seroprevalence rates; and 6) CWD surveillance.  
In many cases, attribute baselines for the period 

preceding implementation of this plan have been 
developed for comparison after the plan is 
implemented. 
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
and sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in management direction will be presented in an 
annual MSP update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge.  The general public and especially key 
stakeholder groups must understand the 
biological needs for and strategies of the MSP in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods.  A detailed communication plan has 
been developed that identifies key messages and 
utilizes a variety of outreach methods, including 
print, video, and voice material, utilizing social 
media, and meetings with elected officials, state 
and local governments, agency and tribal 
partners, community organizations, stakeholders, 
and the general public. 
 
Schedule 
GPS collars were deployed on 30 adult cow elk in 
February 2016. Assuming adequate funding, , 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This MSP has been developed expressly for that 
purpose. 
 
Bison and Elk Populations  
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley.  Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The JEH occupies approximately 8,000 km2 in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands.  Summering areas occur 
throughout the herd’s range and for convenience 
are divided into five geographic regions that 
include GRTE, Yellowstone National Park (YNP), 
the Gros Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes private 
and public lands in the vicinity of GRTE’s 
southwest boundary. 
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations.  Elk are just as important to 
today’s residents of the valley.  Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs.  Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square.  Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay.  According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data).  Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the JEH was 
believed to be largely confined to Jackson Hole 
and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s>  Primary 
reasons for these mortality events included the 
loss of available winter range in Jackson Hole 
from new ranching operations and a and 
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expansion of Jackson.  This prompted local 
citizens and organizations, as well as state and 
federal officials in Jackson Hole, to begin feeding 
elk in the winter of 1910–11.  Congress heeded 
the appeals for assistance and on August 10, 

1912, appropriated $45,000 for the purchase of 
lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293).  The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Hoback River drainage (the latter is not within the 
JEH’s range). 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  In recent times the population  has 
fluctuated near the herd objective of 11,000 that 
was adopted by the WGFD (Fig. 2). 
 

 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents.  Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in GRTE 
with the Teton Range in the background is a 
treasured opportunity for many of the valley’s 
visitors.  Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of particular 
interest to nearby American Indian tribes and 
tribes in other parts of the United States because 
the animals are central to their culture and 
tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 

Wildlife Park near Moran.  The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 
Zoological Society, the Jackson Hole Preserve, 
Inc., and the WGFD.  A population of 15–30 bison 
was maintained in a large enclosure there until 
1963, when brucellosis was discovered in the 
herd (likely transferred with the original 20 
animals from YNP).  At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained.  In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd.  In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely.  The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and this allowed the bison to range 
freely and was consistent with National Park 
Service wildlife management policy.  The herd 
remained small and wintered mostly in the Snake 
River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there.  The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers.  
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, and 
they have continued to do so ever since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3).  
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk.  
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984.  As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands and thereby 
reducing availability of these habitats to other 
wildlife as well as unusually low winter mortality, 
which has affected predators and other species 
and has required intensive hunting programs.  
 
Planning History 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 

the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the NER, GRTE, YNP, BTNF, and WGFD, who 
meet at least annually to coordinate 
management of the population and its habitat.  
Coordination of bison management began soon 
after they started frequenting the NER in 1976 
and using supplemental feed provided to elk in 
1980 (Fig. 3).  Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 
while data were gathered for a long term plan 
occurred in 1988.  It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat in the NER and GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE in concert with 
the parks enabling legislation, allow the WGFD to 
continue to vaccinate elk and bison for brucellosis 
using existing vaccines until more effective 
vaccines become available, and develop a 
dynamic framework of management actions 
which adaptively decrease the need for 
supplemental feeding on the NER.  This Bison and 
Elk Management MSP was developed to address 
the latter and specifically addresses the criteria 
for a structured framework listed on page 5 of 
the Record of Decision (Fig. 4).  It does not 
address other on-going bison and elk 

management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of the MSP 
for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010, the United States District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011, the plaintiffs appealed this 
ruling to the United States Court of Appeals for 
the District of Columbia Circuit.  This Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their likely 
effect on the environment, and substantial 
involvement of the public in the process. This 
MSP does not duplicate or add to this process.  It 
is designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

http://www.fws.gov/bisonandelkplan
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will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
Management Step Down Planning 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives.  Four 
elements generally included in an adaptive 
management approach include: 1) well defined 
and mutually agreed upon objectives; 2) 
knowledge (including descriptive models) of the 

dynamics of the system being managed; 3) clearly 
articulated management actions and strategies; 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
This MSP utilizes adaptive management planning 
principles but is not intended to include all of the 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This MSP is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5). 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 

opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This MSP addresses four objectives 
under the goal of sustainable populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1, the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Step Down Plan objectives shaded) 
 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing 
NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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population of bison to the BEMP recommended, 
and WGFD adopted, objective of 500.  In Phase 2, 
the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage.  Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate bison 
and elk livestock conflicts; such as co-mingling on 
private lands during high risk disease 
transmission periods; 4) maintaining desirable 
winter distribution patterns of elk and bison; 5) 

the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases; and 6) public 
support.  In short, the overall objective of this 
plan is to outline a framework for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.

 
MANAGEMENT ACTIONS AND STRATEGIES 
 
Background The principle goal of reducing reliance on 

 

Figure 5.  Relationship of MSP to the 2007 Bison/Elk Management plan goals, phasing of objectives, and 
consideration criteria for reducing the reliance of elk and bison on supplemental feed during Phase 2. 
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supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the NER each year in all but 
9 winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during winter 
months is powerful to both species, and their 
knowledge of NER feed grounds has been passed 
down through generations.  As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years.  Because use of feed grounds 
is a learned behavior, decreasing feed season 
length will potentially reduce the likelihood of elk 
that winter on native range finding NER feed 
grounds.  Over time this could result in a greater 
percentage of elk using native winter range 
relative to NER feed grounds.  Because it is largely 
unprecedented, the concept of modifying this 
behavior on such a large scale is daunting and 
poses questions for which there are no 
immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 
and unanticipated results are likely.  Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into 3 broad categories: 1) timing and 

duration of winter feeding; 2) timing and 
intensity of hunting; and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD.  Since then, important changes have taken 
place, some of which are advantageous to this 
effort and some of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson Elk Herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the JEH 
that winters on NER has increased dramatically 
(Fig. 6), this will make achieving the Phase I 
objective of 5,000 elk on feed and any future elk 
population reductions more difficult.  Preliminary 
modeling suggests that the increasing proportion 
of the JEH wintering on NER has been associated 
with 1) changes in elk winter distribution 
associated with wolves (NER, unpublished data) 
and 2) high numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et 
al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013.  In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
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portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased.  
A strong, credible body of scientific evidence 
shows that climate change is occurring, is caused 
largely by human activities, and poses significant 
risks for a broad range of human and natural 
systems (National Academy of Science 2010).  
Ecological systems in the GYE are likely to be 
affected and associated changes may have 
implications for elk and bison management. 
Moderate term to long term effects of climate 
change in Jackson Hole will likely include 
increases in average temperature, a reduction in 
the duration and distribution of snow cover, an 
increase in the number of frost free days, 
increased wildfire frequency, and changes in 
plant community composition and structure 
including loss of forest and shrub cover and an 
increase in invasive plants (Riginos and Newcomb 
2015). The net effect of these changes relative to 
the implementation of the MSP remains 
uncertain. 
 
Current Management 
Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 

in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to MSP strategies 
that will follow.  
 
Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with 
livestock, and keep elk off adjacent roadways, elk 
occur at numbers and densities well in excess of 
carrying capacity (Smith et al. 2004, Lubow and 
Smith 2004).  Considerable evidence suggests 
that Chronic Wasting Disease (CWD) transmission 
and prevalence are density dependent (Peters et 
al. 2000, Williams et al. 2002).  Monello et al. 
(2014) found that elk densities of 15-110/km2 
(0.06 to 0.45/ac) in Rocky Mountain National 
Park were associated with 13% CWD prevalence, 
and they predicted elk population declines when 
CWD prevalence exceeded 13%.  NER elk 
densities range from 77-16,850/km2 (0.31-68/ac; 
NER unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
declines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.  Therefore, the 
purpose of this feeding “trigger” is to keep elk on 
the NER and prevent them from searching for 
forage off the NER, which would increase the 
potential of comingling with cattle causing 
damage to private lands, and moving across 
Highway 89 where the risk of vehicles hitting elk 

 

Figure 6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80
El

k 
on

 F
ee

d 
: E

st
. P

op
ul

at
io

n 

Year

Proportion of Elk on
NER Feedgrounds

Trend



 

 12  
 

is high.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to represent 
plant communities that are highly preferred by 
elk due to plant species composition and the 
persistence of green vegetation.  Weekly 
sampling begins in late December to estimate 
available forage biomass at each index site.  
When average available forage across index sites 
is below 300 lbs/ac, biologists typically 

recommend that supplemental feeding be 
initiated. 
 
During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range 
= 30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 
April).  Variation in feeding initiation and 
termination dates has been based on winter 
conditions and a desire to avoid elk-cattle 
comingling on nearby private lands.  Coordination 
of winter feeding dates on the NER and WGFD-
operated Gros Ventre drainage feedgrounds 
(Alkali, Patrol Cabin, and Fish Creek) occurs 
annually to help minimize movement of elk 
between these areas.  This coordination will 
continue regardless of the management strategy 
employed.  The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feedgrounds and native range is shown 
in Table 2. 
 
Bison discovered refuge feeding operations in 
1980, and since that time they have been fed 
each year to help minimize disruption to elk 
feeding operations.  Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
provide a heavy feed ration, which helps keep 
them in this area.  This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 
 
Harvest 
Total hunter harvest of the JEH was gradually 

 

Figure 7.  Estimated elk harvests for the Jackson Elk 
Herd and the amount of that harvest that occurs in 
Grand Teton National Park, 2000–2014. 
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Table 2.  Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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reduced over the last decade as the population 
neared objective (Fig. 7).  Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2015, 422 ± 102 (mean 
± SD, range = 329-612) hunters harvested 196 ± 
95 (range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE provided 
for a controlled reduction of elk, when necessary, 
in specific portions of the park, primarily east of 
the Snake River.  Elk reduction programs have 
taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8).  Season dates have varied 
over the years but recently have run from mid-
October to early-December.  The GRTE harvest 
accounts for about 25% of the JEH overall 
harvest, thus has been an important factor in 
regulating the population.  Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased the 
need for large harvests in GRTE. 
 
Bison hunting begins 15 August and ends in early 
to mid-January.  Most harvest occurs on the NER, 
with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, harvest has been 210 ± 45.5 (range 139-
301) bison per year.  This level of harvest has 
been sufficient to arrest the exponential growth 

of the population, reducing bison numbers from 
the peak in 2007 to about 700 animals in winter 
2015 (Fig 3).  Tribal bison harvest of up to 5 
animals for ceremonial purposes was authorized 
in the BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  
 
Bison hunting is not allowed in GRTE because of 
long standing NPS policy that prohibits most 
hunting in national parks.  Bison quickly learned 
to take advantage of the safety of GRTE, which 
has made  hunter harvest goals difficult to 
achieve.  Many bison stay in GRTE during the 
hunting season, with only occasional short term 
movements to the NER, until severe winter 
conditions occur.  In response, NER and WGFD 
managers have attempted to extend the hunt to 
late January while minimizing the conflict with 
the initiation of winter feeding.  The 
unpredictable nature of winter conditions that 
time of year makes this challenging, and has (or 
could) result in the use of emergency season 
extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year-round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective.  The strategy is 
typically employed during 3 time periods: 1) in 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) in July when 
some bison typically return to NER; and 3) in the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff also 
occurs on private lands adjacent to NER 
periodically throughout the year. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 

 
Figure 8.  Elk harvest in Grand Teton National Park, 
1950-2015. 
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restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding.  Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment.  Of 
the 1,235 acres undergoing treatment, 745 acres 
has been seeded with native grass, shrub, and 
select forb mixes, and 89 acres is considered fully 
restored.  Two-hundred and seventy-five of these 
acres are currently fenced to reduce grazing 
pressure of early native vegetation establishment 
from bison and other ungulates.  An additional 
490 acres are targeted for native seeding in 2016 
once removal of the invasive vegetation is 
successful.  All treatments are monitored for 
native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  Invasive plant treatments may have 
to continue indefinitely.  GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands.  Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas.  It is 
important to note that the county has a “wildlife-
friendly” fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 

 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in February and includes ground 
counts of animals on feed at the NER and aerial 
counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement.  Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
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species on supplemental winter feeding. 

 
Initial success of the MSP will be a consistent 
decline in the 3-year running average of elk and 
bison fed days from the established baseline.  
While the BEMP does not provide specific 
measurement criteria to determine when the 
NER has successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  This level was chosen to define success 
because it suggests that elk and bison will be 
predominately foraging on free standing natural 
and cultivated forage rather than on 
supplemental feed. 
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE and the BTNF. Such improvements could 
increase elk and bison use of native winter range 
off the Refuge while simultaneously reducing use 
of feedlines. Similarly, compliance with the 2015 
sage grouse amendment to the 1990 Bridger-
Teton National Forest Land and Resource 
Management Plan and the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5 and supplement 2013-3) could affect 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 

Table 3.  Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this MSP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the BEMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below.  The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
function and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 
Objective: 1) Implement a phased reduction of 
animals on NER feed to 5,000 elk and 500 bison, 
and, 2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 
 
The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison.  
The second phase will be to adaptively manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and USFS 
lands) and cultivated forage (NER).   

 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. Efforts 
to scale back elk supplemental feeding 
operations in other parts of North America have 
been rare and fraught with controversy (Smith 
2001). The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.  Inability to 
meet this objective under the strategies 
presented here would trigger a thorough 
evaluation and consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 
conduct intensive surveillance for CWD in the JEH 
unit.  GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids.  Although this effort indicates that 
CWD is not currently found in the JEH, continued 
surveillance at sample sizes sufficient to detect 
1% prevalence with 95% confidence annually will 
be critical to ensure a timely management 
response and limit the long-term population 
effects of the [USFWS and USNPS, 2007b].  Given 
that CWD has been detected within 40 miles of 
the JEH in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance is 
warranted.   
 
In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan.  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration if CWD 
be is detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH 
is essential to allow implementation of 
management responses. 
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The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range.  To reduce supplemental feeding, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, which is the parameter we will use to 
measure progress toward reducing reliance on 
supplemental feeding.   

During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).  This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, and targeted mitigation on private 
lands is achieved as needed, feeding delays will 
be extended depending on several variables 
(Table 4, Fig. 9).  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 

February 28. Under the MSP, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality.    For example, 
delaying feeding by two weeks in January is likely 
to be more successful in dispersing animals to 
native range than doing so in February, when 
food stress and the potential for animals to move 
to private lands is greater.  Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted 
in an acute and large reduction in available 
forage. Forage availability would also be affected 
by the numbers of elk and bison on the NER.  And 
finally, the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation date. 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
more dominant animals, they have limited fat 
reserves, and are more susceptible to cold 
temperatures than larger animals. Monitoring 
programs will include measures of elk calf winter 
mortality on NER. The BEMP anticipated that 
total elk winter mortality (currently 1-2%) could 
increase up to 3 percentage points under the 
preferred alternative, with most of the increase 
in elk mortality occurring amongst very old age 
classes and calves.  If MSP implementation results 
in winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years (Appendix 1). 
 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date during the period of MSP 
implementation. 
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The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the JEH is at the Wyoming Game and 
Fish Commission established objective of 11,000 
animals, which means there is less flexibility in 
manipulation of harvest regimes than there 
would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of proposed take.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk.  Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide distribution 
of harvest, and mitigation for impacts on other 
resources and visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future JEH 

population objective.  Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants which has led 
to significant increases of winter elk 
concentrations on the NER. 
 

The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
end dates that are commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution.  Special 
limited hunts designed to discourage bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson will also be 
considered.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached, WGFD will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
 
A cattle guard was installed on the Refuge Road 

 

Figure 9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.  Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives, but also that elk are 
sensitive to hunting pressure which can cause elk 
movements to areas that cause management 
issues for WGFD.  NER officials will work with 
BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future.   
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this MSP framework.   

 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, such as requiring 
depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD.  These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
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A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in maximizing 
publicsafety and minimizing private property 
conflicts.  Currently, bison are hazed northward 
when they drift south of Miller Butte.  A cattle 
guard was installed on the Refuge Road just north 
of Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson. 
 
Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 

2008 following 2 years of research and field 
studies (Moeny 2008).  The approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  

Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 
2016. 
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The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 

impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on summer bull ratios for elk in GRTE that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012.  Additionally, 
the “antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
refuge hunting opportunities are considered. 
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration Full ration average: 

8-12 lbs/day/elk 
No Change  No change, to minimize calf 

mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less than 
native winter range 

 

    
  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October No Change Modified as necessary 
   End Date 3nd week December No Change Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under MSP. 

 

Figure 11.  Framework for harvest strategy under MSP. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
MSP, and thus they are not being considered at 
this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed.  We will use 
modeling to quantify the effects of our 
management actions on 2 key responses of 
interest, elk distribution and winter elk calf 
mortality.  (ADD: range of elk calf mortality in 
non-fed populations.) 
There are a suite of possible factors that affect 
the proportion of elk on NER feedgrounds versus 
native winter range.  Models will be used to 
identify the relative influence of our principal 
management strategy (a reduction in feed season 
length) and other factors on winter elk 

distribution (Appendix 3).  Over time this will 
allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Several factors influence winter calf elk survival 
on NER (Fig. 13).  Models will be used to assess 
the effects of available forage on winter calf elk 
survival (Appendix 4).  Over time this will allow us 
to assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Figure 12.  Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a).  Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  

Feeding Initiation Monitoring 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).  These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.  
Historic elk distribution mapping and elk GPS 

collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.  At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   

 

Figure 13.  Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge and winter calf elk survival.  Gray hexagons represent outcomes, rectangles represent management 
actions, rounded rectangles represent factors with objectives from the BEMP, and ovals represent factors 
outside of management control.  
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Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs/ac level at key 
index sites.  Therefore the monitoring period will 
be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time.  We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.  In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008 
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 

proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 

EFD= ∑ Total elk counted on feed during 
daily feedground counts for duration of 
feed season 

 
BFD= ∑ Total bison counted on feed 
during daily feedground counts for 
duration of feed season 

 
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed, the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the JEH to winter on native 
winter range, thereby reducing the number of elk 
occupying NER feedgrounds.  We will evaluate 
changes in EFD and BFD by comparing the 3-year 
running average post MSP implementation 
compared to mean EFD and BFD from 
2008−2015.  The running average is an 
appropriate comparison because it will help 

 

Figure 14.  Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the MSP (2008-
2016).  These values represent the pretreatment 
baseline which will be compared to the 3-year running 
average post MSP implementation. 
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account for wide annual variation in EFD and BFD 
associated with winter severity (Figure 15) 
 
Elk Winter Mortality Monitoring 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 

the same methods post-MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3-year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post-
MSP mortality in excess of these levels may 
warrant shortening the feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a response, 
we propose maintaining a sample of 50 GPS-
collared elk that winter on NER throughout the 
MSP implementation period.  Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population.  This sample size will 
not be sufficient to detect all elk movements 
from NER to surrounding private lands, 
particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
MSP baseline data. 
 

 

 
Figure 15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average EFD and BFD post MSP 
implementation. 
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NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
MSP baseline period.  We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December−March because this represents 
the period after the NER elk hunting season, and 
prior to, and during, NER feeding operations.  
This is the season when changes to the NER 
feeding program would be most likely to result in 
elk distribution changes.  
 
Thirty adult cow elk were captured on NER 
feedgrounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90 
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk  in February-March 
2017. Given 83% annual survival for adult cow elk 
in the JEH (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 and 
2019 to maintain the 50 elk desired sample size 
over the life of the MSP implementation period. 
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 
elk will be captured during elk collaring 

operations in winter 2016, and each elk will be 
tested for brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.  
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.  Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.  CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year.  
 
 
 

 

Figure 16.  Total (blue) and calf (red) elk winter 
mortality (%) on NER in the period following 
implementation of the Bison and Elk Management 
Plan and prior to the implementation of the MSP 
(2008-2016).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average post MSP implementation. 
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Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf 
mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar data 
for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey data Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk Mortality 
(calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in winter 
months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding Start 
date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term and 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for a 
minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented at an annual management MSP 
update/report, completed by NER staff by the end 
of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying predominately 
on native habitat on NER, GRTE, and USFS lands, 
and on NER cultivated forage. But because there is 
no precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria for 
success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the JEH wintering on 
the NER, presence or absence of CWD and other 
infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and 
public support.  These are complex, dynamic, and 
interwoven components that, together with the 
MSP, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 

conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and BFD 
will be most important after the first 5 years of 
MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with greater 
magnitudes indicating higher degrees of success.  
However, determinations of overall program 
success will necessarily include evaluation of all 
system components.  For example, gains in 
reduced feeding come could be accompanied by 
an increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve evaluating a matrix of effects. These 
evaluations will be included in annual MSP 
reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by WGFD 
personnel, including public review through annual 
season setting meetings.  The BEMP supported the 
State herd objectives of 500 bison and 11,000 elk, 
and thus due to NEPA requirements any further 
consideration of reduced herd sizes by the NER or 
GRTE are beyond the scope of this plan.  However, 
Wyoming Game and Fish Commission changes to 
Jackson bison or elk herd objectives are not 
constrained by the BEMP.   
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Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for this 
purpose.   
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PUBLIC OUTREACH AND EDUCATION 
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detailed communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
SCHEDULE 
 

Table 7.  Proposed implementation schedule for the MSP. 
Action Date 

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol January/February 2017 

GPS Collar 30-40 elk (Iridium platform) March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-
techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private Foundations) Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)3 

Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 
Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 
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• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 
 
Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 
At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the MSP’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the MSP 

implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the MSP’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the MSP by providing links and references to previous outreach 

and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the MSP via print, radio, Web, and social media 

platforms. 
• Utilize new media and social media tools to provide information on why the MSP was developed, what 

public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the MSP. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 

http://www.fws.gov/bisonandelkplan/)
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• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 
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Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects.  Year will be including as a random effect, 
providing several benefits.  First, we don’t assume years are independent and comprise all of the factor 
levels of interest.  Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution.  This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences.  Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution.  Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors the primary management action influencing calf 
survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival.  There is currently little 
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understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation.  Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(MSP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.  The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s.  This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11.  Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge.  Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from YNP were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
This MSP addresses several objectives under a 
broader BEMP goal of sustainable populations, 
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which directed the agencies to: 1) develop a 
dynamic, structured framework for reducing NER 
supplemental feeding; 2) implement a phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2, elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge, 2) desired herd sizes and 
age/sex ratios, 3) effective mitigation of bison 
and elk co-mingling with livestock on  private 
lands , 4) winter distribution patterns of elk and 
bison, 5) prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.  In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
adaptive modifications to the approach when 
indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 

and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the 3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of MSP strategies will 
require knowledge of several bison and elk herd 
attributes.  Because we are interested in reducing 
the intensity of elk and bison feeding throughout 
the entire winter season, which includes both the 
number of animals on feed and the duration of 
feeding, we will use measurements of elk-fed-
days (EFD; the total number of elk fed per day per 
season derived from daily feedground estimates) 
and bison-fed-days (BFD; the total number of 
bison fed per day derived from daily feedground 
estimates) to evaluate feeding intensity.  For 
example, if 5,000 elk were  fed for 100 days 
during a given winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-MSP period from 
2008-2016 was 487,838 EFD (range = 223,614-
746,800), and 45,224 BFD (range = 26,035-
82,124).  Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under the 
MSP.  Reductions in EFD and BFD could be 
achieved through reducing the length of the feed 
season, reducing the number of elk and bison on 
feed, or some combination of both factors. 
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP did not provide 
specific measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  These levels of reduction are consistent 
with elk and bison predominantly relying on free 
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standing forage rather than supplemental feed. 
 
Similarly there are population-specific objectives 
derived from the BEMP and Phase 1 of the MSP 
for 5,000 elk wintering on NER and 500 bison 
wintering in the Jackson Hole area.  Progress 
towards these objectives will be measured using 
annual classification counts and the average 
number of elk and bison counted during daily 
feedground estimates. 
 
 
Chronic Wasting Disease.  As of 2016, CWD has 
been detected within 40 miles of the Jackson Elk 
Herd (JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk.  Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
based on implementation of WGFD’s CWD 
management plan (WGFD 2016). 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs/acre along 
transects in areas with highly preferred grasses.  
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk and bison 
fed days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding. 
 
During the first several years of MSP 

implementation, the initiation of feeding will be 
delayed for short durations of time (days).  This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding 
and identify private land conflict areas that may 
require focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range. However other factors 
outside of the scope of this plan such as wolf 
numbers and distribution could reduce the 
effectiveness of this strategy. 
 
 Variables that influence feeding initiation date 
will be considered (Table 4, Fig. 10). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28. Under the 
MSP, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality.    
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so 
in February, when food stress and the potential 
for animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage.  
And finally, the distribution of animals, 
particularly on private, livestock producing lands, 
would be considered prior to delaying feeding 
initiation date. 
 
Monitoring programs will include measures of elk 
calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very older age 
classes and calves.  If MSP implementation results 
in winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years. 
 
In the early years of MSP implementation, the 
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seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the MSP is implemented.  
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits, 
allowing a bow season near developments on the 
NER,  delaying the elk season so it will better 
coincide with migration timing, and alternating 
areas that are closed and open to hunting over 
time to encourage animal movements or 
facilitate harvest.  
 
Based on summer bull ratios in GRTE that were 
chronically below 35 bulls:100 cows, permit types 
for the park’s elk reduction program (ERP) went 
to “antlerless only” in 2012.  Additionally, the 
“antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
hunting opportunities are considered.  
 
The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in 
the proportion of NER elk that occupy winter 
ranges immediately adjacent to the Refuge. If 
efforts to encourage increased use of native 
winter range are unsuccessful, agencies will 
collaborate with the WGFD in the public process 
of reviewing and adjusting the future JEH 
population objective. This will provide a level of 
harvest flexibility more commensurate with 
addressing changes in herd distribution. 
 
Bison hunts on the NER (bison hunting is 

prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration will be given to 
reducing the bison herd population objective in 
the future through collaboration with WGFD. 
Lowering the Jackson Bison Herd objective and 
population would reduce winter NER forage 
consumption and further reduce the need for 
supplemental feed.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands.  Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge.  NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st . 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in limited areas to separate elk 
and bison from livestock feed lines, hazing elk 
and bison away from livestock feed lines, and 
purchasing private lands easements or leases to 
prevent co-mingling.  A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  Various approaches to 
restore the Kelly Hayfields in GRTE (4,500 acres) 
were initiated in 2008. Work  will likely be 
complete in 2035.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and providing visitor 
opportunities to enjoy wildlife viewing within a 
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natural setting.  The restoration process involves 
removal of non-native vegetation, collecting and 
propagating  native seeds and plants, as well as 
the seeding of native plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
 
Strategies Considered But Rejected 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were 
rejected because they were not included in the 
BEMP preferred alternative and/or because there 
was not support for them by cooperating 
agencies. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; 3) determining elk 
and bison fed days each feeding season; 4) 
estimating winter mortality; 5) brucellosis 
seroprevalence rates; and 6) CWD surveillance.  
In many cases, attribute baselines for the period 

preceding implementation of this plan have been 
developed for comparison after the plan is 
implemented. 
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
and sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in management direction will be presented in an 
annual MSP update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge.  The general public and especially key 
stakeholder groups must understand the 
biological needs for and strategies of the MSP in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods.  A detailed communication plan has 
been developed that identifies key messages and 
utilizes a variety of outreach methods, including 
print, video, and voice material, utilizing social 
media, and meetings with elected officials, state 
and local governments, agency and tribal 
partners, community organizations, stakeholders, 
and the general public. 
 
Schedule 
GPS collars were deployed on 30 adult cow elk in 
February 2016. Assuming adequate funding, , 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This MSP has been developed expressly for that 
purpose. 
 
Bison and Elk Populations  
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley.  Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The JEH occupies approximately 8,000 km2 in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands.  Summering areas occur 
throughout the herd’s range and for convenience 
are divided into five geographic regions that 
include GRTE, Yellowstone National Park (YNP), 
the Gros Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes private 
and public lands in the vicinity of GRTE’s 
southwest boundary. 
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations.  Elk are just as important to 
today’s residents of the valley.  Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs.  Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square.  Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay.  According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data).  Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the JEH was 
believed to be largely confined to Jackson Hole 
and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s>  .  Primary 
reasons for these mortality events included the 
loss of available winter range in Jackson Hole 
from new ranching operations and a and 



 

2 
 

expansion of Jackson.  This prompted local 
citizens and organizations, as well as state and 
federal officials in Jackson Hole, to begin feeding 
elk in the winter of 1910–11.  Congress heeded 
the appeals for assistance and on August 10, 

1912, appropriated $45,000 for the purchase of 
lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293).  The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Hoback River drainage (the latter is not within the 
JEH’s range). 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  In recent times the population  has 
fluctuated near the herd objective of 11,000 that 
was adopted by the WGFD (Fig. 2). 
 

 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents.  Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in GRTE 
with the Teton Range in the background is a 
treasured opportunity for many of the valley’s 
visitors.  Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of particular 
interest to nearby American Indian tribes and 
tribes in other parts of the United States because 
the animals are central to their culture and 
tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 

Wildlife Park near Moran.  The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 
Zoological Society, the Jackson Hole Preserve, 
Inc., and the WGFD.  A population of 15–30 bison 
was maintained in a large enclosure there until 
1963, when brucellosis was discovered in the 
herd (likely transferred with the original 20 
animals from YNP).  At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained.  In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd.  In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely.  The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and this allowed the bison to range 
freely and was consistent with National Park 
Service wildlife management policy.  The herd 
remained small and wintered mostly in the Snake 
River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there.  The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers.  
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, and 
they have continued to do so ever since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3).  
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk.  
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984.  As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands and thereby 
reducing availability of these habitats to other 
wildlife as well as unusually low winter mortality, 
which has affected predators and other species 
and has required intensive hunting programs.  
 
Planning History 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 

the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the NER, GRTE, YNP, BTNF, and WGFD, who 
meet at least annually to coordinate 
management of the population and its habitat.  
Coordination of bison management began soon 
after they started frequenting the NER in 1976 
and using supplemental feed provided to elk in 
1980 (Fig. 3).  Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 
while data were gathered for a long term plan 
occurred in 1988.  It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat in the NER and GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE in concert with 
the parks enabling legislation, allow the WGFD to 
continue to vaccinate elk and bison for brucellosis 
using existing vaccines until more effective 
vaccines become available, and develop a 
dynamic framework of management actions 
which adaptively decrease the need for 
supplemental feeding on the NER.  This Bison and 
Elk Management MSP was developed to address 
the latter and specifically addresses the criteria 
for a structured framework listed on page 5 of 
the Record of Decision (Fig. 4).  It does not 
address other on-going bison and elk 

management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of the MSP 
for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010, the United States District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011, the plaintiffs appealed this 
ruling to the United States Court of Appeals for 
the District of Columbia Circuit.  This Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their likely 
effect on the environment, and substantial 
involvement of the public in the process. This 
MSP does not duplicate or add to this process.  It 
is designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

http://www.fws.gov/bisonandelkplan
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will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
Management Step Down Planning 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives.  Four 
elements generally included in an adaptive 
management approach include: 1) well defined 
and mutually agreed upon objectives; 2) 
knowledge (including descriptive models) of the 

dynamics of the system being managed; 3) clearly 
articulated management actions and strategies; 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
This MSP utilizes adaptive management planning 
principles but is not intended to include all of the 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This MSP is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5). 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 

opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This MSP addresses four objectives 
under the goal of sustainable populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1, the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Step Down Plan objectives shaded) 
 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing 
NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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population of bison to the BEMP recommended, 
and WGFD adopted, objective of 500.  In Phase 2, 
the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage.  Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate bison 
and elk livestock conflicts; such as co-mingling on 
private lands during high risk disease 
transmission periods; 4) maintaining desirable 
winter distribution patterns of elk and bison; 5) 

the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases; and 6) public 
support.  In short, the overall objective of this 
plan is to outline a framework for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.

 
MANAGEMENT ACTIONS AND STRATEGIES 
 
Background The principle goal of reducing reliance on 

 

Figure 5.  Relationship of MSP to the 2007 Bison/Elk Management plan goals, phasing of objectives, and 
consideration criteria for reducing the reliance of elk and bison on supplemental feed during Phase 2. 

Comment [PJW12]: I think “animals relying 
predominantly on native habitat and cultivated 
forage” is too vague for assessing the effectiveness 
of adaptive management. I recommend you 
quantify these goals/conditions in terms of elk-
feeding days, bison-feeding days, or some other 
metrics.  
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supplemental feeding is to encourage elk and 
bison to redistribute on native habitat and 
thereby reduce limit transmission of density 
dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the NER each year in all but 
9 winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during winter 
months is powerful to both species, and their 
knowledge of NER feed grounds has been passed 
down through generations.  As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years.  Because use of feed grounds 
is a learned behavior, decreasing feed season 
length will potentially reduce the likelihood of elk 
that winter on native range finding NER feed 
grounds.  Over time this could result in a greater 
percentage of elk using native winter range 
relative to NER feed grounds.  Because it is largely 
unprecedented, the concept of modifying this 
behavior on such a large scale is daunting and 
poses questions for which there are no 
immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 
and unanticipated results are likely.  Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 

reliance of bison and elk on supplemental feed 
fall into 3 broad categories: 1) timing and 
duration of winter feeding; 2) timing and 
intensity of hunting; and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD.  Since then, important changes have taken 
place, some of which are advantageous to this 
effort and some of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson Elk Herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the JEH 
that winters on NER has increased dramatically 
(Fig. 6), this will make achieving the Phase I 
objective of 5,000 elk on feed and any future elk 
population reductions more difficult.  Preliminary 
modeling suggests that the increasing proportion 
of the JEH wintering on NER has been associated 
with 1) changes in elk winter distribution 
associated with wolves (NER, unpublished data) 
and 2) high numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et 
al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013.  In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 

Comment [PJW13]: Adaptively? 

Comment [PJW14]: Your stated goal at the 
beginning of this section is to “limit transmission of 
density dependent diseases in elk and bison …” I 
don’t see how a reduction in the bison population 
will significantly reduce densities of elk or the 
proportion of infectious elk. It seems like bison are 
being targeted in this MSP because the WGFD wants 
to maintain more elk (11,000) than the native 
habitat can support. To my knowledge, all 
transmissions of brucellosis from wildlife to cattle in 
the GYE have been traced to elk, not bison.   

Comment [PJW15]: You definitely should 
provide a reference for this bold, and likely to be 
controversial, statement. I’d imagine people will 
want to see (and possibly challenge) data that 
purportedly shows elk were “driven” onto the NER 
by wolves.  
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what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased.  
A strong, credible body of scientific evidence 
shows that climate change is occurring, is caused 
largely by human activities, and poses significant 
risks for a broad range of human and natural 
systems (National Academy of Science 2010).  
Ecological systems in the GYE are likely to be 
affected and associated changes may have 
implications for elk and bison management. 
Moderate term to long term effects of climate 
change in Jackson Hole will likely include 
increases in average temperature, a reduction in 
the duration and distribution of snow cover, an 
increase in the number of frost free days, 
increased wildfire frequency, and changes in 
plant community composition and structure 
including loss of forest and shrub cover and an 
increase in invasive plants (Riginos and Newcomb 
2015). The net effect of these changes relative to 
the implementation of the MSP remains 
uncertain. 
 
Current Management 
Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 

and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to MSP strategies 
that will follow.  
 
Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with 
livestock, and keep elk off adjacent roadways, elk 
occur at numbers and densities well in excess of 
carrying capacity (Smith et al. 2004, Lubow and 
Smith 2004).  Considerable evidence suggests 
that Chronic Wasting Disease (CWD) transmission 
and prevalence are density dependent (Peters et 
al. 2000, Williams et al. 2002).  Monello et al. 
(2014) found that elk densities of 15-110/km2 
(0.06 to 0.45/ac) in Rocky Mountain National 
Park were associated with 13% CWD prevalence, 
and they predicted elk population declines when 
CWD prevalence exceeded 13%.  NER elk 
densities range from 77-16,850/km2 (0.31-68/ac; 
NER unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
declines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.  Therefore, the 
purpose of this feeding “trigger” is to keep elk on 
the NER and prevent them from searching for 
forage off the NER, which would increase the 
potential of comingling with cattle causing 

 

Figure 6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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damage to private lands, and moving across 
Highway 89 where the risk of vehicles hitting elk 
is high.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to represent 
plant communities that are highly preferred by 
elk due to plant species composition and the 
persistence of green vegetation.  Weekly 
sampling begins in late December to estimate 
available forage biomass at each index site.  
When average available forage across index sites 
is below 300 lbs/ac, biologists typically 
recommend that supplemental feeding be 
initiated. 
 
During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range 
= 30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 
April).  Variation in feeding initiation and 

termination dates has been based on winter 
conditions and a desire to avoid elk-cattle 
comingling on nearby private lands.  Coordination 
of winter feeding dates on the NER and WGFD-
operated Gros Ventre drainage feedgrounds 
(Alkali, Patrol Cabin, and Fish Creek) occurs 
annually to help minimize movement of elk 
between these areas.  This coordination will 
continue regardless of the management strategy 
employed.  The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feedgrounds and native range is shown 
in Table 2. 
 
Bison discovered refuge feeding operations in 
1980, and since that time they have been fed 
each year to help minimize disruption to elk 
feeding operations.  Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
provide a heavy feed ration, which helps keep 
them in this area.  This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 
 
Harvest 

Table 2.  Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7).  Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2015, 422 ± 102 (mean 
± SD, range = 329-612) hunters harvested 196 ± 
95 (range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE provided 
for a controlled reduction of elk, when necessary, 
in specific portions of the park, primarily east of 
the Snake River.  Elk reduction programs have 
taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8).  Season dates have varied 
over the years but recently have run from mid-
October to early-December.  The GRTE harvest 
accounts for about 25% of the JEH overall 
harvest, thus has been an important factor in 
regulating the population.  Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased the 
need for large harvests in GRTE. 
 
Bison hunting begins 15 August and ends in early 
to mid-January.  Most harvest occurs on the NER, 

with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, harvest has been 210 ± 45.5 (range 139-
301) bison per year.  This level of harvest has 
been sufficient to arrest the exponential growth 
of the population, reducing bison numbers from 
the peak in 2007 to about 700 animals in winter 
2015 (Fig 3).  Tribal bison harvest of up to 5 
animals for ceremonial purposes was authorized 
in the BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  
 
Bison hunting is not allowed in GRTE because of 
long standing NPS policy that prohibits most 
hunting in national parks.  Bison quickly learned 
to take advantage of the safety of GRTE, which 
has made  hunter harvest goals difficult to 
achieve.  Many bison stay in GRTE during the 
hunting season, with only occasional short term 
movements to the NER, until severe winter 
conditions occur.  In response, NER and WGFD 
managers have attempted to extend the hunt to 
late January while minimizing the conflict with 
the initiation of winter feeding.  The 
unpredictable nature of winter conditions that 
time of year makes this challenging, and has (or 
could) result in the use of emergency season 
extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year-round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective.  The strategy is 
typically employed during 3 time periods: 1) in 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) in July when 
some bison typically return to NER; and 3) in the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff also 
occurs on private lands adjacent to NER 
periodically throughout the year. 
 

 

Figure 7.  Estimated elk harvests for the Jackson Elk 
Herd and the amount of that harvest that occurs in 
Grand Teton National Park, 2000–2014. 
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Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding.  Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment.  Of 
the 1,235 acres undergoing treatment, 745 acres 
has been seeded with native grass, shrub, and 
select forb mixes, and 89 acres is considered fully 
restored.  Two-hundred and seventy-five of these 
acres are currently fenced to reduce grazing 
pressure of early native vegetation establishment 
from bison and other ungulates.  An additional 
490 acres are targeted for native seeding in 2016 
once removal of the invasive vegetation is 
successful.  All treatments are monitored for 

native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  Invasive plant treatments may have 
to continue indefinitely.  GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands.  Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas.  It is 
important to note that the county has a “wildlife-
friendly” fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in February and includes ground 
counts of animals on feed at the NER and aerial 
counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement.  Since we are more interested in 

 
Figure 8.  Elk harvest in Grand Teton National Park, 
1950-2015. 
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the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the MSP will be a consistent 
decline in the 3-year running average of elk and 
bison fed days from the established baseline.  
While the BEMP does not provide specific 
measurement criteria to determine when the 
NER has successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  This level was chosen to define success 
because it suggests that elk and bison will be 
predominately foraging on free standing natural 
and cultivated forage rather than on 
supplemental feed. 
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE and the BTNF. Such improvements could 

Table 3.  Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o Objective of 11,000 elk in the JEH 
o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1    
 

 

Comment [PJW16]: Are there also objectives 
regarding where you want these bison and elk to 
feed? As written, it appears success could be 
achieved by animals moving to private lands, which 
could result in other conflicts.   

Comment [PJW17]: It seems to me that your 
biggest management constraint is maintaining the 
WGFD objective of 11,000 elk in the JEH, which 
requires supplemental feeding. At a minimum, this 
constraint should be acknowledged in the table.  
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increase elk and bison use of native winter range 
off the Refuge while simultaneously reducing use 
of feedlines. Similarly, compliance with the 2015 
sage grouse amendment to the 1990 Bridger-
Teton National Forest Land and Resource 
Management Plan and the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5 and supplement 2013-3) could affect 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this MSP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an 
experimentadaptive management designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 
meeting the sustainable population goals 
identified in the BEMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below.  The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 

function and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 
Objective: 1) Implement a phased reduction of 
animals on NER feed to 5,000 elk and 500 bison, 
and, 2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 
 
The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison.  
The second phase will be to adaptively manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and USFS 
lands) and cultivated forage (NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. Efforts 
to scale back elk supplemental feeding 
operations in other parts of North America have 
been rare and fraught with controversy (Smith 
2001). The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.  Inability to 
meet this objective under the strategies 
presented here would trigger a thorough 
evaluation and consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 
conduct intensive surveillance for CWD in the JEH 
unit.  GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids.  Although this effort indicates that 
CWD is not currently found in the JEH, continued 
surveillance at sample sizes sufficient to detect 
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1% prevalence with 95% confidence annually will 
be critical to ensure a timely management 
response and limit the long-term population 
effects of the [USFWS and USNPS, 2007b].  Given 
that CWD has been detected within 40 miles of 
the JEH in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance is 
warranted.   
 
In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan.  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration if CWD 
be is detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH 
is essential to allow implementation of 
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range during early winter.  To reduce 
supplemental feeding, ending feeding early 

would also help decrease the amount of feed 
provided per animal per year.  Both would help 
decrease the total elk/bison fed days, which is 
the parameter we will use to measure progress 
toward reducing reliance on supplemental 
feeding.   

During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).  This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, and targeted mitigation on private 
lands is achieved as needed, feeding delays will 
be extended depending on several variables 
(Table 4, Fig. 9).  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28. Under the MSP, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality.    For example, 
delaying feeding by two weeks in January is likely 
to be more successful in dispersing animals to 
native range than doing so in February, when 
food stress and the potential for animals to move 
to private lands is greater.  Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted 
in an acute and large reduction in available 
forage. Forage availability would also be affected 
by the numbers of elk and bison on the NER.  And 
finally, the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation date. 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
more dominant animals, they have limited fat 
reserves, and are more susceptible to cold 
temperatures than larger animals. Monitoring 
programs will include measures of elk calf winter 
mortality on NER. The BEMP anticipated that 

Comment [PJW18]: Based on what you know, 
couldn’t you propose an initial delay in terms of 
weeks and then progressively increase this delay 
over time to evaluate effects on density, fed-days, 
mortality, private land use, etc? 
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total elk winter mortality (currently 1-2%) could 
increase up to 3 percentage points under the 
preferred alternative, with most of the increase 
in elk mortality occurring amongst very old age 
classes and calves.  If MSP implementation results 
in winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years (Appendix 1). 
 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date during the period of MSP 
implementation. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the JEH is at the Wyoming Game and 
Fish Commission established objective of 11,000 
animals, which means there is less flexibility in 
manipulation of harvest regimes than there 
would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 

buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of proposed take.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk.  Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide distribution 
of harvest, and mitigation for impacts on other 
resources and visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future JEH 
population objective.  Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants which has led 
to significant increases of winter elk 
concentrations on the NER. 
 



 

 19  
 

The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
end dates that are commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution.  Special 
limited hunts designed to discourage bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson will also be 
considered.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached, WGFD will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
 
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 

winter closures immediately east of the refuge on 
BTNF lands.  Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives, but also that elk are 
sensitive to hunting pressure which can cause elk 
movements to areas that cause management 
issues for WGFD.  NER officials will work with 
BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future.   
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this MSP framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, such as requiring 
depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 

 

Figure 9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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WGFD.  These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in maximizing 
publicsafety and minimizing private property 
conflicts.  Currently, bison are hazed northward 
when they drift south of Miller Butte.  A cattle 
guard was installed on the Refuge Road just north 
of Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson. 
 

Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  The approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 

Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 
2016. 
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restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 

2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on summer bull ratios for elk in GRTE that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012.  Additionally, 
the “antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
refuge hunting opportunities are considered. 
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration Full ration average: 

8-12 lbs/day/elk 
No Change  No change, to minimize calf 

mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less than 
native winter range 

 

    
  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October No Change Modified as necessary 
   End Date 3nd week December No Change Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under MSP. 

 

Figure 11.  Framework for harvest strategy under MSP. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
MSP, and thus they are not being considered at 
this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed.  We will use 
modeling to quantify the effects of our 
management actions on 2 key responses of 
interest, elk distribution and winter elk calf 
mortality.  (ADD: range of elk calf mortality in 
non-fed populations.) 
There are a suite of possible factors that affect 
the proportion of elk on NER feedgrounds versus 
native winter range.  Models will be used to 
identify the relative influence of our principal 
management strategy (a reduction in feed season 
length) and other factors on winter elk 

distribution (Appendix 3).  Over time this will 
allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Several factors influence winter calf elk survival 
on NER (Fig. 13).  Models will be used to assess 
the effects of available forage on winter calf elk 
survival (Appendix 4).  Over time this will allow us 
to assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Figure 12.  Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a).  Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  



 

 28  
 

MONITORING  

Feeding Initiation Monitoring 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).  These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.  
Historic elk distribution mapping and elk GPS 

collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.  At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   

 

Figure 13.  Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge and winter calf elk survival.  Gray hexagons represent outcomes, rectangles represent management 
actions, rounded rectangles represent factors with objectives from the BEMP, and ovals represent factors 
outside of management control.  
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Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs/ac level at key 
index sites.  Therefore the monitoring period will 
be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time.  We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.  In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008 
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 

proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 

EFD= ∑ Total elk counted on feed during 
daily feedground counts for duration of 
feed season 

 
BFD= ∑ Total bison counted on feed 
during daily feedground counts for 
duration of feed season 

 
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed, the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the JEH to winter on native 
winter range, thereby reducing the number of elk 
occupying NER feedgrounds.  We will evaluate 
changes in EFD and BFD by comparing the 3-year 
running average post MSP implementation 
compared to mean EFD and BFD from 
2008−2015.  The running average is an 
appropriate comparison because it will help 

 

Figure 14.  Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the MSP (2008-
2016).  These values represent the pretreatment 
baseline which will be compared to the 3-year running 
average post MSP implementation. 

0

20

40

60

80

100



 

 30  
 

account for wide annual variation in EFD and BFD 
associated with winter severity (Figure 15) 
 
Elk Winter Mortality Monitoring 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 

the same methods post-MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3-year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post-
MSP mortality in excess of these levels may 
warrant shortening the feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a response, 
we propose maintaining a sample of 50 GPS-
collared elk that winter on NER throughout the 
MSP implementation period.  Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population.  This sample size will 
not be sufficient to detect all elk movements 
from NER to surrounding private lands, 
particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
MSP baseline data. 
 

 

 
Figure 15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average EFD and BFD post MSP 
implementation. 
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NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
MSP baseline period.  We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December−March because this represents 
the period after the NER elk hunting season, and 
prior to, and during, NER feeding operations.  
This is the season when changes to the NER 
feeding program would be most likely to result in 
elk distribution changes.  
 
Thirty adult cow elk were captured on NER 
feedgrounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90 
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk  in February-March 
2017. Given 83% annual survival for adult cow elk 
in the JEH (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 and 
2019 to maintain the 50 elk desired sample size 
over the life of the MSP implementation period. 
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 
elk will be captured during elk collaring 

operations in winter 2016, and each elk will be 
tested for brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.  
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.  Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.  CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year.  
 
 
 

 

Figure 16.  Total (blue) and calf (red) elk winter 
mortality (%) on NER in the period following 
implementation of the Bison and Elk Management 
Plan and prior to the implementation of the MSP 
(2008-2016).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average post MSP implementation. 
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Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf 
mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar data 
for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey data Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk Mortality 
(calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in winter 
months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding Start 
date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term and 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for a 
minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented at an annual management MSP 
update/report, completed by NER staff by the end 
of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying predominately 
on native habitat on NER, GRTE, and USFS lands, 
and on NER cultivated forage. But because there is 
no precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria for 
success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the JEH wintering on 
the NER, presence or absence of CWD and other 
infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and 
public support.  These are complex, dynamic, and 
interwoven components that, together with the 
MSP, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 

conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and BFD 
will be most important after the first 5 years of 
MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with greater 
magnitudes indicating higher degrees of success.  
However, determinations of overall program 
success will necessarily include evaluation of all 
system components.  For example, gains in 
reduced feeding come could be accompanied by 
an increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve evaluating a matrix of effects. These 
evaluations will be included in annual MSP 
reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by WGFD 
personnel, including public review through annual 
season setting meetings.  The BEMP supported the 
State herd objectives of 500 bison and 11,000 elk, 
and thus due to NEPA requirements any further 
consideration of reduced herd sizes by the NER or 
GRTE are beyond the scope of this plan.  However, 
Wyoming Game and Fish Commission changes to 
Jackson bison or elk herd objectives are not 
constrained by the BEMP.   
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Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for this 
purpose.   
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PUBLIC OUTREACH AND EDUCATION 
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detailed communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
SCHEDULE 
 

Table 7.  Proposed implementation schedule for the MSP. 
Action Date 

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol January/February 2017 

GPS Collar 30-40 elk (Iridium platform) March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-
techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private Foundations) Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)3 

Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 
Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 
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• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 
 
Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 
At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the MSP’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the MSP 

implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the MSP’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the MSP by providing links and references to previous outreach 

and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the MSP via print, radio, Web, and social media 

platforms. 
• Utilize new media and social media tools to provide information on why the MSP was developed, what 

public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the MSP. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 

http://www.fws.gov/bisonandelkplan/)
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• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 
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Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects.  Year will be including as a random effect, 
providing several benefits.  First, we don’t assume years are independent and comprise all of the factor 
levels of interest.  Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution.  This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences.  Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution.  Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors the primary management action influencing calf 
survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival.  There is currently little 
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understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation.  Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(MSP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.  The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s.  This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11.  Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge.  Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from YNP were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
This MSP addresses several objectives under a 
broader BEMP goal of sustainable populations, 
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which directed the agencies to: 1) develop a 
dynamic, structured framework for reducing NER 
supplemental feeding; 2) implement a phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2, elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge, 2) desired herd sizes and 
age/sex ratios, 3) effective mitigation of bison 
and elk co-mingling with livestock on  private 
lands , 4) winter distribution patterns of elk and 
bison, 5) prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.  In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
adaptive modifications to the approach when 
indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 

and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the 3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of MSP strategies will 
require knowledge of several bison and elk herd 
attributes.  Because we are interested in reducing 
the intensity of elk and bison feeding throughout 
the entire winter season, which includes both the 
number of animals on feed and the duration of 
feeding, we will use measurements of elk-fed-
days (EFD; the total number of elk fed per day per 
season derived from daily feedground estimates) 
and bison-fed-days (BFD; the total number of 
bison fed per day derived from daily feedground 
estimates) to evaluate feeding intensity.  For 
example, if 5,000 elk were  fed for 100 days 
during a given winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-MSP period from 
2008-2016 was 487,838 EFD (range = 223,614-
746,800), and 45,224 BFD (range = 26,035-
82,124).  Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under the 
MSP.  Reductions in EFD and BFD could be 
achieved through reducing the length of the feed 
season, reducing the number of elk and bison on 
feed, or some combination of both factors. 
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP did not provide 
specific measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  These levels of reduction are consistent 
with elk and bison predominantly relying on free 

Comment [r1]: There are two aspects to feeding, 
1) how many animals are fed, and 2) how long they 
are fed. Should not your goals for reduction in 
feeding include statements about both? 

Comment [r2]: Phase 1 has specific goals but 
Phase 2, in contrast, is vague so reader has no idea 
if Phase 2 is just a modest decrease in animals on 
feed from Phase 1, or something more substantial.   

Comment [r3]: Clear, measurable objective - 
good 
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standing forage rather than supplemental feed. 
 
Similarly there are population-specific objectives 
derived from the BEMP and Phase 1 of the MSP 
for 5,000 elk wintering on NER and 500 bison 
wintering in the Jackson Hole area.  Progress 
towards these objectives will be measured using 
annual classification counts and the average 
number of elk and bison counted during daily 
feedground estimates. 
 
 
Chronic Wasting Disease.  As of 2016, CWD has 
been detected within 40 miles of the Jackson Elk 
Herd (JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk.  Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
based on implementation of WGFD’s CWD 
management plan (WGFD 2016). 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs/acre along 
transects in areas with highly preferred grasses.  
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk and bison 
fed days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding. 
 
During the first several years of MSP 

implementation, the initiation of feeding will be 
delayed for short durations of time (days).  This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding 
and identify private land conflict areas that may 
require focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range. However other factors 
outside of the scope of this plan such as wolf 
numbers and distribution could reduce the 
effectiveness of this strategy. 
 
 Variables that influence feeding initiation date 
will be considered (Table 4, Fig. 10). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28. Under the 
MSP, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality.    
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so 
in February, when food stress and the potential 
for animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage.  
And finally, the distribution of animals, 
particularly on private, livestock producing lands, 
would be considered prior to delaying feeding 
initiation date. 
 
Monitoring programs will include measures of elk 
calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age classes 
and calves.  If MSP implementation results in 
winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years. 
 
In the early years of MSP implementation, the 
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seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the MSP is implemented.  
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits, 
allowing a bow season near developments on the 
NER,  delaying the elk season so it will better 
coincide with migration timing, and alternating 
areas that are closed and open to hunting over 
time to encourage animal movements or 
facilitate harvest.  
 
Based on summer bull ratios in GRTE that were 
chronically below 35 bulls:100 cows, permit types 
for the park’s elk reduction program (ERP) went 
to “antlerless only” in 2012.  Additionally, the 
“antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
hunting opportunities are considered.  
 
The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in 
the proportion of NER elk that occupy winter 
ranges immediately adjacent to the Refuge. If 
efforts to encourage increased use of native 
winter range are unsuccessful, agencies will 
collaborate with the WGFD in the public process 
of reviewing and adjusting the future JEH 
population objective. This will provide a level of 
harvest flexibility more commensurate with 
addressing changes in herd distribution. 
 
Bison hunts on the NER (bison hunting is 

prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration will be given to 
reducing the bison herd population objective in 
the future through collaboration with WGFD. 
Lowering the Jackson Bison Herd objective and 
population would reduce winter NER forage 
consumption and further reduce the need for 
supplemental feed.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands.  Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge.  NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st . 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in limited areas to separate elk 
and bison from livestock feed lines, hazing elk 
and bison away from livestock feed lines, and 
purchasing private lands easements or leases to 
prevent co-mingling.  A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  Various approaches to 
restore the Kelly Hayfields in GRTE (4,500 acres) 
were initiated in 2008. Work  will likely be 
complete in 2035.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and providing visitor 
opportunities to enjoy wildlife viewing within a 
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natural setting.  The restoration process involves 
removal of non-native vegetation, collecting and 
propagating  native seeds and plants, as well as 
the seeding of native plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
 
Strategies Considered But Rejected 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were 
rejected because they were not included in the 
BEMP preferred alternative and/or because there 
was not support for them by cooperating 
agencies. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; 3) determining elk 
and bison fed days each feeding season; 4) 
estimating winter mortality; 5) brucellosis 
seroprevalence rates; and 6) CWD surveillance.  
In many cases, attribute baselines for the period 

preceding implementation of this plan have been 
developed for comparison after the plan is 
implemented. 
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
and sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in management direction will be presented in an 
annual MSP update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge.  The general public and especially key 
stakeholder groups must understand the 
biological needs for and strategies of the MSP in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods.  A detailed communication plan has 
been developed that identifies key messages and 
utilizes a variety of outreach methods, including 
print, video, and voice material, utilizing social 
media, and meetings with elected officials, state 
and local governments, agency and tribal 
partners, community organizations, stakeholders, 
and the general public. 
 
Schedule 
GPS collars were deployed on 30 adult cow elk in 
February 2016. Assuming adequate funding, , 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This MSP has been developed expressly for that 
purpose. 
 
Bison and Elk Populations  
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley.  Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The JEH occupies approximately 8,000 km2 in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands.  Summering areas occur 
throughout the herd’s range and for convenience 
are divided into five geographic regions that 
include GRTE, Yellowstone National Park (YNP), 
the Gros Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes private 
and public lands in the vicinity of GRTE’s 
southwest boundary. 
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations.  Elk are just as important to 
today’s residents of the valley.  Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs.  Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square.  Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay.  According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data).  Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the JEH was 
believed to be largely confined to Jackson Hole 
and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s>  Primary 
reasons for these mortality events included the 
loss of available winter range in Jackson Hole 
from new ranching operations and a and 
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expansion of Jackson.  This prompted local 
citizens and organizations, as well as state and 
federal officials in Jackson Hole, to begin feeding 
elk in the winter of 1910–11.  Congress heeded 
the appeals for assistance and on August 10, 

1912, appropriated $45,000 for the purchase of 
lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293).  The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Hoback River drainage (the latter is not within the 
JEH’s range). 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  In recent times the population  has 
fluctuated near the herd objective of 11,000 that 
was adopted by the WGFD (Fig. 2). 
 

 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents.  Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in GRTE 
with the Teton Range in the background is a 
treasured opportunity for many of the valley’s 
visitors.  Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of particular 
interest to nearby American Indian tribes and 
tribes in other parts of the United States because 
the animals are central to their culture and 
tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 

Wildlife Park near Moran.  The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 
Zoological Society, the Jackson Hole Preserve, 
Inc., and the WGFD.  A population of 15–30 bison 
was maintained in a large enclosure there until 
1963, when brucellosis was discovered in the 
herd (likely transferred with the original 20 
animals from YNP).  At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained.  In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd.  In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely.  The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and this allowed the bison to range 
freely and was consistent with National Park 
Service wildlife management policy.  The herd 
remained small and wintered mostly in the Snake 
River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there.  The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers.  
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, and 
they have continued to do so ever since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3).  
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk.  
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984.  As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands and thereby 
reducing availability of these habitats to other 
wildlife as well as unusually low winter mortality, 
which has affected predators and other species 
and has required intensive hunting programs.  
 
Planning History 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 

the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the NER, GRTE, YNP, BTNF, and WGFD, who 
meet at least annually to coordinate 
management of the population and its habitat.  
Coordination of bison management began soon 
after they started frequenting the NER in 1976 
and using supplemental feed provided to elk in 
1980 (Fig. 3).  Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 
while data were gathered for a long term plan 
occurred in 1988.  It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat in the NER and GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE in concert with 
the parks enabling legislation, allow the WGFD to 
continue to vaccinate elk and bison for brucellosis 
using existing vaccines until more effective 
vaccines become available, and develop a 
dynamic framework of management actions 
which adaptively decrease the need for 
supplemental feeding on the NER.  This Bison and 
Elk Management MSP was developed to address 
the latter and specifically addresses the criteria 
for a structured framework listed on page 5 of 
the Record of Decision (Fig. 4).  It does not 
address other on-going bison and elk 

management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of the MSP 
for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010, the United States District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011, the plaintiffs appealed this 
ruling to the United States Court of Appeals for 
the District of Columbia Circuit.  This Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their likely 
effect on the environment, and substantial 
involvement of the public in the process. This 
MSP does not duplicate or add to this process.  It 
is designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

http://www.fws.gov/bisonandelkplan
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will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
Management Step Down Planning 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives.  Four 
elements generally included in an adaptive 
management approach include: 1) well defined 
and mutually agreed upon objectives; 2) 
knowledge (including descriptive models) of the 

dynamics of the system being managed; 3) clearly 
articulated management actions and strategies; 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
This MSP utilizes adaptive management planning 
principles but is not intended to include all of the 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This MSP is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5). 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 

opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This MSP addresses four objectives 
under the goal of sustainable populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1, the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Step Down Plan objectives shaded) 
 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing 
NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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population of bison to the BEMP recommended, 
and WGFD adopted, objective of 500.  In Phase 2, 
the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage.  Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate bison 
and elk livestock conflicts; such as co-mingling on 
private lands during high risk disease 
transmission periods; 4) maintaining desirable 
winter distribution patterns of elk and bison; 5) 

the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases; and 6) public 
support.  In short, the overall objective of this 
plan is to outline a framework for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.

 
MANAGEMENT ACTIONS AND STRATEGIES 
 
Background The principle goal of reducing reliance on 

 

Figure 5.  Relationship of MSP to the 2007 Bison/Elk Management plan goals, phasing of objectives, and 
consideration criteria for reducing the reliance of elk and bison on supplemental feed during Phase 2. 
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supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the NER each year in all but 
9 winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during winter 
months is powerful to both species, and their 
knowledge of NER feed grounds has been passed 
down through generations.  As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years.  Because use of feed grounds 
is a learned behavior, decreasing feed season 
length will potentially reduce the likelihood of elk 
that winter on native range finding NER feed 
grounds.  Over time this could result in a greater 
percentage of elk using native winter range 
relative to NER feed grounds.  Because it is largely 
unprecedented, the concept of modifying this 
behavior on such a large scale is daunting and 
poses questions for which there are no 
immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 
and unanticipated results are likely.  Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into 3 broad categories: 1) timing and 

duration of winter feeding; 2) timing and 
intensity of hunting; and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD.  Since then, important changes have taken 
place, some of which are advantageous to this 
effort and some of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson Elk Herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the JEH 
that winters on NER has increased dramatically 
(Fig. 6), this will make achieving the Phase I 
objective of 5,000 elk on feed and any future elk 
population reductions more difficult.  Preliminary 
modeling suggests that the increasing proportion 
of the JEH wintering on NER has been associated 
with 1) changes in elk winter distribution 
associated with wolves (NER, unpublished data) 
and 2) high numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et 
al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013.  In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
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portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased.  
A strong, credible body of scientific evidence 
shows that climate change is occurring, is caused 
largely by human activities, and poses significant 
risks for a broad range of human and natural 
systems (National Academy of Science 2010).  
Ecological systems in the GYE are likely to be 
affected and associated changes may have 
implications for elk and bison management. 
Moderate term to long term effects of climate 
change in Jackson Hole will likely include 
increases in average temperature, a reduction in 
the duration and distribution of snow cover, an 
increase in the number of frost free days, 
increased wildfire frequency, and changes in 
plant community composition and structure 
including loss of forest and shrub cover and an 
increase in invasive plants (Riginos and Newcomb 
2015). The net effect of these changes relative to 
the implementation of the MSP remains 
uncertain. 
 
Current Management 
Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 

in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to MSP strategies 
that will follow.  
 
Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with 
livestock, and keep elk off adjacent roadways, elk 
occur at numbers and densities well in excess of 
carrying capacity (Smith et al. 2004, Lubow and 
Smith 2004).  Considerable evidence suggests 
that Chronic Wasting Disease (CWD) transmission 
and prevalence are density dependent (Peters et 
al. 2000, Williams et al. 2002).  Monello et al. 
(2014) found that elk densities of 15-110/km2 
(0.06 to 0.45/ac) in Rocky Mountain National 
Park were associated with 13% CWD prevalence, 
and they predicted elk population declines when 
CWD prevalence exceeded 13%.  NER elk 
densities range from 77-16,850/km2 (0.31-68/ac; 
NER unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
declines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.  Therefore, the 
purpose of this feeding “trigger” is to keep elk on 
the NER and prevent them from searching for 
forage off the NER, which would increase the 
potential of comingling with cattle causing 
damage to private lands, and moving across 
Highway 89 where the risk of vehicles hitting elk 

 

Figure 6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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is high.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to represent 
plant communities that are highly preferred by 
elk due to plant species composition and the 
persistence of green vegetation.  Weekly 
sampling begins in late December to estimate 
available forage biomass at each index site.  
When average available forage across index sites 
is below 300 lbs/ac, biologists typically 

recommend that supplemental feeding be 
initiated. 
 
During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range 
= 30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 
April).  Variation in feeding initiation and 
termination dates has been based on winter 
conditions and a desire to avoid elk-cattle 
comingling on nearby private lands.  Coordination 
of winter feeding dates on the NER and WGFD-
operated Gros Ventre drainage feedgrounds 
(Alkali, Patrol Cabin, and Fish Creek) occurs 
annually to help minimize movement of elk 
between these areas.  This coordination will 
continue regardless of the management strategy 
employed.  The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feedgrounds and native range is shown 
in Table 2. 
 
Bison discovered refuge feeding operations in 
1980, and since that time they have been fed 
each year to help minimize disruption to elk 
feeding operations.  Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
provide a heavy feed ration, which helps keep 
them in this area.  This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 
 
Harvest 
Total hunter harvest of the JEH was gradually 

 

Figure 7.  Estimated elk harvests for the Jackson Elk 
Herd and the amount of that harvest that occurs in 
Grand Teton National Park, 2000–2014. 
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Table 2.  Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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reduced over the last decade as the population 
neared objective (Fig. 7).  Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2015, 422 ± 102 (mean 
± SD, range = 329-612) hunters harvested 196 ± 
95 (range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE provided 
for a controlled reduction of elk, when necessary, 
in specific portions of the park, primarily east of 
the Snake River.  Elk reduction programs have 
taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8).  Season dates have varied 
over the years but recently have run from mid-
October to early-December.  The GRTE harvest 
accounts for about 25% of the JEH overall 
harvest, thus has been an important factor in 
regulating the population.  Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased the 
need for large harvests in GRTE. 
 
Bison hunting begins 15 August and ends in early 
to mid-January.  Most harvest occurs on the NER, 
with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, harvest has been 210 ± 45.5 (range 139-
301) bison per year.  This level of harvest has 
been sufficient to arrest the exponential growth 

of the population, reducing bison numbers from 
the peak in 2007 to about 700 animals in winter 
2015 (Fig 3).  Tribal bison harvest of up to 5 
animals for ceremonial purposes was authorized 
in the BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  
 
Bison hunting is not allowed in GRTE because of 
long standing NPS policy that prohibits most 
hunting in national parks.  Bison quickly learned 
to take advantage of the safety of GRTE, which 
has made  hunter harvest goals difficult to 
achieve.  Many bison stay in GRTE during the 
hunting season, with only occasional short term 
movements to the NER, until severe winter 
conditions occur.  In response, NER and WGFD 
managers have attempted to extend the hunt to 
late January while minimizing the conflict with 
the initiation of winter feeding.  The 
unpredictable nature of winter conditions that 
time of year makes this challenging, and has (or 
could) result in the use of emergency season 
extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year-round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective.  The strategy is 
typically employed during 3 time periods: 1) in 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) in July when 
some bison typically return to NER; and 3) in the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff also 
occurs on private lands adjacent to NER 
periodically throughout the year. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 

 
Figure 8.  Elk harvest in Grand Teton National Park, 
1950-2015. 
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restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding.  Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment.  Of 
the 1,235 acres undergoing treatment, 745 acres 
has been seeded with native grass, shrub, and 
select forb mixes, and 89 acres is considered fully 
restored.  Two-hundred and seventy-five of these 
acres are currently fenced to reduce grazing 
pressure of early native vegetation establishment 
from bison and other ungulates.  An additional 
490 acres are targeted for native seeding in 2016 
once removal of the invasive vegetation is 
successful.  All treatments are monitored for 
native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  Invasive plant treatments may have 
to continue indefinitely.  GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands.  Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas.  It is 
important to note that the county has a “wildlife-
friendly” fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 

 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in February and includes ground 
counts of animals on feed at the NER and aerial 
counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement.  Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
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species on supplemental winter feeding. 

 
Initial success of the MSP will be a consistent 
decline in the 3-year running average of elk and 
bison fed days from the established baseline.  
While the BEMP does not provide specific 
measurement criteria to determine when the 
NER has successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  This level was chosen to define success 
because it suggests that elk and bison will be 
predominately foraging on free standing natural 
and cultivated forage rather than on 
supplemental feed. 
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE and the BTNF. Such improvements could 
increase elk and bison use of native winter range 
off the Refuge while simultaneously reducing use 
of feedlines. Similarly, compliance with the 2015 
sage grouse amendment to the 1990 Bridger-
Teton National Forest Land and Resource 
Management Plan and the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5 and supplement 2013-3) could affect 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 

Table 3.  Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this MSP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the BEMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below.  The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
function and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 
Objective: 1) Implement a phased reduction of 
animals on NER feed to 5,000 elk and 500 bison, 
and, 2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 
 
The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison.  
The second phase will be to adaptively manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and USFS 
lands) and cultivated forage (NER).   

 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. Efforts 
to scale back elk supplemental feeding 
operations in other parts of North America have 
been rare and fraught with controversy (Smith 
2001). The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.  Inability to 
meet this objective under the strategies 
presented here would trigger a thorough 
evaluation and consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 
conduct intensive surveillance for CWD in the JEH 
unit.  GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids.  Although this effort indicates that 
CWD is not currently found in the JEH, continued 
surveillance at sample sizes sufficient to detect 
1% prevalence with 95% confidence annually will 
be critical to ensure a timely management 
response and limit the long-term population 
effects of the [USFWS and USNPS, 2007b].  Given 
that CWD has been detected within 40 miles of 
the JEH in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance is 
warranted.   
 
In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan.  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration if CWD 
be is detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH 
is essential to allow implementation of 
management responses. 
 

Comment [r4]: Missing end of sentence 
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The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range.  To reduce supplemental feeding, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, which is the parameter we will use to 
measure progress toward reducing reliance on 
supplemental feeding.   

During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).  This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, and targeted mitigation on private 
lands is achieved as needed, feeding delays will 
be extended depending on several variables 
(Table 4, Fig. 9).  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 

February 28. Under the MSP, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality.    For example, 
delaying feeding by two weeks in January is likely 
to be more successful in dispersing animals to 
native range than doing so in February, when 
food stress and the potential for animals to move 
to private lands is greater.  Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted 
in an acute and large reduction in available 
forage. Forage availability would also be affected 
by the numbers of elk and bison on the NER.  And 
finally, the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation date. 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
more dominant animals, they have limited fat 
reserves, and are more susceptible to cold 
temperatures than larger animals. Monitoring 
programs will include measures of elk calf winter 
mortality on NER. The BEMP anticipated that 
total elk winter mortality (currently 1-2%) could 
increase up to 3 percentage points under the 
preferred alternative, with most of the increase 
in elk mortality occurring amongst very old age 
classes and calves.  If MSP implementation results 
in winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years (Appendix 1). 
 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date during the period of MSP 
implementation. 

Comment [r5]: As this section is currently 
written there does not appear to be any firm 
commitment to reducing feeding as the narrative is 
vague with regard to the magnitude of reduction in 
days of feeding and what specific triggers would 
encourage reducing days of feeding more 
aggressively or more conservatively.   

Comment [r6]: Very vague, should at least 
provide a range of days 

Comment [r7]: How is mortality estimated? Is 
the 1-2% reported here the average or the range of 
mortality observed under the current feeding 
system? This is important for reader to know in 
order to interpret the 3% increase threshold for 
implementing mitigation measures.  It would be 
good to provide the data on winter mortality under 
existing feeding program so one can evaluate the 
annual variation and to provide a benchmark for 
when reduction in feeding is initiated. Most 
mortality would likely occur in late winter thru early 
spring so one would not know the winter mortality 
rate until after the feeding season was over.  Thus 
increases in mortality I assume would only provide 
feedback for changing the length of time animals 
are fed is subsequent (not current) years.  
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The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the JEH is at the Wyoming Game and 
Fish Commission established objective of 11,000 
animals, which means there is less flexibility in 
manipulation of harvest regimes than there 
would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of proposed take.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk.  Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide distribution 
of harvest, and mitigation for impacts on other 
resources and visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future JEH 

population objective.  Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants which has led 
to significant increases of winter elk 
concentrations on the NER. 
 

The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
end dates that are commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution.  Special 
limited hunts designed to discourage bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson will also be 
considered.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached, WGFD will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
 
A cattle guard was installed on the Refuge Road 

 

Figure 9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.  Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives, but also that elk 
are sensitive to hunting pressure which can 
cause elk movements to areas that cause 
management issues for WGFD.  NER 
officials will work with BTNF and WGFD 
officials to explore the possibility of 
allowing hunting in limited areas after 
December 1st in the future.   
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE 
and NER, temporal and spatial harvest 
patterns, and animal-fed-days would be 
monitored, and the resulting information 
would be used to inform ongoing evaluation 
of elk and bison management harvest 
programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this MSP framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely 
to result in changes in bison and elk 
distribution (Appendix 1).  Some elk or 
bison may move to private lands in search 
of forage.  Of greatest concern is the 
potential for elk or bison to commingle with 
cattle of cow/calf operations, where 
brucellosis transmission could have considerable 
consequences, such as requiring depopulation of 
the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 

(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 

WGFD.  These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 

Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 
2016. 
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Preventing elk and especially bison from entering 
the Town of Jackson is essential in maximizing 
publicsafety and minimizing private property 
conflicts.  Currently, bison are hazed northward 
when they drift south of Miller Butte.  A cattle 
guard was installed on the Refuge Road just north 
of Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson. 
 
Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  The approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-

native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on summer bull ratios for elk in GRTE that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012.  Additionally, 
the “antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
refuge hunting opportunities are considered. 

  

Formatted: Highlight
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration Full ration average: 

8-12 lbs/day/elk 
No Change  No change, to minimize calf 

mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less than 
native winter range 

 

    
  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October No Change Modified as necessary 
   End Date 3nd week December No Change Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under MSP. 

 

Figure 11.  Framework for harvest strategy under MSP. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
MSP, and thus they are not being considered at 
this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed.  We will use 
modeling to quantify the effects of our 
management actions on 2 key responses of 
interest, elk distribution and winter elk calf 
mortality.  (ADD: range of elk calf mortality in 
non-fed populations.) 
There are a suite of possible factors that affect 
the proportion of elk on NER feedgrounds versus 
native winter range.  Models will be used to 
identify the relative influence of our principal 
management strategy (a reduction in feed season 
length) and other factors on winter elk 

distribution (Appendix 3).  Over time this will 
allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Several factors influence winter calf elk survival 
on NER (Fig. 13).  Models will be used to assess 
the effects of available forage on winter calf elk 
survival (Appendix 4).  Over time this will allow us 
to assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Figure 12.  Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a).  Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  

Feeding Initiation Monitoring 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).  These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.  
Historic elk distribution mapping and elk GPS 

collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.  At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   

 

Figure 13.  Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge and winter calf elk survival.  Gray hexagons represent outcomes, rectangles represent management 
actions, rounded rectangles represent factors with objectives from the BEMP, and ovals represent factors 
outside of management control.  
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Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs/ac level at key 
index sites.  Therefore the monitoring period will 
be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time.  We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.  In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008 
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 

proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 

EFD= ∑ Total elk counted on feed during 
daily feedground counts for duration of 
feed season 

 
BFD= ∑ Total bison counted on feed 
during daily feedground counts for 
duration of feed season 

 
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed, the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the JEH to winter on native 
winter range, thereby reducing the number of elk 
occupying NER feedgrounds.  We will evaluate 
changes in EFD and BFD by comparing the 3-year 
running average post MSP implementation 
compared to mean EFD and BFD from 
2008−2015.  The running average is an 
appropriate comparison because it will help 

 

Figure 14.  Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the MSP (2008-
2016).  These values represent the pretreatment 
baseline which will be compared to the 3-year running 
average post MSP implementation. 
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account for wide annual variation in EFD and BFD 
associated with winter severity (Figure 15) 
 
Elk Winter Mortality Monitoring 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 

the same methods post-MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3-year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post-
MSP mortality in excess of these levels may 
warrant shortening the feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a response, 
we propose maintaining a sample of 50 GPS-
collared elk that winter on NER throughout the 
MSP implementation period.  Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population.  This sample size will 
not be sufficient to detect all elk movements 
from NER to surrounding private lands, 
particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
MSP baseline data. 
 

 

 
Figure 15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average EFD and BFD post MSP 
implementation. 
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NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
MSP baseline period.  We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December−March because this represents 
the period after the NER elk hunting season, and 
prior to, and during, NER feeding operations.  
This is the season when changes to the NER 
feeding program would be most likely to result in 
elk distribution changes.  
 
Thirty adult cow elk were captured on NER 
feedgrounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90 
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk  in February-March 
2017. Given 83% annual survival for adult cow elk 
in the JEH (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 and 
2019 to maintain the 50 elk desired sample size 
over the life of the MSP implementation period. 
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 
elk will be captured during elk collaring 

operations in winter 2016, and each elk will be 
tested for brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.  
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.  Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.  CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year.  
 
 
 

 

Figure 16.  Total (blue) and calf (red) elk winter 
mortality (%) on NER in the period following 
implementation of the Bison and Elk Management 
Plan and prior to the implementation of the MSP 
(2008-2016).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average post MSP implementation. 
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Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf 
mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar data 
for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey data Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk Mortality 
(calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in winter 
months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding Start 
date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term and 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for a 
minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented at an annual management MSP 
update/report, completed by NER staff by the end 
of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying predominately 
on native habitat on NER, GRTE, and USFS lands, 
and on NER cultivated forage. But because there is 
no precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria for 
success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the JEH wintering on 
the NER, presence or absence of CWD and other 
infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and 
public support.  These are complex, dynamic, and 
interwoven components that, together with the 
MSP, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 

conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and BFD 
will be most important after the first 5 years of 
MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with greater 
magnitudes indicating higher degrees of success.  
However, determinations of overall program 
success will necessarily include evaluation of all 
system components.  For example, gains in 
reduced feeding come could be accompanied by 
an increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve evaluating a matrix of effects. These 
evaluations will be included in annual MSP 
reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not be 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by WGFD 
personnel, including public review through annual 
season setting meetings.  The BEMP supported the 
State herd objectives of 500 bison and 11,000 elk, 
and thus due to NEPA requirements any further 
consideration of reduced herd sizes by the NER or 
GRTE are beyond the scope of this plan.  However, 
Wyoming Game and Fish Commission changes to 
Jackson bison or elk herd objectives are not 
constrained by the BEMP.   

Comment [r13]: I am not sure I understand how 
you can develop an adaptive mgmt. program 
without defined criteria to assess if the 
management actions are adequately moving you 
toward the stated objective of reducing feeding by 
<50% of pre-MSP feed day levels. You propose a 
monitoring plan to collect data on EFD/BFD, elk 
distribution, and elk overwinter survival so you 
should have data to evaluate your progress toward 
reaching your objective and potential issues such as 
excessive winter starvation mortality and elk 
redistribution to private lands that could require 
modification of the reduction of duration of feeding 
each year.  But linking your monitoring data to 
adapting your feeding plan is generally vague 
throughout this document. Perhaps this is necessary 
as many stakeholders and agencies must weigh in 
on any adjustments to the plan and you will not 
know how you will/can ‘adapt’ your mgmt. plan 
until it is implemented, monitoring data are 
collected, and everyone involved has reviewed the 
information and evaluates potential changes to the 
feeding program. 
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Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for this 
purpose.   



 

 34  
 

PUBLIC OUTREACH AND EDUCATION 
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detailed communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
SCHEDULE 
 

Table 7.  Proposed implementation schedule for the MSP. 
Action Date 

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol January/February 2017 

GPS Collar 30-40 elk (Iridium platform) March 2017 

Monitoring/Evaluation/Annual Report June 2017 

 



 

 35  
 

BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-
techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private Foundations) Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)3 

Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 
Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 
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• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 
 
Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 
At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the MSP’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the MSP 

implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the MSP’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the MSP by providing links and references to previous outreach 

and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the MSP via print, radio, Web, and social media 

platforms. 
• Utilize new media and social media tools to provide information on why the MSP was developed, what 

public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the MSP. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 

http://www.fws.gov/bisonandelkplan/)
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• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 
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Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects.  Year will be including as a random effect, 
providing several benefits.  First, we don’t assume years are independent and comprise all of the factor 
levels of interest.  Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution.  This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences.  Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution.  Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors the primary management action influencing calf 
survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival.  There is currently little 
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understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation.  Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 
Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(MSP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.  The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s.  This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11.  Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge.  Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from YNP were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
This MSP addresses several objectives under a 
broader BEMP goal of sustainable populations, 
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which directed the agencies to: 1) develop a 
dynamic, structured framework for reducing NER 
supplemental feeding; 2) implement a phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2, elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge, 2) desired herd sizes and 
age/sex ratios, 3) effective mitigation of bison 
and elk co-mingling with livestock on  private 
lands , 4) winter distribution patterns of elk and 
bison, 5) prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.  In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
adaptive modifications to the approach when 
indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 

and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the 3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of MSP strategies will 
require knowledge of several bison and elk herd 
attributes.  Because we are interested in reducing 
the intensity of elk and bison feeding throughout 
the entire winter season, which includes both the 
number of animals on feed and the duration of 
feeding, we will use measurements of elk-fed-
days (EFD; the total number of elk fed per day per 
season derived from daily feedground estimates) 
and bison-fed-days (BFD; the total number of 
bison fed per day derived from daily feedground 
estimates) to evaluate feeding intensity.  For 
example, if 5,000 elk were  fed for 100 days 
during a given winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-MSP period from 
2008-2016 was 487,838 EFD (range = 223,614-
746,800), and 45,224 BFD (range = 26,035-
82,124).  Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under the 
MSP.  Reductions in EFD and BFD could be 
achieved through reducing the length of the feed 
season, reducing the number of elk and bison on 
feed, or some combination of both factors. 
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP did not provide 
specific measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  These levels of reduction are consistent 
with elk and bison predominantly relying on free 

Comment [r1]: There are two aspects to feeding, 
1) how many animals are fed, and 2) how long they 
are fed. Should not your goals for reduction in 
feeding include statements about both? 

Comment [r2]: Phase 1 has specific goals but 
Phase 2, in contrast, is vague so reader has no idea 
if Phase 2 is just a modest decrease in animals on 
feed from Phase 1, or something more substantial.   

Comment [r3]: Clear, measurable objective - 
good 
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standing forage rather than supplemental feed. 
 
Similarly there are population-specific objectives 
derived from the BEMP and Phase 1 of the MSP 
for 5,000 elk wintering on NER and 500 bison 
wintering in the Jackson Hole area.  Progress 
towards these objectives will be measured using 
annual classification counts and the average 
number of elk and bison counted during daily 
feedground estimates. 
 
 
Chronic Wasting Disease.  As of 2016, CWD has 
been detected within 40 miles of the Jackson Elk 
Herd (JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk.  Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
based on implementation of WGFD’s CWD 
management plan (WGFD 2016). 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs/acre along 
transects in areas with highly preferred grasses.  
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk and bison 
fed days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding. 
 
During the first several years of MSP 

implementation, the initiation of feeding will be 
delayed for short durations of time (days).  This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding 
and identify private land conflict areas that may 
require focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range. However other factors 
outside of the scope of this plan such as wolf 
numbers and distribution could reduce the 
effectiveness of this strategy. 
 
 Variables that influence feeding initiation date 
will be considered (Table 4, Fig. 10). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28. Under the 
MSP, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality.    
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so 
in February, when food stress and the potential 
for animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage.  
And finally, the distribution of animals, 
particularly on private, livestock producing lands, 
would be considered prior to delaying feeding 
initiation date. 
 
Monitoring programs will include measures of elk 
calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age classes 
and calves.  If MSP implementation results in 
winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years. 
 
In the early years of MSP implementation, the 
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seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the MSP is implemented.  
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits, 
allowing a bow season near developments on the 
NER,  delaying the elk season so it will better 
coincide with migration timing, and alternating 
areas that are closed and open to hunting over 
time to encourage animal movements or 
facilitate harvest.  
 
Based on summer bull ratios in GRTE that were 
chronically below 35 bulls:100 cows, permit types 
for the park’s elk reduction program (ERP) went 
to “antlerless only” in 2012.  Additionally, the 
“antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
hunting opportunities are considered.  
 
The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in 
the proportion of NER elk that occupy winter 
ranges immediately adjacent to the Refuge. If 
efforts to encourage increased use of native 
winter range are unsuccessful, agencies will 
collaborate with the WGFD in the public process 
of reviewing and adjusting the future JEH 
population objective. This will provide a level of 
harvest flexibility more commensurate with 
addressing changes in herd distribution. 
 
Bison hunts on the NER (bison hunting is 

prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration will be given to 
reducing the bison herd population objective in 
the future through collaboration with WGFD. 
Lowering the Jackson Bison Herd objective and 
population would reduce winter NER forage 
consumption and further reduce the need for 
supplemental feed.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands.  Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge.  NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st . 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in limited areas to separate elk 
and bison from livestock feed lines, hazing elk 
and bison away from livestock feed lines, and 
purchasing private lands easements or leases to 
prevent co-mingling.  A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  Various approaches to 
restore the Kelly Hayfields in GRTE (4,500 acres) 
were initiated in 2008. Work  will likely be 
complete in 2035.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and providing visitor 
opportunities to enjoy wildlife viewing within a 
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natural setting.  The restoration process involves 
removal of non-native vegetation, collecting and 
propagating  native seeds and plants, as well as 
the seeding of native plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
 
Strategies Considered But Rejected 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were 
rejected because they were not included in the 
BEMP preferred alternative and/or because there 
was not support for them by cooperating 
agencies. 
 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; 3) determining elk 
and bison fed days each feeding season; 4) 
estimating winter mortality; 5) brucellosis 
seroprevalence rates; and 6) CWD surveillance.  
In many cases, attribute baselines for the period 

preceding implementation of this plan have been 
developed for comparison after the plan is 
implemented. 
 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
and sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in management direction will be presented in an 
annual MSP update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge.  The general public and especially key 
stakeholder groups must understand the 
biological needs for and strategies of the MSP in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods.  A detailed communication plan has 
been developed that identifies key messages and 
utilizes a variety of outreach methods, including 
print, video, and voice material, utilizing social 
media, and meetings with elected officials, state 
and local governments, agency and tribal 
partners, community organizations, stakeholders, 
and the general public. 
 
Schedule 
GPS collars were deployed on 30 adult cow elk in 
February 2016. Assuming adequate funding, , 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This MSP has been developed expressly for that 
purpose. 
 
Bison and Elk Populations  
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley.  Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The JEH occupies approximately 8,000 km2 in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands.  Summering areas occur 
throughout the herd’s range and for convenience 
are divided into five geographic regions that 
include GRTE, Yellowstone National Park (YNP), 
the Gros Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes private 
and public lands in the vicinity of GRTE’s 
southwest boundary. 
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations.  Elk are just as important to 
today’s residents of the valley.  Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs.  Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square.  Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay.  According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data).  Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the JEH was 
believed to be largely confined to Jackson Hole 
and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s>  Primary 
reasons for these mortality events included the 
loss of available winter range in Jackson Hole 
from new ranching operations and a and 
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expansion of Jackson.  This prompted local 
citizens and organizations, as well as state and 
federal officials in Jackson Hole, to begin feeding 
elk in the winter of 1910–11.  Congress heeded 
the appeals for assistance and on August 10, 

1912, appropriated $45,000 for the purchase of 
lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293).  The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 



 

3 
 

Hoback River drainage (the latter is not within the 
JEH’s range). 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  In recent times the population  has 
fluctuated near the herd objective of 11,000 that 
was adopted by the WGFD (Fig. 2). 
 

 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents.  Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in GRTE 
with the Teton Range in the background is a 
treasured opportunity for many of the valley’s 
visitors.  Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of particular 
interest to nearby American Indian tribes and 
tribes in other parts of the United States because 
the animals are central to their culture and 
tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 

Wildlife Park near Moran.  The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 
Zoological Society, the Jackson Hole Preserve, 
Inc., and the WGFD.  A population of 15–30 bison 
was maintained in a large enclosure there until 
1963, when brucellosis was discovered in the 
herd (likely transferred with the original 20 
animals from YNP).  At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained.  In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd.  In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely.  The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and this allowed the bison to range 
freely and was consistent with National Park 
Service wildlife management policy.  The herd 
remained small and wintered mostly in the Snake 
River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there.  The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers.  
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, and 
they have continued to do so ever since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3).  
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk.  
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984.  As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands and thereby 
reducing availability of these habitats to other 
wildlife as well as unusually low winter mortality, 
which has affected predators and other species 
and has required intensive hunting programs.  
 
Planning History 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 

the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the NER, GRTE, YNP, BTNF, and WGFD, who 
meet at least annually to coordinate 
management of the population and its habitat.  
Coordination of bison management began soon 
after they started frequenting the NER in 1976 
and using supplemental feed provided to elk in 
1980 (Fig. 3).  Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 
while data were gathered for a long term plan 
occurred in 1988.  It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat in the NER and GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE in concert with 
the parks enabling legislation, allow the WGFD to 
continue to vaccinate elk and bison for brucellosis 
using existing vaccines until more effective 
vaccines become available, and develop a 
dynamic framework of management actions 
which adaptively decrease the need for 
supplemental feeding on the NER.  This Bison and 
Elk Management MSP was developed to address 
the latter and specifically addresses the criteria 
for a structured framework listed on page 5 of 
the Record of Decision (Fig. 4).  It does not 
address other on-going bison and elk 

management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of the MSP 
for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010, the United States District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011, the plaintiffs appealed this 
ruling to the United States Court of Appeals for 
the District of Columbia Circuit.  This Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their likely 
effect on the environment, and substantial 
involvement of the public in the process. This 
MSP does not duplicate or add to this process.  It 
is designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

http://www.fws.gov/bisonandelkplan
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will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
Management Step Down Planning 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives.  Four 
elements generally included in an adaptive 
management approach include: 1) well defined 
and mutually agreed upon objectives; 2) 
knowledge (including descriptive models) of the 

dynamics of the system being managed; 3) clearly 
articulated management actions and strategies; 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
This MSP utilizes adaptive management planning 
principles but is not intended to include all of the 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This MSP is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5). 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 

opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This MSP addresses four objectives 
under the goal of sustainable populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1, the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Step Down Plan objectives shaded) 
 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing 
NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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population of bison to the BEMP recommended, 
and WGFD adopted, objective of 500.  In Phase 2, 
the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage.  Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate bison 
and elk livestock conflicts; such as co-mingling on 
private lands during high risk disease 
transmission periods; 4) maintaining desirable 
winter distribution patterns of elk and bison; 5) 

the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases; and 6) public 
support.  In short, the overall objective of this 
plan is to outline a framework for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.

 
MANAGEMENT ACTIONS AND STRATEGIES 
 
Background The principle goal of reducing reliance on 

 

Figure 5.  Relationship of MSP to the 2007 Bison/Elk Management plan goals, phasing of objectives, and 
consideration criteria for reducing the reliance of elk and bison on supplemental feed during Phase 2. 
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supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the NER each year in all but 
9 winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during winter 
months is powerful to both species, and their 
knowledge of NER feed grounds has been passed 
down through generations.  As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years.  Because use of feed grounds 
is a learned behavior, decreasing feed season 
length will potentially reduce the likelihood of elk 
that winter on native range finding NER feed 
grounds.  Over time this could result in a greater 
percentage of elk using native winter range 
relative to NER feed grounds.  Because it is largely 
unprecedented, the concept of modifying this 
behavior on such a large scale is daunting and 
poses questions for which there are no 
immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 
and unanticipated results are likely.  Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into 3 broad categories: 1) timing and 

duration of winter feeding; 2) timing and 
intensity of hunting; and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD.  Since then, important changes have taken 
place, some of which are advantageous to this 
effort and some of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson Elk Herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the JEH 
that winters on NER has increased dramatically 
(Fig. 6), this will make achieving the Phase I 
objective of 5,000 elk on feed and any future elk 
population reductions more difficult.  Preliminary 
modeling suggests that the increasing proportion 
of the JEH wintering on NER has been associated 
with 1) changes in elk winter distribution 
associated with wolves (NER, unpublished data) 
and 2) high numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et 
al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013.  In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
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portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased.  
A strong, credible body of scientific evidence 
shows that climate change is occurring, is caused 
largely by human activities, and poses significant 
risks for a broad range of human and natural 
systems (National Academy of Science 2010).  
Ecological systems in the GYE are likely to be 
affected and associated changes may have 
implications for elk and bison management. 
Moderate term to long term effects of climate 
change in Jackson Hole will likely include 
increases in average temperature, a reduction in 
the duration and distribution of snow cover, an 
increase in the number of frost free days, 
increased wildfire frequency, and changes in 
plant community composition and structure 
including loss of forest and shrub cover and an 
increase in invasive plants (Riginos and Newcomb 
2015). The net effect of these changes relative to 
the implementation of the MSP remains 
uncertain. 
 
Current Management 
Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 

in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to MSP strategies 
that will follow.  
 
Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with 
livestock, and keep elk off adjacent roadways, elk 
occur at numbers and densities well in excess of 
carrying capacity (Smith et al. 2004, Lubow and 
Smith 2004).  Considerable evidence suggests 
that Chronic Wasting Disease (CWD) transmission 
and prevalence are density dependent (Peters et 
al. 2000, Williams et al. 2002).  Monello et al. 
(2014) found that elk densities of 15-110/km2 
(0.06 to 0.45/ac) in Rocky Mountain National 
Park were associated with 13% CWD prevalence, 
and they predicted elk population declines when 
CWD prevalence exceeded 13%.  NER elk 
densities range from 77-16,850/km2 (0.31-68/ac; 
NER unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
declines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.  Therefore, the 
purpose of this feeding “trigger” is to keep elk on 
the NER and prevent them from searching for 
forage off the NER, which would increase the 
potential of comingling with cattle causing 
damage to private lands, and moving across 
Highway 89 where the risk of vehicles hitting elk 

 

Figure 6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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is high.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to represent 
plant communities that are highly preferred by 
elk due to plant species composition and the 
persistence of green vegetation.  Weekly 
sampling begins in late December to estimate 
available forage biomass at each index site.  
When average available forage across index sites 
is below 300 lbs/ac, biologists typically 

recommend that supplemental feeding be 
initiated. 
 
During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range 
= 30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 
April).  Variation in feeding initiation and 
termination dates has been based on winter 
conditions and a desire to avoid elk-cattle 
comingling on nearby private lands.  Coordination 
of winter feeding dates on the NER and WGFD-
operated Gros Ventre drainage feedgrounds 
(Alkali, Patrol Cabin, and Fish Creek) occurs 
annually to help minimize movement of elk 
between these areas.  This coordination will 
continue regardless of the management strategy 
employed.  The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feedgrounds and native range is shown 
in Table 2. 
 
Bison discovered refuge feeding operations in 
1980, and since that time they have been fed 
each year to help minimize disruption to elk 
feeding operations.  Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
provide a heavy feed ration, which helps keep 
them in this area.  This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 
 
Harvest 
Total hunter harvest of the JEH was gradually 

 

Figure 7.  Estimated elk harvests for the Jackson Elk 
Herd and the amount of that harvest that occurs in 
Grand Teton National Park, 2000–2014. 
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Table 2.  Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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reduced over the last decade as the population 
neared objective (Fig. 7).  Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2015, 422 ± 102 (mean 
± SD, range = 329-612) hunters harvested 196 ± 
95 (range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE provided 
for a controlled reduction of elk, when necessary, 
in specific portions of the park, primarily east of 
the Snake River.  Elk reduction programs have 
taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8).  Season dates have varied 
over the years but recently have run from mid-
October to early-December.  The GRTE harvest 
accounts for about 25% of the JEH overall 
harvest, thus has been an important factor in 
regulating the population.  Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased the 
need for large harvests in GRTE. 
 
Bison hunting begins 15 August and ends in early 
to mid-January.  Most harvest occurs on the NER, 
with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, harvest has been 210 ± 45.5 (range 139-
301) bison per year.  This level of harvest has 
been sufficient to arrest the exponential growth 

of the population, reducing bison numbers from 
the peak in 2007 to about 700 animals in winter 
2015 (Fig 3).  Tribal bison harvest of up to 5 
animals for ceremonial purposes was authorized 
in the BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  
 
Bison hunting is not allowed in GRTE because of 
long standing NPS policy that prohibits most 
hunting in national parks.  Bison quickly learned 
to take advantage of the safety of GRTE, which 
has made  hunter harvest goals difficult to 
achieve.  Many bison stay in GRTE during the 
hunting season, with only occasional short term 
movements to the NER, until severe winter 
conditions occur.  In response, NER and WGFD 
managers have attempted to extend the hunt to 
late January while minimizing the conflict with 
the initiation of winter feeding.  The 
unpredictable nature of winter conditions that 
time of year makes this challenging, and has (or 
could) result in the use of emergency season 
extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year-round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective.  The strategy is 
typically employed during 3 time periods: 1) in 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) in July when 
some bison typically return to NER; and 3) in the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff also 
occurs on private lands adjacent to NER 
periodically throughout the year. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 

 
Figure 8.  Elk harvest in Grand Teton National Park, 
1950-2015. 
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restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding.  Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment.  Of 
the 1,235 acres undergoing treatment, 745 acres 
has been seeded with native grass, shrub, and 
select forb mixes, and 89 acres is considered fully 
restored.  Two-hundred and seventy-five of these 
acres are currently fenced to reduce grazing 
pressure of early native vegetation establishment 
from bison and other ungulates.  An additional 
490 acres are targeted for native seeding in 2016 
once removal of the invasive vegetation is 
successful.  All treatments are monitored for 
native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  Invasive plant treatments may have 
to continue indefinitely.  GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands.  Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas.  It is 
important to note that the county has a “wildlife-
friendly” fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 

 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in February and includes ground 
counts of animals on feed at the NER and aerial 
counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement.  Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
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species on supplemental winter feeding. 

 
Initial success of the MSP will be a consistent 
decline in the 3-year running average of elk and 
bison fed days from the established baseline.  
While the BEMP does not provide specific 
measurement criteria to determine when the 
NER has successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  This level was chosen to define success 
because it suggests that elk and bison will be 
predominately foraging on free standing natural 
and cultivated forage rather than on 
supplemental feed. 
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE and the BTNF. Such improvements could 
increase elk and bison use of native winter range 
off the Refuge while simultaneously reducing use 
of feedlines. Similarly, compliance with the 2015 
sage grouse amendment to the 1990 Bridger-
Teton National Forest Land and Resource 
Management Plan and the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5 and supplement 2013-3) could affect 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 

Table 3.  Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this MSP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the BEMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below.  The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
function and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 
Objective: 1) Implement a phased reduction of 
animals on NER feed to 5,000 elk and 500 bison, 
and, 2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 
 
The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison.  
The second phase will be to adaptively manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and USFS 
lands) and cultivated forage (NER).   

 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. Efforts 
to scale back elk supplemental feeding 
operations in other parts of North America have 
been rare and fraught with controversy (Smith 
2001). The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.  Inability to 
meet this objective under the strategies 
presented here would trigger a thorough 
evaluation and consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 
conduct intensive surveillance for CWD in the JEH 
unit.  GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids.  Although this effort indicates that 
CWD is not currently found in the JEH, continued 
surveillance at sample sizes sufficient to detect 
1% prevalence with 95% confidence annually will 
be critical to ensure a timely management 
response and limit the long-term population 
effects of the [USFWS and USNPS, 2007b].  Given 
that CWD has been detected within 40 miles of 
the JEH in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance is 
warranted.   
 
In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan.  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration if CWD 
be is detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH 
is essential to allow implementation of 
management responses. 
 

Comment [r4]: Missing end of sentence 
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The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range.  To reduce supplemental feeding, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, which is the parameter we will use to 
measure progress toward reducing reliance on 
supplemental feeding.   

During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).  This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, and targeted mitigation on private 
lands is achieved as needed, feeding delays will 
be extended depending on several variables 
(Table 4, Fig. 9).  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 

February 28. Under the MSP, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality.    For example, 
delaying feeding by two weeks in January is likely 
to be more successful in dispersing animals to 
native range than doing so in February, when 
food stress and the potential for animals to move 
to private lands is greater.  Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted 
in an acute and large reduction in available 
forage. Forage availability would also be affected 
by the numbers of elk and bison on the NER.  And 
finally, the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation date. 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
more dominant animals, they have limited fat 
reserves, and are more susceptible to cold 
temperatures than larger animals. Monitoring 
programs will include measures of elk calf winter 
mortality on NER. The BEMP anticipated that 
total elk winter mortality (currently 1-2%) could 
increase up to 3 percentage points under the 
preferred alternative, with most of the increase 
in elk mortality occurring amongst very old age 
classes and calves.  If MSP implementation results 
in winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years (Appendix 1). 
 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date during the period of MSP 
implementation. 

Comment [r5]: As this section is currently 
written there does not appear to be any firm 
commitment to reducing feeding as the narrative is 
vague with regard to the magnitude of reduction in 
days of feeding and what specific triggers would 
encourage reducing days of feeding more 
aggressively or more conservatively.   

Comment [r6]: Very vague, should at least 
provide a range of days 

Comment [r7]: How is mortality estimated? Is 
the 1-2% reported here the average or the range of 
mortality observed under the current feeding 
system? This is important for reader to know in 
order to interpret the 3% increase threshold for 
implementing mitigation measures.  It would be 
good to provide the data on winter mortality under 
existing feeding program so one can evaluate the 
annual variation and to provide a benchmark for 
when reduction in feeding is initiated. Most 
mortality would likely occur in late winter thru early 
spring so one would not know the winter mortality 
rate until after the feeding season was over.  Thus 
increases in mortality I assume would only provide 
feedback for changing the length of time animals 
are fed is subsequent (not current) years.  
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The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the JEH is at the Wyoming Game and 
Fish Commission established objective of 11,000 
animals, which means there is less flexibility in 
manipulation of harvest regimes than there 
would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of proposed take.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk.  Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide distribution 
of harvest, and mitigation for impacts on other 
resources and visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future JEH 

population objective.  Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants which has led 
to significant increases of winter elk 
concentrations on the NER. 
 

The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
end dates that are commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution.  Special 
limited hunts designed to discourage bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson will also be 
considered.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached, WGFD will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
 
A cattle guard was installed on the Refuge Road 

 

Figure 9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.  Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives, but also that elk 
are sensitive to hunting pressure which can 
cause elk movements to areas that cause 
management issues for WGFD.  NER 
officials will work with BTNF and WGFD 
officials to explore the possibility of 
allowing hunting in limited areas after 
December 1st in the future.   
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE 
and NER, temporal and spatial harvest 
patterns, and animal-fed-days would be 
monitored, and the resulting information 
would be used to inform ongoing evaluation 
of elk and bison management harvest 
programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this MSP framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely 
to result in changes in bison and elk 
distribution (Appendix 1).  Some elk or 
bison may move to private lands in search 
of forage.  Of greatest concern is the 
potential for elk or bison to commingle with 
cattle of cow/calf operations, where 
brucellosis transmission could have considerable 
consequences, such as requiring depopulation of 
the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 

(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 

WGFD.  These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 

Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 
2016. 
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Preventing elk and especially bison from entering 
the Town of Jackson is essential in maximizing 
publicsafety and minimizing private property 
conflicts.  Currently, bison are hazed northward 
when they drift south of Miller Butte.  A cattle 
guard was installed on the Refuge Road just north 
of Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson. 
 
Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  The approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-

native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on summer bull ratios for elk in GRTE that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012.  Additionally, 
the “antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
refuge hunting opportunities are considered. 
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration Full ration average: 

8-12 lbs/day/elk 
No Change  No change, to minimize calf 

mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less than 
native winter range 

 

    
  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October No Change Modified as necessary 
   End Date 3nd week December No Change Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under MSP. 

 

Figure 11.  Framework for harvest strategy under MSP. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
MSP, and thus they are not being considered at 
this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed.  We will use 
modeling to quantify the effects of our 
management actions on 2 key responses of 
interest, elk distribution and winter elk calf 
mortality.  (ADD: range of elk calf mortality in 
non-fed populations.) 
There are a suite of possible factors that affect 
the proportion of elk on NER feedgrounds versus 
native winter range.  Models will be used to 
identify the relative influence of our principal 
management strategy (a reduction in feed season 
length) and other factors on winter elk 

distribution (Appendix 3).  Over time this will 
allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Several factors influence winter calf elk survival 
on NER (Fig. 13).  Models will be used to assess 
the effects of available forage on winter calf elk 
survival (Appendix 4).  Over time this will allow us 
to assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Figure 12.  Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a).  Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  

Feeding Initiation Monitoring 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).  These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.  
Historic elk distribution mapping and elk GPS 

collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.  At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   

 

Figure 13.  Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge and winter calf elk survival.  Gray hexagons represent outcomes, rectangles represent management 
actions, rounded rectangles represent factors with objectives from the BEMP, and ovals represent factors 
outside of management control.  
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Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs/ac level at key 
index sites.  Therefore the monitoring period will 
be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time.  We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.  In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008 
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 

proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 

EFD= ∑ Total elk counted on feed during 
daily feedground counts for duration of 
feed season 

 
BFD= ∑ Total bison counted on feed 
during daily feedground counts for 
duration of feed season 

 
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed, the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the JEH to winter on native 
winter range, thereby reducing the number of elk 
occupying NER feedgrounds.  We will evaluate 
changes in EFD and BFD by comparing the 3-year 
running average post MSP implementation 
compared to mean EFD and BFD from 
2008−2015.  The running average is an 
appropriate comparison because it will help 

 

Figure 14.  Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the MSP (2008-
2016).  These values represent the pretreatment 
baseline which will be compared to the 3-year running 
average post MSP implementation. 
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Comment [r8]: This is a vague statement and 
not sure what it means.  Threshold for initiating 
feeding under current system is 300#/ac and under 
MSP it will be something less than that?  Will there 
still be a value that is <300#/ac that will trigger 
feeding and, if so, what will it be?  If not, what is this 
measurement going to be used for with respect to 
mgmt. decisions?  Which ‘key index sites’ will be 
used and why add additional random sites if the 
data from these sites will not be used to inform 
mgmt. decisions? 

Comment [r9]: So how will these data be used 
to inform mgmt.?  From fig 15 feed days has been 
highly variable from year to year.  So if this feed 
days index falls above the current annual average 
would this trigger some sort of change in mgmt.?  
How much lower are you targeting the index with 
your reduction in length of feeding season proposed 
in MSP?  If you aren’t meeting this goal what will be 
done?  If you exceed this reduction what will be 
done.  I don’t really understand how your 
monitoring data of various sorts will be used in an 
‘adaptive mgmt’ framework. 
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account for wide annual variation in EFD and BFD 
associated with winter severity (Figure 15) 
 
Elk Winter Mortality Monitoring 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 

the same methods post-MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3-year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post-
MSP mortality in excess of these levels may 
warrant shortening the feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a response, 
we propose maintaining a sample of 50 GPS-
collared elk that winter on NER throughout the 
MSP implementation period.  Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population.  This sample size will 
not be sufficient to detect all elk movements 
from NER to surrounding private lands, 
particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
MSP baseline data. 
 

 

 
Figure 15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average EFD and BFD post MSP 
implementation. 
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Comment [r10]: This is fig of time series of feed 
days not elk mortality.  Should be fig 16. 

Comment [r11]: Again, a vague statement about 
how this monitoring would be used to inform 
potential changes in mgmt.. 
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NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
MSP baseline period.  We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December−March because this represents 
the period after the NER elk hunting season, and 
prior to, and during, NER feeding operations.  
This is the season when changes to the NER 
feeding program would be most likely to result in 
elk distribution changes.  
 
Thirty adult cow elk were captured on NER 
feedgrounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90 
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk  in February-March 
2017. Given 83% annual survival for adult cow elk 
in the JEH (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 and 
2019 to maintain the 50 elk desired sample size 
over the life of the MSP implementation period. 
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 
elk will be captured during elk collaring 

operations in winter 2016, and each elk will be 
tested for brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.  
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.  Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.  CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year.  
 
 
 

 

Figure 16.  Total (blue) and calf (red) elk winter 
mortality (%) on NER in the period following 
implementation of the Bison and Elk Management 
Plan and prior to the implementation of the MSP 
(2008-2016).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average post MSP implementation. 

0.00

2.00

4.00

6.00

8.00

10.00

2008 2010 2012 2014 2016

Comment [r12]: Would detection of CWD in JEH 
trigger some sort of change in NER feedground 
operation beyond the MSP as described in this 
document?  What is the ‘adequate management 
response’? 
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Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf 
mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar data 
for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey data Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk Mortality 
(calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in winter 
months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding Start 
date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term and 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for a 
minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented at an annual management MSP 
update/report, completed by NER staff by the end 
of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying predominately 
on native habitat on NER, GRTE, and USFS lands, 
and on NER cultivated forage. But because there is 
no precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria for 
success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the JEH wintering on 
the NER, presence or absence of CWD and other 
infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and 
public support.  These are complex, dynamic, and 
interwoven components that, together with the 
MSP, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 

conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and BFD 
will be most important after the first 5 years of 
MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with greater 
magnitudes indicating higher degrees of success.  
However, determinations of overall program 
success will necessarily include evaluation of all 
system components.  For example, gains in 
reduced feeding come could be accompanied by 
an increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve evaluating a matrix of effects. These 
evaluations will be included in annual MSP 
reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not be 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by WGFD 
personnel, including public review through annual 
season setting meetings.  The BEMP supported the 
State herd objectives of 500 bison and 11,000 elk, 
and thus due to NEPA requirements any further 
consideration of reduced herd sizes by the NER or 
GRTE are beyond the scope of this plan.  However, 
Wyoming Game and Fish Commission changes to 
Jackson bison or elk herd objectives are not 
constrained by the BEMP.   

Comment [r13]: I am not sure I understand how 
you can develop an adaptive mgmt. program 
without defined criteria to assess if the 
management actions are adequately moving you 
toward the stated objective of reducing feeding by 
<50% of pre-MSP feed day levels. You propose a 
monitoring plan to collect data on EFD/BFD, elk 
distribution, and elk overwinter survival so you 
should have data to evaluate your progress toward 
reaching your objective and potential issues such as 
excessive winter starvation mortality and elk 
redistribution to private lands that could require 
modification of the reduction of duration of feeding 
each year.  But linking your monitoring data to 
adapting your feeding plan is generally vague 
throughout this document. Perhaps this is necessary 
as many stakeholders and agencies must weigh in 
on any adjustments to the plan and you will not 
know how you will/can ‘adapt’ your mgmt. plan 
until it is implemented, monitoring data are 
collected, and everyone involved has reviewed the 
information and evaluates potential changes to the 
feeding program. 
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Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for this 
purpose.   
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PUBLIC OUTREACH AND EDUCATION 
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detailed communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
SCHEDULE 
 

Table 7.  Proposed implementation schedule for the MSP. 
Action Date 

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol January/February 2017 

GPS Collar 30-40 elk (Iridium platform) March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-
techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private Foundations) Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)3 

Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 
Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 
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• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 
 
Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 
At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the MSP’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the MSP 

implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the MSP’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the MSP by providing links and references to previous outreach 

and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the MSP via print, radio, Web, and social media 

platforms. 
• Utilize new media and social media tools to provide information on why the MSP was developed, what 

public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the MSP. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 

http://www.fws.gov/bisonandelkplan/)
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• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 
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Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects.  Year will be including as a random effect, 
providing several benefits.  First, we don’t assume years are independent and comprise all of the factor 
levels of interest.  Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution.  This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences.  Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution.  Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors the primary management action influencing calf 
survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival.  There is currently little 
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understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation.  Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(MSP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 

 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.  The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s.  This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11.  Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge.  Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from YNP were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER (Boyce 1989), high animal 
concentrations have created an unnatural 
situation that has contributed to an increased risk 
for potentially major outbreaks of exotic diseases 
(Murie 1951, Franson and Smith 1988, Samuel et 
al. 1991), which is currently demonstrated by the 
high level of brucellosis in the elk and bison herds 
(Cross et al. 2010, Kamath et al. 2016).  It has also 
resulted in damage to and loss of habitat due to 
browsing of willow, cottonwood, and aspen 
stands (Smith et al. 2004), thereby reducing other 
wildlife associated with woody vegetation.  
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   

 
Objectives 
This MSP addresses several objectives under a 
broader BEMP goal of sustainable populations, 
which directed the agencies to: 1) develop a 
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dynamic, structured framework for reducing NER 
supplemental feeding; 2) implement a phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2, elk and bison 
rely predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge, 2) desired herd sizes and 
age/sex ratios, 3) effective mitigation of bison 
and elk co-mingling with livestock on  private 
lands , 4) winter distribution patterns of elk and 
bison, 5) prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.  In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 

Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
adaptive modifications to the approach when 
indicated, and repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 

land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the 3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of MSP strategies will 
require knowledge of several bison and elk herd 
attributes.  Because we are interested in reducing 
the intensity of elk and bison feeding throughout 
the entire winter season, which includes both the 
number of animals on feed and the duration of 
feeding, we will use measurements of elk-fed-
days (EFD; the total number of elk fed per day per 
season derived from daily feedground estimates) 
and bison-fed-days (BFD; the total number of 
bison fed per day derived from daily feedground 
estimates) to evaluate feeding intensity.  For 
example, if 5,000 elk were  fed for 100 days 
during a given winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-MSP period from 
2008-2016 was 487,838 EFD (range = 223,614-
746,800), and 45,224 BFD (range = 26,035-
82,124).  Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under the 
MSP.  Reductions in EFD and BFD could be 
achieved through reducing the length of the feed 
season, reducing the number of elk and bison on 
feed, or some combination of both factors. 
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP did not provide 
specific measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  These levels of reduction are consistent 
with elk and bison predominantly relying on free 
standing forage rather than supplemental feed. 



 

v 
 

 
Similarly there are population-specific objectives 
derived from the BEMP and Phase 1 of the MSP 
for 5,000 elk wintering on NER and 500 bison 
wintering in the Jackson Hole area.  Progress 
towards these objectives will be measured using 
annual classification counts and the average 
number of elk and bison counted during daily 
feedground estimates. 
 
 
Chronic Wasting Disease.  As of 2016, CWD has 
been detected within 40 miles of the Jackson Elk 
Herd (JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk.  Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
based on implementation of WGFD’s CWD 
management plan (WGFD 2016). 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.  
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk and bison 
fed days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding. 
 
During the first several years of MSP 
implementation, the initiation of feeding will be 

delayed for short durations of time (days).  This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding 
and identify private land conflict areas that may 
require focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range. However other factors 
outside of the scope of this plan such as wolf 
numbers and distribution could reduce the 
effectiveness of this strategy. 
 
 Variables that influence feeding initiation date 
will be considered (Table 4, Fig. 10). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28. Under the 
MSP, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality.    
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so 
in February, when food stress and the potential 
for animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage.  
And finally, the distribution of animals, 
particularly on private, livestock producing lands, 
would be considered prior to delaying feeding 
initiation date. 
 
Monitoring programs will include measures of elk 
calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age classes 
and calves.  If MSP implementation results in 
winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years. 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
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occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the MSP is implemented.  
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits, 
allowing a bow season near developments on the 
NER,  delaying the elk season so it will better 
coincide with migration timing, and alternating 
areas that are closed and open to hunting over 
time to encourage animal movements or 
facilitate harvest.  
 
Based on summer bull ratios in GRTE that were 
chronically below 35 bulls:100 cows, permit types 
for the park’s elk reduction program (ERP) went 
to “antlerless only” in 2012.  Additionally, the 
“antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
hunting opportunities are considered.  
 
The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in 
the proportion of NER elk that occupy winter 
ranges immediately adjacent to the Refuge. If 
efforts to encourage increased use of native 
winter range are unsuccessful, agencies will 
collaborate with the WGFD in the public process 
of reviewing and adjusting the future JEH 
population objective. This will provide a level of 
harvest flexibility more commensurate with 
addressing changes in herd distribution. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 

(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.   
The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands.  Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge.  NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st . 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in limited areas to separate elk 
and bison from livestock feed lines, hazing elk 
and bison away from livestock feed lines, and 
purchasing private lands easements or leases to 
prevent co-mingling.  A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  Various approaches to 
restore the Kelly Hayfields in GRTE (4,500 acres) 
were initiated in 2008. Work  will likely be 
complete in 2035.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and providing visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  The restoration process involves 
removal of non-native vegetation, collecting and 
propagating  native seeds and plants, as well as 
the seeding of native plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
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will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 

 
Strategies Considered But Rejected 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were 
rejected because they were not included in the 
BEMP preferred alternative and/or because there 
was not support for them by cooperating 
agencies. 

 
Models and Monitoring 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; 3) determining elk 
and bison fed days each feeding season; 4) 
estimating winter mortality; 5) brucellosis 
seroprevalence rates; and 6) CWD surveillance.  
In many cases, attribute baselines for the period 
preceding implementation of this plan have been 
developed for comparison after the plan is 
implemented. 

 
Evaluation/Future Management 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
and sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 

varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in management direction will be presented in an 
annual MSP update/report, completed by NER 
staff by the end of June.  

 
Public Outreach/Education 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge.  The general public and especially key 
stakeholder groups must understand the 
biological needs for and strategies of the MSP in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods.  A detailed communication plan has 
been developed that identifies key messages and 
utilizes a variety of outreach methods, including 
print, video, and voice material, utilizing social 
media, and meetings with elected officials, state 
and local governments, agency and tribal 
partners, community organizations, stakeholders, 
and the general public. 

 
Schedule 
GPS collars were deployed on 30 adult cow elk in 
February 2016. Assuming adequate funding, , 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017.
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This MSP has been developed expressly for that 
purpose. 

 
Bison and Elk Populations  
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley.  Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The JEH occupies approximately 8,000 km2 in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands.  Summering areas occur 
throughout the herd’s range and for convenience 
are divided into five geographic regions that 
include GRTE, Yellowstone National Park (YNP), 
the Gros Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes private 
and public lands in the vicinity of GRTE’s 
southwest boundary. 
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations.  Elk are just as important to 
today’s residents of the valley.  Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs.  Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square.  Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay.  According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data).  Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the JEH was 
believed to be largely confined to Jackson Hole 
and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s>  Primary 
reasons for these mortality events included the 
loss of available winter range in Jackson Hole 
from new ranching operations and a and 
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expansion of Jackson.  This prompted local 
citizens and organizations, as well as state and 
federal officials in Jackson Hole, to begin feeding 
elk in the winter of 1910–11.  Congress heeded 
the appeals for assistance and on August 10, 

1912, appropriated $45,000 for the purchase of 
lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293).  The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 

Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 

divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. Also Gros Ventre drainage 

and state feedgrounds because they are referenced in text 
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Hoback River drainage (the latter is not within the 
JEH’s range). 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  In recent times the population  has 
fluctuated near the herd objective of 11,000 that 
was adopted by the WGFD (Fig. 2). 
 

 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents.  Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in GRTE 
with the Teton Range in the background is a 
treasured opportunity for many of the valley’s 
visitors.  Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of particular 
interest to nearby American Indian tribes and 
tribes in other parts of the United States because 
the animals are central to their culture and 
tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 

Wildlife Park near Moran.  The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 
Zoological Society, the Jackson Hole Preserve, 
Inc., and the WGFD.  A population of 15–30 bison 
was maintained in a large enclosure there until 
1963, when brucellosis was discovered in the 
herd (likely transferred with the original 20 
animals from YNP).  At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained.  In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd.  In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely.  The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and this allowed the bison to range 
freely and was consistent with National Park 
Service wildlife management policy.  The herd 
remained small and wintered mostly in the Snake 
River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there.  The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers.  
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, and 
they have continued to do so ever since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3).  
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk.  
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984.  As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds.  It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands and thereby 
reducing availability of these habitats to other 
wildlife as well as unusually low winter mortality, 
which has affected predators and other species 
and has required intensive hunting programs.  

 
Planning History 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 

the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the NER, GRTE, YNP, BTNF, and WGFD, who 
meet at least annually to coordinate 
management of the population and its habitat.  
Coordination of bison management began soon 
after they started frequenting the NER in 1976 
and using supplemental feed provided to elk in 
1980 (Fig. 3).  Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 
while data were gathered for a long term plan 
occurred in 1988.  It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat in the NER and GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE in concert with 
the parks enabling legislation, allow the WGFD to 
continue to vaccinate elk and bison for brucellosis 
using existing vaccines until more effective 
vaccines become available, and develop a 
dynamic framework of management actions 
which adaptively decrease the need for 
supplemental feeding on the NER.  This Bison and 
Elk Management MSP was developed to address 
the latter and specifically addresses the criteria 
for a structured framework listed on page 5 of 
the Record of Decision (Fig. 4).  It does not 
address other on-going bison and elk 

management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of the MSP 
for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010, the United States District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011, the plaintiffs appealed this 
ruling to the United States Court of Appeals for 
the District of Columbia Circuit.  This Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 

National Environmental Protection Act 
Compliance 
The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their likely 
effect on the environment, and substantial 
involvement of the public in the process. This 
MSP does not duplicate or add to this process.  It 
is designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

http://www.fws.gov/bisonandelkplan
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will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives.  Four 
elements generally included in an adaptive 
management approach include: 1) well defined 
and mutually agreed upon objectives; 2) 
knowledge (including descriptive models) of the 

dynamics of the system being managed; 3) clearly 
articulated management actions and strategies; 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
This MSP utilizes adaptive management planning 
principles but is not intended to include all of the 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This MSP is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5). 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 

relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 

opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This MSP addresses four objectives 
under the goal of sustainable populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1, the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Step Down Plan objectives shaded) 
 
Goal: Habitat Conservation 
   Objectives: 

 Conserve important private lands. 

 Increase forage production. 

 Minimize non-native plants. 

 Protect sagebrush grasslands. 

 Restore willow, aspen, and cottonwood. 

 Perpetuate natural mosaic of plant 
communities. 

Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

 Develop structured framework for reducing 
NER supplemental feeding. 

 Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

 Maintain 35:100bull-to-cow ratios in park 
summer elk herd. 

 Ensure a genetically viable bison herd with 
close to an even sex ratio. 

 Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

 Maintain state elk herd objective of 11,000. 

 Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

 Manage brucellosis transmission risk from 
elk and bison to livestock. 

 Manage feeding to reduce brucellosis 
transmission among bison and elk. 

 Educate hunters about wildlife disease 
human health hazards. 
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population of bison to the BEMP recommended, 
and WGFD adopted, objective of 500.  In Phase 2, 
the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage on NER.  Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the NER and adjacent winter 
ranges; 2) maintenance of desired herd sizes and 
age/sex ratios; 3) the ability to effectively 
mitigate bison and elk livestock conflicts; such as 
co-mingling on private lands during high risk 
disease transmission periods; 4) maintaining 
desirable winter distribution patterns of elk and 

bison; 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases; and 
6) public support.  In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.

 
MANAGEMENT ACTIONS AND STRATEGIES 
 

Background The principal goal of reducing reliance on 

 

Figure 5.  Relationship of MSP to the 2007 Bison/Elk Management plan goals, phasing of objectives, and 
consideration criteria for reducing the reliance of elk and bison on supplemental feed during Phase 2. 
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supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 

 
Elk have been fed on the NER each year in all but 
9 winters since 1912, and bison have been fed 
there since 1980.  The attraction of highly 
nutritious, easily accessible food during winter 
months is powerful to both species, and their 
knowledge of NER feed grounds has been passed 
down through generations.  As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years.  Because use of feed grounds 
is a learned behavior, decreasing feed season 
length will potentially reduce the likelihood of elk 
that winter on native range finding NER feed 
grounds.  Over time this could result in a greater 
percentage of elk using native winter range 
relative to NER feed grounds.  Because it is largely 
unprecedented, the concept of modifying this 
behavior on such a large scale is daunting and 
poses questions for which there are no 
immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 
and unanticipated results are likely.  Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 

 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD.  Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into 3 broad categories: 1) timing and 

duration of winter feeding; 2) timing and 
intensity of hunting; and 3) herd segment specific 
and overall harvest levels.  
 

Important Changes Since 2007 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD.  Since then, important changes have taken 
place, some of which are advantageous to this 
effort and some of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 675 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson Elk Herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the JEH 
that winters on NER has increased dramatically 
(Fig. 6), this will make achieving the Phase I 
objective of 5,000 elk on feed and any future elk 
population reductions more difficult.  Preliminary 
analysis suggests that the increasing proportion 
of the JEH wintering on NER has been associated 
with 1) Declines in elk use of native winter range 
and movements of elk from State feed-grounds in 
the Gros Ventre drainage to NER.and 2) 
increasing numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et 
al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013.  In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
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precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased.  
A strong, credible body of scientific evidence 
shows that climate change is occurring, is caused 
largely by human activities, and poses significant 
risks for a broad range of human and natural 
systems (National Academy of Science 2010).  
Ecological systems in the GYE are likely to be 
affected and associated changes may have 
implications for elk and bison management. 
Moderate term to long term effects of climate 
change in Jackson Hole will likely include 
increases in average temperature, a reduction in 
the duration and distribution of snow cover, an 
increase in the number of frost free days, 
increased wildfire frequency, and changes in 
plant community composition and structure 
including loss of forest and shrub cover and an 
increase in invasive plants (Riginos and Newcomb 
2015). The net effect of these changes relative to 
the implementation of the MSP remains 
uncertain. 
 

Current Management 
Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 

Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to MSP strategies 
that will follow.  
 

Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with 
livestock, and keep elk off adjacent roadways, elk 
occur at numbers and densities well in excess of 
carrying capacity (Smith et al. 2004, Lubow and 
Smith 2004).  Considerable evidence suggests 
that Chronic Wasting Disease (CWD) transmission 
and prevalence are density dependent (Peters et 
al. 2000, Williams et al. 2002).  Monello et al. 
(2014) found that elk densities of 15-110/km2 
(0.06 to 0.45/ac) in Rocky Mountain National 
Park were associated with 13% CWD prevalence, 
and they predicted elk population declines when 
CWD prevalence exceeded 13%.  NER elk 
densities range from 77-16,850/km2 (0.31-68/ac; 
NER unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
declines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.  Therefore, the 
purpose of this feeding “trigger” is to keep elk on 
the NER and prevent them from searching for 
forage off the NER, which would increase the 
potential of comingling with cattle causing 
damage to private lands, and moving across 

 

Figure 6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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Highway 89 where the risk of vehicles hitting elk 
is high.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to represent 
plant communities that are highly preferred by 
elk due to plant species composition and the 
persistence of green vegetation.  Weekly 
sampling begins in late December to estimate 
available forage biomass at each index site.  
When average available forage across index sites 
is below 300 lbs/ac, biologists typically 
recommend that supplemental feeding be 
initiated. 
 
During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range 
= 30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 
April).  Variation in feeding initiation and 

termination dates has been based on winter 
conditions and a desire to avoid elk-cattle 
comingling on nearby private lands.  Coordination 
of winter feeding dates on the NER and WGFD-
operated Gros Ventre drainage feedgrounds 
(Alkali, Patrol Cabin, and Fish Creek) occurs 
annually to help minimize movement of elk 
between these areas.  This coordination will 
continue regardless of the management strategy 
employed.  The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feedgrounds and native range is shown 
in Table 2. 
 
Bison discovered refuge feeding operations in 
1980, and since that time they have been fed 
each year to help minimize disruption to elk 
feeding operations.  Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
provide a heavy feed ration, which helps keep 
them in this area.  This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

 
Harvest 

Table 2.  Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 

Gros 

Ventre 
3,500 2,775 3,265 2,982 2,326 

1,162 1,667 2,362 

Native 

Range
1
 

2,500 982 894 1,784 801 
913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
 1

Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

 



 

 13  
 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7).  Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2015, 422 ± 102 (mean 
± SD, range = 329-612) hunters harvested 196 ± 
95 (range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE provided 
for a controlled reduction of elk, when necessary, 
in specific portions of the park, primarily east of 
the Snake River.  Elk reduction programs have 
taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8).  Season dates have varied 
over the years but recently have run from mid-
October to early-December.  The GRTE harvest 
accounts for about 25% of the JEH overall 
harvest, thus has been an important factor in 
regulating the population.  Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased the 
need for large harvests in GRTE. 
 
Bison hunting begins 15 August and ends in early 
to mid-January.  Most harvest occurs on the NER, 

with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 

2007, harvest has been 210 ± 45.5 (range 139-
301) bison per year.  This level of harvest has 
been sufficient to arrest the exponential growth 
of the population, reducing bison numbers from 
the peak in 2007 to about 700 animals in winter 
2015 (Fig 3).  Tribal bison harvest of up to 5 
animals for ceremonial purposes was authorized 
in the BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  
 
Bison hunting is not allowed in GRTE because of 
long standing NPS policy that prohibits most 
hunting in national parks.  Bison quickly learned 
to take advantage of the safety of GRTE, which 
has made  hunter harvest goals difficult to 
achieve.  Many bison stay in GRTE during the 
hunting season, with only occasional short term 
movements to the NER, until severe winter 
conditions occur.  In response, NER and WGFD 
managers have attempted to extend the hunt to 
late January while minimizing the conflict with 
the initiation of winter feeding.  The 
unpredictable nature of winter conditions that 
time of year makes this challenging, and has (or 
could) result in the use of emergency season 
extensions or reductions.  

 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year-round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective.  The strategy is 
typically employed during 3 time periods: 1) in 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) in July when 
some bison typically return to NER; and 3) in the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff also 
occurs on private lands adjacent to NER 
periodically throughout the year. 
 

 

Figure 7.  Estimated elk harvests for the Jackson Elk 
Herd and the amount of that harvest that occurs in 
Grand Teton National Park, 2000–2014. 

 

0

500

1000

1500

2000

2500

3000
El

k 
h

ar
ve

st
ed

Year

Jackson elk herd

Grand Teton



 

 14  
 

Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding.  Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment.  Of 
the 1,235 acres undergoing treatment, 745 acres 
has been seeded with native grass, shrub, and 
select forb mixes, and 89 acres is considered fully 
restored.  Two-hundred and seventy-five of these 
acres are currently fenced to reduce grazing 
pressure of early native vegetation establishment 
from bison and other ungulates.  An additional 
490 acres are targeted for native seeding in 2016 
once removal of the invasive vegetation is 
successful.  All treatments are monitored for 

native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  Invasive plant treatments may have 
to continue indefinitely.  GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 
 

Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands.  Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas.  It is 
important to note that the county has a “wildlife-
friendly” fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 

 
Methods, Assumptions, and Constraints 
Common to All Strategies 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in February and includes ground 
counts of animals on feed at the NER and aerial 
counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement.  Since we are more interested in 

 
Figure 8.  Elk harvest in Grand Teton National Park, 
1950-2015. 
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the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the MSP will be a consistent 
decline in the 3-year running average of elk and 
bison fed days from the established baseline.  
While the BEMP does not provide specific 
measurement criteria to determine when the 
NER has successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.  This level was chosen to define success 
because it indicates that elk and bison will 
predominately be foraging on free standing 
natural and cultivated plants on NER and 
adjacent winter ranges rather than on 
supplemental feed. 
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 

Table 3.  Summary of potential Step Down Plan 
constraints.  

Policy 

 ESA1 Lynx – limits on habitat impacts 

 Greater Sage Grouse – core area protection 

 2007 BEMP/EIS (federal actions/lands) 
o No fertility control 
o No test and slaughter 
o Limited tribal ceremonial take 

 Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucellosis safety 

 Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

 Forest Service winter closure  
(Dec. 1st – April 30th) 

 Easement limitation (NER boundary) 
Winter Feeding 

 Only during non-hunting periods 
Harvest 

 State regulations 
Vegetation Restoration/Protection 

 Bison/elk distribution 

 Exotic plant species management 
Private Lands  

 Owner agreements 
Social 

 Hunter density (safety; hunt quality) 

 Elk/bison winter mortality levels 

 Public safety (ungulate/vehicle collisions) 

 Disease  

 Land-use conflicts (agricultural and  
residential) 

Biological 

 Disease (bison/elk/cattle commingling) 

 Sage grouse habitat conflicts 

 Fencing/wildlife conflicts 

 Elk herd distribution 
o summer segment distribution goals 

Funding 

 Easement purchase 

 Plan implementation 
1
Endangered Species Act 
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in GRTE and the BTNF. Such improvements could 
increase elk and bison use of native winter range 
off the Refuge while simultaneously reducing use 
of feedlines. Similarly, compliance with the 2015 
sage grouse amendment to the 1990 Bridger-
Teton National Forest Land and Resource 
Management Plan and the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5 and supplement 2013-3) could affect 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 

Strategies 
 
This section describes the management action 
this MSP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the BEMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below.  The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons.  To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 

function and enhancing natural production of 
native forage.  Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop.  
The likely consequences of implementing these 
strategies were evaluated in the BEMP.  The most 
relevant of these are summarized in Appendix 1. 
 

Objective: 1) Implement a phased reduction of 
animals on NER feed to 5,000 elk and 500 bison, 
and, 2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 
 
The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison.  
The second phase will be to adaptively manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and USFS 
lands) and cultivated forage (NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. Efforts 
to scale back elk supplemental feeding 
operations in other parts of North America have 
been rare and fraught with controversy (Smith 
2001). The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.  Inability to 
meet this objective under the strategies 
presented here would trigger a thorough 
evaluation and consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 

Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 
conduct intensive surveillance for CWD in the JEH 
unit.  GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids.  Although this effort indicates that 
CWD is not currently found in the JEH, continued 
surveillance at sample sizes sufficient to detect 
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1% prevalence with 95% confidence annually will 
be critical to ensure a timely management 
response and limit the long-term population 
effects of the [USFWS and USNPS, 2007b].  Given 
that CWD has been detected within 40 miles of 
the JEH in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance is 
warranted.   
 
In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan.  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration if CWD 
be is detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH 
is essential to allow implementation of 
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 

 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range.  To reduce supplemental feeding, 
ending feeding early would also help decrease 

the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, which is the parameter we will use to 
measure progress toward reducing reliance on 
supplemental feeding.   

During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).  This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding (Figure ?) and identify private 
land conflict areas that may require assistance 
with focused mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, and targeted mitigation on private 
lands is achieved as needed, feeding delays will 
be extended depending on several variables 
(Table 4, Fig. 9).  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28. Under the MSP, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality.    For example, 
delaying feeding by two weeks in January is likely 
to be more successful in dispersing animals to 
native range than doing so in February, when 
food stress and the potential for animals to move 
to private lands is greater.  Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted 
in an acute and large reduction in available 
forage. Forage availability would also be affected 
by the numbers of elk and bison on the NER.  And 
finally, the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation date. 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves. For 
example, research on unfed elk populations in 
Yellowstone National Park suggested average 
winter elk calf mortality of 28%, with the majority 
of cases caused by malnutrition (Singer et al. 
1997). Similarly Smith and Anderson (1998) found 
unfed winter elk calf mortality  of  29% compared 
to 11% for elk calves using feedgrounds.  As food 
becomes limited in winter, calves are usually the 
first to experience nutritional deficit and winter 
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mortality because they are displaced by more 
dominant animals, they have limited fat reserves, 
and are more susceptible to cold temperatures 
than larger animals. Monitoring programs will 
include measures of elk calf winter mortality on 
NER. The BEMP anticipated that total elk winter 
mortality (currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age classes 
and calves.  If MSP implementation results in 
winter elk mortality levels in excess of these 
levels, adaptive action could be taken to mitigate 
these effects in future years (Appendix 1). 
 
 
In the early years of MSP implementation, the 
seasonal termination of feeding is expected to 
occur about a week earlier than current 
conditions (current average end date 2 April; 
range = 24 March – 20 April).  Under current 
management feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date during the period of MSP 
implementation. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 

Harvest 
Currently the JEH is at the Wyoming Game and 
Fish Commission established objective of 11,000 
animals, which means there is less flexibility in 
manipulation of harvest regimes than there 
would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 

allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of proposed take.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk.  Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide distribution 
of harvest, and mitigation for impacts on other 
resources and visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future JEH 
population objective.  Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants which has led 
to significant increases of winter elk 
concentrations on the NER. 
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The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
end dates that are commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution.  Special 
limited hunts designed to discourage bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson will also be 
considered.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached, WGFD will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
 
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 

winter closures immediately east of the refuge on 
BTNF lands.  Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives, but also that elk are 
sensitive to hunting pressure which can cause elk 
movements to areas that cause management 
issues for WGFD.  NER officials will work with 
BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future.   
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 

Hazing 
No change in hazing practices is anticipated 
initially under this MSP framework.   

 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, such as requiring 
depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 

 

Figure 9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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WGFD.  These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in maximizing 
publicsafety and minimizing private property 
conflicts.  Currently, bison are hazed northward 
when they drift south of Miller Butte.  A cattle 
guard was installed on the Refuge Road just north 
of Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson. 
 

Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  The approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 

Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 
2016. 
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restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 

 
Objective: Maintain bull-to-cow ratios in park 
summer herd (Table 1). 
 
National Park Service management policy (NPS 

2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  

 
Harvest 
Based on summer bull ratios for elk in GRTE that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012.  Additionally, 
the “antlerless only” hunt structure aligns with 
primary objective and intent of the ERP.  Thus, 
ERP permit structures in the park will likely 
remain antlerless.  Park and refuge officials will 
work together to support this goal as expanded 
refuge hunting opportunities are considered. 
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 

Winter Feeding:    

   Feed Pelleted alfalfa Pelleted alfalfa No change 

   Ration Full ration average: 
8-12 lbs/day/elk 

No Change  No change, to minimize calf 
mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  

   Start criteria:    

     Available standing forage 300 lbs/acre, as measured at 
traditional key index sites 

Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   End criteria:    

      Available forage Based on a snow cover index 
and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

    

Monitoring:     

  Animals on feed Mid-winter census Elk/bison fed days
1
  

  Proportion of JEH on NER Mid-winter census Mid-winter census  

  feed    

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

Potentially higher than 
current levels but less than 
native winter range 

 

    

  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 

  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

    

Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  

   Begin Date 2
nd

 week October No Change Modified as necessary 

   End Date 3
nd

 week December No Change Modified as necessary 

   Structure  - 1 week initial drawing - 1 week initial drawing  

 - 1 week left over 1
st

 served - 1 week left over 1
st

 served  

 - partial week alternate - partial week alternate  

 -daily 1
st

 served alternates - daily 1
st

 served alternates  

  Refuge permit types - 1
st

 week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  

   Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  

Begin date August 15th August 15th Modified as necessary 

End date 2
nd

 or 3
rd

 week January  Consider later dates as 
appropriate  

Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  

Refuge permit types Any bison or cow/calf per state 
license 

Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    

   Frequency As needed As needed  

   Begin Date 3
rd

 week October 3
rd

 week October Modified as necessary 

   End Date 2
nd

 week December 2
nd

 week December Modified as necessary 

   License types Antlerless only Antlerless only
2
  

   Special regulations: Cartridge limits Cartridge limits  
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Table 4.  Comparison of current and primary MSP components and parameters. 

Action Current Management Management Comment 

       Bear spray required Bear spray required  

 Hunter safety card required Hunter safety card required  

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    

   End Date  15-Dec Would require change in 
winter closure dates 

Harvest, Elk Hunt Area 78    

Structure   Changes at discretion of 
WGFD 

License Types    

    

Private Lands Mitigation:    

   Cattle commingling  Incentives for non-breeding 
operation 

 

   Hay depredation  Increased fencing  

   Landscape damage    

   Easement acquisition    

    

Vegetation Restoration/ 
Protection: Elk Refuge 

   

    

Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1
Number elk and bison on feed per day, totaled by feeding season. 

2
Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under MSP. 

 

Figure 11.  Framework for harvest strategy under MSP. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
MSP, and thus they are not being considered at 
this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed.  We will use 
modeling to quantify the effects of our 
management actions on 2 key responses of 
interest, elk distribution and winter elk calf 
mortality.  There are a suite of possible factors 
that affect the proportion of elk on NER 
feedgrounds versus native winter range.  Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 
in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 

this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Several factors influence winter calf elk survival 
on NER (Fig. 13).  Models will be used to assess 
the effects of available forage on winter calf elk 
survival (Appendix 4).  Over time this will allow us 
to assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  

Table 5.  Strategies considered but rejected. 

Strategy Considered Reason Rejected 

Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 
to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 

  
1 Page 77 at 
http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 



 

 27  
 

 

Figure 12.  Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 

Management Plan (BEMP; USFWS 2007a).  Gray hexagons represent outcomes, rectangles represent 

management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 

represent factors outside of management control.  
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MONITORING  

Feeding Initiation Monitoring 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).  These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.  
Historic elk distribution mapping and elk GPS 

collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.  At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   

 

Figure 13.  Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 

Refuge and winter calf elk survival.  Gray hexagons represent outcomes, rectangles represent management 

actions, rounded rectangles represent factors with objectives from the BEMP, and ovals represent factors 

outside of management control.  
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Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs/ac level at key 
index sites.  Therefore the monitoring period will 
be extended to include this period of delayed 
feeding.   

 
Proportion of Elk Wintering on NER 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time.  We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.  In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008 
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   

 
Elk Fed Days and Bison Fed Days 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 

proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 

EFD= ∑ Total elk counted on feed during 
daily feedground counts for duration of 
feed season 

 
BFD= ∑ Total bison counted on feed 
during daily feedground counts for 
duration of feed season 

 
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed, the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the JEH to winter on native 
winter range, thereby reducing the number of elk 
occupying NER feedgrounds.  We will evaluate 
changes in EFD and BFD by comparing the 3-year 
running average post MSP implementation 
compared to mean EFD and BFD from 
2008−2015.  The running average is an 
appropriate comparison because it will help 

 

Figure 14.  Proportion of the Jackson Elk Herd that was 

classified on NER feedgrounds in the period following 

implementation of the Bison and Elk Management Plan 

and prior to the implementation of the MSP (2008-

2016).  These values represent the pretreatment 

baseline which will be compared to the 3-year running 

average post MSP implementation. 
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account for wide annual variation in EFD and BFD 
associated with winter severity (Figure 15) 

 
Elk Winter Mortality Monitoring 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 

the same methods post-MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3-year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post-
MSP mortality in excess of these levels may 
warrant shortening the feeding initiation delay in 
subsequent years. 
 

Elk Collaring 

One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a response, 
we propose maintaining a sample of 50 GPS-
collared elk that winter on NER throughout the 
MSP implementation period.  Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population.  This sample size will 
not be sufficient to detect all elk movements 
from NER to surrounding private lands, 
particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
MSP baseline data. 
 

 

 
Figure 15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average EFD and BFD post MSP 
implementation. 
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NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
MSP baseline period.  We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December−March because this represents 
the period after the NER elk hunting season, and 
prior to, and during, NER feeding operations.  
This is the season when changes to the NER 
feeding program would be most likely to result in 
elk distribution changes.  
 
Thirty adult cow elk were captured on NER 
feedgrounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90 
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk  in February-March 
2017. Given 83% annual survival for adult cow elk 
in the JEH (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 and 
2019 to maintain the 50 elk desired sample size 
over the life of the MSP implementation period. 
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 

 
Disease 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 
elk will be captured during elk collaring 

operations in winter 2016, and each elk will be 
tested for brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.  
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.  Early 
detection is critical to ensure a management 
response, and therefore ongoing monitoring at 
sample sizes sufficient to detect 1% CWD 
prevalence with 95% confidence is necessary.  
CWD is sampled by testing tissues collected 
primarily from hunter harvested elk, and past 
experience suggests that 2 full time technicians 
working from September-December are 
necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year.  
 
 
 

 

Figure 16.  Total (blue) and calf (red) elk winter 
mortality (%) on NER in the period following 
implementation of the Bison and Elk Management 
Plan and prior to the implementation of the MSP 
(2008-2016).  These values represent the 
pretreatment baseline which will be compared to the 
3-year running average post MSP implementation. 
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Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk calf 
mortality on NER.  

VARIABLE SOURCE Elk Winter 
Distribution Model 

Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar data 
for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey data Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 

NER Winter elk Mortality 
(calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in winter 
months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 

Gros Ventre Feeding Start 
date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term and 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for a 
minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented at an annual management MSP 
update/report, completed by NER staff by the end 
of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying predominately 
on native habitat on NER, GRTE, and USFS lands, 
and on NER cultivated forage. But because there is 
no precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria for 
success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the JEH wintering on 
the NER, presence or absence of CWD and other 
infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and 
public support.  These are complex, dynamic, and 
interwoven components that, together with the 
MSP, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 

conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and BFD 
will be most important after the first 5 years of 
MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with greater 
magnitudes indicating higher degrees of success.  
However, determinations of overall program 
success will necessarily include evaluation of all 
system components.  For example, gains in 
reduced feeding come could be accompanied by 
an increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve evaluating a matrix of effects. These 
evaluations will be included in annual MSP 
reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by WGFD 
personnel, including public review through annual 
season setting meetings.  The BEMP supported the 
State herd objectives of 500 bison and 11,000 elk, 
and thus due to NEPA requirements any further 
consideration of reduced herd sizes by the NER or 
GRTE are beyond the scope of this plan.  However, 
Wyoming Game and Fish Commission changes to 
Jackson bison or elk herd objectives are not 
constrained by the BEMP.   
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Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for this 
purpose.   
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PUBLIC OUTREACH AND EDUCATION 

The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detailed communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
SCHEDULE 
 

Table 7.  Proposed implementation schedule for the MSP. 

Action Date 

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol January/February 2017 

GPS Collar 30-40 elk (Iridium platform) March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

Monitoring:      

     Seasonal Biological Technician
 
(0.5 FTE, 

GS-7) 
$24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      

     Mid-winter census      

     Elk summer herd segment distribution
1
      

     Expanded standing forage estimates
1
      

     Chronic Wasting Disease, 2 seasonal bio.-
techs 

$32,000 
$32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      

Irrigation      

50 Elk radio telemetry collars; Iridium 
Platform 

$115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance 

$500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting 

$2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      

     Easements / Leases (Private Foundations) Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 

Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 

Vegetation restoration/protection
1 

     

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      

Grand Teton National Park:      

Monitoring:      

     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 

     Collaborative elk monitoring (GRTE 
portion) 

$5,000 
$5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      

     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 

     Temporary bison fencing $24,000     

     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  

     Hayfields restoration $84,000 $70,000 $70,000 $31,000  

     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 

Elk Reduction Program (subject to annual 
review) 

     

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 

     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 

     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)

3
 

Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

Subtotal      

Wyoming Game and Fish Department:
2 

     

Subtotal      

Grand Total      
1
See detail in Appendix 

2
 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 

support staff; supplies, and permitting. 
3
Through Interagency Agreement 
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APPENDIX ?? Frequently Asked Questions 
 
Q1: Why is the MSP vague regarding the magnitude in the reduction of feeding days and specific 

triggers that would lead to either more aggressive or conservative reduction in feeding days? 

A1: This is the first time that the strategy of delaying feed season initiation has been employed to 

reduce reliance on supplemental feeding.  There is uncertainty regarding the effects of this strategy on 

elk and bison distribution and elk winter mortality, and therefore it is important to maintain flexibility in 

plan implementation to avoid significant unintended negative consequences. Unintended negative 

consequences the MSP seeks to avoid include 1) elk or bison moving to areas where they damage 

property, risk human safety, or commingle with livestock, and 2) elk winter mortality levels significantly 

higher than baseline levels. 

Q2: Why were reductions to the Jackson Elk Herd and Jackson Bison Herd population objectives not 

considered as a strategy to reduce reliance on supplemental feeding? 

A2: The BEMP has clear population objectives of 5,000 elk wintering on NER and 500 wintering bison. 

Modifying those population objectives would require additional NEPA analysis.  The BEMP also agreed 

to support State elk herd objectives.  The WGFD completed a public process in 2016 to set the 

population objective for the overall Jackson Elk Herd, and that objective remains unchanged at 11,000 

elk. 

Q3: The BEMP has an objective of 5,000 elk wintering on NER.  Why has that objective not been 

achieved through increased elk harvest? 

A3: The overall Jackson Elk Herd population has declined and is currently close to the 11,000 elk 

objective, but the number of elk wintering on NER has been well above the 5,000 elk objective since 

implementation of the BEMP in 2007 (Mean =7,100 elk).    When the analysis was conducted for the 

BEMP, elk winter distribution data suggested that 5,000 elk could winter on NER while still maintaining 

11,000 elk in the Jackson Elk Herd overall.  However, the proportion of the Jackson Elk Herd that winters 

on NER has increased significantly over time, and based on current elk distribution it is no longer 

possible to winter 5,000 elk on NER and maintain 11,000 elk in the overall Jackson Elk Herd.   Although 

increasing elk harvest above current levels would likely allow us to achieve the 5,000 elk objective for 

NER, it would also reduce the overall Jackson Elk Herd population below the 11,000 objective.  If 

increasing elk harvest in not plausible, the only other option to meet the 5,000 elk objective on NER is to 

change winter elk distribution, which is the principal strategy of the MSP. 

Q4: Why is your principal strategy to delay the start of the feed season? 

A4: By delaying the start of the supplemental feed season we decrease the probability that elk that use 

native winter range or state feed grounds will discover NER feed grounds.  Because elk use of feed 

grounds is a learned behavior, over time this could increase the proportion of elk that winter on native 

winter range, reduce the number of elk that move from the Gros Ventre drainage to NER, and decrease 

the NER wintering elk population.  The resulting shift in elk distribution would allow us to achieve the 
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5,000 elk objective for NER.   Because 5,000 elk and 500 bison is close to the estimated carrying capacity 

of NER habitat, less feeding will be necessary at these population levels. 

Q5: Will delaying the start of the feed season result in elk starvation? 

A5: Our goal is to delay elk feeding a sufficient amount of time to affect elk distribution without causing 

an increase in elk mortality.   

 
APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 
Populations 

 Jackson elk herd objective of 11,000 would be maintained. 

 New Jackson bison herd objective of 500 established. 

Winter Feeding 

 Supplemental feeding could be delayed or could occur earlier compared to current practices. 

 Changes [to feeding program could] include alterations in the timing of feeding and providing 
supplemental feed in fewer years. 

 Ration or pellet composition might need to be changed. 

 Supplemental feeding would be initiated according to established criteria, including pre-winter 
forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

 Mechanical means could be used to increase forage access for elk after snow crusting events. 

 Changes in the refuge supplemental feeding program could begin to affect elk nutrition 
(negligible adverse effect on NER elk from lower nutrition). 

 Displacement of elk by bison during competition for standing forage would decrease as the 
bison herd is reduced.  

 Aggressive social interactions involving competition for food among elk and bison would 
increase overall as feeding periods are reduced. 

Winter Distribution 

 Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

 Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

 Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

 As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

 Elk and bison distribution would increase as the animals relied more on native winter range. 

 Fewer animals would be present on the refuge. 
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Mortality 

 As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

 More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

 Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

 Late winter calf ratios could decrease as a result of higher winter calf mortality 

 Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

 Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

 Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

 The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

 Health and sustainability of the Jackson elk herd would be enhanced in the long term. 

 Wider distribution of elk would result in moderate reductions in both the prevalence and 
potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

 The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

 Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 

determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 

ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) will be 

visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 

(each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, refuge 

biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 

33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 

principal estimator, but additional personnel will be trained in these techniques to provide redundancy 

in the event of personnel changes, and to increase the number of observers to facilitate estimation of 

error. 

 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 

snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 

deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 

under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 

included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 

ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 

lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 

subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 

1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 

preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 

sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 

the south end of NER.  These were the sites used to determine when supplemental feeding would be 

initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 

we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 

acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 

300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 

on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 

quantify the relationship between mean forage availability at historic key index sites and random sites 

over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the MSP’s Implementation 
 

 Utilize a variety of outreach methods to inform the public on the goals and timing of the MSP 
implementation and possible effects on wintering herds. 

 Utilize a variety of outreach methods to inform the public on public comment opportunities. 

 Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 
federal agency partners, non-profits, elected officials, and other identified audiences. 

 
During the MSP’s Implementation 
 

 Continue to utilize a variety of outreach methods to describe current management actions as well as 
measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 

 Provide a comprehensive overview of the MSP by providing links and references to previous outreach 
and background information. 

 
Communication Objectives 
 

 Work with current media contacts to promote news of the MSP via print, radio, Web, and social media 
platforms. 

 Utilize new media and social media tools to provide information on why the MSP was developed, what 
public comment opportunities exist, and how the plan is being implemented. 

 Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 

 Develop and provide methods for the public to submit written comments on the MSP. 

 Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 
and reactions are being portrayed to the public. 

 
Current Outreach Resources 
 

 National Elk Refuge web site 

 National Elk Refuge news release list 

 (approximately  300 contacts) 

 National Elk Refuge Twitter site (1,039 followers) 

 Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 

 Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 

 Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 

 USFWS Mountain–Prairie External Affairs staff 

 USFWS Mountain–Prairie web site, including the 

 “Top Stories” feature 

 USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 

 USFWS National Wildlife Refuge System 

http://www.fws.gov/bisonandelkplan/)


 

 46  
 

 Facebook page 

 USFWS Facebook page 
 
Previous Outreach Efforts 
 

 NER routinely writes and disseminates news releases on Refuge management activities, including the 
Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

 Post the above news stories as Content. 

 Management System (CMS) articles. 

 Post CMS news story promos so they prominently appear on the home page, linking readers to the 
articles. 

 Send out Twitter messages linking viewers back to the news stories. 

 Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 
where additional images are available and/or help understand or visualize the content. 

 Utilized the Conservation link on the web Content 

 Management System to post information about 
the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 

 Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 

 Public meetings in Jackson and other identified locations. 

 Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” feature. 

 Live radio interview on KHOL (Jackson, WY radio) 

 Wyoming Public Radio interview with Refuge management staff 

 Interviews with local print media sources 

 Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 
meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 

 
Target Audiences 
 
Internal 

 Regional and National USFWS Leadership 

 Refuge permanent staff 

 Refuge seasonal staff 

 Refuge volunteers 
 
External 

 Congressional representatives 

 State of Wyoming leadership 

 Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 
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Forest 

 Wyoming Game & Fish Department 

 Other NER partners, including county and town agencies and local nonprofit organizations 

 Local elected officials 

 Private landowners in proximity to the National 

 Elk Refuge or neighboring Federal lands 

 Tribes 

 Local and state media 

 Local public 
 
Key Outreach Topics 
 

 Overview of BEMP objectives 

 Strategy to change elk/bison behavior 

 Threat of disease 

 Natural mortality rates 

 Anticipated winter distribution changes for bison/elk 

 Mitigate negative effects on private lands 

 Change elk behavior and distribution while avoiding increased mortality. 

 Explain the historic reasons a supplemental feeding program began and why it was continued.   

 Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 
on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects.  Year will be including as a random effect, 
providing several benefits.  First, we don’t assume years are independent and comprise all of the factor 
levels of interest.  Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution.  This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences.  Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution.  Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
is: 

 
𝑃𝑡 = 𝛽0(𝑡) + 𝛽1 ∗ 𝐴𝐹𝐼𝑡 + 𝛽2 ∗ 𝑆𝐷𝑀𝑡 + 

𝛽3 ∗ 𝑊𝑃𝑡 + 𝛽4 ∗ 𝐺𝑆𝑃𝑡 + 𝛽5 ∗ 𝑆𝑊𝐸𝑡 + 𝜀𝑡 

 
where the random intercept and residual model variance are 

 
𝐵0(𝑡)~𝑁(𝜇𝛽0 , 𝜎𝛽0

2 ), and 

 
𝜀𝑡~𝑁(0, 𝜎

2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 

Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors the primary management action influencing calf 
survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival.  There is currently little 
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understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation.  Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑡 =
𝑎𝐴𝐹𝐼𝑡
𝑏 + 𝐴𝐹𝐼𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  

 

Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 

winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan was 
developed to specifically addresses the criteria 
for a structured framework referenced in the 
Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 

management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 and will likely be complete in 2035.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing within a natural setting.  The restoration 
process involves removal of non-native 
vegetation, collection and propagation of native 
seeds and plants, as well as the seeding of native 
plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 



 

vii 
 

of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 

State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities commonly exceed 160 per 

square km (0.65 per acre; NER unpublished data), 
which suggests that the introduction of CWD to 
NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7). Elk hunting on the NER 

(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 

single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 

that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the [USFWS and USNPS, 
2007b].  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
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monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 

 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
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and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 

Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 

restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
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Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 8 lbs/day/elk No change, to minimize calf 

mortality  
 20 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 

   - time of season 
   - forage availability 
   - numbers of elk/bison on NER 
   - elk/bison distribution 
   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

 Development of more 
objective criteria for future 
implementation ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: <= 10%  
 3.3% (range 1.1-9.0%)   
  Elk/bison distribution - visual    
  Elk/bison distribution –  Almost no documented use of 

private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  collars    
  Elk Winter mortality (all age 
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
  Elk summer range segment Approximately Unknown, but will be 

monitored based on 
summer distribution of radio 
collared elk 

 

  Proportions for NER 
wintering elk 

40% GTNP North of Moose   

 35% South Snake River   
 10%Gros Ventre/Flat Creek   
 10% Teton Wilderness   
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
 5% Southern Yellowstone1   
    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
  - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
winter closure dates 

Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 



 

 26  
 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-techs $32,000 $32,000 $32,000 $32,000 $32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE portion) $5,000 $5,000 $5,000 $5,000 $5,000 
Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual review)      
     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection (0.15 
FTE for 20 LE and support staff; supplies, and 
permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ2]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ3]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ4]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ5]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ6]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD7]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan was 
developed to specifically addresses the criteria 
for a structured framework referenced in the 
Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did not provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  

Comment [CE1]: Note, as we discussed in the 
meeting on 18 July we would like to know if the 
BEMP made predictions about calf mortality rates 
under the preferred alternative.  It appears that 
overall elk mortality was discussed in the BEMP, but 
still need to determine if calf mortality was 
examined specifically 
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 

management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
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winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 

forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 



 

10 
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 



 

 11  
 

and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities range from 77-16,850 per 

square km (0.31-68 per acre; NER unpublished 
data) commonly exceed 160 per square km (0.65 
per acre; NER unpublished data), which suggests 
that the introduction of CWD to NER elk would 
have significant negative population effects over 
time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species composition 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 
in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 

neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
 

0

500

1000

1500

2000

2500

3000

El
k 

ha
rv

es
te

d

Year

Jackson elk herd

Grand Teton

 
  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 

single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 

that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the [USFWS and USNPS, 
2007b].  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
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monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 

 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
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and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 

Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 
1,235 acres within 7 pasture units are 
currently under restoration treatment and 
3,265 acres remain non-native grass pasture 
(as of 2016; Figure 9).  The non-native grass 
pastures are divided into 13 pasture treatment 
areas and are projected to be likely restored 
by 2035.  As of 2016, approximately 745 

acres are seeded with native vegetation, and 
89 acres are considered fully restored.  
Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  
All 1,235 acres that are underway toward 
ecological restoration are being monitored for 
native plant establishment, invasive plant 
infestations, including cheatgrass spread.  
Park staff will continue to monitor and 
adaptively adjust treatments and restoration 
strategies according to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
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Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8-12 lbs./day/elk at full 
ration 
20-22 lbs./bison/day at 
full ration 

8 lbs/day/elk 
20 lbs/day/bisonNo 
Change 

No change, to 
minimize calf 
mortality Note 
average daily ration 
over the entire feed 
season is lower than a 
full ration because 
feed rate is gradually 
increased at the 
beginning of the feed 
season and gradually 
reduced at the end to 
facilitate rumen 
acclimation 

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 

   
  

 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

Should indicate that 
this is based on 
summer distribution 
of elk that were 
randomly radio 
collared on NER 

    
    

 
   



 

 23  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 

0

20

40

60

80

100



 

 30  
 

EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ3]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ4]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ5]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ6]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ7]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD8]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive step down 
management plan for decreasing the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs, and a high level of 
brucellosis in elk and bison herds.. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 
where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 

on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 
GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 

Comment [S2]: Revised to more accurately 
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supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, s Supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 

Initially, feeding will be delayed for shorter 
durations of time during the first several years of 
implementation.  This will provide an opportunity 
to monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
The strategy of delaying feeding is to encourage 
elk and bison to use native winter range, 
especially those individuals that have not 
previously received a food reward on the Refuge.  
Over time, it’s anticipated a cohort of animals will 
develop that are not conditioned to the Refuge 
supplemental feeding program, which will reduce 
herd concentrations and the risk of disease 
transmission.     
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
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unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, Sserious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 

increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by but rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
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Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March 
Junefor the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. While there have 
been many benefits associated with wintering 
large numbers of elk and bison on the NER, high 
animal concentrations have created an unnatural 
situation that has contributed to an increased risk 
for potentially major outbreaks of exotic 
diseases, damage to and loss of habitat due to 
browsing of willow, cottonwood, and aspen 
stands, thereby reducing other wildlife associated 

with woody vegetation, unusually low winter 
mortality, which affects predators and other 
species and requires intensive hunting programs, 
and a high level of brucellosis in elk and bison 
herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 

continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework of 
management actions which adaptively decrease 
and adaptive management plan for decreasing 
the need for supplemental feeding on the NER. 
This Bison and Elk Management Stepdown Plan 
was developed to address the latter and 
specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court for the 
District of Columbia sided in favor of the agencies 
in this case.  In 2011 the plaintiffs appealed this 
ruling to the United States 4th Circuit Court Court 

http://www.fws.gov/bisonandelkplan
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of Appeals for the District of Columbia Circuit.  
The CircuitThis Court affirmed the District Court 
ruling (Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 

process. This adaptive management stepdown 
plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 

 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S6]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    



 

 14  
 

Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 

  



 

 35  
 

APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive Step Down 
Mmanagement Pplan for decreasing the need for 
supplemental feeding on the NER. This Bison and 
Elk Management Stepdown Plan was developed 
to address the latter and specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs, and a high level of 
brucellosis in elk and bison herds.. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 
where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 

on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 
GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
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supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 70 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 

days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.  Initially, supplemental 
feeding will be delayed by approximately 2 
weeks, depending on  
 
There are a number of several variables (Table 4, 
Fig. 910) which will be considered and will 
influence the feeding delay length and timing. 
 
   Time of season could influence this interval, 
most likely shortening it as the feeding initiation 
date gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
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Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will is expected to 
occur about a week earlier.  The combination of a 
2 week delay in feed initiation and 1 week 
advance in termination would shorten the 
feeding season by 3 weeks on average, or 32% 
based on an average feeding season length of 9.3 
weeks from 1995-2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered. , recognizing that 
bulls harvested on the NER are most likely from 
the park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, Sserious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 

delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by but rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 

Comment [KS1]: If we want to retain maximum 
flexibility, we may want to eliminate this sentence. 



 

vii 
 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management Sstep Ddown plan update/report, 
completed by NER staff by the end of March 
Junefor the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 

general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management Step dDownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. While there have 
been many benefits associated with wintering 
large numbers of elk and bison on the NER, high 
animal concentrations have created an unnatural 
situation that has contributed to an increased risk 
for potentially major outbreaks of exotic 
diseases, damage to and loss of habitat due to 
browsing of willow, cottonwood, and aspen 
stands, thereby reducing other wildlife associated 

with woody vegetation, unusually low winter 
mortality, which affects predators and other 
species and requires intensive hunting programs, 
and a high level of brucellosis in elk and bison 
herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 

continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework of 
management actions which adaptively decrease 
and adaptive management plan for decreasing 
the need for supplemental feeding on the NER. 
This Bison and Elk Management Stepdown Plan 
was developed to address the latter and 
specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Step dDown 
Management  Plan for 2008.  However, litigation 
challenging the BEMP in 2008 led to the decision 
to postpone its development until litigation was 
resolved.  As of March 2015, two court rulings 
have upheld the 2007 BEMP and ROD. In a 
lawsuit against the  BEMP and its author agencies 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2010), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court for the District of Columbia sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 

http://www.fws.gov/bisonandelkplan
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4th Circuit Court Court of Appeals for the District 
of Columbia Circuit.  The CircuitThis Court 
affirmed the District Court ruling (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 

process. This adaptive management sStep dDown 
Management  pPlan is does not duplicate or add 
to this process.  It is designed to carefully tier off 
of the BEMP as a dynamic implementation guide 
to one part of the preferred alternative outlined 
in the BEMP ROD.  As such, references to NEPA 
covered in the BEMP will be included where 
necessary in this document, and the discussion of 
any action that would require additional NEPA 
compliance will be explicitly stated as such in that 
context.   

Adaptive Management Step dDown 
Planning 
 

 

Figure 4.  Adaptive mManagement step down planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  

 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management sStep dDown pPlan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Step dDown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Step Down Management Plan to the 2007 Bison/Elk Management plan 
goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 666 during winter 20154-
20156 (Fig. 3) through hunting programs 
administered by WGFD.  Licensing changes were 
enacted in 2014 to help increase harvest of 
female bison. These included a reduction in the 
bison cow/calf license fee (from $416 to $263 for 
residents and $2522 to $1022 for non-residents) 
and eliminating the once-in-a-lifetime restriction 
on a successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management sStep 
dDown management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling problems on 
nearby private lands. Coordination of winter 
feeding dates on the NER and WGFD-operated 
Gros Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390  7,615 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162  2,502 

Native 
Range1 

2,500 982 894 1,784 801 913  1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465  11,192 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend

Comment [KS3]: Eric to update % and add 
elk/m2 

Comment [KS4]: Eric to clarify 

Formatted Table



 

 13  
 

shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Comment [KS5]: Eric, obtain updated numbers 
from WGFD. 
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk Elk and bison are hazed off of 
the refuge in spring/summer to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 

period just prior to feeding initiation, primarily to 
prevent bison from entering the Town of Jackson. 
when elk and bison are most likely to leave NER 
for private lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
acres of previously irrigated and cultivated 
grasslands in GTNPGRTE in need of restoration to 
native sagebrush grasslands community.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing.  After 2 years of research and field 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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studies, restoration efforts began in 2008.  The 
restoration process involves several steps 
including: prescribed fire, herbicide applications, 
cereal grain cover crops, and finally native 
seeding. Substantial progress in this endeavor has 
been made since 2007, including:   Currently, 
1,184 acres of previously cultivated lands are 
under restoration treatment.  Of the 1,184 acres 
undergoing treatment, 657 acres has been 
seeded with native grass, shrub, and select fob 
mixes.  One hundred of these acres are currently 
fenced to reduce grazing pressure from bison and 
other ungulates.  The remaining 527 acres will be 
seeded once removal of the invasive vegetation is 
successful.  All treatments are monitored for 
native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  The park will continue to seek funding 
for additional restoration of the remaining areas.    
Substantial progress in this endeavor has been 
made since 2007, including: [GTNP folks please 
add short description of methodological research 
and implementation, followed by what remains 
to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF WGFD biologists.  

This survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”,  when supplemental feeding 
was not used for more than 50% of the years in a 
5 year period.  
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
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of elk and bison fed days from the established 

baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 

Table 3. Summary of potential Adaptive 
ManagementStep Down Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 
meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 

frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
development consideration of more aggressive 
strategies when the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. In 2016 the 
WGFD has cooperated with federal agencies and 
other stakeholders to revise the plan2006 
Wyoming CWD Management Plan., and  The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific 
managementThe Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to ensure anallow 
implementation of effective management 
responses. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
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annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.Initially, supplemental 
feeding will be delayed by approximately 2 
weeks,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effectsbe more successful than doing so 

in February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 
and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
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hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or   

Special limited hunts will be considered which 
will be designed to discourageing bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson.  If progress 
toward reaching the herd objective of 500 
animals continues and the objective is reached in 
the near future, WGFD  will adjust harvest quotas 
in the context of the objective, as necessary, to 
address population changes through time.  State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will bewas  installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year commensurate with 
delayed feeding to achieve harvest objectives. 
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maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management sStep 
dDown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 

private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will bewas 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
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National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 

types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management Step Down Plan 
components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Step dDown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Step dDown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Sstructure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Aaccess Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Step dDown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Step dDown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management sStep dDown pPlan, and 
thus they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 

(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeksthis period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 

to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Step dDown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  Step 
dDown Plan (2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMPMSP 
implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Step 
dDown Plan (2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 3 
year running average post AMPMSP implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management Sstep dDown pPlan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Step Down Management Plan activities. (DO WE 
NEED THIS?) 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive ManagementStep Down  Plan proposed implementation schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March November 2016 

Initiate private lands conflicts mitigation contacts/actions March 1January, 20176 

Implement enhanced forage monitoring  March 1January, 20176 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 

 

Formatted Table
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Step Down Management Plan budget above current expenditures, 
years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $80,000$500 $1,0500 $1,0500 $1,0500 $1,0500 
Adaptive Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / AcquisitionLeases (Private 
Foundations) Unknown     

     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination technicians 
(WyomingWGFD) $91,000 $91,000 $91,000 $91,000 $91,000 

Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
             

       
      

Formatted Table
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Step Down Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Step Ddown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Step dDown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Step dDown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Step dDown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Step 

dDown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Step dDown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management the 

Step down Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan was 
developed to specifically addresses the criteria 
for a structured framework referenced in the 
Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
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This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 

management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
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winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 

forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan


 

7 
 

As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S1]: Need citation, add to lit cited. 
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

     Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities commonly exceed 160 per 

square km (0.65 per acre; NER unpublished data), 
which suggests that the introduction of CWD to 
NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7). Elk hunting on the NER 

(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 
herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.     
Private Lands Mitigation 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 

measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 

that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
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monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 

 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GRTE summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
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and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 

Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 
1,235 acres within 7 pasture units are 
currently under restoration treatment and 
3,265 acres remain non-native grass pasture 
(as of 2016; Figure 9).  The non-native grass 
pastures are divided into 13 pasture treatment 
areas and are projected to be likely restored 
by 2035.  As of 2016, approximately 745 

acres are seeded with native vegetation, and 
89 acres are considered fully restored.  
Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  
All 1,235 acres that are underway toward 
ecological restoration are being monitored for 
native plant establishment, invasive plant 
infestations, including cheatgrass spread.  
Park staff will continue to monitor and 
adaptively adjust treatments and restoration 
strategies according to our results. 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
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Table 4 [incomplete].  Comparison of current and primary Step Down Plan components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 

 

 

            



 

 23  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
2  Through Interagency Agreement      
__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 

  



 

 42  
 

APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ10]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ11]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ12]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ13]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ14]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD15]: Need a citation here. 



 

 46  
 

initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan was 
developed to specifically addresses the criteria 
for a structured framework referenced in the 
Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
Objectives 
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This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 

management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
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winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 

forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S1]: Need citation, add to lit cited. 
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

     Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities commonly exceed 160 per 

square km (0.65 per acre; NER unpublished data), 
which suggests that the introduction of CWD to 
NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7). Elk hunting on the NER 

(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 
herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.     
Private Lands Mitigation 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 

measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 

that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
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monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 

 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GRTE summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
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and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 

Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 

National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
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Table 4 [incomplete].  Comparison of current and primary Step Down Plan components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
 

    

- 1 week initial drawing 
- 1 week left over 1st 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
2  Through Interagency Agreement      
__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ6]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ7]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ8]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ9]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ10]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD11]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan was 
developed to specifically addresses the criteria 
for a structured framework referenced in the 
Record of Decision. 

 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 

Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 



 

v 
 

baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 

management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 

Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 

Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
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winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     

 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  

 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 

 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 

forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    

 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 

Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 

divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
Figure 2.  Winter counts, population estimates, 
and herd objective for the Jackson elk herd, 2000-
2015.  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 

Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 

National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 

 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 

relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 

OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

 Conserve important private lands. 

 Increase forage production. 

 Minimize non-native plants. 

 Protect sagebrush grasslands. 

 Restore willow, aspen, and 
cottonwood. 

 Perpetuate natural mosaic of plant 
communities. 

Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

 Develop structured framework for 
reducing NER supplemental feeding. 

 Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

 Maintain natural bull-to-cow ratios in 
park summer herd. 

 Ensure a genetically viable bison herd 
with close to an even sex ratio. 

 Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

 Maintain state elk herd objective of 
11,000. 

 Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

 Manage brucellosis transmission risk 
from elk and bison to livestock. 

 Manage feeding to reduce brucellosis 
transmission among bison and elk. 

 Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 

Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 

 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during  

     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 

 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 

Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 

Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities commonly exceed 160 per 

square km (0.65 per acre; NER unpublished data), 
which suggests that the introduction of CWD to 
NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 

Gros 

Ventre 
3,500 2,775 3,265 2,982 2,326 

1,162 1,667 2,362 

Native 

Range
1
 

2,500 982 894 1,784 801 
913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
 1

Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 
neared objective (Fig. 7). Elk hunting on the NER 

(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  

 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 

Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 

 

0

500

1000

1500

2000

2500

3000

El
k 

h
ar

ve
st

ed

Year

Jackson elk herd

Grand Teton

 
  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 

0

200

400

600

800

1000

1200

E
lk

 h
a

rv
e

st
e

d
Year



 

 15  
 

An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 

Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 

Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 

single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 

Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  

Policy 

 ESA1 Lynx – limits on habitat impacts 

 Greater Sage Grouse – core area protection 

 2007 BEMP/EIS (federal actions/lands) 
o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

 Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

 Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

 Forest Service winter closure  
(Dec. 1st – April 30th) 

 Easement limitation (NER boundary) 
Winter Feeding 

 Only during non-hunting periods 
Harvest 

 State regulations 
Vegetation Restoration/Protection 

 Bison/elk distribution 

 Exotic plant species management 
Private Lands  

 Owner agreements 
Social 

 Hunter density (safety; hunt quality) 

 Elk/bison winter mortality levels 

 Public safety (ungulate/vehicle collisions) 

 Disease  

 Land-use conflicts (agricultural and  
residential) 

Biological 

 Disease (bison/elk/cattle commingling) 

 Sage grouse habitat conflicts 

 Fencing/wildlife conflicts 

 Elk herd distribution 
o summer segment distribution goals 

Funding 

 Easement purchase 

 Plan implementation 
1
Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 

Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 

Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 

that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the [USFWS and USNPS, 
2007b].  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 35 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
 
 

 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
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monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 

 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 

Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
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and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 

Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 

Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   

 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 

Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 

restoration in the Kelly Hayfields of GRTE, 

1,235 acres within 7 pasture units are 

currently under restoration treatment and 

3,265 acres remain non-native grass pasture 

(as of 2016; Figure 9).  The non-native grass 

pastures are divided into 13 pasture treatment 

areas and are projected to be likely restored 

by 2035.  As of 2016, approximately 745 

acres are seeded with native vegetation, and 

89 acres are considered fully restored.  

Maintenance of restored ecological 

conditions, however, will likely require 

management efforts in perpetuity to keep non-

native species from colonizing restored areas.  

All 1,235 acres that are underway toward 

ecological restoration are being monitored for 

native plant establishment, invasive plant 

infestations, including cheatgrass spread.  

Park staff will continue to monitor and 

adaptively adjust treatments and restoration 

strategies according to our results. 

 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  

 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
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Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

  
Action 

Current 
Management 

Management 
Step Down Plan 

  
Comments 

Winter Feeding:    

   Feed Pelleted alfalfa Pelleted alfalfa No change 

   Ration 8 lbs/day/elk 
20 lbs/day/bison 

8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    

     Available standing forage 300 lbs/acre, as 
measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    

      Available forage Based on a snow cover 
index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     

  Animals on feed Mid-winter census Elk/bison fed days
1 

 

  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone

1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    

Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  

   Begin Date 2
nd

 week October 3
rd

  week October Modified as necessary 

   End Date 2
nd

 week December 3
rd

 week December Modified as necessary 

   Structure  - 1 week initial drawing 
- 1 week left over 1

st
 

served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1

st
 

served 
- partial week alternate 
- daily 1

st
 served 

alternates 

 

1
Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters.  

  
Action 

Current 
Management 

Management 
Step Down Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1
st

 week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  

Begin date August 15th August 15th Modified as necessary 

End date 2
nd

 or 3
rd

 week January  Consider later dates as 
appropriate  

Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  

Refuge permit types Any bison or cow/calf 
per state license 

Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    

   Frequency As needed As needed  

   Begin Date 3
rd

 week October 3
rd

 week October Modified as necessary 

   End Date 2
nd

 week December 2
nd

 week December Modified as necessary 

   License types Antlerless only Antlerless only
1 

 

   Special regulations: Cartridge limits Cartridge limits  

       Bear spray required Bear spray required  

 Hunter safety card 
required 

Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    

   End Date  December 15 Would require change 
in winter closure dates 

1
Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Management 
Step Down Plan 

  
Comments 

Harvest, Elk Hunt Area 78    

   Structure   Changes at discretion 
of WGFD    License types   

    

Private Lands Mitigation:    

   Cattle commingling  Incentives for non-
breeding operation 

 

   Hay depredation  Increased fencing  

   Landscape damage    

   Easement acquisition    

    

Vegetation Restoration/ 
Protection: Elk Refuge 

   

    

Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 

Strategy Considered Reason Rejected 

Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 
to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 

  
1 Page 77 at 
http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 

Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 

management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 

represent factors outside of management control.  
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MONITORING  

 

Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 

Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 

represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 

represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   

 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   

 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 

classified on NER feedgrounds in the period following 

implementation of the Bison and Elk Management Plan 

and prior to the implementation of the  Management 

Step Down Plan (2008-2016).  These values represent 

the pretreatment baseline which will be compared to 

the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 

 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 

Elk Collaring 

 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 

Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  

VARIABLE SOURCE Elk Winter 
Distribution Model 

Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 

NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 

Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  

The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 

 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 

Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

Monitoring:      

     Seasonal Biological Technician
 
(0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      

     Mid-winter census      

     Elk summer herd segment distribution
1
      

     Expanded standing forage estimates
1
      

     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      

Irrigation      

50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      

     Easements / Leases (Private Foundations) Unknown     

     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 

Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 

Vegetation restoration/protection
1 

     

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      

Grand Teton National Park:      

Monitoring:      

     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      

     Hunter harvest      

     Harvest age distribution      

     Transition range forage production/utilization      

Vegetation Restoration/Protection      

    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  

     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 

Elk Reduction Program      

Subtotal      

Wyoming Game and Fish Department:
2 

     

Subtotal      

Grand Total      
1
 See detail in Appendix      

2  
Through Interagency Agreement      

__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

 Jackson elk herd objective of 11,000 would be maintained. 

 New Jackson bison herd objective of 500 established. 

Winter Feeding 

 Supplemental feeding could be delayed or could occur earlier compared to current practices. 

 Changes [to feeding program could] include alterations in the timing of feeding and providing 
supplemental feed in fewer years. 

 Ration or pellet composition might need to be changed. 

 Supplemental feeding would be initiated according to established criteria, including pre-winter 
forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

 Mechanical means could be used to increase forage access for elk after snow crusting events. 

 Changes in the refuge supplemental feeding program could begin to affect elk nutrition 
(negligible adverse effect on NER elk from lower nutrition). 

 Displacement of elk by bison during competition for standing forage would decrease as the 
bison herd is reduced.  

 Aggressive social interactions involving competition for food among elk and bison would 
increase overall as feeding periods are reduced. 

Winter Distribution 

 Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

 Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

 Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

 As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

 Elk and bison distribution would increase as the animals relied more on native winter range. 

 Fewer animals would be present on the refuge. 

Mortality 

 As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

 More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

 Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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 Late winter calf ratios could decrease as a result of higher winter calf mortality 

 Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

 Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

 Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

 The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

 Health and sustainability of the Jackson elk herd would be enhanced in the long term. 

 Wider distribution of elk would result in moderate reductions in both the prevalence and 
potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

 The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

 Private land conservation easements within NER boundaries would promote wider distribution.  

  



 

 41  
 

APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 

determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 

ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 

visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 

(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 

biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 

33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 

principal estimator, but additional personnel will be trained in these techniques to provide redundancy 

in the event of personnel changes, and to increase the number of observers to facilitate estimation of 

error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 

snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 

deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 

under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 

included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 

ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 

lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 

subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 

1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 

preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 

sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 

the south end of NER.  These were the sites used to determine when supplemental feeding would be 

initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 

we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 

acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 

300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 

on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 

quantify the relationship between mean forage availability at historic key index sites and random sites 

over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 

Prior to the Step Down  Plan’s Implementation 
 

 Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 
Plan  implementation and possible effects on wintering herds. 

 Utilize a variety of outreach methods to inform the public on public comment opportunities. 

 Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 
federal agency partners, non-profits, elected officials, and other identified audiences. 

 

During the Step Down Plan’s Implementation 
 

 Continue to utilize a variety of outreach methods to describe current management actions as well as 
measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 

 Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 
outreach and background information. 

 

Communication Objectives 
 

 Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 
social media platforms. 

 Utilize new media and social media tools to provide information on why the Step Down Plan was 
developed, what public comment opportunities exist, and how the plan is being implemented. 

 Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 

 Develop and provide methods for the public to submit written comments on the Step Down 
Plan. 

 Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 
and reactions are being portrayed to the public. 

 

Current Outreach Resources 
 

 National Elk Refuge web site 

 National Elk Refuge news release list 

 (approximately  300 contacts) 

 National Elk Refuge Twitter site (1,039 followers) 

 Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 

 Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 

 Display panels in the Visitor Center theater for temporary displays 
 

Available Supporting Outreach Resources 
 
 USFWS Mountain–Prairie External Affairs staff 

 USFWS Mountain–Prairie web site, including the 

 “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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 USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 

 USFWS National Wildlife Refuge System 

 Facebook page 

 USFWS Facebook page 
 

Previous Outreach Efforts 
 

 NER routinely writes and disseminates news releases on Refuge management activities, including the 
Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

 Post the above news stories as Content. 

 Management System (CMS) articles. 

 Post CMS news story promos so they prominently appear on the home page, linking readers to the 
articles. 

 Send out Twitter messages linking viewers back to the news stories. 

 Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 
where additional images are available and/or help understand or visualize the content. 

 Utilized the Conservation link on the web Content 

 Management System to post information about 
the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 

 Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 

Additional Outreach Opportunities 
 

 Public meetings in Jackson and other identified locations. 

 Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” feature. 

 Live radio interview on KHOL (Jackson, WY radio) 

 Wyoming Public Radio interview with Refuge management staff 

 Interviews with local print media sources 

 Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 
meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 

 

Target Audiences 
 

Internal 
 Regional and National USFWS Leadership 

 Refuge permanent staff 

 Refuge seasonal staff 

 Refuge volunteers 
 

External 
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 Congressional representatives 

 State of Wyoming leadership 

 Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 

 Wyoming Game & Fish Department 

 Other NER partners, including county and town agencies and local nonprofit organizations 

 Local elected officials 

 Private landowners in proximity to the National 

 Elk Refuge or neighboring Federal lands 

 Tribes 

 Local and state media 

 Local public 
 

Key Outreach Topics 
 

 Overview of BEMP objectives 

 Strategy to change elk/bison behavior 

 Threat of disease 

 Natural mortality rates 

 Anticipated winter distribution changes for bison/elk 

 Mitigate negative effects on private lands 

 Change elk behavior and distribution while avoiding increased mortality. 

 Explain the historic reasons a supplemental feeding program began and why it was continued.   

 Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 
on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 

 
𝑃𝑡 = 𝛽0(𝑡) + 𝛽1 ∗ 𝐴𝐹𝐼𝑡 + 𝛽2 ∗ 𝑆𝐷𝑀𝑡 + 

𝛽3 ∗ 𝑊𝑃𝑡 + 𝛽4 ∗ 𝐺𝑆𝑃𝑡 + 𝛽5 ∗ 𝑆𝑊𝐸𝑡 + 𝜀𝑡 

 
where the random intercept and residual model variance are 

 
𝐵0(𝑡)~𝑁(𝜇𝛽0 , 𝜎𝛽0

2 ), and 

 
𝜀𝑡~𝑁(0, 𝜎

2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 

Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ2]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ3]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ4]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ5]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ6]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD7]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑡 =
𝑎𝐴𝐹𝐼𝑡
𝑏 + 𝐴𝐹𝐼𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  

 

Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 

winter feeding on the National Elk Refuge.  

 

 

 



  July 15, 2016 Draft 
 

 
 

BISON AND ELK  
MANAGEMENT STEP DOWN PLAN 
A Structured Framework for Reducing Reliance on Supplemental 
Winter Feeding 

 
National Elk Refuge 
Grand Teton National Park 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
July 15, 2016

U.S. Fish and Wildlife Service                National Park Service 



  July 15, 2016 Draft 
 

 
 

BISON AND ELK 

MANAGEMENT STEP DOWN PLAN 
For the 

National Elk Refuge, 

Grand Teton National Park, 

John D. Rockefeller, Jr. Memorial Parkway 
Teton County, Wyoming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Suggested Citation:  U.S. Fish and Wildlife Service:  2015.  Bison and Elk 
Management Step Down Plan, National Elk Refuge and Grand Teton National 
Park.  U.S. Department of the Interior, Washington D.C.  Available online at: 



 

3 
 

 

TABLE OF CONTENTS 

List of Tables .....................................................................................................   

List of Figures ....................................................................................................  

Executive Summary ...........................................................................................  

Introduction ......................................................................................................  

Elk and Bison Populations ......................................................................  

Planning History .....................................................................................  

National Environmental Protection Act Compliance ................................  

Step Down Management Planning ..........................................................  

Objectives .........................................................................................................  

Management Actions and Strategies .................................................................  

Background ............................................................................................  

Important Changes since 2007 ................................................................  

Current Management .............................................................................  

Chronic Wasting Disease .............................................................  

Winter Feeding ...........................................................................  

Harvest .......................................................................................  

Hazing .........................................................................................  

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Methods and Assumptions Common to All Strategies .............................  

Strategies ...............................................................................................  

Chronic Wasting Disease .............................................................  



 

ii 
 

Winter Feeding ...........................................................................  

Harvest .......................................................................................  

Hazing .........................................................................................  

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Strategies Considered but Rejected ........................................................  

Models of System Dynamics ..............................................................................  

Monitoring ........................................................................................................  

Evaluation/Future Management ........................................................................  

Public Outreach and Education ..........................................................................  

Schedule ...........................................................................................................  

Budget ..............................................................................................................  

Literature Cited .................................................................................................  

Appendix I. Summary of primary potential impacts associated with reduced 
supplemental feeding, as identified in alternative 4 environmental consequences section 
of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS 
and USNPS 2007). ..............................................................................................  

Appendix 2. Monitoring Supplemental Materials: Feeding Initiation Methods ......  

Appendix 3. Communication Plan .......................................................................  

Appendix 4.  Models ..................................................................................................



 

iii 
 

 

EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(SDP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
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threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
 
Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 

scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
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determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did not provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 

progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
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evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, agencies will collaborate with the WGFD 
in the public process of reviewing and adjusting 
the future Jackson Elk Herd population objective, 
to which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 

consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
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management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and , Teton 
County, and the State of Wyomingbut will also be 
of interest to others in Wyoming and across the 
nation familiar with the long history of feeding 
elk on the National Elk Refuge.  The general 
public and especially key stakeholder groups 
must understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 

outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed byinclude a public review and 
comment period,  public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 
2016December/January 2017, and initiating the 
initiation of supplemental feeding changes in 
January/February 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities range from 77-16,850 per 

square km (0.31-68 per acre; NER unpublished 
data) commonly exceed 160 per square km (0.65 
per acre; NER unpublished data), which suggests 
that the introduction of CWD to NER elk would 
have significant negative population effects over 
time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling and damage to private lands.  This 
trigger is not a warning that a significant 
nutritional deficit threshold has been reached.  
Available winter forage for elk and bison on the 
NER is largely determined by biomass of forage 
produced during the previous growing season, 
rate of forage consumption during fall and 
winter, and how snow conditions affect forage 
availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to 
represent plant communities that are highly 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

Comment [KS1]: Add range of elk on NER per 
Km2 & acre  
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preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 
in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 

neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  
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Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
 

0

200

400

600

800

1000

1200

El
k 

ha
rv

es
te

d
Year  

  Figure 8.  Elk harvest in Grand Teton National Park, 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 

the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   



 

 16  
 

 

Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
intensive surveillance for CWD in the JEH unit. 
GRTE has also collaborated with WGFD to collect 
samples from the park’s elk reduction program 
and from road-killed cervids.   Although this 

effort indicates that CWD is not currently found 
in the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the [USFWS and 
USNPS, 2007b].  Given that CWD has been 
detected within 40 miles of the JEH in moose, 
within 35 miles in deer, and within 175 miles in 
elk, this level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017.     
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
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cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 

be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future 
Jackson Elk Herd population objective.  Serious 
cConsideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 

application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
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Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
 
 
 
 
 

 

 

Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   
 

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 

NER feedgrounds versus native winter range). 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  
 
Models will be used to assess the effects of 
available forage on winter calf elk survival 

(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 

retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
__ 



 

 36  
 

 

 

LITERATURE CITED 
 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 

Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
Wildlife Management, 79: 877–886.  

 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United 

States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 
03/26/10. 

 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United 

States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document 
#1322265, Filed: 08/03/2011. 
 

Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 
Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
Moeny, J.C. 2008. Control of smooth brome and restoration of the native plant communities of the Kelly 

Hay fields of Grand Teton National Park.  M.S Thesis. New Mexico State University.  Las Cruces 
NM. 101pp 

 



 

 37  
 

National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus 
Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-
reports/reports-in-brief/Science-Report-Brief-final.pdf 

 
[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National 

Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed 
May 2015. 

 
National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available at 

6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2015. Comprehensive Conservation Plan.  - National Elk Refuge, 

Wyoming.  Lakewood, Colorado: U.S. Department of the Interior, Fish and Wildlife Service, 
Mountain – Prairie Region.  333 p.  

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National Park. 
http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

http://www.nps.gov/policy/MP2006.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-105publ57/pdf/PLAW-105publ57.pdf
http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/


 

 38  
 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 
 
Williams, B.K., R. C. Szaro, and C.D. Shapiro. 2009. Adaptive Management: The U.S. Department of the 

Interior Technical Guide.  Adaptive Management Working Group, U.S. Department of the 
Interior, Washington, DC. 

 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 

http://www.fws.gov/bisonandelkplan/


 

 39  
 

 



 

 40  
 

APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 



 

 45  
 

 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

 
 

 
where the random intercept and residual model variance are 
 

, and 
 

, respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 

Comment [WJ2]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ3]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ4]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ5]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

 
 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

Comment [KD6]: Need a citation here. 
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(SDP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
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threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
 
 
Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 

scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
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determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did not provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 

progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
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evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, agencies will collaborate with the WGFD 
in the public process of reviewing and adjusting 
the future Jackson Elk Herd population objective, 
to which would provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 

consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
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management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of  
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and , Teton 
County, and the State of Wyomingbut will also be 
of interest to others in Wyoming and across the 
nation familiar with the long history of feeding 
elk on the National Elk Refuge.  The general 
public and especially key stakeholder groups 
must understand the biological needs for and 
strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 

outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed byinclude a public review and 
comment period,  public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 
2016December/January 2017, and initiating the 
initiation of supplemental feeding changes in 
January/February 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 



 

4 
 

and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes mayhave implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities range from 77-16,850 per 

square km (0.31-68 per acre; NER unpublished 
data) commonly exceed 160 per square km (0.65 
per acre; NER unpublished data), which suggests 
that the introduction of CWD to NER elk would 
have significant negative population effects over 
time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling and damage to private lands.  This 
trigger is not a warning that a significant 
nutritional deficit threshold has been reached.  
Available winter forage for elk and bison on the 
NER is largely determined by biomass of forage 
produced during the previous growing season, 
rate of forage consumption during fall and 
winter, and how snow conditions affect forage 
availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be initiated.  
These sites are selected annually to 
represent plant communities that are highly 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
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Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

Comment [KS1]: Add range of elk on NER per 
Km2 & acre  
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preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 
in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 

neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  
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Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 

the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
intensive surveillance for CWD in the JEH unit. 
GRTE has also collaborated with WGFD to collect 
samples from the park’s elk reduction program 
and from road-killed cervids.   Although this 

effort indicates that CWD is not currently found 
in the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the [USFWS and 
USNPS, 2007b].  Given that CWD has been 
detected within 40 miles of the JEH in moose, 
within 35 miles in deer, and within 175 miles in 
elk, this level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017.     
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
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cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 

be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future 
Jackson Elk Herd population objective.  Serious 
cConsideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
Private Lands Mitigation 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 
ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 

application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
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Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
 
 
 
 
 

 

 

Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and 
distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality  2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   
 

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Management 

Step Down Plan 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 



 

 26  
 

 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 

NER feedgrounds versus native winter range). 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  
 
Models will be used to assess the effects of 
available forage on winter calf elk survival 

(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 

retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

 
 

 
where the random intercept and residual model variance are 
 

, and 
 

, respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 

Comment [WJ2]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ3]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ4]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ5]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

 
 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

Comment [KD6]: Need a citation here. 
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(SDP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, agencies will collaborate with the WGFD 
in the public process of reviewing and adjusting 
the future Jackson Elk Herd population objective, 
which would to provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 

immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 and will likely be complete in 2035.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing within a natural setting.  The restoration 
process involves removal of non-native 
vegetation, collection and propagation of native 
seeds and plants, as well as the seeding of native 
plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
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Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
 

Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and, Teton 
County, and the State of Wyoming but will also 
be of interest to others in Wyoming and across 
the nation familiar with the long history of 
feeding elk on the National Elk Refuge.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 
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and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes may have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
 
  
 



 

 12  
 

Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities range from 77-16,850 per 

square km (0.31-68 per acre; NER unpublished 
data)commonly exceed 160 per square km (0.65 
per acre; NER unpublished data), which suggests 
that the introduction of CWD to NER elk would 
have significant negative population effects over 
time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines declines below 300 lbs/ac., some elk 
leave NER for surrounding private lands. 
Therefore, the purpose of this feeding trigger is 
to keep elk on the NER and prevent them from 
searching off-refuge for forage which increases 
the potential of comingling and damage to 
private lands.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 
in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 

neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 

the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
intensive surveillance for CWD in the JEH unit. 
GRTE has also collaborated with WGFD to collect 
samples from the park’s elk reduction program 
and from road-killed cervids.   Although this 

effort indicates that CWD is not currently found 
in the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the [USFWS and 
USNPS, 2007b].  Given that CWD has been 
detected within 40 miles of the JEH in moose, 
within 35 miles in deer, and within 175 miles in 
elk, this level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
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cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 

be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future 
Jackson Elk Herd population objective. Serious 
cConsideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
 
 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 

ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
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sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
 
 
 
 
 

 

  

 

Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 8 lbs/day/elk No change, to minimize calf 

mortality  
 20 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 

   - time of season 
   - forage availability 
   - numbers of elk/bison on NER 
   - elk/bison distribution 
   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

 Development of more 
objective criteria for future 
implementation ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: <= 10%  
 3.3% (range 1.1-9.0%)   
  Elk/bison distribution - visual    
  Elk/bison distribution –  Almost no documented use of 

private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  collars    
  Elk Winter mortality (all age 
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
  Elk summer range segment Approximately Unknown, but will be 

monitored based on 
summer distribution of radio 
collared elk 

 

  Proportions for NER 
wintering elk 

40% GTNP North of Moose   

 35% South Snake River   
 10%Gros Ventre/Flat Creek   
 10% Teton Wilderness   
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
 5% Southern Yellowstone1   
    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
  - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
winter closure dates 

Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 



 

 26  
 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-techs $32,000 $32,000 $32,000 $32,000 $32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south entrance $500 $500 $500 $500 $500 
Step Down Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Leases (Private Foundations) Unknown     
     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE portion) $5,000 $5,000 $5,000 $5,000 $5,000 
Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual review)      
     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection (0.15 
FTE for 20 LE and support staff; supplies, and 
permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ1]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ2]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ3]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ4]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ5]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD6]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE;  
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available; and 
develop a dynamic, structured framework and 
Step Down Management Plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Step Down Plan 
(SDP) was developed to specifically addresses 
the criteria for a structured framework 
referenced in the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 

refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 
herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs. 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.   
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Objectives 
This Step Down Plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured framework for 
reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) Phase 1, to 5,000 elk and 500 bison, and 
b) Phase 2 [to a point where] elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) Enhance public outreach/education.  
The BEMP further stated that consideration 
criteria for implementing the 2nd phase of 
reduced feeding would include some or all of: 1) 
the level of forage production and availability on 
the National Elk Refuge , 2) desired herd sizes and 
age/sex ratios, 3) effective mitigate of bison and 
elk co-mingling with livestock on  private lands , 
4) winter distribution patterns of elk and bison, 5) 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives and public support. 
 
Strategies 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000.  We determined 
feeding intensity benchmarks for bison and elk-
fed based on an actual average of 64 days of 
feeding from 1995-2007.  Based on the Phase I 
objectives of 500 bison and 5,000 elk, fed-days 
benchmarks would be 64 x 500 = 32,000 for bison 
and 64 x 5,000 = 320,000 for elk.  These values 
will assist in determining efficacy of strategies 
toward reducing reliance of both species on 
supplemental winter feeding.  However, these 
benchmarks are not the exclusive method to 
determine Step Down Plan success (see p. 21?; 
Elk Fed Days and Bison Fed Days).  
 
Initial success of MSP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
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baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the Jackson Elk Herd 
(JEH) in moose, within 35 miles in deer, and 
within 175 miles in elk. Continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence will take place.  Some 
aspects of CWD response planning could change 
depending on the outcome of the WGFD CWD 
management plan revision process. 
 
Winter Feeding.  Currently, the initiation of 
supplemental winter feeding occurs when 
available forage drops to 300 lbs./acre along 
transects in areas with highly preferred grasses.    
This protocol will change to delay the initiation of 
feeding.   
 
The strategy of delaying the start of supplemental 
feeding is to encourage elk and bison to use 
native winter range, especially those individuals 
that have not previously received a food reward 
on the Refuge.  Over time, it’s anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.     
  
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 

delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended to 
encourage a redistribution of elk and bison to 
native winter range.   
 
There are a number of  variables (Table 4, Fig. 10) 
which will be considered and will influence the 
feeding delay length and timing. 
 
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful in dispersing animals, than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
 
  Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, is expected to 
occur about a week earlier.   
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
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and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal as expanded refuge hunting 
opportunities are considered.  
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. If efforts to encourage increased use 
of native winter range are unsuccessful, serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective in the 
future, agencies will collaborate with the WGFD 
in the public process of reviewing and adjusting 
the future Jackson Elk Herd population objective, 
which would to provide a level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 
 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 

immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration.  
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 and will likely be complete in 2035.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing within a natural setting.  The restoration 
process involves removal of non-native 
vegetation, collection and propagation of native 
seeds and plants, as well as the seeding of native 
plants. 
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment 
and 3,265 acres remain non-native pasture.  
Maintenance of restored ecological conditions 
will require management efforts in perpetuity to 
keep non-native species from colonizing restored 
areas.  The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 
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Strategies Considered But Rejected 
 
Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 
this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual  Step 
Down Pplan update/report, completed by NER 
staff by the end of June.  
 
 

Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and, Teton 
County, and the State of Wyoming but will also 
be of interest to others in Wyoming and across 
the nation familiar with the long history of 
feeding elk on the National Elk Refuge.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 
Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GRTE) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GRTE 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Management Step Down Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into five 
geographic regions that include Grand Teton 
National Park (GRTE), Yellowstone National Park 
(YNP), the Gros Ventre drainage, Teton 
Wilderness, and Southwest Boundry area, which 
includes private and public lands in the vicinity of 
GRTE’s southwest boundary.   
 

In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes in 
land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
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operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
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the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated near its herd objective of 11,000 
adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 

animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GRTE in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GRTE 
and adjacent lands on the BTNF (Fig. 1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the 
high level of brucellosis in the elk and bison 

 
       

        
  

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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herds. It has also resulted in damage to and loss 
of habitat due to browsing of willow, 
cottonwood, and aspen stands, thereby reducing 
other wildlife associated with woody vegetation, 
unusually low winter mortality, which affects 
predators and other species and requires 
intensive hunting programs.  
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1958.  The group 
consists of biologists and agency administrators 
from the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, the Bridger-Teton 
National Forest, and Wyoming Game and Fish 
Department, who meet at least annually to 

coordinate management of the population and its 
habitat.  Coordination of bison management 
began soon after they started frequenting the 
NER in 1976 and using supplemental feed 
provided to elk in 1980 (Fig. 3).  Release of an 
“Interim” plan that called for maintaining a herd 
of 90-110 bison while data were gathered for a 
long term plan occurred in 1988.  It was followed 
by implementation of a sport hunt outside GRTE, 
administered by WGFD.  This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2016. 
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argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GRTE, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GRTE, when necessary, 
in concert with the parks enabling legislation 
(citation), allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available, and develop a dynamic 
framework of management actions which 
adaptively decrease the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Step Down Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 

The BEMP scheduled the completion of the  Step 
Down Management  Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States  District 
Court for the District of Columbia sided in favor 
of the agencies in this case.  In 2011 the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit.  This 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This  Step Down Management  Plan is 
does not duplicate or add to this process.  It is 
designed to tier off of the BEMP as a dynamic 
implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  

http://www.fws.gov/bisonandelkplan
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As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Management Step Down Planning 
 
The use of adaptive management plans has 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 1) well defined 

and mutually agreed upon objectives, 2) 
knowledge (including descriptive models) of the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 

 

Figure 4.  Management step down planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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that progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     

 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were identified 
(Table 1).  This  Step Down Plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 , the aim is to reduce the average number of elk 
on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended 
and WGFD adopted objective of 500. In Phase 2, 

the overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS and 
USNPS 2007a).  Desired conditions include 
animals relying predominantly on native habitat 
and cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Step Down Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured framework for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 



 

10 
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters since 1912, and 
bison have been fed there since 1980.  The 
attraction of highly nutritious, easily accessible 
food during winter months is powerful to both 
species, and their knowledge of Refuge feed 

grounds has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
use of feed grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on native 
range finding NER feed grounds.   Over time this 
could result in a greater percentage of elk using 
native winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and poses questions for which there are 
no immediate answers.  In some cases, the 
likelihood a specific management strategy’s 
success will only be able to be roughly estimated, 

 

Figure 5.  Relationship of Step Down Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 

     phase 2. 



 

 11  
 

and unanticipated results are likely. Closely 
monitoring forage availability, elk and bison 
distribution, and elk mortality will allow us to 
evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 666 during winter 2015-2016 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes enacted in 2014  
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 

Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes may have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to Step Down 
management strategies that will follow.  
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Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
(0.06 to 0.45 per acre) in Rocky Mountain 
National Park were associated with 13% CWD 
prevalence, and they predicted elk population 
declines when CWD prevalence exceeded 13%. 
NER elk densities range from 77-16,850 per 

square km (0.31-68 per acre; NER unpublished 
data)commonly exceed 160 per square km (0.65 
per acre; NER unpublished data), which suggests 
that the introduction of CWD to NER elk would 
have significant negative population effects over 
time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines declines below 300 lbs/ac., some elk 
leave NER for surrounding private lands. 
Therefore, the purpose of this feeding trigger is 
to keep elk on the NER and prevent them from 
searching off-refuge for forage which increases 
the potential of comingling and damage to 
private lands.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Index sites are used to sample forage biomass 
and determine when feeding should be 
initiated.  These sites are selected annually to 
represent plant communities that are highly 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2016, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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preferred by elk due to plant species composition 
and the persistence of green vegetation. 
Sampling is conducted at least weekly beginning 
in late December and available forage biomass at 
each index site is estimated.  When average 
available forage across index sites declines below 
300 lbs. per acre, biologists typically recommend 
that supplemental feeding be initiated. 
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and a 
desire to avoid elk-cattle comingling on nearby 
private lands. Coordination of winter feeding 
dates on the NER and WGFD-operated Gros 
Ventre drainage feedgrounds (Alkali, Patrol 
Cabin, Fish Creek) occurs annually to help 
minimize movement of elk between these areas. 
This coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

  

Harvest 

Total hunter harvest of the JEH was gradually 
reduced over the last decade as the population 

neared objective (Fig. 7). Elk hunting on the NER 
(Hunt Area 77) typically begins in mid-October 
and ends in mid-December, with peak harvest in 
recent years occurring in late November to early 
December From 2005 to 2015 an average of 422 
(SD = 102, range 329-612) hunters harvested an 
average of 196 (SD = 95, range 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GRTE harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GRTE because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes thisa risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,500 acres of 
previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community.  Objectives of ecological 
restoration include restoring abandoned 
hayfields to native plant communities to improve 
wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 
including: removal of non-native vegetation 
through repeated herbicide applications, 
collection and propagation of native grass, forb 
and shrub seeds and finally native seeding.  
Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including: 1,235 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  Two-hundred and seventy-five of 
these acres are currently fenced to reduce 
grazing pressure of early native vegetation 
establishment from bison and other ungulates.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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An additional 490 acres are targeted for native 
seeding in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife 
in residential areas. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GRTE, and WGFD biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 

the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Initial success of the Step Down Plan will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline.  While the BEMP does not provide 
specific measurement criteria to determine when 
the Refuge has successfully attained the objective 
of “transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage”, we will consider this objective 
met   when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GRTE.  Similarly, compliance with the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could restrict habitat manipulations.  NEPA 
compliance conducted as part of the BEMP/EIS 
constrains what federal actions can be taken as a 
part of this plan.  State regulations constrain late 
(winter) hunt and carcass disposal timing to 
protect against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section describes the management action 
this SMP proposes to implement.  As such, it 
unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the SMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Step Down Plan 
constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 
 
Chronic Wasting Disease 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
intensive surveillance for CWD in the JEH unit. 
GRTE has also collaborated with WGFD to collect 
samples from the park’s elk reduction program 
and from road-killed cervids.   Although this 

effort indicates that CWD is not currently found 
in the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the [USFWS and 
USNPS, 2007b].  Given that CWD has been 
detected within 40 miles of the JEH in moose, 
within 35 miles in deer, and within 175 miles in 
elk, this level of surveillance is warranted.   
 
In 2016 the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The NER 
and USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  The Wyoming CWD Plan lists several 
management responses for consideration should 
CWD be detected on or adjacent to State or NER 
elk feedgrounds.  Early detection of CWD in the 
JEH is essential to allow implementation of  
management responses. 
 
The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007.  
The Wyoming CWD Plan was updated and 
significantly changed in 2016.  In light of changes 
in the Wyoming State CWD Plan, and the results 
of CWD Studies completed since 2007, the NER 
management response to CWD will be reviewed 
and updated in a NER Disease Contingency Plan, 
as   identified in the NER Comprehensive 
Conservation Plan (2016).  The CWD section of 
the NER Disease Contingency Plan will remain 
consistent with the goals of the BEMP.  The NER 
Disease Contingency Plan is scheduled to be 
completed in 2017. 
 
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
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cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing reliance on 
supplemental feeding.   

 
During the first several years, the initiation of 
feeding will be delayed for short durations of 
time (days).   This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.,  
 
As bison and elk behavioral responses are better 
understood, feeding delays will be extended 
depending on several variables (Table 4, Fig. 9).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to have fewer 
negative effects than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 

be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The MSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and the 
NER CCP [USFWS, 2015] and possibly encourage 
more hunters to participate in antlerless elk 
hunts.  Monitoring programs and consideration 
of bull ratios in the GRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future 
Jackson Elk Herd population objective. Serious 
cConsideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.   
 

  
 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or  Special 
limited hunts will be considered which will be 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the 
town of Jackson.  If progress toward reaching the 
herd objective of 500 animals continues and the 
objective is reached, WGFD  will adjust harvest 
quotas in the context of the objective, as 
necessary, to address population changes 
through time.   
A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 
prevent bison and elk herds from entering the 
Town of Jackson.  This will reduce the potential 
for dangerous human/wildlife interactions.  
 
  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of elk and bison management 
harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this Step Down framework.   
 
 
 

 

Figure 9. The percentage of elk that wintered on 
NER counted there on December 1, showing 
progressively later annual fall/winter arrival of 
elk to the NER during the past several decades. 

0%

20%

40%

60%

80%

100%

1981
1984
1987
1990
1993
1996
1999
2002
2005
2008
2011
2014



 

 20  
 

Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions which are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital 
to the MSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of MSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A cattle guard was installed on 
the Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 
The varied approaches to restore the Kelly 
Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field 
studies (Moeny 2008).  Our approach to 

ecological restoration includes serial treatments 
to 1) remove non-native species (e.g., herbicide 
application and prescribed burning); 2) seed 
native shrub, grass, and forb species; and 3) treat 
subsequent invasive plants by applying herbicides 
and, where appropriate, construct temporary 
fences to protect recently seeded pastures from 
colonization of non-native species and damage 
from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain 
non-native grass pasture (as of 2016; Figure 9).  
The non-native grass pastures are divided into 13 
pasture treatment areas and are projected to be 
likely restored by 2035.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored.  Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results. 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
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sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
until the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment.  
 
 
 
 
 

 

  

 

Figure 9. Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016 



 

 22  
 

Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration Full ration average: 

8-12 lbs/day/elk 
No Change 8 lbs/day/elk No change, to minimize calf 

mortality.  Note average daily 
ration over the entire feed 
season is lower than a full 
ration because feed rate is 
gradually increased at the 
beginning of the feed season 
and gradually reduced at the 
end to facilitate rumen 
acclimation  

 20-22 lbs/day/bison 20 lbs/day/bison  
   Start criteria:    
     Available standing forage 300 lbs/acre, as measured at 

traditional key index sites 
Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number  of elk/bison on NER 
-elk/bison distribution 

   - time of season 
   - forage availability 
   - numbers of elk/bison on NER 
   - elk/bison distribution 
   End criteria:    
      Available forage Based on a snow cover index 

and subjective estimate of when 
residual or new forage is 
adequate 

Generally 1 week earlier 
than current management 

 Development of more 
objective criteria for future 
implementation ongoing 

    
Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER Mid-winter census Mid-winter census  
  feed    
  Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
<= 10%Potentially higher 
than current but less than 
native winter range 

 

 3.3% (range 1.1-9.0%)   
  Elk/bison distribution - visual    
  Elk/bison distribution – 
collars 

Almost no documented use of 
private lands during feeding 
operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

  collars    

Formatted Table

Formatted: Font color: Auto
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
  Elk Winter mortality (all age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
  Elk summer range segment 
Proportions for NER wintering 
elk 

Approximately 
-40% GTNP North of Moose 
-35% South Snake River 
-10% Gros Ventre/Flat Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of radio 
collared elk 

Based on summer distribution 
of elk that were randomly 
radio collared on NER. 

  Proportions for NER 
wintering elk 

40% GTNP North of Moose   

 35% South Snake River   
 10%Gros Ventre/Flat Creek   

 10% Teton Wilderness   
 5% Southern Yellowstone1   
    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week OctoberNo Change Modified as necessary 
   End Date 32nd week December 3rd week DecemberNo 

Change 
Modified as necessary 

   Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st served - 1 week left over 1st served  
 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served alternates  
  Refuge permit types - 1st week any elk - Primarily antlerless only   

- Antlerless only remainder of 
season 

- limited any elk permits 
throughout season 

  
   Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

  Hunt area boundaries  Consider expanding to allow 
bow hunting near developed 
areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  

Formatted Table

Formatted: Superscript
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Table 4.  Comparison of current and primary Step Down Plan components and parameters. 

Action Current Management Management Comment 
Refuge permit types Any bison or cow/calf per state 

license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin Creek 
area 

Consider escorted hunting in 
South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only2  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card required Hunter safety card required  
Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-breeding 

operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native seed 
propagation and planting, and 
protection and maintenance of 
restored pastures 

Same as Current 
Management for remaining 
non-native grasslands in 
Kelly Hayfields 

 

    
1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

  

Formatted Table
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Figure 10.   Framework for delayed feeding strategy under Management Step Down Plan. 

 

Figure  11.  Framework for harvest strategy  under Step Down Management Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
MSP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step Down Plan, and thus they are not being 
considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. We will use 
modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
(ADD: range of elk calf mortality in non-fed 
populations.  
Fig. 12 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 
Models will be used to identify the relative 

influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 13 portrays factors that influence winter calf 
elk survival on NER.  

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For MSP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
MSP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants.  
Generally, landowner interest was low. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 

assess the effects of our principal management 
strategy (reducing feed season length) relative to 
winter elk calf survival.  
  

 

  

 

Figure 12.   Diagram depicting the factors that potentially influence outcomes identified in the Bison and Elk 
Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, rectangles represent 
management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 

stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 

 

Figure 13. Diagram depicting the factors that potentially influence bison and elk fed days on the National Elk 
Refuge (see text for description) and winter calf elk survival. Gray hexagons represent outcomes, rectangles 
represent management actions, rounded rectangles represent factors with objectives from the BEMP, and ovals 
represent factors outside of management control.  
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the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal MSP strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs. per acre level at 
key index sites.   Therefore the monitoring period 
will be extended to include this period of delayed 
feeding.   
 
Proportion of Elk Wintering on NER 
 
A principal MSP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post MSP implementation to the  
 

 
 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to MSP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and MSP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure14. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the  Management 
Step Down Plan (2008-2016).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post MSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the MSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post MSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 15) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post MSP implementation, 
which will allow trend comparisons to the pre 
MSP baseline (Figure 15).  Under the MSP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre MSP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post MSP 
mortality in excess of these levels may warrant 
shortening the 2-week feeding initiation delay in 
subsequent years. 
 
Elk Collaring 
 
One of the MSP’s principal strategies is to shorten 
the length of the feed season to encourage elk 
use of native winter range, but we anticipate that 
this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town 
of Jackson and the Spring Gulch areas, potentially 
including large groups of elk.  To quantify this 
effect and provide real time information to WGFD 
and NER managers to facilitate a response, we 
propose maintaining a sample of 50 GPS collars 
on elk that winter on NER throughout the MSP 

 

 
 
Figure15. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Management  Step Down Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post MSP 
implementation. 
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implementation period.  Forty -five elk represents 
approximately 0.5% (1 in 200) of the NER winter 
elk population.  This sample size will not be 
sufficient to detect all elk movements from NER 
to surrounding private lands, particularly 
movements by small groups of mature bull elk, 
but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk 
groups compared to pre-MSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
MSP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the MSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post MSP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post MSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure16. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Management Step Down Plan 
(2008-2016).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post MSP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 

$32,000 per year. 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Table 6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to happen fast, and interpreting effects of management 
actions will be complicated by varying environmental conditions from year to year.  Consequently, we 
anticipate that the strategies outlined in this plan will be in place for a minimum of 5 years, after which 
an initial evaluation of the program will be made.  Actions completed each year, the results of 
monitoring programs, and any proposed changes in course will be presented in an annual management 
Step Down Plan update/report, completed by NER staff by the end of March for the previous year.  
 
Consistent with objectives outlined in the BEMP, the long-term goal of this plan is reduce the reliance of 
bison and elk on intensive supplemental feeding, using adaptive management principles through a 
structured framework of management actions, to achieve a desired condition of animals relying 
predominately on native habitat on refuge, park, and forest lands, and on NER cultivated forage. But 
because there is no precedent for what this plan proposes, there are few responses to proposed 
management actions that can be predicted to a degree of certainty commensurate with establishing 
definable thresholds or other objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the success of the program will include the trend of EFD 
and BFD, type and frequency of private lands conflicts, the proportion of the Jackson elk herd wintering 
on the NER, presence or absence of CWD and other infectious diseases, elk and bison population size 
and distribution, elk calf winter mortality, and public support. These are complex, dynamic, and 
interwoven components that, together with the management Step Down  actions, make up the 
framework for decreasing reliance on supplemental feeding.  As such, the effects of changing biological, 
social, and political conditions on these components will be part of the evaluation process. 
 
In the context of this larger framework, however, we believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of MSP implementation.  The direction and magnitude of the 
trend observed will provide a preliminary basis for evaluation and decisions about continued 
management actions. Initial success with reduced feeding will be associated with a declining trend, with 
greater magnitudes indicating higher degrees of success.  However, determinations of overall program 
success will necessarily include evaluation of all system components.  For example, gains in reduced 
feeding come could be accompanied by an increase in private land conflicts, which would affect overall 
success determinations.  While the overriding strategy will be to decrease feeding as aggressively as 
possible while gauging effects on other system components, overall measures of program success 
through time will necessarily involve a complex matrix of component evaluation.   These evaluations will 
be included in annual MSP reports. 
 
As proposed and new management strategies are implemented and evaluated under this plan, at some 
point in the future it may become apparent that meeting reduced feeding goals will not possible without 
reducing elk and/or bison population objectives.  Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are evaluated regularly by WGFD personnel, including public 
review through annual season setting meetings.  The BEMP supported the State herd objectives of 500 
bison and 11,000 elk, and thus due to NEPA requirements any further consideration of reduced herd 
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sizes by the NER or GRTE are beyond the scope of this plan.  However, WGFC changes to Jackson bison 
or elk herd objectives are not constrained by the BEMP.   
Investigating the potential effects of climate change on elk and bison management will also be 
important in the long-term.  During implementation of this plan, we will collect a variety of data that 
could be drawn upon for this purpose.   
 
 
 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective MSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the MSP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

SCHEDULE 

 

Table 6.  Step Down Plan proposed implementation schedule. 
Action Date 

  

Public outreach and education November 2016 

Initiate private lands conflicts mitigation contacts/actions January, 2017 

Implement enhanced forage monitoring  January, 2017 

Initiate changes in supplemental feeding protocol 

GPS Collar 30-40 elk (Iridium platform) 

January/February 2017 

March 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal 
bio.-techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private 
Foundations) 

UnknownEst. 
Above 

$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

     Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; Unknown     
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

supplies, and permitting)3 
Subtotal      

Wyoming Game and Fish Department:2      
Subtotal      

Grand Total      
1See detail in Appendix 
2 Dependent on size of reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the MSP.  To facilitate comparison with pre-MSP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post MSP implementation we will delay feeding initiation by 2 weeks once the 
300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to 
quantify the relationship between mean forage availability at historic key index sites and random sites 
over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Step Down  Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step Down 

Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Step Down Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step Down Plan by providing links and references to previous 

outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Step Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step Down 

Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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AGENDA 

Briefing with Regional Director, Region 6 

National Elk Refuge CCP & Bison/Elk Management  

September 16, 2016 

 

1. CCP:  Communication Plan Completed 

 

2. Bison/Elk Management Plan (BEMP) 

a. Background; BEMP ROD Guidance  

b. Summary of key recommendations by Planning Team (Draft Step Down Plan) 

i. Redistribute elk & bison; Management actions: 

1. Delay start of feeding 

2. End feeding earlier 

ii. Proposed Plan Completion & Implementation schedule (attached) 

 

c. Status of WGFD Support 

d. Step Down Plan Implementation 

i. Communications and Engagement Plans Completed 

ii. Expect public blowback; 2016 Allegations of elk starvation 

iii. Lawsuit threat by Guides and Outfitters Board Member 

iv. FOIA requests by Environmental Organizations may signify preparation for a new 

lawsuit  

 

e. Decisions 

i. Initiate BEMP Step Down Plan process? RO commitment to implement? 

ii. Additional funding to implement BEMP Step Down Plan? 

iii. CCP Federal Register Process and release to public? 
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DRAFT Completion and Implementation Schedule for the BEMP Step 
Down Management Plan 

July 27, 2016 
 

 

 

 

 STEP DOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Final Step Down Plan Meeting July 18, 2016 July 18, 2016  
2 Final 1st Draft Step Down Plan; Team reviews changes   July 19, 2016 July 27, 2016 7 
3 Peer review panel  July 27, 2016 Aug.  11, 2016 11 
4 Team meets to review Panel’s suggested  changes Aug. 12, 2016 Aug. 12, 2016 1 
5 Team changes finalized Aug. 15, 2016 Aug. 17, 2016 3 
6 Agency comments (Planning Team) Aug. 17, 2016 Aug. 31, 2016 10 
7 Incorporate agency comments;  finalize draft Sept. 1, 2016 Sept. 9, 2016 7 
8 Release draft plan to public; Public outreach, meetings  Sept. 12, 2016   
9 Public review and comment period (60 days) Sept.  12, 2016 Nov. 10, 2016 60 

(calendar) 
10  Review public comments and incorporate changes   Nov. 11, 2015 Nov. 18, 2016 6 
11 Team review & comments  Nov. 21, 2016 Nov. 25, 2016 5 
12 Agency Review of updated document Nov. 28, 2015 Jan. 6, 2016 28 
13 Update final document Jan. 9, 2017 Jan. 13, 2017 5 
14 Final FWS/NPS review and signatures. Jan 16, 2017 Jan. 27, 2017 10 
15 Release Final Step Down Plan.  Continue Public 

outreach/meetings. 
Jan. 30, 2017   

16 Initiate enhanced forage monitoring Jan. 1, 2017 Feb. 1, 2017 30 
17 Implement new feeding schedule (delay 1-5 days)  Feb. 1, 2017 Feb. 15, 2016  
18 Feedground tours for elected officials, key 

stakeholders 
Feb. 15, 2017 March 22, 

2017 
22 

19 GPS collar 30 elk  March 1, 2017 March 15, 
2017 

10 

20 Initiate early termination of supplemental feeding April 2, 2017   



DRAFT 
Agenda 

Briefing with Deputy Regional Director, Region 6 

National Elk Refuge CCP & Bison/Elk Management  

September 18, 2015 

 

 

1. CCP:  Section 7 and Grizzly Bear Biological Opinion 

2. Bison/Elk Management 

a. Background 

i. Community context 

ii. Management actions taken since 2007 Bison & Elk Management Plan 

iii. Adaptive Management Plan vs. Step Down Management Plan  

b. Summary of key recommendations by Planning Team (Draft Step Down Plan) 

i. Management actions 

ii. Proposed implementation schedule 

iii. Estimated cost 

c. Questions/concerns by Wyoming Game and Fish Department 
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AGENDA 

Briefing with Deputy Regional Director, Region 6 

National Elk Refuge CCP & Bison/Elk Management  

September 18, 2015 

 

1. CCP:  Section 7 and Grizzly Bear Biological Opinion 

a. No change to endangered species from BEMP.  NER grizzly bear take still at 2.  

2. Bison/Elk Management 

a. Background 

i. Community context (EXPECT BLOWBACK) 

1. Elk: Jackson’s heritage, identity, protection, passion, 100+ years of feeding 

2. Elk are signature wildlife, important to tourism & primary economy 

3. Extremely engaged public! Wealthy and/or politically connected. HAY DAYS. 

4. Two lawsuits after BEMP.  Lawsuit likely; Outfitters/Guides, or ranchers 

5. TIME FOR EXTENSIVE COMMUNITY OUTREACH IS VITAL! 

 

ii. BEMP – 2007; 11,000 comments; 9 year process 

1. Phase I Goal = 5,000 elk (NER feed ground); 500 bison 

2. Phase II Goal = Adaptively manage to reduce reliance on feed; end feeding? 

 

iii. Management actions taken since 2007 Bison & Elk Management Plan 

1. Initiated bison hunt 2007; continued to expand.  1,250 to 700 (post 2014 hunt) 

2. Initiated South Unit, limited range weapons elk hunt 2007 

3. Expanded hunter participation with on-line hunt permit system 

4.  $5.2 million irrigation expansion.  900 ac to 4,200 ac.; ave. 3,500 ac 

5. 1st Ceremonial bison hunt in NWRS; Shoshone/Bannock Tribes 

6. RESULTS = More elk! 8,400 in 2014 (Eric to elaborate) 
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iv. Adaptive Management Plan vs. Step Down Management Plan  

1. Team = Four agencies: GTNP, BTNF, WGFD, NER 

2. 15 meetings; Jeff Warren facilitator  

3. AMP example: Red Rock Lakes Grayling Plan 

4. NER: Too many animals, not enough natural winter forage 

5. Team adopted WGFD suggested action/strategy to disperse, redistribute elk.  

a. Currently at State herd objective of 11,000.  

b. No interest in further herd reduction. 

c. Herd Objective Review – 2016 (public process)   

 

v. BEMP Guidance 
 
A structured framework of adaptive 
management actions will be developed in 
collaboration with the Wyoming Game and Fish 
Department and will include established criteria 
for progressively transitioning from intensive 
supplemental winter feeding to greater reliance 
on free-standing forage, based on some or all of 
the following considerations: 
 
1. level of forage production and availability 
on the National Elk Refuge 
2. desired herd sizes and sex and age ratios 
3. effective mitigation of bison and elk comingling 
with livestock on private lands 
4. winter distribution patterns of elk and 
bison 
5. prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases 
6. public support 

b. Summary of key recommendations by Planning Team (Draft Step Down Plan) 

i. Management actions 

1. Delay start of winter supplemental feeding for two weeks. 

2. End winter feeding one week earlier in the Spring. 

 

ii. Proposed Plan Completion & Implementation schedule 
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1. Finalize Step Down Plan 3/1/2016 

2. GPS collars on 50 cow elk 3/1/2016 

3. Begin Public Outreach 

4. End feeding one week early 4/1/2016 (approx.) 

5. Delay start of feeding two weeks 1/2017 

 

iii. Consequences of inadequate preparation and community outreach 

1. Public review and outreach is vital and sets the tone for community acceptance. 

a. We will lose public support/consent if we rush public review of Plan.  

2. Adequate private land conflict mitigation is essential. 

a. Brucellosis transmission to livestock will result in lawsuit; FWS will lose. 

3. Congressional Delegation will become engaged and critical of FWS. 

4. Public trust will be lost.  More difficult to implement mgmt. actions in the future.   

 

iv. Estimated First-Year Cost 

1. $355,000 (FWS Total) - $145,000 (NER; other funding)* = $210,000 balance 

2. $190,000 (GTNP) 

 

c. Questions/concerns by Wyoming Game and Fish Department (Sept. 8, 2015) 

i. Additional costs for vehicles, snowmobiles, trailers 

ii. Co-mingling/brucellosis concerns 

iii. 2016 Public Review of Jackson Elk Herd Objective 

iv. Changes in winter distribution/predator populations since BEMP (early 2000’s) 

v. 9/25/2015 WGFD Wildlife Administration (Cheyenne) to discuss with Doug Miyomoto 

* - Funding provided by NER or non-RO sources includes: 

Chronic Wasting Disease, 2 seasonal bio-techs 32,000 
Elk radio telemetry collars; Iridium Platform $20,000 
Bison barrier at NER south entrance $80,000 
Adaptive Management Plan annual reporting $2,000 
Public Outreach and Education $11,000 
Total $145,000 
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INTRA-SERVICE SECTION 7 BIOLOGICAL EVALUATION FORM 

 

Originating Person:  Steve Kallin 

 Telephone Number:  307-7339212 

  Date:  April 1, 2014 

 

I. Region 6 

 

II. Service Program:  National Wildlife Refuge System 
 

 
III. Pertinent Species and Habitat  (Note:  Grizzly bear, Canada lynx, yellow-billed 

cuckoo are covered in the Final Biological Opinion for the Bison and Elk 
Management Plan, Formal Consultation No. ES-6-WY-07-F014) 
 
A.  Listed species:  see above note 

 
B.  Proposed species and/or proposed critical habitat:  None 
 
C. Candidate Species:  greater sage grouse 

 
IV. Geographic Area or Station Name:  National Elk Refuge 

 
V. Location (attach map) 

 
A.  County and State:  Teton County, Wyoming 

 
B. Section, Township and Range (or latitude and longitude: (Steve: need to add this 

item) 
 

C. Distance and direction to nearest town:  Immediately adjacent, north of Jackson, 
WY. 

 
D. Species/habitat occurrence:  Greater sage grouse can potentially occur on all 

portions of the approximately 24,565 acre National Elk Refuge.  The species is 
less likely to occur in woodland, forest, marshes and open water habitat and is 
observed most often in the 8,010 acres of sagebrush shrubland habitats on the 
refuge.  Wet meadow habitats and grasslands on the refuge total almost 10,000 
acres and are an important component of sage grouse habitat that provide 
invertebrate foods for young grouse during the brood-rearing period. 



 
Sagebrush shrublands occur throughout the refuge, but the largest concentrations 
are in the east-central and northeastern portions of the refuge.  Sagebrush habitats 
are in generally good condition in the northern half of the refuge.  In the southern 
half of the refuge, sagebrush habitats are in poor condition due to over-browsing 
by elk and bison and mechanical damage by elk, bison and operation of feed 
equipment.  

 
The northern half of the refuge provides important wintering habitat for sage 
grouse of the Jackson sage grouse population and is included in the Sage Grouse 
Core area for the Jackson population , designated by the State of Wyoming.  
There is one known sage grouse lek on the refuge, located in Section XX, TXXX, 
RXXX,(Steve: Need to get this info on lek  site) and the lek population is surveyed 
annually by refuge biological staff.  There were 79 sage grouse at the lek site in 
mid-March, 2014.  On Grand Teton National Park, immediately north of the 
National Elk Refuge, there are an additional 56,843 acres of sagebrush shrublands 
habitat and multiple occupied sage grouse leks. 
 

VI.     Description of the Proposed Action (attach additional pages if needed) 
 

The National Elk Refuge is preparing a new step-down hunting management plan 
to implement the 2007 Record of Decision for the Bison and Elk Management 
Plan.  Hunting of elk and bison on designated areas of the refuge is necessary to 
reduce wintering populations of elk and bison that are above approved objective 
levels and are over carrying capacity of the available habitat on the refuge.  Elk 
hunting has occurred on the refuge in most years since 1943, and every year since 
1963.  Bison hunting was initiated on the refuge in 1989, but was suspended in 
1990, and reinitiated under the Bison and Elk Management Plan in 2008.  As part 
of the regulatory compliance for approval of the Bison and Elk Management Plan, 
the refuge entered a formal consultation with the Wyoming Ecological Services 
Field Office, referenced in para. III., above.  The greater sage grouse was not a 
candidate species at the time of that consultation in 2007, hence this informal 
Intra-Service Section 7 Biological Evaluation is prepared, as part of the regulatory 
compliance for approval of a new step-down Hunting Management Plan. 

Bison and/or elk hunting may occur on the refuge during seasons set by the 
Wyoming Game and Fish Commission.  Hunters must comply with all regulations 
of the Wyoming Game and Fish Department.  Bison hunting season typically runs 
from mid-August until the following January each year.  Elk seasons are typically 
set from mid-October until mid-December annually.  In addition to state hunting 
licenses, participants must acquire a Refuge Permit to hunt on the National Elk 
Refuge.  The number of permits is limited to 70 elk and 40 bison hunters per day. 

Hunters must park in designated parking areas, and use of vehicles by hunters is 
restricted to a few designated roads during the middle of the day.  No off-road 
travel by any motor vehicles or bicycles is allowed. 



 

 

VII. Determination of Effects 
 
Most of the sagebrush habitats of the National Elk Refuge and most of the areas 
where sage grouse regularly occur on the refuge are located in the refuge’s Northern 
Hunt Unit.  Elk and bison hunters will be travelling on foot through habitats occupied 
by sage grouse.  Hunting seasons do not overlap the breeding (lek) or nesting seasons 
for sage grouse, and most of the refuge, including all of the northern habitats 
important to sage grouse are closed to all public access, except for the elk and bison 
hunts.  Hence there is no disturbance in these areas associated with refuge public use 
during the breeding and nesting seasons.  During the early portion of bison season in 
August and September, sage grouse hens would still be rearing broods of flighted 
young of the year.   
 
The most likely effects of the hunting program on sage grouse would be occasional 
flushing/disturbance of sage grouse by hunters walking through the habitat.  A 
potential long term beneficial effect would be improvement of sagebrush habitat 
conditions on the southern portion of the refuge is elk and bison wintering 
populations are reduced to objective levels of 500 bison and 5,000 elk wintering on 
the National Elk Refuge. 
 
As stated above, elk hunting has occurred on the refuge annually since 1963, and 
bison hunting has occurred on the refuge annually since 2008.  (Steve:  here it would 
be nice to be able to make a statement about the lek count data you may have.  If the 
lek counts have been stable or improving that’d be good to state that as evidence that 
hunting wasn’t having a negative impact on the species.  But I don’t know if that is 
true.  The Draft CCP says the Jackson population is down 70% since???.  If our lek 
counts show long term decline during the period of the elk/bison hunts, may want to 
drop this last para. And also get a concurrence signature from Mark Sattelberg?) 

 

 

 

 

 

 

 

 



VIII. Effect Determination and Response Requested  (* = optional) 
 
A.  Listed Species/Designated Critical Habitat 

 
Determination       Response Requested 
 
No effect/No adverse modification    ______ Concurrence* 
(species: ___________________) 
 
May affect, but not likely to adversely affect 
species/adversely modify critical habitat   ______ Concurrence 
(species:___________________) 
 
May affect, and is likely to adversely affect 
species/adversely modify critical habitat   _______ Formal  
(species:___________________)                                                          Consultation                                                                                                  
 

B. Proposed Species/Proposed Critical Habitat 
 
Determination 
 
No effect on proposed species/no adverse  
modification of proposed critical habitat 
(species:___________________)    ______Concurrence* 
 
Is likely to jeopardize proposed species/ 
adversely modify proposed critical habitat   ______Conference 
(species:____________________) 
 

C. Candidate Species: 

Determination 

Is not likely to lead to federal listing    ___X__Concurrence* 
(species: greater sage grouse) 

Is likely to jeopardize candidate species   ______Conference 

 

_____________________________________ ______________ 

Steve Kallin, Refuge Manager   Date 

 

 

 



IX. Reviewing ESO Evaluation 
 

A.  Concurrence __________  Non-Concurrence __________ 
 

B.  Formal Consultation Required __________ 
 

C. Conference Required ___________ 
 

D. Informal Conference Required _________ 
 

E. Remarks (attach additional pages, as needed):  
 

 

 

__________________________________________ _______________ 

Signature, Reviewing Official    Date 



DRAFT Step‐Down Plan Communications Plan Topics List – 5/12/2016 

1. Purpose of the National Elk Refuge 

  ‐History and enabling legislation 

  ‐Feeding is NOT mandated 

  ‐General purpose of the NWRS 

‐How have conditions changed since establishment (Elk no longer rare; fewer cattle grazing on 
winter range; etc.) 

2. Why change the NER Supplemental feeding program? 

  ‐Danger of diseases; the threat to elk 

  ‐Impact on habitat and other wildlife  

  ‐BEMP approved in April 2007; Court opinion 

3. Wildlife Management – “Elk are not cattle.” 

  ‐Natural mortality levels: fed and unfed populations 

  ‐Nutritional needs comparison; elk & cattle  

4. How will supplemental feeding change on the NER? 

5. Elk Biology 

  ‐Average age of cows in the herd 

  ‐Unfed elk herd biology 

  ‐Higher stress in fed herds 

  ‐Disease: Historical, Current, Future 

  ‐Recruitment: By herd segment; historically; level necessary to sustain herd objective 



Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      



1 See detail in Appendix      
2  Through Interagency Agreement      
 



 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
2  Through Interagency Agreement      
__ 



Draft Step Down Plan Completion/Implementation Schedules 7/22/2015  
 
ATTACHMENT 1 
Draft Schedule for Completion of the Adaptive Management Plan 

 
 
 

Attachment 2 
Draft AMP Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
3/1/2016 Finalize Adaptive Management Plan See Attachment 1 for steps and schedule 
3/1/2016 Initiate Public Outreach and 

Education  
Follow AMP Communication Plan.  Emphasize 
Feed Ground Information Tours with Elected 
Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss 
Conservation Easement  interest 

Conservation Easements to Prevent Co-mingling 
between livestock and elk/bison. 

11/2016 Implement Enhanced Forage 
Monitoring 

Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding  

Purpose is to move elk to native winter range and 
begin to build an elk cohort that is not habituated 
to supplemental feed. 

 

 AMP PLANNING AND APPROVAL PROCESS DEADLINE 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 
2 Develop monitoring plan to evaluate impacts of management strategies. August 1 
3 Develop Peer Review panel  August 1 
4 Update Draft AMP with above info August 15 
5 Agency review of draft September 15 
6  Changes from Agency comments October 1 
7 Peer Review November 1 
8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 
9 Second agency review if significant changes occurred during Peer review 

process 
January 1, 2016 

10 Public Comment February 1 
11 Evaluate public comments and make changes to AMP as needed February 15 
12 Final Signatures (FWS & NPS Regional Offices) March 1 



ATTACHMENT 1 
Draft Schedule for Completion of the BEMP Step Down Management Plan 
Amended per Regional Office Direction – 8/12/2015 
 
 

 

Attachment 2 
Draft Step Down Plan Implementation Summary Table 

DATE ACTION ADDITIONAL INFORMATION 
12/24/2015 Finalize Step Down Plan See Attachment 1 for steps and schedule 
1/1/2016 Initiate Public Outreach and 

Education  
Follow Step Down Communication Plan.  
Emphasize Feed Ground Information Tours with 
Elected Officials and Ranchers. 

3/1/2016 Capture Elk; Equip with GPS Collars Approximately 50 collared cow elk. 
3/1/2016 Initiate Private Lands Mitigation Wildlife Conflict Technician to prepare to respond 

to conflicts with private landowners.  
4/1/2016  Initiate Early Seasonal Termination 

of Supplemental Feeding 
Have one Wildlife Conflict Technician on WGFD 
staff prior to this date. Provides opportunity to 
identify elk/bison conflict areas and plan focused 
mitigation measures for 2017. 

5/1/2016 Meet with Ranchers to discuss Conservation Easements to Prevent Co-mingling 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Finalize management strategies and modeling to explain 
present conditions.   

July 1, 2015 July 15, 2015 11 

2 Develop monitoring plan to evaluate impacts of 
management strategies. 

July 15, 2015 August 1, 
2015 

14 

3 Identify peer review panel  August 17, 
2015 

August 21, 
2015 

5 

4 Step Down Planning Team meets to review changes to 
draft plan 

Aug. 17, 
2015 

Aug. 30, 2015 10 

5 Agency and peer review of draft Sept. 1, 2015 Sept. 16, 2015 12 
6  Incorporate changes from agency/peer review 

comments 
Sept. 17, 
2015 

Sept. 23, 2015 5 

7 Step Down Planning Team to review proposed 
agency/peer review changes. Finalize draft. 

Sept. 24, 
2015 

Sept. 29, 2015 4 

8 Public review and comment period Oct. 1, 2015 Oct. 15 , 2015 10 
9  Review public comments and incorporate changes   Oct. 16, 2015 Oct. 27, 2015 8 
10 Step Down Planning Team meets to review changes and 

finalize draft plan 
Nov. 9, 2015 Nov. 20, 2015 9 

11 Final agency review and comment. Nov. 23, 
2015 

Nov. 30, 2015 5 

12 Update plan with agency comments Dec. 1, 2015 Dec. 11, 2015 9 
13 Final Signatures (FWS & NPS Regional Offices) Dec. 14, 2015 Dec. 24, 2015 9 



Conservation Easement  interest between livestock and elk/bison. 
11/2016 Implement Enhanced Forage 

Monitoring 
Include additional sites in cooperation with WGFD 
Biologist. 

1/2017 Delay Start of Supplemental 
Feeding by two weeks 

Purpose is to move elk to native winter range and 
build an elk cohort that is not habituated to 
supplemental feed. 

 Continue/repeat actions listed in 
2016. 

 

 





 

Draft Completion and Implementation Schedule for the BEMP 
Step Down Management Plan 

June 17, 2016 
 

 

 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Final Step Down Plan Meeting July 18, 2016 July 18, 2016  
2 Final 1st Draft Step Down Plan; Team reviews changes   July 19, 2016 July 29, 2016 10 
3 Peer review panel  August 1, 

2016 
August 12, 
2016 

10 

4 Team meets to review Panel’s suggested  changes Aug. 15, 
2016 

Aug. 15, 2016 1 

5 Team changes finalized Aug. 16, 
2016 

Aug. 19, 2016 4 

6 Agency comments  Aug. 22, 
2016 

Sept. 9, 2016 14 

7 Incorporate agency comments;  finalize draft Sept. 12, 
2016 

Sept. 16, 2016 5 

8 Release draft plan to public; Public outreach, meetings  Sept. 20, 
2016 

  

9 Public review and comment period (30 to 45 days) Oct 1, 2016 Nov. 15, 2016 45 
10  Review public comments and incorporate changes   Nov. 16, 

2015 
Nov. 30, 2016 13 

11 Final FWS/NPS review and signatures. Dec. 1, 2016 Dec. 9, 2016 9 
12 Continue Public outreach/meetings Dec. 12, 2016 January 31, 

2016 
34 

13 Initiate enhanced forage monitoring January 1, 
2017 

Feb. 1, 2017  

14 Implement new feeding schedule (delay 1-5 days)  Feb. 1, 2017 Feb. 15, 2016  
15 Feedground tours for elected officials, key stakeholders Feb. 15, 2017 March 22, 

2017 
22 

16 GPS collar 30 elk  March 1, 
2017 

March 15, 
2017 

10 

17 Initiate early termination of supplemental feeding April 2, 
2016? 

  



 

Draft Completion and Implementation Schedule for the BEMP 
Step Down Management Plan 

July 18, 2016 
 

 

 

 STEPDOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Final Step Down Plan Meeting July 18, 2016 July 18, 2016  
2 Final 1st Draft Step Down Plan; Team reviews 

changes   
July 19, 2016 July 22, 2016 4 

3 Peer review panel  July 25, 2016 Aug.  5, 2016 10 
4 Team meets to review Panel’s suggested  changes Aug. 9, 2016 Aug. 10, 2016 1 
5 Team changes finalized Aug. 12, 2016 Aug. 12, 2016 1 
6 Agency comments (Planning Team) Aug. 15, 2016 Aug. 19, 2016 5 
7 Incorporate agency comments;  finalize draft Aug. 22, 2016 Aug. 26, 2016 5 
8 Release draft plan to public; Public outreach, 

meetings  
Aug. 31, 2016   

9 Public review and comment period (30 to 45 days) Sept.  1, 2016 Oct. 15, 2016 45 
(calendar) 

10  Review public comments and incorporate changes   Oct. 17, 2015 Oct. 21, 2016 5 
11 Agency Comments (Planning Team) Oct. 24, 2016 Oct. 28, 2016 5 
12 Agency Review of updated document Oct. 31, 2015 Dec. 2, 2016 30 
13 Final FWS/NPS review and signatures. Dec. 5, 2016 Dec. 16, 2016 10 
14 Release Final Step Down Plan.  Continue Public 

outreach/meetings. 
Dec. 19, 2016 Jan. 31, 2017 45 

15 Initiate enhanced forage monitoring Jan. 1, 2017 Feb. 1, 2017 30 
16 Implement new feeding schedule (delay 1-5 days)  Feb. 1, 2017 Feb. 15, 2016  
17 Feedground tours for elected officials, key 

stakeholders 
Feb. 15, 2017 March 22, 

2017 
22 

18 GPS collar 30 elk  March 1, 2017 March 15, 
2017 

10 

19 Initiate early termination of supplemental feeding April 2, 2016?   



 

DRAFT Completion and Implementation Schedule for the 
BEMP Step Down Management Plan 

July 27, 2016 
 

 

 

 STEP DOWN PLAN  
COMPLETION AND APPROVAL PROCESS 

INITIATE COMPLETE WORK 
DAYS 

1 Final Step Down Plan Meeting July 18, 2016 July 18, 2016  
2 Final 1st Draft Step Down Plan; Team reviews 

changes   
July 19, 2016 July 27, 2016 7 

3 Peer review panel  July 27, 2016 Aug.  11, 2016 11 
4 Team meets to review Panel’s suggested  changes Aug. 12, 2016 Aug. 12, 2016 1 
5 Team changes finalized Aug. 15, 2016 Aug. 17, 2016 3 
6 Agency comments (Planning Team) Aug. 17, 2016 Aug. 31, 2016 10 
7 Incorporate agency comments;  finalize draft Sept. 1, 2016 Sept. 9, 2016 7 
8 Release draft plan to public; Public outreach, 

meetings  
Sept. 12, 2016   

9 Public review and comment period (60 days) Sept.  12, 2016 Nov. 10, 2016 60 
(calendar) 

10  Review public comments and incorporate changes   Nov. 11, 2015 Nov. 18, 2016 6 
11 Team review & comments  Nov. 21, 2016 Nov. 25, 2016 5 
12 Agency Review of updated document Nov. 28, 2015 Jan. 6, 2016 28 
13 Update final document Jan. 9, 2017 Jan. 13, 2017 5 
14 Final FWS/NPS review and signatures. Jan 16, 2017 Jan. 27, 2017 10 
15 Release Final Step Down Plan.  Continue Public 

outreach/meetings. 
Jan. 30, 2017   

16 Initiate enhanced forage monitoring Jan. 1, 2017 Feb. 1, 2017 30 
17 Implement new feeding schedule (delay 1-5 days)  Feb. 1, 2017 Feb. 15, 2016  
18 Feedground tours for elected officials, key 

stakeholders 
Feb. 15, 2017 March 22, 

2017 
22 

19 GPS collar 30 elk  March 1, 2017 March 15, 
2017 

10 

20 Initiate early termination of supplemental feeding April 2, 2017   
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Background Information 
 

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

 
The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

 
The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision. 

 
 

Communication Goals 
 

Prior to the Adaptive ManagmentManagement Plan’s 
Implementation 

 
�  Utilize a variety of outreach methods to inform 

the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds. 

�  Utilize a variety of outreach methods to inform the 
public on public comment opportunities. 

�  Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

 
During the Adaptive Management Plan’s 
Implementation 

 
�  Continue to utilize a variety of outreach methods 

to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 

�  Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 

Communication Objectives 
 
�  Work with current media contacts to promote news 

of the Adaptive Management Plan via print, radio, 
Web, and social media platforms. 

�  Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 

�  Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan. 

�  Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan. 

�  Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public. 

 
 
Current Outreach Resources 
 
�  National Elk Refuge web site 
�  National Elk Refuge news release list 

(approximately  300 contacts) 
�  National Elk Refuge Twitter site (1,039 followers) 
�  Bison and Elk Management Plan web site (http:// 

www.fws.gov/bisonandelkplan/) 
�  Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics 
�  Display panels in the Visitor Center theater for 

temporary displays 
 
 
Available Supporting Outreach Resources 
�  USFWS Mountain–Prairie External Affairs staff 
�  USFWS Mountain–Prairie web site, including the 

“Top Stories” feature 
�  USFWS Mountain–Prairie Twitter site USFWS 

Mountain-Prairie Region Facebook page 
�  USFWS National Wildlife Refuge System 

Facebook page 
�   USFWS Facebook page 
 
 
Previous Outreach Efforts 
 
�  NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production. 

�  Post the above news stories as Content 

http://www.fws.gov/bisonandelkplan/)


 

 

 
 
 

Management System (CMS) articles. 
�  Post CMS news story promos so they prominently 

appear on the home page, linking readers to the 
articles. 

�  Send out Twitter messages linking viewers back to 
the news stories. 

�  Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content. 

�  Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan. 

�  Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site. 

 
 

Additional Outreach Opportunities 
�  Public meetings in Jackson and other identified 

locations. 
�  Service–produced video; video could be posted to 

the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” 
feature. 

�  Live radio interview on KHOL (Jackson, WY radio) 
�  Wyoming Public Radio interview with Refuge 

management staff 
�  Interviews with local print media sources 
�  Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials). 

 
 

Target Audiences 
 
Internal: 

 
�  Regional and National USFWS Leadership 
�  Refuge permanent staff 
�  Refuge seasonal staff 
�  Refuge volunteers 

External: 
�  Congressional representatives 
�  State of Wyoming leadership 
�  Federal agency partners, particulary Grand Teton 

National Park and the Bridger–Teton National 
Forest 

�  Wyoming Game & Fish Department 
�  Other NER partners, including county and town 

agencies and local nonprofit organizations 
�  Local elected officials 
�  Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands 
�  Tribes 
�  Local and state media 
�  Local public 
 
 Key Outreach Topics: 

a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution 

changes for bison/elk 
f. Mitigate negative effects on private 

lands 
g. Change elk behavior and distribution 

while avoiding increased mortality. 
h. Explain the historic reasons a 

supplemental feeding program began 
and why it was continued.   

i. Explain the NER’s limited large 
ungulate carrying capacity and the 
disproportionate impact of bison on 
available forage; 3 elk = 1 bison. 
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Background Information

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision.

Communication Goals 

Prior to the Adaptive Managment Plan’s 
Implementation

 � Utilize a variety of outreach methods to inform 
the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds.

 � Utilize a variety of outreach methods to inform the 
public on public comment opportunities.

 � Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

During the Adaptive Managment Plan’s 
Implementation 

 � Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health.

 � Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information.

 

Communication Objectives

 � Work with current media contacts to promote news 
of the Adaptive Managemnt Plan via print, radio, 
Web, and social media platforms.

 � Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 

 � Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan.

 � Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan.

 � Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public.

Current  Outreach Resources

 � National Elk Refuge web site
 � National Elk Refuge news release list 

(approximately 300 contacts)
 � National Elk Refuge Twitter site (1,039 followers)
 � Bison and Elk Management Plan web site (http://

www.fws.gov/bisonandelkplan/)
 � Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics
 � Display panels in the Visitor Center theater for 

temporary displays

Available Supporting Outreach Resources 
 � USFWS Mountain–Prairie External Affairs staff
 � USFWS Mountain–Prairie web site, including the 

“Top Stories” feature
 � USFWS Mountain–Prairie Twitter site USFWS 

Mountain-Prairie Region Facebook page
 � USFWS National Wildlife Refuge System 

Facebook page
 �  USFWS Facebook page 

Previous Outreach Efforts

 � NER routinely writes and disseminates news 
releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production.

 � Post the above news stories as Content 



Management System (CMS) articles. 
 � Post CMS news story promos so they prominently 

appear on the home page, linking readers to the 
articles.

 � Send out Twitter messages linking viewers back to 
the news stories.

 � Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content.

 � Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan.

 � Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws.
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site.

Additional Outreach Opportunities
 � Public meetings in Jackson and other identified 

locations.
 � Service–produced video; video could be posted to 

the National Elk Refuge’s multimedia web page, or 
USFWS  Mountain–Prairie home page “Top Video”  
feature.

 � Live radio interview on KHOL (Jackson, WY radio)
 � Wyoming Public Radio interview with Refuge 

management staff
 � Interviews with local print media sources
 � Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials).

Target Audiences

Internal:

 � Regional and National USFWS Leadership
 � Refuge permanent staff
 � Refuge seasonal staff 
 � Refuge volunteers

External:
 � Congressional representatives
 � State of Wyoming leadership
 � Federal agency partners, particulary Grand Teton 

National Park and the Bridger–Teton National 
Forest

 � Wyoming Game & Fish Department
 � Other NER partners, including county and town 

agencies and local nonprofit organizations
 � Local elected officials
 � Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands
 � Tribes
 � Local and state media
 � Local public
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Background Information 
 

The U.S. Fish and Wildlife Service (USFWS, Service) 
and National Park Service began the planning process 
for a comprehensive Bison and Elk Management Plan 
in the spring of 2000. 

 
The preferred alternative in the Final Plan/EIS 
evolved after release of the Draft Plan/EIS in 2005, 
and subsequent analysis of more than 11,900 written 
comments and public testimony from private citizens, 
organizations, and other agencies. Changes included 
clarifying desired conditions to be achieved over 15 
years for the National Elk Refuge and Grand Teton 
National Park, and adopting an adaptive management 
approach for managing habitat and bison and elk 
populations. 

 
The Final Bison and Elk Management Plan/EIS was 
published in early February 2007 and finalized with 
the April 2007 signing of the Record of Decision. 

 
 

Communication Goals 
 

Prior to the Adaptive ManagmentManagement Plan’s 
Implementation 

 
�  Utilize a variety of outreach methods to inform 

the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible 
effects on wintering herds. 

�  Utilize a variety of outreach methods to inform the 
public on public comment opportunities. 

�  Identify and coordinate key messages and outreach 
with USFWS regional and national offices, State 
and federal agency partners, non-profits, elected 
officials, and other identified audiences. 

 
During the Adaptive Management Plan’s 
Implementation 

 
�  Continue to utilize a variety of outreach methods 

to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 

�  Provide a comprehensive overview of the 
Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 

Communication Objectives 
 
�  Work with current media contacts to promote news 

of the Adaptive Management Plan via print, radio, 
Web, and social media platforms. 

�  Utilize new media and social media tools to provide 
information on why the Adaptive Management Plan 
was developed, what public comment opportunities 
exist, and how the plan is being implemented. 

�  Plan, coordinate, and execute public meetings to 
allow for public comment and questions on the plan. 

�  Develop and provide methods for the public 
to submit written comments on the Adaptive 
Management Plan. 

�  Monitor print media on Refuge elk and bison 
management to see how Adaptive Management 
Plan objectives and reactions are being portrayed 
to the public. 

 
 
Current Outreach Resources 
 
�  National Elk Refuge web site 
�  National Elk Refuge news release list 

(approximately  300 contacts) 
�  National Elk Refuge Twitter site (1,039 followers) 
�  Bison and Elk Management Plan web site (http:// 

www.fws.gov/bisonandelkplan/) 
�  Space for an 11” x 17” poster in the Visitor Center 

on Refuge management topics 
�  Display panels in the Visitor Center theater for 

temporary displays 
 
 
Available Supporting Outreach Resources 
�  USFWS Mountain–Prairie External Affairs staff 
�  USFWS Mountain–Prairie web site, including the 

“Top Stories” feature 
�  USFWS Mountain–Prairie Twitter site USFWS 

Mountain-Prairie Region Facebook page 
�  USFWS National Wildlife Refuge System 

Facebook page 
�   USFWS Facebook page 
 
 
Previous Outreach Efforts 
 
�  NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation Plan, 
supplemental feeding, herd health monitoring, and 
forage production. 

�  Post the above news stories as Content 

http://www.fws.gov/bisonandelkplan/)


 

 

 
 
 

Management System (CMS) articles. 
�  Post CMS news story promos so they prominently 

appear on the home page, linking readers to the 
articles. 

�  Send out Twitter messages linking viewers back to 
the news stories. 

�  Prepare, upload and provide links to Adobe PDF 
versions of news stories with addtional photos 
where additonal images are available and/or help 
understand or visualize the content. 

�  Utilized the Conservation link on the web Content 
Management System to post information about 
the Bison and Elk Management Plan and the draft 
Comprehensive Conservation Plan. 

�  Retained and provided a link to the original Bison 
and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during 
the planning process. The web site includes links 
to the Final Plan/EIS, Record of Decision, Federal 
Register Notice of Availability for both the Record 
of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk Refuge 
does not manage the site. 

 
 

Additional Outreach Opportunities 
�  Public meetings in Jackson and other identified 

locations. 
�  Service–produced video; video could be posted to 

the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” 
feature. 

�  Live radio interview on KHOL (Jackson, WY radio) 
�  Wyoming Public Radio interview with Refuge 

management staff 
�  Interviews with local print media sources 
�  Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of Commerce 
board meetings, and interagency breakfast 
meetings (with Federal agencies and local elected 
officials). 

 
 

Target Audiences 
 
Internal: 

 
�  Regional and National USFWS Leadership 
�  Refuge permanent staff 
�  Refuge seasonal staff 
�  Refuge volunteers 

External: 
�  Congressional representatives 
�  State of Wyoming leadership 
�  Federal agency partners, particulary Grand Teton 

National Park and the Bridger–Teton National 
Forest 

�  Wyoming Game & Fish Department 
�  Other NER partners, including county and town 

agencies and local nonprofit organizations 
�  Local elected officials 
�  Private landowners in proximity to the National 

Elk Refuge or neighboring Federal lands 
�  Tribes 
�  Local and state media 
�  Local public 
 
 Key Outreach Topics: 

a. Overview of BEMP objectives 
b. Strategy to change elk/bison behavior 
c. Threat of disease 
d. Natural mortality rates 
e. Anticipated winter distribution 

changes for bison/elk 
f. Mitigate negative effects on private 

lands 
g. Change elk behavior and distribution 

while avoiding increased mortality. 
h. Explain the historic reasons a 

supplemental feeding program began 
and why it was continued.   

i. Explain the NER’s limited large 
ungulate carrying capacity and the 
disproportionate impact of bison on 
available forage; 3 elk = 1 bison. 
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Summary 
 

Overview 
In 2007, the National Elk Refuge (NER) 

and Grand Teton National Park (GRTE) 
published a Record of Decision (ROD; USFWS 
and NPS 2007a) for a bison and elk 
management plan. The Bison and Elk 
Management Plan (BEMP) (USFWS and NPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and 
GRTE lands, focused on four broad goals:  

1) habitat conservation;  
2) sustainable populations;  
3) numbers of elk and bison; and  
4) disease management.  

The final Bison and Elk Management Plan 
directed the NER and GRTE (in conjunction 
with the Wyoming Game and Fish 
Department [WGFD]) to maintain the state’s 
elk herd objective of 11,000; establish a bison 
population objective of 500; restore habitat on 
the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE; 
allow the WGFD to continue to vaccinate elk 
and bison for brucellosis using existing 
vaccines until more effective vaccines become 
available; and develop a dynamic, structured 
framework and Step-Down Plan for 
decreasing the need for supplemental feeding 
on the NER. This Step-Down Plan for Bison 
and Elk Management was developed 
specifically to address the criteria for a 
structured framework referenced in the 
Record of Decision. 

Background 
Winter feeding of elk in Jackson was 

originally initiated to reduce winter mortality 

of elk and minimize depredation of ranchers’ 
hay. The loss of available winter range in 
Jackson Hole due to new ranching operations 
and a growing town resulted in significant 
numbers of elk dying during several severe 
winters in the late 1800s and early 1900s. This 
prompted local citizens and organizations, as 
well as state and federal officials in Jackson 
Hole, to begin feeding elk in the winter of 
1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for 
the refuge’s winter elk feeding program is a 
direct result of reduced access to significant 
parts of elk native winter range, loss of 
historic migration patterns, behavioral 
conditioning of elk to winter feeding, and the 
desire to maintain a population objective 
established in the context of supplemental 
feeding. 

Bison were hunted to near-extinction 
outside Yellowstone National Park (YNP) by 
the mid-1880s but in 1948 were reintroduced 
to Jackson Hole when 20 bison from YNP 
were released near Moran, Wyoming. The 
herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth. Bison and elk 
that winter on the NER are migratory and 
occupy summer ranges predominantly to the 
north. 

While there have been many benefits 
associated with wintering large numbers of elk 
and bison on the NER (Boyce 1989), high 
animal concentrations have created an 
unnatural situation that has contributed to an 
increased risk for major outbreaks of exotic 
diseases (Murie 1951, Franson and Smith 1988, 
Samuel et al. 1991), currently demonstrated by 
the high level of brucellosis in the elk and 
bison herds (Cross et al. 2010, Kamath et al. 
2016). It has also resulted in damage to and 
loss of habitat due to browsing of willow, 
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cottonwood, and aspen stands (Smith et al. 
2004), thereby reducing other wildlife 
associated with woody vegetation.  

The BEMP and this step-down plan 
implicitly assume that the transmission rate 
and prevalence of elk and bison diseases are 
density dependent and positively correlated 
with the number of elk and bison utilizing 
feeding grounds and the number of days they 
are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate 
this threat is a vital component in achieving 
the BEMP Sustainable Populations Goal.  

Objectives 
This Step-Down Plan addresses several 

objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) develop a dynamic, structured 
framework for reducing NER supplemental 
feeding; 2) implement a phased reduction of 
animals on feed: a) Phase 1, to 5,000 elk and 
500 bison, and b) Phase 2, elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public 
outreach/education. The BEMP further stated 
that consideration criteria for implementing 
the 2nd phase of reduced feeding would 
include some or all of: 

1) the level of forage production and 
availability on the National Elk 
Refuge;  

2) desired herd sizes and age/sex ratios,  
3) effective mitigation of bison and elk co-

mingling with livestock on private lands;  
4) winter distribution patterns of elk and 

bison;  
5) prevalence of brucellosis, chronic wasting 

disease, and other wildlife diseases; and  
6) public support.  

In short, the overall objective of this plan 
is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on 
freestanding forage, while maintaining 

population and herd ratio objectives and public 
support. 

Strategies 
Elk have been fed for some period during 

nearly every winter on the National Elk 
Refuge since 1912, and bison have been fed 
there since 1980. The attraction of highly 
nutritious, easily accessible food during a time 
of year when natural forage is typically most 
limited is powerful to both species, and their 
knowledge of its existence has been passed 
down through generations. As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years. Attempting to modify this 
behavior on a large scale is unprecedented and 
will necessarily require investigation; constant 
evaluation; and adaptive modifications to the 
approach; and repeated trials.  

The Step-Down Plan’s primary focus will 
be on lands under NER authority. However, 
some strategies will also incorporate activities 
in GRTE, and on non-federal lands in 
collaboration with landowners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison 
and elk on supplemental feed fall into the 
three broad categories of  

1) timing and intensity of winter feeding,  

2) timing and intensity of hunting, and  

3) overall and herd segment specific harvest 
levels. 

Measuring the success of Step-Down Plan 
strategies will require knowledge of several 
bison and elk herd attributes. Because we are 
interested in reducing the intensity of elk and 
bison feeding throughout the entire winter 
season, which includes both the number of 
animals on feed and the duration of feeding, 
we will use measurements of elk-fed-days 
(EFD; the total number of elk fed per day per 
season derived from daily  feeding ground 
estimates) and bison-fed-days (BFD; the total 
number of bison fed per day derived from daily  
feeding ground estimates) to evaluate feeding 
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intensity. For example, if 5,000 elk were fed 
for 100 days during a given winter, feeding 
intensity for that winter would equal 5,000 elk 
X 100 days = 500,000 EFD. Average baseline 
feeding intensity during the post-BEMP to 
pre-Step-Down Plan period from 2008-2016 
was 487,838 EFD (range = 223,614-746,800), 
and 45,224 BFD (range = 26,035-82,124). 
Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under 
the Step-Down Plan. Reductions in EFD and 
BFD could be achieved by reducing the length 
of the feed season, reducing the number of elk 
and bison on feed, or some combination of both 
factors. 

Initial success of Step-Down Plan 
implementation will be a consistent decline in 
the 3-year running average of elk and bison 
fed days from the established baseline. While 
the BEMP did not provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this 
objective met when the 3-year running 
average of elk and bison fed days is <50% of 
baseline for 5 years in a row. These levels of 
reduction are consistent with elk and bison 
predominantly relying on freestanding forage 
rather than supplemental feed. 

Similarly, there are population-specific 
objectives derived from the BEMP and Phase 
1 of the Step-Down Plan for 5,000 elk 
wintering on NER and 500 bison wintering in 
the Jackson Hole area. Progress towards these 
objectives will be measured using annual 
classification counts and the average number 
of elk and bison counted during daily feeding 
ground estimates. 

CHRONIC WASTING DISEASE 
As of 2016, chronic wasting disease (CWD) 

has been detected within 40 miles of the 
Jackson Elk Herd (Jackson elk herd) in moose, 
within 35 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place. Some aspects of 
CWD response planning could change based 

on implementation of WGFD’s CWD 
management plan (WGFD 2016). 

WINTER FEEDING 
Currently, the initiation of supplemental 

winter feeding occurs when available forage 
drops to 300 lbs./acre along transects in areas 
with highly preferred grasses. This protocol 
will change to delay the initiation of feeding.  

The strategy of delaying the start of 
supplemental feeding is to encourage elk and 
bison to use native winter range, especially 
those individuals that have not previously 
received a food reward on the Refuge. Over 
time, it is anticipated a cohort of animals will 
develop that are not conditioned to the Refuge 
supplemental feeding program, which will 
reduce herd concentrations and the risk of 
disease transmission. 

To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per 
year. Both would help decrease the total elk 
and bison fed days, the parameter we will use 
to measure progress toward reducing reliance 
on supplemental feeding. 

During the first several years of Step-
Down Plan implementation, the initiation of 
feeding will be delayed for short durations of 
time (days). This will provide an opportunity 
to monitor elk and bison behavioral responses 
to delayed feeding and identify private land 
conflict areas that may require focused 
mitigation measures.  

As bison and elk behavioral responses are 
better understood, feeding delays will be 
extended to encourage a redistribution of elk 
and bison to native winter range. However, 
other factors outside of the scope of this plan 
such as wolf numbers and distribution could 
reduce the effectiveness of this strategy. 

Variables that influence feeding initiation 
date will be considered (Table 4, Figure 9). 
During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28. Under the Step-Down Plan, the 
magnitude of the delay in feeding initiation 
date will be influenced by seasonality. For 
example, delaying feeding by two weeks in 
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January is likely to be more successful in 
dispersing animals to native range than doing 
so in February, when food stress and the 
potential for animals to move to private lands 
is greater. Forage availability could also have 
an influence, particularly if a freeze-thaw 
event resulted in an acute and large reduction 
in available forage. Finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered prior to 
delaying feeding initiation date. 

Monitoring programs will include 
measures of elk calf winter mortality on NER. 
The BEMP anticipated that total elk winter 
mortality (currently 1-2%) could increase up to 
3 percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age 
classes and calves. If Step-Down Plan 
implementation results in elk winter mortality 
levels in excess of these levels, adaptive action 
could be taken to mitigate these effects in 
future years. 

In the early years of Step-Down Plan 
implementation, the seasonal termination of 
feeding is expected to occur about a week 
earlier than current conditions (current 
average end date 2 April; range = 24 March – 
20 April). Under current management, feeding 
termination date has been based on a snow 
cover index and a subjective evaluation of 
available forage and forage greenness. We will 
develop methods to quantify these variables 
and objectively determine feeding termination 
date as the Step-Down Plan is implemented.  

HARVEST/HUNTING 
Few options for manipulating elk hunting 

are currently available because the Jackson 
elk herd is at or near the 11,000 WGFD 
objective. Proposed changes include allowing 
limited any elk permits; allowing a bow season 
near developments on the NER; delaying the 
elk hunting season to coincide with migration 
timing; and alternating open and closed areas 
to encourage animal movements or facilitate 
harvest.  

Based on summer bull ratios in GRTE that 
were chronically below 35 bulls : 100 cows, 
permit types for the park’s elk reduction 

program (ERP) went to “antlerless only” in 
2012. Additionally, the “antlerless only” hunt 
structure aligns with primary objective and 
intent of the ERP. Thus, ERP permit 
structures in the park will likely remain 
antlerless. Park and refuge officials will work 
together to support this goal as expanded 
hunting opportunities is considered.  

The proportion of the Jackson Elk Herd 
that winters on NER has increased in the past 
2 decades. This trend is correlated with a 
decline in elk use of native winter range and 
an increase in the proportion of NER elk that 
occupy winter ranges immediately adjacent to 
the Refuge. If efforts to encourage increased 
use of native winter range are unsuccessful, 
agencies will collaborate with the WGFD in 
the public process of reviewing and adjusting 
the future Jackson elk herd population 
objective. This will provide a level of harvest 
flexibility more commensurate with 
addressing changes in herd distribution. 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial 
change (Table 4). Consideration would be 
given to later hunt end dates commensurate 
with delayed feeding, and possible escorted 
hunting in the South Unit to help with 
distribution or discouraging bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson.  

The effectiveness of NER late-season 
harvest regimes is influenced by December 1st 
winter closures immediately east of the refuge 
on BTNF lands. Extensive elk telemetry data 
suggest that delaying the winter closures 
could help reduce winter elk numbers on the 
Refuge. NER officials will work with BTNF 
and WGFD officials to explore the possibility 
of allowing hunting in limited areas after 
December 1st. 

PRIVATE LANDS MITIGATION 
Several strategies would be employed to 

mitigate likely changes in bison and elk 
distribution, including providing incentives for 
non-breeding cattle operations, increased 
fencing in limited areas to separate elk and 
bison from livestock feed lines, hazing elk and 
bison away from livestock feed lines, and 
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purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  

VEGETATION RESTORATION 
Various approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) were initiated 
in 2008. Work will likely be complete in 2035. 
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and providing visitor opportunities to 
enjoy wildlife viewing within a natural setting. 
The restoration process involves removal of 
non-native vegetation, collecting and 
propagating native seeds and plants, as well as 
the seeding of native plants. 

Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 
1,235 acres are currently under restoration 
treatment and 3,265 acres remain non-native 
pasture. Maintenance of restored ecological 
conditions will require management efforts in 
perpetuity to keep non-native species from 
colonizing restored areas. The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 

Strategies Considered 
but Rejected 

Strategies considered but rejected include 
fertility control in elk and bison, agency 
reduction of either elk or bison, and altering 
rations of supplemental feed. These strategies 
were rejected because they were not included 
in the BEMP preferred alternative and/or 
because they were not supported by 
cooperating agencies. 

Models and Monitoring 
Models will be used to identify the relative 

influence of our principal management 

strategy (a reduction in feed season length) 
and other factors on winter elk distribution 
(Appendix C). Over time, this will allow us to 
assess whether changes in elk distribution 
were the result of our management actions or 
due to factors outside of our control. 

A robust monitoring program will be 
necessary to track the effects of actions 
implemented under this plan. Critical 
monitoring components will include: 1) 
enhanced forage production and availability 
sampling; 2) measuring animal abundance and 
distribution including differences in some sex 
and age classes; 3) determining elk and bison 
fed days each feeding season; 4) estimating 
winter mortality; 5) brucellosis seroprevalence 
rates; and 6) CWD surveillance. In many 
cases, attribute baselines for the period 
preceding implementation of this plan have 
been developed for comparison after the plan 
is implemented. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a 
long-term and sustained commitment. Change 
is unlikely to happen fast, and interpreting 
effects of management actions will be 
complicated by varying environmental 
conditions from year to year. Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in 
management direction will be presented in an 
annual Step-Down Plan update/report, 
completed by NER staff by the end of June.  

Public Outreach / 
Education 

De-emphasizing the supplemental feeding 
program will be a major paradigm shift 
especially for the residents of Jackson Hole 
and Teton County, but will also be of interest 
to others in Wyoming and across the nation 
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familiar with the long history of feeding elk on 
the National Elk Refuge. The general public 
and especially key stakeholder groups must 
understand the biological needs for and 
strategies of the Step-Down Plan in order to 
gain general consent to modify longstanding 
elk and bison herd management methods. A 
detailed communication plan has been 
developed that identifies key messages and 
utilizes a variety of outreach methods, 
including print, video, and voice material, 
utilizing social media, and meetings with 
elected officials, state and local governments, 
agency and tribal partners, community 
organizations, stakeholders, and the general 
public. 

Schedule 
GPS collars were deployed on 30 adult cow 

elk in February 2016. Assuming adequate 
funding, additional GPS collars will be 
deployed in winter 2017. Public outreach, 
private lands conflict mitigation and contacts, 
and enhanced forage monitoring will occur in 
fall 2016 through January 2017. Reductions in 
feed season length will begin in winter 2017. 

 
 
 
 

 
 



 

Introduction 
In 2007, the National Elk Refuge (NER) 

and Grand Teton National Park (GRTE) 
published a Record of Decision (ROD; USFWS 
and NPS 2007a) for a bison and elk 
management plan. The Bison and Elk 
Management Plan (BEMP; USFWS and NPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and 
GRTE lands. It included directives for 
forthcoming development of adaptive 
management practices to address several 
objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage. This Step-
Down Plan has been developed expressly for 
that purpose. 

Bison and Elk 
Populations  

While Jackson Hole is probably best known 
for the splendor and ruggedness of the Teton 
Range, the Jackson bison and elk herds rank 
among the top characterizing features of the 
valley. Both figure prominently in Jackson 
Hole’s history and culture, although bison were 
absent from the valley for about 100 years 
between the mid-1800s and mid-1900s.  

The Jackson elk herd occupies 
approximately 8,000 km2 in the upper Snake 
River watershed north of the town of Jackson 
(see Figure 1). Much of the herd is migratory, 
moving between distinct wintering and 
summer ranges. Primary wintering areas 
include the Buffalo Valley, lower elevations of 
the Gros Ventre River drainage, the NER, and 
areas adjacent to the NER on Bridger-Teton 
National Forest (BTNF) lands. Summering 
areas occur throughout the herd’s range and 
for convenience are divided into five 
geographic regions that include GRTE, 
Yellowstone National Park (YNP), the Gros 

Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes 
private and public lands in the vicinity of 
GRTE’s southwest boundary. 

In the late 1800s, when elk populations all 
over North America were being hunted to 
near-extinction, the residents of Jackson Hole 
protected elk from “tusk hunters” and large-
scale commercial hunting operations. Elk are 
just as important to today’s residents of the 
valley. Thousands of people each year have the 
opportunity to see elk at close range on the 
refuge while riding on horse-drawn sleighs. 
Thousands of pounds of shed elk antlers are 
sold at an annual antler auction each spring in 
the town square. Elk are important to 
backcountry users as well as to people that 
never leave the road. Jackson Hole is a popular 
destination for instate and out-of-state elk 
hunters. The draw of elk to visitors contributes 
significantly to the local economy. 

Winter feeding of elk in Jackson Hole 
began in 1910 and was originally initiated to 
reduce winter mortality of elk and minimize 
depredation of ranchers’ hay. According to 
historical reports, before Euro-American 
settlement some Jackson elk wintered in the 
southern portion of Jackson Hole (present 
location of the NER town of Jackson) and may 
have used areas outside Jackson Hole, 
including the Green River and Wind River 
basins to the south and east, respectively, and 
the Snake River basin to the southwest in what 
is now eastern Idaho (Allred 1950; Anderson 
1958; Blair 1987; Barnes 1912; Sheldon 1927). 
Radio-collar studies have documented small 
numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes 
in land use and development in these areas, 
over hunting, and establishment of feeding 
grounds probably reduced the use of these 
areas by Jackson elk. 

 



2 Draft Step-Down Plan Bison and Elk Management 

 

Figure 1. Jackson elk and bison herd ranges, including teh National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. 
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By the end of the 19th century, the Jackson 

elk herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often 
harsh. Significant numbers of elk died during 
several severe winters in the late 1800s and 
early 1900s> Primary reasons for these 
mortality events included the loss of available 
winter range in Jackson Hole from new 
ranching operations and an expansion of 
Jackson. This prompted local citizens and 
organizations, as well as state and federal 
officials in Jackson Hole, to begin feeding elk in 
the winter of 1910–11. Congress heeded the 
appeals for assistance and on August 10, 1912, 
appropriated $45,000 for the purchase of lands 
and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census 
in the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and 
the Hoback River drainage (the latter is not 
within the Jackson elk herd’s range). 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. In recent times, the 
population has fluctuated near the herd 
objective of 11,000 that was adopted by the 
WGFD (see Figure 2). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 

An iconic symbol of the American West, 
bison are also popular with visitors and 
residents. Because so few opportunities remain 
to see bison in the wild, viewing and 
photographing them in GRTE with the Teton 
Range in the background is a treasured 
opportunity for many of the valley’s visitors. 
Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of 
particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 

Bison are native to Jackson Hole, as 
evidenced by the presence of prehistoric bison 
remains throughout the valley, but were 
hunted to near-extinction outside Yellowstone 
National Park by the mid-1880s. In 1948, 20 
bison from YNP were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by 
the New York Zoological Society, the Jackson 
Hole Preserve, Inc., and the WGFD. A 
population of 15–30 bison was maintained in a 
large enclosure there until 1963, when 
brucellosis was discovered in the herd (likely 
transferred with the original 20 animals from 
YNP). At that time, all the adult animals were 
destroyed, but four vaccinated yearlings and 
five vaccinated calves were retained. In 1964, 
twelve certified brucellosis free bison from 
Theodore Roosevelt National Park were added 
to the herd. In 1968, the herd (down to 11 
animals) escaped the confines of the wildlife 
park, and a year later, the decision was made to 
allow them to range freely. The expansion of 
GRTE in 1950 had enveloped the Wildlife Park, 
and this allowed the bison to range freely and 
was consistent with National Park Service 
wildlife management policy. The herd remained 
small and wintered mostly in the Snake River 
bottoms in GRTE until 1975, when it followed 
the winter environmental gradient to the NER 
and began wintering there. The use of standing 
forage by bison on the NER was viewed as 
natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided to elk in winter, 
and they have continued to do so ever since. 
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The discovery of supplemental feed by 
bison has had several consequences, including a 
significant increase in the population’s growth 
rate (see Figure 3). Bison on the elk feedlines 
have at times disrupted feeding operations and 
displaced and injured elk. To minimize conflicts 
between bison and elk, managers have 
provided separate feedlines for bison since 
1984. As the population has grown, separating 
elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  

As the herd has grown it has maintained 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GRTE and adjacent lands on the BTNF (see 
figure 1). 

While there have been many benefits 
associated with wintering large numbers of elk 
and bison on the NER, high animal 
concentrations have created an unnatural 
situation that has contributed to an increased 
risk for potentially major outbreaks of exotic 
diseases, which is demonstrated in the high 
level of brucellosis in the elk and bison herds. It 
has also resulted in damage to and loss of 
habitat due to browsing of willow, cottonwood, 
and aspen stands and thereby reducing 
availability of these habitats to other wildlife as 
well as unusually low winter mortality, which 
has affected predators and other species and 
has required intensive hunting programs. 

PLANNING HISTORY 
Jackson’s bison and elk populations have 

been the subject of previous planning efforts. 
Elk management and research has been guided 
by the Jackson Hole Cooperative Elk Studies 
Group since it was established in 1958. The 
group consists of biologists and agency 
administrators from the NER, GRTE, YNP, 
BTNF, and WGFD, who meet at least annually 
to coordinate management of the population 
and its habitat. Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3). Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 

were gathered for a long-term plan occurred in 
1988. It was followed by implementation of a 
sport hunt outside GRTE, administered by 
WGFD. This plan was halted after litigation in 
which the plan’s violation of NEPA was 
successfully argued by plaintiffs. 

In 1996, after considerable herd growth, a 
new long-term management plan and 
environmental assessment for the Jackson 
bison herd was released (Fig 3). This plan had 
strong support and called for maintaining a 
herd size of 350-400 bison, but it was shelved a 
year later when plaintiffs from the earlier 
litigation successfully argued that, because the 
plan failed to consider the effects of feeding elk 
on bison management, it also violated NEPA 
and was not sufficient. This led to development 
of the draft bison and elk management plan and 
environmental impact statement from 2000-
2006 and release of the final plan in 2007 (see 
Figure 3). 

The 2007 Bison and Elk Management Plan 
(BEMP; USFWS 2007) considered six 
alternatives for bison and elk management 
focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable 
populations; 3) numbers of elk and bison; and 4) 
disease management. The primary 
management scenarios presented in the 
alternatives included the status quo, 
terminating elk and bison hunting on the NER 
and the elk reduction program in GRTE, 
brucellosis vaccination options, restoring 
habitat, improving forage, and decreasing or 
phasing out supplemental winter feeding.  

The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 
11,000, establish a bison population objective of 
500, restore habitat in the NER and GRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in GRTE in 
concert with the parks enabling legislation, 
allow the WGFD to continue to vaccinate elk 
and bison for brucellosis using existing 
vaccines until more effective vaccines become 
available, and develop a dynamic framework of 
management actions which adaptively decrease 
the need for supplemental feeding on the NER. 

http://www.fws.gov/bisonandelkplan
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Figure 3. Population growth and planning history for the Jackson bison herd, 1948-2016 

 

This Bison and Elk Management Step-
Down Plan was developed to address the latter 
and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (see Figure 4). It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 

The BEMP scheduled the completion of the 
Step-Down Plan for 2008. However, litigation 
challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved. As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the 
BEMP violated the National Wildlife Refuge 
System Improvement Act (National Wildlife 
Refuge System Improvement Act 1997) by 

disrupting the biological integrity of the 
Refuge, and that the plan and the 
accompanying EIS violated NEPA because 
they were insufficiently detailed to allow a 
reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that 
the plan did not set a specific date for the 
cessation of supplemental feeding. In response, 
the agencies argued that the plan constituted a 
valid exercise of discretion and that it and the 
EIS were sufficiently detailed to satisfy the 
requirements of NEPA. In March 2010, the 
United States District Court for the District of 
Columbia sided in favor of the agencies in this 
case. In 2011, the plaintiffs appealed this ruling 
to the United States Court of Appeals for the 
District of Columbia Circuit. This Court 
affirmed the District Court ruling (Defenders 
of Wildlife et al. v. the U.S. Department of 
Interior and State of Wyoming 2011). 
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Figure 4. Step-down planning on the National Elk Refuge as it relates to the BEMP

 

National Environmental 
Protection Act 
Compliance 

The 2007 BEMP/EIS and ROD satisfied 
NEPA requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their 
likely effect on the environment, and 
substantial involvement of the public in the 
process. This step-down plan does not duplicate 
or add to this process. It is a tier of the BEMP 

to be used as a dynamic implementation guide 
to one part of the preferred alternative 
outlined in the BEMP ROD. As such, 
references to NEPA covered in the BEMP will 
be included where necessary in this document, 
and the discussion of any action that would 
require additional NEPA compliance will be 
explicitly stated as such in that context. 

Step-Down Planning 
The use of adaptive management plans has 

gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
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monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 
1)  well defined and mutually agreed upon 

objectives;  

2) knowledge (including descriptive models) of 
the dynamics of the system being managed;  

3) clearly articulated management actions and 
strategies; and  

4) a monitoring program to evaluate 
responses of the system to management 
actions (Walters 1986).  

This Step-Down Plan utilizes adaptive 
management planning principles but is not 
intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007). This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from 
supplemental winter feeding to greater 
reliance on freestanding forage (BEMP ROD 
p.5). 

 
 
 
 

 
Table 1. 2007 Bison/Elk Management Plan Goals and Objectives 
Goal: Habitat Conservation 
Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant communities. 

Goal: Sustainable Populations 
Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing NER supplemental feeding.* 
• Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on 

native habitat.* 
• Maintain 35:100bull-to-cow ratios in park summer elk herd.* 
• Ensure a genetically viable bison herd with close to an even sex ratio. 
• Enhance public outreach/education.* 

Goal: Elk and Bison Numbers 
Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison population of about 500 animals. 

Goal: Disease Management 
Objectives: 

• Manage brucellosis transmission risk from elk and bison to livestock. 
• Manage feeding to reduce brucellosis transmission among bison and elk. 
• Educate hunters about wildlife disease human health hazards. 

Note: * Step-down plan objective 



 

Objectives 
 
The management direction and desired 

conditions stated in the BEMP called for the 
NER and GRTE staffs to work with others 
(agencies, partners, etc.) to “adaptively manage 
elk and bison in a manner that contributes to 
the State’s herd objectives yet allows for the 
biotic integrity and environmental health of the 
resources to be sustained,” so that the public 
can enjoy a variety of compatible wildlife-
dependent recreational opportunities. Under 
the BEMP’s four primary goals, 20 associated 
objectives were identified (see table 1). This 
Step-Down Plan addresses four objectives 
under the goal of sustainable populations (see 
Figure 5). 

The reduction of animals on feed at the 
NER was proposed to be spread over two 
phases. In Phase 1, the aim is to reduce the 
average number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended, and WGFD 
adopted, objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS 
and NPS 2007a). Desired conditions include 
animals relying predominantly on native 
habitat and cultivated forage on NER. 
Important consideration criteria for 
implementing Phase 2 will include: 1) the level 
of forage production and availability on the 
NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate 
bison and elk livestock conflicts; such as co-
mingling on private lands during high risk 
disease transmission periods; 4) maintaining 
desirable winter distribution patterns of elk 
and bison; 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases; and 6) public support. In short, the 
overall objective of this plan is to outline a 
framework for progressively transitioning from 

winter feeding of elk and bison on the NER to 
greater reliance on freestanding forage, while 
maintaining population and herd ratio 
objectives. 

This Plan focuses on management actions to 
achieve Phase 1 objectives. However, if 
successful, these actions will continue to be 
used to achieve the Phase 2 objective of 
reducing reliance on supplemental feeding 
while considering the six criteria listed above.  

Management Actions and 
Strategies 
BACKGROUND 

The principal goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison 
while simultaneously minimizing winter 
mortality in elk. We will attempt to achieve 
this goal by experimentally reducing feed 
season length and closely monitoring elk and 
bison distribution and winter mortality. 

Elk have been fed on the NER each year in 
all but 9 winters since 1912, and bison have 
been fed there since 1980. The attraction of 
highly nutritious, easily accessible food during 
winter months is powerful to both species, and 
their knowledge of NER feeding grounds has 
been passed down through generations. As a 
result, elk and bison have been strongly 
conditioned to seek supplemental food on the 
NER, even when natural forage is available 
and even abundant during some years. Because 
use of feeding grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on 
native range finding NER feeding grounds. 
Over time, this could result in a greater 
percentage of elk using native winter range 
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relative to NER feeding grounds. Because it is largely unprecedented, 

Figure 5. Relationship of the Step-Down Plan to the BEMP goals, phasing of objectives, and consideration 
criteria for Phase 2 

 
the concept of modifying this behavior on such 
a large scale is daunting and poses questions 
for which there are no immediate answers. In 
some cases, the likelihood a specific 
management strategy’s success will only be 
able to be roughly estimated, and unanticipated 
results are likely. Closely monitoring forage 
availability, elk and bison distribution, and elk 
mortality will allow us to evaluate the 
effectiveness of management actions and adjust 
management actions as needed should 
unintended negative consequences arise. 

Since this plan is centrally tied to 
supplemental winter feeding on the NER, its 
focus will be on lands under NER authority. 
However, some strategies will also incorporate 
activities in GRTE, and on non-federal lands in 
collaboration with landowners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into three broad 

categories: 1) timing and duration of winter 
feeding, 2) timing and intensity of hunting, and 
3) overall and herd segment specific harvest 
levels.  

IMPORTANT CHANGES SINCE 2007 
The BEMP was developed based on data 

collected and knowledge that existed up until 
its ROD. Since then, important changes have 
taken place, some of which are advantageous to 
this effort and some of which are not. 

A primary change that will facilitate 
meeting objectives under this plan is the 
reduction of the bison population from nearly 
1,200 animals in 2007 to about 675 during 
winter 2015-2016 (Fig. 3) through hunting 
programs administered by WGFD. Licensing 
changes enacted in 2014 included a reduction in 
the bison cow/calf license fee (from $416 to $263 
for residents and $2522 to $1022 for non-
residents) and eliminating the once-in-a-
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lifetime restriction on a successful bison hunter 
to only those that successfully harvested a bull. 
Continued progress toward the 500 animal 
herd objective will require sustained harvest 
success. 

During the same period, the Jackson Elk 
Herd has declined from nearly 13,000 to its 
objective of 11,000, but because the proportion 
of the Jackson elk herd that winters on NER 
has increased dramatically (see figure 6), this 
will make achieving the Phase I objective of 
5,000 elk on feed and any future elk population 
reductions more difficult. 

Frequently Asked Question 
Question: 

The BEMP has an objective of 5,000 elk 
wintering on NER. Why has that objective not been 
achieved through increased elk harvest/hunting? 
Response 

The overall Jackson Elk Herd population has 
declined and is currently close to the 11,000 elk 
objective, but the number of elk wintering on NER 
has been well above the 5,000 elk objective since 
implementation of the BEMP in 2007 (Mean =7,100 
elk). When the analysis was conducted for the 
BEMP, elk winter distribution data suggested that 
5,000 elk could winter on NER while still maintaining 
11,000 elk in the Jackson Elk Herd overall. However, 
the proportion of the Jackson Elk Herd that winters 
on NER has increased significantly over time, and 
based on current elk distribution it is no longer 
possible to winter 5,000 elk on NER and maintain 
11,000 elk in the overall Jackson Elk Herd. Although 
increasing elk harvest above current levels would 
likely allow us to achieve the 5,000 elk objective for 
NER, it would also reduce the overall Jackson Elk 
Herd population below the 11,000 objective. If 
increasing elk harvest is not plausible, the only other 
option to meet the 5,000 elk objective on NER is to 
change winter elk distribution, which is the principal 
strategy of the Step-down plan. 

Preliminary analysis suggests that the 
increasing proportion of the Jackson elk herd 
wintering on NER has been associated with 1) 
Declines in elk use of native winter range and 
movements of elk from State feed-grounds in 
the Gros Ventre drainage to NER, and 2) 
increasing numbers of elk that summer 

immediately adjacent to NER (Cole and Foley 
et al. 2015).  

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013. In recent years, irrigation of 
approximately 3,600 acres has increased 
refuge-wide forage production by 
approximately 10% compared to what would 
have been produced with precipitation alone, 
and by 15% in the southern portion of NER 
that receives the greatest use by elk and bison. 

Since 2007, the general awareness of 
climate change among the public has greatly 
increased. A strong, credible body of scientific 
evidence shows that climate change is 
occurring, is caused largely by human 
activities, and poses significant risks for a 

broad range of human and natural systems 
(National Academy of Science 2010). Ecological 
systems in the GYE are likely to be affected 
and associated changes may have implications 
for elk and bison management. Moderate to 
long-term effects of climate change in Jackson 
Hole will likely include increases in average 
temperature, a reduction in the duration and 
distribution of snow cover, an increase in the 
number of frost free days, increased wildfire 
frequency, and changes in plant community 
composition and structure including loss of 
forest and shrub cover and an increase in 
invasive plants (Riginos and Newcomb 2015). 
The net effect of these changes relative to the 

 
Figure 6. Trend of National Elk Refuge elk on 
supplemental feed as a proportion of the Jackson elk 
herd 
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implementation of the Step-Down Plan remains 
uncertain. 

CURRENT MANAGEMENT 
Ongoing primary management actions on 

the NER include winter feeding, harvest, 
irrigation, and hazing. In GRTE, harvest of elk 
during the Elk Reduction Program takes place, 
when necessary, in collaboration with WGFD, 
and restoration of previously cultivated and 
irrigated sagebrush-grasslands is ongoing. 
Fundamental components of each of these will 
be briefly described below to provide a basis 
for comparison to Step-Down Plan strategies 
that will follow.  

CHRONIC WASTING DISEASE 
Supplemental feeding has occurred in all 

but 9 winters on NER since 1912, and although 
this strategy minimizes winter elk mortality 
from starvation, contributes to Wyoming state 
elk herd objectives, eliminates commingling 
with livestock, and keep elk off adjacent 
roadways, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 
2004, Lubow and Smith 2004). Considerable 
evidence suggests that Chronic Wasting 
Disease (CWD) transmission and prevalence 
are density dependent (Peters et al. 2000, 
Williams et al. 2002). Monello et al. (2014) found 
that elk densities of 15-110/km2 (0.06 to 0.45/ac) 
in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
range from 77-16,850/km2 (0.31-68/ac; NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over 
time. 

WINTER FEEDING 
Initiation of feeding has the primary 

objectives of 1) minimizing elk winter 
mortality, focusing on calves since they are the 
most susceptible age class, and 2) minimizing 
comingling of elk with cattle on nearby 
adjacent private lands. Winter feeding begins 
when available forage reaches approximately 

300 lbs./ac. Historic radio telemetry data and 
observations of elk movements indicate that 
when available forage declines below 300 
lbs./ac., some elk leave NER for surrounding 
private lands. Therefore, the purpose of this 
feeding “trigger” is to keep elk on the NER 
and prevent them from searching for forage off 
the NER, which would increase the potential of 
comingling with cattle causing damage to 
private lands, and moving across Highway 89 
where the risk of vehicles hitting elk is high. 
This trigger is not a warning that a significant 
nutritional deficit threshold has been reached. 
Available winter forage for elk and bison on the 
NER is determined by biomass of forage 
produced during the previous growing season, 
rate of forage consumption during fall and 
winter, and snow conditions.  

Index sites are used to sample forage 
biomass and determine when feeding should be 
initiated. These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species 
composition and the persistence of green 
vegetation. Weekly sampling begins in late 
December to estimate available forage biomass 
at each index site. When average available 
forage across index sites is below 300 lbs./ac, 
biologists typically recommend that 
supplemental feeding be initiated.  

During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January 
(range = 30 December–28 February), and 
feeding was terminated on 3 April (range = 20 
March–20 April). Variation in feeding initiation 
and termination dates has been based on 
winter conditions and a desire to avoid elk-
cattle comingling on nearby private lands. 
Coordination of winter feeding dates on the 
NER and WGFD-operated Gros Ventre 
drainage feeding grounds (Alkali, Patrol Cabin, 
and Fish Creek) occurs annually to help 
minimize movement of elk between these 
areas. This coordination will continue 
regardless of the management strategy 
employed. The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feeding grounds and native range is 
shown in Table 2. 
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Table 2. Annual distribution of wintering elk from the Jackson elk herd during February 
classification counts relative to the current objective, 2011-2016 
  Objective 2011 2012 2013 2014 2015 2016 Mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 
Native 
Range1 2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
1Excludes objectives for native range adjacent to Gros Ventre feeding grounds. 

 
Bison discovered refuge feeding operations 

in 1980, and since that time, they have been fed 
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feeding 
ground and provide a heavy feed ration, which 
helps keep them in this area. This strategy 
prevents bison from mingling with elk and 
prevents bison from moving to areas where 
conflicts with humans are more likely. 

HARVEST 
Total hunter harvest of the Jackson elk herd 
was gradually reduced over the last decade as 
the population neared objective (see Figure 7). 
Elk hunting on the NER (Hunt Area 77) 
typically begins in mid-October and ends in 
mid-December, with peak harvest in 

 
Figure 7. Estimated elk harvests for the whole 
Jackson elk herd and the portion that occurs in 
Grand Teton National Park, 2000-2014 

 
recent years occurring in late November to 
early December. From 2005 to 2015, 422 ± 102 

(mean ± SD, range = 329-612) hunters 
harvested 196 ± 95 (range = 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created GRTE 
provided for a controlled reduction of elk, when 
necessary, in specific portions of the park, 
primarily east of the Snake River. Elk 
reduction programs have taken place in the 
park each year since 1950 except two (1959 and 
1960), when GRTE and WGFD officials agreed 
a reduction was not necessary (Figure 8). 
Season dates have varied over the years but 
recently have run from mid-October to early-
December. The GRTE harvest accounts for 
about 25% of the Jackson elk herd overall 
harvest, thus has been an important factor in 
regulating the population. Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased 
the need for large harvests in GRTE. 

 
Figure 8. Elk harvest in Grand Teton National Park, 
1950-2015 

Bison hunting begins 15 August and ends in 
early to mid-January. Most harvest occurs on 
the NER, with some additional harvest on 
private and BTNF lands. Since resuming the 
bison hunt in 2007, harvest has been 210 ± 45.5 
(range 139-301) bison per year. This level of 
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harvest has been sufficient to arrest the 
exponential growth of the population; reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (see Figure 3). 
Tribal bison harvest of up to five animals for 
ceremonial purposes was authorized in the 
BEMP. Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GRTE 
because of long-standing NPS policy that 
prohibits most hunting in national parks. Bison 
quickly learned to take advantage of the safety 
of GRTE, which has made hunter harvest goals 
difficult to achieve. Many bison stay in GRTE 
during the hunting season, with only occasional 
short-term movements to the NER, until 
severe winter conditions occur. In response, 
NER and WGFD managers have attempted to 
extend the hunt to late January while 
minimizing the conflict with the initiation of 
winter feeding. The unpredictable nature of 
winter conditions that time of year makes this 
challenging, and has (or could) result in the use 
of emergency season extensions or reductions.  

HAZING 
NER staff haze elk and bison to conserve 

winter forage, prevent year-round use of 
winter range, and in some cases to prevent elk 
and bison from moving to private lands or 
other areas where conflicts with humans are 
likely. Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1) in May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) in July when some bison 
typically return to NER; and 3) in the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff 
also occurs on private lands adjacent to NER 
periodically throughout the year. 

VEGETATION RESTORATION AND 
PROTECTION 

The BEMP identified approximately 4,500 
acres of previously irrigated and cultivated 
grasslands in GRTE in need of restoration to 

native sagebrush grasslands community. 
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy 
wildlife viewing within a natural setting. After 
2 years of research and field studies, 
restoration efforts began in 2008. The 
restoration process involves several steps 
including removal of non-native vegetation 
through repeated herbicide applications, 
collection, and propagation of native grass, forb 
and shrub seeds, and finally native seeding. 
Repeated herbicide treatments have been 
warranted prior to native seed planting as well 
as spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment. 
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is 
considered fully restored. Two-hundred and 
seventy-five of these acres are currently fenced 
to reduce grazing pressure of early native 
vegetation establishment from bison and other 
ungulates. An additional 490 acres are targeted 
for native seeding in 2016 once removal of the 
invasive vegetation is successful. All 
treatments are monitored for native plant 
establishment and invasive plant infestations 
and treatments will be adjusted as necessary. 
Invasive plant treatments may have to 
continue indefinitely. GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 

PRIVATE LANDS MITIGATION 
Fencing of haystacks and livestock 

feedlines has been historically used to mitigate 
particularly difficult conflicts on private lands. 
Targeted fencing of golf course greens and 
sand traps fall through spring has also been 
successful in some situations for mitigating elk 
and bison presence and associated damage in 
these areas. It is important to note that the 
county has a “wildlife-friendly” fence policy and 
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does not support extensive fencing that is 
impermeable to wildlife in residential areas. 

COMMON METHODS, ASSUMPTIONS, 
AND CONSTRAINTS  

Measuring the success of strategies toward 
objectives will require knowledge of several 
bison and elk herd attributes, particularly 
population sizes. Measurements of the Jackson 
bison herd will be based on the annual mid-
winter census and sex and age classification 
survey performed by NER, GRTE, and WGFD 
biologists. This survey occurs one day in 
February and includes ground counts of 
animals on feed at the NER and aerial counts 
of outlying bison across their winter ranges on 
the refuge, park, and Bridger-Teton National 
Forest. 

Elk population estimates will also be based 
on mid-winter aerial and ground counts. 
However, the mid-winter counts are 
undertaken during a single survey period and 
do not necessarily represent either peak or 
cumulative abundance of elk on feed. Rather 
than basing progress toward the number of elk 
on feed for the entire season on those present 
during the day of the survey only, we will use a 
more meaningful measurement. Since we are 
more interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed 
and the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a 
gauge of feeding intensity (see monitoring 
section). For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity 
for that winter would equal 5,000 elk X 100 
days = 500,000 EFD, whereas if 5,000 elk were 
fed for 50 days, EFD would equal 250,000. 

We determined feeding intensity 
benchmarks for bison and elk-fed based on an 
actual average of 64 days of feeding from 1995-
2007. Based on the Phase I objectives of 500 
bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk. These values will assist 
in determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter-feeding. 

Initial success of the Step-Down Plan will 
be a consistent decline in the 3-year running 
average of elk and bison fed days from the 
established baseline. While the BEMP does not 
provide specific measurement criteria to 
determine when the NER has successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to 
greater reliance on free-standing forage”, we 
will consider this objective met when the 3-
year running average of elk and bison fed days 
is <50% of baseline for 5 years in a row. This 
level was chosen to define success because it 
indicates that elk and bison will predominately 
be foraging on freestanding natural and 
cultivated plants on NER and adjacent winter 
ranges rather than on supplemental feed. 

Several management constraints are 
common to the strategies discussed below 
(Table 3). Many law and policy constraints are 
applicable but we include here only those most 
pertinent. Endangered Species Act (16 USC 
1531 et seq.) requirements for wolves, grizzly 
bears, lynx, and others apply. Lynx 
requirements for maintaining certain habitat 
types could limit methods used and areas 
considered for habitat improvements in GRTE 
and the BTNF. Such improvements could 
increase elk and bison use of native winter 
range off the Refuge while simultaneously 
reducing use of feedlines. Similarly, compliance 
with the 2015 sage grouse amendment to the 
1990 Bridger-Teton National Forest Land and 
Resource Management Plan and the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could affect habitat manipulations. NEPA 
compliance conducted as part of the 
BEMP/EIS constrains what federal actions can 
be taken as a part of this plan. State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-
April represent the period bison and elk are 
most likely to transmit the disease. 
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east 
of the NER and elsewhere, December 1 to 
April 30. Additional details about these and 
other constraints will be included in discussions 
about specific strategies that follow.
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Table 3. Summary of potential step-down plan constraints 
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal ceremonial take 

• Bison/elk hunt end date (Feb. 1st) 
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure (Dec. 1st – April 30th) 
• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands 
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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Strategies 
This section describes the management 

action this Step-Down Plan proposes to 
implement. As such, it unveils the heart of 
management changes proposed to begin the 
process of transitioning to greater reliance of 
bison and elk on native forage during winter. 
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding 
while meeting the sustainable population goals 
identified in the BEMP. 

Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 
1) are presented by the objectives below. The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons. To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
function and enhancing natural production of 
native forage. Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop. 
The likely consequences of implementing these 
strategies were evaluated in the BEMP. The 
most relevant of these are summarized in 
Appendix A. 

OBJECTIVE 
1) Implement a phased reduction of 

animals on NER feed to 5,000 elk and 
500 bison, and,  

2) influence elk and bison to rely 
predominantly on native habitat (Table 
1). 

The first phase will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison. The second phase will be to manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and 
USFS lands) and cultivated forage (NER).  

As previously mentioned, reducing winter 
feeding after more than 100 years of the 
practice; and the associated behavioral 
conditioning of elk and bison to its presence; 
represents a formidable challenge that must be 
approached cautiously and systematically. 
Efforts to scale back elk supplemental feeding 
operations in other parts of North America 
have been rare and fraught with controversy 
(Smith 2001). The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation. 
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and consideration of more 
aggressive strategies when the BEMP is 
updated in 2022. 

Chronic Wasting Disease 
Since 1997, NER has cooperated with 

WGFD to conduct intensive surveillance for 
CWD in the JACKSON ELK HERD unit. 
GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids. Although this effort indicates 
that CWD is not currently found in the Jackson 
elk herd, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the 
long-term population effects of the [USFWS 
and NPS, 2007b]. Given that CWD has been 
detected within 40 miles of the Jackson elk 
herd in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance 
is warranted.  

In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The 
NER and USFWS Region 6 Wildlife Health 
Office staff participated in several meetings 
associated with this effort. The Wyoming CWD 
Plan lists several management responses for 
consideration if CWD is detected on or 
adjacent to State or NER elk feeding grounds. 
Early detection of CWD in the Jackson elk 
herd is essential to allow implementation of 
management responses. 

The BEMP (2007) identifies the 
management response to the arrival of CWD as 
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following the State of Wyoming CWD Plan in 
effect in 2007. The Wyoming CWD Plan was 
updated and significantly changed in 2016. In 
light of changes in the Wyoming State CWD 
Plan, and the results of CWD Studies 
completed since 2007, the NER management 
response to CWD will be reviewed and updated 
in a NER Disease Contingency Plan, as 
identified in the NER Comprehensive 
Conservation Plan (2016). The CWD section of 
the NER Disease Contingency Plan will 
remain consistent with the goals of the BEMP. 
The NER Disease Contingency Plan is 
scheduled to be completed in 2017. 

Winter Feeding 
Winter feeding actions that could be 

modified include starting date, ending date, and 
daily ration. To modify elk and bison behavior 
in the end, delaying initiation of feeding is 
likely to have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range. To reduce supplemental feeding, 
ending feeding early would also help decrease 
the amount of feed provided per animal per 
year. Both would help decrease the total 
elk/bison fed days, which is the parameter we 
will use to measure progress toward reducing 
reliance on supplemental feeding.  

During the first several years, the initiation 
of feeding will be delayed for short durations of 
time (days). This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding (Figure 9) and identify private 
land conflict areas that may require assistance 
with focused mitigation measures.  

As bison and elk behavioral responses are 
better understood, and targeted mitigation on 
private lands is achieved as needed, feeding 
delays will be extended depending on several 
variables (see Table 4, Figure 10). During the 
last 20 years, feeding initiation dates, which 
have been based on forage availability, have 
varied from December 30 to February 28. 
Under the Step-Down Plan, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality. For example, 
delaying feeding by two weeks in January is 
likely to be more successful in dispersing 

 
Figure 9. Framework for delayed feeding strategy 
under the step-down plan 

 

Frequently Asked Question 
Question: 

Why is your principal strategy to delay the start 
of the feed season? 
Response: 

 By delaying the start of the supplemental feed 
season, we decrease the probability that elk that use 
native winter range or state feeding grounds will 
discover NER feeding grounds. Because elk use of 
feeding grounds is a learned behavior, over time this 
could increase the proportion of elk that winter on 
native winter range, reduce the number of elk that 
move from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population. The 
resulting shift in elk distribution would allow us to 
achieve the 5,000 elk objective for NER. Because 
5,000 elk and 500 bison is close to the estimated 
carrying capacity of NER habitat, less feeding will be 
necessary at these population levels. 

animals to native range than doing so in 
February, when food stress and the potential 
for animals to move to private lands is greater. 
Forage availability could also have an influence 
on feeding initiation date, particularly if a 
freeze-thaw event resulted in an acute and 
large reduction in available forage. Forage 
availability would also be affected by the 
numbers of elk and bison on the NER. Finally, 
the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation 
date. 
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Figure 10. The percentage of elk that wintered on 
NER as of December 1; showing a progressively 
later annual fall/winter arrival over the past several 
decades 

A primary concern of manipulating feeding 
is elk winter mortality, particularly among 
calves. For example, research on unfed elk 
populations in Yellowstone National Park 
suggested an average elk calf winter mortality 
of 28%, with the majority of cases caused by 
malnutrition (Singer et al. 1997). Similarly, 
Smith and Anderson (1998) found unfed winter 
elk calf mortality of 29% compared to 11% for 
elk calves using feeding grounds. As food 
becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
animals that are more dominant, they have 
limited fat reserves, and are more susceptible 
to cold temperatures than larger animals. 
Monitoring programs will include measures of 
elk calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age 
classes and calves. If Step-Down Plan 
implementation results in winter elk mortality 
levels in excess of these levels, adaptive action 
could be taken to mitigate these effects in 
future years (Appendix A). 

In the early years of Step-Down Plan 
implementation, the seasonal termination of 
feeding is expected to occur about a week 

earlier than current conditions (current 
average end date 2 April; range = 24 March – 
20 April). Under current management, feeding 
termination date has been based on a snow 
cover index and a subjective evaluation of 
available forage and forage greenness. We will 
develop methods to quantify these variables 
and objectively determine feeding termination 
date during the period of Step-Down Plan 
implementation. 

The Step-Down Plan winter feeding 
strategy would include the establishment of 
additional key forage index sites and on-going 
measurements at those sites throughout the 
winter. 

Harvest 
Currently the Jackson elk herd is at the 

Wyoming Game and Fish Commission 
established objective of 11,000 animals, which 
means there is less flexibility in manipulation of 
harvest regimes than there would be if the 
herd was above objective. Initially there would 
be little change in elk harvest programs on the 
NER, with the exception of allowing a limited 
number of any elk permits throughout the 
season, considering allowing bow hunting near 
developed areas (roads and buildings) and 
shifting the season about a week later (Table 
4). Allowing a limited number of any elk 
permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and 
the NER CCP [USFWS, 2015] and possibly 
encourage more hunters to participate in 
antlerless elk hunts. Monitoring programs and 
consideration of bull ratios in the GRTE 
summer segment (since most park bulls 
migrate to the NER) would help inform levels 
of proposed take. Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas, which 
can become sanctuaries for large numbers of 
elk. Shifting the hunt one week later is 
consistent with later migrations and will 
improve harvest effectiveness (see Figure 10). 
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General elk harvest patterns in GRTE 
would continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide 
distribution of harvest, and mitigation for 
impacts on other resources and visitor 
activities.  

Elk herd population objectives are 
reviewed every five years by the Wyoming 
Game and Fish Commission and adjusted as 
necessary. Agencies will collaborate with the 
WGFD in the public process of reviewing and 
adjusting the future Jackson elk herd 
population objective. Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants, which has 
led to significant increases of winter elk 
concentrations on the NER. 

The annual fall/winter arrival of elk to the 
NER during the past several decades has been 
occurring progressively later. This trend may 
necessitate extending the elk-hunting season 
later into the year to achieve harvest 
objectives.  

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial 
change (Table 4). Consideration would be given 
to later end dates that are commensurate with 
delayed feeding, and possible escorted hunting 
in the South Unit to help with distribution. 
Special limited hunts designed to discourage 
bison from attempting to leave the NER via 
the south boundary into the town of Jackson 
will also be considered. If progress toward 
reaching the herd objective of 500 animals 
continues and the objective is reached, WGFD 
will adjust harvest quotas in the context of the 

objective, as necessary, to address population 
changes through time.  

A cattle guard was installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson. This will reduce the 
potential for dangerous human/wildlife 
interactions.  

Currently, the effectiveness of NER late-
season harvest regimes is affected by 
December 1st winter closures immediately east 
of the refuge on BTNF lands. Extensive elk 
telemetry data suggest that delaying the 
winter closures could aid elk management 
objectives, but also that elk are sensitive to 
hunting pressure that can cause elk movements 
to areas that cause management issues for 
WGFD. NER officials will work with BTNF 
and WGFD officials to explore the possibility of 
allowing hunting in limited areas after 
December 1 in the future.  

 

Figure 11. Framework for harvest strategy under the 
step-down plan 
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Figure 12. Areas with high potential for conflict of elk and bison with human activities. Significant 
elk or bison movements to these areas from NER during winter months could result in changes 
and/or review of the step-down plan. 
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Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, 
and animal-fed-days would be monitored, and 
the resulting information would be used to 
inform ongoing evaluation of elk and bison 
management harvest programs (Figs. 9 and 
11). 

Hazing 
No change in hazing practices is anticipated 

initially under this Step-Down Plan framework.  

Private Lands Mitigation 
Delaying the onset of NER, feeding is 

likely to result in changes in bison and elk 
distribution (Appendix A). Some elk or bison 
may move to private lands in search of forage. 
Of greatest concern is the potential for elk or 
bison to commingle with cattle of cow/calf 
operations, where brucellosis transmission 
could have considerable consequences, such as 
requiring depopulation of the cattle herd.  

Several strategies would be employed to 
mitigate potential problems (Table 4), including 
providing incentives for non-breeding cattle 
operations (because brucellosis transmission to 
slaughter-bound cattle is not economically 
important), increased fencing in some limited 
areas to separate elk/bison from livestock feed 
lines, haze elk/bison away from livestock feed 
lines and purchase private lands easements or 
leases to prevent co-mingling. A vital 
component in implementing these mitigation 
measures is to establish three seasonal Wildlife 
Conflict Technician positions that are 
supervised by the WGFD. These Technicians 
are also critical to the success of an expanded 
monitoring program vital to the Step-Down 
Plan (see Monitoring section below). 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends that will help evaluate the 
effectiveness of Step-Down Plan mitigation 
efforts.  

Preventing elk and especially bison from 
entering the Town of Jackson is essential in 
maximizing public safety and minimizing 
private property conflicts. Currently, bison are 
hazed northward when they drift south of 
Miller Butte. A cattle guard was installed on 

the Refuge Road just north of Broadway 
Avenue. This barrier is designed to prevent 
elk/bison from entering the Town of Jackson. 

Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) was initiated 
in 2008 following 2 years of research and field 
studies (Moeny 2008) (see Figure 13).  

The approach to ecological restoration 
includes serial treatments to  

1) remove non-native species (e.g., 
herbicide application and prescribed 
burning);  

2) seed native shrub, grass, and forb species; 
and  

3) treat subsequent invasive plants by 
applying herbicides and, where 
appropriate, construct temporary fences to 
protect recently seeded pastures from 
colonization of non-native species and 
damage from large herbivores during early 
phases of restoration.  
Of the 4,500 acres targeted for ecological 

restoration in the Kelly Hayfields of GRTE, 
1,235 acres within 7 pasture units are currently 
under restoration treatment and 3,265 acres 
remain non-native grass pasture (as of 2016; 
Figure 13). The non-native grass pastures are 
divided into 13 pasture treatment areas and are 
projected to be restored by 2035. As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored. Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas. 
All 1,235 acres that are underway toward 
ecological restoration are being monitored for 
native plant establishment, invasive plant 
infestations, including cheatgrass spread. Park 
staff will continue to monitor and adaptively 
adjust treatments and restoration strategies 
according to our results. 
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Figure 13. Units and status of the Kelly Hayfields ecological restoration effort in Grand Teton National Park, 
March 2016 

 

OBJECTIVE 
1) Maintain bull-to-cow ratios in park 

summer herd (Table 1). 

National Park Service management policy 
(NPS 2006) provides guidance for maintaining 
naturally regulated wildlife populations, free 
from the impacts of humans, to the greatest 
extent possible. The final BEMP identified a 
goal of maintaining park elk bull:cow ratios (a 
common way of expressing sex and age ratios 
in wild ungulate populations) near 35 adult 
bulls per 100 adult cows, based on estimates of 
what this ratio would be in a herd free from the 
effects of human harvest. The sex and age 
ratios of most North American elk populations 

are affected by sport hunting and herd 
managers generally maintain lower bull ratios.  

Harvest 
Based on summer bull ratios for elk in 

GRTE that were chronically below 35 bulls:100 
cows, permit types for the park’s elk reduction 
program (ERP) went to “antlerless only” in 
2012. Additionally, the “antlerless only” hunt 
structure aligns with primary objective and 
intent of the ERP. Thus, ERP permit 
structures in the park will likely remain 
antlerless. Park and refuge officials will work 
together to support this goal as expanded 
refuge hunting opportunities are considered.  
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
Winter Feeding:    
  Feed Pelleted alfalfa Pelleted alfalfa No change 
  Ration Full ration average: 

8-12 lbs./day/elk 
No Change  No change, to minimize calf 

mortality. Note average 
daily ration over the entire 
feed season is lower than a 
full ration because feed rate 
is gradually increased at the 
beginning of the feed 
season and gradually 
reduced at the end to 
facilitate rumen acclimation  

 20-22 lbs./day/bison 20 lbs./day/bison  
  Start criteria:    
   Available standing 
forage 

300 lbs./acre, as measured 
at traditional key index 
sites 

Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number of elk/bison on 
NER 
-elk/bison distribution 

  End criteria:    
   Available forage Based on a snow cover 

index and subjective 
estimate of when residual 
or new forage is adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation 
ongoing 

Monitoring:     
 Animals on feed Mid-winter census Elk/bison fed days1  
 Proportion of JEH on NER Mid-winter census Mid-winter census  
 feed    
 Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less 
than native winter range 

 

 Elk/bison distribution – 
collars 

Almost no documented 
use of private lands during 
feeding operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

 Elk Winter mortality (all 
age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
 Elk summer range 
segment Proportions for 
NER wintering elk 

Approximately 
-40% GTNP North of 
Moose 
-35% South Snake River 
-10% Gros Ventre/Flat 
Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

Based on summer 
distribution of elk that were 
randomly radio collared on 
NER. 

Harvest, National Elk 
Refuge elk: 

   

  Frequency Annual Annual  
  Begin Date 2nd week October No Change Modified as necessary 
  End Date 3nd week December No Change Modified as necessary 
  Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st 

served 
- 1 week left over 1st 
served 

 

 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served 

alternates 
 

 Refuge permit types - 1st week any elk - Primarily antlerless only   
- Antlerless only remainder 
of season 

- limited any elk permits 
throughout season 

  
  Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

 Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk 
Refuge bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per 

state license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin 
Creek area 

Consider escorted hunting 
in South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP 
elk: 

   

  Frequency As needed As needed  
  Begin Date 3rd week October 3rd week October Modified as necessary 
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
  End Date 2nd week December 2nd week December Modified as necessary 
  License types Antlerless only Antlerless only2  
  Special regulations: Cartridge limits Cartridge limits  
    Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton 
NF, Elk Hunt Area 80: 

   

  Begin Date    
  End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
Private Lands Mitigation:    
  Cattle commingling  Incentives for non-

breeding operation 
 

  Hay depredation  Increased fencing  
  Landscape damage    
  Easement acquisition    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native 
seed propagation and 
planting, and protection 
and maintenance of 
restored pastures 

Same as Current 
Management for 
remaining non-native 
grasslands in Kelly 
Hayfields 

 

1Number elk and bison on feed per day, totaled by feeding season. 
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

 
 
 

STRATEGIES CONSIDERED BUT REJECTED 
 
The BEMP considered several additional 

strategies for elk and bison management that, 
for a variety of reasons, were not selected for 
implementation in the preferred alternative 
and Record of Decision. The agencies 
reconsidered a subset of these during the 
development of this Step-Down Plan (Table 5). 
Since they were not part of the ROD, 

additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step-Down Plan, and thus they are not being 
considered at this time.  

Models of System 
Dynamics  

Models provide a simplified representation 
of the biological system being managed. We 
will use modeling to quantify the effects of our 
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management actions on two key responses of 
interest, elk distribution, and elk calf winter 
mortality. There are suites of possible factors 
that affect the proportion of elk on NER 
feeding grounds versus native winter range. 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix C). 
Over time, this will allow us to assess whether 
changes in elk distribution were the result of 
our management actions or due to factors 
outside of our control. 

. 

An increase in elk calf winter mortality is a 
potential result of reduced feed season length. 
Several factors influence elk calf winter 
survival on NER (Figure 14). Models will be 
used to assess the effects of available forage on 
elk calf winter survival (Appendix D). Over 
time, this will allow us to assess the effects of 
our principal management strategy (reducing 
feed season length) relative to elk calf winter 
survival. 

 

Table 5. Strategies considered but rejected 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For Step-
Down Plan discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
Step-Down Plan because current hunting programs 
appear effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs./elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants. Generally, 
landowner interest was low. 

1 Page 77 at 
http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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Figure 14. Diagram of factors influencing bison and elk-fed-days on the NER and elk calf winter survival 

 
 

 
Figure 15. Diagram of outcome influences from BEMP (USFWS 2007a) 

 



 

Monitoring  
 

Feeding Initiation 
Monitoring 

NER uses weekly field estimates of the 
amount of forage available to elk to determine 
feeding initiation date. Currently 
measurements are taken at key index sites 
representing areas preferred by elk on NER 
(see Appendix B). These methods will be 
enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the 
southern half of NER; 2) increasing the 
precision of estimates at each site by increasing 
the number of observers; and 3) extending the 
monitoring period later in the winter to assess 
the relationship between available forage and 
elk and bison distribution. 

To represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be 
added. Historic elk distribution mapping and 
elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on 
southern NER are associated with moderate to 
high forage production and green vegetation. 
Because the distribution of forage production 
and greenness characteristics vary annually 
based on irrigation and precipitation patterns, 
we will annually map areas preferred and not 
preferred by elk and sample sites will be 
randomly selected within each of these mapped 
categories. At least three historic key index 
sites, three random sites in areas preferred by 
elk, and three sites in areas not preferred by 
elk will be sampled each week from late 

December through the initiation of 
supplemental feeding. 

Currently the NER biologist is the only 
person trained in the techniques used to 
estimate available forage (see Appendix B). At 
least two additional personnel will be trained in 
these techniques. This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.  

Currently NER and WYGFD biologists 
monitor available forage conditions at least 
weekly from late December until average 
available forage at key index sites nears the 
threshold level of 300 lbs. per acre and feeding 
is initiated. The principal Step-Down Plan 
strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs./ac level at key 
index sites. Therefore, the monitoring period 
will be extended to include this period of 
delayed feeding.  

Proportion of Elk 
Wintering on NER 

A principal Step-Down Plan goal is to 
reduce the number of elk wintering on NER. 
Our strategy will be to effect redistribution of 
elk to native winter range from NER over time 
via shortening the duration of the feed season, 
and thus slowly conditioning elk to seek food 
elsewhere. As feeding periods are shortened, 
the probability of younger elk age classes 
discovering NER feeding grounds will be 
reduced, and, hypothetically, that proportion of 
the Jackson elk herd that utilizes NER feeding 
grounds will decline over time. We will 
measure this effect by examining changes in 
the winter distribution of the Jackson elk herd. 
WGFD annual trend/classification count data 
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provide a multi-year baseline data set to 
measure changes in the winter distribution of 
the Jackson elk herd and categorizes 
observations by location. In each year, we will 
calculate the proportion of total classified elk in 
the Jackson elk herd that are classified on 
NER feeding grounds. We will compare the 3-
year running average post Step-Down Plan 
implementation to the pre-implementation 
baseline. The pretreatment baseline will be 
comprised of data from 2008 2016, a period that 
represents BEMP implementation prior to 
Step-Down Plan actions (Figure 16).  

 

 
Figure 16. Proportion of Jackson elk herd on NER 
feeding grounds during BEMP implementation 

Elk Fed Days and Bison 
Fed Days 

The BEMP and Step-Down Plan implicitly 
assume that the transmission rate and 
prevalence of elk and bison diseases are density 
dependent and positively correlated with the 
number of elk and bison utilizing feeding 
grounds and the number of days they are fed. 
We further assume the variables elk-fed-days 
(EFD) and bison-fed-days (BFD) are a proxy 
for these conditions. EFD and BFD will be 
calculated annually for each species based on 
the following formulas:  

EFD= ∑ Total elk counted on feed during 
daily feeding ground counts for duration of feed 
season 

BFD= ∑ Total bison counted on feed during 
daily feeding ground counts for duration of feed 
season 

Because EFD and BFD are influenced by 
feed season length and the number of animals 
on feed, the Step-Down Plan strategy of 
delaying the initiation of supplemental feeding 
will inherently reduce the number of EFD and 
BFD through a reduction in average feed 
season length. We believe that EFD will be 
further reduced by encouraging a greater 
proportion of the Jackson elk herd to winter on 
native winter range, thereby reducing the 
number of elk occupying NER feeding grounds. 
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post 
Step-Down Plan implementation compared to 
mean EFD and BFD from 2008−2015. The 
running average is an appropriate comparison 
because it will help account for wide annual 
variation in EFD and BFD associated with 
winter severity (Figure 17). 

 
Figure 17. Elk-fed-days (EFD) and Bison-fed-days 
(BFD) after implementation of the BEMP but prior to 
the implementation of the Step-down plan 
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Elk Winter Mortality 
Monitoring 

NER has used consistent methods to 
monitor winter elk mortality since 1982. Each 
winter NER biologists and other refuge staff 
conduct a survey of all non-hunting related 
winter elk mortalities that occur on NER from 
November through April. Mortalities are 
tallied by age/sex class and percent mortality is 
calculated using the corresponding number of 
elk classified on NER feeding grounds as the 
denominator. We will continue to monitor elk 
winter mortality using the same methods post-
Step-Down Plan implementation, which will 
allow trend comparisons to the pre Step-Down 
Plan baseline (Figure 18). Under the Step-
Down Plan framework, we believe the 3-year 
running averages for total and elk calf winter 
mortality will be within the range of variation 
exhibited by the pre Step-Down Plan baseline. 
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality. Post-Step-Down Plan 
mortality in excess of these levels may warrant 
shortening the feeding initiation delay in 
subsequent years. 

 
Figure 18. Total elk (blue) and calf (red) winter 
mortality, percent 

Elk Collaring 
One of the Step-Down Plan’s principal 

strategies is to shorten the length of the feed 
season to encourage elk use of native winter 
range, but we anticipate that this strategy will 

also result in an increase in elk conflicts on 
surrounding private land in the town of 
Jackson and the Spring Gulch areas, potentially 
including large groups of elk. To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a 
response, we propose maintaining a sample of 
50 GPS-collared elk that winter on NER 
throughout the Step-Down Plan 
implementation period. Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population. This sample size 
will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups 
of mature bull elk, but it will be sufficient to 
detect and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
Step-Down Plan baseline data. 

NER has elk GPS-collar data available 
from the 2008-2013, which represents the post-
BEMP, pre-Step-Down Plan baseline period. 
We hypothesize that elk movements from NER 
to surrounding private lands will increase 
during the Step-Down Plan implementation 
period compared to the pre-treatment baseline. 
This will be tested by comparing the number of 
incidents that elk left NER for surrounding 
private lands (per elk/per year), and the 
proportion of elk GPS fixes on NER versus 
private lands during time periods of interest. 
The principal period of interest is late 
December−March because this represents the 
period after the NER elk hunting season, and 
prior to, and during, NER feeding operations. 
This is the season when changes to the NER 
feeding program would likely result in elk 
distribution changes.  

Thirty adult cow elk were captured on 
NER feeding grounds in February 2016 and 
Telonics Iridium GPS collars were deployed 
with a 90-minute fix interval. Collars will be 
deployed on up to 50 additional adult cow elk in 
February-March 2017. Given 83% annual 
survival for adult cow elk in the Jackson elk 
herd (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 
and 2019 to maintain the 50 elk desired sample 
size over the life of the Step-Down Plan 
implementation period. 
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Ancillary data that will be collected and 
analyzed during the elk capture and collar data 
analysis includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 

Disease 
The primary purpose of limiting reliance on 

supplemental feeding is to reduce the 
prevalence of endemic elk and bison diseases 
and mitigate transmission risk associated with 
the introduction of novel diseases. We 
hypothesize that brucellosis seroprevalence 
will decline post Step-Down Plan 
implementation. There are no recent 
brucellosis seroprevalence data for elk on the 
NER, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each 
elk will be tested for brucellosis exposure. The 
2016 Brucellosis seroprevalence rate will be the 
pre-treatment baseline to evaluate post Step-
Down Plan change. Chronic wasting disease 
(CWD) has been monitored in the Jackson elk 
herd since 1997, and since 2008, it has been 
monitored with sufficient sample size to detect 
1% prevalence with 95% confidence. No CWD 
positive cases have been detected in the 
Jackson elk herd, which given the long term 
persistence of the disease, provides 
overwhelming evidence that CWD is not 
currently endemic to the Jackson elk herd. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the Jackson elk herd is 
inevitable. Early detection is critical to ensure 
a management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 
1% CWD prevalence with 95% confidence is 
necessary. CWD is sampled by testing tissues 
collected primarily from hunter-harvested elk, 
and experience suggests that two full time 
technicians working from September-
December are necessary to ensure minimum 
sample size. Typical costs associated with two 
technicians are $32,000 per year.  

Data Collected for 
Modeling 

To facilitate modeling, we will collect data 
on the following associated variables (Table 6). 
The table lists variables and how they relate to 
our efforts to use modeling to explain changes 
in elk distribution and elk calf mortality 
relative to our principal action of reducing feed 
season length. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a 
long-term and sustained commitment. Change 
is unlikely to happen fast, and interpreting 
effects of management actions will be 
complicated by varying environmental 
conditions from year to year. Consequently, we 
anticipate that the strategies outlined in this 
plan will be in place for a minimum of 5 years, 
after which an initial evaluation of the program 
will be made. Actions completed each year, the 
results of monitoring programs, and any 
proposed changes in course will be presented at 
an annual management Step-Down Plan 
update/report, completed by NER staff by the 
end of March for the previous year.  

Consistent with objectives outlined in the 
BEMP, the long-term goal of this plan is reduce 
the reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on NER, 
GRTE, and USFS lands, and on NER 
cultivated forage. However, because there is no 
precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria 
for success in the short term.  
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Frequently Asked Question: 
Question: 
Why is the Step-Down Plan vague regarding the 
magnitude in the reduction of feeding days and 
specific triggers that would lead to either more 
aggressive or conservative reduction in feeding 
days? 
Response: 
 This is the first time that the strategy of delaying 
feed season initiation has been employed to reduce 
reliance on supplemental feeding. There is 
uncertainty regarding the effects of this strategy on 
elk and bison distribution and elk winter mortality, 
and therefore it is important to maintain flexibility in 
plan implementation to avoid significant unintended 
negative consequences. Unintended negative 
consequences the Step-Down Plan seeks to avoid 
include 1) elk or bison moving to areas where they 
damage property, risk human safety, or commingle 
with livestock, and 2) elk winter mortality levels 
significantly higher than baseline levels. 

 
Factors that will be considered in 

evaluating the success of the program will 
include the trend of EFD and BFD, type and 
frequency of private lands conflicts, the 
proportion of the Jackson elk herd wintering on 
the NER, presence or absence of CWD and 
other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These complex, 
dynamic, and interwoven components make up 
the framework for decreasing reliance on 
supplemental feeding. As such, the effects of 
changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
In the context of this larger framework, 
however, we believe evaluation of the trend in 
EFD and BFD will be most important after the 
first 5 years of Step-Down Plan 
implementation. The direction and magnitude 
of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with 
greater magnitudes indicating higher degrees 
of success. However, determinations of overall 
program success will necessarily include 

evaluation of all system components. For 
example, gains in reduced feeding come could 
be accompanied by an increase in private land 
conflicts, which would affect overall success 
determinations. While the overriding strategy 
will be to decrease feeding as aggressively as 
possible while gauging effects on other system 
components, overall measures of program 
success through time will necessarily involve 
evaluating a matrix of effects. These 
evaluations will be included in annual Step-
Down Plan reports. 

As proposed and new management 
strategies are implemented and evaluated 
under this plan, at some point in the future it 
may become apparent that meeting reduced 
feeding goals will not possible without reducing 
elk and/or bison population objectives. 

Population objectives for both herds are set 
by Wyoming Game and Fish Commission and 
are evaluated regularly by WGFD personnel, 
including public review through annual season 
setting meetings. The BEMP supported the 
State herd objectives of 500 bison and 11,000 
elk, and thus due to NEPA requirements, any 
further consideration of reduced herd sizes by 
the NER or GRTE are beyond the scope of this 
plan. However, Wyoming Game and Fish 
Commission changes to Jackson bison or elk 
herd objectives are not constrained by the 
BEMP.  

Investigating the potential effects of 
climate change on elk and bison management 
will also be important in the long-term. During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for 
this purpose. 
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Table 6. Elk winter distribution and elk calf mortality variables 

Variable Source Elk Winter 
Distribution Model 

Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER Feeding 
grounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Elk Winter Mortality 
(calf) 

NER elk winter mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feeding ground estimates of elk 
and bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 

 
 



 

Public Outreach and Education 
 
The practice of winter feeding is inexorably 

woven into the historic fabric of Jackson Hole. 
Elk are identified with the rich and unique 
legacy for which Jackson Hole is known around 
the world. De-emphasizing the supplemental 
feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton 
County, and the State of Wyoming.  

An effective Public Outreach and 
Education program is essential for effective 
Step-Down Plan implementation. The practice 
of feeding elk evokes passionate responses 
from those that oppose and those that support 
this practice. The general public and especially 
key stakeholder groups must understand the 
biological needs for and strategies of the Step-
Down Plan in order to gain general consent to 
modify longstanding elk/bison herd 
management methods.  

A detailed communication plan to guide 
outreach and education efforts can be found in 
Appendix C.  

 



 

Schedule 
 

Table 7. Proposed implementation schedule for the Step-Down Plan  
Action Date 
Public outreach and education November 2016 
Initiate private lands conflicts mitigation contacts/actions January, 2017 
Implement enhanced forage monitoring  January, 2017 
Initiate changes in supplemental feeding protocol January/February 2017 
GPS Collar 30-40 elk (Iridium platform) March 2017 
Monitoring/Evaluation/Annual Report June 2017 

 
  



 

 

Budget 
 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
National Elk Refuge:      
Monitoring:      
   Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

   Bison/elk fed days      
   Mid-winter census      
   Elk summer herd segment distribution1      
   Expanded standing forage estimates1      
   Chronic Wasting Disease, 2 seasonal bio.-
techs 

$32,000 
$32,000 $32,000 $32,000 $32,000 

   Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south 
entrance 

$500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting 

$2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
   Easements / Leases (Private Foundations) 

Est. Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

   Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      
Grand Teton National Park:      
Monitoring:      
   Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
   Collaborative elk monitoring (GRTE portion) $5,000 $5,000 $5,000 $5,000 $5,000 
Vegetation Restoration/Protection      
   Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
   Temporary bison fencing $24,000     
   Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
   Hayfields restoration $84,000 $70,000 $70,000 $31,000  
   Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review) 
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
   Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
   Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
   CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
   Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; supplies, 
and permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish Department:2      
Subtotal      
Grand Total      
1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 
20 LE and support staff; supplies, and permitting. 
3Through Interagency Agreement 
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Frequently Asked Questions 

Question 
Why is the MSP vague regarding the 

magnitude in the reduction of feeding days and 
specific triggers that would lead to either more 
aggressive or conservative reduction in feeding 
days? 

Response 
This is the first time that the strategy of 

delaying feed season initiation has been 
employed to reduce reliance on supplemental 
feeding.  There is uncertainty regarding the 
effects of this strategy on elk and bison 
distribution and elk winter mortality, and 
therefore it is important to maintain flexibility 
in plan implementation to avoid significant 
unintended negative consequences. 
Unintended negative consequences the MSP 
seeks to avoid include 1) elk or bison moving to 
areas where they damage property, risk human 
safety, or commingle with livestock, and 2) elk 
winter mortality levels significantly higher 
than baseline levels. 

Question 
Why were reductions to the Jackson Elk 

Herd and Jackson Bison Herd population 
objectives not considered as a strategy to 
reduce reliance on supplemental feeding? 

Response 
 The BEMP has clear population objectives 

of 5,000 elk wintering on NER and 500 

wintering bison. Modifying those population 
objectives would require additional NEPA 
analysis.  The BEMP also agreed to support 
State elk herd objectives.  The WGFD 
completed a public process in 2016 to set the 
population objective for the overall Jackson 
Elk Herd, and that objective remains 
unchanged at 11,000 elk. 

Question 
The BEMP has an objective of 5,000 elk 

wintering on NER.  Why has that objective not 
been achieved through increased elk harvest? 

Response 
The overall Jackson Elk Herd population 

has declined and is currently close to the 11,000 
elk objective, but the number of elk wintering 
on NER has been well above the 5,000 elk 
objective since implementation of the BEMP in 
2007 (Mean =7,100 elk).    When the analysis 
was conducted for the BEMP, elk winter 
distribution data suggested that 5,000 elk could 
winter on NER while still maintaining 11,000 
elk in the Jackson Elk Herd overall.  However, 
the proportion of the Jackson Elk Herd that 
winters on NER has increased significantly 
over time, and based on current elk 
distribution it is no longer possible to winter 
5,000 elk on NER and maintain 11,000 elk in 
the overall Jackson Elk Herd.   Although 
increasing elk harvest above current levels 
would likely allow us to achieve the 5,000 elk 
objective for NER, it would also reduce the 
overall Jackson Elk Herd population below the 
11,000 objective.  If increasing elk harvest in 
not plausible, the only other option to meet the 
5,000 elk objective on NER is to change winter 
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elk distribution, which is the principal strategy 
of the MSP. 

Question 
Why is your principal strategy to delay the 

start of the feed season? 

Response 
By delaying the start of the supplemental 

feed season we decrease the probability that 
elk that use native winter range or state feed 
grounds will discover NER feed grounds.  
Because elk use of feed grounds is a learned 
behavior, over time this could increase the 
proportion of elk that winter on native winter 
range, reduce the number of elk that move 
from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population.  
The resulting shift in elk distribution would 
allow us to achieve the 5,000 elk objective for 
NER.   Because 5,000 elk and 500 bison is close 
to the estimated carrying capacity of NER 
habitat, less feeding will be necessary at these 
population levels. 

Question 
Will delaying the start of the feed season 

result in elk starvation? 

Response 
Our goal is to delay elk feeding a sufficient 

amount of time to affect elk distribution 
without causing an increase in elk mortality.   



 

Appendix A 
Summary of Potential Impacts 

 
Summary of primary potential impacts associated with reduced supplemental feeding, as 

identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 
• Jackson elk herd objective of 11,000 would be maintained. 

• New Jackson bison herd objective of 500 established. 

Winter Feeding 
• Supplemental feeding could be delayed or could occur earlier compared to current practices. 

• Changes [to feeding program could] include alterations in the timing of feeding and 
providing supplemental feed in fewer years. 

• Ration or pellet composition might need to be changed. 

• Supplemental feeding would be initiated according to established criteria, including pre-
winter forage production, assessments of forage utilization (done jointly by WGFD and 
NER personnel), elk condition and movements, and potentially on the January 1 index of 
winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 

• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 
(negligible adverse effect on NER elk from lower nutrition). 

• Displacement of elk by bison during competition for standing forage would decrease as the 
bison herd is reduced.  

• Aggressive social interactions involving competition for food among elk and bison would 
increase overall as feeding periods are reduced. 

Winter Distribution 
• Elk densities on the NER would decline due to more reliance on standing forage and wider 

distribution. 

• Elk use of lands surrounding the NER would increase, including: 

 USFS lands east of the NER 

 Gros Ventre feedgrounds possibly 
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 Southern GRTE 

 State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, 
and Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 

• Fewer animals would be present on the refuge. 

Mortality 
• As supplemental feeding is reduced, natural factors such as climate and native forage 

availability would have a greater influence on numbers, movements, distribution, and 
mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 

• Average winter mortality on the refuge would increase from 1%–2% annually to an 
estimated 1%–5%. 

• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 
• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts 

due to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and 
wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 

• Wider distribution of elk would result in moderate reductions in both the prevalence and 
potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 
• The agencies would work closely with the WGFD and landowners, including livestock 

producers, to coordinate actions that would prevent conflicts due to elk dispersal and to 
defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider 
distribution.  



 

Appendix B 
Monitoring Supplemental Materials 

Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 

determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on 
the ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. 
per acre (each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, 
refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 
years, and 33% of Cole’s estimates have been verified by clipping and weighing. Therefore, Cole will 
be the principal estimator, but additional personnel will be trained in these techniques to provide 
redundancy in the event of personnel changes and to increase the number of observers to facilitate 
estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward 
when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is 
dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if 
the area under the sample ring is covered with snow, only forage that can be exposed with a gloved 
hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or 
flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate 
of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an 
equivalent lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage 
(lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 
3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New 
randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas 
not preferred by elk.  Historic key index sites were not randomly selected, but were instead 
selected to represent areas most preferred by elk on the south end of NER.  These were the sites 
used to determine when supplemental feeding would be initiated from 2007 until the 
implementation of the MSP.  To facilitate comparison with pre-MSP data, we will continue to use 
mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  
However, post MSP implementation we will delay feeding initiation by 2 weeks once the 300 
lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified 
on an annual basis between areas highly preferred and not highly preferred by elk.  This will enable 
us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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Appendix C 
Communication Plan 

Communication Goals 
PRIOR TO THE MSP’S IMPLEMENTATION 

• Utilize a variety of outreach methods to inform the public on the goals and timing of the 
MSP implementation and possible effects on wintering herds. 

• Utilize a variety of outreach methods to inform the public on public comment opportunities. 

• Identify and coordinate key messages and outreach with USFWS regional and national 
offices, State and federal agency partners, non-profits, elected officials, and other identified 
audiences. 

DURING THE MSP’S IMPLEMENTATION 
• Continue to utilize a variety of outreach methods to describe current management actions as 

well as measurable and noticeable changes on the landscape, in animal behavior, or in animal 
health. 

• Provide a comprehensive overview of the MSP by providing links and references to 
previous outreach and background information. 

Communication Objectives 
• Work with current media contacts to promote news of the MSP via print, radio, Web, and 

social media platforms. 

• Utilize new media and social media tools to provide information on why the MSP was 
developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the public to submit written comments on the MSP. 

• Monitor print media on Refuge elk and bison management to see how the Step own Plan 
objectives and reactions are being portrayed to the public. 

Current Outreach Resources 
• National Elk Refuge web site 

• National Elk Refuge news release list 
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• (approximately  300 contacts) 

• National Elk Refuge Twitter site (1,039 followers) 

• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 

• Display panels in the Visitor Center theater for temporary displays 

Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 

• USFWS Mountain–Prairie web site, including the 

• “Top Stories” feature 

• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 

• USFWS National Wildlife Refuge System 

• Facebook page 

• USFWS Facebook page 

Previous Outreach Efforts 
• NER routinely writes and disseminates news releases on Refuge management activities, 

including the Comprehensive Conservation Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 

• Management System (CMS) articles. 

• Post CMS news story promos so they prominently appear on the home page, linking readers 
to the articles. 

• Send out Twitter messages linking viewers back to the news stories. 

• Prepare, upload and provide links to Adobe PDF versions of news stories with additional 
photos where additional images are available and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web Content 

• Management System to post information about 

• the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. 
The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

http://www.fws.gov/bisonandelkplan/)
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Additional Outreach Opportunities 
• Public meetings in Jackson and other identified locations. 

• Service produced video; video could be posted to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page “Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY radio) 

• Wyoming Public Radio interview with Refuge management staff 

• Interviews with local print media sources 

• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency breakfast meetings (with Federal agencies and 
local elected officials). 

Target Audiences 
INTERNAL 

• Regional and National USFWS Leadership 

• Refuge permanent staff 

• Refuge seasonal staff 

• Refuge volunteers 

EXTERNAL 
• Congressional representatives 

• State of Wyoming leadership 

• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 

• Other NER partners, including county and town agencies and local nonprofit organizations 

• Local elected officials 

• Private landowners in proximity to the National 

• Elk Refuge or neighboring Federal lands 

• Tribes 

• Local and state media 

• Local public 

Key Outreach Topics 
• Overview of BEMP objectives 

• Strategy to change elk/bison behavior 

• Threat of disease 
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• Natural mortality rates 

• Anticipated winter distribution changes for bison/elk 

• Mitigate negative effects on private lands 

• Change elk behavior and distribution while avoiding increased mortality. 

• Explain the historic reasons a supplemental feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate carrying capacity and the disproportionate 
impact of bison on available forage; 1 bison is equivalent to 3 elk. 



 

Appendix D 
Models 

Elk Winter Distribution Models 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 

influence elk winter distribution using a generalized linear mixed effects model (GLMM). A GLMM 
can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log 
link and binomially-distributed errors.  A GLMM also includes fixed and random effects, with the 
latter capturing residual model variance otherwise not explained by fixed effects.  Year will be 
including as a random effect, providing several benefits.  First, we don’t assume years are 
independent and comprise all of the factor levels of interest.  Instead, the effect of year is treated as 
a random variable, with individual year effects realizations of that distribution.  This allows 
inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion 
of elk expected to winter on the NER regardless of fixed effect influences.  Thus, the random year 
effect can be considered a latent variable describing elk behavior manifested as observed winter 
distribution.  Second, because year effects are not treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to 
greater precision when estimating individual year effects (Kéry 2010).  

 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 

distribution is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 

proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on 
JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming 
Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) 
snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity).  

 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 

biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement total available biomass by 35% to account for 
unpalatable plants within the total estimate.  
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While calf survival is a function of multiple factors the primary management action influencing 

calf survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf 
survival generally higher than in unfed populations.  Proposed feeding initiation criteria will result 
in later initiation of supplemental feed, which will be most influential to calf survival.  There is 
currently little understanding regarding the relationship between initiation of winter feeding and 
calf survival, except that current feeding initiation criteria result in high calf survival. We believe a 
threshold level of available forage at initiation of winter feeding exists such that winter calf 
survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly 
with reductions in available forage at winter feeding initiation.  Available forage at the initiation of 
winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling 
type-II functional response; Fig. 6) by  

 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 

calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 

sensitive proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point 
on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   

 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage 

at initiation of winter feeding on the National Elk Refuge.  
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Overview 
In 2007, the National Elk Refuge (NER) and 

Grand Teton National Park (GRTE) published a 
Record of Decision (ROD; USFWS and NPS 
2007a) for a bison and elk management plan. The 
Bison and Elk Management Plan (BEMP) (USFWS 
and NPS 2007b) was developed to guide 
management of the Jackson bison and elk herds on 
NER and GRTE lands, focused on four broad 
goals:  

1) habitat conservation;  
2) sustainable populations;  
3) numbers of elk and bison; and  
4) disease management.  

The final Bison and Elk Management Plan 
directed the NER and GRTE (in conjunction with 
the Wyoming Game and Fish Department 
[WGFD]) to maintain the state’s elk herd objective 
of 11,000; establish a bison population objective of 
500; restore habitat on the NER and in GRTE; 
continue hunting bison and elk on the NER; 
continue the elk reduction program, when 
necessary, in GRTE; allow the WGFD to continue 
to vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and Step-Down Plan for 
decreasing the need for supplemental feeding on 
the NER. This Step-Down Plan for Bison and Elk 
Management was developed specifically to address 
the criteria for a structured framework referenced 
in the Record of Decision. 

Background 
Winter feeding of elk in Jackson was originally 

initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay. The loss of 
available winter range in Jackson Hole due to new 
ranching operations and a growing town resulted in 
significant numbers of elk dying during several 

severe winters in the late 1800s and early 1900s. 
This prompted local citizens and organizations, as 
well as state and federal officials in Jackson Hole, 
to begin feeding elk in the winter of 1910–11. 
Congress heeded the appeals for assistance and on 
August 10, 1912, established the National Elk 
Refuge. Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced access 
to significant parts of elk native winter range, loss 
of historic migration patterns, behavioral 
conditioning of elk to winter feeding, and the desire 
to maintain a population objective established in 
the context of supplemental feeding. 

Bison were hunted to near-extinction outside 
Yellowstone National Park (YNP) by the mid-
1880s but in 1948 were reintroduced to Jackson 
Hole when 20 bison from YNP were released near 
Moran, Wyoming. The herd remained small until 
discovering elk feedlines in 1980, when the 
population began sustained population growth. 
Bison and elk that winter on the NER are migratory 
and occupy summer ranges predominantly to the 
north. 

While there have been many benefits 
associated with wintering large numbers of elk and 
bison on the NER (Boyce 1989), high animal 
concentrations have created an unnatural situation 
that has contributed to an increased risk for major 
outbreaks of exotic diseases (Murie 1951, Franson 
and Smith 1988, Samuel et al. 1991), currently 
demonstrated by the high level of brucellosis in the 
elk and bison herds (Cross et al. 2010, Kamath et 
al. 2016). It has also resulted in damage to and loss 
of habitat due to browsing of willow, cottonwood, 
and aspen stands (Smith et al. 2004), thereby 
reducing other wildlife associated with woody 
vegetation.  

The BEMP and this step-down plan implicitly 
assume that the transmission rate and prevalence of 
elk and bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feeding grounds and the number of 
days they are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate this 
threat is a vital component in achieving the BEMP 
Sustainable Populations Goal.  
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Objectives 
This Step-Down Plan addresses several 

objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) develop a dynamic, structured 
framework for reducing NER supplemental 
feeding; 2) implement a phased reduction of 
animals on feed: a) Phase 1, to 5,000 elk and 500 
bison, and b) Phase 2, elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer herd; 
and 4) enhance public outreach/education. The 
BEMP further stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
would include some or all of: 

1) the level of forage production and availability 
on the National Elk Refuge;  

5) desired herd sizes and age/sex ratios,  
6) effective mitigation of bison and elk co-

mingling with livestock on private lands;  
7) winter distribution patterns of elk and bison;  
8) prevalence of brucellosis, chronic wasting 

disease, and other wildlife diseases; and  
9) public support.  

In short, the overall objective of this plan is to 
provide a path for progressively transitioning from 
winter feeding of elk and bison on the NER to 
greater reliance on freestanding forage, while 
maintaining population and herd ratio objectives 
and public support. 

Strategies 
Elk have been fed for some period during 

nearly every winter on the National Elk Refuge 
since 1912, and bison have been fed there since 
1980. The attraction of highly nutritious, easily 
accessible food during a time of year when natural 
forage is typically most limited is powerful to both 
species, and their knowledge of its existence has 
been passed down through generations. As a result, 
elk and bison have been strongly conditioned to 
seek supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years. Attempting to modify this 
behavior on a large scale is unprecedented and will 
necessarily require investigation; constant 
evaluation; and adaptive modifications to the 
approach; and repeated trials.  

The Step-Down Plan’s primary focus will be 
on lands under NER authority. However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
landowners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed fall 
into the three broad categories of  

1) timing and intensity of winter feeding,  
10) timing and intensity of hunting, and  
11) overall and herd segment specific harvest 

levels. 

Measuring the success of Step-Down Plan 
strategies will require knowledge of several bison 
and elk herd attributes. Because we are interested 
in reducing the intensity of elk and bison feeding 
throughout the entire winter season, which includes 
both the number of animals on feed and the 
duration of feeding, we will use measurements of 
elk-fed-days (EFD; the total number of elk fed per 
day per season derived from daily  feeding ground 
estimates) and bison-fed-days (BFD; the total 
number of bison fed per day derived from daily  
feeding ground estimates) to evaluate feeding 
intensity. For example, if 5,000 elk were fed for 
100 days during a given winter, feeding intensity 
for that winter would equal 5,000 elk X 100 days = 
500,000 EFD. Average baseline feeding intensity 
during the post-BEMP to pre-Step-Down Plan 
period from 2008-2016 was 487,838 EFD (range = 
223,614-746,800), and 45,224 BFD (range = 
26,035-82,124). Reductions in EFD and BFD 
compared to these baselines will represent progress 
in meeting feeding reduction objectives under the 
Step-Down Plan. Reductions in EFD and BFD 
could be achieved by reducing the length of the 
feed season, reducing the number of elk and bison 
on feed, or some combination of both factors. 

Initial success of Step-Down Plan 
implementation will be a consistent decline in the 
3-year running average of elk and bison fed days 
from the established baseline. While the BEMP did 
not provide specific measurement criteria for the 
definition of “transitioning from intensive 
supplemental winter feeding to greater reliance on 
free-standing forage” we will consider this 
objective met when the 3-year running average of 
elk and bison fed days is <50% of baseline for 5 
years in a row. These levels of reduction are 
consistent with elk and bison predominantly relying 
on freestanding forage rather than supplemental 
feed. 
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Similarly, there are population-specific 
objectives derived from the BEMP and Phase 1 of 
the Step-Down Plan for 5,000 elk wintering on 
NER and 500 bison wintering in the Jackson Hole 
area. Progress towards these objectives will be 
measured using annual classification counts and the 
average number of elk and bison counted during 
daily feeding ground estimates. 

CHRONIC WASTING DISEASE 
As of 2016, chronic wasting disease (CWD) 

has been detected within 40 miles of the Jackson 
Elk Herd (Jackson elk herd) in moose, within 35 
miles in deer, and within 175 miles in elk. 
Continued surveillance at sample sizes sufficient to 
detect 1% prevalence with 95% confidence will 
take place. Some aspects of CWD response 
planning could change based on implementation of 
WGFD’s CWD management plan (WGFD 2016). 

WINTER FEEDING 
Currently, the initiation of supplemental winter 

feeding occurs when available forage drops to 300 
lbs./acre along transects in areas with highly 
preferred grasses. This protocol will change to 
delay the initiation of feeding.  

The strategy of delaying the start of 
supplemental feeding is to encourage elk and bison 
to use native winter range, especially those 
individuals that have not previously received a food 
reward on the Refuge. Over time, it is anticipated a 
cohort of animals will develop that are not 
conditioned to the Refuge supplemental feeding 
program, which will reduce herd concentrations 
and the risk of disease transmission. 

To reduce supplemental feeding overall, ending 
feeding early would also help decrease the amount 
of feed provided per animal per year. Both would 
help decrease the total elk and bison fed days, the 
parameter we will use to measure progress toward 
reducing reliance on supplemental feeding. 

During the first several years of Step-Down 
Plan implementation, the initiation of feeding will 
be delayed for short durations of time (days). This 
will provide an opportunity to monitor elk and 
bison behavioral responses to delayed feeding and 
identify private land conflict areas that may require 
focused mitigation measures.  

As bison and elk behavioral responses are 
better understood, feeding delays will be extended 
to encourage a redistribution of elk and bison to 
native winter range. However, other factors outside 

of the scope of this plan such as wolf numbers and 
distribution could reduce the effectiveness of this 
strategy. 

Variables that influence feeding initiation date 
will be considered (Table 4, Figure 9). During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied from 
December 30 to February 28. Under the Step-Down 
Plan, the magnitude of the delay in feeding 
initiation date will be influenced by seasonality. 
For example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing so in 
February, when food stress and the potential for 
animals to move to private lands is greater. Forage 
availability could also have an influence, 
particularly if a freeze-thaw event resulted in an 
acute and large reduction in available forage. 
Finally, the distribution of animals, particularly on 
private, livestock producing lands, would be 
considered prior to delaying feeding initiation date. 

Monitoring programs will include measures of 
elk calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality (currently 
1-2%) could increase up to 3 percentage points 
under the preferred alternative, with most of the 
increase in elk mortality occurring amongst very 
old age classes and calves. If Step-Down Plan 
implementation results in elk winter mortality 
levels in excess of these levels, adaptive action 
could be taken to mitigate these effects in future 
years. 

In the early years of Step-Down Plan 
implementation, the seasonal termination of 
feeding is expected to occur about a week earlier 
than current conditions (current average end date 2 
April; range = 24 March – 20 April). Under current 
management, feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage 
greenness. We will develop methods to quantify 
these variables and objectively determine feeding 
termination date as the Step-Down Plan is 
implemented.  

HARVEST/HUNTING 
Few options for manipulating elk hunting are 

currently available because the Jackson elk herd is 
at or near the 11,000 WGFD objective. Proposed 
changes include allowing limited any elk permits; 
allowing a bow season near developments on the 
NER; delaying the elk hunting season to coincide 
with migration timing; and alternating open and 
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closed areas to encourage animal movements or 
facilitate harvest.  

Based on summer bull ratios in GRTE that 
were chronically below 35 bulls : 100 cows, permit 
types for the park’s elk reduction program (ERP) 
went to “antlerless only” in 2012. Additionally, the 
“antlerless only” hunt structure aligns with primary 
objective and intent of the ERP. ERP permit 
structures in the park will likely remain antlerless. 
Park and refuge officials will work together to 
support this goal as expanded hunting opportunities 
is considered.  

The proportion of the Jackson Elk Herd that 
winters on NER has increased in the past 2 
decades. This trend is correlated with a decline in 
elk use of native winter range and an increase in the 
proportion of NER elk that occupy winter ranges 
immediately adjacent to the Refuge. If efforts to 
encourage increased use of native winter range are 
unsuccessful, agencies will collaborate with the 
WGFD in the public process of reviewing and 
adjusting the future Jackson elk herd population 
objective. This will provide a level of harvest 
flexibility more commensurate with addressing 
changes in herd distribution. 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4). Consideration would be given to later 
hunt end dates commensurate with delayed feeding, 
and possible escorted hunting in the South Unit to 
help with distribution or discouraging bison from 
attempting to leave the NER via the south boundary 
into the town of Jackson.  

The effectiveness of NER late-season harvest 
regimes is influenced by December 1st winter 
closures immediately east of the refuge on BTNF 
lands. Extensive elk telemetry data suggest that 
delaying the winter closures could help reduce 
winter elk numbers on the Refuge. NER officials 
will work with BTNF and WGFD officials to 
explore the possibility of allowing hunting in 
limited areas after December 1st. 

PRIVATE LANDS MITIGATION 
Several strategies would be employed to 

mitigate likely changes in bison and elk 
distribution, including providing incentives for 
non-breeding cattle operations, increased fencing in 
limited areas to separate elk and bison from 
livestock feed lines, hazing elk and bison away 
from livestock feed lines, and purchasing private 
lands easements or leases to prevent co-mingling. 
A vital component in implementing these 

mitigation measures is to establish three seasonal 
wildlife conflict technician positions supervised by 
WGFD.  

VEGETATION RESTORATION 
Various approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) were initiated in 
2008. Work will likely be complete in 2035. 
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and providing visitor opportunities to enjoy 
wildlife viewing within a natural setting. The 
restoration process involves removal of non-native 
vegetation, collecting and propagating native seeds 
and plants, as well as the seeding of native plants. 

Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres are currently under restoration treatment and 
3,265 acres remain non-native pasture. 
Maintenance of restored ecological conditions will 
require management efforts in perpetuity to keep 
non-native species from colonizing restored areas. 
The park will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 

Strategies 
Considered but 
Rejected 

Strategies considered but rejected include 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. These strategies were rejected 
because they were not included in the BEMP 
preferred alternative and/or because they were not 
supported by cooperating agencies. 

Models and 
Monitoring 

Models will be used to identify the relative 
influence of our principal management strategy (a 
reduction in feed season length) and other factors 
on winter elk distribution (Appendix C). Over time, 
this will allow us to assess whether changes in elk 
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distribution were the result of our management 
actions or due to factors outside of our control. 

A robust monitoring program will be necessary 
to track the effects of actions implemented under 
this plan. Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences in 
some sex and age classes; 3) determining elk and 
bison fed days each feeding season; 4) estimating 
winter mortality; 5) brucellosis seroprevalence 
rates; and 6) CWD surveillance. In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a long-
term and sustained commitment. Change is 
unlikely to happen fast, and interpreting effects of 
management actions will be complicated by 
varying environmental conditions from year to 
year. Actions completed each year, the results of 
monitoring programs, and any proposed changes in 
management direction will be presented in an 
annual Step-Down Plan update/report, completed 
by NER staff by the end of June.  

Public Outreach / 
Education 

De-emphasizing the supplemental feeding 
program will be a major paradigm shift especially 
for the residents of Jackson Hole and Teton 
County, but will also be of interest to others in 
Wyoming and across the nation familiar with the 
long history of feeding elk on the National Elk 
Refuge. The general public and especially key 
stakeholder groups must understand the biological 
needs for and strategies of the Step-Down Plan in 
order to gain general consent to modify 
longstanding elk and bison herd management 
methods. A detailed communication plan has been 
developed that identifies key messages and utilizes 
a variety of outreach methods, including print, 
video, and voice material, utilizing social media, 
and meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 

Schedule 
GPS collars were deployed on 30 adult cow elk 

in February 2016. Assuming adequate funding, 
additional GPS collars will be deployed in winter 
2017. Public outreach, private lands conflict 
mitigation and contacts, and enhanced forage 
monitoring will occur in fall 2016 through January 
2017. Reductions in feed season length will begin 
in winter 2017. 

 
 
 
 

 
 





 

Introduction 
In 2007, the National Elk Refuge (NER) and 

Grand Teton National Park (GRTE) published a 
Record of Decision (ROD; USFWS and NPS 
2007a) for a bison and elk management plan. The 
Bison and Elk Management Plan (BEMP; USFWS 
and NPS 2007b) was developed to guide 
management of the Jackson bison and elk herds on 
NER and GRTE lands. It included directives for 
forthcoming development of adaptive management 
practices to address several objectives in the plan, 
including a desired future condition of elk and bison 
relying predominantly on native forage. This Step-
Down Plan has been developed expressly for that 
purpose. 

Bison and Elk 
Populations  

While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, the 
Jackson bison and elk herds rank among the top 
characterizing features of the valley. Both figure 
prominently in Jackson Hole’s history and culture, 
although bison were absent from the valley for 
about 100 years between the mid-1800s and mid-
1900s.  

The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed north 
of the town of Jackson (see Figure 1). Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges. Primary wintering 
areas include the Buffalo Valley, lower elevations of 
the Gros Ventre River drainage, the NER, and areas 
adjacent to the NER on Bridger-Teton National 
Forest (BTNF) lands. Summering areas occur 
throughout the herd’s range and for convenience are 
divided into five geographic regions that include 
GRTE, Yellowstone National Park (YNP), the Gros 
Ventre drainage, Teton Wilderness, and Southwest 
Boundary area, which includes private and public 
lands in the vicinity of GRTE’s southwest boundary. 

In the late 1800s, when elk populations all over 
North America were being hunted to near-
extinction, the residents of Jackson Hole protected 
elk from “tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of people 
each year have the opportunity to see elk at close 
range on the refuge while riding on horse-drawn 
sleighs. Thousands of pounds of shed elk antlers are 
sold at an annual antler auction each spring in the 
town square. Elk are important to backcountry users 
as well as to people that never leave the road. 
Jackson Hole is a popular destination for instate and 
out-of-state elk hunters. The draw of elk to visitors 
contributes significantly to the local economy. 

Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson elk 
wintered in the southern portion of Jackson Hole 
(present location of the NER town of Jackson) and 
may have used areas outside Jackson Hole, 
including the Green River and Wind River basins to 
the south and east, respectively, and the Snake River 
basin to the southwest in what is now eastern Idaho 
(Allred 1950; Anderson 1958; Blair 1987; Barnes 
1912; Sheldon 1927). Radio-collar studies have 
documented small numbers of Jackson elk wintering 
in each of these areas in recent times as well (NER 
and GRTE, unpublished data). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feeding grounds 
probably reduced the use of these areas by Jackson 
elk. 
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Figure 1. Jackson elk and bison herd ranges, including the National Elk Refuge, Grand 
Teton and Yellowstone National Parks, and Bridger-Teton National Forest. 
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By the end of the 19th century, the Jackson elk 

herd was believed to be largely confined to Jackson 
Hole and the immediately surrounding area, where 
wintering conditions are often harsh. Significant 
numbers of elk died during several severe winters in 
the late 1800s and early 1900s. The primary reasons 
for these mortality events included the loss of 
available winter range in Jackson Hole due to new 
ranching operations and an expansion of Jackson. 
The expansion prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, appropriated 
$45,000 for the purchase of lands and maintenance 
of a “winter game (elk) reserve” (37 Stat. 293). The 
first winter census in the area was conducted in 
1912 and showed about 20,000 elk residing in 
Jackson Hole and the Hoback River drainage (the 
latter is not within the Jackson elk herd’s range). 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced access 
to significant parts of elk native winter range, loss of 
historic migration patterns, behavioral conditioning 
of elk to winter feeding, and the desire to maintain a 
population objective established in the context of 
supplemental feeding. In recent times, the 
population has fluctuated near the herd objective of 
11,000 that was adopted by the WGFD (see Figure 
2). 

 
Figure 2. Winter Counts, population 
estimates, and herd objective for the 
Jackson elk herd, 2000-2016. 

An iconic symbol of the American West, bison 
are also popular with visitors and residents. Because 
so few opportunities remain to see bison in the wild, 
viewing and photographing them in GRTE with the 
Teton Range in the background is a treasured 

opportunity for many of the valley’s visitors. 
Similar to elk, there is also a high level of interest in 
bison hunting. Bison are of particular interest to 
nearby American Indian tribes and tribes in other 
parts of the United States because the animals are 
central to their culture and tradition. 

Bison are native to Jackson Hole, as evidenced 
by the presence of prehistoric bison remains 
throughout the valley, but were hunted to near-
extinction outside Yellowstone National Park by the 
mid-1880s. In 1948, 20 bison from YNP were 
reintroduced to the 1,500-acre Jackson Hole 
Wildlife Park near Moran. The Jackson Hole 
Wildlife Park was a private, non-profit organization 
sponsored by the New York Zoological Society, the 
Jackson Hole Preserve, Inc., and the WGFD. A 
population of 15–30 bison was maintained in a large 
enclosure there until 1963, when brucellosis was 
discovered in the herd (likely transferred with the 
original 20 animals from YNP). At that time, all the 
adult animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were retained. 
In 1964, twelve certified brucellosis free bison from 
Theodore Roosevelt National Park were added to 
the herd. In 1968, the herd (down to 11 animals) 
escaped the confines of the wildlife park, and a year 
later, the decision was made to allow them to range 
freely. The expansion of GRTE in 1950 had 
enveloped the Wildlife Park, and this allowed the 
bison to range freely and was consistent with 
National Park Service wildlife management policy. 
The herd remained small and wintered mostly in the 
Snake River bottoms in GRTE until 1975, when it 
followed the winter environmental gradient to the 
NER and began wintering there. The use of standing 
forage by bison on the NER was viewed as natural 
behavior and acceptable to managers. In 1980, bison 
discovered and utilized supplemental feed provided 
to elk in winter, and they have continued to do so 
ever since. 

The discovery of supplemental feed by bison 
has had several consequences, including a 
significant increase in the population’s growth rate 
(see Figure 3). Bison on the elk feedlines have at 
times disrupted feeding operations and displaced 
and injured elk. To minimize conflicts between 
bison and elk, managers have provided separate 
feedlines for bison since 1984. As the population 
has grown, separating elk and bison on feedlines has 
become increasingly difficult, and a variety of 
feeding strategies are employed to help reduce 
displacement of elk.  



4 Draft Step-Down Plan Bison and Elk Management 

As the herd has grown it has maintained stable 
movement patterns, wintering almost entirely on the 
NER and summering within GRTE and adjacent 
lands on the BTNF (see figure 1). 

While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, which is demonstrated in the high 
level of brucellosis in the elk and bison herds. It has 
also resulted in damage to and loss of habitat due to 
browsing of willow, cottonwood, and aspen stands 
and thereby reducing availability of these habitats to 
other wildlife as well as unusually low winter 
mortality, which has affected predators and other 
species and has required intensive hunting 
programs. 

PLANNING HISTORY 
Jackson’s bison and elk populations have been 

the subject of previous planning efforts. Elk 
management and research has been guided by the 
Jackson Hole Cooperative Elk Studies Group since 
it was established in 1958. The group consists of 
biologists and agency administrators from the NER, 
GRTE, YNP, BTNF, and WGFD, who meet at least 
annually to coordinate management of the 
population and its habitat. Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Figure 
3). Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data were 
gathered for a long-term plan occurred in 1988. It 
was followed by implementation of a sport hunt 
outside GRTE, administered by WGFD. This plan 
was halted after litigation in which the plan’s 
violation of NEPA was successfully argued by 
plaintiffs. 

In 1996, after considerable herd growth, a new 
long-term management plan and environmental 
assessment for the Jackson bison herd was released 
(Fig 3). This plan had strong support and called for 
maintaining a herd size of 350-400 bison, but it was 
shelved a year later when plaintiffs from the earlier 
litigation successfully argued that, because the plan 
failed to consider the effects of feeding elk on bison 
management, it also violated NEPA and was not 
sufficient. This led to development of the draft bison 
and elk management plan and environmental impact 
statement from 2000-2006 and release of the final 
plan in 2007 (see Figure 3). 

The 2007 Bison and Elk Management Plan 
(BEMP; USFWS 2007) considered six alternatives 
for bison and elk management focused on four 
broad goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management. The primary 
management scenarios presented in the alternatives 
included the status quo, terminating elk and bison 
hunting on the NER and the elk reduction program 
in GRTE, brucellosis vaccination options, restoring 
habitat, improving forage, and decreasing or phasing 
out supplemental winter feeding.  

The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to maintain 
the state’s elk herd objective of 11,000, establish a 
bison population objective of 500, restore habitat in 
the NER and GRTE, continue hunting bison and elk 
on the NER, continue the elk reduction program in 
GRTE in concert with the parks enabling legislation, 
allow the WGFD to continue to vaccinate elk and 
bison for brucellosis using existing vaccines until 
more effective vaccines become available, and 
develop a dynamic framework of management 
actions which adaptively decrease the need for 
supplemental feeding on the NER. 

http://www.fws.gov/bisonandelkplan
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Figure 3. Population growth and planning history for the Jackson bison herd, 1948-2016 

 

This Bison and Elk Management Step-Down 
Plan was developed to address the latter and 
specifically addresses the criteria for a structured 
framework listed on page 5 of the Record of 
Decision (see Figure 4). It does not address other 
on-going bison and elk management actions already 
prescribed by the BEMP. 

The BEMP scheduled the completion of the 
Step-Down Plan for 2008. However, litigation 
challenging the BEMP in 2008 led to the decision to 
postpone its development until litigation was 
resolved. As of March 2015, two court rulings have 
upheld the 2007 BEMP and ROD. In a lawsuit 
against the BEMP and its author agencies 
(Defenders of Wildlife et al. v. the U.S. Department 
of Interior and State of Wyoming 2010), plaintiffs 
argued that the BEMP violated the National 
Wildlife Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) by 
disrupting the biological integrity of the Refuge, and 
that the plan and the accompanying EIS violated 
NEPA because they were insufficiently detailed to 

allow a reasonably complete discussion of 
mitigation. The crux of the plaintiff’s argument was 
that the plan did not set a specific date for the 
cessation of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA. In March 2010, the United States District 
Court for the District of Columbia sided in favor of 
the agencies in this case. In 2011, the plaintiffs 
appealed this ruling to the United States Court of 
Appeals for the District of Columbia Circuit. This 
Court affirmed the District Court ruling (Defenders 
of Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2011). 
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Figure 4. Step-down planning on the National Elk Refuge as it relates to the BEMP

 

National 
Environmental 
Protection Act 
Compliance 

The 2007 BEMP/EIS and ROD satisfied NEPA 
requirements for current bison and elk management 
through a detailed analysis of alternative 
management actions and their likely effect on the 
environment, and substantial involvement of the 
public in the process. This step-down plan does not 
duplicate or add to this process. It is a tier of the 

BEMP to be used as a dynamic implementation 
guide to one part of the preferred alternative 
outlined in the BEMP ROD. As such, references to 
NEPA covered in the BEMP will be included where 
necessary in this document, and the discussion of 
any action that would require additional NEPA 
compliance will be explicitly stated as such in that 
context. 

Step-Down Planning 
The use of adaptive management plans has 

gained popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific goals 
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or objectives. Four elements generally included in 
an adaptive management approach include: 

1)  well defined and mutually agreed upon 
objectives;  

2) knowledge (including descriptive models) of the 
dynamics of the system being managed;  

3) clearly articulated management actions and 
strategies; and  

4) a monitoring program to evaluate responses of 
the system to management actions (Walters 
1986).  

This Step-Down Plan utilizes adaptive 
management planning principles but is not intended 

to include all of the adaptive management planning 
elements outlined in the Department of Interior 
Adaptive Management Technical Guide (2007). 
This Step-Down Plan is more accurately described 
as a “structured framework” of adaptive 
management actions that progressively transitions 
from supplemental winter feeding to greater reliance 
on freestanding forage (BEMP ROD p.5). 

 
 
 
 

 
Table 1. 2007 Bison/Elk Management Plan Goals and Objectives 
Goal: Habitat Conservation 
Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant communities. 

Goal: Sustainable Populations 
Objectives (BEMP pages 135-136): 

• Develop structured framework for reducing NER supplemental feeding.* 
• Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison 

rely predominantly on native habitat.* 
• Maintain 35:100bull-to-cow ratios in park summer elk herd.* 
• Ensure a genetically viable bison herd with close to an even sex ratio. 
• Enhance public outreach/education.* 

Goal: Elk and Bison Numbers 
Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison population of about 500 animals. 

Goal: Disease Management 
Objectives: 

• Manage brucellosis transmission risk from elk and bison to livestock. 
• Manage feeding to reduce brucellosis transmission among bison and elk. 
• Educate hunters about wildlife disease human health hazards. 

Note: * Step-down plan objective 



 

Objectives 
 
The management direction and desired 

conditions stated in the BEMP called for the NER 
and GRTE staffs to work with others (agencies, 
partners, etc.) to “adaptively manage elk and bison 
in a manner that contributes to the State’s herd 
objectives yet allows for the biotic integrity and 
environmental health of the resources to be 
sustained,” so that the public can enjoy a variety of 
compatible wildlife-dependent recreational 
opportunities. Under the BEMP’s four primary 
goals, 20 associated objectives were identified (see 
table 1). This Step-Down Plan addresses four 
objectives under the goal of sustainable populations 
(see Figure 5). 

The reduction of animals on feed at the NER 
was proposed to be spread over two phases. In 
Phase 1, the aim is to reduce the average number of 
elk on feed to 5,000 (while maintaining WGFD’s 
11,000 elk herd objective), and reduce the winter 
population of bison to the BEMP recommended, and 
WGFD adopted, objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and NPS 
2007a). Desired conditions include animals relying 
predominantly on native habitat and cultivated 
forage on NER. Important consideration criteria for 
implementing Phase 2 will include: 1) the level of 
forage production and availability on the NER and 
adjacent winter ranges; 2) maintenance of desired 
herd sizes and age/sex ratios; 3) the ability to 
effectively mitigate bison and elk livestock 
conflicts; such as co-mingling on private lands 
during high risk disease transmission periods; 4) 
maintaining desirable winter distribution patterns of 
elk and bison; 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife diseases; 
and 6) public support. In short, the overall objective 
of this plan is to outline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 

freestanding forage, while maintaining population 
and herd ratio objectives. 

This Plan focuses on management actions to 
achieve Phase 1 objectives. However, if successful, 
these actions will continue to be used to achieve the 
Phase 2 objective of reducing reliance on 
supplemental feeding while considering the six 
criteria listed above.  

Management Actions 
and Strategies 
BACKGROUND 

The principal goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 

Elk have been fed on the NER each year in all 
but 9 winters since 1912, and bison have been fed 
there since 1980. The attraction of highly nutritious, 
easily accessible food during winter months is 
powerful to both species, and their knowledge of 
NER feeding grounds has been passed down 
through generations. As a result, elk and bison have 
been strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. Because use 
of feeding grounds is a learned behavior, decreasing 
feed season length will potentially reduce the 
likelihood of elk that winter on native range finding 
NER feeding grounds. Over time, this could result 
in a greater percentage of elk using native winter 
range relative to NER feeding grounds. Because it is 
largely unprecedented, 
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Figure 5. Relationship of the Step-Down Plan to the BEMP goals, phasing of objectives, and 
consideration criteria for Phase 2 

 
the concept of modifying this behavior on such a 
large scale is daunting and poses questions for 
which there are no immediate answers. In some 
cases, the likelihood a specific management 
strategy’s success will only be able to be roughly 
estimated, and unanticipated results are likely. 
Closely monitoring forage availability, elk and 
bison distribution, and elk mortality will allow us to 
evaluate the effectiveness of management actions 
and adjust management actions as needed should 
unintended negative consequences arise. 

Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority. However, some 
strategies will also incorporate activities in GRTE, 
and on non-federal lands in collaboration with 
landowners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed fall 
into three broad categories: 1) timing and duration 
of winter feeding, 2) timing and intensity of hunting, 
and 3) overall and herd segment specific harvest 
levels.  

IMPORTANT CHANGES SINCE 
2007 

The BEMP was developed based on data 
collected and knowledge that existed up until its 
ROD. Since then, important changes have taken 
place, some of which are advantageous to this effort 
and some of which are not. 

A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 2007 
to about 675 during winter 2015-2016 (Figure 3) 
through hunting programs administered by WGFD. 
Licensing changes enacted in 2014 included a 
reduction in the bison cow/calf license fee (from 
$416 to $263 for residents and $2522 to $1022 for 
non-residents) and eliminating the once-in-a-
lifetime restriction on a successful bison hunter to 
only those that successfully harvested a bull. 
Continued progress toward the 500 animal herd 
objective will require sustained harvest success. 

During the same period, the Jackson Elk Herd 
has declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the Jackson 
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elk herd that winters on NER has increased 
dramatically (see figure 6), this will make achieving 
the Phase I objective of 5,000 elk on feed and any 
future elk population reductions more difficult. 
Frequently Asked Question 
Question: 

The BEMP has an objective of 5,000 elk 
wintering on NER. Why has that objective not 
been achieved through increased elk 
harvest/hunting? 
Response 

The overall Jackson Elk Herd population 
has declined and is currently close to the 
11,000 elk objective, but the number of elk 
wintering on NER has been well above the 
5,000 elk objective since implementation of the 
BEMP in 2007 (Mean =7,100 elk). When the 
analysis was conducted for the BEMP, elk 
winter distribution data suggested that 5,000 
elk could winter on NER while still maintaining 
11,000 elk in the Jackson Elk Herd overall. 
However, the proportion of the Jackson Elk 
Herd that winters on NER has increased 
significantly over time, and based on current 
elk distribution it is no longer possible to winter 
5,000 elk on NER and maintain 11,000 elk in 
the overall Jackson Elk Herd. Although 
increasing elk harvest above current levels 
would likely allow us to achieve the 5,000 elk 
objective for NER, it would also reduce the 
overall Jackson Elk Herd population below the 
11,000 objective. If increasing elk harvest is not 
plausible, the only other option to meet the 
5,000 elk objective on NER is to change winter 
elk distribution, which is the principal strategy 
of the Step-down plan. 

Preliminary analysis suggests that the increasing 
proportion of the Jackson elk herd wintering on 
NER has been associated with 1) Declines in elk use 
of native winter range and movements of elk from 
State feed-grounds in the Gros Ventre drainage to 
NER, and 2) increasing numbers of elk that summer 
immediately adjacent to NER (Cole and Foley et al. 
2015).  

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013. In recent years, irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to what 
would have been produced with precipitation alone, 
and by 15% in the southern portion of NER that 
receives the greatest use by elk and bison. 

Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for a 
broad range of human and natural systems (National 
Academy of Science 2010). Ecological systems in 
the GYE are likely to be affected and associated 
changes may have implications for elk and bison 

management. Moderate to long-term effects of 
climate change in Jackson Hole will likely include 
increases in average temperature, a reduction in the 
duration and distribution of snow cover, an increase 
in the number of frost free days, increased wildfire 
frequency, and changes in plant community 
composition and structure including loss of forest 
and shrub cover and an increase in invasive plants 
(Riginos and Newcomb 2015). The net effect of 
these changes relative to the implementation of the 
Step-Down Plan remains uncertain. 

CURRENT MANAGEMENT 
Ongoing primary management actions on the 

NER include winter feeding, harvest, irrigation, and 
hazing. In GRTE, harvest of elk during the Elk 
Reduction Program takes place, when necessary, in 
collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing. Fundamental components of 
each of these will be briefly described below to 
provide a basis for comparison to Step-Down Plan 
strategies that will follow.  

 
Figure 6. Trend of National Elk Refuge elk on 
supplemental feed as a proportion of the 
Jackson elk herd 
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CHRONIC WASTING DISEASE 
Supplemental feeding has occurred in all but 9 

winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation, contributes to Wyoming state elk herd 
objectives, eliminates commingling with livestock, 
and keep elk off adjacent roadways, elk occur at 
numbers and densities well in excess of carrying 
capacity (Smith et al. 2004, Lubow and Smith 
2004). Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 2000, 
Williams et al. 2002). Monello et al. (2014) found 
that elk densities of 15-110/km2 (0.06 to 0.45/ac) in 
Rocky Mountain National Park were associated with 
13% CWD prevalence, and they predicted elk 
population declines when CWD prevalence 
exceeded 13%. NER elk densities range from 77-
16,850/km2 (0.31-68/ac; NER unpublished data), 
which suggests that the introduction of CWD to 
NER elk would have significant negative population 
effects over time. 

WINTER FEEDING 
Initiation of feeding has the primary objectives 

of 1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age class, 
and 2) minimizing comingling of elk with cattle on 
nearby adjacent private lands. Winter feeding begins 
when available forage reaches approximately 300 
lbs./ac. Historic radio telemetry data and 
observations of elk movements indicate that when 
available forage declines below 300 lbs./ac., some 
elk leave NER for surrounding private lands. 
Therefore, the purpose of this feeding “trigger” is to 
keep elk on the NER and prevent them from 

searching for forage off the NER, which would 
increase the potential of comingling with cattle 
causing damage to private lands, and moving across 
Highway 89 where the risk of vehicles hitting elk is 
high. This trigger is not a warning that a significant 
nutritional deficit threshold has been reached. 
Available winter forage for elk and bison on the 
NER is determined by biomass of forage produced 
during the previous growing season, rate of forage 
consumption during fall and winter, and snow 
conditions.  

Index sites are used to sample forage biomass 
and determine when feeding should be initiated. 
These sites are selected annually to represent plant 
communities that are highly preferred by elk due to 
plant species composition and the persistence of 
green vegetation. Weekly sampling begins in late 
December to estimate available forage biomass at 
each index site. When average available forage 
across index sites is below 300 lbs./ac, biologists 
typically recommend that supplemental feeding be 
initiated.  

During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January (range = 
30 December–28 February), and feeding was 
terminated on 3 April (range = 20 March–20 April). 
Variation in feeding initiation and termination dates 
has been based on winter conditions and a desire to 
avoid elk-cattle comingling on nearby private lands. 
Coordination of winter feeding dates on the NER 
and WGFD-operated Gros Ventre drainage feeding 
grounds (Alkali, Patrol Cabin, and Fish Creek) 
occurs annually to help minimize movement of elk 
between these areas. This coordination will continue 
regardless of the management strategy employed. 
The relationship of recent elk numbers and 
objectives for NER and WGFD-operated feeding 
grounds and native range is shown in Table 2. 

Table 2. Annual distribution of wintering elk from the Jackson elk herd during 
February classification counts relative to the current objective, 2011-2016 
  Objective 2011 2012 2013 2014 2015 2016 Mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
1Excludes objectives for native range adjacent to Gros Ventre feeding grounds. 

 
Bison discovered refuge feeding operations in 

1980, and since that time, they have been fed each 
year to help minimize disruption to elk feeding 
operations. Because bison displace elk from 
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feedlines, NER staff attempt to feed most bison in 
the northernmost refuge feeding ground and provide 
a heavy feed ration, which helps keep them in this 
area. This strategy prevents bison from mingling 
with elk and prevents bison from moving to areas 
where conflicts with humans are more likely. 

HARVEST 
Total hunter harvest of the Jackson elk herd was 
gradually reduced over the last decade as the 
population neared objective (see Figure 7). Elk 
hunting on the NER (Hunt Area 77) typically begins 
in mid-October and ends in mid-December, with 
peak harvest in 

 
Figure 7. Estimated elk harvests for the 
whole Jackson elk herd and the portion that 
occurs in Grand Teton National Park, 2000-
2014 

 
recent years occurring in late November to early 
December. From 2005 to 2015, 422 ± 102 (mean ± 
SD, range = 329-612) hunters harvested 196 ± 95 
(range = 126-457) elk per year during the NER 
hunt. 

The 1950 legislation that created GRTE 
provided for a controlled reduction of elk, when 
necessary, in specific portions of the park, primarily 
east of the Snake River. Elk reduction programs 
have taken place in the park each year since 1950 
except two (1959 and 1960), when GRTE and 
WGFD officials agreed a reduction was not 
necessary (Figure 8). Season dates have varied over 
the years but recently have run from mid-October to 
early-December. The GRTE harvest accounts for 
about 25% of the overall Jackson elk herd harvest, 
and has been an important factor in regulating the 
population. Increased predation, likely a result of 
increases in grizzly bears and wolves over the last 

20 years, has decreased the need for large harvests 
in GRTE. 

 
Figure 8. Elk harvest in Grand Teton 
National Park, 1950-2015 

Bison hunting begins 15 August and ends in 
early to mid-January. Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands. Since resuming the bison hunt in 2007, 
harvest has been 210 ± 45.5 (range 139-301) bison 
per year. This level of harvest has been sufficient to 
arrest the exponential growth of the population; 
reducing bison numbers from the peak in 2007 to 
about 700 animals in winter 2015 (see Figure 3). 
Tribal bison harvest of up to five animals for 
ceremonial purposes was authorized in the BEMP. 
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GRTE because 
of long-standing NPS policy that prohibits most 
hunting in national parks. Bison quickly learned to 
take advantage of the safety of GRTE, which has 
made hunter harvest goals difficult to achieve. Many 
bison stay in GRTE during the hunting season, with 
only occasional short-term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers have attempted to 
extend the hunt to late January while minimizing the 
conflict with the initiation of winter feeding. The 
unpredictable nature of winter conditions that time 
of year makes this challenging, and has (or could) 
result in the use of emergency season extensions or 
reductions.  

HAZING 
NER staff haze elk and bison to conserve winter 

forage, prevent year-round use of winter range, and 
in some cases to prevent elk and bison from moving 
to private lands or other areas where conflicts with 
humans are likely. Hazing using ATVs has proven 
most effective. The strategy is typically employed 
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during 3 time periods: 1) in May to move elk and 
bison off NER that are lingering on NER winter 
range; 2) in July when some bison typically return 
to NER; and 3) in the period just prior to feeding 
initiation when elk and bison are most likely to 
leave NER for private lands. Hazing of elk and 
bison by WGFD staff also occurs on private lands 
adjacent to NER periodically throughout the year. 

VEGETATION RESTORATION AND 
PROTECTION 

The BEMP identified approximately 4,500 acres 
of previously irrigated and cultivated grasslands in 
GRTE in need of restoration to native sagebrush 
grasslands community. Objectives of ecological 
restoration include restoring abandoned hayfields to 
native plant communities to improve wildlife forage 
and habitat, and visitor opportunities to enjoy 
wildlife viewing within a natural setting. After 2 
years of research and field studies, restoration 
efforts began in 2008. The restoration process 
involves several steps including removal of non-
native vegetation through repeated herbicide 
applications, collection, and propagation of native 
grass, forb and shrub seeds, and finally native 
seeding. Repeated herbicide treatments have been 
warranted prior to native seed planting as well as 
spot treatments of invasive weed species subsequent 
to native seeding. Substantial progress in this 
endeavor has been made since 2008, including 
1,235 acres of previously cultivated lands under 
restoration treatment. Of the 1,235 acres undergoing 
treatment, 745 acres has been seeded with native 
grass, shrub, and select forb mixes, and 89 acres is 
considered fully restored. Two-hundred and 
seventy-five of these acres are currently fenced to 
reduce grazing pressure of early native vegetation 
establishment from bison and other ungulates. An 
additional 490 acres are targeted for native seeding 
in 2016 once removal of the invasive vegetation is 
successful. All treatments are monitored for native 
plant establishment and invasive plant infestations 
and treatments will be adjusted as necessary. 
Invasive plant treatments may have to continue 
indefinitely. GRTE will continue to seek funding for 
restoration of the remaining areas as well as 
maintenance of the restored pastures. 

PRIVATE LANDS MITIGATION 
Fencing of haystacks and livestock feedlines has 

been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted fencing 

of golf course greens and sand traps fall through 
spring has also been successful in some situations 
for mitigating elk and bison presence and associated 
damage in these areas. It is important to note that 
the county has a “wildlife-friendly” fence policy and 
does not support extensive fencing that is 
impermeable to wildlife in residential areas. 

COMMON METHODS, 
ASSUMPTIONS, AND 
CONSTRAINTS  

Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population sizes. 
Measurements of the Jackson bison herd will be 
based on the annual mid-winter census and sex and 
age classification survey performed by NER, GRTE, 
and WGFD biologists. This survey occurs one day 
in February and includes ground counts of animals 
on feed at the NER and aerial counts of outlying 
bison across their winter ranges on the refuge, park, 
and Bridger-Teton National Forest. 

Elk population estimates will also be based on 
mid-winter aerial and ground counts. However, the 
mid-winter counts are undertaken during a single 
survey period and do not necessarily represent either 
peak or cumulative abundance of elk on feed. 
Rather than basing progress toward the number of 
elk on feed for the entire season on those present 
during the day of the survey only, we will use a 
more meaningful measurement. Since we are more 
interested in the intensity of elk feeding throughout 
the entire feeding period, which includes both the 
number of animals on feed and the duration of 
feeding, we will use a measurement of elk-fed-days 
(EFD; the total number of elk fed per day per 
season) as a gauge of feeding intensity (see 
monitoring section). For example, if 5,000 elk were 
fed for 100 days during the winter, feeding intensity 
for that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 

We determined feeding intensity benchmarks 
for bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007. Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk. These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both species 
on supplemental winter-feeding. 
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Initial success of the Step-Down Plan will be a 
consistent decline in the 3-year running average of 
elk and bison fed days from the established baseline. 
While the BEMP does not provide specific 
measurement criteria to determine when the NER 
has successfully attained the objective of 
“transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage”, 
we will consider this objective met when the 3-year 
running average of elk and bison fed days is <50% 
of baseline for 5 years in a row. This level was 
chosen to define success because it indicates that elk 
and bison will predominately be foraging on 
freestanding natural and cultivated plants on NER 
and adjacent winter ranges rather than on 
supplemental feed. 

Several management constraints are common to 
the strategies discussed below (Table 3). Many law 
and policy constraints are applicable but we include 
here only those most pertinent. Endangered Species 
Act (16 USC 1531 et seq.) requirements for wolves, 
grizzly bears, lynx, and others apply. Lynx 
requirements for maintaining certain habitat types 

could limit methods used and areas considered for 
habitat improvements in GRTE and the BTNF. Such 
improvements could increase elk and bison use of 
native winter range off the Refuge while 
simultaneously reducing use of feedlines. Similarly, 
compliance with the 2015 sage grouse amendment 
to the 1990 Bridger-Teton National Forest Land and 
Resource Management Plan and the Wyoming 
greater sage-grouse core area protection executive 
order (2011-5 and supplement 2013-3) could affect 
habitat manipulations. NEPA compliance conducted 
as part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan. State 
regulations constrain late (winter) hunt and carcass 
disposal timing to protect against brucellosis 
contamination, since February-April represent the 
period bison and elk are most likely to transmit the 
disease. Restrictions on hunting timing also result 
from BTNF winter range closures, immediately east 
of the NER and elsewhere, December 1 to April 30. 
Additional details about these and other constraints 
will be included in discussions about specific 
strategies that follow.

 
Table 3. Summary of potential step-down plan constraints 
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal ceremonial take 

• Bison/elk hunt end date (Feb. 1st) 
o WGFD, brucellosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure (Dec. 1st – April 30th) 
• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands 
• Owner agreements 
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Table 3. Summary of potential step-down plan constraints 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
Note:  1Endangered Species Act 

 
 
 

Strategies 
This section describes the management action 

this Step-Down Plan proposes to implement. As 
such, it unveils the heart of management changes 
proposed to begin the process of transitioning to 
greater reliance of bison and elk on native forage 
during winter. Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 elk 
and 500 bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 
meeting the sustainable population goals identified 
in the BEMP. 

Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by the objectives below. The primary 
management actions available to the agencies to 
achieve Phase I objectives are modifications to 
winter feeding and hunting seasons. To a lesser 
extent, vegetation protection and restoration can be 
important, particularly for improving long-term 
ecological function and enhancing natural 
production of native forage. Private lands are also 
an integral component as changes in elk and bison 
distribution occur and new challenges develop. The 
likely consequences of implementing these 

strategies were evaluated in the BEMP. The most 
relevant of these are summarized in Appendix A. 

OBJECTIVE 
1) Implement a phased reduction of animals on 

NER feed to 5,000 elk and 500 bison, and,  
2) influence elk and bison to rely predominantly on 

native habitat (Table 1). 

The first phase will be to reduce the number of 
elk on NER feed to approximately 5,000 and 
achieve a target population of about 500 bison. The 
second phase will be to manage bison and elk 
populations to achieve desired conditions, with 
animals relying predominately on available native 
habitat (NER, GRTE, and USFS lands) and 
cultivated forage (NER).  

As previously mentioned, reducing winter 
feeding after more than 100 years of the practice; 
and the associated behavioral conditioning of elk 
and bison to its presence; represents a formidable 
challenge that must be approached cautiously and 
systematically. Efforts to scale back elk 
supplemental feeding operations in other parts of 
North America have been rare and fraught with 
controversy (Smith 2001). The strategies discussed 
below have been developed in this context, with 
appropriate feedback mechanisms through rigorous 
monitoring and frequent evaluation. Inability to 
meet this objective under the strategies presented 
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here would trigger a thorough evaluation and 
consideration of more aggressive strategies when 
the BEMP is updated in 2022. 

Chronic Wasting Disease 
Since 1997, NER has cooperated with WGFD to 

conduct intensive surveillance for CWD in the 
JACKSON ELK HERD unit. GRTE has also 
collaborated with WGFD to collect samples from 
the ERP and from road-killed cervids. Although this 
effort indicates that CWD is not currently found in 
the Jackson elk herd, continued surveillance at 
sample sizes sufficient to detect 1% prevalence with 
95% confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the [USFWS and NPS, 
2007b]. Given that CWD has been detected within 
40 miles of the Jackson elk herd in moose, within 35 
miles in deer, and within 175 miles in elk, this level 
of surveillance is warranted.  

In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 2006 
Wyoming CWD Management Plan. The NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with this 
effort. The Wyoming CWD Plan lists several 
management responses for consideration if CWD is 
detected on or adjacent to State or NER elk feeding 
grounds. Early detection of CWD in the Jackson elk 
herd is essential to allow implementation of 
management responses. 

The BEMP (2007) identifies the management 
response to the arrival of CWD as following the 
State of Wyoming CWD Plan in effect in 2007. The 
Wyoming CWD Plan was updated and significantly 
changed in 2016. In light of changes in the 
Wyoming State CWD Plan, and the results of CWD 
Studies completed since 2007, the NER 
management response to CWD will be reviewed and 
updated in a NER Disease Contingency Plan, as 
identified in the NER Comprehensive Conservation 
Plan (2016). The CWD section of the NER Disease 
Contingency Plan will remain consistent with the 
goals of the BEMP. The NER Disease Contingency 
Plan is scheduled to be completed in 2017. 

Winter Feeding 
Winter feeding actions that could be modified 

include starting date, ending date, and daily ration. 
To modify elk and bison behavior in the end, 
delaying initiation of feeding is likely to have the 
greatest impact by gradually conditioning animals to 
“expect” feed to be available later in the winter; this 
could build cohorts of animals that rely primarily on 
native winter range. To reduce supplemental 

feeding, ending feeding early would also help 
decrease the amount of feed provided per animal per 
year. Both would help decrease the total elk/bison 
fed days, which is the parameter we will use to 
measure progress toward reducing reliance on 
supplemental feeding.  

During the first several years, the initiation of 
feeding will be delayed for short durations of time 
(days). This will provide an opportunity to monitor 
elk and bison behavioral responses to delayed 
feeding (Figure 9) and identify private land conflict 
areas that may require assistance with focused 
mitigation measures.  

As bison and elk behavioral responses are better 
understood, and targeted mitigation on private lands 
is achieved as needed, feeding delays will be 
extended depending on several variables (see Table 
4, Figure 10). During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28. Under the Step-Down Plan, the 
magnitude of the delay in feeding initiation date will 
be influenced by seasonality. For example, delaying 
feeding by two weeks in January is likely to be more 
successful in dispersing 

 
Figure 9. Framework for delayed feeding 
strategy under the step-down plan 

 
Frequently Asked Question 
Question: 

Why is your principal strategy to delay the 
start of the feed season? 
Response: 

 By delaying the start of the supplemental 
feed season, we decrease the probability that 
elk that use native winter range or state feeding 
grounds will discover NER feeding grounds. 
Because elk use of feeding grounds is a 
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learned behavior, over time this could increase 
the proportion of elk that winter on native winter 
range, reduce the number of elk that move 
from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population. 
The resulting shift in elk distribution would allow 
us to achieve the 5,000 elk objective for NER. 
Because 5,000 elk and 500 bison is close to 
the estimated carrying capacity of NER habitat, 
less feeding will be necessary at these 
population levels. 
animals to native range than doing so in February, 
when food stress and the potential for animals to 
move to private lands is greater. Forage availability 
could also have an influence on feeding initiation 
date, particularly if a freeze-thaw event resulted in 
an acute and large reduction in available forage. 
Forage availability would also be affected by the 
numbers of elk and bison on the NER. Finally, the 
distribution of animals, particularly on private, 
livestock producing lands would be considered in 
determining feeding initiation date. 

 

 
Figure 10. The percentage of elk that 
wintered on NER as of December 1; 
showing a progressively later annual 
fall/winter arrival over the past several 
decades 

A primary concern of manipulating feeding is 
elk winter mortality, particularly among calves. For 
example, research on unfed elk populations in 
Yellowstone National Park suggested an average elk 
calf winter mortality of 28%, with the majority of 
cases caused by malnutrition (Singer et al. 1997). 
Similarly, Smith and Anderson (1998) found unfed 
winter elk calf mortality of 29% compared to 11% 
for elk calves using feeding grounds. As food 
becomes limited in winter, calves are usually the 
first to experience nutritional deficit and winter 
mortality because they are displaced by animals that 
are more dominant, they have limited fat reserves, 

and are more susceptible to cold temperatures than 
larger animals. Monitoring programs will include 
measures of elk calf winter mortality on NER. The 
BEMP anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 percentage 
points under the preferred alternative, with most of 
the increase in elk mortality occurring amongst very 
old age classes and calves. If Step-Down Plan 
implementation results in winter elk mortality levels 
in excess of these levels, adaptive action could be 
taken to mitigate these effects in future years 
(Appendix A). 

In the early years of Step-Down Plan 
implementation, the seasonal termination of feeding 
is expected to occur about a week earlier than 
current conditions (current average end date 2 April; 
range = 24 March – 20 April). Under current 
management, feeding termination date has been 
based on a snow cover index and a subjective 
evaluation of available forage and forage greenness. 
We will develop methods to quantify these variables 
and objectively determine feeding termination date 
during the period of Step-Down Plan 
implementation. 

The Step-Down Plan winter feeding strategy 
would include the establishment of additional key 
forage index sites and on-going measurements at 
those sites throughout the winter. 

Harvest 
Currently the Jackson elk herd is at the 

Wyoming Game and Fish Commission established 
objective of 11,000 animals, which means there is 
less flexibility in manipulation of harvest regimes 
than there would be if the herd was above objective. 
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and buildings) 
and shifting the season about a week later (Table 4). 
Allowing a limited number of any elk permits would 
be consistent with providing sport hunting 
recreation on National Wildlife Refuges (NWRS 
Improvement Act; 1997) and the NER CCP 
[USFWS, 2015] and possibly encourage more 
hunters to participate in antlerless elk hunts. 
Monitoring programs and consideration of bull 
ratios in the GRTE summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of proposed take. Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas, which can 
become sanctuaries for large numbers of elk. 
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Shifting the hunt one week later is consistent with 
later migrations and will improve harvest 
effectiveness (see Figure 10). 

General elk harvest patterns in GRTE would 
continue to be based on need for harvest, summer 
segment population estimates, herd status relative to 
population objective, herd demographic parameters, 
herd-wide distribution of harvest, and mitigation for 
impacts on other resources and visitor activities.  

Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary. Agencies 
will collaborate with the WGFD in the public 
process of reviewing and adjusting the future 
Jackson elk herd population objective. Lowering the 
population would help compensate for reduced use 
of traditional native winter range and increased 
growth of short-distance migrants, which has led to 
significant increases of winter elk concentrations on 
the NER. 

The annual fall/winter arrival of elk to the NER 
during the past several decades has been occurring 
progressively later. This trend may necessitate 
extending the elk-hunting season later into the year 
to achieve harvest objectives.  

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial change 
(Table 4). Consideration would be given to later end 
dates that are commensurate with delayed feeding, 
and possible escorted hunting in the South Unit to 
help with distribution. Special limited hunts 
designed to discourage bison from attempting to 
leave the NER via the south boundary into the town 
of Jackson will also be considered. If progress 
toward reaching the herd objective of 500 animals 
continues and the objective is reached, WGFD will 
adjust harvest quotas in the context of the objective, 
as necessary, to address population changes through 
time.  

A cattle guard was installed on the Refuge Road 
near the east end of Broadway Avenue to help 

prevent bison and elk herds from entering the Town 
of Jackson. This will reduce the potential for 
dangerous human/wildlife interactions.  

Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st winter 
closures immediately east of the refuge on BTNF 
lands. Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives, but also that elk are 
sensitive to hunting pressure that can cause elk 
movements to areas that cause management issues 
for WGFD. NER officials will work with BTNF and 
WGFD officials to explore the possibility of 
allowing hunting in limited areas after December 1 
in the future.  

 

Figure 11. Framework for harvest strategy 
under the step-down plan 
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Figure 12. Areas with high potential for conflict of elk and bison with human 
activities. Significant elk or bison movements to these areas from NER during 
winter months could result in changes and/or review of the step-down plan. 
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Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and NER, 
temporal and spatial harvest patterns, and animal-
fed-days would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of elk and bison management harvest 
programs (Figs. 9 and 11). 

Hazing 
No change in hazing practices is anticipated 

initially under this Step-Down Plan framework.  

Private Lands Mitigation 
Delaying the onset of NER, feeding is likely to 

result in changes in bison and elk distribution 
(Appendix A). Some elk or bison may move to 
private lands in search of forage. Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, where 
brucellosis transmission could have considerable 
consequences, such as requiring depopulation of the 
cattle herd.  

Several strategies would be employed to 
mitigate potential problems (Table 4), including 
providing incentives for non-breeding cattle 
operations (because brucellosis transmission to 
slaughter-bound cattle is not economically 
important), increased fencing in some limited areas 
to separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements or leases to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technician positions that are supervised by the 
WGFD. These Technicians are also critical to the 
success of an expanded monitoring program vital to 
the Step-Down Plan (see Monitoring section below). 

A database will be established to track non-
agricultural conflicts on private lands to determine 
trends that will help evaluate the effectiveness of 
Step-Down Plan mitigation efforts.  

Preventing elk and especially bison from 
entering the Town of Jackson is essential in 
maximizing public safety and minimizing private 
property conflicts. Currently, bison are hazed 
northward when they drift south of Miller Butte. A 
cattle guard was installed on the Refuge Road just 
north of Broadway Avenue. This barrier is designed 
to prevent elk/bison from entering the Town of 
Jackson. 

Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) was initiated in 
2008 following 2 years of research and field studies 
(Moeny 2008) (see Figure 13).  

The approach to ecological restoration includes 
serial treatments to  

1) remove non-native species (e.g., herbicide 
application and prescribed burning);  

2) seed native shrub, grass, and forb species; and  
3) treat subsequent invasive plants by applying 

herbicides and, where appropriate, construct 
temporary fences to protect recently seeded 
pastures from colonization of non-native species 
and damage from large herbivores during early 
phases of restoration.  

Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment and 3,265 acres remain non-
native grass pasture (as of 2016; Figure 13). The 
non-native grass pastures are divided into 13 pasture 
treatment areas and are projected to be restored by 
2035. As of 2016, approximately 745 acres are 
seeded with native vegetation, and 89 acres are 
considered fully restored. Maintenance of restored 
ecological conditions, however, will likely require 
management efforts in perpetuity to keep non-native 
species from colonizing restored areas. All 1,235 
acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, including 
cheatgrass spread. Park staff will continue to 
monitor and adaptively adjust treatments and 
restoration strategies according to our results. 
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Figure 13. Units and status of the Kelly Hayfields ecological restoration effort in Grand Teton 
National Park, March 2016 

 

OBJECTIVE 
1) Maintain bull-to-cow ratios in park summer 

herd (Table 1). 

National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the impacts 
of humans, to the greatest extent possible. The final 
BEMP identified a goal of maintaining park elk 
bull:cow ratios (a common way of expressing sex 
and age ratios in wild ungulate populations) near 35 
adult bulls per 100 adult cows, based on estimates of 
what this ratio would be in a herd free from the 
effects of human harvest. The sex and age ratios of 
most North American elk populations are affected 
by sport hunting and herd managers generally 
maintain lower bull ratios.  

Harvest 
Based on summer bull ratios for elk in GRTE 

that were chronically below 35 bulls:100 cows, 
permit types for the park’s elk reduction program 
(ERP) went to “antlerless only” in 2012. 
Additionally, the “antlerless only” hunt structure 
aligns with primary objective and intent of the ERP. 
ERP permit structures in the park will likely remain 
antlerless. Park and refuge officials will work 
together to support this goal as expanded refuge 
hunting opportunities are considered.  
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
Winter Feeding:    
  Feed Pelleted alfalfa Pelleted alfalfa No change 
  Ration Full ration average: 

8-12 lbs./day/elk 
No Change  No change, to minimize 

calf mortality. Note 
average daily ration over 
the entire feed season is 
lower than a full ration 
because feed rate is 
gradually increased at 
the beginning of the feed 
season and gradually 
reduced at the end to 
facilitate rumen 
acclimation  

 20-22 lbs./day/bison 20 lbs./day/bison  
  Start criteria:    
   Available standing 
forage 

300 lbs./acre, as 
measured at traditional 
key index sites 

Generally later; index 
sites to be increased in 
number and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number of elk/bison on 
NER 
-elk/bison distribution 

  End criteria:    
   Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier than current 
management 

Ongoing development of 
more objective criteria for 
future implementation  

Monitoring:     
 Animals on feed Mid-winter census Elk/bison fed days1  
 Proportion of JEH on 
NER 

Mid-winter census Mid-winter census  

 feed    
 Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less 
than native winter 
range 

 

 Elk/bison distribution – 
collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

 Elk Winter mortality (all 
age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   



 Objectives  23 

 

Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
 Elk summer range 
segment Proportions 
for NER wintering elk 

Approximately 
-40% GTNP North of 
Moose 
-35% South Snake 
River 
-10% Gros Ventre/Flat 
Creek 
-10% Teton Wilderness 
-5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

Based on summer 
distribution of elk that 
were randomly radio 
collared on NER. 

Harvest, National Elk 
Refuge elk: 

   

  Frequency Annual Annual  
  Begin Date 2nd week October No Change Modified as necessary 
  End Date 3nd week December No Change Modified as necessary 
  Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st 

served 
- 1 week left over 1st 
served 

 

 - partial week alternate - partial week alternate  
 -daily 1st served 

alternates 
- daily 1st served 
alternates 

 

 Refuge permit types - 1st week any elk - Primarily antlerless 
only  

 

- Antlerless only 
remainder of season 

- limited any elk permits 
throughout season 

  
  Access Restrict access to 

specific locations 
Restrict access to 
specific locations 

 

 Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk 
Refuge bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week 

January  
Consider later dates as 
appropriate  

Modified as necessary 

Hunting Season 
Structure 

As per WGFD  As per WGFD  

Refuge permit types Any bison or cow/calf 
per state license 

Any bison or cow/calf 
per state license 

 

Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit as 
needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton 
NP elk: 
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
  Frequency As needed As needed  
  Begin Date 3rd week October 3rd week October Modified as necessary 
  End Date 2nd week December 2nd week December Modified as necessary 
  License types Antlerless only Antlerless only2  
  Special regulations: Cartridge limits Cartridge limits  
    Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton 
NF, Elk Hunt Area 80: 

   

  Begin Date    
  End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 
78 

   

Structure   Changes at discretion of 
WGFD 

License Types    
Private Lands 
Mitigation: 

   

  Cattle commingling  Incentives for non-
breeding operation 

 

  Hay depredation  Increased fencing  
  Landscape damage    
  Easement acquisition    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

Vegetation Restoration/ 
Protection: Grand 
Teton 

Herbicide treatments, 
prescribed burning, 
native seed propagation 
and planting, and 
protection and 
maintenance of restored 
pastures 

Same as Current 
Management for 
remaining non-native 
grasslands in Kelly 
Hayfields 

 

Notes: 
1Number elk and bison on feed per day, totaled by feeding season.  
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

 
 
 

STRATEGIES CONSIDERED BUT 
REJECTED 

 
The BEMP considered several additional 

strategies for elk and bison management that, for a 
variety of reasons, were not selected for 
implementation in the preferred alternative and 

Record of Decision. The agencies reconsidered a 
subset of these during the development of this Step-
Down Plan (Table 5). Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this Step-
Down Plan, and they are not being considered at this 
time.  
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Models of System 
Dynamics  

Models provide a simplified representation of 
the biological system being managed. We will use 
modeling to quantify the effects of our management 
actions on two key responses of interest, elk 
distribution, and elk calf winter mortality. There are 
suites of possible factors that affect the proportion 
of elk on NER feeding grounds versus native winter 
range. Models will be used to identify the relative 
influence of our principal management strategy (a 
reduction in feed season length) and other factors on 
winter elk distribution (Appendix C). Over time, 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control. 

. 

An increase in elk calf winter mortality is a potential 
result of reduced feed season length. Several factors 
influence elk calf winter survival on NER (Figure 
14). Models will be used to assess the effects of 
available forage on elk calf winter survival 
(Appendix D). Over time, this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to elk 
calf winter survival. 

 

Table 5. Strategies considered but rejected 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily 

due to major technical, social, and financial hurdles1. 
For Step-Down Plan discussed primarily with regard 
to the difficult to harvest herd segment in Hunt Area 
78 on private lands, where federal agencies have no 
jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not 
considered for Step-Down Plan because current 
hunting programs appear effective at slowly moving 
the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal 
lands because current hunting programs that utilize 
sport hunters are effective at meeting herd 
objectives. 

Altering rations of supplemental 
feed 

Rejected as a strategy because reducing daily feed 
ration below 8 lbs./elk would be enough feed to 
encourage elk to remain on NER but would result in 
unacceptably high elk calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and 
ranchers in the Spring Gulch area and discussed this 
concept to enhance elk harvest of short distance 
migrants. Generally, landowner interest was low. 

Notes: 
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf  
2 USFWS and NPS 2007? 

 

http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf
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Figure 14. Diagram of factors influencing bison and elk-fed-days on the NER and elk calf 
winter survival 

 
 

 
Figure 15. Diagram of outcome influences from BEMP (USFWS 2007a) 

 



 

Monitoring  
 

Feeding Initiation 
Monitoring 

NER uses weekly field estimates of the amount 
of forage available to elk to determine feeding 
initiation date. Currently measurements are taken at 
key index sites representing areas preferred by elk 
on NER (see Appendix B). These methods will be 
enhanced by 1) increasing the number of sampled 
sites to better represent the total amount of forage 
available to elk on the southern half of NER; 2) 
increasing the precision of estimates at each site by 
increasing the number of observers; and 3) 
extending the monitoring period later in the winter 
to assess the relationship between available forage 
and elk and bison distribution. 

To represent the total amount of forage 
available on the southern half of NER, a subsample 
of current key index sites will be retained to 
facilitate comparison with historic data, but 
additional random sample sites stratified by elk 
habitat preference will be added. Historic elk 
distribution mapping and elk GPS collar data (NER 
unpublished data) suggest that the areas most 
preferred by elk on southern NER are associated 
with moderate to high forage production and green 
vegetation. Because the distribution of forage 
production and greenness characteristics vary 
annually based on irrigation and precipitation 
patterns, we will annually map areas preferred and 
not preferred by elk and sample sites will be 
randomly selected within each of these mapped 
categories. At least three historic key index sites, 
three random sites in areas preferred by elk, and 
three sites in areas not preferred by elk will be 
sampled each week from late December through the 
initiation of supplemental feeding. 

Currently the NER biologist is the only person 
trained in the techniques used to estimate available 
forage (see Appendix B). At least two additional 
personnel will be trained in these techniques. This 
will provide a backup in the event of future 

personnel changes and will facilitate error estimates 
of the available forage measurements at each site.  

Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from late 
December until average available forage at key 
index sites nears the threshold level of 300 lbs. per 
acre and feeding is initiated. The principal Step-
Down Plan strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs./ac level at key index 
sites. Therefore, the monitoring period will be 
extended to include this period of delayed feeding.  

Proportion of Elk 
Wintering on NER 

A principal Step-Down Plan goal is to reduce 
the number of elk wintering on NER. Our strategy 
will be to effect redistribution of elk to native winter 
range from NER over time via shortening the 
duration of the feed season, and slowly conditioning 
elk to seek food elsewhere. As feeding periods are 
shortened, the probability of younger elk age classes 
discovering NER feeding grounds will be reduced, 
and, hypothetically, that proportion of the Jackson 
elk herd that utilizes NER feeding grounds will 
decline over time. We will measure this effect by 
examining changes in the winter distribution of the 
Jackson elk herd. WGFD annual trend/classification 
count data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
Jackson elk herd and categorizes observations by 
location. In each year, we will calculate the 
proportion of total classified elk in the Jackson elk 
herd that are classified on NER feeding grounds. 
We will compare the 3-year running average post 
Step-Down Plan implementation to the pre-
implementation baseline. The pretreatment baseline 
will be comprised of data from 2008 2016, a period 
that represents BEMP implementation prior to Step-
Down Plan actions (Figure 16).  

 



28 Draft Step-Down Plan Bison and Elk Management 

 
Figure 16. Proportion of Jackson elk herd 
on NER feeding grounds during BEMP 
implementation 

Elk Fed Days and 
Bison Fed Days 

The BEMP and Step-Down Plan implicitly 
assume that the transmission rate and prevalence of 
elk and bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feeding grounds and the number of 
days they are fed. We further assume the variables 
elk-fed-days (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  

EFD= ∑ Total elk counted on feed during 
daily feeding ground counts for duration of 
feed season 
BFD= ∑ Total bison counted on feed during 
daily feeding ground counts for duration of 
feed season 

Because EFD and BFD are influenced by feed 
season length and the number of animals on feed, 
the Step-Down Plan strategy of delaying the 
initiation of supplemental feeding will inherently 
reduce the number of EFD and BFD through a 
reduction in average feed season length. We believe 
that EFD will be further reduced by encouraging a 
greater proportion of the Jackson elk herd to winter 
on native winter range, thereby reducing the number 
of elk occupying NER feeding grounds. We will 
evaluate changes in EFD and BFD by comparing the 
3-year running average post Step-Down Plan 
implementation compared to mean EFD and BFD 
from 2008−2015. The running average is an 

appropriate comparison because it will help account 
for wide annual variation in EFD and BFD 
associated with winter severity (Figure 17). 

 
Figure 17. Elk-fed-days (EFD) and Bison-
fed-days (BFD) after implementation of the 
BEMP but prior to the implementation of the 
Step-down plan 

Elk Winter Mortality 
Monitoring 

NER has used consistent methods to monitor 
winter elk mortality since 1982. Each winter NER 
biologists and other refuge staff conduct a survey of 
all non-hunting related winter elk mortalities that 
occur on NER from November through April. 
Mortalities are tallied by age/sex class and percent 
mortality is calculated using the corresponding 
number of elk classified on NER feeding grounds as 
the denominator. We will continue to monitor elk 
winter mortality using the same methods post-Step-
Down Plan implementation, which will allow trend 
comparisons to the pre Step-Down Plan baseline 
(Figure 18). Under the Step-Down Plan framework, 
we believe the 3-year running averages for total and 
elk calf winter mortality will be within the range of 
variation exhibited by the pre Step-Down Plan 
baseline. Historic monitoring suggests that calf and 
total mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and >10% 
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calf mortality. Post-Step-Down Plan mortality in 
excess of these levels may warrant shortening the 
feeding initiation delay in subsequent years. 

 
Figure 18. Total elk (blue) and calf (red) 
winter mortality, percent 

Elk Collaring 
One of the Step-Down Plan’s principal 

strategies is to shorten the length of the feed season 
to encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private land 
in the town of Jackson and the Spring Gulch areas, 
potentially including large groups of elk. To 
quantify this effect and provide real-time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS-collared elk that winter on NER 
throughout the Step-Down Plan implementation 
period. Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population. 
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect and 
quantify significant movements of cow/calf/yearling 
elk groups compared to pre-Step-Down Plan 
baseline data. 

NER has elk GPS-collar data available from the 
2008-2013, which represents the post-BEMP, pre-
Step-Down Plan baseline period. We hypothesize 
that elk movements from NER to surrounding 
private lands will increase during the Step-Down 
Plan implementation period compared to the pre-
treatment baseline. This will be tested by comparing 
the number of incidents that elk left NER for 
surrounding private lands (per elk/per year), and the 
proportion of elk GPS fixes on NER versus private 
lands during time periods of interest. The principal 
period of interest is late December−March because 
this represents the period after the NER elk hunting 

season, and prior to, and during, NER feeding 
operations. This is the season when changes to the 
NER feeding program would likely result in elk 
distribution changes.  

Thirty adult cow elk were captured on NER 
feeding grounds in February 2016 and Telonics 
Iridium GPS collars were deployed with a 90-
minute fix interval. Collars will be deployed on up 
to 50 additional adult cow elk in February-March 
2017. Given 83% annual survival for adult cow elk 
in the Jackson elk herd (Cole and Foley et al. 2015) 
and 3-year collar life, approximately 10 additional 
elk will need to be collared each year in winter 2018 
and 2019 to maintain the 50 elk desired sample size 
over the life of the Step-Down Plan implementation 
period. 

Ancillary data that will be collected and 
analyzed during the elk capture and collar data 
analysis includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range determination 
for comparison to the findings of Cole and Foley et 
al. (2015). 

Disease 
The primary purpose of limiting reliance on 

supplemental feeding is to reduce the prevalence of 
endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction of 
novel diseases. We hypothesize that brucellosis 
seroprevalence will decline post Step-Down Plan 
implementation. There are no recent brucellosis 
seroprevalence data for elk on the NER, but >50 elk 
will be captured during elk collaring operations in 
winter 2016, and each elk will be tested for 
brucellosis exposure. The 2016 Brucellosis 
seroprevalence rate will be the pre-treatment 
baseline to evaluate post Step-Down Plan change. 
Chronic wasting disease (CWD) has been monitored 
in the Jackson elk herd since 1997, and since 2008, 
it has been monitored with sufficient sample size to 
detect 1% prevalence with 95% confidence. No 
CWD positive cases have been detected in the 
Jackson elk herd, which given the long term 
persistence of the disease, provides overwhelming 
evidence that CWD is not currently endemic to the 
Jackson elk herd. However, most evidence suggests 
that the distribution of CWD is increasing and that 
its introduction to the Jackson elk herd is inevitable. 
Early detection is critical to ensure a management 
response; therefore, ongoing monitoring at sample 
sizes sufficient to detect 1% CWD prevalence with 
95% confidence is necessary. CWD is sampled by 
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testing tissues collected primarily from hunter-
harvested elk, and experience suggests that two full 
time technicians working from September-
December are necessary to ensure minimum sample 
size. Typical costs associated with two technicians 
are $32,000 per year.  

Data Collected for 
Modeling 

To facilitate modeling, we will collect data on 
the following associated variables (Table 6). The 
table lists variables and how they relate to our 
efforts to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a long-
term and sustained commitment. Change is unlikely 
to happen fast, and interpreting effects of 
management actions will be complicated by varying 
environmental conditions from year to year. 
Consequently, we anticipate that the strategies 
outlined in this plan will be in place for a minimum 
of 5 years, after which an initial evaluation of the 
program will be made. Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented at an 
annual management Step-Down Plan update/report, 
completed by NER staff by the end of March for the 
previous year.  

Consistent with objectives outlined in the 
BEMP, the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive supplemental 
feeding, using adaptive management principles 
through a structured framework of management 
actions, to achieve a desired condition of animals 
relying predominately on native habitat on NER, 
GRTE, and USFS lands, and on NER cultivated 
forage. However, because there is no precedent for 
what this plan proposes, there are few responses to 
proposed management actions that can be predicted 
to a degree of certainty commensurate with 
establishing definable thresholds or other objective 
criteria for success in the short term.  

 

Frequently Asked Question: 
Question: 
Why is the Step-Down Plan vague regarding 
the magnitude in the reduction of feeding days 
and specific triggers that would lead to either 
more aggressive or conservative reduction in 
feeding days? 
Response: 
 This is the first time that the strategy of 
delaying feed season initiation has been 
employed to reduce reliance on supplemental 
feeding. There is uncertainty regarding the 
effects of this strategy on elk and bison 
distribution and elk winter mortality; therefore, it 
is important to maintain flexibility in plan 
implementation to avoid significant unintended 
negative consequences. Unintended negative 
consequences the Step-Down Plan seeks to 
avoid include 1) elk or bison moving to areas 
where they damage property, risk human 
safety, or commingle with livestock, and 2) elk 
winter mortality levels significantly higher than 
baseline levels. 

 
Factors that will be considered in evaluating the 

success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of CWD 
and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These complex, 
dynamic, and interwoven components make up the 
framework for decreasing reliance on supplemental 
feeding. As such, the effects of changing biological, 
social, and political conditions on these components 
will be part of the evaluation process. 
In the context of this larger framework, however, we 
believe evaluation of the trend in EFD and BFD will 
be most important after the first 5 years of Step-
Down Plan implementation. The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions about 
continued management actions. Initial success with 
reduced feeding will be associated with a declining 
trend in EFD and BFD, with greater magnitudes 
indicating higher degrees of success. However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components. For example, gains in reduced feeding 
come could be accompanied by an increase in 
private land conflicts, which would affect overall 
success determinations. While the overriding 
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strategy will be to decrease feeding as aggressively 
as possible while gauging effects on other system 
components, overall measures of program success 
through time will necessarily involve evaluating a 
matrix of effects. These evaluations will be included 
in annual Step-Down Plan reports. 

As proposed and new management strategies 
are implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not possible 
without reducing elk and/or bison population 
objectives. 

Population objectives for both herds are set by 
Wyoming Game and Fish Commission and are 
evaluated regularly by WGFD personnel, including 
public review through annual season setting 
meetings. The BEMP supported the State herd 
objectives of 500 bison and 11,000 elk due to NEPA 
requirements, any further consideration of reduced 
herd sizes by the NER or GRTE are beyond the 
scope of this plan. However, Wyoming Game and 
Fish Commission changes to Jackson bison or elk 
herd objectives are not constrained by the BEMP.  

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term. During implementation 
of this plan, we will collect a variety of data that 
could be drawn upon for this purpose. 
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Table 6. Elk winter distribution and elk calf mortality variables 

Variable Source 
Elk Winter 

Distribution 
Model 

Elk Calf 
Mortality 

Model 
Proportion Jackson 
Elk Herd on NER 
Feeding grounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson 
Elk Herd from South 
Snake River summer 
segment 

Determined from elk GPS 
collar data for elk captured on 
NER  

Yes No 

Number of wolf packs 
in the Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson 
Elk Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER 
herbaceous forage 
biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water 
Equivalent 

NOAA snowtell site data Yes Yes 

NER Elk Winter 
Mortality (calf) 

NER elk winter mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison 
Fed Days 

NER feeding records and daily 
feeding ground estimates of elk 
and bison 

Yes Yes 

NER Feeding Start 
Date 

NER feeding records Yes Yes 

Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure 
by Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 

 
 



 

Public Outreach and Education 
 
The practice of winter feeding is inexorably 

woven into the historic fabric of Jackson Hole. Elk 
are identified with the rich and unique legacy for 
which Jackson Hole is known around the world. De-
emphasizing the supplemental feeding program will 
be a major paradigm shift for the residents of 
Jackson Hole, Teton County, and the State of 
Wyoming.  

An effective Public Outreach and Education 
program is essential for effective Step-Down Plan 
implementation. The practice of feeding elk evokes 
passionate responses from those that oppose and 
those that support this practice. The general public 
and especially key stakeholder groups must 
understand the biological needs for and strategies of 
the Step-Down Plan in order to gain general consent 
to modify longstanding elk/bison herd management 
methods.  

A detailed communication plan to guide 
outreach and education efforts can be found in 
Appendix C.  

 



 

Schedule 
 

Table 7. Proposed implementation schedule for the Step-Down Plan  
Action Date 
Public outreach and education November 2016 
Initiate private lands conflicts mitigation contacts/actions January 2017 
Implement enhanced forage monitoring  January 2017 
Initiate changes in supplemental feeding protocol January/February 2017 
GPS Collar 30-40 elk (Iridium platform) March 2017 
Monitoring/Evaluation/Annual Report June 2017 

 
  



 

 

Budget 
 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 
1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
National Elk Refuge:      
Monitoring:      
   Seasonal Biological 
Technician (0.5 FTE, GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

   Bison/elk fed days      
   Mid-winter census      
   Elk summer herd segment 
distribution1      

   Expanded standing forage 
estimates1      

   Chronic Wasting Disease, 2 
seasonal bio.-techs $32,000 $32,000 $32,000 $32,000 $32,000 

   Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at 
NER south entrance $500 $500 $500 $500 $500 

Step Down Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
   Easements / Leases (Private 
Foundations) 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

Est. Above 
$1,000,000 

   Conflict mitigation technicians 
(WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 

Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      
Grand Teton National Park:      
Monitoring:      
   Summer elk 
classification/distribution 

$10,000 $11,000 $12,000 $13,000 $14,000 

   Collaborative elk monitoring 
(GRTE portion) 

$5,000 $5,000 $5,000 $5,000 $5,000 

Vegetation 
Restoration/Protection      

   Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
   Temporary bison fencing $24,000     



 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 
1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
   Temporary fence 
maintenance 

$6,000 $8,000 $8,000 $4,000  

   Hayfields restoration $84,000 $70,000 $70,000 $31,000  
   Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject 
to annual review)      

   Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
   Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
   CWD monitoring (0.15 FTE, 
GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 

   Law Enforcement and Visitor 
Protection (0.15 FTE for 20 LE 
and support staff; supplies, and 
permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish 
Department:2      

Subtotal      
Grand Total      
Notes: 
1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE 
and support staff; supplies, and permitting.  
3Through Interagency Agreement 
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Frequently Asked Questions 

Question 
Why is the Step-Down Plan vague regarding the 

magnitude in the reduction of feeding days and 
specific triggers that would lead to either more 
aggressive or conservative reduction in feeding 
days? 

Response 
This is the first time that the strategy of delaying 

feed season initiation has been employed to reduce 
reliance on supplemental feeding.  There is 
uncertainty regarding the effects of this strategy on 
elk and bison distribution and elk winter mortality; 
therefore, it is important to maintain flexibility in 
plan implementation to avoid significant unintended 
negative consequences. Unintended negative 
consequences the Step-Down Plan seeks to avoid 
include 1) elk or bison moving to areas where they 
damage property, risk human safety, or commingle 
with livestock, and 2) elk winter mortality levels 
significantly higher than baseline levels. 

Question 
Why were reductions to the Jackson Elk Herd 

and Jackson Bison Herd population objectives not 
considered as a strategy to reduce reliance on 
supplemental feeding? 

Response 
 The BEMP has clear population objectives of 

5,000 elk wintering on NER and 500 wintering 
bison. Modifying those population objectives would 
require additional NEPA analysis.  The BEMP also 
agreed to support State elk herd objectives.  The 
WGFD completed a public process in 2016 to set 
the population objective for the overall Jackson Elk 

Herd, and that objective remains unchanged at 
11,000 elk. 

Question 
The BEMP has an objective of 5,000 elk 

wintering on NER.  Why has that objective not been 
achieved through increased elk harvest? 

Response 
The overall Jackson Elk Herd population has 

declined and is currently close to the 11,000 elk 
objective, but the number of elk wintering on NER 
has been well above the 5,000 elk objective since 
implementation of the BEMP in 2007 (mean =7,100 
elk). When the analysis was conducted for the 
BEMP, elk winter distribution data suggested that 
5,000 elk could winter on NER while still 
maintaining 11,000 elk in the Jackson Elk Herd 
overall.  However, the proportion of the Jackson Elk 
Herd that winters on NER has increased 
significantly over time, and based on current elk 
distribution it is no longer possible to winter 5,000 
elk on NER and maintain 11,000 elk in the overall 
Jackson Elk Herd. Although increasing elk harvest 
above current levels would likely allow us to 
achieve the 5,000 elk objective for NER, it would 
also reduce the overall Jackson Elk Herd population 
below the 11,000 objective.  If increasing elk 
harvest in not plausible, the only other option to 
meet the 5,000 elk objective on NER is to change 
winter elk distribution, which is the principal 
strategy of the Step-Down Plan. 

Question 
Why is your principal strategy to delay the start 

of the feed season? 
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Response 
By delaying the start of the supplemental feed 

season we decrease the probability that elk that use 
native winter range or state feed grounds will 
discover NER feed grounds.  Because elk use of 
feed grounds is a learned behavior, over time this 
could increase the proportion of elk that winter on 
native winter range, reduce the number of elk that 
move from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population.  The 
resulting shift in elk distribution would allow us to 
achieve the 5,000 elk objective for NER.   Because 
5,000 elk and 500 bison is close to the estimated 
carrying capacity of NER habitat, less feeding will 
be necessary at these population levels. 

Question 
Will delaying the start of the feed season result 

in elk starvation? 

Response 
Our goal is to delay elk feeding a sufficient 

amount of time to affect elk distribution without 
causing an increase in elk mortality.   



 

Appendix A 
Summary of Potential Impacts 

 
Summary of primary potential impacts associated with reduced supplemental feeding, as identified in 

alternative 4 environmental consequences section of the Final Bison and Elk Management 
Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 
• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 
• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage 

production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk 
condition and movements, and potentially on the January 1 index of winter severity calculations for 
elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible 

adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd 

is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase 

overall as feeding periods are reduced. 

Winter Distribution 
• Elk densities on the NER would decline due to more reliance on standing forage and wider 

distribution. 
• Elk use of lands surrounding the NER would increase, including: 

 USFS lands east of the NER 
 Gros Ventre feedgrounds possibly 
 Southern GRTE 
 State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros 
Ventre segments. 
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• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive 
social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 
• As supplemental feeding is reduced, natural factors such as climate and native forage availability 

would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, 

predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime 

bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–

5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 
• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to 

tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental 

feeding was reduced and there was greater reliance on standing forage and wider ungulate 
distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential 

transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 
• The agencies would work closely with the WGFD and landowners, including livestock producers, to 

coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing 
potential conflicts. Preventing access to food/hay rewards on private lands would be vital for effective 
management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  



 

Appendix B 
Monitoring Supplemental Materials 

Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined 

for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the ground.  The 
amount of forage available to elk within the sampling ring (dry weight in grams) will be visually estimated.  
The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 
100 lbs. per acre).  During annual forage production sampling, refuge biologist Eric Cole has made 
approximately 1,000 of these visual estimates per year for 17 years, and 33% of Cole’s estimates have been 
verified by clipping and weighing. Therefore, Cole will be the principal estimator, but additional personnel 
will be trained in these techniques to provide redundancy in the event of personnel changes and to increase 
the number of observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, deep 
and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area under the 
sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling 
and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre 
value (1 gram=100 lbs./acre).  The arithmetic mean of available forage (lbs./acre) for the 10 subplots provides 
an estimate of available forage for each index site.  There are 3 sample site categories: 1) Historic  Key Index 
Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, and 3) 
New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly 
selected, but were instead selected to represent areas most preferred by elk on the south end of NER.  These 
were the sites used to determine when supplemental feeding would be initiated from 2007 until the 
implementation of the Step-Down Plan.  To facilitate comparison with pre-Step-Down Plan data, we will 
continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per acre threshold.  
However, post Step-Down Plan implementation we will delay feeding initiation by 2 weeks once the 300 
lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify 
the relationship between mean forage availability at historic key index sites and random sites over time. 



 



 

Appendix C 
Communication Plan 

Communication Goals 
PRIOR TO THE STEP-DOWN PLAN’S IMPLEMENTATION 

• Utilize a variety of outreach methods to inform the public on the goals and timing of the Step-Down 
Plan implementation and possible effects on wintering herds. 

• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State 

and federal agency partners, non-profits, elected officials, and other identified audiences. 

DURING THE STEP-DOWN PLAN’S IMPLEMENTATION 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Step-Down Plan by providing links and references to 

previous outreach and background information. 

Communication Objectives 
• Work with current media contacts to promote news of the Step-Down Plan via print, radio, Web, and 

social media platforms. 
• Utilize new media and social media tools to provide information on why the Step-Down Plan was 

developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Step-Down Plan. 
• Monitor print media on Refuge elk and bison management to see how the Step own Plan objectives 

and reactions are being portrayed to the public. 

Current Outreach Resources 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 

http://www.fws.gov/bisonandelkplan/)


48 Draft Step-Down Plan Bison and Elk Management 

Available Supporting Outreach Resources 
 

• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 

Previous Outreach Efforts 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with additional photos 

where additional images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 
• the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

Additional Outreach Opportunities 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce 

board meetings, and interagency breakfast meetings (with Federal agencies and local elected 
officials). 

Target Audiences 
INTERNAL 
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• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 

EXTERNAL 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton National 

Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 

Key Outreach Topics 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 1 bison is equivalent to 3 elk. 



 

Appendix D 
Models 

Elk Winter Distribution Models 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 

winter distribution using a generalized linear mixed effects model (GLMM). A GLMM can account for a 
proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors.  A GLMM also includes fixed and random effects, with the latter capturing residual model 
variance otherwise not explained by fixed effects.  Year will be including as a random effect, providing 
several benefits.  First, we don’t assume years are independent and comprise all of the factor levels of interest.  
Instead, the effect of year is treated as a random variable, with individual year effects realizations of that 
distribution.  This allows inference to non-sampled factor levels, i.e. years, by estimating a latent population-
level proportion of elk expected to winter on the NER regardless of fixed effect influences.  The random year 
effect can be considered a latent variable describing elk behavior manifested as observed winter distribution.  
Second, because year effects are not treated as independent, estimated effects of year on the proportion of 
JEH elk wintering on the NER are dependent on all factor levels, leading to greater precision when estimating 
individual year effects (Kéry 2010).  

 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 

distribution is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 

the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range 
(WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate division 
(GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 January at 
Thumb Divide (SWE; a proxy for early winter severity).  

 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 

for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using a 
proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within the 
total estimate.  

 
While calf survival is a function of multiple factors the primary management action influencing calf 

survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf survival 
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generally higher than in unfed populations.  Proposed feeding initiation criteria will result in later initiation of 
supplemental feed, which will be most influential to calf survival.  There is currently little understanding 
regarding the relationship between initiation of winter feeding and calf survival, except that current feeding 
initiation criteria result in high calf survival. We believe a threshold level of available forage at initiation of 
winter feeding exists such that winter calf survival reaches an asymptote. Below this threshold, calf survival is 
hypothesized to decline quickly with reductions in available forage at winter feeding initiation.  Available 
forage at the initiation of winter feeding will be related to on elk calf winter survival using a saturating 
function (i.e., Holling type-II functional response; Fig. 6) by  

 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 

is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn and 
Mangel 1997).  

 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive proxy 

for this concept.  It is assumed that a forage deficit for calves would occur at a point on the curve of the 
relationship between calf survival and available forage at initiation of supplemental feeding. Modeling the 
response of winter calf elk survival to changes in feeding initiation criteria facilitates our ability to maximize 
the influence of feeding initiation criteria on winter distribution while minimizing the likelihood of a large 
mortality event.   

 

 
Hypothesized relationship between winter survival of elk calves and per capita available forage at 

initiation of winter feeding on the National Elk Refuge.  
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Summary 
 

Overview 
In 2007, the National Elk Refuge (NER) 

and Grand Teton National Park (GRTE) 
published a Record of Decision (ROD; USFWS 
and NPS 2007a) for a bison and elk 
management plan. The Bison and Elk 
Management Plan (BEMP) (USFWS and NPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and 
GRTE lands, focused on four broad goals:  

1) habitat conservation;  
2) sustainable populations;  
3) numbers of elk and bison; and  
4) disease management.  

The final Bison and Elk Management Plan 
directed the NER and GRTE (in conjunction 
with the Wyoming Game and Fish 
Department [WGFD]) to maintain the state’s 
elk herd objective of 11,000; establish a bison 
population objective of 500; restore habitat on 
the NER and in GRTE; continue hunting 
bison and elk on the NER; continue the elk 
reduction program, when necessary, in GRTE; 
allow the WGFD to continue to vaccinate elk 
and bison for brucellosis using existing 
vaccines until more effective vaccines become 
available; and develop a dynamic, structured 
framework and Step-Down Plan for 
decreasing the need for supplemental feeding 
on the NER. This Step-Down Plan for Bison 
and Elk Management was developed 
specifically to address the criteria for a 
structured framework referenced in the 
Record of Decision. 

Background 
Winter feeding of elk in Jackson was 

originally initiated to reduce winter mortality 

of elk and minimize depredation of ranchers’ 
hay. The loss of available winter range in 
Jackson Hole due to new ranching operations 
and a growing town resulted in significant 
numbers of elk dying during several severe 
winters in the late 1800s and early 1900s. This 
prompted local citizens and organizations, as 
well as state and federal officials in Jackson 
Hole, to begin feeding elk in the winter of 
1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for 
the refuge’s winter elk feeding program is a 
direct result of reduced access to significant 
parts of elk native winter range, loss of 
historic migration patterns, behavioral 
conditioning of elk to winter feeding, and the 
desire to maintain a population objective 
established in the context of supplemental 
feeding. 

Bison were hunted to near-extinction 
outside Yellowstone National Park (YNP) by 
the mid-1880s but in 1948 were reintroduced 
to Jackson Hole when 20 bison from YNP 
were released near Moran, Wyoming. The 
herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth. Bison and elk 
that winter on the NER are migratory and 
occupy summer ranges predominantly to the 
north. 

While there have been many benefits 
associated with wintering large numbers of elk 
and bison on the NER (Boyce 1989), high 
animal concentrations have created an 
unnatural situation that has contributed to an 
increased risk for major outbreaks of exotic 
diseases (Murie 1951, Franson and Smith 1988, 
Samuel et al. 1991), currently demonstrated by 
the high level of brucellosis in the elk and 
bison herds (Cross et al. 2010, Kamath et al. 
2016). It has also resulted in damage to and 
loss of habitat due to browsing of willow, 
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cottonwood, and aspen stands (Smith et al. 
2004), thereby reducing other wildlife 
associated with woody vegetation.  

The BEMP and this step-down plan 
implicitly assume that the transmission rate 
and prevalence of elk and bison diseases are 
density dependent and positively correlated 
with the number of elk and bison utilizing 
feeding grounds and the number of days they 
are fed. The potential risk of catastrophic 
disease outbreaks and the need to mitigate 
this threat is a vital component in achieving 
the BEMP Sustainable Populations Goal.  

Objectives 
This Step-Down Plan addresses several 

objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) develop a dynamic, structured 
framework for reducing NER supplemental 
feeding; 2) implement a phased reduction of 
animals on feed: a) Phase 1, to 5,000 elk and 
500 bison, and b) Phase 2, elk and bison rely 
predominantly on native habitat; 3) maintain 
natural elk bull-to-cow ratios in park summer 
herd; and 4) enhance public 
outreach/education. The BEMP further stated 
that consideration criteria for implementing 
the 2nd phase of reduced feeding would 
include some or all of: 

1) the level of forage production and 
availability on the National Elk Refuge;  

5) desired herd sizes and age/sex ratios,  
6) effective mitigation of bison and elk co-

mingling with livestock on private lands;  
7) winter distribution patterns of elk and 

bison;  
8) prevalence of brucellosis, chronic wasting 

disease, and other wildlife diseases; and  
9) public support.  

In short, the overall objective of this plan 
is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on 
freestanding forage, while maintaining 
population and herd ratio objectives and public 
support. 

Strategies 
Elk have been fed for some period during 

nearly every winter on the National Elk 
Refuge since 1912, and bison have been fed 
there since 1980. The attraction of highly 
nutritious, easily accessible food during a time 
of year when natural forage is typically most 
limited is powerful to both species, and their 
knowledge of its existence has been passed 
down through generations. As a result, elk and 
bison have been strongly conditioned to seek 
supplemental food on the NER, even when 
natural forage is available and even abundant 
during some years. Attempting to modify this 
behavior on a large scale is unprecedented and 
will necessarily require investigation; constant 
evaluation; and adaptive modifications to the 
approach; and repeated trials.  

The Step-Down Plan’s primary focus will 
be on lands under NER authority. However, 
some strategies will also incorporate activities 
in GRTE, and on non-federal lands in 
collaboration with landowners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison 
and elk on supplemental feed fall into the 
three broad categories of  

1) timing and intensity of winter feeding,  
10) timing and intensity of hunting, and  
11) overall and herd segment specific harvest 

levels. 

Measuring the success of Step-Down Plan 
strategies will require knowledge of several 
bison and elk herd attributes. Because we are 
interested in reducing the intensity of elk and 
bison feeding throughout the entire winter 
season, which includes both the number of 
animals on feed and the duration of feeding, 
we will use measurements of elk-fed-days 
(EFD; the total number of elk fed per day per 
season derived from daily  feeding ground 
estimates) and bison-fed-days (BFD; the total 
number of bison fed per day derived from daily  
feeding ground estimates) to evaluate feeding 
intensity. For example, if 5,000 elk were fed 
for 100 days during a given winter, feeding 
intensity for that winter would equal 5,000 elk 
X 100 days = 500,000 EFD. Average baseline 
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feeding intensity during the post-BEMP to 
pre-Step-Down Plan period from 2008-2016 
was 487,838 EFD (range = 223,614-746,800), 
and 45,224 BFD (range = 26,035-82,124). 
Reductions in EFD and BFD compared to 
these baselines will represent progress in 
meeting feeding reduction objectives under 
the Step-Down Plan. Reductions in EFD and 
BFD could be achieved by reducing the length 
of the feed season, reducing the number of elk 
and bison on feed, or some combination of both 
factors. 

Initial success of Step-Down Plan 
implementation will be a consistent decline in 
the 3-year running average of elk and bison 
fed days from the established baseline. While 
the BEMP did not provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this 
objective met when the 3-year running 
average of elk and bison fed days is <50% of 
baseline for 5 years in a row. These levels of 
reduction are consistent with elk and bison 
predominantly relying on freestanding forage 
rather than supplemental feed. 

Similarly, there are population-specific 
objectives derived from the BEMP and Phase 
1 of the Step-Down Plan for 5,000 elk 
wintering on NER and 500 bison wintering in 
the Jackson Hole area. Progress towards these 
objectives will be measured using annual 
classification counts and the average number 
of elk and bison counted during daily feeding 
ground estimates. 

CHRONIC WASTING DISEASE 
As of 2016, chronic wasting disease (CWD) 

has been detected within 40 miles of the 
Jackson Elk Herd (Jackson elk herd) in moose, 
within 35 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place. Some aspects of 
CWD response planning could change based 
on implementation of WGFD’s CWD 
management plan (WGFD 2016). 

WINTER FEEDING 
Currently, the initiation of supplemental 

winter feeding occurs when available forage 
drops to 300 lbs./acre along transects in areas 
with highly preferred grasses. This protocol 
will change to delay the initiation of feeding.  

The strategy of delaying the start of 
supplemental feeding is to encourage elk and 
bison to use native winter range, especially 
those individuals that have not previously 
received a food reward on the Refuge. Over 
time, it is anticipated a cohort of animals will 
develop that are not conditioned to the Refuge 
supplemental feeding program, which will 
reduce herd concentrations and the risk of 
disease transmission. 

To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per 
year. Both would help decrease the total elk 
and bison fed days, the parameter we will use 
to measure progress toward reducing reliance 
on supplemental feeding. 

During the first several years of Step-
Down Plan implementation, the initiation of 
feeding will be delayed for short durations of 
time (days). This will provide an opportunity 
to monitor elk and bison behavioral responses 
to delayed feeding and identify private land 
conflict areas that may require focused 
mitigation measures.  

As bison and elk behavioral responses are 
better understood, feeding delays will be 
extended to encourage a redistribution of elk 
and bison to native winter range. However, 
other factors outside of the scope of this plan 
such as wolf numbers and distribution could 
reduce the effectiveness of this strategy. 

Variables that influence feeding initiation 
date will be considered (Table 4, Figure 9). 
During the last 20 years, feeding initiation 
dates, which have been based on forage 
availability, have varied from December 30 to 
February 28. Under the Step-Down Plan, the 
magnitude of the delay in feeding initiation 
date will be influenced by seasonality. For 
example, delaying feeding by two weeks in 
January is likely to be more successful in 
dispersing animals to native range than doing 
so in February, when food stress and the 
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potential for animals to move to private lands 
is greater. Forage availability could also have 
an influence, particularly if a freeze-thaw 
event resulted in an acute and large reduction 
in available forage. Finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered prior to 
delaying feeding initiation date. 

Monitoring programs will include 
measures of elk calf winter mortality on NER. 
The BEMP anticipated that total elk winter 
mortality (currently 1-2%) could increase up to 
3 percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age 
classes and calves. If Step-Down Plan 
implementation results in elk winter mortality 
levels in excess of these levels, adaptive action 
could be taken to mitigate these effects in 
future years. 

In the early years of Step-Down Plan 
implementation, the seasonal termination of 
feeding is expected to occur about a week 
earlier than current conditions (current 
average end date 2 April; range = 24 March – 
20 April). Under current management, feeding 
termination date has been based on a snow 
cover index and a subjective evaluation of 
available forage and forage greenness. We will 
develop methods to quantify these variables 
and objectively determine feeding termination 
date as the Step-Down Plan is implemented.  

HARVEST/HUNTING 
Few options for manipulating elk hunting 

are currently available because the Jackson 
elk herd is at or near the 11,000 WGFD 
objective. Proposed changes include allowing 
limited any elk permits; allowing a bow season 
near developments on the NER; delaying the 
elk hunting season to coincide with migration 
timing; and alternating open and closed areas 
to encourage animal movements or facilitate 
harvest.  

Based on summer bull ratios in GRTE that 
were chronically below 35 bulls : 100 cows, 
permit types for the park’s elk reduction 
program (ERP) went to “antlerless only” in 
2012. Additionally, the “antlerless only” hunt 
structure aligns with primary objective and 

intent of the ERP. ERP permit structures in 
the park will likely remain antlerless. Park and 
refuge officials will work together to support 
this goal as expanded hunting opportunities is 
considered.  

The proportion of the Jackson Elk Herd 
that winters on NER has increased in the past 
2 decades. This trend is correlated with a 
decline in elk use of native winter range and 
an increase in the proportion of NER elk that 
occupy winter ranges immediately adjacent to 
the Refuge. If efforts to encourage increased 
use of native winter range are unsuccessful, 
agencies will collaborate with the WGFD in 
the public process of reviewing and adjusting 
the future Jackson elk herd population 
objective. This will provide a level of harvest 
flexibility more commensurate with 
addressing changes in herd distribution. 

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial 
change (Table 4). Consideration would be 
given to later hunt end dates commensurate 
with delayed feeding, and possible escorted 
hunting in the South Unit to help with 
distribution or discouraging bison from 
attempting to leave the NER via the south 
boundary into the town of Jackson.  

The effectiveness of NER late-season 
harvest regimes is influenced by December 1st 
winter closures immediately east of the refuge 
on BTNF lands. Extensive elk telemetry data 
suggest that delaying the winter closures 
could help reduce winter elk numbers on the 
Refuge. NER officials will work with BTNF 
and WGFD officials to explore the possibility 
of allowing hunting in limited areas after 
December 1st. 

PRIVATE LANDS MITIGATION 
Several strategies would be employed to 

mitigate likely changes in bison and elk 
distribution, including providing incentives for 
non-breeding cattle operations, increased 
fencing in limited areas to separate elk and 
bison from livestock feed lines, hazing elk and 
bison away from livestock feed lines, and 
purchasing private lands easements or leases 
to prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
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establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  

VEGETATION RESTORATION 
Various approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) were initiated 
in 2008. Work will likely be complete in 2035. 
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and providing visitor opportunities to 
enjoy wildlife viewing within a natural setting. 
The restoration process involves removal of 
non-native vegetation, collecting and 
propagating native seeds and plants, as well as 
the seeding of native plants. 

Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 
1,235 acres are currently under restoration 
treatment and 3,265 acres remain non-native 
pasture. Maintenance of restored ecological 
conditions will require management efforts in 
perpetuity to keep non-native species from 
colonizing restored areas. The park will 
continue to seek funding for restoration of the 
remaining areas as well as maintenance of the 
restored pastures. 

Strategies Considered 
but Rejected 

Strategies considered but rejected include 
fertility control in elk and bison, agency 
reduction of either elk or bison, and altering 
rations of supplemental feed. These strategies 
were rejected because they were not included 
in the BEMP preferred alternative and/or 
because they were not supported by 
cooperating agencies. 

Models and Monitoring 
Models will be used to identify the relative 

influence of our principal management 
strategy (a reduction in feed season length) 
and other factors on winter elk distribution 
(Appendix C). Over time, this will allow us to 

assess whether changes in elk distribution 
were the result of our management actions or 
due to factors outside of our control. 

A robust monitoring program will be 
necessary to track the effects of actions 
implemented under this plan. Critical 
monitoring components will include: 1) 
enhanced forage production and availability 
sampling; 2) measuring animal abundance and 
distribution including differences in some sex 
and age classes; 3) determining elk and bison 
fed days each feeding season; 4) estimating 
winter mortality; 5) brucellosis seroprevalence 
rates; and 6) CWD surveillance. In many 
cases, attribute baselines for the period 
preceding implementation of this plan have 
been developed for comparison after the plan 
is implemented. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a 
long-term and sustained commitment. Change 
is unlikely to happen fast, and interpreting 
effects of management actions will be 
complicated by varying environmental 
conditions from year to year. Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in 
management direction will be presented in an 
annual Step-Down Plan update/report, 
completed by NER staff by the end of June.  

Public Outreach / 
Education 

De-emphasizing the supplemental feeding 
program will be a major paradigm shift 
especially for the residents of Jackson Hole 
and Teton County, but will also be of interest 
to others in Wyoming and across the nation 
familiar with the long history of feeding elk on 
the National Elk Refuge. The general public 
and especially key stakeholder groups must 
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understand the biological needs for and 
strategies of the Step-Down Plan in order to 
gain general consent to modify longstanding 
elk and bison herd management methods. A 
detailed communication plan has been 
developed that identifies key messages and 
utilizes a variety of outreach methods, 
including print, video, and voice material, 
utilizing social media, and meetings with 
elected officials, state and local governments, 
agency and tribal partners, community 
organizations, stakeholders, and the general 
public. 

Schedule 
GPS collars were deployed on 30 adult cow 

elk in February 2016. Assuming adequate 
funding, additional GPS collars will be 
deployed in winter 2017. Public outreach, 
private lands conflict mitigation and contacts, 
and enhanced forage monitoring will occur in 
fall 2016 through January 2017. Reductions in 
feed season length will begin in winter 2017. 

 
 
 
 

 
 



 

Introduction 
In 2007, the National Elk Refuge (NER) 

and Grand Teton National Park (GRTE) 
published a Record of Decision (ROD; USFWS 
and NPS 2007a) for a bison and elk 
management plan. The Bison and Elk 
Management Plan (BEMP; USFWS and NPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and 
GRTE lands. It included directives for 
forthcoming development of adaptive 
management practices to address several 
objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage. This Step-
Down Plan has been developed expressly for 
that purpose. 

Bison and Elk 
Populations  

While Jackson Hole is probably best known 
for the splendor and ruggedness of the Teton 
Range, the Jackson bison and elk herds rank 
among the top characterizing features of the 
valley. Both figure prominently in Jackson 
Hole’s history and culture, although bison were 
absent from the valley for about 100 years 
between the mid-1800s and mid-1900s.  

The Jackson elk herd occupies 
approximately 8,000 km2 in the upper Snake 
River watershed north of the town of Jackson 
(see Figure 1). Much of the herd is migratory, 
moving between distinct wintering and 
summer ranges. Primary wintering areas 
include the Buffalo Valley, lower elevations of 
the Gros Ventre River drainage, the NER, and 
areas adjacent to the NER on Bridger-Teton 
National Forest (BTNF) lands. Summering 
areas occur throughout the herd’s range and 
for convenience are divided into five 
geographic regions that include GRTE, 
Yellowstone National Park (YNP), the Gros 

Ventre drainage, Teton Wilderness, and 
Southwest Boundary area, which includes 
private and public lands in the vicinity of 
GRTE’s southwest boundary. 

In the late 1800s, when elk populations all 
over North America were being hunted to 
near-extinction, the residents of Jackson Hole 
protected elk from “tusk hunters” and large-
scale commercial hunting operations. Elk are 
just as important to today’s residents of the 
valley. Thousands of people each year have the 
opportunity to see elk at close range on the 
refuge while riding on horse-drawn sleighs. 
Thousands of pounds of shed elk antlers are 
sold at an annual antler auction each spring in 
the town square. Elk are important to 
backcountry users as well as to people that 
never leave the road. Jackson Hole is a popular 
destination for instate and out-of-state elk 
hunters. The draw of elk to visitors contributes 
significantly to the local economy. 

Winter feeding of elk in Jackson Hole 
began in 1910 and was originally initiated to 
reduce winter mortality of elk and minimize 
depredation of ranchers’ hay. According to 
historical reports, before Euro-American 
settlement some Jackson elk wintered in the 
southern portion of Jackson Hole (present 
location of the NER town of Jackson) and may 
have used areas outside Jackson Hole, 
including the Green River and Wind River 
basins to the south and east, respectively, and 
the Snake River basin to the southwest in what 
is now eastern Idaho (Allred 1950; Anderson 
1958; Blair 1987; Barnes 1912; Sheldon 1927). 
Radio-collar studies have documented small 
numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data). Over time, changes 
in land use and development in these areas, 
over hunting, and establishment of feeding 
grounds probably reduced the use of these 
areas by Jackson elk. 
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Figure 1. Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. 
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By the end of the 19th century, the Jackson 

elk herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often 
harsh. Significant numbers of elk died during 
several severe winters in the late 1800s and 
early 1900s. The primary reasons for these 
mortality events included the loss of available 
winter range in Jackson Hole due to new 
ranching operations and an expansion of 
Jackson. The expansion prompted local citizens 
and organizations, as well as state and federal 
officials in Jackson Hole, to begin feeding elk in 
the winter of 1910–11. Congress heeded the 
appeals for assistance and on August 10, 1912, 
appropriated $45,000 for the purchase of lands 
and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census 
in the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and 
the Hoback River drainage (the latter is not 
within the Jackson elk herd’s range). 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. In recent times, the 
population has fluctuated near the herd 
objective of 11,000 that was adopted by the 
WGFD (see Figure 2). 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 

An iconic symbol of the American West, 
bison are also popular with visitors and 
residents. Because so few opportunities remain 
to see bison in the wild, viewing and 
photographing them in GRTE with the Teton 
Range in the background is a treasured 
opportunity for many of the valley’s visitors. 
Similar to elk, there is also a high level of 
interest in bison hunting. Bison are of 
particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 

Bison are native to Jackson Hole, as 
evidenced by the presence of prehistoric bison 
remains throughout the valley, but were 
hunted to near-extinction outside Yellowstone 
National Park by the mid-1880s. In 1948, 20 
bison from YNP were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by 
the New York Zoological Society, the Jackson 
Hole Preserve, Inc., and the WGFD. A 
population of 15–30 bison was maintained in a 
large enclosure there until 1963, when 
brucellosis was discovered in the herd (likely 
transferred with the original 20 animals from 
YNP). At that time, all the adult animals were 
destroyed, but four vaccinated yearlings and 
five vaccinated calves were retained. In 1964, 
twelve certified brucellosis free bison from 
Theodore Roosevelt National Park were added 
to the herd. In 1968, the herd (down to 11 
animals) escaped the confines of the wildlife 
park, and a year later, the decision was made to 
allow them to range freely. The expansion of 
GRTE in 1950 had enveloped the Wildlife Park, 
and this allowed the bison to range freely and 
was consistent with National Park Service 
wildlife management policy. The herd remained 
small and wintered mostly in the Snake River 
bottoms in GRTE until 1975, when it followed 
the winter environmental gradient to the NER 
and began wintering there. The use of standing 
forage by bison on the NER was viewed as 
natural behavior and acceptable to managers. 
In 1980, bison discovered and utilized 
supplemental feed provided to elk in winter, 
and they have continued to do so ever since. 
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The discovery of supplemental feed by 
bison has had several consequences, including a 
significant increase in the population’s growth 
rate (see Figure 3). Bison on the elk feedlines 
have at times disrupted feeding operations and 
displaced and injured elk. To minimize conflicts 
between bison and elk, managers have 
provided separate feedlines for bison since 
1984. As the population has grown, separating 
elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  

As the herd has grown it has maintained 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GRTE and adjacent lands on the BTNF (see 
figure 1). 

While there have been many benefits 
associated with wintering large numbers of elk 
and bison on the NER, high animal 
concentrations have created an unnatural 
situation that has contributed to an increased 
risk for potentially major outbreaks of exotic 
diseases, which is demonstrated in the high 
level of brucellosis in the elk and bison herds. It 
has also resulted in damage to and loss of 
habitat due to browsing of willow, cottonwood, 
and aspen stands and thereby reducing 
availability of these habitats to other wildlife as 
well as unusually low winter mortality, which 
has affected predators and other species and 
has required intensive hunting programs. 

PLANNING HISTORY 
Jackson’s bison and elk populations have 

been the subject of previous planning efforts. 
Elk management and research has been guided 
by the Jackson Hole Cooperative Elk Studies 
Group since it was established in 1958. The 
group consists of biologists and agency 
administrators from the NER, GRTE, YNP, 
BTNF, and WGFD, who meet at least annually 
to coordinate management of the population 
and its habitat. Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 
(Figure 3). Release of an “Interim” plan that 
called for maintaining a herd of 90-110 bison 

while data were gathered for a long-term plan 
occurred in 1988. It was followed by 
implementation of a sport hunt outside GRTE, 
administered by WGFD. This plan was halted 
after litigation in which the plan’s violation of 
NEPA was successfully argued by plaintiffs. 

In 1996, after considerable herd growth, a 
new long-term management plan and 
environmental assessment for the Jackson 
bison herd was released (Fig 3). This plan had 
strong support and called for maintaining a 
herd size of 350-400 bison, but it was shelved a 
year later when plaintiffs from the earlier 
litigation successfully argued that, because the 
plan failed to consider the effects of feeding elk 
on bison management, it also violated NEPA 
and was not sufficient. This led to development 
of the draft bison and elk management plan and 
environmental impact statement from 2000-
2006 and release of the final plan in 2007 (see 
Figure 3). 

The 2007 Bison and Elk Management Plan 
(BEMP; USFWS 2007) considered six 
alternatives for bison and elk management 
focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable 
populations; 3) numbers of elk and bison; and 4) 
disease management. The primary 
management scenarios presented in the 
alternatives included the status quo, 
terminating elk and bison hunting on the NER 
and the elk reduction program in GRTE, 
brucellosis vaccination options, restoring 
habitat, improving forage, and decreasing or 
phasing out supplemental winter feeding.  

The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 
11,000, establish a bison population objective of 
500, restore habitat in the NER and GRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in GRTE in 
concert with the parks enabling legislation, 
allow the WGFD to continue to vaccinate elk 
and bison for brucellosis using existing 
vaccines until more effective vaccines become 
available, and develop a dynamic framework of 
management actions which adaptively decrease 
the need for supplemental feeding on the NER. 

http://www.fws.gov/bisonandelkplan
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Figure 3. Population growth and planning history for the Jackson bison herd, 1948-2016 

 

This Bison and Elk Management Step-
Down Plan was developed to address the latter 
and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (see Figure 4). It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 

The BEMP scheduled the completion of the 
Step-Down Plan for 2008. However, litigation 
challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved. As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the 
BEMP violated the National Wildlife Refuge 
System Improvement Act (National Wildlife 
Refuge System Improvement Act 1997) by 

disrupting the biological integrity of the 
Refuge, and that the plan and the 
accompanying EIS violated NEPA because 
they were insufficiently detailed to allow a 
reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that 
the plan did not set a specific date for the 
cessation of supplemental feeding. In response, 
the agencies argued that the plan constituted a 
valid exercise of discretion and that it and the 
EIS were sufficiently detailed to satisfy the 
requirements of NEPA. In March 2010, the 
United States District Court for the District of 
Columbia sided in favor of the agencies in this 
case. In 2011, the plaintiffs appealed this ruling 
to the United States Court of Appeals for the 
District of Columbia Circuit. This Court 
affirmed the District Court ruling (Defenders 
of Wildlife et al. v. the U.S. Department of 
Interior and State of Wyoming 2011). 
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Figure 4. Step-down planning on the National Elk Refuge as it relates to the BEMP

 

National Environmental 
Protection Act 
Compliance 

The 2007 BEMP/EIS and ROD satisfied 
NEPA requirements for current bison and elk 
management through a detailed analysis of 
alternative management actions and their 
likely effect on the environment, and 
substantial involvement of the public in the 
process. This step-down plan does not duplicate 
or add to this process. It is a tier of the BEMP 

to be used as a dynamic implementation guide 
to one part of the preferred alternative 
outlined in the BEMP ROD. As such, 
references to NEPA covered in the BEMP will 
be included where necessary in this document, 
and the discussion of any action that would 
require additional NEPA compliance will be 
explicitly stated as such in that context. 

Step-Down Planning 
The use of adaptive management plans has 

gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 
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monitoring results and outcomes toward 
reaching specific goals or objectives. Four 
elements generally included in an adaptive 
management approach include: 

1)  well defined and mutually agreed upon 
objectives;  

2) knowledge (including descriptive models) of 
the dynamics of the system being managed;  

3) clearly articulated management actions and 
strategies; and  

4) a monitoring program to evaluate 
responses of the system to management 
actions (Walters 1986).  

This Step-Down Plan utilizes adaptive 
management planning principles but is not 

intended to include all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007). This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from 
supplemental winter feeding to greater 
reliance on freestanding forage (BEMP ROD 
p.5). 

 
 
 
 

 
Table 1. 2007 Bison/Elk Management Plan Goals and Objectives 
Goal: Habitat Conservation 
Objectives: 

· Conserve important private lands. 
· Increase forage production. 
· Minimize non-native plants. 
· Protect sagebrush grasslands. 
· Restore willow, aspen, and cottonwood. 
· Perpetuate natural mosaic of plant communities. 

Goal: Sustainable Populations 
Objectives (BEMP pages 135-136): 

· Develop structured framework for reducing NER supplemental feeding.* 
· Phase reduction of animals on feed: 1) to 5,000 elk and 500 bison, and 2) elk and bison rely predominantly on 

native habitat.* 
· Maintain 35:100bull-to-cow ratios in park summer elk herd.* 
· Ensure a genetically viable bison herd with close to an even sex ratio. 
· Enhance public outreach/education.* 

Goal: Elk and Bison Numbers 
Objectives:  

· Maintain state elk herd objective of 11,000. 
· Maintain a genetically viable bison population of about 500 animals. 

Goal: Disease Management 
Objectives: 

· Manage brucellosis transmission risk from elk and bison to livestock. 
· Manage feeding to reduce brucellosis transmission among bison and elk. 
· Educate hunters about wildlife disease human health hazards. 

Note: * Step-down plan objective 



 

Objectives 
 
The management direction and desired 

conditions stated in the BEMP called for the 
NER and GRTE staffs to work with others 
(agencies, partners, etc.) to “adaptively manage 
elk and bison in a manner that contributes to 
the State’s herd objectives yet allows for the 
biotic integrity and environmental health of the 
resources to be sustained,” so that the public 
can enjoy a variety of compatible wildlife-
dependent recreational opportunities. Under 
the BEMP’s four primary goals, 20 associated 
objectives were identified (see table 1). This 
Step-Down Plan addresses four objectives 
under the goal of sustainable populations (see 
Figure 5). 

The reduction of animals on feed at the 
NER was proposed to be spread over two 
phases. In Phase 1, the aim is to reduce the 
average number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended, and WGFD 
adopted, objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of 
bison and elk on supplemental feed (USFWS 
and NPS 2007a). Desired conditions include 
animals relying predominantly on native 
habitat and cultivated forage on NER. 
Important consideration criteria for 
implementing Phase 2 will include: 1) the level 
of forage production and availability on the 
NER and adjacent winter ranges; 2) 
maintenance of desired herd sizes and age/sex 
ratios; 3) the ability to effectively mitigate 
bison and elk livestock conflicts; such as co-
mingling on private lands during high risk 
disease transmission periods; 4) maintaining 
desirable winter distribution patterns of elk 
and bison; 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases; and 6) public support. In short, the 
overall objective of this plan is to outline a 
framework for progressively transitioning from 

winter feeding of elk and bison on the NER to 
greater reliance on freestanding forage, while 
maintaining population and herd ratio 
objectives. 

This Plan focuses on management actions to 
achieve Phase 1 objectives. However, if 
successful, these actions will continue to be 
used to achieve the Phase 2 objective of 
reducing reliance on supplemental feeding 
while considering the six criteria listed above.  

Management Actions and 
Strategies 
BACKGROUND 

The principal goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison 
while simultaneously minimizing winter 
mortality in elk. We will attempt to achieve 
this goal by experimentally reducing feed 
season length and closely monitoring elk and 
bison distribution and winter mortality. 

Elk have been fed on the NER each year in 
all but 9 winters since 1912, and bison have 
been fed there since 1980. The attraction of 
highly nutritious, easily accessible food during 
winter months is powerful to both species, and 
their knowledge of NER feeding grounds has 
been passed down through generations. As a 
result, elk and bison have been strongly 
conditioned to seek supplemental food on the 
NER, even when natural forage is available 
and even abundant during some years. Because 
use of feeding grounds is a learned behavior, 
decreasing feed season length will potentially 
reduce the likelihood of elk that winter on 
native range finding NER feeding grounds. 
Over time, this could result in a greater 
percentage of elk using native winter range 
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relative to NER feeding grounds. Because it is largely unprecedented, 

Figure 5. Relationship of the Step-Down Plan to the BEMP goals, phasing of objectives, and consideration 
criteria for Phase 2 

 
the concept of modifying this behavior on such 
a large scale is daunting and poses questions 
for which there are no immediate answers. In 
some cases, the likelihood a specific 
management strategy’s success will only be 
able to be roughly estimated, and unanticipated 
results are likely. Closely monitoring forage 
availability, elk and bison distribution, and elk 
mortality will allow us to evaluate the 
effectiveness of management actions and adjust 
management actions as needed should 
unintended negative consequences arise. 

Since this plan is centrally tied to 
supplemental winter feeding on the NER, its 
focus will be on lands under NER authority. 
However, some strategies will also incorporate 
activities in GRTE, and on non-federal lands in 
collaboration with landowners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into three broad 

categories: 1) timing and duration of winter 
feeding, 2) timing and intensity of hunting, and 
3) overall and herd segment specific harvest 
levels.  

IMPORTANT CHANGES SINCE 2007 
The BEMP was developed based on data 

collected and knowledge that existed up until 
its ROD. Since then, important changes have 
taken place, some of which are advantageous to 
this effort and some of which are not. 

A primary change that will facilitate 
meeting objectives under this plan is the 
reduction of the bison population from nearly 
1,200 animals in 2007 to about 675 during 
winter 2015-2016 (Figure 3) through hunting 
programs administered by WGFD. Licensing 
changes enacted in 2014 included a reduction in 
the bison cow/calf license fee (from $416 to $263 
for residents and $2522 to $1022 for non-
residents) and eliminating the once-in-a-
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lifetime restriction on a successful bison hunter 
to only those that successfully harvested a bull. 
Continued progress toward the 500 animal 
herd objective will require sustained harvest 
success. 

During the same period, the Jackson Elk 
Herd has declined from nearly 13,000 to its 
objective of 11,000, but because the proportion 
of the Jackson elk herd that winters on NER 
has increased dramatically (see figure 6), this 
will make achieving the Phase I objective of 
5,000 elk on feed and any future elk population 
reductions more difficult. 

Frequently Asked Question 
Question: 

The BEMP has an objective of 5,000 elk 
wintering on NER. Why has that objective not been 
achieved through increased elk harvest/hunting? 
Response 

The overall Jackson Elk Herd population has 
declined and is currently close to the 11,000 elk 
objective, but the number of elk wintering on NER 
has been well above the 5,000 elk objective since 
implementation of the BEMP in 2007 (Mean =7,100 
elk). When the analysis was conducted for the 
BEMP, elk winter distribution data suggested that 
5,000 elk could winter on NER while still maintaining 
11,000 elk in the Jackson Elk Herd overall. However, 
the proportion of the Jackson Elk Herd that winters 
on NER has increased significantly over time, and 
based on current elk distribution it is no longer 
possible to winter 5,000 elk on NER and maintain 
11,000 elk in the overall Jackson Elk Herd. Although 
increasing elk harvest above current levels would 
likely allow us to achieve the 5,000 elk objective for 
NER, it would also reduce the overall Jackson Elk 
Herd population below the 11,000 objective. If 
increasing elk harvest is not plausible, the only other 
option to meet the 5,000 elk objective on NER is to 
change winter elk distribution, which is the principal 
strategy of the Step-down plan. 

Preliminary analysis suggests that the 
increasing proportion of the Jackson elk herd 
wintering on NER has been associated with 1) 
Declines in elk use of native winter range and 
movements of elk from State feed-grounds in 
the Gros Ventre drainage to NER, and 2) 
increasing numbers of elk that summer 

immediately adjacent to NER (Cole and Foley 
et al. 2015).  

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4,125) tons during 1998–
2013. In recent years, irrigation of 
approximately 3,600 acres has increased 
refuge-wide forage production by 
approximately 10% compared to what would 
have been produced with precipitation alone, 
and by 15% in the southern portion of NER 
that receives the greatest use by elk and bison. 

Since 2007, the general awareness of 
climate change among the public has greatly 
increased. A strong, credible body of scientific 
evidence shows that climate change is 
occurring, is caused largely by human 
activities, and poses significant risks for a 

broad range of human and natural systems 
(National Academy of Science 2010). Ecological 
systems in the GYE are likely to be affected 
and associated changes may have implications 
for elk and bison management. Moderate to 
long-term effects of climate change in Jackson 
Hole will likely include increases in average 
temperature, a reduction in the duration and 
distribution of snow cover, an increase in the 
number of frost free days, increased wildfire 
frequency, and changes in plant community 
composition and structure including loss of 
forest and shrub cover and an increase in 
invasive plants (Riginos and Newcomb 2015). 
The net effect of these changes relative to the 

 
Figure 6. Trend of National Elk Refuge elk on 
supplemental feed as a proportion of the Jackson elk 
herd 
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implementation of the Step-Down Plan remains 
uncertain. 

CURRENT MANAGEMENT 
Ongoing primary management actions on 

the NER include winter feeding, harvest, 
irrigation, and hazing. In GRTE, harvest of elk 
during the Elk Reduction Program takes place, 
when necessary, in collaboration with WGFD, 
and restoration of previously cultivated and 
irrigated sagebrush-grasslands is ongoing. 
Fundamental components of each of these will 
be briefly described below to provide a basis 
for comparison to Step-Down Plan strategies 
that will follow.  

CHRONIC WASTING DISEASE 
Supplemental feeding has occurred in all 

but 9 winters on NER since 1912, and although 
this strategy minimizes winter elk mortality 
from starvation, contributes to Wyoming state 
elk herd objectives, eliminates commingling 
with livestock, and keep elk off adjacent 
roadways, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 
2004, Lubow and Smith 2004). Considerable 
evidence suggests that Chronic Wasting 
Disease (CWD) transmission and prevalence 
are density dependent (Peters et al. 2000, 
Williams et al. 2002). Monello et al. (2014) found 
that elk densities of 15-110/km2 (0.06 to 0.45/ac) 
in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
range from 77-16,850/km2 (0.31-68/ac; NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over 
time. 

WINTER FEEDING 
Initiation of feeding has the primary 

objectives of 1) minimizing elk winter 
mortality, focusing on calves since they are the 
most susceptible age class, and 2) minimizing 
comingling of elk with cattle on nearby 
adjacent private lands. Winter feeding begins 
when available forage reaches approximately 

300 lbs./ac. Historic radio telemetry data and 
observations of elk movements indicate that 
when available forage declines below 300 
lbs./ac., some elk leave NER for surrounding 
private lands. Therefore, the purpose of this 
feeding “trigger” is to keep elk on the NER 
and prevent them from searching for forage off 
the NER, which would increase the potential of 
comingling with cattle causing damage to 
private lands, and moving across Highway 89 
where the risk of vehicles hitting elk is high. 
This trigger is not a warning that a significant 
nutritional deficit threshold has been reached. 
Available winter forage for elk and bison on the 
NER is determined by biomass of forage 
produced during the previous growing season, 
rate of forage consumption during fall and 
winter, and snow conditions.  

Index sites are used to sample forage 
biomass and determine when feeding should be 
initiated. These sites are selected annually to 
represent plant communities that are highly 
preferred by elk due to plant species 
composition and the persistence of green 
vegetation. Weekly sampling begins in late 
December to estimate available forage biomass 
at each index site. When average available 
forage across index sites is below 300 lbs./ac, 
biologists typically recommend that 
supplemental feeding be initiated.  

During 1995–2013, the average initiation of 
winter feeding in NER occurred 28 January 
(range = 30 December–28 February), and 
feeding was terminated on 3 April (range = 20 
March–20 April). Variation in feeding initiation 
and termination dates has been based on 
winter conditions and a desire to avoid elk-
cattle comingling on nearby private lands. 
Coordination of winter feeding dates on the 
NER and WGFD-operated Gros Ventre 
drainage feeding grounds (Alkali, Patrol Cabin, 
and Fish Creek) occurs annually to help 
minimize movement of elk between these 
areas. This coordination will continue 
regardless of the management strategy 
employed. The relationship of recent elk 
numbers and objectives for NER and WGFD-
operated feeding grounds and native range is 
shown in Table 2. 
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Table 2. Annual distribution of wintering elk from the Jackson elk herd during February 
classification counts relative to the current objective, 2011-2016 
  Objective 2011 2012 2013 2014 2015 2016 Mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 
Native 
Range1 2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
1Excludes objectives for native range adjacent to Gros Ventre feeding grounds. 

 
Bison discovered refuge feeding operations 

in 1980, and since that time, they have been fed 
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feeding 
ground and provide a heavy feed ration, which 
helps keep them in this area. This strategy 
prevents bison from mingling with elk and 
prevents bison from moving to areas where 
conflicts with humans are more likely. 

HARVEST 
Total hunter harvest of the Jackson elk herd 
was gradually reduced over the last decade as 
the population neared objective (see Figure 7). 
Elk hunting on the NER (Hunt Area 77) 
typically begins in mid-October and ends in 
mid-December, with peak harvest in 

 
Figure 7. Estimated elk harvests for the whole 
Jackson elk herd and the portion that occurs in 
Grand Teton National Park, 2000-2014 

 
recent years occurring in late November to 
early December. From 2005 to 2015, 422 ± 102 

(mean ± SD, range = 329-612) hunters 
harvested 196 ± 95 (range = 126-457) elk per 
year during the NER hunt. 

The 1950 legislation that created GRTE 
provided for a controlled reduction of elk, when 
necessary, in specific portions of the park, 
primarily east of the Snake River. Elk 
reduction programs have taken place in the 
park each year since 1950 except two (1959 and 
1960), when GRTE and WGFD officials agreed 
a reduction was not necessary (Figure 8). 
Season dates have varied over the years but 
recently have run from mid-October to early-
December. The GRTE harvest accounts for 
about 25% of the overall Jackson elk herd 
harvest, and has been an important factor in 
regulating the population. Increased predation, 
likely a result of increases in grizzly bears and 
wolves over the last 20 years, has decreased 
the need for large harvests in GRTE. 

 
Figure 8. Elk harvest in Grand Teton National Park, 
1950-2015 

Bison hunting begins 15 August and ends in 
early to mid-January. Most harvest occurs on 
the NER, with some additional harvest on 
private and BTNF lands. Since resuming the 
bison hunt in 2007, harvest has been 210 ± 45.5 
(range 139-301) bison per year. This level of 
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harvest has been sufficient to arrest the 
exponential growth of the population; reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (see Figure 3). 
Tribal bison harvest of up to five animals for 
ceremonial purposes was authorized in the 
BEMP. Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GRTE 
because of long-standing NPS policy that 
prohibits most hunting in national parks. Bison 
quickly learned to take advantage of the safety 
of GRTE, which has made hunter harvest goals 
difficult to achieve. Many bison stay in GRTE 
during the hunting season, with only occasional 
short-term movements to the NER, until 
severe winter conditions occur. In response, 
NER and WGFD managers have attempted to 
extend the hunt to late January while 
minimizing the conflict with the initiation of 
winter feeding. The unpredictable nature of 
winter conditions that time of year makes this 
challenging, and has (or could) result in the use 
of emergency season extensions or reductions.  

HAZING 
NER staff haze elk and bison to conserve 

winter forage, prevent year-round use of 
winter range, and in some cases to prevent elk 
and bison from moving to private lands or 
other areas where conflicts with humans are 
likely. Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1) in May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) in July when some bison 
typically return to NER; and 3) in the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. Hazing of elk and bison by WGFD staff 
also occurs on private lands adjacent to NER 
periodically throughout the year. 

VEGETATION RESTORATION AND 
PROTECTION 

The BEMP identified approximately 4,500 
acres of previously irrigated and cultivated 
grasslands in GRTE in need of restoration to 

native sagebrush grasslands community. 
Objectives of ecological restoration include 
restoring abandoned hayfields to native plant 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy 
wildlife viewing within a natural setting. After 
2 years of research and field studies, 
restoration efforts began in 2008. The 
restoration process involves several steps 
including removal of non-native vegetation 
through repeated herbicide applications, 
collection, and propagation of native grass, forb 
and shrub seeds, and finally native seeding. 
Repeated herbicide treatments have been 
warranted prior to native seed planting as well 
as spot treatments of invasive weed species 
subsequent to native seeding. Substantial 
progress in this endeavor has been made since 
2008, including 1,235 acres of previously 
cultivated lands under restoration treatment. 
Of the 1,235 acres undergoing treatment, 745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is 
considered fully restored. Two-hundred and 
seventy-five of these acres are currently fenced 
to reduce grazing pressure of early native 
vegetation establishment from bison and other 
ungulates. An additional 490 acres are targeted 
for native seeding in 2016 once removal of the 
invasive vegetation is successful. All 
treatments are monitored for native plant 
establishment and invasive plant infestations 
and treatments will be adjusted as necessary. 
Invasive plant treatments may have to 
continue indefinitely. GRTE will continue to 
seek funding for restoration of the remaining 
areas as well as maintenance of the restored 
pastures. 

PRIVATE LANDS MITIGATION 
Fencing of haystacks and livestock 

feedlines has been historically used to mitigate 
particularly difficult conflicts on private lands. 
Targeted fencing of golf course greens and 
sand traps fall through spring has also been 
successful in some situations for mitigating elk 
and bison presence and associated damage in 
these areas. It is important to note that the 
county has a “wildlife-friendly” fence policy and 
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does not support extensive fencing that is 
impermeable to wildlife in residential areas. 

COMMON METHODS, ASSUMPTIONS, 
AND CONSTRAINTS  

Measuring the success of strategies toward 
objectives will require knowledge of several 
bison and elk herd attributes, particularly 
population sizes. Measurements of the Jackson 
bison herd will be based on the annual mid-
winter census and sex and age classification 
survey performed by NER, GRTE, and WGFD 
biologists. This survey occurs one day in 
February and includes ground counts of 
animals on feed at the NER and aerial counts 
of outlying bison across their winter ranges on 
the refuge, park, and Bridger-Teton National 
Forest. 

Elk population estimates will also be based 
on mid-winter aerial and ground counts. 
However, the mid-winter counts are 
undertaken during a single survey period and 
do not necessarily represent either peak or 
cumulative abundance of elk on feed. Rather 
than basing progress toward the number of elk 
on feed for the entire season on those present 
during the day of the survey only, we will use a 
more meaningful measurement. Since we are 
more interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed 
and the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a 
gauge of feeding intensity (see monitoring 
section). For example, if 5,000 elk were fed for 
100 days during the winter, feeding intensity 
for that winter would equal 5,000 elk X 100 
days = 500,000 EFD, whereas if 5,000 elk were 
fed for 50 days, EFD would equal 250,000. 

We determined feeding intensity 
benchmarks for bison and elk-fed based on an 
actual average of 64 days of feeding from 1995-
2007. Based on the Phase I objectives of 500 
bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk. These values will assist 
in determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter-feeding. 

Initial success of the Step-Down Plan will 
be a consistent decline in the 3-year running 
average of elk and bison fed days from the 
established baseline. While the BEMP does not 
provide specific measurement criteria to 
determine when the NER has successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to 
greater reliance on free-standing forage”, we 
will consider this objective met when the 3-
year running average of elk and bison fed days 
is <50% of baseline for 5 years in a row. This 
level was chosen to define success because it 
indicates that elk and bison will predominately 
be foraging on freestanding natural and 
cultivated plants on NER and adjacent winter 
ranges rather than on supplemental feed. 

Several management constraints are 
common to the strategies discussed below 
(Table 3). Many law and policy constraints are 
applicable but we include here only those most 
pertinent. Endangered Species Act (16 USC 
1531 et seq.) requirements for wolves, grizzly 
bears, lynx, and others apply. Lynx 
requirements for maintaining certain habitat 
types could limit methods used and areas 
considered for habitat improvements in GRTE 
and the BTNF. Such improvements could 
increase elk and bison use of native winter 
range off the Refuge while simultaneously 
reducing use of feedlines. Similarly, compliance 
with the 2015 sage grouse amendment to the 
1990 Bridger-Teton National Forest Land and 
Resource Management Plan and the Wyoming 
greater sage-grouse core area protection 
executive order (2011-5 and supplement 2013-3) 
could affect habitat manipulations. NEPA 
compliance conducted as part of the 
BEMP/EIS constrains what federal actions can 
be taken as a part of this plan. State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-
April represent the period bison and elk are 
most likely to transmit the disease. 
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east 
of the NER and elsewhere, December 1 to 
April 30. Additional details about these and 
other constraints will be included in discussions 
about specific strategies that follow.
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Table 3. Summary of potential step-down plan constraints 
Policy 
· ESA1 Lynx – limits on habitat impacts 
· Greater Sage Grouse – core area protection 
· 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal ceremonial take 

· Bison/elk hunt end date (Feb. 1st) 
o WGFD, brucellosis safety 

· Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

· Forest Service winter closure (Dec. 1st – April 30th) 
· Easement limitation (NER boundary) 
Winter Feeding 
· Only during non-hunting periods 
Harvest 
· State regulations 
Vegetation Restoration/Protection 
· Bison/elk distribution 
· Exotic plant species management 
Private Lands 
· Owner agreements 
Social 
· Hunter density (safety; hunt quality) 
· Elk/bison winter mortality levels 
· Public safety (ungulate/vehicle collisions) 
· Disease  
· Land-use conflicts (agricultural and residential) 
Biological 
· Disease (bison/elk/cattle commingling) 
· Sage grouse habitat conflicts 
· Fencing/wildlife conflicts 
· Elk herd distribution 

o summer segment distribution goals 
Funding 
· Easement purchase 
· Plan implementation 
Note:  1Endangered Species Act 
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Strategies 
This section describes the management 

action this Step-Down Plan proposes to 
implement. As such, it unveils the heart of 
management changes proposed to begin the 
process of transitioning to greater reliance of 
bison and elk on native forage during winter. 
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding 
while meeting the sustainable population goals 
identified in the BEMP. 

Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 
1) are presented by the objectives below. The 
primary management actions available to the 
agencies to achieve Phase I objectives are 
modifications to winter feeding and hunting 
seasons. To a lesser extent, vegetation 
protection and restoration can be important, 
particularly for improving long-term ecological 
function and enhancing natural production of 
native forage. Private lands are also an integral 
component as changes in elk and bison 
distribution occur and new challenges develop. 
The likely consequences of implementing these 
strategies were evaluated in the BEMP. The 
most relevant of these are summarized in 
Appendix A. 

OBJECTIVE 
1) Implement a phased reduction of animals 

on NER feed to 5,000 elk and 500 bison, 
and,  

2) influence elk and bison to rely 
predominantly on native habitat (Table 1). 

The first phase will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison. The second phase will be to manage 
bison and elk populations to achieve desired 
conditions, with animals relying predominately 
on available native habitat (NER, GRTE, and 
USFS lands) and cultivated forage (NER).  

As previously mentioned, reducing winter 
feeding after more than 100 years of the 

practice; and the associated behavioral 
conditioning of elk and bison to its presence; 
represents a formidable challenge that must be 
approached cautiously and systematically. 
Efforts to scale back elk supplemental feeding 
operations in other parts of North America 
have been rare and fraught with controversy 
(Smith 2001). The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation. 
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and consideration of more 
aggressive strategies when the BEMP is 
updated in 2022. 

Chronic Wasting Disease 
Since 1997, NER has cooperated with 

WGFD to conduct intensive surveillance for 
CWD in the JACKSON ELK HERD unit. 
GRTE has also collaborated with WGFD to 
collect samples from the ERP and from road-
killed cervids. Although this effort indicates 
that CWD is not currently found in the Jackson 
elk herd, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the 
long-term population effects of the [USFWS 
and NPS, 2007b]. Given that CWD has been 
detected within 40 miles of the Jackson elk 
herd in moose, within 35 miles in deer, and 
within 175 miles in elk, this level of surveillance 
is warranted.  

In 2016, the WGFD cooperated with federal 
agencies and other stakeholders to revise the 
2006 Wyoming CWD Management Plan. The 
NER and USFWS Region 6 Wildlife Health 
Office staff participated in several meetings 
associated with this effort. The Wyoming CWD 
Plan lists several management responses for 
consideration if CWD is detected on or 
adjacent to State or NER elk feeding grounds. 
Early detection of CWD in the Jackson elk 
herd is essential to allow implementation of 
management responses. 

The BEMP (2007) identifies the 
management response to the arrival of CWD as 
following the State of Wyoming CWD Plan in 
effect in 2007. The Wyoming CWD Plan was 
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updated and significantly changed in 2016. In 
light of changes in the Wyoming State CWD 
Plan, and the results of CWD Studies 
completed since 2007, the NER management 
response to CWD will be reviewed and updated 
in a NER Disease Contingency Plan, as 
identified in the NER Comprehensive 
Conservation Plan (2016). The CWD section of 
the NER Disease Contingency Plan will 
remain consistent with the goals of the BEMP. 
The NER Disease Contingency Plan is 
scheduled to be completed in 2017. 

Winter Feeding 
Winter feeding actions that could be 

modified include starting date, ending date, and 
daily ration. To modify elk and bison behavior 
in the end, delaying initiation of feeding is 
likely to have the greatest impact by gradually 
conditioning animals to “expect” feed to be 
available later in the winter; this could build 
cohorts of animals that rely primarily on native 
winter range. To reduce supplemental feeding, 
ending feeding early would also help decrease 
the amount of feed provided per animal per 
year. Both would help decrease the total 
elk/bison fed days, which is the parameter we 
will use to measure progress toward reducing 
reliance on supplemental feeding.  

During the first several years, the initiation 
of feeding will be delayed for short durations of 
time (days). This will provide an opportunity to 
monitor elk and bison behavioral responses to 
delayed feeding (Figure 9) and identify private 
land conflict areas that may require assistance 
with focused mitigation measures.  

As bison and elk behavioral responses are 
better understood, and targeted mitigation on 
private lands is achieved as needed, feeding 
delays will be extended depending on several 
variables (see Table 4, Figure 10). During the 
last 20 years, feeding initiation dates, which 
have been based on forage availability, have 
varied from December 30 to February 28. 
Under the Step-Down Plan, the magnitude of 
the delay in feeding initiation date will be 
influenced by seasonality. For example, 
delaying feeding by two weeks in January is 
likely to be more successful in dispersing 

 
Figure 9. Framework for delayed feeding strategy 
under the step-down plan 

 

Frequently Asked Question 
Question: 

Why is your principal strategy to delay the start 
of the feed season? 
Response: 

 By delaying the start of the supplemental feed 
season, we decrease the probability that elk that use 
native winter range or state feeding grounds will 
discover NER feeding grounds. Because elk use of 
feeding grounds is a learned behavior, over time this 
could increase the proportion of elk that winter on 
native winter range, reduce the number of elk that 
move from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population. The 
resulting shift in elk distribution would allow us to 
achieve the 5,000 elk objective for NER. Because 
5,000 elk and 500 bison is close to the estimated 
carrying capacity of NER habitat, less feeding will be 
necessary at these population levels. 

animals to native range than doing so in 
February, when food stress and the potential 
for animals to move to private lands is greater. 
Forage availability could also have an influence 
on feeding initiation date, particularly if a 
freeze-thaw event resulted in an acute and 
large reduction in available forage. Forage 
availability would also be affected by the 
numbers of elk and bison on the NER. Finally, 
the distribution of animals, particularly on 
private, livestock producing lands would be 
considered in determining feeding initiation 
date. 
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Figure 10. The percentage of elk that wintered on 
NER as of December 1; showing a progressively 
later annual fall/winter arrival over the past several 
decades 

A primary concern of manipulating feeding 
is elk winter mortality, particularly among 
calves. For example, research on unfed elk 
populations in Yellowstone National Park 
suggested an average elk calf winter mortality 
of 28%, with the majority of cases caused by 
malnutrition (Singer et al. 1997). Similarly, 
Smith and Anderson (1998) found unfed winter 
elk calf mortality of 29% compared to 11% for 
elk calves using feeding grounds. As food 
becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality because they are displaced by 
animals that are more dominant, they have 
limited fat reserves, and are more susceptible 
to cold temperatures than larger animals. 
Monitoring programs will include measures of 
elk calf winter mortality on NER. The BEMP 
anticipated that total elk winter mortality 
(currently 1-2%) could increase up to 3 
percentage points under the preferred 
alternative, with most of the increase in elk 
mortality occurring amongst very old age 
classes and calves. If Step-Down Plan 
implementation results in winter elk mortality 
levels in excess of these levels, adaptive action 
could be taken to mitigate these effects in 
future years (Appendix A). 

In the early years of Step-Down Plan 
implementation, the seasonal termination of 
feeding is expected to occur about a week 

earlier than current conditions (current 
average end date 2 April; range = 24 March – 
20 April). Under current management, feeding 
termination date has been based on a snow 
cover index and a subjective evaluation of 
available forage and forage greenness. We will 
develop methods to quantify these variables 
and objectively determine feeding termination 
date during the period of Step-Down Plan 
implementation. 

The Step-Down Plan winter feeding 
strategy would include the establishment of 
additional key forage index sites and on-going 
measurements at those sites throughout the 
winter. 

Harvest 
Currently the Jackson elk herd is at the 

Wyoming Game and Fish Commission 
established objective of 11,000 animals, which 
means there is less flexibility in manipulation of 
harvest regimes than there would be if the 
herd was above objective. Initially there would 
be little change in elk harvest programs on the 
NER, with the exception of allowing a limited 
number of any elk permits throughout the 
season, considering allowing bow hunting near 
developed areas (roads and buildings) and 
shifting the season about a week later (Table 
4). Allowing a limited number of any elk 
permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (NWRS Improvement Act; 1997) and 
the NER CCP [USFWS, 2015] and possibly 
encourage more hunters to participate in 
antlerless elk hunts. Monitoring programs and 
consideration of bull ratios in the GRTE 
summer segment (since most park bulls 
migrate to the NER) would help inform levels 
of proposed take. Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas, which 
can become sanctuaries for large numbers of 
elk. Shifting the hunt one week later is 
consistent with later migrations and will 
improve harvest effectiveness (see Figure 10). 
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General elk harvest patterns in GRTE 
would continue to be based on need for harvest, 
summer segment population estimates, herd 
status relative to population objective, herd 
demographic parameters, herd-wide 
distribution of harvest, and mitigation for 
impacts on other resources and visitor 
activities.  

Elk herd population objectives are 
reviewed every five years by the Wyoming 
Game and Fish Commission and adjusted as 
necessary. Agencies will collaborate with the 
WGFD in the public process of reviewing and 
adjusting the future Jackson elk herd 
population objective. Lowering the population 
would help compensate for reduced use of 
traditional native winter range and increased 
growth of short-distance migrants, which has 
led to significant increases of winter elk 
concentrations on the NER. 

The annual fall/winter arrival of elk to the 
NER during the past several decades has been 
occurring progressively later. This trend may 
necessitate extending the elk-hunting season 
later into the year to achieve harvest 
objectives.  

Bison hunts on the NER (bison hunting is 
prohibited in GRTE) would see little initial 
change (Table 4). Consideration would be given 
to later end dates that are commensurate with 
delayed feeding, and possible escorted hunting 
in the South Unit to help with distribution. 
Special limited hunts designed to discourage 
bison from attempting to leave the NER via 
the south boundary into the town of Jackson 
will also be considered. If progress toward 
reaching the herd objective of 500 animals 
continues and the objective is reached, WGFD 
will adjust harvest quotas in the context of the 

objective, as necessary, to address population 
changes through time.  

A cattle guard was installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson. This will reduce the 
potential for dangerous human/wildlife 
interactions.  

Currently, the effectiveness of NER late-
season harvest regimes is affected by 
December 1st winter closures immediately east 
of the refuge on BTNF lands. Extensive elk 
telemetry data suggest that delaying the 
winter closures could aid elk management 
objectives, but also that elk are sensitive to 
hunting pressure that can cause elk movements 
to areas that cause management issues for 
WGFD. NER officials will work with BTNF 
and WGFD officials to explore the possibility of 
allowing hunting in limited areas after 
December 1 in the future.  

 

Figure 11. Framework for harvest strategy under the 
step-down plan 
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Figure 12. Areas with high potential for conflict of elk and bison with human activities. Significant 
elk or bison movements to these areas from NER during winter months could result in changes 
and/or review of the step-down plan. 
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Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, 
and animal-fed-days would be monitored, and 
the resulting information would be used to 
inform ongoing evaluation of elk and bison 
management harvest programs (Figs. 9 and 
11). 

Hazing 
No change in hazing practices is anticipated 

initially under this Step-Down Plan framework.  

Private Lands Mitigation 
Delaying the onset of NER, feeding is 

likely to result in changes in bison and elk 
distribution (Appendix A). Some elk or bison 
may move to private lands in search of forage. 
Of greatest concern is the potential for elk or 
bison to commingle with cattle of cow/calf 
operations, where brucellosis transmission 
could have considerable consequences, such as 
requiring depopulation of the cattle herd.  

Several strategies would be employed to 
mitigate potential problems (Table 4), including 
providing incentives for non-breeding cattle 
operations (because brucellosis transmission to 
slaughter-bound cattle is not economically 
important), increased fencing in some limited 
areas to separate elk/bison from livestock feed 
lines, haze elk/bison away from livestock feed 
lines and purchase private lands easements or 
leases to prevent co-mingling. A vital 
component in implementing these mitigation 
measures is to establish three seasonal Wildlife 
Conflict Technician positions that are 
supervised by the WGFD. These Technicians 
are also critical to the success of an expanded 
monitoring program vital to the Step-Down 
Plan (see Monitoring section below). 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends that will help evaluate the 
effectiveness of Step-Down Plan mitigation 
efforts.  

Preventing elk and especially bison from 
entering the Town of Jackson is essential in 
maximizing public safety and minimizing 
private property conflicts. Currently, bison are 
hazed northward when they drift south of 
Miller Butte. A cattle guard was installed on 

the Refuge Road just north of Broadway 
Avenue. This barrier is designed to prevent 
elk/bison from entering the Town of Jackson. 

Vegetation Restoration/Protection 
The varied approaches to restore the Kelly 

Hayfields in GRTE (4,500 acres) was initiated 
in 2008 following 2 years of research and field 
studies (Moeny 2008) (see Figure 13).  

The approach to ecological restoration 
includes serial treatments to  

1) remove non-native species (e.g., herbicide 
application and prescribed burning);  

2) seed native shrub, grass, and forb species; 
and  

3) treat subsequent invasive plants by 
applying herbicides and, where 
appropriate, construct temporary fences to 
protect recently seeded pastures from 
colonization of non-native species and 
damage from large herbivores during early 
phases of restoration.  

Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 
1,235 acres within 7 pasture units are currently 
under restoration treatment and 3,265 acres 
remain non-native grass pasture (as of 2016; 
Figure 13). The non-native grass pastures are 
divided into 13 pasture treatment areas and are 
projected to be restored by 2035. As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acres are considered fully 
restored. Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas. 
All 1,235 acres that are underway toward 
ecological restoration are being monitored for 
native plant establishment, invasive plant 
infestations, including cheatgrass spread. Park 
staff will continue to monitor and adaptively 
adjust treatments and restoration strategies 
according to our results. 
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Figure 13. Units and status of the Kelly Hayfields ecological restoration effort in Grand Teton National Park, 
March 2016 

 

OBJECTIVE 
1) Maintain bull-to-cow ratios in park summer 

herd (Table 1). 

National Park Service management policy 
(NPS 2006) provides guidance for maintaining 
naturally regulated wildlife populations, free 
from the impacts of humans, to the greatest 
extent possible. The final BEMP identified a 
goal of maintaining park elk bull:cow ratios (a 
common way of expressing sex and age ratios 
in wild ungulate populations) near 35 adult 
bulls per 100 adult cows, based on estimates of 
what this ratio would be in a herd free from the 
effects of human harvest. The sex and age 
ratios of most North American elk populations 

are affected by sport hunting and herd 
managers generally maintain lower bull ratios.  

Harvest 
Based on summer bull ratios for elk in 

GRTE that were chronically below 35 bulls:100 
cows, permit types for the park’s elk reduction 
program (ERP) went to “antlerless only” in 
2012. Additionally, the “antlerless only” hunt 
structure aligns with primary objective and 
intent of the ERP. ERP permit structures in 
the park will likely remain antlerless. Park and 
refuge officials will work together to support 
this goal as expanded refuge hunting 
opportunities are considered.  
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
Winter Feeding:    
  Feed Pelleted alfalfa Pelleted alfalfa No change 
  Ration Full ration average: 

8-12 lbs./day/elk 
No Change  No change, to minimize calf 

mortality. Note average 
daily ration over the entire 
feed season is lower than a 
full ration because feed rate 
is gradually increased at the 
beginning of the feed 
season and gradually 
reduced at the end to 
facilitate rumen acclimation  

 20-22 lbs./day/bison 20 lbs./day/bison  
  Start criteria:    
   Available standing 
forage 

300 lbs./acre, as measured 
at traditional key index 
sites 

Generally later; index sites 
to be increased in number 
and distribution 

Influencing factors: 
-time of season 
-forage availability 
-number of elk/bison on 
NER 
-elk/bison distribution 

  End criteria:    
   Available forage Based on a snow cover 

index and subjective 
estimate of when residual 
or new forage is adequate 

Generally 1 week earlier 
than current management 

Ongoing development of 
more objective criteria for 
future implementation  

Monitoring:     
 Animals on feed Mid-winter census Elk/bison fed days1  
 Proportion of JEH on NER Mid-winter census Mid-winter census  
 feed    
 Calf mortality  2008-2015 Average: 

3.3% (range 1.1-9.0%) 
Potentially higher than 
current levels but less 
than native winter range 

 

 Elk/bison distribution – 
collars 

Almost no documented 
use of private lands during 
feeding operations 

Unknown, but likely higher 
use of private lands than 
current management 

 

 Elk Winter mortality (all 
age  
classes) 

2008-2015 Average: <=3%  

 1.2% (range 0.6-1.9%)   
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
 Elk summer range 
segment Proportions for 
NER wintering elk 

Approximately 
-40% GTNP North of 
Moose 
-35% South Snake River 
-10% Gros Ventre/Flat 
Creek 
-10% Teton Wilderness 
-5% Southern Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

Based on summer 
distribution of elk that were 
randomly radio collared on 
NER. 

Harvest, National Elk 
Refuge elk: 

   

  Frequency Annual Annual  
  Begin Date 2nd week October No Change Modified as necessary 
  End Date 3nd week December No Change Modified as necessary 
  Structure  - 1 week initial drawing - 1 week initial drawing  
 - 1 week left over 1st 

served 
- 1 week left over 1st 
served 

 

 - partial week alternate - partial week alternate  
 -daily 1st served alternates - daily 1st served 

alternates 
 

 Refuge permit types - 1st week any elk - Primarily antlerless only   
- Antlerless only remainder 
of season 

- limited any elk permits 
throughout season 

  
  Access Restrict access to specific 

locations 
Restrict access to specific 
locations 

 

 Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk 
Refuge bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

Hunting Season Structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf per 

state license 
Any bison or cow/calf per 
state license 

 

Access Restrict access to specific 
locations 

Restrict access to specific 
locations 

 

Hunt area boundaries Limited to north of Nowlin 
Creek area 

Consider escorted hunting 
in South Unit as needed 

Guided hunts in South Unit 
when authorized 

Harvest, Grand Teton NP 
elk: 

   

  Frequency As needed As needed  
  Begin Date 3rd week October 3rd week October Modified as necessary 
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Table 4. Comparison of current and primary step-down plan components and parameters 

Action Current Management Management Comment 
  End Date 2nd week December 2nd week December Modified as necessary 
  License types Antlerless only Antlerless only2  
  Special regulations: Cartridge limits Cartridge limits  
    Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton 
NF, Elk Hunt Area 80: 

   

  Begin Date    
  End Date  15-Dec Would require change in 

winter closure dates 
Harvest, Elk Hunt Area 78    
Structure   Changes at discretion of 

WGFD 
License Types    
Private Lands Mitigation:    
  Cattle commingling  Incentives for non-

breeding operation 
 

  Hay depredation  Increased fencing  
  Landscape damage    
  Easement acquisition    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, native 
seed propagation and 
planting, and protection 
and maintenance of 
restored pastures 

Same as Current 
Management for 
remaining non-native 
grasslands in Kelly 
Hayfields 

 

Notes: 
1Number elk and bison on feed per day, totaled by feeding season.  
2Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

 
 
 

STRATEGIES CONSIDERED BUT REJECTED 
 
The BEMP considered several additional 

strategies for elk and bison management that, 
for a variety of reasons, were not selected for 
implementation in the preferred alternative 
and Record of Decision. The agencies 
reconsidered a subset of these during the 
development of this Step-Down Plan (Table 5). 
Since they were not part of the ROD, 

additional NEPA compliance would be 
necessary to incorporate any of them into this 
Step-Down Plan, and they are not being 
considered at this time.  

Models of System 
Dynamics  

Models provide a simplified representation 
of the biological system being managed. We 
will use modeling to quantify the effects of our 
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management actions on two key responses of 
interest, elk distribution, and elk calf winter 
mortality. There are suites of possible factors 
that affect the proportion of elk on NER 
feeding grounds versus native winter range. 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix C). 
Over time, this will allow us to assess whether 
changes in elk distribution were the result of 
our management actions or due to factors 
outside of our control. 

. 

An increase in elk calf winter mortality is a 
potential result of reduced feed season length. 
Several factors influence elk calf winter 
survival on NER (Figure 14). Models will be 
used to assess the effects of available forage on 
elk calf winter survival (Appendix D). Over 
time, this will allow us to assess the effects of 
our principal management strategy (reducing 
feed season length) relative to elk calf winter 
survival. 

 

Table 5. Strategies considered but rejected 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For Step-
Down Plan discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
Step-Down Plan because current hunting programs 
appear effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs./elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

Private Lands Hunting Coordinator The WGFD contacted private landowners and ranchers in 
the Spring Gulch area and discussed this concept to 
enhance elk harvest of short distance migrants. Generally, 
landowner interest was low. 

Notes: 
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf  
2 USFWS and NPS 2007? 

 

http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf
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Figure 14. Diagram of factors influencing bison and elk-fed-days on the NER and elk calf winter survival 

 
 

 
Figure 15. Diagram of outcome influences from BEMP (USFWS 2007a) 

 



 

Monitoring  
 

Feeding Initiation 
Monitoring 

NER uses weekly field estimates of the 
amount of forage available to elk to determine 
feeding initiation date. Currently 
measurements are taken at key index sites 
representing areas preferred by elk on NER 
(see Appendix B). These methods will be 
enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the 
southern half of NER; 2) increasing the 
precision of estimates at each site by increasing 
the number of observers; and 3) extending the 
monitoring period later in the winter to assess 
the relationship between available forage and 
elk and bison distribution. 

To represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be 
added. Historic elk distribution mapping and 
elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on 
southern NER are associated with moderate to 
high forage production and green vegetation. 
Because the distribution of forage production 
and greenness characteristics vary annually 
based on irrigation and precipitation patterns, 
we will annually map areas preferred and not 
preferred by elk and sample sites will be 
randomly selected within each of these mapped 
categories. At least three historic key index 
sites, three random sites in areas preferred by 
elk, and three sites in areas not preferred by 
elk will be sampled each week from late 

December through the initiation of 
supplemental feeding. 

Currently the NER biologist is the only 
person trained in the techniques used to 
estimate available forage (see Appendix B). At 
least two additional personnel will be trained in 
these techniques. This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.  

Currently NER and WYGFD biologists 
monitor available forage conditions at least 
weekly from late December until average 
available forage at key index sites nears the 
threshold level of 300 lbs. per acre and feeding 
is initiated. The principal Step-Down Plan 
strategy is to delay the initiation of 
supplemental feeding after average forage 
production reaches the 300 lbs./ac level at key 
index sites. Therefore, the monitoring period 
will be extended to include this period of 
delayed feeding.  

Proportion of Elk 
Wintering on NER 

A principal Step-Down Plan goal is to 
reduce the number of elk wintering on NER. 
Our strategy will be to effect redistribution of 
elk to native winter range from NER over time 
via shortening the duration of the feed season, 
and slowly conditioning elk to seek food 
elsewhere. As feeding periods are shortened, 
the probability of younger elk age classes 
discovering NER feeding grounds will be 
reduced, and, hypothetically, that proportion of 
the Jackson elk herd that utilizes NER feeding 
grounds will decline over time. We will 
measure this effect by examining changes in 
the winter distribution of the Jackson elk herd. 
WGFD annual trend/classification count data 
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provide a multi-year baseline data set to 
measure changes in the winter distribution of 
the Jackson elk herd and categorizes 
observations by location. In each year, we will 
calculate the proportion of total classified elk in 
the Jackson elk herd that are classified on 
NER feeding grounds. We will compare the 3-
year running average post Step-Down Plan 
implementation to the pre-implementation 
baseline. The pretreatment baseline will be 
comprised of data from 2008 2016, a period that 
represents BEMP implementation prior to 
Step-Down Plan actions (Figure 16).  

 

 
Figure 16. Proportion of Jackson elk herd on NER 
feeding grounds during BEMP implementation 

Elk Fed Days and Bison 
Fed Days 

The BEMP and Step-Down Plan implicitly 
assume that the transmission rate and 
prevalence of elk and bison diseases are density 
dependent and positively correlated with the 
number of elk and bison utilizing feeding 
grounds and the number of days they are fed. 
We further assume the variables elk-fed-days 
(EFD) and bison-fed-days (BFD) are a proxy 
for these conditions. EFD and BFD will be 
calculated annually for each species based on 
the following formulas:  

EFD= ∑ Total elk counted on feed 
during daily feeding ground counts for 
duration of feed season 

BFD= ∑ Total bison counted on feed 
during daily feeding ground counts for 
duration of feed season 

Because EFD and BFD are influenced by 
feed season length and the number of animals 
on feed, the Step-Down Plan strategy of 
delaying the initiation of supplemental feeding 
will inherently reduce the number of EFD and 
BFD through a reduction in average feed 
season length. We believe that EFD will be 
further reduced by encouraging a greater 
proportion of the Jackson elk herd to winter on 
native winter range, thereby reducing the 
number of elk occupying NER feeding grounds. 
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post 
Step-Down Plan implementation compared to 
mean EFD and BFD from 2008−2015. The 
running average is an appropriate comparison 
because it will help account for wide annual 
variation in EFD and BFD associated with 
winter severity (Figure 17). 

 
Figure 17. Elk-fed-days (EFD) and Bison-fed-days 
(BFD) after implementation of the BEMP but prior to 
the implementation of the Step-down plan 
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Elk Winter Mortality 
Monitoring 

NER has used consistent methods to 
monitor winter elk mortality since 1982. Each 
winter NER biologists and other refuge staff 
conduct a survey of all non-hunting related 
winter elk mortalities that occur on NER from 
November through April. Mortalities are 
tallied by age/sex class and percent mortality is 
calculated using the corresponding number of 
elk classified on NER feeding grounds as the 
denominator. We will continue to monitor elk 
winter mortality using the same methods post-
Step-Down Plan implementation, which will 
allow trend comparisons to the pre Step-Down 
Plan baseline (Figure 18). Under the Step-
Down Plan framework, we believe the 3-year 
running averages for total and elk calf winter 
mortality will be within the range of variation 
exhibited by the pre Step-Down Plan baseline. 
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality. Post-Step-Down Plan 
mortality in excess of these levels may warrant 
shortening the feeding initiation delay in 
subsequent years. 

 
Figure 18. Total elk (blue) and calf (red) winter 
mortality, percent 

Elk Collaring 
One of the Step-Down Plan’s principal 

strategies is to shorten the length of the feed 
season to encourage elk use of native winter 
range, but we anticipate that this strategy will 

also result in an increase in elk conflicts on 
surrounding private land in the town of 
Jackson and the Spring Gulch areas, potentially 
including large groups of elk. To quantify this 
effect and provide real-time information to 
WGFD and NER managers to facilitate a 
response, we propose maintaining a sample of 
50 GPS-collared elk that winter on NER 
throughout the Step-Down Plan 
implementation period. Forty-five elk 
represents approximately 0.5% (1 in 200) of the 
NER winter elk population. This sample size 
will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups 
of mature bull elk, but it will be sufficient to 
detect and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
Step-Down Plan baseline data. 

NER has elk GPS-collar data available 
from the 2008-2013, which represents the post-
BEMP, pre-Step-Down Plan baseline period. 
We hypothesize that elk movements from NER 
to surrounding private lands will increase 
during the Step-Down Plan implementation 
period compared to the pre-treatment baseline. 
This will be tested by comparing the number of 
incidents that elk left NER for surrounding 
private lands (per elk/per year), and the 
proportion of elk GPS fixes on NER versus 
private lands during time periods of interest. 
The principal period of interest is late 
December−March because this represents the 
period after the NER elk hunting season, and 
prior to, and during, NER feeding operations. 
This is the season when changes to the NER 
feeding program would likely result in elk 
distribution changes.  

Thirty adult cow elk were captured on 
NER feeding grounds in February 2016 and 
Telonics Iridium GPS collars were deployed 
with a 90-minute fix interval. Collars will be 
deployed on up to 50 additional adult cow elk in 
February-March 2017. Given 83% annual 
survival for adult cow elk in the Jackson elk 
herd (Cole and Foley et al. 2015) and 3-year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2018 
and 2019 to maintain the 50 elk desired sample 
size over the life of the Step-Down Plan 
implementation period. 
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Ancillary data that will be collected and 
analyzed during the elk capture and collar data 
analysis includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 

Disease 
The primary purpose of limiting reliance on 

supplemental feeding is to reduce the 
prevalence of endemic elk and bison diseases 
and mitigate transmission risk associated with 
the introduction of novel diseases. We 
hypothesize that brucellosis seroprevalence 
will decline post Step-Down Plan 
implementation. There are no recent 
brucellosis seroprevalence data for elk on the 
NER, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each 
elk will be tested for brucellosis exposure. The 
2016 Brucellosis seroprevalence rate will be the 
pre-treatment baseline to evaluate post Step-
Down Plan change. Chronic wasting disease 
(CWD) has been monitored in the Jackson elk 
herd since 1997, and since 2008, it has been 
monitored with sufficient sample size to detect 
1% prevalence with 95% confidence. No CWD 
positive cases have been detected in the 
Jackson elk herd, which given the long term 
persistence of the disease, provides 
overwhelming evidence that CWD is not 
currently endemic to the Jackson elk herd. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the Jackson elk herd is 
inevitable. Early detection is critical to ensure 
a management response; therefore, ongoing 
monitoring at sample sizes sufficient to detect 
1% CWD prevalence with 95% confidence is 
necessary. CWD is sampled by testing tissues 
collected primarily from hunter-harvested elk, 
and experience suggests that two full time 
technicians working from September-
December are necessary to ensure minimum 
sample size. Typical costs associated with two 
technicians are $32,000 per year.  

Data Collected for 
Modeling 

To facilitate modeling, we will collect data 
on the following associated variables (Table 6). 
The table lists variables and how they relate to 
our efforts to use modeling to explain changes 
in elk distribution and elk calf mortality 
relative to our principal action of reducing feed 
season length. 

Evaluation/Future 
Management 

Modifying elk and bison behavior while 
reducing supplemental feeding will require a 
long-term and sustained commitment. Change 
is unlikely to happen fast, and interpreting 
effects of management actions will be 
complicated by varying environmental 
conditions from year to year. Consequently, we 
anticipate that the strategies outlined in this 
plan will be in place for a minimum of 5 years, 
after which an initial evaluation of the program 
will be made. Actions completed each year, the 
results of monitoring programs, and any 
proposed changes in course will be presented at 
an annual management Step-Down Plan 
update/report, completed by NER staff by the 
end of March for the previous year.  

Consistent with objectives outlined in the 
BEMP, the long-term goal of this plan is reduce 
the reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on NER, 
GRTE, and USFS lands, and on NER 
cultivated forage. However, because there is no 
precedent for what this plan proposes, there 
are few responses to proposed management 
actions that can be predicted to a degree of 
certainty commensurate with establishing 
definable thresholds or other objective criteria 
for success in the short term.  
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Frequently Asked Question: 
Question: 
Why is the Step-Down Plan vague regarding the 
magnitude in the reduction of feeding days and 
specific triggers that would lead to either more 
aggressive or conservative reduction in feeding 
days? 
Response: 
 This is the first time that the strategy of delaying 
feed season initiation has been employed to reduce 
reliance on supplemental feeding. There is 
uncertainty regarding the effects of this strategy on 
elk and bison distribution and elk winter mortality; 
therefore, it is important to maintain flexibility in plan 
implementation to avoid significant unintended 
negative consequences. Unintended negative 
consequences the Step-Down Plan seeks to avoid 
include 1) elk or bison moving to areas where they 
damage property, risk human safety, or commingle 
with livestock, and 2) elk winter mortality levels 
significantly higher than baseline levels. 

 
Factors that will be considered in 

evaluating the success of the program will 
include the trend of EFD and BFD, type and 
frequency of private lands conflicts, the 
proportion of the Jackson elk herd wintering on 
the NER, presence or absence of CWD and 
other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These complex, 
dynamic, and interwoven components make up 
the framework for decreasing reliance on 
supplemental feeding. As such, the effects of 
changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
In the context of this larger framework, 
however, we believe evaluation of the trend in 
EFD and BFD will be most important after the 
first 5 years of Step-Down Plan 
implementation. The direction and magnitude 
of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend in EFD and BFD, with 
greater magnitudes indicating higher degrees 
of success. However, determinations of overall 
program success will necessarily include 

evaluation of all system components. For 
example, gains in reduced feeding come could 
be accompanied by an increase in private land 
conflicts, which would affect overall success 
determinations. While the overriding strategy 
will be to decrease feeding as aggressively as 
possible while gauging effects on other system 
components, overall measures of program 
success through time will necessarily involve 
evaluating a matrix of effects. These 
evaluations will be included in annual Step-
Down Plan reports. 

As proposed and new management 
strategies are implemented and evaluated 
under this plan, at some point in the future it 
may become apparent that meeting reduced 
feeding goals will not possible without reducing 
elk and/or bison population objectives. 

Population objectives for both herds are set 
by Wyoming Game and Fish Commission and 
are evaluated regularly by WGFD personnel, 
including public review through annual season 
setting meetings. The BEMP supported the 
State herd objectives of 500 bison and 11,000 
elk due to NEPA requirements, any further 
consideration of reduced herd sizes by the 
NER or GRTE are beyond the scope of this 
plan. However, Wyoming Game and Fish 
Commission changes to Jackson bison or elk 
herd objectives are not constrained by the 
BEMP.  

Investigating the potential effects of 
climate change on elk and bison management 
will also be important in the long-term. During 
implementation of this plan, we will collect a 
variety of data that could be drawn upon for 
this purpose. 
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Table 6. Elk winter distribution and elk calf mortality variables 

Variable Source Elk Winter 
Distribution Model 

Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER Feeding 
grounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Elk Winter Mortality 
(calf) 

NER elk winter mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feeding ground estimates of elk 
and bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 

 
 



 

Public Outreach and Education 
 
The practice of winter feeding is inexorably 

woven into the historic fabric of Jackson Hole. 
Elk are identified with the rich and unique 
legacy for which Jackson Hole is known around 
the world. De-emphasizing the supplemental 
feeding program will be a major paradigm shift 
for the residents of Jackson Hole, Teton 
County, and the State of Wyoming.  

An effective Public Outreach and 
Education program is essential for effective 
Step-Down Plan implementation. The practice 
of feeding elk evokes passionate responses 
from those that oppose and those that support 
this practice. The general public and especially 
key stakeholder groups must understand the 
biological needs for and strategies of the Step-
Down Plan in order to gain general consent to 
modify longstanding elk/bison herd 
management methods.  

A detailed communication plan to guide 
outreach and education efforts can be found in 
Appendix C.  

 



 

Schedule 
 

Table 7. Proposed implementation schedule for the Step-Down Plan  
Action Date 
Public outreach and education November 2016 
Initiate private lands conflicts mitigation contacts/actions January 2017 
Implement enhanced forage monitoring  January 2017 
Initiate changes in supplemental feeding protocol January/February 2017 
GPS Collar 30-40 elk (Iridium platform) March 2017 
Monitoring/Evaluation/Annual Report June 2017 

 
  



 

 

Budget 
 

Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
National Elk Refuge:      
Monitoring:      
   Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

   Bison/elk fed days      
   Mid-winter census      
   Elk summer herd segment distribution1      
   Expanded standing forage estimates1      
   Chronic Wasting Disease, 2 seasonal bio.-
techs 

$32,000 
$32,000 $32,000 $32,000 $32,000 

   Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier maintenance at NER south 
entrance 

$500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting 

$2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
   Easements / Leases (Private Foundations) 

Est. Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

Est. 
Above 
$1,000,000 

   Conflict mitigation technicians (WGFD) $91,000 $91,000 $91,000 $91,000 $91,000 
Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      
Grand Teton National Park:      
Monitoring:      
   Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
   Collaborative elk monitoring (GRTE portion) $5,000 $5,000 $5,000 $5,000 $5,000 
Vegetation Restoration/Protection      
   Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
   Temporary bison fencing $24,000     
   Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
   Hayfields restoration $84,000 $70,000 $70,000 $31,000  
   Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review) 
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Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 
Year 

1 2 3 4 5 
   Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
   Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
   CWD monitoring (0.15 FTE, GS-6) $7,000 $7,000 $7,000 $7,000 $7,000 
   Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; supplies, 
and permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish Department:2      
Subtotal      
Grand Total      
Notes: 
1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and support staff; 
supplies, and permitting.  
3Through Interagency Agreement 
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Frequently Asked Questions 

Question 
Why is the Step-Down Plan vague 

regarding the magnitude in the reduction of 
feeding days and specific triggers that would 
lead to either more aggressive or conservative 
reduction in feeding days? 

Response 
This is the first time that the strategy of 

delaying feed season initiation has been 
employed to reduce reliance on supplemental 
feeding.  There is uncertainty regarding the 
effects of this strategy on elk and bison 
distribution and elk winter mortality; 
therefore, it is important to maintain flexibility 
in plan implementation to avoid significant 
unintended negative consequences. 
Unintended negative consequences the Step-
Down Plan seeks to avoid include 1) elk or 
bison moving to areas where they damage 
property, risk human safety, or commingle 
with livestock, and 2) elk winter mortality 
levels significantly higher than baseline levels. 

Question 
Why were reductions to the Jackson Elk 

Herd and Jackson Bison Herd population 
objectives not considered as a strategy to 
reduce reliance on supplemental feeding? 

Response 
 The BEMP has clear population objectives 

of 5,000 elk wintering on NER and 500 

wintering bison. Modifying those population 
objectives would require additional NEPA 
analysis.  The BEMP also agreed to support 
State elk herd objectives.  The WGFD 
completed a public process in 2016 to set the 
population objective for the overall Jackson 
Elk Herd, and that objective remains 
unchanged at 11,000 elk. 

Question 
The BEMP has an objective of 5,000 elk 

wintering on NER.  Why has that objective not 
been achieved through increased elk harvest? 

Response 
The overall Jackson Elk Herd population 

has declined and is currently close to the 11,000 
elk objective, but the number of elk wintering 
on NER has been well above the 5,000 elk 
objective since implementation of the BEMP in 
2007 (mean =7,100 elk). When the analysis was 
conducted for the BEMP, elk winter 
distribution data suggested that 5,000 elk could 
winter on NER while still maintaining 11,000 
elk in the Jackson Elk Herd overall.  However, 
the proportion of the Jackson Elk Herd that 
winters on NER has increased significantly 
over time, and based on current elk 
distribution it is no longer possible to winter 
5,000 elk on NER and maintain 11,000 elk in 
the overall Jackson Elk Herd. Although 
increasing elk harvest above current levels 
would likely allow us to achieve the 5,000 elk 
objective for NER, it would also reduce the 
overall Jackson Elk Herd population below the 
11,000 objective.  If increasing elk harvest in 
not plausible, the only other option to meet the 
5,000 elk objective on NER is to change winter 



44 Draft Step-Down Plan Bison and Elk Management 

elk distribution, which is the principal strategy 
of the Step-Down Plan. 

Question 
Why is your principal strategy to delay the 

start of the feed season? 

Response 
By delaying the start of the supplemental 

feed season we decrease the probability that 
elk that use native winter range or state feed 
grounds will discover NER feed grounds.  
Because elk use of feed grounds is a learned 
behavior, over time this could increase the 
proportion of elk that winter on native winter 
range, reduce the number of elk that move 
from the Gros Ventre drainage to NER, and 
decrease the NER wintering elk population.  
The resulting shift in elk distribution would 
allow us to achieve the 5,000 elk objective for 
NER.   Because 5,000 elk and 500 bison is close 
to the estimated carrying capacity of NER 
habitat, less feeding will be necessary at these 
population levels. 

Question 
Will delaying the start of the feed season 

result in elk starvation? 

Response 
Our goal is to delay elk feeding a sufficient 

amount of time to affect elk distribution 
without causing an increase in elk mortality.   



 

Appendix A 
Summary of Potential Impacts 

 
Summary of primary potential impacts associated with reduced supplemental feeding, as 

identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 
· Jackson elk herd objective of 11,000 would be maintained. 
· New Jackson bison herd objective of 500 established. 

Winter Feeding 
· Supplemental feeding could be delayed or could occur earlier compared to current practices. 
· Changes [to feeding program could] include alterations in the timing of feeding and 

providing supplemental feed in fewer years. 
· Ration or pellet composition might need to be changed. 
· Supplemental feeding would be initiated according to established criteria, including pre-

winter forage production, assessments of forage utilization (done jointly by WGFD and 
NER personnel), elk condition and movements, and potentially on the January 1 index of 
winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

· Mechanical means could be used to increase forage access for elk after snow crusting events. 
· Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
· Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
· Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 
· Elk densities on the NER would decline due to more reliance on standing forage and wider 

distribution. 
· Elk use of lands surrounding the NER would increase, including: 

§ USFS lands east of the NER 
§ Gros Ventre feedgrounds possibly 
§ Southern GRTE 
§ State feedgrounds south of the NER 
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· Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, 
and Gros Ventre segments. 

· As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

· Elk and bison distribution would increase as the animals relied more on native winter range. 
· Fewer animals would be present on the refuge. 

Mortality 
· As supplemental feeding is reduced, natural factors such as climate and native forage 

availability would have a greater influence on numbers, movements, distribution, and 
mortality. 

· More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

· Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 

· Late winter calf ratios could decrease as a result of higher winter calf mortality 
· Average winter mortality on the refuge would increase from 1%–2% annually to an 

estimated 1%–5%. 
· Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 
· Reductions in supplemental feeding or elk numbers would reduce the potential for impacts 

due to tuberculosis, septicemic pasturelosis, and CWD. 
· The health and sustainability of the Jackson elk herd would be increased gradually as 

supplemental feeding was reduced and there was greater reliance on standing forage and 
wider ungulate distribution. 

· Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
· Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 
· The agencies would work closely with the WGFD and landowners, including livestock 

producers, to coordinate actions that would prevent conflicts due to elk dispersal and to 
defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

· Private land conservation easements within NER boundaries would promote wider 
distribution.  



 

Appendix B 
Monitoring Supplemental Materials 

Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 

determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on 
the ground.  The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. 
per acre (each gram is equivalent to 100 lbs. per acre).  During annual forage production sampling, 
refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 
years, and 33% of Cole’s estimates have been verified by clipping and weighing. Therefore, Cole will 
be the principal estimator, but additional personnel will be trained in these techniques to provide 
redundancy in the event of personnel changes and to increase the number of observers to facilitate 
estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward 
when snow cover is limited, but estimating how much of the forage is accessible to elk when snow is 
dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if 
the area under the sample ring is covered with snow, only forage that can be exposed with a gloved 
hand will be included in the estimate of available forage.  Forage that is fouled with manure and/or 
flush with the ground due to trampling and/or encrusted in ice will not be included in the estimate 
of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an 
equivalent lbs./acre value (1 gram=100 lbs./acre).  The arithmetic mean of available forage 
(lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 
3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New 
randomly selected sites within areas preferred by elk, and 3) New randomly selected sites in areas 
not preferred by elk.  Historic key index sites were not randomly selected, but were instead 
selected to represent areas most preferred by elk on the south end of NER.  These were the sites 
used to determine when supplemental feeding would be initiated from 2007 until the 
implementation of the Step-Down Plan.  To facilitate comparison with pre-Step-Down Plan data, we 
will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post Step-Down Plan implementation we will delay feeding initiation by 
2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred 
by elk.  This will enable us to quantify the relationship between mean forage availability at historic 
key index sites and random sites over time. 



 



 

Appendix C 
Communication Plan 

Communication Goals 
PRIOR TO THE STEP-DOWN PLAN’S IMPLEMENTATION 

· Utilize a variety of outreach methods to inform the public on the goals and timing of the 
Step-Down Plan implementation and possible effects on wintering herds. 

· Utilize a variety of outreach methods to inform the public on public comment opportunities. 
· Identify and coordinate key messages and outreach with USFWS regional and national 

offices, State and federal agency partners, non-profits, elected officials, and other identified 
audiences. 

DURING THE STEP-DOWN PLAN’S IMPLEMENTATION 
· Continue to utilize a variety of outreach methods to describe current management actions as 

well as measurable and noticeable changes on the landscape, in animal behavior, or in animal 
health. 

· Provide a comprehensive overview of the Step-Down Plan by providing links and references 
to previous outreach and background information. 

Communication Objectives 
· Work with current media contacts to promote news of the Step-Down Plan via print, radio, 

Web, and social media platforms. 
· Utilize new media and social media tools to provide information on why the Step-Down Plan 

was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

· Plan, coordinate, and execute public meetings to allow for public comment and questions on 
the plan. 

· Develop and provide methods for the public to submit written comments on the Step-Down 
Plan. 

· Monitor print media on Refuge elk and bison management to see how the Step own Plan 
objectives and reactions are being portrayed to the public. 

Current Outreach Resources 
· National Elk Refuge web site 
· National Elk Refuge news release list 
· (approximately  300 contacts) 
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· National Elk Refuge Twitter site (1,039 followers) 
· Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
· Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
· Display panels in the Visitor Center theater for temporary displays 

Available Supporting Outreach Resources 
 

· USFWS Mountain–Prairie External Affairs staff 
· USFWS Mountain–Prairie web site, including the 
· “Top Stories” feature 
· USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
· USFWS National Wildlife Refuge System 
· Facebook page 
· USFWS Facebook page 

Previous Outreach Efforts 
· NER routinely writes and disseminates news releases on Refuge management activities, 

including the Comprehensive Conservation Plan, supplemental feeding, herd health 
monitoring, and forage production.  

· Post the above news stories as Content. 
· Management System (CMS) articles. 
· Post CMS news story promos so they prominently appear on the home page, linking readers 

to the articles. 
· Send out Twitter messages linking viewers back to the news stories. 
· Prepare, upload and provide links to Adobe PDF versions of news stories with additional 

photos where additional images are available and/or help understand or visualize the 
content. 

· Utilized the Conservation link on the web Content 
· Management System to post information about 
· the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
· Retained and provided a link to the original Bison and Elk Management web page 

(http://www.fws. gov/bisonandelkplan/) that was developed during the planning process. 
The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

Additional Outreach Opportunities 
· Public meetings in Jackson and other identified locations. 
· Service produced video; video could be posted to the National Elk Refuge’s multimedia web 

page, or USFWS Mountain–Prairie home page “Top Video” feature. 
· Live radio interview on KHOL (Jackson, WY radio) 
· Wyoming Public Radio interview with Refuge management staff 

http://www.fws.gov/bisonandelkplan/)
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· Interviews with local print media sources 
· Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of 

Commerce board meetings, and interagency breakfast meetings (with Federal agencies and 
local elected officials). 

Target Audiences 
INTERNAL 

· Regional and National USFWS Leadership 
· Refuge permanent staff 
· Refuge seasonal staff 
· Refuge volunteers 

EXTERNAL 
· Congressional representatives 
· State of Wyoming leadership 
· Federal agency partners, particularly Grand Teton National Park and the Bridger–Teton 

National Forest 
· Wyoming Game & Fish Department 
· Other NER partners, including county and town agencies and local nonprofit organizations 
· Local elected officials 
· Private landowners in proximity to the National 
· Elk Refuge or neighboring Federal lands 
· Tribes 
· Local and state media 
· Local public 

Key Outreach Topics 
· Overview of BEMP objectives 
· Strategy to change elk/bison behavior 
· Threat of disease 
· Natural mortality rates 
· Anticipated winter distribution changes for bison/elk 
· Mitigate negative effects on private lands 
· Change elk behavior and distribution while avoiding increased mortality. 
· Explain the historic reasons a supplemental feeding program began and why it was 

continued.   
· Explain the NER’s limited large ungulate carrying capacity and the disproportionate 

impact of bison on available forage; 1 bison is equivalent to 3 elk. 



 

Appendix D 
Models 

Elk Winter Distribution Models 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 

influence elk winter distribution using a generalized linear mixed effects model (GLMM). A GLMM 
can account for a proportional response variable (i.e., constrained to the interval 0–1) using a log 
link and binomially-distributed errors.  A GLMM also includes fixed and random effects, with the 
latter capturing residual model variance otherwise not explained by fixed effects.  Year will be 
including as a random effect, providing several benefits.  First, we don’t assume years are 
independent and comprise all of the factor levels of interest.  Instead, the effect of year is treated as 
a random variable, with individual year effects realizations of that distribution.  This allows 
inference to non-sampled factor levels, i.e. years, by estimating a latent population-level proportion 
of elk expected to winter on the NER regardless of fixed effect influences.  The random year effect 
can be considered a latent variable describing elk behavior manifested as observed winter 
distribution.  Second, because year effects are not treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER are dependent on all factor levels, leading to 
greater precision when estimating individual year effects (Kéry 2010).  

 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 

distribution is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 

proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on 
JEH native winter range (WP), 4) growing season (May–August) precipitation for the Wyoming 
Snake Drainage climate division (GSP; a proxy for available forage on native winter range), and 5) 
snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity).  

 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 

biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement total available biomass by 35% to account for 
unpalatable plants within the total estimate.  
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While calf survival is a function of multiple factors the primary management action influencing 
calf survival is supplemental winter feeding.  Current winter feeding initiation criteria lead to calf 
survival generally higher than in unfed populations.  Proposed feeding initiation criteria will result 
in later initiation of supplemental feed, which will be most influential to calf survival.  There is 
currently little understanding regarding the relationship between initiation of winter feeding and 
calf survival, except that current feeding initiation criteria result in high calf survival. We believe a 
threshold level of available forage at initiation of winter feeding exists such that winter calf 
survival reaches an asymptote. Below this threshold, calf survival is hypothesized to decline quickly 
with reductions in available forage at winter feeding initiation.  Available forage at the initiation of 
winter feeding will be related to on elk calf winter survival using a saturating function (i.e., Holling 
type-II functional response; Fig. 6) by  

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept.  It is assumed that a forage deficit for calves would occur at a point 
on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   

Hypothesized relationship between winter survival of elk calves and per capita available forage 
at initiation of winter feeding on the National Elk Refuge.  
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Purpose of Program
The purpose of this proposed program is to provide 
area livestock producers assistance in mitigating a 
Human-Wildlife Conflict.  Specifically, this program 
addresses the issue of transmission of brucellosis 
between elk and bison herds and domestic livestock 
by preventing co-mingling.

Background

History 
The Jackson Hole area enjoys a rich ranching and 
wildlife heritage.  In the 1880s, cattle ranching 
was first introduced to the valley and remains an 
important economic and social component of the 
Jackson Hole’s character.

Elk figure prominently in Jackson Hole’s history 
and culture. In the late 1800s, when elk populations 
all over North America were being extirpated, the 
residents of Jackson Hole protected elk from “tusk 
hunters” and from large-scale commercial hunting 
operations. Today, the Jackson Elk Herd is recognized 
world-wide and contributes significantly to the local 
economy.   

A free-ranging bison herd started in 1968 when 18 
bison escaped from a wildlife park near Moran.  Today 
this bison herd, approximately 800 in size, resides 
primarily on the National Elk Refuge and the Grand 
Teton National Park.

Ranching and wildlife are interwoven into the historic 
and cultural fabric of the Jackson Hole Area.  This 
proposal is designed to contribute to the healthy 
continuation of both.   

 
Bison and Elk Management Plan (BEMP) 
Elk and bison contribute significantly to the ecology 
of the Greater Yellowstone Ecosystem.  In 2007, the 
U.S. Fish and Wildlife Service and the National Park 
Service completed a 15 year plan for managing bison 
and elk on the National Elk Refuge and in Grand 
Teton National Park. The plan was developed in 
accordance with the National Environmental Policy 
Act and included extensive public input and close 
collaboration with several cooperative agencies and 
partners.

Since implementation of the BEMP, the percentage 
of the Jackson Elk Herd wintering on the NER has 

continued to increase.  Up to 80% of the Jackson Elk 
Herd now winters on the NER, making the herd more 
vulnerable to a catastrophic disease outbreak. 
 
One of the key features of the BEMP is to support 
Wyoming elk and bison herd size objectives by 
minimizing the potential for significant disease 
outbreaks.  This would be accomplished by decreasing 
winter herd concentrations through reducing reliance 
on the supplemental feeding program.  Reducing elk 
use of the NER by encouraging the use of traditional 
native winter range would disperse the elk herd and 
reduce the concentration of and potential exposure to 
a catastrophic disease outbreak.    
 
 
Brucellosis and Co-Mingling
Brucellosis and the high rates of infection in both 
the bison and elk herds is of concern because of the 
economic impact it could have on livestock producers 
if cattle contract the disease.  Encouraging elk and 
bison to utilize native winter range will likely result 
in some of these animals dispersing back to their 
summer range on area cattle ranches.  This proposed 
program will provide a tool to mitigate the potential 
conflict of co-mingling between these wildlife herds 
and domestic livestock.

 
Program Synopsis
This program would develop a conservation easement/
lease program to assist Jackson Area ranchers in 
reducing Human-Wildlife Conflicts.  It would provide 
payments to area ranchers through either a long-term 
easement (50 yrs.) or a shorter-term lease (5 yrs.).  
These payments would provide financial assistance 
and incentive to modify existing cattle operations to 
prevent co-mingling.  Ranchers completing the 5 year 
lease program would also be eligible for the long-term 
easement, but not an additional 5 year lease. 
 
This voluntary program would be available to Teton 
County livestock producers on a priority area basis.     

Program Benefits
This program will contribute toward the long-term 
viability and sustainability of two of Jackson Hole’s 
historic and currently important features influencing 
the county’s character; ranching and the iconic 
Jackson Elk Herd.   
 
This easement/lease program will provide financial 



assistance and incentives to allow ranchers to make 
modest modifications to their ranch management and 
prevent Human-Wildlife Conflicts while preserving a 
viable livestock operation. 
 
Preventing co-mingling conflicts with livestock 
will enable elk and bison, which have typically 
been concentrated on the NER, to disperse and 
reduce herd concentration and disease transmission 
potential.    
  
This program will also contribute to the long-term 
health of the elk and bison herds, helping to ensure 
they continue to significantly contribute to the 
ecology of the Greater Yellowstone Ecosystem.
 
Co-mingling between elk and livestock is a concern 
for ranchers in other parts of Wyoming.  This 
proposed conservation program could serve as a 
demonstration project providing benefits for other 
Conservation Districts attempting to address co-
mingling issues.   

A Public/Private Conservation Program
This program is proposed as a public private 
partnership to benefit the local economy and 
conservation practices in Teton County.  It 
would involve the voluntary participation by 
ranchers, the prioritization and document 
development by the U.S. Fish and Wildlife Service, 
private funding through the National Wildlife Refuge 
Association, and administration by the Teton County 
Conservation District.

 
Program Development and Partnership 
Commitments
 
Develop Conservation Documents 
The U.S. Fish and Wildlife Service will provide draft 
conservation documents (Easement, 50 year; Lease, 5 
year) for review and modification by the Teton County 
Conservation District (TCD).  This collaboration will 
ensure these options include important conservation 
features and the legal requirements necessary for 
future administration by the TCD.

 
Funding
Although public conservation funding may become 
available in the future, this program would initially 

be funded by contributions from private conservation 
foundations through the National Wildlife Refuge 
Association. It is anticipated that approximately 
$10 million would initially be available to start this 
program.  

Funds would be used for payments to area ranchers 
and for administrative overhead for the TCD.    
 
 
Landowner Contracts
Approximately 17 ranches covering up to 13,000 acres 
could qualify for this conservation program.  Initially, 
contacts and program enrollment would focus on the 
high priority area primarily in the Spring Gulch area.  
This priority area includes eight ranches covering up 
to 6,120 acres.  

Landowner contacts can be made using a variety of 
approaches, consistent with the standard procedures 
followed by the TCD. All initial landowner contacts 
could be made by the TCD, the NER staff or a 
combination of both.  The TCD will determine the 
standard process for reaching out to ranchers that 
qualify for this program.   

 
Program Administration 
The TCD would administer this program which 
would include document recording, payment to 
enrollees, compliance monitoring, notification to new 
landowners purchasing lands enrolled in the program, 
and compliance enforcement. The TCD would also 
contact 5 year lease enrollees at the end of their 
program term to offer a long-term easement as funds 
permitted.    
 
It is anticipated the number of landowners enrolled in 
this program would be relatively low, approximately 
10 or fewer.  The selection of enrollees would be 
coordinated with the NER.
 

Easement/Lease Description

Long-term Easement
 � Length of Time: 50 years
 � Livestock Management:  Livestock (a domestic 

female cow or horse) would be prohibited on 
identified lands during the primary brucellosis 
transmission period from January 1 through  
April 15.

 � Exemption: Livestock could occupy lands covered 



by easement if confined within a high fence 
(minimum 7’ tall) designed to exclude elk and bison 
from January 1 through April 15.   Fencing for this 
exemption would be consistent with Teton County 
guidelines and limited in scope to prevent an 
impediment to wildlife movement.

 � Hay Storage: Hay storage sites would be protected 
by a high fence (minimum 7’ tall) designed to 
exclude elk and bison from January 1 through  
April 15.

 � Hunting: Elk and bison hunting would be allowed 
during the State of Wyoming hunting seasons.  
Landowners would control access and determine 
who would be allowed to hunt.  Landowners may 
charge fees for hunting and include a limited range 
weapons restriction as desired.

 
Short-term Lease

 � Length of Time: 5 years
 � Livestock Management:  Same as long-term 

easement
 � Exemption: Same as long-term easement
 � Hay Storage: Same as long-term easement
 � Hunting: Same as long-term easement

 
Additional Option
An additional option, at the landowner’s request, can 
be to eliminate intensive forage production practices 
during the duration of the conservation agreement.  
This would include the exclusion of irrigation, fer-
tilization, or the production of high quality forage to 
prevent attracting elk and bison.  This option would 
include an additional payment.  Few requests for this 
additional option are anticipated.

For More Information

Contact:
Steve Kallin
Refuge Manager
National Elk Refuge
307/201-5409
steve_kallin@fws.gov
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Purpose of Program
The purpose of this proposed program is to provide 
area livestock producers assistance in mitigating a 
Human-Wildlife Conflict.  Specifically, this program is 
designed to prevent the transmission of brucellosis from 
elk and bison to domestic livestock by eliminating co-
mingling.

Background

History 
The Jackson Hole area enjoys a rich ranching and 
wildlife heritage.  In the 1880s, cattle ranching 
was first introduced to the valley and remains an 
important economic and social component of the 
Jackson Hole’s character.

Elk figure prominently in Jackson Hole’s history and 
culture. In the late 1800s, when elk populations all 
over North America were being extirpated, the 
residents of Jackson Hole protected elk from “tusk 
hunters” and from large-scale commercial hunting 
operations. Today, the Jackson Elk Herd is recognized 
world-wide and contributes significantly to the local 
economy.   

A free-ranging bison herd was re-established in 1968 
when 18 bison escaped from a wildlife park near 
Moran.  Today this Jackson Hole bison herd, 
approximately 800 in size, resides primarily on the 
National Elk Refuge (NER) and the Grand Teton 
National Park (GTNP).

Ranching and wildlife are interwoven into the historic 
and cultural fabric of the Jackson Hole Area, and they 
continue to be vitally important components of Jackson 
Hole's identity.  This proposal is designed to contribute 
to the healthy, long-term coexistence of both ranching 
and wildlife and the preservation of this heritage for future 
generations.     

Bison and Elk Management Plan (BEMP) 
Elk and bison contribute significantly to the ecology 
of the Greater Yellowstone Ecosystem.  In 2007, the 
U.S. Fish and Wildlife Service and the National Park 
Service completed a 15 year plan for managing bison 
and elk on the National Elk Refuge and in Grand 
Teton National Park. The plan was developed in 
accordance with the National Environmental Policy 
Act and included extensive public input and close 
collaboration with several cooperative agencies and 
partners.

Since implementation of the BEMP, the percentage of 
the Jackson Elk Herd wintering on the NER has 

continued to increase.  Up to 80% of the Jackson Elk 
Herd now winters on the NER, making the herd  
vulnerable to a catastrophic disease outbreak. 

One of the key features of the BEMP is to support 
Wyoming elk and bison herd size objectives by 
minimizing the potential for significant disease 
outbreaks.  This would be accomplished by decreasing 
winter herd concentrations through reducing reliance 
on the supplemental feeding program.  Reducing elk 
use of the NER by encouraging the use of traditional 
native winter range would disperse the elk herd and 
reduce the concentration of and potential exposure to 
a catastrophic disease outbreak.    

Brucellosis and Co-Mingling
Brucellosis and the high rates of infection in both 
the bison and elk herds is of concern because of the 
economic impact it could have on livestock producers 
if cattle contract the disease.  Encouraging elk and 
bison to utilize native winter range will likely result in 
some of these animals dispersing to area cattle 
ranches.  This proposed program will provide a tool to 
mitigate the potential conflict of co-mingling between 
these wildlife herds and domestic livestock.

Program Synopsis
This program would develop a conservation easement/
lease program to assist Jackson Area ranchers in 
reducing Human-Wildlife Conflicts.  It would provide 
payments to area ranchers through either a long-term 
easement (50 yrs.) or a shorter-term lease (5 yrs.).  
These payments would provide financial assistance 
and incentives to modify existing cattle operations to 
prevent co-mingling.  Ranchers completing the 5 year 
lease program would also be eligible for the long-term 
easement, but not an additional 5 year lease. 

This voluntary program would be available to Teton 
County livestock producers on a priority area basis.  

Program Benefits
This program will contribute toward the long-term 
viability and sustainability of two of Jackson Hole’s 
historic and currently important features influencing 
the county’s character; ranching and the iconic 
Jackson Elk Herd.   

This easement/lease program will provide financial 



assistance and incentives to allow ranchers to make 
modest modifications to their ranch management and 
prevent Human-Wildlife Conflicts while preserving a 
viable livestock operation. 

Preventing co-mingling conflicts with livestock 
will enable elk and bison, which have typically 
been concentrated on the NER, to disperse and 
reduce herd concentration and disease transmission 
potential.    

This program will also contribute to the long-term 
health of the elk and bison herds, helping to ensure 
they continue to significantly contribute to the 
ecology of the Greater Yellowstone Ecosystem.

Co-mingling between elk and livestock is a concern 
for ranchers in other parts of Wyoming.  This 
proposed conservation program could serve as a 
demonstration project providing benefits for other 
Conservation Districts attempting to address co-
mingling conflicts.   

A Public/Private Conservation Program
This program is proposed as a public private 
partnership to benefit the local economy and 
conservation practices in Teton County.  It 
would involve the voluntary participation by 
ranchers, prioritization and document development 
by the U.S. Fish and Wildlife Service, private funding 
through the National Wildlife Refuge Association, 
and administration by the Teton County Conservation 
District.

Program Development and Partnership 
Commitments

Develop Conservation Documents 
The U.S. Fish and Wildlife Service will provide draft 
conservation documents (Easement, 50 year; Lease, 5 
year) for review and modification by the Teton County 
Conservation District (TCD).  This collaboration will 
ensure these options include important conservation 
features and the legal requirements necessary for 
future administration by the TCD.

Funding
Although public conservation funding may become 
available in the future, this program would initially 

be funded by contributions from private conservation 
foundations through the National Wildlife Refuge 
Association. It is anticipated that approximately 
$10 million would initially be available to start this 
program.  

Funds would be used for payments to area ranchers 
and for administrative overhead for the TCD.    

Landowner Contracts
Approximately 17 ranches covering up to 13,000 acres 
could qualify for this conservation program.  Initially, 
contacts and program enrollment would focus on the 
high priority area primarily in the Spring Gulch area.  
This priority area includes eight ranches covering up 
to 6,120 acres.  

Landowner contacts can be made using a variety of 
approaches, consistent with the standard procedures 
followed by the TCD. All initial landowner contacts 
could be made by the TCD, the NER staff or a 
combination of both.  The TCD will determine the 
standard process for reaching out to ranchers that 
qualify for this program.   

Program Administration 
The TCD would administer this program which 
would include document recording, payment to 
enrollees, compliance monitoring and enforcement. The 
TCD would also contact 5 year lease enrollees at the 
end of their program term to offer a long-term 
easement as funds permitted.    

It is anticipated the number of landowners enrolled in 
this program would be relatively low, approximately 
10 or fewer.  The selection of enrollees would be 
coordinated with the NER.

Easement/Lease Description

Long-term Easement

 � Length of Time: 50 years
 � Livestock Management:  Livestock (a domestic

female cow or horse) would be prohibited on
identified lands during the primary brucellosis 
transmission period from January 1 through  
April 15.

 � Exemption: Livestock could occupy lands covered



by easement if confined within a high fence 
(minimum 7’ tall) designed to exclude elk and bison 
from January 1 through April 15.   Fencing for this 
exemption would be consistent with Teton County 
guidelines and limited in scope to prevent an 
impediment to wildlife movement.

 � Hay Storage: Hay storage sites would be protected
by a high fence (minimum 7’ tall) designed to
exclude elk and bison from January 1 through 
April 15.

 � Hunting: Elk and bison hunting would be allowed
during the State of Wyoming hunting seasons.
Landowners would control access and determine 
who would be allowed to hunt.  Landowners may 
charge fees for hunting and include a limited range 
weapons restriction as desired.

Short-term Lease
 � Length of Time: 5 years
 � Livestock Management:  Same as long-term

easement
 � Exemption: Same as long-term easement
 � Hay Storage: Same as long-term easement
 � Hunting: Same as long-term easement

Additional Option
An additional option, at the landowner’s request, can 
be to eliminate intensive forage production practices 
during the duration of the conservation agreement.  
This would include the exclusion of irrigation, fer-
tilization, or the production of high quality forage to 
prevent attracting elk and bison.  This option would 
include an additional payment.  Few requests for this 
additional option are anticipated.

For More Information

Contact:
Steve Kallin
Refuge Manager
National Elk Refuge
307/201-5409
steve_kallin@fws.gov



U. S. FISH AND WILDLIFE SERVICE 
ENVIRONMENTAL ACTION STATEMENT FOR 

CATEGORICAL EXCLUSION 
 

 
Within the spirit and intent of the Council on Environmental Quality's regulations for 
implementing the National Environmental Policy Act (NEPA), and other statutes, orders, and 
policies that protect fish and wildlife resources, I have established the following administrative 
record and determined that the following proposed action is categorically excluded from NEPA 
documentation requirements consistent with 40 CFR 1508.4, 516 DM 2.3A, 516 DM 2 Appendix 
1, and 516 DM 8 Appendix 1.4. 
 
Proposed Action and Alternatives.  Describe the proposed action and any alternatives 
explored.  Discuss briefly why proposed action was selected over other alternatives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Categorical Exclusion(s).  Quote and provide the Departmental Manual citation(s) for the 
specific Categorical Exclusions you are using; if it appears necessary, discuss why you believe 
the action fits as this Categorical Exclusion; mention that the action does not trigger an 
Exception to the Categorical Exclusions at 516 DM 2 Appendix 2; and/or if it does trigger an 
Exception, discuss why it does not apply for this action. 
 
 
 
 
 
 
 
 
 



 
Permits/Approvals.  Discuss any additional permits/approvals needed before the proposed 
action can be implemented, such as a Clean Water Act section 404 permit, Endangered Species 
Act section 7 consultation, and/or National Historic Preservation Act section 106 clearance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Public Involvement/Interagency Coordination.  Discuss the opportunities provided to the 
public, other agencies, and/or Tribes to get involved with the proposed action, any significant 
comments they may have made, and our responses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supporting Documents.  Supporting documents for this determination include relevant office 
file material and the following key references: (List document citations here.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________________________            __________________ 
                                     (Project Leader)                                                                        (Date)       
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Private Lands Easement/Lease Program to Improve Management of 
Elk and Bison Herds in the Jackson Hole Area of Wyoming 

January 21, 2016 

 

EXECUTIVE SUMMARY 

The National Elk Refuge (NER) and Grand Teton National Park (GTNP) proposes to establish a voluntary, 
private lands domestic livestock management easement and lease program to help achieve the goals of 
the Bison and Elk Management Plan for the National Elk Refuge and Grand Teton National Park. 

This Program is designed to encourage the prevention of brucellosis disease transmission between 
bison/elk herds and domestic livestock.  It will allow for the dispersal of bison and elk off of the NER, 
reduce reliance on the NER supplemental feeding program and the corresponding herd concentrations 
which increase the danger of catastrophic wildlife disease outbreaks.   

The easements/leases will be held and administered by a local, non-profit land trust.  Funding will be 
provided through a mix of private and government sources.     

 

STATEMENT OF NEED 

Elk have received supplemental feed on the National Elk Refuge (NER) every winter since it was 
established in 1912 except for nine years.  Bison have also received winter supplemental feed since the 
early 1980’s when they discovered the NER feeding program.  Supplemental feeding has been highly 
successful in preventing winter starvation and supporting larger elk and bison populations than could be 
sustained by the natural forage produced on the NER.  During the winter of 2014-2015, approximately 
8,400 elk and 700 bison were fed on the NER. 

The supplemental feeding program concentrates high numbers of elk and bison on the NER which has 
increased disease transmission and prevalence in these herds compared to unfed, unconcentrated  
populations.  For example, the seroprevalence of bovine brucellosis (Brucella abortus) in the Jackson Elk 
Herd averages 17% where an average prevalence of 2.3% occurs in unfed Wyoming elk herds (1997-
2005, excluding 1999; WGFD unpubl. Data).  (Eric – Other examples?).   

Other diseases which can infect elk and bison which are believed to have density dependent 
transmission include psoroptic scabies, lungworm (Dictyocaulus viviparous), bovine tuberculosis 
(Mycobacterium bovis), malignant catarrhal fever (virus) (BEMP 20017, p. 70-77). Chronic wasting 
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disease (CWD), a transmissible spongiform encephalopathy similar to mad cow disease, is transmitted 
through infectious proteins (prions) by animal-to-animal contact or through contact with a 
contaminated environment (Williams, Miller, et al. 2002).  The density of animal populations would 
likely play a role through faster and greater seeding of the environment with prions and more animal-to-
animal contact (BEMP 2017, p. 73). 

The concentration of elk and bison on the NER poses an elevated risk of a significant disease outbreak 
which could have a catastrophic impact on these herds. The Bison and Elk Management Plan, 2007 
(BEMP) includes the strategy of reducing reliance on supplemental feeding to redistribute these 
populations, reduce concentrations and encourage the use of native winter range.  Management actions 
to redistribute elk and bison from the NER to native winter range will also increase the potential of 
elk/bison comingling with domestic livestock on private ranches and elevate the risk of brucellosis 
transmission to livestock.   

The purpose of this proposal is to develop a perpetual easement or shorter-duration lease program to 
encourage the management of domestic livestock in the Jackson Hole Area in a manner which 
eliminates the potential of comingling with elk and bison herds during the brucellosis transmission 
months of February through April 30.  This program would encourage the conversion of cow/calf 
operations to steer operations and encourage the relocation of domestic livestock to locations outside 
of the Jackson Hole Area during the brucellosis transmission season. 

The successful implementation of this livestock easement/lease program will significantly contribute to 
the achievement of goals outlined in the 2007 Bison and Elk Management Plan (Habitat Conservation; 
Sustainable Populations; Numbers of Elk and Bison; Disease Management).  This program will: 

1. Reduce comingling and the potential for brucellosis transmission between elk/bison and 
domestic livestock. 

2. Allow winter dispersal of elk and bison from the NER to other winter range and significantly 
contribute toward the BEMP strategy of reducing reliance on supplemental feeding. 

3. Reduce potential for animal to animal disease transmission by decreasing the duration and 
intensity of elk and bison concentrations on the NER.   

4. Decrease the potential for catastrophic disease outbreaks in elk and bison on the NER. 
5. Diminish the possibility of significant zoonotic disease outbreaks on the NER and the risk they 

would present to humans.   
6. Reduce the potential for CWD prion amplification and concentration on the NER and the 

corresponding risk of increased CWD infections.     
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PROJECT DESCRIPTION 

Objectives: 

 1. To enable the winter redistribution of elk and bison from the NER to native winter range without 
increasing comingling with domestic livestock in the Jackson Hole Area.  

 2. Provide financial incentives for area ranchers to modify winter livestock management to eliminate the 
potential of bison and elk comingling with domestic livestock.      

Methods:  

The WGFD in Jackson, WY was consulted and provided comments on a draft Comingling Easement 
Proposal.  They also assisted in identifying potential comingling ranches in the Jackson Hole Area and 
prioritizing them based on the possible redistribution of elk from the NER. 

An initial inventory of ranches with comingling potential was completed using the Teton County GIS 
Landownership Layer.  This preliminary analysis identified up to 12,669 acres that may benefit from a 
Comingling Easement.   

The NER will work in partnership with the Jackson Hole Land Trust to contact ranchers and discuss their 
possible interest in a perpetual comingling easement or a short-term (5-10 years) lease to prevent 
comingling. The easement document will be processed, held and enforced by the JH Land Trust.  

LIVESTOCK MANAGEMENT EASEMENT/LEASE OPTIONS: 

- Length of time:  Short Term = 5-10 years; Long Term = 25 years to perpetual 
- Livestock Management: Livestock (a domestic female cow or horse) would be prohibited on 

identified lands from January 1 through April 30. 
- Livestock Management Exemption: Livestock could occupy lands covered by easement if 

confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 30.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 30. 

- The prohibition of intensive agricultural practices that attract elk (extensive irrigation, 
fertilization, production of high quality introduced grass or alfalfa) are optional and would 
increase payment(s). 

- Hunting is allowed during State of Wyoming hunting seasons and managed public access is 
encouraged.  A limited range weapons restriction may be included for public safety when 
appropriate. Landowners may charge fees for hunting. 
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Staffing/Administration: 

The JH Land Trust will take the lead in scheduling contacts with area ranchers but will coordinate with 
the NER, who will provide support as needed.  This support will be primarily during landowner contacts 
for the purpose of answering questions about the easement or issues related to bison and elk 
management.   

The JH Land Trust will provide the staff to process the easements, which includes drafting official 
documents, satisfying recording requirements, issuing payments, conducting annual compliance 
inspections and enforcement activities.   

The NER will provide a list of eligible tracts ranked by priority and assist in the initial landowner meeting 
and follow-up discussions as needed.  

Evaluation: 

This program will receive an annual review jointly conducted by the JH Land Trust, the National Wildlife 
Refuge Association and the NER to determine effectiveness, landowner acceptance and opportunities to 
adjust and improve the program.  

Sustainability: 

Resolution to the winter feeding controversy on the NER has been a high priority aspiration for the U.S. 
FWS, the U.S. NPS and private conservation organizations.  Additional funding to support this program is 
anticipated from a mix of private conservation organizations and government funding. 

Budget: 

The cost of this program to cover existing ranch land in the Jackson Hole Area is anticipated to be 
significant.  The conversion of existing non-ranch land to and active ranch operation is anticipated to be 
insignificant.       

The value of land in the Jackson Hole area is high with the primary valuation coming from the real estate 
market.  These easements or leases will not restrict future development of structures for housing or 
ranching operations.  The easement/lease valuation will be determined by restrictions placed on winter 
cattle management operations for specific tracts of land.  The valuation of these easements/leases are 
anticipated to be a fraction of what an easement would cost if construction of buildings and other 
structures was restricted.   

The total cost of these easements/leases or the individual per acre costs have not been calculated.   

A minimum of $15,000,000 should be obtained to initiate this program.  Additional future costs have not 
been estimated.      
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Organizational Information: 

The National Elk Refuge is one of 564 refuges in the National Wildlife Refuge System.  An Act of Congress 
established the refuge in 1912, for “the establishment of a winter game (elk) reserve.”  In 1927 Congress 
expanded the purpose of the NER to include, “for the grazing of, and as a refuge for, American elk and 
other big game animals.” NER responsibilities were also expanded to include endangered species and 
wildlife dependent recreation as outlined in the Refuge Administration Act (1966) and the Refuge 
Improvement Act (1997). 

Management of the NER is guided by the Bison and Elk Management Plan (2007) and its Comprehensive 
Conservation Plan (2015). 

Conclusion: 

The NER plays a significant role in the management of the Jackson Elk Herd.  Controversy over how the 
NER is managed, especially concerning the winter supplemental feeding program, has occurred since the 
establishment of the Refuge.   

The introduction of diseases like brucellosis and the future threat of CWD requires changes to 
management strategies to preserve the health of the elk and bison herds and the ecological integrity of 
the NER.   

This proposed private lands easement program will significantly contribute toward the future 
management of healthy bison and elk populations which are more closely balanced with and can be 
supported by habitat on the NER and surrounding native winter range. 

 

ADD: 
-NER Location Map 
-Map of potential easement/lease tracts 
-Table Summarizing potential easements/lease opportunities and priorities    
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HA Year Type Season Limitations Hunters Harvests 

70 2012 GEN 9/20 – 10/31 General license; antlered elk, spikes excluded.   

70 2012 Gen 11/1 – 11/4 General license; antlered elk, spikes excluded 
valid in that portion of Area 70 north and west 
of Pacific Creek and Mink Creek. 

  

70 2011 GEN 09/20 - 10/31 General license; antlered elk, spikes excluded. 444 143 

70 2011 GEN 11/01 - 11/06 General license; antlered elk, spikes excluded 
valid in that portion of Area 70 north and west 
of Pacific Creek and Mink Creek.  

  

70 2010 GEN 9/20 – 10/31 General license; antlered elk.  360 133 

70 2010 GEN 11/01 - 11/05 General license; antlered elk valid in that 
portion of Area 70 north and west of Pacific 
Creek and Mink Creek.  

  

70 2009 GEN 09/20 - 10/31 General license; antlered elk.  485 147 

70 2009 GEN 11/01 - 11/15 General license; antlered elk valid in that 
portion of Area 70 north and west of Pacific 
Creek and Mink Creek.  

  

70 2008 GEN 09/20 - 10/31 General license; antlered elk.  535 139 

70 2008 GEN 11/01 - 11/15 
General license; antlered elk valid in that 
portion of Area 70 north and west of Pacific 
Creek and Mink Creek.  

  

70 2007 GEN 09/20 – 10/31 General license; antlered elk.  558 172 

70 2007 GEN 11/1 – 11/15 General license; antlered elk valid in that 
portion of Area 70 north 
and west of Pacific Creek and Mink Creek. 

  

70 2006 GEN 09/ 20 – 10/ 31  General license; antlered elk.  554 194 

70 2006 GEN 11/1 – 11/15  
 

General license; any elk valid in that portion of 
Area 70 north and west of Pacific Creek and 
Mink Creek. 

  

        

71 2012 GEN 9/20 – 11/4 General license; antlered elk, spikes excluded.   

71 2011 GEN 9/20 – 11/6 General license; antlered elk, spikes excluded. 181 62 

71 2010 GEN 09/20 - 11/05 General license; antlered elk. 219 69 

71 2009 GEN 09/20 - 11/15 General license; antlered elk.  287 98 

71 2008 GEN 09/20 - 11/15 General license; antlered elk.  359 94 

71 2007 GEN 09/20 – 11/15 General license; antlered elk. 349 94 

71 2006 GEN 09/20 - 11/15 General license; any elk. 505 130 

        

74 2011   Hunt area merged with area 81   

74 2010 GEN 09/26 - 10/25 General License; antlered elk, spikes excluded. 85 7 
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74 2009 GEN 09/26 - 10/31 General license; any elk.  121 12 

74 2009 GEN 11/01 - 12/06 General license; antlerless elk.    

74 2008 GEN 09/26 - 10/31 General license; any elk.  150 25 

74 2008 GEN 11/01 - 11/30 General license; antlerless elk.   

74 2007 GEN 9/26 – 10/31 General license; any elk 142 25 

74 2007 GEN 11/01 – 11/25 General license; antlerless elk.   

74 2006 GEN 9/26 – 10/31 General license; any elk. 284 35 

74 2006 GEN 11/01 – 12/03 General license; antlerless elk.   

        

75 2012 Type 1 10/08 – 11/06 Limited quota; 25 licenses any elk, antlerless 
elk on hayfields and the Antelope Flats portion 
of Area 75. 

  

75 2012 Type 1 11/07 – 12/04 Unused limited quota Type 1 licenses; any elk, 
antlerless elk on hay fields; the Antelope Flats 
portion of Area 75 shall be closed. 

  

75 2012 Type 4 10/08 – 11/06 Limited quota; 250 licenses antlerless elk.   

75 2012 Type 4 11/07 – 12/04 Unused limited quota Type 4 licenses; 
antlerless elk; the Antelope Flats portion of 
Area 75 shall be closed. 

  

75 2012 Type 6 10/08 – 11/06 Limited quota; 400 licenses cow or calf.   

75 2012 Type 6 11/07 – 12/04 Unused limited quota Type 6 licenses; 
antlerless elk; the Antelope Flats portion of 
Area 75 shall be closed. 

  

75 2011 Type 1 11/07 - 12/04 Unused limited quota Type 1 licenses; any elk, 
antlerless elk on hay fields; the Antelope Flats 
portion of Area 75 shall be closed. SEE 
SECTIONS 7 and 8 

25 17 

75 2011 Type 4 10/08 - 11/06 Limited quota; 250 licenses antlerless elk. SEE 
SECTIONS 7 and 8 

228 86 

75 2011 Type 4 11/07 - 12/04 Unused limited quota Type 4 licenses; 
antlerless elk; the Antelope Flats portion of 
Area 75 shall be closed SEE SECTIONS 7 and 
8 

  

75 2011 Type 6 10/08 - 11/06 Limited quota; 400 licenses cow or calf SEE 
SECTIONS 7 and 8 

350 176 

75 2011 Type 6 11/07 - 12/04 Unused limited quota Type 6 licenses; 
antlerless elk; the Antelope Flats portion of 
Area 75 shall be closed SEE SECTIONS 7 and 
8 

  

75 2010 Type 1 10/09 - 12/05 
Limited quota; 75 licenses any elk, antlerless 
elk on hayfields and Antelope Flats portion of 
Area 75. SEE SECTION 5 and 6 

76 53 
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75 2010 Type 4 10/09 - 12/05 Limited quota; 200 licenses antlerless elk. SEE 
SECTION 5 and 6 

211 129 

75 2010 Type 6 10/09 - 12/05 Limited quota; 400 licenses cow or calf. SEE 
SECTION 5 and 6 

343 201 

75 2009 Type 1 10/10 - 12/06 
Limited quota; 75 licenses any elk, antlerless 
elk on hayfields and Antelope Flats portion of 
Area 75. SEE SECTIONS 5 and 6 

67 43 

75 2009 Type 4 10/10 - 12/06 Limited quota; 250 licenses antlerless elk. SEE 
SECTION 5 and 6 

241 133 

75 2009 Type 6  Issued in Area 79 267 122 

75 2008 Type 1 10/18 - 11/30 
Limited quota; 100 licenses any elk, antlerless 
elk on hayfields and Antelope Flats portion of 
Area 75. SEE SECTIONS 5 and 6 

99 74 

75 2008 Type 4 10/18 - 11/30 Limited quota; 450 licenses antlerless elk. SEE 
SECTIONS 5 and 6 

166 110 

75 2008 Type 6  Issued in Area 79 186 139 

75 2007 Type 1 10/20 – 11/25 Limited quota; 100 licenses any elk, antlerless 
elk on hayfields and Antelope Flats portion of 
Area 75. SEE SECTIONS 5 and 6 

101 59 

75 2007 Type 2 10/20 – 11/25  Limited quota; 400 licenses antlerless elk. 
SEE SECTIONS 5 and 6 

242 78 

75 2007 Type 6  Issued in Area 79 134 95 

75 2006 Type 1 10/20 – 12/3 Limited quota; 100 licenses any elk, antlerless 
elk on hayfields and Antelope Flats portion of 
Area 75. 

98 43 

75 2006 Type 2 10/20 – 12/3 Limited quota; 400 licenses antlerless elk. 219 60 

       

77 2012  10/6 – 10/7 General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge Permits may be issued only for youths 
12 through 17 years of age – SEE SECTIONS 
7 and 8 

  

77 2012  10/8 – 10/14 General license and limited quota licenses, 
excluding limited quota cow or calf licenses 
and limited quota archer only licenses, any elk 
– SEE SECTIONS 7 and 8 

  

77 2012  10/15 – 10/16 General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only – SEE SECTIONS 
7 and 8 

  

77 2011  10/6 – 10/7 General license and unused limited quota 
licenses, excluding limited quota cow or calf 

349 132 
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licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge Permits may be issued only for youths 
12 through 17 years of age – SEE SECTIONS 
7 and 8 

77 2011  10/8 – 10/14  General license and limited quota licenses, 
excluding limited quota cow or calf licenses 
and limited quota archer only licenses, any elk 
– SEE SECTIONS 7 and 8 

  

77 2011  10/15 – 10/16 General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only – SEE SECTIONS 
7 and 8 

  

77 2010  10/09 - 10/10 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge Permits may be issued only for youths 
12 through 17 years of age. SEE SECTIONS 5 
and 6 

384 225 

77 2010  10/11 - 10/15 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, any elk. SEE SECTIONS 5 and 6 

  

77 2010  10/16 - 12/12 

General license and unused limited quota 
licenses, excluding limited quota archery only 
licenses, antlerless elk only. SEE SECTIONS 5 
and 6 

  

77 2009  10/10 - 10/11 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge permits may be issued only for youths 
12 through 17 years of age. SEE SECTIONS 5 
and 6 

352 134 

77 2009  10/12 - 10/16 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, any elk. SEE SECTIONS 5 and 6 

  

77 2009  10/17 - 12/13 

General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only. SEE SECTIONS 5 
and 6  

  

77 2008  10/11 - 10/12 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge permits may be issued only for youths 
12 through 17 years of age. SEE SECTIONS 5 

491 171 
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and 6 

77 2008  10/13 - 10/17 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, any elk. SEE SECTIONS 5 and 6 

  

77 2008  10/18 - 12/05 

General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only. SEE SECTIONS 5 
and 6  

  

77 2007  10/13 – 10/14 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge permits may be issued only for youths 
12 through 17 years of age. 

448 198 

77 2007  10/15 – 10/19 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk 

  

77 2007  10/20 – 10/30 
General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only. 

  

77 2006  10/21 – 10/22 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk; 70 National Elk 
Refuge permits may be issued only for youths 
12 through 17 years of age. 

400 126 

77 2006  10/23 – 10/27 

General license and unused limited quota 
licenses, excluding limited quota cow or calf 
licenses and limited quota archery only 
licenses, valid for any elk. 

  

77 2006  10/28 – 12/3 
General license and unused limited quota 
licenses; excluding limited quota archery only 
licenses, antlerless elk only. 

  

        

78 2012 Type 1 9/26 – 1/31 Limited quota; 50 licenses any elk   

78 2012 Type 4 8/18 – 9/9 Limited quota; 25 licenses antlerless elk valid 
on private land; access to private land is limited 

  

78 2012 Type 4 9/10 – 1/31 Unused Area 78 Type 4 licenses valid in all of 
Area 78 

  

78 2012 Type 6 8/18 – 9/9 Limited quota; 175 licenses cow or calf, valid 
on private land; access to private land is 
limited. 

  

78 2012 Type 6 9/10 – 1/31 Unused Area 78 Type 6 licenses valid in all of 
Area 78. 
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78 2011 Type 1 09/26 - 12/31 Limited quota; 50 licenses any elk  46 36 

78 2011 Type 4 09/01 - 09/09 Limited quota; 25 licenses antlerless elk valid 
on private land; access to private land is limited  

25 19 

78 2011 Type 4 09/10 - 01/31 Unused Area 78 Type 4 licenses valid in all of 
Area 78  

  

78 2011 Type 6 09/01 - 09/09 Limited quota; 175 licenses cow or calf, valid 
on private land; access to private land is 
limited.  

139 77 

78 2011 Type 6 09/10 - 01/31 Unused Area 78 Type 6 licenses valid in all of 
Area 78.  

  

78 2010 Type 1 09/26 - 12/31 Limited quota; 25 licenses any elk.  25 25 

78 2010 Type 4 09/10 - 01/31 Limited quota; 25 licenses antlerless elk.  20 14 

78 2010 Type 6 09/10 - 01/31 Limited Quota; 150 licenses cow or calf.  120 78 

78 2009 Type 1 09/26 - 12/15 Limited quota; 25 licenses any elk.  21 19 

78 2009 Type 4 09/10 - 01/31 Limted quota; 25 licenses antlerless elk.  9 5 

78 2009 Type 6 10/10 - 01/31 Limited quota; 100 licenses cow or calf.  77 52 

78 2008 Type 1 09/26 - 12/15 Limited quota; 25 licenses any elk.  25 16 

78 2008 Type 4 09/10 - 01/31 Limited quota; 25 licenses antlerless elk.  11 5 

78 2008 Type 6 09/10 - 01/31 Limited quota; 75 licenses cow or calf.  47 22 

78 2007 Type 1 9/26 – 12/15 Limited quota; 25 licenses any elk 27 24 

78 2007 Type 2 9/10 – 1/31 Limited quota; 25 licenses antlerless elk. 14 14 

78 2007 Type 6 9/10 – 1/31 Limited quota; 75 licenses cow or calf. 37 27 

78 2006 Type 1 11/1 – 1/31 Limited quota; 25 licenses any elk. 21 20 

78 2006 Type 2 9/10 – 1/31 Limited quota; 25 licenses antlerless elk. 25 10 

78 2006 Type 6 9/10 – 1/31 Limited quota; 75 licenses cow or calf. 54 40 

        

79 2012 Type 4 10/611/4 Limited quota; 25 licenses antlerless elk; also 
valid in Area 75 

  

79 2012 Type 4 11/5 – 11/16 Unused Area 79 Type 4 licenses valid in Area 
75 

  

79 2012 Type 4 11/17 – 12/2 Unused Area 79 Type 4 licenses valid in Area 
75. The Antelope Flats portion of Area 75 shall 
be closed. 

  

79 2011 Type 1 10/08 - 11/06 Limited quota; 50 licenses any elk  54 33 

79 2011 Type 4 10/08 - 11/06 Limited quota; 25 licenses antlerless elk; also 
valid in Area 75.  

20 6 

79 2011 Type 4 11/07 - 12/04 Unused Area 79 Type 4 licenses valid in Area 
75. The Antelope Flats portion of Area 75 shall 
be closed.  
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79 2010 Type 1 10/09 - 11/10 Limited quota; 75 licenses any elk.  76 54 

79 2010 Type 4 10/09 - 11/10 Limited quota; 50 licenses antlerless elk.  41 10 

79 2010 Type 6 10/09 - 10/10 Limited qyital 25 licenses cow or calf.  13 4 

79 2010 Type 6 10/09 - 12/05 Unused Area 79 Type 4 and Type 6 licenses 
valid in Area 75.  

  

79 2009 Type 1 10/10 - 11/10 Limited quota; 125 licenses any elk.  118 58 

79 2009 Type 4 10/10 - 11/10 Limited quota; 100 licenses antlerless elk.  68 14 

79 2009 Type 6 10/10 - 11/10 Limited quota; 450 licenses cow or calf.  231 96 

79 2009 Type 6 10/17 - 12/06 Unused Area 79 Type 4 and Type 6 licenses 
valid in Area 75.  

  

79 2008 Type 1 10/11 - 11/10 Limited quota; 150 licenses any elk.  129 53 

79 2008 Type 4 10/11 - 11/10 Limited quota; 150 licenses antlerless elk 49 15 

79 2008 Type 6 10/11 - 11/10 Limited quota; 300 licenses cow or calf 130 32 

79 2008 Type 6 10/18 - 11/30 Unused Area 79 Type 4 and Type 6 licenses 
valid in Area 75. 

  

79 2007 Type 1 10/20 – 11/15 Limited quota; 200 licenses any elk. 178 69 

79 2007 Type 1 10/20 – 11/15 Limited quota; 150 licenses antlerless elk; also 
valid in Area 75 for antlerless elk. 

47 17 

79 2007 Type 6 10/20 – 11/15 Limited quota; 300 licenses cow or calf. 155 22 

79 2007 Type 6 10/20 – 11/25 Unused Area 79 Type 6 licenses; valid for cow 
or calf elk in Area 75. 

  

79 2006 Type 1 10/20 – 11/20 Limited quota; 300 licenses any elk. 272 54 

79 2006 Type 2 10/20 – 11/20 Limited quota; 50 licenses antlerless elk; also 
valid in Area 75 for antlerless elk. 

29 6 

79 2006 Type 6 10/20  - 11/20 Limited quota; 400 licenses cow or calf.  199 47 

79 2006 Type 6 10/20 – 11/20 Unused Area 79 Type 6 licenses; also valid for 
cow or calf elk in Area 75. 

  

79 2006 Type 2 10/20 – 11/20 
Unused Area 79 Type 2 licenses: also valid for 
antlerless elk in 
Area 75. 

  

        

80 2012 GEN 9/26 – 10/31 General license; any elk   

80 2012 GEN 11/1 – 11/16 General license; antlerless elk   

80 2012 Type 4 9/10 – 11/16 Limited quota; 25 licenses antlerless elk   

80 2012  11/17 – 11/30 General license and unused Area 80 Type 4 
licenses valid for antlerless elk in that portion of 
Area 80 south of the Curtis Canyon Road and 
the Goodwin Lake Trail. 

  

80 2011 ARCH 09/01 - 09/25 Refer to Section 3 of this Chapter   
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80 2011 GEN 09/26 - 10/31 General license; any elk  341 76 

80 2011 GEN 11/01 - 11/06 General license; antlerless elk    

80 2011 Type 4 09/10 - 11/06 Limited quota; 25 licenses antlerless elk  4 3 

80 2011 Type 4 11/07 - 11/30 General license and unused Area 80 Type 4 
licenses valid for antlerless elk in that portion of 
Area 80 south of Twin Creek  

  

80 2010 GEN 09/26 - 10/31 General license; any elk.  440 154 

80 2010 GEN 11/01 - 11/15 General license; antlerless elk.    

80 2010 Type 4 09/10 - 11/15 Limited quota; 25 licenses antlerless elk.    

80 2010 Type 6 10/09 - 11/15 Limited quota; 25 licenses cow or calf.  19 8 

80 2010 Type 6 11/16 - 11/30 
General license and Unused Area 80 Type 4 
and Type 6 licenses valid for antlerless elk in 
that portion of Area 80 south of Flat Creek.  

  

80 2009 GEN 09/26 - 10/31 General license; any elk.  370 109 

80 2009 GEN 11/01 - 11/15 General license; antlerless elk.    

80 2009 Type 4 09/10 - 11/15 Limited quota; 25 license antlerless elk 1 0 

80 2009 Type 6 10/10 - 11/15 Limited quota; 50 licenses cow or calf.  40 15 

80 2009 Type 6 11/16 - 11/30 
General license and unused Area 80 Type 4 
and Type 6 licenses valid for antlerless elk in 
that portion of Area 80 south of Flat Creek.  

  

80 2008 GEN 09/26 - 10/31 General license; any elk.  466 109 

80 2008 GEN 11/01 - 11/15 General license and Unused Area 80 Type 4 
licenses valid for antlerless elk.  

  

80 2008 Type 4 09/10 - 10/31 Limited quota; 75 licenses antlerless elk.  ? ? 

80 2008 Type 4 11/16 - 11/30 
General licenses and Unused Area 80 Type 4 
licenses valid for antlerless elk in that portion of 
Area 80 south of Flat Creek.  

  

80 2007 GEN 9/26 – 10/31 General license; any elk. 498 242 

80 2007 Type 2 9/10 – 10/31 Limited quota; 75 license antlerless elk. 6 4 

80 2007  11/01 – 11/15 General license and Unused Area 80 Type 2 
licenses; valid for antlerless elk. 

  

80 2007  11/15 – 11/30 
General license and Unused Area 80 Type 2 
licenses; valid for antlerless elk in that portion 
of Area 80 south of Flat Creek. 

  

80 2006 GEN 9/26 – 10/31 General license; any elk.  289 87 

80 2006 Type 2 9/10 – 10/31 Limited quota; 75 licenses antlerless elk. 2 2 

80 2006  11/1 – 11/15 General license and Unused Area 80 Type 2 
licenses; valid for antlerless elk. 

  

        

81 2012 GEN 9/26 – 10/25 General license; antlered elk, spikes excluded   
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81 2011 GEN 09/26 - 10/25 General license; antlered elk, spikes excluded  519 134 

81 2010 GEN 9/26 – 10/25 General License; antlered elk, spikes excluded 515 112 

81 2009 GEN 09/26 - 10/25 General license; any elk, spikes excluded.  839 219 

81 2008 GEN 09/26 - 10/25 General license; any elk, spikes excluded 954 193 

81 2008 Type 4 09/10 - 10/25 Limited quota; 25 licenses antlerless elk.  25 6 

81 2007 GEN 9/26 – 10/25 General license; any elk, spikes excluded. 983 316 

81 2007 GEN 10/26 – 10/31 Oct. 26 Oct. 31 General license; antlerless elk    

81 2007 Type 2 9/10 – 10/31 Limited quota; 25 licenses antlerless elk. 28 5 

81 2006 GEN 9/26 – 10/31 General license; any elk. 1184 348 

81 2006 Type 2 9/10 – 10/31 Limited quota; 75 licenses antlerless elk. 48 22 

        

82 2012 GEN 9/26 – 10/25 General license; antlered elk, spikes excluded   

82 2012 Type 4 09/10 – 10/25 Limited quota; 25 licenses antlerless elk   

82 2011 GEN 09/26 - 10/25 General license; antlered elk, spikes excluded  172 46 

82 2011 Type 4 09/10 - 10/25 Limited quota; 25 licenses antlerless elk  8 2 

82 2010 GEN 09/26 - 10/25 General license; antlered elk, spikes excluded 210 63 

82 2010 Type 4 09/10 - 10/25 Limited quota; 25 licenses antlerless elk.  17 11 

82 2009 GEN 09/26 - 10/25 General license; any elk, spikes excluded.  307 69 

82 2009 Type 4 09/10 - 10/25 Limited Quota; 25 licenses antlerless elk.  11 6 

82 2008 GEN 09/26 - 10/25 General license; any elk, spikes excluded.  346 95 

82 2008 Type 4 09/10 - 10/25 Limited quota; 25 licenses antlerless elk.  10 7 

82 2007 GEN 9/26 – 10/25 General license; any elk, spikes excluded. 475 175 

82 2007 GEN 10/26 – 10/31 General license; antlerless elk.    

82 2007 Type 2 9/10 – 10/31 Limited quota; 25 licenses antlerless elk. 25 12 

82 2006 GEN 9/26 – 10/31 General license; any elk. 531 207 

82 2006 Type 2 9/10 – 10/31 Limited quota; 75 licenses antlerless elk 26 16 

        

83 2012 GEN 10/01 – 10/25 General license; antlered elk, spikes excluded   

83 2011 GEN 10/01 - 10/25 General license; antlered elk, spikes excluded  354 80 

83 2010 GEN 10/01 - 10/25 General license; antlered elk, spikes excluded.  410 62 

83 2009 GEN 10/01 - 10/25 General license; any elk, spikes excluded.  429 135 

83 2008 GEN 10/01 - 10/25 General license; any elk, spikes excluded.  576 157 

83 2008 Type 4 10/01 - 10/25 Limited quota; 25 licenses antlerless elk.  24 2 

83 2007 GEN 10/01 – 10/25 General license; any elk, spikes excluded. 614 197 

83 2007 GEN 10/26 – 10/31 General license; antlerless elk.    
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83 2007 Type 2 10/01 – 10/31 Limited quota; 25 licenses antlerless elk. 31 16 

83 2006 GEN 10/1 – 10/31 General license; any elk. 599 252 

83 2006 Type 2 10/01 – 10/31 Limited quota; 75 licenses antlerless elk. 28 12 
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time    date    month   day     year    hour    elkID   easting northing        cell    gridacres
0:00:54 4/10/2010       4       10      2010    0       657     520847  4814128 290     39
4:01:05 4/10/2010       4       10      2010    4       643     520692  4814127 291     40
4:00:53 4/10/2010       4       10      2010    4       657     521056  4814132 290     39
2:00:53 5/9/2010        5       9       2010    2       657     521076  4814139 290     39
2:00:47 4/28/2011       4       28      2011    2       657     520741  4814141 291     40
12:02:23        12/14/2009      12      14      2009    12      639     521503  4814144 289     39
16:00:57        11/22/2010      11      22      2010    16      657     521546  4814149 289     39
2:00:54 4/10/2010       4       10      2010    2       657     521043  4814153 290     39
4:00:56 4/28/2011       4       28      2011    4       657     520737  4814155 291     40
0:01:42 11/19/2010      11      19      2010    0       646     521490  4814160 289     39
2:00:46 4/27/2011       4       27      2011    2       657     520651  4814160 291     40
4:01:04 1/25/2013       1       25      2013    4       665     520717  4814160 291     40
0:00:43 4/10/2010       4       10      2010    0       643     520744  4814161 291     40
0:00:48 4/28/2011       4       28      2011    0       657     520757  4814162 291     40
0:00:44 4/27/2011       4       27      2011    0       657     520724  4814162 291     40
10:00:56        12/10/2013      12      10      2013    10      908     521506  4814165 289     39
13:19:55        12/10/2013      12      10      2013    13      657     521461  4814166 289     39
0:01:26 4/7/2010        4       7       2010    0       643     520760  4814163 291     40
14:00:56        12/10/2013      12      10      2013    14      914     521518  4814167 289     39
2:00:54 4/10/2010       4       10      2010    2       643     520712  4814167 291     40
22:00:53        4/9/2010        4       9       2010    22      643     520731  4814167 291     40
22:00:38        4/9/2010        4       9       2010    22      653     521046  4814171 290     39
0:00:36 4/14/2010       4       14      2010    0       656     520810  4814173 291     40
6:00:54 4/28/2011       4       28      2011    6       657     520655  4814175 291     40
12:01:50        12/10/2013      12      10      2013    12      914     521520  4814179 289     39
2:00:53 1/25/2013       1       25      2013    2       665     520712  4814177 291     40
2:00:53 4/15/2010       4       15      2010    2       643     520753  4814177 291     40
18:00:54        3/30/2011       3       30      2011    18      647     520749  4814177 291     40
2:01:11 4/19/2012       4       19      2012    2       672     520614  4814177 291     40
4:00:13 12/15/2010      12      15      2010    4       653     520553  4814177 291     40
6:00:56 1/25/2013       1       25      2013    6       665     520717  4814178 291     40
18:01:14        3/30/2011       3       30      2011    18      641     520751  4814179 291     40
6:00:53 4/10/2010       4       10      2010    6       657     521040  4814180 290     39
10:00:56        12/10/2013      12      10      2013    10      914     521467  4814183 289     39
4:00:47 12/20/2010      12      20      2010    4       653     520743  4814182 291     40
16:01:03        11/23/2010      11      23      2010    16      647     521526  4814186 289     39
20:00:53        1/24/2013       1       24      2013    20      665     520724  4814185 291     40
0:00:47 4/14/2010       4       14      2010    0       657     520777  4814188 291     40
2:01:56 5/9/2010        5       9       2010    2       656     520806  4814189 291     40
22:01:10        4/16/2010       4       16      2010    22      656     520682  4814191 291     40
10:00:53        12/10/2013      12      10      2013    10      671     521547  4814194 289     39
18:01:02        3/30/2011       3       30      2011    18      653     520758  4814193 291     40
18:00:23        3/30/2012       3       30      2012    18      674     520718  4814194 291     40
2:01:24 2/1/2012        2       1       2012    2       657     521022  4814196 290     39
12:00:56        12/9/2009       12      9       2009    12      646     521402  4814198 289     39
16:00:54        12/10/2013      12      10      2013    16      908     521613  4814199 289     39
14:01:12        12/10/2013      12      10      2013    14      671     521536  4814199 289     39
14:02:24        12/10/2013      12      10      2013    14      908     521610  4814199 289     39
0:00:43 3/31/2011       3       31      2011    0       653     520768  4814197 291     40
4:00:21 4/20/2012       4       20      2012    4       657     520882  4814198 290     39
12:00:53        12/10/2013      12      10      2013    12      671     521539  4814201 289     39
23:43:12        4/27/2013       4       27      2013    23      657     520533  4814198 291     40
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16:00:54        12/10/2013      12      10      2013    16      914     521528  4814201 289     39
2:00:54 5/5/2010        5       5       2010    2       640     520560  4814199 291     40
22:00:49        4/10/2010       4       10      2010    22      656     520849  4814202 290     39
16:00:54        12/10/2013      12      10      2013    16      671     521534  4814204 289     39
6:00:48 2/1/2012        2       1       2012    6       657     521038  4814204 290     39
22:00:55        4/15/2010       4       15      2010    22      643     520533  4814203 291     40
12:01:24        11/19/2010      11      19      2010    12      638     521450  4814207 289     39
22:00:48        1/24/2013       1       24      2013    22      665     520720  4814206 291     40
21:00:47        4/6/2010        4       6       2010    21      801     520679  4814206 291     40
10:02:11        5/9/2010        5       9       2010    10      657     521535  4814211 289     39
18:00:42        1/5/2011        1       5       2011    18      639     521019  4814209 290     39
2:01:47 5/4/2010        5       4       2010    2       640     520514  4814209 291     40
6:00:54 4/10/2010       4       10      2010    6       643     520599  4814210 291     40
0:01:26 4/10/2010       4       10      2010    0       653     521235  4814212 289     39
0:00:47 3/31/2011       3       31      2011    0       657     520752  4814211 291     40
2:00:48 4/18/2012       4       18      2012    2       672     520915  4814212 290     39
6:00:48 4/20/2012       4       20      2012    6       657     520891  4814213 290     39
2:00:47 4/14/2010       4       14      2010    2       656     520734  4814213 291     40
22:00:54        4/9/2010        4       9       2010    22      657     520745  4814214 291     40
0:01:22 3/31/2011       3       31      2011    0       647     520796  4814214 291     40
0:00:56 1/25/2013       1       25      2013    0       665     520711  4814215 291     40
20:00:47        1/27/2013       1       27      2013    20      665     520862  4814216 290     39
18:00:22        4/2/2009        4       2       2009    18      643     520598  4814215 291     40
20:00:36        1/25/2013       1       25      2013    20      665     520615  4814220 291     40
0:00:53 4/11/2010       4       11      2010    0       653     521268  4814222 289     39
8:00:42 2/1/2012        2       1       2012    8       657     521044  4814222 290     39
2:00:44 4/13/2012       4       13      2012    2       672     520877  4814222 290     39
14:01:10        12/9/2009       12      9       2009    14      646     521461  4814224 289     39
2:00:53 5/4/2010        5       4       2010    2       646     520528  4814221 291     40
16:00:56        12/9/2009       12      9       2009    16      646     521488  4814224 289     39
4:00:32 4/14/2010       4       14      2010    4       656     520743  4814222 291     40
4:00:54 4/14/2010       4       14      2010    4       646     520735  4814222 291     40
2:00:53 4/14/2010       4       14      2010    2       646     520738  4814224 291     40
4:00:23 4/14/2010       4       14      2010    4       657     520750  4814224 291     40
6:57:12 5/14/2013       5       14      2013    6       657     521470  4814229 289     39
22:00:24        4/8/2010        4       8       2010    22      657     520906  4814227 290     39
0:01:25 4/7/2010        4       7       2010    0       801     520787  4814228 291     40
10:01:01        12/9/2009       12      9       2009    10      646     521411  4814232 289     39
0:01:12 3/31/2011       3       31      2011    0       641     520790  4814231 291     40
6:00:54 4/14/2010       4       14      2010    6       657     520551  4814231 291     40
2:00:53 12/30/2011      12      30      2011    2       641     520769  4814232 291     40
4:00:12 2/1/2012        2       1       2012    4       657     521026  4814234 290     39
22:00:54        4/6/2010        4       6       2010    22      643     520727  4814237 291     40
22:00:56        4/16/2010       4       16      2010    22      657     520688  4814237 291     40
18:00:30        3/28/2011       3       28      2011    18      647     520731  4814238 291     40
6:00:48 4/14/2010       4       14      2010    6       656     520550  4814239 291     40
22:01:17        4/10/2010       4       10      2010    22      653     521226  4814244 290     39
6:00:56 12/20/2010      12      20      2010    6       654     520504  4814245 291     40
2:01:03 12/20/2010      12      20      2010    2       653     520751  4814248 291     40
2:02:23 4/19/2012       4       19      2012    2       674     520548  4814249 291     40
0:00:41 4/13/2012       4       13      2012    0       672     520866  4814250 290     39
4:00:47 3/22/2011       3       22      2011    4       647     520657  4814250 291     40
18:00:43        4/6/2010        4       6       2010    18      643     520606  4814252 291     40
0:00:48 4/17/2010       4       17      2010    0       656     520794  4814254 291     40
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4:01:41 4/21/2010       4       21      2010    4       643     520581  4814254 291     40
4:00:42 12/20/2010      12      20      2010    4       654     520507  4814254 291     40
22:00:53        4/26/2011       4       26      2011    22      657     520661  4814256 291     40
6:00:50 12/20/2010      12      20      2010    6       653     520757  4814258 291     40
2:01:12 5/3/2010        5       3       2010    2       646     520552  4814258 291     40
14:00:55        1/5/2011        1       5       2011    14      639     521440  4814262 289     39
10:01:11        11/23/2010      11      23      2010    10      646     521404  4814264 289     39
10:01:23        11/23/2010      11      23      2010    10      657     521428  4814264 289     39
2:00:56 4/10/2010       4       10      2010    2       653     521245  4814264 289     39
2:00:56 4/14/2010       4       14      2010    2       657     520869  4814263 290     39
22:00:48        4/26/2008       4       26      2008    22      636     520701  4814263 291     40
0:00:55 1/6/2011        1       6       2011    0       639     521003  4814265 290     39
6:00:48 4/14/2010       4       14      2010    6       646     520559  4814265 291     40
16:00:54        1/5/2011        1       5       2011    16      639     521474  4814271 289     39
10:01:18        11/23/2010      11      23      2010    10      638     521398  4814272 289     39
18:01:24        3/27/2011       3       27      2011    18      647     520727  4814270 291     40
7:02:53 5/15/2013       5       15      2013    7       657     521422  4814272 289     39
2:00:55 3/22/2011       3       22      2011    2       653     520680  4814271 291     40
4:00:23 12/13/2010      12      13      2010    4       655     520473  4814272 291     40
2:00:56 3/31/2011       3       31      2011    2       657     520713  4814273 291     40
0:00:55 5/1/2011        5       1       2011    0       657     520715  4814277 291     40
18:00:58        3/22/2011       3       22      2011    18      647     520557  4814277 291     40
22:00:16        4/12/2010       4       12      2010    22      657     520733  4814278 291     40
2:00:41 4/19/2009       4       19      2009    2       639     520730  4814278 291     40
2:00:54 4/11/2010       4       11      2010    2       653     521333  4814282 289     39
18:00:47        3/17/2011       3       17      2011    18      647     520656  4814280 291     40
22:01:12        4/27/2011       4       27      2011    22      657     520765  4814281 291     40
0:00:55 4/14/2010       4       14      2010    0       646     520866  4814282 290     39
0:29:23 5/9/2013        5       9       2013    0       657     520990  4814284 290     39
18:01:18        12/10/2013      12      10      2013    18      658     521420  4814286 289     39
0:00:56 1/27/2013       1       27      2013    0       665     520899  4814285 290     39
20:00:53        4/20/2013       4       20      2013    20      679     520690  4814285 291     40
6:00:41 4/18/2010       4       18      2010    6       643     520560  4814285 291     40
8:00:42 1/27/2013       1       27      2013    8       665     520760  4814285 291     40
2:00:43 1/27/2013       1       27      2013    2       665     520792  4814286 291     40
4:00:42 1/27/2013       1       27      2013    4       665     520760  4814286 291     40
22:00:47        4/30/2011       4       30      2011    22      657     520703  4814287 291     40
6:00:57 1/27/2013       1       27      2013    6       665     520755  4814287 291     40
6:00:44 12/15/2010      12      15      2010    6       653     520546  4814287 291     40
18:00:50        4/13/2010       4       13      2010    18      657     520596  4814289 291     40
0:00:50 12/20/2010      12      20      2010    0       653     520657  4814291 291     40
22:00:44        4/13/2010       4       13      2010    22      657     520721  4814291 291     40
18:00:54        4/27/2011       4       27      2011    18      657     520682  4814291 291     40
18:00:53        3/28/2011       3       28      2011    18      641     520769  4814292 291     40
18:00:52        4/18/2012       4       18      2012    18      674     520482  4814292 291     40
2:00:53 5/3/2010        5       3       2010    2       657     520587  4814293 291     40
18:00:53        3/28/2011       3       28      2011    18      647     520616  4814294 291     40
19:00:19        5/14/2013       5       14      2013    19      657     521606  4814300 289     39
12:02:13        11/19/2010      11      19      2010    12      641     521436  4814300 289     39
2:00:48 3/31/2011       3       31      2011    2       647     520721  4814298 291     40
16:01:08        3/28/2011       3       28      2011    16      647     520557  4814297 291     40
2:00:53 4/3/2011        4       3       2011    2       653     520519  4814301 291     40
18:00:54        3/30/2011       3       30      2011    18      647     520730  4814302 291     40
4:00:54 4/10/2010       4       10      2010    4       653     521314  4814305 289     39
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6:45:50 12/2/2013       12      2       2013    6       657     521246  4814305 289     39
4:01:02 4/19/2009       4       19      2009    4       639     520794  4814304 291     40
4:00:47 4/11/2010       4       11      2010    4       653     521399  4814307 289     39
4:01:55 3/30/2011       3       30      2011    4       641     520784  4814305 291     40
2:00:41 3/31/2011       3       31      2011    2       641     520735  4814307 291     40
22:01:01        4/20/2013       4       20      2013    22      679     520514  4814307 291     40
4:00:15 12/16/2010      12      16      2010    4       653     520542  4814308 291     40
18:00:20        4/1/2011        4       1       2011    18      647     520516  4814309 291     40
2:00:54 5/4/2009        5       4       2009    2       639     520507  4814310 291     40
18:00:56        3/30/2011       3       30      2011    18      653     520741  4814311 291     40
22:00:41        1/5/2011        1       5       2011    22      639     521133  4814313 290     39
0:00:47 4/18/2009       4       18      2009    0       634     520844  4814312 290     39
0:01:22 4/17/2012       4       17      2012    0       674     521026  4814313 290     39
18:00:55        3/28/2011       3       28      2011    18      657     520758  4814313 291     40
0:01:18 1/27/2013       1       27      2013    0       675     520352  4814312 292     24
18:01:53        4/2/2010        4       2       2010    18      647     520364  4814313 292     24
18:01:39        12/10/2013      12      10      2013    18      908     521481  4814317 289     39
2:00:42 4/18/2012       4       18      2012    2       674     520813  4814315 291     40
2:00:56 12/20/2010      12      20      2010    2       654     520509  4814315 291     40
22:01:11        12/12/2010      12      12      2010    22      646     520374  4814314 292     24
2:01:12 4/19/2012       4       19      2012    2       665     520968  4814316 290     39
16:00:54        3/29/2011       3       29      2011    16      653     520545  4814316 291     40
18:00:56        1/5/2011        1       5       2011    18      639     521149  4814319 290     39
0:00:54 4/15/2010       4       15      2010    0       643     520778  4814319 291     40
18:00:50        3/27/2011       3       27      2011    18      653     520719  4814319 291     40
2:00:55 4/18/2010       4       18      2010    2       643     520781  4814319 291     40
10:00:28        4/9/2011        4       9       2011    10      641     520715  4814320 291     40
18:01:48        12/29/2011      12      29      2011    18      641     520747  4814321 291     40
6:00:54 4/10/2010       4       10      2010    6       653     521317  4814323 289     39
18:00:54        3/30/2011       3       30      2011    18      657     520614  4814322 291     40
18:01:42        12/9/2009       12      9       2009    18      646     521572  4814328 289     39
18:00:47        12/19/2010      12      19      2010    18      653     520764  4814325 291     40
18:00:54        3/31/2010       3       31      2010    18      643     520597  4814325 291     40
2:01:24 12/16/2010      12      16      2010    2       657     520807  4814326 291     40
18:01:24        12/14/2009      12      14      2009    18      639     521484  4814329 289     39
0:01:54 4/21/2013       4       21      2013    0       679     520378  4814327 292     24
6:00:43 2/5/2010        2       5       2010    6       647     520611  4814329 291     40
12:00:45        4/9/2009        4       9       2009    12      643     520619  4814330 291     40
6:00:56 1/28/2013       1       28      2013    6       665     520985  4814332 290     39
4:00:53 3/6/2011        3       6       2011    4       653     520821  4814332 291     40
18:00:55        3/28/2011       3       28      2011    18      657     520560  4814332 291     40
20:00:48        1/27/2013       1       27      2013    20      675     520769  4814332 291     40
4:00:48 1/28/2013       1       28      2013    4       675     520971  4814335 290     39
0:00:56 4/17/2012       4       17      2012    0       672     521014  4814335 290     39
8:00:41 1/28/2013       1       28      2013    8       665     521001  4814336 290     39
2:00:55 12/16/2010      12      16      2010    2       653     520481  4814335 291     40
2:00:50 1/28/2013       1       28      2013    2       665     520999  4814336 290     39
10:00:47        1/18/2012       1       18      2012    10      665     521006  4814337 290     39
2:00:56 5/3/2011        5       3       2011    2       657     520816  4814337 291     40
18:00:54        5/7/2011        5       7       2011    18      667     520585  4814337 291     40
18:00:54        4/15/2011       4       15      2011    18      667     520822  4814338 291     40
18:00:56        4/17/2009       4       17      2009    18      634     520397  4814337 292     24
4:00:36 12/19/2010      12      19      2010    4       655     520584  4814338 291     40
18:00:50        3/27/2011       3       27      2011    18      641     520753  4814339 291     40
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4:00:47 1/28/2013       1       28      2013    4       665     521014  4814340 290     39
4:00:26 4/17/2010       4       17      2010    4       656     520595  4814339 291     40
2:00:56 4/17/2012       4       17      2012    2       674     521020  4814341 290     39
4:00:56 4/18/2010       4       18      2010    4       643     520772  4814340 291     40
2:00:53 4/17/2012       4       17      2012    2       672     521017  4814341 290     39
2:00:53 4/21/2010       4       21      2010    2       643     520506  4814340 291     40
18:00:55        4/16/2012       4       16      2012    18      672     520518  4814340 291     40
18:00:47        4/15/2011       4       15      2011    18      667     520637  4814341 291     40
22:00:54        12/13/2010      12      13      2010    22      653     520333  4814342 292     24
4:00:56 2/5/2010        2       5       2010    4       647     520619  4814344 291     40
0:00:53 4/9/2010        4       9       2010    0       657     521071  4814346 290     39
4:01:11 4/18/2012       4       18      2012    4       674     520834  4814346 290     39
0:00:53 12/16/2009      12      16      2009    0       639     520837  4814347 290     39
2:02:35 4/20/2012       4       20      2012    2       657     520911  4814347 290     39
12:00:54        2/5/2011        2       5       2011    12      653     520390  4814346 292     24
4:01:12 4/17/2012       4       17      2012    4       674     520962  4814348 290     39
2:01:17 3/30/2010       3       30      2010    2       657     521019  4814348 290     39
22:00:41        4/15/2010       4       15      2010    22      656     520441  4814347 291     40
4:00:44 12/16/2010      12      16      2010    4       657     520761  4814348 291     40
6:00:55 4/19/2009       4       19      2009    6       639     520783  4814349 291     40
20:01:13        4/18/2012       4       18      2012    20      665     520476  4814348 291     40
8:00:48 1/24/2013       1       24      2013    8       665     520638  4814349 291     40
22:00:53        1/31/2012       1       31      2012    22      657     520624  4814350 291     40
2:00:53 5/8/2011        5       8       2011    2       665     520703  4814351 291     40
2:01:12 5/6/2010        5       6       2010    2       640     520712  4814351 291     40
6:00:53 12/16/2010      12      16      2010    6       657     520757  4814351 291     40
16:01:02        3/27/2011       3       27      2011    16      647     520752  4814351 291     40
14:00:54        11/23/2010      11      23      2010    14      647     521172  4814353 290     39
0:00:56 4/5/2010        4       5       2010    0       643     520328  4814351 292     24
2:00:47 5/6/2010        5       6       2010    2       657     520709  4814352 291     40
4:00:54 12/9/2009       12      9       2009    4       646     521078  4814355 290     39
0:13:42 4/24/2014       4       24      2014    0       657     521008  4814355 290     39
22:00:53        3/30/2011       3       30      2011    22      647     520746  4814355 291     40
4:02:51 4/17/2012       4       17      2012    4       672     520965  4814356 290     39
4:00:55 2/3/2010        2       3       2010    4       646     520713  4814355 291     40
2:00:56 5/23/2010       5       23      2010    2       639     520934  4814357 290     39
2:00:42 4/9/2010        4       9       2010    2       657     521085  4814357 290     39
18:00:50        3/28/2011       3       28      2011    18      641     520776  4814357 291     40
0:00:56 12/16/2010      12      16      2010    0       657     520760  4814357 291     40
8:00:49 12/7/2013       12      7       2013    8       671     521593  4814360 289     39
14:00:54        3/26/2011       3       26      2011    14      647     520509  4814357 291     40
2:00:53 12/9/2009       12      9       2009    2       646     521081  4814359 290     39
22:00:53        4/13/2010       4       13      2010    22      656     520717  4814358 291     40
6:00:54 12/9/2009       12      9       2009    6       646     521084  4814359 290     39
4:00:53 4/17/2012       4       17      2012    4       657     521041  4814360 290     39
16:00:42        3/27/2011       3       27      2011    16      653     520739  4814360 291     40
0:00:48 4/17/2012       4       17      2012    0       657     521033  4814360 290     39
6:00:48 12/7/2010       12      7       2010    6       657     520472  4814359 291     40
4:01:06 4/3/2010        4       3       2010    4       643     520318  4814359 292     24
10:00:53        1/18/2012       1       18      2012    10      657     520981  4814361 290     39
7:19:09 12/10/2013      12      10      2013    7       657     521087  4814362 290     39
16:00:15        2/5/2011        2       5       2011    16      653     520357  4814360 292     24
2:00:57 12/19/2010      12      19      2010    2       655     520578  4814361 291     40
2:00:54 4/17/2012       4       17      2012    2       657     521053  4814363 290     39
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18:00:21        4/1/2011        4       1       2011    18      659     520505  4814361 291     40
2:00:53 5/6/2011        5       6       2011    2       657     521080  4814363 290     39
18:00:49        5/8/2011        5       8       2011    18      667     520732  4814362 291     40
16:00:40        3/27/2011       3       27      2011    16      641     520778  4814362 291     40
2:00:57 4/17/2010       4       17      2010    2       656     520781  4814363 291     40
8:01:18 12/14/2009      12      14      2009    8       639     521085  4814364 290     39
2:00:53 4/19/2011       4       19      2011    2       657     520958  4814364 290     39
22:00:24        3/30/2011       3       30      2011    22      653     520750  4814364 291     40
4:01:49 4/13/2013       4       13      2013    4       671     521091  4814365 290     39
18:53:26        5/13/2013       5       13      2013    18      657     521534  4814367 289     39
2:00:29 2/5/2010        2       5       2010    2       647     520625  4814364 291     40
12:00:53        11/23/2010      11      23      2010    12      647     521216  4814366 290     39
0:00:31 4/27/2008       4       27      2008    0       636     520882  4814365 290     39
0:00:50 4/12/2010       4       12      2010    0       653     520941  4814366 290     39
2:00:53 4/17/2010 4 17 2010 2 657 520789 4814365 291 40
2:00:57 4/13/2013 4 13 2013 2 671 521078 4814367 290 39
4:00:53 12/7/2010 12 7 2010 4 657 520482 4814368 291 40
0:00:49 2/5/2010 2 5 2010 0 647 520613 4814369 291 40
18:00:53 4/3/2010 4 3 2010 18 643 520271 4814368 292 24
23:13:44 4/20/2013 4 20 2013 23 657 520975 4814371 290 39
6:00:54 1/28/2013 1 28 2013 6 675 521004 4814371 290 39
2:00:41 3/31/2011 3 31 2011 2 653 520744 4814370 291 40
4:00:56 3/31/2011 3 31 2011 4 653 520737 4814371 291 40
8:00:53 1/28/2013 1 28 2013 8 675 521009 4814372 290 39
16:00:49 3/29/2011 3 29 2011 16 647 520644 4814371 291 40
4:00:56 4/18/2012 4 18 2012 4 672 520792 4814372 291 40
1:08:54 5/16/2013 5 16 2013 1 657 521067 4814373 290 39
4:00:41 4/19/2011 4 19 2011 4 657 520996 4814373 290 39
20:00:47 1/25/2013 1 25 2013 20 675 520049 4814371 292 24
0:00:42 2/1/2010 2 1 2010 0 646 520234 4814373 292 24
18:00:56 1/25/2013 1 25 2013 18 665 520417 4814373 292 24
6:00:52 12/14/2010 12 14 2010 6 654 520762 4814374 291 40
0:00:54 4/13/2013 4 13 2013 0 671 521046 4814376 290 39
0:00:41 4/17/2010 4 17 2010 0 657 520770 4814375 291 40
18:00:53 1/24/2013 1 24 2013 18 665 520503 4814374 291 40
18:01:24 4/2/2010 4 2 2010 18 643 520210 4814374 292 24
8:00:53 1/18/2012 1 18 2012 8 665 521139 4814377 290 39
4:00:53 1/6/2010 1 6 2010 4 646 520694 4814376 291 40
2:01:24 12/29/2011 12 29 2011 2 641 520986 4814377 290 39
22:00:58 4/11/2010 4 11 2010 22 643 520930 4814377 290 39
2:01:18 12/10/2009 12 10 2009 2 646 521157 4814377 290 39
6:00:53 4/23/2010 4 23 2010 6 657 520659 4814377 291 40
6:00:53 4/21/2010 4 21 2010 6 643 520648 4814377 291 40
18:00:51 4/18/2010 4 18 2010 18 656 520230 4814377 292 24
18:00:48 4/16/2012 4 16 2012 18 674 520541 4814378 291 40
12:00:56 11/19/2010 11 19 2010 12 643 521267 4814381 289 39
22:00:14 4/17/2009 4 17 2009 22 634 520836 4814380 290 39
6:00:49 12/15/2010 12 15 2010 6 655 520367 4814379 292 24
6:00:55 4/19/2011 4 19 2011 6 657 520996 4814382 290 39
6:00:42 1/18/2012 1 18 2012 6 665 521140 4814383 290 39
18:00:42 3/30/2011 3 30 2011 18 657 520687 4814383 291 40
2:00:53 12/14/2010 12 14 2010 2 657 520826 4814384 291 40
18:00:42 12/19/2010 12 19 2010 18 654 520606 4814383 291 40
10:00:27 2/6/2011 2 6 2011 10 653 520239 4814383 292 24
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0:00:31 11/21/2010 11 21 2010 0 657 520095 4814383 292 24
2:00:56 1/11/2012 1 11 2012 2 657 520712 4814385 291 40
0:00:47 3/30/2010 3 30 2010 0 657 520964 4814386 290 39
6:00:53 1/24/2013 1 24 2013 6 665 520626 4814385 291 40
22:00:53 3/30/2011 3 30 2011 22 657 520690 4814386 291 40
22:00:53 3/30/2011 3 30 2011 22 641 520735 4814386 291 40
0:00:54 12/19/2010 12 19 2010 0 655 520567 4814385 291 40
18:00:54 2/14/2011 2 14 2011 18 653 520759 4814386 291 40
18:01:12 1/27/2013 1 27 2013 18 675 520648 4814386 291 40
18:01:18 2/14/2011 2 14 2011 18 647 520766 4814387 291 40
18:00:47 3/14/2011 3 14 2011 18 657 520560 4814387 291 40
4:00:55 1/27/2013 1 27 2013 4 675 520354 4814387 292 24
4:00:26 12/15/2010 12 15 2010 4 655 520357 4814387 292 24
4:00:48 4/23/2010 4 23 2010 4 657 520695 4814388 291 40
6:00:49 2/3/2010 2 3 2010 6 646 520712 4814388 291 40
10:00:18 4/9/2011 4 9 2011 10 647 520688 4814388 291 40
2:00:42 1/6/2011 1 6 2011 2 639 520964 4814390 290 39
6:01:24 4/18/2012 4 18 2012 6 674 520825 4814389 291 40
2:01:04 3/29/2010 3 29 2010 2 657 521111 4814390 290 39
0:00:26 3/29/2009 3 29 2009 0 641 520629 4814389 291 40
16:00:48 3/31/2011 3 31 2011 16 659 520483 4814389 291 40
14:01:03 4/9/2011 4 9 2011 14 647 520503 4814389 291 40
2:01:24 5/25/2010 5 25 2010 2 639 521122 4814391 290 39
10:02:16 11/23/2010 11 23 2010 10 647 521224 4814392 290 39
6:00:54 1/18/2012 1 18 2012 6 657 521155 4814392 290 39
2:00:54 1/24/2013 1 24 2013 2 665 520561 4814390 291 40
0:00:53 1/24/2013 1 24 2013 0 665 520562 4814391 291 40
2:00:37 12/14/2010 12 14 2010 2 654 520855 4814392 290 39
4:00:56 1/24/2013 1 24 2013 4 665 520629 4814393 291 40
14:00:43 3/31/2011 3 31 2011 14 659 520531 4814393 291 40
4:00:55 1/6/2011 1 6 2011 4 639 521020 4814395 290 39
4:01:19 4/17/2011 4 17 2011 4 657 521152 4814396 290 39
18:00:50 4/15/2011 4 15 2011 18 801 520803 4814395 291 40
8:00:53 1/18/2012 1 18 2012 8 657 521158 4814396 290 39
22:00:32 2/4/2010 2 4 2010 22 647 520623 4814395 291 40
16:01:11 1/25/2013 1 25 2013 16 675 520110 4814394 292 24
18:00:44 3/30/2009 3 30 2009 18 641 520861 4814396 290 39
4:00:55 1/18/2012 1 18 2012 4 657 521153 4814397 290 39
16:00:42 3/21/2011 3 21 2011 16 653 520516 4814396 291 40
6:00:56 3/22/2011 3 22 2011 6 647 520702 4814397 291 40
6:00:41 1/6/2011 1 6 2011 6 639 521020 4814398 290 39
4:00:55 3/31/2010 3 31 2010 4 657 521097 4814398 290 39
6:00:53 4/13/2013 4 13 2013 6 671 521090 4814400 290 39
18:00:54 3/5/2011 3 5 2011 18 653 520704 4814399 291 40
19:20:44 12/10/2013 12 10 2013 19 657 520379 4814398 292 24
4:00:55 4/22/2013 4 22 2013 4 679 520129 4814398 292 24
4:00:53 12/15/2010 12 15 2010 4 646 520556 4814399 291 40
16:00:54 3/21/2011 3 21 2011 16 647 520512 4814400 291 40
18:00:50 2/4/2010 2 4 2010 18 647 520626 4814400 291 40
18:00:48 3/30/2011 3 30 2011 18 641 520752 4814401 291 40
4:00:47 4/12/2012 4 12 2012 4 657 520270 4814400 292 24
18:00:55 1/25/2011 1 25 2011 18 653 520496 4814400 291 40
2:00:26 4/12/2012 4 12 2012 2 657 520151 4814400 292 24
18:00:54 4/1/2011 4 1 2011 18 641 520191 4814400 292 24
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22:00:32 4/21/2012 4 21 2012 22 657 520298 4814401 292 24
6:00:54 4/11/2010 4 11 2010 6 643 520347 4814401 292 24
0:00:43 4/12/2012 4 12 2012 0 657 520153 4814401 292 24
2:00:54 12/14/2010 12 14 2010 2 653 520129 4814401 292 24
4:00:42 4/11/2010 4 11 2010 4 643 520346 4814402 292 24
0:01:11 12/10/2009 12 10 2009 0 646 521262 4814405 289 39
2:00:42 12/27/2010 12 27 2010 2 655 520280 4814402 292 24
20:00:54 1/31/2012 1 31 2012 20 657 520622 4814404 291 40
2:00:56 12/15/2010 12 15 2010 2 655 520259 4814403 292 24
0:00:48 4/17/2010 4 17 2010 0 643 520168 4814404 292 24
18:01:13 1/25/2013 1 25 2013 18 675 520072 4814403 292 24
8:00:54 12/8/2013 12 8 2013 8 908 521469 4814408 289 39
6:00:42 4/18/2012 4 18 2012 6 672 520838 4814407 290 39
18:00:54 4/2/2009 4 2 2009 18 647 520466 4814406 291 40
18:00:54 4/26/2011 4 26 2011 18 657 520555 4814406 291 40
22:00:56 1/27/2013 1 27 2013 22 675 520752 4814408 291 40
18:01:53 4/2/2009 4 2 2009 18 641 520402 4814407 292 24
0:00:43 3/29/2009 3 29 2009 0 643 520579 4814407 291 40
22:00:56 1/27/2013 1 27 2013 22 665 520760 4814408 291 40
18:00:42 4/1/2011 4 1 2011 18 659 520335 4814407 292 24
4:00:52 4/27/2011 4 27 2011 4 657 520784 4814409 291 40
0:55:26 1/10/2014 1 10 2014 0 657 520103 4814407 292 24
4:00:54 4/28/2011 4 28 2011 4 665 521164 4814410 290 39
10:00:20 3/31/2011 3 31 2011 10 659 520452 4814408 291 40
0:01:15 3/6/2011 3 6 2011 0 647 520683 4814409 291 40
14:00:55 3/31/2011 3 31 2011 14 647 520126 4814408 292 24
6:00:54 12/13/2010 12 13 2010 6 655 520329 4814409 292 24
6:00:55 12/27/2010 12 27 2010 6 653 520219 4814409 292 24
2:00:49 4/23/2010 4 23 2010 2 657 520724 4814411 291 40
0:00:30 1/11/2012 1 11 2012 0 657 520696 4814412 291 40
18:00:54 4/2/2009 4 2 2009 18 640 520225 4814411 292 24
2:00:56 4/28/2011 4 28 2011 2 665 521158 4814414 290 39
4:00:55 12/10/2009 12 10 2009 4 646 521184 4814415 290 39
18:02:32 3/5/2011 3 5 2011 18 647 520711 4814414 291 40
12:00:41 3/26/2011 3 26 2011 12 641 520539 4814414 291 40
18:01:53 12/28/2011 12 28 2011 18 641 521219 4814416 290 39
4:00:47 12/14/2010 12 14 2010 4 657 520809 4814415 291 40
4:00:23 1/11/2012 1 11 2012 4 657 520693 4814415 291 40
4:00:48 3/29/2010 3 29 2010 4 657 521151 4814417 290 39
4:00:36 12/27/2010 12 27 2010 4 653 520235 4814415 292 24
18:00:48 4/10/2010 4 10 2010 18 656 520506 4814416 291 40
14:01:03 1/26/2013 1 26 2013 14 675 520605 4814417 291 40
2:00:55 1/18/2012 1 18 2012 2 657 521174 4814419 290 39
6:02:44 1/6/2010 1 6 2010 6 646 520448 4814416 291 40
6:00:55 12/19/2010 12 19 2010 6 655 520664 4814417 291 40
12:01:14 3/30/2010 3 30 2010 12 643 520312 4814416 292 24
4:00:53 12/14/2010 12 14 2010 4 654 520854 4814418 290 39
0:00:10 3/29/2009 3 29 2009 0 640 520531 4814417 291 40
0:00:28 1/28/2013 1 28 2013 0 665 520768 4814418 291 40
6:00:53 4/12/2012 4 12 2012 6 657 520486 4814418 291 40
6:01:11 3/29/2010 3 29 2010 6 657 521142 4814420 290 39
0:00:47 2/1/2012 2 1 2012 0 657 521169 4814420 290 39
12:00:53 2/7/2011 2 7 2011 12 653 520111 4814417 292 24
0:16:25 3/27/2014 3 27 2014 0 657 520848 4814420 290 39
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0:54:22 5/14/2013 5 14 2013 0 657 521028 4814421 290 39
0:00:56 4/19/2009 4 19 2009 0 639 520827 4814421 291 40
2:00:54 4/7/2010 4 7 2010 2 643 520824 4814422 291 40
21:00:49 4/4/2010 4 4 2010 21 801 520828 4814422 291 40
22:01:42 12/14/2010 12 14 2010 22 646 520834 4814423 290 39
16:00:23 3/28/2011 3 28 2011 16 657 520568 4814422 291 40
4:00:50 4/17/2010 4 17 2010 4 657 520646 4814423 291 40
16:00:52 3/14/2011 3 14 2011 16 641 520697 4814423 291 40
22:16:55 4/4/2013 4 4 2013 22 657 521292 4814425 289 39
8:00:47 12/9/2009 12 9 2009 8 646 521148 4814425 290 39
0:01:07 11/21/2010 11 21 2010 0 640 521149 4814426 290 39
0:01:37 12/16/2009 12 16 2009 0 646 521104 4814426 290 39
8:01:18 12/8/2013 12 8 2013 8 671 521431 4814429 289 39
0:00:48 4/26/2010 4 26 2010 0 656 520672 4814427 291 40
2:00:53 1/6/2010 1 6 2010 2 646 520833 4814427 290 39
16:00:40 3/17/2011 3 17 2011 16 647 520540 4814427 291 40
16:00:56 4/2/2009 4 2 2009 16 643 520869 4814429 290 39
22:00:53 1/23/2013 1 23 2013 22 665 520451 4814428 291 40
10:00:43 4/9/2011 4 9 2011 10 667 520687 4814429 291 40
6:00:54 2/3/2010 2 3 2010 6 647 520543 4814429 291 40
6:01:17 12/14/2010 12 14 2010 6 646 520844 4814432 290 39
18:00:53 3/31/2010 3 31 2010 18 647 520595 4814431 291 40
0:00:53 4/5/2010 4 5 2010 0 657 521006 4814433 290 39
16:00:58 3/31/2011 3 31 2011 16 653 520380 4814431 292 24
12:01:13 3/7/2012 3 7 2012 12 657 520625 4814433 291 40
12:01:06 4/1/2011 4 1 2011 12 647 520398 4814432 292 24
10:00:47 4/1/2011 4 1 2011 10 659 520235 4814432 292 24
0:00:51 4/3/2010 4 3 2010 0 647 520476 4814434 291 40
6:17:14 3/27/2014 3 27 2014 6 657 520862 4814435 290 39
18:01:17 4/17/2012 4 17 2012 18 674 520180 4814433 292 24
18:00:47 3/30/2009 3 30 2009 18 641 520623 4814434 291 40
10:00:39 4/1/2011 4 1 2011 10 653 520234 4814433 292 24
18:00:44 12/9/2009 12 9 2009 18 646 521491 4814437 289 39
2:00:54 12/7/2010 12 7 2010 2 657 520415 4814435 292 24
12:01:23 11/23/2010 11 23 2010 12 801 521451 4814438 289 39
18:00:53 12/10/2013 12 10 2013 18 671 521138 4814437 290 39
18:00:14 4/10/2010 4 10 2010 18 653 520502 4814435 291 40
4:00:54 3/31/2010 3 31 2010 4 647 521192 4814438 290 39
18:00:51 4/9/2010 4 9 2010 18 643 520230 4814435 292 24
2:00:53 1/27/2013 1 27 2013 2 675 520416 4814436 292 24
4:00:55 3/31/2010 3 31 2010 4 643 521207 4814439 290 39
2:00:53 5/9/2011 5 9 2011 2 657 520686 4814438 291 40
2:00:48 1/25/2013 1 25 2013 2 657 520144 4814436 292 24
18:01:10 3/28/2009 3 28 2009 18 639 520533 4814438 291 40
4:00:31 4/15/2010 4 15 2010 4 643 520887 4814439 290 39
4:00:55 12/27/2010 12 27 2010 4 655 520260 4814437 292 24
8:00:55 1/27/2013 1 27 2013 8 675 520417 4814438 292 24
18:00:54 12/12/2010 12 12 2010 18 646 520374 4814439 292 24
2:01:01 4/2/2014 4 2 2014 2 914 520715 4814440 291 40
16:00:47 4/1/2011 4 1 2011 16 647 520360 4814439 292 24
6:00:54 12/15/2010 12 15 2010 6 646 520533 4814440 291 40
4:00:48 4/13/2012 4 13 2012 4 672 520756 4814441 291 40
22:00:53 4/30/2009 4 30 2009 22 639 520643 4814441 291 40
4:00:53 2/3/2010 2 3 2010 4 647 520538 4814441 291 40
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4:00:48 12/13/2010 12 13 2010 4 653 520376 4814441 292 24
4:00:47 2/1/2010 2 1 2010 4 646 520314 4814441 292 24
22:00:55 4/16/2010 4 16 2010 22 643 520322 4814441 292 24
18:00:55 12/13/2010 12 13 2010 18 653 520297 4814441 292 24
16:01:24 1/26/2013 1 26 2013 16 675 520403 4814442 292 24
18:01:24 1/15/2012 1 15 2012 18 641 520220 4814441 292 24
18:00:53 4/17/2012 4 17 2012 18 672 520177 4814442 292 24
18:00:53 1/26/2013 1 26 2013 18 675 520413 4814443 292 24
18:01:24 4/12/2012 4 12 2012 18 672 520768 4814444 291 40
0:00:55 4/6/2010 4 6 2010 0 643 520245 4814443 292 24
18:00:41 1/27/2013 1 27 2013 18 665 520737 4814445 291 40
5:14:53 4/21/2013 4 21 2013 5 657 520308 4814444 292 24
6:00:56 3/22/2011 3 22 2011 6 653 520707 4814445 291 40
8:00:54 12/15/2009 12 15 2009 8 639 521223 4814447 290 39
4:00:37 12/13/2010 12 13 2010 4 646 520484 4814445 291 40
18:00:23 3/31/2011 3 31 2011 18 659 520544 4814446 291 40
18:00:25 3/16/2013 3 16 2013 18 657 520324 4814445 292 24
4:00:47 3/22/2011 3 22 2011 4 653 520701 4814447 291 40
6:00:53 4/13/2012 4 13 2012 6 672 520762 4814447 291 40
2:00:53 12/17/2010 12 17 2010 2 653 520835 4814448 290 39
0:00:54 4/3/2010 4 3 2010 0 643 520477 4814448 291 40
22:00:53 12/19/2010 12 19 2010 22 654 520514 4814448 291 40
4:00:47 3/23/2009 3 23 2009 4 641 520418 4814449 292 24
6:00:53 12/16/2010 12 16 2010 6 653 520478 4814449 291 40
2:00:44 3/23/2009 3 23 2009 2 641 520416 4814449 292 24
4:00:36 3/30/2011 3 30 2011 4 653 520911 4814450 290 39
4:00:48 4/26/2011 4 26 2011 4 657 520869 4814450 290 39
12:00:47 2/6/2011 2 6 2011 12 653 520215 4814449 292 24
12:01:24 11/23/2010 11 23 2010 12 654 521528 4814453 289 39
22:01:41 12/9/2009 12 9 2009 22 646 521438 4814453 289 39
6:00:54 4/26/2011 4 26 2011 6 657 520864 4814452 290 39
16:00:44 4/2/2009 4 2 2009 16 641 520807 4814451 291 40
18:00:30 1/31/2010 1 31 2010 18 646 520280 4814450 292 24
6:00:53 1/27/2013 1 27 2013 6 675 520326 4814450 292 24
18:00:19 4/17/2010 4 17 2010 18 657 520304 4814450 292 24
18:00:54 4/19/2012 4 19 2012 18 674 520565 4814451 291 40
2:00:53 4/3/2010 4 3 2010 2 647 520469 4814451 291 40
0:00:22 3/23/2009 3 23 2009 0 641 520421 4814451 292 24
18:01:15 4/1/2011 4 1 2011 18 647 520391 4814451 292 24
2:00:54 12/16/2009 12 16 2009 2 639 520835 4814453 290 39
18:00:47 12/18/2010 12 18 2010 18 655 520314 4814451 292 24
22:00:54 4/2/2010 4 2 2010 22 647 520346 4814452 292 24
6:00:54 4/15/2010 4 15 2010 6 643 520945 4814454 290 39
4:00:55 4/3/2010 4 3 2010 4 647 520387 4814453 292 24
22:00:46 4/13/2010 4 13 2010 22 646 520677 4814454 291 40
12:01:52 3/6/2013 3 6 2013 12 641 520757 4814455 291 40
18:00:54 3/16/2011 3 16 2011 18 653 520500 4814455 291 40
18:01:04 4/2/2009 4 2 2009 18 639 520484 4814456 291 40
18:02:48 3/6/2013 3 6 2013 18 641 520774 4814457 291 40
14:01:02 4/1/2011 4 1 2011 14 641 520252 4814456 292 24
6:45:11 5/12/2013 5 12 2013 6 657 521485 4814460 289 39
0:00:54 12/20/2010 12 20 2010 0 654 520513 4814457 291 40
18:00:20 12/18/2010 12 18 2010 18 655 520292 4814457 292 24
6:00:48 3/30/2011 3 30 2011 6 641 520859 4814459 290 39
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18:01:23 5/25/2010 5 25 2010 18 639 521404 4814461 289 39
22:00:47 4/4/2010 4 4 2010 22 643 520330 4814458 292 24
2:00:44 2/3/2010 2 3 2010 2 646 520685 4814460 291 40
12:00:55 4/9/2011 4 9 2011 12 647 520677 4814461 291 40
0:00:53 4/12/2010 4 12 2010 0 656 521192 4814463 290 39
18:00:51 4/9/2010 4 9 2010 18 653 520538 4814461 291 40
18:00:53 12/13/2010 12 13 2010 18 653 520318 4814460 292 24
2:00:44 5/7/2011 5 7 2011 2 657 520323 4814461 292 24
20:00:42 1/23/2013 1 23 2013 20 665 520439 4814462 291 40
22:00:55 4/24/2010 4 24 2010 22 643 520117 4814461 292 24
0:00:46 4/16/2011 4 16 2011 0 801 520536 4814463 291 40
0:00:53 4/22/2012 4 22 2012 0 657 520339 4814462 292 24
22:00:47 4/18/2009 4 18 2009 22 639 520857 4814465 290 39
22:00:54 4/14/2012 4 14 2012 22 674 520752 4814465 291 40
8:01:18 12/8/2013 12 8 2013 8 914 521393 4814468 289 39
2:00:53 4/3/2010 4 3 2010 2 643 520472 4814466 291 40
8:02:23 11/23/2010 11 23 2010 8 646 521225 4814468 290 39
18:00:50 12/19/2010 12 19 2010 18 654 520785 4814467 291 40
12:00:42 4/9/2011 4 9 2011 12 657 520710 4814467 291 40
18:00:50 4/14/2011 4 14 2011 18 654 520812 4814469 291 40
14:02:14 4/1/2011 4 1 2011 14 647 520387 4814469 292 24
6:00:44 3/30/2011 3 30 2011 6 653 520854 4814470 290 39
22:00:47 12/15/2010 12 15 2010 22 657 520616 4814470 291 40
18:01:52 3/16/2011 3 16 2011 18 647 520552 4814470 291 40
4:00:55 3/30/2010 3 30 2010 4 657 520905 4814471 290 39
0:00:54 3/29/2009 3 29 2009 0 639 520629 4814470 291 40
2:00:54 4/17/2010 4 17 2010 2 643 520290 4814470 292 24
18:00:41 12/14/2010 12 14 2010 18 653 520360 4814470 292 24
4:00:54 4/17/2010 4 17 2010 4 643 520288 4814470 292 24
18:01:13 5/4/2010 5 4 2010 18 640 520270 4814470 292 24
6:01:47 12/13/2010 12 13 2010 6 646 520467 4814471 291 40
18:00:54 5/8/2011 5 8 2011 18 657 520528 4814471 291 40
6:00:47 12/27/2010 12 27 2010 6 655 520289 4814471 292 24
20:00:53 3/31/2014 3 31 2014 20 914 520465 4814472 291 40
22:00:50 4/11/2012 4 11 2012 22 657 520098 4814471 292 24
2:00:54 3/27/2012 3 27 2012 2 674 521264 4814475 289 39
6:00:42 4/9/2010 4 9 2010 6 657 521279 4814475 289 39
22:00:55 4/15/2010 4 15 2010 22 657 520316 4814472 292 24
2:00:48 4/20/2012 4 20 2012 2 671 520873 4814474 290 39
4:01:08 4/9/2010 4 9 2010 4 657 521277 4814476 289 39
22:00:53 3/22/2009 3 22 2009 22 641 520432 4814474 291 40
2:00:53 3/21/2013 3 21 2013 2 658 520805 4814475 291 40
6:00:56 2/4/2010 2 4 2010 6 647 520313 4814474 292 24
20:00:51 12/8/2013 12 8 2013 20 914 520802 4814475 291 40
18:00:48 4/2/2011 4 2 2011 18 653 520160 4814474 292 24
2:00:50 2/4/2010 2 4 2010 2 647 520317 4814475 292 24
22:00:55 12/14/2010 12 14 2010 22 655 520249 4814475 292 24
6:00:15 3/31/2011 3 31 2011 6 653 520688 4814476 291 40
4:01:11 3/6/2011 3 6 2011 4 647 520890 4814477 290 39
18:00:54 4/22/2010 4 22 2010 18 643 520601 4814477 291 40
18:01:50 12/10/2013 12 10 2013 18 914 521045 4814478 290 39
4:00:48 4/15/2008 4 15 2008 4 634 520549 4814477 291 40
22:00:53 1/31/2010 1 31 2010 22 646 520300 4814477 292 24
22:00:14 12/13/2010 12 13 2010 22 654 520318 4814477 292 24
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0:00:54 4/3/2010 4 3 2010 0 801 520474 4814478 291 40
18:01:17 4/16/2012 4 16 2012 18 674 520163 4814478 292 24
3:00:54 4/3/2010 4 3 2010 3 801 520470 4814480 291 40
4:00:53 2/4/2010 2 4 2010 4 647 520302 4814479 292 24
18:00:42 4/9/2010 4 9 2010 18 657 520290 4814479 292 24
0:01:26 4/16/2010 4 16 2010 0 643 520289 4814480 292 24
12:00:43 3/31/2011 3 31 2011 12 659 520459 4814480 291 40
2:00:54 12/14/2010 12 14 2010 2 646 520894 4814482 290 39
0:00:51 4/16/2010 4 16 2010 0 656 520306 4814480 292 24
18:00:53 12/19/2010 12 19 2010 18 653 520811 4814482 291 40
6:01:11 2/1/2010 2 1 2010 6 646 520303 4814481 292 24
4:00:42 12/17/2010 12 17 2010 4 653 520817 4814482 291 40
10:02:40 11/23/2010 11 23 2010 10 654 521444 4814484 289 39
4:00:53 12/14/2010 12 14 2010 4 646 520897 4814483 290 39
22:00:48 3/5/2011 3 5 2011 22 653 520811 4814483 291 40
6:56:14 1/10/2014 1 10 2014 6 657 520063 4814481 292 24
10:00:45 3/31/2011 3 31 2011 10 653 520507 4814482 291 40
2:00:34 12/30/2011 12 30 2011 2 658 520524 4814482 291 40
16:00:41 3/26/2011 3 26 2011 16 653 520691 4814483 291 40
0:00:53 12/14/2010 12 14 2010 0 653 520214 4814482 292 24
6:00:47 4/17/2010 4 17 2010 6 656 520542 4814483 291 40
0:00:42 2/4/2010 2 4 2010 0 647 520304 4814482 292 24
18:01:31 4/18/2012 4 18 2012 18 672 520867 4814485 290 39
0:00:50 3/6/2011 3 6 2011 0 653 520811 4814485 291 40
18:00:54 3/25/2012 3 25 2012 18 674 520550 4814485 291 40
12:00:47 3/26/2011 3 26 2011 12 657 520536 4814485 291 40
0:00:53 4/5/2010 4 5 2010 0 801 521036 4814486 290 39
22:00:31 4/11/2010 4 11 2010 22 653 520486 4814485 291 40
2:00:47 11/21/2010 11 21 2010 2 657 520073 4814484 292 24
18:00:27 11/22/2010 11 22 2010 18 657 521481 4814489 289 39
10:00:21 4/1/2011 4 1 2011 10 654 520166 4814485 292 24
16:00:33 3/29/2011 3 29 2011 16 641 520594 4814486 291 40
8:00:41 12/19/2010 12 19 2010 8 655 520766 4814487 291 40
18:00:47 4/17/2012 4 17 2012 18 674 520291 4814486 292 24
18:00:25 4/17/2012 4 17 2012 18 672 520475 4814487 291 40
22:00:54 12/14/2010 12 14 2010 22 653 520371 4814487 292 24
18:01:24 2/3/2010 2 3 2010 18 647 520293 4814487 292 24
16:00:51 4/1/2011 4 1 2011 16 641 520242 4814487 292 24
16:01:11 3/26/2011 3 26 2011 16 647 520639 4814489 291 40
0:00:42 4/16/2011 4 16 2011 0 667 520593 4814489 291 40
14:01:22 2/22/2014 2 22 2014 14 671 520824 4814491 291 40
18:01:26 4/15/2010 4 15 2010 18 656 520237 4814489 292 24
2:01:49 4/17/2011 4 17 2011 2 657 521281 4814493 289 39
18:00:59 12/14/2010 12 14 2010 18 655 520239 4814491 292 24
18:00:23 3/27/2011 3 27 2011 18 641 520940 4814493 290 39
6:01:18 2/2/2010 2 2 2010 6 647 520470 4814492 291 40
0:00:41 4/16/2010 4 16 2010 0 657 520306 4814492 292 24
18:00:43 4/1/2010 4 1 2010 18 801 520290 4814492 292 24
22:00:56 2/3/2010 2 3 2010 22 647 520292 4814493 292 24
22:00:48 12/12/2010 12 12 2010 22 653 520627 4814494 291 40
4:00:26 2/2/2010 2 2 2010 4 647 520459 4814494 291 40
16:00:53 2/7/2011 2 7 2011 16 653 520380 4814494 292 24
18:00:53 5/4/2009 5 4 2009 18 646 520177 4814494 292 24
2:01:24 4/2/2010 4 2 2010 2 657 520945 4814496 290 39
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22:20:25 4/5/2013 4 5 2013 22 657 520751 4814496 291 40
10:00:53 11/23/2010 11 23 2010 10 801 521456 4814498 289 39
22:00:55 12/18/2010 12 18 2010 22 655 520328 4814494 292 24
10:00:48 1/24/2013 1 24 2013 10 665 520553 4814496 291 40
18:00:26 4/12/2010 4 12 2010 18 657 520384 4814496 292 24
14:00:47 2/7/2011 2 7 2011 14 653 520378 4814497 292 24
0:00:54 4/17/2011 4 17 2011 0 657 521280 4814500 289 39
2:00:47 4/18/2010 4 18 2010 2 657 520936 4814500 290 39
2:02:54 4/12/2010 4 12 2010 2 653 521263 4814501 289 39
2:01:18 3/10/2014 3 10 2014 2 914 520538 4814499 291 40
22:00:47 4/14/2010 4 14 2010 22 643 520948 4814501 290 39
8:01:01 3/29/2010 3 29 2010 8 657 521090 4814501 290 39
8:01:18 12/10/2013 12 10 2013 8 908 521293 4814502 289 39
18:01:19 12/14/2010 12 14 2010 18 646 520681 4814500 291 40
0:00:53 2/3/2010 2 3 2010 0 646 520628 4814500 291 40
2:00:39 2/8/2010 2 8 2010 2 647 520519 4814500 291 40
22:00:34 4/18/2012 4 18 2012 22 674 520283 4814499 292 24
0:00:53 2/3/2010 2 3 2010 0 647 520454 4814500 291 40
18:00:42 12/14/2010 12 14 2010 18 653 520308 4814500 292 24
8:00:41 12/13/2010 12 13 2010 8 650 521214 4814504 290 39
18:00:53 12/12/2010 12 12 2010 18 646 520290 4814501 292 24
16:00:41 1/31/2012 1 31 2012 16 657 520624 4814502 291 40
2:00:56 2/2/2010 2 2 2010 2 647 520463 4814502 291 40
18:00:52 3/28/2009 3 28 2009 18 640 520477 4814502 291 40
2:00:47 4/5/2010 4 5 2010 2 657 521069 4814504 290 39
2:00:32 2/3/2010 2 3 2010 2 647 520459 4814502 291 40
6:00:19 4/17/2010 4 17 2010 6 657 520606 4814503 291 40
16:00:25 2/22/2011 2 22 2011 16 641 520732 4814504 291 40
0:00:54 4/9/2012 4 9 2012 0 657 520824 4814505 291 40
12:00:55 4/1/2011 4 1 2011 12 653 520317 4814504 292 24
12:00:48 3/6/2009 3 6 2009 12 634 520738 4814505 291 40
2:00:42 4/22/2012 4 22 2012 2 657 520377 4814504 292 24
0:00:55 4/1/2014 4 1 2014 0 914 520796 4814506 291 40
4:00:54 3/10/2014 3 10 2014 4 914 520763 4814507 291 40
18:00:44 12/31/2011 12 31 2011 18 658 520690 4814507 291 40
22:00:48 4/29/2010 4 29 2010 22 657 520785 4814508 291 40
18:00:44 12/14/2010 12 14 2010 18 655 520232 4814506 292 24
6:00:53 4/11/2010 4 11 2010 6 653 521237 4814510 289 39
20:01:17 4/9/2012 4 9 2012 20 665 520209 4814507 292 24
14:00:56 3/26/2011 3 26 2011 14 653 520480 4814508 291 40
2:00:53 1/16/2012 1 16 2012 2 641 520850 4814509 290 39
18:00:12 4/26/2008 4 26 2008 18 636 520560 4814508 291 40
4:18:17 4/5/2013 4 5 2013 4 657 521361 4814511 289 39
0:00:50 4/19/2012 4 19 2012 0 674 520214 4814508 292 24
16:00:49 3/30/2011 3 30 2011 16 653 520210 4814508 292 24
18:00:56 3/14/2011 3 14 2011 18 641 520718 4814510 291 40
22:00:55 4/12/2012 4 12 2012 22 672 520930 4814510 290 39
14:00:47 3/26/2011 3 26 2011 14 641 520684 4814510 291 40
0:50:47 12/3/2013 12 3 2013 0 657 520154 4814508 292 24
6:00:54 3/23/2009 3 23 2009 6 641 520617 4814509 291 40
18:00:55 1/31/2012 1 31 2012 18 657 520593 4814510 291 40
18:00:53 4/19/2012 4 19 2012 18 672 520329 4814509 292 24
4:01:11 2/8/2010 2 8 2010 4 647 520515 4814511 291 40
4:00:27 4/22/2012 4 22 2012 4 657 520376 4814511 292 24
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12:00:44 4/1/2011 4 1 2011 12 659 520234 4814511 292 24
0:00:41 2/2/2010 2 2 2010 0 647 520460 4814512 291 40
0:00:54 12/13/2010 12 13 2010 0 653 520621 4814513 291 40
4:00:53 3/31/2011 3 31 2011 4 641 520467 4814512 291 40
18:00:59 4/22/2010 4 22 2010 18 657 520712 4814513 291 40
22:00:53 4/8/2012 4 8 2012 22 657 520818 4814514 291 40
14:00:15 3/5/2009 3 5 2009 14 634 520708 4814514 291 40
6:29:56 5/9/2013 5 9 2013 6 657 521299 4814516 289 39
22:00:53 4/16/2012 4 16 2012 22 672 520607 4814514 291 40
18:00:44 4/28/2011 4 28 2011 18 665 520228 4814514 292 24
6:00:36 3/31/2011 3 31 2011 6 641 520472 4814515 291 40
18:00:53 4/13/2010 4 13 2010 18 646 520457 4814516 291 40
2:01:41 3/21/2013 3 21 2013 2 677 521313 4814519 289 39
10:01:32 4/1/2011 4 1 2011 10 657 520157 4814515 292 24
22:00:55 1/26/2013 1 26 2013 22 675 520458 4814517 291 40
18:00:54 5/1/2009 5 1 2009 18 639 520162 4814517 292 24
18:00:45 3/6/2012 3 6 2012 18 641 520708 4814519 291 40
18:02:00 12/12/2013 12 12 2013 18 914 520522 4814518 291 40
18:00:47 4/2/2009 4 2 2009 18 637 520429 4814519 291 40
0:00:56 2/8/2010 2 8 2010 0 647 520591 4814520 291 40
16:00:55 3/26/2011 3 26 2011 16 641 520691 4814521 291 40
2:00:54 2/1/2010 2 1 2010 2 646 520307 4814520 285 40
20:00:53 1/26/2013 1 26 2013 20 675 520460 4814521 284 40
22:01:23 12/10/2009 12 10 2009 22 646 520029 4814520 285 40
0:49:42 4/5/2014 4 5 2014 0 657 520847 4814522 290 39
16:00:53 1/25/2011 1 25 2011 16 653 520486 4814521 284 40
0:00:53 4/18/2012 4 18 2012 0 674 521096 4814523 290 39
20:01:10 12/9/2013 12 9 2013 20 914 520804 4814523 284 40
16:00:57 3/30/2011 3 30 2011 16 647 520196 4814521 285 40
14:00:51 4/12/2011 4 12 2011 14 647 520174 4814521 285 40
8:00:53 12/27/2010 12 27 2010 8 655 520318 4814522 285 40
22:01:13 4/11/2010 4 11 2010 22 656 521091 4814525 290 39
0:00:54 3/17/2009 3 17 2009 0 638 520904 4814525 283 40
18:00:52 4/11/2010 4 11 2010 18 653 520391 4814523 285 40
8:00:53 2/2/2010 2 2 2010 8 647 520456 4814524 284 40
14:01:08 3/27/2011 3 27 2011 14 647 520380 4814524 285 40
6:01:05 4/21/2013 4 21 2013 6 679 519916 4814522 286 40
0:01:17 4/20/2013 4 20 2013 0 679 519869 4814522 286 40
18:01:12 4/4/2010 4 4 2010 18 643 519985 4814523 286 40
16:00:53 4/16/2011 4 16 2011 16 647 520588 4814525 284 40
0:01:19 4/18/2012 4 18 2012 0 672 521082 4814527 283 40
18:00:47 3/25/2012 3 25 2012 18 673 520604 4814527 284 40
14:00:54 12/13/2010 12 13 2010 14 653 520167 4814526 285 40
2:01:10 4/2/2010 4 2 2010 2 647 519580 4814524 287 22
0:01:07 12/16/2010 12 16 2010 0 653 520289 4814527 285 40
4:00:54 4/3/2011 4 3 2011 4 653 520393 4814528 285 40
22:00:50 3/5/2011 3 5 2011 22 647 520799 4814529 284 40
18:00:48 12/15/2010 12 15 2010 18 653 520303 4814527 285 40
8:00:42 1/25/2013 1 25 2013 8 665 520732 4814529 284 40
18:01:04 4/2/2010 4 2 2010 18 643 520013 4814527 286 40
10:00:48 3/31/2011 3 31 2011 10 657 520360 4814528 285 40
18:00:56 4/16/2012 4 16 2012 18 672 520095 4814528 285 40
14:00:43 4/1/2011 4 1 2011 14 654 520290 4814528 285 40
12:00:54 3/26/2011 3 26 2011 12 647 520480 4814529 284 40
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22:00:51 12/15/2010 12 15 2010 22 653 520298 4814529 285 40
18:00:53 4/3/2010 4 3 2010 18 647 520730 4814530 284 40
0:00:45 3/27/2012 3 27 2012 0 674 521205 4814532 283 40
18:01:11 4/27/2010 4 27 2010 18 656 520358 4814529 285 40
18:00:50 1/30/2011 1 30 2011 18 653 520635 4814530 284 40
6:01:01 3/10/2014 3 10 2014 6 914 520724 4814531 284 40
2:00:54 4/15/2011 4 15 2011 2 667 521106 4814532 283 40
0:01:08 4/6/2010 4 6 2010 0 654 520532 4814531 284 40
18:00:53 4/2/2010 4 2 2010 18 647 520002 4814530 286 40
20:00:42 4/19/2013 4 19 2013 20 679 519862 4814529 286 40
22:00:53 4/2/2010 4 2 2010 22 643 520300 4814531 285 40
2:00:54 4/15/2011 4 15 2011 2 657 521134 4814534 283 40
22:00:49 11/20/2010 11 20 2010 22 657 519711 4814529 286 40
4:00:54 3/31/2011 3 31 2011 4 647 520468 4814533 284 40
18:00:24 3/31/2009 3 31 2009 18 647 520381 4814532 285 40
18:00:53 5/4/2010 5 4 2010 18 657 520477 4814533 284 40
22:01:23 3/10/2013 3 10 2013 22 679 520726 4814534 284 40
8:00:41 2/3/2010 2 3 2010 8 646 520704 4814534 284 40
18:00:42 4/21/2010 4 21 2010 18 657 520803 4814534 284 40
0:00:54 12/9/2009 12 9 2009 0 646 520699 4814534 284 40
8:01:06 12/10/2013 12 10 2013 8 914 521310 4814536 282 40
16:00:42 4/19/2012 4 19 2012 16 674 520565 4814534 284 40
2:00:22 12/13/2010 12 13 2010 2 653 520563 4814534 284 40
6:00:54 4/29/2011 4 29 2011 6 657 521004 4814536 283 40
2:00:48 4/15/2010 4 15 2010 2 657 520928 4814535 283 40
16:00:48 1/26/2013 1 26 2013 16 665 520900 4814535 283 40
18:00:47 4/11/2010 4 11 2010 18 643 520023 4814533 285 40
14:00:43 3/6/2009 3 6 2009 14 634 520706 4814535 284 40
0:00:49 4/10/2008 4 10 2008 0 634 520927 4814537 283 40
16:00:48 4/2/2009 4 2 2009 16 639 520773 4814537 284 40
20:00:54 3/20/2014 3 20 2014 20 914 520843 4814537 283 40
18:00:12 1/26/2013 1 26 2013 18 665 520870 4814538 283 40
16:00:54 2/22/2014 2 22 2014 16 671 520830 4814538 283 40
6:00:15 3/31/2011 3 31 2011 6 647 520473 4814537 284 40
18:00:48 12/12/2010 12 12 2010 18 653 520637 4814538 284 40
4:00:54 3/27/2012 3 27 2012 4 674 521184 4814540 283 40
2:00:26 3/30/2009 3 30 2009 2 643 520952 4814539 283 40
10:00:55 3/27/2011 3 27 2011 10 653 520352 4814538 285 40
0:01:23 4/22/2013 4 22 2013 0 679 519658 4814536 286 40
8:01:53 12/10/2013 12 10 2013 8 671 521355 4814541 282 40
10:00:56 12/10/2013 12 10 2013 10 658 521432 4814542 282 40
4:00:53 3/31/2011 3 31 2011 4 657 520469 4814539 284 40
2:00:47 4/21/2013 4 21 2013 2 679 519910 4814538 286 40
4:01:11 4/21/2013 4 21 2013 4 679 519902 4814538 286 40
12:00:43 4/1/2011 4 1 2011 12 654 520292 4814539 285 40
2:01:53 4/25/2010 4 25 2010 2 643 519716 4814537 286 40
6:00:55 4/20/2012 4 20 2012 6 671 520864 4814541 283 40
12:00:39 4/9/2011 4 9 2011 12 667 520637 4814540 284 40
10:00:48 3/20/2009 3 20 2009 10 641 520245 4814539 285 40
12:14:56 3/26/2014 3 26 2014 12 657 520375 4814540 285 40
22:00:47 4/5/2010 4 5 2010 22 643 520261 4814540 285 40
22:00:45 2/7/2010 2 7 2010 22 647 520592 4814541 284 40
18:00:48 3/31/2011 3 31 2011 18 659 520706 4814541 284 40
18:00:44 3/21/2013 3 21 2013 18 657 520217 4814540 285 40
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4:00:53 4/29/2011 4 29 2011 4 657 521078 4814543 283 40
18:00:23 4/11/2010 4 11 2010 18 656 520607 4814542 284 40
6:00:59 4/20/2013 4 20 2013 6 679 519657 4814539 286 40
18:00:47 4/4/2010 4 4 2010 18 657 520790 4814543 284 40
22:00:56 4/18/2013 4 18 2013 22 679 519760 4814540 286 40
14:00:53 3/27/2011 3 27 2011 14 653 520354 4814542 285 40
18:00:23 4/16/2010 4 16 2010 18 657 520549 4814543 284 40
22:00:48 2/22/2014 2 22 2014 22 914 520648 4814543 284 40
14:00:50 3/27/2011 3 27 2011 14 641 520353 4814543 285 40
14:00:44 4/9/2011 4 9 2011 14 667 520616 4814544 284 40
16:00:41 12/13/2010 12 13 2010 16 653 520160 4814542 285 40
14:00:41 4/1/2011 4 1 2011 14 659 520132 4814542 285 40
14:00:49 4/1/2011 4 1 2011 14 653 520278 4814543 285 40
0:00:54 4/21/2010 4 21 2010 0 643 519721 4814541 286 40
8:00:41 2/5/2010 2 5 2010 8 647 520537 4814544 284 40
16:00:25 4/1/2011 4 1 2011 16 659 520134 4814543 285 40
2:00:50 1/30/2013 1 30 2013 2 675 519886 4814542 286 40
12:00:54 3/27/2011 3 27 2011 12 647 520369 4814544 285 40
6:00:26 4/19/2010 4 19 2010 6 643 519881 4814542 286 40
22:02:17 3/31/2013 3 31 2013 22 657 520279 4814544 285 40
12:00:29 4/1/2011 4 1 2011 12 641 520196 4814544 285 40
2:00:50 5/5/2010 5 5 2010 2 656 520901 4814546 283 40
0:00:56 12/13/2010 12 13 2010 0 646 520764 4814546 284 40
0:00:53 4/30/2010 4 30 2010 0 657 520057 4814545 285 40
22:00:42 3/31/2014 3 31 2014 22 914 520842 4814547 283 40
4:00:20 4/27/2011 4 27 2011 4 665 520903 4814548 283 40
12:00:24 3/27/2011 3 27 2011 12 641 520353 4814546 285 40
22:00:55 12/13/2010 12 13 2010 22 657 520393 4814547 285 40
4:01:18 12/3/2013 12 3 2013 4 914 520546 4814547 284 40
21:00:47 4/2/2010 4 2 2010 21 801 520293 4814547 285 40
2:00:54 3/29/2009 3 29 2009 2 641 520763 4814548 284 40
22:03:09 12/15/2009 12 15 2009 22 639 521405 4814551 282 40
12:00:43 3/27/2011 3 27 2011 12 657 520395 4814548 285 40
12:01:11 4/16/2011 4 16 2011 12 647 520719 4814549 284 40
4:00:47 4/20/2012 4 20 2012 4 671 520867 4814549 283 40
6:00:42 3/31/2011 3 31 2011 6 657 520479 4814549 284 40
2:00:53 12/13/2010 12 13 2010 2 646 520768 4814550 284 40
5:25:42 4/24/2013 4 24 2013 5 657 520835 4814550 283 40
12:00:53 2/8/2011 2 8 2011 12 653 520352 4814549 285 40
18:00:24 3/19/2011 3 19 2011 18 647 520963 4814551 283 40
14:01:12 3/28/2011 3 28 2011 14 641 520284 4814549 285 40
10:00:53 3/31/2011 3 31 2011 10 647 520458 4814550 284 40
18:00:20 4/26/2011 4 26 2011 18 657 520230 4814549 285 40
2:01:09 4/19/2013 4 19 2013 2 679 519811 4814548 286 40
12:00:57 4/16/2011 4 16 2011 12 657 520749 4814551 284 40
18:01:24 4/3/2010 4 3 2010 18 643 520755 4814551 284 40
0:00:48 4/18/2010 4 18 2010 0 643 520760 4814551 284 40
16:00:15 3/6/2009 3 6 2009 16 634 520718 4814551 284 40
6:00:38 4/10/2011 4 10 2011 6 647 520708 4814551 284 40
2:00:53 5/8/2011 5 8 2011 2 667 520891 4814552 283 40
2:00:41 4/21/2012 4 21 2012 2 671 521280 4814554 282 40
4:00:58 4/5/2010 4 5 2010 4 657 520946 4814553 283 40
12:00:20 3/22/2009 3 22 2009 12 641 520455 4814551 284 40
6:00:54 12/13/2010 12 13 2010 6 653 520360 4814551 285 40
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22:01:11 4/29/2010 4 29 2010 22 656 520932 4814553 283 40
18:01:46 3/14/2012 3 14 2012 18 641 520254 4814551 285 40
22:00:48 4/17/2010 4 17 2010 22 643 520758 4814552 284 40
8:01:11 11/23/2010 11 23 2010 8 654 521289 4814554 282 40
10:00:53 12/21/2013 12 21 2013 10 658 520550 4814552 284 40
6:00:13 4/18/2010 4 18 2010 6 657 520990 4814553 283 40
18:00:43 4/13/2010 4 13 2010 18 656 520538 4814552 284 40
0:00:49 4/21/2012 4 21 2012 0 671 521278 4814555 282 40
2:00:54 12/3/2010 12 3 2010 2 657 519718 4814550 286 40
18:00:24 4/16/2010 4 16 2010 18 643 520375 4814552 285 40
18:00:42 12/13/2010 12 13 2010 18 655 519761 4814550 286 40
20:00:53 12/7/2013 12 7 2013 20 908 520831 4814554 283 40
6:00:54 4/17/2010 4 17 2010 6 643 520168 4814552 285 40
6:01:53 12/10/2013 12 10 2013 6 908 521317 4814555 282 40
6:00:27 4/3/2011 4 3 2011 6 653 520355 4814553 285 40
18:00:53 3/16/2012 3 16 2012 18 641 520258 4814553 285 40
18:00:50 3/25/2011 3 25 2011 18 647 520910 4814555 283 40
14:00:50 3/5/2009 3 5 2009 14 635 520722 4814554 284 40
2:01:43 4/16/2011 4 16 2011 2 654 521325 4814556 282 40
10:00:42 3/20/2009 3 20 2009 10 635 520235 4814553 285 40
18:00:48 2/2/2010 2 2 2010 18 647 520435 4814554 284 40
10:00:53 5/5/2009 5 5 2009 10 640 520386 4814554 285 40
18:00:54 2/1/2010 2 1 2010 18 647 520435 4814554 284 40
16:00:42 4/1/2011 4 1 2011 16 653 520278 4814554 285 40
6:00:26 11/20/2010 11 20 2010 6 657 520740 4814556 284 40
18:00:54 2/7/2011 2 7 2011 18 653 520464 4814555 284 40
2:01:23 5/2/2009 5 2 2009 2 639 520495 4814555 284 40
18:00:50 4/17/2011 4 17 2011 18 657 519672 4814553 286 40
22:00:54 1/26/2013 1 26 2013 22 665 520852 4814556 283 40
6:00:53 3/31/2010 3 31 2010 6 643 521113 4814557 283 40
6:00:30 12/1/2013 12 1 2013 6 914 520373 4814555 285 40
20:00:54 4/16/2012 4 16 2012 20 657 520449 4814556 284 40
0:00:55 4/18/2010 4 18 2010 0 657 520799 4814557 284 40
23:24:18 4/23/2013 4 23 2013 23 657 520627 4814557 284 40
22:00:48 4/5/2010 4 5 2010 22 654 520441 4814556 284 40
2:01:24 4/19/2010 4 19 2010 2 656 520947 4814558 283 40
10:01:11 12/28/2011 12 28 2011 10 641 521352 4814559 282 40
8:00:49 11/20/2010 11 20 2010 8 653 520664 4814558 284 40
0:00:41 4/21/2010 4 21 2010 0 656 520891 4814559 283 40
4:00:41 3/21/2013 3 21 2013 4 658 520841 4814559 283 40
23:38:50 4/26/2013 4 26 2013 23 657 520220 4814557 285 40
18:01:12 12/14/2010 12 14 2010 18 646 520402 4814558 285 40
4:00:54 4/18/2010 4 18 2010 4 657 520942 4814559 283 40
18:00:54 3/26/2011 3 26 2011 18 647 520908 4814559 283 40
0:00:53 4/27/2010 4 27 2010 0 657 519767 4814556 286 40
0:00:56 12/11/2009 12 11 2009 0 646 519972 4814557 286 40
18:00:43 3/28/2009 3 28 2009 18 643 520446 4814558 284 40
6:00:22 11/20/2010 11 20 2010 6 646 520758 4814559 284 40
18:00:55 4/14/2011 4 14 2011 18 657 520795 4814560 284 40
16:00:44 1/30/2011 1 30 2011 16 653 520726 4814560 284 40
10:00:23 3/31/2011 3 31 2011 10 641 520325 4814559 285 40
22:00:47 1/25/2013 1 25 2013 22 665 520813 4814560 284 40
14:00:48 4/9/2009 4 9 2009 14 643 520637 4814560 284 40
18:00:53 3/31/2011 3 31 2011 18 647 520296 4814559 285 40
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22:01:12 4/17/2010 4 17 2010 22 657 520787 4814561 284 40
2:00:53 5/8/2011 5 8 2011 2 657 520875 4814561 283 40
16:00:56 3/24/2012 3 24 2012 16 672 520320 4814560 285 40
14:00:53 4/17/2012 4 17 2012 14 674 520106 4814559 285 40
22:00:54 2/1/2010 2 1 2010 22 647 520434 4814560 284 40
12:00:36 3/27/2011 3 27 2011 12 653 520355 4814560 285 40
22:00:53 4/4/2010 4 4 2010 22 657 520833 4814562 283 40
2:01:06 4/11/2010 4 11 2010 2 643 520001 4814559 286 40
2:00:35 3/6/2011 3 6 2011 2 653 520808 4814562 284 40
8:00:53 1/31/2011 1 31 2011 8 653 520750 4814562 284 40
8:00:17 2/4/2010 2 4 2010 8 647 520321 4814561 285 40
6:00:53 4/27/2011 4 27 2011 6 657 520773 4814562 284 40
20:00:53 12/9/2013 12 9 2013 20 908 520799 4814562 284 40
0:00:54 3/27/2012 3 27 2012 0 673 521320 4814564 282 40
20:00:42 1/26/2013 1 26 2013 20 665 520854 4814563 283 40
4:00:54 12/3/2010 12 3 2010 4 657 519577 4814559 287 22
18:00:54 3/17/2012 3 17 2012 18 658 519649 4814560 286 40
6:00:23 12/30/2011 12 30 2011 6 658 520377 4814562 285 40
2:00:50 1/31/2011 1 31 2011 2 653 520750 4814563 284 40
6:01:12 3/29/2009 3 29 2009 6 641 520773 4814564 284 40
18:00:47 4/20/2010 4 20 2010 18 643 519866 4814561 286 40
18:00:53 3/31/2010 3 31 2010 18 656 520736 4814564 284 40
22:00:53 4/12/2010 4 12 2010 22 656 520800 4814565 284 40
6:01:18 1/31/2011 1 31 2011 6 653 520749 4814565 284 40
22:00:47 3/28/2010 3 28 2010 22 657 520787 4814565 284 40
4:00:55 4/19/2010 4 19 2010 4 656 520954 4814566 283 40
4:00:56 3/29/2009 3 29 2009 4 641 520777 4814565 284 40
8:00:50 11/20/2010 11 20 2010 8 646 520394 4814564 285 40
18:00:53 4/19/2010 4 19 2010 18 656 519785 4814563 286 40
6:50:25 4/5/2014 4 5 2014 6 657 520652 4814565 284 40
20:00:54 2/22/2014 2 22 2014 20 914 520483 4814565 284 40
6:00:41 3/30/2010 3 30 2010 6 657 520811 4814566 284 40
6:00:55 3/29/2012 3 29 2012 6 657 520011 4814564 286 40
16:01:18 4/18/2012 4 18 2012 16 672 520556 4814566 284 40
18:00:43 4/17/2010 4 17 2010 18 643 520184 4814565 285 40
0:00:32 3/30/2012 3 30 2012 0 657 519882 4814564 286 40
22:01:54 4/22/2010 4 22 2010 22 643 520794 4814567 284 40
16:00:53 3/31/2010 3 31 2010 16 643 520766 4814567 284 40
8:00:46 2/9/2011 2 9 2011 8 653 520571 4814566 284 40
0:00:32 4/14/2011 4 14 2011 0 657 519688 4814564 286 40
18:00:53 4/1/2011 4 1 2011 18 653 520284 4814565 285 40
2:00:56 1/28/2013 1 28 2013 2 675 520915 4814568 283 40
2:00:21 12/14/2009 12 14 2009 2 639 520985 4814568 283 40
18:00:39 12/13/2010 12 13 2010 18 657 520396 4814566 285 40
0:00:54 4/12/2010 4 12 2010 0 643 521133 4814569 283 40
2:01:19 4/2/2010 4 2 2010 2 643 519894 4814565 286 40
18:00:42 3/31/2010 3 31 2010 18 657 520766 4814568 284 40
0:01:00 4/26/2010 4 26 2010 0 657 519658 4814564 286 40
16:00:41 1/24/2013 1 24 2013 16 665 520284 4814566 285 40
0:00:35 1/31/2011       1       31      2011    0       653     520755  4814568 284     40
14:00:47        1/30/2011       1       30      2011    14      653     520750  4814568 284     40
0:00:54 1/28/2013       1       28      2013    0       675     520917  4814568 283     40
18:00:27        4/20/2013       4       20      2013    18      679     520714  4814568 284     40
4:00:15 1/31/2011       1       31      2011    4       653     520748  4814568 284     40
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12:15:41        3/9/2013        3       9       2013    12      641     520740  4814568 284     40
0:00:57 12/14/2010      12      14      2010    0       655     519787  4814565 286     40
6:00:47 4/27/2011       4       27      2011    6       665     520925  4814569 283     40
0:01:12 4/23/2010       4       23      2010    0       643     520781  4814568 284     40
8:00:55 12/16/2013      12      16      2013    8       908     521546  4814571 282     40
4:00:52 12/14/2010      12      14      2010    4       653     520155  4814567 285     40
0:22:55 4/27/2014       4       27      2014    0       657     519862  4814566 286     40
6:00:11 4/23/2010       4       23      2010    6       643     520354  4814567 285     40
18:01:11        3/20/2011       3       20      2011    18      641     519930  4814566 286     40
22:00:56        4/20/2010       4       20      2010    22      656     520819  4814569 284     40
16:00:48        4/2/2009        4       2       2009    16      640     520952  4814569 283     40
0:00:54 4/19/2013       4       19      2013    0       679     519813  4814566 286     40
8:00:54 3/25/2009       3       25      2009    8       646     520315  4814568 285     40
16:00:25        4/9/2009        4       9       2009    16      643     520781  4814569 284     40
22:00:53        12/15/2009      12      15      2009    22      646     521474  4814572 282     40
18:00:54        5/7/2011        5       7       2011    18      657     520638  4814569 284     40
4:00:53 12/30/2011      12      30      2011    4       658     520390  4814568 285     40
18:00:36        4/6/2010        4       6       2010    18      643     520638  4814569 284     40
20:00:54        4/12/2012       4       12      2012    20      657     520826  4814570 284     40
18:00:44        3/28/2011       3       28      2011    18      653     520160  4814568 285     40
10:01:54        1/15/2012       1       15      2012    10      641     520234  4814568 285     40
0:01:17 3/29/2010       3       29      2010    0       657     520790  4814570 284     40
18:00:49        5/8/2011        5       8       2011    18      665     520214  4814569 285     40
4:00:41 4/18/2009       4       18      2009    4       634     520937  4814571 283     40
22:00:54        2/2/2010        2       2       2010    22      647     520435  4814570 284     40
20:00:48        12/7/2013       12      7       2013    20      914     520807  4814571 284     40
2:00:53 5/12/2011       5       12      2011    2       657     519972  4814569 286     40
18:00:53        4/26/2011       4       26      2011    18      665     520498  4814570 284     40
0:00:53 12/14/2010      12      14      2010    0       657     520412  4814570 285     40
12:00:37        4/9/2009        4       9       2009    12      639     520641  4814571 284     40
20:01:04        12/8/2013       12      8       2013    20      908     520763  4814572 284     40
2:00:53 12/16/2009      12      16      2009    2       646     520944  4814572 283     40
18:00:41        3/27/2011       3       27      2011    18      653     520883  4814572 283     40
6:00:41 3/29/2009       3       29      2009    6       643     520821  4814572 284     40
4:00:54 12/29/2011      12      29      2011    4       657     520405  4814572 285     40
18:00:20        3/28/2009       3       28      2009    18      643     520623  4814572 284     40
18:00:53        3/20/2011       3       20      2011    18      641     519847  4814570 286     40
18:00:43        11/25/2010      11      25      2010    18      657     519580  4814570 287     22
16:00:37        4/27/2011       4       27      2011    16      657     519917  4814571 286     40
6:00:54 12/10/2013      12      10      2013    6       914     521302  4814575 282     40
18:00:53        3/5/2009        3       5       2009    18      635     520789  4814574 284     40
22:00:54        4/16/2012       4       16      2012    22      674     520555  4814573 284     40
22:00:53        4/18/2010       4       18      2010    22      656     520809  4814574 284     40
18:00:27        4/1/2010        4       1       2010    18      657     520806  4814574 284     40
2:00:32 4/18/2009       4       18      2009    2       634     520943  4814575 283     40
2:00:49 3/16/2012       3       16      2012    2       657     520277  4814574 285     40
2:00:48 4/24/2010       4       24      2010    2       657     520966  4814576 283     40
18:00:23        4/16/2010       4       16      2010    18      656     520587  4814575 284     40
6:09:25 2/23/2014       2       23      2014    6       657     520914  4814576 283     40
18:00:43        12/29/2011      12      29      2011    18      658     520640  4814576 284     40
4:00:47 12/13/2010      12      13      2010    4       657     520508  4814575 284     40
2:00:50 4/19/2012       4       19      2012    2       657     519652  4814573 286     40
14:01:18        4/12/2011       4       12      2011    14      667     520081  4814574 285     40
18:00:39        3/20/2011       3       20      2011    18      653     519820  4814574 286     40
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4:00:53 4/13/2012       4       13      2012    4       674     520743  4814577 284     40
18:00:56        4/8/2010        4       8       2010    18      657     520780  4814577 284     40
4:00:44 3/29/2009       3       29      2009    4       643     520822  4814577 284     40
18:00:57        12/13/2009      12      13      2009    18      639     521352  4814579 282     40
18:00:15        4/29/2010       4       29      2010    18      657     520369  4814576 285     40
4:00:25 4/19/2012       4       19      2012    4       657     519852  4814574 286     40
6:00:51 11/19/2010      11      19      2010    6       640     520837  4814577 283     40
18:00:54        3/26/2011       3       26      2011    18      653     520856  4814578 283     40
18:42:55        5/11/2013       5       11      2013    18      657     521571  4814580 282     40
18:00:42        4/27/2010       4       27      2010    18      657     519987  4814575 286     40
18:00:55        11/20/2010      11      20      2010    18      657     519720  4814575 286     40
14:00:56        2/22/2011       2       22      2011    14      641     520762  4814578 284     40
8:00:53 1/5/2010        1       5       2010    8       646     521520  4814580 282     40
4:00:53 4/28/2010       4       28      2010    4       657     519768  4814575 286     40
2:01:23 4/19/2010       4       19      2010    2       643     519858  4814576 286     40
6:00:56 4/13/2012       4       13      2012    6       674     520738  4814579 284     40
2:00:47 3/6/2011        3       6       2011    2       647     520835  4814579 283     40
2:00:15 4/29/2011       4       29      2011    2       657     521105  4814580 283     40
6:00:58 1/24/2013       1       24      2013    6       675     521068  4814580 283     40
6:01:11 11/19/2010      11      19      2010    6       646     520776  4814580 284     40
10:00:23        3/27/2011       3       27      2011    10      647     520318  4814579 285     40
12:01:29        3/13/2013       3       13      2013    12      679     520621  4814580 284     40
0:00:53 4/19/2010       4       19      2010    0       656     520842  4814581 283     40
4:00:45 4/26/2011       4       26      2011    4       665     520882  4814581 283     40
4:00:48 3/16/2012       3       16      2012    4       657     520259  4814579 285     40
16:01:41        3/31/2010       3       31      2010    16      647     520634  4814581 284     40
4:00:48 4/24/2010       4       24      2010    4       657     520962  4814582 283     40
14:00:54        3/27/2011       3       27      2011    14      657     520525  4814580 284     40
16:00:48        4/10/2011       4       10      2011    16      657     520804  4814581 284     40
18:00:25        12/10/2009      12      10      2009    18      646     519839  4814578 286     40
18:01:12        12/13/2010      12      13      2010    18      657     520380  4814580 285     40
8:00:41 11/20/2010      11      20      2010    8       657     520315  4814580 285     40
18:00:48        3/25/2011       3       25      2011    18      653     520842  4814582 283     40
18:00:43        4/27/2011       4       27      2011    18      654     520540  4814581 284     40
18:00:54        3/21/2009       3       21      2009    18      641     520619  4814582 284     40
4:00:42 12/15/2009      12      15      2009    4       639     521317  4814584 282     40
4:01:38 3/21/2013       3       21      2013    4       677     521327  4814584 282     40
14:00:49        1/25/2011       1       25      2011    14      653     520394  4814582 285     40
6:01:47 4/28/2011       4       28      2011    6       665     521031  4814584 283     40
2:00:41 12/30/2011      12      30      2011    2       657     520423  4814582 285     40
14:01:23        2/5/2011        2       5       2011    14      653     520482  4814582 284     40
10:00:41        4/1/2011        4       1       2011    10      647     520277  4814582 285     40
18:00:43        3/15/2012       3       15      2012    18      657     520525  4814583 284     40
4:01:12 12/14/2009      12      14      2009    4       639     520966  4814584 283     40
18:00:41        3/28/2009       3       28      2009    18      641     520617  4814583 284     40
16:00:48        3/15/2012       3       15      2012    16      657     520521  4814583 284     40
8:00:29 12/13/2010      12      13      2010    8       655     520353  4814583 285     40
12:00:57        1/25/2011       1       25      2011    12      653     520395  4814583 285     40
6:00:55 4/26/2011       4       26      2011    6       665     520876  4814585 283     40
2:00:36 2/2/2010        2       2       2010    2       646     520625  4814584 284     40
6:00:54 12/15/2009      12      15      2009    6       639     521309  4814586 282     40
4:00:50 12/30/2011      12      30      2011    4       657     520425  4814583 284     40
10:00:53        3/17/2011       3       17      2011    10      647     519862  4814582 286     40
22:01:23        4/18/2011       4       18      2011    22      657     521390  4814587 282     40
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10:00:53        3/20/2011       3       20      2011    10      647     519812  4814582 286     40
0:01:17 12/14/2010      12      14      2010    0       654     520404  4814584 285     40
2:01:12 4/28/2010       4       28      2010    2       656     519844  4814582 286     40
18:00:47        4/27/2011       4       27      2011    18      657     519900  4814582 286     40
18:00:29        3/17/2012       3       17      2012    18      665     519713  4814582 286     40
0:01:12 3/20/2011       3       20      2011    0       653     521168  4814586 283     40
18:00:39        3/3/2011        3       3       2011    18      657     520923  4814586 283     40
16:00:48        12/14/2010      12      14      2010    16      653     520125  4814584 285     40
18:00:54        3/31/2009       3       31      2009    18      641     520373  4814585 285     40
22:00:47        4/4/2008        4       4       2008    22      631     520997  4814587 283     40
8:00:55 2/3/2010        2       3       2010    8       647     520428  4814585 284     40
10:00:14        4/12/2011       4       12      2011    10      647     520194  4814584 285     40
8:00:43 12/27/2010      12      27      2010    8       653     520370  4814585 285     40
8:00:53 2/1/2010        2       1       2010    8       646     520416  4814585 285     40
20:00:54        12/10/2013      12      10      2013    20      914     520206  4814585 285     40
22:00:49        4/19/2009       4       19      2009    22      639     520962  4814587 283     40
14:01:24        3/31/2010       3       31      2010    14      643     520784  4814587 284     40
0:03:07 4/30/2010       4       30      2010    0       656     520092  4814585 285     40
6:01:53 3/30/2012       3       30      2012    6       672     521337  4814589 282     40
6:00:38 12/29/2011      12      29      2011    6       657     520401  4814587 285     40
6:00:53 11/22/2010      11      22      2010    6       640     519718  4814585 286     40
18:00:42        4/18/2010       4       18      2010    18      643     519953  4814586 286     40
6:01:50 12/10/2013      12      10      2013    6       671     521346  4814591 282     40
2:00:46 4/11/2010       4       11      2010    2       656     520945  4814590 283     40
18:00:48        12/15/2010      12      15      2010    18      653     520209  4814587 285     40
18:00:56        3/18/2013       3       18      2013    18      657     520965  4814590 283     40
12:00:41        3/26/2011       3       26      2011    12      653     520305  4814588 285     40
18:00:24        4/6/2010        4       6       2010    18      654     520628  4814589 284     40
16:00:57        12/14/2010      12      14      2010    16      655     520141  4814588 285     40
6:00:50 4/18/2009       4       18      2009    6       634     520934  4814590 283     40
0:00:33 12/3/2010       12      3       2010    0       657     519678  4814587 286     40
0:00:55 3/29/2014       3       29      2014    0       914     520357  4814590 285     40
0:08:49 2/23/2014       2       23      2014    0       657     520804  4814591 284     40
18:00:44        3/19/2014       3       19      2014    18      914     520318  4814590 285     40
22:00:55        3/28/2009       3       28      2009    22      641     520459  4814591 284     40
2:00:53 12/15/2010      12      15      2010    2       653     520461  4814591 284     40
16:00:54        3/31/2011       3       31      2011    16      647     520202  4814590 285     40
22:00:16        3/28/2009       3       28      2009    22      643     520428  4814591 284     40
8:00:54 1/26/2013       1       26      2013    8       665     521127  4814593 283     40
18:00:53        3/24/2012       3       24      2012    18      672     519833  4814590 286     40
18:01:53        4/15/2012       4       15      2012    18      674     520085  4814591 285     40
18:00:55        3/31/2010       3       31      2010    18      657     520914  4814593 283     40
4:00:55 3/17/2013       3       17      2013    4       677     521307  4814595 282     40
0:00:42 4/11/2010       4       11      2010    0       656     520958  4814594 283     40
6:00:42 4/15/2008       4       15      2008    6       634     520495  4814592 284     40
5:32:25 4/26/2013       4       26      2013    5       657     520634  4814593 284     40
12:18:48        3/27/2014       3       27      2014    12      657     520635  4814593 284     40
6:01:12 3/17/2013       3       17      2013    6       677     521295  4814596 282     40
6:00:24 12/30/2011      12      30      2011    6       657     520339  4814593 285     40
6:00:55 12/14/2010      12      14      2010    6       653     520139  4814593 285     40
4:00:54 1/29/2010       1       29      2010    4       646     520529  4814594 284     40
22:01:11        4/17/2010       4       17      2010    22      656     519918  4814592 286     40
18:00:41        3/31/2011       3       31      2011    18      653     520375 4814594 285 40
6:14:24 4/24/2014 4 24 2014 6 657 520692 4814595 284 40
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12:01:24 3/8/2014 3 8 2014 12 909 520305 4814594 285 40
10:00:32 3/18/2011 3 18 2011 10 653 519832 4814592 286 40
2:00:21 3/29/2009 3 29 2009 2 643 520833 4814595 283 40
8:01:41 4/22/2010 4 22 2010 8 643 520335 4814594 285 40
18:00:53 4/1/2010 4 1 2010 18 643 519653 4814592 286 40
10:00:53 4/9/2011 4 9 2011 10 657 520833 4814596 283 40
0:00:44 1/6/2010 1 6 2010 0 646 521482 4814598 282 40
2:00:54 4/28/2010 4 28 2010 2 657 519954 4814594 286 40
4:00:56 1/24/2013 1 24 2013 4 675 521001 4814597 283 40
2:00:39 1/29/2010 1 29 2010 2 646 520570 4814596 284 40
0:00:44 3/1/2012 3 1 2012 0 657 520889 4814597 283 40
14:00:53 4/16/2011 4 16 2011 14 657 520730 4814597 284 40
8:00:49 12/30/2011 12 30 2011 8 657 520369 4814596 285 40
4:00:53 4/11/2010 4 11 2010 4 656 520940 4814598 283 40
16:00:54 3/22/2011 3 22 2011 16 647 520291 4814596 285 40
6:00:56 10/27/2010 10 27 2010 6 646 520963 4814599 283 40
0:01:46 4/20/2009 4 20 2009 0 639 521006 4814599 283 40
2:00:28 3/22/2011 3 22 2011 2 657 521079 4814599 283 40
2:01:49 4/26/2011 4 26 2011 2 665 521263 4814600 282 40
8:00:48 3/24/2012 3 24 2012 8 675 520140 4814596 285 40
2:00:41 12/7/2010 12 7 2010 2 653 520917 4814599 283 40
14:00:40 4/9/2009 4 9 2009 14 639 520542 4814598 284 40
16:00:48 3/29/2011 3 29 2011 16 657 520520 4814598 284 40
22:00:55 12/8/2013 12 8 2013 22 914 520802 4814599 284 40
18:00:48 4/10/2011 4 10 2011 18 657 520810 4814599 284 40
18:01:15 4/1/2010 4 1 2010 18 647 519641 4814596 286 40
6:00:56 2/2/2010 2 2 2010 6 646 520623 4814599 284 40
22:00:50 11/22/2010 11 22 2010 22 657 521392 4814601 282 40
1:13:24 12/9/2013 12 9 2013 1 657 520385 4814598 285 40
18:00:24 3/24/2012 3 24 2012 18 657 520010 4814597 286 40
18:01:11 2/2/2010 2 2 2010 18 646 520642 4814599 284 40
16:00:53 3/6/2009 3 6 2009 16 635 520706 4814600 284 40
2:00:41 12/13/2010 12 13 2010 2 657 520577 4814600 284 40
2:01:43 1/24/2013 1 24 2013 2 675 521000 4814601 283 40
0:00:53 5/1/2009 5 1 2009 0 639 520823 4814601 284 40
6:00:42 3/30/2010 3 30 2010 6 639 521286 4814602 282 40
2:01:23 4/26/2010 4 26 2010 2 656 520076 4814599 285 40
6:00:53 4/13/2012 4 13 2012 6 657 520749 4814601 284 40
10:00:41 3/27/2011 3 27 2011 10 657 520361 4814600 285 40
18:00:42 4/26/2011 4 26 2011 18 665 520228 4814600 285 40
8:00:48 4/19/2012 4 19 2012 8 672 520458 4814601 284 40
2:00:53 4/18/2012 4 18 2012 2 657 519612 4814598 287 22
4:00:54 2/2/2010 2 2 2010 4 646 520622 4814601 284 40
4:00:54 3/31/2009 3 31 2009 4 639 520909 4814603 283 40
16:00:24 4/17/2012 4 17 2012 16 672 520412 4814601 285 40
18:00:47 11/23/2011 11 23 2011 18 647 519950 4814600 286 40
22:00:56 4/16/2012 4 16 2012 22 657 520504 4814602 284 40
14:00:53 3/31/2011 3 31 2011 14 653 520448 4814602 284 40
2:00:53 1/18/2012 1 18 2012 2 665 521296 4814605 282 40
14:01:52 4/16/2011 4 16 2011 14 647 520639 4814603 284 40
18:00:56 4/29/2010 4 29 2010 18 657 520585 4814603 284 40
10:00:50 3/17/2011 3 17 2011 10 653 519866 4814600 286 40
23:31:26 4/25/2013 4 25 2013 23 657 520387 4814602 285 40
12:00:36 3/31/2011 3 31 2011 12 661 520280 4814602 285 40
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0:00:54 1/24/2013 1 24 2013 0 675 520969 4814604 283 40
2:00:54 3/29/2009 3 29 2009 2 639 520826 4814604 284 40
0:00:54 12/30/2010 12 30 2010 0 657 519602 4814600 287 22
22:01:11 2/2/2010 2 2 2010 22 646 520638 4814603 284 40
12:00:41 3/31/2011 3 31 2011 12 653 520441 4814603 284 40
6:00:54 3/29/2009 3 29 2009 6 640 520802 4814604 284 40
20:01:12 12/10/2013 12 10 2013 20 908 521500 4814606 282 40
18:00:51 4/26/2010 4 26 2010 18 657 519759 4814601 286 40
4:00:53 3/29/2009 3 29 2009 4 640 520806 4814604 284 40
6:00:48 3/31/2010 3 31 2010 6 657 520883 4814605 283 40
4:00:54 4/13/2012 4 13 2012 4 657 520756 4814604 284 40
4:00:47 3/29/2009 3 29 2009 4 639 520827 4814605 284 40
22:00:54 3/28/2009 3 28 2009 22 640 520399 4814604 285 40
8:00:53 12/13/2010 12 13 2010 8 646 520425 4814604 284 40
18:00:56 3/20/2011 3 20 2011 18 657 519810 4814603 286 40
10:00:48 3/27/2011 3 27 2011 10 641 520335 4814604 285 40
23:53:11 11/22/2013 11 22 2013 23 657 520101 4814604 285 40
4:00:54 12/5/2010 12 5 2010 4 653 520630 4814606 284 40
4:00:12 12/5/2010 12 5 2010 4 657 520244 4814605 285 40
2:00:47 3/31/2010 3 31 2010 2 657 521023 4814607 283 40
0:00:53 4/25/2010 4 25 2010 0 643 519943 4814604 286 40
2:01:12 4/26/2010 4 26 2010 2 643 520151 4814605 285 40
6:00:53 4/3/2010 4 3 2010 6 656 521178 4814608 283 40
6:00:47 3/31/2009 3 31 2009 6 639 520901 4814607 283 40
0:00:56 12/13/2010 12 13 2010 0 657 520578 4814607 284 40
4:01:00 1/26/2013 1 26 2013 4 665 521126 4814608 283 40
6:01:02 1/26/2013 1 26 2013 6 665 521143 4814609 283 40
14:01:17 4/1/2011 4 1 2011 14 663 520098 4814606 285 40
22:00:56 12/13/2010 12 13 2010 22 646 520626 4814608 284 40
14:00:15 3/6/2009 3 6 2009 14 635 520671 4814608 284 40
2:00:53 3/29/2009 3 29 2009 2 640 520804 4814608 284 40
16:00:47 3/25/2012 3 25 2012 16 674 520618 4814608 284 40
18:00:47 3/26/2011 3 26 2011 18 653 521206 4814610 283 40
2:00:54 12/5/2010 12 5 2010 2 657 520249 4814607 285 40
18:00:54 3/28/2012 3 28 2012 18 672 520645 4814608 284 40
10:00:50 3/31/2011 3 31 2011 10 661 520304 4814607 285 40
20:00:55 3/28/2014 3 28 2014 20 914 520113 4814607 285 40
18:01:06 3/19/2011 3 19 2011 18 647 520908 4814609 283 40
12:00:54 3/6/2009 3 6 2009 12 635 520762 4814609 284 40
12:00:15 4/1/2011 4 1 2011 12 663 520097 4814607 285 40
16:01:40 4/10/2011 4 10 2011 16 641 520909 4814610 283 40
18:00:52 4/5/2010 4 5 2010 18 654 520373 4814608 285 40
12:01:41 4/18/2012 4 18 2012 12 674 520610 4814609 284 40
4:00:53 4/1/2011 4 1 2011 4 647 520909 4814610 283 40
22:00:55 1/23/2013 1 23 2013 22 675 520963 4814610 283 40
22:00:54 1/10/2012 1 10 2012 22 657 520507 4814609 284 40
18:00:53 4/17/2010 4 17 2010 18 656 519928 4814607 286 40
18:00:54 4/13/2010 4 13 2010 18 646 520349 4814609 285 40
8:00:47 12/30/2011 12 30 2011 8 658 520242 4814608 285 40
18:00:47 3/28/2009 3 28 2009 18 640 520398 4814609 285 40
6:00:55 12/16/2009 12 16 2009 6 639 520663 4814610 284 40
2:00:41 3/31/2010 3 31 2010 2 647 521035 4814611 283 40
4:00:54 3/22/2011 3 22 2011 4 657 520901 4814611 283 40
8:00:56 2/23/2011 2 23 2011 8 641 520723 4814610 284 40
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2:01:23 4/23/2010 4 23 2010 2 643 520208 4814609 285 40
4:00:47 1/17/2011 1 17 2011 4 653 521060 4814612 283 40
5:44:18 4/28/2013 4 28 2013 5 657 520956 4814612 283 40
3:01:23 4/5/2010 4 5 2010 3 801 521042 4814612 283 40
18:19:42 3/27/2014 3 27 2014 18 657 520765 4814612 284 40
16:00:54 4/6/2010 4 6 2010 16 643 520608 4814611 284 40
18:00:53 4/16/2011 4 16 2011 18 657 520871 4814612 283 40
4:00:50 4/27/2014 4 27 2014 4 907 521425 4814614 282 40
18:00:26 4/8/2010 4 8 2010 18 657 520975 4814613 283 40
22:08:56 4/2/2013 4 2 2013 22 657 520831 4814612 283 40
18:01:12 4/14/2010 4 14 2010 18 643 519827 4814609 286 40
4:00:56 3/30/2010 3 30 2010 4 639 521290 4814614 282 40
2:01:07 4/20/2013 4 20 2013 2 679 519583 4814609 287 22
18:00:51 2/7/2011 2 7 2011 18 653 520495 4814612 284 40
6:00:50 12/5/2010 12 5 2010 6 657 520233 4814611 285 40
2:00:55 3/30/2010 3 30 2010 2 639 521289 4814615 282 40
14:00:54 2/13/2011 2 13 2011 14 647 520815 4814614 284 40
18:00:11 3/29/2010 3 29 2010 18 657 520987 4814615 283 40
18:00:46 3/28/2009 3 28 2009 18 641 520447 4814614 284 40
0:01:23 12/14/2010 12 14 2010 0 646 520626 4814614 284 40
18:01:13 1/24/2013 1 24 2013 18 657 520186 4814613 285 40
14:00:43 2/13/2011 2 13 2011 14 653 520817 4814615 284 40
12:01:18 4/10/2011 4 10 2011 12 647 520857 4814615 283 40
6:00:42 3/22/2011 3 22 2011 6 657 520899 4814615 283 40
6:00:54 4/9/2010 4 9 2010 6 653 521360 4814617 282 40
18:00:54 4/14/2012 4 14 2012 18 674 520787 4814615 284 40
0:00:47 4/25/2010 4 25 2010 0 656 519718 4814612 286 40
6:00:24 4/27/2014 4 27 2014 6 907 521427 4814618 282 40
16:01:18 3/31/2009 3 31 2009 16 639 520659 4814615 284 40
0:01:08 4/27/2011 4 27 2011 0 665 520392 4814615 285 40
2:00:53 12/5/2010 12 5 2010 2 653 520627 4814616 284 40
18:00:53 12/12/2009 12 12 2009 18 639 519806 4814613 286 40
16:00:42 4/16/2011 4 16 2011 16 657 520752 4814616 284 40
22:00:54 4/25/2010 4 25 2010 22 656 520631 4814616 284 40
10:01:00 3/20/2011 3 20 2011 10 657 519833 4814614 286 40
16:01:11 4/17/2012 4 17 2012 16 674 520120 4814615 285 40
14:00:18 1/26/2013 1 26 2013 14 665 520823 4814617 284 40
2:00:55 5/1/2009 5 1 2009 2 639 521124 4814618 283 40
8:00:54 1/26/2013 1 26 2013 8 675 521097 4814618 283 40
10:00:47 3/18/2011 3 18 2011 10 657 519839 4814615 286 40
0:01:25 4/18/2010 4 18 2010 0 656 519758 4814615 286 40
18:00:42 12/21/2010 12 21 2010 18 655 520075 4814616 285 40
0:00:55 2/8/2011 2 8 2011 0 653 520501 4814617 284 40
18:00:42 3/28/2010 3 28 2010 18 657 520758 4814618 284 40
18:00:53 4/10/2010 4 10 2010 18 643 519819 4814615 286 40
0:05:19 4/22/2014 4 22 2014 0 657 519732 4814615 286 40
20:00:54 1/10/2012 1 10 2012 20 657 520511 4814618 284 40
4:01:12 4/9/2010 4 9 2010 4 653 521360 4814620 282 40
0:01:38 4/19/2011 4 19 2011 0 657 521365 4814620 282 40
18:00:53 3/22/2012 3 22 2012 18 657 520295 4814617 285 40
2:00:53 4/24/2010 4 24 2010 2 643 521034 4814620 283 40
6:00:54 3/29/2012 3 29 2012 6 673 521275 4814621 282 40
4:00:47 4/5/2011 4 5 2011 4 657 519797 4814617 286 40
10:00:30 3/20/2011 3 20 2011 10 653 519842 4814617 286 40
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18:00:53 12/13/2010 12 13 2010 18 654 520242 4814619 285 40
18:00:23 4/27/2011 4 27 2011 18 665 521021 4814621 283 40
6:00:55 4/22/2012 4 22 2012 6 657 520229 4814619 285 40
22:00:37 4/14/2010 4 14 2010 22 657 521011 4814621 283 40
2:00:44 3/26/2009 3 26 2009 2 641 520695 4814621 284 40
18:01:12 12/13/2010 12 13 2010 18 654 520242 4814619 285 40
14:01:51 3/31/2010 3 31 2010 14 647 520631 4814621 284 40
18:00:23 4/9/2009 4 9 2009 18 643 520878 4814622 283 40
0:00:49 4/24/2010 4 24 2010 0 643 521078 4814622 283 40
18:00:45 12/21/2010 12 21 2010 18 655 520068 4814619 285 40
18:00:54 3/26/2011 3 26 2011 18 647 521197 4814623 283 40
4:00:55 4/19/2010 4 19 2010 4 643 519841 4814619 286 40
2:00:41 12/29/2011 12 29 2011 2 657 520415 4814621 285 40
18:00:54 4/13/2011 4 13 2011 18 657 519891 4814620 286 40
18:01:18 4/19/2012 4 19 2012 18 674 520605 4814622 284 40
4:24:25 4/7/2013 4 7 2013 4 657 519810 4814620 286 40
6:00:48 4/19/2010 4 19 2010 6 656 520974 4814623 283 40
4:57:54 4/16/2013 4 16 2013 4 657 521163 4814624 283 40
18:00:48 12/15/2010 12 15 2010 18 657 520633 4814622 284 40
2:01:13 4/27/2014 4 27 2014 2 907 521425 4814625 282 40
0:00:48 4/5/2011 4 5 2011 0 657 519785 4814620 286 40
8:00:40 12/20/2010 12 20 2010 8 653 520798 4814623 284 40
10:01:16 3/17/2012 3 17 2012 10 641 519684 4814620 286 40
10:00:53 3/18/2011 3 18 2011 10 641 519854 4814621 286 40
2:00:53 4/9/2010 4 9 2010 2 653 521379 4814626 282 40
8:00:23 11/23/2010 11 23 2010 8 657 521285 4814625 282 40
18:00:06 4/24/2010 4 24 2010 18 656 520428 4814623 284 40
18:00:54 4/13/2008 4 13 2008 18 634 521000 4814624 283 40
18:00:24 3/31/2014 3 31 2014 18 914 520206 4814622 285 40
14:00:55 3/31/2011 3 31 2011 14 661 520279 4814623 285 40
6:00:54 11/19/2010 11 19 2010 6 654 521355 4814627 282 40
2:00:48 4/5/2011 4 5 2011 2 657 519798 4814622 286 40
4:00:38 1/31/2012 1 31 2012 4 657 519603 4814622 287 22
6:00:55 12/16/2009 12 16 2009 6 646 520693 4814625 284 40
14:00:56 3/16/2011 3 16 2011 14 653 520290 4814624 285 40
22:01:11 2/7/2011 2 7 2011 22 653 520511 4814625 284 40
2:00:48 4/14/2011 4 14 2011 2 657 519880 4814623 286 40
0:20:32 3/28/2014 3 28 2014 0 657 520843 4814626 283 40
10:03:02 11/24/2010 11 24 2010 10 653 520011 4814624 286 40
18:00:24 4/14/2011 4 14 2011 18 654 520625 4814626 284 40
12:00:55 1/30/2011 1 30 2011 12 653 520851 4814627 283 40
0:00:55 1/29/2010 1 29 2010 0 646 520580 4814626 284 40
18:00:42 4/14/2010 4 14 2010 18 646 520026 4814625 285 40
18:01:24 4/2/2010 4 2 2010 18 656 521000 4814628 283 40
22:00:56 12/12/2009 12 12 2009 22 639 519934 4814625 286 40
14:00:54 4/12/2011 4 12 2011 14 641 520045 4814625 285 40
6:00:41 2/1/2010 2 1 2010 6 647 520358 4814627 285 40
2:00:43 11/20/2010 11 20 2010 2 657 520940 4814628 283 40
4:00:57 4/16/2011 4 16 2011 4 654 521368 4814630 282 40
2:00:53 12/14/2010 12 14 2010 2 655 519798 4814625 286 40
8:01:03 11/20/2010 11 20 2010 8 638 520295 4814627 285 40
22:00:54 4/14/2010 4 14 2010 22 656 521019 4814629 283 40
2:00:54 3/27/2012 3 27 2012 2 673 521341 4814630 282 40
22:00:43 12/12/2010 12 12 2010 22 654 520466 4814628 284 40
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0:00:48 3/17/2009 3 17 2009 0 641 520963 4814629 283 40
6:01:47 4/16/2011 4 16 2011 6 654 521359 4814631 282 40
18:00:25 4/17/2012 4 17 2012 18 665 520024 4814627 285 40
0:00:52 2/23/2014 2 23 2014 0 914 520879 4814629 283 40
4:00:13 12/13/2010 12 13 2010 4 654 520496 4814628 284 40
16:00:54 4/10/2011 4 10 2011 16 647 520979 4814630 283 40
4:00:55 4/19/2013 4 19 2013 4 679 519629 4814626 286 40
16:00:41 4/6/2010 4 6 2010 16 654 520630 4814629 284 40
16:00:53 3/22/2012 3 22 2012 16 657 520445 4814629 284 40
22:00:55 4/19/2013 4 19 2013 22 679 519862 4814627 286 40
6:00:52 3/31/2010 3 31 2010 6 647 521039 4814631 283 40
22:00:55 4/24/2010 4 24 2010 22 656 519888 4814627 286 40
18:00:49 5/9/2010 5 9 2010 18 657 521571 4814633 282 40
0:02:02 4/30/2010 4 30 2010 0 640 520047 4814628 285 40
18:00:54 4/15/2012 4 15 2012 18 672 519960 4814628 286 40
16:00:53 3/27/2011 3 27 2011 16 657 520540 4814630 284 40
6:21:17 3/28/2014 3 28 2014 6 657 520868 4814632 283 40
18:00:42 3/23/2009 3 23 2009 18 641 520164 4814630 285 40
4:00:54 3/27/2012 3 27 2012 4 673 521343 4814633 282 40
2:01:24 3/20/2011 3 20 2011 2 653 521056 4814632 283 40
4:00:43 2/1/2010 2 1 2010 4 647 520353 4814630 285 40
18:00:42 2/5/2011 2 5 2011 18 653 520348 4814631 285 40
19:13:56 4/11/2014 4 11 2014 19 657 520170 4814631 285 40
2:00:54 4/1/2010 4 1 2010 2 657 521025 4814633 283 40
18:00:41 3/18/2012 3 18 2012 18 665 519713 4814629 286 40
22:00:41 3/28/2014 3 28 2014 22 914 520337 4814631 285 40
6:00:17 4/5/2011 4 5 2011 6 657 519796 4814630 286 40
6:00:56 4/10/2008 4 10 2008 6 634 520952 4814633 283 40
0:01:22 12/17/2010 12 17 2010 0 653 520726 4814632 284 40
22:00:48 4/24/2010 4 24 2010 22 657 519842 4814630 286 40
12:00:54 4/11/2011 4 11 2011 12 657 519835 4814630 286 40
4:00:24 4/14/2011 4 14 2011 4 657 519879 4814631 286 40
16:01:10 4/3/2010 4 3 2010 16 647 520629 4814633 284 40
18:00:53 3/14/2011 3 14 2011 18 657 520983 4814634 283 40
18:00:53 4/26/2010 4 26 2010 18 656 519664 4814631 286 40
10:00:41 4/10/2011 4 10 2011 10 647 520874 4814635 283 40
16:00:54 3/25/2012 3 25 2012 16 673 520677 4814634 284 40
10:00:42 3/25/2009 3 25 2009 10 646 520302 4814633 285 40
22:00:43 4/10/2010 4 10 2010 22 643 519702 4814631 286 40
16:01:01 12/10/2009 12 10 2009 16 646 520038 4814633 285 40
0:03:02 4/28/2011 4 28 2011 0 665 521342 4814637 282 40
0:00:55 4/15/2010 4 15 2010 0 657 520987 4814636 283 40
0:00:53 4/21/2012 4 21 2012 0 665 521347 4814637 282 40
4:00:54 4/23/2010 4 23 2010 4 643 520353 4814634 285 40
16:00:55 3/28/2011 3 28 2011 16 641 520325 4814634 285 40
4:00:46 12/16/2009 12 16 2009 4 639 520858 4814636 283 40
18:00:41 12/12/2010 12 12 2010 18 653 520385 4814634 285 40
2:00:48 4/15/2008 4 15 2008 2 634 521029 4814636 283 40
10:00:43 2/23/2011 2 23 2011 10 641 520753 4814636 284 40
8:00:55 2/1/2010 2 1 2010 8 647 520352 4814635 285 40
4:00:41 4/16/2010 4 16 2010 4 657 520348 4814636 285 40
18:00:41 4/9/2010 4 9 2010 18 656 520890 4814637 283 40
10:00:47 3/25/2009 3 25 2009 10 643 520230 4814635 285 40
10:00:24 3/18/2011 3 18 2011 10 659 519718 4814634 286 40
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20:00:53 1/23/2013 1 23 2013 20 675 520968 4814638 283 40
18:00:48 4/3/2010 4 3 2010 18 656 520908 4814638 283 40
2:00:54 4/21/2012 4 21 2012 2 665 521343 4814640 282 40
2:00:56 5/10/2011 5 10 2011 2 657 521429 4814640 282 40
0:00:54 12/5/2010 12 5 2010 0 657 520274 4814637 285 40
14:00:25 4/9/2011 4 9 2011 14 641 520726 4814638 284 40
16:00:41 3/25/2011 3 25 2011 16 653 520538 4814638 284 40
2:00:53 4/20/2009 4 20 2009 2 639 521058 4814640 283 40
6:00:47 3/1/2012 3 1 2012 6 657 520859 4814639 283 40
0:00:53 4/15/2010 4 15 2010 0 656 520987 4814640 283 40
2:00:49 4/25/2010 4 25 2010 2 656 519715 4814636 286 40
18:00:23 2/8/2011 2 8 2011 18 653 520267 4814638 285 40
6:00:48 4/3/2010 4 3 2010 6 801 520460 4814639 284 40
18:00:52 3/6/2012 3 6 2012 18 658 520680 4814639 284 40
18:00:54 12/10/2009 12 10 2009 18 646 519848 4814637 286 40
12:00:56 4/9/2011 4 9 2011 12 641 520727 4814640 284 40
18:00:42 4/11/2010 4 11 2010 18 657 519918 4814638 286 40
22:00:48 4/22/2010 4 22 2010 22 657 520757 4814640 284 40
16:00:56 4/3/2010 4 3 2010 16 643 520616 4814640 284 40
20:00:49 4/8/2012 4 8 2012 20 657 519821 4814638 286 40
10:00:48 4/10/2011 4 10 2011 10 657 520823 4814641 284 40
6:00:21 4/21/2010 4 21 2010 6 657 520947 4814641 283 40
0:01:12 4/8/2013 4 8 2013 0 671 521332 4814642 282 40
6:00:47 12/5/2010 12 5 2010 6 653 520894 4814641 283 40
4:00:54 3/30/2011 3 30 2011 4 647 520979 4814641 283 40
0:00:48 12/29/2011 12 29 2011 0 657 520344 4814640 285 40
18:00:23 3/20/2011 3 20 2011 18 657 519863 4814638 286 40
0:00:53 1/5/2011 1 5 2011 0 639 519567 4814638 287 22
4:00:31 12/30/2010 12 30 2010 4 657 519603 4814638 287 22
2:00:53 12/1/2013 12 1 2013 2 914 519873 4814639 286 40
16:48:14 4/13/2013 4 13 2013 16 657 520609 4814641 284 40
6:00:24 4/11/2010 4 11 2010 6 656 520974 4814642 283 40
16:00:56 2/8/2011 2 8 2011 16 653 520269 4814640 285 40
8:00:55 4/6/2011 4 6 2011 8 641 520396 4814641 285 40
0:00:37 4/8/2013 4 8 2013 0 658 521360 4814644 282 40
8:00:41 4/17/2012 4 17 2012 8 674 519692 4814639 286 40
18:00:53 4/6/2010 4 6 2010 18 657 520916 4814643 283 40
6:00:28 4/14/2011 4 14 2011 6 657 519881 4814640 286 40
18:00:53 4/5/2011 4 5 2011 18 657 520001 4814640 286 40
4:00:55 3/1/2012 3 1 2012 4 657 520856 4814643 283 40
4:00:45 4/28/2010 4 28 2010 4 656 519717 4814640 286 40
0:00:48 4/23/2010 4 23 2010 0 657 520755 4814643 284 40
14:00:50 4/17/2012 4 17 2012 14 672 520369 4814642 285 40
16:00:42 4/18/2012 4 18 2012 16 674 520629 4814643 284 40
0:00:46 2/25/2010 2 25 2010 0 641 520926 4814645 283 40
10:01:07 3/15/2012 3 15 2012 10 641 520283 4814643 285 40
22:00:43 3/29/2010 3 29 2010 22 657 520992 4814645 283 40
14:00:54 12/14/2010 12 14 2010 14 655 520003 4814642 286 40
0:00:41 12/7/2010 12 7 2010 0 657 520415 4814644 285 40
4:00:48 1/5/2011 1 5 2011 4 639 519605 4814641 287 22
6:00:41 1/5/2011 1 5 2011 6 639 519605 4814641 287 22
22:00:54 2/24/2010 2 24 2010 22 641 520932 4814645 283 40
10:00:52 3/10/2014 3 10 2014 10 909 520151 4814643 285 40
18:00:39 4/30/2009 4 30 2009 18 639 519965 4814642 286 40
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18:00:41 3/31/2009 3 31 2009 18 643 520413 4814644 285 40
18:00:48 2/1/2010 2 1 2010 18 646 520625 4814645 284 40
14:00:53 3/28/2012 3 28 2012 14 681 520123 4814643 285 40
10:00:26 3/21/2009 3 21 2009 10 641 520488 4814644 284 40
2:00:54 12/30/2010 12 30 2010 2 657 519608 4814642 287 22
22:00:42 2/1/2010 2 1 2010 22 646 520627 4814645 284 40
8:00:54 3/31/2011 3 31 2011 8 647 520111 4814643 285 40
4:00:56 12/3/2010 12 3 2010 4 646 520796 4814646 284 40
13:04:17 3/9/2014 3 9 2014 13 657 520035 4814643 285 40
2:00:47 4/26/2010 4 26 2010 2 657 519708 4814642 286 40
16:00:54 4/2/2009 4 2 2009 16 637 520823 4814646 284 40
18:00:56 12/12/2010 12 12 2010 18 654 520398 4814645 285 40
6:00:31 4/10/2011 4 10 2011 6 667 520768 4814646 284 40
22:00:50 4/27/2011 4 27 2011 22 665 521327 4814648 282 40
22:00:54 12/12/2010 12 12 2010 22 657 520383 4814645 285 40
21:00:41 4/3/2010 4 3 2010 21 801 519677 4814643 286 40
14:00:54 4/10/2011 4 10 2011 14 657 520816 4814647 284 40
6:00:48 3/30/2011 3 30 2011 6 647 520975 4814647 283 40
7:06:14 1/13/2014 1 13 2014 7 657 519822 4814644 286 40
16:00:56 3/30/2012 3 30 2012 16 674 520288 4814645 285 40
0:00:54 4/26/2010 4 26 2010 0 643 520676 4814647 284 40
10:00:53 4/1/2011 4 1 2011 10 641 520271 4814646 285 40
16:00:30 3/31/2011 3 31 2011 16 661 520274 4814646 285 40
8:00:36 3/25/2009 3 25 2009 8 643 520232 4814646 285 40
14:00:54 3/16/2011 3 16 2011 14 647 520514 4814647 284 40
16:01:24 3/20/2014 3 20 2014 16 914 520300 4814646 285 40
2:00:52 4/13/2012 4 13 2012 2 674 520924 4814648 283 40
22:00:54 1/4/2011 1 4 2011 22 639 519564 4814644 287 22
18:00:53 12/12/2010 12 12 2010 18 657 520382 4814647 285 40
6:00:54 3/17/2013 3 17 2013 6 658 521371 4814650 282 40
2:00:57 2/1/2010 2 1 2010 2 647 520331 4814647 285 40
8:00:56 4/10/2011 4 10 2011 8 667 520763 4814649 284 40
2:00:54 3/21/2013 3 21 2013 2 657 520231 4814647 285 40
10:00:48 3/25/2012 3 25 2012 10 657 520565 4814648 284 40
18:01:00 3/27/2012 3 27 2012 18 674 519600 4814646 287 22
18:00:56 3/19/2012 3 19 2012 18 641 520492 4814648 284 40
13:00:55 3/8/2014 3 8 2014 13 657 520475 4814648 284 40
0:00:54 4/11/2010 4 11 2010 0 643 519770 4814646 286 40
8:01:43 2/6/2010 2 6 2010 8 647 520183 4814648 285 40
12:00:23 4/10/2011 4 10 2011 12 657 520816 4814650 284 40
2:00:47 4/22/2010 4 22 2010 2 657 520973 4814651 283 40
2:00:43 1/5/2011 1 5 2011 2 639 519596 4814647 287 22
22:00:50 12/8/2013 12 8 2013 22 908 520784 4814650 284 40
6:00:41 4/24/2010 4 24 2010 6 657 520855 4814651 283 40
18:01:53 1/23/2013 1 23 2013 18 675 520872 4814651 283 40
18:00:47 11/25/2010 11 25 2010 18 657 519579 4814647 287 22
0:00:41 3/17/2012 3 17 2012 0 658 520180 4814649 285 40
14:00:48 3/28/2011 3 28 2011 14 647 520209 4814650 285 40
6:00:59 4/3/2010 4 3 2010 6 643 520413 4814650 285 40
2:00:47 4/18/2010 4 18 2010 2 656 519725 4814648 286 40
14:00:43 4/13/2011 4 13 2011 14 647 519668 4814648 286 40
10:01:54 11/24/2010 11 24 2010 10 647 519974 4814649 286 40
12:00:24 3/31/2011 3 31 2011 12 657 520367 4814651 285 40
6:00:30 12/7/2013 12 7 2013 6 914 520795 4814653 284 40
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16:00:21 12/29/2011 12 29 2011 16 658 520444 4814652 284 40
16:00:53 3/25/2012 3 25 2012 16 672 520685 4814653 284 40
18:00:53 4/14/2010 4 14 2010 18 656 519703 4814650 286 40
4:00:27 12/10/2013 12 10 2013 4 908 521063 4814654 283 40
4:00:56 4/2/2010 4 2 2010 4 657 521052 4814654 283 40
5:07:48 4/19/2013 4 19 2013 5 657 519630 4814650 286 40
10:00:54 3/20/2011 3 20 2011 10 641 519947 4814651 286 40
16:00:42 2/13/2011 2 13 2011 16 653 520780 4814654 284 40
16:00:48 4/11/2011 4 11 2011 16 667 519801 4814651 286 40
8:00:48 12/14/2010 12 14 2010 8 657 520544 4814653 284 40
16:00:27 2/6/2011 2 6 2011 16 653 520347 4814653 285 40
18:01:28 4/1/2010 4 1 2010 18 647 519710 4814651 286 40
6:01:51 3/29/2009 3 29 2009 6 639 520850 4814654 283 40
12:00:43 4/17/2011 4 17 2011 12 657 519995 4814652 286 40
6:00:53 12/31/2011 12 31 2011 6 657 520268 4814653 285 40
22:00:47 3/28/2009 3 28 2009 22 639 520436 4814653 284 40
12:00:54 3/25/2012 3 25 2012 12 657 520611 4814654 284 40
18:00:32 2/24/2010 2 24 2010 18 641 520939 4814655 283 40
18:00:47 5/2/2010 5 2 2010 18 656 520692 4814655 284 40
8:00:54 1/31/2010 1 31 2010 8 646 520384 4814654 285 40
16:00:43 3/23/2012 3 23 2012 16 665 520103 4814653 285 40
2:00:56 3/1/2012 3 1 2012 2 641 520863 4814656 283 40
2:00:48 4/28/2011 4 28 2011 2 654 521362 4814658 282 40
12:00:53 2/22/2014 2 22 2014 12 679 520938 4814656 283 40
16:00:41 4/12/2011 4 12 2011 16 641 520354 4814655 285 40
4:00:40 12/16/2009 12 16 2009 4 646 520881 4814657 283 40
12:00:41 12/29/2011 12 29 2011 12 658 520458 4814656 284 40
4:00:47 4/22/2010 4 22 2010 4 657 520851 4814657 283 40
6:00:54 4/27/2008 4 27 2008 6 636 520967 4814657 283 40
2:01:18 5/2/2011 5 2 2011 2 657 521051 4814658 283 40
22:00:48 4/15/2011 4 15 2011 22 801 520320 4814656 285 40
4:00:47 4/28/2011 4 28 2011 4 654 521361 4814660 282 40
18:00:42 4/15/2011 4 15 2011 18 801 520644 4814657 284 40
2:00:48 12/13/2010 12 13 2010 2 654 520636 4814658 284 40
22:00:42 2/8/2011 2 8 2011 22 653 520227 4814656 285 40
14:01:42 2/8/2011 2 8 2011 14 653 520407 4814657 285 40
18:00:54 3/28/2009 3 28 2009 18 639 520429 4814658 284 40
4:00:56 4/25/2010 4 25 2010 4 643 519714 4814656 286 40
6:00:48 4/3/2010 4 3 2010 6 647 520428 4814658 284 40
8:00:20 1/31/2012 1 31 2012 8 657 519625 4814656 286 40
8:00:41 12/13/2010 12 13 2010 8 653 520351 4814658 285 40
14:00:53 4/11/2011 4 11 2011 14 657 519825 4814657 286 40
16:00:43 4/16/2012 4 16 2012 16 672 519995 4814658 286 40
1:16:55 12/10/2013 12 10 2013 1 657 519812 4814657 286 40
16:01:45 2/20/2011 2 20 2011 16 641 521051 4814661 283 40
0:00:47 2/1/2010 2 1 2010 0 647 520256 4814659 285 40
18:00:54 4/30/2009 4 30 2009 18 639 520629 4814660 284 40
18:00:24 3/22/2012 3 22 2012 18 658 520111 4814659 285 40
4:00:42 12/10/2013 12 10 2013 4 914 521008 4814662 283 40
4:00:53 3/15/2013 3 15 2013 4 671 520907 4814662 283 40
2:00:43 3/29/2009 3 29 2009 2 637 521037 4814662 283 40
8:00:49 12/16/2010 12 16 2010 8 653 520375 4814660 285 40
6:00:55 12/13/2010 12 13 2010 6 657 520403 4814660 285 40
18:00:54 4/2/2009 4 2 2009 18 641 520435 4814661 284 40
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18:00:42 5/1/2010 5 1 2010 18 657 519880 4814659 286 40
2:00:48 4/20/2010 4 20 2010 2 656 519651 4814658 286 40
2:00:53 1/31/2012 1 31 2012 2 657 519609 4814658 287 22
14:00:22 3/25/2009 3 25 2009 14 646 519940 4814659 286 40
14:01:23 3/31/2011 3 31 2011 14 641 520326 4814661 285 40
18:00:44 3/30/2009 3 30 2009 18 643 520835 4814662 283 40
8:01:50 12/1/2013 12 1 2013 8 914 520453 4814661 284 40
12:00:56 3/28/2011 3 28 2011 12 647 520211 4814661 285 40
10:00:44 3/17/2011 3 17 2011 10 659 519808 4814660 286 40
16:00:55 1/25/2013 1 25 2013 16 665 520278 4814662 285 40
12:00:42 3/31/2011 3 31 2011 12 641 520326 4814662 285 40
4:00:54 4/20/2013 4 20 2013 4 679 519601 4814660 287 22
16:00:31 12/13/2010 12 13 2010 16 654 520073 4814661 285 40
20:00:41 3/13/2012 3 13 2012 20 657 521059 4814665 283 40
20:00:54 12/6/2013 12 6 2013 20 914 520604 4814663 284 40
4:00:47 4/18/2012 4 18 2012 4 657 519612 4814660 287 22
16:00:53 3/31/2011 3 31 2011 16 641 520327 4814663 285 40
18:00:54 4/22/2010 4 22 2010 18 657 520399 4814663 285 40
18:00:56 4/10/2010 4 10 2010 18 653 520365 4814663 285 40
14:00:56 3/13/2013 3 13 2013 14 679 520664 4814664 284 40
18:01:11 1/28/2010 1 28 2010 18 646 520585 4814664 284 40
2:00:55 4/16/2010 4 16 2010 2 657 520295 4814663 285 40
4:00:47 4/25/2010 4 25 2010 4 656 519826 4814662 286 40
14:00:48 4/1/2011 4 1 2011 14 657 520165 4814663 285 40
16:00:54 4/28/2010 4 28 2010 16 657 520235 4814664 285 40
10:02:53 3/14/2012 3 14 2012 10 641 520234 4814664 285 40
22:00:26 4/15/2011 4 15 2011 22 667 520424 4814665 284 40
14:01:18 3/16/2012 3 16 2012 14 665 520257 4814664 285 40
18:01:17 3/31/2009 3 31 2009 18 640 520230 4814665 285 40
16:01:24 4/22/2010 4 22 2010 16 657 520392 4814665 285 40
2:00:54 12/24/2013 12 24 2013 2 658 519673 4814663 286 40
16:00:53 3/16/2012 3 16 2012 16 665 520263 4814665 285 40
0:00:44 4/14/2008 4 14 2008 0 634 520907 4814667 283 40
12:00:41 3/28/2012 3 28 2012 12 681 520034 4814665 285 40
3:00:43 4/4/2010 4 4 2010 3 801 519740 4814664 286 40
6:00:48 12/30/2010 12 30 2010 6 657 519625 4814664 286 40
18:00:18 4/27/2011 4 27 2011 18 654 519977 4814665 286 40
8:00:38 12/13/2010 12 13 2010 8 657 520404 4814666 285 40
18:00:44 4/6/2010 4 6 2010 18 654 521056 4814668 283 40
6:00:53 1/31/2012 1 31 2012 6 657 519615 4814664 287 22
18:00:43 3/20/2014 3 20 2014 18 914 520380 4814666 285 40
4:01:09 4/10/2008 4 10 2008 4 634 520933 4814668 283 40
18:00:43 3/15/2013 3 15 2013 18 657 520674 4814668 284 40
22:00:53 4/25/2010 4 25 2010 22 643 520644 4814668 284 40
2:00:50 3/27/2012 3 27 2012 2 672 521362 4814670 282 40
20:00:55 4/11/2013 4 11 2013 20 671 520255 4814667 285 40
2:00:41 4/10/2008 4 10 2008 2 634 520932 4814669 283 40
10:00:41 3/17/2009 3 17 2009 10 638 520371 4814667 285 40
6:00:54 4/28/2011 4 28 2011 6 654 521157 4814670 283 40
6:00:53 3/29/2009 3 29 2009 6 637 521036 4814670 283 40
6:53:51 4/6/2014 4 6 2014 6 657 520765 4814669 284 40
6:00:24 4/22/2010 4 22 2010 6 643 520757 4814669 284 40
18:00:49 2/7/2010 2 7 2010 18 647 520549 4814669 284 40
8:00:53 12/29/2011 12 29 2011 8 657 520415 4814668 285 40
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6:24:53 3/29/2014 3 29 2014 6 657 520977 4814670 283 40
18:00:30 4/25/2010 4 25 2010 18 657 519880 4814668 286 40
0:00:18 4/14/2011 4 14 2011 0 667 519606 4814667 287 22
6:00:42 3/31/2009 3 31 2009 6 641 520791 4814671 284 40
10:00:41 3/22/2011 3 22 2011 10 653 520089 4814669 285 40
11:30:25 1/28/2013 1 28 2013 11 641 520442 4814670 284 40
0:00:41 12/27/2010 12 27 2010 0 653 519551 4814667 287 22
4:01:42 4/27/2008 4 27 2008 4 636 520987 4814672 283 40
4:00:41 12/30/2010 12 30 2010 4 655 519591 4814667 287 22
22:01:11 12/6/2013 12 6 2013 22 914 520618 4814671 284 40
0:01:11 3/29/2012 3 29 2012 0 679 521175 4814672 283 40
22:00:51 12/8/2009 12 8 2009 22 646 520659 4814671 284 40
14:01:53 4/13/2010 4 13 2010 14 646 520386 4814670 285 40
16:00:55 12/14/2010 12 14 2010 16 646 520310 4814670 285 40
0:00:43 12/13/2010 12 13 2010 0 654 520637 4814671 284 40
16:01:12 2/26/2011 2 26 2011 16 641 520798 4814672 284 40
0:00:54 12/15/2009 12 15 2009 0 639 521097 4814673 283 40
18:00:53 4/17/2011 4 17 2011 18 657 519810 4814669 286 40
10:00:30 3/22/2011 3 22 2011 10 641 520102 4814670 285 40
12:00:47 2/26/2011 2 26 2011 12 641 520859 4814672 283 40
12:00:44 4/1/2011 4 1 2011 12 657 520162 4814670 285 40
4:00:47 3/29/2009 3 29 2009 4 637 521037 4814673 283 40
18:00:52 4/25/2010 4 25 2010 18 643 520532 4814671 284 40
16:01:23 12/13/2010 12 13 2010 16 646 520378 4814671 285 40
2:00:44 4/27/2008 4 27 2008 2 636 520985 4814673 283 40
6:00:53 4/14/2010 4 14 2010 6 653 521373 4814674 282 40
6:01:05 1/29/2010 1 29 2010 6 646 520574 4814672 284 40
18:00:41 4/15/2010 4 15 2010 18 643 520345 4814671 285 40
4:00:53 3/17/2013 3 17 2013 4 671 520860 4814673 283 40
4:00:47 3/17/2013 3 17 2013 4 658 521329 4814675 282 40
4:00:50 3/31/2009 3 31 2009 4 641 520795 4814673 284 40
22:01:38 12/12/2009 12 12 2009 22 644 519992 4814671 286 40
4:00:31 3/15/2012 3 15 2012 4 657 520277 4814672 285 40
16:00:26 3/6/2012 3 6 2012 16 658 520650 4814673 284 40
2:00:41 3/20/2011 3 20 2011 2 647 521050 4814674 283 40
16:15:55 4/4/2013 4 4 2013 16 657 520176 4814672 285 40
18:00:48 4/24/2010 4 24 2010 18 657 519846 4814671 286 40
12:00:48 3/9/2014 3 9 2014 12 914 520067 4814671 285 40
18:00:56 3/20/2011 3 20 2011 18 653 519960 4814671 286 40
18:00:52 4/25/2010 4 25 2010 18 656 520527 4814673 284 40
6:00:47 12/10/2009 12 10 2009 6 646 521120 4814675 283 40
14:00:53 4/18/2012 4 18 2012 14 674 520624 4814673 284 40
22:00:42 12/7/2013 12 7 2013 22 914 520703 4814674 284 40
0:00:42 12/29/2011 12 29 2011 0 658 520408 4814673 285 40
6:00:54 1/26/2013 1 26 2013 6 675 521235 4814676 282 40
18:00:47 3/16/2012 3 16 2012 18 665 520301 4814673 285 40
8:01:32 11/23/2010 11 23 2010 8 647 521164 4814676 283 40
6:00:42 1/28/2010 1 28 2010 6 646 520529 4814674 284 40
0:00:56 3/20/2011 3 20 2011 0 647 521046 4814676 283 40
6:00:54 12/30/2010 12 30 2010 6 655 519591 4814672 287 22
18:00:56 4/1/2010 4 1 2010 18 643 519646 4814672 286 40
4:00:56 4/14/2010 4 14 2010 4 653 521371 4814678 282 40
10:00:48 4/1/2011 4 1 2011 10 663 520260 4814674 285 40
4:01:33 11/19/2010 11 19 2010 4 640 520643 4814676 284 40
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22:01:51 1/28/2010 1 28 2010 22 646 520580 4814676 284 40
14:00:42 12/13/2010 12 13 2010 14 646 520386 4814675 285 40
12:00:45 4/26/2011 4 26 2011 12 665 519758 4814674 286 40
4:00:56 4/16/2010 4 16 2010 4 656 520351 4814676 285 40
22:00:54 3/19/2011 3 19 2011 22 647 521026 4814678 283 40
2:00:44 4/19/2008 4 19 2008 2 632 520540 4814676 284 40
18:00:56 12/8/2009 12 8 2009 18 646 520656 4814677 284 40
10:01:24 3/16/2012 3 16 2012 10 665 520230 4814676 285 40
14:00:55 3/13/2012 3 13 2012 14 657 520569 4814677 284 40
12:57:12 3/7/2014 3 7 2014 12 657 520398 4814676 285 40
2:00:47 3/14/2013 3 14 2013 2 657 521007 4814678 283 40
8:00:53 12/30/2010 12 30 2010 8 655 519591 4814674 287 22
6:23:43 4/27/2014 4 27 2014 6 657 519625 4814674 286 40
22:01:53 1/30/2011 1 30 2011 22 653 520660 4814677 284 40
18:00:53 3/18/2011 3 18 2011 18 653 519657 4814674 286 40
4:00:55 4/1/2011 4 1 2011 4 654 520860 4814678 283 40
8:01:11 1/5/2011 1 5 2011 8 639 519624 4814675 286 40
4:01:12 12/1/2013 12 1 2013 4 914 520005 4814676 286 40
8:00:53 3/15/2012 3 15 2012 8 657 520273 4814677 285 40
18:00:48 5/6/2011 5 6 2011 18 657 520491 4814677 284 40
16:00:47 4/11/2011 4 11 2011 16 657 519842 4814675 286 40
18:00:40 4/19/2010 4 19 2010 18 657 519783 4814675 286 40
6:01:11 4/3/2010 4 3 2010 6 654 521372 4814680 282 40
0:00:52 12/5/2010 12 5 2010 0 653 520615 4814678 284 40
2:01:31 3/19/2012 3 19 2012 2 641 519995 4814676 286 40
16:00:41 3/16/2013 3 16 2013 16 671 520459 4814678 284 40
18:00:30 1/30/2011 1 30 2011 18 653 520651 4814679 284 40
10:00:47 3/25/2012 3 25 2012 10 665 520612 4814678 284 40
6:00:53 3/17/2013 3 17 2013 6 671 520855 4814679 283 40
14:00:48 12/14/2010 12 14 2010 14 653 520037 4814677 285 40
4:00:56 4/16/2010 4 16 2010 4 643 520365 4814678 285 40
2:00:53 4/1/2011 4 1 2011 2 647 521370 4814681 282 40
18:00:54 12/12/2009 12 12 2009 18 644 519985 4814677 286 40
22:00:12 4/13/2008 4 13 2008 22 634 520880 4814680 283 40
2:00:41 4/22/2010 4 22 2010 2 643 520961 4814680 283 40
18:00:48 4/16/2009 4 16 2009 18 639 520448 4814679 284 40
4:00:47 3/30/2011 3 30 2011 4 657 521005 4814680 283 40
18:00:54 4/19/2012 4 19 2012 18 672 520062 4814678 285 40
23:52:18 4/29/2013 4 29 2013 23 657 520957 4814680 283 40
18:00:48 4/5/2011 4 5 2011 18 653 519648 4814676 286 40
18:01:24 1/31/2010 1 31 2010 18 647 520190 4814678 285 40
4:00:49 12/15/2009 12 15 2009 4 646 521352 4814682 282 40
18:01:12 4/22/2010 4 22 2010 18 643 520487 4814679 284 40
18:00:50 3/26/2011 3 26 2011 18 641 521064 4814681 283 40
18:00:44 12/16/2010 12 16 2010 18 653 520624 4814680 284 40
18:00:43 4/28/2011 4 28 2011 18 657 519760 4814678 286 40
18:00:56 3/31/2011 3 31 2011 18 657 520123 4814679 285 40
8:01:25 12/6/2013 12 6 2013 8 914 520971 4814682 283 40
15:00:50 4/1/2010 4 1 2010 15 801 520156 4814680 285 40
12:00:55 4/23/2010 4 23 2010 12 643 520386 4814680 285 40
10:00:23 4/10/2011 4 10 2011 10 667 520792 4814682 284 40
16:00:30 3/14/2011 3 14 2011 16 657 520489 4814681 284 40
14:00:53 3/25/2009 3 25 2009 14 641 519954 4814679 286 40
18:00:55 2/8/2011 2 8 2011 18 653 520253 4814680 285 40
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16:00:47 12/13/2010 12 13 2010 16 657 520164 4814680 285 40
0:00:53 4/1/2011 4 1 2011 0 647 521367 4814684 282 40
4:00:49 4/18/2012 4 18 2012 4 658 519686 4814679 286 40
12:00:14 3/25/2009 3 25 2009 12 641 519822 4814680 286 40
6:00:41 12/14/2009 12 14 2009 6 639 520939 4814683 283 40
14:00:25 3/9/2014 3 9 2014 14 914 520078 4814680 285 40
6:00:53 3/15/2012 3 15 2012 6 657 520282 4814681 285 40
8:00:43 1/17/2012 1 17 2012 8 658 520757 4814684 284 40
22:00:55 12/16/2010 12 16 2010 22 653 520628 4814683 284 40
2:01:07 4/16/2010 4 16 2010 2 643 520320 4814682 285 40
22:00:41 4/26/2011 4 26 2011 22 665 520347 4814683 285 40
6:00:41 4/2/2010 4 2 2010 6 657 521041 4814685 283 40
19:31:56 3/17/2014 3 17 2014 19 657 520695 4814684 284 40
0:00:39 1/31/2012 1 31 2012 0 657 519606 4814681 287 22
0:00:55 12/31/2011 12 31 2011 0 657 519575 4814681 287 22
6:01:12 4/1/2010 4 1 2010 6 654 520393 4814683 285 40
2:00:56 3/26/2009 3 26 2009 2 646 520711 4814685 284 40
16:00:53 4/12/2011 4 12 2011 16 667 520321 4814684 285 40
22:00:48 1/30/2012 1 30 2012 22 657 519605 4814682 287 22
6:00:49 12/15/2009 12 15 2009 6 646 521352 4814687 282 40
18:01:00 2/13/2011 2 13 2011 18 647 520900 4814686 283 40
16:00:58 2/20/2011 2 20 2011 16 647 521059 4814687 283 40
18:00:41 12/12/2010 12 12 2010 18 657 520280 4814684 285 40
5:10:48 4/20/2013 4 20 2013 5 657 519609 4814682 287 22
20:00:48 1/30/2012 1 30 2012 20 657 519601 4814682 287 22
8:00:23 4/18/2012 4 18 2012 8 658 520298 4814685 285 40
2:01:04 4/16/2010 4 16 2010 2 656 520313 4814685 285 40
4:00:23 4/19/2008 4 19 2008 4 632 520545 4814686 284 40
22:00:43 12/28/2011 12 28 2011 22 657 520333 4814685 285 40
12:00:53 3/16/2012 3 16 2012 12 665 520256 4814685 285 40
0:00:42 12/9/2010 12 9 2010 0 653 520893 4814688 283 40
10:01:25 3/18/2012 3 18 2012 10 641 519768 4814684 286 40
4:01:30 1/31/2010 1 31 2010 4 646 520353 4814687 285 40
16:00:44 4/28/2011 4 28 2011 16 657 519849 4814685 286 40
0:01:36 3/27/2012 3 27 2012 0 672 521319 4814690 282 40
18:00:50 4/13/2010 4 13 2010 18 656 520385 4814687 285 40
14:00:26 3/6/2012 3 6 2012 14 658 520643 4814688 284 40
18:00:38 12/13/2010 12 13 2010 18 646 520561 4814688 284 40
4:01:12 12/13/2010 12 13 2010 4 650 521134 4814690 283 40
18:00:54 4/10/2010 4 10 2010 18 656 520432 4814688 284 40
8:00:12 11/23/2010 11 23 2010 8 801 521228 4814690 282 40
14:00:56 3/22/2011 3 22 2011 14 647 520096 4814687 285 40
0:00:48 12/9/2013 12 9 2013 0 914 520802 4814689 284 40
4:01:23 4/9/2010 4 9 2010 4 643 521277 4814690 282 40
14:00:53 3/16/2009 3 16 2009 14 638 520414 4814688 285 40
6:00:54 2/6/2010 2 6 2010 6 647 520168 4814687 285 40
12:07:17 2/22/2014 2 22 2014 12 657 520983 4814690 283 40
18:00:57 12/13/2010 12 13 2010 18 646 520557 4814689 284 40
16:00:49 12/13/2010 12 13 2010 16 655 519897 4814687 286 40
4:00:53 12/31/2011 12 31 2011 4 657 519733 4814687 286 40
22:01:12 4/4/2011 4 4 2011 22 657 519601 4814687 287 22
14:00:42 3/15/2012 3 15 2012 14 657 520327 4814689 285 40
11:58:17 5/1/2013 5 1 2013 11 657 520665 4814690 284 40
16:00:48 4/13/2010 4 13 2010 16 646 520369 4814689 285 40
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0:00:25 4/22/2010 4 22 2010 0 657 521083 4814691 283 40
16:00:53 3/16/2012 3 16 2012 16 657 520167 4814689 285 40
18:01:06 5/4/2009 5 4 2009 18 639 519663 4814688 286 40
18:00:50 3/16/2013 3 16 2013 18 671 520586 4814690 284 40
18:00:54 1/30/2012 1 30 2012 18 657 519582 4814688 287 22
18:00:27 12/28/2011 12 28 2011 18 657 520322 4814690 285 40
6:00:54 1/31/2010 1 31 2010 6 646 520356 4814690 285 40
18:00:47 5/5/2009 5 5 2009 18 646 520786 4814692 284 40
20:00:42 4/11/2012 4 11 2012 20 657 520558 4814691 284 40
0:00:16 4/19/2008 4 19 2008 0 632 520497 4814691 284 40
6:00:55 3/30/2011 3 30 2011 6 657 521004 4814693 283 40
8:01:17 11/23/2010 11 23 2010 8 638 521225 4814694 282 40
8:00:53 4/20/2013 4 20 2013 8 679 520069 4814690 285 40
18:01:24 3/4/2012 3 4 2012 18 641 520951 4814693 283 40
6:00:54 4/25/2010 4 25 2010 6 656 519839 4814691 286 40
2:01:21 4/17/2009 4 17 2009 2 639 520139 4814692 285 40
23:09:55 4/19/2013 4 19 2013 23 657 519793 4814691 286 40
18:00:48 4/29/2009 4 29 2009 18 639 521038 4814695 283 40
2:00:36 3/11/2011 3 11 2011 2 654 520849 4814694 283 40
18:00:49 3/18/2012 3 18 2012 18 657 519757 4814691 286 40
0:00:53 2/9/2011 2 9 2011 0 653 520260 4814693 285 40
22:00:55 1/31/2010 1 31 2010 22 647 520187 4814693 285 40
18:00:49 3/31/2010 3 31 2010 18 643 519761 4814692 286 40
20:00:41 4/10/2012 4 10 2012 20 657 519827 4814692 286 40
18:00:48 4/11/2010 4 11 2010 18 643 520035 4814692 285 40
1:17:26 4/13/2014 4 13 2014 1 657 520743 4814695 284 40
2:00:42 3/30/2009 3 30 2009 2 637 521113 4814696 283 40
12:01:48 3/8/2014 3 8 2014 12 914 520411 4814694 285 40
6:00:52 4/19/2008 4 19 2008 6 632 520552 4814694 284 40
1:39:42 4/19/2014 4 19 2014 1 657 519649 4814692 286 40
18:00:48 4/30/2010 4 30 2010 18 657 520777 4814695 284 40
2:00:47 2/9/2011 2 9 2011 2 653 520259 4814694 285 40
18:00:54 3/13/2013 3 13 2013 18 657 520454 4814695 284 40
6:00:54 4/3/2010 4 3 2010 6 657 521359 4814698 282 40
4:00:55 3/21/2011 3 21 2011 4 647 520506 4814695 284 40
12:00:28 3/13/2012 3 13 2012 12 657 520552 4814695 284 40
8:00:42 3/14/2012 3 14 2012 8 657 520843 4814696 283 40
12:00:53 4/10/2011 4 10 2011 12 667 520719 4814696 284 40
10:00:48 3/27/2011 3 27 2011 10 650 520367 4814695 285 40
18:00:42 3/15/2011 3 15 2011 18 653 520522 4814696 284 40
0:00:42 4/25/2010 4 25 2010 0 657 519770 4814694 286 40
10:00:31 3/18/2011 3 18 2011 10 647 519823 4814694 286 40
18:00:53 3/16/2012 3 16 2012 18 657 520106 4814695 285 40
19:07:25 1/13/2014 1 13 2014 19 657 519928 4814694 286 40
6:00:53 4/9/2010 4 9 2010 6 643 521286 4814699 282 40
4:01:03 1/26/2013 1 26 2013 4 675 521222 4814699 283 40
2:00:38 3/1/2012 3 1 2012 2 657 520861 4814698 283 40
4:00:54 3/17/2009 3 17 2009 4 638 520863 4814698 283 40
10:00:56 3/22/2011 3 22 2011 10 647 520079 4814696 285 40
8:00:53 12/14/2010 12 14 2010 8 653 520183 4814696 285 40
2:00:54 12/15/2009 12 15 2009 2 639 521048 4814699 283 40
18:00:48 2/29/2012 2 29 2012 18 657 520910 4814699 283 40
16:01:24 11/25/2010 11 25 2010 16 657 519701 4814695 286 40
6:00:56 3/14/2012 3 14 2012 6 657 520844 4814699 283 40
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18:00:54 4/30/2011 4 30 2011 18 657 520657 4814699 284 40
10:00:54 12/12/2009 12 12 2009 10 644 519884 4814697 286 40
20:00:35 4/1/2014 4 1 2014 20 914 520361 4814698 285 40
18:00:54 3/17/2011 3 17 2011 18 657 520525 4814699 284 40
14:01:12 3/17/2013 3 17 2013 14 679 520642 4814699 284 40
10:00:43 5/5/2009 5 5 2009 10 646 520380 4814699 285 40
18:00:25 4/11/2011 4 11 2011 18 667 519841 4814697 286 40
6:00:47 12/13/2010 12 13 2010 6 654 520395 4814699 285 40
18:00:49 3/10/2011 3 10 2011 18 641 520971 4814701 283 40
12:00:48 3/3/2011 3 3 2011 12 647 520573 4814700 284 40
16:00:54 2/13/2011 2 13 2011 16 647 520733 4814701 284 40
4:00:41 3/14/2012 3 14 2012 4 657 520840 4814702 283 40
14:00:42 2/26/2011 2 26 2011 14 641 520815 4814702 284 40
18:00:48 4/28/2010 4 28 2010 18 657 520917 4814702 283 40
2:00:54 4/25/2010 4 25 2010 2 657 519783 4814699 286 40
18:00:53 4/15/2012 4 15 2012 18 674 520573 4814701 284 40
16:00:48 3/13/2012 3 13 2012 16 657 520732 4814702 284 40
1:36:12 4/18/2014 4 18 2014 1 657 521065 4814703 283 40
6:00:47 3/21/2011 3 21 2011 6 647 520504 4814701 284 40
16:00:26 3/21/2012 3 21 2012 16 663 520058 4814701 285 40
12:01:20 3/15/2012 3 15 2012 12 657 520325 4814702 285 40
18:00:48 4/14/2008 4 14 2008 18 634 520802 4814703 284 40
18:00:48 4/23/2010 4 23 2010 18 657 520989 4814704 283 40
16:00:41 4/28/2011 4 28 2011 16 654 520501 4814703 284 40
2:01:42 3/17/2013 3 17 2013 2 677 521187 4814705 283 40
4:00:41 3/31/2009 3 31 2009 4 647 520999 4814705 283 40
18:00:49 3/29/2013 3 29 2013 18 657 519952 4814701 286 40
18:00:55 4/5/2010 4 5 2010 18 643 520136 4814702 285 40
18:00:48 4/19/2010 4 19 2010 18 643 519810 4814701 286 40
18:00:52 3/10/2011 3 10 2011 18 657 520973 4814705 283 40
18:01:42 5/2/2010 5 2 2010 18 657 520817 4814705 284 40
16:00:52 3/24/2012 3 24 2012 16 673 520595 4814704 284 40
18:00:53 4/12/2012 4 12 2012 18 657 520437 4814704 284 40
8:00:54 4/17/2010 4 17 2010 8 657 520459 4814705 284 40
18:00:53 4/29/2011 4 29 2011 18 657 519780 4814703 286 40
10:01:46 3/25/2012 3 25 2012 10 641 520683 4814706 284 40
16:00:53 2/21/2014 2 21 2014 16 909 520897 4814706 283 40
12:00:53 3/6/2012 3 6 2012 12 657 520663 4814706 284 40
8:00:36 3/23/2009 3 23 2009 8 641 520676 4814706 284 40
18:00:42 12/8/2010 12 8 2010 18 653 520109 4814704 285 40
18:00:53 3/31/2009 3 31 2009 18 639 520439 4814705 284 40
8:00:55 1/28/2010 1 28 2010 8 646 520545 4814706 284 40
18:00:54 5/2/2011 5 2 2011 18 657 520224 4814705 285 40
6:01:02 3/16/2012 3 16 2012 6 657 520045 4814705 285 40
12:00:42 12/13/2010 12 13 2010 12 653 520085 4814705 285 40
18:00:48 4/12/2012 4 12 2012 18 672 520556 4814707 284 40
8:00:50 12/15/2009 12 15 2009 8 646 521356 4814709 282 40
10:00:55 12/13/2010 12 13 2010 10 653 520083 4814706 285 40
18:05:25 3/23/2014 3 23 2014 18 657 520179 4814706 285 40
2:00:53 3/17/2009 3 17 2009 2 638 520853 4814708 283 40
14:01:24 3/11/2011 3 11 2011 14 647 520738 4814708 284 40
18:00:44 4/3/2010 4 3 2010 18 801 520611 4814707 284 40
6:00:53 3/31/2009 3 31 2009 6 647 520993 4814709 283 40
18:00:54 4/26/2010 4 26 2010 18 657 519919 4814706 286 40
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22:00:25 4/16/2009 4 16 2009 22 639 520395 4814708 285 40
0:00:41 3/29/2012 3 29 2012 0 673 521141 4814710 283 40
16:00:25 3/28/2012 3 28 2012 16 681 520102 4814707 285 40
16:00:29 3/30/2009 3 30 2009 16 643 520949 4814710 283 40
14:00:15 3/16/2009 3 16 2009 14 641 520348 4814708 285 40
2:00:53 5/6/2010 5 6 2010 2 656 520385 4814708 285 40
10:00:47 3/29/2012 3 29 2012 10 672 520092 4814707 285 40
4:00:48 4/21/2012 4 21 2012 4 657 519669 4814706 286 40
18:00:54 5/7/2009 5 7 2009 18 639 520627 4814709 284 40
20:00:41 2/25/2012 2 25 2012 20 657 520867 4814710 283 40
12:00:43 3/16/2012 3 16 2012 12 658 520149 4814708 285 40
14:00:50 3/17/2012 3 17 2012 14 665 519650 4814707 286 40
16:02:48 1/23/2013 1 23 2013 16 675 520703 4814710 284 40
10:01:11 1/26/2013 1 26 2013 10 665 520797 4814711 284 40
14:00:41 3/16/2012 3 16 2012 14 658 520135 4814709 285 40
14:00:53 12/13/2010 12 13 2010 14 657 520146 4814709 285 40
2:01:09 4/9/2010 4 9 2010 2 643 521182 4814712 283 40
12:00:41 3/17/2011 3 17 2011 12 653 519772 4814708 286 40
18:00:50 3/31/2010 3 31 2010 18 801 520623 4814711 284 40
10:00:54 3/25/2012 3 25 2012 10 674 520596 4814711 284 40
2:00:43 1/31/2010 1 31 2010 2 646 520315 4814710 285 40
16:00:39 4/15/2012 4 15 2012 16 674 520062 4814710 285 40
18:00:49 12/19/2010 12 19 2010 18 655 520541 4814712 284 40
18:01:25 4/11/2011 4 11 2011 18 641 519689 4814709 286 40
18:00:43 5/11/2008 5 11 2008 18 634 520551 4814712 284 40
18:00:42 3/25/2012 3 25 2012 18 658 520582 4814712 284 40
20:00:42 4/21/2013 4 21 2013 20 679 519531 4814709 287 22
4:00:54 4/25/2010 4 25 2010 4 657 519843 4814711 286 40
2:00:53 5/5/2010 5 5 2010 2 657 521042 4814714 283 40
18:00:55 12/28/2011 12 28 2011 18 657 520317 4814712 285 40
22:00:48 12/6/2010 12 6 2010 22 657 520422 4814713 285 40
18:00:45 4/21/2010 4 21 2010 18 656 521069 4814715 283 40
12:00:56 3/17/2011 3 17 2011 12 641 519751 4814711 286 40
8:00:55 4/17/2010 4 17 2010 8 656 520382 4814713 285 40
6:00:54 4/22/2010 4 22 2010 6 657 520747 4814714 284 40
5:19:12 1/25/2013 1 25 2013 5 641 519616 4814711 286 40
18:00:49 11/20/2010 11 20 2010 18 646 519590 4814711 287 22
6:00:57 3/29/2012 3 29 2012 6 679 521310 4814716 282 40
12:00:47 2/22/2011 2 22 2011 12 641 520749 4814715 284 40
10:00:51 3/27/2011 3 27 2011 10 801 520427 4814714 284 40
0:00:53 4/20/2010 4 20 2010 0 657 519781 4814712 286 40
10:00:54 11/20/2010 11 20 2010 10 646 519917 4814713 286 40
14:00:53 4/3/2010 4 3 2010 14 647 520648 4814715 284 40
16:00:53 3/31/2009 3 31 2009 16 640 520819 4814716 284 40
6:00:55 3/31/2009 3 31 2009 6 643 520914 4814717 283 40
16:00:54 2/15/2014 2 15 2014 16 914 520251 4814715 285 40
4:00:54 4/23/2010 4 23 2010 4 656 520554 4814716 284 40
22:00:53 4/18/2008 4 18 2008 22 632 520527 4814716 284 40
18:00:54 4/19/2009 4 19 2009 18 639 520668 4814716 284 40
8:00:53 12/13/2010 12 13 2010 8 654 520380 4814716 285 40
14:00:53 3/18/2011 3 18 2011 14 657 519675 4814714 286 40
14:00:54 3/27/2011 3 27 2011 14 801 520449 4814716 284 40
12:00:54 1/26/2013 1 26 2013 12 665 520803 4814717 284 40
11:15:53 2/22/2013 2 22 2013 11 641 520546 4814717 284 40
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22:00:53 4/19/2010 4 19 2010 22 657 519788 4814714 286 40
22:00:54 3/26/2012 3 26 2012 22 673 520951 4814718 283 40
0:00:55 12/8/2013 12 8 2013 0 914 520484 4814717 284 40
18:00:44 5/3/2010 5 3 2010 18 646 520416 4814717 285 40
10:00:54 3/17/2011 3 17 2011 10 641 519853 4814715 286 40
12:01:17 3/31/2011 3 31 2011 12 647 520378 4814717 285 40
10:00:50 4/18/2012 4 18 2012 10 658 520299 4814717 285 40
10:00:13 11/24/2010 11 24 2010 10 646 519954 4814716 286 40
0:00:48 2/26/2012 2 26 2012 0 657 520848 4814719 283 40
6:01:52 3/29/2012 3 29 2012 6 681 521317 4814720 282 40
16:00:53 12/9/2010 12 9 2010 16 653 520180 4814717 285 40
12:00:25 3/17/2011 3 17 2011 12 647 519762 4814716 286 40
4:00:18 12/10/2013 12 10 2013 4 671 521188 4814721 283 40
1:08:18 1/14/2014 1 14 2014 1 657 519744 4814716 286 40
2:00:41 3/31/2009 3 31 2009 2 637 521150 4814721 283 40
12:00:17 3/31/2010 3 31 2010 12 647 520640 4814719 284 40
4:00:54 2/6/2010 2 6 2010 4 647 520160 4814718 285 40
10:00:48 3/27/2011 3 27 2011 10 665 520353 4814719 285 40
2:00:49 12/4/2013 12 4 2013 2 908 521123 4814721 283 40
10:01:02 3/17/2011 3 17 2011 10 657 519755 4814717 286 40
16:00:54 3/25/2012 3 25 2012 16 658 520687 4814720 284 40
2:00:53 3/30/2011 3 30 2011 2 647 521240 4814722 282 40
8:00:53 3/31/2011 3 31 2011 8 657 520292 4814720 285 40
0:00:26 4/4/2010 4 4 2010 0 801 519658 4814718 286 40
2:00:51 1/30/2010 1 30 2010 2 646 520358 4814720 285 40
12:01:24 4/18/2012 4 18 2012 12 672 520539 4814721 284 40
4:00:55 4/2/2010 4 2 2010 4 647 519640 4814718 286 40
18:01:11 1/25/2013 1 25 2013 18 657 520216 4814720 285 40
4:00:48 3/29/2012 3 29 2012 4 679 521317 4814724 282 40
4:00:42 3/31/2009 3 31 2009 4 643 520916 4814722 283 40
16:00:53 4/30/2010 4 30 2010 16 657 520394 4814721 285 40
4:00:47 4/23/2012 4 23 2012 4 657 520989 4814723 283 40
1:05:25 1/13/2014 1 13 2014 1 657 519621 4814719 286 40
12:00:54 3/30/2012 3 30 2012 12 674 520163 4814721 285 40
10:00:41 3/25/2012 3 25 2012 10 672 520694 4814722 284 40
16:01:12 4/2/2009 4 2 2009 16 647 520950 4814723 283 40
10:00:54 12/12/2009 12 12 2009 10 639 519916 4814720 286 40
12:00:53 3/5/2009 3 5 2009 12 634 520765 4814723 284 40
20:00:43 12/28/2011 12 28 2011 20 658 520371 4814722 285 40
18:00:54 3/4/2009 3 4 2009 18 635 520366 4814722 285 40
20:00:24 3/18/2012 3 18 2012 20 657 519749 4814720 286 40
18:00:35 12/13/2010 12 13 2010 18 655 519764 4814721 286 40
14:00:53 3/6/2012 3 6 2012 14 657 520770 4814724 284 40
20:00:27 3/22/2012 3 22 2012 20 657 519595 4814720 287 22
18:00:44 3/27/2012 3 27 2012 18 681 519566 4814721 287 22
2:00:42 4/13/2012 4 13 2012 2 657 521156 4814726 283 40
14:00:50 4/4/2011 4 4 2011 14 657 519603 4814721 287 22
12:00:54 2/13/2011 2 13 2011 12 647 520811 4814725 284 40
2:00:41 12/3/2010 12 3 2010 2 646 520860 4814725 283 40
18:00:53 4/12/2010 4 12 2010 18 656 520728 4814725 284 40
4:00:24 3/15/2012 3 15 2012 4 658 520274 4814724 285 40
4:00:25 4/22/2010 4 22 2010 4 643 520820 4814725 284 40
6:00:54 4/25/2010 4 25 2010 6 657 519847 4814723 286 40
10:00:52 3/10/2014 3 10 2014 10 914 520392 4814724 285 40
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22:00:53 4/20/2010 4 20 2010 22 657 519915 4814723 286 40
12:00:14 3/27/2011 3 27 2011 12 801 520381 4814725 285 40
18:00:47 4/6/2010 4 6 2010 18 801 520623 4814726 284 40
2:01:41 4/12/2010 4 12 2010 2 656 521299 4814728 282 40
10:01:13 3/22/2009 3 22 2009 10 641 520579 4814727 284 40
6:00:54 4/19/2013 4 19 2013 6 679 519564 4814724 287 22
6:01:11 4/7/2013 4 7 2013 6 679 521316 4814729 282 40
0:00:23      4/16/2011       4       16      2011    0       654     521285  4814729 282     40
8:01:13 3/26/2012       3       26      2012    8       673     520698  4814727 284     40
22:00:56        3/26/2012       3       26      2012    22      674     521003  4814728 283     40
8:00:35 12/14/2010      12      14      2010    8       646     520532  4814727 284     40
8:00:53 12/16/2010      12      16      2010    8       657     520704  4814728 284     40
2:00:46 12/31/2011      12      31      2011    2       657     519626  4814725 286     40
10:00:53        1/25/2013       1       25      2013    10      657     520478  4814728 284     40
12:00:23        3/20/2009       3       20      2009    12      641     520253  4814727 285     40
10:00:41        4/12/2011       4       12      2011    10      657     520168  4814727 285     40
18:00:53        4/10/2010       4       10      2010    18      643     519895  4814727 286     40
2:00:53 3/22/2013       3       22      2013    2       663     521352  4814731 282     40
2:00:41 4/14/2011       4       14      2011    2       667     519596  4814726 287     22
12:00:44        3/4/2009        3       4       2009    12      635     520298  4814728 285     40
6:00:54 4/23/2010       4       23      2010    6       656     520575  4814729 284     40
22:00:54        4/26/2010       4       26      2010    22      657     519667  4814727 286     40
22:01:11        4/26/2010       4       26      2010    22      656     519661  4814727 286     40
6:00:42 3/15/2012       3       15      2012    6       658     520279  4814729 285     40
18:00:47        4/14/2010       4       14      2010    18      643     520040  4814729 285     40
14:01:13        1/25/2013       1       25      2013    14      665     520257  4814729 285     40
18:00:55        4/4/2010        4       4       2010    18      654     520717  4814731 284     40
12:00:55        4/5/2011        4       5       2011    12      653     520166  4814730 285     40
16:00:45        4/17/2012       4       17      2012    16      658     519927  4814729 286     40
12:00:47        3/18/2011       3       18      2011    12      657     519888  4814729 286     40
22:00:43        12/28/2011      12      28      2011    22      658     520382  4814731 285     40
0:01:12 4/19/2010       4       19      2010    0       643     519849  4814729 286     40
18:00:49        4/17/2012       4       17      2012    18      658     519861  4814729 286     40
14:00:31        3/4/2009        3       4       2009    14      635     520316  4814731 285     40
12:01:17        2/22/2014       2       22      2014    12      909     520954  4814733 283     40
18:01:48        3/29/2012       3       29      2012    18      641     520517  4814732 284     40
18:00:54        4/28/2010       4       28      2010    18      657     520546  4814732 284     40
22:00:56        12/13/2010      12      13      2010    22      655     519768  4814730 286     40
23:00:20        4/16/2013       4       16      2013    23      657     520778  4814733 284     40
6:00:54 3/31/2009       3       31      2009    6       637     521061  4814734 283     40
8:00:33 1/6/2010        1       6       2010    8       646     520361  4814732 285     40
4:00:43 3/27/2012       3       27      2012    4       672     521288  4814735 282     40
22:00:53        4/29/2010       4       29      2010    22      640     521071  4814734 283     40
18:00:24        4/12/2010       4       12      2010    18      657     520261  4814732 285     40
4:00:47 3/31/2009       3       31      2009    4       637     521063  4814735 283     40
12:00:23        3/5/2009        3       5       2009    12      635     520818  4814734 284     40
5:39:26 4/27/2013       4       27      2013    5       657     520050  4814731 285     40
18:00:41        4/7/2011        4       7       2011    18      647     520731  4814734 284     40
22:00:59        4/11/2013       4       11      2013    22      671     519721  4814731 286     40
14:00:53        3/30/2012       3       30      2012    14      674     520170  4814732 285     40
14:00:54        4/18/2012       4       18      2012    14      672     520546  4814733 284     40
10:00:54        4/5/2011        4       5       2011    10      657     520078  4814732 285     40
12:00:48        2/23/2011       2       23      2011    12      641     520854  4814735 283     40
18:00:41        12/1/2011       12      1       2011    18      655     520019  4814732 286     40
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0:00:52 4/17/2009       4       17      2009    0       639     520339  4814733 285     40
2:01:16 3/17/2013       3       17      2013    2       658     521341  4814736 282     40
2:00:53 2/6/2010        2       6       2010    2       647     520167  4814733 285     40
1:01:53 5/15/2013       5       15      2013    1       657     520820  4814735 284     40
2:00:53 2/12/2012       2       12      2012    2       657     520646  4814735 284     40
18:01:42        4/28/2010       4       28      2010    18      656     521103  4814736 283     40
16:00:23        4/14/2010       4       14      2010    16      643     520220  4814734 285     40
16:00:41        4/19/2012       4       19      2012    16      672     520033  4814733 285     40
10:00:42        3/25/2012       3       25      2012    10      658     520684  4814735 284     40
12:04:48        3/23/2014       3       23      2014    12      657     520154  4814734 285     40
0:01:44 3/27/2012       3       27      2012    0       679     521233  4814737 282     40
16:00:38        3/6/2012        3       6       2012    16      657     520800  4814736 284     40
18:01:11        4/2/2009        4       2       2009    18      647     520535  4814736 284     40
12:00:48        3/20/2011       3       20      2011    12      657     519875  4814734 286     40
12:00:16        4/4/2011        4       4       2011    12      653     519627  4814734 286     40
14:00:44        12/29/2011      12      29      2011    14      658     520399  4814736 285     40
12:00:43        3/22/2011       3       22      2011    12      647     520067  4814735 285     40
0:00:42 4/21/2010       4       21      2010    0       657     519913  4814735 286     40
12:00:49        4/26/2011       4       26      2011    12      657     519900  4814735 286     40
18:00:54        4/29/2010       4       29      2010    18      640     520812  4814738 284     40
16:00:37        3/16/2011       3       16      2011    16      653     520360  4814737 285     40
22:00:48        11/24/2010      11      24      2010    22      653     520411  4814737 285     40
12:00:54        4/17/2012       4       17      2012    12      672     520251  4814737 285     40
12:00:44        3/25/2009       3       25      2009    12      646     519893  4814736 286     40
4:00:44 3/30/2012       3       30      2012    4       672     521338  4814740 282     40
6:00:48 4/19/2012       4       19      2012    6       657     520802  4814738 284     40
14:00:41        2/20/2011       2       20      2011    14      647     520755  4814738 284     40
12:00:24        3/27/2011       3       27      2011    12      665     520383  4814737 285     40
10:00:42        1/31/2012       1       31      2012    10      657     520429  4814738 284     40
6:00:54 4/16/2010       4       16      2010    6       657     520562  4814738 284     40
16:00:44        3/30/2009       3       30      2009    16      641     520886  4814739 283     40
18:00:24        4/17/2012       4       17      2012    18      657     519755  4814736 286     40
12:00:31        2/24/2009       2       24      2009    12      635     520853  4814739 283     40
14:01:17        4/3/2010        4       3       2010    14      643     520617  4814739 284     40
12:00:54        3/17/2009       3       17      2009    12      639     520324  4814738 285     40
18:00:45        4/13/2011       4       13      2011    18      657     520107  4814737 285     40
18:00:48        4/18/2008       4       18      2008    18      632     520570  4814739 284     40
2:01:18 1/26/2013       1       26      2013    2       657     519592  4814736 287     22
18:00:36        11/20/2010      11      20      2010    18      657     519623  4814736 286     40
2:01:18 3/29/2012       3       29      2012    2       673     521462  4814742 282     40
14:00:42        3/30/2009       3       30      2009    14      647     521054  4814741 283     40
10:00:24        11/20/2010      11      20      2010    10      657     519900  4814737 286     40
0:00:52 12/7/2013       12      7       2013    0       914     520375  4814739 285     40
18:00:47        12/9/2010       12      9       2010    18      653     520373  4814739 285     40
6:00:48 12/14/2010      12      14      2010    6       655     519570  4814737 287     22
12:02:03        3/16/2009       3       16      2009    12      641     520397  4814740 285     40
4:00:56 12/14/2010      12      14      2010    4       655     519572  4814738 287     22
4:00:24 12/1/2009       12      1       2009    4       638     519914  4814739 286     40
0:00:53 12/31/2011      12      31      2011    0       658     519609  4814738 287     22
6:00:54 3/17/2009       3       17      2009    6       638     520434  4814741 284     40
10:00:53        3/28/2012       3       28      2012    10      681     520051  4814739 285     40
18:00:42        4/10/2010       4       10      2010    18      657     519845  4814739 286     40
4:00:54 4/26/2010       4       26      2010    4       656     520105  4814740 285     40
18:00:47        4/7/2013        4       7       2013    18      679     519863  4814739 286     40
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0:00:34 3/26/2009       3       26      2009    0       646     520311  4814741 285     40
18:01:18        2/22/2012       2       22      2012    18      641     520808  4814743 284     40
6:00:56 4/28/2010       4       28      2010    6       656     519720  4814740 286     40
2:00:53 12/31/2011      12      31      2011    2       641     520036  4814741 285     40
12:52:26        12/3/2013       12      3       2013    12      657     519825  4814740 286     40
14:00:53        3/13/2009       3       13      2009    14      635     520198  4814742 285     40
2:00:42 4/5/2011        4       5       2011    2       653     519531  4814741 287     22
14:00:53        4/10/2011       4       10      2011    14      641     520958  4814745 283     40
16:00:49        3/19/2011       3       19      2011    16      647     520569  4814744 284     40
8:00:47 12/3/2010       12      3       2010    8       650     521020  4814745 283     40
8:00:55 12/28/2011      12      28      2011    8       657     520296  4814743 285     40
4:00:54 4/18/2010       4       18      2010    4       656     519712  4814741 286     40
18:00:54        3/6/2012        3       6       2012    18      657     520829  4814745 283     40
18:00:47        3/17/2012       3       17      2012    18      657     519567  4814741 287     22
6:00:48 2/23/2014       2       23      2014    6       916     520994  4814746 283     40
2:00:11 4/6/2011        4       6       2011    2       653     520497  4814744 284     40
12:00:30        1/25/2013       1       25      2013    12      665     520486  4814745 284     40
10:01:11        3/15/2012       3       15      2012    10      657     520314  4814744 285     40
2:01:12 4/1/2010        4       1       2010    2       654     520353  4814744 285     40
14:01:48        4/27/2010       4       27      2010    14      656     519840  4814743 286     40
2:00:41 1/28/2010       1       28      2010    2       646     520547  4814745 284     40
16:00:23        2/24/2009       2       24      2009    16      635     521019  4814747 283     40
18:00:45        12/12/2010      12      12      2010    18      655     520365  4814745 285     40
10:00:43        12/18/2013      12      18      2013    10      658     520201  4814745 285     40
0:00:54 4/6/2010        4       6       2010    0       656     520129  4814745 285     40
8:00:56 3/31/2011       3       31      2011    8       641     519806  4814744 286     40
16:00:53        3/31/2009       3       31      2009    16      637     520765  4814747 284     40
19:38:14        4/18/2014       4       18      2014    19      657     519991  4814745 286     40
12:00:20        3/17/2009       3       17      2009    12      635     520473  4814746 284     40
10:00:56        1/25/2013       1       25      2013    10      665     520479  4814746 284     40
16:00:54        4/22/2010       4       22      2010    16      643     520493  4814747 284     40
6:00:29 12/28/2011      12      28      2011    6       657     520288  4814746 285     40
8:00:48 4/1/2010        4       1       2010    8       654     520393  4814746 285     40
8:01:24 3/16/2012       3       16      2012    8       657     520062  4814746 285     40
12:00:14        11/22/2010      11      22      2010    12      650     519835  4814745 286     40
20:00:42        3/23/2012       3       23      2012    20      657     519648  4814745 286     40
4:00:56 12/28/2011      12      28      2011    4       657     520294  4814747 285     40
22:00:41        2/25/2012       2       25      2012    22      657     520850  4814749 283     40
18:00:54        5/3/2011        5       3       2011    18      657     520531  4814748 284     40
18:00:14        4/17/2010       4       17      2010    18      643     520142  4814747 285     40
8:00:44 1/18/2011       1       18      2011    8       653     520775  4814749 284     40
4:00:54 4/7/2013        4       7       2013    4       679     521324  4814751 282     40
16:00:54        3/4/2009        3       4       2009    16      635     520325  4814748 285     40
12:00:49        11/22/2010      11      22      2010    12      801     519893  4814746 286     40
4:00:42 4/1/2010        4       1       2010    4       654     520353  4814748 285     40
6:00:57 12/3/2013       12      3       2013    6       914     520455  4814748 284     40
14:00:47        3/31/2011       3       31      2011    14      657     520178  4814747 285     40
8:00:41 2/2/2010        2       2       2010    8       646     520692  4814749 284     40
0:00:53 2/6/2010        2       6       2010    0       647     520174  4814748 285     40
10:01:02        12/29/2011      12      29      2011    10      641     520377  4814748 285     40
0:39:03 5/11/2013       5       11      2013    0       657     520933  4814750 283     40
18:00:21        4/20/2010       4       20      2010    18      657     520038  4814747 285     40
12:00:51        4/12/2011       4       12      2011    12      657     520143  4814748 285     40
18:00:48        4/14/2012       4       14      2012    18      674     520425  4814749 284     40
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18:00:50        4/27/2011       4       27      2011    18      665     520578  4814749 284     40
18:00:54        12/29/2010      12      29      2010    18      657     519600  4814746 287     22
16:01:02        3/16/2011       3       16      2011    16      647     520421  4814749 285     40
18:00:59        11/23/2010      11      23      2010    18      647     521367  4814752 282     40
18:00:47        4/1/2010        4       1       2010    18      657     520935  4814751 283     40
14:00:53        4/10/2011       4       10      2011    14      647     520967  4814751 283     40
18:00:49        4/6/2010        4       6       2010    18      656     521125  4814751 283     40
18:00:54        3/13/2012       3       13      2012    18      657     520789  4814750 284     40
18:00:23        3/21/2012       3       21      2012    18      663     520096  4814748 285     40
22:00:44        12/12/2010      12      12      2010    22      655     520342  4814750 285     40
2:00:41 12/11/2009      12      11      2009    2       646     520187  4814749 285     40
22:00:21        4/5/2010        4       5       2010    22      656     520132  4814749 285     40
18:01:18        3/24/2011       3       24      2011    18      647     521097  4814752 283     40
4:00:49 4/5/2011        4       5       2011    4       653     519817  4814749 286     40
4:00:56 3/20/2011       3       20      2011    4       647     521086  4814753 283     40
0:01:20 12/13/2010      12      13      2010    0       655     520411  4814751 285     40
10:00:48        3/18/2012       3       18      2012    10      657     519811  4814749 286     40
6:00:39 4/25/2010       4       25      2010    6       643     519764  4814749 286     40
10:00:54        12/13/2010      12      13      2010    10      655     519906  4814750 286     40
0:00:41 1/30/2010       1       30      2010    0       646     520349  4814751 285     40
2:00:55 3/29/2014       3       29      2014    2       917     521313  4814755 282     40
2:00:37 2/26/2012       2       26      2012    2       657     520833  4814753 283     40
12:00:51        12/13/2010      12      13      2010    12      655     519906  4814750 286     40
10:01:10        11/20/2010      11      20      2010    10      638     519982  4814751 286     40
2:00:53 4/23/2010       4       23      2010    2       656     520575  4814753 284     40
2:00:42 12/21/2013      12      21      2013    2       658     519597  4814750 287     22
2:01:50 5/9/2010        5       9       2010    2       646     521231  4814756 282     40
14:00:47        4/10/2011       4       10      2011    14      667     520707  4814754 284     40
0:43:55 5/12/2013       5       12      2013    0       657     521056  4814755 283     40
16:00:41        4/1/2011        4       1       2011    16      657     520067  4814753 285     40
2:00:47 2/23/2012       2       23      2012    2       657     520877  4814755 283     40
22:00:50        12/14/2009      12      14      2009    22      646     520960  4814756 283     40
0:00:48 3/27/2012       3       27      2012    0       665     521031  4814756 283     40
6:00:41 2/26/2012       2       26      2012    6       657     520834  4814755 283     40
16:02:22        4/27/2010       4       27      2010    16      656     519919  4814753 286     40
8:01:11 3/1/2012        3       1       2012    8       657     520881  4814756 283     40
12:00:25        3/17/2009       3       17      2009    12      638     520421  4814755 285     40
12:00:43        12/13/2010      12      13      2010    12      657     520140  4814754 285     40
4:00:56 2/26/2012       2       26      2012    4       657     520832  4814756 283     40
22:01:06        4/19/2010       4       19      2010    22      656     519709  4814753 286     40
18:00:54        4/18/2009       4       18      2009    18      639     520676  4814757 284     40
18:00:42        4/11/2012       4       11      2012    18      657     520420  4814756 285     40
20:00:57        3/19/2014       3       19      2014    20      914     520443  4814756 284     40
22:00:56        12/2/2010       12      2       2010    22      657     519718  4814754 286     40
18:00:49        2/21/2010       2       21      2010    18      641     520619  4814757 284     40
18:00:52        4/11/2011       4       11      2011    18      641     519725  4814754 286     40
22:00:53        12/29/2010      12      29      2010    22      657     519601  4814754 287     22
0:00:51 4/20/2010       4       20      2010    0       656     519708  4814754 286     40
22:01:09        4/19/2010       4       19      2010    22      643     519880  4814755 286     40
22:00:33        3/19/2011       3       19      2011    22      653     521109  4814759 283     40
18:00:56        5/3/2010        5       3       2010    18      656     520522  4814757 284     40
14:00:48        4/13/2010       4       13      2010    14      657     520297  4814757 285     40
10:00:42        4/16/2011       4       16      2011    10      654     520365  4814757 285     40
18:15:42        3/26/2014       3       26      2014    18      657     519788  4814755 286     40
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4:00:54 4/19/2010       4       19      2010    4       657     519752  4814755 286     40
22:00:47        4/9/2012        4       9       2012    22      665     520497  4814758 284     40
0:00:49 4/11/2010       4       11      2010    0       657     519752  4814756 286     40
12:00:49        3/20/2011       3       20      2011    12      653     519865  4814756 286     40
2:00:56 12/30/2010      12      30      2010    2       655     519595  4814755 287     22
18:01:17        3/27/2012       3       27      2012    18      672     519632  4814756 286     40
18:00:53        5/2/2009        5       2       2009    18      639     520242  4814757 285     40
0:00:54 4/20/2010       4       20      2010    0       643     519831  4814757 286     40
22:00:56        12/10/2013      12      10      2013    22      914     520089  4814757 285     40
8:00:49 3/29/2012       3       29      2012    8       657     520193  4814758 285     40
14:00:53        4/13/2011       4       13      2011    14      667     519598  4814756 287     22
10:00:55        12/13/2010      12      13      2010    10      657     520147  4814758 285     40
18:00:47        4/7/2011        4       7       2011    18      667     520692  4814760 284     40
18:00:54        4/11/2010       4       11      2010    18      653     520343  4814759 285     40
12:00:20        2/13/2011       2       13      2011    12      653     520834  4814761 283     40
22:00:29        4/10/2010       4       10      2010    22      657     519754  4814758 286     40
2:00:50 3/26/2009       3       26      2009    2       643     520694  4814761 284     40
22:00:54        12/14/2009      12      14      2009    22      639     521034  4814762 283     40
0:00:42 12/30/2010      12      30      2010    0       655     519595  4814758 287     22
14:01:21        4/14/2010       4       14      2010    14      643     520266  4814760 285     40
22:00:54        4/18/2010       4       18      2010    22      643     519852  4814758 286     40
6:00:33 4/5/2011        4       5       2011    6       653     519824  4814758 286     40
18:00:42        4/14/2010       4       14      2010    18      653     519778  4814759 286     40
15:00:53        3/31/2010       3       31      2010    15      801     520644  4814761 284     40
16:01:11        2/20/2011       2       20      2011    16      653     520825  4814762 284     40
2:00:41 3/16/2009       3       16      2009    2       641     520209  4814760 285     40
18:00:43        4/11/2010       4       11      2010    18      657     520141  4814760 285     40
18:00:42        4/9/2011        4       9       2011    18      647     519764  4814759 286     40
20:00:42        3/29/2012       3       29      2012    20      657     519586  4814759 287     22
16:00:48        3/11/2011       3       11      2011    16      641     520946  4814763 283     40
22:01:11        12/21/2010      12      21      2010    22      655     520018  4814760 286     40
2:00:56 4/15/2010       4       15      2010    2       656     521113  4814764 283     40
18:00:24        4/9/2010        4       9       2010    18      653     520132  4814761 285     40
22:00:56        4/20/2010       4       20      2010    22      643     519799  4814760 286     40
14:00:45        4/16/2012       4       16      2012    14      674     520066  4814761 285     40
16:00:31        4/10/2011       4       10      2011    16      667     520707  4814763 284     40
18:00:56        3/31/2011       3       31      2011    18      661     520747  4814763 284     40
8:00:53 3/30/2011       3       30      2011    8       653     520262  4814762 285     40
18:00:41        4/16/2011       4       16      2011    18      657     521194  4814765 283     40
18:00:53        1/19/2011       1       19      2011    18      653     520733  4814764 284     40
16:00:30        3/12/2012       3       12      2012    16      657     520948  4814764 283     40
12:00:48        3/16/2009       3       16      2009    12      638     520379  4814763 285     40
16:00:54        4/1/2010        4       1       2010    16      647     520055  4814762 285     40
23:17:55        1/24/2013       1       24      2013    23      641     519574  4814761 287     22
8:01:17 12/16/2009      12      16      2009    8       639     520650  4814764 284     40
10:00:36        3/29/2012       3       29      2012    10      657     520199  4814763 285     40
18:00:53        12/2/2010       12      2       2010    18      657     519725 4814762 286 40
18:00:53 4/21/2010 4 21 2010 18 643 520795 4814765 284 40
18:00:42 2/22/2014 2 22 2014 18 914 520658 4814765 284 40
18:00:54 3/10/2014 3 10 2014 18 914 520030 4814763 285 40
18:00:55 3/31/2010 3 31 2010 18 647 519797 4814763 286 40
18:02:42 3/28/2010 3 28 2010 18 657 520347 4814765 285 40
22:00:53 1/19/2011 1 19 2011 22 653 520739 4814766 284 40
14:00:31 12/13/2010 12 13 2010 14 655 519899 4814763 286 40
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8:00:54 1/24/2013 1 24 2013 8 675 521129 4814767 283 40
14:00:49 2/24/2009 2 24 2009 14 635 520915 4814767 283 40
16:00:37 3/31/2011 3 31 2011 16 657 520152 4814765 285 40
18:00:53 3/24/2012 3 24 2012 18 658 520615 4814766 284 40
2:00:54 4/19/2010 4 19 2010 2 657 519772 4814764 286 40
22:01:40 4/13/2011 4 13 2011 22 657 520125 4814765 285 40
18:00:53 2/24/2009 2 24 2009 18 635 521017 4814768 283 40
16:00:41 3/22/2010 3 22 2010 16 657 520515 4814766 284 40
6:00:45 4/18/2010 4 18 2010 6 656 519719 4814764 286 40
18:00:54 4/4/2010 4 4 2010 18 647 519630 4814764 286 40
8:00:41 3/21/2012 3 21 2012 8 658 520203 4814766 285 40
6:00:17 4/19/2010 4 19 2010 6 657 519769 4814764 286 40
12:00:54 3/28/2011 3 28 2011 12 641 520353 4814766 285 40
2:00:53 1/19/2013 1 19 2013 2 675 520811 4814768 284 40
19:16:48 4/12/2014 4 12 2014 19 657 520363 4814767 285 40
4:01:17 3/29/2014 3 29 2014 4 917 521331 4814770 282 40
8:00:37 2/26/2012 2 26 2012 8 657 520829 4814769 283 40
0:01:24 12/15/2009 12 15 2009 0 646 520970 4814769 283 40
12:00:45 2/29/2012 2 29 2012 12 657 520854 4814769 283 40
12:00:54 3/29/2012 3 29 2012 12 681 520148 4814767 285 40
0:00:50 12/13/2009 12 13 2009 0 639 520134 4814767 285 40
18:00:54 4/15/2012 4 15 2012 18 672 520671 4814769 284 40
14:01:15 3/4/2012 3 4 2012 14 657 520917 4814770 283 40
18:00:54 4/4/2010 4 4 2010 18 801 520324 4814768 285 40
22:01:18 4/17/2012 4 17 2012 22 672 521081 4814771 283 40
14:00:48 4/20/2013 4 20 2013 14 679 520416 4814769 285 40
18:00:43 4/14/2010 4 14 2010 18 656 519953 4814767 286 40
10:00:55 5/8/2011 5 8 2011 10 667 520552 4814769 284 40
13:37:26 4/18/2014 4 18 2014 13 657 520050 4814768 285 40
8:01:12 4/12/2011 4 12 2011 8 647 519698 4814767 286 40
2:01:24 4/27/2010 4 27 2010 2 656 519765 4814767 286 40
18:00:50 1/29/2010 1 29 2010 18 646 520364 4814769 285 40
4:00:53 3/29/2012 3 29 2012 4 681 521336 4814772 282 40
18:00:51 3/28/2012 3 28 2012 18 673 520802 4814771 284 40
8:00:44 1/26/2012 1 26 2012 8 657 519606 4814767 287 22
22:00:55 4/25/2010 4 25 2010 22 657 519731 4814768 286 40
18:00:48 4/11/2011 4 11 2011 18 667 519822 4814768 286 40
2:00:53 2/26/2012 2 26 2012 2 641 520837 4814771 283 40
8:01:17 1/19/2013 1 19 2013 8 675 520843 4814771 283 40
22:00:53 4/18/2010 4 18 2010 22 657 519812 4814768 286 40
6:00:27 1/26/2012 1 26 2012 6 657 519606 4814768 287 22
10:00:48 12/9/2010 12 9 2010 10 653 520122 4814769 285 40
16:00:49 4/14/2010 4 14 2010 16 646 520125 4814769 285 40
16:00:47 4/24/2010 4 24 2010 16 657 519917 4814769 286 40
18:00:41 12/16/2010 12 16 2010 18 653 520516 4814771 284 40
16:00:43 1/19/2011 1 19 2011 16 653 520945 4814772 283 40
2:00:47 2/7/2009 2 7 2009 2 635 521145 4814773 283 40
4:00:48 4/15/2010 4 15 2010 4 657 520894 4814773 283 40
2:01:08 4/27/2010 4 27 2010 2 657 519777 4814769 286 40
12:00:19 3/20/2011 3 20 2011 12 647 519933 4814770 286 40
2:01:12 4/26/2011 4 26 2011 2 657 521212 4814774 283 40
12:00:48 3/28/2011 3 28 2011 12 657 520355 4814772 285 40
18:00:47 12/29/2010 12 29 2010 18 657 519644 4814770 286 40
2:00:56 12/13/2010 12 13 2010 2 655 520468 4814773 284 40
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10:00:55 3/29/2012 3 29 2012 10 665 520114 4814772 285 40
10:00:54 5/3/2011 5 3 2011 10 657 520255 4814773 285 40
14:00:24 12/3/2013 12 3 2013 14 914 519854 4814771 286 40
0:00:42 2/12/2012 2 12 2012 0 657 520776 4814775 284 40
16:00:55 3/25/2009 3 25 2009 16 641 520060 4814773 285 40
2:00:53 3/30/2011 3 30 2011 2 657 521161 4814776 283 40
16:00:33 12/28/2011 12 28 2011 16 657 520146 4814773 285 40
18:00:54 3/26/2012 3 26 2012 18 672 520737 4814775 284 40
18:00:54 4/21/2013 4 21 2013 18 679 519792 4814773 286 40
14:00:42 4/11/2011 4 11 2011 14 667 519905 4814773 286 40
18:01:18 5/3/2010 5 3 2010 18 640 520464 4814775 284 40
18:01:24 5/5/2011 5 5 2011 18 657 520341 4814775 285 40
18:00:48 4/18/2010 4 18 2010 18 643 520146 4814774 285 40
18:00:54 4/6/2010 4 6 2010 18 657 521134 4814777 283 40
10:00:39 3/27/2011 3 27 2011 10 664 520446 4814775 284 40
18:00:54 3/28/2012 3 28 2012 18 681 519691 4814773 286 40
6:00:53 3/27/2012 3 27 2012 6 673 521054 4814777 283 40
0:00:37 1/27/2012 1 27 2012 0 657 519598 4814773 287 22
4:00:43 3/31/2009 3 31 2009 4 640 521009 4814777 283 40
18:00:47 3/25/2012 3 25 2012 18 672 520978 4814777 283 40
12:00:48 3/20/2009 3 20 2009 12 635 520259 4814775 285 40
4:00:55 4/11/2010 4 11 2010 4 657 519715 4814774 286 40
14:00:56 4/19/2012 4 19 2012 14 674 520559 4814776 284 40
4:00:47 4/26/2010 4 26 2010 4 643 520185 4814775 285 40
10:00:53 3/30/2009 3 30 2009 10 641 520926 4814778 283 40
6:00:53 12/13/2010 12 13 2010 6 650 521145 4814779 283 40
8:00:49 4/1/2010 4 1 2010 8 647 520414 4814776 285 40
2:00:23 4/11/2010 4 11 2010 2 657 519718 4814774 286 40
0:00:54 4/19/2010 4 19 2010 0 657 519809 4814775 286 40
4:00:53 3/28/2014 3 28 2014 4 917 521089 4814779 283 40
16:00:48 4/28/2011 4 28 2011 16 665 520078 4814776 285 40
18:01:01 4/18/2010 4 18 2010 18 656 520256 4814777 285 40
10:00:53 12/13/2010 12 13 2010 10 654 520065 4814776 285 40
18:00:30 12/28/2011 12 28 2011 18 658 520327 4814777 285 40
18:00:43 5/9/2008 5 9 2008 18 634 520071 4814776 285 40
12:00:47 12/14/2010 12 14 2010 12 653 520073 4814776 285 40
18:00:48 4/6/2010 4 6 2010 18 656 520928 4814779 283 40
4:00:53 4/27/2010 4 27 2010 4 657 519772 4814775 286 40
4:00:53 3/17/2009 3 17 2009 4 635 521042 4814779 283 40
16:00:47 4/16/2012 4 16 2012 16 674 520072 4814776 285 40
12:00:44 1/28/2013 1 28 2013 12 658 520402 4814778 285 40
4:01:12 3/27/2012 3 27 2012 4 679 521269 4814780 282 40
0:52:56 4/6/2014 4 6 2014 0 657 521003 4814779 283 40
2:00:48 12/9/2010 12 9 2010 2 653 521060 4814780 283 40
14:00:56 4/27/2011 4 27 2011 14 657 519903 4814776 286 40
12:00:24 3/29/2011 3 29 2011 12 641 520242 4814777 285 40
12:00:49 12/13/2010 12 13 2010 12 646 520276 4814777 285 40
6:00:46 3/31/2009 3 31 2009 6 640 521011 4814780 283 40
6:00:55 4/16/2012 4 16 2012 6 672 521115 4814780 283 40
20:00:53 2/11/2012 2 11 2012 20 657 520771 4814779 284 40
10:01:02 3/29/2012 3 29 2012 10 641 520363 4814778 285 40
16:00:24 11/20/2010 11 20 2010 16 654 519985 4814777 286 40
18:00:53 4/18/2010 4 18 2010 18 657 519958 4814777 286 40
2:00:54 4/20/2010 4 20 2010 2 657 519938 4814777 286 40
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16:00:55 3/3/2011 3 3 2011 16 657 520785 4814780 284 40
12:00:41 3/4/2012 3 4 2012 12 657 520916 4814780 283 40
18:00:48 3/31/2011 3 31 2011 18 647 521099 4814781 283 40
6:00:47 1/27/2012 1 27 2012 6 657 519612 4814777 287 22
10:01:11 12/13/2010 12 13 2010 10 646 520278 4814779 285 40
0:24:55 5/8/2013 5 8 2013 0 657 521131 4814781 283 40
22:00:53 4/1/2010 4 1 2010 22 657 520959 4814781 283 40
18:01:00 4/29/2010 4 29 2010 18 640 520748 4814781 284 40
10:00:53 12/14/2010 12 14 2010 10 653 520063 4814779 285 40
10:00:49 3/18/2012 3 18 2012 10 665 519837 4814779 286 40
2:00:25 3/15/2012 3 15 2012 2 658 520229 4814780 285 40
20:00:54 2/29/2012 2 29 2012 20 657 520876 4814782 283 40
0:00:55 4/2/2010 4 2 2010 0 657 520952 4814782 283 40
16:01:02 12/12/2010 12 12 2010 16 646 519940 4814779 286 40
22:00:41 1/29/2010 1 29 2010 22 646 520363 4814781 285 40
0:48:56 5/13/2013 5 13 2013 0 657 520927 4814782 283 40
20:00:41 4/17/2012 4 17 2012 20 665 519837 4814779 286 40
4:00:43 4/16/2012 4 16 2012 4 672 521118 4814783 283 40
16:00:48 12/12/2010 12 12 2010 16 653 520100 4814780 285 40
12:00:49 12/3/2013 12 3 2013 12 914 519863 4814779 286 40
6:00:47 4/15/2010 4 15 2010 6 657 520890 4814783 283 40
2:00:20 2/25/2009 2 25 2009 2 635 520980 4814784 283 40
2:00:44 3/31/2010 3 31 2010 2 643 520947 4814784 283 40
20:00:24 4/15/2012 4 15 2012 20 657 520646 4814783 284 40
12:00:54 12/13/2010 12 13 2010 12 654 520059 4814781 285 40
2:00:54 1/27/2012 1 27 2012 2 657 519608 4814780 287 22
18:00:42 4/4/2010 4 4 2010 18 654 520455 4814783 284 40
18:00:53 3/14/2011 3 14 2011 18 641 521062 4814785 283 40
14:00:54 2/29/2012 2 29 2012 14 657 520854 4814784 283 40
4:01:18 1/28/2010 1 28 2010 4 646 520589 4814783 284 40
2:00:53 4/30/2010 4 30 2010 2 657 519610 4814781 287 22
2:00:56 5/8/2010 5 8 2010 2 657 519723 4814781 286 40
2:00:42 3/27/2012 3 27 2012 2 679 521335 4814786 282 40
22:00:53 4/21/2013 4 21 2013 22 679 519555 4814781 287 22
10:00:54 3/30/2011 3 30 2011 10 647 520264 4814783 285 40
22:00:44 2/29/2012 2 29 2012 22 657 520879 4814785 283 40
22:00:49 2/22/2012 2 22 2012 22 665 520811 4814785 284 40
18:00:53 4/29/2009 4 29 2009 18 639 521006 4814785 283 40
6:00:37 4/1/2010 4 1 2010 6 647 520411 4814784 285 40
23:06:56 4/18/2013 4 18 2013 23 657 519648 4814782 286 40
14:00:25 3/29/2011 3 29 2011 14 641 520243 4814784 285 40
4:00:54 4/20/2009 4 20 2009 4 639 521207 4814787 283 40
0:00:30 2/23/2014 2 23 2014 0 916 520958 4814786 283 40
14:00:54 12/13/2010 12 13 2010 14 654 520061 4814783 285 40
4:00:23 1/27/2012 1 27 2012 4 657 519599 4814782 287 22
0:00:53 1/19/2013 1 19 2013 0 675 520835 4814786 283 40
4:00:54 4/2/2014 4 2 2014 4 914 520787 4814786 284 40
8:00:47 12/3/2010 12 3 2010 8 657 519650 4814782 286 40
16:00:56 3/31/2009 3 31 2009 16 647 520765 4814786 284 40
20:00:35 2/22/2012 2 22 2012 20 665 520810 4814786 284 40
20:00:53 4/9/2012 4 9 2012 20 657 519750 4814783 286 40
4:00:54 4/19/2012 4 19 2012 4 672 520804 4814786 284 40
2:00:37 4/13/2010 4 13 2010 2 657 521008 4814787 283 40
10:01:13 3/1/2012 3 1 2012 10 657 520872 4814787 283 40
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0:00:56 3/31/2010 3 31 2010 0 647 520942 4814787 283 40
4:01:21 1/19/2013 1 19 2013 4 675 520846 4814787 283 40
6:25:55 5/8/2013 5 8 2013 6 657 520972 4814787 283 40
18:00:47 4/24/2010 4 24 2010 18 643 520597 4814786 284 40
3:00:42 4/2/2010 4 2 2010 3 801 520671 4814787 284 40
6:01:41 12/10/2010 12 10 2010 6 646 519628 4814784 286 40
8:00:50 3/30/2011 3 30 2011 8 647 520279 4814786 285 40
18:00:41 3/21/2013 3 21 2013 18 658 519743 4814784 286 40
18:00:54 4/4/2010 4 4 2010 18 643 520062 4814785 285 40
6:00:48 12/10/2010 12 10 2010 6 657 519598 4814784 287 22
0:00:13 3/26/2009 3 26 2009 0 641 520088 4814786 285 40
6:00:48 4/11/2010 4 11 2010 6 657 519702 4814785 286 40
16:00:24 4/9/2010 4 9 2010 16 653 520069 4814786 285 40
12:00:33 12/28/2011 12 28 2011 12 658 520131 4814786 285 40
6:00:47 12/3/2010 12 3 2010 6 657 519636 4814785 286 40
14:00:47 3/23/2012 3 23 2012 14 657 520031 4814786 285 40
4:00:48 12/11/2009 12 11 2009 4 646 520769 4814788 284 40
18:00:41 3/29/2010 3 29 2010 18 657 520124 4814787 285 40
18:00:53 3/31/2010 3 31 2010 18 656 520620 4814788 284 40
10:00:42 3/30/2011 3 30 2011 10 653 520271 4814787 285 40
10:00:55 1/26/2013 1 26 2013 10 675 520766 4814789 284 40
6:00:49 12/1/2009 12 1 2009 6 638 519899 4814786 286 40
2:01:08 3/15/2012 3 15 2012 2 657 520184 4814787 285 40
16:00:31 4/1/2011 4 1 2011 16 654 520258 4814787 285 40
6:00:42 1/19/2013 1 19 2013 6 675 520833 4814789 283 40
6:00:42 4/1/2010 4 1 2010 6 657 521015 4814790 283 40
4:00:30 12/9/2010 12 9 2010 4 653 521054 4814790 283 40
4:00:55 4/1/2010 4 1 2010 4 657 521010 4814790 283 40
8:00:18 2/5/2010 2 5 2010 8 646 520840 4814789 283 40
12:01:17 3/30/2014 3 30 2014 12 914 520714 4814789 284 40
19:07:55 3/10/2014 3 10 2014 19 657 519800 4814786 286 40
22:00:53 11/20/2010 11 20 2010 22 646 520541 4814789 284 40
4:00:54 12/10/2010 12 10 2010 4 657 519599 4814786 287 22
12:00:24 3/6/2012 3 6 2012 12 658 520649 4814790 284 40
10:00:55 3/23/2009 3 23 2009 10 641 520113 4814788 285 40
16:00:54 4/9/2009 4 9 2009 16 639 521019 4814791 283 40
6:00:41 4/28/2010 4 28 2010 6 657 519728 4814787 286 40
16:00:54 3/31/2009 3 31 2009 16 641 520837 4814791 283 40
12:00:48 12/9/2010 12 9 2010 12 653 520124 4814789 285 40
2:00:54 3/17/2011 3 17 2011 2 659 521375 4814793 282 40
5:06:11 12/23/2012 12 23 2012 5 641 519594 4814787 287 22
6:50:57 5/13/2013 5 13 2013 6 657 521607 4814794 282 40
14:00:48 12/29/2011 12 29 2011 14 657 520404 4814790 285 40
8:00:48 12/16/2009 12 16 2009 8 646 520628 4814791 284 40
13:45:19 3/21/2014 3 21 2014 13 657 520268 4814790 285 40
10:01:48 11/24/2010 11 24 2010 10 657 519857 4814789 286 40
14:00:54 4/2/2009 4 2 2009 14 647 520637 4814792 284 40
4:01:07 3/30/2012 3 30 2012 4 674 521300 4814794 282 40
6:00:49 4/19/2012 4 19 2012 6 672 520799 4814792 284 40
6:00:11 3/15/2013 3 15 2013 6 671 520869 4814793 283 40
14:00:47 3/14/2011 3 14 2011 14 641 520618 4814792 284 40
0:00:54 4/13/2010 4 13 2010 0 657 521009 4814793 283 40
14:01:49 4/13/2010 4 13 2010 14 656 520366 4814791 285 40
12:11:25 3/25/2014 3 25 2014 12 657 520981 4814793 283 40
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8:00:20 4/12/2011 4 12 2011 8 667 519679 4814790 286 40
18:00:55 1/23/2013 1 23 2013 18 665 520257 4814792 285 40
0:01:50 12/13/2009 12 13 2009 0 644 520134 4814791 285 40
4:01:45 3/6/2011 3 6 2011 4 650 521059 4814794 283 40
16:00:44 12/28/2011 12 28 2011 16 658 520112 4814791 285 40
8:00:47 4/10/2011 4 10 2011 8 647 520761 4814793 284 40
8:00:51 12/10/2010 12 10 2010 8 657 519626 4814790 286 40
14:00:44 12/28/2011 12 28 2011 14 658 520111 4814792 285 40
6:01:00 3/28/2014 3 28 2014 6 917 521079 4814795 283 40
2:00:53 1/11/2013 1 11 2013 2 657 519603 4814790 287 22
16:00:42 4/14/2010 4 14 2010 16 653 519902 4814791 286 40
18:01:24 4/2/2009 4 2 2009 18 640 520580 4814793 284 40
2:00:23 4/21/2010 4 21 2010 2 657 519827 4814791 286 40
2:01:07 11/20/2010 11 20 2010 2 646 520731 4814794 284 40
14:00:42 12/28/2011 12 28 2011 14 657 520133 4814793 285 40
18:00:47 4/7/2010 4 7 2010 18 657 521131 4814796 283 40
10:00:32 3/16/2012 3 16 2012 10 658 520204 4814793 285 40
16:00:49 12/18/2010 12 18 2010 16 655 520110 4814793 285 40
18:00:42 4/15/2010 4 15 2010 18 657 520091 4814793 285 40
6:00:47 11/22/2010 11 22 2010 6 657 519956 4814793 286 40
2:02:43 4/8/2010 4 8 2010 2 657 521404 4814797 282 40
18:07:56 2/22/2014 2 22 2014 18 657 520575 4814795 284 40
2:00:55 1/26/2013 1 26 2013 2 665 521183 4814797 283 40
14:00:48 3/28/2011 3 28 2011 14 657 520295 4814795 285 40
2:00:53 4/12/2013 4 12 2013 2 671 519709 4814793 286 40
6:00:47 12/15/2010 12 15 2010 6 654 520467 4814795 284 40
18:00:55 5/9/2010 5 9 2010 18 656 519773 4814793 286 40
6:40:24 5/11/2013 5 11 2013 6 657 521582 4814799 282 40
18:00:41 4/20/2010 4 20 2010 18 656 520480 4814796 284 40
18:00:53 3/23/2012 3 23 2012 18 674 519603 4814793 287 22
14:00:41 3/21/2011 3 21 2011 14 647 520442 4814796 284 40
16:11:44 4/3/2013 4 3 2013 16 657 520254 4814796 285 40
18:00:54 4/22/2010 4 22 2010 18 656 520970 4814798 283 40
10:01:26 12/3/2010 12 3 2010 10 801 520062 4814795 285 40
18:00:14 4/14/2010 4 14 2010 18 657 519930 4814795 286 40
12:00:31 12/29/2011 12 29 2011 12 657 520393 4814796 285 40
4:00:54 4/21/2010 4 21 2010 4 656 520952 4814798 283 40
4:00:41 4/3/2010 4 3 2010 4 656 521009 4814798 283 40
16:00:48 4/17/2012 4 17 2012 16 665 520095 4814796 285 40
8:01:01 12/14/2010 12 14 2010 8 655 519593 4814794 287 22
6:00:51 2/23/2012 2 23 2012 6 657 520878 4814799 283 40
12:00:42 4/12/2012 4 12 2012 12 657 520188 4814797 285 40
2:00:39 1/4/2010 1 4 2010 2 646 521116 4814800 283 40
22:00:48 3/26/2012 3 26 2012 22 672 521012 4814799 283 40
18:00:51 3/31/2010 3 31 2010 18 654 520067 4814796 285 40
16:00:41 4/5/2011 4 5 2011 16 653 520068 4814797 285 40
10:00:52 3/25/2012 3 25 2012 10 673 520674 4814798 284 40
16:00:49 2/16/2011 2 16 2011 16 653 520394 4814798 285 40
6:00:23 4/16/2010 4 16 2010 6 643 520578 4814799 284 40
10:00:44 3/1/2012 3 1 2012 10 641 520831 4814799 283 40
6:00:50 4/18/2012 4 18 2012 6 665 520843 4814800 283 40
12:59:55 1/11/2014 1 11 2014 12 657 520014 4814797 286 40
12:00:38 3/30/2009 3 30 2009 12 641 520928 4814800 283 40
10:01:11 3/7/2012 3 7 2012 10 657 520714 4814799 284 40
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18:00:47 5/1/2011 5 1 2011 18 657 520602 4814799 284 40
18:00:41 12/12/2009 12 12 2009 18 644 519826 4814797 286 40
18:00:42 4/1/2010 4 1 2010 18 656 520904 4814800 283 40
14:00:42 12/9/2010 12 9 2010 14 653 520127 4814798 285 40
18:00:39 3/30/2012 3 30 2012 18 673 520122 4814798 285 40
12:01:12 4/7/2011 4 7 2011 12 667 520800 4814801 284 40
1:32:41 3/18/2014 3 18 2014 1 657 520771 4814801 284 40
18:00:53 4/5/2011 4 5 2011 18 653 519878 4814799 286 40
2:00:42 5/11/2008 5 11 2008 2 634 519534 4814798 287 22
4:00:53 4/16/2012 4 16 2012 4 657 521179 4814803 283 40
4:00:54 5/1/2009 5 1 2009 4 639 521120 4814803 283 40
12:00:42 11/22/2010 11 22 2010 12 639 519817 4814799 286 40
12:00:50 3/29/2011 3 29 2011 12 647 520249 4814800 285 40
4:00:50 4/13/2010 4 13 2010 4 657 521009 4814803 283 40
16:00:55 3/22/2011 3 22 2011 16 657 520084 4814800 285 40
18:00:53 3/22/2010 3 22 2010 18 657 520724 4814802 284 40
12:01:12 3/6/2014 3 6 2014 12 909 520347 4814801 285 40
14:00:33 3/18/2011 3 18 2011 14 647 519872 4814800 286 40
0:00:54 4/20/2012 4 20 2012 0 671 520824 4814803 284 40
18:00:48 4/10/2012 4 10 2012 18 657 520084 4814801 285 40
0:00:47 12/15/2010 12 15 2010 0 655 520044 4814801 285 40
2:00:48 3/29/2014 3 29 2014 2 914 520187 4814801 285 40
6:00:52 2/5/2010 2 5 2010 6 646 520872 4814804 283 40
12:00:47 4/28/2011 4 28 2011 12 657 519789 4814800 286 40
8:01:12 3/31/2011 3 31 2011 8 653 519976 4814801 286 40
6:00:53 3/29/2014 3 29 2014 6 914 520184 4814802 285 40
18:00:48 4/24/2010 4 24 2010 18 657 519875 4814801 286 40
12:00:50 11/22/2010 11 22 2010 12 657 519835 4814801 286 40
6:01:11 4/16/2012 4 16 2012 6 674 521026 4814805 283 40
18:00:37 4/17/2009 4 17 2009 18 634 520338 4814802 285 40
14:00:54 3/30/2009 3 30 2009 14 641 520928 4814804 283 40
6:00:56 4/2/2014 4 2 2014 6 914 520790 4814804 284 40
18:00:47 4/2/2010 4 2 2010 18 654 520962 4814805 283 40
16:00:53 12/29/2011 12 29 2011 16 657 520302 4814803 285 40
22:00:41 4/4/2010 4 4 2010 22 654 520817 4814804 284 40
8:00:55 3/21/2011 3 21 2011 8 647 520459 4814803 284 40
18:00:57 2/19/2009 2 19 2009 18 635 520854 4814805 283 40
14:01:12 4/28/2010 4 28 2010 14 657 520310 4814803 285 40
18:00:47 12/15/2009 12 15 2009 18 639 521369 4814806 282 40
0:00:55 2/23/2014 2 23 2014 0 909 521044 4814805 283 40
14:00:54 3/31/2010 3 31 2010 14 654 520471 4814804 284 40
12:00:44 3/8/2012 3 8 2012 12 657 520658 4814804 284 40
10:00:45 3/30/2009 3 30 2009 10 643 520926 4814805 283 40
22:00:48 4/9/2012 4 9 2012 22 657 519750 4814802 286 40
4:01:12 2/23/2012 2 23 2012 4 657 520876 4814805 283 40
4:00:48 3/29/2014 3 29 2014 4 914 520187 4814803 285 40
12:00:54 3/9/2012 3 9 2012 12 657 520346 4814804 285 40
21:00:41 3/31/2010 3 31 2010 21 801 520663 4814805 284 40
2:00:47 1/30/2012 1 30 2012 2 657 519548 4814802 287 22
3:00:44 4/1/2010 4 1 2010 3 801 520661 4814805 284 40
14:00:47 3/16/2012 3 16 2012 14 657 520237 4814804 285 40
14:00:53 4/5/2011 4 5 2011 14 657 520102 4814804 285 40
16:01:18 11/20/2010 11 20 2010 16 638 519963 4814804 286 40
18:00:42 4/9/2010 4 9 2010 18 643 519952 4814804 286 40
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13:31:13 3/17/2014 3 17 2014 13 657 520494 4814805 284 40
4:01:11 12/7/2013 12 7 2013 4 914 520404 4814805 285 40
14:00:55 11/30/2012 11 30 2012 14 670 520068 4814804 285 40
20:00:51 4/18/2013 4 18 2013 20 679 519592 4814803 287 22
2:00:23 4/21/2012 4 21 2012 2 657 519545 4814803 287 22
2:00:33 12/4/2011 12 4 2011 2 655 520541 4814806 284 40
16:00:54 12/1/2009 12 1 2009 16 638 519861 4814804 286 40
2:00:54 3/15/2012 3 15 2012 2 641 520225 4814805 285 40
16:00:51 5/1/2010 5 1 2010 16 657 519839 4814804 286 40
10:00:47 4/4/2011 4 4 2011 10 653 519632 4814804 286 40
10:00:42 4/5/2011 4 5 2011 10 653 520253 4814806 285 40
10:00:41 4/13/2011 4 13 2011 10 657 519698 4814804 286 40
12:01:12 3/23/2012 3 23 2012 12 657 520003 4814805 286 40
18:21:55 4/26/2014 4 26 2014 18 657 520101 4814805 285 40
6:00:45 1/30/2012 1 30 2012 6 657 519552 4814804 287 22
2:00:42 3/17/2009 3 17 2009 2 635 521011 4814808 283 40
0:00:53 4/10/2012 4 10 2012 0 657 519761 4814805 286 40
14:00:41 3/29/2011 3 29 2011 14 657 520306 4814806 285 40
10:00:22 3/23/2012 3 23 2012 10 657 520049 4814806 285 40
12:00:54 3/30/2010 3 30 2010 12 639 520055 4814806 285 40
8:00:54 4/28/2011 4 28 2011 8 657 520099 4814806 285 40
18:00:23 4/10/2010 4 10 2010 18 657 520067 4814807 285 40
2:00:47 12/7/2013 12 7 2013 2 914 520398 4814808 285 40
4:01:11 4/2/2012 4 2 2012 4 657 521333 4814811 282 40
14:00:42 3/22/2011 3 22 2011 14 641 520029 4814807 285 40
16:00:27 4/4/2011 4 4 2011 16 657 519632 4814806 286 40
8:00:53 2/4/2010 2 4 2010 8 646 520887 4814810 283 40
2:00:42 4/16/2012 4 16 2012 2 657 521223 4814811 282 40
8:00:53 1/30/2012 1 30 2012 8 657 519558 4814806 287 22
18:00:43 12/14/2009 12 14 2009 18 646 520967 4814810 283 40
14:00:54 3/29/2011 3 29 2011 14 653 520194 4814808 285 40
0:00:56 12/4/2011 12 4 2011 0 655 520544 4814809 284 40
6:00:44 4/1/2010 4 1 2010 6 801 520666 4814809 284 40
0:00:35 1/30/2012 1 30 2012 0 657 519552 4814806 287 22
8:00:47 4/14/2011 4 14 2011 8 657 520096 4814808 285 40
21:00:42 4/1/2010 4 1 2010 21 801 520695 4814810 284 40
4:00:56 12/8/2010 12 8 2010 4 657 519612 4814807 287 22
18:00:53 4/14/2010 4 14 2010 18 646 520732 4814810 284 40
12:01:12 3/22/2011 3 22 2011 12 641 520033 4814808 285 40
14:00:47 3/31/2009 3 31 2009 14 637 520696 4814810 284 40
18:00:53 3/29/2011 3 29 2011 18 657 521120 4814811 283 40
10:00:54 3/17/2012 3 17 2012 10 658 519746 4814807 286 40
12:00:53 3/29/2011 3 29 2011 12 653 520197 4814809 285 40
14:00:51 3/3/2011 3 3 2011 14 657 520536 4814810 284 40
6:00:54 2/9/2010 2 9 2010 6 646 521112 4814812 283 40
18:00:37 4/4/2010 4 4 2010 18 657 520451 4814810 284 40
16:00:47 3/23/2012 3 23 2012 16 657 520019 4814809 285 40
20:00:50 4/21/2012 4 21 2012 20 657 519723 4814808 286 40
4:00:54 12/29/2011 12 29 2011 4 658 520561 4814810 284 40
0:00:48 4/2/2010 4 2 2010 0 801 520700 4814811 284 40
18:00:47 12/2/2010 12 2 2010 18 657 519748 4814808 286 40
4:00:44 4/1/2010 4 1 2010 4 656 520741 4814812 284 40
18:01:10 12/12/2009 12 12 2009 18 639 519846 4814810 286 40
18:01:12 4/17/2010 4 17 2010 18 656 520103 4814810 285 40
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0:00:55 2/23/2014 2 23 2014 0 679 521139 4814814 283 40
10:00:51 3/22/2011 3 22 2011 10 657 520090 4814810 285 40
16:00:56 11/20/2010 11 20 2010 16 650 519983 4814810 286 40
12:00:16 4/2/2009 4 2 2009 12 643 520701 4814813 284 40
12:00:25 3/29/2011 3 29 2011 12 657 520306 4814811 285 40
0:00:41 2/7/2010 2 7 2010 0 647 519575 4814809 287 22
18:00:41 4/19/2010 4 19 2010 18 643 519937 4814811 286 40
6:00:42 4/1/2010 4 1 2010 6 656 520747 4814813 284 40
18:00:23 3/31/2010 3 31 2010 18 654 519810 4814810 286 40
0:00:55 2/11/2012 2 11 2012 0 657 521100 4814814 283 40
12:00:55 3/22/2011 3 22 2011 12 653 520049 4814811 285 40
18:00:48 2/11/2012 2 11 2012 18 657 520824 4814814 284 40
8:00:55 2/23/2014 2 23 2014 8 671 521133 4814815 283 40
16:00:54 4/5/2011 4 5 2011 16 657 520098 4814812 285 40
4:00:31 11/19/2010 11 19 2010 4 646 520713 4814814 284 40
14:00:55 3/22/2010 3 22 2010 14 657 520541 4814813 284 40
16:00:54 4/18/2010 4 18 2010 16 643 520036 4814812 285 40
6:00:47 12/8/2010 12 8 2010 6 657 519614 4814811 287 22
6:00:44 2/23/2014 2 23 2014 6 671 521140 4814815 283 40
6:46:06 4/4/2014 4 4 2014 6 657 519640 4814811 286 40
6:00:25 4/26/2010 4 26 2010 6 656 520023 4814813 285 40
4:00:41 4/19/2012 4 19 2012 4 665 520881 4814815 283 40
4:00:50 4/21/2010 4 21 2010 4 657 519818 4814812 286 40
22:00:36 3/29/2011 3 29 2011 22 657 521113 4814816 283 40
0:00:39 3/13/2013 3 13 2013 0 679 520912 4814816 283 40
8:00:48 11/22/2010 11 22 2010 8 640 520103 4814813 285 40
16:00:53 4/29/2011 4 29 2011 16 657 519811 4814812 286 40
6:00:14 4/16/2010 4 16 2010 6 656 520567 4814815 284 40
4:00:54 1/30/2012 1 30 2012 4 657 519548 4814812 287 22
16:00:53 2/29/2012 2 29 2012 16 657 520873 4814816 283 40
16:00:30 4/13/2010 4 13 2010 16 656 520358 4814815 285 40
12:00:55 3/29/2012 3 29 2012 12 657 520135 4814814 285 40
0:01:15 1/15/2012 1 15 2012 0 657 519580 4814813 287 22
6:00:35 4/13/2010 4 13 2010 6 657 520999 4814817 283 40
14:00:48 3/22/2011 3 22 2011 14 653 520040 4814814 285 40
14:00:55 3/22/2011 3 22 2011 14 657 520077 4814814 285 40
18:00:25 4/16/2010 4 16 2010 18 657 520435 4814816 284 40
18:00:54 4/19/2013 4 19 2013 18 679 519917 4814814 286 40
20:00:55 4/7/2013 4 7 2013 20 679 520641 4814817 284 40
2:00:53 3/22/2011 3 22 2011 2 647 521107 4814818 283 40
12:00:41 1/28/2013 1 28 2013 12 671 520538 4814817 284 40
8:00:43 3/16/2009 3 16 2009 8 638 520530 4814817 284 40
22:00:30 4/7/2010 4 7 2010 22 657 521403 4814820 282 40
14:00:49 3/30/2009 3 30 2009 14 643 520912 4814818 283 40
6:00:56 1/17/2011 1 17 2011 6 653 521104 4814819 283 40
6:00:55 2/4/2010 2 4 2010 6 646 520909 4814818 283 40
14:00:55 4/19/2012 4 19 2012 14 672 520040 4814816 285 40
16:00:54 3/31/2010 3 31 2010 16 654 520264 4814816 285 40
15:00:42 4/3/2010 4 3 2010 15 801 520580 4814818 284 40
22:00:54 3/26/2012 3 26 2012 22 657 520939 4814819 283 40
16:00:56 4/9/2010 4 9 2010 16 643 520000 4814816 286 40
12:00:53 2/24/2012 2 24 2012 12 657 520727 4814819 284 40
16:00:56 4/13/2010 4 13 2010 16 657 520295 4814818 285 40
18:00:48 3/29/2011 3 29 2011 18 657 520857 4814819 283 40
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16:00:30 4/1/2011 4 1 2011 16 663 520032 4814817 285 40
12:00:53 2/25/2012 2 25 2012 12 657 520850 4814820 283 40
10:00:45 4/7/2011 4 7 2011 10 641 520650 4814819 284 40
4:00:56 11/20/2010 11 20 2010 4 638 520746 4814819 284 40
12:00:49 4/1/2010 4 1 2010 12 801 520577 4814819 284 40
18:00:43 11/22/2010 11 22 2010 18 639 520659 4814819 284 40
12:00:47 3/30/2009 3 30 2009 12 643 520909 4814820 283 40
22:01:12 12/12/2010 12 12 2010 22 650 520933 4814820 283 40
10:00:56 4/16/2011 4 16 2011 10 647 520095 4814818 285 40
2:00:49 4/2/2010 4 2 2010 2 656 520917 4814820 283 40
12:00:16 12/28/2011 12 28 2011 12 657 520161 4814818 285 40
14:00:49 4/5/2011 4 5 2011 14 653 520018 4814818 285 40
6:00:51 12/3/2010 12 3 2010 6 646 520769 4814820 284 40
14:00:50 11/20/2010 11 20 2010 14 646 519796 4814818 286 40
0:00:54 4/6/2010 4 6 2010 0 801 520747 4814820 284 40
14:00:44 4/2/2009 4 2 2009 14 637 520598 4814820 284 40
16:00:43 3/29/2010 3 29 2010 16 657 520080 4814819 285 40
0:00:41 4/13/2012 4 13 2012 0 657 521129 4814822 283 40
16:00:29 4/11/2010 4 11 2010 16 657 520147 4814819 285 40
0:00:47 12/10/2010 12 10 2010 0 646 519567 4814817 287 22
16:00:48 4/3/2010 4 3 2010 16 654 520913 4814821 283 40
4:00:20 3/17/2009 3 17 2009 4 639 520986 4814822 283 40
2:00:53 12/10/2010 12 10 2010 2 646 519565 4814818 287 22
12:00:54 3/28/2011 3 28 2011 12 653 520195 4814820 285 40
10:00:47 2/27/2011 2 27 2011 10 641 520942 4814822 283 40
12:00:36 3/22/2011 3 22 2011 12 657 520079 4814819 285 40
18:00:44 1/19/2011 1 19 2011 18 653 520753 4814821 284 40
4:01:12 12/10/2010 12 10 2010 4 646 519611 4814818 287 22
18:00:55 3/18/2011 3 18 2011 18 653 521008 4814822 283 40
22:00:55 4/12/2012 4 12 2012 22 657 521133 4814823 283 40
22:00:25 11/20/2010 11 20 2010 22 801 521031 4814823 283 40
8:00:53 4/1/2010 4 1 2010 8 657 520871 4814822 283 40
23:05:11 12/22/2012 12 22 2012 23 641 519649 4814819 286 40
2:00:42 3/22/2013 3 22 2013 2 677 521349 4814824 282 40
4:00:23 4/16/2012 4 16 2012 4 674 521063 4814823 283 40
18:00:41 4/2/2010 4 2 2010 18 656 520756 4814822 284 40
13:34:13 3/18/2014 3 18 2014 13 657 520666 4814822 284 40
6:00:54 12/11/2009 12 11 2009 6 646 520731 4814822 284 40
21:00:23 4/5/2010 4 5 2010 21 801 520689 4814822 284 40
4:00:54 2/4/2010 2 4 2010 4 646 520904 4814823 283 40
12:00:35 4/5/2011 4 5 2011 12 657 520100 4814821 285 40
4:00:49 4/12/2013 4 12 2013 4 671 519772 4814820 286 40
16:00:48 3/30/2009 3 30 2009 16 647 521121 4814824 283 40
22:00:53 1/18/2013 1 18 2013 22 675 520816 4814823 284 40
22:00:25 4/17/2011 4 17 2011 22 657 519637 4814820 286 40
19:34:56 3/18/2014 3 18 2014 19 657 520684 4814823 284 40
8:00:53 4/17/2010 4 17 2010 8 643 520306 4814822 285 40
0:00:54 3/27/2012 3 27 2012 0 657 520972 4814824 283 40
12:00:56 2/13/2009 2 13 2009 12 635 520758 4814823 284 40
4:00:49 1/4/2010 1 4 2010 4 646 521021 4814824 283 40
8:00:55 12/29/2010 12 29 2010 8 657 519642 4814820 286 40
18:00:21 4/2/2010 4 2 2010 18 654 520773 4814824 284 40
18:00:49 12/29/2010 12 29 2010 18 655 519741 4814821 286 40
22:00:42 12/27/2011 12 27 2011 22 658 520615 4814824 284 40
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14:00:20 4/17/2012 4 17 2012 14 658 520162 4814823 285 40
6:00:55 4/19/2012 4 19 2012 6 665 520862 4814825 283 40
12:00:57 4/4/2011 4 4 2011 12 657 519675 4814821 286 40
6:00:54 2/12/2012 2 12 2012 6 657 520800 4814825 284 40
12:00:56 2/24/2010 2 24 2010 12 641 520939 4814825 283 40
12:00:42 3/13/2009 3 13 2009 12 635 520172 4814823 285 40
10:00:41 3/22/2013 3 22 2013 10 657 520570 4814824 284 40
18:00:07 4/2/2009 4 2 2009 18 643 520584 4814824 284 40
18:00:48 3/25/2012 3 25 2012 18 665 520914 4814826 283 40
0:00:42 12/28/2011 12 28 2011 0 658 520740 4814825 284 40
18:00:54 3/29/2011 3 29 2011 18 641 521291 4814827 282 40
2:01:18 4/20/2010 4 20 2010 2 643 519911 4814823 286 40
16:00:41 4/13/2012 4 13 2012 16 674 520038 4814823 285 40
22:00:41 12/29/2010 12 29 2010 22 655 519748 4814822 286 40
12:00:53 12/21/2010 12 21 2010 12 641 521092 4814827 283 40
18:00:53 4/2/2009 4 2 2009 18 637 520613 4814826 284 40
18:00:47 4/4/2011 4 4 2011 18 657 519612 4814823 287 22
2:00:53 12/9/2010 12 9 2010 2 657 519620 4814823 286 40
2:00:34 2/9/2010 2 9 2010 2 646 521108 4814827 283 40
18:00:21 4/13/2010 4 13 2010 18 657 520155 4814825 285 40
18:00:47 3/24/2012 3 24 2012 18 673 521055 4814827 283 40
6:00:37 4/27/2010 4 27 2010 6 657 519882 4814824 286 40
18:02:26 5/2/2013 5 2 2013 18 657 520723 4814826 284 40
14:00:53 3/12/2012 3 12 2012 14 657 520698 4814826 284 40
12:00:53 3/30/2009 3 30 2009 12 647 520836 4814827 283 40
12:00:53 4/27/2011 4 27 2011 12 657 519963 4814825 286 40
22:00:54 4/1/2010 4 1 2010 22 643 519774 4814824 286 40
18:00:42 4/17/2010 4 17 2010 18 657 520176 4814826 285 40
16:00:53 12/12/2010 12 12 2010 16 657 519959 4814825 286 40
10:00:41 3/16/2012 3 16 2012 10 657 520205 4814826 285 40
18:00:15 3/24/2012 3 24 2012 18 674 519901 4814825 286 40
10:00:24 3/28/2012 3 28 2012 10 672 520028 4814826 285 40
14:00:58 3/29/2011 3 29 2011 14 647 520367 4814827 285 40
18:00:41 4/20/2010 4 20 2010 18 657 520132 4814826 285 40
2:00:54 2/11/2012 2 11 2012 2 657 521094 4814829 283 40
14:00:44 3/17/2009 3 17 2009 14 635 520451 4814827 284 40
20:00:23 1/18/2013 1 18 2013 20 675 520812 4814828 284 40
12:00:53 4/28/2011 4 28 2011 12 665 519841 4814826 286 40
16:01:40 4/27/2010 4 27 2010 16 657 519977 4814826 286 40
16:00:32 3/17/2009 3 17 2009 16 635 520456 4814827 284 40
2:00:55 11/19/2010 11 19 2010 2 640 520600 4814828 284 40
14:00:48 4/28/2011 4 28 2011 14 657 519777 4814825 286 40
0:00:53 1/4/2010 1 4 2010 0 646 521021 4814829 283 40
18:01:09 4/3/2010 4 3 2010 18 654 520928 4814829 283 40
12:00:42 11/30/2012 11 30 2012 12 670 519834 4814826 286 40
2:01:20 11/19/2010 11 19 2010 2 646 520679 4814829 284 40
16:00:56 11/20/2010 11 20 2010 16 657 519793 4814826 286 40
0:00:55 3/3/2011 3 3 2011 0 657 519790 4814826 286 40
6:51:41 12/3/2013 12 3 2013 6 657 520442 4814828 284 40
12:00:45 11/24/2010 11 24 2010 12 646 520025 4814827 285 40
16:00:44 3/22/2011 3 22 2011 16 653 520036 4814827 285 40
14:00:48 3/4/2014 3 4 2014 14 914 520491 4814828 284 40
16:00:48 4/7/2011 4 7 2011 16 641 520728 4814829 284 40
14:00:54 4/12/2012 4 12 2012 14 657 520128 4814828 285 40
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0:00:49 3/31/2010 3 31 2010 0 643 520937 4814830 283 40
4:00:56 2/6/2010 2 6 2010 4 646 521073 4814831 283 40
6:00:23 11/20/2010 11 20 2010 6 638 520770 4814830 284 40
12:01:23 4/28/2010 4 28 2010 12 657 520280 4814829 285 40
8:00:56 3/30/2012 3 30 2012 8 672 520460 4814829 284 40
16:00:42 4/17/2010 4 17 2010 16 657 520175 4814828 285 40
18:00:53 4/2/2009 4 2 2009 18 639 520633 4814830 284 40
18:00:54 3/26/2012 3 26 2012 18 673 520562 4814830 284 40
6:00:50 1/15/2012 1 15 2012 6 657 519564 4814827 287 22
18:00:50 3/29/2010 3 29 2010 18 646 520122 4814828 285 40
4:00:47 4/15/2010 4 15 2010 4 656 521127 4814832 283 40
18:00:48 4/12/2011 4 12 2011 18 667 520416 4814829 285 40
18:00:54 4/2/2011 4 2 2011 18 653 520047 4814828 285 40
22:00:53 12/3/2010 12 3 2010 22 646 520752 4814831 284 40
0:00:46 4/18/2011 4 18 2011 0 657 519638 4814827 286 40
16:00:54 4/15/2012 4 15 2012 16 672 519974 4814828 286 40
4:00:30 12/9/2010 12 9 2010 4 657 519624 4814827 286 40
18:00:47 12/3/2010 12 3 2010 18 657 519493 4814827 287 22
0:00:54 4/2/2010 4 2 2010 0 643 519772 4814828 286 40
12:00:48 3/29/2010 3 29 2010 12 657 520610 4814831 284 40
2:00:42 1/15/2012 1 15 2012 2 657 519590 4814828 287 22
10:00:42 12/3/2013 12 3 2013 10 914 519928 4814829 286 40
12:00:44 3/16/2012 3 16 2012 12 657 520238 4814830 285 40
18:00:24 4/16/2010 4 16 2010 18 643 520453 4814830 284 40
18:01:12 4/14/2008 4 14 2008 18 634 520485 4814831 284 40
4:00:43 1/15/2012 1 15 2012 4 657 519561 4814828 287 22
14:00:48 4/17/2012 4 17 2012 14 657 520117 4814830 285 40
18:01:12 1/31/2010 1 31 2010 18 646 520154 4814830 285 40
4:01:06 2/12/2012 2 12 2012 4 657 520795 4814832 284 40
2:00:36 3/3/2011 3 3 2011 2 657 519782 4814829 286 40
8:00:12 3/28/2012 3 28 2012 8 674 520290 4814831 285 40
10:01:18 11/27/2011 11 27 2011 10 655 519733 4814829 286 40
0:00:55 4/24/2012 4 24 2012 0 657 521045 4814834 283 40
14:00:14 2/16/2011 2 16 2011 14 653 520377 4814832 285 40
16:00:41 2/13/2009 2 13 2009 16 635 520676 4814833 284 40
8:00:49 4/5/2011 4 5 2011 8 657 520208 4814831 285 40
2:00:19 3/30/2009 3 30 2009 2 647 521310 4814835 282 40
2:00:55 3/17/2009 3 17 2009 2 639 520992 4814834 283 40
14:00:54 3/18/2012 3 18 2012 14 657 520039 4814831 285 40
18:00:55 4/1/2011 4 1 2011 18 654 520237 4814831 285 40
18:00:41 3/23/2012 3 23 2012 18 657 519609 4814830 287 22
16:00:43 4/26/2011 4 26 2011 16 665 520150 4814831 285 40
22:00:55 4/27/2010 4 27 2010 22 656 519541 4814830 287 22
0:00:39 12/9/2010 12 9 2010 0 657 519618 4814830 286 40
22:00:49 4/1/2010 4 1 2010 22 656 520941 4814834 283 40
12:00:53 3/18/2012 3 18 2012 12 657 520038 4814831 285 40
4:00:41 1/26/2012 1 26 2012 4 657 519543 4814830 287 22
20:00:42 4/17/2012 4 17 2012 20 658 519690 4814831 286 40
12:01:13 11/24/2010 11 24 2010 12 653 520014 4814832 286 40
8:00:53 3/31/2010 3 31 2010 8 643 520712 4814834 284 40
10:00:53 4/3/2011 4 3 2011 10 657 519750 4814831 286 40
0:00:55 3/30/2011 3 30 2011 0 657 521115 4814835 283 40
14:00:20 4/17/2011 4 17 2011 14 657 519930 4814831 286 40
0:01:18 3/31/2010 3 31 2010 0 656 520963 4814835 283 40
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4:00:50 3/19/2012 3 19 2012 4 657 519713 4814831 286 40
0:01:11 11/21/2010 11 21 2010 0 646 520558 4814834 284 40
4:00:47 2/11/2012 2 11 2012 4 657 521091 4814835 283 40
18:00:43 4/9/2012 4 9 2012 18 665 520355 4814833 285 40
22:00:41 4/10/2012 4 10 2012 22 657 519741 4814831 286 40
2:00:53 3/6/2011 3 6 2011 2 650 521106 4814836 283 40
2:00:16 3/11/2011 3 11 2011 2 657 520983 4814835 283 40
14:00:56 3/21/2012 3 21 2012 14 663 520150 4814833 285 40
4:01:41 2/9/2010 2 9 2010 4 646 521109 4814836 283 40
14:01:20 3/30/2010 3 30 2010 14 643 520088 4814833 285 40
18:00:47 3/26/2012 3 26 2012 18 665 520616 4814834 284 40
10:00:53 2/21/2011 2 21 2011 10 647 520723 4814835 284 40
12:00:57 2/20/2011 2 20 2011 12 647 520766 4814835 284 40
10:00:55 4/4/2011 4 4 2011 10 657 519666 4814832 286 40
16:00:50 4/29/2010 4 29 2010 16 657 520261 4814833 285 40
4:00:47 12/24/2010 12 24 2010 4 641 519626 4814832 286 40
8:00:25 12/8/2010 12 8 2010 8 657 519638 4814832 286 40
19:42:12 3/20/2014 3 20 2014 19 657 520614 4814835 284 40
0:00:53 3/19/2012 3 19 2012 0 657 519726 4814832 286 40
16:00:50 11/20/2010 11 20 2010 16 646 519834 4814832 286 40
16:00:23 3/22/2011 3 22 2011 16 641 520031 4814833 285 40
10:00:54 3/15/2013 3 15 2013 10 657 520497 4814835 284 40
18:01:11 4/3/2010 4 3 2010 18 656 521119 4814837 283 40
18:01:11 5/11/2011 5 11 2011 18 657 520061 4814834 285 40
4:00:53 4/20/2010 4 20 2010 4 656 519799 4814833 286 40
2:00:47 3/29/2012 3 29 2012 2 657 519819 4814833 286 40
12:00:23 3/3/2011 3 3 2011 12 654 520660 4814836 284 40
2:00:57 4/16/2012 4 16 2012 2 674 521008 4814837 283 40
18:00:47 3/20/2011 3 20 2011 18 647 519943 4814834 286 40
12:00:54 1/26/2013 1 26 2013 12 675 520743 4814836 284 40
2:00:56 2/5/2010 2 5 2010 2 646 520845 4814837 283 40
6:00:31 4/15/2010 4 15 2010 6 656 521123 4814838 283 40
0:00:48 4/28/2010 4 28 2010 0 656 519542 4814833 287 22
18:00:49 12/29/2011 12 29 2011 18 657 520532 4814836 284 40
2:01:13 3/31/2010 3 31 2010 2 656 520959 4814837 283 40
16:00:31 1/23/2011 1 23 2011 16 653 520505 4814836 284 40
10:00:42 3/30/2009 3 30 2009 10 637 520895 4814837 283 40
14:00:45 4/1/2010 4 1 2010 14 647 520283 4814835 285 40
6:00:55 12/24/2010 12 24 2010 6 641 519623 4814834 286 40
18:00:54 4/5/2010 4 5 2010 18 656 520180 4814836 285 40
10:00:53 11/30/2011 11 30 2011 10 655 519607 4814834 287 22
4:00:48 2/5/2010 2 5 2010 4 646 520844 4814838 283 40
16:00:23 3/17/2009 3 17 2009 16 638 520452 4814837 284 40
18:00:56 5/1/2010 5 1 2010 18 646 520210 4814836 285 40
8:01:06 3/30/2011 3 30 2011 8 641 520534 4814837 284 40
2:00:41 12/29/2011 12 29 2011 2 658 520606 4814837 284 40
18:00:32 3/1/2011 3 1 2011 18 647 520041 4814836 285 40
10:00:24 3/30/2012 3 30 2012 10 672 520476 4814837 284 40
22:00:53 3/18/2012 3 18 2012 22 657 519731 4814835 286 40
2:00:55 3/17/2013 3 17 2013 2 671 520929 4814839 283 40
2:00:47 3/19/2012 3 19 2012 2 657 519733 4814835 286 40
18:01:22 4/25/2010 4 25 2010 18 657 519852 4814836 286 40
0:00:42 4/2/2010 4 2 2010 0 656 520935 4814839 283 40
6:01:18 12/9/2010 12 9 2010 6 657 519635 4814835 286 40
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17:51:25 4/29/2013 4 29 2013 17 657 520420 4814838 285 40
14:00:24 3/17/2009 3 17 2009 14 638 520452 4814838 284 40
12:00:22 3/17/2009 3 17 2009 12 641 520418 4814838 285 40
8:00:42 2/6/2010 2 6 2010 8 646 521045 4814840 283 40
14:00:44 3/17/2009 3 17 2009 14 641 520422 4814838 284 40
18:00:42 12/3/2010 12 3 2010 18 646 520755 4814839 284 40
16:00:46 4/17/2010 4 17 2010 16 656 520143 4814838 285 40
10:00:54 3/29/2010 3 29 2010 10 657 520623 4814839 284 40
18:00:41 5/8/2010 5 8 2010 18 657 520160 4814838 285 40
8:01:19 1/29/2010 1 29 2010 8 646 520563 4814839 284 40
14:00:48 4/12/2012 4 12 2012 14 672 520372 4814839 285 40
2:00:56 1/10/2013 1 10 2013 2 657 519568 4814837 287 22
16:02:43 3/9/2009 3 9 2009 16 634 520510 4814840 284 40
6:00:25 2/6/2010 2 6 2010 6 646 521052 4814841 283 40
2:01:18 5/4/2010 5 4 2010 2 657 519498 4814837 287 22
22:05:43 4/1/2013 4 1 2013 22 657 521143 4814842 283 40
22:00:42 4/12/2013 4 12 2013 22 671 520912 4814841 283 40
18:00:41 12/13/2010 12 13 2010 18 650 521492 4814843 282 40
6:01:11 12/12/2010 12 12 2010 6 657 519645 4814837 286 40
4:00:42 1/26/2013 1 26 2013 4 658 519601 4814837 287 22
16:01:12 3/29/2010 3 29 2010 16 646 520084 4814839 285 40
18:00:54 12/15/2009 12 15 2009 18 646 521366 4814843 282 40
16:00:53 3/5/2009 3 5 2009 16 634 520747 4814841 284 40
0:00:45 3/29/2012 3 29 2012 0 657 519819 4814838 286 40
7:26:47 3/16/2014 3 16 2014 7 657 519957 4814839 286 40
16:00:48 4/14/2010 4 14 2010 16 657 520032 4814839 285 40
2:00:43 2/3/2009 2 3 2009 2 635 521068 4814842 283 40
16:00:42 4/7/2011 4 7 2011 16 667 520801 4814842 284 40
2:00:53 12/5/2011 12 5 2011 2 655 520671 4814841 284 40
8:00:46 12/9/2010 12 9 2010 8 657 519636 4814838 286 40
0:00:53 2/4/2010 2 4 2010 0 646 520909 4814842 283 40
2:00:48 12/12/2010 12 12 2010 2 657 519632 4814839 286 40
6:00:42 1/26/2013 1 26 2013 6 658 519599 4814839 287 22
2:01:12 4/23/2012 4 23 2012 2 657 520953 4814843 283 40
18:00:22 4/28/2011 4 28 2011 18 654 520755 4814842 284 40
4:00:55 4/20/2010 4 20 2010 4 643 519926 4814840 286 40
0:00:53 2/9/2010 2 9 2010 0 646 521111 4814844 283 40
10:00:26 3/29/2012 3 29 2012 10 681 520407 4814842 285 40
2:00:54 3/3/2011 3 3 2011 2 647 519975 4814840 286 40
0:00:56 4/12/2013 4 12 2013 0 671 519668 4814840 286 40
6:00:54 4/1/2010 4 1 2010 6 643 520272 4814841 285 40
8:00:31 3/30/2010 3 30 2010 8 657 520628 4814843 284 40
12:00:18 4/3/2010 4 3 2010 12 647 520609 4814843 284 40
16:00:26 3/26/2012 3 26 2012 16 672 520662 4814843 284 40
20:01:11 4/18/2012 4 18 2012 20 657 519599 4814840 287 22
16:00:48 3/18/2012 3 18 2012 16 657 520016 4814841 286 40
10:00:54 3/19/2012 3 19 2012 10 665 520186 4814841 285 40
14:00:53 3/3/2011 3 3 2011 14 647 520569 4814843 284 40
12:00:56 3/30/2009 3 30 2009 12 637 520973 4814844 283 40
22:00:53 4/12/2011 4 12 2011 22 667 520739 4814843 284 40
16:01:41 3/9/2014 3 9 2014 16 914 519983 4814841 286 40
0:00:21 3/26/2012 3 26 2012 0 658 520691 4814843 284 40
7:08:56 1/14/2014 1 14 2014 7 657 519670 4814840 286 40
14:01:11 3/20/2014 3 20 2014 14 914 520113 4814841 285 40
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6:00:49 3/29/2012 3 29 2012 6 672 520896 4814844 283 40
2:00:44 3/4/2011 3 4 2011 2 653 520654 4814844 284 40
5:04:26 4/18/2013 4 18 2013 5 657 521235 4814845 282 40
4:00:46 12/12/2010 12 12 2010 4 657 519630 4814841 286 40
22:00:41 4/23/2012 4 23 2012 22 657 520908 4814844 283 40
6:00:26 4/20/2010 4 20 2010 6 656 519814 4814841 286 40
14:00:53 2/25/2012 2 25 2012 14 657 520838 4814844 283 40
4:01:24 12/7/2010 12 7 2010 4 646 520669 4814844 284 40
4:00:55        11/21/2010      11      21      2010    4       654     520972  4814845 283     40
0:00:54 4/8/2010        4       8       2010    0       657     521410  4814846 282     40
2:00:35 2/4/2010        2       4       2010    2       646     520918  4814845 283     40
18:00:56        2/2/2009        2       2       2009    18      635     521039  4814845 283     40
14:00:42        3/15/2012       3       15      2012    14      658     520221  4814843 285     40
12:00:54        3/17/2012       3       17      2012    12      657     519728  4814841 286     40
10:00:30        1/31/2011       1       31      2011    10      653     520819  4814845 284     40
22:00:37        4/1/2010        4       1       2010    22      647     519746  4814842 286     40
2:01:18 2/6/2010        2       6       2010    2       646     521103  4814846 283     40
18:01:12        4/14/2010       4       14      2010    18      657     519747  4814842 286     40
12:00:53        3/6/2014        3       6       2014    12      914     520016  4814843 286     40
6:00:41 3/31/2010       3       31      2010    6       656     520956  4814846 283     40
2:00:42 3/6/2011        3       6       2011    2       641     521010  4814846 283     40
4:00:56 3/6/2011        3       6       2011    4       641     521015  4814846 283     40
6:00:24 3/6/2011        3       6       2011    6       641     520968  4814846 283     40
4:00:50 3/31/2010       3       31      2010    4       656     520951  4814846 283     40
8:00:56 1/29/2012       1       29      2012    8       657     519487  4814842 287     22
8:00:48 4/28/2010       4       28      2010    8       657     519879  4814843 286     40
0:00:44 4/19/2012       4       19      2012    0       657     519607  4814842 287     22
16:01:18        4/18/2012       4       18      2012    16      658     520346  4814845 285     40
16:00:47        4/14/2010       4       14      2010    16      656     520076  4814844 285     40
4:00:42 4/15/2011       4       15      2011    4       657     520760  4814846 284     40
18:00:26        12/23/2013      12      23      2013    18      658     519741  4814843 286     40
22:00:54        12/13/2010      12      13      2010    22      650     521489  4814849 282     40
12:00:55        3/29/2010       3       29      2010    12      646     520571  4814846 284     40
14:01:05        1/27/2013       1       27      2013    14      675     520630  4814846 284     40
16:00:48        3/24/2012       3       24      2012    16      658     520503  4814846 284     40
14:00:41        12/2/2010       12      2       2010    14      657     519770  4814844 286     40
10:00:41        3/30/2009       3       30      2009    10      647     520848  4814847 283     40
6:00:54 1/29/2012       1       29      2012    6       657     519488  4814843 287     22
10:00:43        3/28/2008       3       28      2008    10      637     520433  4814846 284     40
23:27:43        4/24/2013       4       24      2013    23      657     519655  4814843 286     40
16:00:42        4/12/2012       4       12      2012    16      657     520239  4814845 285     40
2:00:47 12/23/2013      12      23      2013    2       658     519641  4814843 286     40
22:00:56        3/29/2012       3       29      2012    22      657     519616  4814843 286     40
16:00:47        4/18/2010       4       18      2010    16      656     520192  4814845 285     40
12:00:25        3/16/2009       3       16      2009    12      635     520342  4814846 285     40
14:00:36        1/23/2013       1       23      2013    14      665     520314  4814846 285     40
0:00:54 12/15/2010      12      15      2010    0       653     520127  4814845 285     40
8:00:54 3/17/2009       3       17      2009    8       638     520340  4814846 285     40
10:00:47        3/31/2009       3       31      2009    10      641     520740  4814848 284     40
2:00:50 1/6/2012        1       6       2012    2       657     519549  4814844 287     22
14:01:05        4/27/2010       4       27      2010    14      657     519918  4814845 286     40
16:00:26        12/15/2010      12      15      2010    16      653     520054  4814846 285     40
6:00:54 4/2/2010        4       2       2010    6       656     520948  4814848 283     40
16:00:56        3/30/2014       3       30      2014    16      914     520221  4814846 285     40
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14:00:23        3/16/2009       3       16      2009    14      635     520342  4814847 285     40
18:01:12        3/29/2012       3       29      2012    18      665     519700  4814845 286     40
8:00:54 4/4/2011        4       4       2011    8       657     520041  4814846 285     40
22:00:54        4/11/2010       4       11      2010    22      657     519863  4814845 286     40
4:02:04 3/20/2011       3       20      2011    4       653     521017  4814849 283     40
12:00:44        12/13/2010      12      13      2010    12      641     520100  4814846 285     40
10:00:53        3/26/2012       3       26      2012    10      674     520685  4814848 284     40
8:00:56 4/14/2010       4       14      2010    8       657     520374  4814847 285     40
2:00:49 4/2/2012        4       2       2012    2       657     521348  4814850 282     40
6:00:43 4/2/2010        4       2       2010    6       801     520722  4814848 284     40
18:00:40        3/25/2012       3       25      2012    18      674     519879  4814846 286     40
10:00:54        3/29/2012       3       29      2012    10      673     520231  4814847 285     40
20:00:54        4/13/2012       4       13      2012    20      657     521197  4814850 283     40
0:00:44 4/12/2010       4       12      2010    0       657     519863  4814846 286     40
12:00:48        3/16/2011       3       16      2011    12      653     520340  4814847 285     40
4:00:54 4/1/2010        4       1       2010    4       647     520357  4814848 285     40
12:00:54        11/30/2011      11      30      2011    12      655     519604  4814845 287     22
8:00:32 4/18/2012       4       18      2012    8       665     520505  4814848 284     40
12:00:48        3/10/2014       3       10      2014    12      914     520027  4814847 285     40
18:00:41        12/20/2013      12      20      2013    18      658     519738  4814846 286     40
16:00:44        12/29/2010      12      29      2010    16      657     519784  4814847 286     40
12:00:47        3/31/2010       3       31      2010    12      654     520549  4814849 284     40
18:01:20        4/13/2012       4       13      2012    18      674     520910  4814850 283     40
8:00:42 3/28/2012       3       28      2012    8       673     520685  4814850 284     40
12:00:54        4/12/2011       4       12      2011    12      647     520305  4814848 285     40
2:00:48 3/31/2010       3       31      2010    2       654     520926  4814850 283     40
16:00:54        3/24/2012       3       24      2012    16      657     520311  4814849 285     40
4:00:23 4/2/2010        4       2       2010    4       656     520949  4814851 283     40
19:00:47        1/11/2014       1       11      2014    19      657     519618  4814847 286     40
6:00:48 4/20/2010       4       20      2010    6       643     519948  4814848 286     40
2:00:54 5/7/2010        5       7       2010    2       656     521080  4814851 283     40
18:00:48        2/2/2009        2       2       2009    18      635     521041  4814851 283     40
14:00:56        3/26/2011       3       26      2011    14      657     520550  4814850 284     40
18:00:47        5/3/2010        5       3       2010    18      657     520550  4814850 284     40
16:00:53        12/3/2010       12      3       2010    16      657     519729  4814847 286     40
10:00:41        3/26/2012       3       26      2012    10      657     520709  4814850 284     40
18:00:53        3/3/2011        3       3       2011    18      657     520725  4814851 284     40
4:00:56 3/3/2011        3       3       2011    4       657     519927  4814848 286     40
22:12:25        4/3/2013        4       3       2013    22      657     520980  4814851 283     40
14:00:49        4/2/2011        4       2       2011    14      653     519990  4814849 286     40
2:00:50 4/24/2012       4       24      2012    2       657     521195  4814852 283     40
6:00:54 2/29/2012       2       29      2012    6       657     521020  4814852 283     40
6:00:54 4/15/2011       4       15      2011    6       657     520750  4814851 284     40
0:00:37 4/13/2011       4       13      2011    0       667     520737  4814851 284     40
6:00:53 4/2/2012        4       2       2012    6       657     521352  4814853 282     40
4:00:55 4/26/2010       4       26      2010    4       657     519868  4814849 286     40
10:01:17        3/15/2013       3       15      2013    10      677     520297  4814850 285     40
10:00:47        5/8/2011        5       8       2011    10      665     520371  4814850 285     40
12:00:48        3/27/2012       3       27      2012    12      681     520614  4814851 284     40
18:00:53        5/9/2011        5       9       2011    18      657     521011  4814852 283     40
18:01:11        3/20/2011       3       20      2011    18      647     520012  4814849 286     40
12:00:53        2/22/2014       2       22      2014    12      671     520916  4814852 283     40
12:00:42        4/2/2009        4       2       2009    12      639     520668  4814852 284     40
14:00:43        12/29/2010      12      29      2010    14      657     519783  4814849 286     40
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14:00:47        12/1/2009       12      1       2009    14      638     519798  4814849 286     40
14:01:11        4/14/2010       4       14      2010    14      646     520224  4814851 285     40
14:00:53        11/24/2010      11      24      2010    14      657     519654  4814849 286     40
6:00:55 4/26/2010       4       26      2010    6       657     519855  4814850 286     40
14:00:48        4/7/2011        4       7       2011    14      667     520797  4814852 284     40
0:00:56 4/21/2012       4       21      2012    0       657     519640  4814849 286     40
10:00:51        3/30/2011       3       30      2011    10      641     520369  4814851 285     40
2:00:56 4/14/2011       4       14      2011    2       647     519794  4814850 286     40
12:00:23        1/28/2011       1       28      2011    12      653     520742  4814853 284     40
12:00:42        11/24/2010      11      24      2010    12      647     520017  4814851 286     40
12:00:49        4/11/2011       4       11      2011    12      641     519659  4814849 286     40
0:45:17 4/4/2014        4       4       2014    0       657     519688  4814850 286     40
0:01:42 4/1/2010        4       1       2010    0       657     520980  4814854 283     40
0:01:38 1/28/2010       1       28      2010    0       646     520565  4814852 284     40
6:00:06 3/27/2012       3       27      2012    6       679     521098  4814854 283     40
10:00:56        12/13/2010      12      13      2010    10      641     520103  4814851 285     40
2:00:44 1/27/2013       1       27      2013    2       657     519616  4814850 286     40
8:00:49 4/5/2011        4       5       2011    8       653     520039  4814851 285     40
6:00:42 4/2/2010        4       2       2010    6       643     519890  4814851 286     40
12:00:42        3/15/2012       3       15      2012    12      658     520206  4814852 285     40
16:01:05        3/10/2014       3       10      2014    16      914     520037  4814851 285     40
18:00:54        2/3/2010        2       3       2010    18      646     520895  4814854 283     40
16:00:41        4/12/2012       4       12      2012    16      672     520365  4814853 285     40
16:00:42        4/6/2010        4       6       2010    16      657     520794  4814854 284     40
6:01:12 12/9/2010       12      9       2010    6       653     521054  4814855 283     40
14:00:33        11/20/2010      11      20      2010    14      657     519764  4814851 286     40
0:00:50 4/2/2010        4       2       2010    0       647     519739  4814851 286     40
12:28:12        2/28/2014       2       28      2014    12      657     520657  4814854 284     40
18:01:41        5/7/2010        5       7       2010    18      656     520423  4814853 284     40
18:00:54        3/25/2012       3       25      2012    18      673     519874  4814852 286 40
16:01:21 3/15/2013 3 15 2013 16 677 520107 4814852 285 40
0:00:43 2/6/2010 2 6 2010 0 646 521070 4814855 283 40
12:00:53 3/20/2011 3 20 2011 12 641 519924 4814852 286 40
10:00:49 4/12/2011 4 12 2011 10 667 520266 4814853 285 40
8:01:40 12/6/2013 12 6 2013 8 671 521582 4814857 282 40
22:00:27 3/31/2010 3 31 2010 22 657 520977 4814855 283 40
0:00:35 2/3/2009 2 3 2009 0 635 521043 4814856 283 40
4:00:47 11/30/2011 11 30 2011 4 655 520671 4814854 284 40
4:00:47 3/29/2012 3 29 2012 4 665 521016 4814856 283 40
10:00:23 3/14/2012 3 14 2012 10 658 520370 4814854 285 40
4:00:43 4/14/2011 4 14 2011 4 647 519795 4814852 286 40
16:00:52 3/21/2012 3 21 2012 16 658 519719 4814852 286 40
2:00:55 3/15/2013 3 15 2013 2 677 521043 4814856 283 40
18:00:41 3/28/2012 3 28 2012 18 681 520727 4814855 284 40
12:00:54 3/10/2014 3 10 2014 12 909 520047 4814853 285 40
0:01:08 12/5/2011 12 5 2011 0 655 520670 4814855 284 40
8:01:11 3/10/2014 3 10 2014 8 914 520714 4814856 284 40
12:00:54 12/2/2010 12 2 2010 12 657 519772 4814853 286 40
4:00:55 2/7/2010 2 7 2010 4 647 519620 4814852 286 40
16:00:23 3/26/2012 3 26 2012 16 665 520650 4814856 284 40
2:00:41 12/28/2011 12 28 2011 2 658 520639 4814856 284 40
8:00:41 1/26/2013 1 26 2013 8 658 519643 4814853 286 40
18:00:48 5/7/2011 5 7 2011 18 665 519967 4814854 286 40
18:00:56 2/13/2009 2 13 2009 18 635 520588 4814855 284 40
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22:00:54 1/3/2010 1 3 2010 22 646 520929 4814857 283 40
22:00:42 2/2/2009 2 2 2009 22 635 521042 4814857 283 40
12:01:19 3/7/2014 3 7 2014 12 914 520357 4814855 285 40
8:00:54 3/31/2010 3 31 2010 8 647 520713 4814856 284 40
8:00:53 4/17/2011 4 17 2011 8 657 520527 4814856 284 40
12:00:49 2/28/2012 2 28 2012 12 657 521035 4814857 283 40
14:00:54 3/10/2014 3 10 2014 14 914 520042 4814854 285 40
0:00:54 4/5/2010 4 5 2010 0 654 520894 4814857 283 40
18:00:47 4/2/2010 4 2 2010 18 801 520688 4814856 284 40
14:00:48 4/7/2011 4 7 2011 14 641 520595 4814856 284 40
0:00:50 4/11/2012 4 11 2012 0 657 519750 4814854 286 40
18:00:59 4/4/2010 4 4 2010 18 647 520035 4814854 285 40
18:00:50 4/11/2010 4 11 2010 18 656 520382 4814856 285 40
4:00:56 4/2/2010 4 2 2010 4 643 519894 4814854 286 40
1:29:41 3/17/2014 3 17 2014 1 657 519706 4814854 286 40
16:00:27 3/15/2012 3 15 2012 16 658 520183 4814855 285 40
14:00:41 12/13/2010 12 13 2010 14 641 520104 4814855 285 40
16:00:53 3/23/2012 3 23 2012 16 672 520073 4814855 285 40
8:00:40 4/26/2011 4 26 2011 8 657 520533 4814856 284 40
18:00:50 2/29/2012 2 29 2012 18 641 521098 4814858 283 40
8:00:48 12/3/2013 12 3 2013 8 914 520207 4814856 285 40
12:00:47 2/20/2011 2 20 2011 12 653 520780 4814858 284 40
12:00:49 2/4/2011 2 4 2011 12 653 520741 4814858 284 40
18:01:11 1/10/2013 1 10 2013 18 657 519729 4814855 286 40
18:00:53 4/22/2010 4 22 2010 18 656 520472 4814857 284 40
18:00:41 11/20/2010 11 20 2010 18 646 519727 4814855 286 40
10:00:48 4/7/2011 4 7 2011 10 667 520715 4814858 284 40
8:00:23 12/1/2009 12 1 2009 8 638 519886 4814856 286 40
14:00:55 2/20/2011 2 20 2011 14 653 520780 4814858 284 40
10:00:42 4/17/2011 4 17 2011 10 657 520527 4814858 284 40
18:00:55 1/9/2013 1 9 2013 18 657 519650 4814855 286 40
10:00:53 3/24/2012 3 24 2012 10 673 520412 4814858 285 40
4:00:47 12/27/2011 12 27 2011 4 658 520876 4814859 283 40
8:00:54 3/19/2012 3 19 2012 8 665 520219 4814857 285 40
6:00:55 3/29/2012 3 29 2012 6 665 521021 4814860 283 40
14:00:26 1/23/2011 1 23 2011 14 653 520494 4814859 284 40
18:00:47 4/29/2011 4 29 2011 18 657 519787 4814856 286 40
14:01:12 3/12/2012 3 12 2012 14 665 520675 4814859 284 40
12:24:41 2/27/2014 2 27 2014 12 657 520718 4814859 284 40
4:00:46 2/3/2009 2 3 2009 4 635 521051 4814861 283 40
18:00:25 1/17/2011 1 17 2011 18 653 520749 4814860 284 40
18:00:53 3/30/2009 3 30 2009 18 647 521167 4814861 283 40
16:00:49 12/2/2010 12 2 2010 16 657 519771 4814857 286 40
4:00:42 3/29/2012 3 29 2012 4 672 520894 4814860 283 40
12:00:55 12/3/2010 12 3 2010 12 801 519830 4814857 286 40
12:00:31 4/12/2011 4 12 2011 12 667 520265 4814858 285 40
10:00:54 3/31/2010 3 31 2010 10 654 520567 4814859 284 40
2:00:47 2/7/2010 2 7 2010 2 647 519608 4814857 287 22
22:00:52 12/3/2011 12 3 2011 22 655 520560 4814860 284 40
6:01:11 11/23/2010 11 23 2010 6 646 520800 4814861 284 40
2:00:48 3/29/2012 3 29 2012 2 674 519845 4814858 286 40
22:00:54 2/3/2010 2 3 2010 22 646 520909 4814861 283 40
4:00:53 2/29/2012 2 29 2012 4 657 521017 4814862 283 40
13:24:07 3/15/2014 3 15 2014 13 657 519965 4814859 286 40
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6:00:47 4/21/2010 4 21 2010 6 656 521018 4814862 283 40
16:00:55 12/12/2009 12 12 2009 16 644 519667 4814858 286 40
18:00:44 3/2/2011 3 2 2011 18 654 519735 4814858 286 40
12:00:53 1/28/2013 1 28 2013 12 675 520595 4814861 284 40
18:01:05 1/3/2010 1 3 2010 18 646 520925 4814862 283 40
0:00:53 3/10/2014 3 10 2014 0 909 521338 4814863 282 40
2:00:30 3/11/2011 3 11 2011 2 647 520960 4814862 283 40
10:00:54 12/2/2010 12 2 2010 10 657 519761 4814859 286 40
16:22:55 4/6/2013 4 6 2013 16 657 520163 4814860 285 40
10:00:24 3/28/2008 3 28 2008 10 631 520408 4814861 285 40
6:00:26 4/13/2010 4 13 2010 6 656 521018 4814863 283 40
8:00:53 3/30/2011 3 30 2011 8 657 520677 4814862 284 40
16:00:54 3/16/2009 3 16 2009 16 635 520361 4814861 285 40
22:00:54 4/21/2010 4 21 2010 22 657 520926 4814863 283 40
0:00:48 4/1/2010 4 1 2010 0 801 520680 4814862 284 40
0:00:50 4/13/2010 4 13 2010 0 656 521002 4814863 283 40
0:33:17 5/10/2013 5 10 2013 0 657 521150 4814864 283 40
4:00:42 4/13/2010 4 13 2010 4 656 521012 4814863 283 40
6:00:35 1/5/2012 1 5 2012 6 657 519545 4814859 287 22
20:00:23 1/25/2013 1 25 2013 20 658 519610 4814859 287 22
6:00:53 2/3/2009 2 3 2009 6 635 521049 4814864 283 40
16:00:41 3/12/2012 3 12 2012 16 665 520680 4814863 284 40
2:00:53 3/29/2012 3 29 2012 2 679 521418 4814865 282 40
16:00:43 3/31/2010 3 31 2010 16 656 520593 4814863 284 40
14:01:11 3/31/2009 3 31 2009 14 641 520887 4814864 283 40
18:00:54 12/15/2013 12 15 2013 18 658 519691 4814860 286 40
4:00:54 3/27/2012 3 27 2012 4 657 520919 4814864 283 40
6:00:35 4/10/2011 4 10 2011 6 657 519845 4814861 286 40
8:00:41 2/23/2012 2 23 2012 8 657 520886 4814864 283 40
14:00:52 2/3/2009 2 3 2009 14 634 520741 4814864 284 40
8:00:41 4/28/2010 4 28 2010 8 656 519843 4814861 286 40
0:00:53 1/6/2012 1 6 2012 0 657 519541 4814860 287 22
18:00:44 4/9/2010 4 9 2010 18 656 520441 4814863 284 40
18:00:37 4/16/2011 4 16 2011 18 647 519860 4814861 286 40
0:00:50 2/5/2010 2 5 2010 0 646 520766 4814864 284 40
12:00:53 4/29/2010 4 29 2010 12 640 520077 4814862 285 40
4:00:53 4/15/2011 4 15 2011 4 667 520757 4814864 284 40
18:00:50 12/30/2011 12 30 2011 18 657 519886 4814861 286 40
14:00:53 4/3/2010 4 3 2010 14 654 520891 4814865 283 40
2:00:44 4/13/2010 4 13 2010 2 656 521012 4814865 283 40
0:00:50 1/24/2011 1 24 2011 0 653 520903 4814865 283 40
2:00:50 3/30/2013 3 30 2013 2 657 519656 4814861 286 40
20:00:54 3/18/2012 3 18 2012 20 665 519678 4814861 286 40
18:01:12 1/27/2010 1 27 2010 18 646 520610 4814864 284 40
16:00:48 4/17/2012 4 17 2012 16 657 520038 4814862 285 40
2:00:12 4/3/2009 4 3 2009 2 647 521252 4814866 282 40
22:00:54 4/19/2012 4 19 2012 22 671 520707 4814865 284 40
0:00:42 4/23/2012 4 23 2012 0 657 520916 4814865 283 40
0:00:48 12/27/2011 12 27 2011 0 658 520885 4814865 283 40
12:00:22 3/12/2012 3 12 2012 12 665 520648 4814865 284 40
6:00:54 4/17/2012 4 17 2012 6 657 520541 4814864 284 40
14:00:56 11/24/2010 11 24 2010 14 647 519647 4814862 286 40
2:00:55 4/16/2012 4 16 2012 2 672 520996 4814866 283 40
10:00:47 3/17/2012 3 17 2012 10 657 519673 4814862 286 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:53 11/27/2011 11 27 2011 12 655 519684 4814862 286 40
22:00:54 11/22/2010 11 22 2010 22 646 520963 4814866 283 40
4:00:53 4/14/2011 4 14 2011 4 667 519640 4814862 286 40
16:01:24 4/22/2010 4 22 2010 16 656 520451 4814865 284 40
22:00:53 3/31/2011 3 31 2011 22 647 521471 4814868 282 40
18:26:34 3/29/2014 3 29 2014 18 657 520098 4814864 285 40
10:01:17 3/13/2013 3 13 2013 10 679 520511 4814865 284 40
2:00:41 4/1/2014 4 1 2014 2 914 520872 4814866 283 40
2:00:54 1/17/2012 1 17 2012 2 657 519608 4814863 287 22
18:00:47 2/1/2009 2 1 2009 18 634 520804 4814866 284 40
14:00:11 11/30/2011 11 30 2011 14 655 519603 4814863 287 22
6:00:42 11/21/2010 11 21 2010 6 646 520171 4814864 285 40
2:00:47 12/15/2009 12 15 2009 2 646 520988 4814867 283 40
14:01:08 3/29/2012 3 29 2012 14 681 519765 4814863 286 40
18:00:54 3/26/2011 3 26 2011 18 657 521045 4814867 283 40
10:00:39 3/29/2010 3 29 2010 10 646 520623 4814866 284 40
12:00:52 4/28/2010 4 28 2010 12 656 520259 4814865 285 40
8:00:59 3/29/2010 3 29 2010 8 646 520953 4814867 283 40
22:00:47 11/22/2010 11 22 2010 22 639 520635 4814866 284 40
18:00:55 12/29/2010 12 29 2010 18 655 519788 4814864 286 40
6:00:39 2/23/2014 2 23 2014 6 679 521156 4814868 283 40
2:00:23 12/27/2011 12 27 2011 2 658 520886 4814867 283 40
14:00:36 3/3/2011 3 3 2011 14 654 520756 4814867 284 40
18:01:17 4/1/2011 4 1 2011 18 657 519972 4814864 286 40
14:01:25 3/30/2011 3 30 2011 14 641 520167 4814865 285 40
10:00:53 2/23/2014 2 23 2014 10 671 520901 4814867 283 40
14:00:44 3/23/2012 3 23 2012 14 665 520027 4814865 285 40
2:00:51 3/15/2013 3 15 2013 2 679 521175 4814868 283 40
4:00:54 4/14/2012 4 14 2012 4 674 521043 4814868 283 40
14:00:38 11/27/2011 11 27 2011 14 655 519686 4814864 286 40
10:01:12 3/17/2012 3 17 2012 10 665 519771 4814864 286 40
4:00:44 12/5/2011 12 5 2011 4 655 520603 4814867 284 40
16:00:26 2/1/2009 2 1 2009 16 635 520759 4814868 284 40
10:00:44 4/14/2010 4 14 2010 10 656 520280 4814866 285 40
6:27:11 2/28/2014 2 28 2014 6 657 520887 4814868 283 40
6:00:56 4/17/2012 4 17 2012 6 672 520546 4814867 284 40
8:00:44 3/29/2012 3 29 2012 8 672 520484 4814867 284 40
4:00:48 2/23/2014 2 23 2014 4 916 520882 4814868 283 40
8:00:48 1/27/2010 1 27 2010 8 646 521102 4814869 283 40
12:00:21 3/14/2009 3 14 2009 12 641 520569 4814867 284 40
22:00:20 1/25/2013 1 25 2013 22 658 519619 4814865 286 40
14:00:39 12/3/2010 12 3 2010 14 801 519831 4814865 286 40
18:00:47 4/9/2009 4 9 2009 18 639 521030 4814869 283 40
18:00:23 4/19/2010 4 19 2010 18 656 519980 4814866 286 40
2:01:12 2/23/2014 2 23 2014 2 679 521114 4814869 283 40
14:00:53 4/30/2009 4 30 2009 14 639 520308 4814867 285 40
6:00:47 11/23/2010 11 23 2010 6 654 520816 4814868 284 40
12:00:43 3/30/2011 3 30 2011 12 641 520099 4814866 285 40
12:00:17 3/30/2011 3 30 2011 12 653 520238 4814867 285 40
4:00:24 11/20/2010 11 20 2010 4 657 520517 4814868 284 40
6:00:20 3/19/2012 3 19 2012 6 657 519741 4814865 286 40
18:00:41 4/26/2008 4 26 2008 18 636 520494 4814867 284 40
6:10:49 4/23/2014 4 23 2014 6 657 520887 4814869 283 40
1:14:41 4/12/2014 4 12 2014 1 657 519596 4814865 287 22
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3:00:49 4/7/2010 4 7 2010 3 801 521037 4814869 283 40
6:00:55 4/14/2012 4 14 2012 6 674 521040 4814869 283 40
16:00:56 12/3/2010 12 3 2010 16 801 519827 4814866 286 40
4:00:11 3/17/2009 3 17 2009 4 641 521083 4814870 283 40
22:00:50 2/12/2012 2 12 2012 22 657 521159 4814870 283 40
6:00:47 2/11/2012 2 11 2012 6 657 521075 4814870 283 40
6:00:47 12/27/2011 12 27 2011 6 658 520872 4814869 283 40
18:00:53 3/29/2011 3 29 2011 18 647 521170 4814870 283 40
0:00:47 1/27/2013 1 27 2013 0 658 519676 4814866 286 40
2:00:40 12/13/2010 12 13 2010 2 650 521034 4814870 283 40
14:00:56 3/30/2011 3 30 2011 14 653 520233 4814868 285 40
6:00:48 4/2/2010 4 2 2010 6 647 519757 4814866 286 40
2:00:25 12/19/2013 12 19 2013 2 658 519695 4814866 286 40
16:00:54 3/17/2009 3 17 2009 16 639 520270 4814868 285 40
2:01:18 3/1/2014 3 1 2014 2 914 520665 4814869 284 40
2:01:58 2/23/2012 2 23 2012 2 641 520829 4814870 283 40
16:00:21 3/5/2009 3 5 2009 16 635 520764 4814869 284 40
4:00:54 4/10/2011 4 10 2011 4 657 519836 4814867 286 40
12:00:53 4/7/2011 4 7 2011 12 641 520598 4814869 284 40
2:00:53 12/1/2009 12 1 2009 2 638 519843 4814867 286 40
8:00:54 12/10/2010 12 10 2010 8 646 519679 4814866 286 40
10:00:53 4/14/2010 4 14 2010 10 653 520235 4814868 285 40
6:00:39 11/20/2010 11 20 2010 6 653 520762 4814870 284 40
16:00:54 11/27/2011 11 27 2011 16 655 519682 4814867 286 40
18:00:49 3/2/2011 3 2 2011 18 641 519950 4814867 286 40
18:00:47 4/20/2010 4 20 2010 18 643 520114 4814868 285 40
10:01:24 1/24/2013 1 24 2013 10 657 519778 4814867 286 40
8:00:38 4/18/2012 4 18 2012 8 671 520374 4814869 285 40
12:00:43 3/31/2010 3 31 2010 12 801 520650 4814870 284 40
2:00:54 3/27/2012 3 27 2012 2 657 520921 4814871 283 40
23:48:54 4/28/2013 4 28 2013 23 657 521077 4814872 283 40
22:00:55 12/7/2013 12 7 2013 22 908 520656 4814870 284 40
18:00:54 12/12/2010 12 12 2010 18 655 519680 4814867 286 40
18:00:53 3/29/2011 3 29 2011 18 641 520874 4814871 283 40
2:00:47 11/30/2011 11 30 2011 2 655 520665 4814871 284 40
6:00:48 4/27/2010 4 27 2010 6 656 519830 4814868 286 40
14:00:47 11/20/2010 11 20 2010 14 638 519887 4814868 286 40
14:00:54 3/17/2009 3 17 2009 14 639 520266 4814870 285 40
12:00:55 3/17/2013 3 17 2013 12 671 520698 4814871 284 40
16:00:48 11/24/2010 11 24 2010 16 657 519649 4814868 286 40
14:00:51 3/17/2013 3 17 2013 14 671 520704 4814871 284 40
2:00:41 1/27/2013 1 27 2013 2 658 519669 4814868 286 40
4:00:48 2/23/2014 2 23 2014 4 679 521111 4814873 283 40
20:00:36 2/12/2012 2 12 2012 20 657 521162 4814873 283 40
16:00:47 3/3/2009 3 3 2009 16 634 520356 4814871 285 40
2:00:23 1/17/2011 1 17 2011 2 653 520836 4814872 283 40
2:00:53 4/5/2010 4 5 2010 2 654 520983 4814873 283 40
14:00:49 2/6/2011 2 6 2011 14 653 520495 4814871 284 40
0:00:47 1/26/2013 1 26 2013 0 665 521107 4814873 283 40
16:00:53 4/17/2010 4 17 2010 16 643 520179 4814870 285 40
18:00:55 4/24/2010 4 24 2010 18 643 520535 4814871 284 40
6:00:45 4/15/2011 4 15 2011 6 667 520755 4814872 284 40
13:07:25 3/10/2014 3 10 2014 13 657 520095 4814870 285 40
18:00:24 4/16/2010 4 16 2010 18 656 520445 4814871 284 40
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2:00:23 1/26/2013 1 26 2013 2 658 519605 4814869 287 22
4:00:21 12/24/2010 12 24 2010 4 655 519630 4814869 286 40
2:01:11 11/23/2010 11 23 2010 2 647 520364 4814871 285 40
10:00:49 3/21/2011 3 21 2011 10 647 520277 4814871 285 40
10:00:54 3/19/2009 3 19 2009 10 641 520153 4814871 285 40
14:00:27 4/26/2011 4 26 2011 14 665 519956 4814870 286 40
8:00:54 2/23/2014 2 23 2014 8 909 521124 4814874 283 40
14:01:54 4/6/2010 4 6 2010 14 643 520693 4814873 284 40
0:00:54 1/4/2012 1 4 2012 0 657 519621 4814869 286 40
18:01:24 3/4/2014 3 4 2014 18 914 520439 4814872 284 40
10:00:49 3/23/2012 3 23 2012 10 672 520028 4814871 285 40
6:00:53 11/30/2011 11 30 2011 6 655 520589 4814873 284 40
18:00:53 12/29/2010 12 29 2010 18 654 519641 4814870 286 40
22:00:35 12/29/2010 12 29 2010 22 654 519644 4814870 286 40
18:00:47 3/28/2012 3 28 2012 18 674 519487 4814869 287 22
16:00:54 3/26/2012 3 26 2012 16 673 520635 4814873 284 40
12:00:27 4/3/2010 4 3 2010 12 643 520674 4814873 284 40
12:00:43 2/2/2009 2 2 2009 12 635 520928 4814874 283 40
10:01:51 3/19/2012 3 19 2012 10 641 520167 4814872 285 40
2:00:17 1/24/2011 1 24 2011 2 653 520911 4814874 283 40
12:00:44 12/3/2010 12 3 2010 12 646 520072 4814871 285 40
16:00:54 3/24/2012 3 24 2012 16 665 520622 4814873 284 40
10:00:49 12/28/2011 12 28 2011 10 658 520357 4814872 285 40
12:00:54 2/15/2012 2 15 2012 12 657 520987 4814875 283 40
10:00:47 3/31/2009 3 31 2009 10 647 520849 4814874 283 40
4:00:44 1/27/2013 1 27 2013 4 658 519680 4814871 286 40
16:19:44 4/5/2013 4 5 2013 16 657 520690 4814874 284 40
4:00:48 1/4/2012 1 4 2012 4 657 519605 4814871 287 22
6:00:29 4/14/2011 4 14 2011 6 667 519639 4814871 286 40
10:00:54 3/4/2012 3 4 2012 10 657 520671 4814874 284 40
18:00:54 12/14/2009 12 14 2009 18 639 521018 4814875 283 40
18:00:43 3/2/2011 3 2 2011 18 647 519751 4814872 286 40
18:00:53 4/18/2008 4 18 2008 18 632 520486 4814874 284 40
18:00:54 2/16/2013 2 16 2013 18 665 520597 4814875 284 40
18:00:43 1/11/2014 1 11 2014 18 658 519612 4814872 287 22
12:00:48 4/18/2012 4 18 2012 12 658 520304 4814874 285 40
8:00:53 1/17/2012 1 17 2012 8 657 519608 4814872 287 22
10:00:44 12/28/2011 12 28 2011 10 657 520218 4814874 285 40
18:00:25 3/31/2011 3 31 2011 18 661 521044 4814876 283 40
12:00:49 2/16/2011 2 16 2011 12 653 520362 4814874 285 40
2:00:47 3/17/2011 3 17 2011 2 657 521163 4814877 283 40
10:00:53 3/17/2013 3 17 2013 10 677 520763 4814876 284 40
6:00:55 1/22/2012 1 22 2012 6 658 519604 4814872 287 22
12:00:25 4/2/2009 4 2 2009 12 647 520753 4814876 284 40
4:49:48 4/14/2013 4 14 2013 4 657 521349 4814878 282 40
20:00:41 4/23/2012 4 23 2012 20 657 520663 4814876 284 40
18:00:17 4/18/2010 4 18 2010 18 657 520077 4814874 285 40
14:00:33 12/15/2010 12 15 2010 14 653 520023 4814874 285 40
20:00:22 12/30/2011 12 30 2011 20 657 519821 4814874 286 40
0:00:50 12/13/2010 12 13 2010 0 650 521042 4814877 283 40
18:00:48 4/9/2010 4 9 2010 18 657 520086 4814874 285 40
23:17:42 4/21/2013 4 21 2013 23 657 519570 4814873 287 22
8:00:48 1/22/2012 1 22 2012 8 658 519604 4814873 287 22
4:00:47 11/22/2010 11 22 2010 4 646 520589 4814876 284 40
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6:00:30 4/20/2010 4 20 2010 6 657 519955 4814874 286 40
12:00:54 3/3/2011 3 3 2011 12 657 520508 4814876 284 40
6:00:47 12/28/2011 12 28 2011 6 658 520678 4814877 284 40
12:00:36 2/22/2014 2 22 2014 12 916 520892 4814877 283 40
6:48:53 3/5/2014 3 5 2014 6 657 520488 4814876 284 40
6:00:42 3/3/2011 3 3 2011 6 647 520013 4814875 286 40
2:00:23 4/30/2011 4 30 2011 2 657 519654 4814874 286 40
22:00:30 3/31/2010 3 31 2010 22 656 520797 4814877 284 40
4:00:35 1/22/2012 1 22 2012 4 658 519584 4814874 287 22
12:00:43 3/28/2012 3 28 2012 12 672 520007 4814875 286 40
16:00:43 4/15/2011 4 15 2011 16 667 520591 4814877 284 40
18:00:41 3/22/2012 3 22 2012 18 673 519834 4814875 286 40
2:00:53 1/24/2013 1 24 2013 2 657 519641 4814874 286 40
22:00:48 1/27/2010 1 27 2010 22 646 520609 4814877 284 40
6:00:54 12/24/2010 12 24 2010 6 655 519627 4814874 286 40
2:00:42 12/18/2013 12 18 2013 2 658 519769 4814875 286 40
6:01:14 1/22/2013 1 22 2013 6 675 521267 4814879 282 40
2:00:57 4/3/2010 4 3 2010 2 656 520999 4814878 283 40
10:02:24 2/21/2011 2 21 2011 10 641 520754 4814878 284 40
18:00:30 3/29/2012 3 29 2012 18 681 519790 4814875 286 40
16:01:23 4/17/2011 4 17 2011 16 657 519930 4814875 286 40
14:00:53 2/7/2009 2 7 2009 14 634 520794 4814878 284 40
14:00:54 3/13/2013 3 13 2013 14 671 520684 4814878 284 40
12:00:55 3/17/2013 3 17 2013 12 679 520602 4814878 284 40
2:00:23 12/28/2011 12 28 2011 2 657 520234 4814877 285 40
16:00:28 4/12/2011 4 12 2011 16 647 519523 4814875 287 22
6:00:52 2/23/2014 2 23 2014 6 909 521126 4814879 283 40
18:01:12 12/22/2013 12 22 2013 18 658 519591 4814875 287 22
2:00:55 12/24/2010 12 24 2010 2 655 519626 4814875 286 40
4:03:13 4/1/2013 4 1 2013 4 657 521048 4814880 283 40
12:00:18 2/1/2009 2 1 2009 12 634 520663 4814879 284 40
8:00:47 12/28/2011 12 28 2011 8 658 520657 4814879 284 40
16:00:20 4/9/2011 4 9 2011 16 667 520669 4814879 284 40
16:00:55 2/22/2014 2 22 2014 16 914 520654 4814879 284 40
14:00:44 12/3/2010 12 3 2010 14 657 519735 4814876 286 40
2:00:26 1/4/2012 1 4 2012 2 657 519621 4814876 286 40
4:00:47 12/7/2010 12 7 2010 4 653 521147 4814881 283 40
0:00:53 4/1/2010 4 1 2010 0 656 520793 4814880 284 40
18:48:41 4/4/2014 4 4 2014 18 657 520503 4814879 284 40
16:00:47 3/30/2011 3 30 2011 16 641 520159 4814878 285 40
10:00:56 12/3/2010 12 3 2010 10 646 520077 4814878 285 40
22:00:41 1/21/2012 1 21 2012 22 658 519565 4814877 287 22
14:00:47 4/11/2011 4 11 2011 14 647 519646 4814877 286 40
8:01:12 2/29/2012 2 29 2012 8 657 521004 4814881 283 40
8:00:42 3/28/2012 3 28 2012 8 681 520221 4814879 285 40
0:00:49 1/26/2013 1 26 2013 0 658 519619 4814877 286 40
22:00:54 3/29/2011 3 29 2011 22 647 521153 4814882 283 40
22:00:54 12/30/2011 12 30 2011 22 657 519822 4814878 286 40
4:00:53 1/20/2012 1 20 2012 4 657 519568 4814877 287 22
12:00:42 3/19/2009 3 19 2009 12 641 520164 4814879 285 40
8:00:38 12/20/2010 12 20 2010 8 654 520652 4814880 284 40
18:00:54 4/1/2011 4 1 2011 18 641 519727 4814877 286 40
16:00:53 3/29/2012 3 29 2012 16 681 519764 4814878 286 40
14:00:37 3/29/2010 3 29 2010 14 657 520021 4814879 285 40
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4:00:23 12/28/2011 12 28 2011 4 658 520689 4814881 284 40
0:00:55 3/31/2010 3 31 2010 0 646 520896 4814881 283 40
18:00:56 2/12/2012 2 12 2012 18 657 521153 4814882 283 40
18:00:56 2/14/2009 2 14 2009 18 635 520544 4814880 284 40
4:00:53 3/1/2014 3 1 2014 4 914 520654 4814881 284 40
12:00:54 2/2/2009 2 2 2009 12 634 520962 4814882 283 40
6:00:54 1/17/2012 1 17 2012 6 657 519603 4814878 287 22
2:00:54 1/20/2012 1 20 2012 2 657 519567 4814878 287 22
18:00:24 12/29/2010 12 29 2010 18 654 519643 4814878 286 40
6:00:48 1/4/2010 1 4 2010 6 646 520986 4814882 283 40
0:00:48 12/11/2013 12 11 2013 0 914 519762 4814879 286 40
2:01:12 3/2/2014 3 2 2014 2 914 521049 4814883 283 40
4:00:48 4/5/2010 4 5 2010 4 654 520892 4814882 283 40
18:00:14 2/6/2009 2 6 2009 18 635 521008 4814883 283 40
18:00:24 4/24/2010 4 24 2010 18 656 520481 4814882 284 40
4:00:48 3/28/2011 3 28 2011 4 650 521017 4814883 283 40
10:01:20 3/13/2013 3 13 2013 10 677 520473 4814882 284 40
20:00:53 1/15/2012 1 15 2012 20 657 519570 4814879 287 22
4:00:50 2/9/2011 2 9 2011 4 653 520250 4814881 285 40
10:01:33 3/4/2012 3 4 2012 10 641 520688 4814882 284 40
0:00:54 3/26/2009 3 26 2009 0 643 520008 4814880 286 40
6:00:53 1/20/2012 1 20 2012 6 657 519569 4814879 287 22
16:00:54 4/29/2010 4 29 2010 16 640 520328 4814881 285 40
8:00:55 4/14/2010 4 14 2010 8 653 520353 4814882 285 40
12:00:41 3/21/2011 3 21 2011 12 647 520278 4814882 285 40
10:00:27 11/30/2012 11 30 2012 10 670 519880 4814880 286 40
12:52:49 3/6/2014 3 6 2014 12 657 520224 4814881 285 40
18:00:49 2/15/2012 2 15 2012 18 657 520989 4814884 283 40
4:00:43 4/20/2010 4 20 2010 4 657 519940 4814881 286 40
18:03:00 4/1/2010 4 1 2010 18 654 519882 4814881 286 40
2:00:48 3/23/2012 3 23 2012 2 657 519747 4814881 286 40
2:00:53 4/6/2011 4 6 2011 2 647 520613 4814883 284 40
14:01:23 1/25/2013 1 25 2013 14 675 520193 4814882 285 40
12:00:48 11/22/2010 11 22 2010 12 640 519745 4814881 286 40
16:00:54 4/19/2010 4 19 2010 16 643 520016 4814882 286 40
4:00:26 11/21/2010 11 21 2010 4 646 520607 4814884 284 40
20:00:38 3/25/2012 3 25 2012 20 658 520595 4814884 284 40
8:00:48 12/30/2010 12 30 2010 8 657 519823 4814881 286 40
16:00:50 3/23/2012 3 23 2012 16 658 520093 4814882 285 40
4:00:54 3/3/2011 3 3 2011 4 647 520009 4814882 286 40
4:01:25 11/30/2012 11 30 2012 4 670 520813 4814884 284 40
0:00:54 3/30/2011 3 30 2011 0 647 521149 4814886 283 40
14:00:44 4/18/2012 4 18 2012 14 658 520302 4814883 285 40
18:01:38 4/12/2010 4 12 2010 18 656 520596 4814884 284 40
20:00:42 1/21/2012 1 21 2012 20 658 519564 4814881 287 22
13:41:26 3/20/2014 3 20 2014 13 657 519880 4814882 286 40
10:00:36 11/30/2012 11 30 2012 10 675 519886 4814882 286 40
2:00:16 4/1/2010 4 1 2010 2 647 520310 4814883 285 40
10:00:42 3/31/2009 3 31 2009 10 640 520798 4814885 284 40
20:00:15 1/3/2012 1 3 2012 20 657 519623 4814882 286 40
7:30:26 3/17/2014 3 17 2014 7 657 519750 4814882 286 40
4:00:53 4/30/2011 4 30 2011 4 657 519654 4814882 286 40
0:00:42 12/24/2010 12 24 2010 0 655 519622 4814882 286 40
20:00:40 3/16/2012 3 16 2012 20 657 519930 4814883 286 40
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8:00:24 3/22/2011 3 22 2011 8 653 520422 4814885 284 40
8:00:53 3/21/2012 3 21 2012 8 657 520236 4814884 285 40
11:20:25 2/23/2013 2 23 2013 11 641 520843 4814886 283 40
16:00:54 3/4/2012 3 4 2012 16 657 520891 4814887 283 40
6:00:52 3/27/2012 3 27 2012 6 674 520924 4814887 283 40
14:00:41 4/4/2011 4 4 2011 14 653 519695 4814883 286 40
22:00:41 1/15/2012 1 15 2012 22 657 519563 4814883 287 22
6:00:47 1/4/2012 1 4 2012 6 657 519608 4814883 287 22
18:01:18 4/17/2012 4 17 2012 18 671 519887 4814884 286 40
10:00:42 3/28/2008 3 28 2008 10 632 520361 4814885 285 40
2:00:56 4/15/2011 4 15 2011 2 654 521546 4814889 282 40
22:00:49 4/14/2012 4 14 2012 22 657 520901 4814887 283 40
8:00:50 2/23/2014 2 23 2014 8 916 520869 4814887 283 40
10:00:41 3/27/2012 3 27 2012 10 657 520662 4814886 284 40
16:00:33 3/16/2012 3 16 2012 16 658 519863 4814884 286 40
22:01:12 2/4/2010 2 4 2010 22 646 520690 4814886 284 40
18:00:53 4/14/2010 4 14 2010 18 653 519751 4814884 286 40
16:00:56 4/3/2010 4 3 2010 16 656 520676 4814887 284 40
14:01:00 3/30/2011 3 30 2011 14 647 520295 4814885 285 40
22:00:27 12/8/2010 12 8 2010 22 653 520682 4814887 284 40
6:00:42 12/3/2010 12 3 2010 6 650 521013 4814888 283 40
12:00:18 2/14/2009 2 14 2009 12 635 520694 4814887 284 40
22:00:25 4/22/2012 4 22 2012 22 657 520748 4814887 284 40
16:00:56 3/1/2011 3 1 2011 16 647 520065 4814885 285 40
22:00:53 12/26/2011 12 26 2011 22 658 520695 4814887 284 40
0:00:54 12/7/2010 12 7 2010 0 653 520713 4814887 284 40
1:35:49 3/19/2014 3 19 2014 1 657 520705 4814888 284 40
12:00:20 3/18/2009 3 18 2009 12 641 520154 4814886 285 40
16:00:41 12/12/2010 12 12 2010 16 655 519684 4814884 286 40
18:00:48 1/21/2012 1 21 2012 18 658 519574 4814884 287 22
14:00:41 2/2/2009 2 2 2009 14 635 520849 4814888 283 40
22:01:17 12/6/2010 12 6 2010 22 653 520711 4814888 284 40
10:00:53 5/7/2011 5 7 2011 10 657 520356 4814887 285 40
8:00:48 1/22/2013 1 22 2013 8 675 521261 4814890 282 40
20:00:48 3/29/2012 3 29 2012 20 665 519731 4814885 286 40
22:00:25 3/5/2011 3 5 2011 22 654 521020 4814889 283 40
4:00:56 11/20/2010 11 20 2010 4 646 520578 4814888 284 40
16:00:26 11/24/2010 11 24 2010 16 647 519641 4814885 286 40
0:00:42 1/22/2012 1 22 2012 0 658 519593 4814885 287 22
18:00:24 3/29/2012 3 29 2012 18 657 519721 4814886 286 40
8:00:53 11/22/2010 11 22 2010 8 657 520076 4814887 285 40
22:00:55 11/22/2010 11 22 2010 22 650 520999 4814889 283 40
0:00:47 4/13/2009 4 13 2009 0 634 521305 4814891 282 40
18:00:48 2/14/2009 2 14 2009 18 635 520555 4814888 284 40
18:00:48 3/15/2012 3 15 2012 18 658 519907 4814887 286 40
2:00:32 12/7/2010 12 7 2010 2 646 520640 4814889 284 40
18:01:11 4/16/2012 4 16 2012 18 657 519682 4814886 286 40
16:00:54 4/3/2011 4 3 2011 16 657 519907 4814887 286 40
0:00:55 3/29/2012 3 29 2012 0 674 519857 4814887 286 40
12:00:18 3/30/2009 3 30 2009 12 639 520819 4814890 284 40
18:00:42 3/28/2012 3 28 2012 18 679 520785 4814890 284 40
18:00:53 5/6/2009 5 6 2009 18 640 519843 4814887 286 40
2:00:47 12/24/2010 12 24 2010 2 641 519615 4814886 286 40
14:00:53 4/16/2012 4 16 2012 14 672 519999 4814887 286 40
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14:01:09 3/17/2011 3 17 2011 14 647 519937 4814887 286 40
22:01:19 11/22/2010 11 22 2010 22 801 520994 4814890 283 40
14:00:54 3/27/2011 3 27 2011 14 650 521043 4814891 283 40
18:00:48 12/8/2010 12 8 2010 18 653 520679 4814890 284 40
8:01:11 2/23/2014 2 23 2014 8 679 521063 4814891 283 40
14:00:47 3/3/2009 3 3 2009 14 634 520354 4814889 285 40
18:00:49 3/26/2012 3 26 2012 18 657 520707 4814890 284 40
8:01:18 3/22/2011 3 22 2011 8 657 520650 4814890 284 40
14:00:55 2/15/2014 2 15 2014 14 914 520851 4814891 283 40
6:00:54 12/7/2010 12 7 2010 6 646 520679 4814890 284 40
6:00:47 12/7/2010 12 7 2010 6 653 521153 4814892 283 40
16:00:15 12/30/2011 12 30 2011 16 657 519926 4814888 286 40
18:00:42 2/1/2010 2 1 2010 18 646 520578 4814890 284 40
4:00:53 1/17/2012 1 17 2012 4 657 519599 4814887 287 22
2:00:38 3/31/2010 3 31 2010 2 650 521003 4814892 283 40
18:00:48 1/25/2013 1 25 2013 18 658 519673 4814888 286 40
4:00:53 1/27/2010 1 27 2010 4 646 521109 4814892 283 40
10:00:47 3/30/2010 3 30 2010 10 657 520585 4814890 284 40
10:00:41 2/21/2011 2 21 2011 10 653 520788 4814891 284 40
8:00:55 1/5/2012 1 5 2012 8 657 519621 4814888 286 40
6:00:55 3/29/2014 3 29 2014 6 917 521062 4814892 283 40
8:00:53 4/14/2011 4 14 2011 8 667 520022 4814889 285 40
18:00:54 3/5/2011 3 5 2011 18 647 520544 4814891 284 40
0:00:46 3/17/2009 3 17 2009 0 639 520815 4814891 284 40
4:00:23 1/6/2012 1 6 2012 4 657 519594 4814888 287 22
2:00:50 3/22/2013 3 22 2013 2 657 519737 4814888 286 40
10:00:56 3/21/2012 3 21 2012 10 641 520477 4814891 284 40
22:00:49 1/3/2012 1 3 2012 22 657 519620 4814888 286 40
16:00:37 3/26/2011 3 26 2011 16 657 520841 4814892 283 40
14:00:41 4/2/2011 4 2 2011 14 657 519906 4814889 286 40
16:00:49 4/2/2011 4 2 2011 16 653 519988 4814890 286 40
14:00:44 3/30/2009 3 30 2009 14 639 520877 4814892 283 40
16:00:54 3/26/2012 3 26 2012 16 657 520705 4814892 284 40
4:00:27 3/22/2011 3 22 2011 4 641 520962 4814893 283 40
4:00:53 3/31/2010 3 31 2010 4 654 520900 4814893 283 40
18:00:47 3/4/2012 3 4 2012 18 657 520892 4814893 283 40
10:12:23 12/29/2011 12 29 2011 10 657 520260 4814891 285 40
10:00:54 3/30/2009 3 30 2009 10 639 520833 4814893 283 40
10:01:07 3/31/2010 3 31 2010 10 647 520656 4814892 284 40
20:00:27 3/16/2013 3 16 2013 20 671 520791 4814893 284 40
6:00:54 3/30/2012 3 30 2012 6 674 521023 4814893 283 40
14:00:50 3/28/2012 3 28 2012 14 672 519728 4814890 286 40
6:00:45 12/29/2010 12 29 2010 6 657 519570 4814889 287 22
16:01:40 3/16/2009 3 16 2009 16 641 520877 4814893 283 40
16:00:48 4/9/2012 4 9 2012 16 665 520307 4814892 285 40
12:01:12 3/30/2011 3 30 2011 12 647 520297 4814892 285 40
8:01:26 12/11/2009 12 11 2009 8 646 520652 4814893 284 40
2:00:53 1/22/2012 1 22 2012 2 658 519595 4814890 287 22
14:00:41 2/6/2009 2 6 2009 14 634 520896 4814894 283 40
10:00:50 4/12/2012 4 12 2012 10 657 520346 4814892 285 40
18:00:42 3/31/2009 3 31 2009 18 637 520524 4814893 284 40
14:00:12 2/20/2011 2 20 2011 14 641 520776 4814894 284 40
10:00:54 3/24/2012 3 24 2012 10 675 520388 4814893 285 40
14:00:25 4/11/2011 4 11 2011 14 641 519641 4814891 286 40
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4:00:54 3/19/2012 3 19 2012 4 665 519731 4814891 286 40
14:00:54 3/31/2010 3 31 2010 14 656 520598 4814894 284 40
14:00:41 3/13/2013 3 13 2013 14 677 520497 4814894 284 40
12:00:54 3/20/2014 3 20 2014 12 914 520068 4814892 285 40
2:00:47 12/8/2010 12 8 2010 2 657 519513 4814891 287 22
18:00:56 12/18/2013 12 18 2013 18 658 519719 4814892 286 40
10:00:26 1/10/2013 1 10 2013 10 657 519829 4814892 286 40
8:00:53 12/3/2010 12 3 2010 8 646 520625 4814894 284 40
4:00:53 1/22/2013 1 22 2013 4 675 521251 4814896 282 40
8:00:48 3/29/2009 3 29 2009 8 641 520620 4814894 284 40
6:00:54 3/31/2010 3 31 2010 6 654 520899 4814895 283 40
8:00:35 4/12/2012 4 12 2012 8 657 520341 4814894 285 40
4:00:47 11/23/2010 11 23 2010 4 646 520584 4814895 284 40
22:01:11 4/8/2012 4 8 2012 22 665 520906 4814896 283 40
18:00:24 12/3/2010 12 3 2010 18 801 520700 4814895 284 40
2:00:47 1/9/2013 1 9 2013 2 657 519704 4814892 286 40
6:01:04 1/27/2010 1 27 2010 6 646 521122 4814896 283 40
16:00:26 4/11/2011 4 11 2011 16 641 519643 4814892 286 40
18:00:41 12/8/2009 12 8 2009 18 646 520106 4814893 285 40
2:00:53 4/10/2014 4 10 2014 2 679 520908 4814896 283 40
12:00:45 4/14/2010 4 14 2010 12 656 520138 4814894 285 40
0:18:56 12/30/2013 12 30 2013 0 657 519605 4814892 287 22
20:01:11 12/26/2011 12 26 2011 20 658 520688 4814896 284 40
18:00:54 1/30/2013 1 30 2013 18 658 519601 4814892 287 22
20:00:54 12/10/2013 12 10 2013 20 671 520341 4814895 285 40
10:00:48 3/15/2012 3 15 2012 10 658 520209 4814894 285 40
20:00:54 2/10/2012 2 10 2012 20 657 521116 4814897 283 40
2:00:47 11/19/2010 11 19 2010 2 654 520617 4814896 284 40
12:00:30 12/10/2010 12 10 2010 12 657 519830 4814893 286 40
22:00:44 4/20/2012 4 20 2012 22 657 519725 4814893 286 40
12:00:47 3/13/2013 3 13 2013 12 671 520603 4814896 284 40
2:00:55 3/22/2011 3 22 2011 2 641 520964 4814897 283 40
0:00:48 3/31/2010 3 31 2010 0 654 520893 4814897 283 40
0:00:29 1/31/2010 1 31 2010 0 646 520310 4814895 285 40
12:00:53 2/20/2011 2 20 2011 12 641 520775 4814896 284 40
12:00:41 3/31/2010 3 31 2010 12 643 520685 4814896 284 40
18:40:48 4/2/2014 4 2 2014 18 657 519676 4814893 286 40
8:00:46 4/22/2010 4 22 2010 8 657 520229 4814895 285 40
12:00:53 3/21/2013 3 21 2013 12 677 520773 4814897 284 40
16:00:47 2/19/2009 2 19 2009 16 635 520670 4814897 284 40
0:00:24 3/6/2011 3 6 2011 0 650 521048 4814898 283 40
14:00:26 12/29/2010 12 29 2010 14 654 519703 4814894 286 40
16:00:55 4/27/2011 4 27 2011 16 665 520527 4814896 284 40
12:00:48 2/3/2009 2 3 2009 12 634 520714 4814897 284 40
20:00:23 3/26/2012 3 26 2012 20 657 520654 4814897 284 40
6:00:24 1/20/2011 1 20 2011 6 653 520786 4814897 284 40
6:00:28 4/10/2014 4 10 2014 6 679 520894 4814898 283 40
6:00:44 11/25/2010 11 25 2010 6 653 520408 4814896 285 40
16:00:33 3/12/2012 3 12 2012 16 658 520660 4814897 284 40
14:00:35 3/11/2011 3 11 2011 14 641 520843 4814897 283 40
6:00:34 3/27/2012 3 27 2012 6 657 520888 4814898 283 40
10:00:49 3/19/2009 3 19 2009 10 635 520141 4814895 285 40
2:00:54 4/6/2011 4 6 2011 2 657 520562 4814897 284 40
8:00:41 4/15/2011 4 15 2011 8 657 520356 4814896 285 40
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12:00:42 3/12/2012 3 12 2012 12 658 520658 4814897 284 40
10:00:41 3/24/2012 3 24 2012 10 658 520252 4814896 285 40
6:00:43 3/22/2011 3 22 2011 6 641 520965 4814898 283 40
18:00:56 4/2/2011 4 2 2011 18 657 519905 4814895 286 40
8:00:24 4/4/2011 4 4 2011 8 653 519764 4814895 286 40
18:00:56 1/17/2011 1 17 2011 18 653 520737 4814898 284 40
14:00:33 4/26/2011 4 26 2011 14 657 520117 4814896 285 40
16:01:11 4/12/2011 4 12 2011 16 657 519714 4814895 286 40
18:00:50 11/20/2010 11 20 2010 18 638 519849 4814895 286 40
22:00:53 4/18/2012 4 18 2012 22 657 519698 4814895 286 40
6:34:23 5/10/2013 5 10 2013 6 657 521615 4814901 282 40
2:00:48 1/20/2011 1 20 2011 2 653 520784 4814899 284 40
0:00:48 1/20/2011 1 20 2011 0 653 520784 4814899 284 40
14:00:43 2/3/2009 2 3 2009 14 635 520680 4814899 284 40
4:00:53 2/23/2014 2 23 2014 4 671 521154 4814900 283 40
19:08:48 12/7/2013 12 7 2013 19 657 519772 4814896 286 40
10:01:51 3/21/2013 3 21 2013 10 677 520771 4814899 284 40
16:00:26 3/31/2009 3 31 2009 16 643 520537 4814898 284 40
18:00:47 4/13/2012 4 13 2012 18 657 520548 4814898 284 40
22:00:48 1/6/2010 1 6 2010 22 646 520599 4814899 284 40
4:00:53 4/17/2009 4 17 2009 4 639 520428 4814898 284 40
18:01:43 4/28/2010 4 28 2010 18 654 520544 4814899 284 40
12:13:28 2/24/2014 2 24 2014 12 657 520581 4814899 284 40
10:00:48 3/30/2011 3 30 2011 10 657 520615 4814899 284 40
4:01:24 2/25/2009 2 25 2009 4 635 520849 4814900 283 40
18:00:48 2/16/2013 2 16 2013 18 657 520559 4814899 284 40
16:00:48 3/2/2011 3 2 2011 16 647 519736 4814897 286 40
18:00:45 1/5/2012 1 5 2012 18 657 519609 4814896 287 22
6:34:56 3/2/2014 3 2 2014 6 657 520913 4814900 283 40
18:52:13 4/5/2014 4 5 2014 18 657 520577 4814899 284 40
12:00:50 4/13/2010 4 13 2010 12 657 520721 4814900 284 40
16:00:50 12/29/2010 12 29 2010 16 653 519698 4814897 286 40
6:00:55 12/29/2010 12 29 2010 6 654 519611 4814897 287 22
16:00:38 3/10/2011 3 10 2011 16 641 521081 4814901 283 40
18:00:48 3/26/2012 3 26 2012 18 672 520835 4814901 283 40
22:48:56 4/13/2013 4 13 2013 22 657 521100 4814901 283 40
12:00:53 3/13/2013 3 13 2013 12 677 520497 4814900 284 40
16:00:23 2/2/2009 2 2 2009 16 635 520974 4814901 283 40
18:00:50 3/14/2013 3 14 2013 18 657 519660 4814897 286 40
8:00:41 3/22/2011 3 22 2011 8 647 520588 4814900 284 40
8:00:45 11/30/2011 11 30 2011 8 655 519816 4814898 286 40
10:00:54 12/3/2010 12 3 2010 10 657 519838 4814898 286 40
12:00:50 4/23/2010 4 23 2010 12 657 519997 4814898 286 40
8:00:55 4/14/2010 4 14 2010 8 646 520422 4814900 284 40
18:00:42 3/28/2012 3 28 2012 18 673 519817 4814898 286 40
14:00:41 3/12/2012 3 12 2012 14 658 520646 4814901 284 40
4:00:48 1/16/2012 1 16 2012 4 657 519557 4814897 287 22
12:00:55 4/10/2011 4 10 2011 12 641 520762 4814901 284 40
20:00:25 12/27/2011 12 27 2011 20 658 520564 4814900 284 40
8:00:26 12/29/2010 12 29 2010 8 654 519611 4814898 287 22
12:00:50 3/7/2014 3 7 2014 12 909 520579 4814901 284 40
14:00:47 3/1/2011 3 1 2011 14 647 519907 4814899 286 40
8:00:44 3/17/2012 3 17 2012 8 658 519772 4814898 286 40
8:01:23 3/28/2012 3 28 2012 8 672 520283 4814900 285 40
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8:00:55 4/18/2012 4 18 2012 8 672 520464 4814900 284 40
2:01:11 4/2/2012 4 2 2012 2 674 521364 4814903 282 40
0:00:50 2/4/2011 2 4 2011 0 653 521006 4814902 283 40
14:00:32 2/24/2010 2 24 2010 14 641 520865 4814902 283 40
4:00:50 1/20/2011 1 20 2011 4 653 520783 4814902 284 40
2:00:50 3/31/2009 3 31 2009 2 647 520885 4814902 283 40
16:00:21 4/9/2010 4 9 2010 16 657 520070 4814900 285 40
2:00:53 2/23/2014 2 23 2014 2 671 521154 4814903 283 40
10:00:46 3/24/2012 3 24 2012 10 657 520353 4814901 285 40
4:00:56 4/10/2014 4 10 2014 4 679 520895 4814902 283 40
18:00:54 4/13/2012 4 13 2012 18 674 520145 4814900 285 40
22:00:54 3/3/2011 3 3 2011 22 657 520763 4814902 284 40
8:00:25 2/5/2011 2 5 2011 8 653 520823 4814902 284 40
20:00:54 1/5/2012 1 5 2012 20 657 519784 4814899 286 40
18:00:54 4/5/2011 4 5 2011 18 657 519960 4814900 286 40
16:00:53 3/16/2009 3 16 2009 16 638 520913 4814903 283 40
2:00:47 3/27/2012 3 27 2012 2 665 520925 4814903 283 40
18:00:42 2/13/2011 2 13 2011 18 653 520855 4814903 283 40
2:00:50 4/16/2011 4 16 2011 2 801 520739 4814902 284 40
14:00:40 3/29/2010 3 29 2010 14 646 520053 4814900 285 40
6:00:53 2/9/2011 2 9 2011 6 653 520300 4814901 285 40
22:00:57 3/5/2011 3 5 2011 22 650 521054 4814904 283 40
2:00:23 2/4/2011 2 4 2011 2 653 521037 4814904 283 40
2:00:57 11/21/2010 11 21 2010 2 646 520577 4814902 284 40
0:01:30 4/24/2010 4 24 2010 0 657 521326 4814905 282 40
0:00:26 3/17/2009 3 17 2009 0 635 520722 4814903 284 40
0:00:30 2/7/2009 2 7 2009 0 635 521027 4814904 283 40
12:00:44 4/11/2011 4 11 2011 12 647 519687 4814900 286 40
16:00:57 12/13/2010 12 13 2010 16 641 520102 4814901 285 40
0:00:53 1/7/2010 1 7 2010 0 646 520593 4814903 284 40
8:00:55 3/27/2012 3 27 2012 8 665 520762 4814903 284 40
4:00:26 2/7/2009 2 7 2009 4 635 521028 4814904 283 40
12:44:55 3/4/2014 3 4 2014 12 657 520453 4814903 284 40
4:01:13 4/11/2013 4 11 2013 4 671 520984 4814904 283 40
22:00:54 4/21/2010 4 21 2010 22 656 521026 4814905 283 40
4:00:41 1/17/2012 1 17 2012 4 658 521069 4814905 283 40
22:00:54 12/6/2010 12 6 2010 22 646 520614 4814903 284 40
14:00:53 3/14/2011 3 14 2011 14 657 520503 4814903 284 40
4:00:55 4/10/2011 4 10 2011 4 667 520357 4814903 285 40
16:51:55 4/14/2013 4 14 2013 16 657 520797 4814904 284 40
16:00:23 2/20/2009 2 20 2009 16 635 519943 4814902 286 40
14:00:53 2/24/2014 2 24 2014 14 679 520614 4814904 284 40
22:00:39 1/5/2012 1 5 2012 22 657 519782 4814902 286 40
2:00:54 4/16/2011 4 16 2011 2 667 520787 4814905 284 40
10:00:41 4/16/2011 4 16 2011 10 667 520186 4814903 285 40
14:00:27 11/24/2010 11 24 2010 14 653 519667 4814901 286 40
6:00:42 12/3/2010 12 3 2010 6 641 520917 4814905 283 40
14:00:43 2/24/2012 2 24 2012 14 657 520663 4814904 284 40
14:00:43 1/24/2013 1 24 2013 14 665 520049 4814903 285 40
18:00:42 4/20/2009 4 20 2009 18 639 521017 4814906 283 40
6:00:21 11/25/2010 11 25 2010 6 657 520385 4814904 285 40
10:00:53 3/27/2012 3 27 2012 10 672 520552 4814904 284 40
4:00:54 4/19/2012 4 19 2012 4 674 520879 4814905 283 40
6:00:41 4/17/2009 4 17 2009 6 639 520427 4814904 284 40
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12:00:47 4/2/2009 4 2 2009 12 637 520738 4814905 284 40
8:00:47 3/15/2013 3 15 2013 8 671 520645 4814905 284 40
14:00:53 4/3/2010 4 3 2010 14 656 520699 4814905 284 40
18:00:54 3/11/2012 3 11 2012 18 641 521132 4814907 283 40
18:00:19 4/14/2011 4 14 2011 18 657 520526 4814905 284 40
6:00:43 1/17/2012 1 17 2012 6 658 521070 4814906 283 40
2:00:53 1/17/2012 1 17 2012 2 658 521067 4814907 283 40
10:00:12 3/9/2009 3 9 2009 10 634 520512 4814905 284 40
4:01:06 4/8/2010 4 8 2010 4 657 521359 4814908 282 40
10:01:12 4/10/2011 4 10 2011 10 641 520764 4814906 284 40
4:00:55 3/27/2012 3 27 2012 4 665 520911 4814906 283 40
0:00:47 1/20/2012 1 20 2012 0 657 519602 4814902 287 22
12:00:37 3/23/2012 3 23 2012 12 665 520047 4814904 285 40
0:00:54 12/7/2010 12 7 2010 0 646 520623 4814906 284 40
8:00:39 12/3/2010 12 3 2010 8 801 520697 4814906 284 40
12:00:53 12/12/2009 12 12 2009 12 639 519739 4814903 286 40
4:00:47 4/16/2011 4 16 2011 4 667 520786 4814906 284 40
8:00:42 3/22/2009 3 22 2009 8 641 520648 4814906 284 40
10:01:12 12/10/2010 12 10 2010 10 657 519822 4814904 286 40
6:00:50 11/22/2010 11 22 2010 6 650 520611 4814906 284 40
6:00:53 2/7/2009 2 7 2009 6 635 521026 4814908 283 40
10:00:42 3/19/2012 3 19 2012 10 657 520081 4814905 285 40
16:00:37 4/2/2011 4 2 2011 16 657 519895 4814904 286 40
22:01:11 3/18/2011 3 18 2011 22 653 521096 4814908 283 40
17:58:56 5/1/2013 5 1 2013 17 657 520979 4814908 283 40
6:00:41 3/4/2011 3 4 2011 6 653 520656 4814907 284 40
0:00:48 12/24/2010 12 24 2010 0 641 519612 4814904 287 22
14:00:52 12/12/2009 12 12 2009 14 639 519736 4814904 286 40
18:00:54 4/19/2012 4 19 2012 18 671 520138 4814906 285 40
10:18:56 4/5/2013 4 5 2013 10 657 520595 4814907 284 40
14:00:50 3/14/2012 3 14 2012 14 657 520379 4814907 285 40
14:00:42 3/14/2012 3 14 2012 14 658 520323 4814906 285 40
6:00:42 3/21/2013 3 21 2013 6 658 520771 4814908 284 40
10:00:56 3/14/2012 3 14 2012 10 657 520383 4814907 285 40
18:00:23 3/20/2009 3 20 2009 18 641 520552 4814907 284 40
17:55:17 4/30/2013 4 30 2013 17 657 520598 4814908 284 40
6:00:53 1/16/2012 1 16 2012 6 657 519608 4814905 287 22
18:00:54 2/6/2009 2 6 2009 18 634 520909 4814909 283 40
14:00:53 12/12/2010 12 12 2010 14 657 519823 4814906 286 40
14:00:55 4/14/2010 4 14 2010 14 656 520122 4814907 285 40
16:01:09 4/1/2010 4 1 2010 16 643 519945 4814906 286 40
18:00:42 12/12/2010 12 12 2010 18 650 520712 4814908 284 40
2:00:50 11/22/2010 11 22 2010 2 640 519821 4814906 286 40
8:00:50 4/1/2010 4 1 2010 8 656 520662 4814908 284 40
6:00:54 4/8/2010 4 8 2010 6 657 521362 4814911 282 40
6:00:55 4/16/2011 4 16 2011 6 667 520786 4814909 284 40
16:00:45 4/19/2010 4 19 2010 16 656 520016 4814907 286 40
2:00:47 4/5/2010 4 5 2010 2 643 520685 4814909 284 40
8:00:35 3/31/2009 3 31 2009 8 643 520756 4814909 284 40
10:00:42 3/23/2012 3 23 2012 10 665 520043 4814907 285 40
16:00:41 2/6/2009 2 6 2009 16 634 520904 4814910 283 40
4:00:48 12/4/2011 12 4 2011 4 655 520585 4814909 284 40
12:00:56 11/20/2010 11 20 2010 12 646 519776 4814906 286 40
10:00:38 3/24/2012 3 24 2012 10 665 520357 4814908 285 40
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4:00:54 4/5/2010 4 5 2010 4 643 520685 4814909 284 40
12:01:11 2/24/2014 2 24 2014 12 679 520603 4814909 284 40
6:01:12 4/19/2012 4 19 2012 6 674 520866 4814910 283 40
16:00:55 11/24/2010 11 24 2010 16 653 519664 4814906 286 40
0:00:31 2/23/2014 2 23 2014 0 671 521151 4814911 283 40
10:00:42 3/23/2012 3 23 2012 10 658 520096 4814908 285 40
20:00:54 3/15/2012 3 15 2012 20 657 520644 4814910 284 40
2:00:43 3/17/2013 3 17 2013 2 657 520952 4814911 283 40
2:01:12 12/3/2010 12 3 2010 2 641 520913 4814911 283 40
22:00:54 2/6/2009 2 6 2009 22 635 521028 4814911 283 40
20:00:50 12/30/2011 12 30 2011 20 658 519730 4814907 286 40
10:01:18 3/16/2012 3 16 2012 10 641 520247 4814909 285 40
16:00:32 3/11/2011 3 11 2011 16 647 520561 4814910 284 40
4:00:24 4/1/2011 4 1 2011 4 659 520835 4814911 283 40
16:00:49 4/4/2010 4 4 2010 16 643 520152 4814909 285 40
10:00:42 3/12/2012 3 12 2012 10 665 520720 4814910 284 40
4:00:42 3/17/2011 3 17 2011 4 659 520755 4814911 284 40
14:00:49 12/10/2010 12 10 2010 14 657 519824 4814908 286 40
1:02:42 12/6/2013 12 6 2013 1 657 520472 4814910 284 40
14:00:47 12/14/2010 12 14 2010 14 646 520140 4814909 285 40
4:00:54 3/4/2011 3 4 2011 4 653 520654 4814911 284 40
2:00:26 11/30/2012 11 30 2012 2 670 520820 4814911 284 40
16:01:25 2/22/2012 2 22 2012 16 657 520412 4814910 285 40
12:00:49 3/14/2012 3 14 2012 12 658 520322 4814910 285 40
8:00:54 4/9/2011 4 9 2011 8 647 520869 4814912 283 40
16:00:51 12/12/2009 12 12 2009 16 639 519865 4814909 286 40
12:00:18 2/3/2009 2 3 2009 12 635 520736 4814911 284 40
6:00:31 3/28/2011 3 28 2011 6 650 521014 4814912 283 40
0:25:44 4/28/2014 4 28 2014 0 657 519699 4814908 286 40
16:00:54 2/22/2014 2 22 2014 16 679 521172 4814913 283 40
9:00:44 4/1/2010 4 1 2010 9 801 520652 4814912 284 40
10:00:41 3/24/2012 3 24 2012 10 674 520204 4814910 285 40
8:00:53 4/30/2010 4 30 2010 8 657 520441 4814911 284 40
6:00:54 4/11/2013 4 11 2013 6 671 520924 4814913 283 40
6:00:14 3/12/2012 3 12 2012 6 658 521091 4814914 283 40
18:00:48 4/25/2010 4 25 2010 18 643 520342 4814912 285 40
22:00:32 2/6/2010 2 6 2010 22 647 519519 4814909 287 22
4:00:48 12/3/2010 12 3 2010 4 641 520924 4814914 283 40
14:00:53 3/25/2011 3 25 2011 14 653 520527 4814913 284 40
7:37:11 3/19/2014 3 19 2014 7 657 520704 4814913 284 40
14:00:41 3/17/2012 3 17 2012 14 657 519715 4814910 286 40
16:00:26 12/29/2010 12 29 2010 16 654 519698 4814910 286 40
10:00:52 4/14/2011 4 14 2011 10 657 520279 4814912 285 40
6:00:54 3/27/2012 3 27 2012 6 665 520886 4814914 283 40
4:00:48 3/12/2012 3 12 2012 4 658 521081 4814914 283 40
16:00:42 4/14/2012 4 14 2012 16 674 520054 4814911 285 40
2:00:55 4/30/2010 4 30 2010 2 640 519758 4814911 286 40
12:00:28 4/13/2010 4 13 2010 12 656 520706 4814913 284 40
12:00:55 3/29/2012 3 29 2012 12 672 520120 4814912 285 40
22:00:53 4/22/2010 4 22 2010 22 656 520825 4814914 283 40
2:00:42 1/31/2013 1 31 2013 2 658 519496 4814910 287 22
12:00:54 2/22/2014 2 22 2014 12 914 520803 4814914 284 40
12:00:47 11/24/2010 11 24 2010 12 657 519905 4814911 286 40
12:00:41 3/14/2012 3 14 2012 12 657 520378 4814913 285 40
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6:00:54 12/17/2010 12 17 2010 6 653 521042 4814915 283 40
0:00:54 4/13/2012 4 13 2012 0 674 520958 4814915 283 40
18:00:52 11/27/2011 11 27 2011 18 655 519709 4814912 286 40
6:00:48 3/6/2011 3 6 2011 6 654 520894 4814915 283 40
12:00:26 3/16/2011 3 16 2011 12 647 520252 4814913 285 40
22:00:43 3/25/2012 3 25 2012 22 658 520613 4814915 284 40
18:00:23 4/20/2012 4 20 2012 18 657 519739 4814912 286 40
10:00:53 3/27/2012 3 27 2012 10 671 520546 4814915 284 40
12:00:55 3/9/2014 3 9 2014 12 909 519973 4814913 286 40
22:00:26 3/26/2012 3 26 2012 22 665 520896 4814916 283 40
16:00:43 4/26/2008 4 26 2008 16 636 520484 4814915 284 40
6:00:47 3/4/2011 3 4 2011 6 657 520778 4814916 284 40
16:00:49 4/26/2011 4 26 2011 16 657 520124 4814914 285 40
0:00:38 11/30/2012 11 30 2012 0 670 520894 4814916 283 40
2:00:53 2/14/2013 2 14 2013 2 657 520903 4814916 283 40
14:00:43 2/1/2009 2 1 2009 14 634 520838 4814916 283 40
0:00:54 11/30/2011 11 30 2011 0 655 520717 4814916 284 40
14:00:43 2/4/2009 2 4 2009 14 635 521081 4814917 283 40
8:00:47 3/29/2012 3 29 2012 8 665 520585 4814915 284 40
12:00:47 2/7/2009 2 7 2009 12 634 520701 4814916 284 40
12:00:18 3/21/2011 3 21 2011 12 657 520623 4814916 284 40
14:00:54 3/31/2009 3 31 2009 14 640 520910 4814917 283 40
14:00:41 2/13/2009 2 13 2009 14 635 520772 4814916 284 40
12:01:12 4/2/2009 4 2 2009 12 641 520744 4814916 284 40
22:00:48 3/22/2012 3 22 2012 22 657 519732 4814913 286 40
14:00:54 12/12/2010 12 12 2010 14 646 519797 4814913 286 40
4:00:26 12/31/2011 12 31 2011 4 658 519712 4814913 286 40
22:01:12 3/26/2011 3 26 2011 22 647 521343 4814918 282 40
0:00:39 11/23/2010 11 23 2010 0 647 520422 4814916 284 40
6:00:53 3/28/2011 3 28 2011 6 665 521054 4814918 283 40
16:00:56 3/29/2012 3 29 2012 16 657 519731 4814914 286 40
6:38:55 4/2/2014 4 2 2014 6 657 520883 4814917 283 40
6:00:47 4/4/2011 4 4 2011 6 657 520943 4814918 283 40
16:00:54 3/28/2012 3 28 2012 16 657 519744 4814914 286 40
18:33:24 3/1/2014 3 1 2014 18 657 520969 4814918 283 40
22:00:46 2/22/2012 2 22 2012 22 657 520757 4814917 284 40
12:00:54 4/14/2010 4 14 2010 12 657 520059 4814915 285 40
18:00:56 2/6/2010 2 6 2010 18 647 519523 4814914 287 22
4:00:55 3/4/2011 3 4 2011 4 657 520778 4814918 284 40
6:00:56 2/5/2011 2 5 2011 6 653 521044 4814919 283 40
14:00:53 3/17/2013 3 17 2013 14 677 520734 4814918 284 40
0:00:47 3/6/2011 3 6 2011 0 654 521208 4814919 283 40
18:00:49 3/28/2012 3 28 2012 18 657 519736 4814915 286 40
4:00:53 3/29/2012 3 29 2012 4 657 519849 4814915 286 40
12:00:43 11/20/2010 11 20 2010 12 657 519755 4814915 286 40
8:00:54 4/6/2011 4 6 2011 8 647 520275 4814917 285 40
2:00:53 3/30/2009 3 30 2009 2 639 521164 4814919 283 40
6:00:54 4/23/2012 4 23 2012 6 657 521009 4814919 283 40
12:00:44 3/4/2009 3 4 2009 12 634 520306 4814917 285 40
14:00:42 3/16/2011 3 16 2011 14 657 520264 4814917 285 40
10:00:42 3/21/2012 3 21 2012 10 658 520375 4814917 285 40
14:00:47 3/29/2012 3 29 2012 14 657 519760 4814915 286 40
4:00:47 3/28/2011 3 28 2011 4 665 521054 4814919 283 40
18:00:52 2/10/2012 2 10 2012 18 657 521100 4814919 283 40
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18:00:49 1/26/2013 1 26 2013 18 657 519675 4814915 286 40
22:00:31 2/10/2012 2 10 2012 22 657 521016 4814919 283 40
2:00:53 3/4/2011 3 4 2011 2 657 520776 4814919 284 40
10:01:24 12/1/2009 12 1 2009 10 638 519758 4814916 286 40
10:00:54 2/1/2010 2 1 2010 10 646 520588 4814918 284 40
16:00:56 2/23/2010 2 23 2010 16 641 521056 4814920 283 40
16:00:54 2/1/2009 2 1 2009 16 634 520836 4814919 283 40
18:00:54 2/4/2010 2 4 2010 18 647 520351 4814918 285 40
22:00:23 12/30/2011 12 30 2011 22 658 519728 4814916 286 40
18:00:47 4/8/2011 4 8 2011 18 657 520886 4814919 283 40
20:00:54 1/30/2013 1 30 2013 20 658 519562 4814915 287 22
18:00:55 2/4/2010 2 4 2010 18 646 520629 4814919 284 40
8:00:54 3/27/2012 3 27 2012 8 673 520798 4814919 284 40
18:00:41 3/12/2009 3 12 2009 18 641 520237 4814918 285 40
10:00:47 4/17/2010 4 17 2010 10 656 520285 4814918 285 40
18:01:00 12/3/2010 12 3 2010 18 801 520740 4814919 284 40
18:00:54 4/11/2011 4 11 2011 18 657 519742 4814917 286 40
4:01:04 3/6/2011 3 6 2011 4 654 520895 4814920 283 40
2:00:43 2/5/2011 2 5 2011 2 653 520625 4814919 284 40
0:00:41 4/30/2009 4 30 2009 0 639 521140 4814921 283 40
10:00:29 3/27/2012 3 27 2012 10 674 520629 4814920 284 40
16:00:50 3/31/2010 3 31 2010 16 657 520561 4814919 284 40
8:00:48 12/9/2010 12 9 2010 8 653 520711 4814920 284 40
0:01:18 2/23/2012 2 23 2012 0 657 520782 4814920 284 40
16:00:56 3/16/2011 3 16 2011 16 657 520263 4814919 285 40
10:01:20 4/18/2012 4 18 2012 10 671 520334 4814919 285 40
6:00:48 4/16/2011 4 16 2011 6 801 520743 4814920 284 40
12:00:47 3/31/2010 3 31 2010 12 656 520594 4814920 284 40
14:00:48 2/4/2009 2 4 2009 14 634 520939 4814921 283 40
8:00:54 2/23/2014 2 23 2014 8 914 520798 4814921 284 40
8:01:12 2/25/2009 2 25 2009 8 635 520824 4814921 283 40
8:00:42 4/26/2011 4 26 2011 8 665 520584 4814920 284 40
22:00:53 3/28/2012 3 28 2012 22 679 520971 4814922 283 40
4:00:42 4/16/2011 4 16 2011 4 801 520743 4814921 284 40
18:00:53 2/15/2013 2 15 2013 18 657 519558 4814917 287 22
0:00:41 3/23/2012 3 23 2012 0 657 519734 4814918 286 40
12:00:53 12/28/2010 12 28 2010 12 657 520211 4814920 285 40
13:25:47 2/16/2014 2 16 2014 13 657 520533 4814921 284 40
16:00:54 4/20/2013 4 20 2013 16 679 520604 4814921 284 40
12:01:23 1/23/2011 1 23 2011 12 655 520503 4814921 284 40
6:00:53 2/23/2014 2 23 2014 6 914 520799 4814922 284 40
16:00:53 1/27/2013 1 27 2013 16 675 520590 4814921 284 40
10:00:37 3/26/2012 3 26 2012 10 665 520731 4814922 284 40
10:00:30 3/26/2012 3 26 2012 10 673 520695 4814922 284 40
8:00:47 12/27/2011 12 27 2011 8 658 520842 4814922 283 40
8:00:36 3/31/2009 3 31 2009 8 647 520816 4814922 284 40
8:00:50 3/29/2009 3 29 2009 8 640 520613 4814921 284 40
10:00:53 3/31/2010 3 31 2010 10 643 520687 4814922 284 40
3:00:44 3/31/2010 3 31 2010 3 801 520913 4814922 283 40
12:00:48 3/14/2011 3 14 2011 12 641 520496 4814921 284 40
2:00:53 3/19/2012 3 19 2012 2 665 519738 4814919 286 40
8:01:05 3/10/2014 3 10 2014 8 909 520556 4814922 284 40
18:00:37 4/19/2010 4 19 2010 18 657 519996 4814920 286 40
4:00:52 1/25/2012 1 25 2012 4 657 519491 4814919 280 40
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12:00:44 4/14/2010 4 14 2010 12 653 520030 4814920 285 40
6:00:53 3/19/2012 3 19 2012 6 665 519777 4814920 286 40
8:00:32 12/5/2010 12 5 2010 8 657 520208 4814921 285 40
6:00:50 3/31/2010 3 31 2010 6 801 520911 4814923 283 40
14:00:31 3/4/2009 3 4 2009 14 634 520314 4814922 285 40
4:00:47 2/14/2009 2 14 2009 4 635 520514 4814922 284 40
6:00:53 12/3/2010 12 3 2010 6 801 520904 4814924 283 40
4:01:12 2/21/2014 2 21 2014 4 916 520893 4814924 283 40
2:00:26 3/26/2011 3 26 2011 2 653 521111 4814925 283 40
12:00:42 12/3/2010 12 3 2010 12 650 519986 4814921 286 40
8:00:54 1/16/2012 1 16 2012 8 657 519667 4814920 279 40
2:00:44 1/12/2014 1 12 2014 2 658 519444 4814920 280 40
8:00:53 2/11/2012 2 11 2012 8 657 521064 4814925 283 40
12:06:53 3/7/2013 3 7 2013 12 641 520735 4814924 284 40
18:01:04 5/10/2011 5 10 2011 18 657 519874 4814921 279 40
0:00:49 1/31/2013 1 31 2013 0 658 519497 4814920 280 40
10:01:40 2/26/2012 2 26 2012 10 641 520854 4814924 283 40
12:00:48 1/31/2012 1 31 2012 12 657 520668 4814924 284 40
22:00:51 1/30/2010 1 30 2010 22 646 520341 4814923 285 40
18:00:48 4/1/2011 4 1 2011 18 663 520020 4814922 278 40
18:00:44 12/23/2010 12 23 2010 18 655 519507 4814921 280 40
8:00:48 3/14/2012 3 14 2012 8 658 520515 4814924 284 40
6:00:48 3/3/2011 3 3 2011 6 657 519937 4814922 279 40
22:00:47 1/30/2013 1 30 2013 22 658 519547 4814921 280 40
6:00:25 11/22/2010 11 22 2010 6 639 520608 4814924 284 40
17:51:56 3/3/2013 3 3 2013 17 641 520928 4814925 283 40
12:00:53 2/6/2009 2 6 2009 12 634 520849 4814925 283 40
14:00:47 4/14/2010 4 14 2010 14 657 520065 4814923 278 40
16:00:41 4/29/2009 4 29 2009 16 639 520720 4814925 284 40
10:01:06 12/10/2010 12 10 2010 10 646 519797 4814922 279 40
14:00:48 4/13/2011 4 13 2011 14 657 519817 4814922 279 40
17:02:56 4/17/2013 4 17 2013 17 657 520026 4814923 278 40
22:00:54 4/28/2010 4 28 2010 22 657 521019 4814926 283 40
14:00:24 1/31/2012 1 31 2012 14 657 520670 4814925 284 40
0:00:56 4/10/2012 4 10 2012 0 665 520433 4814924 277 40
16:00:53 12/29/2010 12 29 2010 16 655 519813 4814923 279 40
8:00:52 3/31/2009 3 31 2009 8 641 520730 4814925 284 40
10:01:24 3/12/2012 3 12 2012 10 641 520789 4814926 284 40
4:01:11 4/3/2010 4 3 2010 4 657 521417 4814928 282 40
16:00:28 12/31/2011 12 31 2011 16 658 520534 4814925 277 40
4:01:12 2/23/2014 2 23 2014 4 914 520785 4814926 284 40
16:00:53 2/11/2012 2 11 2012 16 657 520850 4814926 283 40
4:00:43 12/4/2013 12 4 2013 4 671     520405  4814925 278     40
6:53:14 1/9/2014        1       9       2014    6       657     519536  4814923 280     40
12:00:23        3/14/2011       3       14      2011    12      657     520543  4814926 277     40
0:00:48 3/27/2011       3       27      2011    0       647     521348  4814928 282     40
10:01:12        2/26/2012       2       26      2012    10      657     520893  4814927 283     40
2:01:12 12/15/2010      12      15      2010    2       646     520648  4814926 277     40
16:00:26        1/27/2013       1       27      2013    16      665     520584  4814926 277     40
6:00:53 3/6/2011        3       6       2011    6       647     520858  4814927 283     40
10:00:12        4/23/2010       4       23      2010    10      643     520424  4814926 277     40
12:00:43        4/13/2011       4       13      2011    12      657     519821  4814924 279     40
22:00:56        3/26/2011       3       26      2011    22      653     521388  4814929 282     40
10:00:54        3/31/2009       3       31      2009    10      637     520549  4814927 277     40
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10:00:48        2/23/2014       2       23      2014    10      916     520860  4814927 276     40
6:00:55 4/19/2012       4       19      2012    6       671     520824  4814927 276     40
8:00:26 3/22/2013       3       22      2013    8       658     520621  4814927 277     40
14:00:55        12/29/2010      12      29      2010    14      655     519817  4814924 279     40
16:00:26        4/14/2011       4       14      2011    16      654     520646  4814927 277     40
12:00:33        3/19/2009       3       19      2009    12      635     520130  4814925 278     40
14:00:42        3/1/2012        3       1       2012    14      657     521050  4814928 283     40
0:00:56 12/28/2011      12      28      2011    0       657     520221  4814926 278     40
22:00:53        3/28/2012       3       28      2012    22      674     519895  4814925 279     40
4:00:42 11/22/2010      11      22      2010    4       640     519796  4814925 279     40
10:01:47        1/11/2013       1       11      2013    10      657     519863  4814925 279     40
2:00:54 2/23/2014       2       23      2014    2       914     520781  4814928 277     40
6:00:53 3/31/2010       3       31      2010    6       646     520903  4814928 276     40
2:00:56 3/31/2010       3       31      2010    2       646     520905  4814928 276     40
10:00:54        2/14/2011       2       14      2011    10      647     520897  4814928 276     40
18:00:41        3/3/2011        3       3       2011    18      654     521233  4814929 282     40
14:00:32        2/27/2011       2       27      2011    14      641     520880  4814928 276     40
16:00:47        3/25/2012       3       25      2012    16      665     520692  4814928 277     40
2:01:43 5/6/2009        5       6       2009    2       640     521019  4814929 283     40
18:00:48        3/19/2011       3       19      2011    18      653     521337  4814930 282     40
4:00:53 3/4/2011        3       4       2011    4       654     520652  4814928 277     40
2:01:48 3/31/2009       3       31      2009    2       639     520804  4814929 277     40
4:00:54 11/23/2010      11      23      2010    4       647     520675  4814929 277     40
4:00:24 4/18/2012       4       18      2012    4       665     520607  4814928 277     40
10:00:48        2/29/2012       2       29      2012    10      657     520898  4814929 276     40
16:00:56        3/21/2011       3       21      2011    16      657     520923  4814929 276     40
10:00:56        12/3/2010       12      3       2010    10      650     519987  4814927 279     40
6:00:53 3/4/2011        3       4       2011    6       654     520650  4814929 277     40
4:00:53 4/19/2012       4       19      2012    4       671     520825  4814929 276     40
4:00:35 1/24/2012       1       24      2012    4       657     519453  4814925 280     40
10:00:14        4/13/2010       4       13      2010    10      657     520713  4814929 277     40
4:01:00 1/9/2011        1       9       2011    4       653     521082  4814930 283     40
14:00:56        1/27/2013       1       27      2013    14      665     520572  4814929 277     40
14:00:47        3/21/2012       3       21      2012    14      658     520160  4814927 278     40
18:00:47        4/23/2010       4       23      2010    18      643     521043  4814930 276     40
4:00:53 3/31/2010       3       31      2010    4       646     520902  4814930 276     40
8:00:53 4/18/2012       4       18      2012    8       674     520496  4814929 277     40
6:00:53 3/22/2013       3       22      2013    6       663     520761  4814929 277     40
16:00:54        12/10/2010      12      10      2010    16      646     519799  4814926 279     40
16:00:28        12/10/2010      12      10      2010    16      657     519803  4814927 279     40
19:16:12        12/9/2013       12      9       2013    19      657     519411  4814926 280     40
6:00:30 1/24/2011       1       24      2011    6       653     520828  4814930 276     40
12:00:46        3/25/2011       3       25      2011    12      653     520501  4814929 277     40
20:00:50        3/26/2012       3       26      2012    20      665     520805  4814930 277     40
13:48:23        3/22/2014       3       22      2014    13      657     519869  4814927 279     40
23:56:14        4/30/2013       4       30      2013    23      657     521136  4814931 283     40
16:00:42        3/30/2014       3       30      2014    16      679     520996  4814931 276     40
0:00:54 3/31/2010       3       31      2010    0       655     520889  4814930 276     40
2:00:18 3/6/2011        3       6       2011    2       654     520889  4814931 276     40
8:00:50 3/22/2013       3       22      2013    8       663     520762  4814930 277     40
4:00:54 3/22/2013       3       22      2013    4       663     520764  4814930 277     40
6:00:37 12/29/2011      12      29      2011    6       658     520607  4814930 277     40
5:01:17 4/17/2013       4       17      2013    5       657     521424  4814933 282     40
4:00:54 2/5/2011        2       5       2011    4       653     520648  4814930 277     40
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10:00:54        3/25/2011       3       25      2011    10      653     520499  4814930 277     40
18:00:52        1/6/2010        1       6       2010    18      646     520471  4814930 277     40
18:00:54        4/20/2010       4       20      2010    18      656     520192  4814930 278     40
4:00:42 2/2/2009        2       2       2009    4       634     520814  4814931 277     40
10:00:54        1/26/2013       1       26      2013    10      657     519714  4814928 279     40
16:00:33        2/27/2012       2       27      2012    16      657     521091  4814933 276     40
6:00:50 11/22/2010      11      22      2010    6       646     520564  4814931 277     40
8:00:43 12/29/2011      12      29      2011    8       658     520609  4814931 277     40
16:00:55        3/1/2011        3       1       2011    16      641     519887  4814929 279     40
13:13:24        4/11/2014       4       11      2014    13      657     520054  4814930 278     40
12:00:47        2/16/2011       2       16      2011    12      647     520347  4814930 278     40
6:00:47 2/25/2009       2       25      2009    6       635     520814  4814932 277     40
8:00:51 1/4/2010        1       4       2010    8       646     520859  4814932 276     40
0:01:11 12/15/2010      12      15      2010    0       646     520648  4814932 277     40
8:01:11 1/17/2011       1       17      2011    8       653     521051  4814933 276     40
8:00:55 3/17/2012       3       17      2012    8       657     519850  4814929 279     40
4:00:48 12/15/2010      12      15      2010    4       654     520507  4814931 277     40
2:00:42 3/15/2011       3       15      2011    2       647     521416  4814934 282     40
4:00:56 4/3/2010        4       3       2010    4       654     521448  4814935 282     40
14:00:41        4/28/2011       4       28      2011    14      654     520243  4814931 278     40
14:00:42        11/22/2010      11      22      2010    14      657     519760  4814929 279     40
12:00:48        3/27/2012       3       27      2012    12      673     520612  4814932 277     40
17:16:25        4/21/2013       4       21      2013    17      657     519772  4814930 279     40
2:00:47 2/2/2009        2       2       2009    2       634     520808  4814933 277     40
16:00:56        3/24/2012       3       24      2012    16      675     520416  4814932 278     40
16:00:55        4/30/2009       4       30      2009    16      639     520013  4814931 279     40
0:00:44 3/31/2010       3       31      2010    0       801     520910  4814933 276     40
0:00:20 3/21/2013       3       21      2013    0       658     520699  4814933 277     40
16:00:43        3/24/2012       3       24      2012    16      674     520076  4814931 278     40
8:00:41 4/13/2012       4       13      2012    8       674     520341  4814932 278     40
16:00:50        2/25/2012       2       25      2012    16      657     520852  4814933 276     40
10:00:23        4/14/2010       4       14      2010    10      646     520361  4814932 278     40
8:00:11 4/3/2010        4       3       2010    8       656     520850  4814933 276     40
4:00:54 3/27/2012       3       27      2012    4       671     520928  4814934 276     40
2:00:53 5/11/2011       5       11      2011    2       657     519815  4814931 279     40
18:00:56        2/1/2009        2       1       2009    18      634     520809  4814934 277     40
6:00:48 2/2/2009        2       2       2009    6       634     520815  4814934 277     40
0:00:55 3/19/2014       3       19      2014    0       909     520993  4814934 276     40
10:00:21        3/28/2012       3       28      2012    10      665     519969  4814931 279     40
22:00:54        4/23/2010       4       23      2010    22      657     521323  4814936 275     40
6:09:55 12/27/2013      12      27      2013    6       657     519617  4814930 279     40
20:00:54        2/22/2012       2       22      2012    20      657     520740  4814934 277     40
6:00:40 12/31/2011      12      31      2011    6       658     519744  4814931 279     40
0:00:47 3/27/2011       3       27      2011    0       653     521401  4814936 275     40
18:00:54        2/20/2011       2       20      2011    18      647     520819  4814934 277     40
12:00:41        3/21/2009       3       21      2009    12      641     520331  4814933 278     40
18:00:41        12/29/2010      12      29      2010    18      653     519500  4814931 280     40
0:00:47 5/1/2010        5       1       2010    0       657     521308  4814936 275     40
16:01:11        3/1/2011        3       1       2011    16      657     519937  4814932 279     40
18:00:48        4/27/2010       4       27      2010    18      657     519780  4814932 279     40
8:00:53 1/30/2013       1       30      2013    8       675     519639  4814931 279     40
10:00:49        4/18/2012       4       18      2012    10      665     520259  4814933 278     40
18:00:49        4/7/2011        4       7       2011    18      641     520920  4814935 276     40
12:00:22        3/22/2010       3       22      2010    12      657     520594  4814935 277     40
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18:00:20        3/23/2012       3       23      2012    18      658     520143  4814933 278     40
22:00:23        1/26/2013       1       26      2013    22      658     519726  4814932 279     40
4:00:53 11/23/2010      11      23      2010    4       654     520612  4814935 277     40
1:28:44 12/13/2013      12      13      2013    1       657     519687  4814932 279     40
18:00:56        4/4/2010        4       4       2010    18      656     521256  4814937 275     40
18:00:46        12/19/2010      12      19      2010    18      655     521009  4814936 276     40
18:00:48        12/29/2010      12      29      2010    18      653     519497  4814932 280     40
12:00:48        12/3/2010       12      3       2010    12      657     519847  4814933 279     40
0:00:53 12/4/2010       12      4       2010    0       646     521043  4814937 276     40
18:00:41        3/28/2012       3       28      2012    18      679     519904  4814933 279     40
10:00:54        3/13/2013       3       13      2013    10      657     520632  4814936 277     40
18:00:53        3/26/2011       3       26      2011    18      657     521188  4814937 276     40
21:00:54        4/9/2010        4       9       2010    21      801     521030  4814937 276     40
18:00:51        4/25/2010       4       25      2010    18      656     520337  4814935 278     40
14:00:48        4/13/2012       4       13      2012    14      674     520066  4814934 278     40
16:00:42        4/21/2010       4       21      2010    16      657     520470  4814936 277     40
17:20:56        1/25/2013       1       25      2013    17      641     520176  4814935 278     40
14:02:17        4/25/2010       4       25      2010    14      643     520310  4814935 278     40
4:00:48 3/6/2011        3       6       2011    4       655     520898  4814937 276     40
18:00:41        4/15/2010       4       15      2010    18      657     520266  4814935 278     40
18:00:48        3/29/2011       3       29      2011    18      647     520892  4814937 276     40
12:00:57        2/4/2009        2       4       2009    12      635     520706  4814937 277     40
2:00:47 3/21/2011       3       21      2011    2       647     519982  4814935 279     40
14:00:23        12/9/2010       12      9       2010    14      657     519818  4814934 279     40
8:01:23 2/7/2010        2       7       2010    8       646     521060  4814938 276     40
10:00:54        2/25/2009       2       25      2009    10      635     520809  4814938 277     40
10:00:53        1/27/2013       1       27      2013    10      675     520623  4814937 277     40
2:01:17 1/17/2012       1       17      2012    2       641     519613  4814934 279     40
18:01:24        1/30/2010       1       30      2010    18      646     520338  4814936 278     40
0:00:57 4/23/2010       4       23      2010    0       656     520794  4814938 277     40
4:00:48 1/24/2011       1       24      2011    4       653     520826  4814938 276     40
14:00:43        12/30/2011      12      30      2011    14      657     520000  4814936 279     40
22:00:54        4/21/2010       4       21      2010    22      643     520950  4814939 276     40
8:00:53 11/22/2010      11      22      2010    8       646     520234  4814937 278     40
10:00:54        2/23/2014       2       23      2014    10      914     520776  4814938 277     40
0:00:32 2/23/2012       2       23      2012    0       665     520866  4814939 276     40
8:00:47 2/2/2009        2       2       2009    8       634     520818  4814939 277     40
12:00:48        3/17/2013       3       17      2013    12      658     520655  4814938 277     40
14:00:49        3/21/2011       3       21      2011    14      657     520906  4814939 276     40
18:00:24        4/11/2011       4       11      2011    18      647     519558  4814935 280     40
10:00:26        12/29/2010      12      29      2010    10      657     519815  4814936 279     40
8:00:18 12/12/2010      12      12      2010    8       657     519799  4814936 279     40
2:00:53 1/31/2013       1       31      2013    2       657     519492  4814935 280     40
6:00:53 3/27/2012       3       27      2012    6       671     520926  4814940 276     40
8:00:54 1/4/2012        1       4       2012    8       657     519668  4814936 279     40
22:00:47        2/1/2009        2       1       2009    22      634     520811  4814939 277     40
22:00:59        3/18/2012       3       18      2012    22      665     519747  4814936 279     40
4:00:50 11/22/2010      11      22      2010    4       657     519841  4814937 279     40
8:00:53 3/24/2012       3       24      2012    8       657     519895  4814937 279     40
10:00:47        3/28/2012       3       28      2012    10      657     519963  4814937 279     40
14:00:44        4/14/2010       4       14      2010    14      653     520039  4814937 278     40
2:01:09 2/17/2011       2       17      2011    2       647     520415  4814939 278     40
14:00:48        4/6/2010        4       6       2010    14      654     520710  4814939 277     40
8:00:47 1/25/2012       1       25      2012    8       657     519495  4814936 280     40
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0:00:42 4/28/2010       4       28      2010    0       657     519682  4814937 279     40
2:01:23 12/4/2010       12      4       2010    2       646     520924  4814940 276     40
6:00:41 1/30/2013       1       30      2013    6       675     519629  4814937 279     40
0:00:35 12/12/2010      12      12      2010    0       657     519463  4814936 280     40
20:00:42        1/26/2013       1       26      2013    20      658     519723  4814937 279     40
16:00:54        2/12/2012       2       12      2012    16      657     521095  4814941 276     40
22:00:53        12/8/2013       12      8       2013    22      671     520778  4814941 277     40
4:01:01 3/25/2011       3       25      2011    4       657     521359  4814943 275     40
12:00:44        12/29/2010      12      29      2010    12      657     519818  4814938 279     40
16:00:54        4/1/2010        4       1       2010    16      656     520684  4814940 277     40
16:00:55        4/1/2010        4       1       2010    16      657     520709  4814941 277     40
18:00:46        4/11/2011       4       11      2011    18      657     519759  4814938 279     40
0:00:48 3/19/2012       3       19      2012    0       665     519748  4814938 279     40
16:00:54        4/27/2011       4       27      2011    16      654     519960  4814939 279     40
14:00:48        3/13/2009       3       13      2009    14      641     520248  4814939 278     40
2:00:48 3/6/2011        3       6       2011    2       655     520894  4814941 276     40
18:00:54        5/4/2010        5       4       2010    18      646     521009  4814942 276     40
0:00:53 2/2/2009        2       2       2009    0       634     520807  4814941 277     40
12:37:15        5/10/2013       5       10      2013    12      657     521719  4814944 274     40
18:00:50        3/14/2009       3       14      2009    18      641     520582  4814941 277     40
6:00:56 3/29/2014       3       29      2014    6       679     521028  4814942 276     40
22:00:35        2/5/2010        2       5       2010    22      646     520847  4814942 276     40
12:00:26        2/16/2013       2       16      2013    12      671     520659  4814941 277     40
4:00:56 2/4/2011        2       4       2011    4       653     520938  4814942 276     40
16:00:21        2/4/2009        2       4       2009    16      635     521071  4814943 276     40
16:00:47 4/18/2012 4 18 2012 16 671 520448 4814941 277 40
12:00:47 1/27/2013 1 27 2013 12 675 520620 4814941 277 40
6:00:47 4/10/2011 4 10 2011 6 641 519904 4814939 279 40
22:00:54 4/15/2009 4 15 2009 22 639 521471 4814944 275 40
18:00:47 12/12/2010 12 12 2010 18 654 519789 4814939 279 40
20:01:14 4/12/2013 4 12 2013 20 671 520815 4814942 277 40
16:00:54 4/11/2010 4 11 2010 16 643 520153 4814940 278 40
10:00:54 2/5/2011 2 5 2011 10 653 520855 4814942 276 40
4:00:53 4/6/2011 4 6 2011 4 657 520573 4814941 277 40
18:00:43 3/23/2012 3 23 2012 18 674 519442 4814938 280 40
14:00:50 3/21/2013 3 21 2013 14 658 519812 4814939 279 40
2:00:36 2/1/2009 2 1 2009 2 635 520751 4814942 277 40
16:01:41 2/16/2011 2 16 2011 16 647 520552 4814942 277 40
22:00:54 4/27/2010 4 27 2010 22 657 519683 4814939 279 40
6:00:53 1/6/2012 1 6 2012 6 657 519666 4814939 279 40
16:00:48 4/18/2010 4 18 2010 16 657 520010 4814940 279 40
14:00:15 2/22/2012 2 22 2012 14 657 520578 4814942 277 40
22:00:53 3/29/2011 3 29 2011 22 641 521088 4814943 276 40
18:00:55 3/3/2009 3 3 2009 18 634 520386 4814941 278 40
12:00:52 1/19/2011 1 19 2011 12 653 520866 4814943 276 40
10:00:49 3/31/2009 3 31 2009 10 643 520592 4814942 277 40
22:00:50 2/22/2014 2 22 2014 22 916 520869 4814943 276 40
12:00:42 4/3/2010 4 3 2010 12 801 520598 4814942 277 40
6:00:53 1/25/2012 1 25 2012 6 657 519493 4814939 280 40
16:00:48 3/11/2011 3 11 2011 16 654 520870 4814943 276 40
6:00:53 1/3/2012 1 3 2012 6 657 519663 4814940 279 40
10:00:47 4/26/2011 4 26 2011 10 657 520253 4814941 278 40
10:00:47 3/24/2012 3 24 2012 10 672 520402 4814942 278 40
10:05:42 1/28/2013 1 28 2013 10 675 520958 4814944 276 40
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14:00:50 4/14/2011 4 14 2011 14 654 520188 4814941 278 40
0:00:53 3/30/2011 3 30 2011 0 641 521083 4814944 276 40
14:00:54 12/10/2010 12 10 2010 14 646 519842 4814940 279 40
14:00:23 4/29/2011 4 29 2011 14 657 519902 4814941 279 40
7:33:26 3/18/2014 3 18 2014 7 657 520759 4814943 277 40
12:00:56 11/30/2012 11 30 2012 12 675 519908 4814941 279 40
8:01:13 3/22/2011 3 22 2011 8 641 520617 4814943 277 40
0:00:55 3/24/2012 3 24 2012 0 673 520228 4814942 278 40
6:19:48 12/30/2013 12 30 2013 6 657 519596 4814940 280 40
6:00:53 1/9/2011 1 9 2011 6 653 521080 4814945 276 40
22:00:38 1/23/2012 1 23 2012 22 657 519565 4814940 280 40
18:00:41 3/22/2012 3 22 2012 18 672 519840 4814941 279 40
0:00:43 11/26/2010 11 26 2010 0 657 519428 4814940 280 40
6:00:41 3/13/2013 3 13 2013 6 658 520948 4814945 276 40
8:00:55 12/5/2011 12 5 2011 8 655 519846 4814941 279 40
20:00:42 12/8/2013 12 8 2013 20 671 520835 4814945 276 40
22:00:51 12/29/2010 12 29 2010 22 653 519502 4814941 280 40
12:00:54 2/3/2011 2 3 2011 12 653 520933 4814945 276 40
8:00:57 4/16/2011 4 16 2011 8 654 520468 4814944 277 40
12:00:55 3/17/2013 3 17 2013 12 677 520685 4814944 277 40
2:00:54 1/8/2013 1 8 2013 2 657 519844 4814942 279 40
6:00:54 3/17/2011 3 17 2011 6 641 520750 4814945 277 40
2:00:25 3/16/2009 3 16 2009 2 639 520293 4814943 278 40
8:00:53 3/27/2012 3 27 2012 8 657 520784 4814945 277 40
8:00:42 4/19/2011 4 19 2011 8 657 520712 4814945 277 40
8:00:56 4/13/2010 4 13 2010 8 657 520647 4814945 277 40
4:00:47 3/17/2011 3 17 2011 4 641 520751 4814945 277 40
2:00:54 3/30/2011 3 30 2011 2 641 521084 4814946 276 40
7:26:24 12/12/2013 12 12 2013 7 657 519663 4814942 279 40
12:00:14 3/28/2008 3 28 2008 12 631 520391 4814944 278 40
12:00:55 12/10/2010 12 10 2010 12 646 519816 4814942 279 40
13:36:47 2/19/2014 2 19 2014 13 657 520905 4814946 276 40
14:00:54 4/25/2010 4 25 2010 14 657 520022 4814943 278 40
1:42:47 4/20/2014 4 20 2014 1 657 520885 4814946 276 40
2:00:54 1/16/2012 1 16 2012 2 657 519357 4814941 280 40
8:00:53 1/3/2012 1 3 2012 8 657 519667 4814942 279 40
14:00:42 11/30/2012 11 30 2012 14 675 520091 4814944 278 40
12:00:19 1/27/2013 1 27 2013 12 665 520616 4814945 277 40
10:00:53 3/31/2009 3 31 2009 10 639 520538 4814945 277 40
14:00:48 1/23/2011 1 23 2011 14 655 520456 4814945 277 40
10:00:53 3/23/2012 3 23 2012 10 663 520078 4814944 278 40
2:00:54 3/10/2014 3 10 2014 2 909 520957 4814947 276 40
10:00:54 1/27/2013 1 27 2013 10 665 520616 4814946 277 40
12:00:42 12/9/2010 12 9 2010 12 657 519835 4814944 279 40
10:01:06 3/17/2009 3 17 2009 10 635 520541 4814946 277 40
8:00:53 4/20/2012 4 20 2012 8 657 520282 4814945 278 40
2:00:55 2/23/2014 2 23 2014 2 916 520868 4814947 276 40
22:00:53 11/25/2010 11 25 2010 22 657 519407 4814943 280 40
8:00:49 4/13/2013 4 13 2013 8 671 520565 4814947 277 40
12:01:14 12/28/2010 12 28 2010 12 641 520286 4814946 278 40
4:00:48 3/2/2014 3 2 2014 4 914 520926 4814948 276 40
10:00:53 3/16/2011 3 16 2011 10 653 520140 4814945 278 40
4:03:03 3/12/2011 3 12 2011 4 657 520929 4814948 276 40
8:00:56 1/9/2011 1 9 2011 8 653 521082 4814948 276 40
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8:01:26 1/6/2012 1 6 2012 8 657 519663 4814944 279 40
18:00:47 4/19/2012 4 19 2012 18 657 519796 4814945 279 40
18:00:47 2/4/2009 2 4 2009 18 635 521096 4814948 276 40
2:00:49 1/22/2013 1 22 2013 2 675 521232 4814949 275 40
10:00:27 4/7/2011 4 7 2011 10 647 520705 4814947 277 40
2:00:54 3/29/2012 3 29 2012 2 671 520970 4814948 276 40
16:00:53 4/7/2011 4 7 2011 16 657 520463 4814947 277 40
10:00:34 4/18/2012 4 18 2012 10 672 520412 4814947 278 40
18:00:48 4/18/2012 4 18 2012 18 665 520528 4814947 277 40
8:00:41 4/18/2010 4 18 2010 8 657 520633 4814947 277 40
6:00:55 3/12/2011 3 12 2011 6 657 520923 4814948 276 40
12:00:48 4/2/2011 4 2 2011 12 657 519913 4814945 279 40
2:00:47 1/25/2012 1 25 2012 2 657 519418 4814944 280 40
10:00:43 1/11/2014 1 11 2014 10 658 519762 4814945 279 40
2:01:22 2/23/2012 2 23 2012 2 665 520834 4814948 276 40
10:00:43 4/19/2011 4 19 2011 10 657 520710 4814948 277 40
6:00:53 4/20/2009 4 20 2009 6 639 521139 4814950 276 40
6:00:54 4/17/2012 4 17 2012 6 674 520617 4814948 277 40
19:22:23 2/15/2014 2 15 2014 19 657 519702 4814946 279 40
6:00:48 3/12/2011 3 12 2011 6 654 520862 4814949 276 40
16:00:49 12/9/2010 12 9 2010 16 657 519761 4814946 279 40
6:00:53 3/12/2011 3 12 2011 6 647 520910 4814949 276 40
0:00:53 4/6/2010 4 6 2010 0 657 519990 4814947 279 40
12:00:48 4/11/2011 4 11 2011 12 667 519883 4814946 279 40
16:00:47 4/16/2012 4 16 2012 16 657 519785 4814946 279 40
20:00:41 3/15/2012 3 15 2012 20 658 519844 4814946 279 40
6:00:42 1/25/2013 1 25 2013 6 658 519678 4814946 279 40
22:00:57 4/17/2012 4 17 2012 22 674 521046 4814950 276 40
12:00:30 2/16/2013 2 16 2013 12 658 520598 4814949 277 40
22:00:48 3/20/2011 3 20 2011 22 647 519980 4814947 279 40
0:00:41 12/3/2011 12 3 2011 0 655 520632 4814949 277 40
4:00:56 4/10/2011 4 10 2011 4 641 519900 4814947 279 40
6:00:56 2/23/2012 2 23 2012 6 665 520845 4814950 276 40
5:49:49 4/29/2013 4 29 2013 5 657 521062 4814950 276 40
4:00:53 3/12/2011 3 12 2011 4 654 520865 4814950 276 40
10:01:23 12/9/2010 12 9 2010 10 657 519830 4814947 279 40
16:00:43 3/14/2012 3 14 2012 16 658 519907 4814947 279 40
12:00:47 1/28/2013 1 28 2013 12 665 520627 4814950 277 40
10:00:55 3/24/2012 3 24 2012 10 641 520342 4814949 278 40
2:00:19 12/13/2009 12 13 2009 2 639 519970 4814948 279 40
2:00:55 1/18/2011 1 18 2011 2 653 520994 4814951 276 40
4:00:43 12/4/2010 12 4 2010 4 646 520743 4814950 277 40
12:00:54 4/14/2011 4 14 2011 12 657 520292 4814949 278 40
8:00:43 4/13/2010 4 13 2010 8 656 520651 4814950 277 40
6:00:47 3/12/2011 3 12 2011 6 641 520874 4814951 276 40
2:00:42 12/31/2011 12 31 2011 2 658 519695 4814947 279 40
18:57:56 3/7/2014 3 7 2014 18 657 519825 4814948 279 40
6:00:54 1/31/2013 1 31 2013 6 658 519462 4814947 280 40
12:00:54 4/18/2012 4 18 2012 12 671 520291 4814949 278 40
6:00:54 3/2/2014 3 2 2014 6 914 520932 4814951 276 40
2:00:28 12/29/2010 12 29 2010 2 657 519449 4814947 280 40
4:00:44 12/29/2010 12 29 2010 4 657 519451 4814947 280 40
22:00:45 4/5/2010 4 5 2010 22 657 519990 4814949 279 40
18:00:44 2/25/2012 2 25 2012 18 657 520850 4814951 276 40
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4:00:41 1/25/2013 1 25 2013 4 658 519674 4814948 279 40
10:00:47 1/31/2013 1 31 2013 10 657 519641 4814948 279 40
4:00:20 12/3/2011 12 3 2011 4 655 520716 4814951 277 40
14:00:48 2/20/2009 2 20 2009 14 635 519980 4814949 279 40
4:00:41 3/27/2011 3 27 2011 4 641 521095 4814953 276 40
10:00:20 4/28/2010 4 28 2010 10 656 520009 4814949 279 40
4:00:48 4/22/2010 4 22 2010 4 656 521143 4814953 276 40
6:00:53 3/17/2009 3 17 2009 6 635 520754 4814951 277 40
4:00:53 3/4/2011 3 4 2011 4 641 520788 4814952 277 40
4:00:54 1/31/2013 1 31 2013 4 658 519462 4814948 280 40
8:00:54 3/29/2014 3 29 2014 8 914 520303 4814950 278 40
18:00:30 4/18/2012 4 18 2012 18 657 519801 4814949 279 40
6:49:48 1/8/2014 1 8 2014 6 657 519587 4814948 280 40
4:00:57 1/30/2013 1 30 2013 4 675 519617 4814948 279 40
18:00:44 4/1/2011 4 1 2011 18 657 519841 4814949 279 40
10:00:56 12/23/2013 12 23 2013 10 658 519962 4814950 279 40
18:00:53 3/19/2012 3 19 2012 18 657 520356 4814951 278 40
18:00:48 3/16/2012 3 16 2012 18 658 519754 4814949 279 40
6:00:41 3/17/2011 3 17 2011 6 647 520749 4814952 277 40
4:00:49 3/17/2011 3 17 2011 4 647 520749 4814952 277 40
4:00:53 12/14/2010 12 14 2010 4 650 520998 4814953 276 40
0:00:53 1/16/2012 1 16 2012 0 657 519362 4814948 280 40
12:00:53 1/25/2012 1 25 2012 12 657 519596 4814949 280 40
6:00:55 4/30/2011 4 30 2011 6 657 519739 4814950 279 40
2:00:50 1/9/2014 1 9 2014 2 658 519602 4814949 280 40
0:00:49 3/21/2011 3 21 2011 0 647 519977 4814950 279 40
12:00:53 11/20/2010 11 20 2010 12 638 519811 4814950 279 40
2:00:57 12/3/2011 12 3 2011 2 655 520624 4814953 277 40
0:52:24 1/9/2014 1 9 2014 0 657 519470 4814949 280 40
4:00:54 3/15/2013 3 15 2013 4 677 521426 4814955 275 40
12:01:38 2/3/2013 2 3 2013 12 671 520757 4814953 277 40
10:01:11 3/23/2012 3 23 2012 10 641 520050 4814951 278 40
14:00:48 2/25/2009 2 25 2009 14 635 520941 4814954 276 40
0:58:25 1/11/2014 1 11 2014 0 657 519435 4814949 280 40
10:00:47 4/2/2011 4 2 2011 10 657 519906 4814951 279 40
6:00:23 3/27/2011 3 27 2011 6 641 521100 4814954 276 40
10:00:48 1/18/2011 1 18 2011 10 653 520843 4814954 276 40
14:00:52 2/25/2014 2 25 2014 14 671 520456 4814953 277 40
12:00:53 4/13/2010 4 13 2010 12 646 520705 4814953 277 40
12:00:44 3/3/2009 3 3 2009 12 634 520355 4814952 278 40
8:00:53 12/17/2010 12 17 2010 8 653 521035 4814954 276 40
10:01:24 5/8/2011 5 8 2011 10 657 520376 4814953 278 40
2:00:44 12/25/2013 12 25 2013 2 658 519618 4814950 279 40
17:12:18 4/20/2013 4 20 2013 17 657 520010 4814952 279 40
10:00:41 4/13/2010 4 13 2010 10 656 520679 4814954 277 40
18:00:47 3/27/2012 3 27 2012 18 672 520307 4814953 278 40
8:00:25 3/6/2011 3 6 2011 8 641 520838 4814955 276 40
4:00:55 3/12/2011 3 12 2011 4 641 520874 4814955 276 40
18:00:21 3/2/2011 3 2 2011 18 657 519693 4814951 279 40
22:00:54 3/19/2012 3 19 2012 22 657 520883 4814955 276 40
6:00:45 4/18/2013 4 18 2013 6 679 521293 4814956 275 40
20:00:27 3/28/2012 3 28 2012 20 657 519787 4814952 279 40
18:00:50 5/3/2009 5 3 2009 18 639 520337 4814953 278 40
2:00:41 3/4/2011 3 4 2011 2 654 520554 4814954 277 40
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10:00:44 4/3/2011 4 3 2011 10 653 519816 4814952 279 40
11:23:55 2/24/2013 2 24 2013 11 641 520904 4814955 276 40
2:00:42 3/22/2013 3 22 2013 2 658 519818 4814952 279 40
2:00:18 3/28/2012 3 28 2012 2 681 519809 4814952 279 40
18:01:12 4/18/2012 4 18 2012 18 674 520651 4814955 277 40
18:00:50 3/26/2012 3 26 2012 18 674 520720 4814955 277 40
12:00:26 3/31/2009 3 31 2009 12 641 520764 4814955 277 40
4:00:35 2/23/2012 2 23 2012 4 665 520841 4814955 276 40
8:00:47 4/16/2011 4 16 2011 8 647 520786 4814955 277 40
10:00:27 4/15/2011 4 15 2011 10 667 520391 4814954 278 40
4:00:41 3/29/2012 3 29 2012 4 671 521085 4814957 276 40
12:00:53 3/2/2011 3 2 2011 12 647 519926 4814953 279 40
12:00:19 4/6/2010 4 6 2010 12 654 520620 4814955 277 40
14:01:03 1/25/2012 1 25 2012 14 657 519598 4814952 280 40
4:00:54 1/3/2012 1 3 2012 4 657 519678 4814952 279 40
10:00:47 3/21/2012 3 21 2012 10 657 520400 4814955 278 40
18:00:53 3/20/2013 3 20 2013 18 657 520011 4814953 279 40
18:00:54 3/1/2011 3 1 2011 18 657 519876 4814953 279 40
12:00:57 4/14/2011 4 14 2011 12 647 520070 4814954 278 40
12:00:42 3/23/2012 3 23 2012 12 658 520110 4814954 278 40
2:00:54 12/11/2013 12 11 2013 2 914 519806 4814953 279 40
0:00:48 4/9/2012 4 9 2012 0 665 520978 4814957 276 40
0:00:49 1/9/2011 1 9 2011 0 653 521097 4814957 276 40
6:00:42 3/4/2011 3 4 2011 6 641 520790 4814957 277 40
2:00:53 4/4/2009 4 4 2009 2 637 521050 4814957 276 40
18:00:53 12/23/2010 12 23 2010 18 641 519569 4814953 280 40
2:00:41 4/18/2013 4 18 2013 2 679 521299 4814958 275 40
10:00:24 12/29/2010 12 29 2010 10 654 519815 4814954 279 40
14:00:55 3/5/2014 3 5 2014 14 914 520695 4814957 277 40
22:01:06 4/14/2012 4 14 2012 22 672 520845 4814957 276 40
0:34:23 2/14/2013 2 14 2013 0 641 521068 4814958 276 40
2:00:54 2/17/2011 2 17 2011 2 653 520425 4814956 277 40
12:00:24 12/29/2010 12 29 2010 12 654 519818 4814954 279 40
6:00:44 3/6/2013 3 6 2013 6 641 520721 4814957 277 40
4:00:48 3/27/2012 3 27 2012 4 681 520913 4814957 276 40
2:00:48 3/4/2011 3 4 2011 2 641 520784 4814957 277 40
18:00:47 11/21/2010 11 21 2010 18 646 520273 4814956 278 40
22:00:54 12/23/2010 12 23 2010 22 641 519571 4814954 280 40
12:01:02 2/25/2014 2 25 2014 12 671 520462 4814956 277 40
20:00:25 3/21/2013 3 21 2013 20 658 519574 4814954 280 40
10:00:14 4/14/2010 4 14 2010 10 657 520240 4814956 278 40
10:00:41 3/27/2012 3 27 2012 10 681 520511 4814957 277 40
16:00:53 2/22/2012 2 22 2012 16 665 520573 4814957 277 40
4:00:48 3/12/2011 3 12 2011 4 647 520906 4814958 276 40
8:00:23 2/23/2012 2 23 2012 8 665 520844 4814958 276 40
18:00:54 2/21/2010 2 21 2010 18 641 520531 4814957 277 40
8:00:47 2/15/2009 2 15 2009 8 635 520774 4814958 277 40
10:00:28 2/23/2010 2 23 2010 10 641 521003 4814958 276 40
4:01:11 3/27/2011 3 27 2011 4 647 521012 4814958 276 40
6:00:48 3/17/2011 3 17 2011 6 659 520806 4814958 277 40
1:02:12 1/12/2014 1 12 2014 1 657 519443 4814954 280 40
2:02:27 1/3/2012 1 3 2012 2 657 519678 4814955 279 40
10:00:44 5/4/2010 5 4 2010 10 640 520423 4814957 277 40
18:00:54 3/28/2012 3 28 2012 18 672 519608 4814954 280 40
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14:00:54 3/16/2013 3 16 2013 14 671 520016 4814956 278 40
4:00:56 4/18/2013 4 18 2013 4 679 521293 4814960 275 40
18:01:42 2/27/2012 2 27 2012 18 657 521087 4814959 276 40
12:00:16 2/7/2009 2 7 2009 12 635 520799 4814958 277 40
0:02:15 4/7/2010 4 7 2010 0 656 521388 4814960 275 40
4:00:54 2/14/2013 2 14 2013 4 671 521035 4814959 276 40
14:00:56 2/16/2011 2 16 2011 14 647 520487 4814958 277 40
12:49:50 3/5/2014 3 5 2014 12 657 520775 4814959 277 40
10:00:47 2/2/2009 2 2 2009 10 634 520826 4814959 276 40
18:00:41 3/26/2012 3 26 2012 18 674 520759 4814959 277 40
0:00:44 2/13/2012 2 13 2012 0 657 521236 4814960 275 40
12:00:46 3/5/2014 3 5 2014 12 914 520776 4814959 277 40
16:00:53 2/24/2014 2 24 2014 16 679 521017 4814960 276 40
18:00:55 2/22/2012 2 22 2012 18 657 520425 4814958 277 40
18:01:33 2/25/2012 2 25 2012 18 641 520856 4814959 276 40
6:00:41 2/7/2010 2 7 2010 6 646 521054 4814960 276 40
4:00:55 2/15/2009 2 15 2009 4 635 520773 4814960 277 40
6:00:53 3/15/2013 3 15 2013 6 677 521426 4814962 275 40
10:00:55 12/3/2011 12 3 2011 10 655 519645 4814956 279 40
14:00:48 12/30/2011 12 30 2011 14 658 519913 4814957 279 40
2:00:49 3/16/2009 3 16 2009 2 635 520144 4814958 278 40
14:00:49 3/30/2010 3 30 2010 14 639 520032 4814957 278 40
7:02:56 1/12/2014 1 12 2014 7 657 519434 4814956 280 40
18:00:54 2/5/2010 2 5 2010 18 646 520838 4814960 276 40
2:00:53 4/29/2010 4 29 2010 2 657 520908 4814961 276 40
22:00:36 3/20/2011 3 20 2011 22 641 519873 4814957 279 40
12:01:35 2/24/2014 2 24 2014 12 914 520635 4814960 277 40
12:00:38 3/16/2013 3 16 2013 12 671 520011 4814958 279 40
2:00:53 2/12/2010 2 12 2010 2 641 521265 4814962 275 40
2:00:42 1/9/2011 1 9 2011 2 653 521098 4814961 276 40
22:00:42 3/2/2011 3 2 2011 22 657 519691 4814957 279 40
18:00:31 3/25/2011 3 25 2011 18 657 521017 4814961 276 40
10:00:54 2/15/2009 2 15 2009 10 635 520778 4814961 277 40
16:00:32 4/6/2010 4 6 2010 16 656 520815 4814961 277 40
22:00:54 1/24/2012 1 24 2012 22 657 519438 4814957 280 40
4:00:56 2/7/2010 2 7 2010 4 646 521038 4814962 276 40
14:00:54 4/7/2011 4 7 2011 14 657 520553 4814960 277 40
16:00:24 2/25/2009 2 25 2009 16 635 520943 4814962 276 40
16:00:42 3/24/2012 3 24 2012 16 663 520387 4814960 278 40
16:01:11 4/13/2012 4 13 2012 16 672 519927 4814959 279 40
12:00:47 4/14/2010 4 14 2010 12 646 520315 4814960 278 40
18:00:41 2/25/2009 2 25 2009 18 635 520941 4814962 276 40
6:00:54 12/2/2010 12 2 2010 6 657 519765 4814958 279 40
12:00:36 2/25/2009 2 25 2009 12 635 520944 4814962 276 40
10:00:20 4/8/2011 4 8 2011 10 641 520846 4814962 276 40
8:00:53 3/29/2009 3 29 2009 8 643 520606 4814961 277 40
6:00:49 2/17/2011 2 17 2011 6 653 520428 4814960 277 40
8:00:47 2/14/2009 2 14 2009 8 635 520552 4814961 277 40
8:00:47 1/31/2013 1 31 2013 8 658 519498 4814958 280 40
0:00:56 4/1/2010 4 1 2010 0 647 520322 4814960 278 40
22:00:54 12/15/2010 12 15 2010 22 646 521123 4814963 276 40
18:53:54 3/6/2014 3 6 2014 18 657 519634 4814958 279 40
20:01:11 4/19/2012 4 19 2012 20 665 519955 4814959 279 40
22:00:44 12/23/2010 12 23 2010 22 655 519558 4814958 280 40
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10:00:47 12/15/2013 12 15 2013 10 658 519906 4814959 279 40
6:01:10 4/26/2010 4 26 2010 6 643 520272 4814961 278 40
22:00:53 3/31/2010 3 31 2010 22 647 520323 4814961 278 40
12:00:41 12/3/2010 12 3 2010 12 641 519839 4814959 279 40
14:01:23 3/27/2011 3 27 2011 14 664 520924 4814963 276 40
8:00:53 12/14/2010 12 14 2010 8 654 520414 4814961 278 40
7:03:47 12/6/2013 12 6 2013 7 657 520367 4814961 278 40
8:00:42 2/17/2011 2 17 2011 8 653 520432 4814962 277 40
18:00:53 4/3/2009 4 3 2009 18 640 521078 4814964 276 40
4:00:54 12/6/2010 12 6 2010 4 657 519798 4814960 279 40
12:00:48 12/14/2010 12 14 2010 12 646 520146 4814961 278 40
6:00:47 2/15/2009 2 15 2009 6 635 520769 4814963 277 40
14:01:14 4/18/2012 4 18 2012 14 671 520290 4814961 278 40
18:00:53 2/26/2009 2 26 2009 18 635 520817 4814963 277 40
18:00:53 2/4/2011 2 4 2011 18 653 520623 4814963 277 40
10:00:53 1/9/2013 1 9 2013 10 657 519814 4814960 279 40
2:00:44 1/29/2013 1 29 2013 2 657 519464 4814959 280 40
19:41:56 4/19/2014 4 19 2014 19 657 520530 4814962 277 40
0:00:55 12/3/2010 12 3 2010 0 646 520906 4814964 276 40
0:38:17 3/3/2014 3 3 2014 0 657 520407 4814962 278 40
2:00:48 1/11/2014 1 11 2014 2 658 519456 4814959 280 40
18:00:44 1/30/2013 1 30 2013 18 657 519493 4814959 280 40
6:00:56 3/29/2012 3 29 2012 6 671 521084 4814964 276 40
18:38:17 5/10/2013 5 10 2013 18 657 521499 4814966 275 40
10:00:53 2/29/2012 2 29 2012 10 641 520896 4814964 276 40
16:00:41 3/26/2012 3 26 2012 16 674 520719 4814963 277 40
0:00:53 3/20/2012 3 20 2012 0 657 520888 4814964 276 40
6:00:47 3/27/2012 3 27 2012 6 681 520907 4814964 276 40
8:00:53 3/17/2011 3 17 2011 8 647 520516 4814963 277 40
14:00:46 3/21/2013 3 21 2013 14 677 520646 4814963 277 40
6:00:53 3/27/2012 3 27 2012 6 672 520858 4814964 276 40
8:00:44 3/19/2012 3 19 2012 8 657 520020 4814962 278 40
12:00:41 4/7/2011 4 7 2011 12 657 520559 4814963 277 40
16:00:18 3/17/2011 3 17 2011 16 657 520139 4814962 278 40
18:00:47 1/8/2011 1 8 2011 18 653 521084 4814965 276 40
17:20:26 4/22/2013 4 22 2013 17 657 520627 4814964 277 40
0:01:24 3/21/2013 3 21 2013 0 677 520689 4814964 277 40
6:00:38 11/23/2010 11 23 2010 6 647 520811 4814964 277 40
12:00:53 2/16/2013 2 16 2013 12 665 520641 4814964 277 40
4:00:48 3/29/2012 3 29 2012 4 677 521079 4814965 276 40
12:00:47 2/22/2012 2 22 2012 12 665 520546 4814963 277 40
10:00:50 4/7/2011 4 7 2011 10 653 520548 4814963 277 40
16:00:55 12/12/2010 12 12 2010 16 654 519784 4814961 279 40
10:00:56 3/21/2013 3 21 2013 10 658 520668 4814964 277 40
12:00:56 3/1/2011 3 1 2011 12 646 520047 4814962 278 40
4:00:23 2/17/2011 2 17 2011 4 653 520433 4814963 277 40
18:00:40 3/21/2012 3 21 2012 18 658 519752 4814961 279 40
16:00:47 1/31/2009 1 31 2009 16 635 520578 4814964 277 40
14:00:48 2/6/2009 2 6 2009 14 635 521018 4814965 276 40
0:00:47 4/1/2010 4 1 2010 0 654 520361 4814963 278 40
18:00:42 2/1/2010 2 1 2010 18 647 520280 4814963 278 40
18:00:35 3/10/2011 3 10 2011 18 657 521050 4814966 276 40
18:00:48 3/25/2011 3 25 2011 18 653 521042 4814966 276 40
2:00:53 2/14/2013 2 14 2013 2 671 521028 4814966 276 40
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2:00:21 2/14/2013 2 14 2013 2 658 521051 4814966 276 40
6:38:55 3/3/2014 3 3 2014 6 657 520402 4814964 278 40
16:00:55 1/23/2013 1 23 2013 16 665 520278 4814964 278 40
20:00:54 1/24/2012 1 24 2012 20 657 519435 4814961 280 40
14:00:53 2/22/2012 2 22 2012 14 665 520570 4814965 277 40
6:00:41 4/7/2010 4 7 2010 6 657 521511 4814968 275 40
16:00:53 12/31/2011 12 31 2011 16 657 520268 4814964 278 40
22:00:54 3/20/2011 3 20 2011 22 657 519939 4814963 279 40
12:44:17 2/16/2013 2 16 2013 12 641 520658 4814965 277 40
14:00:25 4/8/2011 4 8 2011 14 657 520946 4814966 276 40
18:00:53 2/13/2009 2 13 2009 18 635 520565 4814965 277 40
1:24:10 2/16/2014 2 16 2014 1 657 519717 4814963 279 40
4:00:55 1/29/2012 1 29 2012 4 657 519407 4814962 280 40
2:00:16 4/4/2009 4 4 2009 2 640 520939 4814966 276 40
4:00:53 3/22/2013 3 22 2013 4 677 520773 4814966 277 40
22:00:54 12/19/2010 12 19 2010 22 655 521066 4814967 276 40
18:00:27 12/30/2011 12 30 2011 18 658 519745 4814963 279 40
4:01:17 1/27/2009 1 27 2009 4 634 519497 4814962 280 40
0:00:40 12/8/2013 12 8 2013 0 908 520595 4814965 277 40
22:00:53 1/26/2012 1 26 2012 22 657 519405 4814962 280 40
18:00:42 4/10/2011 4 10 2011 18 667 521019 4814967 276 40
8:00:47 3/12/2011 3 12 2011 8 657 520911 4814966 276 40
6:00:41 3/6/2011 3 6 2011 6 650 520922 4814967 276 40
10:00:53 4/7/2011 4 7 2011 10 657 520551 4814965 277 40
4:00:54 4/1/2010 4 1 2010 4 643 520258 4814965 278 40
0:01:13 4/10/2010 4 10 2010 0 801 521121 4814967 276 40
16:00:14 3/14/2012 3 14 2012 16 657 520177 4814965 278 40
18:00:44 2/27/2009 2 27 2009 18 634 520772 4814967 277 40
22:00:47 3/28/2011 3 28 2011 22 657 521032 4814967 276 40
10:00:50 2/17/2011 2 17 2011 10 653 520431 4814966 277 40
4:01:12 2/12/2010 2 12 2010 4 641 521258 4814968 275 40
12:00:55 3/15/2013 3 15 2013 12 677 520138 4814965 278 40
2:00:37 12/6/2010 12 6 2010 2 657 519800 4814964 279 40
6:00:47 12/6/2010 12 6 2010 6 657 519800 4814964 279 40
6:00:41 4/18/2012 4 18 2012 6 658 519814 4814964 279 40
10:00:44 12/29/2010 12 29 2010 10 653 519807 4814964 279 40
0:34:24 3/2/2014 3 2 2014 0 657 521082 4814968 276 40
2:00:56 11/22/2010 11 22 2010 2 646 520608 4814967 277 40
20:00:54 4/17/2012 4 17 2012 20 657 519765 4814964 279 40
18:00:54 1/24/2012 1 24 2012 18 657 519494 4814963 280 40
18:00:42 11/24/2010 11 24 2010 18 653 520112 4814965 278 40
18:02:15 5/7/2009 5 7 2009 18 640 519851 4814965 279 40
2:00:53 2/23/2014 2 23 2014 2 909 520930 4814968 276 40
8:00:53 3/26/2011 3 26 2011 8 653 520551 4814967 277 40
4:00:14 12/11/2013 12 11 2013 4 914 519797 4814965 279 40
6:01:11 4/22/2013 4 22 2013 6 679 519967 4814965 279 40
18:00:44 1/31/2009 1 31 2009 18 635 520734 4814968 277 40
6:00:55 12/4/2010 12 4 2010 6 646 520723 4814968 277 40
8:00:42 3/16/2011 3 16 2011 8 653 520128 4814966 278 40
6:59:18 1/11/2014 1 11 2014 6 657 519519 4814964 280 40
22:00:47 11/20/2010 11 20 2010 22 650 520600 4814967 277 40
16:00:53 3/28/2012 3 28 2012 16 672 519598 4814964 280 40
14:00:47 3/15/2013 3 15 2013 14 677 520140 4814966 278 40
22:00:52 3/31/2010 3 31 2010 22 654 520358 4814967 278 40
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0:00:52 5/1/2010 5 1 2010 0 646 521216 4814969 276 40
4:00:41 11/22/2010 11 22 2010 4 650 520609 4814968 277 40
14:00:54 4/14/2011 4 14 2011 14 647 520282 4814967 278 40
2:00:47 1/29/2012 1 29 2012 2 657 519407 4814964 280 40
6:00:47 1/24/2012 1 24 2012 6 657 519408 4814964 280 40
18:00:54 1/26/2009 1 26 2009 18 634 519496 4814965 280 40
12:00:48 3/18/2009 3 18 2009 12 635 520133 4814967 278 40
4:00:45 3/10/2014 3 10 2014 4 909 520952 4814969 276 40
20:00:41 1/26/2012 1 26 2012 20 657 519409 4814964 280 40
18:00:42 1/7/2010 1 7 2010 18 646 520647 4814968 277 40
0:00:48 3/29/2012 3 29 2012 0 671 520755 4814968 277 40
4:00:38 12/28/2010 12 28 2010 4 653 519440 4814965 280 40
14:00:42 3/17/2013 3 17 2013 14 658 520639 4814968 277 40
10:01:23 12/14/2010 12 14 2010 10 646 520264 4814967 278 40
2:00:47 3/21/2011 3 21 2011 2 657 519940 4814966 279 40
6:00:15 3/27/2011 3 27 2011 6 647 521004 4814970 276 40
0:00:55 12/27/2010 12 27 2010 0 655 519571 4814965 280 40
22:00:55 3/28/2012 3 28 2012 22 671 520756 4814969 277 40
16:01:00 3/19/2014 3 19 2014 16 914 520128 4814967 278 40
18:00:54 4/9/2011 4 9 2011 18 667 519923 4814967 279 40
22:00:47 3/25/2011 3 25 2011 22 653 521048 4814970 276 40
12:00:29 4/7/2011 4 7 2011 12 653 520549 4814969 277 40
6:00:53 3/10/2014 3 10 2014 6 909 520950 4814970 276 40
22:00:55 4/16/2011 4 16 2011 22 657 521516 4814972 275 40
12:00:54 2/4/2009 2 4 2009 12 634 520730 4814969 277 40
14:00:53 3/30/2010 3 30 2010 14 657 520138 4814968 278 40
6:00:53 3/22/2013 3 22 2013 6 677 520767 4814970 277 40
16:00:53 1/25/2012 1 25 2012 16 657 519518 4814966 280 40
16:00:54 4/14/2011 4 14 2011 16 647 520291 4814968 278 40
18:00:29 11/22/2010 11 22 2010 18 638 520771 4814970 277 40
10:01:24 3/2/2012 3 2 2012 10 657 521064 4814971 276 40
20:01:35 3/11/2013 3 11 2013 20 679 519843 4814967 279 40
18:00:54 4/8/2012 4 8 2012 18 657 519779 4814967 279 40
8:00:54 3/6/2011 3 6 2011 8 647 520837 4814970 276 40
4:00:42 2/23/2014 2 23 2014 4 909 520922 4814971 276 40
18:54:47 1/9/2014 1 9 2014 18 657 520225 4814969 278 40
0:00:33 3/21/2011 3 21 2011 0 657 519931 4814968 279 40
4:00:53 3/31/2010 3 31 2010 4 650 520914 4814971 276 40
14:00:54 3/9/2009 3 9 2009 14 634 520618 4814970 277 40
18:09:06 4/22/2014 4 22 2014 18 657 520090 4814969 278 40
2:00:54 1/7/2010 1 7 2010 2 646 520647 4814970 277 40
6:00:42 3/29/2012 3 29 2012 6 677 521076 4814972 276 40
12:00:41 2/21/2009 2 21 2009 12 635 519993 4814968 279 40
6:00:42 3/25/2011 3 25 2011 6 657 521356 4814973 275 40
6:00:47 3/31/2010 3 31 2010 6 650 520913 4814971 276 40
18:01:17 3/18/2013 3 18 2013 18 677 521130 4814972 276 40
22:00:55 1/8/2011 1 8 2011 22 653 521082 4814972 276 40
2:00:53 1/29/2011 1 29 2011 2 653 520891 4814971 276 40
18:01:50 4/13/2012 4 13 2012 18 672 520084 4814969 278 40
18:00:41 12/27/2011 12 27 2011 18 658 520395 4814970 278 40
16:00:33 3/27/2012 3 27 2012 16 672 520517 4814970 277 40
10:00:44 3/24/2009 3 24 2009 10 641 520364 4814970 278 40
12:00:43 3/9/2009 3 9 2009 12 634 520619 4814971 277 40
0:00:56 2/1/2009 2 1 2009 0 635 520742 4814971 277 40
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6:00:48 12/28/2010 12 28 2010 6 653 519430 4814968 280 40
6:00:53 4/6/2011 4 6 2011 6 667 520775 4814972 277 40
4:00:21 4/16/2011 4 16 2011 4 657 519820 4814969 279 40
22:01:17 4/23/2010 4 23 2010 22 643 521129 4814973 276 40
4:00:56 1/29/2011 1 29 2011 4 653 520895 4814972 276 40
6:00:55 3/11/2009 3 11 2009 6 634 520864 4814972 276 40
18:00:55 3/6/2014 3 6 2014 18 914 519595 4814969 280 40
8:00:55 3/17/2011 3 17 2011 8 641 520622 4814972 277 40
0:00:53 1/27/2009 1 27 2009 0 634 519496 4814968 280 40
0:01:23 4/16/2009 4 16 2009 0 639 521487 4814974 275 40
4:01:51 2/8/2010 2 8 2010 4 646 521033 4814973 276 40
6:00:54 1/24/2011 1 24 2011 6 655 520831 4814973 276 40
0:00:42 11/21/2010 11 21 2010 0 801 521000 4814973 276 40
12:00:59 12/29/2010 12 29 2010 12 653 519813 4814970 279 40
18:01:38 12/6/2013 12 6 2013 18 671 521644 4814975 274 40
4:00:48 4/1/2011 4 1 2011 4 663 520799 4814973 277 40
2:00:59 5/4/2011 5 4 2011 2 657 521245 4814974 275 40
14:00:53 2/17/2013 2 17 2013 14 671 520500 4814972 277 40
18:01:23 1/10/2012 1 10 2012 18 657 520339 4814971 278 40
18:00:56 1/26/2012 1 26 2012 18 657 519470 4814969 280 40
18:00:57 1/25/2012 1 25 2012 18 657 519496 4814969 280 40
22:00:53 2/22/2014 2 22 2014 22 679 520895 4814973 276 40
18:00:26 11/23/2010 11 23 2010 18 646 521029 4814974 276 40
12:00:26 3/11/2011 3 11 2011 12 641 520713 4814973 277 40
10:00:53 3/17/2013 3 17 2013 10 657 520793 4814973 277 40
18:00:42 4/1/2011 4 1 2011 18 654 520218 4814972 278 40
8:00:39 3/4/2011 3 4 2011 8 657 520852 4814974 276 40
6:00:42 1/29/2011 1 29 2011 6 653 520899 4814974 276 40
2:00:44 1/24/2011 1 24 2011 2 655 520831 4814974 276 40
0:00:24 1/26/2012 1 26 2012 0 657 519460 4814970 280 40
6:00:15 4/6/2011 4 6 2011 6 657 520572 4814973 277 40
4:00:42 2/26/2009 2 26 2009 4 632 520928 4814974 276 40
14:00:53 12/29/2010 12 29 2010 14 653 519808 4814971 279 40
14:00:48 3/11/2011 3 11 2011 14 654 520751 4814974 277 40
8:00:26 3/31/2011 3 31 2011 8 659 520190 4814973 278 40
14:00:54 3/25/2011 3 25 2011 14 657 520820 4814975 277 40
18:00:47 12/26/2010 12 26 2010 18 653 519434 4814970 280 40
14:00:47 2/1/2010 2 1 2010 14 646 520620 4814974 277 40
2:00:48 2/18/2009 2 18 2009 2 635 520056 4814972 278 40
22:00:48 1/26/2009 1 26 2009 22 634 519494 4814971 280 40
2:01:11 4/1/2010 4 1 2010 2 643 520256 4814973 278 40
4:01:23 12/29/2010 12 29 2010 4 654 519492 4814971 280 40
10:01:52 3/2/2012 3 2 2012 10 641 521075 4814976 276 40
2:00:23 3/31/2009 3 31 2009 2 640 520826 4814975 276 40
2:00:54 1/26/2012 1 26 2012 2 657 519467 4814971 280 40
14:01:50 4/29/2010 4 29 2010 14 640 520082 4814973 278 40
18:00:23 1/26/2013 1 26 2013 18 658 519839 4814972 279 40
12:00:42 3/30/2010 3 30 2010 12 657 520244 4814973 278 40
2:00:48 1/27/2009 1 27 2009 2 634 519499 4814971 280 40
22:00:55 1/25/2012 1 25 2012 22 657 519477 4814971 280 40
22:00:53 3/31/2010 3 31 2010 22 643 520258 4814974 278 40
2:00:54 12/16/2010 12 16 2010 2 646 521187 4814977 276 40
22:00:57 12/26/2010 12 26 2010 22 653 519444 4814971 280 40
4:00:55 1/24/2011 1 24 2011 4 655 520826 4814976 276 40
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18:00:51 3/15/2013 3 15 2013 18 677 520149 4814974 278 40
14:00:57 4/22/2010 4 22 2010 14 643 520274 4814974 278 40
2:00:56 11/22/2010 11 22 2010 2 650 520610 4814975 277 40
10:00:53 12/3/2010 12 3 2010 10 641 519832 4814973 279 40
10:00:54 2/12/2012 2 12 2012 10 657 520913 4814976 276 40
8:00:47 4/27/2011 4 27 2011 8 657 520341 4814975 278 40
12:00:42 3/23/2012 3 23 2012 12 663 520068 4814974 278 40
16:00:48 4/19/2010 4 19 2010 16 657 520017 4814974 278 40
10:56:24 2/17/2013 2 17 2013 10 641 520378 4814975 278 40
10:00:49 2/17/2013 2 17 2013 10 665 520579 4814976 277 40
2:00:55 4/16/2011 4 16 2011 2 657 519814 4814974 279 40
8:00:42 3/29/2012 3 29 2012 8 681 520839 4814977 276 40
18:00:53 3/2/2011 3 2 2011 18 657 519699 4814973 279 40
16:00:47 1/21/2011 1 21 2011 16 653 520758 4814977 277 40
16:00:54 3/3/2011 3 3 2011 16 654 520727 4814977 277 40
12:00:47 2/1/2010 2 1 2010 12 646 520623 4814976 277 40
8:00:36 3/24/2009 3 24 2009 8 641 520425 4814976 277 40
13:58:24 11/22/2013 11 22 2013 13 657 519616 4814973 279 40
4:00:53 4/5/2010 4 5 2010 4 656 521017 4814978 276 40
12:00:12 2/20/2009 2 20 2009 12 635 519978 4814975 279 40
2:00:53 3/31/2009 3 31 2009 2 643 520819 4814977 277 40
22:00:41 4/17/2013 4 17 2013 22 679 521325 4814979 275 40
6:00:53 12/14/2010 12 14 2010 6 650 520908 4814978 276 40
4:00:23 4/6/2011 4 6 2011 4 667 520786 4814977 277 40
18:00:41 3/1/2011 3 1 2011 18 646 519900 4814975 279 40
12:00:55 3/16/2011 3 16 2011 12 657 520231 4814976 278 40
8:00:53 3/17/2009 3 17 2009 8 641 520778 4814978 277 40
6:00:54 3/5/2014 3 5 2014 6 914 520640 4814977 277 40
11:19:55 1/25/2013 1 25 2013 11 641 519791 4814975 279 40
14:00:54 3/23/2012 3 23 2012 14 658 520104 4814976 278 40
18:00:47 4/21/2012 4 21 2012 18 657 519786 4814975 279 40
10:00:53 4/22/2010 4 22 2010 10 643 520074 4814976 278 40
16:00:53 4/8/2011 4 8 2011 16 657 520958 4814979 276 40
18:00:41 2/23/2010 2 23 2010 18 641 521153 4814979 276 40
14:00:54 3/19/2014 3 19 2014 14 914 520135 4814976 278 40
8:00:54 4/3/2009 4 3 2009 8 637 520700 4814978 277 40
22:00:42 1/31/2009 1 31 2009 22 635 520731 4814978 277 40
0:01:00 4/1/2010 4 1 2010 0 643 520251 4814977 278 40
16:00:48 2/12/2011 2 12 2011 16 653 519989 4814976 279 40
4:00:47 3/11/2009 3 11 2009 4 634 520864 4814979 276 40
0:03:17 5/3/2013 5 3 2013 0 657 521206 4814980 276 40
2:00:54 2/26/2009 2 26 2009 2 632 520930 4814979 276 40
0:00:42 1/29/2012 1 29 2012 0 657 519385 4814975 280 40
14:01:11 4/8/2011 4 8 2011 14 647 521044 4814980 276 40
8:00:53 2/1/2009 2 1 2009 8 635 520736 4814979 277 40
19:38:41 3/19/2014 3 19 2014 19 657 520520 4814979 277 40
18:00:56 2/27/2009 2 27 2009 18 635 520884 4814980 276 40
2:00:25 12/28/2010 12 28 2010 2 653 519434 4814975 280 40
2:00:50 2/10/2013 2 10 2013 2 657 519654 4814976 279 40
18:00:48 4/23/2010 4 23 2010 18 657 520710 4814979 277 40
16:00:53 3/25/2011 3 25 2011 16 657 520823 4814980 276 40
0:00:56 4/18/2013 4 18 2013 0 679 521328 4814981 275 40
6:00:54 4/12/2010 4 12 2010 6 657 521334 4814982 275 40
6:00:42 12/4/2013 12 4 2013 6 671 520448 4814979 277 40
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2:01:11 4/7/2010 4 7 2010 2 656 521380 4814982 275 40
6:00:54 4/4/2010 4 4 2010 6 654 521386 4814982 275 40
8:00:52 3/11/2009 3 11 2009 8 634 520866 4814980 276 40
16:01:11 3/2/2011 3 2 2011 16 657 519646 4814977 279 40
6:00:53 4/2/2012 4 2 2012 6 674 521447 4814982 275 40
2:00:41 3/31/2009 3 31 2009 2 641 520912 4814981 276 40
18:00:54 1/31/2010 1 31 2010 18 647 519886 4814978 279 40
22:00:54 4/28/2010 4 28 2010 22 656 521023 4814981 276 40
10:00:14 12/30/2011 12 30 2011 10 657 520219 4814979 278 40
4:00:53 3/5/2014 3 5 2014 4 914 520638 4814980 277 40
0:00:55 11/21/2010 11 21 2010 0 650 520615 4814980 277 40
14:00:47 3/28/2012 3 28 2012 14 657 519631 4814977 279 40
16:00:34 4/8/2010 4 8 2010 16 657 520683 4814980 277 40
18:00:13 3/21/2012 3 21 2012 18 657 520269 4814979 278 40
16:00:26 4/15/2012 4 15 2012 16 657 519761 4814978 279 40
8:00:26 4/1/2010 4 1 2010 8 643 520247 4814979 278 40
12:00:48 3/1/2011 3 1 2011 12 641 519903 4814978 279 40
16:00:54 4/25/2010 4 25 2010 16 643 520173 4814979 278 40
20:00:46 1/25/2012 1 25 2012 20 657 519474 4814977 280 40
6:01:11 12/9/2010 12 9 2010 6 646 519777 4814978 279 40
6:00:55 12/13/2009 12 13 2009 6 639 521252 4814983 275 40
6:00:52 11/22/2010 11 22 2010 6 654 520410 4814980 278 40
10:00:56 3/30/2012 3 30 2012 10 674 520664 4814981 277 40
2:01:24 4/6/2011 4 6 2011 2 641 519964 4814979 279 40
6:00:55 2/17/2011 2 17 2011 6 647 520434 4814981 277 40
2:00:21 4/4/2009 4 4 2009 2 643 520968 4814983 276 40
4:00:55 2/1/2009 2 1 2009 4 635 520736 4814982 277 40
18:00:49 1/8/2013 1 8 2013 18 657 519828 4814979 279 40
8:00:47 3/17/2009 3 17 2009 8 635 520692 4814982 277 40
4:00:48 2/17/2011 2 17 2011 4 647 520435 4814981 277 40
10:25:53 4/7/2013 4 7 2013 10 657 519973 4814980 279 40
8:00:37 1/29/2011 1 29 2011 8 653 520892 4814983 276 40
0:00:55 12/16/2010 12 16 2010 0 646 521186 4814984 276 40
8:00:48 2/17/2011 2 17 2011 8 647 520439 4814981 277 40
14:00:27 3/1/2011 3 1 2011 14 641 519914 4814980 279 40
18:00:17 3/14/2012 3 14 2012 18 658 519886 4814980 279 40
2:00:44 5/26/2010 5 26 2010 2 639 520654 4814982 277 40
14:00:53 2/27/2012 2 27 2012 14 657 521069 4814984 276 40
4:00:48 3/29/2012 3 29 2012 4 673 521508 4814985 275 40
2:00:54 2/14/2009 2 14 2009 2 635 520565 4814982 277 40
6:01:07 4/24/2012 4 24 2012 6 657 521207 4814985 276 40
14:01:08 3/30/2011 3 30 2011 14 657 520235 4814982 278 40
4:00:27 1/23/2012 1 23 2012 4 657 519434 4814980 280 40
6:00:55 2/14/2012 2 14 2012 6 657 520791 4814984 277 40
2:00:50 5/9/2011 5 9 2011 2 667 521379 4814986 275 40
14:00:53 12/31/2011 12 31 2011 14 657 520066 4814982 278 40
10:00:54 3/16/2013 3 16 2013 10 671 520340 4814983 278 40
12:00:56 2/16/2014 2 16 2014 12 671 520564 4814983 277 40
10:00:50 2/20/2009 2 20 2009 10 635 520784 4814984 277 40
0:00:54 11/24/2010 11 24 2010 0 653 521012 4814985 276 40
8:00:55 12/3/2010 12 3 2010 8 641 520730 4814984 277 40
4:01:06 4/17/2012 4 17 2012 4 671 520821 4814984 277 40
18:00:40 4/1/2010 4 1 2010 18 654 519893 4814982 279 40
6:00:38 2/1/2009 2 1 2009 6 635 520736 4814984 277 40
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4:00:56 4/6/2011 4 6 2011 4 641 519977 4814982 279 40
6:00:36 3/17/2012 3 17 2012 6 657 519780 4814981 279 40
6:00:26 11/23/2010 11 23 2010 6 657 520827 4814984 276 40
10:01:14 3/11/2009 3 11 2009 10 634 520939 4814985 276 40
12:00:50 4/7/2011 4 7 2011 12 647 520663 4814984 277 40
16:00:48 3/9/2009 3 9 2009 16 635 520542 4814984 277 40
8:00:41 3/31/2010 3 31 2010 8 654 520627 4814984 277 40
16:00:41 3/21/2013 3 21 2013 16 658 519843 4814982 279 40
6:00:20 4/6/2011 4 6 2011 6 641 519982 4814982 279 40
2:00:53 1/24/2012 1 24 2012 2 657 519483 4814981 280 40
12:01:11 11/22/2010 11 22 2010 12 638 519898 4814982 279 40
4:00:53 3/3/2014 3 3 2014 4 914 520244 4814983 278 40
6:00:42 11/23/2010 11 23 2010 6 801 520810 4814985 277 40
16:00:54 4/2/2010 4 2 2010 16 654 520700 4814985 277 40
8:00:24 3/30/2012 3 30 2012 8 674 520666 4814985 277 40
8:00:35 2/8/2010 2 8 2010 8 646 521015 4814986 276 40
10:00:48 2/17/2013 2 17 2013 10 658 520567 4814984 277 40
6:00:56 1/23/2012 1 23 2012 6 657 519434 4814981 280 40
10:00:56 4/26/2011 4 26 2011 10 665 520227 4814984 278 40
10:00:38 3/28/2012 3 28 2012 10 674 520036 4814983 278 40
16:00:54 3/21/2012 3 21 2012 16 657 520279 4814984 278 40
4:00:53 3/31/2010 3 31 2010 4 655 520905 4814986 276 40
8:00:44 1/25/2013 1 25 2013 8 658 519694 4814982 279 40
14:00:41 3/16/2011 3 16 2011 14 641 520423 4814985 277 40
14:00:16 11/22/2010 11 22 2010 14 801 519803 4814983 279 40
12:00:56 3/16/2011 3 16 2011 12 641 520427 4814985 277 40
22:00:41 12/4/2011 12 4 2011 22 655 520088 4814984 278 40
0:00:48 4/17/2008 4 17 2008 0 632 521322 4814988 275 40
20:00:41 3/6/2014 3 6 2014 20 914 520072 4814984 278 40
2:00:54 3/14/2012 3 14 2012 2 657 521133 4814987 276 40
14:00:25 3/28/2012 3 28 2012 14 673 519973 4814984 279 40
2:01:26 3/31/2010 3 31 2010 2 655 520905 4814987 276 40
4:00:48 3/29/2011 3 29 2011 4 657 521383 4814988 275 40
4:00:36 12/19/2010 12 19 2010 4 653 519761 4814984 279 40
2:00:53 5/7/2010 5 7 2010 2 657 521090 4814988 276 40
12:00:53 3/28/2012 3 28 2012 12 657 519967 4814984 279 40
22:00:55 12/3/2010 12 3 2010 22 801 520720 4814987 277 40
18:01:15 12/15/2010 12 15 2010 18 646 521062 4814988 276 40
8:00:47 4/3/2010 4 3 2010 8 647 520675 4814986 277 40
6:00:53 2/8/2010 2 8 2010 6 646 521041 4814988 276 40
16:00:53 3/27/2011 3 27 2011 16 664 520980 4814988 276 40
2:00:54 4/10/2011 4 10 2011 2 667 520191 4814985 278 40
2:00:54 3/3/2014 3 3 2014 2 914 520236 4814985 278 40
2:00:35 3/21/2011 3 21 2011 2 653 519926 4814985 279 40
4:00:55 2/17/2011 2 17 2011 4 641 520428 4814986 277 40
8:00:49 4/3/2011 4 3 2011 8 653 520053 4814985 278 40
10:00:14 4/30/2010 4 30 2010 10 657 520435 4814986 277 40
20:00:20 3/24/2012 3 24 2012 20 658 520796 4814987 277 40
18:00:43 4/15/2010 4 15 2010 18 643 520356 4814986 278 40
8:00:40 4/13/2012 4 13 2012 8 672 520337 4814986 278 40
2:00:54 3/5/2014 3 5 2014 2 914 520653 4814987 277 40
6:00:50 3/6/2011 3 6 2011 6 655 520879 4814988 276 40
18:00:54 12/27/2011 12 27 2011 18 657 520227 4814986 278 40
22:00:54 2/13/2009 2 13 2009 22 635 520564 4814987 277 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:55 4/1/2010 4 1 2010 14 643 519973 4814986 279 40
12:00:50 3/11/2011 3 11 2011 12 657 520667 4814988 277 40
8:00:52 1/3/2010 1 3 2010 8 646 520988 4814989 276 40
14:00:43 4/26/2008 4 26 2008 14 636 520500 4814987 277 40
6:00:47 3/29/2011 3 29 2011 6 657 521388 4814990 275 40
6:00:44 12/24/2010 12 24 2010 6 653 519466 4814985 280 40
18:12:41 4/23/2014 4 23 2014 18 657 520349 4814987 278 40
10:00:53 3/3/2014 3 3 2014 10 914 520832 4814989 276 40
8:00:49 11/22/2010 11 22 2010 8 639 520279 4814987 278 40
6:00:42 11/21/2010 11 21 2010 6 639 520556 4814988 277 40
12:54:53 4/6/2014 4 6 2014 12 657 520333 4814987 278 40
12:00:42 3/30/2011 3 30 2011 12 657 520235 4814987 278 40
12:00:22 4/6/2010 4 6 2010 12 643 520621 4814988 277 40
12:00:24 2/27/2012 2 27 2012 12 657 521095 4814990 276 40
12:00:52 2/17/2011 2 17 2011 12 653 520571 4814988 277 40
20:00:39 3/4/2014 3 4 2014 20 914 520661 4814989 277 40
2:00:24 2/21/2009 2 21 2009 2 635 519950 4814986 279 40
16:00:41 3/17/2009 3 17 2009 16 641 520489 4814988 277 40
8:00:50 1/23/2012 1 23 2012 8 657 519446 4814985 280 40
12:00:48 4/18/2012 4 18 2012 12 665 520140 4814987 278 40
14:00:55 3/21/2012 3 21 2012 14 665 520247 4814988 278 40
16:00:54 4/18/2008 4 18 2008 16 632 520351 4814988 278 40
8:00:54 12/9/2010 12 9 2010 8 646 519773 4814986 279 40
12:00:49 2/16/2009 2 16 2009 12 635 520284 4814988 278 40
2:00:20 11/22/2010 11 22 2010 2 657 519904 4814987 279 40
2:00:27 4/3/2010 4 3 2010 2 654 521431 4814991 275 40
22:00:21 4/6/2010 4 6 2010 22 654 521433 4814991 275 40
10:00:54 2/3/2011 2 3 2011 10 653 520425 4814988 277 40
8:00:53 2/17/2011 2 17 2011 8 641 520429 4814988 277 40
0:00:15 2/14/2009 2 14 2009 0 635 520549 4814989 277 40
10:00:20 3/13/2013 3 13 2013 10 658 520598 4814989 277 40
8:00:53 3/3/2014 3 3 2014 8 914 520378 4814988 278 40
18:00:23 3/16/2011 3 16 2011 18 657 520350 4814988 278 40
22:00:54 4/9/2010 4 9 2010 22 656 521389 4814992 275 40
18:00:49 3/24/2012 3 24 2012 18 665 520655 4814989 277 40
22:00:54 4/6/2010 4 6 2010 22 656 521381 4814992 275 40
12:00:39 3/18/2012 3 18 2012 12 665 520128 4814988 278 40
12:00:24 2/17/2013 2 17 2013 12 658 520374 4814989 278 40
8:00:53 4/13/2010 4 13 2010 8 646 520665 4814990 277 40
18:00:52 12/3/2010 12 3 2010 18 646 520343 4814989 278 40
16:00:55 3/1/2011 3 1 2011 16 646 519949 4814987 279 40
12:00:36 3/21/2011 3 21 2011 12 653 520406 4814989 278 40
2:00:49 1/25/2013 1 25 2013 2 658 519695 4814987 279 40
2:00:48 1/27/2010 1 27 2010 2 646 521221 4814991 275 40
18:57:42 1/10/2014 1 10 2014 18 657 519435 4814986 280 40
10:00:23 3/12/2012 3 12 2012 10 658 520663 4814990 277 40
2:00:49 1/23/2012 1 23 2012 2 657 519445 4814986 280 40
6:00:48 12/19/2010 12 19 2010 6 653 519755 4814987 279 40
0:00:56 3/26/2011 3 26 2011 0 653 521061 4814991 276 40
11:15:53 1/24/2013 1 24 2013 11 641 519860 4814988 279 40
14:00:42 4/7/2011 4 7 2011 14 647 520580 4814990 277 40
12:01:27 2/27/2011 2 27 2011 12 641 520916 4814991 276 40
2:00:44 12/17/2013 12 17 2013 2 658 519680 4814987 279 40
10:00:50 3/16/2013 3 16 2013 10 657 520332 4814989 278 40
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6:01:18 2/13/2012 2 13 2012 6 657 521159 4814992 276 40
10:00:56 1/31/2013 1 31 2013 10 658 519635 4814987 279 40
10:00:56 3/28/2012 3 28 2012 10 641 519974 4814988 279 40
10:00:47 4/17/2010 4 17 2010 10 643 520259 4814989 278 40
14:00:54 12/4/2011 12 4 2011 14 655 519675 4814988 279 40
10:00:57 2/17/2011 2 17 2011 10 641 520429 4814990 277 40
18:00:41 3/1/2011 3 1 2011 18 657 519902 4814988 279 40
8:00:48 12/19/2010 12 19 2010 8 653 519755 4814988 279 40
10:00:43 4/13/2010 4 13 2010 10 646 520709 4814991 277 40
6:00:42 2/17/2011 2 17 2011 6 641 520429 4814990 277 40
14:00:54 2/12/2012 2 12 2012 14 657 521042 4814992 276 40
14:00:52 12/12/2009 12 12 2009 14 644 519727 4814988 279 40
12:00:37 3/21/2011 3 21 2011 12 641 520414 4814990 278 40
8:00:51 4/1/2011 4 1 2011 8 653 520657 4814991 277 40
6:00:55 3/3/2014 3 3 2014 6 914 520242 4814990 278 40
20:01:25 3/19/2012 3 19 2012 20 657 520657 4814991 277 40
18:00:53 2/25/2009 2 25 2009 18 635 520917 4814992 276 40
14:00:42 2/17/2013 2 17 2013 14 665 520423 4814991 277 40
18:41:23 2/15/2013 2 15 2013 18 641 519569 4814988 280 40
10:00:42 3/27/2012 3 27 2012 10 673 520607 4814991 277 40
22:00:49 11/22/2010 11 22 2010 22 638 520723 4814992 277 40
14:00:44 1/22/2011 1 22 2011 14 653 520633 4814991 277 40
10:00:42 3/28/2012 3 28 2012 10 671 519981 4814989 279 40
18:00:49 2/16/2009 2 16 2009 18 635 520148 4814990 278 40
16:00:25 3/28/2012 3 28 2012 16 673 519976 4814990 279 40
12:00:47 4/17/2012 4 17 2012 12 657 519805 4814989 279 40
0:00:43 2/22/2012 2 22 2012 0 657 520256 4814991 278 40
18:01:18 3/24/2011 3 24 2011 18 647 520990 4814993 276 40
8:00:41 12/2/2010 12 2 2010 8 657 519769 4814989 279 40
14:00:48 1/31/2009 1 31 2009 14 635 520614 4814992 277 40
4:00:41 3/22/2013 3 22 2013 4 658 519844 4814990 279 40
8:01:09 2/13/2012 2 13 2012 8 657 521069 4814994 276 40
14:00:44 3/12/2009 3 12 2009 14 634 520160 4814991 278 40
10:00:53 2/17/2011 2 17 2011 10 647 520513 4814992 277 40
2:00:53 12/13/2009 12 13 2009 2 644 519904 4814990 279 40
12:00:44 3/14/2009 3 14 2009 12 635 520584 4814993 277 40
16:00:53 3/27/2012 3 27 2012 16 671 520554 4814993 277 40
0:00:50 12/28/2010 12 28 2010 0 653 519451 4814989 280 40
14:00:48 4/3/2011 4 3 2011 14 657 519739 4814990 279 40
6:00:50 2/25/2010 2 25 2010 6 641 521110 4814995 276 40
16:00:21 12/30/2011 12 30 2011 16 658 519842 4814991 279 40
15:00:43 4/6/2010 4 6 2010 15 801 520675 4814994 277 40
18:00:27 12/4/2011 12 4 2011 18 655 519747 4814991 279 40
12:00:53 2/17/2013 2 17 2013 12 671 520467 4814993 277 40
16:00:47 3/25/2011 3 25 2011 16 647 520625 4814994 277 40
18:00:28 4/19/2009 4 19 2009 18 639 520459 4814993 277 40
10:00:42 4/27/2011 4 27 2011 10 657 520288 4814993 278 40
10:01:11 3/29/2009 3 29 2009 10 639 520810 4814995 277 40
4:00:42 4/12/2010 4 12 2010 4 657 521333 4814996 275 40
18:01:05 4/15/2010 4 15 2010 18 656 520334 4814993 278 40
0:00:42 2/18/2009 2 18 2009 0 635 520000 4814993 279 40
2:00:52 4/3/2010 4 3 2010 2 657 521394 4814997 275 40
16:01:18 1/26/2012 1 26 2012 16 657 519506 4814991 280 40
0:00:54 1/24/2012 1 24 2012 0 657 519481 4814991 280 40
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8:00:42 2/14/2012 2 14 2012 8 657 520798 4814995 277 40
8:00:29 12/15/2010 12 15 2010 8 653 520223 4814994 278 40
18:00:41 3/26/2012 3 26 2012 18 673 520808 4814996 277 40
10:01:22 3/26/2012 3 26 2012 10 672 520738 4814995 277 40
0:00:44 4/30/2011 4 30 2011 0 657 519790 4814993 279 40
2:00:44 2/8/2010 2 8 2010 2 646 521042 4814996 276 40
18:00:48 1/28/2010 1 28 2010 18 646 520586 4814995 277 40
4:00:54 4/12/2010 4 12 2010 4 656 521369 4814998 275 40
22:00:39 3/20/2011 3 20 2011 22 653 519924 4814993 279 40
6:00:48 3/22/2013 3 22 2013 6 658 519839 4814993 279 40
18:00:53 2/5/2010 2 5 2010 18 647 520155 4814994 278 40
12:00:53 3/21/2012 3 21 2012 12 665 520277 4814995 278 40
22:00:56 3/4/2014 3 4 2014 22 914 520663 4814996 277 40
0:00:14 3/5/2014 3 5 2014 0 914 520658 4814996 277 40
16:00:41 5/1/2009 5 1 2009 16 639 520018 4814994 278 40
8:00:30 4/3/2009 4 3 2009 8 647 520820 4814997 277 40
14:01:39 3/25/2011 3 25 2011 14 641 520518 4814996 277 40
8:01:12 3/26/2012 3 26 2012 8 674 520392 4814995 278 40
22:00:54 3/28/2012 3 28 2012 22 657 519816 4814994 279 40
2:00:41 2/7/2010 2 7 2010 2 646 521044 4814998 276 40
6:00:32 11/23/2010 11 23 2010 6 638 520801 4814997 277 40
8:00:33 3/31/2009 3 31 2009 8 640 520815 4814997 277 40
20:00:47 3/17/2012 3 17 2012 20 657 519682 4814994 279 40
6:00:47 2/7/2010 2 7 2010 6 647 519749 4814994 279 40
22:56:41 4/15/2013 4 15 2013 22 657 521194 4814998 276 40
22:00:53 1/21/2011 1 21 2011 22 653 520822 4814997 277 40
18:00:42 2/2/2011 2 2 2011 18 653 520487 4814996 277 40
14:00:47 4/21/2012 4 21 2012 14 657 519774 4814994 279 40
14:00:50 4/8/2011 4 8 2011 14 641 521069 4814998 276 40
12:00:42 3/27/2011 3 27 2011 12 650 520545 4814997 277 40
22:00:56 12/2/2011 12 2 2011 22 655 520593 4814997 277 40
2:00:54 12/19/2010 12 19 2010 2 653 519747 4814995 279 40
22:52:50 4/14/2013 4 14 2013 22 657 521367 4815000 275 40
12:00:43 1/22/2011 1 22 2011 12 653 520639 4814997 277 40
16:00:42   3/29/2012       3       29      2012    16      673     519736  4814995 279     40
17:36:23        2/27/2013       2       27      2013    17      641     520871  4814998 276     40
14:00:31        3/31/2010       3       31      2010    14      657     520561  4814997 277     40
10:00:48        1/29/2013       1       29      2013    10      657     519676  4814995 279     40
10:00:27        3/28/2011       3       28      2011    10      647     520468  4814997 277     40
12:01:24        2/25/2014       2       25      2014    12      909     520310  4814997 278     40
8:01:24 3/25/2012       3       25      2012    8       672     520364  4814997 278     40
8:00:53 3/31/2009       3       31      2009    8       639     520728  4814998 277     40
10:01:11        3/13/2013       3       13      2013    10      671     520663  4814998 277     40
18:00:47        5/7/2010        5       7       2010    18      657     519688  4814995 279     40
16:00:47        3/30/2011       3       30      2011    16      657     520232  4814997 278     40
8:00:47 4/15/2011       4       15      2011    8       654     520291  4814997 278     40
10:00:54        4/16/2012       4       16      2012    10      674     520478  4814998 277     40
10:00:56        1/29/2011       1       29      2011    10      653     520872  4814999 276     40
18:00:50        11/20/2010      11      20      2010    18      638     519931  4814996 279     40
8:00:50 3/5/2014        3       5       2014    8       914     520562  4814998 277     40
8:01:12 3/4/2011        3       4       2011    8       653     520920  4814999 276     40
10:00:55        3/16/2009       3       16      2009    10      638     520299  4814997 278     40
8:00:54 1/24/2012       1       24      2012    8       657     519459  4814995 280     40
18:00:56        1/23/2012       1       23      2012    18      657     519509  4814995 280     40
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4:00:53 2/21/2014       2       21      2014    4       909     520991  4815000 276     40
2:00:54 4/6/2010        4       6       2010    2       657     519799  4814996 279     40
6:00:51 2/21/2009       2       21      2009    6       635     519979  4814997 279     40
12:00:54        2/19/2011       2       19      2011    12      641     520224  4814998 278     40
6:00:53 4/12/2010       4       12      2010    6       656     521368  4815001 275     40
16:00:54        2/1/2010        2       1       2010    16      646     520609  4814999 277     40
16:00:59        1/25/2013       1       25      2013    16      658     519833  4814997 279     40
8:00:55 4/15/2011       4       15      2011    8       667     520347  4814998 278     40
0:00:56 3/21/2011       3       21      2011    0       653     519924  4814997 279     40
10:00:54        12/14/2010      12      14      2010    10      655     519755  4814997 279     40
14:00:48        3/29/2012 3 29 2012 14 672 519764 4814997 279 40
10:00:15 4/28/2010 4 28 2010 10 657 520007 4814998 279 40
14:00:53 3/21/2012 3 21 2012 14 657 520261 4814999 278 40
12:00:47 3/25/2011 3 25 2011 12 647 520512 4815000 277 40
2:00:49 3/17/2009 3 17 2009 2 641 521320 4815003 275 40
12:00:48 11/22/2010 11 22 2010 12 646 519895 4814998 279 40
12:00:44 3/31/2010 3 31 2010 12 657 520555 4815000 277 40
0:00:44 2/22/2010 2 22 2010 0 641 520561 4815000 277 40
18:01:03 2/20/2009 2 20 2009 18 635 519946 4814998 279 40
0:00:46 1/25/2011 1 25 2011 0 653 519825 4814998 279 40
2:01:12 4/4/2009 4 4 2009 2 647 520931 4815002 276 40
14:00:44 2/2/2011 2 2 2011 14 653 520427 4815000 277 40
12:00:52 3/30/2014 3 30 2014 12 679 520997 4815002 276 40
12:00:42 12/14/2010 12 14 2010 12 655 519754 4814998 279 40
8:00:49 3/24/2012 3 24 2012 8 674 520031 4814999 278 40
10:00:19 4/17/2010 4 17 2010 10 657 520324 4815000 278 40
10:00:23 3/6/2009 3 6 2009 10 634 520737 4815002 277 40
10:00:53 3/29/2009 3 29 2009 10 637 520932 4815002 276 40
2:01:11 4/14/2010 4 14 2010 2 653 521633 4815005 274 40
10:00:55 3/31/2010 3 31 2010 10 656 520616 4815002 277 40
18:00:53 4/3/2010 4 3 2010 18 647 519536 4814998 280 40
8:00:54 4/6/2011 4 6 2011 8 657 520340 4815001 278 40
0:01:12 3/6/2011 3 6 2011 0 655 521442 4815005 275 40
4:00:36 3/27/2011 3 27 2011 4 653 520993 4815003 276 40
10:00:42 4/16/2011 4 16 2011 10 657 520136 4815001 278 40
12:17:56 2/25/2014 2 25 2014 12 657 520314 4815001 278 40
6:00:47 4/17/2012 4 17 2012 6 671 520784 4815003 277 40
16:00:54 3/30/2012 3 30 2012 16 673 520063 4815001 278 40
14:01:58 2/22/2014 2 22 2014 14 679 520938 4815004 276 40
16:00:33 2/2/2011 2 2 2011 16 653 520450 4815003 277 40
10:00:53 4/13/2011 4 13 2011 10 647 519739 4815001 279 40
19:37:53 12/18/2012 12 18 2012 19 641 521193 4815005 276 40
0:00:54 3/19/2014 3 19 2014 0 914 520775 4815004 277 40
12:00:49 3/1/2011 3 1 2011 12 654 519978 4815002 279 40
16:00:24 4/7/2011 4 7 2011 16 647 520547 4815003 277 40
4:00:47 2/14/2012 2 14 2012 4 657 520776 4815004 277 40
12:00:54 3/21/2012 3 21 2012 12 657 520258 4815003 278 40
18:00:44 4/15/2012 4 15 2012 18 657 519762 4815001 279 40
4:00:30 4/24/2012 4 24 2012 4 657 521209 4815006 276 40
14:02:14 4/2/2009 4 2 2009 14 641 520702 4815004 277 40
0:00:26 3/2/2014 3 2 2014 0 914 521072 4815006 276 40
22:00:53 2/5/2010 2 5 2010 22 647 520155 4815003 278 40
18:00:17 4/17/2012 4 17 2012 18 671 520231 4815003 278 40
22:00:53 12/27/2011 12 27 2011 22 657 520212 4815003 278 40
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22:00:48 3/1/2014 3 1 2014 22 914 521075 4815006 276 40
8:00:55 3/3/2011 3 3 2011 8 647 520031 4815003 278 40
8:00:54 3/30/2009 3 30 2009 8 641 520875 4815005 276 40
18:00:48 4/9/2012 4 9 2012 18 657 519798 4815002 279 40
18:01:47 1/25/2012 1 25 2012 18 641 519572 4815001 280 40
6:00:51 3/6/2011 3 6 2011 6 653 520907 4815006 276 40
4:00:47 2/21/2009 2 21 2009 4 635 519973 4815003 279 40
4:00:36 2/13/2012 2 13 2012 4 657 521181 4815006 276 40
4:00:48 4/6/2011 4 6 2011 4 647 520682 4815005 277 40
0:00:53 4/16/2012 4 16 2012 0 657 521122 4815006 276 40
2:00:42 4/8/2011 4 8 2011 2 657 519965 4815003 279 40
2:00:49 3/11/2009 3 11 2009 2 635 520995 4815006 276 40
2:00:53 2/13/2012 2 13 2012 2 657 521176 4815007 276 40
0:00:24 12/10/2010 12 10 2010 0 655 520649 4815005 277 40
0:00:50 3/17/2011 3 17 2011 0 653 520327 4815004 278 40
16:00:41 4/8/2011 4 8 2011 16 641 521067 4815007 276 40
16:00:32 2/17/2011 2 17 2011 16 653 520599 4815005 277 40
10:01:55 2/17/2009 2 17 2009 10 635 520250 4815004 278 40
16:00:48 1/26/2013 1 26 2013 16 658 519832 4815003 279 40
18:00:53 2/2/2009 2 2 2009 18 634 520834 4815006 276 40
0:00:53 2/7/2010 2 7 2010 0 646 521038 4815007 276 40
10:00:42 3/23/2012 3 23 2012 10 675 520090 4815004 278 40
4:00:24 1/8/2010 1 8 2010 4 646 521041 4815007 276 40
16:00:39 12/19/2010 12 19 2010 16 655 520601 4815006 277 40
18:00:31 4/1/2011 4 1 2011 18 663 520012 4815004 279 40
14:01:24 11/22/2010 11 22 2010 14 638 519882 4815004 279 40
8:01:24 3/4/2011 3 4 2011 8 655 520907 4815007 276 40
12:00:54 12/3/2011 12 3 2011 12 655 519663 4815003 279 40
12:00:41 1/17/2011 1 17 2011 12 653 520885 4815007 276 40
14:00:53 1/17/2011 1 17 2011 14 653 520713 4815006 277 40
0:00:53 12/19/2010 12 19 2010 0 653 519745 4815004 279 40
22:00:54 3/18/2014 3 18 2014 22 914 520772 4815007 277 40
14:00:29 3/12/2013 3 12 2013 14 671 520927 4815007 276 40
2:00:38 11/24/2010 11 24 2010 2 653 520987 4815007 276 40
6:00:47 3/30/2009 3 30 2009 6 643 520707 4815007 277 40
22:23:41 4/6/2013 4 6 2013 22 657 519777 4815004 279 40
16:00:55 3/21/2013 3 21 2013 16 677 520694 4815007 277 40
12:00:53 12/12/2009 12 12 2009 12 644 519732 4815004 279 40
22:00:54 4/15/2012 4 15 2012 22 657 521118 4815008 276 40
10:00:27 3/5/2014 3 5 2014 10 914 520563 4815007 277 40
12:00:53 2/6/2009 2 6 2009 12 635 520949 4815008 276 40
18:00:49 12/4/2011 12 4 2011 18 655 519734 4815004 279 40
10:00:44 4/18/2012 4 18 2012 10 674 520463 4815007 277 40
8:00:54 3/30/2009 3 30 2009 8 643 520711 4815008 277 40
18:01:42 3/18/2012 3 18 2012 18 641 519753 4815005 279 40
12:00:26 1/26/2013 1 26 2013 12 658 519838 4815005 279 40
2:00:57 3/19/2014 3 19 2014 2 914 520772 4815008 277 40
4:00:54 3/25/2011 3 25 2011 4 641 521468 4815011 275 40
6:00:39 2/25/2014 2 25 2014 6 909 520805 4815009 277 40
2:00:20 4/10/2012 4 10 2012 2 657 519792 4815006 279 40
20:00:54 1/23/2012 1 23 2012 20 657 519513 4815005 280 40
14:00:54 3/18/2012 3 18 2012 14 665 520252 4815007 278 40
6:00:54 3/27/2011 3 27 2011 6 653 520997 4815009 276 40
6:00:50 4/6/2011 4 6 2011 6 647 520684 4815008 277 40
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4:00:53 12/28/2010 12 28 2010 4 655 519561 4815005 280 40
8:00:55 2/25/2014 2 25 2014 8 909 520794 4815009 277 40
8:01:12 2/7/2010 2 7 2010 8 647 519799 4815006 279 40
4:00:44 3/30/2009 3 30 2009 4 643 520710 4815009 277 40
10:00:43 2/18/2011 2 18 2011 10 653 520626 4815009 277 40
10:00:25 1/26/2013 1 26 2013 10 658 519834 4815006 279 40
18:00:44 1/3/2010 1 3 2010 18 646 520673 4815009 277 40
7:13:17 3/12/2014 3 12 2014 7 657 520004 4815007 279 40
6:00:15 11/21/2010 11 21 2010 6 638 520630 4815009 277 40
18:00:55 11/22/2010 11 22 2010 18 647 520732 4815009 277 40
0:00:55 1/24/2011 1 24 2011 0 655 520673 4815009 277 40
12:01:11 2/24/2014 2 24 2014 12 909 520659 4815009 277 40
0:00:50 2/26/2009 2 26 2009 0 635 520875 4815010 276 40
6:01:34 12/28/2010 12 28 2010 6 655 519560 4815006 280 40
4:00:24 3/19/2014 3 19 2014 4 914 520776 4815010 277 40
16:00:43 4/17/2012 4 17 2012 16 671 520232 4815008 278 40
2:00:53 2/17/2011 2 17 2011 2 641 520416 4815009 278 40
8:00:55 4/12/2011 4 12 2011 8 641 519846 4815007 279 40
8:01:18 4/18/2010 4 18 2010 8 643 520027 4815008 278 40
10:01:24 3/22/2012 3 22 2012 10 641 520272 4815009 278 40
5:37:15 1/30/2013 1 30 2013 5 641 519367 4815006 280 40
18:00:56 1/31/2009 1 31 2009 18 635 520639 4815010 277 40
4:00:49 1/22/2011 1 22 2011 4 653 520851 4815011 276 40
22:00:59 3/26/2011 3 26 2011 22 657 521442 4815013 275 40
6:00:54 3/30/2009 3 30 2009 6 637 520866 4815011 276 40
18:00:53 3/4/2009 3 4 2009 18 634 520429 4815009 277 40
16:00:16 4/8/2011 4 8 2011 16 667 521123 4815012 276 40
14:00:43 4/30/2010 4 30 2010 14 657 520412 4815009 278 40
4:00:42 12/19/2010 12 19 2010 4 654 519772 4815008 279 40
12:00:56 3/18/2011 3 18 2011 12 647 519933 4815008 279 40
22:00:56 3/28/2012 3 28 2012 22 681 520828 4815011 276 40
8:00:54 4/3/2010 4 3 2010 8 643 520693 4815011 277 40
12:00:44 12/28/2010 12 28 2010 12 653 519835 4815008 279 40
12:00:52 3/27/2012 3 27 2012 12 674 520696 4815011 277 40
12:00:47 3/29/2009 3 29 2009 12 639 520809 4815011 277 40
12:00:53 3/11/2011 3 11 2011 12 654 520609 4815011 277 40
0:00:24 3/29/2012 3 29 2012 0 681 520831 4815011 276 40
2:00:53 4/13/2011 4 13 2011 2 667 520453 4815010 277 40
4:00:56 4/12/2010 4 12 2010 4 653 521431 4815013 275 40
8:00:42 1/27/2013 1 27 2013 8 658 519747 4815008 279 40
12:00:27 3/21/2012 3 21 2012 12 663 520244 4815010 278 40
10:00:50 3/17/2009 3 17 2009 10 641 520487 4815011 277 40
0:00:30 11/23/2010 11 23 2010 0 646 520823 4815012 276 40
10:00:53 12/3/2009 12 3 2009 10 638 520092 4815010 278 40
8:00:14 3/16/2009 3 16 2009 8 641 520307 4815010 278 40
11:07:52 12/23/2012 12 23 2012 11 641 519684 4815009 279 40
10:00:53 2/23/2014 2 23 2014 10 679 520849 4815012 276 40
16:00:44 4/15/2011 4 15 2011 16 801 520674 4815012 277 40
12:00:59 3/12/2013 3 12 2013 12 671 520921 4815013 276 40
8:00:56 12/24/2010 12 24 2010 8 653 519596 4815009 280 40
18:00:56 2/15/2014 2 15 2014 18 914 519660 4815009 279 40
1:09:26 12/8/2013 12 8 2013 1 657 519745 4815010 279 40
14:00:12 4/12/2011 4 12 2011 14 657 519904 4815010 279 40
8:00:53 3/16/2009 3 16 2009 8 635 520333 4815011 278 40
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8:00:48 3/3/2011 3 3 2011 8 657 520009 4815011 279 40
2:00:20 2/26/2009 2 26 2009 2 635 520875 4815013 276 40
2:00:24 3/28/2012 3 28 2012 2 674 519902 4815010 279 40
4:00:56 12/28/2010 12 28 2010 4 654 519558 4815009 280 40
10:00:26 3/28/2012 3 28 2012 10 679 519985 4815011 279 40
16:00:11 12/3/2013 12 3 2013 16 914 519680 4815010 279 40
8:00:47 3/30/2009 3 30 2009 8 639 520876 4815014 276 40
16:00:25 1/30/2013 1 30 2013 16 658 519672 4815010 279 40
4:00:54 2/26/2009 2 26 2009 4 635 520874 4815014 276 40
8:00:14 3/6/2011 3 6 2011 8 653 520903 4815014 276 40
12:00:52 2/17/2013 2 17 2013 12 665 520423 4815012 277 40
6:00:42 1/27/2013 1 27 2013 6 658 519741 4815010 279 40
12:00:29 3/21/2012 3 21 2012 12 658 520220 4815012 278 40
10:00:53 2/23/2014 2 23 2014 10 909 520855 4815014 276 40
10:00:54 3/23/2013 3 23 2013 10 657 521016 4815014 276 40
16:01:22 2/10/2012 2 10 2012 16 657 521084 4815015 276 40
18:00:49 3/22/2012 3 22 2012 18 665 520563 4815013 277 40
8:00:54 3/30/2009 3 30 2009 8 637 520865 4815014 276 40
2:00:32 12/28/2010 12 28 2010 2 654 519627 4815011 279 40
8:00:53 3/27/2012 3 27 2012 8 674 520694 4815014 277 40
10:01:12 2/13/2012 2 13 2012 10 657 521027 4815015 276 40
2:00:56 1/8/2010 1 8 2010 2 646 521035 4815015 276 40
22:00:42 3/21/2012 3 21 2012 22 657 519811 4815011 279 40
16:00:42 1/24/2012 1 24 2012 16 657 519510 4815011 280 40
8:00:56 12/28/2010 12 28 2010 8 653 519577 4815011 280 40
6:00:26 3/17/2011 3 17 2011 6 657 520847 4815015 276 40
12:00:56 3/17/2011 3 17 2011 12 657 519871 4815012 279 40
6:00:54 3/30/2009 3 30 2009 6 639 520884 4815015 276 40
18:00:49 12/18/2010 12 18 2010 18 654 519756 4815012 279 40
16:00:54 1/30/2012 1 30 2012 16 657 519528 4815011 280 40
12:00:41 2/12/2012 2 12 2012 12 657 521054 4815016 276 40
14:00:53 3/30/2014 3 30 2014 14 914 520750 4815015 277 40
12:00:42 3/11/2011 3 11 2011 12 647 520702 4815015 277 40
12:00:53 2/15/2009 2 15 2009 12 635 520318 4815013 278 40
4:00:53 3/30/2009 3 30 2009 4 637 520874 4815015 276 40
10:00:47 4/8/2011 4 8 2011 10 657 520901 4815015 276 40
16:00:56 12/2/2009 12 2 2009 16 638 519786 4815012 279 40
6:01:53 3/28/2012 3 28 2012 6 673 519993 4815013 279 40
16:00:54 1/17/2011 1 17 2011 16 655 520776 4815015 277 40
14:01:46 4/29/2010 4 29 2010 14 657 520058 4815013 278 40
4:00:41 3/30/2009 3 30 2009 4 639 520888 4815016 276 40
8:00:56 4/17/2012 4 17 2012 8 657 519808 4815013 279 40
18:08:25 3/24/2014 3 24 2014 18 657 520194 4815014 278 40
14:00:41 1/21/2012 1 21 2012 14 657 519608 4815012 280 40
18:00:35 3/30/2014 3 30 2014 18 679 520770 4815016 277 40
18:00:47 1/15/2012 1 15 2012 18 657 519781 4815013 279 40
8:00:48 3/15/2012 3 15 2012 8 658 519998 4815014 279 40
14:00:49 1/24/2012 1 24 2012 14 657 519640 4815013 279 40
14:00:20 2/26/2009 2 26 2009 14 634 520923 4815016 276 40
10:00:34 3/25/2011 3 25 2011 10 657 520757 4815016 277 40
10:00:56 3/21/2013 3 21 2013 10 657 520441 4815015 277 40
12:00:48 3/29/2009 3 29 2009 12 637 520944 4815017 276 40
8:00:49 4/1/2011 4 1 2011 8 654 520586 4815016 277 40
12:00:53 2/19/2012 2 19 2012 12 657 520942 4815017 276 40
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14:00:53 3/25/2011 3 25 2011 14 647 520543 4815016 277 40
4:01:11 4/7/2010 4 7 2010 4 656 521347 4815018 275 40
14:01:09 11/25/2010 11 25 2010 14 657 519839 4815014 279 40
16:00:53 3/29/2012 3 29 2012 16 665 519648 4815013 279 40
6:00:42 12/1/2011 12 1 2011 6 655 520974 4815017 276 40
2:00:52 11/22/2010 11 22 2010 2 654 520604 4815016 277 40
12:00:55 1/24/2012 1 24 2012 12 657 519606 4815013 280 40
0:01:23 3/29/2011 3 29 2011 0 657 521040 4815018 276 40
0:00:56 3/21/2011 3 21 2011 0 641 519867 4815014 279 40
10:00:25 3/31/2010 3 31 2010 10 657 520626 4815017 277 40
4:01:11 3/25/2011 3 25 2011 4 647 521528 4815019 275 40
8:00:41 3/31/2010 3 31 2010 8 657 520632 4815017 277 40
22:00:41 2/22/2014 2 22 2014 22 909 520806 4815017 277 40
18:41:24 3/3/2014 3 3 2014 18 657 519876 4815014 279 40
2:00:54 3/14/2013 3 14 2013 2 671 521304 4815019 275 40
12:35:47 3/2/2014 3 2 2014 12 657 520308 4815016 278 40
16:00:55 3/11/2011 3 11 2011 16 657 520653 4815017 277 40
10:00:47 2/4/2011 2 4 2011 10 653 520744 4815018 277 40
22:00:26 2/25/2009 2 25 2009 22 635 520893 4815018 276 40
18:00:55 12/18/2010 12 18 2010 18 653 519816 4815015 279 40
10:00:15 4/1/2010 4 1 2010 10 657 520691 4815018 277 40
12:00:49 2/1/2009 2 1 2009 12 635 520642 4815017 277 40
2:00:56 3/11/2009 3 11 2009 2 634 521043 4815019 276 40
0:00:56 12/28/2010 12 28 2010 0 654 519687 4815015 279 40
4:00:48 4/10/2012 4 10 2012 4 657 519814 4815015 279 40
6:00:49 12/19/2010 12 19 2010 6 654 519780 4815015 279 40
4:00:54 3/17/2011 3 17 2011 4 657 520844 4815018 276 40
18:00:54 3/21/2012 3 21 2012 18 641 520537 4815017 277 40
18:00:53 2/6/2010 2 6 2010 18 647 519468 4815014 280 40
22:00:41 2/6/2010 2 6 2010 22 646 521035 4815019 276 40
10:00:14 4/1/2010 4 1 2010 10 656 520638 4815018 277 40
18:00:54 2/15/2009 2 15 2009 18 635 520372 4815017 278 40
12:00:53 3/12/2009 3 12 2009 12 634 520141 4815017 278 40
20:00:47 1/14/2012 1 14 2012 20 657 519646 4815015 279 40
18:00:53 3/1/2011 3 1 2011 18 646 519869 4815016 279 40
12:00:53 3/1/2011 3 1 2011 12 647 519936 4815016 279 40
10:00:40 1/25/2012 1 25 2012 10 657 519581 4815015 280 40
22:00:24 4/4/2010 4 4 2010 22 656 521450 4815021 275 40
18:00:19 3/5/2011 3 5 2011 18 654 521266 4815021 275 40
0:00:36 11/22/2010 11 22 2010 0 646 520544 4815018 277 40
0:00:25 12/3/2009 12 3 2009 0 638 520152 4815017 278 40
8:00:42 3/11/2009 3 11 2009 8 635 520880 4815020 276 40
10:00:59 12/9/2013 12 9 2013 10 671 521689 4815022 274 40
2:00:35 12/14/2010 12 14 2010 2 650 521512 4815022 275 40
10:00:54 3/23/2012 3 23 2012 10 674 520060 4815017 278 40
16:00:44 2/16/2009 2 16 2009 16 635 520249 4815018 278 40
6:00:50 3/11/2009 3 11 2009 6 635 520876 4815020 276 40
8:00:26 4/17/2012 4 17 2012 8 672 520035 4815018 278 40
16:01:03 2/17/2011 2 17 2011 16 641 520617 4815019 277 40
0:00:53 1/30/2011 1 30 2011 0 653 521054 4815021 276 40
4:00:41 2/3/2009 2 3 2009 4 634 520896 4815020 276 40
16:01:09 3/6/2014 3 6 2014 16 914 519515 4815016 280 40
8:00:53 4/1/2011 4 1 2011 8 647 520612 4815020 277 40
8:00:54 12/4/2010 12 4 2010 8 657 519814 4815017 279 40
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4:00:26 12/1/2011 12 1 2011 4 655 520957 4815021 276 40
18:00:42 5/10/2008 5 10 2008 18 634 520035 4815018 278 40
7:09:55 12/8/2013 12 8 2013 7 657 519829 4815017 279 40
12:00:23 3/21/2013 3 21 2013 12 658 520647 4815020 277 40
16:00:47 12/4/2011 12 4 2011 16 655 519725 4815017 279 40
18:00:42 11/28/2011 11 28 2011 18 655 519880 4815018 279 40
16:00:50 3/29/2012 3 29 2012 16 672 519785 4815018 279 40
12:01:49 2/15/2014 2 15 2014 12 914 520883 4815021 276 40
18:02:03 12/5/2013 12 5 2013 18 671 521717 4815024 274 40
22:00:41 12/18/2010 12 18 2010 22 653 519813 4815018 279 40
0:00:54 4/16/2012 4 16 2012 0 672 521173 4815023 276 40
8:00:48 3/17/2013 3 17 2013 8 658 520740 4815022 277 40
0:01:42 4/5/2010 4 5 2010 0 656 521466 4815024 275 40
18:00:53 2/3/2010 2 3 2010 18 646 520757 4815022 277 40
10:01:13 3/29/2009 3 29 2009 10 647 520936 4815023 276 40
22:00:53 1/29/2011 1 29 2011 22 653 521052 4815023 276 40
7:15:25 4/12/2014 4 12 2014 7 657 519912 4815020 279 40
8:00:42 2/3/2009 2 3 2009 8 634 520894 4815023 276 40
4:00:47 12/9/2010 12 9 2010 4 646 519783 4815019 279 40
14:00:23 1/26/2013 1 26 2013 14 658 519836 4815019 279 40
8:00:51 1/15/2012 1 15 2012 8 657 519870 4815020 279 40
18:00:26 11/24/2010 11 24 2010 18 647 520815 4815022 277 40
20:00:42 3/1/2014 3 1 2014 20 914 521106 4815023 276 40
8:00:41 4/9/2011 4 9 2011 8 667 520782 4815022 277 40
18:00:41 3/29/2014 3 29 2014 18 914 519792 4815019 279 40
4:00:37 11/29/2011 11 29 2011 4 655 520698 4815022 277 40
12:00:47 3/25/2011 3 25 2011 12 657 520768 4815023 277 40
18:00:42 3/19/2011 3 19 2011 18 653 520927 4815023 276 40
8:00:53 12/28/2010 12 28 2010 8 655 519556 4815019 280 40
14:00:24 2/1/2009 2 1 2009 14 635 520698 4815022 277 40
16:00:49 3/30/2009 3 30 2009 16 637 521169 4815024 276 40
6:00:49 5/1/2009 5 1 2009 6 639 520865 4815023 276 40
6:00:53 3/19/2014 3 19 2014 6 914 520766 4815023 277 40
12:00:54 3/30/2012 3 30 2012 12 673 520045 4815021 278 40
6:00:48 3/30/2009 3 30 2009 6 647 520753 4815023 277 40
16:00:48 1/21/2012 1 21 2012 16 657 519605 4815019 280 40
18:00:56 1/23/2013 1 23 2013 18 657 519904 4815020 279 40
0:00:55 3/22/2012 3 22 2012 0 657 519817 4815020 279 40
14:00:42 2/22/2014 2 22 2014 14 914 520731 4815023 277 40
14:00:35 3/11/2011 3 11 2011 14 657 520693 4815023 277 40
6:00:48 2/3/2009 2 3 2009 6 634 520896 4815024 276 40
8:00:47 3/17/2011 3 17 2011 8 657 520797 4815024 277 40
0:00:47 3/19/2014 3 19 2014 0 679 520907 4815024 276 40
12:00:54 1/31/2009 1 31 2009 12 635 520566 4815023 277 40
12:00:51 3/12/2012 3 12 2012 12 657 520708 4815023 277 40
0:00:39 1/25/2013 1 25 2013 0 658 519735 4815021 279 40
8:00:47 4/10/2011 4 10 2011 8 657 520147 4815022 278 40
18:00:50 3/29/2012 3 29 2012 18 673 519501 4815020 280 40
16:00:55 3/18/2012 3 18 2012 16 665 520223 4815022 278 40
22:00:55 3/30/2009 3 30 2009 22 641 520903 4815024 276 40
12:00:54 4/22/2010 4 22 2010 12 643 520187 4815022 278 40
14:00:41 4/13/2012 4 13 2012 14 672 520024 4815022 278 40
10:00:26 3/25/2011 3 25 2011 10 641 520514 4815023 277 40
10:01:05 3/25/2011 3 25 2011 10 647 520515 4815023 277 40
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4:00:41 3/30/2009 3 30 2009 4 647 520758 4815024 277 40
4:00:44 1/10/2012 1 10 2012 4 657 519827 4815021 279 40
8:01:54 12/3/2010 12 3 2010 8 654 521714 4815027 274 40
18:01:11 12/15/2010 12 15 2010 18 646 520828 4815024 276 40
14:00:48 2/19/2009 2 19 2009 14 635 520798 4815024 277 40
18:01:17 3/24/2012 3 24 2012 18 641 520445 4815023 277 40
18:00:54 3/16/2011 3 16 2011 18 641 520683 4815024 277 40
16:00:53 4/9/2012 4 9 2012 16 657 519808 4815022 279 40
10:00:54 3/11/2009 3 11 2009 10 635 520943 4815025 276 40
18:00:47 12/3/2010 12 3 2010 18 650 520743 4815025 277 40
10:00:47 2/17/2013 2 17 2013 10 657 520681 4815025 277 40
18:00:48 3/21/2012 3 21 2012 18 665 520637 4815025 277 40
4:00:50 4/3/2009 4 3 2009 4 647 520995 4815026 276 40
10:00:43 5/3/2010 5 3 2010 10 646 520225 4815023 278 40
2:00:53 3/13/2013 3 13 2013 2 679 520660 4815025 277 40
12:01:25 2/11/2012 2 11 2012 12 657 520943 4815026 276 40
10:00:48 1/24/2012 1 24 2012 10 657 519611 4815022 280 40
18:00:56 2/6/2010 2 6 2010 18 646 521038 4815026 276 40
22:00:54 1/14/2012 1 14 2012 22 657 519660 4815022 279 40
22:00:42 4/18/2012 4 18 2012 22 665 520978 4815026 276 40
19:27:55 12/12/2013 12 12 2013 19 657 519835 4815023 279 40
10:01:11 3/29/2009 3 29 2009 10 643 520935 4815026 276 40
18:00:56 2/20/2011 2 20 2011 18 653 520873 4815026 276 40
0:00:50 12/14/2010 12 14 2010 0 650 521481 4815028 275 40
22:00:56 4/29/2011 4 29 2011 22 657 519773 4815023 279 40
18:00:53 12/3/2011 12 3 2011 18 655 519732 4815023 279 40
22:00:48 3/18/2014 3 18 2014 22 679 520891 4815026 276 40
16:00:45 3/21/2012 3 21 2012 16 665 520556 4815025 277 40
14:00:55 3/25/2009 3 25 2009 14 643 519854 4815023 279 40
12:00:53 3/25/2011 3 25 2011 12 641 520514 4815025 277 40
2:00:50 12/19/2010 12 19 2010 2 654 519739 4815023 279 40
4:00:56 4/2/2012 4 2 2012 4 674 521447 4815028 275 40
0:00:41 3/31/2009 3 31 2009 0 641 520906 4815027 276 40
18:00:54 3/12/2013 3 12 2013 18 657 521003 4815027 276 40
16:00:24 3/10/2009 3 10 2009 16 634 521062 4815027 276 40
6:00:54 12/4/2010 12 4 2010 6 657 519796 4815023 279 40
18:00:55 12/4/2010 12 4 2010 18 654 520907 4815027 276 40
8:00:49 3/30/2009 3 30 2009 8 647 520755 4815026 277 40
0:00:55 4/10/2010 4 10 2010 0 656 521408 4815029 275 40
2:00:53 4/4/2010 4 4 2010 2 654 521403 4815029 275 40
10:00:54 3/29/2012 3 29 2012 10 677 520543 4815026 277 40
14:01:05 12/9/2013 12 9 2013 14 671 521694 4815030 274 40
4:00:53 4/4/2010 4 4 2010 4 654 521388 4815029 275 40
14:00:53 2/13/2012 2 13 2012 14 657 520852 4815028 276 40
10:00:54 12/9/2010 12 9 2010 10 646 519820 4815025 279 40
14:00:53 2/17/2011 2 17 2011 14 653 520578 4815027 277 40
2:00:54 12/28/2010 12 28 2010 2 655 519580 4815024 280 40
4:00:43 3/30/2009 3 30 2009 4 641 520934 4815028 276 40
18:00:51 3/16/2011 3 16 2011 18 657 520647 4815027 277 40
10:00:55 11/28/2011 11 28 2011 10 655 519803 4815025 279 40
2:00:41 11/21/2010 11 21 2010 2 650 520597 4815027 277 40
18:00:15 11/20/2010 11 20 2010 18 650 519858 4815025 279 40
18:00:51 3/23/2009 3 23 2009 18 641 520442 4815027 277 40
14:00:49 1/30/2013 1 30 2013 14 658 519700 4815025 279 40
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6:01:12 4/12/2010 4 12 2010 6 653 521429 4815030 275 40
12:00:50 3/2/2014 3 2 2014 12 914 520404 4815027 278 40
12:00:56 1/23/2011 1 23 2011 12 653 520674 4815028 277 40
10:00:43 5/6/2011 5 6 2011 10 657 520091 4815026 278 40
5:18:54 4/22/2013 4 22 2013 5 657 519820 4815025 279 40
14:00:52 4/9/2011 4 9 2011 14 657 520263 4815027 278 40
12:00:53 4/3/2011 4 3 2011 12 657 519722 4815025 279 40
2:00:23 3/21/2011 3 21 2011 2 641 519860 4815026 279 40
14:00:44 12/3/2011 12 3 2011 14 655 519620 4815025 279 40
16:00:23 2/14/2009 2 14 2009 16 635 520698 4815028 277 40
16:00:54 4/19/2012 4 19 2012 16 657 519844 4815026 279 40
12:00:37 3/2/2011 3 2 2011 12 657 519891 4815026 279 40
6:00:54 4/3/2009 4 3 2009 6 647 520995 4815029 276 40
14:00:53 11/22/2010 11 22 2010 14 640 519722 4815025 279 40
18:00:53 2/6/2009 2 6 2009 18 634 520896 4815029 276 40
20:00:53 3/21/2012 3 21 2012 20 657 519833 4815026 279 40
10:00:43 4/22/2010 4 22 2010 10 657 520186 4815027 278 40
4:00:20 3/11/2009 3 11 2009 4 635 520875 4815029 276 40
12:00:50 12/9/2010 12 9 2010 12 646 519818 4815026 279 40
14:00:54 2/18/2013 2 18 2013 14 665 520199 4815028 278 40
14:00:44 2/14/2009 2 14 2009 14 635 520713 4815029 277 40
22:00:48 4/13/2012 4 13 2012 22 672 521258 4815031 275 40
2:00:50 12/9/2010 12 9 2010 2 646 519782 4815026 279 40
6:00:40 12/5/2011 12 5 2011 6 655 519959 4815027 279 40
16:00:53 3/23/2012 3 23 2012 16 673 520095 4815027 278 40
4:00:41 4/18/2011 4 18 2011 4 657 519797 4815027 279 40
12:00:27 3/25/2009 3 25 2009 12 643 519847 4815027 279 40
8:00:55 12/28/2010 12 28 2010 8 654 519577 4815026 280 40
2:00:47 2/7/2009 2 7 2009 2 634 520897 4815030 276 40
4:00:54 2/7/2009 2 7 2009 4 634 520903 4815030 276 40
14:00:43 11/22/2010 11 22 2010 14 650 519766 4815027 279 40
18:00:27 4/15/2011 4 15 2011 18 657 519488 4815026 280 40
4:00:42 12/4/2010 12 4 2010 4 657 519787 4815027 279 40
18:00:41 4/5/2010 4 5 2010 18 657 520044 4815028 278 40
6:00:48 12/3/2011 12 3 2011 6 655 520631 4815030 277 40
10:00:50 2/14/2012 2 14 2012 10 657 520908 4815031 276 40
8:00:53 12/31/2011 12 31 2011 8 658 519848 4815027 279 40
6:00:56 4/18/2011 4 18 2011 6 657 519794 4815027 279 40
10:00:44 1/25/2013 1 25 2013 10 658 519805 4815027 279 40
18:00:48 4/19/2012 4 19 2012 18 671 520176 4815029 278 40
0:00:50 2/21/2009 2 21 2009 0 635 519985 4815028 279 40
0:00:53 2/14/2012 2 14 2012 0 657 520832 4815031 276 40
22:01:12 11/20/2010 11 20 2010 22 638 520149 4815029 278 40
8:00:47 4/18/2010 4 18 2010 8 656 520003 4815029 279 40
6:00:54 3/6/2011 3 6 2011 6 801 520901 4815032 276 40
0:00:50 3/19/2014 3 19 2014 0 907 520644 4815031 277 40
4:00:40 4/17/2012 4 17 2012 4 658 520828 4815032 276 40
22:00:41 3/18/2014 3 18 2014 22 907 520642 4815031 277 40
12:00:54 1/21/2011 1 21 2011 12 653 520925 4815032 276 40
0:00:41 2/17/2011 2 17 2011 0 653 520397 4815030 278 40
16:00:43 11/28/2011 11 28 2011 16 655 519787 4815029 279 40
12:00:54 4/30/2010 4 30 2010 12 657 520420 4815031 277 40
10:00:48 2/25/2014 2 25 2014 10 909 520713 4815032 277 40
6:00:48 2/26/2009 2 26 2009 6 632 520903 4815032 276 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:41 3/24/2009 3 24 2009 12 641 519944 4815029 279 40
6:00:40 2/7/2009 2 7 2009 6 634 520911 4815032 276 40
18:00:49 11/26/2011 11 26 2011 18 655 520037 4815030 278 40
18:00:41 3/23/2012 3 23 2012 18 665 519640 4815029 279 40
2:00:54 2/14/2012 2 14 2012 2 657 520831 4815032 276 40
22:00:42 4/2/2009 4 2 2009 22 637 520854 4815032 276 40
8:00:55 4/8/2011 4 8 2011 8 657 520332 4815031 278 40
0:00:54 11/23/2010 11 23 2010 0 801 520859 4815032 276 40
8:00:43 12/29/2010 12 29 2010 8 653 519412 4815028 280 40
8:00:53 12/6/2010 12 6 2010 8 657 519864 4815030 279 40
8:02:31 4/17/2012 4 17 2012 8 671 519991 4815030 279 40
12:00:49 2/17/2011 2 17 2011 12 641 520581 4815032 277 40
14:00:47 4/22/2010 4 22 2010 14 657 520195 4815031 278 40
12:00:54 3/1/2011 3 1 2011 12 657 519969 4815030 279 40
23:03:43 4/17/2013 4 17 2013 23 657 521152 4815034 276 40
14:00:42 4/16/2012 4 16 2012 14 657 519787 4815030 279 40
22:00:24 3/11/2013 3 11 2013 22 679 519843 4815030 279 40
12:01:10 2/13/2012 2 13 2012 12 657 520848 4815033 276 40
4:00:56 11/22/2010 11 22 2010 4 801 520631 4815032 277 40
16:00:54 3/23/2012 3 23 2012 16 675 520081 4815031 278 40
6:00:25 3/11/2011 3 11 2011 6 654 520880 4815033 276 40
10:00:28 3/28/2012 3 28 2012 10 673 519974 4815031 279 40
14:00:48 2/19/2011 2 19 2011 14 653 520271 4815032 278 40
12:01:23 4/9/2009 4 9 2009 12 641 520598 4815033 277 40
6:00:41 12/28/2010 12 28 2010 6 654 519578 4815030 280 40
12:00:41 1/25/2013 1 25 2013 12 658 519851 4815031 279 40
12:00:44 12/28/2010 12 28 2010 12 654 519852 4815031 279 40
0:00:16 2/7/2009 2 7 2009 0 634 520890 4815034 276 40
0:00:32 12/9/2010 12 9 2010 0 646 519787 4815031 279 40
18:00:42 3/12/2013 3 12 2013 18 671 520930 4815034 276 40
16:00:53 12/28/2010 12 28 2010 16 653 519573 4815030 280 40
2:00:44 3/22/2009 3 22 2009 2 641 520691 4815034 277 40
18:00:54 12/27/2011 12 27 2011 18 657 520178 4815032 278 40
6:00:56 3/25/2011 3 25 2011 6 647 521497 4815036 275 40
8:00:53 2/1/2009 2 1 2009 8 634 520742 4815034 277 40
14:00:20 2/16/2009 2 16 2009 14 635 520271 4815033 278 40
12:01:24 4/8/2011 4 8 2011 12 641 521098 4815035 276 40
14:00:42 12/2/2009 12 2 2009 14 638 519770 4815031 279 40
18:00:33 12/3/2011 12 3 2011 18 655 519781 4815031 279 40
10:00:54 2/14/2011 2 14 2011 10 653 520898 4815035 276 40
8:00:55 4/10/2011 4 10 2011 8 641 520157 4815033 278 40
8:00:53 3/31/2010 3 31 2010 8 646 520642 4815034 277 40
4:00:53 11/21/2010 11 21 2010 4 801 520693 4815034 277 40
16:01:12 3/4/2009 3 4 2009 16 634 520349 4815033 278 40
0:00:48 4/3/2009 4 3 2009 0 637 520854 4815035 276 40
4:00:56 3/11/2011 3 11 2011 4 654 520878 4815035 276 40
18:00:54 2/15/2009 2 15 2009 18 635 520314 4815033 278 40
16:00:54 4/25/2010 4 25 2010 16 656 520182 4815033 278 40
6:01:53 11/21/2010 11 21 2010 6 801 520679 4815035 277 40
16:00:42 12/3/2011 12 3 2011 16 655 519610 4815032 280 40
10:00:50 1/12/2014 1 12 2014 10 658 519714 4815032 279 40
22:00:41 2/22/2014 2 22 2014 22 671 520800 4815035 277 40
0:00:53 1/10/2012 1 10 2012 0 657 519833 4815032 279 40
6:00:47 3/22/2009 3 22 2009 6 641 520696 4815035 277 40
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8:00:54 3/27/2012 3 27 2012 8 672 520606 4815035 277 40
8:00:53 3/28/2012 3 28 2012 8 671 520147 4815034 278 40
8:00:39 3/31/2010 3 31 2010 8 656 520652 4815035 277 40
16:00:23 12/2/2011 12 2 2011 16 655 519760 4815032 279 40
16:00:42 3/19/2012 3 19 2012 16 657 520302 4815034 278 40
4:00:47 3/22/2009 3 22 2009 4 641 520694 4815035 277 40
0:00:26 3/22/2012 3 22 2012 0 658 519738 4815032 279 40
22:00:53 2/6/2009 2 6 2009 22 634 520900 4815036 276 40
12:00:17 3/27/2011 3 27 2011 12 664 520573 4815035 277 40
10:00:35 12/28/2010 12 28 2010 10 653 519767 4815033 279 40
14:00:12 3/24/2009 3 24 2009 14 641 519950 4815033 279 40
18:00:54 3/14/2012 3 14 2012 18 657 519982 4815033 279 40
8:00:53 4/3/2010 4 3 2010 8 657 520806 4815036 277 40
2:00:46 12/4/2010 12 4 2010 2 657 519759 4815033 279 40
12:00:31 2/19/2011 2 19 2011 12 653 520278 4815034 278 40
12:00:47 4/22/2010 4 22 2010 12 657 520194 4815034 278 40
6:00:53 2/1/2009 2 1 2009 6 634 520747 4815036 277 40
10:00:47 3/6/2009 3 6 2009 10 635 520708 4815036 277 40
4:00:26 3/17/2012 3 17 2012 4 657 519763 4815033 279 40
2:00:50 2/16/2013 2 16 2013 2 657 519433 4815032 280 40
2:00:41 3/17/2012 3 17 2012 2 657 519766 4815033 279 40
4:00:53 11/22/2010 11 22 2010 4 654 520632 4815036 277 40
4:00:53 4/17/2012 4 17 2012 4 665 520807 4815036 277 40
2:00:48 11/21/2010 11 21 2010 2 801 520714 4815036 277 40
12:01:06 2/25/2014 2 25 2014 12 914 520252 4815035 278 40
22:00:43 1/24/2013 1 24 2013 22 658 519725 4815033 279 40
12:00:54 2/23/2012 2 23 2012 12 665 520152 4815035 278 40
10:00:19 4/14/2011 4 14 2011 10 667 520327 4815035 278 40
8:00:31 4/29/2011 4 29 2011 8 657 520685 4815036 277 40
0:00:42 12/19/2010 12 19 2010 0 654 519740 4815034 279 40
14:00:42 12/28/2010 12 28 2010 14 653 519827 4815034 279 40
14:00:23 2/17/2011 2 17 2011 14 641 520583 4815036 277 40
20:01:17 3/17/2012 3 17 2012 20 665 519870 4815034 279 40
0:00:54 12/28/2010 12 28 2010 0 655 519577 4815033 280 40
18:00:49 12/2/2011 12 2 2011 18 655 519761 4815034 279 40
23:37:24 2/27/2013 2 27 2013 23 641 520889 4815037 276 40
8:00:53 2/20/2009 2 20 2009 8 635 520748 4815037 277 40
8:00:18 3/6/2011 3 6 2011 8 801 520904 4815037 276 40
8:00:46 2/26/2009 2 26 2009 8 635 520884 4815037 276 40
16:00:53 3/12/2013 3 12 2013 16 671 520926 4815038 276 40
0:00:24 12/4/2010 12 4 2010 0 657 519759 4815034 279 40
8:00:47 12/7/2010 12 7 2010 8 657 520171 4815035 278 40
14:00:53 2/11/2012 2 11 2012 14 657 520924 4815038 276 40
10:00:55 3/2/2014 3 2 2014 10 914 520739 4815037 277 40
16:01:11 3/16/2011 3 16 2011 16 641 520544 4815037 277 40
16:00:36 1/28/2011 1 28 2011 16 653 520934 4815038 276 40
12:00:54 2/18/2013 2 18 2013 12 665 520187 4815036 278 40
10:01:12 3/27/2012 3 27 2012 10 641 520686 4815038 277 40
12:01:25 1/31/2009 1 31 2009 12 634 520531 4815037 277 40
12:00:25 4/8/2011 4 8 2011 12 657 520890 4815038 276 40
14:00:53 2/26/2009 2 26 2009 14 635 520723 4815038 277 40
7:13:25 1/15/2014 1 15 2014 7 657 519429 4815034 280 40
12:00:20 4/25/2010 4 25 2010 12 657 519770 4815035 279 40
14:00:53 3/30/2012 3 30 2012 14 673 520074 4815036 278 40
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0:06:11 3/24/2014 3 24 2014 0 657 519635 4815035 279 40
6:00:41 12/4/2011 12 4 2011 6 655 520600 4815038 277 40
0:00:20 2/17/2011 2 17 2011 0 641 520398 4815037 278 40
22:00:54 4/2/2009 4 2 2009 22 647 520824 4815039 276 40
22:00:48 2/20/2009 2 20 2009 22 635 519986 4815036 279 40
8:00:24 2/4/2011 2 4 2011 8 653 520915 4815039 276 40
14:00:43 3/31/2009 3 31 2009 14 639 520545 4815038 277 40
22:00:59 12/4/2010 12 4 2010 22 653 520145 4815037 278 40
12:00:24 3/27/2012 3 27 2012 12 657 520642 4815038 277 40
10:01:12 1/25/2012 1 25 2012 10 641 519620 4815035 279 40
6:00:42 3/25/2011 3 25 2011 6 641 521465 4815041 275 40
8:00:42 2/16/2009 2 16 2009 8 635 520155 4815037 278 40
6:00:41 3/30/2009 3 30 2009 6 641 520941 4815040 276 40
18:00:54 4/7/2011 4 7 2011 18 657 520200 4815037 278 40
18:00:56 4/10/2011 4 10 2011 18 657 521052 4815040 276 40
6:00:42 2/20/2009 2 20 2009 6 635 520750 4815039 277 40
18:00:53 12/12/2010 12 12 2010 18 650 520248 4815038 278 40
8:00:43 3/4/2011 3 4 2011 8 654 520920 4815040 276 40
18:00:20 3/21/2011 3 21 2011 18 657 521002 4815040 276 40
2:00:54 4/6/2010 4 6 2010 2 643 519851 4815036 279 40
14:00:14 11/29/2011 11 29 2011 14 655 519738 4815036 279 40
0:00:21 12/30/2010 12 30 2010 0 653 519344 4815035 280 40
12:00:29 4/2/2011 4 2 2011 12 653 519942 4815037 279 40
18:00:54 12/4/2010 12 4 2010 18 653 520140 4815038 278 40
6:00:26 2/4/2011 2 4 2011 6 653 520921 4815040 276 40
10:00:56 2/16/2012 2 16 2012 10 657 520885 4815040 276 40
22:00:50 2/19/2010 2 19 2010 22 641 520609 4815039 277 40
6:00:50 12/16/2010 12 16 2010 6 646 521159 4815041 276 40
0:00:54 4/3/2009 4 3 2009 0 647 520823 4815040 276 40
18:00:47 3/28/2014 3 28 2014 18 914 520349 4815038 278 40
2:00:30 11/22/2010 11 22 2010 2 801 520635 4815039 277 40
22:01:38 2/2/2009 2 2 2009 22 634 520849 4815040 276 40
4:00:54 12/16/2010 12 16 2010 4 646 521228 4815041 275 40
18:00:57 4/11/2011 4 11 2011 18 647 519592 4815036 280 40
14:00:41 2/21/2009 2 21 2009 14 635 520001 4815038 279 40
8:00:42 2/7/2009 2 7 2009 8 634 520886 4815040 276 40
0:00:54 11/24/2010 11 24 2010 0 654 520916 4815041 276 40
10:00:47 2/23/2012 2 23 2012 10 657 520916 4815041 276 40
0:00:48 4/19/2012 4 19 2012 0 665 520956 4815041 276 40
4:00:23 12/4/2013 12 4 2013 4 908 520657 4815040 277 40
16:00:53 11/29/2011 11 29 2011 16 655 519718 4815037 279 40
16:00:54 2/21/2009 2 21 2009 16 635 520003 4815038 279 40
4:13:54 4/4/2013 4 4 2013 4 657 521367 4815043 275 40
10:00:49 3/15/2013 3 15 2013 10 671 520632 4815040 277 40
16:00:23 2/6/2009 2 6 2009 16 635 520926 4815041 276 40
8:00:13 3/28/2012 3 28 2012 8 679 520554 4815040 277 40
8:00:41 3/27/2012 3 27 2012 8 681 520644 4815040 277 40
10:00:54 3/23/2012 3 23 2012 10 673 520061 4815039 278 40
8:00:31 3/2/2014 3 2 2014 8 914 520735 4815041 277 40
14:00:44 3/2/2011 3 2 2011 14 647 519762 4815038 279 40
14:00:41 12/28/2010 12 28 2010 14 654 519844 4815038 279 40
0:00:54 2/3/2009 2 3 2009 0 634 520846 4815041 276 40
18:00:19 2/12/2011 2 12 2011 18 653 519994 4815039 279 40
10:00:41 2/7/2009 2 7 2009 10 634 520894 4815042 276 40
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18:00:50 3/11/2011 3 11 2011 18 641 521094 4815042 276 40
14:00:53 4/29/2009 4 29 2009 14 639 520742 4815041 277 40
2:00:27 11/25/2010 11 25 2010 2 653 520616 4815041 277 40
8:00:47 4/6/2011 4 6 2011 8 653 520167 4815040 278 40
8:00:36 2/9/2010 2 9 2010 8 646 520999 4815042 276 40
0:00:52 12/9/2013 12 9 2013 0 908 520709 4815041 277 40
8:00:54 2/3/2009 2 3 2009 8 635 520901 4815042 276 40
10:01:18 1/8/2013 1 8 2013 10 657 520002 4815039 279 40
18:00:51 3/15/2011 3 15 2011 18 647 520178 4815040 278 40
8:00:48 3/12/2012 3 12 2012 8 658 520870 4815042 276 40
4:00:43 2/16/2009 2 16 2009 4 635 520156 4815040 278 40
14:00:40 2/4/2011 2 4 2011 14 653 520650 4815042 277 40
16:00:47 1/23/2012 1 23 2012 16 657 519564 4815039 280 40
10:00:53 4/3/2010 4 3 2010 10 647 520673 4815042 277 40
17:41:54 4/27/2013 4 27 2013 17 657 520146 4815041 278 40
18:00:47 1/27/2010 1 27 2010 18 646 520600 4815042 277 40
2:00:42 2/1/2009 2 1 2009 2 634 520718 4815042 277 40
4:00:53 2/1/2009 2 1 2009 4 634 520725 4815042 277 40
6:00:54 2/19/2012 2 19 2012 6 657 520903 4815043 276 40
14:00:27 3/1/2011 3 1 2011 14 657 519870 4815040 279 40
18:00:53 2/9/2012 2 9 2012 18 657 521047 4815044 276 40
10:00:43 12/22/2013 12 22 2013 10 658 519963 4815040 279 40
22:00:50 4/30/2010 4 30 2010 22 657 521208 4815044 276 40
22:00:53 11/22/2010 11 22 2010 22 647 520683 4815043 277 40
6:00:48 3/5/2012 3 5 2012 6 657 520930 4815044 276 40
8:00:47 12/25/2010 12 25 2010 8 653 519392 4815039 280 40
12:00:56 2/16/2014 2 16 2014 12 914 520546 4815043 277 40
0:00:54 2/17/2009 2 17 2009 0 635 520053 4815041 278 40
0:00:57 2/1/2009 2 1 2009 0 634 520722 4815043 277 40
0:00:54 12/29/2010 12 29 2010 0 653 519366 4815039 280 40
6:00:56 12/10/2010 12 10 2010 6 655 520648 4815043 277 40
18:00:53 2/6/2009 2 6 2009 18 635 520929 4815044 276 40
10:00:50 3/25/2009 3 25 2009 10 641 520503 4815043 277 40
12:00:54 1/30/2013 1 30 2013 12 658 519634 4815040 279 40
10:00:54 3/16/2009 3 16 2009 10 641 520199 4815042 278 40
14:01:53 2/16/2012 2 16 2012 14 657 520758 4815044 277 40
14:00:56 2/23/2012 2 23 2012 14 665 520177 4815042 278 40
4:00:53 4/21/2012 4 21 2012 4 671 520805 4815044 277 40
17:16:56 1/24/2013 1 24 2013 17 641 519844 4815041 279 40
16:00:35 1/17/2011 1 17 2011 16 653 520699 4815044 277 40
14:00:43 2/17/2013 2 17 2013 14 658 520407 4815043 278 40
18:00:47 3/25/2009 3 25 2009 18 641 520204 4815043 278 40
20:00:42 1/24/2013 1 24 2013 20 658 519722 4815041 279 40
14:00:40 12/3/2010 12 3 2010 14 641 519768 4815042 279 40
2:00:54 12/29/2010 12 29 2010 2 653 519354 4815040 280 40
10:00:43 4/2/2011 4 2 2011 10 653 519935 4815042 279 40
2:00:26 2/16/2009 2 16 2009 2 635 520158 4815043 278 40
16:00:34 2/4/2011 2 4 2011 16 653 520652 4815045 277 40
14:00:42 2/25/2011 2 25 2011 14 641 520912 4815045 276 40
2:00:54 4/17/2013 4 17 2013 2 679 521424 4815047 275 40
10:00:53 2/19/2012 2 19 2012 10 657 520906 4815046 276 40
14:00:47 11/22/2010 11 22 2010 14 646 519874 4815042 279 40
4:00:53 3/5/2012 3 5 2012 4 657 520926 4815046 276 40
18:00:53 2/20/2009 2 20 2009 18 635 519967 4815043 279 40
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4:00:49 3/3/2011 3 3 2011 4 641 519990 4815043 279 40
11:51:14 3/3/2013 3 3 2013 11 641 520772 4815045 277 40
14:00:50 12/2/2011 12 2 2011 14 655 519759 4815042 279 40
14:00:53 3/17/2011 3 17 2011 14 657 519926 4815043 279 40
12:00:36 3/29/2009 3 29 2009 12 641 520739 4815045 277 40
4:00:54 12/10/2010 12 10 2010 4 655 520646 4815045 277 40
8:00:56 3/4/2011 3 4 2011 8 647 520905 4815046 276 40
22:00:43 3/28/2012 3 28 2012 22 673 520909 4815046 276 40
6:00:10 4/13/2011 4 13 2011 6 667 520302 4815044 278 40
20:00:53 3/14/2012 3 14 2012 20 657 519973 4815043 279 40
4:00:12 2/17/2009 2 17 2009 4 635 520041 4815044 278 40
1:21:25 12/11/2013 12 11 2013 1 657 519375 4815042 280 40
12:00:48 2/16/2012 2 16 2012 12 657 520754 4815046 277 40
18:01:13 12/26/2010 12 26 2010 18 653 519373 4815042 280 40
8:00:53 4/23/2010 4 23 2010 8 643 520365 4815045 278 40
22:00:42 3/2/2011 3 2 2011 22 647 519861 4815043 279 40
6:00:20 2/16/2009 2 16 2009 6 635 520148 4815044 278 40
12:00:50 11/29/2011 11 29 2011 12 655 519774 4815043 279 40
10:00:56 2/28/2011 2 28 2011 10 641 520868 4815047 276 40
6:00:53 4/18/2012 4 18 2012 6 657 519754 4815043 279 40
0:00:55 11/21/2010 11 21 2010 0 638 520631 4815046 277 40
2:00:58 12/10/2010 12 10 2010 2 655 520644 4815046 277 40
10:00:54 3/13/2009 3 13 2009 10 641 520209 4815045 278 40
4:00:56 11/21/2010 11 21 2010 4 657 520048 4815044 278 40
8:00:53 3/5/2012 3 5 2012 8 657 520923 4815047 276 40
10:00:48 2/1/2011 2 1 2011 10 653 519735 4815043 279 40
18:00:56 1/18/2013 1 18 2013 18 675 520402 4815046 278 40
4:00:31 12/24/2010 12 24 2010 4 653 519424 4815043 280 40
14:00:40 3/1/2011 3 1 2011 14 646 519986 4815045 279 40
18:00:42 11/21/2010 11 21 2010 18 654 520631 4815047 277 40
6:00:54 4/17/2013 4 17 2013 6 679 521417 4815049 275 40
16:00:35 4/10/2010 4 10 2010 16 653 520242 4815046 278 40
18:00:59 1/29/2010 1 29 2010 18 646 520255 4815046 278 40
18:00:41 3/2/2011 3 2 2011 18 647 519854 4815045 279 40
18:00:27 3/3/2009 3 3 2009 18 634 520348 4815046 278 40
6:00:37 4/24/2010 4 24 2010 6 656 521450 4815050 275 40
6:00:53 2/9/2012 2 9 2012 6 657 521125 4815049 276 40
8:00:55 4/6/2011 4 6 2011 8 667 520281 4815046 278 40
18:00:48 1/26/2009 1 26 2009 18 634 519576 4815044 280 40
16:00:41 4/19/2009 4 19 2009 16 639 520371 4815046 278 40
4:00:54 4/24/2010 4 24 2010 4 643 521287 4815049 275 40
6:00:48 12/25/2010 12 25 2010 6 653 519391 4815044 280 40
10:00:54 3/29/2009 3 29 2009 10 641 520733 4815048 277 40
2:00:47 12/16/2013 12 16 2013 2 658 519733 4815045 279 40
14:00:42 1/25/2013 1 25 2013 14 658 519874 4815045 279 40
6:00:41 3/27/2011 3 27 2011 6 657 521037 4815049 276 40
11:27:43 2/25/2013 2 25 2013 11 641 520870 4815049 276 40
0:00:53 3/17/2012 3 17 2012 0 657 520287 4815047 278 40
18:00:42 4/30/2010 4 30 2010 18 657 521176 4815050 276 40
12:00:41 2/19/2011 2 19 2011 12 647 520126 4815046 278 40
8:00:30 2/19/2012 2 19 2012 8 657 520905 4815049 276 40
18:01:24 3/11/2013 3 11 2013 18 679 519963 4815046 279 40
10:00:47 3/9/2014 3 9 2014 10 909 520595 4815048 277 40
18:00:56 4/7/2011 4 7 2011 18 667 520945 4815049 276 40
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8:00:20 3/11/2011 3 11 2011 8 654 520880 4815049 276 40
18:00:47 1/11/2013 1 11 2013 18 657 520257 4815047 278 40
16:00:21 1/22/2011 1 22 2011 16 653 520712 4815049 277 40
10:00:44 4/3/2010 4 3 2010 10 656 520717 4815049 277 40
10:00:42 3/18/2013 3 18 2013 10 658 521045 4815050 276 40
10:00:42 3/21/2011 3 21 2011 10 653 520526 4815048 277 40
14:00:44 3/29/2009 3 29 2009 14 641 520743 4815049 277 40
8:00:17 3/12/2011 3 12 2011 8 647 520846 4815049 276 40
6:00:47 12/29/2010 12 29 2010 6 653 519353 4815045 280 40
18:00:54 3/13/2013 3 13 2013 18 671 520256 4815047 278 40
8:00:48 2/17/2009 2 17 2009 8 635 520058 4815047 278 40
0:00:55 3/3/2011 3 3 2011 0 647 519861 4815046 279 40
10:00:53 2/12/2013 2 12 2013 10 671 520843 4815049 276 40
6:00:15 11/21/2010 11 21 2010 6 657 520084 4815047 278 40
4:00:53 4/8/2011 4 8 2011 4 657 520023 4815047 278 40
8:00:56 3/31/2010 3 31 2010 8 650 520623 4815049 277 40
18:18:56 4/25/2014 4 25 2014 18 657 519853 4815047 279 40
2:00:36 3/3/2011 3 3 2011 2 641 519989 4815047 279 40
18:00:42 4/2/2011 4 2 2011 18 657 519592 4815046 280 40
2:00:54 2/17/2009 2 17 2009 2 635 520055 4815047 278 40
18:00:56 4/18/2012 4 18 2012 18 671 520596 4815049 277 40
12:00:50 1/26/2012 1 26 2012 12 657 519965 4815047 279 40
18:00:54 3/15/2011 3 15 2011 18 653 520101 4815048 278 40
6:00:28 4/11/2011 4 11 2011 6 667 520954 4815050 276 40
22:00:54 11/29/2011 11 29 2011 22 655 520680 4815050 277 40
4:01:24 4/17/2013 4 17 2013 4 679 521417 4815052 275 40
18:00:27 1/8/2011 1 8 2011 18 653 521098 4815051 276 40
12:00:21 4/3/2010 4 3 2010 12 656 520714 4815050 277 40
18:00:41 4/11/2013 4 11 2013 18 671 520231 4815048 278 40
6:00:43 2/17/2009 2 17 2009 6 635 520057 4815048 278 40
2:00:44 11/21/2010 11 21 2010 2 638 520618 4815050 277 40
13:09:47 1/14/2014 1 14 2014 13 657 519897 4815048 279 40
12:07:41 3/24/2014 3 24 2014 12 657 520199 4815049 278 40
10:51:11 4/14/2013 4 14 2013 10 657 520758 4815050 277 40
22:00:37 12/2/2010 12 2 2010 22 646 520940 4815051 276 40
8:01:25 4/23/2010 4 23 2010 8 657 520325 4815050 278 40
22:00:47 4/4/2011 4 4 2011 22 653 519936 4815048 279 40
14:00:42 4/3/2009 4 3 2009 14 643 520574 4815050 277 40
8:00:48 2/25/2010 2 25 2010 8 641 521067 4815052 276 40
18:00:54 3/19/2012 3 19 2012 18 665 520619 4815051 277 40
4:00:54 3/27/2011 3 27 2011 4 657 521028 4815052 276 40
8:00:44 2/9/2012 2 9 2012 8 657 521124 4815052 276 40
9:00:26 3/31/2010 3 31 2010 9 801 520667 4815051 277 40
22:00:55 2/16/2009 2 16 2009 22 635 520050 4815049 278 40
16:04:56 4/1/2013 4 1 2013 16 657 520761 4815051 277 40
10:00:55 2/18/2011 2 18 2011 10 641 520651 4815051 277 40
2:01:01 4/6/2010 4 6 2010 2 656 519810 4815048 279 40
18:28:25 4/28/2014 4 28 2014 18 657 519943 4815049 279 40
12:00:19 12/30/2011 12 30 2011 12 658 519994 4815049 279 40
6:00:53 3/3/2011 3 3 2011 6 641 519994 4815049 279 40
22:00:56 12/18/2010 12 18 2010 22 654 519754 4815048 279 40
12:00:53 2/12/2011 2 12 2011 12 653 520054 4815049 278 40
12:00:42 4/18/2012 4 18 2012 12 657 519998 4815049 279 40
10:00:42 3/9/2009 3 9 2009 10 635 520556 4815051 277 40
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0:21:55 12/31/2013 12 31 2013 0 657 519608 4815048 280 40
10:00:53 3/27/2012 3 27 2012 10 665 520649 4815051 277 40
8:00:43 3/4/2011 3 4 2011 8 641 520855 4815052 276 40
16:00:49 4/18/2012 4 18 2012 16 657 519878 4815049 279 40
12:00:47 4/8/2011 4 8 2011 12 647 521119 4815053 276 40
10:00:33 3/21/2011 3 21 2011 10 641 520530 4815051 277 40
18:00:41 2/16/2009 2 16 2009 18 635 520039 4815050 278 40
18:00:47 12/18/2010 12 18 2010 18 654 519751 4815049 279 40
6:01:11 3/20/2011 3 20 2011 6 641 520917 4815053 276 40
16:00:54 4/14/2011 4 14 2011 16 657 520350 4815051 278 40
16:01:00 3/13/2013 3 13 2013 16 671 520327 4815051 278 40
14:00:44 4/28/2011 4 28 2011 14 665 519772 4815049 279 40
8:00:53 1/27/2012 1 27 2012 8 657 519744 4815049 279 40
2:00:26 12/11/2010 12 11 2010 2 657 519384 4815048 280 40
18:00:26 2/2/2010 2 2 2010 18 646 520540 4815052 277 40
12:00:23 3/31/2009 3 31 2009 12 640 520696 4815052 277 40
6:00:41 3/17/2011 3 17 2011 6 653 520804 4815053 277 40
22:00:42 2/13/2012 2 13 2012 22 657 520809 4815053 277 40
12:01:17 4/16/2012 4 16 2012 12 672 520037 4815051 278 40
14:00:42 4/2/2009 4 2 2009 14 640 520782 4815053 277 40
22:00:40 2/21/2010 2 21 2010 22 641 520588 4815053 277 40
2:00:40 11/29/2011 11 29 2011 2 655 520681 4815053 277 40
10:00:41 12/30/2011 12 30 2011 10 658 519996 4815051 279 40
0:00:52 3/13/2013 3 13 2013 0 677 520995 4815054 276 40
12:00:44 2/11/2013 2 11 2013 12 658 520857 4815054 276 40
22:00:20 4/6/2010 4 6 2010 22 657 521420 4815056 275 40
12:00:42 11/25/2010 11 25 2010 12 657 519861 4815051 279 40
4:00:48 4/6/2011 4 6 2011 4 653 520657 4815053 277 40
2:00:54 11/21/2010 11 21 2010 2 640 520687 4815054 277 40
0:00:53 12/8/2010 12 8 2010 0 657 519414 4815050 280 40
13:06:56 1/13/2014 1 13 2014 13 657 519950 4815051 279 40
6:01:00 12/11/2010 12 11 2010 6 657 519389 4815050 280 40
0:00:53 2/15/2009 2 15 2009 0 635 520653 4815054 277 40
12:00:20 2/26/2009 2 26 2009 12 635 520859 4815054 276 40
18:31:56 5/9/2013 5 9 2013 18 657 521555 4815057 275 40
4:00:42 3/26/2009 3 26 2009 4 646 521198 4815055 276 40
2:01:12 11/23/2010 11 23 2010 2 646 520592 4815054 277 40
22:59:56 1/19/2013 1 19 2013 22 641 519501 4815051 280 40
4:00:56 3/17/2011 3 17 2011 4 653 520804 4815055 277 40
10:00:47 2/19/2013 2 19 2013 10 671 520232 4815053 278 40
10:00:47 4/23/2010 4 23 2010 10 657 520325 4815053 278 40
18:00:42 3/16/2011 3 16 2011 18 647 520309 4815053 278 40
6:00:23 1/22/2011 1 22 2011 6 653 520873 4815055 276 40
12:00:54 4/16/2012 4 16 2012 12 674 520134 4815053 278 40
2:00:41 12/3/2009 12 3 2009 2 638 520225 4815053 278 40
2:00:50 12/30/2010 12 30 2010 2 653 519362 4815051 280 40
8:01:11 3/17/2011 3 17 2011 8 653 520804 4815055 277 40
2:00:53 12/25/2010 12 25 2010 2 653 519368 4815051 280 40
4:00:11 12/29/2010 12 29 2010 4 653 519335 4815051 280 40
12:00:27 3/13/2009 3 13 2009 12 641 520212 4815053 278 40
4:00:56 11/21/2010 11 21 2010 4 638 520649 4815055 277 40
6:00:56 11/29/2011 11 29 2011 6 655 520641 4815055 277 40
22:00:42 11/20/2010 11 20 2010 22 639 520946 4815056 276 40
8:01:11 12/24/2010 12 24 2010 8 641 519815 4815053 279 40
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20:00:24 3/22/2012 3 22 2012 20 665 520797 4815056 277 40
4:00:43 4/21/2012 4 21 2012 4 665 520949 4815056 276 40
22:00:41 3/14/2012 3 14 2012 22 657 519979 4815053 279 40
6:00:44 4/17/2012 4 17 2012 6 658 520817 4815056 277 40
4:00:54 12/11/2010 12 11 2010 4 657 519387 4815051 280 40
23:12:56 12/24/2012 12 24 2012 23 641 519497 4815052 280 40
8:00:55 4/13/2012 4 13 2012 8 657 520518 4815055 277 40
2:00:20 2/15/2009 2 15 2009 2 635 520657 4815055 277 40
15:00:40 4/2/2010 4 2 2010 15 801 520665 4815055 277 40
20:00:53 4/14/2012 4 14 2012 20 657 521052 4815057 276 40
14:00:42 1/21/2011 1 21 2011 14 653 520733 4815056 277 40
12:00:47 4/6/2010 4 6 2010 12 801 520668 4815055 277 40
18:01:23 2/18/2013 2 18 2013 18 657 519605 4815052 280 40
4:00:44 2/27/2009 2 27 2009 4 635 520959 4815057 276 40
6:00:47 4/8/2011 4 8 2011 6 657 520046 4815054 278 40
6:00:48 11/21/2010 11 21 2010 6 650 520158 4815054 278 40
2:00:16 2/3/2009 2 3 2009 2 634 520845 4815056 276 40
6:00:33 1/3/2010 1 3 2010 6 646 521068 4815057 276 40
12:00:54 3/29/2009 3 29 2009 12 643 520953 4815057 276 40
6:06:56 3/24/2014 3 24 2014 6 657 519607 4815053 280 40
18:00:42 2/6/2011 2 6 2011 18 653 520200 4815055 278 40
2:00:42 12/30/2010 12 30 2010 2 654 519548 4815053 280 40
0:00:49 12/6/2010 12 6 2010 0 657 519394 4815053 280 40
4:00:53 12/25/2010 12 25 2010 4 653 519368 4815052 280 40
8:00:54 1/22/2011 1 22 2011 8 653 520872 4815057 276 40
8:00:53 3/3/2011 3 3 2011 8 641 519995 4815055 279 40
10:00:56 12/4/2011 12 4 2011 10 655 519598 4815054 280 40
14:00:32 1/26/2012 1 26 2012 14 657 519958 4815055 279 40
8:00:25 12/10/2010 12 10 2010 8 655 520671 4815057 277 40
4:00:54 4/24/2010 4 24 2010 4 656 521446 4815059 275 40
23:45:25 3/1/2013 3 1 2013 23 641 519687 4815054 279 40
22:00:49 3/22/2012 3 22 2012 22 665 520799 4815058 277 40
18:00:41 12/28/2010 12 28 2010 18 653 519521 4815054 280 40
22:00:53 11/22/2010 11 22 2010 22 654 520656 4815057 277 40
2:01:12 3/25/2012 3 25 2012 2 673 520114 4815056 278 40
14:00:47 3/4/2011 3 4 2011 14 647 520952 4815058 276 40
12:23:43 2/11/2013 2 11 2013 12 641 520811 4815058 277 40
14:00:46 4/18/2012 4 18 2012 14 657 520005 4815056 279 40
0:00:44 12/30/2010 12 30 2010 0 654 519545 4815054 280 40
0:00:53 4/19/2012 4 19 2012 0 672 520874 4815058 276 40
18:00:54 12/8/2010 12 8 2010 18 657 519450 4815054 280 40
0:00:23 3/23/2012 3 23 2012 0 658 519789 4815055 279 40
0:00:53 3/15/2012 3 15 2012 0 657 519973 4815056 279 40
6:00:54 3/26/2009 3 26 2009 6 646 521186 4815060 276 40
0:00:43 3/15/2012 3 15 2012 0 658 519953 4815056 279 40
18:00:24 12/22/2010 12 22 2010 18 653 519435 4815055 280 40
22:00:54 4/15/2012 4 15 2012 22 672 521206 4815060 276 40
0:01:09 4/14/2012 4 14 2012 0 672 521260 4815060 275 40
10:00:17 1/26/2012 1 26 2012 10 657 519949 4815056 279 40
16:00:52 3/25/2009 3 25 2009 16 646 520071 4815057 278 40
6:00:47 1/21/2013 1 21 2013 6 675 521199 4815060 276 40
16:00:54 4/11/2011 4 11 2011 16 647 519600 4815055 280 40
14:01:12 4/6/2010 4 6 2010 14 656 520703 4815059 277 40
10:00:41 3/27/2012 3 27 2012 10 679 520656 4815059 277 40
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17:08:47 12/23/2012 12 23 2012 17 641 519505 4815055 280 40
18:00:47 3/27/2012 3 27 2012 18 671 520575 4815059 277 40
14:00:56 1/23/2009 1 23 2009 14 635 520809 4815059 277 40
8:00:24 12/19/2010 12 19 2010 8 654 519780 4815056 279 40
12:00:48 4/29/2011 4 29 2011 12 657 519952 4815057 279 40
2:00:54 12/10/2010 12 10 2010 2 657 519382 4815055 280 40
22:00:52 12/8/2010 12 8 2010 22 657 519453 4815056 280 40
14:00:57 4/6/2010 4 6 2010 14 657 520674 4815059 277 40
8:00:55 12/5/2010 12 5 2010 8 653 520737 4815060 277 40
8:01:03 3/28/2012 3 28 2012 8 657 520184 4815058 278 40
11:31:17 2/26/2013 2 26 2013 11 641 520831 4815060 276 40
22:00:53 4/18/2012 4 18 2012 22 672 520870 4815060 276 40
12:00:47 3/3/2011 3 3 2011 12 641 520554 4815059 277 40
20:00:48 2/22/2014 2 22 2014 20 916 520803 4815060 277 40
8:00:12 3/6/2011 3 6 2011 8 650 520814 4815060 277 40
10:00:51 2/11/2012 2 11 2012 10 657 520948 4815061 276 40
6:22:43 12/31/2013 12 31 2013 6 657 519653 4815057 279 40
0:42:13 2/16/2013 2 16 2013 0 641 519606 4815057 280 40
10:00:54 2/9/2011 2 9 2011 10 653 520799 4815061 277 40
6:46:47 1/7/2014 1 7 2014 6 657 519430 4815057 280 40
6:00:36 4/11/2011 4 11 2011 6 657 520947 4815061 276 40
20:00:54 2/22/2014 2 22 2014 20 909 520801 4815061 277 40
10:00:45 12/28/2010 12 28 2010 10 654 519806 4815058 279 40
22:00:23 2/14/2009 2 14 2009 22 635 520652 4815061 277 40
18:44:25 4/3/2014 4 3 2014 18 657 520037 4815059 278 40
22:00:55 11/28/2011 11 28 2011 22 655 520658 4815061 277 40
18:18:14 12/29/2013 12 29 2013 18 657 519437 4815057 280 40
0:00:40 12/25/2010 12 25 2010 0 653 519367 4815057 280 40
16:00:52 2/13/2012 2 13 2012 16 657 520876 4815062 276 40
14:00:51 12/3/2010 12 3 2010 14 650 520044 4815059 278 40
4:01:57 3/13/2013 3 13 2013 4 677 520642 4815061 277 40
8:00:48 2/22/2009 2 22 2009 8 635 519957 4815059 279 40
12:00:24 2/12/2011 2 12 2011 12 647 520011 4815059 279 40
12:00:50 4/22/2010 4 22 2010 12 656 520164 4815060 278 40
16:00:42 4/13/2011 4 13 2011 16 657 519846 4815059 279 40
8:00:36 3/31/2010 3 31 2010 8 655 520645 4815062 277 40
12:00:56 3/29/2009 3 29 2009 12 640 520653 4815062 277 40
16:00:42 4/18/2012 4 18 2012 16 665 520369 4815061 278 40
10:00:23 3/17/2013 3 17 2013 10 658 520728 4815062 277 40
14:00:36 12/9/2010 12 9 2010 14 646 519794 4815060 279 40
12:00:54 3/1/2012 3 1 2012 12 657 521067 4815063 276 40
4:00:53 4/11/2011 4 11 2011 4 667 520937 4815063 276 40
16:00:53 3/3/2011 3 3 2011 16 647 520681 4815062 277 40
10:00:34 4/11/2011 4 11 2011 10 641 520586 4815062 277 40
12:00:54 2/23/2012 2 23 2012 12 657 520165 4815061 278 40
12:00:54 12/9/2013 12 9 2013 12 671 521673 4815066 274 40
8:00:54 4/11/2011 4 11 2011 8 657 520941 4815063 276 40
16:00:48 3/2/2011 3 2 2011 16 641 519657 4815060 279 40
4:00:49 4/11/2011 4 11 2011 4 657 520944 4815063 276 40
20:00:23 3/16/2012 3 16 2012 20 658 519726 4815060 279 40
18:18:14 2/9/2013 2 9 2013 18 641 519508 4815059 280 40
4:00:50 11/23/2010 11 23 2010 4 801 520564 4815062 277 40
22:00:42 3/21/2012 3 21 2012 22 658 519723 4815060 279 40
18:00:48 12/3/2013 12 3 2013 18 914 519743 4815060 279 40
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5:02:43 12/22/2012 12 22 2012 5 641 519715 4815060 279 40
8:01:23 2/7/2009 2 7 2009 8 635 520951 4815064 276 40
18:00:42 12/18/2010 12 18 2010 18 653 519798 4815060 279 40
12:00:49 12/30/2011 12 30 2011 12 657 520009 4815061 279 40
14:00:54 1/28/2011 1 28 2011 14 653 520933 4815064 276 40
6:51:56 3/6/2014 3 6 2014 6 657 520814 4815064 277 40
14:00:23 11/22/2010 11 22 2010 14 639 519751 4815061 279 40
18:00:56 12/28/2010 12 28 2010 18 653 519520 4815060 280 40
16:00:40 1/15/2012 1 15 2012 16 657 519797 4815061 279 40
16:00:32 1/31/2010 1 31 2010 16 646 520101 4815062 278 40
22:00:50 12/24/2010 12 24 2010 22 653 519376 4815060 280 40
18:00:53 3/25/2012 3 25 2012 18 641 520991 4815065 276 40
6:00:54 3/20/2011 3 20 2011 6 653 520813 4815064 277 40
10:00:31 4/9/2010 4 9 2010 10 643 520709 4815064 277 40
2:00:52 4/18/2011 4 18 2011 2 657 519406 4815060 280 40
10:00:53 3/24/2012 3 24 2012 10 663 520267 4815063 278 40
2:00:56 3/27/2011 3 27 2011 2 653 521346 4815066 275 40
12:00:23 3/30/2012 3 30 2012 12 657 520014 4815062 279 40
8:00:55 3/27/2011 3 27 2011 8 641 520863 4815065 276 40
14:00:24 2/15/2009 2 15 2009 14 635 520310 4815063 278 40
6:01:02 1/8/2010 1 8 2010 6 646 521066 4815066 276 40
0:00:44 11/29/2011 11 29 2011 0 655 520674 4815064 277 40
12:00:54 2/18/2013 2 18 2013 12 671 520238 4815063 278 40
8:00:56 4/11/2011 4 11 2011 8 667 520935 4815065 276 40
16:00:44 3/28/2010 3 28 2010 16 657 520286 4815063 278 40
8:00:49 1/8/2010 1 8 2010 8 646 521028 4815066 276 40
0:00:28 12/12/2013 12 12 2013 0 914 519796 4815062 279 40
18:00:56 4/3/2009 4 3 2009 18 640 521128 4815066 276 40
14:00:43 4/14/2011 4 14 2011 14 657 520343 4815064 278 40
2:00:55 3/29/2011 3 29 2011 2 657 521283 4815067 275 40
8:00:53 4/3/2010 4 3 2010 8 654 520744 4815065 277 40
2:00:53 5/5/2009 5 5 2009 2 646 519732 4815062 279 40
0:00:53 12/11/2010 12 11 2010 0 657 519710 4815062 279 40
0:00:51 2/17/2011 2 17 2011 0 647 520334 4815064 278 40
22:01:17 4/13/2012 4 13 2012 22 657 521201 4815067 276 40
12:00:10 3/31/2009 3 31 2009 12 637 520572 4815065 277 40
0:01:40 4/7/2010 4 7 2010 0 657 521436 4815068 275 40
10:00:42 11/25/2010 11 25 2010 10 657 519900 4815063 279 40
16:00:47 4/21/2012 4 21 2012 16 657 519802 4815063 279 40
18:00:55 12/5/2013 12 5 2013 18 914 521465 4815068 275 40
2:00:55 3/30/2009 3 30 2009 2 641 521315 4815068 275 40
10:00:53 3/17/2009 3 17 2009 10 639 519897 4815064 279 40
18:00:42 3/3/2009 3 3 2009 18 635 520236 4815065 278 40
20:00:23 3/21/2012 3 21 2012 20 658 519711 4815063 279 40
8:00:47 3/12/2011 3 12 2011 8 654 520791 4815067 277 40
10:00:54 2/7/2009 2 7 2009 10 635 520952 4815067 276 40
16:00:37 4/11/2010 4 11 2010 16 656 520326 4815065 278 40
2:00:54 5/5/2011 5 5 2011 2 657 521448 4815069 275 40
14:00:55 2/17/2011 2 17 2011 14 647 520640 4815066 277 40
22:00:49 12/22/2010 12 22 2010 22 653 519443 4815063 280 40
18:00:44 11/23/2010 11 23 2010 18 640 521191 4815068 276 40
14:00:42 3/13/2013 3 13 2013 14 658 520562 4815066 277 40
12:00:51 2/25/2014 2 25 2014 12 916 520311 4815066 278 40
14:00:59 3/19/2009 3 19 2009 14 641 520272 4815066 278 40
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4:00:44 3/28/2012 3 28 2012 4 681 519929 4815065 279 40
18:52:56 12/3/2013 12 3 2013 18 657 519770 4815064 279 40
2:00:47 2/22/2010 2 22 2010 2 641 520583 4815067 277 40
17:02:25 1/20/2013 1 20 2013 17 641 519630 4815064 279 40
0:00:56 4/14/2012 4 14 2012 0 657 521197 4815069 276 40
4:00:54 2/22/2010 2 22 2010 4 641 520582 4815067 277 40
10:00:54 2/14/2009 2 14 2009 10 635 520690 4815068 277 40
18:00:49 12/22/2010 12 22 2010 18 653 519449 4815064 280 40
6:00:42 3/20/2011 3 20 2011 6 647 520872 4815069 276 40
14:00:54 12/28/2010 12 28 2010 14 655 519845 4815066 279 40
0:00:47 12/23/2010 12 23 2010 0 654 519684 4815065 279 40
11:15:47 4/21/2013 4 21 2013 11 657 519786 4815065 279 40
18:00:53 12/10/2010 12 10 2010 18 657 519730 4815065 279 40
4:00:53 4/1/2011 4 1 2011 4 653 521679 4815071 274 40
18:01:32 5/5/2009 5 5 2009 18 640 519892 4815066 279 40
10:59:24 2/18/2013 2 18 2013 10 641 520596 4815068 277 40
18:00:48 2/19/2011 2 19 2011 18 653 520131 4815067 278 40
16:00:55 3/3/2011 3 3 2011 16 641 520558 4815068 277 40
14:00:53 3/31/2009 3 31 2009 14 647 520660 4815069 277 40
18:00:54 12/3/2010 12 3 2010 18 650 520699 4815069 277 40
4:00:47 3/15/2013 3 15 2013 4 679 521338 4815071 275 40
18:00:54 3/25/2011 3 25 2011 18 647 521061 4815070 276 40
16:01:23 2/27/2009 2 27 2009 16 635 520906 4815070 276 40
23:09:26 12/23/2012 12 23 2012 23 641 519668 4815066 279 40
12:00:53 12/28/2010 12 28 2010 12 655 519778 4815066 279 40
8:00:41 3/13/2013 3 13 2013 8 658 520808 4815069 277 40
14:00:40 3/3/2011 3 3 2011 14 641 520563 4815069 277 40
8:00:54 3/11/2011 3 11 2011 8 657 520888 4815070 276 40
18:00:53 12/23/2010 12 23 2010 18 641 519775 4815067 279 40
10:00:41 4/8/2011 4 8 2011 10 667 520826 4815070 276 40
16:00:14 1/26/2009 1 26 2009 16 635 519525 4815066 280 40
14:00:15 3/1/2011 3 1 2011 14 654 519929 4815067 279 40
14:00:20 3/9/2009 3 9 2009 14 635 520555 4815069 277 40
0:00:48 2/22/2009 2 22 2009 0 635 519903 4815067 279 40
4:00:44 3/22/2012 3 22 2012 4 658 520140 4815068 278 40
22:00:54 12/10/2010 12 10 2010 22 657 519737 4815067 279 40
6:00:47 3/11/2011 3 11 2011 6 657 520894 4815070 276 40
16:01:14 4/25/2010 4 25 2010 16 657 520086 4815068 278 40
18:00:54 1/26/2009 1 26 2009 18 635 519499 4815066 280 40
8:00:41 4/16/2012 4 16 2012 8 657 520698 4815070 277 40
16:00:48 2/15/2009 2 15 2009 16 635 520328 4815069 278 40
8:00:55 3/27/2012 3 27 2012 8 671 520655 4815070 277 40
18:00:21 12/8/2010 12 8 2010 18 657 519939 4815068 279 40
18:12:17 3/25/2014 3 25 2014 18 657 520822 4815070 276 40
22:00:53 3/26/2012 3 26 2012 22 679 520935 4815071 276 40
6:00:47 2/22/2009 2 22 2009 6 635 519920 4815068 279 40
10:00:56 2/20/2010 2 20 2010 10 641 520764 4815070 277 40
6:00:48 3/16/2009 3 16 2009 6 635 520137 4815068 278 40
12:01:18 4/17/2012 4 17 2012 12 674 519980 4815068 279 40
2:00:48 4/8/2011 4 8 2011 2 667 520945 4815071 276 40
22:00:20 3/16/2011 3 16 2011 22 653 520336 4815069 278 40
4:00:52 11/19/2010 11 19 2010 4 654 520731 4815070 277 40
10:00:53 3/3/2011 3 3 2011 10 657 520108 4815069 278 40
1:12:47 1/15/2014 1 15 2014 1 657 519395 4815067 280 40
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2:00:54 4/6/2010 4 6 2010 2 654 519837 4815068 279 40
10:00:53 12/28/2010 12 28 2010 10 655 519730 4815068 279 40
8:00:53 3/17/2009 3 17 2009 8 639 520673 4815071 277 40
22:00:47 2/8/2010 2 8 2010 22 646 521034 4815072 276 40
2:00:48 12/12/2013 12 12 2013 2 914 519782 4815068 279 40
18:01:11 2/20/2012 2 20 2012 18 665 520955 4815072 276 40
6:00:54 3/15/2013 3 15 2013 6 679 521331 4815073 275 40
14:00:55 2/24/2014 2 24 2014 14 914 520673 4815071 277 40
16:00:54 2/12/2011 2 12 2011 16 647 520019 4815069 278 40
6:00:54 2/22/2010 2 22 2010 6 641 520586 4815071 277 40
12:00:22 3/31/2009 3 31 2009 12 643 520564 4815071 277 40
8:00:53 3/12/2011 3 12 2011 8 641 520784 4815071 277 40
8:01:11 4/16/2012 4 16 2012 8 674 520619 4815071 277 40
14:00:42 2/2/2009 2 2 2009 14 634 520862 4815072 276 40
18:01:13 3/19/2011 3 19 2011 18 641 521087 4815073 276 40
11:04:55 1/21/2013 1 21 2013 11 641 519677 4815068 279 40
17:30:48 4/25/2013 4 25 2013 17 657 520137 4815070 278 40
7:24:55 2/16/2014 2 16 2014 7 657 520053 4815070 278 40
0:00:53 3/27/2011 3 27 2011 0 657 521470 4815075 275 40
18:00:48 5/5/2010 5 5 2010 18 657 520942 4815073 276 40
4:00:48 3/11/2014 3 11 2014 4 914 520595 4815072 277 40
8:00:53 3/29/2012 3 29 2012 8 673 520635 4815072 277 40
12:00:54 3/9/2009 3 9 2009 12 635 520590 4815072 277 40
12:00:29 3/31/2009 3 31 2009 12 647 520658 4815072 277 40
22:00:48 1/29/2012 1 29 2012 22 657 519479 4815069 280 40
18:00:41 3/25/2012 3 25 2012 18 657 520805 4815073 277 40
14:00:50 3/31/2009 3 31 2009 14 643 520574 4815073 277 40
0:00:53 3/6/2011 3 6 2011 0 641 521323 4815075 275 40
2:00:37 3/22/2012 3 22 2012 2 658 520133 4815072 278 40
10:00:54 3/21/2011 3 21 2011 10 657 520534 4815073 277 40
6:33:24 1/3/2014 1 3 2014 6 657 519663 4815070 279 40
4:00:39 12/30/2010 12 30 2010 4 653 519381 4815070 280 40
18:00:48 2/24/2009 2 24 2009 18 635 520712 4815074 277 40
5:10:14 12/24/2012 12 24 2012 5 641 519723 4815071 279 40
6:00:50 3/28/2012 3 28 2012 6 681 519929 4815071 279 40
22:00:24 12/2/2009 12 2 2009 22 638 520039 4815072 278 40
18:00:47 3/1/2011 3 1 2011 18 641 519895 4815071 279 40
14:00:18 3/29/2009 3 29 2009 14 640 520660 4815074 277 40
2:00:33 1/10/2012 1 10 2012 2 657 519839 4815071 279 40
2:00:27 2/22/2009 2 22 2009 2 635 519907 4815072 279 40
18:01:06 3/9/2014 3 9 2014 18 914 519897 4815072 279 40
2:00:34 11/23/2010 11 23 2010 2 801 520562 4815074 277 40
17:05:25 1/21/2013 1 21 2013 17 641 519619 4815071 279 40
16:00:53 3/23/2012 3 23 2012 16 674 520010 4815072 279 40
20:00:56 3/4/2012 3 4 2012 20 657 520997 4815075 276 40
18:00:54 2/8/2010 2 8 2010 18 646 521031 4815075 276 40
6:00:32 3/13/2013 3 13 2013 6 679 520809 4815075 277 40
0:00:55 12/10/2010 12 10 2010 0 657 519390 4815071 280 40
4:00:55 4/10/2011 4 10 2011 4 647 520203 4815073 278 40
6:00:56 3/11/2014 3 11 2014 6 914 520589 4815074 277 40
14:00:42 4/1/2010 4 1 2010 14 656 520626 4815074 277 40
2:01:48 1/26/2012 1 26 2012 2 641 519492 4815071 280 40
16:00:48 4/23/2012 4 23 2012 16 657 520630 4815074 277 40
10:00:38 4/29/2010 4 29 2010 10 640 520161 4815073 278 40
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0:00:54 2/16/2009 2 16 2009 0 635 520175 4815073 278 40
10:01:17 3/18/2013 3 18 2013 10 677 521095 4815076 276 40
18:00:38 2/13/2012 2 13 2012 18 657 520884 4815075 276 40
13:49:25 4/21/2014 4 21 2014 13 657 519776 4815072 279 40
20:00:47 3/6/2012 3 6 2012 20 658 521246 4815077 275 40
2:01:23 3/18/2012 3 18 2012 2 641 519729 4815072 279 40
14:00:47 2/15/2014 2 15 2014 14 671 520987 4815076 276 40
18:00:42 3/30/2014 3 30 2014 18 914 520143 4815074 278 40
10:00:38 4/12/2011 4 12 2011 10 641 520286 4815074 278 40
10:01:11 4/17/2012 4 17 2012 10 674 519978 4815073 279 40
12:00:23 12/21/2010 12 21 2010 12 655 520980 4815077 276 40
2:00:48 3/28/2011 3 28 2011 2 650 521410 4815078 275 40
5:14:26 1/24/2013 1 24 2013 5 641 519316 4815072 280 40
18:00:54 2/13/2013 2 13 2013 18 657 520987 4815077 276 40
6:01:23 12/12/2013 12 12 2013 6 914 519782 4815073 279 40
12:00:55 4/12/2011 4 12 2011 12 641 520295 4815075 278 40
4:00:54 4/8/2011 4 8 2011 4 641 521019 4815077 276 40
17:44:42 3/1/2013 3 1 2013 17 641 519623 4815073 279 40
17:33:43 4/26/2013 4 26 2013 17 657 520133 4815075 278 40
6:00:08 4/6/2011 4 6 2011 6 653 520656 4815076 277 40
18:00:47 4/12/2011 4 12 2011 18 667 519377 4815072 280 40
16:00:48 3/25/2009 3 25 2009 16 643 519868 4815074 279 40
10:00:36 3/21/2013 3 21 2013 10 663 520695 4815076 277 40
10:02:25 1/28/2013 1 28 2013 10 657 519682 4815073 279 40
2:00:52 4/7/2013 4 7 2013 2 679 521394 4815079 275 40
0:00:54 2/8/2010 2 8 2010 0 646 521040 4815078 276 40
0:00:49 4/5/2011 4 5 2011 0 653 519927 4815074 279 40
10:00:41 3/22/2012 3 22 2012 10 658 520175 4815075 278 40
8:00:26      2/21/2009       2       21      2009    8       635     520119  4815075 278     40
18:00:52        2/20/2011       2       20      2011    18      641     520980  4815078 276     40
6:00:55 4/8/2011        4       8       2011    6       667     520949  4815078 276     40
4:00:41 3/11/2011       3       11      2011    4       657     520887  4815078 276     40
2:00:24 3/17/2011       3       17      2011    2       641     520650  4815077 277     40
8:01:18 1/21/2013       1       21      2013    8       675     521195  4815079 276     40
0:00:33 11/24/2010      11      24      2010    0       647     521026  4815078 276     40
22:00:47        3/28/2011       3       28      2011    22      641     521060  4815078 276     40
18:00:18        3/16/2011       3       16      2011    18      653     520358  4815076 278     40
18:00:30        12/28/2010      12      28      2010    18      654     519718  4815074 279     40
14:00:48        3/9/2014        3       9       2014    14      909     519920  4815075 279     40
16:00:49        2/2/2009        2       2       2009    16      634     520864  4815078 276     40
12:00:47        1/30/2012       1       30      2012    12      657     519550  4815074 280     40
6:01:24 3/17/2009       3       17      2009    6       639     520727  4815078 277     40
12:00:54        2/21/2011       2       21      2011    12      653     520582  4815078 277     40
18:00:46        12/24/2010      12      24      2010    18      653     519406  4815074 280     40
12:00:53        2/27/2009       2       27      2009    12      635     520786  4815078 277     40
4:00:47 4/10/2012       4       10      2012    4       665     520127  4815076 278     40
20:00:33        12/29/2011      12      29      2011    20      658     520894  4815079 276     40
0:00:56 3/17/2011       3       17      2011    0       641     520646  4815078 277     40
16:00:57        3/9/2014        3       9       2014    16      909     519921  4815076 279     40
4:58:55 12/21/2012      12      21      2012    4       641     519775  4815076 279     40
22:00:54        4/9/2011        4       9       2011    22      667     519956  4815076 279     40
6:00:42 4/8/2011        4       8       2011    6       641     521017  4815080 276     40
14:00:53        1/30/2012       1       30      2012    14      657     519550  4815075 280     40
14:00:21        2/11/2013       2       11      2013    14      658     520833  4815079 276     40
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5:53:42 4/30/2013       4       30      2013    5       657     520983  4815080 276     40
14:00:31        2/21/2011       2       21      2011    14      653     520592  4815078 277     40
20:00:48        4/20/2012       4       20      2012    20      657     519763  4815076 279     40
22:00:42        4/1/2010        4       1       2010    22      654     519986  4815077 279     40
6:00:48 3/22/2012       3       22      2012    6       658     520129  4815077 278     40
18:00:42 3/24/2012 3 24 2012 18 673 520633 4815079 277 40
2:00:48 11/24/2010 11 24 2010 2 647 521017 4815080 276 40
18:00:49 1/26/2009 1 26 2009 18 635 519417 4815076 280 40
0:00:53 12/9/2013 12 9 2013 0 671 520608 4815079 277 40
22:00:54 3/16/2011 3 16 2011 22 641 520647 4815079 277 40
18:00:50 12/22/2010 12 22 2010 18 654 519660 4815076 279 40
14:00:41 3/18/2011 3 18 2011 14 641 520035 4815077 278 40
12:00:54 1/23/2012 1 23 2012 12 657 519649 4815076 279 40
4:00:55 4/8/2011 4 8 2011 4 647 521017 4815080 276 40
10:00:37 1/30/2012 1 30 2012 10 657 519550 4815076 280 40
20:00:48 1/29/2012 1 29 2012 20 657 519476 4815076 280 40
18:00:54 2/9/2013 2 9 2013 18 657 519642 4815077 279 40
18:01:50 3/20/2012 3 20 2012 18 641 520320 4815079 278 40
10:00:55 3/22/2013 3 22 2013 10 658 520669 4815080 277 40
18:00:53 3/5/2011 3 5 2011 18 641 521251 4815082 275 40
2:00:56 4/7/2010 4 7 2010 2 657 521472 4815082 275 40
4:00:53 4/13/2011 4 13 2011 4 667 520264 4815079 278 40
18:00:20 3/22/2012 3 22 2012 18 663 520659 4815080 277 40
18:01:17 12/1/2011 12 1 2011 18 655 520089 4815078 278 40
17:26:56 4/24/2013 4 24 2013 17 657 520111 4815078 278 40
12:00:55 3/19/2014 3 19 2014 12 914 520143 4815079 278 40
16:00:54 3/1/2011 3 1 2011 16 654 519912 4815078 279 40
2:01:24 3/11/2011 3 11 2011 2 641 521196 4815082 276 40
22:00:30 2/21/2009 2 21 2009 22 635 519906 4815078 279 40
8:00:53 2/19/2013 2 19 2013 8 671 520234 4815079 278 40
2:01:23 3/28/2013 3 28 2013 2 657 521310 4815082 275 40
2:00:53 1/28/2013 1 28 2013 2 657 519391 4815077 280 40
14:00:50 3/30/2012 3 30 2012 14 657 520026 4815078 278 40
8:00:48 12/11/2010 12 11 2010 8 657 519732 4815078 279 40
2:01:41 5/7/2009 5 7 2009 2 639 520985 4815081 276 40
16:00:44 3/25/2011 3 25 2011 16 641 520587 4815080 277 40
12:00:47 4/1/2010 4 1 2010 12 657 520681 4815081 277 40
2:00:48 3/12/2013 3 12 2013 2 657 519664 4815078 279 40
4:00:40 3/16/2009 3 16 2009 4 635 520138 4815079 278 40
18:00:31 3/16/2011 3 16 2011 18 641 520665 4815081 277 40
8:00:44 4/16/2010 4 16 2010 8 657 520530 4815081 277 40
14:00:48 1/23/2012 1 23 2012 14 657 519648 4815078 279 40
10:00:53 1/31/2010 1 31 2010 10 646 520156 4815080 278 40
4:00:42 4/8/2011 4 8 2011 4 667 520946 4815082 276 40
2:00:56 3/21/2012 3 21 2012 2 665 519970 4815079 279 40
4:00:25 12/12/2013 12 12 2013 4 914 519781 4815079 279 40
8:00:54 3/6/2012 3 6 2012 8 657 520882 4815082 276 40
0:00:53 4/16/2012 4 16 2012 0 674 521156 4815083 276 40
18:24:56 4/27/2014 4 27 2014 18 657 519827 4815079 279 40
2:00:50 1/20/2012 1 20 2012 2 658 519762 4815079 279 40
2:00:54 4/14/2012 4 14 2012 2 674 521240 4815083 275 40
22:00:47 2/15/2009 2 15 2009 22 635 520175 4815080 278 40
6:00:43 1/18/2011 1 18 2011 6 653 520934 4815083 276 40
13:03:49 1/12/2014 1 12 2014 13 657 519679 4815079 279 40
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10:00:48 2/28/2009 2 28 2009 10 635 520883 4815083 276 40
4:00:16 4/7/2010 4 7 2010 4 657 521475 4815085 275 40
18:00:40 12/24/2010 12 24 2010 18 653 519400 4815078 280 40
22:00:56 12/9/2010 12 9 2010 22 653 520049 4815080 278 40
0:01:12 4/14/2013 4 14 2013 0 671 521057 4815084 276 40
18:00:26 4/7/2011 4 7 2011 18 657 520214 4815081 278 40
10:00:53 1/23/2012 1 23 2012 10 657 519653 4815079 279 40
18:00:25 3/31/2011 3 31 2011 18 641 520767 4815083 277 40
10:00:54 3/12/2011 3 12 2011 10 657 520767 4815083 277 40
2:00:26 4/10/2012 4 10 2012 2 665 520119 4815081 278 40
8:00:53 4/9/2010 4 9 2010 8 643 520714 4815083 277 40
6:00:33 4/8/2011 4 8 2011 6 647 521016 4815084 276 40
14:00:25 12/31/2011 12 31 2011 14 658 520116 4815081 278 40
18:00:41 12/4/2010 12 4 2010 18 801 520752 4815083 277 40
12:00:54 3/18/2011 3 18 2011 12 641 520036 4815081 278 40
18:00:53 5/5/2010 5 5 2010 18 640 521029 4815084 276 40
6:26:53 4/28/2014 4 28 2014 6 657 519794 4815081 279 40
2:00:42 3/29/2012 3 29 2012 2 665 520990 4815084 276 40
6:00:56 3/26/2009 3 26 2009 6 641 521205 4815085 276 40
20:00:48 3/19/2012 3 19 2012 20 665 520767 4815084 277 40
10:00:42 3/29/2009 3 29 2009 10 640 520635 4815083 277 40
18:00:53 12/9/2010 12 9 2010 18 653 520049 4815082 278 40
11:38:11 1/30/2013 1 30 2013 11 641 519646 4815081 279 40
2:00:24 12/24/2010 12 24 2010 2 653 519384 4815080 280 40
18:00:54 2/21/2009 2 21 2009 18 635 519908 4815082 279 40
16:01:08 4/10/2012 4 10 2012 16 657 519915 4815082 279 40
22:00:53 1/31/2009 1 31 2009 22 634 520711 4815084 277 40
18:00:54 1/31/2009 1 31 2009 18 634 520714 4815084 277 40
10:00:27 2/21/2010 2 21 2010 10 641 520576 4815084 277 40
16:00:54 3/22/2012 3 22 2012 16 663 520647 4815084 277 40
6:01:23 3/17/2009 3 17 2009 6 641 520743 4815085 277 40
12:00:44 3/31/2009 3 31 2009 12 639 520591 4815084 277 40
6:00:54 12/23/2010 12 23 2010 6 641 519756 4815082 279 40
8:00:53 4/8/2011 4 8 2011 8 641 520761 4815085 277 40
10:00:50 3/22/2012 3 22 2012 10 657 520282 4815084 278 40
6:00:54 12/30/2010 12 30 2010 6 653 519389 4815081 280 40
14:00:56 3/3/2009 3 3 2009 14 635 520253 4815084 278 40
18:00:47 4/9/2011 4 9 2011 18 667 520090 4815084 278 40
18:00:48 1/23/2013 1 23 2013 18 658 519776 4815083 279 40
10:00:41 4/11/2011 4 11 2011 10 657 520728 4815086 277 40
12:00:29 3/30/2009 3 30 2009 12 640 521081 4815087 276 40
14:00:54 4/2/2009 4 2 2009 14 643 520644 4815086 277 40
18:00:50 3/1/2011 3 1 2011 18 654 519894 4815083 279 40
16:00:22 2/20/2010 2 20 2010 16 641 520783 4815086 277 40
12:01:12 2/24/2014 2 24 2014 12 916 520667 4815086 277 40
4:00:52 11/23/2010 11 23 2010 4 638 520753 4815087 277 40
10:00:47 4/17/2012 4 17 2012 10 672 520014 4815084 279 40
18:00:49 2/21/2009 2 21 2009 18 635 519915 4815084 279 40
8:00:48 12/23/2010 12 23 2010 8 641 519759 4815084 279 40
0:00:41 1/23/2011 1 23 2011 0 653 520656 4815087 277 40
22:00:44 3/22/2012 3 22 2012 22 658 519759 4815084 279 40
6:00:47 4/4/2010 4 4 2010 6 801 519770 4815084 279 40
8:00:50 3/27/2011 3 27 2011 8 647 520840 4815087 276 40
17:09:18 4/19/2013 4 19 2013 17 657 520109 4815085 278 40
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14:00:44 2/11/2013 2 11 2013 14 671 520823 4815087 276 40
22:01:17 1/25/2013 1 25 2013 22 675 520912 4815088 276 40
20:00:24 12/31/2011 12 31 2011 20 658 520573 4815087 277 40
4:00:42 3/4/2012 3 4 2012 4 657 520921 4815088 276 40
0:00:39 11/23/2010 11 23 2010 0 638 520721 4815088 277 40
22:00:53 4/13/2013 4 13 2013 22 671 521051 4815089 276 40
10:00:47 4/15/2008 4 15 2008 10 634 520552 4815087 277 40
6:00:53 3/31/2010 3 31 2010 6 655 520910 4815088 276 40
10:00:47 2/27/2009 2 27 2009 10 635 520892 4815088 276 40
6:00:56 3/26/2009 3 26 2009 6 643 521050 4815089 276 40
18:00:53 1/21/2012 1 21 2012 18 657 519408 4815084 280 40
10:00:43 1/30/2013 1 30 2013 10 658 519645 4815085 279 40
6:00:42 1/20/2012 1 20 2012 6 658 519758 4815085 279 40
4:00:24 1/20/2012 1 20 2012 4 658 519750 4815085 279 40
12:00:37 2/11/2013 2 11 2013 12 671 520828 4815089 276 40
6:00:54 3/21/2013 3 21 2013 6 677 520837 4815089 276 40
18:00:41 12/16/2013 12 16 2013 18 658 519931 4815086 279 40
4:00:53 3/26/2009 3 26 2009 4 643 521052 4815090 276 40
12:00:47 4/1/2010 4 1 2010 12 656 520626 4815088 277 40
16:00:21 1/21/2012 1 21 2012 16 658 519786 4815086 279 40
6:00:54 4/15/2012 4 15 2012 6 672 521327 4815091 275 40
2:00:41 3/23/2012 3 23 2012 2 658 519821 4815086 279 40
8:00:54 1/20/2012 1 20 2012 8 658 519770 4815086 279 40
8:00:41 12/31/2011 12 31 2011 8 657 519931 4815087 279 40
18:21:18 12/30/2013 12 30 2013 18 657 519611 4815086 280 40
6:00:54 3/16/2009 3 16 2009 6 641 520151 4815087 278 40
18:01:24 3/15/2012 3 15 2012 18 641 520329 4815088 278 40
8:00:53 4/15/2008 4 15 2008 8 634 520555 4815089 277 40
14:00:42 2/19/2012 2 19 2012 14 657 520964 4815090 276 40
2:00:49 4/18/2012 4 18 2012 2 665 520087 4815087 278 40
12:00:23 2/18/2013 2 18 2013 12 658 520169 4815088 278 40
4:00:54 1/5/2012 1 5 2012 4 657 519394 4815086 280 40
14:01:00 3/27/2012 3 27 2012 14 673 520489 4815089 277 40
2:00:53 4/16/2009 4 16 2009 2 639 521247 4815091 275 40
6:00:53 4/1/2011 4 1 2011 6 653 521647 4815093 274 40
20:00:18 3/24/2012 3 24 2012 20 665 520792 4815090 277 40
4:00:47 3/4/2011 3 4 2011 4 647 520705 4815090 277 40
0:00:56 12/24/2010 12 24 2010 0 653 519380 4815086 280 40
12:00:56 3/30/2010 3 30 2010 12 646 520035 4815088 278 40
16:00:42 3/3/2009 3 3 2009 16 635 520269 4815089 278 40
12:00:31 3/29/2009 3 29 2009 12 647 520947 4815091 276 40
22:00:41 12/22/2010 12 22 2010 22 654 519685 4815087 279 40
2:00:30 1/30/2011 1 30 2011 2 653 521614 4815093 275 40
2:00:54 1/5/2012 1 5 2012 2 657 519426 4815087 280 40
18:00:27 12/22/2010 12 22 2010 18 654 519686 4815088 279 40
2:00:49 12/23/2010 12 23 2010 2 654 519719 4815088 279 40
2:01:47 4/10/2011 4 10 2011 2 647 520018 4815089 278 40
4:00:56 3/16/2009 3 16 2009 4 641 520154 4815090 278 40
22:00:25 2/15/2014 2 15 2014 22 914 519582 4815088 280 40
6:00:47 3/4/2011 3 4 2011 6 647 520705 4815092 277 40
4:00:53 4/1/2011 4 1 2011 4 657 520785 4815092 277 40
18:00:25 3/31/2011 3 31 2011 18 657 520776 4815092 277 40
12:00:44 1/30/2013 1 30 2013 12 675 519826 4815089 279 40
2:00:55 3/21/2012 3 21 2012 2 641 520137 4815090 278 40
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0:00:41 3/26/2012 3 26 2012 0 657 521017 4815093 276 40
6:00:41 2/14/2013 2 14 2013 6 658 521001 4815093 276 40
20:00:46 2/8/2012 2 8 2012 20 657 521099 4815093 276 40
4:00:47 2/22/2009 2 22 2009 4 635 519909 4815090 279 40
8:00:48 4/16/2012 4 16 2012 8 672 520632 4815092 277 40
22:01:18 4/15/2012 4 15 2012 22 674 521165 4815094 276 40
16:00:53 4/1/2010 4 1 2010 16 654 519987 4815090 279 40
12:00:53 4/20/2013 4 20 2013 12 679 520086 4815091 278 40
22:00:55 1/28/2012 1 28 2012 22 657 519441 4815089 280 40
18:00:50 2/8/2012 2 8 2012 18 657 521100 4815094 276 40
0:00:47 1/5/2012 1 5 2012 0 657 519393 4815089 280 40
8:00:54 1/23/2011 1 23 2011 8 653 520694 4815093 277 40
22:01:24 2/8/2012 2 8 2012 22 657 521100 4815094 276 40
8:00:49 12/7/2010 12 7 2010 8 646 520514 4815092 277 40
8:00:54 12/10/2009 12 10 2009 8 646 520768 4815093 277 40
2:00:54 4/1/2011 4 1 2011 2 657 520785 4815093 277 40
18:00:30 3/10/2011 3 10 2011 18 641 521260 4815095 275 40
11:01:53 1/20/2013 1 20 2013 11 641 519694 4815090 279 40
4:00:53 1/22/2012 1 22 2012 4 657 519367 4815089 280 40
2:00:56 2/9/2012 2 9 2012 2 657 521104 4815095 276 40
22:00:50 3/31/2011 3 31 2011 22 657 520783 4815094 277 40
6:00:48 3/4/2012 3 4 2012 6 657 520929 4815094 276 40
6:00:53 2/27/2009 2 27 2009 6 635 520930 4815094 276 40
8:00:47 3/4/2012 3 4 2012 8 657 520931 4815094 276 40
8:00:48 3/25/2012 3 25 2012 8 658 520305 4815093 278 40
18:00:41 3/28/2012 3 28 2012 18 671 520523 4815093 277 40
16:00:54 4/11/2013 4 11 2013 16 671 520264 4815093 278 40
12:00:53 3/12/2013 3 12 2013 12 679 520995 4815095 276 40
14:00:42 3/2/2011 3 2 2011 14 657 519692 4815091 279 40
18:00:48 3/25/2011 3 25 2011 18 641 521057 4815095 276 40
16:00:42 1/26/2009 1 26 2009 16 634 519884 4815092 279 40
0:00:42 11/23/2010 11 23 2010 0 639 520853 4815095 276 40
16:00:52 12/28/2010 12 28 2010 16 654 519732 4815091 279 40
8:00:44 12/15/2010 12 15 2010 8 654 520265 4815093 278 40
8:00:42 3/27/2011 3 27 2011 8 653 520830 4815095 276 40
2:01:14 5/24/2010 5 24 2010 2 639 520697 4815095 277 40
4:00:35 2/9/2012 2 9 2012 4 657 521109 4815096 276 40
2:00:54 1/23/2011 1 23 2011 2 653 520695 4815095 277 40
18:00:48 1/4/2011 1 4 2011 18 639 519389 4815091 280 40
0:01:17 1/3/2012 1 3 2012 0 657 519667 4815092 279 40
14:00:28 3/8/2009 3 8 2009 14 635 520047 4815093 278 40
0:39:44 1/5/2014 1 5 2014 0 657 519429 4815091 280 40
8:01:03 2/15/2014 2 15 2014 8 914 520615 4815095 277 40
10:00:57 2/17/2013 2 17 2013 10 671 520760 4815095 277 40
2:00:41 3/29/2012 3 29 2012 2 681 520988 4815096 276 40
14:00:35 2/12/2011 2 12 2011 14 647 520043 4815093 278 40
6:35:12 2/14/2013 2 14 2013 6 641 520998 4815097 276 40
2:01:17 3/22/2012 3 22 2012 2 641 520336 4815095 278 40
4:00:53 11/21/2010 11 21 2010 4 639 520929 4815097 276 40
0:00:20 4/1/2011 4 1 2011 0 657 520782 4815096 277 40
2:00:48 4/3/2009 4 3 2009 2 637 520944 4815097 276 40
22:00:50 3/20/2012 3 20 2012 22 665 519939 4815094 279 40
6:00:54 1/23/2011 1 23 2011 6 653 520687 4815096 277 40
18:00:43 12/10/2010 12 10 2010 18 657 519584 4815093 280 40
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16:00:42 3/30/2012 3 30 2012 16 657 520022 4815094 278 40
0:00:23 3/21/2012 3 21 2012 0 665 519935 4815094 279 40
14:00:48 2/12/2011 2 12 2011 14 653 520036 4815094 278 40
12:00:47 3/3/2009 3 3 2009 12 635 520254 4815095 278 40
12:00:54 1/24/2011 1 24 2011 12 655 519760 4815094 279 40
8:00:42 12/23/2010 12 23 2010 8 654 519749 4815094 279 40
8:00:54 2/27/2009 2 27 2009 8 635 520904 4815097 276 40
8:00:56 3/17/2013 3 17 2013 8 671 520774 4815097 277 40
2:00:47 4/19/2012 4 19 2012 2 671 521255 4815099 275 40
10:00:55 2/14/2013 2 14 2013 10 657 520917 4815098 276 40
0:00:53 2/9/2012 2 9 2012 0 657 521112 4815099 276 40
8:00:38 11/22/2010 11 22 2010 8 650 520554 4815097 277 40
8:00:43 2/14/2013 2 14 2013 8 658 520994 4815099 276 40
10:00:51 1/29/2013 1 29 2013 10 665 519677 4815095 279 40
18:00:26 4/15/2011 4 15 2011 18 657 520236 4815096 278 40
12:00:33 2/25/2011 2 25 2011 12 641 520780 4815098 277 40
4:00:54 2/14/2013 2 14 2013 4 658 520998 4815099 276 40
18:00:53 1/6/2012 1 6 2012 18 657 519929 4815095 279 40
20:00:47 3/20/2012 3 20 2012 20 665 519943 4815096 279 40
20:00:42 1/28/2012 1 28 2012 20 657 519441 4815094 280 40
8:00:54 3/30/2010 3 30 2010 8 639 520637 4815098 277 40
10:00:21 4/11/2011 4 11 2011 10 667 520717 4815098 277 40
12:00:54 2/10/2012 2 10 2012 12 657 520943 4815099 276 40
2:00:41 1/27/2009 1 27 2009 2 635 519425 4815094 280 40
4:00:55 1/23/2011 1 23 2011 4 653 520692 4815098 277 40
12:00:43 2/18/2012 2 18 2012 12 657 520862 4815099 276 40
18:00:28 12/2/2011 12 2 2011 18 655 520543 4815098 277 40
20:00:53 1/9/2012 1 9 2012 20 657 519938 4815096 279 40
12:00:47 2/17/2011 2 17 2011 12 647 520596 4815099 277 40
0:00:53 1/26/2013 1 26 2013 0 675 520932 4815100 276 40
22:00:56 12/8/2010 12 8 2010 22 646 519928 4815097 279 40
20:00:55 3/16/2012 3 16 2012 20 665 520721 4815099 277 40
16:03:04 12/9/2013 12 9 2013 16 671 521720 4815102 274 40
10:00:42 3/30/2010 3 30 2010 10 639 520634 4815099 277 40
6:00:41 4/14/2011 4 14 2011 6 647 519678 4815096 279 40
12:00:53 2/26/2012 2 26 2012 12 657 521140 4815101 276 40
18:00:51 3/21/2011 3 21 2011 18 647 520827 4815100 276 40
14:00:47 12/19/2010 12 19 2010 14 653 519933 4815097 279 40
16:00:53 2/21/2011 2 21 2011 16 653 520568 4815099 277 40
4:00:48 3/28/2012 3 28 2012 4 674 519945 4815098 279 40
18:01:04 12/23/2010 12 23 2010 18 653 519387 4815096 280 40
6:00:53 3/13/2013 3 13 2013 6 677 520682 4815100 277 40
10:00:53 2/27/2012 2 27 2012 10 657 521083 4815101 276 40
4:00:55 3/21/2011 3 21 2011 4 641 519393 4815096 280 40
8:00:44 1/24/2011 1 24 2011 8 653 520768 4815101 277 40
20:00:56 12/16/2013 12 16 2013 20 908 520951 4815101 276 40
4:21:21 4/6/2013 4 6 2013 4 657 520712 4815101 277 40
14:00:39 4/1/2010 4 1 2010 14 657 520673 4815101 277 40
22:00:24 1/26/2009 1 26 2009 22 635 519421 4815097 280 40
10:00:51 2/26/2009 2 26 2009 10 635 520854 4815101 276 40
8:00:42 3/6/2011 3 6 2011 8 655 520770 4815101 277 40
8:00:42 3/22/2013 3 22 2013 8 677 520703 4815101 277 40
0:00:41 12/23/2010 12 23 2010 0 653 519357 4815097 280 40
4:00:41 4/3/2009 4 3 2009 4 637 520946 4815102 276 40
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0:00:55 3/29/2011 3 29 2011 0 641 521064 4815102 276 40
17:23:14 4/23/2013 4 23 2013 17 657 520099 4815099 278 40
12:00:41 3/2/2011 3 2 2011 12 641 519905 4815099 279 40
8:00:50 11/22/2010 11 22 2010 8 801 520226 4815100 278 40
2:00:47 3/25/2012 3 25 2012 2 665 520170 4815100 278 40
14:00:55 12/19/2010 12 19 2010 14 654 519741 4815098 279 40
14:00:39 12/18/2010 12 18 2010 14 655 520004 4815099 279 40
6:00:54 4/12/2011 4 12 2011 6 667 520148 4815100 278 40
16:00:23 12/3/2010 12 3 2010 16 646 519993 4815099 279 40
0:00:56 2/10/2012 2 10 2012 0 657 520944 4815102 276 40
12:01:23 1/31/2011 1 31 2011 12 653 519666 4815098 279 40
2:01:39 4/11/2011 4 11 2011 2 667 520924 4815102 276 40
12:00:44 2/22/2009 2 22 2009 12 635 521027 4815103 276 40
0:00:42 1/23/2012 1 23 2012 0 657 519366 4815098 280 40
20:00:24 2/15/2014 2 15 2014 20 914 519563 4815098 280 40
14:00:54 3/30/2014 3 30 2014 14 679 520932 4815103 276 40
18:33:23 2/13/2013 2 13 2013 18 641 521051 4815103 276 40
18:00:42 12/23/2010 12 23 2010 18 653 519393 4815098 280 40
18:29:18 2/28/2014 2 28 2014 18 657 520846 4815103 276 40
2:00:41 5/1/2011 5 1 2011 2 657 520837 4815103 276 40
5:34:47 12/30/2012 12 30 2012 5 641 519720 4815099 279 40
18:00:41 4/3/2009 4 3 2009 18 643 521157 4815104 276 40
4:01:06 4/15/2012 4 15 2012 4 672 521314 4815105 275 40
16:00:56 12/9/2010 12 9 2010 16 646 519674 4815100 279 40
0:00:39 1/27/2009 1 27 2009 0 635 519420 4815099 280 40
16:00:36 12/19/2010 12 19 2010 16 654 519725 4815100 279 40
18:00:53 2/21/2012 2 21 2012 18 657 520044 4815101 278 40
2:00:48 3/24/2012 3 24 2012 2 674 519633 4815100 279 40
2:00:54 1/26/2013 1 26 2013 2 675 520931 4815104 276 40
16:00:53 4/8/2012 4 8 2012 16 657 519935 4815101 279 40
8:00:54 2/22/2010 2 22 2010 8 641 520563 4815103 277 40
20:00:54 2/9/2012 2 9 2012 20 657 520947 4815104 276 40
8:00:41 3/28/2011 3 28 2011 8 665 520832 4815104 276 40
14:00:53 2/18/2013 2 18 2013 14 671 520228 4815102 278 40
6:00:54 2/15/2010 2 15 2010 6 641 521140 4815105 276 40
6:00:53 4/3/2009 4 3 2009 6 637 520943 4815105 276 40
10:00:54 3/11/2011 3 11 2011 10 657 520857 4815105 276 40
10:00:44 1/30/2013 1 30 2013 10 657 519654 4815102 279 40
10:01:54 2/27/2012 2 27 2012 10 641 521090 4815106 276 40
20:01:19 4/16/2013 4 16 2013 20 679 521186 4815106 276 40
14:00:24 12/3/2010 12 3 2010 14 646 519998 4815103 279 40
10:01:14 3/3/2011 3 3 2011 10 654 520120 4815103 278 40
22:00:53 1/9/2012 1 9 2012 22 657 519929 4815103 279 40
10:00:40 2/8/2009 2 8 2009 10 634 520950 4815106 276 40
2:00:48 4/10/2009 4 10 2009 2 639 521609 4815108 275 40
22:00:54 1/21/2012 1 21 2012 22 657 519408 4815101 280 40
14:01:03 3/27/2011 3 27 2011 14 665 520770 4815106 277 40
12:01:04 2/19/2013 2 19 2013 12 671 520635 4815105 277 40
4:00:56 3/21/2011 3 21 2011 4 653 519394 4815102 280 40
14:01:28 5/1/2010 5 1 2010 14 657 519953 4815103 279 40
14:00:41 1/19/2011 1 19 2011 14 653 520766 4815106 277 40
13:37:56 3/19/2014 3 19 2014 13 657 520013 4815104 279 40
14:00:55 3/23/2012 3 23 2012 14 674 520044 4815104 278 40
16:01:47 4/3/2009 4 3 2009 16 640 520636 4815106 277 40
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6:01:23 1/22/2012 1 22 2012 6 657 519379 4815102 280 40
22:00:51 12/7/2010 12 7 2010 22 657 519390 4815102 280 40
8:00:56 12/23/2010 12 23 2010 8 653 519743 4815103 279 40
16:00:53 1/18/2013 1 18 2013 16 675 520205 4815104 278 40
18:00:54 4/16/2008 4 16 2008 18 632 520971 4815107 276 40
12:00:47 2/18/2011 2 18 2011 12 653 520534 4815106 277 40
6:00:44 3/28/2012 3 28 2012 6 674 519942 4815104 279 40
8:00:53 2/25/2014 2 25 2014 8 916 520783 4815107 277 40
9:00:25 4/3/2010 4 3 2010 9 801 520702 4815107 277 40
10:00:52 2/25/2014 2 25 2014 10 916 520665 4815107 277 40
18:00:50 12/7/2010 12 7 2010 18 657 519385 4815103 280 40
0:25:18 1/1/2014 1 1 2014 0 657 519487 4815103 280 40
8:00:53 4/19/2010 4 19 2010 8 643 520131 4815105 278 40
6:00:53 4/11/2011 4 11 2011 6 641 520560 4815107 277 40
16:00:44 1/31/2010 1 31 2010 16 647 519883 4815105 279 40
4:00:47 4/11/2011 4 11 2011 4 641 520555 4815107 277 40
22:00:55 3/28/2012 3 28 2012 22 672 520882 4815108 276 40
12:00:53 3/13/2013 3 13 2013 12 658 520485 4815107 277 40
16:00:49 2/22/2009 2 22 2009 16 635 520957 4815108 276 40
10:00:41 2/14/2013 2 14 2013 10 658 520932 4815109 276 40
8:00:54 4/11/2011 4 11 2011 8 641 520560 4815108 277 40
10:00:49 12/27/2011 12 27 2011 10 658 520586 4815108 277 40
4:00:39 12/23/2010 12 23 2010 4 654 519746 4815105 279 40
18:00:48 12/28/2010 12 28 2010 18 654 519707 4815105 279 40
12:00:32 1/31/2010 1 31 2010 12 646 520116 4815106 278 40
0:26:25 2/28/2014 2 28 2014 0 657 521072 4815109 276 40
12:00:25 3/17/2012 3 17 2012 12 665 519888 4815106 279 40
6:00:56 12/23/2010 12 23 2010 6 654 519744 4815106 279 40
20:00:31 1/21/2012 1 21 2012 20 657 519409 4815105 280 40
22:00:53 2/7/2010 2 7 2010 22 646 521040 4815110 276 40
0:00:33 1/22/2012 1 22 2012 0 657 519419 4815105 280 40
22:00:41 12/23/2010 12 23 2010 22 653 519385 4815105 280 40
22:58:13 12/20/2012 12 20 2012 22 641 519806 4815106 279 40
4:00:53 2/13/2014 2 13 2014 4 914 520483 4815109 277 40
10:00:53 3/13/2009 3 13 2009 10 635 520244 4815108 278 40
11:53:17 2/3/2013 2 3 2013 11 641 520842 4815110 276 40
22:00:54 12/9/2010 12 9 2010 22 646 519395 4815106 280 40
2:00:38 3/12/2011 3 12 2011 2 641 521252 4815111 275 40
14:00:39 2/22/2009 2 22 2009 14 635 520956 4815110 276 40
14:00:48 3/12/2009 3 12 2009 14 635 520237 4815108 278 40
12:00:42 1/29/2011 1 29 2011 12 653 521050 4815111 276 40
10:00:53 12/16/2010 12 16 2010 10 653 520097 4815108 278 40
2:00:54 1/7/2012 1 7 2012 2 657 519434 4815106 280 40
4:00:54 2/25/2014 2 25 2014 4 916 520780 4815110 277 40
12:17:25 2/9/2013 2 9 2013 12 641 520094 4815108 278 40
6:00:53 3/3/2011 3 3 2011 6 654 520033 4815108 278 40
18:00:53 4/18/2013 4 18 2013 18 679 520075 4815108 278 40
18:00:55 12/17/2012 12 17 2012 18 674 520856 4815111 276 40
12:00:56 12/16/2010 12 16 2010 12 653 520095 4815108 278 40
10:00:54 2/23/2009 2 23 2009 10 635 521031 4815111 276 40
10:00:44 3/18/2009 3 18 2009 10 641 520547 4815110 277 40
4:00:53 2/15/2010 2 15 2010 4 641 521145 4815112 276 40
20:00:51 3/10/2014 3 10 2014 20 914 520073 4815109 278 40
0:00:44 3/27/2011 3 27 2011 0 641 521264 4815112 275 40
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19:04:56 3/9/2014 3 9 2014 19 657 519838 4815108 279 40
4:00:41 12/23/2010 12 23 2010 4 641 519748 4815108 279 40
1:03:26 4/9/2014 4 9 2014 1 657 521335 4815113 275 40
12:00:47 12/14/2010 12 14 2010 12 657 520034 4815109 278 40
14:00:23 2/10/2012 2 10 2012 14 657 520947 4815112 276 40
2:00:53 12/26/2010 12 26 2010 2 653 519676 4815108 279 40
16:00:37 12/19/2010 12 19 2010 16 653 519904 4815109 279 40
8:00:53 2/13/2014 2 13 2014 8 914 520491 4815111 277 40
0:00:53 2/14/2013 2 14 2013 0 671 521112 4815113 276 40
8:00:53 4/25/2010 4 25 2010 8 656 520099 4815110 278 40
12:00:49 2/27/2009 2 27 2009 12 634 520867 4815112 276 40
2:01:56 2/25/2014 2 25 2014 2 916 520772 4815112 277 40
6:00:38 2/25/2014 2 25 2014 6 916 520782 4815112 277 40
19:17:55 2/14/2014 2 14 2014 19 657 520196 4815110 278 40
0:00:47 3/21/2012 3 21 2012 0 657 519956 4815109 279 40
10:00:32 4/9/2010 4 9 2010 10 657 520711 4815112 277 40
22:00:48 3/20/2012 3 20 2012 22 657 519955 4815110 279 40
2:00:53 4/8/2011 4 8 2011 2 647 521055 4815113 276 40
0:09:12 12/27/2013 12 27 2013 0 657 519392 4815108 280 40
18:24:24 12/31/2013 12 31 2013 18 657 519485 4815109 280 40
12:00:24 3/10/2012 3 10 2012 12 657 520651 4815112 277 40
10:00:09 2/22/2009 2 22 2009 10 635 520149 4815111 278 40
10:00:53 1/22/2011 1 22 2011 10 653 520862 4815113 276 40
10:00:54 3/6/2012 3 6 2012 10 657 520852 4815113 276 40
20:01:25 12/10/2013 12 10 2013 20 917 520847 4815113 276 40
12:00:44 3/15/2013 3 15 2013 12 679 519995 4815111 279 40
2:00:29 11/24/2010 11 24 2010 2 657 520884 4815113 276 40
22:00:50 12/4/2010 12 4 2010 22 654 521076 4815114 276 40
10:01:02 1/26/2009 1 26 2009 10 634 519999 4815111 279 40
18:00:53 1/3/2010 1 3 2010 18 640 520476 4815113 277 40
14:00:44 4/15/2011 4 15 2011 14 654 520580 4815113 277 40
8:00:42 11/22/2010 11 22 2010 8 654 520116 4815112 278 40
16:00:42 3/15/2011 3 15 2011 16 653 520150 4815112 278 40
2:00:56 3/21/2012 3 21 2012 2 657 519953 4815111 279 40
10:00:25 3/4/2011 3 4 2011 10 647 520715 4815114 277 40
18:00:41 4/15/2011 4 15 2011 18 654 521012 4815115 276 40
6:00:50 2/28/2009 2 28 2009 6 635 520851 4815114 276 40
2:00:53 2/13/2014 2 13 2014 2 914 520488 4815113 277 40
0:00:43 2/2/2009 2 2 2009 0 635 520514 4815114 277 40
10:00:47 4/11/2011 4 11 2011 10 647 520602 4815114 277 40
16:00:42 12/27/2011 12 27 2011 16 657 520160 4815113 278 40
4:00:53 12/26/2010 12 26 2010 4 653 519681 4815112 279 40
14:00:27 2/18/2012 2 18 2012 14 657 520865 4815115 276 40
2:00:48 3/29/2011 3 29 2011 2 641 521075 4815116 276 40
4:00:23 2/28/2009 2 28 2009 4 635 520861 4815115 276 40
20:00:54 3/20/2012 3 20 2012 20 657 519958 4815113 279 40
12:00:40 2/21/2011 2 21 2011 12 641 520585 4815115 277 40
22:01:07 1/19/2012 1 19 2012 22 657 519431 4815111 280 40
16:01:12 4/8/2011 4 8 2011 16 647 521079 4815116 276 40
14:00:53 12/14/2010 12 14 2010 14 657 520038 4815113 278 40
6:00:42 4/21/2012 4 21 2012 6 657 519905 4815113 279 40
12:00:41 3/17/2011 3 17 2011 12 659 520041 4815113 278 40
18:01:25 2/22/2010 2 22 2010 18 641 520981 4815116 276 40
16:00:56 2/13/2013 2 13 2013 16 658 521026 4815116 276 40
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18:00:54 1/21/2011 1 21 2011 18 653 520868 4815116 276 40
16:00:54 2/12/2014 2 12 2014 16 671 520629 4815115 277 40
16:00:35 11/26/2011 11 26 2011 16 655 519848 4815113 279 40
2:00:42 2/10/2012 2 10 2012 2 657 520945 4815116 276 40
10:00:26 3/17/2013 3 17 2013 10 671 520760 4815116 277 40
18:00:53 4/12/2009 4 12 2009 18 634 521139 4815117 276 40
8:00:44 3/16/2012 3 16 2012 8 658 520266 4815115 278 40
22:00:48 2/9/2012 2 9 2012 22 657 520960 4815117 276 40
14:00:47 2/13/2013 2 13 2013 14 658 520904 4815117 276 40
6:00:53 4/10/2009 4 10 2009 6 639 521612 4815119 275 40
10:00:50 3/30/2010 3 30 2010 10 643 520573 4815116 277 40
0:00:44 12/1/2011 12 1 2011 0 655 520736 4815116 277 40
4:00:56 3/11/2011 3 11 2011 4 641 520918 4815117 276 40
2:00:56 12/1/2011 12 1 2011 2 655 520735 4815117 277 40
8:00:53 3/11/2011 3 11 2011 8 641 520918 4815117 276 40
0:00:47 3/29/2012 3 29 2012 0 672 520978 4815118 276 40
14:00:56 2/17/2014 2 17 2014 14 671 521076 4815118 276 40
14:00:54 1/31/2010 1 31 2010 14 646 520106 4815115 278 40
10:00:53 3/30/2013 3 30 2013 10 657 519890 4815115 279 40
12:00:47 2/13/2013 2 13 2013 12 658 520905 4815118 276 40
10:00:24 2/27/2009 2 27 2009 10 634 520959 4815118 276 40
2:00:53 3/13/2013 3 13 2013 2 657 520858 4815118 276 40
10:00:47 12/14/2010 12 14 2010 10 657 520032 4815115 278 40
14:01:11 3/30/2014 3 30 2014 14 917 520977 4815118 276 40
6:00:51 3/20/2011 3 20 2011 6 657 520862 4815118 276 40
18:00:43 3/19/2013 3 19 2013 18 657 520778 4815118 277 40
4:00:10 1/27/2009 1 27 2009 4 635 519412 4815114 280 40
8:00:40 2/26/2009 2 26 2009 8 632 520869 4815118 276 40
6:00:41 3/11/2011 3 11 2011 6 641 520911 4815118 276 40
14:00:54 2/26/2009 2 26 2009 14 632 520982 4815119 276 40
18:00:44 2/1/2009 2 1 2009 18 635 520489 4815117 277 40
8:00:41 2/28/2009 2 28 2009 8 635 520847 4815118 276 40
16:00:44 4/3/2009 4 3 2009 16 643 520611 4815118 277 40
6:02:14 2/12/2010 2 12 2010 6 641 521232 4815120 275 40
18:00:54 2/12/2014 2 12 2014 18 671 520625 4815118 277 40
12:01:24 2/24/2014 2 24 2014 12 671 520710 4815118 277 40
12:00:47 4/6/2010 4 6 2010 12 657 520626 4815118 277 40
10:00:42 2/18/2011 2 18 2011 10 647 520663 4815118 277 40
18:00:42 4/19/2012 4 19 2012 18 665 520091 4815117 278 40
12:00:53 12/29/2010 12 29 2010 12 655 519719 4815116 279 40
2:00:55 12/23/2010 12 23 2010 2 653 519372 4815115 280 40
2:00:22 12/29/2010 12 29 2010 2 654 519381 4815115 280 40
8:00:48 3/15/2009 3 15 2009 8 639 520583 4815119 277 40
22:00:56 12/3/2010 12 3 2010 22 657 519412 4815115 280 40
18:00:50 11/21/2010 11 21 2010 18 657 519853 4815117 279 40
22:00:47 12/28/2010 12 28 2010 22 653 519436 4815116 280 40
6:00:53 2/13/2014 2 13 2014 6 914 520478 4815119 277 40
14:00:50 11/26/2011 11 26 2011 14 655 519841 4815117 279 40
6:30:49 3/1/2014 3 1 2014 6 657 520857 4815120 276 40
8:00:53 3/30/2009 3 30 2009 8 640 520784 4815120 277 40
16:00:23 1/28/2009 1 28 2009 16 635 520925 4815121 276 40
4:00:53 4/10/2009 4 10 2009 4 639 521604 4815123 275 40
16:55:18 4/15/2013 4 15 2013 16 657 520658 4815120 277 40
18:00:44 2/2/2009 2 2 2009 18 634 520827 4815120 276 40
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10:02:04 2/25/2010 2 25 2010 10 641 520988 4815121 276 40
12:00:42 2/28/2011 2 28 2011 12 641 521073 4815121 276 40
10:00:56 3/26/2011 3 26 2011 10 653 520560 4815120 277 40
22:00:53 12/28/2010 12 28 2010 22 654 519889 4815118 279 40
18:00:56 12/2/2009 12 2 2009 18 638 519765 4815118 279 40
4:01:18 1/21/2013 1 21 2013 4 675 521151 4815122 276 40
10:00:53 2/12/2014 2 12 2014 10 671 520733 4815121 277 40
14:00:50 3/15/2013 3 15 2013 14 679 520037 4815119 278 40
0:00:45 3/20/2012 3 20 2012 0 665 521050 4815122 276 40
18:00:47 1/27/2013 1 27 2013 18 657 519482 4815117 280 40
6:01:04 12/8/2013 12 8 2013 6 908 521014 4815122 276 40
2:01:39 2/25/2014 2 25 2014 2 671 520676 4815121 277 40
8:00:53 4/28/2011 4 28 2011 8 665 520098 4815119 278 40
18:00:34 2/1/2009 2 1 2009 18 635 520510 4815121 277 40
0:00:53 2/13/2014 2 13 2014 0 914 520484 4815121 277 40
10:00:48 12/6/2010 12 6 2010 10 657 519966 4815119 279 40
4:00:33 11/28/2011 11 28 2011 4 655 520888 4815122 276 40
2:00:12 11/24/2010 11 24 2010 2 654 520901 4815122 276 40
4:00:42 3/26/2009 3 26 2009 4 641 521243 4815123 275 40
12:24:25 4/27/2014 4 27 2014 12 657 519832 4815119 279 40
4:00:53 2/25/2014 2 25 2014 4 909 521638 4815125 274 40
18:00:41 12/3/2010 12 3 2010 18 657 519406 4815118 280 40
10:01:06 4/28/2011 4 28 2011 10 665 520104 4815120 278 40
8:01:54 3/28/2012 3 28 2012 8 665 520308 4815121 278 40
10:00:49 3/11/2011 3 11 2011 10 641 520918 4815123 276 40
18:00:54 4/3/2011 4 3 2011 18 657 519869 4815120 279 40
2:00:54 12/15/2010 12 15 2010 2 654 520630 4815122 277 40
14:00:54 12/28/2010 12 28 2010 14 641 519900 4815120 279 40
16:00:23 3/10/2011 3 10 2011 16 647 521094 4815124 276 40
22:00:54 2/12/2014 2 12 2014 22 914 520471 4815122 277 40
12:53:56 1/9/2014 1 9 2014 12 657 519873 4815120 279 40
12:01:13 11/28/2011 11 28 2011 12 655 519851 4815121 279 40
6:00:53 3/30/2009 3 30 2009 6 640 520782 4815123 277 40
6:00:54 3/11/2011 3 11 2011 6 647 520893 4815124 276 40
2:00:54 12/22/2010 12 22 2010 2 653 519384 4815119 280 40
14:00:45 2/3/2013 2 3 2013 14 671 520857 4815124 276 40
14:00:43 12/27/2011 12 27 2011 14 657 520174 4815122 278 40
10:00:49 2/9/2012 2 9 2012 10 657 521083 4815125 276 40
0:00:53 4/7/2010 4 7 2010 0 654 521496 4815126 275 40
12:00:44 2/21/2011 2 21 2011 12 647 520584 4815123 277 40
16:00:54 4/13/2012 4 13 2012 16 657 520274 4815122 278 40
6:00:11 4/1/2011 4 1 2011 6 654 520857 4815124 276 40
18:00:55 12/27/2010 12 27 2010 18 655 520465 4815123 277 40
4:00:53 3/3/2011 3 3 2011 4 654 520025 4815122 278 40
4:01:11 3/11/2011 3 11 2011 4 647 520891 4815125 276 40
16:00:44 3/2/2011 3 2 2011 16 654 519794 4815122 279 40
23:13:43 1/23/2013 1 23 2013 23 641 519349 4815120 280 40
23:03:14 1/20/2013 1 20 2013 23 641 519354 4815120 280 40
18:00:49 12/27/2010 12 27 2010 18 653 520454 4815124 277 40
8:00:55 3/30/2010 3 30 2010 8 643 520579 4815124 277 40
1:00:12 4/8/2014 4 8 2014 1 657 521257 4815126 275 40
2:00:57 3/29/2012 3 29 2012 2 672 521013 4815126 276 40
14:00:27 12/16/2010 12 16 2010 14 653 520075 4815123 278 40
12:00:53 1/24/2011 1 24 2011 12 653 519841 4815122 279 40
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14:00:49 2/26/2012 2 26 2012 14 657 521148 4815126 276 40
20:00:41 1/19/2012 1 19 2012 20 657 519427 4815121 280 40
4:00:56 1/3/2010 1 3 2010 4 646 521117 4815126 276 40
4:00:52 1/18/2011 1 18 2011 4 653 520871 4815126 276 40
2:01:24 3/23/2012 3 23 2012 2 641 519652 4815122 279 40
6:06:55 12/26/2013 12 26 2013 6 657 519690 4815122 279 40
18:55:42 4/6/2014 4 6 2014 18 657 520808 4815126 277 40
12:01:28 2/23/2014 2 23 2014 12 671 520648 4815125 277 40
2:00:47 3/23/2013 3 23 2013 2 657 519607 4815122 280 40
10:00:50 4/16/2011 4 16 2011 10 801 520267 4815124 278 40
0:01:23 2/14/2013 2 14 2013 0 658 521125 4815127 276 40
22:00:54 12/27/2010 12 27 2010 22 655 520460 4815125 277 40
12:00:54 2/19/2013 2 19 2013 12 665 520560 4815126 277 40
14:00:44 2/21/2011 2 21 2011 14 647 520585 4815126 277 40
18:05:14 12/25/2013 12 25 2013 18 657 519446 4815122 280 40
22:00:50 1/22/2012 1 22 2012 22 657 519390 4815122 280 40
22:00:54 12/4/2010 12 4 2010 22 657 520095 4815124 278 40
22:00:41 3/21/2013 3 21 2013 22 658 519708 4815123 279 40
18:00:55 12/26/2010 12 26 2010 18 655 519613 4815123 279 40
18:00:54 4/17/2013 4 17 2013 18 679 520939 4815127 276 40
14:00:42 12/28/2010 12 28 2010 14 657 519892 4815124 279 40
18:00:48 12/19/2013 12 19 2013 18 658 520292 4815125 278 40
18:00:41 3/24/2012 3 24 2012 18 675 520646 4815126 277 40
18:00:54 3/22/2012 3 22 2012 18 641 519856 4815124 279 40
12:50:42 1/8/2014 1 8 2014 12 657 519746 4815124 279 40
18:00:44 3/30/2009 3 30 2009 18 647 521248 4815128 275 40
8:00:53 3/19/2014 3 19 2014 8 914 520570 4815126 277 40
2:00:54 3/3/2011 3 3 2011 2 654 520023 4815125 278 40
14:00:50 1/28/2009 1 28 2009 14 635 520878 4815127 276 40
2:00:55 11/23/2010 11 23 2010 2 638 520698 4815127 277 40
18:00:54 12/4/2010 12 4 2010 18 657 520092 4815125 278 40
1:18:43 2/15/2014 2 15 2014 1 657 520064 4815125 278 40
1:06:14 12/7/2013 12 7 2013 1 657 519858 4815125 279 40
4:00:53 4/29/2010 4 29 2010 4 657 520846 4815128 276 40
22:00:53 3/25/2012 3 25 2012 22 657 520888 4815128 276 40
12:00:23 4/6/2010 4 6 2010 12 656 520632 4815127 277 40
16:00:53 3/5/2012 3 5 2012 16 657 520948 4815128 276 40
12:00:53 3/21/2013 3 21 2013 12 663 520728 4815127 277 40
5:28:25 4/25/2013 4 25 2013 5 657 519837 4815125 279 40
11:10:55 12/24/2012 12 24 2012 11 641 519783 4815125 279 40
12:00:55 12/12/2010 12 12 2010 12 657 519860 4815125 279 40
2:00:53 3/29/2013 3 29 2013 2 657 519740 4815125 279 40
18:00:47 3/24/2012 3 24 2012 18 663 520671 4815128 277 40
8:00:24 12/18/2010 12 18 2010 8 655 519790 4815125 279 40
1:25:48 3/16/2014 3 16 2014 1 657 519810 4815125 279 40
22:00:27 2/1/2009 2 1 2009 22 635 520493 4815127 277 40
11:07:43 1/22/2013 1 22 2013 11 641 519884 4815125 279 40
10:00:48 12/19/2010 12 19 2010 10 653 520000 4815126 279 40
0:00:22 4/24/2010 4 24 2010 0 656 521346 4815130 275 40
14:00:41 11/28/2011 11 28 2011 14 655 519848 4815125 279 40
8:00:44 4/14/2010 4 14 2010 8 643 521455 4815131 275 40
12:00:28 4/29/2010 4 29 2010 12 657 520142 4815127 278 40
18:00:47 12/21/2010 12 21 2010 18 653 519389 4815124 280 40
22:00:53 4/16/2013 4 16 2013 22 679 521374 4815131 275 40
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20:00:54 4/13/2013 4 13 2013 20 671 520865 4815129 276 40
18:00:54 3/28/2012 3 28 2012 18 641 520186 4815127 278 40
18:00:41 4/12/2013 4 12 2013 18 671 520649 4815129 277 40
18:00:55 2/12/2014 2 12 2014 18 914 520579 4815128 277 40
0:00:56 12/29/2010 12 29 2010 0 657 519496 4815125 280 40
18:01:19 2/13/2013 2 13 2013 18 671 521002 4815130 276 40
22:00:48 12/21/2010 12 21 2010 22 653 519389 4815125 280 40
22:00:53 12/26/2010 12 26 2010 22 655 519616 4815126 279 40
10:00:53 12/23/2010 12 23 2010 10 641 519856 4815127 279 40
0:00:42 3/22/2013 3 22 2013 0 658 519706 4815126 279 40
9:00:43 4/2/2010 4 2 2010 9 801 520609 4815129 277 40
18:00:24 4/2/2014 4 2 2014 18 914 519988 4815127 279 40
10:00:48 4/14/2011 4 14 2011 10 647 520113 4815128 278 40
17:47:12 4/28/2013 4 28 2013 17 657 520644 4815129 277 40
20:00:53 4/20/2012 4 20 2012 20 665 520796 4815130 277 40
4:00:50 11/22/2010 11 22 2010 4 639 520681 4815130 277 40
22:00:44 4/11/2011 4 11 2011 22 657 519762 4815127 279 40
16:00:36 2/17/2014 2 17 2014 16 671 521068 4815131 276 40
14:00:52 3/2/2011 3 2 2011 14 654 519793 4815127 279 40
16:00:24 4/24/2010 4 24 2010 16 656 520459 4815129 277 40
18:00:48 12/9/2010 12 9 2010 18 646 519444 4815126 280 40
8:00:44 4/19/2010 4 19 2010 8 657 520093 4815128 278 40
0:09:42 1/8/2013 1 8 2013 0 641 520702 4815130 277 40
20:00:52 3/22/2012 3 22 2012 20 658 519647 4815127 279 40
8:00:54 4/9/2010 4 9 2010 8 657 520720 4815130 277 40
17:59:21 3/5/2013 3 5 2013 17 641 521075 4815131 276 40
2:00:53 3/28/2012 3 28 2012 2 641 519648 4815127 279 40
16:00:41 2/21/2014 2 21 2014 16 679 520505 4815130 277 40
18:00:34 12/2/2009 12 2 2009 18 638 519757 4815127 279 40
18:00:43 12/9/2010 12 9 2010 18 646 519442 4815127 280 40
18:00:42 2/13/2013 2 13 2013 18 658 520997 4815131 276 40
10:00:47 3/28/2011 3 28 2011 10 641 520542 4815130 277 40
16:00:23 12/18/2010 12 18 2010 16 654 519897 4815128 279 40
10:00:56 2/22/2011 2 22 2011 10 641 520520 4815130 277 40
18:00:49 4/7/2011 4 7 2011 18 641 520978 4815131 276 40
8:00:53 4/25/2010 4 25 2010 8 657 520092 4815129 278 40
14:00:41 1/24/2011 1 24 2011 14 653 519841 4815128 279 40
18:00:23 12/9/2010 12 9 2010 18 657 519421 4815127 280 40
10:00:25 3/26/2011 3 26 2011 10 647 520493 4815130 277 40
17:12:12 12/24/2012 12 24 2012 17 641 519441 4815127 280 40
8:00:18 12/23/2010 12 23 2010 8 655 519836 4815128 279 40
22:00:48 3/27/2012 3 27 2012 22 681 519778 4815128 279 40
18:00:53 4/4/2008 4 4 2008 18 631 521670 4815134 274 40
2:00:55 1/22/2012 1 22 2012 2 657 519412 4815127 280 40
14:00:50 2/23/2012 2 23 2012 14 657 520097 4815129 278 40
16:00:48 1/3/2012 1 3 2012 16 657 519968 4815129 279 40
7:20:12 2/15/2014 2 15 2014 7 657 520058 4815129 278 40
6:00:42 12/18/2010 12 18 2010 6 654 519629 4815128 279 40
8:00:54 1/20/2012 1 20 2012 8 657 519793 4815129 279 40
4:00:25 11/21/2010 11 21 2010 4 650 520631 4815131 277 40
2:00:56 3/29/2012 3 29 2012 2 641 521026 4815133 276 40
8:00:48 12/22/2010 12 22 2010 8 653 519407 4815128 280 40
10:00:48 1/27/2013 1 27 2013 10 657 519998 4815130 279 40
16:00:41 12/3/2010 12 3 2010 16 641 519700 4815129 279 40
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22:00:41 3/14/2012 3 14 2012 22 658 519880 4815130 279 40
2:02:17 1/27/2012 1 27 2012 2 641 519683 4815129 279 40
12:00:48 12/19/2010 12 19 2010 12 653 519999 4815130 279 40
6:00:54 1/7/2012 1 7 2012 6 657 519745 4815129 279 40
14:00:36 3/30/2010 3 30 2010 14 646 520084 4815130 278 40
12:00:44 2/3/2013 2 3 2013 12 658 520813 4815133 277 40
0:00:50 12/22/2010 12 22 2010 0 653 519383 4815129 280 40
16:00:47 4/24/2010 4 24 2010 16 643 520429 4815132 277 40
18:00:21 3/30/2009 3 30 2009 18 637 521137 4815134 276 40
12:00:41 3/23/2012 3 23 2012 12 674 520041 4815131 278 40
6:00:42 11/22/2010 11 22 2010 6 801 520560 4815132 277 40
10:00:53 3/22/2012 3 22 2012 10 665 520293 4815132 278 40
8:00:54 4/2/2014 4 2 2014 8 914 520582 4815133 277 40
0:00:47 3/28/2012 3 28 2012 0 681 519775 4815131 279 40
10:00:52 12/4/2010 12 4 2010 10 657 520060 4815131 278 40
18:00:42 3/22/2011 3 22 2011 18 653 520741 4815134 277 40
10:00:36 2/1/2009 2 1 2009 10 635 520838 4815134 276 40
12:00:53 3/24/2012 3 24 2012 12 657 520313 4815133 278 40
22:01:12 12/11/2013 12 11 2013 22 914 519800 4815131 279 40
12:00:55 2/6/2010 2 6 2010 12 647 520085 4815132 278 40
18:00:53 1/7/2013 1 7 2013 18 657 519998 4815132 279 40
22:00:53 4/9/2011 4 9 2011 22 641 519510 4815131 280 40
16:00:58 3/30/2014 3 30 2014 16 917 520831 4815135 276 40
0:00:30 11/24/2010 11 24 2010 0 640 520941 4815135 276 40
18:01:24 3/19/2011 3 19 2011 18 641 521274 4815136 275 40
12:00:41 4/2/2010 4 2 2010 12 801 520606 4815134 277 40
0:00:50 3/29/2012 3 29 2012 0 665 520979 4815135 276 40
0:48:56 1/8/2014 1 8 2014 0 657 519340 4815131 280 40
10:00:43 12/5/2011 12 5 2011 10 655 519798 4815132 279 40
4:00:55 2/25/2014 2 25 2014 4 671 520672 4815135 277 40
14:00:23 3/30/2009 3 30 2009 14 637 521039 4815136 276 40
18:00:49 12/27/2010 12 27 2010 18 655 520467 4815134 277 40
18:00:50 12/22/2010 12 22 2010 18 655 519734 4815132 279 40
0:01:23 4/17/2013 4 17 2013 0 679 521402 4815137 275 40
10:00:54 4/16/2012 4 16 2012 10 672 520456 4815134 277 40
2:00:54 4/10/2011 4 10 2011 2 641 519763 4815132 279 40
8:00:54 3/6/2010 3 6 2010 8 646 520911 4815136 276 40
12:18:18 4/25/2014 4 25 2014 12 657 519836 4815133 279 40
14:00:22 3/24/2012 3 24 2012 14 657 520048 4815133 278 40
5:33:42 1/29/2013 1 29 2013 5 641 519515 4815132 280 40
10:01:12 1/9/2014 1 9 2014 10 658 519854 4815133 279 40
12:00:48 3/19/2012 3 19 2012 12 665 520440 4815135 277 40
16:00:47 2/12/2014 2 12 2014 16 914 520585 4815135 277 40
14:00:41 4/15/2011 4 15 2011 14 667 520478 4815135 277 40
20:00:42 3/14/2012 3 14 2012 20 658 519852 4815133 279 40
18:00:42 3/5/2011 3 5 2011 18 653 520552 4815135 277 40
1:24:56 12/12/2013 12 12 2013 1 657 519402 4815132 280 40
12:00:47 3/12/2009 3 12 2009 12 635 520209 4815135 278 40
0:00:53 11/25/2010 11 25 2010 0 653 520677 4815136 277 40
18:00:50 12/27/2010 12 27 2010 18 654 520432 4815135 277 40
8:00:48 3/17/2013 3 17 2013 8 679 520830 4815137 276 40
10:01:11 4/1/2010 4 1 2010 10 647 520518 4815136 277 40
6:00:56 2/22/2012 2 22 2012 6 657 520563 4815136 277 40
8:00:53 1/22/2012 1 22 2012 8 657 519385 4815133 280 40
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18:00:53 4/12/2011 4 12 2011 18 657 519794 4815134 279 40
19:01:55 3/8/2014 3 8 2014 19 657 519884 4815134 279 40
6:00:29 2/25/2014 2 25 2014 6 671 520678 4815137 277 40
4:00:32 3/21/2011 3 21 2011 4 657 520091 4815135 278 40
18:00:48 1/28/2009 1 28 2009 18 635 520968 4815138 276 40
22:00:45 4/14/2010 4 14 2010 22 646 521160 4815138 276 40
2:00:54 12/9/2013 12 9 2013 2 914 520656 4815137 277 40
12:32:11 2/13/2013 2 13 2013 12 641 520922 4815138 276 40
12:00:41 4/15/2011 4 15 2011 12 654 520660 4815137 277 40
11:43:26 3/1/2013 3 1 2013 11 641 519670 4815134 279 40
6:00:54 3/21/2011 3 21 2011 6 657 520093 4815136 278 40
8:00:47 2/25/2014 2 25 2014 8 671 520675 4815137 277 40
1:22:14 3/15/2014 3 15 2014 1 657 519928 4815135 279 40
6:00:42 4/1/2011 4 1 2011 6 647 520842 4815138 276 40
6:00:47 3/25/2012 3 25 2012 6 665 520100 4815136 278 40
0:00:26 12/18/2010 12 18 2010 0 654 519636 4815135 279 40
10:01:12 2/25/2014 2 25 2014 10 671 520674 4815138 277 40
18:15:56 4/24/2014 4 24 2014 18 657 520719 4815138 277 40
22:00:49 3/28/2012 3 28 2012 22 665 520762 4815138 277 40
12:00:37 12/4/2010 12 4 2010 12 657 520074 4815136 278 40
10:00:56 1/30/2013 1 30 2013 10 675 519710 4815135 279 40
18:00:42 4/13/2013 4 13 2013 18 671 520622 4815138 277 40
16:00:44 12/16/2010 12 16 2010 16 653 520074 4815137 278 40
14:00:21 2/3/2013 2 3 2013 14 658 520822 4815139 276 40
10:00:53 11/22/2010 11 22 2010 10 646 519988 4815136 279 40
8:00:42 3/21/2011 3 21 2011 8 657 520092 4815137 278 40
10:00:41 3/30/2009 3 30 2009 10 640 521042 4815140 276 40
10:00:41 3/6/2012 3 6 2012 10 658 520724 4815139 277 40
18:01:15 12/8/2010 12 8 2010 18 646 519945 4815136 279 40
12:00:34 11/26/2011 11 26 2011 12 655 519824 4815136 279 40
10:00:35 2/6/2010 2 6 2010 10 647 520081 4815137 278 40
8:00:31 1/26/2009 1 26 2009 8 634 519963 4815137 279 40
8:00:38 4/2/2010 4 2 2010 8 656 520744 4815139 277 40
18:00:17 4/23/2012 4 23 2012 18 657 520739 4815139 277 40
6:10:53 1/8/2013 1 8 2013 6 641 520920 4815140 276 40
12:00:55 3/18/2013 3 18 2013 12 658 520952 4815140 276 40
8:00:53 4/9/2010 4 9 2010 8 653 520865 4815140 276 40
4:00:53 3/25/2012 3 25 2012 4 665 520097 4815137 278 40
16:00:11 12/28/2010 12 28 2010 16 655 519667 4815136 279 40
16:00:24 4/9/2010 4 9 2010 16 656 520616 4815139 277 40
14:00:54 3/30/2009 3 30 2009 14 640 521094 4815141 276 40
14:00:53 3/28/2012 3 28 2012 14 665 520076 4815138 278 40
18:01:12 3/29/2012 3 29 2012 18 672 520822 4815140 276 40
18:00:44 12/21/2010 12 21 2010 18 653 519402 4815136 280 40
6:00:31 4/12/2011 4 12 2011 6 647 519817 4815137 279 40
10:00:46 4/28/2011 4 28 2011 10 657 520004 4815138 279 40
12:11:47 4/23/2014 4 23 2014 12 657 520085 4815138 278 40
18:00:47 2/19/2011 2 19 2011 18 647 520184 4815138 278 40
4:00:47 3/24/2012 3 24 2012 4 657 519702 4815137 279 40
6:00:41 4/30/2010 4 30 2010 6 657 520758 4815140 277 40
2:00:55 4/12/2010 4 12 2010 2 657 521151 4815142 276 40
0:00:42 4/12/2011 4 12 2011 0 657 519764 4815138 279 40
18:00:19 3/30/2012 3 30 2012 18 657 520001 4815139 279 40
16:01:11 2/28/2011 2 28 2011 16 654 520262 4815140 278 40
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7:07:11 12/7/2013 12 7 2013 7 657 519898 4815139 279 40
6:00:53 11/28/2011 11 28 2011 6 655 520702 4815141 277 40
2:00:51 3/27/2011 3 27 2011 2 647 521528 4815144 275 40
2:00:54 2/22/2012 2 22 2012 2 657 520565 4815141 277 40
10:00:53 4/14/2011 4 14 2011 10 654 520101 4815140 278 40
16:00:53 12/12/2010 12 12 2010 16 650 520044 4815140 278 40
18:00:55 2/7/2010 2 7 2010 18 646 521012 4815143 276 40
20:00:56 4/22/2012 4 22 2012 20 657 520428 4815141 277 40
14:00:56 4/24/2010 4 24 2010 14 657 519920 4815139 279 40
4:00:24 4/12/2011 4 12 2011 4 667 520130 4815140 278 40
16:00:47 2/20/2014 2 20 2014 16 914 520716 4815142 277 40
18:00:47 4/8/2011 4 8 2011 18 667 521123 4815143 276 40
12:00:47 4/16/2012 4 16 2012 12 657 519933 4815140 279 40
2:00:48 3/24/2012 3 24 2012 2 657 519702 4815139 279 40
2:00:24 4/1/2011 4 1 2011 2 659 521155 4815143 276 40
10:00:48 12/12/2010 12 12 2010 10 657 519871 4815140 279 40
10:00:24 3/30/2012 3 30 2012 10 673 520396 4815141 278 40
6:00:24 1/8/2011 1 8 2011 6 653 521153 4815144 276 40
8:00:54 1/7/2012 1 7 2012 8 657 519822 4815140 279 40
14:01:18 3/22/2012 3 22 2012 14 657 520242 4815141 278 40
2:00:42 3/28/2014 3 28 2014 2 917 521460 4815145 275 40
12:00:42 12/19/2010 12 19 2010 12 654 519975 4815140 279 40
12:01:23 2/13/2013 2 13 2013 12 671 520969 4815144 276 40
14:00:53 4/17/2010 4 17 2010 14 656 520117 4815141 278 40
2:00:35 12/9/2013 12 9 2013 2 671 520631 4815143 277 40
6:38:24 1/15/2013 1 15 2013 6 641 519714 4815140 279 40
10:00:54 12/18/2010 12 18 2010 10 655 519884 4815141 279 40
16:00:24 4/2/2010 4 2 2010 16 656 520708 4815144 277 40
17:08:45 1/22/2013 1 22 2013 17 641 519842 4815141 279 40
10:01:11 3/17/2013 3 17 2013 10 679 520817 4815144 277 40
8:00:42 1/10/2012 1 10 2012 8 657 519883 4815141 279 40
18:01:12 3/17/2013 3 17 2013 18 677 521122 4815145 276 40
10:00:56 3/23/2011 3 23 2011 10 647 519883 4815142 279 40
8:00:47 3/3/2009 3 3 2009 8 634 520534 4815144 277 40
4:00:43 12/9/2013 12 9 2013 4 671 520638 4815144 277 40
18:00:26 3/28/2012 3 28 2012 18 674 519713 4815141 279 40
0:00:41 12/10/2010 12 10 2010 0 653 520752 4815145 277 40
10:00:53 12/19/2010 12 19 2010 10 654 519977 4815142 279 40
8:00:53 3/31/2009 3 31 2009 8 637 520733 4815145 277 40
8:00:23 2/22/2012 2 22 2012 8 657 520564 4815144 277 40
12:01:12 3/18/2013 3 18 2013 12 677 520888 4815145 276 40
18:00:49 4/27/2010 4 27 2010 18 656 519784 4815142 279 40
18:00:56 3/3/2009 3 3 2009 18 635 520144 4815143 278 40
8:00:49 3/3/2011 3 3 2011 8 654 520043 4815143 278 40
18:00:48 12/10/2010 12 10 2010 18 646 519730 4815142 279 40
2:01:24 3/25/2012 3 25 2012 2 641 520164 4815144 278 40
16:00:36 3/10/2009 3 10 2009 16 635 521063 4815147 276 40
16:00:45 3/23/2012 3 23 2012 16 663 519890 4815143 279 40
20:00:47 2/12/2014 2 12 2014 20 914 520472 4815145 277 40
0:00:47 2/16/2014 2 16 2014 0 914 519536 4815142 280 40
2:00:55 4/17/2008 4 17 2008 2 632 521313 4815148 275 40
6:00:49 12/18/2010 12 18 2010 6 655 519742 4815143 279 40
8:00:42 4/12/2011 4 12 2011 8 657 519813 4815143 279 40
0:00:53 4/10/2011 4 10 2011 0 641 519754 4815143 279 40
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12:00:22 3/23/2011 3 23 2011 12 647 519858 4815144 279 40
2:01:02 4/18/2012 4 18 2012 2 671 520222 4815145 278 40
14:00:47 3/23/2012 3 23 2012 14 663 519870 4815144 279 40
12:00:54 2/9/2012 2 9 2012 12 657 521044 4815147 276 40
14:00:36 3/30/2010 3 30 2010 14 655 520130 4815145 278 40
10:00:33 3/30/2014 3 30 2014 10 914 520650 4815146 277 40
16:00:42 12/14/2010 12 14 2010 16 657 520029 4815144 278 40
4:00:42 2/22/2012 2 22 2012 4 657 520568 4815146 277 40
12:00:48 3/30/2014 3 30 2014 12 917 520946 4815147 276 40
12:00:56 3/30/2010 3 30 2010 12 655 520112 4815145 278 40
14:00:50 2/21/2011 2 21 2011 14 641 520566 4815146 277 40
6:00:47 1/10/2012 1 10 2012 6 657 519886 4815144 279 40
14:00:34 3/23/2011 3 23 2011 14 641 519979 4815145 279 40
12:00:48 4/2/2009 4 2 2009 12 640 520716 4815147 277 40
22:00:56 12/17/2010 12 17 2010 22 654 519675 4815144 279 40
10:00:35 3/23/2011 3 23 2011 10 641 519994 4815145 279 40
0:00:36 11/23/2010 11 23 2010 0 654 520728 4815147 277 40
6:00:26 1/27/2009 1 27 2009 6 634 519978 4815145 279 40
2:01:01 1/21/2013 1 21 2013 2 675 521135 4815149 276 40
12:00:54 12/18/2010 12 18 2010 12 655 519886 4815145 279 40
8:00:42 3/6/2012 3 6 2012 8 658 520736 4815148 277 40
12:00:42 12/5/2011 12 5 2011 12 655 519809 4815145 279 40
4:00:48 4/12/2011 4 12 2011 4 657 519808 4815146 279 40
11:42:23 1/31/2013 1 31 2013 11 641 519909 4815146 279 40
20:00:48 3/28/2012 3 28 2012 20 665 520356 4815147 278 40
10:00:53 2/12/2014 2 12 2014 10 914 520739 4815149 277 40
8:00:41 3/22/2012 3 22 2012 8 658 519935 4815146 279 40
18:00:51 2/8/2009 2 8 2009 18 635 520243 4815147 278 40
8:00:53 3/29/2009 3 29 2009 8 637 520638 4815148 277 40
10:00:55 2/13/2013 2 13 2013 10 657 520938 4815149 276 40
0:01:04 4/10/2011 4 10 2011 0 667 519934 4815146 279 40
16:00:54 1/23/2013 1 23 2013 16 658 519959 4815147 279 40
6:00:36 12/23/2010 12 23 2010 6 653 519393 4815145 280 40
16:00:47 2/21/2012 2 21 2012 16 665 519983 4815147 279 40
12:00:50 3/23/2011 3 23 2011 12 641 519975 4815147 279 40
14:01:17 1/23/2013 1 23 2013 14 675 520644 4815149 277 40
2:00:54 4/12/2011 4 12 2011 2 657 519805 4815147 279 40
10:00:53 4/29/2011 4 29 2011 10 657 520429 4815149 277 40
8:01:06 12/29/2010 12 29 2010 8 655 519544 4815147 280 40
13:20:56 2/15/2014 2 15 2014 13 657 520907 4815151 276 40
10:00:55 11/29/2011 11 29 2011 10 655 519748 4815148 279 40
10:00:54 2/15/2014 2 15 2014 10 914 520685 4815150 277 40
6:00:54 3/24/2012 3 24 2012 6 657 519698 4815148 279 40
10:03:56 4/1/2013 4 1 2013 10 657 520827 4815151 276 40
0:00:55 12/15/2010 12 15 2010 0 654 520644 4815151 277 40
16:00:54 3/28/2012 3 28 2012 16 665 520072 4815149 278 40
20:00:41 12/29/2011 12 29 2011 20 657 520847 4815151 276 40
22:00:32 12/1/2009 12 1 2009 22 638 519796 4815148 279 40
12:00:27 1/5/2011 1 5 2011 12 639 520442 4815150 277 40
20:00:53 3/24/2012 3 24 2012 20 657 519697 4815148 279 40
18:00:51 4/16/2009 4 16 2009 18 639 520549 4815151 277 40
14:00:54 3/21/2011 3 21 2011 14 641 520625 4815151 277 40
0:00:29 4/2/2010 4 2 2010 0 654 519971 4815149 279 40
18:00:54 1/14/2012 1 14 2012 18 657 519879 4815149 279 40
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18:00:54 12/3/2010 12 3 2010 18 654 521111 4815153 276 40
0:00:42 4/10/2011 4 10 2011 0 647 519930 4815149 279 40
18:00:50 12/8/2010 12 8 2010 18 646 519950 4815149 279 40
8:00:50 3/21/2011 3 21 2011 8 641 520021 4815150 278 40
16:00:48 3/21/2013 3 21 2013 16 663 520108 4815150 278 40
0:00:46 3/12/2013 3 12 2013 0 679 519884 4815149 279 40
6:00:50 4/12/2011 4 12 2011 6 657 519811 4815149 279 40
18:00:56 3/29/2011 3 29 2011 18 653 520748 4815152 277 40
22:00:56 4/9/2011 4 9 2011 22 647 519930 4815150 279 40
18:00:48 11/20/2010 11 20 2010 18 650 519868 4815150 279 40
18:00:46 4/7/2011 4 7 2011 18 647 520882 4815153 276 40
16:00:56 2/22/2014 2 22 2014 16 916 520732 4815153 277 40
14:00:55 3/2/2011 3 2 2011 14 641 519721 4815150 279 40
22:00:55 3/27/2012 3 27 2012 22 673 519754 4815150 279 40
23:17:41 12/25/2012 12 25 2012 23 641 519822 4815150 279 40
18:00:55 2/12/2011 2 12 2011 18 647 520045 4815151 278 40
8:00:54 3/30/2010 3 30 2010 8 646 520669 4815153 277 40
10:00:55 3/13/2011 3 13 2011 10 641 520003 4815151 279 40
10:00:53 12/30/2010 12 30 2010 10 657 520128 4815151 278 40
6:00:48 3/21/2011 3 21 2011 6 641 519831 4815150 279 40
12:00:53 12/15/2010 12 15 2010 12 653 520139 4815151 278 40
14:00:50 4/3/2009 4 3 2009 14 641 520712 4815153 277 40
0:00:55 2/27/2009 2 27 2009 0 632 521039 4815154 276 40
18:00:59 12/17/2010 12 17 2010 18 654 519668 4815150 279 40
16:00:41 1/30/2009 1 30 2009 16 635 520256 4815152 278 40
8:00:49 1/27/2009 1 27 2009 8 634 519977 4815151 279 40
0:00:44 4/15/2011 4 15 2011 0 654 520860 4815154 276 40
16:00:21 12/22/2010 12 22 2010 16 653 519845 4815151 279 40
14:00:53 4/8/2011 4 8 2011 14 667 520907 4815154 276 40
4:00:54 3/13/2013 3 13 2013 4 679 520772 4815154 277 40
18:00:53 4/16/2008 4 16 2008 18 632 521258 4815156 275 40
10:01:11 12/15/2010 12 15 2010 10 653 520140 4815152 278 40
12:47:26 1/7/2014 1 7 2014 12 657 519737 4815151 279 40
10:01:50 3/3/2011 3 3 2011 10 641 520244 4815153 278 40
12:47:50 4/4/2014 4 4 2014 12 657 519938 4815152 279 40
8:00:53 11/25/2010 11 25 2010 8 653 520208 4815153 278 40
16:59:26 1/19/2013 1 19 2013 16 641 519584 4815152 280 40
10:00:53 3/18/2013 3 18 2013 10 657 520965 4815156 276 40
18:00:52 4/4/2011 4 4 2011 18 657 519588 4815152 280 40
2:00:41 12/18/2010 12 18 2010 2 654 519673 4815152 279 40
0:00:41 4/18/2012 4 18 2012 0 671 520000 4815153 279 40
6:00:54 4/17/2012 4 17 2012 6 665 520827 4815156 276 40
18:00:50 3/15/2011 3 15 2011 18 647 520562 4815155 277 40
2:00:47 4/14/2013 4 14 2013 2 671 521104 4815157 276 40
22:00:54 12/9/2010 12 9 2010 22 657 519397 4815151 280 40
16:00:32 4/7/2013 4 7 2013 16 679 519844 4815153 279 40
12:00:41 4/1/2010 4 1 2010 12 647 520578 4815155 277 40
2:00:54 11/23/2010 11 23 2010 2 654 520721 4815156 277 40
22:00:56 4/17/2012 4 17 2012 22 671 519997 4815154 279 40
6:00:22 12/4/2013 12 4 2013 6 914 519869 4815153 279 40
12:01:12 2/19/2014 2 19 2014 12 671 520928 4815156 276 40
18:00:54 12/18/2012 12 18 2012 18 674 521437 4815158 275 40
22:01:11 4/14/2011 4 14 2011 22 654 520859 4815157 276 40
6:16:41 12/29/2013 12 29 2013 6 657 519431 4815152 280 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:48 3/27/2011 3 27 2011 2 657 521524 4815159 275 40
18:00:47 12/26/2011 12 26 2011 18 658 520397 4815155 278 40
12:00:51 12/4/2011 12 4 2011 12 655 519650 4815153 279 40
18:00:49 3/24/2009 3 24 2009 18 641 519991 4815154 279 40
2:00:54 12/18/2010 12 18 2010 2 655 519678 4815153 279 40
4:00:21 12/18/2010 12 18 2010 4 655 519674 4815153 279 40
18:00:54 12/10/2010 12 10 2010 18 646 519729 4815154 279 40
18:00:54 4/3/2009 4 3 2009 18 643 521123 4815158 276 40
16:00:42 4/20/2010 4 20 2010 16 657 519961 4815155 279 40
12:00:55 3/5/2012 3 5 2012 12 657 520884 4815157 276 40
16:00:52 2/8/2012 2 8 2012 16 657 521071 4815158 276 40
22:00:49 12/22/2010 12 22 2010 22 655 519689 4815154 279 40
10:00:54 3/30/2010 3 30 2010 10 646 520662 4815157 277 40
22:00:48 12/22/2010 12 22 2010 22 641 519665 4815154 279 40
4:00:56 12/18/2010 12 18 2010 4 654 519671 4815155 279 40
16:00:32 4/4/2011 4 4 2011 16 653 519669 4815155 279 40
18:00:41 12/22/2010 12 22 2010 18 655 519686 4815155 279 40
2:00:41 4/13/2009 4 13 2009 2 634 521388 4815160 275 40
10:00:49 4/15/2011 4 15 2011 10 654 520640 4815158 277 40
2:00:50 12/23/2010 12 23 2010 2 655 519695 4815155 279 40
20:00:49 1/22/2012 1 22 2012 20 657 519523 4815155 280 40
12:00:26 4/8/2011 4 8 2011 12 667 520883 4815159 276 40
8:00:54 12/18/2010 12 18 2010 8 654 519671 4815156 279 40
14:00:56 12/18/2010 12 18 2010 14 654 519927 4815157 279 40
18:00:41 4/18/2012 4 18 2012 18 658 520458 4815158 277 40
10:00:48 2/3/2009 2 3 2009 10 634 521045 4815160 276 40
8:00:55 12/26/2010 12 26 2010 8 653 519672 4815156 279 40
18:00:53 12/22/2010 12 22 2010 18 641 519664 4815156 279 40
18:01:07 3/15/2011 3 15 2011 18 641 520079 4815158 278 40
4:01:13 11/24/2010 11 24 2010 4 653 520966 4815160 276 40
14:00:41 2/18/2013 2 18 2013 14 658 520170 4815158 278 40
18:00:42 12/4/2010 12 4 2010 18 654 520215 4815158 278 40
10:00:28 3/12/2012 3 12 2012 10 657 520763 4815160 277 40
0:42:42 3/4/2014 3 4 2014 0 657 520035 4815158 278 40
16:00:49 2/21/2014 2 21 2014 16 914 520453 4815159 277 40
8:00:41 4/19/2009 4 19 2009 8 639 520143 4815158 278 40
10:00:47 12/29/2010 12 29 2010 10 655 519622 4815157 279 40
12:00:47 12/21/2010 12 21 2010 12 653 520965 4815161 276 40
10:00:53 4/3/2010 4 3 2010 10 654 520720 4815160 277 40
12:00:12 4/3/2010 4 3 2010 12 654 520718 4815160 277 40
12:00:37 2/8/2012 2 8 2012 12 657 521090 4815162 276 40
6:43:25 3/4/2014 3 4 2014 6 657 520089 4815159 278 40
4:00:53 4/18/2012 4 18 2012 4 671 520230 4815159 278 40
18:00:50 3/14/2013 3 14 2013 18 677 520247 4815159 278 40
0:01:17 4/14/2012 4 14 2012 0 674 521152 4815162 276 40
18:51:42 1/8/2014 1 8 2014 18 657 519344 4815157 280 40
10:00:42 12/23/2010 12 23 2010 10 653 519875 4815158 279 40
4:00:53 4/10/2009 4 10 2009 4 641 521439 4815163 275 40
6:00:53 4/10/2009 4 10 2009 6 641 521442 4815163 275 40
12:00:54 1/20/2011 1 20 2011 12 653 521040 4815162 276 40
16:00:54 4/12/2013 4 12 2013 16 671 520651 4815161 277 40
8:00:53 3/29/2009 3 29 2009 8 639 520536 4815161 277 40
4:00:54 4/14/2013 4 14 2013 4 671 521102 4815163 276 40
14:00:27 3/8/2009 3 8 2009 14 634 519942 4815159 279 40
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2:00:21 4/11/2012 4 11 2012 2 657 519884 4815159 279 40
18:48:13 1/7/2014 1 7 2014 18 657 519340 4815158 280 40
8:00:53 4/16/2011 4 16 2011 8 667 520492 4815161 277 40
6:00:50 4/18/2012 4 18 2012 6 671 520191 4815161 278 40
8:01:18 3/20/2011 3 20 2011 8 647 520671 4815162 277 40
16:00:53 3/29/2009 3 29 2009 16 641 520914 4815163 276 40
22:00:42 4/7/2011 4 7 2011 22 657 520099 4815161 278 40
0:00:56 11/22/2010 11 22 2010 0 657 519981 4815160 279 40
18:00:49 2/26/2009 2 26 2009 18 632 520971 4815163 276 40
6:00:53 12/26/2010 12 26 2010 6 653 519671 4815160 279 40
22:00:35 11/21/2010 11 21 2010 22 657 519979 4815161 279 40
8:00:41 1/8/2011 1 8 2011 8 653 521147 4815164 276 40
14:00:41 3/19/2012 3 19 2012 14 665 520424 4815162 277 40
16:00:47 3/11/2013 3 11 2013 16 679 519900 4815160 279 40
16:00:48 3/8/2009 3 8 2009 16 635 520064 4815161 278 40
6:00:53 1/29/2013 1 29 2013 6 665 519430 4815159 280 40
8:00:55 4/14/2011 4 14 2011 8 647 519904 4815161 279 40
2:00:54 12/9/2013 12 9 2013 2 658 520646 4815163 277 40
6:00:48 12/22/2010 12 22 2010 6 653 519391 4815159 280 40
18:00:53 3/15/2011 3 15 2011 18 657 520475 4815162 277 40
14:00:46 3/5/2012 3 5 2012 14 657 520873 4815164 276 40
16:00:42 2/4/2009 2 4 2009 16 634 520929 4815164 276 40
8:00:48 4/20/2010 4 20 2010 8 657 520100 4815162 278 40
12:01:22 2/22/2012 2 22 2012 12 657 520736 4815164 277 40
8:00:44 2/27/2009 2 27 2009 8 632 520910 4815164 276 40
18:00:51 1/9/2012 1 9 2012 18 657 519985 4815161 279 40
10:00:30 3/9/2014 3 9 2014 10 914 520491 4815163 277 40
2:00:39 4/10/2010 4 10 2010 2 656 521561 4815166 275 40
0:00:12 12/29/2010 12 29 2010 0 654 519342 4815160 280 40
6:00:55 4/10/2012 4 10 2012 6 665 520162 4815162 278 40
0:00:53 4/8/2011 4 8 2011 0 657 520097 4815162 278 40
0:00:53 12/18/2010 12 18 2010 0 655 519677 4815161 279 40
0:00:47 2/10/2009 2 10 2009 0 635 520208 4815163 278 40
2:01:15 4/8/2011 4 8 2011 2 641 521069 4815166 276 40
18:00:49 3/25/2009 3 25 2009 18 646 520132 4815163 278 40
19:14:56 2/13/2014 2 13 2014 19 657 520161 4815163 278 40
17:39:24 1/30/2013 1 30 2013 17 641 519604 4815161 280 40
0:00:49 3/13/2013 3 13 2013 0 671 520615 4815164 277 40
8:00:53 2/15/2010 2 15 2010 8 641 521011 4815166 276 40
18:00:56 1/22/2012 1 22 2012 18 657 519533 4815161 280 40
16:00:24 12/27/2011 12 27 2011 16 658 520320 4815164 278 40
20:00:54 1/6/2012 1 6 2012 20 657 519858 4815162 279 40
14:00:54 4/7/2013 4 7 2013 14 679 519842 4815163 279 40
6:00:53 4/14/2013 4 14 2013 6 671 521091 4815166 276 40
2:00:56 12/23/2010 12 23 2010 2 641 519704 4815162 279 40
14:00:56 3/11/2013 3 11 2013 14 679 519949 4815163 279 40
8:00:50 11/21/2010 11 21 2010 8 657 519958 4815163 279 40
14:00:48 12/5/2011 12 5 2011 14 655 519814 4815163 279 40
8:00:44 4/13/2008 4 13 2008 8 634 520830 4815166 276 40
8:00:48 1/29/2013 1 29 2013 8 665 519445 4815162 280 40
4:00:48 1/30/2011 1 30 2011 4 653 521267 4815167 275 40
18:01:25 3/15/2011 3 15 2011 18 641 520560 4815165 277 40
0:00:47 3/18/2011 3 18 2011 0 657 521150 4815167 276 40
8:00:37 3/13/2013 3 13 2013 8 671 520679 4815166 277 40
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4:00:26 2/10/2009 2 10 2009 4 635 520152 4815164 278 40
6:37:13 1/4/2014 1 4 2014 6 657 519442 4815162 280 40
16:00:48 2/11/2011 2 11 2011 16 653 520851 4815167 276 40
10:00:54 4/9/2010 4 9 2010 10 653 520747 4815167 277 40
14:00:53 3/3/2012 3 3 2012 14 657 520859 4815167 276 40
6:19:48 2/10/2013 2 10 2013 6 641 520098 4815165 278 40
4:00:54 1/29/2013 1 29 2013 4 665 519427 4815163 280 40
10:00:56 3/29/2014 3 29 2014 10 914 520454 4815166 277 40
4:00:55 12/9/2013 12 9 2013 4 914 520643 4815167 277 40
0:01:36 4/8/2011 4 8 2011 0 647 520874 4815167 276 40
12:00:47 3/8/2009 3 8 2009 12 634 519944 4815165 279 40
18:00:48 12/22/2010 12 22 2010 18 641 519685 4815164 279 40
10:00:44 2/21/2009 2 21 2009 10 635 520202 4815166 278 40
14:00:41 4/19/2012 4 19 2012 14 657 519969 4815165 279 40
14:00:42 4/15/2008 4 15 2008 14 634 520867 4815168 276 40
14:00:53 3/6/2014 3 6 2014 14 914 519950 4815165 279 40
2:01:24 12/28/2011 12 28 2011 2 641 521380 4815170 275 40
16:00:41 3/19/2011 3 19 2011 16 641 520701 4815168 277 40
2:00:56 1/30/2013 1 30 2013 2 657 519380 4815164 280 40
6:00:54 3/28/2012 3 28 2012 6 671 519813 4815165 279 40
2:00:42 12/30/2010 12 30 2010 2 650 519577 4815165 280 40
18:00:37 12/23/2010 12 23 2010 18 655 519527 4815165 280 40
18:00:48 12/15/2010 12 15 2010 18 657 520238 4815167 278 40
8:00:50 4/20/2012 4 20 2012 8 671 520274 4815167 278 40
6:40:25 1/5/2014 1 5 2014 6 657 519440 4815165 280 40
18:00:44 3/22/2013 3 22 2013 18 657 519702 4815165 279 40
16:00:48 4/3/2009 4 3 2009 16 637 520673 4815168 277 40
14:00:56 4/3/2009 4 3 2009 14 637 520671 4815169 277 40
10:01:11 3/12/2013 3 12 2013 10 679 520398 4815168 278 40
2:00:41 2/3/2012 2 3 2012 2 657 521182 4815170 276 40
5:41:23 1/31/2013 1 31 2013 5 641 519589 4815166 280 40
16:00:21 12/15/2010 12 15 2010 16 646 520559 4815169 277 40
6:00:56 4/1/2011 4 1 2011 6 663 520739 4815169 277 40
4:01:05 1/7/2012 1 7 2012 4 657 519459 4815165 280 40
8:00:53 3/17/2013 3 17 2013 8 677 520748 4815169 277 40
16:00:44 2/6/2010 2 6 2010 16 647 519843 4815167 279 40
18:00:54 12/15/2010 12 15 2010 18 641 519948 4815167 279 40
8:00:24 3/6/2010 3 6 2010 8 641 520983 4815170 276 40
6:00:50 12/23/2010 12 23 2010 6 655 519663 4815166 279 40
4:00:54 4/11/2012 4 11 2012 4 657 519884 4815167 279 40
18:00:53 3/1/2011 3 1 2011 18 641 520028 4815168 278 40
14:00:42 1/5/2012 1 5 2012 14 657 519966 4815167 279 40
8:00:56 3/4/2014 3 4 2014 8 914 520314 4815169 278 40
4:00:12 12/22/2010 12 22 2010 4 653 519378 4815166 280 40
16:00:54 3/3/2012 3 3 2012 16 657 520859 4815170 276 40
6:00:56 3/13/2013 3 13 2013 6 671 520679 4815170 277 40
14:00:54 3/11/2009 3 11 2009 14 634 520734 4815170 277 40
0:18:56 2/10/2013 2 10 2013 0 641 519622 4815167 279 40
16:00:42 3/15/2011 3 15 2011 16 657 520367 4815169 278 40
0:00:54 12/23/2010 12 23 2010 0 641 519702 4815168 279 40
18:00:35 3/27/2012 3 27 2012 18 673 519765 4815168 279 40
18:00:06 12/27/2010 12 27 2010 18 653 520443 4815170 277 40
16:00:48 12/22/2010 12 22 2010 16 654 519870 4815169 279 40
6:00:54 12/29/2010 12 29 2010 6 655 519526 4815168 280 40
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12:00:42 12/11/2010 12 11 2010 12 657 519842 4815169 279 40
5:46:24 3/2/2013 3 2 2013 5 641 519462 4815168 280 40
19:24:55 3/15/2014 3 15 2014 19 657 519699 4815168 279 40
4:00:37 12/29/2010 12 29 2010 4 655 519525 4815168 280 40
22:00:53 4/17/2012 4 17 2012 22 657 519697 4815168 279 40
14:00:38 3/1/2014 3 1 2014 14 914 520898 4815172 276 40
20:00:52 3/25/2012 3 25 2012 20 657 520919 4815172 276 40
2:00:54 4/5/2010 4 5 2010 2 656 521516 4815174 275 40
6:00:56 12/25/2010 12 25 2010 6 654 519498 4815168 280 40
14:00:47 1/31/2010 1 31 2010 14 647 519842 4815169 279 40
18:00:44 12/17/2010 12 17 2010 18 655 519690 4815169 279 40
19:21:26 3/14/2014 3 14 2014 19 657 520240 4815171 278 40
18:00:55 3/17/2009 3 17 2009 18 635 520935 4815173 276 40
10:01:17 3/7/2012 3 7 2012 10 641 520975 4815173 276 40
0:00:53 2/27/2009 2 27 2009 0 635 521090 4815173 276 40
18:00:41 12/28/2010 12 28 2010 18 657 519703 4815169 279 40
18:01:11 1/14/2012 1 14 2012 18 641 520812 4815173 277 40
18:00:32 4/14/2011 4 14 2011 18 667 521018 4815173 276 40
0:00:53 12/30/2010 12 30 2010 0 650 519576 4815169 280 40
18:00:51 4/10/2012 4 10 2012 18 665      520536  4815172 277     40
8:00:54 3/25/2012       3       25      2012    8       657     519921  4815170 279     40
0:00:50 4/12/2011       4       12      2011    0       641     519683  4815169 279     40
22:00:39        12/17/2010      12      17      2010    22      655     519690  4815170 279     40
7:22:54 12/11/2013      12      11      2013    7       657     519786  4815170 279     40
4:00:26 2/18/2009       2       18      2009    4       635     520169  4815171 278     40
8:00:53 3/31/2011       3       31      2011    8       661     519933  4815170 279     40
4:00:23 1/19/2011       1       19      2011    4       655     520452  4815172 277     40
16:00:24        12/5/2011       12      5       2011    16      655     519818  4815170 279     40
6:00:53 5/1/2010        5       1       2010    6       646     520918  4815174 276     40
0:00:42 12/23/2010      12      23      2010    0       655     519698  4815170 279     40
0:00:24 4/18/2012       4       18      2012    0       657     519700  4815170 279     40
8:01:26 12/16/2010      12      16      2010    8       646     520885  4815174 276     40
4:00:42 3/17/2012       3       17      2012    4       658     519678  4815170 279     40
18:00:54        3/5/2009        3       5       2009    18      634     520820  4815174 276     40
8:00:41 12/25/2010      12      25      2010    8       654     519500  4815170 280     40
18:00:54        12/7/2010       12      7       2010    18      646     520652  4815173 277     40
12:00:47        4/3/2009        4       3       2009    12      637     520610  4815173 277     40
2:00:24 3/4/2011        3       4       2011    2       647     520761  4815174 277     40
4:00:31 12/3/2009       12      3       2009    4       638     520339  4815172 278     40
10:00:53        2/3/2009        2       3       2009    10      635     521011  4815174 276     40
4:00:27 12/23/2010      12      23      2010    4       655     519677  4815170 279     40
16:00:42        12/3/2010       12      3       2010    16      650     520080  4815172 278     40
14:00:54        2/19/2014       2       19      2014    14      671     520975  4815175 276     40
16:00:23        3/14/2013       3       14      2013    16      677     520279  4815173 278     40
2:02:15 2/2/2012        2       2       2012    2       657     520790  4815174 277     40
14:00:24        2/6/2010        2       6       2010    14      647     519955  4815172 279     40
18:00:33        12/9/2010       12      9       2010    18      657     519434  4815170 280     40
6:00:55 4/11/2012       4       11      2012    6       657     519930  4815172 279     40
0:41:48 4/3/2014        4       3       2014    0       657     519728  4815171 279     40
0:00:48 11/23/2010      11      23      2010    0       650     520743  4815175 277     40
10:00:53        2/1/2009        2       1       2009    10      634     520871  4815175 276     40
18:00:56        1/30/2009       1       30      2009    18      635     520239  4815173 278     40
2:00:47 11/23/2010 11 23 2010 2 650 520741 4815175 277 40
6:00:54 2/10/2009 2 10 2009 6 635 520161 4815173 278 40
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10:00:54 3/2/2011 3 2 2011 10 654 520131 4815173 278 40
18:00:56 1/7/2010 1 7 2010 18 646 520483 4815174 277 40
2:00:48 4/18/2009 4 18 2009 2 639 519488 4815171 280 40
14:00:21 4/1/2009 4 1 2009 14 640 521102 4815176 276 40
18:00:50 4/13/2012 4 13 2012 18 672 521096 4815176 276 40
18:00:30 3/30/2009 3 30 2009 18 643 521291 4815177 275 40
16:00:23 4/3/2009 4 3 2009 16 641 520728 4815176 277 40
20:00:40 3/20/2013 3 20 2013 20 677 520034 4815174 278 40
5:00:53 1/20/2013 1 20 2013 5 641 519449 4815172 280 40
8:00:55 3/25/2012 3 25 2012 8 665 520203 4815175 278 40
6:00:53 2/18/2009 2 18 2009 6 635 520169 4815175 278 40
6:00:54 4/11/2011 4 11 2011 6 647 520785 4815176 277 40
16:00:47 4/3/2010 4 3 2010 16 657 520971 4815177 276 40
18:00:55 3/1/2011 3 1 2011 18 647 519961 4815174 279 40
13:41:14 4/19/2014 4 19 2014 13 657 520083 4815175 278 40
8:00:41 2/18/2009 2 18 2009 8 635 520162 4815175 278 40
0:00:48 2/2/2012 2 2 2012 0 657 520814 4815177 277 40
6:00:42 3/17/2012 3 17 2012 6 658 519683 4815174 279 40
16:00:48 2/7/2009 2 7 2009 16 634 521027 4815178 276 40
14:00:54 1/28/2009 1 28 2009 14 634 520815 4815177 277 40
20:00:47 12/3/2013 12 3 2013 20 914 519950 4815175 279 40
22:00:53 4/11/2011 4 11 2011 22 641 519739 4815175 279 40
10:00:48 3/3/2011 3 3 2011 10 647 520305 4815176 278 40
18:00:53 3/5/2011 3 5 2011 18 650 521480 4815180 275 40
4:00:53 1/15/2011 1 15 2011 4 653 520495 4815177 277 40
16:00:47 3/15/2011 3 15 2011 16 641 520148 4815176 278 40
12:00:56 4/13/2012 4 13 2012 12 674 520120 4815176 278 40
18:00:55 12/28/2010 12 28 2010 18 657 519695 4815175 279 40
2:00:47 1/15/2014 1 15 2014 2 658 519435 4815174 280 40
10:00:47 2/27/2009 2 27 2009 10 632 520893 4815179 276 40
18:00:57 4/1/2009 4 1 2009 18 640 521160 4815180 276 40
4:00:47 2/9/2009 2 9 2009 4 635 520257 4815177 278 40
2:02:18 1/15/2012 1 15 2012 2 641 521457 4815181 275 40
10:59:55 12/21/2012 12 21 2012 10 641 519863 4815176 279 40
12:00:49 2/21/2012 2 21 2012 12 657 520210 4815177 278 40
18:02:12 4/8/2011 4 8 2011 18 641 521251 4815180 275 40
8:00:52 4/2/2010 4 2 2010 8 657 520834 4815179 276 40
18:00:54 4/3/2010 4 3 2010 18 654 521144 4815180 276 40
6:00:50 1/26/2009 1 26 2009 6 634 519959 4815177 279 40
16:00:48 3/19/2012 3 19 2012 16 665 520419 4815178 277 40
8:00:47 3/2/2012 3 2 2012 8 657 521105 4815180 276 40
2:00:56 2/1/2013 2 1 2013 2 657 520188 4815177 278 40
10:00:06 3/12/2009 3 12 2009 10 634 520916 4815180 276 40
8:00:52 4/15/2012 4 15 2012 8 674 520561 4815179 277 40
16:00:47 2/26/2009 2 26 2009 16 635 520713 4815179 277 40
2:00:54 3/18/2011 3 18 2011 2 657 521182 4815181 276 40
14:00:50 1/23/2013 1 23 2013 14 658 520000 4815177 279 40
16:00:46 12/28/2010 12 28 2010 16 641 519876 4815177 279 40
16:00:23 1/31/2009 1 31 2009 16 634 520573 4815179 277 40
22:00:53 3/23/2012 3 23 2012 22 657 519858 4815177 279 40
8:00:48 3/15/2011 3 15 2011 8 641 520835 4815180 276 40
10:00:42 12/11/2010 12 11 2010 10 657 519839 4815177 279 40
0:00:47 3/25/2012 3 25 2012 0 657 519716 4815177 279 40
8:00:55 4/11/2011 4 11 2011 8 647 520776 4815180 277 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:48 1/31/2009 1 31 2009 14 634 520571 4815180 277 40
2:01:11 3/17/2012 3 17 2012 2 658 519657 4815177 279 40
6:01:00 4/22/2010 4 22 2010 6 656 520778 4815181 277 40
6:00:42 4/10/2012 4 10 2012 6 657 519940 4815178 279 40
22:00:53 1/6/2012 1 6 2012 22 657 519867 4815178 279 40
14:00:18 4/8/2012 4 8 2012 14 657 520082 4815179 278 40
19:45:26 4/20/2014 4 20 2014 19 657 520790 4815181 277 40
12:00:54 4/15/2011 4 15 2011 12 667 520254 4815179 278 40
18:00:53 3/15/2011 3 15 2011 18 657 520525 4815180 277 40
22:00:50 12/29/2011 12 29 2011 22 658 520759 4815181 277 40
22:00:23 4/7/2011 4 7 2011 22 667 520916 4815182 276 40
8:00:48 12/3/2011 12 3 2011 8 655 519892 4815179 279 40
18:00:47 12/31/2011 12 31 2011 18 657 520883 4815182 276 40
18:00:47 3/22/2012 3 22 2012 18 675 519733 4815178 279 40
16:00:53 2/20/2014 2 20 2014 16 916 520750 4815181 277 40
0:00:44 4/18/2012 4 18 2012 0 658 519879 4815179 279 40
12:00:42 2/17/2009 2 17 2009 12 635 520105 4815180 278 40
22:00:20 4/17/2012 4 17 2012 22 658 519874 4815179 279 40
12:00:56 4/15/2008 4 15 2008 12 634 520828 4815182 276 40
22:00:55 12/3/2010 12 3 2010 22 650 521203 4815183 276 40
12:00:56 3/9/2011 3 9 2011 12 657 520715 4815182 277 40
16:00:25 1/5/2012 1 5 2012 16 657 519925 4815179 279 40
18:00:54 3/26/2011 3 26 2011 18 641 521280 4815184 275 40
16:00:53 1/14/2012 1 14 2012 16 657 520041 4815180 278 40
12:00:36 3/2/2011 3 2 2011 12 654 520112 4815180 278 40
22:00:47 12/28/2010 12 28 2010 22 657 519690 4815179 279 40
18:00:50 11/22/2010 11 22 2010 18 654 520719 4815182 277 40
18:00:47 4/18/2009 4 18 2009 18 639 520527 4815181 277 40
12:00:57 2/12/2014 2 12 2014 12 671 520894 4815183 276 40
10:00:53 2/18/2009 2 18 2009 10 635 520164 4815180 278 40
12:00:51 4/14/2011 4 14 2011 12 667 520308 4815181 278 40
12:40:23 2/15/2013 2 15 2013 12 641 520618 4815182 277 40
6:00:25 3/21/2011 3 21 2011 6 653 519837 4815180 279 40
4:01:11 3/24/2012 3 24 2012 4 674 519809 4815180 279 40
22:00:50 12/3/2013 12 3 2013 22 914 519947 4815180 279 40
12:00:47 2/19/2013 2 19 2013 12 658 520619 4815182 277 40
0:00:50 2/18/2010 2 18 2010 0 641 521237 4815184 275 40
10:00:53 3/18/2009 3 18 2009 10 638 520599 4815182 277 40
18:00:53 12/15/2010 12 15 2010 18 655 519942 4815180 279 40
8:00:37 12/15/2010 12 15 2010 8 646 520462 4815182 277 40
16:00:54 4/9/2011 4 9 2011 16 647 520160 4815181 278 40
18:00:57 3/23/2012 3 23 2012 18 675 519943 4815180 279 40
22:00:54 12/15/2010 12 15 2010 22 655 519940 4815180 279 40
4:00:26 3/23/2012 3 23 2012 4 658 519856 4815180 279 40
4:00:43 3/13/2013 3 13 2013 4 671 520684 4815183 277 40
12:00:25 2/10/2013 2 10 2013 12 658 520805 4815183 277 40
22:01:11 4/7/2011 4 7 2011 22 647 520888 4815184 276 40
6:00:41 2/11/2010 2 11 2010 6 641 519725 4815180 279 40
14:00:49 1/6/2012 1 6 2012 14 657 519993 4815181 279 40
22:00:44 4/7/2011 4 7 2011 22 641 520910 4815184 276 40
18:00:53 3/25/2011 3 25 2011 18 657 521142 4815185 276 40
12:00:24 3/18/2011 3 18 2011 12 659 520045 4815181 278 40
4:00:47 3/9/2010 3 9 2010 4 641 521108 4815185 276 40
12:32:24 3/1/2014 3 1 2014 12 657 520894 4815184 276 40
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6:00:36 3/24/2012 3 24 2012 6 674 519809 4815181 279 40
10:00:32 4/17/2012 4 17 2012 10 657 519943 4815182 279 40
8:00:54 12/14/2010 12 14 2010 8 650 520522 4815184 277 40
4:00:53 4/15/2012 4 15 2012 4 657 521306 4815186 275 40
14:00:42 4/15/2011 4 15 2011 14 801 520659 4815184 277 40
8:00:48 3/24/2011 3 24 2011 8 653 520044 4815183 278 40
10:00:42 4/13/2012 4 13 2012 10 674 520115 4815183 278 40
10:01:23 2/25/2012 2 25 2012 10 641 520632 4815185 277 40
12:25:54 3/29/2014 3 29 2014 12 657 520366 4815184 278 40
4:00:26 3/6/2012 3 6 2012 4 658 520929 4815186 276 40
22:00:53 3/23/2012 3 23 2012 22 674 519808 4815182 279 40
0:00:30 4/8/2011 4 8 2011 0 667 520915 4815186 276 40
2:00:55 2/9/2009 2 9 2009 2 635 520314 4815184 278 40
23:40:24 1/30/2013 1 30 2013 23 641 519584 4815182 280 40
6:01:18 4/15/2012 4 15 2012 6 657 521303 4815187 275 40
14:00:49 1/30/2009 1 30 2009 14 635 520280 4815184 278 40
0:00:54 3/24/2012 3 24 2012 0 674 519808 4815183 279 40
4:00:53 11/27/2011 11 27 2011 4 655 520600 4815185 277 40
2:00:54 4/10/2009 4 10 2009 2 641 521510 4815188 275 40
10:00:29 11/22/2010 11 22 2010 10 657 519991 4815183 279 40
18:00:23 4/30/2011 4 30 2011 18 657 520766 4815186 277 40
14:00:54 1/5/2011 1 5 2011 14 641 520065 4815184 278 40
6:17:26 4/25/2014 4 25 2014 6 657 519812 4815183 279 40
11:35:24 2/27/2013 2 27 2013 11 641 520746 4815186 277 40
8:00:23 4/18/2011 4 18 2011 8 657 520075 4815184 278 40
10:00:36 4/18/2011 4 18 2011 10 657 520070 4815184 278 40
16:00:16 2/19/2010 2 19 2010 16 641 520584 4815186 277 40
8:00:53 3/25/2011 3 25 2011 8 641 520769 4815186 277 40
19:45:56 3/21/2014 3 21 2014 19 657 519664 4815183 279 40
10:00:54 1/6/2012 1 6 2012 10 657 519916 4815184 279 40
0:00:43 4/8/2011 4 8 2011 0 641 520912 4815187 276 40
14:00:43 4/17/2010 4 17 2010 14 657 520040 4815185 278 40
8:00:44 3/25/2011 3 25 2011 8 647 520786 4815187 277 40
0:37:12 1/15/2013 1 15 2013 0 641 519745 4815184 279 40
0:00:56 3/31/2010 3 31 2010 0 657 521702 4815190 274 40
6:00:43 3/6/2012 3 6 2012 6 658 520935 4815188 276 40
10:00:48 2/26/2009 2 26 2009 10 632 520845 4815187 276 40
16:00:54 4/21/2013 4 21 2013 16 679 519819 4815184 279 40
18:00:48 4/13/2011 4 13 2011 18 667 520027 4815185 278 40
18:00:48 3/11/2011 3 11 2011 18 641 521287 4815189 275 40
0:00:12 3/24/2012 3 24 2012 0 657 519851 4815185 279 40
8:00:41 4/8/2011 4 8 2011 8 667 520576 4815187 277 40
22:00:56 3/30/2009 3 30 2009 22 647 520850 4815188 276 40
8:03:06 1/27/2011 1 27 2011 8 653 520218 4815186 278 40
1:46:44 3/22/2014 3 22 2014 1 657 519664 4815185 279 40
10:00:16 2/17/2014 2 17 2014 10 671 520417 4815187 277 40
8:01:41 3/21/2011 3 21 2011 8 653 520044 4815186 278 40
16:00:53 3/21/2011 3 21 2011 16 641 520843 4815188 276 40
10:00:53 3/26/2011 3 26 2011 10 641 520575 4815187 277 40
18:01:03 3/22/2011 3 22 2011 18 641 520789 4815188 277 40
16:00:53 2/7/2012 2 7 2012 16 657 520890 4815189 276 40
16:00:25 3/13/2011 3 13 2011 16 657 520494 4815187 277 40
4:00:26 3/28/2012 3 28 2012 4 673 519748 4815185 279 40
16:00:53 2/21/2010 2 21 2010 16 641 520498 4815188 277 40
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20:00:56 2/18/2013 2 18 2013 20 665 519567 4815185 280 40
6:00:41 11/25/2011 11 25 2011 6 655 520307 4815187 278 40
0:00:23 11/22/2010 11 22 2010 0 650 520550 4815188 277 40
16:01:10 4/19/2012 4 19 2012 16 671 520254 4815187 278 40
12:00:53 1/15/2012 1 15 2012 12 657 520094 4815187 278 40
8:00:56 4/3/2011 4 3 2011 8 657 520116 4815187 278 40
16:00:47 2/19/2014 2 19 2014 16 671 520974 4815190 276 40
4:00:47 3/20/2011 3 20 2011 4 641 521390 4815191 275 40
2:02:15 2/27/2009 2 27 2009 2 635 521119 4815190 276 40
10:01:11 4/21/2013 4 21 2013 10 679 520115 4815187 278 40
6:01:12 1/4/2010 1 4 2010 6 640 520846 4815190 276 40
22:00:53 12/5/2010 12 5 2010 22 657 519402 4815186 280 40
14:02:49 1/15/2012 1 15 2012 14 657 520043 4815187 278 40
12:15:19 4/24/2014 4 24 2014 12 657 520150 4815188 278 40
18:00:42 1/24/2013 1 24 2013 18 658 519863 4815187 279 40
12:00:47 1/28/2009 1 28 2009 12 634 520856 4815190 276 40
10:01:10 2/28/2009 2 28 2009 10 634 520777 4815190 277 40
11:03:41 12/22/2012 12 22 2012 11 641 519872 4815187 279 40
14:00:47 2/28/2011 2 28 2011 14 641 520293 4815189 278 40
22:00:39 3/16/2013 3 16 2013 22 671 520850 4815191 276 40
14:00:54 3/15/2011 3 15 2011 14 653 520151 4815189 278 40
4:00:53 4/4/2010 4 4 2010 4 657 521432 4815193 275 40
0:00:51 1/31/2009 1 31 2009 0 635 520224 4815189 278 40
12:00:56 1/17/2011 1 17 2011 12 655 520938 4815191 276 40
10:00:10 4/20/2012 4 20 2012 10 657 520100 4815189 278 40
6:01:11 12/11/2013 12 11 2013 6 914 519815 4815188 279 40
8:00:23 4/1/2011 4 1 2011 8 663 520755 4815191 277 40
10:00:56 2/25/2014 2 25 2014 10 914 520656 4815190 277 40
6:00:41 3/23/2012 3 23 2012 6 658 519850 4815188 279 40
18:00:53 12/5/2010 12 5 2010 18 657 519427 4815187 280 40
18:01:44 1/7/2012 1 7 2012 18 657 520045 4815189 278 40
22:00:56 4/17/2012 4 17 2012 22 665 519947 4815189 279 40
18:00:48 1/31/2009 1 31 2009 18 634 520608 4815191 277 40
22:00:50 3/24/2012 3 24 2012 22 657 519725 4815188 279 40
6:00:53 4/15/2012 4 15 2012 6 674 521353 4815193 275 40
10:00:34 3/19/2011 3 19 2011 10 641 520470 4815191 277 40
22:00:54 4/13/2012 4 13 2012 22 674 521238 4815193 275 40
18:00:43 3/11/2013 3 11 2013 18 657 519745 4815188 279 40
0:00:14 3/31/2009 3 31 2009 0 647 520851 4815192 276 40
0:00:29 3/31/2009 3 31 2009 0 643 520861 4815192 276 40
14:00:24 4/1/2009 4 1 2009 14 641 521058 4815193 276 40
6:00:54 1/27/2011 1 27 2011 6 653 520220 4815190 278 40
20:00:43 2/13/2012 2 13 2012 20 657 520759 4815192 277 40
12:01:24 3/15/2013 3 15 2013 12 671 520235 4815190 278 40
22:00:21 1/30/2009 1 30 2009 22 635 520249 4815190 278 40
14:00:42 2/13/2013 2 13 2013 14 671 520926 4815192 276 40
10:00:25 11/22/2010 11 22 2010 10 639 520151 4815190 278 40
17:06:15 4/18/2013 4 18 2013 17 657 519929 4815190 279 40
16:00:23 2/3/2009 2 3 2009 16 635 520629 4815192 277 40
10:00:48 4/3/2010 4 3 2010 10 657 520779 4815192 277 40
2:00:27 4/10/2009 4 10 2009 2 643 521507 4815195 275 40
4:00:54 2/11/2010 2 11 2010 4 641 519729 4815189 279 40
22:00:48 2/21/2012 2 21 2012 22 657 520040 4815190 278 40
18:00:47 3/3/2011 3 3 2011 18 641 520607 4815192 277 40
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22:00:53 3/23/2012 3 23 2012 22 673 520387 4815191 278 40
6:00:53 4/10/2010 4 10 2010 6 656 521574 4815195 275 40
22:01:24 3/30/2009 3 30 2009 22 643 520856 4815193 276 40
16:01:39 4/26/2010 4 26 2010 16 656 519689 4815190 279 40
16:00:54 1/28/2009 1 28 2009 16 634 520795 4815193 277 40
20:00:29 2/21/2012 2 21 2012 20 657 520039 4815191 278 40
18:00:46 1/30/2009 1 30 2009 18 635 520246 4815192 278 40
16:00:53 4/13/2011 4 13 2011 16 667 520023 4815191 278 40
8:00:43 4/1/2011 4 1 2011 8 659 520761 4815193 277 40
18:01:18 3/22/2012 3 22 2012 18 672 519769 4815190 279 40
18:00:55 4/23/2010 4 23 2010 18 656 521208 4815195 276 40
10:00:57 3/15/2011 3 15 2011 10 647 520184 4815192 278 40
6:00:23 4/1/2011 4 1 2011 6 659 520763 4815194 277 40
0:03:14 3/23/2014 3 23 2014 0 657 519846 4815191 279 40
18:00:15 12/25/2010 12 25 2010 18 653 519573 4815190 280 40
4:00:53 4/10/2009 4 10 2009 4 643 521453 4815196 275 40
8:00:55 4/21/2013 4 21 2013 8 679 520113 4815192 278 40
14:01:22 4/3/2010 4 3 2010 14 657 520777 4815194 277 40
16:00:41 1/6/2012 1 6 2012 16 657 519995 4815192 279 40
19:35:25 4/17/2014 4 17 2014 19 657 520923 4815195 276 40
14:00:56 1/26/2009 1 26 2009 14 634 520024 4815192 278 40
16:00:44 2/13/2014 2 13 2014 16 671 520461 4815193 277 40
16:00:25 12/8/2009 12 8 2009 16 646 519821 4815192 279 40
8:00:14 4/1/2009 4 1 2009 8 647 520792 4815195 277 40
2:01:03 3/27/2011 3 27 2011 2 641 521527 4815197 275 40
2:01:24 4/4/2010 4 4 2010 2 657 521430 4815197 275 40
18:00:54 3/24/2012 3 24 2012 18 672 519656 4815191 279 40
8:01:12 3/14/2011 3 14 2011 8 641 520381 4815193 278 40
6:00:54 4/5/2010 4 5 2010 6 643 520675 4815195 277 40
4:01:14 4/15/2012 4 15 2012 4 674 521338 4815197 275 40
2:00:47 1/12/2013 1 12 2013 2 657 520252 4815193 278 40
8:00:56 2/11/2010 2 11 2010 8 641 519792 4815192 279 40
8:00:54 3/20/2011 3 20 2011 8 641 520600 4815195 277 40
18:00:50 12/10/2010 12 10 2010 18 653 521578 4815198 275 40
18:00:41 3/1/2011 3 1 2011 18 654 519928 4815193 279 40
12:40:34 3/3/2014 3 3 2014 12 657 520302 4815194 278 40
4:00:47 12/3/2010 12 3 2010 4 801 521111 4815196 276 40
10:00:41 2/6/2009 2 6 2009 10 635 520968 4815196 276 40
10:00:32 3/16/2009 3 16 2009 10 635 520485 4815195 277 40
18:00:53 12/18/2012 12 18 2012 18 674 520965 4815196 276 40
18:00:53 3/19/2011 3 19 2011 18 657 520788 4815196 277 40
7:39:53 2/20/2014 2 20 2014 7 657 520963 4815196 276 40
2:00:47 12/29/2010 12 29 2010 2 655 519573 4815192 280 40
8:00:54 1/31/2009 1 31 2009 8 635 520245 4815194 278 40
6:00:14 3/25/2012 3 25 2012 6 657 519703 4815193 279 40
16:01:51 2/20/2014 2 20 2014 16 679 520783 4815196 277 40
0:01:10 3/17/2013 3 17 2013 0 671 520849 4815196 276 40
8:00:53 3/20/2012 3 20 2012 8 657 520223 4815194 278 40
2:00:56 3/20/2012 3 20 2012 2 665 520813 4815196 277 40
2:00:15 1/31/2009 1 31 2009 2 635 520237 4815195 278 40
18:00:47 3/20/2012 3 20 2012 18 657 520240 4815195 278 40
14:00:24 3/13/2011 3 13 2011 14 657 520082 4815195 278 40
18:08:26 12/26/2013 12 26 2013 18 657 519655 4815193 279 40
4:00:48 1/31/2009 1 31 2009 4 635 520245 4815195 278 40
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0:00:53 12/26/2010 12 26 2010 0 653 519515 4815193 280 40
0:51:14 3/6/2014 3 6 2014 0 657 520889 4815197 276 40
2:00:36 3/11/2014 3 11 2014 2 914 520520 4815196 277 40
2:00:55 12/11/2010 12 11 2010 2 646 519651 4815194 279 40
10:00:50 1/31/2013 1 31 2013 10 671 519620 4815194 279 40
12:00:48 3/13/2011 3 13 2011 12 657 520080 4815195 278 40
6:00:54 4/30/2009 4 30 2009 6 639 521450 4815199 275 40
22:01:23 12/10/2010 12 10 2010 22 646 519666 4815194 279 40
10:00:54 2/11/2013 2 11 2013 10 657 520777 4815197 277 40
14:00:54 4/26/2010 4 26 2010 14 657 519717 4815194 279 40
10:00:30 1/15/2012 1 15 2012 10 657 520089 4815195 278 40
16:00:21 4/3/2011 4 3 2011 16 653 519816 4815195 279 40
12:00:21 1/28/2009 1 28 2009 12 635 520975 4815198 276 40
8:00:50 4/1/2009 4 1 2009 8 641 520642 4815197 277 40
0:00:24 3/26/2012 3 26 2012 0 665 521131 4815199 276 40
12:00:17 4/3/2010 4 3 2010 12 657 520776 4815198 277 40
18:00:54 2/19/2014 2 19 2014 18 671 521001 4815198 276 40
6:01:06 4/12/2011 4 12 2011 6 641 519744 4815195 279 40
6:00:54 4/10/2009 4 10 2009 6 643 521455 4815200 275 40
16:00:54 3/15/2011 3 15 2011 16 647 520181 4815196 278 40
5:18:26 12/26/2012 12 26 2012 5 641 519912 4815195 279 40
18:00:54 3/28/2012 3 28 2012 18 665 520030 4815196 278 40
6:00:42 1/27/2009 1 27 2009 6 635 519976 4815196 279 40
12:14:23 2/8/2013 2 8 2013 12 641 520233 4815196 278 40
2:00:55 3/17/2012 3 17 2012 2 641 519973 4815196 279 40
22:00:53 3/30/2010 3 30 2010 22 657 521704 4815201 274 40
12:27:48 4/28/2014 4 28 2014 12 657 519950 4815196 279 40
6:00:42 3/24/2012 3 24 2012 6 675 519655 4815195 279 40
14:00:34 3/15/2011 3 15 2011 14 647 520185 4815197 278 40
8:00:42 3/20/2011 3 20 2011 8 657 520710 4815199 277 40
8:00:55 3/27/2011 3 27 2011 8 657 520787 4815199 277 40
8:00:53 1/15/2011 1 15 2011 8 653 520496 4815198 277 40
6:00:50 12/3/2009 12 3 2009 6 638 520194 4815197 278 40
0:13:25 3/26/2014 3 26 2014 0 657 521089 4815200 276 40
8:00:54 4/1/2009 4 1 2009 8 640 520578 4815199 277 40
0:00:56 12/20/2010 12 20 2010 0 655 520861 4815199 276 40
10:00:49 2/2/2012 2 2 2012 10 657 520889 4815200 276 40
19:11:24 1/14/2014 1 14 2014 19 657 519507 4815196 280 40
14:00:41 2/19/2011 2 19 2011 14 647 520323 4815198 278 40
4:00:54 3/25/2012 3 25 2012 4 657 519695 4815196 279 40
8:00:48 4/15/2012 4 15 2012 8 672 520564 4815199 277 40
8:00:47 4/30/2011 4 30 2011 8 657 519924 4815197 279 40
0:00:53 2/15/2012 2 15 2012 0 657 520409 4815199 278 40
14:00:48 2/23/2014 2 23 2014 14 671 520694 4815200 277 40
12:00:47 1/26/2009 1 26 2009 12 634 520025 4815198 278 40
18:00:27 4/4/2011 4 4 2011 18 653 519862 4815197 279 40
6:00:39 4/5/2010 4 5 2010 6 657 520653 4815200 277 40
8:00:42 1/27/2009 1 27 2009 8 635 519976 4815198 279 40
10:00:48 5/6/2010 5 6 2010 10 657 520385 4815199 278 40
6:10:43 3/25/2014 3 25 2014 6 657 519642 4815197 279 40
12:00:41 1/31/2010 1 31 2010 12 647 519839 4815198 279 40
12:01:01 2/12/2014 2 12 2014 12 914 520895 4815201 276 40
18:01:48 3/17/2009 3 17 2009 18 641 521151 4815202 276 40
22:00:54 3/13/2012 3 13 2012 22 657 521044 4815201 276 40
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16:01:12 4/1/2009 4 1 2009 16 640 521030 4815201 276 40
0:09:54 3/25/2014 3 25 2014 0 657 519654 4815198 279 40
2:01:12 3/28/2012 3 28 2012 2 673 519675 4815198 279 40
12:01:12 3/1/2014 3 1 2014 12 914 520899 4815201 276 40
18:00:54 3/22/2012 3 22 2012 18 675 519614 4815198 279 40
2:00:47 1/26/2009 1 26 2009 2 634 519963 4815199 279 40
0:00:26 4/18/2012 4 18 2012 0 665 519947 4815199 279 40
10:00:47 4/3/2009 4 3 2009 10 640 520643 4815201 277 40
10:00:53 3/19/2011 3 19 2011 10 647 520506 4815201 277 40
14:00:55 3/29/2012 3 29 2012 14 673 520108 4815200 278 40
18:00:55 3/17/2011 3 17 2011 18 647 521008 4815202 276 40
2:00:52 3/20/2012 3 20 2012 2 657 520506 4815201 277 40
18:00:26 11/21/2010 11 21 2010 18 640 520106 4815200 278 40
8:00:54 2/21/2014 2 21 2014 8 916 520775 4815202 277 40
2:00:49 12/25/2010 12 25 2010 2 654 519430 4815198 280 40
6:00:35 1/15/2011 1 15 2011 6 653 520494 4815201 277 40
10:00:29 2/6/2009 2 6 2009 10 634 520904 4815203 276 40
6:00:41 3/4/2011 3 4 2011 6 655 521006 4815203 276 40
4:00:47 12/11/2010 12 11 2010 4 646 519679 4815199 279 40
10:00:54 2/14/2013 2 14 2013 10 671 520983 4815203 276 40
4:00:42 1/26/2009 1 26 2009 4 634 519966 4815200 279 40
2:00:47 3/23/2012 3 23 2012 2 675 519768 4815199 279 40
2:00:55 1/25/2009 1 25 2009 2 634 519605 4815199 280 40
6:02:24 2/24/2012 2 24 2012 6 665 520211 4815201 278 40
14:00:25 4/18/2012 4 18 2012 14 665 520149 4815201 278 40
18:02:17 3/1/2014 3 1 2014 18 914 520885 4815203 276 40
14:00:55 2/12/2014 2 12 2014 14 914 520894 4815203 276 40
10:00:26 1/9/2011 1 9 2011 10 653 520884 4815203 276 40
18:00:48 12/28/2010 12 28 2010 18 641 519925 4815201 279 40
12:00:53 3/15/2011 3 15 2011 12 647 520185 4815201 278 40
4:00:27 1/25/2009 1 25 2009 4 634 519599 4815200 280 40
0:00:53 3/4/2011 3 4 2011 0 657 520919 4815204 276 40
6:00:42 1/31/2009 1 31 2009 6 635 520240 4815202 278 40
14:00:54 2/13/2014 2 13 2014 14 671 520787 4815204 277 40
18:00:49 1/13/2014 1 13 2014 18 658 519580 4815200 280 40
12:01:28 4/19/2012 4 19 2012 12 672 520069 4815202 278 40
12:00:42 3/23/2011 3 23 2011 12 653 519945 4815201 279 40
6:00:49 3/9/2010 3 9 2010 6 641 521084 4815205 276 40
2:00:49 1/22/2013 1 22 2013 2 657 520608 4815203 277 40
0:00:41 12/30/2011 12 30 2011 0 657 520589 4815203 277 40
4:00:17 12/3/2010 12 3 2010 4 650 521190 4815205 276 40
0:00:40 12/30/2011 12 30 2011 0 658 520586 4815204 277 40
8:00:43 12/4/2013 12 4 2013 8 914 519935 4815202 279 40
10:00:28 4/13/2013 4 13 2013 10 671 520387 4815203 278 40
18:00:53 12/24/2010 12 24 2010 18 654 519433 4815200 280 40
18:00:41 11/21/2010 11 21 2010 18 639 520669 4815204 277 40
12:00:54 4/3/2009 4 3 2009 12 641 520531 4815204 277 40
18:00:53 12/7/2010 12 7 2010 18 646 520886 4815205 276 40
22:00:50 3/19/2011 3 19 2011 22 641 521378 4815206 275 40
4:00:46 2/17/2013 2 17 2013 4 665 521172 4815206 276 40
22:00:48 2/17/2009 2 17 2009 22 635 520023 4815202 278 40
18:00:48 12/27/2010 12 27 2010 18 654 520464 4815204 277 40
8:00:50 1/28/2011 1 28 2011 8 653 521017 4815205 276 40
4:00:54 2/27/2009 2 27 2009 4 632 520989 4815205 276 40
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17:28:26 12/28/2012 12 28 2012 17 641 519977 4815202 279 40
12:00:48 3/13/2011 3 13 2011 12 641 520138 4815203 278 40
2:00:56 3/24/2012 3 24 2012 2 641 519676 4815202 279 40
16:00:48 2/18/2012 2 18 2012 16 657 520895 4815205 276 40
12:00:21 3/11/2013 3 11 2013 12 679 520367 4815204 278 40
0:00:53 12/16/2010 12 16 2010 0 655 519932 4815202 279 40
18:00:48 4/1/2009 4 1 2009 18 640 520962 4815206 276 40
6:00:53 4/5/2010 4 5 2010 6 656 520803 4815205 277 40
12:00:42 4/13/2012 4 13 2012 12 672 520136 4815203 278 40
4:00:41 4/15/2011 4 15 2011 4 654 521625 4815208 274 40
20:00:53 12/5/2013 12 5 2013 20 914 520768 4815205 277 40
16:00:55 2/9/2012 2 9 2012 16 657 520876 4815206 276 40
8:00:53 3/9/2009 3 9 2009 8 634 520244 4815204 278 40
18:02:54 4/14/2012 4 14 2012 18 672 521093 4815206 276 40
10:00:54 2/19/2010 2 19 2010 10 641 520583 4815205 277 40
5:14:39 12/25/2012 12 25 2012 5 641 519672 4815202 279 40
14:00:30 1/18/2012 1 18 2012 14 658 520470 4815205 277 40
22:00:48 12/24/2010 12 24 2010 22 654 519430 4815202 280 40
12:00:41 3/29/2012 3 29 2012 12 673 520105 4815204 278 40
14:00:49 12/22/2010 12 22 2010 14 653 519890 4815203 279 40
14:00:47 2/7/2009 2 7 2009 14 635 520842 4815206 276 40
18:00:56 3/29/2009 3 29 2009 18 641 521169 4815207 276 40
6:00:53 1/25/2009 1 25 2009 6 634 519603 4815202 280 40
10:00:54 3/20/2013 3 20 2013 10 657 520235 4815204 278 40
8:00:29 2/24/2012 2 24 2012 8 665 520216 4815204 278 40
14:00:32 12/8/2009 12 8 2009 14 646 519824 4815203 279 40
4:01:19 3/28/2012 3 28 2012 4 671 519755 4815203 279 40
8:00:42 3/11/2014 3 11 2014 8 914 520313 4815205 278 40
10:00:42 4/3/2009 4 3 2009 10 637 520677 4815206 277 40
8:00:12 3/14/2011 3 14 2011 8 657 520320 4815205 278 40
0:00:54 3/16/2012 3 16 2012 0 657 520791 4815207 277 40
13:14:14 2/13/2014 2 13 2014 13 657 520774 4815207 277 40
18:00:56 12/28/2010 12 28 2010 18 641 519926 4815204 279 40
2:00:44 3/30/2009 3 30 2009 2 640 520800 4815207 277 40
14:00:42 2/12/2014 2 12 2014 14 671 520919 4815207 276 40
18:00:41 12/25/2010 12 25 2010 18 653 519425 4815203 280 40
4:00:41 3/24/2012 3 24 2012 4 675 519651 4815204 279 40
6:54:41 12/4/2013 12 4 2013 6 657 519930 4815205 279 40
22:00:44 3/17/2011 3 17 2011 22 657 521053 4815208 276 40
11:46:11 4/28/2013 4 28 2013 11 657 520444 4815206 277 40
10:00:41 4/13/2012 4 13 2012 10 672 520139 4815205 278 40
19:05:26 12/6/2013 12 6 2013 19 657 519984 4815205 279 40
4:01:14 3/19/2011 3 19 2011 4 641 521291 4815209 275 40
22:00:53 3/25/2012 3 25 2012 22 674 519886 4815205 279 40
8:00:53 3/27/2012 3 27 2012 8 679 520738 4815207 277 40
4:01:12 4/4/2010 4 4 2010 4 656 521381 4815209 275 40
4:01:45 1/28/2011 1 28 2011 4 653 521015 4815208 276 40
8:00:13 5/1/2010 5 1 2010 8 646 520592 4815207 277 40
6:00:55 4/15/2011 4 15 2011 6 654 521626 4815210 274 40
12:00:53 1/6/2012 1 6 2012 12 657 519932 4815205 279 40
14:00:53 4/21/2013 4 21 2013 14 679 519808 4815205 279 40
10:01:21 3/15/2009 3 15 2009 10 635 520575 4815207 277 40
6:00:48 1/28/2011 1 28 2011 6 653 521019 4815209 276 40
22:01:11 12/10/2013 12 10 2013 22 908 520855 4815208 276 40
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2:00:53 3/25/2012 3 25 2012 2 657 519699 4815205 279 40
2:00:53 2/15/2012 2 15 2012 2 657 520407 4815207 278 40
14:00:55 3/18/2013 3 18 2013 14 677 520946 4815209 276 40
10:00:54 3/23/2011 3 23 2011 10 653 519942 4815206 279 40
4:57:26 1/19/2013 1 19 2013 4 641 519358 4815204 280 40
10:01:04 1/31/2010 1 31 2010 10 647 519833 4815206 279 40
2:01:11 11/23/2010 11 23 2010 2 639 520680 4815208 277 40
10:00:39 4/29/2010 4 29 2010 10 657 520274 4815207 278 40
8:00:54 1/4/2010 1 4 2010 8 640 520767 4815209 277 40
8:00:54 4/10/2012 4 10 2012 8 657 519888 4815206 279 40
18:00:18 4/18/2012 4 18 2012 18 672 520712 4815209 277 40
14:00:41 12/22/2010 12 22 2010 14 654 519900 4815206 279 40
0:00:54 3/14/2012 3 14 2012 0 657 521040 4815210 276 40
4:00:44 3/16/2011 3 16 2011 4 641 520520 4815208 277 40
12:20:26 12/30/2013 12 30 2013 12 657 519877 4815206 279 40
8:00:53 4/7/2013 4 7 2013 8 679 520707 4815209 277 40
0:02:07 2/22/2014 2 22 2014 0 916 520783 4815209 277 40
4:00:53 2/21/2014 2 21 2014 4 914 520699 4815209 277 40
22:00:56 11/21/2010 11 21 2010 22 654 520586 4815209 277 40
16:00:55 12/22/2010 12 22 2010 16 641 519929 4815207 279 40
17:16:41 12/25/2012 12 25 2012 17 641 519926 4815207 279 40
22:00:18 4/12/2009 4 12 2009 22 634 520920 4815210 276 40
1:32:25 4/17/2014 4 17 2014 1 657 521049 4815210 276 40
18:00:53 1/3/2010 1 3 2010 18 640 520782 4815209 277 40
0:00:38 3/28/2012 3 28 2012 0 673 519691 4815206 279 40
2:00:44 3/15/2013 3 15 2013 2 657 520083 4815208 278 40
8:00:37 4/27/2008 4 27 2008 8 636 520776 4815210 277 40
6:20:25 4/26/2014 4 26 2014 6 657 519717 4815207 279 40
10:00:53 3/18/2009 3 18 2009 10 639 520555 4815209 277 40
22:00:55 3/11/2012 3 11 2012 22 657 521114 4815211 276 40
8:00:49 4/8/2011 4 8 2011 8 647 520660 4815210 277 40
2:00:48 3/24/2012 3 24 2012 2 675 519652 4815207 279 40
11:23:11 1/26/2013 1 26 2013 11 641 519759 4815207 279 40
2:01:11 2/21/2014 2 21 2014 2 914 520701 4815210 277 40
16:00:41 4/14/2011 4 14 2011 16 667 520569 4815210 277 40
22:00:24 12/27/2010 12 27 2010 22 653 520436 4815209 277 40
8:00:49 11/25/2010 11 25 2010 8 657 520138 4815209 278 40
2:01:18 2/13/2013 2 13 2013 2 657 520943 4815211 276 40
8:00:54 2/21/2014 2 21 2014 8 914 520700 4815211 277 40
10:00:53 3/14/2013 3 14 2013 10 657 520779 4815211 277 40
8:00:43 3/6/2011 3 6 2011 8 654 520731 4815211 277 40
18:50:26 3/5/2014 3 5 2014 18 657 520819 4815211 277 40
4:00:42 12/23/2010 12 23 2010 4 653 519369 4815207 280 40
18:00:53 3/21/2013 3 21 2013 18 677 520989 4815212 276 40
18:00:46 3/13/2013 3 13 2013 18 679 521116 4815212 276 40
20:00:53 2/7/2012 2 7 2012 20 657 520806 4815211 277 40
0:00:16 3/6/2010 3 6 2010 0 646 521103 4815212 276 40
10:00:44 3/14/2011 3 14 2011 10 657 520291 4815210 278 40
14:00:44 2/8/2012 2 8 2012 14 657 521008 4815212 276 40
8:00:14 12/10/2010 12 10 2010 8 653 520872 4815212 276 40
10:00:44 1/10/2014 1 10 2014 10 658 519854 4815209 279 40
12:00:27 2/7/2012 2 7 2012 12 657 520918 4815212 276 40
2:00:55 11/24/2010 11 24 2010 2 640 520701 4815212 277 40
10:00:47 1/15/2013 1 15 2013 10 657 519790 4815209 279 40
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4:00:54 3/29/2012 3 29 2012 4 674 519872 4815209 279 40
10:00:36 3/3/2009 3 3 2009 10 634 520245 4815210 278 40
8:00:41 11/26/2010 11 26 2010 8 657 519801 4815209 279 40
16:00:33 12/21/2010 12 21 2010 16 655 520358 4815211 278 40
20:00:53 1/15/2013 1 15 2013 20 675 521122 4815213 276 40
18:00:26 3/12/2012 3 12 2012 18 658 520801 4815212 277 40
14:00:48 3/18/2013 3 18 2013 14 658 520887 4815213 276 40
16:00:53 2/7/2009 2 7 2009 16 635 520853 4815213 276 40
6:00:44 3/16/2011 3 16 2011 6 641 520515 4815212 277 40
22:00:56 1/3/2010 1 3 2010 22 640 520783 4815213 277 40
16:00:49 2/28/2011 2 28 2011 16 647 520335 4815211 278 40
8:00:53 3/29/2012 3 29 2012 8 677 520708 4815213 277 40
8:00:54 3/25/2011 3 25 2011 8 657 520787 4815213 277 40
18:00:41 12/24/2010 12 24 2010 18 654 519619 4815209 279 40
22:00:47 12/25/2010 12 25 2010 22 653 519422 4815209 280 40
10:00:51 2/22/2010 2 22 2010 10 641 521016 4815214 276 40
2:00:51 3/28/2012 3 28 2012 2 671 519753 4815210 279 40
22:00:41 3/15/2012 3 15 2012 22 657 520794 4815213 277 40
16:01:21 4/26/2010 4 26 2010 16 657 519723 4815210 279 40
10:00:55 3/12/2009 3 12 2009 10 635 520921 4815214 276 40
22:00:48 2/1/2012 2 1 2012 22 657 520817 4815213 277 40
20:00:53 4/19/2012 4 19 2012 20 657 519782 4815210 279 40
20:01:17 3/18/2014 3 18 2014 20 914 520811 4815214 277 40
18:00:53 2/17/2010 2 17 2010 18 641 520890 4815214 276 40
10:00:53 4/18/2010 4 18 2010 10 643 520034 4815211 278 40
2:01:17 3/14/2012 3 14 2012 2 641 521366 4815216 275 40
2:00:28 3/15/2011 3 15 2011 2 641 521308 4815216 275 40
6:00:41 3/23/2012 3 23 2012 6 675 519759 4815211 279 40
6:01:15 2/15/2014 2 15 2014 6 671 520792 4815214 277 40
0:00:48 2/12/2010 2 12 2010 0 641 521198 4815215 276 40
7:29:25 12/13/2013 12 13 2013 7 657 519827 4815211 279 40
16:00:25 4/10/2010 4 10 2010 16 657 520179 4815212 278 40
16:00:44 1/18/2012 1 18 2012 16 658 520368 4815213 278 40
10:00:47 3/13/2011 3 13 2011 10 657 520075 4815212 278 40
18:00:45 2/18/2013 2 18 2013 18 665 519489 4815210 280 40
12:39:53 4/2/2014 4 2 2014 12 657 520459 4815213 277 40
10:00:55 3/14/2011 3 14 2011 10 641 520296 4815213 278 40
8:00:49 2/24/2012 2 24 2012 8 657 520178 4815213 278 40
8:00:36 4/14/2013 4 14 2013 8 671 520894 4815215 276 40
0:00:51 3/12/2011 3 12 2011 0 641 521304 4815216 275 40
22:01:22 12/29/2011 12 29 2011 22 657 520768 4815215 277 40
18:00:42 4/18/2012 4 18 2012 18 671 520986 4815215 276 40
10:00:36 3/19/2011 3 19 2011 10 653 520357 4815213 278 40
10:00:42 2/4/2013 2 4 2013 10 658 520794 4815215 277 40
16:00:43 1/24/2013 1 24 2013 16 658 519970 4815212 279 40
16:00:54 2/1/2012 2 1 2012 16 657 521026 4815216 276 40
18:00:42 3/30/2012 3 30 2012 18 674 520998 4815216 276 40
0:00:54 3/16/2011 3 16 2011 0 641 520515 4815214 277 40
12:01:24 2/21/2014 2 21 2014 12 671 520667 4815215 277 40
12:00:27 4/26/2008 4 26 2008 12 636 520481 4815214 277 40
17:54:24 2/3/2013 2 3 2013 17 641 521179 4815216 276 40
22:00:39 3/15/2011 3 15 2011 22 641 520521 4815214 277 40
4:00:47 3/20/2012 3 20 2012 4 657 520146 4815213 278 40
8:00:47 3/26/2011 3 26 2011 8 641 520812 4815215 277 40
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18:00:09 3/17/2011 3 17 2011 18 657 521014 4815216 276 40
22:00:27 4/17/2009 4 17 2009 22 639 519755 4815212 279 40
22:00:54 4/11/2011 4 11 2011 22 667 520071 4815213 278 40
6:00:51 2/21/2014 2 21 2014 6 914 520700 4815215 277 40
4:00:54 3/23/2012 3 23 2012 4 675 519753 4815212 279 40
8:00:20 4/18/2009 4 18 2009 8 634 520470 4815215 277 40
22:00:31 4/2/2009 4 2 2009 22 640 520687 4815215 277 40
22:00:53 3/22/2012 3 22 2012 22 675 519748 4815213 279 40
12:00:53 2/12/2013 2 12 2013 12 671 520984 4815216 276 40
6:00:54 4/4/2010 4 4 2010 6 657 521479 4815218 275 40
10:01:04 3/16/2011 3 16 2011 10 641 520516 4815215 277 40
18:00:47 4/3/2010 4 3 2010 18 657 521097 4815217 276 40
0:00:53 3/3/2011 3 3 2011 0 654 520321 4815214 278 40
6:02:12 2/2/2012 2 2 2012 6 657 520897 4815216 276 40
0:00:56 4/3/2009 4 3 2009 0 640 520688 4815216 277 40
10:00:42 3/12/2011 3 12 2011 10 641 520748 4815216 277 40
0:00:53 12/11/2010 12 11 2010 0 646 519640 4815213 279 40
4:00:42 12/25/2010 12 25 2010 4 654 519448 4815212 280 40
0:01:00 12/5/2010 12 5 2010 0 646 520791 4815216 277 40
0:00:41 11/22/2010 11 22 2010 0 654 520598 4815216 277 40
4:00:53 2/2/2012 2 2 2012 4 657 520896 4815217 276 40
12:00:55 2/15/2014 2 15 2014 12 671 520952 4815217 276 40
10:00:41 12/27/2010 12 27 2010 10 653 520594 4815216 277 40
22:00:32 1/25/2009 1 25 2009 22 634 519985 4815214 279 40
22:00:55 4/15/2011 4 15 2011 22 657 519703 4815213 279 40
10:00:41 3/18/2009 3 18 2009 10 635 520585 4815216 277 40
6:01:10 4/24/2010 4 24 2010 6 643 521280 4815218 275 40
2:00:25 1/15/2013 1 15 2013 2 657 519668 4815214 279 40
6:00:54 3/23/2012 3 23 2012 6 657 519775 4815214 279 40
12:00:50 4/17/2012 4 17 2012 12 658 520010 4815215 279 40
2:00:52 3/16/2011 3 16 2011 2 641 520515 4815216 277 40
20:00:23 3/9/2014 3 9 2014 20 914 519756 4815214 279 40
0:00:46 4/16/2011 4 16 2011 0 657 519703 4815214 279 40
12:00:57 2/18/2011 2 18 2011 12 647 520451 4815216 277 40
8:00:48 2/2/2012 2 2 2012 8 657 520897 4815218 276 40
16:00:53 2/23/2014 2 23 2014 16 671 520720 4815217 277 40
8:00:55 11/21/2010 11 21 2010 8 646 520108 4815215 278 40
16:00:47 3/24/2009 3 24 2009 16 641 519646 4815214 279 40
5:30:42 12/29/2012 12 29 2012 5 641 519932 4815215 279 40
14:00:53 3/19/2011 3 19 2011 14 647 520533 4815217 277 40
10:00:41 4/19/2012 4 19 2012 10 672 520187 4815216 278 40
16:00:48 12/28/2010 12 28 2010 16 657 519854 4815215 279 40
16:00:54 3/18/2013 3 18 2013 16 677 520940 4815219 276 40
18:00:53 3/22/2011 3 22 2011 18 657 520952 4815219 276 40
0:00:53 3/3/2011 3 3 2011 0 641 520328 4815217 278 40
17:04:26 12/22/2012 12 22 2012 17 641 519705 4815215 279 40
10:00:43 3/28/2009 3 28 2009 10 643 520264 4815217 278 40
14:00:41 4/1/2009 4 1 2009 14 643 521167 4815220 276 40
18:00:53 2/2/2010 2 2 2010 18 647 520354 4815217 278 40
12:23:47 12/31/2013 12 31 2013 12 657 519886 4815216 279 40
4:00:47 4/18/2009 4 18 2009 4 639 519636 4815215 279 40
6:00:54 4/1/2009 4 1 2009 6 640 520463 4815218 277 40
0:01:00 3/23/2012 3 23 2012 0 675 519746 4815216 279 40
0:00:48 1/26/2009 1 26 2009 0 634 519986 4815216 279 40
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10:00:41 3/12/2013 3 12 2013 10 657 520212 4815217 278 40
2:01:12 11/26/2010 11 26 2010 2 657 519431 4815215 280 40
18:00:53 3/27/2012 3 27 2012 18 673 520588 4815218 277 40
16:00:54 3/1/2014 3 1 2014 16 914 520909 4815219 276 40
20:00:22 1/4/2012 1 4 2012 20 657 519437 4815215 280 40
8:00:42 3/16/2011 3 16 2011 8 641 520515 4815218 277 40
6:00:48 4/4/2010 4 4 2010 6 656 521393 4815221 275 40
10:00:24 1/27/2013 1 27 2013 10 658 519985 4815217 279 40
20:00:54 2/1/2012 2 1 2012 20 657 520814 4815219 277 40
18:00:23 2/14/2012 2 14 2012 18 657 520457 4815218 277 40
16:01:23 3/29/2009 3 29 2009 16 640 520710 4815219 277 40
2:00:25 12/20/2010 12 20 2010 2 655 520866 4815220 276 40
0:00:41 12/25/2010 12 25 2010 0 654 519441 4815216 280 40
22:01:11 3/22/2012 3 22 2012 22 674 519741 4815216 279 40
17:12:54 1/23/2013 1 23 2013 17 641 519915 4815217 279 40
2:01:18 3/31/2013 3 31 2013 2 657 519679 4815216 279 40
4:00:55 2/16/2014 2 16 2014 4 914 519555 4815216 280 40
4:00:47 3/30/2009 3 30 2009 4 640 520796 4815220 277 40
4:00:48 3/23/2012 3 23 2012 4 657 519767 4815217 279 40
6:00:56 2/8/2010 2 8 2010 6 647 520557 4815219 277 40
8:01:23 3/20/2011 3 20 2011 8 653 520597 4815220 277 40
8:00:54 4/16/2011 4 16 2011 8 801 520631 4815220 277 40
2:00:25 1/14/2014 1 14 2014 2 658 519365 4815216 280 40
18:00:23 12/29/2010 12 29 2010 18 650 520217 4815219 278 40
6:30:42 2/13/2013 2 13 2013 6 641 520895 4815221 276 40
12:00:47 3/9/2011 3 9 2011 12 641 520563 4815220 277 40
22:00:43 1/2/2012 1 2 2012 22 657 519675 4815218 279 40
8:00:53 4/9/2011 4 9 2011 8 641 520409 4815220 278 40
12:00:41 12/27/2010 12 27 2010 12 653 520598 4815220 277 40
6:00:54 3/9/2009 3 9 2009 6 634 520149 4815219 278 40
14:00:47 1/17/2011 1 17 2011 14 655 520660 4815221 277 40
18:00:55 4/14/2011 4 14 2011 18 667 521245 4815223 275 40
12:01:17 2/13/2014 2 13 2014 12 671 520766 4815221 277 40
19:04:42 1/12/2014 1 12 2014 19 657 519423 4815217 280 40
14:00:42 2/14/2012 2 14 2012 14 657 520389 4815220 278 40
10:00:23 3/4/2014 3 4 2014 10 914 520302 4815220 278 40
10:00:53 2/16/2013 2 16 2013 10 665 520720 4815222 277 40
4:00:53 3/29/2011 3 29 2011 4 641 521067 4815223 276 40
12:00:23 3/8/2009 3 8 2009 12 635 520015 4815220 278 40
10:00:41 2/13/2013 2 13 2013 10 658 520950 4815223 276 40
6:00:53 2/24/2012 2 24 2012 6 657 520177 4815220 278 40
18:00:47 12/15/2010 12 15 2010 18 655 519982 4815220 279 40
12:00:26 2/1/2010 2 1 2010 12 647 520160 4815220 278 40
16:00:49 2/1/2010 2 1 2010 16 647 520160 4815220 278 40
4:00:43 2/13/2013 2 13 2013 4 658 520970 4815223 276 40
14:00:54 2/19/2011 2 19 2011 14 641 520307 4815221 278 40
0:00:46 4/22/2010 4 22 2010 0 656 521205 4815224 276 40
6:00:53 4/18/2009 4 18 2009 6 639 519636 4815219 279 40
22:00:47 3/29/2012 3 29 2012 22 665 519697 4815219 279 40
12:00:24 2/14/2012 2 14 2012 12 657 520385 4815222 278 40
4:00:53 4/30/2009 4 30 2009 4 639 521430 4815225 275 40
16:00:25 2/14/2012 2 14 2012 16 657 520391 4815222 278 40
2:00:26 12/4/2013 12 4 2013 2 671 520916 4815223 276 40
16:00:53 2/4/2010 2 4 2010 16 647 520188 4815221 278 40
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18:00:56 1/25/2009 1 25 2009 18 634 519983 4815221 279 40
14:00:47 2/9/2012 2 9 2012 14 657 520886 4815223 276 40
6:00:10 2/21/2014 2 21 2014 6 916 520766 4815223 277 40
0:45:56 1/7/2014 1 7 2014 0 657 519337 4815219 280 40
16:01:21 12/27/2010 12 27 2010 16 653 520593 4815223 277 40
10:01:23 4/3/2009 4 3 2009 10 641 520692 4815223 277 40
10:00:47 3/30/2010 3 30 2010 10 655 520554 4815223 277 40
8:00:27 3/15/2011 3 15 2011 8 657 520949 4815224 276 40
12:00:53 2/21/2012 2 21 2012 12 665 520284 4815222 278 40
12:00:44 4/17/2012 4 17 2012 12 665 520202 4815222 278 40
10:00:19 1/27/2011 1 27 2011 10 653 520412 4815223 278 40
1:08:43 3/11/2014 3 11 2014 1 657 520513 4815223 277 40
18:00:52 2/3/2010 2 3 2010 18 647 520164 4815222 278 40
10:00:48 2/16/2009 2 16 2009 10 635 520311 4815223 278 40
18:00:42 3/29/2011 3 29 2011 18 653 520774 4815224 277 40
10:00:54 2/13/2014 2 13 2014 10 914 520681 4815224 277 40
22:00:54 12/11/2010 12 11 2010 22 657 519680 4815221 279 40
10:00:48 2/1/2010 2 1 2010 10 647 520157 4815222 278 40
18:00:53 1/15/2013 1 15 2013 18 675 520879 4815225 276 40
6:00:42 2/13/2013 2 13 2013 6 658 520964 4815225 276 40
12:00:48 2/10/2013 2 10 2013 12 671 520837 4815225 276 40
18:15:56 1/9/2013 1 9 2013 18 641 520248 4815223 278 40
4:00:55 3/25/2012 3 25 2012 4 672 519651 4815221 279 40
12:00:48 1/22/2012 1 22 2012 12 657 519896 4815222 279 40
18:00:43 4/8/2011 4 8 2011 18 647 521110 4815226 276 40
14:00:44 4/1/2010 4 1 2010 14 654 520128 4815223 278 40
6:00:45 3/25/2012 3 25 2012 6 672 519649 4815222 279 40
18:00:28 1/28/2009 1 28 2009 18 634 520790 4815225 277 40
10:02:32 3/10/2009 3 10 2009 10 634 520742 4815225 277 40
18:00:54 3/5/2011 3 5 2011 18 641 520747 4815225 277 40
19:06:25 4/9/2014 4 9 2014 19 657 520815 4815226 277 40
6:00:41 2/16/2014 2 16 2014 6 914 519557 4815222 280 40
8:00:57 2/8/2010 2 8 2010 8 647 520553 4815225 277 40
8:00:20 3/30/2010 3 30 2010 8 655 520556 4815225 277 40
8:00:44 2/13/2013 2 13 2013 8 658 520968 4815226 276 40
18:00:53 3/8/2009 3 8 2009 18 634 519966 4815223 279 40
10:00:55 2/25/2012 2 25 2012 10 657 520630 4815225 277 40
10:00:23 2/21/2014 2 21 2014 10 916 520737 4815225 277 40
10:00:58 1/22/2012 1 22 2012 10 657 519896 4815223 279 40
6:00:53 4/1/2011 4 1 2011 6 657 520761 4815226 277 40
7:06:41 3/10/2014 3 10 2014 7 657 520453 4815225 277 40
18:00:39 3/20/2012 3 20 2012 18 665 520281 4815224 278 40
10:00:49 3/15/2013 3 15 2013 10 679 520817 4815226 277 40
6:00:54 2/10/2013 2 10 2013 6 671 520248 4815224 278 40
4:00:53 3/20/2011 3 20 2011 4 657 521086 4815227 276 40
6:00:48 3/16/2011 3 16 2011 6 657 520517 4815225 277 40
12:00:52 2/15/2013 2 15 2013 12 671 520629 4815226 277 40
18:00:48 1/18/2011 1 18 2011 18 653 520398 4815225 278 40
4:00:57 4/11/2011 4 11 2011 4 647 520793 4815226 277 40
12:00:41 3/19/2011 3 19 2011 12 647 520485 4815225 277 40
8:00:56 4/25/2010 4 25 2010 8 643 520137 4815224 278 40
18:00:23 12/17/2010 12 17 2010 18 654 519658 4815223 279 40
10:00:53 3/15/2009 3 15 2009 10 641 520595 4815226 277 40
8:00:45 2/10/2013 2 10 2013 8 671 520251 4815225 278 40
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8:00:55 3/15/2013 3 15 2013 8 679 520889 4815227 276 40
12:00:54 4/7/2013 4 7 2013 12 679 519992 4815225 279 40
2:00:43 4/30/2009 4 30 2009 2 639 521414 4815229 275 40
2:00:53 2/10/2013 2 10 2013 2 671 520249 4815225 278 40
4:00:14 3/9/2009 3 9 2009 4 634 520156 4815225 278 40
8:00:55 4/1/2011 4 1 2011 8 641 520509 4815226 277 40
4:00:57 4/1/2011 4 1 2011 4 641 521764 4815230 274 40
16:53:18 12/19/2012 12 19 2012 16 641 519979 4815225 279 40
18:01:12 2/11/2010 2 11 2010 18 641 520546 4815227 277 40
18:00:44 3/9/2014 3 9 2014 18 909 520047 4815225 278 40
14:00:23 2/1/2010 2 1 2010 14 647 520148 4815225 278 40
4:00:29 12/4/2010 12 4 2010 4 650 521255 4815229 275 40
18:00:46 3/23/2012 3 23 2012 18 672 519602 4815224 280 40
0:00:53 12/4/2010 12 4 2010 0 650 521252 4815229 275 40
8:00:23 12/12/2013 12 12 2013 8 914 519780 4815224 279 40
12:20:44 2/10/2013 2 10 2013 12 641 520829 4815228 276 40
12:00:53 1/27/2009 1 27 2009 12 634 520947 4815228 276 40
0:00:41 3/16/2011 3 16 2011 0 657 520510 4815227 277 40
7:09:42 3/11/2014 3 11 2014 7 657 520463 4815227 277 40
18:00:54 2/7/2012 2 7 2012 18 657 520779 4815228 277 40
6:00:54 1/19/2011 1 19 2011 6 655 520443 4815227 277 40
16:00:39 5/1/2011 5 1 2011 16 657 520362 4815226 278 40
2:00:54 3/16/2011 3 16 2011 2 657 520511 4815227 277 40
2:00:42 4/11/2011 4 11 2011 2 657 520985 4815228 276 40
10:01:20 3/11/2013 3 11 2013 10 657 520825 4815228 276 40
2:00:44 3/9/2009 3 9 2009 2 634 520171 4815226 278 40
16:00:53 3/8/2009 3 8 2009 16 634 519965 4815226 279 40
10:01:11 3/11/2011 3 11 2011 10 647 520894 4815229 276 40
2:00:49 4/12/2011 4 12 2011 2 667 520107 4815226 278 40
4:01:11 3/15/2011 3 15 2011 4 647 521069 4815229 276 40
12:03:04 3/11/2013 3 11 2013 12 677 520452 4815227 277 40
11:34:25 1/29/2013 1 29 2013 11 641 519913 4815226 279 40
23:25:17 1/26/2013 1 26 2013 23 641 519656 4815225 279 40
22:00:48 1/4/2012 1 4 2012 22 657 519430 4815224 280 40
18:00:20 12/4/2010 12 4 2010 18 653 520058 4815226 278 40
0:00:45 1/6/2011 1 6 2011 0 653 519463 4815225 280 40
14:00:15 3/12/2011 3 12 2011 14 641 520292 4815227 278 40
22:00:57 3/15/2011 3 15 2011 22 657 520515 4815228 277 40
8:01:14 3/21/2013 3 21 2013 8 658 520591 4815228 277 40
6:00:54 11/26/2010 11 26 2010 6 657 519658 4815225 279 40
0:00:42 3/18/2012 3 18 2012 0 658 520586 4815228 277 40
4:00:53 2/10/2013 2 10 2013 4 671 520248 4815227 278 40
2:00:55 3/20/2011 3 20 2011 2 641 521409 4815231 275 40
8:00:53 4/18/2012 4 18 2012 8 657 520066 4815227 278 40
14:00:47 1/27/2013 1 27 2013 14 658 520003 4815227 279 40
14:00:37 2/11/2011 2 11 2011 14 647 520954 4815230 276 40
14:00:43 1/21/2012 1 21 2012 14 658 519885 4815227 279 40
10:58:24 1/19/2013 1 19 2013 10 641 519733 4815226 279 40
12:00:56 3/12/2011 3 12 2011 12 641 520291 4815228 278 40
14:00:51 3/19/2011 3 19 2011 14 657 520359 4815228 278 40
4:00:55 3/16/2011 3 16 2011 4 657 520509 4815229 277 40
11:57:54 3/5/2013 3 5 2013 11 641 520650 4815229 277 40
4:00:54 4/3/2009 4 3 2009 4 640 520701 4815229 277 40
16:00:44 2/11/2011 2 11 2011 16 647 520953 4815230 276 40
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18:00:18 2/17/2012 2 17 2012 18 657 520572 4815229 277 40
12:00:42 2/15/2013 2 15 2013 12 658 520660 4815229 277 40
2:00:31 4/3/2009 4 3 2009 2 640 520702 4815229 277 40
6:00:54 2/14/2013 2 14 2013 6 671 520959 4815230 276 40
18:00:53 12/29/2010 12 29 2010 18 650 519919 4815227 279 40
12:00:46 2/3/2010 2 3 2010 12 646 520689 4815230 277 40
0:00:54 1/18/2011 1 18 2011 0 655 520895 4815230 276 40
8:02:11 3/15/2011 3 15 2011 8 647 520907 4815231 276 40
6:00:56 2/15/2012 2 15 2012 6 657 520598 4815230 277 40
2:00:53 12/16/2010 12 16 2010 2 655 519992 4815228 279 40
0:00:36 3/30/2012 3 30 2012 0 665 519697 4815228 279 40
16:00:47 2/25/2011 2 25 2011 16 641 521079 4815232 276 40
22:00:55 3/22/2012 3 22 2012 22 672 519692 4815228 279 40
18:00:55 3/22/2011 3 22 2011 18 657 521126 4815232 276 40
18:01:12 2/24/2014 2 24 2014 18 679 521233 4815233 275 40
16:00:53 12/7/2010 12 7 2010 16 646 520316 4815230 278 40
13:10:49 2/12/2014 2 12 2014 13 657 520920 4815232 276 40
0:00:54 4/26/2011 4 26 2011 0 665 521140 4815232 276 40
2:00:15 4/9/2012 4 9 2012 2 657 520744 4815231 277 40
10:00:48 2/9/2009 2 9 2009 10 635 520407 4815230 278 40
10:00:55 3/1/2011 3 1 2011 10 647 520461 4815230 277 40
8:00:37 3/11/2011 3 11 2011 8 647 520890 4815232 276 40
2:00:53 4/3/2011 4 3 2011 2 657 519679 4815228 279 40
12:00:27 3/17/2012 3 17 2012 12 658 519967 4815229 279 40
16:00:42 12/10/2010 12 10 2010 16 639 520461 4815231 277 40
12:00:36 2/7/2010 2 7 2010 12 646 520687 4815231 277 40
16:00:53 2/9/2009 2 9 2009 16 635 520267 4815230 278 40
18:00:42 3/22/2012 3 22 2012 18 673 519791 4815229 279 40
4:00:53 11/26/2010 11 26 2010 4 657 519661 4815229 279 40
12:00:47 1/5/2011 1 5 2011 12 641 520350 4815231 278 40
10:00:54 1/5/2011 1 5 2011 10 641 520356 4815231 278 40
12:00:42 12/7/2010 12 7 2010 12 657 520133 4815230 278 40
6:00:14 3/29/2011 3 29 2011 6 641 521068 4815233 276 40
18:00:54 3/17/2009 3 17 2009 18 638 521084 4815233 276 40
4:00:47 4/3/2009 4 3 2009 4 643 520804 4815232 277 40
2:00:55 4/1/2011 4 1 2011 2 801 521384 4815234 275 40
22:00:47 3/29/2012 3 29 2012 22 681 519666 4815229 279 40
12:00:23 1/27/2013 1 27 2013 12 658 520004 4815230 279 40
6:00:42 4/3/2009 4 3 2009 6 640 520701 4815232 277 40
10:00:54 12/31/2011 12 31 2011 10 657 519965 4815230 279 40
18:00:48 2/17/2009 2 17 2009 18 635 520022 4815230 278 40
20:00:36 3/13/2013 3 13 2013 20 671 520984 4815233 276 40
14:00:48 3/15/2011 3 15 2011 14 657 520316 4815231 278 40
2:01:17 5/5/2009 5 5 2009 2 639 519693 4815230 279 40
16:00:54 4/2/2010 4 2 2010 16 647 520116 4815231 278 40
2:00:53 11/23/2010 11 23 2010 2 657 520675 4815233 277 40
8:00:23 1/24/2011 1 24 2011 8 655 520804 4815233 277 40
12:00:47 4/20/2012 4 20 2012 12 657 520099 4815231 278 40
10:00:44 4/3/2009 4 3 2009 10 647 520664 4815233 277 40
8:00:53 1/19/2011 1 19 2011 8 655 520441 4815232 277 40
0:00:53 3/15/2011 3 15 2011 0 641 521084 4815234 276 40
16:00:26 2/3/2010 2 3 2010 16 646 520687 4815233 277 40
6:01:00 3/19/2014 3 19 2014 6 907 520701 4815233 277 40
2:00:53 4/1/2011 4 1 2011 2 661 521393 4815235 275 40
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10:00:53 2/15/2012 2 15 2012 10 657 520600 4815233 277 40
0:00:47 11/23/2010 11 23 2010 0 657 520673 4815233 277 40
12:00:44 3/29/2014 3 29 2014 12 679 520575 4815233 277 40
12:00:32 3/15/2009 3 15 2009 12 641 519913 4815231 279 40
18:00:53 2/17/2009 2 17 2009 18 635 520020 4815231 278 40
12:04:23 3/11/2013 3 11 2013 12 658 520542 4815233 277 40
0:00:54 12/14/2010 12 14 2010 0 641 520105 4815231 278 40
18:00:54 4/1/2009 4 1 2009 18 641 521247 4815235 275 40
10:00:51 3/19/2014 3 19 2014 10 914 520650 4815233 277 40
6:00:48 2/9/2009 2 9 2009 6 635 520267 4815232 278 40
0:00:56 11/22/2010 11 22 2010 0 801 520537 4815233 277 40
22:00:54 3/14/2011 3 14 2011 22 641 521085 4815235 276 40
14:00:53 2/7/2012 2 7 2012 14 657 520921 4815234 276 40
10:00:12 4/18/2012 4 18 2012 10 657 520078 4815232 278 40
22:00:49 3/5/2010 3 5 2010 22 646 521080 4815235 276 40
23:29:18 12/28/2012 12 28 2012 23 641 519918 4815231 279 40
16:00:54 4/2/2010 4 2 2010 16 643 520169 4815232 278 40
22:00:39 12/27/2010 12 27 2010 22 654 520454 4815233 277 40
12:01:23 3/19/2012 3 19 2012 12 657 520392 4815233 278 40
8:00:21 2/15/2012 2 15 2012 8 657 520600 4815234 277 40
20:00:54 12/11/2013 12 11 2013 20 914 519771 4815231 279 40
0:00:41 1/8/2010 1 8 2010 0 646 520776 4815234 277 40
12:01:11 1/25/2013 1 25 2013 12 675 520376 4815233 278 40
4:00:49 11/24/2010 11 24 2010 4 640 520712 4815234 277 40
16:00:47 4/10/2010 4 10 2010 16 643 520162 4815233 278 40
2:00:53 12/4/2010 12 4 2010 2 650 521235 4815236 275 40
18:00:47 4/5/2010 4 5 2010 18 654 520281 4815233 278 40
7:47:26 3/22/2014 3 22 2014 7 657 519979 4815232 279 40
0:00:48 3/30/2012 3 30 2012 0 681 519672 4815231 279 40
18:00:42 2/25/2009 2 25 2009 18 632 520640 4815234 277 40
10:00:35 3/16/2011 3 16 2011 10 657 520518 4815234 277 40
20:00:48 3/12/2013 3 12 2013 20 671 520818 4815235 277 40
14:00:50 12/27/2011 12 27 2011 14 658 520315 4815233 278 40
6:43:18 2/16/2013 2 16 2013 6 641 520116 4815233 278 40
10:00:53 12/7/2010 12 7 2010 10 657 520132 4815233 278 40
11:11:53 1/23/2013 1 23 2013 11 641 519932 4815232 279 40
16:01:35 2/28/2011 2 28 2011 16 638 520339 4815234 278 40
2:00:54 3/17/2012 3 17 2012 2 665 520782 4815235 277 40
8:00:49 3/16/2011 3 16 2011 8 657 520517 4815234 277 40
16:00:26 1/24/2013 1 24 2013 16 671 520024 4815233 278 40
22:00:55 1/7/2010 1 7 2010 22 646 520778 4815235 277 40
10:00:53 2/7/2010 2 7 2010 10 646 520685 4815235 277 40
10:00:47 4/18/2010 4 18 2010 10 656 520116 4815234 278 40
10:00:42 3/29/2014 3 29 2014 10 679 520575 4815235 277 40
10:00:40 3/28/2009 3 28 2009 10 640 520248 4815234 278 40
4:00:54 2/15/2012 2 15 2012 4 657 520598 4815235 277 40
18:00:48 4/13/2011 4 13 2011 18 667 519860 4815233 279 40
8:00:33 2/13/2013 2 13 2013 8 671 521000 4815237 276 40
18:00:14 3/29/2012 3 29 2012 18 673 519731 4815233 279 40
4:00:54 3/15/2011 3 15 2011 4 657 521068 4815237 276 40
22:00:54 4/5/2011 4 5 2011 22 657 520261 4815234 278 40
16:26:41 4/7/2013 4 7 2013 16 657 519993 4815234 279 40
12:00:48 12/22/2010 12 22 2010 12 653 519881 4815234 279 40
4:00:49 3/19/2014 3 19 2014 4 907 520702 4815236 277 40
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0:19:50 4/26/2014 4 26 2014 0 657 519656 4815233 279 40
19:24:25 12/11/2013 12 11 2013 19 657 519772 4815234 279 40
8:00:24 3/29/2012 3 29 2012 8 671 520676 4815236 277 40
18:00:37 3/22/2012 3 22 2012 18 674 519719 4815234 279 40
18:00:42 12/11/2010 12 11 2010 18 646 519669 4815233 279 40
2:00:54 4/4/2010 4 4 2010 2 656 521362 4815239 275 40
12:07:44 12/26/2013 12 26 2013 12 657 519975 4815235 279 40
7:40:25 4/19/2014 4 19 2014 7 657 519880 4815235 279 40
4:06:26 4/2/2013 4 2 2013 4 657 521534 4815240 275 40
2:00:47 3/19/2014 3 19 2014 2 907 520687 4815237 277 40
18:01:18 2/19/2013 2 19 2013 18 671 520619 4815237 277 40
22:00:50 4/2/2009 4 2 2009 22 643 520769 4815238 277 40
8:00:47 12/24/2010 12 24 2010 8 655 519991 4815235 279 40
16:00:55 4/19/2012 4 19 2012 16 665 520209 4815236 278 40
8:00:39 4/8/2012 4 8 2012 8 657 519997 4815235 279 40
22:00:43 3/19/2012 3 19 2012 22 665 520946 4815239 276 40
12:00:42 3/12/2011 3 12 2011 12 657 520295 4815237 278 40
22:00:54 3/23/2012 3 23 2012 22 675 519818 4815235 279 40
23:21:47 1/25/2013 1 25 2013 23 641 519925 4815236 279 40
22:00:55 3/22/2012 3 22 2012 22 673 519779 4815235 279 40
14:01:46 1/18/2012 1 18 2012 14 657 520358 4815237 278 40
10:00:36 12/22/2010 12 22 2010 10 653 519881 4815236 279 40
18:00:54 5/7/2008 5 7 2008 18 634 520877 4815239 276 40
4:00:54 4/7/2010 4 7 2010 4 643 521244 4815240 275 40
0:00:53 1/8/2009 1 8 2009 0 634 521028 4815239 276 40
16:00:41 3/28/2014 3 28 2014 16 914 520188 4815237 278 40
16:00:44 11/30/2011 11 30 2011 16 655 519725 4815236 279 40
8:00:42 2/10/2009 2 10 2009 8 635 520366 4815238 278 40
6:00:54 3/15/2011 3 15 2011 6 647 521072 4815240 276 40
22:00:42 12/29/2010 12 29 2010 22 650 519910 4815237 279 40
8:00:53 4/15/2011 4 15 2011 8 647 520460 4815238 277 40
2:00:49 2/11/2010 2 11 2010 2 641 519676 4815236 279 40
10:00:42 3/28/2011 3 28 2011 10 653 520531 4815239 277 40
10:00:49 4/19/2009 4 19 2009 10 639 520120 4815238 278 40
12:00:50 1/5/2012 1 5 2012 12 657 520007 4815237 279 40
10:00:41 3/8/2012 3 8 2012 10 657 520992 4815240 276 40
10:00:54 2/3/2010 2 3 2010 10 646 520682 4815239 277 40
12:01:21 4/13/2013 4 13 2013 12 671 520346 4815239 278 40
10:00:48 2/10/2013 2 10 2013 10 657 520169 4815238 278 40
10:00:47 4/1/2009 4 1 2009 10 641 521052 4815241 276 40
2:00:28 2/27/2009 2 27 2009 2 632 521021 4815241 276 40
4:00:54 2/13/2013 2 13 2013 4 671 520994 4815241 276 40
2:00:42 3/15/2011 3 15 2011 2 657 521081 4815241 276 40
6:01:11 12/15/2010 12 15 2010 6 641 519978 4815238 279 40
10:00:55 2/10/2013 2 10 2013 10 671 520263 4815239 278 40
10:01:27 1/25/2013 1 25 2013 10 675 520382 4815239 278 40
22:00:53 3/9/2014 3 9 2014 22 914 520046 4815238 278 40
0:00:48 4/1/2011 4 1 2011 0 659 521068 4815241 276 40
14:00:48 4/9/2009 4 9 2009 14 641 521073 4815241 276 40
6:00:53 3/6/2010 3 6 2010 6 646 521060 4815241 276 40
0:00:42 3/31/2011 3 31 2011 0 661 520806 4815241 277 40
6:00:54 2/13/2013 2 13 2013 6 671 520993 4815241 276 40
14:00:54 3/12/2011 3 12 2011 14 657 520293 4815239 278 40
12:01:23 12/12/2010 12 12 2010 12 646 519825 4815238 279 40
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4:00:54 12/15/2010 12 15 2010 4 641 519980 4815238 279 40
7:04:24 4/9/2014 4 9 2014 7 657 520810 4815241 277 40
22:00:15 3/31/2011 3 31 2011 22 659 521067 4815242 276 40
0:00:51 3/17/2012 3 17 2012 0 665 520779 4815241 277 40
16:01:17 2/21/2012 2 21 2012 16 657 520330 4815240 278 40
18:00:56 4/4/2009 4 4 2009 18 641 521070 4815242 276 40
18:00:54 5/10/2011 5 10 2011 18 665 520875 4815241 276 40
18:00:48 2/25/2010 2 25 2010 18 641 521191 4815242 276 40
12:00:55 2/11/2010 2 11 2010 12 641 519993 4815239 279 40
8:00:56 2/24/2014 2 24 2014 8 914 520503 4815240 277 40
2:00:53 4/3/2009 4 3 2009 2 643 520792 4815241 277 40
6:01:11 3/30/2010 3 30 2010 6 654 521688 4815244 274 40
18:00:23 3/5/2010 3 5 2010 18 646 521077 4815242 276 40
18:00:43 3/11/2011 3 11 2011 18 657 520832 4815241 276 40
10:01:23 3/6/2012 3 6 2012 10 641 520694 4815241 277 40
0:00:23 4/3/2009 4 3 2009 0 643 520770 4815241 277 40
18:00:54 3/19/2011 3 19 2011 18 657 521131 4815242 276 40
5:29:43 1/28/2013 1 28 2013 5 641 519485 4815238 280 40
2:00:54 1/15/2011 1 15 2011 2 653 520449 4815241 277 40
14:00:43 4/17/2012 4 17 2012 14 665 520232 4815240 278 40
10:00:42 1/5/2012 1 5 2012 10 657 520001 4815239 279 40
16:00:47 1/18/2011 1 18 2011 16 654 520363 4815241 278 40
12:00:11 1/30/2009 1 30 2009 12 635 520266 4815240 278 40
14:00:50 3/19/2012 3 19 2012 14 657 520372 4815241 278 40
12:00:39 4/26/2010 4 26 2010 12 657 519896 4815239 279 40
13:34:48 4/17/2014 4 17 2014 13 657 520367 4815241 278 40
2:00:26 3/8/2009 3 8 2009 2 634 520361 4815241 278 40
18:00:53 4/20/2009 4 20 2009 18 639 520982 4815243 276 40
18:00:48 11/21/2010 11 21 2010 18 640 520093 4815240 278 40
18:00:56 12/3/2010 12 3 2010 18 641 519696 4815239 279 40
8:00:47 2/9/2009 2 9 2009 8 635 520243 4815241 278 40
2:00:43 3/28/2012 3 28 2012 2 672 519679 4815239 279 40
22:00:56 2/25/2009 2 25 2009 22 632 520633 4815242 277 40
22:00:54 3/16/2012 3 16 2012 22 665 520779 4815242 277 40
10:00:54 1/7/2012 1 7 2012 10 657 520032 4815240 278 40
12:02:26 2/21/2014 2 21 2014 12 657 520659 4815242 277 40
2:01:17 3/6/2010 3 6 2010 2 646 521062 4815244 276 40
6:01:23 12/11/2010 12 11 2010 6 646 519711 4815239 279 40
16:00:48 2/17/2009 2 17 2009 16 635 520047 4815240 278 40
22:00:55 3/29/2012 3 29 2012 22 673 519728 4815240 279 40
2:00:14 1/8/2009 1 8 2009 2 634 521021 4815243 276 40
12:00:34 2/18/2011 2 18 2011 12 641 520550 4815242 277 40
12:00:11 12/31/2011 12 31 2011 12 657 519963 4815240 279 40
16:00:48 12/10/2010 12 10 2010 16 647 520383 4815242 278 40
2:00:55 2/21/2014 2 21 2014 2 679 520759 4815243 277 40
10:00:47 2/24/2012 2 24 2012 10 657 520387 4815242 278 40
2:01:13 3/19/2013 3 19 2013 2 657 519946 4815240 279 40
4:00:23 3/28/2012 3 28 2012 4 672 519679 4815240 279 40
10:00:15 1/17/2012 1 17 2012 10 657 520033 4815241 278 40
0:00:54 1/15/2011 1 15 2011 0 653 520449 4815242 277 40
12:21:17 4/26/2014 4 26 2014 12 657 520181 4815241 278 40
2:00:53 4/17/2012 4 17 2012 2 665 520938 4815244 276 40
5:22:26 1/26/2013 1 26 2013 5 641 519496 4815239 280 40
8:00:53 4/1/2009 4 1 2009 8 643 520481 4815242 277 40
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18:00:24 4/20/2012 4 20 2012 18 665 520529 4815243 277 40
16:00:54 3/27/2011 3 27 2011 16 665 520817 4815244 277 40
0:01:20 3/10/2014 3 10 2014 0 914 520045 4815241 278 40
0:00:47 3/17/2011 3 17 2011 0 659 520558 4815243 277 40
4:00:56 3/6/2010 3 6 2010 4 646 521066 4815244 276 40
4:00:41 4/25/2008 4 25 2008 4 636 520936 4815244 276 40
16:00:42 3/17/2013 3 17 2013 16 677 520900 4815244 276 40
7:00:55 4/8/2014 4 8 2014 7 657 520872 4815244 276 40
10:01:12 12/14/2010 12 14 2010 10 641 519984 4815241 279 40
14:00:43 2/17/2009 2 17 2009 14 635 520094 4815242 278 40
10:00:44 2/26/2011 2 26 2011 10 641 520952 4815244 276 40
22:00:57 3/20/2013 3 20 2013 22 677 520108 4815242 278 40
18:00:42 12/11/2010 12 11 2010 18 657 519677 4815241 279 40
12:00:53 3/11/2013 3 11 2013 12 671 520461 4815243 277 40
22:00:48 4/25/2011 4 25 2011 22 665 521139 4815245 276 40
20:01:17 1/21/2013 1 21 2013 20 675 521059 4815245 276 40
12:39:12 1/15/2013 1 15 2013 12 641 519951 4815242 279 40
10:00:51 2/1/2012 2 1 2012 10 657 520840 4815244 276 40
12:00:25 4/3/2009 4 3 2009 12 647 520510 4815243 277 40
11:31:25 12/29/2012 12 29 2012 11 641 519943 4815242 279 40
18:00:47 2/8/2010 2 8 2010 18 647 521038 4815245 276 40
6:16:47 2/25/2014 2 25 2014 6 657 520909 4815245 276 40
0:00:50 12/12/2010 12 12 2010 0 646 519662 4815241 279 40
0:00:53 4/17/2012 4 17 2012 0 665 520938 4815245 276 40
18:00:43 12/13/2010 12 13 2010 18 641 520100 4815243 278 40
2:00:54 12/16/2010 12 16 2010 2 641 519971 4815242 279 40
10:00:44 2/21/2014 2 21 2014 10 909 520840 4815245 276 40
10:00:47 2/13/2013 2 13 2013 10 671 520967 4815245 276 40
10:47:25 4/13/2013 4 13 2013 10 657 520423 4815244 277 40
12:00:50 3/19/2011 3 19 2011 12 641 520536 4815244 277 40
2:00:53 2/16/2014 2 16 2014 2 914 519456 4815241 280 40
14:00:27 3/19/2011 3 19 2011 14 641 520536 4815244 277 40
12:00:53 3/29/2012 3 29 2012 12 665 520122 4815243 278 40
10:00:42 12/29/2011 12 29 2011 10 658 520379 4815244 278 40
10:00:43 3/28/2013 3 28 2013 10 657 520768 4815245 277 40
18:00:54 12/13/2010 12 13 2010 18 641 520111 4815243 278 40
12:00:53 12/24/2010 12 24 2010 12 653 520103 4815243 278 40
2:01:10 12/15/2010 12 15 2010 2 641 519968 4815243 279 40
14:00:56 2/3/2010 2 3 2010 14 646 520675 4815245 277 40
10:01:17 1/5/2011 1 5 2011 10 639 520383 4815244 278 40
11:19:18 12/26/2012 12 26 2012 11 641 519973 4815243 279 40
8:00:57 2/21/2014 2 21 2014 8 679 520760 4815246 277 40
18:01:50 2/15/2010 2 15 2010 18 641 521218 4815247 275 40
0:00:15 3/27/2012 3 27 2012 0 671 521014 4815246 276 40
0:56:25 4/7/2014 4 7 2014 0 657 520767 4815246 277 40
0:00:54 2/11/2010 2 11 2010 0 641 519698 4815242 279 40
14:00:16 2/21/2012 2 21 2012 14 665 520214 4815244 278 40
14:00:49 1/26/2011 1 26 2011 14 653 520239 4815244 278 40
10:00:49 4/25/2010 4 25 2010 10 657 520003 4815243 279 40
22:00:54 12/15/2010 12 15 2010 22 641 519980 4815243 279 40
0:01:20 3/7/2014 3 7 2014 0 914 520790 4815246 277 40
16:00:26 4/13/2013 4 13 2013 16 671 520480 4815245 277 40
18:00:56 3/29/2012 3 29 2012 18 681 519603 4815242 280 40
16:00:53 3/10/2011 3 10 2011 16 657 521141 4815247 276 40
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14:00:56 1/24/2013 1 24 2013 14 671 520039 4815244 278 40
6:00:42 2/27/2009 2 27 2009 6 632 521014 4815247 276 40
10:00:52 4/1/2010 4 1 2010 10 643 520157 4815245 278 40
16:00:49 4/10/2008 4 10 2008 16 634 520824 4815247 276 40
12:00:13 2/1/2012 2 1 2012 12 657 520990 4815248 276 40
8:00:24 2/16/2010 2 16 2010 8 641 521029 4815248 276 40
18:00:43 2/22/2009 2 22 2009 18 635 521015 4815248 276 40
12:00:54 1/21/2012 1 21 2012 12 657 519910 4815245 279 40
0:01:24 4/3/2011 4 3 2011 0 657 520285 4815246 278 40
18:00:54 2/8/2010 2 8 2010 18 647 521253 4815249 275 40
18:00:53 2/19/2010 2 19 2010 18 641 520472 4815247 277 40
10:01:23 2/21/2014 2 21 2014 10 671 520774 4815248 277 40
4:00:41 3/26/2012 3 26 2012 4 673 519768 4815245 279 40
0:00:38 2/24/2014 2 24 2014 0 909 520702 4815248 277 40
22:00:55 3/24/2012 3 24 2012 22 672 519699 4815245 279 40
6:00:54 2/21/2014 2 21 2014 6 679 520760 4815248 277 40
14:02:25 2/18/2014 2 18 2014 14 671 520797 4815248 277 40
10:00:42 3/22/2012 3 22 2012 10 663 520284 4815247 278 40
6:00:50 4/3/2009 4 3 2009 6 643 520792 4815249 277 40
22:00:55 4/16/2008 4 16 2008 22 632 521524 4815251 275 40
18:00:53 5/4/2011 5 4 2011 18 657 520928 4815249 276 40
8:00:48 12/11/2010 12 11 2010 8 646 519723 4815246 279 40
22:00:55 2/23/2014 2 23 2014 22 909 520704 4815249 277 40
0:00:13 4/12/2011 4 12 2011 0 667 520109 4815247 278 40
5:26:12 1/27/2013 1 27 2013 5 641 519680 4815246 279 40
0:00:53 12/11/2013 12 11 2013 0 671 520024 4815247 278 40
8:00:47 4/13/2011 4 13 2011 8 667 520389 4815248 278 40
2:01:18 2/21/2014 2 21 2014 2 909 520807 4815250 277 40
10:00:55 11/22/2010 11 22 2010 10 640 519975 4815247 279 40
6:00:31 3/26/2012 3 26 2012 6 673 519772 4815247 279 40
6:00:52 4/25/2008 4 25 2008 6 636 520935 4815250 276 40
12:00:41 3/23/2011 3 23 2011 12 657 519857 4815247 279 40
12:00:48 2/21/2014 2 21 2014 12 679 520695 4815250 277 40
14:01:12 2/12/2013 2 12 2013 14 671 520992 4815250 276 40
2:00:48 1/8/2011 1 8 2011 2 653 521237 4815251 275 40
22:00:53 3/27/2012 3 27 2012 22 672 519664 4815247 279 40
10:00:50 3/1/2011 3 1 2011 10 657 520508 4815249 277 40
0:00:33 3/28/2012 3 28 2012 0 672 519616 4815247 279 40
8:00:53 4/1/2011 4 1 2011 8 657 520556 4815250 277 40
0:00:42 1/4/2010 1 4 2010 0 640 520881 4815251 276 40
12:11:41 1/8/2013 1 8 2013 12 641 520816 4815250 277 40
14:00:47 4/10/2008 4 10 2008 14 634 520824 4815251 276 40
6:00:53 3/23/2012 3 23 2012 6 673 519798 4815247 279 40
0:00:26 2/9/2009 2 9 2009 0 635 520207 4815249 278 40
22:00:41 3/28/2011 3 28 2011 22 653 521034 4815251 276 40
2:00:42 3/25/2012 3 25 2012 2 672 519632 4815247 279 40
0:00:47 3/17/2011 3 17 2011 0 647 520585 4815250 277 40
18:00:53 3/23/2012 3 23 2012 18 673 519802 4815248 279 40
14:00:58 3/29/2014 3 29 2014 14 679 520645 4815250 277 40
4:00:56 1/8/2011 1 8 2011 4 653 521235 4815252 275 40
22:00:54 1/7/2009 1 7 2009 22 634 521026 4815252 276 40
6:00:48 3/16/2009 3 16 2009 6 638 520321 4815249 278 40
8:00:31 4/3/2009 4 3 2009 8 643 520786 4815251 277 40
10:00:56 1/6/2010 1 6 2010 10 646 520195 4815249 278 40
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6:00:49 4/9/2010 4 9 2010 6 801 521061 4815252 276 40
14:00:26 1/18/2012 1 18 2012 14 665 520405 4815250 278 40
20:00:53 2/23/2014 2 23 2014 20 909 520693 4815251 277 40
8:00:56 4/11/2010 4 11 2010 8 657 519810 4815249 279 40
10:00:20 5/1/2010 5 1 2010 10 646 520262 4815250 278 40
18:01:07 1/21/2013 1 21 2013 18 675 521054 4815252 276 40
2:00:41 3/14/2011 3 14 2011 2 657 521094 4815252 276 40
4:00:51 2/21/2014 2 21 2014 4 679 520753 4815251 277 40
4:00:53 2/24/2014 2 24 2014 4 914 520530 4815251 277 40
8:00:44 12/15/2010 12 15 2010 8 655 520192 4815250 278 40
22:00:56 12/4/2010 12 4 2010 22 646 520206 4815250 278 40
6:00:53 3/24/2009 3 24 2009 6 641 520231 4815250 278 40
18:01:22 11/28/2011 11 28 2011 18 655 520393 4815251 278 40
14:00:53 3/10/2011 3 10 2011 14 641 520957 4815252 276 40
10:00:53 1/4/2012 1 4 2012 10 657 519949     4815249 279     40
6:00:23 4/26/2008       4       26      2008    6       636     521041  4815253 276     40
14:00:43        1/24/2013       1       24      2013    14      658     519958  4815249 279     40
16:00:55        3/19/2011       3       19      2011    16      657     520466  4815251 277     40
8:00:55 4/1/2009        4       1       2009    8       639     520534  4815251 277     40
14:01:09        4/17/2010       4       17      2010    14      643     520111  4815250 278     40
10:00:53        3/7/2014        3       7       2014    10      914     520642  4815252 277     40
16:00:55        2/20/2014       2       20      2014    16      909     520822  4815252 276     40
2:00:33 4/26/2008       4       26      2008    2       636     521037  4815253 276     40
18:00:47        2/8/2009        2       8       2009    18      635     520208  4815251 278     40
10:01:11        1/17/2012       1       17      2012    10      641     520025  4815250 278     40
10:00:27        4/17/2012       4       17      2012    10      671     520096  4815250 278     40
22:00:54        4/2/2011        4       2       2011    22      657     520305  4815251 278     40
16:00:42        3/29/2014       3       29      2014    16      679     520655  4815252 277     40
18:00:47        3/13/2011       3       13      2011    18      657     520847  4815253 276     40
16:01:01        3/17/2013       3       17      2013    16      671     520940  4815253 276     40
8:00:24 3/29/2014       3       29      2014    8       679     520667  4815252 277     40
10:00:48        1/30/2009       1       30      2009    10      634     521026  4815254 276     40
4:00:49 4/26/2008       4       26      2008    4       636     521040  4815254 276     40
18:00:45        3/5/2010        3       5       2010    18      641     521150  4815254 276     40
0:00:21 4/13/2008       4       13      2008    0       634     521481  4815255 275     40
2:00:54 2/23/2010       2       23      2010    2       641     521215  4815254 276     40
22:00:44        3/1/2011        3       1       2011    22      646     520191  4815251 278     40
18:00:49        1/12/2014       1       12      2014    18      658     519430  4815249 280     40
22:00:47        12/10/2013      12      10      2013    22      671     520020  4815251 278     40
22:00:48        3/10/2014       3       10      2014    22      914     520471  4815252 277     40
10:01:48        12/30/2011      12      30      2011    10      641     520085  4815251 278     40
10:00:53        11/26/2011      11      26      2011    10      655     520099  4815251 278     40
14:00:44        4/7/2008        4       7       2008    14      634     520823  4815254 276     40
8:00:47 3/15/2013       3       15      2013    8       677     520690  4815253 277     40
12:00:42        12/14/2010      12      14      2010    12      641     519980  4815251 279     40
18:00:41        4/10/2008       4       10      2008    18      634     520826  4815254 276     40
18:02:09        5/24/2010       5       24      2010    18      639     521902  4815257 274     40
8:00:47 4/14/2012       4       14      2012    8       674     520325  4815253 278     40
10:00:54        1/30/2009 1 30 2009 10 635 521028 4815255 276 40
18:00:48 12/11/2010 12 11 2010 18 657 519759 4815251 279 40
19:31:26 4/16/2014 4 16 2014 19 657 520822 4815254 276 40
16:00:44 12/21/2010 12 21 2010 16 641 520377 4815253 278 40
2:01:12 12/14/2010 12 14 2010 2 641 520101 4815252 278 40
6:00:35 3/21/2012 3 21 2012 6 657 520278 4815253 278 40
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14:00:41 3/29/2012 3 29 2012 14 665 520109 4815252 278 40
18:00:53 1/7/2009 1 7 2009 18 634 521029 4815255 276 40
0:00:54 3/25/2012 3 25 2012 0 672 519672 4815251 279 40
22:00:53 3/21/2012 3 21 2012 22 663 519842 4815252 279 40
22:00:55 12/11/2010 12 11 2010 22 646 519661 4815251 279 40
6:01:12 3/30/2010 3 30 2010 6 650 521709 4815258 274 40
10:00:42 2/16/2013 2 16 2013 10 658 520768 4815255 277 40
10:00:42 2/10/2013 2 10 2013 10 658 520252 4815253 278 40
0:00:55 4/28/2011 4 28 2011 0 654 520960 4815255 276 40
10:00:47 12/24/2010 12 24 2010 10 653 520097 4815253 278 40
12:00:54 2/11/2011 2 11 2011 12 647 520800 4815255 277 40
6:00:54 3/14/2011 3 14 2011 6 657 521097 4815256 276 40
14:00:53 12/15/2010 12 15 2010 14 646 520326 4815254 278 40
16:01:06 2/28/2011 2 28 2011 16 646 520369 4815254 278 40
4:00:48 3/24/2009 3 24 2009 4 641 520233 4815254 278 40
18:00:38 1/18/2011 1 18 2011 18 653 520369 4815254 278 40
2:00:55 1/4/2010 1 4 2010 2 640 520908 4815256 276 40
4:00:54 4/12/2011 4 12 2011 4 641 519687 4815252 279 40
0:00:53 12/15/2010 12 15 2010 0 641 519983 4815253 279 40
10:01:05 3/1/2011 3 1 2011 10 641 520512 4815255 277 40
10:00:49 5/3/2010 5 3 2010 10 657 520329 4815255 278 40
14:00:42 1/17/2012 1 17 2012 14 657 519997 4815254 279 40
6:00:53 4/6/2010 4 6 2010 6 654 519799 4815253 279 40
6:01:23 12/9/2013 12 9 2013 6 914 520279 4815254 278 40
0:00:56 4/10/2009 4 10 2009 0 639 521644 4815259 274 40
14:00:21 2/1/2012 2 1 2012 14 657 520988 4815257 276 40
18:01:31 1/26/2010 1 26 2010 18 646 521024 4815257 276 40
22:00:55 3/1/2011 3 1 2011 22 657 520204 4815255 278 40
18:00:41 3/22/2012 3 22 2012 18 674 519723 4815253 279 40
0:00:47 3/30/2012 3 30 2012 0 673 519725 4815253 279 40
2:00:25 4/17/2012 4 17 2012 2 658 520983 4815257 276 40
2:00:49 3/20/2012 3 20 2012 2 641 520469 4815256 277 40
10:00:24 4/1/2010 4 1 2010 10 654 520311 4815255 278 40
18:00:53 1/31/2013 1 31 2013 18 657 520321 4815255 278 40
2:01:20 1/20/2012 1 20 2012 2 641 519948 4815254 279 40
0:00:23 2/26/2009 2 26 2009 0 632 520640 4815256 277 40
0:00:55 4/15/2008 4 15 2008 0 634 520985 4815258 276 40
14:00:54 4/2/2010 4 2 2010 14 643 520158 4815255 278 40
10:00:54 3/11/2013 3 11 2013 10 679 520841 4815257 276 40
14:01:24 12/14/2010 12 14 2010 14 641 519981 4815255 279 40
22:01:24 4/23/2010 4 23 2010 22 656 521350 4815259 275 40
3:00:53 4/9/2010 4 9 2010 3 801 521062 4815258 276 40
4:00:51 2/16/2010 2 16 2010 4 641 521031 4815258 276 40
12:00:38 3/18/2009 3 18 2009 12 638 520303 4815256 278 40
4:01:06 3/27/2008 3 27 2008 4 637 521176 4815259 276 40
12:00:48 4/6/2011 4 6 2011 12 641 520327 4815256 278 40
22:00:49 11/23/2010 11 23 2010 22 640 521052 4815258 276 40
17:20:18 12/26/2012 12 26 2012 17 641 519971 4815255 279 40
1:56:25 11/22/2013 11 22 2013 1 657 520736 4815257 277 40
22:00:53 3/25/2012 3 25 2012 22 673 519805 4815255 279 40
2:00:55 3/17/2011 3 17 2011 2 647 520581 4815257 277 40
7:22:56 3/15/2014 3 15 2014 7 657 520180 4815256 278 40
12:00:50 4/1/2009 4 1 2009 12 640 520960 4815258 276 40
4:00:42 3/14/2011 3 14 2011 4 657 521095 4815259 276 40
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0:00:42 3/20/2011 3 20 2011 0 641 521412 4815260 275 40
22:00:53 2/8/2009 2 8 2009 22 635 520205 4815256 278 40
6:00:19 2/16/2010 2 16 2010 6 641 521032 4815259 276 40
0:00:54 3/22/2012 3 22 2012 0 663 519847 4815255 279 40
12:38:14 1/4/2014 1 4 2014 12 657 519664 4815255 279 40
2:00:56 2/24/2014 2 24 2014 2 909 520710 4815258 277 40
16:00:26 4/1/2009 4 1 2009 16 641 521171 4815259 276 40
12:00:32 12/23/2010 12 23 2010 12 641 519980 4815256 279 40
18:01:33 12/30/2011 12 30 2011 18 641 519882 4815256 279 40
8:00:54 4/26/2008 4 26 2008 8 636 520752 4815258 277 40
14:00:54 1/18/2011 1 18 2011 14 653 520377 4815257 278 40
4:00:54 3/23/2012 3 23 2012 4 673 519773 4815256 279 40
22:00:31 2/10/2010 2 10 2010 22 641 519688 4815255 279 40
18:00:37 1/15/2011 1 15 2011 18 653 520315 4815257 278 40
18:00:54 12/11/2010 12 11 2010 18 646 519675 4815256 279 40
12:00:19 4/9/2010 4 9 2010 12 653 520384 4815258 278 40
6:00:32 3/1/2014 3 1 2014 6 914 521493 4815261 275 40
2:00:52 12/12/2010 12 12 2010 2 646 519667 4815256 279 40
0:00:33 4/3/2011 4 3 2011 0 653 520271 4815257 278 40
8:00:33 12/4/2010 12 4 2010 8 641 520432 4815258 277 40
16:00:25 12/24/2010 12 24 2010 16 653 520060 4815257 278 40
8:01:11 12/15/2010 12 15 2010 8 641 519978 4815257 279 40
0:00:41 3/24/2012 3 24 2012 0 675 519753 4815256 279 40
20:00:24 4/2/2014 4 2 2014 20 914 519782 4815256 279 40
10:00:56 3/23/2011 3 23 2011 10 657 519881 4815257 279 40
0:00:42 4/17/2012 4 17 2012 0 658 520981 4815260 276 40
0:00:50 4/17/2012 4 17 2012 0 671 520987 4815260 276 40
14:00:56 12/24/2010 12 24 2010 14 653 520065 4815258 278 40
10:00:36 2/11/2010 2 11 2010 10 641 519969 4815257 279 40
2:00:47 3/27/2012 3 27 2012 2 671 521042 4815261 276 40
16:00:53 2/17/2012 2 17 2012 16 657 520689 4815260 277 40
6:00:36 2/24/2014 2 24 2014 6 914 520522 4815259 277 40
18:00:48 4/6/2008 4 6 2008 18 634 521088 4815261 276 40
2:01:12 2/21/2014 2 21 2014 2 916 520806 4815260 277 40
10:00:54 4/15/2011 4 15 2011 10 657 520228 4815259 278 40
10:01:11 1/22/2012 1 22 2012 10 658 519979 4815258 279 40
20:00:53 2/14/2012 2 14 2012 20 657 520462 4815259 277 40
12:00:42 1/24/2013 1 24 2013 12 658 519954 4815258 279 40
4:00:56 3/16/2009 3 16 2009 4 638 520321 4815259 278 40
14:00:48 12/23/2010 12 23 2010 14 641 519972 4815258 279 40
12:00:47 2/6/2010 2 6 2010 12 641 520183 4815259 278 40
6:00:25 11/21/2010 11 21 2010 6 654 520206 4815259 278 40
22:00:53 4/27/2011 4 27 2011 22 654 520954 4815261 276 40
2:00:48 3/26/2011 3 26 2011 2 641 521177 4815262 276 40
2:01:23 3/27/2012 3 27 2012 2 641 521051 4815262 276 40
16:00:56 3/2/2012 3 2 2012 16 657 521104 4815262 276 40
0:00:53 12/16/2010 12 16 2010 0 641 519971 4815259 279 40
10:00:47 2/2/2010 2 2 2010 10 646 520637 4815261 277 40
6:00:48 12/4/2013 12 4 2013 6 908 520725 4815261 277 40
10:00:21 3/21/2012 3 21 2012 10 665 520488 4815260 277 40
0:00:36 4/6/2011 4 6 2011 0 657 520245 4815260 278 40
4:00:31 1/7/2010 1 7 2010 4 646 520663 4815261 277 40
6:00:50 2/10/2013 2 10 2013 6 658 520187 4815260 278 40
0:00:44 1/19/2011 1 19 2011 0 653 520365 4815260 278 40
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22:00:43 3/24/2012 3 24 2012 22 658 520652 4815261 277 40
6:00:41 1/8/2009 1 8 2009 6 634 520959 4815262 276 40
2:00:57 3/20/2011 3 20 2011 2 657 521132 4815263 276 40
18:01:23 11/21/2010 11 21 2010 18 646 520182 4815260 278 40
22:00:53 3/18/2011 3 18 2011 22 657 520729 4815261 277 40
14:00:54 5/1/2009 5 1 2009 14 639 520100 4815259 278 40
14:00:54 2/9/2013 2 9 2013 14 671 520287 4815260 278 40
20:00:40 3/23/2012 3 23 2012 20 665 519757 4815259 279 40
4:00:53 4/6/2010 4 6 2010 4 654 519796 4815259 279 40
0:15:13 12/29/2013 12 29 2013 0 657 519853 4815259 279 40
14:00:52 1/4/2012 1 4 2012 14 657 519961 4815259 279 40
13:44:42 4/20/2014 4 20 2014 13 657 520390 4815261 278 40
16:00:43 1/10/2012 1 10 2012 16 657 520339 4815261 278 40
10:00:44 1/16/2012 1 16 2012 10 657 520029 4815260 278 40
10:00:47 1/21/2012 1 21 2012 10 657 519948 4815260 279 40
14:00:48 2/21/2012 2 21 2012 14 657 520321 4815261 278 40
6:00:55 1/5/2010 1 5 2010 6 646 521085 4815263 276 40
0:01:09 3/25/2012 3 25 2012 0 674 519678 4815259 279 40
9:00:41 4/9/2010 4 9 2010 9 801 520810 4815263 277 40
22:00:56 4/2/2010 4 2 2010 22 656 521015 4815263 276 40
0:00:47 4/18/2009 4 18 2009 0 639 519637 4815259 279 40
12:00:53 2/17/2012 2 17 2012 12 657 520689 4815263 277 40
8:00:42 3/17/2011 3 17 2011 8 659 520915 4815263 276 40
6:00:30 12/28/2010 12 28 2010 6 657 521048 4815264 276 40
16:00:39 2/18/2011 2 18 2011 16 641 520546 4815263 277 40
4:00:49 12/28/2010 12 28 2010 4 657 521049 4815264 276 40
16:00:53 3/20/2012 3 20 2012 16 657 520303 4815262 278 40
8:00:53 3/9/2009 3 9 2009 8 635 520243 4815262 278 40
12:00:45 1/31/2013 1 31 2013 12 671 520223 4815262 278 40
10:00:48 3/6/2011 3 6 2011 10 647 520748 4815263 277 40
4:00:54 4/16/2009 4 16 2009 4 639 521141 4815265 276 40
14:00:56 1/3/2012 1 3 2012 14 657 520091 4815262 278 40
22:00:42 3/19/2011 3 19 2011 22 657 521127 4815265 276 40
18:00:53 2/10/2010 2 10 2010 18 641 519757 4815261 279 40
10:00:51 5/1/2010 5 1 2010 10 657 520197 4815262 278 40
10:00:54 4/26/2008 4 26 2008 10 636 520750 4815264 277 40
8:00:37 12/15/2010 12 15 2010 8 657 519994 4815262 279 40
8:00:51 1/4/2010 1 4 2010 8 647 521131 4815265 276 40
0:00:48 4/3/2014 4 3 2014 0 914 519778 4815261 279 40
22:00:42 3/3/2009 3 3 2009 22 635 520238 4815263 278 40
0:00:53 3/20/2011 3 20 2011 0 657 521126 4815265 276 40
12:00:41 3/10/2011 3 10 2011 12 641 520988 4815265 276 40
14:00:41 3/12/2013 3 12 2013 14 679 520960 4815265 276 40
10:00:48 3/28/2011 3 28 2011 10 657 520475 4815263 277 40
16:00:59 2/28/2011 2 28 2011 16 641 520360 4815263 278 40
16:01:11 3/27/2012 3 27 2012 16 673 520583 4815264 277 40
12:00:54 1/4/2012 1 4 2012 12 657 519962 4815262 279 40
6:00:47 3/16/2009 3 16 2009 6 639 520238 4815263 278 40
10:00:48 12/5/2010 12 5 2010 10 653 520696 4815264 277 40
2:00:42 4/17/2012 4 17 2012 2 671 520981 4815265 276 40
14:00:41 2/11/2011 2 11 2011 14 653 520801 4815265 277 40
10:01:11 2/10/2012 2 10 2012 10 657 520948 4815265 276 40
22:00:34 2/16/2011 2 16 2011 22 653 520454 4815264 277 40
2:00:56 12/5/2010 12 5 2010 2 646 520821 4815265 276 40
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6:00:49 2/26/2010 2 26 2010 6 641 521041 4815266 276 40
4:00:54 3/16/2009 3 16 2009 4 639 520241 4815263 278 40
0:00:50 2/21/2010 2 21 2010 0 641 521152 4815266 276 40
10:00:42 2/16/2013 2 16 2013 10 657 520269 4815264 278 40
4:00:47 3/25/2012 3 25 2012 4 674 519672 4815262 279 40
0:00:54 3/29/2011 3 29 2011 0 653 521031 4815266 276 40
6:00:56 4/16/2011 4 16 2011 6 657 520374 4815264 278 40
6:00:54 2/23/2010 2 23 2010 6 641 521144 4815266 276 40
0:00:12 3/6/2010 3 6 2010 0 641 521165 4815267 276 40
14:00:53 2/18/2011 2 18 2011 14 641 520546 4815265 277 40
10:00:54 12/31/2011 12 31 2011 10 641 519909 4815263 279 40
22:00:48 2/14/2012 2 14 2012 22 657 520468 4815265 277 40
17:40:26 12/31/2012 12 31 2012 17 641 519901 4815263 279 40
6:00:56 12/9/2013 12 9 2013 6 671 520490 4815265 277 40
8:00:55 12/28/2010 12 28 2010 8 657 520995 4815266 276 40
6:00:54 3/20/2012 3 20 2012 6 657 520084 4815263 278 40
2:00:37 3/17/2011 3 17 2011 2 653 520511 4815265 277 40
0:00:53 1/1/2011 1 1 2011 0 655 519613 4815262 279 40
12:23:11 1/11/2013 1 11 2013 12 641 519950 4815263 279 40
18:00:53 2/18/2014 2 18 2014 18 671 520791 4815266 277 40
16:00:48 4/20/2010 4 20 2010 16 656 520201 4815264 278 40
18:00:53 2/1/2012 2 1 2012 18 657 520875 4815266 276 40
22:00:47 2/4/2009 2 4 2009 22 635 520949 4815266 276 40
0:00:47 3/6/2010 3 6 2010 0 633 521133 4815267 276 40
22:00:55 1/18/2011 1 18 2011 22 653 520365 4815265 278 40
22:00:48 4/20/2012 4 20 2012 22 665 521012 4815267 276 40
8:00:42 4/16/2011 4 16 2011 8 657 520375 4815265 278 40
4:00:42 2/23/2010 2 23 2010 4 641 521142 4815267 276 40
4:00:22 12/15/2010 12 15 2010 4 657 519989 4815264 279 40
12:00:41 12/23/2010 12 23 2010 12 653 519961 4815264 279 40
12:00:56 12/24/2010 12 24 2010 12 655 520085 4815264 278 40
4:00:50 4/30/2010 4 30 2010 4 657 520824 4815267 276 40
10:00:42 4/8/2011 4 8 2011 10 647 520934 4815267 276 40
10:01:12 2/1/2013 2 1 2013 10 657 520334 4815265 278 40
6:00:47 3/25/2012 3 25 2012 6 674 519674 4815263 279 40
8:00:45 3/10/2011 3 10 2011 8 654 520501 4815266 277 40
16:55:54 1/18/2013 1 18 2013 16 641 519815 4815264 279 40
14:00:56 3/10/2014 3 10 2014 14 909 520411 4815266 278 40
0:00:54 12/21/2010 12 21 2010 0 641 521277 4815268 275 40
5:42:17 1/1/2013 1 1 2013 5 641 520022 4815265 278 40
14:00:41 12/21/2010 12 21 2010 14 641 520690 4815267 277 40
8:00:53 3/28/2011 3 28 2011 8 647 520773 4815267 277 40
10:00:47 2/21/2014 2 21 2014 10 679 520775 4815267 277 40
16:00:50 1/27/2013 1 27 2013 16 658 519921 4815264 279 40
8:00:56 12/9/2013 12 9 2013 8 914 520223 4815265 278 40
14:00:47 1/28/2013 1 28 2013 14 665 520432 4815266 277 40
16:00:31 3/26/2008 3 26 2008 16 637 521148 4815268 276 40
6:00:54 12/15/2010 12 15 2010 6 657 519989 4815265 279 40
18:00:44 1/5/2011 1 5 2011 18 653 519442 4815263 280 40
8:00:51 3/13/2013 3 13 2013 8 677 520642 4815267 277 40
6:00:53 3/15/2011 3 15 2011 6 657 521048 4815268 276 40
8:00:55 12/30/2010 12 30 2010 8 653 520066 4815265 278 40
12:00:23 3/2/2009 3 2 2009 12 635 520187 4815265 278 40
1:15:43 2/14/2014 2 14 2014 1 657 520080 4815265 278 40
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14:00:47 1/14/2012 1 14 2012 14 657 519990 4815265 279 40
18:00:47 3/18/2011 3 18 2011 18 657 520729 4815267 277 40
22:00:54 3/5/2010 3 5 2010 22 633 521133 4815269 276 40
18:00:54 4/9/2011 4 9 2011 18 647 519508 4815264 280 40
8:00:24 2/10/2013 2 10 2013 8 658 520188 4815266 278 40
0:00:55 3/10/2011 3 10 2011 0 641 520493 4815267 277 40
10:01:40 12/12/2010 12 12 2010 10 646 519814 4815265 279 40
18:00:54 3/31/2011 3 31 2011 18 641 521083 4815269 276 40
6:00:57 4/16/2009 4 16 2009 6 639 521140 4815269 276 40
2:00:56 4/12/2011 4 12 2011 2 641 519665 4815265 279 40
8:01:07 12/9/2013 12 9 2013 8 671 520489 4815267 277 40
22:01:00 12/3/2013 12 3 2013 22 671 520941 4815269 276 40
12:00:54 4/21/2013 4 21 2013 12 679 519770 4815265 279 40
22:00:26 4/2/2014 4 2 2014 22 914 519790 4815265 279 40
0:00:31 1/20/2012 1 20 2012 0 658 519937 4815266 279 40
2:00:48 3/25/2012 3 25 2012 2 674 519670 4815265 279 40
8:00:14 2/3/2012 2 3 2012 8 657 521139 4815269 276 40
16:00:55 1/15/2011 1 15 2011 16 653 520818 4815268 277 40
0:00:41 4/3/2010 4 3 2010 0 656 521009 4815269 276 40
22:00:54 3/5/2010 3 5 2010 22 641 521134 4815269 276 40
12:00:42 4/1/2010 4 1 2010 12 654 520325 4815267 278 40
14:00:42 2/17/2012 2 17 2012 14 657 520691 4815268 277 40
8:00:16 1/30/2013 1 30 2013 8 658 519431 4815265 280 40
12:00:41 5/1/2010 5 1 2010 12 657 520178 4815267 278 40
12:00:53 12/17/2010 12 17 2010 12 653 520201 4815267 278 40
0:00:54 3/11/2014 3 11 2014 0 914 520480 4815268 277 40
8:00:53 2/19/2014 2 19 2014 8 671 520802 4815269 277 40
12:00:42 2/11/2011 2 11 2011 12 653 520802 4815269 277 40
14:00:19 1/6/2010 1 6 2010 14 646 520144 4815267 278 40
8:00:47 2/12/2010 2 12 2010 8 641 521183 4815270 276 40
16:00:55 12/27/2010 12 27 2010 16 655 520576 4815268 277 40
10:00:55 4/14/2013 4 14 2013 10 671 520819 4815269 276 40
2:01:22 5/2/2010 5 2 2010 2 657 519753 4815266 279 40
16:01:17 2/17/2011 2 17 2011 16 647 520763 4815269 277 40
18:01:10 4/6/2011 4 6 2011 18 641 520057 4815267 278 40
8:00:45 3/29/2012 3 29 2012 8 679 520755 4815269 277 40
10:00:56 2/18/2012 2 18 2012 10 657 520597 4815268 277 40
0:00:55 1/8/2011 1 8 2011 0 653 521249 4815270 275 40
18:00:57 3/27/2012 3 27 2012 18 674 519709 4815266 279 40
18:00:49 3/31/2011 3 31 2011 18 653 520896 4815269 276 40
18:00:54 1/26/2010 1 26 2010 18 646 520933 4815270 276 40
16:00:41 1/18/2012 1 18 2012 16 665 520378 4815268 278 40
4:01:44 12/12/2010 12 12 2010 4 646 519675 4815266 279 40
14:00:23 3/2/2009 3 2 2009 14 635 520234 4815268 278 40
10:01:10 5/3/2010 5 3 2010 10 640 520514 4815269 277 40
16:00:54 1/27/2009 1 27 2009 16 634 521030 4815270 276 40
10:00:43 3/10/2011 3 10 2011 10 641 520658 4815269 277 40
8:00:55 4/3/2009 4 3 2009 8 641 520672 4815269 277 40
18:00:50 3/24/2012 3 24 2012 18 674 519733 4815266 279 40
22:00:56 3/25/2012 3 25 2012 22 665 521023 4815270 276 40
12:09:55 2/23/2014 2 23 2014 12 657 520329 4815268 278 40
6:00:47 2/18/2012 2 18 2012 6 657 520504 4815269 277 40
0:54:42 3/7/2014 3 7 2014 0 657 520755 4815270 277 40
12:00:42 2/9/2013 2 9 2013 12 671 520332 4815268 278 40
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10:54:33 1/18/2013 1 18 2013 10 641 519993 4815267 279 40
2:00:57 4/2/2009 4 2 2009 2 641 520854 4815270 276 40
4:00:48 1/8/2009 1 8 2009 4 634 521026 4815271 276 40
2:00:56 3/30/2012 3 30 2012 2 673 520090 4815268 278 40
22:00:54 12/18/2012 12 18 2012 22 674 520849 4815270 276 40
12:00:53 1/18/2012 1 18 2012 12 657 519966 4815267 279 40
12:00:54 2/23/2014 2 23 2014 12 909 520652 4815270 277 40
12:00:38 4/3/2009 4 3 2009 12 643 520522 4815269 277 40
18:00:47 3/5/2012 3 5 2012 18 657 521123 4815271 276 40
4:00:42 3/21/2012 3 21 2012 4 657 520261 4815269 278 40
1:05:53 3/10/2014 3 10 2014 1 657 520063 4815268 278 40
10:00:48 12/31/2011 12 31 2011 10 658 520068 4815268 278 40
0:00:38 3/26/2012 3 26 2012 0 672 521181 4815272 276 40
14:00:48 4/6/2011 4 6 2011 14 641 520326 4815269 278 40
0:00:47 3/28/2012 3 28 2012 0 671 519776 4815267 279 40
12:02:14 1/3/2012 1 3 2012 12 657 520092 4815268 278 40
2:00:54 3/6/2014 3 6 2014 2 914 520790 4815271 277 40
18:00:43 1/14/2011 1 14 2011 18 653 520417 4815270 277 40
18:01:08 1/17/2011 1 17 2011 18 655 520841 4815271 276 40
0:00:48 4/26/2011 4 26 2011 0 657 521109 4815272 276 40
6:00:49 1/30/2013 1 30 2013 6 658 519423 4815267 280 40
12:00:16 12/27/2010 12 27 2010 12 655 520602 4815270 277 40
12:00:42 4/14/2011 4 14 2011 12 654 520123 4815269 278 40
18:00:55 3/12/2012 3 12 2012 18 657 521116 4815272 276 40
10:00:50 4/3/2009 4 3 2009 10 643 520653 4815271 277 40
6:00:56 2/3/2012 2 3 2012 6 657 521144 4815272 276 40
10:00:55 2/19/2011 2 19 2011 10 647 520608 4815271 277 40
12:01:17 1/26/2011 1 26 2011 12 653 520197 4815269 278 40
2:00:55 3/30/2012 3 30 2012 2 681 520181 4815270 278 40
16:00:54 3/12/2013 3 12 2013 16 679 520965 4815272 276 40
22:00:38 4/2/2011 4 2 2011 22 653 520367 4815270 278 40
10:00:24 3/30/2012 3 30 2012 10 657 520305 4815270 278 40
8:00:52 2/6/2010 2 6 2010 8 641 520198 4815270 278 40
6:00:54 3/10/2011 3 10 2011 6 654 520805 4815272 277 40
16:00:41 2/18/2014 2 18 2014 16 671 520791 4815272 277 40
12:00:53 1/17/2012 1 17 2012 12 657 520052 4815270 278 40
8:00:49 1/7/2010 1 7 2010 8 646 520670 4815272 277 40
18:01:11 12/19/2010 12 19 2010 18 646 521066 4815273 276 40
6:00:54 3/12/2009 3 12 2009 6 641 520722 4815272 277 40
22:00:41 4/20/2012 4 20 2012 22 671 521061 4815273 276 40
22:00:25 3/27/2012 3 27 2012 22 671 519783 4815269 279 40
6:00:48 1/7/2010 1 7 2010 6 646 520685 4815272 277 40
0:20:41 1/11/2013 1 11 2013 0 641 519835 4815269 279 40
12:00:25 12/31/2011 12 31 2011 12 658 520074 4815270 278 40
18:00:53 11/29/2011 11 29 2011 18 655 519812 4815269 279 40
12:28:56 3/30/2014 3 30 2014 12 657 520929 4815273 276 40
12:00:17 1/23/2009 1 23 2009 12 635 521009 4815273 276 40
14:00:54 2/14/2011 2 14 2011 14 647 520303 4815271 278 40
8:01:12 12/9/2013 12 9 2013 8 908 521005 4815273 276 40
18:00:50 3/25/2011 3 25 2011 18 641 521187 4815274 276 40
22:00:54 11/21/2010 11 21 2010 22 640 520100 4815271 278 40
0:00:57 12/4/2013 12 4 2013 0 671 520922 4815273 276 40
12:00:54 1/22/2012 1 22 2012 12 658 519960 4815270 279 40
2:00:56 3/17/2013 3 17 2013 2 679 521688 4815276 274 40
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8:00:44 4/20/2010 4 20 2010 8 656 520181 4815271 278 40
10:01:18 12/17/2010 12 17 2010 10 653 520203 4815271 278 40
14:00:55 12/27/2010 12 27 2010 14 654 520500 4815272 277 40
14:00:54 3/11/2013 3 11 2013 14 677 520419 4815272 277 40
22:00:56 3/6/2014 3 6 2014 22 914 520092 4815271 278 40
10:00:33 4/20/2013 4 20 2013 10 679 520098 4815271 278 40
12:00:48 12/24/2010 12 24 2010 12 641 520101 4815271 278 40
8:00:42 4/17/2012 4 17 2012 8 658 520175 4815272 278 40
14:00:41 2/18/2011 2 18 2011 14 647 520590 4815273 277 40
8:00:41 4/10/2012 4 10 2012 8 665 520195 4815272 278 40
14:00:23 1/27/2009 1 27 2009 14 634 521025 4815275 276 40
2:00:26 3/9/2009 3 9 2009 2 635 520069 4815272 278 40
10:00:55 12/24/2010 12 24 2010 10 641 520104 4815272 278 40
22:00:53 12/13/2010 12 13 2010 22 641 520095 4815272 278 40
6:00:47 3/6/2014 3 6 2014 6 914 520799 4815274 277 40
22:00:42 1/5/2011 1 5 2011 22 653 519441 4815270 280 40
4:00:53 4/3/2009 4 3 2009 4 641 520674 4815274 277 40
4:00:42 3/12/2009 3 12 2009 4 641 520725 4815274 277 40
2:00:31 3/10/2011 3 10 2011 2 654 520801 4815274 277 40
18:00:47 3/23/2012 3 23 2012 18 673 519699 4815271 279 40
10:00:55 1/22/2012 1 22 2012 10 641 519941 4815272 279 40
14:00:41 3/11/2013 3 11 2013 14 671 520569 4815274 277 40
12:00:38 1/6/2010 1 6 2010 12 646 520153 4815272 278 40
4:01:17 2/18/2012 2 18 2012 4 657 520505 4815274 277 40
23:22:30 12/26/2012 12 26 2012 23 641 519958 4815272 279 40
6:00:41 3/9/2009 3 9 2009 6 635 520074 4815272 278 40
4:01:11 3/10/2011 3 10 2011 4 654 520803 4815275 277 40
10:00:54 2/21/2014 2 21 2014 10 914 520772 4815275 277 40
0:00:20 3/25/2012 3 25 2012 0 658 520602 4815274 277 40
8:00:53 3/24/2011 3 24 2011 8 657 520098 4815273 278 40
18:00:42 3/2/2011 3 2 2011 18 654 520349 4815274 278 40
8:00:47 12/12/2010 12 12 2010 8 646 519714 4815272 279 40
22:00:48 3/29/2011 3 29 2011 22 653 520809 4815275 277 40
5:23:13 12/27/2012 12 27 2012 5 641 519991 4815273 279 40
10:01:17 3/20/2012 3 20 2012 10 641 520378 4815274 278 40
16:00:47 2/28/2011 2 28 2011 16 639 520370 4815274 278 40
6:00:54 1/21/2012 1 21 2012 6 657 519904 4815273 279 40
8:00:48 3/11/2013 3 11 2013 8 679 520833 4815275 276 40
4:00:47 2/3/2012 2 3 2012 4 657 521149 4815276 276 40
2:00:48 11/24/2011 11 24 2011 2 647 520168 4815274 278 40
20:00:42 2/22/2014 2 22 2014 20 679 520693 4815275 277 40
10:01:17 4/3/2009 4 3 2009 10 639 520631 4815275 277 40
4:00:43 3/9/2009 3 9 2009 4 635 520076 4815274 278 40
2:00:37 2/18/2012 2 18 2012 2 657 520510 4815275 277 40
2:00:53 3/29/2014 3 29 2014 2 679 521601 4815278 275 40
11:39:26 12/31/2012 12 31 2012 11 641 519995 4815274 279 40
6:01:54 4/20/2012 4 20 2012 6 665 521037 4815277 276 40
6:00:42 2/6/2010 2 6 2010 6 641 520204 4815274 278 40
8:00:47 4/10/2010 4 10 2010 8 643 520207 4815274 278 40
2:00:53 4/10/2011 4 10 2011 2 657 519723 4815273 279 40
10:01:02 12/24/2010 12 24 2010 10 655 520084 4815274 278 40
10:00:54 2/15/2011 2 15 2011 10 653 520578 4815276 277 40
10:00:50 5/4/2009 5 4 2009 10 646 520276 4815275 278 40
4:00:47 2/10/2013 2 10 2013 4 658 520180 4815275 278 40
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14:00:54 1/20/2011 1 20 2011 14 653 521036 4815277 276 40
18:00:44 3/26/2008 3 26 2008 18 637 521149 4815278 276 40
10:52:23 12/19/2012 12 19 2012 10 641 520101 4815275 278 40
0:00:55 3/30/2011 3 30 2011 0 653 520802 4815277 277 40
12:01:23 3/4/2011 3 4 2011 12 647 520763 4815277 277 40
2:00:35 2/10/2013 2 10 2013 2 658 520182 4815275 278 40
6:00:53 12/12/2010 12 12 2010 6 646 519691 4815274 279 40
0:00:48 11/22/2010 11 22 2010 0 640 520103 4815275 278 40
12:01:07 2/2/2011 2 2 2011 12 653 521133 4815278 276 40
8:01:18 4/1/2009 4 1 2009 8 637 520605 4815276 277 40
12:00:53 2/3/2010 2 3 2010 12 647 520227 4815275 278 40
12:00:48 2/2/2010 2 2 2010 12 646 520636 4815277 277 40
0:00:48 4/3/2009 4 3 2009 0 641 520670 4815277 277 40
7:00:11 3/8/2014 3 8 2014 7 657 520792 4815277 277 40
18:00:51 11/29/2011 11 29 2011 18 655 520184 4815275 278 40
22:00:53 4/9/2011 4 9 2011 22 657 519721 4815274 279 40
2:00:53 3/18/2013 3 18 2013 2 658 521524 4815280 275 40
6:00:48 4/29/2010 4 29 2010 6 657 520917 4815278 276 40
22:00:46 4/1/2009 4 1 2009 22 640 521064 4815278 276 40
18:00:31 12/14/2010 12 14 2010 18 657 519978 4815275 279 40
8:00:30 3/21/2013 3 21 2013 8 677 520427 4815276 277 40
0:00:48 2/3/2012 2 3 2012 0 657 521149 4815279 276 40
14:00:53 1/18/2011 1 18 2011 14 655 520325 4815276 278 40
4:00:44 4/17/2008 4 17 2008 4 632 521149 4815279 276 40
4:00:54 1/30/2010 1 30 2010 4 646 520662 4815277 277 40
18:00:56 3/27/2012 3 27 2012 18 671 519782 4815275 279 40
8:00:55 2/18/2012 2 18 2012 8 657 520509 4815277 277 40
6:00:55 3/28/2012 3 28 2012 6 657 519794 4815275 279 40
12:00:44 2/20/2014 2 20 2014 12 671 520766 4815278 277 40
10:01:12 3/2/2011 3 2 2011 10 646 520322 4815277 278 40
10:00:47 1/29/2010 1 29 2010 10 646 520471 4815277 277 40
19:28:41 3/16/2014 3 16 2014 19 657 519823 4815275 279 40
2:00:47 3/27/2012 3 27 2012 2 681 521070 4815279 276 40
0:00:47 2/22/2014 2 22 2014 0 914 520689 4815278 277 40
8:00:35 1/8/2009 1 8 2009 8 634 520972 4815279 276 40
16:00:41 4/6/2011 4 6 2011 16 641 520286 4815277 278 40
8:00:41 3/3/2009 3 3 2009 8 635 520298 4815277 278 40
16:00:41 4/16/2010 4 16 2010 16 657 520258 4815277 278 40
14:00:33 2/6/2010 2 6 2010 14 641 520089 4815276 278 40
8:00:36 12/14/2010 12 14 2010 8 641 520047 4815276 278 40
16:00:53 3/11/2013 3 11 2013 16 677 520414 4815277 278 40
12:00:23 4/14/2010 4 14 2010 12 643 520917 4815279 276 40
18:00:55 3/23/2012 3 23 2012 18 663 519727 4815276 279 40
2:00:23 4/3/2009 4 3 2009 2 641 520671 4815278 277 40
0:00:47 4/2/2009 4 2 2009 0 640 521064 4815280 276 40
10:00:30 4/17/2012 4 17 2012 10 658 520158 4815277 278 40
10:00:53 4/1/2009 4 1 2009 10 647 521070 4815280 276 40
12:00:12 2/26/2009 2 26 2009 12 634 520752 4815279 277 40
2:01:42 2/15/2010 2 15 2010 2 641 521162 4815280 276 40
0:00:41 4/10/2011 4 10 2011 0 657 519720 4815276 279 40
10:00:57 12/27/2010 12 27 2010 10 655 520591 4815279 277 40
0:37:56 4/2/2014 4 2 2014 0 657 520563 4815279 277 40
23:09:25 1/22/2013 1 22 2013 23 641 519424 4815275 280 40
16:00:33 2/2/2010 2 2 2010 16 647 520372 4815278 278 40
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18:00:34 3/2/2009 3 2 2009 18 635 520178 4815278 278 40
4:00:54 3/6/2014 3 6 2014 4 914 520793 4815280 277 40
18:00:56 3/28/2012 3 28 2012 18 671 520080 4815277 278 40
14:00:22 1/14/2011 1 14 2011 14 653 520477 4815279 277 40
10:00:24 4/2/2009 4 2 2009 10 647 521047 4815280 276 40
0:00:54 4/6/2011 4 6 2011 0 653 520317 4815278 278 40
10:00:22 2/3/2010 2 3 2010 10 647 520224 4815278 278 40
6:00:42 4/3/2009 4 3 2009 6 641 520673 4815280 277 40
0:47:24 3/5/2014 3 5 2014 0 657 520089 4815278 278 40
0:00:34 1/18/2011 1 18 2011 0 653 520761 4815280 277 40
12:00:44 1/16/2012 1 16 2012 12 657 520109 4815278 278 40
0:00:47 1/15/2013 1 15 2013 0 675 521561 4815283 275 40
20:01:50 2/21/2012 2 21 2012 20 665 520008 4815278 279 40
6:00:54 12/4/2010 12 4 2010 6 650 521171 4815281 276 40
5:10:53 1/23/2013 1 23 2013 5 641 519428 4815276 280 40
6:01:44 2/21/2014 2 21 2014 6 657 520706 4815280 277 40
10:00:48 1/20/2011 1 20 2011 10 653 520794 4815280 277 40
10:00:48 4/13/2011 4 13 2011 10 667 519982 4815278 279 40
10:00:42 3/14/2013 3 14 2013 10 679 520820 4815281 276 40
0:00:41 3/11/2013 3 11 2013 0 679 520840 4815281 276 40
10:00:41 1/29/2013 1 29 2013 10 658 519971 4815278 279 40
16:00:56 1/14/2011 1 14 2011 16 653 520465 4815280 277 40
2:00:54 3/11/2013 3 11 2013 2 679 520838 4815281 276 40
22:00:48 3/30/2010 3 30 2010 22 647 521514 4815283 275 40
10:00:46 1/26/2009 1 26 2009 10 635 519958 4815279 279 40
20:00:48 1/7/2012 1 7 2012 20 657 520289 4815280 278 40
8:00:54 3/6/2014 3 6 2014 8 914 520644 4815281 277 40
12:00:21 12/27/2011 12 27 2011 12 658 520317 4815280 278 40
22:00:53 12/14/2010 12 14 2010 22 657 519979 4815279 279 40
6:00:43 4/7/2010 4 7 2010 6 801 521147 4815282 276 40
4:00:54 1/30/2013 1 30 2013 4 658 519415 4815277 280 40
13:20:54 3/14/2014 3 14 2014 13 657 520259 4815280 278 40
6:00:54 4/7/2010 4 7 2010 6 656 521148 4815283 276 40
8:00:56 4/20/2010 4 20 2010 8 643 520197 4815280 278 40
20:00:37 3/25/2012 3 25 2012 20 665 520995 4815282 276 40
18:01:00 3/17/2009 3 17 2009 18 639 520482 4815281 277 40
22:00:53 3/26/2012 3 26 2012 22 671 521019 4815282 276 40
22:00:57 2/16/2011 2 16 2011 22 641 520460 4815281 277 40
22:00:50 11/24/2010 11 24 2010 22 657 520308 4815280 278 40
16:00:55 3/10/2011 3 10 2011 16 654 521200 4815283 276 40
8:00:27 1/21/2012 1 21 2012 8 657 519899 4815279 279 40
8:00:11 4/17/2012 4 17 2012 8 665 520173 4815280 278 40
22:00:42 4/5/2011 4 5 2011 22 653 520319 4815280 278 40
18:00:53 3/10/2011 3 10 2011 18 647 520938 4815282 276 40
2:00:48 2/21/2012 2 21 2012 2 665 520678 4815282 277 40
8:00:47 11/24/2010 11 24 2010 8 654 520348 4815281 278 40
12:00:54 12/27/2010 12 27 2010 12 654 520586 4815282 277 40
2:00:48 12/15/2010 12 15 2010 2 657 520000 4815280 279 40
14:00:26 4/9/2010 4 9 2010 14 653 520353 4815281 278 40
4:00:54 3/23/2012 3 23 2012 4 674 519808 4815280 279 40
18:00:41 2/5/2010 2 5 2010 18 646 520640 4815282 277 40
18:00:45 3/13/2011 3 13 2011 18 657 521146 4815284 276 40
4:00:47 3/11/2013 3 11 2013 4 679 520835 4815283 276 40
20:00:53 12/5/2013 12 5 2013 20 671 520898 4815283 276 40
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10:00:54 4/15/2011 4 15 2011 10 647 520210 4815281 278 40
0:00:37 2/8/2012 2 8 2012 0 657 520817 4815283 277 40
18:00:55 3/7/2012 3 7 2012 18 641 521195 4815284 276 40
10:00:55 12/5/2010 12 5 2010 10 657 520174 4815281 278 40
14:00:42 2/12/2009 2 12 2009 14 635 520567 4815282 277 40
6:22:12 1/11/2013 1 11 2013 6 641 519927 4815281 279 40
12:00:44 4/17/2012 4 17 2012 12 671 520299 4815282 278 40
18:00:36 12/7/2010 12 7 2010 18 657 520009 4815281 279 40
12:00:41 2/8/2013 2 8 2013 12 658 520043 4815281 278 40
16:00:54 2/2/2012 2 2 2012 16 657 521011 4815284 276 40
0:00:53 3/17/2011 3 17 2011 0 657 520765 4815283 277 40
16:00:43 1/18/2012 1 18 2012 16 657 520306 4815282 278 40
16:01:16 2/14/2011 2 14 2011 16 647 520757 4815283 277 40
12:00:42 1/26/2009 1 26 2009 12 635 519962 4815281 279 40
22:00:47 3/10/2011 3 10 2011 22 657 520995 4815284 276 40
14:00:53 1/28/2010 1 28 2010 14 646 520586 4815283 277 40
0:00:17 3/3/2009 3 3 2009 0 635 520177 4815282 278 40
6:00:48 4/5/2010 4 5 2010 6 801 520753 4815284 277 40
22:00:53 3/24/2012 3 24 2012 22 674 519724 4815281 279 40
14:00:54 12/21/2010 12 21 2010 14 655 520694 4815284 277 40
10:00:41 1/4/2010 1 4 2010 10 646 520313 4815282 278 40
8:00:26 3/28/2009 3 28 2009 8 643 520790 4815284 277 40
4:00:42 3/25/2009 3 25 2009 4 643 520906 4815284 276 40
14:01:27 12/23/2010 12 23 2010 14 653 519970 4815281 279 40
16:01:12 2/27/2011 2 27 2011 16 641 521067 4815285 276 40
18:00:53 1/18/2011 1 18 2011 18 654 520342 4815283 278 40
2:00:52 2/18/2010 2 18 2010 2 641 521160 4815285 276 40
11:15:25 12/25/2012 12 25 2012 11 641 519891 4815281 279 40
14:00:55 1/23/2009 1 23 2009 14 634 520760 4815284 277 40
2:00:47 4/3/2014 4 3 2014 2 914 519764 4815281 279 40
16:00:38 12/22/2010 12 22 2010 16 655 519767 4815281 279 40
22:00:25 2/20/2012 2 20 2012 22 665 520673 4815284 277 40
16:00:54 3/28/2009 3 28 2009 16 640 520238 4815283 278 40
12:00:49 1/9/2009 1 9 2009 12 634 520761 4815284 277 40
16:00:23 12/26/2010 12 26 2010 16 653 520290 4815283 278 40
18:00:23 3/17/2013 3 17 2013 18 679 521080 4815285 276 40
8:00:54 1/25/2009 1 25 2009 8 634 519926 4815282 279 40
20:00:25 3/12/2012 3 12 2012 20 658 521027 4815285 276 40
10:00:47 3/12/2009 3 12 2009 10 641 520869 4815285 276 40
18:00:57 1/17/2011 1 17 2011 18 655 520862 4815285 276 40
22:00:54 3/27/2012 3 27 2012 22 657 519758 4815282 279 40
22:00:36 3/25/2011 3 25 2011 22 641 521178 4815286 276 40
22:00:55 4/19/2012 4 19 2012 22 657 520916 4815285 276 40
16:00:50 3/28/2009 3 28 2009 16 643 520320 4815284 278 40
22:01:24 3/19/2014 3 19 2014 22 679 521000 4815286 276 40
16:00:49 4/10/2012 4 10 2012 16 665 520331 4815284 278 40
18:00:42 11/20/2011 11 20 2011 18 665 520210 4815283 278 40
16:00:42 4/15/2011 4 15 2011 16 654 520217 4815283 278 40
22:00:42 3/2/2011 3 2 2011 22 641 520425 4815284 277 40
6:00:55 2/10/2011 2 10 2011 6 653 521015 4815286 276 40
10:00:47 3/3/2009 3 3 2009 10 635 520347 4815284 278 40
4:00:39 2/18/2010 2 18 2010 4 641 521148 4815286 276 40
14:00:55 2/20/2014 2 20 2014 14 671 520764 4815285 277 40
10:00:43 4/27/2008 4 27 2008 10 636 520787 4815285 277 40
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2:00:53 3/11/2013 3 11 2013 2 657 520861 4815286 276 40
16:00:43 3/28/2012 3 28 2012 16 679 520204 4815284 278 40
20:00:55 2/16/2012 2 16 2012 20 657 520680 4815285 277 40
4:00:30 2/21/2012 2 21 2012 4 665 520680 4815285 277 40
10:00:49 4/12/2008 4 12 2008 10 634 520822 4815286 276 40
20:02:24 2/20/2012 2 20 2012 20 665 520678 4815285 277 40
12:56:56 1/10/2014 1 10 2014 12 657 519871 4815283 279 40
14:00:48 12/15/2010 12 15 2010 14 655 520075 4815284 278 40
0:00:42 3/23/2012 3 23 2012 0 673 519785 4815283 279 40
8:00:44 4/3/2009 4 3 2009 8 639 520696 4815286 277 40
16:00:12 1/28/2010 1 28 2010 16 646 520569 4815285 277 40
12:00:23 2/26/2009 2 26 2009 12 632 520634 4815285 277 40
8:00:47 3/10/2011 3 10 2011 8 641 520679 4815286 277 40
18:00:25 11/24/2010 11 24 2010 18 647 520274 4815284 278 40
16:00:54 1/25/2009 1 25 2009 16 634 520049 4815284 278 40
10:00:24 3/10/2009 3 10 2009 10 635 520719 4815286 277 40
22:00:10 4/2/2009 4 2 2009 22 641 520660 4815286 277 40
4:00:27 1/4/2010 1 4 2010 4 640 520915 4815287 276 40
12:00:47 3/28/2009 3 28 2009 12 643 520317 4815285 278 40
4:00:45 4/3/2009 4 3 2009 4 639 520703 4815286 277 40
4:00:41 3/25/2012 3 25 2012 4 673 519894 4815284 279 40
14:00:51 3/2/2014 3 2 2014 14 914 520037 4815284 278 40
12:00:56 12/5/2010 12 5 2010 12 657 520177 4815285 278 40
10:00:53 12/27/2010 12 27 2010 10 654 520583 4815286 277 40
18:00:30 11/24/2010 11 24 2010 18 657 520306 4815285 278 40
14:01:04 1/23/2013 1 23 2013 14 671 519993 4815284 279 40
16:00:41 12/27/2010 12 27 2010 16 654 520498 4815286 277 40
0:00:44 1/21/2011 1 21 2011 0 653 521012 4815287 276 40
10:00:55 2/11/2013 2 11 2013 10 671 520840 4815287 276 40
18:00:41 1/15/2013 1 15 2013 18 658 519974 4815284 279 40
6:00:47 3/14/2011 3 14 2011 6 641 521126 4815288 276 40
0:00:55 3/26/2011 3 26 2011 0 641 521171 4815288 276 40
4:00:54 12/5/2010 12 5 2010 4 646 520838 4815287 276 40
2:01:23 2/24/2014 2 24 2014 2 914 520505 4815286 277 40
4:00:53 12/30/2010 12 30 2010 4 650 519964 4815284 279 40
12:00:54 12/5/2010 12 5 2010 12 653 520695 4815287 277 40
4:00:49 4/12/2011 4 12 2011 4 647 519707 4815284 279 40
4:00:53 4/3/2011 4 3 2011 4 657 519713 4815284 279 40
10:00:48 3/26/2011 3 26 2011 10 657 520537 4815286 277 40
6:00:48 2/22/2012 2 22 2012 6 665 520439 4815286 277 40
8:00:36 11/28/2011 11 28 2011 8 655 520231 4815286 278 40
10:01:18 1/26/2012 1 26 2012 10 641 520476 4815286 277 40
10:00:36 2/13/2014 2 13 2014 10 671 520800 4815287 277 40
14:00:33 12/5/2010 12 5 2010 14 657 520177 4815286 278 40
18:00:43 11/21/2010 11 21 2010 18 654 520338 4815286 278 40
22:00:55 11/23/2010 11 23 2010 22 646 521078 4815288 276 40
0:01:12 2/21/2012 2 21 2012 0 665 520677 4815287 277 40
10:00:28 2/2/2009 2 2 2009 10 635 520717 4815287 277 40
12:00:33 1/24/2013 1 24 2013 12 671 519964 4815285 279 40
0:00:19 2/22/2014 2 22 2014 0 909 521186 4815289 276 40
18:00:48 1/14/2011 1 14 2011 18 653 520430 4815287 277 40
20:00:23 3/17/2012 3 17 2012 20 658 519900 4815285 279 40
10:00:47 4/2/2010 4 2 2010 10 657 520775 4815288 277 40
16:00:26 4/16/2010 4 16 2010 16 643 520289 4815286 278 40
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22:00:54 3/30/2010 3 30 2010 22 656 521444 4815290 275 40
6:26:54 1/1/2014 1 1 2014 6 657 519689 4815285 279 40
16:00:48 2/15/2011 2 15 2011 16 653 520812 4815288 277 40
10:00:26 3/29/2012 3 29 2012 10 671 520654 4815288 277 40
10:00:53 5/7/2009 5 7 2009 10 639 520186 4815286 278 40
18:00:53 4/1/2009 4 1 2009 18 637 521174 4815290 276 40
6:00:55 3/11/2013 3 11 2013 6 679 520838 4815289 276 40
8:00:50 3/12/2013 3 12 2013 8 679 520243 4815287 278 40
14:00:27 2/9/2013 2 9 2013 14 658 520224 4815287 278 40
22:00:47 1/17/2011 1 17 2011 22 653 520700 4815288 277 40
16:01:06 1/18/2011 1 18 2011 16 653 520287 4815287 278 40
16:00:47 1/8/2010 1 8 2010 16 646 520329 4815287 278 40
8:00:52 2/23/2010 2 23 2010 8 641 520975 4815289 276 40
0:00:53 4/20/2012 4 20 2012 0 657 520916 4815289 276 40
8:00:54 3/23/2012 3 23 2012 8 657 520095 4815287 278 40
18:00:20 4/12/2011 4 12 2011 18 657 519709 4815286 279 40
6:03:55 3/23/2014 3 23 2014 6 657 519836 4815286 279 40
10:00:53 3/8/2012 3 8 2012 10 641 521005 4815290 276 40
4:00:48 3/28/2012 3 28 2012 4 657 519730 4815286 279 40
8:00:27 4/22/2012 4 22 2012 8 657 520173 4815287 278 40
6:00:56 4/3/2009 4 3 2009 6 639 520698 4815289 277 40
0:00:54 1/8/2012 1 8 2012 0 657 520283 4815288 278 40
16:00:57 3/17/2013 3 17 2013 16 679 520923 4815290 276 40
10:00:53 4/1/2009 4 1 2009 10 639 521079 4815290 276 40
4:00:33 2/10/2011 2 10 2011 4 653 521011 4815290 276 40
14:00:24 2/2/2010 2 2 2010 14 646 520630 4815289 277 40
22:00:53 4/1/2009 4 1 2009 22 641 521155 4815290 276 40
2:00:37 3/2/2011 3 2 2011 2 641 520498 4815288 277 40
6:00:56 12/10/2010 12 10 2010 6 653 520978 4815290 276 40
10:00:48 4/17/2012 4 17 2012 10 665 520188 4815288 278 40
18:00:26 3/2/2011 3 2 2011 18 641 520341 4815288 278 40
4:00:47 12/10/2010 12 10 2010 4 653 520979 4815290 276 40
2:01:12 1/15/2013 1 15 2013 2 675 521576 4815292 275 40
10:00:55 3/28/2009 3 28 2009 10 641 520316 4815288 278 40
10:00:54 4/10/2008 4 10 2008 10 634 520839 4815290 276 40
2:00:47 5/2/2010 5 2 2010 2 656 520980 4815291 276 40
4:00:55 3/10/2011 3 10 2011 4 641 520810 4815290 277 40
14:00:53 4/15/2012 4 15 2012 14 672 520221 4815288 278 40
22:00:48 1/7/2012 1 7 2012 22 657 520283 4815288 278 40
22:01:21 2/11/2010 2 11 2010 22 641 520966 4815291 276 40
0:00:11 3/28/2012 3 28 2012 0 657 519759 4815287 279 40
6:00:47 4/5/2010 4 5 2010 6 654 520774 4815290 277 40
14:00:54 2/2/2012 2 2 2012 14 657 521010 4815291 276 40
18:00:51 1/25/2009 1 25 2009 18 634 520048 4815288 278 40
14:01:16 4/3/2009 4 3 2009 14 639 520753 4815290 277 40
16:01:06 4/17/2013 4 17 2013 16 679 520835 4815291 276 40
22:00:54 4/1/2011 4 1 2011 22 657 520629 4815290 277 40
18:19:56 1/10/2013 1 10 2013 18 641 519923 4815288 279 40
6:00:48 3/15/2011 3 15 2011 6 641 521175 4815292 276 40
2:00:53 3/28/2012 3 28 2012 2 657 519756 4815288 279 40
4:00:53 3/14/2011 3 14 2011 4 641 521170 4815292 276 40
12:00:44 3/20/2012 3 20 2012 12 657 520321 4815289 278 40
10:00:48 3/20/2012 3 20 2012 10 665 520653 4815291 277 40
14:00:42 1/26/2009 1 26 2009 14 635 519903 4815288 279 40
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22:00:53 4/14/2011 4 14 2011 22 657 520812 4815291 277 40
6:00:54 3/23/2012 3 23 2012 6 674 519805 4815288 279 40
12:00:42 2/2/2012 2 2 2012 12 657 521018 4815292 276 40
10:00:26 1/20/2012 1 20 2012 10 658 520025 4815289 278 40
18:00:52 3/5/2011 3 5 2011 18 654 520596 4815291 277 40
12:02:30 3/4/2011 3 4 2011 12 655 520658 4815291 277 40
0:00:50 2/16/2010 2 16 2010 0 641 521005 4815292 276 40
18:00:48 2/13/2010 2 13 2010 18 641 521115 4815292 276 40
12:00:53 1/7/2012 1 7 2012 12 657 520072 4815289 278 40
13:05:54 4/9/2014 4 9 2014 13 657 520077 4815289 278 40
4:00:34 4/27/2011 4 27 2011 4 654 521040 4815292 276 40
10:00:53 2/4/2009 2 4 2009 10 635 520662 4815291 277 40
22:01:30 2/15/2010 2 15 2010 22 641 521164 4815293 276 40
12:00:53 2/9/2013 2 9 2013 12 658 520222 4815290 278 40
22:00:53 3/2/2011 3 2 2011 22 654 520428 4815291 277 40
6:00:49 12/14/2010 12 14 2010 6 641 520070 4815290 278 40
8:00:48 2/20/2010 2 20 2010 8 641 520662 4815291 277 40
14:00:57 12/14/2010 12 14 2010 14 654 520227 4815290 278 40
18:00:53 12/14/2010 12 14 2010 18 657 519988 4815289 279 40
2:00:53 3/20/2014 3 20 2014 2 679 520967 4815292 276 40
10:00:48 1/28/2011 1 28 2011 10 653 521012 4815293 276 40
10:00:54 12/25/2010 12 25 2010 10 654 520175 4815290 278 40
14:00:53 3/28/2009 3 28 2009 14 643 520322 4815291 278 40
16:00:49 12/8/2010 12 8 2010 16 657 519989 4815290 279 40
12:00:48 1/31/2013 1 31 2013 12 658 520328 4815291 278 40
6:00:54 4/3/2011 4 3 2011 6 657 519716 4815289 279 40
0:00:53 2/18/2012 2 18 2012 0 657 520529 4815291 277 40
10:00:27 1/25/2009 1 25 2009 10 635 520066 4815290 278 40
4:00:44 3/15/2011 3 15 2011 4 641 521170 4815293 276 40
14:00:54 12/22/2010 12 22 2010 14 655 519818 4815289 279 40
10:00:44 3/27/2009 3 27 2009 10 641 520707 4815292 277 40
10:00:41 2/7/2011 2 7 2011 10 653 520381 4815291 278 40
18:00:43 3/21/2011 3 21 2011 18 657 520919 4815293 276 40
2:01:15 3/11/2012 3 11 2012 2 641 521153 4815294 276 40
20:00:54 3/27/2012 3 27 2012 20 665 520239 4815291 278 40
14:00:50 4/15/2011 4 15 2011 14 647 520305 4815291 278 40
2:00:45 3/10/2011 3 10 2011 2 641 520807 4815293 277 40
18:01:17 4/1/2009 4 1 2009 18 641 521013 4815293 276 40
18:01:18 1/21/2013 1 21 2013 18 657 520781 4815293 277 40
22:00:47 1/14/2011 1 14 2011 22 653 520430 4815292 277 40
14:00:57 2/18/2011 2 18 2011 14 653 520571 4815292 277 40
2:00:18 2/16/2010 2 16 2010 2 641 521006 4815294 276 40
22:01:18 4/5/2011 4 5 2011 22 647 520343 4815292 278 40
10:00:41 3/30/2012 3 30 2012 10 665 520431 4815292 277 40
4:00:56 11/25/2010 11 25 2010 4 657 520205 4815291 278 40
10:00:54 3/20/2012 3 20 2012 10 657 520530 4815292 277 40
23:36:24 1/29/2013 1 29 2013 23 641 519360 4815289 280 40
22:00:55 3/11/2011 3 11 2011 22 641 521165 4815294 276 40
2:00:43 3/10/2011 3 10 2011 2 657 520806 4815293 277 40
4:00:54 1/15/2013 1 15 2013 4 675 521575 4815296 275 40
12:00:47 3/15/2011 3 15 2011 12 653 520167 4815292 278 40
22:00:57 3/26/2011 3 26 2011 22 641 521163 4815295 276 40
20:00:53 2/12/2013 2 12 2013 20 658 521046 4815295 276 40
10:00:24 4/15/2011 4 15 2011 10 801 520620 4815293 277 40
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8:00:19 2/21/2012 2 21 2012 8 665 520680 4815294 277 40
0:00:54 4/29/2011 4 29 2011 0 657 521012 4815295 276 40
8:00:23 1/30/2011 1 30 2011 8 653 521139 4815295 276 40
22:00:54 3/12/2012 3 12 2012 22 657 521140 4815295 276 40
14:00:36 4/17/2012 4 17 2012 14 671 520330 4815293 278 40
0:00:48 3/2/2011 3 2 2011 0 641 520504 4815293 277 40
6:00:54 3/10/2011 3 10 2011 6 641 520798 4815294 277 40
10:01:00 1/30/2011 1 30 2011 10 653 521001 4815295 276 40
10:00:54 2/24/2009 2 24 2009 10 635 521063 4815295 276 40
22:00:53 4/28/2011 4 28 2011 22 657 521007 4815295 276 40
2:00:53 2/22/2012 2 22 2012 2 665 520426 4815293 277 40
16:00:44 3/24/2011 3 24 2011 16 647 520307 4815293 278 40
10:00:48 3/15/2009 3 15 2009 10 639 520514 4815293 277 40
6:00:44 4/27/2011 4 27 2011 6 654 521036 4815295 276 40
22:00:54 2/2/2012 2 2 2012 22 657 521045 4815295 276 40
22:00:54 3/15/2011 3 15 2011 22 653 520464 4815293 277 40
0:02:53 3/20/2014 3 20 2014 0 679 520963 4815295 276 40
8:00:55 12/30/2010 12 30 2010 8 650 519990 4815292 279 40
20:00:41 3/13/2013 3 13 2013 20 679 521150 4815296 276 40
4:00:48 2/20/2010 2 20 2010 4 641 520662 4815294 277 40
12:00:43 1/27/2011 1 27 2011 12 653 521088 4815296 276 40
16:00:56 3/28/2009 3 28 2009 16 641 520281 4815293 278 40
18:01:11 2/6/2012 2 6 2012 18 657 520962 4815295 276 40
22:00:54 3/12/2013 3 12 2013 22 671 520855 4815295 276 40
22:00:47 2/14/2010 2 14 2010 22 641 521007 4815295 276 40
18:00:47 3/21/2011 3 21 2011 18 641 521152 4815296 276 40
6:00:55 2/24/2014 2 24 2014 6 909 520784 4815295 277 40
2:00:47 3/30/2011 3 30 2011 2 653 520816 4815295 277 40
2:00:55 3/23/2012 3 23 2012 2 672 519780 4815292 279 40
4:00:56 3/30/2010 3 30 2010 4 650 521689 4815298 274 40
4:00:41 2/24/2014 2 24 2014 4 909 520776 4815295 277 40
10:00:37 11/23/2009 11 23 2009 10 642 520187 4815293 278 40
16:00:47 2/19/2012 2 19 2012 16 657 520856 4815295 276 40
8:00:48 2/16/2012 2 16 2012 8 657 520768 4815295 277 40
6:00:47 12/30/2010 12 30 2010 6 650 519978 4815293 279 40
18:00:42 3/27/2012 3 27 2012 18 665 520532 4815294 277 40
2:00:49 3/23/2012 3 23 2012 2 673 519804 4815292 279 40
22:00:54 2/17/2012 2 17 2012 22 657 520526 4815294 277 40
0:00:49 12/15/2010 12 15 2010 0 657 519985 4815293 279 40
22:00:54 2/8/2010 2 8 2010 22 647 521167 4815296 276 40
2:00:42 2/20/2010 2 20 2010 2 641 520501 4815294 277 40
2:00:53 3/16/2011 3 16 2011 2 653 520457 4815294 277 40
10:01:24 3/11/2012 3 11 2012 10 641 521007 4815296 276 40
14:00:54 1/25/2009 1 25 2009 14 634 520057 4815293 278 40
10:00:53 4/4/2009 4 4 2009 10 641 521019 4815296 276 40
16:00:49 3/11/2013 3 11 2013 16 671 520567 4815295 277 40
16:00:52 2/20/2014 2 20 2014 16 671 520759 4815296 277 40
8:00:42 1/20/2011 1 20 2011 8 653 520762 4815296 277 40
6:00:55 4/16/2011 4 16 2011 6 647 521800 4815299 274 40
14:00:41 1/29/2010 1 29 2010 14 646 520444 4815295 277 40
0:00:58 2/15/2010 2 15 2010 0 641 521172 4815297 276 40
10:01:23 3/1/2011 3 1 2011 10 654 520580 4815295 277 40
8:00:53 2/24/2014 2 24 2014 8 909 520760 4815296 277 40
6:00:55 2/20/2010 2 20 2010 6 641 520662 4815296 277 40
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4:00:14 2/22/2012 2 22 2012 4 665 520431 4815295 277 40
18:00:59 2/14/2010 2 14 2010 18 641 521009 4815297 276 40
12:00:54 2/14/2011 2 14 2011 12 647 520341 4815295 278 40
0:58:50 3/8/2014 3 8 2014 0 657 520787 4815296 277 40
0:00:32 4/6/2011 4 6 2011 0 647 520341 4815295 278 40
4:00:23 12/14/2010 12 14 2010 4 641 520056 4815294 278 40
0:00:56 3/26/2011 3 26 2011 0 647 521168 4815297 276 40
2:00:42 3/26/2011 3 26 2011 2 647 521171 4815297 276 40
8:00:53 12/7/2010 12 7 2010 8 653 520604 4815296 277 40
12:00:41 12/18/2010 12 18 2010 12 654 520054 4815294 278 40
12:00:20 2/2/2010 2 2 2010 12 647 520440 4815295 277 40
4:00:53 2/19/2012 2 19 2012 4 657 520903 4815297 276 40
14:00:54 1/8/2011 1 8 2011 14 653 520739 4815296 277 40
14:00:51 4/15/2012 4 15 2012 14 674 520277 4815295 278 40
2:00:41 3/13/2013 3 13 2013 2 671 520698 4815296 277 40
8:00:48 4/15/2012 4 15 2012 8 657 520684 4815296 277 40
18:00:50 11/21/2010 11 21 2010 18 639 520326 4815295 278 40
10:00:56 4/16/2012 4 16 2012 10 657 520321 4815295 278 40
14:00:30 3/4/2011 3 4 2011 14 655 520657 4815296 277 40
16:00:32 2/8/2010 2 8 2010 16 647 520657 4815297 277 40
0:00:32 4/15/2011 4 15 2011 0 657 520815 4815297 277 40
4:00:36 3/20/2014 3 20 2014 4 679 520960 4815298 276 40
12:00:40 1/23/2013 1 23 2013 12 665 520339 4815296 278 40
6:01:41 2/21/2012 2 21 2012 6 665 520664 4815297 277 40
10:00:54 5/10/2011 5 10 2011 10 657 520489 4815296 277 40
16:00:41 1/31/2013 1 31 2013 16 658 520351 4815296 278 40
6:00:41 3/16/2011 3 16 2011 6 653 520465 4815296 277 40
12:00:56 4/1/2009 4 1 2009 12 641 520938 4815298 276 40
8:00:41 4/10/2008 4 10 2008 8 634 520839 4815298 276 40
12:20:55 2/26/2014 2 26 2014 12 657 520369 4815296 278 40
14:00:48 12/22/2010 12 22 2010 14 641 519980 4815295 279 40
10:00:44 3/10/2011 3 10 2011 10 657 520747 4815298 277 40
18:00:48 2/4/2009 2 4 2009 18 635 520984 4815298 276 40
14:01:20 4/24/2010 4 24 2010 14 643 520531 4815297 277 40
0:00:54 4/2/2009 4 2 2009 0 641 521143 4815299 276 40
18:00:57 12/19/2010 12 19 2010 18 646 521087 4815299 276 40
6:57:12 4/7/2014 4 7 2014 6 657 520873 4815298 276 40
4:00:54 3/28/2009 3 28 2009 4 643 521169 4815299 276 40
10:00:48 3/10/2011 3 10 2011 10 647 520668 4815298 277 40
16:00:25 2/2/2010 2 2 2010 16 646 520608 4815298 277 40
10:00:54 1/23/2011 1 23 2011 10 653 520866 4815299 276 40
18:00:48 2/4/2010 2 4 2010 18 641 520350 4815297 278 40
0:01:25 2/22/2012 2 22 2012 0 665 520423 4815297 277 40
22:00:26 3/2/2009 3 2 2009 22 635 520178 4815297 278 40
0:01:12 3/31/2012 3 31 2012 0 674 521000 4815299 276 40
14:00:48 12/24/2010 12 24 2010 14 641 520057 4815296 278 40
22:00:47 3/25/2011 3 25 2011 22 647 521169 4815300 276 40
20:00:42 3/12/2012 3 12 2012 20 657 521149 4815300 276 40
14:00:54 2/2/2010 2 2 2010 14 647 520438 4815298 277 40
8:00:56 3/10/2011 3 10 2011 8 657 520791 4815299 277 40
0:00:55 4/10/2009 4 10 2009 0 643 521602 4815301 275 40
8:01:14 2/27/2009 2 27 2009 8 634 520972 4815299 276 40
10:00:54 4/1/2009 4 1 2009 10 640 520986 4815299 276 40
14:00:34 3/13/2011 3 13 2011 14 641 520058 4815297 278 40
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2:00:32 1/21/2011 1 21 2011 2 653 521020 4815300 276 40
12:00:55 12/15/2010 12 15 2010 12 655 520075 4815297 278 40
8:00:53 3/25/2012 3 25 2012 8 674 520106 4815297 278 40
0:00:48 3/16/2011 3 16 2011 0 653 520462 4815298 277 40
12:00:49 2/8/2013 2 8 2013 12 671 520251 4815297 278 40
0:00:41 11/25/2010 11 25 2010 0 657 520299 4815298 278 40
12:00:55 2/4/2012 2 4 2012 12 657 521087 4815300 276 40
16:00:42 4/10/2010 4 10 2010 16 656 520311 4815298 278 40
2:00:30 1/18/2012 1 18 2012 2 658 521039 4815300 276 40
14:00:26 3/10/2011 3 10 2011 14 657 521107 4815301 276 40
6:00:13 2/10/2012 2 10 2012 6 657 520995 4815300 276 40
12:00:41 4/1/2010 4 1 2010 12 643 520278 4815298 278 40
16:00:41 12/15/2010 12 15 2010 16 655 520072 4815297 278 40
4:00:39 12/13/2009 12 13 2009 4 639 520434 4815299 277 40
18:00:35 3/31/2009 3 31 2009 18 640 520181 4815298 278 40
6:00:47 3/28/2012 3 28 2012 6 672 519808 4815297 279 40
22:00:42 3/30/2012 3 30 2012 22 674 521002 4815301 276 40
11:03:53 2/19/2013 2 19 2013 11 641 520545 4815299 277 40
20:00:56 3/18/2013 3 18 2013 20 677 521007 4815301 276 40
18:00:53 1/18/2011 1 18 2011 18 654 520339 4815299 278 40
12:00:54 1/28/2010 1 28 2010 12 646 520568 4815299 277 40
6:00:55 3/25/2012 3 25 2012 6 673 519882 4815297 279 40
6:56:18 3/7/2014 3 7 2014 6 657 520684 4815300 277 40
17:24:24 1/26/2013 1 26 2013 17 641 519733 4815297 279 40
6:00:42 1/30/2010 1 30 2010 6 646 520638 4815300 277 40
16:00:54 4/14/2012 4 14 2012 16 672 520566 4815300 277 40
16:00:42 3/15/2009 3 15 2009 16 641 520047 4815298 278 40
10:00:47 3/2/2011 3 2 2011 10 647 520372 4815299 278 40
4:00:47 3/10/2011 3 10 2011 4 657 520804 4815301 277 40
18:00:49 4/10/2011 4 10 2011 18 667 520987 4815301 276 40
16:00:47 1/23/2013 1 23 2013 16 671 519941 4815298 279 40
22:00:55 12/3/2010 12 3 2010 22 641 520283 4815299 278 40
22:00:53 2/7/2012 2 7 2012 22 657 520841 4815301 276 40
18:00:55 2/22/2010 2 22 2010 18 641 521149 4815302 276 40
22:00:53 4/9/2009 4 9 2009 22 639 521641 4815304 274 40
22:00:17 4/3/2010 4 3 2010 22 643 519774 4815298 279 40
20:00:43 2/17/2012 2 17 2012 20 657 520523 4815300 277 40
8:00:54 3/10/2011 3 10 2011 8 647 520667 4815301 277 40
18:00:32 12/3/2010 12 3 2010 18 641 520278 4815300 278 40
10:00:41 4/14/2010 4 14 2010 10 643 520908 4815301 276 40
10:00:54 2/2/2010 2 2 2010 10 647 520439 4815300 277 40
22:00:42 4/3/2009 4 3 2009 22 643 520770 4815301 277 40
12:00:43 4/20/2012 4 20 2012 12 671 520245 4815300 278 40
2:00:48 4/1/2009 4 1 2009 2 640 520279 4815300 278 40
16:00:41 4/22/2012 4 22 2012 16 657 520446 4815300 277 40
11:27:23 1/27/2013 1 27 2013 11 641 519992 4815299 279 40
4:00:54 3/26/2012 3 26 2012 4 674 519676 4815298 279 40
4:00:52 3/16/2011 3 16 2011 4 653 520458 4815301 277 40
0:00:48 3/26/2012 3 26 2012 0 673 519776 4815299 279 40
2:00:53 3/26/2012 3 26 2012 2 674 519680 4815298 279 40
12:00:42 12/15/2010 12 15 2010 12 646 520331 4815300 278 40
8:00:43 3/2/2011 3 2 2011 8 654 520358 4815301 278 40
10:00:41 12/4/2010 12 4 2010 10 641 520276 4815301 278 40
22:00:49 4/25/2011 4 25 2011 22 657 521118 4815303 276 40
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0:00:33 2/5/2009 2 5 2009 0 635 520944 4815303 276 40
14:00:43 1/31/2013 1 31 2013 14 658 520348 4815301 278 40
0:00:56 12/18/2012 12 18 2012 0 674 520851 4815303 276 40
10:00:47 3/15/2011 3 15 2011 10 653 520193 4815301 278 40
16:00:47 2/3/2010 2 3 2010 16 647 520205 4815301 278 40
10:00:26 4/11/2010 4 11 2010 10 653 520702 4815302 277 40
18:00:29 11/21/2010 11 21 2010 18 650 520284 4815301 278 40
14:00:26 3/12/2009 3 12 2009 14 641 520265 4815301 278 40
14:00:43 3/15/2009 3 15 2009 14 641 520042 4815300 278 40
10:00:41 3/3/2012 3 3 2012 10 657 521102 4815304 276 40
0:09:56 4/23/2014 4 23 2014 0 657 520792 4815303 277 40
14:00:43 2/3/2010 2 3 2010 14 647 520223 4815301 278 40
2:00:50 4/1/2009 4 1 2009 2 639 520386 4815302 278 40
18:00:48 2/2/2012 2 2 2012 18 657 521067 4815304 276 40
8:00:52 2/14/2010 2 14 2010 8 641 521035 4815304 276 40
6:00:25 3/19/2011 3 19 2011 6 641 521158 4815304 276 40
18:00:50 11/21/2010 11 21 2010 18 801 520280 4815302 278 40
4:00:41 1/18/2012 1 18 2012 4 658 521040 4815304 276 40
18:00:39 3/26/2008 3 26 2008 18 637 521187 4815305 276 40
22:00:53 3/5/2011 3 5 2011 22 641 521162 4815305 276 40
20:00:47 2/2/2012 2 2 2012 20 657 521043 4815304 276 40
16:00:26 1/15/2013 1 15 2013 16 658 520008 4815301 279 40
2:00:56 4/22/2010 4 22 2010 2 656 521117 4815305 276 40
22:00:48 4/28/2010 4 28 2010 22 654 521078 4815304 276 40
12:00:48 1/25/2009 1 25 2009 12 635 520037 4815301 278 40
4:00:55 4/1/2009 4 1 2009 4 640 520279 4815302 278 40
6:00:55 1/30/2011 1 30 2011 6 653 521135 4815305 276 40
2:00:41 4/5/2008 4 5 2008 2 631 521223 4815305 275 40
10:00:42 12/18/2010 12 18 2010 10 654 520046 4815302 278 40
14:00:49 2/21/2014 2 21 2014 14 671 520659 4815304 277 40
10:00:53 12/14/2010 12 14 2010 10 650 520363 4815303 278 40
8:00:56 1/30/2010 1 30 2010 8 646 520586 4815304 277 40
18:00:45 4/10/2011 4 10 2011 18 647 520920 4815305 276 40
12:00:53 3/27/2012 3 27 2012 12 671 520471 4815303 277 40
0:00:20 4/3/2009 4 3 2009 0 639 520774 4815305 277 40
22:00:56 4/11/2011 4 11 2011 22 647 519779 4815302 279 40
18:00:42 4/21/2010 4 21 2010 18 657 520605 4815304 277 40
10:00:43 5/4/2010 5 4 2010 10 657 520334 4815303 278 40
18:00:49 3/21/2013 3 21 2013 18 663 520921 4815305 276 40
6:00:54 3/6/2012 3 6 2012 6 657 521116 4815306 276 40
16:00:55 3/23/2011 3 23 2011 16 641 519892 4815302 279 40
18:00:27 11/24/2010 11 24 2010 18 653 520267 4815303 278 40
0:03:56 2/22/2014 2 22 2014 0 657 521182 4815306 276 40
20:00:53 2/12/2014 2 12 2014 20 671 520412 4815304 278 40
4:00:51 3/28/2011 3 28 2011 4 647 521154 4815306 276 40
22:00:47 1/18/2011 1 18 2011 22 654 520336 4815304 278 40
0:00:50 2/11/2011 2 11 2011 0 653 521019 4815306 276 40
18:01:34 1/11/2010 1 11 2010 18 646 520977 4815306 276 40
18:00:47 3/12/2013 3 12 2013 18 679 521006 4815306 276 40
2:00:55 2/24/2010 2 24 2010 2 641 521342 4815307 275 40
0:58:26 12/5/2013 12 5 2013 0 657 520659 4815305 277 40
20:00:25 3/13/2013 3 13 2013 20 658 521144 4815307 276 40
18:28:25 5/8/2013 5 8 2013 18 657 520456 4815305 277 40
10:00:47 1/28/2010 1 28 2010 10 646 520566 4815305 277 40
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22:00:53 2/16/2012 2 16 2012 22 657 520690 4815305 277 40
16:00:48 1/29/2010 1 29 2010 16 646 520423 4815305 277 40
22:00:53 3/21/2009 3 21 2009 22 641 520886 4815306 276 40
8:00:49 2/21/2014 2 21 2014 8 909 520799 4815306 277 40
14:00:43 4/3/2011 4 3 2011 14 653 519783 4815303 279 40
12:00:49 3/3/2012 3 3 2012 12 657 521154 4815307 276 40
6:00:53 3/28/2011 3 28 2011 6 647 521158 4815307 276 40
18:00:42 11/23/2010 11 23 2010 18 647 520904 4815306 276 40
2:00:23 2/11/2011 2 11 2011 2 653 521017 4815307 276 40
10:00:56 2/24/2014 2 24 2014 10 909 520673 4815306 277 40
2:00:21 2/2/2009 2 2 2009 2 635 520696 4815306 277 40
12:08:24 4/22/2014 4 22 2014 12 657 520108 4815304 278 40
0:00:26 4/12/2011 4 12 2011 0 647 519783 4815303 279 40
12:00:47 4/23/2010 4 23 2010 12 656 520576 4815306 277 40
6:00:42 4/17/2008 4 17 2008 6 632 521117 4815308 276 40
6:00:54 12/6/2010 12 6 2010 6 646 521134 4815308 276 40
16:00:42 12/18/2010 12 18 2010 16 653 519817 4815304 279 40
2:00:56 3/30/2012 3 30 2012 2 665 520376 4815305 278 40
10:00:47 4/9/2008 4 9 2008 10 634 521027 4815307 276 40
18:00:31 4/14/2012 4 14 2012 18 657 520681 4815306 277 40
18:00:55 1/7/2011 1 7 2011 18 653 521218 4815308 275 40
0:00:54 1/27/2010 1 27 2010 0 646 521115 4815308 276 40
2:01:23 3/30/2010 3 30 2010 2 650 521674 4815310 274 40
10:00:53 1/22/2013 1 22 2013 10 657 520579 4815307 277 40
18:00:51 1/10/2014 1 10 2014 18 658 519450 4815303 280 40
0:00:40 2/27/2009 2 27 2009 0 634 520968 4815308 276 40
0:01:10 2/17/2012 2 17 2012 0 657 520686 4815307 277 40
18:00:48 1/6/2010 1 6 2010 18 646 520246 4815306 278 40
10:00:56 2/16/2013 2 16 2013 10 671 520879 4815308 276 40
14:00:56 3/29/2014 3 29 2014 14 917 520399 4815306 278 40
18:01:05 2/28/2011 2 28 2011 18 641 521209 4815309 276 40
18:00:53 4/21/2010 4 21 2010 18 656 520654 4815307 277 40
13:41:12 2/20/2014 2 20 2014 13 657 520753 4815308 277 40
22:00:54 12/5/2013 12 5 2013 22 914 520580 4815307 277 40
22:00:43 12/31/2010 12 31 2010 22 655 519627 4815304 279 40
4:00:48 11/21/2011 11 21 2011 4 665 520254 4815306 278 40
22:00:48 2/4/2010 2 4 2010 22 641 520347 4815307 278 40
6:00:48 3/10/2011 3 10 2011 6 657 520808 4815308 277 40
12:21:56 3/28/2014 3 28 2014 12 657 520852 4815308 276 40
12:00:53 4/25/2010 4 25 2010 12 656 520278 4815307 278 40
18:00:41 1/9/2014 1 9 2014 18 658 519765 4815305 279 40
10:00:54 2/26/2009 2 26 2009 10 634 520806 4815309 277 40
18:00:48 2/12/2010 2 12 2010 18 641 521097 4815310 276 40
16:01:23 3/3/2014 3 3 2014 16 914 519972 4815306 279 40
2:00:31 4/18/2012 4 18 2012 2 658 519631 4815305 279 40
10:00:53 3/28/2009 3 28 2009 10 639 520386 4815307 278 40
17:32:47 12/29/2012 12 29 2012 17 641 519884 4815306 279 40
4:00:44 11/25/2010 11 25 2010 4 653 520263 4815307 278 40
12:00:25 3/30/2012 3 30 2012 12 672 519998 4815307 279 40
2:00:49 2/27/2009 2 27 2009 2 634 520980 4815310 276 40
10:00:54 2/19/2014 2 19 2014 10 671 520780 4815309 277 40
0:00:54 1/21/2013 1 21 2013 0 675 521220 4815310 275 40
0:01:00 4/22/2010 4 22 2010 0 643 521091 4815310 276 40
14:00:43 4/1/2009 4 1 2009 14 637 521086 4815310 276 40
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0:00:54 4/3/2010 4 3 2010 0 657 521122 4815310 276 40
22:00:53 4/9/2009 4 9 2009 22 643 521603 4815312 275 40
18:00:53 3/4/2009 3 4 2009 18 635 520700 4815309 277 40
4:01:11 3/7/2014 3 7 2014 4 914 520770 4815309 277 40
2:00:47 2/5/2009 2 5 2009 2 635 520942 4815310 276 40
2:00:44 2/28/2009 2 28 2009 2 635 520742 4815309 277 40
6:01:24 3/7/2014 3 7 2014 6 914 520765 4815309 277 40
2:00:49 1/19/2011 1 19 2011 2 653 520379 4815308 278 40
4:00:53 12/6/2010 12 6 2010 4 646 521141 4815311 276 40
10:00:42 4/1/2009 4 1 2009 10 643 521076 4815311 276 40
4:00:44 2/2/2009 2 2 2009 4 635 520701 4815310 277 40
22:00:48 3/20/2013 3 20 2013 22 658 520197 4815308 278 40
10:00:53 2/5/2009 2 5 2009 10 635 520942 4815311 276 40
2:01:12 3/7/2014 3 7 2014 2 914 520759 4815310 277 40
0:00:53 4/4/2009 4 4 2009 0 640 520816 4815310 277 40
4:00:24 2/27/2009 2 27 2009 4 634 520974 4815311 276 40
22:00:54 11/20/2011 11 20 2011 22 665 520218 4815309 278 40
10:00:56 3/29/2014 3 29 2014 10 917 520441 4815310 277 40
22:00:47 12/17/2012 12 17 2012 22 674 520814 4815311 277 40
16:00:54 4/15/2008 4 15 2008 16 634 521071 4815312 276 40
12:00:48 3/31/2014 3 31 2014 12 679 520843 4815311 276 40
2:00:43 11/21/2011 11 21 2011 2 665 520256 4815309 278 40
6:00:45 2/5/2009 2 5 2009 6 635 520939 4815311 276 40
4:00:42 1/19/2011 1 19 2011 4 653 520377 4815310 278 40
8:01:11 2/5/2009 2 5 2009 8 635 520942 4815311 276 40
22:00:53 1/7/2011 1 7 2011 22 653 521221 4815312 275 40
12:00:54 2/8/2009 2 8 2009 12 635 520202 4815309 278 40
14:00:53 3/20/2012 3 20 2012 14 657 520333 4815310 278 40
14:00:54 12/10/2010 12 10 2010 14 647 520336 4815310 278 40
4:01:17 2/5/2009 2 5 2009 4 635 520942 4815311 276 40
12:00:47 12/16/2010 12 16 2010 12 646 520768 4815311 277 40
2:01:17 3/29/2012 3 29 2012 2 677 521593 4815314 275 40
10:00:42 4/20/2012 4 20 2012 10 671 520243 4815309 278 40
10:00:50 2/10/2009 2 10 2009 10 635 520937 4815312 276 40
10:01:11 12/16/2010 12 16 2010 10 646 520763 4815311 277 40
22:00:55 11/21/2010 11 21 2010 22 646 520284 4815310 278 40
2:00:53 4/2/2011 4 2 2011 2 657 520679 4815311 277 40
22:00:54 1/11/2010 1 11 2010 22 646 520975 4815312 276 40
22:00:23 4/3/2009 4 3 2009 22 640 520814 4815312 277 40
8:00:54 1/9/2009 1 9 2009 8 634 520366 4815310 278 40
16:00:48 2/26/2009 2 26 2009 16 632 520762 4815312 277 40
10:00:54 3/1/2011 3 1 2011 10 646 520669 4815311 277 40
14:00:41 1/15/2013 1 15 2013 14 675 520866 4815312 276 40
16:00:54 3/30/2012 3 30 2012 16 672 519992 4815309 279 40
6:00:21 3/6/2010 3 6 2010 6 633 520994 4815313 276 40
0:01:56 4/2/2009 4 2 2009 0 637 521155 4815313 276 40
14:00:41 3/30/2012 3 30 2012 14 672 519999 4815310 279 40
4:00:51 3/6/2010 3 6 2010 4 633 520994 4815313 276 40
12:00:53 1/3/2010 1 3 2010 12 646 520578 4815312 277 40
22:00:54 4/1/2009 4 1 2009 22 637 521154 4815313 276 40
10:00:57 3/27/2009 3 27 2009 10 646 520611 4815312 277 40
10:00:48 3/14/2013 3 14 2013 10 671 520568 4815312 277 40
2:00:46 1/1/2011 1 1 2011 2 655 519611 4815309 279 40
12:00:27 4/7/2008 4 7 2008 12 634 520816 4815313 277 40
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12:00:47 4/13/2011 4 13 2011 12 667 519981 4815310 279 40
11:35:26 12/30/2012 12 30 2012 11 641 519896 4815310 279 40
8:00:42 3/23/2012 3 23 2012 8 674 520083 4815310 278 40
2:00:41 4/2/2009 4 2 2009 2 640 520830 4815313 276 40
6:00:23 1/9/2009 1 9 2009 6 634 520362 4815311 278 40
8:00:53 2/14/2013 2 14 2013 8 671 521018 4815314 276 40
8:00:47 3/7/2014 3 7 2014 8 914 520773 4815313 277 40
4:00:55 3/19/2011 3 19 2011 4 657 521061 4815314 276 40
6:01:46 12/8/2013 12 8 2013 6 671 520801 4815313 277 40
18:00:48 2/11/2010 2 11 2010 18 641 520827 4815313 276 40
22:00:54 4/10/2011 4 10 2011 22 667 520994 4815314 276 40
0:00:55 2/13/2010 2 13 2010 0 641 521109 4815314 276 40
2:00:21 2/13/2010 2 13 2010 2 641 521109 4815314 276 40
10:00:55 12/27/2010 12 27 2010 10 641 520559 4815313 277 40
2:01:51 4/1/2011 4 1 2011 2 641 521483 4815316 275 40
4:00:56 1/9/2009 1 9 2009 4 634 520368 4815312 278 40
6:00:43 3/26/2008 3 26 2008 6 637 521161 4815315 276 40
22:00:33 4/3/2010 4 3 2010 22 656 520992 4815314 276 40
14:00:52 4/4/2008 4 4 2008 14 631 521196 4815315 276 40
0:00:25 3/10/2011 3 10 2011 0 657 520327 4815312 278 40
10:00:54 12/11/2010 12 11 2010 10 646 519854 4815311 279 40
12:00:49 12/27/2010 12 27 2010 12 641 520568 4815313 277 40
10:00:54 1/8/2011 1 8 2011 10 653 521072 4815315 276 40
2:00:53 3/23/2012 3 23 2012 2 674 519809 4815311 279 40
14:00:44 3/15/2009 3 15 2009 14 635 520147 4815312 278 40
8:00:47 2/2/2009 2 2 2009 8 635 520701 4815314 277 40
18:00:41 3/21/2009 3 21 2009 18 641 520884 4815314 276 40
0:00:42 4/4/2010 4 4 2010 0 647 519778 4815311 279 40
0:00:53 1/19/2011 1 19 2011 0 654 520377 4815313 278 40
4:00:56 2/6/2010 2 6 2010 4 641 520238 4815313 278 40
18:00:11 4/10/2011 4 10 2011 18 641 521198 4815316 276 40
4:00:50 11/25/2011 11 25 2011 4 655 520383 4815313 278 40
8:00:52 3/26/2011 3 26 2011 8 647 520809 4815314 277 40
8:00:54 4/9/2011 4 9 2011 8 657 520324 4815313 278 40
6:00:47 2/27/2009 2 27 2009 6 634 520975 4815315 276 40
2:00:53 3/6/2010 3 6 2010 2 633 520995 4815315 276 40
14:00:53 3/24/2011 3 24 2011 14 647 520474 4815314 277 40
10:00:55 12/15/2010 12 15 2010 10 646 520339 4815313 278 40
6:02:12 3/19/2011 3 19 2011 6 657 521069 4815316 276 40
4:00:45 3/6/2012 3 6 2012 4 657 521106 4815316 276 40
14:00:55 3/3/2014 3 3 2014 14 914 520057 4815313 278 40
12:00:54 2/14/2011 2 14 2011 12 653 520376 4815314 278 40
22:00:48 2/12/2010 2 12 2010 22 641 521098 4815316 276 40
22:01:18 3/31/2011 3 31 2011 22 641 521125 4815316 276 40
10:01:12 12/14/2010 12 14 2010 10 654 520213 4815313 278 40
12:00:41 3/15/2011 3 15 2011 12 657 520270 4815313 278 40
4:00:53 4/9/2012 4 9 2012 4 657 520674 4815315 277 40
2:00:55 12/10/2010 12 10 2010 2 653 520891 4815315 276 40
14:00:42 1/8/2010 1 8 2010 14 646 520400 4815314 278 40
4:00:21 3/31/2011 3 31 2011 4 661 520561 4815315 277 40
12:00:49 3/20/2012 3 20 2012 12 665 520324 4815314 278 40
14:00:44 2/14/2011 2 14 2011 14 653 520375 4815314 278 40
16:00:36 3/7/2009 3 7 2009 16 634 520249 4815314 278 40
14:00:42 12/17/2010 12 17 2010 14 653 520105 4815313 278 40
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8:00:26 3/19/2011 3 19 2011 8 657 520839 4815316 276 40
22:01:24 12/14/2010 12 14 2010 22 641 520012 4815313 278 40
4:09:44 4/3/2013 4 3 2013 4 657 520021 4815313 278 40
8:00:48 3/24/2012 3 24 2012 8 673 520281 4815314 278 40
18:00:53 4/15/2011 4 15 2011 18 654 520310 4815314 278 40
10:00:42 2/11/2013 2 11 2013 10 658 520879 4815316 276 40
11:47:20 3/2/2013 3 2 2013 11 641 520358 4815315 278 40
2:00:57 12/21/2010 12 21 2010 2 641 521216 4815317 275 40
2:00:43 4/12/2011 4 12 2011 2 647 519712       4815313 279     40
0:00:47 4/15/2011       4       15      2011    0       667     520843  4815316 276     40
0:00:54 4/4/2010        4       4       2010    0       656     520987  4815317 276     40
2:00:54 11/25/2011      11      25      2011    2       655     520378  4815315 278     40
6:00:31 3/23/2012       3       23      2012    6       672     519828  4815313 279     40
20:00:53        3/6/2012        3       6       2012    20      657     521230  4815318 275     40
10:00:24        3/21/2012       3       21      2012    10      663     520399  4815315 278     40
12:00:47        12/4/2010       12      4       2010    12      646     520393  4815315 278     40
16:00:29        3/17/2012       3       17      2012    16      658     520606  4815316 277     40
4:01:20 4/2/2011        4       2       2011    4       657     520676  4815316 277     40
22:00:56        11/26/2011      11      26      2011    22      655     520544  4815316 277     40
18:00:54        3/5/2009        3       5       2009    18      635     521219  4815318 275     40
10:00:54        1/31/2009       1       31      2009    10      635     520370  4815316 278     40
18:00:51        3/3/2014        3       3       2014    18      914     519747  4815314 279     40
6:00:26 3/30/2010       3       30      2010    6       643     521073  4815318 276     40
10:00:53        1/13/2014       1       13      2014    10      658     519844  4815314 279     40
16:01:09        3/2/2014        3       2       2014    16      914     520040  4815315 278     40
18:00:54        3/25/2009       3       25      2009    18      641     520087  4815315 278     40
8:00:54 4/15/2011       4       15      2011    8       801     520541  4815317 277     40
2:00:54 3/28/2011       3       28      2011    2       647     521193  4815319 276     40
12:00:39        12/11/2010      12      11      2010    12      646     519848  4815315 279     40
12:00:39        12/30/2010      12      30      2010    12      657     520379  4815317 278     40
2:00:44 1/7/2011        1       7       2011    2       653     521206  4815319 276     40
6:00:11 3/26/2012       3       26      2012    6       674     519669  4815314 279     40
14:00:31        1/24/2011       1       24      2011    14      655     519877  4815315 279     40
16:00:22        1/27/2009       1       27      2009    16      635     521118  4815319 276     40
22:00:47        4/14/2011       4       14      2011    22      667     520839  4815318 276     40
16:00:55        3/30/2009       3       30      2009    16      640     521144  4815319 276     40
16:00:55        4/14/2012       4       14      2012    16      657     520464  4815317 277     40
12:00:17        12/27/2011      12      27      2011    12      657     520219  4815316 278     40
2:00:48 5/1/2010        5       1       2010    2       657     521120  4815319 276     40
18:01:42        2/5/2010        2       5       2010    18      647     520175  4815316 278     40
16:00:55        3/28/2009       3       28      2009    16      639     520347  4815317 278     40
2:00:41 3/3/2009        3       3       2009    2       635     520214  4815316 278     40
0:00:47 4/13/2011       4       13      2011    0       657     520043  4815316 278     40
22:01:12        4/12/2011       4       12      2011    22      657     520040  4815316 278     40
18:00:50        2/15/2011       2       15      2011    18      653     521098  4815319 276     40
0:00:21 11/21/2011      11      21      2011    0       665     520257 4815317 278 40
18:00:53 4/4/2010 4 4 2010 18 656 520974 4815319 276 40
4:00:47 1/7/2011 1 7 2011 4 653 521211 4815320 276 40
6:00:33 4/2/2011 4 2 2011 6 657 520683 4815318 277 40
4:00:54 4/6/2010 4 6 2010 4 657 519748 4815315 279 40
18:00:42 4/22/2012 4 22 2012 18 657 520473 4815318 277 40
2:00:55 3/31/2011 3 31 2011 2 661 520561 4815318 277 40
14:00:47 2/15/2011 2 15 2011 14 653 520813 4815319 277 40
22:00:47 11/24/2010 11 24 2010 22 647 520641 4815319 277 40
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2:00:41 3/30/2010 3 30 2010 2 643 521070 4815320 276 40
10:00:39 1/3/2010 1 3 2010 10 646 520578 4815318 277 40
0:00:36 4/11/2011 4 11 2011 0 667 520986 4815320 276 40
12:00:26 12/22/2010 12 22 2010 12 654 519907 4815317 279 40
18:00:51 3/5/2010 3 5 2010 18 633 521175 4815320 276 40
10:00:54 12/15/2010 12 15 2010 10 655 520120 4815317 278 40
22:00:48 3/18/2013 3 18 2013 22 677 520989 4815320 276 40
10:00:23 3/15/2011 3 15 2011 10 641 520177 4815318 278 40
10:00:44 3/24/2011 3 24 2011 10 647 520459 4815318 277 40
6:00:48 12/16/2010 12 16 2010 6 655 519867 4815317 279 40
4:00:56 3/30/2010 3 30 2010 4 643 521072 4815321 276 40
2:00:36 1/9/2009 1 9 2009 2 634 520446 4815319 277 40
13:32:56 2/18/2014 2 18 2014 13 657 520870 4815320 276 40
0:00:54 3/19/2013 3 19 2013 0 677 520988 4815321 276 40
6:00:54 3/31/2011 3 31 2011 6 661 520560 4815319 277 40
18:01:43 3/9/2011 3 9 2011 18 641 519948 4815318 279 40
10:00:53 5/4/2009 5 4 2009 10 639 520143 4815318 278 40
8:00:50 1/24/2013 1 24 2013 8 671 519917 4815318 279 40
22:01:01 2/12/2013 2 12 2013 22 658 521009 4815321 276 40
12:00:41 3/7/2009 3 7 2009 12 634 520146 4815318 278 40
16:00:47 3/17/2012 3 17 2012 16 657 520293 4815319 278 40
14:00:49 2/21/2014 2 21 2014 14 679 520668 4815320 277 40
16:00:41 3/2/2009 3 2 2009 16 635 520321 4815319 278 40
4:00:26 3/21/2012 3 21 2012 4 665 520228 4815319 278 40
12:00:48 3/15/2011 3 15 2011 12 641 520161 4815319 278 40
14:00:54 3/15/2011 3 15 2011 14 641 520164 4815319 278 40
2:00:41 1/10/2014 1 10 2014 2 658 519329 4815316 280 40
10:00:54 3/3/2012 3 3 2012 10 641 521126 4815322 276 40
6:00:54 1/12/2010 1 12 2010 6 646 521126 4815322 276 40
16:01:42 3/30/2010 3 30 2010 16 643 521167 4815322 276 40
6:00:21 2/2/2009 2 2 2009 6 635 520700 4815320 277 40
18:00:48 2/15/2010 2 15 2010 18 641 521173 4815322 276 40
2:00:56 4/1/2011 4 1 2011 2 653 521483 4815323 275 40
18:44:55 1/6/2014 1 6 2014 18 657 519391 4815317 280 40
2:00:41 2/12/2011 2 12 2011 2 653 521019 4815322 276 40
2:00:49 3/30/2012 3 30 2012 2 641 521257 4815323 275 40
10:00:56 2/24/2014 2 24 2014 10 916 520791 4815321 277 40
10:00:30 12/30/2010 12 30 2010 10 655 520208 4815320 278 40
16:00:54 1/8/2011 1 8 2011 16 653 521070 4815322 276 40
12:00:54 3/28/2009 3 28 2009 12 639 520388 4815320 278 40
6:00:53 12/5/2010 12 5 2010 6 646 520873 4815322 276 40
16:00:53 3/6/2014 3 6 2014 16 909 520219 4815320 278 40
2:00:54 1/7/2013 1 7 2013 2 657 520236 4815320 278 40
4:00:48 12/21/2010 12 21 2010 4 641 521221 4815323 275 40
8:00:54 1/21/2011 1 21 2011 8 653 521002 4815323 276 40
22:00:48 3/21/2011 3 21 2011 22 657 520942 4815322 276 40
0:00:58 4/2/2011 4 2 2011 0 657 520675 4815322 277 40
4:00:43 3/26/2008 3 26 2008 4 637 521160 4815323 276 40
12:00:54 4/19/2011 4 19 2011 12 657 520825 4815322 276 40
16:00:54 2/15/2011 2 15 2011 16 647 520726 4815322 277 40
16:00:48 3/13/2013 3 13 2013 16 677 520470 4815321 277 40
12:00:41 12/14/2010 12 14 2010 12 654 520216 4815320 278 40
0:00:53 3/9/2010 3 9 2010 0 641 521147 4815323 276 40
0:00:50 4/4/2010 4 4 2010 0 654 521379 4815324 275 40
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12:01:23 4/25/2010 4 25 2010 12 643 520270 4815321 278 40
8:00:53 3/13/2013 3 13 2013 8 679 520772 4815322 277 40
4:00:42 1/12/2010 1 12 2010 4 646 521130 4815323 276 40
10:00:55 1/28/2009 1 28 2009 10 635 520986 4815323 276 40
22:00:47 3/16/2012 3 16 2012 22 657 520476 4815321 277 40
14:00:50 3/6/2014 3 6 2014 14 909 520211 4815321 278 40
12:00:47 4/1/2009 4 1 2009 12 647 521055 4815323 276 40
10:00:24 1/18/2011 1 18 2011 10 655 520954 4815323 276 40
8:00:49 11/21/2010 11 21 2010 8 638 520463 4815322 277 40
22:00:39 11/21/2010 11 21 2010 22 801 520463 4815322 277 40
10:00:49 5/7/2010 5 7 2010 10 657 520579 4815322 277 40
0:01:11 2/12/2011 2 12 2011 0 647 521028 4815324 276 40
6:00:44 1/7/2011 1 7 2011 6 653 521152 4815324 276 40
14:00:32 1/7/2010 1 7 2010 14 646 520454 4815322 277 40
12:00:44 4/8/2008 4 8 2008 12 634 520806 4815323 277 40
6:00:11 2/21/2014 2 21 2014 6 909 520794 4815323 277 40
0:00:48 2/9/2010 2 9 2010 0 647 521204 4815325 276 40
10:00:26 4/22/2013 4 22 2013 10 679 520003 4815321 279 40
10:00:48 2/8/2009 2 8 2009 10 635 520853 4815324 276 40
22:00:56 11/21/2010 11 21 2010 22 650 520466 4815323 277 40
4:00:56 1/4/2010 1 4 2010 4 647 521494 4815326 275 40
18:00:40 12/17/2010 12 17 2010 18 655 519634 4815320 279 40
14:00:44 3/15/2013 3 15 2013 14 671 520364 4815322 278 40
0:00:26 4/1/2011 4 1 2011 0 641 521124 4815325 276 40
8:00:47 11/27/2011 11 27 2011 8 655 520366 4815323 278 40
14:00:55 12/30/2010 12 30 2010 14 657 520375 4815323 278 40
12:00:43 4/17/2010 4 17 2010 12 657 520002 4815322 279 40
10:00:54 1/9/2009 1 9 2009 10 634 520299 4815322 278 40
0:00:42 3/16/2012 3 16 2012 0 658 520536 4815323 277 40
16:02:53 2/28/2011 2 28 2011 16 650 520369 4815323 278 40
4:00:42 5/1/2010 5 1 2010 4 646 521086 4815325 276 40
5:06:55 1/22/2013 1 22 2013 5 641 519357 4815320 273 40
22:00:23 1/17/2011 1 17 2011 22 655 520807 4815324 277 40
18:00:42 11/23/2010 11 23 2010 18 638 521000 4815325 276 40
10:00:20 4/25/2010 4 25 2010 10 643 520266 4815323 278 40
22:00:54 3/25/2009 3 25 2009 22 641 520134 4815322 278 40
6:00:41 1/21/2011 1 21 2011 6 653 521005 4815325 276 40
8:00:42 11/26/2011 11 26 2011 8 655 520282 4815323 278 40
10:00:55 1/29/2009 1 29 2009 10 635 520978 4815325 276 40
0:01:53 4/29/2010 4 29 2010 0 657 521127 4815326 276 40
8:00:53 2/17/2013 2 17 2013 8 665 521122 4815326 276 40
0:00:10 3/4/2009 3 4 2009 0 635 520188 4815323 278 40
2:00:48 2/14/2010 2 14 2010 2 641 521040 4815325 276 40
22:00:30 3/27/2011 3 27 2011 22 647 521009 4815325 276 40
22:00:48 3/25/2009 3 25 2009 22 646 520082 4815323 278 40
0:00:41 11/27/2011 11 27 2011 0 655 520541 4815324 277 40
14:00:54 3/28/2009 3 28 2009 14 639 520353 4815323 278 40
6:00:26 3/3/2009 3 3 2009 6 635 520215 4815323 278 40
16:00:53 1/31/2013 1 31 2013 16 671 520316 4815323 278 40
2:00:55 2/12/2011 2 12 2011 2 647 521022 4815326 276 40
18:00:19 3/27/2012 3 27 2012 18 681 519759 4815322 279 40
12:00:24 2/5/2010 2 5 2010 12 646 520593 4815324 277 40
0:01:53 4/8/2010 4 8 2010 0 656 521599 4815328 275 40
22:00:53 3/11/2009 3 11 2009 22 641 520795 4815325 277 40
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6:00:54 4/5/2008 4 5 2008 6 631 521215 4815327 276 40
0:00:55 4/4/2009 4 4 2009 0 643 520761 4815325 277 40
18:00:51 4/21/2013 4 21 2013 18 677 520313 4815324 278 40
0:16:53 1/10/2013 1 10 2013 0 641 520000 4815323 279 40
6:00:56 2/13/2010 2 13 2010 6 641 521083 4815326 276 40
0:00:55 1/9/2009 1 9 2009 0 634 520443 4815325 277 40
10:00:52 3/27/2009 3 27 2009 10 643 520590 4815325 277 40
14:00:48 4/4/2010 4 4 2010 14 654 520469 4815325 277 40
8:00:54 12/18/2012 12 18 2012 8 674 520921 4815326 276 40
18:00:53 5/6/2010 5 6 2010 18 656 520997 4815326 276 40
4:01:39 2/13/2010 2 13 2010 4 641 521082 4815327 276 40
16:00:49 1/20/2011 1 20 2011 16 653 520943 4815326 276 40
14:00:42 1/16/2012 1 16 2012 14 657 520202 4815324 278 40
6:00:48 12/18/2012 12 18 2012 6 674 520947 4815326 276 40
22:00:56 12/5/2010 12 5 2010 22 653 521065 4815327 276 40
0:00:44 12/6/2013 12 6 2013 0 914 520307 4815325 278 40
8:00:56 4/22/2013 4 22 2013 8 679 520002 4815324 279 40
4:00:54 2/14/2010 2 14 2010 4 641 521038 4815327 276 40
2:01:13 3/8/2012 3 8 2012 2 641 521300 4815328 275 40
2:01:06 1/18/2011 1 18 2011 2 655 520993 4815327 276 40
6:00:12 4/6/2010 4 6 2010 6 657 519747 4815323 272 40
4:00:41 3/29/2011 3 29 2011 4 647 521089 4815327 276 40
12:00:48 3/10/2011 3 10 2011 12 657 521152 4815327 276 40
0:00:26 2/14/2010 2 14 2010 0 641 521044 4815327 276 40
4:00:24 3/3/2009 3 3 2009 4 635 520212 4815325 278 40
14:00:54 2/21/2014 2 21 2014 14 909 520585 4815326 277 40
0:00:58 2/12/2011 2 12 2011 0 653 521020 4815327 276 40
18:00:45 12/6/2010 12 6 2010 18 646 520250 4815325 278 40
12:00:53 1/15/2012 1 15 2012 12 665 520557 4815326 277 40
0:00:43 1/17/2011 1 17 2011 0 653 520750 4815327 277 40
14:00:27 2/12/2010 2 12 2010 14 641 521027 4815328 276 40
2:00:47 2/22/2012 2 22 2012 2 641 520415 4815326 277 40
10:00:53 1/23/2011 1 23 2011 10 655 520897 4815327 276 40
16:00:48 1/3/2010 1 3 2010 16 646 520551 4815326 277 40
2:00:56 5/1/2010 5 1 2010 2 646 521087 4815328 276 40
10:00:54 3/19/2011 3 19 2011 10 657 520256 4815326 278 40
22:00:48 4/1/2011 4 1 2011 22 659 520862 4815328 276 40
14:00:24 2/16/2014 2 16 2014 14 914 520759 4815327 277 40
4:00:56 1/18/2011 1 18 2011 4 655 521002 4815328 276 40
11:50:17 2/2/2013 2 2 2013 11 641 520105 4815326 271 40
18:00:24 4/17/2009 4 17 2009 18 639 519817 4815325 272 40
8:01:06 3/2/2011 3 2 2011 8 646 520435 4815327 277 40
16:00:47 12/19/2010 12 19 2010 16 646 520796 4815328 277 40
4:00:42 3/26/2008 3 26 2008 4 631 521240 4815329 275 40
6:00:53 2/14/2010 2 14 2010 6 641 521042 4815329 276 40
0:00:54 3/2/2011 3 2 2011 0 646 520340 4815327 278 40
0:00:44 3/15/2011 3 15 2011 0 657 521020 4815329 276 40
12:00:53 3/30/2012 3 30 2012 12 665 520265 4815327 278 40
16:01:12 1/7/2010 1 7 2010 16 646 520431 4815327 277 40
14:00:48 3/31/2014 3 31 2014 14 914 520169 4815326 271 40
18:01:11 3/15/2013 3 15 2013 18 679 519751 4815325 272 40
10:00:53 5/4/2010 5 4 2010 10 646 520843 4815329 276 40
10:00:55 4/7/2008 4 7 2008 10 634 520990 4815329 276 40
18:01:09 3/25/2009 3 25 2009 18 643 520085 4815326 271 40
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14:00:53 3/9/2011 3 9 2011 14 641 519989 4815326 272 40
6:00:54 3/25/2009 3 25 2009 6 643 520863 4815329 276 40
10:00:26 1/24/2013 1 24 2013 10 671 519927 4815326 272 40
6:00:48 3/2/2011 3 2 2011 6 647 520441 4815327 277 40
6:00:52 4/9/2010 4 9 2010 6 646 521109 4815330 276 40
14:00:55 12/21/2010 12 21 2010 14 653 520723 4815328 277 40
22:00:53 4/19/2011 4 19 2011 22 657 521535 4815331 275 40
8:00:54 1/18/2011 1 18 2011 8 655 521002 4815329 276 40
10:00:48 2/4/2010 2 4 2010 10 647 520159 4815327 271 40
10:00:41 12/22/2010 12 22 2010 10 654 519900 4815326 272 40
14:00:54 2/21/2014 2 21 2014 14 914 520559 4815328 277 40
4:00:48 4/9/2010 4 9 2010 4 646 521110 4815330 276 40
18:00:55 2/26/2009 2 26 2009 18 634 520690 4815329 277 40
22:00:54 4/7/2013 4 7 2013 22 679 521116 4815330 276 40
22:00:30 3/14/2011 3 14 2011 22 657 521021 4815330 276 40
18:00:39 11/30/2011 11 30 2011 18 655 520203 4815327 271 40
2:00:55 4/9/2010 4 9 2010 2 646 521111 4815330 276 40
6:00:54 3/29/2011 3 29 2011 6 647 521092 4815330 276 40
2:02:20 3/5/2012 3 5 2012 2 641 521055 4815330 276 40
10:00:54 11/22/2010 11 22 2010 10 650 520443 4815328 270 40
4:00:48 4/20/2011 4 20 2011 4 657 521545 4815332 275 40
22:00:09 4/18/2009 4 18 2009 22 634 521125 4815331 276 40
8:00:32 12/13/2010 12 13 2010 8 641 520430 4815328 270 40
0:00:44 2/25/2009 2 25 2009 0 635 520671 4815329 277 40
4:00:54 2/5/2010 2 5 2010 4 641 520290 4815328 271 40
0:00:53 4/8/2013 4 8 2013 0 679 521117 4815331 276 40
18:00:54 2/28/2011 2 28 2011 18 639 521238 4815331 275 40
0:00:53 3/10/2011 3 10 2011 0 654 520378 4815329 271 40
4:00:39 1/3/2010 1 3 2010 4 647 521197 4815331 276 40
2:01:24 5/7/2009 5 7 2009 2 640 520658 4815330 277 40
10:00:54 2/18/2014 2 18 2014 10 671 521092 4815331 276 40
6:04:24 5/3/2013 5 3 2013 6 657 521248 4815332 275 40
0:00:56 2/4/2010 2 4 2010 0 641 520221 4815328 271 40
6:00:41 2/5/2010 2 5 2010 6 641 520294 4815329 271 40
2:00:43 2/5/2010 2 5 2010 2 641 520297 4815329 271 40
10:00:55 2/1/2013 2 1 2013 10 658 520370 4815329 271 40
20:00:53 3/24/2012 3 24 2012 20 663 521088 4815331 276 40
14:00:23 4/20/2012 4 20 2012 14 671 520244 4815329 271 40
22:00:53 3/28/2011 3 28 2011 22 647 521088 4815331 276 40
22:00:56 12/4/2010 12 4 2010 22 801 521218 4815332 275 40
4:00:35 3/28/2011 3 28 2011 4 641 521033 4815331 276 40
10:00:49 5/11/2011 5 11 2011 10 657 519896 4815328 272 40
22:00:55 3/13/2013 3 13 2013 22 679 521146 4815332 276 40
14:00:26 2/5/2010 2 5 2010 14 646 520596 4815330 270 40
12:00:41 2/2/2013 2 2 2013 12 658 520147 4815329 271 40
18:01:17 2/28/2011 2 28 2011 18 647 521197 4815332 276 40
22:00:47 3/16/2011 3 16 2011 22 659 520749 4815331 270 40
10:01:07 2/24/2014 2 24 2014 10 679 520707 4815331 270 40
10:00:54 2/19/2013 2 19 2013 10 657 520021 4815329 271 40
8:00:43 2/17/2010 2 17 2010 8 641 520781 4815331 270 40
16:00:42 4/4/2010 4 4 2010 16 654 520470 4815330 270 40
22:00:53 3/22/2011 3 22 2011 22 657 521085 4815332 276 40
2:00:55 3/29/2011 3 29 2011 2 647 521088 4815332 276 40
2:00:47 12/18/2012 12 18 2012 2 674 520905 4815332 276 40
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0:00:55 3/28/2011 3 28 2011 0 647 521010 4815332 276 40
12:00:42 12/25/2010 12 25 2010 12 654 520226 4815330 271 40
4:00:53 3/30/2010 3 30 2010 4 654 521689 4815334 274 40
4:00:42 4/5/2008 4 5 2008 4 631 521214 4815333 276 40
0:11:26 2/24/2014 2 24 2014 0 657 520368 4815330 271 40
18:01:47 2/27/2012 2 27 2012 18 641 521304 4815333 275 40
12:00:41 12/21/2010 12 21 2010 12 654 520910 4815332 276 40
12:00:54 4/3/2008 4 3 2008 12 631 520845 4815332 269 40
14:00:47 1/31/2013 1 31 2013 14 671 520317 4815330 271 40
8:00:24 2/13/2010 2 13 2010 8 641 521070 4815333 276 40
18:00:49 2/24/2010 2 24 2010 18 641 520735 4815332 270 40
10:00:42 2/4/2009 2 4 2009 10 634 520668 4815331 270 40
2:00:57 3/2/2011 3 2 2011 2 657 520329 4815330 271 40
6:00:41 1/18/2011 1 18 2011 6 655 520998 4815333 276 40
6:00:41 1/4/2010 1 4 2010 6 647 521484 4815334 275 40
2:00:33 3/2/2011 3 2 2011 2 646 520335 4815331 271 40
10:00:54 1/15/2012 1 15 2012 10 665 520561 4815331 270 40
10:01:12 2/5/2010 2 5 2010 10 646 520598 4815331 270 40
18:00:44 11/20/2011 11 20 2011 18 665 520222 4815330 271 40
10:00:26 3/15/2011 3 15 2011 10 657 520282 4815331 271 40
16:00:55 1/15/2013 1 15 2013 16 675 520886 4815332 269 40
22:00:54 1/15/2013 1 15 2013 22 675 521188 4815333 276 40
11:08:25 4/19/2013 4 19 2013 11 657 520118 4815330 271 40
6:00:55 2/17/2010 2 17 2010 6 641 520785 4815332 270 40
8:00:50 4/19/2010 4 19 2010 8 656 520405 4815331 271 40
0:00:48 3/29/2011 3 29 2011 0 647 521087 4815333 276 40
0:00:41 3/2/2011 3 2 2011 0 657 520334 4815331 271 40
22:00:56 3/27/2011 3 27 2011 22 641 521031 4815333 276 40
10:00:47 2/15/2011 2 15 2011 10 647 520587 4815332 270 40
2:00:42 3/27/2009 3 27 2009 2 641 520695 4815333 270 40
0:00:56 4/5/2008 4 5 2008 0 631 521217 4815334 275 40
22:00:43 3/13/2013 3 13 2013 22 658 521144 4815334 276 40
6:00:26 3/25/2012 3 25 2012 6 658 520425 4815332 270 40
10:00:55 2/20/2014 2 20 2014 10 671 520853 4815333 269 40
22:00:53 4/7/2010 4 7 2010 22 656 521577 4815336 275 40
0:01:29 4/8/2010 4 8 2010 0 643 521512 4815336 275 40
10:01:12 3/11/2011 3 11 2011 10 654 520840 4815333 269 40
22:00:56 12/13/2009 12 13 2009 22 639 520668 4815333 270 40
22:00:55 3/12/2013 3 12 2013 22 679 521145 4815334 276 40
6:00:15 1/28/2009 1 28 2009 6 634 521013 4815334 269 40
16:59:25 4/16/2013 4 16 2013 16 657 520849 4815334 269 40
0:00:41 3/4/2014 3 4 2014 0 914 519952 4815331 272 40
8:00:48 3/29/2014 3 29 2014 8 917 520846 4815334 269 40
10:00:53 2/16/2011 2 16 2011 10 647 520818 4815334 269 40
14:02:24 4/24/2010 4 24 2010 14 656 520556 4815333 270 40
2:00:48 12/6/2010 12 6 2010 2 646 521140 4815335 276 40
10:00:23 4/11/2010 4 11 2010 10 657 519848 4815331 272 40
6:00:53 3/27/2009 3 27 2009 6 641 520695 4815333 270 40
16:00:46 12/23/2010 12 23 2010 16 641 520037 4815331 271 40
12:00:17 3/28/2009 3 28 2009 12 640 520317 4815332 271 40
6:00:55 3/28/2011 3 28 2011 6 641 521033 4815335 269 40
16:00:41 3/13/2013 3 13 2013 16 679 520761 4815334 270 40
4:00:53 3/27/2009 3 27 2009 4 641 520696 4815334 270 40
6:00:47 3/12/2012 3 12 2012 6 665 521187 4815335 276 40
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10:00:38 4/25/2010 4 25 2010 10 656 520267 4815333 271 40
0:00:53 3/5/2012 3 5 2012 0 657 521038 4815335 269 40
10:00:52 2/22/2012 2 22 2012 10 657 520832 4815334 269 40
0:00:53 3/23/2011 3 23 2011 0 657 521086 4815335 269 40
8:00:23 3/28/2009 3 28 2009 8 641 520691 4815334 270 40
16:00:44 2/12/2010 2 12 2010 16 641 521030 4815335 269 40
22:00:54 3/27/2012 3 27 2012 22 674 520238 4815333 271 40
8:00:47 3/22/2012 3 22 2012 8 657 520246 4815333 271 40
4:00:46 3/6/2010 3 6 2010 4 641 521214 4815336 276 40
12:01:18 2/21/2014 2 21 2014 12 909 520577 4815334 270 40
10:00:54 3/11/2013 3 11 2013 10 658 520552 4815334 270 40
0:00:41 3/28/2011 3 28 2011 0 641 521031 4815335 269 40
4:00:41 3/25/2012 3 25 2012 4 658 520430 4815334 270 40
0:01:12 1/22/2013 1 22 2013 0 675 521257 4815336 275 40
6:00:53 11/30/2012 11 30 2012 6 670 520747 4815335 270 40
16:00:26 2/6/2010 2 6 2010 16 641 520086 4815333 271 40
7:13:26 2/13/2014 2 13 2014 7 657 520371 4815334 271 40
2:00:53 1/28/2009 1 28 2009 2 634 520978 4815335 269 40
14:00:44 12/25/2010 12 25 2010 14 654 520220 4815333 271 40
2:00:47 11/27/2011 11 27 2011 2 655 520530 4815334 270 40
2:01:11 4/20/2011 4 20 2011 2 657 521544 4815337 275 40
10:00:51 2/12/2010 2 12 2010 10 641 521083 4815336 269 40
6:00:53 2/24/2014 2 24 2014 6 679 520706 4815335 270 40
10:00:23 2/12/2011 2 12 2011 10 653 520999 4815336 269 40
2:00:49 3/28/2011 3 28 2011 2 641 521036 4815336 269 40
2:01:24 2/27/2010 2 27 2010 2 641 521295 4815337 275 40
14:00:47 1/3/2010 1 3 2010 14 646 520556 4815334 270 40
0:00:48 4/20/2012 4 20 2012 0 665 520847 4815335 269 40
22:00:42 3/16/2012 3 16 2012 22 658 520410 4815334 271 40
0:00:24 2/24/2014 2 24 2014 0 679 520695 4815335 270 40
4:00:42 3/16/2012 3 16 2012 4 658 520535 4815335 270 40
6:00:42 3/21/2012 3 21 2012 6 665 520224 4815334 271 40
12:00:44 4/3/2009 4 3 2009 12 639 520750 4815335 270 40
0:53:55 12/4/2013 12 4 2013 0 657 520189 4815334 271 40
8:00:56 1/28/2009 1 28 2009 8 634 521021 4815336 269 40
6:12:17 2/24/2014 2 24 2014 6 657 520369 4815334 271 40
0:01:33 3/30/2010 3 30 2010 0 643 521337 4815337 275 40
14:00:10 1/13/2014 1 13 2014 14 914 519981 4815333 272 40
22:00:56 3/3/2014 3 3 2014 22 914 519952 4815333 272 40
6:00:56 3/6/2010 3 6 2010 6 641 521208 4815337 269 40
2:00:44 3/25/2012 3 25 2012 2 658 520429 4815335 270 40
6:01:11 3/2/2011 3 2 2011 6 646 520430 4815335 270 40
14:01:19 4/2/2010 4 2 2010 14 647 520094 4815334 271 40
16:00:52 12/24/2010 12 24 2010 16 641 519943 4815333 272 40
22:00:55 1/21/2013 1 21 2013 22 675 521254 4815338 268 40
14:00:43 3/28/2009 3 28 2009 14 640 520315 4815335 271 40
16:00:25 2/5/2010 2 5 2010 16 646 520595 4815336 270 40
2:01:00 2/24/2014 2 24 2014 2 679 520705 4815336 270 40
4:01:18 12/18/2012 12 18 2012 4 674 520902 4815337 269 40
22:00:56 2/23/2014 2 23 2014 22 679 520699 4815336 270 40
6:00:53 11/26/2011 11 26 2011 6 655 520420 4815335 270 40
6:00:57 11/20/2011 11 20 2011 6 665 521061 4815337 269 40
16:00:44 3/15/2013 3 15 2013 16 679 520043 4815334 271 40
22:00:53 3/25/2011 3 25 2011 22 657 521065 4815338 269 40
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4:02:59 3/2/2011 3 2 2011 4 646 520436 4815336 270 40
16:00:49 4/4/2010 4 4 2010 16 657 520413 4815336 271 40
6:00:54 3/27/2008 3 27 2008 6 637 521136 4815338 269 40
16:00:53 12/14/2010 12 14 2010 16 641 520008 4815335 272 40
20:00:54 3/5/2012 3 5 2012 20 657 521173 4815338 269 40
0:00:41 3/2/2011 3 2 2011 0 647 520440 4815336 270 40
18:00:48 11/24/2010 11 24 2010 18 657 520228 4815335 271 40
5:21:55 4/23/2013 4 23 2013 5 657 521453 4815339 275 40
0:00:53 3/16/2012 3 16 2012 0 665 520757 4815337 270 40
12:00:54 12/22/2010 12 22 2010 12 655 519839 4815334 272 40
16:00:49 4/16/2010 4 16 2010 16 656 520308 4815336 271 40
2:00:55 5/3/2010 5 3 2010 2 640 521492 4815340 275 40
5:56:53 2/4/2013 2 4 2013 5 641 521175 4815339 269 40
2:01:11 3/9/2014 3 9 2014 2 914 520569 4815337 270 40
1:12:42 2/13/2014 2 13 2014 1 657 520368 4815336 271 40
4:00:54 1/28/2009 1 28 2009 4 634 520981 4815338 269 40
18:00:44 3/30/2013 3 30 2013 18 657 519849 4815335 272 40
2:00:50 3/6/2010 3 6 2010 2 641 521210 4815339 269 40
8:01:52 2/21/2014 2 21 2014 8 671 520821 4815338 269 40
2:00:54 2/8/2009 2 8 2009 2 634 520824 4815338 269 40
16:00:52 1/13/2011 1 13 2011 16 653 520652 4815337 270 40
14:01:18 3/30/2012 3 30 2012 14 665 520265 4815336 271 40
12:00:54 1/8/2011 1 8 2011 12 653 521044 4815339 269 40
4:00:54 3/4/2014 3 4 2014 4 914 519958 4815336 272 40
16:00:54 3/30/2012 3 30 2012 16 665 520266 4815336 271 40
22:01:24 4/29/2010 4 29 2010 22 654 520991 4815339 269 40
2:00:56 2/21/2014 2 21 2014 2 671 520819 4815338 269 40
6:00:20 3/16/2012 3 16 2012 6 658 520537 4815337 270 40
16:00:53 2/26/2009 2 26 2009 16 634 520647 4815338 270 40
2:00:37 3/5/2012 3 5 2012 2 657 521051 4815339 269 40
22:00:53 4/19/2012 4 19 2012 22 665 520850 4815338 269 40
10:00:42 1/27/2010 1 27 2010 10 646 520614 4815338 270 40
10:00:54 11/21/2010 11 21 2010 10 646 520030 4815336 271 40
22:01:47 3/29/2012 3 29 2012 22 672 521723 4815341 274 40
2:00:50 4/27/2011 4 27 2011 2 654 521063 4815339 269 40
8:00:53 3/24/2011 3 24 2011 8 641 520189 4815337 271 40
0:00:54 1/16/2013 1 16 2013 0 675 521190 4815340 269 40
0:00:51 3/30/2010 3 30 2010 0 646 521103 4815340 269 40
22:00:38 4/14/2008 4 14 2008 22 634 520994 4815339 269 40
18:00:54 12/14/2010 12 14 2010 18 641 520003 4815336 272 40
0:00:54 4/4/2010 4 4 2010 0 643 519816 4815336 272 40
18:45:43 3/4/2014 3 4 2014 18 657 520028 4815336 271 40
18:00:55 1/13/2011 1 13 2011 18 653 520596 4815338 270 40
10:00:14 4/3/2008 4 3 2008 10 631 520831 4815339 269 40
22:00:45 2/24/2009 2 24 2009 22 635 520667 4815339 270 40
8:00:45 12/21/2010 12 21 2010 8 641 521172 4815340 269 40
8:00:07 12/16/2010 12 16 2010 8 655 519878 4815336 272 40
4:00:54 3/9/2014 3 9 2014 4 914 520569 4815338 270 40
8:00:56 3/2/2011 3 2 2011 8 647 520439 4815338 270 40
12:00:21 1/8/2009 1 8 2009 12 634 520865 4815339 269 40
18:01:11 4/16/2009 4 16 2009 18 634 521102 4815340 269 40
18:01:48 1/20/2013 1 20 2013 18 675 521219 4815341 268 40
2:00:42 12/8/2013 12 8 2013 2 908 520663 4815339 270 40
14:00:49 12/10/2010 12 10 2010 14 639 520381 4815338 271 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:54 3/24/2011 3 24 2011 12 647 520435 4815338 270 40
8:00:48 3/14/2013 3 14 2013 8 671 520650 4815339 270 40
18:00:33 1/13/2011 1 13 2011 18 653 520582 4815339 270 40
8:01:11 2/24/2014 2 24 2014 8 679 520696 4815339 270 40
14:00:42 3/9/2011 3 9 2011 14 657 520038 4815338 271 40
22:00:47 4/10/2011 4 10 2011 22 657 521000 4815340 269 40
2:00:50 4/2/2011 4 2 2011 2 659 520862 4815340 269 40
18:00:31 11/27/2011 11 27 2011 18 655 520287 4815338 271 40
18:00:53 1/16/2011 1 16 2011 18 653 520755 4815340 270 40
12:00:47 3/28/2014 3 28 2014 12 917 520857 4815340 269 40
12:00:42 4/3/2011 4 3 2011 12 653 519673 4815337 272 40
13:15:56 4/12/2014 4 12 2014 13 657 520217 4815338 271 40
2:00:47 3/2/2011 3 2 2011 2 647 520437 4815339 270 40
10:00:53 12/21/2011 12 21 2011 10 657 520542 4815339 270 40
2:00:47 3/26/2011 3 26 2011 2 657 521055 4815341 269 40
4:01:11 3/2/2011 3 2 2011 4 647 520440 4815339 270 40
10:00:54 3/30/2014 3 30 2014 10 917 520731 4815340 270 40
2:00:56 1/19/2011 1 19 2011 2 655 520378 4815339 271 40
2:00:50 2/22/2014 2 22 2014 2 909 521174 4815341 269 40
18:00:42 3/30/2012 3 30 2012 18 672 520066 4815338 271 40
6:00:50 11/21/2011 11 21 2011 6 665 520252 4815339 271 40
4:00:25 2/21/2014 2 21 2014 4 671 520817 4815341 269 40
10:00:55 1/8/2009 1 8 2009 10 634 520854 4815341 269 40
16:00:55 2/2/2013 2 2 2013 16 671 520132 4815339 271 40
22:00:56 4/15/2011 4 15 2011 22 654 520857 4815341 269 40
4:00:47 5/1/2010 5 1 2010 4 657 521111 4815342 269 40
2:01:11 3/4/2014 3 4 2014 2 914 519952 4815338 272 40
2:01:13 4/9/2011 4 9 2011 2 641 520061 4815339 271 40
16:00:53 4/20/2012 4 20 2012 16 657 520090 4815339 271 40
6:00:41 3/4/2014 3 4 2014 6 914 519958 4815338 272 40
14:00:53 3/24/2012 3 24 2012 14 672 519973 4815339 272 40
2:00:24 3/30/2010 3 30 2010 2 646 521104 4815342 269 40
8:00:42 2/26/2011 2 26 2011 8 641 521008 4815342 269 40
8:00:54 2/7/2011 2 7 2011 8 653 520345 4815340 271 40
0:00:55 1/14/2011 1 14 2011 0 653 520597 4815341 270 40
2:00:54 1/25/2013 1 25 2013 2 675 521262 4815343 268 40
12:00:23 2/8/2010 2 8 2010 12 647 520687 4815341 270 40
22:01:11 3/24/2011 3 24 2011 22 647 520753 4815341 270 40
0:00:31 3/23/2012 3 23 2012 0 672 519822 4815339 272 40
18:00:30 12/4/2010 12 4 2010 18 646 520231 4815340 271 40
2:00:45 3/30/2010 3 30 2010 2 654 521682 4815344 267 40
18:00:54 3/23/2012 3 23 2012 18 672 519851 4815339 272 40
10:00:42 3/28/2014 3 28 2014 10 917 520855 4815342 269 40
6:00:47 4/1/2009 4 1 2009 6 639 520440 4815341 270 40
2:00:54 2/26/2009 2 26 2009 2 634 520697 4815341 270 40
0:00:48 3/26/2011 3 26 2011 0 657 521064 4815343 269 40
0:00:49 4/11/2011 4 11 2011 0 657 521000 4815343 269 40
14:01:10 3/2/2012 3 2 2012 14 657 521181 4815343 269 40
2:00:42 3/16/2012 3 16 2012 2 658 520534 4815341 270 40
6:01:11 3/31/2014 3 31 2014 6 917 520966 4815343 269 40
0:00:43 2/13/2013 2 13 2013 0 658 521009 4815343 269 40
12:00:48 4/13/2011 4 13 2011 12 647 519722 4815339 272 40
10:00:57 2/12/2011 2 12 2011 10 647 521000 4815343 269 40
18:00:53 3/20/2009 3 20 2009 18 641 521181 4815343 269 40
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22:00:54 3/18/2011 3 18 2011 22 641 521204 4815343 269 40
0:00:23 4/2/2011 4 2 2011 0 659 520863 4815342 269 40
14:00:50 1/29/2009 1 29 2009 14 635 520375 4815341 271 40
8:00:54 4/13/2011 4 13 2011 8 657 520096 4815340 271 40
12:00:50 2/9/2011 2 9 2011 12 653 521016 4815343 269 40
2:00:53 2/17/2010 2 17 2010 2 641 520734 4815342 270 40
12:00:56 2/8/2013 2 8 2013 12 665 520119 4815341 271 40
6:00:47 2/26/2009 2 26 2009 6 634 520695 4815342 270 40
10:00:56 2/1/2013 2 1 2013 10 675 520408 4815342 271 40
0:00:48 12/14/2009 12 14 2009 0 639 520667 4815342 270 40
4:00:23 2/22/2014 2 22 2014 4 909 521170 4815344 269 40
8:00:57 4/13/2011 4 13 2011 8 641 520267 4815341 271 40
12:00:48 3/11/2009 3 11 2009 12 634 520583 4815342 270 40
0:00:47 2/8/2009 2 8 2009 0 634 520821 4815343 269 40
0:29:56 3/1/2014 3 1 2014 0 657 520874 4815343 269 40
6:00:53 12/21/2010 12 21 2010 6 641 521173 4815344 269 40
6:00:44 2/21/2014 2 21 2014 6 671 520824 4815343 269 40
8:00:16 3/27/2009 3 27 2009 8 641 520691 4815343 270 40
8:00:47 4/2/2010 4 2 2010 8 647 520082 4815341 271 40
16:00:54 3/26/2008 3 26 2008 16 631 521211 4815344 269 40
18:00:47 5/8/2008 5 8 2008 18 634 520680 4815343 270 40
22:00:54 3/13/2013 3 13 2013 22 671 521002 4815344 269 40
8:00:44 4/23/2010 4 23 2010 8 656 520548 4815342 270 40
4:02:11 4/30/2010 4 30 2010 4 656 520952 4815344 269 40
0:00:53 4/29/2010 4 29 2010 0 656 520986 4815344 269 40
10:00:43 12/22/2010 12 22 2010 10 655 519834 4815340 272 40
20:00:53 12/9/2013 12 9 2013 20 671 521273 4815345 268 40
12:00:42 3/28/2009 3 28 2009 12 641 520323 4815342 271 40
22:00:39 2/21/2012 2 21 2012 22 665 519959 4815341 272 40
22:00:42 3/4/2012 3 4 2012 22 657 521017 4815344 269 40
22:00:41 1/13/2011 1 13 2011 22 653 520597 4815343 270 40
6:00:53 4/1/2009 4 1 2009 6 637 520464 4815342 270 40
12:00:53 2/1/2013 2 1 2013 12 675 520867 4815344 269 40
12:00:41 3/4/2011 3 4 2011 12 641 520840 4815344 269 40
19:11:41 2/12/2014 2 12 2014 19 657 520394 4815342 271 40
11:11:25 4/20/2013 4 20 2013 11 657 520096 4815342 271 40
2:00:53 3/14/2011 3 14 2011 2 641 521202 4815345 269 40
4:00:54 3/30/2010 3 30 2010 4 646 521104 4815345 269 40
2:00:48 1/28/2011 1 28 2011 2 653 521132 4815345 269 40
4:00:57 2/24/2014 2 24 2014 4 679 520704 4815344 270 40
8:00:54 2/10/2012 2 10 2012 8 657 520969 4815345 269 40
14:00:41 2/21/2014 2 21 2014 14 916 520651 4815344 270 40
18:00:55 4/9/2011 4 9 2011 18 641 519466 4815340 273 40
8:00:50 3/23/2012 3 23 2012 8 673 520216 4815343 271 40
0:00:54 3/15/2013 3 15 2013 0 679 520832 4815345 269 40
14:00:55 3/23/2012 3 23 2012 14 673 520153 4815343 271 40
14:00:43 12/21/2011 12 21 2011 14 657 520542 4815344 270 40
2:00:53 11/20/2011 11 20 2011 2 665 521087 4815346 269 40
10:00:41 2/22/2012 2 22 2012 10 665 520694 4815344 270 40
12:00:47 2/13/2014 2 13 2014 12 914 520873 4815345 269 40
22:00:44 3/15/2012 3 15 2012 22 658 520647 4815344 270 40
8:00:41 3/25/2009 3 25 2009 8 641 520542 4815344 270 40
14:00:53 3/23/2012 3 23 2012 14 672 520097 4815343 271 40
12:00:54 1/14/2012 1 14 2012 12 657 520097 4815343 271 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:54 3/4/2011 3 4 2011 14 641 520845 4815345 269 40
0:00:40 3/14/2013 3 14 2013 0 671 520881 4815345 269 40
14:00:44 3/28/2011 3 28 2011 14 653 520036 4815343 271 40
8:00:41 3/23/2012 3 23 2012 8 658 520292 4815344 271 40
4:00:54 2/10/2012 2 10 2012 4 657 520967 4815346 269 40
5:46:13 1/2/2013 1 2 2013 5 641 520341 4815344 271 40
18:01:00 12/14/2010 12 14 2010 18 641 520017 4815343 271 40
18:00:54 2/21/2012 2 21 2012 18 665 519958 4815343 272 40
8:00:56 3/23/2012 3 23 2012 8 672 520097 4815343 271 40
12:01:11 5/1/2010 5 1 2010 12 646 520227 4815344 271 40
10:00:42 1/28/2009 1 28 2009 10 634 521011 4815346 269 40
14:00:42 1/28/2013 1 28 2013 14 675 520410 4815344 271 40
10:00:54 2/7/2010 2 7 2010 10 641 520233 4815344 271 40
4:00:31 12/10/2010 12 10 2010 4 801 521269 4815347 268 40
6:00:53 12/8/2013 12 8 2013 6 914 520349 4815344 271 40
10:00:54 2/8/2010 2 8 2010 10 647 520687 4815345 270 40
2:00:21 2/13/2013 2 13 2013 2 658 521012 4815346 269 40
4:00:55 1/10/2010 1 10 2010 4 646 521117 4815347 269 40
10:01:16 5/6/2010 5 6 2010 10 640 520307 4815344 271 40
4:00:54 3/31/2014 3 31 2014 4 917 520967 4815346 269 40
16:00:44 12/14/2010 12 14 2010 16 654 520228 4815344 271 40
6:00:53 3/26/2008 3 26 2008 6 631 521244 4815347 268 40
0:01:41 12/4/2010 12 4 2010 0 801 521292 4815348 268 40
4:00:26 4/1/2009 4 1 2009 4 639 520437 4815345 270 40
6:06:47 4/22/2014 4 22 2014 6 657 519926 4815344 272 40
16:00:53 3/17/2013 3 17 2013 16 658 520554 4815346 270 40
12:00:54 1/25/2009 1 25 2009 12 634 520066 4815344 271 40
14:00:49 2/8/2010 2 8 2010 14 647 520614 4815346 270 40
6:00:53 3/28/2009 3 28 2009 6 643 521006 4815347 269 40
8:00:54 1/25/2013 1 25 2013 8 675 521206 4815348 269 40
6:00:53 4/9/2011 4 9 2011 6 647 519813 4815344 272 40
12:00:47 4/29/2009 4 29 2009 12 639 520668 4815346 270 40
8:00:41 3/15/2009 3 15 2009 8 635 520569 4815346 270 40
6:02:33 4/12/2013 4 12 2013 6 671 520090 4815344 271 40
10:00:42 11/22/2010 11 22 2010 10 801 520237 4815345 271 40
12:00:53 2/7/2010 2 7 2010 12 641 520234 4815345 271 40
6:00:55 2/26/2011 2 26 2011 6 641 520999 4815348 269 40
22:00:55 3/10/2011 3 10 2011 22 641 520988 4815348 269 40
8:00:53 12/11/2013 12 11 2013 8 914 519984 4815345 272 40
14:00:53 3/31/2014 3 31 2014 14 679 520842 4815347 269 40
12:00:55 1/18/2012 1 18 2012 12 665 519939 4815344 272 40
8:00:48 12/18/2010 12 18 2010 8 653 519762 4815344 272 40
4:00:54 4/6/2010 4 6 2010 4 656 519771 4815344 272 40
8:00:54 2/8/2009 2 8 2009 8 634 520814 4815347 270 40
12:34:53 1/3/2014 1 3 2014 12 657 519968 4815345 272 40
6:00:42 3/12/2012 3 12 2012 6 657 521188 4815349 269 40
10:00:21 1/7/2010 1 7 2010 10 646 520553 4815347 270 40
22:00:54 4/5/2011 4 5 2011 22 641 520265 4815346 271 40
12:00:41 2/6/2010 2 6 2010 12 646 520686 4815347 270 40
2:00:37 3/5/2009 3 5 2009 2 634 520809 4815348 270 40
10:00:55 4/2/2010 4 2 2010 10 647 520082 4815345 271 40
4:00:54 4/4/2010 4 4 2010 4 647 519767 4815345 272 40
14:00:24 4/4/2010 4 4 2010 14 643 520453 4815347 270 40
18:00:54 4/4/2011 4 4 2011 18 653 519675 4815345 272 40
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6:00:42 3/21/2012 3 21 2012 6 658 520295 4815346 271 40
12:00:30 2/20/2010 2 20 2010 12 641 520631 4815347 270 40
4:00:11 2/26/2009 2 26 2009 4 634 520673 4815348 270 40
10:00:42 12/17/2013 12 17 2013 10 658 519821 4815345 272 40
2:00:41 3/25/2012 3 25 2012 2 675 521563 4815350 268 40
4:00:41 3/21/2012 3 21 2012 4 658 520288 4815347 271 40
12:01:12 2/6/2012 2 6 2012 12 657 520971 4815349 269 40
10:00:53 5/9/2011 5 9 2011 10 657 520409 4815347 271 40
0:01:21 3/28/2012 3 28 2012 0 674 520243 4815347 271 40
12:00:44 12/21/2011 12 21 2011 12 657 520542 4815348 270 40
12:00:56 12/25/2010 12 25 2010 12 641 520285 4815347 271 40
4:00:13 12/16/2010 12 16 2010 4 655 519880 4815346 272 40
18:00:51 3/9/2011 3 9 2011 18 654 519920 4815346 272 40
8:00:54 2/22/2014 2 22 2014 8 671 520830 4815349 269 40
0:00:53 4/14/2011 4 14 2011 0 647 519908 4815346 272 40
2:00:26 2/6/2010 2 6 2010 2 641 520255 4815347 271 40
6:00:48 2/22/2014 2 22 2014 6 671 520834 4815349 269 40
14:00:48 12/25/2010 12 25 2010 14 641 520281 4815347 271 40
4:00:25 4/1/2009 4 1 2009 4 637 520465 4815348 270 40
16:00:41 4/4/2008 4 4 2008 16 631 521226 4815350 268 40
2:01:23 4/4/2010 4 4 2010 2 647 519783 4815346 272 40
22:00:53 2/7/2009 2 7 2009 22 634 520818 4815349 269 40
22:00:47 3/17/2012 3 17 2012 22 658 520503 4815348 270 40
4:00:24 4/2/2011 4 2 2011 4 659 520865 4815349 269 40
6:00:49 12/18/2009 12 18 2009 6 646 521088 4815350 269 40
6:00:43 12/18/2010 12 18 2010 6 653 519762 4815346 272 40
16:00:54 3/20/2012 3 20 2012 16 665 520258 4815348 271 40
12:28:23 1/1/2014 1 1 2014 12 657 519988 4815347 272 40
10:00:53 2/22/2014 2 22 2014 10 671 520828 4815349 269 40
4:00:54 1/25/2013 1 25 2013 4 675 521241 4815351 268 40
8:00:20 2/1/2013 2 1 2013 8 658 520349 4815348 271 40
2:00:44 2/22/2014 2 22 2014 2 916 520837 4815350 269 40
2:00:54 3/23/2011 3 23 2011 2 657 521103 4815351 269 40
8:00:55 4/18/2013 4 18 2013 8 679 520889 4815350 269 40
22:01:13 1/20/2013 1 20 2013 22 675 521261 4815351 268 40
16:00:42 3/17/2012 3 17 2012 16 665 520265 4815348 271 40
18:01:00 12/17/2010 12 17 2010 18 653 519760 4815347 272 40
20:00:41 2/23/2014 2 23 2014 20 679 520700 4815349 270 40
4:00:23 11/26/2011 11 26 2011 4 655 520545 4815349 270 40
18:00:43 12/26/2011 12 26 2011 18 657 520333 4815348 271 40
2:02:13 1/27/2010 1 27 2010 2 647 521324 4815352 268 40
6:00:54 1/5/2011 1 5 2011 6 641 519429 4815346 273 40
0:00:30 4/6/2011 4 6 2011 0 641 520262 4815349 271 40
12:00:41 12/14/2010 12 14 2010 12 650 520296 4815349 271 40
10:00:53 1/7/2013 1 7 2013 10 657 520061 4815348 271 40
10:00:43 5/5/2009 5 5 2009 10 639 520683 4815350 270 40
22:00:25 12/17/2010 12 17 2010 22 653 519763 4815347 272 40
5:19:40 2/23/2013 2 23 2013 5 641 521168 4815351 269 40
2:00:49 3/10/2009 3 10 2009 2 635 520634 4815350 270 40
18:00:58 4/16/2013 4 16 2013 18 679 521171 4815352 269 40
14:01:23 4/9/2010 4 9 2010 14 643 520178 4815349 271 40
12:00:56 3/19/2011 3 19 2011 12 653 520243 4815349 271 40
4:00:47 11/20/2011 11 20 2011 4 665 521070 4815351 269 40
16:00:47 4/20/2009 4 20 2009 16 639 520732 4815351 270 40
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8:00:48 3/12/2012 3 12 2012 8 657 520851 4815351 269 40
6:00:54 1/25/2013 1 25 2013 6 675 521238 4815352 268 40
16:01:15 3/22/2012 3 22 2012 16 672 519842 4815348 272 40
10:00:34 2/10/2011 2 10 2011 10 653 521018 4815352 269 40
0:00:47 1/19/2011 1 19 2011 0 655 520381 4815350 271 40
6:00:56 1/14/2011 1 14 2011 6 653 520590 4815351 270 40
1:07:18 4/10/2014 4 10 2014 1 657 520895 4815351 269 40
10:00:53 2/6/2010 2 6 2010 10 646 520686 4815351 270 40
0:00:48 3/23/2012 3 23 2012 0 674 519803 4815348 272 40
18:00:55 4/15/2009 4 15 2009 18 639 521627 4815354 267 40
6:00:14 4/6/2010 4 6 2010 6 656 519768 4815348 272 40
0:00:40 4/29/2010 4 29 2010 0 640 520998 4815352 269 40
4:00:53 4/9/2011 4 9 2011 4 647 519765 4815348 272 40
0:00:28 11/20/2011 11 20 2011 0 665 521077 4815353 269 40
8:00:56 2/22/2012 2 22 2012 8 665 520450 4815351 270 40
2:00:54 1/4/2010 1 4 2010 2 647 521481 4815354 268 40
12:00:26 1/4/2010 1 4 2010 12 646 520319 4815350 271 40
18:01:12 3/13/2013 3 13 2013 18 677 520547 4815351 270 40
4:01:41 3/17/2013 3 17 2013 4 679 521765 4815355 267 40
2:00:45 3/25/2011 3 25 2011 2 647 520756 4815352 270 40
16:00:26 12/21/2010 12 21 2010 16 653 520683 4815352 270 40
22:00:53 4/7/2010 4 7 2010 22 643 521485 4815354 268 40
22:00:18 1/16/2011 1 16 2011 22 653 520753 4815352 270 40
18:01:12 4/9/2010 4 9 2010 18 801 520726 4815352 270 40
4:01:12 2/1/2013 2 1 2013 4 658 520348 4815351 271 40
6:00:48 2/1/2013 2 1 2013 6 658 520348 4815351 271 40
6:00:48 12/4/2010 12 4 2010 6 801 521294 4815354 268 40
12:01:12 1/31/2013 1 31 2013 12 675 520267 4815351 271 40
2:00:41 11/25/2010 11 25 2010 2 657 520236 4815351 271 40
10:00:54 1/21/2011 1 21 2011 10 653 520818 4815353 269 40
2:00:53 12/10/2010 12 10 2010 2 801 521264 4815354 268 40
22:00:54 1/18/2011 1 18 2011 22 655 520378 4815351 271 40
8:00:24 3/10/2009 3 10 2009 8 635 520671 4815352 270 40
6:00:48 2/8/2009 2 8 2009 6 634 520812 4815353 270 40
2:00:31 12/4/2013 12 4 2013 2 914 520017 4815350 271 40
10:00:32 4/7/2013 4 7 2013 10 679 520517 4815352 270 40
7:17:14 3/13/2014 3 13 2014 7 657 520328 4815351 271 40
2:00:53 11/26/2011 11 26 2011 2 655 520486 4815352 270 40
14:00:23 12/19/2010 12 19 2010 14 655 520250 4815351 271 40
12:00:24 3/15/2009 3 15 2009 12 635 519954 4815351 272 40
8:00:53 1/5/2011 1 5 2011 8 641 519429 4815349 273 40
10:00:53 4/18/2010 4 18 2010 10 657 520499 4815352 270 40
4:00:53 4/9/2011 4 9 2011 4 641 520050 4815351 271 40
8:00:31 2/8/2012 2 8 2012 8 657 520826 4815353 269 40
8:00:42 4/24/2012 4 24 2012 8 657 520615 4815353 270 40
12:00:21 12/26/2010 12 26 2010 12 641 520324 4815352 271 40
8:00:53 4/11/2012 4 11 2012 8 657 520034 4815351 271 40
19:04:12 2/10/2014 2 10 2014 19 657 520398 4815352 271 40
4:00:54 2/22/2014 2 22 2014 4 916 520836 4815354 269 40
6:00:50 2/11/2011 2 11 2011 6 653 521016 4815354 269 40
2:01:48 4/15/2011 4 15 2011 2 801 521570 4815356 268 40
2:00:42 2/9/2010 2 9 2010 2 647 521242 4815355 268 40
16:00:48 1/9/2012 1 9 2012 16 657 520221 4815352 271 40
12:00:53 2/12/2010 2 12 2010 12 641 521062 4815354 269 40
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19:02:49 4/8/2014 4 8 2014 19 657 520963 4815354 269 40
18:00:42 1/27/2009 1 27 2009 18 634 521260 4815355 268 40
6:00:54 12/6/2013 12 6 2013 6 908 521020 4815354 269 40
2:00:46 12/4/2010 12 4 2010 2 801 521299 4815355 268 40
22:00:48 4/3/2010 4 3 2010 22 657 521328 4815356 268 40
6:00:26 4/2/2011 4 2 2011 6 659 520866 4815354 269 40
16:00:55 4/1/2009 4 1 2009 16 643 521010 4815355 269 40
0:00:49 3/25/2011 3 25 2011 0 647 520748 4815354 270 40
12:00:50 1/7/2010 1 7 2010 12 646 520457 4815353 270 40
18:00:54 12/14/2010 12 14 2010 18 650 520979 4815355 269 40
18:00:41 12/6/2010 12 6 2010 18 657 520227 4815353 271 40
6:00:48 3/18/2013 3 18 2013 6 658 521110 4815355 269 40
4:00:48 2/8/2009 2 8 2009 4 634 520820 4815354 269 40
6:00:42 4/9/2011 4 9 2011 6 641 520053 4815352 271 40
4:00:53 2/15/2014 2 15 2014 4 671 520891 4815355 269 40
6:00:53 11/30/2012 11 30 2012 6 675 520741 4815354 270 40
12:00:53 12/24/2010 12 24 2010 12 654 520025 4815352 271 40
8:00:47 2/11/2011 2 11 2011 8 653 521002 4815355 269 40
4:00:54 2/13/2014 2 13 2014 4 671 520366 4815354 271 40
2:00:54 4/16/2011 4 16 2011 2 647 521684 4815358 267 40
16:00:42 3/28/2011 3 28 2011 16 653 520035 4815353 271 40
0:00:54 12/10/2010 12 10 2010 0 801 521265 4815357 268 40
8:00:36 12/22/2010 12 22 2010 8 655 520017 4815353 271 40
6:00:55 1/3/2010 1 3 2010 6 647 521136 4815356 269 40
14:00:21 4/3/2009 4 3 2009 14 640 520476 4815354 270 40
18:00:51 3/30/2012 3 30 2012 18 671 520375 4815354 271 40
6:00:41 3/22/2012 3 22 2012 6 657 520445 4815354 270 40
12:00:27 4/2/2010 4 2 2010 12 647 520081 4815353 271 40
0:00:53 4/4/2010 4 4 2010 0 657 521478 4815358 268 40
10:00:23 1/14/2012 1 14 2012 10 657 520132 4815353 271 40
10:00:53 3/24/2011 3 24 2011 10 653 520322 4815354 271 40
6:00:50 12/10/2010 12 10 2010 6 801 521289 4815357 268 40
18:00:13 11/21/2010 11 21 2010 18 801 520224 4815354 271 40
10:00:55 2/8/2012 2 8 2012 10 657 520886 4815356 269 40
10:22:12 4/6/2013 4 6 2013 10 657 520432 4815354 270 40
12:01:08 12/18/2010 12 18 2010 12 653 519910 4815353 272 40
4:00:53 12/4/2013 12 4 2013 4 914 520018 4815353 271 40
10:00:48 3/24/2011 3 24 2011 10 657 520346 4815354 271 40
2:00:53 4/15/2011 4 15 2011 2 647 521469 4815358 268 40
4:00:56 3/22/2012 3 22 2012 4 657 520437 4815355 270 40
4:00:54 12/4/2010 12 4 2010 4 801 521292 4815358 268 40
0:00:47 2/26/2009 2 26 2009 0 634 520683 4815356 270 40
6:00:54 2/1/2013 2 1 2013 6 671 520382 4815355 271 40
6:00:53 3/8/2009 3 8 2009 6 634 520288 4815355 271 40
18:00:48 2/28/2011 2 28 2011 18 641 521245 4815358 268 40
14:00:23 1/9/2012 1 9 2012 14 657 520227 4815355 271 40
14:00:53 2/6/2010 2 6 2010 14 646 520673 4815356 270 40
18:00:42 2/20/2012 2 20 2012 18 657 520831 4815357 269 40
10:00:53 4/6/2009 4 6 2009 10 641 520919 4815357 269 40
10:00:54 2/19/2011 2 19 2011 10 653 520724 4815356 270 40
12:00:48 1/29/2009 1 29 2009 12 635 520383 4815355 271 40
4:00:56 3/24/2012 3 24 2012 4 673 520434 4815356 270 40
16:00:41 3/10/2014 3 10 2014 16 909 520510 4815356 270 40
22:01:03 2/12/2014 2 12 2014 22 671 520366 4815356 271 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:42 1/14/2011 1 14 2011 8 653 520595 4815356 270 40
0:00:48 12/15/2010 12 15 2010 0 650 521216 4815358 268 40
12:00:41 12/26/2010 12 26 2010 12 655 520155 4815355 271 40
18:00:53 2/25/2009 2 25 2009 18 634 520683 4815357 270 40
18:02:40 2/17/2014 2 17 2014 18 671 521154 4815358 269 40
10:00:54 12/16/2010 12 16 2010 10 657 520286 4815356 271 40
6:00:42 1/18/2012 1 18 2012 6 658 521031 4815358 269 40
4:00:54 2/9/2010 2 9 2010 4 647 521237 4815359 268 40
0:01:00 4/20/2011 4 20 2011 0 657 521575 4815360 268 40
16:00:53 3/9/2011 3 9 2011 16 657 520120 4815355 271 40
8:00:42 4/28/2011 4 28 2011 8 654 520321 4815356 271 40
10:00:47 4/5/2009 4 5 2009 10 641 520950 4815358 269 40
1:12:23 3/12/2014 3 12 2014 1 657 520285 4815356 271 40
2:00:55 4/9/2011 4 9 2011 2 647 519760 4815355 272 40
0:01:05 3/12/2012 3 12 2012 0 657 521088 4815359 269 40
16:00:55 2/5/2010 2 5 2010 16 647 520218 4815356 271 40
10:00:54 4/28/2011 4 28 2011 10 654 520322 4815356 271 40
10:00:56 2/3/2012 2 3 2012 10 657 521013 4815358 269 40
0:00:30 12/27/2011 12 27 2011 0 657 520306 4815356 271 40
22:00:54 12/26/2011 12 26 2011 22 657 520326 4815357 271 40
10:00:53 12/18/2010 12 18 2010 10 653 519903 4815355 272 40
6:00:54 1/11/2012 1 11 2012 6 657 521000 4815359 269 40
18:00:54 5/6/2010 5 6 2010 18 657 520975 4815359 269 40
20:00:54 12/6/2013 12 6 2013 20 671 520992 4815359 269 40
8:00:55 2/20/2014 2 20 2014 8 671 521004 4815359 269 40
16:00:54 2/6/2012 2 6 2012 16 657 521018 4815359 269 40
14:00:57 12/14/2010 12 14 2010 14 650 520296 4815357 271 40
8:00:47 3/27/2008 3 27 2008 8 637 521126 4815360 269 40
20:00:53 1/20/2013 1 20 2013 20 675 521259 4815360 268 40
10:00:42 4/13/2012 4 13 2012 10 657 520226 4815357 271 40
6:00:50 3/10/2009 3 10 2009 6 635 520664 4815358 270 40
18:00:41 1/15/2011 1 15 2011 18 653 520153 4815357 271 40
10:00:47 11/22/2010 11 22 2010 10 654 520255 4815357 271 40
8:00:53 3/8/2009 3 8 2009 8 634 520286 4815357 271 40
18:01:23 12/1/2009 12 1 2009 18 638 519812 4815356 272 40
2:00:53 4/2/2010 4 2 2010 2 654 520329 4815357 271 40
14:00:42 1/15/2013 1 15 2013 14 658 520062 4815357 271 40
14:00:47 2/5/2010 2 5 2010 14 647 520223 4815357 271 40
12:19:11 1/10/2013 1 10 2013 12 641 519989 4815357 272 40
12:00:43 3/10/2011 3 10 2011 12 647 520971 4815360 269 40
10:00:56 4/19/2012 4 19 2012 10 665 520458 4815358 270 40
4:00:53 3/12/2012 3 12 2012 4 657 521174 4815360 269 40
10:00:55 2/5/2010 2 5 2010 10 647 520229 4815358 271 40
12:00:24 12/19/2010 12 19 2010 12 655 520246 4815358 271 40
4:00:15 3/10/2009 3 10 2009 4 635 520661 4815359 270 40
4:00:54 4/17/2009 4 17 2009 4 634 521159 4815361 269 40
23:33:41 12/29/2012 12 29 2012 23 641 519635 4815356 272 40
14:00:27 4/19/2012 4 19 2012 14 665 520248 4815358 271 40
16:00:53 2/20/2012 2 20 2012 16 657 520809 4815360 270 40
10:00:44 12/23/2010 12 23 2010 10 655 519982 4815357 272 40
8:00:43 2/16/2014 2 16 2014 8 671 520928 4815360 269 40
22:00:48 2/25/2009 2 25 2009 22 634 520682 4815359 270 40
10:00:53 3/29/2012 3 29 2012 10 674 520750 4815360 270 40
4:00:24 3/8/2009 3 8 2009 4 634 520288 4815358 271 40
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10:00:56 12/19/2010 12 19 2010 10 655 520246 4815358 271 40
22:00:42 2/22/2010 2 22 2010 22 641 521110 4815361 269 40
2:00:53 3/22/2012 3 22 2012 2 657 520444 4815359 270 40
18:00:25 3/29/2009 3 29 2009 18 640 520926 4815361 269 40
20:00:54 12/7/2013 12 7 2013 20 671 520999 4815361 269 40
22:01:11 3/17/2012 3 17 2012 22 657 520334 4815359 271 40
22:01:11 1/26/2010 1 26 2010 22 646 521035 4815361 269 40
2:00:26 4/20/2012 4 20 2012 2 674 521239 4815362 268 40
2:00:26 12/22/2013 12 22 2013 2 658 520669 4815360 270 40
6:00:50 2/8/2012 2 8 2012 6 657 520816 4815361 270 40
12:00:53 3/14/2013 3 14 2013 12 677 520295 4815359 271 40
0:27:25 3/30/2014 3 30 2014 0 657 520738 4815361 270 40
16:00:53 3/22/2012 3 22 2012 16 673 519881 4815358 272 40
12:00:41 2/7/2010 2 7 2010 12 647 520231 4815359 271 40
8:00:56 12/28/2010 12 28 2010 8 641 520823 4815361 269 40
12:00:42 2/5/2010 2 5 2010 12 647 520234 4815360 271 40
8:00:40 4/19/2012 4 19 2012 8 665 520454 4815360 270 40
22:01:08 4/13/2011 4 13 2011 22 647 519915 4815359 272 40
4:00:36 2/20/2014 2 20 2014 4 671 521010 4815362 269 40
0:00:44 2/13/2014 2 13 2014 0 671 520361 4815360 271 40
22:00:56 11/21/2010 11 21 2010 22 639 520821 4815361 269 40
22:00:26 3/12/2012 3 12 2012 22 658 521019 4815362 269 40
12:00:44 2/2/2013 2 2 2013 12 671 520189 4815360 271 40
4:00:38 3/20/2014 3 20 2014 4 914 521022 4815362 269 40
10:00:54 2/19/2013 2 19 2013 10 665 520023 4815359 271 40
16:00:53 1/3/2010 1 3 2010 16 640 520319 4815360 271 40
4:00:54 4/2/2010 4 2 2010 4 654 520326 4815360 271 40
8:00:47 3/8/2014 3 8 2014 8 914 520825 4815362 269 40
2:00:48 3/12/2013 3 12 2013 2 679 519971 4815359 272 40
18:00:53 12/26/2011 12 26 2011 18 657 520156 4815360 271 40
14:00:54 3/24/2011 3 24 2011 14 653 520337 4815360 271 40
6:00:51 11/22/2010 11 22 2010 6 638 520524 4815361 270 40
12:00:43 11/21/2010 11 21 2010 12 646 520019 4815359 271 40
22:00:56 3/23/2009 3 23 2009 22 641 520242 4815360 271 40
14:00:13 12/5/2010 12 5 2010 14 653 520625 4815361 270 40
4:00:54 3/26/2011 3 26 2011 4 650 521205 4815363 269 40
12:00:41 12/16/2010 12 16 2010 12 657 520277 4815361 271 40
16:00:43 12/15/2010 12 15 2010 16 641 519986 4815360 272 40
10:00:53 4/18/2013 4 18 2013 10 679 520875 4815363 269 40
18:00:43 12/5/2010 12 5 2010 18 653 520819 4815362 269 40
10:00:55 3/28/2014 3 28 2014 10 914 520673 4815362 270 40
14:01:12 12/23/2010 12 23 2010 14 655 519996 4815360 272 40
16:00:42 12/21/2011 12 21 2011 16 657 520659 4815362 270 40
8:00:29 4/24/2010 4 24 2010 8 657 520456 4815361 270 40
22:00:47 3/24/2012 3 24 2012 22 665 520814 4815363 270 40
4:00:21 4/2/2011 4 2 2011 4 653 520749 4815362 270 40
2:00:54 2/8/2012 2 8 2012 2 657 520809 4815363 270 40
8:00:54 3/29/2009 3 29 2009 8 647 520581 4815362 270 40
8:00:48 2/13/2014 2 13 2014 8 671 520364 4815362 271 40
14:00:56 3/10/2011 3 10 2011 14 647 520969 4815364 269 40
4:00:50 3/12/2013 3 12 2013 4 679 519970 4815361 272 40
10:00:48 2/21/2012 2 21 2012 10 657 520817 4815363 270 40
12:13:47 12/28/2013 12 28 2013 12 657 520007 4815361 272 40
6:23:41 3/11/2013 3 11 2013 6 641 520797 4815363 270 40
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6:00:54 2/20/2014 2 20 2014 6 671 521014 4815364 269 40
8:00:54 2/15/2014 2 15 2014 8 671 520772 4815363 270 40
0:00:49 4/14/2010 4 14 2010 0 653 521730 4815366 267 40
10:00:45 2/15/2014 2 15 2014 10 671 520776 4815363 270 40
6:00:35 2/13/2014 2 13 2014 6 671 520364 4815362 271 40
0:00:37 3/18/2012 3 18 2012 0 657 520333 4815362 271 40
4:00:44 3/19/2011 3 19 2011 4 653 521155 4815365 269 40
10:00:56 2/1/2013 2 1 2013 10 671 520405 4815363 271 40
2:00:48 3/13/2013 3 13 2013 2 677 520896 4815364 269 40
4:00:47 3/18/2013 3 18 2013 4 658 521108 4815365 269 40
12:00:47 12/23/2010 12 23 2010 12 655 519991 4815362 272 40
14:00:54 12/18/2010 12 18 2010 14 653 519901 4815361 272 40
14:00:48 1/27/2009 1 27 2009 14 635 521035 4815365 269 40
6:00:28 4/2/2010 4 2 2010 6 654 520324 4815363 271 40
2:00:41 12/6/2013 12 6 2013 2 914 520296 4815363 271 40
12:00:43 2/5/2010 2 5 2010 12 641 520245 4815363 271 40
6:00:26 2/1/2013 2 1 2013 6 675 520299 4815363 271 40
22:00:55 12/9/2013 12 9 2013 22 908 521015 4815365 269 40
6:00:41 3/12/2013 3 12 2013 6 679 519969 4815362 272 40
16:00:48 1/6/2010 1 6 2010 16 646 520110 4815362 271 40
10:00:54 3/20/2014 3 20 2014 10 914 520444 4815363 270 40
6:00:42 3/19/2011 3 19 2011 6 653 521164 4815366 269 40
12:00:25 2/12/2013 2 12 2013 12 658 520975 4815365 269 40
11:54:17 3/4/2013 3 4 2013 11 641 520989 4815365 269 40
2:01:23 2/13/2014 2 13 2014 2 671 520363 4815363 271 40
2:01:38 1/28/2009 1 28 2009 2 635 521028 4815365 269 40
22:00:55 3/8/2010 3 8 2010 22 641 521186 4815366 269 40
14:00:48 2/6/2012 2 6 2012 14 657 520973 4815365 269 40
8:01:09 2/1/2013 2 1 2013 8 671 520380 4815363 271 40
0:00:55 3/9/2009 3 9 2009 0 635 520011 4815362 272 40
14:01:11 4/3/2009 4 3 2009 14 647 520697 4815365 270 40
18:00:59 4/1/2014 4 1 2014 18 914 520288 4815363 271 40
22:00:36 4/1/2011 4 1 2011 22 653 520737 4815365 270 40
10:00:50 4/1/2014 4 1 2014 10 917 520850 4815365 269 40
0:00:56 2/1/2013 2 1 2013 0 671 520371 4815364 271 40
8:00:53 2/19/2013 2 19 2013 8 665 520018 4815363 271 40
10:00:54 2/7/2012 2 7 2012 10 657 521012 4815366 269 40
12:00:32 2/4/2010 2 4 2010 12 647 520127 4815364 271 40
6:00:53 4/17/2009 4 17 2009 6 634 521157 4815367 269 40
18:14:25 12/28/2013 12 28 2013 18 657 519986 4815363 272 40
18:00:53 12/1/2009 12 1 2009 18 638 519766 4815363 272 40
18:00:34 3/11/2013 3 11 2013 18 671 520715 4815366 270 40
8:00:41 2/1/2013 2 1 2013 8 675 520303 4815365 271 40
14:01:05 3/20/2012 3 20 2012 14 665 520289 4815365 271 40
8:00:53 4/20/2009 4 20 2009 8 639 520467 4815365 270 40
16:00:23 1/29/2009 1 29 2009 16 634 520395 4815365 271 40
2:00:56 5/5/2010 5 5 2010 2 646 521366 4815368 268 40
22:00:53 12/5/2013 12 5 2013 22 671 520832 4815367 269 40
10:00:44 1/24/2013 1 24 2013 10 658 519893 4815364 272 40
0:00:37 3/7/2010 3 7 2010 0 641 521084 4815367 269 40
6:00:23 1/29/2010 1 29 2010 6 647 521233 4815368 268 40
10:00:43 3/2/2011 3 2 2011 10 657 520413 4815366 271 40
8:00:54 2/22/2014 2 22 2014 8 916 520774 4815367 270 40
10:02:28 2/16/2014 2 16 2014 10 671 520853 4815367 269 40
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2:00:50 5/8/2008 5 8 2008 2 634 521293 4815368 268 40
10:00:21 4/16/2010 4 16 2010 10 657 520444 4815366 270 40
18:00:40 4/5/2010 4 5 2010 18 643 520016 4815365 271 40
6:00:40 4/1/2011 4 1 2011 6 641 521707 4815370 267 40
6:00:56 4/2/2011 4 2 2011 6 653 520747 4815367 270 40
2:00:53 3/24/2012 3 24 2012 2 673 520431 4815366 270 40
6:00:12 3/5/2010 3 5 2010 6 646 521152 4815368 269 40
8:00:53 2/25/2014 2 25 2014 8 914 520979 4815368 269 40
4:00:54 4/6/2010 4 6 2010 4 643 519769 4815364 272 40
8:00:27 3/2/2011 3 2 2011 8 657 520418 4815366 270 40
6:00:36 3/26/2011 3 26 2011 6 650 521208 4815369 269 40
12:00:42 3/15/2009 3 15 2009 12 639 520009 4815365 272 40
14:00:47 4/19/2012 4 19 2012 14 671 520351 4815366 271 40
16:00:47 1/7/2011 1 7 2011 16 653 521166 4815369 269 40
10:00:38 1/20/2012 1 20 2012 10 657 519976 4815365 272 40
22:00:47 3/25/2009 3 25 2009 22 643 520052 4815365 271 40
10:00:26 5/8/2010 5 8 2010 10 657 519872 4815365 272 40
4:00:41 2/1/2013 2 1 2013 4 671 520372 4815366 271 40
2:00:35 3/29/2011 3 29 2011 2 653 521289 4815369 268 40
8:00:48 3/9/2014 3 9 2014 8 914 520454 4815367 270 40
4:00:47 2/8/2012 2 8 2012 4 657 520820 4815368 269 40
8:00:53 1/12/2010 1 12 2010 8 646 520998 4815368 269 40
4:00:57 4/15/2011 4 15 2011 4 801 521589 4815370 268 40
12:00:53 4/15/2011 4 15 2011 12 801 520553 4815367 270 40
22:01:23 3/30/2010 3 30 2010 22 643 521708 4815371 267 40
6:00:38 4/6/2010 4 6 2010 6 643 519766 4815365 272 40
22:00:48 3/29/2012 3 29 2012 22 674 521714 4815371 267 40
8:00:47 5/1/2010 5 1 2010 8 657 520730 4815368 270 40
0:00:56 4/2/2011 4 2 2011 0 653 520743 4815368 270 40
18:00:48 3/25/2009 3 25 2009 18 646 520100 4815366 271 40
10:00:27 3/9/2012 3 9 2012 10 657 520884 4815369 269 40
18:00:47 4/28/2011 4 28 2011 18 657 520837 4815368 269 40
10:00:35 2/24/2014 2 24 2014 10 914 520569 4815368 270 40
16:00:33 5/1/2010 5 1 2010 16 646 520127 4815367 271 40
12:30:48 1/13/2013 1 13 2013 12 641 519972 4815366 272 40
2:00:23 4/2/2011 4 2 2011 2 653 520747 4815368 270 40
10:00:50 1/14/2011 1 14 2011 10 653 520748 4815369 270 40
18:01:06 4/14/2012 4 14 2012 18 672 520734 4815369 270 40
18:12:26 1/8/2013 1 8 2013 18 641 520576 4815368 270 40
6:00:47 4/6/2010 4 6 2010 6 801 519756 4815366 272 40
22:00:54 3/6/2010 3 6 2010 22 641 521085 4815370 269 40
16:00:53 12/23/2010 12 23 2010 16 653 519996 4815367 272 40
18:00:50 1/29/2009 1 29 2009 18 634 520397 4815368 271 40
12:00:41 3/31/2014 3 31 2014 12 917 520840 4815369 269 40
10:00:53 12/24/2010 12 24 2010 10 654 520022 4815367 271 40
14:00:27 2/8/2009 2 8 2009 14 635 520290 4815368 271 40
4:00:23 12/4/2010 12 4 2010 4 641 520827 4815369 269 40
6:00:53 4/9/2010 4 9 2010 6 647 521686 4815372 267 40
8:00:42 1/28/2009 1 28 2009 8 635 521024 4815370 269 40
0:00:42 1/18/2012 1 18 2012 0 657 520632 4815369 270 40
8:00:43 4/11/2010 4 11 2010 8 643 520116 4815367 271 40
18:00:41 3/18/2011 3 18 2011 18 641 521199 4815371 269 40
10:00:45 12/22/2010 12 22 2010 10 641 520007 4815367 272 40
12:00:44 12/2/2011 12 2 2011 12 655 520052 4815367 271 40
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16:00:54 12/23/2010 12 23 2010 16 655 519990 4815367 272 40
10:00:43 12/2/2011 12 2 2011 10 655 520046 4815367 271 40
0:00:26 2/25/2014 2 25 2014 0 679 521173 4815371 269 40
18:38:55 1/4/2014 1 4 2014 18 657 519407 4815366 273 40
22:00:55 2/24/2014 2 24 2014 22 679 521174 4815371 269 40
6:00:54 1/15/2013 1 15 2013 6 675 521290 4815372 268 40
18:00:56 3/8/2009 3 8 2009 18 635 520007 4815368 272 40
22:00:42 3/8/2014 3 8 2014 22 914 520486 4815370 270 40
0:00:43 3/7/2010 3 7 2010 0 633 521073 4815371 269 40
4:00:53 4/14/2012 4 14 2012 4 672 521085 4815371 269 40
8:00:54 3/19/2011 3 19 2011 8 641 520885 4815371 269 40
22:00:32 3/19/2014 3 19 2014 22 914 521058 4815371 269 40
18:00:53 1/8/2009 1 8 2009 18 634 520493 4815370 270 40
20:00:48 2/24/2014 2 24 2014 20 679 521173 4815372 269 40
12:17:26 12/29/2013 12 29 2013 12 657 520002 4815368 272 40
6:00:47 3/8/2009 3 8 2009 6 635 520245 4815369 271 40
4:00:56 2/1/2013 2 1 2013 4 675 520268 4815369 271 40
0:00:50 4/22/2011 4 22 2011 0 655 521640 4815373 267 40
0:00:53 2/1/2013 2 1 2013 0 675 520234 4815369 271 40
2:00:55 4/4/2010 4 4 2010 2 643 519862 4815368 272 40
22:00:56 1/15/2011 1 15 2011 22 653 520150 4815369 271 40
14:00:43 1/27/2012 1 27 2012 14 657 520483 4815370 270 40
14:00:28 2/20/2012 2 20 2012 14 657 520808 4815371 270 40
0:00:55 3/9/2014 3 9 2014 0 914 520481 4815370 270 40
12:00:53 1/13/2014 1 13 2014 12 914 519967 4815369 272 40
6:00:41 3/2/2011 3 2 2011 6 657 520413 4815370 271 40
12:00:42 1/27/2009 1 27 2009 12 635 521031 4815372 269 40
16:00:49 1/17/2012 1 17 2012 16 657 519999 4815369 272 40
4:00:15 1/28/2009 1 28 2009 4 635 521026 4815372 269 40
0:00:41 4/17/2009 4 17 2009 0 634 521144 4815372 269 40
12:00:41 3/19/2011 3 19 2011 12 657 520225 4815370 271 40
4:00:54 4/4/2010 4 4 2010 4 643 519861 4815369 272 40
11:23:56 12/27/2012 12 27 2012 11 641 520078 4815369 271 40
12:00:42 3/29/2012 3 29 2012 12 671 520527 4815371 270 40
3:00:53 4/6/2010 4 6 2010 3 801 519760 4815368 272 40
6:00:48 3/30/2010 3 30 2010 6 652 521714 4815375 267 40
10:00:54 1/29/2009 1 29 2009 10 634 520979 4815372 269 40
16:00:29 12/12/2010 12 12 2010 16 641 519747 4815369 272 40
6:18:12 1/10/2013 1 10 2013 6 641 519987 4815369 272 40
0:00:24 11/22/2010 11 22 2010 0 639 520835 4815372 269 40
0:00:50 3/2/2011 3 2 2011 0 654 520311 4815370 271 40
22:00:36 3/8/2009 3 8 2009 22 635 520012 4815369 271 40
22:00:29 4/13/2010 4 13 2010 22 653 521745 4815375 267 40
7:03:25 3/9/2014 3 9 2014 7 657 520481 4815371 270 40
18:00:33 12/4/2010 12 4 2010 18 657 520241 4815370 271 40
2:00:27 3/8/2009 3 8 2009 2 635 520244 4815370 271 40
2:01:23 1/18/2012 1 18 2012 2 641 521026 4815373 269 40
22:00:43 4/21/2011 4 21 2011 22 655 521642 4815375 267 40
6:01:23 3/17/2013 3 17 2013 6 679 521736 4815375 267 40
18:00:54 12/15/2010 12 15 2010 18 641 519887 4815369 272 40
6:00:50 1/28/2009 1 28 2009 6 635 521024 4815373 269 40
0:00:40 2/11/2011 2 11 2011 0 647 521032 4815373 269 40
6:01:12 4/14/2012 4 14 2012 6 672 521077 4815373 269 40
8:00:50 4/27/2010 4 27 2010 8 657 520231 4815370 271 40
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8:00:54 2/12/2011 2 12 2011 8 647 520982 4815373 269 40
12:00:54 1/27/2012 1 27 2012 12 657 520485 4815371 270 40
4:01:24 4/9/2010 4 9 2010 4 647 521685 4815375 267 40
6:00:42 3/9/2014 3 9 2014 6 914 520457 4815371 270 40
18:00:42 4/3/2010 4 3 2010 18 657 521222 4815374 268 40
14:00:42 4/20/2012 4 20 2012 14 657 520088 4815370 271 40
2:00:55 4/14/2012 4 14 2012 2 672 521078 4815373 269 40
6:00:53 3/10/2011 3 10 2011 6 647 520773 4815372 270 40
8:00:47 2/26/2009 2 26 2009 8 634 520717 4815372 270 40
16:00:42 3/29/2014 3 29 2014 16 917 520432 4815371 270 40
0:00:20 3/9/2009 3 9 2009 0 634 520136 4815370 271 40
0:00:50 1/5/2010 1 5 2010 0 646 521341 4815374 268 40
6:00:24 12/26/2011 12 26 2011 6 657 520100 4815370 271 40
14:00:56 3/31/2014 3 31 2014 14 917 520842 4815373 269 40
12:00:53 3/30/2012 3 30 2012 12 671 520337 4815371 271 40
4:00:54 3/10/2011 3 10 2011 4 647 520774 4815373 270 40
0:00:56 11/21/2010 11 21 2010 0 639 520936 4815373 269 40
10:01:12 12/26/2010 12 26 2010 10 655 520149 4815371 271 40
22:00:48 3/14/2011 3 14 2011 22 647 521224 4815374 268 40
0:00:41 3/20/2009 3 20 2009 0 635 520488 4815372 270 40
18:00:54 3/23/2012 3 23 2012 18 641 519791 4815370 272 40
12:00:47 2/20/2012 2 20 2012 12 657 520805 4815373 270 40
2:00:53 3/20/2014 3 20 2014 2 914 521036 4815374 269 40
18:00:43 12/6/2010 12 6 2010 18 657 520235 4815371 271 40
2:00:50 3/20/2013 3 20 2013 2 657 519894 4815371 272 40
4:00:53 3/7/2010 3 7 2010 4 641 520997 4815374 269 40
6:12:53 12/28/2013 12 28 2013 6 657 519744 4815370 272 40
10:00:41 4/11/2010 4 11 2010 10 643 520115 4815371 271 40
10:00:54 3/29/2012 3 29 2012 10 679 520721 4815373 270 40
14:00:55 2/13/2014 2 13 2014 14 914 520832 4815374 269 40
16:00:53 2/8/2009 2 8 2009 16 635 520310 4815372 271 40
10:00:25 2/5/2010 2 5 2010 10 641 520245 4815372 271 40
12:01:11 1/3/2011 1 3 2011 12 641 520995 4815374 269 40
2:00:32 2/1/2013 2 1 2013 2 671 520372 4815372 271 40
22:00:49 3/8/2009 3 8 2009 22 634 520138 4815372 271 40
22:00:57 3/19/2009 3 19 2009 22 635 520485 4815373 270 40
10:00:50 1/15/2014 1 15 2014 10 658 519972 4815371 272 40
18:00:35 3/25/2009 3 25 2009 18 643 520048 4815372 271 40
10:00:57 3/24/2011 3 24 2011 10 641 520296 4815372 271 40
16:00:42 2/4/2010 2 4 2010 16 641 520240 4815372 271 40
14:01:07 12/7/2010 12 7 2010 14 646 520249 4815372 271 40
0:00:56 3/22/2011 3 22 2011 0 657 520929 4815374 269 40
6:01:09 3/30/2010 3 30 2010 6 646 521070 4815375 269 40
12:00:15 4/4/2008 4 4 2008 12 631 520898 4815374 269 40
4:00:54 3/30/2010 3 30 2010 4 655 521090 4815375 269 40
8:00:54 3/29/2012 3 29 2012 8 674 520766 4815374 270 40
12:00:24 1/18/2013 1 18 2013 12 675 520129 4815372 271 40
0:00:41 2/6/2010 2 6 2010 0 641 520239 4815373 271 40
8:00:49 4/19/2012 4 19 2012 8 674 520600 4815374 270 40
4:00:26 3/2/2011 3 2 2011 4 657 520419 4815373 270 40
10:00:24 3/10/2012 3 10 2012 10 657 520826 4815374 269 40
18:01:11 12/26/2010 12 26 2010 18 641 520361 4815373 271 40
2:00:53 3/7/2010 3 7 2010 2 641 520993 4815375 269 40
22:00:51 2/13/2013 2 13 2013 22 671 521135 4815376 269 40
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12:00:54 12/15/2010 12 15 2010 12 657 520052 4815372 271 40
0:01:49 3/20/2014 3 20 2014 0 914 521031 4815375 269 40
18:00:53 2/4/2012 2 4 2012 18 657 521045 4815375 269 40
8:00:25 4/29/2010 4 29 2010 8 656 520450 4815374 270 40
22:00:48 11/30/2011 11 30 2011 22 655 520469 4815374 270 40
6:00:42 4/15/2011 4 15 2011 6 801 521537 4815377 268 40
4:00:43 3/8/2009 3 8 2009 4 635 520247 4815373 271 40
6:00:53 5/1/2010 5 1 2010 6 657 521035 4815376 269 40
6:00:54 12/4/2010 12 4 2010 6 641 520831 4815375 269 40
18:00:47 3/8/2009 3 8 2009 18 634 520137 4815373 271 40
10:00:11 3/4/2009 3 4 2009 10 635 520770 4815375 270 40
8:00:34 11/29/2011 11 29 2011 8 655 520243 4815374 271 40
14:01:11 4/23/2010 4 23 2010 14 656 520852 4815376 269 40
20:00:56 1/17/2012 1 17 2012 20 665 520644 4815375 270 40
2:00:54 12/16/2010 12 16 2010 2 654 520305 4815374 271 40
22:00:53 1/17/2012 1 17 2012 22 657 520630 4815375 270 40
10:00:46 4/2/2014 4 2 2014 10 914 520726 4815375 270 40
6:00:53 2/12/2011 2 12 2011 6 647 520983 4815376 269 40
10:00:54 3/14/2013 3 14 2013 10 677 520074 4815373 271 40
0:00:38 2/23/2010 2 23 2010 0 641 521104 4815376 269 40
16:00:54 12/15/2010 12 15 2010 16 657 520049 4815373 271 40
22:00:36 1/24/2013 1 24 2013 22 675 521303 4815377 268 40
6:00:21 3/24/2012 3 24 2012 6 673 520352 4815374 271 40
14:00:47 12/27/2010 12 27 2010 14 655 520495 4815375 270 40
14:00:55 1/18/2013 1 18 2013 14 675 520126 4815374 271 40
13:10:11 4/10/2014 4 10 2014 13 657 520467 4815375 270 40
2:00:53 1/25/2011 1 25 2011 2 653 519909 4815373 272 40
18:00:55 4/7/2008 4 7 2008 18 634 521184 4815377 269 40
14:00:41 3/15/2009 3 15 2009 14 639 520132 4815374 271 40
4:00:41 12/30/2010 12 30 2010 4 654 520169 4815374 271 40
10:00:54 1/27/2012 1 27 2012 10 657 520488 4815375 270 40
2:00:15 3/27/2008 3 27 2008 2 637 521235 4815377 268 40
16:01:04 4/16/2013 4 16 2013 16 679 521199 4815377 269 40
22:00:54 4/28/2010 4 28 2010 22 640 521027 4815377 269 40
16:00:47 1/8/2009 1 8 2009 16 634 520598 4815375 270 40
10:01:12 3/1/2009 3 1 2009 10 635 520985 4815377 269 40
10:00:53 2/10/2009 2 10 2009 10 634 520982 4815377 269 40
10:01:27 1/13/2014 1 13 2014 10 914 519972 4815374 272 40
8:00:54 12/4/2011 12 4 2011 8 655 520246 4815374 271 40
12:00:25 12/23/2010 12 23 2010 12 654 520170 4815374 271 40
20:00:54 2/13/2013 2 13 2013 20 671 521132 4815377 269 40
0:00:42 2/23/2009 2 23 2009 0 635 521011 4815377 269 40
10:00:53 4/6/2011 4 6 2011 10 641 520300 4815375 271 40
12:00:26 1/27/2013 1 27 2013 12 671 520094 4815374 271 40
10:01:09 12/23/2010 12 23 2010 10 654 520165 4815374 271 40
8:00:32 2/21/2012 2 21 2012 8 657 520662 4815376 270 40
14:00:56 4/4/2010 4 4 2010 14 657 520456 4815375 270 40
16:00:21 1/29/2009 1 29 2009 16 635 520278 4815375 271 40
14:01:18 1/13/2011 1 13 2011 14 653 520843 4815377 269 40
4:00:54 3/28/2009 3 28 2009 4 641 521202 4815378 269 40
8:00:53 1/29/2009 1 29 2009 8 635 520879 4815377 269 40
16:00:32 12/26/2010 12 26 2010 16 641 520397 4815375 271 40
2:00:42 4/14/2012 4 14 2012 2 657 521111 4815378 269 40
2:00:54 2/8/2009 2 8 2009 2 635 520827 4815377 269 40
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14:00:43 2/4/2010 2 4 2010 14 641 520237 4815375 271 40
12:00:47 4/14/2013 4 14 2013 12 671 520742 4815377 270 40
2:00:56 2/11/2011 2 11 2011 2 647 521030 4815378 269 40
12:00:47 12/7/2010 12 7 2010 12 646 520303 4815375 271 40
10:01:11 3/11/2013 3 11 2013 10 677 520868 4815377 269     40
6:14:18 3/26/2014       3       26      2014    6       657     521090  4815378 269     40
12:00:48        1/4/2011        1       4       2011    12      639     521237  4815378 268     40
8:00:55 12/8/2009       12      8       2009    8       646     520828  4815377 269     40
12:00:47        1/18/2011       1       18      2011    12      653     520524  4815376 270     40
18:00:55        3/22/2011       3       22      2011    18      647     521209  4815378 269     40
6:14:24 1/9/2013        1       9       2013    6       641     520583  4815376 270     40
12:00:20        2/4/2010        2       4       2010    12      641     520242  4815375 271     40
8:00:56 3/12/2012       3       12      2012    8       665     520882  4815377 269     40
8:00:58 4/11/2010       4       11      2010    8       653     520794  4815377 270     40
8:00:48 4/27/2014       4       27      2014    8       907     520841  4815377 269     40
8:00:53 2/8/2009        2       8       2009    8       635     520826  4815377 269     40
10:00:56        1/29/2013       1       29      2013    10      675     520119  4815375 271     40
16:00:18        3/7/2012        3       7       2012    16      657     521005  4815378 269     40
22:00:41        3/31/2009       3       31      2009    22      640     520237  4815376 271     40
10:00:42        3/5/2009        3       5       2009    10      634     520745  4815377 270     40
12:42:56        1/16/2013       1       16      2013    12      641     520195  4815376 271     40
2:00:48 4/1/2009        4       1       2009    2       637     520433  4815377 270     40
18:00:47        2/7/2009        2       7       2009    18      634     520732  4815378 270     40
16:00:12        2/28/2009       2       28      2009    16      634     521568  4815380 268     40
16:00:48        2/11/2010       2       11      2010    16      641     520329  4815376 271     40
6:00:56 3/28/2009       3       28      2009    6       641     521113  4815379 269     40
6:00:53 1/19/2011       1       19      2011    6       653     520417  4815377 270     40
10:01:42        3/10/2012       3       10      2012    10      641     520820  4815378 269     40
13:27:14        12/12/2013      12      12      2013    13      657     519743  4815375 272     40
2:00:26 4/7/2008        4       7       2008    2       634     521199  4815379 269     40
4:00:54 1/5/2010        1       5       2010    4       646     521267  4815380 268     40
6:00:47 4/7/2008        4       7       2008    6       634     521196  4815379 269     40
2:00:53 2/15/2013       2       15      2013    2       657     521290  4815380 268     40
1:11:54 4/11/2014       4       11      2014    1       657     521680  4815381 267     40
6:00:55 11/27/2011      11      27      2011    6       655     520500  4815377 270     40
0:00:47 3/15/2011       3       15      2011    0       647     521219  4815380 268     40
10:00:53        12/7/2010       12      7       2010    10      646     520302  4815377 271     40
12:00:27        2/1/2013        2       1       2013    12      658     520777  4815378 270     40
16:00:42        4/21/2010       4       21      2010    16      656     520895  4815379 269     40
8:00:54 2/23/2009       2       23      2009    8       635     521008  4815379 269     40
0:00:47 3/4/2009        3       4       2009    0       634     520337  4815377 271     40
22:00:24        4/6/2008        4       6       2008    22      634     521197  4815380 269     40
8:00:41 3/25/2011       3       25      2011    8       653     520749  4815378 270     40
14:00:42        12/26/2010      12      26      2010    14      653     520385  4815377 271     40
10:00:40        4/2/2009        4       2       2009    10      639     520848  4815379 269     40
4:00:48 2/8/2009        2       8       2009    4       635     520826  4815379 269     40
14:00:53        2/4/2010        2       4       2010    14      647     520112  4815377 271     40
6:00:56 11/13/2011      11      13      2011    6       650     521753 4815382 267 40
4:00:53 2/21/2010 2 21 2010 4 641 521109 4815380 269 40
0:00:39 12/3/2010 12 3 2010 0 641 520821 4815379 269 40
16:00:54 3/15/2009 3 15 2009 16 639 520133 4815377 271 40
10:00:56 4/19/2013 4 19 2013 10 679 520142 4815377 271 40
14:00:41 3/29/2012 3 29 2012 14 671 520504 4815378 270 40
12:00:54 3/24/2011 3 24 2011 12 653 520334 4815378 271 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:22 1/25/2013 1 25 2013 12 671 520047 4815377 271 40
10:00:54 12/15/2010 12 15 2010 10 657 520056 4815377 271 40
0:02:23 12/16/2010 12 16 2010 0 654 520300 4815378 271 40
14:00:41 1/30/2013 1 30 2013 14 671 519725 4815376 272 40
16:00:58 12/25/2010 12 25 2010 16 641 519960 4815377 272 40
0:00:55 1/29/2010 1 29 2010 0 647 521249 4815381 268 40
10:00:26 2/24/2014 2 24 2014 10 671 520761 4815379 270 40
0:00:49 3/27/2008 3 27 2008 0 637 521242 4815381 268 40
12:00:36 2/2/2013 2 2 2013 12 675 520240 4815378 271 40
10:00:41 2/18/2013 2 18 2013 10 671 520734 4815380 270 40
6:00:54 2/18/2010 2 18 2010 6 641 521110 4815381 269 40
6:00:53 2/21/2010 2 21 2010 6 641 521112 4815381 269 40
16:00:21 12/26/2011 12 26 2011 16 658 520306 4815378 271 40
4:00:43 11/24/2010 11 24 2010 4 657 520828 4815380 269 40
12:00:41 12/25/2010 12 25 2010 12 653 520301 4815379 271 40
0:01:07 12/10/2013 12 10 2013 0 914 521082 4815381 269 40
14:00:55 12/26/2010 12 26 2010 14 641 520385 4815379 271 40
16:00:54 12/16/2010 12 16 2010 16 657 520253 4815378 271 40
6:00:41 2/8/2009 2 8 2009 6 635 520826 4815380 269 40
10:00:41 4/11/2013 4 11 2013 10 671 520549 4815379 270 40
22:01:12 4/1/2011 4 1 2011 22 663 520817 4815380 269 40
16:00:12 2/6/2010 2 6 2010 16 646 520657 4815380 270 40
10:00:53 2/19/2011 2 19 2011 10 641 520778 4815380 270 40
18:00:36 1/18/2011 1 18 2011 18 646 520827 4815380 269 40
16:00:47 12/17/2010 12 17 2010 16 653 519994 4815378 272 40
5:50:24 3/3/2013 3 3 2013 5 641 519980 4815378 272 40
8:00:38 4/9/2009 4 9 2009 8 641 521042 4815381 269 40
22:00:47 2/20/2012 2 20 2012 22 657 520653 4815380 270 40
4:00:24 4/7/2008 4 7 2008 4 634 521197 4815382 269 40
10:00:54 2/11/2009 2 11 2009 10 635 521107 4815382 269 40
16:00:42 4/14/2008 4 14 2008 16 634 520478 4815380 270 40
0:00:29 3/1/2014 3 1 2014 0 914 520884 4815381 269 40
8:00:42 3/18/2011 3 18 2011 8 657 520760 4815381 270 40
10:00:56 12/25/2010 12 25 2010 10 653 520348 4815379 271 40
18:00:55 5/6/2010 5 6 2010 18 640 521093 4815382 269 40
2:00:54 1/24/2013 1 24 2013 2 671 519708 4815378 272 40
6:00:53 4/2/2011 4 2 2011 6 663 520848 4815381 269 40
4:00:55 12/8/2013 12 8 2013 4 908 520662 4815380 270 40
0:00:26 4/7/2008 4 7 2008 0 634 521198 4815382 269 40
8:00:54 1/19/2011 1 19 2011 8 653 520431 4815380 270 40
14:00:23 3/19/2011 3 19 2011 14 653 520479 4815380 270 40
0:00:53 4/1/2009 4 1 2009 0 640 520240 4815379 271 40
6:00:48 4/8/2008 4 8 2008 6 634 521165 4815382 269 40
10:00:55 1/31/2013 1 31 2013 10 675 519943 4815378 272 40
2:00:41 2/21/2010 2 21 2010 2 641 521236 4815382 268 40
10:00:48 4/8/2008 4 8 2008 10 634 521050 4815382 269 40
8:00:53 3/6/2010 3 6 2010 8 633 520920 4815381 269 40
22:00:48 4/12/2012 4 12 2012 22 674 521344 4815383 268 40
6:00:48 12/16/2010 12 16 2010 6 641 519865 4815378 272 40
4:00:37 4/2/2011 4 2 2011 4 663 520847 4815381 269 40
10:01:12 1/25/2013 1 25 2013 10 671 520043 4815379 271 40
11:47:24 1/2/2013 1 2 2013 11 641 520331 4815380 271 40
18:00:55 3/28/2008 3 28 2008 18 631 521335 4815383 268 40
10:00:42 4/11/2008 4 11 2008 10 634 520974 4815382 269 40
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12:00:32 3/4/2011 3 4 2011 12 657 520771 4815381 270 40
14:00:26 2/5/2010 2 5 2010 14 641 520246 4815380 271 40
16:00:43 1/27/2010 1 27 2010 16 646 520546 4815381 270 40
22:00:42 3/29/2010 3 29 2010 22 646 521166 4815382 269 40
12:00:53 3/14/2013 3 14 2013 12 671 520281 4815380 271 40
10:01:11 1/10/2012 1 10 2012 10 657 520255 4815380 271 40
14:00:41 2/4/2012 2 4 2012 14 657 521043 4815382 269 40
4:00:56 4/14/2012 4 14 2012 4 657 521113 4815383 269 40
18:25:48 2/27/2014 2 27 2014 18 657 520911 4815382 269 40
22:00:48 2/6/2012 2 6 2012 22 657 520927 4815382 269 40
6:00:47 4/14/2012 4 14 2012 6 657 521114 4815383 269 40
6:00:48 2/23/2009 2 23 2009 6 635 521010 4815382 269 40
2:00:23 2/23/2009 2 23 2009 2 635 521013 4815382 269 40
8:00:48 3/21/2012 3 21 2012 8 663 520350 4815380 271 40
6:00:48 2/21/2012 2 21 2012 6 657 520652 4815381 270 40
12:00:54 12/22/2010 12 22 2010 12 641 520000 4815379 272 40
4:00:48 4/8/2008 4 8 2008 4 634 521165 4815383 269 40
6:00:49 3/27/2008 3 27 2008 6 631 521208 4815383 269 40
10:00:42 1/25/2009 1 25 2009 10 634 520042 4815380 271 40
10:00:47 2/4/2010 2 4 2010 10 646 520602 4815381 270 40
8:00:53 3/10/2009 3 10 2009 8 634 520675 4815382 270 40
18:00:56 3/16/2009 3 16 2009 18 635 521259 4815383 268 40
0:00:54 1/18/2012 1 18 2012 0 665 520646 4815381 270 40
12:00:42 3/2/2012 3 2 2012 12 657 521149 4815383 269 40
0:00:54 2/21/2012 2 21 2012 0 657 520652 4815382 270 40
18:00:23 1/8/2009 1 8 2009 18 634 520472 4815381 270 40
10:00:47 12/30/2010 12 30 2010 10 653 520185 4815380 271 40
6:00:49 3/30/2010 3 30 2010 6 655 521090 4815383 269 40
20:00:29 4/10/2012 4 10 2012 20 665 520456 4815381 270 40
18:00:29 11/26/2011 11 26 2011 18 655 520498 4815381 270 40
8:00:53 4/23/2012 4 23 2012 8 657 520707 4815382 270 40
22:01:16 12/9/2013 12 9 2013 22 914 521068 4815383 269 40
22:00:28 3/1/2011 3 1 2011 22 654 520310 4815381 271 40
14:00:55 12/25/2010 12 25 2010 14 653 520293 4815381 271 40
10:00:49 4/4/2008 4 4 2008 10 631 520815 4815383 270 40
0:00:54 3/30/2010 3 30 2010 0 655 521340 4815384 268 40
2:00:48 4/3/2009 4 3 2009 2 639 521292 4815384 268 40
4:00:42 1/24/2013 1 24 2013 4 671 519713 4815379 272 40
14:00:42 12/15/2010 12 15 2010 14 641 519998 4815380 272 40
10:00:36 1/15/2012 1 15 2012 10 658 520474 4815382 270 40
22:00:48 3/26/2008 3 26 2008 22 637 521243 4815384 268 40
0:00:44 3/27/2008 3 27 2008 0 631 521211 4815384 269 40
8:00:44 3/27/2008 3 27 2008 8 631 521158 4815384 269 40
20:00:51 12/4/2013 12 4 2013 20 671 520908 4815383 269 40
8:00:42 3/12/2009 3 12 2009 8 635 520721 4815383 270 40
12:00:42 3/12/2009 3 12 2009 12 641 520168 4815381 271 40
22:02:42 4/16/2009 4 16 2009 22 634 521144 4815384 269 40
14:03:04 2/28/2009 2 28 2009 14 634 521068 4815384 269 40
2:00:44 4/2/2011 4 2 2011 2 663 520820 4815383 269 40
22:00:47 1/8/2009 1 8 2009 22 634 520473 4815382 270 40
18:00:59 4/28/2011 4 28 2011 18 665 521074 4815384 269 40
4:00:50 1/29/2010 1 29 2010 4 647 521241 4815385 268 40
14:00:21 1/4/2010 1 4 2010 14 646 520313 4815382 271 40
14:00:38 3/30/2012 3 30 2012 14 671 520337 4815382 271 40
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12:00:54 1/30/2013 1 30 2013 12 671 519713 4815380 272 40
10:00:49 2/25/2011 2 25 2011 10 641 520831 4815384 269 40
12:01:24 4/9/2010 4 9 2010 12 643 520315 4815382 271 40
16:00:54 12/18/2010 12 18 2010 16 641 520964 4815384 269 40
6:00:24 3/2/2011 3 2 2011 6 654 520445 4815383 270 40
2:00:47 3/30/2010 3 30 2010 2 655 521086 4815385 269 40
12:00:47 4/5/2009 4 5 2009 12 641 520937 4815384 269 40
22:00:47 3/3/2009 3 3 2009 22 634 520333 4815383 271 40
8:00:41 3/14/2013 3 14 2013 8 677 520703 4815384 270 40
8:00:54 3/28/2011 3 28 2011 8 641 520901 4815384 269 40
8:00:53 4/11/2008 4 11 2008 8 634 520977 4815385 269 40
16:00:33 3/15/2009 3 15 2009 16 635 520094 4815382 271 40
2:01:11 3/12/2012 3 12 2012 2 657 521175 4815386 269 40
10:00:47 12/19/2013 12 19 2013 10 658 519965 4815382 272 40
4:00:26 2/17/2013 2 17 2013 4 658 521215 4815386 268 40
22:00:41 1/17/2012 1 17 2012 22 665 520645 4815384 270 40
4:00:48 2/21/2012 2 21 2012 4 657 520653 4815384 270 40
16:00:23 4/4/2010 4 4 2010 16 656 520766 4815384 270 40
2:00:47 1/10/2010 1 10 2010 2 646 521097 4815386 269 40
12:00:36 1/15/2012 1 15 2012 12 658 520471 4815384 270 40
14:00:50 12/12/2013 12 12 2013 14 914 519738 4815382 272 40
2:00:56 12/4/2010 12 4 2010 2 641 520791 4815385 270 40
10:00:48 3/12/2013 3 12 2013 10 671 520562 4815384 270 40
2:00:48 5/3/2009 5 3 2009 2 639 520890 4815385 269 40
18:00:56 2/21/2012 2 21 2012 18 641 519939 4815382 272 40
0:00:16 3/23/2012 3 23 2012 0 665 521119 4815386 269 40
6:00:54 3/12/2009 3 12 2009 6 635 520729 4815385 270 40
12:02:25 2/5/2013 2 5 2013 12 641 521136 4815386 269 40
2:00:47 1/29/2010 1 29 2010 2 647 521252 4815387 268 40
20:00:53 3/29/2014 3 29 2014 20 914 520603 4815385 270 40
2:00:54 4/8/2008 4 8 2008 2 634 521167 4815386 269 40
10:00:42 3/30/2012 3 30 2012 10 671 520437 4815384 270 40
0:13:13 1/9/2013 1 9 2013 0 641 520589 4815385 270 40
4:00:53 4/7/2011 4 7 2011 4 641 520466 4815384 270 40
2:00:53 2/21/2012 2 21 2012 2 657 520652 4815385 270 40
16:00:54 3/30/2012 3 30 2012 16 671 520339 4815384 271 40
22:00:41 4/20/2009 4 20 2009 22 639 520776 4815385 270 40
12:00:41 1/29/2012 1 29 2012 12 657 520255 4815384 271 40
22:00:54 3/15/2012 3 15 2012 22 665 520909 4815386 269 40
10:00:42 12/19/2012 12 19 2012 10 674 520300 4815384 271 40
2:00:32 3/27/2008 3 27 2008 2 631 521206 4815387 269 40
18:00:55 3/17/2009 3 17 2009 18 641 521190 4815387 269 40
12:00:47 3/24/2011 3 24 2011 12 657 520361 4815385 271 40
20:00:54 1/17/2012 1 17 2012 20 657 520646 4815386 270 40
18:00:41 3/27/2011 3 27 2011 18 665 521109 4815387 269 40
8:00:49 4/21/2010 4 21 2010 8 657 520451 4815385 270 40
4:00:56 2/23/2009 2 23 2009 4 635 521010 4815387 269 40
14:00:29 1/25/2009 1 25 2009 14 635 519944 4815384 272 40
12:00:49 2/23/2014 2 23 2014 12 914 520497 4815385 270 40
2:00:22 3/2/2011 3 2 2011 2 654 520320 4815385 271 40
8:00:54 2/21/2010 2 21 2010 8 641 521031 4815387 269 40
14:00:42 12/16/2010 12 16 2010 14 657 520258 4815385 271 40
0:00:30 3/7/2010 3 7 2010 0 646 521138 4815388 269 40
11:27:48 12/28/2012 12 28 2012 11 641 520317 4815385 271 40
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12:00:26 4/2/2010 4 2 2010 12 656 520493 4815386 270 40
6:00:42 2/12/2011 2 12 2011 6 653 520987 4815387 269 40
12:00:38 4/2/2010 4 2 2010 12 643 520013 4815384 271 40
8:00:54 4/7/2011 4 7 2011 8 641 520476 4815386 270 40
22:00:09 3/26/2008 3 26 2008 22 631 521202 4815388 269 40
10:01:53 12/12/2013 12 12 2013 10 914 519743 4815384 272 40
4:00:57 3/18/2011 3 18 2011 4 647 520892 4815387 269 40
6:00:33 1/24/2013 1 24 2013 6 671 519704 4815384 272 40
8:00:36 4/19/2013 4 19 2013 8 679 520144 4815385 271 40
12:00:47 12/12/2013 12 12 2013 12 914 519738 4815384 272 40
10:00:42 3/29/2011 3 29 2011 10 641 520873 4815388 269 40
16:00:55 1/18/2011 1 18 2011 16 646 520504 4815386 270 40
22:00:24 2/22/2009 2 22 2009 22 635 521009 4815388 269 40
4:00:20 3/18/2011 3 18 2011 4 657 520984 4815388 269 40
10:00:54 2/7/2013 2 7 2013 10 657 520708 4815387 270 40
0:00:48 1/7/2011 1 7 2011 0 653 521268 4815389 268 40
2:00:26 1/30/2013 1 30 2013 2 658 519431 4815384 273 40
14:00:27 12/15/2010 12 15 2010 14 657 520043 4815386 271 40
12:00:44 3/23/2012 3 23 2012 12 673 520109 4815386 271 40
2:01:11 5/4/2009 5 4 2009 2 646 520961 4815388 269 40
7:57:23 11/22/2013 11 22 2013 7 657 520407 4815387 271 40
8:00:50 3/29/2011 3 29 2011 8 641 520874 4815388 269 40
18:00:22 4/20/2012 4 20 2012 18 671 520513 4815387 270 40
6:01:02 3/7/2010 3 7 2010 6 646 521088 4815389 269 40
10:00:53 4/2/2010 4 2 2010 10 656 520493 4815387 270 40
0:00:54 2/7/2012 2 7 2012 0 657 520930 4815389 269 40
4:00:32 3/26/2011 3 26 2011 4 647 521224 4815390 268 40
6:00:44 3/18/2011 3 18 2011 6 657 520987 4815389 269 40
0:00:10 4/2/2011 4 2 2011 0 663 520813 4815388 270 40
4:00:53 3/27/2008 3 27 2008 4 631 521207 4815390 269 40
12:00:48 1/4/2011 1 4 2011 12 654 521215 4815390 268 40
16:00:47 3/31/2014 3 31 2014 16 679 520875 4815389 269 40
10:00:48 3/13/2012 3 13 2012 10 657 520818 4815389 269 40
2:00:36 4/17/2009 4 17 2009 2 634 521156 4815390 269 40
4:00:49 3/2/2011 3 2 2011 4 654 520452 4815387 270 40
12:00:55 12/19/2012 12 19 2012 12 674 520305 4815387 271 40
0:01:28 4/7/2013 4 7 2013 0 679 521695 4815392 267 40
10:00:45 2/16/2014 2 16 2014 10 914 520266 4815387 271 40
18:00:42 2/19/2011 2 19 2011 18 641 520450 4815388 270 40
22:00:54 4/6/2013 4 6 2013 22 679 521693 4815392 267 40
18:00:43 3/17/2013 3 17 2013 18 657 520433 4815388 270 40
0:00:46 2/8/2009 2 8 2009 0 635 520823 4815389 269 40
6:00:42 2/5/2013 2 5 2013 6 665 521102 4815390 269 40
18:01:30 2/15/2014 2 15 2014 18 671 520188 4815387 271 40
4:00:41 1/19/2011 1 19 2011 4 646 520825 4815389 269 40
6:00:47 3/10/2009 3 10 2009 6 634 520682 4815389 270 40
14:00:53 12/24/2010 12 24 2010 14 654 519943 4815386 272 40
0:00:41 11/26/2011 11 26 2011 0 655 520448 4815388 270 40
2:00:44 12/22/2010 12 22 2010 2 655 519831 4815386 272 40
10:00:47 2/4/2010 2 4 2010 10 641 520251 4815387 271 40
14:00:29 12/8/2010 12 8 2010 14 646 520029 4815387 271 40
16:00:55 12/8/2010 12 8 2010 16 646 520032 4815387 271 40
8:00:53 12/16/2010 12 16 2010 8 641 519863 4815386 272 40
8:00:49 2/12/2011 2 12 2011 8 653 520985 4815390 269 40
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0:00:23 4/1/2011 4 1 2011 0 653 521107 4815390 269 40
8:01:51 3/2/2011 3 2 2011 8 641 520504 4815389 270 40
12:00:53 2/22/2010 2 22 2010 12 641 520871 4815390 269 40
8:00:43 1/26/2009 1 26 2009 8 635 519949 4815387 272 40
8:02:12 12/4/2010 12 4 2010 8 646 520480 4815389 270 40
10:00:54 1/24/2013 1 24 2013 10 675 520985 4815390 269 40
18:00:54 3/27/2011 3 27 2011 18 657 521143 4815391 269 40
6:00:44 3/27/2008 3 27 2008 6 632 521217 4815391 268 40
22:00:39 12/18/2010 12 18 2010 22 641 521298 4815392 268 40
14:00:41 4/2/2010 4 2 2010 14 656 520497 4815389 270 40
13:29:18 2/17/2014 2 17 2014 13 657 521183 4815391 269 40
6:00:49 4/20/2012 4 20 2012 6 674 521737 4815393 267 40
18:00:54 1/24/2013 1 24 2013 18 671 519914 4815387 272 40
14:01:54 4/23/2010 4 23 2010 14 643 520798 4815390 270 40
22:00:56 11/25/2011 11 25 2011 22 655 520461 4815389 270 40
6:00:44 1/26/2009 1 26 2009 6 635 519951 4815388 272 40
8:00:53 4/9/2012 4 9 2012 8 657 520259 4815389 271 40
6:00:54 4/7/2011 4 7 2011 6 641 520470 4815389 270 40
4:00:49 12/6/2013 12 6 2013 4 914 520267 4815389 271 40
6:00:36 11/24/2010 11 24 2010 6 657 520837 4815391 269 40
12:02:29 4/3/2009 4 3 2009 12 640 520510 4815390 270 40
10:00:36 12/28/2010 12 28 2010 10 641 520677 4815390 270 40
8:00:21 4/19/2012 4 19 2012 8 671 520531 4815390 270 40
8:00:53 2/5/2013 2 5 2013 8 665 521107 4815392 269 40
0:00:26 3/27/2008 3 27 2008 0 632 521223 4815392 268 40
12:00:58 1/18/2011 1 18 2011 12 655 520582 4815390 270 40
18:00:49 3/17/2009 3 17 2009 18 638 521242 4815392 268 40
18:00:54 2/9/2009 2 9 2009 18 635 520253 4815389 271 40
4:00:30 3/10/2009 3 10 2009 4 634 520678 4815391 270 40
16:00:54 2/18/2013 2 18 2013 16 665 519919 4815388 272 40
8:00:42 2/15/2011 2 15 2011 8 647 521105 4815392 269 40
14:01:24 4/19/2010 4 19 2010 14 656 520276 4815390 271 40
16:00:47 2/22/2014 2 22 2014 16 909 520561 4815390 270 40
10:00:52 11/21/2010 11 21 2010 10 801 520253 4815389 271 40
16:00:43 4/20/2012 4 20 2012 16 665 520363 4815390 271 40
8:00:25 4/19/2012 4 19 2012 8 657 520420 4815390 270 40
10:00:43 1/29/2012 1 29 2012 10 657 520253 4815390 271 40
2:00:56 1/19/2011 1 19 2011 2 646 520821 4815391 269 40
20:00:42 3/3/2014 3 3 2014 20 914 519929 4815389 272 40
10:00:42 4/13/2008 4 13 2008 10 634 520894 4815392 269 40
4:00:48 11/24/2010 11 24 2010 4 647 520886 4815392 269 40
14:00:43 1/8/2009 1 8 2009 14 634 520714 4815391 270 40
12:00:51 12/26/2010 12 26 2010 12 653 520271 4815390 271 40
14:00:41 12/24/2010 12 24 2010 14 655 520026 4815389 271 40
8:03:09 3/5/2010 3 5 2010 8 641 520912 4815392 269 40
14:00:45 3/28/2009 3 28 2009 14 641 520323 4815390 271 40
14:00:54 1/15/2012 1 15 2012 14 665 520503 4815391 270 40
22:01:36 3/14/2013 3 14 2013 22 677 520971 4815392 269 40
8:00:53 2/16/2014 2 16 2014 8 914 520272 4815390 271 40
22:00:28 3/31/2011 3 31 2011 22 653 521116 4815393 269 40
18:00:48 3/26/2008 3 26 2008 18 631 521207 4815393 269 40
2:00:41 3/27/2008 3 27 2008 2 632 521215 4815393 268 40
20:00:53 2/6/2012 2 6 2012 20 657 520936 4815392 269 40
6:00:50 4/7/2010 4 7 2010 6 643 521111 4815393 269 40
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18:00:47 2/7/2009 2 7 2009 18 635 520823 4815392 269 40
20:00:36 1/2/2012 1 2 2012 20 657 519624 4815388 272 40
18:01:05 1/26/2010 1 26 2010 18 647 521049 4815393 269 40
8:00:23 4/4/2008 4 4 2008 8 631 520880 4815392 269 40
13:07:56 12/7/2013 12 7 2013 13 657 519839 4815389 272 40
8:01:11 4/13/2011 4 13 2011 8 647 520200 4815390 271 40
6:00:54 2/9/2010 2 9 2010 6 647 521244 4815393 268 40
0:00:45 1/19/2011 1 19 2011 0 646 520818 4815392 269 40
8:00:21 3/27/2008 3 27 2008 8 632 521103 4815393 269 40
0:00:47 12/5/2010 12 5 2010 0 654 521541 4815394 268 40
6:00:48 3/15/2009 3 15 2009 6 639 520494 4815391 270 40
8:00:54 4/6/2010 4 6 2010 8 654 520367 4815391 271 40
12:00:41 1/10/2012 1 10 2012 12 657 520248 4815390 271 40
8:00:53 3/28/2011 3 28 2011 8 657 520821 4815392 269 40
2:00:53 2/7/2012 2 7 2012 2 657 521002 4815393 269 40
12:00:38 2/23/2014 2 23 2014 12 679 520560 4815392 270 40
20:00:44 3/23/2012 3 23 2012 20 663 520049 4815390 271 40
2:01:23 3/18/2011 3 18 2011 2 647 520980 4815393 269 40
8:00:15 4/12/2008 4 12 2008 8 634 521026 4815393 269 40
4:00:53 3/11/2013 3 11 2013 4 677 521193 4815394 269 40
0:00:20 1/10/2010 1 10 2010 0 646 521099 4815393 269 40
4:00:51 12/15/2010 12 15 2010 4 650 521198 4815394 269 40
20:00:45 3/14/2013 3 14 2013 20 677 520126 4815391 271 40
6:00:54 3/29/2012 3 29 2012 6 674 520761 4815392 270 40
4:00:30 12/18/2009 12 18 2009 4 646 521099 4815394 269 40
16:01:24 4/9/2011 4 9 2011 16 641 519875 4815390 272 40
16:00:35 12/12/2013 12 12 2013 16 914 519740 4815390 272 40
10:00:54 3/5/2010 3 5 2010 10 641 520866 4815393 269 40
16:00:55 3/19/2011 3 19 2011 16 653 520482 4815392 270 40
18:01:47 2/8/2010 2 8 2010 18 646 520948 4815393 269 40
2:01:23 3/18/2013 3 18 2013 2 657 521095 4815394 269 40
18:00:56 3/22/2011 3 22 2011 18 641 521016 4815394 269 40
22:00:55 2/16/2011 2 16 2011 22 647 520486 4815392 270 40
2:00:56 3/12/2012 3 12 2012 2 641 521104 4815394 269 40
0:00:54 3/16/2011 3 16 2011 0 647 520531 4815392 270 40
6:00:23 2/24/2014 2 24 2014 6 916 520822 4815393 269 40
4:00:52 3/7/2010 3 7 2010 4 646 521087 4815394 269 40
16:00:24 12/26/2011 12 26 2011 16 657 520140 4815391 271 40
16:00:41 4/2/2010 4 2 2010 16 657 520499 4815392 270 40
1:16:17 3/13/2014 3 13 2014 1 657 520358 4815392 271 40
6:00:53 3/28/2011 3 28 2011 6 653 520818 4815394 269 40
14:00:54 2/22/2010 2 22 2010 14 641 520866 4815394 269 40
2:01:11 5/12/2008 5 12 2008 2 634 520982 4815394 269 40
22:00:24 3/27/2011 3 27 2011 22 653 520802 4815394 270 40
6:00:53 12/22/2010 12 22 2010 6 655 519826 4815391 272 40
14:00:44 12/23/2010 12 23 2010 14 654 520165 4815392 271 40
22:00:55 3/17/2011 3 17 2011 22 647 520980 4815394 269 40
10:00:54 3/22/2010 3 22 2010 10 657 520879 4815394 269 40
18:01:46 1/25/2010 1 25 2010 18 647 520987 4815395 269 40
12:00:50 2/1/2013 2 1 2013 12 671 520815 4815394 270 40
18:00:53 3/29/2014 3 29 2014 18 917 520477 4815393 270 40
10:00:54 1/16/2011 1 16 2011 10 653 521010 4815395 269 40
4:00:41 3/12/2009 3 12 2009 4 635 520723 4815394 270 40
2:00:56 3/16/2011 3 16 2011 2 647 520531 4815394 270 40
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14:00:20 12/19/2012 12 19 2012 14 674 520308 4815393 271 40
10:00:43 1/8/2014 1 8 2014 10 658 519846 4815392 272 40
22:00:48 4/2/2010 4 2 2010 22 654 521124 4815396 269 40
4:00:42 12/22/2010 12 22 2010 4 655 519832 4815392 272 40
14:01:24 4/19/2013 4 19 2013 14 679 520262 4815393 271 40
18:00:47 12/25/2010 12 25 2010 18 641 519881 4815392 272 40
4:00:41 3/28/2011 3 28 2011 4 653 520820 4815395 269 40
8:00:54 3/28/2011 3 28 2011 8 653 520815 4815395 270 40
14:00:53 4/2/2010 4 2 2010 14 657 520496 4815394 270 40
4:00:56 2/24/2014 2 24 2014 4 916 520810 4815395 270 40
12:00:44 3/24/2011 3 24 2011 12 641 520283 4815394 271 40
18:00:47 3/9/2011 3 9 2011 18 657 519886 4815393 272 40
16:00:45 3/18/2011 3 18 2011 16 657 520202 4815394 271 40
6:00:53 4/2/2011 4 2 2011 6 641 520759 4815395 270 40
18:00:56 4/23/2010 4 23 2010 18 643 521131 4815397 269 40
1:39:54 3/20/2014 3 20 2014 1 657 521134 4815397 269 40
2:01:12 3/7/2010 3 7 2010 2 646 521088 4815396 269 40
18:00:47 2/7/2010 2 7 2010 18 646 520835 4815396 269 40
12:00:47 12/18/2010 12 18 2010 12 641 520731 4815395 270 40
22:00:53 3/6/2010 3 6 2010 22 646 521129 4815397 269 40
8:00:42 12/10/2010 12 10 2010 8 801 521151 4815397 269 40
10:00:41 12/18/2010 12 18 2010 10 641 520731 4815396 270 40
13:03:25 2/10/2014 2 10 2014 13 657 520709 4815396 270 40
2:00:54 4/25/2008 4 25 2008 2 636 521115 4815397 269 40
4:00:53 1/21/2011 1 21 2011 4 653 521268 4815397 268 40
4:00:41 4/14/2008 4 14 2008 4 634 520904 4815396 269 40
10:00:42 4/15/2012 4 15 2012 10 674 520430 4815395 270 40
2:00:53 4/14/2008 4 14 2008 2 634 520904 4815396 269 40
16:00:24 3/31/2014 3 31 2014 16 914 520140 4815394 271 40
8:00:34 3/28/2014 3 28 2014 8 914 520782 4815396 270 40
18:00:15 11/21/2010 11 21 2010 18 657 519624 4815393 272 40
10:01:12 12/4/2010 12 4 2010 10 646 520481 4815395 270 40
0:00:53 3/23/2011 3 23 2011 0 647 521204 4815397 269 40
0:01:12 12/26/2010 12 26 2010 0 641 519881 4815393 272 40
6:00:47 2/25/2011 2 25 2011 6 641 520823 4815396 269 40
22:00:53 12/25/2010 12 25 2010 22 641 519884 4815393 272 40
16:00:54 12/19/2012 12 19 2012 16 674 520304 4815395 271 40
6:00:47 2/5/2013 2 5 2013 6 677 521106 4815397 269 40
4:00:24 3/17/2012 3 17 2012 4 665 520184 4815394 271 40
22:00:24 3/26/2008 3 26 2008 22 632 521219 4815398 268 40
8:01:17 4/21/2010 4 21 2010 8 643 520460 4815395 270 40
20:00:45 2/20/2012 2 20 2012 20 657 520652 4815396 270 40
11:46:53 2/1/2013 2 1 2013 11 641 520796 4815396 270 40
12:00:42 2/24/2011 2 24 2011 12 641 520804 4815396 270 40
10:00:56 2/11/2011 2 11 2011 10 653 520990 4815397 269 40
22:00:55 1/18/2011 1 18 2011 22 646 520818 4815397 269 40
22:00:45 3/22/2011 3 22 2011 22 647 521203 4815398 269 40
0:00:41 12/4/2013 12 4 2013 0 914 520693 4815397 270 40
10:00:53 2/17/2012 2 17 2012 10 657 520840 4815397 269 40
10:00:48 3/26/2008 3 26 2008 10 631 520976 4815397 269 40
2:00:44 1/26/2009 1 26 2009 2 635 519934 4815394 272 40
8:01:17 2/24/2014 2 24 2014 8 916 520807 4815397 270 40
4:00:26 3/30/2010 3 30 2010 4 652 521733 4815400 267 40
12:00:56 2/21/2010 2 21 2010 12 641 520471 4815396 270 40
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6:00:48 2/17/2013 2 17 2013 6 658 521205 4815398 269 40
16:00:52 2/3/2012 2 3 2012 16 657 521134 4815398 269 40
2:00:53 3/12/2011 3 12 2011 2 647 520979 4815398 269 40
22:00:53 1/23/2013 1 23 2013 22 671 519769 4815394 272 40
6:00:53 4/14/2008 4 14 2008 6 634 520903 4815398 269 40
6:01:12 2/11/2011 2 11 2011 6 647 521025 4815398 269 40
12:00:43 4/11/2010 4 11 2010 12 653 520613 4815397 270 40
4:00:55 2/25/2011 2 25 2011 4 641 520822 4815398 269 40
8:00:24 1/30/2009 1 30 2009 8 634 520470 4815396 270 40
10:00:56 3/2/2011 3 2 2011 10 641 520498 4815397 270 40
22:00:25 3/31/2011 3 31 2011 22 661 521161 4815399 269 40
8:00:56 3/28/2014 3 28 2014 8 917 520736 4815397 270 40
0:00:32 1/24/2013 1 24 2013 0 671 519779 4815395 272 40
22:00:54 2/7/2009 2 7 2009 22 635 520823 4815398 269 40
4:00:55 2/11/2011 2 11 2011 4 647 521024 4815398 269 40
2:00:31 4/11/2008 4 11 2008 2 634 521166 4815399 269 40
18:00:47 2/14/2010 2 14 2010 18 641 521134 4815399 269 40
14:00:47 2/3/2012 2 3 2012 14 657 521134 4815399 269 40
20:00:55 12/5/2013 12 5 2013 20 908 520759 4815398 270 40
16:00:41 12/14/2010 12 14 2010 16 650 520291 4815396 271 40
4:00:20 1/26/2009 1 26 2009 4 635 519950 4815395 272 40
18:02:57 4/3/2011 4 3 2011 18 657 519812 4815395 272 40
12:00:54 12/8/2010 12 8 2010 12 646 519970 4815396 272 40
8:00:21 2/9/2010 2 9 2010 8 647 521216 4815399 268 40
14:00:56 2/15/2012 2 15 2012 14 657 520803 4815398 270 40
10:00:53 2/2/2013 2 2 2013 10 657 520913 4815399 269 40
2:00:43 3/28/2011 3 28 2011 2 653 520803 4815398 270 40
6:23:17 2/27/2014 2 27 2014 6 657 521099 4815399 269 40
16:00:43 3/29/2012 3 29 2012 16 671 520744 4815398 270 40
6:00:42 12/26/2010 12 26 2010 6 641 519809 4815395 272 40
18:00:53 3/4/2011 3 4 2011 18 641 521131 4815399 269 40
10:00:47 2/15/2013 2 15 2013 10 658 520801 4815398 270 40
2:00:37 3/19/2011 3 19 2011 2 653 521171 4815400 269 40
10:00:47 12/26/2010 12 26 2010 10 653 520259 4815397 271 40
12:01:06 4/15/2011 4 15 2011 12 647 520144 4815397 271 40
10:00:51 2/5/2009 2 5 2009 10 634 520709 4815398 270 40
18:01:31 3/12/2012 3 12 2012 18 641 520684 4815398 270 40
14:00:55 12/8/2010 12 8 2010 14 657 519958 4815396 272 40
4:00:53 4/16/2011 4 16 2011 4 647 521723 4815402 267 40
8:00:53 1/11/2012 1 11 2012 8 657 520816 4815399 269 40
18:00:42 12/4/2010 12 4 2010 18 801 520283 4815397 271 40
12:01:10 1/4/2011 1 4 2011 12 641 521282 4815401 268 40
14:00:56 3/28/2012 3 28 2012 14 671 520039 4815397 271 40
22:00:30 3/16/2011 3 16 2011 22 657 520859 4815399 269 40
18:00:53 3/18/2011 3 18 2011 18 657 520200 4815397 271 40
4:01:50 12/26/2010 12 26 2010 4 641 519802 4815396 272 40
20:00:53 3/14/2013 3 14 2013 20 671 520042 4815397 271 40
4:00:45 12/16/2010 12 16 2010 4 641 519865 4815397 272 40
4:00:54 3/26/2011 3 26 2011 4 641 521081 4815400 269 40
12:00:25 12/16/2010 12 16 2010 12 641 520102 4815397 271 40
6:00:53 4/20/2012 4 20 2012 6 672 521805 4815403 267 40
2:00:47 4/9/2011 4 9 2011 2 657 519711 4815396 272 40
10:00:53 3/22/2010 3 22 2010 10 656 520890 4815400 269 40
6:00:54 3/26/2011 3 26 2011 6 647 521220 4815401 268 40
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0:00:44 3/28/2011 3 28 2011 0 653 520800 4815400 270 40
12:00:43 4/9/2010 4 9 2010 12 801 520495 4815399 270 40
0:00:54 4/3/2010 4 3 2010 0 654 521113 4815401 269 40
17:37:12 12/30/2012 12 30 2012 17 641 519864 4815397 272 40
1:02:44 3/9/2014 3 9 2014 1 657 520521 4815399 270 40
0:00:48 2/4/2012 2 4 2012 0 657 521289 4815401 268 40
6:00:56 1/30/2009 1 30 2009 6 634 520465 4815399 270 40
12:00:44 4/17/2009 4 17 2009 12 634 520228 4815398 271 40
1:27:26 2/17/2014 2 17 2014 1 657 521314 4815402 268 40
10:00:53 4/11/2010 4 11 2010 10 656 520494 4815399 270 40
0:01:23 1/25/2013 1 25 2013 0 675 521393 4815402 268 40
16:00:55 2/19/2011 2 19 2011 16 647 520508 4815399 270 40
4:00:49 2/12/2011 2 12 2011 4 647 521016 4815401 269 40
16:00:41 2/9/2009 2 9 2009 16 634 520390 4815399 271 40
22:00:52 4/1/2011 4 1 2011 22 641 520753 4815400 270 40
8:00:23 2/15/2013 2 15 2013 8 658 520816 4815400 270 40
6:00:53 2/22/2014 2 22 2014 6 916 520810 4815400 270 40
10:00:53 12/17/2010 12 17 2010 10 641 520187 4815398 271 40
22:00:53 3/14/2013 3 14 2013 22 679 520980 4815401 269 40
14:01:11 4/14/2013 4 14 2013 14 671 520706 4815400 270 40
10:00:12 4/2/2010 4 2 2010 10 643 520083 4815398 271 40
4:00:53 4/2/2011 4 2 2011 4 641 520752 4815400 270 40
10:00:56 2/3/2013 2 3 2013 10 671 520238 4815399 271 40
0:00:37 3/18/2011 3 18 2011 0 647 520980 4815401 269 40
4:00:54 12/8/2013 12 8 2013 4 914 520202 4815399 271 40
2:00:50 12/4/2013 12 4 2013 2 658 520868 4815401 269 40
12:00:42 12/7/2010 12 7 2010 12 653 520273 4815399 271 40
0:01:12 3/29/2014 3 29 2014 0 917 521749 4815404 267 40
14:00:55 12/18/2010 12 18 2010 14 641 520731 4815401 270 40
4:00:48 4/9/2011 4 9 2011 4 657 519712 4815398 272 40
8:01:33 4/11/2010 4 11 2010 8 656 520494 4815400 270 40
14:00:25 4/19/2009 4 19 2009 14 639 520099 4815399 271 40
16:00:43 1/25/2009 1 25 2009 16 635 519933 4815398 272 40
12:00:51 12/15/2010 12 15 2010 12 641 519998 4815399 272 40
2:00:55 3/19/2013 3 19 2013 2 677 521466 4815403 268 40
8:02:12 2/18/2011 2 18 2011 8 641 520995 4815402 269 40
2:00:56 4/2/2011 4 2 2011 2 641 520755 4815401 270 40
16:00:59 12/27/2010 12 27 2010 16 641 520594 4815401 270 40
8:00:47 4/8/2008 4 8 2008 8 634 521091 4815402 269 40
14:00:53 2/24/2011 2 24 2011 14 641 520806 4815401 270 40
8:00:24 12/26/2011 12 26 2011 8 657 520109 4815399 271 40
4:00:41 3/26/2011 3 26 2011 4 653 521080 4815402 269 40
18:37:14 4/1/2014 4 1 2014 18 657 520378 4815400 271 40
10:00:56 12/16/2010 12 16 2010 10 641 520102 4815399 271 40
22:01:14 2/13/2010 2 13 2010 22 641 521182 4815403 269 40
0:00:43 3/9/2010 3 9 2010 0 646 521152 4815403 269 40
10:01:12 12/15/2010 12 15 2010 10 641 519995 4815399 272 40
8:00:58 2/24/2014 2 24 2014 8 671 520765 4815402 270 40
10:00:54 12/7/2010 12 7 2010 10 653 520272 4815400 271 40
0:00:25 12/6/2010 12 6 2010 0 646 521132 4815403 269 40
6:01:19 3/26/2011 3 26 2011 6 641 521085 4815403 269 40
0:00:25 4/1/2011 4 1 2011 0 661 521161 4815403 269 40
14:00:56 12/27/2010 12 27 2010 14 653 520510 4815401 270 40
2:00:46 2/20/2011 2 20 2011 2 647 521303 4815404 268 40
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2:00:42 1/19/2011 1 19 2011 2 654 520434 4815401 270 40
0:00:54 3/30/2014 3 30 2014 0 917 520869 4815402 269 40
12:33:23 3/31/2014 3 31 2014 12 657 520748 4815402 270 40
18:00:54 11/21/2010 11 21 2010 18 638 520274 4815401 271 40
2:01:51 2/21/2012 2 21 2012 2 641 520629 4815402 270 40
22:00:55 3/30/2010 3 30 2010 22 646 521756 4815405 267 40
2:00:53 2/1/2013 2 1 2013 2 675 520243 4815401 271 40
16:01:12 2/9/2013 2 9 2013 16 671 520419 4815401 270 40
4:00:28 3/15/2009 3 15 2009 4 639 520492 4815402 270 40
18:00:49 4/3/2009 4 3 2009 18 637 521262 4815404 268 40
12:00:53 3/30/2012 3 30 2012 12 681 520244 4815401 271 40
0:00:43 4/19/2009 4 19 2009 0 634 521101 4815403 269 40
6:00:53 3/11/2013 3 11 2013 6 677 521186 4815404 269 40
22:00:56 3/8/2010 3 8 2010 22 646 521141 4815404 269 40
10:00:53 1/11/2012 1 11 2012 10 657 520651 4815402 270 40
12:00:47 12/8/2010 12 8 2010 12 657 519964 4815400 272 40
6:00:54 4/8/2012 4 8 2012 6 657 520232 4815401 271 40
6:00:57 3/18/2011 3 18 2011 6 647 520875 4815403 269 40
2:00:42 12/26/2010 12 26 2010 2 641 519871 4815400 272 40
14:01:10 4/11/2010 4 11 2010 14 657 519944 4815401 272 40
0:00:54 4/11/2008 4 11 2008 0 634 521177 4815404 269 40
8:00:56 3/23/2012 3 23 2012 8 675 520261 4815402 271 40
12:00:52 2/12/2009 2 12 2009 12 635 520447 4815402 270 40
2:00:53 3/30/2014 3 30 2014 2 917 520871 4815404 269 40
6:00:54 4/9/2012 4 9 2012 6 657 520516 4815403 270 40
16:00:44 12/23/2010 12 23 2010 16 654 520146 4815402 271 40
22:00:35 4/10/2008 4 10 2008 22 634 521168 4815405 269 40
22:00:44 3/13/2011 3 13 2011 22 657 521137 4815405 269 40
16:00:55 2/4/2012 2 4 2012 16 657 521030 4815404 269 40
8:00:17 12/26/2010 12 26 2010 8 655 519795 4815401 272 40
2:00:53 12/19/2010 12 19 2010 2 641 521372 4815406 268 40
10:00:31 3/29/2011 3 29 2011 10 647 520855 4815404 269 40
14:00:50 3/11/2009 3 11 2009 14 635 520732 4815404 270 40
8:00:53 4/6/2009 4 6 2009 8 641 520920 4815404 269 40
12:00:53 12/17/2010 12 17 2010 12 641 520179 4815402 271 40
0:00:47 4/25/2008 4 25 2008 0 636 521138 4815405 269 40
14:00:47 1/25/2013 1 25 2013 14 671 520027 4815402 271 40
0:00:53 3/5/2009 3 5 2009 0 634 520811 4815404 270 40
12:01:01 1/23/2013 1 23 2013 12 671 520393 4815403 271 40
10:00:54 2/15/2013 2 15 2013 10 657 520860 4815404 269 40
10:00:54 2/13/2011 2 13 2011 10 653 520923 4815405 269 40
8:00:53 12/5/2010 12 5 2010 8 646 520866 4815405 269 40
0:00:54 3/19/2011 3 19 2011 0 653 521174 4815406 269 40
10:00:54 12/26/2010 12 26 2010 10 641 520210 4815403 271 40
0:00:42 3/22/2011 3 22 2011 0 641 521172 4815406 269 40
18:00:48 4/18/2009 4 18 2009 18 634 521065 4815406 269 40
18:00:43 1/8/2014 1 8 2014 18 658 519414 4815401 273 40
20:00:38 3/12/2013 3 12 2013 20 679 521183 4815406 269 40
20:00:31 2/27/2012 2 27 2012 20 657 521265 4815406 268 40
10:00:42 1/4/2010 1 4 2010 10 647 520529 4815404 270 40
6:00:55 4/9/2011 4 9 2011 6 657 519711 4815402 272 40
2:00:54 1/30/2009 1 30 2009 2 634 520433 4815404 270 40
4:00:54 12/2/2009 12 2 2009 4 638 521164 4815406 269 40
2:00:54 1/12/2010 1 12 2010 2 646 521123 4815406 269 40
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4:00:10 3/27/2008 3 27 2008 4 632 521216 4815406 268 40
12:00:13 4/11/2010 4 11 2010 12 656 520492 4815404 270 40
0:01:12 3/30/2012 3 30 2012 0 674 521756 4815408 267 40
2:00:43 12/8/2013 12 8 2013 2 914 520206 4815403 271 40
8:00:48 2/6/2012 2 6 2012 8 657 520921 4815406 269 40
18:00:55 12/17/2010 12 17 2010 18 641 520199 4815404 271 40
20:00:47 1/23/2013 1 23 2013 20 671 519770 4815402 272 40
6:28:17 3/30/2014 3 30 2014 6 657 520712 4815405 270 40
5:38:14 2/28/2013 2 28 2013 5 641 521299 4815407 268 40
0:23:42 3/29/2014 3 29 2014 0 657 521266 4815407 268 40
8:00:53 3/17/2012 3 17 2012 8 665 520182 4815404 271 40
5:38:48 12/31/2012 12 31 2012 5 641 519858 4815403 272 40
0:00:36 1/12/2010 1 12 2010 0 646 521108 4815407 269 40
18:00:53 1/29/2009 1 29 2009 18 634 520431 4815405 270 40
18:00:48 4/3/2009 4 3 2009 18 637 521187 4815407 269 40
16:00:49 4/20/2012 4 20 2012 16 671 520288 4815404 271 40
10:01:52 2/21/2012 2 21 2012 10 641 520789 4815406 270 40
12:00:54 3/4/2011 3 4 2011 12 653 520824 4815406 269 40
22:00:49 3/14/2011 3 14 2011 22 653 521166 4815407 269 40
8:00:41 2/17/2013 2 17 2013 8 658 521183 4815407 269 40
8:00:48 11/22/2010 11 22 2010 8 638 520471 4815405 270 40
14:00:46 3/30/2012 3 30 2012 14 681 520241 4815404 271 40
18:00:55 1/23/2013 1 23 2013 18 671 519794 4815403 272 40
16:00:41 2/21/2011 2 21 2011 16 641 520529 4815405 270 40
23:52:44 3/3/2013 3 3 2013 23 641 521025 4815407 269 40
8:00:52 4/10/2009 4 10 2009 8 639 520932 4815407 269 40
20:00:42 2/23/2014 2 23 2014 20 914 520487 4815405 270 40
0:00:43 3/15/2011 3 15 2011 0 653 521164 4815408 269 40
22:00:48 4/2/2010 4 2 2010 22 657 521170 4815408 269 40
2:00:54 3/11/2013 3 11 2013 2 677 521199 4815408 269 40
0:00:57 12/22/2010 12 22 2010 0 655 519831 4815404 272 40
10:00:37 4/10/2009 4 10 2009 10 639 520934 4815407 269 40
4:00:23 12/24/2010 12 24 2010 4 654 519931 4815404 272 40
6:00:21 12/7/2013 12 7 2013 6 908 520886 4815407 269 40
14:00:47 4/23/2010 4 23 2010 14 657 520271 4815405 271 40
2:01:23 2/25/2014 2 25 2014 2 679 520914 4815407 269 40
10:00:53 3/30/2014 3 30 2014 10 679 520703 4815407 270 40
10:00:49 1/18/2013 1 18 2013 10 657 520179 4815405 271 40
18:00:54 2/9/2009 2 9 2009 18 635 520188 4815405 271 40
18:00:54 2/4/2010 2 4 2010 18 646 520368 4815406 271 40
6:01:42 1/10/2010 1 10 2010 6 646 521121 4815408 269 40
16:00:41 2/5/2010 2 5 2010 16 641 520244 4815405 271 40
18:00:42 1/27/2013 1 27 2013 18 658 519759 4815404 272 40
0:00:27 3/14/2011 3 14 2011 0 657 521136 4815408 269 40
18:00:42 3/29/2009 3 29 2009 18 643 521380 4815409 268 40
0:00:47 4/2/2011 4 2 2011 0 641 520748 4815407 270 40
18:00:34 4/15/2009 4 15 2009 18 634 521154 4815408 269 40
8:00:54 1/20/2013 1 20 2013 8 675 521289 4815409 268 40
18:00:50 1/28/2010 1 28 2010 18 647 521295 4815409 268 40
6:00:55 12/6/2013 12 6 2013 6 914 520260 4815406 271 40
4:00:56 1/1/2011 1 1 2011 4 655 520189 4815406 271 40
22:00:31 3/11/2009 3 11 2009 22 635 520749 4815407 270 40
8:00:43 12/24/2010 12 24 2010 8 654 519922 4815405 272 40
22:00:43 2/19/2012 2 19 2012 22 657 520848 4815408 269 40
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14:00:23 1/16/2012 1 16 2012 14 658 520551 4815407 270 40
0:00:48 1/18/2012 1 18 2012 0 658 520622 4815407 270 40
10:00:53 1/4/2010 1 4 2010 10 640 520476 4815407 270 40
0:00:50 3/12/2009 3 12 2009 0 641 520797 4815408 270 40
12:00:23 12/4/2010 12 4 2010 12 650 520513 4815407 270 40
14:00:49 3/27/2009 3 27 2009 14 641 520566 4815407 270 40
22:00:47 2/26/2009 2 26 2009 22 632 520832 4815408 269 40
8:00:27 3/19/2014 3 19 2014 8 907 520454 4815407 270 40
2:00:50 11/22/2010 11 22 2010 2 639 520880 4815408 269 40
8:00:36 4/3/2009 4 3 2009 8 640 520571 4815407 270 40
10:00:57 1/17/2011 1 17 2011 10 653 520788 4815408 270 40
14:00:44 1/28/2013 1 28 2013 14 658 520362 4815407 271 40
4:00:49 3/5/2009 3 5 2009 4 634 520822 4815408 269 40
6:00:48 5/1/2011 5 1 2011 6 657 521062 4815409 269 40
10:00:44 4/9/2009 4 9 2009 10 641 520918 4815409 269 40
14:00:53 1/31/2013 1 31 2013 14 675 520258 4815407 271 40
6:00:44 12/24/2010 12 24 2010 6 654 519917 4815406 272 40
20:01:26 3/21/2012 3 21 2012 20 663 519824 4815406 272 40
18:00:56 4/10/2008 4 10 2008 18 634 521178 4815410 269 40
12:00:42 1/20/2012 1 20 2012 12 658 520569 4815408 270 40
16:00:36 3/28/2012 3 28 2012 16 671 520036 4815406 271 40
0:00:27 2/28/2009 2 28 2009 0 635 520702 4815408 270 40
10:00:55 2/5/2013 2 5 2013 10 665 521052 4815410 269 40
16:00:56 12/24/2010 12 24 2010 16 654 519921 4815406 272 40
14:00:56 2/14/2014 2 14 2014 14 914 520799 4815409 270 40
8:00:53 1/1/2011 1 1 2011 8 655 520195 4815407 271 40
14:00:48 12/27/2010 12 27 2010 14 641 520514 4815408 270 40
12:01:14 1/16/2012 1 16 2012 12 658 520551 4815408 270 40
8:00:53 12/4/2010 12 4 2010 8 801 520501 4815408 270 40
0:16:47 4/25/2014 4 25 2014 0 657 521057 4815410 269 40
12:00:17 4/2/2010 4 2 2010 12 657 520495 4815408 270 40
10:00:53 12/15/2010 12 15 2010 10 654 520166 4815407 271 40
2:00:34 3/19/2011 3 19 2011 2 641 521176 4815411 269 40
8:00:54 2/15/2011 2 15 2011 8 653 521024 4815410 269 40
10:00:54 1/15/2011 1 15 2011 10 653 520562 4815409 270 40
22:01:09 12/6/2013 12 6 2013 22 671 520984 4815410 269 40
2:00:55 4/4/2009 4 4 2009 2 641 521241 4815411 268 40
18:00:47 1/25/2009 1 25 2009 18 635 519955 4815407 272 40
6:00:21 3/5/2009 3 5 2009 6 634 520827 4815410 269 40
18:00:32 1/6/2011 1 6 2011 18 653 521130 4815411 269 40
6:00:41 3/17/2012 3 17 2012 6 665 520181 4815408 271 40
10:00:47 12/25/2010 12 25 2010 10 641 520189 4815408 271 40
14:00:42 3/17/2011 3 17 2011 14 659 520156 4815408 271 40
18:00:55 1/25/2010 1 25 2010 18 647 521242 4815411 268 40
10:00:53 2/6/2012 2 6 2012 10 657 520915 4815410 269 40
22:00:53 4/19/2012 4 19 2012 22 674 521026 4815411 269 40
6:00:43 4/7/2011 4 7 2011 6 657 520262 4815408 271 40
10:00:53 2/12/2009 2 12 2009 10 635 520879 4815410 269 40
12:00:42 12/15/2010 12 15 2010 12 654 520166 4815408 271 40
8:00:43 3/16/2013 3 16 2013 8 671 520329 4815409 271 40
16:00:53 2/18/2013 2 18 2013 16 671 519935 4815408 272 40
14:00:54 2/25/2014 2 25 2014 14 914 519839 4815407 272 40
10:00:53 2/15/2013 2 15 2013 10 671 520900 4815411 269 40
12:15:17 1/9/2013 1 9 2013 12 641 520514 4815409 270 40
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12:00:41 3/27/2009 3 27 2009 12 641 520556 4815410 270 40
2:00:56 3/30/2010 3 30 2010 2 652 521728 4815413 267 40
14:00:56 3/4/2011 3 4 2011 14 657 520773 4815410 270 40
12:00:49 3/1/2009 3 1 2009 12 634 520816 4815410 270 40
22:00:53 3/28/2014 3 28 2014 22 917 521750 4815413 267 40
2:00:53 3/19/2011 3 19 2011 2 657 521047 4815411 269 40
8:00:53 4/27/2011 4 27 2011 8 665 520484 4815410 270 40
22:00:49 2/23/2014 2 23 2014 22 914 520486 4815410 270 40
22:00:23 1/17/2012 1 17 2012 22 658 520619 4815410 270 40
10:00:24 1/17/2012 1 17 2012 10 658 520382 4815409 271 40
8:00:54 3/16/2011 3 16 2011 8 647 520541 4815410 270 40
0:00:48 3/18/2009 3 18 2009 0 635 520944 4815411 269 40
18:00:53 3/4/2009 3 4 2009 18 634 520817 4815411 269 40
12:00:24 12/1/2011 12 1 2011 12 655 519831 4815408 272 40
14:00:47 3/7/2012 3 7 2012 14 657 520987 4815411 269 40
2:00:33 2/15/2013 2 15 2013 2 671 521250 4815412 268 40
14:00:54 1/27/2013 1 27 2013 14 671 520048 4815409 271 40
14:00:26 3/4/2011 3 4 2011 14 653 520821 4815411 269 40
12:00:36 2/8/2010 2 8 2010 12 646 520691 4815411 270 40
10:00:30 1/16/2012 1 16 2012 10 658 520555 4815410 270 40
18:00:42 1/4/2010 1 4 2010 18 646 521021 4815412 269 40
22:00:54 3/29/2014 3 29 2014 22 917 520874 4815411 269 40
2:00:41 3/10/2009 3 10 2009 2 634 520643 4815411 270 40
0:00:53 1/30/2009 1 30 2009 0 634 520432 4815410 270 40
12:00:42 2/8/2010 2 8 2010 12 641 520272 4815410 271 40
18:00:26 3/27/2009 3 27 2009 18 646 520491 4815410 270 40
12:46:47 1/17/2013 1 17 2013 12 641 520427 4815410 270 40
0:00:50 3/12/2009 3 12 2009 0 635 520751 4815411 270 40
18:00:53 4/12/2011 4 12 2011 18 647 519589 4815408 273 40
18:00:24 2/26/2009 2 26 2009 18 632 520833 4815411 269 40
8:00:47 4/7/2011 4 7 2011 8 657 520252 4815410 271 40
0:00:55 12/19/2010 12 19 2010 0 641 521299 4815413 268 40
22:00:53 2/27/2009 2 27 2009 22 635 520704 4815411 270 40
16:00:34 3/2/2009 3 2 2009 16 634 520430 4815410 270 40
8:00:54 3/29/2011 3 29 2011 8 647 520857 4815412 269 40
12:00:31 1/13/2012 1 13 2012 12 657 520284 4815410 271 40
18:00:35 4/6/2011 4 6 2011 18 667 520530 4815411 270 40
18:00:53 2/3/2012 2 3 2012 18 657 521300 4815413 268 40
14:00:50 12/26/2011 12 26 2011 14 657 520203 4815410 271 40
12:01:12 3/31/2014 3 31 2014 12 914 520803 4815412 270 40
16:00:49 1/4/2010 1 4 2010 16 646 520318 4815410 271 40
4:00:53 4/7/2011 4 7 2011 4 657 520251 4815410 271 40
0:00:38 12/4/2010 12 4 2010 0 641 520762 4815412 270 40
12:00:56 1/4/2011 1 4 2011 12 655 521233 4815413 268 40
4:00:43 4/13/2011 4 13 2011 4 657 520029 4815410 271 40
20:00:54 1/24/2013 1 24 2013 20 675 521296 4815414 268 40
18:02:22 2/20/2012 2 20 2012 18 641 520799 4815412 270 40
2:00:47 12/15/2010 12 15 2010 2 650 521138 4815413 269 40
16:00:55 3/29/2009 3 29 2009 16 639 520924 4815413 269 40
10:00:49 1/8/2012 1 8 2012 10 657 520191 4815410 271 40
0:00:54 3/15/2013 3 15 2013 0 677 520862 4815412 269 40
2:00:53 4/2/2009 4 2 2009 2 637 520902 4815412 269 40
6:00:56 12/30/2010 12 30 2010 6 654 520168 4815410 271 40
10:01:54 2/22/2012 2 22 2012 10 641 520744 4815412 270 40
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16:00:44 2/18/2013 2 18 2013 16 658 519917 4815410 272 40
16:00:56 2/16/2012 2 16 2012 16 657 520691 4815412 270 40
10:00:48 12/26/2011 12 26 2011 10 657 520206 4815411 271 40
6:00:25 2/15/2013 2 15 2013 6 658 520829 4815413 269 40
0:00:55 12/29/2010 12 29 2010 0 641 520708 4815412 270 40
14:00:15 2/21/2010 2 21 2010 14 641 520474 4815411 270 40
10:01:31 3/9/2012 3 9 2012 10 641 520915 4815413 269 40
22:01:11 3/17/2009 3 17 2009 22 635 520940 4815413 269 40
10:00:55 1/13/2013 1 13 2013 10 657 520038 4815410 271 40
22:00:48 2/28/2014 2 28 2014 22 914 521135 4815414 269 40
6:00:31 12/2/2009 12 2 2009 6 638 521169 4815414 269 40
18:00:48 12/27/2010 12 27 2010 18 641 521248 4815414 268 40
8:00:48 4/29/2010 4 29 2010 8 657 520464 4815412 270 40
2:00:54 3/6/2012 3 6 2012 2 657 521122 4815414 269 40
4:00:56 2/24/2010 2 24 2010 4 641 521268 4815414 268 40
4:00:53 1/19/2011 1 19 2011 4 654 520416 4815412 270 40
12:00:48 2/11/2014 2 11 2014 12 671 520645 4815412 270 40
12:00:46 3/27/2012 3 27 2012 12 672 520332 4815412 271 40
0:00:23 12/8/2013 12 8 2013 0 671 520806 4815413 270 40
14:00:50 12/26/2011 12 26 2011 14 658 520295 4815412 271 40
6:00:47 3/18/2009 3 18 2009 6 635 520939 4815413 269 40
10:00:54 12/11/2009 12 11 2009 10 646 520042 4815411 271 40
18:00:50 3/18/2013 3 18 2013 18 658 520951 4815414 269 40
0:00:47 1/27/2010 1 27 2010 0 647 521213 4815414 269 40
14:00:42 3/2/2009 3 2 2009 14 634 520234 4815411 271 40
16:00:53 4/18/2013 4 18 2013 16 679 520387 4815412 271 40
12:00:44 1/17/2012 1 17 2012 12 658 520376 4815412 271 40
4:00:47 4/30/2010 4 30 2010 4 640 520918 4815414 269 40
22:00:31 12/14/2010 12 14 2010 22 650 520918 4815414 269 40
0:00:54 3/6/2012 3 6 2012 0 657 521121 4815415 269 40
12:00:26 1/4/2010 1 4 2010 12 647 520524 4815413 270 40
6:00:53 2/27/2010 2 27 2010 6 641 521269 4815415 268 40
14:00:54 12/15/2010 12 15 2010 14 654 520165 4815412 271 40
18:00:50 3/26/2008 3 26 2008 18 631 521293 4815415 268 40
8:00:53 2/11/2009 2 11 2009 8 635 521149 4815415 269 40
6:00:23 1/1/2011 1 1 2011 6 655 520192 4815412 271 40
2:00:56 4/13/2011 4 13 2011 2 657 520026 4815412 271 40
0:00:48 4/20/2012 4 20 2012 0 674 521030 4815415 269 40
11:08:17 2/20/2013 2 20 2013 11 641 520675 4815414 270 40
0:00:42 2/24/2014 2 24 2014 0 914 520480 4815413 270 40
14:00:53 3/11/2013 3 11 2013 14 658 520559 4815413 270 40
12:00:53 1/29/2009 1 29 2009 12 634 520362 4815413 271 40
12:00:49 2/5/2013 2 5 2013 12 665 521076 4815415 269 40
18:00:54 12/12/2010 12 12 2010 18 641 520035 4815412 271 40
8:00:54 1/10/2010 1 10 2010 8 646 521135 4815415 269 40
4:00:24 2/15/2013 2 15 2013 4 658 520811 4815414 270 40
14:00:24 1/20/2012 1 20 2012 14 658 520577 4815414 270 40
2:00:41 3/18/2009 3 18 2009 2 635 520941 4815415 269 40
18:00:49 1/11/2010 1 11 2010 18 646 520874 4815415 269 40
6:00:47 3/26/2011 3 26 2011 6 653 521088 4815415 269 40
10:00:53 4/6/2010 4 6 2010 10 654 520338 4815413 271 40
16:00:53 1/5/2011 1 5 2011 16 641 519937 4815412 272 40
10:00:48 1/15/2013 1 15 2013 10 658 519961 4815412 272 40
10:00:34 4/27/2011 4 27 2011 10 665 520490 4815414 270 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:43 2/7/2013 2 7 2013 18 657 520576 4815414 270 40
18:00:48 4/6/2011 4 6 2011 18 657 520263 4815413 271 40
18:00:43 1/31/2013 1 31 2013 18 658 520396 4815414 271 40
22:00:47 1/29/2009 1 29 2009 22 634 520432 4815414 270 40
18:00:20 1/25/2009 1 25 2009 18 635 519956 4815412 272 40
14:01:12 2/14/2014 2 14 2014 14 671 520783 4815415 270 40
16:00:47 3/30/2010 3 30 2010 16 639 521155 4815416 269 40
14:00:48 4/9/2010 4 9 2010 14 657 520264 4815414 271 40
10:00:54 4/2/2009 4 2 2009 10 643 520846 4815415 269 40
8:00:53 4/29/2010 4 29 2010 8 640 520324 4815414 271 40
18:01:06 4/16/2011 4 16 2011 18 647 521142 4815416 269 40
10:00:23 1/30/2010 1 30 2010 10 646 520499 4815414 270 40
22:00:54 1/25/2009 1 25 2009 22 635 519954 4815413 272 40
12:00:24 1/15/2013 1 15 2013 12 658 519960 4815413 272 40
22:00:53 11/21/2010 11 21 2010 22 638 520513 4815414 270 40
18:00:45 3/29/2009 3 29 2009 18 647 521382 4815417 268 40
6:00:40 2/25/2014 2 25 2014 6 679 520914 4815416 269 40
10:00:56 1/13/2012 1 13 2012 10 657 520279 4815414 271 40
22:00:54 3/16/2009 3 16 2009 22 639 520805 4815415 270 40
8:00:54 12/26/2010 12 26 2010 8 641 519808 4815412 272 40
2:00:54 1/26/2010 1 26 2010 2 647 521298 4815417 268 40
4:00:53 11/22/2010 11 22 2010 4 638 520511 4815415 270 40
16:00:53 3/30/2012 3 30 2012 16 681 520243 4815414 271 40
10:01:13 3/16/2011 3 16 2011 10 647 520531 4815415 270 40
16:00:44 3/27/2011 3 27 2011 16 650 521030 4815416 269 40
2:00:48 2/4/2012 2 4 2012 2 657 521361 4815417 268 40
10:00:56 12/1/2011 12 1 2011 10 655 519826 4815413 272 40
10:00:48 12/4/2010 12 4 2010 10 650 520509 4815415 270 40
10:00:39 3/5/2012 3 5 2012 10 657 520908 4815416 269 40
4:00:29 1/30/2009 1 30 2009 4 634 520484 4815415 270 40
6:00:53 5/2/2013 5 2 2013 6 657 520557 4815415 270 40
2:00:27 12/9/2013 12 9 2013 2 908 520848 4815416 269 40
10:00:56 12/25/2010 12 25 2010 10 655 520182 4815414 271 40
4:01:06 5/1/2011 5 1 2011 4 657 521068 4815417 269 40
18:00:48 3/8/2009 3 8 2009 18 635 519971 4815413 272 40
4:00:54 4/7/2011 4 7 2011 4 667 520462 4815415 270 40
10:01:12 12/25/2013 12 25 2013 10 658 519841 4815413 272 40
2:00:48 3/4/2009 3 4 2009 2 635 520806 4815416 270 40
2:00:47 2/12/2009 2 12 2009 2 635 521005 4815417 269 40
12:00:41 3/4/2011 3 4 2011 12 654 520718 4815416 270 40
22:00:42 1/25/2010 1 25 2010 22 647 521239 4815418 268 40
2:00:42 4/22/2011 4 22 2011 2 655 521757 4815419 267 40
18:59:25 4/7/2014 4 7 2014 18 657 520701 4815416 270 40
2:00:42 1/5/2010 1 5 2010 2 646 521254 4815418 268 40
6:00:48 4/4/2008 4 4 2008 6 631 521116 4815417 269 40
16:00:55 2/15/2014 2 15 2014 16 671 520557 4815416 270 40
16:00:48 4/21/2010 4 21 2010 16 643 520772 4815417 270 40
6:00:47 3/5/2010 3 5 2010 6 641 521114 4815418 269 40
12:00:30 2/14/2014 2 14 2014 12 914 520796 4815417 270 40
12:00:56 12/5/2010 12 5 2010 12 646 520781 4815417 270 40
0:00:49 3/16/2009 3 16 2009 0 641 520671 4815416 270 40
16:00:55 4/4/2010 4 4 2010 16 647 520087 4815415 271 40
22:00:47 3/15/2011 3 15 2011 22 647 520539 4815416 270 40
0:00:47 11/24/2010 11 24 2010 0 646 521125 4815418 269 40
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2:00:26 2/15/2013 2 15 2013 2 658 520812 4815417 270 40
22:00:47 1/28/2010 1 28 2010 22 647 521292 4815418 268 40
4:00:42 3/27/2011 3 27 2011 4 664 521143 4815418 269 40
10:01:11 2/14/2014 2 14 2014 10 914 520762 4815417 270 40
16:01:20 3/4/2014 3 4 2014 16 914 519874 4815414 272 40
10:00:53 2/8/2010 2 8 2010 10 646 520680 4815417 270 40
0:00:48 3/27/2011 3 27 2011 0 664 521137 4815418 269 40
6:00:42 2/18/2011 2 18 2011 6 641 521023 4815418 269 40
14:00:54 3/29/2009 3 29 2009 14 639 520923 4815418 269 40
18:00:56 2/12/2013 2 12 2013 18 657 521124 4815418 269 40
22:00:54 12/7/2010 12 7 2010 22 646 521432 4815419 268 40
16:00:41 2/3/2013 2 3 2013 16 658 520932 4815418 269 40
16:00:53 2/24/2014 2 24 2014 16 914 521195 4815419 269 40
18:01:11 2/13/2010 2 13 2010 18 641 521291 4815419 268 40
8:00:54 2/22/2014 2 22 2014 8 914 520877 4815418 269 40
16:00:47 3/18/2013 3 18 2013 16 658 520950 4815418 269 40
2:00:24 3/27/2011 3 27 2011 2 664 521145 4815419 269 40
8:00:47 2/14/2014 2 14 2014 8 914 520764 4815417 270 40
10:00:56 1/27/2013 1 27 2013 10 671 520073 4815415 271 40
19:10:55 4/10/2014 4 10 2014 19 657 521032 4815418 269 40
22:00:56 12/3/2010 12 3 2010 22 654 521132 4815419 269 40
16:00:41 2/9/2013 2 9 2013 16 658 520223 4815416 271 40
4:00:53 1/26/2010 1 26 2010 4 647 521298 4815419 268 40
14:00:41 4/17/2009 4 17 2009 14 634 520190 4815416 271 40
0:00:53 12/5/2013 12 5 2013 0 671 520864 4815418 269 40
8:00:46 12/19/2010 12 19 2010 8 646 521211 4815419 269 40
2:00:53 12/8/2013 12 8 2013 2 671 520537 4815417 270 40
8:00:26 4/27/2011 4 27 2011 8 654 520500 4815417 270 40
16:00:50 12/5/2010 12 5 2010 16 657 520120 4815416 271 40
4:00:54 2/24/2014 2 24 2014 4 671 520755 4815418 270 40
8:00:44 3/5/2009 3 5 2009 8 634 520825 4815418 269 40
18:00:55 12/10/2010 12 10 2010 18 639 520476 4815417 270 40
10:00:49 2/8/2010 2 8 2010 10 641 520278 4815416 271 40
16:01:11 1/25/2013 1 25 2013 16 671 519937 4815415 272 40
10:00:42 2/20/2013 2 20 2013 10 671 520670 4815418 270 40
6:00:54 2/14/2014 2 14 2014 6 914 520766 4815418 270 40
4:00:41 4/4/2011 4 4 2011 4 653 520254 4815417 271 40
4:00:54 4/9/2011 4 9 2011 4 667 520042 4815416 271 40
22:01:11 3/5/2012 3 5 2012 22 657 521125 4815419 269 40
14:00:54 1/29/2009 1 29 2009 14 634 520364 4815417 271 40
0:00:15 1/26/2009 1 26 2009 0 635 519934 4815416 272 40
16:00:24 1/26/2010 1 26 2010 16 647 520839 4815419 269 40
4:00:47 2/18/2011 2 18 2011 4 641 521028 4815419 269 40
18:00:54 12/9/2013 12 9 2013 18 671 521590 4815421 268 40
6:00:48 4/13/2011 4 13 2011 6 657 520027 4815416 271 40
16:00:56 4/15/2011 4 15 2011 16 657 520083 4815416 271 40
6:00:53 2/24/2014 2 24 2014 6 671 520752 4815419 270 40
12:00:30 12/26/2011 12 26 2011 12 657 520205 4815417 271 40
12:00:41 3/11/2009 3 11 2009 12 635 520744 4815419 270 40
4:00:53 12/20/2010 12 20 2010 4 655 521249 4815420 268 40
10:00:54 12/27/2011 12 27 2011 10 657 520166 4815417 271 40
18:00:56 2/15/2011 2 15 2011 18 647 520707 4815419 270 40
4:00:53 2/12/2009 2 12 2009 4 635 521004 4815420 269 40
22:00:54 3/4/2009 3 4 2009 22 634 520807 4815419 270 40
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0:00:55 3/19/2011 3 19 2011 0 641 521173 4815420 269 40
8:00:53 4/14/2012 4 14 2012 8 672 520462 4815418 270 40
4:00:51 3/5/2010 3 5 2010 4 641 521117 4815420 269 40
8:00:54 2/21/2013 2 21 2013 8 665 520279 4815417 271 40
4:00:41 3/16/2011 3 16 2011 4 647 520531 4815418 270 40
11:50:47 4/29/2013 4 29 2013 11 657 520474 4815418 270 40
16:00:56 1/4/2012 1 4 2012 16 657 519823 4815416 272 40
2:00:26 3/5/2009 3 5 2009 2 635 520760 4815419 270 40
14:00:44 1/26/2010 1 26 2010 14 647 520842 4815419 269 40
8:00:54 2/12/2009 2 12 2009 8 635 521002 4815420 269 40
6:02:19 4/29/2010 4 29 2010 6 654 520879 4815420 269 40
10:01:23 3/5/2012 3 5 2012 10 641 520907 4815420 269 40
18:00:47 1/9/2010 1 9 2010 18 646 521034 4815420 269 40
14:00:30 1/15/2012 1 15 2012 14 658 520360 4815418 271 40
2:00:24 3/12/2009 3 12 2009 2 635 520749 4815419 270 40
16:00:53 12/7/2010 12 7 2010 16 657 520120 4815417 271 40
6:00:56 4/4/2011 4 4 2011 6 653 520253 4815418 271 40
8:01:09 3/1/2011 3 1 2011 8 647 520749 4815419 270 40
22:00:23 4/3/2009 4 3 2009 22 637 520795 4815420 270 40
18:00:48 4/5/2010 4 5 2010 18 801 520473 4815419 270 40
12:00:44 4/9/2010 4 9 2010 12 657 520262 4815418 271 40
8:00:35 2/16/2013 2 16 2013 8 658 521202 4815421 269 40
18:00:43 1/4/2012 1 4 2012 18 657 519616 4815416 272 40
22:00:44 1/19/2012 1 19 2012 22 658 519927 4815417 272 40
18:00:41 3/11/2013 3 11 2013 18 677 520588 4815419 270 40
16:00:48 4/6/2011 4 6 2011 16 657 520264 4815418 271 40
4:00:31 3/18/2009 3 18 2009 4 635 520938 4815420 269 40
8:00:54 3/24/2012 3 24 2012 8 672 520374 4815419 271 40
20:00:33 1/19/2012 1 19 2012 20 658 519931 4815417 272 40
12:00:19 1/26/2010 1 26 2010 12 647 520848 4815420 269 40
14:00:44 2/23/2014 2 23 2014 14 679 520475 4815419 270 40
0:00:35 3/24/2009 3 24 2009 0 641 520236 4815418 271 40
8:00:54 3/18/2009 3 18 2009 8 635 520938 4815421 269 40
2:00:53 4/13/2008 4 13 2008 2 634 521122 4815421 269 40
8:00:12 4/14/2008 4 14 2008 8 634 520893 4815421 269 40
14:00:53 2/15/2011 2 15 2011 14 647 520725 4815420 270 40
12:01:11 2/14/2014 2 14 2014 12 671 520782 4815421 270 40
4:00:19 12/8/2013 12 8 2013 4 671 520536 4815420 270 40
4:00:41 4/13/2008 4 13 2008 4 634 521118 4815422 269 40
6:00:41 4/11/2008 4 11 2008 6 634 521132 4815422 269 40
10:00:53 4/27/2011 4 27 2011 10 654 520500 4815420 270 40
0:00:47 4/4/2009 4 4 2009 0 637 520793 4815421 270 40
8:00:48 1/31/2013 1 31 2013 8 671 519496 4815417 273 40
6:00:47 12/4/2010 12 4 2010 6 653 521239 4815422 268 40
22:00:50 12/9/2010 12 9 2010 22 655 521239 4815422 268 40
2:00:55 3/24/2009 3 24 2009 2 641 520236 4815419 271 40
6:00:55 3/7/2010 3 7 2010 6 633 521091 4815422 269 40
12:00:29 2/21/2014 2 21 2014 12 914 520420 4815420 270 40
2:00:54 4/20/2012 4 20 2012 2 672 521142 4815422 269 40
12:00:43 3/18/2011 3 18 2011 12 653 520003 4815419 272 40
6:00:53 4/12/2008 4 12 2008 6 634 521123 4815422 269 40
6:00:35 3/15/2009 3 15 2009 6 635 520573 4815421 270 40
4:00:50 4/11/2008 4 11 2008 4 634 521132 4815423 269 40
22:01:24 1/4/2010 1 4 2010 22 646 521110 4815423 269 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:39 1/9/2012 1 9 2012 10 657 520555 4815421 270 40
14:00:47 4/2/2010 4 2 2010 14 654 520523 4815421 270 40
14:00:43 2/1/2013 2 1 2013 14 658 520780 4815422 270 40
6:00:56 2/21/2013 2 21 2013 6 665 520290 4815420 271 40
6:00:48 4/13/2008 4 13 2008 6 634 521117 4815423 269 40
12:00:54 1/30/2010 1 30 2010 12 646 520484 4815421 270 40
8:00:47 4/7/2011 4 7 2011 8 667 520459 4815421 270 40
10:00:54 1/26/2010 1 26 2010 10 647 520846 4815422 269 40
8:00:41 12/30/2010 12 30 2010 8 654 520200 4815420 271 40
10:01:17 2/5/2013 2 5 2013 10 658 521089 4815423 269 40
4:00:47 4/12/2008 4 12 2008 4 634 521126 4815423 269 40
12:00:50 1/9/2012 1 9 2012 12 657 520523 4815421 270 40
2:00:53 4/4/2011 4 4 2011 2 653 520252 4815421 271 40
2:00:42 3/15/2011 3 15 2011 2 653 521183 4815423 269 40
18:00:53 4/7/2010 4 7 2010 18 656 520907 4815423 269 40
10:00:48 4/14/2008 4 14 2008 10 634 520526 4815421 270 40
8:00:54 3/18/2011 3 18 2011 8 647 520653 4815422 270 40
4:00:53 3/5/2010 3 5 2010 4 646 521116 4815423 269 40
2:00:42 12/29/2010 12 29 2010 2 641 520693 4815422 270 40
16:00:28 3/28/2012 3 28 2012 16 674 520041 4815420 271 40
12:00:54 4/1/2009 4 1 2009 12 643 521001 4815423 269 40
18:00:55 2/18/2013 2 18 2013 18 671 519929 4815420 272 40
4:00:56 12/26/2011 12 26 2011 4 657 520081 4815420 271 40
6:00:53 3/16/2011 3 16 2011 6 647 520530 4815422 270 40
14:00:54 12/7/2010 12 7 2010 14 657 520118 4815420 271 40
22:00:45 2/13/2013 2 13 2013 22 658 521167 4815424 269 40
16:00:42 4/17/2009 4 17 2009 16 634 520192 4815421 271 40
10:00:41 12/16/2010 12 16 2010 10 655 520166 4815421 271 40
10:01:19 2/13/2010 2 13 2010 10 641 520993 4815423 269 40
2:00:42 12/26/2011 12 26 2011 2 657 520088 4815421 271 40
4:00:53 2/20/2011 2 20 2011 4 647 521242 4815424 268 40
22:00:54 2/9/2009 2 9 2009 22 635 520195 4815421 271 40
18:00:55 2/28/2011 2 28 2011 18 654 521123 4815424 269 40
6:00:55 4/7/2011 4 7 2011 6 667 520460 4815422 270 40
12:00:56 12/16/2010 12 16 2010 12 655 520164 4815421 271 40
14:00:52 2/5/2013 2 5 2013 14 665 521062 4815424 269 40
0:00:55 11/25/2010 11 25 2010 0 647 520734 4815423 270 40
8:00:50 3/28/2009 3 28 2009 8 640 520807 4815423 270 40
10:00:57 12/17/2010 12 17 2010 10 655 520168 4815421 271 40
10:00:42 12/28/2010 12 28 2010 10 657 520741 4815423 270 40
14:00:33 1/15/2011 1 15 2011 14 653 521001 4815424 269 40
10:00:47 4/2/2009 4 2 2009 10 637 520944 4815424 269 40
10:00:47 4/15/2012 4 15 2012 10 672 520454 4815422 270 40
2:01:11 11/24/2010 11 24 2010 2 646 521173 4815424 269 40
10:00:14 3/30/2012 3 30 2012 10 681 520457 4815422 270 40
10:00:42 2/19/2013 2 19 2013 10 658 520149 4815421 271 40
22:00:42 2/11/2009 2 11 2009 22 635 521001 4815424 269 40
18:00:12 11/21/2010 11 21 2010 18 638 520266 4815422 271 40
22:00:42 4/5/2008 4 5 2008 22 631 521202 4815425 269 40
6:00:43 1/26/2010 1 26 2010 6 647 521241 4815425 268 40
0:00:47 11/19/2010 11 19 2010 0 654 521776 4815427 267 40
10:00:47 12/5/2010 12 5 2010 10 646 520779 4815423 270 40
18:00:31 3/14/2011 3 14 2011 18 653 521191 4815425 269 40
18:00:54 12/10/2010 12 10 2010 18 639 520474 4815423 270 40
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14:00:08 3/1/2009 3 1 2009 14 634 520799 4815424 270 40
10:00:53 1/6/2013 1 6 2013 10 657 520472 4815423 270 40
2:00:43 3/6/2012 3 6 2012 2 658 521085 4815425 269 40
2:00:41 12/28/2010 12 28 2010 2 657 521091 4815425 269 40
2:00:49 3/7/2010 3 7 2010 2 633 521091 4815425 269 40
10:00:50 3/5/2009 3 5 2009 10 635 520761 4815424 270 40
6:00:54 12/15/2010 12 15 2010 6 650 521128 4815425 269 40
10:00:48 2/13/2009 2 13 2009 10 635 520719 4815424 270 40
6:00:29 2/12/2009 2 12 2009 6 635 521004 4815425 269 40
10:00:41 3/26/2011 3 26 2011 10 650 520514 4815423 270 40
0:00:41 3/15/2009 3 15 2009 0 635 520570 4815424 270 40
14:00:56 12/19/2010 12 19 2010 14 646 520729 4815424 270 40
16:00:53 4/23/2010 4 23 2010 16 657 520280 4815423 271 40
16:00:42 2/21/2011 2 21 2011 16 647 520568 4815424 270 40
12:00:54 2/18/2014 2 18 2014 12 671 521119 4815426 269 40
2:00:53 11/21/2010 11 21 2010 2 654 521049 4815425 269 40
15:00:43 4/9/2010 4 9 2010 15 801 520490 4815424 270 40
2:00:53 3/28/2009 3 28 2009 2 643 521260 4815426 268 40
4:00:55 4/22/2011 4 22 2011 4 655 521758 4815428 267 40
22:53:55 12/19/2012 12 19 2012 22 641 520169 4815423 271 40
8:00:31 12/4/2010 12 4 2010 8 650 520553 4815424 270 40
18:00:44 4/3/2011 4 3 2011 18 653 519699 4815422 272 40
18:00:54 2/28/2011 2 28 2011 18 646 521250 4815426 268 40
16:00:16 1/26/2010 1 26 2010 16 646 520808 4815425 270 40
12:00:41 11/21/2010 11 21 2010 12 801 520162 4815423 271 40
16:00:49 3/5/2014 3 5 2014 16 914 520817 4815425 269 40
8:00:41 1/16/2012 1 16 2012 8 658 521012 4815426 269 40
18:00:41 2/6/2010 2 6 2010 18 646 520753 4815425 270 40
10:00:47 2/13/2011 2 13 2011 10 647 520925 4815426 269 40
18:00:47 2/18/2013 2 18 2013 18 658 519912 4815423 272 40
16:00:41 3/1/2009 3 1 2009 16 634 520785 4815426 270 40
6:00:54 1/13/2012 1 13 2012 6 657 520232 4815424 271 40
4:00:49 3/15/2009 3 15 2009 4 635 520571 4815425 270 40
12:00:53 1/15/2012 1 15 2012 12 663 520512 4815425 270 40
14:00:24 12/26/2010 12 26 2010 14 655 520128 4815424 271 40
0:00:56 3/28/2014 3 28 2014 0 917 521554 4815428 268 40
12:00:41 1/23/2009 1 23 2009 12 634 520783 4815426 270 40
12:00:54 11/21/2010 11 21 2010 12 638 520166 4815424 271 40
0:00:24 4/1/2009 4 1 2009 0 639 520270 4815424 271 40
18:00:50 1/7/2009 1 7 2009 18 632 521046 4815427 269 40
8:00:42 4/16/2008 4 16 2008 8 631 521117 4815427 269 40
6:00:55 12/6/2013 12 6 2013 6 671 520519 4815425 270 40
10:00:49 12/16/2013 12 16 2013 10 658 519836 4815423 272 40
18:00:54 4/5/2010 4 5 2010 18 656 520251 4815425 271 40
14:00:44 3/14/2009 3 14 2009 14 641 520668 4815426 270 40
6:00:53 11/24/2010 11 24 2010 6 647 520891 4815427 269 40
8:00:23 4/29/2010 4 29 2010 8 654 520330 4815425 271 40
16:00:41 4/15/2010 4 15 2010 16 656 520307 4815425 271 40
10:00:54 2/18/2013 2 18 2013 10 657 520671 4815426 270 40
18:00:47 12/18/2010 12 18 2010 18 641 521250 4815428 268 40
0:00:54 12/22/2011 12 22 2011 0 657 521151 4815427 269 40
22:00:50 3/31/2009 3 31 2009 22 639 520271 4815425 271 40
0:00:50 1/26/2010 1 26 2010 0 647 521315 4815428 268 40
18:00:42 4/3/2011 4 3 2011 18 653 519797 4815423 272 40
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4:00:44 12/22/2011 12 22 2011 4 657 521248 4815428 268 40
22:00:41 12/14/2010 12 14 2010 22 654 520497 4815426 270 40
14:00:53 3/4/2011 3 4 2011 14 654 520723 4815426 270 40
6:00:48 12/22/2011 12 22 2011 6 657 521245 4815428 268 40
18:00:36 4/13/2011 4 13 2011 18 647 519812 4815424 272 40
8:00:53 3/31/2014 3 31 2014 8 917 520650 4815426 270 40
22:00:55 2/3/2012 2 3 2012 22 657 521249 4815428 268 40
22:00:41 1/7/2009 1 7 2009 22 632 521046 4815428 269 40
8:00:53 1/26/2010 1 26 2010 8 647 521246 4815428 268 40
10:00:26 2/3/2013 2 3 2013 10 658 520284 4815425 271 40
8:00:37 1/13/2012 1 13 2012 8 657 520234 4815425 271 40
12:00:53 2/17/2014 2 17 2014 12 671 520903 4815427 269 40
2:00:37 2/5/2009 2 5 2009 2 634 520691 4815427 270 40
12:01:11 3/10/2011 3 10 2011 12 654 521132 4815428 269 40
0:22:48 3/11/2013 3 11 2013 0 641 520672 4815427 270 40
16:00:47 12/5/2010 12 5 2010 16 653 520599 4815427 270 40
16:00:15 2/3/2010 2 3 2010 16 641 520360 4815426 271 40
22:00:53 4/1/2011 4 1 2011 22 654 520936 4815428 269 40
10:00:36 1/6/2011 1 6 2011 10 653 520155 4815426 271 40
4:00:53 12/22/2010 12 22 2010 4 641 519988 4815425 272 40
14:00:50 2/3/2010 2 3 2010 14 641 520372 4815426 271 40
12:00:53 2/25/2010 2 25 2010 12 641 520837 4815428 269 40
2:01:18 3/6/2012 3 6 2012 2 641 521131 4815429 269 40
2:00:21 3/15/2009 3 15 2009 2 635 520566 4815427 270 40
4:00:53 1/21/2012 1 21 2012 4 657 519921 4815425 272 40
16:00:47 2/15/2012 2 15 2012 16 657 520804 4815428 270 40
4:00:23 3/7/2010 3 7 2010 4 633 521095 4815429 269 40
6:00:24 4/16/2008 4 16 2008 6 631 521115 4815429 269 40
4:01:12 4/9/2010 4 9 2010 4 656 521765 4815431 267 40
22:00:42 2/12/2013 2 12 2013 22 671 521056 4815429 269 40
6:00:36 2/16/2013 2 16 2013 6 658 521203 4815429 269 40
18:00:41 3/31/2009 3 31 2009 18 639 520270 4815427 271 40
1:43:12 3/21/2014 3 21 2014 1 657 520939 4815429 269 40
8:00:50 12/22/2011 12 22 2011 8 657 521248 4815430 268 40
12:31:23 1/2/2014 1 2 2014 12 657 520022 4815426 271 40
14:00:48 3/14/2013 3 14 2013 14 671 520253 4815427 271 40
10:00:38 2/19/2009 2 19 2009 10 635 521047 4815429 269 40
6:00:47 3/4/2009 3 4 2009 6 635 520779 4815429 270 40
8:00:48 3/8/2009 3 8 2009 8 635 520329 4815427 271 40
10:00:47 3/27/2008 3 27 2008 10 632 520807 4815429 270 40
1:04:58 2/11/2014 2 11 2014 1 657 520331 4815427 271 40
0:01:19 2/13/2013 2 13 2013 0 671 521059 4815430 269 40
23:45:11 1/1/2013 1 1 2013 23 641 520314 4815427 271 40
12:00:47 12/17/2010 12 17 2010 12 655 520168 4815427 271 40
12:00:35 12/4/2010 12 4 2010 12 641 520166 4815427 271 40
12:00:48 2/20/2013 2 20 2013 12 671 520356 4815428 271 40
12:00:48 2/3/2012 2 3 2012 12 657 521146 4815430 269 40
2:00:42 12/29/2010 12 29 2010 2 650 521304 4815431 268 40
6:00:53 2/7/2012        2       7       2012    6       657     521013  4815430 269     40
10:00:41        11/21/2010      11      21      2010    10      654     520218  4815428 271     40
14:00:42        1/16/2013       1       16      2013    14      658     520322  4815428 271     40
22:00:56        3/23/2012       3       23      2012    22      663     520339  4815428 271     40
22:00:56        1/9/2010        1       9       2010    22      646     521036  4815430 269     40
22:00:42        4/12/2008       4       12      2008    22      634     521167  4815431 269     40
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0:00:43 4/7/2008        4       7       2008    0       636     521245  4815431 268     40
14:00:53        2/9/2010        2       9       2010    14      641     520947  4815430 269     40
0:00:12 2/12/2009       2       12      2009    0       635     520987  4815430 269     40
4:00:48 2/5/2009        2       5       2009    4       634     520690  4815429 270     40
6:00:49 4/20/2011       4       20      2011    6       657     521591  4815432 268     40
8:00:45 4/2/2010        4       2       2010    8       643     520019  4815428 271     40
10:01:12        12/21/2010      12      21      2010    10      655     520062  4815428 271     40
6:00:54 2/5/2012        2       5       2012    6       657     521016  4815431 269     40
8:00:55 4/21/2010       4       21      2010    8       656     520483  4815429 270     40
18:00:52        3/27/2009       3       27      2009    18      641     521247  4815432 268     40
18:00:55        1/26/2010       1       26      2010    18      647     521140  4815431 269     40
16:00:53        4/1/2009        4       1       2009    16      637     521197  4815432 269     40
6:00:54 12/29/2010      12      29      2010    6       650     521308  4815432 268     40
7:28:23 2/17/2014       2       17      2014    7       657     521209  4815432 269     40
22:00:54        12/27/2010      12      27      2010    22      641     521254  4815432 268     40
22:00:48        3/20/2014       3       20      2014    22      914     521009  4815431 269     40
20:00:54        12/31/2011      12      31      2011    20      657     521057  4815431 269     40
18:01:45        12/21/2010      12      21      2010    18      641     519977  4815428 272     40
10:00:54        4/2/2009        4       2       2009    10      640     520764  4815430 270     40
4:00:37 4/20/2012       4       20      2012    4       672     521320  4815432 268     40
14:00:21        3/7/2009        3       7       2009    14      635     520265  4815429 271     40
0:00:53 4/5/2008        4       5       2008    0       637     521298  4815432 268     40
6:00:53 4/9/2010        4       9       2010    6       656     521768  4815434 267     40
6:00:20 4/5/2008        4       5       2008    6       637     521296  4815432 268     40
2:00:53 2/24/2014       2       24      2014    2       671     520703  4815431 270     40
18:01:24        12/23/2010      12      23      2010    18      654     519928  4815428 272     40
6:00:48 3/30/2014       3       30      2014    6       914     520430  4815430 270     40
8:00:47 2/5/2009        2       5       2009    8       634     520690  4815431 270     40
8:01:18 12/22/2010      12      22      2010    8       641     519979  4815429 272     40
2:00:56 3/9/2010        3       9       2010    2       646     521145  4815432 269     40
4:00:42 3/9/2010        3       9       2010    4       646     521148  4815432 269     40
16:00:27        1/26/2013       1       26      2013    16      671     519926  4815429 272     40
14:00:50        4/13/2013       4       13      2013    14      671     520456  4815430 270     40
2:00:48 12/18/2010      12      18      2010    2       653     519805  4815428 272     40
0:00:55 1/27/2013       1       27      2013    0       671     519924  4815429 272     40
7:43:53 4/20/2014       4       20      2014    7       657     520562  4815431 270     40
18:00:53        2/11/2009       2       11      2009    18      635     521005  4815432 269     40
2:00:54 4/5/2008        4       5       2008    2       637     521296  4815433 268     40
0:00:56 2/24/2014       2       24      2014    0       671     520698  4815431 270     40
6:00:47 12/22/2010      12      22      2010    6       641     519981  4815429 272     40
6:00:22 2/11/2009       2       11      2009    6       635     521144  4815433 269     40
10:01:42        1/23/2013       1       23      2013    10      657     520173  4815430 271     40
16:00:49        12/1/2011       12      1       2011    16      655     519806  4815429 272     40
2:00:34 12/22/2011      12      22      2011    2       657     521155  4815433 269     40
8:01:11 2/7/2012        2       7       2012    8       657     521022  4815433 269     40
0:00:55 4/2/2014        4       2       2014    0       914     520566  4815431 270     40
4:00:54 3/15/2011 3 15 2011 4 653 521193 4815433 269 40
10:00:47 2/14/2014 2 14 2014 10 671 520842 4815432 269 40
22:00:42 3/29/2014 3 29 2014 22 914 520673 4815432 270 40
12:00:31 2/3/2010 2 3 2010 12 641 520383 4815431 271 40
2:00:50 12/24/2010 12 24 2010 2 654 519920 4815429 272 40
0:00:53 2/5/2009 2 5 2009 0 634 520688 4815432 270 40
22:00:48 2/23/2014 2 23 2014 22 671 520699 4815432 270 40
14:00:48 3/24/2012 3 24 2012 14 674 519986 4815430 272 40
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4:00:50 4/16/2008 4 16 2008 4 631 521114 4815433 269 40
14:00:56 3/24/2011 3 24 2011 14 641 520333 4815431 271 40
6:00:55 12/7/2013 12 7 2013 6 671 520920 4815433 269 40
10:00:53 2/5/2012 2 5 2012 10 657 521009 4815433 269 40
2:00:38 2/13/2013 2 13 2013 2 671 521057 4815433 269 40
23:41:24 12/31/2012 12 31 2012 23 641 519946 4815430 272 40
8:00:56 12/29/2010 12 29 2010 8 650 521305 4815434 268 40
18:00:53 3/19/2009 3 19 2009 18 635 520471 4815432 270 40
14:00:39 2/28/2009 2 28 2009 14 635 521139 4815434 269 40
8:00:53 3/4/2009 3 4 2009 8 635 520778 4815433 270 40
10:00:56 2/5/2013 2 5 2013 10 657 520951 4815433 269 40
6:42:50 4/3/2014 4 3 2014 6 657 520201 4815431 271 40
12:00:50 1/8/2010 1 8 2010 12 646 520483 4815432 270 40
8:00:53 12/6/2010 12 6 2010 8 646 521008 4815434 269 40
2:00:54 12/13/2010 12 13 2010 2 641 520379 4815432 271 40
8:00:54 2/16/2013 2 16 2013 8 665 521147 4815434 269 40
12:00:50 1/27/2010 1 27 2010 12 646 520574 4815433 270 40
4:00:54 2/20/2009 2 20 2009 4 635 520862 4815434 269 40
4:00:41 3/5/2009 3 5 2009 4 635 520761 4815433 270 40
22:00:43 3/31/2011 3 31 2011 22 801 521127 4815434 269 40
4:00:51 3/5/2010 3 5 2010 4 633 521020 4815434 269 40
2:00:56 3/9/2014 3 9 2014 2 909 521170 4815435 269 40
6:00:23 2/18/2011 2 18 2011 6 653 521012 4815434 269 40
8:00:42 4/12/2013 4 12 2013 8 671 520161 4815432 271 40
2:00:41 4/2/2011 4 2 2011 2 654 520936 4815434 269 40
10:00:47 2/4/2012 2 4 2012 10 657 521128 4815435 269 40
8:00:42 3/5/2009 3 5 2009 8 635 520773 4815434 270 40
9:00:49 4/6/2010 4 6 2010 9 801 520336 4815432 271 40
8:00:55 2/22/2014 2 22 2014 8 679 520875 4815434 269 40
8:00:53 2/19/2009 2 19 2009 8 635 521064 4815435 269 40
8:00:54 2/5/2012 2 5 2012 8 657 521016 4815435 269 40
4:01:12 12/29/2010 12 29 2010 4 650 521304 4815435 268 40
2:00:47 2/19/2009 2 19 2009 2 635 521067 4815435 269 40
6:00:54 1/20/2013 1 20 2013 6 675 521330 4815436 268 40
8:00:55 4/2/2011 4 2 2011 8 657 520088 4815432 271 40
4:00:26 3/31/2011 3 31 2011 4 659 520932 4815434 269 40
0:00:54 4/16/2011 4 16 2011 0 647 521748 4815437 267 40
6:00:37 1/27/2013 1 27 2013 6 671 519922 4815431 272 40
18:00:48 4/15/2011 4 15 2011 18 647 520241 4815432 271 40
12:00:54 1/20/2012 1 20 2012 12 657 520710 4815434 270 40
4:00:54 3/29/2009 3 29 2009 4 647 521068 4815435 269 40
18:00:43 12/5/2010 12 5 2010 18 657 519852 4815431 272 40
8:00:44 3/25/2012 3 25 2012 8 673 520095 4815432 271 40
14:00:53 2/10/2014 2 10 2014 14 914 520724 4815434 270 40
2:00:53 3/16/2012 3 16 2012 2 665 520911 4815435 269 40
12:01:23 4/15/2011 4 15 2011 12 657 520076 4815432 271 40
6:00:53 3/29/2009 3 29 2009 6 647 521070 4815435 269 40
14:00:43 4/9/2010 4 9 2010 14 656 520500 4815434 270 40
2:00:47 2/5/2012 2 5 2012 2 657 521017 4815435 269 40
6:00:41 12/22/2010 12 22 2010 6 654 519934 4815432 272 40
22:00:54 12/12/2010 12 12 2010 22 641 520391 4815434 271 40
4:00:56 4/20/2012 4 20 2012 4 674 521447 4815437 268 40
19:18:25 3/13/2014 3 13 2014 19 657 520289 4815433 271 40
18:08:55 1/7/2013 1 7 2013 18 641 520405 4815434 271 40
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10:00:51 4/30/2011 4 30 2011 10 657 520236 4815433 271 40
4:00:29 12/18/2010 12 18 2010 4 653 519646 4815431 272 40
0:00:54 4/20/2012 4 20 2012 0 672 521024 4815436 269 40
18:00:23 12/23/2010 12 23 2010 18 654 519915 4815432 272 40
14:00:56 3/28/2012 3 28 2012 14 674 520014 4815433 271 40
6:05:11 3/7/2013 3 7 2013 6 641 521035 4815436 269 40
2:00:49 4/4/2008 4 4 2008 2 631 521242 4815437 268 40
22:00:53 4/19/2012 4 19 2012 22 672 521022 4815436 269 40
2:00:54 12/26/2010 12 26 2010 2 655 519806 4815432 272 40
6:00:56 3/28/2011 3 28 2011 6 657 521062 4815436 269 40
2:00:54 4/28/2014 4 28 2014 2 908 521777 4815439 267 40
6:00:48 2/5/2009 2 5 2009 6 634 520689 4815435 270 40
14:00:54 1/26/2010 1 26 2010 14 646 520839 4815436 269 40
6:00:13 4/9/2011 4 9 2011 6 667 520033 4815433 271 40
6:00:41 3/5/2010 3 5 2010 6 633 521023 4815436 269 40
6:00:53 3/1/2011 3 1 2011 6 657 520713 4815435 270 40
8:00:54 2/17/2012 2 17 2012 8 657 520786 4815436 270 40
12:00:08 4/14/2008 4 14 2008 12 634 520524 4815435 270 40
14:00:46 4/18/2008 4 18 2008 14 632 520473 4815435 270 40
8:00:48 12/22/2010 12 22 2010 8 654 519929 4815433 272 40
6:00:48 3/5/2009 3 5 2009 6 635 520770 4815436 270 40
0:01:12 12/13/2010 12 13 2010 0 641 520381 4815435 271 40
22:00:53 3/15/2009 3 15 2009 22 635 520830 4815436 269 40
8:00:14 4/5/2008 4 5 2008 8 631 521013 4815437 269 40
5:57:12 5/1/2013 5 1 2013 5 657 520844 4815436 269 40
4:00:54 2/12/2011 2 12 2011 4 653 521013 4815437 269 40
0:00:39 3/24/2012 3 24 2012 0 663 520339 4815435 271 40
10:00:33 2/21/2013 2 21 2013 10 658 520376 4815435 271 40
4:00:41 12/13/2010 12 13 2010 4 641 520384 4815435 271 40
16:01:12 2/24/2011 2 24 2011 16 641 520751 4815436 270 40
4:00:57 2/18/2011 2 18 2011 4 653 521016 4815437 269 40
14:00:53 1/20/2012 1 20 2012 14 657 520699 4815436 270 40
0:00:49 3/5/2009 3 5 2009 0 635 520763 4815436 270 40
0:00:41 4/1/2011 4 1 2011 0 801 521125 4815437 269 40
10:00:49 2/3/2010 2 3 2010 10 641 520383 4815435 271 40
2:00:42 3/19/2014 3 19 2014 2 909 521032 4815437 269 40
20:00:47 2/3/2012 2 3 2012 20 657 521252 4815438 268 40
4:00:41 1/20/2013 1 20 2013 4 675 521333 4815438 268 40
8:00:44 12/2/2009 12 2 2009 8 638 520315 4815435 271 40
2:00:41 2/11/2009 2 11 2009 2 635 521133 4815437 269 40
14:01:23 1/13/2012 1 13 2012 14 657 520290 4815435 271 40
10:00:44 3/2/2009 3 2 2009 10 634 520702 4815436 270 40
12:00:53 2/5/2013 2 5 2013 12 671 521092 4815437 269 40
14:00:32 2/25/2010 2 25 2010 14 641 520835 4815437 269 40
10:00:50 3/8/2009 3 8 2009 10 635 520350 4815435 271 40
22:00:32 3/27/2009 3 27 2009 22 643 521283 4815438 268 40
4:00:53 2/5/2012 2 5 2012 4 657 521016 4815437 269 40
8:00:54 1/9/2010 1 9 2010 8 646 521205 4815438 269 40
22:00:50 12/16/2010 12 16 2010 22 646 521137 4815438 269 40
4:01:12 3/18/2009 3 18 2009 4 638 520943 4815437 269 40
6:00:53 12/13/2010 12 13 2010 6 641 520376 4815436 271 40
14:00:39 2/11/2010 2 11 2010 14 641 520317 4815435 271 40
2:00:47 3/30/2014 3 30 2014 2 914 520673 4815437 270 40
22:00:36 3/4/2009 3 4 2009 22 635 520758 4815437 270 40
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12:00:42 1/8/2012 1 8 2012 12 657 520177 4815435 271 40
14:00:48 2/8/2010 2 8 2010 14 641 520313 4815436 271 40
0:00:42 3/28/2009 3 28 2009 0 643 521286 4815439 268 40
0:00:55 1/26/2013 1 26 2013 0 671 519841 4815434 272 40
14:00:42 1/27/2010 1 27 2010 14 646 520569 4815436 270 40
4:00:53 1/27/2010 1 27 2010 4 647 521328 4815439 268 40
14:01:12 3/29/2009 3 29 2009 14 647 521101 4815438 269 40
16:00:32 1/15/2012 1 15 2012 16 665 520533 4815437 270 40
18:00:15 3/28/2014 3 28 2014 18 917 520937 4815438 269 40
6:00:48 3/18/2009 3 18 2009 6 638 520940 4815438 269 40
14:00:54 3/24/2011 3 24 2011 14 657 520402 4815436 271 40
8:00:50 3/21/2013 3 21 2013 8 663 520486 4815437 270 40
2:00:54 4/2/2009 4 2 2009 2 647 520817 4815438 269 40
22:00:41 12/28/2010 12 28 2010 22 641 520698 4815437 270 40
2:00:41 2/19/2012 2 19 2012 2 657 520814 4815438 270 40
4:00:47 3/28/2011 3 28 2011 4 657 521057 4815439 269 40
2:00:47 3/18/2009 3 18 2009 2 638 520938 4815438 269 40
12:00:54 3/28/2014 3 28 2014 12 914 520312 4815436 271 40
4:00:53 1/14/2011 1 14 2011 4 653 520530 4815437 270 40
22:00:54 3/30/2009 3 30 2009 22 637 521037 4815439 269 40
2:00:53 3/25/2011 3 25 2011 2 641 520694 4815438 270 40
22:00:53 2/27/2009 2 27 2009 22 634 520733 4815438 270 40
2:00:47 4/20/2012 4 20 2012 2 665 521165 4815439 269 40
10:00:47 3/11/2013 3 11 2013 10 671 520635 4815437 270 40
4:00:54 3/8/2014 3 8 2014 4 914 521019 4815439 269 40
0:00:53 3/30/2014 3 30 2014 0 914 520672 4815438 270 40
12:00:36 4/1/2009 4 1 2009 12 637 521072 4815439 269 40
14:01:11 2/1/2013 2 1 2013 14 675 520824 4815438 269 40
18:00:56 2/5/2010 2 5 2010 18 641 520169 4815436 271 40
18:00:42 2/5/2010 2 5 2010 18 641 520164 4815436 271 40
18:00:54 4/16/2009 4 16 2009 18 634 521166 4815439 269 40
8:00:43 3/12/2013 3 12 2013 8 671 520926 4815439 269 40
8:00:47 3/1/2011 3 1 2011 8 657 520714 4815438 270 40
6:00:48 2/14/2014 2 14 2014 6 671 520843 4815439 269 40
18:01:18 1/6/2011 1 6 2011 18 653 521188 4815440 269 40
18:00:20 3/9/2011 3 9 2011 18 647 519816 4815436 272 40
22:00:15 4/4/2008 4 4 2008 22 637 521292 4815440 268 40
8:00:55 3/18/2012 3 18 2012 8 665 520880 4815439 269 40
2:00:48 5/10/2008 5 10 2008 2 634 520646 4815438 270 40
8:02:21 4/9/2010 4 9 2010 8 646 521114 4815440 269 40
18:01:49 12/18/2010 12 18 2010 18 641 521286 4815440 268 40
10:00:42 3/1/2009 3 1 2009 10 634 520932 4815439 269 40
8:00:56 4/16/2010 4 16 2010 8 643 520322 4815438 271 40
10:00:47 5/3/2009 5 3 2009 10 639 520393 4815438 271 40
14:00:25 3/27/2008 3 27 2008 14 637 520752 4815439 270 40
0:00:47 12/20/2012 12 20 2012 0 674 520278 4815437 271 40
8:00:30 12/21/2010 12 21 2010 8 655 520010 4815437 272 40
16:00:47 3/17/2011 3 17 2011 16 659 520160 4815437 271 40
14:00:45 2/19/2013 2 19 2013 14 671 520597 4815439 270 40
2:00:48 3/15/2009 3 15 2009 2 639 520535 4815438 270 40
8:00:56 11/21/2010 11 21 2010 8 654 520267 4815438 271 40
10:00:48 4/6/2010 4 6 2010 10 657 520349 4815438 271 40
2:00:54 3/29/2009 3 29 2009 2 647 521066 4815440 269 40
2:00:54 1/22/2012 1 22 2012 2 641 519844 4815436 272 40
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12:00:47 1/30/2009 1 30 2009 12 634 520293 4815438 271 40
8:00:54 4/6/2010 4 6 2010 8 643 520341 4815438 271 40
4:00:54 1/27/2013 1 27 2013 4 671 519927 4815437 272 40
4:00:12 12/22/2010 12 22 2010 4 654 519930 4815437 272 40
2:00:48 1/27/2013 1 27 2013 2 671 519924 4815437 272 40
12:00:48 2/5/2013 2 5 2013 12 658 521036 4815440 269 40
0:00:56 3/21/2014 3 21 2014 0 914 521008 4815441 269 40
8:00:54 2/14/2014 2 14 2014 8 671 520839 4815440 269 40
14:00:49 3/28/2014 3 28 2014 14 917 520887 4815440 269 40
8:00:52 1/27/2013 1 27 2013 8 671 519923 4815437 272 40
10:00:26 12/26/2011 12 26 2011 10 658 520293 4815439 271 40
22:01:11 2/4/2009 2 4 2009 22 634 520696 4815440 270 40
8:00:54 2/22/2014 2 22 2014 8 909 520781 4815440 270 40
2:00:53 3/8/2014 3 8 2014 2 914 521010 4815441 269 40
4:00:48 3/1/2011 3 1 2011 4 657 520717 4815440 270 40
16:00:56 2/19/2011 2 19 2011 16 641 520491 4815439 270 40
0:00:21 3/15/2009 3 15 2009 0 639 520536 4815440 270 40
2:00:42 3/21/2014 3 21 2014 2 914 521008 4815441 269 40
4:00:53 3/21/2012 3 21 2012 4 663 520297 4815439 271 40
22:00:36 1/6/2011 1 6 2011 22 653 521205 4815442 269 40
18:00:29 3/9/2011 3 9 2011 18 641 519874 4815438 272 40
0:00:53 12/24/2010 12 24 2010 0 654 519920 4815438 272 40
2:00:55 12/10/2013 12 10 2013 2 914 521071 4815442 269 40
14:00:47 3/23/2012 3 23 2012 14 675 520118 4815439 271 40
12:00:36 4/9/2008 4 9 2008 12 634 521227 4815442 268 40
18:00:54 2/3/2010 2 3 2010 18 641 520335 4815439 271 40
18:24:24 1/11/2013 1 11 2013 18 641 520166 4815439 271 40
10:00:42 4/6/2010 4 6 2010 10 656 520344 4815439 271 40
18:01:05 3/30/2014 3 30 2014 18 917 520916 4815441 269 40
14:00:28 12/16/2010 12 16 2010 14 655 520138 4815439 271 40
6:00:49 3/9/2012 3 9 2012 6 657 520953 4815441 269 40
12:00:54 1/4/2011 1 4 2011 12 650 521211 4815442 269 40
4:00:47 2/7/2012 2 7 2012 4 657 521019 4815442 269 40
12:06:25 2/6/2013 2 6 2013 12 641 521040 4815442 269 40
16:01:23 2/13/2013 2 13 2013 16 671 520953 4815442 269 40
22:00:42 4/3/2011 4 3 2011 22 657 519878 4815439 272 40
4:00:47 2/11/2009 2 11 2009 4 635 521131 4815443 269 40
11:43:24 1/1/2013 1 1 2013 11 641 520146 4815440 271 40
2:00:41 3/31/2011 3 31 2011 2 659 520934 4815442 269 40
22:00:56 2/5/2010 2 5 2010 22 641 520161 4815440 271 40
0:00:41 3/31/2011 3 31 2011 0 659 520928 4815442 269 40
2:00:35 12/5/2013 12 5 2013 2 671 520853 4815442 269 40
18:01:41 3/17/2012 3 17 2012 18 641 520033 4815440 271 40
18:00:53 12/15/2010 12 15 2010 18 654 520156 4815440 271 40
22:00:32 3/27/2011 3 27 2011 22 665 520788 4815442 270 40
6:00:25 12/24/2013 12 24 2013 6 657 520799 4815442 270 40
22:00:09 4/6/2008 4 6 2008 22 636 521221 4815443 268 40
2:00:55 12/6/2013 12 6 2013 2 671 520761 4815442 270 40
0:00:54 1/28/2009 1 28 2009 0 635 521042 4815443 269 40
14:00:46 1/15/2012 1 15 2012 14 663 520482 4815441 270 40
22:01:21 4/1/2014 4 1 2014 22 914 520589 4815442 270 40
12:00:48 2/6/2013 2 6 2013 12 658 520950 4815443 269 40
4:00:55 2/15/2013 2 15 2013 4 671 521283 4815444 268 40
10:02:16 1/14/2012 1 14 2012 10 641 520267 4815441 271 40
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10:00:37 3/11/2012 3 11 2012 10 657 521061 4815443 269 40
6:00:54 3/6/2009 3 6 2009 6 634 520782 4815442 270 40
14:00:55 3/28/2014 3 28 2014 14 914 520322 4815441 271 40
4:00:32 3/4/2009 3 4 2009 4 635 520773 4815442 270 40
16:00:44 2/9/2011 2 9 2011 16 653 521098 4815443 269 40
16:00:54 3/28/2014 3 28 2014 16 917 520898 4815443 269 40
18:00:47 1/7/2011 1 7 2011 18 653 521285 4815444 268 40
4:00:54 2/19/2009 2 19 2009 4 635 521065 4815443 269 40
0:00:56 12/6/2013 12 6 2013 0 671 520782 4815443 270 40
7:19:56 3/14/2014 3 14 2014 7 657 520297 4815441 271 40
22:00:48 2/4/2011 2 4 2011 22 653 520732 4815443 270 40
22:00:42 3/29/2009 3 29 2009 22 643 521245 4815444 268 40
2:00:54 4/4/2011 4 4 2011 2 657 521102 4815444 269 40
8:01:20 1/24/2013 1 24 2013 8 658 519813 4815440 272 40
0:00:48 3/25/2011 3 25 2011 0 641 520681 4815443 270 40
20:00:19 2/23/2014 2 23 2014 20 671 520685 4815443 270 40
6:00:55 3/8/2014 3 8 2014 6 914 521012 4815444 269 40
4:00:36 12/6/2013 12 6 2013 4 671 520738 4815443 270 40
0:01:17 12/18/2010 12 18 2010 0 653 519743 4815440 272 40
16:00:49 1/15/2012 1 15 2012 16 663 520476 4815442 270 40
22:01:12 1/26/2010 1 26 2010 22 647 521139 4815444 269 40
12:01:02 4/19/2013 4 19 2013 12 679 520155 4815441 271 40
12:00:56 12/19/2010 12 19 2010 12 646 520693 4815443 270 40
6:00:49 12/18/2010 12 18 2010 6 641 521069 4815444 269 40
18:00:47 12/3/2009 12 3 2009 18 638 521148 4815444 269 40
22:00:48 3/9/2011 3 9 2011 22 641 519879 4815440 272 40
0:00:49 3/30/2009 3 30 2009 0 643 521256 4815445 268 40
6:00:55 2/6/2012 2 6 2012 6 657 520932 4815444 269 40
18:00:41 12/21/2011 12 21 2011 18 657 521120 4815444 269 40
14:00:54 2/16/2013 2 16 2013 14 671 520667 4815443 270 40
18:00:48 12/16/2010 12 16 2010 18 646 521138 4815444 269 40
8:00:47 2/28/2009 2 28 2009 8 634 520729 4815443 270 40
20:01:04 3/27/2012 3 27 2012 20 657 520001 4815441 272 40
14:00:49 4/4/2010 4 4 2010 14 656 520706 4815443 270 40
12:00:48 12/17/2010 12 17 2010 12 654 520154 4815442 271 40
4:00:48 4/4/2008 4 4 2008 4 631 521243 4815445 268 40
14:00:25 1/26/2013 1 26 2013 14 671 519923 4815441 272 40
12:00:20 3/27/2008 3 27 2008 12 632 520792 4815444 270 40
2:00:48 2/28/2009 2 28 2009 2 634 520730 4815444 270 40
10:01:11 12/19/2010 12 19 2010 10 646 520699 4815443 270 40
2:00:41 1/8/2012 1 8 2012 2 657 520316 4815442 271 40
6:00:17 2/19/2009 2 19 2009 6 635 521061 4815445 269 40
10:00:35 3/5/2010 3 5 2010 10 646 520857 4815444 269 40
10:00:41 3/31/2014 3 31 2014 10 917 520669 4815444 270 40
4:00:44 12/18/2010 12 18 2010 4 641 521073 4815445 269 40
12:00:44 2/21/2014 2 21 2014 12 916 520449 4815443 270 40
6:00:54 12/19/2010 12 19 2010 6 646 521208 4815445 269 40
8:00:56 3/6/2009 3 6 2009 8 634 520777 4815444 270 40
6:00:48 3/31/2011 3 31 2011 6 659 520932 4815445 269 40
0:00:47 4/4/2011 4 4 2011 0 657 519877 4815441 272 40
6:00:56 3/20/2014 3 20 2014 6 679 520724 4815444 270 40
6:00:50 3/30/2012 3 30 2012 6 681 521074 4815445 269 40
4:00:54 2/17/2012 2 17 2012 4 657 520777 4815444 270 40
16:00:41 1/16/2013 1 16 2013 16 658 520329 4815443 271 40
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10:00:21 2/17/2010 2 17 2010 10 641 520513 4815444 270 40
16:00:53 12/25/2010 12 25 2010 16 653 519934 4815442 272 40
18:00:31 3/28/2011 3 28 2011 18 653 519897 4815442 272 40
22:00:52 3/25/2012 3 25 2012 22 672 521131 4815446 269 40
22:00:42 12/23/2010 12 23 2010 22 654 519926 4815442 272 40
10:00:26 2/9/2013 2 9 2013 10 658 520500 4815444 270 40
10:01:48 12/17/2010 12 17 2010 10 654 520153 4815443 271 40
4:00:53 1/8/2012 1 8 2012 4 657 520305 4815443 271 40
20:00:25 1/17/2012 1 17 2012 20 658 520624 4815444 270 40
12:00:21 2/10/2009 2 10 2009 12 635 521160 4815446 269 40
14:00:35 4/15/2011 4 15 2011 14 657 520072 4815443 271 40
10:00:15 3/8/2009 3 8 2009 10 634 520309 4815444 271 40
14:00:48 4/6/2011 4 6 2011 14 647 520250 4815443 271 40
10:00:41 4/6/2008 4 6 2008 10 636 521040 4815446 269 40
8:00:41 3/9/2012 3 9 2012 8 657 520956 4815446 269 40
12:44:12 1/6/2014 1 6 2014 12 657 519940 4815443 272 40
6:00:11 3/27/2011 3 27 2011 6 664 521108 4815446 269 40
2:00:42 4/2/2011 4 2 2011 2 647 520860 4815445 269 40
18:02:25 12/24/2013 12 24 2013 18 657 520843 4815445 269 40
6:00:48 1/31/2013 1 31 2013 6 671 519504 4815441 273 40
22:00:54 12/7/2013 12 7 2013 22 671 520894 4815446 269 40
0:00:16 3/31/2009 3 31 2009 0 637 521033 4815446 269 40
22:00:56 4/3/2011 4 3 2011 22 653 519814 4815443 272 40
6:00:58 3/21/2012 3 21 2012 6 663 520300 4815444 271 40
18:00:47 1/28/2010 1 28 2010 18 647 521304 4815447 268 40
10:00:55 2/5/2013 2 5 2013 10 671 521098 4815446 269 40
22:00:48 12/15/2010 12 15 2010 22 654 520167 4815444 271 40
16:01:12 4/7/2008 4 7 2008 16 634 521003 4815446 269 40
0:00:48 12/26/2010 12 26 2010 0 655 519809 4815443 272 40
22:00:21 3/17/2009 3 17 2009 22 638 520935 4815446 269 40
0:00:56 2/5/2011 2 5 2011 0 653 520735 4815446 270 40
12:00:21 12/26/2011 12 26 2011 12 658 520292 4815444 271 40
14:00:53 1/30/2009 1 30 2009 14 634 520332 4815444 271 40
8:00:44 4/6/2010 4 6 2010 8 656 520349 4815444 271 40
22:00:48 4/3/2010 4 3 2010 22 654 521139 4815447 269 40
6:00:54 3/23/2011 3 23 2011 6 657 521075 4815447 269 40
6:00:54 12/17/2010 12 17 2010 6 646 521196 4815447 269 40
10:00:47 5/9/2008 5 9 2008 10 634 520593 4815446 270 40
5:45:53 2/1/2013 2 1 2013 5 641 520266 4815445 271 40
0:00:41 2/11/2009 2 11 2009 0 635 521138 4815447 269 40
0:00:16 4/4/2008 4 4 2008 0 631 521255 4815448 268 40
0:00:55 3/30/2010 3 30 2010 0 639 521387 4815448 268 40
6:05:24 2/22/2014 2 22 2014 6 657 520806 4815447 270 40
8:00:54 3/20/2012 3 20 2012 8 665 520320 4815445 271 40
18:00:24 3/13/2013 3 13 2013 18 658 520194 4815445 271 40
8:00:54 12/17/2010 12 17 2010 8 646 521136 4815448 269 40
12:00:47 1/16/2013 1 16 2013 12 658 520256 4815445 271 40
6:01:24 2/15/2013 2 15 2013 6 671 521267 4815448 268 40
12:00:27 12/23/2011 12 23 2011 12 657 520484 4815446 270 40
2:00:53 3/28/2011 3 28 2011 2 665 520804 4815447 270 40
22:00:28 3/1/2011 3 1 2011 22 647 520321 4815445 271 40
22:00:54 1/25/2013 1 25 2013 22 671 519890 4815444 272 40
12:00:25 1/21/2012 1 21 2012 12 658 519955 4815444 272 40
6:00:46 3/1/2011 3 1 2011 6 638 520694 4815446 270 40
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12:00:54 1/11/2012 1 11 2012 12 657 520576 4815446 270 40
2:00:50 12/27/2011 12 27 2011 2 657 520260 4815445 271 40
18:00:53 3/30/2012 3 30 2012 18 665 520668 4815447 270 40
0:00:43 3/28/2011 3 28 2011 0 665 520799 4815447 270 40
10:00:47 11/21/2010 11 21 2010 10 657 519947 4815445 272 40
6:00:55 1/15/2013 1 15 2013 6 658 519928 4815444 272 40
4:00:56 3/29/2010 3 29 2010 4 646 521783 4815450 267 40
4:00:41 2/28/2009 2 28 2009 4 634 520727 4815447 270 40
12:00:44 2/4/2013 2 4 2013 12 658 521162 4815449 269 40
2:00:53 1/15/2013 1 15 2013 2 658 519943 4815445 272 40
4:00:53 1/26/2013 1 26 2013 4 671 519836 4815445 272 40
6:00:20 4/2/2011 4 2 2011 6 647 520857 4815448 269 40
6:00:53 2/28/2009 2 28 2009 6 634 520727 4815447 270 40
16:00:53 2/26/2012 2 26 2012 16 657 521211 4815449 269 40
10:00:26 4/6/2010 4 6 2010 10 643 520342 4815446 271 40
0:36:26 1/4/2014 1 4 2014 0 657 519485 4815444 273 40
16:00:54 4/19/2013 4 19 2013 16 679 520292 4815446 271 40
0:00:53 1/25/2013 1 25 2013 0 671 519891 4815445 272 40
10:00:26 12/20/2013 12 20 2013 10 658 520163 4815446 271 40
14:00:49 12/23/2011 12 23 2011 14 657 520479 4815447 270 40
14:00:43 1/7/2011 1 7 2011 14 653 521207 4815449 269 40
8:00:58 2/7/2010 2 7 2010 8 641 519873 4815445 272 40
4:00:29 1/15/2013 1 15 2013 4 658 519927 4815446 272 40
4:00:23 3/30/2012 3 30 2012 4 665 521107 4815449 269 40
6:00:41 3/29/2010 3 29 2010 6 646 521782 4815452 267 40
6:00:42 1/26/2013 1 26 2013 6 671 519834 4815446 272 40
16:00:27 2/8/2010 2 8 2010 16 641 520328 4815447 271 40
16:00:27 4/15/2010 4 15 2010 16 643 520333 4815447 271 40
4:00:48 4/29/2010 4 29 2010 4 656 520737 4815448 270 40
18:00:54 1/19/2013 1 19 2013 18 657 520641 4815448 270 40
22:00:56 12/5/2010 12 5 2010 22 646 521110 4815450 269 40
20:00:55 1/24/2013 1 24 2013 20 671 519891 4815446 272 40
12:00:43 1/13/2011 1 13 2011 12 653 520797 4815449 270 40
6:00:54 2/22/2014 2 22 2014 6 909 520834 4815449 269 40
8:00:47 1/15/2013 1 15 2013 8 658 519923 4815446 272 40
22:01:42 3/14/2009 3 14 2009 22 641 520648 4815448 270 40
6:00:54 3/20/2012 3 20 2012 6 665 520321 4815447 271 40
12:00:26 1/26/2013 1 26 2013 12 671 519895 4815446 272 40
14:00:46 3/23/2011 3 23 2011 14 653 519814 4815446 272 40
4:00:53 4/2/2011 4 2 2011 4 647 520854 4815449 269 40
22:00:46 4/8/2011 4 8 2011 22 647 519955 4815446 272 40
22:00:56 3/21/2012 3 21 2012 22 665 520321 4815447 271 40
4:00:42 2/6/2012 2 6 2012 4 657 520934 4815449 269 40
2:01:18 3/16/2012 3 16 2012 2 641 520544 4815448 270 40
10:01:11 3/7/2014 3 7 2014 10 909 520700 4815449 270 40
2:00:36 12/20/2012 12 20 2012 2 674 520316 4815448 271 40
6:00:49 3/15/2009 3 15 2009 6 641 520520 4815448 270 40
0:00:23 3/22/2012 3 22 2012 0 665 520322 4815448 271 40
8:00:57 4/7/2011 4 7 2011 8 647 520306 4815448 271 40
18:00:55 2/14/2011 2 14 2011 18 653 520949 4815450 269 40
19:11:13 3/11/2014 3 11 2014 19 657 520314 4815448 271 40
7:05:47 2/11/2014 2 11 2014 7 657 520340 4815448 271 40
16:00:12 2/9/2010 2 9 2010 16 641 520905 4815450 269 40
1:19:14 3/14/2014 3 14 2014 1 657 520306 4815448 271 40
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12:00:41 3/2/2009 3 2 2009 12 634 520326 4815448 271 40
12:00:53 2/6/2013 2 6 2013 12 665 520956 4815450 269 40
12:00:47 3/18/2009 3 18 2009 12 639 520150 4815448 271 40
0:01:11 3/18/2009 3 18 2009 0 638 520937 4815450 269 40
12:00:47 1/7/2011 1 7 2011 12 653 521208 4815451 269 40
10:00:53 2/21/2012 2 21 2012 10 665 520817 4815450 269 40
22:00:47 1/3/2010 1 3 2010 22 647 521045 4815451 269 40
6:01:17 3/9/2014 3 9 2014 6 909 520768 4815450 270 40
22:00:54 12/21/2011 12 21 2011 22 657 521121 4815451 269 40
18:35:43 1/3/2014 1 3 2014 18 657 520000 4815448 272 40
2:00:54 2/1/2013 2 1 2013 2 658 520317 4815449 271 40
22:00:47 1/24/2013 1 24 2013 22 671 519894 4815447 272 40
12:00:54 3/26/2009 3 26 2009 12 643 520673 4815450 270 40
2:00:47 1/24/2013 1 24 2013 2 658 519486 4815446 273 40
7:16:25 2/14/2014 2 14 2014 7 657 520656 4815450 270 40
16:00:52 3/29/2009 3 29 2009 16 637 520950 4815451 269 40
2:00:37 1/25/2009 1 25 2009 2 635 519915 4815448 272 40
22:00:50 3/18/2011 3 18 2011 22 659 521075 4815451 269 40
0:28:55 2/13/2013 2 13 2013 0 641 521049 4815451 269 40
0:00:54 4/2/2011 4 2 2011 0 647 520856 4815451 269 40
11:57:42 2/4/2013 2 4 2013 11 641 521200 4815452 269 40
6:01:17 2/17/2012 2 17 2012 6 657 520771 4815451 270 40
4:00:54 12/17/2010 12 17 2010 4 646 521209 4815452 269 40
18:01:17 2/20/2014 2 20 2014 18 914 520647 4815450 270 40
6:00:41 3/1/2011 3 1 2011 6 647 520699 4815451 270 40
2:00:42 1/26/2013 1 26 2013 2 671 519835 4815448 272 40
4:00:54 3/6/2009 3 6 2009 4 634 520777 4815451 270 40
8:00:50 12/18/2010 12 18 2010 8 641 521054 4815452 269 40
22:00:54 4/1/2011 4 1 2011 22 647 520854 4815451 269 40
22:00:54 12/4/2013 12 4 2013 22 671 520903 4815451 269 40
4:00:41 3/23/2011 3 23 2011 4 657 521072 4815452 269 40
22:00:54 4/8/2011 4 8 2011 22 641 520200 4815449 271 40
6:00:55 2/15/2014 2 15 2014 6 914 520592 4815451 270 40
12:00:44 11/21/2010 11 21 2010 12 657 519941 4815449 272 40
4:00:48 3/30/2012 3 30 2012 4 681 521067 4815452 269 40
0:00:11 3/16/2009 3 16 2009 0 635 520816 4815451 269 40
16:01:53 3/30/2010 3 30 2010 16 646 521115 4815452 269 40
10:00:53 1/25/2011 1 25 2011 10 653 520565 4815451 270 40
10:00:53 1/3/2010 1 3 2010 10 640 520500 4815450 270 40
18:00:42 4/7/2008 4 7 2008 18 634 521002 4815452 269 40
8:00:22 11/21/2010 11 21 2010 8 801 520331 4815450 271 40
10:00:36 11/22/2010 11 22 2010 10 638 520337 4815450 271 40
6:00:56 3/1/2011 3 1 2011 6 639 520723 4815451 270 40
0:00:55 2/19/2012 2 19 2012 0 657 520831 4815452 269 40
8:00:41 4/6/2010 4 6 2010 8 657 520348 4815450 271 40
2:00:53 3/1/2011 3 1 2011 2 647 520735 4815451 270 40
4:00:54 3/1/2011 3 1 2011 4 638 520695 4815451 270 40
12:00:48 1/3/2010 1 3 2010 12 640 520498 4815451 270 40
22:00:56 3/1/2011 3 1 2011 22 641 520425 4815451 270 40
10:01:06 1/20/2012 1 20 2012 10 641 520244 4815450 271 40
0:00:34 1/15/2013 1 15 2013 0 658 519949 4815449 272 40
2:00:49 11/22/2010 11 22 2010 2 638 520547 4815451 270 40
12:00:16 4/9/2010 4 9 2010 12 656 520504 4815451 270 40
14:00:36 3/27/2012 3 27 2012 14 681 520036 4815450 271 40
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8:00:55 3/18/2012 3 18 2012 8 657 520844 4815452 269 40
12:00:55 2/9/2010 2 9 2010 12 641 521024 4815453 269 40
8:01:13 2/3/2013 2 3 2013 8 675 520325 4815451 271 40
0:01:24 3/6/2014 3 6 2014 0 914 521166 4815453 269 40
18:00:51 12/20/2012 12 20 2012 18 674 520224 4815451 271 40
20:01:24 2/13/2013 2 13 2013 20 658 521195 4815454 269 40
16:00:55 2/18/2011 2 18 2011 16 647 520659 4815452 270 40
0:00:48 3/28/2011 3 28 2011 0 657 521055 4815453 269 40
6:01:12 3/30/2012 3 30 2012 6 665 521100 4815454 269 40
12:00:54 4/6/2011 4 6 2011 12 647 520249 4815451 271 40
22:00:54 1/23/2013 1 23 2013 22 658 519476 4815449 273 40
16:01:07 3/13/2011 3 13 2011 16 641 520937 4815453 269 40
4:00:42 3/20/2012 3 20 2012 4 665 520314 4815451 271 40
10:01:25 1/21/2013 1 21 2013 10 657 520641 4815452 270 40
12:00:48 12/30/2010 12 30 2010 12 655 520342 4815452 271 40
0:00:30 3/19/2013 3 19 2013 0 658 520743 4815453 270 40
22:00:53 2/5/2012 2 5 2012 22 657 521014 4815454 269 40
0:01:00 1/4/2010 1 4 2010 0 647 521051 4815454 269 40
6:00:31 3/31/2014 3 31 2014 6 679 521034 4815454 269 40
4:00:56 3/1/2011 3 1 2011 4 647 520698 4815453 270 40
8:00:50 3/30/2014 3 30 2014 8 914 520426 4815452 270 40
22:00:54 2/26/2009 2 26 2009 22 634 520849 4815454 269 40
10:00:47 4/10/2014 4 10 2014 10 679 520641 4815453 270 40
0:00:53 4/9/2011 4 9 2011 0 641 520204 4815452 271 40
10:00:26 4/16/2008 4 16 2008 10 631 521056 4815454 269 40
12:00:43 2/13/2010 2 13 2010 12 641 520811 4815454 270 40
14:00:53 2/8/2013 2 8 2013 14 671 520599 4815453 270 40
18:00:45 12/16/2010 12 16 2010 18 646 521113 4815455 269 40
1:46:22 4/21/2014 4 21 2014 1 657 520563 4815453 270 40
22:00:49 3/8/2014 3 8 2014 22 909 521102 4815455 269 40
12:00:41 1/4/2010 1 4 2010 12 640 520459 4815453 270 40
10:00:48 5/10/2008 5 10 2008 10 634 520397 4815453 271 40
22:00:45 4/3/2009 4 3 2009 22 639 520715 4815454 270 40
20:00:25 3/11/2012 3 11 2012 20 657 521120 4815455 269 40
2:00:53 3/29/2010 3 29 2010 2 646 521827 4815457 267 40
22:00:54 3/14/2009 3 14 2009 22 639 520556 4815453 270 40
4:00:53 11/24/2010 11 24 2010 4 646 521067 4815455 269 40
0:00:56 12/16/2013 12 16 2013 0 908 520830 4815454 269 40
20:00:29 1/23/2013 1 23 2013 20 658 519474 4815451 273 40
12:00:26 12/26/2010 12 26 2010 12 654 520252 4815453 271 40
14:01:14 12/16/2010 12 16 2010 14 646 520927 4815455 269 40
2:00:55 3/23/2011 3 23 2011 2 647 521249 4815456 268 40
4:00:42 3/30/2012 3 30 2012 4 673 521148 4815456 269 40
0:00:43 4/4/2009 4 4 2009 0 639 520721 4815454 270 40
12:00:47 12/17/2010 12 17 2010 12 646 520583 4815454 270 40
0:00:42 3/6/2012 3 6 2012 0 658 521068 4815455 269 40
6:00:54 2/22/2014 2 22 2014 6 914 520891 4815455 269 40
10:00:55 12/19/2010 12 19 2010 10 641 520550 4815454 270 40
12:01:37 4/10/2014 4 10 2014 12 679 520564 4815454 270 40
22:00:30 1/26/2013 1 26 2013 22 671 519918 4815452 272 40
18:00:47 12/17/2010 12 17 2010 18 653 519679 4815452 272 40
8:00:42 3/15/2009 3 15 2009 8 641 520520 4815454 270 40
10:00:54 2/12/2013 2 12 2013 10 657 520819 4815455 269 40
16:00:22 2/10/2009 2 10 2009 16 635 521127 4815456 269 40
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6:01:24 1/9/2010 1 9 2010 6 646 521291 4815457 268 40
4:00:41 3/16/2012 3 16 2012 4 665 520930 4815456 269 40
2:00:21 1/14/2011 1 14 2011 2 653 520848 4815456 269 40
8:01:19 2/27/2011 2 27 2011 8 641 520995 4815456 269 40
8:00:26 3/27/2011 3 27 2011 8 664 520896 4815456 269 40
22:00:53 3/27/2011 3 27 2011 22 657 521052 4815456 269 40
12:00:54 2/6/2013 2 6 2013 12 671 520998 4815456 269 40
14:03:05 5/1/2010 5 1 2010 14 646 520200 4815454 271 40
8:00:54 3/27/2009 3 27 2009 8 646 520733 4815455 270 40
14:00:39 2/13/2010 2 13 2010 14 641 520810 4815456 270 40
12:00:24 4/16/2011 4 16 2011 12 654 520672 4815455 270 40
22:00:25 3/5/2012 3 5 2012 22 658 521075 4815456 269 40
10:00:47 4/9/2009 4 9 2009 10 643 521059 4815457 269 40
4:00:55 1/25/2009 1 25 2009 4 635 519936 4815453 272 40
18:00:30 12/20/2010 12 20 2010 18 655 520239 4815454 271 40
10:00:30 3/27/2008 3 27 2008 10 631 520701 4815456 270 40
8:00:55 2/25/2014 2 25 2014 8 679 520870 4815456 269 40
20:01:41 12/4/2013 12 4 2013 20 908 520904 4815456 269 40
2:00:47 1/25/2013 1 25 2013 2 671 519889 4815453 272 40
4:00:49 4/2/2009 4 2 2009 4 643 520719 4815456 270 40
7:32:12 2/18/2014 2 18 2014 7 657 521046 4815457 269 40
8:00:12 4/9/2008 4 9 2008 8 634 520894 4815457 269 40
16:01:41 3/30/2010 3 30 2010 16 655 521221 4815458 268 40
14:00:47 3/28/2012 3 28 2012 14 679 520302 4815455 271 40
0:00:37 4/15/2011 4 15 2011 0 801 520804 4815456 270 40
16:00:23 1/23/2011 1 23 2011 16 655 520613 4815456 270 40
6:00:26 2/7/2010 2 7 2010 6 641 519863 4815454 272 40
4:00:54 3/1/2011 3 1 2011 4 639 520720 4815456 270 40
8:01:12 3/27/2009 3 27 2009 8 643 520729 4815456 270 40
10:00:54 12/23/2011 12 23 2011 10 657 520487 4815456 270 40
18:00:24 2/18/2012 2 18 2012 18 657 520854 4815457 269 40
12:00:56 2/4/2013 2 4 2013 12 671 521181 4815458 269 40
4:00:47 12/19/2010 12 19 2010 4 641 521337 4815458 268 40
8:00:41 4/9/2009 4 9 2009 8 643 521054 4815458 269 40
14:00:27 1/22/2012 1 22 2012 14 657 519940 4815454 272 40
0:00:47 1/24/2013 1 24 2013 0 658 519478 4815453 273 40
10:00:54 1/20/2013 1 20 2013 10 675 521153 4815458 269 40
16:00:44 2/18/2011 2 18 2011 16 653 520654 4815456 270 40
0:00:30 2/6/2012 2 6 2012 0 657 521007 4815458 269 40
12:00:53 3/29/2012 3 29 2012 12 677 520472 4815456 270 40
8:00:54 3/13/2012 3 13 2012 8 657 520920 4815458 269 40
4:00:57 2/7/2010 2 7 2010 4 641 519859 4815454 272 40
14:00:50 3/14/2013 3 14 2013 14 677 520308 4815456 271 40
10:00:48 1/27/2012 1 27 2012 10 641 520412 4815456 271 40
12:00:54 2/4/2010 2 4 2010 12 646 520277 4815456 271 40
10:00:54 4/6/2011 4 6 2011 10 653 520413 4815456 270 40
12:10:12 2/7/2013 2 7 2013 12 641 520766 4815457 270 40
16:00:42 2/13/2014 2 13 2014 16 914 520289 4815456 271 40
14:00:42 12/20/2012 12 20 2012 14 674 520266 4815456 271 40
4:00:54 3/24/2012 3 24 2012 4 663 520489 4815456 270 40
18:00:53 1/15/2014 1 15 2014 18 658 521150 4815459 269 40
16:00:47 3/17/2011 3 17 2011 16 641 519889 4815455 272 40
10:00:47 11/21/2010 11 21 2010 10 638 520162 4815455 271 40
12:00:43 12/19/2010 12 19 2010 12 641 520552 4815457 270 40
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8:00:54 1/26/2013 1 26 2013 8 671 519836 4815455 272 40
14:00:50 2/10/2009 2 10 2009 14 635 521127 4815459 269 40
10:00:51 2/20/2011 2 20 2011 10 641 521018 4815458 269 40
12:00:53 4/20/2012 4 20 2012 12 665 520488 4815457 270 40
4:00:48 3/1/2011 3 1 2011 4 646 520739 4815458 270 40
18:00:48 2/6/2010 2 6 2010 18 641 519887 4815455 272 40
10:00:22 1/16/2013 1 16 2013 10 658 520254 4815456 271 40
10:00:43 4/16/2010 4 16 2010 10 656 520317 4815457 271 40
22:00:42 3/18/2014 3 18 2014 22 909 521768 4815461 267 40
0:00:25 2/5/2012 2 5 2012 0 657 521008 4815459 269 40
20:00:41 1/25/2013 1 25 2013 20 671 519891 4815455 272 40
12:35:18 1/14/2013 1 14 2013 12 641 520204 4815456 271 40
22:00:44 3/27/2011 3 27 2011 22 650 521080 4815459 269 40
12:01:23 2/19/2009 2 19 2009 12 635 521150 4815459 269 40
6:00:41 4/2/2009 4 2 2009 6 643 520721 4815458 270 40
6:00:50 12/26/2010 12 26 2010 6 655 519796 4815455 272 40
14:00:53 12/17/2010 12 17 2010 14 641 520103 4815456 271 40
18:00:53 1/25/2013 1 25 2013 18 671 519906 4815456 272 40
10:00:54 2/9/2013 2 9 2013 10 671 520493 4815457 270 40
12:00:24 4/16/2011 4 16 2011 12 801 520710 4815458 270 40
20:01:26 12/4/2013 12 4 2013 20 914 521153 4815459 269 40
8:00:55 4/29/2009 4 29 2009 8 639 520586 4815458 270 40
4:00:48 3/31/2014 3 31 2014 4 679 521035 4815459 269 40
6:00:55 3/30/2012 3 30 2012 6 673 521145 4815460 269 40
10:00:48 4/29/2009 4 29 2009 10 639 520590 4815458 270 40
22:00:53 4/3/2009 4 3 2009 22 647 520807 4815459 270 40
22:00:53 3/12/2013 3 12 2013 22 677 521064 4815459 269 40
18:00:48 3/30/2009 3 30 2009 18 637 521284 4815460 268 40
22:00:48 3/27/2012 3 27 2012 22 679 520209 4815457 271 40
16:00:55 12/16/2010 12 16 2010 16 655 520113 4815457 271 40
14:00:50 2/8/2010 2 8 2010 14 646 520672 4815458 270 40
4:00:24 4/29/2010 4 29 2010 4 640 520890 4815459 269 40
22:00:48 2/4/2012 2 4 2012 22 657 521008 4815459 269 40
22:00:54 4/7/2013 4 7 2013 22 671 521458 4815461 268 40
8:00:54 4/2/2009 4 2 2009 8 643 520720 4815459 270 40
2:00:48 3/28/2011 3 28 2011 2 657 521053 4815460 269 40
18:00:47 3/14/2013 3 14 2013 18 671 520273 4815457 271 40
22:00:27 2/11/2011 2 11 2011 22 647 521022 4815460 269 40
10:00:44 12/21/2010 12 21 2010 10 654 520126 4815457 271 40
18:00:54 2/16/2011 2 16 2011 18 653 520544 4815458 270 40
20:00:47 2/5/2012 2 5 2012 20 657 521015 4815460 269 40
0:00:53 3/19/2011 3 19 2011 0 657 521007 4815460 269 40
0:00:47 3/28/2011 3 28 2011 0 650 521080 4815460 269 40
22:00:54 4/8/2011 4 8 2011 22 657 519963 4815457 272 40
2:00:47 3/18/2009 3 18 2009 2 641 520846 4815459 269 40
16:00:41 12/17/2010 12 17 2010 16 641 520040 4815457 271 40
22:00:55 4/14/2011 4 14 2011 22 801 520805 4815459 270 40
2:00:43 3/15/2009 3 15 2009 2 641 520508 4815459 270 40
10:00:47 2/28/2012 2 28 2012 10 657 520864 4815460 269 40
22:00:42 3/22/2011 3 22 2011 22 641 521081 4815460 269 40
6:00:42 3/1/2011 3 1 2011 6 646 520737 4815459 270 40
12:00:32 1/26/2010 1 26 2010 12 646 520887 4815460 269 40
22:00:24 4/7/2013 4 7 2013 22 658 521443 4815462 268 40
18:01:07 3/17/2013 3 17 2013 18 671 521150 4815461 269 40
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6:00:54 2/4/2012 2 4 2012 6 657 521277 4815461 268 40
0:00:15 4/4/2009 4 4 2009 0 647 520792 4815460 270 40
16:00:48 12/20/2012 12 20 2012 16 674 520242 4815458 271 40
22:00:48 4/10/2011 4 10 2011 22 641 520849 4815460 269 40
14:01:14 4/11/2010 4 11 2010 14 643 520079 4815458 271 40
8:00:43 1/8/2009 1 8 2009 8 632 521210 4815461 269 40
10:00:48 12/20/2012 12 20 2012 10 674 520276 4815458 271 40
4:00:42 2/15/2014 2 15 2014 4 914 520587 4815459 270 40
4:01:12 12/20/2010 12 20 2010 4 646 521242 4815461 268 40
4:00:21 4/20/2012 4 20 2012 4 665 521301 4815462 268 40
20:00:56 1/26/2013 1 26 2013 20 671 519927 4815457 272 40
10:01:12 12/26/2010 12 26 2010 10 654 520246 4815458 271 40
8:00:15 3/6/2009 3 6 2009 8 635 520766 4815460 270 40
2:00:56 4/29/2010 4 29 2010 2 640 520890 4815461 269 40
6:38:48 2/15/2013 2 15 2013 6 641 521254 4815462 268 40
16:00:53 2/4/2010 2 4 2010 16 646 520309 4815459 271 40
22:00:55 12/10/2013 12 10 2013 22 917 520774 4815460 270 40
8:00:32 4/10/2010 4 10 2010 8 653 520495 4815459 270 40
10:00:55 2/11/2011 2 11 2011 10 647 520997 4815461 269 40
22:00:48 1/16/2012 1 16 2012 22 657 519875 4815458 272 40
18:00:40 3/6/2010 3 6 2010 18 646 521162 4815462 269 40
18:00:53 3/25/2012 3 25 2012 18 672 521162 4815462 269 40
0:00:48 4/9/2011 4 9 2011 0 657 519966 4815458 272 40
4:00:42 3/13/2013 3 13 2013 4 658 521651 4815463 267 40
22:00:42 3/17/2009 3 17 2009 22 641 520847 4815461 269 40
4:00:37 12/26/2010 12 26 2010 4 655 519797 4815458 272 40
16:00:21 1/23/2009 1 23 2009 16 635 520310 4815459 271 40
0:00:56 3/23/2011 3 23 2011 0 641 521081 4815462 269 40
10:01:28 1/26/2013 1 26 2013 10 671 519862 4815458 272 40
22:00:41 3/23/2012 3 23 2012 22 658 520348 4815460 271 40
8:00:41 2/11/2011 2 11 2011 8 647 520992 4815462 269 40
2:00:45 2/15/2011 2 15 2011 2 653 521638 4815464 267 40
8:00:25 1/16/2013 1 16 2013 8 658 519891 4815458 272 40
4:00:32 12/21/2010 12 21 2010 4 653 519937 4815458 272 40
6:00:54 3/16/2012 3 16 2012 6 665 520930 4815462 269 40
20:00:52 2/23/2014 2 23 2014 20 916 520736 4815461 270 40
18:00:54 12/21/2010 12 21 2010 18 654 519906 4815459 272 40
8:00:45 3/9/2014 3 9 2014 8 909 520767 4815461 270 40
10:00:54 3/29/2013 3 29 2013 10 657 519874 4815459 272 40
16:00:33 1/17/2013 1 17 2013 16 658 520105 4815459 271 40
2:00:48 4/11/2011 4 11 2011 2 641 520850 4815462 269 40
18:00:53 1/26/2013 1 26 2013 18 671 519973 4815459 272 40
16:00:53 3/27/2012 3 27 2012 16 681 520007 4815459 272 40
16:00:54 12/19/2010 12 19 2010 16 641 520368 4815460 271 40
8:00:53 4/2/2010 4 2 2010 8 654 520332 4815460 271 40
12:01:42 2/15/2011 2 15 2011 12 647 520792 4815462 270 40
10:00:42 4/6/2011 4 6 2011 10 657 520371 4815461 271 40
6:01:16 2/24/2010 2 24 2010 6 641 521090 4815463 269 40
10:01:17 4/2/2010 4 2 2010 10 654 520329 4815460 271 40
8:00:42 4/4/2010 4 4 2010 8 643 520276 4815460 271 40
18:00:53 3/3/2012 3 3 2012 18 657 520933 4815462 269 40
4:00:44 1/8/2009 1 8 2009 4 632 521244 4815463 268 40
6:00:23 3/1/2011 3 1 2011 6 654 520722 4815462 270 40
0:00:53 4/8/2008 4 8 2008 0 634 521021 4815463 269 40
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2:01:42 3/16/2013 3 16 2013 2 657 520866 4815462 269 40
22:00:54 3/6/2010 3 6 2010 22 633 521210 4815463 269 40
12:00:33 12/6/2011 12 6 2011 12 655 520254 4815461 271 40
16:00:54 3/30/2010 3 30 2010 16 657 521008 4815463 269 40
10:00:54 1/28/2013 1 28 2013 10 671 519992 4815460 272 40
2:00:53 2/6/2012 2 6 2012 2 657 520938 4815463 269 40
14:00:54 3/17/2011 3 17 2011 14 653 519880 4815460 272 40
0:00:54 2/21/2014 2 21 2014 0 657 520368 4815461 271 40
4:00:48 3/6/2009 3 6 2009 4 635 520763 4815462 270 40
14:00:24 1/17/2013 1 17 2013 14 658 520216 4815461 271 40
7:09:53 2/12/2014 2 12 2014 7 657 520233 4815461 271 40
22:00:53 12/25/2010 12 25 2010 22 654 519869 4815460 272 40
22:00:47 2/14/2011 2 14 2011 22 653 520944 4815463 269 40
0:00:47 4/11/2011 4 11 2011 0 641 520844 4815463 269 40
14:00:41 12/19/2010 12 19 2010 14 641 520545 4815462 270 40
10:01:55 4/20/2010 4 20 2010 10 657 520028 4815461 271 40
0:00:19 2/28/2009 2 28 2009 0 634 520693 4815463 270 40
22:00:47 4/7/2008 4 7 2008 22 634 521028 4815464 269 40
10:00:47 4/15/2012 4 15 2012 10 657 520532 4815462 270 40
18:00:54 3/29/2014 3 29 2014 18 679 520788 4815463 270 40
4:00:56 1/25/2013 1 25 2013 4 671 519891 4815460 272 40
14:00:55 12/26/2010 12 26 2010 14 654 520218 4815461 271 40
14:00:22 4/3/2008 4 3 2008 14 631 521356 4815465 268 40
18:00:41 12/25/2010 12 25 2010 18 654 519871 4815460 272 40
18:00:44 2/25/2010 2 25 2010 18 641 521294 4815465 268 40
14:00:42 3/29/2012 3 29 2012 14 677 520482 4815462 270 40
18:00:52 12/6/2010 12 6 2010 18 646 520253 4815462 271 40
4:00:56 3/1/2011 3 1 2011 4 654 520724 4815463 270 40
18:00:54 12/25/2010 12 25 2010 18 655 519861 4815461 272 40
18:00:56 12/25/2010 12 25 2010 18 655 519866 4815461 272 40
2:00:48 12/22/2010 12 22 2010 2 654 519923 4815461 272 40
18:00:18 1/9/2010 1 9 2010 18 646 520874 4815464 269 40
14:00:13 3/29/2009 3 29 2009 14 637 520930 4815464 269 40
4:00:54 4/4/2011 4 4 2011 4 657 521121 4815465 269 40
2:00:56 4/9/2010 4 9 2010 2 656 521773 4815467 267 40
12:00:42 12/16/2010 12 16 2010 12 654 520122 4815462 271 40
2:00:53 3/26/2008 3 26 2008 2 631 521527 4815466 268 40
12:00:41 4/19/2012 4 19 2012 12 671 520348 4815462 271 40
14:00:53 3/23/2011 3 23 2011 14 657 519815 4815461 272 40
8:00:47 1/3/2010 1 3 2010 8 647 520822 4815464 269 40
10:00:44 12/6/2011 12 6 2011 10 655 520243 4815462 271 40
14:00:41 2/4/2010 2 4 2010 14 646 520277 4815462 271 40
22:00:43 12/21/2010 12 21 2010 22 654 519936 4815461 272 40
18:01:12 4/23/2010 4 23 2010 18 656 521138 4815465 269 40
16:00:41 2/28/2009 2 28 2009 16 635 521074 4815465 269 40
10:00:16 4/6/2008 4 6 2008 10 631 521051 4815465 269 40
12:00:42 3/28/2012 3 28 2012 12 671 519935 4815462 272 40
18:00:54 12/19/2012 12 19 2012 18 674 520123 4815462 271 40
16:00:53 2/24/2012 2 24 2012 16 657 520677 4815464 270 40
2:00:53 3/24/2012 3 24 2012 2 663 520490 4815463 270 40
6:00:55 3/18/2009 3 18 2009 6 641 520846 4815464 269 40
10:00:46 4/2/2009 4 2 2009 10 641 521004 4815465 269 40
0:00:55 3/26/2012 3 26 2012 0 674 519628 4815461 272 40
6:59:30 12/5/2013 12 5 2013 6 657 520518 4815463 270 40
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7:40:48 3/20/2014 3 20 2014 7 657 520730 4815464 270 40
22:00:23 1/14/2013 1 14 2013 22 658 519938 4815462 272 40
20:00:53 2/4/2012 2 4 2012 20 657 521010 4815465 269 40
0:00:24 2/24/2014 2 24 2014 0 916 520731 4815464 270 40
10:00:53 2/20/2011 2 20 2011 10 647 520996 4815465 269 40
6:00:42 12/16/2010 12 16 2010 6 654 520118 4815462 271 40
22:00:54 2/23/2014 2 23 2014 22 916 520733 4815464 270 40
16:00:15 2/13/2010 2 13 2010 16 641 520810 4815464 270 40
4:00:15 3/15/2009 3 15 2009 4 641 520508 4815464 270 40
6:00:47 1/25/2009 1 25 2009 6 635 519925 4815462 272 40
0:00:38 2/21/2014 2 21 2014 0 914 520416 4815463 270 40
12:00:38 2/15/2011 2 15 2011 12 653 520788 4815465 270 40
8:00:53 4/10/2014 4 10 2014 8 679 520650 4815464 270 40
10:00:49 12/16/2010 12 16 2010 10 654 520120 4815463 271 40
14:00:54 1/11/2010 1 11 2010 14 646 520811 4815465 270 40
0:00:49 2/25/2014 2 25 2014 0 909 521515 4815467 268 40
4:00:48 3/19/2013 3 19 2013 4 677 521060 4815466 269 40
4:00:31 3/18/2009 3 18 2009 4 641 520851 4815465 269 40
16:00:44 4/6/2011 4 6 2011 16 667 520398 4815464 271 40
16:00:43 2/14/2014 2 14 2014 16 671 520823 4815465 269 40
16:00:37 3/17/2011 3 17 2011 16 653 519887 4815462 272 40
8:00:54 4/14/2012 4 14 2012 8 657 520544 4815464 270 40
0:00:53 12/7/2013 12 7 2013 0 671 521066 4815466 269 40
18:01:08 3/16/2009 3 16 2009 18 638 521269 4815467 268 40
10:00:55 4/4/2010 4 4 2010 10 643 520276 4815464 271 40
18:00:53 3/31/2009 3 31 2009 18 637 520356 4815464 271 40
0:01:04 11/25/2011 11 25 2011 0 655 521504 4815467 268 40
7:14:13 12/9/2013 12 9 2013 7 657 520113 4815463 271 40
12:10:43 12/27/2013 12 27 2013 12 657 520031 4815463 271 40
14:00:43 3/17/2012 3 17 2012 14 658 520069 4815463 271 40
22:00:23 12/25/2010 12 25 2010 22 655 519869 4815463 272 40
20:00:53 3/21/2012 3 21 2012 20 665 520046 4815463 271 40
10:00:53 4/20/2012 4 20 2012 10 665 520486 4815464 270 40
22:00:53 3/30/2009 3 30 2009 22 639 520814 4815465 270 40
22:00:55 2/20/2014 2 20 2014 22 914 520419 4815464 270 40
22:00:41 12/16/2013 12 16 2013 22 908 520780 4815465 270 40
8:00:55 1/25/2009 1 25 2009 8 635 519928 4815463 272 40
2:02:18 2/15/2014 2 15 2014 2 914 520572 4815465 270 40
0:00:25 4/4/2011 4 4 2011 0 653 519799 4815463 272 40
8:00:51 11/24/2010 11 24 2010 8 640 520560 4815465 270 40
6:00:42 4/1/2009 4 1 2009 6 641 520217 4815464 271 40
8:00:52 11/24/2010 11 24 2010 8 646 520716 4815465 270 40
6:00:44 1/25/2013 1 25 2013 6 671 519887 4815463 272 40
6:00:21 1/8/2009 1 8 2009 6 632 521210 4815467 269 40
10:00:42 5/5/2010 5 5 2010 10 656 520548 4815465 270 40
2:00:41 2/9/2013 2 9 2013 2 665 520237 4815464 271 40
18:00:53 12/5/2010 12 5 2010 18 653 520562 4815465 270 40
8:00:34 12/16/2010 12 16 2010 8 654 520119 4815464 271 40
2:00:50 4/9/2012 4 9 2012 2 665 520878 4815466 269 40
18:00:53 3/3/2011 3 3 2011 18 647 521152 4815467 269 40
14:00:41 2/15/2013 2 15 2013 14 671 520582 4815465 270 40
18:00:48 12/21/2010 12 21 2010 18 641 520004 4815464 272 40
12:00:13 2/5/2009 2 5 2009 12 635 520667 4815466 270 40
8:00:56 2/18/2011 2 18 2011 8 647 521034 4815467 269 40
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14:00:35 12/1/2011 12 1 2011 14 655 519793 4815463 272 40
18:00:26 3/27/2012 3 27 2012 18 679 520036 4815464 271 40
10:00:48 4/10/2010 4 10 2010 10 653 520490 4815465 270 40
16:00:42 12/16/2010 12 16 2010 16 646 520939 4815467 269 40
4:00:24 2/4/2012 2 4 2012 4 657 521280 4815468 268 40
18:00:23 4/5/2009 4 5 2009 18 641 521072 4815467 269 40
2:01:11 2/25/2014 2 25 2014 2 909 521738 4815469 267 40
6:00:21 3/24/2012 3 24 2012 6 658 520533 4815466 270 40
8:01:23 3/1/2011 3 1 2011 8 646 520745 4815466 270 40
20:00:27 3/18/2013 3 18 2013 20 658 520754 4815466 270 40
6:00:50 4/7/2011 4 7 2011 6 653 520158 4815465 271 40
18:00:54 3/31/2009 3 31 2009 18 641 520215 4815465 271 40
0:00:53 3/11/2011 3 11 2011 0 657 521025 4815467 269 40
2:00:53 12/6/2013 12 6 2013 2 908 520706 4815467 270 40
2:00:56 1/20/2013 1 20 2013 2 675 521333 4815468 268 40
4:00:42 3/24/2012 3 24 2012 4 658 520526 4815466 270 40
0:00:43 2/26/2010 2 26 2010 0 641 521263 4815468 268 40
18:01:11 12/21/2010 12 21 2010 18 654 519929 4815464 272 40
16:00:50 1/27/2013 1 27 2013 16 671 519954 4815465 272 40
2:00:53 4/7/2011 4 7 2011 2 667 520759 4815467 270 40
10:00:44 2/9/2013 2 9 2013 10 657 520494 4815466 270 40
18:00:54 3/8/2014 3 8 2014 18 914 519947 4815465 272 40
6:00:55 12/25/2010 12 25 2010 6 641 519874 4815465 272 40
2:00:26 3/24/2012 3 24 2012 2 658 520529 4815467 270 40
12:00:56 12/20/2010 12 20 2010 12 655 520560 4815467 270 40
6:00:41 4/13/2011 4 13 2011 6 641 520143 4815466 271 40
0:00:38 3/30/2012 3 30 2012 0 671 521001 4815468 269 40
14:00:24 1/24/2013 1 24 2013 14 675 520798 4815468 270 40
8:00:11 3/26/2008 3 26 2008 8 631 520982 4815468 269 40
10:00:24 4/9/2010 4 9 2010 10 646 520985 4815468 269 40
0:00:26 3/24/2012 3 24 2012 0 658 520349 4815466 271 40
6:00:49 3/9/2010 3 9 2010 6 646 521145 4815469 269 40
2:00:47 1/13/2014 1 13 2014 2 658 519523 4815464 273 40
12:00:48 1/24/2013 1 24 2013 12 675 520798 4815468 270 40
0:00:48 1/25/2009 1 25 2009 0 635 519932 4815465 272 40
12:00:41 2/18/2009 2 18 2009 12 635 521137 4815469 269 40
2:00:54 12/17/2010 12 17 2010 2 655 520245 4815466 271 40
18:00:39 11/30/2011 11 30 2011 18 655 519760 4815465 272 40
8:00:42 4/7/2011 4 7 2011 8 653 520159 4815466 271 40
18:00:40 12/25/2010 12 25 2010 18 654 519868 4815465 272 40
14:00:43 2/7/2010 2 7 2010 14 646 520633 4815468 270 40
12:01:45 12/4/2010 12 4 2010 12 801 520337 4815467 271 40
4:00:58 4/7/2011 4 7 2011 4 647 520289 4815467 271 40
22:02:55 3/31/2009 3 31 2009 22 637 520360 4815467 271 40
8:00:41 3/23/2011 3 23 2011 8 657 520938 4815469 269 40
22:00:47 2/18/2012 2 18 2012 22 657 520837 4815469 269 40
6:00:41 12/21/2010 12 21 2010 6 653 519938 4815466 272 40
0:00:48 2/9/2013 2 9 2013 0 665 520240 4815467 271 40
6:00:53 1/16/2011 1 16 2011 6 653 519848 4815466 272 40
16:00:26 2/19/2011 2 19 2011 16 653 520567 4815468 270 40
4:00:15 12/6/2013 12 6 2013 4 908 520706 4815469 270 40
0:00:53 1/8/2009 1 8 2009 0 632 521268 4815470 268 40
0:00:47 3/26/2008 3 26 2008 0 637 521395 4815471 268 40
2:00:55 3/16/2013 3 16 2013 2 671 520936 4815470 269 40
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2:00:44 2/2/2013 2 2 2013 2 657 521322 4815471 268 40
14:00:41 3/17/2011 3 17 2011 14 641 519872 4815466 272 40
12:00:38 2/5/2012 2 5 2012 12 657 521075 4815470 269 40
22:00:49 3/18/2013 3 18 2013 22 658 520747 4815469 270 40
18:00:41 2/26/2009 2 26 2009 18 634 520838 4815470 269 40
14:00:25 2/6/2013 2 6 2013 14 658 520942 4815470 269 40
4:00:56 12/16/2013 12 16 2013 4 908 520895 4815470 269 40
22:00:51 12/21/2010 12 21 2010 22 641 520003 4815467 272 40
20:00:26 1/14/2013 1 14 2013 20 658 519936 4815467 272 40
16:00:53 3/9/2011 3 9 2011 16 641 519905 4815467 272 40
22:00:48 3/25/2008 3 25 2008 22 637 521395 4815472 268 40
2:00:56 4/13/2011 4 13 2011 2 641 520140 4815468 271 40
18:00:50 12/20/2010 12 20 2010 18 655 520236 4815468 271 40
16:00:41 1/6/2011 1 6 2011 16 653 521130 4815471 269 40
2:00:59 2/24/2014 2 24 2014 2 916 520727 4815470 270 40
8:00:54 2/15/2013 2 15 2013 8 671 521018 4815471 269 40
8:00:49 4/12/2010 4 12 2010 8 657 520734 4815470 270 40
4:00:42 2/18/2011 2 18 2011 4 647 521032 4815471 269 40
8:00:55 3/22/2012 3 22 2012 8 665 520366 4815469 271 40
16:00:53 3/14/2013 3 14 2013 16 671 520257 4815469 271 40
0:00:54 12/22/2010 12 22 2010 0 654 519907 4815468 272 40
4:00:24 4/13/2011 4 13 2011 4 641 520142 4815468 271 40
8:00:56 1/6/2011 1 6 2011 8 653 519684 4815467 272 40
23:48:56 3/2/2013 3 2 2013 23 641 520370 4815469 271 40
22:01:11 1/14/2013 1 14 2013 22 675 521278 4815472 268 40
22:01:24 3/27/2012 3 27 2012 22 665 520331 4815469 271 40
16:00:42 4/6/2011 4 6 2011 16 647 520252 4815469 271 40
8:00:48 12/25/2010 12 25 2010 8 641 519880 4815468 272 40
10:01:17 5/7/2009 5 7 2009 10 640 520021 4815468 271 40
18:00:53 1/27/2013 1 27 2013 18 671 519829 4815468 272 40
8:00:43 12/15/2010 12 15 2010 8 650 521074 4815471 269 40
16:01:24 3/15/2013 3 15 2013 16 671 520267 4815469 271 40
6:00:53 3/24/2012 3 24 2012 6 663 520490 4815470 270 40
4:00:44 3/27/2009 3 27 2009 4 643 520755 4815471 270 40
10:01:11 12/17/2010 12 17 2010 10 646 520600 4815470 270 40
4:00:54 1/6/2011 1 6 2011 4 653 519661 4815467 272 40
8:00:42 2/19/2013 2 19 2013 8 658 520101 4815469 271 40
20:01:01 2/18/2013 2 18 2013 20 671 519916 4815468 272 40
10:00:54 2/6/2013 2 6 2013 10 657 521005 4815472 269 40
16:00:54 3/29/2014 3 29 2014 16 914 520142 4815469 271 40
2:00:33 3/27/2009 3 27 2009 2 643 520751 4815471 270 40
14:00:44 1/22/2012 1 22 2012 14 658 519967 4815469 272 40
12:00:43 3/7/2009 3 7 2009 12 635 520314 4815470 271 40
6:00:47 3/28/2009 3 28 2009 6 640 521056 4815472 269 40
10:00:53 1/26/2010 1 26 2010 10 646 520885 4815472 269 40
8:00:55 2/18/2014 2 18 2014 8 671 521220 4815473 268 40
0:05:12 1/7/2013 1 7 2013 0 641 520250 4815470 271 40
6:00:42 2/18/2011 2 18 2011 6 647 521032 4815472 269 40
18:00:48 2/19/2009 2 19 2009 18 635 520417 4815470 270 40
14:00:53 4/14/2008 4 14 2008 14 634 520516 4815471 270 40
2:00:53 2/17/2012 2 17 2012 2 657 520743 4815472 270 40
0:00:41 3/30/2014 3 30 2014 0 679 520759 4815472 270 40
18:00:48 12/20/2010 12 20 2010 18 653 520246 4815470 271 40
0:00:48 4/6/2008 4 6 2008 0 631 521174 4815473 269 40
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18:00:48 3/14/2013 3 14 2013 18 679 520297 4815470 271 40
18:00:26 1/24/2009 1 24 2009 18 635 519936 4815469 272 40
20:00:41 2/18/2012 2 18 2012 20 657 520837 4815472 269 40
8:00:54 1/16/2011 1 16 2011 8 653 520005 4815470 272 40
0:00:25 4/1/2009 4 1 2009 0 637 520360 4815471 271 40
0:00:47 1/28/2013 1 28 2013 0 671 519775 4815469 272 40
8:00:23 5/1/2011 5 1 2011 8 657 521004 4815473 269 40
0:00:20 3/26/2008 3 26 2008 0 631 521640 4815475 267 40
2:00:48 4/4/2009 4 4 2009 2 639 521091 4815473 269 40
18:00:42 2/27/2011 2 27 2011 18 641 521289 4815474 268 40
8:00:21 2/8/2013 2 8 2013 8 658 520796 4815472 270 40
12:00:42 3/27/2012 3 27 2012 12 665 520534 4815472 270 40
22:00:27 3/14/2009 3 14 2009 22 635 520660 4815472 270 40
14:00:47 1/6/2011 1 6 2011 14 653 521135 4815474 269 40
12:00:55 3/28/2012 3 28 2012 12 665 519944 4815470 272 40
22:00:54 4/3/2009 4 3 2009 22 641 520757 4815473 270 40
4:01:12 3/30/2014 3 30 2014 4 917 521144 4815474 269 40
12:00:53 4/18/2011 4 18 2011 12 657 520489 4815472 270 40
4:00:41 4/6/2008 4 6 2008 4 631 521178 4815474 269 40
8:00:58 12/21/2010 12 21 2010 8 653 519937 4815470 272 40
4:00:53 3/23/2012 3 23 2012 4 672 519869 4815470 272 40
8:00:55 11/24/2010 11 24 2010 8 657 520510 4815472 270 40
2:00:12 1/8/2009 1 8 2009 2 632 521214 4815474 268 40
8:00:55 2/3/2013 2 3 2013 8 671 519967 4815471 272 40
10:00:41 4/4/2010 4 4 2010 10 647 520241 4815472 271 40
8:00:47 4/21/2012 4 21 2012 8 657 520148 4815471 271 40
8:00:47 3/1/2011 3 1 2011 8 654 520721 4815473 270 40
0:00:15 3/28/2012 3 28 2012 0 665 520335 4815472 271 40
8:00:25 2/9/2013 2 9 2013 8 658 520327 4815472 271 40
8:00:54 3/31/2014 3 31 2014 8 914 520674 4815473 270 40
22:00:54 3/25/2008 3 25 2008 22 631 521634 4815476 267 40
22:00:39 12/16/2010 12 16 2010 22 655 520231 4815472 271 40
8:00:52 3/30/2012 3 30 2012 8 665 520872 4815474 269 40
8:00:39 12/17/2010 12 17 2010 8 654 520243 4815472 271 40
22:00:44 2/8/2013 2 8 2013 22 665 520231 4815472 271 40
18:00:56 3/27/2011 3 27 2011 18 650 521126 4815475 269 40
14:00:17 1/9/2009 1 9 2009 14 634 520601 4815473 270 40
12:00:53 12/30/2010 12 30 2010 12 653 520364 4815473 271 40
14:00:48 3/29/2012 3 29 2012 14 674 520529 4815473 270 40
0:00:43 4/4/2009 4 4 2009 0 641 520751 4815474 270 40
22:00:53 3/24/2011 3 24 2011 22 641 520726 4815474 270 40
22:00:53 12/5/2013 12 5 2013 22 908 520720 4815474 270 40
6:00:47 4/6/2008 4 6 2008 6 631 521178 4815475 269 40
10:00:55 12/20/2010 12 20 2010 10 654 520538 4815473 270 40
14:00:41 12/20/2010 12 20 2010 14 655 520554 4815474 270 40
0:00:42 3/28/2009 3 28 2009 0 641 521308 4815476 268 40
0:00:14 3/18/2009 3 18 2009 0 641 520846 4815475 269 40
10:00:47 2/8/2013 2 8 2013 10 658 520784 4815474 270 40
8:00:49 4/4/2010 4 4 2010 8 647 520248 4815473 271 40
8:00:47 3/28/2009 3 28 2009 8 639 520751 4815474 270 40
18:00:55 12/16/2010 12 16 2010 18 655 520232 4815473 271 40
18:01:06 3/3/2012 3 3 2012 18 641 520872 4815475 269 40
2:00:56 3/25/2011 3 25 2011 2 657 520745 4815475 270 40
10:00:54 3/26/2008 3 26 2008 10 637 520886 4815475 269 40
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14:00:47 4/6/2011 4 6 2011 14 657 520364 4815473 271 40
0:01:24 12/1/2013 12 1 2013 0 914 519474 4815471 273 40
2:00:42 3/26/2008 3 26 2008 2 637 521383 4815477 268 40
8:00:20 3/18/2009 3 18 2009 8 641 520887 4815475 269 40
7:48:47 4/21/2014 4 21 2014 7 657 520329 4815473 271 40
2:00:47 12/18/2010 12 18 2010 2 641 521122 4815476 269 40
0:01:11 3/1/2011 3 1 2011 0 646 520736 4815475 270 40
12:00:48 12/20/2012 12 20 2012 12 674 520264 4815474 271 40
22:00:53 12/9/2013 12 9 2013 22 671 521117 4815476 269 40
2:00:53 1/6/2011 1 6 2011 2 653 519662 4815472 272 40
16:00:41 2/10/2011 2 10 2011 16 653 521092 4815476 269 40
4:00:52 1/13/2012 1 13 2012 4 657 520221 4815474 271 40
8:00:45 12/20/2010 12 20 2010 8 641 520294 4815474 271 40
22:00:53 2/28/2011 2 28 2011 22 646 520735 4815475 270 40
6:00:53 3/29/2008 3 29 2008 6 631 521336 4815477 268 40
10:00:47 12/4/2010 12 4 2010 10 801 520334 4815474 271 40
8:01:12 3/8/2012 3 8 2012 8 657 521158 4815477 269 40
0:00:55 1/22/2011 1 22 2011 0 653 520716 4815476 270 40
6:00:30 3/27/2009 3 27 2009 6 643 520753 4815476 270 40
2:00:55 3/30/2014 3 30 2014 2 679 520769 4815476 270 40
0:00:41 1/7/2012 1 7 2012 0 657 519501 4815472 273 40
0:00:23 4/10/2009 4 10 2009 0 641 521657 4815479 267 40
12:00:52 2/7/2013 2 7 2013 12 671 520739 4815476 270 40
2:00:54 3/28/2009 3 28 2009 2 641 521307 4815478 268 40
16:00:53 4/15/2011 4 15 2011 16 647 520378 4815475 271 40
2:00:56 3/1/2011 3 1 2011 2 646 520731 4815476 270 40
19:15:18 3/12/2014 3 12 2014 19 657 520392 4815475 271 40
6:00:43 12/21/2010 12 21 2010 6 655 520020 4815474 271 40
10:00:53 2/18/2013 2 18 2013 10 665 520819 4815476 269 40
8:00:47 3/30/2012 3 30 2012 8 673 520771 4815476 270 40
8:00:55 12/6/2011 12 6 2011 8 655 520320 4815475 271 40
22:00:54 1/27/2013 1 27 2013 22 671 519815 4815473 272 40
18:00:48 3/15/2013 3 15 2013 18 671 520264 4815475 271 40
4:00:53 3/28/2009 3 28 2009 4 640 521051 4815477 269 40
10:00:54 12/21/2010 12 21 2010 10 653 520016 4815474 271 40
2:00:59 3/10/2011 3 10 2011 2 647 520733 4815477 270 40
16:00:41 3/27/2012 3 27 2012 16 674 519942 4815474 272 40
0:00:27 2/21/2014 2 21 2014 0 909 520449 4815476 270 40
16:00:48 12/7/2010 12 7 2010 16 653 520244 4815475 271 40
10:00:21 3/20/2014 3 20 2014 10 679 520638 4815476 270 40
18:00:54 12/24/2010 12 24 2010 18 655 519916 4815474 272 40
16:00:12 3/14/2013 3 14 2013 16 679 520269 4815475 271 40
2:00:49 12/6/2013 12 6 2013 2 658 520289 4815476 271 40
0:01:07 12/17/2010 12 17 2010 0 655 520236 4815476 271 40
6:00:42 3/15/2011 3 15 2011 6 653 521171 4815479 269 40
0:00:41 3/25/2011 3 25 2011 0 657 520744 4815477 270 40
18:00:45 3/9/2011 3 9 2011 18 657 519862 4815475 272 40
10:56:42 12/20/2012 12 20 2012 10 641 520239 4815476 271 40
10:01:12 2/11/2014 2 11 2014 10 914 520804 4815477 270 40
22:00:54 12/24/2010 12 24 2010 22 655 519918 4815475 272 40
20:00:20 2/22/2014 2 22 2014 20 671 520601 4815477 270 40
18:00:48 12/20/2010 12 20 2010 18 653 520240 4815476 271 40
18:00:44 1/16/2013 1 16 2013 18 658 520271 4815476 271 40
0:00:51 3/4/2011 3 4 2011 0 641 521140 4815479 269 40
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6:00:47 12/17/2010 12 17 2010 6 654 520212 4815476 271 40
4:00:47 4/3/2008 4 3 2008 4 631 521141 4815479 269 40
2:00:56 12/10/2013 12 10 2013 2 671 521076 4815479 269 40
2:00:53 12/21/2010 12 21 2010 2 655 520021 4815475 271 40
18:00:47 12/6/2010 12 6 2010 18 653 520551 4815477 270 40
22:00:49 3/29/2014 3 29 2014 22 679 520755 4815478 270 40
12:00:53 3/11/2009 3 11 2009 12 641 520650 4815477 270 40
10:00:43 4/19/2012 4 19 2012 10 671 520343 4815477 271 40
6:00:41 12/6/2011 12 6 2011 6 655 520349 4815477 271 40
16:00:20 2/8/2010 2 8 2010 16 646 520668 4815478 270 40
18:01:03 12/20/2010 12 20 2010 18 641 520228 4815476 271 40
18:00:50 3/24/2012 3 24 2012 18 675 521157 4815479 269 40
12:00:53 1/15/2011 1 15 2011 12 653 521090 4815479 269 40
10:01:24 2/4/2013 2 4 2013 10 671 521003 4815479 269 40
6:01:17 12/5/2013 12 5 2013 6 908 520797 4815479 270 40
13:17:17 2/14/2014 2 14 2014 13 657 520877 4815479 269 40
18:00:54 4/9/2009 4 9 2009 18 639 521464 4815481 268 40
16:00:26 1/11/2010 1 11 2010 16 646 520809 4815479 270 40
4:00:43 3/18/2012 3 18 2012 4 657 520880 4815479 269 40
22:00:53 3/24/2011 3 24 2011 22 657 520725 4815479 270 40
20:00:53 1/14/2013 1 14 2013 20 675 521278 4815480 268 40
8:00:41 2/10/2011 2 10 2011 8 653 520987 4815480 269 40
14:02:40 11/21/2010 11 21 2010 14 640 520116 4815477 271 40
4:00:44 12/25/2010 12 25 2010 4 641 519893 4815476 272 40
18:00:54 3/19/2009 3 19 2009 18 635 520319 4815478 271 40
14:00:41 12/30/2010 12 30 2010 14 653 520353 4815478 271 40
22:00:56 3/9/2011 3 9 2011 22 657 519845 4815476 272 40
1:35:23 12/18/2012 12 18 2012 1 641 520892 4815479 269 40
22:00:47 4/24/2008 4 24 2008 22 636 521632 4815482 267 40
22:00:53 2/28/2011 2 28 2011 22 647 520763 4815479 270 40
22:00:50 4/9/2009 4 9 2009 22 641 521657 4815482 267 40
6:00:47 4/3/2008 4 3 2008 6 631 521138 4815480 269 40
0:00:30 3/31/2009 3 31 2009 0 639 520816 4815479 269 40
12:00:21 4/20/2010 4 20 2010 12 657 520001 4815477 272 40
10:00:12 3/14/2009 3 14 2009 10 641 520706 4815479 270 40
18:02:24 12/24/2010 12 24 2010 18 641 519911 4815477 272 40
16:00:25 12/15/2010 12 15 2010 16 650 520323 4815478 271 40
12:00:56 4/5/2008 4 5 2008 12 636 521032 4815480 269 40
2:00:43 12/25/2010 12 25 2010 2 641 519909 4815477 272 40
10:00:49 5/9/2011 5 9 2011 10 665 520194 4815478 271 40
2:00:48 1/22/2011 1 22 2011 2 653 520716 4815479 270 40
2:00:56 3/30/2012 3 30 2012 2 674 521411 4815482 268 40
16:00:54 12/15/2010 12 15 2010 16 654 520065 4815478 271 40
12:01:11 12/4/2010 12 4 2010 12 654 520282 4815478 271 40
8:00:55 12/2/2011 12 2 2011 8 655 520153 4815478 271 40
2:00:48 12/6/2011 12 6 2011 2 655 520351 4815478 271 40
22:00:48 12/19/2010 12 19 2010 22 646 521330 4815482 268 40
8:02:14 3/29/2008 3 29 2008 8 631 521135 4815481 269 40
14:00:56 5/1/2011 5 1 2011 14 657 520602 4815479 270 40
22:00:54 3/17/2012 3 17 2012 22 665 520337 4815479 271 40
4:00:53 3/14/2013 3 14 2013 4 671 520840 4815480 269 40
8:00:49 3/5/2010 3 5 2010 8 646 520885 4815480 269 40
14:00:49 2/5/2012 2 5 2012 14 657 521018 4815481 269 40
22:00:23 1/24/2009 1 24 2009 22 635 519940 4815478 272 40
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2:00:48 4/6/2008 4 6 2008 2 631 521176 4815482 269 40
8:01:12 3/12/2013 3 12 2013 8 658 520860 4815481 269 40
12:01:41 5/2/2013 5 2 2013 12 657 520113 4815478 271 40
22:00:54 4/5/2008 4 5 2008 22 636 521178 4815482 269 40
6:00:37 4/7/2011 4 7 2011 6 647 520285 4815479 271 40
0:00:48 4/7/2011 4 7 2011 0 667 520779 4815481 270 40
10:00:55 12/6/2010 12 6 2010 10 653 520356 4815479 271 40
18:00:48 2/28/2011 2 28 2011 18 639 521406 4815483 268 40
6:00:31 3/18/2012 3 18 2012 6 657 520884 4815481 269 40
18:00:41 2/22/2011 2 22 2011 18 641 520876 4815481 269 40
22:00:43 2/20/2014 2 20 2014 22 909 520450 4815480 270 40
16:01:12 4/9/2009 4 9 2009 16 641 521284 4815483 268 40
20:00:54 1/27/2013 1 27 2013 20 671 519814 4815478 272 40
8:00:12 4/5/2010 4 5 2010 8 657 520675 4815481 270 40
17:05:09 2/19/2013 2 19 2013 17 641 520613 4815481 270 40
14:00:41 3/7/2009 3 7 2009 14 634 520240 4815480 271 40
4:00:53 3/19/2014 3 19 2014 4 909 521025 4815482 269 40
2:00:53 3/28/2008 3 28 2008 2 637 520822 4815481 269 40
18:00:49 12/20/2010 12 20 2010 18 641 520230 4815480 271 40
12:00:48 4/4/2010 4 4 2010 12 643 520340 4815480 271 40
8:00:53 1/29/2009 1 29 2009 8 634 520879 4815482 269 40
4:00:47 3/16/2013 3 16 2013 4 671 520857 4815482 269 40
14:00:41 2/28/2012 2 28 2012 14 657 520812 4815482 270 40
16:00:32 11/21/2010 11 21 2010 16 640 520115 4815480 271 40
6:00:20 3/26/2012 3 26 2012 6 665 520702 4815481 270 40
8:00:41 2/5/2013 2 5 2013 8 658 521213 4815483 269 40
20:00:43 3/23/2012 3 23 2012 20 658 520059 4815480 271 40
0:01:05 12/18/2010 12 18 2010 0 641 521123 4815483 269 40
10:00:22 4/13/2011 4 13 2011 10 641 519868 4815479 272 40
4:00:44 3/29/2008 3 29 2008 4 631 521332 4815484 268 40
8:00:41 1/7/2011 1 7 2011 8 653 521081 4815483 269 40
12:26:54 2/12/2013 2 12 2013 12 641 521110 4815483 269 40
16:00:47 4/1/2009 4 1 2009 16 647 521130 4815483 269 40
6:00:55 3/19/2014 3 19 2014 6 909 521017 4815483 269     40
10:00:50        2/18/2010       2       18      2010    10      641     520354  4815481 271     40
18:00:54        12/30/2010      12      30      2010    18      657     520309  4815481 271     40
8:00:54 1/6/2011        1       6       2011    8       639     520589  4815482 270     40
18:00:53        2/16/2011       2       16      2011    18      641     520551  4815482 270     40
22:00:55        12/24/2010      12      24      2010    22      641     519909  4815480 272     40
0:00:36 12/21/2010      12      21      2010    0       655     520020  4815480 271     40
12:00:50        2/20/2013       2       20      2013    12      658     520350  4815481 271     40
13:14:18        3/12/2014       3       12      2014    13      657     520429  4815482 270     40
12:00:54        12/20/2010      12      20      2010    12      653     520537  4815482 270     40
4:00:54 1/16/2011       1       16      2011    4       653     519891  4815480 272     40
12:00:17        3/27/2008       3       27      2008    12      637     520715  4815483 270     40
16:00:47        3/22/2012       3       22      2012    16      665     520497  4815482 270     40
4:00:53 12/21/2010      12      21      2010    4       655     520021  4815481 271     40
18:00:23        3/11/2011       3       11      2011    18      657     520977  4815483 269     40
6:00:42 1/6/2011        1       6       2011    6       653     519691  4815480 272     40
12:00:50        4/19/2012       4       19      2012    12      665     520339  4815481 271     40
0:00:37 2/19/2009       2       19      2009    0       635     521040  4815484 269     40
16:00:47        12/16/2010      12      16      2010    16      641     520098  4815481 271     40
18:00:22        4/18/2011       4       18      2011    18      657     521128  4815484 269     40
10:00:48        2/18/2013       2       18      2013    10      658     520759  4815483 270     40
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12:00:48        1/17/2013       1       17      2013    12      658     520313  4815482 271     40
8:00:41 1/18/2012       1       18      2012    8       658     520954  4815484 269     40
10:00:55        3/6/2014        3       6       2014    10      914     520359  4815482 271     40
6:00:33 3/31/2014       3       31      2014    6       914     520816  4815484 269     40
8:00:56 2/12/2014       2       12      2014    8       914     520368  4815482 271     40
12:00:47        1/6/2011        1       6       2011    12      653     521132  4815485 269     40
12:00:54        3/29/2012       3       29      2012    12      674     520529  4815483 270     40
18:00:47        2/20/2010       2       20      2010    18      641     520997  4815484 269     40
0:00:54 12/10/2013      12      10      2013    0       671     521099  4815485 269     40
12:00:41        11/21/2010      11      21      2010    12      640     520115  4815482 271     40
4:00:43 3/26/2012       3       26      2012    4       665     520694  4815484 270     40
18:00:53        3/30/2009       3       30      2009    18      640     521094  4815485 269     40
10:00:54        2/21/2013       2       21      2013    10      671     520366  4815483 271     40
8:00:56 2/24/2010       2       24      2010    8       641     520954  4815485 269     40
22:00:48        3/3/2011        3       3       2011    22      641     521143  4815485 269     40
18:00:56        3/3/2011        3       3       2011    18      641     521137  4815485 269     40
6:00:56 3/3/2009        3       3       2009    6       634     520441  4815483 270     40
12:40:56        1/5/2014        1       5       2014    12      657     520063  4815482 271     40
14:00:47        12/15/2010      12      15      2010    14      650     520322  4815483 271     40
10:00:56        3/27/2008       3       27      2008    10      637     520707  4815484 270     40
6:06:41 1/7/2013        1       7       2013    6       641     520261  4815483 271     40
16:00:42        12/25/2010      12      25      2010    16      654     519889  4815482 272     40
12:01:18        1/15/2011       1       15      2011    12      655     521117  4815486 269     40
6:00:53 1/28/2013       1       28      2013    6       671     519811  4815482 272     40
10:00:42        11/21/2010      11      21      2010    10      640     520118  4815483 271     40
16:00:15        12/23/2011      12      23      2011    16      657     520394  4815483 271     40
8:00:26 3/1/2009        3       1       2009    8       635     520891  4815485 269     40
12:00:29        1/11/2010       1       11      2010    12      646     520826  4815485 269     40
18:00:42        4/6/2011        4       6       2011    18      653     520045  4815482 271     40
6:00:57 3/14/2013       3       14      2013    6       671     520838  4815485 269     40
0:00:53 12/6/2013       12      6       2013    0       908     520705  4815485 270     40
17:17:12        2/22/2013       2       22      2013    17      641     520909  4815485 269     40
18:00:18        4/9/2009        4       9       2009    18      643     521455  4815487 268     40
10:00:45        3/7/2009        3       7       2009    10      634     520565  4815484 270     40
18:00:32        1/30/2010       1       30      2010    18      646     520348  4815484 271     40
10:00:20        4/10/2010       4       10      2010    10      657     520148  4815483 271     40
12:00:53        2/28/2009       2       28      2009    12      634     521146  4815486 269     40
14:00:53        12/7/2010       12      7       2010    14      653     520244  4815483 271     40
7:29:48 4/16/2014       4       16      2014    7       657     520411  4815484 271     40
10:00:50        12/21/2010      12      21      2010    10      641     520905  4815486 269     40
12:00:49        3/27/2008       3       27      2008    12      631     520691  4815485 270     40
6:00:51 2/22/2014       2       22      2014    6       679     520902  4815486 269     40
10:00:50        1/23/2013       1       23      2013    10      665     520350  4815484 271     40
2:01:29 4/11/2011       4       11      2011    2       647     520892  4815486 269     40
0:00:15 3/28/2008       3       28      2008    0       637     520821  4815486 269     40
0:00:20 12/19/2012      12      19      2012    0       674     520830 4815486 269 40
2:00:54 12/20/2010 12 20 2010 2 646 521228 4815487 268 40
12:00:41 3/29/2014 3 29 2014 12 914 520223 4815484 271 40
10:01:11 1/23/2013 1 23 2013 10 671 520415 4815485 270 40
18:00:49 3/10/2014 3 10 2014 18 909 520628 4815485 270 40
22:00:48 12/17/2010 12 17 2010 22 641 521082 4815487 269 40
5:52:26 2/3/2013 2 3 2013 5 641 519728 4815483 272 40
6:00:53 12/5/2010 12 5 2010 6 801 521395 4815488 268 40
2:00:54 12/17/2010 12 17 2010 2 646 521184 4815487 269 40
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18:01:01 12/12/2010 12 12 2010 18 641 520166 4815484 271 40
10:00:30 1/17/2013 1 17 2013 10 658 520318 4815485 271 40
2:00:53 12/25/2010 12 25 2010 2 655 519907 4815484 272 40
0:00:57 12/25/2010 12 25 2010 0 641 519907 4815484 272 40
12:00:31 1/28/2010 1 28 2010 12 647 521096 4815487 269 40
2:00:53 1/28/2013 1 28 2013 2 671 519806 4815483 272 40
0:00:47 1/25/2009 1 25 2009 0 634 519519 4815483 273 40
18:01:11 3/30/2010 3 30 2010 18 639 521981 4815490 267 40
16:00:44 1/15/2012 1 15 2012 16 658 520326 4815485 271 40
6:00:48 12/17/2010 12 17 2010 6 655 520295 4815485 271 40
0:00:54 12/17/2010 12 17 2010 0 646 521203 4815488 269 40
14:00:53 12/20/2010 12 20 2010 14 653 520532 4815486 270 40
16:00:54 2/16/2010 2 16 2010 16 641 520651 4815486 270 40
14:00:41 4/10/2012 4 10 2012 14 657 519780 4815484 272 40
6:00:48 2/15/2011 2 15 2011 6 653 521269 4815488 268 40
4:00:55 2/15/2011 2 15 2011 4 653 521272 4815488 268 40
14:00:50 4/20/2010 4 20 2010 14 657 519934 4815484 272 40
0:00:44 4/1/2009 4 1 2009 0 641 520219 4815485 271 40
6:00:53 3/16/2013 3 16 2013 6 671 520854 4815487 269 40
8:00:48 3/18/2011 3 18 2011 8 659 520640 4815486 270 40
2:00:49 4/6/2008 4 6 2008 2 636 521148 4815488 269 40
8:00:31 1/25/2013 1 25 2013 8 671 519904 4815484 272 40
5:26:47 12/28/2012 12 28 2012 5 641 520299 4815486 271 40
2:00:54 3/6/2014 3 6 2014 2 909 521451 4815489 268 40
18:00:53 12/20/2010 12 20 2010 18 654 520221 4815485 271 40
0:00:48 3/18/2012 3 18 2012 0 665 520334 4815486 271 40
20:00:25 3/5/2012 3 5 2012 20 658 521153 4815489 269 40
0:00:56 4/21/2009 4 21 2009 0 639 520735 4815487 270 40
18:00:29 4/18/2011 4 18 2011 18 657 521452 4815490 268 40
23:17:56 2/22/2013 2 22 2013 23 641 521272 4815489 268 40
8:00:54 1/16/2011 1 16 2011 8 655 519997 4815485 272 40
14:00:48 1/12/2011 1 12 2011 14 653 520277 4815486 271 40
18:00:51 4/25/2008 4 25 2008 18 636 520706 4815488 270 40
6:00:53 3/28/2008 3 28 2008 6 637 520821 4815488 269 40
16:00:47 3/29/2009 3 29 2009 16 647 521095 4815489 269 40
12:00:43 12/20/2010 12 20 2010 12 654 520523 4815487 270 40
8:00:53 1/28/2013 1 28 2013 8 671 519812 4815485 272 40
23:28:55 1/27/2013 1 27 2013 23 641 519505 4815484 273 40
6:00:56 3/25/2009 3 25 2009 6 646 520836 4815488 269 40
0:00:53 3/30/2010 3 30 2010 0 650 521477 4815490 268 40
4:00:42 12/5/2010 12 5 2010 4 801 521401 4815490 268 40
14:00:49 12/20/2010 12 20 2010 14 641 520538 4815487 270 40
22:56:42 1/18/2013 1 18 2013 22 641 519356 4815484 273 40
14:00:24 12/16/2010 12 16 2010 14 641 520092 4815486 271 40
10:01:12 12/20/2010 12 20 2010 10 641 520527 4815487 270 40
10:00:55 12/20/2010 12 20 2010 10 653 520530 4815488 270 40
0:00:48 12/17/2013 12 17 2013 0 908 520802 4815489 270 40
16:00:29 4/9/2010 4 9 2010 16 647 520774 4815489 270 40
14:00:54 2/19/2010 2 19 2010 14 641 520317 4815487 271 40
22:00:35 3/16/2009 3 16 2009 22 635 520614 4815488 270 40
10:00:25 4/19/2012 4 19 2012 10 674 520397 4815488 271 40
8:01:11 4/5/2010 4 5 2010 8 643 520693 4815489 270 40
4:01:11 1/28/2013 1 28 2013 4 671 519807 4815486 272 40
2:00:52 12/7/2013 12 7 2013 2 671 521004 4815490 269 40
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6:00:42 3/12/2013 3 12 2013 6 671 521223 4815490 268 40
4:00:48 3/28/2008 3 28 2008 4 637 520821 4815489 269 40
4:00:48 12/4/2010 12 4 2010 4 653 521411 4815491 268 40
6:00:53 4/4/2010 4 4 2010 6 643 520130 4815487 271 40
22:27:26 4/7/2013 4 7 2013 22 657 521126 4815490 269 40
4:00:36 3/25/2009 3 25 2009 4 646 520841 4815489 269 40
17:44:24 1/1/2013 1 1 2013 17 641 520322 4815488 271 40
16:00:53 3/27/2009 3 27 2009 16 646 520368 4815488 271 40
6:02:20 3/19/2013 3 19 2013 6 677 521053 4815490 269 40
0:00:36 3/14/2013 3 14 2013 0 679 521567 4815492 268 40
10:00:53 3/8/2014 3 8 2014 10 914 520707 4815489 270 40
18:01:14 5/23/2010 5 23 2010 18 639 521940 4815493 267 40
14:00:43 12/20/2010 12 20 2010 14 654 520526 4815489 270 40
23:06:12 1/21/2013 1 21 2013 23 641 519311 4815485 273 40
14:00:54 1/22/2013 1 22 2013 14 675 520603 4815489 270 40
12:00:51 4/6/2011 4 6 2011 12 657 520381 4815488 271 40
16:00:45 12/30/2010 12 30 2010 16 657 520321 4815488 271 40
8:00:20 4/6/2008 4 6 2008 8 636 521040 4815491 269 40
18:00:54 3/16/2009 3 16 2009 18 641 521323 4815491 268 40
14:00:55 2/8/2013 2 8 2013 14 665 520369 4815489 271 40
4:00:24 4/6/2008 4 6 2008 4 636 521159 4815491 269 40
6:00:43 3/1/2009 3 1 2009 6 635 520886 4815490 269 40
0:00:48 3/28/2008 3 28 2008 0 631 520818 4815490 269 40
10:01:12 2/6/2013 2 6 2013 10 671 521075 4815491 269 40
10:00:53 2/2/2011 2 2 2011 10 653 521052 4815491 269 40
2:00:55 3/13/2011 3 13 2011 2 641 521569 4815492 268 40
12:01:40 12/24/2013 12 24 2013 12 657 520677 4815490 270 40
20:00:36 2/19/2012 2 19 2012 20 657 520824 4815490 269 40
14:00:54 3/29/2014 3 29 2014 14 914 520224 4815488 271 40
12:00:33 2/20/2013 2 20 2013 12 665 520267 4815489 271 40
16:00:44 1/24/2013 1 24 2013 16 675 521107 4815491 269 40
12:00:56 3/6/2011 3 6 2011 12 647 520715 4815490 270 40
12:00:54 4/17/2010 4 17 2010 12 643 519949 4815488 272 40
6:00:25 2/9/2013 2 9 2013 6 665 520343 4815489 271 40
4:00:59 1/24/2013 1 24 2013 4 658 519523 4815487 273 40
18:00:53 12/24/2010 12 24 2010 18 655 519927 4815488 272 40
4:00:19 12/17/2010 12 17 2010 4 655 520286 4815489 271 40
10:00:35 2/12/2013 2 12 2013 10 658 520796 4815491 270 40
16:00:47 12/24/2010 12 24 2010 16 655 520017 4815488 271 40
0:00:32 12/22/2010 12 22 2010 0 641 520082 4815489 271 40
22:00:26 2/28/2011 2 28 2011 22 638 520692 4815491 270 40
22:00:44 3/27/2009 3 27 2009 22 641 521328 4815493 268 40
14:00:26 2/5/2013 2 5 2013 14 658 521040 4815492 269 40
2:00:23 12/16/2013 12 16 2013 2 908 520798 4815491 270 40
22:00:54 2/18/2009 2 18 2009 22 635 521044 4815492 269 40
18:00:48 3/29/2012 3 29 2012 18 672 521222 4815493 268 40
22:00:24 12/6/2013 12 6 2013 22 908 520793 4815491 270 40
6:00:47 3/28/2008 3 28 2008 6 631 520815 4815491 269 40
4:00:53 2/11/2014 2 11 2014 4 914 520816 4815492 269 40
10:00:54 12/4/2010 12 4 2010 10 653 520339 4815490 271 40
12:00:43 1/18/2012 1 18 2012 12 658 520147 4815490 271 40
10:00:53 12/4/2010 12 4 2010 10 654 520334 4815490 271 40
8:00:48 3/26/2008 3 26 2008 8 637 520969 4815492 269 40
6:00:50 4/6/2008 4 6 2008 6 636 521156 4815493 269 40
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22:00:53 3/22/2012 3 22 2012 22 663 521159 4815493 269 40
16:01:06 1/30/2013 1 30 2013 16 671 519711 4815489 272 40
4:00:56 3/31/2014 3 31 2014 4 914 520817 4815492 269 40
14:00:53 12/5/2010 12 5 2010 14 646 520789 4815492 270 40
2:00:35 3/1/2009 3 1 2009 2 635 520894 4815492 269 40
2:01:12 4/9/2010 4 9 2010 2 647 521710 4815495 267 40
12:00:16 2/11/2009 2 11 2009 12 635 520835 4815492 269 40
22:00:12 3/31/2009 3 31 2009 22 641 520229 4815490 271 40
4:00:54 3/18/2013 3 18 2013 4 677 521089 4815493 269 40
2:00:48 3/15/2013 3 15 2013 2 671 520282 4815491 271 40
0:00:47 3/1/2011 3 1 2011 0 638 520694 4815492 270 40
4:00:44 3/1/2009 3 1 2009 4 635 520884 4815493 269 40
8:00:25 3/27/2011 3 27 2011 8 665 520884 4815493 269 40
20:01:18 3/22/2012 3 22 2012 20 663 521121 4815493 269 40
10:00:48 2/6/2013 2 6 2013 10 665 521008 4815493 269 40
7:07:55 4/10/2014 4 10 2014 7 657 520484 4815492 270 40
8:00:49 12/17/2010 12 17 2010 8 655 520295 4815491 271 40
0:00:47 3/28/2009 3 28 2009 0 646 521000 4815493 269 40
2:00:53 12/22/2010 12 22 2010 2 641 520019 4815490 271 40
4:00:52 12/25/2010 12 25 2010 4 655 519903 4815490 272 40
14:00:48 2/9/2009 2 9 2009 14 635 520400 4815492 271 40
6:00:53 12/20/2010 12 20 2010 6 641 520288 4815491 271 40
6:00:41 2/9/2013 2 9 2013 6 658 520325 4815491 271 40
6:00:47 1/16/2011 1 16 2011 6 655 519986 4815490 272 40
8:00:54 2/9/2013 2 9 2013 8 665 520347 4815492 271 40
4:00:55 1/16/2011 1 16 2011 4 655 519987 4815491 272 40
14:00:50 12/25/2011 12 25 2011 14 657 520190 4815491 271 40
18:00:45 3/12/2012 3 12 2012 18 665 521188 4815494 269 40
12:00:24 4/1/2014 4 1 2014 12 917 520760 4815493 270 40
18:00:24 4/5/2010 4 5 2010 18 657 520120 4815491 271 40
6:00:57 3/18/2013 3 18 2013 6 677 521088 4815494 269 40
18:00:51 2/28/2011 2 28 2011 18 646 521387 4815495 268 40
20:00:54 3/5/2014 3 5 2014 20 914 521130 4815494 269 40
6:00:38 3/24/2011 3 24 2011 6 657 520900 4815494 269 40
10:00:41 2/20/2011 2 20 2011 10 653 521010 4815494 269 40
2:00:43 12/7/2013 12 7 2013 2 658 520342 4815492 271 40
2:00:54 4/1/2009 4 1 2009 2 641 520224 4815492 271 40
0:00:43 3/6/2009 3 6 2009 0 635 520785 4815494 270 40
22:01:47 4/6/2011 4 6 2011 22 667 520794 4815494 270 40
6:00:52 12/16/2013 12 16 2013 6 908 520982 4815494 269 40
6:00:53 4/16/2008 4 16 2008 6 632 520808 4815494 270 40
16:00:48 3/11/2013 3 11 2013 16 658 520582 4815493 270 40
8:00:47 12/19/2010 12 19 2010 8 641 521121 4815495 269 40
4:00:53 4/16/2008 4 16 2008 4 632 520814 4815494 270 40
2:00:26 3/26/2012 3 26 2012 2 665 520688 4815494 270 40
6:00:35 3/27/2009 3 27 2009 6 646 520834 4815494 269 40
20:00:48 2/18/2013 2 18 2013 20 658 519876 4815491 272 40
12:00:47 2/9/2009 2 9 2009 12 635 520400 4815493 271 40
10:00:56 2/20/2013 2 20 2013 10 665 520578 4815494 270 40
6:00:54 2/8/2013 2 8 2013 6 658 520776 4815494 270 40
0:00:49 4/3/2008 4 3 2008 0 631 521307 4815496 268 40
12:00:49 2/10/2011 2 10 2011 12 653 521084 4815495 269 40
0:00:43 3/28/2012 3 28 2012 0 679 520231 4815493 271 40
4:55:12 2/17/2013 2 17 2013 4 641 521194 4815496 269 40
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22:00:32 3/5/2009 3 5 2009 22 635 520785 4815495 270 40
22:00:42 3/5/2011 3 5 2011 22 655 521152 4815496 269 40
16:00:42 12/25/2011 12 25 2011 16 657 520191 4815494 271 40
18:00:53 2/18/2010 2 18 2010 18 641 520501 4815495 270 40
14:00:42 2/20/2013 2 20 2013 14 658 520332 4815494 271 40
2:00:47 3/27/2009 3 27 2009 2 646 520831 4815496 269 40
12:00:22 4/5/2008 4 5 2008 12 631 521032 4815496 269 40
8:00:30 4/20/2012 4 20 2012 8 665 520481 4815495 270 40
12:00:58 2/19/2010 2 19 2010 12 641 520338 4815494 271 40
16:00:22 2/7/2010 2 7 2010 16 646 520658 4815495 270 40
0:00:19 3/15/2009 3 15 2009 0 641 520530 4815495 270 40
6:30:17 4/29/2014 4 29 2014 6 657 520819 4815496 269 40
4:00:56 3/27/2009 3 27 2009 4 646 520833 4815496 269 40
18:01:16 4/7/2010 4 7 2010 18 656 521463 4815498 268 40
14:00:48 2/2/2010 2 2 2010 14 641 520769 4815496 270 40
18:00:47 4/6/2011 4 6 2011 18 647 520605 4815496 270 40
0:01:21 3/8/2014 3 8 2014 0 914 521625 4815499 267 40
2:00:21 3/6/2009 3 6 2009 2 635 520783 4815496 270 40
8:00:23 11/21/2010 11 21 2010 8 650 520025 4815494 271 40
10:00:24 4/9/2009 4 9 2009 10 639 520999 4815497 269 40
18:01:08 3/25/2008 3 25 2008 18 637 521400 4815498 268 40
22:00:53 3/28/2008 3 28 2008 22 631 521304 4815498 268 40
14:00:47 2/6/2013 2 6 2013 14 665 520878 4815497 269 40
2:00:53 3/1/2011 3 1 2011 2 638 520692 4815496 270 40
22:00:23 3/27/2009 3 27 2009 22 646 520994 4815497 269 40
7:36:56 4/18/2014 4 18 2014 7 657 520390 4815495 271 40
12:00:48 4/17/2010 4 17 2010 12 656 520054 4815494 271 40
22:00:53 3/11/2013 3 11 2013 22 671 520658 4815496 270 40
0:00:55 12/26/2010 12 26 2010 0 654 519849 4815494 272 40
17:00:47 12/21/2012 12 21 2012 17 641 519680 4815494 272 40
2:00:49 12/8/2013 12 8 2013 2 658 520380 4815496 271 40
2:00:55 3/29/2008 3 29 2008 2 631 521304 4815499 268 40
0:00:47 3/30/2009 3 30 2009 0 647 521273 4815499 268 40
8:00:42 3/2/2009 3 2 2009 8 635 520808 4815497 270 40
0:00:48 3/2/2009 3 2 2009 0 635 520811 4815498 270 40
10:00:48 1/16/2011 1 16 2011 10 655 521034 4815498 269 40
4:00:18 3/12/2012 3 12 2012 4 665 521371 4815499 268 40
8:00:53 2/11/2014 2 11 2014 8 914 520805 4815498 270 40
2:00:48 3/28/2008 3 28 2008 2 631 520819 4815498 269 40
2:00:25 12/26/2010 12 26 2010 2 654 519849 4815495 272 40
0:00:27 12/6/2010 12 6 2010 0 653 521410 4815500 268 40
16:00:41 3/13/2013 3 13 2013 16 658 520223 4815496 271 40
0:00:45 3/29/2008 3 29 2008 0 631 521315 4815500 268 40
10:00:47 4/24/2010 4 24 2010 10 657 520280 4815496 271 40
16:57:25 12/20/2012 12 20 2012 16 641 520223 4815496 271 40
0:00:50 1/16/2011 1 16 2011 0 655 519956 4815496 272 40
14:00:50 1/28/2010 1 28 2010 14 647 521070 4815499 269 40
4:00:53 4/2/2009 4 2 2009 4 639 520701 4815498 270 40
22:00:53 3/5/2014 3 5 2014 22 914 521135 4815499 269 40
10:01:23 2/21/2013 2 21 2013 10 657 520354 4815497 271 40
8:00:28 4/5/2010 4 5 2010 8 656 520684 4815498 270 40
16:00:07 12/20/2010 12 20 2010 16 641 520268 4815497 271 40
12:00:41 1/16/2011 1 16 2011 12 655 520741 4815498 270 40
0:15:23 2/25/2014 2 25 2014 0 657 521232 4815500 268 40
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10:00:54 2/2/2010 2 2 2010 10 641 520764 4815498 270 40
16:00:48 3/29/2009 3 29 2009 16 643 521094 4815500 269 40
2:00:47 1/16/2011 1 16 2011 2 655 519955 4815496 272 40
10:00:54 1/3/2010 1 3 2010 10 647 520361 4815497 271 40
4:01:24 12/8/2010 12 8 2010 4 653 521411 4815501 268 40
0:00:41 3/12/2013 3 12 2013 0 671 520664 4815498 270 40
14:00:39 1/3/2010 1 3 2010 14 647 520348 4815497 271 40
12:00:48 12/20/2010 12 20 2010 12 646 520593 4815498 270 40
0:00:17 4/6/2008 4 6 2008 0 636 521135 4815500 269 40
10:00:54 12/25/2011 12 25 2011 10 657 520190 4815497 271 40
4:00:54 12/26/2010 12 26 2010 4 654 519851 4815496 272 40
6:00:48 4/2/2009 4 2 2009 6 637 520656 4815499 270 40
2:00:23 3/28/2008 3 28 2008 2 632 520799 4815499 270 40
4:00:53 3/28/2012 3 28 2012 4 665 520207 4815497 271 40
22:00:54 3/5/2009 3 5 2009 22 634 520814 4815499 270 40
14:00:27 2/8/2013 2 8 2013 14 658 520092 4815497 271 40
6:00:48 12/8/2009 12 8 2009 6 646 520989 4815500 269 40
8:00:48 1/8/2012 1 8 2012 8 657 520267 4815498 271 40
18:00:41 4/4/2008 4 4 2008 18 631 521613 4815502 267 40
5:03:56 1/21/2013 1 21 2013 5 641 519336 4815495 273 40
17:28:14 1/27/2013 1 27 2013 17 641 519810 4815496 272 40
12:00:26 4/11/2010 4 11 2010 12 657 519802 4815496 272 40
14:00:41 2/2/2013 2 2 2013 14 658 519971 4815497 272 40
6:01:18 2/11/2014 2 11 2014 6 914 520812 4815499 270 40
0:00:47 2/14/2014 2 14 2014 0 914 519989 4815497 272 40
0:00:47 3/11/2011 3 11 2011 0 641 521024 4815500 269 40
0:00:53 12/25/2010 12 25 2010 0 655 519907 4815497 272 40
4:00:53 3/24/2011 3 24 2011 4 657 520894 4815500 269 40
21:00:47 4/7/2010 4 7 2010 21 801 521578 4815502 268 40
12:00:54 12/25/2011 12 25 2011 12 657 520195 4815498 271 40
6:00:41 3/1/2011 3 1 2011 6 650 520794 4815500 270 40
8:01:11 12/8/2010 12 8 2010 8 653 521183 4815501 269 40
12:00:46 12/4/2010 12 4 2010 12 653 520323 4815498 271 40
10:00:49 4/5/2010 4 5 2010 10 657 520656 4815499 270 40
18:00:54 1/16/2011 1 16 2011 18 655 520780 4815500 270 40
6:01:14 1/3/2010 1 3 2010 6 640 520715 4815500 270 40
2:00:53 2/14/2014 2 14 2014 2 914 519994 4815498 272 40
4:00:48 4/2/2009 4 2 2009 4 637 520666 4815500 270 40
14:01:12 2/5/2009 2 5 2009 14 635 520635 4815500 270 40
0:00:44 3/12/2011 3 12 2011 0 657 520988 4815501 269 40
4:00:23 4/7/2011 4 7 2011 4 653 520134 4815498 271 40
14:00:53 1/16/2011 1 16 2011 14 655 520737 4815500 270 40
10:01:33 2/24/2010 2 24 2010 10 641 520876 4815501 269 40
12:04:26 12/25/2013 12 25 2013 12 657 520583 4815500 270 40
18:00:54 3/30/2009 3 30 2009 18 639 520845 4815501 269 40
6:00:42 3/2/2009 3 2 2009 6 635 520812 4815501 270 40
2:00:25 12/20/2013 12 20 2013 2 658 520857 4815501 269 40
2:00:42 1/22/2013 1 22 2013 2 663 521301 4815502 268 40
6:00:42 12/8/2010 12 8 2010 6 653 521413 4815503 268 40
22:00:48 12/20/2010 12 20 2010 22 654 520208 4815499 271 40
4:00:43 3/2/2009 3 2 2009 4 635 520810 4815501 270 40
4:00:55 3/1/2011 3 1 2011 4 650 520793 4815501 270 40
2:00:41 3/12/2011 3 12 2011 2 657 520988 4815502 269 40
0:00:54 12/5/2013 12 5 2013 0 914 520814 4815501 270 40
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14:00:53 11/21/2010 11 21 2010 14 646 520040 4815499 271 40
16:00:54 11/21/2010 11 21 2010 16 646 520043 4815499 271 40
0:01:06 3/25/2012 3 25 2012 0 663 521178 4815502 269 40
16:00:54 12/17/2010 12 17 2010 16 655 520010 4815499 271 40
12:00:53 4/27/2011 4 27 2011 12 654 520112 4815499 271 40
6:00:54 12/25/2010 12 25 2010 6 655 519922 4815499 272 40
18:00:53 3/21/2011 3 21 2011 18 647 520938 4815502 269 40
10:00:44 5/12/2008 5 12 2008 10 634 520453 4815500 270 40
16:00:50 4/9/2010 4 9 2010 16 646 520891 4815502 269 40
18:00:53 12/19/2012 12 19 2012 18 674 520205 4815500 271 40
10:00:22 1/8/2010 1 8 2010 10 646 520767 4815501 270 40
16:00:54 2/5/2012 2 5 2012 16 657 521021 4815502 269 40
14:00:42 3/27/2012 3 27 2012 14 672 520217 4815500 271 40
18:00:48 3/29/2009 3 29 2009 18 647 521405 4815503 268 40
12:01:15 1/20/2013 1 20 2013 12 675 521111 4815503 269 40
12:00:53 4/5/2010 4 5 2010 12 643 520649 4815501 270 40
6:00:22 1/22/2013 1 22 2013 6 663 521118 4815503 269 40
8:00:41 3/28/2011 3 28 2011 8 801 520765 4815502 270 40
18:00:54 4/8/2011 4 8 2011 18 657 520013 4815499 271 40
13:14:17 1/15/2014 1 15 2014 13 657 520605 4815501 270 40
18:00:54 3/9/2011 3 9 2011 18 654 519880 4815499 272 40
0:00:24 1/16/2011 1 16 2011 0 653 519923 4815499 272 40
0:00:41 3/1/2011 3 1 2011 0 641 520769 4815502 270 40
10:00:44 4/18/2009 4 18 2009 10 634 520304 4815501 271 40
0:00:54 3/28/2008 3 28 2008 0 632 520812 4815502 270 40
18:00:35 4/1/2012 4 1 2012 18 674 521434 4815504 268 40
4:00:55 1/22/2013 1 22 2013 4 663 521289 4815504 268 40
0:00:59 3/9/2014 3 9 2014 0 909 521117 4815503 269 40
6:00:46 3/1/2011 3 1 2011 6 641 520762 4815502 270 40
12:00:23 4/5/2010 4 5 2010 12 657 520658 4815502 270 40
2:00:20 3/6/2009 3 6 2009 2 634 520815 4815502 269 40
18:00:53 4/1/2009 4 1 2009 18 643 521383 4815504 268 40
6:00:54 3/28/2012 3 28 2012 6 665 520206 4815501 271 40
12:00:54 2/7/2013 2 7 2013 12 665 520726 4815502 270 40
10:00:48 3/2/2009 3 2 2009 10 635 520805 4815503 270 40
22:00:24 3/11/2011 3 11 2011 22 657 520989 4815503 269 40
22:00:53 12/9/2010 12 9 2010 22 801 521317 4815504 268 40
6:00:54 1/8/2012 1 8 2012 6 657 520261 4815501 271 40
12:00:54 4/10/2012 4 10 2012 12 657 519785 4815500 272 40
18:00:50 12/25/2011 12 25 2011 18 657 520093 4815501 271 40
6:00:44 2/21/2013 2 21 2013 6 658 520372 4815502 271 40
2:01:03 4/9/2011 4 9 2011 2 667 520008 4815501 272 40
6:03:48 12/25/2013 12 25 2013 6 657 520812 4815503 270 40
22:00:53 3/1/2009 3 1 2009 22 635 520810 4815503 270 40
18:00:54 3/27/2008 3 27 2008 18 631 521329 4815505 268 40
0:00:48 11/28/2011 11 28 2011 0 655 520889 4815503 269 40
6:00:58 2/21/2013 2 21 2013 6 671 520367 4815502 271 40
0:00:53 3/31/2014 3 31 2014 0 914 520994 4815504 269 40
4:00:40 12/11/2010 12 11 2010 4 653 521276 4815505 268 40
22:00:56 2/28/2011 2 28 2011 22 641 520765 4815503 270 40
20:00:55 12/12/2013 12 12 2013 20 914 520127 4815501 271 40
8:00:41 1/3/2010 1 3 2010 8 640 520715 4815503 270 40
22:00:54 12/19/2012 12 19 2012 22 674 520202 4815502 271 40
12:30:56 4/29/2014 4 29 2014 12 657 520374 4815502 271 40
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4:00:56 11/23/2010 11 23 2010 4 657 520783 4815503 270 40
8:00:54 12/25/2010 12 25 2010 8 655 519929 4815501 272 40
14:00:53 12/20/2010 12 20 2010 14 646 520589 4815503 270 40
0:00:56 3/23/2011 3 23 2011 0 653 521142 4815505 269 40
14:00:41 4/27/2011 4 27 2011 14 654 520101 4815502 271 40
14:00:47 3/7/2014 3 7 2014 14 914 520048 4815502 271 40
18:00:54 12/25/2011 12 25 2011 18 657 520088 4815502 271 40
2:00:47 1/16/2011 1 16 2011 2 653 519922 4815501 272 40
8:00:47 4/2/2009 4 2 2009 8 637 520660 4815503 270 40
6:00:48 3/28/2008 3 28 2008 6 632 520768 4815504 270 40
13:23:44 12/11/2013 12 11 2013 13 657 519995 4815502 272 40
0:00:41 3/31/2009 3 31 2009 0 640 520762 4815504 270 40
22:00:44 3/9/2014 3 9 2014 22 909 521138 4815505 269 40
4:00:46 1/3/2010 1 3 2010 4 640 520760 4815504 270 40
0:00:41 1/17/2011 1 17 2011 0 655 520763 4815504 270 40
22:00:53 2/16/2010 2 16 2010 22 641 520806 4815504 270 40
16:00:42 2/2/2013 2 2 2013 16 658 519962 4815502 272 40
18:00:48 3/27/2008 3 27 2008 18 632 520732 4815504 270 40
12:00:47 2/16/2010 2 16 2010 12 641 520623 4815504 270 40
14:00:20 3/27/2008 3 27 2008 14 631 520840 4815505 269 40
10:01:24 12/8/2010 12 8 2010 10 646 520082 4815502 271 40
8:00:42 2/21/2013 2 21 2013 8 658 520367 4815503 271 40
22:00:25 2/8/2013 2 8 2013 22 658 520195 4815503 271 40
6:00:53 12/26/2010 12 26 2010 6 654 519873 4815502 272 40
10:00:54 4/5/2010 4 5 2010 10 656 520678 4815504 270 40
0:01:25 12/17/2010 12 17 2010 0 641 520361 4815503 271 40
18:00:41 3/16/2011 3 16 2011 18 659 521037 4815506 269 40
4:00:53 3/30/2012 3 30 2012 4 671 521144 4815506 269 40
2:00:54 12/4/2010 12 4 2010 2 653 521412 4815507 268 40
22:00:42 3/24/2012 3 24 2012 22 663 521127 4815506 269 40
18:00:53 3/15/2009 3 15 2009 18 635 521243 4815506 268 40
12:00:54 4/5/2010 4 5 2010 12 656 520676 4815505 270 40
4:00:53 3/26/2012 3 26 2012 4 657 520817 4815505 269 40
18:00:48 3/11/2012 3 11 2012 18 657 521086 4815506 269 40
18:00:43 12/17/2010 12 17 2010 18 641 520806 4815505 270 40
4:00:26 3/11/2013 3 11 2013 4 658 520848 4815505 269 40
20:00:54 2/17/2014 2 17 2014 20 671 521246 4815506 268 40
2:00:12 3/2/2009 3 2 2009 2 635 520799 4815505 270 40
16:00:39 1/28/2010 1 28 2010 16 647 521072 4815506 269 40
18:01:00 4/21/2010 4 21 2010 18 643 520889 4815506 269 40
22:00:51 3/9/2011 3 9 2011 22 654 519870 4815503 272 40
8:00:48 2/21/2013 2 21 2013 8 671 520362 4815504 271 40
2:00:55 3/30/2012 3 30 2012 2 671 521155 4815507 269 40
6:00:41 3/26/2012 3 26 2012 6 657 520822 4815506 269 40
0:00:23 2/9/2013 2 9 2013 0 658 520196 4815504 271 40
18:00:55 12/26/2010 12 26 2010 18 655 519855 4815503 272 40
22:00:36 3/29/2009 3 29 2009 22 647 521274 4815507 268 40
10:00:53 4/3/2014 4 3 2014 10 914 520309 4815504 271 40
4:00:42 3/1/2011 3 1 2011 4 641 520766 4815506 270 40
2:00:42 4/3/2008 4 3 2008 2 631 521297 4815507 268 40
0:00:48 1/17/2012 1 17 2012 0 657 519706 4815503 272 40
4:00:13 12/17/2010 12 17 2010 4 654 520212 4815504 271 40
0:00:54 12/21/2010 12 21 2010 0 654 520189 4815504 271 40
13:10:25 3/11/2014 3 11 2014 13 657 520169 4815504 271 40
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14:00:47 2/16/2010 2 16 2010 14 641 520624 4815505 270 40
23:55:53 2/3/2013 2 3 2013 23 641 521281 4815508 268 40
22:00:35 3/22/2011 3 22 2011 22 653 521146 4815507 269 40
18:00:33 2/5/2012 2 5 2012 18 657 521019 4815507 269 40
10:00:47 4/9/2010 4 9 2010 10 656 520780 4815506 270 40
10:00:54 12/2/2009 12 2 2009 10 638 520331 4815505 271 40
22:00:17 2/17/2014 2 17 2014 22 671 521237 4815508 268 40
4:00:53 4/28/2014 4 28 2014 4 908 521689 4815509 267 40
8:01:05 4/2/2009 4 2 2009 8 639 520704 4815506 270 40
4:00:54 12/5/2013 12 5 2013 4 671 520777 4815506 270 40
8:00:54 2/5/2013 2 5 2013 8 671 521252 4815508 268 40
8:00:51 5/1/2009 5 1 2009 8 639 520462 4815505 270 40
8:00:54 3/16/2012 3 16 2012 8 665 520837 4815507 269 40
2:00:49 3/1/2011 3 1 2011 2 641 520762 4815507 270 40
6:00:48 2/18/2014 2 18 2014 6 671 521245 4815508 268 40
12:00:44 4/9/2010 4 9 2010 12 646 520889 4815507 269 40
22:00:56 4/21/2013 4 21 2013 22 677 520858 4815507 269 40
10:00:54 1/23/2013 1 23 2013 10 658 520320 4815506 271 40
16:00:53 4/5/2010 4 5 2010 16 643 520114 4815505 271 40
10:00:23 4/19/2012 4 19 2012 10 657 520332 4815506 271 40
6:00:54 4/2/2009 4 2 2009 6 639 520699 4815507 270 40
2:00:48 3/28/2012 3 28 2012 2 679 520217 4815506 271 40
0:00:37 3/1/2011 3 1 2011 0 639 520764 4815507 270 40
16:00:27 1/25/2010 1 25 2010 16 647 520852 4815508 269 40
0:00:53 4/22/2013 4 22 2013 0 677 520889 4815508 269 40
4:00:50 12/20/2012 12 20 2012 4 674 520268 4815506 271 40
14:00:53 12/17/2010 12 17 2010 14 646 520624 4815507 270 40
4:00:49 3/28/2008 3 28 2008 4 632 520771 4815508 270 40
4:00:41 3/26/2012 3 26 2012 4 658 520881 4815508 269 40
2:00:48 3/11/2013 3 11 2013 2 658 520847 4815508 269 40
0:00:55 3/1/2011 3 1 2011 0 647 520782 4815508 270 40
18:00:56 2/28/2011 2 28 2011 18 638 521304 4815509 268 40
4:00:42 3/28/2008 3 28 2008 4 631 520813 4815508 270 40
14:00:38 4/11/2010 4 11 2010 14 653 520315 4815506 271 40
8:00:44 4/7/2008 4 7 2008 8 634 520989 4815508 269 40
22:00:54 4/10/2011 4 10 2011 22 647 520893 4815508 269 40
2:00:41 3/23/2011 3 23 2011 2 653 521144 4815509 269 40
18:00:53 3/30/2010 3 30 2010 18 643 521037 4815509 269 40
0:00:31 4/9/2011 4 9 2011 0 647 520008 4815506 272 40
18:00:42 3/10/2011 3 10 2011 18 654 521213 4815509 268 40
10:00:54 1/13/2012 1 13 2012 10 641 520367 4815507 271 40
4:00:47 3/28/2012 3 28 2012 4 679 520214 4815506 271 40
10:00:55 12/22/2011 12 22 2011 10 657 520771 4815508 270 40
6:00:34 12/5/2013 12 5 2013 6 671 520776 4815508 270 40
6:00:42 4/3/2014 4 3 2014 6 914 520308 4815507 271 40
10:00:56 4/5/2010 4 5 2010 10 643 520647 4815508 270 40
10:00:52 12/8/2010 12 8 2010 10 653 520038 4815506 271 40
8:00:47 12/26/2010 12 26 2010 8 654 519877 4815506 272 40
0:00:42 4/13/2011 4 13 2011 0 641 520089 4815506 271 40
10:00:44 5/6/2009 5 6 2009 10 640 520306 4815507 271 40
18:01:49 12/26/2010 12 26 2010 18 641 520111 4815506 271 40
10:00:45 1/15/2011 1 15 2011 10 655 520535 4815508 270 40
16:00:56 4/2/2014 4 2 2014 16 914 520160 4815507 271 40
22:00:54 2/28/2011 2 28 2011 22 639 520760 4815508 270 40
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6:16:43 2/9/2013 2 9 2013 6 641 520326 4815507 271 40
18:01:11 2/13/2011 2 13 2011 18 647 521305 4815510 268 40
18:00:08 3/27/2011 3 27 2011 18 664 521367 4815510 268 40
12:00:48 11/21/2010 11 21 2010 12 650 520028 4815506 271 40
4:00:53 2/18/2014 2 18 2014 4 671 521244 4815510 268 40
6:00:50 4/10/2010 4 10 2010 6 801 521436 4815511 268 40
6:00:53 3/30/2012 3 30 2012 6 671 521140 4815510 269 40
5:10:44 2/21/2013 2 21 2013 5 641 520358 4815508 271 40
10:00:42 4/6/2011 4 6 2011 10 667 520361 4815508 271 40
1:08:53 2/12/2014 2 12 2014 1 657 520272 4815507 271 40
2:01:48 2/18/2014 2 18 2014 2 671 521245 4815510 268 40
2:00:27 2/9/2013 2 9 2013 2 658 520193 4815507 271 40
22:00:55 1/16/2011 1 16 2011 22 655 520763 4815509 270 40
10:00:48 4/1/2009 4 1 2009 10 637 521073 4815510 269 40
8:00:48 4/3/2014 4 3 2014 8 914 520310 4815508 271 40
16:00:47 4/11/2010 4 11 2010 16 653 520312 4815508 271 40
18:00:53 2/18/2009 2 18 2009 18 635 521063 4815510 269 40
12:00:28 1/23/2013 1 23 2013 12 658 520321 4815508 271 40
10:00:52 4/10/2012 4 10 2012 10 657 519769 4815507 272 40
18:00:48 3/28/2008 3 28 2008 18 631 521321 4815511 268 40
8:00:24 3/20/2014 3 20 2014 8 679 520607 4815509 270 40
2:00:26 3/1/2011 3 1 2011 2 650 520807 4815510 270 40
4:00:56 4/3/2014 4 3 2014 4 914 520308 4815508 271 40
18:00:52 3/23/2012 3 23 2012 18 675 519742 4815507 272 40
18:00:54 3/22/2009 3 22 2009 18 641 520873 4815510 269 40
2:00:53 4/2/2009 4 2 2009 2 639 521020 4815511 269 40
2:00:55 3/1/2011 3 1 2011 2 639 520758 4815510 270 40
0:00:53 2/18/2014 2 18 2014 0 671 521241 4815512 268 40
2:00:45 12/2/2011 12 2 2011 2 655 520885 4815510 269 40
10:00:47 11/21/2010 11 21 2010 10 650 520028 4815508 271 40
16:01:41 3/27/2009 3 27 2009 16 641 520934 4815511 269 40
6:00:50 2/15/2011 2 15 2011 6 647 521304 4815512 268 40
14:00:50 12/22/2011 12 22 2011 14 657 520767 4815510 270 40
2:00:42 3/19/2011 3 19 2011 2 659 521612 4815513 267 40
2:00:41 3/13/2013 3 13 2013 2 658 521677 4815513 267 40
8:00:44 4/26/2010 4 26 2010 8 656 520131 4815509 271 40
18:00:53 3/27/2008 3 27 2008 18 637 521330 4815512 268 40
14:00:42 12/16/2010 12 16 2010 14 654 520049 4815508 271 40
12:00:12 4/4/2010 4 4 2010 12 647 520324 4815509 271 40
8:00:53 1/15/2013 1 15 2013 8 675 521155 4815512 269 40
10:00:21 4/26/2010 4 26 2010 10 656 520126 4815509 271 40
6:00:48 3/18/2011 3 18 2011 6 641 520797 4815511 270 40
7:33:53 4/17/2014 4 17 2014 7 657 520397 4815510 271 40
16:01:09 1/22/2012 1 22 2012 16 657 519907 4815508 272 40
14:00:50 1/19/2012 1 19 2012 14 657 520562 4815511 270 40
0:00:24 4/26/2008 4 26 2008 0 636 521528 4815514 268 40
12:00:43 4/4/2010 4 4 2010 12 801 520173 4815510 271 40
18:10:43 2/23/2014 2 23 2014 18 657 519928 4815509 272 40
12:01:13 2/8/2009 2 8 2009 12 634 520199 4815510 271 40
8:00:49 2/17/2014 2 17 2014 8 671 521267 4815513 268 40
10:00:44 2/6/2013 2 6 2013 10 658 521010 4815513 269 40
8:00:54 3/30/2012 3 30 2012 8 671 520824 4815512 269 40
22:00:43 12/31/2011 12 31 2011 22 658 520847 4815512 269 40
6:00:47 2/5/2013 2 5 2013 6 658 521265 4815514 268 40
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18:00:38 12/16/2010 12 16 2010 18 655 520091 4815510 271 40
6:00:44 12/11/2010 12 11 2010 6 653 521246 4815514 268 40
4:00:53 3/29/2014 3 29 2014 4 679 521775 4815515 267 40
12:00:44 2/7/2013 2 7 2013 12 658 520761 4815512 270 40
16:00:41 1/21/2013 1 21 2013 16 658 520383 4815511 271 40
16:00:47 3/4/2011 3 4 2011 16 653 520984 4815513 269 40
2:00:47 12/20/2010 12 20 2010 2 641 520248 4815511 271 40
0:00:54 12/2/2011 12 2 2011 0 655 520883 4815513 269 40
8:00:48 3/12/2009 3 12 2009 8 634 520607 4815512 270 40
8:00:55 1/1/2012 1 1 2012 8 657 520870 4815513 269 40
2:00:56 2/17/2014 2 17 2014 2 671 521270 4815514 268 40
6:00:27 3/11/2013 3 11 2013 6 658 520847 4815513 269 40
14:00:50 3/29/2009 3 29 2009 14 643 521096 4815514 269 40
0:03:42 3/7/2013 3 7 2013 0 641 521130 4815514 269 40
18:00:47 12/10/2010 12 10 2010 18 647 520450 4815512 270 40
2:00:54 3/26/2012 3 26 2012 2 658 520874 4815513 269 40
8:00:56 12/20/2012 12 20 2012 8 674 520307 4815512 271 40
0:01:08 12/4/2010 12 4 2010 0 653 521436 4815515 268 40
0:00:53 2/17/2014 2 17 2014 0 671 521295 4815515 268 40
12:00:36 12/15/2010 12 15 2010 12 650 520353 4815512 271 40
6:00:25 2/17/2014 2 17 2014 6 671 521270 4815515 268 40
6:00:32 4/4/2010 4 4 2010 6 647 520127 4815511 271 40
14:00:27 4/20/2012 4 20 2012 14 665 520373 4815512 271 40
3:01:26 4/10/2010 4 10 2010 3 801 521431 4815515 268 40
22:00:44 3/11/2009 3 11 2009 22 634 520613 4815513 270 40
10:01:11 1/11/2010 1 11 2010 10 646 520864 4815514 269 40
0:00:16 3/6/2009 3 6 2009 0 634 520802 4815514 270 40
18:00:54 2/24/2012 2 24 2012 18 657 520648 4815513 270 40
18:01:11 3/15/2009 3 15 2009 18 641 520921 4815514 269 40
10:00:33 2/15/2010 2 15 2010 10 641 520555 4815513 270 40
12:00:53 1/3/2010 1 3 2010 12 647 520350 4815512 271 40
20:00:50 3/9/2014 3 9 2014 20 909 521145 4815515 269 40
14:00:54 4/9/2010 4 9 2010 14 646 520897 4815514 269 40
4:00:48 12/21/2010 12 21 2010 4 654 520070 4815512 271 40
4:00:54 3/18/2011 3 18 2011 4 641 520792 4815514 270 40
16:00:38 1/7/2012 1 7 2012 16 657 520059 4815512 271 40
8:00:41 4/9/2009 4 9 2009 8 639 521126 4815515 269 40
20:00:06 3/14/2013 3 14 2013 20 679 520012 4815512 271 40
18:00:56 3/27/2012 3 27 2012 18 641 520150 4815512 271 40
0:00:55 11/22/2010 11 22 2010 0 638 520596 4815514 270 40
8:00:15 4/17/2009 4 17 2009 8 634 520709 4815514 270 40
0:00:41 4/11/2011 4 11 2011 0 647 520896 4815515 269 40
18:00:48 3/30/2010 3 30 2010 18 657 521009 4815515 269 40
10:00:54 1/28/2010 1 28 2010 10 647 521095 4815515 269 40
4:00:53 3/28/2009 3 28 2009 4 646 521009 4815515 269 40
14:00:54 1/7/2012 1 7 2012 14 657 520064 4815512 271 40
16:00:53 4/5/2008 4 5 2008 16 631 521484 4815517 268 40
4:00:24 2/17/2014 2 17 2014 4 671 521264 4815516 268 40
10:00:41 4/26/2010 4 26 2010 10 657 520031 4815512 271 40
10:00:47 12/8/2010 12 8 2010 10 657 519973 4815513 272 40
18:00:54 1/5/2013 1 5 2013 18 657 520438 4815514 270 40
2:00:55 12/21/2010 12 21 2010 2 654 520066 4815513 271 40
20:00:36 3/8/2014 3 8 2014 20 909 521133 4815516 269 40
20:00:47 2/20/2014 2 20 2014 20 914 520408 4815514 271 40
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16:00:48 2/15/2010 2 15 2010 16 641 520580 4815515 270 40
6:00:53 3/28/2012 3 28 2012 6 679 520211 4815513 271 40
0:00:29 2/1/2013 2 1 2013 0 658 520310 4815514 271 40
4:00:56 12/2/2011 12 2 2011 4 655 520889 4815516 269 40
20:00:56 12/6/2013 12 6 2013 20 908 520849 4815516 269 40
6:01:03 12/20/2012 12 20 2012 6 674 520311 4815514 271 40
6:00:55 4/2/2009 4 2 2009 6 641 520667 4815515 270 40
18:00:55 3/26/2009 3 26 2009 18 646 520989 4815517 269 40
14:00:54 4/18/2010 4 18 2010 14 657 520168 4815514 271 40
10:00:53 11/21/2010 11 21 2010 10 639 520211 4815514 271 40
0:01:45 12/20/2010 12 20 2010 0 641 520375 4815515 271 40
16:00:47 3/27/2012 3 27 2012 16 657 520449 4815515 270 40
2:00:53 4/13/2011 4 13 2011 2 647 520042 4815514 271 40
6:00:47 3/26/2012 3 26 2012 6 658 520880 4815516 269 40
12:00:47 12/22/2011 12 22 2011 12 657 520776 4815516 270 40
16:00:53 1/18/2011 1 18 2011 16 655 520285 4815515 271 40
4:00:42 4/2/2009 4 2 2009 4 641 520672 4815516 270 40
14:00:44 4/5/2008 4 5 2008 14 636 521044 4815517 269 40
6:00:52 2/16/2013 2 16 2013 6 665 521202 4815518 269 40
18:00:54 2/7/2010 2 7 2010 18 647 520074 4815514 271 40
6:00:47 4/5/2008 4 5 2008 6 636 521245 4815518 268 40
14:00:54 1/25/2010 1 25 2010 14 647 520841 4815517 269 40
16:00:54 4/14/2013 4 14 2013 16 671 520799 4815516 270 40
4:00:48 12/20/2010 12 20 2010 4 641 520241 4815515 271 40
18:00:54 4/3/2009 4 3 2009 18 647 521441 4815519 268 40
12:00:24 4/6/2011 4 6 2011 12 667 520360 4815515 271 40
0:00:44 3/12/2009 3 12 2009 0 634 520614 4815516 270 40
12:00:30 4/6/2011 4 6 2011 12 653 520355 4815516 271 40
9:00:49 4/4/2010 4 4 2010 9 801 520175 4815515 271 40
6:01:12 3/12/2009 3 12 2009 6 634 520610 4815516 270 40
20:00:32 2/24/2014 2 24 2014 20 671 521270 4815519 268 40
10:00:23 4/20/2010 4 20 2010 10 643 520122 4815515 271 40
6:00:24 11/24/2010 11 24 2010 6 653 520966 4815518 269 40
13:27:47 3/16/2014 3 16 2014 13 657 520218 4815516 271 40
18:01:24 1/5/2011 1 5 2011 18 641 519881 4815515 272 40
12:00:23 1/25/2010 1 25 2010 12 647 520840 4815518 269 40
2:00:59 3/12/2011 3 12 2011 2 654 520984 4815518 269 40
14:00:42 2/18/2009 2 18 2009 14 635 520971 4815518 269 40
2:00:50 3/28/2012 3 28 2012 2 665 520204 4815516 271 40
0:00:48 3/16/2009 3 16 2009 0 639 520776 4815518 270 40
0:00:54 12/5/2013 12 5 2013 0 908 520839 4815518 269 40
18:00:41 3/30/2009 3 30 2009 18 640 521076 4815519 269 40
6:01:25 2/5/2013 2 5 2013 6 671 521279 4815520 268 40
22:00:53 3/14/2013 3 14 2013 22 671 520667 4815518 270 40
8:00:53 11/24/2010 11 24 2010 8 647 520771 4815518 270 40
22:00:53 3/13/2013 3 13 2013 22 677 521065 4815519 269 40
12:00:51 12/20/2010 12 20 2010 12 641 520461 4815517 270 40
12:00:44 4/16/2011 4 16 2011 12 667 520885 4815518 269 40
18:00:44 3/27/2009 3 27 2009 18 646 520987 4815519 269 40
20:00:54 3/13/2013 3 13 2013 20 677 521122 4815519 269 40
16:00:56 3/27/2012 3 27 2012 16 665 520445 4815517 270 40
10:00:54 11/26/2010 11 26 2010 10 657 520203 4815517 271 40
8:00:57 4/30/2009 4 30 2009 8 639 520626 4815518 270 40
10:00:56 12/4/2009 12 4 2009 10 638 520389 4815517 271 40
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0:00:47 12/10/2013 12 10 2013 0 908 521007 4815519 269 40
2:00:56 3/12/2009 3 12 2009 2 634 520615 4815518 270 40
18:00:53 3/30/2010 3 30 2010 18 646 521005 4815519 269 40
4:01:06 4/1/2014 4 1 2014 4 914 520988 4815519 269 40
18:00:42 3/26/2011 3 26 2011 18 664 521287 4815520 268 40
16:02:25 4/23/2010 4 23 2010 16 656 520994 4815519 269 40
14:00:26 4/6/2011 4 6 2011 14 667 520379 4815517 271 40
10:00:26 12/15/2010 12 15 2010 10 650 520354 4815517 271 40
10:00:24 1/25/2010 1 25 2010 10 647 520839 4815519 269 40
12:51:17 4/5/2014 4 5 2014 12 657 520033 4815517 271 40
0:00:49 3/15/2013 3 15 2013 0 671 520668 4815519 270 40
12:00:56 1/22/2013 1 22 2013 12 675 520719 4815519 270 40
16:01:22 1/3/2010 1 3 2010 16 647 520310 4815518 271 40
9:00:25 4/5/2010 4 5 2010 9 801 520694 4815519 270 40
22:00:44 3/11/2013 3 11 2013 22 677 520525 4815518 270 40
18:00:48 3/29/2009 3 29 2009 18 643 521400 4815521 268 40
12:00:54 1/15/2013 1 15 2013 12 675 520821 4815519 269 40
14:00:50 4/4/2010 4 4 2010 14 647 520297 4815518 271 40
4:00:53 3/18/2012 3 18 2012 4 665 520958 4815520 269 40
10:00:53 1/2/2012 1 2 2012 10 657 520385 4815518 271 40
18:00:47 2/16/2011 2 16 2011 18 647 520560 4815519 270 40
18:00:53 4/9/2011 4 9 2011 18 641 519613 4815516 272 40
14:00:24 1/31/2011 1 31 2011 14 653 519901 4815517 272 40
2:00:11 4/9/2008 4 9 2008 2 634 521243 4815521 268 40
2:00:50 3/18/2012 3 18 2012 2 657 520849 4815520 269 40
20:00:25 2/20/2014 2 20 2014 20 909 520431 4815519 270 40
12:00:44 2/15/2010 2 15 2010 12 641 520576 4815519 270 40
16:00:27 12/17/2010 12 17 2010 16 654 520029 4815518 271 40
2:00:53 12/5/2013 12 5 2013 2 908 520841 4815520 269 40
16:00:56 2/19/2013 2 19 2013 16 671 520598 4815519 270 40
4:00:38 2/15/2011 2 15 2011 4 647 521305 4815522 268 40
2:00:41 2/20/2009 2 20 2009 2 635 520876 4815520 269 40
18:00:47 1/6/2013 1 6 2013 18 657 520472 4815519 270 40
10:01:18 12/6/2010 12 6 2010 10 646 520447 4815519 270 40
0:00:55 12/26/2011 12 26 2011 0 657 520086 4815518 271 40
18:00:55 3/5/2011 3 5 2011 18 655 521272 4815522 268 40
12:00:44 4/5/2010 4 5 2010 12 801 520693 4815520 270 40
4:00:55 4/5/2008 4 5 2008 4 636 521243 4815522 268 40
16:00:54 2/24/2010 2 24 2010 16 641 520761 4815520 270 40
22:00:53 12/25/2011 12 25 2011 22 657 520090 4815518 271 40
0:02:11 2/20/2009 2 20 2009 0 635 520874 4815521 269 40
12:00:55 11/21/2010 11 21 2010 12 654 520254 4815519 271 40
2:00:54 3/30/2012 3 30 2012 2 657 520818 4815521 269 40
22:00:53 2/19/2009 2 19 2009 22 635 520867 4815521 269 40
4:00:42 2/5/2013 2 5 2013 4 658 521270 4815522 268 40
18:04:26 1/6/2013 1 6 2013 18 641 520311 4815519 271 40
10:00:50 1/12/2013 1 12 2013 10 657 520432 4815520 270 40
14:00:43 2/15/2010 2 15 2010 14 641 520576 4815520 270 40
4:00:44 12/5/2013 12 5 2013 4 914 520771 4815521 270 40
10:00:49 2/24/2011 2 24 2011 10 641 520422 4815520 270 40
16:01:11 3/26/2009 3 26 2009 16 646 520995 4815522 269 40
12:00:26 4/19/2012 4 19 2012 12 674 520378 4815520 271 40
17:48:18 3/2/2013 3 2 2013 17 641 520451 4815520 270 40
12:01:33 1/2/2012 1 2 2012 12 657 520381 4815520 271 40
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0:00:54 3/4/2011 3 4 2011 0 653 521289 4815523 268 40
8:00:42 3/30/2012 3 30 2012 8 681 520793 4815521 270 40
12:08:11 1/7/2013 1 7 2013 12 641 520313 4815520 271 40
10:00:26 4/17/2009 4 17 2009 10 634 520708 4815521 270 40
18:00:54 12/6/2010 12 6 2010 18 653 520455 4815520 270 40
2:01:14 3/28/2009 3 28 2009 2 646 521081 4815522 269 40
10:00:54 2/9/2009 2 9 2009 10 634 520466 4815521 270 40
22:00:47 2/20/2014 2 20 2014 22 671 520370 4815520 271 40
14:00:23 1/24/2012 1 24 2012 14 658 520608 4815521 270 40
18:00:39 3/5/2014 3 5 2014 18 914 521206 4815523 269 40
8:00:25 11/24/2010 11 24 2010 8 653 520453 4815521 270 40
4:00:44 3/12/2013 3 12 2013 4 658 521099 4815523 269 40
2:00:41 4/5/2008 4 5 2008 2 636 521249 4815523 268 40
8:00:47 3/5/2010 3 5 2010 8 633 520948 4815522 269 40
18:00:54 4/6/2011 4 6 2011 18 667 520116 4815520 271 40
4:00:48 3/26/2012 3 26 2012 4 672 520946 4815523 269 40
8:00:47 3/18/2011 3 18 2011 8 641 520785 4815522 270 40
10:01:03 1/7/2011 1 7 2011 10 653 520965 4815523 269 40
6:00:21 4/13/2011 4 13 2011 6 647 520035 4815520 271 40
8:00:53 12/4/2010 12 4 2010 8 654 520435 4815521 270 40
10:00:54 5/4/2011 5 4 2011 10 657 520757 4815522 270 40
18:00:54 3/6/2010 3 6 2010 18 641 521113 4815523 269 40
4:00:26 3/14/2012 3 14 2012 4 658 521825 4815526 267 40
4:00:20 3/12/2009 3 12 2009 4 634 520611 4815522 270 40
16:00:42 3/8/2014 3 8 2014 16 914 520092 4815520 271 40
6:31:25 3/31/2014 3 31 2014 6 657 520798 4815523 270 40
0:32:53 1/14/2013 1 14 2013 0 641 519640 4815520 272 40
8:00:15 4/5/2009 4 5 2009 8 641 521015 4815524 269 40
2:01:03 4/21/2009 4 21 2009 2 639 521172 4815524 269 40
0:00:49 2/21/2014 2 21 2014 0 671 520368 4815522 271 40
18:00:55 2/16/2012 2 16 2012 18 657 520684 4815523 270 40
22:00:54 12/4/2013 12 4 2013 22 908 520848 4815523 269 40
12:00:48 4/2/2014 4 2 2014 12 914 520306 4815522 271 40
2:00:56 12/5/2013 12 5 2013 2 914 520781 4815523 270 40
12:00:38 11/21/2010 11 21 2010 12 639 520209 4815522 271 40
16:00:18 1/2/2012 1 2 2012 16 657 520238 4815522 271 40
0:00:25 4/5/2008 4 5 2008 0 636 521255 4815525 268 40
18:00:53 4/8/2011 4 8 2011 18 641 520451 4815522 270 40
10:01:24 2/8/2013 2 8 2013 10 657 520440 4815522 270 40
22:00:55 12/10/2010 12 10 2010 22 639 521052 4815524 269 40
12:01:12 4/18/2010 4 18 2010 12 656 520113 4815522 271 40
4:00:49 4/13/2011 4 13 2011 4 647 520029 4815521 271 40
2:00:53 12/8/2010 12 8 2010 2 653 521400 4815526 268 40
12:00:41 4/28/2011 4 28 2011 12 654 520162 4815522 271 40
4:00:42 3/22/2012 3 22 2012 4 665 520851 4815524 269 40
18:00:42 2/2/2013 2 2 2013 18 671 519878 4815521 272 40
0:01:15 2/25/2014 2 25 2014 0 671 521255 4815525 268 40
18:00:53 3/15/2009 3 15 2009 18 641 520783 4815524 270 40
12:00:42 3/29/2014 3 29 2014 12 917 520327 4815523 271 40
10:00:53 1/31/2009 1 31 2009 10 634 520367 4815523 271 40
22:00:55 2/24/2014 2 24 2014 22 671 521255 4815526 268 40
14:00:26 2/10/2011 2 10 2011 14 653 521038 4815525 269 40
18:00:47 3/26/2009 3 26 2009 18 646 521010 4815525 269 40
14:00:54 3/8/2014 3 8 2014 14 914 520091 4815522 271 40
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2:00:53 3/28/2009 3 28 2009 2 640 521279 4815526 268 40
8:00:47 4/2/2009 4 2 2009 8 641 520678 4815524 270 40
18:00:53 12/19/2010 12 19 2010 18 641 520287 4815523 271 40
2:00:53 2/15/2011 2 15 2011 2 647 521412 4815527 268 40
12:00:50 2/1/2011 2 1 2011 12 653 521034 4815525 269 40
8:00:41 2/3/2013 2 3 2013 8 658 520013 4815522 271 40
0:00:41 3/16/2013 3 16 2013 0 679 520713 4815525 270 40
16:00:50 2/10/2014 2 10 2014 16 671 520781 4815525 270 40
0:00:50 4/9/2011 4 9 2011 0 667 520019 4815522 271 40
17:48:18 1/2/2013 1 2 2013 17 641 520290 4815523 271 40
0:01:15 12/6/2011 12 6 2011 0 655 520374 4815524 271 40
22:00:48 3/24/2012 3 24 2012 22 675 520986 4815526 269 40
10:00:54 1/12/2012 1 12 2012 10 657 520385 4815524 271 40
18:00:48 4/12/2011 4 12 2011 18 641 519833 4815523 272 40
6:00:30 3/8/2012 3 8 2012 6 657 521243 4815527 268 40
18:00:54 4/13/2011 4 13 2011 18 647 520188 4815524 271 40
18:00:53 2/28/2011 2 28 2011 18 647 521303 4815527 268 40
16:00:41 3/22/2012 3 22 2012 16 658 520358 4815524 271 40
8:00:16 4/16/2008 4 16 2008 8 632 520754 4815526 270 40
10:00:53 2/2/2013 2 2 2013 10 658 520878 4815526 269 40
22:01:23 11/23/2010 11 23 2010 22 647 520990 4815526 269 40
4:00:48 3/27/2011 3 27 2011 4 801 521059 4815527 269 40
16:00:50 3/25/2012 3 25 2012 16 657 520613 4815525 270 40
4:00:47 2/19/2014 2 19 2014 4 671 521294 4815528 268 40
18:31:54 1/13/2013 1 13 2013 18 641 519655 4815523 272 40
22:00:53 4/8/2011 4 8 2011 22 667 520019 4815524 271 40
16:00:42 4/5/2010 4 5 2010 16 654 520442 4815525 270 40
6:00:27 3/12/2013 3 12 2013 6 658 521100 4815527 269 40
22:00:54 3/3/2011 3 3 2011 22 653 521264 4815528 268 40
22:00:13 3/15/2009 3 15 2009 22 641 520773 4815526 270 40
0:00:47 1/28/2009 1 28 2009 0 634 520962 4815527 269 40
14:00:48 3/26/2012 3 26 2012 14 672 520397 4815525 271 40
22:00:53 4/6/2011 4 6 2011 22 647 520767 4815526 270 40
6:00:53 11/24/2010 11 24 2010 6 646 520946 4815527 269 40
18:01:02 2/23/2012 2 23 2012 18 657 519920 4815524 272 40
10:01:11 1/13/2011 1 13 2011 10 653 520383 4815526 271 40
12:00:47 1/16/2011 1 16 2011 12 653 520676 4815527 270 40
18:00:59 4/7/2010 4 7 2010 18 643 521484 4815529 268 40
16:00:50 2/18/2009 2 18 2009 16 635 520973 4815528 269 40
14:01:19 3/23/2011 3 23 2011 14 647 519890 4815524 272 40
18:01:24 3/3/2011 3 3 2011 18 653 521259 4815529 268 40
4:00:48 2/17/2013 2 17 2013 4 671 521158 4815529 269 40
12:00:47 2/17/2010 2 17 2010 12 641 520382 4815526 271 40
8:00:53 3/23/2011 3 23 2011 8 641 520986 4815528 269 40
6:00:53 3/27/2011 3 27 2011 6 801 521062 4815528 269 40
0:00:53 12/8/2010 12 8 2010 0 653 521404 4815530 268 40
16:00:48 4/5/2010 4 5 2010 16 657 520106 4815526 271 40
11:52:48 1/3/2013 1 3 2013 11 641 520318 4815526 271 40
6:00:35 3/26/2012 3 26 2012 6 672 520942 4815528 269 40
16:00:49 4/25/2008 4 25 2008 16 636 520618 4815527 270 40
12:00:56 1/29/2010 1 29 2010 12 646 520427 4815527 270 40
6:00:42 3/18/2012 3 18 2012 6 665 520957 4815529 269 40
16:01:10 3/23/2011 3 23 2011 16 657 519872 4815526 272 40
2:00:26 3/18/2012 3 18 2012 2 665 520944 4815529 269 40
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8:00:53 3/31/2014 3 31 2014 8 679 520672 4815528 270 40
6:00:55 12/19/2010 12 19 2010 6 641 521219 4815530 268 40
6:00:42 2/17/2013 2 17 2013 6 671 521164 4815530 269 40
0:00:54 3/30/2012 3 30 2012 0 672 521925 4815533 267 40
2:00:56 2/18/2011 2 18 2011 2 641 521260 4815530 268 40
18:01:11 3/30/2010 3 30 2010 18 639 520981 4815530 269 40
16:00:40 2/2/2010 2 2 2010 16 641 520812 4815529 270 40
8:00:54 12/6/2010 12 6 2010 8 653 521303 4815531 268 40
12:00:53 2/28/2009 2 28 2009 12 635 521187 4815530 269 40
12:00:53 1/12/2012 1 12 2012 12 657 520383 4815528 271 40
16:00:49 3/18/2011 3 18 2011 16 653 520082 4815527 271 40
18:01:03 3/24/2011 3 24 2011 18 641 521484 4815531 268 40
6:00:53 2/9/2013 2 9 2013 6 671 520437 4815528 270 40
18:01:12 3/10/2012 3 10 2012 18 641 520810 4815529 270 40
16:00:42 1/12/2012 1 12 2012 16 657 520325 4815528 271 40
6:00:24 3/25/2009 3 25 2009 6 641 520788 4815529 270 40
10:00:54 4/19/2010 4 19 2010 10 643 520113 4815527 271 40
2:00:55 1/9/2010 1 9 2010 2 646 521406 4815531 268 40
10:00:43 1/14/2013 1 14 2013 10 657 520266 4815528 271 40
18:00:42 1/21/2013 1 21 2013 18 658 520292 4815528 271 40
22:00:20 3/26/2011 3 26 2011 22 664 521257 4815531 268 40
17:50:56 2/2/2013 2 2 2013 17 641 519790 4815527 272 40
10:00:44 3/4/2009 3 4 2009 10 634 520732 4815530 270 40
13:17:56 3/13/2014 3 13 2014 13 657 520317 4815528 271 40
0:00:48 3/25/2012 3 25 2012 0 675 520992 4815530 269 40
8:00:47 4/26/2010 4 26 2010 8 657 520022 4815528 271 40
0:02:55 12/25/2013 12 25 2013 0 657 520874 4815530 269 40
2:00:47 3/30/2012 3 30 2012 2 672 521946 4815534 267 40
10:00:30 1/19/2011 1 19 2011 10 653 520652 4815530 270 40
8:00:41 2/8/2010 2 8 2010 8 641 520093 4815528 271 40
22:00:53 12/7/2010 12 7 2010 22 653 521304 4815532 268 40
8:00:48 3/27/2011 3 27 2011 8 801 521003 4815531 269 40
14:00:41 11/21/2010 11 21 2010 14 801 520183 4815529 271 40
10:00:55 2/24/2012 2 24 2012 10 665 520817 4815531 269 40
16:00:48 3/27/2008 3 27 2008 16 631 521323 4815532 268 40
22:00:53 12/4/2013 12 4 2013 22 914 520949 4815531 269 40
2:00:51 1/22/2013 1 22 2013 2 665 521244 4815532 268 40
10:00:53 3/31/2013 3 31 2013 10 657 520079 4815529 271 40
22:01:12 3/15/2013 3 15 2013 22 679 520637 4815530 270 40
0:00:54 3/24/2012 3 24 2012 0 665 520254 4815529 271 40
6:00:53 12/21/2010 12 21 2010 6 654 520059 4815529 271 40
12:00:42 1/21/2013 1 21 2013 12 658 520477 4815530 270 40
22:00:54 3/23/2012 3 23 2012 22 665 520254 4815529 271 40
2:00:47 11/28/2011 11 28 2011 2 655 520866 4815531 269 40
18:00:53 3/5/2009 3 5 2009 18 634 520971 4815531 269 40
6:00:42 12/2/2011 12 2 2011 6 655 520853 4815531 269 40
18:01:17 2/28/2011 2 28 2011 18 638 521299 4815533 268 40
18:00:47 2/7/2013 2 7 2013 18 671 520642 4815531 270 40
6:00:54 2/19/2014 2 19 2014 6 671 521294 4815533 268 40
6:00:54 4/2/2011 4 2 2011 6 654 520979 4815532 269 40
8:00:41 4/12/2009 4 12 2009 8 634 520882 4815532 269 40
12:00:42 3/27/2009 3 27 2009 12 646 520443 4815530 270 40
4:00:23 1/9/2010 1 9 2010 4 646 521411 4815533 268 40
4:00:48 2/14/2014 2 14 2014 4 914 520262 4815530 271 40
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18:01:50 2/1/2013 2 1 2013 18 657 521259 4815533 268 40
2:00:40 3/12/2012 3 12 2012 2 658 521448 4815534 268 40
12:00:15 4/16/2008 4 16 2008 12 632 520339 4815530 271 40
4:00:48 4/2/2009 4 2 2009 4 647 520706 4815531 270 40
14:00:24 1/21/2013 1 21 2013 14 658 520469 4815531 270 40
14:00:50 3/26/2012 3 26 2012 14 665 520390 4815531 271 40
10:00:41 3/1/2014 3 1 2014 10 914 520992 4815533 269 40
18:01:12 1/27/2009 1 27 2009 18 635 521229 4815533 268 40
0:00:48 2/15/2011 2 15 2011 0 647 521399 4815534 268 40
2:00:56 2/18/2011 2 18 2011 2 647 521185 4815533 269 40
2:00:53 1/6/2013 1 6 2013 2 657 520457 4815531 270 40
8:00:36 12/21/2010 12 21 2010 8 654 520057 4815530 271 40
22:00:44 2/28/2011 2 28 2011 22 657 520712 4815532 270 40
16:00:25 2/5/2013 2 5 2013 16 658 521029 4815534 269 40
18:00:49 11/23/2010 11 23 2010 18 650 521435 4815535 268 40
4:00:54 12/4/2010 12 4 2010 4 654 520962 4815533 269 40
0:00:21 3/1/2011 3 1 2011 0 657 520717 4815533 270 40
0:01:18 4/2/2009 4 2 2009 0 647 520959 4815534 269 40
8:00:47 2/17/2013 2 17 2013 8 671 521157 4815534 269 40
16:00:54 3/27/2011 3 27 2011 16 801 521172 4815534 269 40
6:00:54 1/22/2013 1 22 2013 6 665 521250 4815535 268 40
18:00:50 3/17/2011 3 17 2011 18 653 519872 4815531 272 40
14:00:36 3/7/2014 3 7 2014 14 909 520599 4815533 270 40
4:01:48 1/22/2013 1 22 2013 4 665 521239 4815535 268 40
2:00:37 3/24/2011 3 24 2011 2 657 520944 4815534 269 40
8:00:53 4/4/2010 4 4 2010 8 654 520978 4815534 269 40
2:00:47 3/1/2011 3 1 2011 2 654 520792 4815533 270 40
14:00:53 1/12/2012 1 12 2012 14 657 520338 4815532 271 40
4:55:24 12/20/2012 12 20 2012 4 641 520276 4815532 271 40
16:00:54 11/21/2010 11 21 2010 16 801 520178 4815532 271 40
4:01:18 3/23/2012 3 23 2012 4 665 520825 4815534 269 40
14:01:41 2/10/2014 2 10 2014 14 671 520755 4815534 270 40
17:54:54 3/4/2013 3 4 2013 17 641 521076 4815535 269 40
22:00:51 2/20/2014 2 20 2014 22 679 520382 4815533 271 40
10:00:42 1/21/2013 1 21 2013 10 658 520475 4815533 270 40
22:00:47 3/29/2012 3 29 2012 22 671 520984 4815535 269 40
14:00:53 1/2/2012 1 2 2012 14 657 520360 4815533 271 40
14:00:27 2/4/2013 2 4 2013 14 671 521252 4815536 268 40
10:00:55 2/8/2013 2 8 2013 10 671 520682 4815534 270 40
2:00:53 4/22/2013 4 22 2013 2 677 520990 4815535 269 40
12:00:54 4/11/2010 4 11 2010 12 643 520037 4815532 271 40
4:01:35 2/21/2013 2 21 2013 4 671 520419 4815534 270 40
16:00:54 1/19/2012 1 19 2012 16 665 520616 4815534 270 40
12:00:54 1/8/2009 1 8 2009 12 632 521003 4815536 269 40
2:00:54 2/8/2013 2 8 2013 2 657 520389 4815534 271 40
18:01:17 3/6/2014 3 6 2014 18 909 521053 4815536 269 40
18:00:49 3/17/2011 3 17 2011 18 659 520980 4815536 269 40
2:00:55 3/1/2011 3 1 2011 2 657 520710 4815535 270 40
17:21:23 2/23/2013 2 23 2013 17 641 521372 4815537 268 40
0:00:57 4/7/2011 4 7 2011 0 647 520763 4815536 270 40
10:00:54 1/15/2012 1 15 2012 10 663 520757 4815536 270 40
10:02:34 4/20/2010 4 20 2010 10 656 520095 4815534 271 40
0:00:57 3/4/2011 3 4 2011 0 654 521067 4815537 269 40
6:00:53 3/23/2011 3 23 2011 6 641 521177 4815537 269 40
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0:00:48 4/13/2011 4 13 2011 0 647 520080 4815534 271 40
18:01:19 12/20/2010 12 20 2010 18 654 520196 4815534 271 40
15:00:43 4/4/2010 4 4 2010 15 801 520238 4815535 271 40
11:54:26 4/30/2013 4 30 2013 11 657 520342 4815535 271 40
4:00:45 4/2/2011 4 2 2011 4 654 520978 4815537 269 40
2:00:56 4/6/2011 4 6 2011 2 667 521178 4815537 269 40
18:00:56 4/20/2012 4 20 2012 18 671 521186 4815538 269 40
18:01:13 12/4/2010 12 4 2010 18 646 520058 4815534 271 40
4:00:32 1/25/2011 1 25 2011 4 653 519858 4815534 272 40
22:00:42 3/24/2011 3 24 2011 22 653 520676 4815536 270 40
18:00:54 12/14/2010 12 14 2010 18 650 520521 4815536 270 40
12:58:47 4/7/2014 4 7 2014 12 657 520434 4815535 270 40
20:00:56 2/20/2014 2 20 2014 20 671 520372 4815535 271 40
10:00:53 1/8/2009 1 8 2009 10 632 521015 4815537 269 40
12:00:42 3/26/2009 3 26 2009 12 646 520615 4815536 270 40
14:00:48 1/25/2013 1 25 2013 14 663 520435 4815536 270 40
16:00:43 1/8/2009 1 8 2009 16 632 521183 4815538 269 40
14:00:41 3/26/2009 3 26 2009 14 646 520614 4815537 270 40
18:01:19 2/24/2012 2 24 2012 18 641 520629 4815537 270 40
4:00:48 3/8/2012 3 8 2012 4 657 521244 4815539 268 40
18:00:49 1/14/2013 1 14 2013 18 657 520313 4815536 271 40
6:00:47 1/1/2012 1 1 2012 6 657 521127 4815539 269 40
0:25:12 1/12/2013 1 12 2013 0 641 520038 4815535 271 40
18:00:52 3/13/2011 3 13 2011 18 641 520997 4815538 269 40
4:01:48 1/18/2013 1 18 2013 4 675 520546 4815537 270 40
6:00:25 1/25/2011 1 25 2011 6 653 519858 4815535 272 40
16:00:53 12/20/2010 12 20 2010 16 655 520355 4815537 271 40
6:00:53 3/20/2014 3 20 2014 6 914 520386 4815537 271 40
0:00:53 4/9/2008 4 9 2008 0 634 521261 4815540 268 40
8:00:53 3/24/2011 3 24 2011 8 647 520689 4815538 270 40
4:00:53 3/12/2013 3 12 2013 4 671 521171 4815539 269 40
22:00:41 4/8/2008 4 8 2008 22 634 521252 4815540 268 40
18:00:49 3/3/2011 3 3 2011 18 654 521067 4815539 269 40
16:00:24 4/16/2008 4 16 2008 16 632 520427 4815537 270 40
10:00:41 1/28/2013 1 28 2013 10 658 520072 4815536 271 40
22:00:37 12/3/2009 12 3 2009 22 638 520832 4815539 269 40
4:00:53 4/22/2013 4 22 2013 4 677 520981 4815539 269 40
2:00:54 3/12/2013 3 12 2013 2 671 521167 4815540 269 40
8:02:15 3/20/2014 3 20 2014 8 914 520387 4815538 271 40
12:00:47 2/5/2009 2 5 2009 12 634 520528 4815538 270 40
2:00:56 3/22/2012 3 22 2012 2 665 520827 4815539 269 40
14:00:33 1/27/2011 1 27 2011 14 653 521016 4815540 269 40
0:01:07 3/30/2010 3 30 2010 0 654 521420 4815541 268 40
0:00:47 3/12/2013 3 12 2013 0 677 520548 4815538 270 40
2:00:53 4/7/2011 4 7 2011 2 647 520768 4815539 270 40
4:00:26 3/25/2009 3 25 2009 4 641 520788 4815539 270 40
22:00:47 2/23/2010 2 23 2010 22 641 521262 4815541 268 40
12:00:41 1/1/2012 1 1 2012 12 657 520752 4815539 270 40
18:00:37 4/6/2011 4 6 2011 18 657 520382 4815538 271 40
18:00:42 12/16/2010 12 16 2010 18 641 520239 4815538 271 40
0:00:37 2/21/2014 2 21 2014 0 679 520380 4815538 271 40
14:00:49 4/1/2009 4 1 2009 14 647 521147 4815540 269 40
2:00:47 11/21/2010 11 21 2010 2 639 520998 4815540 269 40
6:00:54 4/9/2008 4 9 2008 6 634 521261 4815541 268 40
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4:00:42 3/24/2012 3 24 2012 4 665 520280 4815538 271 40
20:00:53 4/21/2013 4 21 2013 20 677 520815 4815540 269 40
16:00:48 2/23/2012 2 23 2012 16 657 519947 4815537 272 40
8:01:18 3/23/2011 3 23 2011 8 647 520860 4815540 269 40
14:00:15 1/8/2009 1 8 2009 14 632 521002 4815540 269 40
22:00:47 3/3/2011 3 3 2011 22 654 521073 4815541 269 40
22:00:57 12/10/2010 12 10 2010 22 647 520435 4815539 270 40
18:02:49 4/9/2009 4 9 2009 18 641 521505 4815542 268 40
6:01:11 3/30/2010 3 30 2010 6 641 521488 4815542 268 40
16:00:55 2/19/2013 2 19 2013 16 665 520498 4815539 270 40
16:00:54 4/3/2008 4 3 2008 16 631 521333 4815542 268 40
18:01:24 3/27/2009 3 27 2009 18 643 521381 4815542 268 40
18:01:13 12/11/2013 12 11 2013 18 914 519983 4815538 272 40
4:00:53 4/9/2008 4 9 2008 4 634 521261 4815542 268 40
18:00:53 2/18/2009 2 18 2009 18 635 521056 4815541 269 40
22:00:24 4/6/2011 4 6 2011 22 653 520769 4815541 270 40
18:00:54 12/10/2010 12 10 2010 18 647 520436 4815540 270 40
22:00:48 12/20/2010 12 20 2010 22 655 520171 4815539 271 40
6:00:53 12/27/2010 12 27 2010 6 641 520236 4815539 271 40
10:00:42 4/6/2011 4 6 2011 10 647 520333 4815540 271 40
22:00:40 1/15/2011 1 15 2011 22 655 520277 4815540 271 40
22:00:14 3/15/2009 3 15 2009 22 639 520778 4815541 270 40
14:00:47 4/19/2010 4 19 2010 14 657 520117 4815539 271 40
2:00:54 2/12/2014 2 12 2014 2 914 520187 4815540 271 40
16:00:23 1/19/2012 1 19 2012 16 657 520487 4815540 270 40
8:00:53 3/11/2012 3 11 2012 8 657 521213 4815543 268 40
14:00:55 2/19/2013 2 19 2013 14 665 520488 4815541 270 40
0:00:54 3/29/2014 3 29 2014 0 679 521177 4815543 269 40
14:00:24 3/11/2012 3 11 2012 14 657 520963 4815542 269 40
6:00:42 3/28/2009 3 28 2009 6 646 521005 4815543 269 40
2:00:54 12/19/2012 12 19 2012 2 674 520826 4815542 269 40
6:00:48 4/2/2009 4 2 2009 6 647 520705 4815542 270 40
8:00:49 1/22/2013 1 22 2013 8 671 521128 4815543 269 40
18:00:48 3/29/2012 3 29 2012 18 671 520968 4815543 269 40
8:01:00 3/14/2013 3 14 2013 8 679 520898 4815543 269 40
6:00:41 3/22/2012 3 22 2012 6 665 520830 4815543 269 40
22:00:48 3/28/2014 3 28 2014 22 679 521174 4815544 269 40
6:00:52 12/9/2013 12 9 2013 6 908 520957 4815543 269 40
16:00:48 4/1/2014 4 1 2014 16 914 520291 4815541 271 40
14:00:40 3/26/2009 3 26 2009 14 641 520636 4815542 270 40
18:00:54 3/15/2009 3 15 2009 18 639 520784 4815543 270 40
12:00:23 1/14/2011 1 14 2011 12 653 520456 4815542 270 40
8:00:16 2/9/2013 2 9 2013 8 671 520428 4815542 270 40
16:00:53 12/11/2013 12 11 2013 16 914 519991 4815541 272 40
22:00:56 3/31/2009 3 31 2009 22 643 520282 4815542 271 40
0:00:54 2/12/2014 2 12 2014 0 914 520190 4815542 271 40
22:00:51 12/16/2010 12 16 2010 22 641 520235 4815542 271 40
14:00:32 12/11/2013 12 11 2013 14 914 519993 4815541 272 40
17:00:53 2/18/2013 2 18 2013 17 641 519966 4815541 272 40
12:00:52 4/20/2010 4 20 2010 12 643 520101 4815542 271 40
0:00:53 2/15/2011 2 15 2011 0 653 521383 4815546 268 40
12:00:56 1/19/2012 1 19 2012 12 665 520669 4815544 270 40
12:00:41 1/9/2011 1 9 2011 12 653 521220 4815546 268 40
4:00:55 1/1/2012 1 1 2012 4 657 521127 4815545 269 40
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2:00:53 12/17/2010 12 17 2010 2 654 520205 4815543 271 40
18:00:14 12/19/2010 12 19 2010 18 641 520344 4815543 271 40
4:00:53 3/23/2011 3 23 2011 4 641 521170 4815546 269 40
0:00:53 2/24/2010 2 24 2010 0 641 521260 4815546 268 40
14:00:23 1/19/2012 1 19 2012 14 665 520666 4815544 270 40
22:00:48 12/10/2010 12 10 2010 22 801 521260 4815546 268 40
18:00:23 12/10/2010 12 10 2010 18 801 521288 4815547 268 40
14:00:49 2/19/2013 2 19 2013 14 658 520639 4815545 270 40
14:00:54 4/18/2010 4 18 2010 14 656 520120 4815543 271 40
16:00:47 4/5/2010 4 5 2010 16 656 520207 4815543 271 40
0:00:43 2/21/2014 2 21 2014 0 916 520372 4815544 271 40
0:00:26 12/4/2010 12 4 2010 0 654 521244 4815547 268 40
12:00:53 12/2/2009 12 2 2009 12 638 520298 4815544 271 40
0:00:36 4/1/2009 4 1 2009 0 647 520266 4815544 271 40
8:00:53 3/26/2012 3 26 2012 8 657 520804 4815546 270 40
12:00:54 1/25/2013 1 25 2013 12 663 520435 4815544 270 40
10:00:42 1/1/2012 1 1 2012 10 657 520754 4815545 270 40
12:03:43 1/6/2013 1 6 2013 12 641 520319 4815544 271 40
18:01:12 12/16/2010 12 16 2010 18 654 520207 4815544 271 40
16:00:54 1/24/2011 1 24 2011 16 653 519852 4815543 272 40
8:00:47 12/27/2010 12 27 2010 8 641 520256 4815544 271 40
2:00:56 1/13/2011 1 13 2011 2 653 520194 4815544 271 40
0:00:36 4/1/2009 4 1 2009 0 643 520282 4815545 271 40
10:00:33 4/5/2008 4 5 2008 10 636 521066 4815547 269 40
22:00:47 3/23/2012 3 23 2012 22 672 520308 4815545 271 40
2:00:53 12/27/2010 12 27 2010 2 641 520175 4815544 271 40
2:00:55 3/23/2012 3 23 2012 2 665 520813 4815546 270 40
12:00:52 12/11/2013 12 11 2013 12 914 519992 4815544 272 40
22:00:52 12/16/2010 12 16 2010 22 654 520206 4815545 271 40
18:00:53 1/15/2012 1 15 2012 18 665 520748 4815546 270 40
16:00:54 3/4/2011 3 4 2011 16 641 521019 4815547 269 40
8:00:50 4/6/2008 4 6 2008 8 631 521080 4815547 269 40
18:00:54 4/6/2011 4 6 2011 18 647 520318 4815545 271 40
12:00:42 4/10/2008 4 10 2008 12 634 520793 4815547 270 40
18:00:33 1/11/2011 1 11 2011 18 653 520643 4815546 270 40
2:00:53 4/15/2012 4 15 2012 2 657 521433 4815549 268 40
12:00:41 1/27/2010 1 27 2010 12 647 520638 4815546 270 40
4:00:54 4/14/2011 4 14 2011 4 654 521892 4815550 267 40
6:00:55 1/13/2011 1 13 2011 6 653 520192 4815545 271 40
10:00:53 12/11/2013 12 11 2013 10 914 519997 4815544 272 40
6:00:55 3/24/2012 3 24 2012 6 665 520280 4815545 271 40
12:00:42 4/19/2009 4 19 2009 12 639 520094 4815545 271 40
18:00:54 2/10/2009 2 10 2009 18 635 521163 4815548 269 40
18:00:50 12/16/2010 12 16 2010 18 641 520142 4815545 271 40
10:00:43 4/8/2010 4 8 2010 10 657 520862 4815547 269 40
2:00:58 3/25/2011 3 25 2011 2 653 520673 4815547 270 40
10:00:41 4/16/2010 4 16 2010 10 643 520225 4815546 271 40
16:00:43 1/23/2013 1 23 2013 16 663 520504 4815546 270 40
14:00:42 2/16/2013 2 16 2013 14 665 520465 4815546 270 40
16:00:44 3/19/2009 3 19 2009 16 641 520479 4815546 270 40
16:00:24 3/11/2012 3 11 2012 16 657 520948 4815548 269 40
18:00:56 2/19/2011 2 19 2011 18 647 521272 4815549 268 40
20:00:54 3/29/2014 3 29 2014 20 679 520802 4815548 270 40
8:00:54 4/3/2008 4 3 2008 8 631 521095 4815549 269 40
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8:00:47 1/13/2011 1 13 2011 8 653 520192 4815546 271 40
6:00:53 4/1/2009 4 1 2009 6 643 520232 4815546 271 40
5:49:56 1/3/2013 1 3 2013 5 641 520286 4815547 271 40
16:00:29 4/27/2014 4 27 2014 16 907 521010 4815549 269 40
12:00:53 3/20/2014 3 20 2014 12 679 520349 4815547 271 40
4:00:41 1/13/2011 1 13 2011 4 653 520195 4815547 271 40
14:00:53 2/5/2009 2 5 2009 14 634 520520 4815548 270 40
16:00:54 11/21/2010 11 21 2010 16 638       520183  4815547 271     40
20:00:54        3/27/2013       3       27      2013    20      679     521441  4815551 268     40
8:00:41 3/19/2014       3       19      2014    8       909     520721  4815549 270     40
18:00:47        2/16/2013       2       16      2013    18      658     520660  4815548 270     40
6:01:22 4/29/2010       4       29      2010    6       640     520857  4815549 269     40
12:00:54        3/4/2014        3       4       2014    12      914     520942  4815549 269     40
18:00:47        4/1/2009        4       1       2009    18      637     521397  4815551 268     40
16:00:24        4/6/2011        4       6       2011    16      653     520325  4815548 271     40
12:00:56        4/11/2012       4       11      2012    12      657     519906  4815547 272     40
16:01:23        2/15/2013       2       15      2013    16      671     520662  4815549 270     40
4:00:56 12/16/2010      12      16      2010    4       654     520167  4815548 271     40
16:00:53        4/12/2008       4       12      2008    16      634     520865  4815550 269     40
22:00:54        12/26/2010      12      26      2010    22      641     520146  4815548 271     40
18:13:09        3/8/2013        3       8       2013    18      641     521157  4815551 269     40
2:00:53 3/19/2014       3       19      2014    2       679     521474  4815552 268     40
22:00:48        3/31/2009       3       31      2009    22      647     520254  4815548 271     40
16:00:48        12/21/2010      12      21      2010    16      654     520390  4815549 271     40
2:00:48 4/1/2009        4       1       2009    2       647     520249  4815548 271     40
4:00:41 12/27/2010      12      27      2010    4       641     520176  4815548 271     40
18:00:44        2/20/2014       2       20      2014    18      909     520667  4815550 270     40
14:00:49        4/16/2008       4       16      2008    14      632     520332  4815549 271     40
14:01:11        1/15/2011       1       15      2011    14      655     521085  4815551 269     40
14:00:21        3/27/2012       3       27      2012    14      671     520307  4815549 271     40
18:00:54        2/28/2011       2       28      2011    18      657     521282  4815552 268     40
22:00:56        3/2/2009        3       2       2009    22      634     520437  4815549 270     40
0:00:17 3/27/2009       3       27      2009    0       641     520983  4815551 269     40
4:00:53 2/16/2014       2       16      2014    4       671     521236  4815552 268     40
18:00:53        2/18/2010       2       18      2010    18      641     520488  4815550 270     40
2:00:36 1/18/2013       1       18      2013    2       675     520548  4815550 270     40
22:00:54        2/20/2014       2       20      2014    22      916     520376  4815550 271     40
18:00:48        3/31/2009       3       31      2009    18      647     520253  4815549 271     40
8:00:25 4/8/2010        4       8       2010    8       657     520860  4815551 269     40
14:00:44        2/2/2013        2       2       2013    14      671     519937  4815549 272     40
14:00:54        11/21/2010      11      21      2010    14      638     520175  4815549 271     40
18:00:23        3/16/2009       3       16      2009    18      635     521001  4815552 269     40
2:01:11 2/16/2014       2       16      2014    2       671     521238  4815553 268     40
14:00:19        1/27/2010       1       27      2010    14      647     520633  4815551 270     40
6:00:50 4/1/2009        4       1       2009    6       647     520252  4815550 271     40
4:00:41 4/1/2009        4       1       2009    4       647     520255  4815550 271     40
18:00:54        12/14/2010      12      14      2010    18      654     520363  4815550 271     40
0:00:23 3/3/2009        3       3       2009    0       634     520436  4815551 270     40
14:00:26        11/21/2010      11      21      2010    14      654     520304  4815550 271     40
19:07:42        2/11/2014       2       11      2014    19      657     520375  4815551 271     40
4:00:35 3/3/2009        3       3       2009    4       634     520437  4815551 270     40
14:00:53        2/4/2013        2       4       2013    14      658     521095  4815553 269     40
14:00:53        1/30/2013       1       30      2013    14      675     519959  4815550 272     40
10:00:50        12/24/2013      12      24      2013    10      658     520356  4815551 271     40
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22:00:15        4/1/2009        4       1       2009    22      647     521130  4815553 269     40
2:01:19 3/4/2012        3       4       2012    2       641     520817  4815553 269     40
18:00:56        12/14/2010      12      14      2010    18      654     520363  4815551 271     40
10:00:54        5/10/2011       5       10      2011    10      665     520493  4815552 270     40
12:00:55        3/26/2009       3       26      2009    12      641     520651  4815552 270     40
14:00:47        2/23/2014       2       23      2014    14      914     520471  4815552 270     40
14:00:41        3/10/2011       3       10      2011    14      654     521007  4815553 269     40
22:00:46        3/21/2011       3       21      2011    22      647     520948  4815553 269     40
8:00:53 1/15/2011       1       15      2011    8       655     520607  4815552 270     40
2:00:41 12/28/2010      12      28      2010    2       641     521185  4815554 269     40
18:01:15        2/22/2014       2       22      2014    18      671     520336  4815551 271     40
6:00:58 4/14/2011       4       14      2011    6       654     521884  4815556 267     40
18:00:53        4/12/2008       4       12      2008    18      634     520865  4815553 269     40
0:01:11 3/25/2011       3       25      2011    0       653     520668  4815553 270     40
14:00:54        12/21/2010      12      21      2010    14      654     520583  4815553 270     40
16:00:53        3/29/2012       3       29      2012    16      677     520947  4815554 269     40
0:00:53 3/22/2011       3       22      2011    0       647     520950  4815554 269     40
18:00:53        3/4/2011        3       4       2011    18      641     521345  4815555 268     40
10:00:08        3/7/2009        3       7       2009    10      635     520584  4815553 270     40
2:00:44 3/3/2009        3       3       2009    2       634     520437  4815552 270     40
0:00:53 12/27/2010      12      27      2010    0       641     520147  4815552 271     40
4:00:55 1/15/2011       1       15      2011    4       655     520607  4815553 270     40
0:13:55 3/9/2013        3       9       2013    0       641     520824  4815554 269     40
2:00:55 3/26/2012       3       26      2012    2       641     521468  4815556 268     40
8:01:12 2/16/2013       2       16      2013    8       671     521231  4815555 268     40
2:00:52 3/31/2014       3       31      2014    2       914     521068  4815555 269     40
22:00:19        1/27/2013       1       27      2013    22      658     519567  4815550 273     40
10:00:56        1/27/2010       1       27      2010    10      647     520634  4815553 270     40
10:00:16        4/21/2010       4       21      2010    10      657     520252  4815552 271     40
6:01:00 1/15/2011       1       15      2011    6       655     520608  4815553 270     40
22:00:41        3/23/2011       3       23      2011    22      657     520950  4815555 269     40
2:00:48 3/4/2012        3       4       2012    2       657     520874  4815554 269     40
22:00:54        12/19/2010      12      19      2010    22      641     520308  4815553 271     40
6:00:23 1/24/2013       1       24      2013    6       658     519578  4815551 273     40
6:00:59 12/4/2010       12      4       2010    6       654     520862  4815555 269     40
10:00:48        1/21/2012       1       21      2012    10      658     520058  4815553 271     40
0:00:48 3/4/2012        3       4       2012    0       657     520872  4815555 269     40
22:00:54        4/12/2011       4       12      2011    22      641     520111  4815553 271     40
22:00:41        2/13/2014       2       13      2014    22      914     520148  4815553 271     40
18:00:54        3/15/2009       3       15      2009    18      635     520628  4815555 270     40
14:00:44        4/5/2008        4       5       2008    14      631     521229  4815557 268     40
10:00:43        4/5/2008        4       5       2008    10      631     521091  4815556 269     40
10:00:47        4/19/2010       4       19      2010    10      657     520070  4815553 271     40
12:00:23        4/12/2008       4       12      2008    12      634     520863  4815556 269     40
2:00:54 3/26/2012       3       26      2012    2       657     520851  4815556 269 40
10:00:47 3/4/2011 3 4 2011 10 653 520598 4815555 270 40
8:00:53 3/26/2011 3 26 2011 8 657 520830 4815556 269 40
16:00:47 4/9/2011 4 9 2011 16 657 519975 4815553 272 40
22:00:41 3/30/2009 3 30 2009 22 640 520756 4815556 270 40
4:00:24 4/1/2009 4 1 2009 4 643 520223 4815554 271 40
18:00:54 3/17/2011 3 17 2011 18 641 519970 4815553 272 40
8:00:54 3/1/2011 3 1 2011 8 641 520678 4815556 270 40
6:00:54 12/6/2010 12 6 2010 6 653 521406 4815558 268 40
8:01:17 4/2/2009 4 2 2009 8 640 520670 4815556 270 40
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22:00:50 3/15/2013 3 15 2013 22 671 520723 4815556 270 40
0:00:53 3/16/2013 3 16 2013 0 671 520724 4815556 270 40
10:00:55 2/8/2013 2 8 2013 10 665 520580 4815556 270 40
14:00:41 4/6/2011 4 6 2011 14 653 520350 4815555 271 40
12:00:16 4/2/2010 4 2 2010 12 654 520381 4815555 271 40
0:00:42 1/13/2011 1 13 2011 0 653 520254 4815555 271 40
18:00:55 2/10/2009 2 10 2009 18 635 521154 4815558 269 40
16:00:42 3/19/2009 3 19 2009 16 635 520238 4815555 271 40
6:00:40 2/16/2014 2 16 2014 6 671 521240 4815558 268 40
20:00:47 3/15/2013 3 15 2013 20 671 520679 4815557 270 40
14:00:42 4/2/2014 4 2 2014 14 914 520230 4815555 271 40
0:00:56 3/24/2011 3 24 2011 0 657 520936 4815557 269 40
14:00:47 1/23/2013 1 23 2013 14 663 520595 4815556 270 40
12:00:53 12/8/2010 12 8 2010 12 653 520010 4815555 271 40
18:21:54 3/10/2013 3 10 2013 18 641 520616 4815557 270 40
22:00:53 4/6/2011 4 6 2011 22 641 520667 4815557 270 40
10:01:14 5/5/2010 5 5 2010 10 640 520219 4815556 271 40
2:00:49 4/1/2009 4 1 2009 2 643 520224 4815556 271 40
4:00:56 3/30/2014 3 30 2014 4 914 520272 4815556 271 40
4:00:24 4/9/2009 4 9 2009 4 648 521456 4815560 268 40
14:00:22 2/23/2009 2 23 2009 14 635 520672 4815558 270 40
10:00:42 4/27/2010 4 27 2010 10 657 520193 4815556 271 40
7:36:12 12/18/2012 12 18 2012 7 641 520833 4815558 269 40
16:00:49 2/11/2013 2 11 2013 16 658 520611 4815558 270 40
14:00:43 3/27/2009 3 27 2009 14 643 520368 4815557 271 40
16:00:41 3/22/2012 3 22 2012 16 675 519991 4815556 272 40
12:00:54 11/20/2011 11 20 2011 12 665 520056 4815556 271 40
4:00:56 2/9/2013 2 9 2013 4 665 520245 4815557 271 40
4:00:48 2/8/2010 2 8 2010 4 641 520051 4815556 271 40
18:00:53 3/23/2011 3 23 2011 18 657 520945 4815559 269 40
22:00:56 4/12/2011 4 12 2011 22 647 520110 4815557 271 40
2:00:55 2/19/2011 2 19 2011 2 653 520962 4815559 269 40
18:00:54 4/28/2011 4 28 2011 18 654 521165 4815560 269 40
0:00:41 3/11/2013 3 11 2013 0 658 520508 4815558 270 40
16:00:53 1/13/2014 1 13 2014 16 914 520111 4815557 271 40
12:00:54 12/16/2010 12 16 2010 12 650 520500 4815558 270 40
16:00:54 2/23/2009 2 23 2009 16 635 520675 4815558 270 40
6:00:50 2/8/2010 2 8 2010 6 641 520054 4815557 271 40
5:53:56 11/23/2013 11 23 2013 5 657 520038 4815557 271 40
2:00:53 12/21/2010 12 21 2010 2 653 520041 4815557 271 40
18:37:25 3/2/2014 3 2 2014 18 657 519878 4815556 272 40
0:01:24 4/7/2011 4 7 2011 0 641 520671 4815559 270 40
18:00:54 12/15/2010 12 15 2010 18 654 520104 4815557 271 40
14:00:30 3/26/2012 3 26 2012 14 673 520313 4815558 271 40
10:00:51 2/20/2013 2 20 2013 10 657 520491 4815558 270 40
18:00:23 3/2/2009 3 2 2009 18 634 520438 4815558 270 40
2:00:53 3/11/2014 3 11 2014 2 679 520827 4815560 269 40
18:01:27 12/5/2010 12 5 2010 18 646 520957 4815560 269 40
8:00:28 12/11/2010 12 11 2010 8 653 521129 4815561 269 40
10:00:53 12/16/2010 12 16 2010 10 650 520500 4815559 270 40
14:00:53 4/12/2008 4 12 2008 14 634 520865 4815560 269 40
8:01:12 3/18/2011 3 18 2011 8 653 520628 4815559 270 40
10:00:43 4/27/2010 4 27 2010 10 656 520233 4815558 271 40
20:00:47 3/11/2013 3 11 2013 20 671 520952 4815560 269 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:56 11/21/2010 11 21 2010 8 640 520216 4815558 271 40
8:00:36 4/4/2010 4 4 2010 8 656 520956 4815560 269 40
7:35:56 2/19/2014 2 19 2014 7 657 520826 4815560 269 40
18:00:53 12/22/2010 12 22 2010 18 647 521284 4815562 268 40
0:00:47 2/16/2014 2 16 2014 0 671 521239 4815562 268 40
18:01:11 1/21/2011 1 21 2011 18 653 520711 4815560 270 40
6:00:55 3/11/2014 3 11 2014 6 679 520828 4815560 269 40
22:00:53 3/29/2012 3 29 2012 22 679 521873 4815564 267 40
14:00:49 4/18/2010 4 18 2010 14 643 520108 4815558 271 40
18:00:49 1/30/2013 1 30 2013 18 671 519652 4815557 272 40
16:00:42 4/15/2010 4 15 2010 16 657 520363 4815559 271 40
12:00:43 3/11/2012 3 11 2012 12 657 520967 4815561 269 40
18:00:42 4/8/2008 4 8 2008 18 634 521262 4815562 268 40
10:00:43 2/2/2013 2 2 2013 10 671 520903 4815561 269 40
4:00:53 3/11/2014 3 11 2014 4 679 520832 4815561 269 40
18:00:54 3/27/2009 3 27 2009 18 643 521521 4815563 268 40
8:00:41 2/4/2009 2 4 2009 8 635 520511 4815560 270 40
2:00:56 2/4/2009 2 4 2009 2 635 520516 4815560 270 40
18:00:54 1/13/2014 1 13 2014 18 914 520108 4815559 271 40
10:02:17 4/19/2010 4 19 2010 10 656 520264 4815560 271 40
12:00:47 4/27/2010 4 27 2010 12 656 520238 4815559 271 40
20:00:24 1/27/2013 1 27 2013 20 658 519567 4815557 273 40
14:00:49 12/17/2010 12 17 2010 14 654 520049 4815559 271 40
4:00:53 12/6/2010 12 6 2010 4 653 521404 4815563 268 40
18:00:36 3/31/2009 3 31 2009 18 643 520259 4815560 271 40
4:00:47 2/12/2014 2 12 2014 4 914 520138 4815559 271 40
12:00:12 3/27/2009 3 27 2009 12 643 520374 4815560 271 40
22:01:12 4/6/2011 4 6 2011 22 657 520672 4815561 270 40
14:00:44 1/24/2009 1 24 2009 14 635 520046 4815559 271 40
2:00:47 12/30/2013 12 30 2013 2 914 519449 4815558 273 40
10:01:12 1/15/2013 1 15 2013 10 675 520839 4815562 269 40
10:00:54 1/25/2013 1 25 2013 10 663 520498 4815561 270 40
11:29:54 4/25/2013 4 25 2013 11 657 520046 4815560 271 40
8:00:41 12/27/2010 12 27 2010 8 654 520090 4815560 271 40
0:00:54 3/30/2012 3 30 2012 0 679 521878 4815566 267 40
22:00:46 12/20/2010 12 20 2010 22 653 520040 4815560 271 40
6:00:55 12/27/2010 12 27 2010 6 654 520088 4815560 271 40
18:01:12 2/6/2013 2 6 2013 18 657 520585 4815562 270 40
14:00:43 3/19/2009 3 19 2009 14 635 520235 4815561 271 40
0:00:53 1/9/2010 1 9 2010 0 646 521398 4815564 268 40
18:00:41 1/12/2011 1 12 2011 18 653 520252 4815561 271 40
22:00:53 3/10/2013 3 10 2013 22 658 520540 4815562 270 40
0:00:54 12/28/2010 12 28 2010 0 641 521184 4815564 269 40
16:00:55 1/27/2010 1 27 2010 16 647 520617 4815562 270 40
10:00:53 11/20/2011 11 20 2011 10 665 520056 4815561 271 40
12:26:53 1/12/2013 1 12 2013 12 641 520081 4815561 271 40
2:00:35 4/7/2011 4 7 2011 2 641 520672 4815563 270 40
2:00:54 12/27/2010 12 27 2010 2 654 520024 4815561 271 40
16:00:53 3/18/2011 3 18 2011 16 641 520520 4815562 270 40
22:00:48 2/28/2011 2 28 2011 22 650 520845 4815564 269 40
16:00:50 4/11/2012 4 11 2012 16 657 519921 4815561 272 40
2:01:48 1/17/2013 1 17 2013 2 675 521562 4815566 268 40
18:00:25 1/24/2009 1 24 2009 18 635 520053 4815561 271 40
14:00:53 2/7/2010 2 7 2010 14 647 520198 4815562 271 40
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20:00:37 2/20/2014 2 20 2014 20 679 520370 4815563 271 40
18:00:54 4/6/2011 4 6 2011 18 641 520483 4815563 270 40
0:00:56 3/1/2011 3 1 2011 0 650 520844 4815564 269 40
10:00:49 5/5/2010 5 5 2010 10 657 520678 4815564 270 40
22:00:24 2/18/2013 2 18 2013 22 665 519812 4815561 272 40
4:00:21 2/4/2009 2 4 2009 4 635 520515 4815563 270 40
18:00:56 3/27/2011 3 27 2011 18 801 521173 4815565 269 40
14:00:49 3/21/2009 3 21 2009 14 641 520248 4815563 271 40
16:00:54 1/20/2013 1 20 2013 16 675 521100 4815565 269 40
2:00:50 4/7/2011 4 7 2011 2 653 520722 4815564 270 40
22:00:55 1/12/2011 1 12 2011 22 653 520251 4815563 271 40
6:00:54 2/12/2014 2 12 2014 6 914 520150 4815563 271 40
12:00:53 12/20/2010 12 20 2010 12 650 520539 4815564 270 40
14:00:48 3/27/2012 3 27 2012 14 674 519982 4815562 272 40
2:00:53 4/7/2011 4 7 2011 2 657 520672 4815564 270 40
18:00:55 2/13/2014 2 13 2014 18 914 520385 4815564 271 40
14:00:50 4/27/2014 4 27 2014 14 907 520877 4815565 269 40
14:00:41 1/4/2010 1 4 2010 14 647 520363 4815564 271 40
14:00:23 3/14/2009 3 14 2009 14 635 520583 4815564 270 40
6:00:12 12/28/2010 12 28 2010 6 641 520983 4815566 269 40
0:00:48 4/7/2011 4 7 2011 0 653 520722 4815565 270 40
2:00:54 12/11/2010 12 11 2010 2 653 521398 4815567 268 40
18:01:47 2/5/2013 2 5 2013 18 658 521108 4815567 269 40
12:00:20 4/24/2010 4 24 2010 12 657 520233 4815564 271 40
10:00:54 2/25/2014 2 25 2014 10 679 520739 4815566 270 40
6:00:44 2/4/2009 2 4 2009 6 635 520511 4815565 270 40
8:00:24 3/26/2009 3 26 2009 8 643 520618 4815565 270 40
8:00:50 3/7/2010 3 7 2010 8 641 520810 4815566 270 40
14:01:12 1/20/2013 1 20 2013 14 675 521096 4815567 269 40
8:01:23 12/4/2009 12 4 2009 8 638 520850 4815566 269 40
14:00:48 12/17/2010 12 17 2010 14 655 520060 4815564 271 40
0:01:11 3/27/2009 3 27 2009 0 646 520890 4815567 269 40
16:00:50 1/21/2013 1 21 2013 16 675 520851 4815567 269 40
1:35:11 2/19/2014 2 19 2014 1 657 520820 4815567 269 40
6:00:56 1/2/2011 1 2 2011 6 655 520307 4815565 271 40
4:00:34 12/7/2013 12 7 2013 4 671 520979 4815567 269 40
16:00:54 3/22/2012 3 22 2012 16 674 519986 4815564 272 40
22:00:48 2/15/2011 2 15 2011 22 653 520974 4815567 269 40
20:00:43 2/13/2014 2 13 2014 20 914 520119 4815565 271 40
4:00:53 1/2/2011 1 2 2011 4 655 520308 4815565 271 40
2:00:55 12/5/2010 12 5 2010 2 654 521616 4815570 267 40
8:00:39 2/19/2011 2 19 2011 8 647 520958 4815567 269 40
14:00:48 2/20/2013 2 20 2013 14 665 520306 4815566 271 40
22:00:54 3/31/2011 3 31 2011 22 666 520964 4815568 269 40
12:00:29 3/5/2010 3 5 2010 12 641 520834 4815567 269 40
16:00:39 12/20/2010 12 20 2010 16 653 520425 4815566 270 40
0:00:53 12/21/2010 12 21 2010 0 653 520039 4815565 271 40
16:00:44 11/21/2010 11 21 2010 16 654 520325 4815566 271 40
16:00:54 1/30/2009 1 30 2009 16 634 520370 4815566 271 40
12:00:42 4/4/2010 4 4 2010 12 656 520757 4815567 270 40
18:01:11 12/16/2010 12 16 2010 18 654 520165 4815566 271 40
14:00:44 2/23/2014 2 23 2014 14 909 520433 4815567 270 40
6:00:47 4/9/2009 4 9 2009 6 648 521458 4815570 268 40
18:00:42 2/12/2013 2 12 2013 18 671 520992 4815568 269 40
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16:00:47 1/4/2010 1 4 2010 16 647 520366 4815566 271 40
0:00:23 3/1/2011 3 1 2011 0 654 520838 4815568 269 40
22:00:54 3/3/2012 3 3 2012 22 657 520861 4815568 269 40
6:00:48 3/13/2009 3 13 2009 6 641 520559 4815567 270 40
8:00:37 1/2/2011 1 2 2011 8 655 520308 4815567 271 40
0:00:54 12/17/2010 12 17 2010 0 654 520159 4815566 271 40
16:00:56 1/31/2013 1 31 2013 16 675 520508 4815567 270 40
0:01:03 4/15/2010 4 15 2010 0 646 521291 4815570 268 40
18:00:54 3/12/2011 3 12 2011 18 641 521303 4815570 268 40
18:00:55 3/27/2012 3 27 2012 18 657 520415 4815567 270 40
12:00:48 4/20/2010 4 20 2010 12 656 520085 4815567 271 40
8:00:49 3/13/2011 3 13 2011 8 641 521191 4815570 269 40
14:00:48 1/1/2012 1 1 2012 14 657 520621 4815568 270 40
22:00:26 3/20/2009 3 20 2009 22 641 521103 4815570 269 40
18:00:56 2/13/2014 2 13 2014 18 671 520816 4815569 269 40
6:00:30 1/22/2013 1 22 2013 6 671 521253 4815570 268 40
0:00:47 12/11/2010 12 11 2010 0 653 521397 4815571 268 40
18:00:47 3/17/2009 3 17 2009 18 635 521228 4815570 268 40
0:00:51 3/11/2013 3 11 2013 0 671 520636 4815569 270 40
18:00:16 2/16/2011 2 16 2011 18 653 521121 4815570 269 40
20:00:43 3/3/2012 3 3 2012 20 657 520842 4815569 269 40
8:00:48 3/22/2012 3 22 2012 8 663 520296 4815568 271 40
0:00:41 4/7/2011 4 7 2011 0 657 520674 4815569 270 40
2:00:52 4/1/2011 4 1 2011 2 666 520965 4815570 269 40
22:00:55 2/28/2011 2 28 2011 22 654 520835 4815570 269 40
16:00:30 2/19/2013 2 19 2013 16 658 520644 4815569 270 40
10:00:44 3/19/2013 3 19 2013 10 657 520515 4815569 270 40
10:01:23 1/18/2013 1 18 2013 10 675 520482 4815569 270 40
12:00:53 1/22/2013 1 22 2013 12 671 520617 4815570 270 40
12:00:23 1/24/2009 1 24 2009 12 635 520031 4815568 271 40
10:00:50 3/26/2009 3 26 2009 10 646 520672 4815570 270 40
10:00:24 1/24/2009 1 24 2009 10 635 520054 4815568 271 40
16:00:53 2/12/2013 2 12 2013 16 671 520993 4815571 269 40
14:00:24 4/11/2012 4 11 2012 14 657 519914 4815568 272 40
20:01:13 3/15/2013 3 15 2013 20 677 521309 4815572 268 40
2:01:18 2/19/2011 2 19 2011 2 647 520962 4815571 269 40
14:00:31 12/8/2010 12 8 2010 14 653 520011 4815569 271 40
18:00:29 3/14/2009 3 14 2009 18 641 520627 4815571 270 40
18:00:53 2/14/2014 2 14 2014 18 671 520965 4815572 269 40
10:00:49 4/10/2012 4 10 2012 10 665 520037 4815569 271 40
14:00:48 12/20/2010 12 20 2010 14 650 520534 4815570 270 40
4:00:53 1/22/2013 1 22 2013 4 671 521262 4815573 268 40
8:00:53 3/30/2014 3 30 2014 8 917 520685 4815571 270 40
10:00:23 2/11/2014 2 11 2014 10 671 520871 4815572 269 40
6:00:43 3/13/2012 3 13 2012 6 657 521290 4815573 268 40
0:00:48 4/1/2011 4 1 2011 0 666 520960 4815572 269 40
16:00:55 12/8/2010 12 8 2010 16 653 520029 4815570 271 40
18:00:49 12/26/2010 12 26 2010 18 654 520004 4815570 272 40
4:00:54 3/13/2012 3 13 2012 4 657 521280 4815574 268 40
22:00:42 12/26/2010 12 26 2010 22 654 520005 4815570 272 40
4:00:48 4/2/2009 4 2 2009 4 640 520623 4815572 270 40
2:00:49 1/22/2013 1 22 2013 2 671 521258 4815574 268 40
2:00:56 2/18/2013 2 18 2013 2 657 520624 4815572 270 40
4:00:16 12/5/2013 12 5 2013 4 908 520766 4815572 270 40
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14:00:48 2/14/2010 2 14 2010 14 641 520858 4815573 269 40
10:00:25 5/7/2008 5 7 2008 10 634 520413 4815571 270 40
16:00:56 3/20/2014 3 20 2014 16 679 520500 4815572 270 40
10:01:41 4/1/2014 4 1 2014 10 914 520725 4815573 270 40
6:00:53 3/30/2014 3 30 2014 6 917 520683 4815573 270 40
11:02:17 4/17/2013 4 17 2013 11 657 520702 4815573 270 40
22:00:42 2/10/2009 2 10 2009 22 635 521151 4815574 269 40
12:00:41 3/14/2013 3 14 2013 12 679 520346 4815572 271 40
10:00:47 3/26/2009 3 26 2009 10 641 520695 4815573 270 40
2:00:54 1/2/2011 1 2 2011 2 655 520308 4815572 271 40
10:00:53 1/22/2013 1 22 2013 10 671 520627 4815573 270 40
10:00:26 1/9/2010 1 9 2010 10 646 520852 4815574 269 40
6:00:53 4/28/2014 4 28 2014 6 908 521492 4815576 268 40
22:00:56 3/18/2013 3 18 2013 22 679 520950 4815574 269 40
10:00:54 4/14/2012 4 14 2012 10 674 520226 4815572 271 40
18:00:50 3/18/2009 3 18 2009 18 635 520615 4815573 270 40
18:00:26 12/24/2010 12 24 2010 18 641 519800 4815571 272 40
20:00:42 3/18/2013 3 18 2013 20 679 520957 4815575 269 40
22:00:53 1/19/2012 1 19 2012 22 665 521182 4815575 269 40
22:00:27 3/26/2009 3 26 2009 22 646 520963 4815575 269 40
14:00:42 2/18/2010 2 18 2010 14 641 520328 4815573 271 40
18:00:54 3/27/2011 3 27 2011 18 665 521840 4815578 267 40
22:00:48 3/10/2013 3 10 2013 22 671 520623 4815574 270 40
14:00:54 3/28/2010 3 28 2010 14 657 520307 4815573 271 40
18:00:36 2/28/2011 2 28 2011 18 650 521269 4815576 268 40
16:00:54 2/7/2010 2 7 2010 16 641 520033 4815572 271 40
14:00:54 4/5/2010 4 5 2010 14 643 520175 4815573 271 40
18:00:49 4/8/2011 4 8 2011 18 667 520192 4815573 271 40
14:00:55 3/27/2012 3 27 2012 14 657 520430 4815574 270 40
8:00:33 3/13/2011 3 13 2011 8 657 521110 4815576 269 40
14:00:55 12/16/2010 12 16 2010 14 650 520506 4815574 270 40
14:00:43 3/27/2009 3 27 2009 14 646 520435 4815574 270 40
18:00:53 1/15/2011 1 15 2011 18 655 520182 4815573 271 40
2:00:23 2/8/2010 2 8 2010 2 641 520002 4815573 272 40
16:00:41 3/27/2009 3 27 2009 16 643 520326 4815574 271 40
22:00:41 2/18/2014 2 18 2014 22 671 520969 4815576 269 40
14:00:36 12/30/2010 12 30 2010 14 655 520349 4815574 271 40
16:01:23 2/17/2013 2 17 2013 16 671 520662 4815575 270 40
16:01:12 1/30/2013 1 30 2013 16 675 519873 4815572 272 40
16:00:47 12/16/2010 12 16 2010 16 654 520076 4815573 271 40
4:53:23 1/18/2013 1 18 2013 4 641 519391 4815571 273 40
22:00:21 3/27/2011 3 27 2011 22 664 520804 4815575 270 40
14:00:44 2/7/2010 2 7 2010 14 641 520066 4815573 271 40
16:00:38 2/10/2014 2 10 2014 16 914 520808 4815576 270 40
10:00:54 1/24/2011 1 24 2011 10 653 520495 4815575 270 40
0:01:47 4/8/2010 4 8 2010 0 801 521627 4815578 267 40
18:00:53 2/23/2009 2 23 2009 18 635 520733 4815576 270 40
18:00:53 2/21/2013 2 21 2013 18 657 521250 4815578 268 40
18:00:54 3/30/2010 3 30 2010 18 643 521869 4815580 267 40
18:01:27 1/1/2011 1 1 2011 18 655 520291 4815575 271 40
16:00:56 2/18/2010 2 18 2010 16 641 520328 4815575 271 40
0:00:53 2/16/2011 2 16 2011 0 653 520974 4815577 269 40
14:00:25 2/16/2014 2 16 2014 14 671 520971 4815577 269 40
10:00:33 4/21/2010 4 21 2010 10 643 520325 4815575 271 40
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4:00:42 3/28/2011 3 28 2011 4 664 520808 4815577 270 40
16:00:44 2/4/2013 2 4 2013 16 671 521274 4815578 268 40
6:01:01 2/19/2011 2 19 2011 6 647 520958 4815577 269 40
0:00:53 4/10/2014 4 10 2014 0 679 521251 4815578 268 40
4:00:12 2/4/2009 2 4 2009 4 634 520498 4815576 270 40
12:00:48 2/14/2010 2 14 2010 12 641 520868 4815577 269 40
14:00:54 4/19/2011 4 19 2011 14 657 520944 4815578 269 40
20:00:39 3/15/2013 3 15 2013 20 679 520501 4815576 270 40
0:00:41 3/19/2013 3 19 2013 0 679 520950 4815578 269 40
16:00:44 2/14/2010 2 14 2010 16 641 520863 4815578 269 40
2:01:24 3/20/2009 3 20 2009 2 635 521115 4815579 269 40
6:00:30 4/2/2009 4 2 2009 6 640 520620 4815577 270 40
0:00:43 3/28/2011 3 28 2011 0 664 520805 4815578 270 40
2:00:43 3/28/2011 3 28 2011 2 664 520809 4815578 270 40
16:00:48 3/7/2009 3 7 2009 16 635 520335 4815577 271 40
16:00:13 2/17/2010 2 17 2010 16 641 520649 4815578 270 40
6:00:42 3/11/2012 3 11 2012 6 657 521252 4815580 268 40
8:00:34 3/26/2009 3 26 2009 8 646 520683 4815578 270 40
23:59:53 5/1/2013 5 1 2013 23 657 520677 4815578 270 40
12:00:30 1/1/2011 1 1 2011 12 655 520323 4815577 271 40
10:00:54 3/4/2011 3 4 2011 10 655 520605 4815578 270 40
4:00:48 4/28/2014 4 28 2014 4 907 521904 4815582 267 40
18:00:54 2/19/2012 2 19 2012 18 657 520823 4815579 269 40
16:00:25 1/24/2009 1 24 2009 16 635 520072 4815577 271 40
4:00:54 2/19/2011 2 19 2011 4 647 520961 4815579 269 40
6:00:56 3/27/2011 3 27 2011 6 665 521108 4815580 269 40
6:00:19 4/14/2010 4 14 2010 6 643 521677 4815582 267 40
8:00:54 3/11/2013 3 11 2013 8 677 520903 4815579 269 40
8:00:42 2/4/2009 2 4 2009 8 634 520503 4815578 270 40
22:00:44 2/15/2014 2 15 2014 22 671 521267 4815581 268 40
22:00:54 3/31/2011 3 31 2011 22 665 521102 4815580 269 40
4:00:47 3/20/2009 3 20 2009 4 635 521116 4815580 269 40
18:00:47 12/26/2010 12 26 2010 18 654 520007 4815577 272 40
14:00:25 3/18/2009 3 18 2009 14 635 520465 4815579 270 40
12:00:43 2/18/2010 2 18 2010 12 641 520330 4815578 271 40
6:00:56 12/20/2010 12 20 2010 6 655 521297 4815581 268 40
14:00:24 3/18/2011 3 18 2011 14 659 520009 4815577 271 40
12:00:15 3/28/2010 3 28 2010 12 657 520319 4815578 271 40
6:00:54 3/28/2011 3 28 2011 6 664 520810 4815580 270 40
10:00:56 1/28/2012 1 28 2012 10 657 520649 4815579 270 40
0:00:30 12/27/2010 12 27 2010 0 654 519995 4815577 272 40
8:00:47 3/11/2013 3 11 2013 8 658 520683 4815580 270 40
18:00:11 3/27/2009 3 27 2009 18 641 521525 4815582 268 40
8:00:53 2/20/2011 2 20 2011 8 647 521129 4815581 269 40
8:00:42 3/21/2009 3 21 2009 8 641 521167 4815581 269 40
12:00:53 1/23/2013 1 23 2013 12 663 520594 4815579 270 40
18:00:45 3/1/2009 3 1 2009 18 635 520854 4815580 269 40
16:00:47 4/13/2011 4 13 2011 16 647 520184 4815579 271 40
2:00:53 4/1/2011 4 1 2011 2 665 521106 4815582 269 40
6:00:56 2/20/2011 2 20 2011 6 641 521155 4815582 269 40
0:00:55 1/20/2012 1 20 2012 0 665 521174 4815582 269 40
22:00:55 1/1/2011 1 1 2011 22 655 520295 4815579 271 40
0:00:41 4/1/2011 4 1 2011 0 665 521102 4815582 269 40
18:00:43 2/15/2011 2 15 2011 18 653 520979 4815582 269 40
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2:00:42 3/12/2013 3 12 2013 2 658 521105 4815582 269 40
10:00:54 1/14/2014 1 14 2014 10 658 519853 4815578 272 40
22:00:54 3/12/2011 3 12 2011 22 641 521233 4815582 268 40
4:00:37 12/27/2010 12 27 2010 4 654 520011 4815579 271 40
18:01:07 3/25/2008 3 25 2008 18 631 521639 4815584 267 40
6:00:47 3/13/2011 3 13 2011 6 641 521230 4815583 268 40
10:00:22 2/20/2013 2 20 2013 10 658 520503 4815580 270 40
0:00:26 1/2/2011 1 2 2011 0 655 520294 4815580 271 40
22:00:53 4/16/2011 4 16 2011 22 647 521830 4815585 267 40
22:00:53 3/26/2009 3 26 2009 22 641 521124 4815582 269 40
8:00:47 2/20/2011 2 20 2011 8 641 521161 4815583 269 40
8:00:53 2/6/2009 2 6 2009 8 635 520608 4815581 270 40
2:00:56 4/17/2011 4 17 2011 2 647 521754 4815585 267 40
4:00:53 3/11/2012 3 11 2012 4 657 521254 4815583 268 40
22:00:56 3/15/2013 3 15 2013 22 677 521000 4815582 269 40
16:00:28 12/26/2010 12 26 2010 16 654 520103 4815580 271 40
22:00:42 2/14/2014 2 14 2014 22 914 520172 4815580 271 40
0:00:54 3/11/2009 3 11 2009 0 634 520855 4815582 269 40
6:00:48 2/24/2009 2 24 2009 6 635 520672 4815582 270 40
6:00:53 2/4/2009 2 4 2009 6 634 520502 4815581 270 40
8:00:53 2/20/2013 2 20 2013 8 671 520551 4815581 270 40
4:00:54 1/17/2013 1 17 2013 4 675 521539 4815585 268 40
10:00:53 12/22/2010 12 22 2010 10 647 520926 4815583 269 40
2:00:53 2/4/2009 2 4 2009 2 634 520506 4815581 270 40
10:00:50 1/12/2011 1 12 2011 10 653 520833 4815582 269 40
12:00:21 4/27/2010 4 27 2010 12 657 520230 4815581 271 40
6:00:43 2/20/2011 2 20 2011 6 647 521122 4815583 269 40
14:00:24 2/7/2013 2 7 2013 14 665 520665 4815582 270 40
8:00:42 3/11/2013 3 11 2013 8 671 520671 4815582 270 40
4:00:47 12/29/2010 12 29 2010 4 641 521475 4815585 268 40
12:00:21 4/5/2010 4 5 2010 12 654 520687 4815583 270 40
10:00:53 1/23/2013 1 23 2013 10 663 520596 4815582 270 40
0:00:54 4/29/2011 4 29 2011 0 665 521695 4815586 267 40
20:00:57 2/18/2014 2 18 2014 20 671 520975 4815584 269 40
10:00:24 4/9/2010 4 9 2010 10 647 520958 4815584 269 40
20:00:29 2/14/2014 2 14 2014 20 914 520176 4815581 271 40
12:00:25 1/9/2010 1 9 2010 12 646 520848 4815583 269 40
4:00:48 3/28/2011 3 28 2011 4 801 520951 4815584 269 40
16:00:53 2/16/2014 2 16 2014 16 671 520970 4815584 269 40
0:00:49 12/30/2013 12 30 2013 0 914 519467 4815580 273 40
4:00:41 3/27/2011 3 27 2011 4 665 521103 4815584 269 40
0:01:11 3/16/2013 3 16 2013 0 677 521002 4815584 269 40
8:00:54 2/24/2009 2 24 2009 8 635 520670 4815583 270 40
12:00:41 4/8/2010 4 8 2010 12 657 520842 4815584 269 40
14:00:48 2/20/2013 2 20 2013 14 671 520377 4815583 271 40
14:00:56 2/12/2013 2 12 2013 14 658 520964 4815584 269 40
14:00:46 2/17/2010 2 17 2010 14 641 520552 4815583 270 40
4:00:41 2/6/2009 2 6 2009 4 635 520609 4815584 270 40
4:00:55 3/13/2011 3 13 2011 4 641 521230 4815586 268 40
12:11:41 3/8/2013 3 8 2013 12 641 520799 4815584 270 40
14:00:12 3/1/2009 3 1 2009 14 635 520710 4815584 270 40
10:00:43 4/5/2010 4 5 2010 10 654 520687 4815584 270 40
10:00:53 5/2/2011 5 2 2011 10 657 520485 4815584 270 40
8:00:50 2/20/2011 2 20 2011 8 653 521128 4815586 269 40
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14:00:47 1/26/2012 1 26 2012 14 663 520524 4815584 270 40
0:00:53 12/11/2010 12 11 2010 0 801 521270 4815586 268 40
8:00:42 12/29/2010 12 29 2010 8 641 521706 4815588 267 40
8:00:18 3/11/2014 3 11 2014 8 909 520487 4815584 270 40
14:00:44 4/13/2012 4 13 2012 14 657 520191 4815583 271 40
12:00:54 2/23/2014 2 23 2014 12 916 520382 4815584 271 40
12:00:48 4/28/2014 4 28 2014 12 908 520492 4815584 270 40
16:00:47 1/16/2011 1 16 2011 16 655 520746 4815585 270 40
0:00:54 3/13/2011 3 13 2011 0 641 521229 4815587 268 40
14:00:44 4/20/2009 4 20 2009 14 639 520323 4815584 271 40
12:00:42 3/1/2009 3 1 2009 12 635 520713 4815585 270 40
6:00:54 1/17/2013 1 17 2013 6 675 521538 4815588 268 40
18:01:20 1/14/2013 1 14 2013 18 675 521207 4815587 269 40
2:00:23 1/1/2012 1 1 2012 2 657 521205 4815587 269 40
20:00:53 2/14/2014 2 14 2014 20 671 520179 4815584 271 40
16:01:12 4/1/2009 4 1 2009 16 639 520991 4815587 269 40
16:00:23 12/22/2011 12 22 2011 16 657 520791 4815586 270 40
6:00:23 2/20/2011 2 20 2011 6 653 521125 4815587 269 40
4:00:54 2/24/2009 2 24 2009 4 635 520671 4815586 270 40
10:02:14 3/29/2008 3 29 2008 10 631 520637 4815586 270 40
4:00:54 4/16/2009 4 16 2009 4 634 521795 4815590 267 40
10:00:54 5/5/2011 5 5 2011 10 657 520260 4815585 271 40
18:39:55 1/15/2013 1 15 2013 18 641 519488 4815583 273 40
18:00:53 3/2/2009 3 2 2009 18 635 520134 4815585 271 40
6:00:53 2/6/2009 2 6 2009 6 635 520602 4815586 270 40
14:00:54 4/11/2010 4 11 2010 14 656 520338 4815585 271 40
12:00:53 1/24/2013 1 24 2013 12 663 520846 4815587 269 40
0:00:56 2/19/2014 2 19 2014 0 671 520964 4815587 269 40
0:00:55 3/28/2013 3 28 2013 0 679 521834 4815590 267 40
16:00:50 2/28/2012 2 28 2012 16 657 520835 4815587 269 40
8:00:47 2/13/2009 2 13 2009 8 635 520525 4815586 270 40
8:00:53 3/12/2009 3 12 2009 8 641 520695 4815587 270 40
2:00:15 2/24/2009 2 24 2009 2 635 520673 4815587 270 40
2:00:47 3/30/2012 3 30 2012 2 679 521897 4815591 267 40
16:00:54 1/22/2012 1 22 2012 16 658 519968 4815585 272 40
0:00:47 2/13/2009 2 13 2009 0 635 520526 4815587 270 40
16:00:24 11/21/2010 11 21 2010 16 639 520126 4815586 271 40
18:01:10 3/15/2009 3 15 2009 18 639 520876 4815588 269 40
22:00:58 12/31/2011 12 31 2011 22 657 521130 4815589 269 40
16:01:12 3/6/2011 3 6 2011 16 647 520661 4815588 270 40
14:01:04 4/14/2011 4 14 2011 14 667 520382 4815587 271 40
22:00:55 2/14/2014 2 14 2014 22 671 520179 4815586 271 40
4:00:44 4/2/2012 4 2 2012 4 665 521774 4815591 267 40
22:00:54 2/18/2010 2 18 2010 22 641 520484 4815587 270 40
0:00:25 1/1/2012 1 1 2012 0 657 521136 4815589 269 40
10:02:34 2/26/2010 2 26 2010 10 641 521246 4815590 268 40
6:33:48 1/14/2013 1 14 2013 6 641 519607 4815585 272 40
22:00:53 3/27/2013 3 27 2013 22 679 521832 4815592 267 40
14:00:23 3/18/2011 3 18 2011 14 653 520000 4815586 272 40
14:00:55 12/24/2011 12 24 2011 14 657 520475 4815588 270 40
8:00:48 2/6/2009 2 6 2009 8 634 520523 4815588 270 40
6:00:53 3/23/2011 3 23 2011 6 647 520991 4815589 269 40
10:02:11 1/18/2012 1 18 2012 10 641 520506 4815588 270 40
8:00:56 1/26/2010 1 26 2010 8 646 521124 4815590 269 40
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6:00:55 12/29/2010 12 29 2010 6 641 521706 4815592 267 40
6:00:54 4/16/2009 4 16 2009 6 634 521798 4815592 267 40
18:00:48 1/24/2013 1 24 2013 18 675 521099 4815590 269 40
8:00:54 4/15/2010 4 15 2010 8 643 520838 4815589 269 40
0:00:53 3/17/2013 3 17 2013 0 677 521493 4815591 268 40
4:00:46 3/23/2011 3 23 2011 4 647 520988 4815590 269 40
18:00:48 3/4/2011 3 4 2011 18 647 521476 4815591 268 40
12:00:53 4/19/2012 4 19 2012 12 657 520336 4815588 271 40
14:00:41 2/8/2009 2 8 2009 14 634 520248 4815588 271 40
0:00:56 3/8/2014 3 8 2014 0 909 521813 4815593 267 40
4:00:42 3/30/2012 3 30 2012 4 657 521136 4815591 269 40
14:00:24 1/17/2012 1 17 2012 14 658 520272 4815588 271 40
10:00:47 12/18/2010 12 18 2010 10 646 520848 4815590 269 40
8:00:54 2/19/2011 2 19 2011 8 641 521000 4815590 269 40
22:00:54 3/10/2009 3 10 2009 22 634 520857 4815590 269 40
18:00:51 4/14/2011 4 14 2011 18 647 520800 4815590 270 40
6:00:45 2/13/2009 2 13 2009 6 635 520527 4815589 270 40
16:00:55 2/12/2013 2 12 2013 16 658 520962 4815590 269 40
14:01:12 2/5/2013 2 5 2013 14 671 521143 4815591 269 40
0:00:42 3/22/2009 3 22 2009 0 641 521084 4815591 269 40
12:01:24 3/28/2012 3 28 2012 12 673 520203 4815588 271 40
4:00:53 3/30/2012 3 30 2012 4 679 521920 4815594 267 40
6:00:50 4/1/2014 4 1 2014 6 914 520940 4815591 269 40
4:00:53 2/6/2009 2 6 2009 4 634 520517 4815589 270 40
20:00:41 1/19/2012 1 19 2012 20 665 521279 4815592 268 40
20:00:53 2/12/2013 2 12 2013 20 671 521132 4815591 269 40
6:00:54 3/14/2013 3 14 2013 6 679 520921 4815591 269 40
2:00:47 3/11/2012 3 11 2012 2 657 521251 4815592 268 40
12:00:54 12/24/2011 12 24 2011 12 657 520475 4815589 270 40
10:00:42 12/20/2010 12 20 2010 10 650 520867 4815591 269 40
18:00:27 1/27/2010 1 27 2010 18 647 520704 4815590 270 40
20:00:47 2/20/2014 2 20 2014 20 916 520363 4815589 271 40
16:00:41 3/27/2008 3 27 2008 16 637 521260 4815592 268 40
12:00:50 12/29/2010 12 29 2010 12 650 521116 4815591 269 40
6:00:48 3/30/2012 3 30 2012 6 657 521128 4815592 269 40
0:08:53 3/8/2013 3 8 2013 0 641 521233 4815592 268 40
10:01:11 2/24/2012 2 24 2012 10 641 520849 4815591 269 40
14:00:31 3/6/2011 3 6 2011 14 647 520643 4815590 270 40
2:01:11 2/15/2014 2 15 2014 2 671 520201 4815589 271 40
18:00:54 1/18/2011 1 18 2011 18 655 520362 4815590 271 40
4:00:49 2/9/2013 2 9 2013 4 658 520188 4815589 271 40
0:00:44 1/24/2013 1 24 2013 0 663 520879 4815591 269 40
12:00:47 3/26/2008 3 26 2008 12 631 520973 4815592 269 40
8:00:53 3/4/2009 3 4 2009 8 634 520719 4815591 270 40
6:00:54 1/26/2010 1 26 2010 6 646 521129 4815593 269 40
4:00:54 2/13/2009 2 13 2009 4 635 520525 4815591 270 40
8:00:25 1/25/2011 1 25 2011 8 653 520224 4815590 271 40
6:00:39 2/19/2011 2 19 2011 6 641 520994 4815592 269 40
22:00:55 2/11/2014 2 11 2014 22 914 520292 4815590 271 40
2:00:47 2/13/2009 2 13 2009 2 635 520526 4815591 270 40
18:00:55 12/31/2010 12 31 2010 18 655 519779 4815589 272 40
22:00:58 2/18/2013 2 18 2013 22 671 519836 4815589 272 40
10:00:50 1/1/2011 1 1 2011 10 655 520296 4815591 271 40
14:00:48 1/9/2011 1 9 2011 14 653 521247 4815594 268 40
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18:00:55 1/1/2011 1 1 2011 18 655 520291 4815591 271 40
4:01:11 3/26/2011 3 26 2011 4 657 520929 4815593 269 40
6:00:47 3/27/2011 3 27 2011 6 650 521243 4815594 268 40
0:00:53 2/15/2014 2 15 2014 0 914 520179 4815591 271 40
6:00:48 3/4/2009 3 4 2009 6 634 520718 4815592 270 40
16:00:47 3/18/2011 3 18 2011 16 647 520314 4815591 271 40
6:00:56 12/12/2010 12 12 2010 6 801 520859 4815593 269 40
16:00:50 2/17/2013 2 17 2013 16 665 520560 4815592 270 40
18:00:53 3/30/2010 3 30 2010 18 655 521001 4815594 269 40
0:01:11 4/17/2011 4 17 2011 0 647 521841 4815596 267 40
14:02:15 4/19/2010 4 19 2010 14 643 520207 4815591 271 40
12:00:54 12/18/2010 12 18 2010 12 646 520848 4815593 269 40
6:00:55 3/28/2011 3 28 2011 6 801 520950 4815594 269 40
22:00:53 2/19/2011 2 19 2011 22 647 521215 4815595 268 40
22:00:55 2/12/2009 2 12 2009 22 635 520525 4815593 270 40
10:00:26 1/3/2011 1 3 2011 10 641 520701 4815594 270 40
2:01:10 4/28/2014 4 28 2014 2 907 521898 4815597 267 40
18:00:48 1/29/2011 1 29 2011 18 653 521347 4815596 268 40
2:01:06 4/29/2011 4 29 2011 2 665 521857 4815597 267 40
22:00:41 3/27/2009 3 27 2009 22 637 521605 4815597 268 40
22:00:42 3/27/2011 3 27 2011 22 801 520948 4815595 269 40
18:00:26 3/17/2013 3 17 2013 18 658 520960 4815595 269 40
4:00:53 12/19/2012 12 19 2012 4 674 520824 4815595 269 40
18:00:22 2/28/2012 2 28 2012 18 657 520822 4815595 269 40
20:00:45 2/11/2014 2 11 2014 20 914 520297 4815593 271 40
4:00:33 12/2/2010 12 2 2010 4 657 519476 4815591 273 40
0:00:47 2/15/2014 2 15 2014 0 671 520179 4815593 271 40
8:00:53 4/7/2010 4 7 2010 8 656 520936 4815595 269 40
0:00:50 3/27/2011 3 27 2011 0 665 521116 4815596 269 40
10:00:48 1/26/2012 1 26 2012 10 663 520536 4815594 270 40
14:00:57 2/24/2014 2 24 2014 14 671 520752 4815595 270 40
18:00:42 3/18/2011 3 18 2011 18 647 520301 4815594 271 40
6:00:53 3/29/2011 3 29 2011 6 653 521138 4815597 269 40
6:00:54 3/20/2009 3 20 2009 6 635 520985 4815597 269 40
18:00:49 1/18/2011 1 18 2011 18 646 521067 4815597 269 40
18:00:49 2/1/2011 2 1 2011 18 653 521360 4815598 268 40
6:00:20 2/6/2009 2 6 2009 6 634 520517 4815595 270 40
8:00:48 1/28/2010 1 28 2010 8 647 521244 4815597 268 40
2:00:53 3/28/2011 3 28 2011 2 801 520950 4815597 269 40
16:01:18 3/4/2011 3 4 2011 16 655 520964 4815597 269 40
12:00:54 2/23/2009 2 23 2009 12 635 520623 4815596 270 40
18:00:54 1/3/2010 1 3 2010 18 647 520937 4815597 269 40
4:00:48 4/29/2011 4 29 2011 4 665 521866 4815600 267 40
14:00:47 3/22/2012 3 22 2012 14 663 520427 4815596 270 40
6:00:53 12/17/2010 12 17 2010 6 641 520480 4815596 270 40
4:00:41 1/26/2010 1 26 2010 4 646 521133 4815598 269 40
10:01:12 12/20/2010 12 20 2010 10 655 520862 4815597 269 40
6:00:53 2/25/2014 2 25 2014 6 914 521232 4815598 268 40
16:00:54 3/1/2012 3 1 2012 16 657 520764 4815597 270 40
4:00:23 3/4/2009 3 4 2009 4 634 520713 4815597 270 40
14:00:47 3/20/2014 3 20 2014 14 679 520488 4815596 270 40
16:01:11 2/6/2013 2 6 2013 16 665 520694 4815597 270 40
18:29:49 3/30/2014 3 30 2014 18 657 520488 4815596 270 40
10:00:50 3/4/2011 3 4 2011 10 657 520559 4815597 270 40
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2:00:15 4/2/2009 4 2 2009 2 643 521129 4815598 269 40
6:00:53 3/19/2009 3 19 2009 6 635 520946 4815598 269 40
22:00:41 1/29/2009 1 29 2009 22 635 520284 4815596 271 40
2:00:26 1/9/2009 1 9 2009 2 632 521266 4815599 268 40
2:00:30 1/28/2013 1 28 2013 2 658 519583 4815594 273 40
14:00:47 1/24/2013 1 24 2013 14 663 520835 4815598 269 40
8:00:47 1/11/2010 1 11 2010 8 646 521123 4815599 269 40
10:00:15 3/14/2009 3 14 2009 10 635 520604 4815598 270 40
8:00:42 1/15/2012 1 15 2012 8 665 521403 4815600 268 40
18:00:56 12/5/2011 12 5 2011 18 655 519985 4815596 272 40
6:00:53 12/4/2009 12 4 2009 6 638 520933 4815599 269 40
8:00:48 12/17/2010 12 17 2010 8 641 520484 4815598 270 40
10:00:50 1/10/2011 1 10 2011 10 653 521142 4815600 269 40
18:00:44 1/29/2009 1 29 2009 18 635 520273 4815597 271 40
0:00:53 3/28/2011 3 28 2011 0 801 520948 4815599 269 40
6:00:36 3/26/2011 3 26 2011 6 657 520931 4815599 269 40
16:00:48 11/21/2010 11 21 2010 16 650 519986 4815596 272 40
12:00:48 1/26/2012 1 26 2012 12 663 520529 4815598 270 40
4:00:48 3/19/2009 3 19 2009 4 635 520947 4815600 269 40
18:01:23 1/16/2012 1 16 2012 18 641 519833 4815596 272 40
8:00:53 2/2/2011 2 2 2011 8 653 521066 4815600 269 40
16:00:48 3/23/2011 3 23 2011 16 653 519980 4815597 272 40
14:00:40 12/18/2010 12 18 2010 14 646 520855 4815600 269 40
22:00:54 4/14/2011 4 14 2011 22 647 520624 4815599 270 40
10:00:54 4/10/2010 4 10 2010 10 643 520156 4815598 271 40
14:00:36 1/19/2012 1 19 2012 14 658 520624 4815599 270 40
10:00:53 3/4/2011 3 4 2011 10 641 520559 4815599 270 40
2:00:16 2/6/2009 2 6 2009 2 635 520584 4815599 270 40
8:00:50 2/20/2013 2 20 2013 8 658 520502 4815599 270 40
2:00:48 12/5/2010 12 5 2010 2 801 521541 4815603 268 40
12:00:48 4/9/2010 4 9 2010 12 647 520838 4815600 269 40
8:01:17 3/20/2009 3 20 2009 8 635 520985 4815601 269 40
18:00:48 1/8/2009 1 8 2009 18 632 521250 4815602 268 40
6:00:16 3/24/2012 3 24 2012 6 672 520504 4815600 270 40
0:00:53 4/15/2011 4 15 2011 0 647 520618 4815600 270 40
14:00:53 3/26/2012 3 26 2012 14 657 520444 4815599 270 40
0:00:48 1/28/2013 1 28 2013 0 658 519581 4815597 273 40
0:00:53 3/11/2012 3 11 2012 0 657 521212 4815602 268 40
4:00:47 3/24/2012 3 24 2012 4 672 520493 4815600 270 40
10:00:47 3/26/2009 3 26 2009 10 643 520614 4815600 270 40
4:00:44 1/30/2009 1 30 2009 4 635 520307 4815599 271 40
18:00:55 3/22/2011 3 22 2011 18 653 521163 4815602 269 40
2:00:53 2/17/2013 2 17 2013 2 657 520918 4815602 269 40
10:00:22 12/29/2010 12 29 2010 10 650 521138 4815602 269 40
2:00:53 12/6/2010 12 6 2010 2 653 521497 4815604 268 40
16:00:47 3/23/2011 3 23 2011 16 647 519979 4815599 272 40
14:00:57 1/30/2010 1 30 2010 14 646 520433 4815600 270 40
12:01:47 11/23/2009 11 23 2009 12 642 520346 4815600 271 40
23:55:56 3/4/2013 3 4 2013 23 641 521207 4815603 269 40
13:15:11 12/9/2013 12 9 2013 13 657 520027 4815599 271 40
0:00:26 1/17/2012 1 17 2012 0 658 520467 4815601 270 40
22:00:41 2/6/2010 2 6 2010 22 641 519819 4815599 272 40
8:00:54 3/13/2009 3 13 2009 8 635 520471 4815601 270 40
2:00:53 2/7/2013 2 7 2013 2 657 520570 4815601 270 40
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8:00:47 3/19/2009 3 19 2009 8 635 520946 4815602 269 40
12:00:47 3/3/2014 3 3 2014 12 914 521248 4815603 268 40
2:01:12 3/13/2012 3 13 2012 2 657 521229 4815603 268 40
16:00:41 3/23/2009 3 23 2009 16 641 520322 4815601 271 40
16:00:51 1/25/2013 1 25 2013 16 663 520525 4815602 270 40
10:00:54 2/22/2014 2 22 2014 10 914 520700 4815602 270 40
2:00:48 12/11/2010 12 11 2010 2 801 521234 4815604 268 40
12:00:47 1/19/2012 1 19 2012 12 658 520621 4815602 270 40
2:00:41 3/27/2011 3 27 2011 2 665 521118 4815604 269 40
16:00:52 2/7/2013 2 7 2013 16 671 520684 4815602 270 40
6:00:54 3/13/2009 3 13 2009 6 635 520467 4815602 270 40
16:00:50 3/4/2011 3 4 2011 16 647 521433 4815605 268 40
10:00:54 4/28/2014 4 28 2014 10 908 520488 4815602 270 40
16:00:42 2/17/2013 2 17 2013 16 658 520426 4815602 270 40
22:00:53 1/31/2013 1 31 2013 22 658 520302 4815602 271 40
21:00:56 3/30/2010 3 30 2010 21 801 521918 4815607 267 40
22:00:54 3/12/2012 3 12 2012 22 665 521146 4815604 269 40
14:00:42 2/23/2010 2 23 2010 14 641 520244 4815602 271 40
0:00:54 3/13/2012 3 13 2012 0 657 521230 4815605 268 40
22:00:24 2/18/2011 2 18 2011 22 653 520936 4815604 269 40
23:51:47 2/2/2013 2 2 2013 23 641 519684 4815600 272 40
8:00:53 1/30/2009 1 30 2009 8 635 520315 4815602 271 40
14:00:54 1/1/2011 1 1 2011 14 655 520302 4815602 271 40
8:00:53 4/15/2010 4 15 2010 8 657 520778 4815604 270 40
6:00:48 1/28/2010 1 28 2010 6 647 521242 4815605 268 40
18:00:53 3/28/2013 3 28 2013 18 657 520325 4815603 271 40
14:01:09 1/4/2010 1 4 2010 14 640 520430 4815603 270 40
10:00:43 4/21/2010 4 21 2010 10 656 520337 4815603 271 40
2:00:47 3/21/2009 3 21 2009 2 641 521212 4815606 268 40
22:00:48 3/24/2012 3 24 2012 22 673 520863 4815605 269 40
18:00:54 4/3/2009 4 3 2009 18 641 521553 4815607 268 40
8:01:03 3/22/2010 3 22 2010 8 657 521296 4815606 268 40
6:00:53 3/11/2014 3 11 2014 6 909 520935 4815605 269 40
16:00:42 4/7/2010 4 7 2010 16 643 520878 4815605 269 40
12:00:28 2/21/2013 2 21 2013 12 671 520859 4815605 269 40
22:00:54 1/16/2012 1 16 2012 22 658 520475 4815604 270 40
0:01:11 2/19/2011 2 19 2011 0 653 520938 4815605 269 40
16:00:42 1/1/2011 1 1 2011 16 655 520295 4815603 271 40
18:00:51 11/23/2010 11 23 2010 18 643 521480 4815607 268 40
18:00:41 1/30/2009 1 30 2009 18 634 520282 4815604 271 40
12:00:43 4/20/2009 4 20 2009 12 639 520311 4815604 271 40
20:00:44 3/12/2012 3 12 2012 20 665 521140 4815607 269 40
14:00:44 3/27/2008 3 27 2008 14 632 520924 4815606 269 40
18:01:17 2/16/2013 2 16 2013 18 671 520783 4815606 270 40
16:00:24 1/30/2010 1 30 2010 16 646 520434 4815605 270 40
6:01:17 3/30/2014 3 30 2014 6 679 520613 4815606 270 40
16:01:23 3/7/2014 3 7 2014 16 914 519973 4815604 272 40
18:00:56 12/15/2010 12 15 2010 18 650 520573 4815606 270 40
12:00:12 4/19/2010 4 19 2010 12 656 520272 4815605 271 40
18:28:12 2/12/2013 2 12 2013 18 641 521107 4815607 269 40
2:00:48 2/19/2014 2 19 2014 2 671 520938 4815607 269 40
12:00:48 2/23/2010 2 23 2010 12 641 520245 4815605 271 40
10:00:54 1/22/2013 1 22 2013 10 675 520755 4815606 270 40
22:00:16 1/23/2013 1 23 2013 22 663 520801 4815607 270 40
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12:00:56 3/26/2012 3 26 2012 12 673 520305 4815605 271 40
18:00:50 2/19/2011 2 19 2011 18 641 521216 4815608 268 40
14:00:54 2/11/2014 2 11 2014 14 671 520616 4815607 270 40
2:00:50 3/25/2009 3 25 2009 2 646 520828 4815607 269 40
18:01:38 4/3/2009 4 3 2009 18 641 521481 4815610 268 40
6:01:24 4/29/2009 4 29 2009 6 639 521320 4815609 268 40
22:00:21 1/20/2011 1 20 2011 22 653 520858 4815608 269 40
8:00:26 3/18/2013 3 18 2013 8 658 520926 4815608 269 40
6:00:53 12/5/2013 12 5 2013 6 914 520788 4815608 270 40
2:00:53 3/27/2011 3 27 2011 2 801 521130 4815609 269 40
4:00:50 4/2/2012 4 2 2012 4 672 521925 4815612 267 40
14:00:54 3/27/2012 3 27 2012 14 665 520423 4815607 270 40
16:00:42 2/20/2013 2 20 2013 16 671 520426 4815607 270 40
8:00:53 2/19/2011 2 19 2011 8 653 520945 4815609 269 40
0:01:11 2/20/2011 2 20 2011 0 647 521218 4815610 268 40
16:00:43 11/20/2011 11 20 2011 16 665 520039 4815607 271 40
18:00:49 2/19/2013 2 19 2013 18 658 520638 4815609 270 40
10:00:53 1/28/2013 1 28 2013 10 665 520546 4815609 270 40
16:00:55 1/4/2010 1 4 2010 16 640 520424 4815608 270 40
16:00:23 2/6/2013 2 6 2013 16 658 520935 4815610 269 40
4:00:48 12/29/2010 12 29 2010 4 801 521751 4815612 267 40
12:01:17 1/22/2013 1 22 2013 12 665 520667 4815609 270 40
12:00:50 5/1/2009 5 1 2009 12 639 520292 4815608 271 40
8:00:47 1/22/2013 1 22 2013 8 663 520938 4815610 269 40
6:00:30 1/30/2009 1 30 2009 6 635 520315 4815608 271 40
14:00:42 3/23/2009 3 23 2009 14 641 520324 4815608 271 40
6:00:20 2/19/2011 2 19 2011 6 653 520925 4815610 269 40
12:00:53 1/23/2013 1 23 2013 12 675 520617 4815609 270 40
14:00:48 3/25/2012 3 25 2012 14 665 520304 4815608 271 40
8:01:06 2/8/2013 2 8 2013 8 665 520446 4815609 270 40
6:00:51 1/24/2013 1 24 2013 6 663 521216 4815611 268 40
10:00:54 4/10/2010 4 10 2010 10 656 520483 4815609 270 40
8:00:54 12/29/2010 12 29 2010 8 801 521753 4815613 267 40
4:00:53 12/17/2010 12 17 2010 4 641 520444 4815609 270 40
6:00:23 2/24/2011 2 24 2011 6 641 520562 4815609 270 40
8:00:48 12/22/2010 12 22 2010 8 647 521132 4815611 269 40
10:00:53 1/22/2013 1 22 2013 10 665 520673 4815610 270 40
16:00:24 2/11/2009 2 11 2009 16 635 520868 4815610 269 40
2:00:30 12/4/2010 12 4 2010 2 654 521229 4815611 268 40
4:00:54 2/19/2011 2 19 2011 4 653 520928 4815611 269 40
22:00:59 4/27/2014 4 27 2014 22 907 521858 4815614 267 40
12:00:47 1/19/2012 1 19 2012 12 657 520607 4815610 270 40
10:00:48 3/29/2011 3 29 2011 10 657 520833 4815611 269 40
6:00:55 1/11/2010 1 11 2010 6 646 521121 4815612 269 40
6:00:49 12/29/2010 12 29 2010 6 801 521760 4815614 267 40
4:00:42 4/13/2009 4 13 2009 4 634 521523 4815613 268 40
0:01:12 3/25/2009 3 25 2009 0 641 521156 4815612 269 40
0:00:48 3/11/2009 3 11 2009 0 635 520823 4815611 269 40
12:00:43 4/10/2010 4 10 2010 12 657 520110 4815609 271 40
22:00:55 4/21/2011 4 21 2011 22 662 521926 4815615 267 40
16:00:50 11/21/2010 11 21 2010 16 657 519989 4815609 272 40
16:00:41 12/31/2010 12 31 2010 16 641 520686 4815611 270 40
10:00:43 5/8/2008 5 8 2008 10 634 520531 4815611 270 40
8:00:30 1/24/2013 1 24 2013 8 663 521238 4815613 268 40
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2:00:49 4/22/2011 4 22 2011 2 662 521924 4815615 267 40
14:00:26 4/21/2010 4 21 2010 14 657 520208 4815610 271 40
12:00:57 12/22/2010 12 22 2010 12 647 520925 4815612 269 40
13:06:48 2/11/2014 2 11 2014 13 657 520700 4815612 270 40
6:00:53 3/30/2012 3 30 2012 6 679 521921 4815616 267 40
6:00:26 12/25/2011 12 25 2011 6 657 520416 4815611 270 40
14:01:05 2/24/2014 2 24 2014 14 909 521285 4815614 268 40
14:00:53 2/1/2013 2 1 2013 14 671 520924 4815613 269 40
22:00:53 3/30/2010 3 30 2010 22 655 521950 4815616 267 40
18:00:50 1/29/2009 1 29 2009 18 635 520273 4815611 271 40
20:00:47 1/31/2013 1 31 2013 20 658 520298 4815611 271 40
8:00:24 3/26/2009 3 26 2009 8 641 520617 4815612 270 40
8:00:36 12/25/2011 12 25 2011 8 657 520417 4815611 270 40
0:00:56 12/8/2010 12 8 2010 0 646 521498 4815615 268 40
2:01:19 12/22/2010 12 22 2010 2 647 521208 4815614 269 40
10:00:53 1/23/2013 1 23 2013 10 675 520621 4815612 270 40
2:00:48 4/12/2008 4 12 2008 2 634 521663 4815615 267 40
22:00:42 4/14/2010 4 14 2010 22 653 520844 4815613 269 40
2:00:46 4/29/2011 4 29 2011 2 654 521878 4815616 267 40
18:00:24 3/14/2009 3 14 2009 18 635 520604 4815612 270 40
0:00:36 3/27/2011 3 27 2011 0 801 521121 4815614 269 40
22:00:37 3/18/2009 3 18 2009 22 635 520749 4815613 270 40
16:00:54 2/23/2011 2 23 2011 16 641 520526 4815612 270 40
0:00:38 3/30/2012 3 30 2012 0 677 521890 4815616 267 40
8:00:53 1/31/2009 1 31 2009 8 634 520298 4815611 271 40
12:00:33 1/12/2011 1 12 2011 12 653 520436 4815612 270 40
2:00:48 12/17/2010 12 17 2010 2 641 520442 4815612 270 40
20:00:56 1/23/2013 1 23 2013 20 663 520797 4815613 270 40
18:00:51 4/15/2008 4 15 2008 18 634 521675 4815616 267 40
2:01:18 3/18/2013 3 18 2013 2 677 521473 4815615 268 40
12:00:42 4/27/2011 4 27 2011 12 665 520440 4815612 270 40
12:00:29 3/23/2012 3 23 2012 12 672 519939 4815611 272 40
12:00:59 3/25/2012 3 25 2012 12 665 520311 4815612 271 40
14:00:43 2/11/2009 2 11 2009 14 635 520862 4815614 269 40
0:00:24 3/19/2011 3 19 2011 0 659 521570 4815616 268 40
18:00:42 3/29/2012 3 29 2012 18 671 520947 4815614 269 40
4:00:54 2/5/2013 2 5 2013 4 671 521356 4815616 268 40
10:00:35 4/30/2009 4 30 2009 10 639 520535 4815613 270 40
2:00:26 1/26/2012 1 26 2012 2 663 521147 4815615 269 40
0:01:12 4/29/2011 4 29 2011 0 654 521879 4815617 267 40
16:00:54 1/11/2011 1 11 2011 16 653 520634 4815613 270 40
22:00:54 4/27/2014 4 27 2014 22 908 521950 4815618 267 40
22:00:54 2/21/2014 2 21 2014 22 679 521235 4815615 268 40
22:00:54 3/29/2012 3 29 2012 22 677 521892 4815618 267 40
14:00:44 4/25/2008 4 25 2008 14 636 520553 4815613 270 40
0:00:42 2/19/2010 2 19 2010 0 641 520452 4815613 270 40
16:00:41 12/5/2010 12 5 2010 16 646 520810 4815614 270 40
0:00:41 12/5/2010 12 5 2010 0 801 521547 4815617 268 40
10:00:22 5/1/2009 5 1 2009 10 639 520289 4815613 271 40
0:00:33 1/26/2012 1 26 2012 0 663 521138 4815616 269 40
22:00:41 1/30/2009 1 30 2009 22 634 520287 4815613 271 40
22:00:45 3/10/2012 3 10 2012 22 657 521150 4815616 269 40
10:00:54 3/29/2011 3 29 2011 10 653 520860 4815615 269 40
22:00:47 4/28/2011 4 28 2011 22 654 521869 4815618 267 40
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0:00:42 4/22/2011 4 22 2011 0 662 521923 4815619 267 40
14:00:20 3/24/2012 3 24 2012 14 658 520052 4815613 271 40
6:02:23 2/3/2010 2 3 2010 6 641 520706 4815615 270 40
4:00:54 4/22/2011 4 22 2011 4 662 521928 4815619 267 40
16:00:54 2/24/2014 2 24 2014 16 671 520801 4815616 270 40
8:00:11 3/22/2010 3 22 2010 8 656 521279 4815617 268 40
18:00:20 3/30/2012 3 30 2012 18 681 520322 4815614 271 40
6:00:41 3/7/2009 3 7 2009 6 635 520613 4815615 270 40
14:00:47 1/16/2011 1 16 2011 14 653 520695 4815616 270 40
14:00:53 2/23/2011 2 23 2011 14 641 520523 4815615 270 40
8:00:47 3/11/2014 3 11 2014 8 679 520436 4815615 270 40
18:00:53 3/23/2011 3 23 2011 18 657 520792 4815616 270 40
0:00:48 4/28/2014 4 28 2014 0 907 521843 4815619 267 40
14:00:23 4/27/2011 4 27 2011 14 665 520446 4815615 270 40
0:01:03 3/17/2013 3 17 2013 0 679 521646 4815619 267 40
20:00:55 3/28/2014 3 28 2014 20 679 521124 4815618 269 40
8:00:56 2/18/2013 2 18 2013 8 671 520667 4815616 270 40
0:00:56 4/28/2014 4 28 2014 0 908 521944 4815620 267 40
18:00:54 12/23/2011 12 23 2011 18 657 520787 4815617 270 40
4:00:42 1/26/2012 1 26 2012 4 663 521140 4815618 269 40
14:00:42 11/21/2010 11 21 2010 14 657 519990 4815615 272 40
8:00:26 3/18/2013 3 18 2013 8 677 520845 4815618 269 40
8:00:42 12/4/2010 12 4 2010 8 653 520837 4815618 269 40
0:00:53 3/19/2009 3 19 2009 0 635 520747 4815617 270 40
8:01:12 4/15/2010 4 15 2010 8 656 520838 4815618 269 40
0:00:53 3/27/2009 3 27 2009 0 643 521030 4815619 269 40
2:00:48 2/24/2011 2 24 2011 2 641 520568 4815617 270 40
6:00:53 4/22/2013 4 22 2013 6 677 521002 4815619 269 40
12:00:43 4/21/2010 4 21 2010 12 657 520201 4815616 271 40
8:00:44 12/1/2011 12 1 2011 8 655 520252 4815616 271 40
10:01:23 12/11/2010 12 11 2010 10 653 520841 4815619 269 40
8:00:54 1/2/2012 1 2 2012 8 657 520427 4815618 270 40
12:00:55 4/30/2009 4 30 2009 12 639 520537 4815618 270 40
14:00:43 3/8/2012 3 8 2012 14 657 520799 4815619 270 40
16:00:41 2/8/2009 2 8 2009 16 634 520261 4815617 271 40
4:00:41 3/11/2013 3 11 2013 4 671 520792 4815619 270 40
2:00:47 3/2/2009 3 2 2009 2 634 520532 4815618 270 40
14:00:44 2/23/2014 2 23 2014 14 916 520487 4815618 270 40
12:00:54 12/11/2010 12 11 2010 12 653 520840 4815619 269 40
4:00:53 2/24/2011 2 24 2011 4 641 520566 4815618 270 40
16:00:53 12/17/2010 12 17 2010 16 646 520820 4815619 269 40
10:00:47 1/5/2013 1 5 2013 10 657 520459 4815618 270 40
10:00:53 1/11/2011 1 11 2011 10 653 520922 4815619 269 40
4:00:42 3/9/2014 3 9 2014 4 909 521151 4815620 269 40
0:00:06 3/25/2012 3 25 2012 0 673 520863 4815619 269 40
8:00:54 3/7/2009 3 7 2009 8 635 520615 4815619 270 40
0:01:24 1/31/2013 1 31 2013 0 671 519591 4815616 273 40
14:00:55 4/5/2010 4 5 2010 14 656 520217 4815618 271 40
22:00:20 3/10/2009 3 10 2009 22 635 520822 4815619 269 40
22:00:56 3/21/2011 3 21 2011 22 641 521092 4815620 269 40
4:00:42 12/11/2010 12 11 2010 4 801 521231 4815621 268 40
2:00:56 3/11/2013 3 11 2013 2 671 520788 4815619 270 40
14:00:45 11/21/2010 11 21 2010 14 639 520066 4815617 271 40
14:00:26 1/9/2010 1 9 2010 14 646 520752 4815620 270 40
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16:00:54 4/7/2010 4 7 2010 16 656 520829 4815620 269 40
2:00:54 2/20/2011 2 20 2011 2 641 521202 4815621 269 40
4:00:42 3/8/2014 3 8 2014 4 909 520914 4815620 269 40
8:00:21 3/2/2009 3 2 2009 8 634 520531 4815619 270 40
8:00:26 2/8/2013 2 8 2013 8 671 520629 4815620 270 40
10:00:41 4/16/2008 4 16 2008 10 632 520421 4815619 270 40
18:00:47 3/31/2014 3 31 2014 18 679 521155 4815621 269 40
12:00:23 3/22/2012 3 22 2012 12 657 520455 4815619 270 40
22:00:41 2/19/2011 2 19 2011 22 641 521200 4815621 269 40
14:00:54 1/10/2012 1 10 2012 14 657 520345 4815619 271 40
2:00:47 1/24/2013 1 24 2013 2 663 521138 4815621 269 40
14:00:48 4/8/2010 4 8 2010 14 657 520831 4815620 269 40
4:00:54 2/19/2013 2 19 2013 4 671 519798 4815617 272 40
22:00:45 2/5/2009 2 5 2009 22 635 520566 4815620 270 40
16:00:41 3/31/2014 3 31 2014 16 917 520908 4815621 269 40
6:00:20 4/16/2008 4 16 2008 6 634 520928 4815621 269 40
8:00:30 3/7/2009 3 7 2009 8 634 520579 4815620 270 40
12:00:43 4/11/2013 4 11 2013 12 671 520338 4815619 271 40
16:00:54 3/12/2011 3 12 2011 16 641 520889 4815621 269 40
4:00:48 1/31/2013 1 31 2013 4 671 519594 4815617 273 40
18:36:11 1/14/2013 1 14 2013 18 641 519670 4815617 272 40
2:00:54 3/14/2013 3 14 2013 2 679 520850 4815621 269 40
6:00:44 3/2/2009 3 2 2009 6 634 520532 4815620 270 40
16:01:23 3/30/2010 3 30 2010 16 641 521940 4815625 267 40
20:00:11 1/16/2012 1 16 2012 20 657 519996 4815619 272 40
4:00:41 11/16/2011 11 16 2011 4 658 521535 4815624 268 40
18:00:53 12/17/2013 12 17 2013 18 658 519602 4815618 273 40
6:00:54 2/19/2013 2 19 2013 6 671 519800 4815618 272 40
18:01:12 1/30/2009 1 30 2009 18 634 520282 4815620 271 40
22:00:25 3/24/2009 3 24 2009 22 641 521061 4815622 269 40
22:00:47 3/29/2010 3 29 2010 22 655 521929 4815625 267 40
2:00:48 3/19/2013 3 19 2013 2 658 520875 4815622 269 40
18:00:53 3/5/2012 3 5 2012 18 641 521089 4815622 269 40
0:00:53 2/20/2011 2 20 2011 0 641 521206 4815623 269 40
18:00:24 3/18/2009 3 18 2009 18 635 520746 4815622 270 40
16:00:43 2/16/2013 2 16 2013 16 671 520769 4815622 270 40
4:00:55 2/20/2011 2 20 2011 4 641 521201 4815623 269 40
18:00:56 2/21/2014 2 21 2014 18 679 521368 4815624 268 40
2:00:24 4/16/2009 4 16 2009 2 634 521835 4815625 267 40
6:00:24 11/24/2010 11 24 2010 6 640 520813 4815622 270 40
6:01:11 12/17/2012 12 17 2012 6 674 521795 4815625 267 40
10:00:43 4/24/2010 4 24 2010 10 656 520488 4815621 270 40
14:00:23 11/21/2010 11 21 2010 14 650 519984 4815620 272 40
2:01:21 3/24/2012 3 24 2012 2 672 520509 4815622 270 40
4:00:53 3/14/2013 3 14 2013 4 679 520850 4815623 269 40
18:00:53 3/24/2011 3 24 2011 18 653 520767 4815623 270 40
12:00:27 4/19/2010 4 19 2010 12 657 520075 4815621 271 40
22:00:31 2/13/2011 2 13 2011 22 647 520759 4815623 270 40
6:00:26 1/31/2009 1 31 2009 6 634 520288 4815621 271 40
0:00:55 3/14/2011 3 14 2011 0 641 521088 4815624 269 40
2:01:12 3/16/2013 3 16 2013 2 679 521195 4815625 269 40
0:40:54 1/16/2013 1 16 2013 0 641 519396 4815619 273 40
22:01:13 3/30/2010 3 30 2010 22 654 521931 4815627 267 40
6:00:56 12/11/2010 12 11 2010 6 801 521224 4815625 268 40
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6:00:42 3/14/2012 3 14 2012 6 658 521945 4815627 267 40
22:00:49 1/2/2009 1 2 2009 22 635 520612 4815623 270 40
2:00:32 2/18/2013 2 18 2013 2 671 520754 4815624 270 40
10:00:33 4/27/2014 4 27 2014 10 907 520825 4815624 269 40
22:00:43 1/30/2013 1 30 2013 22 671 519612 4815620 272 40
2:00:42 2/7/2010 2 7 2010 2 641 519767 4815621 272 40
12:00:49 4/13/2012 4 13 2012 12 657 520180 4815622 271 40
14:00:44 3/5/2010 3 5 2010 14 641 521204 4815625 269 40
6:00:48 11/21/2010 11 21 2010 6 640 520769 4815624 270 40
0:00:54 2/6/2009 2 6 2009 0 635 520563 4815623 270 40
2:00:48 3/28/2009 3 28 2009 2 637 521297 4815626 268 40
8:00:53 4/16/2009 4 16 2009 8 639 520796 4815624 270 40
6:00:39 12/19/2012 12 19 2012 6 674 520830 4815625 269 40
20:00:23 3/7/2014 3 7 2014 20 914 520870 4815625 269 40
10:00:21 4/11/2012 4 11 2012 10 657 519836 4815622 272 40
2:00:30 1/31/2009 1 31 2009 2 634 520286 4815623 271 40
16:00:44 1/9/2010 1 9 2010 16 646 520749 4815625 270 40
0:00:23 3/17/2013 3 17 2013 0 658 521566 4815627 268 40
6:00:41 3/28/2009 3 28 2009 6 637 521295 4815627 268 40
12:00:42 4/13/2011 4 13 2011 12 641 519974 4815623 272 40
4:00:53 1/31/2009 1 31 2009 4 634 520282 4815623 271 40
8:00:56 12/19/2012 12 19 2012 8 674 520830 4815625 269 40
4:00:41 3/2/2009 3 2 2009 4 634 520534 4815624 270 40
2:00:13 1/30/2009 1 30 2009 2 635 520356 4815624 271 40
20:00:20 1/30/2013 1 30 2013 20 671 519610 4815622 272 40
2:00:48 1/26/2010 1 26 2010 2 646 521167 4815627 269 40
2:01:11 3/30/2012 3 30 2012 2 677 521937 4815629 267 40
0:00:53 1/31/2009 1 31 2009 0 634 520277 4815624 271 40
6:00:48 1/16/2013 1 16 2013 6 658 519655 4815623 272 40
6:00:56 3/8/2014 3 8 2014 6 909 520911 4815627 269 40
10:00:41 4/16/2008 4 16 2008 10 634 520841 4815627 269 40
16:01:26 3/31/2013 3 31 2013 16 657 520322 4815625 271 40
8:00:14 12/12/2010 12 12 2010 8 801 520864 4815627 269 40
14:00:56 2/22/2014 2 22 2014 14 909 520310 4815625 271 40
4:00:48 12/17/2012 12 17 2012 4 674 521787 4815630 267 40
22:00:53 4/24/2012 4 24 2012 22 657 521416 4815629 268 40
18:01:14 12/28/2010 12 28 2010 18 655 519931 4815624 272 40
18:00:53 2/7/2010 2 7 2010 18 641 519906 4815624 272 40
22:00:21 2/2/2013 2 2 2013 22 671 519787 4815624 272 40
22:00:53 3/7/2014 3 7 2014 22 914 520860 4815627 269 40
8:00:38 12/20/2010 12 20 2010 8 655 521168 4815628 269 40
12:00:48 4/21/2012 4 21 2012 12 657 520118 4815625 271 40
22:00:55 2/20/2011 2 20 2011 22 641 521114 4815628 269 40
8:00:41 12/27/2011 12 27 2011 8 657 520107 4815625 271 40
18:00:54 2/16/2010 2 16 2010 18 641 520975 4815628 269 40
18:00:25 2/9/2013 2 9 2013 18 658 520171 4815626 271 40
4:00:44 1/3/2009 1 3 2009 4 635 520573 4815627 270 40
10:00:42 4/4/2010 4 4 2010 10 654 520830 4815628 269 40
8:00:54 3/26/2011 3 26 2011 8 650 520799 4815628 270 40
18:01:18 2/20/2014 2 20 2014 18 679 520735 4815628 270 40
4:00:50 3/11/2014 3 11 2014 4 909 520966 4815629 269 40
14:00:23 3/26/2009 3 26 2009 14 643 520873 4815629 269 40
14:00:43 2/10/2010 2 10 2010 14 641 520309 4815627 271 40
18:00:54 12/7/2010 12 7 2010 18 653 520924 4815629 269 40
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22:00:50 3/27/2008 3 27 2008 22 637 520727 4815628 270 40
6:00:42 1/3/2009 1 3 2009 6 635 520572 4815628 270 40
6:00:44 3/18/2011 3 18 2011 6 659 520801 4815629 270 40
14:00:59 4/10/2012 4 10 2012 14 665 520076 4815627 271 40
12:00:43 2/10/2010 2 10 2010 12 641 520319 4815628 271 40
0:00:31 3/28/2009 3 28 2009 0 637 521293 4815631 268 40
4:00:56 3/21/2009 3 21 2009 4 641 521183 4815630 269 40
12:00:52 2/26/2010 2 26 2010 12 641 521068 4815630 269 40
16:00:53 1/16/2011 1 16 2011 16 653 520691 4815629 270 40
12:00:59 3/23/2012 3 23 2012 12 675 519952 4815627 272 40
4:00:54 3/29/2011 3 29 2011 4 653 521216 4815631 268 40
18:00:27 2/28/2011 2 28 2011 18 654 521157 4815631 269 40
18:00:44 1/4/2010 1 4 2010 18 646 520793 4815630 270 40
18:00:57 3/23/2011 3 23 2011 18 641 520943 4815630 269 40
18:00:42 2/20/2011 2 20 2011 18 641 521160 4815631 269 40
2:00:42 3/27/2011 3 27 2011 2 650 521708 4815633 267 40
14:00:42 4/11/2013 4 11 2013 14 671 520334 4815628 271 40
4:00:53 3/28/2009 3 28 2009 4 637 521296 4815631 268 40
0:00:24 1/3/2009 1 3 2009 0 635 520610 4815629 270 40
2:00:47 2/19/2013 2 19 2013 2 671 519798 4815627 272 40
2:00:44 12/5/2013 12 5 2013 2 658 520763 4815630 270 40
16:00:50 1/19/2012 1 19 2012 16 658 520502 4815629 270 40
2:00:54 4/2/2012 4 2 2012 2 665 521750 4815633 267 40
10:00:45 2/16/2011 2 16 2011 10 653 520779 4815630 270 40
22:00:23 1/8/2009 1 8 2009 22 632 521231 4815632 268 40
8:00:27 3/1/2009 3 1 2009 8 634 520731 4815630 270 40
4:00:48 4/1/2011 4 1 2011 4 661 521551 4815633 268 40
0:00:25 12/7/2013 12 7 2013 0 908 520788 4815630 270 40
22:00:53 1/16/2013 1 16 2013 22 675 520655 4815630 270 40
14:00:50 2/16/2013 2 16 2013 14 658 520452 4815629 270 40
16:01:24 2/5/2013 2 5 2013 16 671 521186 4815632 269 40
18:00:54 2/5/2009 2 5 2009 18 635 520543 4815630 270 40
6:00:48 3/18/2011 3 18 2011 6 653 520770 4815631 270 40
14:00:56 2/7/2013 2 7 2013 14 671 520759 4815631 270 40
4:00:53 1/24/2013 1 24 2013 4 663 521176 4815632 269 40
18:00:36 1/2/2009 1 2 2009 18 635 520609 4815630 270 40
14:00:48 2/10/2013 2 10 2013 14 658 520953 4815631 269 40
18:00:47 3/24/2011 3 24 2011 18 657 520778 4815631 270 40
0:00:52 1/30/2009 1 30 2009 0 635 520291 4815629 271 40
10:00:57 12/20/2010 12 20 2010 10 646 520889 4815631 269 40
8:00:53 1/11/2011 1 11 2011 8 653 520824 4815631 269 40
18:28:56 1/1/2014 1 1 2014 18 657 519663 4815628 272 40
0:00:18 3/2/2009 3 2 2009 0 634 520508 4815631 270 40
2:00:49 3/16/2013 3 16 2013 2 677 521110 4815633 269 40
4:00:47 3/18/2011 3 18 2011 4 659 520797 4815632 270 40
6:00:41 3/21/2009 3 21 2009 6 641 521184 4815633 269 40
12:00:48 3/24/2012 3 24 2012 12 674 519986 4815630 272 40
12:00:26 4/10/2012 4 10 2012 12 665 520076 4815630 271 40
18:00:44 4/12/2008 4 12 2008 18 634 521129 4815633 269 40
6:00:53 1/11/2011 1 11 2011 6 653 520821 4815632 269 40
22:00:42 3/26/2009 3 26 2009 22 643 521154 4815633 269 40
8:00:47 3/13/2009 3 13 2009 8 641 520485 4815631 270 40
14:00:53 2/11/2014 2 11 2014 14 914 520648 4815632 270 40
8:00:42 4/10/2010 4 10 2010 8 656 520795 4815633 270 40
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6:00:53 12/30/2013 12 30 2013 6 914 519462 4815629 273 40
18:00:53 2/20/2014 2 20 2014 18 671 520649 4815633 270 40
10:00:43 1/18/2012 1 18 2012 10 658 520480 4815632 270 40
20:00:49 2/2/2013 2 2 2013 20 671 519798 4815630 272 40
18:00:54 2/19/2013 2 19 2013 18 665 520386 4815632 271 40
22:00:54 2/14/2011 2 14 2011 22 647 521091 4815635 269 40
2:00:48 1/14/2013 1 14 2013 2 657 519788 4815631 272 40
4:00:47 3/1/2009 3 1 2009 4 634 520727 4815633 270 40
13:30:47 4/16/2014 4 16 2014 13 657 520327 4815632 271 40
18:00:53 1/30/2013 1 30 2013 18 675 519794 4815631 272 40
18:00:42 1/24/2011 1 24 2011 18 653 519763 4815631 272 40
8:00:23 11/20/2011 11 20 2011 8 665 520280 4815632 271 40
0:00:49 1/9/2009 1 9 2009 0 632 521276 4815636 268 40
0:00:56 2/3/2013 2 3 2013 0 671 519801 4815631 272 40
0:00:24 2/19/2013 2 19 2013 0 671 519798 4815631 272 40
18:00:42 3/27/2012 3 27 2012 18 679 520320 4815633 271      40
16:00:49        1/16/2012       1       16      2012    16      658     520380  4815633 271     40
18:00:48        2/9/2013        2       9       2013    18      671     520565  4815634 270     40
2:00:24 2/3/2013        2       3       2013    2       671     519798  4815632 272     40
18:00:23        3/21/2011       3       21      2011    18      653     521003  4815636 269     40
4:00:42 4/17/2011       4       17      2011    4       647     521910  4815639 267     40
6:00:54 2/3/2013        2       3       2013    6       671     519799  4815632 272     40
18:01:11        4/14/2013       4       14      2013    18      671     520972  4815636 269     40
6:00:58 12/22/2010      12      22      2010    6       647     521164  4815637 269     40
4:00:42 2/3/2013        2       3       2013    4       671     519802  4815633 272     40
22:00:42        3/11/2013       3       11      2013    22      658     520524  4815635 270     40
18:00:55        2/20/2014       2       20      2014    18      916     520714  4815636 270     40
18:01:15        2/26/2009       2       26      2009    18      635     520897  4815636 269     40
6:00:50 4/17/2011       4       17      2011    6       647     521912  4815640 267     40
10:00:42        2/7/2013        2       7       2013    10      658     520838  4815636 269     40
0:00:32 3/12/2013       3       12      2013    0       658     520523  4815635 270     40
6:00:42 2/18/2013       2       18      2013    6       671     520706  4815636 270     40
18:00:23        3/14/2009       3       14      2009    18      635     520650  4815636 270     40
14:00:26        2/15/2013       2       15      2013    14      658     520371  4815635 271     40
4:00:53 3/18/2011       3       18      2011    4       653     520766  4815636 270     40
16:00:43        1/24/2013       1       24      2013    16      663     520876  4815637 269     40
8:00:44 1/22/2013       1       22      2013    8       665     521017  4815637 269     40
18:00:55        1/24/2011       1       24      2011    18      653     519731  4815633 272     40
18:00:57        12/17/2010      12      17      2010    18      646     521236  4815638 268     40
4:01:02 12/30/2013      12      30      2013    4       914     519446  4815633 273     40
18:00:49        1/13/2013       1       13      2013    18      657     519812  4815634 272     40
18:00:53        1/25/2013       1       25      2013    18      663     520574  4815636 270     40
12:00:53        4/1/2009        4       1       2009    12      639     521093  4815638 269     40
18:00:22        3/14/2011       3       14      2011    18      647     521540  4815640 268     40
22:00:18        3/17/2009       3       17      2009    22      639     520787  4815637 270     40
18:00:54        2/18/2011       2       18      2011    18      653     520931  4815638 269     40
2:00:54 3/25/2012       3       25      2012    2       663     521476  4815640 268     40
12:00:47        3/29/2012       3       29      2012    12      679     520419  4815637 270     40
22:00:54        11/27/2011      11      27      2011    22      655     520653  4815637 270     40
12:00:42        3/10/2009       3       10      2009    12      635     520905  4815638 269     40
6:00:41 3/7/2009        3       7       2009    6       634     520572  4815637 270     40
8:00:52 3/30/2010       3       30      2010    8       641     521974  4815642 267     40
14:01:13        4/20/2010       4       20      2010    14      656     520192  4815636 271     40
16:00:42        12/20/2010      12      20      2010    16      654     520286  4815637 271     40
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0:00:47 3/18/2009       3       18      2009    0       639     520800  4815639 270     40
22:00:48        3/27/2011       3       27      2011    22      654     520747  4815639 270     40
4:01:11 2/18/2013       2       18      2013    4       671     520705  4815639 270     40
2:00:34 3/1/2009        3       1       2009    2       634     520717  4815639 270     40
18:00:54        3/1/2009        3       1       2009    18      634     520705  4815639 270     40
12:01:00        4/27/2014       4       27      2014    12      907     520791  4815639 270     40
4:00:53 3/22/2010       3       22      2010    4       650     521468  4815641 268     40
10:00:44        4/25/2008       4       25      2008    10      636     520473  4815638 270     40
18:00:49        2/7/2010        2       7       2010    18      641     519977  4815637 272     40
16:00:44        1/26/2012       1       26      2012    16      663     520516  4815639 270     40
14:00:48        4/12/2010       4       12      2010    14      657     520471  4815639 270     40
6:00:49 3/22/2010       3       22      2010    6       650     521465  4815642 268     40
20:00:57        3/2/2014        3       2       2014    20      914     521161  4815641 269     40
6:00:54 3/1/2009        3       1       2009    6       634     520724  4815640 270     40
22:01:11        4/10/2012       4       10      2012    22      665     521150  4815641 269     40
18:00:54        1/24/2009       1       24      2009    18      634     519703  4815637 272     40
0:00:54 3/22/2011       3       22      2011    0       653     521032  4815641 269     40
8:00:47 4/16/2008       4       16      2008    8       634     520925  4815641 269     40
22:00:54        12/4/2010       12      4       2010    22      641     521151  4815641 269     40
2:01:10 3/22/2010       3       22      2010    2       650     521464  4815642 268     40
8:01:06 2/20/2013       2       20      2013    8       665     520389  4815639 271     40
2:00:49 12/10/2013      12      10      2013    2       658     521154  4815641 269     40
14:01:12        4/15/2010       4       15      2010    14      643     520489  4815640 270     40
4:00:53 2/9/2009        2       9       2009    4       634     520337  4815639 271     40
8:00:33 4/1/2014        4       1       2014    8       914     520749  4815641 270     40
10:00:51        2/10/2010       2       10      2010    10      641     520321  4815639 271     40
16:01:46        2/5/2013        2       5       2013    16      665     521040  4815642 269     40
18:00:22        2/12/2013       2       12      2013    18      658     520937  4815642 269     40
0:01:17 3/3/2014        3       3       2014    0       914     521154  4815642 269     40
8:00:47 3/7/2014        3       7       2014    8       909     520839  4815641 269     40
10:00:53        1/22/2013       1       22      2013    10      663     520712  4815641 270     40
12:00:45        4/18/2010       4       18      2010    12      643     520107  4815640 271     40
6:00:49 4/1/2011        4       1       2011    6       661     521546  4815644 268     40
12:00:21        4/25/2008       4       25      2008    12      636     520471  4815641 270     40
22:00:48        12/4/2010       12      4       2010    22      650     521156  4815643 269     40
18:00:23        3/11/2013       3       11      2013    18      658     520845  4815642 269     40
18:00:48        3/21/2011       3       21      2011    18      641     521368  4815644 268     40
8:00:53 2/9/2009        2       9       2009    8       634     520338  4815641 271     40
22:00:41        3/2/2014        3       2       2014    22      914     521165  4815644 269     40
20:00:27        2/15/2014       2       15      2014    20      671     521208  4815644 269     40
0:00:42 4/6/2009        4       6       2009    0       641     521161  4815644 269     40
20:00:41        3/17/2013       3       17      2013    20      671     521536  4815645 268     40
14:00:48        4/10/2010       4       10      2010    14      657     520117  4815641 271     40
10:01:02        3/4/2011        3       4       2011    10      654     520622  4815643 270     40
16:00:24        4/12/2010       4       12      2010    16      657     520470  4815642 270     40
10:00:53        4/7/2010        4       7       2010    10      656     520922  4815644 269     40
12:01:49        2/11/2014       2       11      2014    12      914     520738  4815643 270     40
12:00:54        1/22/2013       1       22      2013    12      663     520712  4815643 270     40
8:00:48 1/12/2011       1       12      2011    8       653     520501  4815643 270     40
2:00:54 1/17/2010       1       17      2010    2       646     519500  4815640 273     40
4:01:12 4/9/2009        4       9       2009    4       643     521414  4815646 268     40
22:00:47        1/24/2009       1       24      2009    22      634     519701  4815641 272     40
16:01:09        1/28/2013       1       28      2013    16      665     520066  4815642 271     40
0:01:43 3/30/2010       3       30      2010    0       641     521471  4815646 268     40
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18:00:41        12/7/2010       12      7       2010    18      653     520605  4815644 270     40
10:00:54        4/21/2012       4       21      2012    10      657     520097  4815642 271     40
16:00:24        3/18/2009       3       18      2009    16      635     520481  4815643 270     40
14:01:20        3/10/2009       3       10      2009    14      635     520907  4815645 269     40
22:00:47        3/1/2009        3       1       2009    22      634     520518  4815644 270     40
18:00:53        3/4/2011        3       4       2011    18      655     520930  4815645 269     40
4:00:54 4/16/2008       4       16      2008    4       634     521015  4815645 269     40
18:00:47        4/9/2011        4       9       2011    18      657     519808  4815642 272     40
11:11:54        2/21/2013       2       21      2013    11      641     520852  4815645 269     40
0:00:54 3/28/2011       3       28      2011    0       654     520743  4815645 270     40
4:00:47 3/28/2011       3       28      2011    4       654     520744  4815645 270     40
4:00:44 2/18/2013       2       18      2013    4       658     520744  4815645 270     40
20:00:49        3/10/2012       3       10      2012    20      657     520904  4815646 269     40
8:00:31 4/4/2010        4       4       2010    8       657     520928  4815646 269     40
18:00:44        1/24/2009       1       24      2009    18      634     519701  4815642 272     40
10:00:41        1/27/2009       1       27      2009    10      634     520702  4815645 270     40
18:00:54        3/17/2009       3       17      2009    18      639     520795  4815645 270     40
6:00:50 4/9/2009        4       9       2009    6       643     521416  4815647 268     40
10:00:54        1/27/2009       1       27      2009    10      635     520626  4815645 270     40
10:00:56        4/4/2010        4       4       2010    10      656     520830  4815646 269     40
0:00:43 3/21/2009       3       21      2009    0       641     521163  4815647 269     40
10:00:53        5/2/2009        5       2       2009    10      639     520560  4815645 270     40
8:00:21 2/19/2010       2       19      2010    8       641     520545  4815645 270     40
18:00:47        3/10/2011       3       10      2011    18      647     521079  4815647 269     40
12:00:24        4/16/2009       4       16      2009    12      634     521133  4815647 269     40
16:01:11        12/22/2010      12      22      2010    16      647     521105  4815647 269     40
8:00:53 12/21/2011      12      21      2011    8       657     521220  4815647 268     40
0:00:54 12/5/2010       12      5       2010    0       641     521150  4815647 269     40
6:00:53 2/7/2013        2       7       2013    6       665     520648  4815646 270     40
6:00:53 3/19/2009       3       19      2009    6       641     520928  4815647 269     40
0:00:41 12/5/2010       12      5       2010    0       650     521154  4815647 269     40
18:00:55        12/5/2010       12      5       2010    18      646     520813  4815646 269     40
14:00:53        2/22/2014       2       22      2014    14      916     520382  4815645 271     40
10:00:53        2/7/2013        2       7       2013    10      665     520718  4815646 270     40
14:01:11        2/6/2013        2       6       2013    14      671     520927  4815647 269     40
16:00:44        2/23/2012       2       23      2012    16      665     519931  4815644 272     40
10:00:47        1/24/2013       1       24      2013    10      663     521207  4815648 269     40
6:00:48 3/28/2011       3       28      2011    6       654     520747  4815647 270     40
22:00:42        2/11/2011       2       11      2011    22      653     520996  4815648 269     40
18:00:55        4/8/2008        4       8       2008    18      634     521331  4815649 268     40
16:00:48        2/8/2013        2       8       2013    16      665     520322  4815646 271     40
4:00:42 12/12/2010      12      12      2010    4       801     520836  4815647 269     40
18:00:53 2/14/2011 2 14 2011 18 647 521095 4815648 269 40
8:00:42 3/18/2009 3 18 2009 8 638 521262 4815649 268 40
18:00:26 1/10/2010 1 10 2010 18 646 521149 4815648 269 40
16:00:44 2/14/2011 2 14 2011 16 653 520902 4815648 269 40
16:00:49 12/18/2010 12 18 2010 16 646 520803 4815648 270 40
18:00:55 1/28/2012 1 28 2012 18 657 519943 4815645 272 40
4:00:41 3/19/2009 3 19 2009 4 641 520928 4815648 269 40
18:00:06 1/8/2009 1 8 2009 18 632 521225 4815649 268 40
10:00:42 4/8/2012 4 8 2012 10 657 520084 4815646 271 40
4:00:26 12/16/2010 12 16 2010 4 650 521231 4815649 268 40
0:00:54 2/8/2010 2 8 2010 0 641 519945 4815646 272 40
14:00:54 11/20/2011 11 20 2011 14 665 520051 4815646 271 40
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8:00:54 3/9/2010 3 9 2010 8 641 520765 4815648 270 40
14:00:24 3/26/2012 3 26 2012 14 674 520461 4815648 270 40
18:00:40 3/24/2009 3 24 2009 18 641 520864 4815649 269 40
2:00:54 12/19/2010 12 19 2010 2 646 521458 4815651 268 40
10:00:50 12/11/2010 12 11 2010 10 647 520820 4815649 269 40
4:00:46 4/1/2011 4 1 2011 4 665 521688 4815652 267 40
22:00:50 3/29/2010 3 29 2010 22 639 521900 4815653 267 40
10:00:53 4/23/2012 4 23 2012 10 657 520418 4815648 270 40
11:26:26 4/24/2013 4 24 2013 11 657 520364 4815648 271 40
16:00:53 2/16/2013 2 16 2013 16 665 520489 4815648 270 40
4:00:57 12/19/2010 12 19 2010 4 646 521415 4815651 268 40
12:00:16 4/4/2010 4 4 2010 12 654 520820 4815650 269 40
4:58:25 2/18/2013 2 18 2013 4 641 520792 4815650 270 40
4:00:39 4/9/2012 4 9 2012 4 665 520800 4815650 270 40
6:00:24 2/19/2010 2 19 2010 6 641 520544 4815649 270 40
11:40:26 4/27/2013 4 27 2013 11 657 520233 4815648 271 40
7:43:56 3/21/2014 3 21 2014 7 657 520860 4815650 269 40
6:00:42 3/18/2009 3 18 2009 6 639 520810 4815650 270 40
8:00:53 4/12/2010 4 12 2010 8 656 520822 4815650 269 40
16:00:56 4/13/2008 4 13 2008 16 634 520796 4815650 270 40
6:00:50 12/16/2010 12 16 2010 6 650 521239 4815651 268 40
12:00:38 1/21/2013 1 21 2013 12 675 520706 4815650 270 40
4:00:24 2/19/2010 2 19 2010 4 641 520545 4815649 270 40
18:00:48 3/26/2009 3 26 2009 18 643 521169 4815651 269 40
4:00:54 1/12/2011 1 12 2011 4 653 520494 4815649 270 40
12:01:24 12/11/2010 12 11 2010 12 647 520820 4815650 269 40
14:00:23 4/21/2010 4 21 2010 14 656 520368 4815649 271 40
14:00:42 12/22/2010 12 22 2010 14 647 520995 4815651 269 40
16:00:41 2/20/2013 2 20 2013 16 658 520391 4815649 271 40
0:00:54 2/24/2009 2 24 2009 0 635 520651 4815650 270 40
4:00:48 3/18/2009 3 18 2009 4 639 520809 4815651 270 40
14:00:43 4/1/2009 4 1 2009 14 639 521091 4815652 269 40
2:00:54 1/12/2011 1 12 2011 2 653 520498 4815650 270 40
8:00:54 2/14/2011 2 14 2011 8 647 520809 4815651 270 40
22:00:43 4/15/2009 4 15 2009 22 634 521821 4815655 267 40
14:00:43 3/26/2008 3 26 2008 14 637 520940 4815652 269 40
22:00:53 1/25/2013 1 25 2013 22 663 520633 4815651 270 40
8:00:53 2/16/2011 2 16 2011 8 647 520822 4815652 269 40
0:00:31 1/26/2010 1 26 2010 0 646 521169 4815653 269 40
2:00:26 1/3/2009 1 3 2009 2 635 520603 4815651 270 40
8:00:47 1/27/2010 1 27 2010 8 647 521415 4815654 268 40
16:00:24 2/15/2013 2 15 2013 16 658 520377 4815651 271 40
2:00:55 3/28/2011 3 28 2011 2 654 520744 4815652 270 40
22:00:49 4/14/2013 4 14 2013 22 671 521227 4815653 268 40
18:00:55 1/11/2011 1 11 2011 18 653 520739 4815652 270 40
4:00:47 1/28/2010 1 28 2010 4 647 521250 4815654 268 40
6:00:56 4/9/2012 4 9 2012 6 665 520794 4815652 270 40
8:00:47 12/11/2010 12 11 2010 8 801 521206 4815654 269 40
10:00:26 12/31/2010 12 31 2010 10 653 520705 4815652 270 40
16:00:48 2/27/2009 2 27 2009 16 634 520302 4815651 271 40
0:00:56 2/7/2013 2 7 2013 0 665 520644 4815653 270 40
10:00:21 1/19/2012 1 19 2012 10 657 520630 4815653 270 40
8:01:06 12/30/2013 12 30 2013 8 914 519510 4815649 273 40
6:00:13 2/9/2009 2 9 2009 6 634 520338 4815652 271 40
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16:00:49 3/26/2009 3 26 2009 16 641 521000 4815654 269 40
22:00:46 2/6/2013 2 6 2013 22 665 520645 4815653 270 40
8:01:15 12/16/2010 12 16 2010 8 650 521054 4815654 269 40
18:31:56 1/2/2014 1 2 2014 18 657 519685 4815650 272 40
2:00:31 4/6/2009 4 6 2009 2 641 521164 4815655 269 40
2:01:09 4/14/2011 4 14 2011 2 654 522007 4815657 267 40
4:00:53 12/22/2010 12 22 2010 4 647 521188 4815655 269 40
22:00:23 2/26/2009 2 26 2009 22 635 520904 4815654 269 40
18:00:42 4/9/2011 4 9 2011 18 657 519565 4815650 273 40
6:00:47 2/16/2011 2 16 2011 6 647 520820 4815654 269 40
12:00:42 4/13/2008 4 13 2008 12 634 520793 4815654 270 40
4:00:41 1/16/2013 1 16 2013 4 658 519625 4815651 272 40
4:00:54 12/28/2010 12 28 2010 4 641 521027 4815655 269 40
18:00:55 12/18/2010 12 18 2010 18 646 521221 4815656 268 40
0:00:42 4/15/2013 4 15 2013 0 671 521228 4815656 268 40
18:22:50 3/28/2014 3 28 2014 18 657 520892 4815655 269 40
18:00:48 5/9/2011 5 9 2011 18 665 521118 4815656 269 40
22:00:50 1/10/2010 1 10 2010 22 646 521152 4815656 269 40
10:00:56 1/21/2013 1 21 2013 10 675 520707 4815654 270 40
2:00:23 2/7/2013 2 7 2013 2 665 520642 4815654 270 40
6:00:44 2/18/2013 2 18 2013 6 658 520736 4815655 270 40
2:00:22 2/18/2013 2 18 2013 2 658 520737 4815655 270 40
4:00:49 2/7/2013 2 7 2013 4 665 520647 4815655 270 40
6:00:17 1/12/2011 1 12 2011 6 653 520492 4815654 270 40
20:00:47 1/25/2013 1 25 2013 20 663 520628 4815655 270 40
2:01:15 4/12/2010 4 12 2010 2 643 521574 4815658 268 40
2:00:53 12/16/2010 12 16 2010 2 650 521232 4815657 268 40
22:00:27 3/16/2013 3 16 2013 22 677 521243 4815657 268 40
18:00:48 1/27/2010 1 27 2010 18 647 521178 4815657 269 40
4:00:21 3/19/2013 3 19 2013 4 658 520920 4815656 269 40
6:00:19 1/27/2010 1 27 2010 6 647 521400 4815658 268 40
18:00:53 1/29/2012 1 29 2012 18 657 519938 4815653 272 40
22:00:25 3/26/2011 3 26 2011 22 801 521084 4815657 269 40
14:00:41 4/13/2008 4 13 2008 14 634 520796 4815656 270 40
14:00:42 2/14/2013 2 14 2013 14 658 520579 4815655 270 40
6:00:42 2/7/2011 2 7 2011 6 653 520041 4815654 271 40
18:00:56 4/2/2010 4 2 2010 18 657 520994 4815657 269 40
12:00:42 1/3/2009 1 3 2009 12 635 520684 4815656 270 40
12:00:54 4/16/2010 4 16 2010 12 657 520318 4815655 271 40
0:00:49 4/16/2009 4 16 2009 0 634 521820 4815659 267 40
14:01:44 2/14/2013 2 14 2013 14 671 520656 4815656 270 40
12:00:44 2/14/2013 2 14 2013 12 658 520581 4815656 270 40
12:00:47 3/24/2012 3 24 2012 12 672 520079 4815654 271 40
10:00:54 4/4/2010 4 4 2010 10 657 520911 4815657 269 40
22:01:24 12/17/2010 12 17 2010 22 646 521442 4815659 268 40
18:00:53 2/8/2009 2 8 2009 18 634 520294 4815655 271 40
18:00:48 1/23/2013 1 23 2013 18 663 520463 4815656 270 40
12:00:21 4/24/2010 4 24 2010 12 656 520475 4815656 270 40
16:00:24 4/12/2010 4 12 2010 16 656 520842 4815657 269 40
14:00:55 1/21/2013 1 21 2013 14 675 520704 4815657 270 40
8:00:42 2/18/2013 2 18 2013 8 658 520738 4815657 270 40
18:18:54 2/25/2014 2 25 2014 18 657 519985 4815654 272 40
18:00:47 2/8/2009 2 8 2009 18 634 520309 4815655 271 40
0:18:26 11/29/2013 11 29 2013 0 657 521453 4815659 268 40
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0:00:41 1/17/2010 1 17 2010 0 646 519491 4815654 273 40
11:19:41 4/22/2013 4 22 2013 11 657 520416 4815656 270 40
10:00:41 1/4/2011 1 4 2011 10 650 520526 4815657 270 40
14:00:47 4/9/2012 4 9 2012 14 665 520315 4815656 271 40
16:00:53 2/7/2010 2 7 2010 16 647 520155 4815656 271 40
2:00:54 1/5/2011 1 5 2011 2 641 519371 4815654 273 40
8:00:13 1/3/2009 1 3 2009 8 635 520523 4815657 270 40
8:00:12 4/25/2008 4 25 2008 8 636 520457 4815657 270 40
0:00:48 2/9/2009 2 9 2009 0 634 520313 4815657 271 40
10:00:54 1/19/2013 1 19 2013 10 675 520716 4815658 270 40
10:00:54 1/4/2011 1 4 2011 10 654 520553 4815658 270 40
10:00:53 1/4/2011 1 4 2011 10 639 520519 4815658 270 40
8:00:06 3/20/2009 3 20 2009 8 641 520913 4815659 269 40
2:00:42 3/24/2011 3 24 2011 2 641 521242 4815660 268 40
2:00:55 1/28/2010 1 28 2010 2 647 521248 4815660 268 40
0:00:42 4/2/2012 4 2 2012 0 674 521183 4815660 269 40
16:00:53 4/23/2010 4 23 2010 16 643 520825 4815659 269 40
12:00:41 4/4/2010 4 4 2010 12 657 520907 4815659 269 40
16:00:53 2/11/2013 2 11 2013 16 671 520647 4815659 270 40
10:00:54 4/12/2010 4 12 2010 10 656 520814 4815659 269 40
8:00:20 3/19/2009 3 19 2009 8 641 520912 4815660 269 40
0:00:42 1/28/2010 1 28 2010 0 647 521248 4815661 268 40
0:01:24 4/6/2014 4 6 2014 0 679 521670 4815662 267 40
22:00:53 1/11/2011 1 11 2011 22 653 520737 4815660 270 40
16:00:23 12/26/2010 12 26 2010 16 655 520039 4815658 271 40
4:00:54 1/5/2011 1 5 2011 4 641 519386 4815656 273 40
14:00:53 3/27/2012 3 27 2012 14 679 520367 4815659 271 40
1:31:24 2/18/2014 2 18 2014 1 657 521120 4815661 269 40
0:00:53 3/11/2011 3 11 2011 0 654 521093 4815661 269 40
18:00:26 4/7/2010 4 7 2010 18 657 520839 4815661 269 40
1:38:23 2/20/2014 2 20 2014 1 657 520775 4815661 270 40
4:00:54 11/21/2010 11 21 2010 4 640 520810 4815661 270 40
6:00:54 4/13/2010 4 13 2010 6 646 521442 4815663 268 40
19:26:50 2/16/2014 2 16 2014 19 657 520937 4815662 269 40
14:00:47 3/10/2012 3 10 2012 14 657 520690 4815661 270 40
4:00:53 3/24/2011 3 24 2011 4 641 521181 4815662 269 40
2:00:55 3/30/2010 3 30 2010 2 641 521428 4815664 268 40
12:00:25 2/21/2013 2 21 2013 12 658 520855 4815662 269 40
8:01:12 4/24/2010 4 24 2010 8 643 520785 4815662 270 40
10:01:07 1/29/2013 1 29 2013 10 671 520456 4815661 270 40
8:01:00 2/7/2013 2 7 2013 8 665 520645 4815662 270 40
22:00:55 4/1/2012 4 1 2012 22 674 521184 4815663 269 40
16:00:23 1/12/2011 1 12 2011 16 653 520306 4815661 271 40
22:00:48 3/18/2013 3 18 2013 22 663 521125 4815663 269 40
6:29:56 1/13/2013 1 13 2013 6 641 519638 4815659 272 40
0:00:53 1/12/2011 1 12 2011 0 653 520546 4815661 270 40
8:00:44 4/1/2014 4 1 2014 8 917 520761 4815662 270 40
20:01:22 3/29/2014 3 29 2014 20 917 520846 4815662 269 40
8:00:54 3/29/2011 3 29 2011 8 653 520920 4815663 269 40
0:00:48 2/17/2013 2 17 2013 0 671 520886 4815663 269 40
22:00:49 3/12/2012 3 12 2012 22 663 521313 4815664 268 40
16:00:11 1/24/2009 1 24 2009 16 634 519702 4815659 272 40
6:00:54 3/18/2010 3 18 2010 6 656 521482 4815665 268 40
0:00:54 3/11/2014 3 11 2014 0 909 520921 4815663 269 40
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14:00:43 4/16/2010 4 16 2010 14 657 520325 4815661 271 40
2:00:54 3/11/2014 3 11 2014 2 909 520921 4815663 269 40
6:00:48 3/19/2013 3 19 2013 6 658 520904 4815663 269 40
8:00:54 4/17/2013 4 17 2013 8 679 520841 4815663 269 40
0:30:41 3/31/2014 3 31 2014 0 657 520838 4815663 269 40
22:00:54 2/16/2013 2 16 2013 22 671 520877 4815663 269 40
12:00:42 1/19/2013 1 19 2013 12 675 520715 4815663 270 40
4:00:58 3/7/2014 3 7 2014 4 909 520890 4815664 269 40
6:00:17 3/24/2011 3 24 2011 6 641 521179 4815665 269 40
18:00:41 4/18/2009 4 18 2009 18 634 520595 4815663 270 40
22:00:50 3/10/2014 3 10 2014 22 909 520919 4815664 269 40
2:00:42 2/9/2009 2 9 2009 2 634 520310 4815662 271 40
10:00:46 1/19/2012 1 19 2012 10 665 520655 4815663 270 40
2:00:48 2/17/2013 2 17 2013 2 671 520862 4815664 269 40
22:00:43 2/8/2009 2 8 2009 22 634 520312 4815663 271 40
18:00:56 3/2/2009 3 2 2009 18 634 520413 4815663 270 40
18:00:26 3/29/2009 3 29 2009 18 640 521156 4815665 269 40
14:00:48 3/24/2012 3 24 2012 14 673 520220 4815663 271 40
12:00:53 1/12/2010 1 12 2010 12 646 520264 4815663 271 40
16:00:54 4/18/2011 4 18 2011 16 657 520801 4815664 270 40
18:00:42 12/18/2010 12 18 2010 18 646 521148 4815666 269 40
8:00:43 2/2/2013 2 2 2013 8 658 521045 4815665 269 40
0:00:39 1/1/2012 1 1 2012 0 658 521488 4815667 268 40
16:00:53 4/16/2009 4 16 2009 16 634 521108 4815666 269 40
12:00:12 3/26/2008 3 26 2008 12 637 520928 4815665 269 40
12:00:53 2/14/2013 2 14 2013 12 671 520671 4815665 270 40
16:00:53 3/27/2012 3 27 2012 16 679 520366 4815664 271 40
20:00:54 2/23/2012 2 23 2012 20 657 519904 4815663 272 40
0:00:41 1/6/2011 1 6 2011 0 655 519473 4815661 273 40
0:00:23 3/31/2012 3 31 2012 0 671 521086 4815666 269 40
12:00:42 12/31/2010 12 31 2010 12 653 520697 4815665 270 40
8:00:54 2/21/2011 2 21 2011 8 647 520892 4815666 269 40
8:00:53 3/27/2011 3 27 2011 8 650 521073 4815666 269 40
6:01:06 11/24/2010 11 24 2010 6 654 520825 4815666 269 40
18:00:53 1/12/2011 1 12 2011 18 653 520284 4815664 271 40
22:00:47 3/10/2011 3 10 2011 22 654 521187 4815667 269 40
10:00:53 4/17/2013 4 17 2013 10 679 520832 4815666 269 40
12:00:41 3/24/2012 3 24 2012 12 658 520104 4815664 271 40
22:00:53 2/13/2011 2 13 2011 22 653 520734 4815666 270 40
18:00:54 12/17/2010 12 17 2010 18 646 521191 4815667 269 40
10:00:54 2/7/2013 2 7 2013 10 671 520850 4815666 269 40
8:01:11 2/10/2009 2 10 2009 8 634 520500 4815665 270 40
14:00:56 3/10/2009 3 10 2009 14 634 520912 4815667 269 40
4:00:53 3/16/2013 3 16 2013 4 677 521113 4815667 269 40
4:00:43 11/24/2010 11 24 2010 4 654 520825 4815666 269 40
22:00:54 1/27/2010 1 27 2010 22 647 521178 4815667 269 40
16:00:41 2/6/2013 2 6 2013 16 671 520939 4815667 269 40
16:00:42 1/20/2012 1 20 2012 16 657 520679 4815666 270 40
6:00:55 1/17/2010 1 17 2010 6 646 519526 4815663 273 40
10:00:31 4/9/2012 4 9 2012 10 657 520089 4815664 271 40
10:00:48 1/12/2012 1 12 2012 10 641 520311 4815665 271 40
0:00:49 3/19/2013 3 19 2013 0 663 521181 4815668 269 40
10:00:55 4/9/2010 4 9 2010 10 652 520918 4815668 269 40
18:00:53 3/26/2009 3 26 2009 18 641 521165 4815669 269 40
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22:00:54 2/20/2011 2 20 2011 22 653 521103 4815668 269 40
2:00:44 1/8/2014 1 8 2014 2 658 519490 4815664 273 40
2:00:44 12/12/2010 12 12 2010 2 801 520805 4815668 270 40
2:01:11 3/19/2013 3 19 2013 2 679 521620 4815670 267 40
14:00:23 4/16/2009 4 16 2009 14 634 521090 4815669 269 40
6:00:48 4/1/2011 4 1 2011 6 665 521678 4815671 267 40
0:00:58 4/9/2010 4 9 2010 0 653 521427 4815670 268 40
10:00:55 4/7/2010 4 7 2010 10 643 520928 4815668 269 40
10:00:43 1/19/2013 1 19 2013 10 657 520380 4815667 271 40
4:00:23 4/19/2009 4 19 2009 4 634 521106 4815669 269 40
2:00:49 3/25/2009 3 25 2009 2 643 520824 4815668 269 40
16:00:24 12/16/2010 12 16 2010 16 650 520627 4815668 270 40
6:00:53 3/19/2014 3 19 2014 6 679 521184 4815670 269 40
4:00:53 1/17/2010 1 17 2010 4 646 519528 4815665 273 40
18:00:43 3/30/2012 3 30 2012 18 671 521089 4815670 269 40
18:00:49 4/27/2014 4 27 2014 18 907 521300 4815670 268 40
12:00:47 1/10/2011 1 10 2011 12 653 520824 4815669 269 40
22:00:50 12/10/2010 12 10 2010 22 653 521421 4815671 268 40
18:00:53 3/10/2011 3 10 2011 18 654 521198 4815671 269 40
2:00:56 2/24/2012 2 24 2012 2 657 519906 4815667 272 40
22:00:49 2/15/2011 2 15 2011 22 647 520921 4815670 269 40
8:00:47 3/28/2009 3 28 2009 8 646 520975 4815670 269 40
16:00:41 1/16/2012 1 16 2012 16 657 519994 4815667 272 40
13:17:41 1/16/2014 1 16 2014 13 657 520905 4815670 269 40
4:00:47 3/18/2010 3 18 2010 4 657 521219 4815671 268 40
12:00:47 4/9/2010 4 9 2010 12 652 520918 4815670 269 40
16:00:41 2/26/2010 2 26 2010 16 641 520907 4815670 269 40
4:01:12 3/19/2014 3 19 2014 4 679 521184 4815671 269 40
0:42:26 1/6/2014 1 6 2014 0 657 519608 4815667 272 40
0:00:53 12/16/2010 12 16 2010 0 650 521230 4815672 268 40
4:00:53 2/21/2011 2 21 2011 4 641 520931 4815671 269 40
0:00:54 2/24/2012 2 24 2012 0 657 519904 4815668 272 40
6:20:11 2/26/2014 2 26 2014 6 657 519972 4815668 272 40
2:00:54 1/25/2014 1 25 2014 2 658 519442 4815666 273 40
22:00:44 3/30/2012 3 30 2012 22 671 521075 4815671 269 40
6:00:54 3/23/2011 3 23 2011 6 653 521121 4815672 269 40
0:32:26 1/3/2014 1 3 2014 0 657 519626 4815667 272 40
18:00:54 3/30/2010 3 30 2010 18 650 521572 4815673 268 40
22:01:28 3/13/2011 3 13 2011 22 641 521058 4815672 269 40
16:00:41 3/5/2010 3 5 2010 16 641 521221 4815672 268 40
22:00:39 2/23/2012 2 23 2012 22 657 519910 4815668 272 40
16:00:43 1/2/2009 1 2 2009 16 635 520635 4815671 270 40
16:00:30 3/22/2010 3 22 2010 16 656 521132 4815672 269 40
22:00:42 2/7/2010 2 7 2010 22 641 519869 4815669 272 40
8:00:41 2/21/2011 2 21 2011 8 641 520928 4815672 269 40
18:00:47 1/2/2009 1 2 2009 18 635 520632 4815671 270 40
4:00:54 3/23/2011 3 23 2011 4 653 521117 4815673 269 40
10:54:24 4/15/2013 4 15 2013 10 657 520903 4815672 269 40
0:00:36 2/21/2011 2 21 2011 0 641 520923 4815672 269 40
8:00:55 2/18/2013 2 18 2013 8 665 520881 4815672 269 40
2:00:58 4/15/2012 4 15 2012 2 674 521516 4815674 268 40
18:01:23 1/25/2010 1 25 2010 18 646 521152 4815673 269 40
12:01:26 3/29/2008 3 29 2008 12 631 520645 4815672 270 40
0:00:54 12/19/2010 12 19 2010 0 646 521478 4815675 268 40
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12:00:56 3/26/2012 3 26 2012 12 674 520446 4815671 270 40
14:01:01 4/20/2010 4 20 2010 14 643 520268 4815671 271 40
22:00:54 12/18/2010 12 18 2010 22 646 521477 4815675 268 40
6:43:13 1/6/2014 1 6 2014 6 657 519641 4815670 272 40
22:00:12 3/27/2008 3 27 2008 22 631 520680 4815673 270 40
18:00:55 1/27/2009 1 27 2009 18 634 520905 4815673 269 40
2:00:24 4/19/2009 4 19 2009 2 634 521108 4815674 269 40
12:00:54 3/26/2012 3 26 2012 12 665 520370 4815672 271 40
0:00:51 3/18/2010 3 18 2010 0 657 521110 4815675 269 40
6:00:56 3/18/2010 3 18 2010 6 657 521218 4815675 268 40
20:00:44 3/11/2013 3 11 2013 20 658 521116 4815675 269 40
14:00:09 1/2/2009 1 2 2009 14 635 520629 4815673 270 40
6:00:53 2/16/2013 2 16 2013 6 671 521188 4815675 269 40
11:22:25 4/23/2013 4 23 2013 11 657 520818 4815674 269 40
2:00:48 3/26/2012 3 26 2012 2 672 520835 4815674 269 40
8:00:09 4/17/2008 4 17 2008 8 632 520793 4815674 270 40
18:00:54 3/24/2011 3 24 2011 18 657 520712 4815674 270 40
12:00:53 4/15/2012 4 15 2012 12 657 520427 4815673 270 40
16:00:34 2/16/2013 2 16 2013 16 658 520481 4815674 270 40
14:01:07 2/21/2013 2 21 2013 14 671 520942 4815675 269 40
18:00:23 4/13/2008 4 13 2008 18 634 520854 4815675 269 40
18:00:53 2/4/2013 2 4 2013 18 671 521377 4815677 268 40
10:00:43 1/3/2009 1 3 2009 10 635 520672 4815675 270 40
20:00:57 4/14/2013 4 14 2013 20 671 521214 4815676 268 40
8:01:06 1/17/2013 1 17 2013 8 675 521295 4815676 268 40
6:30:26 1/2/2014 1 2 2014 6 657 519666 4815672 272 40
0:00:35 2/16/2011 2 16 2011 0 647 520927 4815675 269 40
22:00:24 3/29/2009 3 29 2009 22 640 520815 4815675 269 40
10:00:53 3/6/2014 3 6 2014 10 909 520801 4815675 270 40
6:35:53 4/1/2014 4 1 2014 6 657 520776 4815675 270 40
8:00:53 1/9/2012 1 9 2012 8 657 520726 4815675 270 40
8:00:51 2/27/2012 2 27 2012 8 657 520946 4815676 269 40
14:00:15 2/27/2009 2 27 2009 14 634 520210 4815674 271 40
6:00:16 2/21/2011 2 21 2011 6 641 520920 4815676 269 40
6:00:53 2/12/2014 2 12 2014 6 671 520622 4815675 270 40
8:00:53 2/12/2014 2 12 2014 8 671 520620 4815675 270 40
0:34:55 4/1/2014 4 1 2014 0 657 520809 4815676 270 40
14:00:48 1/24/2009 1 24 2009 14 634 519738 4815673 272 40
22:00:47 3/29/2010 3 29 2010 22 650 521968 4815680 267 40
8:00:55 2/11/2014 2 11 2014 8 671 520978 4815677 269 40
9:00:44 4/7/2010 4 7 2010 9 801 520947 4815677 269 40
20:00:27 3/19/2014 3 19 2014 20 679 520767 4815676 270 40
4:00:54 4/15/2011 4 15 2011 4 647 521464 4815678 268 40
18:01:50 12/28/2010 12 28 2010 18 655 519840 4815673 272 40
4:00:51 12/27/2011 12 27 2011 4 657 520130 4815674 271 40
22:00:42 12/15/2013 12 15 2013 22 908 521379 4815678 268 40
8:00:50 2/21/2011 2 21 2011 8 653 520877 4815677 269 40
22:00:54 1/16/2010 1 16 2010 22 647 519456 4815673 273 40
10:00:48 5/11/2008 5 11 2008 10 634 520409 4815676 271 40
8:00:56 11/30/2012 11 30 2012 8 670 520395 4815676 271 40
18:01:17 2/20/2013 2 20 2013 18 671 520715 4815677 270 40
22:00:45 3/26/2011 3 26 2011 22 665 521172 4815678 269 40
16:00:41 3/27/2008 3 27 2008 16 632 520921 4815678 269 40
22:00:55 4/5/2014 4 5 2014 22 679 521907 4815681 267 40
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0:00:23 2/3/2010 2 3 2010 0 641 520868 4815678 269 40
0:29:23 4/29/2014 4 29 2014 0 657 521133 4815679 269 40
16:00:53 12/20/2010 12 20 2010 16 650 520623 4815677 270 40
14:01:24 1/19/2013 1 19 2013 14 675 520711 4815677 270 40
20:00:54 1/30/2013 1 30 2013 20 675 519780 4815675 272 40
16:00:50 3/14/2009 3 14 2009 16 635 520649 4815677 270 40
2:00:53 12/11/2010 12 11 2010 2 639 521583 4815680 268 40
22:00:43 2/14/2013 2 14 2013 22 658 520709 4815678 270 40
8:00:56 3/10/2012 3 10 2012 8 657 520710 4815678 270 40
16:00:41 2/21/2013 2 21 2013 16 671 520933 4815678 269 40
18:01:17 12/10/2010 12 10 2010 18 653 521421 4815680 268 40
0:01:20 3/7/2014 3 7 2014 0 909 520899 4815679 269 40
12:00:47 3/5/2010 3 5 2010 12 646 520874 4815679 269 40
18:00:55 1/17/2012 1 17 2012 18 641 519961 4815676 272 40
0:00:41 3/30/2009 3 30 2009 0 640 520816 4815679 269 40
14:00:48 12/31/2010 12 31 2010 14 641 520853 4815679 269 40
20:00:41 2/13/2014 2 13 2014 20 671 520641 4815678 270 40
12:01:18 3/28/2012 3 28 2012 12 674 520008 4815676 271 40
0:00:54 12/11/2010 12 11 2010 0 639 521568 4815681 268 40
22:00:41 1/27/2009 1 27 2009 22 634 520903 4815680 269 40
12:00:28 3/22/2012 3 22 2012 12 665 520382 4815678 271 40
2:00:53 3/5/2010 3 5 2010 2 646 521070 4815680 269 40
14:00:54 4/15/2012 4 15 2012 14 657 520428 4815678 270 40
6:01:23 1/9/2012 1 9 2012 6 657 520710 4815679 270 40
20:00:53 3/28/2014 3 28 2014 20 917 521426 4815682 268 40
16:00:53 3/29/2008 3 29 2008 16 631 520713 4815679 270 40
14:00:47 3/29/2008 3 29 2008 14 631 520632 4815679 270 40
4:00:50 2/16/2011 2 16 2011 4 647 520866 4815680 269 40
18:01:17 2/6/2013 2 6 2013 18 665 520666 4815680 270 40
18:00:47 2/15/2011 2 15 2011 18 647 520923 4815680 269 40
18:00:54 3/22/2009 3 22 2009 18 641 520717 4815680 270 40
18:11:25 12/27/2013 12 27 2013 18 657 519685 4815677 272 40
20:00:47 3/10/2014 3 10 2014 20 909 520904 4815680 269 40
2:00:36 3/18/2011 3 18 2011 2 653 520890 4815680 269 40
18:00:54 1/18/2011 1 18 2011 18 655 520399 4815679 271 40
16:00:47 4/30/2011 4 30 2011 16 657 520730 4815680 270 40
18:00:47 4/12/2009 4 12 2009 18 634 520832 4815681 269 40
4:00:47 3/14/2013 3 14 2013 4 677 520819 4815681 269 40
2:00:50 3/16/2013 3 16 2013 2 658 521098 4815682 269 40
14:00:48 4/21/2010 4 21 2010 14 643 520370 4815679 271 40
2:00:54 3/7/2014 3 7 2014 2 909 520906 4815681 269 40
18:00:51 2/2/2010 2 2 2010 18 641 520757 4815681 270 40
22:00:54 2/13/2014 2 13 2014 22 671 520639 4815680 270 40
8:00:53 3/1/2014 3 1 2014 8 914 521122 4815682 269 40
16:00:22 1/26/2011 1 26 2011 16 653 520005 4815679 272 40
10:00:54 1/26/2011 1 26 2011 10 653 520707 4815681 270 40
22:00:42 3/17/2010 3 17 2010 22 657 521112 4815682 269 40
2:01:24 2/17/2013 2 17 2013 2 665 520902 4815681 269 40
16:00:44 2/23/2014 2 23 2014 16 909 520443 4815680 270 40
12:00:53 4/22/2012 4 22 2012 12 657 520150 4815679 271 40
12:00:54 12/31/2010 12 31 2010 12 641 520858 4815682 269 40
12:00:52 2/9/2009 2 9 2009 12 634 520495 4815681 270 40
0:00:42 2/15/2013 2 15 2013 0 658 520709 4815681 270 40
12:01:15 12/11/2010 12 11 2010 12 801 521068 4815682 269 40
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16:56:56 2/17/2013 2 17 2013 16 641 520484 4815681 270 40
20:00:47 2/16/2013 2 16 2013 20 665 520891 4815682 269 40
22:00:53 2/16/2013 2 16 2013 22 665 520891 4815682 269 40
22:01:58 2/20/2011 2 20 2011 22 647 521110 4815683 269 40
0:00:42 2/17/2013 2 17 2013 0 665 520904 4815683 269 40
22:00:53 1/25/2010 1 25 2010 22 646 521152 4815683 269 40
10:00:13 2/14/2010 2 14 2010 10 641 520872 4815683 269 40
14:00:54 2/9/2009 2 9 2009 14 634 520495 4815682 270 40
4:00:49 4/6/2009 4 6 2009 4 641 521142 4815684 269 40
18:00:54 3/21/2011 3 21 2011 18 653 520993 4815683 269 40
6:00:42 4/6/2009 4 6 2009 6 641 521142 4815684 269 40
16:00:44 2/25/2014 2 25 2014 16 671 520171 4815681 271 40
6:00:54 4/15/2011 4 15 2011 6 647 521464 4815685 268 40
8:00:29 11/22/2011 11 22 2011 8 662 521835 4815686 267 40
16:00:54 2/28/2011 2 28 2011 16 657 520497 4815682 270 40
22:00:54 3/6/2014 3 6 2014 22 909 520906 4815683 269 40
22:00:14 3/18/2009 3 18 2009 22 641 521166 4815684 269 40
18:00:53 12/11/2010 12 11 2010 18 801 520825 4815683 269 40
6:00:53 3/7/2014 3 7 2014 6 909 520893 4815683 269 40
16:00:42 3/18/2011 3 18 2011 16 659 520690 4815683 270 40
18:00:53 3/29/2010 3 29 2010 18 639 521980 4815687 267 40
20:00:47 2/16/2013 2 16 2013 20 671 520872 4815684 269 40
10:00:54 1/10/2010 1 10 2010 10 646 520897 4815684 269 40
0:00:53 4/2/2009 4 2 2009 0 643 521309 4815685 268 40
10:00:10 4/20/2009 4 20 2009 10 639 520284 4815682 271 40
18:00:54 2/11/2014 2 11 2014 18 914 520447 4815683 270 40
12:00:32 1/24/2009 1 24 2009 12 634 519742 4815681 272 40
8:00:53 11/30/2012 11 30 2012 8 675 520405 4815683 271 40
18:00:50 3/26/2009 3 26 2009 18 643 521144 4815685 269 40
8:00:54 4/7/2010 4 7 2010 8 657 520908 4815685 269 40
22:00:56 2/18/2011 2 18 2011 22 641 520938 4815685 269 40
10:00:47 3/31/2014 3 31 2014 10 914 520613 4815684 270 40
22:00:47 3/21/2011 3 21 2011 22 653 520992 4815685 269 40
20:00:36 2/14/2013 2 14 2013 20 658 520684 4815684 270 40
0:00:54 4/27/2014 4 27 2014 0 907 521126 4815686 269 40
0:00:53 3/18/2011 3 18 2011 0 653 520897 4815685 269 40
2:00:56 3/4/2009 3 4 2009 2 634 520728 4815685 270 40
0:19:26 2/26/2014 2 26 2014 0 657 519967 4815683 272 40
0:00:24 1/16/2013 1 16 2013 0 658 519677 4815682 272 40
4:00:54 1/28/2013 1 28 2013 4 658 519604 4815682 273 40
11:05:18 4/18/2013 4 18 2013 11 657 520377 4815684 271 40
12:00:42 1/10/2010 1 10 2010 12 646 520888 4815686 269 40
4:00:44 12/7/2013 12 7 2013 4 908 520820 4815686 269 40
14:00:54 3/25/2012 3 25 2012 14 674 520096 4815684 271 40
2:01:12 3/14/2013 3 14 2013 2 677 520833 4815686 269 40
18:00:54 3/10/2009 3 10 2009 18 634 521033 4815687 269 40
12:00:47 4/15/2012 4 15 2012 12 674 520331 4815685 271 40
10:00:56 4/7/2010 4 7 2010 10 657 520910 4815686 269 40
2:00:53 4/2/2012 4 2 2012 2 672 521878 4815689 267 40
4:00:25 2/24/2012 2 24 2012 4 657 519893 4815684 272 40
20:00:49 3/30/2012 3 30 2012 20 657 520852 4815687 269 40
18:00:21 3/17/2011 3 17 2011 18 659 521226 4815688 268 40
6:00:53 3/14/2013 3 14 2013 6 677 520833 4815687 269 40
18:00:47 2/3/2009 2 3 2009 18 635 520377 4815686 271 40
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12:00:54 4/11/2008 4 11 2008 12 634 520904 4815687 269 40
2:01:12 5/9/2008 5 9 2008 2 634 520925 4815687 269 40
22:01:12 12/15/2010 12 15 2010 22 650 521221 4815688 268 40
18:00:41 3/23/2011 3 23 2011 18 641 521287 4815689 268 40
22:00:47 3/15/2013 3 15 2013 22 658 520895 4815688 269 40
12:00:54 4/8/2012 4 8 2012 12 657 520099 4815685 271 40
12:00:54 4/21/2010 4 21 2010 12 643 520379 4815686 271 40
8:00:53 3/19/2011 3 19 2011 8 647 520952 4815688 269 40
22:00:41 1/15/2013 1 15 2013 22 658 519722 4815684 272 40
12:00:24 1/2/2009 1 2 2009 12 635 520628 4815687 270 40
4:00:48 1/14/2013 1 14 2013 4 675 521159 4815689 269 40
20:01:00 1/16/2013 1 16 2013 20 675 520587 4815687 270 40
18:00:32 3/3/2011 3 3 2011 18 653 521370 4815690 268 40
18:00:42 3/18/2011 3 18 2011 18 659 520721 4815688 270 40
17:08:56 2/20/2013 2 20 2013 17 641 520103 4815686 271 40
0:00:40 2/4/2009 2 4 2009 0 635 520380 4815687 271 40
10:00:55 12/11/2010 12 11 2010 10 801 521071 4815689 269 40
22:00:54 3/17/2011 3 17 2011 22 653 520889 4815689 269 40
14:00:43 4/15/2010 4 15 2010 14 657 520463 4815688 270 40
0:00:53 2/14/2014 2 14 2014 0 671 520635 4815688 270 40
14:00:53 4/11/2008 4 11 2008 14 634 520907 4815689 269 40
8:00:56 1/25/2010 1 25 2010 8 647 521413 4815691 268 40
16:00:41 2/10/2013 2 10 2013 16 658 520931 4815690 269 40
0:02:20 12/4/2009 12 4 2009 0 638 520884 4815690 269 40
2:00:53 12/5/2010 12 5 2010 2 650 521615 4815692 267 40
2:00:53 1/21/2012 1 21 2012 2 657 519936 4815687 272 40
12:00:09 4/10/2010 4 10 2010 12 656 520473 4815689 270 40
14:00:39 4/7/2010 4 7 2010 14 657 520722 4815690 270 40
10:00:51 4/14/2012 4 14 2012 10 672 520378 4815689 271 40
20:00:47 3/30/2014 3 30 2014 20 914 520818 4815690 269 40
18:00:18 3/4/2011 3 4 2011 18 655 520851 4815690 269 40
16:00:47 2/1/2011 2 1 2011 16 653 521056 4815691 269 40
13:01:50 4/8/2014 4 8 2014 13 657 520554 4815690 270 40
2:00:53 2/16/2011 2 16 2011 2 647 520929 4815691 269 40
22:00:56 3/30/2014 3 30 2014 22 914 520822 4815691 269 40
18:00:53 3/24/2011 3 24 2011 18 653 520705 4815690 270 40
14:01:01 2/25/2014 2 25 2014 14 909 520160 4815689 271 40
11:39:29 2/28/2013 2 28 2013 11 641 520922 4815691 269 40
14:00:54 12/31/2010 12 31 2010 14 653 520603 4815690 270 40
6:00:41 1/14/2013 1 14 2013 6 675 521171 4815692 269 40
22:01:42 3/10/2011 3 10 2011 22 647 521056 4815692 269 40
22:00:39 4/24/2009 4 24 2009 22 639 521060 4815692 269 40
18:01:16 3/30/2012 3 30 2012 18 673 521582 4815694 268 40
6:00:56 1/13/2013 1 13 2013 6 675 521630 4815694 267 40
10:00:47 4/22/2012 4 22 2012 10 657 520135 4815689 271 40
16:00:42 2/4/2013 2 4 2013 16 658 521173 4815693 269 40
4:00:20 3/25/2011 3 25 2011 4 653 521897 4815695 267 40
20:00:42 1/15/2013 1 15 2013 20 658 519723 4815688 272 40
22:00:53 3/4/2011 3 4 2011 22 641 521349 4815693 268 40
18:01:41 2/5/2013 2 5 2013 18 671 521271 4815693 268 40
2:00:23 3/18/2010 3 18 2010 2 657 521231 4815693 268 40
12:00:24 3/10/2009 3 10 2009 12 634 520893 4815692 269 40
16:00:54 3/29/2012 3 29 2012 16 674 521152 4815693 269 40
18:00:43 3/27/2011 3 27 2011 18 801 521162 4815693 269 40
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8:00:56 4/28/2014 4 28 2014 8 908 520733 4815692 270 40
2:00:47 1/14/2013 1 14 2013 2 675 521167 4815693 269 40
4:00:57 12/25/2011 12 25 2011 4 657 520473 4815691 270 40
16:00:44 2/1/2013 2 1 2013 16 658 520938 4815693 269 40
14:00:18 4/16/2013 4 16 2013 14 679 521167 4815693 269 40
18:00:48 2/23/2009 2 23 2009 18 635 520702 4815692 270 40
14:00:54 4/5/2010 4 5 2010 14 657 520140 4815690 271 40
22:00:31 3/27/2009 3 27 2009 22 639 521318 4815694 268 40
18:00:48 3/26/2011 3 26 2011 18 665 521176 4815693 269 40
16:00:41 4/11/2008 4 11 2008 16 634 520921 4815693 269 40
18:00:53 4/1/2009 4 1 2009 18 643 521372 4815694 268 40
20:00:49 3/16/2013 3 16 2013 20 677 521305 4815694 268 40
8:00:53 2/2/2013 2 2 2013 8 675 520836 4815693 269 40
8:00:53 1/31/2010 1 31 2010 8 647 519384 4815689 273 40
18:00:43 3/30/2012 3 30 2012 18 681 520849 4815693 269 40
2:00:54 2/6/2013 2 6 2013 2 657 521512 4815695 268 40
12:00:42 4/7/2010 4 7 2010 12 657 520720 4815693 270 40
18:00:27 4/2/2010 4 2 2010 18 657 521138 4815694 269 40
8:00:53 3/23/2011 3 23 2011 8 653 520912 4815694 269 40
2:00:44 1/16/2013 1 16 2013 2 658 519666 4815690 272 40
0:00:54 3/28/2009 3 28 2009 0 639 521317 4815695 268 40
0:00:54 2/10/2013 2 10 2013 0 671 520358 4815692 271 40
22:00:30 3/16/2009 3 16 2009 22 641 520740 4815694 270 40
8:01:18 1/14/2013 1 14 2013 8 675 521161 4815695 269 40
10:01:54 1/28/2012 1 28 2012 10 641 520727 4815694 270 40
18:00:53 3/11/2009 3 11 2009 18 641 520527 4815693 270 40
6:00:54 1/25/2010 1 25 2010 6 647 521410 4815696 268 40
10:00:42 12/24/2011 12 24 2011 10 657 520914 4815695 269 40
0:01:52 2/19/2011 2 19 2011 0 641 520948 4815695 269 40
18:00:41 1/28/2013 1 28 2013 18 665 520020 4815692 271 40
12:00:41 3/22/2010 3 22 2010 12 656 520885 4815695 269 40
18:00:39 3/29/2009 3 29 2009 18 637 521435 4815697 268 40
12:00:20 4/19/2010 4 19 2010 12 643 520127 4815693 271 40
0:00:54 4/2/2009 4 2 2009 0 639 521318 4815697 268 40
4:00:54 3/28/2009 3 28 2009 4 639 521321 4815697 268 40
18:00:24 2/22/2009 2 22 2009 18 635 520938 4815696 269 40
10:10:53 4/3/2013 4 3 2013 10 657 520106 4815693 271 40
8:00:54 3/18/2010 3 18 2010 8 656 521113 4815697 269 40
18:00:55 1/18/2012 1 18 2012 18 657 520180 4815694 271 40
23:49:17 1/2/2013 1 2 2013 23 641 520211 4815694 271 40
4:00:16 2/7/2011 2 7 2011 4 653 520122 4815694 271 40
22:00:47 2/3/2009 2 3 2009 22 635 520379 4815695 271 40
18:00:53 3/17/2011 3 17 2011 18 641 520896 4815697 269 40
4:00:44 3/27/2011 3 27 2011 4 650 521600 4815699 268 40
4:00:54 2/21/2011 2 21 2011 4 647 520909 4815697 269 40
12:00:56 4/14/2012 4 14 2012 12 674 520144 4815695 271 40
22:00:54 4/1/2009 4 1 2009 22 639 521318 4815698 268 40
14:00:23 4/14/2012 4 14 2012 14 674 520172 4815695 271 40
8:00:57 4/9/2009 4 9 2009 8 648 521231 4815698 268 40
18:01:24 2/5/2013 2 5 2013 18 657 521364 4815699 268 40
16:00:20 2/7/2013 2 7 2013 16 658 520648 4815697 270 40
4:01:24 3/25/2012 3 25 2012 4 675 521195 4815698 269 40
18:00:53 1/8/2010 1 8 2010 18 646 520764 4815697 270 40
0:00:53 2/21/2011 2 21 2011 0 647 520909 4815698 269 40
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4:00:41 2/21/2011 2 21 2011 4 653 520893 4815698 269 40
0:00:21 3/16/2013 3 16 2013 0 658 520899 4815698 269 40
0:00:33 12/29/2010 12 29 2010 0 655 519766 4815695 272 40
18:00:41 12/15/2010 12 15 2010 18 650 520913 4815698 269 40
2:00:54 12/4/2009 12 4 2009 2 638 520883 4815698 269 40
6:00:50 12/27/2011 12 27 2011 6 657 520093 4815696 271 40
14:00:49 4/16/2010 4 16 2010 14 643 520421 4815697 270 40
22:00:53 1/13/2013 1 13 2013 22 675 521150 4815700 269 40
18:00:53 12/4/2010 12 4 2010 18 641 520893 4815699 269 40
18:00:42 1/15/2012 1 15 2012 18 658 520693 4815698 270 40
18:00:54 4/7/2010 4 7 2010 18 643 521196 4815700 269 40
18:00:47 1/24/2013 1 24 2013 18 663 520984 4815699 269 40
0:00:48 1/14/2013 1 14 2013 0 675 521150 4815700 269 40
4:00:19 12/4/2009 12 4 2009 4 638 520864 4815699 269 40
22:00:53 12/11/2010 12 11 2010 22 801 520773 4815699 270 40
22:00:48 3/30/2012 3 30 2012 22 681 520929 4815699 269 40
8:00:48 1/13/2013 1 13 2013 8 675 521640 4815702 267 40
18:00:44 2/14/2014 2 14 2014 18 914 520621 4815698 270 40
6:00:53 2/21/2011 2 21 2011 6 647 520910 4815700 269 40
18:01:51 2/18/2011 2 18 2011 18 641 520952 4815700 269 40
0:00:31 3/31/2012 3 31 2012 0 681 520933 4815700 269 40
2:00:53 2/21/2011 2 21 2011 2 647 520908 4815700 269 40
16:00:54 4/18/2009 4 18 2009 16 639 520149 4815697 271 40
22:00:35 12/5/2011 12 5 2011 22 655 520284 4815698 271 40
18:00:53 12/11/2010 12 11 2010 18 801 520798 4815700 270 40
16:00:54 4/7/2010 4 7 2010 16 657 520745 4815700 270 40
4:00:42 1/13/2013 1 13 2013 4 675 521626 4815702 267 40
18:00:52 3/4/2011 3 4 2011 18 654 520890 4815700 269 40
0:00:42 3/12/2011 3 12 2011 0 647 521308 4815702 268 40
6:00:41 3/28/2009 3 28 2009 6 639 521311 4815702 268 40
14:00:47 3/26/2008 3 26 2008 14 631 520939 4815700 269 40
22:00:47 2/23/2009 2 23 2009 22 635 520702 4815700 270 40
19:37:26 2/19/2014 2 19 2014 19 657 520738 4815700 270 40
14:01:18 4/15/2010 4 15 2010 14 656 520516 4815699 270 40
0:00:55 4/25/2009 4 25 2009 0 639 521106 4815701 269 40
8:00:28 4/18/2009 4 18 2009 8 639 519901 4815698 272 40
12:00:43 4/10/2010 4 10 2010 12 643 520181 4815699 271 40
0:00:31 2/21/2011 2 21 2011 0 653 520892 4815701 269 40
2:00:48 2/21/2011 2 21 2011 2 653 520893 4815701 269 40
22:00:54 1/8/2010 1 8 2010 22 646 520766 4815701 270 40
10:00:47 1/17/2011 1 17 2011 10 655 520843 4815701 269 40
22:00:41 2/16/2013 2 16 2013 22 658 520882 4815701 269 40
22:00:19 3/17/2011 3 17 2011 22 641 520902 4815701 269 40
18:00:54 2/18/2011 2 18 2011 18 653 520839 4815701 269 40
6:00:13 2/21/2011 2 21 2011 6 653 520889 4815701 269 40
18:44:22 1/16/2013 1 16 2013 18 641 520038 4815699 271 40
14:00:42 2/1/2011 2 1 2011 14 653 520945 4815701 269 40
20:00:56 4/24/2012 4 24 2012 20 657 521846 4815704 267 40
20:00:48 2/16/2013 2 16 2013 20 658 520881 4815702 269 40
12:35:55 2/14/2013 2 14 2013 12 641 520633 4815701 270 40
0:29:43 1/2/2014 1 2 2014 0 657 519666 4815698 272 40
18:00:43 3/22/2010 3 22 2010 18 656 521133 4815702 269 40
16:00:38 2/11/2014 2 11 2014 16 671 520594 4815701 270 40
18:00:47 3/27/2011 3 27 2011 18 657 521443 4815704 268 40
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6:00:56 4/9/2010 4 9 2010 6 652 521826 4815705 267 40
2:00:56 2/7/2011 2 7 2011 2 653 520141 4815700 271 40
4:00:23 1/31/2010 1 31 2010 4 647 519380 4815698 273 40
16:00:54 2/7/2013 2 7 2013 16 665 520554 4815701 270 40
14:00:47 4/10/2010 4 10 2010 14 643 520184 4815700 271 40
2:00:53 1/13/2013 1 13 2013 2 675 521623 4815705 267 40
0:05:55 12/26/2013 12 26 2013 0 657 519674 4815699 272 40
2:00:54 12/8/2010 12 8 2010 2 646 521548 4815705 268 40
20:00:55 1/13/2013 1 13 2013 20 675 521152 4815703 269 40
0:00:42 2/17/2013 2 17 2013 0 658 520882 4815703 269 40
0:00:36 1/17/2013 1 17 2013 0 675 521105 4815703 269 40
18:00:54 1/31/2013 1 31 2013 18 675 520470 4815701 270 40
22:00:27 4/5/2009 4 5 2009 22 641 521236 4815704 268 40
2:00:49 1/31/2010 1 31 2010 2 647 519385 4815698 273 40
18:00:52 12/31/2010 12 31 2010 18 653 520590 4815702 270 40
10:00:45 12/31/2010 12 31 2010 10 641 521172 4815704 269 40
22:00:26 2/4/2013 2 4 2013 22 671 521256 4815704 268 40
22:00:55 2/18/2011 2 18 2011 22 647 520943 4815703 269 40
6:00:53 3/22/2010 3 22 2010 6 655 521495 4815705 268 40
18:00:56 3/26/2011 3 26 2011 18 801 521097 4815704 269 40
16:00:49 12/31/2010 12 31 2010 16 653 520620 4815703 270 40
0:00:56 3/11/2011 3 11 2011 0 647 520954 4815704 269 40
18:00:57 12/31/2010 12 31 2010 18 653 520616 4815703 270 40
12:00:53 4/1/2014 4 1 2014 12 914 520286 4815702 271 40
16:00:44 3/30/2009 3 30 2009 16 639 520783 4815704 270 40
12:00:23 3/27/2012 3 27 2012 12 679 520412 4815703 270 40
8:00:48 3/26/2012 3 26 2012 8 672 520934 4815704 269 40
6:01:11 3/23/2012 3 23 2012 6 665 520839 4815704 269 40
22:00:36 3/16/2009 3 16 2009 22 638 520734 4815704 270 40
22:00:54 3/4/2011 3 4 2011 22 657 521279 4815706 268 40
22:00:32 3/31/2014 3 31 2014 22 917 520921 4815705 269 40
0:00:54 2/19/2011 2 19 2011 0 647 520944 4815705 269 40
18:01:06 3/4/2011 3 4 2011 18 653 521065 4815705 269 40
15:00:44 4/7/2010 4 7 2010 15 801 520766 4815704 270 40
4:00:47 3/22/2012 3 22 2012 4 663 520806 4815705 270 40
2:00:48 2/19/2013 2 19 2013 2 657 519686 4815701 272 40
2:01:11 2/22/2014 2 22 2014 2 671 521269 4815706 268 40
2:00:48 1/26/2013 1 26 2013 2 663 521210 4815706 269 40
2:00:54 3/22/2010 3 22 2010 2 655 521491 4815707 268 40
8:00:21 3/18/2010 3 18 2010 8 657 521172 4815706 269 40
2:00:54 2/5/2013 2 5 2013 2 671 521251 4815706 268 40
8:00:54 3/29/2011 3 29 2011 8 657 520924 4815705 269 40
4:00:53 3/22/2010 3 22 2010 4 655 521492 4815707 268 40
0:01:59 2/5/2013 2 5 2013 0 671 521255 4815707 268 40
6:00:42 3/16/2013 3 16 2013 6 658 521187 4815706 269 40
0:12:09 12/28/2013 12 28 2013 0 657 519686 4815702 272 40
10:00:54 1/12/2010 1 12 2010 10 646 520527 4815704 270 40
10:00:24 3/28/2010 3 28 2010 10 657 521066 4815706 269 40
18:00:52 12/24/2013 12 24 2013 18 658 519800 4815702 272 40
14:00:34 2/26/2010 2 26 2010 14 641 520909 4815706 269 40
8:00:53 1/15/2012 1 15 2012 8 663 521426 4815708 268 40
18:34:12 3/31/2014 3 31 2014 18 657 520806 4815706 270 40
4:00:42 4/8/2012 4 8 2012 4 657 520778 4815706 270 40
18:00:41 3/2/2012 3 2 2012 18 657 521012 4815707 269 40
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20:00:21 1/16/2012 1 16 2012 20 658 520358 4815705 271 40
18:01:24 12/4/2010 12 4 2010 18 650 520955 4815707 269 40
18:00:53 2/11/2014 2 11 2014 18 671 520593 4815706 270 40
2:00:41 2/17/2013 2 17 2013 2 658 520883 4815707 269 40
18:41:41 1/5/2014 1 5 2014 18 657 519653 4815703 272 40
4:00:56 2/22/2014 2 22 2014 4 671 521265 4815708 268 40
22:00:43 3/17/2011 3 17 2011 22 659 521208 4815708 269 40
6:00:54 1/31/2010 1 31 2010 6 647 519378 4815702 273 40
0:00:30 12/12/2010 12 12 2010 0 801 520769 4815707 270 40
12:00:40 3/26/2012 3 26 2012 12 672 520352 4815705 271 40
0:00:48 3/31/2012 3 31 2012 0 657 520938 4815707 269 40
22:00:48 4/9/2008 4 9 2008 22 634 521811 4815710 267 40
14:00:53 3/22/2010 3 22 2010 14 656 520913 4815708 269 40
6:25:55 1/12/2013 1 12 2013 6 641 519720 4815704 272 40
12:00:17 3/25/2012 3 25 2012 12 674 520155 4815705 271 40
8:00:54 3/18/2010 3 18 2010 8 647 521168 4815709 269 40
6:00:53 3/25/2012 3 25 2012 6 675 521182 4815709 269 40
8:00:53 1/19/2012 1 19 2012 8 665 520742 4815707 270 40
18:00:26 1/27/2009 1 27 2009 18 635 520949 4815708 269 40
18:01:23 2/10/2014 2 10 2014 18 914 520880 4815708 269 40
14:00:49 2/7/2013 2 7 2013 14 658 520756 4815708 270 40
18:00:17 3/29/2010 3 29 2010 18 646 521186 4815710 269 40
0:29:18 1/13/2013 1 13 2013 0 641 519573 4815705 273 40
0:00:54 2/2/2013 2 2 2013 0 675 520839 4815709 269 40
2:00:53 3/22/2012 3 22 2012 2 663 520814 4815709 269 40
16:00:29 3/4/2011 3 4 2011 16 657 520913 4815709 269 40
16:00:43 1/28/2013 1 28 2013 16 658 520186 4815707 271 40
0:00:48 3/4/2011 3 4 2011 0 647 521074 4815710 269 40
2:00:40 1/16/2013 1 16 2013 2 675 520742 4815709 270 40
18:03:50 2/5/2013 2 5 2013 18 641 521442 4815711 268 40
12:00:23 4/18/2010 4 18 2010 12 657 520195 4815707 271 40
2:00:54 3/19/2013 3 19 2013 2 663 521620 4815712 267 40
0:00:54 4/1/2014 4 1 2014 0 917 520923 4815710 269 40
4:01:47 2/19/2013 2 19 2013 4 665 519792 4815706 272 40
0:00:42 3/30/2010 3 30 2010 0 652 521733 4815712 267 40
14:01:08 1/11/2011 1 11 2011 14 653 520748 4815709 270 40
0:00:54 4/15/2012 4 15 2012 0 674 521287 4815711 268 40
10:00:50 1/3/2014 1 3 2014 10 658 519536 4815706 273 40
2:00:14 2/19/2013 2 19 2013 2 665 519784 4815706 272 40
0:00:37 4/2/2012 4 2 2012 0 657 521141 4815711 269 40
2:00:54 12/11/2010 12 11 2010 2 647 520899 4815710 269 40
4:01:05 4/9/2010 4 9 2010 4 652 521825 4815713 267 40
6:00:54 3/22/2012 3 22 2012 6 663 520809 4815710 270 40
18:01:08 2/7/2013 2 7 2013 18 665 520466 4815709 270 40
18:00:53 12/30/2010 12 30 2010 18 653 520711 4815710 270 40
20:00:53 2/5/2013 2 5 2013 20 671 521243 4815712 268 40
0:00:50 3/19/2009 3 19 2009 0 641 521279 4815712 268 40
20:00:27 4/27/2014 4 27 2014 20 907 521452 4815712 268 40
8:00:48 3/6/2014 3 6 2014 8 909 520910 4815711 269 40
20:00:42 2/4/2013 2 4 2013 20 671 521345 4815712 268 40
14:00:42 2/21/2013 2 21 2013 14 658 520890 4815711 269 40
16:00:54 2/11/2014 2 11 2014 16 914 520500 4815710 270 40
0:00:26 2/19/2013 2 19 2013 0 665 519779 4815708 272 40
12:27:39 5/8/2013 5 8 2013 12 657 520345 4815710 271 40
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12:01:11 3/26/2012 3 26 2012 12 657 520350 4815710 271 40
22:01:01 2/1/2013 2 1 2013 22 675 520833 4815711 269 40
8:00:49 1/19/2011 1 19 2011 8 654 520438 4815710 270 40
6:00:55 2/19/2013 2 19 2013 6 665 519785 4815709 272 40
16:00:19 1/20/2012 1 20 2012 16 658 520722 4815712 270 40
0:00:53 1/26/2013 1 26 2013 0 663 521182 4815713 269 40
0:00:24 2/1/2011 2 1 2011 0 653 520257 4815711 271 40
10:00:44 5/2/2010 5 2 2010 10 657 520718 4815712 270 40
2:01:18 3/5/2010 3 5 2010 2 633 521093 4815713 269 40
16:00:49 12/29/2010 12 29 2010 16 650 520952 4815713 269 40
8:00:52 2/4/2013 2 4 2013 8 658 520887 4815713 269 40
22:00:48 2/19/2011 2 19 2011 22 653 521060 4815713 269 40
6:03:00 2/18/2013 2 18 2013 6 665 520859 4815713 269 40
18:00:51 12/9/2010 12 9 2010 18 655 521388 4815714 268 40
4:00:47 2/1/2011 2 1 2011 4 653 520344 4815711 271 40
22:00:23 1/27/2009 1 27 2009 22 635 520950 4815713 269 40
12:00:53 4/9/2012 4 9 2012 12 657 520099 4815711 271 40
8:00:30 2/7/2013 2 7 2013 8 671 520857 4815714 269 40
12:00:26 3/23/2009 3 23 2009 12 641 520330 4815712 271 40
0:00:49 4/19/2012 4 19 2012 0 671 521453 4815715 268 40
6:42:18 1/16/2013 1 16 2013 6 641 519735 4815710 272 40
14:00:55 4/1/2014 4 1 2014 14 914 520279 4815712 271 40
4:01:11 1/16/2013 1 16 2013 4 675 520737 4815713 270 40
10:00:41 4/24/2010 4 24 2010 10 643 520714 4815713 270 40
2:00:41 3/28/2009 3 28 2009 2 639 521415 4815716 268 40
2:00:53 4/16/2008 4 16 2008 2 634 521176 4815715 269 40
14:00:41 4/22/2012 4 22 2012 14 657 520169 4815712 271 40
10:02:23 1/19/2012 1 19 2012 10 641 520629 4815714 270 40
18:00:54 3/10/2009 3 10 2009 18 634 520953 4815715 269 40
22:00:54 4/1/2012 4 1 2012 22 657 521140 4815715 269 40
18:00:51 3/18/2011 3 18 2011 18 647 520810 4815714 270 40
22:00:53 3/3/2011 3 3 2011 22 647 521075 4815715 269 40
2:00:23 2/1/2011 2 1 2011 2 653 520342 4815713 271 40
16:01:25 1/14/2013 1 14 2013 16 675 521093 4815715 269 40
18:00:55 3/16/2009 3 16 2009 18 638 520915 4815715 269 40
0:00:53 3/22/2013 3 22 2013 0 677 521509 4815717 268 40
22:00:54 3/21/2013 3 21 2013 22 677 521506 4815717 268 40
6:00:21 4/1/2014 4 1 2014 6 917 520925 4815715 269 40
12:02:37 3/22/2012 3 22 2012 12 674 520409 4815714 270 40
20:00:53 1/24/2013 1 24 2013 20 663 521199 4815716 269 40
4:00:41 4/1/2011 4 1 2011 4 801 521848 4815719 267 40
22:00:53 3/30/2012 3 30 2012 22 657 520935 4815716 269 40
18:00:54 2/23/2012 2 23 2012 18 665 519903 4815713 272 40
18:01:07 2/26/2010 2 26 2010 18 641 521474 4815717 268 40
2:00:53 4/1/2014 4 1 2014 2 917 520923 4815716 269 40
14:00:41 4/9/2010 4 9 2010 14 652 520882 4815716 269 40
12:00:23 4/10/2010 4 10 2010 12 653 520251 4815715 271 40
20:00:53 3/11/2013 3 11 2013 20 677 521182 4815718 269 40
8:00:30 4/5/2010 4 5 2010 8 654 520721 4815716 270 40
18:01:41 1/5/2011 1 5 2011 18 641 519437 4815713 273 40
0:00:54 12/11/2010 12 11 2010 0 647 520895 4815717 269 40
4:00:13 4/1/2014 4 1 2014 4 917 520929 4815718 269 40
8:00:43 12/11/2010 12 11 2010 8 647 520906 4815718 269 40
12:00:52 4/16/2013 4 16 2013 12 679 521366 4815719 268 40
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0:00:56 12/31/2010 12 31 2010 0 653 520714 4815717 270 40
2:01:11 3/18/2011 3 18 2011 2 641 521133 4815719 269 40
18:00:55 3/4/2011 3 4 2011 18 657 520916 4815718 269 40
18:00:45 2/3/2013 2 3 2013 18 658 520941 4815718 269 40
19:15:12 1/15/2014 1 15 2014 19 657 521201 4815719 269 40
23:41:25 2/28/2013 2 28 2013 23 641 520900 4815718 269 40
4:00:41 3/16/2013 3 16 2013 4 658 521154 4815719 269 40
0:00:54 3/18/2011 3 18 2011 0 641 521146 4815719 269 40
14:00:53 1/10/2010 1 10 2010 14 646 520768 4815718 270 40
14:00:48 4/10/2010 4 10 2010 14 656 520461 4815717 270 40
22:00:46 4/4/2010 4 4 2010 22 647 520371 4815717 271 40
16:00:42 2/21/2013 2 21 2013 16 658 520922 4815719 269 40
6:00:53 1/19/2012 1 19 2012 6 665 520728 4815718 270 40
16:00:42 3/1/2009 3 1 2009 16 635 520775 4815719 270 40
16:01:13 3/11/2009 3 11 2009 16 634 520606 4815719 270 40
8:00:41 2/6/2013 2 6 2013 8 671 521262 4815721 268 40
18:00:53 4/7/2010 4 7 2010 18 801 521188 4815720 269 40
22:00:54 2/5/2013 2 5 2013 22 671 521247 4815721 268 40
22:00:16 1/24/2013 1 24 2013 22 663 521184 4815721 269 40
18:00:45 2/18/2011 2 18 2011 18 647 520938 4815720 269 40
12:00:53 3/22/2012 3 22 2012 12 663 520493 4815719 270 40
12:00:27 4/7/2010 4 7 2010 12 656 520710 4815719 270 40
2:00:53 2/18/2013 2 18 2013 2 665 520860 4815720 269 40
8:00:54 12/31/2010 12 31 2010 8 655 520776 4815720 270 40
12:00:30 4/27/2008 4 27 2008 12 636 520636 4815720 270 40
4:01:23 4/29/2011 4 29 2011 4 654 521896 4815724 267 40
22:00:46 12/30/2010 12 30 2010 22 653 520717 4815720 270 40
0:00:53 1/6/2011 1 6 2011 0 641 519435 4815716 273 40
18:00:56 12/5/2011 12 5 2011 18 655 520261 4815719 271 40
14:00:54 4/7/2010 4 7 2010 14 656 520711 4815720 270 40
16:00:54 2/22/2010 2 22 2010 16 641 521036 4815722 269 40
12:00:54 4/17/2013 4 17 2013 12 679 520798 4815721 270 40
0:00:49 3/22/2010 3 22 2010 0 657 521468 4815723 268 40
6:00:53 2/6/2013 2 6 2013 6 671 521248 4815722 268 40
0:00:53 12/20/2010 12 20 2010 0 646 521511 4815723 268 40
14:00:43 4/16/2010 4 16 2010 14 656 520411 4815720 270 40
14:00:48 12/29/2010 12 29 2010 14 650 520951 4815722 269 40
18:00:42 3/10/2012 3 10 2012 18 657 520725 4815721 270 40
22:01:24 1/5/2011 1 5 2011 22 641 519434 4815718 273 40
6:00:48 3/18/2010 3 18 2010 6 647 521465 4815724 268 40
18:00:48 12/11/2010 12 11 2010 18 647 521000 4815723 269 40
16:00:56 2/1/2013 2 1 2013 16 671 520986 4815723 269 40
22:00:56 3/7/2014 3 7 2014 22 909 521176 4815723 269 40
18:00:56 12/30/2010 12 30 2010 18 654 520696 4815722 270 40
10:01:20 10/30/2009 10 30 2009 10 646 519777 4815719 272 40
2:00:47 1/13/2013 1 13 2013 2 657 519696 4815719 272 40
4:00:54 3/30/2014 3 30 2014 4 679 520833 4815723 269 40
6:01:41 1/16/2013 1 16 2013 6 675 520734 4815722 270 40
12:00:47 1/25/2010 1 25 2010 12 646 520732 4815722 270 40
6:00:31 12/31/2010 12 31 2010 6 655 520777 4815723 270 40
18:00:48 3/11/2011 3 11 2011 18 654 521087 4815724 269 40
2:00:53 2/6/2013 2 6 2013 2 671 521241 4815724 268 40
0:01:18 1/30/2013 1 30 2013 0 675 519602 4815719 273 40
14:00:49 2/25/2014 2 25 2014 14 916 520198 4815721 271 40
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23:02:11 2/18/2013 2 18 2013 23 641 520199 4815722 271 40
22:00:43 3/30/2012 3 30 2012 22 672 521082 4815724 269 40
22:00:56 3/18/2011 3 18 2011 22 647 520851 4815724 269 40
6:00:49 4/1/2011 4 1 2011 6 801 521848 4815727 267 40
12:36:26 4/1/2014 4 1 2014 12 657 520580 4815723 270 40
0:00:54 2/22/2014 2 22 2014 0 671 521052 4815725 269 40
16:00:42 4/9/2008 4 9 2008 16 634 521491 4815726 268 40
6:00:54 12/11/2010 12 11 2010 6 647 520909 4815724 269 40
2:00:29 3/22/2010 3 22 2010 2 657 521469 4815726 268 40
4:00:53 2/18/2013 2 18 2013 4 665 520862 4815724 269 40
12:00:55 4/15/2012 4 15 2012 12 672 520340 4815723 271 40
22:00:42 3/29/2009 3 29 2009 22 637 521444 4815726 268 40
0:00:42 2/20/2011 2 20 2011 0 653 521068 4815725 269 40
4:00:54 3/22/2010 3 22 2010 4 657 521470 4815727 268 40
4:00:54 2/6/2013 2 6 2013 4 671 521239 4815726 268 40
18:00:47 3/3/2011 3 3 2011 18 647 521076 4815725 269 40
23:59:55 3/5/2013 3 5 2013 23 641 521311 4815726 268 40
0:00:56 3/27/2011 3 27 2011 0 650 521531 4815727 268 40
8:00:54 3/19/2014 3 19 2014 8 679 521057 4815726 269 40
18:00:53 1/13/2013 1 13 2013 18 675 521117 4815726 269 40
8:01:49 2/14/2011 2 14 2011 8 653 520784 4815725 270 40
14:00:48 4/8/2008 4 8 2008 14 634 521513 4815727 268 40
0:00:56 3/30/2009 3 30 2009 0 637 521448 4815727 268 40
14:00:47 4/9/2012 4 9 2012 14 657 520083 4815723 271 40
22:00:24 12/30/2010 12 30 2010 22 654 520695 4815725 270 40
18:48:24 1/17/2013 1 17 2013 18 641 519499 4815722 273 40
16:00:38 4/9/2010 4 9 2010 16 652 520902 4815726 269 40
2:01:54 1/25/2012 1 25 2012 2 641 519614 4815722 272 40
16:00:48 3/29/2012 3 29 2012 16 679 521099 4815727 269 40
4:00:53 12/8/2010 12 8 2010 4 646 521531 4815729 268 40
0:01:11 2/6/2013 2 6 2013 0 671 521249 4815728 268 40
12:00:43 4/7/2010 4 7 2010 12 801 520768 4815727 270 40
4:00:55 2/23/2011 2 23 2011 4 641 520841 4815727 269 40
6:00:55 12/8/2010 12 8 2010 6 646 521530 4815729 268 40
6:00:54 3/22/2010 3 22 2010 6 657 521471 4815729 268 40
16:00:55 1/13/2013 1 13 2013 16 675 521115 4815728 269 40
22:00:44 4/11/2008 4 11 2008 22 634 521462 4815729 268 40
20:00:50 3/30/2014 3 30 2014 20 917 521248 4815728 268 40
17:43:18 1/31/2013 1 31 2013 17 641 520283 4815725 271 40
10:00:56 1/24/2009 1 24 2009 10 634 519726 4815724 272 40
4:00:54 12/11/2010 12 11 2010 4 647 520913 4815728 269 40
18:00:53 3/29/2010 3 29 2010 18 655 521977 4815731 267 40
2:01:13 5/7/2008 5 7 2008 2 634 521640 4815730 267 40
4:00:53 12/31/2010 12 31 2010 4 653 520782 4815727 270 40
22:00:57 1/5/2011 1 5 2011 22 655 519442 4815724 265 40
18:01:48 1/5/2011 1 5 2011 18 655 519467 4815724 265 40
10:00:54 4/18/2009 4 18 2009 10 639 519937 4815725 272 40
14:00:50 2/20/2010 2 20 2010 14 641 520765 4815728 270 40
0:00:41 12/31/2010 12 31 2010 0 654 520689 4815728 270 40
6:00:39 2/23/2011 2 23 2011 6 641 520839 4815728 269 40
2:00:54 2/11/2013 2 11 2013 2 657 520689 4815729 270 40
8:00:33 2/2/2013 2 2 2013 8 671 521033 4815730 269 40
18:00:49 2/3/2009 2 3 2009 18 635 520396 4815728 271 40
18:00:54 12/4/2010 12 4 2010 18 650 520360 4815728 271 40
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0:01:11 12/18/2010 12 18 2010 0 646 521428 4815732 268 40
6:00:48 3/22/2010 3 22 2010 6 639 521457 4815732 268 40
8:00:42 1/28/2013 1 28 2013 8 658 519778 4815727 264 40
20:00:53 2/11/2014 2 11 2014 20 671 520572 4815729 270 40
4:00:44 2/16/2013 2 16 2013 4 658 521238 4815731 268 40
22:00:53 3/30/2014 3 30 2014 22 917 521416 4815732 268 40
22:01:48 3/4/2011 3 4 2011 22 654 521326 4815732 268 40
18:00:54 3/24/2011 3 24 2011 18 641 521201 4815732 269 40
0:01:12 3/31/2014 3 31 2014 0 917 521436 4815733 268 40
2:00:54 4/7/2010 4 7 2010 2 654 521513 4815733 268 40
16:01:24 3/7/2014 3 7 2014 16 909 520878 4815731 269 40
18:00:53 3/23/2011 3 23 2011 18 647 520920 4815731 269 40
0:00:49 4/12/2008 4 12 2008 0 634 521451 4815733 268 40
0:00:48 1/23/2013 1 23 2013 0 665 520074 4815729 263 40
8:00:58 1/23/2013 1 23 2013 8 665 520069 4815729 263 40
6:00:56 4/15/2010 4 15 2010 6 646 521571 4815734 268 40
4:00:54 4/7/2010 4 7 2010 4 654 521509 4815734 268 40
8:00:55 12/31/2010 12 31 2010 8 653 520781 4815732 270 40
18:00:42 2/10/2014 2 10 2014 18 671 520960 4815732 269 40
0:00:55 1/13/2013 1 13 2013 0 675 521635 4815735 267 40
17:40:41 2/28/2013 2 28 2013 17 641 520879 4815732 269 40
8:00:47 3/18/2009 3 18 2009 8 639 520727 4815732 270 40
22:00:35 3/26/2011 3 26 2011 22 650 521534 4815734 268 40
22:00:41 1/22/2013 1 22 2013 22 665 520066 4815730 263 40
10:01:05 1/14/2013 1 14 2013 10 675 521108 4815733 269 40
2:00:31 12/17/2012 12 17 2012 2 674 521503 4815734 268 40
12:43:53 4/3/2014 4 3 2014 12 657 520211 4815731 263 40
14:00:54 1/22/2013 1 22 2013 14 665 520350 4815731 271 40
6:00:41 1/28/2013 1 28 2013 6 658 519769 4815729 264 40
12:00:55 1/16/2013 1 16 2013 12 675 520745 4815732 270 40
16:00:55 2/24/2014 2 24 2014 16 916 521193 4815734 269 40
20:00:56 1/22/2013 1 22 2013 20 665 520062 4815731 263 40
12:00:54 1/14/2013 1 14 2013 12 675 521109 4815734 269 40
12:01:12 1/13/2013 1 13 2013 12 675 521117 4815734 269 40
14:00:59 3/22/2012 3 22 2012 14 673 520470 4815732 262 40
14:00:56 4/9/2008 4 9 2008 14 634 521299 4815735 268 40
4:00:54 3/22/2010 3 22 2010 4 639 521455 4815736 268 40
6:00:53 1/23/2013 1 23 2013 6 665 520069 4815731 263 40
14:00:54 1/10/2011 1 10 2011 14 653 520795 4815734 270 40
2:00:28 1/17/2010 1 17 2010 2 647 519385 4815730 265 40
2:00:48 1/23/2013 1 23 2013 2 665 520068 4815732 263 40
23:01:44 12/21/2012 12 21 2012 23 641 519801 4815731 264 40
4:00:37 4/1/2011 4 1 2011 4 666 521794 4815738 267 40
14:00:48 2/10/2013 2 10 2013 14 671 521159 4815736 269 40
6:00:54 4/11/2013 4 11 2013 6 679 521395 4815737 268 40
18:00:47 1/18/2012 1 18 2012 18 658 520182 4815733 263 40
0:00:42 3/20/2009 3 20 2009 0 641 521156 4815736 269 40
4:00:29 12/31/2010 12 31 2010 4 654 520698 4815735 262 40
4:01:12 1/23/2013 1 23 2013 4 665 520070 4815733 263 40
6:00:40 1/25/2013 1 25 2013 6 663 521427 4815737 268 40
18:00:30 3/30/2009       3       30      2009    18      639     520778  4815735 270     40
16:00:48        1/25/2010       1       25      2010    16      646     520768  4815735 262     40
18:00:47        4/9/2009        4       9       2009    18      641     521146  4815737 269     40
2:00:54 3/19/2009       3       19      2009    2       635     521505  4815738 268     40
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18:01:05        2/16/2011       2       16      2011    18      647     521189  4815737 269     40
18:00:36        3/13/2011       3       13      2011    18      641     521154  4815737 269     40
14:00:23        1/13/2013       1       13      2013    14      675     521112  4815737 269     40
4:00:26 1/6/2011        1       6       2011    4       655     519662  4815733 264     40
18:00:24        3/20/2014       3       20      2014    18      679     521103  4815737 269     40
6:00:25 1/6/2011        1       6       2011    6       655     519663  4815733 264     40
16:00:41        4/8/2008        4       8       2008    16      634     521380  4815739 268     40
0:00:54 3/22/2010       3       22      2010    0       655     521716  4815740 267     40
23:37:56        12/30/2012      12      30      2012    23      641     519713  4815734 264     40
22:00:49        4/25/2008       4       25      2008    22      636     520796  4815737 262     40
8:00:54 1/25/2013       1       25      2013    8       663     521426  4815739 268     40
18:00:48        3/4/2011        3       4       2011    18      647     521271  4815739 268     40
18:00:24        3/23/2011       3       23      2011    18      653     520874  4815738 261     40
12:00:47        1/11/2011       1       11      2011    12      653     520857  4815738 261     40
16:00:24        3/21/2009       3       21      2009    16      641     520240  4815736 263     40
20:02:03        3/21/2013       3       21      2013    20      677     521465  4815740 268     40
10:01:02        1/16/2013       1       16      2013    10      675     520749  4815738 262     40
18:00:50        3/2/2012        3       2       2012    18      641     521006  4815739 261     40
16:00:14        3/12/2011       3       12      2011    16      657     520218  4815737 263     40
18:00:31        2/2/2010        2       2       2010    18      641     520861  4815739 261     40
14:00:42        2/9/2011        2       9       2011    14      653     521030  4815739 261     40
0:00:57 3/30/2009       3       30      2009    0       639     521415  4815741 268     40
18:00:53        3/29/2009       3       29      2009    18      639     521415  4815741 268     40
14:00:44        4/10/2010       4       10      2010    14      653     520206  4815737 263     40
16:01:24        2/8/2013        2       8       2013    16      671     520525  4815738 262     40
18:00:44        4/9/2008        4       9       2008    18      634     521496  4815741 268     40
14:00:55        1/25/2010       1       25      2010    14      646     520740  4815739 262     40
18:14:18        2/24/2014       2       24      2014    18      657     521354  4815741 268     40
0:00:42 2/20/2012       2       20      2012    0       657     520676  4815739 262     40
4:00:54 4/11/2013       4       11      2013    4       679     521397  4815742 268     40
2:00:53 2/3/2013        2       3       2013    2       657     519784  4815737 264     40
0:00:48 2/21/2013       2       21      2013    0       671     521263  4815742 268     40
18:00:21        4/25/2008       4       25      2008    18      636     520797  4815740 262     40
14:00:56        4/7/2010        4       7       2010    14      643     520742  4815740 262     40
20:00:42        4/18/2012       4       18      2012    20      658     521158  4815742 261     40
16:00:48        1/10/2011       1       10      2011    16      653     520828  4815741 261     40
22:00:53        12/28/2010      12      28      2010    22      655     519864  4815738 264     40
18:00:48        2/11/2013       2       11      2013    18      658     520519  4815740 262     40
4:00:30 3/30/2011       3       30      2011    4       665     521451  4815743 268     40
18:00:56        3/18/2009       3       18      2009    18      641     521403  4815743 268     40
22:00:48        2/20/2013       2       20      2013    22      671     521265  4815743 260     40
4:00:47 4/15/2010       4       15      2010    4       646     521557  4815744 268     40
18:00:27        2/28/2011       2       28      2011    18      657     521543  4815744 268     40
22:00:53        1/19/2013       1       19      2013    22      675     521109  4815743 261     40
2:00:55 1/6/2011        1       6       2011    2       655     519673  4815739 264     40
8:00:55 2/2/2010        2       2       2010    8       641     521290  4815744 260     40
16:00:48        2/14/2013       2       14      2013    16      671     520692  4815742 262     40
2:00:25 3/25/2009       3       25      2009    2       641     520859  4815742 261     40
14:01:05        1/14/2013       1       14      2013    14      675     521107  4815743 261     40
18:00:42        3/7/2012        3       7       2012    18      657     521512  4815745 268     40
0:01:17 12/11/2013      12      11      2013    0       908     520877  4815743 261     40
22:00:47        3/19/2009       3       19      2009    22      641     521159  4815744 261     40
2:00:36 12/31/2010      12      31      2010    2       653     520790  4815743 262     40
6:00:36 2/8/2011        2       8       2011    6       653     521030  4815744 261     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:55        4/12/2013       4       12      2013    10      671     520690  4815743 262     40
4:00:55 1/25/2013       1       25      2013    4       663     521429  4815745 260     40
18:00:19        3/16/2009       3       16      2009    18      641     521275  4815745 260     40
18:00:54        1/8/2010        1       8       2010    18      646     520490  4815742 262     40
18:00:24        2/2/2013        2       2       2013    18      658     519800  4815740 264     40
18:00:53        3/30/2010       3       30      2010    18      652     521719  4815746 267     40
2:00:49 3/18/2009       3       18      2009    2       639     520740  4815743 262     40
2:00:54 3/30/2011       3       30      2011    2       665     521449  4815746 260     40
22:00:50        2/10/2011       2       10      2011    22      647     521020  4815744 261     40
18:00:43        3/10/2009       3       10      2009    18      635     520937  4815745 261     40
2:00:53 4/15/2010       4       15      2010    2       646     521558  4815747 260     40
0:00:38 1/20/2013       1       20      2013    0       675     521113  4815745 261     40
12:00:40        4/7/2010        4       7       2010    12      643     520733  4815745 262     40
22:00:50        3/21/2013       3       21      2013    22      663     521515  4815747 260     40
0:00:37 3/22/2013       3       22      2013    0       663     521519  4815747 260     40
14:02:56        3/18/2009       3       18      2009    14      641     521076  4815746 261     40
0:00:44 1/25/2013       1       25      2013    0       663     521393  4815747 260     40
8:00:42 11/21/2011      11      21      2011    8       665     520245  4815744 263     40
14:00:54        1/16/2013       1       16      2013    14      675     520739  4815745 262     40
0:00:42 3/31/2012       3       31      2012    0       672     521090  4815747 261     40
22:00:48        2/10/2011       2       10      2011    22      653     521014  4815747 261     40
20:01:23        3/20/2014       3       20      2014    20      679     521314  4815748 260     40
18:00:55        2/5/2013        2       5       2013    18      665     521156  4815747 261     40
18:00:53        3/29/2008       3       29      2008    18      631     521664  4815749 259     40
16:00:53        12/4/2010       12      4       2010    16      654     520259  4815745 263     40
16:00:53        12/4/2010       12      4       2010    16      653     520251  4815745 263     40
18:00:54        2/13/2011       2       13      2011    18      653     520858  4815747 261     40
2:00:54 1/18/2013       1       18      2013    2       657     519377  4815742 265     40
16:00:43        3/4/2011        3       4       2011    16      654     521195  4815748 261     40
12:01:21        3/22/2012       3       22      2012    12      675     520395  4815746 263     40
17:28:54        2/25/2013       2       25      2013    17      641     521029  4815748 261     40
18:00:48        2/10/2013       2       10      2013    18      657     520834  4815747 261     40
2:00:35 2/11/2013       2       11      2013    2       671     521182  4815748 261     40
2:00:48 12/18/2010      12      18      2010    2       646     521419  4815749 260     40
12:01:23        3/22/2012       3       22      2012    12      673     520446  4815746 262     40
16:00:48        3/18/2009       3       18      2009    16      641     521145  4815748 261     40
18:00:56        3/10/2009       3       10      2009    18      635     520943  4815748 261     40
0:01:50 4/9/2010        4       9       2010    0       646     521392  4815749 260     40
10:00:42        4/14/2012       4       14      2012    10      657     520481  4815746 262     40
14:00:53        1/28/2013       1       28      2013    14      671     520304  4815746 263     40
18:00:49        2/19/2013       2       19      2013    18      657     520713  4815747 262     40
22:00:37        1/30/2013       1       30      2013    22      675     519753  4815745 264     40
8:00:43 1/15/2012       1       15      2012    8       658     521453  4815750 260     40
8:00:53 1/16/2013       1       16      2013    8       675     520739  4815748 262     40
17:32:24        2/26/2013       2       26      2013    17      641     520700  4815748 262     40
16:00:55        2/24/2014       2       24      2014    16      909     521228  4815749 260     40
6:00:48 3/20/2009       3       20      2009    6       641     521161  4815749 261     40
2:00:53 2/18/2011       2       18      2011    2       653     521559  4815751 260     40
18:00:43        1/28/2013       1       28      2013    18      657     519669  4815745 264     40
6:00:43 3/30/2011       3       30      2011    6       665     521452  4815750 260     40
2:00:53 2/12/2014       2       12      2014    2       671     520555  4815748 262     40
4:00:54 3/6/2011        3       6       2011    4       801     521357  4815750 260     40
22:00:23        2/18/2013       2       18      2013    22      658     519774  4815745 264     40
8:00:29 2/7/2013        2       7       2013    8       658     520849  4815749 261     40
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8:00:53 1/18/2013       1       18      2013    8       675     520723  4815748 262     40
4:00:48 3/23/2012       3       23      2012    4       663     520721  4815749 262     40
2:00:53 2/19/2013       2       19      2013    2       658     519773  4815746 264     40
6:01:16 1/18/2013       1       18      2013    6       675     520723  4815749 262     40
22:00:53        2/11/2014       2       11      2014    22      671     520557  4815748 262     40
18:00:55        3/31/2014       3       31      2014    18      917     521040  4815750 261     40
14:00:54        3/14/2013       3       14      2013    14      679     520374  4815748 263     40
4:00:53 2/12/2014       2       12      2014    4       671     520555  4815748 262     40
2:01:25 2/23/2011       2       23      2011    2       641     520826  4815749 261     40
18:00:44        3/17/2011       3       17      2011    18      653     520755  4815750 262     40
20:01:19        3/17/2013       3       17      2013    20      677     521404  4815752 260     40
16:01:12        2/23/2014       2       23      2014    16      914     520329  4815748 263     40
18:01:10        2/6/2013        2       6       2013    18      658     520964  4815750 261     40
18:00:55        3/19/2009       3       19      2009    18      641     521151  4815751 261     40
18:00:44        3/27/2008       3       27      2008    18      632     521335  4815752 260     40
8:00:47 12/8/2010       12      8       2010    8       646     521408  4815752 260     40
0:00:47 2/19/2013       2       19      2013    0       658     519772  4815747 264     40
18:00:53        2/25/2014       2       25      2014    18      671     520132  4815748 263     40
2:00:44 3/19/2009       3       19      2009    2       641     521362  4815752 260     40
2:00:58 12/5/2010       12      5       2010    2       641     521476  4815753 260     40
6:00:50 12/20/2010      12      20      2010    6       646     521278  4815752 260     40
18:03:18        2/21/2014       2       21      2014    18      657     521332  4815753 260     40
2:00:42 1/25/2013       1       25      2013    2       663     521417  4815753 260     40
16:00:48        2/21/2014       2       21      2014    16      671     520568  4815750 262     40
6:00:42 4/1/2011        4       1       2011    6       666     521797  4815754 259     40
2:00:53 3/31/2014       3       31      2014    2       917     521396  4815753 260     40
8:00:44 3/7/2010        3       7       2010    8       646     520854  4815751 261     40
16:00:42        1/24/2011       1       24      2011    16      655     520150  4815749 263     40
12:00:53        4/30/2011       4       30      2011    12      657     520730  4815751 262     40
4:00:53 3/21/2013       3       21      2013    4       663     521421  4815754 260     40
18:00:50        1/10/2010       1       10      2010    18      646     520882  4815752 261     40
2:01:12 3/24/2011       3       24      2011    2       653     521371  4815754 260     40
18:00:21        2/20/2011       2       20      2011    18      653     521101  4815753 261     40
16:00:47        3/24/2011       3       24      2011    16      641     520515  4815752 262     40
2:00:55 2/20/2011       2       20      2011    2       653     521358  4815754 260     40
18:00:54        12/30/2010      12      30      2010    18      657     521769  4815756 259     40
2:00:56 2/19/2010       2       19      2010    2       641     520462  4815752 262     40
16:00:25        3/20/2009       3       20      2009    16      641     520662  4815752 262     40
16:00:42        12/25/2010      12      25      2010    16      655     520124  4815751 263     40
18:45:25        2/16/2013       2       16      2013    18      641     521298  4815754 260     40
0:00:52 2/22/2014       2       22      2014    0       679     521622  4815756 259     40
0:01:10 2/11/2013       2       11      2013    0       671     521183  4815754 261     40
4:00:42 12/5/2010       12      5       2010    4       654     521576  4815756 260     40
12:02:53        12/12/2009      12      12      2009    12      648     520191  4815752 263     40
10:00:48        1/25/2010       1       25      2010    10      646     520733  4815753 262     40
6:14:55 3/9/2013        3       9       2013    6       641     520857  4815754 261     40
18:01:23        12/31/2011      12      31      2011    18      641     520818  4815754 261     40
18:00:57        3/4/2011        3       4       2011    18      654     521193  4815755 261     40
11:32:56        4/26/2013       4       26      2013    11      657     520516  4815753 262     40
4:00:45 3/20/2009       3       20      2009    4       641     521160  4815755 261     40
18:00:41        3/19/2009       3       19      2009    18      641     521073  4815755 261     40
6:00:47 4/28/2014       4       28      2014    6       907     521861  4815757 259     40
6:00:47 3/23/2012       3       23      2012    6       663     520720  4815754 262     40
14:00:53        3/20/2011       3       20      2011    14      657     520750  4815754 262     40
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18:00:53        1/29/2013       1       29      2013    18      657     519672  4815751 264     40
4:00:24 2/14/2014       2       14      2014    4       671     520573  4815754 262     40
22:00:48        2/21/2014       2       21      2014    22      914     520224  4815753 263     40
0:00:42 2/7/2011        2       7       2011    0       653     520125  4815753 263     40
16:00:53        3/10/2012       3       10      2012    16      657     520749  4815754 262     40
2:00:53 3/23/2012       3       23      2012    2       663     520720  4815754 262     40
22:00:53        3/29/2009       3       29      2009    22      641     521073  4815756 261     40
6:00:54 12/31/2010      12      31      2010    6       653     520825  4815755 261     40
2:00:42 4/6/2013        4       6       2013    2       658     522118  4815759 258     40
4:00:48 3/6/2014        3       6       2014    4       909     521346  4815757 260     40
22:00:47        3/4/2011        3       4       2011    22      647     521289  4815757 260     40
16:00:47        3/8/2014        3       8       2014    16      909     520378  4815754 263     40
18:00:53        3/7/2014        3       7       2014    18      909     521081  4815756 261     40
10:00:53        12/29/2010      12      29      2010    10      641     522131  4815760 258     40
12:00:53        3/28/2012       3       28      2012    12      679     520346  4815754 263     40
6:00:54 3/22/2010       3       22      2010    6       801     521546  4815758 260     40
18:00:54        3/2/2014        3       2       2014    18      914     520172  4815754 263     40
12:00:53        12/31/2010      12      31      2010    12      654     520728  4815756 262     40
12:00:48        4/23/2012       4       23      2012    12      657     520357  4815755 263     40
6:00:48 3/21/2013       3       21      2013    6       663     521421  4815758 260     40
18:01:08        2/24/2014       2       24      2014    18      671     521139  4815757 261     40
19:30:12        2/17/2014       2       17      2014    19      657     521302  4815758 260     40
14:00:54        4/12/2013       4       12      2013    14      671     520679  4815756 262     40
16:00:56        12/4/2010       12      4       2010    16      801     520253  4815755 263     40
0:00:47 4/15/2012       4       15      2012    0       657     521253  4815758 260     40
12:02:23        4/20/2012       4       20      2012    12      674     522478  4815762 257     40
22:00:54        4/28/2011       4       28      2011    22      665     521755  4815760 259     40
22:00:25        2/2/2010        2       2       2010    22      641     520858  4815757 261     40
18:01:23        1/18/2012       1       18      2012    18      641     520128  4815755 263     40
16:00:52        4/3/2009        4       3       2009    16      639     521286  4815759 260     40
22:00:53        4/18/2012       4       18      2012    22      671     521515  4815759 260     40
20:00:42        3/7/2014        3       7       2014    20      909     521238  4815759 260     40
22:00:56        11/23/2010      11      23      2010    22      643     521396  4815759 260     40
0:00:53 1/31/2013       1       31      2013    0       675     519747  4815754 264     40
8:00:21 1/25/2011       1       25      2011    8       655     520167  4815755 263     40
14:00:54        3/22/2012       3       22      2012    14      665     520414  4815756 262     40
22:01:23        11/23/2010      11      23      2010    22      650     521394  4815759 260     40
10:15:12        4/4/2013        4       4       2013    10      657     520455  4815756 262     40
17:59:18        2/4/2013        2       4       2013    17      641     521401  4815760 260     40
22:00:26        2/15/2013       2       15      2013    22      658     521187  4815759 261     40
16:00:50 2/25/2010 2 25 2010 16 641 520851 4815758 261 40
2:01:23 5/10/2011 5 10 2011 2 665 521421 4815760 260 40
6:00:20 1/9/2009 1 9 2009 6 633 521289 4815760 260 40
14:00:40 2/3/2011 2 3 2011 14 653 520742 4815758 262 40
4:00:55 2/11/2013 2 11 2013 4 671 521179 4815759 261 40
2:00:47 12/31/2010 12 31 2010 2 655 520747 4815758 262 40
0:00:39 3/30/2009 3 30 2009 0 641 521072 4815759 261 40
0:00:17 2/12/2014 2 12 2014 0 671 520556 4815757 262 40
8:00:54 1/9/2009 1 9 2009 8 633 521293 4815760 260 40
18:00:55 1/24/2011 1 24 2011 18 655 520167 4815756 263 40
7:16:53 1/16/2014 1 16 2014 7 657 521246 4815760 260 40
14:00:24 4/6/2008 4 6 2008 14 636 521506 4815761 260 40
10:00:44 3/18/2010 3 18 2010 10 657 520749 4815758 262 40
16:00:54 2/8/2013 2 8 2013 16 658 520087 4815756 263 40
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2:00:56 2/14/2014 2 14 2014 2 671 520577 4815758 262 40
2:01:50 3/12/2010 3 12 2010 2 646 521455 4815761 260 40
16:00:53 2/23/2014 2 23 2014 16 916 520419 4815757 262 40
18:00:56 2/21/2014 2 21 2014 18 914 520204 4815757 263 40
0:00:54 3/18/2013 3 18 2013 0 677 521507 4815761 260 40
10:00:49 5/1/2011 5 1 2011 10 657 520664 4815759 262 40
14:00:54 4/12/2009 4 12 2009 14 634 520611 4815758 262 40
4:53:25 4/15/2013 4 15 2013 4 657 521373 4815761 260 40
16:00:47 3/20/2011 3 20 2011 16 657 520758 4815759 262 40
14:00:53 3/24/2012 3 24 2012 14 675 520383 4815758 263 40
14:00:53 1/11/2012 1 11 2012 14 657 520369 4815758 263 40
10:00:55 12/12/2009 12 12 2009 10 648 520181 4815758 263 40
20:00:42 1/19/2013 1 19 2013 20 675 521106 4815761 261 40
8:00:47 1/24/2009 1 24 2009 8 634 519717 4815757 264 40
14:00:37 1/29/2011 1 29 2011 14 653 521097 4815761 261 40
16:00:55 2/1/2013 2 1 2013 16 675 520842 4815760 261 40
2:00:53 1/25/2011 1 25 2011 2 655 520169 4815758 263 40
18:00:48 4/13/2010 4 13 2010 18 653 521477 4815763 260 40
6:00:25 1/25/2011 1 25 2011 6 655 520168 4815759 263 40
16:00:54 2/10/2013 2 10 2013 16 671 521178 4815762 261 40
12:00:31 4/12/2009 4 12 2009 12 634 520609 4815760 262 40
16:00:53 1/9/2011 1 9 2011 16 653 521131 4815762 261 40
18:00:52 2/15/2013 2 15 2013 18 671 521180 4815762 261 40
16:00:44 3/26/2009 3 26 2009 16 643 520852 4815761 261 40
18:00:56 2/22/2014 2 22 2014 18 916 520336 4815760 263 40
14:00:52 3/22/2012 3 22 2012 14 674 520406 4815760 263 40
14:00:53 1/22/2013 1 22 2013 14 663 520691 4815761 262 40
6:01:26 1/24/2009 1 24 2009 6 634 519719 4815758 264 40
8:00:47 12/31/2010 12 31 2010 8 654 520700 4815761 262 40
2:00:47 12/25/2011 12 25 2011 2 657 520512 4815760 262 40
16:00:48 4/12/2009 4 12 2009 16 634 520614 4815761 262 40
16:00:56 1/29/2011 1 29 2011 16 653 521091 4815762 261 40
12:00:40 4/21/2010 4 21 2010 12 656 520420 4815760 262 40
16:00:48 12/24/2011 12 24 2011 16 657 520437 4815760 262 40
10:01:23 1/11/2009 1 11 2009 10 637 522389 4815767 258 40
2:01:11 4/6/2014 4 6 2014 2 679 521411 4815764 260 40
20:00:40 2/21/2014 2 21 2014 20 914 520246 4815760 263 40
8:01:00 2/11/2013 2 11 2013 8 671 521181 4815763 261 40
23:21:24 4/22/2013 4 22 2013 23 657 521517 4815764 260 40
16:00:41 4/20/2012 4 20 2012 16 672 522265 4815767 258 40
22:00:51 3/23/2011 3 23 2011 22 653 521838 4815766 259 40
10:00:41 1/13/2013 1 13 2013 10 675 521359 4815764 260 40
8:00:23 1/21/2012 1 21 2012 8 658 520142 4815761 263 40
6:00:54 2/11/2013 2 11 2013 6 671 521169 4815764 261 40
2:00:54 12/18/2009 12 18 2009 2 646 521432 4815765 260 40
0:00:54 3/31/2012 3 31 2012 0 665 521376 4815765 260 40
23:25:55 12/27/2012 12 27 2012 23 641 520160 4815761 263 40
18:00:41 1/25/2010 1 25 2010 18 646 521089 4815764 261 40
18:00:53 12/11/2010 12 11 2010 18 647 521078 4815764 261 40
8:00:55 1/10/2011 1 10 2011 8 653 521132 4815764 261 40
4:00:54 3/22/2010 3 22 2010 4 801 521541 4815766 260 40
18:00:20 4/10/2011 4 10 2011 18 641 521109 4815764 261 40
0:00:19 2/10/2009 2 10 2009 0 634 520504 4815762 262 40
1:28:52 4/16/2014 4 16 2014 1 657 521375 4815765 260 40
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4:00:56 1/25/2011 1 25 2011 4 655 520168 4815762 263 40
14:00:48 3/22/2012 3 22 2012 14 675 520386 4815762 263 40
8:00:54 12/20/2010 12 20 2010 8 646 521288 4815765 260 40
6:00:53 3/6/2014 3 6 2014 6 909 521339 4815765 260 40
0:00:52 1/30/2013 1 30 2013 0 658 519745 4815760 264 40
22:00:54 3/27/2013 3 27 2013 22 677 521507 4815766 260 40
12:00:54 5/1/2011 5 1 2011 12 657 520537 4815763 262 40
16:01:12 3/20/2011 3 20 2011 16 647 520827 4815764 261 40
2:00:54 3/20/2009 3 20 2009 2 641 521167 4815765 261 40
20:00:49 2/15/2013 2 15 2013 20 671 521179 4815766 261 40
2:00:53 3/22/2010 3 22 2010 2 801 521541 4815767 260 40
8:00:56 4/9/2010 4 9 2010 8 647 521338 4815766 260 40
2:00:42 12/7/2013 12 7 2013 2 908 520873 4815765 261 40
14:00:50 4/12/2010 4 12 2010 14 656 520748 4815765 262 40
2:00:42 4/9/2010 4 9 2010 2 652 521757 4815768 259 40
18:00:48 1/24/2011 1 24 2011 18 655 520165 4815763 263 40
4:01:11 11/30/2012 11 30 2012 4 675 521579 4815767 260 40
20:00:54 2/7/2013 2 7 2013 20 671 520524 4815764 262 40
18:00:55 1/18/2012 1 18 2012 18 665 520251 4815763 263 40
18:00:08 3/29/2012 3 29 2012 18 679 521490 4815767 260 40
12:00:47 4/12/2010 4 12 2010 12 656 520748 4815765 262 40
6:00:24 1/9/2009 1 9 2009 6 632 521208 4815767 261 40
6:00:44 3/25/2011 3 25 2011 6 653 521400 4815767 260 40
4:00:53 2/10/2009 2 10 2009 4 634 520469 4815764 262 40
8:00:23 3/19/2013 3 19 2013 8 658 521163 4815767 261 40
4:00:45 2/19/2013 2 19 2013 4 658 519794 4815763 264 40
8:00:53 3/26/2012 3 26 2012 8 665 520846 4815766 261 40
12:00:42 4/14/2012 4 14 2012 12 672 520325 4815765 263 40
0:00:55 2/16/2013 2 16 2013 0 671 521180 4815767 261 40
4:00:26 1/11/2010 1 11 2010 4 646 521355 4815768 260 40
14:00:47 1/29/2012 1 29 2012 14 657 520012 4815764 263 40
6:00:53 12/31/2010 12 31 2010 6 654 520701 4815766 262 40
16:00:47 1/22/2013 1 22 2013 16 665 520292 4815765 263 40
18:00:33 2/11/2009 2 11 2009 18 635 520876 4815767 261 40
0:00:43 2/2/2013 2 2 2013 0 658 521099 4815767 261 40
6:00:56 2/8/2013 2 8 2013 6 671 520527 4815766 262 40
6:00:53 4/30/2010 4 30 2010 6 640 521168 4815768 261 40
14:00:53 3/20/2011 3 20 2011 14 647 520829 4815767 261 40
22:00:54 3/17/2013 3 17 2013 22 677 521453 4815769 260 40
16:00:56 1/22/2013 1 22 2013 16 671 520330 4815765 263 40
4:00:54 3/18/2010 3 18 2010 4 656 521451 4815769 260 40
8:00:54 1/26/2011 1 26 2011 8 653 520636 4815767 262 40
6:00:40 1/21/2012 1 21 2012 6 658 520140 4815765 263 40
4:00:56 1/9/2009 1 9 2009 4 632 521206 4815769 261 40
22:00:43 2/1/2013 2 1 2013 22 658 521099 4815768 261 40
22:00:41 2/15/2013 2 15 2013 22 671 521179 4815769 261 40
10:00:53 12/31/2010 12 31 2010 10 654 520734 4815768 262 40
16:00:42 2/3/2011 2 3 2011 16 653 520746 4815768 262 40
2:00:56 2/8/2013 2 8 2013 2 671 520524 4815767 262 40
18:00:47 2/27/2009 2 27 2009 18 634 520550 4815768 262 40
2:00:54 4/15/2013 4 15 2013 2 671 521380 4815771 260 40
4:00:53 1/29/2009 1 29 2009 4 634 520550 4815768 262 40
18:00:07 4/5/2009 4 5 2009 18 641 521462 4815771 260 40
18:00:53 1/26/2011 1 26 2011 18 653 519944 4815766 264 40
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14:00:47 4/14/2012 4 14 2012 14 672 520322 4815768 263 40
18:00:25 3/18/2009 3 18 2009 18 641 521406 4815771 260 40
4:00:54 12/18/2010 12 18 2010 4 646 521454 4815771 260 40
6:00:56 12/18/2010 12 18 2010 6 646 521454 4815771 260 40
18:00:54 1/28/2009 1 28 2009 18 634 520546 4815769 262 40
14:01:07 1/3/2011 1 3 2011 14 641 520546 4815769 262 40
6:00:53 4/9/2009 4 9 2009 6 641 521359 4815771 260 40
0:00:53 3/24/2011 3 24 2011 0 653 521399 4815771 260 40
18:00:52 1/31/2013 1 31 2013 18 671 520307 4815768 263 40
0:00:47 3/14/2013 3 14 2013 0 677 521510 4815772 260 40
0:03:02 3/22/2010 3 22 2010 0 801 521537 4815773 260 40
12:00:43 4/15/2010 4 15 2010 12 657 520556 4815770 262 40
20:00:42 3/31/2014 3 31 2014 20 917 521157 4815772 261 40
0:00:41 1/25/2011 1 25 2011 0 655 520170 4815769 263 40
0:00:47 2/8/2013 2 8 2013 0 671 520525 4815770 262 40
6:00:54 4/9/2009 4 9 2009 6 639 521356 4815772 260 40
22:00:48 1/31/2011 1 31 2011 22 653 519948 4815768 264 40
4:00:42 4/9/2009 4 9 2009 4 639 521356 4815773 260 40
12:00:54 4/12/2013 4 12 2013 12 671 520679 4815771 262 40
4:00:41 3/19/2011 3 19 2011 4 659 521419 4815773 260 40
18:01:26 2/23/2012 2 23 2012 18 641 519783 4815768 264 40
4:50:53 12/19/2012 12 19 2012 4 641 520753 4815771 262 40
20:00:53 3/6/2014 3 6 2014 20 909 521112 4815772 261 40
22:00:49 2/7/2013 2 7 2013 22 671 520529 4815771 262 40
18:00:54 3/29/2012 3 29 2012 18 677 521453 4815774 260 40
18:00:43 3/29/2012 3 29 2012 18 674 521518 4815774 260 40
20:01:12 3/17/2013 3 17 2013 20 679 521740 4815775 259 40
14:01:17 11/23/2010 11 23 2010 14 643 522450 4815778 257 40
6:00:54 3/22/2010 3 22 2010 6 656 521450 4815774 260 40
22:01:54 12/11/2010 12 11 2010 22 647 521083 4815773 261 40
4:00:55 4/9/2009 4 9 2009 4 641 521360 4815774 260 40
22:00:47 1/28/2009 1 28 2009 22 634 520547 4815772 262 40
18:00:53 1/22/2011 1 22 2011 18 653 520305 4815771 263 40
14:00:53 11/28/2013 11 28 2013 14 914 521620 4815775 259 40
18:00:49 2/22/2014 2 22 2014 18 679 520436 4815772 262 40
14:00:42 4/23/2012 4 23 2012 14 657 520369 4815772 263 40
0:00:54 1/29/2009 1 29 2009 0 634 520547 4815772 262 40
0:00:54 1/29/2009 1 29 2009 0 635 520573 4815773 262 40
10:58:44 4/16/2013 4 16 2013 10 657 521157 4815774 261 40
18:00:55 1/22/2011 1 22 2011 18 653 520305 4815772 263 40
6:00:54 2/10/2009 2 10 2009 6 634 520468 4815773 262 40
6:22:55 2/11/2013 2 11 2013 6 641 521148 4815775 261 40
18:01:53 1/22/2013 1 22 2013 18 665 520137 4815772 263 40
16:01:19 11/23/2010 11 23 2010 16 643 522439 4815780 257 40
2:00:50 12/31/2010 12 31 2010 2 654 520690 4815774 262 40
6:00:24 3/19/2011 3 19 2011 6 659 521425 4815777 260 40
16:00:27 1/17/2012 1 17 2012 16 658 520242 4815773 263 40
6:00:49 3/16/2013 3 16 2013 6 677 521228 4815776 260 40
12:01:00 4/22/2013 4 22 2013 12 679 520410 4815774 262 40
14:00:21 1/22/2013 1 22 2013 14 671 520328 4815774 263 40
14:00:22 4/14/2012 4 14 2012 14 657 520429 4815774 262 40
16:01:57 4/24/2012 4 24 2012 16 657 522496 4815781 257 40
16:00:45 2/23/2014 2 23 2014 16 679 520398 4815774 263 40
0:01:12 4/9/2010 4 9 2010 0 643 521420 4815778 260 40
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18:01:11 2/7/2013 2 7 2013 18 658 520553 4815775 262 40
0:00:27 3/24/2011 3 24 2011 0 641 521240 4815777 260 40
4:00:33 1/27/2011 1 27 2011 4 653 519940 4815773 264 40
0:00:41 2/16/2013 2 16 2013 0 658 521195 4815777 261 40
0:00:24 1/11/2010 1 11 2010 0 646 521354 4815778 260 40
18:00:41 1/26/2011 1 26 2011 18 653 519940 4815774 264 40
6:00:48 1/29/2009 1 29 2009 6 634 520549 4815775 262 40
22:00:47 4/8/2010 4 8 2010 22 643 521420 4815778 260 40
20:00:48 3/18/2013 3 18 2013 20 663 521178 4815778 261 40
8:00:34 3/30/2014 3 30 2014 8 679 520733 4815777 262 40
18:00:39 1/3/2010 1 3 2010 18 647 519991 4815774 264 40
18:00:51 12/16/2010 12 16 2010 18 650 521163 4815778 261 40
18:00:55 1/20/2011 1 20 2011 18 653 520768 4815777 262 40
14:00:41 4/6/2008 4 6 2008 14 631 521538 4815779 260 40
10:00:53 3/31/2014 3 31 2014 10 679 520721 4815777 262 40
12:01:23 4/24/2012 4 24 2012 12 657 522503 4815783 257 40
22:00:52 3/23/2011 3 23 2011 22 641 521249 4815779 260 40
4:00:48 4/6/2014 4 6 2014 4 679 521430 4815779 260 40
2:00:54 1/23/2013 1 23 2013 2 663 521105 4815778 261 40
6:00:22 1/19/2011 1 19 2011 6 654 520307 4815776 263 40
18:00:47 2/10/2013 2 10 2013 18 671 521283 4815779 260 40
0:00:24 1/27/2011 1 27 2011 0 653 519960 4815775 264 40
12:00:41 3/25/2012 3 25 2012 12 658 520336 4815776 263 40
2:00:33 3/23/2011 3 23 2011 2 641 521428 4815780 260 40
2:00:48 2/10/2009 2 10 2009 2 634 520492 4815777 262 40
12:00:21 4/17/2008 4 17 2008 12 632 520726 4815778 262 40
10:00:44 4/17/2008 4 17 2008 10 632 520726 4815778 262 40
10:00:55 3/18/2010 3 18 2010 10 656 520690 4815778 262 40
18:00:23 4/11/2008 4 11 2008 18 634 521344 4815780 260 40
18:00:54 3/11/2011 3 11 2011 18 647 521222 4815780 260 40
4:00:53 2/24/2012 2 24 2012 4 665 519960 4815776 264 40
14:00:54 3/25/2012 3 25 2012 14 657 520499 4815778 262 40
18:00:48 5/5/2009 5 5 2009 18 639 521145 4815780 261 40
20:00:53 2/6/2013 2 6 2013 20 665 520578 4815779 262 40
23:48:26 2/1/2013 2 1 2013 23 641 521199 4815780 261 40
18:00:27 2/3/2009 2 3 2009 18 634 520551 4815779 262 40
16:00:53 1/8/2012 1 8 2012 16 657 520148 4815778 263 40
22:00:48 1/26/2011 1 26 2011 22 653 519957 4815777 264 40
8:00:53 3/24/2012 3 24 2012 8 665 520287 4815778 263 40
18:00:47 4/1/2009 4 1 2009 18 639 521410 4815782 260 40
4:00:53 1/17/2010 1 17 2010 4 647 519396 4815776 265 40
22:00:53 1/22/2011 1 22 2011 22 653 520305 4815778 263 40
20:00:54 2/9/2013 2 9 2013 20 671 520350 4815779 263 40
18:00:42 3/26/2009 3 26 2009 18 641 521165 4815781 261 40
18:00:27 1/31/2011 1 31 2011 18 653 519945 4815778 264 40
2:00:11 1/29/2009 1 29 2009 2 634 520524 4815779 262 40
4:01:12 3/22/2010 3 22 2010 4 647 521545 4815783 260 40
18:00:48 2/9/2009 2 9 2009 18 634 520487 4815780 262 40
2:00:53 2/24/2012 2 24 2012 2 665 519949 4815778 264 40
0:00:53 2/24/2012 2 24 2012 0 665 519952 4815778 264 40
2:00:48 3/24/2011 3 24 2011 2 647 521166 4815782 261 40
8:00:53 1/23/2013 1 23 2013 8 663 521120 4815782 261 40
12:01:18 11/23/2010 11 23 2010 12 643 522447 4815786 257 40
6:00:54 4/6/2014 4 6 2014 6 679 521421 4815783 260 40
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4:00:41 2/8/2013 2 8 2013 4 671 520529 4815780 262 40
18:07:54 3/7/2013 3 7 2013 18 641 521251 4815782 260 40
22:00:38 2/10/2013 2 10 2013 22 671 521263 4815783 260 40
4:00:53 3/24/2011 3 24 2011 4 653 521337 4815783 260 40
6:00:48 1/17/2010 1 17 2010 6 647 519396 4815777 265 40
18:00:45 2/19/2011 2 19 2011 18 653 521249 4815783 260 40
8:00:21 12/26/2011 12 26 2011 8 658 521199 4815783 261 40
10:00:12 4/12/2010 4 12 2010 10 657 520654 4815781 262 40
22:00:36 2/9/2013 2 9 2013 22 671 520356 4815780 263 40
16:01:40 1/16/2013 1 16 2013 16 675 520655 4815781 262 40
14:00:42 1/8/2012 1 8 2012 14 657 520151 4815780 263 40
20:00:55 3/21/2013 3 21 2013 20 663 521290 4815783 260 40
0:01:11 3/21/2014 3 21 2014 0 679 521373 4815784 260 40
16:00:35 1/29/2012 1 29 2012 16 657 519994 4815780 264 40
18:00:42 4/4/2008 4 4 2008 18 637 521535 4815784 260 40
14:01:18 1/11/2009 1 11 2009 14 637 522385 4815787 258 40
14:01:55 4/24/2012 4 24 2012 14 657 522497 4815788 257 40
2:00:21 2/11/2013 2 11 2013 2 658 521197 4815784 261 40
2:00:56 1/31/2013 1 31 2013 2 675 519781 4815779 264 40
18:00:43 2/14/2013 2 14 2013 18 658 520555 4815782 262 40
22:00:47 2/19/2013 2 19 2013 22 671 520535 4815782 262 40
18:00:25 4/17/2009 4 17 2009 18 639 520143 4815781 263 40
22:01:24 2/9/2009 2 9 2009 22 634 520488 4815782 262 40
0:00:53 2/4/2009 2 4 2009 0 634 520488 4815782 262 40
12:00:53 4/14/2012 4 14 2012 12 657 520448 4815783 262 40
4:00:54 12/5/2010 12 5 2010 4 650 521681 4815787 259 40
6:00:54 4/12/2009 4 12 2009 6 634 521563 4815787 260 40
2:00:55 3/31/2012 3 31 2012 2 671 521521 4815787 260 40
18:01:11 2/22/2014 2 22 2014 18 909 520325 4815783 263 40
6:01:00 1/23/2013 1 23 2013 6 663 521114 4815785 261 40
0:00:53 3/22/2010 3 22 2010 0 647 521544 4815787 260 40
20:00:42 4/1/2013 4 1 2013 20 658 522199 4815789 258 40
2:00:53 3/22/2010 3 22 2010 2 647 521545 4815787 260 40
8:00:54 11/21/2010 11 21 2010 8 639 520129 4815783 263 40
20:00:54 2/19/2013 2 19 2013 20 671 520526 4815784 262 40
18:00:53 4/3/2009 4 3 2009 18 647 521404 4815787 260 40
4:00:49 2/16/2013 2 16 2013 4 671 521201 4815786 261 40
18:00:53 2/20/2011 2 20 2011 18 647 521241 4815786 260 40
14:00:54 2/24/2014 2 24 2014 14 916 520942 4815785 261 40
22:00:53 3/23/2011 3 23 2011 22 647 521165 4815786 261 40
18:00:48 4/11/2008 4 11 2008 18 634 521078 4815786 261 40
4:00:54 1/23/2013 1 23 2013 4 663 521118 4815786 261 40
22:00:44 2/23/2012 2 23 2012 22 665 519958 4815783 264 40
16:00:42 2/3/2009 2 3 2009 16 634 520577 4815785 262 40
20:00:54 2/23/2012 2 23 2012 20 665 519960 4815783 264 40
18:00:54 4/1/2009 4 1 2009 18 639 521406 4815788 260 40
20:00:54 1/31/2013 1 31 2013 20 675 520452 4815785 262 40
18:00:31 4/14/2011 4 14 2011 18 647 521117 4815787 261 40
18:01:12 3/23/2011 3 23 2011 18 647 521157 4815788 261 40
12:00:47 4/9/2012 4 9 2012 12 665 520359 4815785 263 40
4:00:54 4/12/2009 4 12 2009 4 634 521562 4815789 260 40
22:00:54 1/31/2013 1 31 2013 22 675 520436 4815786 262 40
0:01:12 3/22/2010 3 22 2010 0 656 521438 4815790 260 40
16:00:35 2/5/2009 2 5 2009 16 634 520420 4815787 262 40
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18:00:56 2/5/2009 2 5 2009 18 634 520402 4815787 263 40
18:00:25 1/28/2009 1 28 2009 18 635 520561 4815788 262 40
16:00:53 1/27/2011 1 27 2011 16 653 521100 4815789 261 40
18:00:44 2/4/2013 2 4 2013 18 658 521238 4815790 260 40
20:00:54 2/10/2013 2 10 2013 20 671 521275 4815790 260 40
17:25:12 12/27/2012 12 27 2012 17 641 520211 4815787 263 40
0:00:54 3/24/2011 3 24 2011 0 647 521165 4815790 261 40
2:00:41 2/16/2013 2 16 2013 2 671 521200 4815790 261 40
18:00:54 1/16/2013 1 16 2013 18 675 520672 4815789 262 40
18:00:50 2/2/2013 2 2 2013 18 657 519774 4815786 264 40
4:00:43 1/31/2013 1 31 2013 4 675 519785 4815786 264 40
14:00:21 4/30/2011 4 30 2011 14 657 520703 4815789 262 40
18:00:53 12/17/2009 12 17 2009 18 646 521458 4815792 260 40
8:00:53 1/31/2013 1 31 2013 8 675 519787 4815787 264 40
0:00:41 3/14/2013 3 14 2013 0 658 521461 4815792 260 40
22:00:47 3/4/2011 3 4 2011 22 655 521278 4815792 260 40
0:00:48 1/23/2013 1 23 2013 0 663 521095 4815791 261 40
2:00:54 4/8/2013 4 8 2013 2 671 521280 4815792 260 40
18:00:53 2/23/2014 2 23 2014 18 671 520500 4815789 262 40
16:00:54 1/28/2013 1 28 2013 16 671 520173 4815789 263 40
2:00:53 3/22/2010 3 22 2010 2 656 521442 4815793 260 40
18:00:54 11/23/2010 11 23 2010 18 643 521917 4815795 259 40
18:00:47 3/29/2009 3 29 2009 18 641 521144 4815792 261 40
10:00:51 4/9/2012 4 9 2012 10 665 520374 4815790 263 40
23:29:47 2/25/2013 2 25 2013 23 641 521089 4815792 261 40
17:47:42 2/1/2013 2 1 2013 17 641 521159 4815793 261 40
6:00:49 2/20/2013 2 20 2013 6 671 520387 4815790 263 40
18:00:54 4/3/2009 4 3 2009 18 639 521476 4815794 260 40
4:00:54 1/25/2010 1 25 2010 4 647 521350 4815794 260 40
2:00:55 3/31/2014 3 31 2014 2 679 521373 4815794 260 40
18:00:47 1/23/2011 1 23 2011 18 653 520626 4815792 262 40
22:00:42 1/28/2009 1 28 2009 22 635 520558 4815791 262 40
22:00:41 3/27/2013 3 27 2013 22 658 521360 4815794 260 40
16:00:41 4/17/2009 4 17 2009 16 639 520213 4815791 263 40
8:00:31 1/9/2009 1 9 2009 8 632 521172 4815794 261 40
6:01:00 1/31/2013 1 31 2013 6 675 519793 4815790 264 40
18:00:28 3/18/2011 3 18 2011 18 659 521379 4815795 260 40
12:00:45 4/24/2010 4 24 2010 12 643 520637 4815792 262 40
2:00:53 4/15/2012 4 15 2012 2 672 521541 4815795 260 40
22:01:52 3/31/2014 3 31 2014 22 679 521844 4815796 259 40
4:00:53 2/20/2013 2 20 2013 4 671 520385 4815792 263 40
8:00:54 4/9/2010 4 9 2010 8 656 521766 4815797 259 40
6:00:44 4/2/2012 4 2 2012 6 673 522055 4815798 258 40
22:00:45 2/4/2013 2 4 2013 22 658 521255 4815795 260 40
14:00:28 2/27/2009 2 27 2009 14 635 520499 4815793 262 40
22:00:42 2/5/2009 2 5 2009 22 634 520403 4815793 263 40
22:00:54 3/30/2012 3 30 2012 22 665 521366 4815796 260 40
2:01:52 2/20/2013 2 20 2013 2 671 520379 4815793 263 40
4:00:48 1/14/2010 1 14 2010 4 647 519404 4815790 265 40
12:00:55 1/11/2009 1 11 2009 12 637 522387 4815799 258 40
0:00:47 2/5/2013 2 5 2013 0 658 521253 4815796 260 40
2:00:45 1/29/2009 1 29 2009 2 635 520553 4815794 262 40
4:00:29 2/8/2013 2 8 2013 4 658 520522 4815794 262 40
10:00:55 4/12/2009 4 12 2009 10 634 520581 4815794 262 40
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16:00:47 2/14/2013 2 14 2013 16 658 520587 4815795 262 40
18:00:53 4/3/2009 4 3 2009 18 639 521560 4815798 260 40
16:00:53 12/17/2008 12 17 2008 16 633 522658 4815802 257 40
16:00:55 2/3/2013 2 3 2013 16 671 521253 4815798 260 40
22:00:53 4/1/2009 4 1 2009 22 643 521688 4815799 259 40
4:00:24 1/24/2009 1 24 2009 4 634 519742 4815793 264 40
18:00:49 1/20/2011 1 20 2011 18 653 520797 4815796 262 40
4:00:47 1/29/2009 1 29 2009 4 635 520554 4815796 262 40
6:00:41 2/11/2013 2 11 2013 6 658 521192 4815798 261 40
13:30:26 12/13/2013 12 13 2013 13 657 519853 4815794 264 40
2:00:49 2/8/2013 2 8 2013 2 658 520519 4815796 262 40
0:00:56 12/31/2010 12 31 2010 0 657 521903 4815800 259 40
10:00:57 3/18/2010 3 18 2010 10 647 520698 4815797 262 40
2:00:41 3/16/2009 3 16 2009 2 638 520521 4815796 262 40
18:00:56 4/10/2011 4 10 2011 18 647 521088 4815798 261 40
0:00:57 2/6/2009 2 6 2009 0 634 520429 4815796 262 40
8:00:55 1/25/2010 1 25 2010 8 646 521490 4815800 260 40
14:00:48 4/22/2013 4 22 2013 14 679 520477 4815797 262 40
18:00:54 3/11/2011 3 11 2011 18 654 521113 4815799 261 40
22:00:53 2/3/2009 2 3 2009 22 634 520484 4815797 262 40
2:00:50 1/11/2010 1 11 2010 2 646 521356 4815800 260 40
22:00:48 3/11/2011 3 11 2011 22 654 521111 4815799 261 40
2:00:17 2/16/2013 2 16 2013 2 658 521194 4815800 261 40
18:00:54 1/3/2014 1 3 2014 18 658 519708 4815795 264 40
14:01:23 4/18/2011 4 18 2011 14 657 520572 4815798 262 40
10:07:17 4/2/2013 4 2 2013 10 657 520556 4815798 262 40
14:00:41 4/17/2009 4 17 2009 14 639 520328 4815798 263 40
8:00:53 2/9/2010 2 9 2010 8 641 520120 4815797 263 40
8:00:54 4/2/2011 4 2 2011 8 663 520516 4815799 262 40
6:00:24 1/25/2010 1 25 2010 6 646 521482 4815802 260 40
0:00:47 3/12/2011 3 12 2011 0 654 521110 4815801 261 40
4:00:44 2/11/2013 2 11 2013 4 658 521189 4815801 261 40
17:13:12 2/21/2013 2 21 2013 17 641 521342 4815802 260 40
6:00:48 1/19/2011 1 19 2011 6 646 520452 4815799 262 40
22:00:47 12/30/2010 12 30 2010 22 657 521908 4815804 259 40
2:00:47 2/6/2009 2 6 2009 2 634 520428 4815799 262 40
6:01:15 1/29/2009 1 29 2009 6 635 520553 4815800 262 40
18:00:42 2/23/2014 2 23 2014 18 914 520328 4815799 263 40
2:00:42 2/5/2013 2 5 2013 2 658 521260 4815802 260 40
8:00:48 4/16/2009 4 16 2009 8 634 521129 4815802 261 40
8:00:48 3/24/2012 3 24 2012 8 658 520571 4815801 262 40
4:00:54 4/21/2009 4 21 2009 4 639 521393 4815803 260 40
0:00:47 2/8/2013 2 8 2013 0 658 520495 4815801 262 40
2:00:56 2/2/2013 2 2 2013 2 675 520962 4815802 261 40
4:00:57 4/15/2013 4 15 2013 4 671 521378 4815804 260 40
20:00:54 2/17/2013 2 17 2013 20 671 520611 4815802 262 40
0:00:27 1/22/2013 1 22 2013 0 665 521586 4815805 260 40
22:00:32 2/17/2013 2 17 2013 22 671 520614 4815802 262 40
6:00:23 3/12/2010 3 12 2010 6 646 521449 4815805 260 40
8:00:42 12/12/2010 12 12 2010 8 647 521090 4815804 261 40
18:00:41 2/21/2013 2 21 2013 18 658 521135 4815805 261 40
14:00:55 3/24/2012 3 24 2012 14 665 520297 4815802 263 40
4:00:53 3/22/2010 3 22 2010 4 656 521474 4815806 260 40
2:00:53 2/21/2013 2 21 2013 2 671 521237 4815805 260 40
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12:00:22 3/22/2012 3 22 2012 12 658 520628 4815803 262 40
18:00:53 12/30/2010 12 30 2010 18 655 520707 4815804 262 40
4:00:56 3/12/2010 3 12 2010 4 646 521449 4815806 260 40
18:00:49 3/30/2012 3 30 2012 18 672 521182 4815805 261 40
10:00:26 4/16/2009 4 16 2009 10 634 521109 4815805 261 40
6:01:04 1/14/2010 1 14 2010 6 647 519443 4815800 265 40
22:00:56 11/23/2010 11 23 2010 22 638 521222 4815806 260 40
0:01:17 4/11/2012 4 11 2012 0 665 521127 4815806 261 40
12:00:22 4/16/2010 4 16 2010 12 656 520399 4815804 263 40
0:00:48 4/9/2010 4 9 2010 0 801 521389 4815807 260 40
0:00:53 4/25/2012 4 25 2012 0 657 521456 4815807 260 40
6:00:48 3/19/2011 3 19 2011 6 647 521122 4815808 261 40
16:00:48 1/11/2012 1 11 2012 16 657 520352 4815805 263 40
0:00:30 3/23/2012 3 23 2012 0 663 521297 4815808 260 40
14:00:53 3/22/2012 3 22 2012 14 672 520483 4815806 262 40
0:01:11 2/18/2013 2 18 2013 0 671 520613 4815806 262 40
18:00:26 2/15/2013 2 15 2013 18 658 521107 4815808 261 40
16:07:56 4/2/2013 4 2 2013 16 657 520538 4815807 262 40
5:49:18 2/2/2013 2 2 2013 5 641 521193 4815809 261 40
18:00:12 2/11/2011 2 11 2011 18 653 520803 4815808 262 40
2:00:20 1/2/2012 1 2 2012 2 657 520336 4815806 263 40
22:00:23 2/10/2013 2 10 2013 22 658 521223 4815809 260 40
6:00:47 1/2/2012 1 2 2012 6 657 520339 4815807 263 40
18:01:47 3/23/2011 3 23 2011 18 653 521124 4815809 261 40
2:00:54 1/25/2010 1 25 2010 2 647 521353 4815810 260 40
8:00:41 2/11/2013 2 11 2013 8 658 521190 4815809 261 40
18:00:45 4/1/2009 4 1 2009 18 647 521298 4815810 260 40
12:00:26 4/18/2009 4 18 2009 12 634 520268 4815807 263 40
0:00:55 12/31/2010 12 31 2010 0 655 520708 4815808 262 40
0:00:41 3/18/2013 3 18 2013 0 658 521104 4815810 261 40
6:00:47 4/16/2013 4 16 2013 6 679 521353 4815810 260 40
22:00:54 1/16/2010 1 16 2010 22 646 519626 4815805 264 40
2:00:41 1/27/2011 1 27 2011 2 653 519900 4815806 264 40
14:00:47 4/9/2010 4 9 2010 14 647 520714 4815809 262 40
16:00:50 3/24/2011 3 24 2011 16 653 520545 4815808 262 40
14:00:23 3/22/2012 3 22 2012 14 658 520579 4815809 262 40
16:01:11 1/28/2013 1 28 2013 16 675 520086 4815807 263 40
2:00:47 3/18/2011 3 18 2011 2 659 521396 4815812 260 40
22:00:53 3/16/2013 3 16 2013 22 679 521420 4815812 260 40
8:00:28 12/18/2009 12 18 2009 8 646 521508 4815812 260 40
18:00:53 2/21/2013 2 21 2013 18 671 521249 4815812 260 40
20:00:53 2/14/2013 2 14 2013 20 671 521084 4815812 261 40
14:00:38 4/5/2009 4 5 2009 14 641 521123 4815812 261 40
10:00:54 3/6/2011 3 6 2011 10 653 520746 4815811 262 40
18:01:17 2/5/2009 2 5 2009 18 634 520400 4815810 263 40
20:00:47 2/7/2013 2 7 2013 20 658 520474 4815810 262 40
12:00:20 4/12/2010 4 12 2010 12 657 520548 4815811 262 40
22:00:56 12/1/2011 12 1 2011 22 655 521144 4815813 261 40
4:00:57 4/16/2013 4 16 2013 4 679 521354 4815814 260 40
18:00:55 2/17/2013 2 17 2013 18 671 520616 4815812 262 40
14:01:11 4/17/2013 4 17 2013 14 679 520633 4815812 262 40
12:00:19 3/24/2012 3 24 2012 12 665 520294 4815811 263 40
7:12:25 4/11/2014 4 11 2014 7 657 521340 4815814 260 40
14:00:42 12/17/2008 12 17 2008 14 633 522676 4815819 257 40
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14:00:54 4/18/2013 4 18 2013 14 679 520553 4815812 262 40
22:00:39 12/30/2010 12 30 2010 22 655 520709 4815813 262 40
20:00:53 2/9/2013 2 9 2013 20 658 519982 4815811 264 40
18:01:23 2/10/2010 2 10 2010 18 641 520196 4815811 263 40
12:00:54 4/18/2013 4 18 2013 12 679 520554 4815812 262 40
0:00:53 2/11/2013 2 11 2013 0 658 521224 4815815 260 40
18:00:48 3/30/2010 3 30 2010 18 657 521296 4815815 260 40
0:00:41 4/8/2012 4 8 2012 0 657 521352 4815815 260 40
0:22:17 2/11/2013 2 11 2013 0 641 521225 4815815 260 40
14:00:48 3/11/2009 3 11 2009 14 641 520596 4815813 262 40
4:01:13 11/23/2010 11 23 2010 4 639 521266 4815815 260 40
18:00:53 12/16/2010 12 16 2010 18 657 519952 4815812 264 40
6:00:55 12/12/2010 12 12 2010 6 647 521111 4815815 261 40
18:00:47 1/15/2011 1 15 2011 18 655 520451 4815813 262 40
0:01:17 2/10/2013 2 10 2013 0 658 519910 4815812 264 40
2:00:53 3/26/2011 3 26 2011 2 650 521393 4815817 260 40
22:00:38 2/14/2013 2 14 2013 22 671 521092 4815816 261 40
6:00:48 4/13/2009 4 13 2009 6 634 521462 4815817 260 40
18:01:12 2/17/2011 2 17 2011 18 653 521244 4815816 260 40
16:00:56 12/20/2010 12 20 2010 16 646 520748 4815815 262 40
2:00:43 1/7/2014 1 7 2014 2 658 519423 4815811 265 40
4:00:42 12/12/2010 12 12 2010 4 647 521101 4815816 261 40
18:00:54 2/17/2011 2 17 2011 18 641 520905 4815816 261 40
6:00:25 4/15/2013 4 15 2013 6 671 521379 4815817 260 40
18:00:49 1/16/2011 1 16 2011 18 655 520658 4815815 262 40
12:00:53 12/29/2010 12 29 2010 12 641 522201 4815820 258 40
22:00:30 2/9/2013 2 9 2013 22 658 519915 4815814 264 40
18:00:55 3/29/2009 3 29 2009 18 637 521529 4815819 260 40
16:00:23 4/18/2009 4 18 2009 16 634 520378 4815815 263 40
0:00:47 3/5/2011 3 5 2011 0 647 521397 4815818 260 40
2:00:50 2/16/2011 2 16 2011 2 653 521477 4815819 260 40
4:00:54 1/2/2012 1 2 2012 4 657 520337 4815815 263 40
4:00:49 2/20/2011 2 20 2011 4 653 521300 4815819 260 40
22:00:47 2/7/2013 2 7 2013 22 658 520479 4815816 262 40
2:00:54 4/8/2012 4 8 2012 2 657 521346 4815820 260 40
18:01:12 2/16/2014 2 16 2014 18 671 521275 4815819 260 40
22:00:52 2/12/2011 2 12 2011 22 647 520838 4815818 261 40
18:00:54 2/20/2013 2 20 2013 18 657 519970 4815816 264 40
22:00:34 3/20/2014 3 20 2014 22 679 521376 4815820 260 40
10:00:55 2/9/2010 2 9 2010 10 641 521220 4815820 260 40
10:00:18 4/15/2010 4 15 2010 10 657 520628 4815819 262 40
10:00:19 4/16/2009 4 16 2009 10 639 520530 4815819 262 40
18:00:42 2/14/2013 2 14 2013 18 671 520634 4815820 262 40
2:00:43 4/5/2009 4 5 2009 2 641 521228 4815822 260 40
18:00:36 3/31/2011 3 31 2011 18 801 521567 4815823 260 40
22:00:47 2/16/2014 2 16 2014 22 671 521141 4815821 261 40
18:00:47 5/6/2010 5 6 2010 18 646 522080 4815824 258 40
6:00:48 2/19/2013 2 19 2013 6 658 519895 4815818 264 40
0:00:53 2/15/2013 2 15 2013 0 671 521088 4815822 261 40
18:00:48 1/25/2011 1 25 2011 18 653 520666 4815820 262 40
8:00:32 2/6/2013 2 6 2013 8 658 521247 4815822 260 40
18:00:42 2/7/2009 2 7 2009 18 635 520641 4815820 262 40
0:00:33 2/13/2011 2 13 2011 0 647 520835 4815821 261 40
12:00:55 3/22/2012 3 22 2012 12 672 520582 4815820 262 40
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18:00:54 1/16/2011 1 16 2011 18 653 520621 4815820 262 40
12:00:50 3/25/2012 3 25 2012 12 672 520354 4815820 263 40
0:01:12 1/29/2013 1 29 2013 0 665 519881 4815819 264 40
18:00:54 4/24/2009 4 24 2009 18 639 521256 4815823 260 40
22:00:41 1/28/2013 1 28 2013 22 665 519879 4815819 264 40
18:01:23 2/6/2013 2 6 2013 18 671 520967 4815822 261 40
0:00:55 1/2/2012 1 2 2012 0 657 520333 4815820 263 40
4:00:53 3/19/2011 3 19 2011 4 647 521124 4815823 261 40
18:00:57 2/21/2014 2 21 2014 18 909 520986 4815823 261 40
22:00:54 2/6/2011 2 6 2011 22 653 520079 4815821 263 40
6:01:23 4/5/2009 4 5 2009 6 641 521222 4815824 260 40
4:01:11 4/5/2009 4 5 2009 4 641 521226 4815825 260 40
4:00:57 3/16/2013 3 16 2013 4 679 521486 4815826 260 40
18:00:53 2/12/2011 2 12 2011 18 647 520834 4815824 261 40
22:00:54 4/15/2008 4 15 2008 22 634 521230 4815825 260 40
8:00:38 4/5/2008 4 5 2008 8 636 521233 4815825 260 40
20:00:49 2/28/2014 2 28 2014 20 914 521361 4815826 260 40
16:00:51 3/24/2011 3 24 2011 16 657 520549 4815823 262 40
12:00:55 4/16/2009 4 16 2009 12 639 520533 4815824 262 40
16:00:54 4/16/2009 4 16 2009 16 639 520383 4815824 263 40
0:00:41 3/18/2011 3 18 2011 0 659 521393 4815827 260 40
0:00:24 3/19/2011 3 19 2011 0 647 521125 4815826 261 40
22:00:48 4/9/2010 4 9 2010 22 646 521510 4815828 260 40
0:00:53 1/26/2011 1 26 2011 0 653 520661 4815825 262 40
22:00:46 3/17/2013 3 17 2013 22 658 521110 4815827 261 40
22:00:50 2/10/2014 2 10 2014 22 671 520941 4815826 261 40
20:00:55 1/28/2013 1 28 2013 20 665 519878 4815823 264 40
6:01:16 12/13/2009 12 13 2009 6 644 522486 4815831 257 40
18:01:15 4/1/2009 4 1 2009 18 647 521279 4815828 260 40
18:00:48 1/12/2013 1 12 2013 18 657 519897 4815824 264 40
2:00:47 3/19/2011 3 19 2011 2 647 521131 4815828 261 40
16:00:54 4/20/2012 4 20 2012 16 674 522124 4815831 258 40
22:00:48 1/23/2011 1 23 2011 22 653 520661 4815826 262 40
6:00:41 3/31/2012 3 31 2012 6 671 521500 4815829 260 40
22:00:53 3/30/2012 3 30 2012 22 673 521461 4815829 260 40
6:00:27 1/26/2013 1 26 2013 6 663 521228 4815829 260 40
4:00:54 3/28/2010 3 28 2010 4 657 521434 4815829 260 40
0:01:55 3/28/2013 3 28 2013 0 677 521778 4815831 259 40
0:00:30 4/16/2008 4 16 2008 0 634 521225 4815829 260 40
0:00:54 3/5/2011 3 5 2011 0 657 521276 4815829 260 40
6:01:03 2/2/2013 2 2 2013 6 675 520861 4815829 261 40
14:00:54 3/24/2012 3 24 2012 14 663 520309 4815827 263 40
18:00:49 2/10/2011 2 10 2011 18 653 521032 4815830 261 40
0:00:47 3/5/2011 3 5 2011 0 654 521445 4815831 260 40
22:00:47 2/10/2014 2 10 2014 22 914 520852 4815829 261 40
22:00:24 1/25/2011 1 25 2011 22 653 520658 4815829 262 40
6:00:42 3/28/2010 3 28 2010 6 657 521436 4815832 260 40
0:00:53 2/20/2013 2 20 2013 0 671 520541 4815829 262 40
18:00:48 4/15/2008 4 15 2008 18 634 521417 4815832 260 40
20:00:47 2/5/2013 2 5 2013 20 665 521287 4815832 260 40
2:00:50 2/20/2014 2 20 2014 2 671 520972 4815832 261 40
0:00:48 3/5/2011 3 5 2011 0 655 521229 4815833 260 40
22:00:42 1/1/2012 1 1 2012 22 657 520335 4815830 263 40
20:00:50 2/10/2014 2 10 2014 20 671 520940 4815832 261 40
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2:00:55 12/12/2010 12 12 2010 2 647 521113 4815833 261 40
22:00:45 2/23/2013 2 23 2013 22 671 521166 4815833 261 40
10:03:03 12/4/2013 12 4 2013 10 914 521342 4815834 260 40
14:00:42 4/18/2009 4 18 2009 14 634 520277 4815831 263 40
20:00:53 3/16/2013 3 16 2013 20 679 521392 4815834 260 40
18:00:56 1/16/2012 1 16 2012 18 657 519908 4815830 264 40
19:33:44 2/18/2014 2 18 2014 19 657 520853 4815833 261 40
2:00:54 2/29/2012 2 29 2012 2 657 520865 4815833 261 40
14:01:13 3/29/2012 3 29 2012 14 679 520594 4815832 262 40
20:00:42 2/10/2014 2 10 2014 20 914 520857 4815833 261 40
10:00:31 4/17/2009 4 17 2009 10 639 520409 4815832 262 40
22:00:53 1/31/2013 1 31 2013 22 671 520336 4815832 263 40
7:18:13 4/13/2014 4 13 2014 7 657 521244 4815835 260 40
4:00:54 3/31/2012 3 31 2012 4 671 521496 4815836 260 40
0:00:25 2/20/2014 2 20 2014 0 671 520967 4815834 261 40
8:00:41 4/7/2010 4 7 2010 8 643 521125 4815835 261 40
2:00:53 5/6/2009 5 6 2009 2 646 521487 4815836 260 40
18:01:04 3/5/2011 3 5 2011 18 655 520510 4815833 262 40
18:00:54 2/11/2011 2 11 2011 18 647 520877 4815834 261 40
2:00:53 2/11/2014 2 11 2014 2 671 520946 4815835 261 40
20:00:54 3/31/2014 3 31 2014 20 679 521485 4815836 260 40
22:00:53 2/19/2014 2 19 2014 22 671 520971 4815835 261 40
16:00:55 1/31/2011 1 31 2011 16 653 519995 4815832 264 40
4:00:41 3/24/2011 3 24 2011 4 647 521121 4815835 261 40
0:00:24 4/15/2012 4 15 2012 0 672 521283 4815836 260 40
12:00:43 4/15/2010 4 15 2010 12 656 520555 4815834 262 40
0:00:48 2/24/2013 2 24 2013 0 671 521167 4815836 261 40
22:00:54 2/5/2013 2 5 2013 22 665 521262 4815836 260 40
6:00:42 3/24/2011 3 24 2011 6 647 521126 4815836 261 40
22:00:14 2/5/2013 2 5 2013 22 658 521239 4815836 260 40
4:00:53 1/26/2013 1 26 2013 4 663 521254 4815836 260 40
6:01:15 2/2/2010 2 2 2010 6 641 521335 4815837 260 40
0:00:26 2/29/2012 2 29 2012 0 657 520867 4815835 261 40
6:00:54 2/11/2014 2 11 2014 6 671 520941 4815836 261 40
16:00:55 1/15/2011 1 15 2011 16 655 521029 4815836 261 40
18:01:23 2/18/2011 2 18 2011 18 641 521288 4815837 260 40
22:00:49 3/11/2011 3 11 2011 22 647 521258 4815837 260 40
4:00:56 3/2/2012 3 2 2012 4 657 520861 4815836 261 40
4:00:49 1/24/2009 1 24 2009 4 635 519843 4815833 264 40
10:00:51 4/15/2010 4 15 2010 10 643 520588 4815835 262 40
8:00:24 12/18/2010 12 18 2010 8 646 521402 4815838 260 40
4:00:53 2/11/2014 2 11 2014 4 671 520942 4815837 261 40
18:00:33 2/6/2011 2 6 2011 18 653 520099 4815834 263 40
16:00:57 2/16/2014 2 16 2014 16 914 521293 4815838 260 40
18:00:54 2/17/2011 2 17 2011 18 641 521254 4815838 260 40
6:00:24 3/2/2012 3 2 2012 6 657 520871 4815837 261 40
18:11:05 2/7/2013 2 7 2013 18 641 520507 4815836 262 40
22:00:20 2/2/2013 2 2 2013 22 658 519899 4815834 264 40
8:00:43 12/24/2011 12 24 2011 8 657 521442 4815839 260 40
14:00:56 3/9/2012 3 9 2012 14 657 520514 4815836 262 40
0:01:23 12/12/2010 12 12 2010 0 647 521113 4815838 261 40
10:00:41 3/6/2011 3 6 2011 10 641 520761 4815837 262 40
0:00:54 3/5/2011 3 5 2011 0 641 521441 4815840 260 40
18:00:41 2/18/2011 2 18 2011 18 647 521233 4815839 260 40
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2:01:51 2/11/2014 2 11 2014 2 914 520861 4815838 261 40
20:00:52 2/19/2014 2 19 2014 20 671 520979 4815838 261 40
20:01:24 3/30/2014 3 30 2014 20 679 521499 4815840 260 40
0:00:42 3/28/2013 3 28 2013 0 658 521530 4815840 260 40
0:01:11 4/2/2012 4 2 2012 0 672 521542 4815840 260 40
18:00:56 11/23/2010 11 23 2010 18 650 522019 4815842 258 40
12:00:43 3/25/2012 3 25 2012 12 673 520372 4815837 263 40
4:00:56 2/16/2011 2 16 2011 4 653 520870 4815839 261 40
20:00:41 2/15/2012 2 15 2012 20 657 520531 4815838 262 40
6:01:23 4/1/2014 4 1 2014 6 679 521347 4815841 260 40
6:00:48 4/19/2009 4 19 2009 6 634 521247 4815841 260 40
0:00:56 2/6/2013 2 6 2013 0 665 521259 4815841 260 40
3:00:44 4/8/2010 4 8 2010 3 801 521617 4815843 259 40
12:00:33 4/18/2009 4 18 2009 12 639 520024 4815838 263 40
20:00:54 2/28/2012 2 28 2012 20 657 520868 4815840 261 40
0:00:43 1/11/2011 1 11 2011 0 653 521003 4815841 261 40
2:00:41 1/10/2011 1 10 2011 2 653 521119 4815841 261 40
16:01:11 4/21/2013 4 21 2013 16 677 521413 4815842 260 40
8:00:44 2/8/2011 2 8 2011 8 653 520879 4815841 261 40
18:00:53 3/30/2010 3 30 2010 18 654 522447 4815846 257 40
12:00:43 4/17/2009 4 17 2009 12 639 520406 4815839 263 40
2:00:48 1/20/2012 1 20 2012 2 665 521668 4815843 259 40
2:00:25 2/6/2013 2 6 2013 2 665 521267 4815842 260 40
14:00:40 4/16/2009 4 16 2009 14 639 520404 4815840 263 40
20:01:08 3/12/2012 3 12 2012 20 663 521243 4815842 260 40
0:00:20 2/11/2014 2 11 2014 0 671 520941 4815842 261 40
6:00:43 4/8/2010 4 8 2010 6 801 521613 4815844 259 40
5:56:43 3/5/2013 3 5 2013 5 641 520829 4815842 261 40
8:00:42 1/17/2011 1 17 2011 8 655 520674 4815842 262 40
6:00:25 3/16/2013 3 16 2013 6 679 521439 4815844 260 40
18:00:48 3/11/2011 3 11 2011 18 647 521276 4815844 260 40
0:00:53 12/18/2009 12 18 2009 0 646 521402 4815844 260 40
22:00:48 2/28/2012 2 28 2012 22 657 520867 4815842 261 40
14:00:44 3/25/2012 3 25 2012 14 672 520345 4815841 263 40
18:00:53 2/11/2011 2 11 2011 18 653 520835 4815843 261 40
22:00:48 1/10/2011 1 10 2011 22 653 521010 4815843 261 40
23:06:47 2/19/2013 2 19 2013 23 641 520960 4815843 261 40
22:00:42 1/23/2009 1 23 2009 22 635 519860 4815840 264 40
0:00:50 2/3/2013 2 3 2013 0 658 519904 4815841 264 40
6:00:42 3/19/2013 3 19 2013 6 663 521349 4815845 260 40
18:00:47 4/20/2012 4 20 2012 18 674 522011 4815847 258 40
18:00:54 3/29/2012 3 29 2012 18 674 521692 4815847 259 40
2:00:17 2/3/2013 2 3 2013 2 658 519894 4815841 264 40
16:02:24 4/5/2009 4 5 2009 16 641 521393 4815846 260 40
14:00:11 1/3/2009 1 3 2009 14 635 520595 4815844 262 40
4:00:54 2/13/2011 2 13 2011 4 647 520854 4815845 261 40
0:00:41 2/11/2014 2 11 2014 0 914 520854 4815845 261 40
2:00:20 1/24/2009 1 24 2009 2 635 519853 4815842 264 40
4:01:12 2/6/2013 2 6 2013 4 665 521255 4815846 260 40
2:01:06 4/16/2013 4 16 2013 2 679 521341 4815847 260 40
22:01:18 4/15/2011 4 15 2011 22 647 521500 4815848 260 40
18:00:43 1/17/2012 1 17 2012 18 657 519979 4815843 264 40
18:00:53 1/17/2013 1 17 2013 18 658 519878 4815843 264 40
20:00:25 2/2/2013 2 2 2013 20 658 519884 4815843 264 40
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6:00:53 2/6/2013 2 6 2013 6 665 521253 4815847 260 40
18:00:48 2/23/2011 2 23 2011 18 641 520548 4815845 262 40
20:00:53 3/1/2012 3 1 2012 20 657 520766 4815846 262 40
10:00:44 2/8/2011 2 8 2011 10 653 520883 4815847 261 40
18:00:54 1/23/2009 1 23 2009 18 635 519857 4815844 264 40
18:00:55 3/8/2014 3 8 2014 18 909 520407 4815845 263 40
0:00:56 3/2/2012 3 2 2012 0 657 520769 4815847 262 40
18:00:44 2/10/2013 2 10 2013 18 658 520952 4815847 261 40
22:00:37 3/1/2012 3 1 2012 22 657 520767 4815847 262 40
4:00:44 2/13/2011 2 13 2011 4 653 520830 4815847 261 40
8:00:53 4/17/2009 4 17 2009 8 639 520320 4815846 263 40
18:01:54 1/11/2012 1 11 2012 18 641 520676 4815847 262 40
18:00:54 3/1/2012 3 1 2012 18 641 520784 4815848 262 40
6:01:12 2/13/2011 2 13 2011 6 647 520857 4815848 261 40
18:00:49 3/7/2011 3 7 2011 18 641 521329 4815850 260 40
2:00:56 1/17/2011 1 17 2011 2 655 520548 4815847 262 40
6:00:55 2/13/2011 2 13 2011 6 653 520831 4815848 261 40
18:00:53 2/21/2014 2 21 2014 18 671 520507 4815847 262 40
2:03:08 2/25/2011 2 25 2011 2 641 520507 4815848 262 40
0:00:56 1/24/2009 1 24 2009 0 635 519839 4815846 264 40
12:00:47 4/16/2010 4 16 2010 12 643 520379 4815847 263 40
6:00:27 2/16/2011 2 16 2011 6 653 520882 4815849 261 40
0:00:41 12/25/2011 12 25 2011 0 657 520369 4815848 263 40
8:00:47 2/13/2011 2 13 2011 8 653 520829 4815849 261 40
2:00:54 2/24/2012 2 24 2012 2 641 519867 4815846 264 40
4:00:56 1/10/2011 1 10 2011 4 653 521123 4815850 261 40
8:00:38 2/6/2013 2 6 2013 8 665 521250 4815851 260 40
4:00:31 2/21/2013 2 21 2013 4 658 520424 4815848 262 40
6:00:54 4/22/2011 4 22 2011 6 655 521626 4815852 259 40
18:00:54 2/5/2011 2 5 2011 18 653 520661 4815849 262 40
0:01:12 4/2/2012 4 2 2012 0 665 521368 4815852 260 40
6:00:54 2/1/2011 2 1 2011 6 653 520529 4815850 262 40
16:00:43 3/8/2012 3 8 2012 16 657 520800 4815851 262 40
8:00:48 1/24/2009 1 24 2009 8 635 519853 4815848 264 40
20:00:30 1/31/2013 1 31 2013 20 671 520313 4815849 263 40
8:00:48 2/13/2011 2 13 2011 8 647 520859 4815851 261 40
18:00:54 3/1/2012 3 1 2012 18 657 520769 4815851 262 40
6:00:41 1/10/2011 1 10 2011 6 653 521122 4815852 261 40
10:00:10 4/15/2010 4 15 2010 10 656 520569 4815851 262 40
14:00:54 1/4/2011 1 4 2011 14 650 520274 4815851 263 40
18:01:50 2/14/2013 2 14 2013 18 657 520553 4815852 262 40
14:00:53 3/25/2012 3 25 2012 14 673 520317 4815851 263 40
22:00:54 2/17/2011 2 17 2011 22 653 520871 4815853 261 40
18:00:53 1/15/2013 1 15 2013 18 657 519594 4815849 265 40
6:00:28 1/24/2009 1 24 2009 6 635 519856 4815850 264 40
5:42:41 3/1/2013 3 1 2013 5 641 520968 4815854 261 40
4:00:53 2/2/2010 2 2 2010 4 641 521341 4815855 260 40
17:53:25 1/3/2013 1 3 2013 17 641 520278 4815852 263 40
2:00:40 2/2/2010 2 2 2010 2 641 521345 4815855 260 40
22:00:55 4/1/2012 4 1 2012 22 665 521363 4815856 260 40
12:01:15 11/23/2010 11 23 2010 12 650 521762 4815857 259 40
18:01:49 2/17/2011 2 17 2011 18 653 520858 4815855 261 40
22:00:47 2/12/2011 2 12 2011 22 653 520813 4815855 261 40
8:00:56 3/28/2010 3 28 2010 8 657 521366 4815856 260 40
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18:00:53 2/12/2011 2 12 2011 18 653 520814 4815855 261 40
4:00:55 2/6/2013 2 6 2013 4 658 521242 4815856 260 40
2:00:20 2/6/2013 2 6 2013 2 658 521246 4815857 260 40
8:00:48 2/28/2012 2 28 2012 8 657 520852 4815856 261 40
18:00:43 3/27/2011 3 27 2011 18 664 521896 4815859 259 40
18:00:49 12/24/2011 12 24 2011 18 657 520351 4815855 263 40
18:00:14 2/27/2009 2 27 2009 18 635 520576 4815856 262 40
16:00:54 1/11/2009 1 11 2009 16 637 522457 4815862 257 40
0:00:53 2/18/2011 2 18 2011 0 641 520888 4815857 261 40
18:00:26 4/15/2009 4 15 2009 18 639 521405 4815858 260 40
22:00:54 2/17/2011 2 17 2011 22 647 520873 4815857 261 40
4:00:53 3/25/2012 3 25 2012 4 663 521390 4815859 260 40
6:00:49 12/5/2010 12 5 2010 6 641 521440 4815860 260 40
20:00:53 3/2/2012 3 2 2012 20 657 520918 4815859 261 40
20:00:55 4/1/2012 4 1 2012 20 657 521420 4815860 260 40
4:00:48 12/5/2010 12 5 2010 4 641 521437 4815860 260 40
0:00:54 3/3/2012 3 3 2012 0 657 520914 4815859 261 40
18:00:54 12/4/2010 12 4 2010 18 641 520417 4815858 262 40
22:00:41 3/2/2012 3 2 2012 22 657 520917 4815859 261 40
0:00:53 2/6/2013 2 6 2013 0 658 521245 4815860 260 40
22:00:54 2/17/2011 2 17 2011 22 641 520888 4815860 261 40
2:01:17 4/25/2012 4 25 2012 2 657 521405 4815861 260 40
6:09:44 3/8/2013 3 8 2013 6 641 520963 4815860 261 40
16:00:50 3/14/2009 3 14 2009 16 641 520783 4815860 262 40
2:00:47 4/8/2013 4 8 2013 2 658 521209 4815861 261 40
6:00:47 2/6/2013 2 6 2013 6 658 521251 4815861 260 40
0:00:54 2/18/2011 2 18 2011 0 647 520873 4815860 261 40
18:00:56 2/3/2009 2 3 2009 18 634 520580 4815860 262 40
2:00:47 12/3/2010 12 3 2010 2 639 519435 4815857 265 40
22:00:23 1/29/2013 1 29 2013 22 658 519872 4815858 264 40
2:00:23 3/2/2012 3 2 2012 2 657 520792 4815861 262 40
6:00:34 3/25/2012 3 25 2012 6 663 521387 4815863 260 40
2:00:50 2/8/2011 2 8 2011 2 653 520770 4815862 262 40
18:01:11 2/28/2012 2 28 2012 18 641 520960 4815864 261 40
20:00:53 2/4/2013 2 4 2013 20 658 521259 4815865 260 40
22:00:44 12/24/2011 12 24 2011 22 657 520343 4815862 263 40
17:31:24 1/28/2013 1 28 2013 17 641 519944 4815861 264 40
20:00:40 2/21/2014 2 21 2014 20 671 520469 4815863 262 40
2:00:41 2/2/2013 2 2 2013 2 658 521181 4815865 261 40
6:00:56 3/21/2014 3 21 2014 6 914 521365 4815866 260 40
6:01:17 2/28/2012 2 28 2012 6 657 520856 4815865 261 40
18:00:05 12/24/2011 12 24 2011 18 657 520337 4815864 263 40
20:00:49 2/5/2013 2 5 2013 20 658 521243 4815866 260 40
18:00:54 2/17/2011 2 17 2011 18 647 520868 4815865 261 40
10:01:12 4/16/2013 4 16 2013 10 679 521351 4815867 260 40
16:00:51 4/19/2011 4 19 2011 16 657 521286 4815867 260 40
18:00:41 2/10/2011 2 10 2011 18 653 521053 4815866 261 40
0:00:54 1/25/2010 1 25 2010 0 647 521349 4815867 260 40
18:01:24 2/24/2014 2 24 2014 18 914 521483 4815868 260 40
18:00:56 3/30/2010 3 30 2010 18 646 521633 4815868 259 40
22:00:48 2/21/2014 2 21 2014 22 671 520456 4815866 262 40
18:00:53 1/29/2011 1 29 2011 18 653 521160 4815868 261 40
18:01:12 1/22/2013 1 22 2013 18 657 519663 4815865 264 40
18:01:23 4/1/2012 4 1 2012 18 672 521384 4815870 260 40
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2:00:47 1/29/2013 1 29 2013 2 665 519856 4815865 264 40
0:00:15 2/18/2011 2 18 2011 0 653 520869 4815869 261 40
20:00:48 2/16/2014 2 16 2014 20 671 521138 4815870 261 40
2:00:48 5/6/2008 5 6 2008 2 634 522062 4815873 258 40
6:00:24 12/26/2011 12 26 2011 6 658 521266 4815871 260 40
18:00:53 2/23/2014 2 23 2014 18 679 520401 4815869 263 40
18:00:47 12/23/2011 12 23 2011 18 657 521411 4815872 260 40
2:00:55 2/2/2011 2 2 2011 2 653 521107 4815871 261 40
18:00:31 2/9/2011 2 9 2011 18 653 520774 4815870 262 40
2:00:54 2/28/2012 2 28 2012 2 641 520856 4815871 261 40
4:00:53 2/28/2012 2 28 2012 4 657 520851 4815871 261 40
6:00:47 2/16/2012 2 16 2012 6 657 520451 4815870 262 40
8:00:48 3/7/2010 3 7 2010 8 633 520793 4815872 262 40
0:00:43 2/16/2012 2 16 2012 0 657 520449 4815871 262 40
22:00:53 12/17/2009 12 17 2009 22 646 521425 4815874 260 40
2:00:42 1/25/2010 1 25 2010 2 646 521426 4815874 260 40
4:00:50 1/25/2010 1 25 2010 4 646 521424 4815875 260 40
10:00:54 1/19/2012 1 19 2012 10 658 520529 4815872 262 40
8:00:47 4/16/2013 4 16 2013 8 679 521358 4815875 260 40
18:00:25 12/22/2011 12 22 2011 18 657 520863 4815874 261 40
18:00:53 2/28/2009 2 28 2009 18 634 520698 4815874 262 40
0:00:38 1/17/2013 1 17 2013 0 658 520005 4815872 264 40
6:00:42 2/2/2011 2 2 2011 6 653 521108 4815876 261 40
2:01:00 2/16/2012 2 16 2012 2 657 520426 4815874 262 40
20:00:39 2/21/2014 2 21 2014 20 679 521336 4815877 260 40
2:00:26 1/24/2009 1 24 2009 2 634 519866 4815873 264 40
4:00:48 2/2/2011 2 2 2011 4 653 521106 4815877 261 40
6:00:54 4/21/2009 4 21 2009 6 639 521471 4815878 260 40
18:01:11 1/23/2009 1 23 2009 18 635 519851 4815874 264 40
18:00:46 2/26/2011 2 26 2011 18 641 521093 4815877 261 40
4:00:55 2/16/2012 2 16 2012 4 657 520449 4815876 262 40
2:01:57 3/3/2012 3 3 2012 2 657 520923 4815878 261 40
2:00:24 12/31/2010 12 31 2010 2 657 522067 4815881 258 40
8:00:43 2/16/2011 2 16 2011 8 653 520880 4815878 261 40
18:00:23 1/23/2012 1 23 2012 18 658 520251 4815876 263 40
5:07:26 2/20/2013 2 20 2013 5 641 520370 4815877 263 40
18:00:26      12/22/2011      12      22      2011    18      657     520863  4815878 261     40
2:00:55 3/3/2012        3       3       2012    2       641     520926  4815878 261     40
12:01:23        1/7/2014        1       7       2014    12      914     519680  4815875 264     40
20:00:53        3/30/2012       3       30      2012    20      665     521395  4815880 260     40
6:00:54 3/3/2012        3       3       2012    6       657     520925  4815879 261     40
4:00:25 3/31/2012       3       31      2012    4       681     521452  4815881 260     40
22:00:25        1/16/2013       1       16      2013    22      658     520012  4815876 263     40
0:00:26 1/24/2009       1       24      2009    0       634     519866  4815876 264     40
22:00:54        12/23/2011      12      23      2011    22      657     521407  4815881 260     40
20:00:42        2/10/2013       2       10      2013    20      658     521117  4815880 261     40
4:00:48 3/3/2012        3       3       2012    4       657     520923  4815880 261     40
12:00:47        4/15/2010       4       15      2010    12      643     520576  4815879 262     40
22:00:38        2/15/2012       2       15      2012    22      657     520459  4815879 262     40
2:00:55 12/24/2011      12      24      2011    2       657     521450  4815882 260     40
4:00:47 12/24/2011      12      24      2011    4       657     521436  4815882 260     40
0:00:53 1/18/2013       1       18      2013    0       675     520571  4815880 262     40
18:00:42        4/5/2013        4       5       2013    18      658     522492  4815886 257     40
22:00:41        1/22/2013       1       22      2013    22      658     519883  4815878 264     40
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6:00:53 2/20/2013       2       20      2013    6       665     520238  4815879 263     40
18:00:49        1/10/2011       1       10      2011    18      653     520902  4815881 261     40
18:00:18        4/24/2008       4       24      2008    18      636     522522  4815887 257     40
0:00:53 12/24/2011      12      24      2011    0       657     521423  4815884 260     40
2:00:48 3/31/2012       3       31      2012    2       681     521474  4815884 260     40
18:01:17        1/26/2012       1       26      2012    18      641     519935  4815880 264     40
18:00:48        3/26/2011       3       26      2011    18      650     521502  4815885 260     40
6:00:24 1/23/2013       1       23      2013    6       658     519868  4815880 264     40
0:00:54 1/23/2013       1       23      2013    0       658     519883  4815880 264     40
18:00:23        1/9/2011        1       9       2011    18      653     521034  4815884 261     40
4:00:25 2/3/2013        2       3       2013    4       658     519905  4815880 264     40
0:01:23 4/10/2010       4       10      2010    0       646     521793  4815886 259     40
22:02:27        12/31/2010      12      31      2010    22      653     521701  4815886 259     40
4:00:50 1/23/2013       1       23      2013    4       658     519871  4815881 264     40
4:00:12 4/25/2012       4       25      2012    4       657     521390  4815886 260     40
0:00:23 12/17/2010      12      17      2010    0       650     521429  4815887 260     40
4:00:44 2/14/2011       2       14      2011    4       647     520738  4815885 262     40
8:00:47 2/1/2011        2       1       2011    8       653     520521  4815884 262     40
6:00:41 3/31/2012       3       31      2012    6       681     521444  4815887 260     40
16:00:23        3/11/2009       3       11      2009    16      635     520667  4815885 262     40
8:00:57 3/3/2012        3       3       2012    8       657     520924  4815886 261     40
6:00:37 12/24/2011      12      24      2011    6       657     521420  4815887 260     40
4:00:46 3/21/2014       3       21      2014    4       914     521390  4815887 260     40
6:00:57 12/11/2010      12      11      2010    6       639     521727  4815889 259     40
8:00:23 1/23/2013       1       23      2013    8       658     519862  4815883 264     40
2:00:53 2/29/2012       2       29      2012    2       641     520924  4815887 261     40
4:00:47 1/17/2011       1       17      2011    4       655     520645  4815886 262 40
0:00:50 2/6/2011 2 6 2011 0 653 520693 4815886 262 40
2:00:31 1/23/2013 1 23 2013 2 658 519879 4815884 264 40
2:00:53 2/13/2011 2 13 2011 2 653 520763 4815887 262 40
0:00:53 2/2/2013 2 2 2013 0 671 521115 4815888 261 40
18:00:54 1/14/2014 1 14 2014 18 658 519899 4815885 264 40
18:00:21 3/29/2012 3 29 2012 18 677 521612 4815890 259 40
22:00:42 1/23/2012 1 23 2012 22 658 520042 4815886 263 40
6:00:58 1/17/2011 1 17 2011 6 655 520643 4815888 262 40
0:00:53 2/13/2011 2 13 2011 0 653 520818 4815889 261 40
20:00:50 1/22/2013 1 22 2013 20 658 519882 4815886 264 40
6:00:54 2/14/2011 2 14 2011 6 653 520761 4815889 262 40
10:00:56 12/31/2010 12 31 2010 10 655 520683 4815889 262 40
2:00:44 2/14/2011 2 14 2011 2 653 520762 4815890 262 40
22:00:54 4/3/2008 4 3 2008 22 631 521980 4815893 259 40
14:00:41 4/18/2009 4 18 2009 14 639 520037 4815888 263 40
22:00:53 2/1/2013 2 1 2013 22 671 521115 4815891 261 40
0:00:23 1/24/2012 1 24 2012 0 658 520043 4815888 263 40
12:00:41 1/24/2012 1 24 2012 12 658 520027 4815888 263 40
8:00:55 2/6/2011 2 6 2011 8 653 520671 4815891 262 40
22:01:11 2/21/2011 2 21 2011 22 641 520652 4815891 262 40
6:00:53 2/2/2013 2 2 2013 6 671 521138 4815892 261 40
16:00:48 1/27/2012 1 27 2012 16 657 520295 4815890 263 40
18:00:17 2/1/2011 2 1 2011 18 653 521114 4815893 261 40
10:00:26 1/24/2012 1 24 2012 10 658 520031 4815890 263 40
16:00:41 4/5/2008 4 5 2008 16 636 521894 4815896 259 40
22:00:50 12/16/2010 12 16 2010 22 650 521416 4815894 260 40
22:00:24 12/22/2011 12 22 2011 22 657 520866 4815893 261 40
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22:00:42 4/1/2013 4 1 2013 22 658 522102 4815897 258 40
18:00:55 2/10/2011 2 10 2011 18 647 521079 4815894 261 40
20:01:12 1/16/2013 1 16 2013 20 658 520002 4815891 264 40
4:00:54 2/21/2013 2 21 2013 4 665 520209 4815892 263 40
18:01:11 3/29/2009 3 29 2009 18 639 522188 4815898 258 40
18:00:48 2/24/2011 2 24 2011 18 641 520455 4815893 262 40
8:00:42 1/26/2012 1 26 2012 8 663 520806 4815894 262 40
2:00:53 4/8/2013 4 8 2013 2 679 521460 4815897 260 40
2:00:53 2/6/2011 2 6 2011 2 653 520692 4815895 262 40
6:00:51 1/26/2012 1 26 2012 6 663 520905 4815895 261 40
18:00:40 12/31/2010 12 31 2010 18 641 520324 4815894 263 40
0:00:54 2/14/2011 2 14 2011 0 647 520733 4815895 262 40
2:00:58 2/10/2011 2 10 2011 2 653 520688 4815895 262 40
12:00:22 12/31/2010 12 31 2010 12 655 520696 4815896 262 40
2:01:31 1/24/2012 1 24 2012 2 658 520044 4815894 263 40
0:00:49 2/9/2010 2 9 2010 0 641 519853 4815893 264 40
4:00:36 2/14/2011 2 14 2011 4 653 520764 4815896 262 40
0:00:37 2/2/2011 2 2 2011 0 653 521115 4815897 261 40
18:00:41 1/15/2012 1 15 2012 18 663 520991 4815897 261 40
6:00:21 2/22/2011 2 22 2011 6 641 520654 4815896 262 40
22:00:47 2/1/2011 2 1 2011 22 653 521112 4815898 261 40
22:00:48 2/24/2011 2 24 2011 22 641 520456 4815896 262 40
18:00:55 2/17/2011 2 17 2011 18 647 521248 4815899 260 40
2:00:43 4/1/2014 4 1 2014 2 679 521390 4815899 260 40
22:00:42 2/3/2011 2 3 2011 22 653 520879 4815898 261 40
18:00:53 1/23/2011 1 23 2011 18 655 520637 4815897 262 40
20:00:49 1/1/2012 1 1 2012 20 657 520362 4815896 263 40
0:00:56 2/22/2011 2 22 2011 0 641 520655 4815897 262 40
18:00:54 2/11/2011 2 11 2011 18 647 520874 4815898 261 40
14:00:53 1/7/2014 1 7 2014 14 914 519675 4815895 264 40
16:00:48 2/20/2013 2 20 2013 16 665 520147 4815897 263 40
4:00:26 2/2/2013 2 2 2013 4 671 521139 4815900 261 40
6:00:55 2/14/2011 2 14 2011 6 647 520739 4815899 262 40
18:00:47 1/23/2009 1 23 2009 18 634 519834 4815896 264 40
22:00:54 2/9/2011 2 9 2011 22 653 520681 4815899 262 40
6:00:49 1/24/2012 1 24 2012 6 658 520026 4815897 263 40
8:00:41 1/24/2012 1 24 2012 8 658 520027 4815897 263 40
4:00:20 1/24/2012 1 24 2012 4 658 520024 4815897 263 40
22:00:47 2/5/2011 2 5 2011 22 653 520693 4815899 262 40
18:00:54 3/30/2010 3 30 2010 18 801 522521 4815905 257 40
2:00:54 2/14/2011 2 14 2011 2 647 520731 4815900 262 40
2:00:48 3/9/2012 3 9 2012 2 657 520765 4815900 262 40
18:00:41 3/27/2011 3 27 2011 18 650 522193 4815905 258 40
4:00:32 3/9/2012 3 9 2012 4 657 520761 4815900 262 40
4:00:56 2/22/2011 2 22 2011 4 641 520657 4815900 262 40
18:00:47 3/6/2009 3 6 2009 18 635 520624 4815900 262 40
8:00:48 2/22/2011 2 22 2011 8 641 520663 4815900 262 40
4:00:52 4/1/2014 4 1 2014 4 679 521398 4815903 260 40
20:00:49 1/23/2012 1 23 2012 20 658 520047 4815899 263 40
5:02:56 2/19/2013 2 19 2013 5 641 520149 4815899 263 40
22:01:14 3/8/2012 3 8 2012 22 657 520764 4815901 262 40
20:00:54 3/17/2013 3 17 2013 20 658 521194 4815902 261 40
2:00:41 2/22/2011 2 22 2011 2 641 520655 4815901 262 40
4:00:42 2/2/2013 2 2 2013 4 675 520872 4815902 261 40
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18:00:48 12/16/2010 12 16 2010 18 650 521413 4815904 260 40
6:00:42 12/23/2011 12 23 2011 6 657 521441 4815904 260 40
22:00:47 1/24/2010 1 24 2010 22 647 521377 4815904 260 40
22:00:53 1/23/2011 1 23 2011 22 655 520640 4815902 262 40
18:00:47 4/20/2012 4 20 2012 18 672 522155 4815907 258 40
14:01:11 12/29/2010 12 29 2010 14 641 522293 4815907 258 40
4:00:23 2/8/2011 2 8 2011 4 653 520900 4815903 261 40
2:00:48 3/12/2009 3 12 2009 2 641 520418 4815902 262 40
18:00:42 4/1/2013 4 1 2013 18 658 522548 4815908 257 40
6:00:35 2/3/2013 2 3 2013 6 658 519940 4815901 264 40
6:00:47 2/6/2011 2 6 2011 6 653 520693 4815903 262 40
18:00:42 2/1/2013 2 1 2013 18 658 521020 4815904 261 40
22:00:53 1/23/2009 1 23 2009 22 634 519839 4815901 264 40
1:15:55 1/16/2014 1 16 2014 1 657 521335 4815905 260 40
18:00:39 1/11/2009 1 11 2009 18 637 522443 4815909 257 40
0:00:56 3/9/2012 3 9 2012 0 657 520763 4815904 262 40
8:00:53 4/19/2008 4 19 2008 8 632 520482 4815903 262 40
5:53:25 3/4/2013 3 4 2013 5 641 521132 4815905 261 40
18:00:51 2/24/2011 2 24 2011 18 641 520543 4815904 262 40
0:00:53 2/10/2011 2 10 2011 0 653 520686 4815904 262 40
22:00:53 12/20/2010 12 20 2010 22 641 521316 4815906 260 40
0:00:47 2/25/2011 2 25 2011 0 641 520461 4815903 262 40
18:00:11 3/6/2011 3 6 2011 18 647 520763 4815904 262 40
8:00:36 4/9/2010 4 9 2010 8 652 521865 4815908 259 40
18:00:51 2/8/2013 2 8 2013 18 665 520250 4815903 263 40
16:01:21 1/19/2013 1 19 2013 16 675 520708 4815904 262 40
2:00:20 2/9/2010 2 9 2010 2 641 519875 4815902 264 40
4:00:48 4/4/2009 4 4 2009 4 640 521278 4815906 260 40
20:00:47 2/26/2012 2 26 2012 20 657 520813 4815906 261 40
18:00:53 2/3/2011 2 3 2011 18 653 520883 4815906 261 40
2:01:11 4/1/2011 4 1 2011 2 654 521256 4815907 260 40
18:01:11 2/9/2011 2 9 2011 18 653 520681 4815906 262 40
6:02:44 4/7/2010 4 7 2010 6 654 521463 4815908 260 40
0:00:48 3/7/2012 3 7 2012 0 657 521000 4815907 261 40
6:01:24 12/5/2010 12 5 2010 6 650 521602 4815909 260 40
18:00:55 1/11/2012 1 11 2012 18 657 520157 4815904 263 40
22:00:54 2/26/2012 2 26 2012 22 657 520815 4815906 261 40
4:00:53 3/31/2012 3 31 2012 4 665 521486 4815908 260 40
14:00:26 3/25/2012 3 25 2012 14 658 520388 4815905 263 40
18:00:42 1/22/2013 1 22 2013 18 658 519968 4815904 264 40
2:00:37 2/4/2013 2 4 2013 2 658 520860 4815907 261 40
2:00:48 1/6/2014 1 6 2014 2 658 519517 4815903 265 40
22:00:36 3/6/2012 3 6 2012 22 657 521003 4815908 261 40
8:00:41 1/17/2010 1 17 2010 8 646 519781 4815904 264 40
6:12:55 2/8/2013 2 8 2013 6 641 520493 4815907 262 40
18:01:11 1/9/2011 1 9 2011 18 653 521045 4815908 261 40
6:00:47 2/4/2013 2 4 2013 6 658 520871 4815908 261 40
2:00:54 3/7/2012 3 7 2012 2 657 521003 4815908 261 40
2:00:43 1/5/2014 1 5 2014 2 658 519495 4815904 265 40
0:00:54 4/1/2014 4 1 2014 0 679 521393 4815909 260 40
16:00:55 3/20/2011 3 20 2011 16 641 521069 4815908 261 40
4:00:24 1/17/2013 1 17 2013 4 658 519955 4815905 264 40
0:00:55 4/21/2012 4 21 2012 0 672 522358 4815913 258 40
14:01:15 12/29/2010 12 29 2010 14 801 522245 4815912 258 40
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4:00:22 2/4/2013 2 4 2013 4 658 520875 4815908 261 40
22:00:56 4/7/2012 4 7 2012 22 657 521347 4815910 260 40
2:00:41 2/13/2011 2 13 2011 2 647 520816 4815908 261 40
2:00:53 2/27/2012 2 27 2012 2 657 520819 4815908 261 40
18:00:53 3/1/2009 3 1 2009 18 635 520711 4815908 262 40
0:00:41 2/27/2012 2 27 2012 0 657 520814 4815909 261 40
12:00:32 3/24/2012 3 24 2012 12 673 520256 4815907 263 40
18:00:53 3/29/2012 3 29 2012 18 679 521682 4815912 259 40
18:00:50 4/19/2011 4 19 2011 18 657 521617 4815912 259 40
20:00:48 2/8/2013 2 8 2013 20 658 519972 4815907 264 40
18:00:55 2/1/2013 2 1 2013 18 671 521008 4815910 261 40
20:00:41 1/29/2013 1 29 2013 20 658 519888 4815907 264 40
8:00:54 12/23/2011 12 23 2011 8 657 521443 4815912 260 40
2:00:40 1/17/2013 1 17 2013 2 658 519960 4815907 264 40
22:00:48 1/21/2013 1 21 2013 22 658 519950 4815907 264 40
16:00:57 3/20/2011 3 20 2011 16 653 521074 4815911 261 40
6:00:23 2/20/2013 2 20 2013 6 658 520299 4815909 263 40
2:00:26 1/23/2013 1 23 2013 2 657 519535 4815907 265 40
2:00:54 3/31/2012 3 31 2012 2 665 521477 4815913 260 40
6:00:43 3/31/2012 3 31 2012 6 665 521477 4815913 260 40
2:00:48 4/21/2012 4 21 2012 2 672 522346 4815916 258 40
6:00:55 3/22/2010 3 22 2010 6 647 521541 4815914 260 40
8:00:41 4/14/2011 4 14 2011 8 654 522102 4815916 258 40
2:01:24 3/2/2012 3 2 2012 2 641 520853 4815912 261 40
22:00:53 1/9/2011 1 9 2011 22 653 521040 4815913 261 40
6:00:41 1/22/2013 1 22 2013 6 658 519951 4815909 264 40
4:01:13 1/23/2011 1 23 2011 4 655 520509 4815911 262 40
18:28:24 1/12/2013 1 12 2013 18 641 519843 4815909 264 40
6:00:42 2/27/2012 2 27 2012 6 657 520819 4815912 261 40
20:00:41 2/15/2013 2 15 2013 20 658 521122 4815914 261 40
2:01:24 3/7/2012 3 7 2012 2 641 520945 4815913 261 40
18:00:48 11/23/2010 11 23 2010 18 639 522578 4815919 257 40
2:00:56 2/2/2013 2 2 2013 2 671 521164 4815914 261 40
5:30:25 2/26/2013 2 26 2013 5 641 521104 4815914 261 40
8:00:41 1/17/2013 1 17 2013 8 658 519959 4815911 264 40
8:00:48 2/3/2011 2 3 2011 8 653 520506 4815912 262 40
4:01:17 4/4/2009 4 4 2009 4 643 521410 4815915 260 40
0:00:25 1/22/2013 1 22 2013 0 658 519972 4815911 264 40
6:00:55 2/3/2011 2 3 2011 6 653 520502 4815913 262 40
2:00:56 3/31/2012 3 31 2012 2 657 521113 4815915 261 40
22:00:47 2/23/2011 2 23 2011 22 641 520527 4815913 262 40
18:00:42 2/20/2013 2 20 2013 18 658 520390 4815913 263 40
16:00:50 1/22/2013 1 22 2013 16 675 520368 4815913 263 40
20:00:23 1/21/2013 1 21 2013 20 658 519968 4815912 264 40
2:00:41 1/22/2013 1 22 2013 2 658 519951 4815912 264 40
16:01:52 2/25/2014 2 25 2014 16 914 520192 4815913 263 40
6:00:54 1/23/2011 1 23 2011 6 655 520509 4815914 262 40
4:00:49 2/27/2012 2 27 2012 4 657 520817 4815916 261 40
0:37:54 2/15/2013 2 15 2013 0 641 521101 4815917 261 40
4:00:43 1/22/2013 1 22 2013 4 658 519949 4815913 264 40
8:00:41 1/22/2013 1 22 2013 8 658 519964 4815913 264 40
8:00:54 1/23/2011 1 23 2011 8 655 520519 4815915 262 40
14:00:54 1/28/2012 1 28 2012 14 657 520991 4815917 261 40
18:00:50 11/24/2010 11 24 2010 18 646 522401 4815922 258 40
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23:32:53 1/28/2013 1 28 2013 23 641 519891 4815914 264 40
14:01:44 3/20/2011 3 20 2011 14 653 521046 4815918 261 40
18:00:49 11/23/2010 11 23 2010 18 641 522486 4815922 257 40
16:00:25 1/28/2012 1 28 2012 16 657 520984 4815918 261 40
0:00:54 2/24/2011 2 24 2011 0 641 520530 4815916 262 40
2:00:48 12/23/2011 12 23 2011 2 657 521406 4815919 260 40
4:00:48 12/9/2013 12 9 2013 4 908 520986 4815918 261 40
4:00:55 2/22/2014 2 22 2014 4 914 521234 4815919 260 40
14:01:12 3/20/2011 3 20 2011 14 641 521068 4815919 261 40
18:00:47 1/2/2012 1 2 2012 18 657 519974 4815915 264 40
0:00:43 1/29/2011 1 29 2011 0 653 520917 4815918 261 40
22:00:48 4/1/2012 4 1 2012 22 672 521429 4815920 260 40
16:00:26 1/10/2010 1 10 2010 16 646 520725 4815918 262 40
22:00:53 2/8/2010 2 8 2010 22 641 519874 4815915 264 40
20:00:54 3/18/2014 3 18 2014 20 909 521553 4815921 260 40
12:00:27 1/28/2012 1 28 2012 12 657 521212 4815920 260 40
6:00:41 2/9/2010 2 9 2010 6 641 519924 4815916 264 40
2:00:52 1/23/2011 1 23 2011 2 655 520516 4815918 262 40
22:00:54 2/21/2014 2 21 2014 22 909 521106 4815920 261 40
18:00:53 2/21/2011 2 21 2011 18 647 521272 4815921 260 40
18:00:47 2/1/2013 2 1 2013 18 675 520879 4815920 261 40
2:01:23 2/22/2014 2 22 2014 2 914 521219 4815922 260 40
18:00:47 12/20/2010 12 20 2010 18 650 521524 4815923 260 40
8:00:53 3/15/2011 3 15 2011 8 653 521554 4815923 260 40
2:00:54 4/7/2008 4 7 2008 2 636 521797 4815924 259 40
6:00:47 1/17/2013 1 17 2013 6 658 519955 4815918 264 40
14:00:53 2/2/2013 2 2 2013 14 675 520186 4815919 263 40
6:00:47 3/19/2013 3 19 2013 6 679 521392 4815923 260 40
18:00:53 2/23/2011 2 23 2011 18 641 520529 4815920 262 40
6:00:27 2/2/2013 2 2 2013 6 658 521179 4815923 261 40
18:01:41 3/23/2013 3 23 2013 18 657 521059 4815923 261 40
10:00:26 1/24/2014 1 24 2014 10 658 519674 4815918 264 40
2:01:23 3/5/2010 3 5 2010 2 641 521254 4815923 260 40
18:00:53 1/28/2011 1 28 2011 18 653 520916 4815923 261 40
20:00:55 2/20/2013 2 20 2013 20 671 521241 4815924 260 40
22:00:53 1/28/2011 1 28 2011 22 653 520917 4815924 261 40
20:00:54 2/1/2013 2 1 2013 20 671 521094 4815925 261 40
14:00:48 12/31/2010 12 31 2010 14 655 520693 4815924 262 40
14:00:44 12/25/2010 12 25 2010 14 655 520422 4815923 262 40
22:00:53 2/26/2011 2 26 2011 22 641 520870 4815925 261 40
2:00:53 2/28/2012 2 28 2012 2 657 521150 4815926 261 40
22:00:54 1/22/2013 1 22 2013 22 663 520992 4815926 261 40
6:00:47 1/7/2014 1 7 2014 6 914 519675 4815922 264 40
16:00:53 12/29/2010 12 29 2010 16 641 522383 4815931 258 40
8:00:42 4/9/2012 4 9 2012 8 665 520428 4815925 262 40
4:00:47 2/2/2013 2 2 2013 4 658 521176 4815927 261 40
0:01:11 4/21/2012 4 21 2012 0 674 522339 4815931 258 40
22:00:54 2/22/2011 2 22 2011 22 641 520891 4815927 261 40
22:00:54 2/27/2012 2 27 2012 22 657 521149 4815928 261 40
18:00:54 3/9/2011 3 9 2011 18 801 520114 4815925 263 40
4:00:55 4/19/2011 4 19 2011 4 801 522357 4815932 258 40
0:00:47 2/28/2012 2 28 2012 0 657 521148 4815929 261 40
14:00:49 4/20/2012 4 20 2012 14 674 522483 4815933 257 40
18:00:56 3/7/2014 3 7 2014 18 914 520014 4815926 263 40
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20:02:47 3/8/2012 3 8 2012 20 657 520753 4815928 262 40
0:00:54 2/27/2011 2 27 2011 0 641 520895 4815929 261 40
4:00:54 1/7/2014 1 7 2014 4 914 519675 4815925 264 40
2:00:53 4/21/2012 4 21 2012 2 674 522338 4815934 258 40
0:00:35 2/14/2011 2 14 2011 0 653 520750 4815929 262 40
18:00:53 2/26/2011 2 26 2011 18 641 520867 4815930 261 40
18:00:27 12/30/2010 12 30 2010 18 650 520696 4815929 262 40
18:00:44 1/10/2011 1 10 2011 18 653 520952 4815930 261 40
2:01:55 2/25/2012 2 25 2012 2 641 520397 4815928 263 40
18:00:49 2/25/2011 2 25 2011 18 641 521258 4815931 260 40
18:00:47 1/24/2014 1 24 2014 18 658 519497 4815926 265 40
18:01:23 1/24/2012 1 24 2012 18 641 519921 4815927 264 40
0:00:47 12/23/2011 12 23 2011 0 657 521118 4815931 261 40
20:00:55 3/18/2014 3 18 2014 20 679 521090 4815931 261 40
10:00:42 1/22/2013 1 22 2013 10 658 520019 4815928 263 40
22:00:54 2/25/2011 2 25 2011 22 641 520876 4815930 261 40
6:00:42 3/10/2012 3 10 2012 6 657 520663 4815930 262 40
2:00:53 4/25/2009 4 25 2009 2 639 521553 4815933 260 40
18:00:55 2/28/2011 2 28 2011 18 650 520873 4815931 261 40
0:00:47 2/26/2011 2 26 2011 0 641 520879 4815931 261 40
22:00:41 3/27/2008 3 27 2008 22 632 520607 4815930 262 40
20:00:45 2/1/2013 2 1 2013 20 658 521102 4815932 261 40
20:00:55 2/23/2013 2 23 2013 20 671 520962 4815932 261 40
6:00:47 4/19/2011 4 19 2011 6 801 522348 4815936 258 40
0:00:55 3/10/2012 3 10 2012 0 657 520656 4815931 262 40
22:01:17 3/30/2014 3 30 2014 22 679 521576 4815934 260 40
2:00:54 2/25/2012 2 25 2012 2 657 520380 4815930 263 40
2:00:47 3/10/2012 3 10 2012 2 657 520661 4815932 262 40
20:00:54 2/1/2013 2 1 2013 20 675 520856 4815932 261 40
16:01:24 4/3/2009 4 3 2009 16 647 521252 4815934 260 40
2:00:44 5/6/2010 5 6 2010 2 646 521653 4815935 259 40
6:00:36 2/27/2011 2 27 2011 6 641 520894 4815933 261 40
20:00:49 1/22/2013 1 22 2013 20 663 520991 4815933 261 40
0:00:18 1/10/2011 1 10 2011 0 653 520991 4815934 261 40
18:00:50 1/24/2010 1 24 2010 18 647 521413 4815935 260 40
0:00:35 2/23/2011 2 23 2011 0 641 520897 4815934 261 40
20:00:55 2/6/2013 2 6 2013 20 658 520959 4815935 261 40
22:00:39 2/24/2012 2 24 2012 22 657 520384 4815933 263 40
18:00:48 3/29/2010 3 29 2010 18 639 522559 4815940 257 40
4:00:56 3/10/2012 3 10 2012 4 657 520656 4815934 262 40
14:00:54 4/20/2012 4 20 2012 14 672 522497 4815940 257 40
16:00:53 2/2/2013 2 2 2013 16 675 520166 4815933 263 40
2:00:58 2/20/2012 2 20 2012 2 657 520456 4815934 262 40
4:00:48 3/19/2013 3 19 2013 4 679 521462 4815937 260 40
0:00:53 2/25/2012 2 25 2012 0 657 520381 4815934 263 40
2:00:53 1/7/2014 1 7 2014 2 914 519632 4815932 264 40
2:00:55 3/21/2014 3 21 2014 2 679 521501 4815937 260 40
22:00:23 3/9/2012 3 9 2012 22 657 520656 4815935 262 40
18:01:54 2/22/2011 2 22 2011 18 641 520892 4815936 261 40
4:00:47 2/27/2011 2 27 2011 4 641 520898 4815936 261 40
6:00:43 2/25/2012 2 25 2012 6 657 520384 4815935 263 40
4:00:41 4/8/2010 4 8 2010 4 656 521702 4815939 259 40
18:00:38 4/12/2011 4 12 2011 18 641 520504 4815936 262 40
4:00:41 2/25/2012 2 25 2012 4 657 520383 4815936 263 40
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18:37:07 2/14/2013 2 14 2013 18 641 520773 4815937 262 40
18:01:11 4/3/2008 4 3 2008 18 631 521913 4815941 259 40
6:09:20 2/7/2013 2 7 2013 6 641 521100 4815939 261 40
16:00:47 2/5/2009 2 5 2009 16 635 520452 4815937 262 40
22:00:35 3/7/2012 3 7 2012 22 657 520896 4815938 261 40
4:00:54 2/9/2010 2 9 2010 4 641 519910 4815936 264 40
14:01:23 3/30/2010 3 30 2010 14 801 522419 4815944 257 40
0:08:23 2/7/2013 2 7 2013 0 641 521129 4815940 261 40
18:00:25 2/8/2010 2 8 2010 18 641 519928 4815936 264 40
0:00:42 3/7/2012 3 7 2012 0 658 521124 4815940 261 40
2:00:48 2/27/2011 2 27 2011 2 641 520894 4815939 261 40
10:00:54 3/6/2011 3 6 2011 10 655 520762 4815939 262 40
2:00:55 2/27/2012 2 27 2012 2 641 520701 4815939 262 40
18:00:55 2/5/2009 2 5 2009 18 635 520465 4815939 262 40
22:00:48 3/6/2012 3 6 2012 22 658 521120 4815941 261 40
18:00:53 2/25/2011 2 25 2011 18 641 520875 4815940 261 40
18:01:42 2/26/2012 2 26 2012 18 641 521050 4815942 261 40
8:00:56 3/30/2012 3 30 2012 8 677 522373 4815946 258 40
4:00:44 1/11/2011 1 11 2011 4 653 520947 4815942 261 40
18:00:50 1/31/2011 1 31 2011 18 653 519903 4815938 264 40
18:00:53 4/21/2011 4 21 2011 18 655 521484 4815943 260 40
0:01:11 12/11/2013 12 11 2013 0 917 520786 4815942 262 40
18:00:42 2/8/2013 2 8 2013 18 658 520110 4815940 263 40
18:00:53 4/24/2008 4 24 2008 18 636 522573 4815948 257 40
18:00:54 1/20/2012 1 20 2012 18 641 521372 4815944 260 40
2:01:12 4/10/2010 4 10 2010 2 646 521871 4815946 259 40
2:00:41 3/8/2012 3 8 2012 2 657 520900 4815943 261 40
4:00:54 4/10/2010 4 10 2010 4 646 521866 4815946 259 40
18:00:49 1/20/2012 1 20 2012 18 658 520786 4815943 262 40
18:00:29 4/12/2011 4 12 2011 18 647 520482 4815942 262 40
0:00:13 3/31/2012 3 31 2012 0 673 521479 4815946 260 40
10:01:47 2/23/2012 2 23 2012 10 641 520664 4815943 262 40
20:00:20 2/21/2014 2 21 2014 20 909 521099 4815945 261 40
18:00:48 1/23/2009 1 23 2009 18 634 519860 4815942 264 40
18:00:57 2/4/2011 2 4 2011 18 653 520676 4815944 262 40
22:00:24 2/6/2013 2 6 2013 22 658 520950 4815945 261 40
4:00:41 3/31/2012 3 31 2012 4 657 521117 4815946 261 40
6:01:08 11/26/2010 11 26 2010 6 654 522492 4815950 257 40
10:00:54 3/10/2011 3 10 2011 10 654 520585 4815945 262 40
16:00:54 1/22/2013 1 22 2013 16 658 520086 4815943 263 40
0:01:23 3/8/2012 3 8 2012 0 657 520896 4815946 261 40
20:00:53 2/8/2013 2 8 2013 20 665 520273 4815945 263 40
0:00:27 2/7/2013 2 7 2013 0 658 520947 4815948 261 40
16:01:23 2/21/2014 2 21 2014 16 916 520602 4815947 262 40
18:00:53 1/19/2013 1 19 2013 18 675 520645 4815947 262 40
8:00:27 2/25/2012 2 25 2012 8 657 520403 4815947 263 40
4:00:49 4/21/2012 4 21 2012 4 672 522240 4815953 258 40
4:00:51 3/13/2009 3 13 2009 4 635 520435 4815947 262 40
2:00:53 3/24/2013 3 24 2013 2 657 521562 4815951 260 40
8:00:38 3/9/2010 3 9 2010 8 646 520830 4815949 261 40
22:00:47 1/11/2009 1 11 2009 22 637 522404 4815954 258 40
8:00:55 4/28/2014 4 28 2014 8 907 522456 4815955 257 40
18:01:17 2/23/2014 2 23 2014 18 909 520503 4815949 262 40
20:00:51 1/15/2012 1 15 2012 20 658 521327 4815951 260 40
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20:00:52 3/9/2012 3 9 2012 20 657 520656 4815949 262 40
18:07:36 2/6/2013 2 6 2013 18 641 521105 4815951 261 40
8:00:54 1/7/2014 1 7 2014 8 914 519743 4815947 264 40
18:02:17 3/11/2009 3 11 2009 18 634 520514 4815949 262 40
18:00:48 3/9/2009 3 9 2009 18 635 520555 4815950 262 40
10:01:12 2/20/2012 2 20 2012 10 657 520402 4815950 263 40
6:01:17 3/31/2012 3 31 2012 6 657 521132 4815952 261 40
6:00:56 4/21/2012 4 21 2012 6 671 521259 4815953 260 40
14:02:24 3/20/2009 3 20 2009 14 641 520623 4815952 262 40
18:00:23 12/20/2010 12 20 2010 18 646 521490 4815955 260 40
18:00:56 1/11/2009 1 11 2009 18 637 522402 4815958 258 40
0:00:49 1/12/2009 1 12 2009 0 637 522403 4815958 258 40
16:00:22 1/23/2009 1 23 2009 16 634 519969 4815951 264 40
20:00:54 2/19/2013 2 19 2013 20 665 520160 4815952 263 40
2:00:54 2/20/2013 2 20 2013 2 665 520163 4815952 263 40
10:00:54 1/7/2014 1 7 2014 10 914 519681 4815950 264 40
18:00:49 3/30/2010 3 30 2010 18 641 521716 4815957 259 40
8:00:54 1/14/2010 1 14 2010 8 647 519582 4815951 265 40
18:00:50 2/26/2012 2 26 2012 18 657 521150 4815955 261 40
22:00:53 3/4/2011 3 4 2011 22 653 521469 4815956 260 40
22:00:56 4/1/2012 4 1 2012 22 671 521515 4815957 260 40
23:45:04 1/31/2013 1 31 2013 23 641 520163 4815952 263 40
0:00:48 4/2/2012 4 2 2012 0 671 521515 4815957 260 40
0:00:48 2/20/2013 2 20 2013 0 665 520163 4815953 263 40
18:00:53 12/6/2011 12 6 2011 18 655 520495 4815954 262 40
18:00:48 2/21/2011 2 21 2011 18 641 520673 4815955 262 40
18:01:00 2/23/2013 2 23 2013 18 677 521266 4815957 260 40
18:00:51 3/8/2012 3 8 2012 18 657 520761 4815956 262 40
18:01:18 2/11/2013 2 11 2013 18 671 520584 4815955 262 40
4:01:07 1/6/2011 1 6 2011 4 641 519485 4815952 265 40
18:00:43 2/28/2009 2 28 2009 18 635 520613 4815956 262 40
10:00:56 3/12/2011 3 12 2011 10 647 520593 4815956 262 40
18:03:08 3/29/2010 3 29 2010 18 655 522801 4815964 257 40
4:00:54 12/11/2010 12 11 2010 4 639 521765 4815961 259 40
0:00:41 1/7/2014 1 7 2014 0 914 519609 4815954 264 40
14:00:53 4/17/2008 4 17 2008 14 632 520813 4815958 261 40
16:01:07 1/22/2013 1 22 2013 16 663 520559 4815958 262 40
16:00:56 1/1/2012 1 1 2012 16 657 520623 4815958 262 40
4:01:34 4/21/2012 4 21 2012 4 674 522243 4815964 258 40
2:01:42 5/2/2010 5 2 2010 2 646 521700 4815962 259 40
18:21:25 2/10/2013 2 10 2013 18 641 521378 4815961 260 40
18:00:20 1/1/2012 1 1 2012 18 657 520543 4815959 262 40
18:00:41 3/9/2012 3 9 2012 18 657 520636 4815960 262 40
20:00:33 2/25/2014 2 25 2014 20 671 520945 4815961 261 40
18:00:54 3/30/2010 3 30 2010 18 654 521631 4815963 259 40
6:00:54 2/20/2012 2 20 2012 6 657 520409 4815960 262 40
22:00:41 2/19/2013 2 19 2013 22 665 520118 4815959 263 40
2:00:13 1/11/2011 1 11 2011 2 653 520916 4815962 261 40
18:00:43 1/28/2013 1 28 2013 18 658 519935 4815959 264 40
16:00:47 12/11/2010 12 11 2010 16 647 520529 4815961 262 40
2:00:55 4/2/2012 4 2 2012 2 671 521608 4815965 260 40
4:00:54 2/7/2013 2 7 2013 4 658 520936 4815963 261 40
6:00:49 2/7/2013 2 7 2013 6 658 520936 4815963 261 40
8:00:23 1/11/2009 1 11 2009 8 637 522258 4815968 258 40
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4:00:54 4/2/2012 4 2 2012 4 671 521611 4815966 259 40
2:00:24 2/7/2013 2 7 2013 2 658 520939 4815964 261 40
4:00:42 2/20/2013 2 20 2013 4 665 520155 4815961 263 40
0:00:47 1/1/2011 1 1 2011 0 653 521383 4815965 260 40
2:00:56 4/8/2010 4 8 2010 2 656 521778 4815968 259 40
18:00:47 4/3/2008 4 3 2008 18 631 521429 4815968 260 40
0:01:11 3/31/2014 3 31 2014 0 679 521535 4815968 260 40
21:00:24 4/8/2010 4 8 2010 21 801 521419 4815968 260 40
18:01:11 2/21/2011 2 21 2011 18 653 521439 4815968 260 40
16:00:24 1/23/2012 1 23 2012 16 658 520365 4815965 263 40
18:00:44 3/11/2009 3 11 2009 18 634 520417 4815966 262 40
16:00:54 4/1/2013 4 1 2013 16 658 522561 4815973 257 40
10:01:00 12/30/2013 12 30 2013 10 914 519719 4815964 264 40
18:01:53 2/2/2013 2 2 2013 18 675 520167 4815966 263 40
18:00:42 2/17/2013 2 17 2013 18 658 520494 4815967 262 40
18:01:23 2/3/2011 2 3 2011 18 653 520936 4815968 261 40
0:00:54 1/5/2011 1 5 2011 0 641 519436 4815965 265 40
8:00:54 4/2/2011 4 2 2011 8 647 520622 4815969 262 40
8:00:54 3/23/2012 3 23 2012 8 665 520470 4815968 262 40
0:00:54 3/18/2013 3 18 2013 0 671 521742 4815973 259 40
14:00:47 3/22/2009 3 22 2009 14 641 520524 4815970 262 40
14:00:41 1/23/2012 1 23 2012 14 658 520365 4815969 263 40
12:00:53 1/22/2013 1 22 2013 12 658 520137 4815969 263 40
12:00:47 3/24/2012 3 24 2012 12 675 520237 4815970 263 40
16:00:45 3/11/2009 3 11 2009 16 641 520646 4815971 262 40
0:00:41 2/4/2013 2 4 2013 0 658 520902 4815972 261 40
4:00:54 2/20/2012 2 20 2012 4 657 520405 4815971 263 40
18:00:24 2/17/2013 2 17 2013 18 665 520507 4815972 262 40
18:00:53 2/17/2013 2 17 2013 18 657 520579 4815972 262 40
6:00:48 4/2/2012 4 2 2012 6 671 521652 4815976 259 40
8:00:41 3/8/2014 3 8 2014 8 909 520893 4815974 261 40
8:00:34 4/2/2011 4 2 2011 8 659 520541 4815972 262 40
14:00:26 1/22/2013 1 22 2013 14 658 520138 4815971 263 40
2:00:44 1/4/2014 1 4 2014 2 658 519515 4815970 265 40
0:00:28 1/25/2010 1 25 2010 0 646 521453 4815976 260 40
4:00:56 4/2/2012 4 2 2012 4 673 522215 4815979 258 40
10:00:54 3/8/2014 3 8 2014 10 909 520864 4815975 261 40
22:00:54 2/6/2013 2 6 2013 22 671 520902 4815976 261 40
20:00:53 1/15/2012 1 15 2012 20 663 521934 4815979 259 40
18:00:53 1/28/2011 1 28 2011 18 653 520900 4815976 261 40
22:00:41 3/30/2010 3 30 2010 22 652 522396 4815981 258 40
15:00:43 4/5/2010 4 5 2010 15 801 520521 4815976 262 40
6:00:42 3/14/2009 3 14 2009 6 641 520395 4815975 263 40
8:00:42 2/20/2012 2 20 2012 8 657 520401 4815976 263 40
20:00:47 2/2/2013 2 2 2013 20 675 520081 4815975 263 40
18:01:07 4/15/2011 4 15 2011 18 647 521484 4815979 260 40
20:00:41 2/6/2013 2 6 2013 20 671 520900 4815977 261 40
8:01:13 4/2/2011 4 2 2011 8 641 520516 4815976 262 40
0:00:48 4/2/2013 4 2 2013 0 658 522123 4815982 258 40
10:00:50 12/10/2009 12 10 2009 10 646 520000 4815975 264 40
8:00:47 3/23/2012 3 23 2012 8 663 520508 4815977 262 40
6:01:11 3/21/2014 3 21 2014 6 679 521570 4815981 260 40
18:00:47 4/1/2012 4 1 2012 18 671 521483 4815980 260 40
0:00:57 2/7/2013 2 7 2013 0 671 520902 4815979 261 40
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2:00:47 1/6/2011 1 6 2011 2 641 519436 4815975 265 40
22:00:53 3/17/2013 3 17 2013 22 671 521803 4815982 259 40
2:00:30 2/7/2013 2 7 2013 2 671 520900 4815980 261 40
18:00:47 12/31/2010 12 31 2010 18 655 519862 4815977 264 40
0:00:52 2/3/2013 2 3 2013 0 675 520078 4815978 263 40
6:00:42 3/14/2009 3 14 2009 6 635 520436 4815979 262 40
20:00:31 2/3/2013 2 3 2013 20 658 520903 4815981 261 40
0:00:49 3/31/2010 3 31 2010 0 652 522396 4815985 258 40
2:00:13 1/26/2011 1 26 2011 2 653 520631 4815980 262 40
18:00:47 1/20/2012 1 20 2012 18 657 520579 4815980 262 40
22:00:50 2/3/2013 2 3 2013 22 658 520905 4815981 261 40
8:00:54 3/24/2012 3 24 2012 8 663 520475 4815980 262 40
4:00:48 4/4/2009 4 4 2009 4 637 521463 4815984 260 40
4:00:54 2/7/2013 2 7 2013 4 671 520899 4815982 261 40
22:00:55 2/2/2013 2 2 2013 22 675 520075 4815981 263 40
16:00:54 3/22/2009 3 22 2009 16 641 520512 4815982 262 40
18:01:03 2/8/2013 2 8 2013 18 671 520486 4815982 262 40
6:00:53 2/7/2013 2 7 2013 6 671 520893 4815984 261 40
8:00:47 3/14/2009 3 14 2009 8 641 520397 4815982 263 40
20:00:53 4/5/2014 4 5 2014 20 914 521249 4815985 260 40
4:00:37 1/11/2009 1 11 2009 4 637 522214 4815988 258 40
4:00:23 2/3/2013 2 3 2013 4 675 520086 4815982 263 40
6:00:31 2/3/2013 2 3 2013 6 675 520084 4815982 263 40
18:00:56 2/21/2011 2 21 2011 18 641 520936 4815985 261 40
22:00:53 1/13/2010 1 13 2010 22 647 519490 4815981 265 40
5:34:24 2/27/2013 2 27 2013 5 641 520373 4815983 263 40
23:09:55 2/20/2013 2 20 2013 23 641 520061 4815983 263 40
2:01:12 2/3/2013 2 3 2013 2 675 520084 4815984 263 40
6:00:23 1/6/2011 1 6 2011 6 641 519421 4815982 265 40
0:00:53 2/25/2014 2 25 2014 0 916 521276 4815990 260 40
6:00:53 1/11/2009 1 11 2009 6 637 522228 4815993 258 40
18:00:54 3/6/2010 3 6 2010 18 633 521265 4815990 260 40
8:00:54 3/28/2011 3 28 2011 8 650 520602 4815989 262 40
6:00:48 4/24/2014 4 24 2014 6 908 522258 4815995 258 40
22:00:42 3/30/2010 3 30 2010 22 650 522396 4815996 258 40
12:00:53 1/23/2012 1 23 2012 12 658 520361 4815989 263 40
18:00:54 1/7/2014 1 7 2014 18 658 519437 4815986 265 40
12:00:21 12/25/2010 12 25 2010 12 655 520456 4815990 262 40
10:01:19 2/23/2012 2 23 2012 10 665 520576 4815990 262 40
8:00:54 4/2/2011 4 2 2011 8 654 520490 4815990 262 40
18:21:43 2/26/2014 2 26 2014 18 657 520439 4815990 262 40
0:00:48 3/31/2010 3 31 2010 0 650 522392 4815997 258 40
20:00:22 2/11/2013 2 11 2013 20 658 520333 4815990 263 40
10:01:01 4/28/2014 4 28 2014 10 907 522617 4815998 257 40
2:01:04 4/8/2010 4 8 2010 2 643 521910 4815997 259 40
4:00:47 4/8/2010 4 8 2010 4 643 521907 4815997 259 40
18:00:55 3/29/2010 3 29 2010 18 650 522158 4815999 258 40
6:00:47 4/6/2013 4 6 2013 6 658 522325 4816000 258 40
6:00:53 2/8/2013 2 8 2013 6 665 520291 4815994 263 40
6:00:48 4/4/2009 4 4 2009 6 641 521567 4815999 260 40
18:00:47 4/9/2008 4 9 2008 18 634 522216 4816001 258 40
18:00:55 4/25/2011 4 25 2011 18 657 521442 4816000 260 40
8:00:26 4/2/2011 4 2 2011 8 653 520439 4815997 262 40
6:00:49 4/4/2009 4 4 2009 6 637 521552 4816001 260 40
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4:00:46 4/4/2009 4 4 2009 4 641 521931 4816002 259 40
18:00:52 3/27/2008 3 27 2008 18 631 520582 4815998 262 40
4:01:25 2/19/2011 2 19 2011 4 641 521293 4816000 260 40
18:00:53 1/23/2012 1 23 2012 18 641 520150 4815997 263 40
18:00:49 1/4/2011 1 4 2011 18 639 519663 4815995 264 40
2:00:37 2/10/2009 2 10 2009 2 632 520821 4815999 261 40
22:00:54 4/20/2012 4 20 2012 22 674 522283 4816004 258 40
12:00:20 4/16/2008 4 16 2008 12 631 520907 4816000 261 40
18:00:44 11/23/2010 11 23 2010 18 801 522387 4816005 258 40
4:00:50 2/8/2013 2 8 2013 4 665 520298 4815999 263 40
6:00:56 4/8/2010 4 8 2010 6 656 521696 4816003 259 40
18:00:50 3/8/2012 3 8 2012 18 641 520929 4816001 261 40
22:00:54 4/26/2014 4 26 2014 22 907 521216 4816003 260 40
6:01:00 4/2/2012 4 2 2012 6 665 521542 4816005 260 40
18:24:25 2/11/2013 2 11 2013 18 641 520464 4816001 262 40
0:01:08 12/1/2009 12 1 2009 0 638 521288 4816005 260 40
4:00:49 4/6/2013 4 6 2013 4 658 522333 4816009 258 40
10:00:23 1/23/2012 1 23 2012 10 658 520345 4816002 263 40
12:01:10 4/28/2014 4 28 2014 12 907 522623 4816010 257 40
18:00:50 1/22/2013 1 22 2013 18 675 520295 4816003 263 40
22:00:53 2/3/2013 2 3 2013 22 671 521357 4816007 260 40
22:01:01 12/20/2010 12 20 2010 22 646 521829 4816008 259 40
2:00:44 3/5/2011 3 5 2011 2 641 521211 4816006 260 40
2:00:53 1/22/2011 1 22 2011 2 647 521345 4816007 260 40
18:01:44 2/9/2010 2 9 2010 18 641 520220 4816004 263 40
18:00:44 1/16/2012 1 16 2012 18 658 520225 4816004 263 40
0:01:10 4/6/2014 4 6 2014 0 914 521306 4816007 260 40
20:00:54 2/3/2013 2 3 2013 20 671 521357 4816007 260 40
0:00:53 2/4/2013 2 4 2013 0 671 521355 4816008 260 40
8:00:53 3/14/2009 3 14 2009 8 635 520445 4816005 262 40
18:01:06 3/29/2008 3 29 2008 18 631 521749 4816009 259 40
2:00:53 1/25/2010 1 25 2010 2 640 521266 4816009 260 40
20:00:47 2/15/2013 2 15 2013 20 665 521235 4816009 260 40
20:00:24 4/1/2012 4 1 2012 20 658 521179 4816009 261 40
2:00:27 2/8/2013 2 8 2013 2 665 520288 4816006 263 40
18:00:47 3/27/2008 3 27 2008 18 637 520576 4816007 262 40
0:17:54 3/10/2013 3 10 2013 0 641 521163 4816009 261 40
6:00:54 4/4/2009 4 4 2009 6 643 521544 4816011 260 40
10:00:49 1/17/2013 1 17 2013 10 657 519497 4816005 265 40
22:01:11 1/25/2011 1 25 2011 22 647 521331 4816011 260 40
6:01:42 2/5/2013 2 5 2013 6 641 521253 4816011 260 40
8:00:29 1/23/2013 1 23 2013 8 671 520128 4816007 263 40
4:00:55 1/23/2013 1 23 2013 4 671 520121 4816008 263 40
18:00:41 1/22/2013 1 22 2013 18 671 520129 4816008 263 40
6:00:29 4/2/2012 4 2 2012 6 672 522019 4816014 258 40
0:00:53 12/2/2009 12 2 2009 0 638 521283 4816012 260 40
16:00:57 12/11/2010 12 11 2010 16 646 520177 4816009 263 40
2:00:55 3/10/2012 3 10 2012 2 641 520355 4816009 263 40
0:00:13 3/1/2009 3 1 2009 0 635 520565 4816010 262 40
18:00:54 4/25/2009 4 25 2009 18 634 522533 4816016 257 40
10:00:43 1/7/2014 1 7 2014 10 658 519668 4816008 264 40
4:00:44 4/6/2014 4 6 2014 4 914 521245 4816012 260 40
0:00:43 2/25/2014 2 25 2014 0 914 520793 4816011 262 40
6:00:54 1/23/2013 1 23 2013 6 671 520117 4816010 263 40
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8:01:11 4/2/2013 4 2 2013 8 658 522536 4816018 257 40
12:00:21 3/24/2012 3 24 2012 12 663 520210 4816011 263 40
2:00:30 1/26/2011 1 26 2011 2 647 521336 4816014 260 40
22:00:59 4/20/2012 4 20 2012 22 672 522298 4816018 258 40
18:00:52 4/6/2008 4 6 2008 18 631 520728 4816013 262 40
18:01:29 2/10/2011 2 10 2011 18 647 521341 4816015 260 40
18:00:53 3/6/2009 3 6 2009 18 634 520399 4816012 263 40
14:01:12 3/30/2010 3 30 2010 14 652 522388 4816019 258 40
20:00:35 4/6/2013 4 6 2013 20 679 521478 4816016 260 40
18:01:44 1/17/2013 1 17 2013 18 657 519479 4816011 265 40
10:00:55 12/19/2010 12 19 2010 10 650 520781 4816015 262 40
4:00:55 1/9/2009 1 9 2009 4 633 521552 4816017 260 40
6:00:36 2/4/2013 2 4 2013 6 671 521351 4816017 260 40
18:00:34 1/27/2011 1 27 2011 18 653 521335 4816017 260 40
0:00:53 1/26/2011 1 26 2011 0 647 521334 4816017 260 40
0:00:54 1/23/2013 1 23 2013 0 671 520120 4816014 263 40
8:00:56 1/25/2010 1 25 2010 8 640 521260 4816018 260 40
8:00:51 1/2/2010 1 2 2010 8 646 520784 4816017 262 40
18:00:54 2/4/2009 2 4 2009 18 634 520581 4816016 262 40
20:00:48 2/7/2013 2 7 2013 20 665 520331 4816015 263 40
4:00:55 12/31/2010 12 31 2010 4 657 522141 4816021 258 40
20:00:54 1/11/2012 1 11 2012 20 657 520069 4816015 263 40
22:00:43 1/27/2011 1 27 2011 22 653 521356 4816019 260 40
18:00:47 1/27/2011 1 27 2011 18 653 521254 4816018 260 40
18:00:54 3/1/2011 3 1 2011 18 653 521153 4816018 261 40
0:00:47 1/21/2010 1 21 2010 0 647 519493 4816013 265 40
22:00:41 3/25/2008 3 25 2008 22 632 520785 4816017 262 40
4:00:53 1/26/2011 1 26 2011 4 647 521343 4816019 260 40
22:00:42 1/11/2012 1 11 2012 22 657 520072 4816015 263 40
18:00:47 12/17/2008 12 17 2008 18 634 522806 4816024 257 40
18:00:50 3/7/2009 3 7 2009 18 634 520394 4816017 263 40
2:01:18 3/26/2011 3 26 2011 2 669 521002 4816019 261 40
0:00:53 2/8/2013 2 8 2013 0 665 520317 4816017 263 40
2:00:50 1/20/2013 1 20 2013 2 657 520298 4816017 263 40
6:00:53 12/31/2010 12 31 2010 6 657 522140 4816023 258 40
2:01:46 1/16/2013 1 16 2013 2 657 519490 4816015 265 40
22:00:53 3/29/2009 3 29 2009 22 639 521705 4816022 259 40
22:00:32 2/7/2013 2 7 2013 22 665 520318 4816018 263 40
22:00:41 1/22/2013 1 22 2013 22 671 520117 4816017 263 40
2:01:53 1/12/2012 1 12 2012 2 641 520367 4816018 263 40
4:00:53 2/4/2013 2 4 2013 4 671 521353 4816022 260 40
16:00:54 4/5/2013 4 5 2013 16 658 522647 4816026 257 40
0:00:41 3/26/2008 3 26 2008 0 632 520788 4816020 262 40
6:00:55 3/13/2011 3 13 2011 6 657 521337 4816023 260 40
20:00:53 2/11/2013 2 11 2013 20 671 520378 4816020 263 40
16:00:54 1/7/2014 1 7 2014 16 914 519626 4816018 264 40
22:00:56 4/5/2014 4 5 2014 22 914 521314 4816023 260 40
2:00:55 1/21/2010 1 21 2010 2 647 519504 4816018 265 40
2:00:56 1/1/2011 1 1 2011 2 653 521250 4816023 260 40
4:00:53 1/21/2010 1 21 2010 4 647 519505 4816018 265 40
0:00:47 3/13/2011 3 13 2011 0 657 521324 4816024 260 40
4:00:47 12/10/2010 12 10 2010 4 647 520780 4816024 262 40
18:00:42 3/12/2011 3 12 2011 18 657 521335 4816026 260 40
4:00:55 2/10/2009 2 10 2009 4 632 520765 4816024 262 40
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22:00:41 2/11/2013 2 11 2013 22 671 520376 4816023 263 40
18:00:50 12/10/2010 12 10 2010 18 655 522582 4816030 257 40
4:00:47 3/13/2011 3 13 2011 4 657 521357 4816026 260 40
2:00:47 1/9/2009 1 9 2009 2 633 521731 4816027 259 40
20:00:49 1/22/2013 1 22 2013 20 671 520112 4816022 263 40
2:00:39 2/12/2013 2 12 2013 2 671 520383 4816024 263 40
22:00:54 2/21/2013 2 21 2013 22 671 521171 4816026 261 40
2:00:43 1/16/2014 1 16 2014 2 658 521270 4816027 260 40
4:00:53 3/13/2009 3 13 2009 4 641 520553 4816025 262 40
0:00:23 2/5/2013 2 5 2013 0 641 521188 4816027 261 40
4:00:55 4/24/2014 4 24 2014 4 908 522302 4816030 258 40
22:00:54 3/12/2011 3 12 2011 22 657 521333 4816027 260 40
0:00:41 2/22/2013 2 22 2013 0 671 521170 4816027 261 40
6:00:41 2/22/2013 2 22 2013 6 671 521176 4816027 261 40
0:00:53 2/12/2013 2 12 2013 0 671 520378 4816025 263 40
6:25:56 2/12/2013 2 12 2013 6 641 520447 4816025 262 40
4:00:54 2/22/2013 2 22 2013 4 671 521167 4816028 261 40
22:00:54 12/19/2010 12 19 2010 22 650 521159 4816028 261 40
4:00:54 1/25/2010 1 25 2010 4 640 521243 4816028 260 40
2:00:43 1/14/2010 1 14 2010 2 647 519441 4816023 265 40
16:01:02 4/24/2008 4 24 2008 16 636 522724 4816033 257 40
0:01:14 12/18/2010 12 18 2010 0 650 521320 4816028 260 40
18:01:58 3/29/2010 3 29 2010 18 654 522637 4816033 257 40
4:00:54 2/16/2013 2 16 2013 4 665 521203 4816028 261 40
2:00:55 3/13/2011 3 13 2011 2 657 521329 4816029 260 40
4:00:56 12/23/2011 12 23 2011 4 657 521358 4816029 260 40
16:00:43 3/9/2012 3 9 2012 16 657 520549 4816027 262 40
4:00:24 4/2/2012 4 2 2012 4 658 521300 4816030 260 40
16:00:42 12/6/2011 12 6 2011 16 655 520073 4816026 263 40
18:00:53 3/11/2009 3 11 2009 18 635 520523 4816028 262 40
2:00:36 1/3/2010 1 3 2010 2 646 521292 4816030 260 40
2:01:24 12/20/2010 12 20 2010 2 650 521149 4816030 261 40
0:01:24 3/31/2010 3 31 2010 0 639 522316 4816034 258 40
20:00:54 2/21/2013 2 21 2013 20 671 521278 4816031 260 40
22:00:56 3/30/2010 3 30 2010 22 639 522308 4816035 258 40
2:00:54 2/22/2013 2 22 2013 2 671 521168 4816031 261 40
4:00:41 4/18/2008 4 18 2008 4 632 521200 4816031 261 40
2:00:42 4/11/2013 4 11 2013 2 679 521155 4816031 261 40
4:00:55 12/8/2009 12 8 2009 4 646 522062 4816034 258 40
22:00:55 3/10/2010 3 10 2010 22 646 521218 4816031 260 40
4:00:49 2/12/2013 2 12 2013 4 658 520551 4816030 262 40
18:00:44 1/19/2012 1 19 2012 18 665 520472 4816030 262 40
2:00:52 2/4/2013 2 4 2013 2 671 521392 4816033 260 40
18:00:54 12/19/2010 12 19 2010 18 650 521152 4816032 261 40
18:00:21 3/9/2009 3 9 2009 18 634 520509 4816030 262 40
6:05:48 2/6/2013 2 6 2013 6 641 521139 4816032 261 40
6:00:54 1/25/2010 1 25 2010 6 640 521244 4816033 260 40
2:00:54 3/28/2010 3 28 2010 2 657 521487 4816033 260 40
10:01:02 1/21/2012 1 21 2012 10 641 520675 4816031 262 40
8:00:23 1/2/2009 1 2 2009 8 635 520498 4816031 262 40
18:01:12 2/11/2013 2 11 2013 18 657 520583 4816031 262 40
20:00:21 2/19/2013 2 19 2013 20 658 520253 4816030 263 40
6:00:49 4/21/2013 4 21 2013 6 658 522316 4816037 258 40
6:00:55 4/21/2012 4 21 2012 6 665 521271 4816034 260 40
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4:00:44 1/21/2012 1 21 2012 4 658 520207 4816030 263 40
2:00:47 2/16/2013 2 16 2013 2 665 521201 4816034 261 40
18:00:55 2/21/2011 2 21 2011 18 646 520806 4816033 262 40
2:00:48 1/11/2009 1 11 2009 2 637 522152 4816037 258 40
12:00:47 12/19/2010 12 19 2010 12 650 520771 4816033 262 40
18:00:45 3/3/2011 3 3 2011 18 655 521090 4816034 261 40
2:00:48 1/23/2013 1 23 2013 2 671 520106 4816031 263 40
8:00:56 3/30/2012 3 30 2012 8 679 522382 4816039 258 40
12:00:46 1/29/2013 1 29 2013 12 671 520494 4816033 262 40
12:00:49 4/6/2008 4 6 2008 12 636 520552 4816033 262 40
0:00:48 3/26/2011 3 26 2011 0 650 521290 4816036 260 40
22:00:53 4/21/2011 4 21 2011 22 657 521200 4816036 261 40
2:01:18 2/14/2014 2 14 2014 2 917 520663 4816034 262 40
2:00:56 12/18/2010 12 18 2010 2 650 521341 4816036 260 40
0:00:25 1/14/2010 1 14 2010 0 647 519443 4816030 265 40
18:00:49 1/18/2013 1 18 2013 18 657 519730 4816031 264 40
6:00:54 1/12/2012 1 12 2012 6 657 520038 4816032 263 40
8:00:23 12/18/2010 12 18 2010 8 650 521153 4816036 261 40
6:00:26 4/2/2012 4 2 2012 6 658 521298 4816036 260 40
22:00:55 3/11/2010 3 11 2010 22 646 521223 4816037 260 40
16:00:56 12/30/2010 12 30 2010 16 655 520125 4816033 263 40
6:00:48 1/12/2009 1 12 2009 6 637 522379 4816040 258 40
18:00:55 3/10/2010 3 10 2010 18 646 521215 4816037 260 40
10:00:42 3/31/2010 3 31 2010 10 646 522179 4816040 258 40
18:00:56 3/25/2008 3 25 2008 18 632 520781 4816036 262 40
10:01:23 1/23/2012 1 23 2012 10 641 520310 4816034 263 40
0:00:44 1/28/2011 1 28 2011 0 653 521355 4816038 260 40
18:01:11 1/25/2011 1 25 2011 18 647 521380 4816038 260 40
8:00:51 1/12/2012 1 12 2012 8 657 520036 4816034 263 40
8:00:41 1/17/2010 1 17 2010 8 647 519488 4816033 265 40
0:02:18 1/6/2013 1 6 2013 0 641 519703 4816033 264 40
4:00:53 1/12/2012 1 12 2012 4 657 520033 4816035 263 40
0:00:42 3/11/2010 3 11 2010 0 641 521241 4816038 260 40
0:00:53 1/12/2012 1 12 2012 0 657 520040 4816035 263 40
22:00:42 3/29/2010 3 29 2010 22 652 522491 4816043 257 40
22:00:48 3/25/2011 3 25 2011 22 650 521280 4816039 260 40
0:00:46 3/11/2010 3 11 2010 0 646 521210 4816039 260 40
4:00:42 1/12/2009 1 12 2009 4 637 522384 4816043 258 40
6:00:43 1/2/2009 1 2 2009 6 635 520494 4816037 262 40
0:00:42 12/19/2010 12 19 2010 0 650 521237 4816039 260 40
18:00:54 4/6/2008 4 6 2008 18 631 520805 4816038 262 40
0:00:54 12/22/2010 12 22 2010 0 647 521165 4816039 261 40
4:00:47 4/21/2013 4 21 2013 4 658 522314 4816043 258 40
18:00:53 12/17/2008 12 17 2008 18 633 522804 4816045 257 40
18:08:42 5/3/2013 5 3 2013 18 657 522159 4816043 258 40
0:00:55 2/16/2013 2 16 2013 0 665 521227 4816040 260 40
4:00:55 1/13/2010 1 13 2010 4 647 519489 4816035 265 40
22:00:54 2/15/2013 2 15 2013 22 665 521230 4816040 260 40
2:00:47 4/11/2013 4 11 2013 2 671 521262 4816040 260 40
2:00:48 3/11/2010 3 11 2010 2 641 521242 4816040 260 40
6:02:56 1/6/2013 1 6 2013 6 641 519891 4816036 264 40
23:14:12 2/21/2013 2 21 2013 23 641 521000 4816039 261 40
0:00:56 4/11/2013 4 11 2013 0 679 521153 4816040 261 40
6:00:26 12/18/2010 12 18 2010 6 650 521153 4816040 261 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:42 3/10/2011 3 10 2011 6 801 520536 4816038 262 40
2:00:54 12/19/2010 12 19 2010 2 650 521191 4816040 261 40
2:00:54 1/12/2012 1 12 2012 2 657 520040 4816037 263 40
0:01:06 4/22/2011 4 22 2011 0 657 521203 4816041 261 40
0:00:53 3/24/2014 3 24 2014 0 909 521278 4816041 260 40
0:00:53 4/7/2008 4 7 2008 0 631 520662 4816040 262 40
4:00:48 3/3/2011 3 3 2011 4 655 520693 4816041 262 40
2:00:42 4/22/2011 4 22 2011 2 657 521214 4816042 260 40
2:00:48 2/9/2013 2 9 2013 2 671 520441 4816041 262 40
2:00:08 4/18/2008 4 18 2008 2 632 521128 4816043 261 40
2:00:48 1/17/2014 1 17 2014 2 658 519624 4816038 264 40
18:00:43 1/22/2013 1 22 2013 18 663 520563 4816041 262 40
2:01:50 2/25/2014 2 25 2014 2 914 521098 4816043 261 40
4:46:42 4/13/2013 4 13 2013 4 657 521192 4816044 261 40
4:00:41 3/1/2011 3 1 2011 4 653 520627 4816042 262 40
6:00:38 1/13/2010 1 13 2010 6 647 519483 4816039 265 40
2:00:49 12/3/2010 12 3 2010 2 801 521221 4816044 260 40
20:00:56 2/23/2013 2 23 2013 20 677 521021 4816043 261 40
18:00:42 12/19/2010 12 19 2010 18 650 521112 4816044 261 40
16:00:41 1/9/2009 1 9 2009 16 634 520484 4816042 262 40
17:25:11 2/24/2013 2 24 2013 17 641 520513 4816043 262 40
22:00:56 3/31/2011 3 31 2011 22 654 521227 4816045 260 40
2:00:56 12/17/2010 12 17 2010 2 650 521381 4816046 260 40
8:00:47 12/3/2009 12 3 2009 8 638 520415 4816043 262 40
23:22:12 2/23/2013 2 23 2013 23 641 521178 4816045 261 40
2:00:41 3/26/2011 3 26 2011 2 658 521195 4816045 261 40
4:00:56 3/10/2011 3 10 2011 4 801 520535 4816043 262 40
18:00:53 12/9/2010 12 9 2010 18 801 521218 4816045 260 40
6:00:42 4/6/2014 4 6 2014 6 914 521244 4816046 260 40
2:01:24 2/19/2014 2 19 2014 2 914 520793 4816044 262 40
6:00:47 12/20/2010 12 20 2010 6 650 521106 4816045 261 40
20:00:47 2/17/2013 2 17 2013 20 665 520491 4816043 262 40
14:00:35 4/1/2013 4 1 2013 14 658 522596 4816050 257 40
6:00:55 1/2/2010 1 2 2010 6 647 521121 4816046 261 40
10:00:47 3/31/2010 3 31 2010 10 655 522292 4816049 258 40
2:00:48 3/26/2011 3 26 2011 2 663 521359 4816047 260 40
0:00:30 4/1/2011 4 1 2011 0 654 521222 4816046 260 40
0:01:17 12/20/2010 12 20 2010 0 650 521223 4816047 260 40
4:00:43 2/25/2014 2 25 2014 4 914 521094 4816047 261 40
8:00:54 12/20/2010 12 20 2010 8 650 521094 4816047 261 40
6:00:55 4/6/2013 4 6 2013 6 679 521261 4816047 260 40
8:00:55 2/4/2013 2 4 2013 8 671 521368 4816048 260 40
4:00:53 12/20/2010 12 20 2010 4 650 521112 4816047 261 40
4:00:53 4/6/2013 4 6 2013 4 679 521264 4816047 260 40
2:00:51 3/7/2011 3 7 2011 2 647 520475 4816045 262 40
2:00:53 3/28/2014 3 28 2014 2 914 521215 4816048 260 40
4:00:24 4/4/2009 4 4 2009 4 647 521534 4816049 260 40
0:00:47 2/9/2013 2 9 2013 0 671 520490 4816046 262 40
0:00:47 3/29/2009 3 29 2009 0 647 521227 4816048 260 40
22:00:18 12/18/2010 12 18 2010 22 650 521271 4816048 260 40
0:00:53 2/18/2013 2 18 2013 0 665 520491 4816046 262 40
18:00:47 2/3/2013 2 3 2013 18 671 521406 4816049 260 40
4:00:49 1/22/2011 1 22 2011 4 647 521328 4816049 260 40
18:00:53 1/23/2011 1 23 2011 18 653 520444 4816046 262 40
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22:01:30 3/6/2011 3 6 2011 22 647 520499 4816046 262 40
22:01:12 2/17/2013 2 17 2013 22 665 520491 4816047 262 40
18:00:53 3/6/2011 3 6 2011 18 647 520515 4816047 262 40
20:00:41 3/13/2012 3 13 2012 20 658 521139 4816049 261 40
18:00:43 3/12/2011 3 12 2011 18 657 521244 4816049 260 40
8:00:54 4/19/2011 4 19 2011 8 801 522552 4816054 257 40
4:00:53 2/9/2013 2 9 2013 4 671 520441 4816047 262 40
18:00:53 3/22/2010 3 22 2010 18 657 521279 4816050 260 40
14:01:12 4/24/2008 4 24 2008 14 636 522735 4816055 257 40
22:00:54 1/20/2012 1 20 2012 22 657 520188 4816047 263 40
2:00:14 2/12/2013 2 12 2013 2 658 520310 4816047 263 40
2:00:48 1/24/2014 1 24 2014 2 658 519484 4816045 265 40
0:00:41 12/3/2010 12 3 2010 0 801 521217 4816050 260 40
0:00:48 2/22/2011 2 22 2011 0 650 520681 4816049 262 40
10:00:25 5/5/2010 5 5 2010 10 646 520791 4816049 262 40
6:00:55 12/24/2013 12 24 2013 6 908 520729 4816049 262 40
16:00:54 12/11/2010 12 11 2010 16 657 520143 4816047 263 40
5:14:55 2/22/2013 2 22 2013 5 641 521108 4816050 261 40
4:00:54 4/14/2010 4 14 2010 4 643 521962 4816053 259 40
22:00:14 2/11/2013 2 11 2013 22 658 520300 4816048 263 40
4:00:41 4/19/2012 4 19 2012 4 658 521231 4816051 260 40
18:00:56 2/21/2011 2 21 2011 18 650 521093 4816051 261 40
0:00:49 2/12/2013 2 12 2013 0 658 520310 4816049 263 40
18:00:53 12/18/2010 12 18 2010 18 650 521210 4816051 261 40
18:00:54 3/9/2011 3 9 2011 18 801 521029 4816051 261 40
10:00:53 3/22/2013 3 22 2013 10 677 520550 4816049 262 40
0:00:44 3/4/2011 3 4 2011 0 655 520670 4816050 262 40
23:59:33 12/23/2013 12 23 2013 23 657 521265 4816052 260 40
22:01:48 1/2/2010 1 2 2010 22 640 521314 4816052 260 40
0:45:18 1/17/2013 1 17 2013 0 641 519706 4816048 264 40
4:01:12 1/2/2010 1 2 2010 4 646 521246 4816052 260 40
18:00:41 2/4/2009 2 4 2009 18 634 520504 4816051 262 40
22:00:48 3/28/2009 3 28 2009 22 647 521239 4816053 260 40
2:00:38 3/10/2011 3 10 2011 2 801 520533 4816051 262 40
0:32:41 4/30/2014 4 30 2014 0 657 521527 4816054 260 40
0:01:54 3/7/2011 3 7 2011 0 647 520500 4816051 262 40
6:00:53 12/17/2010 12 17 2010 6 650 521276 4816053 260 40
0:00:42 1/1/2014 1 1 2014 0 917 521023 4816053 261 40
6:00:40 1/20/2012 1 20 2012 6 665 521085 4816053 261 40
0:12:11 2/8/2013 2 8 2013 0 641 520415 4816051 262 40
6:00:42 1/22/2011 1 22 2011 6 647 521330 4816054 260 40
22:00:49 3/25/2011 3 25 2011 22 658 521155 4816054 261 40
10:00:55 12/17/2010 12 17 2010 10 650 520628 4816052 262 40
7:20:50 1/17/2014 1 17 2014 7 657 520041 4816051 263 40
6:00:42 3/30/2008 3 30 2008 6 631 521371 4816055 260 40
0:04:53 2/6/2013 2 6 2013 0 641 521086 4816054 261 40
4:28:20 4/8/2013 4 8 2013 4 657 521172 4816055 261 40
18:00:53 1/13/2010 1 13 2010 18 647 519516 4816050 265 40
20:00:48 2/8/2013 2 8 2013 20 671 520506 4816053 262 40
22:00:24 2/21/2011 2 21 2011 22 650 520667 4816053 262 40
18:01:03 3/9/2012 3 9 2012 18 641 520462 4816053 262 40
22:00:49 2/8/2013 2 8 2013 22 671 520504 4816053 262 40
4:00:53 12/19/2010 12 19 2010 4 650 521119 4816055 261 40
2:00:47 4/2/2013 4 2 2013 2 658 522157 4816058 258 40
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18:00:54 3/29/2010 3 29 2010 18 652 522511 4816059 257 40
18:01:14 12/17/2010 12 17 2010 18 650 521178 4816055 261 40
10:00:50 1/2/2009 1 2 2009 10 635 520558 4816053 262 40
4:00:27 2/24/2013 2 24 2013 4 671 521213 4816055 260 40
0:00:53 3/30/2008 3 30 2008 0 631 521377 4816056 260 40
22:00:54 3/25/2011 3 25 2011 22 663 521128 4816055 261 40
2:00:54 12/3/2010 12 3 2010 2 650 521100 4816055 261 40
4:00:28 3/7/2012 3 7 2012 4 657 521185 4816055 261 40
0:00:57 1/3/2010 1 3 2010 0 640 520667 4816054 262 40
4:00:50 1/20/2012 1 20 2012 4 665 521076 4816055 261 40
20:00:47 1/17/2013 1 17 2013 20 658 519708 4816051 264 40
4:00:42 12/17/2010 12 17 2010 4 650 521280 4816056 260 40
0:00:17 3/26/2011 3 26 2011 0 658 521150 4816056 261 40
6:00:48 2/24/2013 2 24 2013 6 671 521215 4816056 260 40
4:00:27 4/2/2013 4 2 2013 4 658 522157 4816059 258 40
22:00:54 2/2/2011 2 2 2011 22 653 520336 4816053 263 40
0:00:48 3/26/2011 3 26 2011 0 663 521126 4816056 261 40
8:00:53 4/4/2009 4 4 2009 8 641 521486 4816057 260 40
18:00:52 2/23/2013 2 23 2013 18 665 520838 4816055 261 40
2:00:49 1/19/2013 1 19 2013 2 657 519462 4816051 265 40
2:00:55 2/24/2013 2 24 2013 2 671 521217 4816057 260 40
14:01:17 4/5/2010 4 5 2010 14 654 520467 4816055 262 40
22:00:14 4/6/2008 4 6 2008 22 631 520651 4816055 262 40
22:00:45 3/29/2008 3 29 2008 22 631 521378 4816058 260 40
4:00:53 2/12/2013 2 12 2013 4 671 520553 4816056 262 40
4:00:53 3/30/2008 3 30 2008 4 631 521372 4816059 260 40
6:00:48 4/24/2014 4 24 2014 6 913 522473 4816063 257 40
4:00:56 1/31/2014 1 31 2014 4 909 520661 4816057 262 40
18:01:26 3/31/2008 3 31 2008 18 637 521150 4816059 261 40
22:00:48 2/21/2011 2 21 2011 22 801 520666 4816058 262 40
0:00:43 2/10/2009 2 10 2009 0 632 520785 4816058 262 40
0:00:48 4/15/2010 4 15 2010 0 653 521268 4816060 260 40
22:01:51 12/3/2010 12 3 2010 22 653 521394 4816061 260 40
20:00:55 1/20/2012 1 20 2012 20 657 520187 4816057 263 40
20:00:53 2/20/2013 2 20 2013 20 658 520551 4816058 262 40
0:00:27 4/1/2012 4 1 2012 0 672 521121 4816060 261 40
18:00:46 2/2/2011 2 2 2011 18 653 520349 4816058 263 40
2:00:55 3/13/2009 3 13 2009 2 641 520391 4816058 263 40
4:01:10 4/29/2009 4 29 2009 4 639 521262 4816061 260 40
22:00:21 2/20/2013 2 20 2013 22 658 520553 4816059 262 40
2:00:53 3/26/2011 3 26 2011 2 666 521229 4816061 260 40
8:00:47 3/7/2012 3 7 2012 8 657 521214 4816061 260 40
22:00:41 1/15/2012 1 15 2012 22 658 521283 4816062 260 40
8:01:20 2/22/2013 2 22 2013 8 671 521155 4816062 261 40
22:00:47 3/9/2009 3 9 2009 22 635 520510 4816060 262 40
6:00:56 1/2/2010 1 2 2010 6 646 521235 4816062 260 40
18:00:24 3/5/2012 3 5 2012 18 658 521070 4816062 261 40
0:00:47 1/31/2014 1 31 2014 0 909 520686 4816061 262 40
2:01:11 2/21/2013 2 21 2013 2 658 520553 4816061 262 40
6:00:44 4/4/2009 4 4 2009 6 647 521523 4816064 260 40
18:16:26 3/9/2013 3 9 2013 18 641 521492 4816064 260 40
18:01:18 1/21/2012 1 21 2012 18 641 521080 4816063 261 40
6:01:05 3/11/2010 3 11 2010 6 646 521308 4816064 260 40
4:00:44 4/19/2011 4 19 2011 4 664 522264 4816067 258 40
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2:00:54 1/31/2014 1 31 2014 2 909 520684 4816063 262 40
2:01:41 3/12/2012 3 12 2012 2 665 521114 4816064 261 40
18:00:47 2/28/2011 2 28 2011 18 653 520792 4816063 262 40
18:00:23 3/8/2010 3 8 2010 18 646 521247 4816065 260 40
4:00:41 1/22/2011 1 22 2011 4 657 521183 4816065 261 40
2:00:19 4/6/2014 4 6 2014 2 914 521206 4816065 261 40
2:00:47 2/22/2011 2 22 2011 2 650 520657 4816064 262 40
2:01:06 3/31/2012 3 31 2012 2 672 521168 4816065 261 40
0:00:47 12/24/2013 12 24 2013 0 908 520852 4816064 261 40
12:01:08 4/24/2008 4 24 2008 12 636 522754 4816071 257 40
20:00:31 3/5/2014 3 5 2014 20 909 520812 4816065 261 40
18:00:54 12/30/2010 12 30 2010 18 654 520078 4816062 263 40
18:00:52 3/13/2009 3 13 2009 18 641 519960 4816062 264 40
4:00:54 12/22/2010 12 22 2010 4 650 520855 4816065 261 40
18:00:24 3/9/2009 3 9 2009 18 635 520511 4816064 262 40
22:00:52 3/27/2014 3 27 2014 22 914 521200 4816066 261 40
6:00:56 1/22/2011 1 22 2011 6 657 521186 4816066 261 40
16:00:48 12/31/2010 12 31 2010 16 654 520072 4816063 263 40
18:00:47 2/21/2011 2 21 2011 18 801 520667 4816065 262 40
6:00:48 12/22/2010 12 22 2010 6 650 520848 4816066 261 40
4:00:42 4/22/2011 4 22 2011 4 657 521196 4816067 261 40
4:00:47 11/13/2011 11 13 2011 4 650 521205 4816067 261 40
6:00:55 1/21/2010 1 21 2010 6 647 519479 4816062 265 40
16:00:52 12/30/2010 12 30 2010 16 653 520171 4816064 263 40
18:00:53 2/23/2014 2 23 2014 18 916 520508 4816065 262 40
18:00:42 4/4/2009 4 4 2009 18 641 521366 4816067 260 40
6:00:54 3/28/2014 3 28 2014 6 914 521150 4816067 261 40
6:00:47 4/29/2011 4 29 2011 6 665 521464 4816068 260 40
19:00:56 2/9/2014 2 9 2014 19 657 520765 4816066 262 40
2:00:48 12/29/2010 12 29 2010 2 801 520765 4816066 262 40
4:00:54 3/28/2014 3 28 2014 4 914 521155 4816068 261 40
2:00:47 12/8/2009 12 8 2009 2 646 522085 4816071 258 40
0:00:42 2/22/2011 2 22 2011 0 801 520673 4816066 262 40
22:00:56 3/3/2011 3 3 2011 22 655 520673 4816067 262 40
0:01:01 12/3/2010 12 3 2010 0 650 521148 4816068 261 40
2:00:48 4/5/2008 4 5 2008 2 632 520786 4816067 262 40
0:00:44 2/21/2013 2 21 2013 0 658 520549 4816067 262 40
6:00:39 2/22/2011 2 22 2011 6 801 520669 4816067 262 40
20:00:56 1/13/2014 1 13 2014 20 914 520065 4816066 263 40
18:00:56 3/7/2009 3 7 2009 18 635 520429 4816067 262 40
0:00:41 3/28/2014 3 28 2014 0 914 521204 4816069 261 40
22:00:53 12/21/2010 12 21 2010 22 650 520990 4816069 261 40
18:00:47 3/3/2011 3 3 2011 18 655 520666 4816068 262 40
0:00:38 12/29/2010 12 29 2010 0 801 520671 4816068 262 40
18:00:55 3/2/2011 3 2 2011 18 655 520686 4816068 262 40
4:00:42 1/16/2012 1 16 2012 4 665 520932 4816069 261 40
6:00:42 4/19/2011 4 19 2011 6 664 522266 4816074 258 40
0:00:48 3/10/2009 3 10 2009 0 635 520513 4816068 262 40
6:00:48 1/26/2011 1 26 2011 6 647 521169 4816070 261 40
18:01:04 11/12/2011 11 12 2011 18 650 520884 4816070 261 40
8:01:06 12/17/2010 12 17 2010 8 650 521210 4816071 260 40
0:00:56 3/1/2011 3 1 2011 0 653 520756 4816070 262 40
4:00:47 2/22/2011 2 22 2011 4 801 520669 4816070 262 40
12:00:36 1/9/2009 1 9 2009 12 637 520677 4816070 262 40
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4:00:47 3/11/2010 3 11 2010 4 646 521323 4816072 260 40
4:00:54 1/1/2011 1 1 2011 4 653 521185 4816072 261 40
2:00:42 1/12/2009 1 12 2009 2 637 522422 4816076 257 40
22:00:47 2/21/2011 2 21 2011 22 653 520656 4816071 262 40
18:00:24 12/30/2010 12 30 2010 18 655 520072 4816069 263 40
6:00:53 4/1/2012 4 1 2012 6 657 521139 4816072 261 40
0:22:26 2/27/2014 2 27 2014 0 657 520465 4816070 262 40
22:00:55 3/10/2010 3 10 2010 22 641 521232 4816072 260 40
10:00:47 1/4/2011 1 4 2011 10 641 520620 4816071 262 40
10:00:54 2/1/2014 2 1 2014 10 909 520692 4816071 262 40
22:02:11 12/2/2010 12 2 2010 22 801 521087 4816073 261 40
2:00:55 2/22/2011 2 22 2011 2 801 520667 4816071 262 40
2:00:53 3/4/2011 3 4 2011 2 655 520622 4816071 262 40
22:00:26 2/19/2013 2 19 2013 22 658 520244 4816070 263 40
2:00:47 3/30/2008 3 30 2008 2 631 521371 4816074 260 40
2:00:56 2/22/2013 2 22 2013 2 657 520953 4816073 261 40
2:00:44 4/7/2008 4 7 2008 2 631 520658 4816072 262 40
18:01:53 12/28/2010 12 28 2010 18 801 521104 4816073 261 40
12:00:56 12/30/2013 12 30 2013 12 914 519618 4816069 264 40
0:00:23 2/20/2013 2 20 2013 0 658 520244 4816071 263 40
22:00:54 12/28/2010 12 28 2010 22 801 520676 4816072 262 40
0:00:47 3/28/2009 3 28 2009 0 640 521165 4816074 261 40
2:00:53 12/22/2010 12 22 2010 2 650 520877 4816073 261 40
2:00:53 1/3/2010 1 3 2010 2 640 520678 4816073 262 40
18:00:53 12/21/2010 12 21 2010 18 650 521008 4816074 261 40
4:00:47 4/1/2012 4 1 2012 4 671 521209 4816074 261 40
6:00:54 2/22/2011 2 22 2011 6 647 520678 4816073 262 40
14:00:54 12/19/2010 12 19 2010 14 650 520871 4816074 261 40
2:00:44 4/19/2012 4 19 2012 2 658 521199 4816075 261 40
4:00:53 2/22/2014 2 22 2014 4 679 521194 4816075 261 40
22:00:53 12/17/2010 12 17 2010 22 650 521257 4816075 260 40
20:01:06 1/30/2014 1 30 2014 20 909 520674 4816074 262 40
2:00:41 4/1/2012 4 1 2012 2 657 521138 4816075 261 40
8:00:41 4/21/2013 4 21 2013 8 658 521372 4816076 260 40
22:00:54 4/4/2008 4 4 2008 22 632 520792 4816075 262 40
12:00:48 12/10/2010 12 10 2010 12 647 520670 4816074 262 40
2:01:18 5/8/2009 5 8 2009 2 639 521206 4816076 261 40
2:01:14 3/4/2014 3 4 2014 2 916 520970 4816075 261 40
22:00:56 3/31/2012 3 31 2012 22 672 521207 4816076 261 40
6:00:53 4/25/2012 4 25 2012 6 657 521397 4816077 260 40
0:00:36 2/22/2011 2 22 2011 0 653 520681 4816075 262 40
12:00:42 1/29/2013 1 29 2013 12 658 520484 4816074 262 40
2:00:24 4/1/2012 4 1 2012 2 671 521215 4816077 260 40
22:00:42 1/30/2014 1 30 2014 22 909 520674 4816075 262 40
6:00:42 3/2/2011 3 2 2011 6 653 521142 4816077 261 40
4:01:32 4/12/2010 4 12 2010 4 643 522027 4816080 258 40
4:00:54 4/1/2012 4 1 2012 4 657 521138 4816077 261 40
2:00:41 2/22/2011 2 22 2011 2 653 520683 4816076 262 40
18:01:23 5/7/2011 5 7 2011 18 654 522521 4816082 257 40
8:00:58 1/2/2010 1 2 2010 8 647 520678 4816076 262 40
2:00:54 2/22/2014 2 22 2014 2 679 521195 4816077 261 40
22:00:54 2/28/2011 2 28 2011 22 653 520800 4816076 262 40
2:00:54 4/6/2013 4 6 2013 2 679 521162 4816077 261 40
10:00:47 1/9/2009 1 9 2009 10 637 520668 4816076 262 40
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4:00:54 2/22/2011 2 22 2011 4 647 520680 4816076 262 40
2:00:48 3/1/2011 3 1 2011 2 653 520681 4816076 262 40
0:00:53 12/28/2010 12 28 2010 0 657 520681 4816076 262 40
0:00:20 1/16/2012 1 16 2012 0 665 520969 4816077 261 40
0:00:48 3/3/2011 3 3 2011 0 655 520681 4816077 262 40
0:00:37 3/6/2014 3 6 2014 0 909 521207 4816078 261 40
0:01:41 3/18/2010 3 18 2010 0 656 521153 4816078 261 40
6:00:55 2/22/2011 2 22 2011 6 646 520677 4816077 262 40
4:00:54 4/1/2012 4 1 2012 4 672 521202 4816079 261 40
6:00:54 3/3/2011 3 3 2011 6 655 520669 4816077 262 40
10:00:53 3/22/2013 3 22 2013 10 663 520539 4816077 262 40
18:00:53 1/19/2012 1 19 2012 18 658 520156 4816075 263 40
2:00:44 2/3/2011 2 3 2011 2 653 520287 4816076 263 40
6:00:53 4/1/2012 4 1 2012 6 671 521207 4816079 261 40
4:00:42 2/3/2011 2 3 2011 4 653 520285 4816076 263 40
18:00:48 2/21/2014 2 21 2014 18 916 520570 4816077 262 40
22:00:46 3/25/2011 3 25 2011 22 666 521158 4816079 261 40
0:00:53 3/12/2010 3 12 2010 0 646 521192 4816079 261 40
22:00:50 2/18/2014 2 18 2014 22 914 520763 4816078 262 40
0:00:53 12/22/2010 12 22 2010 0 650 520907 4816079 261 40
6:00:56 3/1/2011 3 1 2011 6 653 520668 4816078 262 40
10:01:11 3/12/2011 3 12 2011 10 654 520535 4816078 262 40
12:00:48 2/1/2014 2 1 2014 12 909 520686 4816078 262 40
6:00:24 4/18/2008 4 18 2008 6 632 521180 4816080 261 40
2:00:54 3/5/2011 3 5 2011 2 657 521079 4816080 261 40
10:00:53 12/10/2010 12 10 2010 10 647 520667 4816079 262 40
12:00:42 12/10/2010 12 10 2010 12 639 520673 4816079 262 40
22:00:54 3/2/2011 3 2 2011 22 655 520684 4816079 262 40
4:01:24 4/8/2013 4 8 2013 4 671 521191 4816081 261 40
6:01:27 1/1/2011 1 1 2011 6 653 521185 4816081 261 40
22:00:49 3/12/2013 3 12 2013 22 658 521146 4816081 261 40
10:01:00 2/22/2014 2 22 2014 10 909 520536 4816079 262 40
0:00:48 1/22/2011 1 22 2011 0 647 521152 4816081 261 40
2:00:44 1/16/2012 1 16 2012 2 665 520968 4816080 261 40
0:00:48 3/2/2011 3 2 2011 0 653 521141 4816081 261 40
4:00:53 2/22/2011 2 22 2011 4 646 520677 4816080 262 40
22:00:53 11/12/2011 11 12 2011 22 650 520790 4816080 262 40
0:00:53 3/26/2011 3 26 2011 0 666 521149 4816081 261 40
8:00:47 12/11/2010 12 11 2010 8 639 521251 4816082 260 40
6:00:56 4/8/2010 4 8 2010 6 643 521992 4816084 259 40
18:00:56 1/23/2011 1 23 2011 18 655 520511 4816080 262 40
6:00:14 2/12/2013 2 12 2013 6 658 520424 4816080 262 40
10:00:51 12/10/2010 12 10 2010 10 639 520670 4816081 262 40
0:00:41 2/19/2014 2 19 2014 0 914 520765 4816081 262 40
2:00:43 3/2/2011 3 2 2011 2 653 521137 4816083 261 40
22:00:47 1/17/2013 1 17 2013 22 658 519659 4816078 264 40
2:00:42 3/13/2009 3 13 2009 2 635 520387 4816081 263 40
8:02:29 2/28/2011 2 28 2011 8 641 520901 4816082 261 40
2:01:12 3/3/2011 3 3 2011 2 655 520664 4816082 262 40
0:00:20 3/13/2013 3 13 2013 0 658 521147 4816084 261 40
0:00:44 4/11/2013 4 11 2013 0 671 521192 4816084 261 40
14:00:49 1/9/2009 1 9 2009 14 637 520670 4816082 262 40
10:01:01 2/3/2013 2 3 2013 10 657 520485 4816082 262 40
18:00:23 3/8/2010 3 8 2010 18 641 521087 4816084 261 40
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22:00:30 11/30/2009 11 30 2009 22 638 521144 4816084 261 40
6:00:53 4/1/2012 4 1 2012 6 672 521201 4816085 261 40
6:00:55 4/8/2013 4 8 2013 6 671 521187 4816085 261 40
8:00:53 4/8/2013 4 8 2013 8 679 521303 4816085 260 40
2:01:11 3/26/2011 3 26 2011 2 667 521123 4816085 261 40
22:00:54 3/17/2010 3 17 2010 22 656 521161 4816085 261 40
2:01:23 5/6/2009 5 6 2009 2 639 521148 4816085 261 40
4:01:57 4/25/2009 4 25 2009 4 639 521306 4816086 260 40
4:00:49 2/19/2014 2 19 2014 4 914 520782 4816085 262 40
4:00:24 12/18/2010 12 18 2010 4 650 521367 4816087 260 40
22:57:49 2/17/2013 2 17 2013 22 641 520439 4816084 262 40
18:00:47 1/21/2011 1 21 2011 18 657 521143 4816086 261 40
18:00:57 1/21/2011 1 21 2011 18 647 521171 4816086 261 40
22:00:31 3/12/2009 3 12 2009 22 635 520387 4816084 263 40
18:00:48 4/21/2011 4 21 2011 18 657 521180 4816087 261 40
0:00:50 3/13/2009 3 13 2009 0 635 520393 4816084 263 40
8:00:54 2/12/2013 2 12 2013 8 658 520419 4816085 262 40
2:00:23 2/23/2011 2 23 2011 2 655 520783 4816086 262 40
2:00:54 3/22/2010 3 22 2010 2 639 521176 4816087 261 40
10:00:50 1/9/2009 1 9 2009 10 632 520700 4816086 262 40
23:33:14 2/26/2013 2 26 2013 23 641 520438 4816085 262 40
12:00:14 1/9/2009 1 9 2009 12 632 520695 4816086 262 40
18:00:54 2/9/2009 2 9 2009 18 634 520498 4816085 262 40
10:01:18 2/28/2012 2 28 2012 10 641 520543 4816086 262 40
18:00:43 1/22/2012 1 22 2012 18 658 519940 4816084 264 40
2:00:54 1/3/2014 1 3 2014 2 658 519607 4816083 264 40
18:00:50 1/28/2013 1 28 2013 18 671 520249 4816085 263 40
0:00:53 4/6/2013 4 6 2013 0 679 521160 4816089 261 40
0:00:12 4/5/2008 4 5 2008 0 632 520752 4816087 262 40
2:00:54 3/18/2010 3 18 2010 2 656 521169 4816089 261 40
4:00:53 3/2/2011 3 2 2011 4 653 521141 4816089 261 40
6:00:50 2/19/2014 2 19 2014 6 914 520783 4816088 262 40
18:00:53 4/9/2010 4 9 2010 18 646 521265 4816089 260 40
6:00:48 2/22/2011       2       22      2011    6       653     520690  4816087 262     40
18:00:30        12/3/2010       12      3       2010    18      653     521183  4816089 261     40
22:00:48        3/1/2011        3       1       2011    22      653     521141  4816090 261     40
16:00:55        1/29/2013       1       29      2013    16      675     520430  4816088 262     40
0:00:54 4/9/2010        4       9       2010    0       656     521159  4816090 261     40
0:00:36 2/19/2014       2       19      2014    0       909     520775  4816089 262     40
22:00:54        4/8/2010        4       8       2010    22      656     521159  4816090 261     40
20:00:43        2/17/2013       2       17      2013    20      658     520497  4816088 262     40
0:00:24 3/8/2009        3       8       2009    0       634     520410  4816088 262     40
22:00:54        4/16/2012       4       16      2012    22      665     521131  4816090 261     40
16:00:56        3/31/2008       3       31      2008    16      637     520967  4816090 261     40
2:01:17 4/19/2011       4       19      2011    2       801     522341  4816095 258     40
10:00:53        2/2/2013        2       2       2013    10      675     520589  4816089 262     40
0:00:48 1/18/2013       1       18      2013    0       658     519679  4816087 264     40
0:00:37 2/3/2011        2       3       2011    0       653     520295  4816089 263     40
22:00:57        3/7/2009        3       7       2009    22      634     520412  4816089 262     40
22:00:59        4/10/2013       4       10      2013    22      671     521182  4816092 261     40
18:00:42        3/25/2011       3       25      2011    18      666     521104  4816092 261     40
22:00:26        1/21/2011       1       21      2011    22      647     521184  4816092 261     40
4:00:56 1/22/2011       1       22      2011    4       639     521191  4816092 261     40
22:00:52        2/18/2014       2       18      2014    22      909     520787  4816091 262     40
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22:00:54        3/30/2010       3       30      2010    22      641     522270  4816096 258     40
2:01:00 2/23/2011       2       23      2011    2       654     520791  4816091 262     40
6:00:42 1/31/2014       1       31      2014    6       909     520670  4816091 262     40
6:45:55 1/17/2013       1       17      2013    6       641     519717  4816088 264     40
18:00:12        12/30/2010      12      30      2010    18      653     519945  4816089 264     40
4:00:54 2/23/2011       2       23      2011    4       655     520795  4816092 262     40
18:00:42        3/7/2009        3       7       2009    18      634     520411  4816091 262     40
8:00:48 12/10/2010      12      10      2010    8       647     520804  4816092 262     40
18:00:55        4/27/2014       4       27      2014    18      908     522458  4816097 257     40
2:00:54 3/26/2011       3       26      2011    2       665     521024  4816093 261     40
20:00:43        2/13/2014       2       13      2014    20      917     520759  4816092 262     40
6:00:42 1/22/2011       1       22      2011    6       639     521191  4816093 261     40
2:00:55 2/22/2011       2       22      2011    2       647     520667  4816092 262     40
22:00:54        3/5/2014        3       5       2014    22      909     521193  4816094 261     40
10:00:41        3/31/2010       3       31      2010    10      650     521455  4816094 260     40
2:00:41 12/2/2009       12      2       2009    2       638     521142  4816094 261     40
0:00:42 3/12/2012       3       12      2012    0       658     521250  4816094 260     40
6:00:26 2/23/2011       2       23      2011    6       655     520791  4816093 262     40
4:00:43 2/20/2013       2       20      2013    4       658     520204  4816091 263     40
0:00:57 3/31/2010       3       31      2010    0       641     522272  4816098 258     40
18:00:53        2/21/2011       2       21      2011    18      801     520781  4816093 262     40
12:00:33        1/29/2013       1       29      2013    12      675     520473  4816092 262     40
0:00:54 2/22/2011       2       22      2011    0       647     520677  4816093 262     40
22:00:24        4/16/2012       4       16      2012    22      658     521122  4816095 261     40
2:00:50 2/20/2013       2       20      2013    2       658     520202  4816092 263     40
2:00:55 5/5/2009        5       5       2009    2       640     521024  4816095 261     40
18:00:55        3/12/2011       3       12      2011    18      641     521490  4816096 260     40
22:00:53        2/21/2011       2       21      2011    22      646     520671  4816094 262     40
18:00:54        3/11/2009       3       11      2009    18      635     520561  4816093 262     40
0:00:39 2/22/2011       2       22      2011    0       646     520678  4816094 262     40
18:00:49        12/18/2010      12      18      2010    18      650     521049  4816095 261     40
20:01:13        3/27/2013       3       27      2013    20      677     521290  4816096 260     40
10:00:49        4/8/2013        4       8       2013    10      679     521164  4816096 261     40
18:00:47 1/2/2010 1 2 2010 18 640 521128 4816096 261 40
4:00:53 2/23/2011 2 23 2011 4 654 520796 4816096 262 40
18:00:47 12/2/2010 12 2 2010 18 801 520803 4816096 262 40
2:00:55 3/26/2008 3 26 2008 2 632 520953 4816097 261 40
0:00:50 1/22/2011 1 22 2011 0 657 521191 4816097 261 40
18:00:53 2/21/2011 2 21 2011 18 646 520677 4816096 262 40
6:00:48 2/23/2011 2 23 2011 6 654 520799 4816096 262 40
4:00:55 2/22/2011 2 22 2011 4 653 520684 4816096 262 40
18:00:13 3/25/2011 3 25 2011 18 650 521164 4816098 261 40
2:00:42 4/1/2012 4 1 2012 2 672 521133 4816098 261 40
18:00:41 12/6/2011 12 6 2011 18 655 520298 4816095 263 40
6:00:54 12/19/2010 12 19 2010 6 650 521038 4816098 261 40
20:01:30 12/31/2013 12 31 2013 20 917 521124 4816098 261 40
4:01:18 3/4/2011 3 4 2011 4 655 520682 4816097 262 40
6:00:54 4/21/2013 4 21 2013 6 677 522222 4816102 258 40
16:00:54 12/4/2010 12 4 2010 16 641 520172 4816096 263 40
6:01:25 4/21/2012 4 21 2012 6 672 521946 4816101 259 40
6:00:54 2/1/2014 2 1 2014 6 909 520698 4816097 262 40
0:00:29 1/21/2012 1 21 2012 0 657 520193 4816096 263 40
8:00:52 1/21/2010 1 21 2010 8 647 519534 4816094 265 40
6:00:41 4/14/2013 4 14 2013 6 658 521338 4816100 260 40
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18:00:53 11/30/2009 11 30 2009 18 638 521134 4816100 261 40
8:00:45 2/12/2013 2 12 2013 8 671 520444 4816098 262 40
0:00:44 3/8/2009 3 8 2009 0 635 520416 4816098 262 40
2:00:55 2/24/2013 2 24 2013 2 677 520967 4816099 261 40
20:00:53 2/24/2012 2 24 2012 20 657 520466 4816098 262 40
14:01:46 1/29/2013 1 29 2013 14 675 520425 4816098 262 40
2:00:55 2/22/2011 2 22 2011 2 646 520674 4816099 262 40
6:00:47 2/12/2013 2 12 2013 6 671 520444 4816098 262 40
18:01:07 3/6/2009 3 6 2009 18 635 520553 4816099 262 40
22:00:36 3/7/2009 3 7 2009 22 635 520418 4816098 262 40
8:00:53 2/1/2014 2 1 2014 8 909 520695 4816099 262 40
22:00:41 3/4/2010 3 4 2010 22 633 521001 4816100 261 40
6:00:47 3/29/2014 3 29 2014 6 916 522600 4816106 257 40
2:00:48 4/12/2009 4 12 2009 2 634 522294 4816105 258 40
8:00:29 4/20/2011 4 20 2011 8 657 521305 4816102 260 40
5:57:11 12/23/2013 12 23 2013 5 657 521181 4816101 261 40
0:00:56 4/16/2013 4 16 2013 0 679 521199 4816102 261 40
18:00:54 12/17/2010 12 17 2010 18 650 521060 4816101 261 40
14:00:53 12/4/2010 12 4 2010 14 654 520491 4816100 262 40
14:00:47 3/20/2009 3 20 2009 14 635 520501 4816100 262 40
2:01:17 2/14/2014 2 14 2014 2 916 520662 4816101 262 40
6:00:48 3/11/2010 3 11 2010 6 641 521318 4816103 260 40
4:00:53 2/1/2014 2 1 2014 4 909 520694 4816101 262 40
6:00:53 1/16/2012 1 16 2012 6 665 521189 4816103 261 40
2:00:23 3/5/2011 3 5 2011 2 655 521038 4816103 261 40
22:00:42 2/23/2013 2 23 2013 22 677 521041 4816103 261 40
0:00:54 4/1/2011 4 1 2011 0 655 521090 4816103 261 40
8:00:53 1/31/2014 1 31 2014 8 909 520667 4816102 262 40
22:00:53 3/25/2008 3 25 2008 22 635 520688 4816102 262 40
18:00:23 3/7/2009 3 7 2009 18 635 520412 4816102 262 40
18:01:22 1/12/2012 1 12 2012 18 641 519930 4816100 264 40
0:00:51 2/24/2013 2 24 2013 0 677 521040 4816104 261 40
22:00:49 3/31/2011 3 31 2011 22 655 521089 4816105 261 40
8:01:22 4/1/2012 4 1 2012 8 671 521242 4816106 260 40
0:00:55 1/22/2011 1 22 2011 0 639 521165 4816105 261 40
4:00:54 12/13/2009 12 13 2009 4 644 520990 4816105 261 40
22:00:54 12/31/2013 12 31 2013 22 917 521133 4816106 261 40
12:00:47 12/17/2010 12 17 2010 12 650 520692 4816104 262 40
18:00:55 4/19/2011 4 19 2011 18 657 521283 4816107 260 40
2:00:41 1/22/2011 1 22 2011 2 657 521189 4816107 261 40
4:00:48 4/5/2008 4 5 2008 4 632 520806 4816105 262 40
6:00:54 4/7/2012 4 7 2012 6 657 521120 4816107 261 40
4:00:53 12/24/2013 12 24 2013 4 908 520683 4816106 262 40
22:00:49 2/13/2014 2 13 2014 22 917 520797 4816106 262 40
6:00:41 3/7/2012 3 7 2012 6 657 521162 4816107 261 40
18:01:24 1/22/2012 1 22 2012 18 641 519932 4816104 264 40
18:00:54 1/21/2011 1 21 2011 18 639 521166 4816108 261 40
6:01:12 4/12/2010 4 12 2010 6 643 522033 4816110 258 40
0:01:12 4/1/2012 4 1 2012 0 671 521330 4816108 260 40
22:00:48 3/27/2010 3 27 2010 22 657 521138 4816108 261 40
18:00:48 2/7/2009 2 7 2009 18 634 520540 4816106 262 40
14:00:48 12/17/2010 12 17 2010 14 650 520691 4816107 262 40
22:01:23 2/24/2014 2 24 2014 22 909 520878 4816107 261 40
22:00:48 4/10/2013 4 10 2013 22 679 520985 4816108 261 40
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4:00:41 4/14/2013 4 14 2013 4 658 521360 4816109 260 40
2:00:47 1/22/2011 1 22 2011 2 639 521162 4816109 261 40
18:00:57 2/21/2011 2 21 2011 18 647 520796 4816108 262 40
22:00:57 1/21/2011 1 21 2011 22 639 521166 4816109 261 40
4:00:54 4/7/2012 4 7 2012 4 657 521113 4816109 261 40
4:01:11 4/21/2013 4 21 2013 4 677 522218 4816113 258 40
22:00:21 3/13/2009 3 13 2009 22 641 520352 4816107 263 40
22:00:27 2/17/2013 2 17 2013 22 658 520406 4816107 263 40
4:00:53 1/26/2011 1 26 2011 4 653 520533 4816108 262 40
0:01:19 2/14/2014 2 14 2014 0 917 520796 4816109 262 40
18:01:23 3/25/2008 3 25 2008 18 635 520689 4816109 262 40
6:00:41 4/8/2013 4 8 2013 6 658 521127 4816111 261 40
2:00:41 3/14/2013 3 14 2013 2 658 521175 4816111 261 40
22:00:48 3/12/2009 3 12 2009 22 641 520427 4816109 262 40
4:00:26 4/19/2011 4 19 2011 4 665 522255 4816115 258 40
0:00:43 2/18/2013 2 18 2013 0 658 520398 4816110 263 40
6:00:47 3/26/2008 3 26 2008 6 632 520966 4816112 261 40
20:00:56 4/27/2014 4 27 2014 20 908 522108 4816116 258 40
2:01:11 2/19/2011 2 19 2011 2 641 521442 4816113 260 40
0:00:53 3/14/2009 3 14 2009 0 641 520350 4816110 263 40
1:01:42 2/10/2014 2 10 2014 1 657 520916 4816112 261 40
8:00:34 12/19/2010 12 19 2010 8 650 520967 4816113 261 40
0:00:14 3/26/2008 3 26 2008 0 635 520683 4816112 262 40
22:00:39 2/23/2013 2 23 2013 22 665 520932 4816113 261 40
0:00:15 3/7/2009 3 7 2009 0 635 520543 4816112 262 40
14:01:23 1/9/2009 1 9 2009 14 633 520688 4816113 262 40
4:00:53 2/15/2011 2 15 2011 4 641 521193 4816114 261 40
0:01:16 11/13/2011 11 13 2011 0 650 520941 4816114 261 40
0:00:30 2/15/2011 2 15 2011 0 641 521244 4816115 260 40
22:00:51 2/14/2011 2 14 2011 22 641 521191 4816115 261 40
18:00:48 4/8/2010 4 8 2010 18 656 521084 4816115 261 40
16:00:54 12/4/2010 12 4 2010 16 650 520130 4816112 263 40
22:00:53 1/18/2012 1 18 2012 22 665 520435 4816113 262 40
2:00:50 3/7/2009 3 7 2009 2 635 520559 4816113 262 40
18:00:48 2/27/2011 2 27 2011 18 641 521097 4816115 261 40
4:00:55 11/23/2010 11 23 2010 4 650 521227 4816116 260 40
2:00:56 3/5/2011 3 5 2011 2 647 521486 4816117 260 40
0:00:31 1/23/2013 1 23 2013 0 675 520380 4816114 263 40
22:00:48 2/24/2014 2 24 2014 22 914 520803 4816115 262 40
4:00:27 3/26/2008 3 26 2008 4 632 520961 4816115 261 40
20:00:47 1/18/2012 1 18 2012 20 665 520436 4816114 262 40
2:00:47 2/15/2011 2 15 2011 2 641 521190 4816116 261 40
0:02:19 4/7/2012 4 7 2012 0 657 521131 4816116 261 40
2:00:50 4/2/2012 4 2 2012 2 658 521132 4816116 261 40
6:00:42 1/26/2011 1 26 2011 6 653 520531 4816114 262 40
5:22:55 2/24/2013 2 24 2013 5 641 521147 4816117 261 40
2:00:55 3/5/2011 3 5 2011 2 654 521490 4816118 260 40
14:00:54 12/6/2011 12 6 2011 14 655 520087 4816114 263 40
20:00:53 2/23/2013 2 23 2013 20 665 520931 4816116 261 40
2:00:42 4/14/2013 4 14 2013 2 658 521316 4816118 260 40
22:01:19 1/21/2011 1 21 2011 22 657 521173 4816118 261 40
6:00:56 12/10/2010 12 10 2010 6 639 520969 4816117 261 40
22:00:44 1/24/2012 1 24 2012 22 658 521505 4816119 260 40
0:00:54 4/11/2009 4 11 2009 0 641 521154 4816118 261 40
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4:00:42 3/7/2009 3 7 2009 4 635 520561 4816116 262 40
8:00:52 12/24/2013 12 24 2013 8 908 520956 4816117 261 40
6:00:44 4/19/2012 4 19 2012 6 658 521129 4816118 261 40
14:00:47 12/11/2010 12 11 2010 14 653 520128 4816115 263 40
2:00:54 12/10/2010 12 10 2010 2 639 520943 4816117 261 40
22:00:53 3/6/2009 3 6 2009 22 635 520552 4816117 262 40
22:00:54 1/22/2013 1 22 2013 22 675 520369 4816116 263 40
4:00:23 3/26/2011 3 26 2011 4 663 521138 4816119 261 40
22:00:52 4/6/2012 4 6 2012 22 657 521132 4816119 261 40
4:00:48 4/11/2009 4 11 2009 4 641 521158 4816119 261 40
22:00:28 4/16/2012 4 16 2012 22 671 521377 4816120 260 40
18:00:41 3/5/2014 3 5 2014 18 909 520790 4816119 262 40
7:02:42 2/10/2014 2 10 2014 7 657 520919 4816119 261 40
4:01:12 4/8/2013 4 8 2013 4 658 521126 4816120 261 40
6:00:54 4/11/2009 4 11 2009 6 641 521156 4816120 261 40
2:00:20 4/16/2008 4 16 2008 2 632 522105 4816124 258 40
2:00:21 4/11/2009 4 11 2009 2 641 521154 4816121 261 40
2:01:12 11/13/2011 11 13 2011 2 650 520939 4816120 261 40
17:35:23 1/29/2013 1 29 2013 17 641 519983 4816117 264 40
6:01:23 1/23/2013 1 23 2013 6 675 520366 4816119 263 40
14:00:48 3/28/2008 3 28 2008 14 637 520341 4816119 263 40
0:00:53 3/12/2012 3 12 2012 0 665 521021 4816121 261 40
6:01:11 4/7/2012 4 7 2012 6 665 521137 4816121 261 40
18:00:41 2/28/2009 2 28 2009 18 635 520379 4816119 263 40
22:45:48 4/12/2013 4 12 2013 22 657 521104 4816122 261 40
6:00:42 4/19/2011 4 19 2011 6 665 522250 4816126 258 40
18:00:53 2/14/2011 2 14 2011 18 641 521101 4816122 261 40
22:00:54 2/28/2009 2 28 2009 22 635 520379 4816120 263 40
6:00:53 4/14/2013 4 14 2013 6 679 520949 4816122 261 40
6:00:54 12/10/2010 12 10 2010 6 647 520921 4816122 261 40
22:00:54 2/24/2014 2 24 2014 22 916 521116 4816123 261 40
0:00:24 3/29/2011 3 29 2011 0 801 520786 4816122 262 40
6:00:54 2/15/2011 2 15 2011 6 641 521190 4816123 261 40
18:00:47 2/28/2011 2 28 2011 18 653 520688 4816121 262 40
18:01:08 3/10/2010 3 10 2010 18 641 521188 4816123 261 40
6:00:54 3/26/2011 3 26 2011 6 663 521137 4816123 261 40
4:00:53 4/7/2012 4 7 2012 4 665 521135 4816123 261 40
4:00:53 4/14/2013 4 14 2013 4 679 520954 4816122 261 40
0:00:55 4/12/2009 4 12 2009 0 634 522302 4816127 258 40
0:00:53 3/1/2009 3 1 2009 0 634 520439 4816121 262 40
2:00:47 3/7/2009 3 7 2009 2 634 520362 4816121 263 40
20:00:46 2/24/2014 2 24 2014 20 914 520803 4816123 262 40
22:00:53 3/6/2009 3 6 2009 22 634 520357 4816122 263 40
20:00:42 2/21/2014 2 21 2014 20 916 520546 4816122 262 40
10:00:57 1/9/2009 1 9 2009 10 633 520670 4816123 262 40
2:01:18 1/11/2012 1 11 2012 2 641 521140 4816124 261 40
14:00:52 12/11/2010 12 11 2010 14 646 520155 4816121 263 40
4:00:49 3/7/2009 3 7 2009 4 634 520356 4816122 263 40
12:00:23 1/9/2009 1 9 2009 12 633 520673 4816123 262 40
5:26:56 2/25/2013 2 25 2013 5 641 520417 4816123 262 40
20:00:41 1/22/2013 1 22 2013 20 675 520370 4816123 263 40
10:00:54 2/22/2014 2 22 2014 10 916 520548 4816123 262 40
6:00:23 3/14/2013 3 14 2013 6 658 521160 4816125 261 40
2:00:53 1/23/2013 1 23 2013 2 675 520370 4816123 263 40
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22:00:54 4/6/2012 4 6 2012 22 665 521136 4816125 261 40
0:00:54 4/7/2012 4 7 2012 0 665 521138 4816125 261 40
6:00:54 1/20/2010 1 20 2010 6 646 520978 4816125 261 40
22:00:36 4/15/2013 4 15 2013 22 679 521230 4816126 260 40
18:00:53 3/6/2009 3 6 2009 18 634 520356 4816123 263 40
14:00:42 3/30/2010 3 30 2010 14 650 522291 4816130 258 40
18:00:47 2/23/2013 2 23 2013 18 671 520534 4816124 262 40
4:00:43 1/23/2013 1 23 2013 4 675 520371 4816124 263 40
6:00:44 1/9/2009 1 9 2009 6 637 522240 4816130 258 40
2:00:56 1/3/2010 1 3 2010 2 647 521006 4816126 261 40
2:00:53 4/14/2013 4 14 2013 2 679 520950 4816126 261 40
16:00:23 2/12/2009 2 12 2009 16 635 520465 4816125 262 40
4:00:53 1/19/2012 1 19 2012 4 665 520532 4816125 262 40
4:01:18 1/20/2010 1 20 2010 4 646 520978 4816127 261 40
2:01:21 4/13/2012 4 13 2012 2 665 521123 4816127 261 40
22:00:53 2/21/2014 2 21 2014 22 916 520541 4816126 262 40
14:00:24 12/18/2010 12 18 2010 14 650 520895 4816127 261 40
16:00:28 3/28/2008 3 28 2008 16 631 520575 4816127 262 40
22:01:54 1/2/2010 1 2 2010 22 647 521209 4816129 261 40
2:00:47 1/19/2012 1 19 2012 2 665 520536 4816128 262 40
12:00:56 12/8/2009 12 8 2009 12 646 520373 4816127 263 40
8:00:56 3/28/2008 3 28 2008 8 631 520566 4816128 262 40
4:00:54 4/13/2012 4 13 2012 4 665 521142 4816130 261 40
6:00:47 2/28/2011 2 28 2011 6 641 521143 4816130 261 40
8:00:54 12/22/2010 12 22 2010 8 650 520835 4816130 261 40
2:00:45 12/24/2013 12 24 2013 2 908 520680 4816130 262 40
20:00:50 11/28/2013 11 28 2013 20 914 521447 4816132 260 40
18:00:48 12/17/2008 12 17 2008 18 637 522621 4816136 257 40
6:00:44 2/10/2009 2 10 2009 6 632 520823 4816130 261 40
22:00:41 2/28/2009 2 28 2009 22 634 520442 4816129 262 40
0:00:42 3/22/2008 3 22 2008 0 633 520895 4816131 261 40
18:00:53 3/25/2011 3 25 2011 18 663 520946 4816131 261 40
18:00:54 3/31/2008 3 31 2008 18 637 520952 4816131 261 40
18:00:53 1/19/2012 1 19 2012 18 657 520089 4816129 263 40
10:00:54 12/30/2010 12 30 2010 10 654 520513 4816130 262 40
22:00:23 4/1/2012 4 1 2012 22 658 521004 4816132 261 40
20:00:53 2/24/2014 2 24 2014 20 909 520930 4816132 261 40
22:01:32 3/10/2013 3 10 2013 22 677 521156 4816133 261 40
18:00:44 12/31/2010 12 31 2010 18 641 520037 4816130 263 40
8:00:21 1/9/2009 1 9 2009 8 637 522236 4816137 258 40
0:00:23 3/14/2012 3 14 2012 0 658 520946 4816133 261 40
0:00:49 4/14/2013 4 14 2013 0 658 521138 4816133 261 40
4:00:42 12/10/2010 12 10 2010 4 639 520966 4816133 261 40
7:33:50 1/21/2014 1 21 2014 7 657 519549 4816128 255 40
4:00:44 3/14/2013 3 14 2013 4 658 521144 4816133 261 40
4:00:47 3/21/2014 3 21 2014 4 679 522048 4816136 258 40
8:00:47 1/23/2013 1 23 2013 8 675 520352 4816131 263 40
0:00:53 4/13/2012 4 13 2012 0 665 521134 4816134 261 40
16:00:26 12/31/2010 12 31 2010 16 655 519954 4816130 264 40
22:00:53 3/25/2011 3 25 2011 22 669 520968 4816133 261 40
0:01:05 3/11/2013 3 11 2013 0 677 521145 4816134 261 40
2:00:41 1/18/2013 1 18 2013 2 658 519690 4816130 254 40
22:00:21 4/2/2008 4 2 2008 22 631 521966 4816137 259 40
12:00:55 4/4/2009 4 4 2009 12 641 521166 4816135 261 40
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14:00:55 4/4/2009 4 4 2009 14 641 521152 4816135 261 40
4:01:01 2/24/2013 2 24 2013 4 677 520971 4816135 261 40
18:00:56 1/19/2012 1 19 2012 18 641 520125 4816132 263 40
6:01:07 2/24/2013 2 24 2013 6 677 520967 4816135 261 40
4:00:55 1/18/2010 1 18 2010 4 647 519472 4816131 255 40
18:00:54 2/12/2009 2 12 2009 18 635 520440 4816134 262 40
16:00:53 1/29/2013 1 29 2013 16 658 520393 4816134 263 40
20:00:53 2/24/2014 2 24 2014 20 916 520907 4816136 261 40
0:01:18 3/28/2010 3 28 2010 0 657 521169 4816136 261 40
18:01:23 2/8/2013 2 8 2013 18 657 520207 4816134 253 40
16:01:20 4/4/2009 4 4 2009 16 641 521301 4816137 260 40
8:00:50 1/19/2012 1 19 2012 8 657 520406 4816135 263 40
6:00:33 1/29/2013 1 29 2013 6 658 520041 4816134 253 40
0:00:48 12/10/2010 12 10 2010 0 639 520740 4816137 262 40
6:00:54 1/18/2010 1 18 2010 6 647 519480 4816133 255 40
2:01:47 1/23/2012 1 23 2012 2 641 519963 4816134 254 40
0:00:36 3/26/2011 3 26 2011 0 669 520966 4816138 261 40
0:00:54 4/1/2012 4 1 2012 0 657 521082 4816138 261 40
0:00:55 1/3/2010 1 3 2010 0 647 520940 4816138 261 40
16:00:55 1/29/2013 1 29 2013 16 671 520370 4816137 253 40
14:01:00 4/28/2014 4 28 2014 14 907 522761 4816145 257 40
18:00:47 3/25/2011 3 25 2011 18 669 520951 4816139 261 40
0:00:49 4/1/2008 4 1 2008 0 631 520993 4816139 261 40
20:00:47 1/26/2012 1 26 2012 20 663 520494 4816138 252 40
2:00:47 1/20/2010 1 20 2010 2 646 520973 4816140 261 40
2:00:43 3/7/2012 3 7 2012 2 658 521248 4816141 260 40
14:00:41 1/29/2013 1 29 2013 14 658 520390 4816138 253 40
2:00:54 3/29/2011 3 29 2011 2 801 520969 4816140 261 40
6:01:17 4/8/2013 4 8 2013 6 679 521339 4816141 260 40
16:00:48 12/24/2013 12 24 2013 16 908 520818 4816140 261 40
14:00:50 1/9/2009 1 9 2009 14 632 520648 4816139 252 40
22:00:21 4/17/2008 4 17 2008 22 632 521142 4816142 261 40
6:00:42 4/19/2011 4 19 2011 6 663 522270 4816145 258 40
2:00:48 3/24/2014 3 24 2014 2 909 522198 4816145 258 40
6:00:54 3/28/2014 3 28 2014 6 679 521149 4816142 261 40
4:00:43 1/29/2013 1 29 2013 4 658 520042 4816139 253 40
20:00:42 1/28/2013 1 28 2013 20 658 520020 4816139 253 40
4:00:36 12/7/2011 12 7 2011 4 655 520506 4816141 252 40
22:00:42 4/12/2012 4 12 2012 22 665 521125 4816143 261 40
2:00:54 4/16/2008 4 16 2008 2 631 522249 4816147 258 40
12:00:23 3/28/2008 3 28 2008 12 637 520481 4816141 252 40
16:00:53 12/6/2010 12 6 2010 16 653 520115 4816140 253 40
0:01:02 4/1/2008 4 1 2008 0 637 521004 4816143 251 40
0:00:39 1/29/2013 1 29 2013 0 658 520033 4816140 253 40
22:00:35 12/31/2010 12 31 2010 22 641 520036 4816140 253 40
22:00:54 3/11/2012 3 11 2012 22 665 520996 4816143 251 40
8:00:48 1/29/2013 1 29 2013 8 675 520440 4816141 252 40
16:00:47 4/6/2008 4 6 2008 16 631 520917 4816143 251 40
2:00:56 1/14/2012 1 14 2012 2 641 520051 4816140 253 40
0:00:35 4/2/2012 4 2 2012 0 658 520985 4816143 251 40
8:00:47 1/29/2013 1 29 2013 8 658 520043 4816140 253 40
22:00:43 3/25/2011 3 25 2011 22 665 520997 4816143 251 40
8:00:54 3/28/2008 3 28 2008 8 632 520507 4816142 252 40
16:00:54 12/18/2010 12 18 2010 16 650 520930 4816143 251 40
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18:00:48 4/9/2010 4 9 2010 18 646 521471 4816145 260 40
0:00:40 1/19/2012 1 19 2012 0 665 520472 4816142 252 40
18:00:56 1/12/2012 1 12 2012 18 657 520057 4816141 253 40
20:00:53 1/27/2012 1 27 2012 20 657 520077 4816141 253 40
0:00:42 4/19/2012 4 19 2012 0 658 521127 4816145 251 40
18:00:15 3/28/2011 3 28 2011 18 801 520780 4816144 252 40
22:00:53 3/31/2008 3 31 2008 22 637 521003 4816145 251 40
22:00:44 1/28/2013 1 28 2013 22 658 520047 4816142 253 40
2:00:33 2/2/2014 2 2 2014 2 909 520668 4816144 252 40
0:00:18 3/7/2009 3 7 2009 0 634 520332 4816143 253 40
18:00:48 1/27/2012 1 27 2012 18 657 520124 4816142 253 40
22:00:47 1/27/2012 1 27 2012 22 657 520099 4816143 253 40
2:00:53 2/19/2014 2 19 2014 2 909 520819 4816145 251 40
14:00:54 1/29/2013 1 29 2013 14 671 520368 4816144 253 40
0:00:48 1/28/2012 1 28 2012 0 657 520098 4816143 253 40
0:00:42 3/26/2011 3 26 2011 0 665 520990 4816146 251 40
16:00:33 1/13/2012 1 13 2012 16 657 520144 4816143 253 40
22:00:21 3/31/2008 3 31 2008 22 631 520992 4816146 251 40
2:00:35 2/1/2014 2 1 2014 2 909 520665 4816145 252 40
16:00:54 2/25/2014 2 25 2014 16 916 520496 4816145 252 40
2:01:12 3/9/2012 3 9 2012 2 641 521341 4816148 250 40
6:01:21 4/13/2012 4 13 2012 6 665 521126 4816148 251 40
22:01:11 4/9/2014 4 9 2014 22 917 520924 4816147 251 40
6:00:48 4/29/2011 4 29 2011 6 654 521201 4816148 251 40
18:01:09 4/5/2008 4 5 2008 18 636 522427 4816152 257 40
0:00:48 4/18/2008 4 18 2008 0 632 521136 4816148 251 40
0:00:45 4/8/2012 4 8 2012 0 665 520927 4816148 251 40
16:00:48 4/7/2012 4 7 2012 16 657 520928 4816148 251 40
18:00:55 1/27/2012 1 27 2012 18 641 520126 4816145 253 40
18:01:08 3/11/2010 3 11 2010 18 646 520992 4816148 251 40
0:25:18 2/12/2013 2 12 2013 0 641 520434 4816146 252 40
12:00:45 11/28/2013 11 28 2013 12 914 520829 4816147 251 40
22:00:56 4/7/2012 4 7 2012 22 665 520938 4816148 251 40
6:00:51 4/22/2011 4 22 2011 6 662 522060 4816153 258 40
22:00:49 3/28/2011 3 28 2011 22 801 520795 4816149 252 40
2:00:37 1/1/2011 1 1 2011 2 654 520040 4816147 253 40
8:00:55 1/19/2011 1 19 2011 8 646 520497 4816148 252 40
0:01:19 1/20/2010 1 20 2010 0 646 520958 4816150 251 40
14:00:56 12/11/2010 12 11 2010 14 801 520194 4816148 253 40
8:00:23 12/10/2010 12 10 2010 8 639 520980 4816150 251 40
6:00:41 1/1/2011 1 1 2011 6 654 520046 4816148 253 40
2:00:42 1/29/2013 1 29 2013 2 658 520024 4816148 253 40
8:00:56 3/12/2013 3 12 2013 8 677 520788 4816150 252 40
4:00:53 1/9/2012 1 9 2012 4 657 520492 4816150 252 40
6:00:51 1/29/2013 1 29 2013 6 675 520430 4816149 252 40
18:00:53 1/2/2010 1 2 2010 18 646 520983 4816151 251 40
4:00:53 1/29/2013 1 29 2013 4 675 520428 4816150 252 40
0:00:54 3/5/2010 3 5 2010 0 646 520569 4816150 252 40
2:00:26 4/19/2011 4 19 2011 2 665 522276 4816156 258 40
16:00:53 12/17/2010 12 17 2010 16 650 521001 4816152 251 40
22:01:23 1/2/2010 1 2 2010 22 646 520980 4816152 251 40
0:00:54 3/13/2012 3 13 2012 0 665 522036 4816155 258 40
10:01:05 1/19/2011 1 19 2011 10 646 520512 4816151 252 40
12:00:50 3/28/2008 3 28 2008 12 632 520491 4816151 252 40
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12:20:26 3/10/2013 3 10 2013 12 641 520706 4816152 252 40
10:00:48 2/22/2014 2 22 2014 10 679 520492 4816151 252 40
12:00:22 12/30/2010 12 30 2010 12 654 520470 4816151 252 40
8:00:54 3/28/2011 3 28 2011 8 664 520445 4816152 252 40
14:00:56 12/30/2010 12 30 2010 14 654 520373 4816152 253 40
22:00:41 3/11/2012 3 11 2012 22 658 521161 4816155 251 40
18:00:53 2/12/2009 2 12 2009 18 635 520427 4816153 252 40
22:00:10 4/13/2013 4 13 2013 22 679 520940 4816155 251 40
4:00:44 1/1/2011 1 1 2011 4 654 520044 4816152 253 40
18:00:47 2/9/2010 2 9 2010 18 641 520028 4816152 253 40
0:00:54 1/1/2011 1 1 2011 0 654 520042 4816152 253 40
14:00:53 12/4/2010 12 4 2010 14 657 520464 4816154 252 40
18:00:47 2/13/2011 2 13 2011 18 650 520966 4816156 251 40
4:00:54 1/1/2011 1 1 2011 4 641 520047 4816153 253 40
22:00:47 4/11/2009 4 11 2009 22 634 522306 4816160 258 40
20:01:18 4/6/2012 4 6 2012 20 665 521031 4816156 251 40
12:00:43 12/30/2010 12 30 2010 12 650 520510 4816154 252 40
19:18:26 1/16/2014 1 16 2014 19 657 519987 4816153 254 40
0:00:53 1/14/2014 1 14 2014 0 914 520057 4816153 253 40
8:00:56 1/26/2013 1 26 2013 8 663 520907 4816156 251 40
0:00:53 2/10/2010 2 10 2010 0 641 520007 4816153 253 40
18:00:43 3/9/2011 3 9 2011 18 647 520185 4816154 253 40
0:00:50 3/5/2010 3 5 2010 0 641 520799 4816156 252 40
18:00:48 2/24/2014 2 24 2014 18 916 520983 4816157 251 40
0:00:55 1/3/2010 1 3 2010 0 646 520802 4816156 252 40
4:00:53 3/14/2009 3 14 2009 4 641 520408 4816155 253 40
4:00:48 12/26/2011 12 26 2011 4 658 521145 4816158 251 40
22:00:53 2/21/2011 2 21 2011 22 647 520621 4816156 252 40
14:00:54 3/28/2008 3 28 2008 14 632 520496 4816156 252 40
6:01:11 4/2/2013 4 2 2013 6 658 522319 4816163 248 40
12:00:54 4/7/2012 4 7 2012 12 657 520792 4816158 252 40
0:01:26 3/5/2010 3 5 2010 0 633 520803 4816158 252 40
2:00:50 1/21/2013 1 21 2013 2 657 520386 4816157 253 40
16:00:50 12/4/2010 12 4 2010 16 657 520085 4816156 253 40
2:00:26 1/5/2013 1 5 2013 2 657 519617 4816155 254 40
2:00:53 12/7/2011 12 7 2011 2 655 520979 4816159 251 40
8:00:54 1/1/2011 1 1 2011 8 641 520044 4816156 253 40
18:00:53 1/24/2010 1 24 2010 18 640 520958 4816160 251 40
8:00:51 1/18/2010 1 18 2010 8 647 519483 4816156 255 40
22:00:54 3/4/2010 3 4 2010 22 641 520804 4816160 252 40
22:00:25 3/13/2012 3 13 2012 22 658 520979 4816160 251 40
12:00:08 12/18/2010 12 18 2010 12 650 520796 4816160 252 40
16:00:48 3/12/2009 3 12 2009 16 635 520454 4816159 252 40
18:00:54 12/31/2010 12 31 2010 18 654 519972 4816158 254 40
0:00:54 3/18/2010 3 18 2010 0 647 521138 4816162 251 40
14:00:48 12/11/2010 12 11 2010 14 657 520173 4816159 253 40
22:00:56 2/13/2014 2 13 2014 22 679 520812 4816161 251 40
4:00:54 4/8/2013 4 8 2013 4 679 521361 4816163 250 40
10:00:33 12/30/2010 12 30 2010 10 650 520517 4816161 252 40
2:00:42 1/13/2010 1 13 2010 2 647 519519 4816158 255 40
16:00:16 3/12/2009 3 12 2009 16 641 520371 4816160 253 40
22:00:53 2/9/2010 2 9 2010 22 641 520021 4816159 253 40
10:00:52 1/6/2011 1 6 2011 10 639 520499 4816161 252 40
18:00:48 4/7/2012 4 7 2012 18 657 521013 4816163 251 40
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22:00:57 3/28/2011 3 28 2011 22 664 520987 4816162 251 40
18:00:41 3/11/2009 3 11 2009 18 641 520353 4816161 253 40
2:01:17 1/28/2012 1 28 2012 2 641 520389 4816161 253 40
16:00:48 12/3/2009 12 3 2009 16 638 520268 4816160 253 40
14:00:55 3/30/2010 3 30 2010 14 654 522292 4816167 248 40
0:00:48 3/13/2009 3 13 2009 0 641 520386 4816162 253 40
10:00:51 1/19/2011 1 19 2011 10 654 520497 4816162 252 40
6:00:30 1/1/2011 1 1 2011 6 641 520042 4816161 253 40
2:00:42 3/14/2012 3 14 2012 2 658 521091 4816165 251 40
18:00:41 4/20/2012 4 20 2012 18 672 522230 4816169 248 40
0:00:53 2/14/2014 2 14 2014 0 679 520815 4816164 251 40
18:00:24 2/28/2009 2 28 2009 18 634 520465 4816163 252 40
2:00:54 3/29/2011 3 29 2011 2 664 520991 4816165 251 40
0:00:18 3/29/2011 3 29 2011 0 664 520988 4816165 251 40
18:00:53 3/4/2011 3 4 2011 18 653 521043 4816165 251 40
22:01:09 3/30/2011 3 30 2011 22 661 522119 4816169 248 40
18:00:38 3/12/2009 3 12 2009 18 635 520446 4816164 252 40
22:00:54 3/21/2008 3 21 2008 22 633 520890 4816165 251 40
22:00:42 3/17/2010 3 17 2010 22 647 521142 4816166 251 40
18:00:48 1/2/2010 1 2 2010 18 647 521152 4816166 251 40
22:00:58 12/6/2011 12 6 2011 22 655 520955 4816166 251 40
20:00:53 2/13/2014 2 13 2014 20 679 520831 4816166 251 40
18:00:48 2/20/2013 2 20 2013 18 665 520050 4816163 253 40
10:01:12 12/18/2010 12 18 2010 10 650 520798 4816166 252 40
14:00:56 12/4/2010 12 4 2010 14 801 520458 4816165 252 40
22:00:54 1/22/2012 1 22 2012 22 658 520030 4816164 253 40
14:00:54 12/3/2009 12 3 2009 14 638 520267 4816165 253 40
0:00:36 3/26/2011 3 26 2011 0 667 520983 4816167 251 40
4:00:36 3/26/2011 3 26 2011 4 667 521131 4816168 251 40
14:00:45 4/5/2013 4 5 2013 14 658 522697 4816173 247 40
22:00:19 1/26/2012 1 26 2012 22 663 520460 4816166 252 40
0:00:46 12/3/2010 12 3 2010 0 639 519492 4816163 255 40
16:00:42 12/11/2010 12 11 2010 16 801 520499 4816167 252 40
22:00:53 1/24/2010 1 24 2010 22 640 520957 4816168 251 40
12:00:41 4/1/2013 4 1 2013 12 658 522629 4816174 247 40
6:00:36 3/12/2013 3 12 2013 6 677 520972 4816169 251 40
22:00:58 2/21/2013 2 21 2013 22 665 520983 4816169 251 40
2:00:43 3/14/2009 3 14 2009 2 635 520395 4816167 253 40
22:00:26 1/13/2014 1 13 2014 22 914 520067 4816167 253 40
0:00:55 1/1/2011 1 1 2011 0 641 520036 4816167 253 40
8:00:30 1/12/2009 1 12 2009 8 637 522401 4816174 248 40
8:00:27 1/14/2012 1 14 2012 8 657 520198 4816168 253 40
18:00:54 3/25/2011 3 25 2011 18 665 520970 4816170 251 40
0:15:55 2/9/2013 2 9 2013 0 641 520150 4816168 253 40
18:00:47 3/13/2009 3 13 2009 18 635 520387 4816169 253 40
22:00:54 3/13/2009 3 13 2009 22 635 520391 4816169 253 40
4:00:42 3/14/2009 3 14 2009 4 635 520396 4816169 253 40
20:00:48 2/21/2013 2 21 2013 20 658 520942 4816171 251 40
10:00:56 1/19/2011 1 19 2011 10 655 520494 4816170 252 40
10:01:17 2/21/2013 2 21 2013 10 665 520500 4816170 252 40
10:00:16 4/7/2012 4 7 2012 10 657 520797 4816171 252 40
18:01:11 1/19/2010 1 19 2010 18 646 520808 4816171 252 40
20:00:20 1/22/2012 1 22 2012 20 658 520034 4816169 253 40
0:00:53 3/22/2010 3 22 2010 0 639 521146 4816173 251 40
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20:00:54 3/18/2014 3 18 2014 20 907 520940 4816172 251 40
20:00:42 3/11/2012 3 11 2012 20 658 521128 4816173 251 40
0:00:53 2/22/2013 2 22 2013 0 665 520980 4816173 251 40
18:00:54 3/28/2011 3 28 2011 18 664 520987 4816173 251 40
6:00:54 3/26/2011 3 26 2011 6 667 521132 4816174 251 40
2:00:41 1/1/2011 1 1 2011 2 641 520045 4816171 253 40
10:00:53 4/10/2009 4 10 2009 10 641 520971 4816174 251 40
18:15:17 2/8/2013 2 8 2013 18 641 520127 4816171 253 40
0:01:03 1/16/2012 1 16 2012 0 658 520971 4816174 251 40
14:00:48 12/4/2010 12 4 2010 14 641 520432 4816172 252 40
23:58:51 1/4/2013 1 4 2013 23 641 519694 4816170 254 40
22:00:43 1/12/2010 1 12 2010 22 647 519542 4816170 255 40
22:00:54 3/25/2011 3 25 2011 22 667 520977 4816175 251 40
0:00:54 4/14/2013 4 14 2013 0 679 520995 4816175 251 40
6:01:12 2/22/2013 2 22 2013 6 665 520966 4816175 251 40
6:00:56 1/14/2012 1 14 2012 6 657 520208 4816173 253 40
2:00:53 4/7/2012 4 7 2012 2 657 521110 4816176 251 40
22:00:24 2/21/2013 2 21 2013 22 658 520979 4816176 251 40
8:00:11 3/28/2008 3 28 2008 8 637 520480 4816175 252 40
2:00:52 2/22/2013 2 22 2013 2 665 520980 4816177 251 40
22:01:18 12/22/2013 12 22 2013 22 914 520546 4816176 252 40
2:00:54 2/11/2013 2 11 2013 2 665 520976 4816178 251 40
2:00:23 2/22/2013 2 22 2013 2 658 520922 4816178 251 40
18:00:53 3/29/2010 3 29 2010 18 652 522707 4816183 247 40
0:01:43 3/11/2014 3 11 2014 0 679 520513 4816176 252 40
0:00:23 3/13/2012 3 13 2012 0 658 521269 4816179 250 40
6:00:16 2/22/2011 2 22 2011 6 650 520593 4816177 252 40
10:00:54 12/24/2013 12 24 2013 10 908 520807 4816178 252 40
20:00:54 2/10/2013 2 10 2013 20 665 520974 4816179 251 40
22:00:55 1/19/2010 1 19 2010 22 646 520808 4816178 252 40
0:00:44 1/27/2012 1 27 2012 0 663 520473 4816178 252 40
0:00:48 12/7/2011 12 7 2011 0 655 520954 4816179 251 40
4:00:42 2/22/2013 2 22 2013 4 658 520928 4816179 251 40
4:00:53 2/11/2013 2 11 2013 4 665 520976 4816179 251 40
10:00:49 1/24/2012 1 24 2012 10 641 520063 4816177 253 40
12:00:26 4/3/2014 4 3 2014 12 914 520255 4816177 253 40
2:01:12 1/16/2012 1 16 2012 2 658 520978 4816180 251 40
0:00:25 2/22/2013 2 22 2013 0 658 520967 4816180 251 40
20:01:48 2/21/2013 2 21 2013 20 665 520972 4816180 251 40
2:00:36 2/10/2010 2 10 2010 2 641 520019 4816177 253 40
2:00:48 1/3/2011 1 3 2011 2 641 519783 4816176 254 40
12:01:18 12/24/2013 12 24 2013 12 908 520803 4816180 252 40
22:00:48 1/12/2012 1 12 2012 22 657 520031 4816178 253 40
8:00:24 3/1/2011 3 1 2011 8 653 520634 4816180 252 40
6:00:43 1/16/2012 1 16 2012 6 658 521300 4816182 250 40
8:00:42 1/23/2012 1 23 2012 8 658 520482 4816180 252 40
18:01:24 1/28/2013 1 28 2013 18 675 520014 4816178 253 40
10:28:56 4/8/2013 4 8 2013 10 657 520982 4816182 251 40
18:01:03 2/21/2011 2 21 2011 18 650 521377 4816183 250 40
0:00:17 1/25/2010 1 25 2010 0 640 520958 4816182 251 40
22:00:31 2/10/2013 2 10 2013 22 665 520969 4816182 251 40
8:00:47 1/28/2012 1 28 2012 8 657 520388 4816180 253 40
18:00:54 1/24/2010 1 24 2010 18 646 520807 4816182 252 40
0:00:09 3/14/2009 3 14 2009 0 635 520441 4816181 252 40
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18:00:46 3/4/2011 3 4 2011 18 657 521163 4816183 251 40
2:00:42 3/14/2009 3 14 2009 2 641 520423 4816181 252 40
0:00:47 1/3/2011 1 3 2011 0 641 519780 4816179 254 40
4:00:54 2/22/2011 2 22 2011 4 650 520608 4816182 252 40
4:00:26 1/16/2012 1 16 2012 4 658 521074 4816184 251 40
14:00:54 12/11/2010 12 11 2010 14 647 520177 4816182 253 40
4:00:51 2/22/2013 2 22 2013 4 665 520970 4816184 251 40
8:00:50 1/17/2012 1 17 2012 8 665 520528 4816183 252 40
6:00:25 2/22/2013 2 22 2013 6 658 520932 4816185 251 40
18:00:54 1/8/2012 1 8 2012 18 657 520281 4816183 253 40
6:00:41 2/22/2011 2 22 2011 6 657 520541 4816184 252 40
18:00:48 4/4/2008 4 4 2008 18 632 520917 4816185 251 40
18:00:49 3/14/2009 3 14 2009 18 639 520513 4816184 252 40
22:00:54 3/30/2011 3 30 2011 22 659 522160 4816189 248 40
12:00:48 12/6/2010 12 6 2010 12 657 520148 4816183 253 40
0:00:54 2/11/2013 2 11 2013 0 665 520974 4816185 251 40
4:00:54 1/27/2012 1 27 2012 4 663 520517 4816184 252 40
6:19:12 3/10/2013 3 10 2013 6 641 520978 4816186 251 40
8:00:24 2/10/2010 2 10 2010 8 641 520018 4816183 253 40
10:00:34 1/4/2011 1 4 2011 10 655 520509 4816185 252 40
6:00:47 4/23/2008 4 23 2008 6 634 522536 4816191 247 40
14:00:48 12/4/2010 12 4 2010 14 650 520422 4816185 252 40
14:01:21 12/4/2010 12 4 2010 14 646 520453 4816185 252 40
16:00:48 1/9/2009 1 9 2009 16 633 520626 4816186 252 40
22:00:41 3/29/2010 3 29 2010 22 643 522197 4816191 248 40
4:00:56 2/2/2014 2 2 2014 4 909 520647 4816186 252 40
4:00:56 2/22/2011 2 22 2011 4 657 520542 4816186 252 40
2:00:53 1/25/2010 1 25 2010 2 641 520506 4816186 252 40
8:00:43 1/1/2011 1 1 2011 8 654 520025 4816184 253 40
8:00:40 1/20/2010 1 20 2010 8 646 520943 4816187 251 40
4:00:41 3/26/2011 3 26 2011 4 665 521141 4816188 251 40
8:00:34 4/10/2009 4 10 2009 8 641 520971 4816188 251 40
6:00:53 4/25/2009 4 25 2009 6 639 521333 4816189 250 40
2:00:53 1/4/2013 1 4 2013 2 657 519475 4816183 255 40
6:00:54 2/11/2013 2 11 2013 6 665 520967 4816188 251 40
16:00:22 3/13/2009 3 13 2009 16 635 520454 4816186 252 40
18:00:53 3/13/2009 3 13 2009 18 635 520452 4816187 252 40
4:00:53 4/19/2011 4 19 2011 4 663 522252 4816193 248 40
22:00:56 1/24/2010 1 24 2010 22 646 520807 4816188 252 40
18:00:26 12/25/2013 12 25 2013 18 658 520020 4816186 253 40
18:00:48 1/4/2013 1 4 2013 18 657 519683 4816185 254 40
20:00:33 1/12/2012 1 12 2012 20 657 520036 4816186 253 40
22:00:28 3/29/2010 3 29 2010 22 641 522202 4816194 248 40
6:00:54 3/26/2011 3 26 2011 6 665 521148 4816191 251 40
20:00:24 2/20/2013 2 20 2013 20 665 520073 4816187 253 40
22:00:42 12/31/2010 12 31 2010 22 654 519986 4816187 254 40
4:00:48 3/13/2009 3 13 2009 4 634 520519 4816190 252 40
18:00:55 1/20/2013 1 20 2013 18 657 520387 4816189 253 40
4:01:14 2/24/2013 2 24 2013 4 665 520957 4816191 251 40
0:00:52 1/15/2011 1 15 2011 0 655 520531 4816190 252 40
0:00:21 1/23/2012 1 23 2012 0 658 520040 4816189 253 40
2:01:17 3/26/2011 3 26 2011 2 660 521071 4816192 251 40
20:00:49 2/23/2013 2 23 2013 20 663 520527 4816191 252 40
22:00:41 3/16/2013 3 16 2013 22 658 521148 4816193 251 40
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18:00:41 1/17/2012 1 17 2012 18 665 520526 4816191 252 40
18:00:55 12/31/2010 12 31 2010 18 654 519984 4816190 254 40
20:00:54 3/16/2013 3 16 2013 20 658 521152 4816194 251 40
18:00:25 1/17/2012 1 17 2012 18 658 520255 4816191 253 40
23:55:50 12/22/2013 12 22 2013 23 657 520964 4816194 251 40
4:00:50 2/10/2010 2 10 2010 4 641 520021 4816192 253 40
0:00:42 3/26/2011 3 26 2011 0 660 521066 4816195 251 40
18:00:48 4/9/2010 4 9 2010 18 652 521089 4816196 251 40
2:00:54 4/8/2012 4 8 2012 2 665 520965 4816195 251 40
18:00:54 4/17/2008 4 17 2008 18 632 520911 4816196 251 40
6:00:25 2/10/2010 2 10 2010 6 641 520020 4816193 253 40
18:00:55 1/4/2011 1 4 2011 18 641 519700 4816193 254 40
22:00:50 2/20/2013 2 20 2013 22 665 520081 4816194 253 40
14:00:44 12/31/2010 12 31 2010 14 654 520448 4816195 252 40
6:00:56 4/8/2010 4 8 2010 6 639 522486 4816202 247 40
19:19:55 4/13/2014 4 13 2014 19 657 521190 4816198 251 40
6:00:56 2/24/2013 2 24 2013 6 665 520961 4816197 251 40
0:00:53 2/24/2013 2 24 2013 0 665 520954 4816198 251 40
2:00:43 1/15/2011 1 15 2011 2 655 520529 4816197 252 40
18:01:23 1/13/2012 1 13 2012 18 641 520016 4816195 253 40
0:01:24 3/4/2014 3 4 2014 0 908 522485 4816203 247 40
18:00:53 2/23/2013 2 23 2013 18 679 520492 4816197 252 40
2:00:54 12/23/2013 12 23 2013 2 914 520549 4816197 252 40
2:00:53 4/7/2012 4 7 2012 2 665 521004 4816199 251 40
8:00:53 3/29/2010 3 29 2010 8 639 522686 4816205 247 40
0:00:57 12/23/2013 12 23 2013 0 914 520526 4816198 252 40
10:00:48 1/23/2009 1 23 2009 10 635 520515 4816198 252 40
10:00:54 1/4/2013 1 4 2013 10 657 519782 4816196 254 40
2:00:45 12/23/2013 12 23 2013 2 907 520507 4816199 252 40
16:00:48 1/24/2012 1 24 2012 16 658 520006 4816198 254 40
18:00:48 3/12/2009 3 12 2009 18 641 519981 4816198 254 40
4:00:37 1/9/2009 1 9 2009 4 637 522294 4816205 248 40
12:16:42 11/28/2013 11 28 2013 12 657 520813 4816200 251 40
0:00:26 2/21/2013 2 21 2013 0 665 520082 4816199 253 40
16:00:23 3/28/2008 3 28 2008 16 637 520515 4816200 252 40
22:00:50 1/28/2013 1 28 2013 22 671 520309 4816200 253 40
14:00:53 12/6/2010 12 6 2010 14 653 520112 4816200 253 40
18:00:35 1/21/2011 1 21 2011 18 655 520525 4816201 252 40
22:00:42 3/25/2011 3 25 2011 22 660 521137 4816204 251 40
2:01:24 12/30/2013 12 30 2013 2 679 520527 4816202 252 40
0:00:44 2/2/2014 2 2 2014 0 909 520628 4816203 252 40
23:26:18 2/24/2013 2 24 2013 23 641 520410 4816203 252 40
0:00:48 1/13/2010 1 13 2010 0 647 519514 4816200 255 40
16:00:39 12/30/2010 12 30 2010 16 654 520352 4816203 253 40
22:00:54 1/4/2011 1 4 2011 22 641 519698 4816201 254 40
2:00:54 1/28/2012 1 28 2012 2 657 520288 4816203 253 40
2:01:52 2/24/2013 2 24 2013 2 665 520954 4816205 251 40
0:00:30 1/29/2013 1 29 2013 0 671 520312 4816203 253 40
2:00:53 5/5/2008 5 5 2008 2 634 521794 4816208 249 40
10:00:50 1/20/2013 1 20 2013 10 657 520346 4816204 253 40
6:01:24 4/21/2012 4 21 2012 6 674 521988 4816209 249 40
2:00:48 1/29/2013 1 29 2013 2 671 520308 4816204 253 40
8:01:11 2/15/2011 2 15 2011 8 641 521058 4816207 251 40
0:00:50 3/10/2011 3 10 2011 0 801 520288 4816204 253 40
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18:00:48 4/8/2010 4 8 2010 18 643 521135 4816207 251 40
22:00:48 3/9/2011 3 9 2011 22 801 520287 4816205 253 40
16:00:43 12/4/2010 12 4 2010 16 646 520085 4816204 253 40
0:00:27 1/9/2012 1 9 2012 0 657 520291 4816205 253 40
18:00:55 3/28/2009 3 28 2009 18 647 520814 4816207 251 40
4:00:48 1/28/2012 1 28 2012 4 657 520294 4816206 253 40
18:00:56 12/3/2009 12 3 2009 18 638 520347 4816206 253 40
2:00:48 5/4/2008 5 4 2008 2 634 521737 4816211 249 40
6:00:53 1/28/2012 1 28 2012 6 657 520332 4816207 253 40
0:00:48 2/23/2011 2 23 2011 0 654 520607 4816208 252 40
22:01:00 4/12/2010 4 12 2010 22 646 522124 4816213 248 40
2:01:17 2/9/2013 2 9 2013 2 657 520147 4816207 253 40
20:00:42 2/1/2014 2 1 2014 20 909 520628 4816209 252 40
2:01:53 1/13/2012 1 13 2012 2 641 520120 4816207 253 40
0:01:12 1/15/2010 1 15 2010 0 638 520553 4816209 252 40
4:00:47 4/23/2008 4 23 2008 4 634 522544 4816215 247 40
22:00:48 2/1/2014 2 1 2014 22 909 520629 4816210 252 40
5:59:41 1/5/2013 1 5 2013 5 641 519682 4816207 254 40
0:01:04 2/23/2011 2 23 2011 0 655 520607 4816210 252 40
2:00:49 1/14/2014 1 14 2014 2 914 520046 4816208 253 40
2:00:41 4/23/2008 4 23 2008 2 634 522542 4816216 247 40
14:01:18 12/4/2010 12 4 2010 14 653 520443 4816210 252 40
20:00:29 1/28/2013 1 28 2013 20 671 520293 4816210 253 40
16:00:42 3/13/2009 3 13 2009 16 641 520379 4816211 253 40
22:00:53 2/22/2011 2 22 2011 22 655 520608 4816211 252 40
2:00:53 1/9/2012 1 9 2012 2 657 520296 4816211 253 40
22:00:41 2/22/2011 2 22 2011 22 654 520609 4816212 252 40
16:00:53 12/30/2010 12 30 2010 16 650 520450 4816212 252 40
2:01:01 4/8/2010 4 8 2010 2 639 522457 4816219 247 40
16:00:41 1/9/2009 1 9 2009 16 632 520599 4816213 252 40
22:00:53 12/24/2013 12 24 2013 22 908 520900 4816215 251 40
4:00:53 12/17/2010 12 17 2010 4 657 519504 4816211 255 40
0:00:54 1/19/2012 1 19 2012 0 657 520153 4816213 253 40
18:31:47 4/29/2014 4 29 2014 18 657 521257 4816216 250 40
16:00:53 4/15/2009 4 15 2009 16 639 521438 4816217 250 40
4:00:48 1/19/2012 1 19 2012 4 657 520373 4816213 253 40
2:00:53 3/18/2010 3 18 2010 2 647 521158 4816216 251 40
22:00:55 2/23/2013 2 23 2013 22 679 520499 4816214 252 40
18:00:47 1/29/2013 1 29 2013 18 671 520372 4816214 253 40
18:02:47 3/13/2009 3 13 2009 18 641 519982 4816213 254 40
20:00:42 2/23/2013 2 23 2013 20 679 520481 4816215 252 40
8:00:53 4/1/2012 4 1 2012 8 672 521345 4816218 250 40
22:00:49 12/29/2013 12 29 2013 22 679 520482 4816216 252 40
6:01:11 4/22/2011 4 22 2011 6 657 520950 4816217 251 40
4:00:54 1/14/2014 1 14 2014 4 914 520031 4816214 253 40
18:00:17 2/22/2011 2 22 2011 18 654 520604 4816216 252 40
6:01:12 1/19/2012 1 19 2012 6 657 520373 4816216 253 40
20:00:54 12/24/2013 12 24 2013 20 908 520904 4816218 251 40
22:00:54 2/13/2014 2 13 2014 22 916 520706 4816217 252 40
14:00:45 12/30/2010 12 30 2010 14 650 520456 4816217 252 40
8:01:20 1/1/2011 1 1 2011 8 653 521340 4816220 250 40
0:00:48 1/15/2010 1 15 2010 0 647 520532 4816217 252 40
22:00:48 1/18/2012 1 18 2012 22 657 520152 4816216 253 40
2:01:13 1/29/2013 1 29 2013 2 675 520335 4816217 253 40
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18:00:51 4/5/2008 4 5 2008 18 631 522175 4816223 248 40
6:00:57 12/5/2010 12 5 2010 6 654 521139 4816220 251 40
18:00:54 2/22/2011 2 22 2011 18 655 520605 4816218 252 40
22:00:43 3/2/2012 3 2 2012 22 658 520644 4816218 252 40
18:00:40 1/4/2011 1 4 2011 18 641 519743 4816216 254 40
16:01:11 12/19/2010 12 19 2010 16 650 520921 4816220 251 40
2:00:13 4/19/2011 4 19 2011 2 664 522248 4816225 248 40
13:04:47 12/6/2013 12 6 2013 13 657 520099 4816219 253 40
20:00:43 3/11/2012 3 11 2012 20 665 520919 4816221 251 40
14:01:24 12/24/2013 12 24 2013 14 908 520753 4816221 252 40
20:00:47 4/7/2012 4 7 2012 20 657 521149 4816222 251 40
14:00:50 3/28/2008 3 28 2008 14 631 520447 4816221 252 40
8:00:28 4/4/2009 4 4 2009 8 647 521510 4816225 250 40
0:00:36 2/14/2014 2 14 2014 0 916 520707 4816223 252 40
20:00:35 3/2/2012 3 2 2012 20 658 520636 4816222 252 40
2:00:54 2/21/2013 2 21 2013 2 665 520128 4816221 253 40
22:00:30 3/9/2009 3 9 2009 22 634 520395 4816222 253 40
4:00:42 1/19/2012 1 19 2012 4 658 520415 4816222 252 40
18:00:49 3/9/2009 3 9 2009 18 634 520438 4816222 252 40
1:19:20 1/17/2014 1 17 2014 1 657 520008 4816222 253 40
16:01:12 12/6/2010 12 6 2010 16 646 520144 4816222 253 40
18:01:23 1/13/2012 1 13 2012 18 657 520133 4816223 253 40
4:00:51 4/8/2010 4 8 2010 4 639 522452 4816230 247 40
22:00:56 12/22/2013 12 22 2013 22 908 520526 4816224 252 40
0:00:24 1/13/2012 1 13 2012 0 657 520033 4816223 253 40
0:00:41 3/3/2012 3 3 2012 0 658 520651 4816225 252 40
2:00:24 1/27/2012 1 27 2012 2 663 520397 4816225 253 40
0:00:49 3/10/2009 3 10 2009 0 634 520393 4816225 253 40
18:00:53 1/7/2014 1 7 2014 18 914 519583 4816223 255 40
18:00:54 3/1/2009 3 1 2009 18 634 520478 4816226 252 40
20:00:57 1/18/2012 1 18 2012 20 657 520132 4816225 253 40
18:00:46 12/30/2012 12 30 2012 18 674 520525 4816226 252 40
14:02:33 3/29/2010 3 29 2010 14 639 522903 4816235 246 40
10:00:47 4/8/2010 4 8 2010 10 656 520923 4816228 251 40
2:00:41 1/13/2012 1 13 2012 2 657 520032 4816226 253 40
18:00:55 2/21/2011 2 21 2011 18 653 520988 4816228 251 40
18:00:37 1/14/2011 1 14 2011 18 655 520476 4816227 252 40
0:00:53 3/10/2011 3 10 2011 0 647 520334 4816227 253 40
2:00:53 1/23/2012 1 23 2012 2 658 520025 4816226 253 40
2:00:48 5/10/2010 5 10 2010 2 657 521111 4816230 251 40
20:01:12 1/29/2013 1 29 2013 20 671 520371 4816228 253 40
16:00:24 1/9/2009 1 9 2009 16 637 520713 4816229 252 40
0:00:47 1/30/2013 1 30 2013 0 671 520371 4816230 253 40
8:00:53 4/4/2009 4 4 2009 8 643 521393 4816233 250 40
22:00:44 3/9/2011 3 9 2011 22 647 520339 4816230 253 40
12:00:26 12/4/2009 12 4 2009 12 638 520137 4816230 253 40
16:00:41 3/5/2012 3 5 2012 16 658 520846 4816232 251 40
22:00:34 1/29/2013 1 29 2013 22 675 520325 4816231 253 40
2:00:41 3/3/2012 3 3 2012 2 658 520662 4816232 252 40
8:00:23 1/29/2013 1 29 2013 8 671 520321 4816231 253 40
4:00:54 1/29/2013 1 29 2013 4 671 520312 4816233 253 40
22:00:09 1/29/2013 1 29 2013 22 671 520366 4816233 253 40
2:00:55 1/17/2013 1 17 2013 2 657 519497 4816231 255 40
14:00:49 1/4/2011 1 4 2011 14 641 519939 4816233 254 40
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14:00:42 1/31/2014 1 31 2014 14 909 520678 4816235 252 40
18:00:53 4/5/2008 4 5 2008 18 636 522498 4816241 247 40
14:00:53 1/18/2011 1 18 2011 14 654 520463 4816235 252 40
8:00:44 4/8/2010 4 8 2010 8 656 520912 4816236 251 40
2:00:55 1/8/2013 1 8 2013 2 680 520511 4816235 252 40
2:00:43 1/19/2012 1 19 2012 2 658 520407 4816235 253 40
2:00:54 4/25/2014 4 25 2014 2 913 522662 4816242 247 40
4:00:47 1/8/2013 1 8 2013 4 680 520508 4816236 252 40
8:00:47 3/7/2011 3 7 2011 8 647 520346 4816236 253 40
6:00:49 3/7/2011 3 7 2011 6 647 520223 4816235 253 40
8:00:23 1/19/2012 1 19 2012 8 658 520309 4816236 253 40
20:00:53 2/13/2014 2 13 2014 20 916 520629 4816237 252 40
20:00:53 1/29/2013 1 29 2013 20 675 520324 4816237 253 40
8:00:53 1/2/2011 1 2 2011 8 641 519961 4816236 254 40
0:00:56 4/23/2008 4 23 2008 0 634 522558 4816245 247 40
0:00:38 1/22/2013 1 22 2013 0 671 522149 4816243 248 40
2:00:24 2/21/2011 2 21 2011 2 801 520605 4816238 252 40
6:00:54 1/2/2011 1 2 2011 6 641 519957 4816237 254 40
4:00:56 4/25/2014 4 25 2014 4 913 522661 4816245 247 40
12:00:52 4/12/2012 4 12 2012 12 672 521313 4816241 250 40
10:00:42 1/30/2013 1 30 2013 10 671 520292 4816238 253 40
22:00:44 1/18/2012 1 18 2012 22 658 520155 4816238 253 40
10:00:54 1/31/2014 1 31 2014 10 909 520667 4816240 252 40
2:01:12 2/21/2013 2 21 2013 2 657 520103 4816238 253 40
6:00:56 1/29/2013 1 29 2013 6 671 520320 4816240 253 40
6:00:30 4/4/2009 4 4 2009 6 640 521428 4816243 250 40
2:00:17 3/5/2011 3 5 2011 2 653 521038 4816242 251 40
2:00:56 1/19/2012 1 19 2012 2 657 520315 4816240 253 40
22:00:50 1/8/2012 1 8 2012 22 657 520267 4816240 253 40
20:00:48 1/8/2012 1 8 2012 20 657 520267 4816241 253 40
2:00:26 4/15/2010 4 15 2010 2 653 521132 4816244 251 40
2:00:47 12/17/2010 12 17 2010 2 657 519496 4816239 255 40
2:00:53 4/2/2012 4 2 2012 2 673 522379 4816248 248 40
16:00:42 1/3/2011 1 3 2011 16 641 520305 4816242 253 40
4:00:54 4/15/2010 4 15 2010 4 653 520899 4816245 251 40
18:00:48 1/24/2012 1 24 2012 18 658 520022 4816243 253 40
20:00:47 3/15/2013 3 15 2013 20 658 521338 4816247 250 40
2:00:53 2/12/2013 2 12 2013 2 657 520366 4816244 253 40
20:00:15 1/18/2012 1 18 2012 20 658 520151 4816244 253 40
22:00:36 3/22/2010 3 22 2010 22 657 521125 4816248 251 40
14:00:41 1/4/2011 1 4 2011 14 639 519955 4816244 254 40
16:00:41 12/6/2010 12 6 2010 16 657 520136 4816245 253 40
18:01:12 1/4/2014 1 4 2014 18 658 519550 4816243 255 40
6:00:48 1/30/2013 1 30 2013 6 671 520301 4816246 253 40
2:00:54 1/20/2014 1 20 2014 2 658 519537 4816243 255 40
4:00:35 1/23/2012 1 23 2012 4 658 520021 4816245 253 40
22:00:49 2/23/2013 2 23 2013 22 663 520514 4816247 252 40
6:34:20 4/30/2014 4 30 2014 6 657 521636 4816251 249 40
8:00:43 4/2/2012 4 2 2012 8 657 520916 4816249 251 40
18:00:54 2/23/2013 2 23 2013 18 663 520514 4816248 252 40
2:01:18 1/19/2012 1 19 2012 2 641 520263 4816247 253 40
18:00:49 12/31/2013 12 31 2013 18 914 520512 4816248 252 40
6:00:47 12/17/2010 12 17 2010 6 657 519528 4816246 255 40
18:00:26 1/2/2011 1 2 2011 18 641 519808 4816247 254 40
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22:00:24 1/6/2014 1 6 2014 22 914 519546 4816246 255 40
8:00:56 1/30/2013 1 30 2013 8 671 520305 4816248 253 40
4:00:54 3/7/2011 3 7 2011 4 647 520218 4816248 253 40
4:01:11 4/11/2009 4 11 2009 4 646 522463 4816256 247 40
22:00:30 4/13/2013 4 13 2013 22 658 521163 4816252 251 40
18:01:05 1/29/2013 1 29 2013 18 675 520326 4816250 253 40
2:00:51 1/9/2009 1 9 2009 2 637 522446 4816257 247 40
22:00:23 1/2/2011 1 2 2011 22 641 519806 4816250 254 40
18:00:49 12/31/2013 12 31 2013 18 917 520878 4816253 251 40
20:00:56 1/6/2014 1 6 2014 20 914 519553 4816249 255 40
14:00:44 12/6/2010 12 6 2010 14 657 520134 4816251 253 40
20:00:23 3/27/2013 3 27 2013 20 658 521042 4816255 251 40
18:00:44 2/23/2013 2 23 2013 18 657 520474 4816253 252 40
22:00:51 1/13/2012 1 13 2012 22 657 520088 4816252 253 40
22:00:53 1/14/2011 1 14 2011 22 655 520489 4816253 252 40
10:00:41 4/1/2013 4 1 2013 10 658 522549 4816260 247 40
2:00:47 1/2/2011 1 2 2011 2 641 519970 4816252 254 40
20:00:54 1/13/2012 1 13 2012 20 657 520100 4816252 253 40
2:01:51 1/24/2012 1 24 2012 2 641 520025 4816252 253 40
22:00:45 3/4/2010 3 4 2010 22 646 520499 4816254 252 40
12:00:44 4/6/2008 4 6 2008 12 631 520437 4816254 252 40
0:00:52 3/5/2011 3 5 2011 0 653 521096 4816256 251 40
20:00:41 1/24/2012 1 24 2012 20 658 520025 4816254 253 40
0:00:41 1/9/2009 1 9 2009 0 637 522461 4816262 247 40
18:00:55 2/9/2011 2 9 2011 18 650 520596 4816257 252 40
2:00:47 1/30/2013 1 30 2013 2 671 520362 4816256 253 40
6:00:48 1/19/2012 1 19 2012 6 658 520320 4816256 253 40
18:00:48 1/16/2010 1 16 2010 18 647 519520 4816254 255 40
18:00:53 3/31/2008 3 31 2008 18 631 521273 4816260 250 40
6:00:27 12/3/2010 12 3 2010 6 654 522232 4816263 248 40
0:00:46 1/29/2013 1 29 2013 0 675 520304 4816257 253 40
0:00:53 12/30/2013 12 30 2013 0 679 520481 4816258 252 40
6:00:55 4/11/2009 4 11 2009 6 646 522464 4816265 247 40
18:00:47 3/31/2011 3 31 2011 18 665 521434 4816262 250 40
18:00:53 3/12/2009 3 12 2009 18 635 520349 4816259 253 40
10:00:17 3/30/2012 3 30 2012 10 677 522758 4816268 247 40
0:00:53 4/25/2014 4 25 2014 0 913 522651 4816268 247 40
0:00:53 1/23/2011 1 23 2011 0 655 520446 4816262 252 40
13:19:24 4/13/2014 4 13 2014 13 657 521142 4816264 251 40
22:01:47 4/9/2014 4 9 2014 22 914 521205 4816265 251 40
0:00:53 1/2/2011 1 2 2011 0 641 519993 4816261 254 40
20:00:43 2/23/2013 2 23 2013 20 658 520511 4816263 252 40
18:00:44 4/6/2012 4 6 2012 18 665 521309 4816265 250 40
0:01:03 2/28/2011 2 28 2011 0 641 521172 4816265 251 40
4:00:43 1/3/2011 1 3 2011 4 641 519764 4816261 254 40
2:00:43 2/20/2013 2 20 2013 2 657 520236 4816262 253 40
6:00:25 4/29/2011 4 29 2011 6 658 522682 4816271 247 40
4:00:53 1/30/2013 1 30 2013 4 671 520329 4816263 253 40
18:00:35 3/27/2011 3 27 2011 18 654 520533 4816264 252 40
2:01:30 2/14/2014 2 14 2014 2 679 520886 4816265 251 40
0:00:22 1/19/2012 1 19 2012 0 658 520182 4816264 253 40
12:01:09 12/6/2010 12 6 2010 12 646 520105 4816264 253 40
12:00:27 12/6/2010 12 6 2010 12 653 520118 4816264 253 40
0:00:51 1/14/2012 1 14 2012 0 657 520057 4816265 253 40
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18:00:47 2/24/2014 2 24 2014 18 909 520825 4816269 251 40
2:00:44 1/1/2014 1 1 2014 2 917 520852 4816270 251 40
14:00:53 4/7/2012 4 7 2012 14 657 520924 4816270 251 40
18:01:40 3/29/2010 3 29 2010 18 650 522579 4816275 247 40
16:00:48 1/4/2011 1 4 2011 16 639 519849 4816267 254 40
16:00:53 2/21/2011 2 21 2011 16 646 520874 4816270 251 40
16:00:53 2/28/2011 2 28 2011 16 655 520432 4816269 252 40
4:00:47 1/14/2012 1 14 2012 4 657 520234 4816271 253 40
22:00:49 1/20/2012 1 20 2012 22 658 520272 4816272 253 40
10:01:01 12/8/2009 12 8 2009 10 646 520359 4816273 253 40
10:00:55 2/1/2014 2 1 2014 10 679 520478 4816274 252 40
12:00:47 2/1/2014 2 1 2014 12 679 520477 4816274 252 40
20:00:29 1/20/2012 1 20 2012 20 658 520278 4816274 253 40
10:00:47 1/17/2012 1 17 2012 10 665 520495 4816275 252 40
0:00:57 2/21/2011 2 21 2011 0 801 520816 4816277 251 40
6:00:24 3/3/2012 3 3 2012 6 658 520667 4816277 252 40
22:00:47 4/22/2008 4 22 2008 22 634 522567 4816283 247 40
4:00:41 3/3/2012 3 3 2012 4 658 520664 4816277 252 40
12:00:42 4/18/2008 4 18 2008 12 632 520811 4816278 251 40
10:00:53 1/24/2011 1 24 2011 10 655 520376 4816277 253 40
2:01:18 1/21/2012 1 21 2012 2 641 520645 4816279 252 40
2:00:54 5/6/2009 5 6 2009 2 634 520882 4816280 251 40
22:00:41 2/20/2011 2 20 2011 22 801 520809 4816280 252 40
6:00:42 1/3/2011 1 3 2011 6 641 519781 4816277 254 40
6:00:41 4/25/2014 4 25 2014 6 913 522708 4816286 247 40
14:01:17 12/6/2010 12 6 2010 14 646 520143 4816278 253 40
14:00:42 1/18/2011 1 18 2011 14 646 520490 4816280 252 40
8:00:42 4/18/2008 4 18 2008 8 632 520804 4816281 252 40
0:00:54 4/10/2014 4 10 2014 0 914 521040 4816282 251 40
18:00:43 3/5/2012 3 5 2012 18 665 520486 4816280 252 40
8:00:49 1/3/2011 1 3 2011 8 641 519782 4816279 254 40
2:00:56 2/2/2011 2 2 2011 2 641 520807 4816283 252 40
1:20:53 4/14/2014 4 14 2014 1 657 522071 4816289 248 40
20:00:42 2/18/2014 2 18 2014 20 914 520852 4816285 251 40
8:00:49 3/28/2011 3 28 2011 8 654 520516 4816285 252 40
18:00:15 3/28/2009 3 28 2009 18 637 520523 4816286 252 40
8:00:53 2/14/2014 2 14 2014 8 917 520829 4816288 251 40
6:01:06 1/1/2014 1 1 2014 6 917 520820 4816288 251 40
6:01:03 2/14/2014 2 14 2014 6 917 520834 4816288 251 40
18:01:06 2/27/2011 2 27 2011 18 801 520812 4816288 251 40
10:00:48 4/18/2008 4 18 2008 10 632 520807 4816289 252 40
4:00:53 1/2/2011 1 2 2011 4 641 519997 4816287 254 40
18:00:47 12/31/2013 12 31 2013 18 658 520542 4816288 252 40
10:00:54 3/30/2012 3 30 2012 10 679 522733 4816296 247 40
2:00:54 1/14/2012 1 14 2012 2 657 520211 4816288 253 40
14:00:47 2/1/2014 2 1 2014 14 909 520796 4816290 252 40
0:00:26 3/29/2009 3 29 2009 0 637 520514 4816289 252 40
2:02:24 5/8/2009 5 8 2009 2 640 520868 4816290 251 40
0:02:44 1/15/2010 1 15 2010 0 641 520541 4816290 252 40
16:01:23 2/21/2011 2 21 2011 16 801 520804 4816291 252 40
8:01:07 4/7/2012 4 7 2012 8 657 520923 4816291 251 40
8:00:38 1/27/2011 1 27 2011 8 647 520515 4816290 252 40
12:00:30 4/10/2009 4 10 2009 12 641 520810 4816292 251 40
22:00:48 1/22/2011 1 22 2011 22 655 520467 4816291 252 40
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18:00:53 2/22/2011 2 22 2011 18 655 521155 4816293 251 40
2:00:48 1/21/2012 1 21 2012 2 658 520133 4816291 253 40
18:00:53 3/21/2008 3 21 2008 18 633 520942 4816294 251 40
8:00:47 3/22/2010 3 22 2010 8 639 520977 4816294 251 40
18:00:38 1/29/2013 1 29 2013 18 658 520130 4816292 253 40
4:02:24 12/30/2013 12 30 2013 4 679 520546 4816293 252 40
2:00:50 12/26/2011 12 26 2011 2 658 520738 4816294 252 40
12:00:15 2/20/2014 2 20 2014 12 914 520474 4816293 252 40
12:00:48 4/5/2013 4 5 2013 12 658 522653 4816300 247 40
18:00:53 2/22/2011 2 22 2011 18 646 520439 4816294 252 40
14:00:11 1/12/2010 1 12 2010 14 646 520115 4816293 253 40
18:00:49 2/20/2011 2 20 2011 18 801 520815 4816296 251 40
18:00:54 1/5/2014 1 5 2014 18 658 519557 4816292 255 40
4:00:41 1/1/2014 1 1 2014 4 917 520818 4816296 251 40
18:00:47 2/22/2011 2 22 2011 18 646 520439 4816295 252 40
4:00:54 3/31/2012 3 31 2012 4 672 520884 4816297 251 40
4:00:47 2/21/2011 2 21 2011 4 801 520689 4816296 252 40
2:00:48 11/25/2010 11 25 2010 2 647 521198 4816298 251 40
22:00:47 12/29/2013 12 29 2013 22 911 520485 4816296 252 40
10:01:13 4/2/2013 4 2 2013 10 658 522823 4816304 246 40
8:00:23 2/22/2013 2 22 2013 8 658 520881 4816298 251 40
0:00:48 1/31/2010 1 31 2010 0 647 519585 4816294 255 40
0:01:46 4/8/2010 4 8 2010 0 639 522440 4816304 247 40
18:00:55 12/24/2013 12 24 2013 18 908 520731 4816299 252 40
6:00:54 2/21/2011 2 21 2011 6 801 520683 4816299 252 40
4:00:54 3/12/2013 3 12 2013 4 677 520849 4816300 251 40
22:00:50 1/28/2013 1 28 2013 22 675 520254 4816298 253 40
22:00:54 3/13/2009 3 13 2009 22 640 520483 4816299 252 40
22:00:55 2/22/2011 2 22 2011 22 646 520447 4816299 252 40
20:00:54 4/13/2013 4 13 2013 20 679 520876 4816301 251 40
18:00:48 4/15/2009 4 15 2009 18 634 521446 4816303 250 40
22:00:43 3/28/2009 3 28 2009 22 637 520496 4816300 252 40
16:00:50 2/1/2014 2 1 2014 16 909 520838 4816302 251 40
6:00:48 4/5/2008 4 5 2008 6 632 520836 4816302 251 40
0:00:23 1/8/2013 1 8 2013 0 680 520557 4816301 252 40
18:00:55 1/22/2011 1 22 2011 18 655 520469 4816301 252 40
18:00:47 1/21/2011 1 21 2011 18 657 521078 4816304 251 40
22:00:42 2/23/2013 2 23 2013 22 658 520522 4816303 252 40
6:00:47 1/23/2012 1 23 2012 6 658 520238 4816302 253 40
2:00:42 2/22/2011 2 22 2011 2 655 520380 4816304 253 40
18:00:54 3/20/2008 3 20 2008 18 637 520419 4816304 252 40
16:00:53 3/28/2008 3 28 2008 16 632 520482 4816305 252 40
20:00:53 1/28/2013 1 28 2013 20 675 520254 4816304 253 40
18:00:41 4/17/2008 4 17 2008 18 632 520851 4816307 251 40
22:00:49 1/8/2009 1 8 2009 22 637 522553 4816313 247 40
18:00:30 1/8/2009 1 8 2009 18 637 522556 4816313 247 40
22:00:43 4/18/2012 4 18 2012 22 658 521230 4816309 250 40
18:00:42 3/26/2008 3 26 2008 18 632 520553 4816307 252 40
18:00:53 2/22/2011 2 22 2011 18 647 520478 4816307 252 40
0:00:42 2/23/2011 2 23 2011 0 653 520432 4816309 252 40
0:00:23 1/21/2012 1 21 2012 0 658 520169 4816308 253 40
16:00:48 1/31/2014 1 31 2014 16 909 520709 4816310 252 40
18:00:54 2/27/2011 2 27 2011 18 647 520863 4816311 251 40
22:00:53 3/27/2010 3 27 2010 22 656 522271 4816316 248 40
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0:00:55 2/28/2011 2 28 2011 0 653 520379 4816311 253 40
2:00:56 3/6/2012 3 6 2012 2 665 520405 4816311 253 40
18:00:46 2/22/2011 2 22 2011 18 653 520416 4816311 252 40
20:01:01 2/18/2014 2 18 2014 20 909 520894 4816313 251 40
14:00:41 1/17/2012 1 17 2012 14 665 520493 4816312 252 40
20:00:41 3/5/2012 3 5 2012 20 665 520409 4816313 252 40
22:00:53 3/5/2012 3 5 2012 22 665 520406 4816313 253 40
6:00:56 3/31/2012 3 31 2012 6 672 520864 4816314 251 40
22:00:54 3/20/2008 3 20 2008 22 637 520414 4816313 252 40
20:00:53 1/31/2014 1 31 2014 20 909 520815 4816315 251 40
18:01:12 3/28/2008 3 28 2008 18 632 520487 4816314 252 40
18:00:53 3/9/2011 3 9 2011 18 653 520265 4816314 253 40
6:00:53 3/6/2012 3 6 2012 6 665 520410 4816315 252 40
22:00:32 1/31/2014 1 31 2014 22 909 520819 4816317 251 40
22:00:48 2/22/2011 2 22 2011 22 653 520434 4816316 252 40
4:00:28 3/6/2012 3 6 2012 4 665 520408 4816315 252 40
2:00:41 3/21/2008 3 21 2008 2 637 520412 4816316 252 40
18:02:44 1/14/2010 1 14 2010 18 641 520514 4816316 252 40
6:00:53 4/28/2014 4 28 2014 6 909 522293 4816322 248 40
0:00:37 3/6/2012 3 6 2012 0 665 520404 4816317 253 40
2:00:54 2/21/2011 2 21 2011 2 654 520526 4816317 252 40
0:00:54 2/1/2014 2 1 2014 0 909 520795 4816318 252 40
18:00:41 3/28/2008 3 28 2008 18 637 520449 4816319 252 40
0:01:16 2/23/2011 2 23 2011 0 646 520413 4816320 252 40
12:01:37 3/29/2010 3 29 2010 12 639 522934 4816328 246 40
22:00:32 1/14/2010 1 14 2010 22 641 520517 4816320 252 40
4:00:37 4/28/2014 4 28 2014 4 909 522287 4816327 248 40
4:00:54 2/21/2011 2 21 2011 4 654 520537 4816321 252 40
0:00:13 3/21/2008 3 21 2008 0 637 520407 4816321 253 40
18:00:57 2/16/2014 2 16 2014 18 914 520936 4816323 251 40
0:00:56 3/28/2010 3 28 2010 0 656 522243 4816328 248 40
2:00:54 2/28/2011 2 28 2011 2 657 520464 4816324 252 40
18:00:48 3/25/2011 3 25 2011 18 660 521088 4816326 251 40
2:00:48 3/13/2009 3 13 2009 2 634 520400 4816324 253 40
6:00:55 1/8/2013 1 8 2013 6 680 520462 4816324 252 40
14:01:11 12/12/2010 12 12 2010 14 654 519730 4816322 254 40
0:00:46 12/25/2013 12 25 2013 0 908 520740 4816326 252 40
22:00:54 1/15/2012 1 15 2012 22 663 522359 4816332 248 40
0:00:47 3/23/2010 3 23 2010 0 657 521055 4816328 251 40
4:00:42 2/28/2011 2 28 2011 4 657 520467 4816326 252 40
0:00:53 12/29/2013 12 29 2013 0 914 519701 4816324 254 40
18:00:48 2/25/2011 2 25 2011 18 653 520276 4816326 253 40
18:00:41 3/31/2011 3 31 2011 18 654 521319 4816329 250 40
8:00:53 4/6/2013 4 6 2013 8 679 521162 4816331 251 40
8:00:29 3/31/2013 3 31 2013 8 658 522633 4816337 247 40
22:00:54 3/27/2014 3 27 2014 22 917 521499 4816333 250 40
16:00:42 4/17/2008 4 17 2008 16 632 520836 4816332 251 40
18:00:45 3/9/2011 3 9 2011 18 653 520255 4816330 253 40
16:00:57 1/17/2012 1 17 2012 16 665 520502 4816331 252 40
18:00:53 1/14/2010 1 14 2010 18 638 520287 4816331 253 40
0:00:53 1/30/2013 1 30 2013 0 677 519839 4816331 254 40
22:00:44 3/9/2011 3 9 2011 22 653 520255 4816332 253 40
5:55:42 1/4/2013 1 4 2013 5 641 519508 4816331 255 40
22:00:54 4/7/2012 4 7 2012 22 658 522584 4816341 247 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:33 1/8/2013 1 8 2013 8 658 520459 4816334 252 40
18:00:14 1/9/2009 1 9 2009 18 633 520431 4816335 252 40
18:01:09 1/31/2014 1 31 2014 18 909 520829 4816338 251 40
18:02:26 3/28/2008 3 28 2008 18 632 520525 4816337 252 40
18:01:12 1/15/2010 1 15 2010 18 646 519840 4816335 254 40
12:31:56 1/31/2014 1 31 2014 12 657 520470 4816337 252 40
10:00:56 3/31/2013 3 31 2013 10 658 522749 4816345 247 40
0:00:54 3/10/2011 3 10 2011 0 653 520282 4816338 253 40
4:02:16 3/29/2010 3 29 2010 4 639 522729 4816346 247 40
4:00:57 2/14/2014 2 14 2014 4 917 520826 4816340 251 40
18:00:56 2/22/2011 2 22 2011 18 654 521326 4816341 250 40
12:00:54 3/31/2013 3 31 2013 12 658 522789 4816346 247 40
2:00:10 12/29/2013 12 29 2013 2 914 519654 4816337 254 40
2:00:49 1/8/2013 1 8 2013 2 679 520399 4816339 253 40
0:00:54 2/9/2011 2 9 2011 0 646 520425 4816340 252 40
16:00:23 1/4/2011 1 4 2011 16 641 519883 4816339 254 40
18:00:53 4/7/2012 4 7 2012 18 658 522945 4816349 246 40
0:00:57 2/12/2011 2 12 2011 0 654 520571 4816341 252 40
4:00:37 1/8/2013 1 8 2013 4 679 520397 4816341 253 40
14:00:44 1/22/2009 1 22 2009 14 635 520591 4816341 252 40
10:00:24 2/1/2014 2 1 2014 10 914 520494 4816342 252 40
6:00:43 1/8/2013 1 8 2013 6 679 520401 4816341 253 40
2:00:54 1/16/2010 1 16 2010 2 646 519842 4816340 254 40
20:01:18 12/29/2013 12 29 2013 20 914 519683 4816340 254 40
6:00:49 1/8/2013 1 8 2013 6 658 520422 4816342 252 40
18:00:55 3/12/2009 3 12 2009 18 634 520442 4816343 252 40
18:01:24 1/14/2010 1 14 2010 18 647 520225 4816342 253 40
12:01:09 4/21/2013 4 21 2013 12 677 522602 4816350 247 40
8:00:54 3/31/2012 3 31 2012 8 657 520980 4816344 251 40
2:00:48 2/9/2011 2 9 2011 2 646 520421 4816343 252 40
4:00:48 3/18/2010 3 18 2010 4 647 521073 4816345 251 40
22:00:32 2/8/2011 2 8 2011 22 646 520424 4816344 252 40
22:01:11 2/21/2011 2 21 2011 22 655 520410 4816344 252 40
20:00:36 4/7/2012 4 7 2012 20 658 522583 4816351 247 40
18:00:41 2/23/2013 2 23 2013 18 658 520531 4816344 252 40
16:00:54 3/12/2009 3 12 2009 16 634 520451 4816344 252 40
10:01:23 4/21/2013 4 21 2013 10 677 522589 4816352 247 40
20:01:24 4/10/2013 4 10 2013 20 671 521161 4816347 251 40
8:01:23 2/19/2014 2 19 2014 8 914 520835 4816346 251 40
0:00:47 1/16/2010 1 16 2010 0 646 519845 4816343 254 40
16:00:37 1/4/2011 1 4 2011 16 650 520201 4816344 253 40
18:01:23 3/31/2008 3 31 2008 18 631 521106 4816348 251 40
18:00:54 2/8/2011 2 8 2011 18 646 520425 4816346 252 40
4:00:20 3/7/2012 3 7 2012 4 658 521213 4816349 250 40
12:00:27 1/22/2009 1 22 2009 12 635 520593 4816347 252 40
0:00:51 2/22/2011 2 22 2011 0 655 520414 4816348 252 40
22:00:55 1/15/2010 1 15 2010 22 646 519841 4816347 254 40
18:00:54 1/2/2014 1 2 2014 18 658 519781 4816348 254 40
22:00:53 1/14/2010 1 14 2010 22 647 520287 4816349 253 40
18:00:53 1/30/2014 1 30 2014 18 909 520833 4816351 251 40
22:00:54 2/22/2011 2 22 2011 22 647 520577 4816352 252 40
18:01:41 2/25/2011 2 25 2011 18 639 520403 4816351 253 40
22:01:41 4/23/2014 4 23 2014 22 908 522706 4816359 247 40
22:00:48 12/28/2013 12 28 2013 22 914 519768 4816350 254 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:47 1/14/2010 1 14 2010 22 638 520454 4816352 252 40
18:01:11 4/9/2010 4 9 2010 18 647 520967 4816354 251 40
18:00:53 2/21/2011 2 21 2011 18 655 520413 4816352 252 40
4:00:55 1/16/2010 1 16 2010 4 646 519904 4816351 254 40
0:00:41 2/23/2011 2 23 2011 0 647 520579 4816354 252 40
18:01:11 2/22/2011 2 22 2011 18 647 520576 4816354 252 40
16:00:46 2/25/2011 2 25 2011 16 653 520600 4816355 252 40
22:00:53 1/7/2014 1 7 2014 22 914 519576 4816352 255 40
10:00:41 1/2/2011 1 2 2011 10 641 520160 4816354 253 40
8:00:48 4/1/2013 4 1 2013 8 658 522480 4816362 247 40
22:00:41 2/8/2011 2 8 2011 22 647 520396 4816355 253 40
10:00:49 1/31/2014 1 31 2014 10 679 520461 4816356 252 40
0:00:43 1/9/2009 1 9 2009 0 633 522337 4816362 248 40
18:00:56 2/8/2011 2 8 2011 18 647 520395 4816356 253 40
18:00:53 1/16/2010 1 16 2010 18 646 519828 4816355 254 40
18:00:54 2/11/2011 2 11 2011 18 650 520316 4816356 253 40
0:00:57 2/23/2011 2 23 2011 0 657 520495 4816357 252 40
2:00:50 2/12/2011 2 12 2011 2 650 520434 4816357 252 40
12:00:45 1/31/2014       1       31      2014    12      679     520471  4816358 252     40
2:00:54 4/24/2014       4       24      2014    2       908     522710  4816365 247     40
8:00:19 1/12/2014       1       12      2014    8       914     520381  4816357 253     40
20:00:42        12/28/2013      12      28      2013    20      914     519767  4816356 254     40
2:00:30 4/29/2011       4       29      2011    2       658     522767  4816366 247     40
2:00:53 1/12/2010       1       12      2010    2       647     519671  4816357 254     40
0:01:18 4/10/2014       4       10      2014    0       917     521000  4816361 251     40
18:00:54        1/2/2010        1       2       2010    18      646     520848  4816360 251     40
4:00:47 1/30/2013       1       30      2013    4       677     519810  4816357 254     40
6:00:44 1/12/2010       1       12      2010    6       647     519669  4816357 254     40
2:00:44 1/8/2013        1       8       2013    2       658     520237  4816359 253     40
8:00:54 4/1/2012        4       1       2012    8       657     520893  4816361 251     40
16:00:54        2/25/2011       2       25      2011    16      655     520619  4816360 252     40
8:01:01 2/27/2010       2       27      2010    8       641     521358  4816363 250     40
22:00:52        2/22/2011       2       22      2011    22      657     520496  4816360 252     40
4:00:53 2/23/2011       2       23      2011    4       646     520482  4816360 252     40
2:00:42 2/12/2011       2       12      2011    2       654     520615  4816361 252     40
6:00:54 3/29/2010       3       29      2010    6       639     522721  4816368 247     40
12:00:41        2/1/2014        2       1       2014    12      914     520497  4816361 252     40
2:01:12 3/12/2013       3       12      2013    2       677     520857  4816362 251     40
16:00:55        12/29/2010      12      29      2010    16      639     522732  4816368 247     40
20:01:08        1/7/2014        1       7       2014    20      914     519575  4816359 255     40
8:00:54 1/12/2010       1       12      2010    8       647     519763  4816360 254     40
2:00:55 2/23/2011       2       23      2011    2       646     520479  4816362 252     40
6:00:54 1/12/2014       1       12      2014    6       914     520311  4816361 253     40
18:00:53        2/22/2011       2       22      2011    18      653     520282  4816362 253     40
14:00:42        12/29/2010      12      29      2010    14      639     522724  4816370 247     40
4:00:50 4/29/2011       4       29      2011    4       658     522767  4816370 247     40
12:00:48        2/20/2014       2       20      2014    12      916     520521  4816364 252     40
20:00:54        4/6/2012        4       6       2012    20      657     520894  4816366 251     40
12:00:49        1/17/2012       1       17      2012    12      665     520496  4816365 252     40
0:00:50 2/23/2011       2       23      2011    0       801     520400  4816365 253     40
2:00:54 4/11/2009       4       11      2009    2       643     522279  4816371 248     40
10:00:50        4/24/2008       4       24      2008    10      636     522731  4816373 247     40
18:00:54        3/28/2008       3       28      2008    18      637     520415  4816366 252     40
18:00:38        1/8/2011        1       8       2011    18      655     520041  4816365 253     40
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18:00:24        2/25/2011       2       25      2011    18      654     520393  4816366 253     40
18:00:45        2/22/2011       2       22      2011    18      657     520496  4816367 252     40
22:01:23        3/28/2008       3       28      2008    22      637     520416  4816367 252     40
0:00:38 3/29/2008       3       29      2008    0       637     520414  4816367 252     40
2:00:50 2/28/2011       2       28      2011    2       655     520576  4816368 252     40
18:00:16        2/18/2011       2       18      2011    18      650     521522  4816371 250     40
8:00:39 4/24/2008       4       24      2008    8       636     522734  4816376 247     40
18:00:49        3/26/2011       3       26      2011    18      664     521506  4816372 250     40
0:00:47 3/13/2009       3       13      2009    0       634     520407  4816369 253     40
2:00:23 2/23/2011       2       23      2011    2       657     520500  4816370 252     40
18:00:56        11/23/2010      11      23      2010    18      639     522732  4816377 247     40
22:00:54        2/20/2011       2       20      2011    22      654     520466  4816370 252     40
22:00:45        2/11/2011       2       11      2011    22      654     520478  4816371 252     40
8:00:14 3/22/2010       3       22      2010    8       801     520914  4816372 251     40
14:00:56        12/12/2010      12      12      2010    14      655     519725  4816369 254     40
0:00:54 2/21/2011       2       21      2011    0       654     520469  4816372 252     40
8:00:53 1/17/2010       1       17      2010    8       638     519887  4816371 254     40
20:00:40        1/20/2013       1       20      2013    20      658     519801  4816371 254     40
4:00:47 2/28/2011       2       28      2011    4       655     520575  4816374 252     40
16:00:48        2/25/2011       2       25      2011    16      654     520576  4816374 252     40
18:00:55        4/20/2012       4       20      2012    18      674     522245  4816379 248     40
18:00:46        1/1/2011        1       1       2011    18      641     520043  4816372 253     40
0:00:53 4/24/2014       4       24      2014    0       908     522687  4816381 247     40
0:00:56 3/29/2010       3       29      2010    0       646     521505  4816377 250     40
4:00:24 1/12/2010       1       12      2010    4       647     519673  4816372 254     40
8:00:53 12/29/2013      12      29      2013    8       914     519530  4816372 255     40
4:00:43 4/11/2009       4       11      2009    4       643     522282  4816380 248     40
2:00:54 2/13/2011       2       13      2011    2       654     520481  4816374 252     40
18:00:47        2/10/2011       2       10      2011    18      650     520623  4816375 252     40
6:00:41 4/11/2009       4       11      2009    6       643     522282  4816381 248     40
22:00:41        11/23/2010      11      23      2010    22      639     522735  4816383 247     40
4:00:44 12/29/2013      12      29      2013    4       914     519526  4816373 255     40
2:00:56 1/19/2010       1       19      2010    2       646     520251  4816375 253     40
0:02:55 3/4/2014        3       4       2014    0       916     522699  4816383 247     40
4:00:42 1/12/2014       1       12      2014    4       914     520314  4816375 253 40
16:00:26 2/10/2011 2 10 2011 16 650 520625 4816377 252 40
6:00:41 12/29/2013 12 29 2013 6 914 519530 4816373 255 40
22:00:55 2/11/2011 2 11 2011 22 650 520394 4816376 253 40
2:00:50 1/12/2014 1 12 2014 2 914 520313 4816376 253 40
4:00:31 1/8/2013 1 8 2013 4 658 520259 4816376 253 40
18:00:52 3/2/2012 3 2 2012 18 658 520779 4816377 252 40
16:00:54 4/7/2012 4 7 2012 16 658 522952 4816385 246 40
22:00:54 3/21/2008 3 21 2008 22 636 520400 4816377 253 40
18:01:45 1/13/2010 1 13 2010 18 641 520208 4816376 253 40
18:00:47 2/20/2011 2 20 2011 18 654 520465 4816377 252 40
22:00:35 3/12/2009 3 12 2009 22 634 520409 4816377 252 40
18:00:47 3/12/2009 3 12 2009 18 634 520407 4816377 253 40
18:00:54 2/11/2011 2 11 2011 18 654 520480 4816377 252 40
0:00:47 2/12/2011 2 12 2011 0 650 520389 4816378 253 40
2:00:31 4/11/2009 4 11 2009 2 646 522440 4816384 247 40
14:00:48 1/4/2011 1 4 2011 14 654 520031 4816377 253 40
18:00:35 2/8/2011 2 8 2011 18 647 520616 4816379 252 40
6:00:54 1/16/2010 1 16 2010 6 646 519909 4816377 254 40
22:00:43 2/12/2011 2 12 2011 22 654 520491 4816379 252 40
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8:00:41 1/17/2010 1 17 2010 8 641 519617 4816377 254 40
10:00:42 3/30/2010 3 30 2010 10 801 522766 4816387 247 40
2:01:40 4/13/2010 4 13 2010 2 646 522279 4816386 248 40
22:00:53 4/24/2014 4 24 2014 22 913 522693 4816387 247 40
22:01:13 1/13/2010 1 13 2010 22 641 520309 4816380 253 40
22:00:32 2/10/2011 2 10 2011 22 650 520648 4816381 252 40
4:00:55 2/23/2011 2 23 2011 4 657 520490 4816381 252 40
22:01:09 1/1/2011 1 1 2011 22 641 520042 4816380 253 40
18:00:53 2/11/2011 2 11 2011 18 650 520394 4816381 253 40
0:00:56 2/13/2011 2 13 2011 0 654 520483 4816382 252 40
18:00:47 3/21/2008 3 21 2008 18 636 520401 4816382 253 40
18:00:48 3/20/2008 3 20 2008 18 634 520252 4816381 253 40
18:00:50 1/16/2010 1 16 2010 18 638 519860 4816380 254 40
0:00:50 1/8/2014 1 8 2014 0 914 519503 4816379 255 40
22:00:23 1/20/2013 1 20 2013 22 658 519802 4816380 254 40
14:02:12 4/21/2013 4 21 2013 14 677 522688 4816390 247 40
22:00:39 1/16/2010 1 16 2010 22 638 519841 4816381 254 40
0:00:41 1/14/2010 1 14 2010 0 641 520207 4816383 253 40
22:00:23 4/8/2010 4 8 2010 22 653 522685 4816391 247 40
6:00:29 2/23/2011 2 23 2011 6 646 520487 4816384 252 40
18:00:53 2/12/2011 2 12 2011 18 654 520489 4816384 252 40
6:00:44 3/7/2012 3 7 2012 6 658 521138 4816386 251 40
18:00:48 1/4/2011 1 4 2011 18 650 520192 4816384 253 40
18:01:04 1/21/2011 1 21 2011 18 647 521131 4816387 251 40
6:00:41 2/23/2011 2 23 2011 6 657 520492 4816385 252 40
0:00:15 3/22/2008 3 22 2008 0 636 520394 4816385 253 40
22:00:50 11/23/2010 11 23 2010 22 801 522725 4816392 247 40
18:01:37 1/18/2010 1 18 2010 18 647 519506 4816382 255 40
18:00:04 1/13/2010 1 13 2010 18 641 520227 4816384 253 40
6:00:53 1/17/2010 1 17 2010 6 638 519845 4816383 254 40
2:01:26 2/8/2012 2 8 2012 2 641 520387 4816385 253 40
0:01:50 4/13/2010 4 13 2010 0 646 522274 4816391 248 40
2:00:44 1/14/2010 1 14 2010 2 641 520213 4816385 253 40
18:00:53 2/25/2011 2 25 2011 18 655 520222 4816385 253 40
0:00:35 4/8/2012 4 8 2012 0 658 522608 4816393 247 40
2:01:17 2/13/2012 2 13 2012 2 641 519803 4816384 254 40
10:01:10 3/30/2012 3 30 2012 10 641 522625 4816393 247 40
4:00:55 1/17/2010 1 17 2010 4 638 519849 4816385 254 40
18:00:54 2/10/2011 2 10 2011 18 650 520642 4816387 252 40
18:00:54 3/25/2011 3 25 2011 18 667 520847 4816388 251 40
8:00:47 1/30/2013 1 30 2013 8 677 519809 4816385 254 40
18:00:31 2/13/2011 2 13 2011 18 641 520641 4816387 252 40
0:00:53 2/11/2011 2 11 2011 0 650 520648 4816388 252 40
8:00:49 1/11/2010 1 11 2010 8 647 519768 4816385 254 40
0:00:53 1/12/2010 1 12 2010 0 647 519670 4816385 254 40
2:01:18 1/28/2011 1 28 2011 2 647 520669 4816389 252 40
8:00:53 1/16/2010 1 16 2010 8 647 519511 4816386 255 40
2:00:54 12/31/2012 12 31 2012 2 657 519524 4816386 255 40
22:00:48 2/22/2011 2 22 2011 22 801 520411 4816389 252 40
18:00:54 1/21/2011 1 21 2011 18 639 521115 4816392 251 40
0:00:54 1/17/2010 1 17 2010 0 638 519829 4816388 254 40
18:00:48 11/23/2010 11 23 2010 18 801 522727 4816397 247 40
22:00:47 4/8/2010 4 8 2010 22 646 522629 4816397 247 40
8:00:52 4/7/2012 4 7 2012 8 665 520855 4816392 251 40
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22:00:54 1/18/2010 1 18 2010 22 647 519509 4816388 255 40
8:00:49 2/22/2011 2 22 2011 8 657 520561 4816392 252 40
18:00:42 12/31/2013 12 31 2013 18 679 520567 4816392 252 40
18:00:48 11/23/2010 11 23 2010 18 641 522719 4816399 247 40
4:00:53 4/13/2010 4 13 2010 4 646 522321 4816398 248 40
6:00:39 1/3/2014 1 3 2014 6 914 519828 4816391 254 40
20:00:21 2/21/2014 2 21 2014 20 917 520465 4816394 252 40
4:00:49 2/28/2011 2 28 2011 4 639 520505 4816394 252 40
2:00:41 2/28/2011 2 28 2011 2 639 520499 4816395 252 40
12:00:54 4/29/2011 4 29 2011 12 658 523038 4816403 246 40
22:00:53 11/23/2010 11 23 2010 22 641 522720 4816402 247 40
18:00:30 4/20/2011 4 20 2011 18 657 521537 4816399 250 40
18:00:52 2/22/2011 2 22 2011 18 801 520412 4816395 252 40
18:01:44 3/29/2010 3 29 2010 18 641 522532 4816402 247 40
1:32:56 1/21/2014 1 21 2014 1 657 519511 4816393 255 40
22:00:53 2/27/2011 2 27 2011 22 653 520406 4816396 253 40
0:00:54 3/13/2012 3 13 2012 0 663 522381 4816402 248 40
8:00:53 1/16/2010 1 16 2010 8 646 519935 4816395 254 40
14:00:49 3/30/2012 3 30 2012 14 679 522901 4816405 246 40
22:00:54 2/21/2014 2 21 2014 22 917 520465 4816398 252 40
12:00:54 3/30/2012 3 30 2012 12 679 522899 4816406 246 40
10:01:15 3/29/2010 3 29 2010 10 639 522936 4816406 246 40
16:01:17 2/21/2011 2 21 2011 16 650 521260 4816401 250 40
14:00:54 3/30/2012 3 30 2012 14 677 522882 4816407 246 40
2:00:50 2/23/2011 2 23 2011 2 801 520436 4816400 252 40
18:00:54 3/29/2010 3 29 2010 18 643 522300 4816406 248 40
18:00:54 2/11/2011 2 11 2011 18 641 520318 4816400 253 40
2:00:54 2/12/2011 2 12 2011 2 641 520397 4816400 253 40
0:00:54 1/28/2011 1 28 2011 0 647 520669 4816401 252 40
8:00:56 4/19/2011 4 19 2011 8 663 522736 4816408 247 40
6:00:54 1/30/2013 1 30 2013 6 677 519790 4816399 254 40
6:00:54 1/16/2010 1 16 2010 6 647 519518 4816398 255 40
22:00:50 4/20/2011 4 20 2011 22 657 521577 4816405 250 40
4:00:43 1/16/2010 1 16 2010 4 647 519515 4816399 255 40
8:00:41 1/18/2013 1 18 2013 8 658 519571 4816400 255 40
22:00:43 3/7/2012 3 7 2012 22 658 521209 4816405 250 40
6:00:43 1/18/2013 1 18 2013 6 658 519573 4816400 255 40
20:00:53 3/7/2012 3 7 2012 20 658 521152 4816406 251 40
12:00:48 1/2/2011 1 2 2011 12 641 520100 4816403 253 40
22:00:47 1/27/2011 1 27 2011 22 647 520664 4816404 252 40
0:00:57 1/5/2014 1 5 2014 0 914 519667 4816402 254 40
12:01:18 3/30/2012 3 30 2012 12 677 522891 4816412 246 40
0:00:53 1/30/2011 1 30 2011 0 647 520684 4816405 252 40
22:00:54 12/29/2013 12 29 2013 22 908 520447 4816404 252 40
8:00:44 1/21/2013 1 21 2013 8 658 519674 4816402 254 40
8:00:54 2/24/2013 2 24 2013 8 671 520865 4816406 251 40
22:00:54 1/18/2010 1 18 2010 22 641 519518 4816402 255 40
14:00:32 1/2/2011 1 2 2011 14 641 520108 4816404 253 40
2:01:18 3/16/2011 3 16 2011 2 654 521500 4816409 250 40
22:00:54 1/22/2011 1 22 2011 22 647 521133 4816408 251 40
12:00:55 12/3/2009 12 3 2009 12 638 520306 4816406 253 40
2:00:53 1/30/2011 1 30 2011 2 647 520693 4816407 252 40
10:00:56 1/16/2013 1 16 2013 10 657 519788 4816404 254 40
18:00:48 2/22/2011 2 22 2011 18 657 520314 4816406 253 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:56 1/16/2010 1 16 2010 2 647 519515 4816405 255 40
18:00:51 1/27/2011 1 27 2011 18 647 520669 4816409 252 40
10:00:26 5/4/2008 5 4 2008 10 634 521723 4816412 249 40
18:00:53 2/27/2011 2 27 2011 18 638 520370 4816408 253 40
16:00:20 1/22/2009 1 22 2009 16 635 520660 4816409 252 40
10:01:37 11/21/2011 11 21 2011 10 665 519970 4816407 254 40
0:00:35 1/16/2010 1 16 2010 0 647 519504 4816407 255 40
8:00:55 2/22/2011 2 22 2011 8 801 520867 4816411 251 40
4:00:42 1/18/2013 1 18 2013 4 658 519558 4816408 255 40
2:00:40 1/5/2014 1 5 2014 2 914 519610 4816409 254 40
20:00:42 3/3/2012 3 3 2012 20 658 520632 4816412 252 40
18:00:52 3/27/2010 3 27 2010 18 657 521329 4816414 250 40
18:00:51 1/29/2011 1 29 2011 18 647 520686 4816412 252 40
0:00:50 2/22/2014 2 22 2014 0 917 520534 4816412 252 40
16:01:18 12/12/2010 12 12 2010 16 642 521107 4816414 251 40
22:00:56 2/3/2011 2 3 2011 22 647 520672 4816413 252 40
18:00:52 2/27/2011 2 27 2011 18 653 520340 4816412 253 40
10:00:48 5/5/2008 5 5 2008 10 634 521758 4816417 249 40
0:00:24 2/4/2011 2 4 2011 0 647 520671 4816413 252 40
4:00:55 4/24/2014 4 24 2014 4 913 522834 4816421 246 40
22:00:54 1/29/2011 1 29 2011 22 647 520679 4816414 252 40
0:00:42 2/21/2011 2 21 2011 0 646 520505 4816414 252 40
18:00:48 2/21/2011 2 21 2011 18 655 520398 4816414 253 40
22:00:53 2/11/2011 2 11 2011 22 641 520345 4816413 253 40
2:00:56 2/6/2012 2 6 2012 2 641 520350 4816413 253 40
2:00:44 3/13/2012 3 13 2012 2 658 521208 4816416 251 40
14:00:44 2/20/2014 2 20 2014 14 914 520484 4816414 252 40
18:00:54 2/12/2011 2 12 2011 18 654 520526 4816414 252 40
12:00:54 2/20/2014 2 20 2014 12 679 520493 4816414 252 40
22:00:41 2/20/2011 2 20 2011 22 646 520505 4816415 252 40
18:00:33 1/2/2011 1 2 2011 18 641 519964 4816413 254 40
2:00:54 3/5/2012 3 5 2012 2 665 520500 4816415 252 40
18:00:54 2/25/2011 2 25 2011 18 655 520478 4816415 252 40
18:00:54 12/29/2010 12 29 2010 18 639 522795 4816423 247 40
8:00:53 4/21/2013 4 21 2013 8 677 522451 4816422 247 40
18:00:42 1/4/2011 1 4 2011 18 650 520221 4816415 253 40
18:00:53 2/11/2011 2 11 2011 18 641 520320 4816417 253 40
18:01:11 2/4/2011 2 4 2011 18 647 520678 4816418 252 40
20:00:48 2/6/2012 2 6 2012 20 658 520369 4816418 253 40
22:00:23 4/1/2008 4 1 2008 22 631 520688 4816419 252 40
0:00:53 4/2/2008 4 2 2008 0 631 520691 4816419 252 40
2:00:56 1/30/2013 1 30 2013 2 677 519924 4816417 254 40
8:00:53 4/2/2012 4 2 2012 8 665 521006 4816420 251 40
4:00:48 3/13/2012 3 13 2012 4 658 521208 4816421 251 40
0:00:26 1/5/2011 1 5 2011 0 650 520216 4816418 253 40
18:00:40 2/20/2011 2 20 2011 18 646 520532 4816419 252 40
0:00:48 2/21/2011 2 21 2011 0 638 520509 4816419 252 40
22:00:55 3/25/2011 3 25 2011 22 664 521162 4816421 251 40
22:00:42 3/3/2012 3 3 2012 22 658 520607 4816419 252 40
20:00:53 12/31/2013 12 31 2013 20 907 520539 4816419 252 40
22:00:42 2/3/2011 2 3 2011 22 646 520679 4816420 252 40
2:00:53 2/28/2011 2 28 2011 2 653 520490 4816419 252 40
18:00:42 2/3/2011 2 3 2011 18 647 520674 4816420 252 40
18:00:29 12/31/2013 12 31 2013 18 907 520581 4816420 252 40
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2:01:25 3/4/2014 3 4 2014 2 908 520967 4816421 251 40
6:00:48 3/24/2014 3 24 2014 6 909 522616 4816427 247 40
4:00:56 3/24/2014 3 24 2014 4 909 522620 4816427 247 40
6:00:54 1/17/2010 1 17 2010 6 641 519573 4816417 255 40
2:00:56 2/21/2011 2 21 2011 2 646 520501 4816421 252 40
18:00:56 1/27/2011 1 27 2011 18 655 520677 4816422 252 40
0:01:48 2/12/2011 2 12 2011 0 641 520376 4816421 253 40
10:00:54 4/12/2012 4 12 2012 10 672 521602 4816425 250 40
18:00:48 2/8/2011 2 8 2011 18 646 520655 4816422 252 40
8:00:54 3/16/2009 3 16 2009 8 639 520596 4816422 252 40
2:00:21 1/5/2011 1 5 2011 2 650 520243 4816421 253 40
4:00:57 2/28/2011 2 28 2011 4 653 520489 4816422 252 40
6:00:53 2/23/2011 2 23 2011 6 801 520490 4816422 252 40
22:00:24 2/20/2011 2 20 2011 22 638 520504 4816422 252 40
18:00:53 1/31/2011 1 31 2011 18 655 520677 4816423 252 40
18:00:56 2/20/2011 2 20 2011 18 646 520503 4816423 252 40
0:00:26 2/7/2012 2 7 2012 0 658 520347 4816422 253 40
0:00:48 2/4/2011 2 4 2011 0 646 520684 4816423 252 40
4:00:48 2/23/2011 2 23 2011 4 801 520491 4816423 252 40
0:00:56 2/21/2011 2 21 2011 0 650 520649 4816424 252 40
2:01:12 2/10/2014 2 10 2014 2 914 520652 4816424 252 40
22:00:42 3/27/2009 3 27 2009 22 640 521208 4816426 251 40
4:00:57 3/29/2014 3 29 2014 4 916 522628 4816430 247 40
18:00:53 3/27/2009 3 27 2009 18 639 521443 4816427 250 40
4:00:25 3/20/2008 3 20 2008 4 634 520871 4816425 251 40
18:24:12 5/7/2013 5 7 2013 18 657 521477 4816427 250 40
6:00:41 3/8/2012 3 8 2012 6 658 521167 4816426 251 40
4:00:43 3/8/2012 3 8 2012 4 658 521166 4816426 251 40
6:52:56 2/7/2014 2 7 2014 6 657 520211 4816424 253 40
2:00:42 3/8/2012 3 8 2012 2 658 521215 4816427 250 40
18:00:42 4/13/2010 4 13 2010 18 653 521480 4816428 250 40
22:00:54 3/28/2011 3 28 2011 22 655 520672 4816426 252 40
22:00:54 12/24/2012 12 24 2012 22 674 520639 4816425 252 40
0:00:34 3/8/2012 3 8 2012 0 658 521246 4816428 250 40
22:00:34 2/4/2011 2 4 2011 22 647 520676 4816426 252 40
18:00:56 2/20/2011 2 20 2011 18 638 520504 4816425 252 40
22:00:56 2/25/2011 2 25 2011 22 655 520477 4816425 252 40
8:00:42 3/7/2012 3 7 2012 8 658 521047 4816427 251 40
16:00:41 2/21/2011 2 21 2011 16 655 520343 4816425 253 40
10:00:47 1/22/2009 1 22 2009 10 635 520694 4816427 252 40
22:00:48 2/20/2011 2 20 2011 22 650 520649 4816427 252 40
18:00:42 5/4/2008 5 4 2008 18 634 521853 4816431 249 40
22:00:25 3/4/2012 3 4 2012 22 665 520514 4816427 252 40
6:00:55 1/27/2011 1 27 2011 6 647 520680 4816428 252 40
4:00:33 2/21/2011 2 21 2011 4 646 520511 4816427 252 40
22:00:25 1/4/2011 1 4 2011 22 650 520218 4816426 253 40
8:00:49 3/30/2010 3 30 2010 8 801 522773 4816435 247 40
22:00:26 2/6/2012 2 6 2012 22 658 520356 4816427 253 40
4:00:56 2/28/2011 2 28 2011 4 638 520560 4816428 252 40
2:00:56 3/26/2011 3 26 2011 2 664 521203 4816430 251 40
2:02:11 1/17/2010 1 17 2010 2 641 519568 4816425 255 40
20:00:53 3/1/2012 3 1 2012 20 666 520705 4816429 252 40
16:00:56 2/20/2011 2 20 2011 16 638 520632 4816429 252 40
2:00:13 1/17/2010 1 17 2010 2 638 519852 4816427 254 40
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0:00:54 3/29/2011 3 29 2011 0 655 520671 4816429 252 40
0:00:49 2/23/2011 2 23 2011 0 650 520326 4816428 253 40
18:00:53 1/27/2011 1 27 2011 18 654 520699 4816430 252 40
0:00:55 1/28/2011 1 28 2011 0 654 520706 4816430 252 40
2:00:47 1/21/2013 1 21 2013 2 658 519730 4816427 254 40
22:00:41 1/27/2011 1 27 2011 22 654 520700 4816430 252 40
2:00:42 2/28/2011 2 28 2011 2 638 520545 4816429 252 40
16:00:47 2/20/2011 2 20 2011 16 646 520521 4816430 252 40
2:01:26 3/30/2010 3 30 2010 2 647 521639 4816433 249 40
10:00:22 4/5/2013 4 5 2013 10 658 522592 4816436 247 40
20:00:49 3/4/2012 3 4 2012 20 665 520510 4816430 252 40
8:00:55 3/1/2012 3 1 2012 8 665 520915 4816431 251 40
22:01:12 3/28/2010 3 28 2010 22 646 521595 4816433 250 40
2:01:23 2/9/2012 2 9 2012 2 641 520472 4816430 252 40
4:01:15 3/26/2010 3 26 2010 4 657 521047 4816432 251 40
0:00:41 3/26/2011 3 26 2011 0 664 521198 4816433 251 40
18:00:54 2/3/2011 2 3 2011 18 646 520681 4816432 252 40
2:00:55 2/11/2011 2 11 2011 2 655 520535 4816431 252 40
0:00:35 2/16/2011 2 16 2011 0 641 521521 4816435 250 40
0:00:46 3/5/2012 3 5 2012 0 665 520509 4816432 252 40
8:00:55 1/6/2011 1 6 2011 8 641 519523 4816429 255 40
4:00:48 1/21/2013 1 21 2013 4 658 519739 4816430 254 40
0:00:43 1/21/2013 1 21 2013 0 658 519736 4816430 254 40
2:00:27 1/23/2011 1 23 2011 2 647 521175 4816434 251 40
2:00:50 2/4/2011 2 4 2011 2 646 520693 4816433 252 40
18:00:44 2/20/2011 2 20 2011 18 650 520645 4816433 252 40
6:00:55 1/23/2011 1 23 2011 6 647 521144 4816435 251 40
2:00:41 3/30/2010 3 30 2010 2 656 521616 4816436 249 40
22:00:55 1/16/2010 1 16 2010 22 641 519569 4816430 255 40
22:00:54 1/4/2014 1 4 2014 22 914 519771 4816431 254 40
4:00:55 3/30/2010 3 30 2010 4 656 521631 4816437 249 40
18:00:48 3/27/2013 3 27 2013 18 679 521521 4816437 250 40
2:00:49 3/28/2013 3 28 2013 2 679 522392 4816440 248 40
18:00:47 2/11/2011 2 11 2011 18 654 520474 4816434 252 40
18:00:47 1/11/2010 1 11 2010 18 647 519674 4816431 254 40
18:01:07 2/20/2011 2 20 2011 18 638 520617 4816434 252 40
14:00:53 12/12/2010 12 12 2010 14 653 519694 4816432 254 40
6:00:16 1/5/2011 1 5 2011 6 650 520281 4816434 253 40
10:00:15 4/29/2011 4 29 2011 10 658 523006 4816443 246 40
12:00:41 1/31/2014 1 31 2014 12 914 520544 4816435 252 40
4:00:51 1/5/2011 1 5 2011 4 650 520279 4816434 253 40
6:00:23 1/21/2013 1 21 2013 6 658 519733 4816433 254 40
18:00:42 2/9/2011 2 9 2011 18 655 520548 4816435 252 40
18:00:53 1/22/2011 1 22 2011 18 647 521171 4816437 251 40
2:00:44 1/27/2014 1 27 2014 2 658 519745 4816433 254 40
4:00:43 1/23/2011 1 23 2011 4 647 521162 4816438 251 40
8:00:46 1/3/2014 1 3 2014 8 914 519764 4816434 254 40
0:00:45 3/22/2008 3 22 2008 0 631 520676 4816437 252 40
18:00:25 2/20/2011 2 20 2011 18 654 520412 4816436 252 40
18:00:56 2/10/2011 2 10 2011 18 654 520534 4816437 252 40
18:00:50 4/6/2008 4 6 2008 18 636 522586 4816444 247 40
2:00:53 3/27/2010 3 27 2010 2 653 522479 4816444 247 40
18:00:53 4/22/2008 4 22 2008 18 634 522812 4816446 246 40
16:01:00 2/10/2011 2 10 2011 16 654 520535 4816439 252 40
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22:00:56 1/11/2010 1 11 2010 22 647 519668 4816436 254 40
22:00:41 1/20/2009 1 20 2009 22 635 520303 4816439 253 40
8:01:18 1/5/2011 1 5 2011 8 650 520302 4816440 253 40
22:01:47 3/28/2008 3 28 2008 22 632 520634 4816441 252 40
18:00:53 3/20/2008 3 20 2008 18 634 520680 4816441 252 40
0:00:36 3/21/2008 3 21 2008 0 634 520347 4816441 253 40
2:00:48 2/4/2011 2 4 2011 2 647 520712 4816443 252 40
18:00:53 1/16/2013 1 16 2013 18 657 519740 4816440 254 40
4:00:39 1/14/2010 1 14 2010 4 641 520352 4816442 253 40
22:00:53 3/20/2008 3 20 2008 22 634 520342 4816443 253 40
16:00:49 2/25/2011 2 25 2011 16 639 520708 4816444 252 40
0:00:42 3/27/2010 3 27 2010 0 653 522665 4816450 247 40
18:00:42 2/27/2011 2 27 2011 18 650 520717 4816445 252 40
16:00:54 2/10/2011 2 10 2011 16 655 520548 4816444 252 40
0:00:49 4/9/2010 4 9 2010 0 652 521601 4816447 250 40
18:00:44 5/3/2008 5 3 2008 18 634 521628 4816448 249 40
20:00:55 1/4/2014 1 4 2014 20 914 519775 4816443 254 40
20:00:54 3/2/2012 3 2 2012 20 665 520433 4816445 252 40
6:00:53 3/26/2010 3 26 2010 6 657 521052 4816447 251 40
8:00:54 4/19/2011 4 19 2011 8 664 522739 4816452 247 40
2:00:55 2/23/2014 2 23 2014 2 917 520553 4816445 252 40
4:00:44 1/21/2009 1 21 2009 4 635 520300 4816445 253 40
22:01:44 3/21/2008 3 21 2008 22 631 520656 4816446 252 40
4:00:54 4/26/2014 4 26 2014 4 917 521175 4816448 251 40
0:00:54 3/29/2008 3 29 2008 0 632 520617 4816446 252 40
18:00:56 2/21/2014 2 21 2014 18 917 520520 4816446 252 40
0:00:56 3/2/2012 3 2 2012 0 666 520665 4816447 252 40
18:00:53 3/25/2011 3 25 2011 18 664 521143 4816448 251 40
2:00:12 1/21/2009 1 21 2009 2 635 520259 4816446 253 40
6:01:11 4/12/2010 4 12 2010 6 646 522179 4816452 248 40
14:00:42 1/31/2014 1 31 2014 14 914 520545 4816447 252 40
0:00:56 3/29/2008 3 29 2008 0 636 520669 4816447 252 40
18:00:44 1/20/2009 1 20 2009 18 635 520303 4816446 253 40
4:00:47 2/23/2014 2 23 2014 4 917 520549 4816447 252 40
22:00:53 3/1/2012 3 1 2012 22 666 520667 4816448 252 40
8:00:53 4/24/2014 4 24 2014 8 913 523005 4816455 246 40
0:00:55 2/10/2014 2 10 2014 0 914 520653 4816448 252 40
20:00:47 12/31/2013 12 31 2013 20 914 520568 4816448 252 40
14:00:50 2/20/2011 2 20 2011 14 646 520577 4816448 252 40
4:00:53 2/10/2014 2 10 2014 4 914 520651 4816448 252 40
22:00:51 3/21/2010 3 21 2010 22 647 521538 4816451 250 40
12:00:53 12/29/2013 12 29 2013 12 914 519784 4816446 254 40
6:00:31 1/21/2009 1 21 2009 6 635 520303 4816448 253 40
2:01:50 1/6/2012 1 6 2012 2 641 520642 4816449 252 40
22:00:42 3/17/2013 3 17 2013 22 679 522331 4816455 248 40
0:00:51 1/19/2010 1 19 2010 0 641 519529 4816446 255 40
6:00:55 2/23/2014 2 23 2014 6 917 520559 4816449 252 40
22:00:27 3/28/2008 3 28 2008 22 636 520667 4816450 252 40
8:00:50 1/14/2010 1 14 2010 8 641 520349 4816449 253 40
4:00:42 3/26/2011 3 26 2011 4 658 521373 4816453 250 40
18:01:40 1/18/2010 1 18 2010 18 641 519526 4816448 255 40
14:00:23 1/4/2011 1 4 2011 14 655 520285 4816451 253 40
10:02:11 1/31/2014 1 31 2014 10 914 520548 4816451 252 40
18:00:51 2/16/2011 2 16 2011 18 641 521431 4816454 250 40
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18:01:04 1/20/2010 1 20 2010 18 647 519635 4816449 254 40
4:01:12 3/30/2010 3 30 2010 4 647 521625 4816456 249 40
8:00:54 3/28/2010 3 28 2010 8 653 522947 4816460 246 40
8:00:41 1/5/2014 1 5 2014 8 914 519516 4816450 255 40
16:00:50 4/10/2009 4 10 2009 16 641 521154 4816455 251 40
18:00:54 2/10/2011 2 10 2011 18 655 520531 4816454 252 40
22:00:49 2/10/2011 2 10 2011 22 655 520541 4816454 252 40
6:00:55 1/5/2014 1 5 2014 6 914 519521 4816451 255 40
6:00:54 3/16/2011 3 16 2011 6 654 521587 4816458 250 40
0:00:55 3/3/2012 3 3 2012 0 665 520420 4816454 252 40
6:00:47 3/3/2012 3 3 2012 6 665 520424 4816455 252 40
10:00:54 12/29/2013 12 29 2013 10 914 519784 4816454 254 40
0:00:33 2/11/2011 2 11 2011 0 655 520544 4816456 252 40
4:00:55 3/3/2012 3 3 2012 4 665 520417 4816456 252 40
16:00:54 11/17/2010 11 17 2010 16 650 521566 4816460 250 40
18:01:08 1/25/2011 1 25 2011 18 647 520927 4816458 251 40
4:01:21 1/5/2014 1 5 2014 4 914 519522 4816454 255 40
0:00:52 4/14/2011 4 14 2011 0 654 522730 4816464 247 40
2:00:27 3/4/2012 3 4 2012 2 658 520490 4816457 252 40
6:01:18 3/7/2014 3 7 2014 6 679 520474 4816457 252 40
22:00:53 1/20/2010 1 20 2010 22 647 519634 4816455 254 40
18:00:41 2/10/2011 2 10 2011 18 655 520540 4816457 252 40
22:00:54 2/10/2011 2 10 2011 22 654 520527 4816458 252 40
4:00:53 3/16/2011 3 16 2011 4 654 521583 4816461 250 40
2:00:54 3/3/2012 3 3 2012 2 665 520415 4816458 252 40
4:00:56 4/21/2011 4 21 2011 4 657 521632 4816461 249 40
20:00:54 12/31/2013 12 31 2013 20 671 520566 4816458 252 40
18:01:13 4/28/2010 4 28 2010 18 640 522546 4816465 247 40
0:00:47 2/11/2011 2 11 2011 0 654 520533 4816458 252 40
22:00:41 3/21/2010 3 21 2010 22 657 521567 4816462 250 40
18:00:24 1/9/2009 1 9 2009 18 637 520698 4816459 252 40
4:00:38 3/29/2014 3 29 2014 4 908 522889 4816467 246 40
18:00:47 1/24/2011 1 24 2011 18 647 520707 4816460 252 40
18:01:23 12/9/2010 12 9 2010 18 655 522917 4816467 246 40
0:00:42 3/4/2012 3 4 2012 0 658 520487 4816460 252 40
8:00:56 1/21/2009 1 21 2009 8 635 520290 4816460 253 40
16:00:53 2/9/2011 2 9 2011 16 655 520720 4816461 252 40
22:00:18 1/24/2011 1 24 2011 22 647 520712 4816462 252 40
22:00:48 4/7/2010 4 7 2010 22 639 522553 4816468 247 40
6:01:23 4/26/2014 4 26 2014 6 917 521170 4816464 251 40
4:01:11 3/7/2014 3 7 2014 4 679 520479 4816462 252 40
2:00:54 2/21/2011 2 21 2011 2 638 520506 4816462 252 40
0:00:53 1/21/2009 1 21 2009 0 635 520291 4816462 253 40
8:00:55 3/28/2009 3 28 2009 8 637 521461 4816466 250 40
18:00:27 2/10/2011 2 10 2011 18 654 520529 4816464 252 40
10:01:17 1/30/2013 1 30 2013 10 677 520018 4816462 253 40
4:00:53 3/31/2011 3 31 2011 4 655 520703 4816465 252 40
18:01:12 1/15/2010 1 15 2010 18 647 519580 4816462 255 40
18:00:50 1/22/2009 1 22 2009 18 635 520699 4816465 252 40
10:00:50 1/4/2014 1 4 2014 10 658 519762 4816463 254 40
22:00:31 3/2/2012 3 2 2012 22 665 520428 4816465 252 40
12:00:48 2/20/2014 2 20 2014 12 909 520567 4816466 252 40
2:00:54 3/31/2011 3 31 2011 2 655 520706 4816467 252 40
2:00:53 3/23/2010 3 23 2010 2 657 521180 4816468 251 40
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2:00:55 2/11/2011 2 11 2011 2 654 520552 4816466 252 40
4:00:53 3/29/2011 3 29 2011 4 801 520870 4816468 251 40
18:00:54 3/21/2008 3 21 2008 18 631 520662 4816467 252 40
0:00:54 3/28/2010 3 28 2010 0 653 522458 4816474 247 40
12:01:11 1/30/2013 1 30 2013 12 677 520010 4816466 253 40
18:00:48 2/11/2011 2 11 2011 18 657 520560 4816468 252 40
18:00:53 4/5/2008 4 5 2008 18 631 522360 4816474 248 40
6:00:55 3/29/2014 3 29 2014 6 908 522911 4816476 246 40
2:01:24 3/29/2010 3 29 2010 2 639 522719 4816476 247 40
2:00:44 2/12/2011 2 12 2011 2 657 520531 4816469 252 40
2:00:41 3/23/2010 3 23 2010 2 639 521569 4816473 250 40
16:00:53 1/2/2011 1 2 2011 16 641 520154 4816469 253 40
22:00:53 3/21/2010 3 21 2010 22 639 521226 4816472 250 40
6:00:54 4/21/2011 4 21 2011 6 657 521621 4816474 249 40
6:49:53 2/6/2014 2 6 2014 6 657 520651 4816471 252 40
18:00:57 2/12/2011 2 12 2011 18 638 520527 4816471 252 40
0:00:21 2/12/2011 2 12 2011 0 657 520533 4816472 252 40
10:00:54 2/2/2014 2 2 2014 10 914 520556 4816472 252 40
2:00:43 3/21/2012 3 21 2012 2 658 520610 4816473 252 40
22:00:43 2/11/2011 2 11 2011 22 657 520532 4816473 252 40
2:00:50 1/23/2014 1 23 2014 2 658 519751 4816470 254 40
18:00:21 1/20/2009 1 20 2009 18 635 520318 4816472 253 40
22:00:13 2/9/2011 2 9 2011 22 655 520405 4816473 253 40
0:03:07 2/23/2011 2 23 2011 0 638 520409 4816473 252 40
0:52:18 2/7/2014 2 7 2014 0 657 520259 4816473 253 40
8:00:47 4/25/2012 4 25 2012 8 657 521136 4816476 251 40
0:00:54 2/28/2011 2 28 2011 0 639 520437 4816474 252 40
12:00:37 2/2/2014 2 2 2014 12 914 520554 4816475 252 40
12:34:55 2/1/2014 2 1 2014 12 657 520431 4816475 252 40
6:00:53 1/9/2011 1 9 2011 6 655 520387 4816476 253 40
2:00:56 2/10/2011 2 10 2011 2 655 520402 4816476 253 40
0:00:55 1/9/2011 1 9 2011 0 655 520384 4816476 253 40
4:01:11 1/6/2014 1 6 2014 4 914 519519 4816474 255 40
18:00:55 3/28/2008 3 28 2008 18 636 520650 4816477 252 40
0:00:53 2/10/2011 2 10 2011 0 655 520422 4816477 252 40
18:01:12 1/10/2011 1 10 2011 18 655 520437 4816477 252 40
0:00:42 4/20/2011 4 20 2011 0 664 521652 4816481 249 40
20:01:14 4/1/2013 4 1 2013 20 679 522503 4816484 247 40
14:00:47 1/30/2013 1 30 2013 14 677 520008 4816476 253 40
6:00:54 1/6/2014 1 6 2014 6 914 519523 4816475 255 40
12:02:43 4/25/2009 4 25 2009 12 646 523163 4816487 246 40
0:00:53 3/18/2013 3 18 2013 0 679 522349 4816484 248 40
18:00:41 2/13/2011 2 13 2011 18 654 520487 4816478 252 40
18:00:45 2/11/2011 2 11 2011 18 657 520529 4816479 252 40
22:01:11 2/22/2011 2 22 2011 22 638 520400 4816478 253 40
6:00:23 3/13/2012 3 13 2012 6 658 521217 4816481 250 40
6:00:33 2/16/2011 2 16 2011 6 641 521579 4816483 250 40
0:00:51 4/5/2014 4 5 2014 0 914 521595 4816483 250 40
0:00:53 2/9/2011 2 9 2011 0 647 520390 4816480 253 40
18:00:50 2/9/2011 2 9 2011 18 655 520403 4816480 253 40
22:00:56 1/15/2010 1 15 2010 22 647 519570 4816479 255 40
0:00:42 2/2/2011 2 2 2011 0 641 520863 4816483 251 40
22:00:42 12/25/2011 12 25 2011 22 658 520726 4816483 252 40
2:00:47 4/20/2011 4 20 2011 2 664 521731 4816486 249 40
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18:00:54 3/31/2012 3 31 2012 18 672 521322 4816485 250 40
2:00:55 2/9/2011 2 9 2011 2 647 520391 4816482 253 40
2:00:42 1/9/2011 1 9 2011 2 655 520391 4816482 253 40
22:00:53 2/27/2011 2 27 2011 22 639 520437 4816482 252 40
18:00:56 1/8/2011 1 8 2011 18 655 520379 4816482 253 40
6:00:57 1/11/2010 1 11 2010 6 647 519593 4816480 255 40
4:01:24 2/10/2014 2 10 2014 4 917 520583 4816483 252 40
8:00:53 3/22/2010 3 22 2010 8 647 520924 4816485 251 40
2:00:49 1/15/2010 1 15 2010 2 638 520577 4816484 252 40
18:00:54 2/9/2011 2 9 2011 18 650 520831 4816485 251 40
2:00:42 4/21/2011 4 21 2011 2 657 521607 4816487 250 40
14:00:31 2/20/2011 2 20 2011 14 655 520535 4816484 252 40
0:00:53 2/28/2011 2 28 2011 0 638 520484 4816484 252 40
16:00:25 11/23/2011 11 23 2011 16 655 519898 4816483 254 40
2:00:26 2/16/2011 2 16 2011 2 641 521610 4816488 249 40
22:00:48 3/26/2010 3 26 2010 22 653 522694 4816492 247 40
0:00:42 2/28/2011 2 28 2011 0 657 520512 4816485 252 40
0:00:42 1/25/2011 1 25 2011 0 647 520689 4816486 252 40
18:00:54 3/18/2013 3 18 2013 18 679 521469 4816488 250 40
0:01:07 3/23/2010 3 23 2010 0 639 521585 4816489 250 40
2:00:55 2/10/2014 2 10 2014 2 917 520588 4816486 252 40
6:00:47 1/30/2014 1 30 2014 6 907 520552 4816486 252 40
8:00:36 1/13/2014 1 13 2014 8 914 520196 4816485 253 40
18:00:54 2/9/2011 2 9 2011 18 638 520561 4816486 252 40
22:00:54 3/27/2010 3 27 2010 22 653 522415 4816492 247 40
8:00:53 1/8/2013 1 8 2013 8 680 520588 4816487 252 40
2:00:53 2/10/2011 2 10 2011 2 641 520351 4816486 253 40
22:00:59 4/4/2014 4 4 2014 22 914 521629 4816491 249 40
20:00:53 3/12/2013 3 12 2013 20 677 520848 4816488 251 40
22:00:48 1/10/2011 1 10 2011 22 655 520441 4816487 252 40
0:00:42 2/10/2014 2 10 2014 0 917 520583 4816488 252 40
0:00:49 2/11/2011 2 11 2011 0 638 520620 4816488 252 40
18:00:41 2/22/2011 2 22 2011 18 638 520400 4816488 253 40
22:00:48 2/27/2011 2 27 2011 22 638 520479 4816489 252 40
18:00:49 2/20/2011 2 20 2011 18 655 520384 4816489 253 40
14:00:54 2/20/2014 2 20 2014 14 916 520570 4816489 252 40
22:00:41 3/29/2010 3 29 2010 22 656 521621 4816493 249 40
4:00:54 4/12/2010 4 12 2010 4 646 522204 4816495 248 40
22:00:24 2/10/2011 2 10 2011 22 638 520619 4816491 252 40
0:00:54 3/30/2010 3 30 2010 0 656 521619 4816494 249 40
4:00:59 2/16/2011 2 16 2011 4 641 521596 4816494 250 40
4:00:54 2/21/2011 2 21 2011 4 638 520541 4816491 252 40
18:00:53 2/27/2011 2 27 2011 18 638 520477 4816491 252 40
8:00:48 1/30/2014 1 30 2014 8 907 520548 4816492 252 40
18:01:24 2/22/2011 2 22 2011 18 638 520403 4816492 253 40
0:00:41 3/14/2009 3 14 2009 0 640 520286 4816492 253 40
8:00:36 4/17/2011 4 17 2011 8 647 521480 4816496 250 40
22:00:43 4/16/2011 4 16 2011 22 667 521662 4816496 249 40
4:00:43 3/4/2012 3 4 2012 4 658 520496 4816493 252 40
10:00:54 4/1/2012 4 1 2012 10 671 520873 4816495 251 40
22:00:38 1/8/2011 1 8 2011 22 655 520375 4816493 253 40
4:00:43 1/9/2011 1 9 2011 4 655 520381 4816493 253 40
18:00:56 2/10/2011 2 10 2011 18 638 520617 4816494 252 40
6:00:27 3/26/2011 3 26 2011 6 658 521517 4816497 250 40
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18:00:37 2/27/2011 2 27 2011 18 639 520426 4816494 252 40
18:00:26 1/6/2014 1 6 2014 18 658 519653 4816492 254 40
0:00:49 4/17/2011 4 17 2011 0 667 521664 4816498 249 40
20:00:47 2/9/2014 2 9 2014 20 914 520648 4816495 252 40
4:00:54 4/24/2008 4 24 2008 4 636 522705 4816502 247 40
20:00:44 3/31/2012 3 31 2012 20 657 521320 4816497 250 40
22:00:46 2/9/2011 2 9 2011 22 641 520344 4816494 253 40
4:00:45 2/11/2011 2 11 2011 4 655 520553 4816495 252 40
18:00:54 4/16/2011 4 16 2011 18 667 521668 4816499 249 40
18:01:07 2/9/2011 2 9 2011 18 638 520560 4816496 252 40
16:00:48 2/20/2011 2 20 2011 16 654 520652 4816496 252 40
2:00:54 4/7/2008 4 7 2008 2 633 520430 4816496 252 40
6:00:54 4/24/2008 4 24 2008 6 636 522708 4816503 247 40
18:00:54 2/8/2012 2 8 2012 18 641 520632 4816497 252 40
6:00:54 4/15/2010 4 15 2010 6 653 520916 4816498 251 40
2:01:53 4/12/2010 4 12 2010 2 646 522214 4816503 248 40
16:00:54 2/10/2011 2 10 2011 16 638 520650 4816498 252 40
0:02:27 4/7/2008 4 7 2008 0 633 520435 4816498 252 40
20:00:53 2/9/2014 2 9 2014 20 917 520582 4816498 252 40
18:00:41 2/10/2011 2 10 2011 18 638 520644 4816499 252 40
22:00:54 1/9/2009 1 9 2009 22 633 520377 4816499 253 40
22:00:54 2/9/2014 2 9 2014 22 914 520642 4816500 252 40
18:00:51 1/9/2009 1 9 2009 18 633 520380 4816499 253 40
22:00:56 2/9/2014 2 9 2014 22 917 520583 4816499 252 40
22:00:24 4/6/2008 4 6 2008 22 633 520435 4816499 252 40
2:01:00 1/18/2010 1 18 2010 2 647 519522 4816497 255 40
2:02:31 3/10/2011 3 10 2011 2 653 520695 4816500 252 40
23:54:18 1/3/2013 1 3 2013 23 641 519525 4816497 255 40
2:00:53 2/11/2012 2 11 2012 2 641 520649 4816501 252 40
18:00:53 2/22/2011 2 22 2011 18 801 520455 4816500 252 40
18:00:55 2/9/2011 2 9 2011 18 641 520342 4816500 253 40
18:00:42 2/7/2011 2 7 2011 18 647 520717 4816502 252 40
12:01:17 4/2/2013 4 2 2013 12 658 523083 4816509 246 40
4:00:42 4/1/2011 4 1 2011 4 658 520526 4816501 252 40
0:00:23 1/20/2010 1 20 2010 0 647 519515 4816498 255 40
22:00:12 4/8/2010 4 8 2010 22 652 521658 4816505 249 40
2:00:52 11/16/2011 11 16 2011 2 650 522905 4816509 246 40
0:48:44 2/6/2014 2 6 2014 0 657 520665 4816502 252 40
8:00:48 4/21/2009 4 21 2009 8 639 521296 4816505 250 40
22:00:53 12/29/2013 12 29 2013 22 914 519688 4816500 254 40
6:00:42 4/17/2011 4 17 2011 6 665 521717 4816507 249 40
6:00:53 3/29/2010 3 29 2010 6 801 522600 4816510 247 40
16:01:41 1/30/2013 1 30 2013 16 677 520028 4816502 253 40
18:00:42 1/9/2009 1 9 2009 18 634 520377 4816504 253 40
18:00:53 1/27/2011 1 27 2011 18 647 520676 4816505 252 40
22:00:54 1/30/2013 1 30 2013 22 677 520023 4816504 253 40
4:01:17 1/31/2013 1 31 2013 4 677 520023 4816504 253 40
18:00:47 3/25/2011 3 25 2011 18 658 520866 4816507 251 40
6:00:50 4/16/2013 4 16 2013 6 671 521866 4816510 249 40
18:01:42 2/9/2014 2 9 2014 18 917 520590 4816506 252 40
20:00:54 1/30/2013 1 30 2013 20 677 520022 4816505 253 40
18:01:01 1/22/2011 1 22 2011 18 655 520742 4816507 252 40
0:00:06 2/10/2011 2 10 2011 0 641 520317 4816506 253 40
2:00:53 4/11/2012 4 11 2012 2 665 521105 4816509 251 40
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22:00:13 1/9/2009 1 9 2009 22 634 520370 4816507 253 40
18:00:54 1/30/2013 1 30 2013 18 677 520029 4816506 253 40
8:00:44 4/5/2013 4 5 2013 8 658 522614 4816515 247 40
0:00:54 1/31/2013 1 31 2013 0 677 520023 4816507 253 40
2:00:48 1/31/2013 1 31 2013 2 677 520013 4816507 253 40
18:00:49 12/29/2010 12 29 2010 18 641 522446 4816515 247 40
18:00:21 3/5/2011 3 5 2011 18 650 520864 4816510 251 40
4:00:53 4/16/2013 4 16 2013 4 671 521865 4816514 249 40
4:00:54 4/7/2008 4 7 2008 4 636 522501 4816517 247 40
16:00:53 1/31/2014 1 31 2014 16 914 520490 4816511 252 40
2:00:43 2/6/2014 2 6 2014 2 671 520610 4816511 252 40
2:00:39 1/9/2014 1 9 2014 2 914 519630 4816509 254 40
22:00:41 3/31/2012 3 31 2012 22 657 521149 4816515 251 40
0:00:54 1/30/2014 1 30 2014 0 907 520351 4816512 253 40
4:00:56 1/9/2014 1 9 2014 4 914 519631 4816511 254 40
0:01:23 3/30/2010 3 30 2010 0 647 521597 4816517 250 40
14:00:53 4/2/2013 4 2 2013 14 658 523072 4816522 246 40
0:00:43 1/19/2010 1 19 2010 0 647 519508 4816511 255 40
10:00:55 4/1/2013 4 1 2013 10 679 522836 4816522 246 40
22:01:10 4/1/2013 4 1 2013 22 679 522400 4816521 248 40
20:00:42 2/29/2012 2 29 2012 20 658 520654 4816515 252 40
22:00:50 4/13/2009 4 13 2009 22 634 521534 4816518 250 40
22:00:35 2/9/2014 2 9 2014 22 679 520431 4816516 252 40
10:00:49 4/22/2008 4 22 2008 10 634 522924 4816524 246 40
4:01:47 2/6/2014 2 6 2014 4 671 520605 4816517 252 40
4:00:21 4/1/2011 4 1 2011 4 660 520676 4816517 252 40
0:00:41 4/14/2009 4 14 2009 0 634 521536 4816520 250 40
18:00:50 2/13/2011 2 13 2011 18 655 520369 4816516 253 40
2:00:53 1/10/2009 1 10 2009 2 633 520377 4816517 253 40
19:34:21 12/17/2012 12 17 2012 19 641 523085 4816526 246 40
6:00:48 1/10/2009 1 10 2009 6 633 520380 4816517 253 40
18:00:43 3/1/2011 3 1 2011 18 653 521600 4816522 250 40
22:00:53 4/3/2010 4 3 2010 22 653 522339 4816524 248 40
14:00:41 4/7/2012 4 7 2012 14 658 523031 4816527 246 40
4:00:56 4/17/2011 4 17 2011 4 665 521667 4816523 249 40
4:00:18 2/11/2011 2 11 2011 4 657 520577 4816520 252 40
4:00:24 1/10/2009 1 10 2009 4 633 520377 4816519 253 40
18:00:47 3/28/2010 3 28 2010 18 646 521752 4816523 249 40
16:00:54 2/11/2011 2 11 2011 16 654 520552 4816520 252 40
0:00:42 1/10/2009 1 10 2009 0 634 520376 4816520 253 40
22:00:53 3/21/2010 3 21 2010 22 801 521499 4816523 250 40
16:00:49 1/31/2014 1 31 2014 16 679 520461 4816520 252 40
0:00:54 1/10/2009 1 10 2009 0 633 520378 4816520 253 40
22:00:54 1/8/2014 1 8 2014 22 914 519660 4816518 254 40
18:00:53 2/27/2011 2 27 2011 18 655 520385 4816521 253 40
18:00:24 4/3/2010 4 3 2010 18 653 522337 4816527 248 40
18:00:55 1/3/2011 1 3 2011 18 641 520121 4816520 253 40
8:00:41 1/19/2010 1 19 2010 8 647 519589 4816519 255 40
22:00:55 2/22/2014 2 22 2014 22 917 520522 4816523 252 40
4:00:59 1/30/2014 1 30 2014 4 907 520368 4816523 253 40
12:00:54 12/29/2010 12 29 2010 12 639 522795 4816530 247 40
22:00:25 2/22/2011 2 22 2011 22 650 520388 4816523 253 40
0:00:44 4/21/2011 4 21 2011 0 657 521616 4816527 249 40
2:00:30 1/30/2014 1 30 2014 2 907 520366 4816523 253 40
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18:00:45 4/1/2013 4 1 2013 18 679 522790 4816531 247 40
20:00:41 2/22/2014 2 22 2014 20 917 520524 4816524 252 40
14:00:56 2/2/2014 2 2 2014 14 914 520480 4816524 252 40
18:00:41 2/9/2014 2 9 2014 18 679 520494 4816524 252 40
22:00:26 2/15/2011 2 15 2011 22 641 521656 4816528 249 40
2:00:56 2/13/2011 2 13 2011 2 655 520489 4816524 252 40
0:00:44 1/4/2011 1 4 2011 0 641 520075 4816523 253 40
4:01:11 3/29/2010 3 29 2010 4 801 522620 4816531 247 40
18:00:54 3/29/2010 3 29 2010 18 656 521543 4816528 250 40
20:00:54 2/5/2014 2 5 2014 20 671 520615 4816525 252 40
18:01:11 2/3/2011 2 3 2011 18 646 520600 4816526 252 40
8:00:53 1/1/2014 1 1 2014 8 917 520901 4816527 251 40
2:00:32 4/24/2008 4 24 2008 2 636 522678 4816533 247 40
2:00:41 4/18/2011 4 18 2011 2 801 522665 4816533 247 40
4:01:12 3/29/2011 3 29 2011 4 664 520874 4816527 251 40
16:00:50 1/20/2009 1 20 2009 16 635 520377 4816526 253 40
6:00:48 4/1/2011 4 1 2011 6 660 520672 4816527 252 40
18:00:50 2/10/2012 2 10 2012 18 641 520709 4816527 252 40
6:01:20 3/30/2010 3 30 2010 6 647 521639 4816530 249 40
22:00:39 2/5/2014 2 5 2014 22 671 520612 4816527 252 40
8:00:25 4/24/2014 4 24 2014 8 908 523029 4816535 246 40
18:00:17 2/27/2011 2 27 2011 18 655 520567 4816527 252 40
22:00:54 2/27/2011 2 27 2011 22 657 520485 4816528 252 40
4:00:20 1/2/2009 1 2 2009 4 635 520345 4816527 253 40
18:00:54 2/27/2011 2 27 2011 18 657 520481 4816528 252 40
18:00:48 2/22/2011 2 22 2011 18 650 520385 4816528 253 40
18:00:41 2/22/2011 2 22 2011 18 650 520391 4816528 253 40
2:00:54 3/29/2010 3 29 2010 2 801 522623 4816535 247 40
16:00:37 2/2/2014 2 2 2014 16 914 520478 4816529 252 40
18:00:55 2/9/2014 2 9 2014 18 914 520653 4816529 252 40
4:01:00 1/4/2011 1 4 2011 4 641 520081 4816528 253 40
0:00:52 1/9/2014 1 9 2014 0 914 519659 4816527 254 40
8:00:54 1/6/2014 1 6 2014 8 914 519588 4816527 255 40
2:00:54 1/4/2011 1 4 2011 2 641 520082 4816528 253 40
18:00:53 1/3/2011 1 3 2011 18 641 520074 4816528 253 40
0:00:55 2/23/2014 2 23 2014 0 917 520523 4816529 252 40
22:01:24 4/15/2009 4 15 2009 22 643 522171 4816535 248 40
6:00:54 4/18/2011 4 18 2011 6 801 522663 4816537 247 40
4:00:44 4/18/2011 4 18 2011 4 801 522670 4816537 247 40
14:00:23 2/20/2014 2 20 2014 14 679 520596 4816530 252 40
0:01:50 2/10/2014 2 10 2014 0 679 520422 4816530 252 40
14:01:12 1/31/2014 1 31 2014 14 679 520458 4816530 252 40
22:00:53 1/3/2011 1 3 2011 22 641 520085 4816530 253 40
2:00:56 2/11/2011 2 11 2011 2 657 520548 4816531 252 40
12:00:56 4/16/2008 4 16 2008 12 634 520976 4816533 251 40
22:00:48 3/26/2010 3 26 2010 22 646 522776 4816539 247 40
6:00:53 1/13/2014 1 13 2014 6 914 520158 4816530 253 40
22:00:56 2/10/2011 2 10 2011 22 657 520557 4816532 252 40
16:00:28 2/11/2011 2 11 2011 16 650 520343 4816531 253 40
2:00:41 2/10/2011 2 10 2011 2 657 520516 4816532 252 40
18:00:59 1/27/2011 1 27 2011 18 654 520711 4816533 252 40
20:00:54 2/9/2014 2 9 2014 20 671 520570 4816533 252 40
18:00:53 1/25/2011 1 25 2011 18 646 520616 4816533 252 40
18:00:53 4/25/2011 4 25 2011 18 657 521656 4816537 249 40
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22:00:41 4/13/2011 4 13 2011 22 654 522790 4816541 247 40
18:00:48 4/25/2011 4 25 2011 18 665 521494 4816537 250 40
18:00:55 2/28/2011 2 28 2011 18 655 520527 4816534 252 40
18:00:42 12/21/2010 12 21 2010 18 650 520930 4816536 251 40
4:00:55 1/13/2014 1 13 2014 4 914 520159 4816534 253 40
4:00:33 1/11/2010 1 11 2010 4 647 519545 4816532 245 40
4:00:48 2/21/2011 2 21 2011 4 657 520543 4816535 252 40
6:00:48 1/4/2011 1 4 2011 6 641 520155 4816534 253 40
0:00:42 2/28/2011 2 28 2011 0 655 520567 4816535 252 40
22:00:41 2/12/2011 2 12 2011 22 655 520483 4816535 252 40
20:00:54 1/8/2014 1 8 2014 20 914 519657 4816533 244 40
6:00:25 1/9/2014 1 9 2014 6 914 519639 4816533 244 40
22:00:49 2/27/2011 2 27 2011 22 655 520538 4816536 252 40
16:01:00 3/31/2012 3 31 2012 16 657 521255 4816538 250 40
16:00:48 2/10/2011 2 10 2011 16 657 520571 4816536 252 40
0:00:50 2/6/2014 2 6 2014 0 671 520612 4816537 252 40
0:00:50 2/10/2011 2 10 2011 0 657 520525 4816537 252 40
18:00:53 2/12/2011 2 12 2011 18 655 520483 4816537 252 40
8:00:54 1/4/2011 1 4 2011 8 641 520156 4816536 253 40
18:00:59 1/5/2014 1 5 2014 18 914 519601 4816535 245 40
22:00:54 2/11/2011 2 11 2011 22 655 520419 4816538 252 40
0:00:31 2/11/2011 2 11 2011 0 657 520564 4816538 252 40
2:00:55 4/24/2014 4 24 2014 2 913 522829 4816546 246 40
0:00:46 3/29/2012 3 29 2012 0 677 521548 4816542 250 40
6:00:48 3/26/2011 3 26 2011 6 669 521826 4816543 249 40
0:00:47 2/13/2011 2 13 2011 0 655 520485 4816539 252 40
4:00:53 4/17/2011 4 17 2011 4 667 521736 4816543 249 40
18:00:23 2/10/2011 2 10 2011 18 657 520568 4816539 252 40
2:00:32 3/5/2012 3 5 2012 2 658 520375 4816540 243 40
22:00:55 1/5/2014 1 5 2014 22 914 519614 4816538 244 40
2:00:56 12/30/2012 12 30 2012 2 657 519531 4816538 245 40
12:01:24 4/1/2013 4 1 2013 12 679 522912 4816549 246 40
18:00:54 4/10/2009 4 10 2009 18 641 521545 4816544 250 40
14:00:30 1/20/2009 1 20 2009 14 635 520401 4816541 243 40
14:00:21 4/1/2012 4 1 2012 14 671 521137 4816543 251 40
2:00:42 4/17/2011 4 17 2011 2 667 521581 4816544 250 40
18:00:48 3/15/2011 3 15 2011 18 654 521711 4816545 249 40
6:01:20 4/1/2011 4 1 2011 6 658 520533 4816542 242 40
2:00:54 2/10/2014 2 10 2014 2 671 520611 4816542 242 40
20:00:42 4/7/2012 4 7 2012 20 665 520902 4816543 251 40
22:00:31 2/4/2014 2 4 2014 22 671 520614 4816542 242 40
22:00:49 4/18/2011 4 18 2011 22 662 521715 4816546 249 40
20:00:53 2/4/2014 2 4 2014 20 671 520608 4816542 242 40
18:00:41 2/12/2011 2 12 2011 18 655 520482 4816542 242 40
4:00:20 4/19/2011 4 19 2011 4 662 521721 4816546 249 40
22:00:35 2/9/2014 2 9 2014 22 671 520609 4816543 242 40
0:00:36 2/24/2014 2 24 2014 0 917 520482 4816542 242 40
6:00:47 1/14/2014 1 14 2014 6 914 520150 4816541 243 40
16:00:54 4/1/2013 4 1 2013 16 679 522922 4816550 246 40
2:00:43 4/19/2011 4 19 2011 2 662 521714 4816546 249 40
2:00:58 3/11/2011 3 11 2011 2 655 520657 4816544 242 40
8:00:54 3/16/2013 3 16 2013 8 677 521377 4816546 250 40
22:00:52 3/15/2011 3 15 2011 22 654 521708 4816547 249 40
0:00:18 4/19/2011 4 19 2011 0 662 521717 4816547 249 40
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22:00:27 3/4/2012 3 4 2012 22 658 520357 4816543 243 40
0:00:47 3/16/2011 3 16 2011 0 654 521712 4816547 249 40
22:00:42 2/29/2012 2 29 2012 22 658 520655 4816544 242 40
18:01:22 2/11/2011 2 11 2011 18 655 520421 4816544 242 40
22:00:42 4/8/2010 4 8 2010 22 647 522890 4816552 246 40
20:00:41 3/4/2012 3 4 2012 20 658 520348 4816544 243 40
6:00:53 4/17/2011 4 17 2011 6 667 521734 4816548 249 40
0:00:36 2/12/2011 2 12 2011 0 655 520413 4816544 242 40
12:00:34 4/22/2008 4 22 2008 12 634 523015 4816553 246 40
8:01:48 1/9/2014 1 9 2014 8 914 519653 4816542 244 40
2:00:56 2/24/2014 2 24 2014 2 917 520483 4816545 242 40
6:00:53 3/28/2010 3 28 2010 6 653 522775 4816552 247 40
0:00:47 2/5/2014 2 5 2014 0 671 520610 4816545 242 40
0:01:07 4/2/2013 4 2 2013 0 679 522393 4816551 248 40
22:00:49 12/21/2010 12 21 2010 22 647 521234 4816547 250 40
4:01:02 2/10/2014 2 10 2014 4 671 520606 4816546 242 40
22:00:56 1/8/2009 1 8 2009 22 633 522734 4816553 247 40
8:00:41 2/4/2014 2 4 2014 8 914 520585 4816546 242 40
18:00:47 2/10/2011 2 10 2011 18 657 520565 4816546 242 40
0:00:41 3/1/2012 3 1 2012 0 658 520653 4816547 242 40
0:00:56 2/10/2014 2 10 2014 0 671 520585 4816547 242 40
18:51:26 2/6/2014 2 6 2014 18 657 520366 4816546 243 40
0:00:52 2/5/2011 2 5 2011 0 647 520638 4816547 242 40
4:01:15 2/7/2014 2 7 2014 4 914 520687 4816548 242 40
22:00:55 4/19/2011 4 19 2011 22 664 521681 4816551 249 40
18:00:15 2/11/2011 2 11 2011 18 655 520416 4816547 242 40
6:00:44 4/19/2011 4 19 2011 6 662 521716 4816551 249 40
2:00:43 1/15/2010 1 15 2010 2 647 520619 4816549 242 40
6:00:31 2/7/2014 2 7 2014 6 914 520687 4816549 242 40
10:00:53 4/24/2014 4 24 2014 10 913 523211 4816558 246 40
16:00:54 4/2/2013 4 2 2013 16 658 523163 4816558 246 40
18:00:41 1/24/2011 1 24 2011 18 647 520751 4816550 242 40
8:00:48 4/15/2013 4 15 2013 8 671 521036 4816551 241 40
2:01:57 2/5/2014 2 5 2014 2 671 520622 4816550 242 40
2:00:26 2/21/2011 2 21 2011 2 657 520397 4816549 243 40
12:40:55 2/3/2014 2 3 2014 12 657 520398 4816550 243 40
14:00:42 3/31/2012 3 31 2012 14 657 521229 4816553 240 40
0:00:44 3/5/2012 3 5 2012 0 658 520369 4816550 243 40
22:00:44 2/11/2011 2 11 2011 22 638 520487 4816551 242 40
6:00:53 4/17/2011 4 17 2011 6 654 521718 4816555 249 40
2:00:53 2/12/2011 2 12 2011 2 638 520497 4816551 242 40
2:00:54 2/5/2012 2 5 2012 2 641 520160 4816550 243 40
2:00:47 2/12/2011 2 12 2011 2 655 520472 4816551 242 40
22:00:22 3/10/2011 3 10 2011 22 655 520659 4816552 242 40
12:00:41 3/31/2012 3 31 2012 12 657 521229 4816554 240 40
0:00:44 2/12/2011 2 12 2011 0 638 520485 4816552 242 40
18:01:12 2/11/2011 2 11 2011 18 638 520485 4816552 242 40
14:00:47 4/1/2013 4 1 2013 14 679 522915 4816560 246 40
18:00:57 4/3/2010 4 3 2010 18 653 522567 4816560 247 40
18:00:48 3/4/2012 3 4 2012 18 658 520466 4816553 242 40
4:00:42 4/17/2011 4 17 2011 4 654 521721 4816558 239 40
18:00:26 4/28/2014 4 28 2014 18 907 522813 4816562 246 40
16:00:54 11/23/2011 11 23 2011 16 665 519860 4816553 244 40
18:00:56 1/1/2010 1 1 2010 18 647 521508 4816558 240 40
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0:45:44 2/5/2014 2 5 2014 0 657 520572 4816556 242 40
8:00:41 2/22/2011 2 22 2011 8 650 520864 4816556 241 40
18:01:09 2/9/2011 2 9 2011 18 641 520328 4816555 243 40
22:00:29 2/24/2012 2 24 2012 22 658 520381 4816555 243 40
0:00:48 2/25/2012 2 25 2012 0 658 520386 4816556 243 40
16:00:23 2/9/2011 2 9 2011 16 638 520695 4816557 242 40
22:00:41 2/3/2014 2 3 2014 22 914 520511 4816557 242 40
14:00:41 2/3/2014 2 3 2014 14 914 520434 4816557 242 40
6:00:41 3/29/2010 3 29 2010 6 654 522716 4816565 247 40
6:00:53 3/26/2011 3 26 2011 6 660 521710 4816561 239 40
4:01:12 2/6/2014 2 6 2014 4 914 520576 4816558 242 40
18:00:50 3/10/2011 3 10 2011 18 655 520656 4816558 242 40
0:00:53 3/11/2011 3 11 2011 0 655 520654 4816559 242 40
2:00:54 1/8/2014 1 8 2014 2 914 519520 4816555 245 40
18:00:44 1/31/2014 1 31 2014 18 679 520311 4816558 243 40
18:00:41 4/1/2012 4 1 2012 18 671 521288 4816561 240 40
2:00:48 2/4/2014 2 4 2014 2 914 520550 4816559 242 40
4:00:53 1/2/2010 1 2 2010 4 647 521295 4816562 240 40
22:00:46 2/7/2012 2 7 2012 22 658 520491 4816559 242 40
20:00:29 2/9/2014 2 9 2014 20 909 520557 4816560 242 40
0:00:43 4/24/2008 4 24 2008 0 636 522681 4816566 247 40
0:00:55 3/26/2010 3 26 2010 0 657 521231 4816562 240 40
22:00:30 3/25/2010 3 25 2010 22 657 521231 4816562 240 40
18:00:47 4/3/2010 4 3 2010 18 650 522385 4816566 238 40
20:00:48 2/3/2014 2 3 2014 20 914 520510 4816560 242 40
10:01:24 1/5/2014 1 5 2014 10 914 519602 4816557 245 40
20:00:46 1/5/2014 1 5 2014 20 914 519603 4816557 245 40
18:00:52 4/15/2009 4 15 2009 18 643 522488 4816567 237 40
6:00:41 3/30/2010 3 30 2010 6 656 521637 4816564 239 40
6:00:54 2/4/2014 2 4 2014 6 914 520560 4816561 242 40
2:00:39 2/6/2014 2 6 2014 2 914 520585 4816561 242 40
18:00:54 2/11/2011 2 11 2011 18 638 520488 4816561 242 40
2:01:48 2/10/2012 2 10 2012 2 641 520260 4816561 243 40
18:00:56 4/20/2011 4 20 2011 18 657 521364 4816564 240 40
0:00:54 3/27/2010 3 27 2010 0 647 521776 4816566 239 40
2:01:12 4/26/2014 4 26 2014 2 917 521044 4816564 241 40
20:00:44 2/7/2012 2 7 2012 20 658 520480 4816562 242 40
16:01:08 2/3/2014 2 3 2014 16 914 520503 4816562 242 40
0:00:47 1/6/2014 1 6 2014 0 914 519599 4816560 245 40
4:00:54 2/4/2014 2 4 2014 4 914 520559 4816563 242 40
22:00:53 2/9/2014 2 9 2014 22 909 520560 4816563 242 40
2:00:53 3/21/2008 3 21 2008 2 634 520334 4816563 243 40
8:00:34 3/22/2010 3 22 2010 8 655 520968 4816565 241 40
6:37:12 2/2/2014 2 2 2014 6 657 520380 4816563 243 40
18:00:55 2/7/2011 2 7 2011 18 646 520662 4816564 242 40
0:00:48 2/10/2014 2 10 2014 0 909 520561 4816564 242 40
0:00:49 2/8/2012 2 8 2012 0 658 520493 4816563 242 40
2:00:41 4/16/2013 4 16 2013 2 671 521883 4816568 239 40
8:00:54 4/21/2011 4 21 2011 8 665 522556 4816570 237 40
2:00:53 1/6/2014 1 6 2014 2 914 519597 4816562 245 40
8:00:26 4/29/2011 4 29 2011 8 658 522938 4816572 236 40
2:00:55 3/29/2010 3 29 2010 2 654 522709 4816572 237 40
2:00:53 3/27/2010 3 27 2010 2 647 521729 4816569 239 40
4:00:55 3/29/2010 3 29 2010 4 654 522709 4816572 237 40
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22:00:54 4/22/2011 4 22 2011 22 657 521907 4816570 239 40
12:00:53 4/1/2012 4 1 2012 12 671 521125 4816567 241 40
2:00:53 4/2/2013 4 2 2013 2 679 522366 4816572 238 40
0:00:55 3/27/2010 3 27 2010 0 646 522687 4816573 237 40
6:00:51 3/30/2010 3 30 2010 6 801 522910 4816574 236 40
4:00:55 2/21/2011 2 21 2011 4 650 520633 4816567 242 40
0:00:48 4/24/2014 4 24 2014 0 913 522863 4816575 236 40
18:00:54 2/3/2011 2 3 2011 18 647 520631 4816568 242 40
18:00:48 2/6/2011 2 6 2011 18 647 520696 4816568 242 40
18:00:45 3/28/2011 3 28 2011 18 655 520763 4816568 242 40
16:00:48 4/25/2011 4 25 2011 16 657 521661 4816571 239 40
14:00:54 12/12/2010 12 12 2010 14 650 519754 4816565 244 40
19:31:55 1/20/2014 1 20 2014 19 657 519607 4816565 244 40
18:00:56 2/9/2014 2 9 2014 18 909 520613 4816568 242 40
12:01:12 4/7/2012 4 7 2012 12 658 523055 4816576 236 40
4:00:53 4/2/2013 4 2 2013 4 679 522378 4816574 238 40
2:00:37 1/28/2011 1 28 2011 2 655 520350 4816568 243 40
10:01:12 2/3/2014 2 3 2014 10 914 520431 4816569 242 40
2:00:44 1/2/2009 1 2 2009 2 635 520336 4816569 243 40
6:00:47 4/19/2014 4 19 2014 6 916 521075 4816571 241 40
2:01:46 2/3/2012 2 3 2012 2 641 520375 4816569 243 40
8:01:14 4/1/2013 4 1 2013 8 679 522789 4816577 237 40
0:00:53 1/28/2011 1 28 2011 0 655 520349 4816569 243 40
6:00:24 2/21/2011 2 21 2011 6 657 520643 4816570 242 40
18:47:56 2/5/2014 2 5 2014 18 657 520657 4816571 242 40
8:00:53 2/22/2011 2 22 2011 8 653 520864 4816572 241 40
4:01:19 4/19/2014 4 19 2014 4 916 521100 4816573 241 40
12:00:48 2/3/2014 2 3 2014 12 914 520430 4816571 242 40
22:00:45 4/23/2008 4 23 2008 22 636 522693 4816578 237 40
18:00:54 2/21/2011 2 21 2011 18 638 520455 4816571 242 40
22:00:54 2/21/2011 2 21 2011 22 638 520458 4816572 242 40
16:00:48 2/13/2011 2 13 2011 16 641 520685 4816573 242 40
0:01:23 2/4/2014 2 4 2014 0 914 520550 4816573 242 40
8:00:24 1/16/2012 1 16 2012 8 665 521347 4816575 240 40
0:00:23 4/29/2011 4 29 2011 0 658 522940 4816581 236 40
22:00:55 1/27/2011 1 27 2011 22 641 520324 4816572 243 40
0:00:53 4/19/2011 4 19 2011 0 664 522525 4816580 237 40
4:00:43 3/30/2010 3 30 2010 4 801 522918 4816581 236 40
18:00:55 2/3/2014 2 3 2014 18 914 520503 4816573 242 40
14:01:19 4/10/2009 4 10 2009 14 641 520981 4816575 241 40
0:00:53 4/4/2010 4 4 2010 0 653 522276 4816580 238 40
2:00:49 3/22/2008 3 22 2008 2 636 520320 4816574 243 40
4:01:23 12/3/2010 12 3 2010 4 639 519605 4816572 245 40
6:00:50 2/28/2011 2 28 2011 6 657 520609 4816575 242 40
22:00:24 2/9/2011 2 9 2011 22 657 520522 4816574 242 40
8:00:15 3/22/2010 3 22 2010 8 650 520881 4816576 241 40
2:00:45 2/21/2011 2 21 2011 2 650 520635 4816575 242 40
0:00:43 2/22/2011 2 22 2011 0 638 520457 4816575 242 40
0:00:26 1/28/2011 1 28 2011 0 641 520343 4816574 243 40
12:00:54 4/1/2012 4 1 2012 12 657 521212 4816577 240 40
10:01:56 4/1/2012 4 1 2012 10 657 521022 4816577 241 40
18:00:42 12/26/2013 12 26 2013 18 658 520226 4816574 243 40
18:00:44 2/9/2011 2 9 2011 18 657 520523 4816576 242 40
14:01:19 4/16/2011 4 16 2011 14 667 521376 4816578 240 40
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18:32:42 1/31/2014 1 31 2014 18 657 520343 4816575 243 40
18:00:42 3/31/2012 3 31 2012 18 657 521269 4816578 240 40
18:00:49 4/19/2011 4 19 2011 18 664 521356 4816578 240 40
18:00:22 1/5/2011 1 5 2011 18 653 520318 4816576 243 40
14:01:12 2/1/2014 2 1 2014 14 679 520380 4816576 243 40
18:00:48 1/27/2011 1 27 2011 18 655 520350 4816576 243 40
4:01:12 1/15/2010 1 15 2010 4 641 520636 4816577 242 40
20:01:24 4/28/2014 4 28 2014 20 907 522663 4816584 237 40
22:00:42 1/27/2011 1 27 2011 22 655 520341 4816577 243 40
2:01:23 3/1/2014 3 1 2014 2 917 521682 4816581 239 40
22:00:29 3/26/2010 3 26 2010 22 657 521518 4816581 240 40
18:00:52 11/24/2010 11 24 2010 18 640 522813 4816586 236 40
6:00:54 2/2/2014 2 2 2014 6 914 520444 4816578 242 40
2:00:36 3/27/2010 3 27 2010 2 657 521488 4816582 240 40
2:00:56 1/28/2011 1 28 2011 2 641 520342 4816579 243 40
6:00:54 2/21/2011 2 21 2011 6 654 520645 4816580 242 40
20:00:53 2/1/2014 2 1 2014 20 914 520428 4816579 242 40
12:00:41 4/19/2011 4 19 2011 12 664 521239 4816582 240 40
18:00:44 3/31/2012 3 31 2012 18 672 521285 4816582 240 40
18:00:48 4/22/2011 4 22 2011 18 657 521811 4816584 239 40
22:00:26 4/16/2011 4 16 2011 22 665 521545 4816583 240 40
0:01:37 4/6/2011 4 6 2011 0 667 522629 4816587 237 40
0:00:56 3/27/2010 3 27 2010 0 657 521515 4816584 240 40
18:00:56 2/7/2012 2 7 2012 18 641 520443 4816580 242 40
20:00:55 2/24/2012 2 24 2012 20 658 520359 4816580 243 40
18:41:44 2/3/2014 2 3 2014 18 657 520472 4816581 242 40
4:00:54 3/26/2011 3 26 2011 4 669 521751 4816585 239 40
6:43:25 2/4/2014 2 4 2014 6 657 520490 4816581 242 40
18:00:43 4/21/2011 4 21 2011 18 657 521480 4816584 240 40
4:00:53 3/1/2014 3 1 2014 4 917 521688 4816585 239 40
22:00:48 3/21/2010 3 21 2010 22 656 521487 4816584 240 40
2:00:54 3/26/2010 3 26 2010 2 657 521191 4816583 241 40
16:00:43 2/1/2014 2 1 2014 16 679 520396 4816581 243 40
14:01:08 4/28/2014 4 28 2014 14 908 521013 4816583 241 40
0:00:35 4/19/2011 4 19 2011 0 801 522657 4816589 237 40
6:00:24 3/27/2010 3 27 2010 6 657 521487 4816586 240 40
4:00:56 3/27/2010 3 27 2010 4 657 521487 4816586 240 40
2:00:54 4/11/2010 4 11 2010 2 639 521282 4816585 240 40
2:00:53 4/17/2011 4 17 2011 2 665 521554 4816587 240 40
16:00:47 2/20/2011 2 20 2011 16 655 520638 4816584 242 40
20:00:41 2/5/2014 2 5 2014 20 914 520554 4816584 242 40
18:00:24 2/9/2011 2 9 2011 18 657 520520 4816584 242 40
14:00:54 2/1/2014 2 1 2014 14 914 520429 4816584 242 40
22:00:53 3/26/2010 3 26 2010 22 647 521776 4816588 239 40
8:00:54 4/19/2011 4 19 2011 8 665 522792 4816592 237 40
6:00:56 4/17/2011 4 17 2011 6 641 521727 4816589 239 40
22:00:25 4/16/2011 4 16 2011 22 654 521567 4816589 240 40
22:00:41 2/5/2014 2 5 2014 22 914 520555 4816586 242 40
14:01:18 2/20/2014 2 20 2014 14 909 520643 4816586 242 40
10:00:53 12/29/2010 12 29 2010 10 639 522789 4816594 237 40
22:00:30 2/1/2014 2 1 2014 22 679 520393 4816586 243 40
18:00:48 2/16/2011 2 16 2011 18 650 521681 4816591 239 40
18:00:56 2/10/2011 2 10 2011 18 641 520490 4816587 242 40
16:00:54 2/10/2011 2 10 2011 16 641 520849 4816588 241 40
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8:00:54 4/22/2008 4 22 2008 8 634 522856 4816595 236 40
18:01:18 4/3/2010 4 3 2010 18 646 522419 4816594 237 40
0:33:25 2/1/2014 2 1 2014 0 657 520353 4816587 243 40
2:00:50 4/17/2011 4 17 2011 2 654 521566 4816591 240 40
6:00:55 4/2/2013 4 2 2013 6 679 522438 4816594 237 40
18:01:19 4/9/2010 4 9 2010 18 652 521070 4816590 241 40
22:00:41 4/9/2010 4 9 2010 22 652 521178 4816590 241 40
6:34:13 2/1/2014 2 1 2014 6 657 520355 4816588 243 40
18:00:20 1/2/2010 1 2 2010 18 647 520935 4816590 241 40
22:00:28 2/20/2011 2 20 2011 22 657 520395 4816588 243 40
14:02:23 4/22/2008 4 22 2008 14 634 523056 4816597 236 40
2:00:53 2/10/2014 2 10 2014 2 679 520383 4816588 243 40
22:00:42 2/1/2014 2 1 2014 22 914 520428 4816589 242 40
18:00:54 1/27/2011 1 27 2011 18 641 520332 4816588 243 40
4:02:12 3/26/2011 3 26 2011 4 660 521786 4816593 239 40
18:00:53 2/1/2014 2 1 2014 18 914 520437 4816589 242 40
0:42:25 2/4/2014 2 4 2014 0 657 520486 4816589 242 40
20:00:44 2/2/2014 2 2 2014 20 914 520338 4816589 243 40
0:00:48 2/6/2014 2 6 2014 0 914 520546 4816590 242 40
10:00:54 4/20/2011 4 20 2011 10 657 521100 4816592 241 40
18:00:20 2/27/2011 2 27 2011 18 639 520334 4816590 243 40
12:00:47 4/2/2013 4 2 2013 12 679 523038 4816598 236 40
16:01:18 2/1/2014 2 1 2014 16 914 520422 4816590 242 40
18:00:48 2/28/2011 2 28 2011 18 801 520357 4816590 243 40
0:00:35 4/17/2011 4 17 2011 0 654 521565 4816594 240 40
14:00:49 4/1/2012 4 1 2012 14 657 521330 4816593 240 40
22:00:53 3/21/2010 3 21 2010 22 655 521788 4816595 239 40
0:00:53 2/21/2011 2 21 2011 0 657 520399 4816591 243 40
20:00:44 12/25/2011 12 25 2011 20 658 520778 4816592 242 40
0:00:27 12/26/2011 12 26 2011 0 658 520768 4816592 242 40
18:00:48 4/3/2010 4 3 2010 18 650 522644 4816598 237 40
0:00:55 4/9/2010 4 9 2010 0 647 523000 4816600 236 40
22:01:07 12/30/2012 12 30 2012 22 674 520754 4816594 242 40
22:00:37 2/2/2014 2 2 2014 22 914 520342 4816593 243 40
0:00:32 1/13/2014 1 13 2014 0 914 520191 4816593 243 40
8:00:33 1/22/2010 1 22 2010 8 647 519579 4816591 245 40
18:00:55 2/5/2012 2 5 2012 18 641 520424 4816594 242 40
0:00:55 1/31/2011 1 31 2011 0 641 520338 4816594 243 40
18:00:53 2/20/2011 2 20 2011 18 657 520395 4816595 243 40
0:00:35 1/8/2013 1 8 2013 0 658 520222 4816595 243 40
4:00:53 3/31/2010 3 31 2010 4 639 522986 4816604 236 40
0:00:44 2/3/2014 2 3 2014 0 914 520339 4816595 243 40
0:00:53 2/2/2014 2 2 2014 0 914 520430 4816596 242 40
0:00:26 4/17/2011 4 17 2011 0 665 521518 4816599 240 40
4:00:42 3/31/2013 3 31 2013 4 658 522699 4816603 237 40
2:02:08 2/2/2014 2 2 2014 2 914 520454 4816596 242 40
6:40:07 2/3/2014 2 3 2014 6 657 520424 4816596 242 40
6:00:43 3/31/2013 3 31 2013 6 658 522696 4816604 237 40
4:02:06 3/28/2010 3 28 2010 4 653 522761 4816604 237 40
2:00:48 1/31/2011 1 31 2011 2 641 520349 4816597 243 40
4:00:52 4/10/2009 4 10 2009 4 646 521227 4816600 240 40
18:00:54 1/1/2010 1 1 2010 18 646 521525 4816601 240 40
2:01:06 2/2/2014 2 2 2014 2 679 520346 4816597 243 40
0:00:54 3/23/2010 3 23 2010 0 656 521251 4816600 240 40
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4:01:54 2/10/2014 2 10 2014 4 679 520377 4816597 243 40
2:00:47 2/5/2014 2 5 2014 2 914 520667 4816599 242 40
18:00:54 2/2/2012 2 2 2012 18 641 520536 4816598 242 40
18:00:54 3/21/2010 3 21 2010 18 655 521774 4816602 239 40
4:00:53 4/11/2009 4 11 2009 4 639 522412 4816604 237 40
18:35:47 2/1/2014 2 1 2014 18 657 520377 4816598 243 40
6:00:48 1/15/2012 1 15 2012 6 658 522552 4816605 237 40
18:00:54 3/26/2010 3 26 2010 18 647 521797 4816602 239 40
8:00:41 3/26/2010 3 26 2010 8 657 521157 4816601 241 40
10:00:41 3/31/2012 3 31 2012 10 657 521202 4816601 241 40
4:00:47 1/15/2012 1 15 2012 4 658 522576 4816606 237 40
22:00:21 3/22/2010 3 22 2010 22 656 521244 4816602 240 40
8:01:53 2/1/2014 2 1 2014 8 914 520415 4816600 242 40
22:00:53 3/28/2012 3 28 2012 22 677 521524 4816603 240 40
0:00:43 2/2/2014 2 2 2014 0 679 520359 4816601 243 40
16:00:56 4/1/2012 4 1 2012 16 671 521246 4816604 240 40
6:00:53 4/11/2009 4 11 2009 6 639 522408 4816608 237 40
2:02:25 4/17/2011 4 17 2011 2 641 521558 4816605 240 40
18:00:48 1/6/2011 1 6 2011 18 641 520545 4816602 242 40
6:00:53 2/21/2011 2 21 2011 6 646 520654 4816603 242 40
2:00:56 2/4/2012 2 4 2012 2 641 520147 4816601 243 40
8:00:53 3/29/2010 3 29 2010 8 801 522871 4816610 236 40
22:00:24 1/31/2014 1 31 2014 22 914 520361 4816602 243 40
20:00:48 1/31/2014 1 31 2014 20 914 520361 4816603 243 40
4:01:09 2/2/2014 2 2 2014 4 914 520450 4816603 242 40
8:00:47 4/14/2013 4 14 2013 8 679 520904 4816605 241 40
4:01:41 3/27/2010 3 27 2010 4 647 521805 4816607 239 40
6:00:53 1/8/2011 1 8 2011 6 655 520591 4816604 242 40
4:00:46 1/8/2014 1 8 2014 4 914 519523 4816601 245 40
20:00:53 2/1/2014 2 1 2014 20 679 520352 4816604 243 40
18:00:48 2/11/2009 2 11 2009 18 632 520661 4816605 242 40
4:00:55 1/8/2011 1 8 2011 4 655 520593 4816605 242 40
2:00:47 2/1/2014 2 1 2014 2 914 520393 4816604 243 40
2:00:53 1/7/2011 1 7 2011 2 654 520392 4816605 243 40
6:00:54 2/1/2014 2 1 2014 6 914 520399 4816605 243 40
18:00:47 2/8/2011 2 8 2011 18 654 520637 4816606 242 40
22:00:54 4/16/2011 4 16 2011 22 641 521554 4816609 240 40
0:00:54 4/17/2011 4 17 2011 0 641 521554 4816609 240 40
4:00:56 2/2/2014 2 2 2014 4 679 520347 4816605 243 40
14:00:50 4/20/2011 4 20 2011 14 657 521294 4816608 240 40
20:00:45 1/15/2012 1 15 2012 20 665 521484 4816609 240 40
22:00:55 1/12/2014 1 12 2014 22 914 520196 4816605 243 40
6:01:12 1/20/2014 1 20 2014 6 914 519548 4816604 245 40
0:00:54 4/2/2012 4 2 2012 0 673 522716 4816614 237 40
22:00:53 1/30/2011 1 30 2011 22 641 520336 4816606 243 40
2:00:47 2/3/2014 2 3 2014 2 914 520359 4816606 243 40
20:00:49 1/12/2014 1 12 2014 20 914 520187 4816606 243 40
0:00:54 12/31/2012 12 31 2012 0 674 520752 4816608 242 40
16:00:45 1/4/2011 1 4 2011 16 655 520328 4816607 243 40
0:00:54 2/5/2014 2 5 2014 0 914 520671 4816609 242 40
22:00:54 4/11/2010 4 11 2010 22 646 522285 4816614 238 40
6:00:43 1/10/2009 1 10       2009    6       634     520339  4816609 243     40
4:01:00 2/3/2014        2       3       2014    4       914     520355  4816609 243     40
2:01:51 1/13/2014       1       13      2014    2       914     520234  4816609 243     40
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4:01:18 2/1/2014        2       1       2014    4       914     520394  4816610 243     40
16:01:17        11/30/2013      11      30      2013    16      914     519707  4816608 244     40
18:00:39        1/30/2011       1       30      2011    18      641     520334  4816610 243     40
6:00:47 4/7/2010        4       7       2010    6       639     522429  4816617 237     40
2:01:17 3/28/2010       3       28      2010    2       653     522762  4816618 237     40
20:00:36        3/6/2012        3       6       2012    20      663     520745  4816612 242     40
22:00:39        2/10/2014       2       10      2014    22      679     520350  4816611 243     40
20:01:15        2/10/2014       2       10      2014    20      679     520349  4816611 243     40
0:00:25 2/1/2014        2       1       2014    0       914     520388  4816611 243     40
18:00:54        12/21/2010      12      21      2010    18      647     521104  4816614 241     40
18:00:16        4/16/2011       4       16      2011    18      654     521670  4816616 239     40
18:01:24        2/6/2012        2       6       2012    18      641     520300  4816612 243     40
2:00:54 1/7/2011        1       7       2011    2       641     520548  4816613 242     40
16:00:24        4/20/2011       4       20      2011    16      657     521324  4816615 240     40
2:00:41 3/23/2010       3       23      2010    2       656     521158  4816615 241     40
22:00:53        12/16/2010      12      16      2010    22      657     519571  4816610 245     40
18:00:41        11/23/2011      11      23      2011    18      655     519869  4816611 244     40
0:00:50 4/10/2010       4       10      2010    0       652     521217  4816616 240     40
2:00:47 2/11/2011       2       11      2011    2       650     520663  4816614 242     40
18:00:20        3/21/2010       3       21      2010    18      656     521567  4816618 240     40
4:00:54 1/7/2011        1       7       2011    4       641     520552  4816615 242     40
18:00:48        3/4/2012        3       4       2012    18      665     520651  4816615 242     40
18:00:53        11/12/2011      11      12      2011    18      650     521045  4816616 241     40
10:00:41        4/7/2012        4       7       2012    10      658     523068  4816623 236     40
0:00:55 1/22/2013       1       22      2013    0       663     522486  4816621 237     40
18:00:55        1/22/2011       1       22      2011    18      647     521033  4816617 241     40
0:36:26 2/2/2014        2       2       2014    0       657     520405  4816615 243     40
2:00:53 2/10/2014       2       10      2014    2       909     520546  4816615 242     40
2:00:54 4/5/2014        4       5       2014    2       914     521417  4816618 240     40
4:00:18 2/10/2014       2       10      2014    4       909     520542  4816616 242     40
18:00:54        2/20/2011       2       20      2011    18      657     520573  4816616 242     40
0:39:26 2/3/2014        2       3       2014    0       657     520557  4816617 242     40
2:00:55 1/19/2010       1       19      2010    2       647     519517  4816614 245     40
20:00:53        2/5/2014        2       5       2014    20      917     520741  4816617 242     40
18:01:11        1/30/2011       1       30      2011    18      641     520470  4816617 242     40
18:00:54        2/10/2014       2       10      2014    18      679     520374  4816616 243     40
6:00:41 2/2/2014        2       2       2014    6       679     520349  4816616 243     40
18:00:51        2/25/2011       2       25      2011    18      801     520352  4816616 243     40
22:00:54        1/6/2011        1       6       2011    22      641     520546  4816617 242     40
22:00:25        2/4/2014        2       4       2014    22      914     520674  4816617 242     40
2:00:56 3/30/2010       3       30      2010    2       801     522906  4816625 236     40
6:00:53 3/27/2010       3       27      2010    6       647     521806  4816621 239     40
4:00:53 4/7/2010        4       7       2010    4       639     522434  4816623 237     40
4:00:12 1/10/2009       1       10      2009    4       634     520328  4816617 243     40
18:00:43        3/21/2010       3       21      2010    18      647     521586  4816621 240     40
6:00:42 4/18/2011       4       18      2011    6       663     522608  4816624 237     40
8:00:30 4/19/2009       4       19      2009    8       634     520899  4816619 241     40
10:00:47        4/1/2012        4       1       2012    10      672     521306  4816620 240     40
18:00:24        1/6/2011        1       6       2011    18      641     520547  4816618 242     40
18:00:49        4/6/2013        4       6       2013    18      679     521541  4816621 240     40
8:00:48 3/29/2010       3       29      2010    8       654     523058  4816626 236     40
8:00:54 1/7/2011        1       7       2011    8       641     520552  4816618 242     40
22:00:48        2/11/2009       2       11      2009    22      632     520660  4816619 242     40
14:00:53        11/26/2013      11      26      2013    14      914     519927  4816617 244     40
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0:00:20 1/2/2009        1       2       2009    0       635     520337  4816618 243     40
0:00:48 1/7/2011        1       7       2011    0       641     520554  4816619 242     40
20:00:53        2/4/2014        2       4       2014    20      914     520673  4816619 242     40
6:00:53 1/7/2011        1       7       2011    6       641     520547  4816619 242     40
0:01:44 12/17/2010      12      17      2010    0       657     519566  4816616 245     40
2:00:56 2/11/2014       2       11      2014    2       679     520348  4816619 243     40
2:00:55 2/7/2012        2       7       2012    2       641     520250  4816619 243     40
2:00:53 1/10/2009       1       10      2009    2       634     520334  4816619 243     40
6:00:54 2/3/2014        2       3       2014    6       914     520365  4816620 243     40
8:00:54 1/6/2011        1       6       2011    8       655     520388  4816620 243     40
4:00:47 1/11/2011       1       11      2011    4       655     520633  4816621 242     40
8:00:54 2/2/2014        2       2       2014    8       914     520561  4816621 242     40
2:00:34 2/6/2014        2       6       2014    2       917     520747  4816621 242     40
8:00:41 1/22/2010       1       22      2010    8       641     519584  4816618 245     40
8:00:53 2/3/2014        2       3       2014    8       914     520373  4816620 243     40
0:00:54 12/22/2010      12      22      2010    0       657     519573  4816618 245     40
16:00:50        11/26/2013      11      26      2013    16      914     519923  4816619 244     40
22:00:54        12/21/2010      12      21      2010    22      657     519574  4816619 245     40
22:00:54        2/5/2014        2       5       2014    22      917     520742  4816622 242     40
18:00:20        2/27/2011       2       27      2011    18      653     520321  4816621 243     40
0:00:50 11/20/2010      11      20      2010    0       641     522644  4816629 237     40
4:00:54 4/18/2011       4       18      2011    4       663     522605  4816629 237     40
18:00:53        12/21/2010      12      21      2010    18      657     519576  4816620 245     40
8:00:49 4/26/2010       4       26      2010    8       643     520954  4816624 241     40
0:00:50 3/23/2010       3       23      2010    0       643     521185  4816625 241     40
0:00:49 1/11/2011       1       11      2011    0       655     520639  4816624 242     40
4:00:50 1/22/2010       1       22      2010    4       647     519587  4816620 245     40
20:00:41        3/27/2014       3       27      2014    20      914     521305  4816626 240     40
4:00:54 3/31/2010       3       31      2010    4       638     523035  4816632 236     40
4:00:47 2/11/2014       2       11      2014    4       679     520361  4816625 243     40
18:00:46        2/1/2014        2       1       2014    18      679     520355  4816625 243     40
0:00:54 2/11/2014       2       11      2014    0       679     520345  4816625 243     40
2:00:41 1/11/2011       1       11      2011    2       655     520642  4816626 242     40
18:00:54        1/31/2011       1       31      2011    18      641     520338  4816625 243     40
8:00:30 1/10/2009       1       10      2009    8       633     520401  4816625 243     40
18:00:19        1/31/2014       1       31      2014    18      914     520395  4816626 243     40
18:00:41        4/1/2012        4       1       2012    18      672     521648  4816630 239     40
8:00:54 3/12/2010       3       12      2010    8       646     520915  4816628 241     40
4:00:54 2/6/2014        2       6       2014    4       917     520749  4816627 242     40
4:00:54 4/8/2012        4       8       2012    4       665     520866  4816628 241     40
6:00:43 1/22/2010       1       22      2010    6       647     519583  4816624 245     40
0:00:53 3/23/2010       3       23      2010    0       647     521807  4816631 239 40
2:00:37 1/17/2014 1 17 2014 2 914 520173 4816626 243 40
22:01:23 4/23/2014 4 23 2014 22 913 522829 4816635 236 40
2:00:53 1/22/2010 1 22 2010 2 647 519589 4816625 245 40
22:00:47 4/3/2010 4 3 2010 22 650 522429 4816634 237 40
2:00:52 4/18/2011 4 18 2011 2 663 522603 4816635 237 40
6:00:43 4/14/2011 4 14 2011 6 650 523011 4816637 236 40
18:00:36 2/9/2014 2 9 2014 18 671 520709 4816630 242 40
4:00:42 4/14/2011 4 14 2011 4 650 523005 4816637 236 40
2:00:47 3/26/2008 3 26 2008 2 635 520888 4816630 241 40
4:00:47 3/31/2010 3 31 2010 4 652 522983 4816638 236 40
22:01:19 4/18/2011 4 18 2011 22 801 522680 4816637 237 40
22:00:42 2/8/2012 2 8 2012 22 658 520235 4816629 243 40
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18:00:40 1/4/2011 1 4 2011 18 655 520465 4816631 242 40
2:00:45 4/6/2014 4 6 2014 2 907 521857 4816635 239 40
4:00:54 4/8/2011 4 8 2011 4 661 522640 4816638 237 40
18:00:55 1/31/2011 1 31 2011 18 641 520581 4816632 242 40
6:00:23 2/13/2012 2 13 2012 6 658 520128 4816630 243 40
6:00:41 1/17/2012 1 17 2012 6 665 520714 4816632 242 40
18:44:55 2/4/2014 2 4 2014 18 657 520630 4816632 242 40
16:00:30 4/19/2011 4 19 2011 16 664 521270 4816634 240 40
2:00:54 4/14/2011 4 14 2011 2 650 523013 4816640 236 40
6:00:53 3/31/2010 3 31 2010 6 652 522979 4816640 236 40
0:01:43 4/12/2010 4 12 2010 0 646 522273 4816638 238 40
2:00:26 2/13/2012 2 13 2012 2 658 520116 4816632 243 40
14:00:53 4/19/2011 4 19 2011 14 664 521291 4816636 240 40
22:00:53 3/22/2010 3 22 2010 22 639 521634 4816637 239 40
6:00:54 4/7/2014 4 7 2014 6 914 521327 4816637 240 40
18:00:47 2/2/2014 2 2 2014 18 914 520376 4816634 243 40
4:00:48 1/17/2012 1 17 2012 4 665 520711 4816635 242 40
22:00:56 2/1/2011 2 1 2011 22 641 520951 4816636 241 40
2:00:47 1/19/2014 1 19 2014 2 658 520115 4816634 243 40
18:00:47 3/22/2010 3 22 2010 18 639 521633 4816638 239 40
20:01:12 1/31/2014 1 31 2014 20 679 520264 4816634 243 40
4:00:42 2/24/2014 2 24 2014 4 917 520621 4816635 242 40
6:01:04 1/17/2011 1 17 2011 6 639 522489 4816642 237 40
0:00:54 3/28/2010 3 28 2010 0 646 522268 4816641 238 40
22:00:53 4/3/2010 4 3 2010 22 646 522439 4816642 237 40
4:00:48 2/13/2012 2 13 2012 4 658 520119 4816635 243 40
14:00:55 2/10/2014 2 10 2014 14 679 520596 4816636 242 40
4:00:54 4/7/2014 4 7 2014 4 914 521327 4816639 240 40
0:00:56 4/16/2013 4 16 2013 0 671 521907 4816641 239 40
0:02:11 2/2/2010 2 2 2010 0 641 521368 4816639 240 40
2:00:24 2/9/2012 2 9 2012 2 658 520255 4816636 243 40
10:00:55 4/19/2011 4 19 2011 10 664 521107 4816639 241 40
22:00:38 3/22/2010 3 22 2010 22 647 521827 4816641 239 40
6:00:50 4/6/2014 4 6 2014 6 907 521851 4816642 239 40
10:00:44 4/19/2011 4 19 2011 10 665 520935 4816639 241 40
22:00:54 4/15/2013 4 15 2013 22 671 521904 4816642 239 40
22:00:39 1/31/2014 1 31 2014 22 679 520266 4816637 243 40
8:00:48 4/2/2012 4 2 2012 8 658 521215 4816640 240 40
10:00:47 4/22/2011 4 22 2011 10 662 522768 4816645 237 40
18:00:36 3/14/2011 3 14 2011 18 653 521713 4816642 239 40
8:00:53 1/18/2012 1 18 2012 8 663 522890 4816647 236 40
18:00:42 1/2/2010 1 2 2010 18 640 520885 4816640 241 40
4:00:53 4/6/2014 4 6 2014 4 907 521852 4816644 239 40
22:00:27 3/1/2012 3 1 2012 22 658 520295 4816639 243 40
22:00:54 1/19/2009 1 19 2009 22 635 520507 4816640 242 40
0:00:43 3/2/2012 3 2 2012 0 658 520290 4816640 243 40
18:01:17 1/27/2011 1 27 2011 18 641 520587 4816641 242 40
22:00:22 3/27/2010 3 27 2010 22 646 522263 4816646 238 40
18:00:48 3/21/2010 3 21 2010 18 657 521643 4816645 239 40
18:01:02 1/6/2011 1 6 2011 18 655 520498 4816641 242 40
12:01:11 4/22/2011 4 22 2011 12 662 522687 4816648 237 40
6:00:53 1/20/2010 1 20 2010 6 647 519552 4816639 245 40
22:00:53 1/6/2011 1 6 2011 22 655 520499 4816642 242 40
2:00:56 3/29/2010 3 29 2010 2 655 523031 4816651 236 40
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2:00:24 3/2/2012 3 2 2012 2 658 520277 4816642 243 40
6:00:49 1/18/2012 1 18 2012 6 663 522893 4816650 236 40
4:00:54 2/10/2014 2 10 2014 4 916 520721 4816643 242 40
8:00:47 1/20/2010 1 20 2010 8 647 519554 4816640 245 40
22:00:53 2/19/2014 2 19 2014 22 914 520611 4816643 242 40
22:00:39 2/11/2014 2 11 2014 22 916 520652 4816644 242 40
12:00:42 1/20/2009 1 20 2009 12 635 520497 4816643 242 40
18:00:41 1/19/2009 1 19 2009 18 635 520513 4816644 242 40
12:00:53 4/10/2009 4 10 2009 12 639 521102 4816646 241 40
2:00:35 1/20/2009 1 20 2009 2 635 520497 4816644 242 40
0:00:49 4/7/2014 4 7 2014 0 914 521214 4816646 240 40
16:00:47 2/1/2011 2 1 2011 16 654 520721 4816645 242 40
2:00:53 3/31/2010 3 31 2010 2 639 522844 4816652 236 40
2:00:47 4/21/2013 4 21 2013 2 658 522631 4816651 237 40
0:00:50 2/1/2014 2 1 2014 0 679 520257 4816644 243 40
0:00:56 2/6/2014 2 6 2014 0 917 520765 4816646 242 40
18:00:53 12/29/2010 12 29 2010 18 639 522854 4816653 236 40
6:00:56 1/31/2013 1 31 2013 6 677 520152 4816644 243 40
22:00:53 4/15/2009 4 15 2009 22 641 522326 4816651 238 40
2:01:12 1/17/2012 1 17 2012 2 665 520731 4816646 242 40
4:00:25 1/17/2011 1 17 2011 4 639 522879 4816653 236 40
10:00:49 1/20/2009 1 20 2009 10 635 520498 4816646 242 40
4:00:43 1/20/2009 1 20 2009 4 635 520498 4816646 242 40
6:00:54 4/5/2013 4 5 2013 6 658 522841 4816654 236 40
18:00:54 2/13/2014 2 13 2014 18 917 521176 4816648 241 40
20:00:55 2/9/2014 2 9 2014 20 916 520671 4816647 242 40
22:00:54 1/1/2010 1 1 2010 22 647 521468 4816650 240 40
8:00:34 1/20/2009 1 20 2009 8 635 520498 4816647 242 40
8:00:48 2/2/2014 2 2 2014 8 679 520605 4816647 242 40
22:00:54 12/29/2010 12 29 2010 22 639 522858 4816654 236 40
4:00:33 1/18/2012 1 18 2012 4 663 522889 4816655 236 40
12:00:54 4/7/2012 4 7 2012 12 671 523100 4816655 236 40
8:00:55 1/29/2010 1 29 2010 8 647 522292 4816653 238 40
2:00:37 2/1/2014 2 1 2014 2 679 520287 4816647 243 40
14:00:53 4/7/2012 4 7 2012 14 671 523099 4816656 236 40
2:00:41 4/10/2009 4 10 2009 2 646 521426 4816651 240 40
4:00:58 2/1/2014 2 1 2014 4 679 520295 4816647 243 40
18:01:06 4/28/2010 4 28 2010 18 640 522300 4816654 238 40
22:00:27 4/15/2008 4 15 2008 22 632 522982 4816656 236 40
2:00:53 4/28/2014 4 28 2014 2 909 522230 4816654 238 40
16:00:41 2/10/2014 2 10 2014 16 679 520604 4816649 242 40
22:00:47 2/9/2014 2 9 2014 22 916 520684 4816649 242 40
18:00:56 1/23/2011 1 23 2011 18 641 520609 4816649 242 40
22:00:26 12/2/2010 12 2 2010 22 650 521018 4816651 241 40
2:00:42 2/6/2012 2 6 2012 2 658 520247 4816649 243 40
18:00:56 1/4/2011 1 4 2011 18 655 520437 4816649 242 40
18:00:30 4/19/2011 4 19 2011 18 664 521630 4816654 239 40
6:00:48 1/20/2009 1 20 2009 6 635 520498 4816650 242 40
16:00:54 4/22/2011 4 22 2011 16 657 521744 4816654 239 40
8:01:11 1/14/2014 1 14 2014 8 914 520206 4816650 243 40
2:00:42 4/6/2011 4 6 2011 2 655 523176 4816660 236 40
0:01:07 1/5/2011 1 5 2011 0 655 520467 4816651 242 40
0:00:54 1/20/2009 1 20 2009 0 635 520506 4816652 242 40
8:00:53 3/19/2013 3 19 2013 8 679 521417 4816655 240 40
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20:00:38 4/24/2014 4 24 2014 20 913 522721 4816659 237 40
18:00:51 4/22/2011 4 22 2011 18 657 521796 4816657 239 40
2:00:56 4/4/2010 4 4 2010 2 653 522258 4816658 238 40
0:00:56 2/10/2014 2 10 2014 0 916 520682 4816653 242 40
8:00:53 1/31/2013 1 31 2013 8 677 520148 4816652 243 40
4:00:26 2/9/2012 2 9 2012 4 658 520275 4816652 243 40
4:00:48 1/15/2010 1 15 2010 4 647 520653 4816654 242 40
18:00:40 3/15/2011 3 15 2011 18 654 521794 4816657 239 40
8:00:47 1/8/2014 1 8 2014 8 914 519566 4816651 245 40
0:00:48 2/9/2012 2 9 2012 0 658 520269 4816653 243 40
20:00:53 2/11/2014 2 11 2014 20 916 520645 4816654 242 40
8:00:22 1/10/2009 1 10 2009 8 634 520375 4816654 243 40
22:00:41 1/4/2011 1 4 2011 22 655 520435 4816654 242 40
8:00:35 4/7/2012 4 7 2012 8 658 522853 4816662 236 40
8:01:09 4/2/2013 4 2 2013 8 679 522746 4816662 237 40
14:00:57 12/12/2010 12 12 2010 14 641 519782 4816653 244 40
0:02:40 4/6/2011 4 6 2011 0 655 523164 4816664 236 40
18:00:48 4/5/2014 4 5 2014 18 914 521180 4816658 241 40
8:00:54 3/29/2010 3 29 2010 8 655 523187 4816665 236 40
4:00:45 3/29/2010 3 29 2010 4 655 523129 4816665 236 40
12:00:47 4/20/2011 4 20 2011 12 657 521270 4816659 240 40
2:01:11 3/27/2010 3 27 2010 2 646 522582 4816663 237 40
2:00:57 4/21/2013 4 21 2013 2 677 522711 4816664 237 40
18:00:42 1/6/2011 1 6 2011 18 655 520540 4816657 242 40
18:01:24 11/30/2009 11 30 2009 18 638 521135 4816659 241 40
6:00:55 1/8/2014 1 8 2014 6 914 519547 4816655 245 40
18:01:01 1/6/2014 1 6 2014 18 914 519563 4816655 245 40
18:00:35 1/8/2009 1 8 2009 18 633 522873 4816666 236 40
18:00:44 1/22/2009 1 22 2009 18 635 520774 4816659 242 40
0:00:42 1/3/2014 1 3 2014 0 914 520145 4816657 243 40
6:00:32 1/17/2014 1 17 2014 6 914 520199 4816657 243 40
6:00:54 4/5/2014 4 5 2014 6 914 521325 4816661 240 40
2:00:47 2/5/2011 2 5 2011 2 647 520679 4816659 242 40
0:00:54 1/7/2011 1 7 2011 0 655 520527 4816659 242 40
10:00:54 4/21/2011 4 21 2011 10 665 522864 4816666 236 40
16:00:41 4/7/2012 4 7 2012 16 671 523089 4816667 236 40
6:01:53 2/21/2011 2 21 2011 6 638 520667 4816660 242 40
4:00:48 1/22/2010 1 22 2010 4 641 519557 4816656 245 40
0:00:43 4/1/2008 4 1 2008 0 634 520457 4816659 242 40
2:00:53 4/6/2011 4 6 2011 2 654 522994 4816667 236 40
0:00:54 1/31/2011 1 31 2011 0 655 520446 4816659 242 40
0:00:48 2/20/2014 2 20 2014 0 909 520648 4816660 242 40
10:01:12 4/2/2013 4 2 2013 10 679 522840 4816667 236 40
2:00:53 2/10/2014 2 10 2014 2 916 520687 4816660 242 40
2:00:32 1/20/2014 1 20 2014 2 914 519531 4816657 245 40
6:00:54 3/29/2010 3 29 2010 6 655 523128 4816669 236 40
22:00:50 1/22/2009 1 22 2009 22 635 520771 4816661 242 40
6:00:53 3/31/2010 3 31 2010 6 638 523033 4816669 236 40
20:00:44 2/20/2012 2 20 2012 20 658 520733 4816662 242 40
18:00:56 4/24/2014 4 24 2014 18 913 522888 4816669 236 40
8:00:52 1/8/2013 1 8 2013 8 679 520705 4816662 242 40
18:00:11 1/24/2010 1 24 2010 18 647 521385 4816664 240 40
16:00:42 4/22/2011 4 22 2011 16 662 522695 4816669 237 40
0:00:48 4/6/2011 4 6 2011 0 654 522989 4816670 236 40
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18:00:38 3/8/2011 3 8 2011 18 641 520421 4816661 242 40
2:01:12 3/23/2010 3 23 2010 2 643 521118 4816664 241 40
4:00:54 4/5/2014 4 5 2014 4 914 521328 4816665 240 40
4:00:53 4/5/2011 4 5 2011 4 655 523112 4816670 236 40
18:00:41 3/26/2010 3 26 2010 18 657 521472 4816665 240 40
4:01:41 1/20/2014 1 20 2014 4 914 519529 4816659 245 40
4:00:37 4/4/2010 4 4 2010 4 653 522341 4816668 238 40
6:00:42 1/22/2010 1 22 2010 6 641 519556 4816660 245 40
2:00:53 1/3/2014 1 3 2014 2 914 520150 4816662 243 40
4:00:44 1/6/2011 1 6 2011 4 654 520557 4816663 242 40
18:00:56 2/4/2011 2 4 2011 18 641 520935 4816665 241 40
22:00:25 1/2/2014 1 2 2014 22 914 520160 4816663 243 40
2:00:48 1/23/2009 1 23 2009 2 635 520773 4816665 242 40
4:00:14 1/23/2009 1 23 2009 4 635 520774 4816665 242 40
22:00:29 2/20/2012 2 20 2012 22 658 520741 4816665 242 40
8:01:23 1/17/2014 1 17 2014 8 914 520204 4816664 243 40
16:00:24 1/24/2011 1 24 2011 16 647 520770 4816666 242 40
12:01:12 4/7/2012 4 7 2012 12 677 523155 4816674 236 40
20:00:43 3/1/2012 3 1 2012 20 658 520328 4816665 243 40
20:01:06 2/19/2014 2 19 2014 20 914 520638 4816666 242 40
22:00:42 2/23/2012 2 23 2012 22 658 520366 4816665 243 40
18:00:44 2/20/2011 2 20 2011 18 650 520713 4816666 242 40
6:00:41 1/7/2011 1 7 2011 6 654 520456 4816665 242 40
18:00:24 1/30/2011 1 30 2011 18 655 520434 4816666 242 40
6:00:41 1/6/2011 1 6 2011 6 650 520782 4816667 242 40
14:00:53 4/22/2011 4 22 2011 14 662 522703 4816674 237 40
4:00:33 1/3/2014 1 3 2014 4 914 520145 4816666 243 40
4:00:57 1/7/2011 1 7 2011 4 654 520394 4816667 243 40
8:00:32 1/23/2009 1 23 2009 8 635 520769 4816668 242 40
10:00:39 4/7/2012 4 7 2012 10 677 523163 4816676 236 40
2:00:13 1/7/2011 1 7 2011 2 655 520548 4816667 242 40
8:00:53 1/18/2010 1 18 2010 8 641 519561 4816665 245 40
18:01:57 1/10/2011 1 10 2011 18 655 520642 4816668 242 40
6:00:54 4/1/2013 4 1 2013 6 679 522699 4816675 237 40
22:00:41 2/19/2014 2 19 2014 22 909 520643 4816668 242 40
2:00:53 3/23/2010 3 23 2010 2 647 521892 4816673 239 40
4:01:18 4/1/2013 4 1 2013 4 679 522697 4816675 237 40
4:00:55 1/17/2014 1 17 2014 4 914 520199 4816667 243 40
14:00:54 4/7/2012 4 7 2012 14 677 523157 4816677 236 40
18:00:44 1/19/2009 1 19 2009 18 635 520526 4816669 242 40
6:00:47 1/7/2011 1 7 2011 6 655 520527 4816669 242 40
18:00:42 4/8/2010 4 8 2010 18 652 521775 4816673 239 40
22:00:53 11/19/2010 11 19 2010 22 654 522906 4816677 236 40
6:00:49 1/23/2009 1 23 2009 6 635 520770 4816670 242 40
18:00:49 2/1/2011 2 1 2011 18 641 520959 4816670 241 40
18:00:48 2/9/2014 2 9 2014 18 916 520692 4816670 242 40
10:00:50 4/7/2012 4 7 2012 10 671 523086 4816677 236 40
16:00:56 4/6/2012 4 6 2012 16 665 521502 4816672 240 40
4:00:47 1/7/2011 1 7 2011 4 655 520532 4816669 242 40
22:00:50 1/15/2012 1 15 2012 22 665 521449 4816672 240 40
2:00:54 1/11/2010 1 11 2010 2 647 519550 4816667 245 40
22:00:49 1/9/2009 1 9 2009 22 637 520557 4816670 242 40
22:00:54 1/10/2010 1 10 2010 22 647 519695 4816668 244 40
6:00:42 12/30/2010 12 30 2010 6 639 522890 4816678 236 40
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2:00:24 3/2/2012 3 2 2012 2 666 520673 4816671 242 40
8:00:40 4/7/2012 4 7 2012 8 677 522903 4816679 236 40
0:00:49 4/16/2009 4 16 2009 0 641 522233 4816676 238 40
0:00:15 1/23/2009 1 23 2009 0 635 520771 4816672 242 40
6:00:51 1/6/2011 1 6 2011 6 654 520557 4816671 242 40
22:00:47 1/30/2011 1 30 2011 22 655 520438 4816671 242 40
20:00:42 2/23/2012 2 23 2012 20 658 520355 4816671 243 40
4:00:06 12/30/2010 12 30 2010 4 639 522893 4816679 236 40
20:00:56 1/2/2014 1 2 2014 20 914 520158 4816671 243 40
6:00:50 1/15/2012 1 15 2012 6 665 522833 4816679 236 40
2:00:47 3/31/2013 3 31 2013 2 658 522695 4816680 237 40
18:01:59 3/4/2010 3 4 2010 18 641 520875 4816674 241 40
22:00:56 1/1/2010 1 1 2010 22 646 521508 4816677 240 40
6:00:57 2/1/2014 2 1 2014 6 679 520319 4816674 243 40
0:00:41 2/24/2012 2 24 2012 0 658 520346 4816674 243 40
8:01:23 3/14/2013 3 14 2013 8 658 520964 4816676 241 40
18:01:03 12/16/2010 12 16 2010 18 657 519593 4816672 245 40
2:00:48 12/30/2010 12 30 2010 2 639 522882 4816683 236 40
18:00:34 1/5/2011 1 5 2011 18 655 520577 4816675 242 40
22:00:47 3/22/2010 3 22 2010 22 653 521660 4816679 239 40
4:00:32 1/15/2012 1 15 2012 4 665 522827 4816684 236 40
8:00:42 2/1/2014 2 1 2014 8 679 520310 4816676 243 40
0:00:50 4/16/2008 4 16 2008 0 632 522901 4816685 236 40
2:00:17 1/6/2011 1 6 2011 2 654 520576 4816677 242 40
2:00:42 4/14/2011 4 14 2011 2 658 523102 4816686 236 40
4:00:48 1/6/2011 1 6 2011 4 650 520782 4816679 242 40
0:00:47 3/28/2010 3 28 2010 0 801 522301 4816683 238 40
18:00:23 4/13/2009 4 13 2009 18 634 521462 4816681 240 40
18:00:23 1/31/2011 1 31 2011 18 657 520424 4816678 242 40
2:00:25 1/31/2011 1 31 2011 2 655 520438 4816678 242 40
16:00:45 12/11/2010 12 11 2010 16 653 520705 4816680 242 40
18:00:20 1/7/2009 1 7 2009 18 634 520599 4816679 242 40
8:00:53 4/8/2010 4 8 2010 8 643 520913 4816680 241 40
18:00:38 1/6/2011 1 6 2011 18 654 520368 4816679 243 40
2:00:54 12/22/2010 12 22 2010 2 657 519570 4816677 245 40
18:00:41 1/9/2009 1 9 2009 18 637 520554 4816680 242 40
6:00:54 2/21/2011 2 21 2011 6 650 520702 4816680 242 40
4:00:53 1/1/2014 1 1 2014 4 907 520854 4816681 241 40
4:00:54 3/31/2011 3 31 2011 4 650 522900 4816687 236 40
20:00:54 1/30/2014 1 30 2014 20 907 520669 4816680 242 40
2:00:52 4/14/2010 4 14 2010 2 643 522657 4816687 237 40
16:00:57 1/4/2011 1 4 2011 16 654 520212 4816679 243 40
0:01:11 1/7/2011 1 7 2011 0 654 520387 4816680 243 40
18:00:43 3/8/2011 3 8 2011 18 657 520385 4816680 243 40
22:00:35 1/6/2011 1 6 2011 22 654 520386 4816680 243 40
18:01:23 1/2/2011 1 2 2011 18 655 520786 4816681 242 40
22:00:20 3/31/2008 3 31 2008 22 634 520537 4816681 242 40
18:00:41 3/8/2011 3 8 2011 18 654 520495 4816681 242 40
22:00:33 1/30/2014 1 30 2014 22 907 520672 4816681 242 40
0:00:53 2/20/2014 2 20 2014 0 914 520624 4816681 242 40
2:00:45 4/7/2014 4 7 2014 2 914 521212 4816683 240 40
2:00:55 4/11/2009 4 11 2009 2 639 522500 4816688 237 40
16:00:54 2/9/2014 2 9 2014 16 914 520730 4816683 242 40
2:00:39 4/19/2014 4 19 2014 2 916 521055 4816684 241 40
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0:00:43 3/9/2011 3 9 2011 0 657 520403 4816683 243 40
18:01:03 3/31/2008 3 31 2008 18 634 520593 4816684 242 40
6:00:38 3/31/2011 3 31 2011 6 650 522905 4816691 236 40
10:00:28 4/6/2013 4 6 2013 10 679 521300 4816687 240 40
22:00:54 4/18/2011 4 18 2011 22 664 522592 4816691 237 40
18:01:39 2/15/2011 2 15 2011 18 641 521669 4816688 239 40
18:00:54 3/8/2011 3 8 2011 18 657 520400 4816684 243 40
18:00:49 3/31/2008 3 31 2008 18 634 520537 4816685 242 40
2:00:19 1/10/2009 1 10 2009 2 637 520594 4816685 242 40
22:00:55 4/1/2012 4 1 2012 22 673 522782 4816693 237 40
0:00:47 1/31/2014 1 31 2014 0 907 520675 4816686 242 40
0:00:50 1/6/2011 1 6 2011 0 654 520616 4816686 242 40
18:00:53 3/15/2009 3 15 2009 18 638 520546 4816686 242 40
16:00:10 3/31/2008 3 31 2008 16 631 520996 4816688 241 40
18:01:05 2/1/2011 2 1 2011 18 641 521212 4816688 240 40
16:00:40 1/5/2011 1 5 2011 16 653 520615 4816687 242 40
18:00:54 2/3/2012 2 3 2012 18 641 520186 4816685 243 40
18:00:53 2/25/2009 2 25 2009 18 632 520678 4816687 242 40
18:00:43 3/20/2008 3 20 2008 18 632 520799 4816688 242 40
22:00:48 3/25/2008 3 25 2008 22 634 520516 4816687 242 40
18:00:54 3/22/2010 3 22 2010 18 656 521283 4816689 240 40
22:00:29 3/8/2011 3 8 2011 22 657 520403 4816687 243 40
2:00:26 3/9/2011 3 9 2011 2 657 520408 4816687 242 40
16:00:52 4/3/2010 4 3 2010 16 653 523113 4816696 236 40
6:00:47 3/12/2011 3 12 2011 6 650 520565 4816688 242 40
22:00:55 3/22/2010 3 22 2010 22 643 521283 4816691 240 40
0:00:42 3/26/2008 3 26 2008 0 634 520540 4816689 242 40
16:00:54 12/29/2010 12 29 2010 16 801 522733 4816696 237 40
6:00:25 2/9/2012 2 9 2012 6 658 520355 4816689 243 40
6:00:42 3/31/2011 3 31 2011 6 663 522897 4816697 236 40
2:00:47 3/28/2013 3 28 2013 2 677 522326 4816696 238 40
18:00:53 2/20/2011 2 20 2011 18 801 520863 4816691 241 40
0:00:43 2/21/2012 2 21 2012 0 658 520757 4816691 242 40
18:00:47 1/6/2011 1 6 2011 18 654 520385 4816690 243 40
0:00:54 1/6/2011 1 6 2011 0 650 520778 4816691 242 40
4:00:53 3/31/2011 3 31 2011 4 663 522893 4816699 236 40
6:00:48 4/25/2011 4 25 2011 6 657 521858 4816695 239 40
0:00:25 2/22/2011 2 22 2011 0 657 520419 4816691 242 40
4:00:24 3/31/2011 3 31 2011 4 660 522888 4816699 236 40
8:00:48 3/3/2011 3 3 2011 8 655 520885 4816692 241 40
6:00:54 1/10/2009 1 10 2009 6 637 520798 4816692 242 40
12:00:53 4/1/2012 4 1 2012 12 672 521397 4816694 240 40
6:00:41 3/31/2011 3 31 2011 6 660 522893 4816700 236 40
18:00:57 1/9/2009 1 9 2009 18 632 520387 4816692 243 40
18:00:53 1/4/2011 1 4 2011 18 654 520219 4816692 243 40
0:00:58 4/4/2010 4 4 2010 0 646 522430 4816699 237 40
2:00:47 2/22/2011 2 22 2011 2 657 520474 4816693 242 40
18:00:51 1/25/2011 1 25 2011 18 654 520740 4816694 242 40
2:00:48 1/31/2014 1 31 2014 2 907 520673 4816694 242 40
18:01:05 1/24/2010 1 24 2010 18 646 520870 4816695 241 40
22:00:28 3/7/2011 3 7 2011 22 641 520444 4816694 242 40
18:01:23 1/24/2010 1 24 2010 18 640 520888 4816696 241 40
8:01:00 1/20/2014 1 20 2014 8 914 519549 4816692 245 40
22:00:42 2/21/2011 2 21 2011 22 657 520410 4816695 242 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:58 1/30/2014 1 30 2014 18 907 520675 4816696 242 40
4:00:53 1/31/2014 1 31 2014 4 907 520672 4816696 242 40
18:00:58 1/24/2011 1 24 2011 18 646 520695 4816696 242 40
18:00:56 3/5/2010 3 5 2010 18 646 520884 4816697 241 40
0:01:01 1/17/2014 1 17 2014 0 914 520221 4816695 243 40
22:00:54 1/2/2011 1 2 2011 22 655 520788 4816697 242 40
18:00:49 2/1/2014 2 1 2014 18 909 520882 4816697 241 40
0:01:23 4/16/2009 4 16 2009 0 643 522241 4816702 238 40
8:00:47 12/5/2010 12 5 2010 8 801 521448 4816700 240 40
18:01:01 2/13/2014 2 13 2014 18 679 521248 4816700 240 40
18:00:53 1/23/2014 1 23 2014 18 658 519694 4816695 244 40
22:00:44 1/5/2011 1 5 2011 22 654 520669 4816699 242 40
18:00:55 12/22/2010 12 22 2010 18 647 522540 4816705 237 40
20:00:42 12/31/2013 12 31 2013 20 679 520704 4816699 242 40
22:00:10 3/27/2010 3 27 2010 22 801 522248 4816704 238 40
18:00:47 2/20/2012 2 20 2012 18 658 520749 4816699 242 40
0:00:41 1/10/2009 1 10 2009 0 637 520580 4816699 242 40
22:00:53 4/6/2014 4 6 2014 22 914 521132 4816701 241 40
2:00:41 3/12/2011 3 12 2011 2 650 520613 4816700 242 40
18:00:40 3/21/2010 3 21 2010 18 801 521335 4816702 240 40
20:00:50 4/13/2013 4 13 2013 20 658 520963 4816702 241 40
18:00:35 1/5/2011 1 5 2011 18 654 520677 4816701 242 40
22:00:48 1/21/2009 1 21 2009 22 635 520609 4816701 242 40
18:01:23 1/5/2011 1 5 2011 18 654 520678 4816702 242 40
16:00:48 1/3/2009 1 3 2009 16 635 520774 4816703 242 40
0:00:40 4/10/2010 4 10 2010 0 647 521314 4816705 240 40
2:00:22 1/5/2011 1 5 2011 2 654 520279 4816702 243 40
6:00:48 1/22/2009 1 22 2009 6 635 520763 4816703 242 40
4:00:48 4/25/2011 4 25 2011 4 657 521839 4816707 239 40
16:02:38 2/9/2014 2 9 2014 16 917 520701 4816703 242 40
8:00:50 1/5/2011 1 5 2011 8 654 520284 4816702 243 40
18:00:28 3/28/2014 3 28 2014 18 679 520867 4816704 241 40
18:01:17 4/28/2010 4 28 2010 18 654 520916 4816705 241 40
22:00:54 4/9/2009 4 9 2009 22 647 521858 4816708 239 40
2:00:56 4/7/2010 4 7 2010 2 639 522446 4816710 237 40
18:00:21 1/4/2011 1 4 2011 18 654 520217 4816704 243 40
22:00:53 3/23/2014 3 23 2014 22 909 521678 4816708 239 40
2:00:53 4/29/2009 4 29 2009 2 639 521430 4816708 240 40
16:00:53 3/8/2011 3 8 2011 16 654 520412 4816705 242 40
2:00:40 3/28/2013 3 28 2013 2 658 522246 4816711 238 40
18:00:51 11/24/2010 11 24 2010 18 638 519912 4816704 244 40
22:00:47 4/2/2013 4 2 2013 22 658 522560 4816713 237 40
4:00:41 4/8/2011 4 8 2011 4 650 522716 4816714 237 40
18:00:53 3/17/2010 3 17 2010 18 656 521266 4816709 240 40
18:00:53 3/21/2010 3 21 2010 18 639 521331 4816710 240 40
2:00:21 1/22/2009 1 22 2009 2 635 520586 4816708 242 40
0:00:55 1/8/2013 1 8 2013 0 679 520801 4816709 242 40
18:00:53 1/21/2009 1 21 2009 18 635 520779 4816709 242 40
18:00:15 3/22/2010 3 22 2010 18 653 521680 4816712 239 40
18:00:11 1/2/2011 1 2 2011 18 655 520775 4816709 242 40
18:00:43 1/5/2011 1 5 2011 18 650 520789 4816710 242 40
4:00:33 1/22/2009 1 22 2009 4 635 520609 4816710 242 40
14:00:45 4/16/2011 4 16 2011 14 801 521361 4816713 240 40
0:00:47 3/8/2011 3 8 2011 0 641 520426 4816710 242 40
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0:00:50 4/3/2013 4 3 2013 0 658 522550 4816717 237 40
0:00:53 1/22/2009 1 22 2009 0 635 520607 4816712 242 40
18:01:18 3/31/2008 3 31 2008 18 633 520897 4816713 241 40
2:00:47 4/6/2011 4 6 2011 2 669 523211 4816720 236 40
22:00:53 3/8/2011 3 8 2011 22 641 520417 4816711 242 40
20:00:44 2/8/2012 2 8 2012 20 658 520220 4816711 243 40
16:00:53 3/8/2011 3 8 2011 16 657 520415 4816712 242 40
22:00:43 1/5/2011 1 5 2011 22 650 520788 4816714 242 40
18:01:03 3/22/2010 3 22 2010 18 643 521224 4816715 240 40
0:00:30 12/23/2013 12 23 2013 0 908 520762 4816714 242 40
20:00:48 2/19/2014 2 19 2014 20 909 520663 4816714 242 40
0:00:24 2/19/2012 2 19 2012 0 658 520432 4816714 242 40
18:00:47 4/9/2009 4 9 2009 18 647 521867 4816719 239 40
18:01:11 2/4/2011 2 4 2011 18 641 520910 4816716 241 40
18:00:44 1/31/2011 1 31 2011 18 657 520634 4816715 242 40
18:00:54 3/8/2011 3 8 2011 18 641 520415 4816715 242 40
0:00:53 4/10/2009 4 10 2009 0 647 521860 4816719 239 40
8:00:56 3/2/2011 3 2 2011 8 653 520975 4816716 241 40
4:01:12 11/20/2010 11 20 2010 4 641 522838 4816723 236 40
6:00:48 1/5/2011 1 5 2011 6 654 520269 4816715 243 40
0:00:24 4/6/2011 4 6 2011 0 669 523200 4816725 236 40
4:00:53 1/5/2011 1 5 2011 4 654 520274 4816716 243 40
2:00:41 3/31/2010 3 31 2010 2 652 522835 4816724 236 40
8:01:18 1/5/2011 1 5 2011 8 655 520696 4816717 242 40
22:00:53 1/16/2014 1 16 2014 22 914 520321 4816716 243 40
16:00:54 4/6/2013 4 6 2013 16 679 521627 4816720 239 40
0:00:50 4/10/2009 4 10 2009 0 646 521421 4816721 240 40
8:00:56 1/4/2011 1 4 2011 8 655 520706 4816718 242 40
0:00:49 1/20/2014 1 20 2014 0 914 519597 4816715 245 40
0:00:50 1/5/2011 1 5 2011 0 654 520275 4816717 243 40
18:00:47 4/1/2012 4 1 2012 18 657 521657 4816722 239 40
4:00:50 1/11/2009 1 11 2009 4 634 522831 4816726 236 40
20:00:53 2/24/2012 2 24 2012 20 665 520403 4816719 243 40
0:00:49 4/4/2010 4 4 2010 0 650 522451 4816725 237 40
18:00:56 1/5/2011 1 5 2011 18 650 520785 4816720 242 40
18:00:48 2/11/2009 2 11 2009 18 632 520684 4816720 242 40
6:00:24 1/11/2009 1 11 2009 6 634 522831 4816727 236 40
8:00:37 1/28/2014 1 28 2014 8 914 519643 4816717 244 40
8:00:53 3/16/2013 3 16 2013 8 679 521401 4816722 240 40
22:00:38 3/11/2011 3 11 2011 22 650 520617 4816720 242 40
20:00:42 1/16/2014 1 16 2014 20 914 520325 4816719 243 40
0:00:53 1/16/2012 1 16 2012 0 663 522690 4816727 237 40
22:00:42 4/9/2009 4 9 2009 22 646 521427 4816723 240 40
2:00:42 4/10/2009 4 10 2009 2 634 521436 4816724 240 40
22:00:38 1/4/2011 1 4 2011 22 654 520271 4816720 243 40
18:00:41 3/6/2011 3 6 2011 18 650 520394 4816721 243 40
10:00:53 1/17/2014 1 17 2014 10 914 520267 4816721 243 40
22:00:53 2/24/2012 2 24 2012 22 665 520402 4816722 243 40
18:01:11 3/22/2010 3 22 2010 18 647 522028 4816727 238 40
2:00:48 3/8/2011 3 8 2011 2 641 520385 4816723 243 40
4:00:56 1/6/2011 1 6 2011 4 646 520718 4816725 242 40
16:00:53 3/9/2011 3 9 2011 16 653 520804 4816725 242 40
14:00:54 3/8/2011 3 8 2011 14 654 520380 4816724 243 40
6:00:55 1/15/2012 1 15 2012 6 663 522493 4816731 237 40
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6:00:33 1/5/2011 1 5 2011 6 655 520711 4816726 242 40
0:00:55 3/12/2011 3 12 2011 0 650 520615 4816726 242 40
18:00:50 1/3/2013 1 3 2013 18 657 519642 4816723 244 40
4:00:35 1/15/2010 1 15 2010 4 638 520689 4816727 242 40
16:00:56 1/21/2011 1 21 2011 16 647 521232 4816729 240 40
2:00:53 12/2/2010 12 2 2010 2 657 519610 4816724 244 40
4:00:24 4/8/2011 4 8 2011 4 660 522545 4816733 237 40
2:00:48 4/25/2011 4 25 2011 2 657 521832 4816732 239 40
18:00:51 1/16/2014 1 16 2014 18 914 520331 4816727 243 40
16:00:50 2/13/2011 2 13 2011 16 654 520711 4816728 242 40
2:00:29 1/5/2011 1 5 2011 2 655 520711 4816729 242 40
18:00:54 3/16/2009 3 16 2009 18 639 521334 4816731 240 40
8:00:48 3/29/2010 3 29 2010 8 641 523119 4816737 236 40
22:00:21 1/19/2014 1 19 2014 22 914 519593 4816726 245 40
6:00:48 1/4/2011 1 4 2011 6 655 520707 4816729 242 40
0:00:18 1/11/2010 1 11 2010 0 647 519489 4816725 245 40
16:00:53 2/9/2014 2 9 2014 16 909 520671 4816729 242 40
18:01:25 12/24/2012 12 24 2012 18 674 520800 4816730 242 40
18:00:55 3/8/2011 3 8 2011 18 654 520485 4816729 242 40
2:00:26 3/9/2011 3 9 2011 2 641 520423 4816729 242 40
6:00:32 1/6/2011 1 6 2011 6 646 520717 4816730 242 40
4:01:36 3/28/2013 3 28 2013 4 679 522779 4816737 237 40
22:00:26 2/18/2012 2 18 2012 22 658 520402 4816729 243 40
4:00:47 4/10/2010 4 10 2010 4 652 521386 4816733 240 40
0:00:47 12/2/2010 12 2 2010 0 657 519612 4816727 244 40
18:01:47 4/15/2009 4 15 2009 18 641 522742 4816737 237 40
20:00:53 1/21/2014 1 21 2014 20 914 519656 4816728 244 40
0:01:04 3/30/2011 3 30 2011 0 665 522253 4816736 238 40
4:00:41 1/10/2009 1 10 2009 4 637 520709 4816732 242 40
6:00:54 3/28/2013 3 28 2013 6 679 522775 4816739 237 40
18:01:06 3/29/2010 3 29 2010 18 643 522674 4816739 237 40
2:00:48 4/10/2010 4 10 2010 2 652 521378 4816735 240 40
8:00:56 3/31/2013 3 31 2013 8 679 523164 4816741 236 40
12:00:53 12/11/2010 12 11 2010 12 639 521200 4816735 241 40
2:00:54 3/31/2010 3 31 2010 2 638 522815 4816740 236 40
8:00:47 1/31/2014 1 31 2014 8 907 520690 4816734 242 40
8:00:12 1/22/2009 1 22 2009 8 635 520762 4816734 242 40
18:00:41 4/22/2011 4 22 2011 18 662 522714 4816741 237 40
14:00:54 4/24/2014 4 24 2014 14 913 523028 4816742 236 40
8:00:54 2/22/2011 2 22 2011 8 647 520895 4816735 241 40
4:00:53 1/15/2012 1 15 2012 4 663 522500 4816740 237 40
0:00:44 1/22/2014 1 22 2014 0 914 519636 4816732 244 40
20:00:55 1/19/2014 1 19 2014 20 914 519594 4816732 245 40
6:00:53 4/5/2011 4 5 2011 6 655 523198 4816743 236 40
10:00:53 12/11/2010 12 11 2010 10 639 521193 4816737 241 40
6:00:54 4/10/2010 4 10 2010 6 652 521384 4816738 240 40
4:01:04 3/12/2011 3 12 2011 4 650 520598 4816736 242 40
12:00:10 1/3/2011 1 3 2011 12 654 520382 4816736 243 40
10:00:53 1/19/2014 1 19 2014 10 914 519644 4816734 244 40
18:00:53 3/6/2011 3 6 2011 18 654 520399 4816736 243 40
18:00:50 1/20/2013 1 20 2013 18 658 520195 4816736 243 40
4:00:47 1/4/2011 1 4 2011 4 654 520230 4816736 243 40
2:00:42 1/4/2011 1 4 2011 2 655 520704 4816738 242 40
18:00:54 4/3/2010 4 3 2010 18 646 522892 4816745 236 40
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8:00:54 2/22/2011 2 22 2011 8 646 520895 4816739 241 40
4:00:55 1/4/2011 1 4 2011 4 655 520710 4816739 242 40
2:00:47 1/22/2014 1 22 2014 2 914 519629 4816736 244 40
6:00:47 1/31/2014 1 31 2014 6 907 520688 4816739 242 40
2:00:41 2/21/2012 2 21 2012 2 658 520742 4816740 242 40
18:00:53 2/18/2014 2 18 2014 18 909 520892 4816740 241 40
16:00:47 4/13/2010 4 13 2010 16 653 521692 4816743 239 40
2:00:53 4/14/2009 4 14 2009 2 634 521567 4816743 240 40
18:00:55 2/25/2011 2 25 2011 18 647 521041 4816742 241 40
6:00:46 4/24/2011 4 24 2011 6 657 522005 4816745 239 40
22:00:31 1/21/2014 1 21 2014 22 914 519608 4816738 244 40
2:00:21 1/8/2011 1 8 2011 2 655 520727 4816742 242 40
10:00:24 4/2/2012 4 2 2012 10 657 520920 4816742 241 40
8:00:47 3/28/2013 3 28 2013 8 679 522991 4816749 236 40
4:00:55 1/5/2011 1 5 2011 4 655 520707 4816742 242 40
14:00:48 4/1/2012 4 1 2012 14 672 521438 4816744 240 40
6:00:42 3/1/2012 3 1 2012 6 665 521014 4816743 241 40
18:00:44 4/9/2013 4 9 2013 18 671 523050 4816750 236 40
4:00:54 3/8/2011 3 8 2011 4 641 520395 4816741 243 40
18:00:38 4/10/2009 4 10 2009 18 641 521696 4816746 239 40
2:00:33 1/1/2014 1 1 2014 2 907 520867 4816743 241 40
8:00:51 3/19/2013 3 19 2013 8 677 521482 4816745 240 40
6:15:12 1/27/2014 1 27 2014 6 657 519889 4816740 244 40
2:00:54 2/19/2012 2 19 2012 2 658 520466 4816743 242 40
18:01:13 1/3/2011 1 3 2011 18 655 520709 4816744 242 40
0:01:08 4/11/2010 4 11 2010 0 639 521264 4816747 240 40
2:01:23 2/18/2012 2 18 2012 2 641 520489 4816744 242 40
2:00:54 3/18/2013 3 18 2013 2 671 522342 4816750 238 40
18:00:19 2/21/2011 2 21 2011 18 657 520415 4816745 242 40
10:00:49 1/2/2011 1 2 2011 10 655 520698 4816746 242 40
6:00:53 1/28/2014 1 28 2014 6 914 519627 4816743 244 40
16:00:47 4/24/2014 4 24 2014 16 913 522932 4816754 236 40
4:00:54 4/14/2009 4 14 2009 4 634 521580 4816750 240 40
2:00:54 3/22/2008 3 22 2008 2 633 520874 4816748 241 40
20:00:41 2/18/2012 2 18 2012 20 658 520391 4816747 243 40
2:00:54 4/6/2011 4 6 2011 2 801 523163 4816756 236 40
6:00:47 1/16/2014 1 16 2014 6 914 520350 4816747 243 40
18:00:53 3/25/2008 3 25 2008 18 634 520824 4816749 241 40
6:00:41 2/2/2014 2 2 2014 6 909 520898 4816749 241 40
4:00:23 4/8/2011 4 8 2011 4 801 522624 4816755 237 40
4:00:53 4/8/2011 4 8 2011 4 655 522553 4816755 237 40
8:01:12 1/16/2014 1 16 2014 8 914 520357 4816749 243 40
4:00:50 1/16/2014 1 16 2014 4 914 520345 4816749 243 40
6:00:42 3/8/2011 3 8 2011 6 641 520406 4816750 243 40
10:00:48 1/23/2014 1 23 2014 10 658 519857 4816748 244 40
18:00:53 3/11/2011 3 11 2011 18 650 520411 4816750 242 40
18:00:30 3/26/2010 3 26 2010 18 646 523045 4816759 236 40
8:00:47 3/11/2010 3 11 2010 8 641 520897 4816752 241 40
18:00:48 1/14/2011 1 14 2011 18 655 520762 4816752 242 40
0:00:47 3/23/2010 3 23 2010 0 653 521602 4816755 240 40
4:00:24 4/24/2011 4 24 2011 4 657 522003 4816758 239 40
4:00:48 4/11/2010 4 11 2010 4 639 521359 4816756 240 40
2:00:47 3/23/2010 3 23 2010 2 653 521573 4816757 240 40
18:00:42 2/17/2011 2 17 2011 18 655 520773 4816755 242 40
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16:00:41 4/1/2012 4 1 2012 16 657 521580 4816758 240 40
14:00:56 4/13/2010 4 13 2010 14 653 521730 4816758 239 40
18:00:53 3/29/2010 3 29 2010 18 801 523050 4816763 236 40
8:00:56 1/20/2012 1 20 2012 8 665 520880 4816756 241 40
16:00:54 1/21/2011 1 21 2011 16 655 520728 4816756 242 40
4:00:33 4/14/2010 4 14 2010 4 655 522188 4816761 238 40
16:01:14 1/30/2014 1 30 2014 16 907 520683 4816756 242 40
0:00:44 4/25/2011 4 25 2011 0 657 521823 4816760 239 40
4:00:53 1/18/2011 1 18 2011 4 639 521208 4816758 241 40
0:00:54 4/23/2011 4 23 2011 0 657 522019 4816761 238 40
6:00:56 4/11/2010 4 11 2010 6 639 521382 4816759 240 40
0:00:45 4/6/2011 4 6 2011 0 801 523170 4816765 236 40
6:00:56 1/18/2011 1 18 2011 6 639 521210 4816759 240 40
6:00:44 4/5/2014 4 5 2014 6 679 522903 4816766 236 40
0:00:50 1/4/2011 1 4 2011 0 655 520717 4816759 242 40
14:00:41 1/3/2011 1 3 2011 14 654 520369 4816758 243 40
16:00:49 2/9/2014 2 9 2014 16 671 520783 4816760 242 40
4:00:53 4/5/2014 4 5 2014 4 679 522902 4816767 236 40
18:00:49 4/6/2012 4 6 2012 18 657 520971 4816761 241 40
22:00:54 12/1/2010 12 1 2010 22 657 519618 4816757 244 40
18:00:57 2/18/2014 2 18 2014 18 914 520922 4816762 241 40
8:00:54 4/22/2011 4 22 2011 8 662 522471 4816768 237 40
22:00:40 2/15/2013 2 15 2013 22 677 520715 4816763 242 40
10:00:50 11/29/2012 11 29 2012 10 677 521709 4816766 239 40
6:00:53 1/4/2011 1 4 2011 6 654 520305 4816762 243 40
18:00:47 3/15/2009 3 15 2009 18 638 520680 4816763 242 40
10:00:33 11/30/2013 11 30 2013 10 914 519926 4816762 244 40
2:00:41 1/4/2011 1 4 2011 2 654 520304 4816763 243 40
8:00:53 3/9/2011 3 9 2011 8 657 520431 4816764 242 40
16:01:09 4/1/2012 4 1 2012 16 672 521610 4816768 239 40
18:00:55 1/3/2011 1 3 2011 18 654 520305 4816764 243 40
18:00:50 3/20/2013 3 20 2013 18 677 521468 4816768 240 40
4:00:55 1/22/2014 1 22 2014 4 914 519629 4816762 244 40
12:00:54 11/30/2013 11 30 2013 12 914 519912 4816764 244 40
2:00:51 3/22/2008 3 22 2008 2 631 520805 4816767 242 40
18:00:24 3/25/2011 3 25 2011 18 659 520817 4816767 241 40
18:00:26 3/27/2013 3 27 2013 18 658 521090 4816769 241 40
16:00:54 4/15/2009 4 15 2009 16 634 521970 4816772 239 40
6:00:26 4/8/2011 4 8 2011 6 661 522779 4816775 237 40
0:00:50 1/4/2011 1 4 2011 0 654 520301 4816767 243 40
18:00:34 12/2/2010 12 2 2010 18 639 519685 4816766 244 40
20:00:54 11/30/2013 11 30 2013 20 914 519728 4816766 244 40
2:00:31 1/11/2009 1 11 2009 2 634 522786 4816776 237 40
16:01:44 3/5/2011 3 5 2011 16 641 521336 4816771 240 40
6:00:54 1/19/2014 1 19 2014 6 914 519571 4816766 245 40
2:00:49 4/10/2014 4 10 2014 2 914 521718 4816773 239 40
4:00:53 1/19/2014 1 19 2014 4 914 519568 4816767 245 40
6:00:49 4/7/2012 4 7 2012 6 658 522603 4816776 237 40
8:01:11 1/19/2014 1 19 2014 8 914 519567 4816767 245 40
2:00:33 1/6/2011 1 6 2011 2 650 520786 4816771 242 40
22:00:28 1/3/2011 1 3 2011 22 654 520306 4816769 243 40
20:01:11 4/2/2013 4 2 2013 20 658 522758 4816777 237 40
0:00:56 1/6/2011 1 6 2011 0 646 520746 4816772 242 40
10:00:54 1/3/2011 1 3 2011 10 654 520313 4816770 243 40
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18:00:30 12/1/2010 12 1 2010 18 657 519619 4816768 244 40
10:00:22 4/19/2011 4 19 2011 10 801 521072 4816773 241 40
0:00:54 4/11/2009 4 11 2009 0 643 522737 4816779 237 40
22:00:49 12/29/2010 12 29 2010 22 641 522644 4816779 237 40
8:00:53 4/22/2011 4 22 2011 8 657 521468 4816775 240 40
2:00:54 4/7/2012 4 7 2012 2 658 522603 4816779 237 40
22:00:53 1/27/2014 1 27 2014 22 914 519637 4816770 244 40
18:00:48 3/25/2010 3 25 2010 18 657 521431 4816776 240 40
2:00:41 1/22/2010 1 22 2010 2 641 519567 4816770 245 40
18:00:54 12/29/2010 12 29 2010 18 641 522639 4816780 237 40
22:00:33 4/9/2009 4 9 2009 22 634 521487 4816777 240 40
4:00:48 4/7/2012 4 7 2012 4 658 522606 4816782 237 40
0:00:54 1/28/2014 1 28 2014 0 914 519644 4816773 244 40
2:01:29 2/2/2012 2 2 2012 2 641 520261 4816775 243 40
22:01:04 4/6/2012 4 6 2012 22 671 522292 4816782 238 40
4:00:48 1/19/2010 1 19 2010 4 646 520758 4816777 242 40
4:00:53 1/28/2014 1 28 2014 4 914 519645 4816774 244 40
2:01:50 2/15/2012 2 15 2012 2 641 520470 4816777 242 40
6:00:55 4/14/2010 4 14 2010 6 655 522232 4816783 238 40
18:00:50 2/17/2011 2 17 2011 18 654 521273 4816780 240 40
12:00:55 1/16/2014 1 16 2014 12 914 520305 4816777 243 40
8:00:54 1/4/2011 1 4 2011 8 654 520291 4816778 243 40
2:00:42 1/23/2014 1 23 2014 2 914 519569 4816776 245 40
10:01:18 1/19/2014 1 19 2014 10 658 520131 4816778 243 40
18:00:52 4/25/2009 4 25 2009 18 646 523022 4816787 236 40
6:00:57 3/1/2014 3 1 2014 6 917 521679 4816783 239 40
6:00:48 1/22/2014 1 22 2014 6 914 519607 4816777 244 40
22:00:59 11/30/2013 11 30 2013 22 914 519719 4816777 244 40
4:00:53 4/10/2014 4 10 2014 4 914 521764 4816784 239 40
18:00:12 1/7/2009 1 7 2009 18 632 520793 4816781 242 40
20:00:55 4/4/2014 4 4 2014 20 914 521558 4816784 240 40
20:00:54 1/24/2014 1 24 2014 20 914 519740 4816779 244 40
0:00:54 1/19/2010 1 19 2010 0 646 520690 4816782 242 40
6:00:55 4/8/2011 4 8 2011 6 650 522780 4816789 237 40
18:00:50 3/17/2010 3 17 2010 18 657 521331 4816784 240 40
10:01:54 2/2/2012 2 2 2012 10 641 520238 4816781 243 40
4:01:23 1/23/2014 1 23 2014 4 914 519572 4816779 245 40
14:00:53 4/22/2011 4 22 2011 14 657 521637 4816786 239 40
4:01:18 3/27/2010 3 27 2010 4 646 522656 4816789 237 40
14:00:53 4/2/2013 4 2 2013 14 679 523197 4816791 236 40
2:00:13 4/9/2009 4 9 2009 2 639 522733 4816790 237 40
2:00:29 1/28/2014 1 28 2014 2 914 519628 4816780 244 40
6:05:14 1/24/2014 1 24 2014 6 657 519727 4816781 244 40
18:01:12 12/30/2012 12 30 2012 18 674 520825 4816784 241 40
16:00:47 2/9/2011 2 9 2011 16 641 520747 4816784 242 40
2:00:23 2/7/2012 2 7 2012 2 658 520677 4816784 242 40
12:01:12 4/6/2013 4 6 2013 12 679 521561 4816787 240 40
8:00:55 12/31/2010 12 31 2010 8 641 522435 4816790 237 40
18:03:42 1/23/2014 1 23 2014 18 657 519782 4816782 244 40
2:00:41 4/9/2009 4 9 2009 2 643 522702 4816791 237 40
8:00:53 4/12/2012 4 12 2012 8 672 521825 4816788 239 40
14:00:41 1/16/2014 1 16 2014 14 914 520311 4816784 243 40
20:00:53 1/27/2014 1 27 2014 20 907 520805 4816785 242 40
4:00:54 4/4/2010 4 4 2010 4 646 522370 4816791 238 40
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0:00:53 3/31/2013 3 31 2013 0 658 522695 4816792 237 40
5:58:55 1/22/2014 1 22 2014 5 657 519674 4816783 244 40
6:00:54 4/14/2009 4 14 2009 6 634 521556 4816789 240 40
2:00:41 1/6/2011 1 6 2011 2 646 520761 4816786 242 40
0:00:56 1/23/2014 1 23 2014 0 914 519579 4816783 245 40
10:01:01 1/22/2014 1 22 2014 10 914 519715 4816783 244 40
16:00:27 3/26/2011 3 26 2011 16 664 521776 4816790 239 40
0:00:53 1/9/2013 1 9 2013 0 680 520713 4816787 242 40
22:00:41 3/30/2013 3 30 2013 22 658 522682 4816793 237 40
22:00:47 4/10/2009 4 10 2009 22 646 523030 4816795 236 40
14:00:56 4/24/2014 4 24 2014 14 908 522889 4816795 236 40
18:00:36 3/2/2011 3 2 2011 18 655 521366 4816790 240 40
22:00:26 1/27/2014 1 27 2014 22 907 520805 4816788 242 40
18:00:54 1/22/2014 1 22 2014 18 914 519716 4816785 244 40
20:00:47 1/27/2014 1 27 2014 20 914 519621 4816785 244 40
2:00:42 4/10/2009 4 10 2009 2 647 521899 4816792 239 40
22:00:29 1/29/2014 1 29 2014 22 907 520796 4816789 242 40
2:01:27 4/4/2010 4 4 2010 2 646 522369 4816794 238 40
10:00:41 4/19/2011 4 19 2011 10 663 521038 4816790 241 40
0:00:55 4/19/2011 4 19 2011 0 665 522361 4816794 238 40
0:00:21 1/9/2013 1 9 2013 0 658 520757 4816789 242 40
8:01:18 2/22/2013 2 22 2013 8 665 520906 4816790 241 40
18:01:05 1/19/2010 1 19 2010 18 647 519933 4816787 244 40
2:00:34 1/28/2014 1 28 2014 2 907 520808 4816790 242 40
8:00:54 4/2/2012 4 2 2012 8 674 521089 4816791 241 40
2:00:48 3/27/2010 3 27 2010 2 643 522678 4816796 237 40
18:00:34 3/30/2012 3 30 2012 18 677 522918 4816797 236 40
16:01:04 4/3/2010 4 3 2010 16 650 523048 4816798 236 40
4:00:54 3/27/2010 3 27 2010 4 643 522675 4816797 237 40
2:00:53 1/9/2013 1 9 2013 2 680 520712 4816791 242 40
0:00:54 4/11/2009 4 11 2009 0 646 523028 4816799 236 40
18:01:17 1/29/2014 1 29 2014 18 907 520680 4816791 242 40
0:14:20 1/27/2014 1 27 2014 0 657 519891 4816789 244 40
22:00:48 4/18/2011 4 18 2011 22 665 522360 4816797 238 40
22:00:49 1/8/2013 1 8 2013 22 658 520762 4816792 242 40
6:00:53 3/27/2010 3 27 2010 6 643 522672 4816799 237 40
6:00:53 3/27/2010 3 27 2010 6 646 522658 4816799 237 40
22:00:46 1/24/2014 1 24 2014 22 914 519734 4816790 244 40
16:00:41 1/16/2014 1 16 2014 16 914 520324 4816791 243 40
0:00:25 4/10/2009 4 10 2009 0 634 521481 4816795 240 40
2:00:35 1/19/2014 1 19 2014 2 914 519582 4816790 245 40
2:01:23 4/10/2014 4 10 2014 2 917 521687 4816797 239 40
4:01:49 2/14/2014 2 14 2014 4 916 520895 4816794 241 40
22:00:53 4/9/2010 4 9 2010 22 647 521320 4816796 240 40
0:00:50 1/28/2014 1 28 2014 0 907 520813 4816794 241 40
4:00:41 1/2/2014 1 2 2014 4 907 520478 4816793 242 40
22:00:29 1/11/2013 1 11 2013 22 677 520719 4816794 242 40
8:00:42 1/9/2013 1 9 2013 8 658 520781 4816794 242 40
6:00:44 1/9/2013 1 9 2013 6 658 520779 4816795 242 40
6:00:50 1/19/2010 1 19 2010 6 646 520760 4816795 242 40
0:00:52 1/3/2011 1 3 2011 0 655 520712 4816795 242 40
2:00:57 3/29/2014 3 29 2014 2 908 523095 4816802 236 40
14:00:53 1/2/2011 1 2 2011 14 655 520708 4816795 242 40
8:00:49 1/3/2011 1 3 2011 8 655 520713 4816795 242 40
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20:00:49 1/1/2014 1 1 2014 20 907 520482 4816794 242 40
6:00:53 4/12/2009 4 12 2009 6 640 522984 4816803 236 40
22:00:49 1/19/2010 1 19 2010 22 647 519931 4816793 244 40
16:00:50 1/2/2011 1 2 2011 16 655 520707 4816795 242 40
6:01:12 1/3/2011 1 3 2011 6 655 520702 4816796 242 40
0:00:54 4/7/2012 4 7 2012 0 671 522301 4816801 238 40
16:01:50 3/30/2012 3 30 2012 16 677 522907 4816803 236 40
12:00:31 1/2/2011 1 2 2011 12 655 520723 4816796 242 40
11:59:44 1/22/2014 1 22 2014 11 657 519748 4816793 244 40
0:00:26 1/2/2014 1 2 2014 0 907 520473 4816796 242 40
18:00:41 12/31/2009 12 31 2009 18 635 520677 4816797 242 40
22:00:49 12/31/2009 12 31 2009 22 635 520683 4816797 242 40
8:00:55 4/21/2011 4 21 2011 8 657 521634 4816800 239 40
12:00:55 1/22/2014 1 22 2014 12 914 519744 4816795 244 40
20:00:55 1/8/2013 1 8 2013 20 658 520768 4816798 242 40
2:00:54 1/9/2013 1 9 2013 2 658 520768 4816798 242 40
4:00:54 2/11/2014 2 11 2014 4 917 520504 4816797 242 40
4:00:54 4/10/2009 4 10 2009 4 634 521187 4816799 241 40
18:00:35 1/26/2011 1 26 2011 18 641 520662 4816798 242 40
18:00:53 2/13/2012 2 13 2012 18 641 520460 4816797 242 40
13:34:54 1/21/2014 1 21 2014 13 657 519753 4816795 244 40
22:00:47 1/22/2014 1 22 2014 22 914 519657 4816795 244 40
16:01:16 4/2/2013 4 2 2013 16 679 523200 4816807 236 40
12:00:53 1/1/2011 1 1 2011 12 641 520674 4816798 242 40
18:00:53 3/20/2008 3 20 2008 18 635 520817 4816799 241 40
2:00:49 1/2/2014 1 2 2014 2 907 520472 4816799 242 40
18:00:55 1/4/2014 1 4 2014 18 914 520268 4816798 243 40
4:00:55 4/6/2011 4 6 2011 4 654 522852 4816807 236 40
10:01:08 1/1/2011 1 1 2011 10 641 520642 4816800 242 40
0:01:13 1/23/2014 1 23 2014 0 657 519685 4816797 244 40
16:00:55 2/13/2011 2 13 2011 16 655 520687 4816800 242 40
14:00:47 1/1/2011 1 1 2011 14 641 520671 4816801 242 40
4:00:23 1/9/2013 1 9 2013 4 658 520768 4816801 242 40
6:00:42 1/9/2013 1 9 2013 6 680 520710 4816801 242 40
4:00:55 4/12/2009 4 12 2009 4 640 522948 4816809 236 40
18:00:47 4/6/2008 4 6 2008 18 633 520823 4816802 241 40
20:00:53 2/16/2014 2 16 2014 20 914 520955 4816803 241 40
18:01:48 2/1/2012 2 1 2012 18 641 520284 4816801 243 40
6:00:54 1/2/2014 1 2 2014 6 907 520469 4816802 242 40
4:00:24 1/8/2013 1 8 2013 4 671 520813 4816803 241 40
8:00:53 1/24/2014 1 24 2014 8 914 519670 4816800 244 40
8:00:53 1/13/2010 1 13 2010 8 641 520684 4816803 242 40
22:00:53 4/24/2011 4 24 2011 22 657 521835 4816807 239 40
2:00:22 1/27/2011 1 27 2011 2 655 520662 4816804 242 40
6:00:50 1/31/2014 1 31 2014 6 679 520505 4816803 242 40
22:00:56 12/2/2010 12 2 2010 22 641 520806 4816805 242 40
4:00:27 1/3/2011 1 3 2011 4 655 520721 4816804 242 40
20:00:55 1/23/2014 1 23 2014 20 914 519659 4816801 244 40
22:00:21 1/23/2014 1 23 2014 22 914 519659 4816801 244 40
2:00:47 1/24/2014 1 24 2014 2 914 519668 4816802 244 40
2:00:50 1/2/2014 1 2 2014 2 658 520264 4816804 243 40
2:00:48 1/31/2014 1 31 2014 2 679 520530 4816804 242 40
8:01:12 1/22/2014 1 22 2014 8 914 519619 4816802 244 40
16:00:54 1/5/2011 1 5 2011 16 655 520725 4816805 242 40
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22:01:11 4/2/2013 4 2 2013 22 679 522397 4816811 238 40
2:00:51 4/24/2011 4 24 2011 2 657 521915 4816810 239 40
6:00:53 1/3/2011 1 3 2011 6 654 520431 4816805 242 40
4:00:54 1/24/2014 1 24 2014 4 914 519674 4816803 244 40
20:00:53 1/22/2014 1 22 2014 20 914 519662 4816803 244 40
6:01:21 1/13/2010 1 13 2010 6 641 520678 4816806 242 40
0:00:49 1/24/2014 1 24 2014 0 914 519668 4816803 244 40
22:00:55 1/30/2014 1 30 2014 22 679 520498 4816806 242 40
8:00:41 1/23/2014 1 23 2014 8 914 519617 4816804 244 40
22:00:50 1/1/2014 1 1 2014 22 907 520476 4816807 242 40
2:00:48 1/8/2013 1 8 2013 2 671 520815 4816808 241 40
18:00:54 5/12/2008 5 12 2008 18 634 520908 4816809 241 40
18:00:53 2/10/2014 2 10 2014 18 917 520489 4816808 242 40
18:01:12 1/3/2011 1 3 2011 18 655 520671 4816809 242 40
10:00:56 12/26/2013 12 26 2013 10 658 520426 4816808 242 40
8:00:59 1/31/2014 1 31 2014 8 679 520503 4816808 242 40
18:01:17 2/4/2014 2 4 2014 18 671 520830 4816810 241 40
20:00:23 1/27/2014 1 27 2014 20 909 520656 4816809 242 40
6:00:56 1/24/2014 1 24 2014 6 914 519664 4816806 244 40
8:00:56 4/13/2012 4 13 2012 8 665 521065 4816811 241 40
4:00:55 1/31/2014 1 31 2014 4 679 520502 4816809 242 40
18:00:42 2/20/2009 2 20 2009 18 633 520671 4816810 242 40
4:00:41 1/3/2011 1 3 2011 4 654 520431 4816809 242 40
18:00:54 3/31/2011 3 31 2011 18 655 520946 4816811 241 40
2:00:53 1/27/2011 1 27 2011 2 641 520649 4816810 242 40
16:00:42 12/2/2010 12 2 2010 16 641 519880 4816808 244 40
2:01:54 2/14/2012 2 14 2012 2 641 520437 4816810 242 40
4:00:44 4/21/2011 4 21 2011 4 665 522373 4816817 238 40
0:00:35 1/31/2011 1 31 2011 0 801 520467 4816811 242 40
2:00:54 4/7/2012 4 7 2012 2 671 522389 4816817 238 40
22:00:55 1/3/2011 1 3 2011 22 655 520678 4816812 242 40
20:00:54 1/30/2014 1 30 2014 20 679 520479 4816812 242 40
18:01:24 1/8/2013 1 8 2013 18 680 520718 4816813 242 40
18:00:54 1/10/2010 1 10 2010 18 647 519724 4816810 244 40
4:02:33 1/9/2013 1 9 2013 4 680 520689 4816813 242 40
2:01:47 12/27/2011 12 27 2011 2 641 520833 4816813 241 40
4:00:42 4/1/2011 4 1 2011 4 667 520772 4816813 242 40
2:00:47 2/5/2013 2 5 2013 2 657 520721 4816813 242 40
22:00:48 1/5/2011 1 5 2011 22 646 520735 4816814 242 40
4:00:55 1/28/2014 1 28 2014 4 907 520811 4816815 241 40
8:00:54 1/3/2011 1 3 2011 8 654 520433 4816813 242 40
18:01:41 3/13/2012 3 13 2012 18 641 521822 4816818 239 40
12:05:55 1/24/2014 1 24 2014 12 657 519951 4816812 244 40
0:00:21 1/1/2009 1 1 2009 0 635 520685 4816814 242 40
22:00:53 1/27/2014 1 27 2014 22 909 520662 4816814 242 40
0:04:26 1/24/2014 1 24 2014 0 657 519723 4816812 244 40
0:00:47 1/31/2014 1 31 2014 0 679 520479 4816814 242 40
6:00:47 1/28/2014 1 28 2014 6 907 520810 4816815 241 40
6:00:44 4/21/2011 4 21 2011 6 665 522369 4816820 238 40
2:00:56 1/27/2014 1 27 2014 2 914 519717 4816812 244 40
22:01:12 2/14/2011 2 14 2011 22 650 520696 4816815 242 40
18:00:39 3/25/2011 3 25 2011 18 664 520911 4816816 241 40
6:00:55 1/27/2014 1 27 2014 6 914 519725 4816813 244 40
18:01:11 2/22/2013 2 22 2013 18 679 520802 4816816 242 40
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22:00:21 4/4/2008 4 4 2008 22 636 522777 4816823 237 40
18:00:26 4/1/2012 4 1 2012 18 658 521117 4816818 241 40
14:00:42 1/22/2014 1 22 2014 14 914 519790 4816814 244 40
4:00:14 1/1/2009 1 1 2009 4 635 520687 4816816 242 40
2:00:41 2/23/2013 2 23 2013 2 657 520759 4816817 242 40
18:00:50 3/22/2010 3 22 2010 18 653 521752 4816820 239 40
2:02:26 1/10/2012 1 10 2012 2 641 520652 4816817 242 40
6:01:12 1/12/2013 1 12 2013 6 677 520663 4816817 242 40
2:01:52 3/31/2010 3 31 2010 2 641 522821 4816824 236 40
8:00:53 1/5/2011 1 5 2011 8 653 520483 4816816 242 40
20:00:53 4/5/2014 4 5 2014 20 679 521620 4816820 239 40
18:00:51 1/8/2009 1 8 2009 18 637 522742 4816824 237 40
8:00:48 1/12/2013 1 12 2013 8 677 520663 4816818 242 40
22:01:13 1/18/2010 1 18 2010 22 646 520650 4816818 242 40
2:01:06 1/25/2013 1 25 2013 2 680 520636 4816818 242 40
18:00:49 1/1/2011 1 1 2011 18 641 520644 4816818 242 40
6:00:50 1/1/2009 1 1 2009 6 635 520687 4816818 242 40
18:00:43 1/6/2013 1 6 2013 18 658 520298 4816817 243 40
2:00:20 1/5/2011 1 5 2011 2 653 520479 4816818 242 40
16:00:49 2/10/2014 2 10 2014 16 917 520709 4816819 242 40
2:00:48 1/31/2011 1 31 2011 2 801 520487 4816818 242 40
4:00:54 1/27/2014 1 27 2014 4 914 519723 4816816 244 40
0:00:48 1/12/2014 1 12 2014 0 914 520671 4816819 242 40
4:00:21 12/1/2010 12 1 2010 4 657 519603 4816816 245 40
2:00:41 1/25/2014 1 25 2014 2 914 519747 4816817 244 40
16:00:44 1/1/2011 1 1 2011 16 641 520654 4816820 242 40
18:00:56 4/9/2009 4 9 2009 18 646 521492 4816822 240 40
6:00:25 12/1/2010 12 1 2010 6 657 519609 4816817 244 40
18:00:54 4/9/2010 4 9 2010 18 647 521078 4816821 241 40
0:00:54 1/28/2014 1 28 2014 0 909 520619 4816820 242 40
22:00:53 2/25/2013 2 25 2013 22 679 520646 4816820 242 40
0:00:43 1/12/2013 1 12 2013 0 677 520680 4816820 242 40
4:00:48 1/5/2011 1 5 2011 4 653 520483 4816820 242 40
14:00:42 3/8/2011 3 8 2011 14 657 520436 4816820 242 40
2:00:54 2/26/2013 2 26 2013 2 679 520645 4816821 242 40
18:00:54 12/2/2010 12 2 2010 18 639 519717 4816818 244 40
2:01:45 2/17/2012 2 17 2012 2 641 520552 4816821 242 40
4:00:28 1/19/2010 1 19 2010 4 638 520649 4816821 242 40
18:00:53 2/14/2011 2 14 2011 18 650 520695 4816822 242 40
6:00:39 1/25/2013 1 25 2013 6 680 520654 4816822 242 40
2:00:45 1/16/2014 1 16 2014 2 914 520631 4816822 242 40
22:00:20 1/6/2013 1 6 2013 22 658 520296 4816821 243 40
18:00:43 1/8/2009 1 8 2009 18 633 522980 4816829 236 40
22:00:49 12/2/2010 12 2 2010 22 639 519676 4816819 244 40
4:00:21 4/7/2012 4 7 2012 4 677 522598 4816828 237 40
14:00:42 4/6/2013 4 6 2013 14 679 521646 4816825 239 40
4:01:15 1/12/2013 1 12 2013 4 677 520683 4816823 242 40
6:00:49 1/5/2011 1 5 2011 6 653 520485 4816822 242 40
18:00:31 1/20/2011 1 20 2011 18 655 520705 4816823 242 40
4:00:54 4/20/2011 4 20 2011 4 664 522041 4816827 238 40
22:00:48 11/19/2010 11 19 2010 22 641 522676 4816829 237 40
18:00:39 1/5/2011 1 5 2011 18 646 520730 4816823 242 40
8:00:35 4/2/2012 4 2 2012 8 673 522922 4816830 236 40
18:00:44 1/1/2010 1 1 2010 18 647 521601 4816826 240 40
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8:00:31 1/30/2014 1 30 2014 8 909 520660 4816823 242 40
0:00:55 1/8/2013 1 8 2013 0 671 520818 4816824 241 40
18:00:54 4/7/2012 4 7 2012 18 671 523142 4816832 236 40
0:00:56 1/25/2014 1 25 2014 0 914 519747 4816821 244 40
6:00:54 1/30/2014 1 30 2014 6 909 520639 4816824 242 40
6:00:32 1/7/2013 1 7 2013 6 658 520308 4816823 243 40
6:00:54 1/28/2014 1 28 2014 6 909 520653 4816824 242 40
16:00:26 1/22/2014 1 22 2014 16 914 519790 4816821 244 40
2:00:51 1/30/2014 1 30 2014 2 909 520632 4816824 242 40
0:00:56 1/30/2014 1 30 2014 0 909 520635 4816824 242 40
2:00:56 1/1/2009 1 1 2009 2 635 520701 4816824 242 40
4:00:55 1/31/2014 1 31 2014 4 914 520503 4816824 242 40
6:00:47 1/31/2014 1 31 2014 6 914 520503 4816824 242 40
20:00:41 1/6/2013 1 6 2013 20 658 520295 4816823 243 40
2:00:56 12/1/2010 12 1 2010 2 657 519607 4816822 244 40
2:00:47 1/28/2014 1 28 2014 2 909 520629 4816825 242 40
4:00:54 1/7/2013 1 7 2013 4 658 520305 4816824 243 40
20:01:23 2/22/2013 2 22 2013 20 679 520725 4816825 242 40
4:00:54 1/27/2011 1 27 2011 4 655 520664 4816825 242 40
4:00:48 1/28/2014 1 28 2014 4 909 520642 4816825 242 40
20:00:50 1/29/2014 1 29 2014 20 907 520752 4816826 242 40
20:01:20 2/10/2014 2 10 2014 20 917 520490 4816825 242 40
2:00:49 3/3/2013 3 3 2013 2 657 520693 4816826 242 40
0:00:53 2/26/2013 2 26 2013 0 679 520635 4816826 242 40
18:01:15 1/20/2011 1 20 2011 18 639 520777 4816826 242 40
18:01:23 1/11/2013 1 11 2013 18 677 520675 4816826 242 40
6:00:47 1/8/2013 1 8 2013 6 671 520809 4816827 242 40
2:00:53 4/7/2012 4 7 2012 2 677 522587 4816833 237 40
2:00:54 1/12/2013 1 12 2013 2 677 520681 4816827 242 40
2:00:53 4/5/2014 4 5 2014 2 679 522867 4816834 236 40
18:00:24 2/3/2011 2 3 2011 18 650 520484 4816826 242 40
4:00:54 1/30/2014 1 30 2014 4 909 520628 4816827 242 40
16:00:44 1/6/2011 1 6 2011 16 655 520663 4816827 242 40
18:01:18 3/29/2010 3 29 2010 18 642 522964 4816835 236 40
4:00:26 12/23/2013 12 23 2013 4 907 520829 4816828 241 40
18:00:43 1/21/2011 1 21 2011 18 655 520708 4816828 242 40
18:00:24 1/14/2013 1 14 2013 18 658 520296 4816827 243 40
18:00:54 4/21/2011 4 21 2011 18 662 522423 4816833 237 40
6:30:56 1/31/2014 1 31 2014 6 657 520474 4816827 242 40
8:00:42 1/28/2014 1 28 2014 8 909 520661 4816828 242 40
6:00:53 4/20/2011 4 20 2011 6 664 522042 4816832 238 40
8:00:53 1/8/2013 1 8 2013 8 671 520814 4816829 241 40
22:00:48 2/22/2013 2 22 2013 22 679 520722 4816829 242 40
2:00:44 12/31/2010 12 31 2010 2 650 522315 4816834 238 40
22:00:41 1/7/2013 1 7 2013 22 658 520433 4816828 242 40
18:01:33 2/9/2012 2 9 2012 18 641 520648 4816829 242 40
2:00:28 2/4/2011 2 4 2011 2 650 520482 4816829 242 40
22:00:32 1/8/2013 1 8 2013 22 680 520726 4816830 242 40
22:00:50 1/26/2014 1 26 2014 22 914 519767 4816827 244 40
8:00:42 1/27/2014 1 27 2014 8 914 519731 4816827 244 40
20:00:50 2/25/2013 2 25 2013 20 677 520803 4816830 242 40
22:00:47 2/25/2013 2 25 2013 22 677 520645 4816830 242 40
20:00:53 1/26/2014 1 26 2014 20 914 519765 4816827 244 40
18:00:24 1/4/2010 1 4 2010 18 640 520804 4816830 242 40
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6:00:42 1/19/2010 1 19 2010 6 638 520661 4816830 242 40
8:00:20 1/1/2009 1 1 2009 8 635 520703 4816830 242 40
18:00:53 1/29/2014 1 29 2014 18 909 520687 4816830 242 40
6:00:49 4/1/2011 4 1 2011 6 667 520763 4816831 242 40
18:00:53 1/20/2011 1 20 2011 18 655 520706 4816830 242 40
20:00:44 1/7/2013 1 7 2013 20 658 520433 4816830 242 40
22:00:29 2/22/2013 2 22 2013 22 658 520713 4816831 242 40
18:00:54 3/7/2011 3 7 2011 18 655 520345 4816830 243 40
0:30:13 1/31/2014 1 31 2014 0 657 520487 4816831 242 40
22:00:25 2/3/2011 2 3 2011 22 650 520479 4816831 242 40
20:00:42 2/22/2013 2 22 2013 20 658 520707 4816832 242 40
0:00:54 2/26/2013 2 26 2013 0 677 520643 4816832 242 40
20:00:48 2/15/2013 2 15 2013 20 677 520740 4816833 242 40
16:00:47 1/6/2011 1 6 2011 16 641 520724 4816833 242 40
20:01:11 2/25/2013 2 25 2013 20 679 520778 4816833 242 40
22:00:54 2/10/2014 2 10 2014 22 917 520501 4816832 242 40
6:00:54 1/25/2014 1 25 2014 6 914 519756 4816830 244 40
2:00:18 1/19/2010 1 19 2010 2 638 520652 4816833 242 40
6:00:48 4/10/2013 4 10 2013 6 671 522416 4816838 237 40
20:00:49 2/9/2013 2 9 2013 20 665 520660 4816833 242 40
10:00:48 4/14/2013 4 14 2013 10 679 521382 4816835 240 40
4:00:55 1/25/2014 1 25 2014 4 914 519755 4816830 244 40
0:00:24 2/4/2011 2 4 2011 0 650 520485 4816833 242 40
0:00:56 2/4/2011 2 4 2011 0 641 520488 4816833 242 40
22:00:41 2/3/2011 2 3 2011 22 641 520486 4816833 242 40
0:00:42 4/24/2011 4 24 2011 0 657 521451 4816836 240 40
18:00:56 12/31/2009 12 31 2009 18 647 521000 4816835 241 40
0:00:21 1/13/2013 1 13 2013 0 658 520614 4816834 242 40
0:00:53 2/23/2013 2 23 2013 0 679 520797 4816834 242 40
2:00:54 2/26/2013 2 26 2013 2 677 520648 4816834 242 40
22:00:23 3/28/2011 3 28 2011 22 658 520597 4816834 242 40
16:00:54 3/5/2012 3 5 2012 16 665 520756 4816835 242 40
4:00:54 4/11/2012 4 11 2012 4 665 521247 4816836 240 40
22:00:26 2/2/2012 2 2 2012 22 658 520501 4816834 242 40
4:01:53 1/25/2013 1 25 2013 4 680 520655 4816835 242 40
18:00:55 1/5/2011 1 5 2011 18 646 520728 4816835 242 40
18:00:57 1/8/2013 1 8 2013 18 680 520725 4816835 242 40
0:00:49 2/23/2013 2 23 2013 0 658 520704 4816836 242 40
22:00:54 2/21/2013 2 21 2013 22 663 520722 4816836 242 40
22:00:48 3/29/2011 3 29 2011 22 665 522712 4816843 237 40
14:00:42 1/5/2011 1 5 2011 14 655 520744 4816837 242 40
20:00:41 2/22/2013 2 22 2013 20 665 520716 4816837 242 40
8:01:12 1/31/2014 1 31 2014 8 914 520513 4816836 242 40
8:00:54 1/7/2013 1 7 2013 8 658 520300 4816836 243 40
0:00:56 1/31/2014 1 31 2014 0 914 520506 4816836 242 40
18:00:32 2/8/2011 2 8 2011 18 655 520636 4816837 242 40
20:00:54 2/21/2013 2 21 2013 20 663 520701 4816837 242 40
2:00:54 4/16/2009 4 16 2009 2 641 522317 4816842 238 40
6:00:47 4/11/2012 4 11 2012 6 665 521245 4816839 240 40
4:01:39 1/20/2010 1 20 2010 4 647 519566 4816834 245 40
22:00:47 3/29/2008 3 29 2008 22 637 520489 4816837 242 40
0:00:47 1/27/2014 1 27 2014 0 914 519755 4816835 244 40
6:00:54 1/23/2014 1 23 2014 6 914 519575 4816834 245 40
20:00:33 2/24/2013 2 24 2013 20 677 520422 4816837 242 40
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18:01:11 3/31/2008 3 31 2008 18 633 520463 4816837 242 40
18:00:54 3/6/2011 3 6 2011 18 655 520384 4816837 243 40
2:00:41 2/4/2011 2 4 2011 2 641 520495 4816838 242 40
22:00:53 4/10/2010 4 10 2010 22 639 521499 4816841 240 40
18:00:44 2/3/2011 2 3 2011 18 641 520489 4816838 242 40
18:00:43 2/22/2013 2 22 2013 18 665 520811 4816839 241 40
22:00:51 2/11/2014 2 11 2014 22 909 520639 4816838 242 40
2:00:50 1/13/2013 1 13 2013 2 658 520614 4816838 242 40
2:00:53 11/20/2010 11 20 2010 2 641 522823 4816845 236 40
18:00:44 1/29/2014 1 29 2014 18 679 520651 4816838 242 40
18:00:53 2/4/2011 2 4 2011 18 647 520671 4816839 242 40
0:00:30 2/22/2013 2 22 2013 0 663 520719 4816839 242 40
18:00:47 1/23/2011 1 23 2011 18 657 520517 4816838 242 40
22:00:11 3/28/2008 3 28 2008 22 635 520648 4816839 242 40
0:00:55 3/30/2008 3 30 2008 0 637 520495 4816839 242 40
2:00:14 1/3/2011     1       3       2011    2       655     520740  4816839 242     40
4:00:44 4/8/2011        4       8       2011    4       665     522610  4816845 237     40
20:00:47        2/21/2013       2       21      2013    20      677     520600  4816839 242     40
10:00:58        1/6/2013        1       6       2013    10      658     520349  4816838 243     40
18:01:18        2/21/2011       2       21      2011    18      638     520603  4816839 242     40
22:01:12        4/23/2011       4       23      2011    22      657     521452  4816842 240     40
6:00:54 4/8/2011        4       8       2011    6       655     522835  4816846 236     40
0:01:19 1/25/2013       1       25      2013    0       680     520581  4816839 242     40
18:00:47        1/30/2011       1       30      2011    18      638     520535  4816839 242     40
8:00:56 4/2/2012        4       2       2012    8       672     522956  4816847 236     40
18:00:42        1/23/2014       1       23      2014    18      914     519838  4816837 244     40
18:00:47        1/28/2012       1       28      2012    18      641     520617  4816840 242     40
8:01:45 1/25/2014       1       25      2014    8       914     519765  4816837 244     40
8:00:47 1/9/2013        1       9       2013    8       680     520734  4816840 242     40
18:00:53        2/27/2011       2       27      2011    18      657     520675  4816840 242     40
22:00:54        2/22/2013       2       22      2013    22      665     520723  4816841 242     40
22:00:54        1/30/2014       1       30      2014    22      914     520515  4816840 242     40
18:00:43        3/28/2011       3       28      2011    18      655     520811  4816841 241     40
4:00:53 2/15/2013       2       15      2013    4       665     520730  4816841 242     40
2:00:54 2/22/2013       2       22      2013    2       677     520654  4816841 242     40
22:00:37        3/21/2008       3       21      2008    22      637     520508  4816840 242     40
0:00:24 2/12/2014       2       12      2014    0       909     520618  4816841 242     40
0:00:49 1/8/2011        1       8       2011    0       655     520624  4816841 242     40
14:00:55        1/5/2011        1       5       2011    14      653     520677  4816841 242     40
18:00:53        4/22/2011       4       22      2011    18      662     522665  4816848 237     40
20:00:47        1/30/2014       1       30      2014    20      914     520515  4816841 242     40
0:00:44 3/29/2008       3       29      2008    0       635     520657  4816842 242     40
16:00:53        1/10/2011       1       10      2011    16      655     520718  4816842 242     40
10:00:53        1/5/2011        1       5       2011    10      653     520648  4816842 242     40
22:00:53        4/10/2009       4       10      2009    22      643     522809  4816849 237     40
12:00:43        1/6/2013        1       6       2013    12      658     520347  4816841 243     40
0:00:41 2/22/2013       2       22      2013    0       677     520660  4816843 242     40
16:00:26        3/14/2011       3       14      2011    16      653     521751  4816846 239     40
8:00:44 4/23/2011       4       23      2011    8       657     521356  4816845 240     40
20:00:48        2/2/2012        2       2       2012    20      658     520505  4816843 242     40
12:01:01        11/26/2013      11      26      2013    12      914     520021  4816841 243     40
8:00:47 1/13/2013       1       13      2013    8       658     520609  4816843 242     40
6:00:53 1/19/2010       1       19      2010    6       647     519575  4816840 245     40
2:00:28 4/9/2009        4       9       2009    2       641     522635  4816850 237     40
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14:00:41        1/6/2013        1       6       2013    14      658     520346  4816843 243     40
2:00:47 1/31/2014       1       31      2014    2       914     520506  4816843 242     40
14:00:54        2/10/2014       2       10      2014    14      916     520640  4816844 242     40
6:00:47 1/13/2013       1       13      2013    6       658     520609  4816844 242     40
22:00:29        3/31/2008       3       31      2008    22      633     520471  4816843 242     40
16:00:53        1/20/2011       1       20      2011    16      654     520725  4816844 242     40
22:00:52        2/21/2013       2       21      2013    22      677     520658  4816844 242     40
0:00:56 1/31/2011       1       31      2011    0       638     520554  4816844 242     40
4:00:53 1/27/2011       1       27      2011    4       641     520648  4816844 242     40
0:00:54 1/7/2013        1       7       2013    0       658     520304  4816843 243     40
8:00:47 1/6/2013        1       6       2013    8       658     520337  4816843 243     40
18:00:46        2/21/2011       2       21      2011    18      657     520445  4816844 242     40
2:00:54 4/23/2011       4       23      2011    2       657     522014  4816849 238     40
18:00:54        1/23/2011       1       23      2011    18      647     520693  4816844 242     40
18:00:54        1/23/2011       1       23      2011    18      654     520717  4816845 242     40
10:00:52        4/22/2011       4       22      2011    10      657     521478  4816847 240     40
2:00:53 2/11/2014       2       11      2014    2       917     520517  4816844 242     40
2:00:53 2/15/2013       2       15      2013    2       665     520742  4816845 242     40
2:00:41 2/8/2014        2       8       2014    2       909     520783  4816845 242     40
0:00:53 2/23/2013       2       23      2013    0       665     520717  4816845 242     40
22:00:54        1/30/2011       1       30      2011    22      801     520478  4816844 242     40
18:01:21        1/6/2011        1       6       2011    18      650     520561  4816845 242     40
0:00:56 2/11/2014       2       11      2014    0       917     520510  4816845 242     40
2:00:28 4/2/2008        4       2       2008    2       631     520610  4816845 242     40
2:00:50 2/22/2013       2       22      2013    2       663     520822  4816846 241     40
6:00:54 4/23/2011       4       23      2011    6       657     522014  4816850 238     40
2:00:24 2/2/2014        2       2       2014    2       907     520572  4816845 242     40
2:00:42 1/7/2013        1       7       2013    2       658     520301  4816845 243     40
22:00:47        3/11/2012       3       11      2012    22      666     520537  4816846 242     40
4:00:23 1/13/2013       1       13      2013    4       658     520607  4816846 242     40
23:58:20        1/21/2014       1       21      2014    23      657     519694  4816843 244     40
22:00:48        1/30/2011       1       30      2011    22      638     520557  4816846 242     40
4:00:53 4/7/2012        4       7       2012    4       671     522415  4816852 237     40
22:00:48        2/6/2011        2       6       2011    22      647     520673  4816846 242     40
18:00:42        2/22/2013       2       22      2013    18      658     520890  4816847 241     40
18:00:53        2/23/2014       2       23      2014    18      917     520586  4816846 242     40
18:01:03        12/20/2010      12      20      2010    18      650     522493  4816853 237     40
12:02:50        1/23/2014       1       23      2014    12      657     519879  4816844 244     40
22:00:54        4/22/2011       4       22      2011    22      662     522782  4816854 237     40
18:00:47        2/18/2011       2       18      2011    18      655     520709  4816847 242     40
22:00:41        4/15/2008       4       15      2008    22      631     522685  4816854 237     40
4:00:41 4/23/2011       4       23      2011    4       657     522020  4816852 238     40
0:00:47 3/28/2010       3       28      2010    0       652     522594  4816854 237     40
18:00:15        1/30/2011       1       30      2011    18      801     520480  4816847 242     40
12:00:25        1/5/2011        1       5       2011    12      653     520653  4816848 242     40
0:00:54 1/27/2011       1       27      2011    0       641     520642  4816848 242     40
6:00:47 1/6/2013        1       6       2013    6       658     520335  4816847 243     40
18:00:55        1/23/2011       1       23      2011    18      654     520696  4816848 242     40
18:00:53        2/24/2012       2       24      2012    18      665     520428  4816847 242     40
2:00:41 2/12/2014       2       12      2014    2       909     520615  4816848 242     40
0:00:48 2/7/2011        2       7       2011    0       647     520684  4816849 242     40
9:00:49 4/8/2010        4       8       2010    9       801     521273  4816850 240     40
2:00:43 2/7/2011        2       7       2011    2       647     520682  4816849 242     40
20:00:42        2/26/2012       2       26      2012    20      658     520592  4816849 242     40
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18:00:49        1/30/2011       1       30      2011    18      801     520508  4816849 242     40
18:01:12        2/22/2013       2       22      2013    18      657     520803  4816851 242     40
18:00:53        4/9/2009        4       9       2009    18      634     521610  4816853 239     40
18:00:26        1/22/2014       1       22      2014    18      657     519692  4816847 244     40
16:01:07        4/27/2014       4       27      2014    16      908     522981  4816858 236     40
4:00:48 1/4/2011        1       4       2011    4       650     520504  4816850 242     40
0:00:55 3/12/2012       3       12      2012    0       666     520532  4816850 242     40
6:00:54 2/12/2014       2       12      2014    6       909     520620  4816851 242     40
8:00:49 1/4/2011        1       4       2011    8       650     520502  4816851 242     40
20:00:47        2/22/2013       2       22      2013    20      677     520725  4816851 242     40
10:00:53        4/23/2011       4       23      2011    10      657     521235  4816853 240     40
20:00:47        2/16/2012       2       16      2012    20      658     520615  4816851 242     40
18:00:50        1/21/2011       1       21      2011    18      641     520483  4816851 242     40
20:01:12        2/22/2013       2       22      2013    20      671     520800  4816852 242     40
2:00:23 2/23/2013       2       23      2013    2       658     520701  4816852 242     40
10:00:54        1/25/2014       1       25      2014    10      658     519849  4816849 244     40
6:00:20 1/4/2011        1       4       2011    6       650     520502  4816851 242     40
0:00:27 2/13/2012       2       13      2012    0       658     520260  4816851 243     40
22:01:09        1/20/2011       1       20      2011    22      655     520754  4816852 242     40
22:00:41        2/22/2013       2       22      2013    22      671     520737  4816852 242     40
22:00:23        2/18/2014       2       18      2014    22      916     520743  4816852 242     40
0:00:47 4/23/2011       4       23      2011    0       662     522790  4816860 237     40
10:00:55        1/24/2014       1       24      2014    10      914     519880  4816851 244     40
16:00:43        1/6/2013        1       6       2013    16      658     520334  4816852 243     40
18:00:54        1/30/2011       1       30      2011    18      638     520547  4816853 242     40
0:00:42 3/12/2009       3       12      2009    0       639     520485  4816853 242     40
18:00:54        3/21/2008       3       21      2008    18      637     520506  4816853 242     40
10:00:53        2/1/2012        2       1       2012    10      641     520343  4816853 243     40
4:00:47 2/12/2014       2       12      2014    4       909     520615  4816854 242     40
18:21:26        1/28/2014       1       28      2014    18      657     519944  4816852 244     40
20:00:47        2/13/2012       2       13      2012    20      658     520774  4816855 242     40
6:00:49 4/7/2012        4       7       2012    6       677     522618  4816861 237     40
0:00:53 4/16/2008       4       16      2008    0       631     522680  4816861 237     40
22:00:42        2/10/2014       2       10      2014    22      909     520537  4816854 242     40
18:00:54        2/11/2014       2       11      2014    18      916     520656  4816854 242     40
22:00:50        2/16/2012       2       16      2012    22      658     520595  4816854 242     40
20:00:44        2/10/2014       2       10      2014    20      909     520551  4816855 242     40
18:01:12        2/10/2014       2       10      2014    18      916     520594  4816855 242     40
22:00:49        3/11/2009       3       11      2009    22      640     520524  4816855 242     40
18:29:23        1/30/2014       1       30      2014    18      657     520521  4816855 242     40
8:00:55 12/30/2010      12      30      2010    8       639     522989  4816863 236     40
22:00:48        1/23/2011       1       23      2011    22      654     520696  4816856 242     40
4:00:54 4/6/2011        4       6       2011    4       669     523132  4816864 236     40
22:00:44        2/10/2014       2       10      2014    22      916     520603  4816856 242     40
20:00:25        2/10/2014       2       10      2014    20      916     520598  4816856 242     40
18:00:30        1/21/2011       1       21      2011    18      641     520559  4816856 242     40
4:01:24 3/27/2010       3       27      2010    4       653     522480  4816862 237     40
22:00:44        1/1/2009        1       1       2009    22      635     520641  4816856 242     40
0:00:54 4/1/2008        4       1       2008    0       633     520534  4816856 242     40
6:00:47 4/7/2012        4       7       2012    6       671     522432  4816862 237     40
10:00:56        11/29/2012      11      29      2012    10      675     521741  4816860 239 40
0:10:43 1/26/2014 1 26 2014 0 657 519915 4816855 244 40
2:00:54 1/20/2010 1 20 2010 2 647 519585 4816854 245 40
20:00:53 1/29/2014 1 29 2014 20 909 520666 4816857 242 40
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2:01:06 2/23/2013 2 23 2013 2 671 520729 4816857 242 40
20:00:50 2/18/2014 2 18 2014 20 916 520746 4816857 242 40
22:00:22 1/29/2014 1 29 2014 22 909 520658 4816857 242 40
2:01:14 3/17/2011 3 17 2011 2 655 520993 4816858 241 40
2:01:24 1/29/2012 1 29 2012 2 641 520608 4816857 242 40
6:00:54 3/31/2011 3 31 2011 6 666 522678 4816864 237 40
18:01:48 12/27/2011 12 27 2011 18 641 521419 4816860 240 40
4:00:44 3/31/2011 3 31 2011 4 666 522677 4816864 237 40
18:00:45 2/21/2011 2 21 2011 18 654 520678 4816858 242 40
22:00:54 3/11/2009 3 11 2009 22 639 520498 4816858 242 40
22:00:52 1/26/2011 1 26 2011 22 641 520640 4816858 242 40
20:00:53 4/6/2014 4 6 2014 20 914 521199 4816860 241 40
0:00:54 2/14/2012 2 14 2012 0 658 520637 4816858 242 40
22:00:54 2/21/2011 2 21 2011 22 654 520666 4816859 242 40
18:01:11 3/27/2010 3 27 2010 18 657 521343 4816861 240 40
0:00:53 2/23/2013 2 23 2013 0 671 520729 4816859 242 40
0:00:46 3/12/2009 3 12 2009 0 640 520489 4816858 242 40
22:00:47 2/13/2012 2 13 2012 22 658 520640 4816859 242 40
20:00:59 2/1/2014 2 1 2014 20 907 520576 4816859 242 40
18:01:10 11/19/2010 11 19 2010 18 643 522424 4816865 237 40
0:00:41 1/6/2010 1 6 2010 0 647 521089 4816861 241 40
18:00:30 3/7/2011 3 7 2011 18 641 520896 4816860 241 40
0:00:55 11/20/2010 11 20 2010 0 654 522665 4816866 237 40
20:00:57 2/23/2014 2 23 2014 20 917 520615 4816860 242 40
6:00:25 4/16/2009 4 16 2009 6 641 522694 4816867 237 40
2:00:41 3/26/2011 3 26 2011 2 659 520840 4816861 241 40
22:00:26 2/1/2014 2 1 2014 22 907 520578 4816860 242 40
22:00:45 2/6/2011 2 6 2011 22 646 520644 4816861 242 40
4:00:54 3/28/2010 3 28 2010 4 646 522830 4816868 236 40
6:00:42 3/28/2010 3 28 2010 6 646 522835 4816868 236 40
4:00:57 4/16/2009 4 16 2009 4 641 522395 4816867 238 40
18:00:49 2/10/2011 2 10 2011 18 641 520673 4816862 242 40
16:00:54 2/21/2011 2 21 2011 16 638 520632 4816862 242 40
2:00:49 3/29/2008 3 29 2008 2 637 520809 4816863 241 40
18:00:35 2/6/2011 2 6 2011 18 650 520590 4816862 242 40
18:00:43 1/1/2009 1 1 2009 18 635 520638 4816862 242 40
4:00:31 2/2/2014 2 2 2014 4 907 520577 4816862 242 40
22:00:31 2/10/2011 2 10 2011 22 641 520671 4816863 242 40
22:00:12 3/27/2010 3 27 2010 22 652 522572 4816869 237 40
8:00:53 12/22/2010 12 22 2010 8 657 519698 4816860 244 40
18:00:41 4/25/2009 4 25 2009 18 646 522821 4816870 236 40
8:00:41 1/10/2009 1 10 2009 8 637 520832 4816863 241 40
18:00:53 1/20/2011 1 20 2011 18 639 520776 4816863 242 40
20:02:25 2/5/2014 2 5 2014 20 909 520753 4816864 242 40
18:00:56 1/26/2011 1 26 2011 18 655 520669 4816864 242 40
8:00:42 4/10/2010 4 10 2010 8 646 521347 4816866 240 40
18:00:54 3/26/2010 3 26 2010 18 653 522198 4816869 238 40
6:00:53 2/2/2014 2 2 2014 6 907 520576 4816864 242 40
6:00:48 1/27/2011 1 27 2011 6 655 520675 4816865 242 40
0:00:48 2/11/2011 2 11 2011 0 641 520675 4816865 242 40
10:00:46 4/8/2010 4 8 2010 10 643 521343 4816867 240 40
6:01:13 4/8/2010 4 8 2010 6 647 522379 4816870 238 40
4:00:20 1/19/2013 1 19 2013 4 658 520339 4816864 243 40
18:00:48 3/14/2009 3 14 2009 18 643 520435 4816864 242 40
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2:00:56 4/3/2013 4 3 2013 2 679 522347 4816871 238 40
18:01:17 12/24/2012 12 24 2012 18 674 520831 4816866 241 40
16:01:11 4/6/2012 4 6 2012 16 657 521001 4816866 241 40
18:00:53 2/21/2011 2 21 2011 18 654 520667 4816866 242 40
20:00:30 4/2/2013 4 2 2013 20 679 522703 4816873 237 40
0:00:34 2/22/2011 2 22 2011 0 654 520673 4816866 242 40
16:01:12 1/13/2010 1 13 2010 16 641 520538 4816866 242 40
18:00:53 2/6/2011 2 6 2011 18 646 520645 4816866 242 40
6:22:43 1/29/2014 1 29 2014 6 657 519866 4816864 244 40
4:00:47 2/8/2014 2 8 2014 4 909 520770 4816867 242 40
16:01:24 3/30/2012 3 30 2012 16 679 522810 4816873 236 40
4:00:53 4/8/2010 4 8 2010 4 647 522377 4816872 238 40
22:00:41 3/25/2011 3 25 2011 22 659 520765 4816867 242 40
0:18:26 1/28/2014 1 28 2014 0 657 519877 4816864 244 40
6:00:47 1/19/2013 1 19 2013 6 658 520337 4816866 243 40
10:00:38 4/21/2011 4 21 2011 10 657 521623 4816870 239 40
8:02:20 3/1/2011 3 1 2011 8 650 520743 4816868 242 40
6:01:39 4/3/2013 4 3 2013 6 679 522345 4816874 238 40
16:00:48 1/23/2011 1 23 2011 16 654 520581 4816868 242 40
4:00:53 1/19/2010 1 19 2010 4 647 519587 4816866 245 40
2:00:53 3/21/2012 3 21 2012 2 663 520775 4816869 242 40
2:00:48 1/19/2013 1 19 2013 2 658 520336 4816868 243 40
18:00:48 3/17/2010 3 17 2010 18 647 521528 4816872 240 40
6:11:50 1/26/2014 1 26 2014 6 657 519911 4816867 244 40
18:00:42 1/23/2011 1 23 2011 18 641 520676 4816870 242 40
12:00:54 4/22/2011 4 22 2011 12 657 521694 4816873 239 40
6:00:54 3/31/2010 3 31 2010 6 639 523065 4816878 236 40
4:00:48 4/3/2013 4 3 2013 4 679 522346 4816876 238 40
4:00:56 3/28/2010 3 28 2010 4 656 522833 4816877 236 40
2:00:57 3/31/2013 3 31 2013 2 679 523083 4816878 236 40
6:00:37 3/28/2010 3 28 2010 6 656 522834 4816878 236 40
22:00:48 4/5/2011 4 5 2011 22 669 523101 4816879 236 40
16:00:55 1/8/2011 1 8 2011 16 655 520558 4816871 242 40
18:00:53 2/22/2013 2 22 2013 18 671 520815 4816872 241 40
2:00:41 3/28/2010 3 28 2010 2 646 522826 4816879 236 40
6:01:11 1/1/2010 1 1 2010 6 647 521121 4816873 241 40
0:21:56 1/29/2014 1 29 2014 0 657 519875 4816870 244 40
18:00:42 3/6/2011 3 6 2011 18 801 520532 4816872 242 40
20:00:26 4/9/2013 4 9 2013 20 671 522702 4816879 237 40
16:00:31 2/10/2014 2 10 2014 16 916 520584 4816872 242 40
22:00:47 3/14/2009 3 14 2009 22 643 520432 4816872 242 40
2:01:09 4/8/2010 4 8 2010 2 647 522376 4816878 238 40
8:00:53 4/7/2012 4 7 2012 8 671 522867 4816880 236 40
16:01:12 2/28/2011 2 28 2011 16 801 520691 4816874 242 40
2:01:11 3/28/2010 3 28 2010 2 656 522829 4816881 236 40
6:01:56 1/23/2014 1 23 2014 6 657 519688 4816871 244 40
10:00:25 2/2/2012 2 2 2012 10 658 520376 4816873 243 40
16:00:47 2/27/2011 2 27 2011 16 653 520580 4816874 242 40
12:09:24 11/26/2013 11 26 2013 12 657 519994 4816872 244 40
18:00:44 12/12/2013 12 12 2013 18 658 519758 4816872 244 40
2:00:24 1/3/2011 1 3 2011 2 654 520422 4816874 242 40
2:00:41 2/12/2012 2 12 2012 2 658 520299 4816874 243 40
22:00:54 1/23/2011 1 23 2011 22 641 520672 4816875 242 40
2:00:56 1/18/2012 1 18 2012 2 663 522389 4816881 238 40
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6:19:11 1/28/2014 1 28 2014 6 657 519883 4816873 244 40
18:00:34 1/30/2011 1 30 2011 18 654 520470 4816875 242 40
8:00:41 2/2/2012 2 2 2012 8 658 520405 4816875 243 40
18:00:23 2/16/2012 2 16 2012 18 658 520941 4816877 241 40
22:00:46 2/5/2014 2 5 2014 22 909 520752 4816876 242 40
4:00:33 2/12/2014 2 12 2014 4 916 520738 4816876 242 40
6:00:48 4/10/2014 4 10 2014 6 917 521778 4816880 239 40
6:00:42 4/6/2011 4 6 2011 6 669 523105 4816884 236 40
8:00:27 1/19/2013 1 19 2013 8 658 520323 4816875 243 40
0:00:53 2/6/2014 2 6 2014 0 909 520749 4816877 242 40
4:00:54 4/10/2014 4 10 2014 4 917 521782 4816880 239 40
6:00:53 2/2/2012 2 2 2012 6 658 520400 4816876 243 40
2:00:55 2/12/2014 2 12 2014 2 916 520733 4816877 242 40
0:00:53 2/12/2014 2 12 2014 0 916 520730 4816877 242 40
4:00:48 4/12/2009 4 12 2009 4 643 522597 4816883 237 40
8:00:33 1/28/2014 1 28 2014 8 907 520861 4816878 241 40
0:00:49 1/31/2011 1 31 2011 0 654 520473 4816877 242 40
22:00:54 1/30/2011 1 30 2011 22 654 520467 4816877 242 40
8:00:48 1/28/2014 1 28 2014 8 671 520812 4816879 241 40
20:00:56 3/10/2013 3 10 2013 20 677 520903 4816879 241 40
2:00:47 1/4/2011 1 4 2011 2 650 520483 4816878 242 40
18:01:24 3/4/2010 3 4 2010 18 646 520876 4816879 241 40
6:00:56 4/12/2009 4 12 2009 6 643 522597 4816886 237 40
16:00:55 12/2/2010 12 2 2010 16 639 519902 4816878 244 40
6:01:05 1/27/2011 1 27 2011 6 641 520647 4816880 242 40
6:00:49 1/28/2014 1 28 2014 6 671 520814 4816881 241 40
18:00:54 2/7/2011 2 7 2011 18 654 520659 4816880 242 40
2:00:56 1/31/2011 1 31 2011 2 654 520482 4816880 242 40
8:00:47 4/10/2013 4 10 2013 8 671 522214 4816885 238 40
0:00:42 2/12/2012 2 12 2012 0 658 520313 4816879 243 40
4:00:48 4/10/2009 4 10 2009 4 647 521786 4816884 239 40
18:00:47 1/25/2012 1 25 2012 18 665 520715 4816881 242 40
4:00:53 2/6/2014 2 6 2014 4 909 520750 4816881 242 40
16:00:41 2/9/2014 2 9 2014 16 916 520646 4816881 242 40
0:00:25 1/3/2011 1 3 2011 0 654 520429 4816881 242 40
0:00:54 4/7/2010 4 7 2010 0 639 522589 4816888 237 40
4:00:47 2/12/2012 2 12 2012 4 658 520292 4816881 243 40
6:00:48 1/27/2011 1 27 2011 6 657 520618 4816883 242 40
18:00:54 2/25/2011 2 25 2011 18 638 520599 4816883 242 40
6:00:42 3/9/2011 3 9 2011 6 657 520500 4816882 242 40
18:00:53 2/16/2012 2 16 2012 18 641 520723 4816883 242 40
8:00:53 4/25/2011 4 25 2011 8 657 521918 4816887 239 40
18:00:23 4/15/2009 4 15 2009 18 643 522688 4816890 237 40
18:00:54 1/24/2014 1 24 2014 18 914 519932 4816881 244 40
0:00:56 2/2/2014 2 2 2014 0 907 520562 4816883 242 40
18:00:53 2/26/2011 2 26 2011 18 650 520611 4816883 242 40
18:00:56 1/30/2011 1 30 2011 18 655 520513 4816884 242 40
14:01:11 4/16/2011 4 16 2011 14 654 521273 4816886 240 40
0:01:38 4/7/2012 4 7 2012 0 677 522523 4816890 237 40
10:01:11 1/23/2014 1 23 2014 10 914 519760 4816882 244 40
18:00:27 3/11/2010 3 11 2010 18 641 520784 4816885 242 40
14:00:42 3/8/2011 3 8 2011 14 641 520542 4816885 242 40
18:00:54 3/22/2010 3 22 2010 18 640 522155 4816890 238 40
18:00:54 3/22/2010 3 22 2010 18 639 521869 4816889 239 40
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22:00:53 2/22/2013 2 22 2013 22 677 520726 4816885 242 40
4:00:42 1/27/2011 1 27 2011 4 657 520606 4816885 242 40
18:00:51 2/25/2011 2 25 2011 18 650 520945 4816886 241 40
10:00:53 4/9/2013 4 9 2013 10 671 523116 4816894 236 40
18:00:48 3/27/2009 3 27 2009 18 637 522183 4816891 238 40
22:01:13 3/1/2012 3 1 2012 22 665 520698 4816886 242 40
20:00:41 2/22/2013 2 22 2013 20 663 520709 4816886 242 40
2:00:49 1/18/2014 1 18 2014 2 658 520205 4816885 243 40
0:00:43 2/11/2014 2 11 2014 0 916 520623 4816886 242 40
18:00:44 5/6/2009 5 6 2009 18 639 521857 4816890 239 40
8:01:23 4/3/2013 4 3 2013 8 679 523053 4816894 236 40
0:02:42 2/23/2013 2 23 2013 0 677 520720 4816886 242 40
0:00:46 3/29/2011 3 29 2011 0 658 520766 4816887 242 40
22:00:30 2/9/2013 2 9 2013 22 665 520695 4816887 242 40
4:00:53 2/23/2013 2 23 2013 4 671 520724 4816887 242 40
0:00:54 2/7/2011 2 7 2011 0 646 520645 4816887 242 40
22:00:47 4/7/2010 4 7 2010 22 647 522478 4816893 237 40
19:28:00 12/16/2012 12 16 2012 19 641 523143 4816895 236 40
22:00:53 3/11/2010 3 11 2010 22 641 520747 4816887 242 40
2:00:53 3/28/2014 3 28 2014 2 679 521029 4816888 241 40
0:00:47 1/27/2011 1 27 2011 0 657 520638 4816887 242 40
2:00:59 2/11/2014 2 11 2014 2 916 520630 4816887 242 40
4:01:36 4/16/2013 4 16 2013 4 677 522378 4816893 238 40
20:00:39 3/7/2012 3 7 2012 20 665 520901 4816888 241 40
18:00:41 3/26/2010 3 26 2010 18 657 521539 4816890 240 40
2:01:24 2/20/2012 2 20 2012 2 641 520441 4816887 242 40
0:00:42 1/31/2012 1 31 2012 0 663 520762 4816888 242 40
18:00:23 2/13/2012 2 13 2012 18 658 520773 4816888 242 40
18:00:54 1/19/2010 1 19 2010 18 647 520270 4816887 243 40
0:00:25 1/27/2011 1 27 2011 0 655 520634 4816888 242 40
22:00:55 2/22/2013 2 22 2013 22 663 520713 4816888 242 40
4:00:56 2/2/2012 2 2 2012 4 658 520389 4816887 243 40
22:00:24 2/11/2014 2 11 2014 22 917 520651 4816888 242 40
2:03:08 1/27/2011 1 27 2011 2 657 520640 4816888 242 40
22:00:44 2/17/2012 2 17 2012 22 658 520505 4816888 242 40
6:00:41 4/5/2011 4 5 2011 6 647 520776 4816889 242 40
2:00:42 2/7/2011 2 7 2011 2 646 520644 4816889 242 40
6:00:55 4/16/2013 4 16 2013 6 677 522376 4816894 238 40
0:00:54 1/28/2014 1 28 2014 0 671 520774 4816889 242 40
0:00:56 2/12/2014 2 12 2014 0 917 520650 4816889 242 40
22:00:21 1/27/2014 1 27 2014 22 671 520775 4816889 242 40
18:00:51 1/16/2011 1 16 2011 18 657 520806 4816889 242 40
20:01:11 1/25/2012 1 25 2012 20 665 520719 4816889 242 40
6:01:07 3/31/2013 3 31 2013 6 679 523058 4816898 236 40
18:07:18 1/24/2014 1 24 2014 18 657 519978 4816888 244 40
18:00:42 4/16/2011 4 16 2011 18 667 521860 4816894 239 40
20:00:55 2/8/2014 2 8 2014 20 671 520779 4816890 242 40
2:01:24 3/29/2014 3 29 2014 2 916 523176 4816898 236 40
22:00:42 2/8/2014 2 8 2014 22 671 520783 4816890 242 40
8:00:47 3/26/2012 3 26 2012 8 658 521456 4816893 240 40
16:00:54 1/24/2011 1 24 2011 16 646 520670 4816890 242 40
4:00:55 3/9/2011 3 9 2011 4 657 520504 4816890 242 40
18:00:41 1/3/2011 1 3 2011 18 654 520374 4816889 243 40
0:00:56 4/8/2010 4 8 2010 0 647 522472 4816896 237 40
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18:01:37 3/29/2010 3 29 2010 18 647 521939 4816895 239 40
18:00:48 1/26/2011 1 26 2011 18 657 520632 4816891 242 40
16:00:43 1/3/2011 1 3 2011 16 654 520432 4816890 242 40
10:00:54 11/26/2013 11 26 2013 10 914 519871 4816888 244 40
14:00:56 12/2/2010 12 2 2010 14 641 519874 4816888 244 40
0:00:54 1/12/2013 1 12 2013 0 680 520706 4816891 242 40
2:01:18 3/31/2012 3 31 2012 2 673 522769 4816898 237 40
2:00:50 2/23/2013 2 23 2013 2 663 520715 4816891 242 40
0:00:36 1/4/2011 1 4 2011 0 650 520467 4816891 242 40
8:00:26 3/16/2013 3 16 2013 8 658 521445 4816894 240 40
22:00:47 1/26/2011 1 26 2011 22 657 520636 4816891 242 40
4:00:53 2/11/2014 2 11 2014 4 916 520616 4816891 242 40
18:01:07 2/11/2014 2 11 2014 18 917 520659 4816892 242 40
0:00:54 2/9/2014 2 9 2014 0 671 520778 4816892 242 40
22:00:42 1/18/2013 1 18 2013 22 658 520324 4816891 243 40
8:00:48 2/2/2014 2 2 2014 8 907 520575 4816892 242 40
2:00:55 1/13/2013 1 13 2013 2 671 520682 4816892 242 40
0:00:51 2/5/2013 2 5 2013 0 665 520708 4816892 242 40
22:00:23 1/11/2013 1 11 2013 22 680 520704 4816892 242 40
6:00:54 1/13/2013 1 13 2013 6 671 520684 4816892 242 40
18:00:54 1/23/2011 1 23 2011 18 657 520690 4816893 242 40
22:00:47 2/4/2013 2 4 2013 22 665 520710 4816893 242 40
20:00:20 2/17/2012 2 17 2012 20 658 520501 4816892 242 40
2:01:05 2/9/2014 2 9 2014 2 671 520778 4816893 242 40
0:00:41 3/2/2012 3 2 2012 0 665 520700 4816893 242 40
2:00:53 1/25/2013 1 25 2013 2 679 520727 4816893 242 40
22:00:48 2/12/2012 2 12 2012 22 658 520311 4816892 243 40
4:00:41 1/28/2014 1 28 2014 4 671 520776 4816893 242 40
8:00:55 1/13/2013 1 13 2013 8 671 520686 4816893 242 40
10:00:48 1/7/2013 1 7 2013 10 658 520385 4816892 243 40
0:00:48 2/23/2013 2 23 2013 0 663 520712 4816893 242 40
2:00:47 3/1/2010 3 1 2010 2 641 520792 4816894 242 40
22:00:47 2/14/2013 2 14 2013 22 665 520715 4816894 242 40
4:00:42 1/13/2013 1 13 2013 4 671 520681 4816894 242 40
18:00:53 3/5/2010 3 5 2010 18 633 520916 4816895 241 40
20:00:53 1/27/2014 1 27 2014 20 671 520772 4816894 242 40
0:00:24 1/19/2013 1 19 2013 0 658 520327 4816893 243 40
20:00:48 2/4/2013 2 4 2013 20 665 520708 4816894 242 40
18:38:47 2/2/2014 2 2 2014 18 657 520587 4816894 242 40
22:01:06 2/14/2011 2 14 2011 22 655 520536 4816894 242 40
22:00:43 2/19/2012 2 19 2012 22 665 520714 4816895 242 40
6:08:25 1/25/2014 1 25 2014 6 657 520011 4816893 243 40
2:01:12 2/2/2012 2 2 2012 2 658 520402 4816894 243 40
2:00:40 1/28/2014 1 28 2014 2 671 520773 4816895 242 40
18:02:23 3/22/2010 3 22 2010 18 647 521887 4816899 239 40
14:01:46 2/9/2014 2 9 2014 14 917 520850 4816896 241 40
22:00:55 1/30/2012 1 30 2012 22 663 520738 4816896 242 40
22:00:36 2/18/2014 2 18 2014 22 679 520754 4816896 242 40
4:00:54 3/31/2013 3 31 2013 4 679 523073 4816904 236 40
0:01:53 2/15/2013 2 15 2013 0 665 520703 4816896 242 40
18:00:56 1/11/2013 1 11 2013 18 680 520704 4816896 242 40
16:01:18 2/11/2011 2 11 2011 16 638 520656 4816896 242 40
4:00:54 4/17/2011 4 17 2011 4 641 521958 4816900 239 40
0:00:54 2/16/2013 2 16 2013 0 677 520756 4816897 242 40
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2:01:23 12/29/2010 12 29 2010 2 639 522467 4816903 237 40
22:00:41 3/28/2011 3 28 2011 22 650 520780 4816897 242 40
18:17:50 1/27/2014 1 27 2014 18 657 520008 4816895 243 40
4:01:11 2/19/2012 2 19 2012 4 658 520507 4816897 242 40
18:00:30 1/23/2011 1 23 2011 18 647 520675 4816897 242 40
4:00:54 2/12/2014 2 12 2014 4 917 520647 4816897 242 40
22:00:47 3/15/2009 3 15 2009 22 638 520709 4816898 242 40
8:00:53 3/19/2013 3 19 2013 8 663 521544 4816900 240 40
16:01:19 3/29/2010 3 29 2010 16 647 521875 4816901 239 40
0:00:49 3/16/2009 3 16 2009 0 638 520707 4816898 242 40
18:00:56 2/14/2012 2 14 2012 18 641 520498 4816897 242 40
16:01:11 3/27/2013 3 27 2013 16 679 521661 4816901 239 40
2:00:53 2/12/2014 2 12 2014 2 917 520647 4816898 242 40
22:00:42 1/25/2012 1 25 2012 22 665 520724 4816898 242 40
4:00:54 1/25/2013 1 25 2013 4 679 520721 4816898 242 40
0:00:56 11/23/2011 11 23 2011 0 665 519912 4816896 244 40
2:00:42 4/3/2013 4 3 2013 2 658 522391 4816904 238 40
20:00:26 2/18/2014 2 18 2014 20 679 520751 4816899 242 40
18:00:41 3/25/2011 3 25 2011 18 659 520878 4816899 241 40
2:01:06 3/3/2013 3 3 2013 2 679 520861 4816899 241 40
2:00:53 3/2/2013 3 2 2013 2 677 520905 4816900 241 40
18:00:55 1/21/2011 1 21 2011 18 646 520677 4816899 242 40
20:00:47 2/14/2013 2 14 2013 20 665 520688 4816899 242 40
0:00:24 3/26/2011 3 26 2011 0 659 520762 4816900 242 40
4:00:30 4/1/2013 4 1 2013 4 658 522669 4816906 237 40
6:00:47 1/25/2013 1 25 2013 6 679 520714 4816900 242 40
22:00:41 1/23/2011 1 23 2011 22 657 520687 4816900 242 40
20:00:48 2/11/2012 2 11 2012 20 658 520309 4816899 243 40
14:00:42 4/21/2011 4 21 2011 14 657 521492 4816903 240 40
22:00:25 2/11/2012 2 11 2012 22 658 520311 4816899 243 40
0:00:26 12/31/2010 12 31 2010 0 650 522382 4816906 238 40
18:00:34 1/20/2011 1 20 2011 18 657 520691 4816901 242 40
4:00:54 1/19/2010 1 19 2010 4 641 519609 4816898 244 40
0:00:15 3/2/2010 3 2 2010 0 641 520774 4816901 242 40
18:01:11 1/30/2011 1 30 2011 18 647 520760 4816901 242 40
18:00:48 12/2/2010 12 2 2010 18 641 520805 4816902 242 40
18:00:53 2/22/2013 2 22 2013 18 677 520918 4816902 241 40
16:00:54 1/21/2011 1 21 2011 16 646 520697 4816902 242 40
4:00:53 2/9/2011 2 9 2011 4 646 520750 4816902 242 40
14:01:18 12/10/2009 12 10 2009 14 646 520508 4816901 242 40
2:01:54 2/12/2012 2 12 2012 2 641 520593 4816901 242 40
12:00:24 12/8/2011 12 8 2011 12 655 519900 4816900 244 40
2:01:24 3/31/2012 3 31 2012 2 674 522793 4816909 237 40
18:00:54 1/30/2011 1 30 2011 18 654 520456 4816901 242 40
8:00:47 4/3/2013 4 3 2013 8 658 523083 4816910 236 40
22:01:10 4/6/2012 4 6 2012 22 677 522392 4816908 238 40
0:00:33 3/8/2010 3 8 2010 0 646 520813 4816903 241 40
22:00:56 2/24/2013 2 24 2013 22 677 520424 4816902 242 40
4:00:54 4/3/2013 4 3 2013 4 658 522393 4816908 238 40
18:00:53 2/14/2011 2 14 2011 18 655 520533 4816903 242 40
12:00:29 12/10/2009 12 10 2009 12 646 520507 4816902 242 40
4:00:47 12/31/2010 12 31 2010 4 650 522341 4816908 238 40
18:01:12 1/8/2014 1 8 2014 18 914 519904 4816901 244 40
6:00:55 4/14/2011 4 14 2011 6 665 523143 4816912 236 40
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18:00:43 3/22/2010 3 22 2010 18 643 521518 4816907 240 40
0:00:53 3/29/2011 3 29 2011 0 650 520771 4816904 242 40
16:00:33 1/5/2011 1 5 2011 16 657 520712 4816904 242 40
2:01:08 4/10/2010 4 10 2010 2 647 521554 4816907 240 40
18:00:48 3/28/2011 3 28 2011 18 658 520748 4816905 242 40
4:00:56 4/10/2013 4 10 2013 4 671 522437 4816911 237 40
20:00:43 2/16/2014 2 16 2014 20 909 520967 4816906 241 40
20:00:38 2/26/2012 2 26 2012 20 665 520654 4816905 242 40
2:00:47 3/31/2012 3 31 2012 2 680 523118 4816913 236 40
2:01:14 1/1/2012 1 1 2012 2 641 522590 4816912 237 40
6:01:18 4/3/2013 4 3 2013 6 658 522394 4816912 238 40
22:00:44 1/9/2009 1 9 2009 22 632 520426 4816906 242 40
6:00:28 4/5/2011 4 5 2011 6 641 520792 4816907 242 40
8:00:54 1/6/2011 1 6 2011 8 650 520840 4816907 241 40
2:00:42 1/20/2013 1 20 2013 2 658 520356 4816906 243 40
22:00:21 3/25/2011 3 25 2011 22 661 520754 4816907 242 40
12:19:55 1/28/2014 1 28 2014 12 657 519999 4816905 244 40
18:00:48 2/10/2009 2 10 2009 18 634 520627 4816907 242 40
8:00:43 1/20/2013 1 20 2013 8 658 520351 4816906 243 40
16:00:47 3/9/2011 3 9 2011 16 654 520903 4816908 241 40
14:00:36 12/8/2011 12 8 2011 14 655 519893 4816905 244 40
0:00:23 2/2/2012 2 2 2012 0 658 520387 4816907 243 40
10:00:50 12/8/2011 12 8 2011 10 655 519889 4816905 244 40
2:01:27 2/1/2012 2 1 2012 2 641 520397 4816907 243 40
0:00:53 1/25/2013 1 25 2013 0 679 520755 4816908 242 40
12:00:41 1/20/2013 1 20 2013 12 658 520296 4816907 243 40
18:01:11 3/11/2011 3 11 2011 18 653 520709 4816908 242 40
6:00:47 4/1/2013 4 1 2013 6 658 522655 4816915 237 40
10:00:21 4/25/2011 4 25 2011 10 657 521917 4816912 239 40
4:00:50 2/23/2013 2 23 2013 4 658 520718 4816909 242 40
6:00:43 1/20/2013 1 20 2013 6 658 520348 4816908 243 40
22:00:24 2/1/2012 2 1 2012 22 658 520383 4816908 243 40
6:00:52 1/31/2012 1 31 2012 6 663 520956 4816910 241 40
0:00:42 1/20/2013 1 20 2013 0 658 520358 4816908 243 40
2:00:51 2/6/2014 2 6 2014 2 909 520771 4816909 242 40
18:00:47 3/29/2011 3 29 2011 18 665 522644 4816915 237 40
4:00:48 1/20/2013 1 20 2013 4 658 520358 4816909 243 40
16:00:34 1/20/2013 1 20 2013 16 658 520285 4816909 243 40
4:00:36 4/14/2011 4 14 2011 4 665 523136 4816918 236 40
0:07:55 1/25/2014 1 25 2014 0 657 520006 4816908 244 40
16:00:55 11/12/2011 11 12 2011 16 650 521148 4816911 241 40
18:00:35 11/26/2013 11 26 2013 18 914 519779 4816907 244 40
18:00:42 4/8/2010 4 8 2010 18 643 521121 4816911 241 40
2:00:54 2/5/2011 2 5 2011 2 641 520688 4816910 242 40
0:00:54 4/1/2011 4 1 2011 0 667 520817 4816911 241 40
16:00:47 3/31/2010 3 31 2010 16 646 523134 4816919 236 40
20:00:54 1/29/2014 1 29 2014 20 679 520661 4816911 242 40
16:00:54 4/16/2011 4 16 2011 16 667 521736 4816915 239 40
18:00:42 12/9/2010 12 9 2010 18 801 520974 4816912 241 40
18:00:50 3/31/2008 3 31 2008 18 632 520422 4816911 242 40
14:00:55 3/31/2010 3 31 2010 14 646 523137 4816920 236 40
22:00:54 1/23/2011 1 23 2011 22 647 520668 4816912 242 40
10:00:42 1/20/2013 1 20 2013 10 658 520296 4816911 243 40
22:00:53 1/20/2011 1 20 2011 22 639 520784 4816912 242 40
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20:00:47 1/30/2012 1 30 2012 20 663 520734 4816912 242 40
16:00:29 4/3/2010 4 3 2010 16 646 523025 4816920 236 40
22:00:54 2/10/2009 2 10 2009 22 634 520633 4816913 242 40
10:01:17 4/23/2011 4 23 2011 10 662 523202 4816921 236 40
6:00:25 3/28/2013 3 28 2013 6 677 522640 4816920 237 40
2:00:54 4/1/2011 4 1 2011 2 667 520825 4816914 241 40
6:00:53 4/6/2011 4 6 2011 6 654 522938 4816921 236 40
18:01:42 2/16/2014 2 16 2014 18 909 520964 4816915 241 40
18:00:49 3/25/2011 3 25 2011 18 661 520750 4816914 242 40
20:00:47 3/3/2013 3 3 2013 20 677 520764 4816914 242 40
22:00:44 4/5/2011 4 5 2011 22 801 523101 4816922 236 40
0:00:42 1/10/2009 1 10 2009 0 632 520424 4816914 242 40
22:00:47 1/12/2013 1 12 2013 22 658 520681 4816914 242 40
4:01:35 12/30/2013 12 30 2013 4 908 521205 4816916 241 40
2:00:53 3/27/2014 3 27 2014 2 914 521056 4816916 241 40
18:00:55 2/28/2010 2 28 2010 18 641 520962 4816916 241 40
4:00:56 3/28/2013 3 28 2013 4 677 522646 4816921 237 40
22:00:55 2/4/2014 2 4 2014 22 679 520737 4816915 242 40
2:01:20 3/17/2014 3 17 2014 2 914 521103 4816916 241 40
18:00:50 2/20/2009 2 20 2009 18 633 520512 4816915 242 40
22:00:54 3/1/2013 3 1 2013 22 677 520757 4816915 242 40
18:00:54 12/30/2010 12 30 2010 18 650 522471 4816921 237 40
20:00:47 3/21/2013 3 21 2013 20 679 520814 4816916 241 40
18:00:41 12/29/2013 12 29 2013 18 914 519678 4816912 244 40
4:00:48 2/5/2013 2 5 2013 4 665 520744 4816916 242 40
20:00:47 2/4/2014 2 4 2014 20 679 520734 4816916 242 40
20:00:26 2/5/2012 2 5 2012 20 658 520444 4816915 242 40
8:00:54 4/8/2012 4 8 2012 8 665 521125 4816917 241 40
2:00:35 1/19/2010 1 19 2010 2 641 519606 4816912 244 40
22:00:44 1/25/2012 1 25 2012 22 658 520724 4816916 242 40
4:00:55 4/23/2011 4 23 2011 4 662 522545 4816922 237 40
18:00:47 2/12/2011 2 12 2011 18 650 520931 4816917 241 40
14:00:36 1/20/2009 1 20 2009 14 634 520622 4816916 242 40
22:00:26 3/31/2012 3 31 2012 22 671 521937 4816921 239 40
16:00:44 12/8/2011 12 8 2011 16 655 519878 4816914 244 40
18:00:47 3/8/2009 3 8 2009 18 633 520508 4816916 242 40
20:00:56 2/1/2012 2 1 2012 20 658 520384 4816916 243 40
8:00:47 1/17/2011 1 17 2011 8 639 522683 4816923 237 40
20:00:53 12/29/2013 12 29 2013 20 908 520813 4816917 241 40
0:00:54 2/5/2014 2 5 2014 0 679 520735 4816918 242 40
0:00:54 1/16/2014 1 16 2014 0 914 520735 4816918 242 40
14:00:49 1/20/2013 1 20 2013 14 658 520298 4816916 243 40
18:00:23 2/26/2011 2 26 2011 18 650 520586 4816917 242 40
18:00:54 2/13/2011 2 13 2011 18 638 520710 4816918 242 40
10:00:54 4/7/2012 4 7 2012 10 665 521337 4816920 240 40
6:00:48 4/8/2011 4 8 2011 6 654 522751 4816924 237 40
0:00:54 12/25/2012 12 25 2012 0 674 520774 4816918 242 40
18:00:49 12/20/2012 12 20 2012 18 674 520811 4816919 241 40
4:00:36 1/10/2009 1 10 2009 4 632 520885 4816919 241 40
6:00:54 12/22/2010 12 22 2010 6 657 519620 4816915 244 40
16:01:02 2/25/2011 2 25 2011 16 647 520968 4816919 241 40
18:00:20 1/9/2009 1 9 2009 18 632 520424 4816918 242 40
0:00:43 1/26/2012 1 26 2012 0 658 520687 4816919 242 40
18:00:53 12/31/2013 12 31 2013 18 671 520854 4816919 241 40
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14:00:42 1/22/2009 1 22 2009 14 634 520680 4816919 242 40
0:00:48 3/2/2013 3 2 2013 0 677 520759 4816919 242 40
2:01:12 3/10/2014 3 10 2014 2 679 520926 4816920 241 40
18:00:43 1/25/2012 1 25 2012 18 658 520923 4816920 241 40
6:00:32 4/8/2011 4 8 2011 6 665 522684 4816926 237 40
12:01:03 1/23/2014 1 23 2014 12 914 519883 4816917 244 40
12:00:16 3/31/2010 3 31 2010 12 646 523137 4816928 236 40
22:00:20 2/20/2009 2 20 2009 22 633 520509 4816920 242 40
4:00:43 3/2/2010 3 2 2010 4 641 520755 4816921 242 40
2:00:48 2/5/2013 2 5 2013 2 665 520744 4816921 242 40
20:00:22 1/12/2013 1 12 2013 20 658 520682 4816920 242 40
6:00:49 4/23/2011 4 23 2011 6 662 522541 4816926 237 40
16:00:47 2/20/2012 2 20 2012 16 665 520749 4816921 242 40
6:00:55 4/10/2014 4 10 2014 6 914 521818 4816924 239 40
2:00:26 12/27/2012 12 27 2012 2 657 519621 4816918 244 40
22:00:55 1/30/2011 1 30 2011 22 647 520699 4816921 242 40
6:00:53 2/12/2014 2 12 2014 6 916 520758 4816921 242 40
18:00:58 3/29/2010 3 29 2010 18 656 521837 4816925 239 40
6:00:57 4/8/2012 4 8 2012 6 665 521079 4816923 241 40
16:00:56 2/9/2014 2 9 2014 16 679 520601 4816921 242 40
18:00:54 1/3/2011 1 3 2011 18 650 520407 4816921 243 40
18:00:54 1/21/2011 1 21 2011 18 646 520668 4816922 242 40
20:00:56 1/28/2014 1 28 2014 20 914 520127 4816920 243 40
22:00:41 1/28/2014 1 28 2014 22 914 520130 4816920 243 40
2:01:38 3/17/2009 3 17 2009 2 640 521108 4816924 241 40
4:00:47 1/6/2013 1 6 2013 4 658 520351 4816921 243 40
0:00:54 1/31/2011 1 31 2011 0 647 520710 4816923 242 40
8:00:53 3/31/2013 3 31 2013 8 677 523075 4816930 236 40
2:00:56 4/9/2009 4 9 2009 2 648 522895 4816930 236 40
20:00:41 4/15/2013 4 15 2013 20 671 521959 4816927 239 40
6:01:11 2/12/2014 2 12 2014 6 917 520684 4816923 242 40
22:00:42 4/1/2008 4 1 2008 22 634 520411 4816923 242 40
2:00:42 2/8/2012 2 8 2012 2 658 520745 4816924 242 40
4:00:48 4/8/2011 4 8 2011 4 654 522736 4816930 237 40
18:00:54 3/26/2012 3 26 2012 18 675 520774 4816924 242 40
0:00:48 2/5/2011 2 5 2011 0 641 520694 4816924 242 40
0:00:55 2/18/2009 2 18 2009 0 634 520710 4816924 242 40
22:00:52 3/31/2011 3 31 2011 22 667 520823 4816924 241 40
2:00:47 1/31/2012 1 31 2012 2 663 520959 4816925 241 40
0:00:53 3/4/2013 3 4 2013 0 665 520756 4816925 242 40
6:00:21 4/8/2011 4 8 2011 6 658 522714 4816931 237 40
4:00:43 3/28/2010 3 28 2010 4 801 522895 4816931 236 40
2:00:52 4/14/2010 4 14 2010 2 655 522683 4816931 237 40
6:00:48 1/27/2012 1 27 2012 6 663 520746 4816925 242 40
18:00:43 1/22/2009 1 22 2009 18 634 520696 4816925 242 40
18:00:41 2/3/2011 2 3 2011 18 650 520721 4816925 242 40
12:00:44 4/21/2011 4 21 2011 12 657 521452 4816927 240 40
4:00:54 1/31/2012 1 31 2012 4 663 520959 4816926 241 40
18:00:19 4/16/2011 4 16 2011 18 654 521962 4816929 239 40
22:00:56 3/3/2013 3 3 2013 22 665 520752 4816926 242 40
0:00:56 4/2/2008 4 2 2008 0 634 520410 4816925 242 40
22:00:41 2/4/2014 2 4 2014 22 909 520741 4816926 242 40
18:00:16 1/18/2010 1 18 2010 18 641 519611 4816922 244 40
2:00:41 1/26/2012 1 26 2012 2 658 520680 4816926 242 40
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22:00:44 2/5/2012 2 5 2012 22 658 520429 4816925 242 40
2:00:43 3/28/2010 3 28 2010 2 801 522881 4816933 236 40
18:00:54 2/10/2013 2 10 2013 18 665 520978 4816927 241 40
20:00:54 2/4/2014 2 4 2014 20 909 520741 4816926 242 40
18:00:48 2/5/2014 2 5 2014 18 917 520701 4816926 242 40
18:00:53 1/20/2011 1 20 2011 18 657 520718 4816926 242 40
16:00:49 3/8/2011 3 8 2011 16 641 520493 4816926 242 40
2:00:55 2/13/2011 2 13 2011 2 650 520939 4816927 241 40
2:00:22 3/29/2008 3 29 2008 2 636 520909 4816927 241 40
8:00:41 4/14/2013 4 14 2013 8 658 521672 4816930 239 40
22:00:47 2/4/2011 2 4 2011 22 641 520691 4816927 242 40
22:01:12 4/6/2012 4 6 2012 22 658 522403 4816933 238 40
0:00:43 1/26/2012 1 26 2012 0 665 520717 4816927 242 40
22:00:53 3/31/2008 3 31 2008 22 632 520455 4816927 242 40
8:00:56 1/26/2012 1 26 2012 8 665 520752 4816928 242 40
8:00:53 11/30/2013 11 30 2013 8 914 519898 4816925 244 40
6:00:42 11/30/2013 11 30 2013 6 914 519884 4816925 244 40
4:00:27 12/22/2010 12 22 2010 4 657 519616 4816925 244 40
4:00:42 4/8/2011 4 8 2011 4 658 522710 4816934 237 40
22:00:48 1/3/2011 1 3 2011 22 650 520409 4816927 242 40
18:00:26 1/2/2011 1 2 2011 18 654 520406 4816927 243 40
18:00:53 1/30/2012 1 30 2012 18 663 520745 4816928 242 40
18:00:51 12/29/2010 12 29 2010 18 801 522979 4816936 236 40
0:00:53 1/6/2010 1 6 2010 0 640 521112 4816930 241 40
6:00:41 3/28/2010 3 28 2010 6 801 522888 4816936 236 40
22:00:42 1/20/2011 1 20 2011 22 657 520707 4816929 242 40
10:00:54 1/20/2009 1 20 2009 10 634 520613 4816929 242 40
2:00:54 4/19/2011 4 19 2011 2 663 522994 4816936 236 40
20:00:36 3/3/2013 3 3 2013 20 665 520763 4816929 242 40
2:00:42 3/26/2011 3 26 2011 2 661 520744 4816929 242 40
0:00:53 3/26/2011 3 26 2011 0 661 520745 4816930 242 40
16:00:41 2/21/2011 2 21 2011 16 657 520683 4816929 242 40
22:00:24 1/2/2011 1 2 2011 22 654 520408 4816929 243 40
22:00:42 1/15/2014 1 15 2014 22 914 520907 4816930 241 40
18:00:44 4/12/2012 4 12 2012 18 674 522125 4816934 238 40
2:00:49 2/13/2011 2 13 2011 2 657 520931 4816931 241 40
2:00:54 2/5/2014 2 5 2014 2 909 520739 4816930 242 40
16:00:56 1/21/2011 1 21 2011 16 657 521394 4816933 240 40
6:00:24 4/8/2011 4 8 2011 6 660 522788 4816937 237 40
12:23:49 1/29/2014 1 29 2014 12 657 520000 4816929 244 40
12:00:43 1/22/2009 1 22 2009 12 634 520666 4816931 242 40
12:00:54 1/20/2009 1 20 2009 12 634 520607 4816931 242 40
0:01:10 4/3/2013 4 3 2013 0 679 522373 4816937 238 40
22:00:54 3/26/2012 3 26 2012 22 675 520752 4816931 242 40
0:00:45 2/3/2012 2 3 2012 0 658 520592 4816931 242 40
4:00:53 1/26/2012 1 26 2012 4 665 520751 4816932 242 40
18:00:44 1/19/2014 1 19 2014 18 914 519725 4816929 244 40
20:00:57 1/15/2014 1 15 2014 20 914 520907 4816933 241 40
0:00:42 2/5/2014 2 5 2014 0 909 520741 4816932 242 40
4:00:53 3/3/2013 3 3 2013 4 679 520921 4816933 241 40
10:00:44 1/17/2014 1 17 2014 10 658 519918 4816930 244 40
10:00:26 1/22/2009 1 22 2009 10 634 520646 4816932 242 40
20:00:47 2/12/2012 2 12 2012 20 658 520291 4816931 243 40
18:00:54 1/20/2009 1 20 2009 18 634 520613 4816932 242 40
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2:00:48 12/30/2010 12 30 2010 2 641 522429 4816938 237 40
22:00:31 1/22/2009 1 22 2009 22 634 520699 4816933 242 40
22:01:18 4/6/2010 4 6 2010 22 639 522643 4816939 237 40
0:00:47 2/13/2011 2 13 2011 0 650 520939 4816934 241 40
20:00:47 1/18/2013 1 18 2013 20 658 520321 4816932 243 40
22:00:25 2/23/2014 2 23 2014 22 917 520675 4816933 242 40
18:00:54 12/2/2010 12 2 2010 18 653 520777 4816933 242 40
0:00:23 2/27/2011 2 27 2011 0 657 520423 4816933 242 40
2:00:42 1/26/2012 1 26 2012 2 665 520759 4816934 242 40
8:00:56 1/25/2013 1 25 2013 8 680 520759 4816934 242 40
6:00:26 12/29/2010 12 29 2010 6 639 522502 4816940 237 40
2:00:42 4/10/2013 4 10 2013 2 671 522471 4816940 237 40
16:00:41 4/21/2011 4 21 2011 16 657 521685 4816937 239 40
16:00:12 1/22/2009 1 22 2009 16 634 520666 4816934 242 40
20:00:41 1/25/2012 1 25 2012 20 658 520744 4816935 242 40
16:00:56 2/11/2011 2 11 2011 16 655 520575 4816934 242 40
22:01:23 11/22/2011 11 22 2011 22 665 520006 4816933 244 40
18:00:41 2/24/2012 2 24 2012 18 658 520666 4816935 242 40
18:00:54 1/16/2011 1 16 2011 18 657 520796 4816935 242 40
2:00:51 2/27/2011 2 27 2011 2 655 520537 4816935 242 40
18:00:48 1/20/2011 1 20 2011 18 654 520658 4816935 242 40
0:00:47 4/7/2012 4 7 2012 0 658 522451 4816941 237 40
16:00:41 11/30/2009 11 30 2009 16 638 521182 4816937 241 40
16:00:10 2/1/2011 2 1 2011 16 655 520975 4816936 241 40
18:00:53 3/11/2010 3 11 2010 18 639 520763 4816936 242 40
20:00:33 4/26/2014 4 26 2014 20 907 521508 4816938 240 40
20:00:53 2/15/2012 2 15 2012 20 658 520482 4816935 242 40
0:00:07 3/31/2011 3 31 2011 0 655 520748 4816936 242 40
2:00:26 1/22/2009 1 22 2009 2 634 520569 4816936 242 40
22:00:48 3/30/2011 3 30 2011 22 655 520754 4816936 242 40
16:00:24 1/20/2011 1 20 2011 16 639 520909 4816937 241 40
22:00:56 2/26/2011 2 26 2011 22 657 520427 4816935 242 40
0:00:36 1/17/2011 1 17 2011 0 657 520797 4816937 242 40
2:00:40 1/16/2012 1 16 2012 2 663 522823 4816943 236 40
18:00:42 1/22/2009 1 22 2009 18 634 520696 4816936 242 40
18:00:50 2/12/2011 2 12 2011 18 657 520883 4816937 241 40
14:00:59 11/30/2013 11 30 2013 14 914 519763 4816934 234 29
22:01:11 3/9/2010 3 9 2010 22 646 520834 4816938 241 40
18:00:54 2/3/2011 2 3 2011 18 641 520560 4816937 242 40
2:00:54 12/30/2013 12 30 2013 2 908 521134 4816939 241 40
22:00:48 2/16/2014 2 16 2014 22 909 520758 4816938 242 40
20:00:53 2/8/2014 2 8 2014 20 914 520650 4816938 242 40
18:00:47 3/22/2010 3 22 2010 18 640 522021 4816942 238 40
2:00:56 4/24/2009 4 24 2009 2 634 521156 4816939 241 40
16:00:41 1/20/2009 1 20 2009 16 634 520602 4816938 242 40
4:00:54 12/29/2010 12 29 2010 4 639 522495 4816944 237 40
18:01:51 3/26/2010 3 26 2010 18 647 522200 4816943 238 40
10:00:47 12/8/2011 12 8 2011 10 658 519909 4816936 244 40
10:00:55 1/8/2014 1 8 2014 10 914 519810 4816936 234 29
18:00:37 1/12/2013 1 12 2013 18 658 520690 4816939 242 40
22:00:30 2/15/2012 2 15 2012 22 658 520448 4816938 242 40
10:02:53 2/9/2013 2 9 2013 10 665 520864 4816940 241 40
0:00:48 4/19/2011 4 19 2011 0 663 523202 4816948 236 40
18:00:43 12/2/2010 12 2 2010 18 653 520796 4816940 242 40
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18:00:51 12/31/2009 12 31 2009 18 647 521280 4816942 240 40
22:00:53 2/8/2014 2 8 2014 22 914 520650 4816940 242 40
18:00:48 1/21/2009 1 21 2009 18 634 520575 4816940 242 40
18:00:53 3/27/2013 3 27 2013 18 657 521477 4816943 240 40
6:00:54 3/3/2013 3 3 2013 6 679 520905 4816941 241 40
18:00:39 3/22/2010 3 22 2010 18 646 521439 4816943 240 40
18:00:56 2/13/2011 2 13 2011 18 657 520708 4816941 242 40
16:00:27 3/4/2012 3 4 2012 16 658 520687 4816941 242 40
18:00:55 4/8/2010 4 8 2010 18 656 521009 4816942 241 40
18:00:38 4/10/2013 4 10 2013 18 671 521576 4816944 240 40
18:00:43 12/2/2010 12 2 2010 18 650 521118 4816942 241 40
2:00:24 1/6/2013 1 6 2013 2 658 520362 4816940 243 40
22:00:42 1/19/2013 1 19 2013 22 658 520418 4816941 242 40
18:00:56 1/20/2011 1 20 2011 18 654 520658 4816942 242 40
2:00:55 2/18/2014 2 18 2014 2 909 520957 4816943 241 40
0:00:53 12/29/2010 12 29 2010 0 647 521258 4816944 240 40
16:00:41 2/28/2011 2 28 2011 16 653 521153 4816944 241 40
18:00:47 2/26/2011 2 26 2011 18 657 520422 4816941 242 40
0:00:15 3/29/2009 3 29 2009 0 646 520824 4816944 241 40
18:01:14 1/8/2013 1 8 2013 18 658 520940 4816944 241 40
10:00:41 1/23/2009 1 23 2009 10 634 520662 4816944 242 40
22:00:26 1/26/2011 1 26 2011 22 655 520673 4816944 242 40
4:00:50 3/29/2010 3 29 2010 4 641 523104 4816952 236 40
0:00:54 2/9/2014 2 9 2014 0 914 520646 4816944 242 40
0:00:52 2/18/2014 2 18 2014 0 909 520951 4816945 241 40
18:00:36 3/25/2008 3 25 2008 18 634 521312 4816946 240 40
2:01:24 3/21/2010 3 21 2010 2 641 521412 4816947 240 40
6:00:54 1/25/2012 1 25 2012 6 665 520704 4816944 242 40
4:00:43 2/23/2013 2 23 2013 4 663 520774 4816945 242 40
22:00:39 2/17/2014 2 17 2014 22 917 520831 4816945 241 40
6:00:41 3/29/2010 3 29 2010 6 641 523107 4816953 236 40
10:01:55 1/16/2014 1 16 2014 10 914 520412 4816944 232 40
4:00:54 1/25/2012 1 25 2012 4 665 520703 4816945 242 40
16:00:42 1/5/2011 1 5 2011 16 650 520895 4816946 241 40
22:00:55 2/12/2011 2 12 2011 22 657 520876 4816946 241 40
4:00:56 3/26/2010 3 26 2010 4 641 523110 4816953 236 40
22:00:47 3/11/2010 3 11 2010 22 639 520752 4816945 242 40
2:00:37 2/3/2014 2 3 2014 2 679 520073 4816943 233 40
14:00:42 4/6/2012 4 6 2012 14 657 521152 4816947 241 40
4:00:42 1/22/2009 1 22 2009 4 634 520578 4816945 242 40
4:00:42 1/26/2012 1 26 2012 4 658 520647 4816945 242 40
22:00:42 2/17/2014 2 17 2014 22 909 520956 4816947 241 40
18:00:46 2/12/2011 2 12 2011 18 657 520877 4816947 241 40
6:00:48 3/27/2010 3 27 2010 6 653 522456 4816952 237 40
22:00:48 1/21/2009 1 21 2009 22 634 520579 4816946 232 40
18:00:53 1/5/2010 1 5 2010 18 647 521196 4816948 241 40
14:01:48 4/28/2010 4 28 2010 14 640 523185 4816955 236 40
6:00:43 1/20/2009 1 20 2009 6 634 520568 4816946 232 40
6:00:45 1/26/2012 1 26 2012 6 665 520747 4816947 242 40
8:00:53 1/22/2009 1 22 2009 8 634 520578 4816946 232 40
16:00:56 1/19/2014 1 19 2014 16 914 519898 4816945 234 29
2:00:37 2/5/2014 2 5 2014 2 679 520744 4816948 242 40
0:00:47 3/3/2013 3 3 2013 0 679 520824 4816948 241 40
4:00:47 1/20/2009 1 20 2009 4 634 520579 4816947 232 40
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4:00:53 4/22/2008 4 22 2008 4 634 522491 4816954 237 40
18:00:47 3/25/2008 3 25 2008 18 632 520956 4816949 241 40
2:00:41 4/1/2011 4 1 2011 2 663 520874 4816949 241 40
14:00:47 12/30/2013 12 30 2013 14 914 519897 4816946 234 29
14:00:53 1/19/2014 1 19 2014 14 914 519898 4816946 234 29
22:00:26 2/7/2014 2 7 2014 22 917 520722 4816948 232 40
4:00:21 1/21/2009 1 21 2009 4 634 520584 4816948 232 40
18:00:54 2/26/2011 2 26 2011 18 655 520575 4816948 232 40
4:00:53 4/4/2010 4 4 2010 4 650 522491 4816954 237 40
8:00:53 1/20/2009 1 20 2009 8 634 520582 4816948 232 40
6:00:47 4/22/2008 4 22 2008 6 634 522491 4816954 237 40
2:00:48 4/4/2010 4 4 2010 2 650 522491 4816954 237 40
18:00:23 3/31/2008 3 31 2008 18 632 520425 4816948 232 40
0:00:48 2/17/2014 2 17 2014 0 909 520758 4816949 232 40
14:00:35 1/23/2014 1 23 2014 14 914 519899 4816947 234 29
2:00:04 1/20/2009 1 20 2009 2 634 520523 4816949 232 40
8:00:52 1/25/2012 1 25 2012 8 665 520706 4816949 232 40
22:00:48 1/20/2011 1 20 2011 22 654 520656 4816949 232 40
20:00:50 1/19/2013 1 19 2013 20 658 520419 4816949 232 40
22:00:42 1/5/2010 1 5 2010 22 647 521202 4816951 241 40
0:00:41 1/6/2013 1 6 2013 0 658 520355 4816949 233 40
18:00:53 2/12/2011 2 12 2011 18 650 520897 4816950 241 40
22:00:55 3/3/2013 3 3 2013 22 677 520798 4816950 232 40
0:00:24 1/22/2009 1 22 2009 0 634 520579 4816950 232 40
0:00:33 3/4/2013 3 4 2013 0 677 520792 4816951 232 40
18:00:48 3/15/2009 3 15 2009 18 644 520549 4816950 232 40
20:00:56 2/7/2014 2 7 2014 20 917 520705 4816951 232 40
8:00:53 12/29/2010 12 29 2010 8 639 522482 4816956 237 40
4:00:30 4/24/2009 4 24 2009 4 634 521130 4816952 241 40
20:00:56 2/8/2014 2 8 2014 20 917 520627 4816951 232 40
4:00:55 4/10/2010 4 10 2010 4 647 521654 4816954 239 40
2:00:26 4/2/2008 4 2 2008 2 634 520407 4816950 233 40
8:00:22 1/21/2009 1 21 2009 8 634 520584 4816951 232 40
2:00:47 1/26/2014 1 26 2014 2 658 520116 4816950 233 40
18:00:35 2/13/2011 2 13 2011 18 657 520610 4816951 232 40
12:00:48 1/19/2014 1 19 2014 12 914 519897 4816949 234 29
0:00:45 3/10/2010 3 10 2010 0 646 520774 4816952 232 40
0:00:40 4/1/2008 4 1 2008 0 632 520449 4816951 232 40
2:00:26 4/22/2008 4 22 2008 2 634 522494 4816957 237 40
16:00:54 1/3/2011 1 3 2011 16 655 520552 4816951 232 40
18:00:56 1/19/2011 1 19 2011 18 646 520766 4816952 232 40
0:00:18 3/17/2009 3 17 2009 0 640 521079 4816953 231 40
6:00:43 1/21/2009 1 21 2009 6 634 520582 4816952 232 40
22:00:48 3/6/2011 3 6 2011 22 655 520334 4816951 233 40
22:00:56 12/9/2010 12 9 2010 22 639 520927 4816953 231 40
16:00:49 1/20/2011 1 20 2011 16 657 520868 4816953 231 40
6:00:22 1/22/2009 1 22 2009 6 634 520575 4816952 232 40
16:01:07 1/8/2014 1 8 2014 16 914 519928 4816951 234 29
2:00:54 2/27/2011 2 27 2011 2 657 520419 4816952 232 40
18:01:13 2/26/2011 2 26 2011 18 647 520647 4816953 232 40
22:00:48 12/30/2010 12 30 2010 22 650 522484 4816959 237 40
4:00:54 12/30/2010 12 30 2010 4 641 522449 4816959 237 40
18:00:41 3/7/2011 3 7 2011 18 653 520336 4816952 233 40
0:00:41 2/8/2014 2 8 2014 0 917 520733 4816954 232 40
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4:00:54 1/9/2011 1 9 2011 4 654 520643 4816953 232 40
16:00:53 12/12/2010 12 12 2010 16 647 519783 4816951 234 29
2:00:55 3/10/2010 3 10 2010 2 646 520779 4816954 232 40
0:00:52 4/18/2011 4 18 2011 0 801 523187 4816962 236 40
22:00:13 1/16/2011 1 16 2011 22 657 520792 4816954 232 40
22:00:33 2/8/2014 2 8 2014 22 917 520635 4816954 232 40
16:00:44 12/2/2010 12 2 2010 16 650 521019 4816955 231 40
2:01:15 2/9/2014 2 9 2014 2 917 520655 4816954 232 40
18:09:55 1/25/2014 1 25 2014 18 657 520021 4816953 233 40
16:00:48 2/27/2011 2 27 2011 16 655 520660 4816955 232 40
2:01:23 3/31/2012 3 31 2012 2 677 522830 4816962 236 40
4:01:41 2/7/2011 2 7 2011 4 647 520689 4816955 232 40
6:00:24 4/6/2011 4 6 2011 6 659 523055 4816963 236 40
12:00:25 12/9/2011 12 9 2011 12 659 519949 4816954 234 29
22:00:47 12/12/2013 12 12 2013 22 914 519666 4816953 234 29
18:00:31 1/20/2009 1 20 2009 18 634 520578 4816956 232 40
18:00:55 3/22/2010 3 22 2010 18 801 522034 4816961 238 40
10:01:11 1/28/2014 1 28 2014 10 914 520034 4816954 233 40
0:01:11 2/9/2014 2 9 2014 0 917 520647 4816956 232 40
12:01:11 1/28/2014 1 28 2014 12 914 520035 4816955 233 40
12:00:54 11/26/2010 11 26 2010 12 657 519810 4816954 234 29
10:01:13 1/8/2013 1 8 2013 10 658 520857 4816958 231 40
16:00:48 1/23/2011 1 23 2011 16 641 520897 4816958 231 40
18:00:49 1/5/2011 1 5 2011 18 657 520697 4816957 232 40
16:00:42 1/21/2011 1 21 2011 16 654 520599 4816957 232 40
16:00:54 4/10/2013 4 10 2013 16 671 521553 4816960 230 40
22:00:41 2/12/2011 2 12 2011 22 650 520919 4816958 231 40
2:00:54 2/23/2013 2 23 2013 2 679 520820 4816958 231 40
10:00:55 1/22/2010 1 22 2010 10 641 519875 4816955 234 29
2:00:33 1/30/2014 1 30 2014 2 671 520676 4816958 232 40
4:00:56 2/3/2014 2 3 2014 4 679 519994 4816956 234 29
6:00:42 1/26/2012 1 26 2012 6 658 520644 4816958 232 40
18:00:53 2/22/2013 2 22 2013 18 663 520969 4816959 231 40
14:01:12 1/8/2014 1 8 2014 14 914 519931 4816956 234 29
22:00:42 2/14/2011 2 14 2011 22 657 520973 4816959 231 40
2:00:14 1/9/2011 1 9 2011 2 654 520643 4816958 232 40
2:00:45 1/23/2009 1 23 2009 2 634 520672 4816959 232 40
22:00:56 1/30/2011 1 30 2011 22 657 520577 4816959 232 40
0:00:54 12/30/2010 12 30 2010 0 641 522408 4816965 237 40
18:00:45 4/5/2011 4 5 2011 18 801 523132 4816968 236 40
4:00:54 1/30/2014 1 30 2014 4 671 520673 4816960 232 40
0:00:49 1/5/2011 1 5 2011 0 653 520414 4816960 232 40
12:00:47 1/8/2014 1 8 2014 12 914 519931 4816958 234 29
18:01:24 2/7/2011 2 7 2011 18 646 520558 4816960 232 40
18:00:43 3/27/2011 3 27 2011 18 663 522453 4816966 237 40
18:00:53 2/14/2011 2 14 2011 18 655 520539 4816960 232 40
18:00:34 1/16/2010 1 16 2010 18 646 520273 4816960 233 40
22:00:54 3/10/2012 3 10 2012 22 665 520575 4816961 232 40
22:00:50 1/20/2009 1 20 2009 22 634 520579 4816961 232 40
0:00:43 1/1/2014 1 1 2014 0 907 520930 4816963 231 40
10:02:11 4/13/2013 4 13 2013 10 679 521221 4816964 230 40
18:00:53 2/4/2010 2 4 2010 18 640 520879 4816963 231 40
2:00:56 1/21/2009 1 21 2009 2 634 520649 4816962 232 40
2:00:47 1/31/2011 1 31 2011 2 657 520580 4816962 232 40
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18:00:54 12/9/2010 12 9 2010 18 639 520927 4816963 231 40
2:00:47 2/4/2013 2 4 2013 2 657 520335 4816962 233 40
18:00:57 2/6/2011 2 6 2011 18 650 520560 4816962 232 40
2:01:12 4/8/2011 4 8 2011 2 654 522811 4816970 236 40
16:00:53 4/15/2009 4 15 2009 16 635 521737 4816966 229 40
22:00:54 12/31/2013 12 31 2013 22 907 520928 4816964 231 40
2:00:37 1/2/2010 1 2 2010 2 647 521795 4816966 229 40
22:01:11 3/7/2012 3 7 2012 22 665 520633 4816963 232 40
18:01:12 1/19/2011 1 19 2011 18 647 520871 4816964 231 40
18:00:26 2/8/2012 2 8 2012 18 658 520456 4816963 232 40
18:00:48 3/8/2011 3 8 2011 18 655 520370 4816963 233 40
2:00:54 2/8/2014 2 8 2014 2 679 520574 4816964 232 40
22:00:47 4/5/2011 4 5 2011 22 667 522998 4816972 236 40
2:01:17 4/5/2011 4 5 2011 2 647 520815 4816965 231 40
16:00:54 3/8/2011 3 8 2011 16 655 520492 4816964 232 40
2:01:12 4/23/2011 4 23 2011 2 662 522517 4816971 227 40
18:00:44 2/14/2011 2 14 2011 18 657 520972 4816966 231 40
18:00:56 3/14/2011 3 14 2011 18 801 521396 4816967 230 40
18:00:56 1/27/2011 1 27 2011 18 638 520581 4816965 232 40
20:00:56 2/7/2014 2 7 2014 20 679 520576 4816965 232 40
2:00:48 2/11/2011 2 11 2011 2 638 521024 4816966 231 40
22:00:42 2/7/2014 2 7 2014 22 679 520576 4816965 232 40
0:00:36 2/13/2011 2 13 2011 0 657 520875 4816966 231 40
0:00:24 1/31/2011 1 31 2011 0 657 520588 4816965 232 40
6:00:56 4/8/2011 4 8 2011 6 664 522686 4816972 227 40
18:00:56 12/2/2010 12 2 2010 18 650 521131 4816967 231 40
18:00:41 2/23/2012 2 23 2012 18 658 520504 4816965 232 40
0:00:44 2/8/2014 2 8 2014 0 679 520575 4816965 232 40
8:00:56 4/6/2014 4 6 2014 8 914 521407 4816968 230 40
6:00:54 1/30/2014 1 30 2014 6 671 520677 4816966 232 40
2:01:01 4/14/2013 4 14 2013 2 677 521970 4816970 229 40
0:00:34 1/21/2009 1 21 2009 0 634 520578 4816966 232 40
20:00:21 3/12/2013 3 12 2013 20 658 520937 4816967 231 40
4:00:53 2/8/2014 2 8 2014 4 679 520584 4816966 232 40
16:00:56 1/24/2014 1 24 2014 16 914 519973 4816965 234 29
8:00:39 1/26/2012 1 26 2012 8 658 520636 4816967 232 40
2:01:18 2/9/2014 2 9 2014 2 914 520678 4816967 232 40
2:00:47 2/3/2012 2 3 2012 2 658 520610 4816967 232 40
6:00:54 4/14/2013 4 14 2013 6 677 521965 4816971 229 40
16:00:49 4/1/2012 4 1 2012 16 658 521228 4816969 230 40
6:00:48 2/3/2014 2 3 2014 6 679 520003 4816965 234 29
20:00:41 2/11/2014 2 11 2014 20 679 520604 4816967 232 40
4:01:05 2/25/2013 2 25 2013 4 677 520405 4816967 233 40
20:00:48 2/1/2013 2 1 2013 20 680 520535 4816967 232 40
4:00:56 1/23/2009 1 23 2009 4 634 520674 4816968 232 40
0:00:47 1/23/2009 1 23 2009 0 634 520677 4816968 232 40
18:00:53 3/26/2012 3 26 2012 18 671 521110 4816969 231 40
10:00:44 1/18/2014 1 18 2014 10 658 520191 4816967 233 40
2:00:49 3/8/2012 3 8 2012 2 665 520631 4816969 232 40
12:00:53 1/24/2014 1 24 2014 12 914 519970 4816967 234 29
6:00:57 12/29/2010 12 29 2010 6 647 521221 4816971 230 40
2:01:12 12/29/2010 12 29 2010 2 647 521222 4816971 230 40
6:00:53 4/25/2014 4 25 2014 6 907 522644 4816976 227 40
8:00:54 1/19/2010 1 19 2010 8 641 519972 4816968 234 29
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4:01:17 4/14/2013 4 14 2013 4 677 521961 4816974 229 40
0:00:48 2/4/2014 2 4 2014 0 909 520525 4816970 232 40
8:00:54 2/3/2014 2 3 2014 8 679 519997 4816968 234 29
22:00:44 4/6/2013 4 6 2013 22 663 523372 4816979 225 40
10:00:33 1/18/2010 1 18 2010 10 641 519950 4816968 234 29
8:00:43 1/23/2009 1 23 2009 8 634 520653 4816970 232 40
12:09:14 1/25/2014 1 25 2014 12 657 520058 4816969 233 40
4:00:45 12/29/2010 12 29 2010 4 647 521219 4816972 230 40
0:00:51 4/1/2011 4 1 2011 0 663 520846 4816971 231 40
4:00:31 4/25/2014 4 25 2014 4 907 522561 4816977 227 40
2:00:47 4/7/2013 4 7 2013 2 663 523387 4816980 225 40
0:00:54 1/30/2014 1 30 2014 0 671 520709 4816971 232 40
2:00:55 2/12/2014 2 12 2014 2 679 520608 4816971 232 40
18:00:54 1/18/2011 1 18 2011 18 657 520942 4816972 231 40
18:00:50 2/20/2009 2 20 2009 18 634 520693 4816972 232 40
4:00:15 3/8/2012 3 8 2012 4 665 520628 4816971 232 40
22:00:56 2/11/2014 2 11 2014 22 679 520608 4816971 232 40
0:00:55 4/10/2013 4 10 2013 0 671 522484 4816977 227 40
18:00:43 1/5/2011 1 5 2011 18 657 520671 4816972 232 40
8:00:42 1/30/2014 1 30 2014 8 671 520682 4816972 232 40
8:00:27 1/2/2014 1 2 2014 8 907 520514 4816971 232 40
22:00:47 3/29/2010 3 29 2010 22 647 521964 4816976 229 40
16:01:11 2/27/2011 2 27 2011 16 638 520596 4816972 232 40
22:00:24 2/9/2012 2 9 2012 22 658 520607 4816972 232 40
22:00:56 2/4/2010 2 4 2010 22 640 520876 4816973 231 40
0:00:43 3/30/2012 3 30 2012 0 658 523445 4816981 225 40
6:00:15 1/23/2009 1 23 2009 6 634 520648 4816972 232 40
0:00:42 1/15/2011 1 15 2011 0 650 521013 4816973 231 40
0:00:48 1/28/2011 1 28 2011 0 638 520587 4816972 232 40
20:00:55 2/6/2014 2 6 2014 20 671 520698 4816973 232 40
4:00:55 4/5/2011 4 5 2011 4 663 523572 4816982 225 40
0:00:33 3/11/2012 3 11 2012 0 665 520566 4816972 232 40
0:00:26 2/10/2012 2 10 2012 0 658 520608 4816973 232 40
22:00:54 1/27/2011 1 27 2011 22 638 520583 4816973 232 40
6:00:47 2/28/2014 2 28 2014 6 909 523442 4816982 225 40
4:00:53 4/12/2009 4 12 2009 4 647 522017 4816977 228 40
4:00:23 1/1/2010 1 1 2010 4 647 521175 4816975 231 40
0:00:48 4/7/2013 4 7 2013 0 663 523381 4816982 225 40
10:00:49 1/27/2014 1 27 2014 10 658 519956 4816971 234 29
4:00:50 4/8/2011 4 8 2011 4 666 522758 4816981 227 40
0:00:42 2/12/2014 2 12 2014 0 679 520606 4816974 232 40
0:00:49 2/2/2013 2 2 2013 0 680 520536 4816974 232 40
6:00:41 4/5/2011 4 5 2011 6 662 523539 4816983 225 40
22:00:37 1/29/2014 1 29 2014 22 679 520549 4816974 232 40
18:00:49 3/27/2009 3 27 2009 18 640 522148 4816979 228 40
12:01:11 3/29/2010 3 29 2010 12 643 523764 4816984 224 40
0:00:47 2/9/2014 2 9 2014 0 909 520904 4816975 231 40
4:00:41 4/24/2014 4 24 2014 4 909 523722 4816984 224 40
6:00:32 4/8/2011 4 8 2011 6 666 522763 4816981 227 40
0:00:56 4/5/2013 4 5 2013 0 671 524155 4816986 127 40
18:00:56 2/11/2014 2 11 2014 18 679 520606 4816974 232 40
4:00:48 2/23/2013 2 23 2013 4 665 520872 4816975 231 40
22:00:55 3/25/2010 3 25 2010 22 646 523590 4816984 225 40
0:00:48 1/29/2014 1 29 2014 0 914 520136 4816973 233 40
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22:01:11 4/13/2010 4 13 2010 22 642 524736 4816989 98 40
8:00:24 4/16/2013 4 16 2013 8 677 523308 4816984 225 40
2:00:47 4/21/2012 4 21 2012 2 666 523996 4816986 224 40
2:01:12 2/9/2014 2 9 2014 2 909 520909 4816976 231 40
22:00:37 1/5/2011 1 5 2011 22 657 520672 4816976 232 40
2:01:48 4/21/2012 4 21 2012 2 677 523469 4816985 225 40
12:00:55 1/18/2010 1 18 2010 12 641 519948 4816974 234 29
8:00:41 2/1/2010 2 1 2010 8 641 521213 4816978 230 40
14:00:51 1/28/2014 1 28 2014 14 914 520034 4816974 233 40
2:00:47 4/5/2011 4 5 2011 2 663 523572 4816986 225 40
20:00:53 1/3/2014 1 3 2014 20 911 523385 4816985 225 40
18:00:26 3/25/2010 3 25 2010 18 650 523901 4816987 224 40
18:00:32 12/31/2009 12 31 2009 18 635 520999 4816978 231 40
14:00:47 1/24/2014 1 24 2014 14 914 519975 4816975 234 29
20:00:24 2/9/2012 2 9 2012 20 658 520607 4816977 232 40
22:00:55 2/14/2011 2 14 2011 22 638 520579 4816977 232 40
18:00:42 1/19/2009 1 19 2009 18 634 520575 4816977 232 40
2:00:44 4/1/2011 4 1 2011 2 660 520879 4816978 231 40
18:00:29 3/28/2009 3 28 2009 18 646 520807 4816978 232 40
2:00:44 4/5/2011 4 5 2011 2 660 523417 4816986 225 40
22:00:53 4/24/2014 4 24 2014 22 908 523417 4816986 225 40
0:03:03 3/8/2010 3 8 2010 0 641 520936 4816978 231 40
0:00:42 3/31/2012 3 31 2012 0 680 523231 4816986 225 40
6:00:54 4/12/2009 4 12 2009 6 647 522015 4816982 228 40
4:01:11 2/1/2010 2 1 2010 4 641 521212 4816979 230 40
0:00:53 3/29/2014 3 29 2014 0 916 523512 4816987 225 40
22:00:40 12/28/2010 12 28 2010 22 647 521310 4816980 230 40
2:00:47 4/20/2013 4 20 2013 2 671 523657 4816988 224 40
0:00:53 4/24/2014 4 24 2014 0 909 523711 4816988 224 40
4:01:11 2/7/2011 2 7 2011 4 646 520711 4816978 232 40
22:00:42 4/13/2010 4 13 2010 22 655 523517 4816988 225 40
22:00:47 2/20/2009 2 20 2009 22 634 520695 4816978 232 40
18:01:11 3/29/2008 3 29 2008 18 637 520534 4816978 232 40
6:00:18 4/5/2011 4 5 2011 6 801 523512 4816988 225 40
2:01:11 2/25/2013 2 25 2013 2 677 520404 4816978 233 40
0:00:28 4/28/2014 4 28 2014 0 909 523235 4816987 225 40
0:00:47 3/26/2010 3 26 2010 0 646 523589 4816988 225 40
16:00:55 12/18/2012 12 18 2012 16 677 524133 4816991 127 40
6:00:56 4/24/2009 4 24 2009 6 634 521163 4816981 231 40
0:00:27 3/8/2012 3 8 2012 0 665 520632 4816979 232 40
6:00:42 4/5/2011 4 5 2011 6 660 523421 4816988 225 40
8:01:17 4/17/2013 4 17 2013 8 671 523028 4816987 226 40
22:00:56 1/19/2009 1 19 2009 22 634 520574 4816979 232 40
18:00:48 3/27/2011 3 27 2011 18 658 522458 4816985 227 40
16:01:26 1/8/2013 1 8 2013 16 680 520748 4816980 232 40
0:00:21 4/5/2011 4 5 2011 0 660 523417 4816989 225 40
18:00:57 3/28/2011 3 28 2011 18 650 520979 4816981 231 40
16:00:56 3/8/2011 3 8 2011 16 647 520387 4816979 233 40
18:02:40 1/1/2009 1 1 2009 18 634 524418     4816992 98      40
2:00:56 4/3/2010        4       3       2010    2       646     523557  4816989 225     40
18:00:48        1/21/2011       1       21      2011    18      654     520624  4816980 232     40
0:00:41 4/18/2011       4       18      2011    0       658     524628  4816993 98      40
6:00:55 2/1/2010        2       1       2010    6       641     521207  4816982 231     40
4:00:43 2/2/2009        2       2       2009    4       637     524448  4816993 98      40
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18:00:56        1/2/2011        1       2       2011    18      654     520397  4816979 233     40
22:00:48        1/11/2014       1       11      2014    22      914     520848  4816981 231     40
18:01:37        12/28/2010      12      28      2010    18      647     521377  4816982 230     40
2:00:54 4/2/2010        4       2       2010    2       640     523371  4816989 225     40
4:00:54 4/20/2013       4       20      2013    4       671     523658  4816990 224     40
8:00:24 2/4/2014        2       4       2014    8       909     520571  4816980 232     40
6:00:26 4/20/2012       4       20      2012    6       670     524518  4816994 98      40
4:00:59 3/27/2014       3       27      2014    4       914     521106  4816982 231     40
8:01:09 4/6/2014        4       6       2014    8       679     521433  4816983 230     40
12:16:14        1/27/2014       1       27      2014    12      657     519955  4816979 234     29
14:00:53        12/9/2010       12      9       2010    14      642     523893  4816992 224     40
4:00:56 1/15/2011       1       15      2011    4       650     520968  4816982 231     40
2:00:53 3/26/2010       3       26      2010    2       646     523557  4816991 225     40
18:13:26        1/26/2014       1       26      2014    18      657     520060  4816980 233     40
18:00:48        4/1/2008        4       1       2008    18      631     520941  4816982 231     40
6:00:31 4/20/2013       4       20      2013    6       671     523660  4816992 224     40
18:00:30        12/28/2010      12      28      2010    18      801     521016  4816983 231     40
18:01:24        2/14/2011       2       14      2011    18      638     520580  4816982 232     40
18:00:52        12/14/2012      12      14      2012    18      680     524000  4816993 224     40
0:00:41 2/6/2012        2       6       2012    0       658     520405  4816981 233     40
22:00:48        2/1/2013        2       1       2013    22      680     520546  4816982 232     40
0:00:16 4/5/2011        4       5       2011    0       663     523567  4816992 225     40
18:00:46        2/19/2009       2       19      2009    18      634     520773  4816983 232     40
8:00:54 4/7/2010        4       7       2010    8       654     521467  4816985 230     40
8:00:50 11/20/2010      11      20      2010    8       641     524212  4816994 127     40
0:00:53 2/3/2014        2       3       2014    0       679     520119  4816981 233     40
6:00:54 4/6/2011        4       6       2011    6       655     523420  4816992 225     40
18:00:42        12/12/2010      12      12      2010    18      647     519902  4816980 234     29
18:00:48        1/11/2011       1       11      2011    18      654     520717  4816983 232     40
18:00:53        4/5/2011        4       5       2011    18      667     523088  4816991 226     40
4:00:41 4/5/2011        4       5       2011    4       660     523413  4816992 225     40
20:00:47        1/29/2014       1       29      2014    20      671     520735  4816983 232     40
2:00:56 4/24/2014       4       24      2014    2       909     523722  4816993 224     40
17:57:18        1/4/2013        1       4       2013    17      641     519684  4816980 234     29
8:00:54 12/21/2009      12      21      2009    8       644     524415  4816996 127     40
2:00:53 1/10/2009       1       10      2009    2       632     520407  4816983 233     40
18:00:56        12/28/2010      12      28      2010    18      647     521320  4816985 230     40
18:00:41        2/20/2009       2       20      2009    18      634     520698  4816984 232     40
18:00:56        1/29/2011       1       29      2011    18      655     520511  4816983 232     40
2:00:53 1/15/2011       1       15      2011    2       650     520969  4816985 231     40
16:00:47        2/13/2011       2       13      2011    16      657     520724  4816984 232     40
18:00:47        12/31/2013      12      31      2013    18      911     524572  4816997 98      40
22:00:53        4/13/2010       4       13      2010    22      639     524768  4816998 98      40
22:00:47        4/29/2013       4       29      2013    22      658     524296  4816996 127     40
4:00:41 4/8/2011        4       8       2011    4       663     522790  4816991 227     40
6:01:01 4/8/2011        4       8       2011    6       663     522794  4816991 227     40
8:00:47 4/24/2011       4       24      2011    8       657     521830  4816988 229     40
20:00:48        3/6/2012        3       6       2012    20      665     520769  4816985 232     40
0:01:18 1/6/2010        1       6       2010    0       643     521018  4816986 231     40
14:00:48        1/11/2013       1       11      2013    14      663     523745  4816995 224     40
2:00:22 4/19/2011       4       19      2011    2       658     523624  4816994 224     40
22:00:24        1/5/2013        1       5       2013    22      658     520393  4816984 233     40
18:00:47        2/17/2009       2       17      2009    18      634     520712  4816985 232     40
18:00:55        1/11/2011       1       11      2011    18      654     520701  4816985 232     40
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22:00:47        1/29/2014       1       29      2014    22      671     520735  4816985 232     40
18:00:56        1/5/2010        1       5       2010    18      640     521207  4816987 231     40
0:00:56 1/30/2014       1       30      2014    0       679     520509  4816985 232     40
18:01:01        3/29/2010       3       29      2010    18      647     522090  4816990 228     40
2:01:43 3/7/2014        3       7       2014    2       679     520768  4816986 232     40
6:00:39 4/10/2010       4       10      2010    6       647     521721  4816989 229     40
16:00:47        1/19/2011       1       19      2011    16      646     520912  4816986 231     40
2:00:41 4/5/2011        4       5       2011    2       658     524368  4816998 127     40
18:00:48        1/21/2011       1       21      2011    18      654     520673  4816986 232     40
16:01:17        2/9/2011        2       9       2011    16      650     521060  4816987 231     40
22:00:53        4/13/2010       4       13      2010    22      650     524808  4817000 98      40
2:00:43 2/23/2013       2       23      2013    2       665     520869  4816987 231     40
10:00:55        1/25/2014       1       25      2014    10      914     519984  4816984 234     29
22:00:53        3/28/2010       3       28      2010    22      655     523614  4816996 225     40
4:00:12 4/19/2012       4       19      2012    4       677     523448  4816996 225     40
12:00:41        1/25/2014       1       25      2014    12      914     519982  4816985 234     29
6:00:54 12/30/2010      12      30      2010    6       641     522466  4816993 227     40
4:00:56 2/2/2013        2       2       2013    4       680     520533  4816986 232     40
2:00:53 12/26/2013      12      26      2013    2       658     520392  4816986 233     40
8:00:56 12/29/2010      12      29      2010    8       647     521220  4816989 230     40
4:00:25 4/6/2011        4       6       2011    4       659     523033  4816995 226     40
4:00:47 2/11/2014       2       11      2014    4       909     520610  4816987 232     40
2:00:41 4/8/2011        4       8       2011    2       663     522793  4816994 227     40
22:00:53        1/5/2010        1       5       2010    22      640     521207  4816989 231     40
22:00:54        2/17/2009       2       17      2009    22      634     520712  4816987 232     40
18:01:24        2/7/2014        2       7       2014    18      917     520712  4816987 232     40
2:00:48 5/7/2009        5       7       2009    2       644     524045  4816999 127     40
4:00:37 3/28/2014       3       28      2014    4       679     521205  4816989 231     40
0:00:24 1/20/2009       1       20      2009    0       634     520581  4816987 232     40
18:00:55        12/2/2010       12      2       2010    18      641     520036  4816986 233     40
0:00:47 2/25/2013       2       25      2013    0       677     520415  4816987 232     40
20:00:53        2/8/2014        2       8       2014    20      916     520663  4816988 232     40
4:00:35 1/1/2010        1       1       2010    4       640     521209  4816989 230     40
18:00:48        3/15/2009       3       15      2009    18      644     520539  4816987 232     40
18:00:42        3/28/2011       3       28      2011    18      665     520870  4816989 231     40
18:01:19        3/3/2014        3       3       2014    18      917     521363  4816991 230     40
22:00:47        4/8/2010        4       8       2010    22      650     524372  4817001 127     40
2:00:44 2/11/2014       2       11      2014    2       909     520615  4816988 232     40
18:00:56        1/10/2012       1       10      2012    18      641     521198  4816990 231     40
10:00:53        4/14/2013       4       14      2013    10      658     521767  4816992 229     40
0:00:54 2/11/2014       2       11      2014    0       909     520609  4816989 232     40
0:01:12 4/9/2010        4       9       2010    0       650     524367  4817002 127     40
18:01:24        2/19/2012       2       19      2012    18      641     520770  4816989 232     40
2:00:54 1/30/2014       1       30      2014    2       679     520511  4816989 232     40
14:01:11        3/29/2010       3       29      2010    14      643     523653  4816999 224     40
18:01:12        1/27/2011       1       27      2011    18      657     520568  4816989 232     40
16:01:15        3/8/2011        3       8       2011    16      653     520390  4816989 233     40
6:00:20 2/2/2009        2       2       2009    6       637     524447  4817002 98      40
8:00:53 12/16/2012      12      16      2012    8       680     523580  4816999 225     40
12:00:48        12/31/2013      12      31      2013    12      911     524467  4817002 98      40
4:00:47 2/3/2012        2       3       2012    4       658     520622  4816990 232     40
18:00:33        4/24/2011       4       24      2011    18      657     521992  4816994 229     40
20:00:49        2/6/2014        2       6       2014    20      909     520731  4816990 232     40
0:00:55 2/22/2013       2       22      2013    0       679     520539  4816990 232     40
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12:01:33        1/5/2014        1       5       2014    12      914     519918  4816988 234     29
22:00:56        3/15/2012       3       15      2012    22      663     520780  4816991 232     40
18:00:48        2/26/2011       2       26      2011    18      639     520531  4816990 232     40
0:00:24 1/28/2011       1       28      2011    0       657     520568  4816990 232     40
6:00:30 4/5/2011        4       5       2011    6       664     523498  4817000 225     40
4:00:42 4/5/2011        4       5       2011    4       658     524309  4817002 127     40
18:00:48        3/8/2011        3       8       2011    18      653     520388  4816989 233     40
6:00:42 4/6/2011        4       6       2011    6       801     523134  4816998 226     40
2:01:22 2/22/2013       2       22      2013    2       679     520543  4816990 232     40
2:00:50 2/4/2014        2       4       2014    2       909     520564  4816990 232     40
22:00:42        2/21/2013       2       21      2013    22      679     520541  4816990 232     40
10:00:25        1/22/2010       1       22      2010    10      647     519899  4816989 234     29
0:00:54 2/27/2011       2       27      2011    0       655     520403  4816990 233     40
16:29:54        4/8/2013        4       8       2013    16      657     521740  4816995 229     40
2:01:18 1/1/2010        1       1       2010    2       640     521222  4816993 230     40
18:00:53        3/8/2011        3       8       2011    18      647     520418  4816991 232     40
4:00:54 2/23/2013       2       23      2013    4       679     520830  4816992 231     40
4:00:54 2/4/2014        2       4       2014    4       909     520566  4816991 232     40
4:00:53 4/6/2011        4       6       2011    4       801     523128  4817000 226     40
0:00:23 3/16/2012       3       16      2012    0       663     520775  4816992 232     40
4:00:41 2/12/2014       2       12      2014    4       679     520612  4816992 232     40
4:00:47 4/8/2011        4       8       2011    4       669     522481  4816998 227     40
8:00:26 4/23/2011       4       23      2011    8       662     522965  4817000 226     40
2:00:53 2/5/2011        2       5       2011    2       650     521160  4816994 231     40
6:00:41 2/28/2011       2       28      2011    6       653     520788  4816993 232     40
14:00:23        1/11/2009       1       11      2009    14      634     523269  4817001 225     40
0:00:48 4/21/2012       4       21      2012    0       666     524061  4817004 127     40
4:00:43 4/5/2011        4       5       2011    4       664     523488  4817002 225     40
20:00:42        1/5/2013        1       5       2013    20      658     520395  4816992 233     40
14:00:54        11/12/2011      11      12      2011    14      650     521371  4816995 230     40
22:00:49        2/8/2014        2       8       2014    22      909     520890  4816994 231     40
6:00:47 1/4/2011        1       4       2011    6       639     520410  4816992 232     40
22:00:48        12/2/2010       12      2       2010    22      653     520828  4816994 231     40
2:00:54 2/5/2011        2       5       2011    2       657     520824  4816994 231     40
18:00:48        2/16/2011       2       16      2011    18      655     520863  4816994 231     40
4:00:54 2/5/2011        2       5       2011    4       650     521160  4816995 231     40
16:00:47        3/31/2013       3       31      2013    16      677     524049  4817005 127     40
8:00:54 2/28/2014       2       28      2014    8       909     523457  4817003 225     40
6:00:54 2/12/2014       2       12      2014    6       679     520610  4816994 232     40
2:00:41 1/1/2010        1       1       2010    2       647     521187  4816995 231     40
0:00:54 3/31/2012       3       31      2012    0       663     523684  4817004 224     40
16:01:18        1/19/2010       1       19      2010    16      647     520247  4816993 233     40
4:00:54 4/3/2011        4       3       2011    4       665     523484  4817003 225     40
4:00:52 3/17/2009       3       17      2009    4       640     521054  4816995 231     40
19:27:53        4/15/2014       4       15      2014    19      657     521091  4816995 231     40
6:00:40 4/7/2011        4       7       2011    6       655     523886  4817005 224     40
6:00:56 3/21/2013       3       21      2013    6       679     521205  4816996 231     40
2:00:42 3/27/2012       3       27      2012    2       675     520824  4816995 231     40
2:00:53 3/21/2013       3       21      2013    2       679     521209  4816996 230     40
10:01:18        1/9/2014        1       9       2014    10      914     519817  4816992 234     29
22:00:19        2/8/2014        2       8       2014    22      916     520647  4816994 232     40
2:00:31 2/1/2009        2       1       2009    2       637     524376  4817007 127     40
22:00:53        4/4/2011        4       4       2011    22      664     523489  4817004 225     40
6:00:53 2/28/2011       2       28      2011    6       655     520806  4816995 232     40
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0:00:54 4/5/2011        4       5       2011    0       664     523490  4817004 225     40
8:01:08 2/28/2014       2       28      2014    8       917     523453  4817004 225     40
4:00:53 3/21/2013       3       21      2013    4       679     521209  4816997 230     40
22:00:50        1/27/2011       1       27      2011    22      657     520567  4816995 232     40
18:00:54        3/25/2010       3       25      2010    18      646     523596  4817005 225     40
0:00:41 4/3/2011        4       3       2011    0       665     523481  4817005 225     40
18:00:41        1/27/2011       1       27      2011    18      638     520571  4816995 232     40
2:01:11 2/18/2014       2       18      2014    2       917     520828  4816996 231     40
2:00:55 4/7/2011        4       7       2011    2       655     523883  4817006 224     40
0:00:42 2/5/2011        2       5       2011    0       657     521026  4816997 231     40
22:00:43        4/17/2011       4       17      2011    22      801     523340  4817004 225     40
8:01:12 1/4/2011        1       4       2011    8       639     520409  4816995 232     40
6:00:56 2/28/2014       2       28      2014    6       917     523463  4817005 225     40
0:00:37 12/30/2013      12      30      2013    0       908     521038  4816997 231     40
16:00:48        1/5/2014        1       5       2014    16      914     519915  4816994 234     29
2:00:55 4/5/2011        4       5       2011    2       664     523491  4817006 225     40
22:00:47        3/28/2010       3       28      2010    22      652     524562  4817010 98      40
0:00:52 2/18/2014       2       18      2014    0       917     520822  4816997 231     40
18:00:31        4/18/2011       4       18      2011    18      658     524323  4817009 127     40
18:00:47        1/1/2010        1       1       2010    18      646     521677  4817000 229     40
2:00:34 2/2/2009        2       2       2009    2       637     524445  4817010 98      40
8:00:54 2/3/2014        2       3       2014    8       917     520296  4816996 233     40
22:00:47        4/9/2013        4       9       2013    22      671     522504  4817003 227     40
20:01:48        12/24/2012      12      24      2012    20      665     520804  4816998 232     40
2:00:48 3/27/2010       3       27      2010    2       652     523462  4817006 225     40
0:00:53 2/1/2009        2       1       2009    0       637     524378  4817010 127     40
8:01:24 3/29/2014       3       29      2014    8       916     523059  4817005 226     40
22:00:53        3/27/2014       3       27      2014    22      679     521217  4816999 230     40
6:00:54 12/8/2012       12      8       2012    6       677     524475  4817010 98      40
2:00:31 2/2/2013        2       2       2013    2       680     520559  4816997 232     40
18:00:42        4/21/2011       4       21      2011    18      658     523350  4817006 225     40
2:00:32 4/10/2014       4       10      2014    2       909     524784  4817012 98      40
2:00:53 2/25/2013       2       25      2013    2       657     520394  4816997 233     40
18:00:21        1/27/2011       1       27      2011    18      657     520566  4816998 232     40
18:00:53        3/8/2011        3       8       2011    18      653     520375  4816997 233     40
8:00:54 4/3/2010        4       3       2010    8       640     524528  4817011 98      40
4:00:53 4/7/2011        4       7       2011    4       655     523876  4817009 224     40
0:00:54 1/2/2009        1       2       2009    0       637     524444  4817011 98      40
4:00:48 3/10/2010       3       10      2010    4       646     520816  4816999 231     40
0:01:12 4/7/2011        4       7       2011    0       655     523882  4817010 224     40
22:00:47        4/4/2011        4       4       2011    22      665     524032  4817010 127     40
18:00:43        3/21/2010       3       21      2010    18      801     521403  4817001 230     40
0:00:48 3/29/2010       3       29      2010    0       652     524561  4817012 98      40
4:00:44 4/14/2010       4       14      2010    4       654     521350  4817001 230     40
6:01:12 2/4/2014        2       4       2014    6       909     520558  4816999 232     40
18:00:41        1/30/2014       1       30      2014    18      679     520586  4816999 232     40
0:00:41 3/27/2010       3       27      2010    0       652     523477  4817009 225     40
18:02:24        2/6/2011        2       6       2011    18      647     520587  4816999 232     40
22:00:24        3/26/2010       3       26      2010    22      652     523480  4817009 225     40
18:00:54        1/14/2011       1       14      2011    18      641     520564  4816999 232     40
2:00:50 2/9/2014        2       9       2014    2       679     520564  4816999 232     40
0:00:56 1/6/2011        1       6       2011    0       657     520689  4817000 232     40
2:00:44 1/9/2011        1       9       2011    2       657     520658  4817000 232     40
2:00:54 1/13/2013       1       13      2013    2       680     520557  4816999 232     40
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6:02:20 4/3/2011        4       3       2011    6       665     523486  4817009 225     40
22:00:55        4/4/2011        4       4       2011    22      654     523724  4817010 224     40
14:00:53        1/5/2014        1       5       2014    14      914     519925  4816998 234     29
6:00:33 1/13/2013 1 13 2013 6 680 520559 4817000 232 40
18:00:52 1/28/2014 1 28 2014 18 914 520046 4816999 233 40
2:00:40 1/15/2011 1 15 2011 2 646 520608 4817000 232 40
2:00:56 4/14/2010 4 14 2010 2 654 521354 4817003 230 40
16:00:53 1/28/2014 1 28 2014 16 914 520055 4816999 233 40
2:02:20 4/3/2011 4 3 2011 2 665 523467 4817010 225 40
2:00:50 12/28/2012 12 28 2012 2 657 519791 4816998 234 29
18:00:59 3/21/2010 3 21 2010 18 639 521490 4817004 230 40
20:00:35 11/22/2011 11 22 2011 20 665 519987 4816999 234 29
18:00:54 2/14/2011 2 14 2011 18 641 520946 4817002 231 40
2:00:47 4/9/2010 4 9 2010 2 650 524478 4817014 98 40
0:00:54 12/17/2009 12 17 2009 0 639 524473 4817014 98 40
10:00:46 3/29/2010 3 29 2010 10 643 524228 4817013 127 40
14:00:48 12/18/2012 12 18 2012 14 670 524276 4817013 127 40
18:00:49 3/11/2011 3 11 2011 18 653 520373 4817001 233 40
22:00:47 4/2/2011 4 2 2011 22 669 523837 4817012 224 40
14:01:06 3/8/2011 3 8 2011 14 647 520371 4817001 233 40
4:00:42 1/9/2011 1 9 2011 4 657 520671 4817002 232 40
0:00:47 2/3/2009 2 3 2009 0 637 524465 4817015 98 40
18:01:03 2/16/2011 2 16 2011 18 638 521401 4817005 230 40
18:00:45 3/8/2011 3 8 2011 18 647 520369 4817001 233 40
2:00:54 3/1/2013 3 1 2013 2 657 520406 4817001 233 40
4:00:53 1/13/2013 1 13 2013 4 680 520555 4817002 232 40
0:00:49 2/20/2012 2 20 2012 0 665 520812 4817003 231 40
0:00:42 3/25/2009 3 25 2009 0 643 520844 4817003 231 40
18:00:54 3/20/2010 3 20 2010 18 643 521085 4817004 231 40
6:00:54 2/3/2014 2 3 2014 6 917 520291 4817001 233 40
6:00:47 4/14/2010 4 14 2010 6 654 521351 4817005 230 40
0:00:06 12/3/2010 12 3 2010 0 653 520794 4817003 232 40
8:00:42 1/6/2011 1 6 2011 8 654 520712 4817003 232 40
4:39:11 4/11/2013 4 11 2013 4 657 520301 4817002 233 40
0:00:24 4/14/2011 4 14 2011 0 668 523581 4817012 225 40
18:00:48 1/6/2011 1 6 2011 18 657 520686 4817003 232 40
22:00:54 3/1/2013 3 1 2013 22 679 520819 4817004 231 40
18:00:42 2/26/2011 2 26 2011 18 653 520458 4817003 232 40
22:00:48 4/13/2011 4 13 2011 22 668 523580 4817013 225 40
14:00:58 3/31/2013 3 31 2013 14 677 524048 4817015 127 40
22:00:53 4/2/2011 4 2 2011 22 665 523516 4817013 225 40
20:00:51 2/21/2013 2 21 2013 20 679 520558 4817003 232 40
18:00:56 1/4/2011 1 4 2011 18 653 520375 4817003 233 40
12:00:47 12/18/2012 12 18 2012 12 670 524278 4817016 127 40
18:00:53 12/17/2012 12 17 2012 18 665 524663 4817018 98 40
2:00:37 1/2/2009 1 2 2009 2 637 524436 4817017 98 40
10:00:53 1/18/2013 1 18 2013 10 658 519915 4817002 234 29
14:01:09 3/8/2011 3 8 2011 14 653 520370 4817004 233 40
18:00:53 3/26/2012 3 26 2012 18 679 521152 4817006 231 40
2:00:56 4/8/2011 4 8 2011 2 801 522948 4817012 226 40
18:00:53 1/31/2010 1 31 2010 18 641 521203 4817006 231 40
20:00:56 2/17/2014 2 17 2014 20 909 521054 4817006 231 40
22:00:49 4/28/2011 4 28 2011 22 667 524628 4817018 98 40
22:00:53 2/2/2009 2 2 2009 22 637 524408 4817017 127 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:53 1/30/2014 1 30 2014 18 914 520603 4817005 232 40
18:00:30 2/14/2011 2 14 2011 18 638 520606 4817005 232 40
18:00:53 1/3/2014 1 3 2014 18 908 523957 4817016 224 40
4:00:56 4/5/2011 4 5 2011 4 647 520829 4817006 231 40
0:00:54 3/2/2013 3 2 2013 0 679 520815 4817006 231 40
16:00:48 4/3/2010 4 3 2010 16 641 524223 4817017 127 40
16:01:11 2/12/2011 2 12 2011 16 654 520543 4817005 232 40
4:00:54 3/10/2010 3 10 2010 4 641 520940 4817006 231 40
12:02:17 11/12/2011 11 12 2011 12 650 521404 4817008 230 40
0:00:53 3/29/2011 3 29 2011 0 665 520828 4817006 231 40
22:00:54 12/22/2010 12 22 2010 22 647 522929 4817013 226 40
0:00:51 4/3/2011 4 3 2011 0 655 523492 4817015 225 40
22:00:44 4/4/2011 4 4 2011 22 658 524524 4817019 98 40
16:00:23 2/9/2011 2 9 2011 16 657 520606 4817006 232 40
2:00:47 4/6/2011 4 6 2011 2 650 522860 4817013 226 40
4:00:53 2/8/2014 2 8 2014 4 671 520739 4817006 232 40
18:01:01 3/28/2009 3 28 2009 18 647 521357 4817008 230 40
6:00:34 4/3/2011 4 3 2011 6 655 523477 4817016 225 40
2:00:49 2/3/2014 2 3 2014 2 917 520282 4817005 233 40
2:00:54 1/4/2011 1 4 2011 2 639 520389 4817006 233 40
22:00:54 3/28/2009 3 28 2009 22 646 520824 4817007 231 40
2:00:54 3/10/2010 3 10 2010 2 641 520934 4817008 231 40
12:02:53 4/16/2013 4 16 2013 12 671 522069 4817011 228 40
8:00:53 1/30/2014 1 30 2014 8 679 520511 4817006 232 40
4:00:55 1/4/2011 1 4 2011 4 639 520386 4817006 233 40
8:00:50 1/23/2010 1 23 2010 8 644 523664 4817017 224 40
4:00:24 4/20/2012 4 20 2012 4 670 524543 4817020 98 40
22:00:47 4/13/2010 4 13 2010 22 640 524422 4817020 98 40
8:00:54 4/13/2013 4 13 2013 8 679 521234 4817009 230 40
18:00:47 2/26/2011 2 26 2011 18 655 520366 4817006 233 40
6:00:55 3/17/2014 3 17 2014 6 914 521194 4817009 231 40
22:00:54 2/26/2011 2 26 2011 22 655 520406 4817007 233 40
16:01:11 12/31/2009 12 31 2009 16 647 521388 4817010 230 40
4:00:54 1/30/2014 1 30 2014 4 679 520504 4817007 232 40
22:00:53 1/14/2011 1 14 2011 22 641 520558 4817008 232 40
18:00:44 4/23/2011 4 23 2011 18 657 521523 4817011 230 40
18:00:53 2/8/2014 2 8 2014 18 917 520615 4817008 232 40
22:00:35 1/26/2012 1 26 2012 22 665 520683 4817008 232 40
8:00:55 3/26/2014 3 26 2014 8 916 523553 4817018 225 40
10:00:53 12/23/2012 12 23 2012 10 675 524113 4817020 127 40
22:00:54 2/5/2014 2 5 2014 22 679 520583 4817008 232 40
22:00:45 3/28/2011 3 28 2011 22 665 520831 4817009 231 40
20:01:10 2/5/2014 2 5 2014 20 679 520583 4817008 232 40
0:00:54 1/22/2011 1 22 2011 0 646 521024 4817010 231 40
2:00:26 3/18/2012 3 18 2012 2 658 521769 4817012 229 40
0:01:47 3/28/2014 3 28 2014 0 679 521211 4817011 230 40
4:00:54 3/27/2012 3 27 2012 4 675 520951 4817010 231 40
2:00:47 4/14/2011 4 14 2011 2 668 523588 4817019 225 40
18:00:41 2/19/2009 2 19 2009 18 634 520713 4817009 232 40
4:00:49 1/2/2009 1 2 2009 4 637 524453 4817022 98 40
4:00:54 4/11/2009 4 11 2009 4 633 523038 4817017 226 40
18:00:49 2/12/2011 2 12 2011 18 641 520996 4817011 231 40
6:00:53 3/28/2013 3 28 2013 6 658 522629 4817016 227 40
4:00:16 4/22/2011 4 22 2011 4 663 521204 4817012 231 40
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18:00:47 1/19/2011 1 19 2011 18 655 520557 4817010 232 40
2:00:49 1/30/2012 1 30 2012 2 641 520529 4817010 232 40
20:00:54 2/7/2014 2 7 2014 20 914 520668 4817010 232 40
12:01:48 4/7/2012 4 7 2012 12 665 521381 4817012 230 40
16:00:39 3/29/2010 3 29 2010 16 801 523660 4817020 224 40
22:00:54 12/31/2009 12 31 2009 22 647 521100 4817012 231 40
6:00:55 4/11/2009 4 11 2009 6 633 523036 4817018 226 40
12:12:41 1/26/2014 1 26 2014 12 657 520065 4817009 233 40
2:00:47 2/8/2014 2 8 2014 2 914 520664 4817011 232 40
6:00:56 4/19/2011 4 19 2011 6 650 523710 4817021 224 40
4:01:11 2/8/2014 2 8 2014 4 914 520662 4817011 232 40
2:00:48 3/16/2012 3 16 2012 2 663 520801 4817011 232 40
4:00:54 4/3/2011 4 3 2011 4 655 523482 4817020 225 40
2:00:54 4/3/2011 4 3 2011 2 655 523484 4817020 225 40
0:01:02 1/4/2011 1 4 2011 0 639 520388 4817010 233 40
6:00:53 12/3/2010 12 3 2010 6 653 521242 4817013 230 40
18:00:33 2/18/2014 2 18 2014 18 916 520810 4817012 231 40
8:00:50 1/2/2009 1 2 2009 8 637 524458 4817024 98 40
2:01:13 2/9/2014 2 9 2014 2 916 520886 4817012 231 40
4:00:42 12/27/2010 12 27 2010 4 657 520960 4817012 231 40
18:00:25 2/18/2014 2 18 2014 18 679 520869 4817012 231 40
0:00:53 2/6/2014 2 6 2014 0 679 520583 4817011 232 40
14:00:56 3/8/2011 3 8 2011 14 655 520369 4817011 233 40
4:00:33 2/3/2014 2 3 2014 4 917 520282 4817011 233 40
2:00:53 3/29/2014 3 29 2014 2 907 523520 4817021 225 40
18:00:53 1/7/2011 1 7 2011 18 655 520562 4817012 232 40
22:00:50 2/1/2009 2 1 2009 22 637 524424 4817025 98 40
22:00:48 1/1/2009 1 1 2009 22 632 524052 4817023 127 40
6:00:53 1/30/2014 1 30 2014 6 679 520506 4817012 232 40
4:00:46 2/9/2014 2 9 2014 4 679 520576 4817012 232 40
12:00:54 12/9/2010 12 9 2010 12 642 523887 4817023 224 40
4:01:22 3/17/2014 3 17 2014 4 914 521223 4817014 230 40
22:00:54 1/21/2011 1 21 2011 22 641 520864 4817013 231 40
16:00:47 1/12/2010 1 12 2010 16 646 520805 4817013 232 40
22:00:49 2/19/2014 2 19 2014 22 916 520653 4817013 232 40
18:00:39 11/23/2011 11 23 2011 18 655 519981 4817011 234 29
2:00:47 2/1/2010 2 1 2010 2 641 521218 4817015 230 40
2:00:50 4/22/2011 4 22 2011 2 663 521196 4817015 231 40
0:00:31 3/29/2014 3 29 2014 0 907 523516 4817022 225 40
22:00:31 2/7/2014 2 7 2014 22 914 520671 4817013 232 40
4:00:54 4/18/2011 4 18 2011 4 664 524381 4817026 127 40
0:00:47 2/2/2009 2 2 2009 0 637 524423 4817026 98 40
18:00:53 3/25/2011 3 25 2011 18 663 520929 4817014 231 40
6:00:20 1/2/2009 1 2 2009 6 637 524456 4817026 98 40
8:00:53 4/2/2012 4 2 2012 8 671 521712 4817017 229 40
20:00:54 1/26/2012 1 26 2012 20 665 520682 4817014 232 40
0:00:42 2/16/2014 2 16 2014 0 679 520824 4817014 231 40
8:00:46 2/2/2014 2 2 2014 8 909 520897 4817015 231 40
0:00:33 1/9/2011 1 9 2011 0 657 520658 4817014 232 40
2:01:16 2/8/2014 2 8 2014 2 671 520745 4817014 232 40
18:00:35 4/21/2011 4 21 2011 18 663 521117 4817016 231 40
0:01:13 2/8/2014 2 8 2014 0 914 520664 4817014 232 40
6:00:46 3/27/2012 3 27 2012 6 675 520955 4817015 231 40
10:00:44 12/13/2011 12 13 2011 10 659 524309 4817027 127 40
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12:00:55 1/16/2012 1 16 2012 12 663 523779 4817025 224 40
22:00:54 1/21/2011 1 21 2011 22 646 520871 4817015 231 40
8:00:54 1/13/2013 1 13 2013 8 680 520558 4817014 232 40
18:00:48 1/29/2014 1 29 2014 18 671 520753 4817015 232 40
22:00:56 2/15/2014 2 15 2014 22 679 520826 4817015 231 40
16:00:48 1/30/2011 1 30 2011 16 638 520602 4817015 232 40
4:00:42 4/27/2011 4 27 2011 4 664 523416 4817024 225 40
10:00:37 1/13/2010 1 13 2010 10 641 520707 4817015 232 40
0:00:31 2/20/2014 2 20 2014 0 916 520654 4817015 232 40
4:00:53 1/6/2011 1 6 2011 4 657 520696 4817015 232 40
2:00:16 1/6/2011 1 6 2011 2 657 520699 4817016 232 40
18:00:17 1/1/2009 1 1 2009 18 632 524046 4817027 127 40
18:00:47 4/8/2012 4 8 2012 18 665 521143 4817017 231 40
18:00:47 1/11/2011 1 11 2011 18 655 520726 4817016 232 40
18:00:53 2/2/2009 2 2 2009 18 637 524419 4817029 98 40
2:00:41 4/2/2010 4 2 2010 2 746 524422 4817029 98 40
20:01:23 2/15/2014 2 15 2014 20 679 520839 4817017 231 40
16:00:47 2/24/2012 2 24 2012 16 665 520640 4817016 232 40
4:00:47 11/30/2013 11 30 2013 4 914 519938 4817014 234 29
18:01:08 4/7/2012 4 7 2012 18 665 521248 4817018 230 40
20:00:35 4/6/2012 4 6 2012 20 658 522244 4817021 228 40
22:00:54 3/14/2009 3 14 2009 22 634 520540 4817016 232 40
8:02:17 4/27/2014 4 27 2014 8 908 523550 4817026 225 40
22:00:53 1/31/2010 1 31 2010 22 641 521204 4817018 231 40
18:00:55 1/8/2011 1 8 2011 18 654 520574 4817016 232 40
10:00:49 1/26/2014 1 26 2014 10 658 520159 4817015 233 40
20:00:53 3/3/2014 3 3 2014 20 917 521399 4817019 230 40
22:00:24 2/7/2014 2 7 2014 22 671 520751 4817017 232 40
22:00:23 1/4/2011 1 4 2011 22 653 520381 4817016 233 40
2:00:43 2/18/2009 2 18 2009 2 634 520825 4817018 231 40
2:00:55 3/30/2012 3 30 2012 2 666 524109 4817029 127 40
18:00:53 2/8/2014 2 8 2014 18 671 520775 4817018 232 40
10:01:07 1/25/2012 1 25 2012 10 665 520708 4817018 232 40
22:00:42 3/31/2011 3 31 2011 22 658 520816 4817018 231 40
18:00:20 1/26/2012 1 26 2012 18 665 520673 4817018 232 40
4:00:55 2/18/2009 2 18 2009 4 634 520825 4817019 231 40
2:00:41 4/1/2011 4 1 2011 2 658 520812 4817019 231 40
2:00:27 1/27/2009 1 27 2009 2 632 520693 4817018 232 40
18:00:54 1/4/2011 1 4 2011 18 653 520380 4817017 233 40
20:00:57 2/7/2014 2 7 2014 20 671 520751 4817019 232 40
2:00:56 1/17/2011 1 17 2011 2 639 523102 4817027 226 40
22:00:56 2/12/2011 2 12 2011 22 641 520992 4817020 231 40
18:00:20 1/6/2011 1 6 2011 18 657 520673 4817019 232 40
0:01:52 3/4/2014 3 4 2014 0 917 521392 4817021 230 40
6:00:53 3/28/2010 3 28 2010 6 643 523100 4817027 226 40
18:00:48 4/6/2012 4 6 2012 18 671 522057 4817023 228 40
6:01:05 4/18/2011 4 18 2011 6 664 524376 4817032 127 40
18:00:53 3/28/2008 3 28 2008 18 635 521002 4817020 231 40
10:00:54 1/26/2009 1 26 2009 10 632 520692 4817020 232 40
18:00:48 3/21/2010 3 21 2010 18 657 521683 4817023 229 40
4:00:53 3/27/2010 3 27 2010 4 652 523361 4817029 225 40
8:00:47 12/3/2010 12 3 2010 8 655 524413 4817033 127 40
0:00:56 1/9/2011 1 9 2011 0 654 520574 4817020 232 40
16:00:47 2/24/2012 2 24 2012 16 658 520814 4817021 231 40
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0:00:48 1/27/2009 1 27 2009 0 632 520689 4817021 232 40
2:00:53 2/6/2014 2 6 2014 2 679 520587 4817020 232 40
4:00:23 3/28/2013 3 28 2013 4 658 522632 4817027 227 40
6:00:53 4/13/2013 4 13 2013 6 679 521346 4817023 230 40
18:01:24 3/3/2013 3 3 2013 18 677 520913 4817022 231 40
2:00:42 4/20/2013 4 20 2013 2 658 523975 4817032 224 40
10:00:42 1/18/2010 1 18 2010 10 647 519953 4817019 234 29
16:00:44 2/19/2009 2 19 2009 16 634 520812 4817022 231 40
6:00:35 2/7/2014 2 7 2014 6 671 520731 4817021 232 40
4:00:54 2/7/2014 2 7 2014 4 671 520723 4817022 232 40
6:00:53 12/27/2010 12 27 2010 6 657 520960 4817022 231 40
8:00:53 4/9/2013 4 9 2013 8 671 523110 4817030 226 40
18:00:53 4/9/2009 4 9 2009 18 647 522110 4817027 228 40
6:00:48 4/14/2011 4 14 2011 6 655 523643 4817032 224 40
18:00:50 4/18/2011 4 18 2011 18 663 523443 4817031 225 40
18:00:55 2/13/2011 2 13 2011 18 650 521063 4817023 231 40
14:00:54 1/3/2014 1 3 2014 14 914 519978 4817020 234 29
2:00:25 4/6/2011 4 6 2011 2 659 522961 4817030 226 40
18:00:44 1/12/2013 1 12 2013 18 671 520715 4817023 232 40
0:00:56 3/17/2011 3 17 2011 0 655 520953 4817024 231 40
18:00:53 2/6/2011 2 6 2011 18 646 520559 4817023 232 40
4:00:47 1/12/2013 1 12 2013 4 671 520700 4817023 232 40
18:00:58 3/16/2013 3 16 2013 18 679 521977 4817027 229 40
6:01:24 12/8/2012 12 8 2012 6 675 524728 4817037 98 40
4:00:43 2/3/2009 2 3 2009 4 637 524527 4817036 98 40
18:00:55 2/26/2011 2 26 2011 18 639 520507 4817023 232 40
22:00:35 1/8/2011 1 8 2011 22 654 520575 4817023 232 40
22:00:48 4/21/2011 4 21 2011 22 663 521183 4817025 231 40
18:00:41 1/14/2011 1 14 2011 18 650 520895 4817024 231 40
18:00:41 2/12/2011 2 12 2011 18 641 520991 4817025 231 40
2:00:56 3/29/2010 3 29 2010 2 652 524642 4817037 98 40
20:01:12 2/8/2014 2 8 2014 20 679 520575 4817024 232 40
22:00:47 3/3/2014 3 3 2014 22 917 521393 4817027 230 40
12:00:53 11/17/2010 11 17 2010 12 650 521323 4817027 230 40
0:00:41 3/29/2014 3 29 2014 0 908 523416 4817034 225 40
6:00:51 4/22/2011 4 22 2011 6 658 523342 4817033 225 40
16:00:54 2/25/2011 2 25 2011 16 801 520973 4817026 231 40
12:00:55 1/8/2013 1 8 2013 12 680 520821 4817026 231 40
18:00:25 3/5/2011 3 5 2011 18 657 520444 4817024 232 40
0:00:35 2/9/2014 2 9 2014 0 916 520847 4817026 231 40
18:00:54 1/26/2009 1 26 2009 18 632 520689 4817025 232 40
10:01:24 1/8/2013 1 8 2013 10 680 520822 4817026 231 40
4:00:56 4/24/2014 4 24 2014 4 917 523846 4817036 224 40
18:00:31 4/13/2013 4 13 2013 18 658 521164 4817027 231 40
8:00:53 12/17/2012 12 17 2012 8 680 524411 4817038 127 40
20:00:54 2/17/2014 2 17 2014 20 916 520814 4817026 231 40
10:00:46 1/2/2011 1 2 2011 10 654 520357 4817025 233 40
0:00:47 4/22/2011 4 22 2011 0 663 521202 4817027 231 40
4:00:55 12/8/2012 12 8 2012 4 670 524746 4817040 98 40
12:00:44 1/14/2013 1 14 2013 12 658 520354 4817025 233 40
6:00:48 3/27/2010 3 27 2010 6 652 523359 4817035 225 40
12:00:53 4/28/2010 4 28 2010 12 640 523490 4817035 225 40
14:00:56 1/23/2010 1 23 2010 14 643 523478 4817036 225 40
8:00:47 12/21/2009 12 21 2009 8 646 524030 4817037 127 40
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22:00:42 3/3/2013 3 3 2013 22 658 520820 4817027 231 40
22:00:44 3/30/2012 3 30 2012 22 679 523547 4817036 225 40
22:00:48 1/12/2013 1 12 2013 22 671 520692 4817027 232 40
18:00:56 2/6/2014 2 6 2014 18 671 520697 4817027 232 40
22:00:21 3/5/2011 3 5 2011 22 657 520444 4817026 232 40
0:00:53 4/5/2014 4 5 2014 0 908 524303 4817039 127 40
2:00:44 4/7/2011 4 7 2011 2 801 523877 4817037 224 40
0:00:45 4/6/2011 4 6 2011 0 650 522916 4817034 226 40
6:00:30 4/8/2011 4 8 2011 6 662 522857 4817034 226 40
0:01:23 3/31/2012 3 31 2012 0 679 523547 4817037 225 40
18:00:12 2/20/2011 2 20 2011 18 655 520829 4817028 231 40
4:00:54 2/6/2014 2 6 2014 4 679 520590 4817027 232 40
0:01:06 4/7/2011 4 7 2011 0 801 523878 4817038 224 40
18:00:49 2/15/2013 2 15 2013 18 665 521041 4817028 231 40
8:00:42 1/6/2011 1 6 2011 8 657 520694 4817027 232 40
22:00:56 1/14/2011 1 14 2011 22 650 520895 4817028 231 40
6:00:24 4/20/2013 4 20 2013 6 658 523967 4817038 224 40
18:57:41 2/8/2014 2 8 2014 18 657 520560 4817027 232 40
12:00:42 1/18/2010 1 18 2010 12 647 519999 4817026 234 29
18:00:07 2/26/2011 2 26 2011 18 653 520440 4817027 232 40
10:00:42 1/14/2013 1 14 2013 10 658 520354 4817027 233 40
16:00:53 1/24/2011 1 24 2011 16 654 520556 4817028 232 40
18:00:54 1/26/2009 1 26 2009 18 632 520691 4817028 232 40
10:00:54 1/8/2009 1 8 2009 10 633 523794 4817038 224 40
4:00:42 4/20/2013 4 20 2013 4 658 523970 4817039 224 40
22:01:47 12/31/2009 12 31 2009 22 640 521127 4817030 231 40
20:00:24 2/16/2014 2 16 2014 20 679 520636 4817028 232 40
6:00:57 1/29/2014 1 29 2014 6 914 520177 4817027 233 40
4:00:56 4/14/2011 4 14 2011 4 655 523633 4817038 224 40
18:00:50 1/8/2011 1 8 2011 18 657 520570 4817029 232 40
22:00:48 2/16/2014 2 16 2014 22 679 520641 4817029 232 40
0:00:41 3/29/2010 3 29 2010 0 801 522867 4817036 226 40
4:00:42 4/7/2011 4 7 2011 4 801 523869 4817040 224 40
10:01:23 1/29/2012 1 29 2012 10 641 520524 4817029 232 40
0:00:36 3/6/2014 3 6 2014 0 679 520812 4817030 231 40
6:00:53 4/24/2014 4 24 2014 6 917 523850 4817040 224 40
0:00:54 4/26/2011 4 26 2011 0 669 524209 4817041 127 40
0:00:47 4/1/2011 4 1 2011 0 658 520819 4817030 231 40
0:00:36 2/27/2011 2 27 2011 0 653 520432 4817029 232 40
0:58:26 2/9/2014 2 9 2014 0 657 520576 4817029 232 40
6:00:56 1/6/2011 1 6 2011 6 657 520687 4817030 232 40
22:00:27 4/1/2010 4 1 2010 22 639 524530 4817043 98 40
6:00:42 4/8/2011 4 8 2011 6 659 522851 4817037 226 40
22:00:50 2/26/2011 2 26 2011 22 653 520431 4817029 232 40
4:00:56 4/5/2011 4 5 2011 4 641 520815 4817030 231 40
4:00:53 3/14/2012 3 14 2012 4 665 520925 4817031 231 40
8:01:24 3/24/2014 3 24 2014 8 909 523263 4817039 225 40
22:00:42 2/8/2014 2 8 2014 22 679 520582 4817030 232 40
4:00:47 4/14/2011 4 14 2011 4 664 523178 4817038 226 40
22:00:48 1/11/2013 1 11 2013 22 671 520697 4817030 232 40
2:00:23 3/29/2014 3 29 2014 2 918 524524 4817043 98 40
22:00:54 4/4/2011 4 4 2011 22 663 524529 4817043 98 40
2:00:48 4/14/2011 4 14 2011 2 664 523170 4817039 226 40
0:00:21 3/4/2013 3 4 2013 0 658 520798 4817031 232 40
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0:00:30 1/13/2013 1 13 2013 0 671 520685 4817031 232 40
0:00:48 4/14/2011 4 14 2011 0 664 523169 4817039 226 40
2:00:55 2/19/2014 2 19 2014 2 679 520810 4817031 231 40
18:00:33 1/10/2014 1 10 2014 18 914 520832 4817032 231 40
2:01:48 5/7/2010 5 7 2010 2 640 522463 4817037 227 40
22:00:41 4/13/2011 4 13 2011 22 664 523175 4817039 226 40
4:01:12 1/29/2014 1 29 2014 4 914 520181 4817030 233 40
20:00:41 3/3/2013 3 3 2013 20 658 520824 4817032 231 40
6:00:55 4/7/2011 4 7 2011 6 801 523879 4817042 224 40
22:00:53 1/1/2009 1 1 2009 22 637 524385 4817044 127 40
0:00:55 2/3/2014 2 3 2014 0 917 520255 4817030 233 40
0:00:54 2/17/2014 2 17 2014 0 679 520639 4817031 232 40
22:00:56 12/24/2012 12 24 2012 22 665 520809 4817032 232 40
0:00:55 4/8/2013 4 8 2013 0 677 524417 4817044 127 40
8:00:54 3/28/2010 3 28 2010 8 656 523078 4817039 226 40
0:00:55 1/1/2010 1 1 2010 0 640 521129 4817033 231 40
22:00:54 4/2/2011 4 2 2011 22 655 523650 4817042 224 40
18:00:42 4/5/2011 4 5 2011 18 669 523834 4817042 224 40
18:00:56 3/25/2011 3 25 2011 18 666 520936 4817033 231 40
12:00:54 1/3/2014 1 3 2014 12 914 519965 4817030 234 29
18:00:53 1/29/2012 1 29 2012 18 641 520552 4817032 232 40
6:01:54 12/30/2013 12 30 2013 6 679 520818 4817032 231 40
18:00:47 1/19/2011 1 19 2011 18 654 520614 4817032 232 40
12:00:48 1/8/2009 1 8 2009 12 633 523800 4817043 224 40
22:00:44 2/3/2014 2 3 2014 22 909 520543 4817032 232 40
12:00:48 1/8/2013 1 8 2013 12 679 520817 4817033 231 40
8:00:16 3/1/2011 3 1 2011 8 639 520845 4817033 231 40
18:00:35 12/31/2009 12 31 2009 18 640 521120 4817034 231 40
16:01:18 2/25/2014 2 25 2014 16 909 520801 4817033 232 40
22:00:56 4/13/2011 4 13 2011 22 666 523539 4817042 225 40
22:00:44 1/26/2009 1 26 2009 22 632 520691 4817033 232 40
0:00:56 3/27/2010 3 27 2010 0 643 523034 4817041 226 40
6:00:49 1/12/2013 1 12 2013 6 671 520699 4817034 232 40
18:01:53 12/26/2011 12 26 2011 18 641 520812 4817034 231 40
8:00:23 1/12/2013 1 12 2013 8 671 520699 4817034 232 40
4:00:41 4/8/2011 4 8 2011 4 659 522846 4817041 226 40
18:00:53 1/19/2011 1 19 2011 18 654 520551 4817034 232 40
4:00:53 4/8/2011 4 8 2011 4 662 522858 4817041 226 40
18:00:54 2/17/2011 2 17 2011 18 650 521045 4817035 231 40
22:00:56 4/1/2012 4 1 2012 22 675 523727 4817044 224 40
14:00:56 1/2/2011 1 2 2011 14 654 520351 4817034 233 40
22:00:54 3/5/2014 3 5 2014 22 679 520811 4817035 231 40
4:00:54 3/28/2010 3 28 2010 4 652 522850 4817042 226 40
20:00:41 2/3/2014 2 3 2014 20 909 520541 4817035 232 40
22:00:54 1/8/2011 1 8 2011 22 657 520572 4817035 232 40
0:00:41 3/12/2010 3 12 2010 0 639 520787 4817035 232 40
16:00:53 3/31/2010 3 31 2010 16 655 523468 4817044 225 40
0:00:44 4/2/2012 4 2 2012 0 675 523729 4817045 224 40
16:00:23 1/2/2011 1 2 2011 16 654 520350 4817034 233 40
12:00:53 1/8/2013 1 8 2013 12 658 520886 4817036 231 40
16:00:35 1/26/2009 1 26 2009 16 632 520689 4817035 232 40
4:01:09 4/13/2013 4 13 2013 4 679 521332 4817038 230 40
18:00:54 3/19/2008 3 19 2008 18 636 521011 4817037 231 40
22:00:53 3/31/2008 3 31 2008 22 636 520481 4817035 232 40
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6:00:53 3/28/2010 3 28 2010 6 652 522851 4817043 226 40
22:00:35 4/25/2011 4 25 2011 22 669 524210 4817047 127 40
18:00:39 3/31/2013 3 31 2013 18 679 523914 4817047 224 40
18:00:54 3/31/2008 3 31 2008 18 636 520479 4817035 232 40
6:00:15 2/3/2009 2 3 2009 6 637 524527 4817049 98 40
18:00:51 1/30/2012 1 30 2012 18 641 520535 4817035 232 40
12:00:40 1/26/2009 1 26 2009 12 632 520684 4817036 232 40
2:00:41 3/29/2008 3 29 2008 2 635 520960 4817037 231 40
18:00:42 3/16/2013 3 16 2013 18 677 521620 4817039 229 40
2:00:53 4/14/2011 4 14 2011 2 666 523540 4817046 225 40
0:00:33 1/12/2013 1 12 2013 0 671 520698 4817036 232 40
2:00:49 1/26/2009 1 26 2009 2 632 520673 4817036 232 40
18:00:49 11/23/2011 11 23 2011 18 665 520033 4817035 233 40
0:00:23 4/14/2011 4 14 2011 0 666 523536 4817046 225 40
0:00:42 4/2/2010 4 2 2010 0 639 524547 4817050 98 40
0:00:39 3/12/2010 3 12 2010 0 641 520736 4817037 232 40
2:00:33 3/28/2010 3 28 2010 2 652 522849 4817044 226 40
20:00:19 12/31/2013 12 31 2013 20 911 524508 4817050 98 40
18:02:22 1/1/2009 1 1 2009 18 637 524389 4817049 127 40
4:00:34 4/19/2011 4 19 2011 4 650 523805 4817047 224 40
10:00:53 1/8/2013 1 8 2013 10 679 520818 4817037 231 40
6:00:54 1/1/2014 1 1 2014 6 907 520934 4817038 231 40
4:00:42 4/14/2011 4 14 2011 4 666 523546 4817046 225 40
0:00:47 2/19/2014 2 19 2014 0 679 520806 4817038 232 40
18:10:23 11/26/2013 11 26 2013 18 657 519853 4817035 234 29
7:24:14 12/16/2012 12 16 2012 7 641 524494 4817050 98 40
4:00:53 4/6/2011 4 6 2011 4 650 522959 4817045 226 40
2:00:53 1/12/2013 1 12 2013 2 671 520700 4817038 232 40
6:00:54 3/28/2010 3 28 2010 6 641 523102 4817046 226 40
16:00:46 1/6/2011 1 6 2011 16 654 520515 4817037 232 40
8:00:53 1/1/2014 1 1 2014 8 907 520936 4817039 231 40
0:00:26 4/6/2011 4 6 2011 0 659 523009 4817045 226 40
18:00:57 4/1/2010 4 1 2010 18 639 524524 4817051 98 40
8:00:23 4/1/2012 4 1 2012 8 658 520479 4817037 232 40
2:00:56 3/6/2014 3 6 2014 2 679 520813 4817039 231 40
22:00:53 3/25/2011 3 25 2011 22 654 520788 4817039 232 40
18:01:17 2/8/2014 2 8 2014 18 916 520631 4817038 232 40
18:00:41 4/8/2010 4 8 2010 18 801 521493 4817041 230 40
4:00:54 12/3/2010 12 3 2010 4 653 521113 4817040 231 40
8:00:43 1/14/2013 1 14 2013 8 658 520352 4817038 233 40
20:00:54 12/22/2013 12 22 2013 20 908 520845 4817039 231 40
18:00:21 1/4/2010 1 4 2010 18 647 520834 4817039 231 40
8:01:40 12/17/2009 12 17 2009 8 640 524474 4817051 98 40
2:00:54 4/13/2013 4 13 2013 2 679 521353 4817041 230 40
6:00:54 4/14/2011 4 14 2011 6 664 523171 4817047 226 40
6:01:08 4/6/2011 4 6 2011 6 650 522956 4817046 226 40
18:00:42 1/11/2013 1 11 2013 18 671 520697 4817039 232 40
2:00:56 2/27/2011 2 27 2011 2 653 520420 4817038 232 40
12:00:41 1/2/2011 1 2 2011 12 654 520368 4817038 233 40
4:00:26 4/5/2011 4 5 2011 4 661 523467 4817049 225 40
0:00:42 4/3/2011 4 3 2011 0 658 524516 4817052 98 40
0:00:48 2/4/2013 2 4 2013 0 677 520358 4817039 233 40
2:00:41 1/29/2014 1 29 2014 2 914 520179 4817038 233 40
22:00:21 12/5/2012 12 5 2012 22 670 524753 4817054 98 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:41 4/4/2009 4 4 2009 4 639 522478 4817046 227 40
0:00:44 4/26/2011 4 26 2011 0 658 524123 4817052 127 40
18:00:29 1/12/2013 1 12 2013 18 671 520690 4817040 232 40
2:00:42 1/14/2013 1 14 2013 2 658 520338 4817039 233 40
22:00:48 3/30/2012 3 30 2012 22 676 523358 4817049 225 40
22:00:53 3/26/2010 3 26 2010 22 650 524553 4817053 98 40
18:00:56 12/2/2010 12 2 2010 18 646 519964 4817038 234 29
2:00:48 4/18/2011 4 18 2011 2 662 523780 4817051 224 40
14:00:43 1/26/2009 1 26 2009 14 632 520678 4817041 232 40
6:00:20 4/5/2011 4 5 2011 6 661 523472 4817050 225 40
4:00:23 1/26/2009 1 26 2009 4 632 520673 4817041 232 40
18:00:41 11/24/2009 11 24 2009 18 642 524209 4817053 127 40
8:00:48 1/29/2014 1 29 2014 8 914 520174 4817039 233 40
0:01:11 3/6/2011 3 6 2011 0 657 520460 4817040 232 40
16:00:23 1/6/2011 1 6 2011 16 650 520518 4817041 232 40
22:00:53 3/29/2012 3 29 2012 22 663 523482 4817051 225 40
4:01:11 3/28/2010 3 28 2010 4 641 523106 4817050 226 40
2:00:24 3/27/2014 3 27 2014 2 679 521151 4817043 231 40
0:00:20 2/13/2011 2 13 2011 0 641 520984 4817043 231 40
2:00:47 3/2/2012 3 2 2012 2 665 520745 4817042 232 40
22:00:55 2/3/2013 2 3 2013 22 677 520370 4817041 233 40
18:00:54 12/2/2010 12 2 2010 18 646 519938 4817040 234 29
8:00:42 1/25/2013 1 25 2013 8 679 520906 4817043 231 40
2:00:40 1/2/2011 1 2 2011 2 654 520387 4817041 233 40
0:00:42 2/9/2014 2 9 2014 0 679 520540 4817042 232 40
22:00:26 4/2/2011 4 2 2011 22 658 524518 4817055 98 40
0:00:52 4/5/2011 4 5 2011 0 667 523648 4817052 224 40
18:00:53 3/30/2012 3 30 2012 18 641 522902 4817050 226 40
6:00:23 1/27/2009 1 27 2009 6 632 520699 4817043 232 40
22:00:54 4/1/2010 4 1 2010 22 638 524610 4817056 98 40
6:00:56 4/14/2011 4 14 2011 6 666 523539 4817052 225 40
2:00:48 4/5/2011 4 5 2011 2 667 523642 4817053 224 40
0:00:45 1/2/2011 1 2 2011 0 654 520389 4817042 233 40
4:00:54 2/9/2014 2 9 2014 4 909 521071 4817044 231 40
2:00:18 2/3/2009 2 3 2009 2 637 524511 4817056 98 40
2:00:57 1/22/2011 1 22 2011 2 646 521050 4817044 231 40
4:00:54 3/27/2014 3 27 2014 4 679 521160 4817045 231 40
6:00:48 4/14/2010 4 14 2010 6 652 521421 4817046 230 40
14:00:47 1/8/2013 1 8 2013 14 658 520880 4817044 231 40
18:00:49 3/6/2012 3 6 2012 18 665 520781 4817044 232 40
22:00:53 2/14/2012 2 14 2012 22 658 520443 4817043 232 40
12:00:50 3/31/2013 3 31 2013 12 677 523831 4817054 224 40
2:00:47 4/18/2012 4 18 2012 2 677 524238 4817055 127 40
14:00:56 1/8/2013 1 8 2013 14 680 520819 4817044 231 40
18:00:46 3/31/2013 3 31 2013 18 677 524103 4817055 127 40
0:00:14 4/1/2008 4 1 2008 0 636 520465 4817043 232 40
10:00:27 3/24/2014 3 24 2014 10 909 523789 4817054 224 40
6:00:44 1/14/2013 1 14 2013 6 658 520352 4817043 233 40
18:00:14 3/28/2011 3 28 2011 18 664 521091 4817045 231 40
22:00:42 1/20/2011 1 20 2011 22 641 521039 4817045 231 40
14:00:26 2/9/2014 2 9 2014 14 916 520830 4817045 231 40
8:00:55 1/2/2011 1 2 2011 8 654 520385 4817044 233 40
6:00:42 1/2/2011 1 2 2011 6 654 520385 4817044 233 40
16:01:23 2/20/2011 2 20 2011 16 650 521173 4817046 231 40
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22:00:23 1/1/2011 1 1 2011 22 654 520388 4817044 233 40
16:00:53 12/9/2010 12 9 2010 16 642 523872 4817055 224 40
16:00:55 3/29/2010 3 29 2010 16 643 523351 4817053 225 40
0:00:43 3/30/2008 3 30 2008 0 636 520431 4817044 232 40
18:00:49 2/9/2012 2 9 2012 18 658 520902 4817045 231 40
2:00:48 4/5/2011 4 5 2011 2 661 523467 4817054 225 40
12:00:42 1/23/2010 1 23 2010 12 643 523434 4817054 225 40
4:00:43 1/27/2009 1 27 2009 4 632 520700 4817045 232 40
0:00:57 4/27/2011 4 27 2011 0 664 523486 4817054 225 40
4:00:44 1/2/2011 1 2 2011 4 654 520385 4817044 233 40
12:00:55 12/27/2010 12 27 2010 12 650 523865 4817056 224 40
18:00:56 1/27/2014 1 27 2014 18 909 520978 4817046 231 40
0:00:54 4/18/2011 4 18 2011 0 662 523795 4817056 224 40
4:00:42 4/14/2010 4 14 2010 4 652 521418 4817048 230 40
22:00:53 4/7/2013 4 7 2013 22 677 524412 4817058 127 40
0:02:18 4/2/2010 4 2 2010 0 638 524608 4817059 98 40
22:00:21 3/29/2008 3 29 2008 22 636 520427 4817045 232 40
18:00:48 3/25/2011 3 25 2011 18 654 520788 4817046 232 40
22:00:48 3/13/2012 3 13 2012 22 665 521051 4817047 231 40
2:01:04 1/2/2010 1 2 2010 2 646 521902 4817050 229 40
22:00:47 4/4/2011 4 4 2011 22 666 524388 4817059 127 40
18:01:18 1/18/2011 1 18 2011 18 657 521042 4817048 231 40
2:00:55 2/13/2011 2 13 2011 2 641 520990 4817048 231 40
22:00:21 2/19/2012 2 19 2012 22 658 520431 4817046 232 40
4:01:47 3/26/2010 3 26 2010 4 640 524609 4817060 98 40
22:00:48 4/5/2011 4 5 2011 22 654 522920 4817054 226 40
16:00:21 1/30/2011 1 30 2011 16 654 520534 4817047 232 40
22:01:18 3/30/2012 3 30 2012 22 663 523834 4817058 224 40
18:01:06 1/20/2011 1 20 2011 18 641 521042 4817048 231 40
16:00:42 1/23/2010 1 23 2010 16 643 523622 4817057 224 40
22:00:42 1/13/2013 1 13 2013 22 658 520355 4817047 233 40
16:00:41 3/5/2011 3 5 2011 16 655 520971 4817049 231 40
8:00:47 1/27/2009 1 27 2009 8 632 520697 4817048 232 40
0:00:53 4/2/2012 4 2 2012 0 680 523614 4817058 225 40
4:00:50 2/1/2009 2 1 2009 4 637 524434 4817061 98 40
0:00:55 1/11/2009 1 11 2009 0 637 522505 4817054 227 40
0:00:42 2/4/2012 2 4 2012 0 658 520349 4817048 233 40
22:00:53 3/25/2011 3 25 2011 22 655 520747 4817049 232 40
22:00:53 1/31/2009 1 31 2009 22 637 524434 4817062 98 40
2:00:54 12/3/2010 12 3 2010 2 653 521106 4817050 231 40
14:00:31 3/31/2013 3 31 2013 14 658 523745 4817059 224 40
0:00:37 1/14/2013 1 14 2013 0 658 520358 4817048 233 40
16:00:26 1/8/2013 1 8 2013 16 658 520880 4817050 231 40
4:00:53 4/9/2009 4 9 2009 4 638 523378 4817058 225 40
2:00:53 3/26/2013 3 26 2013 2 657 519827 4817047 234 29
22:00:51 4/13/2010 4 13 2010 22 654 521386 4817052 230 40
22:00:26 4/17/2011 4 17 2011 22 664 524412 4817062 127 40
18:00:53 1/6/2011 1 6 2011 18 639 520528 4817049 232 40
2:00:54 4/8/2011 4 8 2011 2 650 523032 4817058 226 40
18:01:11 2/7/2014 2 7 2014 18 679 520547 4817049 232 40
0:00:54 1/22/2011 1 22 2011 0 655 521053 4817051 231 40
0:00:41 4/1/2011 4 1 2011 0 660 520881 4817051 231 40
18:00:47 3/20/2010 3 20 2010 18 646 521007 4817051 231 40
16:01:12 3/5/2011 3 5 2011 16 647 520862 4817051 231 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:30 3/22/2010 3 22 2010 2 642 523864 4817061 224 40
22:00:52 4/1/2012 4 1 2012 22 680 523615 4817060 224 40
22:00:35 3/26/2010 3 26 2010 22 801 524537 4817064 98 40
6:00:52 1/26/2009 1 26 2009 6 632 520675 4817051 232 40
4:00:54 3/15/2012 3 15 2012 4 666 523614 4817061 224 40
6:00:54 3/26/2010 3 26 2010 6 640 524606 4817064 98 40
2:00:47 3/26/2010 3 26 2010 2 640 524609 4817064 98 40
22:00:54 3/28/2010 3 28 2010 22 650 524564 4817064 98 40
4:00:43 4/7/2011 4 7 2011 4 665 523954 4817062 224 40
22:00:54 1/21/2011 1 21 2011 22 655 521052 4817052 231 40
8:00:54 1/26/2009 1 26 2009 8 632 520677 4817051 232 40
4:00:42 1/14/2013 1 14 2013 4 658 520339 4817050 233 40
22:00:48 3/25/2010 3 25 2010 22 801 523609 4817061 225 40
0:00:48 3/26/2010 3 26 2010 0 801 523605 4817061 225 40
0:00:48 4/7/2011 4 7 2011 0 665 523951 4817063 224 40
2:00:33 3/22/2010 3 22 2010 2 746 523838 4817062 224 40
2:00:26 4/7/2011 4 7 2011 2 665 523954 4817063 224 40
8:00:54 1/31/2012 1 31 2012 8 663 521072 4817053 231 40
6:00:27 4/7/2011 4 7 2011 6 665 523955 4817063 224 40
6:01:12 4/9/2009 4 9 2009 6 638 523378 4817061 225 40
2:00:48 1/31/2012 1 31 2012 2 641 520548 4817052 232 40
22:00:47 2/16/2014 2 16 2014 22 914 520796 4817053 232 40
20:00:42 1/13/2013 1 13 2013 20 658 520331 4817052 233 40
0:01:24 3/31/2012 3 31 2012 0 676 523356 4817062 225 40
2:00:47 4/18/2011 4 18 2011 2 664 524408 4817066 127 40
0:00:53 4/14/2010 4 14 2010 0 654 521384 4817055 230 40
0:01:12 3/20/2014 3 20 2014 0 908 524251 4817065 127 40
22:00:53 4/13/2011 4 13 2011 22 665 523282 4817062 225 40
4:00:47 4/21/2008 4 21 2008 4 631 523624 4817063 224 40
16:00:44 3/31/2013 3 31 2013 16 658 523741 4817064 224 40
0:00:23 4/18/2011 4 18 2011 0 664 524413 4817066 127 40
14:00:23 4/1/2012 4 1 2012 14 658 521139 4817055 231 40
22:00:45 2/17/2014 2 17 2014 22 916 520826 4817055 231 40
6:00:54 4/21/2008 4 21 2008 6 631 523624 4817064 224 40
20:01:07 2/14/2012 2 14 2012 20 658 520471 4817054 232 40
2:00:42 2/4/2012 2 4 2012 2 658 520341 4817053 233 40
18:00:53 4/5/2011 4 5 2011 18 655 524384 4817067 127 40
18:00:54 12/29/2010 12 29 2010 18 647 521209 4817056 230 40
8:00:57 1/9/2013 1 9 2013 8 679 520687 4817055 232 40
2:00:52 4/21/2008 4 21 2008 2 631 523647 4817064 224 40
2:00:26 4/7/2011 4 7 2011 2 650 524283 4817067 127 40
0:00:30 4/7/2011 4 7 2011 0 658 524304 4817067 127 40
0:00:56 1/9/2013 1 9 2013 0 679 520681 4817055 232 40
20:00:42 11/23/2011 11 23 2011 20 665 520033 4817053 233 40
0:00:56 4/7/2011 4 7 2011 0 650 524287 4817067 127 40
16:00:53 2/23/2013 2 23 2013 16 679 520946 4817056 231 40
18:00:56 3/8/2011 3 8 2011 18 655 520657 4817055 232 40
22:00:47 4/18/2011 4 18 2011 22 658 524152 4817066 127 40
6:01:11 1/9/2013 1 9 2013 6 679 520688 4817055 232 40
18:00:38 1/11/2011 1 11 2011 18 655 520734 4817055 232 40
16:00:42 1/14/2013 1 14 2013 16 658 520353 4817054 233 40
6:01:08 4/22/2011 4 22 2011 6 654 523877 4817066 224 40
0:00:53 4/19/2011 4 19 2011 0 668 524654 4817069 98 40
16:00:44 2/20/2009 2 20 2009 16 633 521057 4817057 231 40
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8:00:44 3/29/2010 3 29 2010 8 650 524218 4817068 127 40
18:00:46 3/25/2011 3 25 2011 18 655 520760 4817056 232 40
2:01:11 4/5/2011 4 5 2011 2 641 520825 4817057 231 40
0:00:38 2/15/2012 2 15 2012 0 658 520436 4817055 232 40
4:00:54 2/15/2012 2 15 2012 4 658 520434 4817055 232 40
22:00:56 3/20/2010 3 20 2010 22 646 520992 4817057 231 40
6:00:16 4/3/2011 4 3 2011 6 667 523540 4817066 225 40
10:00:55 4/16/2013 4 16 2013 10 671 522099 4817061 228 40
6:00:54 12/3/2010 12 3 2010 6 639 519995 4817055 234 29
18:00:54 1/1/2009 1 1 2009 18 637 524356 4817069 127 40
18:00:53 4/1/2012 4 1 2012 18 673 522785 4817063 227 40
22:00:43 3/31/2011 3 31 2011 22 660 520878 4817057 231 40
4:00:23 4/7/2011 4 7 2011 4 650 524284 4817069 127 40
18:00:55 2/1/2009 2 1 2009 18 637 524411 4817070 127 40
22:00:43 2/3/2012 2 3 2012 22 658 520343 4817057 233 40
18:00:25 4/25/2009 4 25 2009 18 634 521167 4817059 231 40
18:00:36 3/6/2011 3 6 2011 18 641 520602 4817057 232 40
14:00:42 1/14/2013 1 14 2013 14 658 520355 4817057 233 40
0:00:53 1/18/2011 1 18 2011 0 639 521700 4817061 229 40
0:00:47 4/14/2011 4 14 2011 0 665 523282 4817067 225 40
2:00:49 4/14/2011 4 14 2011 2 665 523269 4817067 225 40
16:01:23 2/3/2014 2 3 2014 16 917 520340 4817057 233 40
2:01:35 3/28/2010 3 28 2010 2 643 523119 4817066 226 40
22:00:37 4/18/2011 4 18 2011 22 668 524658 4817072 98 40
2:00:55 12/26/2011 12 26 2011 2 641 521117 4817060 231 40
4:00:54 12/10/2013 12 10 2013 4 907 524500 4817072 98 40
18:00:50 3/21/2010 3 21 2010 18 656 521690 4817062 229 40
2:00:43 4/8/2011 4 8 2011 2 658 522801 4817066 227 40
18:00:54 2/17/2011 2 17 2011 18 650 521050 4817060 231 40
0:00:53 4/5/2014 4 5 2014 0 916 524245 4817071 127 40
20:00:44 2/3/2014 2 3 2014 20 917 520284 4817058 233 40
18:00:54 2/5/2014 2 5 2014 18 909 520860 4817060 231 40
18:00:43 3/25/2011 3 25 2011 18 660 520948 4817060 231 40
6:00:53 3/15/2012 3 15 2012 6 666 523618 4817069 224 40
2:00:48 3/26/2010 3 26 2010 2 643 523335 4817068 225 40
4:00:41 4/7/2011 4 7 2011 4 658 524303 4817072 127 40
2:01:14 2/15/2012 2 15 2012 2 658 520430 4817059 232 40
0:00:35 1/6/2010 1 6 2010 0 633 521085 4817061 231 40
2:00:50 4/7/2011 4 7 2011 2 658 524304 4817072 127 40
2:00:13 1/22/2011 1 22 2011 2 655 521045 4817061 231 40
6:00:54 4/7/2011 4 7 2011 6 650 524285 4817072 127 40
8:01:18 1/16/2012 1 16 2012 8 663 523492 4817070 225 40
18:00:56 2/5/2014 2 5 2014 18 914 520628 4817060 232 40
2:00:44 4/25/2014 4 25 2014 2 907 522571 4817067 227 40
2:00:43 1/2/2009 1 2 2009 2 634 524439 4817073 98 40
0:00:54 3/29/2010 3 29 2010 0 650 524558 4817074 98 40
12:00:55 1/13/2010 1 13 2010 12 641 520721 4817061 232 40
22:00:53 4/17/2011 4 17 2011 22 650 524650 4817074 98 40
0:00:56 4/19/2011 4 19 2011 0 658 524141 4817072 127 40
18:00:54 3/22/2010 3 22 2010 18 654 522085 4817065 228 40
18:00:54 3/20/2010 3 20 2010 18 656 521428 4817063 230 40
16:00:54 3/26/2010 3 26 2010 16 657 521666 4817064 229 40
18:00:53 2/19/2009 2 19 2009 18 633 520755 4817061 232 40
10:00:54 11/22/2010 11 22 2010 10 647 521491 4817064 230 40
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2:00:47 1/15/2012 1 15 2012 2 658 523419 4817070 225 40
4:01:25 1/9/2013 1 9 2013 4 679 520685 4817062 232 40
16:00:48 2/20/2011 2 20 2011 16 657 521001 4817063 231 40
0:00:54 4/18/2011 4 18 2011 0 650 524650 4817075 98 40
0:01:25 3/21/2010 3 21 2010 0 646 520999 4817063 231 40
16:00:54 1/23/2014 1 23 2014 16 914 519992 4817060 234 29
4:00:50 4/18/2011 4 18 2011 4 662 523780 4817072 224 40
0:00:52 3/29/2014 3 29 2014 0 918 524414 4817075 127 40
18:00:41 3/20/2008 3 20 2008 18 637 520863 4817063 231 40
14:00:33 2/20/2011 2 20 2011 14 638 520926 4817063 231 40
4:00:54 4/14/2011 4 14 2011 4 668 523539 4817072 225 40
8:00:42 2/10/2014 2 10 2014 8 679 521050 4817064 231 40
0:00:44 1/27/2012 1 27 2012 0 665 520661 4817062 232 40
18:00:47 1/3/2011 1 3 2011 18 650 520412 4817062 232 40
2:00:26 1/27/2012 1 27 2012 2 665 520661 4817062 232 40
0:00:19 1/1/2014 1 1 2014 0 908 523441 4817072 225 40
6:00:56 2/10/2014 2 10 2014 6 679 521051 4817064 231 40
6:00:53 1/16/2012 1 16 2012 6 663 523493 4817072 225 40
2:01:11 4/1/2013 4 1 2013 2 658 522909 4817070 226 40
0:00:40 4/5/2011 4 5 2011 0 661 523463 4817072 225 40
2:00:56 12/7/2012 12 7 2012 2 670 524670 4817077 98 40
6:00:24 4/1/2012 4 1 2012 6 658 520489 4817063 232 40
0:00:41 1/2/2009 1 2 2009 0 634 524441 4817076 98 40
0:00:53 2/17/2014 2 17 2014 0 914 520794 4817064 232 40
6:00:55 2/4/2014 2 4 2014 6 917 520326 4817063 233 40
22:00:42 3/30/2011 3 30 2011 22 654 520794 4817064 232 40
18:01:09 4/1/2010 4 1 2010 18 638 524608 4817077 98 40
18:00:46 5/5/2009 5 5 2009 18 634 521354 4817066 230 40
8:00:42 4/19/2012 4 19 2012 8 658 521130 4817066 231 40
6:00:33 4/7/2011 4 7 2011 6 658 524307 4817076 127 40
16:00:55 2/23/2013 2 23 2013 16 665 521068 4817066 231 40
22:00:47 1/7/2011 1 7 2011 22 655 520603 4817064 232 40
18:00:41 3/8/2009 3 8 2009 18 633 520546 4817065 232 40
2:00:53 1/9/2013 1 9 2013 2 679 520705 4817065 232 40
6:00:53 3/14/2012 3 14 2012 6 665 521066 4817066 231 40
20:00:53 2/3/2012 2 3 2012 20 658 520348 4817064 233 40
18:00:45 4/7/2012 4 7 2012 18 677 523313 4817075 225 40
18:00:54 2/5/2014 2 5 2014 18 679 520623 4817066 232 40
10:00:54 1/27/2014 1 27 2014 10 914 519974 4817064 234 29
2:02:48 3/29/2008 3 29 2008 2 632 520984 4817068 231 40
16:00:44 1/6/2011 1 6 2011 16 639 520559 4817066 232 40
16:01:19 3/29/2010 3 29 2010 16 642 524298 4817079 127 40
2:00:53 4/9/2009 4 9 2009 2 638 523384 4817076 225 40
22:00:43 1/11/2011 1 11 2011 22 654 520780 4817067 232 40
10:00:55 12/18/2012 12 18 2012 10 670 524259 4817079 127 40
10:00:54 1/20/2010 1 20 2010 10 647 519893 4817065 234 29
2:00:16 2/10/2012 2 10 2012 2 658 520717 4817068 232 40
0:00:55 4/17/2013 4 17 2013 0 671 522637 4817074 227 40
4:00:54 1/16/2012 1 16 2012 4 663 522804 4817074 227 40
4:00:53 4/8/2011 4 8 2011 4 664 522615 4817074 227 40
18:00:24 4/2/2011 4 2 2011 18 655 523899 4817078 224 40
18:00:55 4/13/2013 4 13 2013 18 679 521125 4817069 231 40
0:00:42 3/14/2012 3 14 2012 0 665 520990 4817069 231 40
18:01:23 3/30/2012 3 30 2012 18 677 523318 4817077 225 40
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4:00:53 4/15/2009 4 15 2009 4 643 523298 4817077 225 40
0:00:42 2/18/2011 2 18 2011 0 650 521058 4817069 231 40
6:01:41 4/10/2009 4 10 2009 6 646 521572 4817071 230 40
22:00:53 4/4/2011 4 4 2011 22 669 524130 4817080 127 40
6:00:55 4/14/2011 4 14 2011 6 668 523540 4817078 225 40
22:00:54 2/27/2010 2 27 2010 22 641 520783 4817069 232 40
4:00:44 2/10/2012 2 10 2012 4 658 520715 4817069 232 40
22:00:49 2/1/2010 2 1 2010 22 641 521437 4817071 230 40
6:00:54 1/19/2010 1 19 2010 6 641 519811 4817066 234 29
14:00:53 1/5/2011 1 5 2011 14 650 520968 4817070 231 40
16:00:25 3/27/2013 3 27 2013 16 658 521614 4817072 229 40
2:00:53 3/14/2012 3 14 2012 2 665 520991 4817070 231 40
18:00:50 12/15/2013 12 15 2013 18 671 524095 4817081 127 40
22:00:54 11/24/2010 11 24 2010 22 640 523342 4817078 225 40
14:00:54 4/7/2012 4 7 2012 14 665 521388 4817071 230 40
18:01:07 2/7/2011 2 7 2011 18 641 520546 4817069 232 40
18:00:56 3/8/2010 3 8 2010 18 646 520942 4817070 231 40
22:01:10 2/17/2011 2 17 2011 22 650 521056 4817071 231 40
4:00:41 4/18/2011 4 18 2011 4 658 524791 4817084 98 40
4:00:54 2/4/2014 2 4 2014 4 917 520331 4817069 233 40
12:00:54 1/20/2010 1 20 2010 12 647 519894 4817067 234 29
18:01:17 2/27/2010 2 27 2010 18 641 520779 4817070 232 40
16:00:47 2/8/2011 2 8 2011 16 646 520644 4817070 232 40
10:00:53 4/13/2013 4 13 2013 10 658 521454 4817072 230 40
18:01:17 1/24/2011 1 24 2011 18 641 520536 4817070 232 40
16:01:12 2/4/2011 2 4 2011 16 647 520563 4817070 232 40
18:00:54 2/17/2011 2 17 2011 18 657 520794 4817071 232 40
4:00:42 4/1/2012 4 1 2012 4 658 520498 4817070 232 40
6:00:54 4/18/2011 4 18 2011 6 662 523776 4817081 224 40
6:00:47 4/15/2009 4 15 2009 6 643 523296 4817080 225 40
18:00:43 3/29/2008 3 29 2008 18 636 520405 4817071 233 40
18:00:24 4/5/2011 4 5 2011 18 659 524532 4817084 98 40
6:00:47 4/16/2013 4 16 2013 6 658 522972 4817079 226 40
18:00:54 2/1/2010 2 1 2010 18 641 521440 4817074 230 40
0:00:43 3/31/2011 3 31 2011 0 654 520778 4817072 232 40
8:00:54 12/17/2009 12 17 2009 8 639 524368 4817084 127 40
6:00:54 1/23/2010 1 23 2010 6 644 523696 4817082 224 40
22:00:53 4/5/2011 4 5 2011 22 655 523136 4817080 226 40
18:00:10 3/30/2012 3 30 2012 18 679 522899 4817079 226 40
18:01:03 4/4/2011 4 4 2011 18 665 524216 4817084 127 40
18:00:54 1/31/2010 1 31 2010 18 641 521134 4817074 231 40
6:00:41 4/3/2010 4 3 2010 6 650 523689 4817083 224 40
10:00:56 1/20/2014 1 20 2014 10 658 520000 4817071 234 29
18:00:54 3/22/2010 3 22 2010 18 655 521951 4817078 229 40
16:01:26 2/16/2014 2 16 2014 16 909 521097 4817075 231 40
18:00:50 1/19/2014 1 19 2014 18 658 520041 4817072 233 40
14:00:55 1/9/2013 1 9 2013 14 675 523821 4817084 224 40
18:00:48 2/26/2011 2 26 2011 18 638 520620 4817074 232 40
2:00:06 4/12/2009 4 12 2009 2 643 522869 4817081 226 40
22:00:47 1/7/2013 1 7 2013 22 671 520917 4817075 231 40
12:00:57 12/27/2010 12 27 2010 12 639 524031 4817085 127 40
4:01:08 2/23/2013 2 23 2013 4 677 520923 4817075 231 40
2:00:54 4/20/2013 4 20 2013 2 677 524083 4817085 127 40
6:00:24 4/18/2011 4 18 2011 6 658 524789 4817088 98 40
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4:01:24 3/28/2010 3 28 2010 4 643 523141 4817082 226 40
22:00:53 2/3/2014 2 3 2014 22 917 520329 4817073 233 40
18:00:47 2/5/2014 2 5 2014 18 671 520785 4817075 232 40
2:00:54 3/4/2014 3 4 2014 2 917 521048 4817076 231 40
0:00:24 2/20/2012 2 20 2012 0 658 520357 4817074 233 40
2:00:42 4/18/2011 4 18 2011 2 658 524790 4817089 98 40
18:00:47 1/7/2013 1 7 2013 18 671 520925 4817076 231 40
22:00:16 4/18/2008 4 18 2008 22 637 523946 4817086 224 40
8:00:59 12/27/2010 12 27 2010 8 639 523851 4817086 224 40
2:00:24 3/26/2010 3 26 2010 2 801 523623 4817086 224 40
18:00:47 3/31/2011 3 31 2011 18 666 522394 4817081 228 40
16:00:44 4/7/2012 4 7 2012 16 665 521384 4817078 230 40
10:01:09 1/12/2010 1 12 2010 10 647 519942 4817074 234 29
2:00:47 4/18/2012 4 18 2012 2 670 524213 4817088 127 40
2:00:54 2/23/2013 2 23 2013 2 677 520924 4817077 231 40
18:00:55 12/17/2012 12 17 2012 18 671 524565 4817090 98 40
4:00:40 4/16/2013 4 16 2013 4 658 522969 4817084 226 40
0:00:54 4/14/2009 4 14 2009 0 648 523928 4817087 224 40
0:00:42 3/30/2010 3 30 2010 0 801 523474 4817086 225 40
18:00:40 3/19/2008 3 19 2008 18 636 520998 4817078 231 40
22:01:08 3/28/2014 3 28 2014 22 916 523898 4817088 224 40
0:00:53 1/19/2011 1 19 2011 0 657 521044 4817079 231 40
4:00:54 4/20/2013 4 20 2013 4 677 524079 4817089 127 40
14:00:53 12/27/2010 12 27 2010 14 639 524040 4817089 127 40
2:00:53 2/4/2014 2 4 2014 2 917 520294 4817077 233 40
2:00:48 3/26/2011 3 26 2011 2 655 520747 4817079 232 40
18:00:33 3/31/2013 3 31 2013 18 658 523692 4817089 224 40
6:00:54 4/20/2013 4 20 2013 6 677 524069 4817090 127 40
0:00:21 2/14/2011 2 14 2011 0 657 520565 4817078 232 40
16:00:47 2/19/2009 2 19 2009 16 633 520741 4817079 232 40
18:00:52 2/4/2014 2 4 2014 18 909 520919 4817080 231 40
22:00:53 12/31/2013 12 31 2013 22 679 520953 4817080 231 40
0:00:42 3/26/2011 3 26 2011 0 655 520744 4817079 232 40
6:00:53 4/17/2013 4 17 2013 6 671 522665 4817086 227 40
18:00:54 3/22/2010 3       22      2010    18      646     521484  4817082 230     40
18:00:41        2/4/2014        2       4       2014    18      914     520602  4817079 232     40
22:00:48        3/28/2010       3       28      2010    22      643     524397  4817092 127     40
22:00:56        2/13/2011       2       13      2011    22      657     520566  4817080 232     40
20:00:51        3/13/2012       3       13      2012    20      665     521266  4817082 230     40
4:00:47 3/17/2011       3       17      2011    4       655     521066  4817081 231     40
18:00:54        1/11/2011       1       11      2011    18      639     520950  4817081 231     40
4:00:56 2/9/2014        2       9       2014    4       671     520846  4817081 231     40
4:00:48 1/23/2010       1       23      2010    4       644     523703  4817090 224     40
6:00:41 2/24/2012       2       24      2012    6       658     520750  4817081 232     40
16:00:53        2/23/2013       2       23      2013    16      658     521091  4817082 231     40
10:01:21        1/5/2011        1       5       2011    10      650     520894  4817081 231     40
6:00:53 12/27/2010      12      27      2010    6       639     523853  4817091 224     40
8:01:25 4/3/2010        4       3       2010    8       646     523953  4817092 224     40
2:00:43 4/16/2013       4       16      2013    2       677     522919  4817088 226     40
18:00:17        1/13/2011       1       13      2011    18      641     521029  4817082 231     40
14:00:53        2/20/2011       2       20      2011    14      657     521010  4817082 231     40
2:00:36 1/26/2014       1       26      2014    2       914     520111  4817080 233     40
22:00:47        4/13/2009       4       13      2009    22      648     523912  4817092 224     40
16:00:42        1/19/2011       1       19      2011    16      655     520554  4817081 232     40
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4:00:53 3/31/2013       3       31      2013    4       677     522926  4817089 226     40
18:00:49        1/24/2011       1       24      2011    18      657     520674  4817082 232     40
6:00:48 2/3/2012        2       3       2012    6       658     520895  4817083 231     40
6:00:53 3/31/2013       3       31      2013    6       677     522923  4817089 226     40
0:00:26 4/19/2014       4       19      2014    0       907     523563  4817092 225     40
22:00:41        3/29/2012       3       29      2012    22      658     523574  4817092 225     40
22:00:55        4/17/2011       4       17      2011    22      663     523405  4817092 225     40
2:00:53 3/28/2010       3       28      2010    2       641     523162  4817091 226     40
4:00:44 2/24/2012       2       24      2012    4       658     520750  4817084 232     40
4:00:54 3/26/2011       3       26      2011    4       666     521842  4817087 229     40
4:01:24 1/26/2014       1       26      2014    4       914     520111  4817082 233     40
2:00:42 2/24/2012       2       24      2012    2       658     520743  4817084 232     40
14:00:44        1/8/2013        1       8       2013    14      679     520724  4817084 232     40
14:00:36        4/25/2011       4       25      2011    14      657     521899  4817088 229     40
0:00:56 1/2/2010        1       2       2010    0       647     522051  4817088 228     40
18:00:41        3/6/2011        3       6       2011    18      657     520409  4817083 232     40
0:00:47 3/29/2010       3       29      2010    0       643     524398  4817097 127     40
16:00:45        1/21/2011       1       21      2011    16      639     522363  4817090 228     40
18:00:55        1/14/2011       1       14      2011    18      641     520577  4817084 232     40
22:00:44        3/28/2010       3       28      2010    22      654     523648  4817094 224     40
18:00:14        1/8/2013        1       8       2013    18      679     520649  4817085 232     40
0:00:42 1/1/2014        1       1       2014    0       679     520953  4817086 231     40
20:01:11        4/7/2013        4       7       2013    20      677     524434  4817098 98      40
0:00:11 2/4/2014        2       4       2014    0       917     520300  4817084 233     40
2:00:47 4/12/2009       4       12      2009    2       640     523379  4817094 225     40
2:00:54 2/5/2011        2       5       2011    2       646     520733  4817086 232     40
22:02:19        4/14/2009       4       14      2009    22      643     523195  4817094 226     40
22:00:43        3/6/2011        3       6       2011    22      657     520419  4817085 232     40
16:00:47        2/22/2011       2       22      2011    16      638     521099  4817087 231     40
8:00:54 1/2/2010        1       2       2010    8       643     523297  4817095 225     40
22:01:24        1/8/2013        1       8       2013    22      679     520657  4817086 232     40
18:01:11        2/28/2014       2       28      2014    18      914     521233  4817088 230     40
18:00:26        12/8/2011       12      8       2011    18      655     519805  4817084 234     29
2:00:49 11/30/2013      11      30      2013    2       914     519927  4817084 234     29
6:00:32 4/7/2011        4       7       2011    6       659     523922  4817097 224     40
12:00:54        4/25/2011       4       25      2011    12      657     521898  4817091 229     40
4:00:41 4/5/2013        4       5       2013    4       658     522981  4817094 226     40
12:00:56        1/9/2013        1       9       2013    12      675     523846  4817097 224     40
4:00:23 3/29/2010       3       29      2010    4       652     524663  4817100 98      40
2:00:53 4/20/2011       4       20      2011    2       662     522052  4817092 228     40
18:00:55        2/4/2011        2       4       2011    18      657     521061  4817088 231     40
10:00:54        1/3/2014        1       3       2014    10      914     519941  4817085 234     29
22:00:54        3/19/2014       3       19      2014    22      908     524218  4817099 127     40
6:00:55 3/29/2010       3       29      2010    6       652     524662  4817101 98      40
4:00:56 3/15/2012       3       15      2012    4       663     523450  4817097 225     40
6:00:54 4/10/2009       4       10      2009    6       634     521568  4817090 230     40
18:00:54        3/25/2011       3       25      2011    18      650     520923  4817088 231     40
8:00:53 2/4/2014        2       4       2014    8       917     520298  4817086 233     40
20:00:23        2/2/2014        2       2       2014    20      679     520126  4817086 233     40
22:00:53        2/2/2014        2       2       2014    22      679     520131  4817086 233     40
2:01:17 4/7/2011        4       7       2011    2       659     523916 4817099 224 40
0:00:54 1/15/2011 1 15 2011 0 641 520952 4817089 231 40
22:00:48 4/16/2013 4 16 2013 22 671 522622 4817095 227 40
0:00:42 3/1/2014 3 1 2014 0 917 521851 4817092 229 40
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2:00:54 12/27/2010 12 27 2010 2 657 520897 4817089 231 40
16:00:35 2/21/2014 2 21 2014 16 917 520951 4817090 231 40
20:00:43 3/10/2013 3 10 2013 20 658 520921 4817090 231 40
6:00:47 3/10/2014 3 10 2014 6 917 523916 4817100 224 40
6:00:42 3/15/2012 3 15 2012 6 663 523456 4817098 225 40
8:00:49 4/16/2013 4 16 2013 8 671 522169 4817094 228 40
10:00:53 1/21/2010 1 21 2010 10 647 519898 4817087 234 29
18:00:42 1/16/2010 1 16 2010 18 647 519952 4817087 234 29
4:00:44 4/7/2011 4 7 2011 4 659 523915 4817100 224 40
4:00:32 3/26/2014 3 26 2014 4 916 523802 4817100 224 40
2:00:53 12/8/2012 12 8 2012 2 677 524420 4817102 98 40
18:00:54 4/5/2011 4 5 2011 18 650 524564 4817103 98 40
8:00:53 4/5/2014 4 5 2014 8 914 521535 4817093 230 40
0:00:37 3/4/2013 3 4 2013 0 679 520813 4817091 231 40
18:00:53 11/24/2010 11 24 2010 18 641 524695 4817104 98 40
18:01:17 2/11/2012 2 11 2012 18 641 520692 4817091 232 40
18:00:53 3/20/2008 3 20 2008 18 635 520659 4817091 232 40
22:00:53 1/18/2011 1 18 2011 22 657 521026 4817092 231 40
8:01:12 12/21/2009 12 21 2009 8 643 524088 4817102 127 40
6:00:53 3/31/2012 3 31 2012 6 680 523611 4817101 225 40
6:00:53 4/22/2011 4 22 2011 6 667 523842 4817102 224 40
0:00:54 1/22/2011 1 22 2011 0 641 520941 4817092 231 40
4:00:55 4/17/2013 4 17 2013 4 671 522655 4817098 227 40
22:00:53 3/3/2013 3 3 2013 22 679 520817 4817092 231 40
18:00:42 2/1/2013 2 1 2013 18 680 520932 4817093 231 40
18:00:47 1/19/2011 1 19 2011 18 657 520698 4817092 232 40
22:00:56 1/7/2013 1 7 2013 22 680 520879 4817093 231 40
0:00:47 12/27/2010 12 27 2010 0 657 520892 4817093 231 40
18:00:53 1/3/2014 1 3 2014 18 671 520935 4817093 231 40
2:00:54 4/17/2013 4 17 2013 2 671 522653 4817099 227 40
18:00:48 1/25/2009 1 25 2009 18 632 520724 4817093 232 40
8:01:12 1/8/2009 1 8 2009 8 633 523771 4817103 224 40
4:00:24 4/14/2011 4 14 2011 4 663 523092 4817101 226 40
20:00:47 3/10/2013 3 10 2013 20 679 521082 4817094 231 40
2:00:53 4/2/2010 4 2 2010 2 652 524190 4817105 127 40
2:00:53 3/26/2010 3 26 2010 2 639 524597 4817106 98 40
10:00:54 1/23/2010 1 23 2010 10 643 523345 4817102 225 40
16:00:50 2/13/2012 2 13 2012 16 658 520890 4817094 231 40
18:00:48 3/6/2009 3 6 2009 18 633 521089 4817095 231 40
6:00:47 4/14/2011 4 14 2011 6 663 523089 4817101 226 40
18:00:53 1/8/2013 1 8 2013 18 679 520660 4817094 232 40
0:00:41 1/26/2009 1 26 2009 0 632 520723 4817094 232 40
22:00:25 4/4/2011 4 4 2011 22 667 523933 4817105 224 40
16:00:53 2/20/2011 2 20 2011 16 801 521114 4817095 231 40
18:00:38 2/17/2014 2 17 2014 18 909 521310 4817096 230 40
4:00:53 4/20/2011 4 20 2011 4 662 522046 4817099 228 40
14:00:41 12/13/2013 12 13 2013 14 914 520077 4817093 233 40
18:00:42 3/19/2008 3 19 2008 18 637 520822 4817095 231 40
0:00:48 4/7/2011 4 7 2011 0 659 523899 4817105 224 40
18:00:53 2/7/2014 2 7 2014 18 914 520618 4817095 232 40
4:00:54 4/15/2009 4 15 2009 4 648 523986 4817106 224 40
2:00:17 1/15/2011 1 15 2011 2 641 520985 4817096 231 40
2:00:54 2/19/2012 2 19 2012 2 641 520478 4817096 232 40
2:00:27 3/28/2014 3 28 2014 2 909 524551 4817110 98 40
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14:00:30 12/29/2013 12 29 2013 14 914 519929 4817094 234 29
18:01:23 11/30/2013 11 30 2013 18 914 519916 4817094 234 29
22:01:15 1/16/2011 1 16 2011 22 646 521048 4817098 231 40
18:00:47 3/19/2008 3 19 2008 18 631 521140 4817098 231 40
6:00:47 4/15/2009 4 15 2009 6 648 523985 4817108 224 40
6:00:50 2/19/2012 2 19 2012 6 658 520742 4817097 232 40
6:00:47 1/8/2009 1 8 2009 6 633 523770 4817108 224 40
18:00:53 12/25/2012 12 25 2012 18 657 519933 4817095 234 29
0:00:54 3/26/2010 3 26 2010 0 652 524190 4817109 127 40
18:00:53 3/25/2010 3 25 2010 18 652 524192 4817110 127 40
18:00:26 1/10/2011 1 10 2011 18 654 520743 4817099 232 40
22:00:25 1/25/2009 1 25 2009 22 632 520722 4817099 232 40
18:00:47 3/6/2009 3 6 2009 18 633 521092 4817100 231 40
2:00:28 3/28/2010 3 28 2010 2 650 524693 4817112 98 40
2:00:29 3/26/2010 3 26 2010 2 652 524184 4817111 127 40
22:00:48 3/25/2010 3 25 2010 22 652 524192 4817111 127 40
0:02:14 1/11/2011 1 11 2011 0 654 520740 4817099 232 40
22:00:15 3/18/2010 3 18 2010 22 656 522029 4817103 228 40
18:00:54 3/7/2011 3 7 2011 18 655 520390 4817098 233 40
20:00:31 3/27/2014 3 27 2014 20 679 521404 4817101 230 40
18:00:46 3/16/2011 3 16 2011 18 655 520877 4817100 231 40
18:00:48 1/7/2013 1 7 2013 18 680 520877 4817100 231 40
0:00:54 3/26/2010 3 26 2010 0 643 523414 4817108 225 40
12:00:12 1/21/2010 1 21 2010 12 647 519907 4817097 234 29
2:00:56 3/12/2012 3 12 2012 2 666 520872 4817100 231 40
14:00:30 1/13/2010 1 13 2010 14 641 520641 4817100 232 40
6:00:54 3/28/2014 3 28 2014 6 909 524569 4817113 98 40
4:00:53 3/29/2010 3 29 2010 4 650 524662 4817113 98 40
4:00:43 1/15/2011 1 15 2011 4 641 521012 4817101 231 40
14:00:54 12/2/2010 12 2 2010 14 639 519940 4817098 234 29
18:54:42 2/7/2014 2 7 2014 18 657 520827 4817101 231 40
2:00:53 4/15/2009 4 15 2009 2 648 523987 4817112 224 40
18:00:49 3/2/2013 3 2 2013 18 657 521055 4817102 231 40
4:01:08 12/16/2012 12 16 2012 4 674 520068 4817099 233 40
14:00:53 2/20/2011 2 20 2011 14 654 521336 4817103 230 40
10:00:54 1/5/2014 1 5 2014 10 658 519809 4817099 234 29
2:00:53 3/26/2010 3 26 2010 2 650 523854 4817112 224 40
12:00:23 1/29/2014 1 29 2014 12 914 520188 4817100 233 40
12:00:54 12/9/2011 12 9 2011 12 658 520002 4817100 234 29
6:00:53 3/29/2010 3 29 2010 6 650 524660 4817116 98 40
2:00:53 3/29/2010 3 29 2010 2 650 524663 4817116 98 40
18:00:42 12/1/2010 12 1 2010 18 657 519825 4817100 234 29
18:00:54 1/16/2011 1 16 2011 18 646 521053 4817104 231 40
0:01:23 4/2/2010 4 2 2010 0 746 524402 4817115 127 40
18:00:47 4/4/2011 4 4 2011 18 669 524500 4817116 98 40
10:00:46 1/5/2011 1 5 2011 10 655 520898 4817103 231 40
18:00:47 3/21/2008 3 21 2008 18 633 521108 4817104 231 40
22:00:53 3/16/2011 3 16 2011 22 655 520877 4817104 231 40
0:00:42 1/2/2010 1 2 2010 0 646 521990 4817108 229 40
2:00:42 1/22/2011 1 22 2011 2 641 520954 4817105 231 40
22:00:50 1/10/2011 1 10 2011 22 654 520743 4817104 232 40
18:00:43 3/19/2008 3 19 2008 18 637 520687 4817104 232 40
4:01:08 4/7/2013 4 7 2013 4 663 523290 4817113 225 40
18:00:53 3/19/2008 3 19 2008 18 634 521037 4817106 231 40
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22:00:54 2/19/2011 2 19 2011 22 655 520459 4817104 232 40
4:00:47 3/28/2010 3 28 2010 4 650 524728 4817119 98 40
0:00:56 1/7/2011 1 7 2011 0 657 520655 4817105 232 40
4:00:54 3/1/2012 3 1 2012 4 665 521693 4817109 229 40
12:00:25 12/2/2010 12 2 2010 12 641 520015 4817104 233 40
18:00:54 2/3/2014 2 3 2014 18 917 520334 4817105 233 40
22:00:42 4/5/2011 4 5 2011 22 659 523223 4817114 225 40
10:00:50 2/3/2014 2 3 2014 10 917 520351 4817105 233 40
18:00:54 12/27/2012 12 27 2012 18 657 519822 4817103 234 29
22:00:44 1/1/2009 1 1 2009 22 633 524200 4817118 127 40
10:00:53 12/28/2012 12 28 2012 10 657 519983 4817104 234 29
4:01:23 3/28/2014 3 28 2014 4 909 524569 4817120 98 40
2:00:56 4/2/2010 4 2 2010 2 646 523593 4817117 225 40
8:00:41 12/27/2010 12 27 2010 8 657 520949 4817108 231 40
18:00:47 4/4/2008 4 4 2008 18 632 521470 4817110 230 40
22:00:53 3/28/2011 3 28 2011 22 654 520732 4817107 232 40
0:00:41 4/20/2011 4 20 2011 0 662 522274 4817112 228 40
8:00:49 3/29/2010 3 29 2010 8 643 524315 4817119 127 40
16:00:41 12/13/2013 12 13 2013 16 914 520078 4817106 233 40
8:00:34 2/25/2014 2 25 2014 8 917 520891 4817108 231 40
6:00:52 4/3/2010 4 3 2010 6 646 523897 4817118 224 40
18:00:53 1/1/2009 1 1 2009 18 633 524174 4817119 127 40
22:00:47 1/6/2011 1 6 2011 22 657 520660 4817107 232 40
16:00:48 3/19/2008 3 19 2008 16 634 521033 4817109 231 40
10:00:52 1/2/2014 1 2 2014 10 658 520308 4817107 233 40
22:00:47 3/19/2008 3 19 2008 22 637 520684 4817108 232 40
18:01:24 1/20/2011 1 20 2011 18 641 521142 4817110 231 40
4:00:53 4/3/2011 4 3 2011 4 667 523657 4817118 224 40
22:00:42 4/25/2011 4 25 2011 22 658 524150 4817120 127 40
22:00:43 4/19/2011 4 19 2011 22 662 522272 4817113 228 40
18:00:55 1/19/2011 1 19 2011 18 641 520896 4817109 231 40
18:00:43 1/12/2010 1 12 2010 18 647 519774 4817106 234 29
18:01:12 2/25/2012 2 25 2012 18 658 520921 4817110 231 40
16:00:39 2/7/2014 2 7 2014 16 917 520766 4817110 232 40
2:00:47 3/31/2011 3 31 2011 2 654 520840 4817110 231 40
6:00:44 4/20/2011 4 20 2011 6 662 522040 4817114 228 40
22:00:56 4/2/2011 4 2 2011 22 667 523675 4817120 224 40
10:00:51 12/17/2013 12 17 2013 10 671 524217 4817122 127 40
0:00:54 4/5/2014 4 5 2014 0 679 523167 4817118 226 40
0:00:42 4/3/2011 4 3 2011 0 667 523673 4817120 224 40
16:00:41 3/8/2010 3 8 2010 16 646 520905 4817111 231 40
22:00:54 3/25/2010 3 25 2010 22 643 523419 4817119 225 40
18:00:54 2/8/2011 2 8 2011 18 641 520541 4817110 232 40
20:00:46 3/4/2014 3 4 2014 20 909 520863 4817111 231 40
2:00:42 3/6/2011 3 6 2011 2 801 522674 4817117 227 40
16:00:52 1/11/2011 1 11 2011 16 655 520801 4817111 232 40
4:00:55 1/7/2011 1 7 2011 4 657 520682 4817110 232 40
10:00:54 1/18/2012 1 18 2012 10 663 524196 4817123 127 40
22:00:57 4/17/2011 4 17 2011 22 654 524298 4817123 127 40
2:00:39 4/3/2011 4 3 2011 2 658 524442 4817124 98 40
18:00:47 1/13/2011 1 13 2011 18 641 520973 4817112 231 40
14:00:41 2/3/2014 2 3 2014 14 917 520339 4817110 233 40
12:00:33 1/22/2010 1 22 2010 12 641 519972 4817109 234 29
16:00:48 2/25/2011 2 25 2011 16 638 521013 4817112 231 40
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16:00:54 12/1/2010 12 1 2010 16 657 519965 4817109 234 29
6:00:56 4/22/2011 4 22 2011 6 650 523746 4817122 224 40
0:00:48 4/3/2011 4 3 2011 0 650 524496 4817125 98 40
2:00:48 4/14/2011 4 14 2011 2 659 523380 4817121 225 40
18:00:27 3/5/2011 3 5 2011 18 657 520513 4817111 232 40
18:00:26 4/16/2011 4 16 2011 18 641 522004 4817116 229 40
2:00:49 4/14/2011 4 14 2011 2 663 523116 4817120 226 40
6:00:54 4/7/2013 4 7 2013 6 663 523284 4817121 225 40
0:00:54 3/19/2010 3 19 2010 0 656 522065 4817117 228 40
6:00:56 3/27/2014 3 27 2014 6 908 524008 4817124 224 40
2:00:41 3/17/2011 3 17 2011 2 658 521087 4817114 231 40
8:02:54 12/3/2010 12 3 2010 8 653 521102 4817114 231 40
18:00:46 3/18/2008 3 18 2008 18 633 520978 4817114 231 40
18:00:41 3/20/2008 3 20 2008 18 632 520659 4817113 232 40
16:00:48 3/26/2011 3 26 2011 16 663 522057 4817118 228 40
18:01:13 2/6/2014 2 6 2014 18 909 520798 4817114 232 40
12:00:42 12/8/2011 12 8 2011 12 658 520008 4817111 233 40
18:00:41 2/6/2012 2 6 2012 18 658 520884 4817114 231 40
0:01:12 4/2/2010 4 2 2010 0 652 524250 4817126 127 40
18:00:38 1/1/2009 1 1 2009 18 633 524176 4817125 127 40
18:00:47 2/19/2011 2 19 2011 18 655 520426 4817113 232 40
22:00:48 3/28/2010 3 28 2010 22 642 524524 4817127 98 40
22:00:12 4/5/2013 4 5 2013 22 679 521133 4817116 231 40
22:00:53 3/29/2012 3 29 2012 22 670 523603 4817124 225 40
22:00:56 1/13/2011 1 13 2011 22 641 520980 4817116 231 40
14:00:23 12/8/2011 12 8 2011 14 658 520004 4817113 234 29
8:01:49 4/1/2012 4 1 2012 8 680 523675 4817125 224 40
0:00:24 1/15/2012 1 15 2012 0 658 523558 4817125 225 40
16:00:54 4/9/2009 4 9 2009 16 634 521927 4817120 229 40
22:00:20 2/28/2012 2 28 2012 22 658 520461 4817115 232 40
0:00:50 4/18/2011 4 18 2011 0 654 524300 4817129 127 40
22:00:55 4/4/2014 4 4 2014 22 916 524351 4817129 127 40
18:00:48 3/25/2010 3 25 2010 18 643 523433 4817126 225 40
2:00:47 4/3/2011 4 3 2011 2 667 523665 4817127 224 40
0:55:26 2/8/2014 2 8 2014 0 657 520835 4817118 231 40
22:00:47 4/1/2010 4 1 2010 22 652 524266 4817129 127 40
0:00:48 1/26/2014 1 26 2014 0 914 520092 4817116 233 40
2:00:42 4/18/2011 4 18 2011 2 654 524301 4817130 127 40
0:00:43 2/29/2012 2 29 2012 0 658 520460 4817117 232 40
16:01:11 2/27/2011 2 27 2011 16 657 520801 4817118 232 40
0:00:54 4/2/2010 4 2 2010 0 646 523595 4817127 225 40
0:00:33 3/4/2014 3 4 2014 0 679 520889 4817119 231 40
22:00:54 3/3/2014 3 3 2014 22 679 520891 4817119 231 40
0:00:49 4/18/2012 4 18 2012 0 670 524182 4817130 127 40
2:00:41 12/17/2013 12 17 2013 2 908 521052 4817120 231 40
22:00:54 3/15/2009 3 15 2009 22 644 520739 4817119 232 40
22:01:11 4/6/2011 4 6 2011 22 655 524350 4817131 127 40
22:00:48 4/13/2011 4 13 2011 22 659 523378 4817127 225 40
16:01:01 4/9/2009 4 9 2009 16 647 522154 4817123 228 40
18:01:13 1/24/2011 1 24 2011 18 654 520693 4817119 232 40
0:00:44 4/18/2012 4 18 2012 0 677 524203 4817131 127 40
2:00:54 3/26/2010 3 26 2010 2 656 524240 4817131 127 40
22:00:52 2/3/2014 2 3 2014 22 679 520220 4817118 233 40
18:01:11 4/9/2009 4 9 2009 18 646 521666 4817122 229 40
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16:00:54 1/24/2011 1 24 2011 16 657 520681 4817120 232 40
22:00:56 4/1/2010 4 1 2010 22 640 523970 4817130 224 40
0:00:41 3/16/2009 3 16 2009 0 644 520741 4817120 232 40
20:00:53 2/3/2014 2 3 2014 20 679 520216 4817118 233 40
0:00:12 3/29/2011 3 29 2011 0 654 520720 4817120 232 40
8:00:48 11/30/2012 11 30 2012 8 677 523973 4817131 224 40
22:00:39 1/18/2009 1 18 2009 22 635 520426 4817119 232 40
6:01:09 12/17/2009 12 17 2009 6 639 523950 4817131 224 40
16:00:54 1/11/2011 1 11 2011 16 654 520811 4817121 231 40
2:00:53 4/5/2014 4 5 2014 2 908 524436 4817133 98 40
0:00:18 4/19/2014 4 19 2014 0 909 523597 4817130 225 40
11:56:25 1/4/2013 1 4 2013 11 641 519977 4817118 234 29
18:00:53 3/11/2011 3 11 2011 18 655 520406 4817120 233 40
0:01:11 2/4/2014 2 4 2014 0 679 520217 4817119 233 40
0:01:11 3/29/2010 3 29 2010 0 642 524525 4817134 98 40
2:00:54 4/24/2014 4 24 2014 2 917 524217 4817133 127 40
20:00:53 3/3/2014 3 3 2014 20 679 520891 4817121 231 40
14:00:41 1/21/2010 1 21 2010 14 647 519904 4817118 234 29
0:00:24 4/14/2011 4 14 2011 0 659 523378 4817130 225 40
18:00:42 4/9/2009 4 9 2009 18 634 521925 4817125 229 40
0:00:24 3/30/2012 3 30 2012 0 680 523679 4817131 224 40
6:00:25 3/27/2014 3 27 2014 6 916 524042 4817132 127 40
18:00:12 3/30/2011 3 30 2011 18 655 520663 4817121 232 40
22:00:15 4/23/2009 4 23 2009 22 644 523802 4817132 224 40
22:00:42 12/16/2009 12 16 2009 22 644 524410 4817134 127 40
16:00:43 1/19/2011 1 19 2011 16 654 520596 4817121 232 40
12:00:53 2/3/2014 2 3 2014 12 917 520334 4817121 233 40
10:02:24 4/1/2012 4 1 2012 10 680 523713 4817132 224 40
22:00:39 4/1/2010 4 1 2010 22 646 523617 4817132 224 40
12:00:55 1/9/2014 1 9 2014 12 914 519907 4817120 234 29
14:00:42 11/29/2009 11 29 2009 14 647 521677 4817126 229 40
6:00:50 4/15/2009 4 15 2009 6 641 523849 4817133 224 40
2:00:21 2/29/2012 2 29 2012 2 658 520446 4817122 232 40
18:00:45 4/4/2011 4 4 2011 18 655 524087 4817134 127 40
22:00:56 4/4/2014 4 4 2014 22 679 523183 4817131 226 40
2:00:56 2/8/2014 2 8 2014 2 917 521177 4817125 231 40
6:00:31 4/3/2011 4 3 2011 6 801 523548 4817133 225 40
16:00:47 3/19/2008 3 19 2008 16 631 522022 4817128 228 40
22:01:23 3/29/2012 3 29 2012 22 666 524300 4817135 127 40
18:01:26 12/16/2012 12 16 2012 18 677 524073 4817135 127 40
18:00:48 3/16/2011 3 16 2011 18 658 521100 4817125 231 40
16:00:54 2/3/2011 2 3 2011 16 647 520853 4817124 231 40
18:00:18 1/1/2009 1 1 2009 18 632 524156 4817136 127 40
10:00:36 1/16/2012 1 16 2012 10 663 523931 4817135 224 40
0:00:42 3/30/2012 3 30 2012 0 666 524299 4817137 127 40
6:00:42 1/7/2011 1 7 2011 6 657 520673 4817125 232 40
12:00:43 1/5/2011 1 5 2011 12 655 520924 4817126 231 40
2:00:44 4/7/2011 4 7 2011 2 660 523949 4817136 224 40
10:00:43 12/25/2012 12 25 2012 10 657 519976 4817123 234 29
4:00:43 2/29/2012 2 29 2012 4 658 520461 4817125 232 40
2:00:48 4/8/2011 4 8 2011 2 669 522870 4817133 226 40
6:00:42 2/29/2012 2 29 2012 6 658 520462 4817125 232 40
18:00:56 1/19/2011 1 19 2011 18 655 520851 4817126 231 40
0:00:53 4/2/2010 4 2 2010 0 640 523968 4817137 224 40
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10:01:18 12/27/2010 12 27 2010 10 639 523929 4817137 224 40
14:00:48 1/9/2014 1 9 2014 14 914 519924 4817124 234 29
2:01:54 4/1/2010 4 1 2010 2 640 524525 4817139 98 40
0:00:54 4/6/2011 4 6 2011 0 665 523184 4817134 226 40
18:00:54 3/28/2009 3 28 2009 18 633 520992 4817127 231 40
6:00:41 4/7/2011 4 7 2011 6 660 523948 4817137 224 40
6:00:47 3/28/2010 3 28 2010 6 650 524754 4817140 98 40
2:00:57 12/28/2010 12 28 2010 2 647 521032 4817128 231 40
18:00:56 1/17/2011 1 17 2011 18 647 520914 4817127 231 40
2:00:27 4/8/2011 4 8 2011 2 665 522886 4817134 226 40
18:00:24 1/10/2011 1 10 2011 18 654 520773 4817127 232 40
18:00:26 1/18/2009 1 18 2009 18 635 520422 4817126 232 40
14:00:42 2/9/2014 2 9 2014 14 909 521148 4817128 231 40
4:00:25 4/14/2011 4 14 2011 4 659 523340 4817136 225 40
18:00:55 2/17/2014 2 17 2014 18 679 520962 4817128 231 40
0:00:56 3/30/2012 3 30 2012 0 676 523702 4817137 224 40
22:00:47 2/19/2011 2 19 2011 22 657 520487 4817127 232 40
18:00:47 3/13/2009 3 13 2009 18 640 520609 4817128 232 40
18:01:17 4/8/2010 4 8 2010 18 647 523920 4817139 224 40
2:00:53 12/29/2012 12 29 2012 2 657 519808 4817125 234 29
6:00:41 4/14/2011 4 14 2011 6 659 523334 4817137 225 40
22:00:54 3/25/2010 3 25 2010 22 639 524483 4817141 98 40
22:00:49 3/29/2012 3 29 2012 22 680 523671 4817138 224 40
0:00:53 3/26/2010 3 26 2010 0 639 524480 4817141 98 40
14:00:48 1/9/2013 1 9 2013 14 663 523927 4817139 224 40
18:00:42 4/5/2011 4 5 2011 18 654 523091 4817136 226 40
0:01:05 1/23/2010 1 23 2010 0 644 523764 4817139 224 40
18:00:53 4/9/2009 4 9 2009 18 633 521669 4817132 229 40
22:00:40 4/2/2011 4 2 2011 22 650 524612 4817142 98 40
20:00:36 2/3/2013 2 3 2013 20 677 520389 4817128 233 40
4:00:53 2/7/2014 2 7 2014 4 909 520761 4817129 232 40
2:00:47 3/26/2010 3 26 2010 2 638 523980 4817140 224 40
0:00:26 4/7/2011 4 7 2011 0 660 523947 4817140 224 40
2:00:56 1/15/2012 1 15 2012 2 665 523218 4817138 225 40
6:00:47 4/21/2011 4 21 2011 6 667 523188 4817138 226 40
4:00:42 4/7/2011 4 7 2011 4 660 523937 4817140 224 40
16:00:53 2/25/2012 2 25 2012 16 658 520928 4817130 231 40
18:00:09 1/2/2010 1 2 2010 18 643 523869 4817140 224 40
18:00:55 1/30/2011 1 30 2011 18 657 520540 4817129 232 40
0:00:54 3/19/2010 3 19 2010 0 657 522021 4817134 228 40
8:00:54 3/28/2010 3 28 2010 8 801 523078 4817138 226 40
2:00:53 1/23/2010 1 23 2010 2 644 523766 4817141 224 40
14:00:47 12/1/2010 12 1 2010 14 657 519964 4817128 234 29
22:00:15 3/19/2008 3 19 2008 22 632 521023 4817132 231 40
16:00:42 2/20/2009 2 20 2009 16 634 521133 4817132 231 40
18:00:24 4/6/2008 4 6 2008 18 636 522646 4817137 227 40
0:00:35 1/5/2011 1 5 2011 0 657 520681 4817131 232 40
18:00:58 4/5/2011 4 5 2011 18 655 524569 4817144 98 40
6:00:41 3/27/2014 3 27 2014 6 918 523954 4817142 224 40
2:00:17 4/6/2011 4 6 2011 2 665 523188 4817140 226 40
0:00:24 3/17/2011 3 17 2011 0 658 520959 4817133 231 40
22:00:24 1/17/2011 1 17 2011 22 647 520912 4817133 231 40
18:00:39 1/26/2014 1 26 2014 18 914 519942 4817130 234 29
2:00:54 2/4/2013 2 4 2013 2 677 520394 4817131 233 40
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16:00:49 1/24/2011 1 24 2011 16 641 520614 4817132 232 40
18:00:54 4/7/2012 4 7 2012 18 671 523093 4817140 226 40
10:00:42 1/18/2014 1 18 2014 10 914 520209 4817131 233 40
2:00:57 3/29/2010 3 29 2010 2 643 524585 4817146 98 40
0:00:53 12/28/2010 12 28 2010 0 647 521028 4817134 231 40
6:01:24 1/1/2010 1 1 2010 6 640 521391 4817135 230 40
2:00:56 3/26/2014 3 26 2014 2 916 523868 4817143 224 40
2:00:53 4/19/2014 4 19 2014 2 909 523594 4817142 225 40
18:01:12 12/14/2013 12 14 2013 18 658 520876 4817134 231 40
16:00:50 2/5/2014 2 5 2014 16 671 520812 4817133 231 40
18:00:47 3/3/2013 3 3 2013 18 658 520897 4817134 231 40
2:00:18 1/19/2009 1 19 2009 2 635 520416 4817133 232 40
0:00:48 3/21/2013 3 21 2013 0 679 521291 4817136 230 40
18:00:54 12/27/2010 12 27 2010 18 657 521117 4817135 231 40
16:00:30 1/21/2011 1 21 2011 16 641 520598 4817134 232 40
22:00:49 4/4/2011 4 4 2011 22 660 524596 4817147 98 40
2:01:42 2/4/2014 2 4 2014 2 679 520226 4817133 233 40
18:00:54 4/21/2011 4 21 2011 18 655 522118 4817139 228 40
8:00:53 4/8/2011 4 8 2011 8 662 523025 4817142 226 40
22:00:41 1/10/2009 1 10 2009 22 637 522782 4817142 227 40
4:00:53 4/1/2010 4 1 2010 4 640 524433 4817148 98 40
22:00:47 4/4/2011 4 4 2011 22 662 523890 4817146 224 40
6:00:47 2/7/2014 2 7 2014 6 909 520746 4817135 232 40
4:00:55 4/1/2011 4 1 2011 4 668 523994 4817146 224 40
22:00:44 4/6/2011 4 6 2011 22 665 524296 4817147 127 40
6:00:48 12/3/2010 12 3 2010 6 655 524448 4817148 98 40
18:00:41 1/30/2011 1 30 2011 18 657 520555 4817135 232 40
0:00:48 12/31/2010 12 31 2010 0 639 523634 4817146 224 40
14:00:54 1/5/2011 1 5 2011 14 657 520882 4817137 231 40
14:00:48 11/29/2009 11 29 2009 14 633 521763 4817139 229 40
16:00:55 1/30/2014 1 30 2014 16 909 521157 4817138 231 40
22:00:53 2/12/2011 2 12 2011 22 638 520872 4817137 231 40
0:00:54 1/19/2009 1 19 2009 0 635 520418 4817135 232 40
14:00:41 1/18/2010 1 18 2010 14 641 519953 4817134 234 29
4:01:05 4/5/2011 4 5 2011 4 667 523537 4817146 225 40
16:00:54 3/1/2011 3 1 2011 16 653 521824 4817140 229 40
6:00:53 4/29/2011 4 29 2011 6 664 523461 4817146 225 40
16:00:41 1/18/2010 1 18 2010 16 641 519952 4817135 234 29
0:00:19 2/28/2010 2 28 2010 0 641 520835 4817137 231 40
0:01:37 4/19/2012 4 19 2012 0 677 523742 4817147 224 40
4:00:53 12/21/2013 12 21 2013 4 908 520877 4817137 231 40
22:00:47 1/10/2014 1 10 2014 22 914 520872 4817137 231 40
6:00:26 2/10/2014 2 10 2014 6 917 521003 4817138 231 40
22:00:48 4/2/2010 4 2 2010 22 650 523391 4817146 225 40
20:00:47 2/17/2014 2 17 2014 20 679 520859 4817138 231 40
22:00:54 4/5/2011 4 5 2011 22 650 523230 4817146 225 40
18:01:11 12/27/2010 12 27 2010 18 647 521115 4817139 231 40
16:00:53 12/30/2013 12 30 2013 16 914 520006 4817136 234 29
22:00:24 4/6/2011 4 6 2011 22 658 524605 4817151 98 40
20:00:55 1/29/2014 1 29 2014 20 914 520439 4817137 232 40
18:00:48 3/7/2011 3 7 2011 18 657 520535 4817138 232 40
18:00:55 3/19/2008 3 19 2008 18 631 521071 4817139 231 40
18:00:55 11/22/2011 11 22 2011 18 665 520020 4817136 233 40
2:00:40 4/3/2010 4 3 2010 2 640 523895 4817149 224 40
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18:00:53 2/17/2014 2 17 2014 18 916 520893 4817139 231 40
6:00:42 4/7/2011 4 7 2011 6 666 524128 4817150 127 40
18:00:53 1/11/2013 1 11 2013 18 671 520684 4817139 232 40
4:00:49 4/3/2011 4 3 2011 4 801 523555 4817148 225 40
22:00:47 1/8/2013 1 8 2013 22 677 520665 4817139 232 40
0:01:05 3/22/2010 3 22 2010 0 650 522538 4817145 227 40
18:00:53 2/12/2011 2 12 2011 18 638 520871 4817139 231 40
18:00:54 3/21/2010 3 21 2010 18 655 521796 4817142 229 40
18:00:43 2/29/2012 2 29 2012 18 658 521017 4817141 231 40
0:00:41 4/3/2010 4 3 2010 0 650 523400 4817149 225 40
8:00:53 12/1/2010 12 1 2010 8 657 519958 4817138 234 29
6:00:42 4/1/2011 4 1 2011 6 668 523960 4817151 224 40
8:00:54 2/12/2014 2 12 2014 8 909 520932 4817141 231 40
22:00:41 3/29/2012 3 29 2012 22 676 523698 4817150 224 40
18:00:56 4/8/2010 4 8 2010 18 653 523928 4817151 224 40
8:00:53 12/5/2010 12 5 2010 8 650 521520 4817143 230 40
2:00:56 1/2/2009 1 2 2009 2 633 524344 4817153 127 40
0:00:48 4/14/2011 4 14 2011 0 663 523191 4817149 226 40
6:00:55 4/6/2011 4 6 2011 6 665 523326 4817149 225 40
8:00:55 12/5/2012 12 5 2012 8 677 524719 4817154 98 40
22:00:54 2/17/2014 2 17 2014 22 679 520857 4817141 231 40
0:00:29 1/2/2009 1 2 2009 0 633 524344 4817154 127 40
2:00:53 4/3/2011 4 3 2011 2 801 523556 4817151 225 40
22:00:12 3/18/2010 3 18 2010 22 657 521999 4817146 229 40
7:29:42 12/17/2012 12 17 2012 7 641 524020 4817153 127 40
0:00:41 2/5/2010 2 5 2010 0 640 520834 4817142 231 40
14:01:12 2/9/2014 2 9 2014 14 914 521145 4817143 231 40
0:00:52 4/18/2011 4 18 2011 0 663 523252 4817150 225 40
6:00:33 1/19/2009 1 19 2009 6 635 520405 4817141 233 40
14:00:53 2/3/2011 2 3 2011 14 647 520876 4817142 231 40
2:00:47 4/8/2011 4 8 2011 2 659 523031 4817149 226 40
22:00:38 3/4/2014 3 4 2014 22 909 520851 4817142 231 40
18:01:24 1/29/2011 1 29 2011 18 647 520950 4817143 231 40
6:00:39 4/7/2011 4 7 2011 6 664 523974 4817153 224 40
18:00:51 2/14/2013 2 14 2013 18 665 520813 4817142 231 40
0:00:53 2/5/2011 2 5 2011 0 646 520754 4817142 232 40
4:00:14 3/26/2011 3 26 2011 4 664 521816 4817146 229 40
20:00:56 4/15/2013 4 15 2013 20 679 521516 4817145 230 40
22:00:54 12/27/2010 12 27 2010 22 647 521113 4817144 231 40
12:00:55 1/11/2013 1 11 2013 12 663 523795 4817153 224 40
16:00:42 1/4/2014 1 4 2014 16 914 520102 4817141 233 40
22:00:54 3/25/2010 3 25 2010 22 638 523992 4817154 224 40
22:00:38 1/29/2014 1 29 2014 22 914 520441 4817142 232 40
22:01:24 3/26/2010 3 26 2010 22 643 523283 4817152 225 40
12:00:53 1/9/2013 1 9 2013 12 663 523948 4817154 224 40
4:00:53 4/7/2011 4 7 2011 4 666 524118 4817155 127 40
22:00:30 12/27/2010 12 27 2010 22 657 521112 4817145 231 40
0:01:11 3/5/2014 3 5 2014 0 909 520853 4817144 231 40
2:00:25 4/7/2011 4 7 2011 2 664 523967 4817155 224 40
22:00:32 1/25/2014 1 25 2014 22 914 520064 4817142 233 40
4:00:38 12/27/2010 12 27 2010 4 639 523933 4817155 224 40
2:00:53 4/5/2014 4 5 2014 2 917 523707 4817154 224 40
22:00:55 4/13/2011 4 13 2011 22 663 523193 4817152 226 40
16:00:46 3/15/2009 3 15 2009 16 644 521117 4817145 231 40
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22:00:54 4/4/2011 4 4 2011 22 661 524180 4817156 127 40
4:00:54 4/5/2014 4 5 2014 4 917 523709 4817154 224 40
12:00:48 1/27/2014 1 27 2014 12 914 520029 4817142 233 40
20:00:55 1/10/2014 1 10 2014 20 914 520872 4817145 231 40
20:00:48 2/28/2012 2 28 2012 20 658 520473 4817144 232 40
8:00:55 1/19/2009 1 19 2009 8 635 520408 4817144 232 40
6:00:54 12/31/2010 12 31 2010 6 650 522715 4817151 227 40
4:00:44 4/7/2011 4 7 2011 4 664 523968 4817156 224 40
6:00:22 2/4/2014 2 4 2014 6 671 520558 4817144 232 40
16:01:18 1/23/2011 1 23 2011 16 647 520922 4817145 231 40
16:00:39 1/29/2014 1 29 2014 16 907 520711 4817145 232 40
12:00:50 4/13/2013 4 13 2013 12 679 521133 4817147 231 40
18:00:48 3/16/2011 3 16 2011 18 659 522231 4817150 228 40
18:01:12 12/31/2009 12 31 2009 18 640 521046 4817146 231 40
16:00:54 3/5/2011 3 5 2011 16 653 520840 4817146 231 40
18:00:26 1/2/2010 1 2 2010 18 638 524441 4817158 98 40
20:00:42 2/19/2012 2 19 2012 20 658 520468 4817145 232 40
18:00:42 2/2/2012 2 2 2012 18 658 521026 4817147 231 40
4:00:55 4/18/2011 4 18 2011 4 666 524181 4817157 127 40
20:00:53 3/1/2013 3 1 2013 20 679 521180 4817147 231 40
18:00:42 4/24/2008 4 24 2008 18 633 522186 4817151 228 40
6:00:54 4/5/2011 4 5 2011 6 667 523410 4817155 225 40
0:01:20 3/26/2010 3 26 2010 0 638 523993 4817157 224 40
18:00:54 1/8/2013 1 8 2013 18 677 520662 4817146 232 40
6:00:41 4/18/2011 4 18 2011 6 666 524180 4817158 127 40
2:00:27 2/4/2014 2 4 2014 2 671 520550 4817146 232 40
4:00:54 4/5/2014 4 5 2014 4 909 523575 4817156 225 40
18:00:20 4/19/2011 4 19 2011 18 662 522174 4817151 228 40
6:00:48 4/6/2011 4 6 2011 6 663 523107 4817155 226 40
8:00:48 3/29/2010 3 29 2010 8 652 524265 4817159 127 40
20:00:49 1/25/2014 1 25 2014 20 914 520063 4817145 233 40
22:00:29 4/1/2010 4 1 2010 22 746 524387 4817160 127 40
2:00:47 1/5/2011 1 5 2011 2 657 520664 4817147 232 40
8:00:50 2/4/2014 2 4 2014 8 671 520554 4817147 232 40
18:00:47 4/4/2011 4 4 2011 18 663 524683 4817161 98 40
2:01:49 4/7/2011 4 7 2011 2 666 524123 4817159 127 40
18:00:54 1/9/2014 1 9 2014 18 914 520124 4817146 233 40
4:00:43 2/4/2014 2 4 2014 4 671 520550 4817147 232 40
12:00:53 1/2/2009 1 2 2009 12 632 524054 4817159 127 40
4:00:49 4/3/2010 4 3 2010 4 653 522234 4817153 228 40
18:00:47 4/15/2009 4 15 2009 18 648 524704 4817162 98 40
16:00:56 3/25/2009 3 25 2009 16 647 521953 4817153 229 40
22:00:35 2/2/2014 2 2 2014 22 917 520274 4817147 233 40
0:00:47 4/18/2011 4 18 2011 0 666 524179 4817161 127 40
18:01:26 4/23/2011 4 23 2011 18 657 521794 4817153 229 40
0:00:30 4/7/2011 4 7 2011 0 666 524113 4817161 127 40
14:00:41 1/21/2011 1 21 2011 14 655 521175 4817151 231 40
14:01:01 2/5/2014 2 5 2014 14 671 520810 4817150 231 40
18:00:54 3/25/2011 3 25 2011 18 654 520845 4817150 231 40
18:00:53 3/6/2011 3 6 2011 18 653 520416 4817149 232 40
16:01:06 2/3/2011 2 3 2011 16 646 520919 4817150 231 40
2:00:41 1/7/2011 1 7 2011 2 657 520669 4817150 232 40
18:00:23 3/25/2010 3 25 2010 18 801 523717 4817160 224 40
20:00:54 2/2/2014 2 2 2014 20 917 520266 4817149 233 40
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14:00:54 1/4/2014 1 4 2014 14 914 520095 4817149 233 40
6:00:47 4/1/2010 4 1 2010 6 640 524425 4817163 98 40
22:01:01 4/4/2014 4 4 2014 22 917 523770 4817161 224 40
2:00:53 3/9/2011 3 9 2011 2 801 520409 4817150 232 40
16:00:47 1/30/2014 1 30 2014 16 914 520635 4817151 232 40
2:00:41 4/8/2011 4 8 2011 2 660 522897 4817158 226 40
18:00:50 3/19/2008 3 19 2008 18 632 520867 4817151 231 40
18:00:54 1/16/2011 1 16 2011 18 646 521084 4817152 231 40
22:01:14 1/4/2011 1 4 2011 22 657 520644 4817151 232 40
18:00:48 3/26/2010 3 26 2010 18 652 524146 4817163 127 40
6:00:48 1/2/2011 1 2 2011 6 642 522429 4817157 227 40
4:00:43 2/6/2012 2 6 2012 4 658 520697 4817152 232 40
0:00:53 2/18/2014 2 18 2014 0 916 520855 4817152 231 40
6:00:25 4/18/2011 4 18 2011 6 650 524794 4817165 98 40
0:01:24 4/5/2014 4 5 2014 0 917 523768 4817162 224 40
0:00:47 1/25/2009 1 25 2009 0 632 520475 4817151 232 40
18:00:57 3/19/2008 3 19 2008 18 634 520882 4817152 231 40
0:00:57 2/25/2012 2 25 2012 0 665 520741 4817152 232 40
16:00:54 1/8/2013 1 8 2013 16 679 520691 4817152 232 40
8:00:56 3/1/2011 3 1 2011 8 638 520948 4817153 231 40
18:00:24 2/22/2009 2 22 2009 18 634 520845 4817153 231 40
2:00:44 1/25/2009 1 25 2009 2 632 520509 4817152 232 40
0:00:39 4/7/2011 4 7 2011 0 664 523962 4817163 224 40
4:00:44 1/19/2009 1 19 2009 4 635 520414 4817152 232 40
2:00:35 4/18/2011 4 18 2011 2 666 524177 4817165 127 40
0:00:24 1/17/2011 1 17 2011 0 646 521084 4817154 231 40
16:00:43 1/30/2014 1 30 2014 16 679 520630 4817153 232 40
22:00:53 2/16/2011 2 16 2011 22 650 521119 4817155 231 40
2:01:14 3/2/2013 3 2 2013 2 679 521079 4817155 231 40
16:00:38 1/19/2011 1 19 2011 16 647 520852 4817154 231 40
18:00:26 4/16/2011 4 16 2011 18 665 522111 4817158 228 40
8:01:12 1/25/2009 1 25 2009 8 632 520537 4817153 232 40
16:00:55 1/2/2009 1 2 2009 16 632 524051 4817165 127 40
2:00:54 3/4/2014 3 4 2014 2 679 520913 4817155 231 40
22:00:48 3/19/2008 3 19 2008 22 634 520893 4817155 231 40
18:00:55 1/14/2011 1 14 2011 18 646 520744 4817154 232 40
16:00:23 3/31/2008 3 31 2008 16 634 521074 4817155 231 40
0:00:53 3/26/2010 3 26 2010 0 656 524236 4817166 127 40
12:00:56 1/12/2010 1 12 2010 12 647 519992 4817152 234 29
8:01:06 1/2/2011 1 2 2011 8 642 522428 4817160 227 40
0:01:13 4/15/2009 4 15 2009 0 643 523210 4817163 226 40
12:00:47 1/4/2014 1 4 2014 12 914 520070 4817153 233 40
4:01:13 3/14/2011 3 14 2011 4 653 521370 4817157 230 40
22:00:52 4/4/2014 4 4 2014 22 908 524404 4817168 127 40
22:00:28 3/25/2010 3 25 2010 22 656 524238 4817167 127 40
12:00:21 1/5/2011 1 5 2011 12 650 520949 4817156 231 40
18:00:56 1/26/2014 1 26 2014 18 658 520106 4817154 233 40
8:01:11 4/11/2013 4 11 2013 8 679 521526 4817158 230 40
6:00:48 1/25/2009 1 25 2009 6 632 520514 4817155 232 40
22:00:34 1/24/2009 1 24 2009 22 632 520478 4817156 232 40
0:01:06 1/11/2014 1 11 2014 0 914 520874 4817157 231 40
18:00:42 12/21/2010 12 21 2010 18 657 519862 4817154 234 29
8:01:11 1/5/2011 1 5 2011 8 657 520742 4817157 232 40
2:00:48 12/31/2010 12 31 2010 2 641 523358 4817165 225 40
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4:00:56 4/19/2011 4 19 2011 4 668 524668 4817170 98 40
20:00:48 3/31/2013 3 31 2013 20 658 523341 4817166 225 40
4:00:48 1/25/2009 1 25 2009 4 632 520518 4817156 232 40
16:00:56 1/9/2014 1 9 2014 16 914 520111 4817156 233 40
4:00:57 2/18/2014 2 18 2014 4 917 520868 4817158 231 40
18:00:53 3/25/2010 3 25 2010 18 638 524007 4817169 224 40
8:00:23 3/28/2010 3 28 2010 8 652 522844 4817165 226 40
0:00:55 3/28/2014 3 28 2014 0 909 524516 4817171 98 40
0:00:54 3/10/2014 3 10 2014 0 679 520841 4817158 231 40
4:00:47 4/20/2011 4 20 2011 4 665 522099 4817163 228 40
8:01:05 3/3/2013 3 3 2013 8 679 520974 4817159 231 40
18:00:54 1/25/2011 1 25 2011 18 657 520583 4817158 232 40
18:00:53 2/3/2014 2 3 2014 18 679 520098 4817157 233 40
18:00:41 3/20/2010 3 20 2010 18 657 520843 4817159 231 40
16:00:42 2/29/2012 2 29 2012 16 658 520973 4817160 231 40
18:00:47 2/16/2011 2 16 2011 18 650 521123 4817161 231 40
14:00:53 1/29/2014 1 29 2014 14 914 520218 4817158 233 40
22:00:35 1/14/2011 1 14 2011 22 646 520740 4817160 232 40
22:00:45 3/27/2014 3 27 2014 22 909 524515 4817173 98 40
2:00:53 1/2/2011 1 2 2011 2 642 522445 4817165 227 40
0:00:50 1/9/2013 1 9 2013 0 677 520676 4817160 232 40
4:00:47 2/18/2014 2 18 2014 4 909 521176 4817162 231 40
10:00:42 1/2/2009 1 2 2009 10 632 524041 4817171 127 40
4:00:49 1/2/2011 1 2 2011 4 642 522427 4817166 227 40
0:00:53 1/15/2011 1 15 2011 0 646 520736 4817160 232 40
8:00:56 3/29/2010 3 29 2010 8 642 524403 4817173 127 40
0:00:50 1/2/2011 1 2 2011 0 642 522438 4817166 227 40
14:00:33 1/27/2014 1 27 2014 14 914 520029 4817158 233 40
14:00:41 1/2/2009 1 2 2009 14 632 524049 4817172 127 40
20:00:47 12/29/2013 12 29 2013 20 911 520845 4817161 231 40
2:00:25 4/20/2011 4 20 2011 2 665 522095 4817165 228 40
0:00:48 1/6/2010 1 6 2010 0 639 521071 4817162 231 40
18:00:44 1/25/2014 1 25 2014 18 658 520140 4817159 233 40
22:00:53 1/21/2013 1 21 2013 22 665 523122 4817169 226 40
22:01:08 4/2/2011 4 2 2011 22 801 523595 4817170 225 40
6:00:56 2/4/2014 2 4 2014 6 679 520245 4817160 233 40
0:00:53 4/3/2011 4 3 2011 0 801 523590 4817170 225 40
6:01:09 1/2/2010 1 2 2010 6 643 523302 4817170 225 40
8:00:53 1/23/2011 1 23 2011 8 647 521771 4817165 229 40
12:00:50 4/1/2012 4 1 2012 12 658 520868 4817162 231 40
8:00:36 4/14/2009 4 14 2009 8 634 521866 4817165 229 40
4:00:53 2/4/2014 2 4 2014 4 679 520242 4817160 233 40
6:00:25 4/19/2011 4 19 2011 6 668 524665 4817175 98 40
20:00:57 12/29/2013 12 29 2013 20 679 520845 4817163 231 40
0:00:49 1/18/2011 1 18 2011 0 647 520874 4817163 231 40
2:00:42 1/9/2013 1 9 2013 2 677 520678 4817163 232 40
18:00:50 12/3/2010 12 3 2010 18 653 520842 4817163 231 40
6:00:53 3/29/2010 3 29 2010 6 642 524575 4817176 98 40
2:00:54 3/29/2010 3 29 2010 2 642 524575 4817176 98 40
18:00:54 3/28/2011 3 28 2011 18 654 520859 4817164 231 40
0:00:43 4/19/2008 4 19 2008 0 637 523958 4817174 224 40
18:00:55 12/18/2013 12 18 2013 18 671 524671 4817177 98 40
6:00:48 3/26/2011 3 26 2011 6 666 521813 4817167 229 40
4:01:12 3/29/2010 3 29 2010 4 642 524578 4817177 98 40
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2:00:47 3/26/2010 3 26 2010 2 644 524198 4817176 127 40
0:00:43 4/26/2011 4 26 2011 0 654 523941 4817175 224 40
22:00:39 1/1/2011 1 1 2011 22 642 522496 4817170 227 40
16:00:41 3/22/2010 3 22 2010 16 653 521833 4817168 229 40
6:00:47 1/5/2011 1 5 2011 6 657 520730 4817165 232 40
18:00:55 3/8/2011 3 8 2011 18 801 520406 4817164 233 40
4:00:54 3/8/2010 3 8 2010 4 647 523683 4817175 224 40
4:00:39 1/5/2011 1 5 2011 4 657 520731 4817165 232 40
0:02:16 3/22/2013 3 22 2013 0 679 520856 4817165 231 40
16:01:24 2/23/2013 2 23 2013 16 677 521155 4817166 231 40
4:00:42 1/12/2013 1 12 2013 4 665 520664 4817165 232 40
0:00:30 1/12/2013 1 12 2013 0 665 520673 4817165 232 40
2:01:12 3/8/2010 3 8 2010 2 647 523831 4817175 224 40
2:00:56 1/12/2013 1 12 2013 2 665 520665 4817165 232 40
22:00:49 1/11/2013 1 11 2013 22 665 520645 4817165 232 40
18:00:24 4/2/2011 4 2 2011 18 669 524007 4817176 224 40
0:00:55 3/9/2011 3 9 2011 0 801 520406 4817164 233 40
6:00:54 4/5/2014 4 5 2014 6 909 523612 4817175 225 40
2:00:55 1/12/2013 1 12 2013 2 680 520878 4817166 231 40
4:00:45 12/15/2010 12 15 2010 4 647 521126 4817167 231 40
2:00:55 2/18/2014 2 18 2014 2 679 520844 4817166 231 40
8:00:41 1/18/2011 1 18 2011 8 639 521598 4817168 230 40
16:01:10 1/1/2009 1 1 2009 16 637 524216 4817177 127 40
12:00:56 1/6/2014 1 6 2014 12 914 519991 4817164 234 29
18:00:55 12/17/2008 12 17 2008 18 634 524431 4817178 98 40
16:00:42 2/11/2011 2 11 2011 16 657 521055 4817167 231 40
20:00:53 3/27/2014 3 27 2014 20 917 522036 4817170 228 40
4:00:47 1/12/2013 1 12 2013 4 680 520874 4817167 231 40
0:00:54 2/18/2014 2 18 2014 0 679 520840 4817166 231 40
6:01:42 3/27/2014 3 27 2014 6 909 524028 4817177 127 40
2:00:51 4/14/2010 4 14 2010 2 642 524726 4817180 98 40
16:00:47 2/5/2014 2 5 2014 16 679 520737 4817166 232 40
22:01:12 3/21/2013 3 21 2013 22 679 520853 4817167 231 40
20:00:54 1/9/2014 1 9 2014 20 914 520075 4817165 233 40
22:00:47 3/8/2011 3 8 2011 22 801 520394 4817166 233 40
2:00:23 4/8/2011 4 8 2011 2 661 523019 4817174 226 40
4:00:54 3/22/2013 3 22 2013 4 679 520855 4817167 231 40
10:00:29 1/9/2013 1 9 2013 10 663 523816 4817177 224 40
2:00:48 3/22/2013 3 22 2013 2 679 520856 4817168 231 40
8:00:50 4/29/2010 4 29 2010 8 644 524157 4817179 127 40
18:00:54 3/26/2010 3 26 2010 18 650 524456 4817180 98 40
6:00:55 12/15/2010 12 15 2010 6 647 521117 4817169 231 40
18:00:53 2/17/2014 2 17 2014 18 917 521171 4817169 231 40
16:00:56 2/27/2011 2 27 2011 16 639 520723 4817168 232 40
18:00:54 1/1/2011 1 1 2011 18 642 522492 4817173 227 40
6:00:55 1/12/2013 1 12 2013 6 680 520878 4817168 231 40
18:00:53 1/3/2014 1 3 2014 18 917 521223 4817169 230 40
6:00:55 1/12/2013 1 12 2013 6 665 520665 4817168 232 40
12:00:44 1/22/2010 1 22 2010 12 647 519986 4817166 234 29
20:00:54 3/1/2012 3 1 2012 20 665 520737 4817169 232 40
20:00:50 1/20/2014 1 20 2014 20 914 520312 4817168 233 40
18:00:42 4/19/2011 4 19 2011 18 662 522155 4817173 228 40
18:00:50 3/30/2012 3 30 2012 18 679 523465 4817178 225 40
18:00:47 4/24/2011 4 24 2011 18 657 522023 4817173 228 40
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22:00:47 4/6/2011 4 6 2011 22 650 524548 4817182 98 40
22:00:53 4/7/2012 4 7 2012 22 671 523087 4817177 226 40
10:01:09 4/24/2011 4 24 2011 10 657 521841 4817173 229 40
18:00:36 3/8/2011 3 8 2011 18 801 520422 4817169 232 40
18:01:00 1/19/2011 1 19 2011 18 641 520936 4817170 231 40
0:01:10 3/19/2010 3 19 2010 0 647 522121 4817174 228 40
18:00:56 1/26/2011 1 26 2011 18 657 521158 4817171 231 40
6:01:12 3/27/2014 3 27 2014 6 679 521217 4817172 230 40
0:00:54 4/24/2009 4 24 2009 0 634 521229 4817172 230 40
6:00:54 3/4/2014 3 4 2014 6 916 520910 4817172 231 40
16:00:56 1/6/2014 1 6 2014 16 914 519833 4817168 234 29
0:00:41 3/21/2010 3 21 2010 0 643 520842 4817171 231 40
18:00:41 1/5/2010 1 5 2010 18 640 521505 4817174 230 40
14:00:39 1/6/2014 1 6 2014 14 914 519995 4817169 234 29
22:00:48 4/18/2008 4 18 2008 22 631 523411 4817180 225 40
18:00:41 3/23/2011 3 23 2011 18 661 520932 4817172 231 40
22:00:53 4/6/2011 4 6 2011 22 801 524309 4817184 127 40
8:00:47 2/10/2014 2 10 2014 8 917 521056 4817173 231 40
0:00:54 2/5/2011 2 5 2011 0 650 521159 4817173 231 40
16:00:39 3/8/2011 3 8 2011 16 801 520463 4817171 232 40
2:01:10 2/7/2014 2 7 2014 2 671 520830 4817172 231 40
18:00:54 2/22/2009 2 22 2009 18 634 520777 4817173 232 40
4:00:53 3/4/2014 3 4 2014 4 916 520910 4817173 231 40
18:00:47 2/16/2011 2 16 2011 18 654 520882 4817173 231 40
22:00:44 4/21/2008 4 21 2008 22 634 523111 4817181 226 40
16:00:54 2/22/2011 2 22 2011 16 801 521140 4817174 231 40
4:00:54 4/14/2010 4 14 2010 4 642 524634 4817186 98 40
22:00:53 4/6/2014 4 6 2014 22 909 524686 4817187 98 40
18:00:53 3/7/2012 3 7 2012 18 665 521268 4817175 230 40
0:00:48 4/26/2011 4 26 2011 0 667 524022 4817185 127 40
4:00:56 4/18/2011 4 18 2011 4 650 524794 4817188 98 40
2:00:53 12/27/2010 12 27 2010 2 639 523954 4817185 224 40
10:00:55 1/20/2014 1 20 2014 10 914 520066 4817172 233 40
22:00:50 4/24/2014 4 24 2014 22 907 523222 4817183 225 40
18:00:54 1/2/2010 1 2 2010 18 633 524338 4817187 127 40
8:00:53 2/4/2014 2 4 2014 8 679 520243 4817173 233 40
6:01:23 3/27/2014 3 27 2014 6 914 521215 4817176 230 40
4:00:22 1/25/2012 1 25 2012 4 658 520707 4817175 232 40
18:00:56 3/8/2010 3 8 2010 18 641 521114 4817176 231 40
20:00:29 1/11/2013 1 11 2013 20 665 520644 4817175 232 40
6:00:47 4/3/2010 4 3 2010 6 641 523969 4817186 224 40
10:00:45 1/27/2009 1 27 2009 10 632 520737 4817175 232 40
0:00:48 4/22/2008 4 22 2008 0 634 523107 4817183 226 40
2:01:11 3/11/2012 3 11 2012 2 665 520611 4817175 232 40
14:00:11 2/11/2011 2 11 2011 14 657 521087 4817177 231 40
2:01:17 3/18/2013 3 18 2013 2 679 523063 4817183 226 40
18:00:55 3/21/2010 3 21 2010 18 638 521506 4817178 230 40
10:00:55 1/4/2014 1 4 2014 10 914 520062 4817174 233 40
8:00:46 4/8/2013 4 8 2013 8 671 521232 4817178 230 40
20:00:15 2/19/2014 2 19 2014 20 916 520614 4817176 232 40
16:00:53 1/5/2011 1 5 2011 16 654 521165 4817178 231 40
16:00:47 1/30/2011 1 30 2011 16 641 520705 4817176 232 40
18:01:12 12/8/2011 12 8 2011 18 655 519912 4817174 234 29
18:00:26 2/7/2012 2 7 2012 18 658 521013 4817177 231 40
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4:00:43 2/18/2014 2 18 2014 4 679 520853 4817177 231 40
6:00:56 1/25/2012 1 25 2012 6 658 520704 4817177 232 40
6:00:28 4/14/2010 4 14 2010 6 642 524633 4817190 98 40
18:00:38 1/3/2014 1 3 2014 18 914 519919 4817175 234 29
2:00:40 4/16/2013 4 16 2013 2 658 523274 4817186 225 40
18:00:54 3/27/2008 3 27 2008 18 633 520501 4817177 232 40
18:00:54 3/27/2008 3 27 2008 18 636 520546 4817177 232 40
0:00:53 4/6/2012 4 6 2012 0 657 520270 4817176 233 40
0:00:54 12/31/2010 12 31 2010 0 641 523523 4817187 225 40
22:00:41 1/7/2013 1 7 2013 22 679 520922 4817178 231 40
8:00:42 2/24/2009 2 24 2009 8 637 524506 4817191 98 40
16:00:41 12/31/2009 12 31 2009 16 640 521136 4817180 231 40
6:00:41 12/8/2012 12 8 2012 6 670 524783 4817192 98 40
22:00:56 3/1/2010 3 1 2010 22 641 520836 4817179 231 40
18:00:53 3/20/2010 3 20 2010 18 655 521118 4817180 231 40
4:01:16 4/21/2012 4 21 2012 4 670 524030 4817190 127 40
18:00:55 12/2/2010 12 2 2010 18 801 520837 4817179 231 40
22:00:55 3/20/2010 3 20 2010 22 643 520846 4817180 231 40
0:00:54 4/14/2009 4 14 2009 0 641 523894 4817190 224 40
18:01:12 3/27/2013 3 27 2013 18 677 521488 4817182 230 40
18:00:49 4/2/2008 4 2 2008 18 631 522849 4817186 226 40
20:00:38 3/10/2012 3 10 2012 20 665 520774 4817180 232 40
0:00:54 2/17/2011 2 17 2011 0 650 521122 4817181 231 40
18:00:49 1/11/2013 1 11 2013 18 665 520622 4817179 232 40
22:00:54 4/13/2009 4 13 2009 22 641 523894 4817190 224 40
18:00:49 1/10/2009 1 10 2009 18 637 522824 4817187 226 40
18:00:52 3/26/2010 3 26 2010 18 801 524430 4817193 98 40
6:00:54 3/30/2010 3 30 2010 6 638 520258 4817179 233 40
2:00:53 4/2/2012 4 2 2012 2 680 523369 4817190 225 40
4:00:48 3/14/2011 3 14 2011 4 655 521119 4817183 231 40
20:01:09 3/10/2014 3 10 2014 20 679 520764 4817182 232 40
2:01:03 3/21/2010 3 21 2010 2 650 521829 4817185 229 40
0:00:48 3/26/2010 3 26 2010 0 644 524183 4817193 127 40
8:01:46 1/2/2010 1 2 2010 8 638 524418 4817194 98 40
18:00:53 2/6/2011 2 6 2011 18 641 520527 4817181 232 40
2:00:53 2/5/2010 2 5 2010 2 640 520873 4817182 231 40
18:00:48 3/20/2010 3 20 2010 18 639 521023 4817183 231 40
0:00:35 3/15/2009 3 15 2009 0 634 520823 4817182 231 40
4:01:18 2/9/2011 2 9 2011 4 647 520947 4817183 231 40
4:00:51 3/10/2014 3 10 2014 4 679 520849 4817183 231 40
8:00:53 12/2/2008 12 2 2008 8 633 521197 4817184 231 40
2:00:39 1/11/2014 1 11 2014 2 914 520886 4817183 231 40
2:00:53 2/25/2014 2 25 2014 2 917 521194 4817184 231 40
0:00:41 1/2/2010 1 2 2010 0 640 521119 4817184 231 40
0:00:53 3/28/2010 3 28 2010 0 641 523323 4817191 225 40
8:00:21 1/25/2012 1 25 2012 8 658 520696 4817183 232 40
20:00:55 2/12/2014 2 12 2014 20 917 520702 4817183 232 40
8:00:53 4/8/2011 4 8 2011 8 666 523080 4817191 226 40
6:00:52 3/10/2014 3 10 2014 6 679 520844 4817184 231 40
22:00:42 3/31/2013 3 31 2013 22 658 523138 4817191 226 40
6:00:50 3/26/2011 3 26 2011 6 664 521855 4817187 229 40
0:00:47 12/27/2010 12 27 2010 0 639 523953 4817194 224 40
14:00:23 2/9/2014 2 9 2014 14 679 520770 4817184 232 40
6:00:52 1/26/2014 1 26 2014 6 914 520048 4817182 233 40
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18:00:55 4/10/2009 4 10 2009 18 643 523313 4817192 225 40
10:01:11 1/6/2014 1 6 2014 10 914 519924 4817181 234 29
18:00:24 1/7/2013 1 7 2013 18 679 520921 4817185 231 40
18:00:48 2/19/2011 2 19 2011 18 657 520558 4817184 232 40
4:01:12 1/18/2014 1 18 2014 4 914 520236 4817183 233 40
0:00:20 1/21/2014 1 21 2014 0 914 520316 4817183 233 40
22:00:50 3/28/2010 3 28 2010 22 801 523558 4817194 225 40
4:00:42 4/2/2012 4 2 2012 4 680 523304 4817193 225 40
18:00:54 4/3/2010 4 3 2010 18 655 522825 4817191 226 40
16:01:24 12/14/2013 12 14 2013 16 914 520898 4817185 231 40
22:01:22 3/27/2010 3 27 2010 22 641 523326 4817193 225 40
12:00:34 1/5/2011 1 5 2011 12 657 520898 4817186 231 40
18:00:47 4/10/2009 4 10 2009 18 646 523306 4817194 225 40
8:00:56 1/18/2014 1 18 2014 8 914 520259 4817184 233 40
2:00:42 1/30/2014 1 30 2014 2 914 520367 4817185 233 40
8:00:49 1/26/2014 1 26 2014 8 914 520045 4817184 233 40
8:01:18 1/12/2013 1 12 2013 8 665 520673 4817186 232 40
4:00:53 1/11/2014 1 11 2014 4 914 520851 4817187 231 40
18:00:47 4/1/2010 4 1 2010 18 652 524264 4817198 127 40
6:00:35 1/18/2014 1 18 2014 6 914 520233 4817185 233 40
4:00:53 2/5/2010 2 5 2010 4 640 520869 4817187 231 40
10:01:17 1/5/2011 1 5 2011 10 657 520898 4817187 231 40
16:00:56 12/29/2013 12 29 2013 16 914 519986 4817185 234 29
4:00:54 4/2/2010 4 2 2010 4 640 523367 4817196 225 40
12:01:23 2/11/2011 2 11 2011 12 657 521082 4817189 231 40
18:00:50 12/16/2009 12 16 2009 18 644 524385 4817200 127 40
14:01:35 2/9/2014 2 9 2014 14 671 521223 4817189 230 40
10:00:56 4/14/2009 4 14 2009 10 634 521847 4817191 229 40
2:01:07 2/25/2010 2 25 2010 2 643 522913 4817195 226 40
22:00:42 1/20/2014 1 20 2014 22 914 520318 4817187 233 40
8:00:47 4/8/2011 4 8 2011 8 659 523214 4817196 225 40
2:00:42 12/3/2010 12 3 2010 2 654 523241 4817197 225 40
8:00:46 1/12/2013 1 12 2013 8 680 520899 4817189 231 40
16:00:56 2/18/2014 2 18 2014 16 679 521202 4817190 231 40
4:00:34 4/6/2012 4 6 2012 4 657 520283 4817188 233 40
18:00:47 2/28/2010 2 28 2010 18 641 521199 4817191 231 40
22:00:54 4/11/2009 4 11 2009 22 640 523693 4817200 224 40
18:00:50 12/21/2009 12 21 2009 18 646 524239 4817202 127 40
0:00:56 3/28/2010 3 28 2010 0 643 523313 4817199 225 40
22:00:23 3/18/2010 3 18 2010 22 647 522081 4817195 228 40
16:00:54 2/7/2014 2 7 2014 16 671 520730 4817191 232 40
0:00:42 11/20/2011 11 20 2011 0 658 524702 4817205 98 40
0:01:07 4/12/2009 4 12 2009 0 640 523687 4817201 224 40
18:00:50 2/7/2014 2 7 2014 18 671 520731 4817192 232 40
10:00:50 1/11/2013 1 11 2013 10 663 523810 4817202 224 40
18:00:38 2/17/2012 2 17 2012 18 658 520900 4817192 231 40
18:00:54 1/2/2010 1 2 2010 18 639 523987 4817203 224 40
10:00:41 3/29/2014 3 29 2014 10 916 523558 4817202 225 40
4:00:53 12/31/2010 12 31 2010 4 641 523119 4817200 226 40
2:00:48 4/2/2010 4 2 2010 2 650 522599 4817198 227 40
4:01:12 3/26/2010 3 26 2010 4 643 523366 4817201 225 40
10:00:28 4/1/2012 4 1 2012 10 658 520838 4817193 231 40
18:00:48 1/14/2010 1 14 2010 18 638 521097 4817194 231 40
4:00:54 4/15/2009 4 15 2009 4 641 523894 4817204 224 40
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2:00:48 3/29/2010 3 29 2010 2 641 523258 4817201 225 40
18:00:37 3/16/2013 3 16 2013 18 658 521860 4817197 229 40
6:00:54 3/26/2010 3 26 2010 6 643 523364 4817202 225 40
22:00:47 3/27/2010 3 27 2010 22 643 523316 4817202 225 40
6:00:29 2/10/2014 2 10 2014 6 671 521070 4817194 231 40
0:00:43 2/13/2014 2 13 2014 0 917 520686 4817193 232 40
10:00:54 4/10/2010 4 10 2010 10 646 521555 4817196 230 40
2:00:54 4/15/2009 4 15 2009 2 641 523896 4817204 224 40
0:00:54 1/11/2009 1 11 2009 0 634 522781 4817200 227 40
0:00:55 1/30/2014 1 30 2014 0 914 520367 4817193 233 40
18:00:47 2/28/2012 2 28 2012 18 658 520484 4817194 232 40
4:00:54 4/1/2010 4 1 2010 4 638 524482 4817207 98 40
16:00:55 4/19/2011 4 19 2011 16 662 521848 4817198 229 40
0:00:14 12/25/2012 12 25 2012 0 665 520910 4817196 231 40
8:00:47 1/11/2014 1 11 2014 8 914 520854 4817196 231 40
8:00:55 2/10/2014 2 10 2014 8 671 521071 4817196 231 40
18:00:32 1/19/2011 1 19 2011 18 657 520683 4817195 232 40
22:00:48 2/12/2014 2 12 2014 22 917 520687 4817196 232 40
18:00:55 2/8/2011 2 8 2011 18 654 520625 4817196 232 40
6:00:43 2/24/2009 2 24 2009 6 637 524481 4817208 98 40
22:00:54 12/30/2009 12 30 2009 22 647 521666 4817199 229 40
4:00:43 2/24/2009 2 24 2009 4 637 524479 4817208 98 40
6:00:41 1/11/2014 1 11 2014 6 914 520843 4817197 231 40
8:00:54 4/28/2014 4 28 2014 8 909 523519 4817205 225 40
2:00:24 4/21/2011 4 21 2011 2 665 522952 4817204 226 40
18:00:47 2/15/2009 2 15 2009 18 634 520712 4817197 232 40
22:01:12 12/16/2009 12 16 2009 22 639 524415 4817209 127 40
4:00:39 1/27/2012 1 27 2012 4 665 520630 4817197 232 40
18:00:56 2/4/2013 2 4 2013 18 657 521155 4817198 231 40
18:00:41 3/26/2011 3 26 2011 18 801 521052 4817198 231 40
6:00:58 4/1/2010 4 1 2010 6 638 524481 4817211 98 40
12:01:23 1/3/2014 1 3 2014 12 909 524273 4817211 127 40
2:01:01 4/14/2010 4 14 2010 2 640 524446 4817212 98 40
22:01:17 1/17/2013 1 17 2013 22 675 521435 4817201 230 40
10:00:50 3/29/2014 3 29 2014 10 908 523669 4817209 224 40
6:00:47 3/22/2013 3 22 2013 6 679 520913 4817200 231 40
14:00:56 12/31/2009 12 31 2009 14 640 521105 4817201 231 40
4:00:47 4/16/2009 4 16 2009 4 648 524496 4817212 98 40
8:00:30 4/10/2010 4 10 2010 8 652 521605 4817202 230 40
16:00:23 2/23/2013 2 23 2013 16 663 521207 4817201 231 40
16:00:42 3/22/2010 3 22 2010 16 639 521892 4817203 229 40
10:00:42 5/9/2011 5 9 2011 10 667 522021 4817204 228 40
18:00:48 1/11/2011 1 11 2011 18 801 520736 4817200 232 40
18:00:54 1/11/2011 1 11 2011 18 801 520704 4817200 232 40
4:00:42 1/2/2009 1 2 2009 4 632 523996 4817211 224 40
16:01:11 2/3/2014 2 3 2014 16 679 520098 4817198 233 40
0:00:53 1/26/2013 1 26 2013 0 680 520968 4817201 231 40
6:00:55 12/21/2013 12 21 2013 6 908 521028 4817202 231 40
10:00:50 4/10/2010 4 10 2010 10 652 521620 4817204 229 40
18:00:41 3/16/2014 3 16 2014 18 914 521527 4817204 230 40
18:00:47 1/19/2013 1 19 2013 18 658 520620 4817201 232 40
18:00:47 2/22/2009 2 22 2009 18 633 520497 4817201 232 40
2:00:42 2/25/2010 2 25 2010 2 638 522979 4817209 226 40
2:00:30 4/25/2014 4 25 2014 2 908 522786 4817208 227 40
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6:00:42 4/3/2010 4 3 2010 6 653 523257 4817210 225 40
2:00:41 4/27/2011 4 27 2011 2 667 523769 4817212 224 40
18:25:23 1/29/2014 1 29 2014 18 657 520290 4817200 233 40
22:00:54 4/2/2010 4 2 2010 22 646 523560 4817211 225 40
6:00:53 3/31/2012 3 31 2012 6 663 523772 4817212 224 40
0:00:42 4/27/2011 4 27 2011 0 667 523770 4817212 224 40
6:00:33 4/7/2011 4 7 2011 6 662 523838 4817212 224 40
4:00:53 1/26/2013 1 26 2013 4 680 520968 4817203 231 40
6:00:54 4/16/2009 4 16 2009 6 648 524496 4817215 98 40
2:00:30 1/26/2013 1 26 2013 2 680 520967 4817203 231 40
2:00:53 4/1/2012 4 1 2012 2 658 520418 4817202 232 40
22:00:32 12/30/2010 12 30 2010 22 639 523619 4817213 224 40
0:00:56 3/27/2011 3 27 2011 0 655 522590 4817209 227 40
4:00:47 2/4/2011 2 4 2011 4 647 520877 4817204 231 40
2:00:50 1/3/2013 1 3 2013 2 657 519800 4817201 234 29
4:00:50 4/27/2011 4 27 2011 4 667 523768 4817214 224 40
4:01:22 12/3/2010 12 3 2010 4 654 522991 4817211 226 40
16:00:42 12/20/2010 12 20 2010 16 647 521102 4817205 231 40
18:00:32 4/24/2008 4 24 2008 18 633 522367 4817209 228 40
18:00:33 3/25/2011 3 25 2011 18 661 520840 4817204 231 40
0:00:48 4/3/2010 4 3 2010 0 646 523562 4817214 225 40
18:00:41 3/7/2012 3 7 2012 18 658 521873 4817208 229 40
14:00:55 1/29/2014 1 29 2014 14 907 520715 4817205 232 40
4:00:54 4/2/2010 4 2 2010 4 652 524227 4817216 127 40
6:00:53 12/21/2009 12 21 2009 6 643 524188 4817216 127 40
18:00:32 4/14/2009 4 14 2009 18 648 524584 4817218 98 40
2:01:49 2/7/2014 2 7 2014 2 914 521002 4817206 231 40
4:00:54 2/4/2011 2 4 2011 4 641 520904 4817206 231 40
22:00:54 4/25/2011 4 25 2011 22 667 524111 4817217 127 40
4:01:11 1/23/2010 1 23 2010 4 643 523218 4817214 225 40
18:00:47 12/4/2012 12 4 2012 18 677 524356 4817218 127 40
22:00:50 3/29/2010 3 29 2010 22 801 523997 4817217 224 40
20:00:48 1/21/2013 1 21 2013 20 665 523115 4817214 226 40
14:01:15 2/7/2011 2 7 2011 14 647 521054 4817207 231 40
18:01:12 2/17/2012 2 17 2012 18 641 520759 4817207 232 40
6:00:41 4/20/2011 4 20 2011 6 665 522137 4817212 228 40
18:00:55 4/15/2008 4 15 2008 18 632 523847 4817218 224 40
8:00:54 1/23/2010 1 23 2010 8 643 523216 4817216 225 40
18:01:03 4/10/2009 4 10 2009 18 648 523907 4817219 224 40
18:00:39 1/18/2010 1 18 2010 18 647 519784 4817205 234 29
18:00:48 3/25/2010 3 25 2010 18 644 524193 4817220 127 40
6:00:54 2/3/2014 2 3 2014 6 908 520391 4817207 233 40
6:00:54 1/23/2010 1 23 2010 6 643 523216 4817217 225 40
6:00:36 1/26/2013 1 26 2013 6 680 520959 4817209 231 40
18:00:48 1/24/2009 1 24 2009 18 632 520463 4817208 232 40
12:00:24 4/13/2013 4 13 2013 12 658 521340 4817211 230 40
18:03:02 2/1/2010 2 1 2010 18 641 521534 4817212 230 40
2:00:42 4/29/2009 4 29 2009 2 646 522164 4817214 228 40
6:00:48 3/29/2010 3 29 2010 6 643 524724 4817223 98 40
18:00:53 2/15/2014 2 15 2014 18 679 520796 4817210 232 40
9:00:48 4/10/2010 4 10 2010 9 801 521545 4817212 230 40
6:00:55 4/6/2012 4 6 2012 6 657 520253 4817208 233 40
0:00:48 3/29/2009 3 29 2009 0 633 520868 4817210 231 40
16:00:53 2/7/2014 2 7 2014 16 679 520713 4817210 232 40
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2:00:53 12/31/2009 12 31 2009 2 647 521857 4817214 229 40
22:00:26 3/26/2010 3 26 2010 22 656 523217 4817218 225 40
18:01:55 2/4/2012 2 4 2012 18 641 520627 4817210 232 40
6:00:53 1/2/2009 1 2 2009 6 632 523986 4817221 224 40
2:00:31 4/20/2008 4 20 2008 2 634 523793 4817220 224 40
6:01:10 3/17/2014 3 17 2014 6 916 524359 4817223 127 40
22:00:24 3/25/2010 3 25 2010 22 644 524191 4817222 127 40
18:00:53 3/26/2010 3 26 2010 18 643 524153 4817222 127 40
6:00:53 4/2/2010 4 2 2010 6 640 523387 4817220 225 40
4:00:48 4/7/2011 4 7 2011 4 662 523826 4817222 224 40
4:00:42 1/8/2009 1 8 2009 4 633 523773 4817221 224 40
22:00:53 2/16/2011 2 16 2011 22 657 521126 4817213 231 40
18:00:56 4/3/2010 4 3 2010 18 640 524706 4817225 98 40
0:00:54 4/7/2011 4 7 2011 0 654 523842 4817222 224 40
4:01:53 2/3/2014 2 3 2014 4 908 520390 4817211 233 40
4:00:54 4/7/2011 4 7 2011 4 654 523840 4817222 224 40
6:01:18 4/14/2010 4 14 2010 6 640 522924 4817219 226 40
2:00:53 4/7/2011 4 7 2011 2 654 523840 4817222 224 40
0:00:42 2/17/2011 2 17 2011 0 657 521129 4817213 231 40
4:00:56 4/21/2012 4 21 2012 4 666 523895 4817223 224 40
0:00:23 2/26/2012 2 26 2012 0 658 520717 4817212 232 40
6:00:47 3/27/2011 3 27 2011 6 655 522395 4817218 228 40
22:00:54 4/6/2011 4 6 2011 22 659 524402 4817225 127 40
20:00:56 2/12/2014 2 12 2014 20 916 520804 4817213 232 40
20:00:17 3/29/2012 3 29 2012 20 666 524387 4817225 127 40
12:00:53 3/26/2010 3 26 2010 12 641 523830 4817223 224 40
0:00:56 3/29/2010 3 29 2010 0 654 522986 4817221 226 40
22:00:43 2/25/2012 2 25 2012 22 658 520718 4817213 232 40
12:00:54 12/9/2011 12 9 2011 12 655 520106 4817212 233 40
0:00:48 4/7/2011 4 7 2011 0 662 523778 4817224 224 40
2:01:33 4/14/2010 4 14 2010 2 644 523224 4817222 225 40
18:00:23 1/19/2011 1 19 2011 18 646 521041 4817215 231 40
16:00:47 1/3/2014 1 3 2014 16 917 521225 4817215 230 40
22:00:30 3/28/2009 3 28 2009 22 633 520870 4817215 231 40
0:00:54 3/29/2010 3 29 2010 0 639 523030 4817222 226 40
4:00:47 3/31/2012 3 31 2012 4 680 523796 4817224 224 40
22:00:29 1/30/2014 1 30 2014 22 671 520666 4817214 232 40
18:00:27 4/2/2011 4 2 2011 18 665 523943 4817225 224 40
8:00:54 2/12/2014 2 12 2014 8 679 520874 4817215 231 40
2:00:53 1/8/2009 1 8 2009 2 633 523774 4817225 224 40
2:00:44 5/6/2011 5 6 2011 2 666 524243 4817226 127 40
2:00:48 4/7/2011 4 7 2011 2 662 523779 4817225 224 40
20:00:53 1/30/2014 1 30 2014 20 671 520652 4817215 232 40
22:00:56 3/10/2014 3 10 2014 22 679 520793 4817216 232 40
10:00:54 4/2/2012 4 2 2012 10 658 521693 4817219 229 40
6:01:49 12/30/2013 12 30 2013 6 908 521404 4817218 230 40
4:00:55 4/7/2011 4 7 2011 4 663 523901 4817227 224 40
18:00:17 1/18/2009 1 18 2009 18 635 520464 4817215 232 40
18:01:09 12/14/2013 12 14 2013 18 914 520926 4817217 231 40
2:00:55 1/21/2014 1 21 2014 2 914 520312 4817215 233 40
4:00:49 3/29/2010 3 29 2010 4 643 524722 4817230 98 40
18:01:53 4/1/2010 4 1 2010 18 646 523695 4817226 224 40
22:00:52 2/9/2013 2 9 2013 22 677 520901 4817217 231 40
22:00:23 2/12/2014 2 12 2014 22 916 520800 4817217 232 40
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4:00:54 3/30/2010 3 30 2010 4 638 520263 4817216 233 40
18:00:54 12/8/2012 12 8 2012 18 675 524684 4817231 98 40
6:00:56 1/21/2014 1 21 2014 6 914 520320 4817216 233 40
20:00:50 11/19/2013 11 19 2013 20 907 524094 4817229 127 40
12:00:54 1/26/2014 1 26 2014 12 914 520084 4817216 233 40
8:00:48 1/21/2014 1 21 2014 8 914 520330 4817217 233 40
8:00:28 11/22/2011 11 22 2011 8 665 520985 4817219 231 40
20:00:53 3/6/2012 3 6 2012 20 666 520743 4817218 232 40
18:00:41 4/13/2009 4 13 2009 18 648 524234 4817231 127 40
10:00:41 1/26/2014 1 26 2014 10 914 520069 4817217 233 40
0:00:47 3/17/2009 3 17 2009 0 643 520860 4817219 231 40
4:01:22 3/29/2009 3 29 2009 4 646 520805 4817219 232 40
0:01:12 12/4/2008 12 4 2008 0 632 523798 4817229 224 40
18:00:14 1/7/2009 1 7 2009 18 633 524165 4817231 127 40
22:00:47 12/10/2013 12 10 2013 22 907 524819 4817233 98 40
2:01:04 3/30/2010 3 30 2010 2 638 520260 4817218 233 40
2:00:54 3/24/2014 3 24 2014 2 917 522183 4817224 228 40
16:02:56 1/3/2014 1 3 2014 16 671 521016 4817220 231 40
16:00:54 1/29/2014 1 29 2014 16 909 520960 4817220 231 40
18:00:47 1/30/2011 1 30 2011 18 647 520729 4817220 232 40
0:00:54 1/31/2014 1 31 2014 0 671 520653 4817220 232 40
14:00:41 1/18/2010 1 18 2010 14 647 519976 4817218 234 29
18:00:54 2/15/2009 2 15 2009 18 634 520710 4817220 232 40
16:00:53 3/21/2010 3 21 2010 16 639 521500 4817223 230 40
22:02:23 4/9/2014 4 9 2014 22 679 522112 4817225 228 40
2:01:23 2/18/2014 2 18 2014 2 916 520868 4817221 231 40
0:00:53 4/1/2010 4 1 2010 0 641 524790 4817235 98 40
18:00:47 3/25/2011 3 25 2011 18 658 520979 4817222 231 40
6:00:54 4/7/2011 4 7 2011 6 661 523886 4817231 224 40
12:00:52 1/3/2014 1 3 2014 12 911 524317 4817233 127 40
0:00:21 1/13/2013 1 13 2013 0 680 520605 4817221 232 40
8:00:42 12/17/2012 12 17 2012 8 670 524169 4817233 127 40
2:00:54 1/18/2014 1 18 2014 2 914 520224 4817220 233 40
18:00:26 3/13/2012 3 13 2012 18 658 521889 4817226 229 40
4:00:47 4/7/2011 4 7 2011 4 661 523885 4817233 224 40
0:01:56 4/2/2010 4 2 2010 0 644 523795 4817232 224 40
18:00:44 3/31/2011 3 31 2011 18 654 522514 4817228 227 40
2:00:54 2/25/2010 2 25 2010 2 646 522933 4817229 226 40
2:00:20 2/3/2014 2 3 2014 2 908 520388 4817221 233 40
14:00:41 11/30/2009 11 30 2009 14 638 521067 4817223 231 40
10:00:53 4/19/2011 4 19 2011 10 662 521678 4817225 229 40
18:00:47 1/8/2011 1 8 2011 18 641 520804 4817223 232 40
16:00:53 12/28/2010 12 28 2010 16 647 521353 4817225 230 40
2:00:44 4/1/2010 4 1 2010 2 638 524431 4817235 98 40
0:01:11 3/31/2013 3 31 2013 0 679 523459 4817232 225 40
18:00:53 3/6/2012 3 6 2012 18 666 520736 4817223 232 40
12:00:47 1/8/2013 1 8 2013 12 671 521058 4817224 231 40
2:00:54 3/29/2009 3 29 2009 2 646 520805 4817224 232 40
18:00:33 12/16/2012 12 16 2012 18 680 524254 4817235 127 40
6:00:15 12/2/2008 12 2 2008 6 633 521176 4817225 231 40
2:00:38 1/31/2014 1 31 2014 2 671 520655 4817224 232 40
16:00:48 2/4/2011 2 4 2011 16 641 521180 4817225 231 40
4:00:48 3/26/2010 3 26 2010 4 801 523769 4817234 224 40
2:00:48 2/26/2012 2 26 2012 2 658 520723 4817224 232 40
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22:00:47 3/16/2009 3 16 2009 22 643 520862 4817225 231 40
18:00:54 2/16/2011 2 16 2011 18 657 521127 4817226 231 40
18:00:39 4/9/2009 4 9 2009 18 633 522350 4817230 228 40
18:00:53 1/22/2014 1 22 2014 18 658 520207 4817223 233 40
4:00:54 1/21/2014 1 21 2014 4 914 520318 4817224 233 40
0:00:50 2/15/2011 2 15 2011 0 657 521046 4817226 231 40
6:00:41 3/26/2010 3 26 2010 6 801 523767 4817235 224 40
2:00:54 1/18/2011 1 18 2011 2 639 521914 4817229 229 40
18:01:23 1/23/2010 1 23 2010 18 640 521503 4817228 230 40
4:00:44 4/18/2011 4 18 2011 4 659 523714 4817235 224 40
10:03:55 1/8/2013 1 8 2013 10 671 521035 4817227 231 40
16:00:53 2/3/2011 2 3 2011 16 650 521079 4817227 231 40
18:00:36 1/14/2011 1 14 2011 18 646 520781 4817226 232       40
16:00:42        3/14/2011       3       14      2011    16      801     521812  4817229 229     40
0:00:44 4/18/2011       4       18      2011    0       659     523719  4817236 224     40
6:00:46 4/7/2011        4       7       2011    6       663     523900  4817237 224     40
14:00:47        1/17/2012       1       17      2012    14      663     524046  4817238 127     40
2:01:11 2/25/2010       2       25      2010    2       639     523051  4817234 226     40
2:00:54 3/17/2009       3       17      2009    2       643     520857  4817227 231     40
4:00:52 3/4/2014        3       4       2014    4       679     520859  4817228 231     40
16:01:21        1/9/2013        1       9       2013    16      675     523823  4817237 224     40
18:01:11        3/1/2010        3       1       2010    18      641     520846  4817228 231     40
18:00:53        4/1/2012        4       1       2012    18      674     522126  4817232 228     40
0:00:49 2/11/2012       2       11      2012    0       658     521998  4817232 229     40
0:00:48 4/19/2008       4       19      2008    0       631     523321  4817236 225     40
8:00:55 12/30/2010      12      30      2010    8       641     522609  4817234 227     40
20:00:42        2/11/2014       2       11      2014    20      909     521119  4817229 231     40
2:01:20 3/31/2013       3       31      2013    2       677     523085  4817236 226     40
22:00:17        4/17/2011       4       17      2011    22      659     523710  4817238 224     40
18:00:54        3/18/2013       3       18      2013    18      663     522605  4817234 227     40
22:00:47        2/10/2012       2       10      2012    22      658     522032  4817232 228     40
4:00:36 12/14/2010      12      14      2010    4       647     521104  4817230 231     40
2:00:42 4/22/2008       4       22      2008    2       633     523073  4817236 226     40
14:00:37        2/3/2011        2       3       2011    14      650     521079  4817230 231     40
18:00:44        12/28/2013      12      28      2013    18      914     520029  4817227 233     40
10:00:41        2/3/2014        2       3       2014    10      679     520132  4817227 233     40
2:00:36 4/19/2008       4       19      2008    2       637     523906  4817239 224     40
18:00:53        1/19/2010       1       19      2010    18      646     521206  4817231 231     40
0:00:54 4/4/2013        4       4       2013    0       658     523800  4817240 224     40
18:01:47        1/29/2014       1       29      2014    18      914     520364  4817229 233     40
22:00:45        2/17/2014       2       17      2014    22      914     520808  4817230 232     40
2:00:56 4/6/2011        4       6       2011    2       663     523005  4817238 226     40
8:00:41 1/2/2010        1       2       2010    8       633     523311  4817239 225     40
18:00:57        3/16/2009       3       16      2009    18      643     520858  4817231 231     40
18:00:42        2/14/2009       2       14      2009    18      633     520921  4817231 231     40
18:00:54        12/26/2010      12      26      2010    18      639     524029  4817242 127     40
4:01:56 4/2/2010        4       2       2010    4       641     523558  4817240 225     40
4:00:53 4/29/2010       4       29      2010    4       644     523120  4817239 226     40
12:00:48        1/17/2012       1       17      2012    12      663     524045  4817242 127     40
2:00:54 12/14/2010      12      14      2010    2       647     521093  4817233 231     40
10:00:54        1/17/2012       1       17      2012    10      663     524048  4817243 127     40
22:00:26        4/3/2013        4       3       2013    22      658     523812  4817242 224     40
4:00:51 12/19/2010      12      19      2010    4       647     521091  4817233 231     40
8:00:42 4/19/2011       4       19      2011    8       662     521672  4817235 229     40
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6:00:47 4/22/2008       4       22      2008    6       633     523175  4817240 226     40
18:00:43        2/17/2009       2       17      2009    18      634     521028  4817233 231     40
8:00:48 4/8/2011        4       8       2011    8       650     523362  4817241 225     40
18:02:24        1/2/2010        1       2       2010    18      641     524299  4817244 127     40
14:00:23        2/10/2011       2       10      2011    14      654     521102  4817234 231     40
0:00:30 4/6/2011        4       6       2011    0       663     522981  4817240 226     40
0:00:55 11/19/2010      11      19      2010    0       650     523908  4817243 224     40
18:00:41        1/6/2011        1       6       2011    18      650     521061  4817234 231     40
6:00:47 2/11/2014       2       11      2014    6       917     521166  4817234 231     40
18:00:41        4/1/2008        4       1       2008    18      634     520723  4817233 232     40
16:00:54        1/29/2014       1       29      2014    16      679     520702  4817233 232     40
0:00:36 1/15/2012       1       15      2012    0       665     523523  4817243 225     40
22:00:48        12/23/2013      12      23      2013    22      908     521033  4817235 231     40
18:00:56        1/29/2011       1       29      2011    18      657     520618  4817234 232     40
2:00:41 4/18/2011       4       18      2011    2       659     523714  4817244 224     40
2:00:56 12/23/2013      12      23      2013    2       908     520866  4817235 231     40
20:00:24        2/25/2012       2       25      2012    20      658     520678  4817234 232     40
8:00:29 2/16/2014       2       16      2014    8       907     523907  4817245 224     40
20:00:53        2/17/2014       2       17      2014    20      914     520808  4817235 232     40
16:00:23        1/30/2011       1       30      2011    16      655     520614  4817234 232     40
22:00:53        2/24/2014       2       24      2014    22      917     521212  4817236 230     40
2:00:54 4/18/2011       4       18      2011    2       650     524793  4817248 98      40
22:00:24        3/16/2011       3       16      2011    22      801     521092  4817236 231     40
22:01:54        3/17/2009       3       17      2009    22      640     521076  4817236 231     40
20:00:55        11/25/2011      11      25      2011    20      665     524811  4817249 98      40
6:00:44 4/7/2011        4       7       2011    6       654     523837  4817245 224     40
22:00:19        2/15/2009       2       15      2009    22      634     520694  4817235 232     40
22:00:54        4/1/2010        4       1       2010    22      644     523793  4817245 224     40
22:00:53        12/26/2010      12      26      2010    22      639     524028  4817246 127     40
16:00:48        2/11/2014       2       11      2014    16      916     521166  4817237 231     40
12:00:41        2/11/2011       2       11      2011    12      654     521018  4817236 231     40
6:00:54 2/4/2011        2       4       2011    6       647     520891  4817236 231     40
22:00:32        2/3/2014        2       3       2014    22      671     520482  4817235 232     40
8:00:53 1/9/2013        1       9       2013    8       663     523991  4817246 224     40
4:00:54 1/30/2014       1       30      2014    4       914     520390  4817235 233     40
16:00:43        1/5/2010        1       5       2010    16      640     521546  4817239 230     40
18:00:48        2/18/2011       2       18      2011    18      650     520979  4817237 231     40
18:00:20        1/2/2009        1       2       2009    18      632     524090  4817248 127     40
22:01:41        1/8/2011        1       8       2011    22      641     520805  4817237 232     40
18:00:55        1/25/2009       1       25      2009    18      632     520688  4817237 232     40
6:00:49 12/23/2013      12      23      2013    6       907     520920  4817238 231     40
18:00:48        3/25/2010       3       25      2010    18      656     524263  4817249 127     40
6:00:44 4/22/2011       4       22      2011    6       663     521246  4817239 230     40
22:00:53        1/7/2009        1       7       2009    22      633     524143  4817249 127     40
4:00:41 4/22/2008       4       22      2008    4       633     523174  4817246 226     40
18:00:47        3/27/2008       3       27      2008    18      634     520734  4817238 232     40
18:00:47        4/6/2010        4       6       2010    18      639     522673  4817244 227     40
2:01:22 3/31/2012       3       31      2012    2       676     523171  4817246 226     40
8:00:11 1/2/2009        1       2       2009    8       632     523984  4817249 224     40
14:00:34        1/29/2014       1       29      2014    14      679     520701  4817238 232     40
8:00:48 1/10/2009       1       10      2009    8       632     521218  4817240 230     40
16:00:53        1/29/2014       1       29      2014    16      671     520704  4817238 232     40
0:01:52 4/2/2010        4       2       2010    0       641     523767  4817248 224     40
6:00:50 1/1/2010        1       1       2010    6       643     523445  4817248 225     40
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0:00:41 11/30/2013      11      30      2013    0       914     520015  4817237 233     40
20:00:56        2/3/2014        2       3       2014    20      671     520481  4817238 232     40
18:00:53        4/15/2009       4       15      2009    18      635     521517  4817242 230     40
0:00:31 2/25/2014 2 25 2014 0 917 521210 4817241 230 40
4:00:51 3/10/2014 3 10 2014 4 917 524059 4817250 127 40
6:00:47 4/18/2011 4 18 2011 6 659 523725 4817249 224 40
16:00:50 1/25/2012 1 25 2012 16 665 521002 4817240 231 40
16:00:41 12/2/2010 12 2 2010 16 653 520808 4817240 232 40
18:00:54 12/14/2012 12 14 2012 18 677 524162 4817251 127 40
18:01:11 2/4/2014 2 4 2014 18 679 521106 4817241 231 40
2:00:41 2/25/2010 2 25 2010 2 647 523065 4817247 226 40
18:00:50 4/1/2010 4 1 2010 18 644 523795 4817250 224 40
10:00:49 2/11/2011 2 11 2011 10 654 521017 4817241 231 40
2:00:54 2/18/2014 2 18 2014 2 914 520812 4817240 231 40
18:00:54 1/13/2011 1 13 2011 18 646 521156 4817241 231 40
8:00:53 2/9/2014 2 9 2014 8 671 520971 4817241 231 40
2:01:19 3/27/2010 3 27 2010 2 641 524750 4817254 98 40
6:00:24 2/9/2014 2 9 2014 6 671 520975 4817241 231 40
18:00:47 12/20/2010 12 20 2010 18 647 521154 4817242 231 40
4:00:42 4/8/2010 4 8 2010 4 655 523084 4817248 226 40
14:00:53 2/7/2011 2 7 2011 14 646 521053 4817242 231 40
4:00:53 4/6/2013 4 6 2013 4 663 523971 4817252 224 40
6:01:19 12/19/2010 12 19 2010 6 647 521092 4817242 231 40
18:00:49 1/7/2009 1 7 2009 18 633 524142 4817253 127 40
18:00:54 2/22/2009 2 22 2009 18 633 520569 4817241 232 40
0:00:41 2/15/2009 2 15 2009 0 633 520919 4817242 231 40
18:00:20 2/11/2012 2 11 2012 18 658 520585 4817241 232 40
0:00:49 12/29/2010 12 29 2010 0 650 523152 4817250 226 40
0:00:21 3/28/2008 3 28 2008 0 634 520735 4817242 232 40
18:00:53 12/27/2010 12 27 2010 18 647 521258 4817244 230 40
0:00:50 3/4/2010 3 4 2010 0 633 520990 4817243 231 40
6:00:53 3/4/2014 3 4 2014 6 679 520855 4817243 231 40
18:00:47 1/13/2010 1 13 2010 18 647 519817 4817240 234 29
8:00:56 1/2/2010 1 2 2010 8 641 523468 4817251 225 40
2:00:47 4/8/2011 4 8 2011 2 662 523367 4817251 225 40
18:00:54 1/2/2010 1 2 2010 18 639 523932 4817253 224 40
0:00:49 2/4/2014 2 4 2014 0 671 520478 4817242 232 40
2:00:53 3/27/2011 3 27 2011 2 655 522584 4817249 227 40
6:00:44 1/2/2010 1 2 2010 6 638 524276 4817255 127 40
22:00:54 3/27/2008 3 27 2008 22 634 520731 4817243 232 40
0:00:54 2/18/2014 2 18 2014 0 914 520807 4817243 232 40
2:00:54 11/18/2010 11 18 2010 2 651 524232 4817255 127 40
18:00:43 1/13/2011 1 13 2011 18 646 521155 4817244 231 40
2:00:50 12/15/2012 12 15 2012 2 677 524003 4817254 224 40
16:00:53 1/1/2009 1 1 2009 16 634 524147 4817255 127 40
18:00:42 12/11/2011 12 11 2011 18 667 524810 4817257 98 40
2:01:13 4/8/2010 4 8 2010 2 655 523074 4817251 226 40
18:00:54 1/9/2011 1 9 2011 18 650 520618 4817243 232 40
2:00:44 1/21/2014 1 21 2014 2 658 520333 4817242 233 40
22:00:53 1/13/2011 1 13 2011 22 646 521157 4817245 231 40
2:00:52 3/17/2014 3 17 2014 2 916 524466 4817256 98 40
14:00:27 2/3/2011 2 3 2011 14 646 520828 4817244 231 40
20:00:55 11/26/2013 11 26 2013 20 914 520044 4817242 233 40
6:00:47 1/10/2009 1 10 2009 6 632 521217 4817246 230 40
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18:00:54 3/6/2012 3 6 2012 18 663 521012 4817245 231 40
10:00:39 4/10/2010 4 10 2010 10 647 521683 4817247 229 40
18:00:53 4/13/2009 4 13 2009 18 634 521512 4817247 230 40
22:00:42 3/16/2011 3 16 2011 22 658 521067 4817245 231 40
8:00:56 4/10/2010 4 10 2010 8 647 521676 4817247 229 40
6:00:54 4/24/2014 4 24 2014 6 909 523786 4817255 224 40
4:00:11 1/11/2013 1 11 2013 4 663 523689 4817255 224 40
0:00:35 3/16/2009 3 16 2009 0 642 520650 4817245 232 40
16:00:22 2/1/2011 2 1 2011 16 647 522151 4817250 228 40
8:00:53 1/2/2010 1 2 2010 8 640 521306 4817247 230 40
22:00:55 1/9/2014 1 9 2014 22 914 520033 4817244 233 40
10:00:53 1/9/2013 1 9 2013 10 675 523840 4817256 224 40
22:00:50 1/25/2013 1 25 2013 22 680 521020 4817247 231 40
8:02:24 4/19/2014 4 19 2014 8 916 521610 4817249 229 40
2:01:18 4/16/2009 4 16 2009 2 648 524499 4817259 98 40
18:00:22 1/5/2010 1 5 2010 18 647 521713 4817250 229 40
4:00:32 2/9/2014 2 9 2014 4 916 521045 4817248 231 40
2:00:48 3/18/2009 3 18 2009 2 640 521113 4817248 231 40
22:00:53 1/12/2013 1 12 2013 22 677 520647 4817247 232 40
16:00:53 2/11/2014 2 11 2014 16 917 521100 4817248 231 40
22:00:50 4/27/2014 4 27 2014 22 909 523168 4817255 226 40
16:00:41 1/29/2014 1 29 2014 16 914 520319 4817246 233 40
22:00:56 3/15/2009 3 15 2009 22 642 520641 4817247 232 40
8:01:47 3/10/2014 3 10 2014 8 917 523879 4817258 224 40
18:00:51 1/16/2011 1 16 2011 18 654 520890 4817248 231 40
18:00:54 1/30/2014 1 30 2014 18 671 520673 4817248 232 40
0:00:55 2/13/2014 2 13 2014 0 916 520831 4817248 231 40
18:00:39 1/8/2011 1 8 2011 18 657 520744 4817248 232 40
18:00:53 1/13/2011 1 13 2011 18 638 521159 4817249 231 40
18:01:09 3/21/2010 3 21 2010 18 647 521924 4817252 229 40
20:00:44 3/30/2013 3 30 2013 20 658 522565 4817254 227 40
18:00:42 1/11/2013 1 11 2013 18 658 520627 4817248 232 40
2:00:54 4/1/2013 4 1 2013 2 679 522954 4817255 226 40
16:00:42 3/21/2010 3 21 2010 16 656 521719 4817252 229 40
18:00:44 3/3/2010 3 3 2010 18 633 521023 4817249 231 40
0:00:25 3/17/2011 3 17 2011 0 801 521096 4817250 231 40
12:00:48 2/3/2014 2 3 2014 12 679 520169 4817247 233 40
14:00:47 11/17/2010 11 17 2010 14 650 521329 4817251 230 40
22:00:31 3/3/2010 3 3 2010 22 633 520985 4817250 231 40
14:01:06 2/3/2014 2 3 2014 14 679 520162 4817247 233 40
18:00:50 4/4/2008 4 4 2008 18 636 522744 4817255 227 40
14:00:48 2/6/2014 2 6 2014 14 671 520740 4817249 232 40
4:00:46 2/9/2014 2 9 2014 4 914 521034 4817250 231 40
20:00:44 2/10/2012 2 10 2012 20 658 522016 4817253 228 40
6:00:50 3/10/2010 3 10 2010 6 641 521077 4817250 231 40
14:02:10 1/4/2011 1 4 2011 14 653 520795 4817249 232 40
6:00:53 4/29/2011 4 29 2011 6 666 523563 4817259 225 40
12:00:39 1/19/2011 1 19 2011 12 655 521131 4817251 231 40
4:00:53 4/18/2011 4 18 2011 4 654 524404 4817262 127 40
16:00:41 1/4/2011 1 4 2011 16 653 520796 4817250 232 40
4:01:23 4/3/2010 4 3 2010 4 640 524169 4817261 127 40
22:00:53 3/2/2013 3 2 2013 22 677 520885 4817250 231 40
0:00:54 12/31/2009 12 31 2009 0 647 521660 4817253 229 40
0:00:53 3/21/2010 3 21 2010 0 657 520817 4817250 231 40
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22:00:56 3/20/2010 3 20 2010 22 657 520818 4817250 231 40
22:00:54 1/13/2011 1 13 2011 22 638 521159 4817252 231 40
16:00:55 1/25/2014 1 25 2014 16 914 520141 4817248 233 40
6:00:56 4/8/2010 4 8 2010 6 655 523061 4817258 226 40
0:00:53 3/27/2010 3 27 2010 0 650 524772 4817264 98 40
4:00:41 12/17/2009 12 17 2009 4 639 523978 4817261 224 40
14:00:20 1/24/2011 1 24 2011 14 647 521189 4817252 231 40
22:00:42 12/31/2013 12 31 2013 22 911 524374 4817263 127 40
4:00:54 2/11/2012 2 11 2012 4 658 522070 4817255 228 40
22:00:47 3/30/2013 3 30 2013 22 679 523456 4817260 225 40
20:01:11 3/3/2013 3 3 2013 20 679 520747 4817251 232 40
18:00:54 4/13/2009 4 13 2009 18 641 524325 4817263 127 40
8:00:53 1/29/2014 1 29 2014 8 671 520634 4817251 232 40
16:00:55 2/5/2014 2 5 2014 16 917 520837 4817252 231 40
2:00:23 3/25/2008 3 25 2008 2 631 523614 4817261 225 40
16:00:52 2/7/2014 2 7 2014 16 914 520714 4817252 232 40
10:01:23 1/30/2012 1 30 2012 10 641 520675 4817252 232 40
16:00:54 2/6/2014 2 6 2014 16 671 520740 4817252 232 40
18:00:41 3/11/2011 3 11 2011 18 655 520892 4817252 231 40
6:00:26 4/27/2014 4 27 2014 6 917 523642 4817262 224 40
2:00:36 3/27/2010 3 27 2010 2 650 524770 4817266 98 40
14:00:53 1/3/2011 1 3 2011 14 655 520617 4817252 232 40
16:00:54 2/23/2014 2 23 2014 16 917 520609 4817252 232 40
2:00:54 2/20/2014 2 20 2014 2 914 520908 4817253 231 40
4:00:54 12/29/2012 12 29 2012 4 674 521162 4817254 231 40
16:01:12 4/5/2014 4 5 2014 16 914 521672 4817255 229 40
18:01:00 1/8/2013 1 8 2013 18 671 520618 4817252 232 40
2:00:43 4/19/2011 4 19 2011 2 668 524715 4817266 98 40
18:00:54 3/20/2010 3 20 2010 18 801 521302 4817254 230 40
18:00:42 4/6/2014 4 6 2014 18 914 521491 4817255 230 40
18:01:21 12/30/2012 12 30 2012 18 657 519913 4817250 234 29
4:00:49 1/6/2010 1 6 2010 4 641 521084 4817254 231 40
4:00:47 12/31/2013 12 31 2013 4 679 521042 4817254 231 40
20:00:54 4/9/2014 4 9 2014 20 914 522018 4817257 228 40
18:00:46 3/16/2011 3 16 2011 18 801 521092 4817254 231 40
16:00:54 1/16/2012 1 16 2012 16 663 524029 4817264 127 40
4:00:53 1/9/2011 1 9 2011 4 641 520798 4817253 232 40
6:01:11 12/29/2012 12 29 2012 6 674 521159 4817254 231 40
2:00:48 2/5/2013 2 5 2013 2 677 520623 4817253 232 40
16:00:32 12/29/2010 12 29 2010 16 647 521238 4817255 230 40
2:00:54 4/5/2014 4 5 2014 2 916 524257 4817265 127 40
16:00:46 2/18/2011 2 18 2011 16 655 520643 4817253 232 40
18:00:48 4/15/2008 4 15 2008 18 631 523392 4817262 225 40
18:00:42 1/27/2014 1 27 2014 18 671 521214 4817255 230 40
0:00:44 3/11/2012 3 11 2012 0 658 520617 4817253 232 40
4:00:39 1/9/2013 1 9 2013 4 677 520645 4817253 232 40
2:00:31 4/21/2008 4 21 2008 2 632 523826 4817264 224 40
4:00:53 3/27/2011 3 27 2011 4 655 522416 4817259 227 40
6:00:54 1/2/2010 1 2 2010 6 641 523461 4817263 225 40
6:00:53 4/2/2012 4 2 2012 6 670 523639 4817263 224 40
14:01:11 1/25/2014 1 25 2014 14 914 520136 4817252 233 40
10:00:36 2/11/2011 2 11 2011 10 657 521155 4817255 231 40
2:00:26 1/1/2012 1 1 2012 2 658 522695 4817261 227 40
20:00:41 1/3/2014 1 3 2014 20 671 520908 4817255 231 40
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0:01:23 2/3/2014 2 3 2014 0 908 520400 4817254 233 40
20:01:42 3/31/2013 3 31 2013 20 679 523530 4817264 225 40
0:00:51 1/9/2011 1 9 2011 0 641 520797 4817255 232 40
18:00:54 1/13/2011 1 13 2011 18 638 521164 4817256 231 40
16:00:47 2/20/2012 2 20 2012 16 658 520938 4817256 231 40
18:01:03 3/15/2009 3 15 2009 18 642 520657 4817255 232 40
4:00:41 12/28/2010 12 28 2010 4 647 521038 4817256 231 40
0:00:53 3/3/2013 3 3 2013 0 677 520883 4817256 231 40
2:00:46 12/10/2010 12 10 2010 2 647 520909 4817256 231 40
18:00:53 4/3/2010 4 3 2010 18 655 523052 4817263 226 40
22:00:21 3/28/2009 3 28 2009 22 634 520807 4817256 232 40
22:00:48 2/4/2013 2 4 2013 22 677 520641 4817255 232 40
4:00:54 4/6/2011 4 6 2011 4 655 523241 4817264 225 40
18:00:53 1/12/2013 1 12 2013 18 677 520650 4817255 232 40
18:00:47 3/14/2009 3 14 2009 18 634 520631 4817256 232 40
14:00:56 12/20/2010 12 20 2010 14 647 521113 4817257 231 40
16:00:49 12/27/2010 12 27 2010 16 650 523886 4817266 224 40
0:25:55 1/30/2014 1 30 2014 0 657 520338 4817255 233 40
18:00:42 1/11/2011 1 11 2011 18 639 521180 4817258 231 40
14:00:54 1/5/2011 1 5 2011 14 654 521237 4817258 230 40
18:00:53 3/28/2009 3 28 2009 18 634 520808 4817256 232 40
16:00:46 2/13/2011 2 13 2011 16 638 521246 4817258 230 40
10:00:29 4/8/2012 4 8 2012 10 665 521354 4817258 230 40
0:00:24 12/31/2013 12 31 2013 0 679 521071 4817258 231 40
0:00:45 1/6/2010 1 6 2010 0 641 521044 4817258 231 40
18:00:48 1/19/2010 1 19 2010 18 638 521200 4817258 231 40
16:00:53 2/6/2014 2 6 2014 16 909 520867 4817257 231 40
0:00:55 2/5/2013 2 5 2013 0 677 520639 4817257 232 40
2:00:42 3/4/2010 3 4 2010 2 633 520966 4817258 231 40
10:00:44 12/29/2010 12 29 2010 10 647 521235 4817259 230 40
4:00:56 2/5/2013 2 5 2013 4 677 520625 4817257 232 40
2:00:47 1/9/2011 1 9 2011 2 641 520803 4817257 232 40
22:00:54 4/5/2011 4 5 2011 22 665 523119 4817265 226 40
22:00:54 1/8/2013 1 8 2013 22 671 520623 4817257 232 40
22:00:14 1/11/2013 1 11 2013 22 658 520627 4817257 232 40
18:01:22 1/11/2013 1 11 2013 18 680 520880 4817258 231 40
2:00:25 12/31/2013 12 31 2013 2 679 521069 4817259 231 40
8:00:54 2/3/2014 2 3 2014 8 908 520429 4817257 232 40
8:01:15 4/29/2010 4 29 2010 8 646 524192 4817269 127 40
18:00:57 1/1/2010 1 1 2010 18 640 521204 4817259 231 40
2:00:55 4/7/2011 4 7 2011 2 661 523854 4817268 224 40
8:00:54 1/11/2013 1 11 2013 8 663 523759 4817268 224 40
2:00:49 4/14/2009 4 14 2009 2 648 524122 4817270 127 40
2:00:55 11/18/2010 11 18 2010 2 642 524453 4817271 98 40
2:01:08 4/8/2011 4 8 2011 2 655 522919 4817266 226 40
22:00:45 4/2/2010 4 2 2010 22 640 523761 4817269 224 40
16:00:53 3/26/2011 3 26 2011 16 650 521659 4817262 229 40
22:00:48 3/16/2011 3 16 2011 22 654 521084 4817260 231 40
0:00:42 3/18/2009 3 18 2009 0 640 521118 4817260 231 40
14:00:45 3/26/2010 3 26 2010 14 657 521651 4817262 229 40
4:00:48 3/17/2014 3 17 2014 4 916 524512 4817272 98 40
20:00:47 4/24/2014 4 24 2014 20 908 523831 4817270 224 40
18:00:56 3/3/2010 3 3 2010 18 633 521054 4817261 231 40
14:00:54 1/19/2011 1 19 2011 14 647 521069 4817261 231 40
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18:00:48 2/26/2011 2 26 2011 18 657 520615 4817259 232 40
0:00:54 3/29/2009 3 29 2009 0 634 520821 4817260 231 40
4:00:43 1/15/2011 1 15 2011 4 646 520878 4817260 231 40
2:01:23 3/31/2012 3 31 2012 2 641 523098 4817267 226 40
2:00:26 3/17/2011 3 17 2011 2 801 521104 4817261 231 40
18:00:43 1/19/2010 1 19 2010 18 641 521161 4817261 231 40
2:01:09 12/31/2012 12 31 2012 2 674 521074 4817261 231 40
18:00:54 12/30/2009 12 30 2009 18 647 521694 4817263 229 40
2:00:20 2/11/2012 2 11 2012 2 658 522013 4817264 228 40
6:00:49 12/14/2010 12 14 2010 6 647 521108 4817262 231 40
6:00:55 1/31/2014 1 31 2014 6 671 520612 4817260 232 40
4:00:55 1/31/2014 1 31 2014 4 671 520607 4817260 232 40
4:00:41 1/13/2013 1 13 2013 4 677 520661 4817260 232 40
16:00:53 1/30/2014 1 30 2014 16 671 520704 4817261 232 40
4:00:49 4/19/2014 4 19 2014 4 907 523100 4817269 226 40
8:01:11 1/13/2010 1 13 2010 8 647 519988 4817259 234 29
4:01:01 12/23/2012 12 23 2012 4 674 521066 4817262 231 40
0:00:23 4/7/2011 4 7 2011 0 661 523846 4817271 224 40
4:00:23 3/17/2011 3 17 2011 4 658 521182 4817262 231 40
16:00:48 2/5/2014 2 5 2014 16 909 520970 4817262 231 40
4:00:42 3/29/2009 3 29 2009 4 634 520830 4817261 231 40
2:00:56 1/9/2013 1 9 2013 2 671 520629 4817261 232 40
22:00:54 12/14/2012 12 14 2012 22 677 524161 4817273 127 40
22:00:49 1/21/2013 1 21 2013 22 671 523242 4817269 225 40
19:28:41 1/19/2014 1 19 2014 19 657 520289 4817260 233 40
6:00:53 1/9/2013 1 9 2013 6 671 520633 4817261 232 40
14:00:23 2/11/2011 2 11 2011 14 654 521085 4817263 231 40
12:00:54 4/19/2011 4 19 2011 12 662 521876 4817265 229 40
8:01:17 12/6/2012 12 6 2012 8 675 524516 4817274 98 40
2:00:53 1/13/2013 1 13 2013 2 677 520662 4817262 232 40
4:00:42 4/18/2012 4 18 2012 4 670 524078 4817273 127 40
6:00:47 4/19/2014 4 19 2014 6 907 523098 4817270 226 40
18:00:31 12/14/2012 12 14 2012 18 680 524085 4817273 127 40
2:00:44 4/2/2012 4 2 2012 2 675 523569 4817272 225 40
12:00:47 11/17/2010 11 17 2010 12 657 521044 4817264 231 40
4:00:48 2/26/2012 2 26 2012 4 663 520799 4817263 232 40
0:00:51 1/6/2010 1 6 2010 0 638 521163 4817264 231 40
14:00:53 1/29/2014 1 29 2014 14 671 520677 4817263 232 40
6:00:55 2/16/2014 2 16 2014 6 679 521098 4817264 231 40
14:00:54 4/15/2009 4 15 2009 14 634 521832 4817266 229 40
16:00:53 3/25/2009 3 25 2009 16 634 521762 4817266 229 40
18:01:12 12/20/2010 12 20 2010 18 647 521167 4817264 231 40
22:00:56 1/12/2013 1 12 2013 22 680 520665 4817263 232 40
6:00:53 4/2/2010 4 2 2010 6 646 523625 4817273 224 40
16:00:53 12/28/2010 12 28 2010 16 801 521069 4817264 231 40
0:00:56 4/3/2010 4 3 2010 0 640 523758 4817273 224 40
10:00:41 12/9/2011 12 9 2011 10 659 520128 4817262 233 40
10:00:48 12/27/2010 12 27 2010 10 657 521076 4817265 231 40
16:00:53 1/18/2010 1 18 2010 16 647 519989 4817261 234 29
6:00:53 1/11/2013 1 11 2013 6 663 523709 4817273 224 40
20:01:11 4/1/2012 4 1 2012 20 665 522296 4817269 228 40
18:00:53 2/26/2012 2 26 2012 18 665 520651 4817264 232 40
1:29:25 1/20/2014 1 20 2014 1 657 520290 4817263 233 40
22:00:48 1/19/2010 1 19 2010 22 638 521199 4817265 231 40
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4:00:30 1/9/2013 1 9 2013 4 671 520629 4817264 232 40
16:00:54 3/5/2011 3 5 2011 16 654 520760 4817264 232 40
20:00:26 1/11/2013 1 11 2013 20 658 520625 4817264 232 40
2:00:47 3/17/2011 3 17 2011 2 654 521082 4817266 231 40
18:01:11 1/2/2013 1 2 2013 18 657 519928 4817263 234 29
18:00:50 1/7/2013 1 7 2013 18 658 520634 4817265 232 40
16:00:48 1/3/2011 1 3 2011 16 650 520615 4817265 232 40
16:00:52 4/13/2013 4 13 2013 16 679 521199 4817267 231 40
16:00:47 12/2/2010 12 2 2010 16 646 520048 4817264 233 40
18:00:21 1/16/2010 1 16 2010 18 638 520123 4817264 233 40
6:01:10 12/31/2010 12 31 2010 6 641 523127 4817274 226 40
16:00:47 1/2/2011 1 2 2011 16 647 524752 4817280 98 40
6:27:52 1/30/2014 1 30 2014 6 657 520320 4817265 233 40
0:01:23 12/14/2010 12 14 2010 0 647 521113 4817268 231 40
18:00:49 1/9/2011 1 9 2011 18 650 520647 4817266 232 40
14:01:06 4/19/2011 4 19 2011 14 662 521850 4817270 229 40
2:00:41 4/7/2011 4 7 2011 2 663 523871 4817277 224 40
20:00:12 2/24/2014 2 24 2014 20 917 521201 4817268 231 40
8:00:47 1/13/2013 1 13 2013 8 677 520682 4817267 232 40
18:00:54 1/8/2013 1 8 2013 18 671 520623 4817267 232 40
16:00:56 1/2/2010 1 2 2010 16 647 521171 4817268 231 40
16:00:42 2/7/2012 2 7 2012 16 658 521042 4817268 231 40
16:00:56 4/6/2008 4 6 2008 16 636 522055 4817271 228 40
18:00:54 4/2/2011 4 2 2011 18 801 523944 4817278 224 40
4:00:22 1/2/2010 1 2 2010 4 641 523447 4817276 225 40
0:00:43 1/9/2013 1 9 2013 0 671 520635 4817267 232 40
16:00:53 3/2/2011 3 2 2011 16 655 521967 4817272 229 40
16:00:48 1/17/2012 1 17 2012 16 663 523840 4817279 224 40
8:00:48 1/4/2014 1 4 2014 8 914 519936 4817266 234 29
18:00:42 1/11/2010 1 11 2010 18 647 519914 4817266 234 29
0:00:27 3/17/2011 3 17 2011 0 654 521081 4817270 231 40
4:00:55 4/21/2008 4 21 2008 4 632 523827 4817280 224 40
6:00:55 1/9/2013 1 9 2013 6 677 520672 4817269 232 40
18:00:48 4/10/2009 4 10 2009 18 634 524593 4817283 98 40
18:00:48 2/3/2014 2 3 2014 18 909 520567 4817269 232 40
0:00:49 1/12/2013 1 12 2013 0 658 520617 4817269 232 40
16:00:54 2/11/2011 2 11 2011 16 641 520892 4817270 231 40
16:00:43 3/22/2010 3 22 2010 16 643 521661 4817273 229 40
18:01:17 12/23/2012 12 23 2012 18 679 524253 4817282 127 40
8:00:54 1/31/2014 1 31 2014 8 671 520602 4817270 232 40
18:01:23 12/8/2012 12 8 2012 18 677 524602 4817283 98 40
6:00:54 4/18/2011 4 18 2011 6 654 524414 4817283 127 40
18:00:30 3/12/2012 3 12 2012 18 663 522127 4817275 228 40
16:00:56 2/26/2012 2 26 2012 16 665 520657 4817270 232 40
8:00:54 1/9/2013 1 9 2013 8 671 520635 4817270 232 40
6:00:53 1/13/2013 1 13 2013 6 677 520688 4817271 232 40
22:00:53 3/3/2010 3 3 2010 22 646 521132 4817273 231 40
18:01:03 1/12/2013 1 12 2013 18 680 520677 4817271 232 40
0:00:21 4/7/2011 4 7 2011 0 663 523870 4817282 224 40
10:00:42 4/29/2010 4 29 2010 10 644 524425 4817284 98 40
12:00:43 10/26/2008 10 26 2008 12 637 522406 4817277 228 40
2:00:15 3/29/2009 3 29 2009 2 634 520800 4817272 232 40
6:00:56 1/4/2014 1 4 2014 6 914 519864 4817269 234 29
6:00:48 1/30/2014 1 30 2014 6 914 520366 4817271 233 40
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22:00:35 3/16/2009 3 16 2009 22 634 520880 4817272 231 40
6:00:54 4/21/2008 4 21 2008 6 632 523830 4817282 224 40
22:00:47 2/27/2013 2 27 2013 22 679 520632 4817272 232 40
0:01:04 12/6/2012 12 6 2012 0 677 524232 4817284 127 40
14:00:57 12/29/2010 12 29 2010 14 647 521226 4817274 230 40
0:00:41 1/22/2010 1 22 2010 0 647 519825 4817270 234 29
0:00:44 3/17/2009 3 17 2009 0 634 520877 4817273 231 40
2:00:55 1/2/2010 1 2 2010 2 640 521202 4817274 231 40
6:00:41 1/29/2014 1 29 2014 6 671 520607 4817273 232 40
22:00:53 3/6/2011 3 6 2011 22 641 520594 4817273 232 40
0:00:30 1/13/2013 1 13 2013 0 677 520592 4817273 232 40
0:00:52 11/27/2013 11 27 2013 0 914 519985 4817271 234 29
22:00:43 4/14/2009 4 14 2009 22 648 523256 4817282 225 40
4:01:04 3/29/2008 3 29 2008 4 632 521174 4817275 231 40
6:00:47 4/22/2008 4 22 2008 6 631 523229 4817282 225 40
4:00:55 4/14/2010 4 14 2010 4 640 522989 4817281 226 40
8:00:21 3/22/2010 3 22 2010 8 746 523690 4817284 224 40
14:00:48 1/16/2012 1 16 2012 14 663 523971 4817285 224 40
0:13:32 5/5/2013 5 5 2013 0 657 521289 4817276 230 40
6:00:53 12/28/2010 12 28 2010 6 647 521052 4817275 231 40
18:00:42 3/19/2008 3 19 2008 18 635 521165 4817276 231 40
6:00:53 3/26/2010 3 26 2010 6 646 523711 4817284 224 40
4:00:57 3/31/2012 3 31 2012 4 663 523945 4817285 224 40
0:00:30 3/4/2010 3 4 2010 0 646 521158 4817276 231 40
4:00:50 1/29/2014 1 29 2014 4 671 520628 4817274 232 40
4:01:12 2/15/2009 2 15 2009 4 633 521100 4817276 231 40
22:01:31 11/26/2013 11 26 2013 22 914 519989 4817273 234 29
16:00:30 1/9/2013 1 9 2013 16 663 523945 4817286 224 40
6:00:54 2/26/2012 2 26 2012 6 663 520805 4817275 232 40
4:00:28 12/30/2013 12 30 2013 4 671 521141 4817277 231 40
12:00:42 2/3/2011 2 3 2011 12 641 520841 4817276 231 40
2:00:47 2/15/2009 2 15 2009 2 633 521099 4817277 231 40
8:00:48 1/9/2013 1 9 2013 8 677 520681 4817275 232 40
4:00:47 4/22/2008 4 22 2008 4 631 523229 4817284 225 40
2:00:48 3/31/2012 3 31 2012 2 663 523979 4817286 224 40
18:00:26 4/2/2011 4 2 2011 18 658 524699 4817289 98 40
2:00:47 3/17/2009 3 17 2009 2 634 520876 4817277 231 40
6:01:38 3/29/2008 3 29 2008 6 632 521175 4817278 231 40
16:01:24 1/27/2014 1 27 2014 16 914 520025 4817274 233 40
16:00:53 1/10/2014 1 10 2014 16 914 521023 4817277 231 40
0:00:54 2/28/2013 2 28 2013 0 679 520631 4817276 232 40
10:00:25 1/1/2009 1 1 2009 10 635 521236 4817278 230 40
20:00:41 3/29/2012 3 29 2012 20 658 524163 4817288 127 40
2:00:23 4/11/2009 4 11 2009 2 633 523112 4817284 226 40
6:00:42 4/29/2011 4 29 2011 6 667 523469 4817286 225 40
22:00:53 3/30/2013 3 30 2013 22 677 523212 4817285 225 40
4:01:02 12/5/2012 12 5 2012 4 670 524813 4817291 98 40
18:00:48 1/25/2014 1 25 2014 18 914 520056 4817275 233 40
18:00:53 1/2/2010 1 2 2010 18 638 524667 4817291 98 40
22:00:53 2/2/2014 2 2 2014 22 908 520408 4817277 232 40
8:00:53 1/19/2010 1 19 2010 8 638 521046 4817279 231 40
14:00:24 3/5/2012 3 5 2012 14 658 521030 4817279 231 40
14:00:44 2/3/2011 2 3 2011 14 641 520837 4817279 231 40
2:00:54 2/28/2013 2 28 2013 2 657 520566 4817278 232 40
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22:00:50 2/14/2013 2 14 2013 22 677 520630 4817279 232 40
18:01:06 12/16/2012 12 16 2012 18 677 524085 4817290 127 40
2:00:42 1/29/2014 1 29 2014 2 671 520624 4817279 232 40
18:01:59 12/23/2012 12 23 2012 18 675 523999 4817290 224 40
20:00:30 3/20/2013 3 20 2013 20 658 520902 4817280 231 40
20:00:54 2/16/2013 2 16 2013 20 677 520619 4817279 232 40
12:01:23 12/29/2010 12 29 2010 12 647 521232 4817281 230 40
0:00:55 1/14/2011 1 14 2011 0 646 521193 4817281 231 40
22:00:48 1/12/2013 1 12 2013 22 675 523165 4817287 226 40
18:00:53 4/1/2012 4 1 2012 18 680 524585 4817292 98 40
20:00:53 1/3/2014 1 3 2014 20 914 520006 4817277 234 29
22:00:53 12/20/2010 12 20 2010 22 657 521080 4817281 231 40
18:01:23 2/13/2009 2 13 2009 18 633 521054 4817281 231 40
2:00:48 1/14/2011 1 14 2011 2 646 521195 4817281 231 40
2:01:02 3/23/2009 3 23 2009 2 639 523731 4817290 224 40
0:00:53 3/31/2013 3 31 2013 0 677 523217 4817288 225 40
22:00:53 1/25/2012 1 25 2012 22 663 523268 4817289 225 40
20:00:53 2/14/2013 2 14 2013 20 677 520633 4817280 232 40
18:00:53 2/8/2014 2 8 2014 18 914 520589 4817280 232 40
14:00:34 12/2/2010 12 2 2010 14 646 520118 4817279 233 40
6:00:53 4/29/2010 4 29 2010 6 644 523436 4817290 225 40
6:00:53 1/9/2013 1 9 2013 6 663 524092 4817292 127 40
18:00:54 1/21/2014 1 21 2014 18 914 520081 4817279 233 40
4:00:53 2/7/2014 2 7 2014 4 679 520564 4817280 232 40
18:00:55 12/20/2010 12 20 2010 18 657 521069 4817282 231 40
6:01:02 2/7/2014 2 7 2014 6 679 520563 4817281 232 40
18:00:56 12/17/2012 12 17 2012 18 677 524214 4817293 127 40
12:00:10 1/29/2014 1 29 2014 12 671 520649 4817281 232 40
18:00:56 3/26/2011 3 26 2011 18 665 521117 4817283 231 40
18:00:49 3/3/2013 3 3 2013 18 665 521211 4817283 230 40
20:00:47 2/2/2014 2 2 2014 20 908 520410 4817281 232 40
16:00:54 1/3/2014 1 3 2014 16 679 520770 4817282 232 40
18:00:42 12/20/2010 12 20 2010 18 657 521075 4817283 231 40
12:00:15 1/19/2010 1 19 2010 12 647 520045 4817280 233 40
18:00:48 4/3/2010 4 3 2010 18 640 524689 4817296 98 40
10:00:53 12/2/2008 12 2 2008 10 633 521058 4817283 231 40
18:00:19 12/27/2010 12 27 2010 18 650 523842 4817293 224 40
20:00:56 4/16/2013 4 16 2013 20 671 522728 4817289 227 40
2:00:41 1/11/2013 1 11 2013 2 663 523685 4817293 224 40
10:00:56 1/19/2010 1 19 2010 10 647 520040 4817281 233 40
16:00:26 2/3/2011 2 3 2011 16 641 520836 4817284 231 40
12:01:08 12/2/2008 12 2 2008 12 633 521060 4817285 231 40
18:00:12 12/17/2008 12 17 2008 18 633 524082 4817295 127 40
18:01:53 2/14/2013 2 14 2013 18 677 520599 4817283 232 40
4:00:53 3/26/2010 3 26 2010 4 646 523719 4817294 224 40
22:00:55 3/2/2013 3 2 2013 22 679 520648 4817283 232 40
4:00:53 4/2/2012 4 2 2012 4 663 523312 4817293 225 40
18:00:41 12/16/2009 12 16 2009 18 639 524261 4817296 127 40
16:00:56 4/16/2011 4 16 2011 16 654 521793 4817288 229 40
18:00:53 1/23/2011 1 23 2011 18 646 520589 4817284 232 40
6:00:48 4/2/2012 4 2 2012 6 679 523648 4817294 224 40
18:00:48 2/17/2009 2 17 2009 18 633 521289 4817286 230 40
18:00:47 1/4/2011 1 4 2011 18 657 520627 4817285 232 40
6:00:54 2/9/2014 2 9 2014 6 679 520986 4817286 231 40
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8:00:34 1/30/2014 1 30 2014 8 914 520374 4817284 233 40
18:00:48 12/26/2012 12 26 2012 18 657 519909 4817283 234 29
22:00:55 3/20/2010 3 20 2010 22 647 520131 4817284 233 40
2:00:55 12/30/2013 12 30 2013 2 671 521167 4817287 231 40
0:01:34 3/21/2010 3 21 2010 0 647 520128 4817284 233 40
10:00:54 1/29/2014 1 29 2014 10 671 520651 4817286 232 40
18:00:29 1/19/2010 1 19 2010 18 638 521255 4817288 230 40
2:00:42 4/22/2008 4 22 2008 2 631 523210 4817295 226 40
0:01:19 3/1/2013 3 1 2013 0 677 520580 4817286 232 40
18:00:15 3/13/2012 3 13 2012 18 665 521602 4817289 230 40
4:00:41 12/27/2010 12 27 2010 4 647 521162 4817288 231 40
14:00:53 1/19/2011 1 19 2011 14 654 521186 4817288 231 40
18:00:42 4/18/2011 4 18 2011 18 801 523296 4817295 225 40
4:00:41 2/4/2011 2 4 2011 4 646 520955 4817288 231 40
2:00:53 12/17/2009 12 17 2009 2 639 524125 4817298 127 40
18:01:12 12/4/2012 12 4 2012 18 675 524235 4817299 127 40
18:00:42 1/2/2010 1 2 2010 18 643 523665 4817297 224 40
4:00:54 4/21/2011 4 21 2011 4 667 523244 4817295 225 40
2:00:53 4/8/2011 4 8 2011 2 666 523518 4817296 225 40
8:00:48 2/8/2014 2 8 2014 8 909 520954 4817288 231 40
0:01:12 4/15/2009 4 15 2009 0 648 523267 4817296 225 40
0:00:37 12/30/2013 12 30 2013 0 671 521171 4817289 231 40
6:01:52 12/31/2013 12 31 2013 6 679 521046 4817289 231 40
6:00:41 2/8/2014 2 8 2014 6 909 520958 4817289 231 40
0:00:40 4/12/2009 4 12 2009 0 643 523141 4817296 226 40
6:00:55 2/4/2011 2 4 2011 6 646 520956 4817290 231 40
18:01:02 2/5/2013 2 5 2013 18 677 521146 4817290 231 40
4:00:37 12/31/2009 12 31 2009 4 647 521897 4817293 229 40
8:00:43 4/18/2012 4 18 2012 8 670 524234 4817301 127 40
8:00:56 12/28/2010 12 28 2010 8 639 522962 4817296 226 40
10:00:47 12/15/2013 12 15 2013 10 914 520816 4817289 231 40
6:00:53 2/11/2014 2 11 2014 6 679 521274 4817291 230 40
14:00:54 3/27/2013 3 27 2013 14 679 521573 4817292 230 40
22:00:44 4/5/2011 4 5 2011 22 663 523150 4817297 226 40
12:00:23 3/30/2010 3 30 2010 12 638 521777 4817293 229 40
8:00:26 4/8/2011 4 8 2011 8 664 523368 4817298 225 40
4:00:40 4/3/2010 4 3 2010 4 646 523897 4817300 224 40
0:00:53 3/27/2010 3 27 2010 0 801 524576 4817303 98 40
4:00:47 2/28/2014 2 28 2014 4 917 523710 4817300 224 40
22:00:53 4/11/2009 4 11 2009 22 643 523142 4817298 226 40
4:00:56 4/2/2012 4 2 2012 4 675 523303 4817299 225 40
16:00:53 1/12/2014 1 12 2014 16 914 520623 4817290 232 40
22:01:11 4/4/2014 4 4 2014 22 909 523742 4817300 224 40
4:00:54 1/1/2010 1 1 2010 4 641 524127 4817302 127 40
18:00:40 4/5/2011 4 5 2011 18 665 523254 4817299 225 40
4:00:24 4/6/2011 4 6 2011 4 663 523045 4817298 226 40
20:00:53 2/6/2013 2 6 2013 20 677 520636 4817290 232 40
18:00:54 3/29/2012 3 29 2012 18 675 524158 4817302 127 40
12:00:42 1/30/2014 1 30 2014 12 679 520954 4817292 231 40
22:00:35 2/17/2011 2 17 2011 22 655 521048 4817292 231 40
2:01:12 2/28/2013 2 28 2013 2 679 520625 4817291 232 40
12:00:55 1/11/2010 1 11 2010 12 647 520258 4817290 233 40
8:00:48 2/8/2014 2 8 2014 8 679 520944 4817292 231 40
6:00:49 3/17/2009 3 17 2009 6 637 522888 4817299 226 40
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4:00:35 12/24/2013 12 24 2013 4 917 521049 4817293 231 40
0:00:34 3/27/2011 3 27 2011 0 654 522721 4817298 227 40
0:00:53 1/17/2011 1 17 2011 0 650 521225 4817293 230 40
16:00:53 1/25/2011 1 25 2011 16 647 520683 4817292 232 40
0:00:55 2/18/2011 2 18 2011 0 655 521050 4817293 231 40
6:00:54 12/27/2010 12 27 2010 6 647 521163 4817293 231 40
8:00:45 12/31/2012 12 31 2012 8 674 521102 4817293 231 40
18:01:12 4/10/2010 4 10 2010 18 639 522356 4817298 228 40
20:00:53 3/2/2013 3 2 2013 20 677 520764 4817292 232 40
4:01:24 4/28/2010 4 28 2010 4 640 524171 4817304 127 40
2:00:54 3/27/2010 3 27 2010 2 801 524604 4817306 98 40
22:00:55 1/22/2010 1 22 2010 22 643 523640 4817302 224 40
22:00:44 2/16/2013 2 16 2013 22 677 520618 4817292 232 40
0:00:47 1/8/2009 1 8 2009 0 633 523995 4817304 224 40
0:00:53 1/29/2014 1 29 2014 0 671 520628 4817293 232 40
20:00:54 1/28/2014 1 28 2014 20 671 520631 4817293 232 40
22:00:49 1/1/2010 1 1 2010 22 640 521136 4817294 231 40
6:00:41 2/9/2014 2 9 2014 6 917 521013 4817294 231 40
20:00:40 3/29/2012 3 29 2012 20 663 524158 4817305 127 40
16:01:02 3/31/2012 3 31 2012 16 672 521647 4817296 229 40
22:00:26 3/27/2008 3 27 2008 22 635 520768 4817293 232 40
6:00:56 2/8/2014 2 8 2014 6 679 520951 4817294 231 40
0:00:50 3/28/2008 3 28 2008 0 635 520765 4817294 232 40
16:00:43 2/22/2009 2 22 2009 16 633 520752 4817294 232 40
6:00:38 1/15/2014 1 15 2014 6 914 520562 4817293 232 40
20:00:54 1/25/2013 1 25 2013 20 680 521117 4817295 231 40
2:00:55 12/24/2013 12 24 2013 2 917 521013 4817295 231 40
2:00:44 3/27/2011 3 27 2011 2 654 522729 4817301 227 40
6:01:53 4/24/2009 4 24 2009 6 640 524087 4817305 127 40
2:00:47 3/31/2012 3 31 2012 2 658 522935 4817302 226 40
2:00:41 12/30/2013 12 30 2013 2 911 521155 4817296 231 40
20:00:44 2/28/2013 2 28 2013 20 677 520568 4817295 232 40
22:00:42 2/16/2011 2 16 2011 22 638 521071 4817296 231 40
6:00:53 12/23/2012 12 23 2012 6 674 521110 4817296 231 40
18:00:53 2/17/2011 2 17 2011 18 655 521046 4817296 231 40
20:00:48 4/9/2014 4 9 2014 20 917 521425 4817298 230 40
22:00:36 2/28/2013 2 28 2013 22 677 520584 4817295 232 40
16:00:54 12/18/2012 12 18 2012 16 670 524432 4817308 98 40
0:00:37 1/11/2013 1 11 2013 0 663 523686 4817305 224 40
18:00:38 1/27/2014 1 27 2014 18 907 521186 4817297 231 40
18:00:55 1/3/2014 1 3 2014 18 679 520738 4817296 232 40
2:00:55 1/1/2014 1 1 2014 2 679 520755 4817296 232 40
18:01:23 3/3/2010 3 3 2010 18 646 521137 4817297 231 40
14:00:47 1/11/2010 1 11 2010 14 647 520251 4817295 233 40
6:00:53 12/31/2012 12 31 2012 6 674 521111 4817297 231 40
16:00:43 4/13/2013 4 13 2013 16 658 521225 4817298 230 40
2:00:44 12/31/2013 12 31 2013 2 658 521214 4817298 230 40
14:00:53 4/10/2013 4 10 2013 14 671 522131 4817301 228 40
6:00:54 3/27/2011 3 27 2011 6 654 522470 4817302 227 40
0:00:48 1/20/2010 1 20 2010 0 638 521251 4817298 230 40
0:00:42 2/17/2013 2 17 2013 0 677 520622 4817296 232 40
4:00:54 4/3/2010 4 3 2010 4 650 523523 4817306 225 40
0:00:50 2/7/2013 2 7 2013 0 677 520640 4817296 232 40
6:00:42 2/9/2014 2 9 2014 6 909 521066 4817298 231 40
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18:00:26 4/4/2011 4 4 2011 18 658 524576 4817310 98 40
14:00:54 1/13/2010 1 13 2010 14 647 520138 4817295 233 40
12:00:54 4/24/2011 4 24 2011 12 657 521888 4817301 229 40
0:00:56 12/30/2013 12 30 2013 0 911 521160 4817299 231 40
22:00:37 2/6/2013 2 6 2013 22 677 520650 4817297 232 40
14:00:18 1/25/2012 1 25 2012 14 665 521064 4817299 231 40
16:00:54 2/18/2014 2 18 2014 16 914 521031 4817299 231 40
4:00:42 4/2/2010 4 2 2010 4 646 523622 4817308 224 40
22:00:54 12/31/2013 12 31 2013 22 671 521142 4817299 231 40
22:00:53 1/28/2014 1 28 2014 22 671 520637 4817298 232 40
10:00:54 12/27/2011 12 27 2011 10 641 521652 4817301 229 40
18:00:56 2/15/2014 2 15 2014 18 917 520567 4817298 232 40
22:01:12 12/20/2010 12 20 2010 22 647 521217 4817300 230 40
8:00:44 4/8/2011 4 8 2011 8 661 523638 4817308 224 40
8:00:55 3/31/2012 3 31 2012 8 663 524710 4817312 98 40
22:00:48 12/30/2013 12 30 2013 22 679 521138 4817300 231 40
16:01:18 4/22/2013 4 22 2013 16 679 520970 4817300 231 40
6:00:54 1/1/2010 1 1 2010 6 633 523566 4817308 225 40
4:00:47 12/31/2012 12 31 2012 4 674 521111 4817300 231 40
4:00:53 1/4/2014 1 4 2014 4 914 519856 4817296 234 29
16:00:49 3/5/2011 3 5 2011 16 650 521232 4817301 230 40
8:00:53 12/23/2012 12 23 2012 8 674 521106 4817301 231 40
8:01:11 1/15/2014 1 15 2014 8 914 520565 4817299 232 40
2:00:52 1/2/2010 1 2 2010 2 638 524192 4817312 127 40
8:00:52 12/28/2010 12 28 2010 8 647 521067 4817301 231 40
22:00:47 12/14/2012 12 14 2012 22 680 524034 4817311 127 40
6:00:54 1/16/2014 1 16 2014 6 671 520641 4817300 232 40
16:01:23 3/30/2010 3 30 2010 16 656 521891 4817304 229 40
2:00:50 2/17/2013 2 17 2013 2 677 520625 4817300 232 40
18:00:50 2/19/2011 2 19 2011 18 646 520873 4817301 231 40
6:00:53 2/9/2014 2 9 2014 6 916 521061 4817302 231 40
0:00:56 2/17/2011 2 17 2011 0 638 521061 4817302 231 40
18:00:13 4/18/2011 4 18 2011 18 665 523310 4817309 225 40
4:00:59 1/16/2014 1 16 2014 4 671 520637 4817301 232 40
22:00:41 2/20/2011 2 20 2011 22 655 521046 4817302 231 40
8:00:41 4/8/2011 4 8 2011 8 663 523473 4817310 225 40
0:00:54 2/21/2011 2 21 2011 0 655 521045 4817303 231 40
6:00:50 1/1/2010 1 1 2010 6 641 524102 4817313 127 40
22:00:54 1/19/2011 1 19 2011 22 646 521111 4817303 231 40
2:00:55 1/14/2011 1 14 2011 2 638 521187 4817303 231 40
14:00:29 1/5/2010 1 5 2010 14 639 521369 4817304 230 40
20:00:49 1/28/2014 1 28 2014 20 907 520976 4817303 231 40
2:00:41 2/25/2013 2 25 2013 2 658 520632 4817302 232 40
2:00:54 12/30/2013 12 30 2013 2 658 521236 4817304 230 40
2:00:27 12/17/2009 12 17 2009 2 644 524642 4817315 98 40
20:00:48 3/10/2012 3 10 2012 20 658 520633 4817302 232 40
18:00:53 2/16/2011 2 16 2011 18 638 521076 4817304 231 40
18:00:23 2/18/2011 2 18 2011 18 657 520595 4817302 232 40
18:00:41 1/5/2013 1 5 2013 18 658 520604 4817302 232 40
4:00:53 2/14/2014 2 14 2014 4 679 521149 4817304 231 40
18:00:49 2/16/2014 2 16 2014 18 679 520639 4817303 232 40
18:00:32 2/1/2014 2 1 2014 18 907 520588 4817303 232 40
20:01:09 1/3/2014 1 3 2014 20 908 523402 4817312 225 40
18:00:41 1/7/2011 1 7 2011 18 641 520536 4817303 232 40
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10:00:53 1/13/2010 1 13 2010 10 647 520121 4817302 233 40
0:00:40 1/14/2011 1 14 2011 0 638 521183 4817305 231 40
22:00:23 1/28/2014 1 28 2014 22 907 520977 4817304 231 40
0:00:56 1/29/2014 1 29 2014 0 907 520975 4817305 231 40
18:01:25 12/21/2009 12 21 2009 18 640 524484 4817317 98 40
18:00:23 4/6/2012 4 6 2012 18 658 522561 4817310 227 40
4:00:48 2/12/2011 2 12 2011 4 650 521150 4817305 231 40
4:00:50 2/9/2014 2 9 2014 4 917 521001 4817305 231 40
2:00:42 1/25/2012 1 25 2012 2 658 520886 4817305 231 40
18:00:48 4/4/2008 4 4 2008 18 637 522461 4817310 227 40
20:00:23 1/5/2012 1 5 2012 20 658 520641 4817304 232 40
16:02:11 4/3/2010 4 3 2010 16 640 524440 4817317 98 40
2:00:47 1/8/2011 1 8 2011 2 641 520537 4817304 232 40
20:00:42 12/30/2013 12 30 2013 20 679 521141 4817306 231 40
18:00:55 12/17/2008 12 17 2008 18 637 524128 4817316 127 40
4:00:41 1/12/2013 1 12 2013 4 658 520583 4817304 232 40
20:01:11 11/23/2013 11 23 2013 20 909 524367 4817317 127 40
0:00:44 1/1/2014 1 1 2014 0 671 521150 4817306 231 40
0:00:54 2/2/2013 2 2 2013 0 665 520635 4817305 232 40
18:00:53 2/17/2009 2 17 2009 18 633 521182 4817306 231 40
22:00:23 4/7/2008 4 7 2008 22 633 520714 4817305 232 40
16:00:50 4/15/2009 4 15 2009 16 643 522550 4817311 227 40
18:00:21 3/29/2012 3 29 2012 18 670 524190 4817317 127 40
4:00:42 1/9/2013 1 9 2013 4 663 524083 4817317 127 40
8:00:14 12/10/2010 12 10 2010 8 641 521236 4817307 230 40
0:00:41 12/24/2013 12 24 2013 0 917 521131 4817307 231 40
6:00:53 2/12/2011 2 12 2011 6 650 521154 4817307 231 40
4:00:48 3/27/2011 3 27 2011 4 654 522467 4817311 227 40
0:00:54 1/19/2010 1 19 2010 0 638 520568 4817305 232 40
12:00:29 1/13/2010 1 13 2010 12 647 520131 4817304 233 40
22:00:21 1/13/2011 1 13 2011 22 654 520997 4817307 231 40
10:01:11 1/21/2014 1 21 2014 10 914 520300 4817305 233 40
18:00:54 1/16/2011 1 16 2011 18 650 521231 4817308 230 40
16:01:26 12/27/2010 12 27 2010 16 639 523993 4817317 224 40
8:00:44 4/8/2011 4 8 2011 8 658 523589 4817316 225 40
10:00:24 12/28/2013 12 28 2013 10 914 520151 4817305 233 40
2:00:48 2/21/2011 2 21 2011 2 655 521047 4817308 231 40
14:00:42 2/7/2011 2 7 2011 14 650 521157 4817308 231 40
6:00:41 1/12/2013 1 12 2013 6 658 520582 4817306 232 40
4:00:41 4/2/2012 4 2 2012 4 670 523300 4817315 225 40
22:00:48 1/7/2011 1 7 2011 22 641 520535 4817306 232 40
22:00:54 1/16/2011 1 16 2011 22 650 521226 4817308 230 40
22:00:41 2/17/2009 2 17 2009 22 633 521179 4817308 231 40
2:00:42 1/12/2013 1 12 2013 2 658 520584 4817307 232 40
18:00:49 12/3/2012 12 3 2012 18 671 524567 4817320 98 40
22:00:54 2/16/2014 2 16 2014 22 916 520584 4817307 232 40
14:00:54 2/7/2011 2 7 2011 14 641 520946 4817308 231 40
0:00:14 4/5/2008 4 5 2008 0 633 521228 4817309 230 40
0:00:15 4/8/2008 4 8 2008 0 633 520716 4817308 232 40
18:01:14 3/25/2008 3 25 2008 18 637 522377 4817313 228 40
16:01:55 2/10/2011 2 10 2011 16 647 521959 4817312 229 40
4:00:50 3/3/2010 3 3 2010 4 641 521108 4817309 231 40
18:00:42 3/29/2012 3 29 2012 18 680 524132 4817319 127 40
2:00:48 2/28/2014 2 28 2014 2 909 523542 4817317 225 40
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20:00:20 2/27/2012 2 27 2012 20 665 520571 4817308 232 40
2:01:44 2/7/2014 2 7 2014 2 909 521014 4817309 231 40
6:01:12 2/9/2014 2 9 2014 6 914 521076 4817309 231 40
20:00:54 2/16/2014 2 16 2014 20 916 520597 4817308 232 40
18:00:42 2/9/2009 2 9 2009 18 632 521215 4817310 230 40
0:00:48 1/8/2011 1 8 2011 0 641 520533 4817308 232 40
18:00:56 2/9/2011 2 9 2011 18 647 522643 4817315 227 40
8:00:56 1/10/2013 1 10 2013 8 675 523768 4817319 224 40
22:00:37 1/18/2010 1 18 2010 22 638 520566 4817309 232 40
14:00:47 4/29/2011 4 29 2011 14 658 523682 4817319 224 40
0:00:54 4/27/2011 4 27 2011 0 654 521249 4817311 230 40
22:00:54 2/19/2014 2 19 2014 22 679 520708 4817309 232 40
10:00:53 1/6/2011 1 6 2011 10 641 520480 4817309 232 40
12:28:25 1/30/2014 1 30 2014 12 657 520856 4817310 231 40
0:00:49 4/22/2008 4 22 2008 0 633 523275 4817318 225 40
4:01:23 1/8/2011 1 8 2011 4 641 520547 4817309 232 40
6:00:56 2/12/2011 2 12 2011 6 657 521024 4817311 231 40
18:00:42 2/21/2009 2 21 2009 18 634 520632 4817310 232 40
18:00:47 2/24/2013 2 24 2013 18 657 520561 4817310 232 40
22:00:54 1/5/2012 1 5 2012 22 658 520641 4817310 232 40
18:00:47 4/1/2012 4 1 2012 18 673 522704 4817317 227 40
22:00:41 2/28/2014 2 28 2014 22 679 520726 4817310 232 40
4:31:41 4/9/2013 4 9 2013 4 657 522960 4817317 226 40
18:00:21 12/27/2010 12 27 2010 18 639 523763 4817320 224 40
12:00:54 1/21/2014 1 21 2014 12 914 520304 4817309 233 40
0:00:54 4/5/2014 4 5 2014 0 909 523681 4817321 224 40
6:00:54 4/27/2014 4 27 2014 6 909 523430 4817320 225 40
22:01:24 1/19/2010 1 19 2010 22 641 521144 4817312 231 40
0:00:33 2/20/2014 2 20 2014 0 679 520705 4817311 232 40
14:00:41 2/29/2012 2 29 2012 14 658 521052 4817312 231 40
22:00:24 4/4/2008 4 4 2008 22 633 521228 4817313 230 40
7:23:56 1/18/2014 1 18 2014 7 657 520595 4817311 232 40
2:00:55 2/22/2011 2 22 2011 2 654 521064 4817313 231 40
4:00:41 2/12/2011 2 12 2011 4 657 521025 4817313 231 40
22:00:32 3/10/2012 3 10 2012 22 658 520636 4817312 232 40
18:01:24 1/9/2013 1 9 2013 18 675 523760 4817322 224 40
18:00:54 12/15/2012 12 15 2012 18 680 523892 4817322 224 40
8:00:25 2/12/2011 2 12 2011 8 657 521026 4817313 231 40
8:00:41 1/12/2013 1 12 2013 8 658 520605 4817312 232 40
22:00:23 2/1/2013 2 1 2013 22 665 520637 4817312 232 40
22:00:47 3/19/2008 3 19 2008 22 633 521163 4817314 231 40
0:11:23 11/27/2013 11 27 2013 0 657 519941 4817310 234 29
18:00:53 1/16/2011 1 16 2011 18 654 520793 4817313 232 40
22:00:53 12/23/2013 12 23 2013 22 917 521132 4817314 231 40
2:00:57 2/2/2013 2 2 2013 2 665 520634 4817313 232 40
0:00:47 3/1/2014 3 1 2014 0 679 520725 4817313 232 40
6:00:49 12/17/2009 12 17 2009 6 640 524223 4817325 127 40
8:00:48 12/31/2013 12 31 2013 8 679 521033 4817314 231 40
2:00:53 12/31/2013 12 31 2013 2 914 521017 4817314 231 40
10:00:54 12/22/2010 12 22 2010 10 650 521313 4817315 230 40
0:00:54 12/21/2010 12 21 2010 0 647 521209 4817315 230 40
20:00:47 3/2/2013 3 2 2013 20 679 520641 4817313 232 40
2:01:18 2/7/2014 2 7 2014 2 679 520681 4817313 232 40
10:01:23 2/28/2011 2 28 2011 10 647 521133 4817315 231 40
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16:01:12 3/22/2010 3 22 2010 16 647 521892 4817317 229 40
22:00:54 2/8/2011 2 8 2011 22 639 523004 4817321 226 40
6:00:48 2/12/2011 2 12 2011 6 641 521027 4817315 231 40
7:30:23 1/20/2014 1 20 2014 7 657 520271 4817312 233 40
0:00:25 2/7/2014 2 7 2014 0 671 520940 4817315 231 40
2:00:54 4/8/2011 4 8 2011 2 664 523649 4817323 224 40
14:00:48 1/30/2014 1 30 2014 14 914 520823 4817314 231 40
18:00:26 2/19/2012 2 19 2012 18 658 520725 4817314 232 40
16:00:47 1/19/2009 1 19 2009 16 635 521154 4817316 231 40
18:01:10 4/7/2012 4 7 2012 18 677 524183 4817326 127 40
6:01:08 4/19/2014 4 19 2014 6 909 523287 4817323 225 40
12:00:44 2/29/2012 2 29 2012 12 658 521050 4817316 231 40
18:00:48 3/30/2010 3 30 2010 18 647 521894 4817318 229 40
14:00:42 2/11/2011 2 11 2011 14 655 520964 4817316 231 40
2:00:47 4/2/2012 4 2 2012 2 663 523374 4817324 225 40
4:00:46 2/12/2011 2 12 2011 4 641 521026 4817316 231 40
10:00:25 1/6/2014 1 6 2014 10 658 520006 4817313 234 29
0:00:56 2/16/2014 2 16 2014 0 917 520702 4817315 232 40
12:00:49 2/11/2011 2 11 2011 12 655 520962 4817316 231 40
6:00:41 4/2/2010 4 2 2010 6 644 523519 4817324 225 40
18:00:44 3/3/2010 3 3 2010 18 646 521093 4817316 231 40
2:00:54 4/6/2013 4 6 2013 2 663 524093 4817327 127 40
16:00:47 1/19/2013 1 19 2013 16 658 520657 4817316 232 40
12:00:26 12/1/2010 12 1 2010 12 657 520108 4817314 233 40
16:00:41 1/21/2014 1 21 2014 16 914 520291 4817315 233 40
10:00:48 2/11/2011 2 11 2011 10 655 520974 4817317 231 40
2:00:50 4/5/2008 4 5 2008 2 633 521231 4817318 230 40
18:00:42 3/20/2008 3 20 2008 18 636 520808 4817316 232 40
20:00:55 2/1/2013 2 1 2013 20 665 520636 4817316 232 40
18:00:53 2/10/2014 2 10 2014 18 909 521691 4817319 229 40
8:00:54 2/12/2011 2 12 2011 8 641 521029 4817317 231 40
12:00:56 2/3/2011 2 3 2011 12 646 520866 4817317 231 40
0:00:53 4/14/2013 4 14 2013 0 677 522037 4817321 228 40
0:01:47 4/9/2014 4 9 2014 0 679 521208 4817318 230 40
18:00:53 2/16/2014 2 16 2014 18 916 520607 4817316 232 40
18:00:44 2/10/2013 2 10 2013 18 677 521155 4817318 231 40
22:00:56 1/19/2011 1 19 2011 22 641 521110 4817318 231 40
2:00:30 4/12/2012 4 12 2012 2 672 521943 4817321 229 40
16:01:05 2/23/2013 2 23 2013 16 671 521201 4817319 231 40
18:00:41 4/3/2009 4 3 2009 18 638 520943 4817318 231 40
18:00:37 12/26/2010 12 26 2010 18 639 524138 4817329 127 40
6:01:41 12/28/2010 12 28 2010 6 639 522977 4817325 226 40
4:01:00 4/24/2014 4 24 2014 4 907 523418 4817326 225 40
18:00:24 4/4/2008 4 4 2008 18 633 521226 4817319 230 40
18:00:54 1/19/2011 1 19 2011 18 647 521108 4817319 231 40
22:00:49 3/3/2011 3 3 2011 22 650 522940 4817325 226 40
16:00:47 12/18/2012 12 18 2012 16 680 521530 4817321 230 40
4:00:43 4/2/2010 4 2 2010 4 644 523442 4817327 225 40
14:00:41 4/14/2013 4 14 2013 14 679 521468 4817320 230 40
12:00:26 1/30/2014 1 30 2014 12 914 520830 4817319 231 40
16:00:41 2/22/2013 2 22 2013 16 663 521239 4817320 230 40
8:00:44 1/7/2013 1 7 2013 8 680 520567 4817318 232 40
22:00:48 2/15/2014 2 15 2014 22 917 520710 4817318 232 40
2:00:43 12/10/2010 12 10 2010 2 641 521266 4817320 230 40
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2:00:53 3/4/2011 3 4 2011 2 650 522748 4817325 227 40
22:00:48 12/13/2010 12 13 2010 22 647 521139 4817320 231 40
20:00:55 2/1/2014 2 1 2014 20 917 520583 4817318 232 40
14:02:41 12/2/2008 12 2 2008 14 633 521111 4817320 231 40
6:02:56 4/25/2014 4 25 2014 6 908 522954 4817326 226 40
2:00:41 4/21/2011 4 21 2011 2 667 523242 4817327 225 40
18:00:53 3/29/2012 3 29 2012 18 676 524310 4817331 127 40
2:00:41 4/2/2010 4 2 2010 2 644 523445 4817328 225 40
22:00:40 2/6/2014 2 6 2014 22 671 520935 4817320 231 40
0:00:14 1/15/2012 1 15 2012 0 663 523550 4817328 225 40
22:00:50 1/19/2011 1 19 2011 22 657 521098 4817320 231 40
4:00:37 12/28/2010 12 28 2010 4 639 522986 4817326 226 40
10:00:48 1/22/2014 1 22 2014 10 658 520297 4817318 233 40
12:00:41 1/1/2009 1 1 2009 12 635 521282 4817321 230 40
14:00:55 12/18/2012 12 18 2012 14 680 521529 4817322 230 40
2:00:54 1/6/2013 1 6 2013 2 671 520611 4817319 232 40
6:00:55 1/10/2013 1 10 2013 6 675 523756 4817330 224 40
22:00:41 2/1/2014 2 1 2014 22 917 520587 4817319 232 40
12:00:43 12/28/2013 12 28 2013 12 914 520136 4817318 233 40
6:00:48 1/7/2013 1 7 2013 6 680 520574 4817319 232 40
13:31:11 1/20/2014 1 20 2014 13 657 520270 4817319 233 40
2:02:18 4/21/2008 4 21 2008 2 633 523772 4817330 224 40
6:56:13 2/8/2014 2 8 2014 6 657 520954 4817321 231 40
2:00:42 1/3/2010 1 3 2010 2 641 523330 4817329 225 40
18:00:47 3/22/2011 3 22 2011 18 665 521124 4817322 231 40
10:00:54 4/13/2010 4 13 2010 10 653 521896 4817324 229 40
6:00:54 12/10/2010 12 10 2010 6 641 521272 4817323 230 40
10:00:53 12/1/2010 12 1 2010 10 657 520110 4817319 233 40
16:01:11 3/7/2011 3 7 2011 16 655 520652 4817321 232 40
22:00:20 4/21/2008 4 21 2008 22 631 523298 4817330 225 40
18:00:44 3/31/2008 3 31 2008 18 636 520548 4817321 232 40
16:00:48 2/16/2011 2 16 2011 16 655 521167 4817323 231 40
2:00:42 4/12/2009 4 12 2009 2 633 523215 4817330 225 40
12:00:54 12/22/2010 12 22 2010 12 650 521323 4817324 230 40
16:00:42 2/6/2012 2 6 2012 16 658 520985 4817323 231 40
18:00:34 2/13/2009 2 13 2009 18 633 521095 4817323 231 40
20:00:23 2/15/2014 2 15 2014 20 917 520703 4817322 232 40
14:00:53 1/21/2014 1 21 2014 14 914 520297 4817321 233 40
4:00:42 12/10/2010 12 10 2010 4 641 521268 4817324 230 40
12:37:55 2/2/2014 2 2 2014 12 657 520750 4817323 232 40
20:00:27 1/3/2012 1 3 2012 20 658 520545 4817322 232 40
18:00:57 1/16/2010 1 16 2010 18 641 520131 4817321 233 40
14:00:48 1/3/2011 1 3 2011 14 650 520679 4817323 232 40
12:00:42 12/2/2010 12 2 2010 12 639 520116 4817321 233 40
0:00:26 12/10/2010 12 10 2010 0 641 521268 4817325 230 40
10:01:12 12/2/2010 12 2 2010 10 801 520933 4817324 231 40
22:00:55 2/17/2011 2 17 2011 22 657 521097 4817325 231 40
0:00:49 1/3/2010 1 3 2010 0 643 524228 4817336 127 40
18:00:48 3/20/2008 3 20 2008 18 636 520841 4817324 231 40
18:00:54 3/19/2008 3 19 2008 18 633 521168 4817325 231 40
16:00:54 2/18/2014 2 18 2014 16 909 521147 4817326 231 40
14:00:54 12/22/2010 12 22 2010 14 650 521322 4817326 230 40
6:00:47 2/8/2014 2 8 2014 6 671 520897 4817325 231 40
10:01:41 1/3/2013 1 3 2013 10 657 520132 4817323 233 40
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6:00:21 4/8/2008 4 8 2008 6 632 520570 4817324 232 40
18:01:51 1/5/2012 1 5 2012 18 641 521165 4817326 231 40
0:00:53 3/21/2010 3 21 2010 0 653 520113 4817323 233 40
18:00:49 4/4/2011 4 4 2011 18 801 524279 4817337 127 40
0:00:44 4/22/2008 4 22 2008 0 631 523299 4817334 225 40
18:01:17 2/12/2014 2 12 2014 18 917 520843 4817326 231 40
2:00:42 3/25/2009 3 25 2009 2 647 521201 4817327 231 40
14:00:55 1/19/2011 1 19 2011 14 646 521275 4817327 230 40
18:00:54 2/26/2011 2 26 2011 18 638 520615 4817325 232 40
6:00:54 12/31/2013 12 31 2013 6 914 521033 4817326 231 40
10:00:52 1/12/2014 1 12 2014 10 914 520923 4817326 231 40
8:00:58 3/28/2013 3 28 2013 8 677 523684 4817336 224 40
14:01:11 1/12/2014 1 12 2014 14 914 520660 4817326 232 40
0:00:50 1/3/2010 1 3 2010 0 639 524329 4817338 127 40
4:00:23 1/7/2013 1 7 2013 4 680 520575 4817326 232 40
16:00:53 1/19/2011 1 19 2011 16 657 520694 4817326 232 40
8:02:11 1/24/2010 1 24 2010 8 640 521290 4817328 230 40
0:00:48 1/23/2010 1 23 2010 0 643 523559 4817336 225 40
14:00:27 2/28/2011 2 28 2011 14 647 520937 4817327 231 40
16:00:46 1/25/2011 1 25 2011 16 654 520574 4817326 232 40
2:00:54 1/2/2010 1 2 2010 2 643 524046 4817338 127 40
6:00:47 3/25/2009 3 25 2009 6 647 521201 4817328 231 40
14:00:53 1/1/2009 1 1 2009 14 635 521295 4817329 230 40
4:00:50 1/15/2014 1 15 2014 4 914 520548 4817326 232 40
0:00:50 4/8/2008 4 8 2008 0 632 520571 4817327 232 40
22:00:42 1/11/2011 1 11 2011 22 801 521084 4817328 231 40
18:00:46 12/27/2010 12 27 2010 18 657 521340 4817329 230 40
18:00:23 3/14/2011 3 14 2011 18 801 521224 4817329 230 40
4:00:47 3/25/2009 3 25 2009 4 647 521204 4817329 231 40
16:00:56 1/5/2010 1 5 2010 16 647 521845 4817331 229 40
16:01:59 3/8/2009 3 8 2009 16 633 520778 4817328 232 40
2:00:48 1/15/2014 1 15 2014 2 914 520547 4817327 232 40
14:00:46 1/30/2014 1 30 2014 14 679 520956 4817328 231 40
6:00:48 4/2/2010 4 2 2010 6 655 523409 4817337 225 40
22:01:46 3/17/2012 3 17 2012 22 666 520963 4817328 231 40
4:00:53 4/19/2014 4 19 2014 4 909 523282 4817336 225 40
0:00:41 1/2/2014 1 2 2014 0 917 520901 4817328 231 40
20:00:53 1/24/2013 1 24 2013 20 680 521048 4817329 231 40
18:00:25 3/30/2011 3 30 2011 18 654 520684 4817328 232 40
2:00:59 4/19/2014 4 19 2014 2 907 523433 4817337 225 40
4:00:53 1/10/2013 1 10 2013 4 675 523744 4817338 224 40
4:00:59 12/30/2013 12 30 2013 4 907 521140 4817330 231 40
18:01:12 4/29/2010 4 29 2010 18 644 524391 4817341 127 40
8:00:27 3/28/2014 3 28 2014 8 679 521257 4817330 230 40
16:00:31 3/3/2010 3 3 2010 16 633 521087 4817330 231 40
18:00:53 3/30/2010 3 30 2010 18 656 521910 4817333 229 40
2:00:42 2/2/2014 2 2 2014 2 917 520576 4817329 232 40
8:00:48 3/25/2012 3 25 2012 8 675 521816 4817333 229 40
22:00:48 2/16/2011 2 16 2011 22 655 520909 4817330 231 40
16:00:41 3/16/2011 3 16 2011 16 658 521956 4817333 229 40
0:00:38 2/18/2011 2 18 2011 0 657 521101 4817331 231 40
20:00:47 2/6/2014 2 6 2014 20 679 520546 4817329 232 40
2:01:23 4/2/2012 4 2 2012 2 679 523309 4817338 225 40
18:01:24 12/13/2010 12 13 2010 18 647 521172 4817331 231 40
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6:00:47 1/29/2014 1 29 2014 6 907 520964 4817330 231 40
0:00:42 2/25/2013 2 25 2013 0 658 520600 4817329 232 40
0:00:43 4/12/2009 4 12 2009 0 633 523234 4817338 225 40
0:01:11 1/20/2011 1 20 2011 0 641 521147 4817331 231 40
2:00:27 1/29/2014 1 29 2014 2 907 520956 4817331 231 40
2:00:19 3/25/2008 3 25 2008 2 633 523722 4817340 224 40
22:00:55 3/20/2010 3 20 2010 22 653 520093 4817329 233 40
4:00:44 4/8/2008 4 8 2008 4 632 520570 4817330 232 40
22:00:50 3/22/2011 3 22 2011 22 665 521152 4817332 231 40
12:00:41 12/3/2008 12 3 2008 12 632 522467 4817336 227 40
2:00:17 4/8/2008 4 8 2008 2 632 520568 4817330 232 40
4:00:54 1/29/2014 1 29 2014 4 907 520959 4817332 231 40
0:00:17 12/31/2013 12 31 2013 0 914 520894 4817332 231 40
22:00:54 1/1/2014 1 1 2014 22 917 520880 4817332 231 40
2:00:47 1/20/2010 1 20 2010 2 638 521236 4817333 230 40
20:00:53 1/12/2013 1 12 2013 20 675 523219 4817339 225 40
20:00:48 2/6/2014 2 6 2014 20 914 520545 4817331 232 40
0:00:41 3/30/2008 3 30 2008 0 632 520553 4817331 232 40
2:00:47 1/3/2010 1 3 2010 2 643 523271 4817340 225 40
18:01:11 3/30/2010 3 30 2010 18 656 521880 4817335 229 40
22:00:35 2/18/2011 2 18 2011 22 650 521026 4817333 231 40
0:00:54 4/24/2014 4 24 2014 0 917 524244 4817343 127 40
18:00:48 1/4/2011 1 4 2011 18 657 520705 4817332 232 40
0:00:25 4/11/2009 4 11 2009 0 633 523996 4817343 224 40
20:00:51 3/11/2012 3 11 2012 20 666 521166 4817333 231 40
18:00:35 2/1/2013 2 1 2013 18 665 520709 4817332 232 40
18:00:35 2/17/2011 2 17 2011 18 657 521095 4817333 231 40
6:00:53 4/12/2009 4 12 2009 6 633 523003 4817340 226 40
0:00:19 1/22/2011 1 22 2011 0 654 521085 4817333 231 40
2:00:56 1/22/2011 1 22 2011 2 654 521097 4817334 231 40
18:00:29 1/1/2009 1 1 2009 18 635 521331 4817334 230 40
16:00:41 2/5/2014 2 5 2014 16 914 520703 4817333 232 40
4:00:53 3/5/2014 3 5 2014 4 909 520879 4817333 231 40
16:00:23 3/21/2010 3 21 2010 16 657 521769 4817336 229 40
22:00:53 1/21/2011 1 21 2011 22 654 521099 4817334 231 40
16:00:53 3/22/2010 3 22 2010 16 801 521878 4817337 229 40
16:00:53 1/1/2009 1 1 2009 16 635 521331 4817335 230 40
0:03:00 3/28/2008 3 28 2008 0 633 520595 4817333 232 40
4:00:38 1/11/2013 1 11 2013 4 671 521185 4817335 231 40
6:00:50 12/31/2009 12 31 2009 6 647 521836 4817337 229 40
4:00:49 4/12/2012 4 12 2012 4 672 521927 4817337 229 40
2:00:43 1/19/2011 1 19 2011 2 657 521219 4817335 230 40
18:00:55 2/18/2011 2 18 2011 18 655 520941 4817334 231 40
2:00:54 2/20/2014 2 20 2014 2 909 520947 4817335 231 40
12:00:25 2/3/2011 2 3 2011 12 650 521209 4817335 230 40
4:00:56 2/2/2014 2 2 2014 4 917 520581 4817334 232 40
2:00:53 1/11/2013 1 11 2013 2 671 521188 4817336 231 40
4:00:42 3/12/2012 3 12 2012 4 666 521112 4817335 231 40
2:00:54 3/5/2014 3 5 2014 2 909 520875 4817335 231 40
2:00:42 1/27/2014 1 27 2014 2 909 520930 4817335 231 40
14:00:48 2/5/2014 2 5 2014 14 914 520732 4817335 232 40
16:00:48 1/5/2010 1 5 2010 16 639 521322 4817336 230 40
8:00:53 2/8/2014 2 8 2014 8 671 520888 4817335 231 40
18:00:50 3/27/2008 3 27 2008 18 635 520518 4817334 232 40
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22:00:48 4/11/2009 4 11 2009 22 633 523247 4817343 225 40
16:00:54 2/28/2011 2 28 2011 16 642 521734 4817338 229 40
6:01:11 4/1/2012 4 1 2012 6 665 521924 4817339 229 40
22:01:23 3/14/2011 3 14 2011 22 801 521216 4817336 230 40
22:00:57 3/29/2008 3 29 2008 22 632 520550 4817335 232 40
4:00:55 1/20/2010 1 20 2010 4 638 521239 4817337 230 40
18:00:54 1/13/2011 1 13 2011 18 654 520965 4817336 231 40
12:00:27 4/13/2010 4 13 2010 12 653 521907 4817339 229 40
12:47:24 2/5/2014 2 5 2014 12 657 520963 4817336 231 40
6:00:54 1/11/2013 1 11 2013 6 671 521186 4817337 231 40
16:00:53 2/9/2009 2 9 2009 16 632 521277 4817337 230 40
4:01:12 4/9/2013 4 9 2013 4 671 523082 4817343 226 40
0:00:53 1/24/2010 1 24 2010 0 640 521240 4817337 230 40
0:00:56 2/2/2014 2 2 2014 0 917 520591 4817335 232 40
4:00:50 4/1/2012 4 1 2012 4 665 521922 4817339 229 40
6:00:50 4/2/2012 4 2 2012 6 663 523732 4817345 224 40
0:00:46 2/18/2011 2 18 2011 0 638 521066 4817336 231 40
18:00:41 2/14/2012 2 14 2012 18 658 520741 4817336 232 40
0:00:55 2/19/2011 2 19 2011 0 650 521024 4817337 231 40
22:00:16 11/24/2010 11 24 2010 22 646 522495 4817341 227 40
22:00:53 2/17/2011 2 17 2011 22 638 521064 4817337 231 40
16:00:48 2/8/2012 2 8 2012 16 658 520740 4817336 232 40
2:00:54 1/24/2010 1 24 2010 2 640 521240 4817338 230 40
4:00:56 1/24/2010 1 24 2010 4 640 521238 4817338 230 40
6:00:53 4/6/2014 4 6 2014 6 913 521618 4817339 229 40
20:00:49 4/12/2012 4 12 2012 20 665 521482 4817339 230 40
0:00:30 3/15/2011 3 15 2011 0 801 521217 4817338 230 40
4:01:49 4/23/2009 4 23 2009 4 634 521916 4817340 229 40
6:00:54 4/12/2012 4 12 2012 6 672 521921 4817340 229 40
4:00:56 1/27/2014 1 27 2014 4 909 520887 4817337 231 40
22:00:11 4/21/2008 4 21 2008 22 633 523266 4817345 225 40
12:00:44 1/12/2014 1 12 2014 12 914 520928 4817338 231 40
16:00:43 2/23/2012 2 23 2012 16 658 521114 4817338 231 40
12:01:26 4/14/2013 4 14 2013 12 679 521489 4817340 230 40
10:00:53 12/31/2012 12 31 2012 10 657 520127 4817335 233 40
14:00:37 2/28/2011 2 28 2011 14 654 520895 4817338 231 40
18:00:55 2/1/2011 2 1 2011 18 647 522911 4817345 226 40
17:58:41 12/23/2013 12 23 2013 17 657 521351 4817340 230 40
6:00:35 1/24/2010 1 24 2010 6 640 521238 4817339 230 40
22:00:47 1/24/2013 1 24 2013 22 680 521044 4817339 231 40
0:00:54 12/15/2012 12 15 2012 0 677 524134 4817350 127 40
0:00:43 2/17/2014 2 17 2014 0 916 520552 4817338 232 40
6:00:53 2/2/2014 2 2 2014 6 917 520588 4817338 232 40
22:00:54 2/7/2014 2 7 2014 22 909 521920 4817342 229 40
4:00:54 4/25/2014 4 25 2014 4 908 522951 4817346 226 40
10:00:53 3/30/2010 3 30 2010 10 647 521912 4817342 229 40
8:00:37 12/3/2010 12 3 2010 8 639 520063 4817337 233 40
10:00:42 12/2/2010 12 2 2010 10 641 520159 4817337 233 40
22:00:53 3/27/2008 3 27 2008 22 633 520597 4817339 232 40
0:00:47 1/18/2011 1 18 2011 0 641 521091 4817340 231 40
2:01:12 3/20/2008 3 20 2008 2 634 521739 4817342 229 40
22:00:41 4/7/2008 4 7 2008 22 632 520584 4817339 232 40
0:00:31 2/17/2011 2 17 2011 0 655 520916 4817340 231 40
18:00:47 12/13/2010 12 13 2010 18 647 521155 4817341 231 40
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18:00:23 4/5/2011 4 5 2011 18 663 523282 4817348 225 40
10:00:30 1/11/2010 1 11 2010 10 647 520026 4817337 233 40
20:00:47 4/4/2014 4 4 2014 20 679 523660 4817349 224 40
12:00:55 4/10/2010 4 10 2010 12 647 521781 4817343 229 40
16:00:54 4/23/2011 4 23 2011 16 657 521755 4817344 229 40
12:00:53 4/10/2013 4 10 2013 12 671 522134 4817345 228 40
4:00:26 4/20/2012 4 20 2012 4 658 523359 4817349 225 40
0:00:27 3/27/2012 3 27 2012 0 681 521926 4817344 229 40
6:59:18 2/9/2014 2 9 2014 6 657 520981 4817341 231 40
2:00:48 4/1/2012 4 1 2012 2 665 521962 4817345 229 40
18:00:54 2/15/2012 2 15 2012 18 641 520638 4817341 232 40
16:00:54 3/29/2010 3 29 2010 16 656 521821 4817345 229 40
20:01:18 1/1/2014 1 1 2014 20 917 520879 4817342 231 40
18:00:53 3/3/2014 3 3 2014 18 679 520761 4817341 232 40
6:00:43 4/20/2012 4 20 2012 6 658 523354 4817350 225 40
8:00:47 3/30/2010 3 30 2010 8 647 521915 4817345 229 40
16:00:30 2/12/2014 2 12 2014 16 917 520903 4817342 231 40
8:00:52 1/11/2013 1 11 2013 8 671 521192 4817343 231 40
8:00:54 2/2/2014 2 2 2014 8 917 520599 4817341 232 40
8:00:47 4/8/2013 4 8 2013 8 658 521320 4817344 230 40
18:01:09 3/30/2010 3 30 2010 18 638 521974 4817346 229 40
18:00:48 3/25/2011 3 25 2011 18 669 521143 4817344 231 40
4:00:42 2/2/2013   2       2       2013    4       665     520683  4817342 232     40
4:00:42 1/2/2010        1       2       2010    4       633     523391  4817352 225     40
18:00:48        3/20/2010       3       20      2010    18      650     521650  4817346 229     40
22:00:42        2/24/2013       2       24      2013    22      658     520584  4817343 232     40
4:01:00 12/31/2013      12      31      2013    4       671     521074  4817345 231     40
2:00:54 1/20/2011       1       20      2011    2       641     521145  4817345 231     40
2:00:54 12/21/2010      12      21      2010    2       647     521253  4817345 230     40
0:00:54 1/20/2010       1       20      2010    0       641     521156  4817345 231     40
8:00:58 12/31/2013      12      31      2013    8       914     521047  4817345 231     40
0:00:50 3/15/2009       3       15      2009    0       643     520842  4817344 231     40
18:00:35        3/20/2010       3       20      2010    18      638     521218  4817346 230     40
16:00:44        3/6/2009        3       6       2009    16      633     521298  4817346 230     40
2:00:54 2/22/2011       2       22      2011    2       638     520997  4817345 231     40
0:00:42 12/20/2010      12      20      2010    0       647     521249  4817347 230     40
10:00:53        4/10/2013       4       10      2013    10      671     522133  4817349 228     40
18:00:48        1/17/2011       1       17      2011    18      641     521089  4817346 231     40
6:00:47 4/24/2014       4       24      2014    6       907     523415  4817354 225     40
20:00:42        2/24/2013       2       24      2013    20      658     520583  4817345 232     40
8:00:54 12/27/2010      12      27      2010    8       647     521150  4817347 231     40
4:00:18 1/6/2010        1       6       2010    4       644     522138  4817350 228     40
4:00:56 1/20/2011       1       20      2011    4       641     521145  4817347 231     40
14:00:41        2/5/2014        2       5       2014    14      917     520931  4817347 231     40
20:00:47        2/7/2014        2       7       2014    20      909     521931  4817350 229     40
18:00:53        3/6/2011        3       6       2011    18      655     520582  4817346 232     40
22:00:53        1/17/2011       1       17      2011    22      641     521088  4817347 231     40
14:01:24        1/30/2014       1       30      2014    14      909     521083  4817347 231     40
10:01:26        11/14/2011      11      14      2011    10      665     521886  4817350 229     40
4:00:35 12/31/2013      12      31      2013    4       914     521037  4817348 231     40
20:00:25        4/7/2013        4       7       2013    20      658     522461  4817352 227     40
18:00:53        1/3/2012        1       3       2012    18      658     520570  4817346 232     40
18:00:49        3/30/2011       3       30      2011    18      654     520613  4817346 232     40
16:01:10        2/7/2011        2       7       2011    16      646     520916  4817347 231     40
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8:00:42 1/19/2010       1       19      2010    8       646     521209  4817348 230     40
16:00:48        12/8/2011       12      8       2011    16      658     519979  4817345 223     5
20:00:55        2/26/2012       2       26      2012    20      663     520738  4817347 232     40
14:00:43        3/3/2010        3       3       2010    14      633     521106  4817348 231     40
4:01:55 4/21/2012       4       21      2012    4       677     523456  4817356 225     40
0:00:29 2/16/2014       2       16      2014    0       916     520748  4817347 232     40
8:01:20 12/24/2010      12      24      2010    8       650     522397  4817353 228     40
18:00:54        2/17/2011       2       17      2011    18      638     521065  4817349 231     40
18:00:57        3/30/2010       3       30      2010    18      647     522011  4817352 228     40
18:00:47        12/8/2012       12      8       2012    18      670     524600  4817361 98      40
18:00:55        12/15/2012      12      15      2012    18      677     523852  4817359 224     40
18:00:48        2/9/2013        2       9       2013    18      665     520684  4817349 232     40
6:00:24 1/27/2014       1       27      2014    6       909     520910  4817350 231     40
18:00:49        3/16/2009       3       16      2009    18      634     521059  4817350 231     40
18:00:47        2/18/2011       2       18      2011    18      657     520885  4817350 231     40
2:00:50 1/22/2014       1       22      2014    2       658     520265  4817348 222     40
2:00:54 1/26/2010       1       26      2010    2       640     520519  4817349 232     40
20:00:54        11/24/2011      11      24      2011    20      665     523711  4817359 224     40
6:00:47 12/31/2013      12      31      2013    6       671     521078  4817351 231     40
6:00:54 4/9/2013        4       9       2013    6       671     523078  4817357 226     40
6:01:08 2/16/2014       2       16      2014    6       909     521769  4817353 229     40
22:00:41        4/23/2009       4       23      2009    22      634     521282  4817351 230     40
0:00:54 12/27/2010      12      27      2010    0       647     521163  4817351 231     40
10:00:11        12/28/2010      12      28      2010    10      650     524202  4817361 127     40
18:01:24        2/4/2010        2       4       2010    18      638     521062  4817351 231     40
2:00:54 12/31/2013      12      31      2013    2       671     521076  4817351 231     40
0:00:41 4/8/2012        4       8       2012    0       671     523189  4817358 226     40
12:00:24        1/5/2013        1       5       2013    12      641     520154  4817348 222     40
2:01:11 4/8/2013        4       8       2013    2       677     524547  4817363 98      40
6:01:12 1/1/2010        1       1       2010    6       639     523532  4817359 225     40
16:00:47        1/4/2011        1       4       2011    16      657     520788  4817351 232     40
22:00:48        1/19/2011       1       19      2011    22      655     521166  4817352 231     40
2:01:12 2/16/2010       2       16      2010    2       647     524657  4817364 98      40
18:00:42        3/9/2009        3       9       2009    18      633     520516  4817350 221     40
20:00:42        3/5/2014        3       5       2014    20      679     520524  4817350 221     40
16:00:49        1/10/2011       1       10      2011    16      654     521038  4817352 231     40
18:00:53        1/17/2011       1       17      2011    18      647     520821  4817351 231     40
8:00:48 4/13/2013       4       13      2013    8       658     521494  4817354 230     40
4:00:53 1/26/2010       1       26      2010    4       640     520520  4817351 221     40
4:01:11 3/29/2014       3       29      2014    4       918     524503  4817364 98      40
12:00:54        12/10/2010      12      10      2010    12      638     521035  4817353 231     40
18:00:41        3/21/2010       3       21      2010    18      641     522372  4817357 228     40
8:00:50 12/31/2013      12      31      2013    8       671     521087  4817353 231     40
18:00:48        1/5/2010        1       5       2010    18      639     521215  4817354 230     40
18:00:53        3/16/2011       3       16      2011    18      658     521985  4817356 229     40
18:00:57        3/26/2010       3       26      2010    18      653     522542  4817358 227     40
16:01:12        2/1/2013        2       1       2013    16      680     521092  4817353 231     40
0:01:11 1/22/2010       1       22      2010    0       643     524816  4817366 98      40
12:00:49        1/25/2012       1       25      2012    12      665     520912  4817353 231     40
14:00:53        1/4/2011        1       4       2011    14      657     520791  4817353 232     40
4:00:53 4/29/2009       4       29      2009    4       646     521916  4817356 229     40
12:00:26        3/30/2010       3       30      2010    12      647     522069  4817357 228     40
18:00:34        3/1/2012        3       1       2012    18      666     520752  4817353 232     40
16:00:42        2/12/2011       2       12      2011    16      638     520696  4817353 221     40
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18:01:03        2/26/2011       2       26      2011    18      647     520719  4817353 221     40
2:00:42 12/30/2013      12      30      2013    2       917     521211  4817355 230     40
4:00:42 2/18/2014       2       18      2014    4       914     520887  4817354 231     40
22:00:54        1/23/2010       1       23      2010    22      640     521336  4817355 230     40
18:01:29        3/29/2008       3       29      2008    18      632     520529  4817353 221     40
18:00:50        3/11/2010       3       11      2010    18      641     521378  4817356 230     40
0:00:53 12/30/2013      12      30      2013    0       917     521216  4817355 230     40
4:00:31 1/2/2009        1       2       2009    4       634     524166  4817366 127     40
16:00:25        4/6/2012        4       6       2012    16      658     522360  4817359 228     40
18:00:56        3/30/2010       3       30      2010    18      638     521922  4817358 229     40
4:00:51 4/21/2012       4       21      2012    4       658     523790  4817365 224     40
18:01:10        4/8/2009        4       8       2009    18      643     524098  4817366 127     40
18:00:47        2/7/2011        2       7       2011    18      641     520638  4817355 221     40
4:00:54 4/18/2012       4       18      2012    4       677     524614  4817368 98      40
14:00:44        2/28/2011       2       28      2011    14      655     520910  4817355 220     40
0:02:18 1/1/2014        1       1       2014    0       911     524552  4817368 98      40
4:00:22 3/17/2009       3       17      2009    4       637     523022  4817363 226     40
22:00:54        2/4/2010        2       4       2010    22      638     521059  4817357 231     40
18:00:36        1/13/2011       1       13      2011    18      654     520961  4817357 220     40
0:00:37 3/13/2013       3       13      2013    0       663     524135  4817368 127     40
12:00:57        4/6/2012        4       6       2012    12      657     521656  4817359 229     40
10:01:17        2/28/2011       2       28      2011    10      655     521195  4817358 231     40
20:00:48        1/21/2013       1       21      2013    20      671     523435  4817365 225     40
6:00:41 12/15/2012      12      15      2012    6       680     523757  4817367 224     40
16:00:52        1/13/2010       1       13      2010    16      647     520022  4817355 222     40
2:00:54 4/19/2008       4       19      2008    2       631     523140  4817365 226     40
22:00:54        3/17/2012       3       17      2012    22      663     520957  4817358 220     40
6:00:50 3/22/2009       3       22      2009    6       644     520983  4817358 220     40
4:00:44 1/11/2013       1       11      2013    4       658     521218  4817359 230     40
18:00:24        3/26/2011       3       26      2011    18      663     521483  4817360 230     40
10:00:50        4/2/2012        4       2       2012    10      674     521598  4817360 230     40
18:01:23        2/4/2011        2       4       2011    18      646     520660  4817357 221     40
8:01:13 12/15/2013      12      15      2013    8       914     521011  4817359 220     40
12:00:28        3/3/2010        3       3       2010    12      633     521095  4817359 220     40
10:00:48        12/30/2012      12      30      2012    10      657     520137  4817356 222     40
18:01:12        1/12/2013       1       12      2013    18      677     520771  4817358 221     40
2:00:47 12/31/2010      12      31      2010    2       639     524001  4817369 224     40
2:00:43 12/25/2012      12      25      2012    2       657     519896  4817356 223     5
18:00:51        12/13/2011      12      13      2011    18      659     524557  4817371 98      40
8:00:30 1/27/2014       1       27      2014    8       909     520907  4817359 220     40
0:00:51 2/8/2014        2       8       2014    0       909     521915  4817363 229     40
2:01:18 12/28/2010      12      28      2010    2       639     523116  4817367 226     40
18:00:50        2/21/2013       2       21      2013    18      663     520688  4817359 221     40
14:00:47        2/28/2011       2       28      2011    14      657     520931  4817360 220     40
18:00:47        4/6/2012        4       6       2012    18      677     522812  4817366 226     40
0:00:49 4/11/2009       4       11      2009    0       634     524169  4817371 127     40
0:00:48 1/19/2011       1       19      2011    0       641     521268  4817361 219     40
22:00:47        4/14/2009       4       14      2009    22      634     520148  4817358 222     40
20:00:43        2/28/2014       2       28      2014    20      679     520710  4817359 221     40
4:00:50 1/20/2011       1       20      2011    4       647     521150  4817361 220     40
18:01:11        2/13/2014       2       13      2014    18      916     521867  4817363 229     40
6:00:24 4/15/2009       4       15      2009    6       634     520158  4817358 222     40
8:00:42 1/29/2014       1       29      2014    8       907     521013  4817361 220     40
20:01:12        1/3/2014        1       3       2014    20      917     521091  4817361 220     40
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22:00:54        4/17/2011       4       17      2011    22      662     524207  4817372 127     40
4:00:54 1/1/2014        1       1       2014    4       679     520618  4817360 221     40
4:00:56 4/15/2009       4       15      2009    4       634     520147  4817359 222     40
0:00:55 4/15/2009       4       15      2009    0       634     520147  4817359 222     40
6:00:21 4/29/2009       4       29      2009    6       646     521936  4817365 229     40
6:00:47 2/8/2014 2 8 2014 6 914 520922 4817362 220 40
4:00:53 4/24/2009 4 24 2009 4 646 521924 4817365 229 40
8:00:18 2/11/2013 2 11 2013 8 665 521208 4817362 219 40
8:01:02 3/16/2011 3 16 2011 8 654 522260 4817366 228 40
18:00:48 3/26/2011 3 26 2011 18 658 522818 4817368 226 40
18:00:54 2/1/2011 2 1 2011 18 647 522985 4817369 226 40
2:00:43 5/10/2011 5 10 2011 2 667 521931 4817365 229 40
10:00:53 12/26/2012 12 26 2012 10 657 520121 4817360 222 40
12:00:55 11/30/2009 11 30 2009 12 638 521866 4817366 229 40
22:00:39 3/27/2014 3 27 2014 22 908 524357 4817375 127 40
2:00:12 2/24/2009 2 24 2009 2 637 524502 4817375 98 40
14:02:28 3/30/2010 3 30 2010 14 647 522175 4817367 228 40
18:00:41 3/16/2011 3 16 2011 18 654 521154 4817364 220 40
2:00:54 2/13/2014 2 13 2014 2 917 520866 4817363 220 40
2:00:56 1/9/2013 1 9 2013 2 663 524205 4817374 127 40
0:00:56 1/20/2011 1 20 2011 0 647 521157 4817364 220 40
10:00:55 3/30/2010 3 30 2010 10 656 521919 4817367 218 40
10:00:53 1/19/2011 1 19 2011 10 657 521247 4817365 219 40
12:23:23 5/7/2013 5 7 2013 12 657 521955 4817367 229 40
8:00:43 3/30/2010 3 30 2010 8 656 521924 4817367 218 40
10:00:11 10/26/2008 10 26 2008 10 637 521078 4817365 220 40
2:00:56 2/16/2010 2 16 2010 2 640 524628 4817377 98 40
2:00:55 1/10/2013 1 10 2013 2 675 523774 4817374 224 40
4:00:39 12/24/2013 12 24 2013 4 671 520992 4817365 220 40
0:00:23 2/16/2010 2 16 2010 0 647 524634 4817377 98 40
2:00:22 1/20/2011 1 20 2011 2 647 521159 4817365 220 40
18:00:37 4/8/2009 4 8 2009 18 648 524126 4817375 127 40
18:00:41 1/24/2011 1 24 2011 18 801 524366 4817376 127 40
18:00:41 2/16/2011 2 16 2011 18 655 520909 4817365 220 40
18:00:55 12/19/2010 12 19 2010 18 647 521184 4817366 220 40
18:00:48 1/11/2013 1 11 2013 18 677 520828 4817365 220 40
18:01:08 4/2/2010 4 2 2010 18 650 523448 4817374 225 40
18:00:48 3/2/2014 3 2 2014 18 908 521197 4817366 220 40
2:00:39 4/15/2009 4 15 2009 2 634 520147 4817363 222 40
0:00:50 4/8/2008 4 8 2008 0 636 520579 4817365 221 40
0:01:17 3/27/2010 3 27 2010 0 656 523063 4817373 226 40
4:01:05 2/5/2011 2 5 2011 4 646 520967 4817366 220 40
20:00:28 2/15/2014 2 15 2014 20 916 520739 4817366 221 40
18:00:26 2/4/2010 2 4 2010 18 638 521100 4817367 220 40
10:00:47 2/4/2014 2 4 2014 10 671 520892 4817366 220 40
16:00:49 3/15/2011 3 15 2011 16 654 522006 4817370 218 40
6:00:41 1/15/2011 1 15 2011 6 641 521186 4817367 220 40
18:01:18 2/18/2012 2 18 2012 18 641 520627 4817366 221 40
4:00:24 4/6/2011 4 6 2011 4 665 523209 4817374 226 40
6:00:47 1/11/2013 1 11 2013 6 658 521234 4817367 219 40
0:00:55 4/11/2009 4 11 2009 0 639 522987 4817373 226 40
4:01:33 2/16/2010 2 16 2010 4 647 524678 4817380 98 40
14:01:12 11/17/2010 11 17 2010 14 642 522523 4817372 227 40
20:00:53 2/4/2014 2 4 2014 20 917 520610 4817366 221 40
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4:00:54 4/22/2011 4 22 2011 4 664 521914 4817371 218 40
4:00:54 4/12/2009 4 12 2009 4 633 523086 4817375 226 40
18:00:53 3/29/2010 3 29 2010 18 801 523937 4817378 224 40
0:00:56 4/20/2011 4 20 2011 0 665 522383 4817373 217 40
18:00:41 4/2/2008 4 2 2008 18 637 523868 4817378 224 40
6:01:13 12/31/2013 12 31 2013 6 917 521365 4817370 219 40
18:00:25 3/1/2012 3 1 2012 18 658 520785 4817368 221 40
2:00:47 4/23/2009 4 23 2009 2 634 521944 4817372 218 40
4:00:25 2/15/2011 2 15 2011 4 657 521215 4817370 219 40
18:01:11 4/8/2009 4 8 2009 18 641 524089 4817379 127 40
4:00:46 3/29/2012 3 29 2012 4 678 521994 4817372 218 40
8:00:53 12/31/2010 12 31 2010 8 650 523292 4817377 225 40
22:00:53 3/14/2012 3 14 2012 22 665 521168 4817371 220 40
4:00:33 3/15/2012 3 15 2012 4 665 521169 4817371 220 40
14:00:51 2/4/2011 2 4 2011 14 641 521034 4817370 220 40
0:00:42 4/1/2013 4 1 2013 0 658 523110 4817377 226 40
14:00:53 1/30/2014 1 30 2014 14 671 520861 4817370 220 40
18:00:23 2/12/2014 2 12 2014 18 916 520839 4817370 220 40
18:00:41 3/25/2008 3 25 2008 18 635 521585 4817372 219 40
0:00:57 3/26/2013 3 26 2013 0 677 520151 4817368 222 40
6:00:42 2/16/2010 2 16 2010 6 640 524626 4817383 98 40
4:00:54 2/16/2010 2 16 2010 4 640 524624 4817383 98 40
22:00:42 4/9/2009 4 9 2009 22 640 523821 4817380 224 40
0:01:04 1/24/2011 1 24 2011 0 657 521136 4817371 220 40
2:00:56 3/15/2012 3 15 2012 2 665 521180 4817372 220 40
20:00:44 2/26/2014 2 26 2014 20 909 521299 4817372 219 40
22:00:15 4/7/2008 4 7 2008 22 636 520579 4817370 221 40
8:00:48 2/4/2011 2 4 2011 8 646 521022 4817371 220 40
6:01:50 1/1/2014 1 1 2014 6 679 520629 4817370 221 40
16:00:55 1/1/2010 1 1 2010 16 646 521642 4817373 218 40
18:01:07 1/27/2014 1 27 2014 18 914 519999 4817368 223 5
22:00:43 2/15/2014 2 15 2014 22 916 520738 4817371 221 40
4:00:15 1/2/2009 1 2 2009 4 633 524517 4817384 98 40
16:01:23 1/25/2011 1 25 2011 16 646 520653 4817371 221 40
4:00:53 2/4/2011 2 4 2011 4 650 521200 4817372 220 40
8:00:53 12/28/2010 12 28 2010 8 650 523048 4817379 215 40
18:00:51 2/13/2011 2 13 2011 18 801 522994 4817378 215 40
2:00:54 12/23/2012 12 23 2012 2 674 521014 4817372 220 40
12:00:48 4/10/2010 4 10 2010 12 646 521787 4817375 218 40
8:01:18 1/1/2014 1 1 2014 8 679 520620 4817371 221 40
6:00:35 3/31/2009 3 31 2009 6 644 522193 4817376 217 40
2:00:52 4/29/2010 4 29 2010 2 646 523683 4817381 224 40
6:00:55 4/22/2011 4 22 2011 6 664 521907 4817375 218 40
2:00:44 1/11/2013 1 11 2013 2 658 521228 4817373 219 40
2:01:14 3/2/2013 3 2 2013 2 665 523864 4817382 224 40
14:00:48 2/5/2014 2 5 2014 14 909 521113 4817373 220 40
18:00:53 3/14/2009 3 14 2009 18 638 520554 4817371 221 40
8:00:44 2/20/2009 2 20 2009 8 637 524665 4817385 98 40
10:01:11 12/27/2012 12 27 2012 10 657 520095 4817370 222 40
4:00:56 4/22/2011 4 22 2011 4 801 521923 4817376 218 40
22:00:41 3/25/2013 3 25 2013 22 677 520146 4817370 222 40
2:00:53 5/11/2011 5 11 2011 2 667 524370 4817384 127 40
16:00:24 3/13/2012 3 13 2012 16 658 521949 4817376 218 40
18:00:26 2/15/2012 2 15 2012 18 658 520790 4817372 221 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:44 3/15/2012 3 15 2012 6 665 521172 4817374 220 40
8:00:47 1/11/2013 1 11 2013 8 658 521229 4817374 219 40
2:00:54 2/2/2011 2 2 2011 2 647 522708 4817379 216 40
22:00:43 12/19/2010 12 19 2010 22 647 521181 4817374 220 40
10:00:57 3/30/2010 3 30 2010 10 638 521798 4817376 218 40
6:00:42 2/4/2011 2 4 2011 6 650 521201 4817374 220 40
18:02:54 2/7/2011 2 7 2011 18 650 520668 4817373 221 40
8:00:53 12/31/2013 12 31 2013 8 917 521331 4817375 219 40
16:00:42 12/22/2010 12 22 2010 16 650 521363 4817375 219 40
4:00:48 4/2/2010 4 2 2010 4 746 524367 4817385 127 40
4:00:24 2/13/2011 2 13 2011 4 657 521070 4817374 220 40
22:00:33 1/19/2011 1 19 2011 22 647 521158 4817375 220 40
16:00:53 2/22/2011 2 22 2011 16 655 521962 4817377 218 40
22:01:17 2/1/2014 2 1 2014 22 671 520603 4817373 221 40
20:00:41 3/14/2012 3 14 2012 20 665 521168 4817375 220 40
18:01:11 2/27/2009 2 27 2009 18 633 521219 4817375 219 40
16:00:47 1/11/2010 1 11 2010 16 647 520028 4817371 222 40
14:00:43 1/23/2011 1 23 2011 14 801 524528 4817386 98 40
0:00:24 1/10/2014 1 10 2014 0 914 520023 4817372 222 40
10:00:53 11/30/2009 11 30 2009 10 638 521859 4817377 218 40
0:00:56 4/8/2008 4 8 2008 0 631 520658 4817374 221 40
18:01:24 3/3/2013 3 3 2013 18 679 520701 4817374 221 40
18:00:44 2/14/2009 2 14 2009 18 633 520952 4817375 220 40
12:00:47 12/18/2012 12 18 2012 12 680 521932 4817378 218 40
10:00:54 2/28/2011 2 28 2011 10 657 521213 4817376 219 40
8:00:48 3/28/2010 3 28 2010 8 646 522800 4817381 216 40
22:00:31 3/21/2010 3 21 2010 22 644 521904 4817378 218 40
6:00:54 3/29/2012 3 29 2012 6 678 521992 4817379 218 40
2:00:54 2/19/2014 2 19 2014 2 917 521164 4817376 220 40
2:00:42 3/29/2012 3 29 2012 2 658 521937 4817379 218 40
10:01:53 1/19/2011 1 19 2011 10 647 521299 4817377 219 40
4:00:43 2/20/2009 2 20 2009 4 637 524671 4817388 98 40
4:00:14 12/29/2008 12 29 2008 4 632 523758 4817385 213 40
2:00:47 4/22/2011 4 22 2011 2 664 521895 4817379 218 40
22:00:53 4/20/2011 4 20 2011 22 665 523230 4817383 214 40
18:00:56 3/11/2010 3 11 2010 18 646 521284 4817377 219 40
10:00:24 3/3/2010 3 3 2010 10 633 521242 4817377 219 40
6:00:33 2/20/2009 2 20 2009 6 637 524673 4817389 98 40
22:00:53 4/21/2011 4 21 2011 22 801 521910 4817379 218 40
18:00:42 2/2/2009 2 2 2009 18 637 524247 4817387 127 40
22:00:32 1/14/2014 1 14 2014 22 671 521082 4817377 220 40
0:00:56 3/22/2010 3 22 2010 0 644 521920 4817379 218 40
18:00:55 4/18/2011 4 18 2011 18 668 524564 4817389 98 40
16:00:42 1/12/2010 1 12 2010 16 647 520025 4817374 222 40
14:00:48 2/22/2011 2 22 2011 14 655 521952 4817380 218 40
2:00:54 3/30/2011 3 30 2011 2 658 523884 4817387 213 40
22:00:42 2/16/2011 2 16 2011 22 654 521172 4817378 220 40
4:00:54 4/16/2009 4 16 2009 4 642 524563 4817389 98 40
22:00:47 2/4/2014 2 4 2014 22 917 520605 4817376 221 40
16:01:13 3/26/2010 3 26 2010 16 647 521861 4817380 218 40
6:00:48 4/4/2013 4 4 2013 6 679 523896 4817387 213 40
16:02:24 2/18/2014 2 18 2014 16 916 521009 4817377 220 40
18:00:56 4/7/2010 4 7 2010 18 641 522743 4817383 216 40
14:00:53 1/8/2013 1 8 2013 14 671 521041 4817377 220 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:01:02 12/2/2010 12 2 2010 10 646 520906 4817377 220 40
22:01:11 1/5/2010 1 5 2010 22 638 521182 4817378 220 40
18:00:53 2/1/2011 2 1 2011 18 654 520915 4817377 220 40
2:00:54 1/15/2014 1 15 2014 2 671 521082 4817378 220 40
0:00:54 4/22/2011 4 22 2011 0 801 521913 4817381 218 40
6:00:42 12/31/2010 12 31 2010 6 647 522066 4817381 217 40
18:00:42 1/17/2011 1 17 2011 18 654 520636 4817377 221 40
18:01:13 3/21/2010 3 21 2010 18 644 521908 4817381 218 40
6:00:53 4/16/2009 4 16 2009 6 642 524564 4817390 97 40
4:00:47 4/22/2013 4 22 2013 4 658 521928 4817381 218 40
18:00:53 2/11/2014 2 11 2014 18 909 522043 4817381 217 40
6:00:47 4/2/2010 4 2 2010 6 746 524366 4817389 126 40
2:00:53 2/19/2014 2 19 2014 2 916 521182 4817379 220 40
16:00:37 3/22/2010 3 22 2010 16 655 521791 4817381 218 40
0:00:30 2/13/2014 2 13 2014 0 909 520642 4817377 221 40
18:00:54 1/5/2010 1 5 2010 18 638 521183 4817379 220 40
18:00:47 1/31/2009 1 31 2009 18 637 524320 4817390 126 40
4:00:49 12/31/2010 12 31 2010 4 647 522066 4817382 217 40
2:01:24 2/2/2014 2 2 2014 2 671 520586 4817377 221 40
4:00:41 3/29/2012 3 29 2012 4 658 521925 4817382 218 40
0:00:36 2/4/2013 2 4 2013 0 665 520540 4817377 221 40
22:00:44 1/11/2011 1 11 2011 22 655 521173 4817379 220 40
2:00:49 4/22/2013 4 22 2013 2 658 521928 4817382 218 40
0:00:26 3/29/2012 3 29 2012 0 658 521915 4817382 218 40
20:00:47 3/7/2013 3 7 2013 20 658 520708 4817378 221 40
0:00:41 3/1/2013 3 1 2013 0 671 520650 4817378 221 40
0:01:18 1/15/2014 1 15 2014 0 671 521085 4817379 220 40
20:00:39 2/28/2013 2 28 2013 20 671 520651 4817378 221 40
2:00:24 2/20/2009 2 20 2009 2 637 524672 4817392 97 40
0:00:51 3/15/2012 3 15 2012 0 665 521168 4817380 220 40
10:00:53 1/14/2010 1 14 2010 10 647 520124 4817377 222 40
20:00:53 2/3/2013 2 3 2013 20 665 520548 4817378 221 40
4:00:55 4/6/2010 4 6 2010 4 647 521944 4817383 218 40
22:00:53 2/28/2013 2 28 2013 22 671 520650 4817379 221 40
4:00:53 1/6/2013 1 6 2013 4 671 520636 4817379 221 40
10:00:48 4/2/2012 4 2 2012 10 665 521625 4817382 218 40
0:00:41 2/17/2011 2 17 2011 0 654 521173 4817381 220 40
4:00:54 12/2/2010 12 2 2010 4 646 521182 4817381 220 40
10:00:55 12/23/2012 12 23 2012 10 674 521185 4817381 220 40
0:00:47 4/16/2008 4 16 2008 0 633 520855 4817380 220 40
2:00:53 1/6/2009 1 6 2009 2 634 520625 4817380 221 40
22:00:49 3/7/2010 3 7 2010 22 646 521000 4817381 220 40
20:00:48 2/14/2014 2 14 2014 20 917 520596 4817380 221 40
2:00:56 2/25/2013 2 25 2013 2 665 520609 4817380 221 40
18:00:53 2/8/2011 2 8 2011 18 641 520502 4817379 221 40
22:00:50 3/28/2012 3 28 2012 22 658 521913 4817384 218 40
2:00:48 2/2/2013 2 2 2013 2 677 520586 4817380 221 40
4:00:55 4/4/2013 4 4 2013 4 679 523899 4817391 213 40
22:00:54 1/5/2013 1 5 2013 22 671 520636 4817380 221 40
22:00:42 2/24/2013 2 24 2013 22 665 520603 4817380 221 40
4:00:51 1/11/2013 1 11 2013 4 680 521310 4817383 219 40
14:00:48 1/12/2010 1 12 2010 14 647 520037 4817379 222 40
10:00:30 3/3/2010 3 3 2010 10 646 521137 4817382 220 40
20:00:56 2/24/2013 2 24 2013 20 665 520601 4817381 221 40
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0:00:29 2/2/2014 2 2 2014 0 671 520607 4817381 221 40
6:00:48 4/13/2013 4 13 2013 6 658 521921 4817385 218 40
0:00:28 1/9/2013 1 9 2013 0 663 524203 4817393 126 40
10:00:44 1/2/2009 1 2 2009 10 637 524528 4817394 97 40
2:00:54 12/29/2008 12 29 2008 2 632 523763 4817391 213 40
18:00:43 12/19/2010 12 19 2010 18 647 521178 4817383 220 40
0:00:54 2/19/2014 2 19 2014 0 916 521180 4817383 220 40
6:00:56 3/22/2010 3 22 2010 6 640 522019 4817386 217 40
2:00:54 4/16/2009 4 16 2009 2 642 524609 4817395 97 40
16:00:53 2/4/2014 2 4 2014 16 914 520772 4817382 221 40
2:00:41 4/24/2009 4 24 2009 2 646 521918 4817386 218 40
4:00:48 2/2/2013 2 2 2013 4 677 520593 4817381 221 40
2:00:54 4/22/2011 4 22 2011 2 801 521916 4817386 218 40
22:00:47 12/30/2010 12 30 2010 22 641 523573 4817391 214 40
8:00:24 1/6/2009 1 6 2009 8 634 520622 4817382 221 40
6:00:23 1/15/2014 1 15 2014 6 671 521091 4817383 220 40
16:00:50 2/21/2009 2 21 2009 16 634 520676 4817382 221 40
14:00:42 1/18/2012 1 18 2012 14 663 524507 4817395 97 40
12:00:53 12/23/2012 12 23 2012 12 674 521184 4817384 220 40
20:00:43 12/16/2011 12 16 2011 20 658 521931 4817386 218 40
16:01:50 1/11/2011 1 11 2011 16 801 521233 4817384 219 40
18:00:54 12/15/2011 12 15 2011 18 667 521909 4817386 218 40
22:00:47 2/14/2014 2 14 2014 22 917 520603 4817382 221 40
6:00:52 12/17/2012 12 17 2012 6 671 524655 4817396 97 40
6:00:48 1/6/2009 1 6 2009 6 634 520627 4817382 221 40
16:01:11 2/11/2014 2 11 2014 16 679 521370 4817385 219 40
0:00:47 1/27/2014 1 27 2014 0 909 520950 4817383 220 40
14:00:54 3/22/2010 3 22 2010 14 653 521888 4817386 218 40
0:00:45 2/19/2011 2 19 2011 0 657 520989 4817384 220 40
0:00:52 1/6/2009 1 6 2009 0 634 520617 4817383 221 40
2:00:42 4/4/2013 4 4 2013 2 679 523893 4817393 213 40
16:01:54 3/30/2010 3 30 2010 16 647 521977 4817387 218 40
6:00:56 2/12/2011 2 12 2011 6 655 521018 4817384 220 40
16:00:58 2/12/2014 2 12 2014 16 916 520965 4817384 220 40
18:01:23 4/1/2010 4 1 2010 18 746 524364 4817395 126 40
22:00:47 4/10/2009 4 10 2009 22 648 523872 4817394 213 40
0:00:46 1/6/2013 1 6 2013 0 671 520641 4817383 221 40
2:00:23 4/11/2013 4 11 2013 2 658 521910 4817387 218 40
22:00:54 2/3/2013 2 3 2013 22 665 520548 4817383 221 40
12:00:26 4/10/2010 4 10 2010 12 652 521840 4817387 218 40
2:00:54 4/9/2013 4 9 2013 2 671 523073 4817391 215 40
22:00:44 3/29/2011 3 29 2011 22 658 523847 4817394 213 40
12:00:26 1/29/2014 1 29 2014 12 907 520972 4817384 220 40
6:00:43 1/19/2009 1 19 2009 6 634 520651 4817383 221 40
2:00:31 4/3/2010 4 3 2010 2 653 521937 4817387 218 40
20:00:48 3/5/2014 3 5 2014 20 916 523868 4817394 213 40
6:00:25 12/2/2010 12 2 2010 6 646 521182 4817385 220 40
2:00:42 2/5/2014 2 5 2014 2 917 520606 4817383 221 40
4:00:56 1/15/2014 1 15 2014 4 671 521089 4817385 220 40
4:00:52 3/17/2009 3 17 2009 4 634 520892 4817384 220 40
0:00:54 2/15/2014 2 15 2014 0 917 520601 4817384 221 40
6:00:47 1/6/2013 1 6 2013 6 671 520638 4817384 221 40
14:00:24 3/22/2010 3 22 2010 14 647 522012 4817388 217 40
2:00:24 1/10/2014 1 10 2014 2 914 520021 4817382 222 40
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14:00:51 3/14/2011 3 14 2011 14 653 522521 4817390 216 40
4:00:56 3/17/2011 3 17 2011 4 654 521181 4817386 220 40
18:01:24 4/2/2010 4 2 2010 18 640 523828 4817394 213 40
16:00:41 4/16/2011 4 16 2011 16 801 521810 4817388 218 40
12:00:48 1/24/2011 1 24 2011 12 647 521171 4817386 220 40
2:00:53 3/27/2010 3 27 2010 2 656 523086 4817392 215 40
2:00:48 4/16/2008 4 16 2008 2 633 520856 4817385 220 40
14:00:53 12/31/2009 12 31 2009 14 647 521412 4817387 219 40
12:00:53 4/14/2013 4 14 2013 12 658 521600 4817388 219 40
0:00:53 1/10/2013 1 10 2013 0 675 523692 4817395 213 40
6:00:54 4/27/2011 4 27 2011 6 664 523537 4817394 214 40
16:01:03 3/8/2010 3 8 2010 16 641 521127 4817386 220 40
18:00:54 3/21/2013 3 21 2013 18 679 520846 4817386 220 40
0:00:54 2/5/2014 2 5 2014 0 917 520606 4817385 221 40
18:00:23 1/5/2013 1 5 2013 18 671 520640 4817385 221 40
8:01:13 3/11/2010 3 11 2010 8 646 521286 4817387 219 40
4:00:48 4/11/2013 4 11 2013 4 658 521909 4817389 218 40
18:00:47 1/16/2011 1 16 2011 18 650 521343 4817387 219 40
14:00:44 2/12/2011 2 12 2011 14 654 520669 4817385 221 40
4:00:43 3/18/2013 3 18 2013 4 679 524003 4817396 213 40
14:00:47 2/4/2014 2 4 2014 14 914 520772 4817386 221 40
18:00:56 2/16/2011 2 16 2011 18 654 521173 4817387 220 40
4:00:54 4/2/2012 4 2 2012 4 679 523123 4817394 215 40
0:00:52 3/4/2010 3 4 2010 0 641 520809 4817386 220 40
4:00:43 2/12/2011 2 12 2011 4 655 521018 4817387 220 40
0:00:13 2/19/2014 2 19 2014 0 917 521140 4817387 220 40
6:00:48 4/6/2010 4 6 2010 6 647 521935 4817390 218 40
8:00:45 1/19/2009 1 19 2009 8 634 520649 4817386 221 40
0:00:54 12/23/2012 12 23 2012 0 674 520844 4817387 220 40
14:00:44 12/13/2013 12 13 2013 14 917 520328 4817385 222 40
10:00:49 1/29/2014 1 29 2014 10 907 520977 4817387 220 40
8:00:24 12/29/2008 12 29 2008 8 637 523714 4817396 213 40
18:00:48 12/26/2010 12 26 2010 18 657 520915 4817387 220 40
18:00:53 4/21/2011 4 21 2011 18 801 521907 4817390 218 40
6:00:54 3/27/2010 3 27 2010 6 656 523085 4817394 215 40
18:00:24 4/5/2011 4 5 2011 18 659 524682 4817400 97 40
18:00:42 3/30/2011 3 30 2011 18 659 523859 4817397 213 40
2:00:49 1/2/2014 1 2 2014 2 917 520941 4817387 220 40
16:00:44 2/13/2009 2 13 2009 16 633 521190 4817388 220 40
22:00:56 3/31/2013 3 31 2013 22 679 523142 4817395 215 40
22:00:14 4/7/2008 4 7 2008 22 631 520669 4817387 221 40
22:00:48 4/18/2014 4 18 2014 22 909 523764 4817397 213 40
8:01:12 2/7/2014 2 7 2014 8 671 521011 4817388 220 40
18:02:16 1/3/2012 1 3 2012 18 641 521234 4817389 219 40
18:00:54 3/9/2010 3 9 2010 18 646 521073 4817388 220 40
16:00:58 2/12/2011 2 12 2011 16 655 520719 4817387 221 40
0:00:57 3/28/2014 3 28 2014 0 908 524352 4817399 126 40
0:00:56 4/9/2013 4 9 2013 0 671 523075 4817395 215 40
2:00:54 4/29/2010 4 29 2010 2 644 523038 4817395 215 40
4:00:54 3/27/2010 3 27 2010 4 656 523089 4817395 215 40
18:00:20 1/21/2009 1 21 2009 18 635 521219 4817389 219 40
2:00:36 1/14/2011 1 14 2011 2 641 521315 4817389 219 40
2:00:54 3/28/2014 3 28 2014 2 908 524353 4817400 126 40
22:00:54 12/16/2011 12 16 2011 22 658 521929 4817391 218 40
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0:01:16 4/6/2013 4 6 2013 0 663 524279 4817399 126 40
4:00:53 4/13/2013 4 13 2013 4 658 521921 4817391 218 40
1:28:54 12/17/2012 12 17 2012 1 641 523398 4817397 214 40
22:02:29 4/19/2014 4 19 2014 22 914 522052 4817392 217 40
8:00:48 2/4/2011 2 4 2011 8 641 521071 4817389 220 40
20:00:35 2/2/2013 2 2 2013 20 665 520534 4817387 221 40
0:00:55 4/11/2009 4 11 2009 0 648 523876 4817398 213 40
18:00:41 3/20/2011 3 20 2011 18 660 521035 4817389 220 40
8:01:12 1/7/2013 1 7 2013 8 671 520634 4817388 221 40
2:00:24 4/13/2013 4 13 2013 2 658 521907 4817392 218 40
2:00:46 2/1/2014 2 1 2014 2 907 520545 4817388 221 40
4:00:36 3/31/2014 3 31 2014 4 909 521337 4817390 219 40
2:00:53 1/16/2014 1 16 2014 2 671 520707 4817389 221 40
18:00:54 3/30/2011 3 30 2011 18 655 520647 4817388 221 40
12:00:26 2/10/2014 2 10 2014 12 914 521193 4817390 220 40
6:00:42 3/29/2012 3 29 2012 6 658 521920 4817393 218 40
18:00:35 3/3/2010 3 3 2010 18 641 520824 4817389 220 40
12:00:53 3/3/2010 3 3 2010 12 646 521127 4817390 220 40
6:01:24 1/7/2013 1 7 2013 6 671 520633 4817389 221 40
0:00:41 2/25/2013 2 25 2013 0 665 520604 4817389 221 40
2:00:23 4/4/2013 4 4 2013 2 658 523596 4817399 214 40
20:00:30 1/31/2014 1 31 2014 20 907 520548 4817389 221 40
12:00:52 4/23/2011 4 23 2011 12 657 521846 4817393 218 40
0:00:52 12/31/2013 12 31 2013 0 671 521040 4817390 220 40
0:01:14 2/2/2013 2 2 2013 0 677 520544 4817389 221 40
14:01:12 3/29/2010 3 29 2010 14 647 522076 4817394 217 40
4:00:53 3/28/2014 3 28 2014 4 908 524352 4817402 126 40
22:00:55 2/2/2013 2 2 2013 22 665 520545 4817389 221 40
6:00:53 2/5/2011 2 5 2011 6 650 521083 4817391 220 40
22:00:54 1/3/2014 1 3 2014 22 914 519966 4817387 223 5
4:00:41 12/24/2010 12 24 2010 4 650 522617 4817396 216 40
20:00:53 2/1/2014 2 1 2014 20 671 520616 4817390 221 40
16:01:41 4/15/2009 4 15 2009 16 648 524006 4817401 213 40
0:00:30 12/28/2010 12 28 2010 0 639 523226 4817398 214 40
8:00:53 4/1/2012 4 1 2012 8 665 522053 4817394 217 40
18:00:20 12/8/2011 12 8 2011 18 658 520062 4817388 222 40
0:00:19 3/25/2009 3 25 2009 0 646 521155 4817392 220 40
0:00:55 4/8/2010 4 8 2010 0 655 523259 4817399 214 40
0:00:24 2/3/2013 2 3 2013 0 665 520545 4817390 221 40
20:00:55 2/24/2013 2 24 2013 20 679 520591 4817390 221 40
2:00:55 1/7/2013 1 7 2013 2 671 520633 4817391 221 40
16:00:43 1/6/2011 1 6 2011 16 657 521254 4817393 219 40
4:00:48 12/19/2008 12 19 2008 4 632 521424 4817393 219 40
0:00:54 4/28/2010 4 28 2010 0 644 521960 4817395 218 40
2:00:53 2/20/2014 2 20 2014 2 917 520922 4817392 220 40
16:00:44 1/21/2009 1 21 2009 16 635 521219 4817393 219 40
4:00:27 4/21/2008 4 21 2008 4 633 523811 4817401 213 40
22:00:53 1/31/2014 1 31 2014 22 907 520550 4817391 221 40
2:00:48 4/16/2009 4 16 2009 2 643 523582 4817401 214 40
4:00:44 1/7/2013 1 7 2013 4 671 520634 4817391 221 40
16:00:52 1/8/2013 1 8 2013 16 671 521040 4817393 220 40
2:00:54 4/2/2014 4 2 2014 2 913 522098 4817396 217 40
14:00:26 2/20/2011 2 20 2011 14 650 521346 4817394 219 40
6:00:47 2/1/2014 2 1 2014 6 907 520550 4817391 221 40
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0:00:47 1/14/2011 1 14 2011 0 641 521318 4817394 219 40
0:00:27 2/20/2014 2 20 2014 0 917 520924 4817393 220 40
4:00:48 3/30/2011 3 30 2011 4 658 523850 4817403 213 40
6:00:57 1/11/2013 1 11 2013 6 680 521319 4817394 219 40
22:00:52 12/15/2011 12 15 2011 22 667 521905 4817396 218 40
6:00:53 1/29/2013 1 29 2013 6 680 520651 4817392 221 40
4:00:54 4/2/2010 4 2 2010 4 650 522802 4817399 216 40
8:00:54 12/31/2010 12 31 2010 8 657 523288 4817401 214 40
20:00:54 2/14/2014 2 14 2014 20 916 520631 4817392 221 40
6:00:47 4/21/2008 4 21 2008 6 633 523804 4817403 213 40
6:00:42 3/28/2014 3 28 2014 6 908 524355 4817405 126 40
22:00:14 4/15/2008 4 15 2008 22 633 520849 4817393 220 40
16:00:43 3/3/2010 3 3 2010 16 646 521151 4817394 220 40
0:00:22 3/30/2011 3 30 2011 0 658 523830 4817403 213 40
22:30:43 4/8/2013 4 8 2013 22 657 523066 4817401 215 40
22:00:47 1/5/2009 1 5 2009 22 634 520634 4817393 221 40
16:00:47 1/19/2011 1 19 2011 16 641 520945 4817394 220 40
8:00:48 12/19/2011 12 19 2011 8 658 521892 4817397 218 40
18:00:55 2/7/2014 2 7 2014 18 909 521944 4817397 218 40
6:00:54 12/24/2010 12 24 2010 6 650 522628 4817400 216 40
6:00:49 3/27/2014 3 27 2014 6 917 521910 4817397 218 40
18:00:43 4/21/2011 4 21 2011 18 664 521896 4817397 218 40
16:00:53 2/27/2011 2 27 2011 16 801 521026 4817395 220 40
8:00:50 2/7/2014 2 7 2014 8 909 521060 4817395 220 40
2:00:55 3/4/2010 3 4 2010 2 646 521195 4817395 220 40
6:00:53 3/29/2014 3 29 2014 6 918 524527 4817407 97 40
8:00:58 2/1/2014 2 1 2014 8 907 520592 4817394 221 40
4:00:15 1/6/2009 1 6 2009 4 634 520609 4817394 221 40
12:00:26 1/30/2014 1 30 2014 12 671 520881 4817395 220 40
4:00:47 4/9/2013 4 9 2013 4 658 523152 4817402 215 40
4:00:55 12/28/2010 12 28 2010 4 801 520052 4817392 222 40
22:00:53 2/24/2013 2 24 2013 22 679 520596 4817394 221 40
22:00:52 2/19/2014 2 19 2014 22 917 520918 4817395 220 40
18:00:54 1/15/2014 1 15 2014 18 914 521302 4817396 219 40
18:00:51 1/24/2013 1 24 2013 18 679 521170 4817396 220 40
0:00:59 2/25/2013 2 25 2013 0 679 520597 4817394 221 40
22:00:26 12/26/2010 12 26 2010 22 657 520910 4817395 220 40
4:00:48 2/1/2014 2 1 2014 4 907 520552 4817394 221 40
18:00:48 4/21/2008 4 21 2008 18 633 523445 4817404 214 40
18:01:18 3/21/2008 3 21 2008 18 634 520609 4817394 221 40
22:00:56 4/21/2011 4 21 2011 22 664 521912 4817399 218 40
4:01:17 4/9/2014 4 9 2014 4 914 521188 4817396 220 40
20:00:32 2/12/2014 2 12 2014 20 909 520516 4817394 221 40
10:00:41 2/11/2011 2 11 2011 10 650 521019 4817396 220 40
8:00:48 1/11/2013 1 11 2013 8 680 521321 4817397 219 40
0:00:41 1/7/2013 1 7 2013 0 671 520641 4817395 221 40
16:00:42 2/22/2011 2 22 2011 16 654 521987 4817399 218 40
6:00:42 4/6/2013 4 6 2013 6 663 524105 4817406 126 40
20:00:48 2/24/2013 2 24 2013 20 671 520588 4817395 221 40
18:00:55 3/27/2010 3 27 2010 18 646 522562 4817401 216 40
18:00:42 2/10/2012 2 10 2012 18 658 521976 4817399 218 40
22:00:47 1/16/2011 1 16 2011 22 654 521015 4817396 220 40
18:00:15 1/5/2009 1 5 2009 18 634 520632 4817395 221 40
2:00:54 1/15/2012 1 15 2012 2 663 523371 4817404 214 40
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2:00:47 12/15/2012 12 15 2012 2 680 524129 4817407 126 40
6:00:23 2/1/2014 2 1 2014 6 671 520562 4817395 221 40
4:00:50 1/29/2013 1 29 2013 4 680 520652 4817395 221 40
4:00:55 3/4/2010 3 4 2010 4 633 521265 4817397 219 40
0:00:48 4/23/2009 4 23 2009 0 634 521925 4817400 218 40
0:01:04 4/21/2011 4 21 2011 0 665 523239 4817404 214 40
16:00:55 1/1/2010 1 1 2010 16 647 521605 4817399 219 40
6:00:43 2/5/2011 2 5 2011 6 657 521091 4817397 220 40
18:00:50 2/15/2010 2 15 2010 18 640 524646 4817409 97 40
2:00:55 2/25/2013 2 25 2013 2 679 520598 4817396 221 40
4:00:35 2/5/2011 2 5 2011 4 657 521092 4817397 220 40
22:00:47 2/18/2011 2 18 2011 22 655 521021 4817397 220 40
0:00:34 2/1/2014 2 1 2014 0 907 520547 4817396 221 40
2:00:54 3/29/2009 3 29 2009 2 633 521017 4817397 220 40
22:00:41 2/24/2013 2 24 2013 22 671 520590 4817396 221 40
8:00:53 1/29/2013 1 29 2013 8 680 520658 4817396 221 40
22:00:53 2/12/2014 2 12 2014 22 909 520557 4817396 221 40
16:00:54 2/14/2013 2 14 2013 16 665 520860 4817397 220 40
4:00:21 3/27/2011 3 27 2011 4 659 523741 4817407 213 40
0:00:35 1/7/2013 1 7 2013 0 680 520636 4817396 221 40
20:00:53 2/13/2014 2 13 2014 20 909 521945 4817401 218 40
18:00:57 1/28/2011 1 28 2011 18 638 520527 4817396 221 40
18:00:53 1/18/2009 1 18 2009 18 634 520642 4817397 221 40
2:00:56 12/29/2008 12 29 2008 2 637 523552 4817406 214 40
18:00:42 3/28/2012 3 28 2012 18 677 522512 4817403 216 40
22:00:54 1/6/2013 1 6 2013 22 680 520638 4817397 221 40
22:00:24 1/10/2013 1 10 2013 22 658 521234 4817399 219 40
4:00:56 2/1/2014 2 1 2014 4 671 520560 4817397 221 40
20:00:53 1/26/2014 1 26 2014 20 909 520978 4817398 220 40
0:00:48 2/1/2014 2 1 2014 0 671 520566 4817397 221 40
2:00:40 2/1/2014 2 1 2014 2 671 520566 4817397 221 40
22:00:54 3/21/2008 3 21 2008 22 634 520584 4817397 221 40
16:00:53 2/4/2014 2 4 2014 16 909 521360 4817400 219 40
6:00:51 4/27/2011 4 27 2011 6 667 523250 4817406 214 40
2:00:56 1/7/2013 1 7 2013 2 680 520638 4817398 221 40
14:01:53 2/14/2013 2 14 2013 14 665 520864 4817398 220 40
18:01:23 1/17/2011 1 17 2011 18 641 521053 4817399 220 40
18:00:57 3/15/2009 3 15 2009 18 642 521006 4817399 220 40
20:00:55 1/31/2014 1 31 2014 20 671 520561 4817398 221 40
10:01:12 12/2/2010 12 2 2010 10 638 520925 4817399 220 40
22:01:11 2/14/2014 2 14 2014 22 916 520663 4817398 221 40
0:00:42 4/22/2011 4 22 2011 0 664 521915 4817402 218 40
18:00:42 12/22/2010 12 22 2010 18 650 521352 4817401 219 40
14:00:53 4/23/2011 4 23 2011 14 657 521848 4817402 218 40
22:01:12 2/13/2014 2 13 2014 22 909 521948 4817403 218 40
6:01:12 2/2/2014 2 2 2014 6 671 520566 4817398 221 40
18:00:54 1/5/2009 1 5 2009 18 634 520634 4817399 221 40
18:00:47 1/21/2009 1 21 2009 18 634 521216 4817401 219 40
22:00:48 3/26/2012 3 26 2012 22 663 522011 4817403 217 40
2:02:45 1/19/2009 1 19 2009 2 634 520632 4817399 221 40
14:00:41 1/5/2010 1 5 2010 14 647 521757 4817403 218 40
0:00:54 1/9/2011 1 9 2011 0 638 521073 4817400 220 40
0:00:53 11/16/2011 11 16 2011 0 658 521888 4817403 218 40
22:00:42 1/26/2014 1 26 2014 22 909 520983 4817400 220 40
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4:00:50 1/31/2012 1 31 2012 4 658 520574 4817399 221 40
2:00:54 3/27/2014 3 27 2014 2 917 521919 4817403 218 40
2:00:47 5/7/2011 5 7 2011 2 665 521934 4817404 218 40
4:00:53 2/2/2014 2 2 2014 4 671 520558 4817399 221 40
2:00:56 1/6/2010 1 6 2010 2 647 521219 4817401 219 40
2:00:47 1/27/2012 1 27 2012 2 658 520623 4817400 221 40
0:00:32 2/19/2011 2 19 2011 0 655 521024 4817401 220 40
14:00:27 12/28/2010 12 28 2010 14 647 521290 4817402 219 40
6:00:53 1/2/2010 1 2 2010 6 640 521318 4817402 219 40
20:00:54 2/13/2013 2 13 2013 20 665 520667 4817400 221 40
0:00:23 1/11/2013 1 11 2013 0 658 521237 4817402 219 40
22:01:30 4/27/2010 4 27 2010 22 644 521970 4817404 218 40
16:00:54 2/7/2011 2 7 2011 16 641 520788 4817400 221 40
0:00:40 1/20/2011 1 20 2011 0 657 521136 4817402 220 40
4:00:56 3/27/2014 3 27 2014 4 917 521917 4817404 218 40
8:00:56 2/7/2014 2 7 2014 8 679 520939 4817401 220 40
12:00:30 2/13/2009 2 13 2009 12 633 521295 4817402 219 40
0:00:23 4/24/2009 4 24 2009 0 646 521951 4817404 218 40
14:00:54 11/17/2010 11 17 2010 14 646 522580 4817407 216 40
0:00:55 2/25/2013 2 25 2013 0 671 520587 4817400 221 40
8:01:18 4/21/2011 4 21 2011 8 667 523576 4817410 214 40
18:00:45 3/26/2012 3 26 2012 18 681 521913 4817405 218 40
0:00:54 4/10/2009 4 10 2009 0 640 523641 4817411 213 40
18:00:41 2/4/2014 2 4 2014 18 917 520721 4817401 221 40
0:00:54 12/1/2010 12 1 2010 0 657 519954 4817399 223 5
8:00:56 1/6/2013 1 6 2013 8 671 520628 4817401 221 40
4:00:54 3/4/2010 3 4 2010 4 646 521204 4817403 220 40
18:00:56 4/3/2009 4 3 2009 18 638 521080 4817402 220 40
1:48:55 12/19/2013 12 19 2013 1 657 520573 4817401 221 40
0:00:47 3/4/2011 3 4 2011 0 650 522716 4817408 216 40
6:00:54 4/17/2011 4 17 2011 6 801 521944 4817405 218 40
2:00:42 2/25/2013 2 25 2013 2 671 520585 4817401 221 40
16:00:53 12/13/2013 12 13 2013 16 917 520329 4817401 222 40
18:00:41 4/16/2013 4 16 2013 18 671 522802 4817409 216 40
10:00:23 3/3/2010 3 3 2010 10 641 521074 4817403 220 40
22:00:53 2/13/2013 2 13 2013 22 665 520671 4817402 221 40
12:00:53 3/3/2010 3 3 2010 12 641 521010 4817403 220 40
22:00:59 4/18/2014 4 18 2014 22 907 523746 4817412 213 40
6:00:39 3/1/2012 3 1 2012 6 663 523973 4817413 213 40
22:00:41 1/3/2012 1 3 2012 22 658 520615 4817402 221 40
6:01:12 1/31/2012 1 31 2012 6 658 520582 4817402 221 40
18:00:53 1/6/2013 1 6 2013 18 680 520638 4817402 221 40
22:00:48 3/26/2012 3 26 2012 22 681 521907 4817406 218 40
12:00:50 2/3/2011 2 3 2011 12 647 520785 4817403 221 40
2:00:50 12/23/2010 12 23 2010 2 650 521348 4817405 219 40
22:00:42 3/28/2014 3 28 2014 22 918 524525 4817416 97 40
2:00:55 3/14/2010 3 14 2010 2 650 524228 4817415 126 40
16:01:17 1/11/2013 1 11 2013 16 671 520942 4817404 220 40
20:00:42 1/10/2013 1 10 2013 20 658 521236 4817405 219 40
22:00:41 3/27/2008 3 27 2008 22 636 520686 4817403 221 40
22:00:20 1/31/2014 1 31 2014 22 671 520562 4817403 221 40
18:00:53 12/28/2012 12 28 2012 18 674 521201 4817405 220 40
20:00:29 3/28/2012 3 28 2012 20 658 521951 4817407 218 40
0:01:23 4/1/2010 4 1 2010 0 640 524612 4817416 97 40
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22:00:53 2/19/2013 2 19 2013 22 677 520637 4817403 221 40
22:00:29 4/5/2012 4 5 2012 22 657 520133 4817402 222 40
6:00:56 2/12/2011 2 12 2011 6 638 521069 4817405 220 40
20:00:23 3/2/2014 3 2 2014 20 916 521050 4817405 220 40
16:00:53 1/5/2010 1 5 2010 16 638 521616 4817406 218 40
20:00:22 4/26/2014 4 26 2014 20 909 522770 4817410 216 40
0:00:49 4/3/2010 4 3 2010 0 653 521938 4817408 218 40
20:00:43 3/26/2012 3 26 2012 20 663 522011 4817408 217 40
2:00:25 3/29/2012 3 29 2012 2 678 522016 4817408 217 40
2:01:00 2/3/2013 2 3 2013 2 665 520570 4817404 221 40
18:00:38 1/23/2010 1 23 2010 18 644 524619 4817417 97 40
6:00:53 3/30/2011 3 30 2011 6 669 523753 4817414 213 40
18:00:54 12/22/2010 12 22 2010 18 650 521355 4817406 219 40
20:00:54 2/27/2012 2 27 2012 20 658 520574 4817404 221 40
6:00:53 2/5/2011 2 5 2011 6 646 520991 4817405 220 40
18:00:54 2/15/2010 2 15 2010 18 647 524600 4817418 97 40
2:00:56 2/4/2013 2 4 2013 2 665 520555 4817404 221 40
6:00:47 12/30/2013 12 30 2013 6 907 521190 4817406 220 40
18:00:24 2/8/2011 2 8 2011 18 639 523134 4817413 215 40
8:00:53 2/2/2014 2 2 2014 8 671 520558 4817404 221 40
18:00:48 3/16/2009 3 16 2009 18 643 521100 4817406 220 40
6:00:15 1/9/2011 1 9 2011 6 654 521140 4817406 220 40
2:00:49 5/11/2011 5 11 2011 2 665 523875 4817416 213 40
4:00:41 2/12/2011 2 12 2011 4 638 521067 4817406 220 40
10:01:41 12/2/2010 12 2 2010 10 639 520816 4817405 220 40
18:00:42 1/18/2009 1 18 2009 18 634 520641 4817405 221 40
22:00:55 12/22/2010 12 22 2010 22 650 521352 4817407 219 40
4:00:27 3/27/2011 3 27 2011 4 661 523743 4817415 213 40
14:00:32 3/3/2010 3 3 2010 14 646 521122 4817407 220 40
18:00:47 1/11/2009 1 11 2009 18 634 523921 4817416 213 40
4:00:24 4/3/2011 4 3 2011 4 658 524363 4817418 126 40
8:00:54 1/10/2013 1 10 2013 8 663 523694 4817416 213 40
4:43:23 4/12/2013 4 12 2013 4 657 520071 4817404 222 40
18:00:35 4/4/2011 4 4 2011 18 664 524392 4817418 126 40
14:00:44 4/24/2011 4 24 2011 14 657 522088 4817410 217 40
8:00:54 2/1/2014 2 1 2014 8 671 520562 4817406 221 40
2:00:41 2/15/2011 2 15 2011 2 657 521189 4817407 220 40
22:00:41 4/8/2013 4 8 2013 22 658 523118 4817414 215 40
22:00:55 1/2/2010 1 2 2010 22 643 523381 4817415 214 40
14:00:48 2/13/2009 2 13 2009 14 633 521251 4817408 219 40
18:00:43 1/12/2010 1 12 2010 18 647 519931 4817404 223 5
10:01:11 12/31/2012 12 31 2012 10 674 521163 4817408 220 40
4:00:53 3/30/2011 3 30 2011 4 669 523749 4817416 213 40
4:00:47 1/27/2011 1 27 2011 4 647 521283 4817408 219 40
0:00:33 3/27/2012 3 27 2012 0 663 522005 4817410 218 40
12:00:53 12/31/2012 12 31 2012 12 674 521163 4817408 220 40
0:00:42 1/19/2009 1 19 2009 0 634 520632 4817406 221 40
18:00:47 3/3/2014 3 3 2014 18 909 524321 4817418 126 40
16:00:55 2/4/2014 2 4 2014 16 679 521243 4817408 219 40
18:00:55 1/22/2011 1 22 2011 18 654 520587 4817406 221 40
22:00:48 12/30/2009 12 30 2009 22 640 521202 4817408 220 40
18:00:53 2/21/2013 2 21 2013 18 665 520663 4817406 221 40
20:00:54 4/8/2013 4 8 2013 20 671 522823 4817413 215 40
18:00:16 4/11/2009 4 11 2009 18 634 523704 4817417 213 40
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16:01:41 2/5/2013 2 5 2013 16 677 521241 4817409 219 40
0:00:53 2/20/2013 2 20 2013 0 677 520634 4817407 221 40
16:00:42 1/16/2011 1 16 2011 16 657 521013 4817408 220 40
16:00:54 1/11/2011 1 11 2011 16 639 521327 4817409 219 40
12:00:54 2/4/2011 2 4 2011 12 641 520918 4817408 220 40
10:00:53 2/4/2011 2 4 2011 10 641 521006 4817408 220 40
22:00:56 2/15/2010 2 15 2010 22 647 524594 4817421 97 40
0:00:38 3/8/2010 3 8 2010 0 643 524227 4817419 126 40
0:00:47 2/16/2010 2 16 2010 0 640 524609 4817421 97 40
20:00:54 2/22/2012 2 22 2012 20 663 524434 4817420 97 40
12:00:33 2/1/2010 2 1 2010 12 641 521365 4817410 219 40
0:00:47 1/27/2012 1 27 2012 0 658 520632 4817408 221 40
18:01:39 12/24/2009 12 24 2009 18 639 521117 4817409 220 40
2:00:31 4/21/2008 4 21 2008 2 636 524008 4817419 213 40
16:00:48 2/26/2012 2 26 2012 16 663 520559 4817408 221 40
18:00:53 2/5/2011 2 5 2011 18 641 520596 4817408 221 40
8:00:33 4/14/2013 4 14 2013 8 677 522227 4817413 217 40
0:00:41 12/23/2010 12 23 2010 0 650 521351 4817410 219 40
6:00:26 4/11/2013 4 11 2013 6 658 521840 4817412 218 40
4:00:23 4/17/2011 4 17 2011 4 801 522050 4817413 217 40
2:00:48 3/23/2010 3 23 2010 2 650 523580 4817418 214 40
16:00:47 4/3/2009 4 3 2009 16 638 521095 4817410 220 40
2:00:42 4/9/2013 4 9 2013 2 658 523121 4817416 215 40
22:01:23 12/16/2012 12 16 2012 22 677 524141 4817420 126 40
18:00:48 4/18/2011 4 18 2011 18 662 522592 4817415 216 40
22:00:18 12/7/2010 12 7 2010 22 654 523017 4817416 215 40
2:01:12 3/31/2014 3 31 2014 2 909 521345 4817411 219 40
8:00:54 4/7/2013 4 7 2013 8 663 523627 4817419 213 40
2:00:53 3/3/2010 3 3 2010 2 647 521178 4817411 220 40
4:00:55 2/3/2013 2 3 2013 4 665 520569 4817409 221 40
2:00:53 4/2/2014 4 2 2014 2 908 522005 4817413 218 40
6:00:53 4/20/2012 4 20 2012 6 676 521903 4817413 218 40
22:00:46 4/8/2013 4 8 2013 22 671 523080 4817417 215 40
6:00:48 2/15/2011 2 15 2011 6 657 521194 4817411 220 40
18:00:53 1/5/2010 1 5 2010 18 638 521194 4817411 220 40
10:00:55 2/1/2010 2 1 2010 10 641 521363 4817411 219 40
2:00:53 1/1/2014 1 1 2014 2 671 520935 4817410 220 40
22:00:30 2/1/2011 2 1 2011 22 647 523015 4817417 215 40
4:00:40 1/6/2010 1 6 2010 4 647 521219 4817412 219 40
22:00:53 2/5/2013 2 5 2013 22 677 521245 4817412 219 40
4:00:47 12/28/2010 12 28 2010 4 650 523109 4817418 215 40
0:00:55 2/13/2014 2 13 2014 0 679 520652 4817410 221 40
18:00:43 3/26/2011 3 26 2011 18 663 522700 4817417 216 40
20:00:54 2/5/2013 2 5 2013 20 677 521240 4817412 219 40
6:00:18 4/3/2011 4 3 2011 6 658 524370 4817423 126 40
0:00:54 4/2/2014 4 2 2014 0 908 521998 4817415 218 40
4:00:48 3/1/2012 3 1 2012 4 663 523975 4817421 213 40
22:00:53 1/28/2013 1 28 2013 22 680 520641 4817410 221 40
2:00:47 3/17/2014 3 17 2014 2 917 524223 4817422 126 40
16:00:47 12/31/2009 12 31 2009 16 639 521534 4817413 219 40
4:01:47 4/23/2009 4 23 2009 4 646 521999 4817415 218 40
16:00:42 3/3/2013 3 3 2013 16 658 521023 4817412 220 40
22:00:44 4/20/2011 4 20 2011 22 667 523404 4817419 214 40
22:00:43 2/15/2010 2 15 2010 22 640 524607 4817424 97 40
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0:00:52 12/15/2012 12 15 2012 0 680 524115 4817422 126 40
18:01:21 3/22/2011 3 22 2011 18 661 521109 4817412 220 40
20:00:54 1/14/2014 1 14 2014 20 671 521083 4817412 220 40
18:01:50 12/27/2010 12 27 2010 18 650 523442 4817420 214 40
12:00:24 1/11/2014 1 11 2014 12 914 521007 4817412 220 40
0:00:53 2/2/2011 2 2 2011 0 647 523020 4817418 215 40
4:00:45 2/12/2011 2 12 2011 4 654 521211 4817413 219 40
18:00:51 4/18/2011 4 18 2011 18 664 523427 4817420 214 40
4:00:24 12/23/2010 12 23 2010 4 650 521347 4817413 219 40
2:00:54 4/26/2014 4 26 2014 2 909 521201 4817413 220 40
16:00:48 12/26/2009 12 26 2009 16 639 521128 4817413 220 40
6:00:53 4/2/2010 4 2 2010 6 652 524290 4817423 126 40
14:00:50 1/19/2010 1 19 2010 14 647 520019 4817409 222 40
12:00:30 1/30/2014 1 30 2014 12 907 520968 4817412 220 40
22:00:55 2/18/2011 2 18 2011 22 657 520946 4817412 220 40
4:00:54 12/24/2013 12 24 2013 4 914 521047 4817413 220 40
22:00:23 1/26/2012 1 26 2012 22 658 520644 4817412 221 40
16:00:53 3/25/2009 3 25 2009 16 633 522102 4817416 217 40
4:00:50 3/22/2010 3 22 2010 4 640 522049 4817416 217 40
0:00:53 3/27/2012 3 27 2012 0 677 522012 4817416 217 40
6:00:47 12/23/2010 12 23 2010 6 650 521347 4817414 219 40
22:01:07 4/1/2014 4 1 2014 22 908 521999 4817416 218 40
14:00:32 1/30/2014 1 30 2014 14 907 520958 4817413 220 40
2:00:48 12/31/2013 12 31 2013 2 917 521402 4817414 219 40
6:01:12 12/28/2010 12 28 2010 6 650 523107 4817420 215 40
18:00:54 3/22/2010 3 22 2010 18 641 522489 4817418 216 40
6:00:55 3/22/2009 3 22 2009 6 639 521806 4817416 218 40
1:23:14 1/18/2014 1 18 2014 1 657 520577 4817412 221 40
0:00:53 1/19/2011 1 19 2011 0 650 521342 4817415 219 40
2:00:53 1/20/2010 1 20 2010 2 641 521225 4817415 219 40
18:00:54 1/3/2011 1 3 2011 18 657 520554 4817413 221 40
6:01:46 12/30/2013 12 30 2013 6 671 521195 4817415 220 40
18:00:22 2/16/2011 2 16 2011 18 657 521268 4817415 219 40
16:01:18 2/10/2014 2 10 2014 16 909 521942 4817417 218 40
12:00:53 12/12/2010 12 12 2010 12 655 520993 4817414 220 40
6:00:48 4/9/2013 4 9 2013 6 658 523114 4817421 215 40
22:00:47 4/7/2010 4 7 2010 22 655 523275 4817422 214 40
22:00:53 2/1/2013 2 1 2013 22 677 520643 4817413 221 40
12:01:05 12/12/2010 12 12 2010 12 654 521018 4817415 220 40
2:01:16 2/15/2014 2 15 2014 2 917 520711 4817414 221 40
22:01:12 4/18/2011 4 18 2011 22 650 524371 4817426 126 40
4:00:53 3/22/2010 3 22 2010 4 644 522038 4817419 217 40
2:00:42 3/22/2010 3 22 2010 2 644 522053 4817419 217 40
18:00:53 3/25/2011 3 25 2011 18 655 520959 4817415 220 40
8:00:54 12/23/2010 12 23 2010 8 650 521349 4817417 219 40
0:00:09 3/28/2008 3 28 2008 0 636 520675 4817415 221 40
18:00:54 3/26/2012 3 26 2012 18 677 522029 4817419 217 40
0:00:43 4/9/2013 4 9 2013 0 658 523122 4817423 215 40
22:00:42 3/26/2012 3 26 2012 22 677 522029 4817419 217 40
0:00:55 4/21/2011 4 21 2011 0 667 523384 4817424 214 40
18:00:47 2/4/2013 2 4 2013 18 665 521257 4817417 219 40
12:00:56 12/10/2010 12 10 2010 12 650 521297 4817417 219 40
0:00:53 1/29/2013 1 29 2013 0 680 520648 4817415 221 40
16:00:36 2/13/2011 2 13 2011 16 650 521357 4817417 219 40
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2:00:54 4/23/2009 4 23 2009 2 646 522005 4817419 218 40
4:00:26 12/31/2013 12 31 2013 4 917 521343 4817417 219 40
4:00:48 1/2/2010 1 2 2010 4 640 521312 4817417 219 40
0:00:53 4/29/2010 4 29 2010 0 644 523096 4817423 215 40
4:00:24 12/29/2008 12 29 2008 4 637 523519 4817425 214 40
10:00:31 3/2/2010 3 2 2010 10 641 521433 4817418 219 40
18:01:24 1/5/2013 1 5 2013 18 641 520021 4817413 222 40
14:00:47 1/3/2014 1 3 2014 14 679 520857 4817416 220 40
2:00:53 3/14/2010 3 14 2010 2 801 524337 4817428 126 40
18:00:56 12/29/2010 12 29 2010 18 647 521037 4817417 220 40
18:00:55 2/16/2009 2 16 2009 18 634 520648 4817416 221 40
18:00:43 1/8/2011 1 8 2011 18 638 521069 4817417 220 40
0:00:54 2/28/2011 2 28 2011 0 647 521241 4817418 219 40
0:00:53 3/25/2008 3 25 2008 0 634 521301 4817418 219 40
6:00:48 3/31/2011 3 31 2011 6 667 523107 4817424 215 40
10:00:56 1/11/2014 1 11 2014 10 914 521008 4817417 220 40
22:00:48 3/2/2010 3 2 2010 22 647 521135 4817418 220 40
6:00:54 2/12/2011 2 12 2011 6 654 521206 4817418 220 40
4:00:44 2/26/2012 2 26 2012 4 658 520774 4817416 221 40
22:00:48 1/2/2009 1 2 2009 22 637 523616 4817426 213 40
18:00:47 2/4/2011 2 4 2011 18 650 520812 4817417 220 40
8:00:16 11/20/2011 11 20 2011 8 658 524298 4817428 126 40
8:00:42 2/5/2011 2 5 2011 8 657 521105 4817418 220 40
10:00:51 1/24/2011 1 24 2011 10 638 524397 4817429 126 40
4:00:54 4/20/2008 4 20 2008 4 634 524185 4817428 126 40
18:00:56 12/13/2013 12 13 2013 18 917 520364 4817416 222 40
6:00:53 2/6/2014 2 6 2014 6 679 521259 4817419 219 40
18:00:42 4/8/2010 4 8 2010 18 650 524368 4817429 126 40
22:00:43 1/3/2011 1 3 2011 22 657 520554 4817417 221 40
2:00:54 3/9/2014 3 9 2014 2 916 521297 4817419 219 40
4:01:08 4/20/2012 4 20 2012 4 666 523343 4817426 214 40
2:00:29 1/29/2013 1 29 2013 2 680 520643 4817417 221 40
14:00:50 2/21/2014 2 21 2014 14 917 521347 4817420 219 40
2:00:47 1/9/2011 1 9 2011 2 638 521059 4817419 220 40
18:01:18 2/13/2014 2 13 2014 18 909 521990 4817422 218 40
18:00:50 4/9/2009 4 9 2009 18 648 522677 4817424 216 40
8:00:27 2/12/2011 2 12 2011 8 655 521071 4817419 220 40
18:00:24 2/1/2014 2 1 2014 18 917 520614 4817418 221 40
18:00:39 12/9/2010 12 9 2010 18 641 521297 4817420 219 40
16:00:44 1/23/2011 1 23 2011 16 646 520657 4817418 221 40
22:00:54 12/9/2010 12 9 2010 22 641 521301 4817420 219 40
6:00:37 12/29/2008 12 29 2008 6 637 523648 4817428 213 40
18:00:55 1/13/2011 1 13 2011 18 650 521354 4817420 219 40
6:00:44 1/2/2009 1 2 2009 6 633 524545 4817431 97 40
4:01:37 3/26/2010 3 26 2010 4 652 524339 4817430 126 40
14:00:44 2/1/2010 2 1 2010 14 641 521355 4817420 219 40
2:00:55 1/9/2013 1 9 2013 2 675 524022 4817429 126 40
8:00:54 2/6/2014 2 6 2014 8 679 521257 4817420 219 40
0:01:05 12/29/2012 12 29 2012 0 674 521218 4817420 219 40
16:00:41 2/1/2010 2 1 2010 16 641 521342 4817421 219 40
0:00:55 3/3/2010 3 3 2010 0 647 521140 4817420 220 40
10:00:54 12/23/2012 12 23 2012 10 679 524236 4817431 126 40
18:01:15 12/28/2012 12 28 2012 18 674 521217 4817421 219 40
22:00:56 12/1/2010 12 1 2010 22 641 520101 4817417 222 40
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14:00:42 1/5/2010 1 5 2010 14 640 521587 4817422 219 40
6:00:55 3/31/2014 3 31 2014 6 909 521305 4817421 219 40
2:00:55 3/8/2010 3 8 2010 2 643 524056 4817430 126 40
18:00:47 3/3/2014 3 3 2014 18 908 524550 4817432 97 40
14:00:48 4/13/2013 4 13 2013 14 679 521291 4817421 219 40
4:00:31 2/5/2011 2 5 2011 4 641 521006 4817420 220 40
0:00:31 2/15/2011 2 15 2011 0 650 521105 4817421 220 40
2:00:58 1/19/2011 1 19 2011 2 650 521348 4817421 219 40
22:00:54 12/28/2012 12 28 2012 22 674 521211 4817421 219 40
2:00:43 11/16/2011 11 16 2011 2 658 521899 4817424 218 40
22:00:54 1/8/2011 1 8 2011 22 638 521071 4817421 220 40
18:00:54 12/23/2013 12 23 2013 18 917 521195 4817422 220 40
16:00:39 1/5/2009 1 5 2009 16 634 520656 4817420 221 40
22:00:44 4/9/2014 4 9 2014 22 909 524685 4817434 97 40
2:00:27 4/3/2011 4 3 2011 2 650 524544 4817433 97 40
2:00:53 1/11/2013 1 11 2013 2 680 521360 4817422 219 40
22:00:20 1/18/2009 1 18 2009 22 634 520633 4817420 221 40
16:00:53 3/20/2008 3 20 2008 16 634 521157 4817422 220 40
0:00:53 4/1/2013 4 1 2013 0 679 523104 4817428 215 40
2:01:11 5/5/2009 5 5 2009 2 644 524411 4817433 126 40
22:01:24 3/26/2011 3 26 2011 22 655 523730 4817431 213 40
0:00:15 2/15/2014 2 15 2014 0 909 520659 4817421 221 40
0:01:02 1/26/2010 1 26 2010 0 640 520607 4817421 221 40
18:00:53 2/1/2014 2 1 2014 18 671 520640 4817421 221 40
14:00:53 4/22/2012 4 22 2012 14 672 521036 4817422 220 40
6:00:48 4/20/2008 4 20 2008 6 634 524181 4817433 126 40
0:00:50 1/4/2011 1 4 2011 0 657 520549 4817421 221 40
22:00:55 4/23/2014 4 23 2014 22 917 524187 4817433 126 40
20:00:34 2/1/2013 2 1 2013 20 677 520643 4817422 221 40
20:00:53 1/28/2013 1 28 2013 20 680 520638 4817422 221 40
14:00:56 11/20/2010 11 20 2010 14 654 520980 4817423 220 40
4:00:54 1/12/2013 1 12 2013 4 663 523486 4817431 214 40
8:01:11 12/29/2011 12 29 2011 8 650 521914 4817426 218 40
10:00:38 1/24/2011 1 24 2011 10 639 524398 4817435 126 40
2:00:54 3/31/2011 3 31 2011 2 662 523637 4817432 213 40
2:00:54 4/9/2014 4 9 2014 2 914 521394 4817425 219 40
18:00:55 2/17/2014 2 17 2014 18 914 520836 4817423 220 40
4:00:46 12/2/2010 12 2 2010 4 641 520103 4817421 222 40
18:00:41 4/1/2010 4 1 2010 18 652 524311 4817435 126 40
4:00:53 3/23/2010 3 23 2010 4 650 523506 4817432 214 40
10:00:50 3/3/2013 3 3 2013 10 657 521150 4817424 220 40
18:00:55 3/2/2010 3 2 2010 18 647 521134 4817425 220 40
4:00:53 12/31/2010 12 31 2010 4 639 524181 4817435 126 40
22:00:25 1/27/2014 1 27 2014 22 679 520665 4817424 221 40
16:00:42 4/24/2011 4 24 2011 16 657 522132 4817428 217 40
8:00:47 1/1/2010 1 1 2010 8 647 521682 4817427 218 40
18:00:18 1/14/2010 1 14 2010 18 641 520776 4817424 221 40
4:00:54 1/9/2013 1 9 2013 4 675 524035 4817435 126 40
22:00:48 12/27/2010 12 27 2010 22 650 523434 4817433 214 40
22:00:51 12/27/2010 12 27 2010 22 639 523403 4817433 214 40
22:00:53 4/10/2009 4 10 2009 22 639 523129 4817432 215 40
6:00:48 1/12/2013 1 12 2013 6 663 523488 4817433 214 40
6:00:42 12/31/2010 12 31 2010 6 639 524180 4817436 126 40
22:00:53 4/3/2010 4 3 2010 22 655 523101 4817432 215 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:47 3/15/2012 3 15 2012 2 666 523762 4817434 213 40
4:00:25 1/1/2010 1 1 2010 4 643 523638 4817434 213 40
0:00:42 4/10/2014 4 10 2014 0 909 524688 4817438 97 40
18:00:21 4/1/2012 4 1 2012 18 665 522306 4817429 217 40
18:00:53 1/1/2011 1 1 2011 18 642 522610 4817431 216 40
18:01:22 1/25/2011 1 25 2011 18 641 520513 4817424 221 40
8:00:25 1/2/2009 1 2 2009 8 633 524596 4817438 97 40
4:00:50 4/3/2011 4 3 2011 4 650 524548 4817438 97 40
8:00:55 12/31/2010 12 31 2010 8 639 524183 4817436 126 40
14:00:47 3/22/2010 3 22 2010 14 801 521879 4817429 218 40
22:01:41 1/25/2010 1 25 2010 22 640 520636 4817425 221 40
4:00:53 1/2/2010 1 2 2010 4 643 523378 4817434 214 40
20:01:13 1/11/2014 1 11 2014 20 914 520853 4817426 220 40
16:00:39 2/14/2013 2 14 2013 16 677 520963 4817426 220 40
20:00:45 3/9/2014 3 9 2014 20 679 520934 4817426 220 40
18:00:53 12/17/2012 12 17 2012 18 670 524284 4817437 126 40
20:00:56 1/27/2014 1 27 2014 20 679 520659 4817425 221 40
2:00:49 12/28/2010 12 28 2010 2 650 523216 4817434 214 40
20:00:54 12/18/2013 12 18 2013 20 671 524618 4817439 97 40
19:54:42 12/20/2013 12 20 2013 19 657 521027 4817426 220 40
2:01:00 12/28/2010 12 28 2010 2 801 520056 4817424 222 40
4:00:53 3/9/2014 3 9 2014 4 916 521309 4817427 219 40
2:00:41 4/5/2013 4 5 2013 2 658 523225 4817434 214 40
20:00:53 12/23/2013 12 23 2013 20 917 521183 4817427 220 40
20:00:47 3/15/2012 3 15 2012 20 665 521296 4817428 219 40
18:00:27 3/20/2010 3 20 2010 18 641 521204 4817427 220 40
2:00:53 1/20/2011 1 20 2011 2 654 521147 4817427 220 40
6:00:41 4/22/2011 4 22 2011 6 801 521875 4817430 218 40
18:00:53 1/8/2011 1 8 2011 18 641 521109 4817427 220 40
18:00:53 2/12/2014 2 12 2014 18 909 520652 4817426 221 40
14:00:42 2/4/2011 2 4 2011 14 647 520875 4817427 220 40
6:00:43 3/27/2011 3 27 2011 6 659 523824 4817437 213 40
4:01:04 1/20/2011 1 20 2011 4 654 521146 4817428 220 40
22:00:48 2/16/2009 2 16 2009 22 634 520644 4817426 221 40
4:00:46 1/1/2010 1 1 2010 4 633 523630 4817436 213 40
4:00:54 10/27/2010 10 27 2010 4 646 521688 4817430 218 40
8:00:48 2/5/2011 2 5 2011 8 641 521026 4817428 220 40
4:00:42 3/12/2010 3 12 2010 4 647 524442 4817439 97 40
12:00:49 2/28/2011 2 28 2011 12 647 520958 4817427 220 40
18:00:53 4/24/2009 4 24 2009 18 639 521476 4817429 219 40
18:00:53 1/13/2011 1 13 2011 18 650 521343 4817429 219 40
2:00:48 2/11/2011 2 11 2011 2 641 521298 4817429 219 40
22:00:43 2/27/2013 2 27 2013 22 677 520666 4817427 221 40
0:00:55 2/8/2014 2 8 2014 0 916 522322 4817432 217 40
8:00:54 3/30/2012 3 30 2012 8 663 523797 4817437 213 40
18:00:47 3/28/2009 3 28 2009 18 637 521299 4817429 219 40
18:00:55 1/26/2011 1 26 2011 18 641 521299 4817429 219 40
14:00:53 3/16/2011 3 16 2011 14 658 521851 4817431 218 40
6:00:35 4/3/2011 4 3 2011 6 650 524546 4817440 97 40
22:00:53 2/14/2014 2 14 2014 22 909 520656 4817427 221 40
18:01:11 2/3/2014 2 3 2014 18 671 520459 4817427 221 40
4:00:54 1/4/2011 1 4 2011 4 657 520573 4817427 221 40
0:00:47 3/27/2012 3 27 2012 0 680 521917 4817431 218 40
22:00:54 1/19/2011 1 19 2011 22 654 521146 4817429 220 40
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2:00:37 1/17/2012 1 17 2012 2 663 523826 4817438 213 40
18:00:47 1/1/2010 1 1 2010 18 640 521568 4817431 219 40
0:00:56 12/16/2011 12 16 2011 0 667 521902 4817432 218 40
22:00:16 4/28/2011 4 28 2011 22 666 524311 4817440 126 40
6:00:53 3/5/2014 3 5 2014 6 909 520944 4817429 220 40
16:00:54 1/19/2010 1 19 2010 16 641 521162 4817429 220 40
2:00:48 1/20/2011 1 20 2011 2 646 521165 4817430 220 40
18:06:25 11/25/2013 11 25 2013 18 657 520215 4817427 222 40
2:00:54 2/20/2014 2 20 2014 2 679 520649 4817428 221 40
22:00:53 1/11/2013 1 11 2013 22 663 523833 4817439 213 40
22:00:42 12/29/2010 12 29 2010 22 647 521038 4817429 220 40
6:00:56 2/5/2011 2 5 2011 6 641 521027 4817429 220 40
6:00:56 4/20/2012 4 20 2012 6 666 523372 4817437 214 40
16:00:30 3/25/2009 3 25 2009 16 638 521949 4817432 218 40
2:00:49 2/7/2011 2 7 2011 2 641 521031 4817430 220 40
10:00:53 4/1/2012 4 1 2012 10 665 522089 4817433 217 40
18:00:55 2/19/2011 2 19 2011 18 650 520983 4817430 220 40
8:00:43 4/8/2011 4 8 2011 8 669 523741 4817439 213 40
16:00:26 2/14/2009 2 14 2009 16 633 520906 4817430 220 40
22:00:33 12/19/2011 12 19 2011 22 658 521307 4817431 219 40
2:01:41 5/7/2010 5 7 2010 2 646 523108 4817437 215 40
12:01:17 12/12/2010 12 12 2010 12 650 521035 4817431 220 40
22:00:55 12/30/2013 12 30 2013 22 917 521396 4817432 219 40
18:00:53 4/13/2010 4 13 2010 18 644 524213 4817441 126 40
0:00:54 4/12/2012 4 12 2012 0 672 521940 4817434 218 40
22:00:42 4/10/2009 4 10 2009 22 634 524457 4817442 97 40
4:00:52 1/1/2010 1 1 2010 4 639 523513 4817439 214 40
20:00:49 2/12/2014 2 12 2014 20 679 520576 4817430 221 40
22:00:42 1/13/2011 1 13 2011 22 650 521352 4817432 219 40
16:00:48 1/19/2010 1 19 2010 16 638 521313 4817432 219 40
0:00:54 1/20/2011 1 20 2011 0 654 521155 4817432 220 40
16:01:17 2/3/2014 2 3 2014 16 671 520445 4817429 221 40
18:00:56 3/2/2014 3 2 2014 18 916 521441 4817433 219 40
18:00:44 4/14/2011 4 14 2011 18 801 522156 4817435 217 40
22:00:18 12/18/2013 12 18 2013 22 671 524621 4817444 97 40
18:00:41 3/20/2011 3 20 2011 18 658 521069 4817432 220 40
6:01:17 3/17/2014 3 17 2014 6 917 524180 4817442 126 40
0:00:47 12/20/2011 12 20 2011 0 658 521350 4817433 219 40
8:00:42 4/19/2011 4 19 2011 8 659 522474 4817437 216 40
16:00:23 2/1/2011 2 1 2011 16 641 521990 4817435 218 40
16:00:50 2/1/2014 2 1 2014 16 907 520659 4817431 221 40
4:00:53 3/17/2011 3 17 2011 4 801 521201 4817433 220 40
2:00:43 12/16/2011 12 16 2011 2 667 521892 4817435 218 40
2:00:56 1/3/2010 1 3 2010 2 633 523416 4817440 214 40
8:01:23 2/8/2014 2 8 2014 8 914 520976 4817432 220 40
12:02:30 1/19/2011 1 19 2011 12 657 521112 4817433 220 40
18:00:55 2/7/2011 2 7 2011 18 647 520582 4817431 221 40
6:00:41 4/15/2008 4 15 2008 6 631 523876 4817442 213 40
18:01:18 1/6/2011 1 6 2011 18 639 521234 4817433 219 40
16:00:41 11/22/2010 11 22 2010 16 641 522085 4817436 217 40
6:00:56 2/7/2011 2 7 2011 6 641 520997 4817433 220 40
2:01:19 3/26/2013 3 26 2013 2 677 520097 4817430 222 40
18:00:47 3/22/2011 3 22 2011 18 801 521156 4817433 220 40
4:00:29 1/20/2011 1 20 2011 4 646 521159 4817433 220 40
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2:01:06 3/3/2013 3 3 2013 2 677 521064 4817433 220 40
14:00:44 4/13/2013   4       13      2013    14      658     521315  4817434 219     40
2:00:54 1/11/2011       1       11      2011    2       641     521383  4817434 219     40
22:00:56        3/2/2014        3       2       2014    22      916     521048  4817433 220     40
14:00:57        11/22/2010      11      22      2010    14      641     522086  4817437 217     40
12:00:23        1/30/2014       1       30      2014    12      909     521089  4817434 220     40
22:00:50        11/29/2013      11      29      2013    22      914     520180  4817431 222     40
14:00:56        1/16/2011       1       16      2011    14      657     521052  4817434 220     40
10:00:56        2/4/2011        2       4       2011    10      647     520957  4817434 220     40
2:00:35 1/4/2011        1       4       2011    2       657     520576  4817433 221     40
6:00:54 12/2/2010       12      2       2010    6       641     520043  4817431 222     40
4:00:42 2/7/2011        2       7       2011    4       641     520994  4817434 220     40
22:00:45        2/12/2014       2       12      2014    22      679     520580  4817433 221     40
2:01:11 5/8/2011        5       8       2011    2       666     524637  4817446 97      40
14:00:54        4/9/2009        4       9       2009    14      647     522353  4817439 217     40
16:00:54        4/16/2013       4       16      2013    16      671     522730  4817440 216     40
0:01:15 4/19/2011       4       19      2011    0       667     522823  4817440 215     40
18:00:54        12/30/2009      12      30      2009    18      647     521832  4817437 218     40
16:00:50        1/26/2014       1       26      2014    16      914     520175  4817432 222     40
0:00:51 1/9/2013        1       9       2013    0       675     524082  4817445 126     40
18:00:56        3/21/2011       3       21      2011    18      661     521152  4817435 220     40
4:00:53 4/29/2010       4       29      2010    4       646     523337  4817442 214     40
18:00:44        2/2/2013        2       2       2013    18      665     520526  4817433 221     40
0:00:41 12/31/2013      12      31      2013    0       917     521396  4817436 219     40
18:01:41        12/28/2012      12      28      2012    18      657     520011  4817432 222     40
18:00:42        1/28/2013       1       28      2013    18      679     520674  4817434 221     40
22:00:48        3/14/2011       3       14      2011    22      654     521272  4817436 219     40
2:00:41 1/20/2011       1       20      2011    2       657     521183  4817436 220     40
0:00:48 2/28/2013       2       28      2013    0       677     520666  4817434 221     40
18:01:13        12/9/2010       12      9       2010    18      641     521355  4817436 219     40
4:00:53 4/23/2014       4       23      2014    4       908     521959  4817439 218     40
6:00:55 2/16/2010       2       16      2010    6       647     524645  4817448 97      40
4:01:11 1/11/2011       1       11      2011    4       641     521380  4817437 219     40
22:00:44        3/20/2010       3       20      2010    22      641     521199  4817437 220     40
0:00:54 1/20/2011       1       20      2011    0       655     521166  4817437 220     40
0:00:12 3/30/2011       3       30      2011    0       664     523841  4817445 213     40
18:01:09        3/16/2009       3       16      2009    18      639     521829  4817439 218     40
0:00:53 1/4/2014        1       4       2014    0       914     520021  4817433 222     40
14:00:42        12/10/2010      12      10      2010    14      650     521116  4817437 220     40
18:00:42        2/24/2009       2       24      2009    18      632     521379  4817437 219     40
16:00:14        1/21/2009       1       21      2009    16      634     521210  4817437 219     40
0:01:23 4/12/2010       4       12      2010    0       640     523934  4817446 213     40
2:00:53 4/19/2011       4       19      2011    2       667     522820  4817443 215     40
22:00:20        4/18/2008       4       18      2008    22      634     523912  4817446 213     40
22:00:44        3/9/2014        3       9       2014    22      679     520924  4817437 220     40
6:01:17 4/2/2012        4       2       2012    6       680     523554  4817445 214     40
6:00:41 2/15/2012       2       15      2012    6       658     520939  4817437 220     40
10:00:41        4/19/2011       4       19      2011    10      659     522475  4817442 216     40
20:00:53        2/28/2013       2       28      2013    20      679     520936  4817437 220     40
6:00:47 4/4/2013        4       4       2013    6       658     523462  4817445 214     40
22:00:14        4/8/2008        4       8       2008    22      633     520663  4817436 221     40
6:00:23 1/17/2012       1       17      2012    6       663     523830  4817447 213     40
18:00:49        11/18/2010      11      18      2010    18      655     524218  4817448 126     40
6:00:41 12/19/2011      12      19      2011    6       658     521941  4817440 218     40
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16:00:51        3/15/2009       3       15      2009    16      638     521356  4817439 219     40
0:00:53 3/22/2011       3       22      2011    0       661     521153  4817438 220     40
0:00:29 2/25/2009       2       25      2009    0       632     521376  4817439 219     40
2:00:54 1/4/2014        1       4       2014    2       914     520019  4817435 222     40
6:00:54 4/23/2014       4       23      2014    6       908     521957  4817441 218     40
20:00:47        4/16/2012       4       16      2012    20      665     521479  4817440 219     40
4:00:49 1/17/2012       1       17      2012    4       663     523824  4817447 213     40
16:00:55        2/8/2014        2       8       2014    16      671     520745  4817437 221     40
22:00:48        2/16/2014       2       16      2014    22      917     520652  4817437 221     40
12:00:26        2/4/2011        2       4       2011    12      647     520881  4817438 220     40
18:02:21        1/9/2012        1       9       2012    18      641     520669  4817437 221     40
14:00:26        2/1/2014        2       1       2014    14      907     520658  4817437 221     40
2:00:54 2/28/2014       2       28      2014    2       914     520849  4817438 220     40
16:00:53        2/16/2014       2       16      2014    16      916     520823  4817438 220     40
6:00:47 4/1/2010        4       1       2010    6       646     523827  4817448 213     40
22:00:23        3/21/2011       3       21      2011    22      661     521152  4817439 220     40
4:00:53 4/1/2010        4       1       2010    4       646     523822  4817448 213     40
16:01:13        4/24/2008       4       24      2008    16      633     522376  4817444 217     40
6:01:13 12/24/2013      12      24      2013    6       911     524419  4817451 97      40
16:00:26        1/23/2010       1       23      2010    16      640     521427  4817441 219     40
4:00:54 4/4/2013        4       4       2013    4       658     523464  4817447 214     40
2:00:56 4/1/2010        4       1       2010    2       646     523820  4817449 213     40
0:00:49 2/8/2014        2       8       2014    0       907     522283  4817444 217     40
2:00:54 12/29/2012      12      29      2012    2       674     521228  4817440 219     40
8:00:42 12/10/2013      12      10      2013    8       917     522088  4817443 217     40
2:01:01 2/16/2014       2       16      2014    2       907     523878  4817449 213     40
18:00:53        1/20/2011       1       20      2011    18      647     522217  4817444 217     40
2:00:53 3/6/2014        3       6       2014    2       917     523823  4817449 213     40
4:00:54 2/16/2014       2       16      2014    4       907     523877  4817450 213     40
6:00:42 3/27/2011       3       27      2011    6       661     523861  4817450 213     40
18:00:58        2/15/2013       2       15      2013    18      677     521234  4817441 219     40
6:00:48 2/16/2014       2       16      2014    6       907     523873  4817450 213     40
18:00:31        1/22/2010       1       22      2010    18      647     519939  4817437 223     5
20:00:54        2/9/2013        2       9       2013    20      677     520639  4817440 221     40
22:00:54        2/24/2009       2       24      2009    22      632     521376  4817442 219     40
8:00:54 1/26/2013       1       26      2013    8       680     521074  4817441 220     40
0:00:31 3/20/2008       3       20      2008    0       634     521323  4817442 219     40
4:00:54 1/14/2011       1       14      2011    4       641     521357  4817442 219     40
14:00:53        1/25/2011       1       25      2011    14      654     520542  4817440 221     40
0:00:53 3/23/2011       3       23      2011    0       661     521118  4817441 220     40
2:00:56 4/19/2011       4       19      2011    2       650     524073  4817451 126     40
14:00:45        1/26/2014       1       26      2014    14      914     520173  4817439 222     40
4:00:11 1/19/2009       1       19      2009    4       634     521113  4817442 220     40
6:00:57 3/26/2013       3       26      2013    6       677     520100  4817438 222     40
4:01:11 3/17/2014       3       17      2014    4       917     524184  4817452 126     40
2:00:39 12/31/2010      12      31      2010    2       647     522026  4817445 217     40
8:00:32 1/28/2014       1       28      2014    8       679     520662  4817440 221     40
6:00:54 3/22/2009       3       22      2009    6       634     521335  4817443 219     40
2:00:54 3/25/2008       3       25      2008    2       634     521309  4817443 219     40
4:00:33 1/20/2011       1       20      2011    4       655     521191  4817443 220     40
6:01:41 3/22/2009       3       22      2009    6       642     521776  4817445 218     40
2:00:48 1/28/2014       1       28      2014    2       679     520627  4817441 221     40
22:00:40        4/11/2010       4       11      2010    22      640     523935  4817452 213     40
20:00:24        3/5/2014        3       5       2014    20      917     523774  4817452 213     40
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20:00:34        4/19/2014       4       19      2014    20      914     522122  4817446 217     40
0:00:48 4/19/2008       4       19      2008    0       634     523909  4817452 213     40
6:00:42 4/3/2010        4       3       2010    6       640     524397  4817454 126     40
22:01:02        3/5/2014        3       5       2014    22      917     523819  4817452 213     40
2:00:53 1/20/2011       1       20      2011    2       655     521171  4817444 220     40
6:00:48 2/23/2013       2       23      2013    6       671     521312  4817444 219     40
14:00:51        1/18/2011       1       18      2011    14      657     521171  4817444 220     40
14:01:16        2/9/2013        2       9       2013    14      665     521059  4817444 220     40
18:00:42        1/25/2013       1       25      2013    18      680     521316  4817444 219     40
22:00:55        4/7/2014        4       7       2014    22      917     520207  4817441 222     40
2:00:42 3/30/2011       3       30      2011    2       664     523860  4817453 213     40
20:00:46        1/28/2014       1       28      2014    20      679     520652  4817443 221     40
6:00:53 3/22/2009       3       22      2009    6       643     521177  4817445 220     40
22:00:41        3/29/2011       3       29      2011    22      664     523909  4817454 213     40
6:00:41 3/25/2008       3       25      2008    6       634     521311  4817445 219     40
2:00:53 4/20/2012       4       20      2012    2       676     521894  4817447 218     40
12:00:25        4/10/2010       4       10      2010    12      801     521812  4817447 218     40
12:00:47        11/20/2010      11      20      2010    12      654     521190  4817445 220     40
4:01:03 4/14/2010       4       14      2010    4       644     523383  4817452 214     40
6:01:11 1/9/2013        1       9       2013    6       675     523917  4817454 213     40
0:00:42 2/1/2013        2       1       2013    0       665     520634  4817443 221     40
22:00:47        4/11/2012       4       11      2012    22      672     521898  4817448 218     40
22:00:56        3/11/2010       3       11      2010    22      640     521341  4817446 219     40
4:01:15 3/26/2013       3       26      2013    4       677     520104  4817442 222     40
19:47:56        12/18/2013      12      18      2013    19      657     521131  4817445 220     40
22:00:50        3/22/2011       3       22      2011    22      659     521163  4817445 220     40
16:00:53        2/1/2014        2       1       2014    16      671     520660  4817444 221     40
8:00:55 1/9/2013        1       9       2013    8       675     523926  4817455 213     40
0:00:41 1/1/2014        1       1       2014    0       916     521978  4817448 218     40
4:00:54 1/31/2012       1       31      2012    4       665     520625  4817444 221     40
12:00:49        2/1/2014        2       1       2014    12      907     520667  4817444 221     40
1:55:25 12/21/2013      12      21      2013    1       657     521071  4817445 220     40
0:00:53 1/29/2014       1       29      2014    0       679     520653  4817444 221     40
0:00:39 1/18/2010       1       18      2010    0       647     519965  4817442 223     5
6:01:24 1/28/2014       1       28      2014    6       679     520657  4817444 221     40
8:01:07 12/15/2013      12      15      2013    8       917     521377  4817446 219     40
4:00:54 12/21/2010      12      21      2010    4       647     521282  4817447 219     40
22:00:44        3/30/2011       3       30      2011    22      658     524145  4817456 126     40
0:00:47 3/15/2011       3       15      2011    0       654     521272  4817447 219     40
0:00:48 4/20/2012       4       20      2012    0       676     521900  4817449 218     40
0:00:54 4/19/2014       4       19      2014    0       916     521297  4817447 219     40
10:00:26        2/1/2014        2       1       2014    10      907     520665  4817445 221     40
2:00:41 12/20/2011      12      20      2011    2       658     521362  4817447 219     40
0:00:42 3/12/2010       3       12      2010    0       640     521343  4817447 219     40
4:01:23 3/25/2008       3       25      2008    4       634     521312  4817447 219     40
6:00:42 1/24/2010       1       24      2010    6       646     521329  4817447 219     40
18:00:49        4/8/2008        4       8       2008    18      633     520697  4817445 221     40
2:00:53 12/2/2010       12      2       2010    2       641     520031  4817443 222     40
0:00:48 2/25/2011       2       25      2011    0       653     521997  4817449 218     40
6:00:53 12/21/2010      12      21      2010    6       647     521279  4817447 219     40
22:00:53        1/28/2014       1       28      2014    22      679     520655  4817445 221     40
2:00:36 1/3/2013        1       3       2013    2       658     521978  4817449 218     40
14:00:53        1/23/2011       1       23      2011    14      654     521045  4817447 220     40
8:00:54 3/25/2012       3       25      2012    8       663     521815  4817449 218     40
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6:00:53 4/11/2013       4       11      2013    6       677     521936  4817450 218     40
2:00:48 4/21/2008       4       21      2008    2       634     524029  4817457 126     40
2:00:53 4/11/2013       4       11      2013    2       677     521940  4817450 218     40
18:00:39        3/13/2010       3       13      2010    18      646     521041  4817447 220     40
0:00:53 3/6/2014        3       6       2014    0       917     523818  4817456 213     40
4:00:42 2/13/2011       2       13      2011    4       641     521024  4817447 220     40
22:02:22        12/8/2011       12      8       2011    22      655     521281  4817448 219     40
18:01:24        1/25/2010       1       25      2010    18      640     520691  4817446 221     40
16:00:55        1/2/2010        1       2       2010    16      640     521191  4817448 220     40
2:00:49 3/25/2013       3       25      2013    2       657     520125  4817444 222     40
2:00:54 2/13/2014       2       13      2014    2       916     520991  4817447 220     40
6:00:53 1/4/2011        1       4       2011    6       657     520585  4817446 221     40
22:00:53        4/13/2013       4       13      2013    22      677     521939  4817450 218     40
2:00:56 1/18/2011       1       18      2011    2       641     521119  4817448 220     40
22:00:42        3/20/2010       3       20      2010    22      655     521020  4817447 220     40
18:00:54        1/20/2011       1       20      2011    18      647     522000  4817451 218     40
8:00:55 1/24/2010       1       24      2010    8       646     521331  4817449 219     40
0:00:20 3/23/2011       3       23      2011    0       659     521165  4817448 220     40
16:00:42        3/7/2012        3       7       2012    16      665     521454  4817449 219     40
6:01:10 1/31/2012       1       31      2012    6       665     520622  4817447 221     40
4:01:07 4/21/2008       4       21      2008    4       636     523927  4817458 213     40
2:00:44 1/24/2010       1       24      2010    2       646     521325  4817449 219     40
20:00:53        2/19/2014       2       19      2014    20      679     520651  4817447 221     40
18:00:54        12/18/2009      12      18      2009    18      646     523778  4817457 213     40
16:00:47        2/9/2013        2       9       2013    16      665     521060  4817448 220     40
6:00:30 1/14/2011       1       14      2011    6       641     521356  4817449 219     40
6:01:00 3/18/2013       3       18      2013    6       679     523854  4817458 213     40
2:00:54 1/6/2010        1       6       2010    2       644     522282  4817452 217     40
0:00:53 2/17/2014       2       17      2014    0       917     520643  4817447 221     40
0:00:55 3/21/2010       3       21      2010    0       801     521044  4817448 220     40
8:00:53 12/2/2010       12      2       2010    8       646     521162  4817449 220     40
12:01:11        12/12/2010      12      12      2010    12      638     520929  4817448 220     40
4:00:48 1/2/2014        1       2       2014    4       917     520934  4817448 220     40
20:00:48        4/13/2013       4       13      2013    20      677     521918  4817451 218     40
10:01:17        12/26/2011      12      26      2011    10      641     521143  4817449 220     40
22:00:47        12/22/2013      12      22      2013    22      917     521180  4817449 220     40
22:00:18        3/28/2014       3       28      2014    22      908     524263  4817459 126     40
6:02:56 3/22/2010       3       22      2010    6       651     521946  4817452 218     40
6:00:42 2/26/2012       2       26      2012    6       658     520774  4817448 221     40
0:00:37 1/16/2014       1       16      2014    0       671     520711  4817448 221     40
4:00:59 4/13/2012       4       13      2012    4       675     524259  4817460 126     40
0:00:23 2/20/2009       2       20      2009    0       637     524711  4817461 97      40
2:01:23 3/14/2010       3       14      2010    2       647     524160  4817459 126     40
18:00:54        1/18/2011       1       18      2011    18      650     521331  4817450 219     40
22:00:32        2/7/2014        2       7       2014    22      907     522262  4817453 217     40
4:00:54 1/24/2010       1       24      2010    4       646     521324  4817450 219     40
16:00:56        12/31/2013      12      31      2013    16      917     521076  4817449 220     40
4:01:17 1/9/2011        1       9       2011    4       638     521082  4817450 220     40
4:00:47 1/28/2014       1       28      2014    4       679     520653  4817448 221     40
2:00:53 1/25/2011       1       25      2011    2       647     521213  4817450 219     40
8:00:41 1/31/2012       1       31      2012    8       665     520623  4817448 221     40
14:01:11        4/16/2013       4       16      2013    14      671     522601  4817455 216     40
18:01:18        2/18/2011       2       18      2011    18      638     520736  4817449 221     40
13:27:47        1/19/2014       1       19      2014    13      657     520640  4817448 221     40
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4:00:53 1/3/2013        1       3       2013    4       658     521976  4817453 218     40
12:00:48        12/12/2010      12      12      2010    12      653     521015  4817450 220     40
0:00:24 12/28/2010      12      28      2010    0       650     523272  4817457 214     40
12:00:50        12/28/2010      12      28      2010    12      647     521286  4817451 219     40
0:01:02 3/12/2010       3       12      2010    0       647     524471  4817461 97      40
2:00:40 3/17/2014       3       17      2014    2       908     524386  4817461 126     40
16:00:51        1/20/2011       1       20      2011    16      655     521321  4817451 219     40
16:00:54        2/12/2014       2       12      2014    16      909     520780  4817449 221     40
8:00:42 1/4/2011        1       4       2011    8       657     520592  4817449 221     40
20:00:53        1/31/2013 1 31 2013 20 665 520630 4817449 221 40
8:00:55 12/19/2008 12 19 2008 8 632 521367 4817451 219 40
0:00:56 3/7/2014 3 7 2014 0 916 521376 4817451 219 40
8:00:53 4/7/2013 4 7 2013 8 677 523872 4817460 213 40
8:00:13 2/23/2011 2 23 2011 8 654 521275 4817451 219 40
4:00:56 2/25/2010 2 25 2010 4 638 524340 4817462 126 40
0:01:11 3/21/2010 3 21 2010 0 655 521029 4817450 220 40
18:00:47 1/23/2010 1 23 2010 18 638 521357 4817451 219 40
4:00:53 4/11/2013 4 11 2013 4 677 521937 4817453 218 40
2:00:53 3/12/2010 3 12 2010 2 647 524465 4817462 97 40
14:00:54 2/14/2013 2 14 2013 14 677 520925 4817450 220 40
2:00:57 3/31/2014 3 31 2014 2 908 522053 4817454 217 40
6:00:53 3/22/2010 3 22 2010 6 644 522032 4817454 217 40
16:00:53 2/8/2014 2 8 2014 16 917 520621 4817450 221 40
22:00:55 3/20/2010 3 20 2010 22 638 521167 4817451 220 40
2:00:53 3/22/2011 3 22 2011 2 661 521153 4817451 220 40
2:01:19 2/15/2013 2 15 2013 2 677 521057 4817451 220 40
22:00:23 3/24/2009 3 24 2009 22 643 520786 4817450 221 40
0:00:42 2/28/2014 2 28 2014 0 914 520868 4817451 220 40
6:00:44 3/31/2011 3 31 2011 6 658 524148 4817462 126 40
22:00:53 3/7/2009 3 7 2009 22 633 520603 4817450 221 40
4:00:42 3/27/2011 3 27 2011 4 667 523744 4817460 213 40
0:00:55 1/11/2011 1 11 2011 0 641 521427 4817452 219 40
8:00:41 4/8/2011 4 8 2011 8 801 523750 4817460 213 40
6:00:56 2/13/2011 2 13 2011 6 641 521027 4817451 220 40
4:00:31 4/20/2012 4 20 2012 4 676 521898 4817454 218 40
16:00:48 2/8/2014 2 8 2014 16 916 520578 4817450 221 40
14:00:54 12/31/2009 12 31 2009 14 639 521473 4817453 219 40
12:00:53 2/5/2014 2 5 2014 12 671 521259 4817452 219 40
2:01:40 2/8/2014 2 8 2014 2 916 522356 4817456 217 40
18:01:11 1/7/2013 1 7 2013 18 680 521118 4817452 220 40
20:00:43 2/14/2014 2 14 2014 20 909 520591 4817450 221 40
0:00:48 3/21/2010 3 21 2010 0 638 521167 4817452 220 40
22:00:47 3/20/2010 3 20 2010 22 801 521043 4817452 220 40
18:00:47 3/26/2012 3 26 2012 18 675 521535 4817453 219 40
2:00:44 3/27/2011 3 27 2011 2 659 523851 4817461 213 40
12:00:52 12/13/2013 12 13 2013 12 917 520333 4817450 222 40
4:00:48 4/15/2008 4 15 2008 4 631 523868 4817461 213 40
16:01:24 3/21/2010 3 21 2010 16 638 521558 4817454 219 40
2:00:54 3/9/2013 3 9 2013 2 657 521022 4817452 220 40
16:00:42 2/21/2012 2 21 2012 16 658 521067 4817452 220 40
6:00:48 12/19/2008 12 19 2008 6 632 521363 4817453 219 40
10:00:44 5/3/2008 5 3 2008 10 634 521039 4817452 220 40
20:00:49 2/7/2014 2 7 2014 20 907 522266 4817456 217 40
0:00:23 12/2/2010 12 2 2010 0 641 520043 4817449 222 40
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14:00:55 12/7/2008 12 7 2008 14 633 521053 4817452 220 40
22:00:55 12/11/2011 12 11 2011 22 667 524718 4817465 97 40
4:00:56 1/20/2011 1 20 2011 4 657 521197 4817453 220 40
14:01:23 2/18/2014 2 18 2014 14 914 521282 4817453 219 40
2:00:47 1/24/2011 1 24 2011 2 638 524549 4817464 97 40
8:00:48 12/15/2010 12 15 2010 8 647 521152 4817453 220 40
0:00:56 1/11/2013 1 11 2013 0 665 520726 4817451 221 40
18:00:56 12/29/2012 12 29 2012 18 674 520851 4817452 220 40
16:00:43 3/26/2011 3 26 2011 16 801 521195 4817453 220 40
4:00:49 3/22/2010 3 22 2010 4 651 521939 4817455 218 40
12:00:47 4/2/2012 4 2 2012 12 658 521853 4817455 218 40
8:00:56 3/15/2012 3 15 2012 8 663 523913 4817463 213 40
8:00:41 1/3/2013 1 3 2013 8 658 521982 4817456 218 40
6:00:23 2/28/2014 2 28 2014 6 914 521068 4817453 220 40
22:00:55 3/7/2010 3 7 2010 22 643 524208 4817464 126 40
20:00:55 12/22/2013 12 22 2013 20 917 521176 4817454 220 40
6:00:54 12/24/2013 12 24 2013 6 909 522163 4817457 217 40
22:00:32 4/25/2011 4 25 2011 22 654 524183 4817464 126 40
20:00:27 2/19/2014 2 19 2014 20 917 520956 4817453 220 40
6:01:17 12/7/2011 12 7 2011 6 655 521213 4817454 219 40
18:00:54 2/25/2009 2 25 2009 18 634 520898 4817453 220 40
16:00:48 12/7/2008 12 7 2008 16 633 521054 4817454 220 40
0:01:15 3/9/2014 3 9 2014 0 916 521322 4817455 219 40
8:00:33 12/2/2010 12 2 2010 8 641 520182 4817451 222 40
22:00:53 1/10/2013 1 10 2013 22 665 520721 4817453 221 40
18:00:56 1/28/2011 1 28 2011 18 641 520526 4817452 221 40
18:00:47 3/25/2011 3 25 2011 18 667 521176 4817454 220 40
20:00:42 2/28/2014 2 28 2014 20 916 521299 4817455 219 40
0:01:40 3/21/2014 3 21 2014 0 909 521283 4817455 219 40
2:00:53 3/21/2014 3 21 2014 2 909 521289 4817455 219 40
4:00:56 1/24/2011 1 24 2011 4 638 524545 4817466 97 40
22:01:08 4/5/2014 4 5 2014 22 907 521940 4817457 218 40
6:00:54 4/21/2008 4 21 2008 6 636 523914 4817464 213 40
2:00:56 4/10/2009 4 10 2009 2 644 523760 4817464 213 40
2:00:43 1/24/2011 1 24 2011 2 639 524540 4817466 97 40
18:00:54 1/28/2011 1 28 2011 18 655 520527 4817453 221 40
22:00:47 2/15/2014 2 15 2014 22 909 520634 4817453 221 40
18:00:54 1/22/2010 1 22 2010 18 644 524447 4817466 97 40
10:00:55 2/24/2013 2 24 2013 10 657 521144 4817455 220 40
18:00:54 1/17/2014 1 17 2014 18 658 520027 4817452 222 40
16:00:55 12/26/2009 12 26 2009 16 640 521136 4817455 220 40
2:00:54 4/5/2014 4 5 2014 2 909 523479 4817463 214 40
6:00:36 3/27/2011 3 27 2011 6 662 523739 4817464 213 40
18:00:42 3/15/2013 3 15 2013 18 658 522172 4817459 217 40
18:00:42 4/1/2012 4 1 2012 18 680 524460 4817466 97 40
18:00:30 2/5/2011 2 5 2011 18 650 520612 4817454 221 40
22:00:21 4/10/2013 4 10 2013 22 658 521974 4817458 218 40
0:00:55 11/25/2010 11 25 2010 0 640 524237 4817466 126 40
14:00:23 1/19/2011 1 19 2011 14 641 520985 4817455 220 40
18:00:31 4/14/2009 4 14 2009 18 634 520365 4817453 222 40
4:00:12 3/27/2011 3 27 2011 4 662 523722 4817464 213 40
2:01:17 5/8/2011 5 8 2011 2 654 523781 4817465 213 40
2:00:47 1/11/2013 1 11 2013 2 665 520722 4817455 221 40
2:00:50 12/26/2012 12 26 2012 2 657 520005 4817452 223 5
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4:00:53 3/5/2010 3 5 2010 4 647 524223 4817467 126 40
2:00:54 3/31/2012 3 31 2012 2 666 523354 4817464 214 40
12:00:54 12/2/2010 12 2 2010 12 646 520200 4817454 222 40
4:00:53 2/15/2013 2 15 2013 4 677 521052 4817456 220 40
22:00:42 1/18/2011 1 18 2011 22 650 521331 4817457 219 40
6:00:43 2/5/2011 2 5 2011 6 647 520967 4817456 220 40
18:00:54 1/10/2013 1 10 2013 18 658 521379 4817457 219 40
18:00:41 12/13/2013 12 13 2013 18 658 520310 4817454 222 40
14:01:06 2/28/2011 2 28 2011 14 639 521069 4817457 220 40
4:00:56 2/5/2011 2 5 2011 4 647 520968 4817456 220 40
8:01:00 2/4/2011 2 4 2011 8 647 521144 4817457 220 40
0:00:25 1/28/2014 1 28 2014 0 679 520643 4817455 221 40
16:00:53 12/27/2010 12 27 2010 16 647 521373 4817458 219 40
18:00:41 3/20/2011 3 20 2011 18 659 521165 4817457 220 40
8:00:55 2/12/2011 2 12 2011 8 654 521221 4817458 219 40
2:00:55 2/19/2011 2 19 2011 2 657 521024 4817457 220 40
22:00:55 2/28/2014 2 28 2014 22 916 521298 4817458 219 40
22:00:41 3/20/2011 3 20 2011 22 659 521154 4817458 220 40
18:00:54 12/29/2013 12 29 2013 18 658 520339 4817455 222 40
6:00:37 1/15/2011 1 15 2011 6 646 521174 4817458 220 40
16:00:48 1/27/2014 1 27 2014 16 671 521180 4817458 220 40
18:00:33 12/5/2008 12 5 2008 18 633 521112 4817458 220 40
18:00:43 2/21/2012 2 21 2012 18 658 521005 4817457 220 40
0:00:54 4/30/2010 4 30 2010 0 646 521983 4817460 218 40
22:00:53 1/23/2010 1 23 2010 22 638 521356 4817458 219 40
18:00:53 4/2/2010 4 2 2010 18 646 523712 4817466 213 40
16:00:49 2/8/2011 2 8 2011 16 647 520794 4817457 221 40
18:00:54 2/16/2009 2 16 2009 18 633 520637 4817456 221 40
0:00:49 4/6/2014 4 6 2014 0 907 521937 4817461 218 40
22:00:39 2/7/2014 2 7 2014 22 916 522250 4817462 217 40
0:00:41 3/21/2011 3 21 2011 0 659 521156 4817458 220 40
14:00:36 2/1/2014 2 1 2014 14 671 520659 4817457 221 40
4:00:41 2/1/2013 2 1 2013 4 665 520637 4817457 221 40
16:00:25 12/5/2008 12 5 2008 16 633 521058 4817458 220 40
4:00:47 4/30/2008 4 30 2008 4 636 521960 4817461 218 40
18:00:54 3/13/2010 3 13 2010 18 644 521555 4817460 219 40
2:01:11 2/20/2014 2 20 2014 2 916 520979 4817458 220 40
12:00:48 2/9/2013 2 9 2013 12 665 521053 4817458 220 40
14:00:27 1/23/2010 1 23 2010 14 640 521576 4817460 219 40
18:00:54 3/19/2011 3 19 2011 18 801 520978 4817458 220 40
8:00:48 12/28/2010 12 28 2010 8 801 520044 4817455 222 40
6:00:41 1/3/2013 1 3 2013 6 658 521982 4817461 218 40
16:01:11 2/4/2011 2 4 2011 16 646 520654 4817457 221 40
22:00:42 4/19/2011 4 19 2011 22 665 522794 4817464 216 40
12:01:20 1/3/2014 1 3 2014 12 679 521056 4817459 220 40
4:00:43 12/20/2011 12 20 2011 4 658 521353 4817460 219 40
4:00:56 1/24/2011 1 24 2011 4 639 524538 4817471 97 40
6:00:54 12/29/2011 12 29 2011 6 650 522245 4817463 217 40
6:00:18 2/8/2014 2 8 2014 6 916 522290 4817463 217 40
16:00:36 12/14/2010 12 14 2010 16 647 521232 4817460 219 40
0:00:50 4/11/2013 4 11 2013 0 658 521979 4817462 218 40
20:01:20 2/7/2014 2 7 2014 20 916 522249 4817463 217 40
0:00:39 3/1/2014 3 1 2014 0 916 521299 4817460 219 40
2:00:23 4/19/2008 4 19 2008 2 634 523903 4817469 213 40
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16:00:27 2/22/2013 2 22 2013 16 658 521356 4817461 219 40
6:00:49 12/28/2010 12 28 2010 6 801 520044 4817457 222 40
6:00:56 3/27/2011 3 27 2011 6 667 523743 4817469 213 40
16:00:54 1/8/2011 1 8 2011 16 657 520854 4817459 220 40
0:00:53 3/31/2010 3 31 2010 0 638 522267 4817464 217 40
22:00:28 3/30/2010 3 30 2010 22 638 522259 4817464 217 40
22:00:50 3/20/2011 3 20 2011 22 655 520975 4817460 220 40
0:00:53 1/21/2011 1 21 2011 0 647 522005 4817463 218 40
0:00:47 4/6/2014 4 6 2014 0 913 522364 4817464 217 40
6:00:15 2/23/2013 2 23 2013 6 658 521324 4817461 219 40
12:00:53 2/14/2013 2 14 2013 12 677 520937 4817460 220 40
22:00:53 3/27/2011 3 27 2011 22 655 521269 4817461 219 40
22:00:54 4/19/2014 4 19 2014 22 907 523413 4817469 214 40
2:00:54 4/12/2010 4 12 2010 2 640 523867 4817470 213 40
18:00:46 3/20/2011 3 20 2011 18 655 520976 4817461 220 40
2:00:55 12/15/2010 12 15 2010 2 647 521236 4817461 219 40
18:00:48 2/21/2009 2 21 2009 18 633 520629 4817460 221 40
18:00:41 3/11/2012 3 11 2012 18 658 521313 4817462 219 40
22:00:54 3/23/2011 3 23 2011 22 661 521062 4817461 220 40
18:00:56 2/25/2011 2 25 2011 18 657 521133 4817461 220 40
22:01:18 1/22/2010 1 22 2010 22 644 524453 4817473 97 40
6:00:54 2/7/2011 2 7 2011 6 646 520981 4817461 220 40
0:00:42 3/28/2011 3 28 2011 0 655 521266 4817462 219 40
4:00:54 2/8/2014 2 8 2014 4 916 522282 4817465 217 40
14:00:21 3/3/2010 3 3 2010 14 641 520976 4817461 220 40
18:00:50 3/6/2010 3 6 2010 18 641 520804 4817461 221 40
18:01:23 2/14/2014 2 14 2014 18 917 520748 4817461 221 40
4:00:47 4/1/2010 4 1 2010 4 746 524704 4817474 97 40
0:00:48 3/27/2012 3 27 2012 0 678 521900 4817465 218 40
14:00:55 2/7/2014 2 7 2014 14 909 521976 4817465 218 40
2:00:54 2/1/2013 2 1 2013 2 665 520633 4817461 221 40
16:00:57 3/16/2009 3 16 2009 16 643 521526 4817464 219 40
4:00:56 1/13/2011 1 13 2011 4 647 524819 4817475 97 40
18:00:53 3/21/2010 3 21 2010 18 644 521751 4817464 218 40
22:00:54 1/21/2010 1 21 2010 22 643 524768 4817475 97 40
8:00:34 1/29/2014 1 29 2014 8 679 520632 4817461 221 40
8:00:50 2/8/2014 2 8 2014 8 916 522285 4817466 217 40
20:00:50 4/26/2014 4 26 2014 20 917 522734 4817468 216 40
22:00:44 1/29/2013 1 29 2013 22 677 520186 4817460 222 40
20:00:47 2/15/2014 2 15 2014 20 909 520643 4817461 221 40
2:01:15 4/30/2008 4 30 2008 2 636 521957 4817465 218 40
0:00:47 1/11/2013 1 11 2013 0 680 521388 4817463 219 40
8:00:55 4/6/2010 4 6 2010 8 647 522274 4817466 217 40
22:00:41 3/22/2011 3 22 2011 22 661 521081 4817462 220 40
6:00:53 4/14/2010 4 14 2010 6 644 523367 4817470 214 40
0:00:57 12/23/2013 12 23 2013 0 917 521181 4817463 220 40
0:00:42 1/3/2013 1 3 2013 0 658 521973 4817466 218 40
8:01:06 2/9/2014 2 9 2014 8 909 521159 4817463 220 40
2:00:31 1/29/2014 1 29 2014 2 679 520606 4817462 221 40
14:01:17 4/9/2009 4 9 2009 14 634 522608 4817468 216 40
4:00:44 3/31/2011 3 31 2011 4 662 523088 4817470 215 40
2:00:29 12/24/2013 12 24 2013 2 907 521312 4817464 219 40
2:00:35 3/28/2014 3 28 2014 2 907 524271 4817474 126 40
6:00:42 1/29/2014 1 29 2014 6 679 520625 4817462 221 40
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16:00:30 2/13/2013 2 13 2013 16 665 520711 4817462 221 40
0:00:21 1/24/2011 1 24 2011 0 641 521181 4817464 220 40
0:00:41 4/19/2011 4 19 2011 0 650 524312 4817474 126 40
18:00:20 1/1/2014 1 1 2014 18 917 521001 4817463 220 40
22:01:07 4/20/2012 4 20 2012 22 658 524425 4817475 97 40
8:00:53 4/13/2010 4 13 2010 8 653 521967 4817466 218 40
0:00:23 3/21/2011 3 21 2011 0 655 520970 4817463 220 40
10:01:23 2/8/2012 2 8 2012 10 641 521159 4817464 220 40
10:00:50 11/25/2011 11 25 2011 10 662 520747 4817463 221 40
0:00:55 1/3/2011 1 3 2011 0 657 520578 4817462 221 40
18:00:52 1/1/2014 1 1 2014 18 658 520355 4817462 222 40
22:00:44 5/2/2012 5 2 2012 22 676 524335 4817475 126 40
22:00:49 4/1/2014 4 1 2014 22 913 522019 4817467 217 40
2:00:47 1/3/2011 1 3 2011 2 657 520578 4817462 221 40
14:00:54 12/14/2010 12 14 2010 14 647 521230 4817464 219 40
0:00:36 3/24/2011 3 24 2011 0 661 521061 4817464 220 40
10:00:32 12/14/2013 12 14 2013 10 914 520791 4817463 221 40
2:01:18 3/26/2011 3 26 2011 2 654 520980 4817464 220 40
18:00:53 12/1/2010 12 1 2010 18 641 520346 4817462 222 40
16:00:49 2/21/2009 2 21 2009 16 633 520628 4817463 221 40
8:00:49 2/23/2013 2 23 2013 8 658 521320 4817465 219 40
16:00:36 3/3/2013 3 3 2013 16 677 521156 4817465 220 40
4:00:53 4/12/2010 4 12 2010 4 640 523866 4817474 213 40
20:00:42 2/8/2014 2 8 2014 20 909 520564 4817463 221 40
22:00:55 4/18/2011 4 18 2011 22 667 522817 4817470 215 40
6:00:48 4/12/2010 4 12 2010 6 640 523869 4817474 213 40
20:00:56 4/5/2012 4 5 2012 20 657 520130 4817462 222 40
0:00:26 3/3/2010 3 3 2010 0 646 521307 4817465 219 40
0:00:54 4/2/2014 4 2 2014 0 913 522003 4817468 218 40
4:00:43 4/10/2009 4 10 2009 4 644 523759 4817474 213 40
14:00:44 12/28/2013 12 28 2013 14 914 520215 4817462 222 40
0:00:49 12/24/2013 12 24 2013 0 907 521975 4817468 218 40
14:00:55 1/3/2014 1 3 2014 14 917 521231 4817465 219 40
18:01:32 4/18/2011 4 18 2011 18 667 522768 4817470 216 40
18:00:55 2/6/2014 2 6 2014 18 679 520549 4817463 221 40
18:00:56 2/15/2009 2 15 2009 18 633 520631 4817464 221 40
14:00:41 2/10/2013 2 10 2013 14 665 521514 4817466 219 40
22:00:47 1/9/2013 1 9 2013 22 675 523735 4817474 213 40
18:00:50 2/5/2012 2 5 2012 18 658 520549 4817464 221 40
0:00:12 3/8/2009 3 8 2009 0 633 520586 4817464 221 40
18:00:42 2/15/2009 2 15 2009 18 633 520634 4817464 221 40
6:00:54 4/1/2010 4 1 2010 6 746 524706 4817478 97 40
12:01:55 4/26/2010 4 26 2010 12 643 521572 4817467 219 40
0:00:49 4/9/2008 4 9 2008 0 633 520657 4817464 221 40
6:00:50 2/13/2013 2 13 2013 6 665 521298 4817466 219 40
20:00:54 3/5/2014 3 5 2014 20 908 524384 4817477 126 40
22:00:53 3/20/2010 3 20 2010 22 639 520948 4817465 220 40
12:01:01 11/25/2011 11 25 2011 12 662 520226 4817463 222 40
8:00:55 1/3/2011 1 3 2011 8 657 520588 4817464 221 40
22:42:11 4/11/2013 4 11 2013 22 657 520116 4817463 222 40
20:00:53 1/10/2013 1 10 2013 20 665 520718 4817465 221 40
2:00:24 3/28/2014 3 28 2014 2 918 524456 4817477 97 40
4:00:44 1/29/2014 1 29 2014 4 679 520608 4817464 221 40
4:01:40 1/27/2014 1 27 2014 4 671 520733 4817465 221 40
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20:00:41 1/29/2013 1 29 2013 20 677 520189 4817463 222 40
18:00:51 3/7/2009 3 7 2009 18 633 520573 4817464 221 40
4:00:41 2/13/2013 2 13 2013 4 665 521298 4817467 219 40
6:00:35 1/9/2011 1 9 2011 6 641 521053 4817466 220 40
18:00:54 2/17/2011 2 17 2011 18 638 521276 4817467 219 40
10:02:07 2/3/2012 2 3 2012 10 641 521236 4817467 219 40
20:00:55 1/9/2013 1 9 2013 20 675 523728 4817475 213 40
22:00:50 4/22/2009 4 22 2009 22 634 521998 4817469 218 40
6:00:29 3/28/2014 3 28 2014 6 907 524269 4817477 126 40
8:00:48 2/23/2013 2 23 2013 8 671 521302 4817467 219 40
10:00:48 1/5/2010 1 5 2010 10 638 521975 4817469 218 40
4:00:42 12/19/2011 12 19 2011 4 658 521950 4817469 218 40
12:00:53 12/28/2010 12 28 2010 12 801 521138 4817467 220 40
0:00:49 3/14/2013 3 14 2013 0 663 521336 4817467 219 40
16:00:21 12/28/2013 12 28 2013 16 914 520269 4817464 222 40
18:00:53 3/25/2008 3 25 2008 18 631 522647 4817472 216 40
6:00:23 3/28/2014 3 28 2014 6 918 524454 4817478 97 40
0:00:13 1/24/2010 1 24 2010 0 638 521301 4817467 219 40
10:00:17 1/19/2011 1 19 2011 10 641 521324 4817467 219 40
10:00:54 12/14/2013 12 14 2013 10 658 520717 4817466 221 40
4:00:54 1/3/2011 1 3 2011 4 657 520581 4817465 221 40
16:00:55 1/16/2011 1 16 2011 16 654 520977 4817466 220 40
18:00:56 2/24/2010 2 24 2010 18 647 523878 4817476 213 40
4:00:38 1/27/2012 1 27 2012 4 658 520749 4817466 221 40
12:00:24 1/24/2011 1 24 2011 12 650 524272 4817478 126 40
6:00:55 4/29/2010 4 29 2010 6 646 523481 4817475 214 40
0:00:39 1/6/2010 1 6 2010 0 644 522287 4817471 217 40
2:00:42 1/12/2013 1 12 2013 2 663 523416 4817475 214 40
10:00:57 1/3/2014 1 3 2014 10 679 521047 4817467 220 40
16:01:53 2/7/2011 2 7 2011 16 647 520559 4817466 221 40
18:00:49 2/1/2013 2 1 2013 18 677 520641 4817466 221 40
14:00:32 12/14/2013 12 14 2013 14 914 520785 4817467 221 40
12:00:49 12/14/2013 12 14 2013 12 914 520782 4817467 221 40
6:00:44 4/10/2009 4 10 2009 6 644 523763 4817477 213 40
6:00:53 1/3/2011 1 3 2011 6 657 520582 4817466 221 40
2:00:55 4/6/2014 4 6 2014 2 913 522281 4817472 217 40
14:00:42 12/28/2010 12 28 2010 14 801 521144 4817468 220 40
22:00:53 3/2/2010 3 2 2010 22 646 521303 4817469 219 40
8:00:50 3/1/2012 3 1 2012 8 663 523876 4817477 213 40
22:00:51 2/16/2009 2 16 2009 22 633 520634 4817467 221 40
4:00:43 3/22/2011 3 22 2011 4 661 521142 4817468 220 40
2:00:21 1/27/2014 1 27 2014 2 671 520736 4817467 221 40
18:00:41 2/25/2011 2 25 2011 18 657 520572 4817467 221 40
18:00:54 2/28/2011 2 28 2011 18 642 521745 4817470 218 40
22:00:49 4/4/2011 4 4 2011 22 668 524217 4817479 126 40
16:00:50 3/22/2010 3 22 2010 16 638 521975 4817471 218 40
0:00:56 3/22/2010 3 22 2010 0 641 522263 4817472 217 40
2:00:56 1/6/2010 1 6 2010 2 633 521164 4817469 220 40
12:00:54 1/24/2011 1 24 2011 12 639 524345 4817480 126 40
22:00:16 4/18/2008 4 18 2008 22 636 524744 4817481 97 40
10:00:44 1/25/2012 1 25 2012 10 658 521028 4817468 220 40
22:00:53 1/20/2011 1 20 2011 22 647 522009 4817472 217 40
4:00:58 4/2/2010 4 2 2010 4 655 523365 4817476 214 40
16:00:48 2/4/2014 2 4 2014 16 917 521414 4817470 219 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

0:00:48 2/15/2013 2 15 2013 0 677 520960 4817469 220 40
18:01:18 3/11/2009 3 11 2009 18 639 520625 4817468 221 40
18:01:17 3/2/2013 3 2 2013 18 679 520842 4817469 220 40
16:00:54 12/31/2009 12 31 2009 16 638 522282 4817473 217 40
16:00:23 1/9/2011 1 9 2011 16 650 520595 4817468 221 40
6:00:44 1/2/2009 1 2 2009 6 634 524075 4817480 126 40
18:00:55 2/24/2013 2 24 2013 18 671 520599 4817468 221 40
12:00:25 2/1/2014 2 1 2014 12 671 520669 4817469 221 40
4:00:48 3/28/2014 3 28 2014 4 907 524269 4817481 126 40
22:00:55 3/20/2013 3 20 2013 22 679 520967 4817470 220 40
18:01:00 3/5/2014 3 5 2014 18 679 520750 4817469 221 40
0:00:56 2/16/2014 2 16 2014 0 909 520612 4817469 221 40
18:00:43 4/21/2008 4 21 2008 18 631 523408 4817478 214 40
0:00:23 3/26/2011 3 26 2011 0 654 520982 4817470 220 40
20:00:25 1/26/2012 1 26 2012 20 658 520706 4817469 221 40
2:00:09 4/15/2008 4 15 2008 2 631 523907 4817480 213 40
10:00:33 12/27/2010 12 27 2010 10 647 521164 4817471 220 40
2:00:47 4/1/2010 4 1 2010 2 746 524701 4817483 97 40
22:01:18 3/19/2011 3 19 2011 22 801 520980 4817471 220 40
4:00:50 3/28/2014 3 28 2014 4 918 524454 4817482 97 40
22:00:54 3/2/2014 3 2 2014 22 679 520634 4817470 221 40
22:00:49 2/4/2011 2 4 2011 22 657 521185 4817471 220 40
16:00:54 2/16/2011 2 16 2011 16 641 521606 4817473 219 40
4:00:16 1/6/2010 1 6 2010 4 633 521171 4817471 220 40
6:00:50 3/31/2011 3 31 2011 6 662 523099 4817478 215 40
8:00:54 2/12/2011 2 12 2011 8 650 521222 4817472 219 40
2:00:56 12/20/2010 12 20 2010 2 657 521550 4817473 219 40
18:02:04 4/6/2008 4 6 2008 18 633 521533 4817473 219 40
18:00:25 3/28/2011 3 28 2011 18 801 521182 4817472 220 40
18:00:47 12/26/2010 12 26 2010 18 647 521122 4817472 220 40
20:00:53 4/7/2013 4 7 2013 20 671 522024 4817475 217 40
18:00:50 12/18/2013 12 18 2013 18 917 521248 4817473 219 40
14:00:47 1/5/2010 1 5 2010 14 638 521981 4817475 218 40
12:00:54 3/2/2010 3 2 2010 12 641 521381 4817473 219 40
0:00:57 3/27/2014 3 27 2014 0 679 521232 4817473 219 40
2:00:54 4/23/2014 4 23 2014 2 908 521954 4817475 218 40
6:00:55 3/17/2014 3 17 2014 6 908 524426 4817484 97 40
18:00:47 2/13/2013 2 13 2013 18 665 520718 4817472 221 40
4:00:56 2/28/2014 2 28 2014 4 914 520991 4817473 220 40
2:00:35 4/20/2014 4 20 2014 2 907 523463 4817481 214 40
18:00:54 2/1/2011 2 1 2011 18 655 520918 4817472 220 40
8:00:56 3/15/2012 3 15 2012 8 666 523873 4817482 213 40
6:00:56 2/6/2014 2 6 2014 6 671 521316 4817474 219 40
16:00:48 2/6/2014 2 6 2014 16 679 520583 4817472 221 40
6:00:47 12/20/2010 12 20 2010 6 657 521551 4817475 219 40
16:00:48 1/30/2012 1 30 2012 16 663 520981 4817473 220 40
8:00:53 2/5/2011 2 5 2011 8 646 521052 4817473 220 40
16:00:26 2/18/2011 2 18 2011 16 650 521371 4817474 219 40
0:00:48 4/29/2009 4 29 2009 0 646 521977 4817476 218 40
0:00:44 4/19/2008 4 19 2008 0 636 524746 4817486 97 40
12:00:22 1/25/2012 1 25 2012 12 658 521168 4817474 220 40
18:00:53 3/18/2010 3 18 2010 18 657 522045 4817477 217 40
22:00:55 2/28/2011 2 28 2011 22 642 521977 4817476 218 40
18:00:42 3/2/2010 3 2 2010 18 646 521302 4817474 219 40
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18:00:56 3/18/2010 3 18 2010 18 656 522049 4817477 217 40
18:00:44 1/10/2011 1 10 2011 18 641 521433 4817475 219 40
12:00:47 12/4/2012 12 4 2012 12 670 524740 4817486 97 40
18:00:48 2/4/2011 2 4 2011 18 650 520762 4817473 221 40
22:00:50 2/4/2011 2 4 2011 22 650 521307 4817475 219 40
2:00:54 2/19/2011 2 19 2011 2 655 521099 4817474 220 40
10:00:42 2/29/2012 2 29 2012 10 658 521178 4817475 220 40
22:00:48 1/31/2011 1 31 2011 22 647 522881 4817480 215 40
12:00:53 1/5/2010 1 5 2010 12 639 521326 4817475 219 40
0:00:57 2/15/2014 2 15 2014 0 916 520772 4817474 221 40
4:00:53 4/6/2014 4 6 2014 4 913 522273 4817479 217 40
18:00:41 1/31/2011 1 31 2011 18 647 522887 4817481 215 40
14:00:56 2/24/2013 2 24 2013 14 665 520604 4817473 221 40
18:00:38 1/21/2010 1 21 2010 18 643 524802 4817488 97 40
4:00:43 4/16/2009 4 16 2009 4 637 524469 4817487 97 40
4:00:53 1/25/2011 1 25 2011 4 638 524404 4817486 126 40
18:00:41 3/20/2011 3 20 2011 18 650 521187 4817476 220 40
20:00:42 1/24/2014 1 24 2014 20 671 521345 4817476 219 40
4:01:28 3/26/2010 3 26 2010 4 639 524658 4817488 97 40
16:00:45 3/5/2014 3 5 2014 16 679 520928 4817475 220 40
18:00:35 3/22/2011 3 22 2011 18 801 521267 4817476 219 40
6:00:43 1/1/2010 1 1 2010 6 638 522274 4817480 217 40
10:00:18 2/1/2014 2 1 2014 10 671 520642 4817474 221 40
2:01:12 2/28/2013 2 28 2013 2 677 520650 4817475 221 40
6:00:53 3/31/2012 3 31 2012 6 677 523797 4817485 213 40
12:00:48 2/11/2011 2 11 2011 12 650 520921 4817475 220 40
18:00:55 2/28/2014 2 28 2014 18 679 520773 4817475 221 40
14:00:24 2/11/2011 2 11 2011 14 650 520922 4817476 220 40
12:00:41 1/5/2010 1 5 2010 12 638 521971 4817479 218 40
0:00:53 1/25/2014 1 25 2014 0 671 521346 4817477 219 40
2:00:26 4/10/2009 4 10 2009 2 640 523804 4817486 213 40
20:00:28 4/23/2014 4 23 2014 20 908 522416 4817481 216 40
4:00:47 1/18/2010 1 18 2010 4 641 519959 4817473 223 5
22:00:42 1/24/2014 1 24 2014 22 671 521347 4817478 219 40
6:01:26 4/16/2009 4 16 2009 6 637 524470 4817488 97 40
0:00:37 3/20/2011 3 20 2011 0 801 520979 4817477 220 40
14:00:36 12/10/2010 12 10 2010 14 638 520841 4817476 220 40
2:01:38 3/5/2010 3 5 2010 2 647 524216 4817488 126 40
18:00:56 12/13/2013 12 13 2013 18 914 520313 4817475 222 40
4:00:24 12/20/2010 12 20 2010 4 657 521553 4817479 219 40
18:00:26 11/25/2013 11 25 2013 18 914 520181 4817475 222 40
4:00:32 12/24/2013 12 24 2013 4 907 521314 4817478 219 40
18:00:54 3/22/2010 3 22 2010 18 638 521972 4817480 218 40
22:00:54 3/20/2011 3 20 2011 22 650 521190 4817478 220 40
0:00:48 1/11/2012 1 11 2012 0 663 524304 4817489 126 40
12:00:54 2/5/2014 2 5 2014 12 679 521252 4817478 219 40
16:00:23 4/1/2012 4 1 2012 16 674 522022 4817481 217 40
22:00:35 1/21/2013 1 21 2013 22 663 523744 4817487 213 40
12:00:47 11/22/2010 11 22 2010 12 641 522164 4817481 217 40
2:00:47 5/7/2011 5 7 2011 2 667 522260 4817482 217 40
12:00:47 12/12/2010 12 12 2010 12 641 521047 4817478 220 40
8:00:26 1/27/2011 1 27 2011 8 657 521356 4817479 219 40
16:00:30 2/7/2014 2 7 2014 16 907 522137 4817482 217 40
2:00:53 4/13/2013 4 13 2013 2 677 521950 4817481 218 40
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16:00:31 1/19/2010 1 19 2010 16 646 521354 4817479 219 40
4:00:35 12/24/2013 12 24 2013 4 909 522260 4817482 217 40
14:00:57 2/16/2014 2 16 2014 14 916 521474 4817480 219 40
16:00:43 1/13/2011 1 13 2011 16 654 521403 4817480 219 40
2:00:26 4/14/2009 4 14 2009 2 641 523952 4817488 213 40
6:00:23 2/28/2011 2 28 2011 6 639 521282 4817479 219 40
8:00:18 12/19/2010 12 19 2010 8 647 521173 4817479 220 40
10:00:28 1/9/2013 1 9 2013 10 658 521323 4817480 219 40
6:00:38 2/10/2014 2 10 2014 6 914 521230 4817480 219 40
2:01:18 12/24/2013 12 24 2013 2 909 522265 4817483 217 40
2:00:50 4/12/2012 4 12 2012 2 665 521924 4817482 218 40
18:00:53 4/15/2008 4 15 2008 18 633 521170 4817480 220 40
2:00:56 1/2/2010 1 2 2010 2 641 524119 4817490 126 40
0:00:48 4/20/2014 4 20 2014 0 907 523460 4817487 214 40
12:00:55 2/16/2011 2 16 2011 12 655 521483 4817481 219 40
22:00:41 12/26/2010 12 26 2010 22 647 521122 4817480 220 40
18:01:42 12/30/2010 12 30 2010 18 641 523483 4817488 214 40
16:00:48 2/17/2011 2 17 2011 16 654 521897 4817482 218 40
20:00:53 1/26/2014 1 26 2014 20 671 520742 4817479 221 40
2:00:48 3/1/2012 3 1 2012 2 658 521083 4817480 220 40
16:00:56 1/25/2013 1 25 2013 16 680 521326 4817481 219 40
18:00:27 12/31/2009 12 31 2009 18 646 521748 4817482 218 40
4:00:54 1/22/2011 1 22 2011 4 655 521952 4817483 218 40
20:01:00 1/15/2014 1 15 2014 20 671 520726 4817479 221 40
8:00:46 2/6/2014 2 6 2014 8 671 521308 4817481 219 40
16:00:39 3/21/2013 3 21 2013 16 679 520828 4817480 220 40
6:00:24 4/13/2010 4 13 2010 6 653 521965 4817483 218 40
0:00:48 3/21/2011 3 21 2011 0 650 521190 4817481 220 40
6:00:42 3/18/2013 3 18 2013 6 671 523810 4817490 213 40
18:00:53 3/19/2011 3 19 2011 18 801 521011 4817481 220 40
18:00:15 1/23/2010 1 23 2010 18 640 521465 4817482 219 40
4:00:53 1/6/2010 1 6 2010 4 639 521177 4817481 220 40
22:00:53 1/26/2014 1 26 2014 22 671 520743 4817480 221 40
18:00:21 4/21/2008 4 21 2008 18 634 523300 4817488 214 40
12:00:41 1/3/2014 1 3 2014 12 917 521382 4817482 219 40
2:00:33 1/25/2014 1 25 2014 2 671 521346 4817482 219 40
18:00:42 2/12/2014 2 12 2014 18 679 520641 4817480 221 40
18:00:30 4/4/2014 4 4 2014 18 914 521888 4817484 218 40
6:00:53 4/8/2013 4 8 2013 6 677 524464 4817493 97 40
12:38:14 5/1/2014 5 1 2014 12 657 520839 4817481 220 40
16:00:53 1/16/2011 1 16 2011 16 646 521190 4817482 220 40
14:00:47 1/19/2011 1 19 2011 14 657 520967 4817482 220 40
4:00:42 4/21/2008 4 21 2008 4 634 523869 4817491 213 40
14:00:48 12/26/2009 12 26 2009 14 640 521166 4817482 220 40
6:00:16 4/24/2009 4 24 2009 6 644 523872 4817492 213 40
12:00:23 12/31/2009 12 31 2009 12 647 521367 4817483 219 40
16:00:24 1/13/2011 1 13 2011 16 641 521327 4817483 219 40
2:00:53 3/27/2011 3 27 2011 2 667 523924 4817492 213 40
6:00:54 1/22/2011 1 22 2011 6 655 521953 4817485 218 40
18:00:49 3/18/2014 3 18 2014 18 914 520164 4817480 222 40
2:00:45 4/14/2010 4 14 2010 2 652 521951 4817486 218 40
10:00:18 2/4/2011 2 4 2011 10 650 521220 4817483 219 40
20:00:23 12/18/2013 12 18 2013 20 917 521241 4817483 219 40
22:00:59 2/28/2013 2 28 2013 22 679 521107 4817483 220 40
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8:00:42 12/5/2012 12 5 2012 8 675 524616 4817495 97 40
22:00:53 1/15/2014 1 15 2014 22 671 520723 4817482 221 40
18:00:41 1/3/2011 1 3 2011 18 657 520543 4817482 221 40
16:00:55 1/21/2010 1 21 2010 16 647 519960 4817480 223 5
2:00:53 1/24/2011 1 24 2011 2 650 524473 4817495 97 40
20:00:54 3/2/2014 3 2 2014 20 679 520612 4817482 221 40
0:00:53 4/23/2014 4 23 2014 0 908 521919 4817486 218 40
22:00:24 2/24/2011 2 24 2011 22 653 522027 4817487 217 40
0:00:21 12/21/2013 12 21 2013 0 917 521352 4817485 219 40
18:01:15 1/24/2010 1 24 2010 18 641 520822 4817483 220 40
8:00:54 2/10/2014 2 10 2014 8 914 521226 4817484 219 40
2:00:39 1/6/2010 1 6 2010 2 639 521175 4817484 220 40
20:00:56 3/6/2014 3 6 2014 20 916 521430 4817485 219 40
8:00:49 12/19/2008 12 19 2008 8 637 522128 4817487 217 40
6:00:53 4/13/2013 4 13 2013 6 677 521954 4817487 218 40
2:00:42 3/17/2009 3 17 2009 2 642 521208 4817485 219 40
18:00:41 3/9/2010 3 9 2010 18 641 521140 4817484 220 40
18:01:11 2/4/2010 2 4 2010 18 640 521329 4817485 219 40
18:00:50 2/7/2014 2 7 2014 18 907 522186 4817488 217 40
4:01:12 12/21/2011 12 21 2011 4 658 521960 4817487 218 40
2:00:43 5/6/2011 5 6 2011 2 667 521552 4817486 219 40
12:00:42 3/22/2010 3 22 2010 12 655 521988 4817487 218 40
0:01:12 12/31/2010 12 31 2010 0 647 522051 4817488 217 40
16:00:44 3/20/2008 3 20 2008 16 632 520644 4817483 221 40
4:00:23 3/1/2012 3 1 2012 4 658 521082 4817485 220 40
16:01:42 2/9/2011 2 9 2011 16 647 522984 4817491 215 40
0:00:49 1/27/2014 1 27 2014 0 671 520731 4817484 221 40
10:00:48 2/13/2009 2 13 2009 10 633 521303 4817485 219 40
2:00:26 1/24/2011 1 24 2011 2 657 521198 4817485 220 40
0:00:22 12/24/2013 12 24 2013 0 909 522321 4817489 217 40
12:01:59 4/1/2012 4 1 2012 12 665 522146 4817488 217 40
2:00:53 5/11/2011 5 11 2011 2 655 522846 4817491 215 40
6:00:30 12/21/2011 12 21 2011 6 658 521961 4817488 218 40
6:00:42 3/1/2012 3 1 2012 6 658 521082 4817485 220 40
4:00:54 3/6/2010 3 6 2010 4 647 524382 4817497 126 40
18:00:48 2/8/2011 2 8 2011 18 650 520888 4817485 220 40
2:00:54 3/30/2011 3 30 2011 2 663 523858 4817495 213 40
6:00:53 1/11/2011 1 11 2011 6 655 521304 4817487 219 40
18:00:16 4/21/2008 4 21 2008 18 632 523605 4817494 214 40
6:00:41 3/30/2011 3 30 2011 6 658 523790 4817495 213 40
0:00:53 3/18/2009 3 18 2009 0 634 521161 4817486 220 40
8:00:48 12/28/2013 12 28 2013 8 914 520040 4817483 222 40
0:00:24 3/27/2012 3 27 2012 0 670 521905 4817489 218 40
4:00:47 12/20/2010 12 20 2010 4 647 521563 4817488 219 40
14:00:27 12/2/2010 12 2 2010 14 650 520978 4817486 220 40
18:00:35 1/5/2009 1 5 2009 18 632 520683 4817485 221 40
22:00:54 3/17/2009 3 17 2009 22 634 521163 4817487 220 40
4:00:37 4/13/2013 4 13 2013 4 677 521954 4817489 218 40
2:00:49 12/21/2013 12 21 2013 2 917 521346 4817487 219 40
16:00:36 2/16/2014 2 16 2014 16 679 520592 4817485 221 40
6:00:54 4/12/2012 4 12 2012 6 665 521926 4817489 218 40
18:01:00 3/21/2010 3 21 2010 18 646 522045 4817490 217 40
10:00:48 12/31/2009 12 31 2009 10 647 521432 4817488 219 40
4:00:53 2/25/2010 2 25 2010 4 646 524272 4817498 126 40
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20:00:54 1/21/2013 1 21 2013 20 663 523746 4817496 213 40
2:00:49 4/26/2014 4 26 2014 2 908 522983 4817493 215 40
6:00:54 3/10/2010 3 10 2010 6 646 520981 4817487 220 40
14:00:48 2/10/2011 2 10 2011 14 647 521942 4817490 218 40
6:00:54 4/21/2008 4 21 2008 6 634 523869 4817497 213 40
22:00:46 1/10/2011 1 10 2011 22 641 521430 4817488 219 40
20:00:55 4/5/2014 4 5 2014 20 907 521991 4817490 218 40
4:01:24 4/14/2009 4 14 2009 4 648 524268 4817498 126 40
6:00:53 3/26/2011 3 26 2011 6 655 520870 4817487 220 40
6:00:53 2/6/2014 2 6 2014 6 909 521313 4817488 219 40
22:00:48 3/1/2014 3 1 2014 22 908 524419 4817499 97 40
6:00:36 1/25/2011 1 25 2011 6 638 524422 4817499 97 40
22:00:15 3/20/2011 3 20 2011 22 665 520947 4817487 220 40
12:00:27 11/20/2010 11 20 2010 12 650 521297 4817488 219 40
14:00:47 12/3/2008 12 3 2008 14 633 520905 4817487 220 40
4:00:54 12/30/2013 12 30 2013 4 911 521210 4817488 219 40
18:00:44 4/21/2011 4 21 2011 18 664 521894 4817490 218 40
8:00:42 12/18/2011 12 18 2011 8 658 522038 4817491 217 40
2:00:55 1/21/2011 1 21 2011 2 647 522038 4817491 217 40
2:01:03 12/20/2010 12 20 2010 2 647 521561 4817489 219 40
18:00:47 3/18/2010 3 18 2010 18 655 522029 4817491 217 40
22:00:53 2/25/2011 2 25 2011 22 647 521343 4817489 219 40
4:00:59 3/6/2014 3 6 2014 4 917 523488 4817496 214 40
6:00:53 1/24/2011 1 24 2011 6 657 521200 4817489 220 40
8:00:33 1/2/2009 1 2 2009 8 634 524119 4817498 126 40
14:00:52 2/16/2011 2 16 2011 14 655 521376 4817489 219 40
16:00:55 2/27/2011 2 27 2011 16 650 521121 4817488 220 40
22:00:50 12/23/2013 12 23 2013 22 907 522049 4817492 217 40
18:00:48 1/1/2011 1 1 2011 18 654 520501 4817487 221 40
22:00:32 3/6/2014 3 6 2014 22 916 521371 4817489 219 40
6:00:54 3/26/2010 3 26 2010 6 652 524355 4817500 126 40
12:01:12 1/18/2011 1 18 2011 12 654 521939 4817491 218 40
18:00:23 3/17/2014 3 17 2014 18 909 521645 4817490 218 40
4:00:53 3/18/2013 3 18 2013 4 671 523803 4817498 213 40
8:00:49 1/27/2014 1 27 2014 8 671 520739 4817488 221 40
22:01:07 4/28/2010 4 28 2010 22 644 523870 4817498 213 40
20:01:42 3/13/2013 3 13 2013 20 663 521429 4817490 219 40
18:00:24 3/24/2009 3 24 2009 18 648 522255 4817493 217 40
0:00:56 3/28/2014 3 28 2014 0 907 524340 4817500 126 40
18:00:23 12/5/2008 12 5 2008 18 633 521032 4817489 220 40
2:00:42 1/14/2011 1 14 2011 2 650 521419 4817490 219 40
6:00:53 12/28/2013 12 28 2013 6 914 520039 4817486 222 40
22:00:39 3/27/2014 3 27 2014 22 907 524338 4817500 126 40
4:00:53 3/17/2014 3 17 2014 4 908 524585 4817501 97 40
10:00:52 3/2/2013 3 2 2013 10 657 521220 4817490 219 40
18:00:48 1/5/2012 1 5 2012 18 658 521085 4817490 220 40
0:00:54 1/14/2011 1 14 2011 0 650 521418 4817491 219 40
22:00:53 2/28/2014 2 28 2014 22 917 522032 4817493 217 40
18:00:54 3/18/2014 3 18 2014 18 679 520817 4817489 220 40
10:00:14 4/28/2010 4 28 2010 10 646 522264 4817494 217 40
14:00:48 4/1/2012 4 1 2012 14 674 522036 4817493 217 40
4:00:42 1/24/2011 1 24 2011 4 657 521197 4817491 220 40
2:01:08 3/14/2010 3 14 2010 2 643 524378 4817501 126 40
4:00:54 1/24/2011 1 24 2011 4 650 524472 4817502 97 40
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14:00:48 12/10/2010 12 10 2010 14 654 520839 4817490 220 40
18:00:54 1/3/2011 1 3 2011 18 639 520359 4817488 222 40
14:00:20 2/8/2012 2 8 2012 14 658 521000 4817490 220 40
2:00:39 12/29/2011 12 29 2011 2 650 522183 4817494 217 40
2:00:44 5/3/2009 5 3 2009 2 634 521947 4817493 218 40
16:00:53 3/20/2008 3 20 2008 16 635 520812 4817490 220 40
0:00:42 3/27/2012 3 27 2012 0 658 521894 4817493 218 40
6:00:41 4/14/2009 4 14 2009 6 648 524271 4817502 126 40
0:00:48 3/18/2012 3 18 2012 0 666 520844 4817490 220 40
8:00:56 1/25/2011 1 25 2011 8 638 524418 4817502 97 40
2:01:11 2/27/2014 2 27 2014 2 914 521149 4817491 220 40
2:01:11 2/17/2011 2 17 2011 2 638 521319 4817492 219 40
18:00:48 3/20/2011 3 20 2011 18 665 520966 4817491 220 40
2:00:23 3/30/2014 3 30 2014 2 908 524272 4817502 126 40
4:00:56 3/5/2010 3 5 2010 4 643 524201 4817502 126 40
12:00:53 12/10/2010 12 10 2010 12 654 521060 4817491 220 40
22:00:55 1/3/2011 1 3 2011 22 639 520366 4817489 222 40
8:00:56 2/6/2014 2 6 2014 8 909 521311 4817492 219 40
4:00:53 4/8/2013 4 8 2013 4 677 524465 4817503 97 40
6:00:45 12/29/2008 12 29 2008 6 632 523738 4817500 213 40
22:00:25 12/31/2009 12 31 2009 22 638 522282 4817495 217 40
4:01:18 3/26/2010 3 26 2010 4 656 524267 4817502 126 40
0:00:48 3/23/2011 3 23 2011 0 665 521185 4817492 220 40
2:00:42 12/23/2013 12 23 2013 2 917 521058 4817492 220 40
4:00:49 3/3/2013 3 3 2013 4 665 521429 4817493 219 40
22:00:47 1/5/2009 1 5 2009 22 632 520686 4817490 221 40
20:00:59 12/23/2013 12 23 2013 20 907 522057 4817495 217 40
22:00:48 1/9/2013 1 9 2013 22 665 521399 4817493 219 40
16:00:53 2/28/2014 2 28 2014 16 914 521365 4817493 219 40
8:00:48 12/29/2008 12 29 2008 8 632 523735 4817501 213 40
0:00:51 3/3/2014 3 3 2014 0 679 520767 4817491 221 40
4:00:41 2/7/2011 2 7 2011 4 650 521038 4817492 220 40
18:00:42 4/20/2008 4 20 2008 18 631 524583 4817505 97 40
6:00:41 1/5/2010 1 5 2010 6 638 521963 4817496 218 40
4:01:11 12/29/2011 12 29 2011 4 650 522247 4817496 217 40
20:00:35 4/23/2014 4 23 2014 20 907 524202 4817503 126 40
2:00:56 3/13/2013 3 13 2013 2 663 524343 4817504 126 40
8:00:53 1/1/2014 1 1 2014 8 671 520713 4817492 221 40
6:00:53 1/1/2014 1 1 2014 6 671 520708 4817492 221 40
18:00:24 12/9/2010 12 9 2010 18 639 520700 4817492 221 40
0:00:30 12/25/2008 12 25 2008 0 634 524302 4817504 126 40
16:00:41 1/11/2013 1 11 2013 16 665 520855 4817492 220 40
18:00:56 12/31/2009 12 31 2009 18 638 522282 4817497 217 40
16:00:54 3/21/2010 3 21 2010 16 647 521799 4817496 218 40
14:00:42 4/6/2012 4 6 2012 14 665 521921 4817496 218 40
6:00:48 4/14/2009 4 14 2009 6 641 523941 4817503 213 40
10:00:56 2/14/2013 2 14 2013 10 677 520938 4817493 220 40
4:00:52 4/19/2011 4 19 2011 4 667 522748 4817499 216 40
18:00:48 1/25/2011 1 25 2011 18 650 523472 4817501 214 40
4:01:24 1/3/2010 1 3 2010 4 643 523431 4817501 214 40
12:00:26 4/6/2012 4 6 2012 12 658 521996 4817497 218 40
18:00:53 3/3/2011 3 3 2011 18 650 523482 4817502 214 40
4:00:42 1/21/2011 1 21 2011 4 647 522041 4817497 217 40
10:00:55 1/3/2014 1 3 2014 10 917 521403 4817495 219 40
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14:00:41 2/28/2011 2 28 2011 14 653 521427 4817495 219 40
18:00:55 4/5/2011 4 5 2011 18 663 524437 4817506 97 40
4:00:12 4/12/2012 4 12 2012 4 665 521926 4817497 218 40
18:01:23 1/14/2010 1 14 2010 18 633 521233 4817495 219 40
16:01:11 1/11/2013 1 11 2013 16 680 520905 4817494 220 40
18:00:48 2/19/2011 2 19 2011 18 801 520932 4817494 220 40
0:00:41 12/17/2011 12 17 2011 0 658 521985 4817497 218 40
22:01:12 1/2/2010 1 2 2010 22 639 523773 4817503 213 40
18:01:13 2/26/2012 2 26 2012 18 658 520581 4817493 221 40
16:00:31 3/2/2013 3 2 2013 16 679 520920 4817494 220 40
22:00:21 4/28/2011 4 28 2011 22 664 524232 4817505 126 40
14:01:17 3/22/2010 3 22 2010 14 638 522088 4817498 217 40
2:00:54 3/18/2009 3 18 2009 2 634 521158 4817495 220 40
18:00:53 2/25/2011 2 25 2011 18 647 521348 4817496 219 40
10:00:54 12/15/2013 12 15 2013 10 917 521068 4817495 220 40
22:00:47 4/4/2013 4 4 2013 22 679 521976 4817498 218 40
8:00:55 11/23/2010 11 23 2010 8 650 521953 4817498 218 40
18:00:54 2/14/2014 2 14 2014 18 916 520763 4817494 221 40
0:00:41 12/24/2013 12 24 2013 0 671 521094 4817495 220 40
6:00:53 2/23/2013 2 23 2013 6 677 521306 4817496 219 40
18:00:53 1/5/2009 1 5 2009 18 632 520685 4817494 221 40
0:00:48 12/8/2010 12 8 2010 0 654 523467 4817503 214 40
4:01:12 2/25/2014 2 25 2014 4 917 521412 4817497 219 40
2:00:41 3/11/2012 3 11 2012 2 658 520904 4817495 220 40
10:00:54 1/26/2012 1 26 2012 10 658 521172 4817496 220 40
12:00:48 12/12/2010 12 12 2010 12 642 520918 4817495 220 40
8:00:53 1/5/2010 1 5 2010 8 638 521975 4817498 218 40
6:00:41 4/19/2011 4 19 2011 6 667 522740 4817501 216 40
18:00:42 12/31/2009 12 31 2009 18 638 522286 4817500 217 40
4:00:54 3/22/2009 3 22 2009 4 644 521277 4817496 219 40
14:00:41 3/22/2010 3 22 2010 14 655 521855 4817498 218 40
0:00:54 4/5/2013 4 5 2013 0 679 521979 4817499 218 40
18:00:41 12/22/2013 12 22 2013 18 917 521213 4817496 219 40
0:00:53 3/21/2011 3 21 2011 0 665 520968 4817496 220 40
10:01:24 1/7/2013 1 7 2013 10 680 520996 4817496 220 40
2:00:54 3/5/2010 3 5 2010 2 643 524189 4817507 126 40
4:00:41 4/19/2011 4 19 2011 4 659 522773 4817502 216 40
8:00:54 2/9/2014 2 9 2014 8 679 521175 4817497 220 40
8:00:44 1/31/2012 1 31 2012 8 658 520749 4817495 221 40
14:00:55 11/20/2010 11 20 2010 14 650 520939 4817496 220 40
22:01:12 1/22/2010 1 22 2010 22 647 519987 4817494 223 5
10:01:29 2/28/2011 2 28 2011 10 639 521299 4817498 219 40
12:00:44 1/19/2011 1 19 2011 12 641 521099 4817497 220 40
4:00:55 4/1/2012 4 1 2012 4 674 521232 4817498 219 40
0:00:47 3/1/2011 3 1 2011 0 642 522034 4817500 217 40
0:00:38 1/30/2012 1 30 2012 0 663 520685 4817496 221 40
2:00:47 1/11/2012 1 11 2012 2 663 524278 4817508 126 40
14:00:31 2/5/2013 2 5 2013 14 677 521284 4817498 219 40
22:01:00 4/28/2014 4 28 2014 22 907 523279 4817505 214 40
16:01:16 3/30/2010 3 30 2010 16 638 521872 4817500 218 40
12:00:43 4/2/2012 4 2 2012 12 665 521782 4817500 218 40
10:01:00 12/2/2010 12 2 2010 10 647 520863 4817497 220 40
4:01:23 4/26/2014 4 26 2014 4 908 523080 4817504 215 40
18:00:51 3/19/2008 3 19 2008 18 635 521394 4817499 219 40
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6:00:55 1/22/2011 1 22 2011 6 646 521952 4817500 218 40
8:00:56 2/6/2014 2 6 2014 8 917 521364 4817499 219 40
18:00:54 4/9/2009 4 9 2009 18 637 522612 4817503 216 40
6:00:48 4/2/2012 4 2 2012 6 675 523557 4817506 214 40
4:00:54 1/1/2014 1 1 2014 4 671 520704 4817497 221 40
16:00:54 3/26/2010 3 26 2010 16 653 522052 4817501 217 40
16:00:42 4/8/2010 4 8 2010 16 643 521006 4817498 220 40
22:00:54 3/13/2013 3 13 2013 22 663 521342 4817499 219 40
2:00:42 3/20/2014 3 20 2014 2 909 521482 4817499 219 40
18:00:48 12/15/2011 12 15 2011 18 667 521790 4817500 218 40
18:00:41 3/27/2010 3 27 2010 18 656 522628 4817503 216 40
19:22:25 1/17/2014 1 17 2014 19 657 520587 4817497 221 40
16:00:50 12/31/2013 12 31 2013 16 679 520813 4817497 220 40
4:00:41 1/22/2011 1 22 2011 4 646 521952 4817501 218 40
18:00:48 12/26/2009 12 26 2009 18 640 521087 4817498 220 40
22:00:25 1/14/2010 1 14 2010 22 633 521232 4817499 219 40
22:00:53 1/29/2012 1 29 2012 22 663 520682 4817497 221 40
20:00:53 3/8/2013 3 8 2013 20 679 520860 4817498 220 40
14:00:56 2/16/2014 2 16 2014 14 917 520973 4817499 220 40
22:00:24 4/13/2010 4 13 2010 22 652 521990 4817502 218 40
16:00:20 1/7/2013 1 7 2013 16 658 520884 4817498 220 40
18:00:41 12/30/2009 12 30 2009 18 640 521474 4817500 219 40
16:00:42 1/5/2009 1 5 2009 16 632 521008 4817499 220 40
18:00:54 2/7/2014 2 7 2014 18 916 522232 4817503 217 40
2:00:56 12/24/2013 12 24 2013 2 671 521096 4817499 220 40
18:00:38 2/18/2011 2 18 2011 18 654 520783 4817498 221 40
0:01:49 2/6/2013 2 6 2013 0 677 521311 4817500 219 40
6:00:53 3/3/2013 3 3 2013 6 665 521428 4817501 219 40
2:00:53 1/30/2012 1 30 2012 2 663 520680 4817498 221 40
6:00:53 2/23/2013 2 23 2013 6 665 521364 4817501 219 40
6:00:48 2/6/2014 2 6 2014 6 917 521358 4817501 219 40
6:00:48 3/26/2011 3 26 2011 6 654 520938 4817500 220 40
6:00:53 2/7/2011 2 7 2011 6 647 520983 4817500 220 40
4:00:14 12/23/2013 12 23 2013 4 917 521057 4817500 220 40
10:00:55 1/2/2010 1 2 2010 10 646 521319 4817501 219 40
8:01:23 12/21/2011 12 21 2011 8 658 521933 4817503 218 40
22:00:52 3/26/2014 3 26 2014 22 679 521230 4817501 219 40
10:00:48 11/22/2010 11 22 2010 10 641 522036 4817503 217 40
4:00:54 3/3/2013 3 3 2013 4 677 521149 4817501 220 40
4:00:48 4/14/2009 4 14 2009 4 641 523875 4817510 213 40
12:00:46 1/23/2011 1 23 2011 12 801 524257 4817511 126 40
6:00:30 3/6/2010 3 6 2010 6 647 524380 4817512 126 40
22:00:54 1/6/2013 1 6 2013 22 671 520680 4817500 221 40
18:00:41 4/25/2008 4 25 2008 18 631 521227 4817502 219 40
0:00:42 3/12/2010 3 12 2010 0 638 521309 4817502 219 40
22:00:24 3/11/2010 3 11 2010 22 638 521301 4817502 219 40
22:00:53 3/19/2008 3 19 2008 22 631 521321 4817502 219 40
22:00:26 3/20/2014 3 20 2014 22 909 521273 4817502 219 40
2:00:53 3/20/2014 3 20 2014 2 916 524425 4817513 97 40
0:00:41 3/12/2010 3 12 2010 0 642 521361 4817502 219 40
6:00:23 1/15/2011 1 15 2011 6 650 521235 4817502 219 40
16:00:53 12/22/2013 12 22 2013 16 909 521958 4817504 218 40
2:00:25 12/16/2011 12 16 2011 2 658 521994 4817504 218 40
22:00:47 4/5/2013 4 5 2013 22 663 524346 4817513 126 40
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22:00:53 3/16/2014 3 16 2014 22 908 524417 4817513 97 40
12:01:11 4/8/2010 4 8 2010 12 643 520952 4817501 220 40
2:00:55 12/25/2008 12 25 2008 2 634 524301 4817513 126 40
2:00:56 3/1/2011 3 1 2011 2 642 522046 4817505 217 40
8:00:42 1/30/2012 1 30 2012 8 663 520692 4817501 221 40
22:00:56 3/11/2010 3 11 2010 22 642 521358 4817503 219 40
6:00:42 4/19/2011 4 19 2011 6 659 522770 4817508 216 40
18:00:23 3/31/2011 3 31 2011 18 658 522145 4817506 217 40
0:00:43 12/18/2011 12 18 2011 0 658 522057 4817505 217 40
8:00:48 4/19/2011 4 19 2011 8 667 522479 4817507 216 40
18:00:41 11/22/2010 11 22 2010 18 641 520899 4817502 220 40
0:00:53 4/4/2010 4 4 2010 0 655 523298 4817510 214 40
6:01:10 2/6/2013 2 6 2013 6 677 521320 4817503 219 40
18:01:04 4/6/2012 4 6 2012 18 677 523060 4817509 215 40
14:00:41 2/20/2011 2 20 2011 14 801 521398 4817504 219 40
2:00:54 12/22/2011 12 22 2011 2 641 521759 4817505 218 40
2:00:26 4/19/2013 4 19 2013 2 658 521992 4817506 218 40
12:00:37 2/28/2011 2 28 2011 12 657 521067 4817503 220 40
4:00:54 3/20/2014 3 20 2014 4 916 524422 4817514 97 40
10:00:54 11/23/2010 11 23 2010 10 643 522130 4817506 217 40
16:00:41 2/4/2013 2 4 2013 16 665 521359 4817504 219 40
18:00:55 2/26/2011 2 26 2011 18 654 521012 4817503 220 40
22:00:53 3/31/2010 3 31 2010 22 640 524581 4817515 97 40
12:00:50 12/12/2010 12 12 2010 12 647 520902 4817503 220 40
16:01:11 2/11/2014 2 11 2014 16 909 521911 4817506 218 40
10:00:50 4/19/2011 4 19 2011 10 667 522480 4817508 216 40
6:00:41 4/19/2013 4 19 2013 6 658 521985 4817506 218 40
4:00:53 2/21/2014 2 21 2014 4 917 522061 4817506 217 40
16:01:12 2/22/2011 2 22 2011 16 647 521917 4817506 218 40
22:00:45 3/29/2014 3 29 2014 22 908 524260 4817514 126 40
4:00:46 1/30/2012 1 30 2012 4 663 520677 4817502 221 40
14:00:54 2/15/2013 2 15 2013 14 665 521369 4817504 219 40
18:00:48 3/21/2011 3 21 2011 18 665 521051 4817503 220 40
0:01:46 3/29/2012 3 29 2012 0 678 522034 4817507 217 40
0:00:47 3/2/2010 3 2 2010 0 643 520755 4817503 221 40
8:00:53 4/1/2012 4 1 2012 8 674 521232        4817504 219     40
4:00:56 3/6/2014        3       6       2014    4       916     523763  4817513 213     40
6:00:49 1/30/2012       1       30      2012    6       663     520682  4817503 221     40
2:00:48 4/2/2014        4       2       2014    2       916     522024  4817507 217     40
0:00:30 1/10/2013       1       10      2013    0       665     521355  4817505 219     40
6:00:53 12/17/2011      12      17      2011    6       658     522050  4817507 217     40
8:00:50 3/4/2014        3       4       2014    8       679     521008  4817504 220     40
18:00:48        1/6/2013        1       6       2013    18      671     520683  4817503 221     40
8:00:38 12/15/2013      12      15      2013    8       908     524524  4817516 97      40
16:00:42        3/7/2012        3       7       2012    16      658     521574  4817506 219     40
14:00:37        12/31/2013      12      31      2013    14      917     521131  4817505 220     40
6:01:18 4/22/2012       4       22      2012    6       672     522721  4817510 216     40
10:00:44        3/2/2013        3       2       2013    10      679     520990  4817504 220     40
2:00:43 12/17/2011      12      17      2011    2       658     522007  4817508 218     40
22:00:56        11/22/2010      11      22      2010    22      641     520908  4817504 220     40
22:00:53        3/29/2011       3       29      2011    22      663     523863  4817514 213     40
6:00:42 2/21/2014       2       21      2014    6       917     522064  4817508 217     40
22:00:53        4/1/2014        4       1       2014    22      916     521992  4817508 218     40
22:00:50        4/19/2014       4       19      2014    22      908     522770  4817511 216     40
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2:00:53 2/13/2014       2       13      2014    2       909     520870  4817504 220     40
4:00:32 1/29/2011       1       29      2011    4       647     521367  4817506 219     40
14:00:50        2/9/2013        2       9       2013    14      677     521116  4817505 220     40
16:00:53        2/22/2011       2       22      2011    16      646     521387  4817506 219     40
22:00:52        2/17/2011       2       17      2011    22      654     521173  4817505 220     40
0:00:53 3/18/2010       3       18      2010    0       641     521252  4817506 219     40
6:00:42 3/6/2014        3       6       2014    6       916     523755  4817514 213     40
4:00:42 4/19/2013       4       19      2013    4       658     521987  4817508 218     40
14:00:58        2/4/2013        2       4       2013    14      665     521357  4817506 219     40
2:00:47 3/25/2008       3       25      2008    2       637     523724  4817514 213     40
20:00:37        1/9/2013        1       9       2013    20      665     521425  4817507 219     40
0:00:47 1/13/2011       1       13      2011    0       647     524718  4817518 97      40
6:00:35 2/28/2011       2       28      2011    6       638     521290  4817506 219     40
22:00:53        4/29/2010       4       29      2010    22      646     522050  4817509 217     40
0:00:23 4/15/2009       4       15      2009    0       641     523816  4817515 213     40
20:00:37        4/8/2013        4       8       2013    20      658     522965  4817512 215     40
18:00:55        3/26/2011       3       26      2011    18      650     522821  4817511 215     40
8:00:54 1/15/2014       1       15      2014    8       671     521189  4817506 220     40
22:00:48        3/1/2010        3       1       2010    22      643     520755  4817505 221     40
16:00:26        4/6/2012        4       6       2012    16      677     522572  4817511 216     40
18:01:11        1/22/2010       1       22      2010    18      647     519974  4817503 223     5
0:00:24 3/25/2009       3       25      2009    0       647     521249  4817507 219     40
4:00:41 12/17/2011      12      17      2011    4       658     522060  4817509 217     40
2:00:14 4/11/2009       4       11      2009    2       634     523738  4817515 213     40
0:01:36 2/9/2010        2       9       2010    0       643     524788  4817519 97      40
22:00:52        4/1/2014        4       1       2014    22      917     522008  4817509 217     40
22:00:50        12/31/2013      12      31      2013    22      916     521901  4817509 218     40
12:00:47        2/14/2013       2       14      2013    12      665     520994  4817506 220     40
12:00:47        2/9/2013        2       9       2013    12      677     521115  4817507 220     40
14:00:24        4/6/2012        4       6       2012    14      658     522009  4817510 217     40
6:00:14 2/19/2011       2       19      2011    6       655     521188  4817507 220     40
14:00:21        1/21/2009       1       21      2009    14      635     521314  4817508 219     40
14:00:47        1/25/2012       1       25      2012    14      658     521312  4817508 219     40
2:00:42 3/26/2008       3       26      2008    2       634     521383  4817508 219     40
18:00:52        12/30/2013      12      30      2013    18      914     520116  4817504 222     40
0:00:23 4/22/2013       4       22      2013    0       658     521997  4817510 218     40
0:00:47 4/14/2010       4       14      2010    0       652     521989  4817510 218     40
8:00:48 1/20/2010       1       20      2010    8       638     521314  4817508 219     40
18:00:56        12/31/2009      12      31      2009    18      639     521540  4817509 219     40
2:00:26 4/19/2011       4       19      2011    2       659     522811  4817513 215     40
18:01:17        4/2/2011        4       2       2011    18      667     524268  4817518 126     40
18:00:35        1/15/2011       1       15      2011    18      646     520880  4817507 220     40
6:00:31 1/27/2014       1       27      2014    6       671     520713  4817507 221     40
10:01:17        2/5/2014        2       5       2014    10      679     521374  4817509 219     40
16:00:56        11/25/2013      11      25      2013    16      914     520333  4817505 222     40
0:00:53 4/2/2014        4       2       2014    0       916     521991  4817511 218     40
16:00:55        2/28/2010       2       28      2010    16      641     520856  4817507 220     40
12:00:47        3/21/2010       3       21      2010    12      639     520692  4817507 221     40
20:00:47        12/18/2011      12      18      2011    20      658     522009  4817511 217     40
14:00:47        2/22/2011       2       22      2011    14      647     521919  4817511 218     40
14:00:47        3/2/2013        3       2       2013    14      679     521012  4817508 220 40
22:00:41 4/21/2013 4 21 2013 22 658 521998 4817511 218 40
2:00:54 4/16/2011 4 16 2011 2 665 521968 4817511 218 40
0:00:21 2/18/2011 2 18 2011 0 654 521171 4817509 220 40
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18:00:47 4/1/2010 4 1 2010 18 640 524262 4817519 126 40
20:00:53 3/10/2013 3 10 2013 20 671 520954 4817508 220 40
6:00:37 3/3/2013 3 3 2013 6 677 521151 4817509 220 40
2:01:12 1/13/2011 1 13 2011 2 647 524718 4817521 97 40
18:01:49 12/13/2012 12 13 2012 18 680 524532 4817520 97 40
4:00:53 4/11/2009 4 11 2009 4 634 523737 4817518 213 40
16:00:55 3/5/2011 3 5 2011 16 657 520690 4817508 221 40
8:00:41 2/5/2011 2 5 2011 8 650 521148 4817509 220 40
6:00:50 4/5/2008 4 5 2008 6 633 521368 4817510 219 40
18:00:41 3/20/2011 3 20 2011 18 664 521043 4817509 220 40
6:01:18 4/5/2013 4 5 2013 6 679 521383 4817510 219 40
2:00:53 1/29/2011 1 29 2011 2 647 521363 4817510 219 40
18:00:27 2/24/2009 2 24 2009 18 634 521315 4817510 219 40
0:00:54 11/24/2009 11 24 2009 0 642 521909 4817512 218 40
12:00:53 4/2/2012 4 2 2012 12 657 521782 4817511 218 40
0:00:42 12/16/2011 12 16 2011 0 658 521991 4817512 218 40
18:00:41 3/19/2008 3 19 2008 18 632 521386 4817510 219 40
4:00:55 1/11/2013 1 11 2013 4 665 520681 4817508 221 40
12:00:53 2/15/2013 2 15 2013 12 665 521367 4817510 219 40
14:00:25 3/29/2009 3 29 2009 14 646 522122 4817513 217 40
18:00:41 1/6/2013 1 6 2013 18 671 520679 4817508 221 40
22:00:41 3/20/2011 3 20 2011 22 664 521043 4817509 220 40
22:00:38 1/10/2013 1 10 2013 22 671 521382 4817511 219 40
6:00:54 2/23/2013 2 23 2013 6 663 521356 4817510 219 40
22:00:45 3/21/2010 3 21 2010 22 650 522575 4817514 216 40
12:00:41 1/7/2013 1 7 2013 12 658 520967 4817509 220 40
16:00:15 12/3/2008 12 3 2008 16 633 520900 4817509 220 40
22:00:53 3/5/2014 3 5 2014 22 916 523823 4817519 213 40
16:00:53 3/22/2010 3 22 2010 16 646 521385 4817511 219 40
18:00:54 12/12/2010 12 12 2010 18 647 520344 4817507 222 40
10:00:53 12/28/2010 12 28 2010 10 647 521227 4817510 219 40
0:00:54 3/30/2011 3 30 2011 0 663 523860 4817519 213 40
6:00:48 4/11/2009 4 11 2009 6 634 523739 4817519 213 40
16:00:56 12/31/2009 12 31 2009 16 646 521691 4817512 218 40
7:26:56 1/19/2014 1 19 2014 7 657 520585 4817509 221 40
16:00:54 2/1/2011 2 1 2011 16 638 521466 4817511 219 40
14:00:38 2/28/2010 2 28 2010 14 641 520853 4817509 220 40
2:00:48 12/18/2011 12 18 2011 2 658 522082 4817513 217 40
20:00:23 3/26/2012 3 26 2012 20 658 521950 4817513 218 40
18:00:53 3/26/2010 3 26 2010 18 656 523650 4817519 213 40
8:00:53 12/15/2013 12 15 2013 8 671 524484 4817522 97 40
6:00:41 1/20/2010 1 20 2010 6 638 521309 4817511 219 40
12:01:18 3/2/2013 3 2 2013 12 679 521008 4817510 220 40
0:01:17 4/16/2011 4 16 2011 0 665 521972 4817514 218 40
14:00:56 4/13/2013 4 13 2013 14 677 522067 4817514 217 40
6:00:47 4/1/2012 4 1 2012 6 674 521237 4817511 219 40
0:00:54 1/11/2013 1 11 2013 0 671 521383 4817512 219 40
22:00:27 12/17/2011 12 17 2011 22 658 521991 4817514 218 40
4:01:07 2/6/2013 2 6 2013 4 677 521321 4817512 219 40
12:00:41 2/5/2014 2 5 2014 12 909 521317 4817512 219 40
18:00:48 1/17/2011 1 17 2011 18 639 521283 4817512 219 40
22:01:12 1/18/2014 1 18 2014 22 914 520226 4817509 222 40
6:00:56 3/22/2009 3 22 2009 6 646 521422 4817512 219 40
18:00:57 2/15/2010 2 15 2010 18 640 524683 4817524 97 40
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22:00:53 1/2/2013 1 2 2013 22 658 521985 4817514 218 40
0:00:47 4/5/2011 4 5 2011 0 641 520907 4817511 220 40
12:00:56 2/14/2009 2 14 2009 12 633 520955 4817511 220 40
4:00:46 12/31/2009 12 31 2009 4 640 521220 4817512 219 40
18:00:48 11/22/2010 11 22 2010 18 643 520887 4817511 220 40
22:00:35 11/23/2009 11 23 2009 22 642 521908 4817514 218 40
4:00:48 12/2/2010 12 2 2010 4 639 521176 4817512 220 40
2:00:50 4/2/2014 4 2 2014 2 917 522021 4817515 217 40
20:00:44 1/3/2014 1 3 2014 20 679 520790 4817511 221 40
4:00:53 2/18/2014 2 18 2014 4 916 521250 4817513 219 40
8:00:21 2/3/2012 2 3 2012 8 658 521324 4817513 219 40
2:01:00 4/1/2012 4 1 2012 2 674 521229 4817513 219 40
22:00:25 3/21/2011 3 21 2011 22 665 521056 4817512 220 40
16:00:56 2/10/2013 2 10 2013 16 677 521284 4817513 219 40
16:01:08 2/7/2014 2 7 2014 16 909 521896 4817515 218 40
20:00:42 3/20/2013 3 20 2013 20 679 520837 4817512 220 40
14:00:25 1/21/2011 1 21 2011 14 657 521831 4817515 218 40
2:00:55 1/29/2011 1 29 2011 2 655 521319 4817513 219 40
18:00:27 3/29/2011 3 29 2011 18 658 523678 4817521 213 40
2:00:48 3/30/2014 3 30 2014 2 907 524411 4817524 126 40
20:00:45 12/18/2012 12 18 2012 20 658 523554 4817521 214 40
10:00:55 12/22/2013 12 22 2013 10 909 521952 4817515 218 40
6:00:55 4/9/2014 4 9 2014 6 914 521350 4817513 219 40
22:00:54 1/6/2011 1 6 2011 22 650 521429 4817514 219 40
22:00:47 12/18/2011 12 18 2011 22 658 522009 4817515 217 40
10:00:53 2/7/2011 2 7 2011 10 641 520614 4817511 221 40
14:00:26 12/2/2010 12 2 2010 14 653 520831 4817512 220 40
22:00:53 3/28/2012 3 28 2012 22 678 522038 4817516 217 40
0:00:27 12/19/2011 12 19 2011 0 658 522074 4817516 217 40
16:00:26 2/4/2014 2 4 2014 16 671 521430 4817514 219 40
6:00:44 1/11/2013 1 11 2013 6 665 520696 4817512 221 40
8:00:47 4/18/2012 4 18 2012 8 677 524206 4817523 126 40
22:01:49 4/1/2014 4 1 2014 22 918 522118 4817516 217 40
4:00:23 4/5/2008 4 5 2008 4 633 521366 4817514 219 40
16:00:56 1/5/2011 1 5 2011 16 646 521389 4817514 219 40
4:01:18 3/3/2013 3 3 2013 4 663 522036 4817516 217 40
10:00:55 1/29/2014 1 29 2014 10 679 520590 4817511 221 40
18:01:09 2/8/2014 2 8 2014 18 679 520571 4817511 221 40
0:00:54 3/17/2014 3 17 2014 0 679 521938 4817516 218 40
8:00:54 3/1/2012 3 1 2012 8 666 523758 4817522 213 40
18:00:53 12/28/2011 12 28 2011 18 650 522257 4817517 217 40
18:00:45 12/1/2010 12 1 2010 18 639 520818 4817513 220 40
22:00:27 3/19/2008 3 19 2008 22 635 521363 4817514 219 40
10:01:17 12/22/2013 12 22 2013 10 917 521165 4817514 220 40
14:00:25 3/20/2008 3 20 2008 14 632 520542 4817512 221 40
18:00:54 3/3/2014 3 3 2014 18 916 524340 4817525 126 40
18:00:53 1/17/2011 1 17 2011 18 654 520704 4817513 221 40
2:00:54 1/24/2010 1 24 2010 2 638 521289 4817515 219 40
8:00:42 1/11/2013 1 11 2013 8 665 520682 4817513 221 40
14:00:21 2/17/2011 2 17 2011 14 655 522069 4817517 217 40
6:01:24 2/7/2011 2 7 2011 6 650 521035 4817514 220 40
16:00:24 4/5/2012 4 5 2012 16 657 520618 4817513 221 40
14:00:54 2/23/2013 2 23 2013 14 665 521123 4817514 220 40
18:00:54 2/6/2014 2 6 2014 18 914 520593 4817513 221 40
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2:00:48 2/6/2013 2 6 2013 2 677 521313 4817515 219 40
0:00:54 2/23/2012 2 23 2012 0 663 524279 4817525 126 40
0:00:55 4/2/2014 4 2 2014 0 917 522000 4817517 218 40
0:00:53 4/21/2008 4 21 2008 0 631 524201 4817525 126 40
14:00:53 1/18/2011 1 18 2011 14 641 522099 4817518 217 40
14:00:37 1/23/2011 1 23 2011 14 647 520932 4817514 220 40
6:00:53 1/25/2013 1 25 2013 6 677 521294 4817515 219 40
10:00:53 1/2/2010 1 2 2010 10 647 521265 4817515 219 40
14:00:39 1/16/2011 1 16 2011 14 654 521075 4817515 220 40
2:00:43 1/24/2011 1 24 2011 2 641 521193 4817515 220 40
18:00:44 5/3/2011 5 3 2011 18 654 521241 4817515 219 40
2:00:51 1/26/2014 1 26 2014 2 671 521289 4817516 219 40
22:00:33 1/25/2014 1 25 2014 22 671 521281 4817516 219 40
4:00:24 4/12/2012 4 12 2012 4 677 521982 4817518 218 40
16:00:55 3/6/2012 3 6 2012 16 665 521098 4817515 220 40
6:00:55 12/2/2010 12 2 2010 6 639 521174 4817515 220 40
22:00:49 4/20/2008 4 20 2008 22 633 524313 4817526 126 40
0:00:56 2/17/2009 2 17 2009 0 634 520788 4817514 221 40
14:00:48 11/22/2010 11 22 2010 14 643 522082 4817518 217 40
4:00:42 12/18/2011 12 18 2011 4 658 522088 4817518 217 40
8:00:47 2/23/2013 2 23 2013 8 663 521381 4817516 219 40
22:00:56 12/23/2013 12 23 2013 22 671 521110 4817515 220 40
14:00:35 2/14/2009 2 14 2009 14 633 520956 4817515 220 40
8:00:44 12/2/2010 12 2 2010 8 639 521173 4817516 220 40
12:00:54 2/6/2014 2 6 2014 12 671 521114 4817516 220 40
2:00:50 3/20/2014 3 20 2014 2 908 524443 4817527 97 40
22:01:09 4/1/2014 4 1 2014 22 679 521977 4817519 218 40
4:00:47 1/29/2011 1 29 2011 4 655 521316 4817517 219 40
4:01:11 1/26/2014 1 26 2014 4 671 521290 4817517 219 40
12:00:56 11/22/2010 11 22 2010 12 643 522079 4817519 217 40
2:00:54 3/20/2008 3 20 2008 2 631 521327 4817517 219 40
22:00:47 3/26/2012 3 26 2012 22 658 521904 4817519 218 40
2:00:53 3/9/2014 3 9 2014 2 679 521006 4817516 220 40
18:00:41 2/7/2011 2 7 2011 18 650 520546 4817514 221 40
0:00:54 1/26/2014 1 26 2014 0 671 521286 4817517 219 40
22:00:29 3/22/2010 3 22 2010 22 650 523739 4817525 213 40
16:00:54 2/10/2013 2 10 2013 16 665 521407 4817517 219 40
14:00:42 2/10/2011 2 10 2011 14 655 521376 4817517 219 40
2:00:48 4/9/2009 4 9 2009 2 637 524180 4817527 126 40
18:00:48 2/17/2011 2 17 2011 18 654 521189 4817517 220 40
4:00:55 12/15/2012 12 15 2012 4 677 523946 4817526 213 40
4:00:53 3/6/2010 3 6 2010 4 643 524189 4817527 126 40
6:00:54 3/6/2010 3 6 2010 6 643 524189 4817527 126 40
18:00:54 1/24/2011 1 24 2011 18 646 521349 4817517 219 40
6:00:51 3/3/2013 3 3 2013 6 663 522036 4817520 217 40
22:00:56 3/26/2012 3 26 2012 22 670 521895 4817519 218 40
18:00:50 12/18/2011 12 18 2011 18 658 521946 4817520 218 40
18:00:43 12/17/2011 12 17 2011 18 658 521896 4817520 218 40
18:01:12 2/15/2010 2 15 2010 18 647 524550 4817529 97 40
22:00:31 1/24/2013 1 24 2013 22 679 520970 4817517 220 40
0:00:11 3/20/2008 3 20 2008 0 631 521334 4817518 219 40
2:00:48 2/23/2012 2 23 2012 2 663 524281 4817528 126 40
12:00:15 3/29/2010 3 29 2010 12 647 522154 4817521 217 40
0:01:15 3/21/2010 3 21 2010 0 639 520957 4817517 220 40
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0:00:42 1/25/2013 1 25 2013 0 677 521287 4817518 219 40
4:00:50 2/25/2010 2 25 2010 4 647 524381 4817528 126 40
14:00:53 1/3/2014 1 3 2014 14 671 521332 4817518 219 40
12:00:53 4/6/2012 4 6 2012 12 665 521988 4817520 218 40
0:00:56 4/2/2014 4 2 2014 0 918 522110 4817521 217 40
8:00:54 1/25/2013 1 25 2013 8 677 521299 4817518 219 40
0:00:56 2/14/2009 2 14 2009 0 633 521310 4817518 219 40
6:00:50 12/25/2008 12 25 2008 6 634 524209 4817528 126 40
22:00:53 1/24/2011 1 24 2011 22 646 521347 4817518 219 40
18:00:54 3/16/2014 3 16 2014 18 907 522155 4817521 217 40
10:01:13 2/28/2011 2 28 2011 10 654 521325 4817518 219 40
14:00:24 1/7/2013 1 7 2013 14 658 520967 4817517 220 40
14:00:54 2/16/2014 2 16 2014 14 679 520931 4817517 220 40
18:00:55 2/26/2011 2 26 2011 18 801 521154 4817518 220 40
22:00:53 3/26/2011 3 26 2011 22 667 523830 4817527 213 40
8:00:48 12/23/2013 12 23 2013 8 907 521106 4817518 220 40
6:00:54 4/12/2012 4 12 2012 6 677 521974 4817521 218 40
0:00:42 3/21/2011 3 21 2011 0 664 521044 4817518 220 40
22:00:53 3/20/2010 3 20 2010 22 656 521171 4817518 220 40
22:00:54 3/22/2011 3 22 2011 22 801 521154 4817518 220 40
0:00:55 4/2/2014 4 2 2014 0 679 521966 4817521 218 40
22:01:13 3/16/2014 3 16 2014 22 679 521938 4817521 218 40
18:00:18 4/9/2014 4 9 2014 18 914 521870 4817521 218 40
0:00:56 3/30/2014 3 30 2014 0 908 524278 4817529 126 40
4:00:56 1/24/2010 1 24 2010 4 638 521286 4817519 219 40
8:00:53 11/23/2010 11 23 2010 8 639 522015 4817522 217 40
4:00:53 3/17/2014 3 17 2014 4 679 521940 4817521 218 40
8:00:44 12/17/2011 12 17 2011 8 658 521957 4817522 218 40
14:00:33 12/6/2008 12 6 2008 14 633 520985 4817518 220 40
4:00:54 3/8/2010 3 8 2010 4 643 524176 4817529 126 40
6:00:54 1/25/2014 1 25 2014 6 671 521355 4817520 219 40
16:00:24 1/11/2013 1 11 2013 16 658 520927 4817519 220 40
20:00:38 1/29/2012 1 29 2012 20 663 520681 4817518 221 40
2:00:53 1/31/2011 1 31 2011 2 647 520823 4817518 220 40
12:00:48 1/29/2014 1 29 2014 12 679 520603 4817518 221 40
12:00:56 1/5/2010 1 5 2010 12 647 521677 4817521 218 40
4:00:47 1/25/2013 1 25 2013 4 677 521278 4817520 219 40
8:00:49 1/25/2010 1 25 2010 8 641 521027 4817519 220 40
12:00:53 3/7/2011 3 7 2011 12 641 520985 4817519 220 40
18:00:56 3/2/2013 3 2 2013 18 677 521118 4817520 220 40
0:00:48 3/18/2012 3 18 2012 0 663 520727 4817519 221 40
12:00:42 3/7/2011 3 7 2011 12 653 520984 4817520 220 40
12:00:47 1/3/2014 1 3 2014 12 671 521343 4817521 219 40
4:00:47 4/9/2009 4 9 2009 4 637 524183 4817531 126 40
6:00:25 12/18/2011 12 18 2011 6 658 522090 4817523 217 40
0:00:47 1/24/2011 1 24 2011 0 654 521183 4817521 220 40
18:00:55 2/5/2009 2 5 2009 18 632 521332 4817521 219 40
2:00:57 3/10/2014 3 10 2014 2 917 524285 4817531 126 40
22:00:53 12/28/2011 12 28 2011 22 650 522237 4817524 217 40
2:00:54 4/2/2014 4 2 2014 2 679 521972 4817523 218 40
18:00:36 12/12/2011 12 12 2011 18 659 523958 4817530 213 40
14:00:54 3/30/2010 3 30 2010 14 638 522054 4817524 217 40
4:00:49 3/11/2014 3 11 2014 4 908 524374 4817532 126 40
8:00:55 3/3/2013 3 3 2013 8 663 522035 4817524 217 40
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22:00:42 3/26/2012 3 26 2012 22 666 522264 4817524 217 40
20:00:32 12/23/2013 12 23 2013 20 671 521114 4817521 220 40
2:00:23 2/14/2009 2 14 2009 2 633 521309 4817522 219 40
2:00:53 3/17/2014 3 17 2014 2 679 521929 4817524 218 40
6:00:56 3/17/2014 3 17 2014 6 679 521935 4817524 218 40
2:01:12 1/25/2013 1 25 2013 2 677 521276 4817522 219 40
22:00:55 1/15/2011 1 15 2011 22 646 520878 4817520 220 40
18:00:55 3/23/2011 3 23 2011 18 661 521353 4817522 219 40
12:00:21 1/2/2009 1 2 2009 12 637 524438 4817532 97 40
12:13:25 11/27/2013 11 27 2013 12 657 520384 4817519 222 40
10:00:41 12/18/2013 12 18 2013 10 671 524444 4817533 97 40
0:01:09 4/28/2010 4 28 2010 0 646 521916 4817524 218 40
12:00:54 4/13/2013 4 13 2013 12 677 522068 4817524 217 40
0:00:47 4/8/2014 4 8 2014 0 917 520501 4817520 221 40
18:00:48 1/5/2013 1 5 2013 18 671 520650 4817520 221 40
12:00:53 1/19/2011 1 19 2011 12 647 521148 4817522 220 40
0:00:54 3/23/2011 3 23 2011 0 801 521155 4817522 220 40
6:00:54 1/24/2011 1 24 2011 6 641 521192 4817522 220 40
4:00:53 3/19/2013 3 19 2013 4 671 523721 4817531 213 40
2:00:51 3/9/2012 3 9 2012 2 665 520693 4817521 221 40
18:00:23 2/16/2009 2 16 2009 18 634 520735 4817521 221 40
4:00:20 3/20/2014 3 20 2014 4 908 524442 4817533 97 40
0:01:46 12/31/2009 12 31 2009 0 640 521229 4817523 219 40
8:00:44 12/6/2008 12 6 2008 8 633 520981 4817522 220 40
18:00:42 4/5/2012 4 5 2012 18 657 520626 4817521 221 40
16:00:53 12/27/2010 12 27 2010 16 657 521578 4817524 219 40
8:00:23 4/8/2011 4 8 2011 8 660 523759 4817531 213 40
18:01:00 1/1/2014 1 1 2014 18 907 520556 4817521 221 40
22:00:54 1/17/2011 1 17 2011 22 639 521282 4817523 219 40
10:00:41 12/24/2012 12 24 2012 10 657 520139 4817520 222 40
0:00:55 1/19/2014 1 19 2014 0 914 520010 4817519 222 40
0:00:49 4/5/2011 4 5 2011 0 647 520963 4817522 220 40
22:00:23 3/20/2011 3 20 2011 22 658 521006 4817522 220 40
4:00:47 1/24/2011 1 24 2011 4 641 521189 4817523 220 40
8:00:20 1/6/2009 1 6 2009 8 632 520648 4817521 221 40
10:00:57 1/7/2011 1 7 2011 10 641 521418 4817524 219 40
16:00:54 1/28/2013 1 28 2013 16 680 520631 4817521 221 40
6:00:47 1/10/2013 1 10 2013 6 665 521368 4817524 219 40
18:00:53 12/24/2009 12 24 2009 18 643 520893 4817522 220 40
6:00:53 3/17/2013 3 17 2013 6 663 521953 4817526 218 40
22:00:54 3/8/2012 3 8 2012 22 665 520693 4817522 221 40
14:00:54 4/3/2009 4 3 2009 14 638 521196 4817523 220 40
12:00:56 12/3/2008 12 3 2008 12 633 520903 4817522 220 40
4:00:42 1/10/2013 1 10 2013 4 665 521343 4817524 219 40
14:00:46 1/28/2013 1 28 2013 14 680 520623 4817522 221 40
12:00:44 12/6/2008 12 6 2008 12 633 520982 4817523 220 40
4:01:50 3/26/2010 3 26 2010 4 650 524126 4817533 126 40
22:00:42 3/20/2011 3 20 2011 22 660 521022 4817523 220 40
10:00:50 12/29/2012 12 29 2012 10 657 520181 4817520 222 40
18:02:46 3/31/2010 3 31 2010 18 641 524797 4817536 97 40
0:00:42 3/21/2011 3 21 2011 0 658 521003 4817523 220 40
2:00:53 12/25/2012 12 25 2012 2 674 521206 4817524 220 40
20:00:30 12/20/2013 12 20 2013 20 917 521258 4817524 219 40
18:00:53 11/22/2010 11 22 2010 18 641 522243 4817528 217 40
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22:00:54 4/15/2011 4 15 2011 22 665 521974 4817527 218 40
4:00:53 2/16/2014 2 16 2014 4 908 524254 4817535 126 40
18:01:09 2/24/2010 2 24 2010 18 638 523733 4817533 213 40
22:00:56 4/14/2009 4 14 2009 22 641 523777 4817533 213 40
0:00:49 3/27/2012 3 27 2012 0 666 522261 4817528 217 40
4:00:56 4/19/2014 4 19 2014 4 908 523264 4817531 214 40
8:00:47 2/9/2014 2 9 2014 8 916 521210 4817525 219 40
4:00:28 3/31/2011 3 31 2011 4 658 524165 4817535 126 40
8:00:43 2/16/2010 2 16 2010 8 647 524592 4817536 97 40
0:00:56 2/2/2011 2 2 2011 0 657 521374 4817525 219 40
0:00:54 4/1/2010 4 1 2010 0 646 523783 4817533 213 40
20:00:55 3/26/2012 3 26 2012 20 666 522278 4817528 217 40
6:00:48 1/20/2011 1 20 2011 6 647 521318 4817525 219 40
18:00:26 1/29/2011 1 29 2011 18 638 520635 4817523 221 40
2:00:06 3/11/2014 3 11 2014 2 908 524360 4817536 126 40
13:00:12 2/9/2014 2 9 2014 13 657 521271 4817525 219 40
0:00:54 3/9/2012 3 9 2012 0 665 520690 4817524 221 40
20:00:53 1/24/2013 1 24 2013 20 679 520971 4817525 220 40
4:01:09 3/20/2014 3 20 2014 4 917 524369 4817536 126 40
14:00:43 1/18/2011 1 18 2011 14 639 522067 4817528 217 40
8:00:41 1/20/2011 1 20 2011 8 647 521313 4817526 219 40
22:00:56 3/31/2010 3 31 2010 22 646 523782 4817534 213 40
4:00:48 2/14/2009 2 14 2009 4 633 521313 4817526 219 40
8:00:53 1/3/2014 1 3 2014 8 907 520334 4817523 222 40
10:00:55 4/13/2013 4 13 2013 10 677 522070 4817529 217 40
2:00:44 12/24/2010 12 24 2010 2 650 522556 4817531 216 40
4:00:41 3/17/2013 3 17 2013 4 663 521949 4817529 218 40
10:00:49 4/13/2010 4 13 2010 10 652 522045 4817529 217 40
14:00:54 2/10/2013 2 10 2013 14 677 521284 4817527 219 40
16:00:54 2/16/2014 2 16 2014 16 917 520937 4817526 220 40
2:00:41 2/16/2014 2 16 2014 2 908 524252 4817537 126 40
8:00:54 1/10/2013 1 10 2013 8 665 521367 4817527 219 40
2:00:48 3/29/2012 3 29 2012 2 663 521595 4817528 219 40
22:00:09 4/20/2008 4 20 2008 22 631 524187 4817537 126 40
18:00:55 12/9/2010 12 9 2010 18 642 524322 4817537 126 40
22:00:41 2/13/2009 2 13 2009 22 633 521307 4817527 219 40
12:00:15 4/13/2010 4 13 2010 12 652 522032 4817529 217 40
0:00:36 2/27/2014 2 27 2014 0 914 521127 4817526 220 40
18:00:48 2/24/2009 2 24 2009 18 634 521384 4817527 219 40
2:00:47 3/22/2010 3 22 2010 2 640 522233 4817530 217 40
10:00:41 1/24/2011 1 24 2011 10 642 524310 4817537 126 40
6:00:57 4/1/2012 4 1 2012 6 663 521932 4817529 218 40
12:00:41 3/22/2010 3 22 2010 12 653 522067 4817530 217 40
22:00:49 12/20/2013 12 20 2013 22 917 521253 4817527 219 40
18:00:16 3/17/2014 3 17 2014 18 914 521672 4817529 218 40
2:00:47 3/22/2009 3 22 2009 2 646 522028 4817530 217 40
10:00:54 1/19/2010 1 19 2010 10 646 521310 4817528 219 40
2:00:48 3/11/2011 3 11 2011 2 653 521983 4817530 218 40
1:26:14 1/19/2014 1 19 2014 1 657 520574 4817525 221 40
22:01:18 2/24/2011 2 24 2011 22 638 522068 4817530 217 40
0:00:55 3/21/2010 3 21 2010 0 656 521163 4817527 220 40
14:00:55 2/1/2013 2 1 2013 14 680 521102 4817527 220 40
2:00:44 1/29/2011 1 29 2011 2 657 521294 4817528 219 40
6:00:23 3/11/2014 3 11 2014 6 908 524383 4817538 126 40
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2:01:06 4/6/2010 4 6 2010 2 647 522007 4817530 217 40
2:00:34 2/2/2011 2 2 2011 2 657 521371 4817528 219 40
18:00:53 3/11/2011 3 11 2011 18 801 521312 4817528 219 40
16:00:54 2/2/2013 2 2 2013 16 665 520599 4817526 221 40
10:00:48 11/23/2010 11 23 2010 10 641 522209 4817531 217 40
2:00:41 5/3/2011 5 3 2011 2 654 522017 4817531 217 40
22:00:48 3/26/2012 3 26 2012 22 678 521912 4817530 218 40
10:00:53 12/10/2010 12 10 2010 10 641 521153 4817528 220 40
16:01:18 11/21/2011 11 21 2011 16 665 520648 4817527 221 40
18:00:54 1/2/2011 1 2 2011 18 657 520597 4817526 221 40
8:00:41 2/18/2014 2 18 2014 8 914 521345 4817529 219 40
2:00:47 3/31/2011 3 31 2011 2 658 524165 4817538 126 40
0:00:19 4/8/2011 4 8 2011 0 655 524192 4817539 126 40
16:00:42 2/12/2011 2 12 2011 16 657 520790 4817527 221 40
18:00:51 11/21/2011 11 21 2011 18 665 520649 4817527 221 40
14:01:12 2/12/2014 2 12 2014 14 909 522291 4817532 217 40
18:00:53 2/1/2011 2 1 2011 18 657 521371 4817529 219 40
18:00:48 3/26/2012 3 26 2012 18 678 521915 4817531 218 40
2:00:53 3/30/2011 3 30 2011 2 666 523787 4817537 213 40
6:00:53 1/1/2010 1 1 2010 6 646 522002 4817531 218 40
8:00:47 2/5/2011 2 5 2011 8 647 521026 4817528 220 40
12:00:53 3/7/2011 3 7 2011 12 655 520874 4817528 220 40
2:00:56 3/1/2014 3 1 2014 2 909 524363 4817540 126 40
2:00:22 1/6/2009 1 6 2009 2 632 520646 4817527 221 40
20:00:23 2/28/2014 2 28 2014 20 909 524474 4817540 97 40
6:00:57 4/6/2010 4 6 2010 6 639 521996 4817532 218 40
18:01:07 1/2/2010 1 2 2010 18 641 524511 4817541 97 40
12:00:54 2/7/2011 2 7 2011 12 641 521146 4817529 220 40
20:00:20 1/2/2013 1 2 2013 20 658 521985 4817532 218 40
20:01:06 12/15/2013 12 15 2013 20 671 524231 4817540 126 40
10:00:48 2/11/2011 2 11 2011 10 638 521260 4817530 219 40
6:00:54 1/11/2011 1 11 2011 6 641 521454 4817530 219 40
2:00:20 4/19/2008 4 19 2008 2 636 524719 4817542 97 40
4:00:43 1/29/2011 1 29 2011 4 657 521294 4817530 219 40
6:00:43 1/6/2009 1 6 2009 6 632 520646 4817528 221 40
22:00:50 12/1/2012 12 1 2012 22 675 524562 4817541 97 40
6:00:56 2/18/2014 2 18 2014 6 914 521349 4817530 219 40
14:00:44 2/22/2011 2 22 2011 14 653 521425 4817531 219 40
0:01:12 2/25/2011 2 25 2011 0 638 522073 4817533 217 40
8:00:55 3/3/2013 3 3 2013 8 677 521171 4817530 220 40
0:00:23 1/25/2011 1 25 2011 0 657 521213 4817530 219 40
14:00:48 12/31/2009 12 31 2009 14 643 522070 4817533 217 40
4:00:57 3/3/2010 3 3 2010 4 647 521247 4817530 219 40
2:00:56 3/17/2013 3 17 2013 2 663 521944 4817533 218 40
0:00:42 3/21/2011 3 21 2011 0 660 521026 4817530 220 40
18:00:44 2/25/2011 2 25 2011 18 638 521224 4817531 219 40
4:01:01 12/25/2012 12 25 2012 4 674 521204 4817531 220 40
16:00:35 1/11/2013 1 11 2013 16 677 520900 4817530 220 40
16:00:47 12/31/2009 12 31 2009 16 643 522077 4817533 217 40
14:00:42 1/2/2010 1 2 2010 14 647 521295 4817531 219 40
2:00:54 4/16/2014 4 16 2014 2 908 524661 4817543 97 40
22:00:30 2/1/2011 2 1 2011 22 657 521369 4817531 219 40
18:00:21 1/19/2010 1 19 2010 18 633 521751 4817533 218 40
8:00:54 2/14/2009 2 14 2009 8 633 521310 4817531 219 40
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18:00:22 3/26/2012 3 26 2012 18 670 521890 4817533 218 40
12:00:43 1/2/2010 1 2 2010 12 646 521314 4817531 219 40
4:00:53 12/30/2013 12 30 2013 4 917 521472 4817532 219 40
2:00:30 4/25/2014 4 25 2014 2 909 521925 4817534 218 40
4:00:47 4/6/2010 4 6 2010 4 639 522004 4817534 218 40
0:00:53 4/12/2012 4 12 2012 0 665 521909 4817534 218 40
4:00:53 3/31/2012 3 31 2012 4 677 523782 4817540 213 40
10:00:17 12/6/2008 12 6 2008 10 633 520982 4817531 220 40
16:00:52 11/22/2010 11 22 2010 16 643 522076 4817534 217 40
7:56:20 12/21/2013 12 21 2013 7 657 521028 4817531 220 40
0:00:41 12/22/2013 12 22 2013 0 917 521158 4817532 220 40
4:00:55 2/15/2014 2 15 2014 4 917 521198 4817532 220 40
6:00:54 2/18/2014 2 18 2014 6 909 521367 4817532 219 40
16:00:38 1/16/2012 1 16 2012 16 665 521574 4817533 219 40
4:00:20 12/25/2008 12 25 2008 4 634 524199 4817542 126 40
18:00:53 1/14/2011 1 14 2011 18 657 520682 4817530 221 40
2:00:49 3/27/2011 3 27 2011 2 661 523779 4817541 213 40
10:00:25 1/21/2009 1 21 2009 10 635 521344 4817533 219 40
16:00:23 2/2/2012 2 2 2012 16 658 521455 4817533 219 40
14:01:23 2/15/2013 2 15 2013 14 677 521283 4817533 219 40
10:00:46 2/14/2013 2 14 2013 10 665 520970 4817532 220 40
14:00:41 2/17/2011 2 17 2011 14 638 522077 4817536 217 40
14:00:53 2/28/2011 2 28 2011 14 638 521258 4817533 219 40
0:00:53 4/25/2014 4 25 2014 0 909 522249 4817536 217 40
4:00:28 12/21/2013 12 21 2013 4 671 521092 4817533 220 40
16:00:54 3/3/2013 3 3 2013 16 679 520810 4817532 220 40
16:00:43 2/14/2012 2 14 2012 16 658 520799 4817532 221 40
2:00:47 1/25/2011 1 25 2011 2 657 521225 4817533 219 40
18:00:59 3/20/2010 3 20 2010 18 647 520171 4817530 222 40
20:00:54 2/28/2014 2 28 2014 20 917 522195 4817536 217 40
2:00:56 4/4/2010 4 4 2010 2 655 523480 4817541 214 40
14:00:48 3/22/2010 3 22 2010 14 654 522040 4817536 217 40
22:00:54 3/26/2011 3 26 2011 22 659 523794 4817542 213 40
16:00:36 1/18/2011 1 18 2011 16 657 521148 4817533 220 40
2:00:53 12/19/2011 12 19 2011 2 658 522080 4817536 217 40
10:00:54 1/9/2013 1 9 2013 10 680 521170 4817533 220 40
22:00:56 4/6/2011 4 6 2011 22 663 524378 4817544 126 40
8:00:23 12/5/2010 12 5 2010 8 641 521236 4817534 219 40
16:00:44 2/15/2012 2 15 2012 16 658 520920 4817533 220 40
14:00:53 2/4/2011 2 4 2011 14 646 520884 4817533 220 40
6:00:31 2/14/2009 2 14 2009 6 633 521305 4817534 219 40
14:00:41 1/2/2010 1 2 2010 14 646 521296 4817534 219 40
22:00:47 3/1/2014 3 1 2014 22 909 524628 4817546 97 40
14:00:53 1/2/2009 1 2 2009 14 637 524431 4817545 97 40
16:00:48 4/8/2012 4 8 2012 16 665 521117 4817534 220 40
16:00:53 2/15/2013 2 15 2013 16 677 521321 4817535 219 40
10:01:08 11/23/2010 11 23 2010 10 639 521952 4817537 218 40
20:00:54 12/14/2013 12 14 2013 20 917 521345 4817535 219 40
16:00:41 1/27/2011 1 27 2011 16 654 521416 4817536 219 40
0:01:00 3/17/2014 3 17 2014 0 907 522085 4817538 217 40
18:00:42 1/24/2011 1 24 2011 18 657 521221 4817535 219 40
18:00:54 1/2/2011 1 2 2011 18 646 521057 4817534 220 40
2:00:41 12/22/2013 12 22 2013 2 917 521162 4817535 220 40
18:00:53 3/11/2010 3 11 2010 18 639 521422 4817536 219 40
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16:01:14 2/1/2013 2 1 2013 16 665 521112 4817535 220 40
16:00:50 2/16/2011 2 16 2011 16 638 521748 4817537 218 40
8:01:04 4/6/2013 4 6 2013 8 658 522653 4817540 216 40
0:00:56 1/15/2014 1 15 2014 0 914 520638 4817534 221 40
4:00:20 1/6/2009 1 6 2009 4 632 520636 4817534 221 40
2:00:31 3/31/2013 3 31 2013 2 663 524261 4817546 126 40
18:00:39 2/4/2011 2 4 2011 18 646 520851 4817534 220 40
16:00:36 3/22/2010 3 22 2010 16 654 521910 4817538 218 40
12:00:26 2/2/2012 2 2 2012 12 658 521458 4817536 219 40
2:00:53 3/7/2013 3 7 2013 2 657 521029 4817535 220 40
6:01:46 12/21/2013 12 21 2013 6 671 521083 4817535 220 40
0:00:54 4/11/2013 4 11 2013 0 677 521894 4817538 218 40
14:00:48 2/6/2014 2 6 2014 14 914 520821 4817535 220 40
18:00:42 1/28/2013 1 28 2013 18 680 520632 4817534 221 40
18:01:12 3/1/2010 3 1 2010 18 643 520751 4817535 221 40
22:00:48 3/29/2011 3 29 2011 22 669 523762 4817545 213 40
14:00:56 2/18/2013 2 18 2013 14 677 521356 4817537 219 40
18:00:53 2/10/2009 2 10 2009 18 634 521378 4817537 219 40
0:00:47 3/23/2010 3 23 2010 0 650 523743 4817545 213 40
2:01:12 4/5/2013 4 5 2013 2 679 521888 4817539 218 40
18:00:48 3/31/2010 3 31 2010 18 646 523783 4817545 213 40
16:01:00 12/2/2010 12 2 2010 16 647 520307 4817534 222 40
22:00:54 4/5/2014 4 5 2014 22 913 522259 4817540 217 40
0:00:47 1/25/2011 1 25 2011 0 641 521261 4817537 219 40
18:00:42 1/10/2011 1 10 2011 18 646 521375 4817537 219 40
2:00:54 5/4/2009 5 4 2009 2 634 521197 4817537 220 40
0:00:48 3/18/2010 3 18 2010 0 654 521285 4817537 219 40
2:00:41 4/2/2014 4 2 2014 2 918 522159 4817540 217 40
8:00:55 2/8/2014 2 8 2014 8 917 522060 4817540 217 40
2:00:50 1/25/2011 1 25 2011 2 641 521263 4817537 219 40
22:00:42 3/21/2010 3 21 2010 22 640 522255 4817540 217 40
0:01:30 1/1/2010 1 1 2010 0 638 522306 4817541 217 40
0:00:42 3/27/2011 3 27 2011 0 659 523744 4817546 213 40
20:00:53 4/8/2014 4 8 2014 20 914 521812 4817539 218 40
14:00:23 1/2/2010 1 2 2010 14 640 521209 4817538 219 40
8:00:53 2/18/2014 2 18 2014 8 909 521367 4817538 219 40
10:00:48 12/9/2011 12 9 2011 10 655 520202 4817535 222 40
2:00:49 1/10/2013 1 10 2013 2 665 521365 4817538 219 40
0:00:23 4/21/2008 4 21 2008 0 633 524317 4817548 126 40
10:00:47 2/14/2009 2 14 2009 10 633 521144 4817538 220 40
22:00:42 12/30/2013 12 30 2013 22 671 521119 4817538 220 40
6:00:56 3/19/2013 3 19 2013 6 671 523755 4817546 213 40
16:00:41 2/24/2013 2 24 2013 16 671 520634 4817536 221 40
18:00:59 4/15/2008 4 15 2008 18 632 524220 4817548 126 40
6:00:41 2/8/2014 2 8 2014 6 917 522072 4817541 217 40
22:00:32 3/16/2014 3 16 2014 22 907 522081 4817541 217 40
22:00:25 1/24/2011 1 24 2011 22 657 521222 4817538 219 40
18:00:21 3/30/2011 3 30 2011 18 658 524158 4817548 126 40
0:00:50 1/6/2009 1 6 2009 0 632 520641 4817536 221 40
4:00:54 1/1/2010 1 1 2010 4 646 522072 4817541 217 40
0:00:36 1/10/2013 1 10 2013 0 671 521381 4817539 219 40
22:00:53 1/10/2014 1 10 2014 22 679 524475 4817549 97 40
14:00:47 12/21/2009 12 21 2009 14 647 521808 4817540 218 40
14:00:53 4/8/2012 4 8 2012 14 665 521121 4817538 220 40
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16:00:48 1/17/2011 1 17 2011 16 641 521091 4817538 220 40
10:00:41 12/28/2010 12 28 2010 10 639 524253 4817549 126 40
10:00:54 2/9/2013 2 9 2013 10 677 521114 4817538 220 40
8:00:49 3/31/2010 3 31 2010 8 641 523950 4817548 213 40
18:00:55 2/9/2009 2 9 2009 18 632 521292 4817539 219 40
2:00:37 3/6/2011 3 6 2011 2 657 521011 4817538 220 40
22:00:54 4/10/2013 4 10 2013 22 677 521886 4817541 218 40
22:00:53 4/6/2011 4 6 2011 22 654 524373 4817550 126 40
8:00:53 4/22/2012 4 22 2012 8 672 522640 4817544 216 40
18:00:56 12/2/2010 12 2 2010 18 647 520318 4817536 222 40
14:00:24 2/2/2012 2 2 2012 14 658 521455 4817540 219 40
22:00:54 1/14/2011 1 14 2011 22 657 520683 4817538 221 40
16:00:21 2/26/2012 2 26 2012 16 658 520581 4817538 221 40
18:00:53 3/27/2011 3 27 2011 18 654 521499 4817540 219 40
22:00:42 1/2/2011 1 2 2011 22 657 520601 4817538 221 40
22:00:55 2/25/2011 2 25 2011 22 654 521360 4817540 219 40
22:00:54 12/20/2010 12 20 2010 22 650 523722 4817548 213 40
10:01:51 1/23/2011 1 23 2011 10 642 524582 4817551 97 40
22:00:44 3/3/2010 3 3 2010 22 647 524639 4817551 97 40
18:00:49 2/13/2009 2 13 2009 18 632 521107 4817539 220 40
14:00:48 2/22/2011 2 22 2011 14 654 521929 4817542 218 40
12:00:41 1/2/2010 1 2 2010 12 647 521282 4817540 219 40
10:00:53 4/28/2010 4 28 2010 10 644 522224 4817543 217 40
0:00:55 1/11/2011 1 11 2011 0 646 521367 4817540 219 40
12:00:56 12/19/2008 12 19 2008 12 632 521360 4817541 219 40
18:00:42 4/3/2009 4 3 2009 18 646 520819 4817539 220 40
22:00:53 12/24/2009 12 24 2009 22 640 521197 4817540 220 40
14:00:54 2/7/2014 2 7 2014 14 914 521884 4817543 218 40
16:00:53 4/3/2009 4 3 2009 16 646 520839 4817539 220 40
12:00:30 3/22/2010 3 22 2010 12 654 522078 4817543 217 40
0:00:26 12/29/2010 12 29 2010 0 639 523266 4817547 214 40
18:00:47 2/5/2011 2 5 2011 18 647 520675 4817539 221 40
14:01:23 12/13/2010 12 13 2010 14 647 521023 4817540 220 40
4:00:56 4/16/2011 4 16 2011 4 665 522030 4817544 217 40
4:00:54 2/19/2011 2 19 2011 4 655 521171 4817541 220 40
22:00:42 3/17/2010 3 17 2010 22 654 521281 4817541 219 40
16:00:54 2/25/2011 2 25 2011 16 657 520579 4817539 221 40
2:00:53 2/27/2014 2 27 2014 2 916 521343 4817541 219 40
16:00:24 1/5/2013 1 5 2013 16 671 520830 4817540 220 40
18:00:47 3/3/2013 3 3 2013 18 657 520974 4817540 220 40
16:00:48 2/12/2011 2 12 2011 16 641 520799 4817540 221 40
18:00:48 12/16/2011 12 16 2011 18 658 521886 4817543 218 40
12:00:54 12/12/2010 12 12 2010 12 801 520898 4817540 220 40
22:00:54 4/11/2012 4 11 2012 22 665 521910 4817543 218 40
22:00:41 1/10/2013 1 10 2013 22 680 521410 4817542 219 40
18:00:45 4/13/2010 4 13 2010 18 643 524756 4817554 97 40
18:00:44 12/24/2009 12 24 2009 18 640 521196 4817541 220 40
18:00:43 3/27/2014 3 27 2014 18 679 521727 4817543 218 40
4:00:53 12/22/2013 12 22 2013 4 917 521131 4817541 220 40
14:00:54 4/1/2012 4 1 2012 14 665 522202 4817545 217 40
6:01:48 1/22/2011 1 22 2011 6 654 522019 4817544 217 40
10:00:41 4/1/2012 4 1 2012 10 674 521231 4817542 219 40
18:00:48 2/24/2011 2 24 2011 18 655 522034 4817544 217 40
0:00:53 3/30/2010 3 30 2010 0 638 520218 4817539 222 40
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12:01:18 12/27/2010 12 27 2010 12 657 521327 4817542 219 40
2:00:54 3/31/2012 3 31 2012 2 679 524585 4817553 97 40
4:00:56 1/1/2010 1 1 2010 4 638 522249 4817545 217 40
0:17:14 5/6/2013 5 6 2013 0 657 521238 4817542 219 40
2:00:41 1/19/2011 1 19 2011 2 641 521363 4817543 219 40
4:02:24 3/26/2010 3 26 2010 4 638 524154 4817552 126 40
18:00:41 3/19/2008 3 19 2008 18 633 521438 4817543 219 40
18:00:21 2/13/2009 2 13 2009 18 632 521112 4817542 220 40
0:00:54 3/22/2010 3 22 2010 0 640 522254 4817546 217 40
12:00:30 2/24/2013 2 24 2013 12 671 521129 4817542 220 40
18:01:00 1/3/2011 1 3 2011 18 646 520661 4817541 221 40
0:00:36 1/1/2014 1 1 2014 0 914 521291 4817543 219 40
14:01:11 12/26/2009 12 26 2009 14 639 521203 4817543 220 40
22:00:54 1/9/2013 1 9 2013 22 671 521381 4817543 219 40
14:00:26 4/13/2011 4 13 2011 14 641 521093 4817542 220 40
22:00:49 2/27/2014 2 27 2014 22 914 520557 4817541 221 40
22:00:53 12/22/2012 12 22 2012 22 674 520926 4817542 220 40
14:00:54 1/21/2011 1 21 2011 14 639 522323 4817546 217 40
0:00:48 3/11/2011 3 11 2011 0 653 522043 4817546 217 40
14:00:26 2/17/2011 2 17 2011 14 654 521957 4817545 218 40
8:00:54 1/15/2011 1 15 2011 8 641 521343 4817544 219 40
18:00:55 1/3/2011 1 3 2011 18 646 520661 4817542 221 40
2:00:54 3/30/2011 3 30 2011 2 669 523760 4817552 213 40
16:00:55 1/23/2011 1 23 2011 16 657 520859 4817543 220 40
18:00:55 12/25/2010 12 25 2010 18 647 520908 4817543 220 40
12:00:42 1/21/2011 1 21 2011 12 655 521931 4817546 218 40
6:00:55 1/10/2013 1 10 2013 6 663 523722 4817552 213 40
22:00:24 2/19/2009 2 19 2009 22 637 524701 4817556 97 40
6:00:54 1/26/2014 1 26 2014 6 671 521274 4817544 219 40
22:00:54 12/31/2013 12 31 2013 22 914 521293 4817544 219 40
14:00:42 10/26/2008 10 26 2008 14 637 522252 4817548 217 40
4:00:47 3/31/2013 3 31 2013 4 663 524261 4817555 126 40
14:00:24 1/6/2011 1 6 2011 14 655 521441 4817545 219 40
22:00:39 1/10/2011 1 10 2011 22 646 521365 4817545 219 40
22:00:55 1/24/2011 1 24 2011 22 641 521261 4817545 219 40
18:00:41 2/24/2013 2 24 2013 18 665 520555 4817543 221 40
16:00:36 2/6/2014 2 6 2014 16 914 520730 4817543 221 40
22:00:51 4/3/2010 4 3 2010 22 640 524248 4817555 126 40
22:00:48 3/29/2014 3 29 2014 22 907 524367 4817555 126 40
6:00:47 2/11/2014 2 11 2014 6 909 521327 4817545 219 40
22:00:27 12/23/2013 12 23 2013 22 914 521070 4817544 220 40
12:00:53 1/2/2010 1 2 2010 12 640 521203 4817545 220 40
14:00:53 12/2/2010 12 2 2010 14 647 520334 4817542 222 40
16:00:53 1/6/2013 1 6 2013 16 671 520687 4817543 221 40
16:00:55 12/13/2010 12 13 2010 16 647 521057 4817545 220 40
16:00:53 1/25/2011 1 25 2011 16 657 520600 4817543 221 40
4:00:48 2/19/2011 2 19 2011 4 650 521300 4817545 219 40
18:00:20 2/4/2011 2 4 2011 18 657 521100 4817545 220 40
14:00:21 4/3/2009 4 3 2009 14 646 520835 4817544 220 40
14:00:54 3/29/2010 3 29 2010 14 656 522027 4817548 217 40
0:00:43 12/24/2013 12 24 2013 0 914 521072 4817545 220 40
0:00:54 3/5/2010 3 5 2010 0 638 524418 4817556 97 40
20:00:54 1/10/2014 1 10 2014 20 679 524478 4817557 97 40
18:00:39 1/31/2014 1 31 2014 18 671 520590 4817544 221 40
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22:00:53 4/22/2013 4 22 2013 22 671 521356 4817546 219 40
6:00:54 2/13/2013 2 13 2013 6 677 521356 4817546 219 40
22:00:23 1/3/2011 1 3 2011 22 646 520662 4817544 221 40
14:00:23 12/22/2013 12 22 2013 14 909 521933 4817548 218 40
4:00:53 2/13/2013 2 13 2013 4 677 521354 4817546 219 40
0:00:54 3/30/2011 3 30 2011 0 666 523798 4817555 213 40
12:00:54 12/2/2010 12 2 2010 12 647 520335 4817543 222 40
8:00:31 4/17/2011 4 17 2011 8 665 521566 4817547 219 40
6:00:24 4/16/2011 4 16 2011 6 665 522029 4817549 217 40
18:00:54 1/24/2011 1 24 2011 18 641 521261 4817546 219 40
2:00:52 1/1/2010 1 1 2010 2 646 522067 4817549 217 40
12:00:54 12/20/2010 12 20 2010 12 647 521272 4817546 219 40
14:00:50 2/22/2013 2 22 2013 14 658 521420 4817547 219 40
12:00:48 12/22/2013 12 22 2013 12 909 521931 4817548 218 40
6:00:41 12/21/2009 12 21 2009 6 647 522049 4817549 217 40
2:00:53 4/19/2014 4 19 2014 2 908 523376 4817553 214 40
22:00:55 4/4/2011 4 4 2011 22 641 520901 4817545 220 40
18:01:24 12/20/2013 12 20 2013 18 917 521279 4817546 219 40
10:01:04 12/31/2013 12 31 2013 10 671 521098 4817546 220 40
0:00:23 4/26/2011 4 26 2011 0 664 524169 4817556 126 40
18:00:47 1/2/2010 1 2 2010 18 633 524541 4817558 97 40
8:00:26 3/27/2010 3 27 2010 8 657 521735 4817548 218 40
12:00:48 2/4/2011 2 4 2011 12 646 520890 4817546 220 40
8:00:50 11/17/2010 11 17 2010 8 657 521464 4817547 219 40
0:00:28 2/13/2011 2 13 2011 0 638 520962 4817546 220 40
14:00:54 4/8/2010 4 8 2010 14 643 520962 4817546 220 40
16:00:42 10/26/2008 10 26 2008 16 637 522250 4817550 217 40
6:00:41 4/26/2014 4 26 2014 6 908 523074 4817553 215 40
18:00:31 2/25/2011 2 25 2011 18 654 521352 4817547 219 40
22:00:42 3/4/2010 3 4 2010 22 638 524415 4817558 126 40
4:00:57 12/2/2010 12 2 2010 4 647 521203 4817547 220 40
2:00:57 1/11/2011 1 11 2011 2 657 521657 4817548 218 40
6:00:53 3/25/2009 3 25 2009 6 642 522026 4817550 217 40
10:00:54 1/2/2010 1 2 2010 10 640 521204 4817547 220 40
22:00:54 2/24/2011 2 24 2011 22 654 522026 4817550 217 40
10:00:41 2/25/2011 2 25 2011 10 647 521150 4817547 220 40
18:01:02 3/19/2010 3 19 2010 18 639 520773 4817546 221 40
2:00:23 1/4/2011 1 4 2011 2 646 520659 4817546 221 40
16:00:34 3/26/2011 3 26 2011 16 658 521425 4817548 219 40
0:00:56 3/26/2014 3 26 2014 0 914 521067 4817547 220 40
2:00:48 2/19/2011 2 19 2011 2 650 521293 4817548 219 40
2:00:53 2/13/2014 2 13 2014 2 679 520931 4817547 220 40
18:00:48 12/24/2012 12 24 2012 18 657 520129 4817545 222 40
18:00:52 3/31/2011 3 31 2011 18 801 521819 4817550 218 40
10:00:53 11/22/2010 11 22 2010 10 643 522060 4817551 217 40
8:00:21 12/24/2008 12 24 2008 8 634 524199 4817558 126 40
18:00:53 1/14/2011 1 14 2011 18 654 520680 4817547 221 40
18:00:54 1/19/2010 1 19 2010 18 633 521343 4817549 219 40
14:00:54 2/24/2013 2 24 2013 14 671 521053 4817548 220 40
22:00:55 12/1/2010 12 1 2010 22 639 520831 4817547 220 40
2:00:29 4/9/2014 4 9 2014 2 679 521365 4817549 219 40
18:00:47 1/9/2013 1 9 2013 18 671 521375 4817549 219 40
18:00:21 3/27/2011 3 27 2011 18 655 521454 4817549 219 40
2:01:17 3/6/2010 3 6 2010 2 643 524176 4817559 126 40
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2:00:56 3/5/2010 3 5 2010 2 638 524456 4817560 97 40
19:25:26 1/18/2014 1 18 2014 19 657 520592 4817547 221 40
22:00:49 3/17/2010 3 17 2010 22 655 520759 4817547 221 40
18:00:35 1/25/2010 1 25 2010 18 640 521040 4817548 220 40
4:01:26 1/25/2014 1 25 2014 4 671 521402 4817550 219 40
18:00:49 1/16/2012 1 16 2012 18 663 523920 4817558 213 40
8:01:12 12/21/2009 12 21 2009 8 647 522020 4817552 217 40
18:00:43 1/15/2011 1 15 2011 18 646 520901 4817548 220 40
0:00:38 3/30/2011 3 30 2011 0 669 523763 4817558 213 40
18:00:56 12/23/2013 12 23 2013 18 671 521145 4817549 220 40
20:00:43 12/17/2011 12 17 2011 20 658 521956 4817552 218 40
18:00:25 3/4/2010 3 4 2010 18 633 520742 4817548 221 40
0:00:43 4/4/2010 4 4 2010 0 640 524242 4817560 126 40
8:00:43 12/23/2013 12 23 2013 8 917 521217 4817550 219 40
22:00:17 4/10/2009 4 10 2009 22 633 524418 4817561 97 40
12:01:06 12/21/2009 12 21 2009 12 647 521799 4817552 218 40
8:00:48 1/24/2010 1 24 2010 8 638 521302 4817550 219 40
16:00:24 2/25/2011 2 25 2011 16 650 521371 4817551 219 40
6:00:50 12/23/2013 12 23 2013 6 917 521216 4817550 219 40
22:00:54 4/16/2011 4 16 2011 22 801 522038 4817553 217 40
2:00:42 12/2/2010 12 2 2010 2 647 521186 4817550 220 40
4:00:42 1/22/2011 1 22 2011 4 654 522018 4817553 217 40
14:00:24 1/21/2011 1 21 2011 14 647 521734 4817552 218 40
0:00:54 1/17/2012 1 17 2012 0 663 523912 4817560 213 40
6:00:54 3/31/2013 3 31 2013 6 663 524269 4817561 126 40
2:00:47 3/14/2012 3 14 2012 2 666 521415 4817552 219 40
16:00:44 12/29/2012 12 29 2012 16 674 521085 4817551 220 40
12:00:54 12/15/2013 12 15 2013 12 917 521094 4817551 220 40
16:00:42 2/24/2013 2 24 2013 16 665 520572 4817549 221 40
18:00:53 12/31/2013 12 31 2013 18 909 521961 4817553 218 40
18:00:48 1/10/2011 1 10 2011 18 650 521365 4817552 219 40
0:00:53 4/17/2011 4 17 2011 0 801 522035 4817554 217 40
6:00:47 1/24/2011 1 24 2011 6 654 521205 4817551 220 40
18:00:55 2/13/2011 2 13 2011 18 801 523691 4817559 213 40
14:00:48 1/19/2010 1 19 2010 14 646 521349 4817552 219 40
12:00:27 3/16/2011 3 16 2011 12 658 522011 4817554 217 40
22:00:53 12/23/2013 12 23 2013 22 909 522211 4817555 217 40
6:00:54 12/10/2010 12 10 2010 6 638 521245 4817551 219 40
18:00:48 12/3/2010 12 3 2010 18 647 520322 4817549 222 40
4:00:47 3/9/2014 3 9 2014 4 679 521048 4817551 220 40
6:00:53 12/2/2010 12 2 2010 6 647 521203 4817551 220 40
18:00:56 1/10/2013 1 10 2013 18 680 521412 4817552 219 40
4:00:49 1/14/2011 1 14 2011 4 657 521649 4817553 218 40
22:00:47 4/8/2014 4 8 2014 22 679 521293 4817552 219 40
8:00:47 12/15/2013 12 15 2013 8 907 524560 4817563 97 40
18:00:41 2/9/2013 2 9 2013 18 677 520701 4817550 221 40
14:00:53 3/3/2013 3 3 2013 14 679 520859 4817551 220 40
18:00:54 3/27/2010 3 27 2010 18 653 522589 4817556 216 40
4:00:47 1/25/2011 1 25 2011 4 647 521236 4817552 219 40
0:00:56 2/25/2011 2 25 2011 0 654 522035 4817554 217 40
6:00:56 12/15/2012 12 15 2012 6 677 523922 4817561 213 40
10:00:53 2/4/2011 2 4 2011 10 646 520973 4817551 220 40
4:00:48 4/22/2012 4 22 2012 4 672 522800 4817557 216 40
2:01:15 1/11/2011 1 11 2011 2 654 521347 4817553 219 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:54 4/11/2013 4 11 2013 22 679 521056 4817552 220 40
0:00:53 4/12/2013 4 12 2013 0 679 521056 4817552 220 40
0:00:50 1/4/2011 1 4 2011 0 646 520667 4817551 221 40
20:00:44 12/30/2013 12 30 2013 20 671 521122 4817552 220 40
10:00:53 2/7/2011 2 7 2011 10 647 520586 4817551 221 40
16:00:54 1/3/2011 1 3 2011 16 646 520690 4817551 221 40
18:01:18 12/22/2013 12 22 2013 18 909 522286 4817556 217 40
18:02:23 11/29/2013 11 29 2013 18 914 520333 4817550 222 40
16:00:35 12/31/2013 12 31 2013 16 914 520871 4817552 220 40
22:00:43 4/17/2011 4 17 2011 22 666 524437 4817564 97 40
4:01:41 2/18/2010 2 18 2010 4 643 524463 4817564 97 40
4:00:24 12/21/2013 12 21 2013 4 917 521499 4817554 219 40
4:00:42 1/25/2011 1 25 2011 4 641 521282 4817553 219 40
2:00:55 4/17/2011 4 17 2011 2 801 522039 4817556 217 40
0:00:53 3/14/2012 3 14 2012 0 666 521415 4817554 219 40
2:00:50 2/15/2011 2 15 2011 2 650 521204 4817553 220 40
18:00:54 3/21/2010 3 21 2010 18 653 522046 4817556 217 40
18:00:54 4/1/2010 4 1 2010 18 746 524349 4817564 126 40
10:00:23 12/23/2012 12 23 2012 10 658 521745 4817555 218 40
2:00:54 12/31/2009 12 31 2009 2 640 521225 4817554 219 40
8:00:48 2/18/2014 2 18 2014 8 679 521340 4817554 219 40
2:00:53 1/24/2011 1 24 2011 2 654 521202 4817553 220 40
18:00:45 1/31/2013 1 31 2013 18 665 520652 4817552 221 40
4:00:48 1/11/2011 1 11 2011 4 654 521346 4817554 219 40
12:00:23 1/21/2009 1 21 2009 12 635 521367 4817554 219 40
14:00:54 2/3/2014 2 3 2014 14 671 520503 4817551 221 40
0:00:43 12/24/2010 12 24 2010 0 650 522545 4817558 216 40
14:00:27 1/24/2011 1 24 2011 14 641 521223 4817554 219 40
16:01:11 2/4/2013 2 4 2013 16 677 521393 4817554 219 40
4:01:54 3/26/2010 3 26 2010 4 644 524359 4817564 126 40
18:00:59 3/11/2012 3 11 2012 18 665 521348 4817554 219 40
12:00:53 12/23/2012 12 23 2012 12 665 521998 4817557 218 40
4:00:36 3/14/2012 3 14 2012 4 666 521425 4817555 219 40
18:00:44 3/26/2012 3 26 2012 18 677 521689 4817556 218 40
18:01:42 12/21/2011 12 21 2011 18 641 521597 4817555 219 40
18:00:53 1/2/2011 1 2 2011 18 646 521069 4817554 220 40
12:00:47 12/26/2009 12 26 2009 12 640 521169 4817554 220 40
18:00:55 4/3/2009 4 3 2009 18 634 521040 4817554 220 40
18:01:15 2/24/2011 2 24 2011 18 654 522028 4817557 217 40
18:00:56 2/24/2009 2 24 2009 18 633 521610 4817556 218 40
22:00:41 3/7/2014 3 7 2014 22 916 521334 4817555 219 40
4:00:56 4/19/2013 4 19 2013 4 677 521944 4817557 218 40
22:00:24 12/15/2011 12 15 2011 22 658 521989 4817557 218 40
6:00:53 1/11/2011 1 11 2011 6 654 521346 4817555 219 40
18:00:55 1/24/2013 1 24 2013 18 680 521348 4817555 219 40
6:00:55 3/29/2009 3 29 2009 6 634 521194 4817555 220 40
18:00:54 1/21/2010 1 21 2010 18 647 520034 4817551 222 40
0:00:55 12/10/2010 12 10 2010 0 638 521239 4817555 219 40
12:00:56 1/5/2010 1 5 2010 12 640 521544 4817556 219 40
18:00:56 3/6/2010 3 6 2010 18 646 520918 4817554 220 40
8:00:30 3/4/2014 3 4 2014 8 916 521056 4817555 220 40
6:00:55 2/15/2011 2 15 2011 6 650 521200 4817555 220 40
22:00:54 1/9/2013 1 9 2013 22 680 521361 4817556 219 40
2:01:24 4/11/2009 4 11 2009 2 642 523734 4817564 213 40
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18:00:47 4/8/2009 4 8 2009 18 639 524190 4817565 126 40
22:00:41 1/14/2011 1 14 2011 22 654 520676 4817554 221 40
2:01:12 12/10/2010 12 10 2010 2 638 521246 4817555 219 40
10:00:54 11/27/2013 11 27 2013 10 914 520419 4817553 221 40
14:01:23 2/4/2013 2 4 2013 14 677 521391 4817556 219 40
16:00:54 1/10/2013 1 10 2013 16 658 521478 4817556 219 40
6:00:38 11/23/2010 11 23 2010 6 643 522033 4817558 217 40
4:00:53 12/10/2010 12 10 2010 4 638 521253 4817556 219 40
22:00:47 1/19/2010 1 19 2010 22 633 521343 4817556 219 40
18:01:23 1/23/2010 1 23 2010 18 646 521524 4817557 219 40
14:00:49 2/22/2013 2 22 2013 14 663 521504 4817557 219 40
14:00:24 4/16/2011 4 16 2011 14 658 522262 4817559 217 40
6:00:48 3/29/2014 3 29 2014 6 907 524378 4817566 126 40
10:00:41 4/22/2012 4 22 2012 10 672 522645 4817560 216 40
4:00:55 1/4/2011 1 4 2011 4 646 520645 4817554 221 40
20:00:53 4/23/2014 4 23 2014 20 913 522308 4817559 217 40
10:00:54 3/3/2013 3 3 2013 10 679 521232 4817556 219 40
16:00:20 1/19/2009 1 19 2009 16 634 520693 4817554 221 40
6:00:31 1/20/2011 1 20 2011 6 641 521350 4817556 219 40
14:00:53 12/31/2013 12 31 2013 14 914 520882 4817555 220 40
18:00:51 4/2/2011 4 2 2011 18 654 520767 4817555 221 40
22:00:50 12/19/2008 12 19 2008 22 637 522278 4817560 217 40
2:00:41 3/8/2014 3 8 2014 2 916 521549 4817557 219 40
0:00:49 3/8/2014 3 8 2014 0 916 521335 4817557 219 40
16:00:48 2/9/2013 2 9 2013 16 677 521101 4817556 220 40
8:00:47 4/1/2012 4 1 2012 8 673 521972 4817559 218 40
6:00:47 4/19/2013 4 19 2013 6 677 521943 4817559 218 40
16:00:47 12/15/2011 12 15 2011 16 667 521706 4817558 218 40
14:00:46 1/25/2013 1 25 2013 14 680 521345 4817557 219 40
4:00:42 1/11/2011 1 11 2011 4 657 521667 4817558 218 40
6:00:53 2/18/2014 2 18 2014 6 679 521345 4817557 219 40
6:00:27 1/24/2010 1 24 2010 6 638 521294 4817557 219 40
4:00:30 3/23/2009 3 23 2009 4 640 524198 4817567 126 40
18:00:53 2/5/2009 2 5 2009 18 632 521428 4817558 219 40
22:00:48 2/24/2011 2 24 2011 22 655 522051 4817560 217 40
22:01:03 3/29/2011 3 29 2011 22 666 523800 4817566 213 40
12:00:53 4/22/2012 4 22 2012 12 672 522617 4817562 216 40
0:00:42 3/22/2011 3 22 2011 0 665 521060 4817557 220 40
22:00:47 1/10/2011 1 10 2011 22 650 521365 4817558 219 40
22:00:44 2/14/2014 2 14 2014 22 679 520722 4817556 221 40
4:00:48 1/24/2011 1 24 2011 4 654 521202 4817558 220 40
8:01:02 1/26/2014 1 26 2014 8 671 521275 4817558 219 40
22:00:47 4/12/2012 4 12 2012 22 675 524172 4817568 126 40
10:01:13 1/23/2011 1 23 2011 10 638 524535 4817569 97 40
0:00:47 12/19/2013 12 19 2013 0 917 521350 4817559 219 40
8:00:56 11/23/2010 11 23 2010 8 643 522037 4817561 217 40
6:00:54 3/26/2010 3 26 2010 6 656 524250 4817568 126 40
18:00:48 4/3/2009 4 3 2009 18 646 520815 4817557 220 40
2:00:53 12/24/2013 12 24 2013 2 914 521068 4817558 220 40
4:00:35 2/15/2011 2 15 2011 4 650 521204 4817558 220 40
18:00:55 1/9/2011 1 9 2011 18 654 520629 4817557 221 40
18:00:50 1/13/2011 1 13 2011 18 657 521691 4817560 218 40
16:00:21 1/3/2012 1 3 2012 16 658 521198 4817559 220 40
14:00:53 3/17/2014 3 17 2014 14 907 521893 4817561 218 40
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18:00:42 2/21/2013 2 21 2013 18 679 520546 4817557 221 40
4:00:42 3/29/2014 3 29 2014 4 907 524383 4817570 126 40
12:00:41 4/1/2012 4 1 2012 12 673 522439 4817563 216 40
8:00:44 1/20/2011 1 20 2011 8 641 521346 4817559 219 40
18:00:48 1/9/2013 1 9 2013 18 680 521362 4817560 219 40
8:01:12 12/16/2011 12 16 2011 8 658 522047 4817562 217 40
18:00:48 3/7/2010 3 7 2010 18 646 521115 4817559 220 40
20:00:32 12/15/2013 12 15 2013 20 907 524203 4817569 126 40
4:00:53 2/25/2010 2 25 2010 4 639 524310 4817570 126 40
8:00:53 12/2/2010 12 2 2010 8 647 521185 4817559 220 40
14:00:53 3/22/2010 3 22 2010 14 639 521867 4817562 218 40
2:01:03 4/19/2013 4 19 2013 2 677 521949 4817562 218 40
18:00:54 1/28/2014 1 28 2014 18 671 520879 4817559 220 40
8:00:44 11/20/2010 11 20 2010 8 650 521921 4817562 218 40
18:00:48 3/7/2010 3 7 2010 18 643 524199 4817570 126 40
4:00:41 1/25/2011 1 25 2011 4 639 524289 4817570 126 40
6:00:54 3/12/2012 3 12 2012 6 666 521325 4817560 219 40
16:00:56 3/29/2009 3 29 2009 16 646 522123 4817563 217 40
16:01:17 3/3/2011 3 3 2011 16 655 522072 4817563 217 40
13:47:17 12/18/2013 12 18 2013 13 657 521074 4817559 220 40
2:00:41 3/16/2014 3 16 2014 2 679 521044 4817559 220 40
8:00:54 2/16/2010 2 16 2010 8 640 524666 4817572 97 40
14:00:55 2/7/2014 2 7 2014 14 679 521836 4817562 218 40
18:00:37 1/9/2011 1 9 2011 18 654 520629 4817558 221 40
22:00:48 12/18/2010 12 18 2010 22 647 521180 4817560 220 40
4:00:55 2/16/2010 2 16 2010 4 638 524347 4817571 126 40
14:00:41 2/14/2012 2 14 2012 14 658 520827 4817559 220 40
22:00:50 4/4/2011 4 4 2011 22 647 520980 4817560 220 40
22:00:43 2/22/2012 2 22 2012 22 663 524309 4817571 126 40
16:00:55 3/17/2014 3 17 2014 16 907 521899 4817563 218 40
20:00:48 2/13/2013 2 13 2013 20 677 520659 4817559 221 40
4:00:53 1/10/2014 1 10 2014 4 914 520078 4817557 222 40
22:00:47 1/23/2010 1 23 2010 22 646 521523 4817562 219 40
22:00:53 1/21/2010 1 21 2010 22 647 520033 4817557 222 40
14:00:48 1/21/2011 1 21 2011 14 654 521767 4817562 218 40
15:00:26 4/8/2010 4 8 2010 15 801 521216 4817561 219 40
2:00:53 1/22/2010 1 22 2010 2 643 524717 4817573 97 40
12:00:47 12/23/2012 12 23 2012 12 658 521773 4817563 218 40
14:01:05 3/17/2014 3 17 2014 14 914 521873 4817563 218 40
0:03:01 3/9/2014 3 9 2014 0 679 521036 4817560 220 40
16:00:24 4/16/2011 4 16 2011 16 658 522257 4817564 217 40
6:00:54 1/10/2014 1 10 2014 6 914 520084 4817558 222 40
0:00:54 1/11/2011 1 11 2011 0 650 521373 4817562 219 40
2:00:54 2/7/2011 2 7 2011 2 650 521027 4817561 220 40
6:00:42 3/22/2011 3 22 2011 6 661 521182 4817561 220 40
16:00:32 3/2/2014 3 2 2014 16 908 520952 4817561 220 40
18:00:53 3/26/2012 3 26 2012 18 680 521904 4817564 218 40
10:00:33 12/19/2008 12 19 2008 10 632 521361 4817562 219 40
16:00:49 4/1/2012 4 1 2012 16 665 522218 4817565 217 40
22:00:53 3/17/2010 3 17 2010 22 640 521345 4817562 219 40
18:00:54 12/26/2010 12 26 2010 18 657 520787 4817561 221 40
16:00:39 1/12/2013 1 12 2013 16 658 521168 4817562 220 40
0:00:41 3/31/2011 3 31 2011 0 658 524177 4817572 126 40
16:00:41 12/23/2013 12 23 2013 16 917 521323 4817563 219 40
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2:00:48 5/10/2011 5 10 2011 2 666 524447 4817573 97 40
16:00:42 2/22/2011 2 22 2011 16 657 521460 4817563 219 40
16:00:39 11/27/2013 11 27 2013 16 914 520413 4817560 221 40
8:01:15 2/6/2013 2 6 2013 8 677 521356 4817563 219 40
16:00:56 3/22/2010 3 22 2010 16 640 521851 4817565 218 40
4:01:18 4/10/2009 4 10 2009 4 640 523679 4817571 213 40
22:00:47 3/20/2010 3 20 2010 22 650 521295 4817563 219 40
6:01:23 3/14/2012 3 14 2012 6 666 521430 4817563 219 40
22:00:56 3/24/2009 3 24 2009 22 647 520713 4817561 221 40
0:01:14 1/24/2010 1 24 2010 0 646 521541 4817564 219 40
6:00:33 2/6/2014 2 6 2014 6 914 521394 4817563 219 40
4:00:54 2/13/2011 2 13 2011 4 654 521033 4817562 220 40
0:00:54 3/18/2010 3 18 2010 0 640 521343 4817563 219 40
18:00:56 3/24/2009 3 24 2009 18 643 520774 4817562 221 40
0:00:28 2/27/2014 2 27 2014 0 916 521327 4817563 219 40
4:00:57 3/26/2010 3 26 2010 4 655 524282 4817573 126 40
22:00:40 1/5/2010 1 5 2010 22 639 521270 4817563 219 40
4:00:54 4/1/2012 4 1 2012 4 663 521905 4817565 218 40
2:00:54 1/11/2014 1 11 2014 2 679 524625 4817575 97 40
0:00:56 3/21/2010 3 21 2010 0 650 521294 4817564 219 40
18:00:53 12/30/2013 12 30 2013 18 679 521043 4817563 220 40
22:00:23 12/31/2009 12 31 2009 22 646 522046 4817566 217 40
0:00:55 2/25/2011 2 25 2011 0 655 522046 4817566 217 40
12:01:23 1/19/2010 1 19 2010 12 646 521311 4817564 219 40
16:00:30 4/21/2011 4 21 2011 16 664 522002 4817566 218 40
2:00:41 2/16/2010 2 16 2010 2 638 524346 4817574 126 40
20:00:53 1/18/2014 1 18 2014 20 914 520192 4817560 222 40
6:00:54 1/4/2011 1 4 2011 6 646 520643 4817562 221 40
10:00:35 12/22/2013 12 22 2013 10 907 521934 4817566 218 40
6:00:41 2/16/2010 2 16 2010 6 638 524350 4817574 126 40
8:00:54 1/10/2013 1 10 2013 8 658 521471 4817565 219 40
12:00:47 12/27/2010 12 27 2010 12 647 521305 4817564 219 40
18:00:52 12/20/2013 12 20 2013 18 914 521034 4817563 220 40
22:00:43 3/26/2012 3 26 2012 22 680 521902 4817566 218 40
0:00:49 2/16/2014 2 16 2014 0 907 523948 4817573 213 40
18:00:56 12/31/2009 12 31 2009 18 646 522047 4817567 217 40
22:01:06 2/19/2011 2 19 2011 22 646 521070 4817564 220 40
18:00:32 1/10/2011 1 10 2011 18 646 521400 4817565 219 40
0:00:54 2/16/2010 2 16 2010 0 638 524350 4817575 126 40
22:00:53 4/1/2014 4 1 2014 22 909 521893 4817567 218 40
4:00:42 1/10/2013 1 10 2013 4 658 521472 4817566 219 40
16:00:44 2/9/2012 2 9 2012 16 658 521681 4817566 218 40
14:00:56 11/27/2013 11 27 2013 14 914 520417 4817562 221 40
2:00:23 1/10/2013 1 10 2013 2 658 521483 4817566 219 40
0:00:30 2/25/2009 2 25 2009 0 634 521337 4817565 219 40
16:00:42 2/18/2013 2 18 2013 16 677 521358 4817566 219 40
10:00:53 1/3/2014 1 3 2014 10 671 521454 4817566 219 40
22:00:47 3/24/2009 3 24 2009 22 638 521039 4817565 220 40
22:00:53 3/6/2013 3 6 2013 22 679 521051 4817565 220 40
20:00:26 12/15/2011 12 15 2011 20 658 521969 4817568 218 40
0:00:52 2/15/2014 2 15 2014 0 679 520722 4817564 221 40
4:00:56 1/25/2011 1 25 2011 4 657 521227 4817566 219 40
2:00:54 3/7/2013 3 7 2013 2 679 521055 4817565 220 40
18:00:30 3/22/2011 3 22 2011 18 659 521315 4817566 219 40
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0:00:49 3/30/2014 3 30 2014 0 907 524367 4817577 126 40
18:00:50 12/7/2008 12 7 2008 18 633 521138 4817566 220 40
22:00:49 3/8/2014 3 8 2014 22 679 521039 4817565 220 40
10:00:30 12/21/2011 12 21 2011 10 658 521887 4817568 218 40
20:00:53 3/10/2014 3 10 2014 20 907 520758 4817565 221 40
0:00:59 4/2/2014 4 2 2014 0 907 521925 4817569 218 40
16:01:40 3/3/2014 3 3 2014 16 916 524276 4817577 126 40
20:00:55 4/10/2013 4 10 2013 20 679 521232 4817567 219 40
12:00:47 11/27/2013 11 27 2013 12 914 520421 4817564 221 40
4:00:35 3/6/2014 3 6 2014 4 679 521375 4817567 219 40
8:00:26 12/22/2013 12 22 2013 8 909 522262 4817570 217 40
18:01:02 2/15/2010 2 15 2010 18 638 524347 4817577 126 40
16:00:26 1/22/2010 1 22 2010 16 647 520123 4817563 222 40
16:00:50 12/22/2013 12 22 2013 16 917 521268 4817567 219 40
22:00:53 2/15/2010 2 15 2010 22 638 524345 4817577 126 40
12:00:48 1/20/2012 1 20 2012 12 665 521283 4817567 219 40
18:00:42 3/19/2011 3 19 2011 18 659 521038 4817567 220 40
18:00:27 1/25/2011 1 25 2011 18 646 520959 4817566 220 40
2:00:33 4/2/2014 4 2 2014 2 907 521936 4817569 218 40
16:00:53 3/19/2008 3 19 2008 16 632 521464 4817568 219 40
2:00:49 4/2/2014 4 2 2014 2 909 521894 4817569 218 40
8:00:42 3/1/2012 3 1 2012 8 658 521225 4817567 219 40
18:00:47 1/19/2009 1 19 2009 18 634 520652 4817566 221 40
0:00:43 4/21/2008 4 21 2008 0 632 524245 4817578 126 40
4:00:51 3/22/2009 3 22 2009 4 638 521609 4817569 218 40
8:00:56 1/10/2013 1 10 2013 8 671 521403 4817568 219 40
18:00:50 1/5/2010 1 5 2010 18 639 521271 4817568 219 40
22:00:42 2/13/2013 2 13 2013 22 677 520698 4817566 221 40
4:00:25 1/11/2011 1 11 2011 4 650 521395 4817568 219 40
10:00:43 12/22/2011 12 22 2011 10 641 520927 4817567 220 40
12:00:42 3/5/2012 3 5 2012 12 658 520938 4817567 220 40
18:00:47 3/20/2010 3 20 2010 18 655 520775 4817566 221 40
12:00:42 1/25/2013 1 25 2013 12 680 521359 4817568 219 40
8:00:50 2/15/2009 2 15 2009 8 633 521199 4817568 220 40
22:00:50 3/19/2010 3 19 2010 22 639 520787 4817567 221 40
2:00:55 12/28/2013 12 28 2013 2 914 520087 4817565 222 40
18:00:54 3/20/2011 3 20 2011 18 667 521010 4817567 220 40
10:00:49 1/20/2012 1 20 2012 10 665 521278 4817568 219 40
18:00:45 1/10/2009 1 10 2009 18 637 523063 4817574 215 40
0:00:53 3/20/2010 3 20 2010 0 639 520788 4817567 221 40
18:01:21 2/27/2010 2 27 2010 18 641 520991 4817567 220 40
12:00:47 4/8/2010 4 8 2010 12 801 521209 4817568 219 40
18:00:54 3/26/2012 3 26 2012 18 678 521868 4817570 218 40
2:00:56 4/2/2010 4 2 2010 2 653 522051 4817571 217 40
16:00:55 12/31/2013 12 31 2013 16 671 521093 4817568 220 40
10:00:53 3/29/2010 3 29 2010 10 647 522155 4817571 217 40
22:00:42 2/15/2011 2 15 2011 22 655 521198 4817568 220 40
0:00:55 4/2/2014 4 2 2014 0 909 521891 4817571 218 40
6:00:56 4/28/2011 4 28 2011 6 664 522247 4817572 217 40
0:00:47 1/10/2013 1 10 2013 0 663 523738 4817577 213 40
8:00:24 4/11/2013 4 11 2013 8 658 521617 4817570 218 40
22:00:47 3/19/2011 3 19 2011 22 659 521035 4817568 220 40
10:00:54 11/23/2010 11 23 2010 10 650 521913 4817571 218 40
2:00:43 2/17/2011 2 17 2011 2 657 521331 4817570 219 40
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0:01:18 1/1/2010 1 1 2010 0 646 522027 4817572 217 40
22:01:19 4/18/2014 4 18 2014 22 916 521309 4817570 219 40
2:00:53 1/10/2013 1 10 2013 2 671 521388 4817570 219 40
12:00:54 12/11/2013 12 11 2013 12 907 521021 4817569 220 40
2:00:24 1/2/2010 1 2 2010 2 633 524313 4817580 126 40
2:00:53 2/8/2014 2 8 2014 2 907 522336 4817573 217 40
22:00:20 3/24/2009 3 24 2009 22 639 521254 4817570 219 40
2:00:41 1/11/2011 1 11 2011 2 650 521404 4817570 219 40
22:00:43 1/14/2012 1 14 2012 22 658 524195 4817580 126 40
14:00:55 1/16/2012 1 16 2012 14 665 521347 4817570 219 40
6:00:14 4/16/2008 4 16 2008 6 633 521060 4817569 220 40
8:00:44 2/6/2014 2 6 2014 8 914 521385 4817571 219 40
22:00:47 3/26/2011 3 26 2011 22 666 523611 4817578 214 40
22:00:53 3/22/2011 3 22 2011 22 669 521170 4817570 220 40
20:00:47 2/26/2014 2 26 2014 20 916 521284 4817570 219 40
22:00:26 4/1/2010 4 1 2010 22 650 522778 4817575 216 40
8:01:11 1/17/2012 1 17 2012 8 663 523867 4817579 213 40
14:00:40 1/11/2013 1 11 2013 14 671 520903 4817569 220 40
6:00:29 2/15/2009 2 15 2009 6 633 521200 4817570 220 40
18:00:59 2/1/2011 2 1 2011 18 657 521525 4817571 219 40
14:01:00 2/22/2013 2 22 2013 14 677 521344 4817571 219 40
8:00:52 12/30/2013 12 30 2013 8 679 520980 4817570 220 40
12:50:44 2/6/2014 2 6 2014 12 657 521209 4817571 219 40
20:00:54 1/14/2012 1 14 2012 20 663 524260 4817581 126 40
22:00:50 2/24/2009 2 24 2009 22 634 521339 4817571 219 40
22:00:20 1/16/2012 1 16 2012 22 663 523930 4817580 213 40
18:00:50 1/10/2011 1 10 2011 18 657 521685 4817572 218 40
18:00:54 3/28/2011 3 28 2011 18 665 521577 4817572 219 40
4:00:23 3/26/2011 3 26 2011 4 659 521222 4817571 219 40
10:00:48 1/24/2011 1 24 2011 10 650 524398 4817582 126 40
8:00:54 12/21/2013 12 21 2013 8 671 521120 4817571 220 40
14:00:36 1/24/2011 1 24 2011 14 657 521183 4817571 220 40
18:00:53 1/15/2011 1 15 2011 18 641 521216 4817571 219 40
14:00:29 12/22/2013 12 22 2013 14 907 521951 4817573 218 40
16:00:44 3/25/2009 3 25 2009 16 637 522307 4817575 217 40
22:00:53 2/25/2011 2 25 2011 22 639 521473 4817572 219 40
10:00:57 1/11/2013 1 11 2013 10 671 521290 4817571 219 40
14:00:56 3/7/2012 3 7 2012 14 665 521589 4817572 219 40
18:00:48 3/28/2011 3 28 2011 18 654 521212 4817571 219 40
8:00:53 12/16/2011 12 16 2011 8 667 522144 4817574 217 40
16:00:48 12/26/2009 12 26 2009 16 647 521720 4817573 218 40
4:00:51 12/23/2013 12 23 2013 4 914 520921 4817570 220 40
6:01:54 4/6/2010 4 6 2010 6 641 521941 4817574 218 40
18:00:48 1/10/2013 1 10 2013 18 671 521433 4817572 219 40
22:00:54 4/2/2011 4 2 2011 22 664 524321 4817582 126 40
4:00:47 1/11/2011 1 11 2011 4 646 521351 4817572 219 40
14:00:48 2/6/2014 2 6 2014 14 679 520841 4817570 220 40
8:00:52 2/4/2011 2 4 2011 8 650 521341 4817572 219 40
6:00:42 12/17/2011 12 17 2011 6 667 522285 4817575 217 40
12:00:48 1/16/2012 1 16 2012 12 665 521344 4817572 219 40
18:00:53 1/17/2012 1 17 2012 18 663 523929 4817581 213 40
22:00:40 3/20/2011 3 20 2011 22 667 521014 4817571 220 40
10:00:53 1/16/2012 1 16 2012 10 665 521347 4817572 219 40
4:00:47 1/10/2013 1 10 2013 4 671 521389 4817572 219 40
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20:00:56 1/16/2012 1 16 2012 20 663 523926 4817581 213 40
2:01:24 3/3/2014 3 3 2014 2 917 521175 4817572 220 40
10:00:38 1/19/2010 1 19 2010 10 638 521226 4817572 219 40
8:00:43 12/22/2011 12 22 2011 8 658 521771 4817574 218 40
0:00:41 3/7/2013 3 7 2013 0 679 521034 4817571 220 40
0:00:36 4/3/2011 4 3 2011 0 664 524326 4817583 126 40
20:00:55      3/9/2013        3       9       2013    20      658     521051  4817572 220     40
2:00:47 1/10/2013       1       10      2013    2       663     523769  4817581 213     40
6:00:47 3/26/2010       3       26      2010    6       638     524227  4817582 126     40
16:00:54        3/17/2014       3       17      2014    16      914     521877  4817574 218     40
22:00:44        4/20/2008       4       20      2008    22      634     524196  4817582 126     40
22:00:33        4/1/2014        4       1       2014    22      907     521914  4817575 218     40
4:00:53 4/28/2011       4       28      2011    4       664     522248  4817576 217     40
12:00:56        1/24/2011       1       24      2011    12      657     521182  4817572 220     40
0:00:48 3/21/2011       3       21      2011    0       667     521025  4817572 220     40
4:00:48 3/26/2011       3       26      2011    4       655     521218  4817573 219     40
16:00:42        4/26/2014       4       26      2014    16      917     521480  4817574 219     40
2:00:54 12/2/2010       12      2       2010    2       646     520936  4817572 220     40
6:00:41 12/22/2011      12      22      2011    6       658     521766  4817575 218     40
20:00:34        12/15/2013      12      15      2013    20      917     521333  4817573 219     40
4:01:07 3/3/2014        3       3       2014    4       917     521173  4817573 220     40
4:00:53 11/19/2010      11      19      2010    4       801     522046  4817576 217     40
10:00:43        1/25/2013       1       25      2013    10      680     521360  4817573 219     40
16:00:56        4/3/2009        4       3       2009    16      634     521270  4817573 219     40
22:00:57        3/22/2011       3       22      2011    22      654     521207  4817573 219     40
14:00:48        1/8/2013        1       8       2013    14      677     520499  4817571 221     40
10:00:55        12/31/2009      12      31      2009    10      643     522061  4817576 217     40
22:00:54        2/6/2014        2       6       2014    22      679     521177  4817573 220     40
4:00:48 4/3/2011        4       3       2011    4       663     520805  4817572 221     40
0:00:25 4/2/2010        4       2       2010    0       650     522767  4817578 216     40
4:00:54 2/17/2011       2       17      2011    4       638     521356  4817574 219     40
2:00:54 1/29/2011       1       29      2011    2       641     521545  4817575 219     40
22:00:49        3/2/2014        3       2       2014    22      917     521178  4817573 220     40
14:00:41        2/20/2009       2       20      2009    14      633     521478  4817575 219     40
2:00:48 3/22/2011       3       22      2011    2       665     521055  4817573 220     40
18:00:42        1/13/2011       1       13      2011    18      657     521699  4817575 218     40
6:00:35 12/25/2010      12      25      2010    6       657     521044  4817573 220     40
14:00:55        12/29/2012      12      29      2012    14      674     521135  4817574 220     40
10:01:12        1/25/2011       1       25      2011    10      647     520711  4817572 221     40
8:00:54 1/12/2013       1       12      2013    8       663     523751  4817582 213     40
22:00:47        3/26/2011       3       26      2011    22      668     523796  4817583 213     40
0:00:47 3/23/2011       3       23      2011    0       654     521214  4817574 219     40
22:01:15        2/25/2011       2       25      2011    22      657     521259  4817574 219     40
22:00:58        1/14/2012       1       14      2012    22      663     524255  4817584 126     40
14:00:54        2/10/2011       2       10      2011    14      650     521525  4817575 219     40
6:01:11 2/17/2011       2       17      2011    6       638     521353  4817575 219     40
6:00:44 4/16/2011       4       16      2011    6       663     522063  4817577 217     40
12:00:41        4/23/2009       4       23      2009    12      639     521934  4817577 218     40
12:00:56        1/8/2013        1       8       2013    12      677     520501  4817572 221     40
4:00:42 12/25/2010      12      25      2010    4       657     521046  4817574 220     40
4:00:59 2/28/2013       2       28      2013    4       679     521360  4817575 219     40
10:00:26        1/6/2009        1       6       2009    10      634     521345  4817575 219     40
2:00:16 11/23/2011      11      23      2011    2       665     520299  4817572 222     40
18:00:47        1/15/2011       1       15      2011    18      654     520652  4817573 221     40
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14:00:47        2/1/2013        2       1       2013    14      665     521126  4817574 220     40
4:00:56 4/16/2008       4       16      2008    4       633     521056  4817574 220     40
22:00:53        3/16/2014       3       16      2014    22      916     524402  4817586 126     40
4:00:46 1/10/2013       1       10      2013    4       663     523768  4817583 213     40
18:00:55        1/10/2013       1       10      2013    18      665     520949  4817574 220     40
2:00:47 12/25/2010      12      25      2010    2       657     521054  4817575 220     40
4:00:50 12/19/2008      12      19      2008    4       637     522283  4817578 217     40
16:01:44        3/2/2013        3       2       2013    16      677     521182  4817575 220     40
18:00:22        11/24/2010      11      24      2010    18      638     520468  4817573 221     40
14:01:11        4/3/2009        4       3       2009    14      634     521270  4817575 219     40
18:00:56        1/10/2011       1       10      2011    18      638     521430  4817576 219     40
16:01:23        3/3/2010        3       3       2010    16      641     520897  4817574 220     40
0:01:11 3/10/2014       3       10      2014    0       917     524302  4817586 126     40
0:00:26 2/7/2014        2       7       2014    0       679     521174  4817575 220     40
16:00:47        2/14/2014       2       14      2014    16      916     520695  4817574 221     40
10:00:45        4/1/2012        4       1       2012    10      673     522028  4817578 217     40
0:01:18 3/24/2014       3       24      2014    0       917     521639  4817577 218     40
4:00:41 12/28/2013      12      28      2013    4       914     520084  4817572 222     40
22:00:24        1/14/2014       1       14      2014    22      914     520679  4817574 221     40
8:00:54 12/22/2013      12      22      2013    8       917     521111  4817576 220     40
12:00:42        12/31/2009      12      31      2009    12      643     522060  4817579 217     40
18:00:31        12/23/2013      12      23      2013    18      907     521961  4817578 218     40
14:00:53        4/16/2008       4       16      2008    14      631     521600  4817577 219     40
18:00:15        1/23/2010       1       23      2010    18      638     521540  4817577 219     40
18:01:11        3/31/2010       3       31      2010    18      646     523894  4817585 213     40
20:00:15        3/8/2014        3       8       2014    20      679     521013  4817575 220     40
6:00:43 3/20/2008       3       20      2008    6       634     521419  4817577 219     40
18:00:54        3/25/2010       3       25      2010    18      657     521609  4817577 218     40
22:00:55        4/27/2010       4       27      2010    22      646     522047  4817579 217     40
0:00:24 1/10/2013       1       10      2013    0       658     521479  4817577 219     40
16:00:43        1/10/2011       1       10      2011    16      650     521440  4817577 219     40
8:00:53 3/3/2013        3       3       2013    8       665     521477  4817577 219     40
6:00:49 2/15/2010       2       15      2010    6       647     524599  4817588 97      40
2:00:55 4/8/2013        4       8       2013    2       663     524696  4817588 97      40
10:00:24        1/9/2013        1       9       2013    10      679     521229  4817576 219     40
8:01:03 1/25/2014       1       25      2014    8       671     521404  4817577 219     40
4:00:47 1/29/2011       1       29      2011    4       641     521543  4817578 219     40
6:01:05 12/22/2013      12      22      2013    6       917     521117  4817576 220     40
8:00:53 11/19/2010      11      19      2010    8       801     522055  4817579 217     40
22:01:11        1/24/2013       1       24      2013    22      677     521350  4817578 219     40
18:00:53        2/25/2011       2       25      2011    18      639     521474  4817578 219     40
12:00:47        12/10/2010      12      10      2010    12      641     520928  4817576 220     40
8:00:55 12/25/2010      12      25      2010    8       657     521046  4817577 220     40
10:00:34        1/24/2011       1       24      2011    10      647     521182  4817577 220     40
14:00:47        2/11/2011       2       11      2011    14      641     521194  4817578 220     40
4:00:41 3/7/2013        3       7       2013    4       679     521107  4817577 220     40
18:01:11        12/29/2012      12      29      2012    18      657     520160  4817575 222     40
2:00:54 3/15/2012       3       15      2012    2       663     523700 4817587 213 40
12:00:44 4/16/2011 4 16 2011 12 658 522400 4817582 217 40
4:00:57 3/15/2014 3 15 2014 4 917 524557 4817590 97 40
0:00:20 4/21/2008 4 21 2008 0 634 524197 4817588 126 40
4:00:28 1/6/2010 1 6 2010 4 638 521206 4817578 220 40
20:00:42 12/23/2013 12 23 2013 20 909 522233 4817582 217 40
18:00:47 12/18/2010 12 18 2010 18 647 521211 4817578 219 40
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18:00:47 4/14/2010 4 14 2010 18 639 524456 4817589 97 40
4:01:42 4/9/2014 4 9 2014 4 679 521263 4817579 219 40
10:00:54 1/23/2011 1 23 2011 10 639 524503 4817590 97 40
0:00:56 2/20/2011 2 20 2011 0 655 521057 4817578 220 40
6:00:56 12/23/2013 12 23 2013 6 914 520933 4817578 220 40
18:00:25 2/19/2009 2 19 2009 18 637 524761 4817591 97 40
20:00:54 4/5/2013 4 5 2013 20 663 524445 4817590 97 40
18:00:53 1/15/2011 1 15 2011 18 654 520651 4817577 221 40
2:00:47 4/3/2011 4 3 2011 2 663 520804 4817578 221 40
8:00:36 1/16/2014 1 16 2014 8 671 520917 4817578 220 40
20:01:24 3/30/2014 3 30 2014 20 909 521521 4817580 219 40
22:00:53 2/4/2011 2 4 2011 22 646 521041 4817578 220 40
18:00:20 1/9/2011 1 9 2011 18 655 520660 4817577 221 40
2:00:54 1/6/2010 1 6 2010 2 638 521205 4817579 220 40
18:00:53 1/9/2011 1 9 2011 18 655 520660 4817577 221 40
12:00:56 4/6/2012 4 6 2012 12 677 522149 4817582 217 40
0:00:53 4/8/2011 4 8 2011 0 664 524240 4817589 126 40
20:00:53 3/14/2013 3 14 2013 20 663 520870 4817578 220 40
14:00:39 12/21/2009 12 21 2009 14 639 521873 4817581 218 40
16:01:18 1/10/2011 1 10 2011 16 646 521353 4817580 219 40
18:00:23 4/3/2009 4 3 2009 18 634 521260 4817579 219 40
20:00:48 1/9/2013 1 9 2013 20 658 521472 4817580 219 40
18:00:54 4/16/2011 4 16 2011 18 801 522065 4817582 217 40
20:01:18 2/4/2013 2 4 2013 20 677 521106 4817579 220 40
16:00:50 12/22/2013 12 22 2013 16 907 521947 4817582 218 40
6:00:15 11/19/2010 11 19 2010 6 801 522047 4817582 217 40
14:00:53 4/8/2010 4 8 2010 14 656 521078 4817579 220 40
20:00:36 2/26/2014 2 26 2014 20 914 521225 4817580 219 40
16:00:43 3/3/2013 3 3 2013 16 665 521310 4817580 219 40
0:00:53 3/27/2014 3 27 2014 0 914 521313 4817580 219 40
8:00:54 12/21/2013 12 21 2013 8 908 521349 4817580 219 40
22:01:12 1/9/2013 1 9 2013 22 658 521474 4817581 219 40
4:00:55 3/6/2011 3 6 2011 4 657 521034 4817579 220 40
0:00:42 3/3/2014 3 3 2014 0 917 521178 4817580 220 40
12:00:44 4/8/2010 4 8 2010 12 656 521074 4817580 220 40
18:01:20 3/21/2010 3 21 2010 18 641 522091 4817583 217 40
22:00:43 3/22/2011 3 22 2011 22 658 521182 4817580 220 40
18:00:23 2/24/2009 2 24 2009 18 633 521479 4817581 219 40
4:00:57 3/22/2009 3 22 2009 4 648 521589 4817582 219 40
2:00:51 1/11/2011 1 11 2011 2 646 521349 4817581 219 40
8:00:53 11/22/2010 11 22 2010 8 643 522038 4817583 217 40
6:00:55 2/13/2011 2 13 2011 6 654 521036 4817580 220 40
6:00:56 12/24/2008 12 24 2008 6 634 524183 4817591 126 40
18:00:56 12/10/2010 12 10 2010 18 655 523388 4817588 214 40
2:01:07 1/29/2011 1 29 2011 2 638 521229 4817581 219 40
16:00:23 1/25/2012 1 25 2012 16 658 521121 4817580 220 40
0:00:47 4/2/2010 4 2 2010 0 653 522051 4817584 217 40
4:00:54 4/3/2011 4 3 2011 4 664 524326 4817592 126 40
8:01:11 12/21/2009 12 21 2009 8 638 522032 4817584 217 40
6:01:46 4/19/2008 4 19 2008 6 631 523774 4817590 213 40
0:01:11 3/17/2014 3 17 2014 0 908 524329 4817592 126 40
22:00:53 3/10/2014 3 10 2014 22 907 520700 4817580 221 40
18:00:49 12/1/2010 12 1 2010 18 639 520901 4817580 220 40
4:00:27 12/24/2008 12 24 2008 4 634 524198 4817592 126 40
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22:00:54 4/3/2013 4 3 2013 22 679 524320 4817592 126 40
16:00:41 1/22/2010 1 22 2010 16 641 520129 4817578 222 40
10:00:53 1/17/2010 1 17 2010 10 641 520498 4817579 221 40
14:01:11 12/31/2013 12 31 2013 14 679 520933 4817581 220 40
18:00:33 1/14/2010 1 14 2010 18 647 520837 4817581 220 40
22:00:55 1/25/2011 1 25 2011 22 646 520948 4817581 220 40
16:00:39 1/12/2013 1 12 2013 16 677 521133 4817582 220 40
18:00:54 4/15/2009 4 15 2009 18 642 523488 4817589 214 40
22:00:42 2/24/2009 2 24 2009 22 633 521473 4817583 219 40
22:00:54 3/9/2014 3 9 2014 22 917 524309 4817592 126 40
4:00:53 4/19/2008 4 19 2008 4 631 523773 4817590 213 40
0:01:12 4/4/2013 4 4 2013 0 679 524324 4817592 126 40
18:00:47 12/25/2010 12 25 2010 18 647 520911 4817581 220 40
22:00:56 2/27/2014 2 27 2014 22 679 520799 4817581 221 40
20:00:38 12/21/2013 12 21 2013 20 917 521165 4817582 220 40
6:00:16 12/19/2008 12 19 2008 6 637 522287 4817586 217 40
2:00:54 4/3/2011 4 3 2011 2 664 524328 4817593 126 40
22:00:53 1/10/2011 1 10 2011 22 638 521432 4817583 219 40
18:00:49 4/4/2008 4 4 2008 18 633 521186 4817582 220 40
0:00:41 12/26/2010 12 26 2010 0 639 523571 4817590 214 40
10:00:44 1/11/2013 1 11 2013 10 658 521212 4817582 219 40
18:01:24 12/18/2013 12 18 2013 18 914 521148 4817582 220 40
2:00:48 2/17/2011 2 17 2011 2 650 521354 4817583 219 40
12:00:56 1/19/2010 1 19 2010 12 638 521222 4817583 219 40
6:01:23 1/10/2013 1 10 2013 6 671 521398 4817583 219 40
8:00:48 1/6/2012 1 6 2012 8 658 521302 4817583 219 40
0:00:58 1/26/2011 1 26 2011 0 646 520952 4817582 220 40
16:00:23 2/15/2010 2 15 2010 16 640 524648 4817595 97 40
16:00:42 4/8/2010 4 8 2010 16 656 521066 4817583 220 40
14:00:42 1/3/2011 1 3 2011 14 646 520755 4817582 221 40
8:00:29 1/25/2011 1 25 2011 8 639 524344 4817594 126 40
0:00:56 2/25/2009 2 25 2009 0 633 521473 4817584 219 40
18:00:57 12/24/2012 12 24 2012 18 671 520976 4817583 220 40
18:00:47 4/5/2011 4 5 2011 18 662 524416 4817594 97 40
10:00:53 2/3/2014 2 3 2014 10 671 520491 4817581 221 40
22:00:42 3/8/2012 3 8 2012 22 658 520692 4817582 221 40
6:00:54 2/3/2014 2 3 2014 6 671 520506 4817581 221 40
16:00:27 1/27/2011 1 27 2011 16 639 523427 4817591 214 40
0:00:44 4/16/2008 4 16 2008 0 636 520847 4817582 220 40
10:00:49 12/31/2009 12 31 2009 10 640 521327 4817584 219 40
20:00:47 1/24/2013 1 24 2013 20 677 521350 4817584 219 40
16:00:54 3/19/2008 3 19 2008 16 636 521545 4817585 219 40
0:00:49 3/20/2014 3 20 2014 0 907 521591 4817585 219 40
22:01:12 12/14/2013 12 14 2013 22 917 521376 4817584 219 40
16:00:41 1/3/2011 1 3 2011 16 657 520699 4817582 221 40
14:00:44 2/12/2011 2 12 2011 14 655 520739 4817582 221 40
20:00:26 2/14/2014 2 14 2014 20 679 520634 4817582 221 40
4:00:54 12/23/2008 12 23 2008 4 637 524372 4817595 126 40
6:00:53 1/27/2011 1 27 2011 6 638 521324 4817585 219 40
6:00:56 3/7/2013 3 7 2013 6 679 521104 4817584 220 40
22:00:42 1/15/2011 1 15 2011 22 654 520650 4817583 221 40
2:00:48 2/14/2009 2 14 2009 2 632 521351 4817585 219 40
14:00:26 3/22/2010 3 22 2010 14 640 521877 4817587 218 40
20:00:40 3/9/2014 3 9 2014 20 917 524313 4817595 126 40
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4:00:44 12/22/2011 12 22 2011 4 658 521764 4817587 218 40
22:00:53 12/1/2010 12 1 2010 22 647 520923 4817584 220 40
10:00:19 2/5/2009 2 5 2009 10 632 521440 4817586 219 40
0:00:41 1/26/2011 1 26 2011 0 654 520937 4817584 220 40
18:00:47 12/26/2010 12 26 2010 18 647 520971 4817584 220 40
0:00:41 2/28/2014 2 28 2014 0 679 520797 4817584 221 40
2:00:29 3/20/2014 3 20 2014 2 907 521596 4817586 219 40
2:01:17 3/19/2013 3 19 2013 2 671 523659 4817593 213 40
0:00:42 4/15/2010 4 15 2010 0 801 521396 4817586 219 40
14:00:54 1/22/2010 1 22 2010 14 641 520073 4817582 222 40
0:00:41 3/23/2011 3 23 2011 0 658 521182 4817585 220 40
0:00:25 3/9/2012 3 9 2012 0 658 520689 4817584 221 40
20:00:53 4/8/2014 4 8 2014 20 679 521773 4817587 218 40
12:00:53 12/19/2008 12 19 2008 12 637 521925 4817588 218 40
22:00:50 3/19/2011 3 19 2011 22 665 521177 4817585 220 40
12:00:53 12/31/2009 12 31 2009 12 640 521327 4817586 219 40
2:01:52 4/28/2010 4 28 2010 2 644 522161 4817589 217 40
22:02:12 12/25/2010 12 25 2010 22 647 520909 4817585 220 40
18:00:54 2/4/2013 2 4 2013 18 677 521367 4817586 219 40
8:00:48 2/17/2011 2 17 2011 8 638 521359 4817586 219 40
6:00:48 2/23/2013 2 23 2013 6 679 521362 4817586 219 40
8:00:15 1/22/2011 1 22 2011 8 657 521981 4817588 218 40
12:00:55 4/8/2012 4 8 2012 12 665 521155 4817586 220 40
6:01:13 12/10/2013 12 10 2013 6 917 522031 4817589 217 40
22:00:54 2/24/2011 2 24 2011 22 657 522116 4817589 217 40
6:00:55 3/29/2012 3 29 2012 6 680 522015 4817589 217 40
18:00:54 3/21/2010 3 21 2010 18 646 521764 4817588 218 40
2:00:35 3/17/2014 3 17 2014 2 907 522128 4817589 217 40
6:00:54 1/25/2011 1 25 2011 6 639 524335 4817597 126 40
2:00:41 1/29/2011 1 29 2011 2 654 521385 4817587 219 40
12:00:54 1/23/2011 1 23 2011 12 647 520979 4817586 220 40
18:00:41 3/12/2013 3 12 2013 18 677 521005 4817586 220 40
16:00:54 1/13/2011 1 13 2011 16 657 521680 4817588 218 40
0:00:36 1/11/2014 1 11 2014 0 679 524664 4817598 97 40
18:01:07 12/1/2010 12 1 2010 18 647 520948 4817586 220 40
12:00:53 2/5/2014 2 5 2014 12 914 521325 4817587 219 40
4:00:41 3/31/2014 3 31 2014 4 908 521884 4817589 218 40
4:00:41 1/29/2011 1 29 2011 4 638 521232 4817587 219 40
16:00:54 4/6/2014 4 6 2014 16 914 521667 4817588 218 40
12:01:07 2/11/2011 2 11 2011 12 641 521229 4817587 219 40
8:00:41 2/13/2011 2 13 2011 8 655 521030 4817586 220 40
4:00:49 12/17/2009 12 17 2009 4 644 524403 4817598 126 40
8:01:48 12/21/2009 12 21 2009 8 639 522055 4817590 217 40
16:00:54 3/21/2010 3 21 2010 16 641 522075 4817590 217 40
10:00:54 12/13/2010 12 13 2010 10 647 521030 4817586 220 40
4:00:35 3/30/2011 3 30 2011 4 663 523791 4817596 213 40
0:00:14 3/23/2011 3 23 2011 0 669 521169 4817587 220 40
0:00:33 12/2/2010 12 2 2010 0 647 520920 4817586 220 40
12:00:41 12/13/2010 12 13 2010 12 647 521030 4817587 220 40
0:00:25 2/14/2009 2 14 2009 0 632 521356 4817588 219 40
18:00:53 1/15/2011 1 15 2011 18 641 520952 4817587 220 40
12:00:55 1/11/2013 1 11 2013 12 671 521209 4817587 219 40
22:01:25 3/23/2011 3 23 2011 22 654 520925 4817587 220 40
8:00:53 2/3/2014 2 3 2014 8 671 520507 4817585 221 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:54 1/29/2011 1 29 2011 4 654 521369 4817588 219 40
6:46:25 2/5/2014 2 5 2014 6 657 521431 4817588 219 40
12:00:53 1/10/2014 1 10 2014 12 914 521476 4817589 219 40
18:00:54 3/28/2009 3 28 2009 18 646 521276 4817588 219 40
16:00:36 2/4/2011 2 4 2011 16 650 521093 4817588 220 40
4:00:42 3/20/2014 3 20 2014 4 907 521598 4817589 219 40
20:00:53 4/25/2014 4 25 2014 20 917 521401 4817589 219 40
18:00:26 4/7/2013 4 7 2013 18 658 522257 4817591 217 40
6:00:18 2/17/2011 2 17 2011 6 650 521379 4817589 219 40
10:01:05 1/11/2013 1 11 2013 10 680 521231 4817588 219 40
14:00:35 1/13/2014 1 13 2014 14 908 524490 4817599 97 40
0:00:49 3/11/2011 3 11 2011 0 650 521935 4817590 218 40
22:00:48 3/3/2010 3 3 2010 22 643 524645 4817600 97 40
0:01:23 2/14/2013 2 14 2013 0 677 520713 4817587 221 40
14:00:42 2/22/2011 2 22 2011 14 801 521525 4817589 219 40
18:00:54 12/1/2010 12 1 2010 18 647 520928 4817587 220 40
8:00:41 2/16/2014 2 16 2014 8 679 521069 4817588 220 40
18:01:22 12/14/2013 12 14 2013 18 917 520585 4817587 221 40
14:00:43 12/15/2011 12 15 2011 14 667 521696 4817590 218 40
0:00:53 1/16/2011 1 16 2011 0 654 520658 4817587 221 40
18:01:11 3/17/2010 3 17 2010 18 646 521206 4817589 220 40
16:00:53 3/22/2010 3 22 2010 16 641 522322 4817592 217 40
4:00:24 12/23/2013 12 23 2013 4 908 521033 4817588 220 40
6:00:53 4/9/2009 4 9 2009 6 637 524229 4817599 126 40
2:00:55 4/13/2012 4 13 2012 2 675 524275 4817599 126 40
6:01:07 12/23/2013 12 23 2013 6 908 521037 4817588 220 40
20:00:56 3/25/2013 3 25 2013 20 677 520183 4817586 222 40
22:00:23 3/19/2014 3 19 2014 22 907 521591 4817590 219 40
16:00:53 2/22/2013 2 22 2013 16 679 521114 4817589 220 40
12:00:49 12/22/2013 12 22 2013 12 907 521916 4817591 218 40
22:00:56 1/17/2010 1 17 2010 22 647 520048 4817586 222 40
14:00:55 2/7/2014 2 7 2014 14 917 521940 4817592 218 40
14:00:41 2/22/2011 2 22 2011 14 657 521456 4817590 219 40
2:01:04 4/2/2010 4 2 2010 2 655 523317 4817596 214 40
4:00:15 4/16/2011 4 16 2011 4 663 522070 4817592 217 40
0:00:56 12/25/2010 12 25 2010 0 657 521056 4817589 220 40
22:00:55 12/21/2013 12 21 2013 22 917 521152 4817589 220 40
0:00:54 4/13/2012 4 13 2012 0 675 524275 4817600 126 40
18:00:59 3/13/2010 3 13 2010 18 638 520918 4817589 220 40
22:02:03 3/20/2012 3 20 2012 22 663 521049 4817589 220 40
2:01:48 1/10/2013 1 10 2013 2 680 521404 4817590 219 40
14:00:12 12/3/2010 12 3 2010 14 653 520895 4817589 220 40
18:00:17 3/17/2010 3 17 2010 18 655 520830 4817589 220 40
22:00:19 4/20/2008 4 20 2008 22 632 524225 4817600 126 40
18:00:56 4/3/2009 4 3 2009 18 633 520917 4817589 220 40
8:01:24 2/9/2014 2 9 2014 8 917 521279 4817590 219 40
22:01:09 3/26/2014 3 26 2014 22 914 521307 4817590 219 40
4:00:56 2/19/2014 2 19 2014 4 909 521355 4817591 219 40
22:00:54 3/24/2010 3 24 2010 22 646 522014 4817593 217 40
4:01:44 2/15/2010 2 15 2010 4 647 524645 4817602 97 40
4:00:19 4/3/2011 4 3 2011 4 659 520800 4817589 221 40
6:00:53 3/17/2014 3 17 2014 6 907 522125 4817593 217 40
22:00:41 2/13/2009 2 13 2009 22 632 521348 4817591 219 40
0:00:46 4/6/2011 4 6 2011 0 661 524226 4817601 126 40
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22:00:48 1/28/2013 1 28 2013 22 679 520612 4817589 221 40
0:00:42 3/21/2012 3 21 2012 0 663 521050 4817590 220 40
4:00:48 4/21/2011 4 21 2011 4 663 522029 4817594 217 40
0:00:30 1/10/2013 1 10 2013 0 680 521396 4817592 219 40
4:00:12 3/3/2013 3 3 2013 4 658 521396 4817592 219 40
16:00:50 3/19/2008 3 19 2008 16 635 521517 4817592 219 40
16:00:46 4/9/2009 4 9 2009 16 646 522037 4817594 217 40
4:00:53 1/14/2011 1 14 2011 4 646 521478 4817592 219 40
6:00:12 12/23/2008 12 23 2008 6 637 524378 4817602 126 40
2:00:54 4/9/2014 4 9 2014 2 917 522032 4817594 217 40
2:00:41 4/28/2011 4 28 2011 2 664 522262 4817595 217 40
8:00:50 2/7/2014 2 7 2014 8 914 521285 4817592 219 40
2:00:42 12/19/2008 12 19 2008 2 637 522293 4817595 217 40
6:00:42 2/18/2014 2 18 2014 6 917 521338 4817592 219 40
4:00:42 3/30/2011 3 30 2011 4 664 523776 4817600 213 40
14:00:49 4/9/2009 4 9 2009 14 646 521997 4817594 218 40
14:00:31 3/31/2008 3 31 2008 14 637 521492 4817593 219 40
18:01:14 3/17/2014 3 17 2014 18 679 521574 4817593 219 40
0:00:14 2/25/2011 2 25 2011 0 657 522123 4817595 217 40
18:00:54 3/9/2014 3 9 2014 18 679 521190 4817592 220 40
2:00:47 5/6/2011 5 6 2011 2 665 521687 4817593 218 40
4:00:42 3/1/2012 3 1 2012 4 666 523288 4817599 214 40
22:00:53 1/1/2014 1 1 2014 22 671 520722 4817590 221 40
2:00:47 3/11/2014 3 11 2014 2 907 520705 4817590 221 40
6:00:48 3/3/2013 3 3 2013 6 666 522296 4817596 217 40
10:01:11 2/4/2014 2 4 2014 10 917 521394 4817593 219 40
22:00:54 1/25/2011 1 25 2011 22 654 520937 4817591 220 40
0:00:53 3/25/2009 3 25 2009 0 639 521307 4817593 219 40
16:01:05 2/13/2013 2 13 2013 16 677 520734 4817591 221 40
18:00:45 1/10/2011 1 10 2011 18 638 521437 4817593 219 40
2:00:14 3/11/2011 3 11 2011 2 650 521929 4817595 218 40
12:00:49 2/6/2014 2 6 2014 12 914 521107 4817592 220 40
8:00:56 2/18/2014 2 18 2014 8 917 521341 4817593 219 40
8:00:53 12/13/2010 12 13 2010 8 647 521026 4817592 220 40
0:01:00 3/11/2014 3 11 2014 0 907 520695 4817591 221 40
8:00:41 12/20/2008 12 20 2008 8 637 522759 4817598 216 40
14:00:48 1/3/2012 1 3 2012 14 658 521215 4817593 219 40
6:00:53 3/3/2014 3 3 2014 6 917 521215 4817593 219 40
10:00:47 12/28/2010 12 28 2010 10 801 521046 4817592 220 40
18:00:26 4/5/2008 4 5 2008 18 637 523953 4817602 213 40
14:00:38 1/20/2010 1 20 2010 14 647 520056 4817589 222 40
6:01:02 1/14/2011 1 14 2011 6 646 521476 4817594 219 40
18:00:54 12/24/2012 12 24 2012 18 671 520982 4817592 220 40
4:00:55 3/17/2014 3 17 2014 4 907 522129 4817596 217 40
18:01:04 2/15/2011 2 15 2011 18 641 521660 4817595 218 40
16:00:48 2/24/2009 2 24 2009 16 634 521460 4817594 219 40
18:01:23 3/22/2010 3 22 2010 18 650 522040 4817596 217 40
0:00:56 1/29/2013 1 29 2013 0 679 520611 4817591 221 40
6:00:47 4/9/2014 4 9 2014 6 679 521314 4817594 219 40
4:00:44 12/17/2011 12 17 2011 4 667 522306 4817597 217 40
2:00:50 4/3/2011 4 3 2011 2 659 520798 4817592 221 40
2:00:53 1/1/2010 1 1 2010 2 638 522275 4817597 217 40
8:01:09 4/3/2010 4 3 2010 8 638 522208 4817597 217 40
14:00:30 1/27/2014 1 27 2014 14 671 521159 4817593 220 40
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16:00:56 1/10/2011 1 10 2011 16 638 521456 4817594 219 40
2:00:34 12/30/2013 12 30 2013 2 907 521030 4817593 220 40
14:00:38 12/31/2009 12 31 2009 14 646 521660 4817595 218 40
16:00:56 12/9/2010 12 9 2010 16 801 521240 4817594 219 40
18:01:46 2/15/2010 2 15 2010 18 638 524442 4817605 97 40
22:00:54 2/6/2011 2 6 2011 22 641 520922 4817593 220 40
8:00:54 2/23/2013 2 23 2013 8 679 521404 4817595 219 40
8:00:43 12/16/2009 12 16 2009 8 640 521857 4817596 218 40
20:00:53 1/28/2013 1 28 2013 20 679 520609 4817592 221 40
22:00:49 3/24/2009 3 24 2009 22 634 521340 4817595 219 40
0:00:42 1/16/2011 1 16 2011 0 641 520945 4817593 220 40
8:00:49 1/22/2011 1 22 2011 8 647 521973 4817597 218 40
12:00:42 4/19/2014 4 19 2014 12 914 522622 4817599 216 40
2:00:20 4/21/2011 4 21 2011 2 663 522019 4817597 217 40
16:00:50 1/2/2010 1 2 2010 16 646 521277 4817595 219 40
18:00:53 4/25/2008 4 25 2008 18 634 521257 4817595 219 40
14:00:54 1/11/2014 1 11 2014 14 914 520921 4817594 220 40
0:00:53 1/11/2011 1 11 2011 0 657 521568 4817596 219 40
4:00:45 4/28/2011 4 28 2011 4 655 522245 4817598 217 40
2:00:21 4/16/2008 4 16 2008 2 636 520842 4817594 220 40
6:00:43 3/3/2013 3 3 2013 6 658 521396 4817595 219 40
8:00:47 4/16/2013 4 16 2013 8 658 523277 4817602 214 40
16:00:53 2/7/2014 2 7 2014 16 916 522253 4817598 217 40
22:00:41 4/20/2011 4 20 2011 22 663 522032 4817598 217 40
12:00:40 1/21/2011 1 21 2011 12 654 521911 4817597 218 40
16:00:53 1/20/2010 1 20 2010 16 647 520150 4817592 222 40
22:00:44 3/22/2011 3 22 2011 22 655 521151 4817595 220 40
8:00:55 11/5/2010 11 5 2010 8 639 524480 4817606 97 40
4:02:16 4/1/2012 4 1 2012 4 677 521438 4817596 219 40
0:00:48 3/20/2008 3 20 2008 0 633 521533 4817596 219 40
0:00:39 12/23/2013 12 23 2013 0 671 520983 4817595 220 40
0:00:35 2/7/2011 2 7 2011 0 641 520921 4817594 220 40
18:00:47 3/28/2011 3 28 2011 18 658 521345 4817596 219 40
0:00:50 12/26/2010 12 26 2010 0 657 520835 4817594 220 40
22:00:20 3/8/2014 3 8 2014 22 916 521399 4817596 219 40
10:00:48 4/23/2009 4 23 2009 10 634 521772 4817598 218 40
22:00:29 3/23/2011 3 23 2011 22 659 521047 4817595 220 40
18:00:23 3/28/2012 3 28 2012 18 678 522310 4817599 217 40
6:00:36 3/31/2011 3 31 2011 6 655 520924 4817595 220 40
20:01:20 3/6/2013 3 6 2013 20 679 521071 4817596 220 40
18:00:54 1/25/2011 1 25 2011 18 654 520943 4817595 220 40
14:00:23 4/23/2009 4 23 2009 14 639 521969 4817599 218 40
2:00:50 1/2/2014 1 2 2014 2 671 520721 4817595 221 40
0:00:35 3/1/2014 3 1 2014 0 909 524315 4817607 126 40
14:00:42 2/4/2011 2 4 2011 14 650 521095 4817596 220 40
12:00:41 4/3/2010 4 3 2010 12 638 522199 4817600 217 40
22:00:44 4/6/2011 4 6 2011 22 660 524448 4817607 97 40
14:00:10 1/10/2014 1 10 2014 14 914 521473 4817597 219 40
10:00:54 4/3/2010 4 3 2010 10 638 522205 4817600 217 40
12:00:54 4/5/2012 4 5 2012 12 657 520658 4817595 221 40
18:00:42 3/19/2011 3 19 2011 18 659 521214 4817597 219 40
14:00:29 1/19/2010 1 19 2010 14 638 521216 4817597 219 40
22:00:53 3/24/2009 3 24 2009 22 646 520720 4817595 221 40
22:00:53 2/28/2014 2 28 2014 22 909 524316 4817607 126 40
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4:00:24 12/13/2010 12 13 2010 4 647 520935 4817596 220 40
6:00:53 4/6/2010 4 6 2010 6 650 522065 4817600 217 40
18:00:44 12/25/2010 12 25 2010 18 657 520845 4817596 220 40
16:00:57 3/27/2014 3 27 2014 16 679 521780 4817599 218 40
10:00:48 12/21/2009 12 21 2009 10 638 521928 4817599 218 40
12:00:43 2/4/2011 2 4 2011 12 650 521095 4817597 220 40
12:00:54 12/31/2013 12 31 2013 12 671 521111 4817597 220 40
18:00:27 3/30/2014 3 30 2014 18 909 521524 4817598 219 40
10:01:11 1/24/2011 1 24 2011 10 657 521179 4817597 220 40
18:00:25 4/1/2010 4 1 2010 18 650 522862 4817603 215 40
0:00:22 4/3/2011 4 3 2011 0 659 520796 4817596 221 40
18:00:53 2/16/2014 2 16 2014 18 917 520905 4817597 220 40
8:00:35 12/10/2010 12 10 2010 8 638 521277 4817598 219 40
4:00:47 2/28/2014 2 28 2014 4 679 520838 4817597 220 40
0:00:36 12/2/2010 12 2 2010 0 646 520950 4817597 220 40
0:00:23 3/23/2011 3 23 2011 0 655 521148 4817598 220 40
0:00:41 4/19/2011 4 19 2011 0 659 522745 4817603 216 40
22:00:47 12/1/2010 12 1 2010 22 646 520960 4817597 220 40
6:00:54 4/10/2009 4 10 2009 6 640 523675 4817606 213 40
10:01:17 11/19/2010 11 19 2010 10 643 521525 4817599 219 40
10:00:17 12/21/2013 12 21 2013 10 908 521345 4817599 219 40
18:00:47 12/23/2010 12 23 2010 18 657 520833 4817597 220 40
8:00:56 2/16/2010 2 16 2010 8 638 524413 4817609 126 40
18:00:48 3/17/2014 3 17 2014 18 907 521913 4817601 218 40
2:00:54 1/16/2011 1 16 2011 2 654 520659 4817597 221 40
18:00:56 3/3/2010 3 3 2010 18 643 524629 4817610 97 40
22:01:11 12/24/2012 12 24 2012 22 671 520964 4817598 220 40
2:00:54 12/2/2010 12 2 2010 2 639 520933 4817598 220 40
6:00:53 4/27/2011 4 27 2011 6 655 523690 4817607 213 40
12:00:23 12/21/2009 12 21 2009 12 638 521925 4817601 218 40
18:00:51 4/9/2009 4 9 2009 18 640 523852 4817608 213 40
2:01:18 4/2/2010 4 2 2010 2 638 524751 4817611 97 40
16:01:12 2/17/2014 2 17 2014 16 917 521694 4817600 218 40
0:00:55 4/16/2011 4 16 2011 0 663 522056 4817602 217 40
18:00:40 12/15/2011 12 15 2011 18 658 521906 4817601 218 40
2:00:55 12/23/2013 12 23 2013 2 671 520946 4817598 220 40
22:00:41 12/25/2010 12 25 2010 22 657 520844 4817598 220 40
18:00:54 1/26/2014 1 26 2014 18 909 521037 4817598 220 40
0:00:54 3/27/2011 3 27 2011 0 662 523766 4817608 213 40
16:00:28 12/25/2010 12 25 2010 16 647 521000 4817598 220 40
6:00:41 4/21/2011 4 21 2011 6 663 522020 4817602 217 40
16:00:47 12/16/2011 12 16 2011 16 658 521771 4817601 218 40
22:00:29 1/9/2013 1 9 2013 22 663 523752 4817608 213 40
0:00:54 3/20/2010 3 20 2010 0 656 520789 4817598 221 40
18:00:36 4/5/2011 4 5 2011 18 664 524247 4817609 126 40
18:00:41 2/24/2011 2 24 2011 18 657 522114 4817602 217 40
0:00:53 4/26/2014 4 26 2014 0 917 521284 4817599 219 40
16:00:53 1/2/2011 1 2 2011 16 657 520685 4817598 221 40
18:00:21 1/2/2011 1 2 2011 18 657 520685 4817598 221 40
18:00:41 2/26/2011 2 26 2011 18 654 520801 4817598 221 40
14:00:23 2/26/2012 2 26 2012 14 663 520999 4817599 220 40
18:00:56 2/11/2010 2 11 2010 18 643 524732 4817612 97 40
0:00:53 3/24/2011 3 24 2011 0 654 520926 4817599 220 40
12:00:54 4/19/2011 4 19 2011 12 801 521241 4817600 219 40
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0:00:56 4/21/2011 4 21 2011 0 663 522034 4817602 217 40
2:00:50 4/16/2011 4 16 2011 2 663 522052 4817603 217 40
18:00:41 3/18/2014 3 18 2014 18 909 520739 4817599 221 40
0:00:52 4/8/2011 4 8 2011 0 669 524166 4817610 126 40
10:00:42 1/2/2009 1 2 2009 10 633 524550 4817612 97 40
22:00:56 3/6/2013 3 6 2013 22 677 521025 4817600 220 40
22:00:53 3/21/2010 3 21 2010 22 651 522271 4817604 217 40
12:00:30 1/11/2013 1 11 2013 12 658 521180 4817600 220 40
18:00:48 1/2/2009 1 2 2009 18 632 523916 4817610 213 40
22:00:42 3/14/2013 3 14 2013 22 663 521066 4817600 220 40
22:00:53 1/15/2011 1 15 2011 22 641 520942 4817600 220 40
12:00:26 4/2/2012 4 2 2012 12 674 521795 4817603 218 40
0:00:25 3/7/2013 3 7 2013 0 677 521021 4817600 220 40
22:00:23 1/10/2011 1 10 2011 22 657 521563 4817602 219 40
18:00:56 12/25/2010 12 25 2010 18 639 523582 4817609 214 40
4:00:54 3/15/2013 3 15 2013 4 663 521068 4817601 220 40
16:00:41 4/16/2011 4 16 2011 16 655 522305 4817605 217 40
10:00:47 11/19/2010 11 19 2010 10 638 521481 4817602 219 40
12:00:41 12/23/2012 12 23 2012 12 663 521937 4817604 218 40
20:01:03 3/3/2014 3 3 2014 20 909 523962 4817611 213 40
18:00:53 3/26/2008 3 26 2008 18 632 521544 4817603 219 40
12:00:12 4/23/2009 4 23 2009 12 634 521773 4817604 218 40
16:00:54 1/11/2014 1 11 2014 16 914 520920 4817601 220 40
22:00:48 3/23/2011 3 23 2011 22 655 521042 4817601 220 40
20:00:54 1/1/2014 1 1 2014 20 671 520723 4817600 221 40
4:00:42 3/29/2012 3 29 2012 4 680 522043 4817605 217 40
8:01:11 1/9/2011 1 9 2011 8 655 521172 4817602 220 40
12:00:41 1/11/2013 1 11 2013 12 680 521183 4817602 220 40
0:00:48 12/2/2010 12 2 2010 0 639 520916 4817601 220 40
22:00:42 3/19/2010 3 19 2010 22 656 520794 4817601 221 40
12:00:55 1/24/2011 1 24 2011 12 641 521232 4817602 219 40
22:00:57 12/22/2013 12 22 2013 22 671 520990 4817601 220 40
22:00:54 3/20/2008 3 20 2008 22 632 521286 4817602 219 40
2:00:42 3/20/2010 3 20 2010 2 656 520785 4817601 221 40
22:00:53 1/3/2014 1 3 2014 22 908 523476 4817610 214 40
14:00:53 4/1/2012 4 1 2012 14 673 522722 4817608 216 40
2:00:53 3/27/2011 3 27 2011 2 662 523770 4817612 213 40
22:00:10 4/15/2008 4 15 2008 22 636 520844 4817602 220 40
8:00:47 2/13/2011 2 13 2011 8 657 521129 4817603 220 40
18:01:20 12/30/2012 12 30 2012 18 677 520856 4817602 220 40
0:00:54 3/24/2011 3 24 2011 0 655 521042 4817603 220 40
4:00:56 2/25/2010 2 25 2010 4 643 524229 4817614 126 40
14:00:52 4/5/2012 4 5 2012 14 657 520713 4817602 221 40
8:00:55 1/10/2013 1 10 2013 8 680 521426 4817604 219 40
14:00:49 12/8/2008 12 8 2008 14 633 521359 4817604 219 40
2:00:53 4/30/2011 4 30 2011 2 654 521252 4817604 219 40
4:00:53 1/10/2013 1 10 2013 4 680 521421 4817604 219 40
0:00:44 3/24/2011 3 24 2011 0 659 521041 4817603 220 40
18:00:32 12/24/2009 12 24 2009 18 647 520939 4817603 220 40
18:00:53 1/28/2011 1 28 2011 18 657 521086 4817603 220 40
2:00:54 12/26/2010 12 26 2010 2 639 523573 4817612 214 40
18:00:42 2/14/2014 2 14 2014 18 909 520801 4817602 221 40
6:00:54 1/10/2013 1 10 2013 6 680 521425 4817605 219 40
6:01:00 4/20/2014 4 20 2014 6 907 523568 4817612 214 40
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0:00:52 3/26/2014 3 26 2014 0 916 524409 4817615 126 40
22:00:54 4/5/2011 4 5 2011 22 661 524231 4817614 126 40
18:00:49 12/24/2012 12 24 2012 18 677 521155 4817604 220 40
22:00:50 4/5/2011 4 5 2011 22 664 524240 4817614 126 40
22:00:21 2/25/2011 2 25 2011 22 653 521395 4817605 219 40
12:00:34 2/3/2014 2 3 2014 12 671 520505 4817602 221 40
2:00:55 3/15/2013 3 15 2013 2 663 521068 4817604 220 40
10:00:53 12/13/2008 12 13 2008 10 633 522004 4817607 218 40
20:00:43 1/9/2013 1 9 2013 20 663 523752 4817613 213 40
22:00:55 12/23/2010 12 23 2010 22 657 520840 4817603 220 40
6:00:48 12/13/2010 12 13 2010 6 647 520985 4817604 220 40
18:01:23 4/5/2008 4 5 2008 18 637 523787 4817613 213 40
20:00:47 1/26/2014 1 26 2014 20 907 520948 4817604 220 40
2:00:54 4/28/2011 4 28 2011 2 655 522280 4817608 217 40
18:00:43 1/9/2013 1 9 2013 18 663 523751 4817613 213 40
16:00:54 1/15/2011 1 15 2011 16 646 520947 4817604 220 40
8:01:18 1/4/2011 1 4 2011 8 646 520733 4817604 221 40
12:01:12 2/4/2014 2 4 2014 12 914 521529 4817606 219 40
10:00:47 12/21/2011 12 21 2011 10 641 521838 4817607 218 40
12:01:12 4/1/2012 4 1 2012 12 674 521768 4817607 218 40
16:00:41 1/27/2011 1 27 2011 16 655 521513 4817606 219 40
10:00:50 3/6/2012 3 6 2012 10 665 521259 4817606 219 40
2:00:24 12/17/2011 12 17 2011 2 667 522307 4817609 217 40
18:00:52 12/24/2009 12 24 2009 18 647 520952 4817605 220 40
18:00:53 1/25/2011 1 25 2011 18 655 523312 4817612 214 40
18:00:42 11/30/2011 11 30 2011 18 663 520817 4817604 220 40
22:00:53 1/26/2014 1 26 2014 22 907 520933 4817605 220 40
4:00:54 2/21/2013 2 21 2013 4 663 521382 4817606 219 40
2:01:00 1/3/2009 1 3 2009 2 637 523934 4817615 213 40
4:00:54 4/20/2014 4 20 2014 4 907 523677 4817614 213 40
18:00:48 3/22/2011 3 22 2011 18 661 521262 4817606 219 40
4:00:53 4/1/2010 4 1 2010 4 655 524610 4817618 97 40
18:00:47 4/5/2011 4 5 2011 18 661 524239 4817616 126 40
14:00:47 1/11/2013 1 11 2013 14 665 520903 4817605 220 40
18:00:54 3/28/2009 3 28 2009 18 633 521293 4817606 219 40
22:00:53 3/30/2011 3 30 2011 22 665 520833 4817605 220 40
14:00:53 2/7/2014 2 7 2014 14 671 521918 4817609 218 40
18:00:44 1/9/2013 1 9 2013 18 658 521511 4817607 219 40
8:00:55 2/23/2013 2 23 2013 8 665 521483 4817607 219 40
2:00:42 12/19/2011 12 19 2011 2 667 522264 4817610 217 40
2:00:57 3/9/2013 3 9 2013 2 677 521179 4817606 220 40
14:00:55 1/18/2011 1 18 2011 14 650 521920 4817609 218 40
22:00:49 12/19/2008 12 19 2008 22 632 522183 4817610 217 40
2:00:47 2/21/2013 2 21 2013 2 663 521389 4817608 219 40
12:00:54 12/8/2008 12 8 2008 12 633 521356 4817607 219 40
10:01:42 1/2/2013 1 2 2013 10 657 520289 4817604 222 40
14:00:49 12/21/2009 12 21 2009 14 638 521930 4817609 218 40
4:00:41 12/18/2011 12 18 2011 4 667 522243 4817610 217 40
2:00:43 4/20/2012 4 20 2012 2 658 523550 4817615 214 40
6:00:47 4/1/2010 4 1 2010 6 655 524612 4817619 97 40
22:00:15 3/25/2014 3 25 2014 22 916 524398 4817618 126 40
4:00:31 3/11/2014 3 11 2014 4 918 524709 4817619 97 40
8:00:25 11/23/2010 11 23 2010 8 641 521998 4817610 218 40
14:00:34 3/25/2009 3 25 2009 14 647 522038 4817610 217 40
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19:38:17 12/15/2013 12 15 2013 19 657 521360 4817608 219 40
10:00:53 1/25/2013 1 25 2013 10 679 521318 4817608 219 40
18:00:14 12/30/2013 12 30 2013 18 671 521069 4817607 220 40
18:00:48 4/1/2010 4 1 2010 18 650 522857 4817613 215 40
10:00:54 1/25/2011 1 25 2011 10 654 520673 4817606 221 40
4:00:48 2/3/2014 2 3 2014 4 671 520518 4817606 221 40
18:00:53 2/27/2011 2 27 2011 18 647 521358 4817608 219 40
6:01:11 12/31/2009 12 31 2009 6 640 521181 4817608 220 40
0:00:23 3/21/2012 3 21 2012 0 658 521243 4817608 219 40
6:00:24 1/6/2012 1 6 2012 6 658 521226 4817608 219 40
8:00:53 1/6/2011 1 6 2011 8 646 521416 4817609 219 40
2:00:53 1/18/2010 1 18 2010 2 641 520065 4817604 222 40
18:00:29 4/4/2008 4 4 2008 18 636 522566 4817612 216 40
18:00:41 2/14/2014 2 14 2014 18 679 520778 4817607 221 40
22:00:42 3/3/2014 3 3 2014 22 909 523962 4817617 213 40
0:00:54 4/10/2009 4 10 2009 0 644 523748 4817617 213 40
0:00:53 3/31/2013 3 31 2013 0 663 524364 4817619 126 40
14:00:53 12/31/2009 12 31 2009 14 638 522252 4817612 217 40
18:00:14 12/19/2008 12 19 2008 18 632 522175 4817612 217 40
12:00:44 4/16/2011 4 16 2011 12 655 522320 4817612 217 40
18:00:44 1/20/2010 1 20 2010 18 647 520065 4817605 222 40
14:00:24 2/18/2011 2 18 2011 14 650 521397 4817609 219 40
18:00:37 1/25/2011 1 25 2011 18 655 523418 4817616 214 40
4:01:11 12/30/2012 12 30 2012 4 674 520787 4817608 221 40
10:00:58 2/4/2014 2 4 2014 10 679 521476 4817610 219 40
10:00:28 11/19/2010 11 19 2010 10 641 521527 4817610 219 40
0:00:42 12/23/2013 12 23 2013 0 909 521424 4817610 219 40
22:00:54 4/2/2009 4 2 2009 22 648 521217 4817609 219 40
6:00:23 12/18/2011 12 18 2011 6 667 522237 4817613 217 40
0:00:42 4/3/2009 4 3 2009 0 648 521215 4817609 219 40
6:01:12 3/4/2014 3 4 2014 6 917 521478 4817610 219 40
0:00:53 3/1/2013 3 1 2013 0 679 521097 4817609 220 40
14:00:53 12/13/2008 12 13 2008 14 633 522004 4817612 218 40
4:00:21 3/11/2012 3 11 2012 4 658 521263 4817610 219 40
10:00:50 1/24/2011 1 24 2011 10 801 524424 4817620 97 40
22:00:53 4/9/2009 4 9 2009 22 644 523747 4817618 213 40
22:00:53 1/2/2011 1 2 2011 22 646 521010 4817609 220 40
14:00:24 1/17/2011 1 17 2011 14 641 521058 4817609 220 40
18:00:18 12/25/2010 12 25 2010 18 657 520833 4817609 220 40
18:00:48 1/17/2010 1 17 2010 18 647 520058 4817606 222 40
4:02:13 3/4/2014 3 4 2014 4 917 521484 4817611 219 40
22:00:24 3/12/2012 3 12 2012 22 666 521410 4817611 219 40
14:00:48 1/22/2010 1 22 2010 14 647 520131 4817607 222 40
0:00:44 12/19/2011 12 19 2011 0 667 522261 4817614 217 40
18:00:48 2/24/2009 2 24 2009 18 632 521600 4817612 219 40
16:00:47 12/24/2008 12 24 2008 16 632 521676 4817612 218 40
22:00:49 3/29/2011 3 29 2011 22 650 523852 4817619 213 40
4:00:44 1/21/2011 1 21 2011 4 655 521940 4817613 218 40
16:00:22 4/26/2014 4 26 2014 16 907 521671 4817612 218 40
22:00:21 12/24/2010 12 24 2010 22 657 521093 4817610 220 40
4:00:54 4/30/2013 4 30 2013 4 658 524727 4817623 97 40
16:00:41 3/15/2013 3 15 2013 16 658 522212 4817614 217 40
16:00:56 1/23/2010 1 23 2010 16 638 521585 4817612 219 40
6:00:42 12/2/2010 12 2 2010 6 801 521079 4817611 220 40
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14:00:54 3/17/2014 3 17 2014 14 679 521714 4817613 218 40
12:00:53 12/13/2008 12 13 2008 12 633 521996 4817614 218 40
18:00:55 4/9/2009 4 9 2009 18 637 522763 4817616 216 40
18:00:54 3/9/2009 3 9 2009 18 633 521583 4817612 219 40
10:00:54 12/21/2009 12 21 2009 10 633 521917 4817613 218 40
2:00:41 2/18/2010 2 18 2010 2 643 524208 4817621 126 40
14:00:43 4/16/2011 4 16 2011 14 655 522330 4817615 217 40
18:00:26 3/25/2009 3 25 2009 18 647 521912 4817614 218 40
22:00:48 12/25/2010 12 25 2010 22 639 523585 4817619 214 40
22:00:53 12/9/2010 12 9 2010 22 638 521291 4817612 219 40
6:00:48 2/13/2011 2 13 2011 6 657 521114 4817611 220 40
20:00:48 4/9/2014 4 9 2014 20 679 522128 4817615 217 40
22:01:50 2/17/2010 2 17 2010 22 643 524171 4817622 126 40
6:00:53 2/17/2011 2 17 2011 6 657 521349 4817612 219 40
18:00:55 12/3/2010 12 3 2010 18 638 520793 4817611 221 40
4:00:41 2/17/2011 2 17 2011 4 657 521350 4817612 219 40
16:00:49 3/17/2014 3 17 2014 16 909 521878 4817614 218 40
16:00:54 2/22/2013 2 22 2013 16 677 521175 4817612 220 40
4:00:56 12/15/2012 12 15 2012 4 680 523734 4817621 213 40
14:00:29 3/20/2008 3 20 2008 14 635 521170 4817612 220 40
2:00:50 2/13/2011 2 13 2011 2 638 520969 4817611 220 40
8:00:56 1/9/2011 1 9 2011 8 641 521161 4817612 220 40
18:00:27 3/9/2013 3 9 2013 18 658 521057 4817612 220 40
10:00:53 1/17/2010 1 17 2010 10 647 520495 4817610 221 40
12:00:54 3/8/2011 3 8 2011 12 653 521108 4817612 220 40
4:01:34 4/17/2012 4 17 2012 4 676 521893 4817615 218 40
14:00:40 1/23/2011 1 23 2011 14 641 521224 4817612 219 40
18:01:14 3/21/2010 3 21 2010 18 651 522261 4817616 217 40
22:00:56 3/16/2010 3 16 2010 22 655 520795 4817611 221 40
0:00:47 3/15/2013 3 15 2013 0 663 521064 4817612 220 40
6:00:42 3/10/2013 3 10 2013 6 658 521098 4817612 220 40
4:00:41 3/10/2013 3 10 2013 4 658 521096 4817612 220 40
2:00:27 2/10/2013 2 10 2013 2 665 521288 4817613 219 40
8:00:24 12/25/2012 12 25 2012 8 665 521091 4817613 220 40
20:00:54 3/8/2013 3 8 2013 20 677 520941 4817612 220 40
18:00:54 12/23/2010 12 23 2010 18 657 520809 4817612 220 40
2:00:41 3/10/2013 3 10 2013 2 658 521097 4817613 220 40
10:00:24 12/19/2008 12 19 2008 10 637 522003 4817616 218 40
16:00:26 3/28/2011 3 28 2011 16 801 521588 4817614 219 40
22:00:44 3/26/2011 3 26 2011 22 669 523592 4817621 214 40
14:02:45 12/21/2009 12 21 2009 14 633 521910 4817615 218 40
14:00:56 4/16/2011 4 16 2011 14 665 521967 4817616 218 40
2:00:54 3/6/2014 3 6 2014 2 916 523857 4817622 213 40
6:00:52 2/19/2011 2 19 2011 6 638 521413 4817614 219 40
14:00:42 3/13/2012 3 13 2012 14 665 521619 4817614 218 40
4:00:38 4/1/2012 4 1 2012 4 681 521344 4817614 219 40
2:00:53 1/16/2011 1 16 2011 2 646 520965 4817613 220 40
18:00:41 1/8/2013 1 8 2013 18 677 520515 4817611 221 40
16:00:42 1/9/2011 1 9 2011 16 654 520662 4817612 221 40
14:00:55 2/22/2011 2 22 2011 14 638 521551 4817615 219 40
10:00:57 2/5/2014 2 5 2014 10 914 521381 4817614 219 40
12:00:42 12/21/2009 12 21 2009 12 633 521916 4817616 218 40
18:00:54 2/25/2011 2 25 2011 18 653 521393 4817614 219 40
22:00:41 3/25/2011 3 25 2011 22 668 520985 4817613 220 40
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14:01:10 1/23/2010 1 23 2010 14 638 521598 4817615 219 40
8:01:12 1/2/2014 1 2 2014 8 917 520940 4817613 220 40
14:00:36 2/23/2013 2 23 2013 14 671 521130 4817614 220 40
2:00:54 4/1/2012 4 1 2012 2 681 521336 4817615 219 40
8:01:12 12/12/2009 12 12 2009 8 648 521904 4817617 218 40
10:00:42 12/9/2011 12 9 2011 10 658 520296 4817612 222 40
6:00:47 1/2/2014 1 2 2014 6 917 520945 4817614 220 40
6:00:42 4/1/2012 4 1 2012 6 677 521343 4817615 219 40
6:00:56 3/9/2014 3 9 2014 6 679 521296 4817615 219 40
2:00:21 3/25/2011 3 25 2011 2 660 521335 4817615 219 40
2:00:54 3/11/2014 3 11 2014 2 918 524698 4817627 97 40
4:00:32 12/26/2010 12 26 2010 4 639 523557 4817623 214 40
8:00:54 12/29/2012 12 29 2012 8 674 521270 4817615 219 40
16:00:56 2/22/2013 2 22 2013 16 665 521140 4817615 220 40
10:00:56 1/25/2011 1 25 2011 10 655 520850 4817614 220 40
6:22:11 5/7/2013 5 7 2013 6 657 522575 4817619 216 40
22:00:44 3/20/2012 3 20 2012 22 658 521228 4817615 219 40
14:00:47 1/11/2013 1 11 2013 14 680 521022 4817614 220 40
0:00:36 2/5/2010 2 5 2010 0 638 521093 4817615 220 40
0:00:53 3/17/2014 3 17 2014 0 914 520820 4817614 220 40
8:00:54 1/23/2014 1 23 2014 8 671 521141 4817615 220 40
14:00:30 2/11/2011 2 11 2011 14 638 521257 4817615 219 40
0:00:47 1/16/2011 1 16 2011 0 646 520964 4817615 220 40
10:00:54 12/23/2012 12 23 2012 10 663 521947 4817618 218 40
16:00:53 3/13/2012 3 13 2012 16 665 521619 4817617 218 40
22:00:42 4/6/2011 4 6 2011 22 664 524475 4817627 97 40
0:00:30 3/6/2014 3 6 2014 0 916 523841 4817624 213 40
2:00:50 12/18/2011 12 18 2011 2 667 522222 4817619 217 40
14:00:49 3/31/2008 3 31 2008 14 634 521451 4817616 219 40
10:00:47 2/28/2011 2 28 2011 10 646 521584 4817617 219 40
8:00:54 2/17/2011 2 17 2011 8 657 521347 4817616 219 40
8:00:47 4/15/2008 4 15 2008 8 633 520875 4817615 220 40
0:00:37 3/30/2011 3 30 2011 0 650 523844 4817625 213 40
0:00:56 2/10/2013 2 10 2013 0 665 521283 4817616 219 40
4:00:53 2/19/2011 2 19 2011 4 638 521418 4817617 219 40
2:00:54 3/31/2011 3 31 2011 2 665 520837 4817615 220 40
4:01:53 3/22/2009 3 22 2009 4 646 521698 4817617 218 40
18:00:54 1/23/2010 1 23 2010 18 642 524694 4817628 97 40
0:00:54 3/27/2011 3 27 2011 0 661 523755 4817625 213 40
2:00:55 3/25/2009 3 25 2009 2 637 524238 4817626 126 40
18:01:48 12/9/2010 12 9 2010 18 638 521200 4817616 220 40
4:00:32 2/13/2011 2 13 2011 4 655 521022 4817616 220 40
20:00:54 4/22/2013 4 22 2013 20 671 521398 4817617 219 40
6:00:53 1/21/2011 1 21 2011 6 655 521935 4817619 218 40
0:00:47 1/3/2009 1 3 2009 0 637 523935 4817626 213 40
10:00:56 12/3/2010 12 3 2010 10 653 520986 4817616 220 40
2:00:48 3/25/2008 3 25 2008 2 635 523984 4817626 213 40
4:00:56 1/20/2010 1 20 2010 4 641 521148 4817617 220 40
4:00:53 3/16/2011 3 16 2011 4 801 520926 4817616 220 40
12:00:42 4/19/2011 4 19 2011 12 665 521262 4817617 219 40
18:00:43 3/3/2009 3 3 2009 18 637 523816 4817626 213 40
22:00:41 12/23/2012 12 23 2012 22 674 521225 4817617 219 40
0:00:30 3/18/2010 3 18 2010 0 655 520768 4817616 221 40
0:00:20 4/6/2011 4 6 2011 0 664 524247 4817628 126 40
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18:02:29 1/8/2012 1 8 2012 18 641 520690 4817616 221 40
18:00:50 1/5/2009 1 5 2009 18 637 523953 4817627 213 40
2:00:56 3/30/2011 3 30 2011 2 650 523847 4817627 213 40
14:00:48 1/5/2013 1 5 2013 14 671 520988 4817617 220 40
6:00:44 3/11/2014 3 11 2014 6 918 524684 4817630 97 40
22:00:43 2/27/2014 2 27 2014 22 909 524290 4817628 126 40
20:00:53 1/25/2014 1 25 2014 20 671 521392 4817619 219 40
12:00:56 2/15/2013 2 15 2013 12 677 521528 4817619 219 40
22:01:21 12/29/2013 12 29 2013 22 917 520533 4817616 221 40
22:00:54 12/15/2012 12 15 2012 22 680 523730 4817627 213 40
22:00:55 12/24/2012 12 24 2012 22 677 521142 4817618 220 40
18:00:41 12/24/2012 12 24 2012 18 677 521151 4817618 220 40
2:00:41 4/2/2011 4 2 2011 2 660 521295 4817619 219 40
10:00:54 12/23/2012 12 23 2012 10 665 522004 4817621 218 40
0:00:53 12/30/2012 12 30 2012 0 674 520810 4817617 220 40
6:00:53 3/16/2011 3 16 2011 6 801 520925 4817617 220 40
18:00:43 12/23/2012 12 23 2012 18 674 521227 4817618 219 40
18:00:55 2/28/2014 2 28 2014 18 916 521676 4817620 218 40
18:00:55 3/13/2010 3 13 2010 18 639 520688 4817617 221 40
10:00:54 1/9/2013 1 9 2013 10 671 521211 4817618 219 40
6:00:54 4/1/2012 4 1 2012 6 681 521335 4817619 219 40
0:00:41 3/31/2011 3 31 2011 0 665 520836 4817617 220 40
0:00:56 2/18/2010 2 18 2010 0 643 524209 4817629 126 40
6:00:43 3/11/2012 3 11 2012 6 658 521260 4817619 219 40
14:00:47 2/13/2011 2 13 2011 14 638 521492 4817620 219 40
10:00:48 1/2/2009 1 2 2009 10 634 524151 4817629 126 40
0:00:54 4/15/2010 4 15 2010 0 654 521402 4817620 219 40
10:00:24 1/25/2010 1 25 2010 10 640 521049 4817619 220 40
10:00:47 1/23/2011 1 23 2011 10 650 524497 4817630 97 40
2:00:49 4/2/2011 4 2 2011 2 655 521231 4817619 219 40
6:00:47 12/21/2009 12 21 2009 6 638 522081 4817622 217 40
16:00:13 12/14/2008 12 14 2008 16 634 521613 4817621 218 40
14:00:51 4/24/2008 4 24 2008 14 633 522178 4817623 217 40
18:00:42 12/24/2010 12 24 2010 18 657 521088 4817619 220 40
6:00:49 3/22/2009 3 22 2009 6 648 521280 4817620 219 40
18:00:47 1/21/2010 1 21 2010 18 647 520078 4817616 222 40
16:00:47 12/3/2010 12 3 2010 16 653 520873 4817618 220 40
6:00:50 2/13/2011 2 13 2011 6 655 521026 4817619 220 40
0:00:14 3/25/2009 3 25 2009 0 634 521407 4817620 219 40
22:00:23 2/2/2009 2 2 2009 22 632 521543 4817621 219 40
22:01:23 12/22/2013 12 22 2013 22 909 522280 4817623 217 40
10:01:07 2/16/2011 2 16 2011 10 638 521659 4817621 218 40
22:00:47 3/11/2011 3 11 2011 22 801 521351 4817620 219 40
22:00:48 3/7/2013 3 7 2013 22 658 521109 4817620 220 40
10:00:19 1/16/2010 1 16 2010 10 647 520537 4817618 221 40
2:00:42 4/18/2012 4 18 2012 2 676 522157 4817623 217 40
22:00:42 4/1/2011 4 1 2011 22 660 521290 4817620 219 40
10:00:24 3/29/2010 3 29 2010 10 656 522223 4817623 217 40
18:00:50 12/8/2011 12 8 2011 18 658 520924 4817619 220 40
6:00:42 3/16/2011 3 16 2011 6 655 522213 4817624 217 40
22:00:56 2/26/2014 2 26 2014 22 914 521116 4817620 220 40
4:00:33 3/13/2013 3 13 2013 4 663 524293 4817631 126 40
16:00:54 3/19/2011 3 19 2011 16 801 521061 4817620 220 40
0:00:41 2/7/2014 2 7 2014 0 909 521369 4817621 219 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:53 3/31/2014 3 31 2014 6 908 521914 4817623 218 40
22:00:41 3/23/2011 3 23 2011 22 658 521059 4817620 220 40
6:00:53 1/23/2014 1 23 2014 6 671 521130 4817621 220 40
18:00:47 3/7/2013 3 7 2013 18 658 520769 4817620 221 40
4:00:53 12/25/2012 12 25 2012 4 665 521059 4817621 220 40
18:00:47 1/6/2011 1 6 2011 18 801 521099 4817621 220 40
18:00:44 1/24/2010 1 24 2010 18 638 520978 4817620 220 40
12:00:38 3/29/2010 3 29 2010 12 656 522114 4817624 217 40
22:00:41 1/5/2009 1 5 2009 22 637 523942 4817630 213 40
4:00:48 1/13/2011 1 13 2011 4 650 523917 4817630 213 40
12:00:54 2/11/2011 2 11 2011 12 638 521293 4817622 219 40
18:00:53 3/17/2010 3 17 2010 18 801 520892 4817620 220 40
2:00:25 12/30/2012 12 30 2012 2 674 520810 4817620 220 40
2:01:04 1/13/2011 1 13 2011 2 650 523918 4817631 213 40
22:00:50 12/10/2010 12 10 2010 22 655 523467 4817629 214 40
8:00:56 12/26/2010 12 26 2010 8 639 523543 4817629 214 40
16:00:53 2/16/2011 2 16 2011 16 650 521686 4817623 218 40
0:00:50 3/12/2011 3 12 2011 0 801 521353 4817622 219 40
22:00:24 2/6/2014 2 6 2014 22 909 521362 4817622 219 40
0:00:41 12/19/2013 12 19 2013 0 671 524594 4817633 97 40
0:00:41 12/21/2013 12 21 2013 0 908 521302 4817622 219 40
4:00:53 3/29/2012 3 29 2012 4 663 521608 4817623 218 40
14:00:26 2/16/2011 2 16 2011 14 650 521678 4817623 218 40
0:00:41 4/2/2011 4 2 2011 0 660 521289 4817622 219 40
0:00:48 3/26/2011 3 26 2011 0 668 520976 4817621 220 40
16:00:56 1/1/2014 1 1 2014 16 917 521115 4817622 220 40
6:00:53 4/19/2008 4 19 2008 6 637 523954 4817631 213 40
8:00:31 1/12/2009 1 12 2009 8 634 523914 4817631 213 40
14:00:48 3/25/2009 3 25 2009 14 638 522047 4817625 217 40
16:00:50 4/18/2014 4 18 2014 16 916 522115 4817625 217 40
18:00:50 2/27/2012 2 27 2012 18 665 520684 4817621 221 40
20:00:47 2/28/2014 2 28 2014 20 907 521127 4817622 220 40
2:00:53 3/8/2013 3 8 2013 2 658 521110 4817622 220 40
10:00:51 12/21/2013 12 21 2013 10 917 521592 4817624 219 40
0:00:24 3/8/2013 3 8 2013 0 658 521110 4817622 220 40
0:01:23 4/13/2013 4 13 2013 0 677 521938 4817625 218 40
6:00:53 12/25/2012 12 25 2012 6 677 521167 4817622 220 40
8:00:53 12/25/2012 12 25 2012 8 677 521170 4817622 220 40
14:00:53 3/26/2010 3 26 2010 14 653 522006 4817625 218 40
0:00:44 3/24/2011 3 24 2011 0 658 521057 4817622 220 40
18:00:55 12/21/2012 12 21 2012 18 674 520965 4817622 220 40
4:00:54 12/2/2010 12 2 2010 4 801 521069 4817622 220 40
14:00:17 12/31/2013 12 31 2013 14 671 521098 4817622 220 40
16:00:54 2/24/2011 2 24 2011 16 654 522569 4817627 216 40
16:00:35 3/19/2008 3 19 2008 16 637 521640 4817624 218 40
8:00:53 1/26/2011 1 26 2011 8 647 521128 4817623 220 40
8:00:49 3/6/2014 3 6 2014 8 917 523694 4817631 213 40
8:00:54 2/12/2011 2 12 2011 8 638 521315 4817623 219 40
22:01:49 3/16/2014 3 16 2014 22 914 520825 4817622 220 40
22:00:25 3/27/2011 3 27 2011 22 658 521279 4817623 219 40
2:00:53 12/25/2012 12 25 2012 2 665 521067 4817623 220 40
4:00:50 4/1/2012 4 1 2012 4 673 521372 4817624 219 40
18:00:36 12/3/2010 12 3 2010 18 638 520864 4817622 220 40
4:00:55 1/26/2014 1 26 2014 4 679 521081 4817623 220 40
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6:00:19 2/28/2014 2 28 2014 6 679 521130 4817623 220 40
0:01:25 3/27/2014 3 27 2014 0 917 521678 4817625 218 40
18:00:41 3/23/2011 3 23 2011 18 658 521057 4817623 220 40
0:00:36 2/3/2009 2 3 2009 0 632 521553 4817624 219 40
6:00:48 12/26/2010 12 26 2010 6 639 523544 4817631 214 40
12:00:46 4/6/2012 4 6 2012 12 671 521922 4817626 218 40
18:01:01 1/10/2013 1 10 2013 18 680 521469 4817624 219 40
18:00:47 4/21/2011 4 21 2011 18 801 522247 4817627 217 40
4:00:53 3/25/2009 3 25 2009 4 642 522018 4817626 217 40
8:00:53 12/17/2011 12 17 2011 8 667 522301 4817627 217 40
14:00:48 1/10/2009 1 10 2009 14 637 522919 4817629 215 40
4:00:29 1/6/2010 1 6 2010 4 640 521272 4817624 219 40
20:00:54 12/22/2013 12 22 2013 20 909 522284 4817627 217 40
10:01:22 4/19/2014 4 19 2014 10 914 522610 4817628 216 40
4:00:47 2/13/2011 2 13 2011 4 650 520985 4817623 220 40
12:00:42 4/1/2012 4 1 2012 12 663 522426 4817628 216 40
12:00:54 3/8/2011 3 8 2011 12 641 521095 4817623 220 40
0:00:48 12/18/2011 12 18 2011 0 667 522163 4817627 217 40
2:00:48 1/1/2014 1 1 2014 2 658 520952 4817623 220 40
18:00:41 2/2/2009 2 2 2009 18 632 521542 4817625 219 40
14:00:53 1/5/2010 1 5 2010 14 641 522053 4817626 217 40
6:00:57 2/13/2010 2 13 2010 6 643 524809 4817636 97 40
8:01:12 11/28/2013 11 28 2013 8 914 520779 4817622 221 40
18:00:54 12/24/2010 12 24 2010 18 657 521195 4817624 220 40
18:00:54 1/9/2013 1 9 2013 18 680 521458 4817625 219 40
22:00:47 2/28/2014 2 28 2014 22 907 521125 4817624 220 40
22:00:54 2/19/2011 2 19 2011 22 801 521075 4817624 220 40
6:00:24 1/6/2010 1 6 2010 6 641 521078 4817624 220 40
18:00:57 12/1/2010 12 1 2010 18 646 521028 4817624 220 40
0:00:47 2/20/2011 2 20 2011 0 646 521135 4817624 220 40
4:00:56 3/16/2011 3 16 2011 4 655 522212 4817628 217 40
6:00:42 1/26/2014 1 26 2014 6 679 520994 4817624 220 40
16:00:56 3/17/2014 3 17 2014 16 679 521616 4817626 218 40
18:01:07 2/26/2012 2 26 2012 18 663 520577 4817623 221 40
18:00:54 2/8/2009 2 8 2009 18 632 521229 4817625 219 40
18:00:39 4/2/2009 4 2 2009 18 648 521145 4817625 220 40
2:00:26 3/22/2009 3 22 2009 2 634 522218 4817628 217 40
14:00:54 2/18/2014 2 18 2014 14 916 521241 4817625 219 40
4:00:53 2/17/2011 2 17 2011 4 650 521357 4817625 219 40
4:00:46 2/15/2014 2 15 2014 4 679 521580 4817626 219 40
0:00:14 1/2/2014 1 2 2014 0 671 520693 4817623 221 40
10:00:42 4/1/2012 4 1 2012 10 663 522242 4817628 217 40
8:00:47 1/8/2011 1 8 2011 8 655 521360 4817626 219 40
4:00:41 3/22/2011 3 22 2011 4 801 521075 4817625 220 40
6:00:49 12/25/2012 12 25 2012 6 665 521081 4817625 220 40
10:00:54 12/21/2009 12 21 2009 10 639 521908 4817627 218 40
0:00:35 3/1/2014 3 1 2014 0 907 521121 4817625 220 40
6:00:42 1/6/2010 1 6 2010 6 633 521233 4817625 219 40
8:00:54 12/24/2013 12 24 2013 8 917 520951 4817624 220 40
10:01:18 1/11/2013 1 11 2013 10 665 520850 4817624 220 40
4:00:54 3/29/2009 3 29 2009 4 633 521079 4817625 220 40
0:00:54 3/26/2014 3 26 2014 0 917 521073 4817625 220 40
16:01:47 1/10/2013 1 10 2013 16 671 521477 4817626 219 40
14:01:11 2/12/2014 2 12 2014 14 679 522136 4817628 217 40
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2:00:47 3/22/2009 3 22 2009 2 643 522138 4817628 217 40
22:00:25 4/2/2011 4 2 2011 22 663 520846 4817624 220 40
16:00:47 3/15/2011 3 15 2011 16 801 521893 4817628 218 40
4:00:53 4/19/2008 4 19 2008 4 637 523953 4817635 213 40
2:00:48 2/3/2009 2 3 2009 2 632 521571 4817627 219 40
14:00:44 2/12/2011 2 12 2011 14 657 520815 4817624 220 40
16:00:48 2/4/2010 2 4 2010 16 638 521193 4817625 220 40
2:00:42 12/21/2013 12 21 2013 2 908 521303 4817626 219 40
22:00:47 3/9/2013 3 9 2013 22 658 521091 4817625 220 40
4:00:56 1/26/2011 1 26 2011 4 657 521128 4817625 220 40
18:00:54 3/19/2010 3 19 2010 18 656 520697 4817624 221 40
18:00:41 4/3/2009 4 3 2009 18 633 520920 4817625 220 40
18:00:44 3/10/2011 3 10 2011 18 655 522777 4817631 216 40
0:00:33 4/2/2011 4 2 2011 0 655 521228 4817626 219 40
2:00:54 12/26/2010 12 26 2010 2 657 520940 4817625 220 40
4:00:50 1/18/2011 1 18 2011 4 647 520914 4817625 220 40
6:00:39 12/9/2010 12 9 2010 6 655 523401 4817633 214 40
16:00:53 2/16/2011 2 16 2011 16 657 521696 4817627 218 40
20:00:53 3/16/2014 3 16 2014 20 907 522174 4817629 217 40
18:01:14 3/16/2011 3 16 2011 18 801 521790 4817628 218 40
6:00:52 1/22/2014 1 22 2014 6 671 521163 4817626 220 40
8:00:54 12/25/2012 12 25 2012 8 674 521236 4817626 219 40
10:01:52 2/5/2013 2 5 2013 10 677 521516 4817627 219 40
0:00:53 2/20/2011 2 20 2011 0 801 521078 4817625 220 40
0:00:53 4/17/2012 4 17 2012 0 676 521731 4817628 218 40
8:00:47 2/17/2011 2 17 2011 8 650 521356 4817627 219 40
2:00:47 3/23/2009 3 23 2009 2 633 523539 4817634 214 40
2:00:34 1/26/2011 1 26 2011 2 657 521128 4817626 220 40
10:00:55 2/15/2010 2 15 2010 10 647 524675 4817638 97 40
18:00:42 12/15/2013 12 15 2013 18 917 521170 4817626 220 40
12:00:56 12/21/2009 12 21 2009 12 639 521908 4817629 218 40
20:00:23 3/18/2012 3 18 2012 20 658 521267 4817627 219 40
2:00:53 3/22/2011 3 22 2011 2 801 521070 4817626 220 40
6:01:12 12/24/2013 12 24 2013 6 917 520950 4817626 220 40
6:00:54 11/23/2010 11 23 2010 6 639 521930 4817629 218 40
14:00:15 1/25/2011 1 25 2011 14 801 524686 4817639 97 40
10:00:48 2/6/2014 2 6 2014 10 671 521338 4817628 219 40
10:00:54 1/26/2012 1 26 2012 10 665 521155 4817627 220 40
12:00:23 3/22/2010 3 22 2010 12 801 522099 4817630 217 40
8:01:18 2/19/2010 2 19 2010 8 643 524804 4817640 97 40
22:00:54 12/30/2013 12 30 2013 22 914 521133 4817627 220 40
14:00:44 12/27/2010 12 27 2010 14 647 521509 4817629 219 40
2:00:53 4/1/2010 4 1 2010 2 655 524688 4817639 97 40
10:00:53 12/29/2012 12 29 2012 10 674 521241 4817628 219 40
16:00:53 1/1/2010 1 1 2010 16 640 521651 4817629 218 40
18:00:54 12/15/2013 12 15 2013 18 914 520954 4817627 220 40
12:00:54 3/22/2010 3 22 2010 12 647 522106 4817631 217 40
6:00:51 3/22/2010 3 22 2010 6 646 521214 4817628 219 40
16:00:54 4/21/2011 4 21 2011 16 801 522248 4817631 217 40
10:00:36 2/11/2011 2 11 2011 10 641 521279 4817628 219 40
4:00:25 2/14/2009 2 14 2009 4 632 521361 4817629 219 40
22:00:48 4/6/2011 4 6 2011 22 662 524472 4817639 97 40
12:00:26 1/2/2009 1 2 2009 12 634 524161 4817638 126 40
6:00:50 3/22/2011 3 22 2011 6 801 521076 4817628 220 40
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8:00:42 12/31/2009 12 31 2009 8 640 521269 4817628 219 40
2:00:54 2/17/2011 2 17 2011 2 654 521449 4817629 219 40
10:00:14 1/19/2010 1 19 2010 10 641 521013 4817628 220 40
22:00:55 1/12/2011 1 12 2011 22 647 524773 4817641 97 40
18:01:12 1/29/2011 1 29 2011 18 641 520502 4817626 221 40
6:00:56 12/24/2013 12 24 2013 6 671 520970 4817628 220 40
2:00:57 3/1/2014 3 1 2014 2 679 521419 4817629 219 40
0:00:49 4/9/2009 4 9 2009 0 639 523792 4817637 213 40
18:00:49 12/26/2010 12 26 2010 18 650 523674 4817637 213 40
0:00:55 2/20/2011 2 20 2011 0 657 521030 4817628 220 40
22:00:53 12/20/2013 12 20 2013 22 908 521299 4817629 219 40
6:00:53 12/10/2010 12 10 2010 6 654 521129 4817629 220 40
18:00:48 12/21/2013 12 21 2013 18 917 521161 4817629 220 40
12:00:54 1/5/2010 1 5 2010 12 641 522048 4817632 217 40
22:00:47 3/8/2011 3 8 2011 22 647 521215 4817629 219 40
16:00:31 2/5/2009 2 5 2009 16 632 521449 4817630 219 40
0:00:24 4/3/2011 4 3 2011 0 663 520848 4817628 220 40
2:00:42 3/5/2009 3 5 2009 2 637 523692 4817637 213 40
18:00:23 3/28/2009 3 28 2009 18 634 521272 4817629 219 40
4:00:39 12/26/2010 12 26 2010 4 657 520942 4817628 220 40
4:00:42 2/17/2011 2 17 2011 4 654 521450 4817630 219 40
22:00:54 3/19/2008 3 19 2008 22 636 521524 4817630 219 40
10:00:41 4/15/2008 4 15 2008 10 633 520914 4817628 220 40
8:00:43 12/23/2008 12 23 2008 8 637 524480 4817640 97 40
18:00:33 3/27/2014 3 27 2014 18 917 521933 4817632 218 40
4:00:26 2/3/2009 2 3 2009 4 632 521566 4817631 219 40
0:00:44 3/10/2013 3 10 2013 0 658 521092 4817629 220 40
2:00:45 1/26/2014 1 26 2014 2 679 521129 4817629 220 40
2:00:48 1/18/2011 1 18 2011 2 647 520918 4817629 220 40
22:00:59 4/22/2013 4 22 2013 22 679 521220 4817630 219 40
10:00:54 1/24/2011 1 24 2011 10 641 521237 4817630 219 40
6:00:48 4/1/2012 4 1 2012 6 673 521370 4817630 219 40
22:00:56 3/17/2010 3 17 2010 22 638 521076 4817629 220 40
16:00:54 1/27/2014 1 27 2014 16 909 521723 4817631 218 40
10:00:54 12/21/2013 12 21 2013 10 671 521181 4817630 220 40
12:00:41 1/1/2014 1 1 2014 12 907 520995 4817629 220 40
18:00:52 12/27/2012 12 27 2012 18 674 520945 4817629 220 40
12:00:38 2/24/2013 2 24 2013 12 665 521199 4817630 220 40
6:00:26 4/19/2014 4 19 2014 6 908 523362 4817637 214 40
22:00:54 11/15/2011 11 15 2011 22 658 521767 4817632 218 40
22:00:56 2/26/2014 2 26 2014 22 916 521148 4817630 220 40
4:00:54 1/16/2011 1 16 2011 4 641 521011 4817630 220 40
4:00:43 3/31/2011 3 31 2011 4 801 520867 4817629 220 40
14:00:40 1/23/2011 1 23 2011 14 657 520963 4817629 220 40
12:00:42 3/25/2009 3 25 2009 12 638 522019 4817633 217 40
22:00:48 2/8/2009 2 8 2009 22 632 521228 4817630 219 40
10:00:53 2/5/2014 2 5 2014 10 671 521502 4817631 219 40
4:00:54 12/10/2010 12 10 2010 4 654 521130 4817630 220 40
0:00:55 3/9/2011 3 9 2011 0 655 521215 4817631 219 40
18:00:53 12/28/2012 12 28 2012 18 677 521150 4817631 220 40
6:00:56 2/13/2011 2 13 2011 6 650 520988 4817630 220 40
4:00:54 3/22/2010 3 22 2010 4 646 521205 4817631 220 40
10:00:55 12/26/2009 12 26 2009 10 640 521208 4817631 219 40
4:00:51 4/21/2011 4 21 2011 4 654 523509 4817638 214 40
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2:00:54 1/16/2011 1 16 2011 2 641 521005 4817630 220 40
18:00:49 1/26/2014 1 26 2014 18 671 520799 4817630 221 40
4:00:35 4/1/2012 4 1 2012 4 679 521317 4817631 219 40
18:00:53 4/12/2012 4 12 2012 18 674 522095 4817634 217 40
4:00:24 12/25/2012 12 25 2012 4 677 521144 4817631 220 40
6:00:54 3/29/2012 3 29 2012 6 663 521607 4817633 218 40
0:00:42 3/29/2009 3 29 2009 0 638 521148 4817631 220 40
22:00:14 12/8/2011 12 8 2011 22 658 521165 4817631 220 40
22:00:42 3/17/2010 3 17 2010 22 650 521619 4817633 218 40
8:00:44 4/9/2013 4 9 2013 8 658 523668 4817640 213 40
6:00:50 1/5/2010 1 5 2010 6 641 522055 4817634 217 40
6:00:41 2/17/2011 2 17 2011 6 654 521450 4817632 219 40
18:00:41 1/17/2011 1 17 2011 18 650 521094 4817631 220 40
10:00:54 1/1/2014 1 1 2014 10 907 520996 4817631 220 40
14:00:26 2/19/2009 2 19 2009 14 634 521287 4817632 219 40
0:00:30 3/18/2010 3 18 2010 0 638 521075 4817631 220 40
2:00:24 1/6/2010 1 6 2010 2 640 521262 4817632 219 40
0:00:43 12/29/2012 12 29 2012 0 677 520983 4817631 220 40
18:00:54 3/31/2011 3 31 2011 18 665 521892 4817634 218 40
14:00:41 1/1/2014 1 1 2014 14 917 521141 4817632 220 40
22:00:24 1/13/2011 1 13 2011 22 657 521644 4817633 218 40
6:00:53 12/30/2008 12 30 2008 6 635 521302 4817632 219 40
22:00:48 3/28/2009 3 28 2009 22 638 521147 4817632 220 40
2:01:23 3/9/2013 3 9 2013 2 679 521150 4817632 220 40
6:00:54 1/16/2010 1 16 2010 6 641 520109 4817629 222 40
10:00:41 1/6/2010 1 6 2010 10 641 521120 4817632 220 40
8:00:56 4/1/2012 4 1 2012 8 663 522194 4817636 217 40
2:00:23 12/21/2011 12 21 2011 2 658 521725 4817634 218 40
12:00:48 1/1/2014 1 1 2014 12 917 521146 4817632 220 40
18:00:53 2/5/2011 2 5 2011 18 646 520652 4817631 221 40
0:00:39 3/9/2013 3 9 2013 0 679 521150 4817632 220 40
2:00:55 12/19/2008 12 19 2008 2 632 521641 4817634 218 40
8:00:52 2/17/2011 2 17 2011 8 654 521449 4817633 219 40
2:00:41 12/22/2011 12 22 2011 2 658 521672 4817634 218 40
18:00:25 1/5/2010 1 5 2010 18 643 521351 4817633 219 40
6:00:55 2/5/2010 2 5 2010 6 640 521139 4817633 220 40
0:01:23 3/20/2014 3 20 2014 0 909 521484 4817634 219 40
0:00:48 12/24/2010 12 24 2010 0 657 520812 4817632 220 40
2:00:41 2/20/2009 2 20 2009 2 632 524570 4817644 97 40
22:00:53 3/30/2011 3 30 2011 22 801 520872 4817632 220 40
2:00:55 3/29/2009 3 29 2009 2 635 521293 4817633 219 40
4:00:53 2/20/2009 2 20 2009 4 632 524571 4817645 97 40
16:00:24 1/27/2011 1 27 2011 16 647 521581 4817634 219 40
0:00:54 3/18/2010 3 18 2010 0 650 521623 4817635 218 40
22:00:27 3/19/2014 3 19 2014 22 909 521488 4817634 219 40
0:00:48 3/31/2011 3 31 2011 0 801 520867 4817632 220 40
12:00:42 1/25/2013 1 25 2013 12 679 521316 4817634 219 40
22:00:24 1/25/2014 1 25 2014 22 679 521136 4817633 220 40
18:00:36 1/28/2011 1 28 2011 18 655 521158 4817633 220 40
18:00:48 3/26/2011 3 26 2011 18 658 522507 4817638 216 40
16:00:37 2/8/2014 2 8 2014 16 914 520637 4817632 221 40
10:00:54 11/19/2010 11 19 2010 10 801 521417 4817634 219 40
8:00:39 1/22/2014 1 22 2014 8 671 521168 4817634 220 40
0:00:36 3/29/2009 3 29 2009 0 635 521301 4817634 219 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:57 1/20/2010 1 20 2010 8 641 521129 4817634 220 40
18:00:56 2/15/2011 2 15 2011 18 655 521137 4817634 220 40
2:00:24 3/31/2011 3 31 2011 2 801 520873 4817633 220 40
22:00:54 1/5/2010 1 5 2010 22 643 521352 4817634 219 40
16:00:58 12/14/2013 12 14 2013 16 917 520758 4817633 221 40
12:00:54 12/29/2012 12 29 2012 12 674 521234 4817634 219 40
8:00:51 1/26/2014 1 26 2014 8 679 520985 4817633 220 40
14:00:38 2/16/2011 2 16 2011 14 657 521689 4817636 218 40
4:00:36 3/2/2013 3 2 2013 4 677 521161 4817634 220 40
4:00:15 12/25/2008 12 25 2008 4 635 524402 4817645 126 40
0:00:40 2/16/2014 2 16 2014 0 908 524199 4817644 126 40
22:00:53 12/29/2008 12 29 2008 22 635 521326 4817635 219 40
10:00:54 2/24/2013        2       24      2013    10      665     521185  4817634 220     40
0:00:50 1/22/2014       1       22      2014    0       671     521157  4817634 220     40
6:00:54 2/20/2009       2       20      2009    6       632     524570  4817646 97      40
18:00:23        4/2/2009        4       2       2009    18      633     520954  4817634 220     40
6:00:41 12/16/2009      12      16      2009    6       640     521756  4817636 218     40
18:01:10        1/24/2013       1       24      2013    18      677     521499  4817636 219     40
6:01:18 12/25/2012      12      25      2012    6       674     521242  4817635 219     40
6:01:24 12/30/2013      12      30      2013    6       917     521545  4817636 219     40
12:00:54        1/23/2011       1       23      2011    12      641     521259  4817635 219     40
2:00:26 3/9/2011        3       9       2011    2       655     521212  4817635 219     40
13:21:42        1/17/2014       1       17      2014    13      657     520921  4817634 220     40
18:00:43        4/13/2010       4       13      2010    18      652     522011  4817637 217     40
4:00:48 2/28/2010       2       28      2010    4       641     521133  4817635 220     40
22:00:42        3/24/2009       3       24      2009    22      648     521342  4817635 219     40
2:00:54 3/17/2010       3       17      2010    2       655     520727  4817633 221     40
0:00:48 12/30/2012      12      30      2012    0       677     520876  4817634 220     40
6:00:34 3/29/2009       3       29      2009    6       635     521300  4817635 219     40
4:00:42 3/31/2011       3       31      2011    4       667     523303  4817642 214     40
2:00:42 12/29/2012      12      29      2012    2       677     520984  4817634 220     40
18:00:54        2/28/2014       2       28      2014    18      917     522366  4817639 217     40
6:00:53 3/5/2011        3       5       2011    6       801     523755  4817644 213     40
18:00:16        12/24/2008      12      24      2008    18      632     521635  4817636 218     40
18:00:53        1/9/2013        1       9       2013    18      671     521484  4817636 219     40
18:00:54        3/21/2010       3       21      2010    18      650     522831  4817641 215     40
20:00:56        1/25/2014       1       25      2014    20      679     521144  4817635 220     40
0:00:41 3/28/2011       3       28      2011    0       658     521290  4817636 219     40
10:00:30        1/25/2011       1       25      2011    10      657     520653  4817634 221     40
22:00:54        3/13/2010       3       13      2010    22      646     521019  4817635 220     40
22:00:50        4/6/2011        4       6       2011    22      666     524506  4817647 97      40
18:00:48        1/25/2011       1       25      2011    18      657     521014  4817635 220     40
22:00:53        3/8/2013        3       8       2013    22      679     521147  4817635 220     40
22:00:57        2/5/2011        2       5       2011    22      641     520992  4817635 220     40
22:00:35        3/8/2011        3       8       2011    22      655     521220  4817636 219     40
4:00:47 3/9/2011        3       9       2011    4       654     521206  4817636 219     40
16:00:48        2/12/2011       2       12      2011    16      650     520874  4817635 220     40
0:01:11 3/9/2011        3       9       2011    0       647     521219  4817636 219     40
18:00:50        4/28/2011       4       28      2011    18      664     524267  4817646 126     40
2:00:54 3/29/2009       3       29      2009    2       638     521145  4817636 220     40
22:00:54        1/16/2011       1       16      2011    22      641     521075  4817635 220     40
20:00:54        3/23/2014       3       23      2014    20      916     521453  4817637 219     40
6:00:27 12/16/2011      12      16      2011    6       658     522115  4817639 217     40
4:00:55 3/29/2009       3       29      2009    4       638     521146  4817636 220     40
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18:00:48        3/28/2009       3       28      2009    18      638     521143  4817636 220     40
14:00:42        12/18/2013      12      18      2013    14      917     521304  4817636 219     40
18:00:46        4/28/2011       4       28      2011    18      658     524517  4817647 97      40
4:00:42 12/16/2011      12      16      2011    4       667     522191  4817639 217     40
14:00:30        2/10/2011       2       10      2011    14      657     521519  4817637 219     40
10:01:11        3/5/2012        3       5       2012    10      658     520825  4817635 220     40
14:00:54        4/6/2012        4       6       2012    14      671     521951  4817639 218     40
10:01:24        1/9/2012        1       9       2012    10      641     520857  4817635 220     40
6:00:47 1/20/2010       1       20      2010    6       641     521128  4817636 220     40
2:02:13 4/30/2011       4       30      2011    2       665     521390  4817637 219     40
0:00:48 2/9/2009        2       9       2009    0       632     521221  4817637 219     40
10:01:45        1/6/2012        1       6       2012    10      641     521148  4817636 220     40
22:00:55        12/30/2012      12      30      2012    22      677     520855  4817636 220     40
14:00:23        1/5/2010        1       5       2010    14      644     522301  4817640 217     40
0:00:39 12/30/2008      12      30      2008    0       635     521298  4817637 219     40
14:00:42        1/25/2011       1       25      2011    14      655     524660  4817649 97      40
4:00:54 3/9/2011        3       9       2011    4       801     521166  4817637 220     40
18:00:54        1/18/2010       1       18      2010    18      638     521064  4817636 220     40
18:00:14        12/1/2010       12      1       2010    18      801     520952  4817636 220     40
0:00:54 3/3/2010        3       3       2010    0       643     521096  4817636 220     40
0:00:38 12/25/2012      12      25      2012    0       677     521132  4817637 220     40
22:00:42        3/19/2011       3       19      2011    22      660     521132  4817637 220     40
16:00:56        1/25/2013       1       25      2013    16      679     520785  4817636 221     40
14:01:14        2/23/2013       2       23      2013    14      663     521189  4817637 220     40
12:00:48        1/23/2011       1       23      2011    12      657     520983  4817636 220     40
8:00:53 12/21/2013      12      21      2013    8       917     521822  4817639 218     40
8:00:53 12/24/2013      12      24      2013    8       671     520969  4817636 220     40
4:00:26 3/18/2011       3       18      2011    4       658     521263  4817637 219     40
22:00:47        3/2/2010        3       2       2010    22      643     521094  4817637 220     40
4:00:43 12/1/2010       12      1       2010    4       641     520132  4817634 222     40
10:00:53        3/2/2013        3       2       2013    10      677     521224  4817637 219     40
0:00:54 1/15/2010       1       15      2010    0       633     521295  4817638 219     40
22:01:24        12/2/2010       12      2       2010    22      647     521005  4817637 220     40
14:00:41        2/10/2011       2       10      2011    14      641     521673  4817639 218     40
14:00:54        4/7/2010        4       7       2010    14      654     521346  4817638 219     40
16:00:34        3/28/2011       3       28      2011    16      654     521451  4817638 219     40
0:00:31 12/25/2008      12      25      2008    0       635     524398  4817648 126     40
8:00:26 12/18/2013      12      18      2013    8       917     521604  4817639 219     40
16:01:12        1/13/2014       1       13      2014    16      908     524410  4817648 126     40
8:01:02 1/16/2011       1       16      2011    8       641     521005  4817637 220     40
20:00:57        12/23/2013      12      23      2013    20      914     521141  4817637 220     40
16:00:53        2/22/2013       2       22      2013    16      671     521124  4817637 220     40
14:00:38        2/10/2011       2       10      2011    14      638     521565  4817639 219     40
2:00:53 4/1/2012        4       1       2012    2       679     521309  4817638 219     40
6:00:24 1/26/2011       1       26      2011    6       657     521134  4817638 220     40
20:00:54        12/30/2013      12      30      2013    20      914     521137  4817638 220     40
18:00:44        12/30/2012      12      30      2012    18      677     520860  4817637 220     40
22:01:43        12/16/2013      12      16      2013    22      917     521716  4817640 218     40
0:01:12 3/9/2011        3       9       2011    0       654     521196  4817638 220     40
14:00:33        4/6/2012        4       6       2012    14      677     522307  4817642 217     40
16:00:48        1/13/2011       1       13      2011    16      646     521516  4817639 219     40
4:00:43 3/29/2009       3       29      2009    4       635     521296  4817639 219     40
2:00:50 12/25/2008      12      25      2008    2       635     524393  4817649 126     40
4:00:47 1/11/2013       1       11      2013    4       677     520819  4817637 220     40
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16:00:47        2/13/2014       2       13      2014    16      917     522237  4817642 217     40
14:00:54        1/13/2011       1       13      2011    14      641     521424  4817639 219     40
16:00:38        3/30/2011       3       30      2011    16      654     520628  4817637 221     40
16:01:12        3/20/2008       3       20      2008    16      636     521300  4817639 219     40
2:00:42 3/20/2008       3       20      2008    2       633     521684  4817640 218     40
0:00:23 2/6/2011        2       6       2011    0       641     520993  4817638 220     40
18:00:26        12/16/2011      12      16      2011    18      667     522255  4817642 217     40
10:01:42        2/28/2011       2       28      2011    10      650     521490  4817640 219     40
12:00:54        3/8/2011        3       8       2011    12      647     521086  4817638 220     40
16:00:47        12/23/2013      12      23      2013    16      907     521763  4817641 218     40
0:00:24 1/26/2014       1       26      2014    0       679     521131  4817639 220     40
10:00:42        4/8/2013        4       8       2013    10      671     521284  4817639 219     40
12:00:44        4/7/2010        4       7       2010    12      654     521346  4817639 219     40
8:00:53 1/5/2010        1       5       2010    8       647     521645  4817640 218     40
6:00:53 1/5/2010        1       5       2010    6       639     521775  4817641 218     40
6:00:54 3/17/2014       3       17      2014    6       909     522123  4817642 217     40
14:00:48        3/30/2010       3       30      2010    14      656     522245  4817642 217     40
12:00:35        3/7/2012        3       7       2012    12      665     521649  4817640 218     40
10:00:43        4/7/2010        4       7       2010    10      654     521347  4817640 219     40
0:00:24 1/26/2011       1       26      2011    0       657     520994  4817638 220     40
16:00:44        12/24/2013      12      24      2013    16      909     521584  4817640 219     40
16:00:54        12/18/2013      12      18      2013    16      917     521308  4817640 219     40
18:00:21        1/16/2011       1       16      2011    18      641     521073  4817639 220     40
18:00:42        12/7/2011       12      7       2011    18      658     520191  4817636 222     40
6:00:56 1/16/2011       1       16      2011    6       641     521006  4817639 220     40
18:00:56        12/3/2010       12      3       2010    18      647     520823  4817638 220     40
18:01:11        3/21/2010       3       21      2010    18      653     521874  4817642 218     40
10:00:53        12/21/2009      12      21      2009    10      647     521818  4817642 218     40
14:00:37        3/20/2008       3       20      2008    14      634     521228  4817640 219     40
8:00:51 2/11/2014       2       11      2014    8       679     521493  4817641 219     40
8:00:53 10/26/2008      10      26      2008    8       637     521513  4817641 219     40
18:00:56        11/22/2010      11      22      2010    18      643     522234  4817643 217     40
0:00:42 4/8/2011        4       8       2011    0       801     524248  4817650 126     40
14:00:49        1/11/2013       1       11      2013    14      658     521095  4817639 220     40
2:00:47 1/26/2011       1       26      2011    2       646     521149  4817640 220     40
12:00:55        2/5/2014        2       5       2014    12      917     521375  4817640 219     40
0:00:44 4/13/2013       4       13      2013    0       658     521909  4817642 218     40
10:00:47        1/5/2010        1       5       2010    10      644     522234  4817643 217     40
22:00:50        1/27/2013       1       27      2013    22      677     520803  4817639 221     40
16:01:12        2/1/2013        2       1       2013    16      677     521116  4817640 220     40
7:36:42 12/15/2013      12      15      2013    7       657     521328  4817640 219     40
22:00:41        12/29/2012      12      29      2012    22      674     520843  4817639 220     40
22:00:49        12/1/2010       12      1       2010    22      801     520945  4817639 220     40
18:00:47        12/21/2011      12      21      2011    18      658     521629  4817642 218     40
14:00:53        2/25/2011       2 25 2011 14 639 521076 4817640 220 40
6:00:54 3/2/2013 3 2 2013 6 677 521161 4817640 220 40
18:00:15 12/21/2009 12 21 2009 18 646 523808 4817649 213 40
16:00:53 3/16/2009 3 16 2009 16 639 521870 4817643 218 40
2:00:54 3/17/2014 3 17 2014 2 909 522206 4817644 217 40
14:00:41 3/16/2011 3 16 2011 14 659 522020 4817643 217 40
8:00:54 11/27/2013 11 27 2013 8 914 520944 4817640 220 40
12:01:12 12/31/2013 12 31 2013 12 914 521003 4817640 220 40
16:00:41 3/2/2014 3 2 2014 16 916 520979 4817640 220 40
16:00:36 4/21/2011 4 21 2011 16 655 522281 4817644 217 40
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14:00:53 12/14/2008 12 14 2008 14 634 521693 4817642 218 40
8:00:48 12/21/2009 12 21 2009 8 633 521863 4817643 218 40
16:00:17 4/16/2011 4 16 2011 16 665 521984 4817644 218 40
18:00:42 1/9/2013 1 9 2013 18 665 521999 4817644 218 40
16:00:47 2/4/2010 2 4 2010 16 640 521358 4817642 219 40
14:00:49 1/6/2011 1 6 2011 14 650 521434 4817642 219 40
2:00:44 4/25/2011 4 25 2011 2 665 522256 4817645 217 40
16:00:42 2/10/2012 2 10 2012 16 658 521807 4817643 218 40
16:00:41 4/21/2011 4 21 2011 16 662 522296 4817645 217 40
6:00:43 4/1/2012 4 1 2012 6 679 521310 4817642 219 40
18:00:47 1/14/2012 1 14 2012 18 663 524642 4817653 97 40
0:00:42 12/22/2011 12 22 2011 0 658 521669 4817643 218 40
14:00:42 12/14/2008 12 14 2008 14 633 521782 4817643 218 40
16:00:53 2/28/2014 2 28 2014 16 679 521074 4817641 220 40
0:00:23 12/26/2010 12 26 2010 0 647 520921 4817641 220 40
18:00:49 3/12/2013 3 12 2013 18 658 521061 4817641 220 40
18:00:56 1/31/2011 1 31 2011 18 647 522939 4817647 215 40
4:00:41 4/30/2011 4 30 2011 4 654 521344 4817642 219 40
14:00:31 2/28/2011 2 28 2011 14 650 521532 4817643 219 40
6:00:31 3/31/2011 3 31 2011 6 801 520871 4817641 220 40
2:00:14 1/22/2014 1 22 2014 2 671 521160 4817642 220 40
10:00:58 2/6/2014 2 6 2014 10 909 521276 4817642 219 40
22:00:54 3/6/2013 3 6 2013 22 671 520949 4817641 220 40
4:00:54 1/26/2011 1 26 2011 4 646 521149 4817642 220 40
18:00:54 1/3/2012 1 3 2012 18 663 521175 4817642 220 40
22:00:23 3/8/2011 3 8 2011 22 654 521192 4817642 220 40
20:00:53 12/21/2011 12 21 2011 20 658 521655 4817644 218 40
18:01:12 12/29/2012 12 29 2012 18 674 520842 4817641 220 40
18:00:36 12/29/2008 12 29 2008 18 635 521322 4817643 219 40
18:00:54 12/24/2010 12 24 2010 18 647 520871 4817641 220 40
16:00:55 12/2/2010 12 2 2010 16 801 520411 4817640 221 40
12:00:55 2/28/2010 2 28 2010 12 641 520851 4817641 220 40
2:00:49 3/18/2011 3 18 2011 2 658 521259 4817643 219 40
6:01:04 12/21/2009 12 21 2009 6 639 522036 4817645 217 40
0:00:46 2/22/2012 2 22 2012 0 658 520797 4817641 221 40
0:00:47 1/28/2013 1 28 2013 0 677 520802 4817641 221 40
8:00:42 12/2/2010 12 2 2010 8 801 521071 4817642 220 40
2:00:41 1/11/2013 1 11 2013 2 677 520825 4817642 220 40
10:00:29 1/25/2011 1 25 2011 10 801 524713 4817655 97 40
6:00:54 1/26/2011 1 26 2011 6 646 521149 4817643 220 40
22:00:24 12/16/2011 12 16 2011 22 667 522257 4817646 217 40
2:00:54 12/25/2010 12 25 2010 2 647 520935 4817642 220 40
18:00:54 2/13/2011 2 13 2011 18 641 521159 4817643 220 40
14:00:55 2/4/2014 2 4 2014 14 917 521506 4817644 219 40
2:00:54 12/2/2010 12 2 2010 2 801 520976 4817642 220 40
8:00:56 1/5/2010 1 5 2010 8 639 521775 4817645 218 40
12:00:24 3/16/2011 3 16 2011 12 659 522010 4817646 217 40
12:00:53 2/7/2011 2 7 2011 12 647 521300 4817643 219 40
18:00:56 3/2/2010 3 2 2010 18 643 521091 4817643 220 40
16:00:54 1/13/2011 1 13 2011 16 638 521535 4817644 219 40
14:00:47 12/4/2012 12 4 2012 14 670 524581 4817655 97 40
10:00:52 2/24/2013 2 24 2013 10 671 521135 4817643 220 40
16:00:48 3/25/2009 3 25 2009 16 640 522486 4817648 216 40
16:00:44 3/24/2009 3 24 2009 16 643 522132 4817646 217 40
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4:00:53 3/17/2014 3 17 2014 4 909 522211 4817647 217 40
16:00:26 12/6/2008 12 6 2008 16 633 521073 4817643 220 40
18:00:53 3/10/2013 3 10 2013 18 657 520724 4817642 221 40
22:00:41 3/27/2011 3 27 2011 22 663 521269 4817644 219 40
8:00:30 2/13/2012 2 13 2012 8 658 521164 4817643 220 40
6:00:41 3/29/2009 3 29 2009 6 638 521173 4817643 220 40
20:00:56 12/14/2013 12 14 2013 20 914 521269 4817644 219 40
20:00:11 12/18/2013 12 18 2013 20 914 521126 4817643 220 40
10:00:47 1/5/2010 1 5 2010 10 647 521647 4817645 218 40
2:00:54 3/3/2010 3 3 2010 2 643 520995 4817643 220 40
22:00:53 4/2/2009 4 2 2009 22 633 521055 4817643 220 40
14:00:48 2/23/2013 2 23 2013 14 679 521098 4817644 220 40
6:00:30 1/9/2011 1 9 2011 6 657 521253 4817644 219 40
18:01:09 2/18/2010 2 18 2010 18 647 524695 4817656 97 40
4:00:56 1/19/2011 1 19 2011 4 657 521408 4817645 219 40
14:00:41 3/1/2011 3 1 2011 14 653 522296 4817648 217 40
18:00:50 12/24/2012 12 24 2012 18 665 521437 4817645 219 40
16:00:56 12/20/2013 12 20 2013 16 914 521017 4817644 220 40
8:00:56 3/6/2014 3 6 2014 8 916 523794 4817653 213 40
16:00:47 3/22/2010 3 22 2010 16 650 521927 4817647 218 40
18:00:48 5/6/2011 5 6 2011 18 667 521825 4817647 218 40
2:00:41 12/24/2010 12 24 2010 2 657 520829 4817644 220 40
4:00:34 12/30/2008 12 30 2008 4 635 521284 4817645 219 40
12:00:47 2/4/2014 2 4 2014 12 917 521507 4817646 219 40
18:00:24 12/24/2010 12 24 2010 18 647 520856 4817644 220 40
14:00:54 3/24/2009 3 24 2009 14 643 522132 4817648 217 40
22:00:33 12/24/2010 12 24 2010 22 647 520875 4817644 220 40
0:01:10 1/13/2011 1 13 2011 0 650 523989 4817654 213 40
14:00:42 3/13/2012 3 13 2012 14 658 521893 4817647 218 40
10:01:05 1/9/2013 1 9 2013 10 677 521353 4817646 219 40
12:00:54 4/19/2011 4 19 2011 12 663 521244 4817645 219 40
8:00:21 1/20/2011 1 20 2011 8 655 521426 4817646 219 40
0:00:42 12/24/2008 12 24 2008 0 634 524251 4817656 126 40
20:00:42 3/28/2012 3 28 2012 20 663 521968 4817648 218 40
18:00:56 12/9/2011 12 9 2011 18 667 524337 4817656 126 40
2:00:55 12/30/2008 12 30 2008 2 635 521240 4817646 219 40
6:00:43 1/20/2011 1 20 2011 6 655 521426 4817646 219 40
8:00:53 2/5/2010 2 5 2010 8 640 521153 4817646 220 40
16:00:57 12/14/2008 12 14 2008 16 633 521757 4817648 218 40
14:00:54 4/18/2014 4 18 2014 14 916 522111 4817649 217 40
16:00:48 3/24/2009 3 24 2009 16 648 522231 4817650 217 40
12:00:49 1/5/2010 1 5 2010 12 644 522234 4817650 217 40
0:00:36 1/24/2011 1 24 2011 0 646 521025 4817646 220 40
14:00:54 2/25/2011 2 25 2011 14 650 521485 4817647 219 40
0:00:50 1/14/2011 1 14 2011 0 657 521655 4817648 218 40
4:00:54 12/23/2013 12 23 2013 4 671 520955 4817646 220 40
2:01:24 3/7/2014 3 7 2014 2 916 521584 4817648 219 40
12:44:11 2/4/2014 2 4 2014 12 657 521522 4817648 219 40
6:01:07 2/15/2013 2 15 2013 6 665 521156 4817646 220 40
2:00:24 1/14/2011 1 14 2011 2 657 521656 4817648 218 40
12:00:43 4/24/2008 4 24 2008 12 633 522207 4817650 217 40
14:00:41 2/4/2014 2 4 2014 14 671 521523 4817648 219 40
18:00:21 2/3/2012 2 3 2012 18 658 520549 4817645 221 40
22:01:11 3/20/2011 3 20 2011 22 801 521140 4817647 220 40
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16:00:55 2/15/2010 2 15 2010 16 638 524542 4817658 97 40
14:00:56 3/17/2014 3 17 2014 14 909 521860 4817649 218 40
16:00:43 1/9/2011 1 9 2011 16 655 520680 4817645 221 40
10:00:44 2/28/2010 2 28 2010 10 641 520856 4817646 220 40
6:00:56 11/23/2010 11 23 2010 6 641 521951 4817649 218 40
20:00:36 1/27/2013 1 27 2013 20 677 520802 4817646 221 40
18:00:41 1/8/2011 1 8 2011 18 650 521036 4817647 220 40
6:00:12 12/16/2011 12 16 2011 6 667 522190 4817650 217 40
14:00:19 3/26/2010 3 26 2010 14 647 521918 4817649 218 40
6:00:33 3/25/2009 3 25 2009 6 639 521302 4817648 219 40
8:00:54 2/28/2014 2 28 2014 8 914 521377 4817648 219 40
16:00:55 12/28/2012 12 28 2012 16 674 521284 4817648 219 40
0:00:15 4/3/2009 4 3 2009 0 633 521047 4817647 220 40
8:00:52 3/31/2010 3 31 2010 8 638 523697 4817656 213 40
2:00:54 1/15/2010 1 15 2010 2 633 521304 4817648 219 40
18:00:53 1/7/2013 1 7 2013 18 671 521453 4817648 219 40
12:00:56 12/11/2013 12 11 2013 12 908 521332 4817648 219 40
2:00:55 2/5/2010 2 5 2010 2 638 521116 4817648 220 40
22:00:42 1/21/2014 1 21 2014 22 671 521164 4817648 220 40
6:00:55 3/26/2010 3 26 2010 6 650 524212 4817658 126 40
8:00:41 3/3/2010 3 3 2010 8 641 521410 4817649 219 40
6:00:53 3/1/2012 3 1 2012 6 666 523274 4817655 214 40
16:00:41 4/15/2009 4 15 2009 16 646 522562 4817653 216 40
18:00:53 3/15/2011 3 15 2011 18 801 521592 4817650 219 40
6:00:54 1/5/2010 1 5 2010 6 643 521963 4817651 218 40
14:00:49 1/1/2014 1 1 2014 14 907 520984 4817648 220 40
18:00:54 1/23/2011 1 23 2011 18 646 521026 4817648 220 40
4:00:55 1/19/2011 1 19 2011 4 641 521410 4817650 219 40
4:00:53 3/3/2010 3 3 2010 4 643 520993 4817648 220 40
0:00:48 3/28/2011 3 28 2011 0 663 521278 4817649 219 40
8:01:15 1/3/2014 1 3 2014 8 671 521657 4817650 218 40
6:01:18 1/6/2010 1 6 2010 6 638 521270 4817649 219 40
22:00:23 1/11/2011 1 11 2011 22 639 521555 4817650 219 40
8:00:57 2/23/2013 2 23 2013 8 677 521555 4817650 219 40
8:00:54 1/5/2010 1 5 2010 8 643 521991 4817652 218 40
22:01:25 3/23/2014 3 23 2014 22 917 521319 4817650 219 40
20:00:55 3/23/2014 3 23 2014 20 917 521294 4817650 219 40
8:00:42 2/24/2012 2 24 2012 8 658 521480 4817650 219 40
18:00:53 1/23/2010 1 23 2010 18 643 524416 4817660 97 40
6:01:50 3/1/2010 3 1 2010 6 641 521011 4817649 220 40
22:00:30 12/21/2011 12 21 2011 22 658 521658 4817651 218 40
16:00:47 4/9/2009 4 9 2009 16 637 522605 4817654 216 40
14:00:55 3/14/2011 3 14 2011 14 801 522034 4817652 217 40
22:00:45 4/26/2011 4 26 2011 22 654 521767 4817651 218 40
16:00:24 12/24/2010 12 24 2010 16 647 520879 4817649 220 40
8:01:06 3/3/2013 3 3 2013 8 666 522402 4817653 217 40
0:00:53 3/18/2011 3 18 2011 0 658 521224 4817650 219 40
4:01:17 3/1/2010 3 1 2010 4 641 521012 4817649 220 40
4:00:33 12/30/2012 12 30 2012 4 677 520987 4817649 220 40
22:00:48 12/14/2013 12 14 2013 22 914 521269 4817650 219 40
18:00:48 3/27/2012 3 27 2012 18 675 522775 4817655 216 40
18:00:55 1/16/2012 1 16 2012 18 665 521733 4817652 218 40
14:00:47 2/15/2010 2 15 2010 14 647 524540 4817661 97 40
4:00:53 2/5/2010 2 5 2010 4 638 521115 4817650 220 40
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2:00:56 12/25/2012 12 25 2012 2 677 521143 4817650 220 40
0:00:54 1/3/2011 1 3 2011 0 646 520904 4817649 220 40
16:00:29 12/17/2011 12 17 2011 16 658 521432 4817651 219 40
22:00:56 3/6/2014 3 6 2014 22 907 522057 4817653 217 40
16:00:54 12/26/2010 12 26 2010 16 639 524621 4817662 97 40
20:00:54 12/15/2013 12 15 2013 20 914 521311 4817651 219 40
8:00:54 12/12/2009 12 12 2009 8 639 521868 4817653 218 40
18:00:56 3/28/2009 3 28 2009 18 638 521225 4817651 219 40
2:00:21 3/25/2009 3 25 2009 2 639 521304 4817651 219 40
0:00:26 12/17/2011 12 17 2011 0 667 522310 4817654 217 40
14:00:42 12/23/2013 12 23 2013 14 917 521414 4817651 219 40
22:01:13 12/15/2012 12 15 2012 22 677 523816 4817660 213 40
6:00:48 4/1/2012 4 1 2012 6 670 521373 4817651 219 40
1:45:41 12/18/2013 12 18 2013 1 657 520272 4817648 222 40
6:00:56 1/11/2013 1 11 2013 6 677 520809 4817650 220 40
2:00:41 3/31/2011 3 31 2011 2 660 523712 4817659 213 40
20:00:57 3/14/2014 3 14 2014 20 679 520899 4817650 220 40
8:00:14 2/9/2012 2 9 2012 8 658 521306 4817651 219 40
14:00:42 3/24/2009 3 24 2009 14 648 522230 4817654 217 40
18:00:41 3/14/2014 3 14 2014 18 679 521769 4817653 218 40
0:00:38 1/15/2011 1 15 2011 0 657 520956 4817650 220 40
2:00:51 4/17/2011 4 17 2011 2 661 521855 4817653 218 40
16:00:36 12/20/2013 12 20 2013 16 917 521371 4817652 219 40
18:00:41 4/1/2012 4 1 2012 18 675 524582 4817663 97 40
6:00:56 2/13/2011 2 13 2011 6 638 520976 4817651 220 40
0:00:47 3/17/2014 3 17 2014 0 909 522154 4817654 217 40
2:01:11 1/24/2011 1 24 2011 2 646 521024 4817651 220 40
14:01:11 2/18/2014 2 18 2014 14 909 521409 4817652 219 40
8:00:53 12/10/2010 12 10 2010 8 654 521180 4817651 220 40
12:00:18 3/16/2011 3 16 2011 12 801 522296 4817655 217 40
20:00:53 12/21/2013 12 21 2013 20 914 520269 4817649 222 40
8:00:54 2/15/2014 2 15 2014 8 679 521581 4817653 219 40
18:00:55 1/24/2010 1 24 2010 18 638 520949 4817651 220 40
16:00:55 2/27/2011 2 27 2011 16 647 521130 4817651 220 40
6:02:24 2/15/2014 2 15 2014 6 679 521585 4817653 219 40
18:00:54 1/8/2011 1 8 2011 18 650 521035 4817651 220 40
18:00:53 3/24/2010 3 24 2010 18 646 521843 4817654 218 40
4:00:45 2/13/2011 2 13 2011 4 638 520973 4817651 220 40
22:00:47 3/26/2011 3 26 2011 22 661 523809 4817661 213 40
4:00:44 3/25/2009 3 25 2009 4 639 521303 4817652 219 40
0:00:31 3/8/2010 3 8 2010 0 647 523911 4817661 213 40
22:00:54 12/29/2013 12 29 2013 22 671 520268 4817649 222 40
16:00:55 3/7/2011 3 7 2011 16 641 520604 4817650 221 40
0:00:52 1/12/2009 1 12 2009 0 634 523971 4817661 213 40
2:01:12 2/21/2013 2 21 2013 2 679 521468 4817653 219 40
6:00:49 12/26/2010 12 26 2010 6 657 520937 4817651 220 40
22:00:56 1/23/2011 1 23 2011 22 646 521026 4817652 220 40
22:00:47 11/30/2010 11 30 2010 22 657 520233 4817649 222 40
18:00:53 1/9/2013 1 9 2013 18 677 520989 4817652 220 40
8:00:46 3/6/2014 3 6 2014 8 679 521453 4817653 219 40
16:00:42 3/28/2011 3 28 2011 16 665 521606 4817654 218 40
16:00:46 3/27/2013 3 27 2013 16 677 521753 4817655 218 40
4:00:45 1/2/2014 1 2 2014 4 671 520816 4817652 220 40
6:01:12 4/28/2011 4 28 2011 6 655 522336 4817657 217 40
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6:00:36 12/19/2011 12 19 2011 6 667 522268 4817656 217 40
8:00:26 2/13/2011 2 13 2011 8 641 521059 4817652 220 40
8:00:53 1/6/2010 1 6 2010 8 638 521288 4817653 219 40
4:00:32 3/4/2013 3 4 2013 4 658 521183 4817653 220 40
2:00:48 3/9/2011 3 9 2011 2 654 521203 4817653 220 40
2:00:47 2/9/2009 2 9 2009 2 632 521181 4817653 220 40
18:00:25 4/16/2011 4 16 2011 18 665 522065 4817656 217 40
2:00:55 11/22/2010 11 22 2010 2 647 521833 4817655 218 40
6:00:54 4/9/2014 4 9 2014 6 917 521297 4817653 219 40
12:00:24 12/17/2008 12 17 2008 12 632 521870 4817655 218 40
10:00:53 12/9/2011 12 9 2011 10 801 520337 4817650 222 40
22:00:33 4/19/2012 4 19 2012 22 676 521893 4817655 218 40
6:00:41 12/20/2008 12 20 2008 6 637 522782 4817658 216 40
0:00:53 4/3/2009 4 3 2009 0 638 520925 4817652 220 40
4:00:56 2/5/2014 2 5 2014 4 914 521487 4817654 219 40
2:00:56 1/15/2011 1 15 2011 2 657 520956 4817653 220 40
8:02:23 12/17/2010 12 17 2010 8 657 520528 4817651 221 40
18:00:41 3/18/2010 3 18 2010 18 639 521874 4817656 218 40
14:00:41 2/23/2013 2 23 2013 14 658 521137 4817653 220 40
22:00:53 12/21/2013 12 21 2013 22 914 520260 4817651 222 40
4:00:53 1/15/2011 1 15 2011 4 657 520954 4817653 220 40
22:00:16 3/29/2010 3 29 2010 22 638 520150 4817650 222 40
0:00:47 11/22/2010 11 22 2010 0 647 521846 4817656 218 40
6:00:25 4/17/2011 4 17 2011 6 661 521855 4817656 218 40
14:00:54 2/25/2011 2 25 2011 14 647 521068 4817653 220 40
8:00:41 1/11/2013 1 11 2013 8 677 520808 4817653 220 40
10:01:32 2/24/2013 2 24 2013 10 677 521133 4817654 220 40
12:00:23 3/8/2011 3 8 2011 12 654 521275 4817654 219 40
18:00:47 4/23/2008 4 23 2008 18 636 523739 4817663 213 40
14:00:54 12/27/2009 12 27 2009 14 646 521727 4817656 218 40
22:00:49 4/2/2011 4 2 2011 22 659 520846 4817653 220 40
10:00:55 1/30/2014 1 30 2014 10 671 521097 4817654 220 40
8:00:55 12/18/2011 12 18 2011 8 667 522278 4817658 217 40
16:00:43 1/3/2012 1 3 2012 16 663 521137 4817654 220 40
14:00:46 12/17/2008 12 17 2008 14 632 521869 4817656 218 40
6:01:17 3/9/2011 3 9 2011 6 654 521239 4817654 219 40
0:00:44 1/25/2011 1 25 2011 0 646 521518 4817655 219 40
4:00:54 12/20/2008 12 20 2008 4 637 522783 4817659 216 40
18:01:11 3/2/2014 3 2 2014 18 679 520594 4817652 221 40
8:00:37 12/26/2010 12 26 2010 8 657 520938 4817654 220 40
20:00:51 12/20/2013 12 20 2013 20 914 521128 4817654 220 40
2:00:47 3/23/2013 3 23 2013 2 663 520767 4817653 221 40
0:00:54 3/25/2009 3 25 2009 0 648 521356 4817655 219 40
2:00:23 1/26/2014 1 26 2014 2 909 521551 4817656 219 40
2:00:48 1/24/2011 1 24 2011 2 647 521219 4817655 219 40
16:00:47 2/15/2010 2 15 2010 16 647 524550 4817666 97 40
0:00:48 1/11/2013 1 11 2013 0 677 520829 4817654 220 40
4:01:48 1/11/2014 1 11 2014 4 679 524661 4817667 97 40
12:00:54 2/4/2014 2 4 2014 12 671 521524 4817656 219 40
20:00:41 12/19/2011 12 19 2011 20 658 521143 4817655 220 40
18:00:49 12/16/2011 12 16 2011 18 667 522174 4817658 217 40
10:01:17 5/13/2011 5 13 2011 10 657 520864 4817654 220 40
2:00:53 12/24/2008 12 24 2008 2 634 524240 4817665 126 40
4:00:46 3/30/2011 3 30 2011 4 666 523751 4817664 213 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:42 4/1/2012 4 1 2012 2 670 521364 4817656 219 40
18:00:54 11/30/2010 11 30 2010 18 657 520236 4817652 222 40
14:01:00 2/6/2014 2 6 2014 14 909 521314 4817656 219 40
6:00:25 12/23/2012 12 23 2012 6 658 521325 4817656 219 40
22:00:54 4/5/2011 4 5 2011 22 662 524360 4817666 126 40
8:00:53 2/28/2014 2 28 2014 8 679 521263 4817656 219 40
6:00:48 1/24/2011 1 24 2011 6 647 521218 4817656 219 40
6:00:42 2/4/2012 2 4 2012 6 658 521447 4817656 219 40
16:01:12 4/1/2010 4 1 2010 16 650 522782 4817661 216 40
18:00:42 2/24/2013 2 24 2013 18 679 520558 4817654 221 40
18:02:18 3/22/2011 3 22 2011 18 658 521431 4817656 219 40
18:00:54 4/6/2014 4 6 2014 18 913 522191 4817659 217 40
4:00:34 3/14/2012 3 14 2012 4 663 521443 4817657 219 40
6:00:24 2/8/2012 2 8 2012 6 658 521412 4817657 219 40
0:00:50 4/8/2011 4 8 2011 0 663 524164 4817666 126 40
4:00:50 1/24/2011 1 24 2011 4 647 521215 4817656 219 40
22:00:56 4/16/2014 4 16 2014 22 908 523285 4817663 214 40
18:00:42 4/15/2009 4 15 2009 18 637 523594 4817664 214 40
4:00:48 4/1/2012 4 1 2012 4 670 521371 4817657 219 40
14:00:54 12/27/2010 12 27 2010 14 657 521608 4817657 218 40
0:00:43 1/24/2011 1 24 2011 0 647 521219 4817656 219 40
10:00:24 3/15/2011 3 15 2011 10 801 522128 4817659 217 40
22:00:50 1/25/2011 1 25 2011 22 657 520999 4817656 220 40
22:00:54 3/16/2014 3 16 2014 22 909 522148 4817659 217 40
18:00:54 1/21/2013 1 21 2013 18 663 523716 4817665 213 40
2:00:43 12/15/2013 12 15 2013 2 658 521617 4817658 218 40
22:00:29 12/9/2011 12 9 2011 22 667 524212 4817667 126 40
8:00:30 12/23/2013 12 23 2013 8 908 521107 4817656 220 40
4:00:54 2/9/2009 2 9 2009 4 632 521181 4817657 220 40
0:00:45 3/15/2014 3 15 2014 0 679 520904 4817656 220 40
4:00:53 2/22/2011 2 22 2011 4 638 521254 4817657 219 40
6:00:26 2/5/2014 2 5 2014 6 914 521486 4817658 219 40
10:00:41 12/31/2009 12 31 2009 10 638 522234 4817660 217 40
12:00:43 2/8/2012 2 8 2012 12 658 521136 4817657 220 40
4:00:57 4/17/2011 4 17 2011 4 661 521853 4817659 218 40
18:00:47 3/20/2011 3 20 2011 18 801 521136 4817657 220 40
22:00:53 3/25/2014 3 25 2014 22 914 520925 4817656 220 40
18:00:55 1/6/2011 1 6 2011 18 646 521168 4817657 220 40
8:00:49 2/18/2014 2 18 2014 8 916 521416 4817658 219 40
6:00:47 1/18/2011 1 18 2011 6 647 520934 4817656 220 40
18:00:48 12/22/2013 12 22 2013 18 907 522151 4817660 217 40
8:00:52 12/30/2013 12 30 2013 8 671 521185 4817657 220 40
10:00:50 12/17/2008 12 17 2008 10 632 521872 4817659 218 40
18:00:55 5/16/2011 5 16 2011 18 657 521889 4817659 218 40
2:00:47 1/2/2013 1 2 2013 2 657 520123 4817654 222 40
0:00:47 12/25/2010 12 25 2010 0 647 520898 4817656 220 40
2:00:54 5/16/2011 5 16 2011 2 657 522118 4817660 217 40
16:00:52 2/8/2014 2 8 2014 16 679 520661 4817656 221 40
8:00:52 3/7/2014 3 7 2014 8 679 521213 4817658 219 40
14:00:41 1/16/2010 1 16 2010 14 646 520815 4817656 220 40
22:00:47 1/9/2013 1 9 2013 22 677 520968 4817657 220 40
6:00:42 1/15/2011 1 15 2011 6 657 520968 4817657 220 40
22:00:55 3/28/2009 3 28 2009 22 635 521304 4817658 219 40
0:00:44 12/2/2010 12 2 2010 0 801 520945 4817657 220 40
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20:00:47 2/21/2012 2 21 2012 20 658 520813 4817657 220 40
18:00:56 1/10/2011 1 10 2011 18 650 521451 4817659 219 40
6:00:51 3/26/2010 3 26 2010 6 653 521307 4817658 219 40
22:00:20 3/17/2011 3 17 2011 22 658 521220 4817658 219 40
8:00:53 12/24/2010 12 24 2010 8 657 520788 4817657 221 40
4:00:41 2/4/2012 2 4 2012 4 658 521449 4817659 219 40
18:00:54 12/27/2012 12 27 2012 18 674 520946 4817657 220 40
22:00:54 2/24/2010 2 24 2010 22 633 521811 4817660 218 40
18:00:54 12/17/2013 12 17 2013 18 909 524541 4817670 97 40
6:00:55 1/25/2011 1 25 2011 6 646 521520 4817659 219 40
8:00:48 1/6/2010 1 6 2010 8 633 521280 4817659 219 40
14:00:25 3/7/2011 3 7 2011 14 641 520603 4817656 221 40
12:00:41 12/3/2010 12 3 2010 12 653 520948 4817658 220 40
10:00:34 12/31/2013 12 31 2013 10 917 521411 4817659 219 40
12:00:54 12/31/2009 12 31 2009 12 638 522222 4817662 217 40
0:00:50 3/16/2014 3 16 2014 0 679 521050 4817658 220 40
2:00:26 1/31/2012 1 31 2012 2 658 520704 4817657 221 40
2:00:54 3/14/2012 3 14 2012 2 663 521443 4817660 219 40
4:00:41 2/8/2012 2 8 2012 4 658 521415 4817660 219 40
6:00:25 3/4/2013 3 4 2013 6 658 521181 4817659 220 40
10:00:29 12/22/2011 12 22 2011 10 658 521627 4817660 218 40
6:00:38 2/22/2011 2 22 2011 6 638 521255 4817659 219 40
6:00:41 2/18/2014 2 18 2014 6 916 521419 4817660 219 40
14:00:49 1/20/2011 1 20 2011 14 639 521569 4817660 219 40
6:00:53 2/22/2011 2 22 2011 6 654 521247 4817659 219 40
22:00:21 2/19/2011 2 19 2011 22 650 521179 4817659 220 40
8:00:48 2/9/2014 2 9 2014 8 914 521323 4817660 219 40
22:00:55 3/26/2014 3 26 2014 22 917 521856 4817661 218 40
22:00:42 3/20/2014 3 20 2014 22 907 521296 4817660 219 40
0:00:21 3/15/2013 3 15 2013 0 658 521228 4817659 219 40
4:00:41 4/25/2011 4 25 2011 4 667 524707 4817671 97 40
4:01:25 3/22/2009 3 22 2009 4 634 521675 4817661 218 40
7:46:26 12/18/2013 12 18 2013 7 657 520895 4817659 220 40
18:00:47 1/27/2014 1 27 2014 18 679 520706 4817658 221 40
2:00:48 2/27/2011 2 27 2011 2 654 521286 4817660 219 40
22:00:24 4/2/2009 4 2 2009 22 646 521322 4817660 219 40
12:00:50 12/26/2009 12 26 2009 12 641 520981 4817659 220 40
16:00:56 1/8/2013 1 8 2013 16 677 520524 4817658 221 40
18:00:31 3/25/2009 3 25 2009 18 637 522267 4817663 217 40
10:00:53 2/5/2014 2 5 2014 10 909 521405 4817661 219 40
22:00:44 3/14/2013 3 14 2013 22 658 521230 4817660 219 40
18:00:38 1/11/2009 1 11 2009 18 634 523915 4817669 213 40
4:00:47 2/22/2011 2 22 2011 4 654 521245 4817660 219 40
10:01:18 3/25/2009 3 25 2009 10 638 521973 4817663 218 40
6:00:39 3/22/2009 3 22 2009 6 638 521223 4817660 219 40
4:00:48 2/21/2013 2 21 2013 4 679 521457 4817661 219 40
22:00:23 4/2/2009 4 2 2009 22 638 520921 4817659 220 40
12:00:55 12/11/2013 12 11 2013 12 671 520958 4817660 220 40
6:00:26 12/24/2010 12 24 2010 6 657 520786 4817659 221 40
16:00:36 12/13/2008 12 13 2008 16 633 522133 4817663 217 40
12:00:47 1/24/2011 1 24 2011 12 642 524368 4817671 126 40
10:00:54 2/4/2014 2 4 2014 10 909 521548 4817662 219 40
2:00:56 3/3/2013 3 3 2013 2 658 521413 4817661 219 40
8:00:41 2/19/2011 2 19 2011 8 650 521424 4817661 219 40
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4:00:22 1/25/2011 1 25 2011 4 646 521509 4817662 219 40
10:00:43 12/18/2013 12 18 2013 10 917 521326 4817661 219 40
12:00:53 12/31/2013 12 31 2013 12 917 521405 4817661 219 40
6:00:42 3/14/2012 3 14 2012 6 663 521445 4817662 219 40
6:00:53 2/15/2011 2 15 2011 6 655 521261 4817661 219 40
6:00:54 12/30/2012 12 30 2012 6 674 520829 4817660 220 40
2:00:54 4/12/2013 4 12 2013 2 679 521155 4817661 220 40
22:01:11 12/27/2012 12 27 2012 22 674 520945 4817660 220 40
4:00:49 3/1/2014 3 1 2014 4 679 521442 4817662 219 40
12:01:09 12/18/2013 12 18 2013 12 917 521322 4817661 219 40
4:00:18 4/30/2011 4 30 2011 4 665 521451 4817662 219 40
18:00:43 2/2/2014 2 2 2014 18 679 520204 4817658 222 40
8:00:42 12/23/2012 12 23 2012 8 658 521328 4817661 219 40
20:01:01 3/6/2014 3 6 2014 20 679 520606 4817659 221 40
22:00:54 12/1/2010 12 1 2010 22 638 520972 4817660 220 40
22:00:54 12/20/2013 12 20 2013 22 914 521124 4817661 220 40
4:00:13 12/19/2011 12 19 2011 4 667 522258 4817665 217 40
2:00:55 12/30/2012 12 30 2012 2 677 520984 4817661 220 40
0:00:58 3/21/2011 3 21 2011 0 801 521143 4817661 220 40
0:00:42 3/26/2011 3 26 2011 0 801 521082 4817661 220 40
0:00:35 3/20/2011 3 20 2011 0 665 521131 4817661 220 40
2:00:56 2/15/2011 2 15 2011 2 655 521259 4817662 219 40
18:00:57 1/27/2013 1 27 2013 18 677 520985 4817661 220 40
22:00:53 1/24/2010 1 24 2010 22 638 520949 4817661 220 40
14:00:53 12/27/2009 12 27 2009 14 641 520885 4817661 220 40
6:00:53 2/8/2011 2 8 2011 6 647 521124 4817662 220 40
6:00:56 12/18/2013 12 18 2013 6 917 521624 4817663 218 40
14:00:21 1/19/2010 1 19 2010 14 641 521079 4817662 220 40
2:00:34 4/21/2011 4 21 2011 2 658 523364 4817669 214 40
0:00:11 4/6/2011 4 6 2011 0 662 524352 4817673 126 40
0:00:41 12/20/2008 12 20 2008 0 637 522572 4817667 216 40
18:00:59 12/24/2009 12 24 2009 18 643 520882 4817661 220 40
10:01:52 12/10/2010 12 10 2010 10 638 521086 4817662 220 40
4:00:41 2/8/2011 2 8 2011 4 647 521126 4817662 220 40
16:00:31 3/26/2011 3 26 2011 16 665 520971 4817662 220 40
6:00:53 2/15/2014 2 15 2014 6 917 521290 4817663 219 40
2:00:51 2/10/2013 2 10 2013 2 677 521155 4817662 220 40
16:00:47 12/23/2010 12 23 2010 16 657 520830 4817661 220 40
4:00:42 3/22/2009 3 22 2009 4 642 521685 4817664 218 40
4:00:56 1/22/2011 1 22 2011 4 641 522033 4817665 217 40
16:00:56 1/31/2014 1 31 2014 16 671 520647 4817661 221 40
0:00:53 3/27/2011 3 27 2011 0 667 523777 4817671 213 40
12:00:47 3/8/2011 3 8 2011 12 655 521158 4817662 220 40
4:00:42 12/23/2012 12 23 2012 4 658 521322 4817663 219 40
4:00:52 11/20/2010 11 20 2010 4 653 520056 4817659 222 40
0:00:47 2/15/2011 2 15 2011 0 655 521266 4817663 219 40
16:00:56 1/26/2012 1 26 2012 16 665 521198 4817663 220 40
6:00:53 3/9/2011 3 9 2011 6 801 521198 4817663 220 40
14:00:53 2/12/2014 2 12 2014 14 916 522150 4817666 217 40
20:00:41 12/24/2013 12 24 2013 20 911 523754 4817671 213 40
6:00:54 1/11/2011 1 11 2011 6 657 521627 4817664 218 40
4:00:39 3/8/2013 3 8 2013 4 658 521111 4817662 220 40
2:00:37 1/27/2014 1 27 2014 2 907 520589 4817661 221 40
22:00:20 3/24/2011 3 24 2011 22 660 521292 4817663 219 40
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12:00:47 11/27/2010 11 27 2010 12 657 520432 4817660 221 40
18:00:23 3/25/2011 3 25 2011 18 665 521406 4817664 219 40
4:00:54 3/4/2014 3 4 2014 4 908 521598 4817664 219 40
12:00:21 2/3/2012 2 3 2012 12 658 521538 4817664 219 40
22:00:47 3/13/2012 3 13 2012 22 666 521471 4817664 219 40
10:00:53 2/28/2011 2 28 2011 10 642 521542 4817664 219 40
14:00:56 4/1/2010 4 1 2010 14 650 522699 4817668 216 40
2:00:47 12/21/2013 12 21 2013 2 671 521376 4817664 219 40
22:00:27 3/14/2014 3 14 2014 22 679 520901 4817662 220 40
2:00:47 3/26/2011 3 26 2011 2 668 521045 4817663 220 40
6:00:54 4/19/2014 4 19 2014 6 914 523285 4817670 214 40
20:00:37 3/14/2013 3 14 2013 20 658 521235 4817663 219 40
0:00:39 12/18/2013 12 18 2013 0 917 521686 4817665 218 40
18:00:41 3/25/2009 3 25 2009 18 640 522462 4817668 216 40
4:00:55 2/15/2011 2 15 2011 4 655 521264 4817664 219 40
22:00:48 3/30/2013 3 30 2013 22 663 524429 4817675 97 40
6:01:50 12/21/2013 12 21 2013 6 917 521589 4817665 219 40
20:00:53 3/18/2012 3 18 2012 20 663 521259 4817664 219 40
14:00:45 1/31/2014 1 31 2014 14 671 520646 4817662 221 40
0:00:49 4/3/2009 4 3 2009 0 646 521321 4817664 219 40
20:00:35 3/8/2014 3 8 2014 20 907 521030 4817663 220 40
12:00:45 3/22/2010 3 22 2010 12 639 522101 4817667 217 40
8:00:42 1/1/2014 1 1 2014 8 914 520929 4817663 220 40
2:00:49 3/15/2011 3 15 2011 2 801 521237 4817664 219 40
4:01:12 4/15/2008 4 15 2008 4 633 520436 4817662 221 40
0:00:41 1/26/2011 1 26 2011 0 641 520828 4817663 220 40
12:00:53 2/25/2011 2 25 2011 12 647 521088 4817664 220 40
2:00:47 2/15/2014 2 15 2014 2 909 521168 4817664 220 40
8:00:41 2/5/2014 2 5 2014 8 914 521478 4817665 219 40
4:01:12 11/30/2012 11 30 2012 4 671 521953 4817667 218 40
16:01:24 1/24/2013 1 24 2013 16 679 521366 4817665 219 40
22:00:38 3/24/2011 3 24 2011 22 801 521357 4817665 219 40
6:00:48 3/6/2014 3 6 2014 6 917 523545 4817672 214 40
14:00:24 3/15/2009 3 15 2009 14 638 521443 4817665 219 40
16:00:56 1/13/2014 1 13 2014 16 916 524436 4817676 97 40
6:00:50 3/17/2011 3 17 2011 6 658 521198 4817665 220 40
12:00:43 12/22/2011 12 22 2011 12 658 521627 4817666 218 40
18:00:47 4/18/2011 4 18 2011 18 650 524434 4817676 97 40
10:00:53 2/25/2011 2 25 2011 10 638 521650 4817666 218 40
12:00:52 3/5/2012 3 5 2012 12 665 520928 4817664 220 40
0:00:53 2/10/2013 2 10 2013 0 677 521162 4817665 220 40
22:00:42 2/21/2012 2 21 2012 22 658 520799 4817664 221 40
14:00:53 2/12/2011 2 12 2011 14 638 520841 4817664 220 40
6:00:53 1/9/2011 1 9 2011 6 638 521290 4817665 219 40
18:01:23 12/21/2013 12 21 2013 18 914 520257 4817662 222 40
6:00:57 4/10/2014 4 10 2014 6 909 524624 4817677 97 40
10:00:54 1/25/2013 1 25 2013 10 677 521392 4817666 219 40
18:00:43 12/20/2013 12 20 2013 18 909 521620 4817667 218 40
22:00:48 3/17/2010 3 17 2010 22 639 520920 4817664 220 40
16:00:54 1/16/2010 1 16 2010 16 646 520808 4817664 220 40
18:00:53 1/9/2013 1 9 2013 18 677 520966 4817665 220 40
18:00:45 1/26/2012 1 26 2012 18 658 521499 4817666 219 40
12:00:49 1/19/2010 1 19 2010 12 641 521087 4817665 220 40
2:00:41 4/21/2011 4 21 2011 2 654 523488 4817673 214 40
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14:00:53 11/27/2010 11 27 2010 14 657 520447 4817663 221 40
0:00:28 3/9/2014 3 9 2014 0 907 521023 4817665 220 40
14:00:36 1/25/2010 1 25 2010 14 640 521068 4817665 220 40
22:00:57 4/3/2010 4 3 2010 22 638 522026 4817668 217 40
4:01:11 1/22/2014 1 22 2014 4 671 521198 4817666 220 40
22:00:56 3/8/2014 3 8 2014 22 907 521026 4817665 220 40
6:00:54 3/9/2014 3 9 2014 6 907 521493 4817667 219 40
6:00:25 1/22/2011 1 22 2011 6 641 522038 4817668 217 40
18:00:47 3/2/2014 3 2 2014 18 907 521451 4817667 219 40
0:00:41 3/21/2011 3 21 2011 0 661 521025 4817665 220 40
22:00:56 4/6/2011 4 6 2011 22 661 524503 4817677 97 40
18:00:36 3/28/2009 3 28 2009 18 635 521299 4817666 219 40
6:00:30 4/15/2008 4 15 2008 6 633 520436 4817664 221 40
2:00:56 3/9/2014 3 9 2014 2 907 521054 4817666 220 40
16:00:55 3/3/2014 3 3 2014 16 679 520611 4817664 221 40
0:00:48 3/11/2014 3 11 2014 0 908 524589 4817678 97 40
8:01:24 1/16/2010 1 16 2010 8 641 520123 4817663 222 40
22:00:50 2/14/2011 2 14 2011 22 654 521055 4817666 220 40
16:00:26 3/16/2011 3 16 2011 16 801 522087 4817669 217 40
14:00:51 2/22/2011 2 22 2011 14 646 521766 4817668 218 40
0:01:23 3/7/2014 3 7 2014 0 679 520609 4817665 221 40
18:00:56 3/18/2010 3 18 2010 18 646 522143 4817670 217 40
12:00:50 2/24/2013 2 24 2013 12 677 521055 4817666 220 40
0:00:48 12/21/2013 12 21 2013 0 671 521380 4817667 219 40
22:00:43 4/11/2011 4 11 2011 22 665 521000 4817666 220 40
16:00:41 3/30/2011 3 30 2011 16 655 520621 4817665 221 40
2:00:35 4/15/2010 4 15 2010 2 654 521257 4817667 219 40
16:00:31 1/1/2014 1 1 2014 16 907 520966 4817666 220 40
12:00:53 1/25/2010 1 25 2010 12 640 521071 4817667 220 40
22:00:44 12/15/2013 12 15 2013 22 917 521735 4817669 218 40
10:02:01 3/5/2012 3 5 2012 10 665 520857 4817666 220 40
4:00:48 4/29/2014 4 29 2014 4 907 522991 4817673 215 40
10:00:53 3/3/2014 3 3 2014 10 917 520804 4817666 221 40
0:00:27 3/7/2013 3 7 2013 0 658 521100 4817667 220 40
0:00:56 3/18/2010 3 18 2010 0 639 520925 4817666 220 40
20:01:18 3/23/2014 3 23 2014 20 909 521482 4817668 219 40
14:00:36 3/5/2011 3 5 2011 14 641 521078 4817667 220 40
22:00:54 3/15/2014 3 15 2014 22 679 521050 4817667 220 40
2:00:23 1/29/2013 1 29 2013 2 679 520559 4817665 221 40
20:00:24 2/28/2014 2 28 2014 20 908 524565 4817679 97 40
0:00:54 2/20/2009 2 20 2009 0 632 524576 4817679 97 40
6:00:46 3/15/2011 3 15 2011 6 801 521248 4817668 219 40
4:01:14 3/4/2010 3 4 2010 4 641 520901 4817667 220 40
6:00:53 3/22/2010 3 22 2010 6 653 520989 4817667 220 40
3:00:50 4/15/2010 4 15 2010 3 801 521251 4817668 219 40
10:39:56 4/11/2013 4 11 2013 10 657 520915 4817667 220 40
18:00:54 3/19/2010 3 19 2010 18 643 520633 4817666 221 40
0:00:47 3/25/2011 3 25 2011 0 660 521285 4817668 219 40
18:00:33 1/28/2011 1 28 2011 18 641 521116 4817668 220 40
18:00:53 4/8/2009 4 8 2009 18 638 524281 4817678 126 40
4:00:53 4/10/2014 4 10 2014 4 909 524626 4817679 97 40
2:00:58 12/13/2010 12 13 2010 2 647 520809 4817667 220 40
10:00:49 12/22/2013 12 22 2013 10 914 521015 4817667 220 40
8:00:53 2/4/2012 2 4 2012 8 658 521455 4817669 219 40
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2:00:48 3/15/2013 3 15 2013 2 658 521244 4817668 219 40
12:00:21 3/30/2010 3 30 2010 12 656 522236 4817671 217 40
2:00:48 3/15/2011 3 15 2011 2 654 521247 4817668 219 40
0:02:14 3/16/2014 3 16 2014 0 914 521011 4817668 220 40
10:01:56 2/4/2014 2 4 2014 10 914 521524 4817669 219 40
8:01:23 3/1/2010 3 1 2010 8 641 521028 4817668 220 40
14:00:44 3/7/2012 3 7 2012 14 658 521646 4817670 218 40
4:00:30 3/9/2014 3 9 2014 4 907 521056 4817668 220 40
2:00:29 3/26/2010 3 26 2010 2 653 521313 4817669 219 40
6:00:53 3/6/2014 3 6 2014 6 679 521440 4817669 219 40
0:00:49 12/9/2011 12 9 2011 0 658 521782 4817670 218 40
16:00:29 1/9/2013 1 9 2013 16 658 521545 4817670 219 40
10:00:47 4/23/2009 4 23 2009 10 639 521972 4817671 218 40
16:00:44 4/24/2009 4 24 2009 16 634 521413 4817669 219 40
22:00:55 4/8/2014 4 8 2014 22 914 521425 4817669 219 40
16:00:50 4/23/2009 4 23 2009 16 639 522165 4817672 217 40
22:00:47 3/16/2010 3 16 2010 22 639 520922 4817668 220 40
18:00:54 12/1/2010 12 1 2010 18 801 520951 4817668 220 40
16:00:55 4/1/2012 4 1 2012 16 673 522814 4817674 215 40
6:00:56 12/30/2012 12 30 2012 6 677 521013 4817668 220 40
6:00:56 12/20/2010 12 20 2010 6 647 521479 4817670 219 40
12:00:53 3/13/2012 3 13 2012 12 663 521932 4817671 218 40
2:00:44 4/25/2011 4 25 2011 2 667 524699 4817681 97 40
16:00:39 12/24/2013 12 24 2013 16 914 521005 4817668 220 40
6:00:54 3/15/2011 3 15 2011 6 654 521249 4817669 219 40
4:00:23 12/16/2011 12 16 2011 4 658 522164 4817672 217 40
4:00:47 2/22/2012 2 22 2012 4 658 520773 4817668 221 40
14:00:41 3/5/2012 3 5 2012 14 665 520925 4817669 220 40
16:00:50 1/27/2011 1 27 2011 16 657 521589 4817671 219 40
6:00:53 1/24/2011 1 24 2011 6 646 521036 4817669 220 40
0:00:54 4/16/2009 4 16 2009 0 648 524652 4817681 97 40
2:00:56 2/8/2011 2 8 2011 2 647 521123 4817669 220 40
0:00:42 2/25/2010 2 25 2010 0 633 521838 4817672 218 40
2:00:53 3/16/2014 3 16 2014 2 914 521064 4817669 220 40
10:01:05 11/17/2010 11 17 2010 10 651 521736 4817671 218 40
22:00:43 11/18/2011 11 18 2011 22 658 523810 4817678 213 40
4:00:44 3/9/2011 3 9 2011 4 655 521270 4817670 219 40
18:00:47 4/5/2011 4 5 2011 18 662 524727 4817682 97 40
18:00:47 1/11/2014 1 11 2014 18 914 520828 4817669 220 40
10:00:23 3/16/2011 3 16 2011 10 801 522308 4817673 217 40
12:00:47 3/20/2008 3 20 2008 12 632 521113 4817670 220 40
20:00:25 3/6/2013 3 6 2013 20 658 521526 4817671 219 40
18:00:48 12/1/2010 12 1 2010 18 638 520967 4817669 220 40
16:00:54 12/30/2012 12 30 2012 16 677 521086 4817670 220 40
10:00:32 1/13/2013 1 13 2013 10 658 521286 4817670 219 40
8:00:12 3/31/2010 3 31 2010 8 652 523627 4817678 213 40
0:00:49 1/25/2010 1 25 2010 0 638 520960 4817669 220 40
18:00:54 4/21/2011 4 21 2011 18 665 523393 4817677 214 40
4:00:24 3/15/2011 3 15 2011 4 801 521244 4817670 219 40
4:00:47 3/15/2011 3 15 2011 4 654 521247 4817670 219 40
8:00:15 3/9/2011 3 9 2011 8 654 521234 4817670 219 40
16:00:55 3/3/2011 3 3 2011 16 653 521852 4817672 218 40
14:00:50 2/2/2013 2 2 2013 14 665 520889 4817669 220 40
18:00:48 1/10/2013 1 10 2013 18 677 520859 4817669 220 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:43 12/13/2008 12 13 2008 12 634 521869 4817673 218 40
1:23:26 12/16/2012 12 16 2012 1 641 524654 4817682 97 40
18:00:57 1/17/2011 1 17 2011 18 650 521091 4817670 220 40
0:01:11 4/5/2010 4 5 2010 0 647 520163 4817668 222 40
18:00:53 3/20/2010 3 20 2010 18 657 520948 4817670 220 40
22:00:53 3/24/2010 3 24 2010 22 639 521902 4817673 218 40
0:00:53 1/15/2011 1 15 2011 0 654 521053 4817671 220 40
2:00:54 2/15/2011 2 15 2011 2 654 521050 4817671 220 40
0:00:52 3/17/2010 3 17 2010 0 639 520923 4817670 220 40
0:00:14 2/15/2011 2 15 2011 0 654 521051 4817671 220 40
4:00:43 4/15/2010 4 15 2010 4 654 521248 4817671 219 40
12:00:53 2/22/2009 2 22 2009 12 633 521325 4817672 219 40
2:00:59 2/27/2011 2 27 2011 2 639 521257 4817671 219 40
2:00:48 1/15/2011 1 15 2011 2 654 521052 4817671 220 40
14:00:50 2/17/2011 2 17 2011 14 657 521712 4817673 218 40
16:00:43 1/25/2010 1 25 2010 16 640 521069 4817671 220 40
12:00:53 1/25/2013 1 25 2013 12 677 521399 4817672 219 40
18:00:47 3/19/2011 3 19 2011 18 665 521258 4817672 219 40
22:00:34 12/18/2011 12 18 2011 22 667 522281 4817675 217 40
14:00:22 2/16/2011 2 16 2011 14 654 521219 4817672 219 40
22:00:24 3/7/2013 3 7 2013 22 677 520979 4817671 220 40
22:00:44 1/25/2011 1 25 2011 22 641 520825 4817671 220 40
6:00:42 2/15/2011 2 15 2011 6 654 521051 4817671 220 40
16:00:47 3/16/2011 3 16 2011 16 659 522031 4817675 217 40
4:00:54 1/15/2011 1 15 2011 4 654 521053 4817671 220 40
22:00:54 3/13/2010 3 13 2010 22 644 521209 4817672 219 40
22:00:47 3/6/2014 3 6 2014 22 679 520605 4817670 221 40
12:00:42 3/5/2011 3 5 2011 12 641 521082 4817672 220 40
20:00:34 12/13/2013 12 13 2013 20 917 520520 4817670 221 40
10:00:42 1/16/2010 1 16 2010 10 638 521022 4817671 220 40
4:00:47 1/10/2013 1 10 2013 4 677 520814 4817671 220 40
18:00:55 1/25/2011 1 25 2011 18 641 520829 4817671 220 40
18:00:52 12/1/2010 12 1 2010 18 646 521032 4817672 220 40
18:01:02 3/27/2012 3 27 2012 18 677 522584 4817677 216 40
4:00:54 1/24/2011 1 24 2011 4 646 521029 4817672 220 40
2:00:59 4/29/2014 4 29 2014 2 907 522991 4817678 215 40
12:00:14 3/22/2010 3 22 2010 12 638 522205 4817676 217 40
2:00:48 4/7/2013 4 7 2013 2 658 523349 4817680 214 40
18:00:58 3/13/2010 3 13 2010 18 644 521219 4817673 219 40
10:00:53 1/10/2012 1 10 2012 10 641 520873 4817672 220 40
0:00:53 3/8/2013 3 8 2013 0 677 520986 4817672 220 40
2:00:30 2/22/2012 2 22 2012 2 658 520789 4817672 221 40
18:00:40 3/30/2011 3 30 2011 18 662 524179 4817683 126 40
12:00:41 3/22/2010 3 22 2010 12 646 522089 4817676 217 40
14:00:54 3/13/2012 3 13 2012 14 663 521945 4817675 218 40
22:00:56 4/1/2011 4 1 2011 22 655 521145 4817673 220 40
2:00:46 3/17/2010 3 17 2010 2 639 520847 4817672 220 40
2:00:42 2/14/2013 2 14 2013 2 677 520864 4817672 220 40
14:00:24 12/13/2008 12 13 2008 14 634 521872 4817675 218 40
18:00:45 12/29/2012 12 29 2012 18 677 520782 4817672 221 40
10:00:48 12/26/2009 12 26 2009 10 641 520980 4817673 220 40
16:00:56 2/16/2011 2 16 2011 16 654 521220 4817674 219 40
22:00:55 3/6/2013 3 6 2013 22 658 521102 4817673 220 40
0:00:43 4/9/2009 4 9 2009 0 641 523741 4817682 213 40
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2:00:54 3/30/2011 3 30 2011 2 654 521644 4817675 218 40
2:00:39 1/31/2011 1 31 2011 2 638 520910 4817673 220 40
4:00:30 1/1/2014 1 1 2014 4 914 520860 4817673 220 40
4:00:31 3/30/2011 3 30 2011 4 654 521642 4817675 218 40
4:00:53 2/1/2013 2 1 2013 4 680 520589 4817672 221 40
12:00:56 12/23/2013 12 23 2013 12 917 521430 4817675 219 40
22:00:48 4/19/2008 4 19 2008 22 634 524254 4817684 126 40
6:00:44 3/17/2009 3 17 2009 6 640 521301 4817674 219 40
10:00:55 12/8/2008 12 8 2008 10 633 521756 4817676 218 40
18:00:20 2/14/2011 2 14 2011 18 654 521053 4817674 220 40
6:00:48 1/5/2010 1 5 2010 6 633 521889 4817676 218 40
22:00:45 1/2/2009 1 2 2009 22 632 523791 4817683 213 40
0:00:27 2/26/2011 2 26 2011 0 655 521372 4817675 219 40
20:00:54 3/31/2013 3 31 2013 20 677 524469 4817685 97 40
2:01:52 1/6/2010 1 6 2010 2 643 521080 4817674 220 40
18:00:43 12/23/2010 12 23 2010 18 647 520814 4817673 220 40
22:00:49 3/20/2011 3 20 2011 22 661 521004 4817674 220 40
14:00:54 3/30/2011 3 30 2011 14 654 520629 4817673 221 40
16:00:25 1/30/2011 1 30 2011 16 657 520581 4817673 221 40
16:00:41 1/27/2011 1 27 2011 16 638 521570 4817676 219 40
4:01:00 1/27/2014 1 27 2014 4 907 520590 4817673 221 40
8:00:24 1/5/2013 1 5 2013 8 658 520994 4817674 220 40
10:00:53 11/27/2010 11 27 2010 10 657 520430 4817672 221 40
22:00:49 1/11/2009 1 11 2009 22 634 523944 4817684 213 40
18:00:53 3/13/2010 3 13 2010 18 640 521266 4817675 219 40
4:00:55 12/24/2010 12 24 2010 4 657 520778 4817674 221 40
4:00:49 1/3/2011 1 3 2011 4 646 520958 4817674 220 40
16:00:47 4/24/2009 4 24 2009 16 639 521328 4817675 219 40
2:00:23 2/26/2011 2 26 2011 2 655 521368 4817676 219 40
8:00:48 1/5/2010 1 5 2010 8 633 521888 4817677 218 40
4:00:27 2/15/2011 2 15 2011 4 654 521050 4817675 220 40
4:00:29 1/6/2010 1 6 2010 4 643 521089 4817675 220 40
6:00:41 3/23/2009 3 23 2009 6 642 524293 4817686 126 40
16:00:48 1/28/2013 1 28 2013 16 663 520954 4817675 220 40
2:00:56 1/25/2010 1 25 2010 2 638 520960 4817675 220 40
18:00:54 3/20/2011 3 20 2011 18 661 521000 4817675 220 40
0:00:48 12/30/2013 12 30 2013 0 907 521002 4817675 220 40
6:00:48 1/10/2013 1 10 2013 6 677 520814 4817674 220 40
0:00:55 2/27/2011 2 27 2011 0 654 521220 4817676 219 40
16:00:48 3/15/2012 3 15 2012 16 665 522177 4817679 217 40
10:01:04 12/10/2010 12 10 2010 10 654 521088 4817675 220 40
18:01:24 3/21/2010 3 21 2010 18 643 520627 4817674 221 40
18:00:54 3/17/2010 3 17 2010 18 653 520878 4817675 220 40
14:00:43 1/28/2013 1 28 2013 14 663 520966 4817675 220 40
16:00:09 2/2/2009 2 2 2009 16 632 521534 4817677 219 40
12:00:54 1/25/2011 1 25 2011 12 641 520738 4817674 221 40
8:00:53 1/15/2011 1 15 2011 8 646 521297 4817676 219 40
22:00:48 12/29/2013 12 29 2013 22 907 521001 4817675 220 40
4:00:25 4/12/2011 4 12 2011 4 658 521300 4817676 219 40
0:00:53 4/10/2012 4 10 2012 0 675 524717 4817688 97 40
22:00:52 3/17/2009 3 17 2009 22 633 521298 4817676 219 40
0:00:48 4/9/2014 4 9 2014 0 914 521400 4817677 219 40
10:00:42 12/21/2013 12 21 2013 10 909 522018 4817679 217 40
10:00:43 3/7/2012 3 7 2012 10 658 521654 4817678 218 40
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6:00:55 3/25/2009 3 25 2009 6 638 521239 4817676 219 40
14:00:31 1/5/2010 1 5 2010 14 633 521883 4817678 218 40
12:00:42 2/7/2011 2 7 2011 12 650 521265 4817677 219 40
4:00:48 12/25/2010 12 25 2010 4 647 520952 4817676 220 40
6:00:48 3/9/2014 3 9 2014 6 916 521500 4817677 219 40
2:00:46 12/18/2013 12 18 2013 2 917 521698 4817678 218 40
22:00:47 2/26/2011 2 26 2011 22 654 521224 4817677 219 40
22:00:47 3/24/2008 3 24 2008 22 634 522542 4817681 216 40
8:00:18 1/11/2014 1 11 2014 8 679 524615 4817688 97 40
2:00:44 1/5/2013 1 5 2013 2 658 520995 4817676 220 40
22:00:39 3/19/2010 3 19 2010 22 653 521034 4817676 220 40
18:00:53 3/8/2013 3 8 2013 18 657 521597 4817678 219 40
20:00:42 4/4/2013 4 4 2013 20 658 523469 4817684 214 40
16:00:47 2/17/2011 2 17 2011 16 638 521761 4817678 218 40
18:00:53 4/7/2013 4 7 2013 18 671 522111 4817680 217 40
18:00:54 2/24/2011 2 24 2011 18 638 522055 4817679 217 40
22:00:53 3/30/2012 3 30 2012 22 658 523369 4817684 214 40
0:00:56 3/25/2009 3 25 2009 0 638 521241 4817677 219 40
10:01:18 5/3/2011 5 3 2011 10 667 522163 4817680 217 40
6:00:48 1/5/2013 1 5 2013 6 658 520994 4817676 220 40
10:00:30 12/23/2013 12 23 2013 10 907 521254 4817677 219 40
18:00:39 12/31/2010 12 31 2010 18 647 520625 4817675 221 40
22:00:18 2/8/2011 2 8 2011 22 654 520963 4817676 220 40
12:00:53 3/5/2011 3 5 2011 12 647 520956 4817676 220 40
18:00:42 3/15/2012 3 15 2012 18 665 522172 4817680 217 40
14:00:53 2/12/2014 2 12 2014 14 917 522102 4817680 217 40
18:00:53 1/17/2010 1 17 2010 18 638 521015 4817677 220 40
6:00:48 3/22/2010 3 22 2010 6 654 521309 4817678 219 40
2:00:26 4/17/2011 4 17 2011 2 658 523499 4817685 214 40
2:00:49 4/30/2011 4 30 2011 2 655 521337 4817678 219 40
0:00:54 12/24/2012 12 24 2012 0 671 520881 4817677 220 40
18:00:56 1/25/2010 1 25 2010 18 638 520996 4817677 220 40
18:00:53 3/28/2009 3 28 2009 18 635 521301 4817678 219 40
20:00:57 3/7/2013 3 7 2013 20 677 520544 4817676 221 40
6:00:42 12/25/2010 12 25 2010 6 647 520951 4817677 220 40
0:00:20 1/5/2013 1 5 2013 0 658 520994 4817677 220 40
4:00:55 1/12/2009 1 12 2009 4 634 523895 4817687 213 40
22:00:55 12/28/2012 12 28 2012 22 677 521222 4817678 219 40
20:00:55 3/15/2014 3 15 2014 20 679 521045 4817677 220 40
10:00:59 12/23/2013 12 23 2013 10 917 521440 4817679 219 40
12:00:43 1/9/2013 1 9 2013 12 658 521545 4817679 219 40
18:00:48 3/13/2010 3 13 2010 18 639 520897 4817677 220 40
22:00:48 3/25/2011 3 25 2011 22 801 521086 4817678 220 40
6:00:55 1/25/2011 1 25 2011 6 647 521340 4817679 219 40
8:00:41 11/30/2010 11 30 2010 8 654 520211 4817675 222 40
2:00:55 3/26/2011 3 26 2011 2 801 521084 4817678 220 40
18:00:27 12/21/2009 12 21 2009 18 643 523847 4817687 213 40
0:00:49 4/3/2011 4 3 2011 0 654 520850 4817677 220 40
6:00:53 1/3/2011 1 3 2011 6 646 520963 4817678 220 40
18:00:54 2/18/2011 2 18 2011 18 654 521157 4817678 220 40
14:00:12 2/22/2009 2 22 2009 14 633 521321 4817679 219 40
14:00:41 1/9/2013 1 9 2013 14 658 521544 4817680 219 40
8:00:38 12/30/2012 12 30 2012 8 677 521039 4817678 220 40
12:00:24 3/21/2010 3 21 2010 12 643 520630 4817677 221 40
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22:00:45 1/10/2013 1 10 2013 22 677 520850 4817677 220 40
16:00:24 4/7/2013 4 7 2013 16 658 522136 4817682 217 40
14:00:53 1/16/2010 1 16 2010 14 638 521002 4817678 220 40
16:00:56 12/26/2009 12 26 2009 16 641 520973 4817678 220 40
4:00:47 3/22/2010 3 22 2010 4 654 521309 4817679 219 40
20:00:54 12/29/2013 12 29 2013 20 671 520222 4817676 222 40
18:00:42 3/25/2009 3 25 2009 18 633 522004 4817682 218 40
8:00:51 1/3/2011 1 3 2011 8 646 520965 4817678 220 40
8:01:12 11/17/2010 11 17 2010 8 655 521685 4817681 218 40
18:01:01 12/28/2012 12 28 2012 18 677 521143 4817679 220 40
2:00:47 1/12/2009 1 12 2009 2 634 523898 4817688 213 40
6:00:49 1/13/2011 1 13 2011 6 650 523943 4817688 213 40
6:00:55 3/30/2011 3 30 2011 6 664 523771 4817688 213 40
8:00:48 1/10/2013 1 10 2013 8 677 520833 4817678 220 40
22:00:54 4/2/2011 4 2 2011 22 654 520850 4817678 220 40
2:00:44 4/12/2011 4 12 2011 2 658 521299 4817680 219 40
8:00:54 2/5/2014 2 5 2014 8 679 521525 4817680 219 40
10:00:48 1/6/2009 1 6 2009 10 632 521432 4817680 219 40
18:00:41 12/18/2010 12 18 2010 18 647 521249 4817680 219 40
4:00:56 2/5/2014 2 5 2014 4 679 521523 4817680 219 40
8:00:39 1/3/2014 1 3 2014 8 917 520787 4817678 221 40
10:00:53 1/25/2011 1 25 2011 10 641 520821 4817679 220 40
6:00:27 2/5/2014 2 5 2014 6 679 521521 4817681 219 40
16:00:53 3/23/2011 3 23 2011 16 655 522782 4817685 216 40
4:00:54 3/20/2008 3 20 2008 4 633 521688 4817681 218 40
22:00:48 2/15/2009 2 15 2009 22 633 520951 4817679 220 40
0:00:54 12/21/2013 12 21 2013 0 914 521134 4817680 220 40
6:00:48 1/12/2009 1 12 2009 6 634 523894 4817689 213 40
12:00:24 1/25/2011 1 25 2011 12 647 520618 4817678 221 40
14:00:42 4/4/2012 4 4 2012 14 657 520723 4817678 221 40
22:00:44 1/4/2013 1 4 2013 22 658 520985 4817679 220 40
4:00:41 1/5/2013 1 5 2013 4 658 520988 4817679 220 40
12:00:53 1/16/2010 1 16 2010 12 638 521025 4817679 220 40
12:00:50 1/25/2011 1 25 2011 12 801 524735 4817692 97 40
2:00:54 4/1/2012 4 1 2012 2 677 521350 4817680 219 40
2:00:30 1/3/2011 1 3 2011 2 646 520967 4817679 220 40
16:00:40 1/25/2011 1 25 2011 16 641 520616 4817678 221 40
22:00:41 12/23/2010 12 23 2010 22 647 520816 4817679 220 40
8:00:23 12/25/2008 12 25 2008 8 634 524184 4817690 126 40
18:00:47 3/17/2010 3 17 2010 18 638 521495 4817681 219 40
18:00:48 2/1/2011 2 1 2011 18 638 521184 4817680 220 40
2:00:56 3/23/2009 3 23 2009 2 642 524289 4817691 126 40
0:00:47 1/27/2014 1 27 2014 0 907 520877 4817679 220 40
8:00:48 2/3/2013 2 3 2013 8 677 521109 4817680 220 40
4:00:43 1/16/2010 1 16 2010 4 641 520093 4817677 222 40
2:00:44 1/18/2010 1 18 2010 2 638 521016 4817680 220 40
4:00:43 4/29/2014 4 29 2014 4 908 523031 4817687 215 40
8:00:54 1/26/2010 1 26 2010 8 640 521041 4817680 220 40
0:00:54 3/20/2010 3 20 2010 0 653 521042 4817680 220 40
6:01:23 3/30/2011 3 30 2011 6 654 521646 4817682 218 40
0:01:23 3/17/2014 3 17 2014 0 916 524413 4817692 126 40
14:00:54 12/20/2013 12 20 2013 14 914 521028 4817680 220 40
0:01:02 3/21/2014 3 21 2014 0 907 521282 4817681 219 40
8:00:41 12/25/2010 12 25 2010 8 647 520969 4817680 220 40
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0:00:43 3/17/2010 3 17 2010 0 655 520713 4817679 221 40
6:00:44 4/12/2011 4 12 2011 6 658 521297 4817681 219 40
6:01:24 12/24/2013 12 24 2013 6 914 520939 4817680 220 40
11:57:56 12/23/2013 12 23 2013 11 657 521461 4817682 219 40
10:00:56 1/19/2009 1 19 2009 10 634 521158 4817681 220 40
4:00:41 1/25/2010 1 25 2010 4 638 520957 4817681 220 40
18:00:53 1/28/2011 1 28 2011 18 638 521034 4817681 220 40
16:01:27 1/25/2013 1 25 2013 16 677 521347 4817682 219 40
4:00:45 3/26/2011 3 26 2011 4 801 521091 4817681 220 40
0:00:14 3/18/2009 3 18 2009 0 633 521292 4817682 219 40
14:00:21 12/26/2009 12 26 2009 14 641 520967 4817681 220 40
0:00:24 1/9/2012 1 9 2012 0 658 520620 4817680 221 40
4:01:19 4/9/2014 4 9 2014 4 917 521137 4817682 220 40
2:00:48 3/25/2009 3 25 2009 2 638 521238 4817682 219 40
18:00:54 1/18/2010 1 18 2010 18 646 521335 4817682 219 40
22:00:53 12/23/2012 12 23 2012 22 671 520937 4817681 220 40
2:00:50 3/18/2009 3 18 2009 2 633 521290 4817682 219 40
8:00:55 12/19/2011 12 19 2011 8 667 522205 4817685 217 40
22:01:13 1/11/2013 1 11 2013 22 675 523350 4817689 214 40
6:00:48 3/26/2010 3 26 2010 6 655 524340 4817693 126 40
18:00:54 12/23/2012 12 23 2012 18 671 520939 4817682 220 40
10:00:48 2/6/2014 2 6 2014 10 914 521275 4817683 219 40
6:00:50 1/26/2010 1 26 2010 6 640 521029 4817682 220 40
2:00:54 2/20/2009 2 20 2009 2 634 521216 4817683 219 40
10:03:04 2/5/2014 2 5 2014 10 917 521399 4817683 219 40
22:00:54 2/13/2011 2 13 2011 22 650 521095 4817683 220 40
0:00:48 12/15/2013 12 15 2013 0 917 521461 4817684 219 40
16:00:54 1/28/2013 1 28 2013 16 679 520647 4817681 221 40
2:01:02 3/26/2010 3 26 2010 2 647 521300 4817683 219 40
22:00:41 4/18/2011 4 18 2011 22 659 522657 4817688 216 40
14:00:56 1/3/2012 1 3 2012 14 663 521128 4817683 220 40
6:00:48 1/18/2011 1 18 2011 6 641 521108 4817683 220 40
2:00:26 3/22/2010 3 22 2010 2 654 521306 4817684 219 40
12:00:25 2/22/2011 2 22 2011 12 657 521428 4817684 219 40
8:00:42 4/19/2011 4 19 2011 8 658 523824 4817692 213 40
14:00:24 2/25/2011 2 25 2011 14 653 521674 4817685 218 40
16:01:17 3/6/2010 3 6 2010 16 633 520926 4817683 220 40
22:00:54 1/17/2010 1 17 2010 22 638 521011 4817683 220 40
6:00:56 2/20/2014 2 20 2014 6 917 521232 4817684 219 40
22:00:53 12/20/2013 12 20 2013 22 671 521393 4817684 219 40
2:00:44 2/8/2011 2 8 2011 2 646 521009 4817683 220 40
10:00:53 2/18/2011 2 18 2011 10 638 521159 4817684 220 40
22:00:54 2/13/2011 2 13 2011 22 641 521177 4817684 220 40
10:00:17 12/13/2008 12 13 2008 10 634 521861 4817686 218 40
14:00:33 11/28/2010 11 28 2010 14 641 520942 4817683 220 40
10:00:53 1/11/2013 1 11 2013 10 677 521005 4817684 220 40
8:00:50 2/15/2013 2 15 2013 8 677 521164 4817684 220 40
4:00:42 11/19/2010 11 19 2010 4 641 522081 4817687 217 40
4:00:41 3/25/2009 3 25 2009 4 638 521240 4817685 219 40
18:00:55 12/17/2011 12 17 2011 18 667 522076 4817687 217 40
4:00:54 12/18/2013 12 18 2013 4 917 521675 4817686 218 40
2:01:07 3/8/2013 3 8 2013 2 677 520983 4817684 220 40
4:00:48 1/18/2011 1 18 2011 4 641 521107 4817684 220 40
20:00:54 1/11/2013 1 11 2013 20 675 523379 4817692 214 40
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14:00:47 1/6/2011 1 6 2011 14 639 521641 4817686 218 40
0:00:48 3/20/2008 3 20 2008 0 637 521385 4817685 219 40
20:00:32 1/4/2013 1 4 2013 20 658 520990 4817684 220 40
6:00:30 3/10/2014 3 10 2014 6 907 521377 4817685 219 40
18:00:40 12/24/2009 12 24 2009 18 640 521191 4817685 220 40
22:00:56 12/24/2008 12 24 2008 22 634 524200 4817695 126 40
12:00:52 1/17/2010 1 17 2010 12 638 521030 4817684 220 40
2:00:53 4/21/2011 4 21 2011 2 655 522113 4817688 217 40
6:00:44 2/18/2009 2 18 2009 6 634 521618 4817686 218 40
2:00:23 3/9/2012 3 9 2012 2 658 520622 4817683 221 40
4:00:26 2/8/2011 2 8 2011 4 646 521020 4817685 220 40
18:00:54 3/6/2011 3 6 2011 18 801 520845 4817684 220 40
6:00:53 1/25/2011 1 25 2011 6 641 521395 4817686 219 40
6:00:48 4/21/2011 4 21 2011 6 655 522113 4817688 217 40
16:00:54 1/24/2010 1 24 2010 16 638 521128 4817685 220 40
4:00:20 1/4/2013 1 4 2013 4 658 521139 4817685 220 40
14:00:41 1/13/2011 1 13 2011 14 657 521780 4817687 218 40
12:00:42 1/6/2011 1 6 2011 12 639 521633 4817687 218 40
16:00:42 1/17/2010 1 17 2010 16 638 521012 4817685 220 40
4:00:54 1/18/2010 1 18 2010 4 638 521024 4817685 220 40
14:00:54 2/13/2011 2 13 2011 14 654 521428 4817686 219 40
18:00:57 3/17/2010 3 17 2010 18 641 521467 4817686 219 40
2:00:54 1/9/2012 1 9 2012 2 641 521004 4817685 220 40
16:00:43 12/20/2013 12 20 2013 16 909 521673 4817687 218 40
14:00:53 3/2/2013 3 2 2013 14 677 521160 4817686 220 40
4:00:42 3/31/2012 3 31 2012 4 658 524622 4817697 97 40
6:01:18 1/5/2010 1 5 2010 6 640 521694 4817687 218 40
8:00:46 1/4/2013 1 4 2013 8 658 521135 4817686 220 40
4:00:26 3/23/2009 3 23 2009 4 642 524288 4817696 126 40
18:00:36 1/17/2010 1 17 2010 18 638 521006 4817685 220 40
14:00:50 3/22/2010 3 22 2010 14 646 521616 4817687 218 40
6:00:53 1/11/2014 1 11 2014 6 679 524685 4817698 97 40
2:00:42 1/9/2011 1 9 2011 2 650 521105 4817686 220 40
2:00:54 4/29/2014 4 29 2014 2 908 523032 4817692 215 40
18:00:56 1/15/2011 1 15 2011 18 650 520896 4817685 220 40
10:00:54 1/26/2013 1 26 2013 10 680 521416 4817687 219 40
6:00:54 3/21/2012 3 21 2012 6 666 522004 4817689 218 40
6:00:56 1/25/2010 1 25 2010 6 638 520965 4817685 220 40
4:00:58 4/21/2011 4 21 2011 4 655 522109 4817689 217 40
18:01:24 2/18/2010 2 18 2010 18 643 524358 4817697 126 40
12:00:47 3/8/2011 3 8 2011 12 657 521112 4817686 220 40
14:00:20 12/19/2008 12 19 2008 14 632 521338       4817687 219     40
10:00:54        3/3/2014        3       3       2014    10      679     520869  4817685 220     40
18:00:31        12/24/2008      12      24      2008    18      634     524197  4817696 126     40
4:00:56 2/5/2014        2       5       2014    4       671     521501  4817687 219     40
0:00:21 2/20/2009       2       20      2009    0       634     521213  4817686 219     40
18:00:51        4/12/2010       4       12      2010    18      646     522653  4817691 216     40
18:00:25        4/2/2011        4       2       2011    18      663     520765  4817685 221     40
16:00:41        1/10/2013       1       10      2013    16      677     520912  4817686 220     40
22:01:12        1/5/2010        1       5       2010    22      644     522420  4817690 216     40
4:00:53 2/3/2013        2       3       2013    4       677     521093  4817686 220     40
18:00:57        4/2/2009        4       2       2009    18      646     521370  4817687 219     40
16:00:44        1/26/2014       1       26      2014    16      671     520822  4817686 220     40
6:00:41 11/19/2010      11      19      2010    6       641     522082  4817690 217     40
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2:00:35 4/3/2011        4       3       2011    2       654     520854  4817686 220     40
0:00:56 12/25/2012      12      25      2012    0       671     520891  4817686 220     40
18:00:49        4/25/2011       4       25      2011    18      658     524479  4817698 97      40
6:00:53 3/23/2009       3       23      2009    6       640     524284  4817697 126     40
6:00:53 1/4/2013        1       4       2013    6       658     521134  4817687 220     40
18:00:59        1/31/2014       1       31      2014    18      907     520564  4817685 221     40
14:00:48        2/22/2011       2       22      2011    14      650     521716  4817689 218     40
18:00:41        3/31/2011       3       31      2011    18      660     522103  4817690 217     40
14:00:56        1/17/2010       1       17      2010    14      638     521025  4817687 220     40
18:00:53        1/10/2013       1       10      2013    18      677     520849  4817686 220     40
8:00:41 1/25/2010       1       25      2010    8       638     520968  4817686 220     40
10:00:30        3/16/2011       3       16      2011    10      655     522232  4817691 217     40
4:01:25 4/20/2014       4       20      2014    4       908     522986  4817693 215     40
16:00:54        3/23/2011       3       23      2011    16      658     522778  4817692 216     40
22:01:11        1/31/2013       1       31      2013    22      677     520650  4817686 221     40
16:00:48        4/6/2012        4       6       2012    16      671     522043  4817690 217     40
8:00:53 1/5/2010        1       5       2010    8       640     521692  4817689 218     40
18:00:54        3/21/2010       3       21      2010    18      650     521902  4817690 218     40
8:00:45 1/25/2011       1       25      2011    8       641     521393  4817688 219     40
6:00:32 2/7/2014        2       7       2014    6       917     521140  4817687 220     40
0:00:50 2/3/2014        2       3       2014    0       671     520525  4817686 221     40
2:00:53 4/19/2011       4       19      2011    2       669     523337  4817695 214     40
18:00:54        2/6/2011        2       6       2011    18      641     520563  4817686 221     40
22:00:54        2/19/2009       2       19      2009    22      634     521214  4817688 219     40
12:00:50        1/11/2013       1       11      2013    12      677     521008  4817687 220     40
12:00:42        3/22/2010       3       22      2010    12      652     522200  4817691 217     40
14:00:41        1/13/2011       1       13      2011    14      654     521533  4817689 219     40
16:00:42        2/6/2013        2       6       2013    16      677     521042  4817688 220     40
14:00:22        1/24/2013       1       24      2013    14      679     521508  4817689 219     40
4:00:54 3/11/2012       3       11      2012    4       665     521040  4817688 220     40
8:00:42 12/13/2013      12      13      2013    8       917     522037  4817691 217     40
14:00:23        2/15/2010       2       15      2010    14      638     524532  4817700 97      40
6:00:44 2/8/2011        2       8       2011    6       646     521028  4817688 220     40
0:00:47 4/29/2014       4       29      2014    0       907     522990  4817694 215     40
14:00:24        1/3/2011        1       3       2011    14      657     521009  4817688 220     40
4:01:17 4/21/2011       4       21      2011    4       658     523353  4817695 214     40
6:00:48 1/18/2010       1       18      2010    6       638     521026  4817688 220     40
22:00:13        3/16/2010       3       16      2010    22      657     520750  4817687 221     40
6:00:53 2/9/2011        2       9       2011    6       639     523163  4817695 215     40
4:00:53 2/20/2014       2       20      2014    4       917     521224  4817688 219     40
6:00:21 1/27/2014       1       27      2014    6       907     520581  4817686 221     40
2:02:25 3/20/2008       3       20      2008    2       637     521382  4817689 219     40
2:00:53 2/3/2014        2       3       2014    2       671     520525  4817686 221     40
10:00:45        2/2/2013        2       2       2013    10      680     521075  4817688 220     40
8:01:29 2/18/2009       2       18      2009    8       634     521640  4817690 218     40
18:00:36        4/2/2009        4       2       2009    18      634     521172  4817689 220     40
8:00:41 2/5/2014        2       5       2014    8       671     521507  4817690 219     40
16:00:48        1/16/2010       1       16      2010    16      638     520994  4817688 220     40
2:00:53 2/3/2013        2       3       2013    2       677     521093  4817688 220     40
6:00:23 2/5/2014        2       5       2014    6       671     521506  4817690 219     40
14:00:52        1/27/2014       1       27      2014    14      679     520803  4817688 221     40
18:00:49        12/24/2008      12      24      2008    18      634     524165  4817699 126     40
22:00:24        2/18/2011       2       18      2011    22      638     521303  4817689 219     40
0:00:24 12/31/2012      12      31      2012    0       677     520905  4817688 220     40
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10:00:53        12/10/2010      12      10      2010    10      650     521354  4817690 219     40
22:00:47        3/23/2011       3       23      2011    22      801     521103  4817689 220     40
16:00:56        1/28/2013       1       28      2013    16      677     520789  4817688 221     40
4:00:33 3/26/2011       3       26      2011    4       654     521092  4817689 220     40
18:01:11        1/6/2013        1       6       2013    18      680     520869  4817688 220     40
0:00:40 1/12/2013       1       12      2013    0       675     523347  4817696 214     40
22:00:47        3/13/2010       3       13      2010    22      638     520954  4817688 220     40
6:00:25 3/17/2011       3       17      2011    6       654     521231  4817689 219     40
8:00:47 1/25/2011       1       25      2011    8       647     521358  4817690 219     40
0:00:47 3/28/2011       3       28      2011    0       667     524593  4817701 97      40
6:00:53 2/3/2013        2       3       2013    6       677     521095  4817689 220     40
10:00:54        1/17/2010       1       17      2010    10      638     521000  4817689 220     40
18:00:14        3/10/2013       3       10      2013    18      658     521023  4817689 220     40
2:00:56 3/23/2009       3       23      2009    2       640     524198  4817700 126     40
12:00:25        1/17/2011       1       17      2011    12      641     521040  4817689 220     40
0:00:54 1/18/2010       1       18      2010    0       638     521015  4817689 220     40
14:01:03        1/24/2011       1       24      2011    14      646     521690  4817691 218     40
0:00:36 3/1/2014        3       1       2014    0       908     524293  4817700 126     40
14:00:27        1/10/2013       1       10      2013    14      658     521504  4817691 219     40
12:00:53        2/7/2011        2       7       2011    12      646     521233  4817690 219     40
2:00:53 2/19/2011       2       19      2011    2       638     521303  4817690 219     40
20:00:53        3/13/2014       3       13      2014    20      909     522120  4817693 217     40
22:00:56        4/2/2009        4       2       2009    22      634     521169  4817690 220     40
18:00:56        12/23/2012      12      23      2012    18      674     521245  4817690 219     40
18:00:48        1/28/2014       1       28      2014    18      679     520588  4817688 221     40
0:00:14 4/3/2009        4       3       2009    0       634     521166  4817690 220     40
14:00:44        1/2/2009        1       2       2009    14      634     524161  4817700 126     40
6:00:55 12/29/2012      12      29      2012    6       677     520941  4817690 220     40
10:00:48        12/13/2013      12      13      2013    10      658     520803  4817689 221     40
8:00:26 1/24/2011       1       24      2011    8       657     521300  4817691 219     40
14:00:53        1/21/2009       1       21      2009    14      634     521439  4817691 219     40
22:00:40        12/17/2011      12      17      2011    22      667     522083  4817693 217     40
22:00:54        3/19/2011       3       19      2011    22      661     521069  4817690 220     40
16:00:42        12/9/2010       12      9       2010    16      641     521399  4817691 219     40
6:01:38 1/2/2014        1       2       2014    6       671     520894  4817690 220     40
16:00:50        3/22/2010       3       22      2010    16      652     522177  4817694 217     40
12:00:56        1/13/2011       1       13      2011    12      654     521536  4817692 219     40
6:00:53 1/15/2010       1       15      2010    6       638     521141  4817691 220     40
2:00:54 2/9/2011        2       9       2011    2       639     523156  4817697 215     40
0:00:17 4/12/2011       4       12      2011    0       658     521279  4817691 219     40
2:01:46 5/4/2011        5       4       2011    2       669     523362  4817698 214     40
2:00:57 11/24/2009      11      24      2009    2       642     522078  4817694 217     40
18:00:49        1/25/2010       1       25      2010    18      638     520955  4817690 220     40
22:00:25        1/3/2013        1       3       2013    22      658     521141  4817691 220     40
18:00:53        3/18/2008       3       18      2008    18      633     521472  4817692 219     40
10:00:36        12/31/2013      12      31      2013    10      914     521032  4817691 220     40
18:00:55        4/14/2009       4       14      2009    18      634     521252  4817691 219     40
0:01:15 1/20/2010       1       20      2010    0       633     521083  4817691 220     40
0:00:56 2/16/2011       2       16      2011    0       655     521537  4817692 219     40
22:00:26        2/2/2014        2       2       2014    22      671     520524  4817689 221     40
6:00:42 4/23/2009       4       23      2009    6       634     521925  4817694 218     40
14:00:54        1/23/2011       1       23      2011    14      639     524352  4817702 126     40
2:00:25 3/25/2009       3       25      2009    2       640     524180  4817702 126     40
18:00:41        2/27/2012       2       27      2012    18      658     520585  4817690 221     40
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22:00:47        3/17/2010       3       17      2010    22      653     520906  4817691 220     40
0:00:42 1/9/2011        1       9       2011    0       650     521101  4817691 220     40
4:01:19 2/7/2014        2       7       2014    4       917     521126  4817691 220     40
4:00:54 12/2/2010       12      2       2010    4       638     521107  4817691 220     40
18:01:17        4/8/2009        4       8       2009    18      641     524223  4817702 126     40
18:00:19        3/3/2010        3       3       2010    18      647     524798  4817704 97      40
10:00:48        2/14/2011       2       14      2011    10      650     521009  4817691 220     40
22:00:53        2/28/2014       2       28      2014    22      908     524295  4817702 126     40
22:00:12        3/15/2014       3       15      2014    22      914     520930  4817691 220     40
2:00:53 5/3/2011        5       3       2011    2       665     524525  4817703 97      40
6:00:53 1/26/2010       1       26      2010    6       638     520962  4817691 220     40
6:00:42 3/11/2012       3       11      2012    6       665     521044  4817692 220     40
8:00:42 2/7/2014        2       7       2014    8       917     521135  4817692 220     40
2:00:54 3/21/2014       3       21      2014    2       907     521287  4817692 219     40
2:01:17 11/19/2010      11      19      2010    2       801     521968  4817695 218     40
2:01:09 2/7/2014        2       7       2014    2       917     521135  4817692 220     40
4:00:54 1/26/2011       1       26      2011    4       641     521081  4817692 220     40
0:00:53 3/26/2010       3       26      2010    0       653     521327  4817693 219     40
10:00:53        2/6/2014        2       6       2014    10      679     521325  4817693 219     40
2:00:53 12/2/2010       12      2       2010    2       638     520984  4817692 220     40
18:00:55        1/31/2013       1       31      2013    18      677     520693  4817691 221     40
14:00:23        1/25/2013       1       25      2013    14      677     521424  4817693 219     40
8:00:53 1/15/2010       1       15      2010    8       638     521142  4817693 220     40
4:00:47 3/23/2009       3       23      2009    4       637     524267  4817703 126     40
0:00:36 2/19/2011       2       19      2011    0       638     521309  4817693 219     40
2:00:53 3/21/2008       3       21      2008    2       632     521315  4817693 219     40
12:01:16        3/2/2013        3       2       2013    12      677     521160  4817693 220     40
10:00:53        12/25/2012      12      25      2012    10      665     521098  4817693 220     40
2:00:43 1/4/2013        1       4       2013    2       658     521141  4817693 220     40
18:00:48        4/26/2014       4       26      2014    18      917     522296  4817697 217     40
18:00:53        2/17/2010       2       17      2010    18      643     524192  4817703 126     40
12:00:53        1/5/2010        1       5       2010    12      633     521864  4817695 218     40
18:00:52        11/26/2010      11      26      2010    18      638     524459  4817704 97      40
0:00:50 3/24/2011       3       24      2011    0       801     521079  4817693 220     40
16:00:23        12/24/2013      12      24      2013    16      907     521641  4817695 218     40
20:01:00        12/29/2013      12      29      2013    20      907     520986  4817693 220     40
16:01:24        1/10/2011       1       10      2011    16      641     521930  4817696 218     40
6:00:56 12/2/2010       12      2       2010    6       638     521108  4817693 220     40
4:00:54 12/29/2012      12      29      2012    4       677     520942  4817693 220     40
4:00:45 3/8/2013        3       8       2013    4       677     520996  4817693 220     40
6:00:54 3/4/2014        3       4       2014    6       908     521560  4817695 219     40
22:00:48        4/3/2009        4       3       2009    22      634     521320  4817694 219     40
10:00:54        1/13/2013       1       13      2013    10      680     521292  4817694 219     40
14:00:48        1/25/2011       1       25      2011    14      647     520622  4817692 221     40
12:00:42        1/18/2011       1       18      2011    12      650     522118  4817697 217     40
12:00:24        2/16/2011       2       16      2011    12      650     521615  4817695 218     40
2:00:41 3/23/2009       3       23      2009    2       637     524272  4817704 126     40
8:00:53 1/26/2010       1       26      2010    8       638     520967  4817693 220     40
22:00:24        2/9/2012        2       9       2012    22      665     524640  4817706 97      40
4:01:11 2/20/2009       2       20      2009    4       634     521215  4817694 219     40
0:00:53 4/4/2009        4       4       2009    0       634     521317  4817695 219     40
10:01:24        1/10/2013       1       10      2013    10      658     521501  4817695 219     40
18:01:11        1/4/2013        1       4       2013    18      658     520995  4817694 220     40
16:01:12        1/15/2014       1       15      2014    16      914     521755  4817696 218     40
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8:00:54 12/30/2012      12      30      2012    8       674     520869  4817693 220     40
12:01:24        12/25/2012      12      25      2012    12      665     521100  4817694 220     40
8:00:53 12/22/2013      12      22      2013    8       914     520951  4817694 220     40
6:00:44 11/22/2011      11      22      2011    6       665     521292  4817695 219     40
16:01:23        2/1/2011        2       1       2011    16      657     521561  4817695 219     40
10:00:26        12/31/2013      12      31      2013    10      679     521098  4817694 220     40
18:00:41        12/1/2010       12      1       2010    18      641     520526  4817692 221     40
6:00:53 3/23/2009       3       23      2009    6       637     524280  4817705 126     40
18:00:54        2/15/2011       2       15      2011    18      655     521356  4817695 219     40
0:00:34 1/4/2013        1       4       2013    0       658     521141  4817695 220     40
2:00:54 1/26/2011       1       26      2011    2       641     521085  4817694 220     40
2:00:53 5/2/2009        5       2       2009    2       640     521257  4817695 219     40
14:00:36        12/28/2012      12      28      2012    14      674     521342  4817695 219     40
0:00:54 3/18/2010       3       18      2010    0       653     520910  4817694 220     40
16:01:11        12/24/2012      12      24      2012    16      674     521269  4817695 219     40
18:00:55        12/25/2008      12      25      2008    18      634     524159  4817705 126     40
22:00:54        4/2/2011        4       2       2011    22      647     520810  4817694 220     40
14:00:42        3/26/2011       3       26      2011    14      663     521287  4817695 219     40
12:00:52        1/10/2013       1       10      2013    12      658     521499  4817696 219     40
4:00:55 12/3/2010       12      3       2010    4       638     521270  4817695 219     40
0:00:47 3/31/2012       3       31      2012    0       658     523371  4817702 214     40
18:00:56        2/24/2011       2       24      2011    18      653     522008  4817698 217     40
4:00:49 1/6/2012        1       6       2012    4       658     520963  4817695 220     40
14:00:51        1/10/2013       1       10      2013    14      677     520910  4817694 220     40
22:00:55        4/20/2011       4       20      2011    22      655     522197  4817699 217     40
16:00:44        1/7/2013        1       7       2013    16      680     521164  4817695 220     40
4:00:54 12/24/2010      12      24      2010    4       647     520769  4817694 221     40
4:01:24 3/26/2010       3       26      2010    4       653     521325  4817696 219     40
2:00:53 3/23/2013       3       23      2013    2       679     520860  4817694 220     40
10:01:02        3/9/2011        3       9       2011    10      654     521266  4817696 219     40
6:00:38 12/3/2010       12      3       2010    6       638     521269  4817696 219     40
22:00:43        4/4/2013        4       4       2013    22      658     523353  4817703 214     40
10:01:09        12/22/2013      12      22      2013    10      671     521031  4817695 220     40
10:00:47        3/14/2011       3       14      2011    10      653     522187  4817699 217     40
20:00:23        3/8/2013        3       8       2013    20      658     520978  4817695 220     40
0:00:35 12/2/2010       12      2       2010    0       638     520981  4817695 220     40
4:00:37 3/31/2011       3       31      2011    4       665     520835  4817695 220     40
6:01:12 12/28/2012      12      28      2012    6       677     521126  4817696 220     40
18:00:54        2/6/2009        2       6       2009    18      632     521690  4817697 218     40
16:00:38        12/27/2009      12      27      2009    16      641     520846  4817695 220     40
22:01:17        4/6/2014        4       6       2014    22      908     524301  4817706 126     40
0:00:42 4/12/2011       4       12      2011    0       665     521101  4817696 220     40
4:01:40 4/28/2010       4       28      2010 4 644 521698 4817698 218 40
8:00:28 12/29/2012 12 29 2012 8 677 520966 4817695 220 40
6:00:54 11/27/2013 11 27 2013 6 914 521014 4817695 220 40
20:00:41 1/31/2013 1 31 2013 20 677 520647 4817694 221 40
8:00:31 12/28/2012 12 28 2012 8 677 521130 4817696 220 40
12:00:54 1/18/2011 1 18 2011 12 657 521867 4817698 218 40
0:01:12 3/24/2014 3 24 2014 0 916 521664 4817698 218 40
18:01:17 3/25/2011 3 25 2011 18 662 521644 4817698 218 40
14:00:54 1/25/2013 1 25 2013 14 679 521080 4817696 220 40
10:00:41 12/17/2011 12 17 2011 10 658 521363 4817697 219 40
4:00:35 12/24/2008 12 24 2008 4 632 521542 4817698 219 40
6:01:18 4/17/2011 4 17 2011 6 655 523452 4817704 214 40
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22:00:54 1/8/2011 1 8 2011 22 650 521100 4817696 220 40
0:01:42 1/26/2011 1 26 2011 0 655 523132 4817703 215 40
0:00:43 2/28/2010 2 28 2010 0 633 521200 4817697 220 40
14:00:47 3/20/2008 3 20 2008 14 636 521417 4817697 219 40
18:00:14 4/23/2009 4 23 2009 18 646 522637 4817701 216 40
18:00:56 2/18/2011 2 18 2011 18 638 521279 4817697 219 40
6:00:41 1/30/2014 1 30 2014 6 916 523853 4817706 213 40
2:00:42 1/16/2011 1 16 2011 2 650 520898 4817696 220 40
20:00:54 3/8/2012 3 8 2012 20 658 520715 4817695 221 40
12:00:53 12/31/2013 12 31 2013 12 679 521091 4817697 220 40
2:00:42 12/25/2012 12 25 2012 2 671 520890 4817696 220 40
6:00:47 10/26/2008 10 26 2008 6 637 521864 4817699 218 40
4:00:53 3/31/2012 3 31 2012 4 666 523566 4817705 214 40
8:00:41 4/19/2011 4 19 2011 8 650 523896 4817706 213 40
14:00:41 3/25/2009 3 25 2009 14 633 522148 4817700 217 40
22:00:48 1/25/2010 1 25 2010 22 638 520952 4817696 220 40
4:00:32 2/9/2011 2 9 2011 4 654 520936 4817696 220 40
0:00:54 2/26/2011 2 26 2011 0 801 521564 4817698 219 40
14:00:56 12/24/2010 12 24 2010 14 647 520951 4817696 220 40
18:00:37 1/23/2010 1 23 2010 18 646 521699 4817699 218 40
10:00:30 12/3/2008 12 3 2008 10 633 520889 4817696 220 40
18:00:54 1/25/2010 1 25 2010 18 641 520787 4817696 221 40
18:00:23 1/15/2011 1 15 2011 18 650 520895 4817696 220 40
8:00:49 11/19/2010 11 19 2010 8 641 522090 4817700 217 40
18:00:47 4/21/2011 4 21 2011 18 663 521756 4817699 218 40
0:00:54 4/21/2011 4 21 2011 0 655 522198 4817701 217 40
0:00:41 12/28/2012 12 28 2012 0 674 521150 4817698 220 40
4:00:57 3/22/2009 3 22 2009 4 643 521675 4817699 218 40
12:00:37 3/25/2009 3 25 2009 12 647 521955 4817700 218 40
18:00:48 1/9/2011 1 9 2011 18 646 520769 4817696 221 40
0:00:23 2/7/2009 2 7 2009 0 632 521690 4817699 218 40
18:00:54 2/27/2010 2 27 2010 18 633 521198 4817698 220 40
4:00:55 12/25/2012 12 25 2012 4 671 520885 4817697 220 40
0:00:43 2/7/2014 2 7 2014 0 914 521382 4817698 219 40
22:00:54 2/25/2014 2 25 2014 22 916 521388 4817698 219 40
10:00:16 2/2/2009 2 2 2009 10 632 521527 4817699 219 40
0:00:47 3/25/2011 3 25 2011 0 801 521349 4817699 219 40
18:00:47 12/24/2012 12 24 2012 18 680 521361 4817699 219 40
14:00:42 1/26/2012 1 26 2012 14 665 521183 4817698 220 40
20:01:00 12/20/2013 12 20 2013 20 671 521411 4817699 219 40
22:00:53 4/16/2012 4 16 2012 22 676 521680 4817700 218 40
2:00:53 2/9/2011 2 9 2011 2 654 520938 4817697 220 40
6:00:42 2/20/2010 2 20 2010 6 643 524812 4817711 97 40
10:00:21 2/15/2010 2 15 2010 10 633 524600 4817710 97 40
22:00:55 12/2/2010 12 2 2010 22 638 520921 4817697 220 40
16:00:47 12/19/2008 12 19 2008 16 632 521376 4817699 219 40
4:00:54 1/30/2011 1 30 2011 4 647 521421 4817699 219 40
0:00:41 3/28/2011 3 28 2011 0 659 524439 4817709 97 40
2:01:23 2/21/2013 2 21 2013 2 677 521444 4817699 219 40
18:00:30 12/17/2011 12 17 2011 18 667 521955 4817701 218 40
6:00:56 1/1/2014 1 1 2014 6 914 520897 4817698 220 40
16:00:48 11/28/2010 11 28 2010 16 641 520939 4817698 220 40
12:00:49 1/24/2011 1 24 2011 12 646 521690 4817700 218 40
18:01:18 4/6/2012 4 6 2012 18 671 522095 4817702 217 40
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0:00:33 4/17/2014 4 17 2014 0 908 523195 4817705 215 40
18:00:48 4/13/2010 4 13 2010 18 652 521985 4817701 218 40
16:00:54 4/6/2014 4 6 2014 16 913 522154 4817702 217 40
12:00:24 12/17/2008 12 17 2008 12 635 521891 4817701 218 40
12:00:55 1/26/2012 1 26 2012 12 665 521183 4817699 220 40
18:00:53 4/1/2010 4 1 2010 18 655 523290 4817706 214 40
8:01:12 2/25/2013 2 25 2013 8 677 521206 4817699 219 40
4:01:22 3/5/2010 3 5 2010 4 638 524534 4817710 97 40
2:00:53 3/25/2011 3 25 2011 2 801 521353 4817699 219 40
4:01:17 2/20/2014 2 20 2014 4 914 521212 4817699 219 40
6:00:55 1/20/2011 1 20 2011 6 646 521463 4817700 219 40
0:00:41 4/5/2013 4 5 2013 0 658 523352 4817706 214 40
18:01:24 2/18/2010 2 18 2010 18 647 524356 4817710 126 40
2:00:47 3/10/2013 3 10 2013 2 657 520868 4817698 220 40
22:00:26 3/5/2013 3 5 2013 22 679 520986 4817698 220 40
0:00:54 2/9/2011 2 9 2011 0 654 520939 4817698 220 40
2:00:54 4/1/2012 4 1 2012 2 663 521695 4817701 218 40
18:00:53 2/24/2010 2 24 2010 18 633 521755 4817701 218 40
0:00:38 1/17/2012 1 17 2012 0 665 521642 4817701 218 40
2:00:55 4/17/2014 4 17 2014 2 908 523185 4817706 215 40
4:00:53 4/22/2008 4 22 2008 4 632 523369 4817707 214 40
12:00:42 3/7/2012 3 7 2012 12 658 521589 4817701 219 40
10:00:43 1/25/2011 1 25 2011 10 650 524601 4817711 97 40
6:00:21 3/25/2009 3 25 2009 6 634 521425 4817700 219 40
0:00:47 4/7/2013 4 7 2013 0 658 523350 4817707 214 40
18:00:42 4/2/2011 4 2 2011 18 654 520737 4817698 221 40
18:00:50 12/1/2010 12 1 2010 18 638 520985 4817699 220 40
22:00:53 2/27/2010 2 27 2010 22 633 521200 4817700 220 40
0:00:54 2/6/2011 2 6 2011 0 647 520937 4817699 220 40
14:00:25 12/17/2011 12 17 2011 14 658 521350 4817700 219 40
2:00:53 2/6/2011 2 6 2011 2 647 520938 4817699 220 40
20:00:56 2/9/2012 2 9 2012 20 665 524634 4817711 97 40
4:00:53 2/20/2014 2 20 2014 4 909 521212 4817700 219 40
2:00:44 2/25/2010 2 25 2010 2 633 521743 4817702 218 40
18:01:06 3/5/2010 3 5 2010 18 638 524720 4817712 97 40
2:00:53 4/12/2011 4 12 2011 2 665 521094 4817700 220 40
2:00:41 12/24/2010 12 24 2010 2 647 520778 4817699 221 40
16:00:41 2/17/2011 2 17 2011 16 657 521654 4817702 218 40
8:00:41 12/14/2010 12 14 2010 8 647 521236 4817700 219 40
12:00:23 3/13/2012 3 13 2012 12 658 521888 4817702 218 40
18:00:51 2/18/2013 2 18 2013 18 677 521180 4817700 220 40
6:00:47 2/25/2013 2 25 2013 6 677 521211 4817700 219 40
12:00:48 12/17/2011 12 17 2011 12 658 521363 4817701 219 40
22:00:56 3/30/2012 3 30 2012 22 666 523427 4817708 214 40
8:00:24 12/28/2012 12 28 2012 8 674 521161 4817700 220 40
0:00:53 3/6/2013 3 6 2013 0 679 520985 4817700 220 40
2:01:17 4/20/2014 4 20 2014 2 908 523056 4817706 215 40
18:01:23 12/16/2013 12 16 2013 18 917 521406 4817701 219 40
20:00:51 12/22/2013 12 22 2013 20 671 521057 4817700 220 40
20:01:24 2/8/2013 2 8 2013 20 677 521198 4817700 220 40
2:00:55 3/16/2012 3 16 2012 2 666 521500 4817701 219 40
10:00:37 1/10/2013 1 10 2013 10 677 520959 4817700 220 40
12:00:48 12/25/2010 12 25 2010 12 657 521314 4817701 219 40
22:00:53 4/16/2011 4 16 2011 22 655 523448 4817708 214 40
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0:00:41 12/20/2008 12 20 2008 0 632 522526 4817705 216 40
0:00:41 2/18/2012 2 18 2012 0 658 521040 4817700 220 40
14:00:54 3/24/2009 3 24 2009 14 639 522194 4817704 217 40
0:00:48 4/20/2008 4 20 2008 0 634 524205 4817711 126 40
22:00:47 4/15/2011 4 15 2011 22 663 522201 4817704 217 40
4:00:24 3/15/2013 3 15 2013 4 658 521645 4817702 218 40
10:00:54 5/12/2011 5 12 2011 10 657 520985 4817700 220 40
22:00:47 4/6/2013 4 6 2013 22 658 523342 4817708 214 40
16:00:30 4/13/2010 4 13 2010 16 652 521982 4817704 218 40
8:00:48 1/20/2011 1 20 2011 8 646 521460 4817702 219 40
18:00:32 2/25/2011 2 25 2011 18 801 521556 4817702 219 40
22:00:56 2/6/2009 2 6 2009 22 632 521689 4817703 218 40
4:00:53 3/22/2009 3 22 2009 4 639 521656 4817703 218 40
6:00:47 1/26/2011 1 26 2011 6 641 521066 4817701 220 40
14:00:55 3/15/2011 3 15 2011 14 801 522020 4817704 217 40
0:00:55 1/16/2011 1 16 2011 0 650 520894 4817701 220 40
12:00:56 2/5/2009 2 5 2009 12 632 521907 4817704 218 40
2:00:24 12/30/2010 12 30 2010 2 647 520595 4817700 221 40
2:00:54 4/17/2011 4 17 2011 2 655 523449 4817709 214 40
20:00:56 1/13/2014 1 13 2014 20 916 523841 4817711 213 40
18:00:50 4/2/2009 4 2 2009 18 638 520745 4817700 221 40
12:00:54 1/31/2014 1 31 2014 12 671 520697 4817700 221 40
8:00:48 12/22/2013 12 22 2013 8 671 520952 4817701 220 40
20:00:16 1/3/2013 1 3 2013 20 658 521143 4817702 220 40
22:00:54 2/25/2011 2 25 2011 22 801 521561 4817703 219 40
8:00:53 1/2/2014 1 2 2014 8 671 520884 4817701 220 40
8:00:41 12/2/2010 12 2 2010 8 638 521087 4817702 220 40
4:00:56 1/9/2011 1 9 2011 4 650 521130 4817702 220 40
2:00:56 1/10/2013 1 10 2013 2 677 520879 4817701 220 40
0:00:54 1/10/2013 1 10 2013 0 677 520882 4817701 220 40
4:00:53 2/20/2014 2 20 2014 4 679 521179 4817702 220 40
18:00:53 12/29/2009 12 29 2009 18 646 521828 4817704 218 40
2:00:53 1/1/2014 1 1 2014 2 914 520871 4817701 220 40
2:01:56 12/24/2012 12 24 2012 2 671 520874 4817701 220 40
2:01:00 2/15/2010 2 15 2010 2 647 524570 4817714 97 40
6:00:36 3/20/2010 3 20 2010 6 643 520917 4817701 220 40
6:00:54 12/23/2013 12 23 2013 6 671 520976 4817702 220 40
16:00:48 12/20/2010 12 20 2010 16 657 521186 4817702 220 40
22:00:53 3/6/2012 3 6 2012 22 665 521138 4817702 220 40
14:00:53 2/1/2013 2 1 2013 14 677 521177 4817702 220 40
18:00:43 3/24/2009 3 24 2009 18 646 520729 4817701 221 40
4:00:42 4/25/2011 4 25 2011 4 665 522197 4817706 217 40
10:00:50 12/25/2010 12 25 2010 10 647 521090 4817702 220 40
12:01:23 4/16/2011 4 16 2011 12 665 522051 4817705 217 40
0:00:56 12/24/2010 12 24 2010 0 647 520778 4817701 221 40
2:00:52 2/8/2011 2 8 2011 2 641 521068 4817702 220 40
18:00:41 3/19/2011 3 19 2011 18 660 521404 4817703 219 40
16:00:48 3/25/2011 3 25 2011 16 661 521737 4817705 218 40
0:00:33 4/8/2011 4 8 2011 0 659 524315 4817713 126 40
4:00:35 3/7/2012 3 7 2012 4 665 521137 4817703 220 40
18:00:56 1/5/2010 1 5 2010 18 643 521292 4817703 219 40
8:00:41 1/6/2010 1 6 2010 8 647 521275 4817703 219 40
6:00:40 4/16/2008 4 16 2008 6 636 520903 4817702 220 40
16:00:37 1/25/2010 1 25 2010 16 638 521013 4817702 220 40
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18:00:54 12/2/2010 12 2 2010 18 647 520911 4817702 220 40
18:00:35 2/13/2011 2 13 2011 18 638 521137 4817703 220 40
6:00:42 1/5/2010 1 5 2010 6 644 522083 4817706 217 40
0:01:29 3/23/2014 3 23 2014 0 679 521256 4817703 219 40
0:00:23 3/26/2010 3 26 2010 0 647 521295 4817704 219 40
22:00:54 2/5/2011 2 5 2011 22 647 520940 4817702 220 40
2:00:49 3/22/2009 3 22 2009 2 638 522223 4817707 217 40
18:00:55 12/19/2008 12 19 2008 18 637 522419 4817707 216 40
22:00:48 12/29/2012 12 29 2012 22 677 520873 4817702 220 40
16:01:03 2/24/2011 2 24 2011 16 655 522786 4817709 216 40
16:00:49 3/25/2009 3 25 2009 16 639 522232 4817707 217 40
2:00:32 12/15/2013 12 15 2013 2 917 521472 4817704 219 40
0:00:41 4/29/2014 4 29 2014 0 908 522942 4817709 215 40
16:00:54 3/31/2008 3 31 2008 16 633 521500 4817705 219 40
18:00:48 4/3/2010 4 3 2010 18 638 522080 4817706 217 40
6:00:55 4/25/2011 4 25 2011 6 665 522199 4817707 217 40
18:00:54 3/28/2010 3 28 2010 18 641 523637 4817712 213 40
10:00:52 12/13/2013 12 13 2013 10 914 520900 4817703 220 40
6:00:53 3/30/2011 3 30 2011 6 666 523635 4817712 213 40
22:00:47 1/15/2011 1 15 2011 22 650 520895 4817703 220 40
8:00:42 11/20/2010 11 20 2010 8 654 521945 4817706 218 40
20:00:41 3/1/2014 3 1 2014 20 909 524655 4817716 97 40
18:00:55 1/10/2014 1 10 2014 18 679 524593 4817716 97 40
18:00:45 3/15/2011 3 15 2011 18 801 521197 4817704 220 40
10:00:53 1/23/2011 1 23 2011 10 801 524523 4817715 97 40
6:00:08 1/9/2011 1 9 2011 6 650 521130 4817704 220 40
6:00:12 2/9/2009 2 9 2009 6 632 521204 4817704 220 40
14:00:48 12/17/2008 12 17 2008 14 635 521889 4817706 218 40
14:00:47 2/18/2011 2 18 2011 14 638 520887 4817703 220 40
0:00:54 4/17/2011 4 17 2011 0 655 523448 4817712 214 40
4:00:57 1/18/2011 1 18 2011 4 654 520887 4817703 220 40
8:00:56 2/15/2014 2 15 2014 8 917 521410 4817705 219 40
12:00:53 2/5/2013 2 5 2013 12 677 521413 4817705 219 40
4:00:54 4/19/2011 4 19 2011 4 669 523347 4817711 214 40
22:00:55 2/5/2011 2 5 2011 22 650 520945 4817704 220 40
22:00:55 1/16/2012 1 16 2012 22 665 521642 4817706 218 40
2:00:47 12/28/2012 12 28 2012 2 674 521165 4817704 220 40
10:01:39 2/6/2014 2 6 2014 10 917 521300 4817705 219 40
10:00:47 3/15/2011 3 15 2011 10 654 522242 4817708 217 40
6:00:56 11/27/2010 11 27 2010 6 657 520248 4817702 222 40
8:00:54 2/16/2014 2 16 2014 8 917 521346 4817705 219 40
0:00:56 12/30/2010 12 30 2010 0 647 520590 4817703 221 40
8:00:53 1/5/2010 1 5 2010 8 644 522086 4817707 217 40
2:00:53 4/22/2008 4 22 2008 2 632 523367 4817712 214 40
22:00:48 3/8/2011 3 8 2011 22 653 521188 4817705 220 40
2:00:53 3/25/2009 3 25 2009 2 634 521426 4817706 219 40
12:00:24 12/25/2010 12 25 2010 12 647 521095 4817705 220 40
6:00:44 2/8/2011 2 8 2011 6 641 521070 4817704 220 40
6:00:57 4/28/2010 4 28 2010 6 644 521683 4817706 218 40
6:00:56 1/6/2010 1 6 2010 6 647 521274 4817705 219 40
4:00:53 4/4/2011 4 4 2011 4 664 524414 4817716 126 40
0:00:43 2/3/2013 2 3 2013 0 677 521009 4817704 220 40
10:00:43 4/26/2011 4 26 2011 10 655 522024 4817708 217 40
16:01:11 3/29/2009 3 29 2009 16 638 522102 4817708 217 40
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4:00:48 4/17/2014 4 17 2014 4 908 523157 4817712 215 40
10:00:54 2/22/2011 2 22 2011 10 653 521374 4817706 219 40
0:00:41 4/20/2014 4 20 2014 0 908 522919 4817711 215 40
12:00:42 3/5/2011 3 5 2011 12 657 520954 4817705 220 40
4:00:54 3/27/2011 3 27 2011 4 666 521324 4817706 219 40
4:00:53 4/17/2011 4 17 2011 4 655 523449 4817713 214 40
4:00:39 2/25/2010 2 25 2010 4 633 521741 4817707 218 40
2:00:53 12/21/2013 12 21 2013 2 914 521177 4817705 220 40
22:00:44 2/8/2011 2 8 2011 22 655 520997 4817705 220 40
4:00:56 2/9/2011 2 9 2011 4 655 520997 4817705 220 40
14:00:47 3/26/2011 3 26 2011 14 801 521291 4817706 219 40
22:00:48 4/20/2013 4 20 2013 22 677 523915 4817715 213 40
22:00:56 3/13/2010 3 13 2010 22 640 520910 4817705 220 40
18:00:42 3/23/2011 3 23 2011 18 658 521347 4817706 219 40
18:00:42 3/30/2011 3 30 2011 18 665 520608 4817704 221 40
10:00:46 3/6/2010 3 6 2010 10 646 521006 4817705 220 40
6:00:56 12/28/2012 12 28 2012 6 674 521161 4817706 220 40
18:00:54 4/18/2014 4 18 2014 18 916 522210 4817709 217 40
18:00:53 12/29/2012 12 29 2012 18 677 520876 4817705 220 40
18:00:47 12/20/2013 12 20 2013 18 671 521387 4817706 219 40
2:00:53 1/18/2011 1 18 2011 2 654 520888 4817705 220 40
6:00:53 2/23/2012 2 23 2012 6 663 524420 4817717 97 40
22:00:54 4/1/2010 4 1 2010 22 655 523336 4817713 214 40
12:00:41 2/18/2014 2 18 2014 12 909 521416 4817707 219 40
18:00:47 12/5/2010 12 5 2010 18 641 521137 4817706 220 40
20:00:43 4/22/2013 4 22 2013 20 679 521008 4817706 220 40
8:00:38 12/26/2012 12 26 2012 8 677 520913 4817705 220 40
4:00:50 3/25/2009 3 25 2009 4 634 521426 4817707 219 40
22:00:54 1/25/2011 1 25 2011 22 655 523144 4817713 215 40
22:00:49 3/15/2011 3 15 2011 22 801 521186 4817706 220 40
0:00:47 3/20/2008 3 20 2008 0 635 521692 4817708 218 40
18:00:43 12/18/2011 12 18 2011 18 667 522279 4817710 217 40
14:00:55 3/22/2010 3 22 2010 14 652 521839 4817708 218 40
8:00:53 12/24/2013 12 24 2013 8 914 520964 4817706 220 40
1:35:54 12/15/2013 12 15 2013 1 657 521295 4817707 219 40
16:00:53 1/7/2013 1 7 2013 16 671 521439 4817707 219 40
10:01:12 2/28/2011 2 28 2011 10 801 521636 4817708 218 40
16:00:41 3/24/2009 3 24 2009 16 639 522199 4817710 217 40
18:00:40 2/19/2009 2 19 2009 18 633 521038 4817706 220 40
22:00:32 2/24/2010 2 24 2010 22 640 524228 4817717 126 40
12:00:55 2/6/2014 2 6 2014 12 679 521284 4817707 219 40
16:00:26 1/5/2013 1 5 2013 16 658 520934 4817706 220 40
18:00:29 3/21/2011 3 21 2011 18 801 521248 4817707 219 40
16:00:47 3/6/2010 3 6 2010 16 646 520901 4817706 220 40
22:00:53 12/25/2008 12 25 2008 22 634 524181 4817717 126 40
6:00:57 3/22/2010 3 22 2010 6 638 520876 4817706 220 40
6:00:54 4/30/2008 4 30 2008 6 636 521964 4817710 218 40
0:00:56 3/9/2011 3 9 2011 0 653 521187 4817707 220 40
0:00:23 2/15/2010 2 15 2010 0 647 524563 4817719 97 40
6:00:49 3/31/2011 3 31 2011 6 665 520831 4817706 220 40
16:00:49 12/26/2012 12 26 2012 16 677 520806 4817706 220 40
6:01:17 3/7/2012 3 7 2012 6 665 521141 4817707 220 40
22:00:54 2/6/2014 2 6 2014 22 914 521385 4817708 219 40
18:00:50 2/24/2010 2 24 2010 18 640 524227 4817718 126 40
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14:00:43 1/30/2012 1 30 2012 14 663 521199 4817707 220 40
6:00:54 4/19/2011 4 19 2011 6 669 523347 4817715 214 40
18:00:39 12/2/2010 12 2 2010 18 638 520917 4817707 220 40
14:00:54 2/13/2011 2 13 2011 14 641 521177 4817707 220 40
4:00:47 2/23/2012 2 23 2012 4 663 524417 4817718 97 40
8:00:50 1/18/2010 1 18 2010 8 638 521044 4817707 220 40
4:00:53 12/28/2012 12 28 2012 4 674 521157 4817707 220 40
2:00:54 3/20/2008 3 20 2008 2 635 521688 4817709 218 40
0:00:42 3/7/2012 3 7 2012 0 665 521140 4817707 220 40
0:00:56 1/26/2014 1 26 2014 0 909 521584 4817709 219 40
6:00:32 1/18/2011 1 18 2011 6 654 520886 4817707 220 40
12:00:53 1/21/2011 1 21 2011 12 657 521880 4817710 218 40
4:00:27 12/24/2012 12 24 2012 4 671 520875 4817707 220 40
20:00:48 12/29/2013 12 29 2013 20 917 520367 4817705 222 40
4:00:48 4/16/2008 4 16 2008 4 636 520901 4817707 220 40
0:00:54 12/24/2012 12 24 2012 0 674 521257 4817708 219 40
10:00:33 1/3/2013 1 3 2013 10 658 521793 4817710 218 40
0:00:47 3/17/2010 3 17 2010 0 657 520732 4817706 221 40
22:00:53 2/19/2011 2 19 2011 22 638 520952 4817707 220 40
14:00:53 3/6/2010 3 6 2010 14 646 520924 4817707 220 40
12:00:48 2/25/2011 2 25 2011 12 650 521523 4817709 219 40
14:00:41 4/1/2012 4 1 2012 14 663 522611 4817713 216 40
20:00:47 3/4/2014 3 4 2014 20 907 521114 4817708 220 40
4:00:24 4/7/2013 4 7 2013 4 658 523207 4817715 215 40
2:00:48 4/4/2010 4 4 2010 2 640 524199 4817718 126 40
4:00:53 2/3/2013 2 3 2013 4 680 521100 4817708 220 40
6:00:56 4/21/2011 4 21 2011 6 654 523378 4817715 214 40
0:00:27 1/18/2011 1 18 2011 0 654 520871 4817707 220 40
10:00:56 5/14/2011 5 14 2011 10 657 520939 4817707 220 40
20:00:41 1/16/2012 1 16 2012 20 665 521644 4817709 218 40
12:00:47 3/6/2010 3 6 2010 12 633 521021 4817708 220 40
22:00:42 12/24/2008 12 24 2008 22 632 521476 4817709 219 40
14:00:53 4/3/2010 4 3 2010 14 638 522100 4817711 217 40
18:00:42 3/25/2009 3 25 2009 18 639 522236 4817712 217 40
2:00:56 2/9/2011 2 9 2011 2 655 520999 4817708 220 40
4:00:48 2/19/2011 2 19 2011 4 657 521135 4817708 220 40
2:00:54 2/26/2011 2 26 2011 2 801 521567 4817710 219 40
0:00:37 2/6/2011 2 6 2011 0 650 520949 4817708 220 40
2:00:24 4/2/2011 4 2 2011 2 801 521175 4817708 220 40
6:01:44 4/25/2011 4 25 2011 6 667 524735 4817720 97 40
18:00:56 2/8/2014 2 8 2014 18 909 520605 4817707 221 40
12:00:21 2/22/2011 2 22 2011 12 654 521333 4817709 219 40
22:00:47 3/21/2011 3 21 2011 22 669 523394 4817716 214 40
22:00:54 3/20/2008 3 20 2008 22 636 521288 4817709 219 40
18:00:48 4/10/2010 4 10 2010 18 646 522251 4817712 217 40
8:00:17 2/5/2010 2 5 2010 8 638 521159 4817708 220 40
0:00:44 4/2/2011 4 2 2011 0 801 521173 4817709 220 40
20:00:56 2/6/2013 2 6 2013 20 663 523724 4817717 213 40
0:00:41 2/9/2011 2 9 2011 0 655 521001 4817708 220 40
4:00:43 11/30/2010 11 30 2010 4 655 521956 4817711 218 40
18:00:23 1/13/2014 1 13 2014 18 916 523846 4817718 213 40
2:01:12 12/31/2012 12 31 2012 2 677 520925 4817708 220 40
2:00:42 3/27/2011 3 27 2011 2 666 521326 4817709 219 40
10:00:54 12/30/2009 12 30 2009 10 646 521834 4817711 218 40
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6:00:54 4/22/2008 4 22 2008 6 632 523356 4817716 214 40
8:00:53 12/31/2010 12 31 2010 8 647 521702 4817711 218 40
16:00:27 1/15/2011 1 15 2011 16 650 520929 4817708 220 40
2:00:54 3/7/2012 3 7 2012 2 665 521143 4817709 220 40
20:01:12 12/22/2013 12 22 2013 20 914 521123 4817709 220 40
4:00:48 12/4/2010 12 4 2010 4 638 521202 4817709 220 40
7:59:25 12/22/2013 12 22 2013 7 657 521022 4817709 220 40
0:00:54 3/27/2011 3 27 2011 0 666 521324 4817710 219 40
2:00:53 12/15/2010 12 15 2010 2 638 522042 4817712 217 40
4:00:54 12/15/2010 12 15 2010 4 638 522045 4817712 217 40
6:00:54 2/5/2010 2 5 2010 6 638 521161 4817709 220 40
22:01:11 2/18/2010 2 18 2010 22 647 524365 4817720 126 40
16:00:55 1/27/2014 1 27 2014 16 679 520751 4817708 221 40
2:00:49 3/20/2008 3 20 2008 2 636 521864 4817711 218 40
22:00:51 3/24/2011 3 24 2011 22 661 521271 4817710 219 40
10:00:41 1/25/2010 1 25 2010 10 641 521094 4817709 220 40
2:00:41 2/3/2013 2 3 2013 2 680 521096 4817709 220 40
6:00:50 1/31/2011 1 31 2011 6 641 521088 4817709 220 40
16:01:56 4/26/2014 4 26 2014 16 909 521732 4817711 218 40
22:00:24 2/27/2011 2 27 2011 22 801 521441 4817710 219 40
18:00:49 12/4/2008 12 4 2008 18 633 522340 4817713 217 40
4:00:04 4/30/2011 4 30 2011 4 655 521341 4817710 219 40
18:00:48 12/25/2008 12 25 2008 18 634 524180 4817720 126 40
22:00:48 4/11/2011 4 11 2011 22 658 521270 4817710 219 40
6:00:51 2/6/2012 2 6 2012 6 665 524373 4817721 126 40
6:00:12 4/16/2008 4 16 2008 6 635 520910 4817709 220 40
2:00:41 3/9/2011 3 9 2011 2 653 521183 4817710 220 40
4:00:23 2/9/2011 2 9 2011 4 639 523157 4817716 215 40
4:00:35 1/15/2010 1 15 2010 4 633 521342 4817710 219 40
6:00:54 3/17/2011 3 17 2011 6 801 521272 4817710 219 40
2:00:54 3/17/2010 3 17 2010 2 657 520738 4817709 221 40
18:00:54 12/24/2013 12 24 2013 18 914 520775 4817709 221 40
4:00:53 3/8/2014 3 8 2014 4 916 521512 4817711 219 40
0:00:42 3/16/2011 3 16 2011 0 801 521190 4817710 220 40
2:00:54 2/24/2009 2 24 2009 2 632 524383 4817721 126 40
10:00:41 12/31/2013 12 31 2013 10 909 521970 4817713 218 40
4:00:12 3/17/2010 3 17 2010 4 657 520738 4817709 221 40
6:00:11 12/21/2009 12 21 2009 6 633 522095 4817713 217 40
2:00:48 3/20/2010 3 20 2010 2 653 521030 4817710 220 40
18:00:25 3/17/2010 3 17 2010 18 657 521937 4817713 218 40
6:00:41 3/29/2009 3 29 2009 6 633 521130 4817710 220 40
12:00:48 4/20/2012 4 20 2012 12 676 522081 4817713 217 40
12:00:43 1/7/2013 1 7 2013 12 680 521177 4817711 220 40
4:00:47 1/31/2011 1 31 2011 4 641 521087 4817710 220 40
20:00:50 4/21/2013 4 21 2013 20 658 522079 4817713 217 40
8:00:55 1/3/2014 1 3 2014 8 679 521643 4817712 218 40
0:00:18 1/26/2010 1 26 2010 0 638 520921 4817710 220 40
22:00:56 11/21/2011 11 21 2011 22 665 520732 4817709 221 40
2:00:24 11/30/2010 11 30 2010 2 655 521955 4817713 218 40
12:00:53 1/20/2010 1 20 2010 12 638 521286 4817711 219 40
12:00:41 1/26/2012 1 26 2012 12 658 521331 4817711 219 40
18:00:43 12/19/2011 12 19 2011 18 658 521125 4817711 220 40
6:00:54 3/26/2008 3 26 2008 6 634 521668 4817713 218 40
16:00:44 2/13/2014 2 13 2014 16 909 522233 4817714 217 40
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18:00:21 12/25/2011 12 25 2011 18 658 521318 4817712 219 40
22:00:55 12/24/2012 12 24 2012 22 680 521358 4817712 219 40
6:00:31 4/3/2011 4 3 2011 6 664 524409 4817722 126 40
22:00:53 1/31/2013 1 31 2013 22 680 520615 4817709 221 40
18:00:39 12/25/2010 12 25 2010 18 639 523649 4817719 213 40
2:00:32 12/24/2012 12 24 2012 2 674 521265 4817711 219 40
8:00:43 4/16/2011 4 16 2011 8 665 521912 4817714 218 40
6:00:53 2/19/2011 2 19 2011 6 657 521130 4817711 220 40
6:00:25 3/22/2011 3 22 2011 6 665 521240 4817712 219 40
2:01:12 2/6/2011 2 6 2011 2 646 520952 4817711 220 40
18:00:54 1/9/2011 1 9 2011 18 646 520757 4817710 221 40
0:02:15 3/29/2012 3 29 2012 0 663 521884 4817714 218 40
12:00:53 1/17/2014 1 17 2014 12 914 520997 4817711 220 40
2:00:42 2/20/2011 2 20 2011 2 657 521144 4817711 220 40
14:00:26 1/26/2012 1 26 2012 14 658 521331 4817712 219 40
12:00:53 2/2/2013 2 2 2013 12 680 521006 4817711 220 40
6:00:53 12/24/2010 12 24 2010 6 647 520772 4817710 221 40
22:00:56 2/5/2011 2 5 2011 22 646 520954 4817711 220 40
0:00:43 1/5/2013 1 5 2013 0 671 520799 4817711 221 40
14:00:20 3/6/2010 3 6 2010 14 633 521025 4817711 220 40
14:00:42 3/27/2013 3 27 2013 14 658 521971 4817714 218 40
2:00:44 12/3/2010 12 3 2010 2 647 521257 4817712 219 40
22:00:47 12/29/2008 12 29 2008 22 632 524214 4817722 126 40
4:00:54 3/26/2008 3 26 2008 4 634 521666 4817714 218 40
10:00:47 12/29/2008 12 29 2008 10 635 521685 4817714 218 40
4:00:47 4/17/2011 4 17 2011 4 658 523464 4817720 214 40
18:00:41 3/13/2010 3 13 2010 18 640 520904 4817711 220 40
18:00:55 3/21/2010 3 21 2010 18 651 522132 4817715 217 40
14:00:42 3/4/2012 3 4 2012 14 658 521004 4817712 220 40
14:01:12 3/22/2010 3 22 2010 14 650 521868 4817714 218 40
2:00:29 1/5/2013 1 5 2013 2 671 520800 4817711 221 40
22:00:55 2/26/2014 2 26 2014 22 679 521119 4817712 220 40
16:00:24 12/20/2013 12 20 2013 16 671 521388 4817713 219 40
8:00:54 1/5/2013 1 5 2013 8 671 520803 4817711 221 40
6:00:54 3/14/2011 3 14 2011 6 653 521242 4817713 219 40
10:00:23 3/6/2010 3 6 2010 10 641 521103 4817712 220 40
0:00:53 2/26/2011 2 26 2011 0 657 521383 4817713 219 40
10:01:26 2/28/2011 2 28 2011 10 653 521699 4817714 218 40
0:00:54 12/28/2013 12 28 2013 0 914 520119 4817709 222 40
22:00:55 3/19/2010 3 19 2010 22 643 520903 4817712 220 40
0:01:06 3/31/2012 3 31 2012 0 666 523438 4817720 214 40
12:00:50 1/27/2014 1 27 2014 12 907 521454 4817714 219 40
0:00:41 2/1/2013 2 1 2013 0 680 520616 4817711 221 40
12:00:55 3/6/2010 3 6 2010 12 641 521099 4817713 220 40
0:00:36 2/6/2011 2 6 2011 0 646 520958 4817712 220 40
16:00:44 2/11/2012 2 11 2012 16 658 520856 4817712 220 40
8:00:42 1/15/2010 1 15 2010 8 641 520947 4817712 220 40
0:00:43 4/18/2012 4 18 2012 0 676 522034 4817716 217 40
6:01:40 1/5/2013 1 5 2013 6 671 520805 4817712 220 40
0:00:53 12/3/2010 12 3 2010 0 647 521246 4817713 219 40
18:00:53 3/25/2011 3 25 2011 18 801 521328 4817714 219 40
2:00:25 3/25/2011 3 25 2011 2 661 521272 4817713 219 40
6:00:54 3/8/2014 3 8 2014 6 916 521512 4817714 219 40
6:00:55 2/20/2014 2 20 2014 6 914 521258 4817713 219 40
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16:00:22 1/26/2012 1 26 2012 16 658 521411 4817714 219 40
8:00:56 12/3/2010 12 3 2010 8 638 521270 4817714 219 40
22:00:53 2/27/2011 2 27 2011 22 647 521416 4817714 219 40
18:00:53 1/21/2013 1 21 2013 18 665 523713 4817722 213 40
4:00:55 2/21/2013 2 21 2013 4 677 521422 4817714 219 40
8:00:54 12/24/2012 12 24 2012 8 671 520878 4817712 220 40
2:00:54 12/26/2010 12 26 2010 2 647 520954 4817713 220 40
8:00:48 1/15/2011 1 15 2011 8 650 521355 4817714 219 40
8:00:55 2/16/2014 2 16 2014 8 909 521330 4817714 219 40
18:00:26 12/24/2008 12 24 2008 18 632 521477 4817714 219 40
14:00:44 3/26/2008 3 26 2008 14 632 521656 4817715 218 40
20:01:18 3/16/2014 3 16 2014 20 914 520741 4817712 221 40
18:00:48 2/18/2010 2 18 2010 18 638 524690 4817726 97 40
12:00:17 1/20/2010 1 20 2010 12 646 521301 4817714 219 40
6:00:47 4/17/2011 4 17 2011 6 658 523465 4817721 214 40
0:00:44 4/26/2008 4 26 2008 0 631 520992 4817713 220 40
16:00:57 1/25/2010 1 25 2010 16 641 520970 4817713 220 40
16:00:41 1/6/2011 1 6 2011 16 646 521326 4817714 219 40
2:00:48 4/2/2012 4 2 2012 2 670 523507 4817722 214 40
18:00:48 3/26/2012 3 26 2012 18 663 521380 4817715 219 40
16:00:53 4/12/2012 4 12 2012 16 674 522077 4817717 217 40
0:01:46 3/21/2013 3 21 2013 0 663 523445 4817721 214 40
18:00:54 2/8/2009 2 8 2009 18 637 524612 4817726 97 40
0:00:55 3/7/2014 3 7 2014 0 917 521303 4817714 219 40
6:00:47 12/24/2012 12 24 2012 6 671 520878 4817713 220 40
16:00:53 1/9/2013 1 9 2013 16 680 521620 4817715 218 40
6:00:30 2/25/2010 2 25 2010 6 638 524508 4817725 97 40
8:00:42 2/3/2013 2 3 2013 8 665 521117 4817714 220 40
14:00:47 2/13/2011 2 13 2011 14 657 521230 4817714 219 40
8:00:44 1/26/2011 1 26 2011 8 641 521186 4817714 220 40
4:00:54 3/22/2010 3 22 2010 4 643 520909 4817713 220 40
14:00:48 12/22/2013 12 22 2013 14 917 521276 4817715 219 40
6:00:47 3/23/2013 3 23 2013 6 679 520958 4817714 220 40
22:00:24 3/4/2013 3 4 2013 22 658 521110 4817714 220 40
20:00:43 3/4/2013 3 4 2013 20 658 521110 4817714 220 40
10:01:05 1/12/2013 1 12 2013 10 671 521506 4817715 219 40
12:01:23 1/5/2011 1 5 2011 12 654 521666 4817716 218 40
10:00:53 12/18/2012 12 18 2012 10 680 521785 4817716 218 40
12:00:43 1/24/2011 1 24 2011 12 801 524226 4817725 126 40
22:00:54 2/7/2011 2 7 2011 22 646 520995 4817714 220 40
20:00:54 12/31/2013 12 31 2013 20 916 521879 4817717 218 40
12:00:48 2/23/2013 2 23 2013 12 671 521196 4817715 220 40
14:00:54 2/6/2014 2 6 2014 14 917 521396 4817715 219 40
2:00:44 2/26/2011 2 26 2011 2 657 521379 4817715 219 40
4:00:44 1/5/2013 1 5 2013 4 671 520798 4817713 221 40
0:01:46 3/2/2014 3 2 2014 0 917 521995 4817717 218 40
16:00:42 1/31/2011 1 31 2011 16 641 521733 4817716 218 40
14:00:40 2/16/2011 2 16 2011 14 638 521665 4817716 218 40
0:00:50 2/28/2011 2 28 2011 0 801 521444 4817715 219 40
20:00:24 1/31/2013 1 31 2013 20 680 520612 4817713 221 40
0:00:23 3/22/2011 3 22 2011 0 801 521238 4817715 219 40
18:00:24 2/27/2011 2 27 2011 18 801 521442 4817716 219 40
14:00:54 4/24/2009 4 24 2009 14 639 522171 4817718 217 40
19:35:11 12/14/2013 12 14 2013 19 657 521114 4817715 220 40
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2:00:56 2/27/2014 2 27 2014 2 679 521185 4817715 220 40
14:00:47 12/30/2013 12 30 2013 14 679 520827 4817714 220 40
4:00:53 2/16/2014 2 16 2014 4 917 521350 4817715 219 40
22:00:54 4/2/2011 4 2 2011 22 641 520805 4817714 220 40
2:00:55 12/3/2010 12 3 2010 2 638 521240 4817715 219 40
6:00:54 2/24/2009 2 24 2009 6 632 524373 4817726 126 40
14:00:54 3/29/2009 3 29 2009 14 638 522104 4817718 217 40
6:00:53 1/15/2010 1 15 2010 6 641 520947 4817714 220 40
12:00:53 12/26/2009 12 26 2009 12 639 521280 4817715 219 40
22:00:54 4/25/2009 4 25 2009 22 646 522122 4817718 217 40
18:00:37 12/29/2008 12 29 2008 18 632 524222 4817725 126 40
0:00:59 4/3/2011 4 3 2011 0 647 520822 4817714 220 40
22:00:49 3/21/2011 3 21 2011 22 801 521240 4817715 219 40
14:00:43 3/15/2009 3 15 2009 14 644 521227 4817715 219 40
10:00:43 1/21/2014 1 21 2014 10 658 520459 4817713 221 40
4:00:53 4/4/2011 4 4 2011 4 647 521176 4817715 220 40
14:00:53 3/16/2009 3 16 2009 14 639 522600 4817720 216 40
14:00:48 1/7/2013 1 7 2013 14 680 521174 4817715 220 40
4:00:45 2/15/2014 2 15 2014 4 909 521273 4817716 219 40
6:00:26 2/14/2009 2 14 2009 6 632 521442 4817716 219 40
0:00:53 3/20/2010 3 20 2010 0 643 520906 4817715 220 40
14:01:11 2/14/2014 2 14 2014 14 909 521536 4817717 219 40
22:00:41 1/4/2013 1 4 2013 22 671 520791 4817714 221 40
0:00:25 3/25/2011 3 25 2011 0 661 521265 4817716 219 40
10:00:54 12/21/2013 12 21 2013 10 914 521205 4817716 219 40
12:00:55 3/6/2010 3 6 2010 12 646 520991 4817715 220 40
4:00:54 12/28/2012 12 28 2012 4 677 521095 4817715 220 40
10:00:26 1/20/2010 1 20 2010 10 638 521282 4817716 219 40
22:00:42 4/22/2013 4 22 2013 22 658 521285 4817716 219 40
2:00:50 3/5/2013 3 5 2013 2 658 521110 4817716 220 40
12:00:44 1/23/2011 1 23 2011 12 654 521043 4817715 220 40
10:00:25 1/26/2013 1 26 2013 10 663 521387 4817717 219 40
22:00:53 4/17/2012 4 17 2012 22 677 524623 4817728 97 40
14:01:20 1/9/2013 1 9 2013 14 680 521622 4817717 218 40
4:00:48 3/9/2011 3 9 2011 4 641 521153 4817716 220 40
4:00:54 4/14/2012 4 14 2012 4 671 524287 4817726 126 40
12:00:50 1/28/2014 1 28 2014 12 679 521105 4817716 220 40
4:00:55 3/26/2010 3 26 2010 4 647 521286 4817716 219 40
6:00:51 11/30/2010 11 30 2010 6 654 520121 4817713 222 40
14:01:18 1/28/2013 1 28 2013 14 679 520752 4817715 221 40
12:00:53 2/6/2014 2 6 2014 12 917 521388 4817717 219 40
14:00:33 3/6/2010 3 6 2010 14 641 521100 4817716 220 40
20:00:43 12/22/2011 12 22 2011 20 658 521413 4817717 219 40
6:01:11 3/22/2010 3 22 2010 6 643 520908 4817715 220 40
8:00:56 1/31/2013 1 31 2013 8 665 520549 4817714 221 40
14:00:53 1/13/2014 1 13 2014 14 916 524441 4817727 97 40
18:00:54 12/28/2010 12 28 2010 18 639 523407 4817724 214 40
22:01:11 11/18/2011 11 18 2011 22 650 523672 4817725 213 40
18:00:49 1/14/2012 1 14 2012 18 658 524262 4817727 126 40
14:00:48 12/20/2010 12 20 2010 14 657 521207 4817717 219 40
16:00:47 1/31/2011 1 31 2011 16 657 521740 4817718 218 40
0:00:54 4/30/2011 4 30 2011 0 665 521051 4817716 220 40
4:00:48 12/31/2012 12 31 2012 4 677 520939 4817716 220 40
18:00:43 2/19/2011 2 19 2011 18 638 520863 4817716 220 40
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6:00:54 4/4/2011 4 4 2011 6 647 521182 4817717 220 40
10:01:00 1/3/2014 1 3 2014 10 907 520559 4817715 221 40
6:00:48 3/26/2010 3 26 2010 6 647 521281 4817717 219 40
16:00:48 4/3/2010 4 3 2010 16 638 522086 4817720 217 40
22:00:53 2/27/2011 2 27 2011 22 650 521445 4817718 219 40
22:00:25 4/21/2008 4 21 2008 22 632 523472 4817725 214 40
16:00:54 1/27/2014 1 27 2014 16 907 521688 4817719 218 40
6:00:41 3/2/2010 3 2 2010 6 641 521222 4817717 219 40
6:00:54 1/6/2010 1 6 2010 6 644 521719 4817719 218 40
0:00:48 3/18/2011 3 18 2011 0 664 521256 4817717 219 40
0:00:14 3/16/2013 3 16 2013 0 663 521305 4817718 219 40
10:01:12 2/3/2012 2 3 2012 10 658 521528 4817718 219 40
14:00:47 1/16/2011 1 16 2011 14 646 521271 4817717 219 40
16:00:41 12/26/2010 12 26 2010 16 657 520814 4817716 220 40
0:00:34 2/15/2011 2 15 2011 0 638 521076 4817717 220 40
22:00:56 1/17/2011 1 17 2011 22 654 520871 4817716 220 40
6:00:55 12/31/2012 12 31 2012 6 677 520938 4817717 220 40
2:00:56 2/20/2011 2 20 2011 2 801 521167 4817717 220 40
0:00:53 4/2/2010 4 2 2010 0 655 523336 4817725 214 40
4:00:54 11/30/2010 11 30 2010 4 654 520127 4817714 222 40
14:00:42 2/25/2011 2 25 2011 14 638 521738 4817719 218 40
18:00:24 1/22/2011 1 22 2011 18 657 520939 4817717 220 40
18:00:48 12/5/2010 12 5 2010 18 641 521146 4817718 220 40
2:00:23 3/25/2011 3 25 2011 2 658 521199 4817718 220 40
22:00:48 3/17/2010 3 17 2010 22 646 520796 4817717 221 40
2:00:43 3/22/2009 3 22 2009 2 639 522194 4817721 217 40
2:00:54 12/20/2008 12 20 2008 2 637 522823 4817723 215 40
4:00:53 3/20/2010 3 20 2010 4 643 520904 4817717 220 40
2:01:17 3/20/2010 3 20 2010 2 643 520907 4817717 220 40
4:00:48 1/2/2012 1 2 2012 4 658 522779 4817723 216 40
6:00:48 1/30/2014 1 30 2014 6 917 523766 4817727 213 40
8:00:16 11/27/2010 11 27 2010 8 657 520417 4817716 221 40
18:00:43 12/7/2011 12 7 2011 18 658 520206 4817715 222 40
12:00:41 3/5/2011 3 5 2011 12 653 520956 4817718 220 40
8:01:08 3/31/2012 3 31 2012 8 666 524440 4817729 97 40
18:00:50 2/23/2009 2 23 2009 18 632 524539 4817730 97 40
8:01:13 11/19/2010 11 19 2010 8 638 522092 4817721 217 40
4:00:53 1/26/2010 1 26 2010 4 638 520937 4817718 220 40
0:00:42 2/28/2011 2 28 2011 0 650 521442 4817719 219 40
18:01:11 1/8/2011 1 8 2011 18 646 520937 4817718 220 40
8:00:39 12/24/2010 12 24 2010 8 647 520788 4817717 221 40
14:00:23 1/28/2013 1 28 2013 14 677 520895 4817718 220 40
16:00:23 12/18/2011 12 18 2011 16 658 521722 4817720 218 40
10:01:12 4/20/2012 4 20 2012 10 676 522050 4817721 217 40
6:00:24 12/26/2012 12 26 2012 6 677 520901 4817718 220 40
14:01:25 2/22/2013 2 22 2013 14 679 521379 4817719 219 40
8:00:47 1/6/2010 1 6 2010 8 644 521720 4817720 218 40
14:00:54 1/11/2013 1 11 2013 14 677 521020 4817718 220 40
0:00:49 3/18/2010 3 18 2010 0 646 520800 4817718 221 40
20:02:13 3/15/2014 3 15 2014 20 914 520944 4817718 220 40
14:00:53 12/11/2008 12 11 2008 14 634 521924 4817721 218 40
4:00:16 2/8/2011 2 8 2011 4 641 521056 4817718 220 40
18:00:45 1/22/2011 1 22 2011 18 646 520967 4817718 220 40
18:00:54 12/2/2008 12 2 2008 18 633 520950 4817718 220 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:41 4/3/2011 4 3 2011 2 641 520809 4817718 220 40
18:00:49 1/4/2013 1 4 2013 18 671 520795 4817718 221 40
4:00:54 3/23/2013 3 23 2013 4 679 520951 4817718 220 40
18:00:55 3/22/2011 3 22 2011 18 665 521197 4817719 220 40
22:00:55 3/28/2012 3 28 2012 22 663 521863 4817721 218 40
4:00:27 3/27/2011 3 27 2011 4 663 521273 4817719 219 40
18:00:55 3/16/2014 3 16 2014 18 679 522327 4817723 217 40
18:00:47 3/17/2010 3 17 2010 18 653 522062 4817722 217 40
2:00:54 2/19/2010 2 19 2010 2 638 524706 4817731 97 40
22:00:53 2/5/2009 2 5 2009 22 632 521542 4817721 219 40
10:00:44 3/14/2011 3 14 2011 10 801 522047 4817722 217 40
12:00:42 1/17/2014 1 17 2014 12 671 520816 4817718 220 40
20:00:44 1/8/2012 1 8 2012 20 658 520839 4817718 220 40
10:00:45 1/25/2011 1 25 2011 10 642 524561 4817731 97 40
8:00:42 4/15/2009 4 15 2009 8 641 524303 4817730 126 40
10:00:44 1/31/2014 1 31 2014 10 907 521105 4817719 220 40
10:00:41 2/25/2011 2 25 2011 10 650 521534 4817721 219 40
0:00:49 2/8/2011 2 8 2011 0 646 520996 4817719 220 40
12:53:53 2/7/2014 2 7 2014 12 657 521764 4817722 218 40
8:00:48 12/31/2012 12 31 2012 8 677 520948 4817719 220 40
4:00:42 2/25/2010 2 25 2010 4 640 524211 4817730 126 40
4:01:18 2/14/2013 2 14 2013 4 665 521070 4817720 220 40
22:00:29 4/25/2008 4 25 2008 22 631 520982 4817719 220 40
0:00:54 1/20/2010 1 20 2010 0 643 524710 4817732 97 40
16:01:53 1/27/2013 1 27 2013 16 677 521085 4817720 220 40
10:00:43 3/26/2010 3 26 2010 10 657 521389 4817721 219 40
18:00:47 3/21/2008 3 21 2008 18 631 521364 4817721 219 40
12:01:24 12/30/2013 12 30 2013 12 679 520890 4817719 220 40
10:00:53 1/25/2010 1 25 2010 10 638 521059 4817720 220 40
6:00:33 2/22/2012 2 22 2012 6 658 520800 4817719 221 40
12:00:47 1/12/2013 1 12 2013 12 680 521480 4817721 219 40
0:00:54 4/3/2011 4 3 2011 0 641 520806 4817719 220 40
6:00:44 4/11/2011 4 11 2011 6 654 520919 4817720 220 40
18:00:37 3/21/2010 3 21 2010 18 654 521998 4817723 218 40
4:00:53 12/9/2010 12 9 2010 4 655 523397 4817728 214 40
0:00:45 12/3/2010 12 3 2010 0 638 521236 4817721 219 40
2:00:55 2/25/2010 2 25 2010 2 640 524205 4817731 126 40
14:00:26 2/18/2011 2 18 2011 14 655 521098 4817720 220 40
10:00:55 2/25/2011 2 25 2011 10 657 521332 4817721 219 40
10:01:06 1/29/2013 1 29 2013 10 679 521092 4817720 220 40
20:00:21 1/14/2012 1 14 2012 20 658 524205 4817731 126 40
8:00:24 12/31/2009 12 31 2009 8 647 521403 4817721 219 40
22:00:47 4/30/2009 4 30 2009 22 640 522185 4817724 217 40
0:00:23 3/5/2013 3 5 2013 0 658 521107 4817721 220 40
12:00:42 1/21/2009 1 21 2009 12 634 521443 4817722 219 40
6:01:12 2/22/2011 2 22 2011 6 655 521305 4817721 219 40
10:00:56 2/25/2011 2 25 2011 10 655 521356 4817721 219 40
0:01:47 2/27/2014 2 27 2014 0 679 521184 4817721 220 40
2:00:56 2/1/2013 2 1 2013 2 680 520597 4817719 221 40
6:00:24 4/3/2011 4 3 2011 6 659 520843 4817720 220 40
2:00:54 3/21/2008 3 21 2008 2 636 521308 4817722 219 40
22:00:25 2/25/2014 2 25 2014 22 909 521320 4817722 219 40
2:00:47 3/5/2014 3 5 2014 2 907 521097 4817721 220 40
18:00:54 1/22/2011 1 22 2011 18 641 520965 4817721 220 40
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10:00:36 12/30/2013 12 30 2013 10 671 521157 4817721 220 40
8:00:53 1/27/2012 1 27 2012 8 663 521075 4817721 220 40
0:00:44 2/23/2009 2 23 2009 0 634 521442 4817722 219 40
14:00:42 1/24/2010 1 24 2010 14 638 521163 4817721 220 40
22:00:42 3/6/2014 3 6 2014 22 917 521309 4817722 219 40
2:00:49 12/23/2011 12 23 2011 2 658 521403 4817722 219 40
14:00:53 1/17/2011 1 17 2011 14 654 520680 4817720 221 40
6:00:45 3/25/2009 3 25 2009 6 648 521355 4817722 219 40
8:01:03 1/27/2014 1 27 2014 8 907 520641 4817720 221 40
6:00:47 2/3/2013 2 3 2013 6 680 521169 4817722 220 40
18:00:28 1/8/2012 1 8 2012 18 658 520636 4817720 221 40
4:00:47 4/27/2011 4 27 2011 4 655 523403 4817729 214 40
4:00:21 3/20/2008 3 20 2008 4 636 521624 4817723 218 40
10:00:53 1/12/2013 1 12 2013 10 680 521486 4817723 219 40
12:00:48 12/28/2010 12 28 2010 12 650 524295 4817732 126 40
0:01:08 3/7/2013 3 7 2013 0 671 520935 4817721 220 40
16:00:54 12/28/2011 12 28 2011 16 650 522260 4817725 217 40
2:00:41 1/26/2010 1 26 2010 2 638 520942 4817721 220 40
4:01:11 3/14/2011 3 14 2011 4 647 521445 4817723 219 40
6:00:19 4/4/2011 4 4 2011 6 664 524412 4817733 126 40
2:00:54 11/30/2010 11 30 2010 2 654 520127 4817719 222 40
18:00:48 4/7/2009 4 7 2009 18 634 521177 4817722 220 40
2:00:32 4/3/2009 4 3 2009 2 638 521024 4817722 220 40
16:00:41 1/10/2009 1 10 2009 16 637 523026 4817728 215 40
12:00:54 1/10/2013 1 10 2013 12 677 520937 4817721 220 40
6:00:23 12/23/2011 12 23 2011 6 658 521400 4817723 219 40
2:00:48 3/30/2011 3 30 2011 2 801 521515 4817723 219 40
14:00:27 1/27/2014 1 27 2014 14 907 521685 4817724 218 40
0:00:53 12/17/2012 12 17 2012 0 677 524249 4817733 126 40
12:00:21 3/26/2010 3 26 2010 12 657 521389 4817723 219 40
0:00:37 3/21/2008 3 21 2008 0 636 521314 4817723 219 40
8:00:43 3/3/2013 3 3 2013 8 658 521401 4817723 219 40
14:00:52 12/20/2013 12 20 2013 14 917 521429 4817723 219 40
6:00:50 4/21/2011 4 21 2011 6 658 523335 4817730 214 40
0:00:26 12/23/2011 12 23 2011 0 658 521413 4817723 219 40
22:00:42 3/17/2010 3 17 2010 22 801 520792 4817721 221 40
22:00:42 1/8/2012 1 8 2012 22 658 520834 4817722 220 40
12:00:48 1/18/2014 1 18 2014 12 914 520197 4817720 222 40
10:00:49 4/8/2013 4 8 2013 10 658 521318 4817723 219 40
22:00:56 3/4/2014 3 4 2014 22 907 521100 4817723 220 40
2:00:38 4/11/2009 4 11 2009 2 648 524219 4817733 126 40
4:01:09 2/13/2014 2 13 2014 4 917 521679 4817724 218 40
10:00:41 1/5/2013 1 5 2013 10 658 521019 4817722 220 40
22:00:25 3/1/2014 3 1 2014 22 917 521996 4817726 218 40
18:00:54 3/24/2010 3 24 2010 18 639 521827 4817725 218 40
22:00:46 4/17/2012 4 17 2012 22 670 524769 4817735 97 40
0:00:41 3/18/2010 3 18 2010 0 801 520794 4817722 221 40
16:00:24 3/13/2012 3 13 2012 16 663 522073 4817726 217 40
6:00:42 3/9/2011 3 9 2011 6 655 521373 4817724 219 40
18:00:56 4/26/2014 4 26 2014 18 909 522237 4817727 217 40
16:00:49 1/18/2009 1 18 2009 16 634 521209 4817723 219 40
16:01:28 1/24/2013 1 24 2013 16 680 521701 4817725 218 40
16:00:55 1/20/2010 1 20 2010 16 641 520961 4817723 220 40
10:00:57 12/30/2013 12 30 2013 10 679 520891 4817722 220 40
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4:00:16 2/24/2009 2 24 2009 4 632 524368 4817734 126 40
8:00:48 12/22/2013 12 22 2013 8 907 521795 4817725 218 40
14:00:54 2/23/2013 2 23 2013 14 677 521123 4817723 220 40
4:00:48 3/5/2014 3 5 2014 4 907 521100 4817723 220 40
18:01:19 12/17/2013 12 17 2013 18 671 524491 4817735 97 40
4:00:56 2/5/2014 2 5 2014 4 917 521524 4817725 219 40
12:00:48 2/2/2013 2 2 2013 12 665 521101 4817723 220 40
4:00:30 3/30/2011 3 30 2011 4 801 521539 4817725 219 40
14:00:41 1/17/2014 1 17 2014 14 671 520816 4817723 220 40
18:00:26 4/15/2009 4 15 2009 18 644 523517 4817731 214 40
18:00:55 1/4/2013 1 4 2013 18 671 520791 4817723 221 40
4:00:44 2/22/2011 2 22 2011 4 655 521308 4817724 219 40
2:00:42 1/29/2013 1 29 2013 2 677 520606 4817722 221 40
6:00:41 2/16/2014 2 16 2014 6 917 521355 4817725 219 40
2:00:39 2/14/2013 2 14 2013 2 665 521066 4817724 220 40
4:00:54 2/13/2014 2 13 2014 4 909 521721 4817726 218 40
10:00:39 1/6/2010 1 6 2010 10 638 521312 4817725 219 40
14:00:52 1/17/2014 1 17 2014 14 914 520996 4817724 220 40
4:00:26 12/23/2011 12 23 2011 4 658 521405 4817725 219 40
10:00:43 1/21/2009 1 21 2009 10 634 521445 4817725 219 40
12:00:43 4/23/2009 4 23 2009 12 646 521713 4817726 218 40
12:01:11 12/30/2013 12 30 2013 12 671 521149 4817724 220 40
6:00:56 2/9/2011 2 9 2011 6 655 521239 4817725 219 40
16:00:56 4/9/2010 4 9 2010 16 641 522086 4817727 217 40
20:00:56 1/14/2014 1 14 2014 20 914 520656 4817723 221 40
18:00:53 2/8/2009 2 8 2009 18 632 521175 4817725 220 40
0:00:36 3/20/2008 3 20 2008 0 636 521667 4817726 218 40
16:00:56 4/21/2011 4 21 2011 16 663 522006 4817727 218 40
0:00:30 3/7/2014 3 7 2014 0 907 521415 4817725 219 40
10:00:32 3/20/2008 3 20 2008 10 632 521212 4817725 219 40
12:00:47 3/14/2011 3 14 2011 12 653 522210 4817728 217 40
8:00:53 1/30/2014 1 30 2014 8 917 523769 4817733 213 40
4:00:24 3/7/2013 3 7 2013 4 658 521117 4817725 220 40
18:00:48 12/9/2010 12 9 2010 18 647 520764 4817723 221 40
4:00:54 4/25/2008 4 25 2008 4 631 521707 4817726 218 40
16:00:41 12/29/2012 12 29 2012 16 677 520928 4817724 220 40
18:00:39 1/28/2011 1 28 2011 18 647 520964 4817724 220 40
6:00:41 3/21/2008 3 21 2008 6 634 521185 4817725 220 40
22:00:54 2/24/2011 2 24 2011 22 639 522020 4817728 217 40
0:00:55 4/1/2011 4 1 2011 0 669 523424 4817733 214 40
12:00:12 2/22/2011 2 22 2011 12 653 521429 4817726 219 40
6:00:53 1/31/2013 1 31 2013 6 665 520563 4817723 221 40
18:00:15 1/14/2010 1 14 2010 18 633 521424 4817726 219 40
2:00:21 2/23/2009 2 23 2009 2 634 521440 4817726 219 40
14:00:53 3/22/2010 3 22 2010 14 643 521706 4817727 218 40
4:00:53 1/29/2013 1 29 2013 4 677 520610 4817724 221 40
18:00:43 12/22/2011 12 22 2011 18 658 521418 4817726 219 40
6:00:48 3/17/2009 3 17 2009 6 634 521314 4817726 219 40
0:00:40 12/9/2011 12 9 2011 0 655 521963 4817728 218 40
12:00:46 4/1/2010 4 1 2010 12 650 522688 4817730 216 40
18:00:41 12/24/2009 12 24 2009 18 639 521294 4817726 219 40
16:00:43 3/25/2009 3 25 2009 16 635 522091 4817728 217 40
10:01:42 2/15/2012 2 15 2012 10 641 521063 4817725 220 40
18:00:52 2/6/2011 2 6 2011 18 801 523981 4817735 213 40
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4:00:53 12/26/2010 12 26 2010 4 647 520970 4817725 220 40
0:00:12 12/26/2008 12 26 2008 0 634 524146 4817736 126 40
12:00:41 12/31/2009 12 31 2009 12 646 521800 4817728 218 40
10:00:44 12/31/2009 12 31 2009 10 646 521800 4817728 218 40
14:00:48 12/30/2013 12 30 2013 14 671 521146 4817726 220 40
12:00:18 1/2/2009 1 2 2009 12 633 524435 4817737 97 40
4:00:42 2/23/2009 2 23 2009 4 634 521446 4817727 219 40
22:00:23 3/24/2011 3 24 2011 22 658 521200 4817726 220 40
22:00:38 12/22/2011 12 22 2011 22 658 521409 4817727 219 40
0:00:51 3/8/2010 3 8 2010 0 638 524493 4817737 97 40
18:00:48 2/27/2011 2 27 2011 18 650 521438 4817727 219 40
18:00:54 12/28/2011 12 28 2011 18 650 522261 4817730 217 40
0:00:55 4/26/2014 4 26 2014 0 908 522902 4817732 215 40
14:00:23 1/5/2013 1 5 2013 14 658 520979 4817726 220 40
10:00:41 1/28/2014 1 28 2014 10 679 521106 4817726 220 40
8:00:49 12/23/2011 12 23 2011 8 658 521402 4817727 219 40
2:00:50 1/9/2011 1 9 2011 2 646 520971 4817726 220 40
16:00:56 4/3/2009 4 3 2009 16 633 520994 4817726 220 40
10:00:41 1/20/2010 1 20 2010 10 646 521285 4817727 219 40
14:00:36 1/27/2013 1 27 2013 14 677 521102 4817726 220 40
8:00:41 1/26/2011 1 26 2011 8 639 524668 4817739 97 40
2:00:28 1/9/2012 1 9 2012 2       658     520851  4817726 220     40
6:00:55 3/20/2008       3       20      2008    6       636     521630  4817728 218     40
16:00:54        2/8/2014        2       8       2014    16      909     520643  4817725 221     40
2:00:53 2/7/2011        2       7       2011    2       801     523961  4817736 213     40
6:00:54 3/9/2011        3       9       2011    6       641     521176  4817727 220     40
22:00:43        2/26/2014       2       26      2014    22      909     520829  4817726 220     40
16:00:48        2/15/2013       2       15      2013    16      665     521718  4817729 218     40
0:00:49 12/10/2010      12      10      2010    0       647     520770  4817726 221     40
18:00:54        3/25/2009       3       25      2009    18      635     522080  4817730 217     40
10:00:51        12/20/2013      12      20      2013    10      917     521492  4817728 219     40
22:00:54        2/6/2011        2       6       2011    22      801     523962  4817736 213     40
0:00:29 3/5/2014        3       5       2014    0       907     521097  4817727 220     40
8:01:12 2/3/2013        2       3       2013    8       680     521182  4817727 220     40
4:00:54 4/7/2014        4       7       2014    4       917     521056  4817727 220     40
0:00:51 2/13/2009       2       13      2009    0       633     520920  4817726 220     40
4:00:54 3/2/2013        3       2       2013    4       679     521143  4817727 220     40
8:00:51 3/9/2011        3       9       2011    8       655     521374  4817728 219     40
22:00:51        1/8/2011        1       8       2011    22      646     520937  4817727 220     40
2:00:55 12/10/2010      12      10      2010    2       654     520799  4817726 221     40
4:00:53 4/4/2011        4       4       2011    4       641     521203  4817727 220     40
16:00:47        12/13/2008      12      13      2008    16      634     521810  4817729 218     40
14:00:42        12/31/2013      12      31      2013    14      909     521669  4817729 218     40
10:00:53        5/16/2011       5       16      2011    10      657     521528  4817728 219     40
18:00:27        3/30/2011       3       30      2011    18      667     523307  4817734 214     40
2:00:44 12/23/2011      12      23      2011    2       641     521392  4817728 219     40
6:00:47 4/18/2012       4       18      2012    6       676     521777  4817729 218     40
8:00:47 2/19/2011       2       19      2011    8       655     521443  4817728 219     40
18:00:41        2/23/2009       2       23      2009    18      632     524459  4817739 97      40
4:00:54 3/26/2008       3       26      2008    4       635     521339  4817728 219     40
14:01:07        4/9/2009        4       9       2009    14      637     522687  4817733 216     40
22:00:54        3/23/2014       3       23      2014    22      916     521661  4817729 218     40
6:00:16 2/20/2014       2       20      2014    6       909     521222  4817728 219     40
10:00:15        4/5/2012        4       5       2012    10      657     520722  4817726 221     40
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16:00:42        2/3/2012        2       3       2012    16      658     520846  4817727 220     40
8:00:53 2/19/2014       2       19      2014    8       909     521391  4817729 219     40
6:00:48 2/3/2013        2       3       2013    6       665     521101  4817728 220     40
0:00:23 4/25/2008       4       25      2008    0       631     521705  4817730 218     40
22:00:47        2/26/2011       2       26      2011    22      650     521259  4817728 219     40
0:00:52 2/27/2011       2       27      2011    0       650     521259  4817728 219     40
22:00:35        3/17/2011       3       17      2011    22      664     521271  4817728 219     40
8:00:54 11/19/2010      11      19      2010    8       655     522110  4817731 217     40
18:00:31        3/27/2011       3       27      2011    18      659     524334  4817739 126     40
6:00:55 3/27/2011       3       27      2011    6       663     521268  4817729 219     40
10:00:56        3/5/2011        3       5       2011    10      647     520973  4817728 220     40
12:00:43        1/12/2013       1       12      2013    12      658     521506  4817729 219     40
18:00:28        3/29/2011       3       29      2011    18      665     522671  4817733 216     40
4:00:26 11/22/2011      11      22      2011    4       665     521292  4817729 219     40
6:00:48 2/5/2014        2       5       2014    6       917     521515  4817730 219     40
12:01:24        5/1/2010        5       1       2010    12      640     520847  4817728 220     40
2:00:50 3/27/2011       3       27      2011    2       663     521265  4817729 219     40
12:00:53        1/14/2010       1       14      2010    12      641     520915  4817728 220     40
10:00:47        2/8/2012        2       8       2012    10      658     521121  4817729 220     40
16:00:37        3/26/2008       3       26      2008    16      632     521680  4817730 218     40
22:00:55        2/27/2014       2       27      2014    22      917     524432  4817740 97      40
22:00:48        2/27/2011       2       27      2011    22      642     521471  4817730 219     40
6:00:52 12/17/2012      12      17      2012    6       680     524690  4817741 97      40
2:00:32 1/31/2013       1       31      2013    2       680     520114  4817726 222     40
22:00:53        12/28/2010      12      28      2010    22      639     523413  4817736 214     40
4:00:41 3/21/2008       3       21      2008    4       634     521184  4817729 220     40
22:00:50        2/8/2013        2       8       2013    22      677     521210  4817729 219     40
18:00:43        4/15/2009       4       15      2009    18      646     523862  4817738 213 40
10:00:43 12/31/2013 12 31 2013 10 658 521012 4817729 220 40
2:00:53 1/13/2011 1 13 2011 2 801 524199 4817739 126 40
16:00:53 12/31/2009 12 31 2009 16 633 522079 4817732 217 40
14:00:42 1/23/2011 1 23 2011 14 646 520985 4817729 220 40
16:00:50 1/2/2009 1 2 2009 16 634 524166 4817739 126 40
13:24:49 1/18/2014 1 18 2014 13 657 520959 4817729 220 40
18:00:48 2/21/2009 2 21 2009 18 634 521069 4817729 220 40
2:00:47 4/25/2008 4 25 2008 2 631 521705 4817731 218 40
6:00:53 1/29/2013 1 29 2013 6 677 520607 4817728 221 40
0:00:53 2/25/2011 2 25 2011 0 639 522022 4817732 217 40
6:00:18 3/7/2013 3 7 2013 6 658 521129 4817729 220 40
10:01:41 2/16/2011 2 16 2011 10 655 521444 4817730 219 40
8:00:23 3/4/2013 3 4 2013 8 658 521280 4817730 219 40
18:00:54 12/31/2010 12 31 2010 18 647 520791 4817729 221 40
10:00:48 1/16/2010 1 16 2010 10 646 520885 4817729 220 40
12:00:48 12/31/2013 12 31 2013 12 909 521667 4817731 218 40
0:00:53 12/28/2012 12 28 2012 0 677 521071 4817730 220 40
18:00:44 3/27/2011 3 27 2011 18 667 524377 4817741 126 40
16:00:27 12/31/2013 12 31 2013 16 907 521049 4817730 220 40
0:00:54 2/6/2010 2 6 2010 0 638 521027 4817730 220 40
2:00:54 12/28/2012 12 28 2012 2 677 521075 4817730 220 40
22:00:47 2/12/2009 2 12 2009 22 633 520920 4817729 220 40
12:00:44 2/25/2011 2 25 2011 12 638 521708 4817732 218 40
6:00:51 12/17/2012 12 17 2012 6 665 524695 4817742 97 40
18:00:09 4/20/2011 4 20 2011 18 667 523527 4817738 214 40
0:00:48 3/27/2011 3 27 2011 0 663 521265 4817731 219 40
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22:00:42 3/5/2013 3 5 2013 22 658 521525 4817731 219 40
0:00:53 3/18/2014 3 18 2014 0 914 521090 4817730 220 40
2:00:42 4/3/2014 4 3 2014 2 917 520848 4817729 220 40
10:00:42 2/16/2013 2 16 2013 10 675 524645 4817742 97 40
4:00:53 1/13/2011 1 13 2011 4 801 524201 4817741 126 40
0:00:53 3/18/2014 3 18 2014 0 909 521034 4817730 220 40
18:00:56 1/24/2011 1 24 2011 18 654 521565 4817732 219 40
10:00:54 2/15/2013 2 15 2013 10 665 521748 4817732 218 40
4:00:44 3/25/2009 3 25 2009 4 648 521359 4817731 219 40
0:00:20 2/6/2009 2 6 2009 0 632 521549 4817732 219 40
10:00:42 1/12/2013 1 12 2013 10 658 521507 4817732 219 40
10:00:56 2/15/2010 2 15 2010 10 638 524612 4817742 97 40
2:01:56 1/7/2009 1 7 2009 2 633 523756 4817739 213 40
2:00:55 2/27/2011 2 27 2011 2 638 521457 4817732 219 40
0:00:54 2/7/2011 2 7 2011 0 801 523968 4817740 213 40
8:01:43 3/8/2010 3 8 2010 8 641 520999 4817730 220 40
4:00:43 1/7/2009 1 7 2009 4 633 523754 4817740 213 40
8:01:42 2/5/2014 2 5 2014 8 917 521507 4817732 219 40
16:00:53 4/24/2009 4 24 2009 16 646 521361 4817732 219 40
0:00:48 3/25/2011 3 25 2011 0 658 521198 4817731 220 40
4:00:54 12/13/2013 12 13 2013 4 917 522053 4817734 217 40
8:00:48 2/13/2011 2 13 2011 8 654 521136 4817731 220 40
6:00:29 3/5/2014 3 5 2014 6 907 521111 4817731 220 40
14:00:31 2/25/2011 2 25 2011 14 654 521359 4817732 219 40
12:00:54 1/16/2010 1 16 2010 12 646 520886 4817731 220 40
6:00:42 2/19/2014 2 19 2014 6 909 521391 4817732 219 40
4:00:43 1/3/2012 1 3 2012 4 658 521112 4817731 220 40
16:00:42 4/14/2009 4 14 2009 16 634 521270 4817732 219 40
18:00:55 2/27/2011 2 27 2011 18 642 521465 4817733 219 40
4:00:53 2/20/2014 2 20 2014 4 916 521248 4817732 219 40
6:00:19 1/3/2012 1 3 2012 6 658 521110 4817732 220 40
8:00:44 3/10/2013 3 10 2013 8 658 521068 4817731 220 40
22:00:48 3/27/2011 3 27 2011 22 667 524376 4817743 126 40
2:00:53 2/18/2010 2 18 2010 2 640 524173 4817742 126 40
2:00:41 3/18/2011 3 18 2011 2 664 521266 4817732 219 40
2:00:27 3/25/2009 3 25 2009 2 648 521351 4817733 219 40
12:00:21 2/24/2013 2 24 2013 12 658 521123 4817732 220 40
0:00:43 4/20/2012 4 20 2012 0 658 523434 4817740 214 40
2:00:12 1/27/2014 1 27 2014 2 679 520824 4817731 220 40
6:00:54 3/30/2011 3 30 2011 6 801 521538 4817733 219 40
12:00:53 1/12/2013 1 12 2013 12 671 521493 4817733 219 40
22:00:53 3/13/2011 3 13 2011 22 655 521135 4817732 220 40
6:00:56 1/7/2009 1 7 2009 6 633 523757 4817741 213 40
6:00:44 1/27/2014 1 27 2014 6 679 520851 4817732 220 40
18:00:24 4/2/2011 4 2 2011 18 641 520732 4817731 221 40
14:00:33 1/14/2010 1 14 2010 14 641 520913 4817732 220 40
0:00:45 4/3/2009 4 3 2009 0 644 521173 4817733 220 40
4:00:53 3/18/2011 3 18 2011 4 664 521263 4817733 219 40
10:01:11 12/26/2012 12 26 2012 10 677 520947 4817732 220 40
8:00:53 1/27/2014 1 27 2014 8 679 520857 4817732 220 40
6:00:54 3/2/2013 3 2 2013 6 679 521148 4817733 220 40
18:01:00 2/6/2013 2 6 2013 18 677 520913 4817732 220 40
12:00:26 1/5/2013 1 5 2013 12 658 521024 4817732 220 40
18:00:47 4/28/2010 4 28 2010 18 646 522612 4817738 216 40
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6:01:16 1/29/2013 1 29 2013 6 679 520612 4817731 221 40
4:00:46 3/17/2009 3 17 2009 4 633 521304 4817733 219 40
10:00:53 1/13/2013 1 13 2013 10 677 521419 4817734 219 40
18:00:35 3/25/2011 3 25 2011 18 801 520994 4817733 220 40
12:00:54 2/16/2011 2 16 2011 12 654 521333 4817734 219 40
8:00:54 1/29/2013 1 29 2013 8 677 520610 4817731 221 40
12:00:45 12/27/2009 12 27 2009 12 641 520901 4817732 220 40
12:00:48 3/25/2009 3 25 2009 12 634 521934 4817736 218 40
10:02:33 1/6/2011 1 6 2011 10 657 521737 4817735 218 40
0:00:53 1/9/2011 1 9 2011 0 646 520972 4817733 220 40
18:00:18 3/25/2009 3 25 2009 18 634 521718 4817735 218 40
16:00:23 1/10/2013 1 10 2013 16 665 521161 4817733 220 40
22:00:54 3/25/2010 3 25 2010 22 653 521322 4817734 219 40
6:00:43 3/15/2013 3 15 2013 6 663 521360 4817734 219 40
18:00:43 4/21/2011 4 21 2011 18 662 522499 4817738 216 40
8:00:53 1/29/2013 1 29 2013 8 679 520615 4817732 221 40
2:00:26 12/14/2013 12 14 2013 2 658 521489 4817735 219 40
10:00:41 2/22/2011 2 22 2011 10 657 521411 4817734 219 40
16:00:54 2/28/2014 2 28 2014 16 916 522024 4817736 217 40
4:00:54 4/11/2011 4 11 2011 4 654 520903 4817733 220 40
12:00:53 2/1/2011 2 1 2011 12 654 521874 4817736 218 40
10:00:41 11/29/2010 11 29 2010 10 641 521324 4817734 219 40
4:00:53 4/16/2008 4 16 2008 4 635 520897 4817733 220 40
10:00:56 12/27/2009 12 27 2009 10 641 520897 4817733 220 40
8:00:41 2/20/2009 2 20 2009 8 632 524656 4817746 97 40
22:00:53 2/18/2011 2 18 2011 22 654 521197 4817734 220 40
2:00:24 1/17/2010 1 17 2010 2 633 521273 4817734 219 40
12:01:18 12/11/2013 12 11 2013 12 917 521217 4817734 219 40
2:00:54 4/16/2009 4 16 2009 2 646 524198 4817744 126 40
0:00:43 4/3/2014 4 3 2014 0 917 520845 4817733 220 40
18:00:54 2/13/2013 2 13 2013 18 677 520811 4817733 220 40
12:01:15 1/20/2011 1 20 2011 12 654 521788 4817736 218 40
6:00:48 12/1/2010 12 1 2010 6 641 520120 4817731 222 40
2:00:56 5/17/2011 5 17 2011 2 657 522388 4817738 217 40
4:00:47 4/19/2014 4 19 2014 4 914 523279 4817741 214 40
6:00:47 2/3/2009 2 3 2009 6 632 521534 4817735 219 40
16:00:53 1/8/2011 1 8 2011 16 646 521148 4817734 220 40
10:00:28 12/21/2013 12 21 2013 10 907 522063 4817737 217 40
2:00:50 3/7/2013 3 7 2013 2 658 521095 4817734 220 40
10:00:41 3/25/2009 3 25 2009 10 647 521927 4817737 218 40
14:00:42 3/27/2013 3 27 2013 14 677 521925 4817737 218 40
0:00:34 2/9/2011 2 9 2011 0 639 523034 4817741 215 40
4:00:53 1/29/2013 1 29 2013 4 679 520609 4817733 221 40
12:00:41 1/5/2010 1 5 2010 12 643 522061 4817737 217 40
12:00:53 1/9/2013 1 9 2013 12 680 521617 4817736 218 40
14:02:55 1/25/2011 1 25 2011 14 646 520773 4817733 221 40
0:00:20 2/24/2009 2 24 2009 0 632 524452 4817746 97 40
8:01:04 2/6/2010 2 6 2010 8 638 521036 4817734 220 40
14:00:47 1/5/2010 1 5 2010 14 643 522058 4817737 217 40
8:00:53 4/20/2011 4 20 2011 8 665 522143 4817738 217 40
6:00:49 4/3/2011 4 3 2011 6 641 520814 4817734 220 40
4:00:47 12/22/2013 12 22 2013 4 914 520752 4817734 221 40
10:00:45 1/13/2011 1 13 2011 10 657 521859 4817737 218 40
4:00:48 12/26/2012 12 26 2012 4 677 520900 4817734 220 40
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20:00:41 3/5/2013 3 5 2013 20 658 521526 4817736 219 40
12:00:41 2/2/2009 2 2 2009 12 632 521540 4817736 219 40
18:00:42 2/1/2011 2 1 2011 18 801 521283 4817735 219 40
6:00:54 3/31/2012 3 31 2012 6 666 523333 4817742 214 40
14:01:23 2/15/2014 2 15 2014 14 917 520585 4817734 221 40
12:00:42 1/23/2011 1 23 2011 12 646 521067 4817735 220 40
22:00:14 1/24/2011 1 24 2011 22 654 521559 4817737 219 40
2:00:43 3/4/2013 3 4 2013 2 658 521014 4817735 220 40
0:00:53 1/2/2010 1 2 2010 0 633 524549 4817747 97 40
18:00:54 1/18/2011 1 18 2011 18 641 521486 4817737 219 40
14:00:30 1/19/2009 1 19 2009 14 635 521526 4817737 219 40
12:00:48 1/16/2010 1 16 2010 12 647 520815 4817735 220 40
4:00:54 3/17/2010 3 17 2010 4 639 520908 4817735 220 40
2:00:54 4/11/2011 4 11 2011 2 654 520900 4817735 220 40
6:00:54 3/26/2008 3 26 2008 6 635 521343 4817736 219 40
6:00:47 2/6/2010 2 6 2010 6 638 521035 4817735 220 40
6:00:53 3/29/2009 3 29 2009 6 646 521148 4817736 220 40
18:00:35 4/28/2011 4 28 2011 18 667 524641 4817748 97 40
14:00:20 12/31/2009 12 31 2009 14 633 522084 4817739 217 40
14:00:53 12/25/2010 12 25 2010 14 647 521251 4817736 219 40
6:00:53 3/11/2011 3 11 2011 6 655 521403 4817737 219 40
0:00:56 1/17/2010 1 17 2010 0 633 521271 4817736 219 40
2:00:43 3/17/2009 3 17 2009 2 637 523353 4817743 214 40
4:00:48 2/6/2010 2 6 2010 4 638 521034 4817736 220 40
0:00:42 3/6/2013 3 6 2013 0 658 521526 4817738 219 40
12:00:39 3/22/2010 3 22 2010 12 643 522196 4817740 217 40
14:00:56 12/29/2012 12 29 2012 14 677 520942 4817736 220 40
14:00:43 1/10/2011 1 10 2011 14 655 521546 4817738 219 40
6:00:57 2/4/2013 2 4 2013 6 677 521152 4817737 220 40
6:01:24 2/19/2010 2 19 2010 6 638 524704 4817749 97 40
4:00:23 4/3/2011 4 3 2011 4 641 520796 4817736 221 40
22:00:54 4/1/2011 4 1 2011 22 664 521361 4817737 219 40
20:00:42 1/7/2012 1 7 2012 20 663 521184 4817737 220 40
2:00:42 4/16/2008 4 16 2008 2 635 520887 4817736 220 40
6:00:49 12/13/2013 12 13 2013 6 917 522054 4817740 217 40
22:00:48 2/18/2010 2 18 2010 22 643 524393 4817748 126 40
18:00:49 3/25/2011 3 25 2011 18 662 521444 4817738 219 40
2:00:47 2/21/2014 2 21 2014 2 917 522263 4817741 217 40
0:00:47 2/19/2011 2 19 2011 0 654 521196 4817737 220 40
16:00:53 1/9/2013 1 9 2013 16 665 522119 4817740 217 40
6:00:50 4/17/2012 4 17 2012 6 677 523336 4817744 214 40
6:00:12 4/4/2011 4 4 2011 6 641 521202 4817737 220 40
8:00:47 12/26/2010 12 26 2010 8 647 520987 4817737 220 40
16:00:24 4/4/2012 4 4 2012 16 657 520796 4817736 221 40
20:00:47 4/1/2012 4 1 2012 20 666 524745 4817750 97 40
22:00:54 12/31/2010 12 31 2010 22 647 520793 4817736 221 40
20:00:48 3/12/2012 3 12 2012 20 666 521562 4817739 219 40
6:00:46 11/23/2010 11 23 2010 6 650 521915 4817740 218 40
16:00:47 1/14/2010 1 14 2010 16 638 521243 4817738 219 40
10:00:24 1/14/2010 1 14 2010 10 641 520850 4817737 220 40
12:00:53 2/18/2011 2 18 2011 12 638 521088 4817737 220 40
18:00:52 3/19/2011 3 19 2011 18 661 521247 4817738 219 40
2:00:43 2/6/2009 2 6 2009 2 632 521560 4817739 219 40
18:00:44 3/21/2010 3 21 2010 18 654 522000 4817741 218 40
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8:00:26 12/9/2011 12 9 2011 8 655 521518 4817739 219 40
18:00:43 1/1/2014 1 1 2014 18 671 520651 4817736 221 40
14:00:41 1/10/2011 1 10 2011 14 638 521659 4817740 218 40
16:00:58 11/22/2011 11 22 2011 16 665 520666 4817737 221 40
18:01:01 2/18/2010 2 18 2010 18 643 524693 4817750 97 40
0:00:51 1/18/2011 1 18 2011 0 650 521080 4817738 220 40
10:00:54 12/24/2010 12 24 2010 10 647 520975 4817738 220 40
6:00:53 2/15/2013 2 15 2013 6 677 521509 4817740 219 40
18:00:54 11/21/2011 11 21 2011 18 665 520679 4817737 221 40
14:00:48 1/17/2011 1 17 2011 14 647 520883 4817738 220 40
22:00:41 3/17/2014 3 17 2014 22 914 521077 4817738 220 40
6:01:06 12/17/2012 12 17 2012 6 677 524378 4817750 126 40
12:00:18 1/28/2014 1 28 2014 12 671 521391 4817739 219 40
12:00:44 1/25/2011 1 25 2011 12 657 520736 4817737 221 40
0:00:56 2/1/2013 2 1 2013 0 677 520669 4817737 221 40
4:00:55 1/22/2012 1 22 2012 4 665 521072 4817738 220 40
10:00:21 2/16/2013 2 16 2013 10 680 524607 4817751 97 40
14:00:50 3/8/2011 3 8 2011 14 801 521312 4817739 219 40
2:00:53 12/13/2013 12 13 2013 2 917 522050 4817742 217 40
20:00:30 3/6/2014 3 6 2014 20 907 522180 4817742 217 40
4:00:48 4/7/2008 4 7 2008 4 631 521318 4817739 219 40
18:00:53 4/10/2009 4 10 2009 18 633 524758 4817751 97 40
8:00:28 12/1/2010 12 1 2010 8 641 520132 4817736 222 40
14:00:43 1/24/2013 1 24 2013 14 680 521729 4817741 218 40
6:00:24 4/7/2008 4 7 2008 6 631 521317 4817740 219 40
18:00:42 4/8/2013 4 8 2013 18 671 522139 4817742 217 40
18:00:53 12/31/2009 12 31 2009 18 643 522388 4817743 217 40
16:00:41 12/24/2010 12 24 2010 16 657 520987 4817739 220 40
0:00:47 1/13/2011 1 13 2011 0 801 524211 4817750 126 40
0:00:53 12/13/2013 12 13 2013 0 917 522046 4817742 217 40
22:00:54 4/18/2012 4 18 2012 22 677 524454 4817751 97 40
2:00:55 5/7/2009 5 7 2009 2 646 521341 4817740 219 40
4:00:53 2/19/2010 2 19 2010 4 638 524704 4817752 97 40
16:00:46 2/7/2011 2 7 2011 16 650 520695 4817738 221 40
4:00:21 12/15/2008 12 15 2008 4 637 524272 4817750 126 40
22:00:58 3/22/2014 3 22 2014 22 679 521240 4817740 219 40
14:00:53 3/5/2011 3 5 2011 14 647 520676 4817738 221 40
16:00:56 3/29/2009 3 29 2009 16 634 521913 4817742 218 40
4:00:53 1/27/2014 1 27 2014 4 679 520852 4817739 220 40
2:00:44 3/18/2011 3 18 2011 2 661 521341 4817741 219 40
10:01:12 1/13/2011 1 13 2011 10 641 521755 4817742 218 40
2:00:17 2/6/2010 2 6 2010 2 638 521024 4817740 220 40
22:00:44 3/27/2011 3 27 2011 22 659 524327 4817751 126 40
14:00:32 1/28/2014 1 28 2014 14 679 520770 4817739 221 40
0:00:54 2/25/2010 2 25 2010 0 640 524220 4817751 126 40
14:00:54 1/8/2011 1 8 2011 14 646 521174 4817740 220 40
14:01:22 3/3/2013 3 3 2013 14 677 521241 4817741 219 40
6:00:56 4/12/2013 4 12 2013 6 679 521267 4817741 219 40
6:00:53 4/7/2008 4 7 2008 6 633 521312 4817741 219 40
12:00:41 12/24/2010 12 24 2010 12 647 520970 4817740 220 40
12:00:47 12/24/2010 12 24 2010 12 657 520987 4817740 220 40
2:00:53 3/22/2009 3 22 2009 2 642 522160 4817744 217 40
4:00:46 2/9/2011 2 9 2011 4 650 520968 4817740 220 40
8:00:25 1/27/2013 1 27 2013 8 677 521111 4817741 220 40
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8:00:54 1/31/2013 1 31 2013 8 680 520179 4817738 222 40
0:00:23 4/30/2008 4 30 2008 0 636 522172 4817745 217 40
0:00:53 2/18/2010 2 18 2010 0 640 524207 4817752 126 40
14:00:53 2/13/2013 2 13 2013 14 665 520856 4817740 220 40
18:00:54 3/20/2010 3 20 2010 18 647 520791 4817740 221 40
12:00:48 1/23/2011 1 23 2011 12 639 524343 4817752 126 40
20:00:45 2/19/2013 2 19 2013 20 677 520591 4817740 221 40
4:00:54 2/18/2010 2 18 2010 4 640 524207 4817752 126 40
4:00:47 2/13/2010 2 13 2010 4 643 524683 4817753 97 40
22:00:29 2/8/2011 2 8 2011 22 650 520942 4817741 220 40
2:00:36 1/22/2012 1 22 2012 2 665 521075 4817741 220 40
18:00:47 1/22/2011 1 22 2011 18 654 521077 4817741 220 40
0:00:54 12/13/2010 12 13 2010 0 647 520727 4817740 221 40
6:00:55 2/15/2011 2 15 2011 6 638 521159 4817742 220 40
10:00:43 12/24/2010 12 24 2010 10 657 520990 4817741 220 40
20:00:39 4/18/2014 4 18 2014 20 916 521533 4817743 219 40
0:00:54 2/9/2011 2 9 2011 0 650 520945 4817741 220 40
10:00:56 3/5/2011 3 5 2011 10 653 520954 4817741 220 40
18:01:53 12/22/2011 12 22 2011 18 641 521220 4817742 219 40
16:00:41 1/21/2013 1 21 2013 16 665 523898 4817751 213 40
2:00:54 5/7/2009 5 7 2009 2 634 521384 4817743 219 40
0:01:24 3/14/2011 3 14 2011 0 655 521234 4817742 219 40
14:00:54 1/25/2011 1 25 2011 14 657 520733 4817741 221 40
20:00:53 3/8/2012 3 8 2012 20 665 520598 4817741 221 40
8:00:50 11/20/2010 11 20 2010 8 643 522109 4817746 217 40
22:00:48 12/5/2008 12 5 2008 22 633 522191 4817746 217 40
14:00:32 3/29/2009 3 29 2009 14 635 521935 4817745 218 40
8:00:53 1/1/2011 1 1 2011 8 647 520912 4817742 220 40
14:00:41 2/2/2009 2 2 2009 14 632 521545 4817744 219 40
4:01:23 3/11/2011 3 11 2011 4 655 521406 4817744 219 40
22:00:54 2/23/2009 2 23 2009 22 632 524458 4817754 97 40
16:00:44 1/20/2010 1 20 2010 16 638 521234 4817743 219 40
22:00:48 3/26/2011 3 26 2011 22 658 521372 4817744 219 40
4:01:11 2/4/2013 2 4 2013 4 677 521153 4817743 220 40
0:00:42 1/31/2013 1 31 2013 0 665 520547 4817741 221 40
2:00:32 4/3/2009 4 3 2009 2 646 521521 4817744 219 40
4:00:53 2/6/2012 2 6 2012 4 665 524624 4817755 97 40
6:00:24 1/31/2013 1 31 2013 6 680 520172 4817740 222 40
12:00:48 1/20/2010 1 20 2010 12 641 521106 4817743 220 40
16:00:45 12/27/2012 12 27 2012 16 674 521039 4817743 220 40
16:00:44 3/20/2008 3 20 2008 16 637 521343 4817744 219 40
2:00:37 2/27/2011 2 27 2011 2 650 521256 4817744 219 40
16:01:11 12/19/2008 12 19 2008 16 637 521784 4817745 218 40
22:01:11 3/8/2013 3 8 2013 22 677 521265 4817744 219 40
10:00:53 12/25/2010 12 25 2010 10 657 521344 4817744 219 40
14:00:55 2/24/2014 2 24 2014 14 917 521751 4817745 218 40
0:00:53 3/9/2013 3 9 2013 0 677 521263 4817744 219 40
6:00:54 2/20/2014 2 20 2014 6 679 521305 4817744 219 40
22:00:48 3/26/2011 3 26 2011 22 663 521353 4817744 219 40
2:00:42 5/12/2011 5 12 2011 2 655 524230 4817754 126 40
0:00:47 4/20/2013 4 20 2013 0 677 524454 4817755 97 40
10:00:53 1/10/2013 1 10 2013 10 665 521419 4817745 219 40
18:00:57 12/9/2010 12 9 2010 18 647 520753 4817743 221 40
16:01:24 2/24/2014 2 24 2014 16 917 521561 4817745 219 40
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0:00:49 3/9/2009 3 9 2009 0 633 521041 4817744 220 40
2:00:53 2/9/2011 2 9 2011 2 650 520946 4817743 220 40
2:00:41 2/1/2013 2 1 2013 2 677 520661 4817742 221 40
2:00:56 2/28/2010 2 28 2010 2 633 521245 4817744 219 40
0:00:32 3/3/2014 3 3 2014 0 916 521353 4817745 219 40
0:00:53 2/6/2012 2 6 2012 0 665 524627 4817756 97 40
0:00:43 3/31/2011 3 31 2011 0 669 523405 4817752 214 40
22:00:53 1/17/2011 1 17 2011 22 650 521079 4817744 220 40
16:00:32 2/27/2010 2 27 2010 16 641 521122 4817744 220 40
12:00:48 1/13/2011 1 13 2011 12 641 521469 4817745 219 40
18:00:54 12/23/2010 12 23 2010 18 647 520749 4817743 221 40
2:00:28 2/13/2009 2 13 2009 2 633 521040 4817744 220 40
0:00:41 4/2/2011 4 2 2011 0 664 521357 4817745 219 40
2:00:43 12/19/2010 12 19 2010 2 647 521312 4817745 219 40
2:00:53 4/2/2011 4 2 2011 2 664 521363 4817745 219 40
12:00:24 2/18/2011 2 18 2011 12 650 521369 4817745 219 40
4:00:54 3/17/2010 3 17 2010 4 655 520723 4817743 221 40
2:01:12 2/15/2011 2 15 2011 2 638 521163 4817745 220 40
0:00:42 2/20/2013 2 20 2013 0 679 521140 4817745 220 40
4:00:41 2/16/2014 2 16 2014 4 679 520856 4817744 220 40
6:00:35 4/12/2011 4 12 2011 6 669 521330 4817745 219 40
22:00:41 3/21/2008 3 21 2008 22 632 521271 4817745 219 40
16:00:42 1/17/2011 1 17 2011 16 647 520882 4817744 220 40
12:00:56 12/26/2012 12 26 2012 12 677 520944 4817744 220 40
4:00:56 1/31/2013 1 31 2013 4 680 520171 4817742 222 40
14:00:53 12/24/2010 12 24 2010 14 657 520987 4817745 220 40
8:00:50 2/4/2013 2 4 2013 8 677 521153 4817745 220 40
6:00:53 2/18/2010 2 18 2010 6 640 524208 4817756 126 40
0:00:53 4/4/2009 4 4 2009 0 638 521290 4817746 219 40
6:00:55 2/8/2011 2 8 2011 6 650 521106 4817745 220 40
19:57:56 12/21/2013 12 21 2013 19 657 520747 4817744 221 40
0:00:53 4/11/2011 4 11 2011 0 654 520858 4817744 220 40
22:00:57 3/17/2011 3 17 2011 22 655 521309 4817746 219 40
10:00:56 1/28/2014 1 28 2014 10 671 521391 4817746 219 40
22:00:44 2/19/2013 2 19 2013 22 679 521143 4817745 220 40
12:01:55 12/29/2008 12 29 2008 12 635 521505 4817747 219 40
14:00:42 12/26/2010 12 26 2010 14 639 524650 4817757 97 40
2:00:50 1/31/2013 1 31 2013 2 665 520545 4817744 221 40
10:00:53 12/31/2009 12 31 2009 10 633 522084 4817749 217 40
22:00:54 3/30/2011 3 30 2011 22 667 523329 4817753 214 40
0:00:41 4/2/2011 4 2 2011 0 661 521342 4817746 219 40
12:00:55 2/16/2011 2 16 2011 12 657 521610 4817747 218 40
0:00:49 3/31/2011 3 31 2011 0 667 523354 4817753 214 40
22:00:13 3/25/2014 3 25 2014 22 908 524307 4817756 126 40
2:00:23 12/19/2013 12 19 2013 2 671 524594 4817757 97 40
10:00:44 1/24/2011 1 24 2011 10 654 521380 4817746 219 40
18:00:54 3/27/2010 3 27 2010 18 652 522711 4817751 216 40
10:00:44 3/16/2011 3 16 2011 10 659 522023 4817749 217 40
10:00:54 1/28/2013 1 28 2013 10 663 521134 4817746 220 40
10:00:23 2/14/2011 2 14 2011 10 654 520999 4817745 220 40
0:00:41 2/23/2009 2 23 2009 0 633 521413 4817747 219 40
12:00:24 1/28/2013 1 28 2013 12 663 521134 4817746 220 40
4:00:23 2/28/2010 2 28 2010 4 633 521244 4817746 219 40
2:00:36 2/6/2012 2 6 2012 2 665 524618 4817758 97 40
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12:00:48 1/12/2013 1 12 2013 12 665 521504 4817747 219 40
4:00:54 4/12/2013 4 12 2013 4 679 521265 4817747 219 40
22:00:35 3/31/2013 3 31 2013 22 677 524447 4817757 97 40
18:00:48 2/13/2011 2 13 2011 18 655 521112 4817746 220 40
18:00:54 12/9/2010 12 9 2010 18 654 520760 4817745 221 40
6:00:42 4/7/2014 4 7 2014 6 917 521037 4817746 220 40
16:00:43 3/24/2009 3 24 2009 16 638 522364 4817750 217 40
14:00:47 12/26/2012 12 26 2012 14 677 520935 4817746 220 40
22:01:12 1/30/2013 1 30 2013 22 680 520171 4817743 222 40
6:00:41 2/16/2014 2 16 2014 6 908 524362 4817757 126 40
2:00:53 2/16/2014 2 16 2014 2 679 520856 4817746 220 40
14:00:54 4/13/2012 4 13 2012 14 665 521492 4817748 219 40
14:00:48 1/20/2010 1 20 2010 14 638 521237 4817747 219 40
2:00:43 12/24/2011 12 24 2011 2 641 521368 4817747 219 40
16:00:42 1/24/2010 1 24 2010 16 646 521371 4817747 219 40
4:00:24 1/31/2013 1 31 2013 4 665 520547 4817745 221 40
10:00:44 12/23/2011 12 23 2011 10 641 521318 4817747 219 40
18:00:54 3/20/2011 3 20 2011 18 655 522198 4817750 217 40
22:00:53 4/10/2011 4 10 2011 22 654 520863 4817746 220 40
0:00:44 4/17/2011 4 17 2011 0 658 523471 4817754 214 40
4:00:53 1/21/2014 1 21 2014 4 671 520617 4817745 221 40
12:00:54 1/17/2011 1 17 2011 12 647 520880 4817746 220 40
10:00:54 3/7/2012 3 7 2012 10 665 521741 4817749 218 40
4:01:00 4/7/2008 4 7 2008 4 633 521310 4817747 219 40
0:00:54 4/1/2013 4 1 2013 0 677 524455 4817758 97 40
12:00:47 1/10/2013 1 10 2013 12 665 521424 4817748 219 40
18:01:17 3/24/2009 3 24 2009 18 643 521881 4817750 218 40
6:00:48 4/4/2010 4 4 2010 6 653 522623 4817752 216 40
4:01:23 1/13/2010 1 13 2010 4 641 520981 4817747 220 40
16:00:50 1/19/2010 1 19 2010 16 633 521348 4817748 219 40
0:00:53 12/21/2010 12 21 2010 0 646 523741 4817756 213 40
22:00:54 2/17/2010 2 17 2010 22 640 524208 4817758 126 40
2:00:44 2/8/2011 2 8 2011 2 650 521103 4817747 220 40
14:00:47 2/18/2014 2 18 2014 14 679 521450 4817748 219 40
6:00:53 1/21/2014 1 21 2014 6 671 520618 4817746 221 40
4:00:48 1/27/2011 1 27 2011 4 638 521648 4817749 218 40
6:00:42 2/21/2012 2 21 2012 6 658 521216 4817748 219 40
12:01:11 3/3/2013 3 3 2013 12 677 521236 4817748 219 40
2:00:54 4/7/2014 4 7 2014 2 917 521039 4817747 220 40
4:00:44 2/21/2012 2 21 2012 4 658 521219 4817748 219 40
18:00:52 2/17/2010 2 17 2010 18 640 524175 4817758 126 40
22:00:44 4/16/2011 4 16 2011 22 658 523477 4817755 214 40
6:00:42 2/4/2013 2 4 2013 6 665 521158 4817748 220 40
20:00:43 2/7/2014 2 7 2014 20 908 523667 4817756 213 40
12:00:48 12/31/2009 12 31 2009 12 639 521791 4817750 218 40
20:00:21 1/30/2013 1 30 2013 20 680 520168 4817745 222 40
6:00:27 4/12/2011 4 12 2011 6 659 521328 4817749 219 40
0:00:43 4/26/2008 4 26 2008 0 634 521009 4817748 220 40
10:00:25 1/19/2013 1 19 2013 10 658 521055 4817748 220 40
18:00:54 2/24/2011 2 24 2011 18 639 522003 4817751 218 40
2:00:54 4/2/2011 4 2 2011 2 661 521340 4817749 219 40
18:00:43 12/11/2008 12 11 2008 18 634 521966 4817751 218 40
2:00:45 12/26/2012 12 26 2012 2 677 520900 4817747 220 40
22:00:42 4/2/2011 4 2 2011 22 666 524429 4817759 97 40
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2:00:43 3/31/2011 3 31 2011 2 667 523356 4817756 214 40
18:01:42 2/2/2014 2 2 2014 18 917 520294 4817746 222 40
18:00:47 2/6/2013 2 6 2013 18 679 524234 4817759 126 40
6:00:55 3/17/2009 3 17 2009 6 633 521307 4817749 219 40
4:00:42 4/12/2011 4 12 2011 4 659 521324 4817749 219 40
18:00:54 3/9/2013 3 9 2013 18 657 520797 4817747 221 40
10:00:49 3/9/2011 3 9 2011 10 657 521305 4817749 219 40
4:00:53 4/12/2011 4 12 2011 4 669 521322 4817749 219 40
18:00:53 3/7/2011 3 7 2011 18 653 520554 4817747 221 40
2:01:24 4/12/2011 4 12 2011 2 659 521322 4817749 219 40
14:00:35 3/22/2010 3 22 2010 14 641 522164 4817752 217 40
20:00:54 2/27/2014 2 27 2014 20 679 520704 4817747 221 40
14:00:56 1/2/2011 1 2 2011 14 646 522600 4817753 216 40
12:00:53 3/8/2011 3 8 2011 12 801 521139 4817749 220 40
4:00:53 1/22/2010 1 22 2010 4 643 524575 4817760 97 40
2:00:25 3/14/2011 3 14 2011 2 655 521238 4817749 219 40
6:00:57 1/27/2013 1 27 2013 6 677 521120 4817749 220 40
0:00:54 12/17/2012 12 17 2012 0 680 524672 4817761 97 40
18:00:44 4/23/2009 4 23 2009 18 640 524440 4817760 97 40
6:00:54 1/17/2011 1 17 2011 6 657 521476 4817750 219 40
22:00:30 3/25/2011 3 25 2011 22 662 521393 4817750 219 40
4:00:47 2/15/2011 2 15 2011 4 638 521158 4817749 220 40
10:00:48 2/24/2013 2 24 2013 10 679 521141 4817749 220 40
6:00:55 12/22/2013 12 22 2013 6 914 520926 4817749 220 40
4:00:34 2/8/2011 2 8 2011 4 650 521107 4817749 220 40
0:01:23 12/26/2012 12 26 2012 0 677 520899 4817749 220 40
16:00:30 2/8/2011 2 8 2011 16 641 520651 4817748 221 40
20:01:44 2/9/2014 2 9 2014 20 908 523735 4817758 213 40
2:00:54 1/21/2014 1 21 2014 2 671 520617 4817748 221 40
14:00:53 3/29/2009 3 29 2009 14 634 521913 4817752 218 40
22:00:41 2/9/2014 2 9 2014 22 908 523739 4817758 213 40
0:00:54 1/31/2013 1 31 2013 0 680 520172 4817747 222 40
22:00:29 4/7/2009 4 7 2009 22 634 520748 4817748 221 40
18:00:53 12/9/2010 12 9 2010 18 650 521908 4817752 218 40
10:00:50 1/14/2010 1 14 2010 10 638 521242 4817750 219 40
8:00:32 2/23/2009 2 23 2009 8 634 521412 4817751 219 40
10:00:50 1/12/2013 1 12 2013 10 665 521507 4817751 219 40
8:00:48 2/23/2009 2 23 2009 8 633 521418 4817751 219 40
18:00:52 3/14/2012 3 14 2012 18 665 522163 4817753 217 40
16:00:47 3/29/2009 3 29 2009 16 635 521932 4817752 218 40
16:00:17 12/11/2008 12 11 2008 16 634 521901 4817752 218 40
18:00:54 12/26/2012 12 26 2012 18 677 520727 4817749 221 40
2:00:54 3/29/2012 3 29 2012 2 680 521947 4817753 218 40
14:00:53 1/27/2014 1 27 2014 14 909 521698 4817752 218 40
18:00:43 2/6/2011 2 6 2011 18 801 523939 4817760 213 40
6:00:11 4/13/2010 4 13 2010 6 652 523338 4817757 214 40
16:00:42 2/15/2014 2 15 2014 16 917 520620 4817749 221 40
4:00:54 3/8/2014 3 8 2014 4 679 521335 4817751 219 40
16:00:54 3/5/2014 3 5 2014 16 909 521557 4817752 219 40
22:01:23 3/28/2010 3 28 2010 22 639 523426 4817758 214 40
10:00:54 1/25/2009 1 25 2009 10 632 521056 4817750 220 40
0:00:54 3/8/2014 3 8 2014 0 679 521321 4817751 219 40
22:00:53 4/1/2011 4 1 2011 22 661 521341 4817751 219 40
2:00:54 4/12/2011 4 12 2011 2 669 521312 4817751 219 40
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18:00:51 3/27/2011 3 27 2011 18 655 522692 4817756 216 40
14:00:54 1/19/2013 1 19 2013 14 658 521022 4817750 220 40
14:00:43 12/26/2010 12 26 2010 14 657 520881 4817750 220 40
6:00:49 2/23/2009 2 23 2009 6 634 521409 4817752 219 40
2:00:56 12/15/2008 12 15 2008 2 637 524461 4817762 97 40
2:00:24 4/3/2011 4 3 2011 2 666 524430 4817762 97 40
8:00:44 12/21/2010 12 21 2010 8 647 521302 4817751 219 40
10:00:54 12/31/2009 12 31 2009 10 639 521793 4817753 218 40
4:00:53 3/18/2011 3 18 2011 4 661 521348 4817752 219 40
4:00:43 2/4/2013 2 4 2013 4 665 521156 4817751 220 40
8:00:31 3/9/2011 3 9 2011 8 801 521345 4817752 219 40
4:01:11 4/3/2014 4 3 2014 4 917 520838 4817750 220 40
4:00:23 4/4/2011 4 4 2011 4 665 524446 4817762 97 40
14:00:47 3/26/2011 3 26 2011 14 650 520965 4817751 220 40
14:00:42 4/12/2012 4 12 2012 14 674 522103 4817754 217 40
18:00:53 3/10/2011 3 10 2011 18 650 523337 4817759 214 40
6:00:55 2/23/2009 2 23 2009 6 633 521420 4817752 219 40
14:00:43 12/27/2012 12 27 2012 14 674 521056 4817751 220 40
2:01:12 2/27/2014 2 27 2014 2 909 521276 4817752 219 40
14:01:02 1/14/2010 1 14 2010 14 638 521253 4817752 219 40
4:00:53 3/7/2013 3 7 2013 4 671 521079 4817751 220 40
22:01:09 3/13/2014 3 13 2014 22 679 520865 4817751 220 40
12:00:21 1/14/2010 1 14 2010 12 638 521243 4817752 219 40
14:00:55 2/27/2010 2 27 2010 14 641 521116 4817751 220 40
0:00:47 4/8/2008 4 8 2008 0 635 521401 4817752 219 40
8:00:54 1/24/2011 1 24 2011 8 641 521302 4817752 219 40
12:00:54 3/22/2010 3 22 2010 12 640 522314 4817755 217 40
18:00:14 4/20/2008 4 20 2008 18 633 524674 4817764 97 40
10:02:43 2/9/2012 2 9 2012 10 641 521593 4817753 219 40
2:00:54 3/25/2011 3 25 2011 2 667 521339 4817752 219 40
22:00:18 2/22/2009 2 22 2009 22 634 521449 4817753 219 40
22:00:54 2/7/2011 2 7 2011 22 647 520990 4817751 220 40
4:00:27 2/23/2009 2 23 2009 4 633 521416 4817753 219 40
18:01:03 1/25/2013 1 25 2013 18 677 521021 4817751 220 40
16:00:54 11/27/2010 11 27 2010 16 657 520423 4817750 221 40
0:00:23 4/12/2011 4 12 2011 0 659 521323 4817752 219 40
18:00:29 1/26/2014 1 26 2014 18 907 521278 4817752 219 40
0:00:53 2/8/2011 2 8 2011 0 647 520993 4817751 220 40
2:00:18 12/17/2012 12 17 2012 2 677 524274 4817762 126 40
12:00:48 1/3/2014 1 3 2014 12 907 520511 4817750 221 40
14:00:53 3/19/2011 3 19 2011 14 801 521019 4817752 220 40
2:00:54 3/16/2011 3 16 2011 2 801 520819 4817751 220 40
14:00:54 1/20/2012 1 20 2012 14 665 521223 4817752 219 40
12:00:30 12/31/2013 12 31 2013 12 907 521477 4817753 219 40
22:00:53 2/24/2010 2 24 2010 22 638 523749 4817761 213 40
0:00:54 2/8/2014 2 8 2014 0 908 523687 4817761 213 40
10:00:47 3/4/2013 3 4 2013 10 658 521280 4817753 219 40
18:00:53 3/6/2011 3 6 2011 18 654 520934 4817752 220 40
22:00:44 1/1/2014 1 1 2014 22 914 520651 4817751 221 40
12:00:54 1/20/2011 1 20 2011 12 657 521885 4817755 218 40
4:00:54 3/30/2011 3 30 2011 4 655 521555 4817754 219 40
10:00:24 12/31/2013 12 31 2013 10 907 521481 4817754 219 40
0:00:53 3/14/2014 3 14 2014 0 679 520863 4817752 220 40
0:00:47 12/19/2010 12 19 2010 0 647 521307 4817753 219 40
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4:00:24 3/23/2013 3 23 2013 4 658 520966 4817752 220 40
18:01:16 2/9/2012 2 9 2012 18 665 524656 4817765 97 40
0:00:42 12/25/2008 12 25 2008 0 632 521502 4817754 219 40
18:00:41 12/9/2010 12 9 2010 18 650 521920 4817755 218 40
2:00:53 3/20/2014 3 20 2014 2 917 524353 4817764 126 40
2:00:52 3/14/2011 3 14 2011 2 653 521290 4817753 219 40
14:00:42 12/12/2010 12 12 2010 14 647 520303 4817750 222 40
0:00:55 1/19/2012 1 19 2012 0 663 524744 4817765 97 40
0:00:41 2/22/2009 2 22 2009 0 634 521189 4817753 220 40
22:00:55 2/25/2011 2 25 2011 22 650 521661 4817755 218 40
4:00:55 4/18/2011 4 18 2011 4 655 523346 4817760 214 40
4:00:54 4/10/2009 4 10 2009 4 633 521275 4817754 219 40
20:01:14 12/12/2013 12 12 2013 20 917 522207 4817757 217 40
22:00:47 2/5/2012 2 5 2012 22 665 524642 4817765 97 40
8:00:53 2/19/2011 2 19 2011 8 638 521523 4817754 219 40
4:01:17 2/1/2013 2 1 2013 4 677 520645 4817752 221 40
20:00:53 2/16/2014 2 16 2014 20 917 520564 4817751 221 40
8:00:42 1/3/2012 1 3 2012 8 658 521120 4817753 220 40
8:00:55 1/15/2010 1 15 2010 8 647 520886 4817753 220 40
6:00:47 1/21/2012 1 21 2012 6 665 521166 4817754 220 40
12:00:59 2/13/2013 2 13 2013 12 665 520853 4817753 220 40
4:00:47 4/3/2011 4 3 2011 4 666 524438 4817765 97 40
8:00:52 1/21/2012 1 21 2012 8 665 521164 4817754 220 40
14:00:49 3/5/2011 3 5 2011 14 654 520775 4817753 221 40
18:01:18 3/20/2010 3 20 2010 18 801 521268 4817754 219 40
10:00:57 1/17/2014 1 17 2014 10 671 520724 4817752 221 40
2:00:54 2/8/2014 2 8 2014 2 908 523698 4817762 213 40
12:00:43 12/31/2009 12 31 2009 12 633 522079 4817757 217 40
13:53:55 12/20/2013 12 20 2013 13 657 521224 4817754 219 40
12:00:41 2/18/2014 2 18 2014 12 679 521450 4817755 219 40
18:00:54 12/5/2010 12 5 2010 18 650 521913 4817756 218 40
6:00:54 3/8/2014 3 8 2014 6 679 521320 4817755 219 40
14:00:42 1/18/2011 1 18 2011 14 647 521475 4817755 219 40
10:01:42 1/8/2012 1 8 2012 10 641 521100 4817754 220 40
22:00:54 1/17/2014 1 17 2014 22 914 520282 4817751 212 40
2:00:54 3/17/2010 3 17 2010 2 656 520751 4817753 221 40
18:00:41 3/20/2008 3 20 2008 18 633 521310 4817755 219 40
16:00:20 2/14/2014 2 14 2014 16 917 521169 4817754 220 40
4:00:48 3/17/2010 3 17 2010 4 656 520748 4817753 221 40
14:00:41 1/20/2010 1 20 2010 14 641 520994 4817754 220 40
0:00:20 1/11/2014 1 11 2014 0 907 523961 4817764 213 40
22:00:11 4/3/2009 4 3 2009 22 638 521280 4817755 219 40
20:00:54 1/17/2014 1 17 2014 20 914 520281 4817752 212 40
22:01:12 3/8/2013 3 8 2013 22 671 521170 4817755 220 40
18:00:53 3/13/2010 3 13 2010 18 646 521379 4817755 219 40
12:01:50 3/17/2013 3 17 2013 12 663 522591 4817759 216 40
2:00:53 12/15/2013 12 15 2013 2 914 521390 4817755 219 40
8:01:06 2/15/2013 2 15 2013 8 665 521227 4817755 219 40
12:00:49 12/23/2013 12 23 2013 12 907 521551 4817756 219 40
8:00:18 3/9/2011 3 9 2011 8 641 521163 4817755 220 40
2:00:53 3/8/2014 3 8 2014 2 679 521318 4817755 219 40
2:00:40 3/26/2011 3 26 2011 2 662 521394 4817756 219 40
8:00:56 12/19/2013 12 19 2013 8 917 521775 4817757 218 40
6:00:24 3/23/2013 3 23 2013 6 658 520965 4817754 220 40
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18:00:49 2/1/2009 2 1 2009 18 633 521445 4817756 219 40
4:00:48 2/10/2013 2 10 2013 4 665 521532 4817756 219 40
18:00:50 1/12/2013 1 12 2013 18 680 521089 4817755 220 40
14:00:38 12/23/2013 12 23 2013 14 907 521552 4817756 219 40
0:00:43 4/10/2009 4 10 2009 0 633 521279 4817755 219 40
14:00:43 2/20/2009 2 20 2009 14 634 521556 4817756 219 40
6:00:56 2/10/2013 2 10 2013 6 665 521536 4817756 219 40
2:00:44 1/16/2010 1 16 2010 2 641 520170 4817752 212 40
16:00:53 12/19/2010 12 19 2010 16 647 521415 4817756 219 40
22:01:23 4/22/2013 4 22 2013 22 677 521014 4817755 220 40
0:01:01 11/20/2010 11 20 2010 0 650 521920 4817758 218 40
10:01:14 3/13/2012 3 13 2012 10 663 521924 4817758 218 40
12:00:56 2/1/2011 2 1 2011 12 638 521825 4817757 218 40
2:00:54 2/23/2009 2 23 2009 2 633 521418 4817756 219 40
2:00:55 4/17/2012 4 17 2012 2 677 523355 4817763 214 40
6:00:24 12/3/2010 12 3 2010 6 647 521252 4817756 219 40
18:00:54 2/12/2009 2 12 2009 18 633 520964 4817755 220 40
10:00:53 1/29/2013 1 29 2013 10 680 521147 4817755 220 40
22:00:54 2/22/2009 2 22 2009 22 633 521416 4817756 219 40
12:00:47 2/18/2014 2 18 2014 12 914 521380 4817756 219 40
0:00:44 4/8/2009 4 8 2009 0 634 520733 4817754 221 40
4:00:49 12/3/2010 12 3 2010 4 647 521250 4817756 219 40
16:00:53 1/28/2014 1 28 2014 16 679 520688 4817754 221 40
10:00:53 2/25/2011 2 25 2011 10 639 521382 4817756 219 40
6:00:53 3/14/2011 3 14 2011 6 655 521250 4817756 219 40
6:00:50 4/4/2011 4 4 2011 6 665 524446 4817767 97 40
14:00:27 1/10/2013 1 10 2013 14 671 521590 4817757 219 40
0:00:37 4/21/2014 4 21 2014 0 908 521370 4817756 219 40
18:01:18 3/26/2008 3 26 2008 18 634 523830 4817765 213 40
10:00:53 2/23/2012 2 23 2012 10 658 521734 4817758 218 40
8:00:54 4/21/2011 4 21 2011 8 663 521921 4817758 218 40
2:00:20 4/10/2009 4 10 2009 2 633 521277 4817756 219 40
22:00:48 2/13/2011 2 13 2011 22 655 521142 4817756 220 40
4:00:44 4/16/2011 4 16 2011 4 661 521221 4817756 219 40
4:00:48 4/17/2012 4 17 2012 4 677 523343 4817763 214 40
2:00:56 4/1/2011 4 1 2011 2 650 523647 4817764 213 40
22:00:55 3/27/2011 3 27 2011 22 669 523282 4817763 214 40
8:00:14 2/28/2011 2 28 2011 8 657 521482 4817757 219 40
6:00:28 3/30/2011 3 30 2011 6 655 521558 4817758 219 40
8:00:53 12/23/2012 12 23 2012 8 665 522021 4817759 217 40
22:00:53 3/7/2014 3 7 2014 22 679 521318 4817757 219 40
22:00:54 3/17/2014 3 17 2014 22 909 520898 4817756 220 40
4:00:42 3/26/2011 3 26 2011 4 662 521392 4817757 219 40
4:00:53 3/18/2011 3 18 2011 4 655 521322 4817757 219 40
6:00:56 1/25/2011 1 25 2011 6 650 524300 4817767 126 40
22:00:49 3/20/2008 3 20 2008 22 633 521325 4817757 219 40
6:00:41 1/30/2014 1 30 2014 6 908 523696 4817765 213 40
0:00:54 1/14/2014 1 14 2014 0 916 523786 4817766 213 40
2:00:21 4/26/2008 4 26 2008 2 634 521006 4817756 220 40
4:00:48 12/17/2012 12 17 2012 4 677 524380 4817768 126 40
10:00:47 1/25/2011 1 25 2011 10 646 520821 4817756 220 40
0:00:53 2/28/2011 2 28 2011 0 642 521482 4817758 219 40
10:00:56 2/15/2010 2 15 2010 10 639 524519 4817768 97 40
0:00:41 3/18/2011 3 18 2011 0 655 521320 4817758 219 40
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10:00:41 12/19/2010 12 19 2010 10 647 521327 4817758 219 40
8:00:47 2/24/2009 2 24 2009 8 632 524362 4817768 126 40
18:00:56 4/26/2014 4 26 2014 18 907 522157 4817760 217 40
4:00:42 1/1/2012 1 1 2012 4 658 522647 4817762 216 40
8:00:54 2/4/2013 2 4 2013 8 665 521154 4817757 220 40
4:00:53 12/19/2013 12 19 2013 4 671 524560 4817769 97 40
0:00:42 3/14/2011 3 14 2011 0 653 521283 4817758 219 40
18:01:18 2/19/2013 2 19 2013 18 677 521018 4817757 220 40
22:00:50 12/3/2010 12 3 2010 22 638 521396 4817758 219 40
22:00:54 3/14/2009 3 14 2009 22 638 521368 4817758 219 40
22:00:56 2/8/2011 2 8 2011 22 641 520942 4817757 220 40
18:00:56 3/20/2010 3 20 2010 18 653 520764 4817756 221 40
4:00:53 2/27/2014 2 27 2014 4 914 521498 4817759 219 40
2:00:48 2/22/2009 2 22 2009 2 634 521207 4817758 219 40
18:00:48 12/9/2010 12 9 2010 18 638 521256 4817758 219 40
0:00:44 1/18/2014 1 18 2014 0 914 520150 4817755 212 40
18:00:56 12/18/2011 12 18 2011 18 667 522206 4817761 217 40
16:00:56 4/9/2009 4 9 2009 16 633 522330 4817762 217 40
16:00:41 2/28/2012 2 28 2012 16 658 520588 4817756 211 40
2:00:53 3/30/2011 3 30 2011 2 655 521550 4817759 219 40
16:00:42 2/17/2011 2 17 2011 16 650 521754 4817760 218 40
6:00:51 2/27/2011 2 27 2011 6 655 521455 4817759 219 40
20:00:54 4/5/2014 4 5 2014 20 913 522450 4817763 216 40
8:00:25 1/4/2011 1 4 2011 8 653 520152 4817755 212 40
20:00:53 3/17/2014 3 17 2014 20 909 520897 4817758 220 40
22:00:23 3/8/2009 3 8 2009 22 633 521022 4817758 220 40
14:00:42 2/3/2012 2 3 2012 14 658 521335 4817759 219 40
6:00:50 4/18/2011 4 18 2011 6 655 523339 4817766 214 40
0:02:43 4/10/2012 4 10 2012 0 672 524573 4817770 97 40
2:00:48 3/22/2010 3 22 2010 2 643 520878 4817758 220 40
12:00:53 12/20/2013 12 20 2013 12 917 521465 4817759 219 40
20:00:56 3/21/2014 3 21 2014 20 679 522016 4817761 217 40
10:00:54 12/25/2012 12 25 2012 10 677 521217 4817759 219 40
2:00:53 3/18/2011 3 18 2011 2 655 521322 4817759 219 40
6:00:42 4/16/2011 4 16 2011 6 661 521217 4817759 219 40
12:00:56 1/28/2013 1 28 2013 12 677 521110 4817759 220 40
10:00:48 12/28/2012 12 28 2012 10 674 521350 4817759 219 40
6:00:54 1/15/2010 1 15 2010 6 647 520893 4817758 220 40
2:00:48 3/4/2013 3 4 2013 2 657 521127 4817759 220 40
22:00:41 4/6/2014 4 6 2014 22 679 520778 4817758 221 40
18:00:53 3/6/2011 3 6 2011 18 641 520540 4817757 211 40
6:00:49 1/4/2011 1 4 2011 6 653 520152 4817756 212 40
12:00:47 1/25/2010 1 25 2010 12 641 521114 4817759 220 40
4:00:43 2/1/2012 2 1 2012 4 658 520587 4817757 211 40
10:00:46 1/13/2013 1 13 2013 10 671 521453 4817760 219 40
14:00:43 12/29/2008 12 29 2008 14 635 521532 4817760 219 40
18:00:21 12/29/2013 12 29 2013 18 911 520788 4817758 221 40
8:00:47 3/31/2012 3 31 2012 8 665 521714 4817761 218 40
14:00:36 1/16/2010 1 16 2010 14 647 520740 4817758 211 40
6:00:55 1/17/2011 1 17 2011 6 646 521208 4817760 219 40
12:00:56 12/26/2010 12 26 2010 12 647 521273 4817760 219 40
8:00:44 1/26/2011 1 26 2011 8 657 521240 4817760 219 40
12:00:23 12/19/2010 12 19 2010 12 647 521325 4817760 219 40
4:00:49 1/9/2012 1 9 2012 4 658 521054 4817759 220 40
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6:00:48 3/3/2011 3 3 2011 6 638 523799 4817768 213 40
22:00:53 1/26/2014 1 26 2014 22 679 520670 4817758 211 40
14:00:43 4/15/2008 4 15 2008 14 633 522334 4817763 217 40
6:00:53 3/7/2013 3 7 2013 6 671 521080 4817759 220 40
12:00:32 3/26/2011 3 26 2011 12 650 521049 4817759 220 40
18:00:50 4/16/2011 4 16 2011 18 655 523523 4817768 214 40
16:01:11 3/3/2014 3 3 2014 16 909 524253 4817770 126 40
6:00:53 4/2/2010 4 2 2010 6 639 524445 4817771 97 40
0:00:53 3/26/2011 3 26 2011 0 662 521391 4817761 219 40
16:00:47 1/1/2011 1 1 2011 16 642 522632 4817765 216 40
0:00:55 3/3/2010 3 3 2010 0 638 521284 4817760 219 40
6:00:42 1/20/2011 1 20 2011 6 657 521532 4817761 219 40
0:00:53 4/19/2011 4 19 2011 0 669 523356 4817767 214 40
22:00:48 1/20/2012 1 20 2012 22 665 521104 4817760 220 40
0:00:54 3/26/2014 3 26 2014 0 908 524308 4817771 126 40
12:00:54 1/17/2011 1 17 2011 12 654 520782 4817759 211 40
22:00:43 4/2/2009 4 2 2009 22 644 521181 4817760 220 40
18:00:20 4/2/2009 4 2 2009 18 644 521182 4817761 220 40
20:00:56 1/1/2014 1 1 2014 20 914 520651 4817759 211 40
2:00:53 1/21/2012 1 21 2012 2 665 521109 4817760 220 40
14:00:49 12/21/2011 12 21 2011 14 658 521501 4817762 219 40
14:00:54 12/22/2011 12 22 2011 14 658 521473 4817762 219 40
6:00:55 3/8/2013 3 8 2013 6 658 521075 4817760 220 40
0:00:21 2/9/2011 2 9 2011 0 641 520937 4817760 220 40
22:00:47 2/21/2009 2 21 2009 22 634 521196 4817761 220 40
2:00:44 5/4/2011 5 4 2011 2 666 523300 4817768 214 40
12:00:41 3/14/2011 3 14 2011 12 801 522100 4817764 217 40
16:00:48 1/22/2011 1 22 2011 16 650 524336 4817772 126 40
10:00:23 1/1/2014 1 1 2014 10 671 520887 4817760 210 40
22:00:48 2/26/2011 2 26 2011 22 801 521274 4817761 219 40
0:00:53 4/23/2013 4 23 2013 0 677 521017 4817761 220 40
6:00:53 4/3/2011 4 3 2011 6 666 524439 4817772 97 40
4:00:54 4/2/2010 4 2 2010 4 639 524445 4817772 97 40
18:00:49 1/6/2011 1 6 2011 18 646 521405 4817762 219 40
16:00:41 1/23/2010 1 23 2010 16 646 521752 4817763 218 40
10:00:54 12/26/2010 12 26 2010 10 647 521198 4817761 220 40
8:00:25 1/25/2011 1 25 2011 8 650 524295 4817772 126 40
8:02:13 3/29/2010 3 29 2010 8 656 522695 4817766 216 40
22:00:45 2/1/2009 2 1 2009 22 633 521445 4817762 219 40
16:00:34 12/21/2011 12 21 2011 16 658 521501 4817763 219 40
10:00:30 2/15/2013 2 15 2013 10 677 521807 4817764 218 40
0:00:48 2/27/2011 2 27 2011 0 801 521284 4817762 219 40
0:00:56 1/22/2012 1 22 2012 0 665 521109 4817761 220 40
22:00:27 2/7/2014 2 7 2014 22 908 523686 4817770 213 40
4:00:42 2/27/2011 2 27 2011 4 655 521457 4817763 219 40
4:00:44 2/9/2011 2 9 2011 4 641 520940 4817761 210 40
16:00:41 12/22/2011 12 22 2011 16 658 521471 4817763 219 40
0:00:15 3/15/2009 3 15 2009 0 638 521356 4817762 219 40
2:00:48 4/1/2013 4 1 2013 2 677 524566 4817773 97 40
2:00:48 12/22/2013 12 22 2013 2 914 520693 4817760 211 40
18:01:15 1/22/2011 1 22 2011 18 641 520561 4817760 211 40
18:00:49 3/6/2011 3 6 2011 18 650 520959 4817761 210 40
0:00:44 2/2/2011 2 2 2011 0 654 521456 4817763 219 40
18:00:53 4/14/2009 4 14 2009 18 639 524236 4817772 126 40
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6:00:49 4/17/2014 4 17 2014 6 908 523095 4817768 215 40
2:00:44 2/9/2011 2 9 2011 2 641 520942 4817761 210 40
16:00:36 3/2/2014 3 2 2014 16 679 520593 4817760 211 40
14:00:42 3/15/2011 3 15 2011 14 654 522041 4817765 217 40
18:00:53 4/1/2010 4 1 2010 18 638 524491 4817774 97 40
14:00:44 1/10/2013 1 10 2013 14 665 521225 4817762 219 40
4:00:24 2/25/2013 2 25 2013 4 658 521180 4817762 220 40
4:00:45 1/21/2012 1 21 2012 4 665 521110 4817762 210 40
12:00:56 2/16/2011 2 16 2011 12 638 521632 4817764 218 40
22:00:52 12/9/2010 12 9 2010 22 654 520754 4817761 211 40
18:00:48 4/4/2012 4 4 2012 18 665 521277 4817763 219 40
0:00:53 1/27/2014 1 27 2014 0 679 520673 4817761 211 40
12:00:43 1/20/2011 1 20 2011 12 639 521842 4817765 218 40
22:00:54 4/18/2011 4 18 2011 22 669 523357 4817770 214 40
8:01:18 2/20/2009 2 20 2009 8 634 521373 4817763 219 40
12:00:54 12/21/2011 12 21 2011 12 658 521503 4817764 219 40
8:00:55 3/10/2011 3 10 2011 8 801 521418 4817764 219 40
22:00:39 3/2/2010 3 2 2010 22 638 521283 4817763 219 40
12:00:24 12/28/2012 12 28 2012 12 674 521346 4817763 219 40
2:00:41 2/2/2011 2 2 2011 2 654 521458 4817764 219 40
10:01:17 2/2/2013 2 2 2013 10 665 521140 4817763 210 40
20:01:26 3/6/2014 3 6 2014 20 917 521249 4817763 219 40
22:01:18 12/24/2009 12 24 2009 22 647 520891 4817762 210 40
22:00:38 3/16/2010 3 16 2010 22 801 520939 4817762 210 40
8:00:53 1/20/2011 1 20 2011 8 657 521532 4817764 219 40
18:00:50 2/25/2009 2 25 2009 18 633 520880 4817762 210 40
4:00:33 3/16/2009 3 16 2009 4 644 521583 4817764 219 40
2:00:57 3/9/2013 3 9 2013 2 671 521177 4817763 210 40
0:00:45 4/8/2011 4 8 2011 0 650 524177 4817773 126 40
4:00:50 2/13/2009 2 13 2009 4 633 521115 4817763 210 40
22:00:39 4/18/2012 4 18 2012 22 666 524466 4817774 97 40
22:00:47 3/28/2011 3 28 2011 22 663 521570 4817764 219 40
6:00:53 3/17/2011 3 17 2011 6 655 521290 4817763 219 40
10:00:21 1/5/2011 1 5 2011 10 654 521519 4817764 219 40
12:00:53 12/9/2010 12 9 2010 12 639 520901 4817762 210 40
10:01:11 1/21/2011 1 21 2011 10 657 521857 4817765 218 40
0:00:42 4/29/2009 4 29 2009 0 639 521686 4817765 218 40
18:00:53 3/2/2010 3 2 2010 18 638 521279 4817764 219 40
6:00:39 2/20/2009 2 20 2009 6 634 521373 4817764 219 40
16:00:43 3/9/2013 3 9 2013 16 658 521026 4817763 210 40
2:00:48 3/25/2011 3 25 2011 2 659 521294 4817764 219 40
14:00:42 1/24/2010 1 24 2010 14 646 521413 4817764 219 40
20:00:36 12/16/2013 12 16 2013 20 917 521763 4817765 218 40
16:01:11 1/24/2013 1 24 2013 16 677 521769 4817765 218 40
16:01:08 1/8/2011 1 8 2011 16 650 521100 4817763 210 40
6:00:12 3/27/2011 3 27 2011 6 669 521366 4817764 219 40
16:00:53 12/31/2013 12 31 2013 16 909 521679 4817765 218 40
4:00:20 3/27/2011 3 27 2011 4 658 521307 4817764 219 40
22:00:41 1/13/2014 1 13 2014 22 916 523784 4817772 213 40
10:01:07 1/28/2013 1 28 2013 10 677 521095 4817763 210 40
16:00:56 1/10/2013 1 10 2013 16 680 521567 4817765 219 40
14:00:43 12/30/2009 12 30 2009 14 646 521816 4817766 218 40
4:00:48 3/24/2011 3 24 2011 4 661 521378 4817765 219 40
18:00:40 12/31/2009 12 31 2009 18 639 522406 4817768 217 40
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0:00:47 12/15/2013 12 15 2013 0 914 521398 4817765 219 40
22:00:52 1/5/2010 1 5 2010 22 633 522186 4817767 217 40
0:00:18 1/16/2010 1 16 2010 0 641 520168 4817761 212 40
12:00:47 1/12/2013 1 12 2013 12 677 521503 4817765 219 40
18:00:47 2/25/2011 2 25 2011 18 650 521658 4817766 218 40
18:00:54 2/5/2012 2 5 2012 18 665 524685 4817776 97 40
4:01:11 4/16/2011 4 16 2011 4 641 521184 4817764 210 40
2:01:06 2/15/2014 2 15 2014 2 679 521421 4817765 219 40
6:00:41 1/25/2011 1 25 2011 6 657 521405 4817765 219 40
22:00:53 3/15/2012 3 15 2012 22 666 521560 4817765 219 40
22:00:53 12/9/2010 12 9 2010 22 647 520762 4817763 211 40
4:01:55 4/2/2010 4 2 2010 4 638 524441 4817776 97 40
18:00:55 3/20/2010 3 20 2010 18 639 520821 4817763 210 40
0:00:53 12/17/2013 12 17 2013 0 917 521765 4817766 218 40
22:00:32 2/25/2009 2 25 2009 22 633 520878 4817764 210 40
22:00:44 3/24/2009 3 24 2009 22 644 521220 4817765 209 40
20:00:50 3/17/2014 3 17 2014 20 914 521088 4817764 210 40
16:00:55 3/28/2009 3 28 2009 16 646 521313 4817765 209 40
22:00:48 3/24/2011 3 24 2011 22 667 521314 4817765 209 40
0:00:42 1/21/2012 1 21 2012 0 665 521083 4817765 210 40
6:00:48 4/2/2010 4 2 2010 6 638 524437 4817776 97 40
14:00:56 4/14/2009 4 14 2009 14 634 521298 4817765 209 40
18:01:54 12/17/2012 12 17 2012 18 680 523657 4817773 213 40
0:00:44 1/22/2010 1 22 2010 0 641 520122 4817762 212 40
4:01:16 4/17/2012 4 17 2012 4 670 523378 4817772 214 40
2:00:52 1/1/2010 1 1 2010 2 641 524206 4817775 126 40
10:00:49 3/5/2011 3 5 2011 10 641 520900 4817764 210 40
22:00:54 2/18/2014 2 18 2014 22 917 521350 4817766 209 40
4:00:51 2/19/2014 2 19 2014 4 917 521630 4817767 218 40
18:00:48 3/16/2009 3 16 2009 18 634 521799 4817767 218 40
20:00:53 2/5/2012 2 5 2012 20 665 524651 4817777 97 40
12:00:49 1/1/2014 1 1 2014 12 671 520882 4817765 210 40
22:01:12 2/25/2011 2 25 2011 22 638 521540 4817767 209 40
14:00:48 4/26/2014 4 26 2014 14 907 521829 4817768 218 40
6:00:55 1/1/2011 1 1 2011 6 647 520880 4817765 210 40
0:00:53 3/9/2013 3 9 2013 0 671 521174 4817766 210 40
10:00:54 1/25/2011 1 25 2011 10 639 524737 4817778 97 40
6:01:12 4/3/2014 4 3 2014 6 917 520813 4817765 210 40
18:00:54 3/2/2010 3 2 2010 18 640 521903 4817768 218 40
10:00:53 1/7/2010 1 7 2010 10 641 521349 4817767 209 40
20:00:42 3/15/2012 3 15 2012 20 663 521537 4817767 209 40
8:00:25 12/22/2013 12 22 2013 8 908 521175 4817766 210 40
10:01:42 2/9/2012 2 9 2012 10 658 521714 4817768 218 40
2:00:44 3/6/2010 3 6 2010 2 638 524283 4817777 126 40
4:00:54 3/6/2010 3 6 2010 4 638 524286 4817777 126 40
18:00:28 1/30/2010 1 30 2010 18 647 520204 4817763 212 40
18:00:48 3/27/2010 3 27 2010 18 801 522540 4817771 216 40
14:00:43 3/20/2008 3 20 2008 14 637 521348 4817767 209 40
4:00:41 12/22/2013 12 22 2013 4 908 521167 4817766 210 40
22:00:49 3/29/2011 3 29 2011 22 801 521243 4817766 209 40
22:00:36 2/1/2011 2 1 2011 22 654 521449 4817767 209 40
0:00:36 3/25/2011 3 25 2011 0 667 521314 4817767 209 40
0:00:53 4/16/2008 4 16 2008 0 635 520845 4817765 210 40
8:00:23 2/9/2011 2 9 2011 8 655 521246 4817767 209 40
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0:00:56 3/29/2011 3 29 2011 0 663 521557 4817768 209 40
0:00:47 3/25/2011 3 25 2011 0 659 521292 4817767 209 40
8:00:41 1/27/2012 1 27 2012 8 665 521125 4817766 210 40
0:00:20 3/30/2011 3 30 2011 0 801 521232 4817767 209 40
6:00:59 4/16/2011 4 16 2011 6 641 521179 4817767 210 40
8:00:32 1/21/2014 1 21 2014 8 671 520595 4817765 211 40
18:00:20 4/2/2011 4 2 2011 18 659 520827 4817766 210 40
12:00:43 2/23/2013 2 23 2013 12 658 521324 4817767 209 40
6:00:49 12/25/2008 12 25 2008 6 635 524457 4817778 97 40
0:00:50 2/20/2011 2 20 2011 0 654 520994 4817766 210 40
18:00:55 2/15/2010 2 15 2010 18 643 524741 4817779 97 40
22:00:23 3/24/2011 3 24 2011 22 659 521291 4817767 209 40
8:00:31 1/17/2011 1 17 2011 8 657 521474 4817768 209 40
22:00:44 3/19/2012 3 19 2012 22 658 520876 4817766 210 40
2:00:54 4/16/2011 4 16 2011 2 641 520919 4817766 210 40
16:00:41 2/23/2009 2 23 2009 16 632 524635 4817779 97 40
0:00:47 3/16/2012 3 16 2012 0 666 521551 4817768 209 40
10:00:44 11/17/2010 11 17 2010 10 654 521233 4817767 209 40
0:00:55 12/22/2013 12 22 2013 0 914 520208 4817764 212 40
6:00:56 1/27/2012 1 27 2012 6 665 521126 4817767 210 40
18:00:12 3/29/2011 3 29 2011 18 801 521263 4817768 209 40
2:00:48 3/23/2013 3 23 2013 2 658 520977 4817767 210 40
16:00:55 2/24/2013 2 24 2013 16 679 520624 4817766 211 40
8:00:37 2/10/2013 2 10 2013 8 665 521538 4817769 209 40
2:00:54 4/10/2012 4 10 2012 2 673 524443 4817779 97 40
14:00:53 2/17/2011 2 17 2011 14 650 521830 4817770 218 40
0:00:21 3/20/2012 3 20 2012 0 658 520881 4817767 210 40
18:00:56 3/21/2010 3 21 2010 18 640 522444 4817772 216 40
22:00:43 4/16/2012 4 16 2012 22 677 523422 4817775 214 40
20:00:31 2/18/2014 2 18 2014 20 917 521354 4817768 209 40
8:00:54 12/3/2010 12 3 2010 8 647 521260 4817768 209 40
16:00:54 2/16/2013 2 16 2013 16 680 524208 4817778 126 40
0:00:23 3/26/2013 3 26 2013 0 663 524723 4817780 97 40
4:00:47 3/22/2010 3 22 2010 4 638 520522 4817766 211 40
12:00:41 2/23/2013 2 23 2013 12 665 521318 4817768 209 40
4:00:48 2/10/2011 2 10 2011 4 641 521668 4817770 208 40
10:00:37 2/25/2011 2 25 2011 10 654 521645 4817770 208 40
16:00:21 1/20/2012 1 20 2012 16 665 521225 4817768 209 40
18:00:54 3/18/2010 3 18 2010 18 801 522259 4817772 217 40
2:00:42 5/2/2009 5 2 2009 2 634 521336 4817769 209 40
20:00:23 1/20/2012 1 20 2012 20 665 521104 4817768 210 40
6:00:39 12/23/2008 12 23 2008 6 633 524608 4817780 97 40
18:00:41 4/8/2008 4 8 2008 18 633 521353 4817769 209 40
12:00:48 12/24/2012 12 24 2012 12 671 520882 4817767 210 40
10:00:48 1/23/2011 1 23 2011 10 641 521247 4817769 209 40
12:00:37 1/31/2014 1 31 2014 12 907 520575 4817767 211 40
0:00:41 4/17/2012 4 17 2012 0 677 523426 4817776 214 40
22:00:54 12/12/2010 12 12 2010 22 647 520747 4817767 211 40
0:00:41 1/4/2012 1 4 2012 0 658 520897 4817768 210 40
18:00:54 5/6/2009 5 6 2009 18 646 521863 4817771 208 40
22:00:56 1/3/2014 1 3 2014 22 911 523866 4817778 213 40
14:00:47 3/5/2011 3 5 2011 14 657 520796 4817768 211 40
22:00:53 1/7/2012 1 7 2012 22 663 521168 4817769 210 40
22:00:23 4/20/2011 4 20 2011 22 654 523458 4817776 214 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:33 3/3/2014 3 3 2014 14 917 520980 4817768 210 40
22:00:23 3/24/2009 3 24 2009 22 633 521273 4817769 209 40
18:00:54 2/1/2011 2 1 2011 18 654 521426 4817770 209 40
10:00:50 3/21/2010 3 21 2010 10 655 521592 4817770 209 40
8:00:44 2/1/2012 2 1 2012 8 658 520585 4817767 211 40
6:00:56 12/22/2013 12 22 2013 6 908 521175 4817769 210 40
12:00:44 3/22/2010 3 22 2010 12 641 522401 4817773 217 40
22:01:04 3/24/2011 3 24 2011 22 655 521195 4817769 210 40
8:00:37 1/10/2014 1 10 2014 8 914 520200 4817766 212 40
6:00:54 4/17/2012 4 17 2012 6 670 523374 4817777 214 40
8:00:30 1/11/2014 1 11 2014 8 907 523871 4817778 213 40
6:00:43 1/17/2014 1 17 2014 6 671 520591 4817767 211 40
10:00:47 12/19/2013 12 19 2013 10 917 521582 4817771 209 40
14:00:54 4/13/2010 4 13 2010 14 652 522201 4817773 217 40
16:00:48 1/15/2011 1 15 2011 16 654 520689 4817768 211 40
18:00:53 2/21/2013 2 21 2013 18 677 520536 4817767 211 40
8:00:54 1/17/2014 1 17 2014 8 671 520595 4817768 211 40
22:01:24 12/16/2012 12 16 2012 22 680 524689 4817782 97 40
6:00:53 3/20/2008 3 20 2008 6 632 521335 4817770 209 40
14:01:18 2/24/2013 2 24 2013 14 679 520619 4817768 211 40
0:00:30 2/27/2014 2 27 2014 0 909 521242 4817770 209 40
16:00:48 3/19/2008 3 19 2008 16 633 521688 4817771 208 40
22:00:30 4/19/2012 4 19 2012 22 658 523542 4817777 214 40
18:00:54 3/4/2010 3 4 2010 18 641 520748 4817768 211 40
14:00:42 12/14/2013 12 14 2013 14 917 520830 4817769 210 40
16:01:09 3/28/2009 3 28 2009 16 647 521348 4817770 209 40
16:00:24 3/25/2011 3 25 2011 16 659 521802 4817772 208 40
16:00:59 2/1/2011 2 1 2011 16 801 521755 4817772 208 40
4:00:48 12/23/2008 12 23 2008 4 633 524612 4817782 97 40
18:00:42 3/19/2011 3 19 2011 18 665 521239 4817770 209 40
6:00:44 3/31/2012 3 31 2012 6 658 524581 4817782 97 40
2:00:44 3/27/2011 3 27 2011 2 658 521306 4817771 209 40
18:00:53 3/20/2010 3 20 2010 18 656 521253 4817770 209 40
8:00:24 12/25/2008 12 25 2008 8 635 524454 4817781 97 40
4:00:42 3/31/2011 3 31 2011 4 664 523236 4817777 214 40
14:00:42 2/13/2013 2 13 2013 14 677 520867 4817769 210 40
18:00:38 4/9/2014 4 9 2014 18 917 521702 4817772 208 40
4:00:56 2/25/2009 2 25 2009 4 633 521674 4817772 208 40
2:00:14 2/25/2009 2 25 2009 2 633 521793 4817773 208 40
18:00:53 4/8/2009 4 8 2009 18 644 524713 4817783 97 40
2:00:44 12/26/2008 12 26 2008 2 634 524198 4817781 126 40
22:00:44 3/2/2010 3 2 2010 22 639 521170 4817771 210 40
18:01:11 3/26/2012 3 26 2012 18 641 521548 4817772 209 40
22:00:44 3/24/2011 3 24 2011 22 665 521192 4817771 210 40
2:00:53 4/8/2014 4 8 2014 2 917 521023 4817770 210 40
2:00:45 2/1/2012 2 1 2012 2 658 520612 4817769 211 40
10:01:12 11/19/2010 11 19 2010 10 655 521540 4817772 209 40
10:00:53 2/1/2011 2 1 2011 10 638 521850 4817773 208 40
6:00:48 4/29/2014 4 29 2014 6 908 523094 4817777 215 40
22:00:54 4/1/2011 4 1 2011 22 665 521247 4817771 209 40
12:00:48 1/30/2011 1 30 2011 12 654 520970 4817770 210 40
12:00:42 12/30/2012 12 30 2012 12 677 521188 4817771 210 40
10:00:41 3/9/2011 3 9 2011 10 655 521371 4817771 209 40
16:00:54 12/9/2010 12 9 2010 16 639 520764 4817770 211 40
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20:00:54 1/15/2014 1 15 2014 20 908 520629 4817769 211 40
18:00:53 4/4/2011 4 4 2011 18 647 520664 4817769 211 40
20:00:49 3/15/2014 3 15 2014 20 909 521392 4817772 209 40
22:00:48 3/18/2010 3 18 2010 22 655 521855 4817773 208 40
0:00:55 4/21/2011 4 21 2011 0 654 523455 4817779 214 40
2:01:23 4/10/2012 4 10 2012 2 672 524480 4817782 97 40
2:00:41 4/4/2008 4 4 2008 2 637 521674 4817773 208 40
0:00:21 3/25/2008 3 25 2008 0 637 523686 4817780 213 40
16:00:41 2/22/2011 2 22 2011 16 653 521531 4817772 209 40
0:00:36 4/2/2011 4 2 2011 0 665 521252 4817772 209 40
0:00:49 4/4/2008 4 4 2008 0 637 521676 4817773 208 40
18:00:54 3/17/2010 3 17 2010 18 639 521267 4817772 209 40
12:00:42 1/21/2011 1 21 2011 12 647 521837 4817774 208 40
10:00:54 12/24/2012 12 24 2012 10 671 520877 4817771 210 40
14:00:54 1/25/2010 1 25 2010 14 641 521109 4817772 210 40
14:00:41 3/25/2011 3 25 2011 14 661 521874 4817774 208 40
10:00:50 2/22/2011 2 22 2011 10 654 521324 4817772 209 40
12:00:54 2/13/2013 2 13 2013 12 677 520864 4817771 210 40
10:00:47 1/24/2010 1 24 2010 10 646 521426 4817773 209 40
12:00:23 12/20/2008 12 20 2008 12 632 521773 4817774 208 40
2:01:23 5/10/2010 5 10 2010 2 646 521249 4817772 209 40
6:00:42 2/1/2012 2 1 2012 6 658 520582 4817770 211 40
12:00:50 3/13/2012 3 13 2012 12 665 521768 4817774 208 40
18:01:07 3/25/2009 3 25 2009 18 642 522492 4817776 216 40
14:00:48 4/26/2014 4 26 2014 14 909 521994 4817775 208 40
20:00:55 2/2/2014 2 2 2014 20 671 520529 4817770 211 40
10:00:26 1/12/2013 1 12 2013 10 677 521503 4817773 209 40
16:00:30 12/19/2011 12 19 2011 16 658 521136 4817772 210 40
10:00:48 1/3/2011 1 3 2011 10 657 521258 4817772 209 40
10:00:56 1/29/2013 1 29 2013 10 677 521092 4817772 210 40
12:00:53 1/7/2013 1 7 2013 12 671 521366 4817773 209 40
14:00:41 3/9/2013 3 9 2013 14 658 521055 4817772 210 40
22:00:13 4/9/2009 4 9 2009 22 633 521260 4817773 209 40
0:00:27 3/27/2011 3 27 2011 0 658 521304 4817773 209 40
4:00:20 2/6/2009 2 6 2009 4 632 521600 4817774 209 40
0:00:53 1/29/2013 1 29 2013 0 677 520641 4817771 211 40
6:00:24 4/7/2013 4 7 2013 6 658 523166 4817779 215 40
14:00:41 1/20/2010 1 20 2010 14 646 521273 4817773 209 40
6:00:54 4/8/2008 4 8 2008 6 633 521300 4817773 209 40
12:00:48 2/10/2014 2 10 2014 12 671 521763 4817775 208 40
0:00:41 4/20/2009 4 20 2009 0 634 521958 4817775 208 40
16:00:53 12/17/2008 12 17 2008 16 632 522017 4817776 207 40
14:00:54 1/9/2013 1 9 2013 14 665 522103 4817776 207 40
12:00:56 1/24/2010 1 24 2010 12 646 521427 4817774 209 40
22:00:15 4/4/2009 4 4 2009 22 643 521286 4817773 209 40
18:01:00 1/10/2014 1 10 2014 18 907 524502 4817784 97 40
6:00:58 4/28/2010 4 28 2010 6 646 521716 4817775 208 40
0:00:43 3/3/2010 3 3 2010 0 639 521171 4817773 210 40
8:00:57 12/20/2010 12 20 2010 8 657 521389 4817774 209 40
6:00:56 4/21/2011 4 21 2011 6 664 523225 4817780 214 40
14:00:41 12/30/2012 12 30 2012 14 677 521189 4817773 210 40
2:00:54 3/12/2011 3 12 2011 2 801 521220 4817774 209 40
22:00:54 3/6/2011 3 6 2011 22 650 521204 4817774 210 40
16:01:12 2/8/2013 2 8 2013 16 677 521173 4817774 210 40
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22:00:06 2/19/2011 2 19 2011 22 654 520965 4817773 210 40
18:00:47 4/10/2011 4 10 2011 18 654 520626 4817772 211 40
18:00:48 3/20/2011 3 20 2011 18 801 522327 4817778 207 40
0:00:42 4/22/2008 4 22 2008 0 632 523347 4817781 214 40
8:00:23 3/29/2009 3 29 2009 8 634 521359 4817775 209 40
14:00:47 12/18/2013 12 18 2013 14 914 521346 4817775 209 40
0:00:54 4/5/2009 4 5 2009 0 643 521287 4817774 209 40
10:01:26 1/30/2014 1 30 2014 10 914 521093 4817774 210 40
0:00:50 4/3/2008 4 3 2008 0 633 521395 4817775 209 40
2:00:20 3/9/2009 3 9 2009 2 633 521107 4817774 210 40
4:00:44 1/30/2014 1 30 2014 4 916 523819 4817783 213 40
4:00:55 3/26/2011 3 26 2011 4 661 521164 4817774 210 40
12:00:47 1/8/2013 1 8 2013 12 675 524351 4817785 126 40
12:00:42 12/19/2011 12 19 2011 12 658 521119 4817774 210 40
16:00:52 3/13/2010 3 13 2010 16 639 520934 4817774 210 40
14:00:48 3/12/2013 3 12 2013 14 658 520838 4817774 210 40
8:00:56 1/15/2011 1 15 2011 8 657 521213 4817775 209 40
0:00:54 3/22/2011 3 22 2011 0 669 523443 4817782 214 40
18:00:53 3/19/2012 3 19 2012 18 663 520653 4817773 211 40
14:00:47 3/18/2010 3 18 2010 14 656 521883 4817777 208 40
18:00:47 1/12/2011 1 12 2011 18 650 523941 4817784 213 40
4:00:42 4/8/2008 4 8 2008 4 633 521297 4817775 209 40
2:00:30 2/27/2011 2 27 2011 2 801 521262 4817775 209 40
4:00:47 4/1/2011 4 1 2011 4 662 521238 4817775 209 40
18:00:52 3/26/2012 3 26 2012 18 671 521478 4817776 209 40
6:00:15 4/25/2008 4 25 2008 6 631 521665 4817777 208 40
4:00:47 1/25/2011 1 25 2011 4 650 524298 4817786 126 40
18:00:56 4/2/2009 4 2 2009 18 642 521478 4817776 209 40
18:00:34 3/10/2013 3 10 2013 18 671 520835 4817774 210 40
8:00:54 1/15/2010 1 15 2010 8 633 521388 4817776 209 40
2:00:42 3/27/2011 3 27 2011 2 669 521360 4817776 209 40
6:00:39 2/27/2011 2 27 2011 6 801 521479 4817776 209 40
18:00:54 5/5/2011 5 5 2011 18 665 520937 4817775 210 40
2:00:33 4/16/2011 4 16 2011 2 661 521008 4817775 210 40
10:00:43 3/30/2011 3 30 2011 10 655 521191 4817775 210 40
6:00:42 3/31/2011 3 31 2011 6 664 523239 4817782 214 40
20:00:44 4/6/2014 4 6 2014 20 679 520827 4817774 210 40
6:00:48 2/6/2009 2 6 2009 6 632 521615 4817777 208 40
22:00:56 2/25/2014 2 25 2014 22 914 521237 4817776 209 40
12:00:42 1/19/2013 1 19 2013 12 658 521082 4817775 210 40
22:00:41 12/20/2013 12 20 2013 22 909 521573 4817777 209 40
6:00:54 12/23/2012 12 23 2012 6 671 521387 4817776 209 40
14:00:16 3/18/2008 3 18 2008 14 633 521757 4817778 208 40
4:01:12 3/12/2011 3 12 2011 4 801 521215 4817776 209 40
22:00:22 4/2/2009 4 2 2009 22 642 521478 4817777 209 40
2:00:55 1/1/2011 1 1 2011 2 647 520865 4817775 210 40
14:00:53 3/5/2011 3 5 2011 14 655 520832 4817775 210 40
2:00:26 1/30/2014 1 30 2014 2 916 523801 4817785 213 40
22:01:23 4/27/2010 4 27 2010 22 640 524262 4817787 126 40
14:00:49 1/2/2009 1 2 2009 14 633 524497 4817787 97 40
6:00:42 3/25/2009 3 25 2009 6 644 521217 4817776 209 40
6:00:50 2/19/2014 2 19 2014 6 917 521637 4817778 208 40
14:00:42 1/23/2010 1 23 2010 14 646 521753 4817778 208 40
2:00:52 3/16/2013 3 16 2013 2 663 520811 4817775 210 40
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10:00:24 3/13/2012 3 13 2012 10 658 521827 4817778 208 40
14:00:50 3/25/2011    3       25      2011    14      658     521932  4817779 208     40
10:00:23        12/23/2011      12      23      2011    10      658     521381  4817777 209     40
4:00:56 12/23/2012      12      23      2012    4       671     521384  4817777 209     40
14:00:41        3/5/2011        3       5       2011    14      653     520625  4817775 211     40
2:00:25 1/4/2011        1       4       2011    2       653     520145  4817773 212     40
18:01:18        2/8/2009        2       8       2009    18      637     524603  4817788 97      40
22:00:34        2/8/2012        2       8       2012    22      663     524563  4817788 97      40
2:00:17 12/23/2012      12      23      2012    2       658     521347  4817777 209     40
16:01:11        3/20/2010       3       20      2010    16      639     520769  4817775 211     40
10:00:56        2/16/2011       2       16      2011    10      650     521608  4817778 208     40
10:00:50        2/22/2009       2       22      2009    10      633     521419  4817778 209     40
22:00:21        4/2/2008        4       2       2008    22      633     521397  4817777 209     40
14:00:42        2/25/2011       2       25      2011    14      655     521253  4817777 209     40
0:00:56 3/25/2009       3       25      2009    0       633     521289  4817777 209     40
10:00:41        2/28/2010       2       28      2010    10      633     520788  4817776 211     40
2:00:47 4/8/2008        4       8       2008    2       635     521361  4817777 209     40
8:00:55 12/23/2008      12      23      2008    8       633     524610  4817789 97      40
4:00:24 3/31/2011       3       31      2011    4       668     523242  4817784 204     40
16:00:43        1/7/2009        1       7       2009    16      634     521826  4817779 208     40
0:00:21 3/25/2009       3       25      2009    0       644     521231  4817777 209     40
10:00:41        4/23/2009       4       23      2009    10      646     521911  4817779 208     40
20:00:52        12/20/2013      12      20      2013    20      909     521572  4817778 209     40
2:00:52 3/25/2011       3       25      2011    2       655     521192  4817777 210     40
0:00:50 4/3/2009        4       3       2009    0       642     521477  4817778 209     40
18:00:31        12/9/2010       12      9       2010    18      654     520746  4817776 211     40
10:00:42        12/19/2011      12      19      2011    10      658     521114  4817777 210     40
6:01:11 3/8/2012        3       8       2012    6       665     521229  4817778 209     40
22:00:20        4/3/2009        4       3       2009    22      633     521300  4817778 209     40
14:00:15        2/12/2011       2       12      2011    14      650     520957  4817777 210     40
6:00:48 2/8/2011        2       8       2011    6       654     521072  4817777 210     40
14:00:53        12/19/2011      12      19      2011    14      658     521120  4817777 210     40
10:00:51        11/17/2010      11      17      2010    10      655     521256  4817778 209     40
14:00:47        12/20/2008      12      20      2008    14      632     521767  4817780 208     40
12:01:10        12/15/2013      12      15      2013    12      914     520844  4817777 210     40
0:01:08 2/1/2011        2       1       2011    0       647     522632  4817783 206     40
10:00:54        1/24/2010       1       24      2010    10      638     521310  4817778 209     40
16:00:38        1/24/2010       1       24      2010    16      647     521215  4817778 209     40
10:01:08        2/16/2011       2       16      2011    10      654     521474  4817779 209     40
6:00:24 2/25/2013       2       25      2013    6       658     521195  4817778 210     40
18:00:55        12/27/2012      12      27      2012    18      677     520239  4817775 212     40
22:00:49        3/25/2010       3       25      2010    22      647     521275  4817778 209     40
6:00:44 1/29/2011       1       29      2011    6       657     521546  4817779 209     40
16:00:31        12/30/2012      12      30      2012    16      674     521071  4817778 210     40
12:00:41        1/24/2010       1       24      2010    12      638     521312  4817779 209     40
12:00:26        2/5/2010        2       5       2010    12      640     521219  4817778 209     40
22:00:53        4/20/2013       4       20      2013    22      658     523858  4817787 213     40
2:00:54 3/24/2011       3       24      2011    2       661     521372  4817779 209     40
0:00:44 4/4/2009        4       4       2009    0       633     521304  4817779 209     40
2:00:56 4/2/2011        4       2       2011    2       665     521259  4817779 209     40
2:00:48 12/24/2012      12      24      2012    2       657     520239  4817776 212     40
22:00:42        3/19/2011       3       19      2011    22      664     521167  4817779 210     40
16:00:53        12/9/2010       12      9       2010    16      654     520744  4817777 211     40
16:00:44        12/18/2013      12      18      2013    16      914     521331  4817779 209     40
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18:00:40        4/10/2010       4       10      2010    18      652     522099  4817782 207     40
13:34:26        12/14/2013      12      14      2013    13      657     520829  4817778 210     40
18:00:54        3/2/2010        3       2       2010    18      639     521167  4817779 210     40
22:00:47        12/17/2013      12      17      2013    22      917     521543  4817780 209     40
22:00:54        4/9/2012        4       9       2012    22      675     524711  4817791 97      40
18:01:07        3/19/2011       3       19      2011    18      658     521959  4817781 208     40
18:00:54        4/28/2009       4       28      2009    18      640     524250  4817789 126     40
16:00:53        1/13/2011       1       13      2011    16      650     521657  4817780 208     40
2:00:26 3/9/2013        3       9       2013    2       658     521196  4817779 210     40
6:00:52 1/15/2011       1       15      2011    6       654     521129  4817779 210     40
10:00:56        12/26/2010      12      26      2010    10      657     521184  4817779 210     40
10:00:55        12/20/2010      12      20      2010    10      647     521358  4817780 209     40
4:00:53 3/27/2011       3       27      2011    4       669     521358  4817780 209     40
22:00:53        3/5/2013        3       5       2013    22      677     521192  4817779 210     40
2:00:47 3/25/2011       3       25      2011    2       665     521192  4817779 210     40
18:01:26        12/22/2012      12      22      2012    18      657     520577  4817778 211     40
18:00:53        12/7/2010       12      7       2010    18      654     522331  4817783 207     40
8:00:26 2/25/2013       2       25      2013    8       658     521193  4817780 210     40
18:00:47        2/24/2013       2       24      2013    18      658     520575  4817778 211     40
22:00:48        1/30/2010       1       30      2010    22      647     520203  4817777 212     40
16:00:53        12/16/2013      12      16      2013    16      917     521363  4817780 209     40
8:00:41 3/3/2012        3       3       2012    8       658     521693  4817781 208     40
8:00:47 1/27/2011       1       27      2011    8       641     521660  4817781 208     40
18:01:11        4/25/2014       4       25      2014    18      917     521632  4817781 208     40
0:00:55 3/25/2011       3       25      2011    0       655     521189  4817780 210     40
4:00:59 4/21/2011       4       21      2011    4       664     523230  4817787 204     40
6:00:21 4/8/2008        4       8       2008    6       635     521364  4817781 209     40
18:00:48        3/19/2011       3       19      2011    18      664     521514 4817781 209 40
22:00:53 1/15/2014 1 15 2014 22 908 520675 4817778 211 40
18:01:11 3/6/2010 3 6 2010 18 633 520806 4817779 210 40
22:00:54 2/8/2009 2 8 2009 22 637 524645 4817792 94 40
4:00:15 3/21/2008 3 21 2008 4 632 521465 4817781 209 40
2:01:54 3/17/2010 3 17 2010 2 643 520809 4817779 210 40
22:01:19 4/20/2014 4 20 2014 22 908 521356 4817781 209 40
10:00:54 2/1/2011 2 1 2011 10 657 521633 4817782 208 40
6:00:25 2/2/2013 2 2 2013 6 680 521179 4817780 210 40
14:00:44 2/19/2009 2 19 2009 14 637 525048 4817794 93 40
4:00:54 12/30/2010 12 30 2010 4 647 520728 4817779 211 40
0:00:48 3/6/2013 3 6 2013 0 677 521188 4817781 210 40
4:00:53 3/7/2013 3 7 2013 4 677 521197 4817781 210 40
12:00:56 1/10/2013 1 10 2013 12 671 521626 4817782 208 40
10:00:57 2/5/2010 2 5 2010 10 640 521222 4817781 209 40
2:00:51 12/19/2013 12 19 2013 2 917 521835 4817783 208 40
8:01:12 12/23/2012 12 23 2012 8 671 521386 4817781 209 40
10:01:47 2/24/2014 2 24 2014 10 917 521765 4817783 208 40
2:00:54 2/20/2010 2 20 2010 2 643 525542 4817796 92 40
2:01:17 3/25/2009 3 25 2009 2 644 521217 4817781 209 40
20:00:54 3/6/2013 3 6 2013 20 677 520820 4817780 210 40
18:00:47 2/1/2009 2 1 2009 18 632 521367 4817781 209 40
22:00:26 3/17/2011 3 17 2011 22 660 521294 4817781 209 40
12:00:43 4/4/2012 4 4 2012 12 657 520716 4817779 211 40
12:00:41 2/23/2012 2 23 2012 12 658 521653 4817782 208 40
12:00:23 1/3/2012 1 3 2012 12 658 521249 4817781 209 40
6:00:33 2/25/2009 2 25 2009 6 633 521678 4817783 208 40
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12:00:48 12/28/2010 12 28 2010 12 639 524349 4817792 125 39
2:00:54 12/4/2010 12 4 2010 2 638 521385 4817782 209 40
22:00:54 2/1/2009 2 1 2009 22 632 521369 4817782 209 40
12:00:23 2/22/2013 2 22 2013 12 658 521756 4817783 208 40
8:00:48 1/17/2010 1 17 2010 8 633 521244 4817782 209 40
6:00:50 4/3/2011 4 3 2011 6 663 520881 4817780 210 40
10:01:23 3/13/2012 3 13 2012 10 666 522053 4817784 207 40
16:00:47 2/6/2011 2 6 2011 16 801 523932 4817791 203 40
14:00:53 12/2/2010 12 2 2010 14 801 520491 4817779 211 40
4:00:51 4/16/2009 4 16 2009 4 646 524266 4817792 125 39
20:00:53 2/8/2012 2 8 2012 20 663 524563 4817793 94 40
14:00:54 1/9/2013 1 9 2013 14 679 521923 4817784 208 40
13:27:11 4/15/2014 4 15 2014 13 657 521661 4817783 208 40
18:00:49 4/5/2011 4 5 2011 18 668 524359 4817792 125 39
22:00:43 3/26/2009 3 26 2009 22 637 524207 4817792 125 39
0:00:56 3/31/2010 3 31 2010 0 644 525907 4817798 91 40
4:00:53 2/20/2010 2 20 2010 4 643 525543 4817797 92 40
16:00:53 12/18/2011 12 18 2011 16 667 522014 4817784 207 40
16:00:41 4/3/2009 4 3 2009 16 644 521560 4817783 209 40
18:01:12 2/14/2009 2 14 2009 18 637 525164 4817796 93 40
12:00:55 3/5/2011 3 5 2011 12 654 521137 4817782 210 40
18:00:53 2/19/2009 2 19 2009 18 632 524618 4817794 94 40
22:00:42 4/5/2011 4 5 2011 22 668 524358 4817793 125 39
2:01:00 3/5/2014 3 5 2014 2 679 520855 4817781 210 40
10:00:33 1/10/2013 1 10 2013 10 671 521631 4817783 208 40
6:00:43 3/21/2008 3 21 2008 6 632 521471 4817783 209 40
16:00:53 2/14/2011 2 14 2011 16 655 520825 4817781 210 40
10:00:52 2/7/2011 2 7 2011 10 646 520765 4817781 211 40
4:00:49 2/20/2010 2 20 2010 4 638 525380 4817797 92 40
4:00:54 3/25/2009 3 25 2009 4 644 521217 4817782 209 40
22:00:47 1/25/2014 1 25 2014 22 909 521610 4817784 208 40
20:00:53 3/4/2014 3 4 2014 20 679 520854 4817781 210 40
0:00:55 3/5/2014 3 5 2014 0 679 520854 4817781 210 40
22:00:54 4/10/2011 4 10 2011 22 660 520961 4817782 210 40
4:00:48 1/4/2011 1 4 2011 4 653 520157 4817779 212 40
14:00:53 1/12/2013 1 12 2013 14 658 521624 4817784 208 40
16:00:53 12/9/2010 12 9 2010 16 647 520747 4817781 211 40
4:00:49 4/8/2008 4 8 2008 4 635 521365 4817783 209 40
6:01:11 2/9/2012 2 9 2012 6 665 524406 4817794 125 39
6:00:54 11/20/2013 11 20 2013 6 909 526042 4817800 90 40
6:00:41 3/24/2011 3 24 2011 6 661 521372 4817783 209 40
6:01:17 1/15/2010 1 15 2010 6 633 521387 4817784 209 40
0:00:54 3/17/2010 3 17 2010 0 801 520955 4817782 210 40
18:00:54 3/25/2010 3 25 2010 18 746 526307 4817801 90 40
0:01:00 3/18/2014 3 18 2014 0 907 521217 4817783 209 40
14:00:47 1/7/2013 1 7 2013 14 671 521443 4817784 209 40
0:00:31 12/10/2010 12 10 2010 0 654 520794 4817782 211 40
4:00:56 4/3/2011 4 3 2011 4 654 520902 4817782 210 40
2:00:43 4/8/2008 4 8 2008 2 633 521288 4817783 209 40
18:00:47 2/19/2010 2 19 2010 18 633 525616 4817799 92 40
22:00:33 2/19/2009 2 19 2009 22 632 524611 4817795 94 40
22:00:53 1/28/2013 1 28 2013 22 677 520677 4817782 211 40
10:00:41 1/4/2013 1 4 2013 10 658 521416 4817784 209 40
8:00:43 12/8/2011 12 8 2011 8 658 520228 4817780 212 40
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0:00:13 4/6/2011 4 6 2011 0 666 524378 4817794 125 39
6:01:21 4/1/2011 4 1 2011 6 662 521240 4817784 209 40
2:01:17 4/27/2011 4 27 2011 2 655 523373 4817791 204 40
4:00:44 3/30/2011 3 30 2011 4 650 523635 4817792 203 40
0:00:20 3/3/2010 3 3 2010 0 640 521793 4817786 208 40
6:00:40 1/17/2010 1 17 2010 6 633 521245 4817784 209 40
22:00:38 3/4/2014 3 4 2014 22 679 520856 4817783 210 40
14:00:35 2/13/2011 2 13 2011 14 655 521339 4817784 209 40
6:00:54 1/25/2011 1 25 2011 6 801 524317 4817794 125 39
16:00:37 12/15/2013 12 15 2013 16 917 521186 4817784 210 40
18:00:48 4/6/2008 4 6 2008 18 634 520617 4817782 211 40
0:00:53 1/1/2011 1 1 2011 0 647 520868 4817783 210 40
2:00:53 4/14/2012 4 14 2012 2 670 525268 4817798 92 40
14:00:53 1/20/2011 1 20 2011 14 654 521687 4817786 208 40
0:00:42 3/25/2011 3 25 2011 0 665 521184 4817784 210 40
14:00:24 2/23/2012 2 23 2012 14 658 521651 4817786 208 40
16:00:45 1/9/2013 1 9 2013 16 677 521501 4817785 209 40
8:00:24 2/2/2013 2 2 2013 8 680 521183 4817784 210 40
10:00:38 2/15/2010 2 15 2010 10 646 524539 4817796 94 40
2:00:23 12/9/2011 12 9 2011 2 658 521793 4817786 208 40
0:00:53 4/14/2012 4 14 2012 0 670 525310 4817799 92 40
4:00:41 3/20/2008 3 20 2008 4 635 521791 4817787 208 40
8:00:55 3/22/2011 3 22 2011 8 661 521402 4817785 209 40
10:00:53 11/29/2010 11 29 2010 10 657 521269 4817785 209 40
10:00:49 2/17/2010 2 17 2010 10 646 525503 4817800 92 40
4:00:23 1/17/2010 1 17 2010 4 633 521238 4817785 209 40
2:00:55 4/11/2011 4 11 2011 2 660 520962 4817784 210 40
16:00:48 1/23/2010 1 23 2010 16 633 521793 4817787 208 40
14:00:54 3/28/2009 3 28 2009 14 647 521305 4817785 209 40
22:01:17 3/15/2014 3 15 2014 22 909 521423 4817786 209 40
0:00:54 3/26/2010 3 26 2010 0 640 524822 4817797 93 40
16:00:54 1/29/2011 1 29 2011 16 650 525544 4817800 92 40
4:00:41 4/11/2011 4 11 2011 4 660 520960 4817784 210 40
12:00:53 3/3/2014 3 3 2014 12 917 520966 4817784 210 40
4:00:41 1/1/2011 1 1 2011 4 647 520861 4817784 210 40
6:00:47 2/21/2013 2 21 2013 6 679 521454 4817786 209 40
0:00:42 4/6/2011 4 6 2011 0 668 524356 4817796 125 39
4:00:54 12/10/2011 12 10 2011 4 667 524257 4817796 125 39
8:00:53 1/25/2011 1 25 2011 8 801 524317 4817796 125 39
14:00:48 12/24/2008 12 24 2008 14 632 521455 4817786 209 40
0:00:44 1/6/2012 1 6 2012 0 658 520580 4817783 211 40
14:00:53 4/3/2009 4 3 2009 14 644 521571 4817787 209 40
6:00:24 1/11/2014 1 11 2014 6 907 523876 4817794 203 40
22:00:41 12/27/2012 12 27 2012 22 677 520211 4817782 212 40
6:00:51 4/16/2009 4 16 2009 6 646 524267 4817796 125 39
8:00:53 11/25/2009 11 25 2009 8 642 524408 4817796 125 39
6:15:55 11/28/2013 11 28 2013 6 657 521314 4817786 209 40
18:00:54 3/11/2010 3 11 2010 18 642 521964 4817788 208 40
16:00:42 1/7/2009 1 7 2009 16 632 521859 4817788 208 40
16:00:43 3/19/2011 3 19 2011 16 659 521168 4817785 210 40
0:00:20 3/17/2010 3 17 2010 0 643 520829 4817784 210 40
4:00:50 11/19/2010 11 19 2010 4 638 521998 4817788 208 40
0:01:17 3/16/2014 3 16 2014 0 909 521427 4817786 209 40
6:00:41 3/31/2011 3 31 2011 6 668 523227 4817792 204 40
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14:00:54 1/6/2011 1 6 2011 14 641 521547 4817787 209 40
0:00:53 4/27/2011 4 27 2011 0 655 523373 4817793 204 40
18:00:54 3/7/2009 3 7 2009 18 633 520624 4817784 211 40
18:00:54 4/18/2008 4 18 2008 18 637 524478 4817797 94 40
22:00:53 4/13/2012 4 13 2012 22 670 525307 4817800 92 40
6:00:24 1/9/2012 1 9 2012 6 658 521268 4817786 209 40
22:00:30 2/5/2012 2 5 2012 22 663 524679 4817798 94 40
14:00:47 2/4/2014 2 4 2014 14 679 521610 4817787 208 40
16:00:33 1/2/2011 1 2 2011 16 646 522077 4817789 207 40
8:00:31 1/26/2014 1 26 2014 8 909 521582 4817787 209 40
10:00:54 1/21/2011 1 21 2011 10 647 521848 4817788 208 40
22:01:12 4/4/2009 4 4 2009 22 647 521297 4817786 209 40
10:00:54 1/24/2011 1 24 2011 10 646 521569 4817787 209 40
10:00:52 2/13/2013 2 13 2013 10 665 520821 4817785 210 40
16:00:41 11/28/2010 11 28 2010 16 657 520793 4817785 211 40
22:00:35 1/16/2010 1 16 2010 22 633 521233 4817786 209 40
6:00:14 3/20/2010 3 20 2010 6 801 520824 4817785 210 40
10:00:53 12/20/2010 12 20 2010 10 657 521378 4817787 209 40
12:00:17 1/4/2011 1 4 2011 12 657 521307 4817787 209 40
0:00:36 3/21/2008 3 21 2008 0 633 521330 4817787 209 40
22:00:44 12/30/2009 12 30 2009 22 641 521860 4817789 208 40
2:00:54 1/2/2010 1 2 2010 2 639 525349 4817801 92 40
14:00:42 11/28/2010 11 28 2010 14 657 520792 4817785 211 40
0:04:08 4/11/2011 4 11 2011 0 660 520958 4817786 210 40
18:00:30 12/30/2009 12 30 2009 18 641 521861 4817789 208 40
8:00:53 2/19/2014 2 19 2014 8 917 521630 4817788 208 40
2:00:47 1/11/2014 1 11 2014 2 907 523875 4817796 203 40
22:00:56 12/23/2008 12 23 2008 22 634 524624 4817799 94 40
10:00:12 3/6/2010 3 6 2010 10 633 520954 4817786 210 40
4:00:54 1/16/2011 1 16 2011 4 646 521149 4817787 210 40
0:00:26 12/4/2010 12 4 2010 0 638 521389 4817788 209 40
2:00:49 3/3/2010 3 3 2010 2 640 521931 4817790 208 40
4:00:51 4/3/2011 4 3 2011 4 647 520816 4817786 210 40
4:00:44 2/8/2011 2 8 2011 4 654 521051 4817787 210 40
10:00:54 2/22/2009 2 22 2009 10 632 525358 4817802 92 40
22:01:52 12/31/2009 12 31 2009 22 644 525794 4817804 91 40
8:00:55 2/21/2013 2 21 2013 8 679 521441 4817788 209 40
6:00:41 11/19/2010 11 19 2010 6 638 521995 4817790 208 40
18:00:57 3/8/2010 3 8 2010 18 640 526064 4817805 90 40
16:00:21 3/25/2008 3 25 2008 16 637 522346 4817791 207 40
18:01:14 3/19/2011 3 19 2011 18 667 521301 4817788 209 40
4:00:42 2/17/2014 2 17 2014 4 909 520988 4817787 210 40
22:00:51 3/17/2011 3 17 2011 22 661 521392 4817789 209 40
18:00:50 2/1/2009 2 1 2009 18 632 521338 4817788 209 40
12:00:41 3/26/2010 3 26 2010 12 647 521832 4817790 208 40
12:00:30 2/5/2010 2 5 2010 12 638 521226 4817788 209 40
0:00:47 4/5/2009 4 5 2009 0 647 521293 4817788 209 40
18:00:43 2/28/2009 2 28 2009 18 633 521951 4817791 208 40
12:00:47 2/25/2011 2 25 2011 12 657 521297 4817789 209 40
10:00:10 1/17/2010 1 17 2010 10 633 521338 4817789 209 40
6:01:05 3/26/2011 3 26 2011 6 801 521531 4817789 209 40
0:00:54 3/20/2010 3 20 2010 0 801 520823 4817787 210 40
22:00:49 3/25/2013 3 25 2013 22 663 524669 4817800 94 40
4:00:48 2/27/2011 2 27 2011 4 801 521473 4817789 209 40
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18:00:49 4/16/2012 4 16 2012 18 671 521332 4817789 209 40
4:00:42 12/10/2013 12 10 2013 4 911 525519 4817804 92 40
8:00:38 1/23/2010 1 23 2010 8 642 525230 4817803 92 40
4:00:56 1/30/2014 1 30 2014 4 917 523813 4817798 203 40
2:00:41 2/8/2011 2 8 2011 2 654 521048 4817788 210 40
6:00:54 2/21/2013 2 21 2013 6 677 521429 4817790 209 40
6:01:09 4/3/2011 4 3 2011 6 647 520822 4817788 210 40
2:00:56 2/6/2012 2 6 2012 2 663 524651 4817801 94 40
0:00:36 3/21/2008 3 21 2008 0 632 521416 4817790 209 40
18:00:42 1/10/2011 1 10 2011 18 657 522091 4817792 207 40
8:00:54 1/25/2011 1 25 2011 8 657 521520 4817790 209 40
12:00:28 1/17/2010 1 17 2010 12 647 520969 4817788 210 40
12:00:53 1/28/2013 1 28 2013 12 679 521159 4817789 210 40
4:00:56 1/11/2014 1 11 2014 4 907 523877 4817798 203 40
6:00:48 1/23/2010 1 23 2010 6 642 525227 4817803 92 40
18:00:35 12/23/2008 12 23 2008 18 634 524670 4817801 94 40
2:00:41 3/20/2010 3 20 2010 2 801 520819 4817788 210 40
12:00:33 11/28/2010 11 28 2010 12 641 521028 4817789 210 40
8:00:53 4/6/2014 4 6 2014 8 909 526213 4817807 90 40
14:00:53 1/30/2011 1 30 2011 14 654 520723 4817788 211 40
6:00:50 1/27/2012 1 27 2012 6 658 521141 4817789 210 40
16:00:55 2/17/2010 2 17 2010 16 643 525562 4817805 92 40
4:00:56 3/20/2010 3 20 2010 4 801 520822 4817789 210 40
2:01:03 4/9/2009 4 9 2009 2 644 523380 4817797 204 40
18:00:36 12/31/2009 12 31 2009 18 644 525792 4817806 91 40
14:00:54 2/5/2010 2 5 2010 14 638 521216 4817790 209 40
2:03:02 3/7/2014 3 7 2014 2 907 521797 4817792 208 40
22:00:53 3/25/2012 3 25 2012 22 675 521036 4817790 210 40
0:00:37 2/26/2011 2 26 2011 0 639 521505 4817791 209 40
4:00:43 3/9/2009 3 9 2009 4 633 521113 4817790 210 40
10:00:54 1/11/2014 1 11 2014 10 679 524568 4817802 94 40
18:00:44 5/3/2009 5 3 2009 18 634 521807 4817792 208 40
0:00:47 2/6/2012 2 6 2012 0 663 524681 4817802 94 40
4:00:47 3/17/2010 3 17 2010 4 643 520887 4817789 210 40
22:01:24 3/7/2010 3 7 2010 22 639 524421 4817801 94 40
2:00:50 4/2/2011 4 2 2011 2 667 521200 4817790 210 40
8:00:53 2/21/2013 2 21 2013 8 677 521426 4817791 209 40
8:00:41 1/22/2011 1 22 2011 8 646 521963 4817793 208 40
12:00:51 12/29/2012 12 29 2012 12 677 520983 4817790 210 40
14:00:39 2/1/2011 2 1 2011 14 657 521618 4817792 208 40
6:00:53 3/26/2010 3 26 2010 6 639 524396 4817801 125 39
16:00:55 12/24/2012 12 24 2012 16 671 520845 4817789 210 40
8:00:24 1/27/2012 1 27 2012 8 658 521139 4817790 210 40
22:00:47 3/27/2009 3 27 2009 22 647 521280 4817791 209 40
6:00:31 2/28/2011 2 28 2011 6 642 521500 4817791 209 40
12:00:53 12/20/2010 12 20 2010 12 657 521370 4817791 209 40
2:00:54 12/1/2010 12 1 2010 2 641 520222 4817787 212 40
14:00:43 1/19/2009 1 19 2009 14 634 521193 4817790 210 40
2:00:55 2/26/2011 2 26 2011 2 639 521506 4817792 209 40
14:01:11 1/10/2011 1 10 2011 14 641 521941 4817793 208 40
14:00:44 3/26/2011 3 26 2011 14 664 521052 4817790 210 40
2:00:54 2/19/2010 2 19 2010 2 640 524776 4817803 94 40
4:00:54 4/13/2010 4 13 2010 4 652 523369 4817798 204 40
8:01:23 1/15/2011 1 15 2011 8 654 521185 4817791 210 40
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8:00:55 1/16/2011 1 16 2011 8 646 521157 4817791 210 40
0:00:50 3/18/2011 3 18 2011 0 661 521391 4817791 209 40
2:00:13 12/16/2012 12 16 2012 2 674 520008 4817787 212 40
4:00:54 1/26/2014 1 26 2014 4 909 521583 4817792 209 40
18:00:54 3/20/2010 3 20 2010 18 646 520815 4817790 210 40
22:00:56 2/7/2011 2 7 2011 22 654 521050 4817790 210 40
6:00:42 4/3/2011 4 3 2011 6 654 520908 4817790 210 40
10:01:14 12/29/2012 12 29 2012 10 677 520996 4817790 210 40
10:00:57 12/17/2008 12 17 2008 10 635 521826 4817793 208 40
10:01:11 1/10/2014 1 10 2014 10 914 521118 4817791 210 40
8:00:36 2/6/2012 2 6 2012 8 663 524655 4817803 94 40
0:00:41 3/18/2011 3 18 2011 0 660 521327 4817791 209 40
0:01:32 3/17/2010 3 17 2010 0 653 521079 4817791 210 40
18:00:47 12/19/2008 12 19 2008 18 637 522366 4817795 207 40
14:00:30 12/9/2010 12 9 2010 14 639 520904 4817790 210 40
14:00:25 2/5/2010 2 5 2010 14 640 521195 4817791 210 40
2:00:54 1/20/2010 1 20 2010 2 643 524631 4817803 94 40
18:00:52 2/17/2010 2 17 2010 18 643 525562 4817806 92 40
10:00:48 1/28/2013 1 28 2013 10 679 521161 4817791 210 40
2:00:47 3/24/2014 3 24 2014 2 916 522410 4817795 206 40
12:00:41 12/30/2009 12 30 2009 12 646 521797 4817793 208 40
8:00:47 1/24/2011 1 24 2011 8 646 521204 4817791 210 40
14:00:53 3/3/2013 3 3 2013 14 665 521326 4817792 209 40
2:00:53 11/22/2011 11 22 2011 2 665 521399 4817792 209 40
8:00:54 3/31/2012 3 31 2012 8 671 521685 4817793 208 40
6:00:42 1/17/2011 1 17 2011 6 650 520629 4817790 211 40
12:00:54 1/6/2011 1 6 2011 12 641 521543 4817793 209 40
6:00:51 1/26/2014 1 26 2014 6 909 521583 4817793 209 40
16:00:50 4/2/2011 4 2 2011 16 654 520764 4817790 211 40
18:00:49 4/25/2014 4 25 2014 18 909 522083 4817794 207 40
22:00:41 3/19/2010 3 19 2010 22 801 520828 4817790 210 40
10:01:20 2/16/2011 2 16 2011 10 641 521499 4817793 209 40
22:00:40 1/6/2011 1 6 2011 22 646 521488 4817793 209 40
18:00:47 4/2/2008 4 2 2008 18 633 521415 4817792 209 40
0:00:41 2/8/2011 2 8 2011 0 654 521053 4817791 210 40
14:00:47 12/24/2012 12 24 2012 14 671 520880 4817791 210 40
2:00:23 3/8/2011 3 8 2011 2 655 521059 4817791 210 40
6:00:48 3/8/2011 3 8 2011 6 655 521059 4817791 210 40
6:00:56 12/24/2012 12 24 2012 6 674 521240 4817792 209 40
20:00:41 3/28/2014 3 28 2014 20 908 525248 4817806 92 40
22:00:48 1/1/2014 1 1 2014 22 679 520648 4817790 211 40
18:00:54 2/14/2012 2 14 2012 18 665 526007 4817809 91 40
22:00:54 4/25/2008 4 25 2008 22 633 521466 4817793 209 40
18:01:04 3/7/2010 3 7 2010 18 639 524411 4817803 125 39
12:00:56 1/18/2011 1 18 2011 12 646 521831 4817794 208 40
4:00:54 4/12/2012 4 12 2012 4 676 525787 4817808 91 40
2:00:54 2/17/2014 2 17 2014 2 909 520981 4817791 210 40
18:00:48 2/1/2009 2 1 2009 18 633 521371 4817793 209 40
0:01:04 11/19/2010 11 19 2010 0 639 524661 4817804 94 40
6:00:41 3/12/2011 3 12 2011 6 801 521199 4817792 210 40
8:00:36 4/6/2014 4 6 2014 8 913 521846 4817794 208 40
10:00:56 11/28/2010 11 28 2010 10 641 521027 4817792 210 40
14:01:18 2/9/2013 2 9 2013 14 679 525258 4817806 92 40
12:00:57 12/23/2012 12 23 2012 12 677 521866 4817794 208 40
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0:01:18 3/31/2010 3 31 2010 0 746 525946 4817809 91 40
4:00:54 12/24/2012 12 24 2012 4 674 521234 4817793 209 40
16:00:54 12/27/2009 12 27 2009 16 646 521765 4817794 208 40
0:00:53 1/21/2014 1 21 2014 0 671 520692 4817791 211 40
8:00:43 2/8/2012 2 8 2012 8 658 521578 4817794 209 40
8:00:53 12/21/2013 12 21 2013 8 914 521263 4817793 209 40
18:00:53 3/11/2010 3 11 2010 18 640 521837 4817795 208 40
8:00:26 3/8/2010 3 8 2010 8 646 520986 4817792 210 40
18:00:49 4/5/2011 4 5 2011 18 801 524988 4817806 93 40
6:00:47 12/8/2011 12 8 2011 6 658 520230 4817790 212 40
2:00:47 12/17/2012 12 17 2012 2 680 524702 4817805 94 40
6:00:56 3/8/2013 3 8 2013 6 677 520936 4817792 210 40
2:00:54 4/6/2011 4 6 2011 2 666 524380 4817804 125 39
14:01:12 2/4/2014 2 4 2014 14 909 521645 4817794 208 40
10:00:50 12/19/2013 12 19 2013 10 908 521637 4817794 208 40
12:01:03 12/18/2013 12 18 2013 12 914 521360 4817793 209 40
14:00:44 2/9/2012 2 9 2012 14 658 521699 4817795 208 40
2:00:25 3/27/2012 3 27 2012 2 666 521765 4817795 208 40
4:00:48 3/31/2012 3 31 2012 4 673 524536 4817805 94 40
4:00:53 11/18/2010 11 18 2010 4 651 525310 4817807 92 40
6:00:41 3/27/2009 3 27 2009 6 647 521232 4817793 209 40
12:00:47 2/9/2013 2 9 2013 12 679 525075 4817807 93 40
0:00:42 3/26/2012 3 26 2012 0 675 521037 4817793 210 40
4:00:42 2/6/2012 2 6 2012 4 663 524654 4817805 94 40
0:00:53 4/9/2012 4 9 2012 0 672 524691 4817805 94 40
16:00:55 1/1/2014 1 1 2014 16 671 520750 4817792 211 40
0:00:54 3/8/2011 3 8 2011 0 655 521057 4817793 210 40
4:01:45 3/8/2011 3 8 2011 4 655 521063 4817793 210 40
16:37:26 4/10/2013 4 10 2013 16 657 520996 4817793 210 40
16:00:48 1/10/2011 1 10 2011 16 657 522108 4817797 207 40
8:00:47 1/17/2011 1 17 2011 8 646 521244 4817794 209 40
12:00:47 2/4/2014 2 4 2014 12 679 521606 4817795 208 40
0:00:20 4/2/2011 4 2 2011 0 667 521196 4817794 210 40
22:00:54 3/7/2011 3 7 2011 22 655 521061 4817793 210 40
18:00:52 12/21/2013 12 21 2013 18 671 520796 4817793 211 40
4:00:48 3/9/2011 3 9 2011 4 653 521251 4817794 209 40
2:00:56 12/10/2011 12 10 2011 2 667 524325 4817805 125 39
10:00:53 2/25/2011 2 25 2011 10 801 521522 4817795 209 40
0:00:49 3/20/2008 3 20 2008 0 632 521720 4817796 208 40
2:00:56 2/18/2010 2 18 2010 2 647 525197 4817808 93 40
8:00:55 1/22/2012 1 22 2012 8 665 521128 4817794 210 40
20:00:56 4/9/2014 4 9 2014 20 909 525492 4817809 92 40
22:00:42 3/16/2010 3 16 2010 22 656 520789 4817793 211 40
4:00:42 3/16/2009 3 16 2009 4 642 521526 4817795 209 40
18:00:47 2/21/2010 2 21 2010 18 640 526168 4817812 90 40
22:00:39 1/20/2014 1 20 2014 22 671 520693 4817793 211 40
10:00:54 12/23/2012 12 23 2012 10 677 521806 4817796 208 40
18:00:53 3/20/2011 3 20 2011 18 667 522318 4817798 207 40
16:00:47 12/27/2009 12 27 2009 16 647 521408 4817795 209 40
6:00:57 1/26/2013 1 26 2013 6 679 520657 4817793 211 40
22:00:54 12/21/2013 12 21 2013 22 671 520804 4817793 210 40
4:00:41 11/25/2011 11 25 2011 4 665 524565 4817806 94 40
20:00:56 1/20/2014 1 20 2014 20 671 520694 4817793 211 40
4:00:50 1/20/2010 1 20 2010 4 633 520988 4817794 210 40
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0:00:41 3/28/2009 3 28 2009 0 647 521281 4817795 209 40
12:00:54 12/22/2013 12 22 2013 12 917 521301 4817795 209 40
14:00:54 12/25/2010 12 25 2010 14 657 521273 4817795 209 40
8:00:18 3/9/2011 3 9 2011 8 647 521339 4817795 209 40
14:00:23 4/3/2009 4 3 2009 14 633 521141 4817794 210 40
14:00:44 2/25/2011 2 25 2011 14 657 521296 4817795 209 40
18:01:11 2/28/2013 2 28 2013 18 657 520577 4817793 211 40
16:00:44 3/28/2009 3 28 2009 16 637 521355 4817795 209 40
6:00:42 1/13/2014 1 13 2014 6 908 523760 4817803 203 40
0:00:09 4/26/2008 4 26 2008 0 633 521438 4817796 209 40
2:00:53 3/27/2009 3 27 2009 2 647 521229 4817795 209 40
14:00:54 2/21/2009 2 21 2009 14 633 521239 4817795 209 40
10:00:42 2/24/2013 2 24 2013 10 658 521136 4817795 210 40
10:00:54 12/19/2013 12 19 2013 10 914 521404 4817796 209 40
6:00:47 2/6/2012 2 6 2012 6 663 524651 4817807 94 40
18:00:53 2/24/2014 2 24 2014 18 917 521735 4817797 208 40
0:00:54 4/23/2014 4 23 2014 0 913 523456 4817802 204 40
16:00:20 2/5/2010 2 5 2010 16 638 521219 4817795 209 40
22:00:53 3/2/2010 3 2 2010 22 640 521790 4817797 208 40
18:01:07 12/28/2010 12 28 2010 18 639 523508 4817803 204 40
18:00:50 3/31/2010 3 31 2010 18 655 525046 4817808 93 40
22:00:55 3/19/2011 3 19 2011 22 655 520906 4817794 210 40
0:00:54 2/26/2011 2 26 2011 0 638 521629 4817797 208 40
22:00:42 3/12/2011 3 12 2011 22 655 521002 4817795 210 40
0:00:54 4/7/2014 4 7 2014 0 917 521056 4817795 210 40
16:00:42 1/27/2011 1 27 2011 16 650 523983 4817805 203 40
16:00:54 3/25/2008 3 25 2008 16 634 521850 4817798 208 40
2:00:55 1/17/2011 1 17 2011 2 657 521446 4817796 209 40
22:00:39 2/13/2011 2 13 2011 22 654 521212 4817796 209 40
12:00:25 2/2/2013 2 2 2013 12 677 521043 4817795 210 40
2:01:10 4/3/2011 4 3 2011 2 647 520831 4817794 210 40
20:00:48 11/25/2013 11 25 2013 20 914 521062 4817795 210 40
14:00:26 12/19/2008 12 19 2008 14 637 521853 4817798 208 40
16:01:23 1/10/2014 1 10 2014 16 679 524513 4817807 94 40
18:00:48 3/20/2011 3 20 2011 18 665 521834 4817798 208 40
16:00:53 1/8/2013 1 8 2013 16 675 524312 4817806 125 39
18:00:47 3/31/2010 3 31 2010 18 655 524581 4817807 94 40
6:00:53 2/18/2010 2 18 2010 6 647 525424 4817810 92 40
10:00:41 11/17/2010 11 17 2010 10 657 521225 4817796 209 40
16:00:56 12/30/2009 12 30 2009 16 646 521792 4817798 208 40
18:00:28 4/7/2013 4 7 2013 18 677 525753 4817812 91 40
18:00:54 12/3/2010 12 3 2010 18 639 520923 4817795 210 40
12:00:55 1/28/2013 1 28 2013 12 680 521124 4817796 210 40
18:01:23 4/6/2014 4 6 2014 18 679 521090 4817796 210 40
12:00:40 2/24/2014 2 24 2014 12 917 521813 4817798 208 40
4:00:44 4/17/2011 4 17 2011 4 664 526272 4817814 90 40
12:00:33 1/8/2011 1 8 2011 12 646 521308 4817796 209 40
22:00:21 4/19/2012 4 19 2012 22 666 524962 4817809 93 40
18:00:50 4/16/2011 4 16 2011 18 641 522200 4817799 207 40
4:00:27 3/26/2014 3 26 2014 4 908 524351 4817807 125 39
2:00:53 4/13/2010 4 13 2010 2 652 523368 4817803 204 40
2:00:12 4/23/2014 4 23 2014 2 913 523436 4817804 204 40
22:00:55 4/8/2012 4 8 2012 22 672 524685 4817808 94 40
12:00:27 2/9/2012 2 9 2012 12 658 521700 4817798 208 40
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22:00:53 4/10/2011 4 10 2011 22 664 521000 4817796 210 40
12:00:15 3/26/2008 3 26 2008 12 632 521678 4817798 208 40
20:00:54 2/5/2012 2 5 2012 20 663 524679 4817808 94 40
12:00:53 3/3/2013 3 3 2013 12 665 521320 4817797 209 40
4:00:57 2/28/2014 2 28 2014 4 907 525025 4817810 93 40
14:00:27 3/25/2008 3 25 2008 14 634 521851 4817799 208 40
4:00:41 3/22/2010 3 22 2010 4 653 520821 4817795 210 40
0:00:27 2/26/2011 2 26 2011 0 654 521495 4817798 209 40
18:00:23 2/18/2012 2 18 2012 18 658 520736 4817795 211 40
4:00:57 3/5/2014 3 5 2014 4 679 520880 4817796 210 40
12:01:11 2/10/2014 2 10 2014 12 679 521829 4817799 208 40
4:01:12 1/26/2013 1 26 2013 4 679 520638 4817795 211 40
4:00:44 12/15/2013 12 15 2013 4 917 521612 4817798 208 40
18:00:42 3/28/2011 3 28 2011 18 666 521375 4817797 209 40
6:00:23 3/23/2009 3 23 2009 6 648 523359 4817804 204 40
10:00:44 12/30/2012 12 30 2012 10 674 521099 4817797 210 40
18:00:54 4/23/2009 4 23 2009 18 639 522300 4817801 207 40
0:01:23 12/10/2011 12 10 2011 0 667 524241 4817807 125 39
14:00:37 1/1/2014 1 1 2014 14 671 520766 4817796 211 40
8:00:43 1/23/2011 1 23 2011 8 641 521630 4817798 208 40
6:00:53 1/16/2010 1 16 2010 6 638 520809 4817796 210 40
20:01:11 4/5/2014 4 5 2014 20 908 526035 4817814 90 40
16:00:54 12/21/2010 12 21 2010 16 650 521374 4817798 209 40
18:00:54 4/8/2010 4 8 2010 18 644 526291 4817815 90 40
4:00:54 4/1/2012 4 1 2012 4 678 525337 4817812 92 40
18:00:33 12/26/2009 12 26 2009 18 640 520917 4817796 210 40
12:00:15 1/19/2009 1 19 2009 12 634 521197 4817797 210 40
18:00:47 3/17/2010 3 17 2010 18 655 521954 4817800 208 40
18:00:54 2/13/2011 2 13 2011 18 654 521203 4817797 210 40
8:00:53 4/25/2009 4 25 2009 8 639 521733 4817799 208 40
6:00:55 3/5/2014 3 5 2014 6 679 520901 4817797 210 40
20:00:53 12/21/2013 12 21 2013 20 671 520805 4817796 210 40
2:00:53 4/26/2008 4 26 2008 2 633 521466 4817798 209 40
2:00:54 2/26/2011 2 26 2011 2 638 521627 4817799 208 40
20:00:25 1/5/2012 1 5 2012 20 663 521859 4817800 208 40
10:00:14 1/7/2013 1 7 2013 10 671 521344 4817798 209 40
8:00:41 1/31/2011 1 31 2011 8 641 521207 4817798 209 40
18:00:52 2/18/2010 2 18 2010 18 638 524303 4817808 125 39
18:00:56 3/5/2010 3 5 2010 18 639 525752 4817814 91 40
12:00:53 1/27/2013 1 27 2013 12 677 521193 4817798 210 40
18:01:14 2/27/2010 2 27 2010 18 633 521407 4817799 209 40
6:00:55 3/3/2010 3 3 2010 6 643 521083 4817798 210 40
18:00:44 2/22/2009 2 22 2009 18 637 525464 4817813 92 40
18:00:48 12/24/2009 12 24 2009 18 641 521526 4817799 209 40
6:00:25 12/21/2009 12 21 2009 6 646 524284 4817808 125 39
2:00:10 1/20/2010 1 20 2010 2 633 521002 4817798 210 40
14:00:43 1/24/2011 1 24 2011 14 654 521618 4817800 208 40
0:00:53 4/23/2013 4 23 2013 0 679 520980 4817798 210 40
20:00:23 1/28/2013 1 28 2013 20 677 520607 4817796 211 40
14:00:54 1/12/2013 1 12 2013 14 680 521624 4817800 208 40
2:00:48 3/21/2008 3 21 2008 2 633 521313 4817799 209 40
14:00:30 1/19/2014 1 19 2014 14 671 521570 4817800 209 40
8:00:23 1/9/2012 1 9 2012 8 658 521280 4817799 209 40
6:00:54 3/9/2011 3 9 2011 6 647 521329 4817799 209 40
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16:00:50 1/19/2014 1 19 2014 16 671 521549 4817800 209 40
12:00:47 1/25/2011 1 25 2011 12 638 524564 4817810 94 40
12:00:42 1/25/2011 1 25 2011 12 655 521239 4817799 209 40
18:00:53 3/25/2011 3 25 2011 18 668 521360 4817799 209 40
8:00:53 12/25/2012 12 25 2012 8 671 520973 4817798 210 40
22:00:29 3/6/2011 3 6 2011 22 653 521087 4817798 210 40
6:00:42 1/20/2010 1 20 2010 6 633 520991 4817798 210 40
6:00:36 4/4/2008 4 4 2008 6 632 521565 4817800 209 40
4:00:43 3/27/2009 3 27 2009 4 647 521234 4817799 209 40
18:00:54 4/20/2011 4 20 2011 18 665 523606 4817807 204 40
0:00:43 2/20/2011 2 20 2011 0 650 521403 4817800 209 40
14:00:54 1/31/2014 1 31 2014 14 907 520579 4817797 211 40
18:00:57 3/26/2010 3 26 2010 18 644 526403 4817817 90 40
2:00:48 3/22/2009 3 22 2009 2 648 522242 4817802 207 40
18:00:24 1/28/2013 1 28 2013 18 677 520613 4817797 211 40
18:00:54 1/10/2011 1 10 2011 18 641 522064 4817802 207 40
22:00:44 4/1/2012 4 1 2012 22 670 523410 4817806 204 40
16:00:32 1/31/2014 1 31 2014 16 907 520588 4817797 211 40
0:00:56 3/13/2011 3 13 2011 0 655 521000 4817799 210 40
0:00:53 2/26/2011 2 26 2011 0 647 521449 4817800 209 40
6:00:20 3/23/2009 3 23 2009 6 633 523385 4817806 204 40
20:00:41 4/5/2011 4 5 2011 20 666 524431 4817810 94 40
0:00:56 1/2/2010 1 2 2010 0 644 525744 4817815 91 40
4:00:54 4/22/2011 4 22 2011 4 665 523156 4817806 205 40
2:00:47 3/28/2009 3 28 2009 2 647 521331 4817800 209 40
0:00:19 3/27/2009 3 27 2009 0 637 524190 4817809 125 39
8:00:54 3/30/2010 3 30 2010 8 638 521123 4817799 210 40
10:00:54 2/14/2011 2 14 2011 10 638 521236 4817800 209 40
16:00:53 11/28/2010 11 28 2010 16 654 520771 4817798 211 40
18:00:56 2/7/2010 2 7 2010 18 643 524731 4817812 94 40
4:00:23 4/11/2011 4 11 2011 4 664 521002 4817799 210 40
22:01:18 3/10/2011 3 10 2011 22 650 521982 4817802 208 40
18:01:44 2/17/2010 2 17 2010 18 638 525318 4817814 92 40
0:00:49 3/8/2014 3 8 2014 0 907 520977 4817799 210 40
18:00:20 4/5/2011 4 5 2011 18 661 524668 4817812 94 40
18:00:54 2/5/2010 2 5 2010 18 638 521087 4817799 210 40
6:00:55 4/30/2010 4 30 2010 6 644 525579 4817815 92 40
18:00:45 3/19/2011 3 19 2011 18 655 521437 4817801 209 40
8:00:54 2/17/2014 2 17 2014 8 917 521045 4817799 210 40
12:00:44 1/27/2014 1 27 2014 12 671 521201 4817800 210 40
8:00:54 3/5/2014 3 5 2014 8 909 521289 4817800 209 40
8:00:47 1/28/2013 1 28 2013 8 677 520831 4817799 210 40
6:00:42 12/4/2010 12 4 2010 6 638 521229 4817800 209 40
16:00:43 2/5/2010 2 5 2010 16 640 521204 4817800 210 40
14:00:49 1/17/2010 1 17 2010 14 647 520956 4817799 210 40
10:01:01 2/28/2014 2 28 2014 10 907 523800 4817809 203 40
4:00:54 3/20/2010 3 20 2010 4 657 520778 4817799 211 40
14:00:41 1/9/2013 1 9 2013 14 671 521568 4817801 209 40
10:00:41 1/27/2014 1 27 2014 10 671 521198 4817800 210 40
18:01:08 2/11/2014 2 11 2014 18 908 526260 4817818 90 40
2:00:41 2/17/2014 2 17 2014 2 917 520857 4817799 210 40
6:01:11 12/15/2013 12 15 2013 6 917 521614 4817802 208 40
10:00:54 1/2/2014 1 2 2014 10 907 520905 4817799 210 40
4:00:26 4/30/2011 4 30 2011 4 658 525442 4817815 92 40
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6:00:41 12/25/2012 12 25 2012 6 671 520974 4817800 210 40
22:00:43 3/24/2008 3 24 2008 22 637 523652 4817809 203 40
0:01:20 4/11/2011 4 11 2011 0 664 520987 4817800 210 40
4:00:49 3/23/2009 3 23 2009 4 648 523359 4817808 204 40
12:00:54 1/18/2011 1 18 2011 12 641 522095 4817803 207 40
8:00:56 1/16/2010 1 16 2010 8 638 520799 4817799 211 40
6:00:47 3/20/2008 3 20 2008 6 635 521525 4817802 209 40
8:00:41 1/20/2010 1 20 2010 8 633 520994 4817800 210 40
4:01:20 2/18/2010 2 18 2010 4 647 525420 4817815 92 40
6:00:55 3/31/2012 3 31 2012 6 673 524515 4817812 94 40
20:00:55 2/6/2014 2 6 2014 20 917 520699 4817799 211 40
18:00:54 1/25/2013 1 25 2013 18 679 520662 4817799 211 40
6:00:54 4/1/2012 4 1 2012 6 678 525336 4817815 92 40
10:00:58 1/25/2011 1 25 2011 10 638 524581 4817812 94 40
6:00:43 3/9/2011 3 9 2011 6 653 521289 4817801 209 40
2:00:24 4/11/2011 4 11 2011 2 664 521002 4817800 210 40
16:00:54 12/25/2010 12 25 2010 16 657 521219 4817801 209 40
10:00:54 3/16/2011 3 16 2011 10 658 521744 4817803 208 40
10:00:53 12/3/2010 12 3 2010 10 638 521301 4817801 209 40
0:01:13 3/11/2014 3 11 2014 0 918 524865 4817814 93 40
2:00:42 4/30/2011 4 30 2011 2 658 525448 4817816 92 40
2:00:53 1/30/2014 1 30 2014 2 917 523824 4817810 203 40
2:00:32 1/30/2014 1 30 2014 2 908 523697 4817810 203 40
6:00:47 3/20/2010 3 20 2010 6 657 520777 4817800 211 40
10:00:47 2/16/2011 2 16 2011 10 657 521540 4817803 209 40
22:00:48 3/6/2012 3 6 2012 22 663 521244 4817802 209 40
10:00:42 1/21/2011 1 21 2011 10 655 521851 4817804 208 40
4:00:55 1/1/2014 1 1 2014 4 911 524649 4817813 94 40
10:01:18 3/12/2013 3 12 2013 10 658 520917 4817801 210 40
0:00:53 12/15/2008 12 15 2008 0 637 524850 4817814 93 40
0:00:54 1/14/2011 1 14 2011 0 654 521821 4817804 208 40
18:00:47 1/15/2011 1 15 2011 18 657 520649 4817800 211 40
4:00:49 3/23/2009 3 23 2009 4 633 523387 4817809 204 40
2:00:54 2/26/2011 2 26 2011 2 647 521449 4817803 209 40
16:00:44 1/14/2010 1 14 2010 16 641 520757 4817801 211 40
18:00:52 12/14/2008 12 14 2008 18 637 525729 4817818 91 40
2:00:15 4/5/2009 4 5 2009 2 647 522558 4817806 206 40
18:00:41 3/30/2011 3 30 2011 18 665 520625 4817800 211 40
18:00:44 2/24/2013 2 24 2013 18 677 520594 4817800 211 40
12:00:54 12/9/2010 12 9 2010 12 654 520922 4817801 210 40
10:00:54 12/28/2010 12 28 2010 10 642 525109 4817816 93 40
6:00:26 3/20/2010 3 20 2010 6 653 521088 4817802 210 40
2:00:56 1/13/2010 1 13 2010 2 641 521023 4817802 210 40
0:00:58 12/1/2010 12 1 2010 0 641 520241 4817799 212 40
4:00:20 4/28/2011 4 28 2011 4 658 525905 4817819 91 40
12:00:53 12/14/2013 12 14 2013 12 917 520880 4817801 210 40
2:00:41 2/26/2011 2 26 2011 2 654 521498 4817803 209 40
18:00:29 4/11/2009 4 11 2009 18 643 524912 4817815 93 40
6:00:56 4/22/2011 4 22 2011 6 665 523151 4817809 205 40
2:00:42 1/14/2011 1 14 2011 2 654 521820 4817804 208 40
18:00:41 4/26/2011 4 26 2011 18 658 525586 4817818 92 40
14:00:53 2/18/2014 2 18 2014 14 917 521513 4817803 209 40
2:00:56 3/1/2013 3 1 2013 2 679 521417 4817803 209 40
4:00:53 1/30/2014 1 30 2014 4 908 523697 4817811 203 40
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10:00:33 12/26/2009 12 26 2009 10 639 521417 4817803 209 40
22:00:25 4/20/2011 4 20 2011 22 658 523373 4817810 204 40
20:00:41 1/1/2014 1 1 2014 20 679 520653 4817801 211 40
10:00:53 12/18/2013 12 18 2013 10 914 521370 4817803 209 40
20:00:47 2/26/2014 2 26 2014 20 679 521193 4817803 210 40
22:00:53 3/13/2009 3 13 2009 22 638 521449 4817804 209 40
0:00:24 4/11/2011 4 11 2011 0 658 520868 4817802 210 40
6:00:44 2/17/2014 2 17 2014 6 909 520992 4817802 210 40
16:00:53 1/9/2013 1 9 2013 16 671 521562 4817804 209 40
22:00:27 3/16/2010 3 16 2010 22 653 521082 4817803 210 40
4:00:44 3/20/2010 3 20 2010 4 653 521088 4817803 210 40
18:00:42 3/19/2010 3 19 2010 18 801 520793 4817802 211 40
18:00:56 2/24/2011 2 24 2011 18 657 522522 4817807 206 40
20:00:46 12/21/2013 12 21 2013 20 911 526354 4817821 90 40
22:00:54 4/5/2011 4 5 2011 22 666 524420 4817814 94 40
22:00:26 4/10/2011 4 10 2011 22 658 520872 4817802 210 40
10:00:55 2/5/2010 2 5 2010 10 638 521222 4817803 209 40
18:00:26 3/30/2011 3 30 2011 18 664 524364 4817814 125 39
4:00:50 2/27/2014 2 27 2014 4 679 521149 4817803 210 40
22:00:27 3/7/2014 3 7 2014 22 907 520977 4817803 210 40
22:00:55 12/26/2009 12 26 2009 22 640 520921 4817803 210 40
0:00:44 4/21/2011 4 21 2011 0 658 523376 4817811 204 40
4:00:56 1/16/2010 1 16 2010 4 638 520802 4817802 211 40
14:00:50 3/28/2009 3 28 2009 14 637 521350 4817804 209 40
6:00:47 3/21/2008 3 21 2008 6 637 521291 4817804 209 40
2:00:59 3/8/2014 3 8 2014 2 907 520978 4817803 210 40
10:01:09 12/11/2013 12 11 2013 10 917 521535 4817805 209 40
4:00:47 3/8/2014 3 8 2014 4 907 520985 4817803 210 40
10:00:47 3/5/2011 3 5 2011 10 655 520954 4817803 210 40
6:00:36 4/23/2013 4 23 2013 6 679 520830 4817803 210 40
8:00:48 1/13/2014 1 13 2014 8 916 523742 4817812 203 40
12:00:53 2/24/2013 2 24 2013 12 679 521109 4817804 210 40
8:00:48 2/19/2010 2 19 2010 8 638 524831 4817816 93 40
4:01:25 3/23/2013 3 23 2013 4 663 521031 4817804 210 40
8:00:45 3/9/2011 3 9 2011 8 653 521287 4817804 209 40
4:00:54 3/31/2012 3 31 2012 4 674 523423 4817811 204 40
10:00:53 3/9/2011 3 9 2011 10 641 521316 4817805 209 40
14:00:54 4/24/2009 4 24 2009 14 634 521076 4817804 210 40
18:00:12 4/2/2009 4 2 2009 18 638 520772 4817803 211 40
22:00:42 4/13/2012 4 13 2012 22 677 524362 4817815 125 39
14:00:36 2/19/2010 2 19 2010 14 639 525358 4817819 92 40
14:00:53 12/23/2012 12 23 2012 14 674 521241 4817805 209 40
22:00:48 2/14/2010 2 14 2010 22 647 524626 4817816 94 40
0:00:54 4/2/2012 4 2 2012 0 670 523411 4817812 204 40
0:00:43 2/8/2011 2 8 2011 0 650 521024 4817804 210 40
16:00:41 4/15/2008 4 15 2008 16 633 522362 4817808 207 40
6:00:48 3/25/2008 3 25 2008 6 631 523646 4817813 203 40
18:00:25 4/4/2012 4 4 2012 18 657 521010 4817804 210 40
14:00:31 1/29/2011 1 29 2011 14 650 525532 4817820 92 40
22:00:24 1/5/2012 1 5 2012 22 663 521857 4817807 208 40
16:01:12 2/6/2013 2 6 2013 16 679 524231 4817815 125 39
12:00:47 2/10/2011 2 10 2011 12 655 521758 4817806 208 40
22:00:54 3/20/2013 3 20 2013 22 663 523373 4817812 204 40
2:00:23 4/25/2008 4 25 2008 2 633 521742 4817807 208 40
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2:00:53 3/26/2014 3 26 2014 2 908 524317 4817815 125 39
2:00:39 1/1/2014 1 1 2014 2 911 524648 4817817 94 40
18:01:02 2/28/2014 2 28 2014 18 907 521737 4817807 208 40
18:00:38 1/15/2011 1 15 2011 18 657 520645 4817803 211 40
14:00:41 2/16/2011 2 16 2011 14 641 521526 4817806 209 40
22:00:54 2/5/2010 2 5 2010 22 638 521085 4817805 210 40
8:00:56 2/25/2010 2 25 2010 8 638 524527 4817816 94 40
14:00:53 3/24/2009 3 24 2009 14 638 522366 4817809 207 40
4:00:53 12/17/2012 12 17 2012 4 671 524895 4817818 93 40
0:00:53 1/24/2010 1 24 2010 0 642 525240 4817819 92 40
4:00:31 1/29/2011 1 29 2011 4 801 525396 4817820 92 40
18:00:21 3/23/2011 3 23 2011 18 801 521154 4817805 210 40
0:00:48 3/7/2012 3 7 2012 0 663 521239 4817806 209 40
6:01:11 12/21/2013 12 21 2013 6 914 521242 4817806 209 40
12:00:54 12/25/2012 12 25 2012 12 677 521216 4817806 209 40
6:00:18 3/7/2013 3 7 2013 6 677 521186 4817805 210 40
14:00:55 1/12/2013 1 12 2013 14 671 521569 4817807 209 40
4:00:35 3/1/2013 3 1 2013 4 679 521463 4817806 209 40
4:00:34 4/24/2009 4 24 2009 4 639 521333 4817806 209 40
16:00:48 12/7/2011 12 7 2011 16 659 520859 4817805 210 40
6:00:14 4/11/2011 4 11 2011 6 664 521000 4817805 210 40
0:00:41 1/11/2012 1 11 2012 0 658 524286 4817816 125 39
12:00:53 2/16/2011 2 16 2011 12 641 521525 4817807 209 40
18:00:56 1/31/2012 1 31 2012 18 641 520558 4817804 211 40
6:00:30 4/11/2011 4 11 2011 6 658 520897 4817805 210 40
12:00:23 2/25/2011 2 25 2011 12 655 521272 4817806 209 40
6:00:53 1/13/2014 1 13 2014 6 916 523721 4817814 203 40
22:00:38 3/13/2009 3 13 2009 22 634 521157 4817806 210 40
6:00:41 1/2/2010 1 2 2010 6 639 525334 4817820 92 40
0:00:53 3/14/2009 3 14 2009 0 634 521149 4817806 210 40
14:00:25 2/11/2012 2 11 2012 14 658 520980 4817806 210 40
4:01:09 12/17/2012 12 17 2012 4 680 524692 4817818 94 40
18:00:24 1/3/2014 1 3 2014 18 909 523816 4817815 203 40
4:00:42 3/14/2011 3 14 2011 4 654 521838 4817808 208 40
14:00:48 2/22/2009 2 22 2009 14 632 525312 4817821 92 40
8:00:41 12/10/2011 12 10 2011 8 667 524240 4817817 125 39
22:00:19 12/14/2008 12 14 2008 22 637 525732 4817822 91 40
20:00:54 3/27/2014 3 27 2014 20 916 526289 4817824 90 40
10:00:55 2/25/2011 2 25 2011 10 653 521607 4817808 208 40
12:00:47 2/4/2014 2 4 2014 12 909 521650 4817808 208 40
6:00:50 12/22/2013 12 22 2013 6 671 520851 4817805 210 40
12:00:42 2/1/2013 2 1 2013 12 665 521297 4817807 209 40
6:00:54 3/23/2013 3 23 2013 6 663 521026 4817806 210 40
0:00:49 4/25/2008 4 25 2008 0 633 521740 4817808 208 40
18:00:31 2/22/2009 2 22 2009 18 637 525472 4817821 92 40
14:00:45 1/25/2011 1 25 2011 14 650 524482 4817818 94 40
12:00:42 2/22/2013 2 22 2013 12 663 521749 4817808 208 40
16:00:41 12/30/2009 12 30 2009 16 647 521693 4817808 208 40
14:00:31 3/3/2014 3 3 2014 14 679 520668 4817805 211 40
0:00:47 3/14/2009 3 14 2009 0 638 521447 4817808 209 40
4:00:36 1/17/2011 1 17 2011 4 657 521450 4817808 209 40
14:00:56 3/28/2011 3 28 2011 14 801 521715 4817808 208 40
6:00:47 3/25/2009 3 25 2009 6 635 521276 4817807 209 40
14:00:47 1/21/2012 1 21 2012 14 665 521208 4817807 209 40
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14:00:49 12/30/2012 12 30 2012 14 674 521084 4817806 210 40
4:00:53 2/17/2013 2 17 2013 4 677 521177 4817807 210 40
6:00:48 3/25/2008 3 25 2008 6 633 523674 4817815 203 40
14:00:51 4/20/2012 4 20 2012 14 676 521782 4817809 208 40
18:00:47 2/5/2010 2 5 2010 18 638 521192 4817807 210 40
10:00:41 1/23/2011 1 23 2011 10 654 521127 4817807 210 40
18:00:42 4/2/2011 4 2 2011 18 666 524481 4817818 94 40
6:00:54 2/28/2010 2 28 2010 6 641 521294 4817808 209 40
6:00:47 3/14/2011 3 14 2011 6 654 521831 4817809 208 40
16:00:48 12/23/2012 12 23 2012 16 674 521237 4817807 209 40
0:00:47 1/17/2014 1 17 2014 0 671 520566 4817805 211 40
10:00:26 1/27/2013 1 27 2013 10 677 521198 4817807 210 40
0:00:42 2/9/2012 2 9 2012 0 663 524652 4817819 94 40
2:00:42 12/17/2012 12 17 2012 2 665 524711 4817819 94 40
18:01:12 1/2/2010 1 2 2010 18 644 525841 4817824 91 40
16:00:41 2/24/2009 2 24 2009 16 633 521916 4817810 208 40
0:00:53 3/8/2010 3 8 2010 0 639 524646 4817819 94 40
2:00:53 3/20/2011 3 20 2011 2 666 521478 4817808 209 40
12:00:53 3/5/2011 3 5 2011 12 655 520948 4817807 210 40
20:00:44 3/12/2013 3 12 2013 20 663 524579 4817819 94 40
14:00:41 2/6/2012 2 6 2012 14 658 521319 4817808 209 40
14:00:26 3/25/2011 3 25 2011 14 659 521830 4817810 208 40
2:00:33 12/10/2013 12 10 2013 2 907 524586 4817819 94 40
4:01:01 12/30/2009 12 30 2009 4 640 521740 4817810 208 40
16:00:44 2/28/2009 2 28 2009 16 633 521952 4817810 208 40
22:00:53 4/1/2011 4 1 2011 22 667 521060 4817808 210 40
22:00:43 3/19/2011 3 19 2011 22 658 521258 4817808 209 40
8:00:47 2/28/2010 2 28 2010 8 641 521294 4817808 209 40
14:00:54 3/31/2008 3 31 2008 14 631 521825 4817810 208 40
16:00:41 1/4/2013 1 4 2013 16 658 521114 4817808 210 40
14:00:42 1/8/2011 1 8 2011 14 655 521046 4817808 210 40
16:00:48 4/20/2012 4 20 2012 16 676 521391 4817809 209 40
14:01:17 3/28/2009 3 28 2009 14 646 521338 4817809 209 40
12:00:54 2/28/2010 2 28 2010 12 633 520798 4817807 211 40
14:00:33 1/7/2009 1 7 2009 14 634 521845 4817810 208 40
22:00:54 3/20/2011 3 20 2011 22 662 521761 4817810 208 40
0:00:53 1/8/2012 1 8 2012 0 663 521222 4817808 209 40
18:00:48 3/17/2010 3 17 2010 18 647 522177 4817811 207 40
6:00:23 3/15/2013 3 15 2013 6 658 521752 4817810 208 40
2:00:49 1/3/2011 1 3 2011 2 653 526243 4817826 90 40
4:01:11 3/9/2011 3 9 2011 4 647 521335 4817809 209 40
0:00:31 2/7/2014 2 7 2014 0 917 520711 4817807 211 40
16:00:56 3/19/2011 3 19 2011 16 665 521262 4817809 209 40
2:00:54 1/17/2014 1 17 2014 2 671 520574 4817807 211 40
4:00:23 4/11/2011 4 11 2011 4 658 520890 4817808 210 40
0:00:42 12/16/2013 12 16 2013 0 917 521937 4817811 208 40
20:00:40 2/25/2014 2 25 2014 20 909 521330 4817809 209 40
14:00:34 2/28/2009 2 28 2009 14 633 521958 4817811 208 40
6:00:55 1/29/2011 1 29 2011 6 655 521706 4817810 208 40
18:00:50 11/4/2010 11 4 2010 18 639 524519 4817820 94 40
6:00:50 3/8/2014 3 8 2014 6 907 520979 4817808 210 40
12:01:53 2/21/2009 2 21 2009 12 633 521292 4817809 209 40
16:00:24 3/2/2012 3 2 2012 16 658 521891 4817811 208 40
10:00:54 12/25/2012 12 25 2012 10 674 521225 4817809 209 40
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10:00:50 2/15/2010 2 15 2010 10 643 524621 4817821 94 40
14:01:41 12/9/2012 12 9 2012 14 677 525430 4817824 92 40
14:00:53 12/15/2011 12 15 2011 14 658 521507 4817810 209 40
14:00:43 3/18/2010 3 18 2010 14 657 521866 4817811 208 40
16:00:29 1/12/2013 1 12 2013 16 671 521507 4817810 209 40
18:02:41 12/24/2008 12 24 2008 18 637 525386 4817824 92 40
22:00:54 3/28/2012 3 28 2012 22 680 521939 4817812 208 40
4:01:12 4/9/2009 4 9 2009 4 644 523370 4817816 204 40
22:00:47 2/6/2014 2 6 2014 22 917 520714 4817808 211 40
12:00:43 1/13/2011 1 13 2011 12 657 521813 4817811 208 40
12:00:47 1/27/2014 1 27 2014 12 679 521209 4817809 209 40
12:00:54 12/30/2012 12 30 2012 12 674 521085 4817809 210 40
16:00:27 12/15/2011 12 15 2011 16 658 521508 4817810 209 40
6:00:54 3/4/2013 3 4 2013 6 677 521252 4817810 209 40
12:00:53 3/13/2012 3 13 2012 12 666 522074 4817812 207 40
8:00:53 1/13/2014 1 13 2014 8 908 523760 4817818 203 40
2:00:41 4/11/2011 4 11 2011 2 658 520888 4817809 210 40
8:01:04 1/22/2011 1 22 2011 8 655 521956 4817812 208 40
10:00:53 1/27/2014 1 27 2014 10 679 521207 4817810 209 40
4:00:55 4/6/2011 4 6 2011 4 666 524375 4817820 125 39
10:01:27 2/10/2014 2 10 2014 10 917 521845 4817812 208 40
0:00:42 4/13/2010 4 13 2010 0 652 523553 4817818 204 40
6:01:12 2/11/2011 2 11 2011 6 657 521758 4817812 208 40
18:00:20 2/10/2009 2 10 2009 18 632 521654 4817811 208 40
0:00:24 11/30/2010 11 30 2010 0 655 521806 4817812 208 40
14:00:49 12/31/2013 12 31 2013 14 907 521134 4817810 210 40
18:01:16 3/19/2011 3 19 2011 18 662 521821 4817812 208 40
8:00:53 2/11/2014 2 11 2014 8 917 521710 4817811 208 40
14:00:24 1/26/2014 1 26 2014 14 671 521007 4817809 210 40
8:00:54 3/22/2011 3 22 2011 8 665 521389 4817810 209 40
10:00:54 1/24/2010 1 24 2010 10 640 521392 4817810 209 40
6:00:56 12/10/2011 12 10 2011 6 667 524229 4817820 125 39
10:00:41 2/22/2013 2 22 2013 10 658 521683 4817812 208 40
4:00:56 1/17/2014 1 17 2014 4 671 520580 4817808 211 40
18:01:17 3/20/2011 3 20 2011 18 659 522311 4817814 207 40
8:00:54 3/4/2013 3 4 2013 8 677 521249 4817810 209 40
4:00:48 12/17/2012 12 17 2012 4 665 524710 4817822 94 40
6:01:10 1/22/2012 1 22 2012 6 665 521108 4817810 210 40
18:00:54 12/24/2012 12 24 2012 18 680 521371 4817811 209 40
4:00:53 4/25/2008 4 25 2008 4 633 521740 4817812 208 40
6:00:49 12/9/2011 12 9 2011 6 658 521783 4817812 208 40
4:00:53 2/28/2013 2 28 2013 4 677 521185 4817810 210 40
22:01:02 3/14/2010 3 14 2010 22 640 521306 4817811 209 40
0:00:47 4/14/2012 4 14 2012 0 677 524361 4817821 125 39
10:00:54 2/11/2014 2 11 2014 10 917 521713 4817812 208 40
8:00:49 4/26/2011 4 26 2011 8 667 524251 4817821 125 39
14:01:15 1/8/2013 1 8 2013 14 675 524293 4817821 125 39
14:01:15 2/16/2013 2 16 2013 14 680 524582 4817822 94 40
4:00:39 12/9/2011 12 9 2011 4 658 521787 4817813 208 40
10:00:42 2/23/2013 2 23 2013 10 657 521333 4817811 209 40
4:00:54 3/4/2013 3 4 2013 4 677 521282 4817811 209 40
8:00:23 4/21/2011 4 21 2011 8 664 523124 4817817 205 40
16:00:56 2/19/2009 2 19 2009 16 637 525058 4817824 93 40
22:00:12 3/13/2011 3 13 2011 22 653 521274 4817811 209 40
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4:00:47 2/20/2010 2 20 2010 4 646 525243 4817825 92 40
4:00:42 12/3/2010 12 3 2010 4 655 524872 4817824 93 40
2:01:13 3/13/2010 3 13 2010 2 650 526110 4817828 90 40
12:00:47 1/27/2014 1 27 2014 12 909 521431 4817812 209 40
16:00:47 1/27/2011 1 27 2011 16 801 523937 4817820 203 40
12:00:54 12/25/2012 12 25 2012 12 674 521219 4817811 209 40
10:00:57 12/27/2012 12 27 2012 10 674 521081 4817811 210 40
12:00:23 12/26/2010 12 26 2010 12 657 521163 4817811 210 40
2:00:55 3/25/2009 3 25 2009 2 635 521276 4817812 209 40
4:00:13 3/21/2008 3 21 2008 4 637 521280 4817812 209 40
12:00:19 3/26/2010 3 26 2010 12 653 521810 4817813 208 40
14:00:39 3/5/2010 3 5 2010 14 646 520855 4817810 210 40
18:00:47 12/2/2008 12 2 2008 18 633 520929 4817811 210 40
8:01:41 12/14/2013 12 14 2013 8 914 521305 4817812 209 40
0:00:33 1/24/2011 1 24 2011 0 642 524308 4817822 125 39
12:00:48 12/27/2012 12 27 2012 12 674 521079 4817811 210 40
6:00:30 2/20/2010 2 20 2010 6 638 525307 4817826 92 40
14:00:47 12/20/2008 12 20 2008 14 637 521760 4817814 208 40
12:01:51 12/20/2008 12 20 2008 12 637 521760 4817814 208 40
18:00:47 2/19/2014 2 19 2014 18 914 522530 4817816 206 40
10:00:54 1/5/2010 1 5 2010 10 640 521603 4817813 209 40
4:00:53 3/17/2010 3 17 2010 4 801 520985 4817811 210 40
18:00:49 4/6/2011 4 6 2011 18 658 524820 4817824 93 40
10:00:55 1/27/2014 1 27 2014 10 909 521429 4817813 209 40
2:00:47 3/19/2008 3 19 2008 2 637 523581 4817820 204 40
6:00:53 12/12/2012 12 12 2012 6 665 524662 4817824 94 40
16:00:23 1/24/2010 1 24 2010 16 640 521283 4817813 209 40
2:01:08 4/23/2013 4 23 2013 2 679 520822 4817811 210 40
8:00:53 2/14/2009 2 14 2009 8 632 521522 4817813 209 40
4:00:54 2/17/2014 2 17 2014 4 917 520857 4817811 210 40
6:00:54 11/20/2013 11 20 2013 6 907 526018 4817829 91 40
0:00:31 3/29/2012 3 29 2012 0 680 521932 4817815 208 40
8:00:44 1/6/2010 1 6 2010 8 640 521941 4817815 208 40
18:00:21 4/12/2012 4 12 2012 18 665 521907 4817815 208 40
22:00:23 4/1/2010 4 1 2010 22 653 522026 4817815 207 40
6:00:53 4/28/2011 4 28 2011 6 669 524200 4817823 125 39
0:00:56 3/12/2011 3 12 2011 0 653 521320 4817813 209 40
2:00:44 2/20/2010 2 20 2010 2 647 525224 4817827 92 40
10:00:54 1/31/2014 1 31 2014 10 671 521112 4817812 210 40
4:00:47 2/17/2014 2 17 2014 4 679 521045 4817812 210 40
4:00:40 2/17/2014 2 17 2014 4 914 521034 4817812 210 40
14:00:48 2/6/2009 2 6 2009 14 632 521960 4817815 208 40
0:01:10 2/19/2010 2 19 2010 0 638 524302 4817823 125 39
2:01:12 2/17/2014 2 17 2014 2 914 521037 4817812 210 40
12:00:41 2/28/2011 2 28 2011 12 653 521218 4817813 209 40
16:00:41 3/29/2009 3 29 2009 16 633 521963 4817816 208 40
0:00:54 3/13/2010 3 13 2010 0 640 521334 4817814 209 40
22:00:56 12/24/2013 12 24 2013 22 914 520803 4817812 210 40
6:00:41 2/21/2013 2 21 2013 6 663 521430 4817814 209 40
10:00:53 1/10/2013 1 10 2013 10 680 521600 4817815 209 40
4:00:40 2/20/2010 2 20 2010 4 647 525225 4817828 92 40
16:00:53 2/27/2010 2 27 2010 16 633 521440 4817814 209 40
8:00:57 1/26/2011 1 26 2011 8 646 521500 4817815 209 40
16:00:23 2/6/2009 2 6 2009 16 632 521957 4817816 208 40
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12:00:55 2/18/2011 2 18 2011 12 655 521175 4817814 210 40
0:00:54 4/4/2009 4 4 2009 0 646 521282 4817814 209 40
2:00:53 3/28/2013 3 28 2013 2 663 524883 4817826 93 40
2:00:26 4/4/2008 4 4 2008 2 632 521542 4817815 209 40
18:00:42 4/14/2011 4 14 2011 18 801 522085 4817817 207 40
12:00:53 2/28/2009 2 28 2009 12 633 522000 4817817 208 40
0:00:37 3/20/2011 3 20 2011 0 666 521470 4817815 209 40
4:00:54 4/23/2013 4 23 2013 4 679 520821 4817813 210 40
18:00:56 12/24/2012 12 24 2012 18 670 521445 4817815 209 40
8:00:52 12/23/2013 12 23 2013 8 671 521114 4817814 210 40
4:00:53 4/14/2012 4 14 2012 4 670 525269 4817828 92 40
18:00:48 12/29/2013 12 29 2013 18 671 520288 4817811 212 40
12:00:47 2/6/2010 2 6 2010 12 638 521194 4817814 210 40
20:00:53 3/9/2013 3 9 2013 20 671 520824 4817813 210 40
0:02:23 2/17/2009 2 17 2009 0 633 521039 4817814 210 40
18:00:49 4/19/2011 4 19 2011 18 665 522727 4817819 206 40
16:00:54 2/6/2014 2 6 2014 16 917 520721 4817813 211 40
14:00:50 2/21/2011 2 21 2011 14 655 521430 4817815 209 40
14:00:23 2/28/2012 2 28 2012 14 658 520854 4817813 210 40
2:00:44 1/26/2012 1 26 2012 2 666 523707 4817823 203 40
0:01:17 4/3/2010 4 3 2010 0 639 525118 4817828 93 40
8:00:55 1/18/2011 1 18 2011 8 641 521218 4817815 209 40
12:00:41 1/10/2013 1 10 2013 12 680 521596 4817816 209 40
4:00:47 3/25/2009 3 25 2009 4 635 521281 4817815 209 40
20:00:48 4/6/2014 4 6 2014 20 908 525382 4817829 92 40
18:00:54 4/1/2010 4 1 2010 18 640 524270 4817825 125 39
10:00:48 1/21/2011 1 21 2011 10 654 521945 4817817 208 40
18:00:54 2/16/2013 2 16 2013 18 680 524222 4817825 125 39
6:00:53 4/23/2009 4 23 2009 6 646 522029 4817818 207 40
14:00:51 3/9/2013 3 9 2013 14 671 520912 4817814 210 40
6:00:35 1/28/2013 1 28 2013 6 680 520711 4817813 211 40
6:00:54 1/8/2012 1 8 2012 6 663 521301 4817815 209 40
8:00:54 1/6/2013 1 6 2013 8 665 524245 4817825 125 39
18:00:47 2/9/2014 2 9 2014 18 908 523808 4817824 203 40
8:00:48 2/19/2010 2 19 2010 8 633 524704 4817827 94 40
2:01:12 2/17/2014 2 17 2014 2 679 521048 4817815 210 40
12:00:21 1/10/2011 1 10 2011 12 646 521575 4817816 209 40
10:00:54 12/16/2013 12 16 2013 10 917 521347 4817816 209 40
8:00:41 12/30/2009 12 30 2009 8 640 521725 4817817 208 40
4:00:35 3/23/2011 3 23 2011 4 801 521546 4817816 209 40
12:00:53 12/28/2012 12 28 2012 12 677 521395 4817816 209 40
12:00:23 1/29/2013 1 29 2013 12 665 521212 4817815 209 40
0:00:53 1/26/2013 1 26 2013 0 679 520650 4817814 211 40
2:00:48 2/11/2009 2 11 2009 2 637 525412 4817830 92 40
0:02:41 3/18/2014 3 18 2014 0 679 520750 4817814 211 40
2:00:53 1/26/2013 1 26 2013 2 679 520648 4817814 211 40
2:00:54 1/16/2011 1 16 2011 2 657 520694 4817814 211 40
0:00:53 3/17/2010 3 17 2010 0 656 520764 4817814 211 40
18:01:03 4/24/2009 4 24 2009 18 640 525122 4817829 93 40
22:00:41 4/29/2009 4 29 2009 22 640 521097 4817815 210 40
12:00:54 2/18/2014 2 18 2014 12 917 521509 4817816 209 40
10:00:55 12/28/2012 12 28 2012 10 677 521399 4817816 209 40
8:00:42 12/20/2013 12 20 2013 8 917 521634 4817817 208 40
12:00:48 1/2/2014 1 2 2014 12 907 520908 4817815 210 40
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0:00:54 1/16/2011 1 16 2011 0 657 520697 4817814 211 40
14:00:53 1/12/2013 1 12 2013 14 677 521476 4817817 209 40
18:00:53 2/18/2014 2 18 2014 18 917 521683 4817817 208 40
16:00:16 3/25/2011 3 25 2011 16 658 521878 4817818 208 40
8:00:54 2/21/2013 2 21 2013 8 663 521431 4817816 209 40
6:01:12 12/19/2013 12 19 2013 6 917 521744 4817818 208 40
20:00:52 3/29/2014 3 29 2014 20 913 526161 4817833 90 40
2:00:54 3/4/2013 3 4 2013 2 677 521279 4817816 209 40
6:00:42 1/14/2011 1 14 2011 6 657 521726 4817818 208 40
16:00:44 2/17/2009 2 17 2009 16 634 521619 4817817 208 40
22:00:47 4/3/2009 4 3 2009 22 646 521288 4817816 209 40
22:00:48 12/26/2012 12 26 2012 22 677 520696 4817815 211 40
10:00:27 1/27/2014 1 27 2014 10 907 521444 4817817 209 40
0:00:50 3/25/2008 3 25 2008 0 631 523634 4817824 203 40
16:00:41 3/19/2012 3 19 2012 16 663 521360 4817817 209 40
2:00:55 12/20/2013 12 20 2013 2 917 521899 4817819 208 40
6:00:41 2/17/2014 2 17 2014 6 917 520861 4817815 210 40
6:00:27 4/30/2013 4 30 2013 6 658 524712 4817828 94 40
4:00:42 1/3/2011 1 3 2011 4 653 525402 4817831 92 40
12:00:44 3/31/2009 3 31 2009 12 638 521880 4817819 208 40
22:00:53 2/28/2010 2 28 2010 22 633 520664 4817815 211 40
10:01:40 2/14/2011 2 14 2011 10 641 521048 4817816 210 40
22:00:53 1/25/2013 1 25 2013 22 679 520662 4817815 211 40
14:00:34 11/30/2011 11 30 2011 14 663 520775 4817815 211 40
4:00:48 1/7/2011 1 7 2011 4 650 521681 4817818 208 40
6:00:54 1/6/2013 1 6 2013 6 665 524244 4817827 125 39
0:00:56 4/30/2009 4 30 2009 0 640 521100 4817817 210 40
14:00:38 1/23/2011 1 23 2011 14 638 524363 4817828 125 39
12:00:41 12/7/2011 12 7 2011 12 659 520865 4817816 210 40
10:00:50 1/30/2011 1 30 2011 10 641 520979 4817816 210 40
6:00:54 12/30/2009 12 30 2009 6 640 521727 4817819 208 40
12:00:53 1/24/2010 1 24 2010 12 640 521394 4817818 209 40
18:00:40 3/29/2011 3 29 2011 18 663 523710 4817825 203 40
14:00:55 1/30/2011 1 30 2011 14 641 520942 4817816 210 40
12:00:54 11/30/2011 11 30 2011 12 663 520771 4817816 211 40
0:00:53 4/29/2009 4 29 2009 0 640 523115 4817823 205 40
4:00:26 3/22/2010 3 22 2010 4 652 523393 4817824 204 40
2:00:48 1/24/2011 1 24 2011 2 642 524336 4817828 125 39
18:00:48 11/27/2010 11 27 2010 18 643 521321 4817818 209 40
8:00:58 12/4/2010 12 4 2010 8 638 521219 4817817 209 40
8:00:54 3/30/2012 3 30 2012 8 676 524326 4817828 125 39
2:00:54 4/6/2014 4 6 2014 2 917 525830 4817833 91 40
22:00:26 3/25/2009 3 25 2009 22 647 521759 4817819 208 40
6:00:47 4/11/2011 4 11 2011 6 655 520884 4817816 210 40
12:00:53 1/5/2013 1 5 2013 12 671 521178 4817817 210 40
10:00:48 2/6/2010 2 6 2010 10 643 524620 4817829 94 40
2:00:59 4/26/2014 4 26 2014 2 907 521799 4817819 208 40
0:00:22 1/3/2011 1 3 2011 0 653 526230 4817835 90 40
4:00:55 12/19/2013 12 19 2013 4 917 521811 4817819 208 40
22:00:11 3/21/2008 3 21 2008 22 635 521225 4817818 209 40
6:00:41 3/16/2009 3 16 2009 6 643 521755 4817819 208 40
16:00:23 12/27/2008 12 27 2008 16 632 521808 4817820 208 40
0:00:55 4/9/2013 4 9 2013 0 677 524490 4817829 94 40
4:00:23 4/11/2011 4 11 2011 4 655 520883 4817817 210 40
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14:00:43 12/30/2009 12 30 2009 14 640 521687 4817819 208 40
2:00:47 3/18/2011 3 18 2011 2 660 521391 4817818 209 40
22:00:54 2/18/2010 2 18 2010 22 638 524301 4817828 125 39
2:00:22 3/12/2011 3 12 2011 2 655 521343 4817818 209 40
6:00:47 3/23/2009 3 23 2009 6 639 523401 4817825 204 40
16:00:41 3/31/2011 3 31 2011 16 654 522302 4817821 207 40
14:00:47 2/19/2009 2 19 2009 14 633 521468 4817819 209 40
22:00:24 11/29/2010 11 29 2010 22 655 521592 4817819 209 40
10:00:56 12/23/2013 12 23 2013 10 908 521344 4817819 209 40
18:00:54 4/20/2008 4 20 2008 18 632 524662 4817830 94 40
20:00:47 12/24/2013 12 24 2013 20 914 520808 4817817 210 40
12:00:54 12/28/2010 12 28 2010 12 638 525035 4817831 93 40
6:00:55 11/28/2010 11 28 2010 6 641 520896 4817817 210 40
6:00:54 3/28/2009 3 28 2009 6 647 521333 4817819 209 40
6:00:47 4/9/2009 4 9 2009 6 644 523380 4817825 204 40
18:00:42 3/26/2012 3 26 2012 18 679 521300 4817819 209 40
18:00:44 1/14/2014 1 14 2014 18 914 520738 4817817 211 40
2:00:53 4/3/2010 4 3 2010 2 639 525017 4817831 93 40
18:00:23 2/28/2010 2 28 2010 18 633 520671 4817817 211 40
12:01:18 1/24/2011 1 24 2011 12 654 521713 4817820 208 40
4:00:48 1/6/2013 1 6 2013 4 665 524236 4817829 125 39
10:00:53 2/14/2011 2 14 2011 10 655 521309 4817819 209 40
22:00:57 3/19/2011 3 19 2011 22 650 521629 4817820 208 40
10:00:53 12/25/2012 12 25 2012 10 671 521115 4817818 210 40
8:00:39 11/28/2010 11 28 2010 8 641 520932 4817818 210 40
18:00:54 4/5/2011 4 5 2011 18 664 525830 4817835 91 40
2:00:23 2/10/2013 2 10 2013 2 679 524958 4817832 93 40
12:00:55 2/14/2014 2 14 2014 12 679 521655 4817820 208 40
6:00:41 3/25/2009 3 25 2009 6 633 521282 4817819 209 40
16:00:42 2/16/2012 2 16 2012 16 658 521508 4817820 209 40
10:00:52 1/1/2014 1 1 2014 10 658 521107 4817818 210 40
8:00:20 2/10/2012 2 10 2012 8 658 521717 4817820 208 40
20:00:44 4/22/2013 4 22 2013 20 658 521358 4817819 209 40
14:00:12 12/30/2009 12 30 2009 14 647 521666 4817820 208 40
2:01:41 3/22/2010 3 22 2010 2 652 523382 4817826 204 40
18:00:54 4/23/2009 4 23 2009 18 634 521345 4817819 209 40
2:00:35 12/17/2013 12 17 2013 2 917 521916 4817821 208 40
6:00:53 1/29/2011 1 29 2011 6 801 525118 4817833 93 40
2:01:10 3/22/2010 3 22 2010 2 646 520990 4817818 210 40
6:00:25 3/7/2012 3 7 2012 6 663 521259 4817819 209 40
4:01:45 3/12/2011 3 12 2011 4 655 521343 4817820 209 40
16:00:54 3/25/2009 3 25 2009 16 648 522032 4817822 207 40
12:00:42 1/21/2012 1 21 2012 12 665 521222 4817819 209 40
14:00:54 12/15/2013 12 15 2013 14 917 521211 4817819 209 40
14:00:38 1/6/2013 1 6 2013 14 671 521064 4817819 210 40
10:00:48 2/19/2009 2 19 2009 10 634 521339 4817820 209 40
12:00:43 2/22/2011 2 22 2011 12 801 521347 4817820 209 40
12:01:05 2/25/2011 2 25 2011 12 639 521348 4817820 209 40
18:00:51 1/23/2010 1 23 2010 18 642 525222 4817834 92 40
22:00:48 4/10/2011 4 10 2011 22 655 520885 4817819 210 40
8:01:11 1/28/2013 1 28 2013 8 680 520718 4817818 211 40
18:01:11 2/28/2010 2 28 2010 18 633 520665 4817818 211 40
2:00:54 2/20/2010 2 20 2010 2 646 525231 4817834 92 40
18:00:33 4/8/2009 4 8 2009 18 639 524399 4817831 125 39
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2:00:57 3/20/2011 3 20 2011 2 650 521543 4817821 209 40
2:00:53 1/8/2012 1 8 2012 2 663 521289 4817820 209 40
4:00:47 11/28/2010 11 28 2010 4 641 520875 4817819 210 40
10:00:56 2/18/2010 2 18 2010 10 640 524972 4817833 93 40
4:00:53 3/28/2009 3 28 2009 4 647 521337 4817820 209 40
4:00:53 3/23/2009 3 23 2009 4 639 523401 4817827 204 40
16:00:54 2/5/2012 2 5 2012 16 663 525091 4817833 93 40
6:01:11 2/17/2014 2 17 2014 6 679 521052 4817820 210 40
22:00:41 2/19/2010 2 19 2010 22 633 525485 4817835 92 40
22:00:54 1/10/2013 1 10 2013 22 663 523915 4817829 203 40
16:01:01 12/28/2012 12 28 2012 16 677 521395 4817821 209 40
4:02:46 1/28/2013 1 28 2013 4 680 520712 4817819 211 40
22:00:42 3/28/2014 3 28 2014 22 909 525995 4817837 91 40
10:00:53 1/28/2013 1 28 2013 10 680 521175 4817820 210 40
12:00:47 1/30/2011 1 30 2011 12 641 520941 4817820 210 40
18:00:53 3/20/2010 3 20 2010 18 643 521043 4817820 210 40
4:00:32 3/10/2014 3 10 2014 4 907 521635 4817822 208 40
0:00:19 1/7/2011 1 7 2011 0 650 521679 4817822 208 40
4:00:39 12/22/2013 12 22 2013 4 671 520834 4817819 210 40
0:00:42 1/23/2010 1 23 2010 0 642 525268 4817834 92 40
4:00:48 1/24/2011 1 24 2011 4 642 524340 4817831      125     39
18:00:54        12/19/2008      12      19      2008    18      632     522242  4817824 207     40
18:00:48        4/14/2008       4       14      2008    18      633     522272  4817824 207     40
4:00:54 3/8/2010        3       8       2010    4       646     520848  4817819 210     40
12:00:54        1/9/2013        1       9       2013    12      671     521548  4817822 209     40
12:00:54        3/3/2014        3       3       2014    12      679     520922  4817820 210     40
20:00:42        3/13/2014       3       13      2014    20      679     520671  4817819 211     40
18:00:54        1/15/2014       1       15      2014    18      671     521269  4817821 209     40
2:00:17 1/7/2011        1       7       2011    2       650     521682  4817822 208     40
8:00:57 2/15/2011       2       15      2011    8       657     521501  4817822 209     40
14:00:44        2/18/2010       2       18      2010    14      647     525023  4817834 93      40
18:00:47        4/4/2011        4       4       2011    18      647     520747  4817819 211     40
14:00:42        2/23/2009       2       23      2009    14      632     525043  4817834 93      40
22:00:53        3/19/2012       3       19      2012    22      663     521075  4817820 210     40
16:00:42        1/16/2010       1       16      2010    16      647     520649  4817819 211     40
10:00:47        11/30/2011      11      30      2011    10      663     520768  4817819 211     40
0:00:55 1/17/2011       1       17      2011    0       641     521425  4817821 209     40
14:00:38        12/16/2013      12      16      2013    14      917     521346  4817821 209     40
16:00:48        2/28/2010       2       28      2010    16      633     520700  4817819 211     40
22:00:54        3/18/2010       3       18      2010    22      639     521815  4817823 208     40
2:00:53 3/17/2010       3       17      2010    2       801     520960  4817820 210     40
10:00:42        1/1/2011        1       1       2011    10      654     521019  4817820 210     40
2:00:20 3/25/2009       3       25      2009    2       633     521285  4817821 209     40
6:00:55 12/10/2013      12      10      2013    6       911     525873  4817837 91      40
18:00:41        4/18/2011       4       18      2011    18      669     523337  4817828 204     40
0:00:14 3/26/2008       3       26      2008    0       633     521514  4817822 209     40
22:00:46        4/19/2012       4       19      2012    22      677     525175  4817835 93      40
14:00:56        1/7/2009        1       7       2009    14      632     521878  4817823 208     40
14:00:49        1/21/2013       1       21      2013    14      665     524382  4817832 125     39
0:00:53 3/22/2014       3       22      2014    0       914     524841  4817834 93      40
22:00:40        4/8/2013        4       8       2013    22      677     524442  4817832 94      40
14:00:37        3/18/2010       3       18      2010    14      646     521854  4817823 208     40
12:00:28        2/1/2013        2       1       2013    12      677     521283  4817822 209     40
0:00:41 2/11/2009       2       11      2009    0       637     525374  4817836 92      40
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22:00:47        4/1/2012        4       1       2012    22      679     523415  4817829 204     40
2:00:54 3/16/2009       3       16      2009    2       642     521484  4817822 209     40
6:00:55 2/16/2010       2       16      2010    6       646     524372  4817832 125     39
16:00:54        12/30/2009      12      30      2009    16      640     521688  4817823 208     40
2:00:50 3/11/2010       3       11      2010    2       643     525951  4817838 91      40
10:00:40        2/22/2011       2       22      2011    10      655     521504  4817823 209     40
4:00:26 4/8/2009        4       8       2009    4       634     520607  4817820 211     40
14:00:53        2/1/2011        2       1       2011    14      647     521951  4817824 208     40
20:00:23        3/17/2014       3       17      2014    20      679     520737  4817820 211     40
18:00:52        12/23/2013      12      23      2013    18      914     521253  4817822 209     40
14:00:54        3/22/2010       3       22      2010    14      651     521915  4817824 208     40
6:03:05 4/1/2012        4       1       2012    6       676     525423  4817836 92      40
22:00:42        12/24/2012      12      24      2012    22      658     521514  4817823 209     40
10:00:42        2/22/2013       2       22      2013    10      663     521715  4817824 208     40
2:00:56 4/11/2011       4       11      2011    2       655     520882  4817821 210     40
6:00:47 2/13/2014       2       13      2014    6       909     521774  4817824 208     40
10:00:23        2/1/2009        2       1       2009    10      633     521439  4817823 209     40
0:00:55 12/10/2013      12      10      2013    0       907     524646  4817834 94      40
18:00:13        4/2/2011        4       2       2011    18      664     525178  4817836 93      40
14:00:54        12/28/2012      12      28      2012    14      677     521399  4817823 209     40
14:00:54        2/1/2009        2       1       2009    14      633     521478  4817823 209     40
18:00:47        4/6/2011        4       6       2011    18      661     525122  4817836 93      40
8:00:30 11/25/2011      11      25      2011    8       662     521815  4817824 208     40
14:00:25        12/18/2011      12      18      2011    14      658     521628  4817824 208     40
6:00:48 2/25/2013       2       25      2013    6       671     521200  4817822 210     40
12:00:47        3/12/2013       3       12      2013    12      658     520920  4817821 210     40
22:00:53        1/6/2009        1       6       2009    22      633     523657  4817831 203     40
18:00:51        1/31/2013       1       31      2013    18      680     520706  4817821 211     40
6:00:31 4/12/2011       4       12      2011    6       665     521088  4817822 210     40
12:00:50        3/9/2013        3       9       2013    12      658     521056  4817822 210     40
6:01:11 3/31/2012       3       31      2012    6       674     523320  4817829 204     40
4:01:16 2/16/2010       2       16      2010    4       646     524368  4817833 125     39
18:00:58        3/20/2010       3       20      2010    18      653     520399  4817820 212     40
18:00:47        3/18/2014       3       18      2014    18      907     521085  4817822 210     40
2:00:53 12/30/2009      12      30      2009    2       640     521720  4817824 208     40
18:00:53        2/6/2014        2       6       2014    18      917     520715  4817821 211     40
10:00:43        2/14/2011       2       14      2011    10      657     521142  4817822 210     40
12:00:55        2/19/2009       2       19      2009    12      634     521334  4817823 209     40
12:00:54        12/16/2013      12      16      2013    12      917     521342  4817823 209     40
16:00:47        3/25/2011       3       25      2011    16      666     522028  4817825 207     40
0:00:28 4/11/2011       4       11      2011    0       655     520882  4817822 210     40
10:00:54        2/6/2010        2       6       2010    10      638     521190  4817823 210     40
18:00:42        12/24/2012      12      24      2012    18      658     521498  4817824 209     40
6:00:57 3/8/2010        3       8       2010    6       646     520846  4817822 210     40
4:00:55 3/7/2012        3       7       2012    4       663     521247  4817823 209     40
14:01:24        12/13/2012      12      13      2012    14      677     525345  4817837 92      40
12:00:53        12/25/2012      12      25      2012    12      671     521117  4817823 210     40
4:00:41 4/27/2011       4       27      2011    4       658     525792  4817839 91      40
18:00:54        4/7/2008        4       7       2008    18      632     521386  4817824 209     40
16:00:42        1/6/2011        1       6       2011    16      801     521462  4817824 209     40
10:00:48        2/22/2013       2       22      2013    10      671     521688  4817825 208     40
2:00:55 12/13/2011      12      13      2011    2       667     524186  4817833 125     39
6:00:48 1/7/2011        1       7       2011    6       650     521682  4817825 208     40
14:01:18        2/15/2014       2       15      2014    14      679     520811  4817822 210     40
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12:00:52        1/24/2011       1       24      2011    12      638     524390  4817834 125     39
12:00:42        1/25/2011       1       25      2011    12      642     524592  4817835 94      40
22:00:53        1/15/2011       1       15      2011    22      657     520696  4817822 211     40
4:00:56 11/19/2010      11      19      2010    4       655     522176  4817827 207     40
14:00:55        1/17/2011       1       17      2011    14      650     521077  4817823 210     40
14:00:47        1/10/2013       1       10      2013    14      680     521600  4817825 209     40
0:00:18 4/4/2008        4       4       2008    0       632     521544  4817825 209     40
6:00:42 2/10/2012       2       10      2012    6       658     521704  4817825 208     40
18:00:54        12/29/2010      12      29      2010    18      801     523656  4817832 203     40
4:00:44 3/18/2011       3       18      2011    4       662     521594  4817825 209     40
18:00:53        3/25/2009       3       25      2009    18      647     521767  4817825 208     40
18:00:48        4/6/2011        4       6       2011    18      663     524825  4817836 93      40
22:00:48        3/18/2012       3       18      2012    22      658     520971  4817823 210     40
2:00:25 4/8/2009        4       8       2009    2       634     520613  4817822 211     40
12:00:50        1/25/2011       1       25      2011    12      646     520813  4817823 210     40
4:00:47 1/14/2011       1       14      2011    4       654     521875  4817826 208     40
10:00:59        1/8/2013        1       8       2013    10      675     524322  4817834 125     39
4:00:55 11/19/2010      11      19      2010    4       639     524622  4817836 94      40
14:00:23        12/7/2011       12      7       2011    14      659     520862  4817823 210     40
8:00:46 2/25/2013       2       25      2013    8       671     521195  4817824 210     40
4:00:26 3/22/2011       3       22      2011    4       665     521153  4817824 210     40
10:00:34        12/18/2011      12      18      2011    10      658     521644  4817826 208     40
2:00:48 3/11/2013       3       11      2013    2       663     524298  4817835 125     39
4:00:44 3/25/2009       3       25      2009    4       633     521283  4817824 209     40
18:00:53        2/26/2014       2       26      2014    18      914     522711  4817829 206     40
10:00:04        2/19/2010       2       19      2010    10      633     525594  4817839 92      40
10:00:53        1/6/2011        1       6       2011    10      650     521636  4817826 208     40
0:00:48 3/26/2009       3       26      2009    0       647     521764  4817826 208     40
18:00:37        4/14/2009       4       14      2009    18      641     523792  4817833 203 40
18:00:49 3/20/2010 3 20 2010 18 638 521044 4817824 210 40
14:00:18 1/1/2010 1 1 2010 14 647 521680 4817826 208 40
16:00:55 4/12/2012 4 12 2012 16 677 522154 4817828 207 40
10:00:41 4/21/2011 4 21 2011 10 663 521894 4817827 208 40
18:00:47 1/9/2011 1 9 2011 18 638 520824 4817823 210 40
12:00:42 2/12/2011 2 12 2011 12 654 520926 4817824 210 40
8:00:24 12/9/2011 12 9 2011 8 658 521739 4817826 208 40
12:00:35 12/18/2011 12 18 2011 12 658 521632 4817826 208 40
0:00:15 3/19/2012 3 19 2012 0 658 520972 4817824 210 40
6:00:47 3/12/2011 3 12 2011 6 655 521342 4817825 209 40
8:00:41 3/13/2010 3 13 2010 8 650 526275 4817843 90 40
12:00:41 12/30/2009 12 30 2009 12 647 521669 4817826 208 40
8:00:55 1/12/2010 1 12 2010 8 641 520800 4817824 211 40
18:00:53 1/16/2011 1 16 2011 18 641 520947 4817824 210 40
2:00:18 1/18/2011 1 18 2011 2 650 521170 4817825 210 40
22:00:54 4/21/2011 4 21 2011 22 665 523248 4817832 204 40
22:00:27 1/16/2014 1 16 2014 22 671 520617 4817823 211 40
6:00:54 1/12/2010 1 12 2010 6 641 520792 4817824 211 40
2:00:53 1/23/2010 1 23 2010 2 642 525279 4817839 92 40
16:00:54 3/12/2012 3 12 2012 16 663 522153 4817828 207 40
12:00:37 11/23/2011 11 23 2011 12 655 520801 4817824 211 40
16:01:20 2/24/2011 2 24 2011 16 647 522739 4817830 206 40
6:00:54 2/17/2011 2 17 2011 6 655 521450 4817826 209 40
10:01:11 3/18/2010 3 18 2010 10 653 521916 4817827 208 40
14:00:48 3/29/2009 3 29 2009 14 633 521959 4817828 208 40
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2:00:57 3/22/2010 3 22 2010 2 653 520810 4817824 210 40
18:00:23 12/7/2010 12 7 2010 18 655 525601 4817840 92 40
2:00:51 3/24/2011 3 24 2011 2 655 521524 4817826 209 40
6:00:57 1/29/2011 1 29 2011 6 641 521640 4817827 208 40
18:01:05 2/17/2010 2 17 2010 18 647 525626 4817841 91 40
2:00:32 1/23/2010 1 23 2010 2 647 520170 4817822 212 40
18:00:38 3/23/2011 3 23 2011 18 654 520658 4817823 211 40
20:00:53 1/25/2013 1 25 2013 20 679 520661 4817824 211 40
14:01:11 12/13/2012 12 13 2012 14 680 525349 4817840 92 40
4:01:12 2/25/2013 2 25 2013 4 671 521180 4817825 210 40
8:00:30 1/27/2011 1 27 2011 8 655 521635 4817827 208 40
2:00:39 1/16/2010 1 16 2010 2 638 520788 4817824 211 40
2:00:53 1/28/2013 1 28 2013 2 677 520698 4817824 211 40
22:00:56 1/23/2010 1 23 2010 22 643 525562 4817841 92 40
12:00:47 2/1/2009 2 1 2009 12 633 521460 4817826 209 40
0:00:23 3/20/2011 3 20 2011 0 650 521531 4817827 209 40
18:00:44 3/26/2012 3 26 2012 18 680 521425 4817826 209 40
6:00:54 1/28/2013 1 28 2013 6 677 520707 4817824 211 40
22:00:53 3/17/2014 3 17 2014 22 907 521204 4817826 209 40
10:00:54 12/30/2009 12 30 2009 10 640 521673 4817827 208 40
0:00:53 2/26/2011 2 26 2011 0 650 521761 4817828 208 40
18:00:54 4/3/2010 4 3 2010 18 638 521766 4817828 208 40
4:00:42 2/18/2010 2 18 2010 4 638 525323 4817840 92 40
0:00:45 12/22/2013 12 22 2013 0 671 520770 4817824 211 40
18:00:49 1/15/2010 1 15 2010 18 638 520843 4817825 210 40
4:00:42 3/16/2013 3 16 2013 4 663 520852 4817825 210 40
16:00:43 2/17/2010 2 17 2010 16 647 525538 4817841 92 40
10:00:53 3/4/2013 3 4 2013 10 677 521253 4817826 209 40
4:00:53 4/12/2011 4 12 2011 4 665 521084 4817826 210 40
8:00:42 1/29/2011 1 29 2011 8 641 521640 4817827 208 40
8:01:03 4/19/2014 4 19 2014 8 914 523008 4817832 205 40
8:00:53 12/27/2012 12 27 2012 8 677 520765 4817825 211 40
10:01:18 3/4/2013 3 4 2013 10 657 521172 4817826 210 40
16:00:54 3/18/2008 3 18 2008 16 633 521618 4817827 208 40
12:00:44 2/23/2013 2 23 2013 12 679 521358 4817826 209 40
22:00:56 4/28/2014 4 28 2014 22 908 522869 4817832 205 40
10:00:50 2/19/2010 2 19 2010 10 643 525573 4817841 92 40
2:00:53 12/16/2013 12 16 2013 2 917 521946 4817829 208 40
0:00:47 12/13/2011 12 13 2011 0 667 524195 4817836 125 39
14:00:42 2/14/2014 2 14 2014 14 679 521661 4817828 208 40
4:00:54 2/17/2010 2 17 2010 4 638 525056 4817840 93 40
8:00:54 2/17/2011 2 17 2011 8 655 521455 4817827 209 40
4:00:53 1/28/2013 1 28 2013 4 677 520701 4817825 211 40
22:00:47 3/18/2013 3 18 2013 22 671 523422 4817834 204 40
14:00:13 2/28/2010 2 28 2010 14 633 520699 4817825 211 40
18:00:53 1/6/2013 1 6 2013 18 665 523899 4817835 203 40
12:01:23 12/9/2012 12 9 2012 12 677 524855 4817839 93 40
16:01:48 4/1/2010 4 1 2010 16 641 524256 4817837 125 39
8:00:47 4/22/2013 4 22 2013 8 677 521286 4817827 209 40
18:00:53 2/3/2013 2 3 2013 18 665 520569 4817825 211 40
16:00:11 12/2/2008 12 2 2008 16 633 520861 4817825 210 40
18:00:54 5/4/2009 5 4 2009 18 634 521104 4817826 210 40
2:00:41 3/5/2013 3 5 2013 2 679 521183 4817827 210 40
4:00:36 4/14/2012 4 14 2012 4 673 524283 4817837 125 39
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16:00:30 2/15/2014 2 15 2014 16 679 520805 4817826 210 40
2:00:41 3/7/2012 3 7 2012 2 663 521248 4817827 209 40
6:00:56 12/27/2012 12 27 2012 6 677 520763 4817826 211 40
14:00:53 1/15/2010 1 15 2010 14 641 520879 4817826 210 40
22:00:54 12/24/2012 12 24 2012 22 670 521449 4817828 209 40
16:00:23 2/21/2009 2 21 2009 16 632 525183 4817841 93 40
14:00:53 12/26/2010 12 26 2010 14 647 521151 4817827 210 40
14:00:25 12/22/2013 12 22 2013 14 657 521188 4817827 210 40
18:00:47 2/16/2009 2 16 2009 18 633 521027 4817827 210 40
6:00:55 12/30/2009 12 30 2009 6 639 522332 4817831 207 40
6:00:52 12/30/2010 12 30 2010 6 647 520748 4817826 211 40
4:00:45 12/30/2009 12 30 2009 4 639 522338 4817831 207 40
18:00:47 3/20/2011 3 20 2011 18 669 521832 4817829 208 40
8:01:24 4/19/2012 4 19 2012 8 666 524721 4817840 94 40
18:00:53 3/13/2013 3 13 2013 18 663 521822 4817830 208 40
18:00:25 3/9/2013 3 9 2013 18 671 520865 4817827 210 40
12:00:47 1/17/2011 1 17 2011 12 650 521079 4817827 210 40
12:00:53 1/25/2011 1 25 2011 12 654 520707 4817826 211 40
16:00:24 3/25/2011 3 25 2011 16 664 521720 4817829 208 40
4:00:53 3/20/2008 3 20 2008 4 632 521842 4817830 208 40
16:00:41 3/16/2009 3 16 2009 16 634 521867 4817830 208 40
4:00:54 12/27/2012 12 27 2012 4 677 520761 4817826 211 40
18:00:14 12/29/2009 12 29 2009 18 643 521047 4817827 210 40
0:00:24 4/8/2011 4 8 2011 0 666 524332 4817838 125 39
12:01:48 3/9/2013 3 9 2013 12 671 520908 4817827 210 40
20:00:48 3/1/2013 3 1 2013 20 677 521769 4817830 208 40
12:00:56 1/30/2012 1 30 2012 12 663 521238 4817828 209 40
22:00:53 3/25/2012 3 25 2012 22 663 521094 4817828 210 40
4:00:49 3/27/2012 3 27 2012 4 670 521540 4817829 209 40
6:00:53 3/24/2011 3 24 2011 6 655 521524 4817829 209 40
6:00:54 1/14/2011 1 14 2011 6 654 521874 4817830 208 40
16:00:31 1/15/2010 1 15 2010 16 641 520880 4817827 210 40
10:00:53 1/21/2012 1 21 2012 10 665 521227 4817828 209 40
18:00:16 4/20/2008 4 20 2008 18 631 525060 4817841 93 40
8:00:44 3/8/2012 3 8 2012 8 658 521586 4817829 209 40
2:00:31 1/24/2010 1 24 2010 2 642 525705 4817844 91 40
0:00:56 12/17/2012 12 17 2012 0 665 524890 4817841 93 40
2:00:52 4/14/2012 4 14 2012 2 673 524277 4817839 125 39
14:00:52 12/9/2010 12 9 2010 14 654 520903 4817827 210 40
6:00:54 2/17/2014 2 17 2014 6 914 521065 4817828 210 40
0:00:56 3/28/2013 3 28 2013 0 663 524896 4817841 93 40
18:00:56 2/17/2010 2 17 2010 18 646 525457 4817843 92 40
8:00:44 1/9/2011 1 9 2011 8 657 521455 4817829 209 40
18:00:41 5/2/2008 5 2 2008 18 634 521139 4817828 210 40
18:00:56 12/22/2013 12 22 2013 18 911 525947 4817845 91 40
14:00:41 2/19/2010 2 19 2010 14 647 525594 4817844 92 40
22:00:56 4/22/2014 4 22 2014 22 913 523600 4817837 204 40
6:01:12 3/20/2014 3 20 2014 6 917 524938 4817842 93 40
0:00:48 1/30/2014 1 30 2014 0 916 523787 4817837 203 40
6:00:53 2/18/2010 2 18 2010 6 638 525328 4817843 92 40
16:00:53 4/6/2014 4 6 2014 16 679 521259 4817829 209 40
8:00:42 12/20/2010 12 20 2010 8 647 521408 4817829 209 40
0:00:48 3/26/2012 3 26 2012 0 663 521093 4817829 210 40
6:00:44 4/17/2011 4 17 2011 6 664 526300 4817847 90 40
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18:00:25 1/5/2012 1 5 2012 18 663 521858 4817831 208 40
18:00:55 1/5/2010 1 5 2010 18 644 522115 4817832 207 40
10:00:54 11/23/2011 11 23 2011 10 655 520802 4817828 211 40
22:00:36 1/21/2012 1 21 2012 22 665 521102 4817829 210 40
20:00:23 12/23/2012 12 23 2012 20 665 521488 4817830 209 40
22:00:54 3/16/2010 3 16 2010 22 640 521757 4817831 208 40
22:00:56 3/25/2008 3 25 2008 22 633 521497 4817830 209 40
18:00:42 3/4/2010 3 4 2010 18 643 525584 4817844 92 40
10:00:55 2/19/2010 2 19 2010 10 638 525471 4817844 92 40
10:00:41 1/5/2010 1 5 2010 10 639 521650 4817831 208 40
12:00:53 1/15/2010 1 15 2010 12 641 520879 4817828 210 40
6:00:13 3/27/2011 3 27 2011 6 666 521285 4817829 209 40
0:00:24 3/9/2013 3 9 2013 0 658 521486 4817830 209 40
22:00:54 2/10/2009 2 10 2009 22 637 525369 4817844 92 40
4:00:46 4/4/2008 4 4 2008 4 632 521545 4817830 209 40
18:00:41 2/7/2011 2 7 2011 18 639 523811 4817838 203 40
10:00:32 2/19/2009 2 19 2009 10 633 521495 4817830 209 40
6:00:32 3/27/2012 3 27 2012 6 670 521540 4817830 209 40
22:00:56 3/24/2009 3 24 2009 22 637 524346 4817840 125 39
22:00:53 3/19/2011 3 19 2011 22 666 521482 4817830 209 40
12:00:48 12/30/2009 12 30 2009 12 640 521676 4817831 208 40
8:00:58 3/15/2011 3 15 2011 8 801 522148 4817832 207 40
14:00:22 3/22/2010 3 22 2010 14 644 521882 4817832 208 40
18:00:20 4/6/2011 4 6 2011 18 665 524828 4817842 93 40
8:00:47 2/9/2011 2 9 2011 8 646 521173 4817829 210 40
10:00:42 2/21/2009 2 21 2009 10 637 525063 4817843 93 40
18:00:53 12/2/2010 12 2 2010 18 655 525198 4817843 93 40
10:00:45 2/12/2011 2 12 2011 10 654 520940 4817829 210 40
18:01:16 1/6/2011 1 6 2011 18 801 521569 4817831 209 40
20:00:42 12/24/2012 12 24 2012 20 658 521504 4817831 209 40
0:00:53 2/14/2013 2 14 2013 0 665 520683 4817828 211 40
0:00:54 3/10/2013 3 10 2013 0 671 520836 4817829 210 40
2:00:49 4/11/2011 4 11 2011 2 659 520952 4817829 210 40
12:00:27 1/6/2011 1 6 2011 12 650 521633 4817831 208 40
8:01:15 3/31/2012 3 31 2012 8 673 524968 4817843 93 40
2:00:29 3/29/2014 3 29 2014 2 909 525849 4817846 91 40
14:00:55 3/21/2013 3 21 2013 14 679 521111 4817830 210 40
6:00:50 4/28/2014 4 28 2014 6 913 526001 4817847 91 40
16:00:25 12/17/2008 12 17 2008 16 635 521854 4817832 208 40
22:00:48 3/7/2010 3 7 2010 22 638 524309 4817841 125 39
2:00:41 3/8/2014 3 8 2014 2 917 521075 4817830 210 40
2:00:54 2/19/2010 2 19 2010 2 633 524702 4817842 94 40
22:00:53 3/24/2011 3 24 2011 22 654 521314 4817830 209 40
8:00:24 1/8/2012 1 8 2012 8 658 521224 4817830 209 40
16:00:37 2/27/2009 2 27 2009 16 633 521626 4817832 208 40
0:01:08 11/11/2013 11 11 2013 0 909 524669 4817842 94 40
22:00:47 12/2/2010 12 2 2010 22 655 525196 4817844 93 40
6:00:54 12/16/2013 12 16 2013 6 917 521942 4817833 208 40
22:00:53 3/17/2014 3 17 2014 22 679 520728 4817829 211 40
12:00:42 2/23/2009 2 23 2009 12 632 525165 4817844 93 40
18:00:23 12/24/2012 12 24 2012 18 670 521461 4817831 209 40
2:00:48 2/28/2011 2 28 2011 2 642 521513 4817831 209 40
8:01:24 3/2/2013 3 2 2013 8 677 521448 4817831 209 40
18:01:06 12/30/2010 12 30 2010 18 639 523384 4817838 204 40
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18:00:50 1/21/2012 1 21 2012 18 665 521177 4817830 210 40
20:00:53 1/16/2014 1 16 2014 20 671 520622 4817829 211 40
12:00:23 2/23/2013 2 23 2013 12 677 521311 4817831 209 40
4:00:55 3/26/2010 3 26 2010 4 654 525819 4817847 91 40
22:00:54 4/6/2014 4 6 2014 22 917 521087 4817830 210 40
22:00:47 3/19/2010 3 19 2010 22 657 520803 4817829 210 40
6:37:25 5/1/2014 5 1 2014 6 657 521062 4817830 210 40
4:00:45 2/17/2011 2 17 2011 4 655 521438 4817831 209 40
10:00:49 4/19/2011 4 19 2011 10 655 522628 4817835 206 40
2:01:29 3/1/2011 3 1 2011 2 655 522229 4817834 207 40
22:00:54 3/4/2013 3 4 2013 22 679 521179 4817831 210 40
6:00:38 3/7/2012 3 7 2012 6 666 521219 4817831 209 40
6:00:56 4/17/2012 4 17 2012 6 676 521938 4817833 208 40
8:00:55 1/11/2011 1 11 2011 8 641 521704 4817832 208 40
22:00:55 4/20/2012 4 20 2012 22 677 525147 4817844 93 40
6:00:30 3/6/2010 3 6 2010 6 638 524328 4817841 125 39
0:00:54 12/30/2009 12 30 2009 0 640 521721 4817833 208 40
18:00:39 2/6/2009 2 6 2009 18 632 521849 4817833 208 40
16:00:48 1/31/2013 1 31 2013 16 680 520722 4817829 211 40
22:00:47 3/9/2013 3 9 2013 22 671 520829 4817830 210 40
22:00:31 1/15/2010 1 15 2010 22 638 520838 4817830 210 40
4:00:38 1/1/2010 1 1 2010 4 644 525753 4817847 91 40
2:00:30 2/20/2011 2 20 2011 2 654 521195 4817831 210 40
22:00:51 12/12/2013 12 12 2013 22 917 522011 4817834 207 40
2:00:23 3/20/2008 3 20 2008 2 632 521751 4817833 208 40
0:00:54 3/21/2011 3 21 2011 0 662 521757 4817833 208 40
8:00:53 4/14/2010 4 14 2010 8 652 521391 4817832 209 40
14:00:51 2/13/2011 2 13 2011 14 650 521481 4817832 209 40
0:00:53 12/27/2012 12 27 2012 0 677 520750 4817830 211 40
6:00:41 2/27/2011 2 27 2011 6 650 521673 4817833 208 40
8:00:54 12/24/2009 12 24 2009 8 640 521752 4817833 208 40
0:00:56 1/16/2010 1 16 2010 0 638 520798 4817830 211 40
0:00:48 3/5/2013 3 5 2013 0 679 521176 4817832 210 40
0:00:50 4/28/2011 4 28 2011 0 669 524678 4817844 94 40
14:01:12 4/12/2012 4 12 2012 14 677 522171 4817835 207 40
0:00:55 3/20/2010 3 20 2010 0 657 520796 4817831 211 40
4:00:53 3/24/2011 3 24 2011 4 655 521525 4817833 209 40
0:00:36 2/26/2011 2 26 2011 0 653 521581 4817833 209 40
2:00:54 4/11/2011 4 11 2011 2 665 521141 4817832 210 40
19:41:26 12/16/2013 12 16 2013 19 657 521550 4817833 209 40
10:00:55 2/18/2010 2 18 2010 10 638 524826 4817845 93 40
12:00:17 1/14/2010 1 14 2010 12 647 520927 4817831 210 40
22:00:48 2/9/2009 2 9 2009 22 632 521263 4817832 209 40
12:00:56 4/26/2014 4 26 2014 12 909 522005 4817835 208 40
2:00:53 12/18/2010 12 18 2010 2 647 521111 4817832 210 40
2:01:06 4/29/2009 4 29 2009 2 640 523116 4817839 205 40
18:00:54 12/3/2010 12 3 2010 18 655 524759 4817844 94 40
18:00:54 2/5/2012 2 5 2012 18 663 525005 4817845 93 40
22:01:22 12/24/2008 12 24 2008 22 637 525153 4817846 93 40
13:40:49 12/16/2013 12 16 2013 13 657 521374 4817833 209 40
2:00:47 2/6/2011 2 6 2011 2 641 521151 4817832 210 40
6:00:56 12/18/2010 12 18 2010 6 647 521098 4817832 210 40
4:00:31 1/8/2012 1 8 2012 4 663 521293 4817833 209 40
10:00:54 2/28/2009 2 28 2009 10 633 522005 4817835 208 40
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12:00:26 12/28/2010 12 28 2010 12 642 525125 4817846 93 40
0:00:18 3/20/2012 3 20 2012 0 663 521066 4817832 210 40
22:00:53 3/20/2011 3 20 2011 22 669 521830 4817835 208 40
18:00:43 2/19/2010 2 19 2010 18 646 525307 4817847 92 40
4:00:53 2/28/2011 2 28 2011 4 642 521514 4817834 209 40
22:00:47 12/17/2010 12 17 2010 22 647 521110 4817832 210 40
4:00:54 12/16/2013 12 16 2013 4 917 521952 4817835 208 40
18:00:44 1/12/2012 1 12 2012 18 658 525678 4817848 91 40
4:00:26 4/11/2011 4 11 2011 4 659 520950 4817832 210 40
18:00:42 2/10/2009 2 10 2009 18 637 525384 4817847 92 40
6:00:15 4/25/2008 4 25 2008 6 633 521716 4817835 208 40
2:00:56 4/20/2009 4 20 2009 2 634 521904 4817835 208 40
14:00:24 2/5/2009 2 5 2009 14 632 522226 4817836 207 40
18:00:54 3/25/2012 3 25 2012 18 675 520973 4817832 210 40
12:00:47 1/10/2011 1 10 2011 12 641 521989 4817835 208 40
16:00:54 4/7/2013 4 7 2013 16 671 522148 4817836 207 40
18:00:35 12/28/2008 12 28 2008 18 637 523527 4817841 204 40
12:00:53 2/20/2013 2 20 2013 12 663 521340 4817833 209 40
20:00:47 1/10/2012 1 10 2012 20 663 524271 4817843 125 39
18:00:41 3/3/2010 3 3 2010 18 640 525034 4817846 93 40
19:31:53 12/13/2013 12 13 2013 19 657 520150 4817830 212 40
0:00:56 3/15/2010 3 15 2010 0 640 521332 4817834 209 40
6:00:54 1/13/2011 1 13 2011 6 801 524223 4817843 125 39
4:00:49 2/27/2011 2 27 2011 4 650 521674 4817835 208 40
18:00:56 1/20/2012 1 20 2012 18 665 521194 4817833 210 40
4:00:53 3/7/2012 3 7 2012 4 666 521214 4817833 209 40
18:00:55 12/24/2010 12 24 2010 18 639 524808 4817846 94 40
0:00:47 4/30/2011 4 30 2011 0 658 525440 4817848 92 40
22:00:47 4/9/2014 4 9 2014 22 907 525878 4817850 91 40
6:00:49 3/13/2010 3 13 2010 6 650 526139 4817851 90 40
2:00:43 3/18/2011 3 18 2011 2 662 521519 4817834 209 40
6:01:12 1/14/2011 1 14 2011 6 638 521683 4817835 208 40
18:00:54 12/17/2010 12 17 2010 18 647 521110 4817833 210 40
0:00:21 3/25/2011 3 25 2011 0 654 521311 4817834 209 40
6:00:48 3/26/2010 3 26 2010 6 654 525817 4817850 91 40
18:00:48 4/13/2010 4 13 2010 18 655 524661 4817845 94 40
2:01:18 2/17/2010 2 17 2010 2 638 525099 4817847 93 40
18:00:48 2/15/2010 2 15 2010 18 639 524932 4817847 93 40
22:00:54 1/6/2009 1 6 2009 22 635 523651 4817842 203 40
2:00:38 1/6/2012 1 6 2012 2 658 520833 4817833 210 40
6:00:42 4/11/2011 4 11 2011 6 665 521143 4817834 210 40
10:00:56 1/1/2010 1 1 2010 10 647 521705 4817836 208 40
6:00:43 4/11/2011 4 11 2011 6 659 520952 4817833 210 40
0:00:48 2/20/2010 2 20 2010 0 633 525488 4817849 92 40
10:01:48 3/13/2012 3 13 2012 10 641 521912 4817836 208 40
14:00:54 1/8/2011 1 8 2011 14 650 521139 4817834 210 40
6:00:55 1/29/2011 1 29 2011 6 647 521607 4817836 208 40
6:00:11 2/27/2011 2 27 2011 6 654 521693 4817836 208 40
4:00:53 12/17/2013 12 17 2013 4 917 521910 4817837 208 40
6:00:54 12/20/2013 12 20 2013 6 917 521644 4817836 208 40
2:00:42 4/12/2011 4 12 2011 2 654 524824 4817847 93 40
16:00:42 2/18/2014 2 18 2014 16 917 521633 4817836 208 40
4:00:53 2/18/2010 2 18 2010 4 639 525783 4817850 91 40
0:00:24 3/1/2010 3 1 2010 0 633 520655 4817833 211 40
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6:00:48 4/29/2014 4 29 2014 6 907 523055 4817841 205 40
8:01:11 11/22/2010 11 22 2010 8 647 521961 4817837 208 40
14:01:07 3/22/2011 3 22 2011 14 665 521871 4817837 208 40
16:00:23 3/22/2010 3 22 2010 16 651 522427 4817838 206 40
6:00:43 2/19/2010 2 19 2010 6 633 524703 4817847 94 40
2:00:54 4/28/2011 4 28 2011 2 669 524245 4817845 125 39
18:00:43 3/25/2008 3 25 2008 18 633 521490 4817836 209 40
10:00:28 1/5/2013 1 5 2013 10 671 521168 4817835 210 40
6:00:48 2/18/2010 2 18 2010 6 639 525785 4817851 91 40
14:00:41 12/23/2010 12 23 2010 14 657 520876 4817834 210 40
2:00:54 12/9/2011 12 9 2011 2 655 522002 4817837 208 40
18:00:56 11/28/2010 11 28 2010 18 654 521906 4817837 208 40
8:00:25 4/26/2011 4 26 2011 8 658 524617 4817847 94 40
4:00:53 3/11/2013 3 11 2013 4 663 524289 4817845 125 39
10:00:53 12/29/2011 12 29 2011 10 650 521837 4817837 208 40
10:00:11 2/19/2010 2 19 2010 10 647 525597 4817850 92 40
2:00:56 2/26/2011 2 26 2011 2 653 521583 4817836 209 40
18:00:47 4/6/2011 4 6 2011 18 655 524824 4817848 93 40
14:00:47 12/24/2012 12 24 2012 14 674 521253 4817835 209 40
12:00:48 2/19/2009 2 19 2009 12 633 521482 4817836 209 40
10:00:54 12/14/2013 12 14 2013 10 917 520934 4817834 210 40
8:00:42 1/7/2011 1 7 2011 8 655 521521 4817836 209 40
2:00:47 3/20/2010 3 20 2010 2 657 520796 4817834 211 40
14:01:24 1/14/2010 1 14 2010 14 647 520917 4817835 210 40
18:00:53 3/24/2009 3 24 2009 18 637 524370 4817846 125 39
14:00:41 1/16/2010 1 16 2010 14 641 520759 4817834 211 40
2:00:51 2/16/2010 2 16 2010 2 646 524376 4817846 125 39
4:00:54 3/21/2012 3 21 2012 4 666 521553 4817837 209 40
22:00:54 3/16/2010 3 16 2010 22 646 520786 4817834 211 40
18:00:12 4/20/2008 4 20 2008 18 634 524844 4817848 93 40
6:00:55 2/20/2009 2 20 2009 6 633 521475 4817837 209 40
12:00:47 2/17/2010 2 17 2010 12 646 525475 4817851 92 40
4:00:55 3/29/2014 3 29 2014 4 909 525843 4817852 91 40
4:00:53 4/28/2011 4 28 2011 4 669 524247 4817846 125 39
12:00:49 1/23/2010 1 23 2010 12 640 521630 4817837 208 40
12:00:41 1/1/2010 1 1 2010 12 647 521704 4817838 208 40
16:00:56 3/31/2009 3 31 2009 16 638 521856 4817838 208 40
0:01:12 4/2/2012 4 2 2012 0 679 523411 4817843 204 40
0:01:18 3/19/2013 3 19 2013 0 671 523380 4817843 204 40
18:00:20 12/24/2008 12 24 2008 18 637 525152 4817850 93 40
0:00:42 2/20/2013 2 20 2013 0 663 521235 4817836 209 40
8:00:29 2/19/2011 2 19 2011 8 657 521278 4817836 209 40
8:00:47 3/5/2014 3 5 2014 8 907 521191 4817836 210 40
8:00:53 2/11/2011 2 11 2011 8 654 521705 4817838 208 40
0:00:53 4/10/2014 4 10 2014 0 907 525875 4817852 91 40
22:00:49 2/19/2013 2 19 2013 22 663 521239 4817836 209 40
2:00:23 1/17/2011 1 17 2011 2 641 521651 4817838 208 40
8:00:53 12/16/2013 12 16 2013 8 917 521939 4817839 208 40
18:00:57 3/22/2010 3 22 2010 18 651 522519 4817841 206 40
18:00:48 3/24/2011 3 24 2011 18 658 521211 4817836 209 40
8:01:17 1/17/2011 1 17 2011 8 641 521686 4817838 208 40
4:00:41 3/13/2010 3 13 2010 4 650 526139 4817854 90 40
16:00:23 1/24/2010 1 24 2010 16 641 521145 4817836 210 40
20:00:54 3/18/2013 3 18 2013 20 671 523411 4817844 204 40
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2:00:54 3/26/2008 3 26 2008 2 633 521514 4817838 209 40
20:00:41 3/5/2013 3 5 2013 20 663 521193 4817837 210 40
8:00:41 2/8/2011 2 8 2011 8 646 521215 4817837 209 40
14:00:41 3/31/2009 3 31 2009 14 638 521857 4817839 208 40
10:00:48 2/22/2013 2 22 2013 10 657 521676 4817838 208 40
14:00:56 1/12/2013 1 12 2013 14 665 521662 4817838 208 40
10:00:54 12/30/2009 12 30 2009 10 647 521671 4817838 208 40
18:00:26 2/21/2009 2 21 2009 18 633 521160 4817837 210 40
0:00:27 3/6/2013 3 6 2013 0 663 521188 4817837 210 40
16:00:48 12/5/2010 12 5 2010 16 641 521115 4817837 210 40
4:00:24 2/20/2010 2 20 2010 4 633 525488 4817852 92 40
22:00:48 3/6/2011 3 6 2011 22 654 521302 4817837 209 40
0:01:22 3/15/2014 3 15 2014 0 909 521099 4817837 210 40
12:00:42 12/9/2010 12 9 2010 12 650 521133 4817837 210 40
8:00:48 2/20/2009 2 20 2009 8 633 521474 4817838 209 40
10:00:59 2/19/2014 2 19 2014 10 917 521627 4817838 208 40
16:00:54 12/24/2013 12 24 2013 16 671 521073 4817837 210 40
6:01:23 1/2/2014 1 2 2014 6 914 520751 4817836 211 40
2:00:49 3/17/2011 3 17 2011 2 650 524309 4817848 125 39
0:00:50 3/8/2014 3 8 2014 0 917 521147 4817837 210 40
18:00:38 12/24/2012 12 24 2012 18 663 521446 4817838 209 40
18:00:47 4/8/2009 4 8 2009 18 648 524329 4817848 125 39
8:01:11 3/11/2012 3 11 2012 8 665 521133 4817837 210 40
4:00:12 2/19/2010 2 19 2010 4 633 524697 4817849 94 40
2:00:48 12/27/2012 12 27 2012 2 677 520747 4817836 211 40
0:00:32 4/21/2014 4 21 2014 0 907 521456 4817838 209 40
6:00:24 4/8/2009 4 8 2009 6 634 520606 4817836 211 40
16:00:48 3/30/2014 3 30 2014 16 909 521516 4817838 209 40
0:00:31 3/17/2013 3 17 2013 0 663 521608 4817839 208 40
20:00:53 4/1/2014 4 1 2014 20 917 521964 4817840 208 40
18:00:47 3/3/2014 3 3 2014 18 907 524647 4817849 94 40
0:00:45 2/14/2011 2 14 2011 0 650 521159 4817837 210 40
22:00:45 3/7/2014 3 7 2014 22 917 521146 4817838 210 40
18:00:54 2/14/2010 2 14 2010 18 647 524650 4817849 94 40
22:00:48 4/27/2011 4 27 2011 22 669 524670 4817850 94 40
20:00:54 1/25/2012 1 25 2012 20 663 523705 4817846 203 40
12:00:56 3/4/2014 3 4 2014 12 917 521209 4817838 209 40
0:00:54 1/13/2010 1 13 2010 0 641 521065 4817837 210 40
14:00:56 3/16/2011 3 16 2011 14 801 521979 4817840 208 40
18:00:49 11/29/2010 11 29 2010 18 655 521494 4817839 209 40
20:00:24 1/21/2012 1 21 2012 20 665 521102 4817838 210 40
16:00:42 4/23/2009 4 23 2009 16 634 521373 4817838 209 40
0:00:53 2/16/2010 2 16 2010 0 646 524365 4817849 125 39
2:01:14 2/18/2010 2 18 2010 2 638 525259 4817852 92 40
6:00:55 12/24/2013 12 24 2013 6 907 521122 4817838 210 40
6:00:53 2/11/2011 2 11 2011 6 654 521704 4817840 208 40
18:00:54 12/26/2009 12 26 2009 18 639 521080 4817838 210 40
16:00:27 1/22/2011 1 22 2011 16 801 524615 4817850 94 40
16:00:49 1/23/2011 1 23 2011 16 639 523928 4817847 203 40
12:00:23 12/5/2010 12 5 2010 12 801 521430 4817839 209 40
18:00:45 2/13/2014 2 13 2014 18 908 523699 4817847 203 40
0:00:47 1/7/2009 1 7 2009 0 633 523659 4817846 203 40
10:01:23 2/19/2013 2 19 2013 10 677 521733 4817840 208 40
18:00:59 12/18/2013 12 18 2013 18 907 526176 4817856 90 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:54 4/12/2011 4 12 2011 2 664 521011 4817838 210 40
6:00:48 3/29/2014 3 29 2014 6 909 525844 4817855 91 40
18:00:59 12/26/2012 12 26 2012 18 674 520910 4817838 210 40
14:00:54 2/12/2014 2 12 2014 14 908 526421 4817857 90 40
18:01:17 3/13/2009 3 13 2009 18 634 521156 4817839 210 40
12:00:54 2/22/2013 2 22 2013 12 679 521688 4817841 208 40
10:00:45 2/23/2013 2 23 2013 10 665 521290 4817839 209 40
4:00:41 1/14/2011 1 14 2011 4 638 521679 4817841 208 40
22:00:44 3/5/2013 3 5 2013 22 663 521191 4817839 210 40
12:01:18 3/18/2008 3 18 2008 12 633 521790 4817841 208 40
16:00:50 4/1/2012 4 1 2012 16 663 522726 4817844 206 40
18:00:56 3/24/2009 3 24 2009 18 639 520893 4817838 210 40
6:00:39 1/17/2011 1 17 2011 6 641 521691 4817841 208 40
22:00:44 12/14/2010 12 14 2010 22 647 521308 4817840 209 40
2:00:25 2/20/2010 2 20 2010 2 633 525488 4817854 92 40
10:00:56 12/22/2013 12 22 2013 10 908 521229 4817840 209 40
0:00:19 1/7/2009 1 7 2009 0 635 523633 4817848 203 40
16:00:54 1/31/2013 1 31 2013 16 665 520959 4817839 210 40
16:00:43 12/26/2010 12 26 2010 16 647 521145 4817839 210 40
16:00:56 3/21/2008 3 21 2008 16 633 521800 4817842 208 40
4:00:57 2/10/2013 2 10 2013 4 677 521264 4817840 209 40
22:00:50 4/15/2009 4 15 2009 22 648 525128 4817853 93 40
0:00:54 3/20/2010 3 20 2010 0 647 520858 4817839 210 40
22:00:25 11/28/2010 11 28 2010 22 654 521925 4817842 208 40
22:00:56 1/23/2010 1 23 2010 22 642 525227 4817854 92 40
0:00:42 1/13/2014 1 13 2014 0 916 523573 4817848 204 40
2:00:43 3/8/2013 3 8 2013 2 657 520850 4817839 210 40
4:00:54 1/24/2010 1 24 2010 4 642 525762 4817856 91 40
2:00:48 12/22/2013 12 22 2013 2 671 520785 4817839 211 40
18:01:17 2/3/2013 2 3 2013 18 657 520512 4817838 211 40
22:00:53 4/28/2011 4 28 2011 22 669 523052 4817846 205 40
8:00:19 4/19/2011 4 19 2011 8 669 522702 4817845 206 40
4:00:50 1/17/2011 1 17 2011 4 641 521686 4817842 208 40
22:00:41 4/1/2011 4 1 2011 22 666 521310 4817840 209 40
22:00:56 12/5/2010 12 5 2010 22 650 521926 4817842 208 40
8:00:47 1/6/2010 1 6 2010 8 643 521192 4817840 210 40
18:00:24 3/17/2011 3 17 2011 18 660 521430 4817841 209 40
12:00:48 2/25/2011 2 25 2011 12 653 521565 4817841 209 40
4:00:54 2/11/2011 2 11 2011 4 654 521704 4817842 208 40
0:00:22 3/9/2010 3 9 2010 0 640 525939 4817857 91 40
10:00:30 1/16/2010 1 16 2010 10 641 520776 4817839 211 40
16:00:30 4/13/2010 4 13 2010 16 654 521942 4817843 208 40
18:00:21 4/25/2011 4 25 2011 18 667 524516 4817852 94 40
16:00:48 2/5/2012 2 5 2012 16 665 524760 4817853 94 40
14:00:50 1/17/2010 1 17 2010 14 641 520897 4817840 210 40
6:00:54 1/31/2011 1 31 2011 6 657 521197 4817841 210 40
12:00:49 2/25/2011 2 25 2011 12 654 521553 4817842 209 40
4:00:48 4/6/2011 4 6 2011 4 661 524317 4817851 125 39
22:00:47 3/7/2013 3 7 2013 22 671 520856 4817840 210 40
22:00:47 4/27/2011 4 27 2011 22 658 525355 4817855 92 40
6:00:13 2/27/2011 2 27 2011 6 639 521651 4817842 208 40
8:00:44 4/22/2011 4 22 2011 8 655 521782 4817843 208 40
12:00:49 1/16/2010 1 16 2010 12 641 520814 4817840 210 40
14:01:12 2/6/2010 2 6 2010 14 638 521142 4817841 210 40
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0:00:45 2/10/2014 2 10 2014 0 908 523523 4817849 204 40
8:00:54 2/2/2013 2 2 2013 8 677 521212 4817841 209 40
4:00:42 3/23/2013 3 23 2013 4 677 520832 4817840 210 40
10:00:56 1/23/2011 1 23 2011 10 657 520978 4817840 210 40
18:00:30 4/24/2009 4 24 2009 18 634 521876 4817843 208 40
18:00:54 3/18/2010 3 18 2010 18 653 521750 4817843 208 40
18:03:05 3/20/2010 3 20 2010 18 641 521114 4817841 210 40
22:00:42 3/29/2010 3 29 2010 22 642 525775 4817857 91 40
16:00:41 3/27/2011 3 27 2011 16 654 521719 4817843 208 40
8:00:24 2/13/2011 2 13 2011 8 650 521118 4817841 210 40
18:00:57 3/4/2010 3 4 2010 18 638 524607 4817853 94 40
10:00:49 1/7/2010 1 7 2010 10 643 521188 4817841 210 40
8:00:47 2/11/2011 2 11 2011 8 655 521691 4817843 208 40
22:00:32 3/14/2014 3 14 2014 22 909 521098 4817841 210 40
14:00:48 1/23/2010 1 23 2010 14 633 521775 4817843 208 40
20:00:53 3/7/2013 3 7 2013 20 671 520852 4817840 210 40
4:00:48 3/8/2014 3 8 2014 4 917 521155 4817841 210 40
12:00:23 3/22/2011 3 22 2011 12 665 521870 4817844 208 40
22:00:42 3/19/2010 3 19 2010 22 647 520856 4817840 210 40
6:00:54 2/25/2013 2 25 2013 6 679 521260 4817842 209 40
22:00:43 3/8/2010 3 8 2010 22 640 525936 4817858 91 40
4:00:51 12/21/2013 12 21 2013 4 914 521165 4817842 210 40
20:00:47 12/16/2012 12 16 2012 20 665 525840 4817858 91 40
22:01:44 12/26/2012 12 26 2012 22 674 520911 4817841 210 40
12:01:12 1/30/2011 1 30 2011 12 655 520776 4817841 211 40
10:00:48 2/19/2009 2 19 2009 10 632 524958 4817855 93 40
2:01:12 3/25/2011 3 25 2011 2 654 521346 4817842 209 40
10:00:48 2/22/2009 2 22 2009 10 634 521397 4817843 209 40
6:00:20 3/11/2013 3 11 2013 6 663 524287 4817852 125 39
16:00:25 3/11/2011 3 11 2011 16 655 521846 4817844 208 40
10:00:14 2/19/2009 2 19 2009 10 637 525010 4817855 93 40
16:00:55 1/21/2012 1 21 2012 16 665 521161 4817842 210 40
2:00:55 2/17/2011 2 17 2011 2 655 521443 4817843 209 40
4:00:54 1/31/2011 1 31 2011 4 657 521195 4817842 210 40
16:00:54 2/19/2013 2 19 2013 16 677 521458 4817843 209 40
12:00:42 11/28/2010 11 28 2010 12 654 520981 4817842 210 40
10:00:47 3/3/2013 3 3 2013 10 677 521511 4817843 209 40
10:02:20 2/7/2012 2 7 2012 10 641 521469 4817843 209 40
18:00:57 3/7/2010 3 7 2010 18 638 524306 4817853 125 39
14:00:41 12/31/2010 12 31 2010 14 647 521105 4817842 210 40
4:00:53 3/31/2011 3 31 2011 4 654 520871 4817841 210 40
2:00:53 4/6/2011 4 6 2011 2 661 524315 4817853 125 39
20:00:23 3/14/2014 3 14 2014 20 914 520945 4817842 210 40
8:00:55 1/7/2011 1 7 2011 8 657 521470 4817843 209 40
4:00:41 3/25/2009 3 25 2009 4 637 523473 4817850 204 40
18:00:43 12/2/2010 12 2 2010 18 638 520449 4817840 211 40
10:00:53 11/28/2010 11 28 2010 10 654 520980 4817842 210 40
16:01:17 3/25/2011 3 25 2011 16 660 521892 4817845 208 40
12:00:08 2/22/2009 2 22 2009 12 634 521375 4817843 209 40
6:00:55 3/8/2014 3 8 2014 6 917 521155 4817843 210 40
6:00:47 3/25/2009 3 25 2009 6 637 523399 4817850 204 40
4:00:06 12/24/2013 12 24 2013 4 911 524524 4817854 94 40
6:00:53 3/11/2012 3 11 2012 6 663 521678 4817845 208 40
12:00:47 12/20/2013 12 20 2013 12 914 521082 4817843 210 40
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0:00:41 4/28/2011 4 28 2011 0 658 525370 4817858 92 40
22:00:41 3/19/2011 3 19 2011 22 667 520947 4817842 210 40
18:00:53 12/5/2010 12 5 2010 18 650 521927 4817845 208 40
2:00:48 1/26/2013 1 26 2013 2 677 520713 4817842 211 40
22:00:55 1/10/2012 1 10 2012 22 663 524267 4817854 125 39
10:00:53 1/3/2011 1 3 2011 10 642 523818 4817852 203 40
6:00:55 12/21/2009 12 21 2009 6 644 525402 4817858 92 40
10:00:41 2/11/2014 2 11 2014 10 679 521764 4817845 208 40
20:00:54 4/5/2014 4 5 2014 20 916 526172 4817861 90 40
6:00:42 12/23/2012 12 23 2012 6 665 522038 4817846 207 40
10:00:54 2/4/2013 2 4 2013 10 657 521488 4817844 209 40
2:00:41 3/27/2012 3 27 2012 2 663 521381 4817844 209 40
12:01:12 1/20/2011 1 20 2011 12 647 522118 4817846 207 40
16:00:53 1/12/2013 1 12 2013 16 680 521356 4817844 209 40
18:00:24 12/24/2009 12 24 2009 18 641 521680 4817845 208 40
4:00:47 3/17/2010 3 17 2010 4 650 526063 4817861 90 40
8:00:41 11/30/2010 11 30 2010 8 655 521726 4817846 208 40
8:00:53 4/1/2012 4 1 2012 8 677 521639 4817845 208 40
6:00:55 1/6/2010 1 6 2010 6 640 521938 4817846 208 40
12:00:54 1/17/2010 1 17 2010 12 641 520897 4817843 210 40
0:00:41 4/4/2009 4 4 2009 0 644 521312 4817844 209 40
10:00:41 1/6/2013 1 6 2013 10 671 521094 4817844 210 40
16:00:52 3/3/2014 3 3 2014 16 917 520906 4817843 210 40
12:00:42 1/20/2014 1 20 2014 12 914 520485 4817842 211 40
18:00:54 4/4/2011 4 4 2011 18 650 526178 4817862 90 40
22:00:56 4/3/2009 4 3 2009 22 644 521208 4817844 209 40
12:01:02 1/26/2014 1 26 2014 12 679 521186 4817844 210 40
14:00:42 2/1/2011 2 1 2011 14 638 522019 4817847 207 40
4:00:21 3/17/2011 3 17 2011 4 650 524328 4817855 125 39
22:00:53 4/15/2014 4 15 2014 22 917 525830 4817860 91 40
16:00:53 4/12/2012 4 12 2012 16 665 521965 4817847 208 40
22:00:42 12/29/2010 12 29 2010 22 801 523661 4817853 203 40
14:00:39 4/12/2012 4 12 2012 14 665 521974 4817847 208 40
6:00:48 2/25/2013 2 25 2013 6 665 521243 4817845 209 40
10:00:56 2/14/2014 2 14 2014 10 917 521605 4817846 208 40
16:00:48 4/4/2012 4 4 2012 16 665 521331 4817845 209 40
12:00:42 2/25/2014 2 25 2014 12 917 521992 4817847 208 40
4:00:47 2/27/2011 2 27 2011 4 654 521693 4817846 208 40
14:00:32 2/21/2011 2 21 2011 14 646 521439 4817845 209 40
12:00:47 2/1/2013 2 1 2013 12 680 521267 4817845 209 40
18:00:23 2/16/2010 2 16 2010 18 633 525085 4817858 93 40
6:00:54 3/17/2010 3 17 2010 6 642 525611 4817860 92 40
8:01:17 2/10/2013 2 10 2013 8 677 521437 4817846 209 40
14:00:48 3/25/2011 3 25 2011 14 664 521731 4817847 208 40
10:00:44 1/30/2011 1 30 2011 10 647 520702 4817843 211 40
2:00:36 4/10/2012 4 10 2012 2 675 524693 4817857 94 40
12:00:56 2/10/2011 2 10 2011 12 654 521804 4817847 208 40
6:00:47 2/10/2013 2 10 2013 6 677 521432 4817846 209 40
0:00:54 3/15/2010 3 15 2010 0 639 520707 4817844 211 40
6:00:44 3/27/2011 3 27 2011 6 658 521330 4817846 209 40
0:00:48 3/27/2009 3 27 2009 0 647 521155 4817845 210 40
2:00:55 4/22/2011 4 22 2011 2 668 525998 4817862 91 40
10:01:06 2/10/2011 2 10 2011 10 655 521664 4817847 208 40
0:00:56 3/30/2010 3 30 2010 0 642 525775 4817861 91 40
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18:00:15 3/23/2011 3 23 2011 18 655 521511 4817846 209 40
16:01:42 3/30/2010 3 30 2010 16 640 526379 4817864 90 40
10:01:12 2/23/2013 2 23 2013 10 677 521262 4817846 209 40
2:00:26 3/22/2009 3 22 2009 2 644 522295 4817849 207 40
8:00:49 3/22/2011 3 22 2011 8 801 521344 4817846 209 40
10:00:54 1/5/2010 1 5 2010 10 643 521957 4817848 208 40
8:00:50 2/25/2013 2 25 2013 8 665 521251 4817846 209 40
2:00:53 3/23/2013 3 23 2013 2 677 520819 4817845 210 40
18:00:53 2/27/2009 2 27 2009 18 633 521519 4817847 209 40
14:00:35 1/20/2014 1 20 2014 14 914 520478 4817844 211 40
6:00:54 12/26/2012 12 26 2012 6 674 520901 4817845 210 40
10:00:47 3/26/2013 3 26 2013 10 657 521048 4817845 210 40
0:00:49 3/15/2014 3 15 2014 0 914 520958 4817845 210 40
22:00:54 4/9/2014 4 9 2014 22 913 526142 4817863 90 40
10:00:35 12/20/2013 12 20 2013 10 914 521088 4817846 210 40
6:00:55 2/19/2010 2 19 2010 6 640 524727 4817858 94 40
18:00:54 4/7/2012 4 7 2012 18 673 525333 4817860 92 40
10:00:24 1/17/2011 1 17 2011 10 650 521080 4817846 210 40
16:00:49 1/14/2010 1 14 2010 16 647 520761 4817845 211 40
6:00:49 4/6/2011 4 6 2011 6 661 524253 4817857 125 39
18:00:48 4/19/2014 4 19 2014 18 916 521157 4817846 210 40
16:00:53 1/5/2010 1 5 2010 16 641 521651 4817848 208 40
8:00:56 2/25/2013 2 25 2013 8 679 521259 4817847 209 40
22:00:54 2/20/2010 2 20 2010 22 639 525824 4817863 91 40
22:00:53 12/23/2012 12 23 2012 22 665 521476 4817847 209 40
18:01:12 2/20/2010 2 20 2010 18 639 525827 4817863 91 40
22:01:24 4/2/2014 4 2 2014 22 917 520864 4817845 210 40
12:00:48 2/17/2010 2 17 2010 12 643 525162 4817860 93 40
6:00:53 2/2/2013 2 2 2013 6 677 521200 4817847 210 40
22:00:54 2/16/2010 2 16 2010 22 633 525083 4817860 93 40
4:00:47 3/11/2012 3 11 2012 4 663 521675 4817848 208 40
16:00:26 12/25/2008 12 25 2008 16 634 524215 4817857 125 39
0:00:42 4/10/2014 4 10 2014 0 913 526139 4817864 90 40
0:00:31 4/11/2011 4 11 2011 0 665 521037 4817846 210 40
6:01:11 3/23/2013 3 23 2013 6 677 520822 4817845 210 40
2:00:47 4/2/2011 4 2 2011 2 666 521311 4817847 209 40
6:01:06 2/11/2011 2 11 2011 6 655 521672 4817848 208 40
16:00:53 12/24/2008 12 24 2008 16 637 526179 4817864 90 40
6:00:48 2/14/2013 2 14 2013 6 677 521199 4817847 210 40
2:00:43 4/28/2011 4 28 2011 2 658 525957 4817864 91 40
8:01:12 12/16/2012 12 16 2012 8 670 526047 4817864 90 40
10:00:54 12/5/2010 12 5 2010 10 801 521428 4817848 209 40
10:00:53 2/28/2014 2 28 2014 10 916 523802 4817856 203 40
8:00:48 1/29/2011 1 29 2011 8 657 521589 4817848 209 40
16:00:42 1/20/2010 1 20 2010 16 646 521265 4817847 209 40
14:00:42 3/22/2011 3 22 2011 14 661 521945 4817850 208 40
18:00:24 4/16/2011 4 16 2011 18 658 523455 4817855 204 40
8:01:12 3/21/2014 3 21 2014 8 679 521850 4817849 208 40
4:00:47 4/9/2009 4 9 2009 4 647 520871 4817846 210 40
2:00:48 12/23/2008 12 23 2008 2 633 524578 4817859 94 40
22:00:45 3/28/2011 3 28 2011 22 666 521393 4817848 209 40
14:00:44 2/22/2013 2 22 2013 14 665 521518 4817849 209 40
0:00:42 4/2/2011 4 2 2011 0 666 521309 4817848 209 40
10:01:38 2/28/2014 2 28 2014 10 917 523790 4817856 203 40
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22:00:54 3/14/2014 3 14 2014 22 914 520954 4817847 210 40
16:00:53 3/9/2009 3 9 2009 16 633 521699 4817849 208 40
4:00:56 3/11/2014 3 11 2014 4 916 524497 4817859 94 40
22:00:54 4/20/2014 4 20 2014 22 907 521448 4817849 209 40
8:00:48 2/19/2010 2 19 2010 8 640 524718 4817860 94 40
4:00:56 2/19/2010 2 19 2010 4 640 524724 4817860 94 40
2:00:44 1/2/2014 1 2 2014 2 914 520703 4817846 211 40
12:00:42 1/6/2011 1 6 2011 12 654 521762 4817850 208 40
12:00:41 1/23/2010 1 23 2010 12 638 521878 4817850 208 40
14:00:41 1/26/2009 1 26 2009 14 637 525434 4817863 92 40
8:00:16 12/30/2008 12 30 2008 8 635 521386 4817849 209 40
8:00:48 4/13/2009 4 13 2009 8 634 521675 4817850 208 40
22:00:53 2/17/2010 2 17 2010 22 647 524219 4817858 125 39
16:00:54 3/30/2011 3 30 2011 16 665 520651 4817847 211 40
0:00:55 3/8/2013 3 8 2013 0 671 520855 4817847 210 40
4:00:53 2/27/2011 2 27 2011 4 639 521667 4817850 208 40
0:00:53 4/22/2011 4 22 2011 0 665 523257 4817855 204 40
10:00:47 2/21/2009 2 21 2009 10 632 525204 4817862 93 40
16:00:49 12/22/2012 12 22 2012 16 674 521160 4817848 210 40
0:00:36 3/17/2010 3 17 2010 0 646 520819 4817847 210 40
18:00:24 3/26/2010 3 26 2010 18 654 525924 4817865 91 40
6:01:23 1/6/2010 1 6 2010 6 643 521200 4817849 210 40
22:00:44 3/14/2010 3 14 2010 22 639 520817 4817848 210 40
12:00:54 12/23/2010 12 23 2010 12 657 520887 4817848 210 40
18:00:39 3/31/2009 3 31 2009 18 638 521858 4817851 208 40
10:00:35 1/30/2012 1 30 2012 10 663 521228 4817849 209 40
2:00:27 12/18/2013 12 18 2013 2 914 521520 4817850 209 40
0:00:42 3/14/2010 3 14 2010 0 640 520879 4817848 210 40
4:00:48 3/15/2010 3 15 2010 4 639 520704 4817847 211 40
10:00:47 1/23/2010 1 23 2010 10 638 521916 4817851 208 40
14:00:26 2/14/2014 2 14 2014 14 916 521546 4817850 209 40
18:00:55 2/17/2010 2 17 2010 18 647 524221 4817859 125 39
0:00:54 3/17/2010 3 17 2010 0 642 525611 4817864 92 40
0:00:48 4/2/2012 4 2 2012 0 663 523383 4817856 204 40
18:00:54 12/26/2012 12 26 2012 18 674 520908 4817848 210 40
18:00:53 1/17/2014 1 17 2014 18 914 520600 4817847 211 40
10:00:54 1/7/2010 1 7 2010 10 647 521410 4817850 209 40
12:00:48 12/20/2013 12 20 2013 12 671 521467 4817850 209 40
2:00:51 2/19/2011 2 19 2011 2 654 521210 4817849 209 40
8:00:52 12/26/2009 12 26 2009 8 641 521412 4817850 209 40
18:00:41 3/17/2011 3 17 2011 18 655 521391 4817850 209 40
12:00:20 3/22/2010 3 22 2010 12 650 521962 4817852 208 40
16:00:47 3/28/2009 3 28 2009 16 633 521287 4817850 209 40
4:00:53 4/1/2012 4 1 2012 4 676 525439 4817864 92 40
2:00:47 4/9/2009 4 9 2009 2 647 520867 4817848 210 40
4:00:53 3/25/2008 3 25 2008 4 631 523660 4817858 203 40
8:00:41 1/22/2011 1 22 2011 8 641 521940 4817852 208 40
22:00:29 2/15/2010 2 15 2010 22 646 524361 4817860 125 39
6:00:53 3/15/2010 3 15 2010 6 639 520703 4817848 211 40
22:00:55 4/10/2009 4 10 2009 22 642 524500 4817861 94 40
0:00:47 12/19/2008 12 19 2008 0 635 525647 4817865 91 40
14:00:20 12/5/2010 12 5 2010 14 641 521153 4817849 210 40
0:00:48 3/5/2010 3 5 2010 0 643 524323 4817860 125 39
2:00:43 2/24/2013 2 24 2013 2 657 521340 4817850 209 40
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2:01:23 12/11/2013 12 11 2013 2 917 521531 4817851 209 40
18:00:59 11/28/2010 11 28 2010 18 641 521602 4817851 209 40
14:00:42 12/9/2010 12 9 2010 14 650 521145 4817850 210 40
2:00:53 3/17/2010 3 17 2010 2 642 525608 4817865 92 40
10:00:55 2/18/2010 2 18 2010 10 647 525049 4817863 93 40
8:00:49 2/23/2011 2 23 2011 8 655 521453 4817851 209 40
10:00:56 2/23/2009 2 23 2009 10 632 525161 4817864 93 40
16:00:24 12/9/2012 12 9 2012 16 670 525377 4817864 92 40
16:00:23 4/26/2013 4 26 2013 16 671 521304 4817850 209 40
8:00:53 12/26/2012 12 26 2012 8 674 520903 4817849 210 40
18:00:43 12/14/2008 12 14 2008 18 634 521996 4817853 208 40
4:00:53 3/17/2010 3 17 2010 4 642 525612 4817865 92 40
22:00:43 4/1/2012 4 1 2012 22 663 523384 4817857 204 40
12:00:51 1/31/2013 1 31 2013 12 665 520952 4817849 210 40
18:00:15 3/30/2011 3 30 2011 18 663 524591 4817862 94 40
18:01:48 3/24/2009 3 24 2009 18 639 522169 4817853 207 40
6:00:53 4/9/2009 4 9 2009 6 647 520870 4817849 210 40
22:00:50 4/10/2011 4 10 2011 22 665 521037 4817850 210 40
16:00:41 3/25/2011 3 25 2011 16 665 521711 4817852 208 40
0:00:24 1/3/2012 1 3 2012 0 658 521181 4817850 210 40
16:00:50 2/1/2009 2 1 2009 16 633 521333 4817851 209 40
10:00:53 2/1/2011 2 1 2011 10 654 521604 4817852 209 40
0:00:55 4/25/2009 4 25 2009 0 640 524247 4817861 125 39
12:00:41 1/25/2011 1 25 2011 12 650 524654 4817862 94 40
12:00:55 1/6/2013 1 6 2013 12 671 521116 4817850 210 40
14:00:42 4/26/2013 4 26 2013 14 671 521311 4817851 209 40
10:00:54 12/31/2010 12 31 2010 10 647 521534 4817852 209 40
10:00:31 1/26/2014 1 26 2014 10 679 521184 4817850 210 40
12:00:14 3/19/2010 3 19 2010 12 657 520744 4817849 211 40
16:00:48 3/22/2011 3 22 2011 16 661 521930 4817853 208 40
6:00:13 3/31/2011 3 31 2011 6 654 520876 4817850 210 40
14:00:55 1/6/2011 1 6 2011 14 654 521750 4817852 208 40
0:00:59 1/26/2013 1 26 2013 0 677 520717 4817849 211 40
20:00:36 3/8/2013 3 8 2013 20 671 520836 4817850 210 40
18:00:55 3/19/2010 3 19 2010 18 653 520929 4817850 210 40
10:00:54 12/3/2010 12 3 2010 10 647 521194 4817851 210 40
12:00:56 1/26/2009 1 26 2009 12 637 525437 4817866 92 40
4:00:15 2/20/2009 2 20 2009 4 633 521474 4817852 209 40
18:00:48 2/19/2011 2 19 2011 18 654 520867 4817850 210 40
8:00:54 3/31/2012 3 31 2012 8 680 524255 4817861 125 39
8:00:48 1/25/2011 1 25 2011 8 646 521742 4817853 208 40
0:00:47 3/29/2011 3 29 2011 0 666 521390 4817852 209 40
8:00:48 2/16/2010 2 16 2010 8 646 524495 4817862 94 40
0:00:55 1/18/2014 1 18 2014 0 671 520681 4817849 211 40
8:00:56 3/6/2012 3 6 2012 8 665 521207 4817851 209 40
14:00:53 12/5/2010 12 5 2010 14 801 521427 4817852 209 40
10:00:31 1/20/2010 1 20 2010 10 633 521114 4817851 210 40
14:00:48 12/20/2013 12 20 2013 14 671 521467 4817852 209 40
0:00:34 4/19/2011 4 19 2011 0 654 525953 4817868 91 40
1:41:55 12/17/2013 12 17 2013 1 657 521891 4817854 208 40
18:00:50 2/25/2009 2 25 2009 18 637 526005 4817868 91 40
8:00:41 12/23/2013 12 23 2013 8 914 521095 4817851 210 40
16:00:53 12/30/2009 12 30 2009 16 639 521806 4817853 208 40
0:00:53 4/29/2009 4 29 2009 0 644 521705 4817853 208 40
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2:00:24 1/3/2012 1 3 2012 2 658 521185 4817851 210 40
18:00:42 2/6/2013 2 6 2013 18 663 523946 4817861 203 40
8:00:47 2/2/2013 2 2 2013 8 665 521254 4817852 209 40
0:00:18 4/12/2011 4 12 2011 0 664 521006 4817851 210 40
0:00:44 1/2/2012 1 2 2012 0 658 522319 4817855 207 40
4:00:55 3/29/2010 3 29 2010 4 656 522701 4817857 206 40
14:00:43 3/6/2012 3 6 2012 14 665 521300 4817852 209 40
16:00:45 1/25/2011 1 25 2011 16 650 523924 4817861 203 40
2:00:48 2/2/2011 2 2 2011 2 801 521562 4817853 209 40
4:00:54 3/10/2014 3 10 2014 4 916 526132 4817869 90 40
4:00:42 4/30/2010 4 30 2010 4 644 525339 4817866 92 40
18:00:40 4/25/2008 4 25 2008 18 633 521654 4817854 208 40
6:00:48 2/2/2013 2 2 2013 6 665 521253 4817852 209 40
8:00:47 12/18/2013 12 18 2013 8 908 521934 4817854 208 40
18:00:47 12/27/2012 12 27 2012 18 677 520265 4817849 212 40
18:00:59 4/8/2010 4 8 2010 18 641 523230 4817859 204 40
4:01:10 3/1/2013 3 1 2013 4 677 521381 4817853 209 40
2:00:53 3/15/2010 3 15 2010 2 639 520701 4817851 211 40
16:00:55 12/9/2010 12 9 2010 16 650 521139 4817852 210 40
6:00:47 3/29/2010 3 29 2010 6 656 522702 4817857 206 40
14:00:56 3/30/2011 3 30 2011 14 655 520828 4817851 210 40
2:00:37 1/25/2011 1 25 2011 2 654 521758 4817854 208 40
2:00:53 3/11/2014 3 11 2014 2 916 524496 4817864 94 40
0:00:55 3/14/2014 3 14 2014 0 914 521662 4817854 208 40
22:00:44 1/25/2013 1 25 2013 22 677 520707 4817851 211 40
12:00:47 3/30/2011 3 30 2011 12 654 520606 4817851 211 40
0:00:54 3/22/2010 3 22 2010 0 746 524262 4817863 125 39
22:00:17 3/19/2014 3 19 2014 22 917 524270 4817863 125 39
22:00:29 3/30/2014 3 30 2014 22 909 520861 4817852 210 40
18:00:53 3/23/2009 3 23 2009 18 634 522504 4817857 206 40
10:00:56 12/20/2013 12 20 2013 10 671 521468 4817854 209 40
14:00:26 2/18/2010 2 18 2010 14 643 525139 4817867 93 40
20:00:54 2/26/2014 2 26 2014 20 917 522056 4817856 207 40
2:00:53 2/22/2009 2 22 2009 2 633 521228 4817853 209 40
22:00:50 12/14/2013 12 14 2013 22 671 525140 4817867 93 40
22:00:51 2/23/2009 2 23 2009 22 637 525146 4817867 93 40
18:00:53 1/22/2011 1 22 2011 18 642 524826 4817866 93 40
10:00:53 2/20/2009 2 20 2009 10 632 524934 4817866 93 40
12:00:42 2/23/2013 2 23 2013 12 663 521326 4817854 209 40
0:00:44 4/13/2012 4 13 2012 0 670 525507 4817869 92 40
14:00:56 1/24/2010 1 24 2010 14 640 521335 4817854 209 40
22:00:49 4/18/2011 4 18 2011 22 654 525986 4817870 91 40
0:00:14 3/25/2009 3 25 2009 0 635 521265 4817854 209 40
6:00:34 11/30/2010 11 30 2010 6 655 521801 4817856 208 40
12:00:55 12/23/2013 12 23 2013 12 671 521290 4817854 209 40
0:01:05 12/18/2010 12 18 2010 0 647 521135 4817854 210 40
18:01:22 3/24/2009 3 24 2009 18 638 522206 4817857 207 40
6:00:25 3/11/2014 3 11 2014 6 916 524495 4817865 94 40
18:00:54 2/24/2011 2 24 2011 18 655 522501 4817858 206 40
14:00:43 3/7/2013 3 7 2013 14 658 520806 4817853 210 40
8:00:43 2/29/2012 2 29 2012 8 658 520916 4817853 210 40
6:00:56 12/19/2010 12 19 2010 6 657 520888 4817853 210 40
12:00:41 3/25/2008 3 25 2008 12 634 522178 4817857 207 40
10:01:18 2/22/2013 2 22 2013 10 679 521729 4817856 208 40
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10:00:50 1/10/2009 1 10 2009 10 632 521899 4817856 208 40
0:00:53 12/26/2012 12 26 2012 0 674 520914 4817853 210 40
16:00:33 3/25/2011 3 25 2011 16 655 522119 4817857 207 40
18:00:50 1/28/2011 1 28 2011 18 650 524980 4817867 93 40
16:00:47 11/25/2010 11 25 2010 16 638 521154 4817854 210 40
0:00:20 1/2/2014 1 2 2014 0 914 520632 4817853 211 40
10:00:55 2/23/2013 2 23 2013 10 671 521259 4817855 209 40
6:02:56 3/26/2011 3 26 2011 6 662 521569 4817856 209 40
2:00:54 12/17/2010 12 17 2010 2 647 521276 4817855 209 40
18:00:42 12/22/2012 12 22 2012 18 674 521110 4817854 210 40
2:00:47 4/18/2011 4 18 2011 2 655 523199 4817861 205 40
0:00:45 2/22/2009 2 22 2009 0 633 521229 4817855 209 40
10:00:53 2/14/2014 2 14 2014 10 916 521610 4817856 208 40
16:00:56 12/25/2012 12 25 2012 16 677 521164 4817855 210 40
4:00:29 3/25/2008 3 25 2008 4 633 523661 4817863 203 40
0:00:47 2/24/2013 2 24 2013 0 663 521294 4817855 209 40
20:00:53 1/17/2014 1 17 2014 20 671 520682 4817853 211 40
10:00:43 2/23/2013 2 23 2013 10 679 521269 4817855 209 40
22:00:50 4/8/2013 4 8 2013 22 663 524510 4817866 94 40
0:00:47 4/9/2013 4 9 2013 0 663 524513 4817866 94 40
10:00:48 2/19/2010 2 19 2010 10 639 525466 4817870 92 40
18:00:41 4/18/2008 4 18 2008 18 633 520180 4817852 212 40
6:00:47 2/27/2011 2 27 2011 6 638 521588 4817856 209 40
18:00:35 11/28/2010 11 28 2010 18 657 521379 4817856 209 40
10:01:11 2/10/2014 2 10 2014 10 679 521834 4817857 208 40
22:00:20 3/21/2010 3 21 2010 22 746 524251 4817865 125 39
0:00:47 4/11/2009 4 11 2009 0 642 524505 4817866 94 40
4:00:56 12/27/2012 12 27 2012 4 674 520864 4817854 210 40
0:00:41 1/18/2012 1 18 2012 0 663 523384 4817862 204 40
8:01:12 1/14/2011 1 14 2011 8 641 521654 4817857 208 40
2:00:36 2/24/2013 2 24 2013 2 663 521293 4817856 209 40
4:00:24 12/19/2010 12 19 2010 4 657 520888 4817854 210 40
10:00:42 4/17/2013 4 17 2013 10 671 524603 4817867 94 40
4:00:50 2/25/2013 2 25 2013 4 679 521297 4817856 209 40
16:00:55 2/7/2011 2 7 2011 16 639 526064 4817873 90 40
0:00:35 1/26/2012 1 26 2012 0 666 523768 4817864 203 40
18:00:48 2/10/2009 2 10 2009 18 637 525286 4817870 92 40
16:00:32 11/27/2010 11 27 2010 16 643 521299 4817856 209 40
16:00:45 12/23/2013 12 23 2013 16 671 521262 4817856 209 40
0:00:53 12/24/2012 12 24 2012 0 665 521463 4817857 209 40
2:00:54 3/22/2014 3 22 2014 2 914 524679 4817868 94 40
10:00:44 1/10/2011 1 10 2011 10 641 522006 4817859 207 40
4:01:05 12/26/2012 12 26 2012 4 674 520902 4817855 210 40
8:02:00 4/16/2009 4 16 2009 8 641 523645 4817864 203 40
10:00:54 3/26/2011 3 26 2011 10 664 521179 4817856 210 40
22:00:53 2/1/2011 2 1 2011 22 801 521563 4817858 209 40
18:00:44 4/28/2014 4 28 2014 18 908 521701 4817858 208 40
18:00:50 12/23/2012 12 23 2012 18 665 521521 4817857 209 40
8:00:48 2/7/2012 2 7 2012 8 658 521337 4817857 209 40
4:00:53 3/22/2014 3 22 2014 4 914 524683 4817868 94 40
4:00:30 12/23/2010 12 23 2010 4 657 520821 4817855 210 40
18:01:12 3/25/2010 3 25 2010 18 639 524556 4817868 94 40
18:00:47 3/7/2013 3 7 2013 18 671 520866 4817856 210 40
20:00:42 12/30/2013 12 30 2013 20 917 522403 4817860 207 40
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6:00:56 2/28/2010 2 28 2010 6 633 521338 4817857 209 40
18:00:41 4/4/2012 4 4 2012 18 658 521536 4817858 209 40
0:00:51 3/19/2010 3 19 2010 0 639 521776 4817859 208 40
10:00:53 2/21/2009 2 21 2009 10 634 521157 4817857 210 40
4:00:48 3/27/2012 3 27 2012 4 663 521370 4817857 209 40
12:00:49 2/28/2012 2 28 2012 12 658 520876 4817856 210 40
22:00:47 4/3/2008 4 3 2008 22 632 521548 4817858 209 40
4:00:54 4/12/2009 4 12 2009 4 648 525927 4817873 91 40
0:00:24 2/2/2011 2 2 2011 0 801 521565 4817858 209 40
16:00:54 1/16/2010 1 16 2010 16 641 520701 4817855 211 40
10:00:55 2/13/2013 2 13 2013 10 677 520834 4817856 210 40
6:00:54 2/16/2010 2 16 2010 6 639 525180 4817871 93 40
2:00:42 1/6/2013 1 6 2013 2 665 524247 4817867 125 39
16:00:22 2/6/2010 2 6 2010 16 638 521080 4817857 210 40
10:00:38 12/23/2013 12 23 2013 10 671 521295 4817857 209 40
4:00:28 3/9/2012 3 9 2012 4 665 521320 4817858 209 40
22:00:44 1/17/2014 1 17 2014 22 671 520674 4817856 211 40
4:00:53 11/22/2010 11 22 2010 4 647 522002 4817860 208 40
22:00:35 12/22/2010 12 22 2010 22 657 520884 4817856 210 40
20:00:54 12/17/2013 12 17 2013 20 917 521516 4817858 209 40
4:00:47 2/11/2011 2 11 2011 4 638 521734 4817859 208 40
4:00:42 2/14/2013 2 14 2013 4 677 520848 4817856 210 40
2:00:53 3/20/2010 3 20 2010 2 647 520848 4817857 210 40
16:00:23 2/11/2009 2 11 2009 16 632 521664 4817859 208 40
2:01:23 4/30/2010 4 30 2010 2 644 525339 4817872 92 40
6:01:11 1/26/2013 1 26 2013 6 677 520747 4817856 211 40
4:00:49 2/27/2011 2 27 2011 4 638 521594 4817859 209 40
22:00:55 4/12/2012 4 12 2012 22 670 525506 4817873 92 40
8:00:52 3/5/2014 3 5 2014 8 679 521103 4817858 210 40
20:00:56 1/25/2013 1 25 2013 20 677 520716 4817856 211 40
20:00:49 3/13/2014 3 13 2014 20 914 521524 4817859 209 40
16:00:54 12/24/2013 12 24 2013 16 917 520829 4817857 210 40
22:00:54 2/20/2013 2 20 2013 22 677 521385 4817859 209 40
2:00:48 2/24/2013 2 24 2013 2 658 521323 4817858 209 40
22:01:13 2/21/2009 2 21 2009 22 633 521228 4817858 209 40
10:00:42 12/17/2011 12 17 2011 10 667 521507 4817859 209 40
8:00:23 2/8/2011 2 8 2011 8 641 521180 4817858 210 40
2:01:23 2/18/2010 2 18 2010 2 646 525552 4817873 92 40
8:00:56 12/30/2010 12 30 2010 8 647 520762 4817857 211 40
22:00:57 4/2/2010 4 2 2010 22 639 525377 4817873 92 40
18:00:47 1/2/2014 1 2 2014 18 914 520300 4817856 212 40
12:00:43 12/17/2011 12 17 2011 12 667 521514 4817859 209 40
22:00:42 1/17/2012 1 17 2012 22 663 523391 4817866 204 40
14:00:59 3/13/2010 3 13 2010 14 639 521007 4817858 210 40
2:00:48 2/28/2014 2 28 2014 2 907 525192 4817872 93 40
18:01:18 2/1/2011 2 1 2011 18 801 521568 4817860 209 40
10:00:47 11/27/2010 11 27 2010 10 655 521374 4817859 209 40
14:00:41 11/28/2010 11 28 2010 14 654 520813 4817857 210 40
6:00:47 12/23/2010 12 23 2010 6 657 520815 4817857 210 40
14:00:54 2/25/2014 2 25 2014 14 917 521948 4817861 208 40
16:00:25 3/23/2011 3 23 2011 16 801 521986 4817861 208 40
22:00:45 4/24/2009 4 24 2009 22 640 524236 4817869 125 39
16:00:48 3/3/2014 3 3 2014 16 907 524508 4817870 94 40
8:01:20 12/18/2012 12 18 2012 8 671 524455 4817870 94 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:54 3/24/2009 3 24 2009 18 642 522576 4817863 206 40
16:00:43 4/4/2012 4 4 2012 16 658 521533 4817860 209 40
4:00:27 12/14/2008 12 14 2008 4 637 526207 4817877 90 40
4:00:47 2/7/2012 2 7 2012 4 658 521302 4817859 209 40
2:00:54 2/24/2013 2 24 2013 2 679 521314 4817859 209 40
10:02:24 4/1/2012 4 1 2012 10 670 521805 4817861 208 40
0:00:48 12/23/2008 12 23 2008 0 633 524558 4817871 94 40
20:00:12 3/2/2014 3 2 2014 20 917 520669 4817858 211 40
22:00:39 3/26/2010 3 26 2010 22 642 525913 4817876 91 40
22:00:43 3/7/2011 3 7 2011 22 653 521083 4817859 210 40
16:00:12 1/26/2009 1 26 2009 16 637 525421 4817874 92 40
10:00:54 12/23/2012 12 23 2012 10 671 521365 4817860 209 40
4:00:56 3/8/2011 3 8 2011 4 653 521083 4817859 210 40
6:00:53 3/1/2011 3 1 2011 6 801 521947 4817862 208 40
12:00:41 12/23/2012 12 23 2012 12 671 521363 4817860 209 40
2:00:41 4/2/2012 4 2 2012 2 677 523276 4817866 204 40
4:01:23 4/19/2012 4 19 2012 4 676 521002 4817859 210 40
4:00:32 2/5/2011 2 5 2011 4 642 523914 4817868 203 40
14:01:17 12/23/2011 12 23 2011 14 658 521380 4817860 209 40
8:00:23 2/28/2010 2 28 2010 8 633 521346 4817860 209 40
8:00:51 4/1/2012 4 1 2012 8 670 521798 4817861 208 40
22:00:36 1/6/2011 1 6 2011 22 639 521812 4817862 208 40
18:00:23 4/25/2011 4 25 2011 18 665 522137 4817863 207 40
14:00:55 1/21/2013 1 21 2013 14 663 524466 4817871 94 40
6:00:33 2/27/2011 2 27 2011 6 647 521683 4817861 208 40
18:00:54 2/15/2010 2 15 2010 18 646 524367 4817870 125 39
20:00:32 12/9/2013 12 9 2013 20 907 525050 4817873 93 40
10:00:53 3/18/2010 3 18 2010 10 801 522104 4817863 207 40
4:00:36 2/16/2014 2 16 2014 4 909 521613 4817861 208 40
0:00:53 4/17/2011 4 17 2011 0 661 521788 4817862 208 40
6:00:47 2/7/2012 2 7 2012 6 658 521302 4817860 209 40
0:00:57 12/16/2012 12 16 2012 0 680 523562 4817868 204 40
22:00:42 12/25/2012 12 25 2012 22 677 520913 4817859 210 40
18:00:48 12/25/2012 12 25 2012 18 677 520916 4817859 210 40
12:00:47 12/7/2008 12 7 2008 12 633 521625 4817861 208 40
2:00:54 3/17/2010 3 17 2010 2 650 525916 4817876 91 40
19:22:49 12/15/2012 12 15 2012 19 641 525840 4817876 91 40
12:00:30 1/15/2010 1 15 2010 12 638 521217 4817860 209 40
14:00:47 2/21/2009 2 21 2009 14 634 521191 4817860 210 40
0:00:54 3/12/2014 3 12 2014 0 679 520866 4817859 210 40
14:00:49 11/27/2010 11 27 2010 14 643 521303 4817860 209 40
18:00:43 5/3/2009 5 3 2009 18 646 522029 4817863 207 40
10:00:54 1/30/2011 1 30 2011 10 655 520691 4817859 211 40
18:01:02 12/23/2011 12 23 2011 18 641 521207 4817860 209 40
4:00:53 1/25/2011 1 25 2011 4 654 521758 4817862 208 40
8:00:54 1/31/2011 1 31 2011 8 655 521454 4817861 209 40
12:00:41 2/21/2009 2 21 2009 12 634 521157 4817860 210 40
4:00:47 4/19/2011 4 19 2011 4 655 523278 4817867 204 40
16:00:53 3/9/2013 3 9 2013 16 671 520903 4817859 210 40
20:01:24 4/23/2014 4 23 2014 20 909 524246 4817871 125 39
8:00:47 12/27/2012 12 27 2012 8 674 520879 4817860 210 40
18:00:48 3/26/2010 3 26 2010 18 655 525925 4817877 91 40
6:00:48 12/27/2012 12 27 2012 6 674 520866 4817860 210 40
8:00:56 3/8/2012 3 8 2012 8 665 521267 4817861 209 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:01:11 3/16/2011 3 16 2011 10 654 521816 4817863 208 40
0:00:53 2/25/2010 2 25 2010 0 638 523727 4817869 203 40
0:00:56 3/27/2010 3 27 2010 0 642 525914 4817877 91 40
18:01:20 1/12/2010 1 12 2010 18 641 521228 4817861 209 40
0:00:42 2/21/2013 2 21 2013 0 677 521380 4817862 209 40
6:00:48 4/4/2008 4 4 2008 6 637 521776 4817863 208 40
12:00:48 12/9/2010 12 9 2010 12 647 520929 4817860 210 40
12:00:56 12/31/2010 12 31 2010 12 647 521530 4817862 209 40
0:00:53 1/23/2014 1 23 2014 0 909 524192 4817871 125 39
14:00:41 3/22/2013 3 22 2013 14 679 521432 4817862 209 40
2:00:13 12/26/2012 12 26 2012 2 674 520919 4817860 210 40
6:00:54 2/11/2011 2 11 2011 6 638 521729 4817863 208 40
0:00:54 3/10/2014 3 10 2014 0 907 521218 4817861 209 40
0:00:23 1/2/2014 1 2       2014    0       679     520645  4817860 211     40
20:00:54        3/29/2014       3       29      2014    20      908     525303  4817876 92      40
12:00:54        2/22/2013       2       22      2013    12      677     521719  4817863 208     40
16:00:37        1/5/2010        1       5       2010    16      644     522069  4817864 207     40
10:00:53        2/23/2014       2       23      2014    10      917     521242  4817862 209     40
12:00:37        3/3/2013        3       3       2013    12      679     521406  4817862 209     40
2:00:47 3/8/2011        3       8       2011    2       653     521081  4817861 210     40
14:01:18        11/25/2010      11      25      2010    14      647     521233  4817862 209     40
22:01:12        3/13/2010       3       13      2010    22      639     520926  4817861 210     40
2:01:08 3/17/2010       3       17      2010    2       646     520830  4817861 210     40
4:00:56 1/31/2011       1       31      2011    4       655     521452  4817863 209     40
6:00:42 1/31/2011       1       31      2011    6       655     521455  4817863 209     40
4:00:53 2/27/2011       2       27      2011    4       647     521686  4817864 208     40
6:00:54 2/28/2013       2       28      2013    6       677     521279  4817862 209     40
4:00:47 12/17/2010      12      17      2010    4       647     521280  4817862 209     40
0:00:47 2/24/2013       2       24      2013    0       658     521319  4817862 209     40
18:00:48        3/11/2010       3       11      2010    18      638     521760  4817864 208     40
18:01:11        1/8/2011        1       8       2011    18      646     520947  4817861 210     40
2:00:41 4/19/2011       4       19      2011    2       655     523276  4817869 204     40
12:00:42        1/23/2014       1       23      2014    12      671     521283  4817862 209     40
6:00:50 4/19/2011       4       19      2011    6       655     523276  4817869 204     40
0:00:41 2/24/2013       2       24      2013    0       679     521297  4817862 209     40
22:00:53        3/4/2010        3       4       2010    22      643     524321  4817873 125     39
0:00:42 3/8/2011        3       8       2011    0       653     521083  4817862 210     40
10:00:47        2/19/2014       2       19      2014    10      914     521416  4817863 209     40
20:00:22        3/9/2014        3       9       2014    20      907     521222  4817862 209     40
16:00:43        2/13/2012       2       13      2012    16      663     525891  4817879 91      40
0:00:48 12/23/2012      12      23      2012    0       658     521360  4817863 209     40
14:00:53        1/9/2013        1       9       2013    14      677     521662  4817864 208     40
14:00:53        2/14/2014       2       14      2014    14      917     521594  4817864 209     40
22:00:47        11/28/2010      11      28      2010    22      657     521377  4817863 209     40
12:00:32        3/7/2013        3       7       2013    12      658     520822  4817861 210     40
16:00:43        1/17/2014       1       17      2014    16      914     520709  4817861 211     40
4:00:55 4/3/2009        4       3       2009    4       638     521254  4817863 209     40
8:00:54 3/7/2013        3       7       2013    8       671     521113  4817862 210     40
0:01:11 3/31/2014       3       31      2014    0       909     520865  4817862 210     40
6:00:47 3/22/2010       3       22      2010    6       652     523356  4817870 204     40
6:00:48 3/8/2011        3       8       2011    6       653     521082  4817862 210     40
8:00:46 1/9/2011        1       9       2011    8       650     521377  4817863 209     40
18:02:25        12/14/2010      12      14      2010    18      647     521271  4817863 209     40
22:00:49        3/4/2010        3       4       2010    22      647     524340  4817873 125     39
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18:00:42        4/4/2011        4       4       2011    18      661     524778  4817875 94      40
2:00:41 1/2/2012        1       2       2012    2       658     522475  4817867 206     40
22:00:28        4/20/2012       4       20      2012    22      666     525815  4817879 91      40
6:00:27 2/10/2013       2       10      2013    6       679     525111  4817877 93      40
8:00:47 4/16/2008       4       16      2008    8       633     521222  4817863 209     40
12:00:23        3/6/2012        3       6       2012    12      665     521296  4817864 209     40
0:00:48 4/19/2008       4       19      2008    0       633     520195  4817860 212     40
18:01:19        4/10/2011       4       10      2011    18      660     520689  4817862 211     40
20:00:42        3/1/2014        3       1       2014    20      908     524682  4817875 94      40
6:01:11 12/19/2013      12      19      2013    6       671     524580  4817875 94      40
4:00:37 12/18/2010      12      18      2010    4       647     521147  4817863 210     40
14:00:23        12/9/2010       12      9       2010    14      647     520929  4817863 210     40
4:00:41 3/21/2008       3       21      2008    4       633     521488  4817864 209     40
6:00:54 1/25/2011       1       25      2011    6       654     521759  4817865 208     40
4:00:47 4/20/2014       4       20      2014    4       914     521983  4817866 208     40
6:00:49 4/18/2011       4       18      2011    6       665     523264  4817870 204     40
6:00:47 3/6/2011        3       6       2011    6       657     521215  4817864 209     40
12:00:47        2/22/2011       2       22      2011    12      655     521627  4817865 208     40
18:00:56        3/30/2008       3       30      2008    18      637     523546  4817871 204     40
22:00:53        3/11/2011       3       11      2011    22      653     521388  4817864 209     40
4:00:56 2/10/2013       2       10      2013    4       679     525107  4817877 93      40
22:00:29        4/8/2009        4       8       2009    22      644     524722  4817876 94      40
8:00:55 3/29/2009       3       29      2009    8       635     521520  4817865 209     40
16:00:55        1/17/2014       1       17      2014    16      671     520812  4817863 210     40
0:00:20 3/5/2010        3       5       2010    0       647     524341  4817875 125     39
0:00:35 3/17/2010       3       17      2010    0       654     521400  4817865 209     40
10:00:53        1/23/2014       1       23      2014    10      671     521282  4817864 209     40
22:00:55        2/26/2014       2       26      2014    22      917     521784  4817866 208     40
20:00:54        1/21/2014       1       21      2014    20      671     521268  4817864 209     40
14:00:41        2/1/2011        2       1       2011    14      655     522073  4817867 207     40
14:00:53        2/10/2014       2       10      2014    14      909     521960  4817866 208     40
12:00:41        1/9/2013        1       9       2013    12      677     521666  4817866 208     40
18:02:23        12/26/2009      12      26      2009    18      641     520899  4817863 210     40
22:00:53        3/11/2014       3       11      2014    22      679     520867  4817863 210     40
8:00:56 3/2/2013        3       2       2013    8       679     521232  4817864 209     40
8:00:53 2/11/2014       2       11      2014    8       909     521768  4817866 208     40
8:02:57 3/20/2008       3       20      2008    8       632     521638  4817866 208     40
0:01:39 1/25/2011       1       25      2011    0       654     521763  4817866 208     40
8:00:47 3/26/2010       3       26      2010    8       653     521371  4817865 209     40
18:00:56        2/7/2011        2       7       2011    18      639     523783  4817873 203     40
4:00:47 1/26/2013       1       26      2013    4       677     520725  4817863 211     40
18:00:41        3/27/2011       3       27      2011    18      658     522085  4817867 207     40
20:00:41        1/7/2012        1       7       2012    20      658     521309  4817865 209     40
0:00:48 3/26/2010       3       26      2010    0       654     525922  4817881 91      40
0:15:12 11/28/2013      11      28      2013    0       657     521239  4817865 209     40
2:00:41 3/24/2011       3       24      2011    2       659     521366  4817865 209     40
12:00:53        1/25/2011       1       25      2011    12      639     524760  4817877 94      40
0:00:55 3/17/2010       3       17      2010    0       650     525915  4817881 91      40
18:00:53        4/18/2008       4       18      2008    18      636     524908  4817877 93      40
20:00:53        3/6/2013        3       6       2013    20      671     520817  4817864 210     40
2:00:56 3/24/2014       3       24      2014    2       914     520259  4817862 212     40
14:00:47        1/15/2014       1       15      2014    14      914     521540  4817866 209     40
16:00:48        12/19/2010      12      19      2010    16      657     521472  4817866 209     40
22:00:33        4/18/2008       4       18      2008    22      633     520194  4817862 212     40
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18:00:55        1/17/2011       1       17      2011    18      646     520691  4817864 211     40
8:00:46 2/15/2012       2       15      2012    8       658     521221  4817865 209     40
6:00:53 2/18/2010       2       18      2010    6       646     525506  4817880 92      40
8:00:48 2/9/2011        2       9       2011    8       641     521247  4817865 209     40
0:00:56 3/22/2010       3       22      2010    0       642     524279  4817876 125     39
22:00:54        2/19/2010       2       19      2010    22      640     525835  4817882 91      40
22:00:56        3/8/2013        3       8       2013    22      658     521493  4817866 209     40
12:00:17        2/14/2014       2       14      2014    12      916     521624  4817867 208     40
0:00:44 4/12/2011       4       12      2011    0       663     521220  4817865 209     40
18:00:21        1/25/2012       1       25      2012    18      663     524701  4817877 94      40
12:00:54        2/17/2010       2       17      2010    12      640     525145  4817879 93      40
6:00:53 3/21/2008       3       21      2008    6       633     521487  4817866 209     40
2:00:37 12/24/2012      12      24      2012    2       665     521530  4817866 209     40
0:00:44 4/9/2009        4       9       2009    0       644     524718  4817877 94      40
13:37:25        12/15/2013      12      15      2013    13      657     521121  4817865 210     40
0:00:52 2/24/2009       2       24      2009    0       637     525160  4817879 93      40
2:00:34 12/9/2010       12      9       2010    2       655     523376  4817873 204     40
0:00:41 12/23/2008      12      23      2008    0       637     524272  4817876 125     39
18:02:05        4/14/2008       4       14      2008    18      633     522073  4817868 207     40
6:00:52 4/8/2008        4       8       2008    6       636     521260  4817866 209     40
18:00:42        4/15/2009       4       15      2009    18      641     523659  4817874 203     40
6:00:53 1/29/2011       1       29      2011    6       654     521738  4817868 208     40
22:01:10        3/16/2010       3       16      2010    22      654     521402  4817866 209     40
0:00:54 12/2/2012       12      2       2012    0       675     525136  4817879 93      40
18:01:12        3/19/2010       3       19      2010    18      641     520784  4817865 211     40
2:00:53 4/12/2011       4       12      2011    2       663     521218  4817866 209     40
16:00:21        3/19/2012       3       19      2012    16      658     521746  4817868 208     40
8:00:48 11/29/2010      11      29      2010    8       657     521379  4817866 209     40
6:00:36 2/27/2011       2       27      2011    6       657     521355  4817867 209     40
18:00:48        12/31/2009      12      31      2009    18      633     522160  4817869 207     40
22:00:42        4/19/2009       4       19      2009    22      634     521827  4817868 208     40
4:00:40 2/20/2010       2       20      2010    4       640     525836  4817882 91      40
16:00:35        1/29/2011       1       29      2011    16      646     525484  4817881 92      40
4:00:53 4/29/2009       4       29      2009    4       640     523033  4817872 205     40
0:00:47 3/14/2010       3       14      2010    0       638     520893  4817865 210     40
8:00:43 1/1/2010        1       1       2010    8       640     521868  4817868 208     40
16:00:50        3/28/2011       3       28      2011    16      664     521644  4817868 208     40
10:00:53        1/30/2011       1       30      2011    10      638     520997  4817866 210     40
4:00:42 11/23/2010      11      23      2010    4       641     521365  4817867 209     40
22:00:15        3/18/2010       3       18      2010    22      653     521781  4817868 208     40
0:00:53 4/6/2014        4       6       2014    0       916     526053  4817884 90      40
14:00:23        1/14/2010       1       14      2010    14      633     521325  4817867 209     40
0:00:47 4/30/2010       4       30      2010    0       644     525144  4817880 93      40
4:00:41 4/4/2008        4       4       2008    4       637     521769  4817868 208     40
16:00:48        3/25/2011       3       25      2011    16      667     522066  4817869 207     40
16:00:44        4/24/2008       4       24      2008    16      631     521958  4817869 208     40
18:00:56        3/25/2009       3       25      2009    18      638     521888  4817869 208     40
8:00:23 2/10/2013       2       10      2013    8       679     525108  4817880 93      40
18:01:19        2/14/2011       2       14      2011    18      639     526161  4817884 90      40
10:00:30        1/14/2010       1       14      2010    10      633     521321  4817867 209     40
2:00:55 2/20/2010       2       20      2010    2       640     525836  4817883 91      40
6:00:55 3/14/2011       3       14      2011    6       647     521536  4817868 209     40
6:00:46 11/25/2011      11      25      2011    6       662     522005  4817870 208     40
16:00:50        1/14/2010       1       14      2010    16      633     521322  4817867 209     40
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8:00:37 4/19/2011       4       19      2011    8       655     522812  4817872 205     40
22:00:41        3/18/2010       3       18      2010    22      646     521943  4817870 208     40
22:00:54        1/12/2010       1       12      2010    22      641     521229  4817867 209     40
4:00:56 2/27/2011       2       27      2011    4       657     521353  4817868 209     40
0:00:54 3/19/2010       3       19      2010    0       653     521743  4817869 208     40
8:01:40 2/13/2009       2       13      2009    8       633     521263  4817867 209     40
18:00:48        3/27/2011       3       27      2011    18      663     521899  4817870 208     40
2:00:42 3/23/2009       3       23      2009    2       644     524389  4817878 125     39
14:00:53        3/12/2013       3       12      2013    14      677     520956  4817867 210     40
0:00:54 4/17/2012       4       17      2012    0       670     523366  4817875 204     40
4:00:42 3/23/2009       3       23      2009    4       644     524395  4817878 125     39
10:00:50        12/23/2010      12      23      2010    10      657     520883  4817866 210     40
0:00:41 2/27/2014       2       27      2014    0       917     521787  4817869 208     40
20:00:36        12/20/2013      12      20      2013    20      908     521417  4817868 209     40
18:02:24        2/19/2010       2       19      2010    18      640     525835  4817884 91      40
4:00:44 12/15/2013      12      15      2013    4       914     521420  4817868 209     40
20:00:53        2/13/2012       2       13      2012    20      665     523610  4817876 204     40
22:00:47        4/16/2012       4       16      2012    22      670     523364  4817875 204     40
4:00:54 2/18/2010       2       18      2010    4       646     525505  4817883 92      40
22:01:11        4/5/2014        4       5       2014    22      916     526066  4817885 90      40
18:01:23        3/16/2010       3       16      2010    18      657     520956  4817867 210     40
6:00:55 2/9/2011        2       9       2011    6       641     521249  4817868 209     40
12:00:47        1/20/2010       1       20      2010    12      633     521124  4817868 210     40
10:00:31        1/7/2010        1       7       2010    10      639     521130  4817868 210     40
2:00:41 1/19/2012       1       19      2012    2       663     524988  4817881 93      40
18:00:55        2/16/2013       2       16      2013    18      677     520719  4817866 211     40
2:00:47 4/19/2012       4       19      2012    2       676     520999  4817867 210     40
14:00:53        3/25/2011       3       25      2011    14      665     521784  4817870 208     40
6:00:48 2/20/2010 2 20 2010 6 640 525837 4817884 91 40
0:01:17 12/15/2010 12 15 2010 0 638 521962 4817871 208 40
10:00:54 1/26/2014 1 26 2014 10 671 521320 4817869 209 40
18:00:12 1/5/2010 1 5 2010 18 641 521440 4817869 209 40
4:00:45 1/2/2014 1 2 2014 4 914 520717 4817867 211 40
12:00:47 12/11/2008 12 11 2008 12 634 522092 4817871 207 40
2:00:53 4/21/2013 4 21 2013 2 671 523460 4817876 204 40
4:00:24 3/1/2011 3 1 2011 4 801 521946 4817871 208 40
12:00:53 2/25/2011 2 25 2011 12 801 521548 4817870 209 40
18:00:41 3/17/2010 3 17 2010 18 643 520964 4817868 210 40
18:00:55 1/8/2013 1 8 2013 18 675 524233 4817879 125 39
8:00:47 12/23/2010 12 23 2010 8 657 520820 4817868 210 40
18:00:47 3/26/2010 3 26 2010 18 639 525939 4817885 91 40
2:00:54 4/13/2012 4 13 2012 2 670 525515 4817884 92 40
22:01:12 3/19/2014 3 19 2014 22 916 524287 4817879 125 39
14:00:49 12/27/2008 12 27 2008 14 632 521549 4817870 209 40
2:00:48 3/23/2009 3 23 2009 2 648 523364 4817876 204 40
12:00:53 12/27/2009 12 27 2009 12 640 521372 4817870 209 40
10:00:55 12/13/2013 12 13 2013 10 917 521513 4817870 209 40
6:00:56 3/17/2010 3 17 2010 6 650 526042 4817886 90 40
2:00:50 3/1/2011 3 1 2011 2 801 521945 4817871 208 40
10:00:49 1/7/2010 1 7 2010 10 638 521197 4817869 210 40
22:00:53 12/28/2008 12 28 2008 22 632 523505 4817877 204 40
8:01:39 1/9/2011 1 9 2011 8 654 521567 4817870 209 40
8:00:42 3/11/2012 3 11 2012 8 658 521464 4817870 209 40
0:00:40 2/19/2010 2 19 2010 0 640 524206 4817880 125 39
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10:00:40 12/11/2013 12 11 2013 10 907 521319 4817870 209 40
2:00:54 3/3/2010 3 3 2010 2 646 521879 4817872 208 40
6:00:48 3/23/2009 3 23 2009 6 644 524394 4817880 125 39
18:01:07 12/23/2012 12 23 2012 18 671 521272 4817870 209 40
18:00:43 2/18/2009 2 18 2009 18 637 526115 4817887 90 40
22:00:47 1/17/2011 1 17 2011 22 646 520693 4817868 211 40
18:00:42 3/25/2011 3 25 2011 18 668 520649 4817868 211 40
12:02:17 2/25/2014 2 25 2014 12 679 522100 4817873 207 40
4:01:04 4/18/2011 4 18 2011 4 665 523257 4817876 204 40
8:00:43 4/7/2011 4 7 2011 8 662 524290 4817880 125 39
12:00:25 1/13/2011 1 13 2011 12 646 521877 4817872 208 40
4:00:53 4/12/2011 4 12 2011 4 664 521259 4817870 209 40
6:00:54 2/17/2013 2 17 2013 6 677 521264 4817870 209 40
18:00:55 12/18/2013 12 18 2013 18 909 525997 4817887 91 40
0:00:51 4/21/2013 4 21 2013 0 671 523455 4817877 204 40
16:00:56 1/14/2014 1 14 2014 16 914 520782 4817869 211 40
4:00:54 2/25/2013 2 25 2013 4 665 521246 4817870 209 40
0:00:54 12/9/2010 12 9 2010 0 655 523354 4817877 204 40
18:00:53 3/25/2009 3 25 2009 18 644 522419 4817874 206 40
2:00:24 4/8/2008 4 8 2008 2 636 521239 4817870 209 40
4:00:44 3/24/2011 3 24 2011 4 659 521366 4817871 209 40
4:00:47 1/19/2012 1 19 2012 4 663 524986 4817883 93 40
22:00:50 4/9/2012 4 9 2012 22 672 524604 4817882 94 40
14:00:48 12/25/2012 12 25 2012 14 677 521236 4817870 209 40
2:00:49 1/13/2014 1 13 2014 2 916 523583 4817878 204 40
8:00:54 2/9/2009 2 9 2009 8 632 521355 4817871 209 40
22:00:47 3/26/2009 3 26 2009 22 648 521213 4817870 209 40
18:00:24 3/21/2011 3 21 2011 18 650 523587 4817878 204 40
18:00:36 12/22/2012 12 22 2012 18 674 521199 4817870 210 40
22:00:09 3/26/2009 3 26 2009 22 647 521138 4817870 210 40
4:00:47 4/8/2008 4 8 2008 4 636 521256 4817871 209 40
14:00:47 3/23/2011 3 23 2011 14 661 522036 4817873 207 40
2:00:53 2/16/2010 2 16 2010 2 639 525179 4817884 93 40
2:00:36 1/13/2011 1 13 2011 2 639 524945 4817884 93 40
22:00:49 4/10/2011 4 10 2011 22 659 520896 4817870 210 40
4:00:32 4/13/2012 4 13 2012 4 670 525525 4817886 92 40
16:00:51 12/23/2013 12 23 2013 16 909 521920 4817873 208 40
14:00:55 12/23/2013 12 23 2013 14 671 521297 4817871 209 40
0:00:30 3/23/2013 3 23 2013 0 658 521263 4817871 209 40
8:00:24 11/29/2010 11 29 2010 8 641 521419 4817872 209 40
8:00:57 2/17/2014 2 17 2014 8 679 521345 4817871 209 40
2:00:20 3/27/2009 3 27 2009 2 648 521222 4817871 209 40
16:01:42 2/23/2009 2 23 2009 16 637 525272 4817885 92 40
14:00:27 1/10/2014 1 10 2014 14 679 524593 4817883 94 40
22:00:47 11/22/2010 11 22 2010 22 643 521197 4817871 210 40
22:00:47 3/22/2013 3 22 2013 22 658 521265 4817871 209 40
22:00:51 2/18/2010 2 18 2010 22 640 524217 4817882 125 39
16:00:47 1/25/2012 1 25 2012 16 666 524661 4817883 94 40
18:00:42 4/18/2011 4 18 2011 18 659 522593 4817876 206 40
2:00:48 3/21/2011 3 21 2011 2 661 520876 4817870 210 40
2:00:22 1/7/2009 1 7 2009 2 635 523678 4817880 203 40
8:00:50 1/2/2014 1 2 2014 8 914 520757 4817870 211 40
10:00:53 12/11/2013 12 11 2013 10 671 521302 4817872 209 40
4:00:42 12/13/2011 12 13 2011 4 667 524280 4817882 125 39
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14:00:49 3/31/2009 3 31 2009 14 634 521955 4817874 208 40
0:00:47 1/13/2014 1 13 2014 0 907 523833 4817880 203 40
14:01:11 3/6/2013 3 6 2013 14 671 520817 4817870 210 40
10:00:54 1/17/2010 1 17 2010 10 646 521107 4817871 210 40
2:00:54 2/25/2009 2 25 2009 2 632 521975 4817874 208 40
12:00:55 3/12/2013 3 12 2013 12 677 520953 4817871 210 40
22:00:47 3/10/2012 3 10 2012 22 663 521311 4817872 209 40
0:00:48 3/20/2011 3 20 2011 0 655 520631 4817870 211 40
18:01:07 4/8/2009 4 8 2009 18 643 524672 4817884 94 40
10:00:39 2/17/2010 2 17 2010 10 643 525181 4817886 93 40
4:01:12 2/16/2010 2 16 2010 4 639 525181 4817886 93 40
18:00:15 12/28/2008 12 28 2008 18 632 523501 4817879 204 40
18:00:43 4/16/2011 4 16 2011 18 801 522072 4817875 207 40
0:00:44 2/19/2009 2 19 2009 0 637 526113 4817889 90 40
16:01:03 3/7/2013 3 7 2013 16 658 520776 4817871 211 40
18:01:12 2/18/2010 2 18 2010 18 640 524220 4817882 125 39
20:00:55 3/14/2014 3 14 2014 20 909 520959 4817871 210 40
12:00:50 1/14/2010 1 14 2010 12 633 521327 4817873 209 40
10:00:41 1/5/2010 1 5 2010 10 633 521757 4817874 208 40
6:01:09 3/4/2014 3 4 2014 6 913 526165 4817890 90 40
4:00:49 1/13/2011 1 13 2011 4 639 524962 4817885 93 40
4:00:35 1/26/2012 1 26 2012 4 666 523576 4817880 204 40
0:00:41 3/21/2011 3 21 2011 0 669 521776 4817874 208 40
0:02:47 3/27/2009 3 27 2009 0 648 521223 4817872 209 40
16:00:53 3/7/2011 3 7 2011 16 653 520574 4817870 211 40
6:00:54 2/28/2013 2 28 2013 6 679 521345 4817873 209 40
2:00:42 2/19/2009 2 19 2009 2 637 526114 4817890 90 40
12:00:47 4/26/2011 4 26 2011 12 655 522088 4817875 207 40
4:00:53 4/8/2008 4 8 2008 4 631 521288 4817873 209 40
14:00:42 2/24/2012 2 24 2012 14 665 521619 4817874 208 40
8:00:56 4/7/2011 4 7 2011 8 666 524357 4817883 125 39
18:00:42 3/23/2011 3 23 2011 18 655 520891 4817871 210 40
18:00:56 3/25/2009 3 25 2009 18 640 521953 4817875 208 40
6:01:24 12/15/2013 12 15 2013 6 914 521424 4817873 209 40
6:00:48 3/26/2008 3 26 2008 6 633 521540 4817874 209 40
0:00:22 4/11/2011 4 11 2011 0 659 520894 4817872 210 40
6:00:42 4/12/2011 4 12 2011 6 664 521264 4817873 209 40
4:00:47 2/19/2011 2 19 2011 4 654 521267 4817873 209 40
10:00:54 2/9/2010 2 9 2010 10 646 521775 4817874 208 40
0:00:35 1/18/2010 1 18 2010 0 641 520144 4817869 212 40
22:00:21 2/27/2012 2 27 2012 22 658 520810 4817871 210 40
16:00:44 12/2/2010 12 2 2010 16 638 520443 4817870 211 40
0:00:53 12/21/2012 12 21 2012 0 674 521282 4817873 209 40
0:00:54 4/4/2010 4 4 2010 0 638 521965 4817875 208 40
8:00:41 3/20/2008 3 20 2008 8 634 521745 4817875 208 40
6:00:56 1/26/2012 1 26 2012 6 666 523596 4817881 204 40
0:00:42 1/12/2014 1 12 2014 0 917 523607 4817881 204 40
16:00:23 1/17/2010 1 17 2010 16 641 520803 4817872 210 40
18:01:37 2/13/2011 2 13 2011 18 639 526208 4817891 90 40
4:00:47 1/2/2014 1 2 2014 4 679 520682 4817871 211 40
6:00:55 12/17/2010 12 17 2010 6 647 521272 4817873 209 40
20:00:44 2/29/2012 2 29 2012 20 665 523622 4817881 203 40
16:00:57 3/9/2014 3 9 2014 16 679 521266 4817873 209 40
0:00:41 3/17/2010 3 17 2010 0 647 520417 4817871 211 40
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18:01:05 12/25/2012 12 25 2012 18 674 520894 4817872 210 40
10:00:49 12/24/2011 12 24 2011 10 641 521340 4817874 209 40
4:00:49 1/7/2009 1 7 2009 4 635 523645 4817881 203 40
6:00:47 1/13/2014 1 13 2014 6 907 523801 4817882 203 40
4:00:55 1/19/2011 1 19 2011 4 650 521524 4817874 209 40
2:00:42 1/3/2010 1 3 2010 2 639 523954 4817883 203 40
6:00:54 3/20/2008 3 20 2008 6 637 521556 4817875 209 40
16:00:46 12/5/2010 12 5 2010 16 801 521414 4817874 209 40
2:00:27 4/22/2011 4 22 2011 2 665 523199 4817880 205 40
0:00:20 11/30/2010 11 30 2010 0 654 520230 4817871 212 40
16:44:56 4/12/2013 4 12 2013 16 657 521365 4817874 209 40
6:00:43 1/30/2011 1 30 2011 6 642 525177 4817888 93 40
2:00:42 1/2/2014 1 2 2014 2 679 520682 4817872 211 40
18:00:48 3/4/2010 3 4 2010 18 646 520826 4817873 210 40
6:00:56 2/19/2011 2 19 2011 6 654 521264 4817874 209 40
2:00:50 3/19/2012 3 19 2012 2 658 520705 4817872 211 40
8:01:00 4/1/2012 4 1 2012 8 681 521428 4817875 209 40
18:00:55 2/24/2011 2 24 2011 18 647 523035 4817880 205 40
10:00:48 1/14/2014 1 14 2014 10 914 521279 4817875 209 40
12:00:47 3/19/2010 3 19 2010 12 656 520744 4817873 211 40
22:00:21 1/7/2012 1 7 2012 22 658 521311 4817875 209 40
12:00:23 12/15/2011 12 15 2011 12 658 521500 4817875 209 40
16:00:54 11/25/2010 11 25 2010 16 647 521226 4817875 209 40
10:00:56 12/20/2008 12 20 2008 10 632 521755 4817876 208 40
14:00:32 12/27/2009 12 27 2009 14 647 521455 4817875 209 40
16:00:33 1/18/2012 1 18 2012 16 663 524238 4817885 125 39
12:01:52 2/18/2014 2 18 2014 12 916 521430 4817875 209 40
0:00:42 2/10/2009 2 10 2009 0 633 525192 4817888 93 40
18:00:53 5/3/2011 5 3 2011 18 667 522218 4817878 207 40
4:00:56 1/30/2011 1 30 2011 4 642 525175 4817888 93 40
6:00:40 2/13/2009 2 13 2009 6 633 521264 4817875 209 40
8:00:50 3/7/2012 3 7 2012 8 665 521376 4817875 209 40
0:00:53 1/13/2011 1 13 2011 0 639 524932 4817888 93 40
6:00:30 3/20/2010 3 20 2010 6 647 520788 4817874 211 40
8:00:47 4/18/2012 4 18 2012 8 676 521801 4817877 208 40
8:00:48 1/31/2011 1 31 2011 8 657 521239 4817875 209 40
8:00:44 3/19/2011 3 19 2011 8 659 521242 4817875 209 40
14:00:26 2/7/2012 2 7 2012 14 658 521513 4817876 209 40
18:01:12 1/23/2010 1 23 2010 18 644 525462 4817890 92 40
22:00:54 3/21/2014 3 21 2014 22 914 524913 4817888 93 40
18:00:48 2/6/2011 2 6 2011 18 639 523589 4817883 204 40
22:00:36 1/18/2012 1 18 2012 22 663 524251 4817885 125 39
22:00:49 1/15/2010 1 15 2010 22 641 520227 4817872 212 40
16:00:53 1/26/2014 1 26 2014 16 907 521435 4817876 209 40
6:00:47 3/1/2011 3 1 2011 6 642 521898 4817877 208 40
2:00:47 5/3/2009 5 3 2009 2 646 521484 4817876 209 40
4:00:47 1/13/2014 1 13 2014 4 916 523591 4817883 204 40
4:00:49 2/27/2014 2 27 2014 4 909 521909 4817877 208 40
6:00:41 3/24/2011 3 24 2011 6 659 521368 4817876 209 40
18:01:24 4/29/2010 4 29 2010 18 644 524816 4817888 93 40
18:00:24 1/12/2010 1 12 2010 18 641 521441 4817876 209 40
22:00:48 3/16/2010 3 16 2010 22 647 520437 4817873 211 40
18:00:39 4/4/2011 4 4 2011 18 662 524924 4817888 93 40
2:00:55 12/23/2008 12 23 2008 2 637 524267 4817886 125 39
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4:00:47 2/15/2014 2 15 2014 4 916 521673 4817877 208 40
22:00:53 11/28/2010 11 28 2010 22 641 521755 4817877 208 40
6:00:53 4/30/2011 4 30 2011 6 654 521222 4817876 209 40
4:00:57 1/25/2011 1 25 2011 4 801 524302 4817886 125 39
18:00:44 12/21/2012 12 21 2012 18 674 521174 4817876 210 40
0:00:27 1/24/2010 1 24 2010 0 643 525918 4817892 91 40
16:00:28 1/9/2011 1 9 2011 16 646 520864 4817875 210 40
8:00:41 12/5/2010 12 5 2010 8 654 521414 4817876 209 40
2:00:47 3/23/2011 3 23 2011 2 661 521307 4817876 209 40
16:00:55 12/1/2010 12 1 2010 16 641 520446 4817873 211 40
8:00:29 2/24/2013 2 24 2013 8 665 521349 4817876 209 40
18:00:48 5/6/2011 5 6 2011 18 665 522038 4817878 207 40
22:00:23 3/25/2009 3 25 2009 22 640 521846 4817878 208 40
2:00:48 2/15/2014 2 15 2014 2 916 521661 4817877 208 40
22:00:53 3/19/2010 3 19 2010 22 641 520778 4817875 211 40
8:00:54 4/23/2013 4 23 2013 8 679 521094 4817876 210 40
6:00:44 3/9/2012 3 9 2012 6 665 521319 4817876 209 40
0:00:47 3/11/2012 3 11 2012 0 663 521294 4817876 209 40
18:01:07 2/16/2010 2 16 2010 18 640 525310 4817890 92 40
8:00:54 2/24/2013 2 24 2013 8 677 521354 4817876 209 40
18:00:53 12/20/2012 12 20 2012 18 657 520959 4817875 210 40
8:00:54 12/17/2010 12 17 2010 8 647 521266 4817876 209 40
14:00:44 12/21/2012 12 21 2012 14 674 521227 4817876 209 40
22:01:24 12/21/2012 12 21 2012 22 674 521168 4817876 210 40
22:01:16 12/9/2013 12 9 2013 22 907 524972 4817889 93 40
22:00:45 1/15/2014 1 15 2014 22 907 521287 4817877 209 40
6:00:50 4/28/2011 4 28 2011 6 658 525926 4817893 91 40
12:00:54 12/14/2008 12 14 2008 12 634 521835 4817878 208 40
0:00:44 4/19/2012 4 19 2012 0 676 520949 4817876 210 40
7:39:55 12/16/2013 12 16 2013 7 657 521928 4817879 208 40
14:00:54 1/15/2010 1 15 2010 14 638 521211 4817876 209 40
2:00:48 11/29/2010 11 29 2010 2 641 521700 4817878 208 40
2:00:56 1/11/2012 1 11 2012 2 658 524268 4817887 125 39
16:00:23 3/25/2011 3 25 2011 16 654 521697 4817878 208 40
18:01:10 1/20/2014 1 20 2014 18 671 521042 4817876 210 40
22:00:40 3/20/2011 3 20 2011 22 663 521726 4817878 208 40
8:00:36 4/1/2012 4 1 2012 8 676 525373 4817891 92 40
6:00:47 1/13/2014 1 13 2014 6 679 523715 4817885 203 40
16:00:55 1/10/2014 1 10 2014 16 907 524444 4817888 94 40
22:00:53 3/10/2012 3 10 2012 22 666 521249 4817877 209 40
16:00:34 2/24/2013 2 24 2013 16 658 520682 4817875 211 40
6:00:21 4/6/2011 4 6 2011 6 666 524278 4817887 125 39
0:00:43 4/25/2011 4 25 2011 0 667 524593 4817888 94 40
8:00:53 2/3/2009 2 3 2009 8 632 521560 4817878 209 40
0:00:23 2/26/2009 2 26 2009 0 637 526058 4817894 90 40
10:00:41 2/7/2012 2 7 2012 10 658 521510 4817878 209 40
6:00:47 2/19/2009 2 19 2009 6 637 526093 4817894 90 40
0:01:10 4/12/2009 4 12 2009 0 647 521206 4817877 209 40
4:01:23 12/21/2012 12 21 2012 4 674 521284 4817877 209 40
22:00:54 4/24/2011 4 24 2011 22 667 524591 4817889 94 40
20:00:44 4/6/2013 4 6 2013 20 658 523300 4817884 204 40
22:00:39 1/12/2014 1 12 2014 22 907 523819 4817886 203 40
18:00:52 11/28/2010 11 28 2010 18 641 521358 4817878 209 40
4:00:41 3/27/2012 3 27 2012 4 666 521591 4817879 209 40
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22:00:41 12/25/2012 12 25 2012 22 674 520891 4817877 210 40
4:00:54 12/12/2012 12 12 2012 4 680 520102 4817874 212 40
4:00:53 3/26/2008 3 26 2008 4 633 521533 4817879 209 40
8:00:45 1/29/2011 1 29 2011 8 647 521643 4817879 208 40
6:00:52 1/16/2011 1 16 2011 6 646 521179 4817878 210 40
6:00:41 1/13/2011 1 13 2011 6 639 524959 4817891 93 40
12:00:24 2/3/2013 2 3 2013 12 680 521245 4817878 209 40
8:01:11 3/10/2013 3 10 2013 8 671 520822 4817877 210 40
12:00:53 12/31/2012 12 31 2012 12 677 521135 4817878 210 40
12:00:46 12/3/2010 12 3 2010 12 639 520428 4817876 211 40
4:00:54 1/12/2011 1 12 2011 4 654 521573 4817879 209 40
16:00:53 3/27/2011 3 27 2011 16 663 521695 4817880 208 40
14:00:54 2/23/2014 2 23 2014 14 917 521218 4817878 209 40
12:01:23 2/23/2014 2 23 2014 12 917 521221 4817878 209 40
18:00:43 3/19/2010 3 19 2010 18 641 520755 4817877 211 40
18:00:47 4/2/2011 4 2 2011 18 660 525914 4817895 91 40
18:00:54 3/10/2010 3 10 2010 18 643 525812 4817894 91 40
8:00:52 12/30/2009 12 30 2009 8 647 521368 4817879 209 40
2:00:44 5/6/2011 5 6 2011 2 654 525718 4817894 91 40
14:00:48 2/20/2013 2 20 2013 14 679 521156 4817878 210 40
12:00:50 1/18/2014 1 18 2014 12 671 521167 4817878 210 40
12:00:53 2/5/2012 2 5 2012 12 663 525056 4817892 93 40
6:00:46 1/18/2014 1 18 2014 6 671 520685 4817877 211 40
6:00:49 3/31/2009 3 31 2009 6 638 521775 4817880 208 40
12:00:48 2/12/2014 2 12 2014 12 909 522188 4817882 207 40
8:01:18 12/16/2012 12 16 2012 8 674 521400 4817879 209 40
0:00:47 2/28/2012 2 28 2012 0 658 520816 4817877 210 40
6:00:47 4/11/2011 4 11 2011 6 801 521041 4817878 210 40
14:00:49 4/19/2009 4 19 2009 14 634 521262 4817879 209 40
22:00:20 2/18/2009 2 18 2009 22 637 526113 4817896 90 40
12:00:47 1/3/2012 1 3 2012 12 663 521209 4817879 209 40
2:00:23 4/8/2008 4 8 2008 2 631 521288 4817879 209 40
14:00:48 1/6/2013 1 6 2013 14 665 524263 4817889 125 39
10:00:23 2/14/2014 2 14 2014 10 679 521593 4817880 209 40
6:00:55 12/24/2012 12 24 2012 6 677 521517 4817880 209 40
2:00:37 12/21/2012 12 21 2012 2 674 521292 4817879 209 40
6:00:53 12/6/2010 12 6 2010 6 650 521696 4817881 208 40
0:00:55 11/29/2010 11 29 2010 0 641 521696 4817881 208 40
2:00:47 11/19/2010 11 19 2010 2 639 524457 4817890 94 40
8:00:53 2/11/2011 2 11 2011 8 657 521905 4817881 208 40
22:00:54 3/21/2010 3 21 2010 22 642 524248 4817889 125 39
22:00:48 1/2/2010 1 2 2010 22 644 525637 4817895 91 40
2:00:43 4/21/2011 4 21 2011 2 664 523111 4817886 205 40
20:00:54 1/26/2014 1 26 2014 20 679 520678 4817878 211 40
18:00:17 4/24/2008 4 24 2008 18 634 521869 4817881 208 40
22:00:58 12/20/2012 12 20 2012 22 674 521276 4817880 209 40
2:00:36 4/12/2009 4 12 2009 2 647 521205 4817879 209 40
22:00:51 3/13/2009 3 13 2009 22 639 521502 4817880 209 40
2:01:24 3/7/2012 3 7 2012 2 666 521175 4817879 210 40
2:00:49 3/11/2012 3 11 2012 2 663 521296 4817880 209 40
2:00:48 12/25/2008 12 25 2008 2 632 521555 4817880 209 40
18:00:41 1/2/2013 1 2 2013 18 658 522134 4817882 207 40
10:01:12 1/15/2010 1 15 2010 10 638 521211 4817879 209 40
22:00:21 12/7/2011 12 7 2011 22 658 520218 4817876 212 40
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6:00:53 2/15/2014 2 15 2014 6 916 521677 4817881 208 40
12:00:29 2/19/2013 2 19 2013 12 677 521756 4817881 208 40
10:00:56 2/3/2013 2 3 2013 10 680 521234 4817880 209 40
4:00:24 4/27/2011 4 27 2011 4 669 523224 4817886 204 40
18:00:47 3/28/2010 3 28 2010 18 639 523438 4817887 204 40
4:00:44 1/14/2011 1 14 2011 4 650 521782 4817881 208 40
10:00:53 1/6/2010 1 6 2010 10 647 521314 4817880 209 40
22:00:12 3/25/2010 3 25 2010 22 654 525927 4817896 91 40
22:00:42 3/28/2014 3 28 2014 22 913 526089 4817897 90 40
14:00:53 2/24/2013 2 24 2013 14 658 520679 4817878 211 40
6:00:49 4/12/2012 4 12 2012 6 658 525738 4817895 91 40
10:00:50 1/4/2011 1 4 2011 10 657 521365 4817880 209 40
18:00:42 4/17/2011 4 17 2011 18 658 525531 4817895 92 40
22:00:23 3/13/2009 3 13 2009 22 643 521520 4817881 209 40
4:00:37 2/19/2009 2 19 2009 4 637 526092 4817897 90 40
18:00:41 1/22/2011 1 22 2011 18 650 524194 4817890 125 39
10:00:32 2/17/2010 2 17 2010 10 633 525373 4817894 92 40
22:00:54 3/26/2010 3 26 2010 22 638 525594 4817895 92 40
8:00:30 3/14/2011 3 14 2011 8 653 521448 4817881 209 40
0:00:49 2/20/2011 2 20 2011 0 638 521202 4817880 210 40
14:00:23 2/25/2011 2 25 2011 14 801 521544 4817881 209 40
2:00:50 3/21/2011 3 21 2011 2 669 521779 4817882 208 40
10:00:48 1/3/2011 1 3 2011 10 653 524195 4817890 125 39
2:00:24 4/12/2012 4 12 2012 2 658 525734 4817896 91 40
8:00:55 3/29/2009 3 29 2009 8 633 521519 4817881 209 40
14:00:42 2/10/2012 2 10 2012 14 658 521875 4817882 208 40
18:00:56 1/3/2011 1 3 2011 18 639 520366 4817878 212 40
16:01:12 3/22/2013 3 22 2013 16 679 521430 4817881 209 40
0:00:54 3/26/2009 3 26 2009 0 640 521853 4817882 208 40
10:00:36 3/25/2009 3 25 2009 10 634 521992 4817883 208 40
2:01:13 1/12/2014 1 12 2014 2 917 523608 4817888 204 40
6:00:53 2/25/2010 2 25 2010 6 647 524487 4817892 94 40
2:00:43 3/1/2010 3 1 2010 2 633 520665 4817879 211 40
2:00:52 4/6/2014 4 6 2014 2 916 525758 4817896 91 40
16:00:42 3/23/2011 3 23 2011 16 661 522047 4817883 207 40
0:00:53 2/3/2013 2 3 2013 0 680 521033 4817880 210 40
4:00:42 3/1/2011 3 1 2011 4 642 521892 4817883 208 40
14:00:15 4/24/2008 4 24 2008 14 631 521951 4817883 208 40
10:02:29 3/4/2010 3 4 2010 10 641 520932 4817880 210 40
12:00:47 12/23/2011 12 23 2011 12 658 521400 4817882 209 40
12:00:53 3/31/2009 3 31 2009 12 633 521977 4817883 208 40
0:00:41 12/25/2008 12 25 2008 0 637 525104 4817894 93 40
12:00:51 2/7/2012 2 7 2012 12 658 521517 4817882 209 40
22:00:53 3/27/2013 3 27 2013 22 663 524861 4817894 93 40
20:00:48 3/10/2012 3 10 2012 20 663 521314 4817881 209 40
18:00:21 3/14/2014 3 14 2014 18 907 522234 4817884 207 40
0:00:32 3/14/2009 3 14 2009 0 639 521506 4817882 209 40
10:00:54 12/31/2012 12 31 2012 10 677 521136 4817881 210 40
2:00:47 2/20/2011 2 20 2011 2 638 521224 4817881 209 40
6:00:18 4/8/2008 4 8 2008 6 631 521279 4817881 209 40
8:00:56 2/17/2013 2 17 2013 8 677 521270 4817881 209 40
4:03:07 4/9/2010 4 9 2010 4 641 523217 4817888 204 40
20:00:43 3/5/2013 3 5 2013 20 679 520773 4817880 211 40
14:00:47 3/3/2013 3 3 2013 14 658 521281 4817882 209 40
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16:00:37 12/18/2013 12 18 2013 16 908 521493 4817882 209 40
14:00:41 3/23/2011 3 23 2011 14 655 522131 4817884 207 40
4:00:48 1/18/2014 1 18 2014 4 671 520680 4817880 211 40
0:00:41 1/12/2011 1 12 2011 0 654 521572 4817883 209 40
10:00:54 1/10/2011 1 10 2011 10 638 521662 4817883 208 40
0:00:56 3/1/2012 3 1 2012 0 665 523615 4817890 203 40
18:00:42 4/4/2012 4 4 2012 18 663 521096 4817881 210 40
2:00:32 2/28/2012 2 28 2012 2 658 520850 4817880 210 40
8:00:54 1/18/2014 1 18 2014 8 671 520678 4817880 211 40
2:01:23 3/4/2013 3 4 2013 2 679 521277 4817882 209 40
22:00:53 2/12/2012 2 12 2012 22 665 525395 4817896 92 40
12:00:53 4/26/2014 4 26 2014 12 907 521887 4817884 208 40
8:00:49 2/23/2009 2 23 2009 8 637 525443 4817896 92 40
10:02:26 2/17/2009 2 17 2009 10 634 521735 4817883 208 40
22:00:53 3/26/2011 3 26 2011 22 662 523797 4817890 203 40
6:00:48 3/27/2012 3 27 2012 6 666 521594 4817883 209 40
2:00:53 1/12/2011 1 12 2011 2 654 521576 4817883 209 40
12:00:53 11/30/2011 11 30 2011 12 801 520990 4817881 210 40
4:00:47 3/11/2012 3 11 2012 4 666 521410 4817883 209 40
6:00:20 1/7/2009 1 7 2009 6 635 523648 4817890 203 40
22:00:50 12/14/2013 12 14 2013 22 908 525008 4817895 93 40
10:00:42 3/30/2011 3 30 2011 10 801 521064 4817882 210 40
10:00:53 12/25/2008 12 25 2008 10 634 524264 4817892 125 39
18:00:54 12/22/2010 12 22 2010 18 657 520875 4817881 210 40
22:01:00 3/9/2014 3 9 2014 22 907 521217 4817882 209 40
16:00:43 1/2/2009 1 2 2009 16 637 524206 4817892 125 39
6:00:56 2/25/2010 2 25 2010 6 646 524364 4817893 125 39
16:00:54 1/20/2011 1 20 2011 16 647 522860 4817888 205 40
22:01:12 12/24/2008 12 24 2008 22 635 524599 4817894 94 40
6:00:44 12/24/2008 12 24 2008 6 632 521887 4817885 208 40
18:00:55 4/23/2009 4 23 2009 18 640 524399 4817893 125 39
8:01:06 2/24/2014 2 24 2014 8 917 521221 4817883 209 40
2:00:54 12/18/2010 12 18 2010 2 657 520163 4817879 212 40
22:00:53 3/20/2008 3 20 2008 22 635 521503 4817884 209 40
16:00:44 1/17/2011 1 17 2011 16 650 520964 4817882 210 40
2:00:54 3/22/2008 3 22 2008 2 634 521269 4817883 209 40
2:00:17 4/27/2011 4 27 2011 2 662 524329 4817893 125 39
0:00:41 3/15/2010 3 15 2010 0 646 521300 4817883 209 40
4:00:47 3/19/2008 3 19 2008 4 631 521914 4817885 208 40
10:00:41 2/1/2011 2 1 2011 10 647 521634 4817884 208 40
16:01:12 3/31/2009 3 31 2009 16 633 521942 4817885 208 40
12:03:06 12/3/2010 12 3 2010 12 647 521194 4817883 210 40
10:00:54 12/14/2008 12 14 2008 10 634 521827 4817885 208 40
4:00:14 4/12/2012 4 12 2012 4 658 525731 4817899 91 40
10:00:53 2/8/2011 2 8 2011 10 650 520799 4817882 211 40
20:00:54 1/12/2014 1 12 2014 20 907 523819 4817892 203 40
14:00:42 1/21/2011 1 21 2011 14 646 522147 4817886 207 40
6:00:53 3/8/2010 3 8 2010 6 641 520775 4817882 211 40
18:00:14 2/25/2009 2 25 2009 18 637 526061 4817900 90 40
12:00:11 4/15/2008 4 15 2008 12 633 522243 4817887 207 40
4:00:35 3/23/2011 3 23 2011 4 654 521557 4817884 209 40
18:00:47 3/19/2011 3 19 2011 18 654 521668 4817885 208 40
16:00:42 12/21/2012 12 21 2012 16 674 521225 4817884 209 40
0:00:54 12/23/2010 12 23 2010 0 657 520873 4817883 210 40
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16:00:50 2/4/2010 2 4 2010 16 633 521776 4817886 208 40
0:00:42 4/23/2013 4 23 2013 0 671 521203 4817884 210 40
0:00:39 4/8/2011 4 8 2011 0 654 524181 4817894 125 39
0:00:52 3/17/2014 3 17 2014 0 917 524238 4817894 125 39
10:02:12 4/1/2012 4 1 2012 10 677 521717 4817886 208 40
6:00:48 3/26/2011 3 26 2011 6 668 521503 4817885 209 40
0:00:11 2/20/2010 2 20 2010 0 640 525817 4817900 91 40
6:00:41 2/23/2009 2 23 2009 6 637 525452 4817899 92 40
4:00:54 3/29/2012 3 29 2012 4 675 523220 4817891 204 40
10:00:34 1/17/2011 1 17 2011 10 647 520826 4817883 210 40
18:00:50 12/3/2008 12 3 2008 18 633 521088 4817884 210 40
2:00:43 12/13/2013 12 13 2013 2 658 521540 4817885 209 40
8:00:54 1/20/2011 1 20 2011 8 654 521634 4817886 208 40
6:00:41 2/17/2010 2 17 2010 6 640 525758 4817900 91 40
2:00:54 3/4/2013 3 4 2013 2 665 521374 4817885 209 40
2:00:53 4/9/2010 4 9 2010 2 641 523215 4817891 204 40
0:00:49 4/27/2011 4 27 2011 0 662 524329 4817895 125 39
6:00:47 3/10/2013 3 10 2013 6 671 520799 4817883 211 40
12:00:54 12/5/2010 12 5 2010 12 641 521197 4817884 210 40
0:00:54 3/18/2011 3 18 2011 0 662 521575 4817885 209 40
14:00:54 2/1/2011 2 1 2011 14 801 521803 4817886 208 40
10:01:10 2/17/2010 2 17 2010 10 639 525391 4817899 92 40
4:00:54 2/19/2014 2 19 2014 4 916 521426 4817885 209 40
12:00:41 3/30/2011 3 30 2011 12 801 521067 4817884 210 40
8:00:48 4/13/2010 4 13 2010 8 652 523004 4817890 205 40
8:00:53 2/19/2014 2 19 2014 8 916 521423 4817885 209 40
8:00:53 12/12/2012 12 12 2012 8 665 524916 4817897 93 40
18:00:54 1/22/2010 1 22 2010 18 641 520241 4817882 212 40
12:00:48 2/20/2013 2 20 2013 12 679 521302 4817885 209 40
6:00:55 12/13/2011 12 13 2011 6 667 524300 4817895 125 39
14:00:53 2/5/2012 2 5 2012 14 663 525075 4817898 93 40
10:01:17 1/8/2013 1 8 2013 10 677 520544 4817883 211 40
10:00:54 2/27/2010 2 27 2010 10 641 521157 4817885 210 40
14:00:53 3/22/2011 3 22 2011 14 801 521766 4817887 208 40
18:00:49 2/16/2010 2 16 2010 18 643 524920 4817898 93 40
6:00:55 3/11/2012 3 11 2012 6 666 521407 4817885 209 40
0:00:49 3/6/2011 3 6 2011 0 801 523647 4817893 203 40
10:00:53 1/1/2014 1 1 2014 10 914 521018 4817884 210 40
22:00:50 2/25/2009 2 25 2009 22 637 526061 4817902 90 40
6:00:50 3/19/2008 3 19 2008 6 631 521916 4817887 208 40
0:00:47 12/29/2008 12 29 2008 0 632 523495 4817893 204 40
0:00:56 11/29/2010 11 29 2010 0 657 521425 4817886 209 40
0:00:54 3/14/2009 3 14 2009 0 643 521522 4817886 209 40
14:00:23 1/13/2011 1 13 2011 14 646 521945 4817888 208 40
2:00:53 3/5/2013 3 5 2013 2 657 520734 4817884 211 40
8:00:18 2/10/2010 2 10 2010 8 643 525016 4817898 93 40
18:00:54 12/17/2010 12 17 2010 18 647 521088 4817885 210 40
0:01:12 4/27/2011 4 27 2011 0 669 523219 4817892 204 40
4:00:54 12/24/2012 12 24 2012 4 665 521469 4817886 209 40
18:00:53 12/12/2011 12 12 2011 18 667 524309 4817896 125 39
14:00:38 12/19/2010 12 19 2010 14 647 521551 4817887 209 40
6:00:57 1/30/2011 1 30 2011 6 639 525319 4817900 92 40
6:00:54 12/24/2012 12 24 2012 6 665 521472 4817886 209 40
6:00:48 4/13/2012 4 13 2012 6 670 525526 4817901 92 40
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0:00:55 4/22/2010 4 22 2010 0 639 524349 4817896 125 39
22:00:54 2/29/2012 2 29 2012 22 665 523615 4817894 203 40
14:01:54 2/8/2011 2 8 2011 14 641 520712 4817884 211 40
16:00:41 2/17/2009 2 17 2009 16 633 521864 4817888 208 40
10:01:12 3/12/2013 3 12 2013 10 677 520924 4817885 210 40
18:00:47 1/9/2014 1 9 2014 18 909 525414 4817901 92 40
14:00:30 1/3/2014 1 3 2014 14 907 520554 4817884 211 40
2:00:53 12/6/2010 12 6 2010 2 650 521700 4817888 208 40
2:00:48 1/18/2014 1 18 2014 2 671 520676 4817885 211 40
12:00:41 2/10/2014 2 10 2014 12 909 521950 4817889 208 40
10:00:58 1/13/2011 1 13 2011 10 646 521899 4817889 208 40
4:00:41 4/27/2011 4 27 2011 4 662 524329 4817897 125 39
10:01:07 2/18/2010 2 18 2010 10 643 525167 4817900 93 40
2:00:56 1/24/2010 1 24 2010 2 644 526217 4817904 90 40
18:00:56 2/17/2011 2 17 2011 18 639 525934 4817903 91 40
6:00:47 11/29/2010 11 29 2010 6 657 521417 4817887 209 40
22:00:55 1/1/2010 1 1 2010 22 643 525168 4817900 93 40
18:00:56 3/15/2014 3 15 2014 18 914 520660 4817885 211 40
2:00:53 2/17/2010 2 17 2010 2 640 525833 4817903 91 40
4:00:48 11/29/2010 11 29 2010 4 657 521423 4817887 209 40
18:00:47 11/28/2010 11 28 2010 18 654 521110 4817887 210 40
12:00:44 2/8/2011 2 8 2011 12 641 520713 4817885 211 40
4:00:53 2/26/2011 2 26 2011 4 657 521794 4817889 208 40
2:00:48 4/27/2011 4 27 2011 2 669 523220 4817894 204 40
18:00:17 4/25/2012 4 25 2012 18 657 521148 4817887 210 40
22:01:14 2/27/2012 2 27 2012 22 665 520841 4817886 210 40
20:00:55 3/27/2014 3 27 2014 20 908 524886 4817900 93 40
12:00:54 2/22/2013 2 22 2013 12 665 521668 4817889 208 40
20:00:53 1/30/2013 1 30 2013 20 665 520592 4817885 211 40
20:00:42 2/12/2012 2 12 2012 20 665 525391 4817902 92 40
8:00:56 3/8/2011 3 8 2011 8 641 521185 4817887 210 40
16:00:52 4/24/2008 4 24 2008 16 634 521905 4817889 208 40
22:01:11 3/6/2012 3 6 2012 22 666 521171 4817887 210 40
22:00:20 3/25/2009 3 25 2009 22 633 521933 4817890 208 40
4:00:26 1/13/2012 1 13 2012 4 658 525343 4817902 92 40
16:00:54 11/25/2010 11 25 2010 16 653 521005 4817887 210 40
18:00:44 3/20/2011 3 20 2011 18 660 521872 4817889 208 40
12:00:51 2/22/2013 2 22 2013 12 671 521776 4817889 208 40
22:00:42 4/21/2010 4 21 2010 22 639 524313 4817898 125 39
6:00:42 3/29/2012 3 29 2012 6 675 523219 4817894 204 40
14:00:42 1/30/2011 1 30 2011 14 657 520681 4817886 211 40
12:00:41 11/28/2010 11 28 2010 12 657 520865 4817886 210 40
10:01:54 12/12/2013 12 12 2013 10 658 521000 4817887 210 40
12:03:35 1/6/2011 1 6 2011 12 657 521785 4817889 208 40
22:00:54 12/12/2011 12 12 2011 22 667 524309 4817898 125 39
4:00:53 1/23/2010 1 23 2010 4 647 520188 4817885 212 40
20:00:16 3/15/2013 3 15 2013 20 663 521831 4817890 208 40
14:00:56 1/6/2011 1 6 2011 14 657 521783 4817890 208 40
0:00:54 3/7/2012 3 7 2012 0 666 521168 4817888 210 40
6:00:53 2/19/2014 2 19 2014 6 916 521427 4817889 209 40
0:00:44 12/8/2011 12 8 2011 0 658 520214 4817885 212 40
22:00:54 3/4/2013 3 4 2013 22 677 520751 4817887 211 40
2:00:56 11/28/2010 11 28 2010 2 641 520869 4817887 210 40
18:00:44 1/27/2011 1 27 2011 18 639 523759 4817897 203 40
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2:01:06 3/10/2013 3 10 2013 2 671 520790 4817887 211 40
8:00:56 11/22/2010 11 22 2010 8 641 521923 4817890 208 40
6:01:07 1/11/2014 1 11 2014 6 917 523627 4817896 203 40
4:00:56 2/17/2010 2 17 2010 4 640 525833 4817904 91 40
18:00:51 3/26/2012 3 26 2012 18 670 521650 4817890 208 40
16:00:28 2/16/2010 2 16 2010 16 643 524920 4817901 93 40
10:00:53 12/3/2010 12 3 2010 10 639 520422 4817886 211 40
8:00:37 1/22/2011 1 22 2011 8 654 521961 4817891 208 40
10:00:42 2/20/2009 2 20 2009 10 637 524920 4817901 93 40
10:00:54 12/18/2013 12 18 2013 10 908 521518 4817890 209 40
0:00:50 12/27/2012 12 27 2012 0 674 520874 4817888 210 40
0:00:19 2/18/2009 2 18 2009 0 637 526339 4817907 90 40
18:00:15 1/1/2011 1 1 2011 18 654 520573 4817887 211 40
14:00:53 1/10/2011 1 10 2011 14 646 521749 4817890 208 40
14:00:53 1/22/2011 1 22 2011 14 638 524997 4817902 93 40
22:00:38 3/13/2014 3 13 2014 22 914 521527 4817890 209 40
6:00:53 2/24/2014 2 24 2014 6 917 521219 4817889 209 40
10:00:54 1/7/2010 1 7 2010 10 640 521558 4817890 209 40
14:01:00 12/26/2012 12 26 2012 14 674 520941 4817888 210 40
6:00:24 2/26/2011 2 26 2011 6 657 521799 4817891 208 40
16:00:53 1/3/2014 1 3 2014 16 907 520562 4817887 211 40
10:01:13 12/9/2010 12 9 2010 10 654 521406 4817890 209 40
4:00:54 3/10/2013 3 10 2013 4 671 520788 4817888 211 40
2:01:23 12/24/2013 12 24 2013 2 911 524622 4817901 94 40
4:00:53 12/18/2010 12 18 2010 4 657 520241 4817886 212 40
8:00:53 3/21/2008 3 21 2008 8 633 521539 4817890 209 40
18:00:42 2/14/2009 2 14 2009 18 637 525030 4817902 93 40
0:00:53 4/8/2014 4 8 2014 0 914 520199 4817886 212 40
6:00:41 12/18/2010 12 18 2010 6 657 520235 4817886 212 40
6:00:21 12/17/2009 12 17 2009 6 644 524979 4817902 93 40
10:01:42 2/25/2014 2 25 2014 10 917 521856 4817891 208 40
0:00:53 1/24/2010 1 24 2010 0 644 526217 4817907 90 40
16:00:23 4/25/2012 4 25 2012 16 657 520979 4817888 210 40
6:00:41 2/11/2011 2 11 2011 6 641 521766 4817891 208 40
14:00:41 11/30/2011 11 30 2011 14 801 520987 4817889 210 40
10:00:20 5/1/2010 5 1 2010 10 640 521170 4817889 210 40
4:00:53 2/7/2014 2 7 2014 4 916 523947 4817898 203 40
2:00:47 3/1/2012 3 1 2012 2 665 523619 4817897 203 40
22:00:23 4/29/2011 4 29 2011 22 658 525495 4817904 92 40
22:00:55 2/22/2009 2 22 2009 22 637 525376 4817904 92 40
2:00:58 2/9/2013 2 9 2013 2 679 524338 4817900 125 39
10:00:47 11/30/2011 11 30 2011 10 801 520999 4817889 210 40
16:01:11 2/18/2010 2 18 2010 16 647 524619 4817901 94 40
4:00:48 3/28/2013 3 28 2013 4 663 524843 4817902 93 40
2:00:52 12/23/2010 12 23 2010 2 657 520893 4817889 210 40
18:00:56 3/18/2010 3 18 2010 18 647 521915 4817892 208 40
18:00:47 4/21/2011 4 21 2011 18 654 525440 4817904 92 40
2:00:54 3/17/2010 3 17 2010 2 653 520927 4817889 210 40
22:00:26 3/22/2009 3 22 2009 22 647 521774 4817892 208 40
8:00:53 1/11/2014 1 11 2014 8 917 523638 4817898 203 40
22:00:55 1/22/2010 1 22 2010 22 641 520238 4817887 212 40
10:00:41 2/23/2013 2 23 2013 10 658 521266 4817890 209 40
0:00:54 12/18/2013 12 18 2013 0 914 521523 4817891 209 40
8:00:28 1/13/2014 1 13 2014 8 907 523823 4817899 203 40
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0:00:52 3/26/2009 3 26 2009 0 639 521836 4817892 208 40
16:00:53 12/26/2012 12 26 2012 16 674 520942 4817889 210 40
22:00:25 4/9/2009 4 9 2009 22 642 524581 4817901 94 40
4:00:55 11/29/2010 11 29 2010 4 641 521678 4817891 208 40
4:00:23 3/19/2012 3 19 2012 4 658 520855 4817889 210 40
10:00:54 12/5/2010 12 5 2010 10 641 521197 4817890 210 40
22:01:23 1/23/2010 1 23 2010 22 644 525583 4817905 92 40
2:00:54 12/24/2012 12 24 2012 2 677 521527 4817891 209 40
18:00:53 3/16/2010 3 16 2010 18 801 521022 4817890 210 40
8:00:47 12/24/2012 12 24 2012 8 674 521290 4817891 209 40
6:00:14 3/9/2010 3 9 2010 6 647 525783 4817906 91 40
8:00:54 4/22/2011 4 22 2011 8 664 521760 4817892 208 40
4:00:38 2/8/2014 2 8 2014 4 908 523748 4817899 203 40
4:00:47 1/11/2014 1 11 2014 4 917 523627 4817899 203 40
10:01:29 2/22/2013 2 22 2013 10 665 521692 4817892 208 40
12:00:54 12/18/2013 12 18 2013 12 908 521487 4817892 209 40
18:00:48 4/11/2010 4 11 2010 18 646 522786 4817896 206 40
22:00:53 3/22/2013 3 22 2013 22 679 521080 4817890 210 40
0:00:53 3/23/2013 3 23 2013 0 679 521083 4817890 210 40
4:00:18 2/14/2014 2 14 2014 4 907 524652 4817903 94 40
14:00:16 2/27/2010 2 27 2010 14 633 521451 4817892 209 40
2:00:27 12/27/2012 12 27 2012 2 674 520872 4817890 210 40
14:00:43 3/26/2011 3 26 2011 14 658 521273 4817891 209 40
16:00:54 1/31/2013 1 31 2013 16 677 520886 4817890 210 40
10:00:45 4/18/2012 4 18 2012 10 676 521815 4817893 208 40
10:00:55 1/6/2011 1 6 2011 10 654 521748 4817893 208 40
0:00:54 12/10/2013 12 10 2013 0 911 525049 4817904 93 40
10:00:51 1/30/2011 1 30 2011 10 654 520816 4817890 210 40
4:00:48 12/14/2011 12 14 2011 4 667 524280 4817902 125 39
10:00:23 2/23/2009 2 23 2009 10 637 524936 4817904 93 40
14:00:23 1/8/2012 1 8 2012 14 658 521076 4817891 210 40
4:00:56 3/9/2010 3 9 2010 4 647 525786 4817907 91 40
4:01:12 2/1/2009 2 1 2009 4 633 521664 4817893 208 40
4:00:15 12/6/2010 12 6 2010 4 650 521701 4817893 208 40
8:00:38 1/29/2011 1 29 2011 8 801 525061 4817905 93 40
20:00:39 12/14/2013 12 14 2013 20 908 525188 4817905 93 40
12:00:54 1/22/2011 1 22 2011 12 638 524994 4817905 93 40
2:01:20 2/27/2014 2 27 2014 2 917 521769 4817893 208 40
22:00:12 1/30/2013 1 30 2013 22 665 520576 4817890 211 40
2:01:17 3/5/2013 3 5 2013 2 677 520751 4817890 211 40
14:00:41 1/20/2010 1 20 2010 14 633 521154 4817891 210 40
10:00:49 11/28/2010 11 28 2010 10 657 520863 4817891 210 40
4:01:12 1/7/2011 1 7 2011 4 646 521668 4817893 208 40
2:00:23 11/29/2010 11 29 2010 2 657 521426 4817892 209 40
8:00:48 2/11/2011 2 11 2011 8 641 521764 4817894 208 40
20:00:43 2/25/2014 2 25 2014 20 679 522061 4817895 207 40
14:00:28 1/20/2011 1 20 2011 14 657 521957 4817894 208 40
2:00:41 3/21/2011 3 21 2011 2 801 521132 4817892 210 40
4:01:12 2/13/2010 2 13 2010 4 647 524173 4817902 125 39
10:00:44 3/15/2014 3 15 2014 10 914 520876 4817891 210 40
14:00:54 4/4/2014 4 4 2014 14 914 521876 4817894 208 40
0:00:53 12/13/2013 12 13 2013 0 914 520274 4817889 212 40
12:00:24 2/10/2012 2 10 2012 12 658 521851 4817894 208 40
18:00:42 2/13/2012 2 13 2012 18 665 525501 4817907 92 40
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10:00:53 12/24/2012 12 24 2012 10 674 521298 4817893 209 40
0:00:54 3/5/2013 3 5 2013 0 677 520742 4817891 211 40
22:00:50 1/22/2014 1 22 2014 22 671 521515 4817893 209 40
10:00:56 1/11/2014 1 11 2014 10 917 523897 4817901 203 40
12:00:47 2/21/2009 2 21 2009 12 637 524992 4817905 93 40
14:00:25 3/23/2011 3 23 2011 14 801 522007 4817895 207 40
10:01:05 2/8/2011 2 8 2011 10 641 520720 4817891 211 40
4:00:53 2/6/2011 2 6 2011 4 641 521194 4817893 210 40
2:00:27 3/24/2011 3 24 2011 2 658 521536 4817894 209 40
8:00:37 1/11/2011 1 11 2011 8 657 521711 4817894 208 40
12:00:54 1/31/2013 1 31 2013 12 677 520907 4817892 210 40
22:00:41 12/24/2009 12 24 2009 22 643 520769 4817891 211 40
12:00:55 12/24/2012 12 24 2012 12 674 521294 4817893 209 40
18:01:04 1/31/2009 1 31 2009 18 633 521656 4817894 208 40
18:00:50 3/7/2013 3 7 2013 18 677 520668 4817891 211 40
12:00:42 2/21/2012 2 21 2012 12 658 521117 4817893 210 40
8:00:48 12/6/2010 12 6 2010 8 650 521543 4817894 209 40
18:00:23 12/30/2009 12 30 2009 18 641 521817 4817895 208 40
6:00:48 11/29/2010 11 29 2010 6 641 521682 4817894 208 40
6:00:47 1/20/2011 1 20 2011 6 654 521647 4817894 208 40
4:01:24 3/10/2011 3 10 2011 4 655 521826 4817895 208 40
14:00:20 3/31/2009 3 31 2009 14 633 521945 4817895 208 40
4:00:53 4/11/2011 4 11 2011 4 669 521200 4817893 210 40
18:00:42 3/26/2012 3 26 2012 18 658 521700 4817895 208 40
10:00:43 11/29/2010 11 29 2010 10 655 521477 4817894 209 40
2:00:54 4/11/2011 4 11 2011 2 669 521200 4817893 210 40
22:00:42 3/21/2010 3 21 2010 22 654 521313 4817894 209 40
6:00:48 4/19/2012 4 19 2012 6 676 521046 4817893 210 40
20:00:53 3/20/2012 3 20 2012 20 663 520930 4817893 210 40
0:00:43 1/23/2014 1 23 2014 0 671 521520 4817894 209 40
10:00:54 1/18/2014 1 18 2014 10 671 521085 4817893 210 40
0:00:54 2/9/2013 2 9 2013 0 680 524009 4817903 203 40
8:00:52 4/7/2011 4 7 2011 8 661 524331 4817904 125 39
22:00:20 3/28/2014 3 28 2014 22 907 524331 4817904 125 39
16:00:54 2/22/2011 2 22 2011 16 650 521579 4817895 209 40
22:00:41 3/31/2010 3 31 2010 22 655 524959 4817906 93 40
0:00:55 4/7/2014 4 7 2014 0 679 520474 4817891 211 40
4:00:54 3/8/2013 3 8 2013 4 671 520838 4817893 210 40
4:00:41 3/8/2010 3 8 2010 4 641 520770 4817892 211 40
0:00:41 2/23/2009 2 23 2009 0 637 525379 4817908 92 40
18:00:38 4/3/2009 4 3 2009 18 644 520753 4817892 211 40
8:00:48 2/6/2012 2 6 2012 8 665 524471 4817905 94 40
8:01:50 1/2/2014 1 2 2014 8 679 520713 4817892 211 40
20:00:39 2/25/2014 2 25 2014 20 917 522061 4817897 207 40
22:00:52 3/25/2009 3 25 2009 22 635 521897 4817896 208 40
6:00:55 12/17/2013 12 17 2013 6 917 521994 4817897 208 40
6:00:15 4/7/2008 4 7 2008 6 636 521825 4817896 208 40
0:00:39 3/13/2010 3 13 2010 0 639 521344 4817895 209 40
12:00:47 1/24/2013 1 24 2013 12 680 521729 4817896 208 40
16:00:24 1/1/2009 1 1 2009 16 632 524221 4817904 125 39
4:01:23 4/10/2010 4 10 2010 4 640 524275 4817905 125 39
22:00:44 2/24/2010 2 24 2010 22 643 523786 4817903 203 40
14:00:54 1/31/2013 1 31 2013 14 677 520908 4817893 210 40
10:00:18 2/21/2009 2 21 2009 10 633 521329 4817895 209 40
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10:00:51 1/23/2011 1 23 2011 10 647 521109 4817894 210 40
18:01:09 3/4/2010 3 4 2010 18 642 526093 4817912 90 40
14:01:18 3/12/2012 3 12 2012 14 666 522183 4817898 207 40
16:01:21 12/15/2013 12 15 2013 16 914 520903 4817894 210 40
22:00:47 3/12/2010 3 12 2010 22 640 521287 4817895 209 40
12:00:26 1/8/2012 1 8 2012 12 658 521078 4817894 210 40
22:00:54 4/10/2011 4 10 2011 22 669 521193 4817895 210 40
0:00:47 4/11/2011 4 11 2011 0 669 521197 4817895 210 40
12:00:53 12/23/2012 12 23 2012 12 680 521494 4817896 209 40
0:00:56 3/4/2009 3 4 2009 0 633 521883 4817897 208 40
2:00:53 1/29/2011 1 29 2011 2 639 525425 4817909 92 40
12:00:54 3/22/2010 3 22 2010 12 644 522338 4817898 207 40
14:00:49 1/7/2011 1 7 2011 14 647 524758 4817907 94 40
18:00:48 5/7/2009 5 7 2009 18 634 521384 4817895 209 40
18:00:53 3/3/2009 3 3 2009 18 633 521881 4817897 208 40
18:01:43 12/2/2010 12 2 2010 18 654 524493 4817906 94 40
10:01:12 3/21/2010 3 21 2010 10 647 520942 4817894 210 40
2:00:56 3/21/2011 3 21 2011 2 655 520947 4817894 210 40
6:00:54 3/28/2013 3 28 2013 6 663 524835 4817908 93 40
6:00:23 3/10/2011 3 10 2011 6 655 521820 4817897 208 40
10:00:24 3/8/2011 3 8 2011 10 641 521204 4817895 209 40
2:00:39 3/29/2010 3 29 2010 2 656 522703 4817900 206 40
10:00:48 3/9/2009 3 9 2009 10 633 521654 4817897 208 40
22:01:30 4/19/2012 4 19 2012 22 670 525126 4817909 93 40
22:00:42 3/19/2011 3 19 2011 22 668 521369 4817896 209 40
4:00:25 3/27/2012 3 27 2012 4 658 521446 4817896 209 40
2:00:25 3/27/2012 3 27 2012 2 670 521513 4817896 209 40
14:00:42 3/18/2010 3 18 2010 14 638 522135 4817898 207 40
6:00:24 4/10/2010 4 10 2010 6 640 524271 4817906 125 39
18:00:47 3/3/2009 3 3 2009 18 633 521912 4817898 208 40
0:00:43 3/26/2009 3 26 2009 0 633 521940 4817898 208 40
22:00:47 12/3/2008 12 3 2008 22 633 522251 4817899 207 40
18:00:53 3/20/2011 3 20 2011 18 664 521687 4817897 208 40
12:00:41 2/22/2011 2 22 2011 12 638 521543 4817897 209 40
2:00:49 4/10/2010 4 10 2010 2 640 524281 4817906 125 39
4:01:15 12/10/2008 12 10 2008 4 633 525622 4817911 91 40
0:00:55 3/22/2010 3 22 2010 0 654 521314 4817896 209 40
14:00:53 2/5/2012 2 5 2012 14 665 524892 4817908 93 40
8:00:30 2/2/2011 2 2 2011 8 647 521974 4817898 208 40
18:00:42 2/14/2011 2 14 2011 18 650 520711 4817894 211 40
18:00:32 4/22/2013 4 22 2013 18 671 522023 4817899 207 40
16:00:38 12/16/2011 12 16 2011 16 667 521857 4817898 208 40
22:00:50 3/15/2013 3 15 2013 22 663 521527 4817897 209 40
4:00:53 3/24/2011 3 24 2011 4 658 521530 4817897 209 40
8:01:09 1/8/2012 1 8 2012 8 663 521383 4817897 209 40
2:00:56 2/13/2013 2 13 2013 2 665 521742 4817898 208 40
10:00:46 2/12/2011 2 12 2011 10 650 521056 4817896 210 40
22:00:41 3/15/2010 3 15 2010 22 650 526139 4817914 90 40
22:00:47 4/29/2010 4 29 2010 22 644 525349 4817911 92 40
22:00:48 3/3/2009 3 3 2009 22 633 521878 4817898 208 40
12:00:46 2/27/2010 2 27 2010 12 641 521150 4817896 210 40
12:00:48 12/23/2008 12 23 2008 12 632 521574 4817898 209 40
2:00:47 3/30/2012 3 30 2012 2 678 526098 4817914 90 40
10:00:23 2/6/2009 2 6 2009 10 632 521969 4817899 208 40
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2:00:49 2/14/2014 2 14 2014 2 907 524651 4817908 94 40
18:00:53 12/7/2010 12 7 2010 18 654 522062 4817899 207 40
16:00:53 1/29/2011 1 29 2011 16 655 520690 4817895 211 40
14:00:50 4/7/2013 4 7 2013 14 658 522190 4817900 207 40
18:00:49 4/26/2013 4 26 2013 18 671 521212 4817897 209 40
12:00:41 1/6/2011 1 6 2011 12 655 521552 4817898 209 40
2:00:26 3/27/2012 3 27 2012 2 658 521447 4817897 209 40
18:00:55 3/25/2009 3 25 2009 18 633 521939 4817899 208 40
4:00:53 2/9/2012 2 9 2012 4 663 524567 4817908 94 40
10:00:27 4/26/2011 4 26 2011 10 667 524294 4817907 125 39
10:00:54 12/26/2012 12 26 2012 10 674 520948 4817896 210 40
6:00:41 3/19/2008 3 19 2008 6 635 521973 4817899 208 40
10:00:53 2/18/2011 2 18 2011 10 655 521261 4817897 209 40
2:00:48 12/10/2013 12 10 2013 2 911 525051 4817910 93 40
12:00:47 1/23/2011 1 23 2011 12 650 524214 4817907 125 39
22:00:56 4/21/2011 4 21 2011 22 668 525986 4817914 91 40
10:00:45 3/13/2010 3 13 2010 10 641 521451 4817898 209 40
10:00:49 4/19/2009 4 19 2009 10 634 521313 4817897 209 40
16:00:46 1/31/2011 1 31 2011 16 647 522886 4817903 205 40
10:00:31 2/10/2011 2 10 2011 10 654 521807 4817899 208 40
6:00:43 2/9/2012 2 9 2012 6 663 524566 4817909 94 40
14:00:47 12/22/2012 12 22 2012 14 674 521201 4817897 210 40
20:00:51 12/14/2013 12 14 2013 20 671 525194 4817911 93 40
6:00:32 2/19/2009 2 19 2009 6 632 526038 4817914 90 40
12:00:54 4/24/2008 4 24 2008 12 631 521952 4817900 208 40
16:00:41 4/23/2009 4 23 2009 16 646 521464 4817898 209 40
16:00:23 3/25/2011 3 25 2011 16 801 521534 4817898 209 40
10:01:18 2/23/2013 2 23 2013 10 663 521286 4817898 209 40
2:00:54 12/7/2012 12 7 2012 2 677 523555 4817905 204 40
0:00:33 3/8/2011 3 8 2011 0 657 521148 4817897 210 40
4:00:47 4/2/2012 4 2 2012 4 677 523093 4817904 205 40
22:00:27 3/25/2009 3 25 2009 22 634 521772 4817899 208 40
0:00:47 3/16/2010 3 16 2010 0 650 526141 4817915 90 40
0:00:38 12/6/2010 12 6 2010 0 650 521694 4817899 208 40
10:00:56 12/21/2012 12 21 2012 10 674 521301 4817898 209 40
0:00:36 3/6/2013 3 6 2013 0 671 521530 4817899 209 40
12:00:42 4/4/2014 4 4 2014 12 914 521951 4817900 208 40
0:00:53 4/20/2014 4 20 2014 0 914 521951 4817900 208 40
18:00:55 4/9/2009 4 9 2009 18 648 521689 4817899 208 40
10:00:49 3/21/2010 3 21 2010 10 656 521093 4817897 210 40
2:00:29 3/15/2014 3 15 2014 2 914 521062 4817897 210 40
10:00:48 4/3/2009 4 3 2009 10 634 521231 4817898 209 40
8:00:54 11/24/2010 11 24 2010 8 641 524252 4817908 125 39
6:00:50 3/8/2011 3 8 2011 6 657 521147 4817898 210 40
12:00:42 12/21/2012 12 21 2012 12 674 521303 4817898 209 40
0:01:20 1/1/2010 1 1 2010 0 641 524207 4817908 125 39
0:00:53 3/21/2011 3 21 2011 0 663 521715 4817900 208 40
16:00:54 4/9/2014 4 9 2014 16 914 521920 4817901 208 40
8:00:49 4/25/2008 4 25 2008 8 631 521739 4817900 208 40
8:00:41 4/25/2011 4 25 2011 8 665 522508 4817903 206 40
12:00:54 12/26/2012 12 26 2012 12 674 520949 4817898 210 40
2:00:38 1/7/2011 1 7 2011 2 646 521686 4817900 208 40
2:00:47 4/1/2012 4 1 2012 2 676 525372 4817913 92 40
10:00:17 4/25/2008 4 25 2008 10 631 521745 4817900 208 40
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2:00:54 3/12/2010 3 12 2010 2 639 521336 4817899 209 40
22:00:55 3/5/2013 3 5 2013 22 671 521531 4817900 209 40
20:00:53 3/4/2013 3 4 2013 20 677 520746 4817897 211 40
6:00:53 2/20/2014 2 20 2014 6 916 521571 4817900 209 40
22:00:29 4/4/2012 4 4 2012 22 665 520908 4817898 210 40
2:00:56 3/8/2010 3 8 2010 2 641 520722 4817897 211 40
8:00:41 3/31/2012 3 31 2012 8 672 521516 4817900 209 40
10:00:42 3/26/2010 3 26 2010 10 653 521445 4817900 209 40
18:00:53 4/21/2008 4 21 2008 18 632 524952 4817912 93 40
12:00:43 4/25/2008 4 25 2008 12 631 521795 4817901 208 40
18:00:54 2/17/2011 2 17 2011 18 642 525962 4817916 91 40
2:00:47 2/9/2012 2 9 2012 2 663 524559 4817910 94 40
22:00:55 3/3/2010 3 3 2010 22 640 525058 4817912 93 40
8:00:47 12/18/2010 12 18 2010 8 657 520249 4817896 212 40
0:00:54 4/22/2011 4 22 2011 0 668 525989 4817916 91 40
2:00:54 5/3/2010 5 3 2010 2 639 525066 4817912 93 40
8:00:53 11/29/2010 11 29 2010 8 655 521788 4817901 208 40
4:00:53 12/24/2012 12 24 2012 4 677 521522 4817900 209 40
14:00:17 12/23/2008 12 23 2008 14 632 521579 4817900 209 40
12:00:47 2/6/2009 2 6 2009 12 632 522014 4817902 207 40
0:00:56 12/19/2008 12 19 2008 0 634 525924 4817916 91 40
8:00:56 1/7/2011 1 7 2011 8 646 521669 4817901 208 40
16:00:55 3/6/2010 3 6 2010 16 641 520865 4817898 210 40
22:01:11 2/19/2010 2 19 2010 22 647 525059 4817913 93 40
2:00:24 1/13/2012 1 13 2012 2 658 525348 4817914 92 40
2:01:11 2/13/2010 2 13 2010 2 647 524185 4817910 125 39
18:00:56 3/6/2011 3 6 2011 18 657 520600 4817898 211 40
2:00:52 1/29/2011 1 29 2011 2 642 525495 4817914 92 40
12:00:44 3/25/2009 3 25 2009 12 633 522261 4817903 207 40
18:00:21 4/21/2011 4 21 2011 18 665 523380 4817907 204 40
10:00:54 1/16/2014 1 16 2014 10 658 521343 4817900 209 40
16:00:47 3/4/2010 3 4 2010 16 646 520886 4817899 210 40
6:00:28 3/24/2011 3 24 2011 6 658 521525 4817901 209 40
8:00:49 2/9/2012 2 9 2012 8 663 524570 4817911 94 40
10:00:58 3/21/2010 3 21 2010 10 639 521172 4817900 210 40
6:01:01 1/2/2014 1 2 2014 6 679 520704 4817898 211 40
2:00:56 11/23/2010 11 23 2010 2 641 521189 4817900 210 40
16:01:02 3/15/2014 3 15 2014 16 914 520686 4817898 211 40
18:00:41 3/25/2009 3 25 2009 18 635 521898 4817902 208 40
8:00:33 4/1/2012 4 1 2012 8 678 525398 4817914 92 40
12:00:20 11/30/2010 11 30 2010 12 655 520933 4817899 210 40
6:00:49 1/21/2011 1 21 2011 6 647 521831 4817902 208 40
16:00:55 12/23/2008 12 23 2008 16 632 521577 4817901 209 40
22:00:47 2/26/2011 2 26 2011 22 647 521277 4817900 209 40
18:00:54 12/17/2013 12 17 2013 18 917 521543 4817901 209 40
14:00:54 4/29/2009 4 29 2009 14 646 521283 4817900 209 40
18:00:37 4/24/2008 4 24 2008 18 634 521792 4817902 208 40
18:00:56 12/23/2008 12 23 2008 18 634 524722 4817912 94 40
10:00:53 4/3/2009 4 3 2009 10 633 521213 4817900 209 40
4:00:53 3/30/2012 3 30 2012 4 678 526087 4817917 90 40
12:00:20 4/29/2009 4 29 2009 12 640 521481 4817901 209 40
18:00:48 4/18/2011 4 18 2011 18 654 525931 4817917 91 40
2:00:54 3/10/2014 3 10 2014 2 916 526101 4817917 90 40
22:00:50 3/7/2011 3 7 2011 22 657 521149 4817900 210 40
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0:00:56 1/7/2011 1 7 2011 0 646 521685 4817902 208 40
0:00:47 2/16/2010 2 16 2010 0 639 525168 4817914 93 40
0:00:49 3/18/2010 3 18 2010 0 643 520779 4817899 211 40
10:00:55 1/29/2011 1 29 2011 10 646 525538 4817916 92 40
4:00:48 3/8/2011 3 8 2011 4 657 521150 4817900 210 40
6:00:49 3/19/2012 3 19 2012 6 658 520918 4817900 210 40
0:00:48 4/15/2008 4 15 2008 0 631 524069 4817911 125 39
14:00:14 2/23/2009 2 23 2009 14 637 525234 4817915 92 40
18:00:53 3/13/2011 3 13 2011 18 655 520767 4817900 211 40
2:00:50 1/28/2011 1 28 2011 2 654 521727 4817903 208 40
0:02:05 2/11/2009 2 11 2009 0 634 521735 4817903 208 40
2:00:26 1/21/2011 1 21 2011 2 655 521828 4817903 208 40
14:00:41 1/12/2014 1 12 2014 14 679 524672 4817913 94 40
6:00:54 11/26/2013 11 26 2013 6 914 521321 4817901 209 40
0:00:57 11/26/2011 11 26 2011 0 662 522012 4817904 207 40
8:00:53 2/10/2011 2 10 2011 8 647 521953 4817904 208 40
22:00:23 3/25/2009 3 25 2009 22 638 521724 4817903 208 40
16:01:06 1/26/2014 1 26 2014 16 679 520686 4817900 211 40
22:02:24 12/18/2013 12 18 2013 22 914 521285 4817901 209 40
2:00:44 2/27/2011 2 27 2011 2 647 521290 4817901 209 40
8:00:48 1/30/2014 1 30 2014 8 908 523734 4817910 203 40
14:00:43 1/21/2013 1 21 2013 14 671 524424 4817912 94 40
2:00:54 12/25/2013 12 25 2013        2       914     520796  4817900 211     40
0:00:16 4/9/2009        4       9       2009    0       638     523989  4817911 203     40
0:00:38 11/28/2010      11      28      2010    0       641     520864  4817900 210     40
16:00:53        2/17/2011       2       17      2011    16      655     522005  4817904 208     40
22:00:54        3/12/2010       3       12      2010    22      639     521328  4817902 209     40
4:00:53 3/20/2010       3       20      2010    4       647     520767  4817900 211     40
18:01:36        4/5/2008        4       5       2008    18      633     523682  4817910 203     40
18:00:47        4/2/2011        4       2       2011    18      647     520750  4817900 211     40
18:00:54        1/28/2011       1       28      2011    18      654     521421  4817902 209     40
0:00:54 2/27/2011       2       27      2011    0       647     521281  4817902 209     40
6:00:54 3/8/2013        3       8       2013    6       671     520841  4817901 210     40
6:00:54 1/29/2011       1       29      2011    6       642     525495  4817917 92      40
8:00:53 3/4/2014        3       4       2014    8       917     521186  4817902 210     40
10:00:49        12/23/2012      12      23      2012    10      680     521491  4817903 209     40
2:00:42 4/1/2008        4       1       2008    2       631     521392  4817903 209     40
10:00:53        2/1/2011        2       1       2011    10      801     521734  4817904 208     40
16:00:41        12/29/2009      12      29      2009    16      639     521285  4817902 209     40
16:00:47        2/6/2011        2       6       2011    16      638     523805  4817911 203     40
6:00:56 3/23/2011       3       23      2011    6       654     521545  4817903 209     40
16:00:55        12/19/2008      12      19      2008    16      634     526389  4817921 90      40
0:00:56 2/14/2014       2       14      2014    0       908     524196  4817912 125     39
8:00:56 3/16/2011       3       16      2011    8       801     521887  4817905 208     40
18:00:47        2/19/2010       2       19      2010    18      647     525027  4817915 93      40
10:00:42        1/6/2011        1       6       2011    10      646     521554  4817903 209     40
8:00:53 1/7/2009        1       7       2009    8       633     523735  4817911 203     40
0:00:41 3/19/2008       3       19      2008    0       633     521763  4817904 208     40
18:01:50        3/29/2010       3       29      2010    18      638     521956  4817905 208     40
6:00:54 2/13/2010       2       13      2010    6       647     524179  4817912 125     39
8:00:53 1/28/2013       1       28      2013    8       663     520824  4817901 210     40
2:00:53 3/8/2011        3       8       2011    2       657     521146  4817902 210     40
10:00:56        11/30/2010      11      30      2010    10      655     520934  4817902 210     40
8:00:53 2/17/2010       2       17      2010    8       643     524808  4817915 94      40
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20:00:44        1/25/2014       1       25      2014    20      909     521572  4817904 209     40
16:00:53        2/14/2014       2       14      2014    16      909     520658  4817901 211     40
0:00:53 2/13/2010       2       13      2010    0       647     524183  4817913 125     39
18:00:42        3/16/2009       3       16      2009    18      640     522799  4817908 206     40
18:00:56        4/7/2008        4       7       2008    18      633     521516  4817904 209     40
4:00:53 2/10/2011       2       10      2011    4       647     521948  4817905 208     40
18:00:53        3/30/2008       3       30      2008    18      631     522705  4817908 206     40
14:01:10        3/18/2010       3       18      2010    14      639     521940  4817905 208     40
2:00:44 12/19/2010      12      19      2010    2       657     520862  4817902 210     40
6:01:17 2/10/2011       2       10      2011    6       647     521949  4817905 208     40
18:00:27        4/6/2011        4       6       2011    18      669     526131  4817920 90      40
22:00:47        11/28/2013      11      28      2013    22      914     522011  4817906 207     40
4:00:44 2/23/2009       2       23      2009    4       637     525463  4817918 92      40
14:00:32        12/30/2009      12      30      2009    14      639     521804  4817905 208     40
8:00:44 2/22/2012       2       22      2012    8       658     521065  4817903 210     40
18:00:48        3/30/2011       3       30      2011    18      666     524176  4817913 125     39
12:01:24        1/24/2013       1       24      2013    12      679     521712  4817905 208     40
12:00:20        12/7/2011       12      7       2011    12      658     520753  4817902 211     40
2:00:24 2/16/2012       2       16      2012    2       658     521165  4817903 210     40
2:00:42 4/2/2011        4       2       2011    2       668     521577  4817904 209     40
2:00:53 3/21/2011       3       21      2011    2       662     521758  4817905 208     40
4:00:49 4/4/2011        4       4       2011    4       654     525294  4817917 92      40
14:00:44        12/7/2011       12      7       2011    14      658     520750  4817902 211     40
14:00:56        3/25/2009       3       25      2009    14      634     521989  4817906 208     40
12:00:53        2/3/2013        2       3       2013    12      675     521244  4817903 209     40
18:00:53        1/10/2012       1       10      2012    18      663     524118  4817913 125     39
16:00:53        4/22/2012       4       22      2012    16      672     521168  4817903 210     40
8:00:50 1/24/2011       1       24      2011    8       647     521329  4817904 209     40
6:00:30 1/7/2011        1       7       2011    6       646     521665  4817905 208     40
10:00:23        12/16/2011      12      16      2011    10      658     521705  4817905 208     40
10:00:56        3/21/2010       3       21      2010    10      643     520813  4817902 210     40
12:00:48        2/14/2014       2       14      2014    12      909     521590  4817905 209     40
16:01:15        3/13/2010       3       13      2010    16      646     521197  4817903 210     40
18:00:54        3/29/2010       3       29      2010    18      640     525786  4817920 91      40
6:00:42 2/16/2012       2       16      2012    6       658     521169  4817903 210     40
10:00:53        3/7/2013        3       7       2013    10      657     521076  4817903 210     40
10:00:43        12/30/2008      12      30      2008    10      635     521485  4817904 209     40
0:00:27 2/14/2014       2       14      2014    0       907     524724  4817916 94      40
16:01:10        12/27/2009      12      27      2009    16      640     521367  4817904 209     40
22:00:55        2/16/2010       2       16      2010    22      638     525194  4817917 93      40
14:00:53        12/27/2009      12      27      2009    14      640     521370  4817904 209     40
18:00:42        12/6/2008       12      6       2008    18      633     521271  4817904 209     40
4:00:45 12/10/2013      12      10      2013    4       917     522342  4817907 207     40
10:01:17        2/24/2012       2       24      2012    10      658     521687  4817905 208     40
4:00:46 12/20/2013      12      20      2013    4       917     521715  4817905 208     40
16:00:51        12/23/2012      12      23      2012    16      671     521361  4817904 209     40
8:00:42 2/18/2010       2       18      2010    8       640     524700  4817916 94      40
4:00:55 2/10/2012       2       10      2012    4       663     525303  4817918 92      40
18:00:42        3/23/2014       3       23      2014    18      917     521019  4817903 210     40
2:00:56 3/1/2012        3       1       2012    2       663     523601  4817912 204     40
2:00:56 3/23/2011       3       23      2011    2       654     521544  4817905 209     40
4:00:21 1/29/2011       1       29      2011    4       642     525493  4817919 92      40
18:00:36        1/31/2009       1       31      2009    18      633     521567  4817905 209     40
10:01:24        12/21/2012      12      21      2012    10      657     521120  4817904 210     40
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6:00:47 4/3/2008        4       3       2008    6       633     521542  4817905 209     40
18:00:54        3/10/2010       3       10      2010    18      640     525934  4817921 91      40
6:01:50 2/5/2011        2       5       2011    6       642     523944  4817914 203     40
16:01:23        2/15/2010       2       15      2010    16      643     524643  4817916 94      40
10:00:43        12/22/2012      12      22      2012    10      657     521094  4817904 210     40
4:00:23 3/20/2008       3       20      2008    4       637     521901  4817907 208     40
0:00:54 3/29/2010       3       29      2010    0       640     526100  4817922 90      40
18:00:48        3/30/2011       3       30      2011    18      669     523874  4817914 203     40
2:00:55 2/28/2014       2       28      2014    2       917     523611  4817913 204     40
16:00:24        1/17/2010       1       17      2010    16      647     520781  4817903 211     40
14:00:50        12/23/2013      12      23      2013    14      909     521597  4817906 209     40
2:00:24 4/10/2014       4       10      2014    2       913     526110  4817922 90      40
18:00:41        4/24/2008       4       24      2008    18      631     522394  4817909 207     40
8:00:55 1/11/2011       1       11      2011    8       655     521710  4817906 208     40
12:00:48        2/10/2011       2       10      2011    12      647     521981  4817907 208     40
16:00:54        3/5/2010        3       5       2010    16      646     521191  4817905 210     40
10:01:13        1/6/2011        1       6       2011    10      655     521559  4817906 209     40
18:00:54        2/6/2010        2       6       2010    18      638     520983  4817904 210     40
10:00:22        4/14/2010       4       14      2010    10      654     521708  4817907 208     40
14:00:47        11/30/2010      11      30      2010    14      655     520898  4817904 210     40
18:00:54        3/12/2010       3       12      2010    18      640     521285  4817905 209     40
6:00:23 3/27/2012       3       27      2012    6       658     521443  4817906 209     40
4:00:54 12/11/2013      12      11      2013    4       917     521558  4817906 209     40
0:00:57 1/21/2011       1       21      2011    0       655     521824  4817907 208     40
10:00:47        12/23/2013      12      23      2013    10      909     521598  4817906 209     40
18:01:12        2/11/2010       2       11      2010    18      643     524373  4817916 125     39
22:00:14        3/17/2010       3       17      2010    22      643     520769  4817904 211     40
12:00:43        2/27/2010       2       27      2010    12      633     521472  4817906 209     40
18:00:30        4/5/2011        4       5       2011    18      660     524295  4817916 125     39
12:00:47        2/20/2013       2       20      2013    12      677     521300  4817905 209     40
18:00:49        2/8/2011        2       8       2011    18      639     523508  4817913 204     40
4:00:47 2/19/2009       2       19      2009    4       632     526041  4817922 90      40
14:00:23        2/28/2011       2       28      2011    14      801     521354  4817906 209     40
8:00:24 1/21/2011       1       21      2011    8       647     521823  4817907 208     40
16:00:46        3/2/2014        3       2       2014    16      907     520931  4817905 210     40
22:00:34        1/29/2014       1       29      2014    22      908     523572  4817913 204     40
6:00:56 2/25/2010       2       25      2010    6       639     524347  4817916 125     39
14:00:55        1/23/2011       1       23      2011    14      650     524245  4817916 125     39
18:00:53        3/6/2014        3       6       2014    18      679     520701  4817904 211     40
22:00:33        3/20/2011       3       20      2011    22      668     521697  4817907 208     40
10:00:48        12/27/2009      12      27      2009    10      640     521350  4817906 209     40
2:00:20 11/27/2013      11      27      2013    2       914     521460  4817907 209     40
0:03:04 3/21/2008       3       21      2008    0       635     521500  4817907 209     40
0:00:13 3/26/2009       3       26      2009    0       635     521887  4817908 208     40
18:00:53        3/20/2011       3       20      2011    18      663     521857  4817908 208     40
22:00:48        12/22/2008      12      22      2008    22      633     524493  4817917 94      40
18:01:12        3/27/2012       3       27      2012    18      670     522739  4817911 206     40
6:00:49 3/10/2014       3       10      2014    6       916     526084  4817923 90      40
12:00:53        2/5/2012        2       5       2012    12      665     524867  4817919 93      40
18:00:53        2/9/2009        2       9       2009    18      633     525184  4817920 93      40
0:00:50 3/26/2009       3       26      2009    0       638     521730  4817908 208     40
0:00:50 3/29/2014       3       29      2014    0       909     525770  4817922 91      40
0:00:54 3/26/2009       3       26      2009    0       634     521775  4817908 208     40
12:00:53        12/23/2013      12      23      2013    12      909     521595  4817908 209     40
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6:00:54 12/30/2009      12      30      2009    6       647     521126  4817906 210     40
14:00:47        12/22/2013      12      22      2013    14      671     521234  4817906 209     40
0:00:47 4/2/2011        4       2       2011    0       668     521573  4817908 209     40
8:00:56 2/17/2010       2       17      2010    8       647     524806  4817919 94      40
4:00:48 2/5/2014        2       5       2014    4       909     522145  4817909 207     40
10:01:10        3/5/2011        3       5       2011    10      657     520963  4817906 210     40
4:00:42 4/12/2012       4       12      2012    4       675     525717  4817922 91      40
12:00:49        11/27/2010      11      27      2010    12      655     521302  4817907 209     40
8:00:44 4/7/2011        4       7       2011    8       659     524283  4817917 125     39
22:00:24        3/15/2010       3       15      2010    22      746     525964  4817923 91      40
22:00:53        3/23/2014       3       23      2014    22      679     520456  4817904 211     40
6:00:32 3/31/2014       3       31      2014    6       907     521700  4817908 208     40
18:00:43        1/14/2012       1       14      2012    18      665     524286  4817917 125     39
2:00:53 4/19/2008       4       19      2008    2       633     520205  4817904 212     40
0:00:47 2/17/2010       2       17      2010    0       638     525186  4817920 93      40
18:00:54        3/27/2012       3       27      2012    18      670     522935  4817912 205     40
6:00:47 3/30/2012       3       30      2012    6       678     526086  4817924 90      40
8:00:41 12/18/2010      12      18      2010    8       647     521148  4817907 210     40
22:00:23        4/11/2010       4       11      2010    22      652     522546  4817911 206     40
10:01:10        5/10/2011       5       10      2011    10      667     521987  4817909 208     40
2:00:54 4/12/2012       4       12      2012    2       675     525710  4817923 91      40
14:00:56        12/9/2012       12      9       2012    14      670     525410  4817921 92      40
8:00:54 12/17/2012      12      17      2012    8       675     526237  4817925 90      40
14:00:19        3/23/2009       3       23      2009    14      634     522123  4817910 207     40
4:00:56 3/15/2014       3       15      2014    4       908     524898  4817920 93      40
2:00:54 4/7/2012        4       7       2012    2       673     525810  4817923 91      40
18:14:23        11/27/2013      11      27      2013    18      657     520376  4817905 212     40
4:00:15 3/21/2008       3       21      2008    4       635     521506  4817908 209     40
22:00:24        3/25/2009       3       25      2009    22      639     521810  4817909 208     40
6:00:53 1/5/2010        1       5       2010    6       647     521308  4817908 209     40
20:00:15        3/30/2012       3       30      2012    20      663     524781  4817919 94      40
0:00:41 12/6/2008       12      6       2008    0       633     522333  4817911 207     40
10:00:47        4/1/2012        4       1       2012    10      679     521715  4817909 208     40
2:00:48 3/21/2011       3       21      2011    2       665     520902  4817906 210     40
18:00:55        1/5/2010        1       5       2010    18      644     522426  4817911 206     40
10:01:22        1/31/2012       1       31      2012    10      641     521197  4817907 210     40
18:00:33        2/1/2012        2       1       2012    18      658     520574  4817905 211     40
12:00:55        2/1/2011        2       1       2011    12      647     522099  4817910 207     40
10:00:48        1/22/2012       1       22      2012    10      665     521268  4817908 209     40
16:00:47        4/25/2013       4       25      2013    16      679     521331  4817908 209     40
2:01:12 2/16/2013       2       16      2013    2       675     525000  4817921 93      40
18:00:53        3/26/2012       3       26      2012    18      681     521354  4817908 209     40
18:00:49        3/25/2009       3       25      2009    18      634     521775  4817909 208     40
18:00:52        4/2/2009        4       2       2009    18      648     520666  4817906 211     40
0:00:42 3/24/2014       3       24      2014    0       914     520327  4817905 212     40
0:00:47 4/9/2009        4       9       2009    0       648     524002  4817917 203     40
4:00:41 1/9/2011        1       9       2011    4       646     521011  4817907 210     40
6:00:21 12/10/2008      12      10      2008    6       634     525892  4817924 91      40
0:00:54 3/20/2010       3       20      2010    0       646     520763  4817906 211     40
18:00:48        3/19/2010       3       19      2010    18      653     520811  4817907 210     40
10:00:48        12/22/2012      12      22      2012    10      674     521342  4817908 209     40
2:00:54 2/7/2014        2       7       2014    2       916     523935  4817917 203     40
2:00:46 2/1/2009        2       1       2009    2       633     521709  4817910 208     40
20:00:31        2/12/2012       2       12      2012    20      663     525467  4817923 92      40
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4:00:56 4/23/2014       4       23      2014    4       913     523183  4817915 205     40
6:00:30 2/20/2013       2       20      2013    6       677     521738  4817910 208     40
8:00:50 4/5/2012        4       5       2012    8       657     520854  4817907 210     40
16:00:48        3/19/2012       3       19      2012    16      666     522066  4817911 207     40
0:00:54 12/19/2013      12      19      2013    0       914     521286  4817908 209     40
14:00:47        12/23/2012      12      23      2012    14      671     521362  4817909 209     40
6:00:41 4/4/2011        4       4       2011    6       654     525294  4817922 92      40
0:00:54 4/5/2011        4       5       2011    0       650     526042  4817925 90      40
2:00:53 3/31/2014       3       31      2014    2       907     521829  4817910 208     40
4:00:41 12/27/2009      12      27      2009    4       641     520810  4817907 210     40
22:00:26        4/3/2008        4       3       2008    22      637     521640  4817910 208     40
18:00:53        4/10/2009       4       10      2009    18      648     524296  4817919 125     39
14:00:54        1/31/2013       1       31      2013    14      665     520985  4817908 210     40
4:00:47 2/16/2012       2       16      2012    4       658     521168  4817908 210     40
22:00:56        3/18/2008       3       18      2008    22      633     521770  4817910 208     40
18:00:12        2/14/2012       2       14      2012    18      663     525642  4817924 91      40
4:00:53 11/20/2010      11      20      2010    4       650     521815  4817910 208     40
8:00:47 1/7/2009        1       7       2009    8       635     523728  4817917 203     40
6:00:54 2/13/2014       2       13      2014    6       917     521889  4817911 208     40
14:00:38        2/21/2009       2       21      2009    14      637     524879  4817921 93      40
18:00:57        3/31/2010       3       31      2010    18      640     524928  4817921 93      40
14:00:44        4/24/2008       4       24      2008    14      634     521935  4817911 208     40
22:00:48        3/22/2010       3       22      2010    22      646     520871  4817908 210     40
4:00:54 4/3/2008        4       3       2008    4       633     521543  4817910 209     40
14:01:12        1/30/2011       1       30      2011    14      647     520759  4817908 211     40
6:00:55 12/30/2013      12      30      2013    6       911     521729  4817911 208     40
2:00:47 2/18/2009       2       18      2009    2       637     526361  4817927 90      40
18:01:18        4/25/2011       4       25      2011    18      669     524533  4817920 94      40
14:01:00        12/10/2010      12      10      2010    14      641     520502  4817907 211     40
2:00:53 4/18/2011       4       18      2011    2       669     523333  4817916 204     40
2:00:44 2/28/2012       2       28      2012    2       665     520869  4817908 210     40
2:01:17 11/20/2010      11      20      2010    2       650     521840  4817911 208     40
18:00:42        12/19/2010      12      19      2010    18      657     520801  4817908 211     40
0:00:49 3/23/2010       3       23      2010    0       646     520872  4817908 210     40
14:00:56        12/2/2010       12      2       2010    14      638     520465  4817907 211     40
6:00:31 4/23/2013       4       23      2013    6       677     520858  4817908 210     40
0:00:41 12/25/2013      12      25      2013    0       914     520796  4817908 211     40
4:00:52 2/19/2014       2       19      2014    4       679     521437  4817910 209     40
22:00:47        3/16/2010       3       16      2010    22      650     525658  4817925 91      40
2:00:48 4/23/2013       4       23      2013    2       677     520864  4817908 210     40
18:00:49        1/27/2011       1       27      2011    18      801     524017  4817919 125     39
0:00:47 3/20/2014       3       20      2014    0       917     524305  4817920 125     39
10:00:34        4/26/2011       4       26      2011    10      658     524662  4817921 94      40
14:00:48        2/12/2011       2       12      2011    14      641     520837  4817908 210     40
10:00:57        3/7/2013        3       7       2013    10      671     521124  4817909 210     40
2:00:31 12/23/2012      12      23      2012    2       671     521379  4817910 209     40
6:00:33 3/19/2012       3       19      2012    6       663     521007  4817909 210     40
12:00:41        2/14/2014       2       14      2014    12      917     521603  4817911 209     40
0:00:53 12/19/2008      12      19      2008    0       633     525628  4817925 91      40
0:01:23 4/12/2010       4       12      2010    0       652     522546  4817914 206     40
18:00:53        3/19/2011       3       19      2011    18      668     521685  4817911 208     40
8:01:49 11/19/2010      11      19      2010    8       643     522061  4817913 207     40
0:00:29 1/7/2013        1       7       2013    0       663     523512  4817918 204     40
18:00:24        4/13/2010       4       13      2010    18      639     525153  4817923 93      40
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4:00:54 11/18/2010      11      18      2010    4       642     525414  4817924 92      40
4:00:54 1/13/2014       1       13      2014    4       908     523615  4817918 203     40
4:00:54 3/19/2012       3       19      2012    4       663     520999  4817909 210     40
12:00:53        2/22/2009       2       22      2009    12      637     525496  4817925 92      40
22:00:58        3/23/2014       3       23      2014    22      914     520325  4817907 212     40
12:00:15        1/25/2010       1       25      2010    12      638     521203  4817910 210     40
10:00:49        2/3/2013        2       3       2013    10      665     521276  4817910 209     40
0:00:42 3/21/2011       3       21      2011    0       668     521697  4817912 208     40
4:00:56 2/20/2013       2       20      2013    4       677     521737  4817912 208     40
0:00:37 3/15/2010       3       15      2010    0       643     521302  4817910 209     40
0:01:12 3/15/2014       3       15      2014    0       908     524234  4817920 125     39
2:01:06 3/20/2014       3       20      2014    2       918     524614  4817922 94      40
8:00:47 1/24/2011       1       24      2011    8       638     524348  4817921 125     39
12:00:56        1/23/2011       1       23      2011    12      638     524393  4817921 125     39
18:00:26        12/13/2008      12      13      2008    18      634     522144  4817913 207     40
2:00:53 3/5/2010        3       5       2010    2       642     525995  4817927 91      40
18:01:11        2/18/2010       2       18      2010    18      640     524351  4817921 125     39
18:01:00        3/16/2010       3       16      2010    18      639     520924  4817909 210     40
16:00:42        4/9/2014        4       9       2014    16      917     521712  4817912 208     40
12:00:41        12/9/2010       12      9       2010    12      638     521142  4817910 210     40
2:01:42 2/10/2012       2       10      2012    2       663     525290  4817924 92      40
22:00:43        4/18/2012       4       18      2012    22      676     520973  4817910 210     40
16:00:48        1/8/2012        1       8       2012    16      658     520877  4817909 210     40
22:00:55        3/12/2011       3       12      2011    22      647     520959  4817910 210     40
14:00:53        12/9/2010       12      9       2010    14      638     521148  4817910 210     40
16:00:42        12/27/2009      12      27      2009    16      643     521814  4817912 208     40
4:00:47 3/17/2009       3       17      2009    4       642     521527  4817912 209     40
0:00:44 2/21/2009       2       21      2009    0       637     525210  4817924 93      40
10:00:53        3/9/2011        3 9 2011 10 653 521502 4817912 209 40
6:00:56 12/27/2009 12 27 2009 6 641 520807 4817909 210 40
0:00:47 2/1/2009 2 1 2009 0 633 521711 4817912 208 40
0:00:48 4/10/2009 4 10 2009 0 637 521499 4817912 209 40
18:00:53 4/17/2011 4 17 2011 18 655 523144 4817917 205 40
14:00:22 1/10/2014 1 10 2014 14 908 524299 4817921 125 39
22:01:11 4/4/2014 4 4 2014 22 913 524172 4817921 125 39
8:00:53 4/29/2011 4 29 2011 8 665 521692 4817912 208 40
14:00:39 1/15/2011 1 15 2011 14 657 520890 4817910 210 40
22:00:56 2/9/2009 2 9 2009 22 633 525183 4817925 93 40
18:00:49 3/30/2011 3 30 2011 18 650 524009 4817920 203 40
18:00:26 3/20/2011 3 20 2011 18 668 521695 4817913 208 40
4:01:23 1/23/2014 1 23 2014 4 671 521534 4817912 209 40
18:00:48 3/17/2010 3 17 2010 18 654 522032 4817914 207 40
2:00:30 2/26/2011 2 26 2011 2 650 521882 4817913 208 40
16:00:47 3/25/2011 3 25 2011 16 650 522136 4817914 207 40
4:00:52 3/31/2014 3 31 2014 4 907 521702 4817913 208 40
16:00:56 12/29/2009 12 29 2009 16 643 521202 4817911 210 40
10:01:02 2/19/2014 2 19 2014 10 909 521535 4817912 209 40
12:00:48 1/26/2014 1 26 2014 12 671 521356 4817912 209 40
8:00:27 1/24/2011 1 24 2011 8 650 524257 4817922 125 39
4:00:30 1/26/2011 1 26 2011 4 654 521782 4817913 208 40
18:00:54 12/16/2012 12 16 2012 18 670 526119 4817929 90 40
16:00:53 1/21/2013 1 21 2013 16 671 524156 4817922 125 39
12:00:48 1/9/2013 1 9 2013 12 679 521697 4817913 208 40
22:00:53 4/10/2011 4 10 2011 22 801 520991 4817911 210 40
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6:00:48 12/18/2013 12 18 2013 6 914 521534 4817913 209 40
2:00:38 3/21/2008 3 21 2008 2 635 521511 4817913 209 40
14:00:54 2/22/2009 2 22 2009 14 637 525486 4817927 92 40
4:00:54 3/13/2010 3 13 2010 4 801 525811 4817928 91 40
22:00:48 3/14/2014 3 14 2014 22 917 524190 4817922 125 39
18:00:54 12/24/2013 12 24 2013 18 917 520726 4817910 211 40
4:00:16 1/12/2010 1 12 2010 4 641 520801 4817911 211 40
6:00:53 4/12/2012 4 12 2012 6 675 525710 4817928 91 40
12:00:55 12/22/2012 12 22 2012 12 674 521315 4817912 209 40
6:00:37 4/7/2011 4 7 2011 6 669 526126 4817929 90 40
1:38:56 12/16/2013 12 16 2013 1 657 521811 4817914 208 40
2:00:54 4/17/2012 4 17 2012 2 670 523330 4817919 204 40
4:00:55 2/10/2011 2 10 2011 4 657 521750 4817914 208 40
20:00:48 3/28/2014 3 28 2014 20 909 525589 4817927 92 40
6:00:41 1/13/2012 1 13 2012 6 658 525560 4817927 92 40
8:00:11 12/25/2008 12 25 2008 8 632 521877 4817914 208 40
8:01:11 3/29/2012 3 29 2012 8 675 523046 4817918 205 40
16:00:55 12/10/2010 12 10 2010 16 642 526393 4817930 90 40
12:00:55 12/22/2013 12 22 2013 12 671 521236 4817912 209 40
10:00:47 2/1/2011 2 1 2011 10 655 521631 4817913 208 40
6:00:33 11/20/2010 11 20 2010 6 650 521823 4817914 208 40
0:00:53 2/28/2012 2 28 2012 0 665 520867 4817911 210 40
18:00:54 3/29/2009 3 29 2009 18 638 521753 4817914 208 40
18:00:24 4/6/2011 4 6 2011 18 659 525205 4817926 93 40
18:00:48 3/19/2011 3 19 2011 18 663 521683 4817914 208 40
22:00:43 3/11/2014 3 11 2014 22 909 521547 4817913 209 40
4:00:48 4/11/2011 4 11 2011 4 801 521006 4817912 210 40
10:00:44 4/20/2011 4 20 2011 10 665 522107 4817915 207 40
6:00:26 1/24/2011 1 24 2011 6 638 524350 4817923 125 39
2:00:41 12/8/2011 12 8 2011 2 658 520176 4817909 212 40
22:00:36 11/25/2013 11 25 2013 22 914 521539 4817913 209 40
18:01:52 4/16/2012 4 16 2012 18 665 522028 4817915 207 40
10:00:54 4/1/2012 4 1 2012 10 681 521436 4817913 209 40
22:00:56 2/12/2012 2 12 2012 22 663 525455 4817927 92 40
10:01:21 3/13/2010 3 13 2010 10 639 521131 4817912 210 40
14:00:56 3/1/2009 3 1 2009 14 633 520860 4817912 210 40
10:00:56 2/20/2009 2 20 2009 10 633 521803 4817915 208 40
16:00:48 1/5/2010 1 5 2010 16 633 521812 4817915 208 40
10:00:48 3/4/2010 3 4 2010 10 646 520923 4817912 210 40
10:00:48 2/3/2013 2 3 2013 10 675 521176 4817913 210 40
6:00:55 4/12/2011 4 12 2011 6 663 521188 4817913 210 40
6:00:06 3/27/2012 3 27 2012 6 663 521334 4817913 209 40
4:00:41 4/16/2009 4 16 2009 4 643 523728 4817921 203 40
0:00:30 3/2/2014 3 2 2014 0 908 524291 4817923 125 39
0:00:53 1/3/2010 1 3 2010 0 644 525521 4817928 92 40
4:00:53 2/13/2010 2 13 2010 4 639 525875 4817929 91 40
10:00:51 4/22/2011 4 22 2011 10 664 521765 4817915 208 40
8:00:54 1/7/2011 1 7 2011 8 654 521756 4817915 208 40
18:00:56 4/2/2009 4 2 2009 18 634 521156 4817913 210 40
22:00:36 1/6/2011 1 6 2011 22 801 521760 4817915 208 40
6:00:42 3/30/2011 3 30 2011 6 663 523529 4817921 204 40
18:00:20 12/24/2009 12 24 2009 18 638 521466 4817914 209 40
4:00:54 4/10/2014 4 10 2014 4 913 526128 4817931 90 40
22:00:47 3/12/2010 3 12 2010 22 644 521325 4817914 209 40
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10:00:53 3/21/2010 3 21 2010 10 650 521458 4817914 209 40
4:01:11 11/26/2013 11 26 2013 4 914 521433 4817914 209 40
0:00:53 1/17/2011 1 17 2011 0 639 523721 4817922 203 40
12:00:43 3/30/2011 3 30 2011 12 665 520739 4817912 211 40
20:00:53 2/29/2012 2 29 2012 20 666 523583 4817921 204 40
14:00:51 1/1/2011 1 1 2011 14 647 523057 4817920 205 40
14:01:54 1/31/2009 1 31 2009 14 633 521530 4817915 209 40
2:00:30 2/21/2009 2 21 2009 2 637 525210 4817927 93 40
0:00:13 2/7/2014 2 7 2014 0 916 523957 4817923 203 40
14:00:42 2/19/2009 2 19 2009 14 632 524905 4817926 93 40
18:00:54 2/20/2009 2 20 2009 18 637 525210 4817928 93 40
14:00:53 1/25/2010 1 25 2010 14 638 521197 4817914 210 40
20:00:53 12/23/2013 12 23 2013 20 911 525114 4817927 93 40
0:00:54 3/12/2014 3 12 2014 0 909 521547 4817915 209 40
10:00:56 1/28/2014 1 28 2014 10 909 521553 4817915 209 40
12:00:54 2/6/2014 2 6 2014 12 909 521412 4817914 209 40
4:00:30 12/8/2011 12 8 2011 4 658 520230 4817911 212 40
0:00:54 4/16/2014 4 16 2014 0 916 524300 4817924 125 39
0:00:54 3/1/2012 3 1 2012 0 666 523582 4817922 204 40
10:00:54 2/20/2009 2 20 2009 10 634 521836 4817916 208 40
14:00:55 1/31/2011 1 31 2011 14 641 522226 4817917 207 40
22:00:57 12/19/2010 12 19 2010 22 657 520803 4817913 210 40
18:00:26 4/4/2012 4 4 2012 18 671 521523 4817915 209 40
4:00:14 2/22/2009 2 22 2009 4 634 521461 4817915 209 40
8:00:53 4/14/2010 4 14 2010 8 654 521707 4817916 208 40
16:00:44 12/17/2011 12 17 2011 16 667 521526 4817915 209 40
0:00:53 3/24/2014 3 24 2014 0 679 520462 4817912 211 40
14:00:27 12/3/2010 12 3 2010 14 647 521150 4817914 210 40
2:00:37 1/23/2014 1 23 2014 2 671 521535 4817915 209 40
4:00:44 2/2/2011 2 2 2011 4 641 521766 4817916 208 40
2:00:53 4/18/2011 4 18 2011 2 665 523198 4817921 205 40
2:00:23 4/15/2008 4 15 2008 2 633 520465 4817912 211 40
8:02:14 2/15/2011 2 15 2011 8 655 521462 4817915 209 40
0:00:24 2/18/2010 2 18 2010 0 647 524392 4817925 125 39
4:00:57 4/19/2008 4 19 2008 4 633 520206 4817911 212 40
14:00:51 1/30/2011 1 30 2011 14 655 520706 4817913 211 40
6:00:53 1/18/2011 1 18 2011 6 657 520813 4817913 210 40
2:01:07 4/11/2011 4 11 2011 2 801 521008 4817914 210 40
16:00:23 1/2/2009 1 2 2009 16 633 524579 4817926 94 40
18:00:48 2/9/2009 2 9 2009 18 637 525145 4817928 93 40
2:00:49 3/23/2011 3 23 2011 2 655 521527 4817915 209 40
18:01:12 2/15/2010 2 15 2010 18 646 524716 4817926 94 40
6:00:19 2/1/2013 2 1 2013 6 680 520994 4817914 210 40
6:00:47 4/16/2009 4 16 2009 6 643 523732 4817923 203 40
16:00:48 3/27/2014 3 27 2014 16 914 521720 4817916 208 40
6:00:54 12/26/2009 12 26 2009 6 641 521483 4817915 209 40
0:00:49 2/16/2012 2 16 2012 0 658 521153 4817914 210 40
16:00:56 2/19/2010 2 19 2010 16 643 525570 4817930 92 40
4:00:54 2/9/2014 2 9 2014 4 908 523797 4817923 203 40
10:01:01 1/8/2011 1 8 2011 10 655 521382 4817915 209 40
2:00:47 1/24/2010 1 24 2010 2 643 525866 4817931 91 40
2:00:47 3/21/2011 3 21 2011 2 658 520998 4817914 210 40
16:00:41 2/5/2012 2 5 2012 16 658 521001 4817914 210 40
0:00:50 4/20/2013 4 20 2013 0 658 524290 4817925 125 39
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16:00:47 1/21/2013 1 21 2013 16 663 524015 4817924 125 39
20:00:45 4/9/2014 4 9 2014 20 907 525693 4817931 91 40
4:00:54 4/23/2013 4 23 2013 4 677 520858 4817914 210 40
6:00:53 1/6/2010 1 6 2010 6 639 521332 4817915 209 40
22:00:41 3/14/2010 3 14 2010 22 646 521307 4817915 209 40
8:00:41 1/14/2011 1 14 2011 8 654 521691 4817917 208 40
8:00:46 12/30/2009 12 30 2009 8 639 522160 4817918 207 40
14:00:50 1/6/2011 1 6 2011 14 646 521555 4817916 209 40
22:00:48 12/13/2008 12 13 2008 22 634 522146 4817918 207 40
16:01:14 12/9/2010 12 9 2010 16 638 521144 4817915 210 40
12:01:12 2/21/2014 2 21 2014 12 917 521443 4817916 209 40
12:00:24 1/28/2014 1 28 2014 12 909 521556 4817916 209 40
14:00:41 12/17/2011 12 17 2011 14 667 521496 4817916 209 40
14:00:53 3/28/2011 3 28 2011 14 654 521615 4817917 208 40
18:00:56 4/9/2009 4 9 2009 18 642 524583 4817927 94 40
0:01:24 3/15/2014 3 15 2014 0 917 524184 4817925 125 39
6:00:48 2/17/2010 2 17 2010 6 633 525154 4817929 93 40
14:00:42 2/18/2011 2 18 2011 14 654 521170 4817915 210 40
8:00:53 12/18/2013 12 18 2013 8 914 521395 4817916 209 40
22:00:53 4/12/2010 4 12 2010 22 652 524292 4817926 125 39
6:00:47 2/7/2014 2 7 2014 6 916 523956 4817925 203 40
18:00:47 1/17/2014 1 17 2014 18 671 520727 4817914 211 40
2:00:54 12/17/2012 12 17 2012 2 671 525129 4817929 93 40
22:01:11 3/14/2010 3 14 2010 22 643 521298 4817916 209 40
22:00:36 2/29/2012 2 29 2012 22 666 523583 4817923 204 40
16:00:53 12/28/2010 12 28 2010 16 650 523962 4817925 203 40
22:01:11 1/19/2010 1 19 2010 22 643 524858 4817928 93 40
4:00:44 2/21/2009 2 21 2009 4 637 525209 4817929 93 40
2:00:23 1/28/2011 1 28 2011 2 657 521735 4817917 208 40
6:00:54 2/20/2010 2 20 2010 6 646 525034 4817929 93 40
10:00:26 2/27/2010 2 27 2010 10 633 521408 4817916 209 40
16:00:49 1/23/2010 1 23 2010 16 641 520565 4817914 211 40
2:00:54 2/13/2010 2 13 2010 2 639 525886 4817932 91 40
8:00:53 12/27/2009 12 27 2009 8 641 520807 4817915 210 40
22:00:53 4/26/2011 4 26 2011 22 664 525139 4817929 93 40
16:00:53 3/6/2013 3 6 2013 16 671 520825 4817915 210 40
18:00:47 3/27/2011 3 27 2011 18 661 523975 4817925 203 40
14:01:22 12/18/2013 12 18 2013 14 908 521477 4817917 209 40
14:00:53 1/10/2011 1 10 2011 14 657 522013 4817918 207 40
12:00:53 1/6/2011 1 6 2011 12 646 521559 4817917 209 40
16:00:54 3/25/2008 3 25 2008 16 632 521901 4817918 208 40
14:00:22 2/24/2012 2 24 2012 14 658 521624 4817917 208 40
14:00:42 1/13/2011 1 13 2011 14 638 521816 4817918 208 40
8:00:54 4/22/2011 4 22 2011 8 667 524213 4817926 125 39
12:00:43 1/30/2011 1 30 2011 12 657 520707 4817915 211 40
4:00:30 1/29/2011 1 29 2011 4 639 525449 4817931 92 40
16:00:47 1/31/2009 1 31 2009 16 633 521523 4817917 209 40
18:02:26 4/7/2010 4 7 2010 18 647 523955 4817925 203 40
4:00:54 4/7/2011 4 7 2011 4 669 526114 4817933 90 40
6:00:54 1/27/2011 1 27 2011 6 654 521789 4817918 208 40
18:00:41 2/19/2011 2 19 2011 18 650 521027 4817916 210 40
2:00:42 11/26/2013 11 26 2013 2 914 521492 4817917 209 40
0:00:50 3/16/2014 3 16 2014 0 907 521529 4817917 209 40
4:00:56 12/18/2013 12 18 2013 4 908 521910 4817919 208 40
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10:01:09 2/8/2013 2 8 2013 10 677 521653 4817918 208 40
14:02:03 1/30/2011 1 30 2011 14 638 521092 4817916 210 40
12:00:47 2/18/2011 2 18 2011 12 654 521166 4817916 210 40
12:00:23 3/13/2010 3 13 2010 12 639 521070 4817916 210 40
18:00:47 4/28/2011 4 28 2011 18 669 523113 4817923 205 40
18:01:08 2/8/2013 2 8 2013 18 677 520864 4817915 210 40
18:00:41 2/4/2010 2 4 2010 18 633 521829 4817918 208 40
6:00:56 1/24/2011 1 24 2011 6 650 524253 4817927 125 39
4:00:48 4/12/2011 4 12 2011 4 663 521186 4817916 210 40
18:01:02 12/3/2010 12 3 2010 18 639 522163 4817920 207 40
10:00:53 12/27/2012 12 27 2012 10 677 521003 4817916 210 40
0:00:56 3/13/2010 3 13 2010 0 644 521339 4817917 209 40
2:00:26 3/31/2009 3 31 2009 2 638 521805 4817919 208 40
18:00:43 12/22/2008 12 22 2008 18 633 524484 4817928 94 40
12:00:49 11/25/2010 11 25 2010 12 640 521362 4817917 209 40
2:00:31 3/15/2014 3 15 2014 2 908 524230 4817927 125 39
0:00:54 4/11/2011 4 11 2011 0 801 520984 4817916 210 40
0:00:48 3/13/2011 3 13 2011 0 647 520958 4817916 210 40
16:00:54 3/9/2011 3 9 2011 16 647 521560 4817918 209 40
8:01:12 2/9/2011 2 9 2011 8 654 521354 4817917 209 40
10:00:41 4/3/2009 4 3 2009 10 644 521427 4817918 209 40
2:00:55 4/29/2011 4 29 2011 2 655 523028 4817923 205 40
22:00:25 1/31/2009 1 31 2009 22 633 521710 4817919 208 40
8:00:48 3/8/2013 3 8 2013 8 658 521151 4817917 210 40
8:00:54 2/20/2010 2 20 2010 8 646 525031 4817930 93 40
6:00:54 3/22/2014 3 22 2014 6 907 524658 4817929 94 40
14:00:41 3/10/2014 3 10 2014 14 913 526048 4817934 90 40
8:00:54 2/1/2013 2 1 2013 8 677 520985 4817917 210 40
16:00:37 3/23/2009 3 23 2009 16 634 522516 4817922 206 40
8:00:41 1/27/2011 1 27 2011 8 654 521790 4817919 208 40
0:00:53 2/10/2009 2 10 2009 0 637 525129 4817931 93 40
16:00:53 1/10/2014 1 10 2014 16 908 524322 4817928 125 39
0:00:48 4/3/2008 4 3 2008 0 632 521542 4817919 209 40
6:00:54 1/29/2011 1 29 2011 6 638 521726 4817919 208 40
2:00:50 3/19/2008 3 19 2008 2 633 521941 4817920 208 40
22:00:56 1/11/2014 1 11 2014 22 917 523817 4817926 203 40
12:00:48 12/23/2013 12 23 2013 12 908 521450 4817919 209 40
6:00:56 2/25/2010 2 25 2010 6 640 524284 4817928 125 39
12:00:42 1/21/2013 1 21 2013 12 665 524298 4817928 125 39
18:00:21 12/24/2008 12 24 2008 18 635 524632 4817929 94 40
6:00:54 2/9/2011 2 9 2011 6 647 521323 4817918 209 40
10:00:53 12/23/2013 12 23 2013 10 914 521255 4817918 209 40
16:00:41 2/10/2009 2 10 2009 16 637 525102 4817931 93 40
0:00:30 4/7/2011 4 7 2011 0 669 526118 4817935 90 40
2:00:54 4/7/2011 4 7 2011 2 669 526121 4817935 90 40
22:00:48 3/12/2013 3 12 2013 22 663 524265 4817928 125 39
8:01:26 1/2/2010 1 2 2010 8 644 526209 4817936 90 40
8:00:55 1/2/2010 1 2 2010 8 639 525343 4817932 92 40
0:00:42 12/17/2012 12 17 2012 0 671 525131 4817932 93 40
18:00:50 4/24/2009 4 24 2009 18 634 522239 4817921 207 40
16:00:53 1/26/2011 1 26 2011 16 801 524062 4817928 125 39
18:00:52 4/21/2008 4 21 2008 18 636 523506 4817926 204 40
22:00:27 3/15/2014 3 15 2014 22 907 521522 4817919 209 40
14:00:50 12/23/2013 12 23 2013 14 908 521453 4817919 209 40
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6:00:42 2/9/2011 2 9 2011 6 654 521353 4817919 209 40
8:00:37 12/23/2012 12 23 2012 8 677 521735 4817920 208 40
18:00:47 3/19/2010 3 19 2010 18 643 520854 4817917 210 40
6:00:47 3/21/2008 3 21 2008 6 635 521535 4817920 209 40
20:00:56 4/5/2012 4 5 2012 20 665 522438 4817923 206 40
10:01:11 2/14/2014 2 14 2014 10 909 521730 4817920 208 40
0:01:42 3/20/2014 3 20 2014 0 916 524296 4817929 125 39
6:00:55 4/29/2011 4 29 2011 6 655 522980 4817924 205 40
6:00:47 2/2/2011 2 2 2011 6 641 521770 4817920 208 40
8:00:54 2/26/2011 2 26 2011 8 657 521815 4817921 208 40
6:00:18 4/11/2011 4 11 2011 6 669 521212 4817919 209 40
18:01:08 1/22/2010 1 22 2010 18 642 524930 4817932 93 40
10:00:45 2/8/2011 2 8 2011 10 654 520793 4817918 211 40
6:00:34 2/21/2009 2 21 2009 6 637 525210 4817933 93 40
18:00:53 1/16/2014 1 16 2014 18 658 520598 4817917 211 40
2:00:15 4/3/2008 4 3 2008 2 633 521545 4817920 209 40
4:00:47 1/18/2011 1 18 2011 4 657 520814 4817918 210 40
8:00:56 1/7/2011 1 7 2011 8 650 521712 4817921 208 40
0:00:54 12/22/2012 12 22 2012 0 677 521765 4817921 208 40
12:00:43 2/22/2011 2 22 2011 12 647 521258 4817919 209 40
14:00:42 12/28/2010 12 28 2010 14 650 523953 4817928 203 40
18:00:44 3/20/2011 3 20 2011 18 662 521851 4817921 208 40
8:00:41 1/22/2011 1 22 2011 8 639 522128 4817922 207 40
2:00:54 4/6/2011 4 6 2011 2 668 524409 4817930 125 39
18:00:56 3/26/2010 3 26 2010 18 642 526056 4817936 90 40
18:00:55 11/28/2010 11 28 2010 18 657 521343 4817920 209 40
2:01:41 2/2/2011 2 2 2011 2 655 521797 4817921 208 40
10:00:26 1/30/2011 1 30 2011 10 801 520954 4817919 210 40
18:00:29 1/12/2014 1 12 2014 18 907 523902 4817929 203 40
0:00:14 2/16/2009 2 16 2009 0 634 521353 4817920 209 40
16:00:23 4/6/2008 4 6 2008 16 633 522214 4817923 207 40
20:00:20 3/25/2013 3 25 2013 20 663 524830 4817932 93 40
12:00:43 12/27/2012 12 27 2012 12 677 520998 4817919 210 40
0:00:47 2/1/2012 2 1 2012 0 658 520829 4817919 210 40
14:00:56 1/31/2013 1 31 2013 14 680 520894 4817919 210 40
10:02:59 2/26/2011 2 26 2011 10 657 521199 4817920 210 40
2:00:46 2/1/2011 2 1 2011 2 657 521939 4817922 208 40
12:00:53 2/8/2011 2 8 2011 12 647 520759 4817919 211 40
4:00:54 3/31/2009 3 31 2009 4 638 521806 4817922 208 40
22:00:47 4/14/2009 4 14 2009 22 639 523801 4817929 203 40
18:00:24 3/30/2011 3 30 2011 18 660 524406 4817931 125 39
4:00:50 3/12/2011 3 12 2011 4 653 521329 4817921 209 40
16:00:54 4/4/2012 4 4 2012 16 671 521522 4817921 209 40
18:00:44 2/13/2012 2 13 2012 18 663 525824 4817936 91 40
12:00:41 12/9/2010 12 9 2010 12 641 521291 4817921 209 40
18:00:54 3/12/2010 3 12 2010 18 644 521333 4817921 209 40
22:00:54 3/22/2014 3 22 2014 22 914 521564 4817921 209 40
16:00:48 3/25/2011 3 25 2011 16 663 521957 4817923 208 40
10:00:53 2/22/2011 2 22 2011 10 647 521260 4817921 209 40
22:00:43 4/20/2011 4 20 2011 22 664 523137 4817927 205 40
8:00:48 4/6/2010 4 6 2010 8 650 522605 4817925 206 40
14:00:40 2/21/2011 2 21 2011 14 657 521523 4817922 209 40
8:00:49 2/2/2011 2 2 2011 8 641 521771 4817922 208 40
6:00:24 3/12/2011 3 12 2011 6 653 521326 4817921 209 40
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18:00:54 1/10/2012 1 10 2012 18 658 524134 4817931 125 39
18:00:54 1/12/2011 1 12 2011 18 801 524366 4817931 125 39
22:00:42 4/4/2011 4 4 2011 22 650 526019 4817938 91 40
14:00:42 11/25/2010 11 25 2010 14 640 520990 4817920 210 40
12:00:53 1/23/2010 1 23 2010 12 646 521832 4817923 208 40
10:00:55 2/20/2013 2 20 2013 10 677 521741 4817923 208 40
10:00:26 12/20/2011 12 20 2011 10 658 521558 4817922 209 40
10:01:50 2/10/2014 2 10 2014 10 909 521925 4817923 208 40
16:00:46 1/6/2013 1 6 2013 16 680 520996 4817920 210 40
8:00:54 3/8/2013 3 8 2013 8 677 521008 4817920 210 40
18:00:47 3/17/2010 3 17 2010 18 639 522236 4817924 207 40
12:00:42 2/24/2012 2 24 2012 12 658 521647 4817923 208 40
14:00:48 1/26/2011 1 26 2011 14 642 524167 4817931 125 39
10:00:44 11/20/2010 11 20 2010 10 650 521740 4817923 208 40
22:00:52 3/12/2011 3 12 2011 22 801 520964 4817920 210 40
14:00:50 1/23/2011 1 23 2011 14 642 524416 4817932 94 40
14:00:24 3/2/2012 3 2 2012 14 658 522130 4817924 207 40
18:00:09 3/21/2011 3 21 2011 18 669 523476 4817929 204 40
0:00:54 2/1/2011 2 1 2011 0 657 521941 4817924 208 40
10:00:43 12/31/2013 12 31 2013 10 908 524236 4817932 125 39
12:00:53 1/28/2011 1 28 2011 12 639 525334 4817936 92 40
0:00:53 3/13/2011 3 13 2011 0 801 520959 4817921 210 40
22:00:47 2/9/2009 2 9 2009 22 637 525144 4817935 93 40
6:00:53 1/6/2012 1 6 2012 6 665 526200 4817939 90 40
2:00:53 2/20/2013 2 20 2013 2 677 521795 4817923 208 40
10:00:38 12/18/2011 12 18 2011 10 667 521871 4817924 208 40
2:00:56 4/12/2012 4 12 2012 2 670 525685 4817937 91 40
16:01:04 3/22/2010 3 22 2010 16 644 522366 4817925 207 40
6:00:28 4/4/2011 4 4 2011 6 801 524370 4817932 125 39
12:00:54 2/8/2013 2 8 2013 12 677 521657 4817923 208 40
6:00:48 3/26/2011 3 26 2011 6 659 521448 4817922 209 40
20:00:49 3/28/2014 3 28 2014 20 916 524758 4817934 94 40
6:01:24 1/26/2011 1 26 2011 6 654 521799 4817924 208 40
2:00:56 4/2/2011 4 2 2011 2 662 521573 4817923 209 40
8:00:48 2/23/2011 2 23 2011 8 657 521440 4817923 209 40
4:00:30 12/25/2008 12 25 2008 4 632 521824 4817924 208 40
4:00:55 2/18/2009 2 18 2009 4 633 521870 4817924 208 40
16:00:12 12/23/2012 12 23 2012 16 665 521573 4817923 209 40
14:00:55 11/25/2010 11 25 2010 14 638 521218 4817922 209 40
6:00:54 11/28/2010 11 28 2010 6 654 521384 4817923 209 40
14:00:53 12/18/2011 12 18 2011 14 667 521868 4817924 208 40
0:00:26 4/19/2011 4 19 2011 0 655 523205 4817929 205 40
4:00:45 3/19/2008 3 19 2008 4 637 523563 4817930 204 40
6:00:40 3/15/2010 3 15 2010 6 647 520889 4817921 210 40
22:00:43 1/31/2011 1 31 2011 22 657 521939 4817925 208 40
6:00:54 2/19/2010 2 19 2010 6 646 525141 4817936 93 40
22:00:36 2/6/2011 2 6 2011 22 639 523730 4817931 203 40
0:00:55 3/27/2010 3 27 2010 0 638 525385 4817937 92 40
0:00:50 2/18/2009 2 18 2009 0 633 521868 4817924 208 40
2:00:47 3/31/2009 3 31 2009 2 646 521730 4817924 208 40
14:01:06 2/25/2014 2 25 2014 14 679 522038 4817925 207 40
16:00:42 1/18/2009 1 18 2009 16 635 520608 4817921 211 40
10:00:42 2/20/2013 2 20 2013 10 679 521799 4817924 208 40
2:00:20 2/18/2009 2 18 2009 2 633 521870 4817925 208 40
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8:00:48 3/12/2012 3 12 2012 8 666 521588 4817924 209 40
22:00:46 4/18/2011 4 18 2011 22 655 523205 4817929 205 40
16:00:47 2/27/2012 2 27 2012 16 658 520823 4817922 210 40
0:00:54 12/25/2009 12 25 2009 0 647 520826 4817922 210 40
14:00:53 4/4/2010 4 4 2010 14 638 521910 4817925 208 40
4:00:36 4/27/2011 4 27 2011 4 666 526081 4817940 90 40
0:00:42 1/8/2013 1 8 2013 0 665 523625 4817931 203 40
4:00:47 4/29/2011 4 29 2011 4 655 523036 4817929 205 40
2:00:54 1/1/2010 1 1 2010 2 644 525736 4817939 91 40
12:00:36 4/4/2010 4 4 2010 12 638 521908 4817925 208 40
12:00:53 2/10/2011 2 10 2011 12 650 522024 4817926 207 40
0:00:54 3/23/2014 3 23 2014 0 914 521566 4817924 209 40
8:00:54 1/14/2011 1 14 2011 8 657 521727 4817925 208 40
4:00:21 3/20/2008 3 20 2008 4 631 521900 4817925 208 40
4:00:47 3/18/2011 3 18 2011 4 660 521451 4817924 209 40
4:00:47 11/27/2013 11 27 2013 4 914 521555 4817924 209 40
16:00:21 2/16/2010 2 16 2010 16 647 524916 4817936 93 40
12:00:53 3/9/2009 3 9 2009 12 633 521697 4817925 208 40
0:00:48 4/21/2008 4 21 2008 0 636 524240 4817934 125 39
14:00:46 2/26/2011 2 26 2011 14 655 521310 4817924 209 40
8:00:50 2/18/2009 2 18 2009 8 633 521867 4817925 208 40
16:00:41 12/7/2011 12 7 2011 16 655 520763 4817922 211 40
14:00:42 1/26/2011 1 26 2011 14 801 524481 4817934 94 40
16:00:41 12/7/2011 12 7 2011 16 658 520670 4817922 211 40
6:00:37 4/10/2014 4 10 2014 6 913 526140 4817941 90 40
18:00:54 11/30/2011 11 30 2011 18 801 520896 4817922 210 40
10:00:42 1/26/2013 1 26 2013 10 677 521001 4817923 210 40
0:00:47 3/19/2012 3 19 2012 0 666 521077 4817923 210 40
16:00:55 3/10/2014 3 10 2014 16 913 526160 4817941 90 40
2:00:53 1/26/2011 1 26 2011 2 654 521788 4817925 208 40
6:00:54 12/25/2008 12 25 2008 6 632 521828 4817926 208 40
0:00:56 2/7/2011 2 7 2011 0 639 523730 4817932 203 40
22:00:48 3/18/2012 3 18 2012 22 666 521083 4817923 210 40
2:00:54 1/1/2010 1 1 2010 2 633 523521 4817931 204 40
16:00:50 1/13/2014 1 13 2014 16 907 523943 4817933 203 40
2:00:12 4/10/2009 4 10 2009 2 637 521506 4817925 209 40
4:00:24 4/29/2011 4 29 2011 4 669 523049 4817930 205 40
22:00:44 3/15/2010 3 15 2010 22 652 526009 4817941 91 40
4:00:42 2/16/2009 2 16 2009 4 634 521350 4817925 209 40
4:00:37 3/1/2010 3 1 2010 4 633 520986 4817923 210 40
18:00:33 1/19/2014 1 19 2014 18 671 521565 4817925 209 40
2:00:54 2/16/2012 2 16 2012 2 641 521190 4817924 210 40
4:00:54 3/15/2009 3 15 2009 4 634 521989 4817927 208 40
4:00:17 3/17/2010 3 17 2010 4 653 521129 4817924 210 40
2:00:54 2/16/2009 2 16 2009 2 634 521354 4817925 209 40
16:00:49 12/27/2012 12 27 2012 16 677 520933 4817923 210 40
22:00:26 4/28/2009 4 28 2009 22 639 522026 4817927 207 40
6:00:54 12/11/2013 12 11 2013 6 917 521568 4817925 209 40
6:01:02 4/30/2011 4 30 2011 6 665 521497 4817925 209 40
8:00:53 2/9/2011 2 9 2011 8 647 521317 4817925 209 40
16:00:54 3/24/2009 3 24 2009 16 634 522119 4817927 207 40
8:00:56 1/21/2011 1 21 2011 8 655 521908 4817927 208 40
4:00:54 3/20/2010 3 20 2010 4 656 520801 4817923 211 40
22:00:57 4/18/2012 4 18 2012 22 670 525026 4817938 93 40
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14:00:54 1/8/2011 1 8 2011 14 657 521349 4817925 209 40
6:00:54 4/12/2012 4 12 2012 6 670 525685 4817940 91 40
16:00:47 11/25/2010 11 25 2010 16 640 520985 4817924 210 40
4:00:55 4/4/2011 4 4 2011 4 801 524362 4817935 125 39
6:01:11 2/22/2009 2 22 2009 6 634 521454 4817925 209 40
12:00:13 2/10/2014 2 10 2014 12 916 521953 4817927 208 40
22:00:42 4/6/2011 4 6 2011 22 669 526125 4817942 90 40
6:00:42 3/20/2010 3 20 2010 6 656 520799 4817923 211 40
18:00:43 2/7/2011 2 7 2011 18 657 523548 4817933 204 40
4:00:56 3/4/2013 3 4 2013 4 665 521370 4817925 209 40
0:00:48 4/19/2012 4 19 2012 0 670 525027 4817938 93 40
4:00:55 1/12/2014 1 12 2014 4 917 523632 4817933 203 40
2:00:56 4/29/2011 4 29 2011 2 669 523041 4817931 205 40
12:00:44 1/4/2013 1 4 2013 12 658 521523 4817926 209 40
2:00:39 12/22/2012 12 22 2012 2 677 521769 4817927 208 40
18:00:36 4/4/2012 4 4 2012 18 681 521134 4817925 210 40
2:01:27 2/15/2014 2 15 2014 2 918 526311 4817943 90 40
0:01:38 3/10/2014 3 10 2014 0 916 525999 4817942 91 40
4:00:14 4/12/2012 4 12 2012 4 670 525687 4817941 91 40
16:00:53 3/27/2011 3 27 2011 16 655 522009 4817928 207 40
4:00:23 4/25/2011 4 25 2011 4 658 524941 4817938 93 40
6:00:42 2/18/2009 2 18 2009 6 633 521868 4817927 208 40
8:00:47 3/19/2008 3 19 2008 8 635 521685 4817927 208 40
12:00:19 1/10/2011 1 10 2011 12 657 521995 4817928 208 40
10:00:41 3/27/2012 3 27 2012 10 675 522327 4817929 207 40
18:00:56 2/29/2012 2 29 2012 18 665 523823 4817934 203 40
2:00:48 12/11/2013 12 11 2013 2 671 521541 4817926 209 40
4:00:54 1/13/2011 1 13 2011 4 654 523705 4817934 203 40
20:00:42 1/10/2012 1 10 2012 20 658 524160 4817935 125 39
6:00:54 2/16/2009 2 16 2009 6 634 521352 4817926 209 40
8:00:54 2/16/2009 2 16 2009 8 634 521353 4817926 209 40
10:01:17 3/18/2008 3 18 2008 10 633 521743 4817927 208 40
0:00:42 3/22/2011 3 22 2011 0 658 523759 4817934 203 40
22:00:27 3/14/2014 3 14 2014 22 908 524240 4817936 125 39
4:00:54 2/26/2011 2 26 2011 4 655 521751 4817927 208 40
18:00:23 3/21/2011 3 21 2011 18 663 523503 4817933 204 40
2:00:42 3/12/2011 3 12 2011 2 653 521308 4817926 209 40
14:00:55 4/29/2010 4 29 2010 14 646 521353 4817926 209 40
13:57:13 12/21/2013 12 21 2013 13 657 520891 4817925 210 40
0:00:52 4/16/2009 4 16 2009 0 646 524697 4817938 94 40
10:00:56 2/2/2013 2 2 2013 10 677 521077 4817925 210 40
22:00:29 3/16/2010 3 16 2010 22 642 525611 4817941 92 40
22:00:49 4/5/2011 4 5 2011 22 660 524301 4817936 125 39
18:00:24 12/9/2012 12 9 2012 18 677 525011 4817939 93 40
2:00:43 4/6/2011 4 6 2011 2 660 524298 4817936 125 39
18:00:45 2/15/2010 2 15 2010 18 639 525175 4817940 93 40
22:00:41 2/24/2010 2 24 2010 22 647 523770 4817935 203 40
0:00:54 4/7/2014 4 7 2014 0 909 524274 4817936 125 39
0:00:53 4/14/2012 4 14 2012 0 676 525297 4817940 92 40
12:00:57 1/13/2014 1 13 2014 12 908 524211 4817936 125 39
12:00:52 4/3/2009 4 3 2009 12 633 521228 4817926 209 40
14:00:26 1/27/2011 1 27 2011 14 639 523878 4817935 203 40
2:00:56 12/21/2010 12 21 2010 2 646 523706 4817935 203 40
18:00:47 1/23/2011 1 23 2011 18 639 523800 4817935 203 40
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2:00:53 2/10/2012 2 10 2012 2 665 525290 4817940 92 40
4:00:19 3/23/2011 3 23 2011 4 655 521557 4817927 209 40
0:00:47 1/1/2010 1 1 2010 0 644 525737 4817942 91 40
0:00:44 11/26/2013 11 26 2013 0 914 521526 4817927 209 40
22:00:54 1/10/2012 1 10 2012 22 658 524159 4817936 125 39
2:00:24 4/25/2011 4 25 2011 2 658 524937 4817939 93 40
8:00:27 4/28/2010 4 28 2010 8 644 521882 4817929 208 40
22:00:53 3/30/2011 3 30 2011 22 662 523798 4817935 203 40
18:00:38 2/29/2012 2 29 2012 18 666 524007 4817936 203 40
6:00:48 4/25/2011 4 25 2011 6 658 524930 4817940 93 40
4:00:53 2/6/2011 2 6 2011 4 647 521177 4817927 210 40
4:00:56 4/10/2010 4 10 2010 4 651 524259 4817937 125 39
2:00:40 1/13/2011 1 13 2011 2 654 523703 4817935 203 40
0:00:43 1/30/2014 1 30 2014 0 908 523530 4817935 204 40
18:00:53 12/13/2008 12 13 2008 18 634 521815 4817929 208 40
12:00:53 1/19/2014 1 19 2014 12 671 521711 4817928 208 40
2:00:55 3/15/2009 3 15 2009 2 634 521985 4817929 208 40
10:00:53 3/26/2011 3 26 2011 10 665 521212 4817927 209 40
22:00:54 3/4/2010 3 4 2010 22 642 525975 4817944 91 40
2:00:42 4/1/2012 4 1 2012 2 678 525296 4817941 92 40
18:00:50 2/29/2012 2 29 2012 18 663 523793 4817936 203 40
0:00:53 11/29/2013 11 29 2013 0 914 522005 4817930 207 40
18:01:54 3/5/2010 3 5 2010 18 642 526001 4817944 91 40
22:38:13 4/10/2013 4 10 2013 22 657 520334 4817924 212 40
8:00:44 3/17/2011 3 17 2011 8 654 521556 4817928 209 40
2:00:56 2/7/2009 2 7 2009 2 632 521994 4817930 208 40
16:00:36 2/8/2011 2 8 2011 16 639 523854 4817936 203 40
20:00:42 2/8/2012 2 8 2012 20 665 524416 4817938 94 40
0:00:48 3/5/2010 3 5 2010 0 642 525979 4817944 91 40
0:00:54 4/25/2011 4 25 2011 0 665 522221 4817931 207 40
14:01:05 2/15/2013 2 15 2013 14 680 524242 4817938 125 39
6:00:54 2/19/2014 2 19 2014 6 679 521378 4817928 209 40
22:00:53 1/26/2011 1 26 2011 22 639 524403 4817938 125 39
10:00:36 1/17/2011 1 17 2011 10 654 520782 4817926 211 40
10:00:47 3/4/2013 3 4 2013 10 665 521377 4817928 209 40
20:00:40 1/3/2014 1 3 2014 20 907 520601 4817926 211 40
10:01:22 1/8/2011 1 8 2011 10 646 521324 4817928 209 40
22:00:48 4/13/2012 4 13 2012 22 676 525295 4817942 92 40
20:00:54 1/11/2014 1 11 2014 20 917 523818 4817936 203 40
8:00:53 1/14/2011 1 14 2011 8 638 521717 4817929 208 40
4:00:42 4/6/2011 4 6 2011 4 660 524297 4817938 125 39
8:00:56 4/9/2010 4 9 2010 8 650 524688 4817940 94 40
6:00:55 3/4/2013 3 4 2013 6 679 521362 4817928 209 40
10:00:27 1/21/2011 1 21 2011 10 646 522135 4817931 207 40
6:00:44 2/1/2013 2 1 2013 6 665 520970 4817927 210 40
6:02:26 2/26/2011 2 26 2011 6 655 521751 4817930 208 40
0:00:53 3/30/2014 3 30 2014 0 916 525826 4817944 91 40
12:00:41 2/12/2011 2 12 2011 12 657 520936 4817927 210 40
16:00:46 12/28/2010 12 28 2010 16 639 523611 4817936 204 40
16:00:48 1/20/2010 1 20 2010 16 633 521106 4817928 210 40
4:00:54 12/19/2008 12 19 2008 4 635 525178 4817942 93 40
22:00:53 3/29/2011 3 29 2011 22 655 521515 4817929 209 40
0:00:54 3/11/2012 3 11 2012 0 666 521244 4817928 209 40
18:00:25 5/7/2009 5 7 2009 18 646 522089 4817931 207 40
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16:00:42 3/7/2013 3 7 2013 16 677 520790 4817927 211 40
10:01:28 2/10/2011 2 10 2011 10 641 522063 4817931 207 40
10:00:42 3/30/2011 3 30 2011 10 665 521016 4817928 210 40
22:00:54 3/19/2011 3 19 2011 22 669 521471 4817929 209 40
8:00:48 1/8/2013 1 8 2013 8 665 523553 4817936 204 40
10:00:44 11/20/2011 11 20 2011 10 658 524624 4817940 94 40
6:00:54 3/19/2008 3 19 2008 6 636 521889 4817930 208 40
6:00:56 3/30/2011 3 30 2011 6 667 524166 4817938 125 39
16:00:42 1/6/2009 1 6 2009 16 634 521960 4817931 208 40
18:01:50 2/17/2010 2 17 2010 18 640 524829 4817941 93 40
16:00:53 12/11/2010 12 11 2010 16 638 524625 4817940 94 40
10:00:21 2/17/2010 2 17 2010 10 647 525245 4817942 92 40
0:00:53 4/22/2010 4 22 2010 0 646 524283 4817939 125 39
10:00:55 2/18/2011 2 18 2011 10 657 521311 4817929 209 40
18:01:04 12/25/2012 12 25 2012 18 674 520877 4817928 210 40
22:00:55 2/15/2010 2 15 2010 22 639 525175 4817942 93 40
0:00:26 4/12/2012 4 12 2012 0 658 525902 4817945 91 40
4:00:54 2/11/2011 2 11 2011 4 650 521927 4817931 208 40
0:00:48 3/20/2012 3 20 2012 0 666 521101 4817928 210 40
6:00:20 3/30/2011 3 30 2011 6 668 524168 4817939 125 39
6:01:10 4/17/2012 4 17 2012 6 666 523118 4817935 205 40
2:00:53 3/11/2012 3 11 2012 2 666 521247 4817929 209 40
6:00:48 3/22/2011 3 22 2011 6 655 524692 4817941 94 40
0:00:31 3/31/2011 3 31 2011 0 662 523775 4817937 203 40
6:00:54 2/1/2013 2 1 2013 6 677 520973 4817928 210 40
14:00:44 4/1/2010 4 1 2010 14 641 524287 4817939 125 39
8:00:53 1/12/2013 1 12 2013 8 679 524186 4817939 125 39
10:00:52 1/23/2010 1 23 2010 10 646 521832 4817931 208 40
6:00:50 1/28/2013 1 28 2013 6 679 520621 4817927 211 40
12:00:49 1/21/2011 1 21 2011 12 646 522135 4817932 207 40
10:00:42 3/30/2011 3 30 2011 10 654 521045 4817929 210 40
16:01:14 4/8/2013 4 8 2013 16 671 521906 4817931 208 40
22:00:47 4/24/2011 4 24 2011 22 665 522225 4817932 207 40
0:00:15 3/19/2008 3 19 2008 0 637 523581 4817937 204 40
18:00:54 4/1/2010 4 1 2010 18 655 524034 4817939 125 39
16:00:48 11/25/2010 11 25 2010 16 641 520867 4817928 210 40
12:01:12 12/25/2009 12 25 2009 12 640 521122 4817929 210 40
4:00:54 4/28/2009 4 28 2009 4 646 521861 4817931 208 40
2:01:18 5/16/2011 5 16 2011 2 667 522152 4817932 207 40
6:00:47 3/23/2011 3 23 2011 6 655 521565 4817930 209 40
0:00:41 2/21/2009 2 21 2009 0 632 524773 4817942 94 40
22:00:57 1/22/2010 1 22 2010 22 642 524932 4817942 93 40
8:00:24 2/19/2011 2 19 2011 8 654 521388 4817930 209 40
8:00:47 12/18/2013 12 18 2013 8 907 525959 4817946 91 40
18:00:53 3/29/2011 3 29 2011 18 654 521507 4817930 209 40
22:00:42 3/21/2011 3 21 2011 22 658 523758 4817938 203 40
12:00:53 1/8/2011 1 8 2011 12 655 521453 4817930 209 40
10:00:37 2/11/2014 2 11 2014 10 909 521857 4817932 208 40
22:00:54 11/30/2010 11 30 2010 22 641 520226 4817927 212 40
4:00:53 3/31/2009 3 31 2009 4 646 521724 4817931 208 40
2:01:00 4/4/2011 4 4 2011 2 665 524966 4817943 93 40
18:00:54 1/13/2014 1 13 2014 18 917 523756 4817938 203 40
6:00:56 4/23/2009 4 23 2009 6 642 525770 4817946 91 40
10:00:47 12/23/2012 12 23 2012 10 657 520446 4817927 211 40
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8:00:52 12/19/2013 12 19 2013 8 671 524580 4817941 94 40
12:00:47 1/21/2011 1 21 2011 12 639 522214 4817933 207 40
2:00:36 4/10/2009 4 10 2009 2 648 521522 4817931 209 40
8:00:47 2/1/2013 2 1 2013 8 665 520974 4817929 210 40
0:00:25 3/16/2010 3 16 2010 0 746 525944 4817946 91 40
2:00:59 3/14/2010 3 14 2010 2 640 520884 4817929 210 40
2:00:47 3/30/2014 3 30 2014 2 916 526106 4817947 90 40
22:00:56 4/21/2010 4 21 2010 22 646 524283 4817940 125 39
12:00:53 12/18/2011 12 18 2011 12 667 521873 4817932 208 40
14:00:17 1/6/2009 1 6 2009 14 634 521958 4817933 208 40
12:00:55 12/5/2008 12 5 2008 12 633 521447 4817931 209 40
6:01:23 2/9/2011 2 9 2011 6 650 521424 4817931 209 40
6:00:53 2/15/2014 2 15 2014 6 909 521690 4817932 208 40
8:00:53 2/16/2011 2 16 2011 8 641 521732 4817932 208 40
18:01:23 2/24/2010 2 24 2010 18 639 523673 4817938 203 40
0:00:47 4/29/2011 4 29 2011 0 669 523045 4817936 205 40
16:00:47 3/5/2010 3 5 2010 16 633 521126 4817930 210 40
8:00:56 2/9/2011 2 9 2011 8 650 521425 4817931 209 40
12:01:11 4/6/2014 4 6 2014 12 913 522083 4817933 207 40
18:01:07 2/6/2011 2 6 2011 18 638 523707 4817939 203 40
8:01:11 2/19/2014 2 19 2014 8 679 521369 4817931 209 40
22:00:31 3/29/2011 3 29 2011 22 654 521519 4817931 209 40
8:00:48 1/28/2013 1 28 2013 8 679 520621 4817929 211 40
2:00:56 12/23/2012 12 23 2012 2 677 521711 4817932 208 40
4:00:53 2/10/2012 2 10 2012 4 665 525306 4817945 92 40
18:01:54 1/21/2010 1 21 2010 18 641 520265 4817928 212 40
6:00:53 3/19/2008 3 19 2008 6 637 523598 4817938 204 40
10:00:55 1/5/2011 1 5 2011 10 642 526009 4817947 91 40
6:00:44 3/20/2014 3 20 2014 6 908 524871 4817943 93 40
2:00:55 1/8/2013 1 8 2013 2 665 523548 4817938 204 40
22:00:50 3/29/2012 3 29 2012 22 678 525785 4817947 91 40
22:00:44 2/1/2011 2 1 2011 22 655 521793 4817933 208 40
4:00:20 3/19/2008 3 19 2008 4 633 521926 4817933 208 40
0:00:20 4/6/2011 4 6 2011 0 660 524297 4817941 125 39
14:00:32 12/27/2012 12 27 2012 14 677 520992 4817930 210 40
4:00:49 2/23/2009 2 23 2009 4 632 525005 4817944 93 40
2:00:33 2/19/2009 2 19 2009 2 632 526112 4817948 90 40
12:00:41 3/31/2009 3 31 2009 12 634 522111 4817934 207 40
18:00:27 4/5/2011 4 5 2011 18 650 525945 4817948 91 40
0:00:50 4/25/2011 4 25 2011 0 658 524895 4817944 93 40
18:01:18 3/17/2010 3 17 2010 18 640 521163 4817931 210 40
18:00:48 3/21/2010 3 21 2010 18 638 520776 4817930 211 40
18:00:54 2/17/2009 2 17 2009 18 637 526365 4817949 90 40
0:00:47 4/2/2011 4 2 2011 0 662 521564 4817932 209 40
6:00:41 2/23/2009 2 23 2009 6 632 525003 4817944 93 40
8:00:53 12/27/2011 12 27 2011 8 650 525011 4817944 93 40
12:00:48 2/16/2013 2 16 2013 12 663 524673 4817943 94 40
6:00:25 4/23/2014 4 23 2014 6 913 523192 4817938 205 40
12:00:53 3/18/2010 3 18 2010 12 647 522142 4817934 207 40
6:00:55 4/29/2011 4 29 2011 6 669 523040 4817937 205 40
20:00:27 4/24/2014 4 24 2014 20 907 524296 4817942 125 39
22:00:35 3/19/2010 3 19 2010 22 646 520881 4817930 210 40
8:00:41 3/15/2012 3 15 2012 8 665 521397 4817932 209 40
18:00:47 4/22/2012 4 22 2012 18 672 521217 4817931 209 40
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18:00:47 3/24/2011 3 24 2011 18 655 521169 4817931 210 40
10:00:47 5/4/2009 5 4 2009 10 634 521226 4817931 209 40
18:00:53 1/21/2013 1 21 2013 18 671 524056 4817941 125 39
16:00:41 12/29/2008 12 29 2008 16 635 521579 4817933 209 40
18:00:53 2/16/2010 2 16 2010 18 638 525182 4817945 93 40
2:00:42 4/28/2009 4 28 2009 2 646 521861 4817933 208 40
8:00:48 11/27/2010 11 27 2010 8 655 521562 4817933 209 40
14:00:54 12/19/2010 12 19 2010 14 657 521692 4817933 208 40
6:01:08 12/23/2012 12 23 2012 6 677 521736 4817933 208 40
4:00:26 3/27/2012 3 27 2012 4 678 521588 4817933 209 40
18:00:25 2/1/2011 2 1 2011 18 655 521786 4817933 208 40
12:00:56 12/21/2013 12 21 2013 12 914 521048 4817931 210 40
18:38:55 5/1/2014 5 1 2014 18 657 521500 4817932 209 40
8:00:56 3/4/2013 3 4 2013 8 679 521354 4817932 209 40
20:00:55 1/25/2012 1 25 2012 20 666 525664 4817947 91 40
14:00:50 11/26/2010 11 26 2010 14 657 520451 4817929 211 40
6:00:47 3/31/2009 3 31 2009 6 646 521729 4817933 208 40
14:00:24 12/21/2013 12 21 2013 14 914 521049 4817931 210 40
10:00:56 3/22/2011 3 22 2011 10 801 521479 4817933 209 40
0:00:35 2/2/2011 2 2 2011 0 655 521798 4817934 208 40
6:00:48 2/28/2014 2 28 2014 6 907 524494 4817943 94 40
4:00:21 4/28/2011 4 28 2011 4 666 524389 4817943 125 39
6:00:31 12/16/2012 12 16 2012 6 674 521412 4817933 209 40
0:00:47 1/24/2011 1 24 2011 0 650 523872 4817941 203 40
14:00:11 3/9/2009 3 9 2009 14 633 521776 4817934 208 40
2:00:46 4/12/2012 4 12 2012 2 666 525746 4817948 91 40
14:00:41 12/5/2008 12 5 2008 14 633 521441 4817933 209 40
10:00:54 2/12/2011 2 12 2011 10 641 521012 4817932 210 40
4:00:53 3/17/2010 3 17 2010 4 646 520848 4817931 210 40
0:00:44 3/30/2011 3 30 2011 0 654 521509 4817933 209 40
10:00:54 3/5/2010 3 5 2010 10 633 521289 4817933 209 40
0:00:54 12/25/2009 12 25 2009 0 643 520789 4817931 211 40
14:00:47 4/14/2013 4 14 2013 14 658 521538 4817933 209 40
0:00:56 4/10/2009 4 10 2009 0 648 521521 4817933 209 40
22:00:48 4/9/2009 4 9 2009 22 648 521527 4817933 209 40
18:01:10 4/18/2011 4 18 2011 18 662 522802 4817938 206 40
0:00:54 2/19/2010 2 19 2010 0 646 525145 4817946 93 40
10:01:12 4/6/2012 4 6 2012 10 657 521200 4817933 210 40
10:00:43 5/3/2009 5 3 2009 10 634 521931 4817935 208 40
2:00:56 4/20/2014 4 20 2014 2 914 521937 4817935 208 40
14:00:47 12/23/2012 12 23 2012 14 665 521565 4817934 209 40
10:00:55 12/30/2009 12 30 2009 10 639 521813 4817935 208 40
4:00:53 4/1/2011 4 1 2011 4 664 523511 4817940 204 40
18:00:53 2/6/2011 2 6 2011 18 639 523734 4817941 203 40
18:02:34 2/28/2014 2 28 2014 18 908 525591 4817948 92 40
6:00:47 4/5/2011 4 5 2011 6 650 525933 4817950 91 40
4:00:49 12/22/2012 12 22 2012 4 677 521743 4817935 208 40
22:00:53 2/7/2009 2 7 2009 22 632 521063 4817933 210 40
4:00:53 4/7/2011 4 7 2011 4 668 525965 4817950 91 40
6:00:52 3/11/2014 3 11 2014 6 907 521044 4817933 210 40
14:00:48 2/22/2013 2 22 2013 14 671 521609 4817934 208 40
4:00:54 3/29/2011 3 29 2011 4 655 522010 4817936 207 40
2:00:50 5/6/2011 5 6 2011 2 664 525685 4817949 91 40
10:00:41 2/17/2010 2 17 2010 10 640 525343 4817948 92 40
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10:00:53 11/20/2010 11 20 2010 10 654 521634 4817935 208 40
6:00:20 2/11/2012 2 11 2012 6 658 521863 4817935 208 40
18:00:23 3/29/2009 3 29 2009 18 634 521880 4817935 208 40
18:00:24 3/25/2009 3 25 2009 18 638 521767 4817935 208 40
0:00:53 2/9/2012 2 9 2012 0 665 524421 4817944 94 40
18:01:02 3/19/2010 3 19 2010 18 639 521059 4817933 210 40
0:00:47 1/21/2011 1 21 2011 0 657 521792 4817935 208 40
4:00:53 1/14/2010 1 14 2010 4 638 520997 4817933 210 40
6:00:55 1/8/2013 1 8 2013 6 665 523556 4817941 204 40
22:00:48 2/8/2012 2 8 2012 22 665 524419 4817944 94 40
20:00:53 3/25/2012 3 25 2012 20 663 521051 4817933 210 40
12:00:49 2/19/2010 2 19 2010 12 647 525441 4817948 92 40
12:00:24 2/19/2009 2 19 2009 12 632 524943 4817947 93 40
4:01:11 2/9/2012 2 9 2012 4 665 524417 4817945 94 40
6:00:24 2/20/2010 2 20 2010 6 633 525356 4817948 92 40
6:00:54 2/11/2014 2 11 2014 6 916 521882 4817936 208 40
6:00:47 3/20/2008 3 20 2008 6 631 521735 4817936 208 40
16:00:42 3/3/2009 3 3 2009 16 637 524024 4817943 125 39
12:00:43 11/23/2011 11 23 2011 12 665 520951 4817933 210 40
4:00:42       4/2/2012        4       2       2012    4       678     525696  4817950 91      40
18:00:53        1/21/2010       1       21      2010    18      643     524265  4817944 125     39
16:01:17        1/13/2014       1       13      2014    16      917     523857  4817943 203     40
14:00:54        12/3/2010       12      3       2010    14      639     520474  4817932 211     40
18:00:42        12/25/2012      12      25      2012    18      677     520945  4817933 210     40
14:00:24        4/13/2009       4       13      2009    14      634     521422  4817935 209     40
10:00:50        2/8/2013        2       8       2013    10      663     524528  4817945 94      40
18:00:54        1/5/2010        1       5       2010    18      633     522146  4817937 207     40
6:01:12 4/4/2014        4       4       2014    6       917     524670  4817946 94      40
22:00:17        4/9/2009        4       9       2009    22      637     521508  4817935 209     40
18:00:28        3/1/2009        3       1       2009    18      633     521175  4817934 210     40
12:00:43        2/14/2012       2       14      2012    12      658     521284  4817934 209     40
14:00:54        3/16/2011       3       16      2011    14      654     522166  4817937 207     40
8:00:55 3/4/2013        3       4       2013    8       665     521369  4817935 209     40
2:00:17 2/23/2009       2       23      2009    2       632     525004  4817947 93      40
6:03:05 4/1/2011        4       1       2011    6       664     523516  4817942 204     40
8:00:53 1/10/2014       1       10      2014    8       909     524876  4817947 93      40
12:00:41        12/30/2009      12      30      2009    12      639     521813  4817936 208     40
6:00:53 3/30/2011       3       30      2011    6       650     523506  4817942 204     40
18:00:48        3/7/2010        3       7       2010    18      646     521062  4817934 210     40
2:00:23 4/2/2011        4       2       2011    2       658     521517  4817935 209     40
6:00:23 12/22/2012      12      22      2012    6       677     521746  4817936 208     40
0:00:53 3/27/2010       3       27      2010    0       644     525986  4817951 91      40
2:00:56 2/20/2009       2       20      2009    2       633     521483  4817935 209     40
6:00:53 3/20/2008       3       20      2008    6       633     521712  4817936 208     40
4:00:38 12/23/2012      12      23      2012    4       677     521712  4817936 208     40
0:00:36 1/14/2014       1       14      2014    0       917     523562  4817942 204     40
18:00:33        3/5/2011        3       5       2011    18      801     523600  4817942 204     40
22:01:10        1/31/2012       1       31      2012    22      658     520941  4817934 210     40
16:00:54        1/20/2014       1       20      2014    16      671     521254  4817935 209     40
8:02:12 11/26/2013      11      26      2013    8       914     520767  4817933 211     40
4:00:57 1/10/2014       1       10      2014    4       909     524875  4817947 93      40
10:00:42        1/19/2009       1       19      2009    10      635     521515  4817936 209     40
6:00:17 3/23/2011       3       23      2011    6       659     521589  4817936 209     40
2:00:42 4/2/2011        4       2       2011    2       650     521597  4817936 209     40
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0:00:41 1/13/2012       1       13      2012    0       658     525377  4817949 92      40
0:00:55 4/2/2012        4       2       2012    0       677     523184  4817941 205     40
22:00:26        3/25/2010       3       25      2010    22      640     524870  4817947 93      40
8:00:26 2/10/2011       2       10      2011    8       650     522004  4817937 208     40
0:00:43 4/21/2011       4       21      2011    0       664     523123  4817941 205     40
2:00:50 3/29/2011       3       29      2011    2       658     521494  4817936 209     40
2:00:25 4/28/2011       4       28      2011    2       666     524382  4817946 125     39
0:00:50 4/2/2011        4       2       2011    0       650     521593  4817936 209     40
6:00:23 3/27/2012       3       27      2012    6       678     521587  4817936 209     40
6:00:54 1/12/2013       1       12      2013    6       679     524181  4817945 125     39
18:00:56        4/2/2011        4       2       2011    18      650     526100  4817952 90      40
2:00:50 2/21/2009       2       21      2009    2       632     524779  4817947 94      40
6:00:36 3/4/2013        3       4       2013    6       665     521371  4817936 209     40
18:00:43        2/7/2009        2       7       2009    18      632     521077  4817935 210     40
18:00:46        2/21/2010       2       21      2010    18      639     525936  4817952 91      40
2:00:23 4/7/2011        4       7       2011    2       668     525965  4817952 91      40
20:00:39        2/14/2014       2       14      2014    20      907     526268  4817953 90      40
14:00:47        3/8/2009        3       8       2009    14      633     521056  4817935 210     40
12:00:47        3/26/2011       3       26      2011    12      665     521211  4817935 209     40
0:00:49 4/2/2012        4       2       2012    0       678     525674  4817951 91      40
7:42:54 12/17/2013      12      17      2013    7       657     521759  4817937 208     40
4:01:11 1/20/2010       1       20      2010    4       643     524570  4817947 94      40
8:01:11 3/3/2012        3       3       2012    8       665     521846  4817938 208     40
18:00:53        3/29/2011       3       29      2011    18      655     521513  4817937 209     40
12:00:53        2/8/2011        2       8       2011    12      650     520734  4817934 211     40
2:01:05 3/29/2011       3       29      2011    2       655     522011  4817938 207     40
8:00:54 1/18/2011       1       18      2011    8       647     521099  4817935 210     40
2:00:48 1/14/2010       1       14      2010    2       638     520958  4817935 210     40
2:00:54 2/9/2012        2       9       2012    2       665     524416  4817947 94      40
10:00:52        1/31/2013       1       31      2013    10      677     520854  4817935 210     40
8:00:47 2/23/2009       2       23      2009    8       632     525002  4817949 93      40
12:00:39        3/19/2010       3       19      2010    12      639     521026  4817935 210     40
22:00:54        2/17/2009       2       17      2009    22      637     526367  4817954 90      40
6:01:15 3/29/2011       3       29      2011    6       655     522012  4817939 207     40
12:01:14        3/16/2011       3       16      2011    12      655     522134  4817939 207     40
16:00:58        4/24/2009       4       24      2009    16      640     525824  4817952 91      40
2:00:53 3/31/2011       3       31      2011    2       666     523702  4817944 203     40
16:00:47        4/13/2009       4       13      2009    16      634     521431  4817937 209     40
12:00:53        12/21/2013      12      21      2013    12      671     521106  4817936 210     40
14:00:45        2/26/2011       2       26      2011    14      647     521318  4817937 209     40
8:00:54 3/25/2009       3       25      2009    8       634     521809  4817938 208     40
14:00:44        3/28/2011       3       28      2011    14      664     521598  4817938 209     40
14:00:20        11/27/2010      11      27      2010    14      655     521138  4817936 210     40
0:00:41 4/23/2009       4       23      2009    0       639     523037  4817942 205     40
2:00:57 4/19/2014       4       19      2014    2       914     523162  4817943 205     40
8:00:54 12/29/2009      12      29      2009    8       641     520552  4817935 211     40
12:00:26        1/31/2013       1       31      2013    12      680     521009  4817936 210     40
18:00:51        2/8/2014        2       8       2014    18      908     525846  4817953 91      40
4:00:47 3/4/2013        3       4       2013    4       679     521351  4817937 209     40
6:00:14 1/11/2011       1       11      2011    6       650     521740  4817938 208     40
6:00:53 3/14/2011       3       14      2011    6       801     521297  4817937 209     40
4:00:47 4/4/2014        4       4       2014    4       917     524671  4817949 94      40
18:00:44        12/21/2012      12      21      2012    18      671     521593  4817938 209     40
22:01:11        1/1/2010        1       1       2010    22      638     525045  4817950 93      40
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8:00:26 2/20/2010       2       20      2010    8       633     525353  4817951 92      40
8:00:41 12/24/2009      12      24      2009    8       643     521527  4817938 209     40
18:00:41        4/29/2011       4       29      2011    18      658     525413  4817951 92      40
20:00:39        1/22/2014       1       22      2014    20      671     521651  4817938 208     40
0:00:26 4/15/2008       4       15      2008    0       633     520273  4817934 212     40
22:00:54        1/31/2011       1       31      2011    22      641     522007  4817939 207     40
6:00:55 1/9/2011        1       9       2011    6       646     521078  4817937 210     40
2:00:54 12/19/2008      12      19      2008    2       635     525179  4817951 93      40
12:00:44        4/13/2009       4       13      2009    12      634     521414  4817938 209     40
10:00:26        3/21/2010       3       21      2010    10      657     521112  4817937 210     40
10:00:43        4/29/2009       4       29      2009    10      640     521556  4817938 209     40
18:00:41        2/20/2009       2       20      2009    18      632     524809  4817949 94      40
6:00:50 4/7/2011        4       7       2011    6       668     525964  4817954 91      40
14:00:53        12/21/2013      12      21      2013    14      671     521107  4817937 210     40
8:00:47 12/22/2012      12      22      2012    8       677     521745  4817939 208     40
10:00:56        2/16/2014       2       16      2014    10      917     520955  4817936 210     40
18:00:47        1/15/2010       1       15      2010    18      638     521000  4817937 210     40
2:00:23 4/2/2012        4       2       2012    2       678     525676  4817953 91      40
12:00:56        2/20/2009       2       20      2009    12      633     521734  4817939 208     40
0:00:57 2/1/2011        2       1       2011    0       641     522008  4817940 207     40
22:00:10        2/20/2009       2       20      2009    22      637     525216  4817951 93      40
10:00:56        4/26/2013       4       26      2013    10      671     521579  4817939 209     40
8:00:53 2/11/2014       2       11      2014    8       916     521884  4817940 208     40
22:00:47        3/19/2012       3       19      2012    22      666     521102  4817937 210     40
10:01:18        2/7/2014        2       7       2014    10      679     521737  4817939 208     40
12:00:54        12/24/2013      12      24      2013    12      917     520905  4817937 210     40
8:00:16 2/26/2011       2       26      2011    8       655     521792  4817939 208     40
18:00:54        3/19/2010       3       19      2010    18      647     520798  4817936 211     40
6:00:54 3/1/2010        3       1       2010    6       633     521039  4817937 210     40
8:00:47 2/11/2012       2       11      2012    8       658     521866  4817940 208     40
0:00:50 12/3/2010       12      3       2010    0       655     525096  4817951 93      40
8:00:53 3/20/2008       3       20      2008    8       633     521713  4817939 208     40
12:00:53        1/1/2014        1       1       2014    12      679     520994  4817937 210     40
10:01:23        2/3/2013        2       3       2013    10      677     521220  4817938 209     40
4:00:54 3/19/2008       3       19      2008    4       636     521918  4817940 208     40
18:01:00        1/27/2011       1       27      2011    18      639     523754  4817946 203     40
12:00:54        1/28/2011       1       28      2011    12      646     525392  4817952 92      40
2:00:42 12/24/2009      12      24      2009    2       643     521520  4817939 209     40
6:00:48 12/18/2013      12      18      2013    6       908     521909  4817940 208     40
0:00:42 2/8/2011        2       8       2011    0       641     520966  4817937 210     40
14:00:48        2/16/2013       2       16      2013    14      663     524683  4817950 94      40
12:00:41        1/1/2014        1       1       2014    12      914     521034  4817938 210     40
4:00:54 4/12/2012       4       12      2012    4       666     525747  4817954 91      40
10:00:29        3/13/2012       3       13      2012    10      665     521848  4817940 208     40
14:00:53        1/26/2014       1       26      2014    14      679     520705  4817937 211     40
12:00:49        1/28/2011       1       28      2011    12      650     525176  4817952 93      40
0:00:25 4/7/2011        4       7       2011    0       668     525963  4817955 91      40
10:01:11        11/23/2011      11      23      2011    10      665     520948  4817938 210     40
0:00:53 1/24/2011       1       24      2011    0       639     524079  4817948 125     39
20:00:48        4/23/2014       4       23      2014    20      917     524144  4817948 125     39
0:01:12 3/30/2014       3       30      2014    0       918     525856  4817955 91      40
6:00:42 4/1/2008        4       1       2008    6       631     521406  4817939 209     40
4:00:42 1/8/2013        1       8       2013    4       665     523551  4817946 204     40
18:00:56        2/20/2010       2       20      2010    18      640     525936  4817955 91      40
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0:00:33 2/20/2009       2       20      2009    0       633     521486  4817940 209     40
14:00:22        3/5/2010        3       5       2010    14      633     521308  4817939 209     40
14:00:59        3/7/2011        3       7       2011    14      653     520614  4817937 211     40
12:00:41        1/2/2011        1       2       2011    12      646     522551  4817943 206     40
10:00:25        5/10/2010       5       10      2010    10      657     521179  4817939 210     40
0:00:55 2/7/2010        2       7       2010    0       638     520911  4817938 210     40
18:00:15        3/30/2011       3       30      2011    18      668     524069  4817949 125     39
0:00:43 4/10/2009       4       10      2009    0       642     524592  4817951 94      40
18:01:00        3/24/2009       3       24      2009    18      646     521041  4817939 210     40
16:00:41        2/18/2010       2       18      2010    16      643     524567  4817950 94      40
18:00:43        3/19/2014       3       19      2014    18      909     522013  4817942 207     40
14:00:35        1/13/2014       1       13      2014    14      917     524191  4817949 125     39
14:00:42        12/27/2012      12      27      2012    14      665     520985  4817938 210     40
2:00:49 2/20/2011       2       20      2011    2       646     521403  4817940 209     40
12:00:53        2/9/2014        2       9       2014    12      914     521378  4817940 209     40
14:00:41        1/4/2013        1       4       2013    14      658     521423  4817940 209     40
18:01:46        1/2/2011        1       2       2011    18      653     526246  4817957 90      40
0:00:24 12/15/2013      12      15      2013 0 908 524316 4817950 125 39
18:00:43 5/5/2011 5 5 2011 18 667 521045 4817939 210 40
8:00:42 4/26/2013 4 26 2013 8 671 521573 4817941 209 40
22:00:44 12/29/2009 12 29 2009 22 646 522036 4817942 207 40
16:00:50 11/27/2010 11 27 2010 16 655 521136 4817939 210 40
2:01:12 4/6/2011 4 6 2011 2 662 524260 4817950 125 39
10:00:54 2/18/2010 2 18 2010 10 639 525095 4817953 93 40
22:00:47 4/17/2011 4 17 2011 22 655 523103 4817946 205 40
18:00:51 3/3/2011 3 3 2011 18 650 523764 4817948 203 40
20:00:24 1/17/2012 1 17 2012 20 663 523507 4817947 204 40
22:00:53 3/22/2013 3 22 2013 22 663 521004 4817939 210 40
6:00:53 3/1/2014 3 1 2014 6 679 521458 4817940 209 40
22:00:50 4/2/2010 4 2 2010 22 746 525954 4817956 91 40
18:00:54 4/19/2014 4 19 2014 18 914 521907 4817942 208 40
0:00:30 1/11/2011 1 11 2011 0 638 521761 4817942 208 40
2:00:37 4/12/2009 4 12 2009 2 648 526171 4817957 90 40
14:00:24 1/13/2014 1 13 2014 14 907 523942 4817949 203 40
6:00:56 2/10/2011 2 10 2011 6 650 521999 4817942 208 40
12:00:47 12/14/2011 12 14 2011 12 667 524528 4817951 94 40
0:00:46 3/11/2014 3 11 2014 0 916 524870 4817952 93 40
18:00:43 4/10/2011 4 10 2011 18 655 522439 4817944 206 40
8:00:17 2/16/2012 2 16 2012 8 658 521225 4817940 209 40
0:00:48 3/23/2013 3 23 2013 0 663 521005 4817939 210 40
2:00:43 3/23/2011 3 23 2011 2 659 521587 4817941 209 40
4:00:53 4/1/2008 4 1 2008 4 631 521404 4817941 209 40
4:00:54 4/7/2012 4 7 2012 4 678 526395 4817959 90 40
8:00:49 4/5/2013 4 5 2013 8 671 524631 4817952 94 40
12:00:53 3/28/2011 3 28 2011 12 654 521734 4817942 208 40
22:00:47 2/19/2009 2 19 2009 22 633 521483 4817941 209 40
14:00:53 12/14/2011 12 14 2011 14 667 524524 4817952 94 40
22:00:55 2/20/2009 2 20 2009 22 632 524776 4817953 94 40
12:00:42 3/23/2014 3 23 2014 12 917 520871 4817939 210 40
2:00:19 12/3/2010 12 3 2010 2 655 525025 4817954 93 40
0:00:45 3/30/2012 3 30 2012 0 678 525795 4817956 91 40
18:01:18 12/11/2010 12 11 2010 18 638 524686 4817952 94 40
2:01:33 3/17/2010 3 17 2010 2 647 520401 4817938 212 40
10:00:56 3/21/2010 3 21 2010 10 646 520917 4817940 210 40
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22:00:53 2/12/2010 2 12 2010 22 643 524879 4817953 93 40
0:00:47 3/20/2011 3 20 2011 0 669 521476 4817941 209 40
22:00:55 3/6/2011 3 6 2011 22 801 521402 4817941 209 40
16:00:53 3/21/2010 3 21 2010 16 643 520824 4817939 210 40
6:00:18 12/19/2008 12 19 2008 6 635 525153 4817954 93 40
12:00:41 3/8/2009 3 8 2009 12 633 521061 4817940 210 40
4:00:48 12/12/2012 12 12 2012 4 665 524681 4817952 94 40
22:00:43 12/24/2009 12 24 2009 22 641 521753 4817942 208 40
20:00:53 1/13/2014 1 13 2014 20 917 523705 4817949 203 40
0:00:54 2/19/2009 2 19 2009 0 632 526128 4817958 90 40
4:01:19 1/20/2014 1 20 2014 4 671 521530 4817942 209 40
6:00:36 3/24/2011 3 24 2011 6 654 521336 4817941 209 40
8:00:47 1/29/2011 1 29 2011 8 655 521827 4817943 208 40
18:00:49 2/24/2011 2 24 2011 18 647 523078 4817947 205 40
8:01:38 4/3/2014 4 3 2014 8 917 521198 4817941 210 40
6:00:48 1/12/2011 1 12 2011 6 654 521705 4817943 208 40
4:00:42 3/23/2011 3 23 2011 4 659 521585 4817942 209 40
2:00:41 1/20/2014 1 20 2014 2 671 521483 4817942 209 40
14:00:20 2/27/2012 2 27 2012 14 658 520945 4817940 210 40
12:00:20 2/10/2009 2 10 2009 12 634 522116 4817944 207 40
10:00:52 2/21/2014 2 21 2014 10 917 521456 4817942 209 40
12:00:54 1/10/2011 1 10 2011 12 638 521662 4817943 208 40
8:01:11 1/18/2011 1 18 2011 8 654 521075 4817941 210 40
10:00:41 1/23/2010 1 23 2010 10 640 521640 4817943 208 40
16:00:43 4/5/2008 4 5 2008 16 637 523530 4817949 204 40
18:00:45 1/17/2011 1 17 2011 18 657 520810 4817940 210 40
22:00:56 2/24/2011 2 24 2011 22 647 523076 4817948 205 40
8:00:45 1/29/2011 1 29 2011 8 642 525201 4817955 93 40
22:00:48 3/5/2011 3 5 2011 22 801 523592 4817949 204 40
8:00:43 4/1/2012 4 1 2012 8 679 521547 4817943 209 40
0:00:53 2/25/2011 2 25 2011 0 647 523077 4817948 205 40
22:00:41 4/1/2012 4 1 2012 22 678 525675 4817957 91 40
6:00:42 4/19/2008 4 19 2008 6 633 520233 4817939 212 40
18:00:23 1/29/2011 1 29 2011 18 655 521559 4817943 209 40
10:00:54 2/16/2010 2 16 2010 10 647 525004 4817955 93 40
22:00:42 1/12/2012 1 12 2012 22 658 525409 4817956 92 40
12:00:48 12/7/2011 12 7 2011 12 655 520760 4817940 211 40
10:00:47 2/7/2014 2 7 2014 10 914 521757 4817943 208 40
18:01:33 4/11/2012 4 11 2012 18 672 522017 4817944 207 40
6:00:54 4/7/2012 4 7 2012 6 678 526393 4817960 90 40
0:00:56 4/7/2014 4 7 2014 0 908 524267 4817952 125 39
22:00:42 4/1/2012 4 1 2012 22 677 523100 4817948 205 40
10:00:37 12/24/2013 12 24 2013 10 917 520905 4817941 210 40
4:00:54 3/31/2009 3 31 2009 4 644 521803 4817944 208 40
6:00:43 3/23/2011 3 23 2011 6 801 521504 4817943 209 40
0:00:55 4/18/2011 4 18 2011 0 655 523101 4817948 205 40
22:00:54 2/7/2011 2 7 2011 22 641 520954 4817941 210 40
18:00:47 12/26/2009 12 26 2009 18 641 520598 4817940 211 40
10:00:53 4/18/2012 4 18 2012 10 677 524469 4817953 94 40
0:00:39 1/4/2011 1 4 2011 0 653 520198 4817939 212 40
16:00:49 1/17/2011 1 17 2011 16 657 520872 4817941 210 40
12:00:34 3/22/2011 3 22 2011 12 801 521688 4817944 208 40
2:00:42 2/20/2011 2 20 2011 2 655 521397 4817943 209 40
22:00:53 12/21/2012 12 21 2012 22 677 521784 4817944 208 40
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8:00:55 4/6/2011 4 6 2011 8 669 523866 4817951 203 40
12:00:52 1/31/2009 1 31 2009 12 633 521536 4817943 209 40
18:00:42 4/16/2012 4 16 2012 18 671 521536 4817943 209 40
18:00:53 11/27/2010 11 27 2010 18 655 521104 4817942 210 40
4:00:35 2/10/2011 2 10 2011 4 655 521781 4817944 208 40
22:00:57 4/15/2014 4 15 2014 22 909 525499 4817957 92 40
16:00:39 1/17/2011 1 17 2011 16 654 520723 4817941 211 40
14:01:12 1/17/2011 1 17 2011 14 657 520867 4817941 210 40
18:00:43 3/26/2011 3 26 2011 18 666 524099 4817952 125 39
4:00:23 2/10/2011 2 10 2011 4 650 521999 4817945 208 40
12:00:52 3/27/2013 3 27 2013 12 679 521545 4817943 209 40
2:00:42 2/1/2011 2 1 2011 2 641 522008 4817945 207 40
10:00:47 1/6/2010 1 6 2010 10 633 521404 4817943 209 40
18:00:54 4/8/2010 4 8 2010 18 646 524902 4817955 93 40
12:00:11 12/24/2008 12 24 2008 12 632 521568 4817943 209 40
12:00:53 1/26/2011 1 26 2011 12 650 524294 4817953 125 39
10:00:21 2/20/2013 2 20 2013 10 663 521704 4817944 208 40
8:00:42 4/26/2011 4 26 2011 8 664 524318 4817953 125 39
16:00:39 12/21/2013 12 21 2013 16 917 521376 4817943 209 40
22:00:50 4/6/2011 4 6 2011 22 668 525971 4817959 91 40
4:00:51 4/25/2014 4 25 2014 4 909 521710 4817944 208 40
8:00:47 12/10/2012 12 10 2012 8 677 525957 4817959 91 40
10:00:44 2/11/2014 2 11 2014 10 916 521877 4817945 208 40
22:00:53 1/12/2014 1 12 2014 22 916 523757 4817951 203 40
10:00:54 5/7/2011 5 7 2011 10 667 521768 4817945 208 40
6:00:47 1/10/2014 1 10 2014 6 909 524874 4817956 93 40
0:00:23 3/25/2009 3 25 2009 0 637 524351 4817954 125 39
4:00:23 2/7/2009 2 7 2009 4 632 522011 4817946 207 40
10:00:27 12/14/2011 12 14 2011 10 667 524546 4817954 94 40
18:00:41 3/24/2011 3 24 2011 18 661 521300 4817943 209 40
0:00:43 1/14/2010 1 14 2010 0 638 520975 4817942 210 40
22:00:54 4/16/2011 4 16 2011 22 664 526129 4817960 90 40
22:00:53 2/13/2011 2 13 2011 22 801 523778 4817952 203 40
10:01:11 2/8/2013 2 8 2013 10 679 524476 4817954 94 40
2:00:48 3/24/2011 3 24 2011 2 654 521330 4817944 209 40
8:01:51 1/11/2011 1 11 2011 8 650 521741 4817945 208 40
0:00:49 2/1/2011 2 1 2011 0 655 521951 4817946 208 40
8:00:48 2/22/2009 2 22 2009 8 634 521522 4817945 209 40
18:00:29 12/29/2009 12 29 2009 18 646 522036 4817946 207 40
18:00:53 1/23/2011 1 23 2011 18 639 523708 4817952 203 40
12:00:53 3/5/2010 3 5 2010 12 633 521302 4817944 209 40
2:00:41 4/27/2011 4 27 2011 2 658 525797 4817960 91 40
12:00:48 1/17/2010 1 17 2010 12 633 521303 4817944 209 40
12:01:43 4/26/2014 4 26 2014 12 917 522026 4817947 207 40
0:00:25 1/20/2014 1 20 2014 0 671 521508 4817945 209 40
8:00:42 2/7/2011 2 7 2011 8 641 521177 4817944 210 40
22:00:53 12/27/2013 12 27 2013 22 914 520249 4817941 212 40
12:00:37 3/28/2011 3 28 2011 12 801 521748 4817946 208 40
2:01:19 12/25/2009 12 25 2009 2 647 520797 4817943 211 40
22:00:14 2/4/2010 2 4 2010 22 633 521891 4817947 208 40
12:00:20 3/3/2013 3 3 2013 12 658 521297 4817945 209 40
18:00:31 12/23/2009 12 23 2009 18 643 521430 4817945 209 40
18:00:41 3/21/2011 3 21 2011 18 655 523489 4817952 204 40
18:01:18 3/17/2010 3 17 2010 18 644 521625 4817946 208 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:01:03 3/1/2013 3 1 2013 22 665 523715 4817953 203 40
4:00:13 12/19/2008 12 19 2008 4 633 525098 4817958 93 40
14:00:20 12/30/2009 12 30 2009 14 641 521704 4817946 208 40
10:00:48 12/9/2010 12 9 2010 10 638 521526 4817946 209 40
0:00:54 12/25/2009 12 25 2009 0 640 521057 4817944 210 40
10:00:54 3/21/2010 3 21 2010 10 801 521509 4817946 209 40
18:00:53 1/15/2010 1 15 2010 18 647 520321 4817942 212 40
2:00:56 3/2/2014 3 2 2014 2 908 524273 4817955 125 39
22:00:25 4/14/2008 4 14 2008 22 633 520280 4817942 212 40
16:01:41 1/13/2014 1 13 2014 16 671 524027 4817954 125 39
18:01:18 1/7/2013 1 7 2013 18 675 524095 4817955 125 39
8:00:26 2/16/2010 2 16 2010 8 639 525066 4817958 93 40
12:00:33 3/28/2011 3 28 2011 12 664 521615 4817946 208 40
4:00:54 4/5/2013 4 5 2013 4 679 521525 4817946 209 40
18:00:48 2/21/2010 2 21 2010 18 647 525335 4817959 92 40
12:00:54 4/29/2009 4 29 2009 12 646 521449 4817946 209 40
12:00:56 1/13/2014 1 13 2014 12 917 524183 4817955 125 39
8:00:48 3/1/2010 3 1 2010 8 633 521068 4817945 210 40
22:00:42 3/21/2011 3 21 2011 22 650 523548 4817953 204 40
22:00:07 4/20/2008 4 20 2008 22 636 524221 4817956 125 39
12:00:53 2/19/2010 2 19 2010 12 643 525494 4817960 92 40
8:00:43 2/7/2009 2 7 2009 8 632 522012 4817948 207 40
18:00:42 3/3/2009 3 3 2009 18 637 523583 4817953 204 40
10:00:45 2/17/2011 2 17 2011 10 655 521834 4817948 208 40
22:01:42 4/19/2014 4 19 2014 22 916 520804 4817944 210 40
14:00:42 4/26/2014 4 26 2014 14 917 522027 4817948 207 40
6:00:47 4/3/2009 4 3 2009 6 646 521530 4817947 209 40
12:00:49 3/16/2011 3 16 2011 12 654 521943 4817948 208 40
20:00:44 2/27/2014 2 27 2014 20 914 520754 4817944 211 40
10:00:26 12/4/2012 12 4 2012 10 670 524421 4817957 94 40
14:00:35 3/31/2009 3 31 2009 14 646 521949 4817948 208 40
14:00:47 3/30/2011 3 30 2011 14 665 520799 4817945 211 40
4:00:47 2/7/2010 2 7 2010 4 638 520940 4817945 210 40
18:00:23 4/7/2013 4 7 2013 18 663 525276 4817960 92 40
20:00:54 4/5/2013 4 5 2013 20 679 521412 4817947 209 40
20:00:41 1/12/2012 1 12 2012 20 658 525480 4817961 92 40
8:00:36 2/1/2013 2 1 2013 8 680 521020 4817945 210 40
8:00:54 2/11/2011 2 11 2011 8 638 521848 4817948 208 40
16:00:30 3/27/2011 3 27 2011 16 666 521983 4817949 208 40
12:00:42 3/18/2010 3 18 2010 12 657 521797 4817948 208 40
18:00:35 2/12/2010 2 12 2010 18 643 524875 4817959 93 40
4:00:53 12/24/2009 12 24 2009 4 643 521520 4817947 209 40
22:00:44 12/28/2008 12 28 2008 22 637 523693 4817954 203 40
16:00:32 2/17/2010 2 17 2010 16 638 525359 4817961 92 40
8:00:48 4/20/2012 4 20 2012 8 676 522150 4817949 207 40
10:00:53 2/22/2013 2 22 2013 10 677 521845 4817948 208 40
10:00:54 4/6/2014 4 6 2014 10 913 521947 4817949 208 40
18:00:18 3/4/2010 3 4 2010 18 647 524637 4817958 94 40
4:00:53 3/24/2011 3 24 2011 4 654 521330 4817947 209 40
12:00:48 2/15/2010 2 15 2010 12 647 524435 4817957 94 40
2:00:53 5/7/2011 5 7 2011 2 664 524297 4817957 125 39
18:00:47 3/26/2011 3 26 2011 18 659 524084 4817956 125 39
6:00:56 2/7/2010 2 7 2010 6 638 520943 4817946 210 40
8:00:25 12/21/2010 12 21 2010 8 650 522231 4817950 207 40
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22:00:55 1/2/2011 1 2 2011 22 653 526247 4817964 90 40
2:00:54 3/23/2011 3 23 2011 2 801 521503 4817948 209 40
6:00:54 1/20/2014 1 20 2014 6 671 521523 4817948 209 40
18:00:50 12/28/2008 12 28 2008 18 637 523690 4817955 203 40
16:00:54 12/22/2013 12 22 2013 16 671 521198 4817947 210 40
10:01:08 1/1/2014 1 1 2014 10 679 520998 4817946 210 40
18:00:53 3/5/2009 3 5 2009 18 633 521975 4817949 208 40
18:00:13 4/8/2014 4 8 2014 18 914 521750 4817949 208 40
8:00:34 12/20/2013 12 20 2013 8 671 521648 4817949 208 40
16:40:47 4/11/2013 4 11 2013 16 657 520779 4817946 211 40
22:00:14 4/24/2011 4 24 2011 22 658 524902 4817960 93 40
6:12:41 11/27/2013 11 27 2013 6 657 521267 4817947 209 40
20:00:42 1/12/2014 1 12 2014 20 916 523757 4817956 203 40
6:00:54 2/6/2013 2 6 2013 6 663 523808 4817956 203 40
6:00:53 2/18/2010 2 18 2010 6 633 525296 4817962 92 40
18:00:56 2/13/2011 2 13 2011 18 646 523872 4817956 203 40
18:00:44 4/4/2011 4 4 2011 18 659 525157 4817961 93 40
8:00:27 4/6/2014 4 6 2014 8 907 521878 4817950 208 40
8:00:47 2/14/2013 2 14 2013 8 677 521319 4817948 209 40
4:00:54 4/1/2010 4 1 2010 4 639 524688 4817959 94 40
10:00:50 2/18/2011 2 18 2011 10 650 521328 4817948 209 40
18:00:51 3/6/2011 3 6 2011 18 653 520657 4817946 211 40
8:00:48 12/24/2013 12 24 2013 8 907 521091 4817947 210 40
12:00:54 12/27/2012 12 27 2012 12 665 521069 4817947 210 40
8:00:23 2/7/2010 2 7 2010 8 638 520942 4817947 210 40
2:00:54 2/7/2010 2 7 2010 2 638 520942 4817947 210 40
18:00:53 2/9/2009 2 9 2009 18 633 525187 4817962 93 40
8:00:42 3/7/2013 3 7 2013 8 658 521346 4817948 209 40
4:00:56 3/5/2010 3 5 2010 4 642 526036 4817965 90 40
10:00:35 3/2/2012 3 2 2012 10 658 522137 4817951 207 40
8:00:54 2/10/2011 2 10 2011 8 657 521755 4817950 208 40
18:01:09 1/13/2010 1 13 2010 18 638 520996 4817947 210 40
2:01:41 5/4/2009 5 4 2009 2 640 522986 4817954 205 40
8:00:56 3/29/2009 3 29 2009 8 638 521488 4817949 209 40
18:00:54 1/22/2014 1 22 2014 18 671 521790 4817950 208 40
10:01:11 12/20/2012 12 20 2012 10 657 521276 4817948 209 40
20:00:53 12/27/2013 12 27 2013 20 914 520246 4817945 212 40
14:00:56 12/9/2010 12 9 2010 14 641 521254 4817948 209 40
6:00:53 12/14/2011 12 14 2011 6 667 524314 4817959 125 39
18:01:41 3/26/2013 3 26 2013 18 657 520359 4817945 212 40
14:00:55 12/7/2011 12 7 2011 14 655 520754 4817947 211 40
22:00:53 2/14/2009 2 14 2009 22 632 523955 4817957 203 40
18:00:55 3/12/2011 3 12 2011 18 655 520726 4817947 211 40
12:00:54 1/10/2011 1 10 2011 12 655 521683 4817950 208 40
18:01:11 2/6/2010 2 6 2010 18 638 520918 4817947 210 40
10:00:54 3/23/2011 3 23 2011 10 661 521915 4817950 208 40
12:00:56 2/23/2009 2 23 2009 12 637 525282 4817962 92 40
10:00:31 4/5/2014 4 5 2014 10 914 521648 4817950 208 40
4:00:42 2/17/2009 2 17 2009 4 634 521241 4817949 209 40
12:00:40 3/23/2011 3 23 2011 12 661 521917 4817951 208 40
6:00:45 4/1/2010 4 1 2010 6 639 524692 4817960 94 40
8:00:54 2/18/2010 2 18 2010 8 633 525298 4817963 92 40
16:00:56 4/4/2014 4 4 2014 16 914 521883 4817951 208 40
6:00:55 1/19/2012 1 19 2012 6 663 525074 4817962 93 40
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8:00:48 1/14/2010 1 14 2010 8 638 520994 4817948 210 40
4:00:47 3/27/2012 3 27 2012 4 680 521558 4817950 209 40
18:01:08 3/16/2010 3 16 2010 18 655 521381 4817949 209 40
18:00:54 2/20/2009 2 20 2009 18 632 525075 4817962 93 40
22:00:53 2/14/2011 2 14 2011 22 642 525967 4817966 91 40
18:00:54 1/29/2011 1 29 2011 18 641 521426 4817950 209 40
18:00:48 5/1/2009 5 1 2009 18 634 521247 4817949 209 40
6:00:56 12/14/2008 12 14 2008 6 637 525647 4817964 91 40
2:00:48 4/17/2011 4 17 2011 2 664 526133 4817966 90 40
14:01:25 4/9/2010 4 9 2010 14 641 522102 4817952 207 40
6:00:54 3/26/2010 3 26 2010 6 644 524329 4817960 125 39
14:00:43 2/26/2011 2 26 2011 14 654 521354 4817950 209 40
22:00:48 1/23/2011 1 23 2011 22 639 523707 4817957 203 40
0:00:57 1/27/2011 1 27 2011 0 639 524369 4817960 125 39
0:00:56 3/15/2014 3 15 2014 0 907 520990 4817948 210 40
12:00:53 1/30/2011 1 30 2011 12 647 520863 4817948 210 40
6:00:55 12/23/2013 12 23 2013 6 909 521122 4817949 210 40
10:00:41 3/28/2009 3 28 2009 10 637 521417 4817950 209 40
18:00:42 1/12/2011 1 12 2011 18 654 523739 4817958 203 40
18:00:44 5/4/2011 5 4 2011 18 654 520767 4817948 211 40
14:00:17 1/13/2014 1 13 2014 14 671 524024 4817959 125 39
4:00:23 3/29/2011 3 29 2011 4 658 521499 4817950 209 40
2:01:11 3/31/2009 3 31 2009 2 644 521807 4817951 208 40
8:00:55 1/25/2011 1 25 2011 8 642 524299 4817960 125 39
2:01:23 4/28/2010 4 28 2010 2 640 523988 4817959 203 40
22:00:30 3/9/2009 3 9 2009 22 633 521429 4817950 209 40
4:01:11 2/18/2010 2 18 2010 4 633 525295 4817964 92 40
2:00:54 2/9/2009 2 9 2009 2 637 524874 4817962 93 40
4:00:55 4/3/2009 4 3 2009 4 646 521531 4817951 209 40
8:00:49 2/15/2011 2 15 2011 8 650 521604 4817951 208 40
4:00:55 3/3/2010 3 3 2010 4 640 521929 4817952 208 40
18:00:54 2/21/2010 2 21 2010 18 640 526233 4817967 90 40
6:00:53 3/27/2012 3 27 2012 6 680 521563 4817951 209 40
12:00:42 2/27/2012 2 27 2012 12 658 520933 4817949 210 40
12:00:44 4/3/2009 4 3 2009 12 646 521083 4817950 210 40
2:00:42 4/6/2011 4 6 2011 2 658 525945 4817967 91 40
10:00:56 2/16/2010 2 16 2010 10 633 524964 4817963 93 40
6:01:12 4/2/2012 4 2 2012 6 677 523065 4817956 205 40
2:00:48 1/25/2011 1 25 2011 2 638 524239 4817960 125 39
18:00:53 3/5/2010 3 5 2010 18 644 524856 4817963 93 40
18:00:24 3/21/2011 3 21 2011 18 658 523751 4817959 203 40
14:00:48 12/28/2010 12 28 2010 14 639 523801 4817959 203 40
10:00:54 12/27/2012 12 27 2012 10 665 521073 4817950 210 40
10:00:29 3/25/2009 3 25 2009 10 633 522276 4817954 207 40
18:00:54 1/16/2011 1 16 2011 18 639 523782 4817959 203 40
2:00:42 2/17/2009 2 17 2009 2 634 521243 4817950 209 40
14:00:14 2/19/2010 2 19 2010 14 643 525494 4817965 92 40
6:00:53 12/24/2009 12 24 2009 6 643 521519 4817951 209 40
14:00:43 2/20/2009 2 20 2009 14 637 525103 4817964 93 40
0:00:42 2/9/2009 2 9 2009 0 637 524875 4817963 93 40
2:00:48 1/18/2011 1 18 2011 2 657 520811 4817949 210 40
18:00:47 4/18/2011 4 18 2011 18 669 523351 4817958 204 40
0:00:24 4/28/2011 4 28 2011 0 666 525008 4817964 93 40
18:00:52 12/29/2008 12 29 2008 18 632 524196 4817961 125 39
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0:00:56 3/25/2009 3 25 2009 0 640 524479 4817962 94 40
0:00:55 4/17/2011 4 17 2011 0 664 526134 4817968 90 40
6:00:21 11/22/2010 11 22 2010 6 641 521874 4817953 208 40
0:00:48 1/2/2010 1 2 2010 0 639 525269 4817965 92 40
22:00:42 4/4/2013 4 4 2013 22 671 524877 4817963 93 40
10:00:55 1/7/2011 1 7 2011 10 655 521790 4817953 208 40
0:00:55 4/1/2010 4 1 2010 0 746 524961 4817964 93 40
16:00:56 12/27/2012 12 27 2012 16 665 520945 4817950 210 40
12:00:55 2/9/2014 2 9 2014 12 671 521394 4817952 209 40
10:00:56 4/4/2009 4 4 2009 10 640 521366 4817951 209 40
4:00:53 4/5/2011 4 5 2011 4 650 526071 4817968 90 40
10:00:55 1/10/2011 1 10 2011 10 655 521791 4817953 208 40
8:00:27 2/25/2010 2 25 2010 8 640 524294 4817961 125 39
0:00:24 2/4/2009 2 4 2009 0 632 521915 4817953 208 40
0:00:53 3/7/2011 3 7 2011 0 650 521426 4817952 209 40
10:00:55 1/11/2014 1 11 2014 10 907 524306 4817962 125 39
2:00:44 1/27/2011 1 27 2011 2 639 524362 4817962 125 39
2:00:47 3/8/2013 3 8 2013 2 671 520823 4817950 210 40
4:00:50 11/22/2010 11 22 2010 4 641 521873 4817953 208 40
6:00:44 3/26/2011 3 26 2011 6 661 521413 4817952 209 40
18:00:23 1/5/2010 1 5 2010 18 633 521635 4817953 208 40
8:00:42 3/25/2009 3 25 2009 8 638 521433 4817952 209 40
12:00:15 3/29/2009 3 29 2009 12 634 521829 4817953 208 40
12:00:48 2/17/2010 2 17 2010 12 638 525309 4817966 92 40
14:00:47 12/25/2012 12 25 2012 14 674 521093 4817951 210 40
0:00:55 2/7/2013 2 7 2013 0 663 523720 4817960 203 40
2:00:54 3/2/2014 3 2 2014 2 917 522002 4817954 208 40
18:00:55 2/7/2014 2 7 2014 18 908 523106 4817958 205 40
2:00:43 4/4/2008 4 4 2008 2 633 521644 4817953 208 40
16:00:56 2/6/2013 2 6 2013 16 663 524201 4817962 125 39
4:00:43 12/18/2013 12 18 2013 4 914 521568 4817953 209 40
20:00:54 2/8/2014 2 8 2014 20 908 523784 4817961 203 40
10:02:13 2/10/2012 2 10 2012 10 641 522091 4817955 207 40
6:00:48 2/10/2011 2 10 2011 6 657 521755 4817954 208 40
18:01:24 3/7/2013 3 7 2013 18 657 520533 4817950 211 40
22:00:31 2/6/2013 2 6 2013 22 679 524196 4817962 125 39
18:00:54 1/22/2010 1 22 2010 18 640 522727 4817957 206 40
0:00:42 4/29/2011 4 29 2011 0 655 523006 4817958 205 40
12:00:56 1/21/2013 1 21 2013 12 671 524426 4817963 94 40
8:00:45 12/23/2013 12 23 2013 8 909 521132 4817952 210 40
8:00:27 3/17/2011 3 17 2011 8 658 521589 4817954 209 40
2:00:54 12/19/2008 12 19 2008 2 633 525111 4817966 93 40
22:00:42 2/6/2013 2 6 2013 22 663 523725 4817961 203 40
2:00:42 12/15/2013 12 15 2013 2 671 524415 4817963 94 40
0:00:43 11/22/2011 11 22 2011 0 665 521378 4817953 209 40
18:00:54 1/22/2010 1 22 2010 18 640 522666 4817957 206 40
2:00:54 2/15/2011 2 15 2011 2 642 525961 4817969 91 40
22:00:24 2/3/2009 2 3 2009 22 632 521915 4817955 208 40
12:00:22 3/28/2009 3 28 2009 12 637 521429 4817953 209 40
12:00:47 3/21/2013 3 21 2013 12 679 521370 4817953 209 40
22:00:39 1/31/2011 1 31 2011 22 655 521946 4817955 208 40
2:00:55 4/4/2014 4 4 2014 2 917 524631 4817964 94 40
0:00:48 2/15/2011 2 15 2011 0 642 525961 4817969 91 40
18:01:25 3/20/2013 3 20 2013 18 679 520925 4817952 210 40
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0:00:54 3/8/2011 3 8 2011 0 801 521077 4817952 210 40
6:00:54 4/4/2008 4 4 2008 6 633 521648 4817954 208 40
12:00:53 1/20/2011 1 20 2011 12 646 521964 4817955 208 40
22:00:50 3/7/2011 3 7 2011 22 801 521075 4817952 210 40
2:00:23 1/30/2011 1 30 2011 2 639 525843 4817969 91 40
22:00:47 3/24/2009 3 24 2009 22 640 524486 4817964 94 40
22:00:54 2/6/2010 2 6 2010 22 638 520917 4817952 210 40
14:00:44 3/27/2011 3 27 2011 14 654 522004 4817955 208 40
6:00:47 2/10/2013 2 10 2013 6 663 525182 4817967 93 40
6:00:44 3/19/2008 3 19 2008 6 633 521931 4817955 208 40
12:00:41 3/2/2012 3 2 2012 12 658 522128 4817956 207 40
14:00:43 2/18/2011 2 18 2011 14 657 521194 4817953 210 40
18:00:47 1/3/2014 1 3 2014 18 907 520624 4817951 211 40
10:01:18 2/18/2010 2 18 2010 10 646 524821 4817965 93 40
22:00:54 1/17/2011 1 17 2011 22 657 520811 4817952 210 40
16:00:44 12/27/2009 12 27 2009 16 638 521544 4817954 209 40
16:01:02 1/11/2014 1 11 2014 16 917 523895 4817962 203 40
12:01:41 4/13/2012 4 13 2012 12 665 521455 4817954 209 40
14:01:11 4/9/2014 4 9 2014 14 917 521692 4817955 208 40
6:00:54 3/8/2011 3 8 2011 6 801 521076 4817953 210 40
22:00:47 3/14/2014 3 14 2014 22 907 520971 4817953 210 40
2:00:53 3/15/2014 3 15 2014 2 917 524196 4817963 125 39
6:00:53 2/13/2010 2 13 2010 6 640 523693 4817962 203 40
6:00:56 1/14/2010 1 14 2010 6 638 520993 4817953 210 40
4:00:30 2/10/2013 2 10 2013 4 663 525184 4817967 93 40
22:00:47 3/24/2010 3 24 2010 22 654 521549 4817955 209 40
10:01:30 2/6/2012 2 6 2012 10 641 521408 4817954 209 40
20:00:48 4/4/2012 4 4 2012 20 657 520426 4817951 211 40
0:00:18 1/18/2011 1 18 2011 0 657 520805 4817953 210 40
0:01:39 5/1/2009 5 1 2009 0 640 521934 4817956 208 40
18:00:21 4/20/2011 4 20 2011 18 664 523181 4817960 205 40
4:00:47 3/27/2012 3 27 2012 4 677 521516 4817955 209 40
22:00:53 1/16/2011 1 16 2011 22 639 523779 4817963 203 40
2:00:48 3/22/2014 3 22 2014 2 909 525018 4817967 93 40
12:00:43 3/7/2010 3 7 2010 12 646 520958 4817953 210 40
8:00:53 1/20/2014 1 20 2014 8 671 521550 4817955 209 40
4:00:54 3/8/2011 3 8 2011 4 801 521076 4817954 210 40
22:00:44 2/29/2012 2 29 2012 22 663 523534 4817962 204 40
0:01:05 4/20/2011 4 20 2011 0 668 525301 4817968 92 40
14:00:48 1/17/2010 1 17 2010 14 633 521303 4817954 209 40
16:00:18 4/17/2014 4 17 2014 16 908 521525 4817955 209 40
4:00:53 4/26/2014 4 26 2014 4 909 521334 4817955 209 40
6:00:42 3/29/2011 3 29 2011 6 658 521500 4817955 209 40
0:00:42 3/19/2008 3 19 2008 0 636 523526 4817962 204 40
8:02:10 1/22/2010 1 22 2010 8 644 525863 4817970 91 40
4:00:54 3/24/2011 3 24 2011 4 801 521337 4817955 209 40
14:02:15 12/27/2009 12 27 2009 14 638 521518 4817955 209 40
14:01:48 2/10/2014 2 10 2014 14 917 521936 4817957 208 40
15:00:36 4/14/2010 4 14 2010 15 801 521902 4817957 208 40
20:01:12 2/6/2013 2 6 2013 20 679 524191 4817964 125 39
4:00:53 2/13/2010 2 13 2010 4 640 523696 4817963 203 40
12:00:54 12/27/2009 12 27 2009 12 638 521518 4817955 209 40
10:00:41 4/3/2009 4 3 2009 10 646 521078 4817954 210 40
22:00:50 3/16/2011 3 16 2011 22 650 524284 4817965 125 39
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22:00:41 1/13/2010 1 13 2010 22 638 520993 4817954 210 40
22:01:11 4/30/2010 4 30 2010 22 644 525343 4817969 92 40
6:00:18 3/24/2011 3 24 2011 6 801 521345 4817955 209 40
2:00:48 3/31/2011 3 31 2011 2 650 523674 4817963 203 40
4:00:21 2/9/2009 2 9 2009 4 637 524868 4817967 93 40
22:00:48 3/30/2011 3 30 2011 22 650 523703 4817963 203 40
14:00:49 1/6/2013 1 6 2013 14 680 521104 4817954 210 40
2:00:24 4/10/2009 4 10 2009 2 642 524630 4817966 94 40
16:00:53 12/29/2009 12 29 2009 16 638 521404 4817955 209 40
18:00:53 3/12/2010 3 12 2010 18 639 521313 4817955 209 40
6:00:53 3/21/2010 3 21 2010 6 650 521921 4817957 208 40
6:00:50 4/26/2014 4 26 2014 6 909 521337 4817955 209 40
18:00:45 2/12/2012 2 12 2012 18 663 525551 4817970 92 40
6:00:53 4/27/2011 4 27 2011 6 662 524318 4817966 125 39
6:00:42 2/24/2013 2 24 2013 6 658 521718 4817957 208 40
2:00:47 3/24/2011 3 24 2011 2 801 521341 4817956 209 40
22:01:52 1/2/2010 1 2 2010 22 638 524215 4817965 125 39
2:00:44 2/13/2010 2 13 2010 2 640 523709 4817964 203 40
12:00:53 4/3/2009 4 3 2009 12 644 521421 4817956 209 40
8:00:54 3/16/2009 3 16 2009 8 640 521966 4817958 208 40
18:01:24 1/1/2013 1 1 2013 18 657 520304 4817953 212 40
6:00:47 2/17/2009 2 17 2009 6 634 521240 4817956 209 40
12:00:51 3/30/2011 3 30 2011 12 655 520747 4817954 211 40
10:00:42 4/4/2009 4 4 2009 10 637 521404 4817956 209 40
8:00:53 1/27/2011 1 27 2011 8 638 521822 4817958 208 40
22:01:12 3/16/2014 3 16 2014 22 917 524239 4817966 125 39
6:00:50 2/9/2009 2 9 2009 6 637 524875 4817968 93 40
8:00:55 1/24/2011 1 24 2011 8 639 524408 4817967 125 39
22:00:48 12/2/2010 12 2 2010 22 654 524253 4817966 125 39
16:00:56 12/3/2010 12 3 2010 16 639 520488 4817954 211 40
0:00:43 1/8/2012 1 8 2012 0 658 521210 4817956 209 40
10:01:24 3/1/2009 3 1 2009 10 633 520993 4817955 210 40
12:00:42 2/22/2011 2 22 2011 12 646 521533 4817957 209 40
10:00:42 3/8/2012 3 8 2012 10 658 521917 4817958 208 40
6:00:20 2/7/2009 2 7 2009 6 632 522005 4817959 207 40
4:00:55 1/27/2011 1 27 2011 4 639 524352 4817967 125 39
16:00:42 2/20/2009 2 20 2009 16 632 525091 4817969 93 40
0:00:47 3/4/2014 3 4 2014 0 918 523960 4817965 203 40
14:00:56 4/6/2014 4 6 2014 14 913 522112 4817959 207 40
2:00:15 2/23/2009 2 23 2009 2 637 525511 4817971 92 40
6:00:54 2/2/2011 2 2 2011 6 647 521932 4817958 208 40
2:00:47 2/3/2010 2 3 2010 2 643 525089 4817970 93 40
6:00:47 1/24/2011 1 24 2011 6 639 524413 4817967 94 40
10:00:49 3/21/2010 3 21 2010 10 653 520797 4817955 211 40
10:01:12 5/9/2010 5 9 2010 10 646 521404 4817957 209 40
4:00:54 3/21/2010 3 21 2010 4 650 521924 4817959 208 40
12:00:53 12/20/2013 12 20 2013 12 909 521811 4817958 208 40
0:00:48 4/12/2011 4 12 2011 0 654 524400 4817967 125 39
6:00:52 4/24/2010 4 24 2010 6 640 525610 4817972 92 40
22:00:53 4/11/2011 4 11 2011 22 654 524397 4817967 125 39
18:00:42 11/27/2010 11 27 2010 18 655 521100 4817956 210 40
10:01:18 2/10/2012 2 10 2012 10 658 521905 4817959 208 40
18:00:24 2/14/2009 2 14 2009 18 632 523637 4817965 203 40
18:00:49 2/18/2009 2 18 2009 18 637 526135 4817974 90 40
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18:00:47 12/23/2012 12 23 2012 18 657 520426 4817954 211 40
10:00:54 2/10/2014 2 10 2014 10 914 521849 4817959 208 40
8:00:42 2/24/2013 2 24 2013 8 658 521720 4817958 208 40
10:00:54 2/5/2012 2 5 2012 10 665 524916 4817970 93 40
16:00:42 2/19/2009 2 19 2009 16 632 524707 4817969 94 40
10:00:41 2/9/2012 2 9 2012 10 665 525064 4817970 93 40
22:00:54 4/20/2013 4 20 2013 22 671 523910 4817966 203 40
8:00:46 1/31/2011 1 31 2011 8 654 521475 4817958 209 40
22:00:41 1/22/2014 1 22 2014 22 909 524312 4817968 125 39
10:00:48 3/29/2009 3 29 2009 10 634 521836 4817959 208 40
6:00:48 12/23/2013 12 23 2013 6 911 525166 4817971 93 40
8:00:47 2/10/2011 2 10 2011 8 655 521780 4817959 208 40
6:00:55 2/10/2011 2 10 2011 6 655 521783 4817959 208 40
18:00:56 1/11/2014 1 11 2014 18 917 523859 4817966 203 40
6:00:53 3/17/2010 3 17 2010 6 644 525461 4817972 92 40
12:00:56 2/9/2014 2 9 2014 12 679 521422 4817958 209 40
2:00:55 2/9/2013 2 9 2013 2 680 524087 4817967 125 39
10:00:48 1/17/2011 1 17 2011 10 641 521082 4817957 210 40
16:00:54 12/25/2012 12 25 2012 16 674 521085 4817957 210 40
2:00:54 3/1/2014 3 1 2014 2 908 524738 4817970 94 40
18:01:17 1/6/2013 1 6 2013 18 675 524144 4817968 125 39
10:00:37 2/2/2011 2 2 2011 10 641 521455 4817959 209 40
20:00:26 4/5/2014 4 5 2014 20 917 525871 4817974 91 40
0:00:20 3/17/2011 3 17 2011 0 650 524284 4817968 125 39
0:00:47 2/28/2014 2 28 2014 0 917 523699 4817966 203 40
0:00:31 3/1/2012 3 1 2012 0 663 523531 4817966 204 40
12:00:24 2/18/2011 2 18 2011 12 657 521213 4817958 209 40
16:00:53 3/25/2008 3 25 2008 16 635 522009 4817960 207 40
12:00:41 2/11/2012 2 11 2012 12 658 521304 4817958 209 40
4:00:41 4/4/2008 4 4 2008 4 633 521642 4817959 208 40
2:00:53 2/10/2011 2 10 2011 2 638 521843 4817960 208 40
2:00:53 12/23/2012 12 23 2012 2 657 520664 4817957 211 40
6:00:53 2/10/2011 2 10 2011 6 638 521886 4817960 208 40
18:00:53 2/14/2011 2 14 2011 18 642 525964 4817975 91 40
8:00:47 11/20/2011 11 20 2011 8 650 524251 4817969 125 39
12:00:47 1/17/2011 1 17 2011 12 657 520864 4817957 210 40
6:00:41 4/10/2009 4 10 2009 6 647 521536 4817959 209 40
10:00:48 12/30/2009 12 30 2009 10 641 521694 4817960 208 40
18:00:48 4/23/2008 4 23 2008 18 634 521937 4817961 208 40
4:00:54 3/17/2010 3 17 2010 4 644 525460 4817973 92 40
6:00:53 1/2/2010 1 2 2010 6 644 526052 4817975 90 40
0:00:29 12/29/2008 12 29 2008 0 637 523678 4817967 203 40
18:00:53 2/7/2009 2 7 2009 18 632 521074 4817958 210 40
18:00:54 3/11/2009 3 11 2009 18 640 521116 4817958 210 40
22:01:52 1/22/2010 1 22 2010 22 640 522732 4817964 206 40
4:00:55 1/13/2014 1 13 2014 4 907 523699 4817967 203 40
22:00:56 3/3/2010 3 3 2010 22 639 524293 4817969 125 39
4:00:55 10/26/2008 10 26 2008 4 637 521716 4817960 208 40
18:00:53 2/17/2009 2 17 2009 18 637 526351 4817977 90 40
0:00:30 3/2/2009 3 2 2009 0 633 521290 4817959 209 40
16:00:54 1/23/2010 1 23 2010 16 647 520435 4817957 211 40
18:00:53 2/22/2012 2 22 2012 18 663 524053 4817969 125 39
2:01:23 3/17/2010 3 17 2010 2 644 525459 4817974 92 40
18:00:54 3/20/2011 3 20 2011 18 669 522107 4817962 207 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:55 1/24/2010 1 24 2010 4 643 525793 4817975 91 40
4:00:54 4/6/2011 4 6 2011 4 662 524271 4817969 125 39
2:00:57 1/21/2011 1 21 2011 2 657 521881 4817961 208 40
10:00:48 1/7/2011 1 7 2011 10 657 521745 4817961 208 40
0:00:38 4/12/2012 4 12 2012 0 670 525604 4817974 92 40
6:00:39 1/25/2011 1 25 2011 6 642 524294 4817970 125 39
8:00:47 4/23/2009 4 23 2009 8 634 521467 4817960 209 40
10:00:54 12/31/2013 12 31 2013 10 911 524068 4817969 125 39
6:00:42 2/25/2010 2 25 2010 6 643 524365 4817970 125 39
0:00:42 2/27/2011 2 27 2011 0 638 521373 4817960 209 40
2:01:11 1/23/2010 1 23 2010 2 641 520275 4817956 212 40
8:00:54 3/15/2011 3 15 2011 8 654 522243 4817963 207 40
18:00:37 3/24/2014 3 24 2014 18 914 522605 4817964 206 40
10:00:43 5/3/2011 5 3 2011 10 654 522011 4817962 207 40
10:00:54 1/15/2010 1 15 2010 10 641 520854 4817958 210 40
2:00:54 1/13/2014 1 13 2014 2 907 523696 4817968 203 40
18:00:48 2/19/2009 2 19 2009 18 632 524686 4817971 94 40
6:00:53 4/1/2008 4 1 2008 6 634 521416 4817960 209 40
16:00:53 12/31/2010 12 31 2010 16 647 520706 4817958 211 40
16:00:26 3/7/2010 3 7 2010 16 646 520934 4817959 210 40
0:01:12 3/2/2013 3 2 2013 0 665 523696 4817968 203 40
8:00:54 12/25/2009 12 25 2009 8 647 521059 4817959 210 40
16:00:36 1/15/2010 1 15 2010 16 638 521132 4817959 210 40
20:00:54 12/24/2013 12 24 2013 20 671 521002 4817959 210 40
22:00:48 2/13/2011 2 13 2011 22 646 523779 4817968 203 40
22:00:41 4/12/2010 4 12 2010 22 653 522191 4817963 207 40
20:00:49 4/28/2011 4 28 2011 20 666 524297 4817970 125 39
0:01:15 3/31/2011 3 31 2011 0 650 523701 4817968 203 40
8:01:12 1/21/2011 1 21 2011 8 654 521847 4817962 208 40
0:00:53 12/23/2012 12 23 2012 0 677 521660 4817961 208 40
0:00:54 4/14/2012 4 14 2012 0 666 525330 4817974 92 40
18:00:54 3/1/2009 3 1 2009 18 633 520673 4817958 211 40
10:00:48 12/24/2008 12 24 2008 10 632 521799 4817962 208 40
0:01:47 2/7/2013 2 7 2013 0 679 524176 4817970 125 39
6:00:34 1/13/2014 1 13 2014 6 917 523897 4817969 203 40
22:00:24 3/28/2010 3 28 2010 22 640 526084 4817977 90 40
18:00:53 1/25/2012 1 25 2012 18 666 525212 4817974 93 40
18:00:48 12/21/2012 12 21 2012 18 657 520739 4817959 211 40
16:01:13 4/29/2009 4 29 2009 16 646 521140 4817960 210 40
4:00:48 12/9/2010 12 9 2010 4 639 524565 4817972 94 40
4:00:48 3/4/2014 3 4 2014 4 918 523971 4817970 203 40
2:00:41 3/8/2011 3 8 2011 2 801 521062 4817960 210 40
18:01:17 3/18/2010 3 18 2010 18 640 522606 4817965 206 40
18:00:55 2/28/2014 2 28 2014 18 909 525678 4817976 91 40
14:00:53 4/23/2009 4 23 2009 14 634 521401 4817961 209 40
6:00:55 3/27/2012 3 27 2012 6 677 521522 4817962 209 40
10:01:17 5/10/2010 5 10 2010 10 656 521212 4817961 209 40
18:00:33 2/9/2009 2 9 2009 18 637 525140 4817974 93 40
10:00:27 4/14/2010 4 14 2010 10 652 521412 4817961 209 40
10:00:43 4/4/2009 4 4 2009 10 647 521497 4817962 209 40
8:00:47 3/20/2008 3 20 2008 8 636 521836 4817963 208 40
0:00:27 12/23/2013 12 23 2013 0 907 522311 4817964 207 40
2:00:55 12/20/2012 12 20 2012 2 657 521393 4817961 209 40
4:00:53 12/6/2010 12 6 2010 4 641 522483 4817965 206 40
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12:00:44 12/5/2010 12 5 2010 12 654 521365 4817961 209 40
12:00:41 2/10/2014 2 10 2014 12 917 521941 4817963 208 40
18:00:53 12/11/2010 12 11 2010 18 642 525837 4817977 91 40
8:00:16 1/21/2011 1 21 2011 8 657 521876 4817963 208 40
22:00:53 11/25/2011 11 25 2011 22 662 521893 4817963 208 40
8:00:48 4/6/2012 4 6 2012 8 657 521120 4817961 210 40
4:00:54 1/30/2011 1 30 2011 4 639 525840 4817977 91 40
16:00:50 2/14/2014 2 14 2014 16 679 520928 4817960 210 40
22:00:31 12/2/2008 12 2 2008 22 633 521024 4817960 210 40
2:00:43 12/21/2012 12 21 2012 2 657 520866 4817960 210 40
6:00:54 2/12/2010 2 12 2010 6 640 523725 4817969 203 40
10:00:35 2/7/2014 2 7 2014 10 671 521685 4817963 208 40
6:00:23 3/2/2012 3 2 2012 6 658 521841 4817963 208 40
6:00:53 1/31/2011 1 31 2011 6 654 521465 4817962 209 40
22:00:54 12/24/2013 12 24 2013 22 671 521002 4817961 210 40
8:00:54 1/23/2010 1 23 2010 8 640 522919 4817967 205 40
2:00:24 4/1/2008 4 1 2008 2 634 521412 4817962 209 40
4:00:42 4/2/2010 4 2 2010 4 653 522628 4817966 206 40
2:00:53 1/21/2011 1 21 2011 2 654 521842 4817963 208 40
6:00:56 3/12/2010 3 12 2010 6 647 524445 4817972 94 40
10:44:18 4/12/2013 4 12 2013 10 657 521436 4817962 209 40
6:00:41 3/1/2013 3 1 2013 6 671 521794 4817963 208 40
16:00:41 4/19/2014 4 19 2014 16 914 521916 4817964 208 40
4:00:53 2/2/2011 2 2 2011 4 647 521924 4817964 208 40
8:00:53 2/12/2010 2 12 2010 8 640 523718 4817970 203 40
8:00:57 2/10/2011 2 10 2011 8 638 521904 4817964 208 40
10:00:41 1/21/2013 1 21 2013 10 663 524256 4817972 125 39
0:00:47 3/22/2011 3 22 2011 0 650 523654 4817970 203 40
2:00:54 3/21/2011 3 21 2011 2 668 521812 4817964 208 40
10:00:54 12/5/2010 12 5 2010 10 654 521383 4817962 209 40
4:00:25 3/2/2012 3 2 2012 4 658 521835 4817964 208 40
22:00:54 1/6/2013 1 6 2013 22 663 523657 4817970 203 40
0:00:56 4/28/2010 4 28 2010 0 640 523705 4817970 203 40
18:00:26 4/6/2010 4 6 2010 18 639 522691 4817967 206 40
0:00:48 3/20/2010 3 20 2010 0 638 520866 4817961 210 40
14:01:10 11/25/2010 11 25 2010 14 653 521041 4817961 210 40
0:01:24 3/27/2014 3 27 2014 0 916 525782 4817978 91 40
22:00:23 2/16/2014 2 16 2014 22 907 523669 4817970 203 40
18:00:47 1/27/2011 1 27 2011 18 650 524167 4817972 125 39
2:00:41 4/26/2008 4 26 2008 2 631 520892 4817961 210 40
0:00:54 4/3/2010 4 3 2010 0 746 525938 4817979 91 40
22:00:54 1/6/2009 1 6 2009 22 634 522045 4817965 207 40
14:00:56 2/8/2009 2 8 2009 14 632 521223 4817962 209 40
2:00:47 2/9/2014 2 9 2014 2 908 523808 4817971 203 40
2:01:02 12/25/2013 12 25 2013 2 908 521257 4817962 209 40
8:00:24 2/10/2011 2 10 2011 8 641 521715 4817964 208 40
0:00:47 3/2/2014 3 2 2014 0 909 524575 4817974 94 40
4:00:37 2/10/2011 2 10 2011 4 638 521881 4817964 208 40
0:01:24 1/23/2010 1 23 2010 0 640 522855 4817968 205 40
0:00:47 3/6/2014 3 6 2014 0 908 524312 4817973 125 39
14:00:43 12/16/2013 12 16 2013 14 914 521294 4817963 209 40
12:00:54 12/16/2013 12 16 2013 12 914 521309 4817963 209 40
0:00:44 4/16/2014 4 16 2014 0 909 524349 4817973 125 39
12:00:48 12/18/2010 12 18 2010 12 657 520705 4817961 211 40
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8:00:36 2/16/2010 2 16 2010 8 633 524465 4817973 94 40
8:00:54 3/1/2013 3 1 2013 8 671 521792 4817964 208 40
22:00:56 4/28/2011 4 28 2011 22 655 522983 4817968 205 40
18:00:48 3/19/2010 3 19 2010 18 657 520810 4817961 210 40
14:00:53 1/24/2013 1 24 2013 14 677 521827 4817965 208 40
6:00:54 3/20/2010 3 20 2010 6 638 520864 4817962 210 40
14:00:44 1/6/2009 1 6 2009 14 633 522423 4817967 206 40
4:00:48 1/21/2011 1 21 2011 4 657 521878 4817965 208 40
18:00:54 12/22/2013 12 22 2013 18 671 521135 4817962 210 40
0:00:43 1/11/2014 1 11 2014 0 917 523723 4817971 203 40
16:00:48 4/19/2011 4 19 2011 16 801 521581 4817964 209 40
0:00:13 4/4/2008 4 4 2008 0 633 521630 4817964 208 40
12:00:41 1/1/2010 1 1 2010 12 640 521909 4817965 208 40
16:00:56 3/23/2014 3 23 2014 16 917 520904 4817962 210 40
0:00:21 1/27/2011 1 27 2011 0 650 524212 4817973 125 39
4:00:44 4/1/2008 4 1 2008 4 634 521415 4817964 209 40
22:00:54 1/8/2013 1 8 2013 22 675 524193 4817973 125 39
12:00:47 1/21/2013 1 21 2013 12 663 524481 4817974 94 40
22:00:54 4/13/2012 4 13 2012 22 666 525327 4817977 92 40
0:00:49 2/10/2011 2 10 2011 0 638 521850 4817965 208 40
2:00:56 3/6/2014 3 6 2014 2 908 524309 4817973 125 39
0:00:47 1/30/2014 1 30 2014 0 917 523670 4817971 203 40
22:00:55 1/7/2013 1 7 2013 22 665 523671 4817971 203 40
20:00:47 2/25/2014 2 25 2014 20 914 520979 4817962 210 40
6:00:50 1/21/2011 1 21 2011 6 654 521843 4817965 208 40
12:00:42 12/27/2008 12 27 2008 12 632 521536 4817964 209 40
22:00:47 12/29/2008 12 29 2008 22 637 524138 4817973 125 39
4:00:55 4/26/2014 4 26 2014 4 907 521528 4817964 209 40
2:00:35 4/10/2014 4 10 2014 2 907 525675 4817979 91 40
22:00:53 1/29/2014 1 29 2014 22 917 523669 4817972 203 40
12:00:42 2/7/2014 2 7 2014 12 914 521601 4817965 209 40
4:00:54 3/20/2010 3 20 2010 4 638 520864 4817962 210 40
8:00:53 1/30/2011 1 30 2011 8 642 525123 4817977 93 40
16:01:15 12/30/2013 12 30 2013 16 679 521173 4817963 210 40
4:00:56 12/22/2012 12 22 2012 4 674 521370 4817964 209 40
14:00:50 3/31/2008 3 31 2008 14 633 521802 4817966 208 40
8:00:47 3/2/2012 3 2 2012 8 658 521836 4817966 208 40
2:01:12 3/4/2014 3 4 2014 2 918 523967 4817973 203 40
12:00:53 2/15/2010 2 15 2010 12 638 524453 4817975 94 40
6:01:18 4/30/2011 4 30 2011 6 655 521258 4817964 209 40
10:00:53 2/10/2011 2 10 2011 10 650 522006 4817966 207 40
4:00:41 1/31/2011 1 31 2011 4 654 521461 4817965 209 40
12:00:54 4/12/2012 4 12 2012 12 665 522024 4817967 207 40
0:00:36 12/24/2013 12 24 2013 0 911 524731 4817976 94 40
22:00:30 2/14/2012 2 14 2012 22 663 525858 4817980 91 40
10:00:54 3/13/2010 3 13 2010 10 642 521344 4817964 209 40
2:00:54 1/21/2010 1 21 2010 2 641 520235 4817961 212 40
18:00:52 1/6/2009 1 6 2009 18 634 522036 4817967 207 40
18:00:42 3/19/2010 3 19 2010 18 657 520611 4817962 211 40
0:00:51 3/22/2010 3 22 2010 0 653 520735 4817963 211 40
18:00:22 12/29/2008 12 29 2008 18 637 524130 4817974 125 39
18:00:25 3/26/2011 3 26 2011 18 661 524133 4817974 125 39
0:00:54 12/30/2008 12 30 2008 0 637 524136 4817974 125 39
18:00:54 2/8/2012 2 8 2012 18 663 524561 4817976 94 40
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6:00:50 1/21/2011 1 21 2011 6 657 521878 4817966 208 40
12:00:54 2/1/2009 2 1 2009 12 632 521480 4817965 209 40
0:00:42 1/20/2010 1 20 2010 0 642 525769 4817980 91 40
6:00:56 2/10/2011 2 10 2011 6 641 521715 4817966 208 40
2:00:53 3/20/2010 3 20 2010 2 638 520865 4817963 210 40
14:00:53 4/28/2010 4 28 2010 14 646 522116 4817967 207 40
14:00:54 2/15/2010 2 15 2010 14 643 524575 4817976 94 40
4:00:48 3/9/2012 3 9 2012 4 658 521323 4817965 209 40
10:00:53 2/9/2010 2 9 2010 10 647 521749 4817966 208 40
6:00:33 4/26/2014 4 26 2014 6 907 521527 4817966 209 40
8:00:54 12/22/2012 12 22 2012 8 674 521365 4817965 209 40
14:00:24 1/27/2011 1 27 2011 14 650 524550 4817976 94 40
12:00:53 12/25/2008 12 25 2008 12 634 524248 4817975 125 39
4:00:53 3/22/2014 3 22 2014 4 909 525020 4817978 93 40
0:00:48 1/21/2011 1 21 2011 0 654 521804 4817967 208 40
2:00:41 4/22/2010 4 22 2010 2 639 524483 4817976 94 40
16:00:26 2/8/2009 2 8 2009 16 632 521219 4817965 209 40
18:01:12 3/31/2012 3 31 2012 18 671 522578 4817969 206 40
12:00:26 3/18/2010 3 18 2010 12 656 521804 4817967 208 40
16:00:47 1/6/2009 1 6 2009 16 633 522434 4817969 206 40
10:00:40 12/20/2013 12 20 2013 10 909 521810 4817967 208 40
8:00:32 2/2/2011 2 2 2011 8 801 521864 4817967 208 40
18:00:53 12/27/2008 12 27 2008 18 632 521963 4817967 208 40
12:00:42 2/9/2011 2 9 2011 12 657 521635 4817966 208 40
2:00:55 3/22/2011 3 22 2011 2 650 523655 4817973 203 40
22:00:27 3/13/2014 3 13 2014 22 909 521655 4817966 208 40
22:00:49 2/14/2014 2 14 2014 22 907 526242 4817983 90 40
2:01:22 12/30/2008 12 30 2008 2 637 524134 4817975 125 39
6:00:48 4/9/2009 4 9 2009 6 633 521199 4817965 210 40
6:00:24 3/9/2012 3 9 2012 6 658 521325 4817966 209 40
4:00:41 3/6/2014 3 6 2014 4 908 524310 4817976 125 39
22:00:44 4/19/2011 4 19 2011 22 668 525285 4817979 92 40
6:00:43 2/16/2013 2 16 2013 6 680 524753 4817977 94 40
4:00:54 1/21/2011 1 21 2011 4 654 521842 4817967 208 40
14:00:44 2/17/2009 2 17 2009 14 634 521758 4817967 208 40
22:00:55 1/26/2011 1 26 2011 22 650 524219 4817976 125 39
22:00:57 3/9/2014 3 9 2014 22 916 525829 4817982 91 40
12:00:48 1/13/2011 1 13 2011 12 638 521758 4817967 208 40
8:00:42 12/18/2012 12 18 2012 8 658 524635 4817977 94 40
8:00:49 2/9/2012 2 9 2012 8 665 524321 4817976 125 39
22:00:48 3/29/2014 3 29 2014 22 916 525714 4817981 91 40
10:00:36 12/16/2013 12 16 2013 10 914 521312 4817966 209 40
22:01:12 2/9/2011 2 9 2011 22 638 521849 4817968 208 40
16:00:48 4/4/2012 4 4 2012 16 663 521161 4817965 210 40
4:00:47 3/10/2011 3 10 2011 4 650 521929 4817968 208 40
18:00:56 3/16/2009 3 16 2009 18 642 523539 4817973 204 40
20:00:50 1/7/2013 1 7 2013 20 675 524121 4817975 125 39
2:00:50 1/27/2011 1 27 2011 2 650 524220 4817976 125 39
18:01:18 3/7/2010 3 7 2010 18 644 524277 4817976 125 39
6:00:54 4/25/2014 4 25 2014 6 909 521758 4817968 208 40
18:00:53 3/16/2010 3 16 2010 18 643 520818 4817965 210 40
16:00:48 12/23/2011 12 23 2011 16 658 521362 4817966 209 40
0:00:45 3/7/2011 3 7 2011 0 641 521365 4817966 209 40
18:00:57 1/17/2011 1 17 2011 18 646 520714 4817965 211 40
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18:00:53 3/22/2009 3 22 2009 18 637 524412 4817977 125 39
2:00:47 5/9/2011 5 9 2011 2 655 524152 4817976 125 39
12:00:23 2/3/2013 2 3 2013 12 665 521202 4817966 210 40
4:00:26 2/16/2013 2 16 2013 4 680 524748 4817978 94 40
2:00:54 1/14/2012 1 14 2012 2 663 525382 4817981 92 40
20:00:41 1/6/2013 1 6 2013 20 663 523660 4817974 203 40
8:00:52 2/25/2010 2 25 2010 8 647 524495 4817977 94 40
22:00:41 2/20/2010 2 20 2010 22 640 525884 4817983 91 40
0:00:54 1/13/2014 1 13 2014 0 679 523522 4817974 204 40
16:00:47 2/9/2012 2 9 2012 16 665 524831 4817979 93 40
12:00:55 2/8/2011 2 8 2011 12 654 520763 4817965 211 40
22:01:12 3/21/2010 3 21 2010 22 653 520764 4817965 211 40
18:00:40 4/17/2014 4 17 2014 18 908 521658 4817968 208 40
6:00:49 2/2/2011 2 2 2011 6 801 521864 4817969 208 40
22:00:59 3/19/2011 3 19 2011 22 662 521547 4817968 209 40
18:00:49 2/16/2010 2 16 2010 18 633 524983 4817980 93 40
22:00:56 3/27/2011 3 27 2011 22 661 524233 4817977 125 39
16:00:41 4/10/2013 4 10 2013 16 679 521355 4817967 209 40
0:00:53 1/8/2013 1 8 2013 0 675 523543 4817975 204 40
22:00:53 2/28/2014 2 28 2014 22 918 524539 4817978 94 40
16:00:50 3/22/2014 3 22 2014 16 679 521400 4817967 209 40
6:00:54 3/8/2011 3 8 2011 6 647 521169 4817967 210 40
18:00:54 1/16/2011 1 16 2011 18 639 523813 4817976 203 40
20:00:54 2/14/2012 2 14 2012 20 663 525861 4817983 91 40
4:00:41 4/9/2009 4 9 2009 4 633 521186 4817967 210 40
18:00:56 1/23/2011 1 23 2011 18 650 523691 4817975 203 40
4:00:25 4/13/2010 4 13 2010 4 653 522025 4817970 207 40
2:00:44 3/27/2011 3 27 2011 2 668 523692 4817975 203 40
8:00:54 2/15/2014 2 15 2014 8 909 521723 4817969 208 40
22:00:56 3/7/2010 3 7 2010 22 644 524277 4817978 125 39
22:00:42 2/26/2011 2 26 2011 22 638 521376 4817968 209 40
4:00:54 2/12/2010 2 12 2010 4 640 523732 4817976 203 40
8:00:54 2/16/2013 2 16 2013 8 680 524753 4817979 94 40
12:00:23 1/6/2009 1 6 2009 12 634 521921 4817970 208 40
18:00:37 12/17/2012 12 17 2012 18 671 524269 4817978 125 39
12:00:22 4/19/2009 4 19 2009 12 634 521303 4817968 209 40
10:00:56 1/1/2010 1 1 2010 10 640 521910 4817970 208 40
16:00:42 4/19/2011 4 19 2011 16 663 521628 4817969 208 40
8:00:54 12/11/2012 12 11 2012 8 677 526416 4817986 90 40
0:00:46 12/15/2010 12 15 2010 0 647 521253 4817968 209 40
22:00:56 4/28/2010 4 28 2010 22 646 523028 4817973 205 40
14:00:44 4/19/2014 4 19 2014 14 914 521925 4817970 208 40
18:00:42 1/15/2014 1 15 2014 18 908 521699 4817969 208 40
6:01:06 1/23/2010 1 23 2010 6 640 522980 4817973 205 40
0:00:42 1/2/2010 1 2 2010 0 643 524268 4817978 125 39
4:00:36 4/16/2011 4 16 2011 4 655 523209 4817974 205 40
8:01:08 1/13/2014 1 13 2014 8 679 523708 4817976 203 40
16:00:54 4/4/2012 4 4 2012 16 681 521149 4817968 210 40
12:00:54 1/7/2010 1 7 2010 12 647 521522 4817969 209 40
4:00:40 1/21/2010 1 21 2010 4 641 520232 4817965 212 40
16:00:50 12/21/2013 12 21 2013 16 671 521024 4817967 210 40
10:01:23 1/22/2011 1 22 2011 10 650 524984 4817981 93 40
12:00:44 12/30/2009 12 30 2009 12 641 521698 4817970 208 40
0:00:41 1/22/2010 1 22 2010 0 642 525452 4817983 92 40
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4:00:50 12/25/2009 12 25 2009 4 640 521043 4817967 210 40
0:00:53 3/27/2011 3 27 2011 0 668 523690 4817976 203 40
10:00:23 2/1/2009 2 1 2009 10 632 521464 4817969 209 40
4:00:41 3/8/2011 3 8 2011 4 647 521173 4817968 210 40
22:00:58 12/23/2012 12 23 2012 22 677 521663 4817970 208 40
0:00:51 4/8/2011 4 8 2011 0 665 524086 4817978 125 39
0:00:47 2/15/2014 2 15 2014 0 907 526240 4817986 90 40
12:00:40 2/1/2012 2 1 2012 12 658 520844 4817967 210 40
22:00:23 3/31/2009 3 31 2009 22 634 523555 4817976 204 40
10:00:48 2/8/2014 2 8 2014 10 679 521431 4817969 209 40
16:00:48 12/30/2009 12 30 2009 16 641 521699 4817970 208 40
6:00:55 3/6/2014 3 6 2014 6 908 524311 4817979 125 39
18:00:54 3/3/2010 3 3 2010 18 639 524294 4817979 125 39
0:00:20 3/20/2011 3 20 2011 0 662 521544 4817970 209 40
4:00:13 2/2/2011 2 2 2011 4 801 521855 4817971 208 40
14:00:53 12/24/2013 12 24 2013 14 917 520901 4817968 210 40
2:00:55 4/27/2011 4 27 2011 2 666 526179 4817986 90 40
14:00:43 2/26/2011 2 26 2011 14 653 521339 4817969 209 40
16:00:24 3/30/2014 3 30 2014 16 908 522065 4817972 207 40
4:00:42 2/24/2013 2 24 2013 4 658 521720 4817970 208 40
0:00:24 4/8/2011 4 8 2011 0 660 524151 4817979 125 39
18:01:17 3/18/2010 3 18 2010 18 638 522204 4817972 207 40
18:01:21 1/17/2010 1 17 2010 18 647 520321 4817966 212 40
12:00:18 2/17/2009 2 17 2009 12 633 521935 4817971 208 40
18:00:49 12/29/2009 12 29 2009 18 643 520976 4817968 210 40
10:02:07 2/10/2011 2 10 2011 10 647 522040 4817972 207 40
0:00:47 4/29/2010 4 29 2010 0 646 523022 4817975 205 40
2:00:17 4/9/2009 4 9 2009 2 633 521180 4817969 210 40
12:00:41 4/3/2009 4 3 2009 12 638 521151 4817969 210 40
10:00:53 1/21/2011 1 21 2011 10 639 522145 4817972 207 40
2:00:47 12/25/2009 12 25 2009 2 640 521050 4817969 210 40
14:00:44 3/28/2011 3 28 2011 14 665 521623 4817970 208 40
22:00:54 12/9/2013 12 9 2013 22 911 525133 4817983 93 40
14:00:30 3/24/2009 3 24 2009 14 646 521596 4817970 209 40
10:00:47 2/7/2014 2 7 2014 10 917 521863 4817971 208 40
10:00:48 3/23/2009 3 23 2009 10 634 521871 4817971 208 40
22:00:56 12/24/2013 12 24 2013 22 917 520799 4817968 211 40
6:00:53 3/10/2011 3 10 2011 6 650 521926 4817972 208 40
2:00:50 1/11/2014 1 11 2014 2 917 523709 4817978 203 40
0:00:54 2/17/2014 2 17 2014 0 907 523666 4817977 203 40
6:00:57 12/9/2011 12 9 2011 6 655 522073 4817972 207 40
14:00:54 12/18/2010 12 18 2010 14 657 520772 4817968 211 40
18:00:42 2/13/2011 2 13 2011 18 646 523777 4817978 203 40
8:00:54 11/30/2009 11 30 2009 8 638 521500 4817970 209 40
4:00:47 12/21/2010 12 21 2010 4 646 523718 4817978 203 40
22:00:54 1/14/2012 1 14 2012 22 665 524174 4817980 125 39
18:00:27 12/22/2012 12 22 2012 18 677 521676 4817971 208 40
10:00:22 2/10/2011 2 10 2011 10 657 522244 4817973 207 40
6:00:54 3/25/2009 3 25 2009 6 640 523679 4817978 203 40
20:00:54 4/26/2014 4 26 2014 20 908 525184 4817983 93 40
2:00:54 5/4/2011 5 4 2011 2 654 520751 4817968 211 40
14:00:43 2/20/2009 2 20 2009 14 632 524762 4817982 94 40
12:00:53 2/16/2013 2 16 2013 12 675 524678 4817982 94 40
2:00:42 4/3/2011 4 3 2011 2 661 524375 4817981 125 39
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6:00:55 2/25/2010 2 25 2010 6 633 521756 4817972 208 40
12:00:54 12/21/2011 12 21 2011 12 650 524257 4817980 125 39
4:00:55 2/3/2010 2 3 2010 4 640 524823 4817982 93 40
6:00:48 4/22/2013 4 22 2013 6 658 521813 4817972 208 40
22:01:18 12/16/2012 12 16 2012 22 671 525531 4817985 92 40
18:00:54 3/6/2013 3 6 2013 18 671 520820 4817969 210 40
0:00:32 12/25/2013 12 25 2013 0 671 521006 4817969 210 40
0:00:42 3/28/2011 3 28 2011 0 661 524232 4817980 125 39
2:00:49 12/9/2010 12 9 2010 2 642 524643 4817982 94 40
18:00:54 4/13/2012 4 13 2012 18 670 525452 4817985 92 40
16:00:48 3/25/2011 3 25 2011 16 668 521882 4817972 208 40
18:00:37 1/6/2009 1 6 2009 18 634 522043 4817973 207 40
6:00:53 12/21/2012 12 21 2012 6 674 521368 4817971 209 40
12:00:20 3/28/2011 3 28 2011 12 665 521622 4817972 208 40
10:00:26 4/26/2011 4 26 2011 10 664 524324 4817981 125 39
16:00:55 2/7/2009 2 7 2009 16 632 521205 4817970 209 40
10:00:32 1/28/2014 1 28 2014 10 907 521543 4817972 209 40
8:00:45 1/26/2013 1 26 2013 8 679 520897 4817970 210 40
2:00:54 12/24/2009 12 24 2009 2 640 522035 4817973 207 40
12:00:53 2/10/2011 2 10 2011 12 641 522083 4817973 207 40
8:00:53 4/7/2011 4 7 2011 8 664 524313 4817981 125 39
6:00:55 3/20/2014 3 20 2014 6 916 524986 4817984 93 40
4:00:54 2/7/2011 2 7 2011 4 801 524041 4817980 125 39
14:00:54 12/25/2008 12 25 2008 14 634 524248 4817981 125 39
4:00:43 1/24/2010 1 24 2010 4 644 526326 4817989 90 40
6:00:47 3/15/2009 3 15 2009 6 634 521982 4817973 208 40
10:00:51 2/19/2014 2 19 2014 10 916 521564 4817972 209 40
2:00:53 4/23/2013 4 23 2013 2 671 520986 4817970 210 40
16:00:53 1/1/2011 1 1 2011 16 647 523123 4817977 205 40
14:00:44 3/9/2014 3 9 2014 14 679 521302 4817971 209 40
10:00:42 2/2/2011 2 2 2011 10 801 521384 4817972 209 40
18:01:23 1/20/2010 1 20 2010 18 641 520239 4817968 212 40
16:00:43 12/11/2010 12 11 2010 16 641 524507 4817982 94 40
10:00:37 4/13/2009 4 13 2009 10 634 521459 4817972 209 40
6:00:48 2/25/2012 2 25 2012 6 658 521730 4817973 208 40
8:00:50 1/21/2011 1 21 2011 8 641 521877 4817973 208 40
8:00:42 12/21/2012 12 21 2012 8 674 521363 4817972 209 40
6:00:42 1/12/2014 1 12 2014 6 917 523768 4817980 203 40
16:00:41 4/5/2011 4 5 2011 16 659 525009 4817984 93 40
18:00:48 1/15/2010 1 15 2010 18 641 520585 4817969 211 40
10:00:54 3/18/2010 3 18 2010 10 638 521917 4817974 208 40
12:00:46 1/13/2014     1       13      2014    12      907     524067  4817981 125     39
2:01:24 3/7/2013        3       7       2013    2       677     520957  4817971 210     40
22:00:44        3/1/2009        3       1       2009    22      633     521265  4817972 209     40
2:01:17 3/5/2010        3       5       2010    2       644     524305  4817982 125     39
6:00:41 12/22/2012      12      22      2012    6       674     521361  4817972 209     40
18:00:53        3/9/2010        3       9       2010    18      643     525811  4817988 91      40
0:01:11 3/17/2010       3       17      2010    0       640     521601  4817973 209     40
10:01:10        12/21/2011      12      21      2011    10      650     524280  4817982 125     39
10:00:56        1/21/2014       1       21      2014    10      671     521243  4817972 209     40
0:00:47 12/15/2013      12      15      2013    0       671     524546  4817983 94      40
12:00:47        3/23/2009       3       23      2009    12      634     521870  4817974 208     40
20:00:53        1/12/2014       1       12      2014    20      679     523523  4817979 204     40
4:00:41 1/27/2011       1       27      2011    4       650     524224  4817982 125     39
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18:00:54        1/31/2009       1       31      2009    18      632     521681  4817973 208     40
18:00:21        1/13/2014       1       13      2014    18      907     523763  4817980 203     40
22:00:36        1/31/2009       1       31      2009    22      632     521698  4817973 208     40
4:00:30 1/14/2012       1       14      2012    4       663     525382  4817986 92      40
18:00:51        4/3/2009        4       3       2009    18      644     521286  4817972 209     40
8:00:48 12/24/2012      12      24      2012    8       677     521707  4817973 208     40
0:00:54 4/9/2009        4       9       2009    0       633     521230  4817972 209     40
2:01:11 5/15/2011       5       15      2011    2       657     522097  4817975 207     40
18:00:44        2/20/2010       2       20      2010    18      639     525897  4817988 91      40
2:00:52 3/26/2010       3       26      2010    2       654     525743  4817988 91      40
0:00:50 1/21/2011       1       21      2011    0       641     521886  4817974 208     40
2:00:21 2/25/2012       2       25      2012    2       658     521734  4817974 208     40
2:00:48 3/22/2011       3       22      2011    2       669     523728  4817981 203     40
14:01:52        2/8/2013        2       8       2013    14      677     521305  4817973 209     40
6:00:48 1/21/2011       1       21      2011    6       641     521887  4817974 208     40
6:00:56 3/10/2011       3       10      2011    6       653     521893  4817975 208     40
22:00:19        1/12/2014       1       12      2014    22      679     523508  4817980 204     40
0:01:02 1/3/2009        1       3       2009    0       632     523683  4817981 203     40
2:01:14 4/6/2013        4       6       2013    2       671     524253  4817983 125     39
0:02:23 3/29/2010       3       29      2010    0       644     525713  4817988 91      40
18:00:54        2/12/2012       2       12      2012    18      665     525514  4817987 92      40
0:00:55 2/9/2014        2       9       2014    0       908     523763  4817981 203     40
4:00:48 1/29/2011       1       29      2011    4       646     524957  4817985 93      40
22:00:55        3/19/2010       3       19      2010    22      638     520874  4817972 210     40
12:00:53        1/19/2009       1       19      2009    12      635     521583  4817974 209     40
12:00:54        1/20/2014       1       20      2014    12      671     521474  4817973 209     40
18:00:41        12/21/2012      12      21      2012    18      677     521778  4817974 208     40
0:00:47 4/1/2010        4       1       2010    0       655     524986  4817986 93      40
4:00:54 4/3/2011        4       3       2011    4       661     524367  4817983 125     39
0:00:53 4/6/2013        4       6       2013    0       671     524251  4817983 125     39
16:00:26        12/21/2013      12      21      2013    16      914     520853  4817972 210     40
16:00:48        1/13/2010       1       13      2010    16      638     521383  4817973 209     40
2:00:24 12/27/2009      12      27      2009    2       641     520811  4817972 210     40
4:01:11 12/19/2010      12      19      2010    4       638     523480  4817981 204     40
12:00:40        2/15/2010       2       15      2010    12      643     524577  4817984 94      40
12:00:43        3/6/2013        3       6       2013    12      671     520834  4817972 210     40
2:00:55 2/17/2014       2       17      2014    2       907     523669  4817981 203     40
2:00:54 3/13/2009       3       13      2009    2       639     522017  4817976 207     40
2:00:50 1/11/2011       1       11      2011    2       638     521799  4817975 208     40
0:00:53 12/22/2011      12      22      2011    0       650     524276  4817984 125     39
6:00:53 4/3/2011        4       3       2011    6       661     524370  4817984 125     39
4:00:41 1/11/2011       1       11      2011    4       638     521798  4817975 208     40
18:00:41        1/21/2010       1       21      2010    18      642     525277  4817988 92      40
16:01:11        1/22/2014       1       22      2014    16      671     521736  4817975 208     40
0:00:54 4/3/2012        4       3       2012    0       672     524780  4817986 94      40
10:00:25        2/12/2011       2       12      2011    10      657     520937  4817973 210     40
4:00:41 2/20/2011       2       20      2011    4       801     521378  4817974 209     40
16:00:47        11/29/2009      11      29      2009    16      647     522961  4817979 205     40
4:02:48 3/5/2009        3       5       2009    4       637     523697  4817982 203     40
22:00:48        4/2/2011        4       2       2011    22      661     524379  4817984 125     39
16:00:54        2/6/2011        2       6       2011    16      650     520967  4817973 210     40
20:00:45        12/19/2013      12      19      2013    20      914     521836  4817976 208     40
2:00:44 4/4/2011        4       4       2011    2       654     525336  4817988 92      40
8:00:53 2/19/2010       2       19      2010    8       646     525090  4817987 93      40
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2:00:48 3/22/2014       3       22      2014    2       907     524657  4817986 94      40
0:00:55 4/12/2012       4       12      2012    0       675     525633  4817989 91      40
10:01:09        3/19/2010       3       19      2010    10      653     521422  4817975 209     40
0:00:29 4/18/2014       4       18      2014    0       916     521561  4817975 209     40
18:00:10        3/26/2011       3       26      2011    18      655     523878  4817983 203     40
4:00:36 3/30/2011       3       30      2011    4       667     525020  4817987 93      40
0:00:53 2/13/2010       2       13      2010    0       640     523756  4817983 203     40
8:00:54 1/26/2013       1       26      2013    8       677     520836  4817973 210     40
18:00:47        12/12/2011      12      12      2011    18      659     524152  4817984 125     39
10:00:59        2/9/2014        2       9       2014    10      914     521367  4817975 209     40
10:00:42        2/11/2012       2       11      2012    10      658     521186  4817974 210     40
6:01:10 12/21/2009      12      21      2009    6       640     525049  4817988 93      40
22:00:44        3/5/2010        3       5       2010    22      643     524167  4817985 125     39
8:00:47 1/25/2011       1       25      2011    8       654     522017  4817977 207     40
0:00:49 4/20/2008       4       20      2008    0       631     523092  4817981 205     40
10:00:53        1/19/2014       1       19      2014    10      671     521783  4817977 208     40
2:01:23 3/13/2010       3       13      2010    2       801     525710  4817990 91      40
22:00:54        4/3/2010        4       3       2010    22      651     524666  4817987 94      40
0:00:53 3/28/2011       3       28      2011    0       669     524231  4817985 125     39
22:00:48        12/27/2008      12      27      2008    22      632     522046  4817978 207     40
22:00:39        3/28/2010       3       28      2010    22      644     525711  4817991 91      40
22:00:21        3/29/2014       3       29      2014    22      918     525739  4817991 91      40
10:00:53        1/6/2013        1       6       2013    10      665     524254  4817985 125     39
9:00:26 4/14/2010       4       14      2010    9       801     521660  4817976 208     40
4:00:42 3/6/2014        3       6       2014    4       918     524359  4817986 125     39
20:00:42        1/14/2012       1       14      2012    20      665     524186  4817985 125     39
4:00:47 1/8/2012        1       8       2012    4       658     521016  4817974 210     40
4:00:36 3/22/2014       3       22      2014    4       907     524661  4817987 94      40
18:00:42        3/14/2013       3       14      2013    18      658     521613  4817976 208     40
10:01:12        1/20/2014       1       20      2014    10      671     521525  4817976 209     40
2:01:12 2/26/2012       2       26      2012    2       663     523082  4817981 205     40
6:00:48 12/30/2010      12      30      2010    6       801     523519  4817983 204     40
0:00:42 3/6/2010        3       6       2010    0       643     524170  4817985 125     39
16:00:43        3/27/2011       3       27      2011    16      658     521924  4817978 208     40
2:00:55 4/1/2011        4       1       2011    2       662     522240  4817979 207     40
6:00:57 2/18/2011       2       18      2011    6       655     521831  4817977 208     40
4:00:53 4/23/2013       4       23      2013    4       671     520984  4817975 210     40
4:00:55 4/6/2013        4       6       2013    4       671     524261  4817986 125     39
6:00:37 2/5/2013        2       5       2013    6       663     523647  4817984 203     40
0:00:50 2/2/2011        2       2       2011    0       638     521843  4817977 208     40
4:00:53 1/21/2011       1       21      2011    4       641     521885  4817978 208     40
18:00:55        4/10/2009       4       10      2009    18      643     524247  4817986 125     39
10:00:41        2/1/2012        2       1       2012    10      658     520843  4817974 210     40
18:00:54        1/22/2010       1       22      2010    18      643     523580  4817983 204     40
2:00:50 1/29/2011       1       29      2011    2       650     525178  4817989 93      40
0:00:55 3/6/2014        3       6       2014    0       918     524355  4817986 125     39
2:00:54 3/7/2011        3       7       2011    2       650     521442  4817976 209     40
2:00:36 1/21/2011       1       21      2011    2       641     521891  4817978 208     40
2:00:54 1/7/2010        1       7       2010    2       643     521422  4817976 209     40
12:00:53        2/4/2013        2       4       2013    12      665     521888  4817978 208     40
4:00:42 3/25/2009       3       25      2009    4       640     523680  4817984 203     40
14:00:54        3/8/2013        3       8       2013    14      677     521748  4817978 208     40
6:00:53 3/1/2011        3       1       2011    6       655     521875  4817978 208     40
22:00:41        3/5/2009        3       5       2009    22      633     521929  4817978 208     40
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0:00:53 4/18/2011       4       18      2011    0       665     523094  4817982 205     40
10:00:15        1/31/2009       1       31      2009    10      632     521435  4817977 209     40
4:00:43 2/25/2012       2       25      2012    4       658     521737  4817978 208     40
22:00:32        12/18/2010      12      18      2010    22      657     520817  4817975 210     40
8:00:09 12/27/2012      12      27      2012    8       665     520853  4817975 210     40
4:00:53 1/31/2011       1       31      2011    4       801     521331  4817976 209     40
10:00:55        4/3/2009        4       3       2009    10      638     521139  4817976 210     40
6:01:07 1/24/2010       1       24      2010    6       644     526324  4817994 90      40
2:00:55 4/16/2011       4       16      2011    2       655     523098  4817982 205     40
18:01:11        1/18/2014       1       18      2014    18      658     520255  4817973 212     40
6:00:31 3/13/2010       3       13      2010    6       801     525772  4817992 91      40
18:01:12        4/17/2011       4       17      2011    18      665     523224  4817983 204     40
16:01:05        2/8/2011        2       8       2011    16      642     524058  4817986 125     39
4:00:48 3/1/2011        3       1       2011    4       655     521880  4817978 208     40
22:00:39        4/17/2011       4       17      2011    22      665     523095  4817983 205     40
22:00:42        3/1/2014        3       1       2014    22      918     524318  4817987 125     39
22:00:47        12/29/2009      12      29      2009    22      643     520985  4817976 210     40
22:00:23        4/26/2011       4       26      2011    22      667     525343  4817991 92      40
6:00:53 1/31/2011       1       31      2011    6       801     521332  4817977 209     40
14:00:24        1/26/2011       1       26      2011    14      650     524197  4817987 125     39
20:00:21        3/19/2012       3       19      2012    20      663     520760  4817975 211     40
10:00:49        2/8/2011        2       8       2011    10      646     520884  4817976 210     40
10:00:42        1/26/2009       1       26      2009    10      637     526026  4817994 90      40
16:00:53        11/25/2011      11      25      2011    16      662     520495  4817974 211     40
6:01:53 4/16/2011       4       16      2011    6       655     523204  4817983 205     40
8:00:54 1/2/2011        1       2       2011    8       653     523595  4817985 204     40
10:00:53        12/20/2008      12      20      2008    10      637     521757  4817978 208     40
18:01:25        12/14/2010      12      14      2010    18      647     521198  4817977 210     40
18:01:25        3/16/2010       3       16      2010    18      656     520848  4817976 210     40
16:00:53        12/5/2010       12      5       2010    16      650     521604  4817978 208     40
14:00:54        11/25/2011      11      25      2011    14      662     520495  4817975 211     40
18:00:24        12/3/2008       12      3       2008    18      633     521218  4817977 209     40
10:00:39        1/29/2011       1       29      2011    10      650     525349  4817991 92      40
2:00:50 2/18/2011       2       18      2011    2       655     521830  4817979 208     40
0:00:44 4/6/2008        4       6       2008    0       637     523650  4817985 203     40
12:00:48        1/14/2014       1       14      2014    12      914     521326  4817977 209     40
22:00:31        3/7/2011        3       7       2011    22      647     521216  4817977 209     40
10:00:51        1/10/2014       1       10      2014    10      908     524281  4817987 125     39
8:00:55 2/23/2011       2       23      2011    8       646     521444  4817978 209     40
2:00:50 5/7/2011        5       7       2011    2       666     524366  4817988 125     39
8:00:49 11/24/2010      11      24      2010    8       650     521961  4817979 208     40
22:00:48        3/19/2011       3       19      2011    22      663     521433  4817978 209     40
4:00:42 1/2/2011        1       2       2011    4       653     523597  4817985 204     40
18:00:36        12/14/2010      12      14      2010    18      638     521922  4817979 208     40
18:00:53        12/27/2008      12      27      2008    18      632     522044  4817980 207     40
0:00:55 3/17/2010       3       17      2010    0       641     521465  4817978 209     40
22:00:41        2/8/2013        2       8       2013    22      680     524260  4817987 125     39
22:00:56        4/26/2013       4       26      2013    22      671     520720  4817976 211     40
18:01:12        1/29/2011       1       29      2011    18      639     525842  4817993 91      40
18:00:53        3/28/2010       3       28      2010    18      655     524971  4817990 93      40
18:00:50        3/26/2011       3       26      2011    18      667     524139  4817987 125     39
6:00:54 12/9/2010       12      9       2010    6       639     524444  4817988 94      40
2:00:26 3/21/2014       3       21      2014    2       916     525056  4817991 93      40
4:00:29 1/7/2010        1       7       2010    4       643     521424  4817978 209     40
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16:00:57        2/7/2011        2       7       2011    16      655     525848  4817994 91      40
14:00:53        1/1/2011        1       1       2011    14      642     522659  4817982 206     40
2:00:51 12/22/2011      12      22      2011    2       650     524269  4817988 125     39
0:00:48 1/7/2010        1       7       2010    0       640     522579  4817982 206     40
22:00:47        4/10/2010       4       10      2010    22      646     521952  4817980 208     40
4:00:41 11/23/2011      11      23      2011    4       665     520696  4817976 211     40
12:00:54        1/6/2011        1       6       2011    12      801     521780  4817979 208     40
8:00:33 4/21/2011       4       21      2011    8       655     522023  4817980 207     40
6:00:53 1/2/2011        1       2       2011    6       653     523597  4817986 204     40
6:00:16 2/1/2009        2       1       2009    6       633     521721  4817979 208     40
22:00:37        2/8/2014        2       8       2014    22      908     523802  4817986 203     40
0:00:54 3/22/2014       3       22      2014    0       907     524652  4817989 94      40
2:01:25 3/1/2012        3       1       2012    2       666     523683  4817986 203     40
10:01:01        2/8/2013        2       8       2013    10      680     524482  4817989 94      40
8:00:48 1/18/2010       1       18      2010    8       646     521022  4817977 210     40
18:00:20        3/20/2012       3       20      2012    18      663     520974  4817977 210     40
12:00:47        1/6/2013        1       6       2013    12      680     521118  4817978 210     40
12:00:27        4/14/2009       4       14      2009    12      634     521392  4817979 209     40
2:00:44 3/6/2009        3       6       2009    2       633     521925  4817980 208     40
10:00:56        3/18/2010       3       18      2010    10      639     521864  4817980 208     40
6:00:47 1/8/2012        1       8       2012    6       658     521020  4817978 210     40
12:00:15        1/23/2010       1       23      2010    12      647     520560  4817976 211     40
10:00:26        12/30/2010      12      30      2010    10      647     522102  4817981 207     40
2:00:42 3/8/2011        3       8       2011    2       647     521201  4817978 210     40
14:00:53        2/17/2009       2       17      2009    14      633     521933  4817981 208     40
16:00:24        2/25/2009       2       25      2009    16      634     521114  4817978 210     40
10:00:55        12/19/2010      12      19      2010    10      657     521444  4817979 209     40
2:00:56 1/2/2011        1       2       2011    2       653     523597  4817986 204     40
16:00:53        3/20/2014       3       20      2014    16      907     521659  4817980 208     40
6:00:56 3/6/2014        3       6       2014    6       918     524352  4817989 125     39
18:00:54        12/23/2012      12      23      2012    18      677     521668  4817980 208     40
16:00:54        12/18/2010      12      18      2010    16      647     521419  4817979 209     40
8:00:54 1/19/2014       1       19      2014    8       671     521763  4817980 208     40
2:00:53 2/2/2011        2       2       2011    2       638     521882  4817981 208     40
18:00:35        1/12/2011       1       12      2011    18      801     524256  4817989 125     39
18:00:55        1/26/2011       1       26      2011    18      801     523996  4817988 203     40
10:00:47        2/2/2011        2       2       2011    10      657     521251  4817979 209     40
2:00:42 3/21/2011       3       21      2011    2       660     521146  4817978 210     40
10:00:54        1/13/2011       1       13      2011    10      638     521813  4817981 208     40
8:00:54 3/1/2011        3       1       2011    8       642     521906  4817981 208     40
2:01:11 3/21/2012       3       21      2012    2       666     521268  4817979 209     40
6:01:21 2/20/2011       2       20      2011    6       801     521381  4817979 209     40
4:00:42 1/12/2013       1       12      2013    4       679     524260  4817989 125     39
8:00:53 2/10/2011       2       10      2011    8       654     521999  4817981 208     40
18:00:39        3/23/2009       3       23      2009    18      647     522240  4817982 207     40
2:00:35 12/22/2012      12      22      2012    2       674     521370  4817979 209     40
18:00:53        2/20/2009       2       20      2009    18      637     525271  4817993 92      40
10:00:20        3/23/2011       3       23      2011    10      659     521887  4817981 208     40
22:00:56        1/21/2010       1       21      2010    22      642     525287  4817993 92      40
4:00:39 2/18/2011       2       18      2011    4       655     521828  4817981 208     40
18:00:47        2/14/2009       2       14      2009    18      632     523563  4817987 204     40
18:01:11        5/1/2010        5       1       2010    18      640     521145  4817979 210     40
18:00:26        1/6/2009        1       6       2009    18      632     522046  4817982 207     40
4:00:47 4/6/2011        4       6       2011    4       668     524420  4817990 94      40
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0:00:53 1/21/2010       1       21      2010    0       641     520212  4817976 212     40
14:00:23        2/21/2012       2       21      2012    14      658     521061  4817979 210     40
4:00:48 2/28/2012       2       28      2012    4       658     521064  4817979 210     40
2:00:54 3/7/2011        3       7       2011    2       654     521470  4817980 209     40
22:00:53        4/16/2011       4       16      2011    22      662     526249  4817997 90      40
2:00:55 12/6/2012       12      6       2012    2       677     523997  4817989 203     40
18:01:11        4/28/2011       4       28      2011    18      655     523039  4817985 205     40
12:00:53        1/6/2013        1       6       2013    12      665     524248  4817990 125     39
18:00:14        2/15/2013       2       15      2013    18      680     524174  4817990 125     39
14:01:23        2/9/2013        2       9       2013    14      680     525058  4817993 93      40
4:00:53 2/7/2011        2       7       2011    4       639     524170  4817990 125     39
8:00:56 1/14/2011       1       14      2011    8       650     521401  4817980 209     40
16:00:53        2/24/2011       2       24      2011    16      657     522432  4817984 206     40
0:00:28 1/10/2011       1       10      2011    0       646     521133  4817979 210     40
4:00:48 3/23/2011       3       23      2011    4       661     521510  4817981 209     40
4:00:39 3/10/2011       3       10      2011    4       653     521890  4817982 208     40
10:00:54        1/8/2011        1       8       2011    10      657     521487  4817981 209     40
20:01:00        2/8/2013        2       8       2013    20      680     524249  4817990 125     39
6:00:48 1/29/2011       1       29      2011    6       646     524968  4817993 93      40
12:01:25        1/8/2011        1       8       2011    12      657     521501  4817981 209     40
16:01:14        2/6/2011        2       6       2011    16      639     523781  4817989 203     40
2:01:12 12/27/2009      12      27 2009 2 640 520886 4817979 210 40
18:00:54 12/18/2010 12 18 2010 18 657 520815 4817979 210 40
0:00:46 3/6/2009 3 6 2009 0 633 521928 4817982 208 40
14:00:50 2/9/2011 2 9 2011 14 657 521674 4817982 208 40
2:00:53 4/5/2011 4 5 2011 2 650 526062 4817997 90 40
2:00:56 12/30/2008 12 30 2008 2 632 524138 4817990 125 39
18:00:49 3/5/2009 3 5 2009 18 633 521928 4817983 208 40
4:00:47 4/16/2011 4 16 2011 4 664 523063 4817986 205 40
0:01:12 3/8/2011 3 8 2011 0 647 521215 4817980 209 40
6:00:53 11/22/2010 11 22 2010 6 647 522028 4817983 207 40
4:00:41 4/24/2010 4 24 2010 4 640 525630 4817996 91 40
0:00:53 3/7/2011 3 7 2011 0 654 521466 4817981 209 40
18:01:09 1/12/2013 1 12 2013 18 675 523370 4817988 204 40
8:00:42 1/31/2011 1 31 2011 8 801 521331 4817981 209 40
8:00:48 2/1/2009 2 1 2009 8 633 521718 4817982 208 40
2:00:48 12/23/2013 12 23 2013 2 909 521797 4817982 208 40
16:00:54 4/23/2009 4 23 2009 16 640 524377 4817991 125 39
2:00:23 4/16/2011 4 16 2011 2 664 523064 4817987 205 40
2:00:56 3/19/2012 3 19 2012 2 666 521046 4817980 210 40
4:00:53 4/7/2012 4 7 2012 4 673 525832 4817997 91 40
16:00:41 3/1/2009 3 1 2009 16 633 520697 4817979 211 40
16:00:49 1/6/2009 1 6 2009 16 632 522007 4817983 207 40
12:00:47 3/13/2010 3 13 2010 12 646 521267 4817981 209 40
2:00:55 4/24/2010 4 24 2010 2 640 525634 4817996 91 40
10:00:53 3/19/2010 3 19 2010 10 801 521152 4817981 210 40
14:00:53 2/28/2011 2 28 2011 14 646 521200 4817981 210 40
4:01:06 1/25/2011 1 25 2011 4 642 524167 4817991 125 39
2:00:50 2/25/2014 2 25 2014 2 907 524260 4817991 125 39
4:00:14 1/11/2012 1 11 2012 4 658 524294 4817991 125 39
18:00:15 12/2/2010 12 2 2010 18 655 525632 4817996 91 40
22:00:54 2/18/2009 2 18 2009 22 632 526190 4817999 90 40
2:00:57 3/7/2013 3 7 2013 2 671 520819 4817980 210 40
16:00:49 4/4/2011 4 4 2011 16 647 520856 4817980 210 40
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4:00:22 12/26/2008 12 26 2008 4 634 524190 4817991 125 39
6:00:54 12/19/2010 12 19 2010 6 638 523506 4817989 204 40
2:00:27 3/16/2014 3 16 2014 2 907 522289 4817985 207 40
6:00:20 11/19/2010 11 19 2010 6 643 522100 4817984 207 40
0:00:43 2/21/2009 2 21 2009 0 633 521504 4817982 209 40
2:00:53 1/8/2012 1 8 2012 2 641 521120 4817981 210 40
6:00:53 2/10/2011 2 10 2011 6 654 521995 4817984 208 40
10:00:47 12/27/2009 12 27 2009 10 638 521563 4817983 209 40
18:00:24 4/24/2008 4 24 2008 18 631 522649 4817986 206 40
10:00:42 1/10/2011 1 10 2011 10 654 521905 4817984 208 40
12:00:54 2/9/2011 2 9 2011 12 641 521604 4817983 208 40
4:00:25 2/28/2012 2 28 2012 4 665 521076 4817981 210 40
0:00:25 4/3/2011 4 3 2011 0 661 524365 4817992 125 39
10:00:53 1/10/2011 1 10 2011 10 657 521997 4817984 208 40
16:00:47 1/31/2010 1 31 2010 16 641 521147 4817982 210 40
2:00:42 4/6/2008 4 6 2008 2 637 523650 4817990 203 40
6:00:43 12/26/2008 12 26 2008 6 634 524190 4817992 125 39
0:01:09 1/13/2011 1 13 2011 0 654 523704 4817990 203 40
10:00:42 12/25/2009 12 25 2009 10 640 521074 4817982 210 40
6:00:59 2/28/2012 2 28 2012 6 665 521077 4817982 210 40
18:00:50 3/26/2008 3 26 2008 18 634 523498 4817990 204 40
2:00:20 1/3/2009 1 3 2009 2 632 523682 4817990 203 40
10:00:24 3/13/2010 3 13 2010 10 640 521044 4817982 210 40
8:00:38 12/23/2012 12 23 2012 8 663 522221 4817985 207 40
6:00:48 4/3/2009 4 3 2009 6 638 521388 4817983 209 40
2:00:44 5/9/2011 5 9 2011 2 664 525795 4817998 91 40
16:01:06 1/15/2014 1 15 2014 16 671 521823 4817984 208 40
8:00:41 1/26/2012 1 26 2012 8 666 523686 4817991 203 40
18:00:43 3/19/2012 3 19 2012 18 658 520861 4817981 210 40
16:00:34 12/24/2008 12 24 2008 16 634 524215 4817993 125 39
10:00:41 2/16/2010 2 16 2010 10 640 525205 4817996 93 40
14:00:54 4/21/2011 4 21 2011 14 664 522392 4817986 207 40
0:00:48 12/30/2008 12 30 2008 0 632 524139 4817992 125 39
18:00:47 3/24/2010 3 24 2010 18 654 521531 4817984 209 40
10:00:48 3/23/2011 3 23 2011 10 654 522073 4817985 207 40
18:00:27 4/18/2011 4 18 2011 18 655 523091 4817989 205 40
0:01:12 12/30/2010 12 30 2010 0 801 523495 4817990 204 40
20:00:49 3/14/2014 3 14 2014 20 907 520973 4817982 210 40
6:00:48 1/24/2011 1 24 2011 6 642 524256 4817993 125 39
10:00:54 3/19/2010 3 19 2010 10 657 521083 4817982 210 40
22:00:53 4/7/2011 4 7 2011 22 664 524330 4817993 125 39
14:00:38 12/23/2012 12 23 2012 14 663 521313 4817983 209 40
10:01:11 3/6/2013 3 6 2013 10 671 520917 4817982 210 40
18:00:23 3/16/2009 3 16 2009 18 637 523493 4817991 204 40
8:00:54 1/24/2011 1 24 2011 8 642 524254 4817993 125 39
8:01:11 3/23/2013 3 23 2013 8 679 521507 4817984 209 40
16:00:41 2/20/2009 2 20 2009 16 637 525273 4817997 92 40
18:00:26 4/1/2009 4 1 2009 18 634 521816 4817985 208 40
4:00:53 4/7/2009 4 7 2009 4 639 521266 4817983 209 40
4:00:47 2/25/2014 2 25 2014 4 907 524261 4817994 125 39
6:00:53 1/19/2014 1 19 2014 6 671 521779 4817985 208 40
4:00:53 3/25/2008 3 25 2008 4 637 523647 4817992 203 40
20:00:56 1/19/2014 1 19 2014 20 671 521506 4817984 209 40
18:00:47 3/27/2011 3 27 2011 18 660 524284 4817994 125 39
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2:00:53 4/1/2010 4 1 2010 2 639 524757 4817996 94 40
12:00:20 1/1/2011 1 1 2011 12 642 522691 4817988 206 40
8:00:20 12/24/2008 12 24 2008 8 632 521916 4817986 208 40
22:00:44 3/5/2014 3 5 2014 22 918 524451 4817995 94 40
10:00:47 3/8/2012 3 8 2012 10 665 521812 4817986 208 40
12:00:47 2/16/2013 2 16 2013 12 680 524588 4817995 94 40
12:00:57 4/26/2011 4 26 2011 12 667 524791 4817996 94 40
18:00:54 12/21/2011 12 21 2011 18 650 524268 4817994 125 39
6:00:41 4/6/2011 4 6 2011 6 660 524266 4817994 125 39
4:00:53 1/19/2014 1 19 2014 4 671 521776 4817986 208 40
12:00:54 12/19/2010 12 19 2010 12 657 521492 4817985 209 40
18:00:40 3/4/2010 3 4 2010 18 633 520798 4817983 211 40
18:01:17 3/16/2010 3 16 2010 18 646 520973 4817983 210 40
22:00:56 1/9/2011 1 9 2011 22 646 521128 4817984 210 40
2:00:54 1/19/2014 1 19 2014 2 671 521772 4817986 208 40
16:00:42 4/19/2011 4 19 2011 16 665 521625 4817986 208 40
16:00:42 2/17/2011 2 17 2011 16 639 526056 4818001 90 40
14:00:26 2/21/2011 2 21 2011 14 801 521552 4817986 209 40
18:00:54 12/5/2010 12 5 2010 18 801 521634 4817986 208 40
16:00:53 1/15/2011 1 15 2011 16 657 520791 4817983 211 40
12:00:51 1/10/2011 1 10 2011 12 650 521871 4817987 208 40
14:00:41 1/31/2011 1 31 2011 14 647 522306 4817988 207 40
2:00:47 2/7/2011 2 7 2011 2 639 524163 4817994 125 39
12:00:48 4/26/2013 4 26 2013 12 671 521502 4817985 209 40
2:00:21 2/21/2009 2 21 2009 2 633 521505 4817986 209 40
18:00:53 4/10/2013 4 10 2013 18 679 521477 4817985 209 40
2:00:31 1/25/2010 1 25 2010 2 644 525938 4818001 91 40
22:00:48 3/27/2011 3 27 2011 22 660 524285 4817995 125 39
18:00:54 2/18/2009 2 18 2009 18 632 526227 4818002 90 40
8:00:30 12/22/2012 12 22 2012 8 671 521791 4817987 208 40
20:00:56 4/6/2014 4 6 2014 20 917 521418 4817985 209 40
18:00:38 4/5/2014 4 5 2014 18 907 522155 4817988 207 40
12:00:50 3/29/2009 3 29 2009 12 646 521983 4817987 208 40
14:00:53 2/9/2012 2 9 2012 14 665 525010 4817998 93 40
22:00:54 1/6/2010 1 6 2010 22 640 522559 4817989 206 40
10:00:53 3/19/2010 3 19 2010 10 646 520961 4817984 210 40
14:00:54 3/20/2014 3 20 2014 14 907 521656 4817986 208 40
14:00:55 2/1/2011 2 1 2011 14 654 521854 4817987 208 40
16:00:53 3/23/2009 3 23 2009 16 647 522218 4817988 207 40
6:00:53 4/7/2012 4 7 2012 6 673 525826 4818001 91 40
0:00:42 3/20/2011 3 20 2011 0 654 521476 4817986 209 40
4:00:53 1/25/2010 1 25 2010 4 644 525940 4818002 91 40
0:01:12 1/19/2014 1 19 2014 0 671 521795 4817987 208 40
6:00:54 3/4/2014 3 4 2014 6 918 523962 4817994 203 40
8:00:53 4/6/2010 4 6 2010 8 639 522391 4817989 207 40
14:00:52 1/22/2011 1 22 2011 14 801 524842 4817998 93 40
4:00:55 1/18/2011 1 18 2011 4 646 520757 4817984 211 40
8:00:27 2/13/2011 2 13 2011 8 638 521268 4817986 209 40
12:01:07 1/26/2011 1 26 2011 12 801 524732 4817997 94 40
8:00:37 4/26/2011 4 26 2011 8 654 524705 4817997 94 40
4:00:53 2/9/2013 2 9 2013 4 680 524102 4817995 125 39
6:00:33 1/18/2010 1 18 2010 6 646 521023 4817985 210 40
2:00:48 3/28/2010 3 28 2010 2 640 525715 4818001 91 40
12:00:43 1/27/2011 1 27 2011 12 801 524289 4817996 125 39
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6:00:53 1/23/2010 1 23 2010 6 647 520236 4817983 212 40
0:00:45 12/6/2010 12 6 2010 0 641 522167 4817989 207 40
16:00:54 1/22/2010 1 22 2010 16 643 522028 4817988 207 40
16:00:23 11/27/2010 11 27 2010 16 653 520871 4817985 210 40
22:00:54 12/23/2013 12 23 2013 22 911 525090 4817999 93 40
6:00:54 4/9/2009 4 9 2009 6 634 521368 4817986 209 40
10:00:53 3/18/2010 3 18 2010 10 646 521862 4817988 208 40
0:00:59 3/14/2010 3 14 2010 0 639 520860 4817985 210 40
18:00:48 1/1/2011 1 1 2011 18 653 523599 4817994 204 40
6:00:39 2/21/2009 2 21 2009 6 633 521506 4817987 209 40
10:00:48 2/10/2014 2 10 2014 10 671 521840 4817988 208 40
18:00:22 1/21/2014 1 21 2014 18 671 521283 4817986 209 40
10:00:47 3/7/2010 3 7 2010 10 633 520959 4817985 210 40
10:01:49 1/13/2011 1 13 2011 10 654 521832 4817988 208 40
12:00:53 3/28/2009 3 28 2009 12 646 521442 4817987 209 40
18:00:49 1/22/2011 1 22 2011 18 646 520655 4817984 211 40
16:00:35 1/31/2009 1 31 2009 16 632 521657 4817987 208 40
18:00:41 4/9/2010 4 9 2010 18 641 521892 4817988 208 40
8:00:43 12/19/2008 12 19 2008 8 635 525210 4818000 93 40
4:00:21 12/25/2013 12 25 2013 4 671 521059 4817986 210 40
16:00:33 12/17/2010 12 17 2010 16 647 521248 4817986 209 40
6:00:39 2/24/2013 2 24 2013 6 679 521760 4817988 208 40
10:00:56 1/26/2011 1 26 2011 10 639 524464 4817997 94 40
2:00:42 4/7/2009 4 7 2009 2 639 521164 4817986 210 40
6:00:47 12/25/2013 12 25 2013 6 671 521060 4817986 210 40
12:00:25 1/27/2011 1 27 2011 12 639 524077 4817996 125 39
16:00:42 3/22/2013 3 22 2013 16 677 521105 4817986 210 40
16:00:55 11/30/2011 11 30 2011 16 663 521331 4817987 209 40
22:00:47 1/12/2011 1 12 2011 22 801 524252 4817997 125 39
0:00:19 1/2/2010 1 2 2010 0 638 524343 4817997 125 39
22:00:53 3/28/2010 3 28 2010 22 746 526157 4818004 90 40
4:00:49 3/30/2011 3 30 2011 4 662 524974 4817999 93 40
4:00:56 3/3/2012 3 3 2012 4 666 523151 4817993 205 40
10:00:47 3/28/2009 3 28 2009 10 646 521439 4817987 209 40
8:00:42 4/6/2011 4 6 2011 8 659 523869 4817995 203 40
22:02:00 1/8/2013 1 8 2013 22 663 524194 4817997 125 39
10:00:56 2/1/2011 2 1 2011 10 641 521770 4817988 208 40
2:00:53 12/20/2008 12 20 2008 2 632 522983 4817992 205 40
12:00:43 1/11/2014 1 11 2014 12 917 523945 4817996 203 40
16:00:41 12/21/2011 12 21 2011 16 650 524265 4817997 125 39
20:00:50 2/15/2013 2 15 2013 20 680 524073 4817996 125 39
14:00:28 1/18/2009 1 18 2009 14 634 521702 4817988 208 40
10:00:54 12/25/2013 12 25 2013 10 671 521049 4817986 210 40
4:00:54 2/22/2009 2 22 2009 4 633 521490 4817988 209 40
14:00:13 2/15/2009 2 15 2009 14 633 521135 4817987 210 40
8:01:24 4/5/2013 4 5 2013 8 679 521898 4817989 208 40
2:00:17 3/21/2011 3 21 2011 2 663 521751 4817989 208 40
0:00:20 3/28/2011 3 28 2011 0 660 524286 4817997 125 39
10:00:23 12/15/2011 12 15 2011 10 658 521652 4817988 208 40
2:00:40 4/4/2009 4 4 2009 2 634 522149 4817990 207 40
0:01:51 12/27/2009 12 27 2009 0 640 520887 4817986 210 40
4:01:11 2/24/2013 2 24 2013 4 679 521751 4817989 208 40
14:00:47 2/19/2013 2 19 2013 14 677 521754 4817989 208 40
12:01:18 2/9/2013 2 9 2013 12 675 525206 4818001 93 40
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14:00:56 3/5/2014 3 5 2014 14 679 522194 4817990 207 40
12:00:53 2/9/2011 2 9 2011 12 646 521690 4817989 208 40
16:00:54 3/24/2009 3 24 2009 16 646 521602 4817988 209 40
18:00:25 3/3/2014 3 3 2014 18 918 524626 4817999 94 40
20:00:53 12/24/2013 12 24 2013 20 917 520803 4817986 210 40
14:00:24 11/27/2010 11 27 2010 14 653 520874 4817986 210 40
22:00:56 12/19/2013 12 19 2013 22 914 521806 4817989 208 40
4:00:41 2/20/2011 2 20 2011 4 646 521414 4817988 209 40
12:00:38 3/1/2009 3 1 2009 12 633 520973 4817987 210 40
18:01:24 1/6/2010 1 6 2010 18 640 522563 4817992 206 40
10:00:55 1/22/2011 1 22 2011 10 642 525119 4818001 93 40
0:00:31 1/7/2013 1 7 2013 0 675 524144 4817997 125 39
2:00:37 12/16/2012 12 16 2012 2 663 520064 4817984 212 40
12:00:53 2/12/2011 2 12 2011 12 655 521127 4817987 210 40
8:00:55 3/1/2013 3 1 2013 8 677 521688 4817989 208 40
20:01:11 4/14/2013 4 14 2013 20 658 520212 4817984 212 40
2:00:40 12/6/2010 12 6 2010 2 641 522165 4817991 207 40
16:02:13 2/19/2010 2 19 2010 16 647 525544 4818003 92 40
4:00:41 1/29/2011 1 29 2011 4 650 525188 4818001 93 40
22:00:47 2/9/2011 2 9 2011 22 650 521759 4817989 208 40
0:00:48 2/10/2011 2 10 2011 0 650 521762 4817989 208 40
18:00:46 11/27/2010 11 27 2010 18 641 520831 4817986 210 40
8:00:44 12/22/2011 12 22 2011 8 650 524362 4817998 125 39
14:00:56 3/2/2014 3 2 2014 14 917 521226 4817988 209 40
10:01:15 3/28/2011 3 28 2011 10 665 521574 4817989 209 40
22:00:12 4/5/2008 4 5 2008 22 637 523628 4817996 203 40
6:01:19 4/27/2011 4 27 2011 6 669 523251 4817995 204 40
13:43:47 12/17/2013 12 17 2013 13 657 521145 4817988 210 40
18:00:54 2/16/2010 2 16 2010 18 640 525617 4818003 92 40
14:00:53 1/6/2013 1 6 2013 14 675 524149 4817998 125 39
18:00:50 3/22/2010 3 22 2010 18 650 523242 4817995 204 40
10:00:42 1/13/2011 1 13 2011 10 650 522064 4817991 207 40
6:00:42 3/30/2011 3 30 2011 6 662 524266 4817999 125 39
10:00:54 3/19/2010 3 19 2010 10 656 521115 4817988 210 40
8:01:23 1/21/2013 1 21 2013 8 671 524245 4817999 125 39
22:00:54 12/21/2011 12 21 2011 22 650 524271 4817999 125 39
0:00:53 11/27/2010 11 27 2010 0 657 520235 4817985 212 40
0:00:47 3/29/2010 3 29 2010 0 746 526151 4818006 90 40
16:01:12 2/17/2011 2 17 2011 16 642 526043 4818005 90 40
14:00:55 3/13/2010 3 13 2010 14 646 521266 4817989 209 40
14:00:56 12/21/2011 12 21 2011 14 650 524266 4817999 125 39
22:00:41 4/4/2009 4 4 2009 22 639 521368 4817989 209 40
8:00:53 1/13/2014 1 13 2014 8 917 523952 4817998 203 40
18:00:47 1/25/2011 1 25 2011 18 650 523947 4817998 203 40
10:00:57 12/5/2010 12 5 2010 10 650 521752 4817990 208 40
14:00:26 2/25/2009 2 25 2009 14 634 521106 4817988 210 40
22:00:49 3/5/2010 3 5 2010 22 638 524171 4817999 125 39
0:00:17 3/6/2010 3 6 2010 0 638 524173 4817999 125 39
18:00:53 3/20/2013 3 20 2013 18 658 521100 4817988 210 40
6:00:48 3/1/2013 3 1 2013 6 677 521691 4817990 208 40
8:01:12 4/7/2011 4 7 2011 8 658 524404 4818000 125 39
2:00:20 4/4/2009 4 4 2009 2 633 521671 4817990 208 40
10:00:48 3/5/2011 3 5 2011 10 650 521019 4817988 210 40
16:01:13 12/23/2012 12 23 2012 16 663 521288 4817989 209 40
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0:01:23 3/26/2013 3 26 2013 0 679 524602 4818001 94 40
2:00:53 3/22/2014 3 22 2014 2 679 521824 4817991 208 40
12:00:43 12/28/2011 12 28 2011 12 650 523094 4817995 205 40
2:00:47 12/18/2013 12 18 2013 2 908 521963 4817991 208 40
2:00:41 3/27/2010 3 27 2010 2 655 525237 4818003 92 40
8:00:55 1/14/2011 1 14 2011 8 646 521483 4817990 209 40
6:00:56 1/7/2010 1 7 2010 6 639 521461 4817990 209 40
6:00:39 11/28/2013 11 28 2013 6 914 521128 4817989 210 40
6:00:33 1/18/2011 1 18 2011 6 646 520753 4817988 211 40
22:00:56 2/25/2014 2 25 2014 22 679 521574 4817990 209 40
14:00:53 11/27/2010 11 27 2010 14 638 521331 4817990 209 40
4:01:09 1/7/2010 1 7 2010 4 639 521419 4817990 209 40
0:00:42 3/31/2012 3 31 2012 0 678 526175 4818007 90 40
12:00:53 12/17/2010 12 17 2010 12 657 520612 4817988 211 40
4:00:53 4/9/2009 4 9 2009 4 634 521369 4817990 209 40
2:00:50 5/8/2009 5 8 2009 2 642 524539 4818001 94 40
6:00:47 12/25/2009 12 25 2009 6 640 521070 4817989 210 40
6:00:47 3/25/2008 3 25 2008 6 637 523649 4817998 203 40
8:00:41 2/21/2011 2 21 2011 8 657 521646 4817991 208 40
0:00:54 4/5/2009 4 5 2009 0 639 521366 4817990 209 40
12:00:41 2/15/2009 2 15 2009 12 633 521130 4817989 210 40
16:00:49 11/27/2010 11 27 2010 16 638 521330 4817990 209 40
4:00:29 3/23/2010 3 23 2010 4 651 524605 4818001 94 40
0:00:53 2/9/2009 2 9 2009 0 633 524702 4818002 94 40
2:01:20 2/13/2013 2 13 2013 2 677 521796 4817992 208 40
4:00:32 4/17/2012 4 17 2012 4 666 522978 4817996 205 40
18:01:20 12/16/2012 12 16 2012 18 671 525944 4818006 91 40
8:00:41 12/19/2010 12 19 2010 8 657 520907 4817989 210 40
6:02:46 4/16/2011 4 16 2011 6 664 523058 4817996 205 40
4:00:50 2/21/2009 2 21 2009 4 633 521506 4817991 209 40
12:00:11 2/7/2014 2 7 2014 12 909 521672 4817991 208 40
22:00:54 3/13/2014 3 13 2014 22 907 521345 4817990 209 40
14:00:55 2/16/2013 2 16 2013 14 679 524391 4818001 125 39
0:00:48 4/9/2009 4 9 2009 0 634 521368 4817990 209 40
4:00:54 12/20/2008 12 20 2008 4 632 522996 4817996 205 40
6:00:30 4/3/2008 4 3 2008 6 632 521684 4817992 208 40
18:00:31 2/19/2011 2 19 2011 18 654 520880 4817989 210 40
2:00:41 4/9/2009 4 9 2009 2 634 521368 4817991 209 40
0:00:56 4/11/2010 4 11 2010 0 646 521941 4817992 208 40
14:00:47 2/28/2014 2 28 2014 14 914 521761 4817992 208 40
0:00:56 4/1/2010 4 1 2010 0 638 524476 4818001 94 40
14:01:12 1/17/2010 1 17 2010 14 646 521154 4817990 210 40
22:00:48 4/2/2012 4 2 2012 22 670 525230 4818004 92 40
2:00:54 1/23/2010 1 23 2010 2 640 522960 4817996 205 40
16:00:59 1/6/2013 1 6 2013 16 675 524146 4818000 125 39
16:00:59 4/4/2009 4 4 2009 16 647 520906 4817989 210 40
14:01:18 1/12/2014 1 12 2014 14 916 524624 4818002 94 40
6:00:48 2/21/2009 2 21 2009 6 632 524873 4818003 93 40
4:00:42 3/19/2008 3 19 2008 4 634 523545 4817998 204 40
0:00:54 3/27/2014 3 27 2014 0 918 525773 4818006 91 40
16:00:50 2/15/2013 2 15 2013 16 680 524186 4818000 125 39
10:00:47 12/24/2008 12 24 2008 10 634 524206 4818001 125 39
4:00:24 2/21/2009 2 21 2009 4 632 524874 4818003 93 40
10:00:54 11/17/2010 11 17 2010 10 650 521556 4817992 209 40
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8:00:55 4/9/2011 4 9 2011 8 655 521827 4817993 208 40
0:00:22 3/21/2012 3 21 2012 0 666 521272 4817991 209 40
12:00:47 3/24/2013 3 24 2013 12 679 521326 4817991 209 40
4:00:38 1/6/2012 1 6 2012 4 665 525823 4818007 91 40
4:00:42 3/22/2014 3 22 2014 4 679 521831 4817993 208 40
4:01:11 1/23/2010 1 23 2010 4 640 522959 4817996 205 40
12:00:47 12/24/2008 12 24 2008 12 634 524205 4818001 125 39
8:00:55 2/24/2013 2 24 2013 8 679 521752 4817993 208 40
16:00:47 1/10/2014 1 10 2014 16 917 524045 4818000 125 39
18:00:54 3/27/2011 3 27 2011 18 666 522227 4817994 207 40
6:00:53 4/27/2011 4 27 2011 6 666 526129 4818008 90 40
14:01:14 1/16/2014 1 16 2014 14 671 521354 4817991 209 40
12:01:12 2/16/2014 2 16 2014 12 916 521103 4817991 210 40
2:00:42 4/23/2013 4 23 2013 2 658 520934 4817990 210 40
6:00:36 2/22/2009 2 22 2009 6 633 521487 4817992 209 40
18:00:56 4/1/2012 4 1 2012 18 670 523397 4817998 204 40
6:00:11 4/6/2011 4 6 2011 6 662 524254 4818001 125 39
20:00:42 2/25/2014 2 25 2014 20 916 521295 4817991 209 40
14:00:53 4/24/2009 4 24 2009 14 640 525991 4818008 91 40
12:01:11 2/16/2014 2 16 2014 12 917 520765 4817990 211 40
10:00:23 2/16/2014 2 16 2014 10 916 521169 4817991 210 40
12:02:34 3/2/2014 3 2 2014 12 917 521206 4817991 209 40
22:00:45 4/1/2011 4 1 2011 22 668 521503 4817992 209 40
2:00:54 4/17/2012 4 17 2012 2 666 522975 4817997 205 40
14:00:39 2/27/2009 2 27 2009 14 633 521793 4817993 208 40
12:00:54 2/1/2011 2 1 2011 12 801 521759 4817993 208 40
18:00:53 2/1/2011 2 1 2011 18 638 521846 4817993 208 40
0:00:41 11/23/2010 11 23 2010 0 641 521161 4817991 210 40
22:00:47 2/1/2011 2 1 2011 22 638 521847 4817993 208 40
14:00:42 3/7/2010 3 7 2010 14 633 520970 4817991 210 40
6:00:55 2/20/2011 2 20 2011 6 646 521410 4817992 209 40
10:00:57 12/17/2013 12 17 2013 10 914 521282 4817992 209 40
14:00:47 4/16/2012 4 16 2012 14 671 521777 4817993 208 40
6:00:41 3/2/2011 3 2 2011 6 655 521972 4817994 208 40
12:00:54 1/16/2014 1 16 2014 12 671 521334 4817992 209 40
14:00:51 4/9/2009 4 9 2009 14 633 522387 4817995 207 40
12:00:56 4/10/2013 4 10 2013 12 679 521094 4817991 210 40
10:00:35 4/16/2011 4 16 2011 10 665 522014 4817994 207 40
6:00:53 1/26/2014 1 26 2014 6 907 521679 4817993 208 40
18:00:48 2/5/2010 2 5 2010 18 640 521126 4817991 210 40
0:00:57 12/30/2009 12 30 2009 0 646 522088 4817994 207 40
6:00:21 12/22/2011 12 22 2011 6 650 524361 4818002 125 39
22:00:42 3/31/2010 3 31 2010 22 638 524477 4818003 94 40
16:00:41 11/29/2009 11 29 2009 16 633 522932 4817997 205 40
22:00:50 3/20/2012 3 20 2012 22 666 521273 4817992 209 40
14:00:48 4/23/2009 4 23 2009 14 646 521536 4817993 209 40
8:00:47 12/23/2012 12 23 2012 8 670 521770 4817994 208 40
8:00:53 2/9/2014 2 9 2014 8 908 524022 4818001 125 39
18:00:42 2/25/2009 2 25 2009 18 633 521141 4817992 210 40
10:01:24 11/20/2011 11 20 2011 10 650 524599 4818003 94 40
10:01:03 3/4/2010 3 4 2010 10 633 520908 4817991 210 40
6:00:47 12/19/2008 12 19 2008 6 633 525115 4818005 93 40
14:00:54 1/13/2010 1 13 2010 14 638 521395 4817993 209 40
22:00:54 3/26/2010 3 26 2010 22 655 525732 4818008 91 40
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20:00:54 3/5/2013 3 5 2013 20 677 520811 4817991 210 40
14:00:47 3/23/2009 3 23 2009 14 647 522203 4817995 207 40
12:01:12 2/7/2014 2 7 2014 12 671 521639 4817993 208 40
4:00:42 12/24/2009 12 24 2009 4 640 521932 4817994 208 40
8:00:41 3/19/2008 3 19 2008 8 633 521953 4817995 208 40
10:01:24 1/22/2011 1 22 2011 10 801 524837 4818005 93 40
18:00:51 2/15/2011 2 15 2011 18 801 524199 4818002 125 39
16:00:29 2/16/2010 2 16 2010 16 633 524919 4818005 93 40
10:00:55 1/10/2011 1 10 2011 10 646 521804 4817994 208 40
6:00:47 1/11/2011 1 11 2011 6 638 521806 4817994 208 40
4:00:53 12/9/2011 12 9 2011 4 655 522120 4817995 207 40
2:00:46 12/31/2010 12 31 2010 2 801 523366 4818000 204 40
22:00:47 12/9/2010 12 9 2010 22 650 522417 4817996 206 40
10:00:24 1/18/2010 1 18 2010 10 638 521341 4817993 209 40
0:00:14 3/3/2009 3 3 2009 0 637 523521 4818000 204 40
2:00:41 12/25/2013 12 25 2013 2 671 521067 4817992 210 40
22:00:54 2/13/2011 2 13 2011 22 638 521369 4817993 209 40
10:00:41 4/21/2013 4 21 2013 10 658 521674 4817994 208 40
2:00:56 3/23/2010 3 23 2010 2 651 524605 4818004 94 40
6:00:53 3/23/2011 3 23 2011 6 661 521505 4817994 209 40
0:00:42 12/20/2010 12 20 2010 0 657 520780 4817991 211 40
2:00:30 4/14/2012 4 14 2012 2 676 525265 4818007 92 40
6:00:54 4/11/2010 4 11 2010 6 652 521026 4817992 210 40
10:00:54 12/17/2010 12 17 2010 10 657 520606 4817991 211 40
6:00:42 4/30/2011 4 30 2011 6 658 525506 4818008 92 40
10:00:25 2/26/2010 2 26 2010 10 633 521875 4817995 208 40
16:00:23 3/28/2011 3 28 2011 16 658 521662 4817994 208 40
18:00:52 4/1/2012 4 1 2012 18 681 522201 4817996 207 40
10:00:41 1/10/2011 1 10 2011 10 650 521795 4817995 208 40
18:00:20 4/2/2011 4 2 2011 18 661 524392 4818004 125 39
2:00:54 3/6/2014 3 6 2014 2 918 524353 4818004 125 39
6:00:56 3/22/2014 3 22 2014 6 679 521823 4817995 208 40
2:00:47 3/3/2014 3 3 2014 2 679 521347 4817994 209 40
4:00:26 12/13/2011 12 13 2011 4 659 524158 4818003 125 39
10:02:53 2/17/2009 2 17 2009 10 633 521934 4817996 208 40
16:00:26 1/23/2011 1 23 2011 16 650 523887 4818002 203 40
18:00:47 1/17/2010 1 17 2010 18 646 521062 4817993 210 40
2:00:49 2/13/2011 2 13 2011 2 646 523720 4818002 203 40
8:00:48 2/17/2009 2 17 2009 8 634 521305 4817994 209 40
2:01:11 4/23/2009 4 23 2009 2 639 523026 4817999 205 40
22:00:28 1/25/2014 1 25 2014 22 907 521706 4817995 208 40
10:00:50 1/23/2010 1 23 2010 10 647 520538 4817991 211 40
22:00:48 12/22/2012 12 22 2012 22 677 521661 4817995 208 40
0:00:32 3/1/2009 3 1 2009 0 633 521726 4817995 208 40
12:00:31 2/16/2013 2 16 2013 12 679 524394 4818004 125 39
4:01:24 1/17/2011 1 17 2011 4 650 520993 4817993 210 40
14:00:47 4/2/2011 4 2 2011 14 654 521075 4817993 210 40
8:00:53 1/1/2010 1 1 2010 8 646 521954 4817996 208 40
22:00:52 4/22/2009 4 22 2009 22 639 522946 4818000 205 40
22:00:54 2/8/2009 2 8 2009 22 633 524644 4818006 94 40
22:01:38 4/25/2014 4 25 2014 22 917 521005 4817993 210 40
18:00:53 1/31/2009 1 31 2009 18 632 521663 4817995 208 40
10:00:53 1/16/2014 1 16 2014 10 671 521335 4817994 209 40
14:00:31 1/2/2014 1 2 2014 14 907 520827 4817993 210 40
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0:00:54 3/14/2010 3 14 2010 0 647 524333 4818005 125 39
22:00:41 3/11/2010 3 11 2010 22 643 524973 4818007 93 40
0:00:42 4/23/2013 4 23 2013 0 658 521098 4817994 210 40
4:00:26 2/1/2009 2 1 2009 4 632 521700 4817996 208 40
8:00:55 2/13/2014 2 13 2014 8 909 522364 4817998 207 40
6:00:47 2/17/2014 2 17 2014 6 916 521040 4817994 210 40
8:00:41 2/1/2011 2 1 2011 8 655 522268 4817998 207 40
0:00:47 4/3/2012 4 3 2012 0 670 525231 4818008 92 40
2:00:50 2/10/2011 2 10 2011 2 650 521771 4817996 208 40
2:00:25 3/27/2011 3 27 2011 2 660 523749 4818003 203 40
14:00:53 3/22/2013 3 22 2013 14 677 521116 4817994 210 40
2:00:44 2/8/2009 2 8 2009 2 632 521272 4817995 209 40
10:01:11 12/23/2012 12 23 2012 10 670 521693 4817996 208 40
10:00:54 3/23/2014 3 23 2014 10 917 520880 4817993 210 40
16:00:54 4/1/2012 4 1 2012 16 681 522125 4817997 207 40
10:00:49 2/17/2011 2 17 2011 10 657 521569 4817996 209 40
10:00:48 5/16/2011 5 16 2011 10 667 521919 4817997 208 40
6:00:44 3/9/2009 3 9 2009 6 633 521278 4817995 209 40
4:00:53 4/11/2010 4 11 2010 4 652 520980 4817994 210 40
22:00:47 4/11/2009 4 11 2009 22 637 525742 4818010 91 40
8:00:48 3/19/2010 3 19 2010 8 641 521098 4817994 210 40
18:00:24 4/30/2009 4 30 2009 18 640 522131 4817998 207 40
22:00:54 3/27/2011 3 27 2011 22 668 524324 4818005 125 39
12:00:53 4/8/2013 4 8 2013 12 679 521288 4817995 209 40
2:00:42 12/30/2009 12 30 2009 2 647 521017 4817994 210 40
8:00:42 1/29/2011 1 29 2011 8 646 524973 4818008 93 40
12:00:48 12/27/2009 12 27 2009 12 643 521847 4817997 208 40
4:00:52 3/11/2014 3 11 2014 4 907 520994 4817994 210 40
20:00:49 2/6/2014 2 6 2014 20 916 523946 4818004 203 40
4:00:44 1/29/2009 1 29 2009 4 632 521189 4817995 210 40
12:01:08 2/7/2010 2 7 2010 12 638 521201 4817995 210 40
18:00:42 4/19/2009 4 19 2009 18 634 520961 4817994 210 40
14:00:42 12/24/2008 12 24 2008 14 634 524210 4818005 125 39
6:01:05 2/10/2012 2 10 2012 6 665 524976 4818008 93 40
14:00:55 3/22/2014 3 22 2014 14 679 521263 4817995 209 40
4:00:41 2/17/2014 2 17 2014 4 916 521012 4817994 210 40
22:00:41 4/26/2011 4 26 2011 22 658 525840 4818011 91 40
12:00:36 1/8/2011 1 8 2011 12 641 521503 4817996 209 40
8:00:58 2/20/2010 2 20 2010 8 647 524943 4818008 93 40
0:00:41 4/27/2011 4 27 2011 0 658 525837 4818011 91 40
2:00:54 12/30/2009 12 30 2009 2 646 522091 4817998 207 40
8:00:37 12/24/2009 12 24 2009 8 641 521154 4817995 210 40
0:00:49 1/26/2014 1 26 2014 0 907 521715 4817997 208 40
18:00:47 1/19/2010 1 19 2010 18 643 524819 4818008 93 40
2:01:10 4/16/2014 4 16 2014 2 916 525385 4818010 92 40
14:00:47 11/25/2010 11 25 2010 14 641 520911 4817994 210 40
18:00:54 12/21/2011 12 21 2011 18 650 524265 4818006 125 39
2:00:20 4/16/2011 4 16 2011 2 658 523028 4818002 205 40
22:00:53 12/21/2012 12 21 2012 22 671 521674 4817997 208 40
8:00:23 12/8/2008 12 8 2008 8 633 522485 4818000 206 40
16:00:42 4/19/2008 4 19 2008 16 633 522465 4818000 206 40
18:01:17 5/4/2009 5 4 2009 18 640 521068 4817995 210 40
10:01:24 3/5/2011 3 5 2011 10 654 520966 4817995 210 40
2:01:20 5/5/2011 5 5 2011 2 665 520854 4817995 210 40
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12:00:20 3/26/2011 3 26 2011 12 801 521111 4817995 210 40
16:00:33 2/7/2011 2 7 2011 16 642 525908 4818012 91 40
16:00:48 2/13/2014 2 13 2014 16 908 526355 4818014 90 40
6:00:53 12/22/2012 12 22 2012 6 671 521780 4817998 208 40
14:00:53 1/11/2014 1 11 2014 14 917 523944 4818005 203 40
12:00:51 1/16/2011 1 16 2011 12 654 521405 4817996 209 40
18:00:51 3/19/2010 3 19 2010 18 801 520920 4817995 210 40
18:01:01 1/18/2014 1 18 2014 18 671 521713 4817998 208 40
2:00:23 2/1/2011 2 1 2011 2 655 522303 4818000 207 40
8:00:43 4/16/2008 4 16 2008 8 635 521123 4817996 210 40
0:00:56 11/23/2010 11 23 2010 0 643 521538 4817997 209 40
0:00:54 4/17/2012 4 17 2012 0 666 522966 4818002 205 40
10:00:53 1/21/2013 1 21 2013 10 671 524245 4818006 125 39
12:00:53 3/7/2010 3 7 2010 12 633 520965 4817995 210 40
0:00:54 2/25/2010 2 25 2010 0 647 523793 4818005 203 40
4:01:34 2/20/2013 2 20 2013 4 663 521731 4817998 208 40
22:00:43 3/16/2010 3 16 2010 22 641 521584 4817997 209 40
14:00:28 12/26/2009 12 26 2009 14 647 521812 4817998 208 40
22:00:53 4/16/2011 4 16 2011 22 668 526150 4818014 90 40
8:00:31 4/22/2011 4 22 2011 8 665 522431 4818000 206 40
10:00:41 3/24/2013 3 24 2013 10 679 521318 4817997 209 40
8:00:53 12/25/2009 12 25 2009 8 640 521084 4817996 210 40
2:00:20 4/3/2008 4 3 2008 2 632 521680 4817998 208 40
12:00:30 2/11/2010 2 11 2010 12 643 524303 4818007 125 39
4:00:54 4/23/2009 4 23 2009 4 639 523029 4818002 205 40
12:00:47 3/7/2013 3 7 2013 12 677 520868 4817995 210 40
8:00:24 2/6/2009 2 6 2009 8 632 521839 4817998 208 40
4:00:54 3/3/2014 3 3 2014 4 679 521350 4817997 209 40
10:00:43 2/9/2014 2 9 2014 10 671 521404 4817997 209 40
18:01:50 3/26/2010 3 26 2010 18 643 525769 4818012 91 40
12:00:44 4/14/2010 4 14 2010 12 652 521469 4817997 209 40
22:00:27 4/2/2008 4 2 2008 22 632 521551 4817998 209 40
12:00:50 2/8/2014 2 8 2014 12 679 521390 4817997 209 40
6:00:59 1/11/2011 1 11 2011 6 646 521743 4817998 208 40
22:00:53 2/6/2014 2 6 2014 22 916 523950 4818006 203 40
12:00:41 2/6/2012 2 6 2012 12 658 521343 4817997 209 40
2:00:54 4/6/2011 4 6 2011 2 664 524287 4818007 125 39
14:00:47 3/23/2014 3 23 2014 14 679 521506 4817998 209 40
10:01:23 1/22/2011 1 22 2011 10 638 525113 4818010 93 40
22:00:54 1/1/2010 1 1 2010 22 639 525255 4818011 92 40
10:01:09 2/10/2014 2 10 2014 10 916 521979 4817999 208 40
0:00:43 3/14/2009 3 14 2009 0 633 521265 4817997 209 40
14:00:46 2/8/2011 2 8 2011 14 646 520875 4817996 210 40
12:00:54 12/25/2013 12 25 2013 12 671 521031 4817996 210 40
18:00:42 4/1/2012 4 1 2012 18 663 522819 4818002 205 40
10:00:22 12/20/2012 12 20 2012 10 658 521344 4817997 209 40
18:00:31 3/29/2012 3 29 2012 18 678 525734 4818013 91 40
8:00:28 3/26/2010 3 26 2010 8 746 526296 4818015 90 40
2:00:47 1/18/2010 1 18 2010 2 646 521025 4817996 210 40
2:00:47 5/7/2011 5 7 2011 2 654 523935 4818006 203 40
8:00:15 2/2/2011 2 2 2011 8 654 521813 4817999 208 40
16:00:42 11/30/2011 11 30 2011 16 801 521116 4817997 210 40
14:00:24 3/28/2011 3 28 2011 14 658 521650 4817999 208 40
2:00:56 1/11/2013 1 11 2013 2 675 523528 4818005 204 40
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22:00:49 11/21/2010 11 21 2010 22 643 522124 4818000 207 40
10:01:00 1/29/2011 1 29 2011 10 639 525293 4818011 92 40
16:01:24 3/23/2014 3 23 2014 16 679 521559 4817998 209 40
8:00:23 3/22/2010 3 22 2010 8 638 521486 4817998 209 40
18:00:53 2/4/2010 2 4 2010 18 633 521918 4817999 208 40
2:00:53 3/20/2012 3 20 2012 2 663 521370 4817998 209 40
6:00:53 2/20/2013 2 20 2013 6 679 521680 4817999 208 40
2:00:53 12/3/2012 12 3 2012 2 670 525942 4818014 91 40
8:00:53 4/15/2010 4 15 2010 8 653 521061 4817997 210 40
10:00:49 2/11/2010 2 11 2010 10 643 524303 4818008 125 39
0:00:25 2/12/2009 2 12 2009 0 632 521713 4817999 208 40
16:00:48 2/15/2009 2 15 2009 16 633 521125 4817997 210 40
8:00:39 1/26/2014 1 26 2014 8 907 521684 4817999 208 40
18:00:41 12/18/2010 12 18 2010 18 657 520767 4817996 211 40
6:00:54 12/24/2009 12 24 2009 6 640 521930 4818000 208 40
8:00:53 3/10/2014 3 10 2014 8 679 521179 4817997 210 40
8:00:53 2/25/2010 2 25 2010 8 633 521789 4817999 208 40
0:01:12 4/27/2010 4 27 2010 0 646 522227 4818001 207 40
12:00:53 12/24/2013 12 24 2013 12 671 521066 4817997 210 40
6:00:47 1/1/2014 1 1 2014 6 911 524454 4818008 94 40
6:00:42 4/16/2011 4 16 2011 6 658 523084 4818004 205 40
12:00:53 12/23/2012 12 23 2012 12 670 521693 4817999 208 40
2:00:53 4/3/2010 4 3 2010 2 746 525866 4818014 91 40
10:00:24 3/23/2011 3 23 2011 10 801 521866 4818000 208 40
18:00:54 4/1/2010 4 1 2010 18 646 524265 4818008 125 39
12:00:53 1/1/2010 1 1 2010 12 646 521937 4818000 208 40
14:00:45 1/10/2014 1 10 2014 14 907 524531 4818009 94 40
6:00:53 3/3/2014 3 3 2014 6 679 521347 4817998 209 40
6:00:53 4/23/2013 4 23 2013 6 671 520994 4817997 210 40
16:00:49 1/2/2014 1 2 2014 16 907 520819 4817997 210 40
22:00:54 1/25/2012 1 25 2012 22 666 525536 4818013 92 40
2:00:54 3/19/2008 3 19 2008 2 634 523539 4818006 204 40
16:00:40 12/18/2010 12 18 2010 16 657 520789 4817997 211 40
22:00:56 3/12/2010 3 12 2010 22 638 521178 4817998 210 40
16:00:42 2/10/2009 2 10 2009 16 634 522223 4818001 207 40
22:00:51 1/17/2010 1 17 2010 22 641 520205 4817995 212 40
12:00:54 2/8/2011 2 8 2011 12 646 520879 4817997 210 40
4:00:49 4/3/2008 4 3 2008 4 632 521692 4818000 208 40
0:00:47 1/18/2010 1 18 2010 0 646 521021 4817998 210 40
4:00:56 3/1/2013 3 1 2013 4 671 521315 4817999 209 40
6:00:20 1/29/2009 1 29 2009 6 632 521188 4817998 210 40
12:00:53 3/7/2013 3 7 2013 12 671 520827 4817997 210 40
18:00:35 3/13/2010 3 13 2010 18 641 522187 4818001 207 40
1:58:42 12/22/2013 12 22 2013 1 657 520764 4817997 211 40
10:00:54 1/1/2010 1 1 2010 10 646 521933 4818001 208 40
10:00:50 11/23/2011 11 23 2011 10 647 521340 4817999 209 40
22:00:48 11/26/2010 11 26 2010 22 657 520234 4817995 212 40
22:00:31 12/12/2011 12 12 2011 22 659 524152 4818008 125 39
6:01:23 1/1/2010 1 1 2010 6 644 525914 4818015 91 40
18:00:47 4/5/2011 4 5 2011 18 667 525966 4818015 91 40
2:01:11 3/1/2014 3 1 2014 2 916 521832 4818000 208 40
8:00:53 3/20/2008 3 20 2008 8 635 521869 4818000 208 40
8:01:12 1/11/2011 1 11 2011 8 654 521773 4818000 208 40
12:00:44 3/23/2011 3 23 2011 12 655 521861 4818001 208 40
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22:00:32 3/13/2009 3 13 2009 22 633 521265 4817999 209 40
20:00:53 1/18/2014 1 18 2014 20 671 521719 4818000 208 40
6:00:42 4/23/2013 4 23 2013 6 658 520946 4817998 210 40
4:01:14 1/18/2010 1 18 2010 4 646 521022 4817998 210 40
16:00:11 2/1/2009 2 1 2009 16 632 521279 4817999 209 40
8:00:55 4/22/2011 4 22 2011 8 654 524401 4818009 125 39
10:00:52 12/24/2013 12 24 2013 10 671 521067 4817998 210 40
2:00:53 4/17/2011 4 17 2011 2 662 526253 4818016 90 40
2:00:40 4/20/2008 4 20 2008 2 631 523085 4818005 205 40
0:00:44 3/27/2011 3 27 2011 0 660 523748 4818007 203 40
18:00:54 4/29/2009 4 29 2009 18 646 520984 4817998 210 40
2:00:48 3/18/2011 3 18 2011 2 801 521314 4817999 209 40
20:00:35 3/10/2014 3 10 2014 20 916 526123 4818016 90 40
0:00:24 4/16/2011 4 16 2011 0 664 523032 4818005 205 40
6:00:54 3/27/2008 3 27 2008 6 636 521726 4818000 208 40
12:00:41 1/24/2013 1 24 2013 12 677 521802 4818001 208 40
18:00:53 1/17/2011 1 17 2011 18 639 522435 4818003 206 40
18:00:42 1/22/2011 1 22 2011 18 801 524114 4818009 125 39
22:00:54 3/22/2013 3 22 2013 22 677 520922 4817998 210 40
0:00:47 1/2/2011 1 2 2011 0 653 523551 4818007 204 40
14:00:23 12/17/2010 12 17 2010 14 657 520578 4817997 211 40
2:00:41 4/17/2011 4 17 2011 2 668 526149 4818016 90 40
12:01:06 2/9/2012 2 9 2012 12 665 525110 4818012 93 40
12:00:41 2/12/2011 2 12 2011 12 641 520877 4817998 210 40
6:00:56 2/2/2011 2 2 2011 6 654 521809 4818001 208 40
2:00:41 1/8/2012 1 8 2012 2 658 521139 4817999 210 40
8:00:42 1/7/2010 1 7 2010 8 639 521417 4818000 209 40
14:00:26 2/9/2013 2 9 2013 14 675 525212 4818013 93 40
18:00:42 3/4/2010 3 4 2010 18 644 524265 4818009 125 39
4:00:48 3/18/2011 3 18 2011 4 801 521316 4817999 209 40
16:00:53 1/28/2014 1 28 2014 16 671 521319 4817999 209 40
14:00:23 12/27/2009 12 27 2009 14 639 521725 4818001 208 40
18:01:00 3/1/2010 3 1 2010 18 643 521115 4817999 210 40
14:00:50 2/1/2011 2 1 2011 14 641 522064 4818002 207 40
4:00:50 3/30/2011 3 30 2011 4 668 524914 4818012 93 40
14:00:17 1/31/2011 1 31 2011 14 657 522158 4818002 207 40
10:00:14 4/15/2010 4 15 2010 10 653 521059 4817999 210 40
2:00:54 12/22/2012 12 22 2012 2 671 521734 4818001 208 40
0:00:53 12/13/2011 12 13 2011 0 659 524150 4818009 125 39
2:01:01 3/14/2010 3 14 2010 2 638 520997 4817999 210 40
12:00:47 2/26/2011 2 26 2011 12 657 521196 4817999 210 40
22:00:23 1/1/2011 1 1 2011 22 653 523551 4818007 204 40
0:00:34 3/28/2011 3 28 2011 0 668 524326 4818010 125 39
0:00:56 4/24/2009 4 24 2009 0 639 523035 4818006 205 40
14:00:49 2/11/2010 2 11 2010 14 643 524301 4818010 125 39
0:00:14 4/2/2008 4 2 2008 0 632 521383 4818000 209 40
0:00:54 12/22/2012 12 22 2012 0 671 521744 4818001 208 40
4:00:42 1/13/2009 1 13 2009 4 634 523563 4818008 204 40
12:00:41 1/17/2010 1 17 2010 12 646 521191 4818000 210 40
0:00:54 2/8/2009 2 8 2009 0 632 521270 4818000 209 40
22:00:47 1/18/2014 1 18 2014 22 671 521722 4818001 208 40
22:00:48 2/28/2009 2 28 2009 22 633 521733 4818002 208 40
22:00:54 1/10/2014 1 10 2014 22 917 523799 4818009 203 40
4:00:13 3/17/2009 3 17 2009 4 643 521406 4818001 209 40
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4:00:29 4/2/2014 4 2 2014 4 917 521903 4818002 208 40
18:00:54 2/1/2010 2 1 2010 18 643 523556 4818008 204 40
14:00:54 2/1/2009 2 1 2009 14 632 521530 4818001 209 40
0:00:50 4/16/2011 4 16 2011 0 658 523032 4818006 205 40
2:00:17 2/1/2009 2 1 2009 2 632 521675 4818001 208 40
12:00:48 3/28/2009 3 28 2009 12 647 521384 4818001 209 40
4:00:41 4/4/2011 4 4 2011 4 666 524487 4818011 94 40
0:00:53 3/22/2010 3 22 2010 0 652 523119 4818006 205 40
22:00:49 4/15/2011 4 15 2011 22 664 523038 4818006 205 40
18:00:57 3/29/2010 3 29 2010 18 642 524518 4818011 94 40
18:00:53 2/28/2009 2 28 2009 18 633 521718 4818002 208 40
10:00:27 1/15/2010 1 15 2010 10 647 520928 4817999 210 40
2:00:53 12/30/2009 12 30 2009 2 639 522181 4818003 207 40
18:00:48 3/19/2010 3 19 2010 18 656 520885 4817999 210 40
4:00:41 4/23/2013 4 23 2013 4 658 520928 4817999 210 40
8:00:53 12/20/2013 12 20 2013 8 914 521269 4818001 209 40
2:00:56 4/13/2010 4 13 2010 2 653 522032 4818003 207 40
8:00:47 3/2/2011 3 2 2011 8 655 521975 4818003 208 40
6:00:53 2/3/2010 2 3 2010 6 640 524708 4818012 94 40
22:00:44 4/15/2014 4 15 2014 22 916 525062 4818014 93 40
2:00:44 2/14/2011 2 14 2011 2 657 521236 4818000 209 40
10:00:41 3/3/2013 3 3 2013 10 658 521738 4818002 208 40
0:00:54 4/17/2011 4 17 2011 0 668 526150 4818018 90 40
22:00:55 11/27/2010 11 27 2010 22 641 520832 4817999 210 40
18:00:41 3/27/2011 3 27 2011 18 668 524325 4818011 125 39
4:00:53 2/20/2013 2 20 2013 4 679 521682 4818002 208 40
6:01:26 2/9/2014 2 9 2014 6 908 524016 4818010 125 39
18:00:55 1/6/2009 1 6 2009 18 632 522089 4818003 207 40
0:00:30 2/17/2010 2 17 2010 0 639 525088 4818014 93 40
10:00:51 2/9/2012 2 9 2012 10 663 524936 4818013 93 40
0:00:49 3/23/2013 3 23 2013 0 677 520918 4818000 210 40
14:00:48 12/9/2010 12 9 2010 14 801 521249 4818001 209 40
6:00:54 1/11/2013 1 11 2013 6 675 523525 4818009 204 40
4:00:54 2/8/2009 2 8 2009 4 632 521325 4818001 209 40
8:00:54 2/27/2014 2 27 2014 8 914 521788 4818003 208 40
4:00:19 12/30/2009 12 30 2009 4 647 521000 4818000 210 40
22:00:53 3/17/2011 3 17 2011 22 801 521309 4818001 209 40
0:00:53 4/13/2010 4 13 2010 0 653 522029 4818004 207 40
8:00:54 4/28/2010 4 28 2010 8 646 521902 4818003 208 40
8:00:41 3/19/2010 3 19 2010 8 653 521041 4818001 210 40
0:00:47 2/13/2011 2 13 2011 0 646 523721 4818009 203 40
22:00:43 4/7/2011 4 7 2011 22 801 524389 4818012 125 39
20:00:54 1/3/2012 1 3 2012 20 663 521738 4818003 208 40
10:00:38 3/23/2011 3 23 2011 10 655 521860 4818003 208 40
4:00:50 4/16/2011 4 16 2011 4 658 523093 4818007 205 40
18:00:53 12/26/2012 12 26 2012 18 665 520768 4818000 211 40
8:00:54 2/16/2014 2 16 2014 8 908 525066 4818015 93 40
12:00:49 1/18/2010 1 18 2010 12 638 521341 4818002 209 40
22:00:53 1/6/2013 1 6 2013 22 675 524153 4818011 125 39
4:00:53 1/6/2013 1 6 2013 4 675 524158 4818011 125 39
10:00:53 3/25/2008 3 25 2008 10 634 522008 4818004 207 40
8:00:36 1/6/2013 1 6 2013 8 675 524164 4818011 125 39
4:00:53 3/29/2011 3 29 2011 4 654 521511 4818002 209 40
22:00:50 4/2/2011 4 2 2011 22 662 524288 4818012 125 39
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4:00:55 3/12/2010 3 12 2010 4 641 521438 4818002 209 40
2:00:54 2/6/2011 2 6 2011 2 650 521277 4818002 209 40
22:00:50 3/2/2009 3 2 2009 22 637 523525 4818009 204 40
0:00:30 2/18/2010 2 18 2010 0 638 524444 4818013 94 40
0:01:12 3/18/2011 3 18 2011 0 801 521308 4818002 209 40
8:00:48 2/20/2013 2 20 2013 8 663 521729 4818003 208 40
0:00:54 12/23/2012 12 23 2012 0 671 521357 4818002 209 40
12:00:50 12/20/2012 12 20 2012 12 658 521340 4818002 209 40
2:00:54 2/18/2011 2 18 2011 2 657 521419 4818002 209 40
6:00:42 2/20/2013 2 20 2013 6 663 521732 4818003 208 40
10:00:24 1/8/2012 1 8 2012 10 658 521154 4818002 210 40
10:00:16 3/28/2009 3 28 2009 10 647 521383 4818002 209 40
2:01:11 1/7/2010 1 7 2010 2 639 521419 4818003 209 40
16:00:53 1/6/2013 1 6 2013 16 665 524146 4818012 125 39
10:00:53 3/26/2008 3 26 2008 10 634 521801 4818004 208 40
6:02:15 12/23/2012 12 23 2012 6 670 521770 4818004 208 40
18:00:41 1/12/2011 1 12 2011 18 654 523733 4818010 203 40
14:00:25 12/27/2009 12 27 2009 14 643 521835 4818004 208 40
1:19:17 12/15/2012 12 15 2012 1 641 525006 4818015 93 40
2:00:48 4/3/2012 4 3 2012 2 670 525275 4818016 92 40
12:00:42 12/3/2010 12 3 2010 12 638 521324 4818002 209 40
10:00:41 12/7/2011 12 7 2011 10 658 521361 4818003 209 40
12:00:49 1/23/2010 1 23 2010 12 633 521781 4818004 208 40
18:00:54 12/24/2013 12 24 2013 18 671 520999 4818001 210 40
0:00:48 2/13/2013 2 13 2013 0 665 521787 4818004 208 40
14:00:22 2/17/2010 2 17 2010 14 647 525256 4818016 92 40
4:00:14 3/3/2009 3 3 2009 4 637 523483 4818010 204 40
16:00:47 3/16/2014 3 16 2014 16 907 521635 4818004 208 40
0:00:47 12/3/2008 12 3 2008 0 633 521087 4818002 210 40
18:00:54 2/8/2009 2 8 2009 18 633 524606 4818014 94 40
12:00:47 2/28/2011 2 28 2011 12 638 521373 4818003 209 40
6:00:47 4/4/2009 4 4 2009 6 646 521720 4818004 208 40
18:00:49 12/13/2008 12 13 2008 18 633 522347 4818006 207 40
6:00:42 2/2/2011 2 2 2011 6 657 521842 4818004 208 40
0:00:14 4/3/2011 4 3 2011 0 662 524289 4818013 125 39
2:00:53 5/14/2011 5 14 2011 2 657 520939 4818002 210 40
4:00:47 2/6/2011 2 6 2011 4 650 521275 4818003 209 40
12:00:24 1/21/2014 1 21 2014 12 671 521283 4818003 209 40
8:00:54 3/3/2014 3 3 2014 8 917 521586 4818004 209 40
12:00:43 3/29/2009 3 29 2009 12 633 521902 4818005 208 40
6:00:54 3/29/2012 3 29 2012 6 666 523002 4818008 205 40
18:00:54 4/24/2009 4 24 2009 18 640 525628 4818018 91 40
20:00:47 2/8/2013 2 8 2013 20 679 524437 4818014 94 40
18:00:21 4/10/2011 4 10 2011 18 654 521770 4818004 208 40
6:00:49 3/3/2009 3 3 2009 6 637 523484 4818010 204 40
2:00:53 4/1/2014 4 1 2014 2 909 521781 4818004 208 40
14:00:15 3/24/2009 3 24 2009 14 634 522115 4818006 207 40
2:00:53 12/27/2011 12 27 2011 2 650 525402 4818017 92 40
4:00:57 2/17/2010 2 17 2010 4 639 525102 4818016 93 40
6:00:53 12/27/2009 12 27 2009 6 640 521084 4818002 210 40
16:00:42 4/29/2010 4 29 2010 16 646 521312 4818003 209 40
16:01:41 2/9/2013 2 9 2013 16 680 524885 4818015 93 40
4:00:54 12/22/2012 12 22 2012 4 671 521770 4818005 208 40
4:00:26 2/9/2009 2 9 2009 4 633 524777 4818015 94 40
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18:00:16 4/17/2011 4 17 2011 18 801 524752 4818015 94 40
0:00:55 3/18/2011 3 18 2011 0 654 521310 4818003 209 40
2:00:56 4/3/2011 4 3 2011 2 662 524294        4818013 125     39
4:01:33 2/10/2013       2       10      2013    4       675     525095  4818016 93      40
2:00:53 12/27/2012      12      27      2012    2       665     520824  4818002 210     40
2:00:48 3/2/2009        3       2       2009    2       633     521528  4818004 209     40
10:02:17        1/8/2011        1       8       2011    10      641     521500  4818004 209     40
20:00:53        1/8/2013        1       8       2013    20      675     524176  4818013 125     39
8:00:48 2/10/2013       2       10      2013    8       675     525098  4818017 93      40
10:00:47        3/13/2010       3       13      2010    10      646     521266  4818003 209     40
18:00:24        12/17/2012      12      17      2012    18      677     524325  4818014 125     39
4:00:53 2/18/2011       2       18      2011    4       657     521419  4818004 209     40
0:00:30 2/11/2009       2       11      2009    0       632     521763  4818005 208     40
10:00:41        12/19/2011      12      19      2011    10      667     521848  4818005 208     40
12:00:53        12/27/2009      12      27      2009    12      639     521730  4818005 208     40
2:00:48 4/10/2012       4       10      2012    2       677     524689  4818015 94      40
14:00:48        1/6/2009        1       6       2009    14      632     521976  4818006 208     40
18:00:47        1/21/2010       1       21      2010    18      642     525008  4818016 93      40
0:01:11 4/11/2010       4       11      2010    0       652     521030  4818003 210     40
0:00:40 3/13/2010       3       13      2010    0       638     521177  4818003 210     40
16:00:43        4/16/2012       4       16      2012    16      671     521767  4818005 208     40
12:00:26        3/15/2014       3       15      2014    12      914     520895  4818003 210     40
12:00:49        3/9/2014        3       9       2014    12      679     521333  4818004 209     40
18:00:52        2/17/2010       2       17      2010    18      638     524181  4818014 125     39
0:00:24 3/8/2010        3       8       2010    0       644     524410  4818014 125     39
6:00:55 4/7/2009        4       7       2009    6       639     521330  4818004 209     40
0:00:56 1/30/2011       1       30      2011    0       639     525845  4818020 91      40
4:00:24 4/3/2011        4       3       2011    4       662     524297  4818014 125     39
22:00:53        3/17/2011       3       17      2011    22      654     521311  4818004 209     40
10:00:53        2/8/2012        2       8       2012    10      663     524487  4818015 94      40
18:00:48        3/2/2009        3       2       2009    18      637     523511  4818011 204     40
4:00:56 2/2/2011        2       2       2011    4       657     521836  4818006 208     40
22:01:09        3/1/2013        3       1       2013    22      666     523695  4818012 203     40
6:00:54 1/7/2010        1       7       2010    6       643     521286  4818004 209     40
8:00:47 3/25/2008       3       25      2008    8       634     521817  4818006 208     40
22:01:05        3/26/2010       3       26      2010    22      639     525659  4818019 91      40
4:00:42 3/2/2009        3       2       2009    4       633     521523  4818005 209     40
4:00:43 12/11/2013      12      11      2013    4       671     521715  4818006 208     40
2:00:26 4/1/2008        4       1       2008    2       632     521718  4818006 208     40
0:01:26 4/7/2012        4       7       2012    0       672     525950  4818021 91      40
14:00:47        1/15/2014       1       15      2014    14      671     521814  4818006 208     40
10:00:18        12/26/2009      12      26      2009    10      633     521789  4818006 208     40
2:00:50 2/5/2012        2       5       2012    2       663     525096  4818017 93      40
4:00:24 4/6/2011        4       6       2011    4       658     525934  4818021 91      40
10:01:24        3/19/2010       3       19      2010    10      647     520948  4818003 210     40
6:00:57 2/27/2014       2       27      2014    6       914     521772  4818006 208     40
10:00:54        3/23/2013       3       23      2013    10      679     521103  4818004 210     40
8:00:47 2/9/2013        2       9       2013    8       677     521594  4818005 209     40
8:00:47 2/10/2012       2       10      2012    8       665     524992  4818017 93      40
8:00:23 1/30/2011       1       30      2011    8       639     525147  4818018 93      40
14:00:33        2/26/2011       2       26      2011    14      639     521352  4818005 209     40
8:00:30 1/7/2013        1       7       2013    8       675     524155  4818014 125     39
14:00:41        2/4/2009        2       4       2009    14      632     521951  4818007 208     40
18:00:53        1/29/2011       1       29      2011    18      639     525842  4818021 91      40
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12:00:54        12/25/2009      12      25      2009    12      647     521387  4818005 209     40
14:00:53        3/27/2014       3       27      2014    14      914     521771  4818006 208     40
12:00:47        12/9/2010       12      9       2010    12      801     521255  4818005 209     40
14:01:28        3/18/2010       3       18      2010    14      647     521940  4818007 208     40
8:00:54 3/31/2011       3       31      2011    8       663     523822  4818013 203     40
10:00:41        4/29/2010       4       29      2010    10      646     524348  4818015 125     39
22:00:24        1/19/2014       1       19      2014    22      671     521471  4818005 209     40
12:00:54        4/5/2014        4       5       2014    12      914     521630  4818006 208     40
2:00:44 12/11/2013      12      11      2013    2       658     521782  4818006 208     40
14:00:26        2/26/2010       2       26      2010    14      633     521865  4818007 208     40
8:00:52 3/22/2009       3       22      2009    8       634     521754  4818006 208     40
2:00:26 2/16/2014       2       16      2014    2       917     521308  4818005 209     40
8:00:47 12/25/2013      12      25      2013    8       671     521046  4818004 210     40
6:00:54 2/6/2011        2       6       2011    6       641     521283  4818005 209     40
22:00:47        4/16/2011       4       16      2011    22      666     526158  4818022 90      40
0:00:55 2/21/2009       2       21      2009    0       634     521450  4818006 209     40
22:00:47        4/15/2011       4       15      2011    22      658     523008  4818011 205     40
8:00:48 1/12/2014       1       12      2014    8       679     523705  4818013 203     40
4:00:46 2/9/2014        2       9       2014    4       907     523934  4818014 203     40
18:00:21        1/20/2010       1       20      2010    18      641     520217  4818002 212     40
22:00:54        1/13/2014       1       13      2014    22      907     523727  4818013 203     40
6:00:56 2/10/2013       2       10      2013    6       675     525085  4818018 93      40
0:00:24 4/17/2011       4       17      2011    0       662     526254  4818023 90      40
10:00:53        3/23/2011       3       23      2011    10      658     521943  4818007 208     40
2:00:54 4/17/2011       4       17      2011    2       666     526156  4818022 90      40
8:00:47 3/1/2013        3       1       2013    8       679     521796  4818007 208     40
10:00:44        2/7/2010        2       7       2010    10      638     521197  4818005 210     40
22:00:53        4/24/2014       4       24      2014    22      917     523150  4818012 205     40
22:00:50        3/24/2010       3       24      2010    22      657     520396  4818003 212     40
6:00:42 3/2/2009        3       2       2009    6       633     521520  4818006 209     40
22:00:26        3/30/2011       3       30      2011    22      666     523731  4818014 203     40
22:00:47        2/4/2012        2       4       2012    22      663     525069  4818018 93      40
2:00:43 1/7/2013        1       7       2013    2       675     524161  4818015 125     39
4:00:34 12/9/2010       12      9       2010    4       642     524538  4818016 94      40
12:00:22        4/7/2013        4       7       2013    12      658     522203  4818008 207     40
6:00:47 3/12/2010       3       12      2010    6       641     521438  4818006 209     40
12:00:47        1/15/2010       1       15      2010    12      647     520930  4818004 210     40
4:00:54 12/27/2011      12      27      2011    4       650     525217  4818019 92      40
2:00:31 3/23/2011       3       23      2011    2       665     521707  4818007 208     40
22:00:41        2/10/2009       2       10      2009    22      632     521763  4818007 208     40
6:00:14 2/9/2009        2       9       2009    6       633     524776  4818018 94      40
22:01:55        1/17/2010       1       17      2010    22      646     521060  4818005 210     40
22:00:41        4/26/2010       4       26      2010    22      646     522212  4818009 207     40
4:00:44 1/18/2011       1       18      2011    4       650     521419  4818006 209     40
16:00:53        3/12/2012       3       12      2012    16      666     521894  4818008 208     40
10:00:24        2/7/2009        2       7       2009    10      632     521236  4818006 209     40
14:00:49        12/3/2010       12      3       2010    14      638     521314  4818006 209     40
20:00:53        2/13/2014       2       13      2014    20      908     523750  4818014 203     40
16:00:42        2/11/2010       2       11      2010    16      643     524301  4818016 125     39
2:00:49 4/2/2008        4       2       2008    2       632     521374  4818006 209     40
2:00:48 4/27/2010       4       27      2010    2       646     522027  4818008 207     40
4:00:47 12/27/2009      12      27      2009    4       640     521052  4818005 210     40
4:00:44 4/19/2008       4       19      2008    4       634     524197  4818016 125     39
8:00:57 2/20/2013       2       20      2013    8       679     521682  4818007 208     40
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20:00:35        2/28/2014       2       28      2014    20      918     525114  4818019 93      40
8:00:47 1/7/2010        1       7       2010    8       643     521290  4818006 209     40
18:00:56        12/26/2009      12      26      2009    18      633     521273  4818006 209     40
8:01:15 4/9/2011        4       9       2011    8       669     521841  4818008 208     40
0:00:55 1/10/2011       1       10      2011    0       650     521279  4818006 209     40
22:00:53        12/16/2012      12      16      2012    22      670     525545  4818021 92      40
18:00:32        3/24/2010       3       24      2010    18      657     520402  4818003 211     40
18:00:55        11/25/2010      11      25      2010    18      638     521386  4818006 209     40
0:00:47 2/5/2011        2       5       2011    0       642     524209  4818016 125     39
22:00:48        2/8/2013        2       8       2013    22      679     524441  4818017 94      40
22:00:37        4/10/2010       4 10 2010 22 652 521031 4818005 210 40
18:01:23 12/27/2013 12 27 2013 18 914 520331 4818003 212 40
2:00:49 1/7/2009 1 7 2009 2 634 522124 4818009 207 40
10:00:41 4/22/2013 4 22 2013 10 677 521322 4818006 209 40
18:01:03 3/25/2009 3 25 2009 18 648 522043 4818009 207 40
2:00:55 3/14/2010 3 14 2010 2 646 521405 4818007 209 40
2:00:56 2/17/2014 2 17 2014 2 916 520967 4818005 210 40
22:01:12 3/27/2011 3 27 2011 22 662 524389 4818017 125 39
2:00:36 3/21/2011 3 21 2011 2 650 521176 4818006 210 40
4:00:50 4/17/2011 4 17 2011 4 666 526150 4818024 90 40
10:01:24 2/18/2011 2 18 2011 10 654 521332 4818007 209 40
0:00:48 4/7/2012 4 7 2012 0 673 525943 4818023 91 40
22:00:48 12/14/2013 12 14 2013 22 907 525174 4818020 93 40
0:01:23 1/11/2013 1 11 2013 0 675 523530 4818014 204 40
12:00:41 1/6/2009 1 6 2009 12 632 521943 4818009 208 40
12:00:43 2/16/2014 2 16 2014 12 679 520952 4818006 210 40
16:00:47 1/26/2011 1 26 2011 16 650 524164 4818017 125 39
22:00:30 2/13/2014 2 13 2014 22 908 523895 4818016 203 40
8:00:21 2/22/2009 2 22 2009 8 637 524690 4818018 94 40
18:00:48 12/28/2008 12 28 2008 18 632 523390 4818014 204 40
8:00:41 1/28/2011 1 28 2011 8 801 524394 4818018 125 39
18:00:27 2/19/2010 2 19 2010 18 633 525435 4818021 92 40
12:00:56 1/17/2011 1 17 2011 12 646 521006 4818006 210 40
10:00:53 12/25/2009 12 25 2009 10 647 521384 4818007 209 40
22:00:46 1/29/2011 1 29 2011 22 639 525846 4818023 91 40
22:00:53 2/17/2010 2 17 2010 22 638 524205 4818017 125 39
12:00:24 3/23/2011 3 23 2011 12 801 521873 4818009 208 40
2:00:47 5/10/2011 5 10 2011 2 655 522931 4818013 205 40
10:00:56 3/22/2011 3 22 2011 10 665 521563 4818008 209 40
6:00:52 4/26/2013 4 26 2013 6 671 521789 4818009 208 40
8:00:43 3/19/2010 3 19 2010 8 647 521044 4818006 210 40
6:00:42 4/19/2008 4 19 2008 6 634 524197 4818017 125 39
6:01:11 1/6/2013 1 6 2013 6 675 524160 4818017 125 39
4:00:41 2/2/2011 2 2 2011 4 654 521791 4818009 208 40
10:00:14 12/16/2011 12 16 2011 10 667 521736 4818009 208 40
2:00:48 1/29/2012 1 29 2012 2 663 523538 4818015 204 40
2:00:47 2/12/2009 2 12 2009 2 632 521756 4818009 208 40
16:00:57 1/21/2014 1 21 2014 16 671 521270 4818007 209 40
10:00:56 4/7/2014 4 7 2014 10 914 521304 4818007 209 40
8:00:54 3/26/2008 3 26 2008 8 634 521923 4818009 208 40
0:00:53 4/20/2014 4 20 2014 0 916 520746 4818006 211 40
8:00:48 2/12/2009 2 12 2009 8 632 521756 4818009 208 40
6:00:56 1/7/2013 1 7 2013 6 675 524158 4818017 125 39
16:00:39 3/2/2014 3 2 2014 16 917 520712 4818006 211 40
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18:00:23 3/26/2011 3 26 2011 18 662 524322 4818018 125 39
12:00:43 2/3/2013 2 3 2013 12 677 521192 4818007 210 40
4:00:55 4/4/2009 4 4 2009 4 646 521717 4818009 208 40
10:00:34 2/2/2011 2 2 2011 10 638 521618 4818009 208 40
4:00:52 12/23/2012 12 23 2012 4 670 521779 4818009 208 40
22:00:54 2/16/2010 2 16 2010 22 640 525607 4818023 92 40
18:00:45 3/19/2010 3 19 2010 18 646 520819 4818006 210 40
2:00:55 2/18/2010 2 18 2010 2 633 524806 4818020 94 40
22:00:49 3/16/2013 3 16 2013 22 663 521316 4818008 209 40
4:00:46 2/14/2011 2 14 2011 4 657 521249 4818007 209 40
16:00:57 4/13/2013 4 13 2013 16 677 521664 4818009 208 40
22:00:24 4/1/2008 4 1 2008 22 632 521376 4818008 209 40
14:00:31 3/23/2011 3 23 2011 14 658 522421 4818011 206 40
14:00:38 12/29/2013 12 29 2013 14 911 521123 4818007 210 40
22:00:51 3/21/2010 3 21 2010 22 638 520735 4818006 211 40
10:00:48 2/3/2011 2 3 2011 10 646 521737 4818009 208 40
10:00:40 12/25/2012 12 25 2012 10 680 521343 4818008 209 40
8:00:38 2/12/2014 2 12 2014 8 917 521777 4818009 208 40
22:01:52 4/7/2014 4 7 2014 22 914 520321 4818005 212 40
18:00:44 4/14/2010 4 14 2010 18 801 521888 4818010 208 40
4:00:48 2/11/2009 2 11 2009 4 634 521814 4818010 208 40
16:00:41 2/25/2009 2 25 2009 16 632 521095 4818007 210 40
12:00:54 2/17/2011 2 17 2011 12 657 521676 4818009 208 40
14:00:27 1/17/2011 1 17 2011 14 646 520759 4818006 211 40
10:00:54 1/9/2014 1 9 2014 10 908 524288 4818018 125 39
18:00:30 12/26/2009 12 26 2009 18 639 521050 4818007 210 40
6:00:45 1/18/2011 1 18 2011 6 650 521423 4818008 209 40
16:00:38 12/3/2010 12 3 2010 16 638 521312 4818008 209 40
6:00:43 12/9/2010 12 9 2010 6 642 524534 4818019 94 40
0:00:53 4/17/2011 4 17 2011 0 666 526156 4818025 90 40
4:00:50 2/12/2009 2 12 2009 4 632 521756 4818010 208 40
14:01:01 1/22/2011 1 22 2011 14 642 524955 4818021 93 40
6:00:49 4/2/2012 4 2 2012 6 681 523090 4818014 205 40
8:01:07 2/6/2011 2 6 2011 8 641 521285 4818008 209 40
6:00:42 3/23/2011 3 23 2011 6 665 521711 4818010 208 40
4:00:47 3/22/2011 3 22 2011 4 655 524659 4818020 94 40
6:00:54 12/24/2009 12 24 2009 6 647 521206 4818008 209 40
2:00:54 4/7/2012 4 7 2012 2 678 526383 4818026 90 40
18:00:25 12/30/2009 12 30 2009 18 646 522175 4818011 207 40
8:00:43 2/11/2009 2 11 2009 8 634 521814 4818010 208 40
4:00:53 3/23/2011 3 23 2011 4 665 521704 4818010 208 40
4:00:53 1/27/2011 1 27 2011 4 654 521876 4818010 208 40
12:00:54 2/4/2009 2 4 2009 12 632 521952 4818011 208 40
4:00:54 3/3/2012 3 3 2012 4 663 523131 4818015 205 40
4:00:53 3/15/2010 3 15 2010 4 647 520950 4818008 210 40
8:00:49 2/6/2011 2 6 2011 8 650 521278 4818009 209 40
8:00:54 12/2/2012 12 2 2012 8 670 525968 4818025 91 40
2:01:19 5/5/2011 5 5 2011 2 654 520812 4818007 210 40
12:00:42 2/17/2012 2 17 2012 12 658 521552 4818009 209 40
18:00:55 1/14/2014 1 14 2014 18 671 521989 4818011 208 40
18:00:47 3/29/2009 3 29 2009 18 633 522035 4818011 207 40
2:00:49 3/3/2009 3 3 2009 2 637 523526 4818016 204 40
4:00:24 1/29/2012 1 29 2012 4 663 523529 4818016 204 40
20:00:54 1/13/2014 1 13 2014 20 907 523724 4818017 203 40
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22:00:48 12/26/2012 12 26 2012 22 665 520768 4818007 211 40
4:00:54 3/17/2010 3 17 2010 4 647 520787 4818007 211 40
12:00:54 1/9/2014 1 9 2014 12 908 524290 4818019 125 39
18:00:49 3/19/2010 3 19 2010 18 638 520889 4818008 210 40
10:00:56 3/21/2010 3 21 2010 10 641 521121 4818008 210 40
10:02:19 4/1/2012 4 1 2012 10 678 525521 4818024 92 40
0:00:53 4/1/2014 4 1 2014 0 909 521779 4818010 208 40
12:00:41 2/26/2010 2 26 2010 12 633 521858 4818011 208 40
6:00:32 12/27/2011 12 27 2011 6 650 525208 4818022 93 40
22:00:54 11/19/2010 11 19 2010 22 650 523655 4818017 203 40
0:00:55 2/9/2013 2 9 2013 0 679 524438 4818020 94 40
16:00:52 2/18/2011 2 18 2011 16 638 520675 4818007 211 40
12:00:34 1/13/2014 1 13 2014 12 916 524178 4818019 125 39
2:00:51 4/24/2009 4 24 2009 2 639 523046 4818015 205 40
22:00:54 4/6/2012 4 6 2012 22 672 525947 4818025 91 40
6:00:54 3/29/2011 3 29 2011 6 801 521517 4818010 209 40
2:00:51 3/23/2011 3 23 2011 2 658 521726 4818011 208 40
18:00:50 3/11/2010 3 11 2010 18 640 522006 4818011 207 40
22:00:47 1/1/2010 1 1 2010 22 633 525132 4818022 93 40
8:00:54 1/24/2011 1 24 2011 8 654 521551 4818010 209 40
18:01:07 11/25/2011 11 25 2011 18 662 521780 4818011 208 40
8:00:55 2/17/2014 2 17 2014 8 916 521247 4818009 209 40
12:00:19 1/13/2010 1 13 2010 12 638 521687 4818011 208 40
6:01:07 2/6/2011 2 6 2011 6 650 521278 4818009 209 40
10:00:56 1/31/2009 1 31 2009 10 633 521564 4818010 209 40
6:00:54 12/24/2009 12 24 2009 6 641 521160 4818009 210 40
8:00:54 3/16/2009 3 16 2009 8 643 521883 4818011 208 40
6:00:53 2/9/2014 2 9 2014 6 907 523996 4818019 203 40
14:00:41 12/29/2009 12 29 2009 14 643 521172 4818009 210 40
10:00:47 12/15/2011 12 15 2011 10 667 521821 4818011 208 40
10:00:54 1/10/2009 1 10 2009 10 637 522262 4818013 207 40
12:00:23 4/3/2009 4 3 2009 12 634 521113 4818009 210 40
12:00:55 12/19/2011 12 19 2011 12 667 521841 4818012 208 40
12:01:12 2/9/2013 2 9 2013 12 663 525143 4818023 93 40
10:00:33 3/27/2012 3 27 2012 10 678 522320 4818013 207 40
18:00:26 4/20/2012 4 20 2012 18 676 521359 4818010 209 40
12:00:56 2/8/2014 2 8 2014 12 671 521405 4818010 209 40
18:00:33 1/13/2010 1 13 2010 18 638 521187 4818010 210 40
22:00:24 4/4/2012 4 4 2012 22 657 520309 4818007 212 40
22:00:54 3/27/2014 3 27 2014 22 918 526050 4818027 90 40
14:00:53 1/18/2014 1 18 2014 14 671 521269 4818010 209 40
8:00:47 2/8/2009 2 8 2009 8 632 521439 4818011 209 40
22:01:20 4/23/2009 4 23 2009 22 639 523044 4818016 205 40
20:00:41 3/10/2012 3 10 2012 20 666 521233 4818010 209 40
6:00:54 1/28/2011 1 28 2011 6 801 524392 4818021 125 39
10:00:54 3/22/2011 3 22 2011 10 661 521569 4818011 209 40
7:49:41 12/19/2013 12 19 2013 7 657 520844 4818009 210 40
20:00:54 2/4/2012 2 4 2012 20 663 525071 4818023 93 40
2:00:54 1/12/2010 1 12 2010 2 641 520816 4818009 210 40
22:00:54 3/6/2009 3 6 2009 22 633 521556 4818011 209 40
8:00:34 2/9/2014 2 9 2014 8 907 523994 4818019 203 40
0:00:55 2/17/2010 2 17 2010 0 640 525606 4818025 92 40
10:00:54 3/21/2010 3 21 2010 10 638 521271 4818010 209 40
6:00:47 3/23/2011 3 23 2011 6 658 521728 4818012 208 40
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8:00:54 4/4/2009 4 4 2009 8 640 521767 4818012 208 40
18:01:18 2/7/2011 2 7 2011 18 801 523658 4818018 203 40
2:00:20 2/11/2009 2 11 2009 2 634 521813 4818012 208 40
8:00:54 1/11/2013 1 11 2013 8 675 523536 4818018 204 40
10:00:56 3/24/2013 3 24 2013 10 657 521234 4818010 209 40
10:00:48 2/2/2011 2 2 2011 10 654 521277 4818010 209 40
12:00:29 1/10/2009 1 10 2009 12 637 522288 4818014 207 40
22:00:53 1/12/2011 1 12 2011 22 654 523732 4818019 203 40
10:00:54 1/10/2014 1 10 2014 10 917 524040 4818020 125 39
10:00:41 4/6/2014 4 6 2014 10 914 521753 4818012 208 40
6:00:55 4/4/2011 4 4 2011 6 666 524478 4818022 94 40
8:00:23 3/9/2009 3 9 2009 8 633 521317 4818011 209 40
8:00:42 2/1/2011 2 1 2011 8 657 522161 4818013 207 40
10:01:15 2/10/2013 2 10 2013 10 677 521438 4818011 209 40
6:00:42 2/14/2011 2 14 2011 6 657 521249 4818011 209 40
6:00:29 11/19/2010 11 19 2010 6 655 522026 4818013 207 40
10:00:44 3/28/2011 3 28 2011 10 664 521552 4818012 209 40
10:00:31 3/7/2010 3 7 2010 10 646 520793 4818009 211 40
6:00:47 2/5/2012 2 5 2012 6 663 525068 4818024 93 40
8:00:59 2/17/2014 2 17 2014 8 909 521256 4818011 209 40
14:00:33 12/20/2013 12 20 2013 14 909 521786 4818013 208 40
22:00:41 12/26/2009 12 26 2009 22 647 520796 4818009 211 40
18:00:53 1/6/2013 1 6 2013 18 675 524155 4818021 125 39
18:00:54 3/17/2009 3 17 2009 18 633 521596 4818012 209 40
4:00:55 12/25/2009 12 25 2009 4 647 520794 4818010 211 40
18:00:50 12/26/2009 12 26 2009 18 647 520796 4818010 211 40
4:01:11 1/28/2013 1 28 2013 4 679 520605 4818009 211 40
2:00:54 2/17/2010 2 17 2010 2 639 525100 4818024 93 40
0:00:47 4/25/2014 4 25 2014 0 917 523144 4818017 205 40
22:00:51 2/14/2009 2 14 2009 22 634 523929 4818020 203 40
6:00:17 3/29/2011 3 29 2011 6 664 521511 4818012 209 40
6:00:23 2/11/2009 2 11 2009 6 634 521816 4818013 208 40
6:00:53 3/1/2013 3 1 2013 6 679 521796 4818013 208 40
16:00:48 12/29/2009 12 29 2009 16 646 521322 4818011 209 40
18:00:54 1/17/2010 1 17 2010 18 641 520462 4818009 211 40
22:00:41 2/4/2011 2 4 2011 22 642 524202 4818021 125 39
2:00:48 2/21/2009 2 21 2009 2 634 521455 4818012 209 40
4:00:54 1/7/2013 1 7 2013 4 675 524156 4818021 125 39
4:00:42 4/2/2012 4 2 2012 4 681 523058 4818017 205 40
12:00:23 3/26/2011 3 26 2011 12 664 521111 4818011 210 40
4:00:41 3/23/2011 3 23 2011 4 658 521727 4818013 208 40
2:00:56 2/5/2011 2 5 2011 2 642 524202 4818021 125 39
22:00:56 12/5/2010 12 5 2010 22 641 521820 4818013 208 40
20:00:48 12/27/2012 12 27 2012 20 665 520857 4818010 210 40
18:00:21 11/27/2010 11 27 2010 18 638 521320 4818012 209 40
12:00:42 2/15/2010 2 15 2010 12 640 524496 4818023 94 40
16:00:53 2/7/2011 2 7 2011 16 801 525765 4818027 91 40
6:00:52 2/21/2009 2 21 2009 6 634 521459 4818012 209 40
4:00:53 2/2/2010 2 2 2010 4 643 523547 4818019 204 40
2:00:53 3/29/2011 3 29 2011 2 654 521493 4818012 209 40
2:00:48 3/18/2011 3 18 2011 2 654 521301 4818012 209 40
14:00:10 12/30/2009 12 30 2009 14 633 521906 4818014 208 40
4:00:47 1/13/2012 1 13 2012 4 663 524947 4818024 93 40
22:00:53 3/18/2008 3 18 2008 22 634 523557 4818020 204 40
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22:00:28 4/16/2012 4 16 2012 22 666 522888 4818017 205 40
16:00:24 4/25/2011 4 25 2011 16 665 522203 4818015 207 40
18:00:53 12/19/2012 12 19 2012 18 657 521548 4818013 209 40
6:00:53 3/29/2011 3 29 2011 6 654 521520 4818013 209 40
14:00:20 2/17/2012 2 17 2012 14 658 521548 4818013 209 40
12:00:55 12/15/2011 12 15 2011 12 667 521825 4818014 208 40
10:00:48 3/8/2009 3 8 2009 10 633 520972 4818011 210 40
0:00:23 2/17/2012 2 17 2012 0 658 521876 4818014 208 40
0:00:42 3/19/2012 3 19 2012 0 663 520858 4818011 210 40
6:00:26 4/6/2011 4 6 2011 6 658 525934 4818029 91 40
10:00:47 3/19/2010 3 19 2010 10 638 520899 4818011 210 40
0:00:54 3/25/2008 3 25 2008 0 633 523668 4818020 203 40
10:00:47 4/3/2014 4 3 2014 10 917 521518 4818013 209 40
8:00:53 2/10/2009 2 10 2009 8 632 521456 4818013 209 40
6:01:04 12/11/2013 12 11 2013 6 671 521708 4818014 208 40
16:01:23 1/17/2011 1 17 2011 16 646 520788 4818011 211 40
14:00:52 1/12/2014 1 12 2014 14 907 525150 4818026 93 40
2:00:23 3/13/2011 3 13 2011 2 655 521381 4818013 209 40
8:00:23 3/22/2009 3 22 2009 8 646 521725 4818014 208 40
0:01:17 3/22/2010 3 22 2010 0 638 520734 4818011 211 40
6:00:30 4/3/2011 4 3 2011 6 662 524296 4818023 125 39
4:00:48 2/21/2009 2 21 2009 4 634 521454 4818013 209 40
0:00:48 4/16/2011 4 16 2011 0 655 523065 4818018 205 40
2:00:16 2/9/2009 2 9 2009 2 633 524682 4818024 94 40
10:00:43 1/7/2009 1 7 2009 10 633 523856 4818021 203 40
4:01:41 3/15/2010 3 15 2010 4 641 520929 4818012 210 40
12:00:42 2/16/2012 2 16 2012 12 658 521839 4818015 208 40
22:00:47 2/26/2012 2 26 2012 22 665 521215 4818013 209 40
8:00:54 2/7/2011 2 7 2011 8 646 521173 4818012 210 40
8:00:57 12/24/2009 12 24 2009 8 647 521210 4818013 209 40
14:00:43 2/15/2010 2 15 2010 14 640 524496 4818024 94 40
16:00:49 1/7/2009 1 7 2009 16 633 523981 4818022 203 40
18:00:47 3/27/2011 3 27 2011 18 662 524398 4818023 125 39
18:00:42 3/24/2010 3 24 2010 18 801 521857 4818015 208 40
8:01:13 12/30/2010 12 30 2010 8 801 523458 4818020 204 40
18:00:56 1/8/2013 1 8 2013 18 663 524109 4818023 125 39
14:00:36 2/9/2013 2 9 2013 14 663 525127 4818026 93 40
12:00:41 4/1/2012 4 1 2012 12 670 522137 4818016 207 40
0:00:47 2/10/2012 2 10 2012 0 665 524901 4818025 93 40
14:00:46 2/9/2011 2 9 2011 14 655 521885 4818015 208 40
2:00:54 2/1/2011 2 1 2011 2 647 522402 4818017 207 40
22:00:54 3/21/2011 3 21 2011 22 663 523535 4818021 204 40
6:00:47 4/2/2010 4 2 2010 6 650 522194 4818016 207 40
4:00:47 3/18/2011 3 18 2011 4 654 521295 4818013 209 40
14:00:53 1/15/2011 1 15 2011 14 650 521329 4818013 209 40
4:00:50 2/5/2012 2 5 2012 4 663 525065 4818026 93 40
22:00:50 12/23/2009 12 23 2009 22 641 521202 4818013 209 40
8:00:48 2/10/2014 2 10 2014 8 909 521429 4818014 209 40
0:00:47 1/7/2009 1 7 2009 0 634 522123 4818016 207 40
14:00:44 12/26/2012 12 26 2012 14 665 520861 4818012 210 40
0:00:54 4/5/2012 4 5 2012 0 671 521076 4818013 210 40
22:01:43 4/6/2012 4 6 2012 22 673 525938 4818030 91 40
0:00:51 3/28/2011 3 28 2011 0 662 524388 4818024 125 39
16:00:23 12/26/2010 12 26 2010 16 650 524102 4818023 125 39
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18:00:42 2/4/2011 2 4 2011 18 642 524204 4818023 125 39
4:00:40 1/11/2013 1 11 2013 4 675 523537 4818021 204 40
22:00:24 2/4/2012 2 4 2012 22 658 520876 4818012 210 40
22:00:38 1/9/2011 1 9 2011 22 650 521280 4818014 209 40
2:03:05 3/1/2013 3 1 2013 2 671 521283 4818014 209 40
20:00:54 2/24/2014 2 24 2014 20 908 523846 4818022 203 40
16:00:49 3/4/2009 3 4 2009 16 633 522057 4818016 207 40
2:00:42 2/20/2012 2 20 2012 2 665 521518 4818014 209 40
16:00:47 3/20/2014 3 20 2014 16 909 521589 4818015 209 40
10:01:17 2/9/2014 2 9 2014 10 679 521346 4818014 209 40
10:00:53 3/19/2010 3 19 2010 10 639 521301 4818014 209 40
0:01:11 3/22/2014 3 22 2014 0 916 525784 4818030 91 40
16:00:48 1/26/2011 1 26 2011 16 642 523988 4818023 203 40
6:00:42 2/10/2014 2 10 2014 6 909 521432 4818014 209 40
18:00:54 4/7/2010 4 7 2010 18 654 521948 4818016 208 40
8:00:15 4/20/2011 4 20 2011 8 664 522237 4818017 207 40
0:00:50 2/26/2009 2 26 2009 0 633 521209 4818014 209 40
8:00:53 2/21/2011 2 21 2011 8 654 521678 4818015 208 40
22:00:53 3/21/2010 3 21 2010 22 652 523164 4818020 205 40
12:00:23 1/10/2009 1 10 2009 12 632 522228 4818017 207 40
18:01:18 3/21/2008 3 21 2008 18 634 521503 4818015 209 40
0:00:54 3/28/2010 3 28 2010 0 650 525120 4818027 93 40
14:01:11 3/3/2014 3 3 2014 14 916 524708 4818026 94 40
18:00:53 1/12/2011 1 12 2011 18 650 524102 4818024 125 39
6:00:42 3/10/2014 3 10 2014 6 908 526114 4818031 90 40
14:00:32 2/16/2012 2 16 2012 14 658 521828 4818016 208 40
8:01:24 11/27/2010 11 27 2010 8 654 524983 4818027 93 40
4:00:53 1/13/2011 1 13 2011 4 655 523543 4818022 204 40
20:00:22 4/24/2014 4 24 2014 20 909 523676 4818022 203 40
6:00:41 4/6/2011 4 6 2011 6 664 524312 4818025 125 39
22:00:53 12/27/2012 12 27 2012 22 665 520857 4818013 210 40
10:00:41 2/15/2009 2 15 2009 10 633 521120 4818014 210 40
18:00:56 1/24/2014 1 24 2014 18 671 521760 4818016 208 40
8:00:46 11/18/2010 11 18 2010 8 651 525998 4818031 91 40
4:00:49 3/29/2011 3 29 2011 4 665 521498 4818015 209 40
6:00:20 2/17/2012 2 17 2012 6 658 521851 4818016 208 40
20:00:42 1/9/2012 1 9 2012 20 658 521374 4818015 209 40
8:00:52 3/14/2012 3 14 2012 8 665 521750 4818016 208 40
12:00:24 1/7/2010 1 7 2010 12 643 521498 4818015 209 40
18:00:50 12/19/2010 12 19 2010 18 657 520776 4818013 211 40
14:01:11 3/23/2014 3 23 2014 14 917 520886 4818013 210 40
22:00:41 4/15/2011 4 15 2011 22 655 523066 4818020 205 40
20:01:12 4/6/2013 4 6 2013 20 663 525213 4818028 93 40
12:00:53 12/11/2013 12 11 2013 12 911 521462 4818015 209 40
10:00:49 4/20/2011 4 20 2011 10 664 522239 4818018 207 40
14:00:48 2/7/2009 2 7 2009 14 632 521242 4818015 209 40
8:00:41 3/13/2012 3 13 2012 8 658 521553 4818016 209 40
6:00:41 2/27/2014 2 27 2014 6 679 523097 4818021 205 40
12:00:47 2/10/2011 2 10 2011 12 657 522197 4818018 207 40
0:00:53 4/5/2012 4 5 2012 0 665 520771 4818013 211 40
0:00:53 2/2/2010 2 2 2010 0 643 523496 4818022 204 40
8:00:22 2/2/2011 2 2 2011 8 657 521835 4818017 208 40
10:00:23 1/21/2011 1 21 2011 10 641 522074 4818017 207 40
0:00:41 12/17/2010 12 17 2010 0 647 521404 4818015 209 40
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8:00:44 3/26/2011 3 26 2011 8 658 521669 4818016 208 40
22:00:47 2/12/2014 2 12 2014 22 907 525166 4818028 93 40
10:01:37 2/4/2013 2 4 2013 10 665 521858 4818017 208 40
10:00:49 1/23/2010 1 23 2010 10 641 520563 4818013 211 40
8:00:50 3/8/2011 3 8 2011 8 653 521401 4818015 209 40
4:00:36 2/8/2014 2 8 2014 4 917 521836 4818017 208 40
12:01:23 1/21/2011 1 21 2011 12 641 522111 4818018 207 40
12:00:51 3/19/2010 3 19 2010 12 641 520885 4818014 210 40
0:00:50 2/27/2012 2 27 2012 0 665 521213 4818015 209 40
12:00:43 12/25/2012 12 25 2012 12 680 521334 4818015 209 40
16:00:47 4/2/2009 4 2 2009 16 638 521128 4818015 210 40
0:00:56 2/25/2014 2 25 2014 0 908 523843 4818024 203 40
12:01:24 2/28/2011 2 28 2011 12 639 521179 4818015 210 40
8:01:23 4/9/2011 4 9 2011 8 658 521823 4818017 208 40
12:00:42 12/19/2008 12 19 2008 12 633 526231 4818033 90 40
20:00:41 2/29/2012 2 29 2012 20 663 523466 4818023 204 40
22:00:54 3/5/2014 3 5 2014 22 908 524559 4818026 94 40
2:01:23 3/8/2010 3 8 2010 2 646 520849 4818014 210 40
16:00:49 12/29/2013 12 29 2013 16 911 521067 4818015 210 40
10:00:53 3/23/2013 3 23 2013 10 677 521073 4818015 210 40
4:00:47 3/9/2010 3 9 2010 4 640 526269 4818033 90 40
12:00:41 12/5/2010 12 5 2010 12 650 521567 4818016 209 40
14:00:30 1/27/2011 1 27 2011 14 801 524494 4818026 94 40
12:00:54 1/7/2009 1 7 2009 12 633 523855 4818024 203 40
2:00:44 2/27/2012 2 27 2012 2 665 521220 4818015 209 40
6:00:54 2/9/2013 2 9 2013 6 680 524096 4818025 125 39
18:00:53 2/15/2011 2 15 2011 18 646 524161 4818025 125 39
10:00:43 3/18/2010 3 18 2010 10 655 521818 4818017 208 40
0:00:31 3/16/2010 3 16 2010 0 644 525918 4818032 91 40
0:00:42 3/31/2011 3 31 2011 0 666 523728 4818024 203 40
18:00:47 3/24/2013 3 24 2013 18 657 520441 4818013 211 40
18:01:12 4/1/2012 4 1 2012 18 677 523223 4818022 204 40
8:00:56 1/18/2011 1 18 2011 8 646 521065 4818015 210 40
2:00:55 3/7/2011 3 7 2011 2 641 521404 4818016 209 40
20:00:53 3/9/2014 3 9 2014 20 916 525766 4818031 91 40
16:00:47 11/29/2013 11 29 2013 16 914 520756 4818014 211 40
18:00:23 12/11/2010 12 11 2010 18 655 526226 4818033 90 40
22:00:41 3/17/2011 3 17 2011 22 662 521588 4818017 209 40
22:00:47 4/4/2012 4 4 2012 22 671 521074 4818015 210 40
8:00:41 1/1/2012 1 1 2012 8 658 522221 4818019 207 40
8:00:47 3/19/2010 3 19 2010 8 801 521119 4818015 210 40
2:00:53 3/11/2014 3 11 2014 2 917 524538 4818027 94 40
2:01:12 2/22/2014 2 22 2014 2 917 521512 4818017 209 40
22:00:50 4/23/2009 4 23 2009 22 646 522407 4818020 206 40
0:00:56 1/18/2011 1 18 2011 0 646 520685 4818014 211 40
6:00:35 11/20/2010 11 20 2010 6 643 522001 4818018 208 40
14:00:55 1/6/2011 1 6 2011 14 801 521708 4818017 208 40
22:00:53 3/25/2014 3 25 2014 22 679 521716 4818017 208 40
16:00:50 5/1/2010 5 1 2010 16 640 520946 4818015 210 40
18:00:30 3/24/2009 3 24 2009 18 644 520565 4818014 211 40
8:00:42 2/18/2011 2 18 2011 8 655 521824 4818018 208 40
18:00:53 1/13/2014 1 13 2014 18 671 523874 4818025 203 40
22:00:46 12/22/2012 12 22 2012 22 658 521397 4818017 209 40
0:00:30 2/14/2014 2 14 2014 0 909 521968 4818018 208 40
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2:00:53 2/10/2013 2 10 2013 2 675 525058 4818029 93 40
8:00:53 2/6/2011 2 6 2011 8 646 521214 4818016 209 40
18:00:45 3/26/2011 3 26 2011 18 668 523952 4818025 203 40
4:00:54 11/27/2008 11 27 2008 4 634 525184 4818030 93 40
18:00:43 3/4/2009 3 4 2009 18 633 522088 4818019 207 40
6:00:53 1/23/2010 1 23 2010 6 641 520290 4818013 212 40
4:00:48 4/7/2009 4 7 2009 4 647 521226 4818016 209 40
0:00:53 2/13/2013 2 13 2013 0 677 521814 4818018 208 40
8:01:03 2/21/2011 2 21 2011 8 801 521689 4818018 208 40
8:00:47 3/19/2010 3 19 2010 8 657 521094 4818016 210 40
8:00:53 2/5/2012 2 5 2012 8 663 525073 4818030 93 40
0:01:00 4/5/2014 4 5 2014 0 913 524168 4818026 125 39
4:00:54 4/2/2014 4 2 2014 4 913 522143 4818019 207 40
4:00:53 3/20/2010 3 20 2010 4 641 520725 4818015 211 40
18:00:54 12/22/2012 12 22 2012 18 671 521406 4818017 209 40
14:00:41 12/11/2010 12 11 2010 14 638 524562 4818028 94 40
6:00:44 12/10/2008 12 10 2008 6 633 525835 4818033 91 40
10:00:56 12/12/2013 12 12 2013 10 917 521392 4818017 209 40
16:01:21 3/22/2011 3 22 2011 16 801 521812 4818019 208 40
10:00:51 2/17/2014 2 17 2014 10 917 521561 4818018 209 40
6:00:23 2/28/2012 2 28 2012 6 658 521099 4818016 210 40
22:00:54 3/14/2010 3 14 2010 22 647 521446 4818018 209 40
18:00:49 4/4/2009 4 4 2009 18 647 520720 4818015 211 40
16:00:53 4/5/2011 4 5 2011 16 661 524863 4818029 93 40
0:00:42 3/7/2011 3 7 2011 0 657 521358 4818017 209 40
8:00:41 2/25/2010 2 25 2010 8 639 524413 4818028 94 40
14:00:26 3/7/2010 3 7 2010 14 641 521079 4818016 210 40
6:00:47 4/7/2009 4 7 2009 6 647 521226 4818017 209 40
2:00:52 3/29/2011 3 29 2011 2 665 521497 4818018 209 40
4:00:54 4/6/2011 4 6 2011 4 664 524306 4818027 125 39
22:00:26 3/21/2010 3 21 2010 22 646 520713 4818015 211 40
10:00:54 1/22/2014 1 22 2014 10 671 521449 4818018 209 40
18:00:41 1/2/2011 1 2 2011 18 653 526123 4818034 90 40
22:00:54 3/15/2010 3 15 2010 22 644 525916 4818034 91 40
8:00:48 2/8/2011 2 8 2011 8 647 521444 4818018 209 40
22:00:05 3/24/2008 3 24 2008 22 631 523468 4818025 204 40
12:01:17 12/11/2010 12 11 2010 12 655 525795 4818033 91 40
20:00:47 12/22/2012 12 22 2012 20 658 521413 4818018 209 40
22:00:48 3/12/2010 3 12 2010 22 642 521456 4818018 209 40
4:00:47 3/11/2014 3 11 2014 4 917 524540 4818029 94 40
12:00:55 1/6/2013 1 6 2013 12 675 524217 4818028 125 39
22:00:55 3/24/2010 3 24 2010 22 801 521880 4818020 208 40
0:00:44 2/27/2011 2 27 2011 0 639 521395 4818018 209 40
10:00:55 12/9/2010 12 9 2010 10 647 521748 4818019 208 40
8:00:54 11/17/2010 11 17 2010 8 650 521920 4818020 208 40
22:00:44 3/1/2013 3 1 2013 22 658 523672 4818026 203 40
8:00:47 3/8/2013 3 8 2013 8 671 520816 4818016 210 40
0:00:56 4/28/2014 4 28 2014 0 917 523096 4818024 205 40
8:00:54 3/25/2009 3 25 2009 8 647 521542 4818019 209 40
14:00:41 1/18/2010 1 18 2010 14 638 521404 4818018 209 40
6:00:44 4/28/2011 4 28 2011 6 666 524416 4818029 94 40
6:01:55 2/8/2009 2 8 2009 6 632 521382 4818018 209 40
20:00:54 1/10/2014 1 10 2014 20 917 523828 4818026 203 40
2:00:49 2/17/2012 2 17 2012 2 658 521839 4818020 208 40
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14:00:23 3/28/2010 3 28 2010 14 646 521935 4818020 208 40
14:00:53 3/15/2012 3 15 2012 14 665 522257 4818021 207 40
12:00:50 1/22/2014 1 22 2014 12 671 521492 4818019 209 40
2:00:23 2/5/2009 2 5 2009 2 632 522156 4818021 207 40
22:00:44 3/21/2011 3 21 2011 22 655 523537 4818026 204 40
2:00:15 4/4/2009 4 4 2009 2 646 521671 4818019 208 40
14:00:22 2/1/2012 2 1 2012 14 658 520682 4818016 211 40
16:00:53 3/25/2011 3 25 2011 16 662 522233 4818021 207 40
4:01:23 4/22/2010 4 22 2010 4 639 524423 4818029 94 40
18:00:53 12/22/2012 12 22 2012 18 671 521431 4818019 209 40
4:00:55 2/2/2009 2 2 2009 4 632 521470 4818019 209 40
18:00:28 3/29/2009 3 29 2009 18 635 521778 4818020 208 40
0:00:35 3/4/2010 3 4 2010 0 640 525142 4818032 93 40
0:00:31 1/10/2011 1 10 2011 0 654 521256 4818018 209 40
22:00:48 4/2/2008 4 2 2008 22 637 523689 4818026 203 40
4:00:37 2/6/2011 2 6 2011 4 646 521197 4818018 210 40
4:00:42 2/17/2012 2 17 2012 4 658 521840 4818020 208 40
10:00:25 4/26/2010 4 26 2010 10 643 521784 4818020 208 40
2:00:58 4/25/2014 4 25 2014 2 917 523079 4818024 205 40
2:00:46 2/25/2011 2 25 2011 2 657 522231 4818022 207 40
16:00:50 1/12/2014 1 12 2014 16 916 524105 4818028 125 39
22:00:55 1/2/2010 1 2 2010 22 633 524175 4818028 125 39
4:00:53 2/22/2014 2 22 2014 4 917 521494 4818019 209 40
8:00:26 3/23/2013 3 23 2013 8 658 521461 4818019 209 40
16:33:54 4/9/2013 4 9 2013 16 657 521729 4818020 208 40
22:00:49 2/26/2011 2 26 2011 22 639 521396 4818019 209 40
8:00:48 12/27/2009 12 27 2009 8 640 521091 4818018 210 40
16:00:55 12/21/2009 12 21 2009 16 639 521771 4818020 208 40
14:00:54 1/26/2014 1 26 2014 14 907 521557 4818020 209 40
2:00:56 2/19/2010 2 19 2010 2 639 524968 4818031 93 40
0:01:09 3/1/2014 3 1 2014 0 918 524487 4818030 94 40
22:00:53 12/22/2012 12 22 2012 22 671 521402 4818019 209 40
0:00:30 2/5/2012 2 5 2012 0 663 525096 4818032 93 40
8:00:56 4/2/2010 4 2 2010 8 644 524372 4818029 125 39
14:00:33 12/23/2013 12 23 2013 14 914 521501 4818020 209 40
12:00:53 3/7/2011 3 7 2011 12 801 520987 4818018 210 40
0:00:54 3/13/2010 3 13 2010 0 642 521464 4818019 209 40
20:00:29 12/9/2013 12 9 2013 20 911 525348 4818033 92 40
6:01:11 2/22/2014 2 22 2014 6 917 521510 4818020 209 40
12:00:53 2/21/2011 2 21 2011 12 657 521589 4818020 209 40
22:00:56 3/10/2014 3 10 2014 22 916 526147 4818036 90 40
2:00:55 4/2/2012 4 2 2012 2 681 523081 4818025 205 40
10:00:47 4/18/2012 4 18 2012 10 670 524565 4818030 94 40
0:00:54 3/26/2014 3 26 2014 0 679 521716 4818020 208 40
2:00:41 1/27/2011 1 27 2011 2 647 521877 4818021 208 40
4:00:47 12/26/2009 12 26 2009 4 641 521437 4818020 209 40
10:00:39 1/6/2011 1 6 2011 10 801 521705 4818020 208 40
18:00:49 3/25/2009 3 25 2009 18 639 521979 4818021 208 40
18:00:54 3/24/2009 3 24 2009 18 640 524712 4818031 94 40
10:01:46 12/18/2010 12 18 2010 10 657 520422 4818016 211 40
0:00:47 1/10/2011 1 10 2011 0 655 521254 4818019 209 40
0:00:41 3/2/2013 3 2 2013 0 658 523677 4818027 203 40
6:00:13 12/20/2008 12 20 2008 6 632 523125 4818025 205 40
4:00:43 2/27/2014 2 27 2014 4 916 522037 4818022 207 40
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8:00:41 2/8/2011 2 8 2011 8 650 521276 4818019 209 40
6:00:56 4/4/2009 4 4 2009 6 639 521971 4818021 208 40
2:00:56 3/4/2010 3 4 2010 2 640 525134 4818033 93 40
8:00:50 2/2/2009 2 2 2009 8 632 521483 4818020 209 40
12:00:54 1/31/2009 1 31 2009 12 632 521525 4818020 209 40
22:00:44 2/14/2012 2 14 2012 22 665 525836 4818035 91 40
18:00:54 2/20/2010 2 20 2010 18 643 525664 4818035 91 40
0:00:55 1/27/2011 1 27 2011 0 647 521876 4818021 208 40
16:00:27 12/17/2013 12 17 2013 16 917 521512 4818020 209 40
22:00:47 2/12/2013 2 12 2013 22 677 521817 4818021 208 40
20:00:54 3/20/2013 3 20 2013 20 663 523153 4818026 205 40
14:00:48 4/15/2009 4 15 2009 14 635 521633 4818021 208 40
18:00:53 3/14/2014 3 14 2014 18 909 522345 4818023 207 40
0:00:48 3/25/2010 3 25 2010 0 801 521879 4818021 208 40
18:00:14 1/23/2011 1 23 2011 18 650 523659 4818028 203 40
6:00:54 2/6/2011 2 6 2011 6 646 521216 4818019 209 40
0:00:48 3/7/2009 3 7 2009 0 633 521549 4818020 209 40
22:00:53 4/7/2011 4 7 2011 22 669 524228 4818030 125 39
14:00:44 1/12/2009 1 12 2009 14 634 524047 4818029 125 39
22:00:41 1/26/2011 1 26 2011 22 647 521877 4818022 208 40
10:01:23 3/19/2012 3 19 2012 10 666 521629 4818021 208 40
0:01:57 3/11/2014 3 11 2014 0 917 524845 4818032 93 40
2:00:12 3/7/2009 3 7 2009 2 633 521527 4818020 209 40
18:00:56 2/18/2009 2 18 2009 18 632 526240 4818037 90 40
6:01:48 3/11/2014 3 11 2014 6 917 524542 4818031 94 40
14:00:47 4/10/2010 4 10 2010 14 646 522055 4818022 207 40
4:00:53 1/13/2014 1 13 2014 4 679 523522 4818027 204 40
16:01:12 1/24/2014 1 24 2014 16 671 521782 4818022 208 40
18:00:54 2/13/2009 2 13 2009 18 637 525669 4818035 91 40
2:00:48 4/28/2014 4 28 2014 2 917 523130 4818026 205 40
12:01:17 1/23/2011 1 23 2011 12 642 524450 4818031 94 40
22:00:54 4/29/2011 4 29 2011 22 665 520893 4818019 210 40
12:00:53 12/29/2013 12 29 2013 12 911 521263 4818020 209 40
2:00:53 4/18/2012 4 18 2012 2 666 522956 4818026 205 40
0:00:46 12/31/2010 12 31 2010 0 801 523350 4818027 204 40
22:00:47 3/27/2010 3 27 2010 22 650 525121 4818033 93 40
2:00:54 3/9/2010 3 9 2010 2 640 526262 4818038 90 40
4:00:47 4/4/2011 4 4 2011 4 669 524281 4818030 125 39
8:00:14 2/12/2013 2 12 2013 8 665 521897 4818022 208 40
18:00:48 4/26/2011 4 26 2011 18 664 525101 4818033 93 40
0:00:44 3/23/2009 3 23 2009 0 634 521526 4818021 209 40
14:00:17 4/25/2008 4 25 2008 14 631 521783 4818022 208 40
16:00:48 3/24/2009 3 24 2009 16 647 521564 4818021 209 40
16:00:47 3/23/2009 3 23 2009 16 648 521981 4818023 208 40
12:00:57 12/23/2013 12 23 2013 12 914 521498 4818021 209 40
4:00:56 11/19/2010 11 19 2010 4 643 521976 4818023 208 40
4:00:48 2/28/2014 2 28 2014 4 916 525604 4818036 92 40
0:00:41 3/2/2013 3 2 2013 0 666 523685 4818029 203 40
22:00:49 1/3/2014 1 3 2014 22 671 521016 4818020 210 40
10:00:15 12/5/2008 12 5 2008 10 633 521460 4818021 209 40
10:00:57 3/24/2013 3 24 2013 10 677 521169 4818020 210 40
2:00:53 2/25/2009 2 25 2009 2 634 522290 4818024 207 40
2:00:27 2/2/2010 2 2 2010 2 643 523522 4818028 204 40
22:00:54 3/3/2011 3 3 2011 22 801 523847 4818029 203 40
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0:00:42 4/3/2011 4 3 2011 0 660 524405 4818031 125 39
22:00:41 4/2/2011 4 2 2011 22 660 524405 4818031 125 39
0:00:46 1/14/2014 1 14 2014 0 671 523848 4818029 203 40
2:00:53 1/10/2014 1 10 2014 2 909 524846 4818033 93 40
10:00:43 1/7/2011 1 7 2011 10 646 521921 4818023 208 40
14:00:53 12/17/2013 12 17 2013 14 917 521506 4818022 209 40
16:00:25 2/1/2012 2 1 2012 16 658 520654 4818019 211 40
22:00:47 3/25/2013 3 25 2013 22 679 524878 4818033 93 40
2:00:53 3/14/2010 3 14 2010 2 639 520835 4818020 210 40
0:00:53 1/13/2011 1 13 2011 0 655 523535 4818029 204 40
20:00:50 1/15/2014 1 15 2014 20 907 521444 4818022 209 40
6:00:51 4/23/2009 4 23 2009 6 640 523736 4818029 203 40
16:00:48 2/8/2011 2 8 2011 16 638 523908 4818030 203 40
8:00:54 1/26/2011 1 26 2011 8 654 521999 4818023 208 40
0:00:54 1/10/2014 1 10 2014 0 909 524834 4818033 93 40
18:00:46 1/10/2009 1 10 2009 18 634 523691 4818029 203 40
6:01:13 1/8/2013 1 8 2013 6 675 523505 4818029 204 40
6:00:21 3/29/2011 3 29 2011 6 665 521502 4818022 209 40
22:00:56 1/1/2010 1 1 2010 22 641 524214 4818031 125 39
18:00:48 2/4/2009 2 4 2009 18 632 522152 4818024 207 40
0:00:42 4/12/2009 4 12 2009 0 637 525746 4818037 91 40
16:00:54 2/16/2010 2 16 2010 16 640 524886 4818034 93 40
2:00:47 1/28/2011 1 28 2011 2 801 524411 4818032 125 39
0:00:44 4/26/2012 4 26 2012 0 657 521119 4818021 210 40
2:00:54 3/7/2011 3 7 2011 2 801 521512 4818022 209 40
22:00:47 3/11/2010 3 11 2010 22 647 524883 4818034 93 40
18:00:12 3/21/2008 3 21 2008 18 636 521487 4818022 209 40
8:00:43 2/11/2011 2 11 2011 8 650 522099 4818024 207 40
18:00:50 3/16/2014 3 16 2014 18 909 522297 4818025 207 40
6:00:54 4/4/2011 4 4 2011 6 669 524284 4818032 125 39
10:00:29 3/15/2014 3 15 2014 10 907 521269 4818022 209 40
10:00:56 3/23/2009 3 23 2009 10 648 521953 4818024 208 40
4:00:53 12/30/2009 12 30 2009 4 646 522147 4818025 207 40
12:00:44 2/17/2009 2 17 2009 12 634 521727 4818023 208 40
12:00:55 12/17/2013 12 17 2013 12 917 521509 4818022 209 40
16:00:53 4/15/2010 4 15 2010 16 653 521176 4818021 210 40
10:00:54 2/16/2013 2 16 2013 10 679 524513 4818033 94 40
14:00:33 3/7/2010 3 7 2010 14 646 521163 4818022 210 40
12:00:44 3/30/2013 3 30 2013 12 658 522114 4818025 207 40
19:44:50 12/17/2013 12 17 2013 19 657 520731 4818020 211 40
0:00:57 3/15/2010 3 15 2010 0 647 521442 4818022 209 40
8:00:55 3/31/2011 3 31 2011 8 801 521445 4818023 209 40
10:00:47 4/6/2014 4 6 2014 10 679 521716 4818023 208 40
0:00:23 2/5/2009 2 5 2009 0 632 522160 4818025 207 40
20:00:54 1/11/2014 1 11 2014 20 679 523708 4818030 203 40
10:00:53 1/6/2013 1 6 2013 10 675 524220 4818032 125 39
22:00:18 3/22/2009 3 22 2009 22 634 521574 4818023 209 40
8:01:12 2/22/2014 2 22 2014 8 917 521503 4818023 209 40
12:00:53 3/29/2009 3 29 2009 12 635 521792 4818024 208 40
2:00:42 2/14/2011 2 14 2011 2 654 521387 4818023 209 40
8:00:56 3/19/2010 3 19 2010 8 646 520854 4818021 210 40
6:00:41 4/27/2010 4 27 2010 6 646 522026 4818025 207 40
22:00:42 1/12/2011 1 12 2011 22 650 524100 4818032 125 39
22:00:47 4/25/2013 4 25 2013 22 671 520767 4818021 211 40
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2:00:54 3/8/2010 3 8 2010 2 638 524488 4818033 94 40
4:00:47 3/29/2011 3 29 2011 4 650 521544 4818023 209 40
4:00:24 4/4/2011 4 4 2011 4 660 524418 4818033 94 40
12:00:52 2/17/2010 2 17 2010 12 647 525249 4818036 92 40
8:00:54 12/26/2009 12 26 2009 8 647 522029 4818025 207 40
6:00:53 3/19/2008 3 19 2008 6 634 523487 4818030 204 40
18:00:53 12/28/2010 12 28 2010 18 650 523719 4818031 203 40
2:00:41 1/13/2011 1 13 2011 2 655 523552 4818030 204 40
22:00:49 1/9/2011 1 9 2011 22 654 521253 4818023 209 40
2:00:47 2/14/2011 2 14 2011 2 641 521369 4818023 209 40
14:00:48 12/15/2013 12 15 2013 14 914 520983 4818022 210 40
0:00:54 2/5/2010 2 5 2010 0 633 521886 4818025 208 40
10:00:54 3/18/2010 3 18 2010 10 643 521796 4818025 208 40
22:00:24 2/4/2009 2 4 2009 22 632 522160 4818026 207 40
4:00:44 2/14/2011 2 14 2011 4 655 521370 4818023 209 40
16:00:55 2/9/2009 2 9 2009 16 637 525138 4818036 93 40
18:00:47 3/3/2011 3 3 2011 18 801 523814 4818031 203 40
12:00:42 4/1/2012 4 1 2012 12 681 521662 4818024 208 40
0:00:47 3/7/2011 3 7 2011 0 801 521492 4818024 209 40
22:00:54 12/23/2009 12 23 2009 22 643 521498 4818024 209 40
20:00:57 1/13/2014 1 13 2014 20 671 523863 4818032 203 40
22:00:53 2/25/2014 2 25 2014 22 917 521569 4818024 209 40
12:00:41 1/8/2011 1 8 2011 12 650 521434 4818024 209 40
22:00:56 1/11/2014 1 11 2014 22 679 523705 4818031 203 40
14:00:41 4/1/2012 4 1 2012 14 681 521663 4818025 208 40
4:00:42 4/3/2011 4 3 2011 4 660 524404 4818034 125 39
10:00:53 2/16/2012 2 16 2012 10 641 521954 4818026 208 40
18:00:55 2/6/2010 2 6 2010 18 643 524291 4818034 125 39
6:00:23 3/2/2012 3 2 2012 6 666 521906 4818026 208 40
8:00:48 2/14/2012 2 14 2012 8 658 521545 4818025 209 40
0:00:27 3/4/2014 3 4 2014 0 907 523692 4818032 203 40
12:00:55 2/9/2013 2 9 2013 12 680 525127 4818037 93 40
0:00:44 3/4/2011 3 4 2011 0 801 523848 4818032 203 40
0:00:25 4/6/2008 4 6 2008 0 632 523469 4818031 204 40
22:00:41 3/16/2010 3 16 2010 22 651 525676 4818039 91 40
22:00:47 3/22/2009 3 22 2009 22 640 524102 4818033 125 39
20:00:47 2/12/2014 2 12 2014 20 907 525166 4818037 93 40
2:00:44 4/3/2011 4 3 2011 2 660 524400 4818034 125 39
8:00:27 4/7/2014 4 7 2014 8 914 521306 4818024 209 40
2:00:54 3/29/2011 3 29 2011 2 650 521543 4818025 209 40
8:00:36 4/8/2008 4 8 2008 8 633 521374 4818024 209 40
10:00:54 12/15/2010 12 15 2010 10 647 521307 4818024 209 40
8:00:53 2/25/2010 2 25 2010 8 643 524383 4818035 125 39
12:00:42 2/24/2012 2 24 2012 12 665 521764 4818026 208 40
18:00:43 12/13/2011 12 13 2011 18 659 525133 4818037 93 40
8:00:54 12/31/2013 12 31 2013 8 908 523679 4818032 203 40
6:00:53 12/26/2009 12 26 2009 6 647 522029 4818026 207 40
18:00:45 3/13/2010 3 13 2010 18 638 521312 4818024 209 40
8:00:54 2/8/2011 2 8 2011 8 654 521389 4818024 209 40
2:01:18 3/13/2010 3 13 2010 2 639 522202 4818027 207 40
12:00:41 12/22/2013 12 22 2013 12 908 521446 4818025 209 40
4:00:54 3/29/2012 3 29 2012 4 666 523016 4818030 205 40
6:00:09 2/12/2009 2 12 2009 6 632 521749 4818026 208 40
6:00:42 3/13/2010 3 13 2010 6 639 522222 4818027 207 40
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2:00:49 3/4/2014 3 4 2014 2 907 523694 4818032 203 40
18:00:22 12/14/2008 12 14 2008 18 634 522601 4818029 206 40
14:00:41 11/27/2010 11 27 2010 14 646 521587 4818025 209 40
2:00:53 4/11/2010 4 11 2010 2 652 520970 4818023 210 40
14:00:47 12/5/2010 12 5 2010 14 650 521568 4818025 209 40
10:00:54 12/20/2013 12 20 2013 10 908 521720 4818026 208 40
0:00:56 2/14/2011 2 14 2011 0 654 521401 4818025 209 40
6:00:30 2/11/2011 2 11 2011 6 650 522108 4818027 207 40
8:00:47 2/17/2012 2 17 2012 8 658 521876 4818026 208 40
22:00:54 3/3/2014 3 3 2014 22 907 524391 4818035 125 39
18:00:54 4/13/2013 4 13 2013 18 677 521517 4818025 209 40
0:00:23 3/13/2010 3 13 2010 0 646 520804 4818023 210 40
22:00:54 2/1/2010 2 1 2010 22 643 523534 4818032 204 40
0:00:29 1/27/2011 1 27 2011 0 654 521927 4818027 208 40
4:00:52 2/10/2013 2 10 2013 4 680 525133 4818038 93 40
10:01:01 2/5/2012 2 5 2012 10 663 524841 4818037 93 40
0:00:53 4/26/2011 4 26 2011 0 662 524946 4818037 93 40
16:00:42 3/26/2008 3 26 2008 16 634 522258 4818028 207 40
12:00:41 12/26/2012 12 26 2012 12 665 520945 4818024 210 40
8:00:54 2/17/2014 2 17 2014 8 914 521247 4818025 209 40
6:00:49 2/14/2011 2 14 2011 6 655 521369 4818025 209 40
22:00:31 3/31/2010 3 31 2010 22 746 525009 4818038 93 40
18:00:54 12/6/2012 12 6 2012 18 677 523652 4818033 203 40
16:00:53 1/16/2014 1 16 2014 16 671 521394 4818025 209 40
6:00:20 2/2/2009 2 2 2009 6 632 521470 4818025 209 40
10:00:42 1/7/2010 1 7 2010 10 633 521696 4818026 208 40
18:00:49 4/18/2008 4 18 2008 18 634 524542 4818036 94 40
18:00:48 12/23/2012 12 23 2012 18 677 521665 4818026 208 40
14:00:36 1/10/2014 1 10 2014 14 917 524041 4818034 125 39
14:00:53 3/24/2009 3 24 2009 14 647 521562 4818026 209 40
18:00:37 1/13/2014 1 13 2014 18 908 523957 4818034 203 40
12:00:55 1/10/2014 1 10 2014 12 908 524285 4818035 125 39
16:00:49 12/20/2012 12 20 2012 16 658 521313 4818025 209 40
22:00:53 1/9/2011 1 9 2011 22 655 521251 4818025 209 40
10:00:26 1/8/2011 1 8 2011 10 650 521440 4818026 209 40
12:00:53 12/20/2013 12 20 2013 12 908 521715 4818026 208 40
18:00:41 1/24/2011 1 24 2011 18 639 523644 4818033 203 40
2:00:55 1/27/2011 1 27 2011 2 654 521929 4818027 208 40
10:00:55 12/7/2011 12 7 2011 10 655 520961 4818024 210 40
8:00:51 2/21/2011 2 21 2011 8 646 521670 4818026 208 40
18:00:48 1/10/2014 1 10 2014 18 917 523947 4818034 203 40
10:00:55 2/16/2014 2 16 2014 10 679 520786 4818024 211 40
16:00:41 3/14/2012 3 14 2012 16 665 522226 4818028 207 40
4:00:50 1/23/2011 1 23 2011 4 650 524080 4818035 125 39
10:00:54 2/12/2011 2 12 2011 10 638 521078 4818025 210 40
12:00:53 1/30/2011 1 30 2011 12 638 521157 4818025 210 40
14:00:48 2/10/2009 2 10 2009 14 634 522108 4818028 207 40
0:00:47 12/19/2008 12 19 2008 0 632 522713 4818030 206 40
18:00:53 12/23/2009 12 23 2009 18 638 521727 4818027 208 40
16:00:55 12/27/2009 12 27 2009 16 639 521698 4818027 208 40
2:00:27 12/13/2011 12 13 2011 2 659 524171 4818035 125 39
6:00:47 3/2/2012 3 2 2012 6 665 521911 4818028 208 40
4:00:53 12/8/2010 12 8 2010 4 654 523648 4818033 203 40
16:00:43 12/14/2011 12 14 2011 16 667 524375 4818036 125 39
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22:00:53 11/25/2010 11 25 2010 22 641 520942 4818024 210 40
0:00:56 3/22/2011 3 22 2011 0 663 523691 4818034 203 40
10:01:11 1/17/2011 1 17 2011 10 646 520918 4818024 210 40
6:00:48 1/17/2011 1 17 2011 6 654 520960 4818025 210 40
0:00:56 3/19/2010 3 19 2010 0 646 522371 4818029 207 40
18:00:53 12/17/2012 12 17 2012 18 670 524373 4818036 125 39
1:24:53 4/15/2014 4 15 2014 1 657 520991 4818025 210 40
4:00:55 3/2/2012 3 2 2012 4 665 521909 4818028 208 40
4:00:49 4/20/2009 4 20 2009 4 640 525859 4818042 91 40
22:00:47 2/24/2010 2 24 2010 22 639 523650 4818034 203 40
8:00:47 12/20/2012 12 20 2012 8 658 521438 4818026 209 40
0:00:34 11/22/2010 11 22 2010 0 643 522169 4818029 207 40
12:00:48 1/27/2011 1 27 2011 12 650 524323 4818036 125 39
12:00:54 12/11/2010 12 11 2010 12 638 524430 4818037 94 40
6:00:26 2/20/2011 2 20 2011 6 654 521368 4818026 209 40
22:00:42 4/5/2008 4 5 2008 22 632 523467 4818033 204 40
14:00:53 5/1/2010 5 1 2010 14 640 520831 4818025 210 40
8:00:54 2/21/2009 2 21 2009 8 633 521723 4818027 208 40
6:00:54 2/10/2013 2 10 2013 6 680 525130 4818039 93 40
0:00:17 4/19/2014 4 19 2014 0 908 524123 4818036 125 39
4:00:50 3/2/2012 3 2 2012 4 666 521899 4818028 208 40
6:00:53 12/20/2013 12 20 2013 6 914 521260 4818026 209 40
0:00:49 2/14/2011 2 14 2011 0 655 521371 4818026 209 40
22:00:44 3/17/2010 3 17 2010 22 644 521648 4818027 208 40
16:00:49 2/21/2009 2 21 2009 16 637 524901 4818039 93 40
20:00:29 4/18/2014 4 18 2014 20 908 524870 4818038 93 40
6:00:47 4/24/2009 4 24 2009 6 639 521281 4818026 209 40
8:02:44 3/29/2008 3 29 2008 8 632 521555 4818027 209 40
18:00:26 4/10/2011 4 10 2011 18 658 520784 4818025 211 40
4:00:50 3/13/2010 3 13 2010 4 639 522224 4818029 207 40
8:00:44 3/31/2012 3 31 2012 8 658 524794 4818038 94 40
2:01:05 3/16/2011 3 16 2011 2 655 522739 4818031 206 40
8:00:53 4/6/2011 4 6 2011 8 663 523866 4818035 203 40
16:00:48 2/15/2010 2 15 2010 16 646 524723 4818038 94 40
4:00:43 12/20/2012 12 20 2012 4 658 521437 4818027 209 40
0:01:37 12/16/2010 12 16 2010 0 647 521408 4818027 209 40
6:01:11 2/13/2010 2 13 2010 6 639 525827 4818042 91 40
2:00:26 2/25/2012 2 25 2012 2 665 521849 4818028 208 40
8:00:53 1/31/2011 1 31 2011 8 647 521291 4818026 209 40
2:00:46 3/27/2010 3 27 2010 2 638 525309 4818040 92 40
18:00:43 3/24/2011 3 24 2011 18 660 521090 4818026 210 40
6:00:47 3/29/2011 3 29 2011 6 650 521547 4818027 209 40
18:00:50 3/2/2014 3 2 2014 18 917 520673 4818025 211 40
0:00:47 3/19/2008 3 19 2008 0 634 523457 4818034 204 40
20:00:53 2/14/2012 2 14 2012 20 665 525836 4818043 91 40
16:00:41 1/2/2013 1 2 2013 16 658 522166 4818029 207 40
14:00:54 2/15/2010 2 15 2010 14 646 524738 4818038 94 40
18:00:47 12/23/2009 12 23 2009 18 638 521709 4818028 208 40
12:00:50 2/6/2010 2 6 2010 12 643 524289 4818037 125 39
12:00:26 2/20/2009 2 20 2009 12 634 521658 4818028 208 40
6:00:41 12/13/2011 12 13 2011 6 659 524170 4818036 125 39
2:01:08 4/4/2011 4 4 2011 2 655 524527 4818038 94 40
16:00:53 12/30/2009 12 30 2009 16 633 521972 4818029 208 40
2:00:41 4/26/2011 4 26 2011 2 668 525874 4818043 91 40
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6:01:15 2/17/2010 2 17 2010 6 638 525025 4818040 93 40
0:00:48 1/3/2010 1 3 2010 0 633 524168 4818037 125 39
16:00:47 12/27/2009 12 27 2009 16 633 521741 4818028 208 40
12:00:32 1/24/2014 1 24 2014 12 671 521823 4818029 208 40
0:00:42 4/2/2012 4 2 2012 0 681 523041 4818033 205 40
6:00:42 2/25/2012 2 25 2012 6 665 521849 4818029 208 40
6:00:53 1/5/2011 1 5 2011 6 642 526104 4818044 90 40
0:00:26 2/26/2014 2 26 2014 0 909 521527 4818028 209 40
16:00:54 12/21/2009 12 21 2009 16 638 521716 4818028 208 40
18:00:12 4/1/2012 4 1 2012 18 681 522712 4818032 206 40
22:00:41 2/24/2014 2 24 2014 22 908 523841 4818036 203 40
4:00:46 12/26/2009 12 26 2009 4 639 521782 4818029 208 40
10:00:53 2/9/2014 2 9 2014 10 917 521445 4818028 209 40
16:00:47 2/6/2010 2 6 2010 16 643 524288 4818037 125 39
6:00:54 2/12/2013 2 12 2013 6 665 521880 4818029 208 40
22:00:56 4/17/2014 4 17 2014 22 916 521505 4818028 209 40
18:00:44 1/6/2013 1 6 2013 18 663 523682 4818035 203 40
2:00:20 12/8/2010 12 8 2010 2 654 523664 4818035 203 40
12:00:48 1/13/2010 1 13 2010 12 633 521672 4818029 208 40
4:00:54 4/26/2011 4 26 2011 4 668 525879 4818043 91 40
18:00:43 12/24/2009 12 24 2009 18 633 521751 4818029 208 40
12:00:26 1/7/2009 1 7 2009 12 635 523958 4818036 203 40
16:00:38 1/23/2011 1 23 2011 16 801 523785 4818036 203 40
6:00:53 3/22/2014 3 22 2014 6 909 524334 4818038 125 39
22:01:12 4/28/2009 4 28 2009 22 640 524116 4818037 125 39
22:00:41 1/13/2014 1 13 2014 22 671 523862 4818036 203 40
0:00:55 4/14/2012 4 14 2012 0 671 524255 4818037 125 39
6:00:53 4/26/2011 4 26 2011 6 668 525876 4818044 91 40
16:00:40 1/17/2010 1 17 2010 16 633 521340 4818028 209 40
18:00:54 12/15/2010 12 15 2010 18 647 521430 4818028 209 40
4:00:54 12/23/2013 12 23 2013 4 909 521032 4818027 210 40
2:00:30 11/28/2010 11 28 2010 2 654 521088 4818027 210 40
16:00:53 2/7/2011 2 7 2011 16 638 525645 4818043 91 40
6:00:53 1/29/2013 1 29 2013 6 663 520648 4818026 211 40
14:00:17 12/27/2009 12 27 2009 14 633 521738 4818029 208 40
4:00:26 2/25/2012 2 25 2012 4 665 521849 4818030 208 40
10:00:15 3/29/2009 3 29 2009 10 638 521894 4818030 208 40
4:00:42 2/14/2011 2 14 2011 4 654 521403 4818028 209 40
2:00:42 3/22/2011 3 22 2011 2 663 523691 4818036 203 40
18:00:47 3/23/2011 3 23 2011 18 659 520890 4818027 210 40
16:00:51 2/14/2012 2 14 2012 16 663 526046 4818045 90 40
14:00:56 2/13/2011 2 13 2011 14 639 525848 4818044 91 40
10:00:41 2/14/2012 2 14 2012 10 658 521319 4818028 209 40
14:00:51 1/22/2014 1 22 2014 14 671 521542 4818029 209 40
0:00:23 3/22/2011 3 22 2011 0 660 523686 4818036 203 40
10:00:22 1/15/2010 1 15 2010 10 633 521422 4818029 209 40
6:00:54 2/6/2013 2 6 2013 6 679 524433 4818039 94 40
18:00:54 3/21/2010 3 21 2010 18 643 520496 4818026 211 40
10:00:54 1/24/2014 1 24 2014 10 671 521822 4818030 208 40
4:01:08 2/5/2009 2 5 2009 4 632 522172 4818031 207 40
8:02:16 12/11/2013 12 11 2013 8 917 521639 4818029 208 40
4:00:49 3/14/2010 3 14 2010 4 640 521961 4818030 208 40
18:00:53 2/7/2011 2 7 2011 18 801 523464 4818036 204 40
22:00:47 4/13/2012 4 13 2012 22 671 524253 4818038 125 39
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4:00:53 2/27/2014 2 27 2014 4 917 521930 4818030 208 40
22:00:55 3/25/2009 3 25 2009 22 644 522286 4818032 207 40
8:00:47 12/17/2013 12 17 2013 8 917 521975 4818031 208 40
16:00:47 4/7/2010 4 7 2010 16 654 521716 4818030 208 40
10:00:53 2/14/2012 2 14 2012 10 641 521239 4818028 209 40
10:00:47 3/23/2009 3 23 2009 10 647 521970 4818031 208 40
2:01:18 5/6/2009 5 6 2009 2 644 521535 4818029 209 40
12:00:41 4/24/2009 4 24 2009 12 639 521764 4818030 208 40
16:00:42 1/13/2010 1 13 2010 16 633 521657 4818030 208 40
12:00:50 3/15/2014 3 15 2014 12 907 521287 4818028 209 40
12:00:47 3/29/2009 3 29 2009 12 638 521897 4818030 208 40
14:00:22 3/30/2013 3 30 2013 14 658 522109 4818031 207 40
2:00:26 4/4/2011 4 4 2011 2 660 524961 4818041 93 40
22:00:42 12/22/2008 12 22 2008 22 637 524200 4818038 125 39
16:00:46 1/12/2011 1 12 2011 16 801 524483 4818039 94 40
10:00:47 1/29/2010 1 29 2010 10 647 522199 4818031 207 40
4:00:50 2/20/2011 2 20 2011 4 654 521369 4818029 209 40
2:00:53 4/3/2008 4 3 2008 2 637 523691 4818037 203 40
18:00:33 4/12/2012 4 12 2012 18 677 522476 4818032 206 40
22:00:53 1/10/2009 1 10 2009 22 634 523689 4818037 203 40
8:00:54 12/11/2012 12 11 2012 8 675 526417 4818047 90 40
4:00:42 4/4/2011 4 4 2011 4 659 524314 4818039 125 39
16:00:12 2/22/2009 2 22 2009 16 637 525384 4818043 92 40
6:00:41 4/3/2011 4 3 2011 6 660 524399 4818039 125 39
10:00:54 12/27/2009 12 27 2009 10 646 521875 4818031 208 40
14:00:42 2/6/2010 2 6 2010 14 643 524286 4818039 125 39
10:00:41 4/19/2008 4 19 2008 10 632 521286 4818029 209 40
6:01:11 12/26/2009 12 26 2009 6 639 521777 4818030 208 40
2:00:56 4/15/2011 4 15 2011 2 668 525494 4818044 92 40
12:00:53 1/10/2014 1 10 2014 12 917 524088 4818038 125 39
0:00:44 3/22/2011 3 22 2011 0 655 523673 4818037 203 40
16:00:53 4/4/2010 4 4 2010 16 638 521910 4818031 208 40
8:00:26 1/26/2011 1 26 2011 8 642 524431 4818040 94 40
14:01:12 3/7/2013 3 7 2013 14 677 520829 4818028 210 40
8:00:51 2/28/2013 2 28 2013 8 679 521450 4818030 209 40
0:00:41 4/3/2008 4 3 2008 0 637 523690 4818037 203 40
18:00:57 4/5/2008 4 5 2008 18 632 523518 4818037 204 40
18:00:47 4/6/2011 4 6 2011 18 801 524864 4818041 93 40
12:00:50 3/15/2012 3 15 2012 12 665 522252 4818032 207 40
4:00:54 3/8/2010 3 8 2010 4 638 524485 4818040 94 40
6:00:36 2/20/2011 2 20 2011 6 657 521436 4818030 209 40
18:00:47 2/27/2014 2 27 2014 18 679 522038 4818032 207 40
10:00:48 12/22/2010 12 22 2010 10 657 521299 4818029 209 40
6:00:41 4/4/2011 4 4 2011 6 660 524421 4818040 94 40
22:00:47 12/28/2010 12 28 2010 22 650 523717 4818037 203 40
6:00:43 3/27/2008 3 27 2008 6 633 521717 4818031 208 40
18:00:12 2/4/2009 2 4 2009 18 632 522160 4818032 207 40
20:00:49 12/16/2013 12 16 2013 20 916 524367 4818040 125 39
4:00:36 3/27/2008 3 27 2008 4 633 521714 4818031 208 40
14:00:36 1/20/2014 1 20 2014 14 671 521346 4818030 209 40
18:00:55 12/8/2011 12 8 2011 18 667 526343 4818047 90 40
22:00:24 3/21/2011 3 21 2011 22 660 523686 4818038 203 40
2:00:32 3/4/2011 3 4 2011 2 801 523848 4818038 203 40
0:00:54 4/1/2011 4 1 2011 0 650 523673 4818038 203 40
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10:00:53 1/29/2011 1 29 2011 10 642 525293 4818043 92 40
2:00:42 2/13/2011 2 13 2011 2 639 524100 4818039 125 39
2:00:56 4/15/2011 4 15 2011 2 650 525545 4818045 92 40
10:00:53 1/12/2009 1 12 2009 10 634 524072 4818039 125 39
16:00:53 12/26/2012 12 26 2012 16 665 520846 4818028 210 40
10:00:27 3/26/2011 3 26 2011 10 663 521250 4818030 209 40
12:00:54 1/11/2014 1 11 2014 12 907 524405 4818040 125 39
10:00:53 3/28/2011 3 28 2011 10 801 521763 4818031 208 40
14:00:43 4/14/2010 4 14 2010 14 652 521594 4818031 209 40
4:00:53 2/14/2011 2 14 2011 4 641 521374 4818030 209 40
10:00:50 4/22/2011 4 22 2011 10 667 524290 4818040 125 39
18:00:48 3/6/2013 3 6 2013 18 657 520731 4818028 211 40
8:00:56 2/6/2011 2 6 2011 8 647 521211 4818030 209 40
14:00:21 12/20/2012 12 20 2012 14 658 521321 4818030 209 40
18:00:14 12/14/2008 12 14 2008 18 633 522337 4818033 207 40
2:00:54 3/21/2013 3 21 2013 2 671 526059 4818047 90 40
22:01:11 3/31/2011 3 31 2011 22 650 523669 4818038 203 40
6:00:43 1/22/2010 1 22 2010 6 644 525700 4818045 91 40
18:01:12 4/2/2011 4 2 2011 18 662 524291 4818040 125 39
22:01:23 1/26/2011 1 26 2011 22 654 521926 4818032 208 40
16:00:48 2/25/2010 2 25 2010 16 633 521818 4818032 208 40
6:00:56 4/5/2012 4 5 2012 6 665 520757 4818029 211 40
8:00:48 3/3/2010 3 3 2010 8 643 521567 4818031 209 40
16:00:10 12/8/2008 12 8 2008 16 633 521520 4818031 209 40
14:00:44 12/5/2010 12 5 2010 14 654 521381 4818031 209 40
10:00:41 4/6/2008 4 6 2008 10 634 522124 4818033 207 40
22:00:53 12/15/2010 12 15 2010 22 647 521398 4818031 209 40
12:00:43 12/14/2008 12 14 2008 12 633 521974 4818033 208 40
0:00:29 2/26/2014 2 26 2014 0 914 521447 4818031 209 40
4:00:54 3/21/2013 3 21 2013 4 671 526061 4818047 90 40
12:00:54 2/26/2011 2 26 2011 12 647 521413 4818031 209 40
4:00:38 1/8/2013 1 8 2013 4 675 523512 4818038 204 40
2:00:47 1/18/2009 1 18 2009 2 634 524083 4818040 125 39
2:00:21 1/26/2014 1 26 2014 2 907 521713 4818032 208 40
16:00:52 4/20/2008 4 20 2008 16 631 525001 4818043 93 40
22:00:48 1/10/2014 1 10 2014 22 907 524109 4818040 125 39
0:00:11 3/5/2009 3 5 2009 0 637 524118 4818040 125 39
12:00:23 3/23/2009 3 23 2009 12 648 521953 4818033 208 40
16:00:43 1/10/2012 1 10 2012 16 658 524242 4818041 125 39
2:00:43 3/22/2011 3 22 2011 2 655 523674 4818039 203 40
6:00:54 1/31/2011 1 31 2011 6 647 521290 4818031 209 40
2:00:44 3/28/2008 3 28 2008 2 634 521383 4818031 209 40
18:00:47 3/22/2010 3 22 2010 18 644 522349 4818034 207 40
18:00:12 12/29/2009 12 29 2009 18 638 521525 4818032 209 40
2:00:55 2/16/2010 2 16 2010 2 633 524334 4818041 125 39
10:01:11 2/13/2014 2 13 2014 10 679 522194 4818034 207 40
10:00:49 1/7/2009 1 7 2009 10 635 523938 4818040 203 40
4:01:26 3/20/2010 3 20 2010 4 646 520777 4818029 211 40
16:00:53 2/21/2010 2 21 2010 16 643 526092 4818048 90 40
6:00:26 2/16/2010 2 16 2010 6 633 524345 4818041 125 39
8:00:54 12/24/2013 12 24 2013 8 911 524402 4818042 125 39
4:00:53 1/31/2011 1 31 2011 4 647 521289 4818031 209 40
6:00:54 2/14/2011 2 14 2011 6 641 521368 4818031 209 40
8:00:30 1/18/2009 1 18 2009 8 634 524043 4818040 125 39
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4:00:54 2/12/2013 2 12 2013 4 665 521882 4818033 208 40
22:00:47 4/5/2014 4 5 2014 22 917 525860 4818047 91 40
18:00:54 3/30/2012 3 30 2012 18 678 526211 4818049 90 40
2:00:43 2/16/2009 2 16 2009 2 633 521266 4818031 209 40
2:00:53 3/23/2011 3 23 2011 2 669 521769 4818033 208 40
16:00:49 1/25/2011 1 25 2011 16 801 523801 4818040 203 40
2:00:40 2/14/2011 2 14 2011 2 655 521366 4818032 209 40
10:00:54 12/27/2009 12 27 2009 10 639 521741 4818033 208 40
4:00:54 4/14/2012 4 14 2012 4 676 525247 4818045 92 40
8:01:06 1/5/2011 1 5 2011 8 642 526105 4818048 90 40
14:00:43 4/5/2008 4 5 2008 14 632 522352 4818035 207 40
8:00:54 4/8/2013 4 8 2013 8 677 524435 4818042 94 40
22:00:48 3/12/2010 3 12 2010 22 646 520808 4818030 210 40
6:00:41 12/20/2011 12 20 2011 6 658 521776 4818033 208 40
6:00:53 12/27/2012 12 27 2012 6 665 520816 4818030 210 40
0:00:52 1/29/2013 1 29 2013 0 663 520647 4818030 211 40
2:00:53 1/17/2011 1 17 2011 2 801 523700 4818040 203 40
22:00:54 4/5/2013 4 5 2013 22 671 524489 4818042 94 40
0:00:49 3/23/2009 3 23 2009 0 640 524096 4818041 125 39
8:00:41 3/27/2011 3 27 2011 8 669 521966 4818034 208 40
18:01:07 2/8/2012 2 8 2012 18 665 524319 4818042 125 39
18:00:27 12/23/2008 12 23 2008 18 632 521678 4818033 208 40
0:00:50 4/18/2012 4 18 2012 0 666 522862 4818037 205 40
4:00:52 12/27/2012 12 27 2012 4 665 520817 4818030 210 40
22:00:54 3/18/2012 3 18 2012 22 663 520859 4818030 210 40
2:01:21 2/12/2013 2 12 2013 2 665 521946 4818034 208 40
10:00:55 12/26/2012 12 26 2012 10 665 520964 4818031 210 40
16:00:53 1/18/2014 1 18 2014 16 671 521379 4818032 209 40
8:00:24 12/20/2011 12 20 2011 8 658 521780 4818034 208 40
22:00:41 1/28/2012 1 28 2012 22 663 523608 4818040 204 40
12:00:42 2/12/2011 2 12 2011 12 650 521035 4818031 210 40
6:00:31 12/20/2012 12 20 2012 6 658 521436 4818033 209 40
12:00:41 2/15/2012 2 15 2012 12 658 521112 4818032 210 40
2:00:48 3/19/2012 3 19 2012 2 663 520858 4818031 210 40
8:00:15 1/7/2009 1 7 2009 8 632 522140 4818035 207 40
2:00:53 1/7/2009 1 7 2009 2 632 522140 4818035 207 40
8:00:53 2/16/2009 2 16 2009 8 633 521267 4818032 209 40
2:00:48 4/5/2012 4 5 2012 2 665 520737 4818030 211 40
8:00:47 4/16/2008 4 16 2008 8 636 521033 4818031 210 40
4:00:53 12/30/2010 12 30 2010 4 801 523431 4818039 204 40
0:00:36 2/14/2011 2 14 2011 0 641 521366 4818033 209 40
2:00:48 2/13/2011 2 13 2011 2 801 523791 4818041 203 40
16:00:53 12/17/2010 12 17 2010 16 657 520554 4818030 211 40
22:00:53 4/14/2010 4 14 2010 22 654 521356 4818033 209 40
8:00:54 3/26/2008 3 26 2008 8 633 521714 4818034 208 40
6:00:45 2/6/2011 2 6 2011 6 647 521215 4818032 209 40
6:00:20 4/4/2011 4 4 2011 6 659 524317 4818043 125 39
0:00:48 4/2/2008 4 2 2008 0 633 521455 4818033 209 40
12:00:55 12/27/2009 12 27 2009 12 646 521873 4818034 208 40
8:00:57 1/8/2013 1 8 2013 8 675 523517 4818040 204 40
6:00:20 2/14/2012 2 14 2012 6 658 521520 4818033 209 40
4:00:54 4/4/2011 4 4 2011 4 663 524434 4818043 94 40
8:01:11 3/19/2010 3 19 2010 8 638 520913 4818031 210 40
8:00:53 1/24/2010 1 24 2010 8 642 525647 4818048 91 40
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6:00:53 12/15/2010 12 15 2010 6 638 521893 4818035 208 40
8:00:47 1/11/2011    1       11      2011    8       646     521670  4818034 208     40
12:00:21        12/25/2008      12      25      2008    12      632     521865  4818034 208     40
0:00:24 2/13/2011       2       13      2011    0       801     523789  4818041 203     40
4:00:41 2/16/2010       2       16      2010    4       633     524340  4818043 125     39
4:01:02 4/4/2011        4       4       2011    4       655     524264  4818043 125     39
10:00:53        12/9/2012       12      9       2012    10      670     525706  4818048 91      40
12:00:53        2/28/2011       2       28      2011    12      654     521179  4818032 210     40
4:00:35 1/7/2009        1       7       2009    4       632     522139  4818035 207     40
14:00:33        3/16/2011       3       16      2011    14      655     522181  4818036 207     40
16:00:54        1/16/2010       1       16      2010    16      633     521642  4818034 208     40
6:00:42 1/24/2010       1       24      2010    6       642     525645  4818048 91      40
12:00:42        1/28/2014       1       28      2014    12      907     521631  4818034 208     40
18:00:56        12/21/2009      12      21      2009    18      638     521722  4818034 208     40
10:00:41        3/29/2009       3       29      2009    10      635     521826  4818035 208     40
10:00:54        2/13/2014       2       13      2014    10      909     522019  4818035 207     40
4:00:54 2/16/2009       2       16      2009    4       633     521265  4818033 209     40
22:00:30        3/25/2009       3       25      2009    22      648     522024  4818035 207     40
10:00:50        4/29/2011       4       29      2011    10      665     521499  4818034 209     40
4:00:48 12/15/2013      12      15      2013    4       671     524266  4818043 125     39
18:00:26        1/5/2009        1       5       2009    18      633     522658  4818038 206     40
4:00:53 3/28/2008       3       28      2008    4       634     521384  4818033 209     40
18:00:56        12/22/2008      12      22      2008    18      637     524198  4818043 125     39
16:00:53        3/16/2014       3       16      2014    16      914     521545  4818034 209     40
4:00:54 1/22/2010       1       22      2010    4       644     525675  4818048 91      40
8:00:36 3/19/2010       3       19      2010    8       639     520921  4818032 210     40
6:00:43 1/29/2011       1       29      2011    6       639     525500  4818048 92      40
22:01:40        4/27/2014       4       27      2014    22      917     523097  4818039 205     40
2:00:34 3/13/2010       3       13      2010    2       640     521619  4818034 208     40
6:00:50 3/20/2010       3       20      2010    6       646     520775  4818032 211     40
8:00:54 1/27/2011       1       27      2011    8       650     524258  4818043 125     39
12:00:54        3/19/2010       3       19      2010    12      647     520898  4818032 210     40
18:00:47        4/14/2010       4       14      2010    18      652     521614  4818034 208     40
20:00:56        12/26/2012      12      26      2012    20      665     520767  4818032 211     40
8:00:50 12/16/2013      12      16      2013    8       914     521391  4818034 209     40
4:00:53 12/30/2008      12      30      2008    4       637     524114  4818043 125     39
18:00:48        12/24/2009      12      24      2009    18      638     521724  4818035 208     40
0:00:34 1/29/2011       1       29      2011    0       657     521896  4818035 208     40
0:01:22 3/20/2014       3       20      2014    0       918     524513  4818044 94      40
16:00:43        12/23/2012      12      23      2012    16      680     521340  4818034 209     40
0:00:54 12/27/2012      12      27      2012    0       665     520821  4818032 210     40
22:00:50        12/16/2010      12      16      2010    22      647     521383  4818034 209     40
8:01:07 3/21/2010       3       21      2010    8       646     520770  4818032 211     40
10:01:11        2/17/2014       2       17      2014    10      914     521504  4818034 209     40
4:00:47 1/6/2013        1       6       2013    4       663     524163  4818043 125     39
4:00:53 2/20/2011       2       20      2011    4       657     521434  4818034 209     40
0:00:54 3/26/2009       3       26      2009    0       644     522289  4818037 207     40
16:00:53        4/5/2011        4       5       2011    16      664     525980  4818050 91      40
10:00:53        1/13/2010       1       13      2010    10      638     521674  4818035 208     40
20:00:25        4/16/2012       4       16      2012    20      658     522796  4818039 206     40
0:00:47 2/25/2010       2       25      2010    0       643     523810  4818042 203     40
14:00:10        12/23/2012      12      23      2012    14      680     521336  4818034 209     40
14:00:37        4/1/2012        4       1       2012    14      670     522189  4818037 207     40
2:00:26 1/18/2011       1       18      2011    2       646     520682  4818032 211     40
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0:00:53 12/21/2010      12      21      2010    0       657     520697  4818032 211     40
18:00:38        3/30/2014       3       30      2014    18      908     522281  4818037 207     40
4:00:42 1/7/2009        1       7       2009    4       634     522179  4818037 207     40
4:01:52 3/10/2014       3       10      2014    4       908     526118  4818051 90      40
10:00:35        3/9/2014        3       9       2014    10      679     521344  4818035 209     40
22:01:20        4/18/2014       4       18      2014    22      908     524115  4818044 125     39
12:01:09        1/3/2014        1       3       2014    12      908     524127  4818044 125     39
10:01:04        3/22/2013       3       22      2013    10      679     521316  4818035 209     40
2:00:44 1/28/2009       1       28      2009    2       632     521214  4818034 209     40
10:00:56        2/8/2009        2       8       2009    10      632     521214  4818034 209     40
0:00:43 1/29/2012       1       29      2012    0       663     523607  4818042 204     40
18:00:53        4/23/2009       4       23      2009    18      642     525842  4818051 91      40
14:01:11        1/14/2014       1       14      2014    14      914     521166  4818034 210     40
6:01:11 12/31/2013      12      31      2013    6       908     523684  4818043 203     40
14:00:24        3/26/2008       3       26      2008    14      634     522234  4818038 207     40
2:00:47 1/27/2011       1       27      2011    2       801     524105  4818044 125     39
4:00:41 4/28/2010       4       28      2010    4       646     521701  4818036 208     40
6:00:54 1/27/2011       1       27      2011    6       639     524357  4818045 125     39
6:00:25 1/7/2009        1       7       2009    6       632     522141  4818037 207     40
16:00:23        2/16/2013       2       16      2013    16      663     524521  4818046 94      40
8:00:41 2/7/2011        2       7       2011    8       657     524433  4818045 94      40
0:00:42 12/12/2011      12      12      2011    0       659     524298  4818045 125     39
2:00:50 4/1/2011        4       1       2011    2       664     523710  4818043 203     40
12:01:11        12/27/2009      12      27      2009    12      633     521737  4818036 208     40
2:00:35 3/4/2009        3       4       2009    2       633     522060  4818037 207     40
14:00:49        2/14/2012       2       14      2012    14      663     526044  4818052 90      40
6:00:52 12/30/2008      12      30      2008    6       637     524109  4818044 125     39
0:00:46 4/14/2012       4       14      2012    0       673     524256  4818045 125     39
22:01:11        12/17/2013      12      17      2013    22      914     521439  4818035 209     40
12:00:56        2/9/2014        2       9       2014    12      916     521456  4818035 209     40
2:00:54 1/12/2014       1       12      2014    2       679     523501  4818042 204     40
14:00:49        1/9/2011        1       9       2011    14      654     521061  4818034 210     40
2:00:53 1/13/2014       1       13      2014    2       679     523473  4818042 204     40
10:00:54        3/9/2011        3       9       2011    10      801     521841  4818037 208     40
18:00:47        3/22/2009       3       22      2009    18      640     524339  4818045 125     39
0:00:21 1/12/2014       1       12      2014    0       679     523425  4818042 204     40
18:00:54        1/12/2010       1       12      2010    18      646     521765  4818037 208     40
4:00:47 4/5/2012        4       5       2012    4       665     520737  4818034 211     40
18:00:25        12/10/2011      12      10      2011    18      659     525541  4818050 92      40
8:00:30 12/14/2008      12      14      2008    8       634     521886  4818037 208     40
10:00:53        1/2/2011        1       2       2011    10      642     522448  4818039 206     40
18:00:50        4/1/2012        4       1       2012    18      679     523381  4818042 204     40
18:01:03        3/6/2014        3       6       2014    18      916     522226  4818038 207     40
16:00:20        4/14/2010       4       14      2010    16      652     521613  4818036 208     40
12:00:30        1/15/2011       1       15      2011    12      650     521362  4818036 209     40
0:00:42 4/28/2013       4       28      2013    0       658     524218  4818045 125     39
8:00:55 3/21/2010       3       21      2010    8       653     520890  4818034 210     40
0:00:53 4/20/2013       4       20      2013    0       671     524179  4818045 125     39
16:00:53        2/14/2011       2       14      2011    16      650     520645  4818033 211     40
6:00:48 1/13/2014       1       13      2014    6       671     523862  4818044 203     40
22:00:23        3/30/2011       3       30      2011    22      664     523752  4818044 203     40
10:00:54        1/21/2013       1       21      2013    10      665     524083  4818045 125     39
4:00:47 1/12/2014       1       12      2014    4       679     523506  4818043 204     40
0:00:42 4/27/2013       4       27      2013    0       671     520758  4818034 211     40
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4:00:54 4/23/2009       4       23      2009    4       640     523684  4818044 203     40
14:00:41        3/27/2011       3       27      2011    14      658     521908  4818038 208     40
10:00:47        12/25/2008      12      25      2008    10      632     521868  4818038 208     40
4:00:41 1/29/2013       1       29      2013    4       663     520648  4818034 211     40
6:00:36 2/16/2009       2       16      2009    6       633     521262  4818036 209     40
2:01:52 11/19/2010      11      19      2010    2       638     521832  4818038 208     40
8:00:53 2/1/2011        2       1       2011    8       647     522287  4818039 207     40
10:01:00        1/26/2014       1       26      2014    10      907     521900  4818038 208     40
22:00:53        4/13/2012       4       13      2012    22      673     524251  4818046 125     39
6:00:56 1/7/2010        1       7       2010    6       633     521657  4818037 208     40
18:00:26        1/25/2011       1       25      2011    18      801     523641  4818044 203     40
6:00:40 1/12/2014       1       12      2014    6       907     523695  4818044 203     40
18:00:48        3/21/2010       3       21      2010    18      652     523124  4818042 205     40
6:00:54 1/27/2011       1       27      2011    6       650     524255  4818046 125     39
18:00:50        12/24/2008      12      24      2008    18      635     524645  4818048 94      40
18:00:53        11/26/2010      11      26      2010    18      657     520399  4818033 212     40
18:00:42        11/25/2010      11      25      2010    18      641     520938  4818035 210     40
12:00:48        12/17/2013      12      17      2013    12      914     521230  4818036 209     40
22:00:21        4/1/2008        4       1       2008    22      633     521453  4818037 209     40
8:00:47 3/27/2011       3       27      2011    8       658     521874  4818038 208     40
14:00:15        2/13/2012       2       13      2012    14      658     521817  4818038 208     40
8:00:55 12/30/2009      12      30      2009    8       633     521933  4818039 208     40
10:00:48        12/30/2009      12      30      2009    10      633     521896  4818038 208     40
4:00:11 3/22/2014       3       22      2014    4       908     525179  4818050 93      40
22:00:48        4/30/2010       4       30      2010    22      646     524310  4818047 125     39
8:00:42 3/26/2008       3       26      2008    8       632     521744  4818038 208     40
18:00:53        12/29/2008      12      29      2008    18      637     524177  4818046 125     39
22:00:45        2/12/2011       2       12      2011    22      646     523694  4818045 203     40
10:01:57        2/11/2012       2       11      2012    10      641     521265  4818037 209     40
10:01:11        12/17/2013      12      17      2013    10      917     521530  4818037 209     40
14:00:45        2/26/2011       2       26      2011    14      650     521349  4818037 209     40
0:00:25 12/25/2009      12      25      2009    0       641     521813  4818038 208     40
8:00:14 12/30/2008      12      30      2008    8       637     524095  4818046 125     39
14:01:11        1/13/2011       1       13      2011    14      650     521963  4818039 208     40
16:00:41        2/9/2009        2       9       2009    16      633     525131  4818050 93      40
0:00:54 12/30/2009      12      30      2009    0       633     521742  4818038 208     40
22:00:57        12/15/2010      12      15      2010    22      638     521825  4818039 208     40
18:01:00        4/25/2009       4       25      2009    18      639     524558  4818048 94      40
0:00:48 11/28/2010      11      28      2010    0       654     521110  4818036 210     40
2:00:53 5/5/2011        5       5       2011    2       667     520832  4818036 210     40
2:02:46 4/14/2009       4       14      2009    2       639     524159  4818047 125     39
0:00:48 2/24/2009       2       24      2009    0       633     522004  4818039 208     40
6:00:56 1/6/2013        1       6       2013    6       663     524162  4818047 125     39
2:00:08 4/2/2008        4       2       2008    2       633     521410  4818038 209     40
2:00:14 2/26/2009       2       26      2009    2       633     521241  4818037 209     40
20:00:49        3/24/2014       3       24      2014    20      914     522835  4818042 205     40
8:00:50 12/23/2013      12      23      2013    8       911     526061  4818054 90      40
4:00:47 3/20/2010       3       20      2010    4       639     520767  4818036 211     40
10:01:19        2/26/2011       2       26      2011    10      639     521267  4818037 209     40
2:00:41 3/22/2014       3       22      2014    2       908     525167  4818051 93      40
6:00:32 4/4/2014        4       4       2014    6       907     524466  4818048 94      40
20:00:53        1/10/2014       1       10      2014    20      907     524107  4818047 125     39
2:00:56 3/31/2011       3       31      2011    2       664     523754  4818046 203     40
14:00:24        1/12/2014       1       12      2014    14      909     525019  4818050 93      40
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20:00:31        2/28/2012       2       28      2012    20      665     523664  4818045 203     40
16:00:46        1/12/2011       1       12      2011    16      639     524750  4818049 94      40
0:00:48 4/19/2014       4       19      2014    0       914     523111  4818044 205     40
6:00:47 4/4/2011        4       4       2011    6       655     524267  4818048 125     39
18:00:42        4/26/2011       4       26      2011    18      654     521641  4818039 208     40
12:00:53        2/7/2009        2       7       2009    12      632     521246  4818038 209     40
10:36:56        4/10/2013       4       10      2013    10      657     520925  4818037 210     40
14:00:24        12/17/2013      12      17      2013    14      914     521202  4818038 210     40
7:25:48 4/15/2014       4       15      2014    7       657     521595  4818039 209     40
20:00:55        3/16/2014       3       16      2014    20      916     524567  4818049 94      40
2:00:39 4/14/2012       4       14      2012    2       671     524248  4818048 125     39
20:00:55        3/3/2014        3       3       2014    20      907     524975  4818051 93      40
22:00:48        4/28/2013 4 28 2013 22 658 524321 4818048 125 39
6:00:53 3/20/2010 3 20 2010 6 639 520765 4818036 211 40
4:00:55 11/28/2010 11 28 2010 4 654 521214 4818038 209 40
2:00:48 12/30/2009 12 30 2009 2 633 521745 4818040 208 40
4:01:18 2/13/2010 2 13 2010 4 638 524178 4818048 125 39
2:00:53 11/27/2010 11 27 2010 2 657 520223 4818035 212 40
16:00:41 4/14/2013 4 14 2013 16 658 521543 4818039 209 40
10:00:56 12/27/2009 12 27 2009 10 643 521927 4818040 208 40
10:00:56 4/25/2012 4 25 2012 10 657 521577 4818040 209 40
0:00:29 3/31/2011 3 31 2011 0 664 523750 4818047 203 40
18:00:42 4/8/2013 4 8 2013 18 658 522365 4818042 207 40
4:00:54 2/26/2009 2 26 2009 4 633 521239 4818039 209 40
4:00:48 3/21/2010 3 21 2010 4 641 520956 4818038 210 40
16:00:44 12/21/2009 12 21 2009 16 633 521747 4818040 208 40
6:00:44 12/17/2012 12 17 2012 6 670 524650 4818050 94 40
8:01:30 2/20/2013 2 20 2013 8 677 521838 4818041 208 40
20:00:54 1/9/2014 1 9 2014 20 909 525061 4818052 93 40
6:00:55 2/7/2011 2 7 2011 6 639 524531 4818050 94 40
6:00:56 12/26/2012 12 26 2012 6 665 520923 4818038 210 40
2:01:23 3/21/2010 3 21 2010 2 643 520974 4818038 210 40
14:00:42 1/31/2009 1 31 2009 14 632 521567 4818040 209 40
8:00:41 3/17/2009 3 17 2009 8 633 521570 4818040 209 40
6:00:48 2/7/2011 2 7 2011 6 657 524430 4818050 94 40
12:00:41 12/30/2009 12 30 2009 12 633 521895 4818041 208 40
18:00:54 1/22/2011 1 22 2011 18 801 524082 4818048 125 39
10:00:10 12/14/2008 12 14 2008 10 633 521962 4818041 208 40
6:00:43 3/25/2008 3 25 2008 6 635 523706 4818047 203 40
22:00:44 4/1/2012 4 1 2012 22 681 523031 4818045 205 40
18:00:48 1/22/2011 1 22 2011 18 650 524176 4818049 125 39
6:00:47 12/30/2009 12 30 2009 6 633 521915 4818041 208 40
4:00:55 3/27/2008 3 27 2008 4 636 521732 4818041 208 40
22:00:53 1/6/2009 1 6 2009 22 632 522104 4818042 207 40
8:00:54 1/24/2010 1 24 2010 8 644 526304 4818057 90 40
0:00:51 4/8/2011 4 8 2011 0 661 524171 4818049 125 39
8:01:06 12/13/2013 12 13 2013 8 914 521255 4818039 209 40
10:00:42 12/29/2008 12 29 2008 10 637 524114 4818049 125 39
8:00:41 3/19/2010 3 19 2010 8 643 521060 4818039 210 40
18:00:25 4/18/2008 4 18 2008 18 633 521162 4818039 210 40
18:00:53 3/9/2009 3 9 2009 18 637 523516 4818047 204 40
6:00:54 1/12/2014 1 12 2014 6 679 523502 4818047 204 40
2:00:39 1/28/2011 1 28 2011 2 650 524367 4818050 125 39
0:00:20 12/25/2013 12 25 2013 0 917 520813 4818038 210 40
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22:00:26 3/4/2010 3 4 2010 22 644 524243 4818050 125 39
0:00:54 4/23/2009 4 23 2009 0 644 526009 4818056 91 40
0:00:56 4/1/2011 4 1 2011 0 664 523706 4818048 203 40
2:00:42 1/24/2011 1 24 2011 2 801 523661 4818048 203 40
18:00:21 4/10/2011 4 10 2011 18 665 520814 4818038 210 40
4:00:13 3/25/2008 3 25 2008 4 635 523695 4818048 203 40
16:00:43 4/9/2009 4 9 2009 16 638 522294 4818043 207 40
8:00:27 2/13/2013 2 13 2013 8 677 521946 4818042 208 40
18:00:20 12/24/2009 12 24 2009 18 633 521571 4818041 209 40
22:00:48 2/23/2009 2 23 2009 22 633 522000 4818042 208 40
10:00:50 1/9/2011 1 9 2011 10 646 521252 4818040 209 40
10:00:50 2/5/2010 2 5 2010 10 643 524315 4818050 125 39
18:00:23 4/21/2013 4 21 2013 18 658 522065 4818042 207 40
14:00:36 1/13/2010 1 13 2010 14 633 521647 4818041 208 40
22:00:54 4/7/2011 4 7 2011 22 662 524386 4818050 125 39
2:00:55 4/20/2009 4 20 2009 2 640 525871 4818056 91 40
18:01:08 3/12/2010 3 12 2010 18 641 520552 4818038 211 40
12:00:56 2/11/2013 2 11 2013 12 665 521973 4818042 208 40
18:00:25 1/17/2011 1 17 2011 18 657 520829 4818039 210 40
0:00:08 2/16/2009 2 16 2009 0 633 521237 4818040 209 40
6:00:55 2/13/2010 2 13 2010 6 638 524160 4818050 125 39
6:00:47 2/14/2013 2 14 2013 6 665 522250 4818043 207 40
12:00:47 2/15/2013 2 15 2013 12 663 524845 4818052 93 40
16:00:43 3/13/2010 3 13 2010 16 641 521601 4818041 209 40
0:00:56 12/19/2010 12 19 2010 0 657 520870 4818039 210 40
8:00:41 4/22/2011 4 22 2011 8 663 521722 4818042 208 40
12:00:29 2/8/2009 2 8 2009 12 632 521205 4818040 209 40
20:00:46 1/18/2012 1 18 2012 20 663 524228 4818050 125 39
12:00:20 3/19/2010 3 19 2010 12 801 520972 4818039 210 40
6:00:42 2/12/2012 2 12 2012 6 658 521206 4818040 209 40
18:00:49 1/27/2009 1 27 2009 18 632 521243 4818040 209 40
8:00:54 3/26/2011 3 26 2011 8 667 521495 4818041 209 40
2:00:56 3/12/2009 3 12 2009 2 640 522060 4818043 207 40
4:00:24 4/3/2011 4 3 2011 4 668 524369 4818051 125 39
4:00:54 2/9/2013 2 9 2013 4 677 521535 4818041 209 40
6:00:53 3/21/2011 3 21 2011 6 801 521210 4818041 209 40
2:00:33 1/23/2014 1 23 2014 2 909 524103 4818050 125 39
18:00:53 12/26/2011 12 26 2011 18 650 525954 4818057 91 40
14:00:33 3/3/2009 3 3 2009 14 637 524166 4818051 125 39
18:00:48 4/9/2009 4 9 2009 18 638 522301 4818044 207 40
0:00:49 4/26/2013 4 26 2013 0 671 520760 4818039 211 40
4:00:48 3/14/2010 3 14 2010 4 646 522010 4818043 207 40
8:00:42 12/26/2012 12 26 2012 8 665 520926 4818040 210 40
12:00:49 3/7/2010 3 7 2010 12 641 520833 4818040 210 40
18:00:36 1/5/2009 1 5 2009 18 637 523607 4818049 204 40
4:00:54 1/23/2014 1 23 2014 4 909 524107 4818051 125 39
4:01:17 3/14/2010 3 14 2010 4 639 521940 4818043 208 40
2:00:54 3/14/2009 3 14 2009 2 640 521519 4818042 209 40
4:00:27 3/1/2013 3 1 2013 4 658 524108 4818051 125 39
8:00:48 2/22/2013 2 22 2013 8 663 521218 4818041 209 40
2:01:07 3/27/2012 3 27 2012 2 680 521638 4818042 208 40
0:00:56 12/3/2010 12 3 2010 0 654 523967 4818050 203 40
0:00:54 4/26/2009 4 26 2009 0 646 521936 4818043 208 40
4:00:50 2/14/2012 2 14 2012 4 658 521523 4818042 209 40
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6:00:48 2/9/2013 2 9 2013 6 677 521529 4818042 209 40
10:00:40 2/6/2012 2 6 2012 10 658 521506 4818042 209 40
18:01:17 2/8/2009 2 8 2009 18 633 524528 4818053 94 40
14:00:21 2/15/2012 2 15 2012 14 658 521131 4818041 210 40
2:00:39 1/7/2010 1 7 2010 2 633 521668 4818043 208 40
18:01:23 12/15/2010 12 15 2010 18 638 521820 4818043 208 40
22:00:48 4/3/2014 4 3 2014 22 917 524367 4818052 125 39
22:00:54 4/24/2009 4 24 2009 22 646 521242 4818042 209 40
8:00:53 3/12/2010 3 12 2010 8 641 521705 4818043 208 40
2:00:43 4/3/2011 4 3 2011 2 668 524366 4818052 125 39
0:00:56 3/26/2009 3 26 2009 0 648 522030 4818044 207 40
22:00:55 1/28/2011 1 28 2011 22 641 521855 4818044 208 40
4:00:30 1/1/2009 1 1 2009 4 637 523677 4818050 203 40
18:00:48 11/25/2010 11 25 2010 18 640 521011 4818041 210 40
6:00:47 3/14/2009 3 14 2009 6 640 521519 4818043 209 40
12:00:12 1/12/2009 1 12 2009 12 634 524077 4818051 125 39
4:00:54 2/14/2010 2 14 2010 4 638 524186 4818052 125 39
2:00:53 5/1/2009 5 1 2009 2 640 521703 4818043 208 40
12:00:48 1/15/2010 1 15 2010 12 633 521415 4818042 209 40
0:00:31 12/23/2008 12 23 2008 0 634 524190 4818052 125 39
2:00:54 4/22/2010 4 22 2010 2 646 524331 4818052 125 39
4:01:00 4/4/2014 4 4 2014 4 907 524467 4818053 94 40
14:00:49 3/4/2009 3 4 2009 14 633 522079 4818045 207 40
6:00:54 4/23/2009 4 23 2009 6 639 522996 4818048 205 40
10:00:44 2/16/2012 2 16 2012 10 658 521837 4818044 208 40
8:00:18 2/10/2013 2 10 2013 8 680 525119 4818055 93 40
4:00:53 3/21/2011 3 21 2011 4 801 521204 4818042 209 40
2:00:54 3/13/2011 3 13 2011 2 653 521323 4818042 209 40
2:00:27 11/23/2010 11 23 2010 2 643 521597 4818043 209 40
8:00:56 3/17/2014 3 17 2014 8 917 524293 4818053 125 39
2:00:46 12/25/2009 12 25 2009 2 643 520861 4818041 210 40
18:01:12 5/5/2010 5 5 2010 18 646 521053 4818042 210 40
18:00:56 3/26/2010 3 26 2010 18 646 524678 4818054 94 40
18:00:54 12/29/2009 12 29 2009 18 639 521476 4818043 209 40
6:00:21 1/25/2010 1 25 2010 6 644 525983 4818059 91 40
18:00:48 4/15/2010 4 15 2010 18 653 521186 4818042 210 40
18:00:13 1/7/2009 1 7 2009 18 635 523906 4818051 203 40
2:00:32 2/13/2010 2 13 2010 2 638 524183 4818052 125 39
0:00:54 4/9/2013 4 9 2013 0 679 523166 4818049 205 40
2:00:56 3/1/2013 3 1 2013 2 677 521307 4818043 209 40
16:00:48 4/6/2010 4 6 2010 16 639 522717 4818047 206 40
2:00:48 12/26/2012 12 26 2012 2 665 520952 4818041 210 40
22:00:49 4/2/2011 4 2 2011 22 668 524362 4818053 125 39
8:00:41 1/13/2012 1 13 2012 8 658 525553 4818057 92 40
0:00:30 1/28/2009 1 28 2009 0 632 521197 4818042 210 40
18:00:27 1/29/2011 1 29 2011 18 657 521381 4818043 209 40
18:00:47 4/7/2014 4 7 2014 18 917 520997 4818042 210 40
8:00:50 1/23/2014 1 23 2014 8 909 524108 4818052 125 39
18:00:53 4/4/2012 4 4 2012 18 671 521316 4818043 209 40
22:00:26 3/30/2011 3 30 2011 22 660 523721 4818051 203 40
2:00:43 12/22/2012 12 22 2012 2 657 520755 4818041 211 40
20:00:50 1/28/2012 1 28 2012 20 663 523608 4818051 204 40
8:00:48 4/29/2009 4 29 2009 8 646 521975 4818045 208 40
16:00:53 2/13/2011 2 13 2011 16 639 525990 4818059 91 40
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6:00:53 3/16/2011 3 16 2011 6 650 523636 4818051 203 40
2:00:52 4/3/2010 4 3 2010 2 655 525611 4818058 92 40
18:00:48 3/25/2009 3 25 2009 18 648 522029 4818045 207 40
0:00:42 3/5/2010 3 5 2010 0 644 524242 4818053 125 39
0:00:54 2/1/2009 2 1 2009 0 632 521586 4818044 209 40
10:00:16 3/22/2009 3 22 2009 10 634 521812 4818045 208 40
8:00:32 1/31/2011 1 31 2011 8 638 521434 4818044 209 40
22:00:25 1/24/2011 1 24 2011 22 639 523663 4818051 203 40
18:00:42 3/24/2009 3 24 2009 18 647 520703 4818041 211 40
22:00:42 1/22/2011 1 22 2011 22 650 524172 4818053 125 39
14:00:47 4/1/2012 4 1 2012 14 677 522208 4818046 207 40
12:00:53 2/18/2010 2 18 2010 12 647 524472 4818054 94 40
0:00:54 3/13/2011 3 13 2011 0 653 521322 4818043 209 40
8:00:47 2/22/2009 2 22 2009 8 633 521585 4818044 209 40
18:00:53 2/12/2011 2 12 2011 18 646 523687 4818051 203 40
22:00:41 4/8/2009 4 8 2009 22 639 524091 4818053 125 39
6:00:53 1/1/2009 1 1 2009 6 637 523684 4818051 203 40
8:00:37 3/26/2009 3 26 2009 8 634 522423 4818047 206 40
0:00:56 3/28/2014 3 28 2014 0 918 526134 4818061 90 40
14:00:53 12/23/2012 12 23 2012 14 670 521596 4818045 209 40
2:00:41 4/30/2009 4 30 2009 2 640 521416 4818044 209 40
18:00:54 4/21/2011 4 21 2011 18 669 526364 4818062 90 40
2:00:54 5/17/2011 5 17 2011 2 667 522823 4818049 205 40
8:00:48 1/7/2009 1 7 2009 8 634 522156 4818046 207 40
14:00:47 4/5/2014 4 5 2014 14 914 521625 4818045 208 40
2:00:54 1/1/2009 1 1 2009 2 637 523682 4818052 203 40
4:00:21 12/23/2008 12 23 2008 4 634 524168 4818054 125 39
8:00:21 1/1/2009 1 1 2009 8 637 523679 4818052 203 40
2:00:54 4/3/2009 4 3 2009 2 633 521374 4818044 209 40
4:00:58 4/3/2009 4 3 2009 4 633 521377 4818044 209 40
2:00:32 4/28/2013 4 28 2013 2 658 524216 4818054 125 39
8:00:51 12/10/2012 12 10 2012 8 675 526237 4818061 90 40
18:00:41 4/9/2009 4 9 2009 18 638 522290 4818047 207 40
12:00:54 4/1/2012 4 1 2012 12 677 522208 4818047 207 40
8:00:53 1/28/2009 1 28 2009 8 632 521231 4818044 209 40
6:00:47 1/28/2009 1 28 2009 6 632 521231 4818044 209 40
8:01:24 11/18/2010 11 18 2010 8 642 526057 4818061 90 40
18:01:18 12/5/2010 12 5 2010 18 654 521943 4818046 208 40
22:00:47 3/13/2011 3 13 2011 22 654 521345 4818044 209 40
10:01:11 1/10/2014 1 10 2014 10 679 524385 4818055 125 39
0:01:12 4/6/2014 4 6 2014 0 917 525899 4818060 91 40
12:00:44 12/26/2009 12 26 2009 12 633 521771 4818046 208 40
10:00:42 4/6/2010 4 6 2010 10 647 522001 4818047 208 40
2:00:37 2/12/2010 2 12 2010 2 640 523834 4818053 203 40
8:00:53 2/15/2011 2 15 2011 8 654 521518 4818045 209 40
6:00:41 4/3/2009 4 3 2009 6 633 521374 4818045 209 40
4:00:53 4/30/2009 4 30 2009 4 640 521413 4818045 209 40
0:00:50 3/14/2011 3 14 2011 0 654 521346 4818045 209 40
8:00:47 4/15/2008 4 15 2008 8 631 524126 4818054 125 39
8:00:55 3/21/2010 3 21 2010 8 655 520897 4818043 210 40
8:00:18 2/23/2011 2 23 2011 8 801 521466 4818045 209 40
4:00:54 2/19/2012 2 19 2012 4 665 525657 4818060 91 40
4:00:45 2/7/2011 2 7 2011 4 642 524175 4818055 125 39
2:00:53 3/15/2010 3 15 2010 2 646 520783 4818043 211 40
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12:00:49 12/16/2011 12 16 2011 12 658 521641 4818046 208 40
2:00:43 3/14/2011 3 14 2011 2 654 521348 4818045 209 40
6:00:53 2/26/2011 2 26 2011 6 638 522042 4818047 207 40
22:00:25 2/12/2011 2 12 2011 22 801 523704 4818053 203 40
4:01:08 4/27/2013 4 27 2013 4 671 520848 4818044 210 40
16:00:24 12/7/2011 12 7 2011 16 801 520719 4818043 211 40
22:00:54 2/7/2011 2 7 2011 22 801 523761 4818053 203 40
6:00:23 3/15/2010 3 15 2010 6 646 520781 4818044 211 40
22:00:53 4/18/2014 4 18 2014 22 914 523111 4818051 205 40
14:00:53 12/16/2011 12 16 2011 14 658 521639 4818046 208 40
0:00:47 1/29/2011 1 29 2011 0 641 521857 4818047 208 40
6:00:15 4/4/2011 4 4 2011 6 663 524432 4818056 94 40
0:00:25 3/31/2011 3 31 2011 0 660 523720 4818054 203 40
6:00:35 1/7/2009 1 7 2009 6 634 522155 4818048 207 40
4:00:20 1/28/2009 1 28 2009 4 632 521232 4818045 209 40
6:00:54 2/12/2013 2 12 2013 6 677 521887 4818048 208 40
16:00:45 11/25/2010 11 25 2010 16 646 521135 4818045 210 40
10:00:53 2/4/2013 2 4 2013 10 677 521932 4818048 208 40
14:00:49 12/7/2011 12 7 2011 14 801 520718 4818044 211 40
8:00:47 1/26/2011 1 26 2011 8 801 524374 4818056 125 39
8:01:49 1/8/2013 1 8 2013 8 677 520391 4818043 212 40
14:00:42 1/16/2010 1 16 2010 14 633 521602 4818047 209 40
18:00:32 1/12/2014 1 12 2014 18 679 523648 4818054 203 40
4:00:48 12/30/2009 12 30 2009 4 633 521913 4818048 208 40
2:00:48 4/14/2012 4 14 2012 2 677 524479 4818057 94 40
4:00:57 3/15/2010 3 15 2010 4 646 520784 4818044 211 40
12:00:53 3/23/2014 3 23 2014 12 679 521167 4818045 210 40
18:01:17 12/30/2010 12 30 2010 18 639 523227 4818052 204 40
0:00:54 12/27/2011 12 27 2011 0 650 525591 4818061 92 40
18:00:53 3/19/2010 3 19 2010 18 646 520736 4818044 211 40
18:00:56 1/24/2011 1 24 2011 18 639 523634 4818054 203 40
2:00:53 3/1/2013 3 1 2013 2 658 524092 4818055 125 39
6:00:36 2/26/2011 2 26 2011 6 647 521948 4818048 208 40
2:00:53 4/27/2013 4 27 2013 2 671 520813 4818045 210 40
16:00:31 4/17/2012 4 17 2012 16 676 521708 4818047 208 40
6:00:46 1/23/2014 1 23 2014 6 909 524110 4818056 125 39
0:00:42 4/12/2012 4 12 2012 0 676 526076 4818063 90 40
12:00:54 2/28/2011 2 28 2011 12 655 521211 4818046 209 40
22:00:26 3/25/2009 3 25 2009 22 642 522287 4818049 207 40
6:00:54 2/26/2011 2 26 2011 6 654 521943 4818048 208 40
22:00:50 1/23/2011 1 23 2011 22 650 523647 4818054 203 40
14:01:03 1/10/2011 1 10 2011 14 650 521878 4818048 208 40
18:00:56 2/12/2010 2 12 2010 18 647 524153 4818056 125 39
2:01:07 11/25/2010 11 25 2010 2 654 523939 4818055 203 40
12:00:25 1/15/2011 1 15 2011 12 657 521291 4818046 209 40
0:00:55 12/19/2008 12 19 2008 0 637 522865 4818052 205 40
4:00:53 2/12/2013 2 12 2013 4 677 521884 4818048 208 40
0:00:20 4/3/2011 4 3 2011 0 668 524363 4818057 125 39
22:00:48 3/4/2011 3 4 2011 22 801 523775 4818055 203 40
18:00:55 1/19/2010 1 19 2010 18 642 525718 4818062 91 40
14:00:42 3/3/2012 3 3 2012 14 658 521211 4818046 209 40
22:00:44 1/27/2009 1 27 2009 22 632 521250 4818047 209 40
12:00:53 1/7/2009 1 7 2009 12 634 522134 4818049 207 40
8:01:17 3/27/2008 3 27 2008 8 633 521761 4818048 208 40
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18:00:43 4/10/2010 4 10 2010 18 652 521982 4818049 208 40
12:00:54 3/26/2008 3 26 2008 12 633 522366 4818050 207 40
2:00:53 12/21/2010 12 21 2010 2 657 520782 4818045 211 40
18:00:52 3/28/2011 3 28 2011 18 663 521951 4818049 208 40
4:00:55 2/2/2011 2 2 2011 4 655 521943 4818049 208 40
10:00:53 4/10/2013 4 10 2013 10 679 520947 4818046 210 40
10:00:33 12/19/2008 12 19 2008 10 633 526176 4818064 90 40
22:00:53 4/7/2011 4 7 2011 22 655 524263 4818057 125 39
16:00:40 1/27/2009 1 27 2009 16 632 521373 4818047 209 40
6:00:48 2/7/2011 2 7 2011 6 801 524515 4818058 94 40
0:00:47 1/7/2009 1 7 2009 0 632 522116 4818050 207 40
2:00:55 1/12/2013 1 12 2013 2 679 524314 4818057 125 39
0:00:51 4/4/2014 4 4 2014 0 917 524366 4818058 125 39
8:00:54 12/3/2010 12 3 2010 8 642 526265 4818065 90 40
20:00:33 3/20/2012 3 20 2012 20 658 520800 4818046 211 40
4:00:50 4/14/2012 4 14 2012 4 677 524481 4818058 94 40
12:00:30 1/10/2014 1 10 2014 12 907 524420 4818058 94 40
4:00:56 4/27/2010 4 27 2010 4 646 522038 4818050 207 40
22:00:42 2/12/2010 2 12 2010 22 647 524154 4818057 125 39
0:00:17 4/8/2011 4 8 2011 0 662 524381 4818058 125 39
14:00:47 3/27/2011 3 27 2011 14 655 522061 4818050 207 40
4:00:47 3/5/2011 3 5 2011 4 801 523776 4818056 203 40
16:00:53 11/27/2010 11 27 2010 16 646 521654 4818049 208 40
18:00:35 3/25/2009 3 25 2009 18 644 522278 4818051 207 40
6:00:43 12/21/2010 12 21 2010 6 657 520794 4818046 211 40
4:00:20 12/30/2008 12 30 2008 4 632 524104 4818057 125 39
14:00:35 12/11/2010 12 11 2010 14 641 524198 4818058 125 39
8:00:37 2/12/2013 2 12 2013 8 677 521886 4818050 208 40
12:01:12 2/9/2011 2 9 2011 12 655 521923 4818050 208 40
12:00:56 2/19/2014 2 19 2014 12 916 522437 4818051 206 40
14:00:24 12/25/2009 12 25 2009 14 640 521229 4818048 209 40
12:01:12 2/4/2013 2 4 2013 12 677 521881 4818050 208 40
2:00:54 3/21/2010 3 21 2010 2 640 525030 4818061 93 40
14:00:15 1/7/2009 1 7 2009 14 633 523862 4818056 203 40
10:00:25 4/26/2011 4 26 2011 10 662 524317 4818058 125 39
4:00:48 1/27/2011 1 27 2011 4 801 524102 4818057 125 39
6:00:49 12/23/2008 12 23 2008 6 634 524170 4818058 125 39
20:00:54 3/24/2014 3 24 2014 20 679 522655 4818052 206 40
16:00:54 1/22/2011 1 22 2011 16 642 524843 4818060 93 40
8:00:49 3/31/2011 3 31 2011 8 655 521500 4818049 209 40
18:00:47 2/24/2010 2 24 2010 18 633 521681 4818049 208 40
6:00:55 12/20/2013 12 20 2013 6 671 521698 4818049 208 40
6:00:55 2/13/2011 2 13 2011 6 646 524143 4818058 125 39
18:00:55 2/19/2011 2 19 2011 18 655 520635 4818046 211 40
22:00:41 4/14/2013 4 14 2013 22 658 520265 4818045 212 40
10:00:55 2/1/2013 2 1 2013 10 677 521326 4818048 209 40
10:00:56 4/22/2011 4 22 2011 10 655 521801 4818050 208 40
10:00:57 1/30/2014 1 30 2014 10 679 521425 4818049 209 40
16:01:46 3/3/2014 3 3 2014 16 908 525090 4818061 93 40
8:00:53 4/10/2013 4 10 2013 8 679 520946 4818047 210 40
12:00:47 1/1/2011 1 1 2011 12 654 521590 4818049 209 40
4:00:56 4/10/2009 4 10 2009 4 638 520825 4818047 210 40
8:00:31 2/1/2011 2 1 2011 8 641 522169 4818051 207 40
22:00:47 12/23/2009 12 23 2009 22 633 521519 4818049 209 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:54 2/26/2011 2 26 2011 4 654 521946 4818051 208 40
6:00:43 12/30/2008 12 30 2008 6 632 524110 4818058 125 39
2:00:24 11/25/2013 11 25 2013 2 914 521853 4818050 208 40
22:00:47 3/31/2014 3 31 2014 22 909 521723 4818050 208 40
18:00:53 2/14/2010 2 14 2010 18 647 524770 4818061 94 40
12:00:55 12/19/2008 12 19 2008 12 635 526239 4818066 90 40
4:00:19 3/14/2009 3 14 2009 4 640 521518 4818050 209 40
12:01:01 12/9/2012 12 9 2012 12 670 524974 4818062 93 40
14:00:55 2/20/2013 2 20 2013 14 677 521250 4818049 209 40
0:00:41 3/26/2009 3 26 2009 0 642 522289 4818052 207 40
8:00:49 2/15/2011 2 15 2011 8 638 521558 4818050 209 40
18:01:45 3/13/2010 3 13 2010 18 642 522094 4818051 207 40
2:00:42 11/22/2010 11 22 2010 2 641 521945 4818051 208 40
18:01:12 1/26/2011 1 26 2011 18 639 523601 4818057 204 40
12:00:24 12/20/2011 12 20 2011 12 658 521501 4818050 209 40
0:00:23 4/16/2014 4 16 2014 0 908 524126 4818059 125 39
0:00:44 3/20/2011 3 20 2011 0 660 521115 4818048 210 40
14:00:41 2/11/2009 2 11 2009 14 632 521685 4818050 208 40
14:00:41 2/13/2014 2 13 2014 14 917 522010 4818051 207 40
18:00:41 4/13/2012 4 13 2012 18 676 525372 4818063 92 40
4:00:53 2/26/2011 2 26 2011 4 638 522044 4818052 207 40
0:01:06 12/18/2010 12 18 2010 0 657 520249 4818046 212 40
10:00:42 3/7/2010 3 7 2010 10 641 520717 4818047 211 40
10:00:42 3/3/2012 3 3 2012 10 658 521985 4818051 208 40
12:01:08 2/10/2011 2 10 2011 12 638 522304 4818052 207 40
12:00:48 2/13/2012 2 13 2012 12 658 521807 4818051 208 40
12:01:39 2/13/2014 2 13 2014 12 917 521909 4818051 208 40
14:00:48 12/20/2011 12 20 2011 14 658 521486 4818050 209 40
0:00:26 2/10/2011 2 10 2011 0 647 521808 4818051 208 40
8:00:50 2/27/2011 2 27 2011 8 657 521432 4818050 209 40
20:01:13 3/22/2013 3 22 2013 20 677 520766 4818048 211 40
2:00:54 2/14/2010 2 14 2010 2 638 524218 4818059 125 39
8:00:56 4/24/2014 4 24 2014 8 917 524406 4818060 125 39
22:00:51 3/26/2010 3 26 2010 22 746 525942 4818066 91 40
8:00:37 3/8/2011 3 8 2011 8 657 521342 4818050 209 40
12:02:15 2/15/2013 2 15 2013 12 680 524864 4818062 93 40
22:00:48 3/24/2008 3 24 2008 22 635 523701 4818058 203 40
12:00:47 3/19/2012 3 19 2012 12 663 521578 4818051 209 40
0:00:54 12/24/2009 12 24 2009 0 643 521507 4818050 209 40
4:00:47 12/26/2012 12 26 2012 4 665 520917 4818048 210 40
16:00:48 12/31/2009 12 31 2009 16 641 524168 4818059 125 39
12:00:33 4/14/2010 4 14 2010 12 801 521905 4818052 208 40
22:00:42 3/4/2009 3 4 2009 22 637 524138 4818059 125 39
8:00:54 3/17/2014 3 17 2014 8 916 524302 4818060 125 39
18:00:56 3/25/2009 3 25 2009 18 642 522289 4818053 207 40
18:01:04 3/29/2011 3 29 2011 18 666 523618 4818058 203 40
4:01:12 4/22/2010 4 22 2010 4 646 524582 4818061 94 40
4:00:41 1/22/2010 1 22 2010 4 642 525533 4818065 92 40
12:00:48 3/23/2014 3 23 2014 12 916 521138 4818049 210 40
0:00:54 3/29/2010 3 29 2010 0 656 522867 4818055 205 40
0:00:53 3/25/2010 3 25 2010 0 646 521962 4818052 208 40
6:00:45 4/9/2009 4 9 2009 6 635 521429 4818050 209 40
10:00:47 3/8/2011 3 8 2011 10 657 521373 4818050 209 40
8:00:47 3/2/2010 3 2 2010 8 641 521519 4818051 209 40
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22:00:25 2/9/2011 2 9 2011 22 647 521808 4818052 208 40
18:00:53 2/16/2010 2 16 2010 18 638 525140 4818063 93 40
4:00:50 3/19/2008 3 19 2008 4 635 521938 4818052 208 40
6:00:48 2/26/2011 2 26 2011 6 653 521958 4818052 208 40
22:00:53 1/7/2009 1 7 2009 22 635 523837 4818059 203 40
12:00:53 3/19/2011 3 19 2011 12 801 521069 4818050 210 40
14:00:41 12/18/2010 12 18 2010 14 647 521405 4818051 209 40
0:00:42 2/19/2010 2 19 2010 0 633 524612 4818062 94 40
2:00:41 2/18/2012 2 18 2012 2 658 521461 4818051 209 40
22:00:59 4/3/2014 4 3 2014 22 907 524366 4818061 125 39
18:00:53 12/17/2009 12 17 2009 18 639 524373 4818061 125 39
0:00:35 2/8/2011 2 8 2011 0 801 523764 4818059 203 40
6:00:42 1/1/2012 1 1 2012 6 658 522220 4818053 207 40
6:00:47 3/16/2013 3 16 2013 6 663 521135 4818050 210 40
10:00:53 1/7/2009 1 7 2009 10 634 522134 4818053 207 40
12:00:54 2/9/2011 2 9 2011 12 638 522160 4818053 207 40
14:00:47 3/25/2011 3 25 2011 14 666 522070 4818053 207 40
18:00:41 3/4/2009 3 4 2009 18 637 524142 4818060 125 39
14:00:43 1/20/2011 1 20 2011 14 646 522189 4818054 207 40
10:00:54 2/11/2013 2 11 2013 10 665 522130 4818054 207 40
10:00:20 1/13/2010 1 13 2010 10 633 521667 4818052 208 40
10:00:27 3/24/2011 3 24 2011 10 655 522274 4818054 207 40
12:00:56 1/10/2014 1 10 2014 12 679 524386 4818062 125 39
2:00:53 2/10/2013 2 10 2013 2 663 525094 4818064 93 40
12:00:53 1/29/2011 1 29 2011 12 642 525581 4818066 92 40
16:00:55 4/14/2013 4 14 2013 16 679 521242 4818051 209 40
2:01:01 4/30/2010 4 30 2010 2 646 521981 4818054 208 40
2:00:41 12/30/2010 12 30 2010 2 801 523414 4818058 204 40
18:00:55 2/23/2009 2 23 2009 18 633 522341 4818055 207 40
10:00:47 2/25/2013 2 25 2013 10 671 522109 4818054 207 40
6:00:53 12/25/2009 12 25 2009 6 633 521737 4818053 208 40
18:00:53 3/13/2009 3 13 2009 18 638 521306 4818052 209 40
10:00:42 1/6/2010 1 6 2010 10 643 521360 4818052 209 40
18:00:26 3/22/2009 3 22 2009 18 639 524408 4818062 125 39
0:01:06 4/15/2009 4 15 2009 0 639 523744 4818060 203 40
10:00:54 2/22/2011 2 22 2011 10 646 521535 4818053 209 40
6:00:10 3/27/2011 3 27 2011 6 668 523849 4818060 203 40
12:00:47 3/7/2011 3 7 2011 12 647 521161 4818052 210 40
2:00:24 2/20/2012 2 20 2012 2 658 521417 4818052 209 40
2:00:54 3/3/2010 3 3 2010 2 638 521682 4818053 208 40
14:00:54 1/29/2011 1 29 2011 14 642 525601 4818067 92 40
2:00:53 3/30/2011 3 30 2011 2 667 525406 4818066 92 40
18:00:42 4/19/2008 4 19 2008 18 633 522671 4818057 206 40
6:00:56 12/26/2009 12 26 2009 6 640 521962 4818054 208 40
22:00:53 12/23/2009 12 23 2009 22 638 521773 4818054 208 40
6:00:23 3/3/2012 3 3 2012 6 666 521895 4818054 208 40
6:00:54 2/26/2011 2 26 2011 6 801 521986 4818054 208 40
12:01:20 3/26/2008 3 26 2008 12 634 522121 4818055 207 40
22:00:31 3/26/2014 3 26 2014 22 916 525644 4818067 91 40
18:00:50 1/7/2009 1 7 2009 18 635 523836 4818061 203 40
8:00:55 3/14/2010 3 14 2010 8 640 522107 4818055 207 40
10:00:41 4/16/2008 4 16 2008 10 636 521046 4818052 210 40
22:00:51 1/9/2014 1 9 2014 22 908 523741 4818061 203 40
8:00:53 12/11/2013 12 11 2013 8 671 521674 4818054 208 40
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0:00:51 3/5/2011 3 5 2011 0 801 523773 4818061 203 40
18:00:51 1/9/2014 1 9 2014 18 908 523775 4818061 203 40
0:00:47 4/4/2014 4 4 2014 0 907 524366 4818063 125 39
0:00:22 1/1/2009 1 1 2009 0 637 524103 4818062 125 39
0:01:12 3/21/2014 3 21 2014 0 916 525164 4818066 93 40
4:00:30 2/14/2014 2 14 2014 4 909 522001 4818055 208 40
22:00:55 3/12/2011 3 12 2011 22 653 521318 4818053 209 40
22:00:26 4/25/2012 4 25 2012 22 657 520852 4818051 210 40
2:02:55 3/5/2011 3 5 2011 2 801 523773 4818061 203 40
2:00:56 1/22/2010 1 22 2010 2 642 525536 4818067 92 40
6:00:43 3/22/2014 3 22 2014 6 908 524503 4818064 94 40
6:00:54 2/22/2013 2 22 2013 6 663 521189 4818052 210 40
2:00:55 3/14/2009 3 14 2009 2 638 522219 4818056 207 40
0:00:54 3/27/2010 3 27 2010 0 746 525944 4818069 91 40
8:00:56 4/7/2014 4 7 2014 8 917 521234 4818053 209 40
2:01:12 1/13/2014 1 13 2014 2 917 523748 4818061 203 40
0:00:53 2/14/2010 2 14 2010 0 639 524922 4818065 93 40
16:00:20 1/12/2012 1 12 2012 16 658 525915 4818069 91 40
0:00:14 2/5/2012 2 5 2012 0 658 520921 4818052 210 40
4:00:56 1/13/2014 1 13 2014 4 917 523762 4818061 203 40
10:00:21 4/13/2012 4 13 2012 10 665 521409 4818053 209 40
0:00:25 4/29/2013 4 29 2013 0 658 524286 4818063 125 39
18:00:54 4/17/2011 4 17 2011 18 650 525316 4818067 92 40
16:00:42 1/29/2011 1 29 2011 16 801 525194 4818066 93 40
8:00:49 12/21/2012 12 21 2012 8 677 521955 4818055 208 40
4:00:42 3/27/2011 3 27 2011 4 668 523845 4818062 203 40
12:00:47 3/7/2011 3 7 2011 12 657 521032 4818052 210 40
18:00:47 3/22/2009 3 22 2009 18 634 521614 4818054 208 40
22:00:30 1/22/2011 1 22 2011 22 801 524074 4818063 125 39
6:00:42 3/21/2010 3 21 2010 6 657 520948 4818052 210 40
22:00:53 3/25/2013 3 25 2013 22 671 524556 4818064 94 40
22:00:48 1/19/2010 1 19 2010 22 642 525719 4818069 91 40
16:00:28 3/22/2011 3 22 2011 16 665 521721 4818055 208 40
2:00:49 3/28/2011 3 28 2011 2 663 521815 4818055 208 40
2:00:55 2/20/2013 2 20 2013 2 679 521363 4818054 209 40
8:00:46 3/22/2010 3 22 2010 8 643 521399 4818054 209 40
8:00:53 3/1/2011 3 1 2011 8 801 521978 4818056 208 40
4:00:52 2/22/2013 2 22 2013 4 663 521187 4818053 210 40
16:00:23 12/20/2011 12 20 2011 16 658 521481 4818054 209 40
0:00:57 3/26/2013 3 26 2013 0 671 524561 4818065 94 40
2:00:23 2/10/2011 2 10 2011 2 647 522076 4818056 207 40
2:00:42 3/20/2012 3 20 2012 2 658 521393 4818054 209 40
18:01:12 4/19/2011 4 19 2011 18 655 522987 4818059 205 40
0:00:48 3/25/2008 3 25 2008 0 635 523831 4818062 203 40
6:00:53 1/31/2011 1 31 2011 6 638 521427 4818054 209 40
18:00:53 1/25/2011 1 25 2011 18 801 523600 4818062 204 40
0:00:42 2/26/2014 2 26 2014 0 679 521608 4818055 208 40
22:00:27 12/31/2009 12 31 2009 22 641 524293 4818064 125 39
18:00:24 4/11/2009 4 11 2009 18 637 525685 4818069 91 40
16:00:48 1/12/2014 1 12 2014 16 907 524115 4818064 125 39
22:00:41 3/8/2010 3 8 2010 22 638 525962 4818070 91 40
20:00:53 1/7/2013 1 7 2013 20 665 523781 4818062 203 40
12:01:06 3/22/2011 3 22 2011 12 661 521612 4818055 208 40
8:00:54 2/26/2011 2 26 2011 8 638 522072 4818057 207 40
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18:00:41 2/17/2011 2 17 2011 18 801 525523 4818069 92 40
10:00:42 1/10/2014 1 10 2014 10 907 524426 4818065 94 40
6:00:43 3/21/2010 3 21 2010 6 641 520986 4818053 210 40
14:00:48 2/25/2010 2 25 2010 14 633 521793 4818056 208 40
12:01:09 1/11/2014 1 11 2014 12 679 524449 4818065 94 40
4:00:56 1/31/2011 1 31 2011 4 638 521426 4818055 209 40
18:00:54 12/16/2010 12 16 2010 18 647 521393 4818055 209 40
2:00:43 3/27/2012 3 27 2012 2 677 521619 4818055 208 40
8:00:41 1/22/2010 1 22 2010 8 642 525553 4818069 92 40
8:00:54 1/19/2010 1 19 2010 8 642 525715 4818070 91 40
4:00:48 4/21/2012 4 21 2012 4 676 520758 4818053 211 40
8:00:25 2/5/2009 2 5 2009 8 632 521915 4818056 208 40
12:00:53 2/10/2013 2 10 2013 12 665 521622 4818056 208 40
16:01:11 2/8/2012 2 8 2012 16 665 524315 4818065 125 39
4:00:54 2/26/2011 2 26 2011 4 647 521944 4818057 208 40
8:00:21 1/26/2011 1 26 2011 8 650 524386 4818065 125 39
18:00:41 4/6/2011 4 6 2011 18 660 525076 4818068 93 40
18:00:41 2/13/2009 2 13 2009 18 637 525617 4818070 92 40
8:00:55 4/8/2011 4 8 2011 8 665 523928 4818064 203 40
6:00:44 1/28/2011 1 28 2011 6 650 524386 4818065 125 39
8:00:14 12/25/2009 12 25 2009 8 633 521729 4818056 208 40
18:00:26 3/20/2014 3 20 2014 18 907 522095 4818058 207 40
6:00:56 1/22/2010 1 22 2010 6 642 525553 4818070 92 40
6:00:48 3/14/2009 3 14 2009 6 634 522101 4818058 207 40
14:00:41 2/16/2013 2 16 2013 14 677 521203 4818055 209 40
16:00:55 12/3/2010 12 3 2010 16 647 520929 4818054 210 40
10:01:53 3/2/2014 3 2 2014 10 917 521195 4818055 210 40
2:00:47 2/14/2010 2 14 2010 2 639 524928 4818068 93 40
14:00:20 12/26/2009 12 26 2009 14 633 521754 4818057 208 40
2:00:49 1/7/2013 1 7 2013 2 665 524108 4818065 125 39
16:00:53 2/7/2014 2 7 2014 16 908 523092 4818061 205 40
22:00:46 3/7/2010 3 7 2010 22 642 524267 4818065 125 39
22:00:41 4/11/2011 4 11 2011 22 659 521484 4818056 209 40
20:00:39 4/26/2013 4 26 2013 20 671 520691 4818054 211 40
16:00:53 2/13/2014 2 13 2014 16 916 522131 4818058 207 40
0:00:53 4/10/2009 4 10 2009 0 638 521152 4818055 210 40
16:00:54 12/26/2009 12 26 2009 16 638 521589 4818056 209 40
12:00:55 2/9/2011 2 9 2011 12 650 521632 4818057 208 40
14:00:23 2/26/2013 2 26 2013 14 658 522016 4818058 207 40
8:00:53 3/17/2011 3 17 2011 8 655 522115 4818058 207 40
2:00:50 4/9/2009 4 9 2009 2 635 521432 4818056 209 40
4:01:01 3/12/2009 3 12 2009 4 640 522016 4818058 207 40
2:01:16 4/18/2014 4 18 2014 2 916 521650 4818057 208 40
20:00:52 1/9/2014 1 9 2014 20 908 523743 4818064 203 40
4:00:54 3/21/2010 3 21 2010 4 657 520832 4818055 210 40
0:00:55 4/13/2012 4 13 2012 0 677 523018 4818062 205 40
2:00:47 1/5/2011 1 5 2011 2 642 526095 4818073 90 40
14:00:49 2/19/2014 2 19 2014 14 914 522379 4818060 207 40
4:00:37 3/21/2011 3 21 2011 4 658 521346 4818056 209 40
6:00:57 3/13/2010 3 13 2010 6 640 521625 4818057 208 40
2:00:21 2/4/2009 2 4 2009 2 632 521896 4818058 208 40
16:00:40 12/23/2012 12 23 2012 16 670 521561 4818057 209 40
8:00:47 12/26/2009 12 26 2009 8 640 521962 4818058 208 40
10:00:35 12/19/2008 12 19 2008 10 635 526237 4818074 90 40
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22:00:47 3/16/2009 3 16 2009 22 640 522086 4818059 207 40
12:00:42 12/29/2009 12 29 2009 12 643 521149 4818056 210 40
10:00:41 2/12/2011 2 12 2011 10 655 521163 4818056 210 40
12:00:54 1/8/2012 1 8 2012 12 663 521205 4818056 209 40
22:00:42 4/8/2013 4 8 2013 22 679 523160 4818063 205 40
12:00:49 1/13/2014 1 13 2014 12 671 524115 4818066 125 39
14:00:14 1/19/2010 1 19 2010 14 633 521482 4818057 209 40
6:01:17 2/26/2009 2 26 2009 6 633 521230 4818056 209 40
8:00:43 1/6/2013 1 6 2013 8 663 524167 4818066 125 39
10:00:35 2/22/2011 2 22 2011 10 801 521443 4818057 209 40
10:00:21 3/29/2009 3 29 2009 10 633 521895 4818059 208 40
12:00:26 1/7/2010 1 7 2010 12 641 521455 4818057 209 40
6:00:54 4/27/2013 4 27 2013 6 671 520914 4818056 210 40
10:01:11 12/14/2010 12 14 2010 10 647 521357 4818057 209 40
18:00:18 12/31/2009 12 31 2009 18 641 524297 4818067 125 39
6:00:54 2/22/2013 2 22 2013 6 677 521165 4818056 210 40
12:00:38 2/20/2009 2 20 2009 12 632 524237 4818067 125 39
2:00:54 12/25/2009 12 25 2009 2 639 521696 4818058 208 40
12:00:54 2/18/2010 2 18 2010 12 643 524610 4818068 94 40
16:00:54 2/4/2009 2 4 2009 16 632 522075 4818060 207 40
4:00:24 4/9/2009 4 9 2009 4 635 521429 4818058 209 40
0:00:54 4/10/2012 4 10 2012 0 673 524345 4818067 125 39
10:00:47 12/22/2012 12 22 2012 10 677 521677 4818058 208 40
14:00:54 1/8/2012 1 8 2012 14 663 521192 4818057 210 40
2:00:45 3/20/2010 3 20 2010 2 646 520696 4818055 211 40
18:00:54 3/25/2008 3 25 2008 18 633 522254 4818061 207 40
12:00:56 12/11/2010 12 11 2010 12 641 524191 4818067 125 39
18:00:47 3/22/2010 3 22 2010 18 801 522108 4818060 207 40
10:00:47 3/29/2009 3 29 2009 10 646 521987 4818060 208 40
8:01:11 1/7/2013 1 7 2013 8 665 524106 4818067 125 39
2:00:54 4/5/2014 4 5 2014 2 913 524214 4818068 125 39
0:00:56 1/3/2010 1 3 2010 0 641 524214 4818068 125 39
18:00:33 4/22/2013 4 22 2013 18 679 521166 4818057 210 40
6:00:54 12/25/2009 12 25 2009 6 647 520810 4818056 210 40
18:00:52 3/9/2014 3 9 2014 18 917 524454 4818068 94 40
16:00:54 2/6/2011 2 6 2011 16 641 520932 4818057 210 40
18:00:49 1/11/2011 1 11 2011 18 650 524873 4818070 93 40
12:00:43 2/12/2011 2 12 2011 12 638 521073 4818057 210 40
2:00:49 12/23/2008 12 23 2008 2 634 524181 4818068 125 39
14:00:51 1/9/2011 1 9 2011 14 646 521082 4818057 210 40
20:00:47 4/20/2014 4 20 2014 20 907 521686 4818059 208 40
12:00:49 2/10/2013 2 10 2013 12 677 521508 4818059 209 40
8:00:47 2/13/2011 2 13 2011 8 646 524170 4818068 125 39
6:00:28 11/30/2009 11 30 2009 6 638 521525 4818059 209 40
22:00:26 3/25/2009 3 25 2009 22 637 521951 4818060 208 40
6:00:24 2/18/2012 2 18 2012 6 658 521610 4818059 208 40
22:01:11 3/28/2010 3 28 2010 22 656 522882 4818063 205 40
18:00:41 4/4/2011 4 4 2011 18 654 525894 4818074 91 40
18:00:13 1/16/2011 1 16 2011 18 801 523657 4818066 203 40
0:00:26 4/3/2008 4 3 2008 0 636 523346 4818065 204 40
18:00:53 4/1/2009 4 1 2009 18 633 521883 4818060 208 40
22:00:53 4/7/2011 4 7 2011 22 663 524241 4818068 125 39
18:00:44 4/19/2009 4 19 2009 18 634 521205 4818058 209 40
8:00:54 4/1/2010 4 1 2010 8 640 524353 4818069 125 39
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18:00:54 2/20/2010 2 20 2010 18 640 525867 4818075 91 40
8:00:44 2/1/2009 2 1 2009 8 632 521759 4818060 208 40
2:00:54 3/1/2014 3 1 2014 2 907 521587 4818060 209 40
10:01:18 2/5/2012 2 5 2012 10 641 521189 4818058 210 40
8:00:49 4/5/2008 4 5 2008 8 637 521677 4818060 208 40
2:00:42 3/14/2009 3 14 2009 2 633 521415 4818059 209 40
2:00:23 4/29/2013 4 29 2013 2 658 524291 4818069 125 39
6:00:54 3/3/2012 3 3 2012 6 663 521887 4818061 208 40
2:02:15 2/19/2010 2 19 2010 2 646 525135 4818072 93 40
16:01:12 2/6/2011 2 6 2011 16 646 520961 4818058 210 40
22:00:15 3/22/2009 3 22 2009 22 637 523958 4818068 203 40
18:00:42 2/15/2011 2 15 2011 18 639 524321 4818069 125 39
4:01:12 1/5/2011 1 5 2011 4 642 526095 4818076 90 40
8:00:56 2/26/2011 2 26 2011 8 653 521963 4818061 208 40
8:00:55 3/10/2014 3 10 2014 8 907 521605 4818060 208 40
0:00:53 12/14/2013 12 14 2013 0 914 521619 4818060 208 40
8:00:47 2/7/2011 2 7 2011 8 654 524448 4818070 94 40
22:00:25 2/16/2013 2 16 2013 22 663 523730 4818067 203 40
10:00:48 3/9/2011 3 9 2011 10 647 521801 4818061 208 40
2:00:54 11/19/2010 11 19 2010 2 641 521778 4818061 208 40
10:00:50 2/16/2014 2 16 2014 10 909 521219 4818059 209 40
16:00:56 1/20/2014 1 20 2014 16 914 520440 4818056 211 40
22:00:53 4/7/2011 4 7 2011 22 650 524256 4818069 125 39
22:00:56 3/19/2014 3 19 2014 22 918 524451 4818070 94 40
20:00:42 4/10/2013 4 10 2013 20 677 522535 4818063 206 40
2:00:56 2/14/2014 2 14 2014 2 909 522001 4818062 208 40
18:00:50 12/29/2009 12 29 2009 18 647 520759 4818058 211 40
22:00:53 4/9/2012 4 9 2012 22 673 524339 4818070 125 39
0:00:50 3/23/2009 3 23 2009 0 637 523966 4818068 203 40
22:00:29 1/29/2014 1 29 2014 22 916 523762 4818068 203 40
4:01:11 1/7/2010 1 7 2010 4 633 521672 4818061 208 40
4:00:54 11/30/2009 11 30 2009 4 638 521528 4818060 209 40
6:00:54 3/14/2009 3 14 2009 6 633 521420 4818060 209 40
22:00:54 4/9/2009 4 9 2009 22 638 521150 4818059 210 40
20:00:56 1/9/2014 1 9 2014 20 917 523861 4818068 203 40
18:00:59 11/27/2010 11 27 2010 18 646 521706 4818061 208 40
16:00:43 2/26/2010 2 26 2010 16 633 521859 4818061 208 40
14:00:29 1/1/2010 1 1 2010 14 646 521946 4818062 208 40
18:00:43 4/10/2010 4 10 2010 18 801 522026 4818062 207 40
14:00:53 11/30/2010 11 30 2010 14 657 520479 4818057 211 40
2:00:35 1/8/2009 1 8 2009 2 635 523775 4818068 203 40
10:00:53 3/12/2011 3 12 2011 10 801 521261 4818060 209 40
16:00:53 1/12/2011 1 12 2011 16 650 523936 4818069 203 40
0:00:54 3/9/2010 3 9 2010 0 638 525965 4818076 91 40
2:00:44 12/19/2012 12 19 2012 2 657 521944 4818062 208 40
4:00:42 2/26/2011 2 26 2011 4 653 521950 4818062 208 40
0:00:42 4/7/2009 4 7 2009 0 647 520765 4818058 211 40
22:00:41 2/15/2010 2 15 2010 22 633 524305 4818070 125 39
12:00:54 3/27/2013 3 27 2013 12 658 521993 4818062 208 40
22:00:53 12/24/2009 12 24 2009 22 639 521739 4818061 208 40
22:00:53 3/30/2012 3 30 2012 22 670 525786 4818076 91 40
6:00:41 2/2/2011 2 2 2011 6 655 521917 4818062 208 40
0:00:40 2/16/2010 2 16 2010 0 633 524308 4818070 125 39
8:00:53 12/10/2009 12 10 2009 8 639 521782 4818062 208 40
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2:00:28 3/14/2009 3 14 2009 2 634 522098 4818063 207 40
8:00:55 4/30/2010 4 30 2010 8 640 521497 4818061 209 40
18:00:54 3/18/2010 3 18 2010 18 641 522443 4818064 206 40
10:00:55 3/26/2008 3 26 2008 10 632 522158 4818063 207 40
14:00:49 2/24/2013 2 24 2013 14 677 520611 4818058 211 40
2:00:48 2/25/2014 2 25 2014 2 908 524199 4818070 125 39
10:00:53 3/6/2013 3 6 2013 10 657 520849 4818059 210 40
10:00:48 12/21/2010 12 21 2010 10 657 521673 4818062 208 40
8:00:41 12/14/2013 12 14 2013 8 917 521334 4818061 209 40
16:00:44 2/8/2011 2 8 2011 16 654 520770 4818059 211 40
12:01:08 12/20/2012 12 20 2012 12 680 521411 4818061 209 40
16:01:42 2/8/2014 2 8 2014 16 908 525946 4818077 91 40
18:00:12 4/24/2009 4 24 2009 18 646 521160 4818060 210 40
22:00:53 1/28/2011 1 28 2011 22 657 521886 4818063 208 40
20:00:38 4/22/2013 4 22 2013 20 677 521118 4818060 210 40
2:00:19 3/22/2010 3 22 2010 2 638 520392 4818058 212 40
0:00:49 1/6/2012 1 6 2012 0 663 522420 4818064 206 40
14:00:50 2/12/2013 2 12 2013 14 665 521846 4818063 208 40
10:00:48 2/7/2014 2 7 2014 10 909 521931 4818063 208 40
18:00:53 1/26/2014 1 26 2014 18 679 520602 4818059 211 40
18:00:53 1/10/2011 1 10 2011 18 801 523825 4818069 203 40
8:00:50 1/13/2014 1 13 2014 8 671 523926 4818070 203 40
12:00:50 1/31/2011 1 31 2011 12 657 522373 4818064 207 40
8:00:22 12/26/2008 12 26 2008 8 634 524184 4818071 125 39
8:00:48 3/30/2008 3 30 2008 8 631 521610 4818062 208 40
10:01:11 2/9/2014 2 9 2014 10 909 521356 4818061 209 40
10:00:44 2/15/2012 2 15 2012 10 658 521142 4818061 210 40
10:00:54 12/21/2012 12 21 2012 10 658 521446 4818062 209 40
4:00:53 3/14/2009 3 14 2009 4 634 522099 4818064 207 40
14:00:34 1/28/2014 1 28 2014 14 907 521757 4818063 208 40
2:00:55 1/6/2013 1 6 2013 2 663 524187 4818071 125 39
8:00:53 3/21/2010 3 21 2010 8 647 520970 4818060 210 40
2:00:56 1/6/2013 1 6 2013 2 675 524194 4818071 125 39
20:00:55 4/25/2013 4 25 2013 20 671 520798 4818060 211 40
8:00:54 3/4/2014 3 4 2014 8 908 521259 4818061 209 40
6:00:54 4/17/2011 4 17 2011 6 666 526147 4818079 90 40
4:00:53 12/25/2009 12 25 2009 4 633 521711 4818063 208 40
12:01:23 4/8/2013 4 8 2013 12 671 521257 4818061 209 40
8:00:36 12/20/2008 12 20 2008 8 632 523096 4818068 205 40
18:00:53 4/5/2011 4 5 2011 18 669 525919 4818078 91 40
8:00:54 2/22/2013 2 22 2013 8 677 521183 4818061 210 40
0:00:44 1/12/2011 1 12 2011 0 650 524874 4818074 93 40
10:00:15 3/24/2011 3 24 2011 10 654 522302 4818065 207 40
10:00:53 2/17/2011 2 17 2011 10 650 521644 4818063 208 40
18:00:47 11/27/2010 11 27 2010 18 801 521796 4818063 208 40
0:01:14 3/22/2014 3 22 2014 0 917 525576 4818077 92 40
8:01:24 2/21/2014 2 21 2014 8 917 522084 4818064 207 40
0:00:42 3/12/2014 3 12 2014 0 914 521300 4818062 209 40
12:01:23 2/26/2011 2 26 2011 12 639 521235 4818062 209 40
12:00:56 1/30/2011 1 30 2011 12 801 520784 4818060 211 40
12:00:56 2/6/2011 2 6 2011 12 646 520964 4818061 210 40
4:00:24 2/25/2014 2 25 2014 4 908 524193 4818072 125 39
4:00:51 2/7/2011 2 7 2011 4 654 523942 4818071 203 40
18:00:44 12/23/2008 12 23 2008 18 632 521710 4818063 208 40
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14:00:54 4/9/2009 4 9 2009 14 638 522297 4818065 207 40
4:00:44 12/21/2013 12 21 2013 4 911 524613 4818073 94 40
14:00:54 1/21/2011 1 21 2011 14 641 522382 4818066 207 40
12:00:54 2/21/2013 2 21 2013 12 677 521103 4818061 210 40
2:00:18 12/14/2013 12 14 2013 2 914 521629 4818063 208 40
14:00:45 2/6/2011 2 6 2011 14 646 520957 4818061 210 40
0:00:57 12/8/2010 12 8 2010 0 655 524123 4818072 125 39
6:00:21 2/1/2009 2 1 2009 6 632 521765 4818064 208 40
2:00:53 3/21/2010 3 21 2010 2 657 520830 4818061 210 40
8:00:45 1/28/2011 1 28 2011 8 650 524378 4818073 125 39
4:00:24 1/7/2013 1 7 2013 4 665 524107 4818072 125 39
16:00:43 3/14/2013 3 14 2013 16 658 521641 4818063 208 40
8:00:24 2/18/2012 2 18 2012 8 658 521556 4818063 209 40
0:01:11 4/15/2013 4 15 2013 0 658 520255 4818059 212 40
2:00:54 4/7/2009 4 7 2009 2 647 520752 4818061 211 40
20:00:22 3/4/2013 3 4 2013 20 679 521116 4818062 210 40
10:00:53 5/4/2009 5 4 2009 10 640 522119 4818065 207 40
8:00:55 2/14/2013 2 14 2013 8 665 522240 4818066 207 40
10:00:24 3/26/2011 3 26 2011 10 658 521117 4818062 210 40
4:00:48 3/7/2009 3 7 2009 4 633 521529 4818063 209 40
12:00:53 2/17/2011 2 17 2011 12 650 521631 4818064 208 40
18:00:24 3/4/2009 3 4 2009 18 637 524146 4818072 125 39
14:01:53 2/8/2011 2 8 2011 14 647 520617 4818061 211 40
14:00:23 12/12/2008 12 12 2008 14 633 521891 4818065 208 40
22:00:32 12/24/2009 12 24 2009 22 633 521783 4818064 208 40
16:00:41 4/4/2009 4 4 2009 16 643 521078 4818062 210 40
16:00:41 12/5/2010 12 5 2010 16 654 521349 4818063 209 40
12:00:48 12/12/2008 12 12 2008 12 633 521885 4818065 208 40
18:00:21 4/21/2008 4 21 2008 18 631 524788 4818075 94 40
4:00:41 3/1/2009 3 1 2009 4 633 521832 4818065 208 40
4:00:53 3/14/2009 3 14 2009 4 633 521417 4818063 209 40
8:00:26 2/25/2010 2 25 2010 8 646 524475 4818074 94 40
10:00:57 3/19/2012 3 19 2012 10 663 521663 4818064 208 40
0:00:43 1/25/2011 1 25 2011 0 639 523725 4818071 203 40
6:00:26 2/20/2011 2 20 2011 6 655 521415 4818063 209 40
12:01:24 2/19/2014 2 19 2014 12 909 522465 4818067 206 40
0:01:10 2/14/2011 2 14 2011 0 638 521801 4818065 208 40
0:00:53 1/8/2009 1 8 2009 0 635 523791 4818071 203 40
18:02:43 3/8/2010 3 8 2010 18 638 525964 4818080 91 40
22:00:33 1/28/2013 1 28 2013 22 663 520599 4818061 211 40
4:00:53 1/26/2014 1 26 2014 4 907 521667 4818064 208 40
14:00:26 1/30/2011 1 30 2011 14 801 520656 4818061 211 40
10:00:48 12/27/2009 12 27 2009 10 647 521526 4818064 209 40
2:00:48 3/13/2009 3 13 2009 2 640 522062 4818066 207 40
8:00:43 2/27/2013 2 27 2013 8 658 522037 4818066 207 40
2:00:42 12/25/2009 12 25 2009 2 633 521701 4818065 208 40
10:00:53 2/12/2013 2 12 2013 10 677 522207 4818066 207 40
0:00:42 12/24/2009 12 24 2009 0 638 521820 4818065 208 40
10:00:54 2/8/2012 2 8 2012 10 665 524386 4818074 125 39
14:00:53 11/25/2010 11 25 2010 14 646 521230 4818063 209 40
8:00:42 3/26/2011 3 26 2011 8 662 521651 4818065 208 40
18:00:47 3/7/2010 3 7 2010 18 642 524271 4818074 125 39
14:00:42 2/22/2009 2 22 2009 14 634 521487 4818064 209 40
12:00:47 1/26/2014 1 26 2014 12 907 521840 4818065 208 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:54 2/9/2011 2 9 2011 10 646 521640 4818065 208 40
12:01:03 2/25/2013 2 25 2013 12 665 522194 4818067 207 40
6:00:48 2/7/2011 2 7 2011 6 654 524446 4818074 94 40
18:00:54 12/15/2010 12 15 2010 18 647 521412 4818064 209 40
12:00:42 12/27/2009 12 27 2009 12 647 521528 4818065 209 40
18:00:42 4/18/2011 4 18 2011 18 659 522813 4818069 205 40
20:00:24 1/8/2013 1 8 2013 20 663 524127 4818073 125 39
22:00:55 1/2/2009 1 2 2009 22 634 523698 4818072 203 40
8:00:50 4/2/2010 4 2 2010 8 646 524478 4818075 94 40
18:00:53 3/12/2010 3 12 2010 18 638 521133 4818063 210 40
0:00:24 2/26/2014 2 26 2014 0 916 521579 4818065 209 40
4:00:48 3/4/2014 3 4 2014 4 907 523664 4818072 203 40
22:00:44 1/11/2011 1 11 2011 22 650 524874 4818076 93 40
8:00:22 12/9/2010 12 9 2010 8 642 524549 4818075 94 40
2:01:12 1/27/2011 1 27 2011 2 642 524139 4818074 125 39
10:00:48 3/23/2014 3 23 2014 10 916 521136 4818063 210 40
8:00:24 3/21/2013 3 21 2013 8 679 521433 4818064 209 40
6:00:26 2/27/2013 2 27 2013 6 658 522045 4818066 207 40
10:00:49 2/4/2010 2 4 2010 10 643 524323 4818074 125 39
4:00:53 2/26/2011 2 26 2011 4 801 521986 4818066 208 40
12:00:33 3/17/2011 3 17 2011 12 658 522195 4818067 207 40
12:00:59 12/7/2011 12 7 2011 12 801 520718 4818062 211 40
4:00:55 2/20/2011 2 20 2011 4 655 521413 4818065 209 40
6:00:45 1/7/2013 1 7 2013 6 665 524109 4818074 125 39
0:00:42 3/11/2010 3 11 2010 0 643 525640 4818080 91 40
8:00:53 2/15/2014 2 15 2014 8 916 521860 4818066 208 40
8:00:47 3/27/2011 3 27 2011 8 663 521906 4818066 208 40
18:00:53 3/29/2011 3 29 2011 18 801 522378 4818068 207 40
2:00:55 11/26/2010 11 26 2010 2 651 521912 4818066 208 40
6:00:48 1/18/2009 1 18 2009 6 634 524008 4818074 203 40
2:00:17 1/29/2013 1 29 2013 2 663 520590 4818062 211 40
18:01:26 12/27/2009 12 27 2009 18 641 521135 4818064 210 40
4:00:24 3/29/2008 3 29 2008 4 637 521336 4818065 209 40
0:01:50 12/30/2009 12 30 2009 0 639 522163 4818067 207 40
14:00:53 2/21/2011 2 21 2011 14 638 521480 4818065 209 40
6:00:56 1/12/2013 1 12 2013 6 675 524226 4818075 125 39
4:00:49 3/17/2010 3 17 2010 4 641 521096 4818064 210 40
10:00:26 2/9/2011 2 9 2011 10 654 522042 4818067 207 40
6:00:22 2/26/2011 2 26 2011 6 639 522090 4818067 207 40
8:00:55 2/21/2009 2 21 2009 8 637 525172 4818078 93 40
12:00:53 1/13/2011 1 13 2011 12 650 521944 4818067 208 40
10:00:53 3/22/2014 3 22 2014 10 679 521359 4818065 209 40
10:00:48 12/20/2012 12 20 2012 10 680 521391 4818065 209 40
22:00:42 3/18/2010 3 18 2010 22 638 522281 4818068 207 40
2:00:44 3/22/2011 3 22 2011 2 658 523848 4818073 203 40
22:00:53 1/6/2013 1 6 2013 22 665 523962 4818074 203 40
20:00:54 4/17/2014 4 17 2014 20 916 521632 4818066 208 40
16:00:48 1/16/2011 1 16 2011 16 639 523991 4818074 203 40
22:00:23 3/24/2008 3 24 2008 22 633 523640 4818073 203 40
8:01:12 1/11/2011 1 11 2011 8 638 521694 4818066 208 40
10:00:41 3/24/2011 3 24 2011 10 659 522163 4818068 207 40
20:00:49 3/19/2014 3 19 2014 20 907 522092 4818068 207 40
10:00:55 2/17/2014 2 17 2014 10 916 521567 4818066 209 40
8:00:44 2/13/2014 2 13 2014 8 917 522318 4818069 207 40
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18:00:54 2/13/2010 2 13 2010 18 639 524681 4818077 94 40
22:00:54 11/27/2010 11 27 2010 22 653 520774 4818064 211 40
18:00:47 2/15/2010 2 15 2010 18 633 524303 4818075 125 39
2:00:33 2/10/2013 2 10 2013 2 680 525038 4818078 93 40
8:00:53 1/14/2010 1 14 2010 8 633 520963 4818064 210 40
2:00:41 2/3/2010 2 3 2010 2 640 524863 4818078 93 40
18:00:35 11/27/2010 11 27 2010 18 653 520774 4818064 211 40
6:00:48 4/15/2010 4 15 2010 6 801 521285 4818065 209 40
14:00:18 1/27/2009 1 27 2009 14 632 521395 4818066 209 40
12:00:47 2/4/2012 2 4 2012 12 658 521395 4818066 209 40
8:00:47 2/21/2009 2 21 2009 8 634 521669 4818067 208 40
16:00:53 3/4/2010 3 4 2010 16 641 521176 4818065 210 40
12:00:42 12/21/2012 12 21 2012 12 658 521407 4818066 209 40
6:00:53 2/22/2013 2 22 2013 6 679 521204 4818065 209 40
2:00:48 3/29/2012 3 29 2012 2 675 523105 4818072 205 40
2:00:44 12/24/2012 12 24 2012 2 679 524824 4818078 93 40
4:00:16 3/19/2012 3 19 2012 4 666 520951 4818065 210 40
22:00:54 3/3/2014 3 3 2014 22 916 524211 4818076 125 39
8:00:53 3/6/2011 3 6 2011 8 657 521445 4818066 209 40
12:00:26 2/18/2010 2 18 2010 12 640 524604 4818077 94 40
16:00:54 2/14/2012 2 14 2012 16 665 526102 4818083 90 40
18:00:47 4/13/2010 4 13 2010 18 654 521278 4818066 209 40
10:00:22 12/12/2008 12 12 2008 10 633 521886 4818068 208 40
4:00:48 4/4/2009 4 4 2009 4 633 521892 4818068 208 40
14:00:41 12/26/2009 12 26 2009 14 638 521725 4818067 208 40
10:00:54 4/22/2011 4 22 2011 10 665 522117 4818069 207 40
16:00:56 2/6/2013 2 6 2013 16 680 524122 4818076 125 39
18:00:53 4/6/2010 4 6 2010 18 641 523220 4818072 204 40
12:00:23 2/12/2013 2 12 2013 12 665 521847 4818068 208 40
20:00:53 3/3/2014 3 3 2014 20 916 524210 4818076 125 39
10:00:52 12/31/2009 12 31 2009 10 644 526148 4818083 90 40
8:00:54 3/3/2012 3 3 2012 8 663 521868 4818068 208 40
10:01:24 2/9/2011 2 9 2011 10 647 522091 4818069 207 40
18:00:48 1/28/2013 1 28 2013 18 663 520626 4818064 211 40
20:00:48 1/29/2014 1 29 2014 20 917 523631 4818074 203 40
0:01:12 3/8/2010 3 8 2010 0 642 524273 4818076 125 39
18:00:39 1/2/2009 1 2 2009 18 634 523984 4818075 203 40
8:00:28 2/2/2011 2 2 2011 8 655 521911 4818068 208 40
2:00:58 4/3/2010 4 3 2010 2 644 525903 4818083 91 40
12:00:48 12/22/2013 12 22 2013 12 914 521318 4818067 209 40
18:00:24 3/29/2008 3 29 2008 18 636 520703 4818065 211 40
0:01:24 1/10/2011 1 10 2011 0 638 521389 4818067 209 40
16:00:43 3/25/2010 3 25 2010 16 657 521415 4818067 209 40
20:00:42 2/16/2013 2 16 2013 20 679 523608 4818074 204 40
10:00:20 2/4/2009 2 4 2009 10 632 521710 4818068 208 40
10:00:55 2/25/2013 2 25 2013 10 657 522023 4818069 207 40
8:00:42 12/11/2011 12 11 2011 8 659 525770 4818083 91 40
18:00:49 3/21/2011 3 21 2011 18 660 523671 4818075 203 40
8:00:47 12/15/2011 12 15 2011 8 667 522532 4818071 206 40
8:01:02 2/26/2011 2 26 2011 8 650 522103 4818070 207 40
0:00:44 3/26/2009 3 26 2009 0 637 521956 4818069 208 40
0:00:42 1/3/2009 1 3 2009 0 634 523697 4818075 203 40
12:00:48 2/16/2013 2 16 2013 12 677 521203 4818067 209 40
6:00:24 3/1/2009 3 1 2009 6 633 521829 4818069 208 40
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4:00:55 11/23/2010 11 23 2010 4 643 521657 4818069 208 40
0:00:56 3/22/2014 3 22 2014 0 908 525236 4818081 92 40
0:00:53 12/24/2009 12 24 2009 0 633 521705 4818069 208 40
14:00:44 2/18/2010 2 18 2010 14 640 524602 4818079 94 40
2:00:23 12/8/2010 12 8 2010 2 655 524119 4818077 125 39
8:00:50 1/12/2011 1 12 2011 8 654 521861 4818069 208 40
16:00:43 12/19/2008 12 19 2008 16 635 526337 4818085 90 40
14:00:53 4/29/2009 4 29 2009 14 640 521167 4818067 210 40
6:00:53 2/14/2014 2 14 2014 6 916 521884 4818069 208 40
12:00:53 12/26/2009 12 26 2009 12 638 521732 4818069 208 40
14:00:54 2/14/2012 2 14 2012 14 665 526095 4818085 90 40
6:00:48 2/14/2011 2 14 2011 6 638 521800 4818069 208 40
22:00:41 4/3/2008 4 3 2008 22 633 521628 4818069 208 40
8:00:53 12/26/2009 12 26 2009 8 639 521685 4818069 208 40
8:00:43      2/14/2014       2       14      2014    8       916     521882  4818070 208     40
2:00:27 12/21/2013      12      21      2013    2       911     524615  4818079 94      40
0:00:55 12/24/2012      12      24      2012    0       679     524822  4818080 93      40
18:00:54        1/28/2011       1       28      2011    18      654     520804  4818066 210     40
4:00:50 3/2/2011        3       2       2011    4       655     522010  4818070 207     40
0:00:40 1/10/2014       1       10      2014    0       917     523679  4818076 203     40
2:00:42 3/1/2009        3       1       2009    2       633     521829  4818070 208     40
6:01:07 4/21/2012       4       21      2012    6       676     520832  4818067 210     40
16:00:55        12/20/2008      12      20      2008    16      632     521657  4818069 208     40
18:00:31        2/1/2009        2       1       2009    18      637     524093  4818078 125     39
16:00:54        4/28/2010       4       28      2010    16      646     521991  4818070 208     40
10:00:49        2/17/2014       2       17      2014    10      909     521584  4818069 209     40
10:00:54        12/27/2009      12      27      2009    10      633     521741  4818070 208     40
18:00:55        3/25/2009       3       25      2009    18      637     521983  4818070 208     40
8:00:26 1/12/2013       1       12      2013    8       675     524218  4818078 125     39
20:00:48        2/16/2013       2       16      2013    20      663     523723  4818076 203     40
16:00:43        2/17/2012       2       17      2012    16      658     521528  4818069 209     40
12:00:41        2/24/2011       2       24      2011    12      647     522396  4818072 207     40
18:00:47        4/27/2010       4       27      2010    18      646     522401  4818072 207     40
8:00:48 4/26/2011       4       26      2011    8       662     524316  4818079 125     39
22:00:35        4/22/2009       4       22      2009    22      644     525777  4818084 91      40
2:01:12 2/14/2011       2       14      2011    2       638     521800  4818070 208     40
22:00:56        2/16/2013       2       16      2013    22      679     523656  4818076 203     40
18:00:56        1/26/2011       1       26      2011    18      642     523789  4818077 203     40
22:00:48        3/10/2014       3       10      2014    22      908     525670  4818084 91      40
18:00:26        11/27/2010      11      27      2010    18      643     521755  4818070 208     40
8:00:42 1/30/2011       1       30      2011    8       650     525017  4818081 93      40
2:00:59 2/9/2014        2       9       2014    2       907     523843  4818077 203     40
18:00:54        3/7/2010        3       7       2010    18      641     520739  4818067 211     40
14:00:55        1/20/2011       1       20      2011    14      641     522057  4818071 207     40
20:01:01        4/17/2014       4       17      2014    20      908     521543  4818069 209     40
4:00:43 2/26/2011       2       26      2011    4       650     522119  4818071 207     40
12:00:55        12/26/2009      12      26      2009    12      647     521837  4818070 208     40
10:00:39        3/19/2011       3       19      2011    10      801     521044  4818068 210     40
10:00:54        2/17/2012       2       17      2012    10      641     521279  4818069 209     40
14:02:48        2/24/2011       2       24      2011    14      655     522560  4818073 206     40
4:00:50 2/26/2011       2       26      2011    4       639     522089  4818071 207     40
10:00:54        2/13/2012       2       13      2012    10      641     521479  4818069 209     40
2:00:41 1/29/2011       1       29      2011    2       646     524376  4818079 125     39
18:00:56        3/24/2009       3       24      2009    18      633     520809  4818067 210     40
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6:00:42 1/14/2011       1       14      2011    6       650     521389  4818069 209     40
4:00:53 2/19/2012       2       19      2012    4       663     525539  4818084 92      40
12:00:55        12/22/2012      12      22      2012    12      671     521675  4818070 208     40
14:00:56        12/17/2010      12      17      2010    14      647     521336  4818069 209     40
18:00:48        2/13/2014       2       13      2014    18      907     523958  4818078 203     40
12:00:29        1/7/2010        1       7       2010    12      638     521418  4818069 209     40
2:00:48 4/4/2011        4       4       2011    2       659     524631  4818080 94      40
22:00:50        3/30/2011       3       30      2011    22      668     523712  4818077 203     40
22:00:41        3/14/2009       3       14      2009    22      642     523298  4818076 204     40
12:00:50        3/13/2010       3       13      2010    12      642     521393  4818069 209     40
4:00:55 2/7/2011        2       7       2011    4       657     523907  4818078 203     40
8:00:30 4/9/2009        4       9       2009    8       634     521423  4818070 209     40
10:01:10        12/9/2012       12      9       2012    10      677     525587  4818084 92      40
12:01:11        12/21/2012      12      21      2012    12      680     521469  4818070 209     40
0:00:55 4/1/2014        4       1       2014    0       907     521856  4818071 208     40
6:00:23 1/14/2010       1       14      2010    6       633     520961  4818068 210     40
22:00:39        12/23/2008      12      23      2008    22      632     521712  4818071 208     40
16:00:54        12/17/2013      12      17      2013    16      914     521196  4818069 210     40
10:00:47        3/15/2012       3       15      2012    10      665     522348  4818073 207     40
10:00:46        2/9/2011        2       9       2011    10      650     521693  4818071 208     40
8:00:54 4/6/2008        4       6       2008    8       634     522181  4818072 207     40
12:00:31        2/7/2014        2       7       2014    12      679     521665  4818071 208     40
18:01:17        4/9/2009        4       9       2009    18      640     524236  4818079 125     39
12:00:42        2/25/2013       2       25      2013    12      658     522199  4818072 207     40
22:00:54        3/7/2013        3       7       2013    22      679     524339  4818080 125     39
8:01:35 4/13/2013       4       13      2013    8       677     521725  4818071 208     40
14:00:42        1/1/2010        1       1       2010    14      640     521810  4818071 208     40
2:00:37 2/14/2012       2       14      2012    2       658     521479  4818070 209     40
12:00:55        2/12/2013       2       12      2013    12      677     522171  4818072 207     40
8:00:53 1/30/2011       1       30      2011    8       646     524981  4818082 93      40
18:00:47        4/2/2008        4       2       2008    18      636     523279  4818076 204     40
22:01:11        11/25/2010      11      25      2010    22      638     521113  4818069 210     40
0:00:54 4/10/2010       4       10      2010    0       640     525542  4818085 92      40
6:00:25 3/7/2009        3       7       2009    6       633     521531  4818071 209     40
16:00:42        3/24/2009       3       24      2009    16      635     522192  4818073 207     40
8:00:47 4/15/2009       4       15      2009    8       634     521354  4818070 209     40
12:00:24        12/21/2008      12      21      2008    12      632     521659  4818071 208     40
8:00:53 2/22/2013       2       22      2013    8       679     521210  4818070 209     40
8:00:27 12/21/2010      12      21      2010    8       657     520902  4818069 210     40
16:00:47        3/24/2009       3       24      2009    16      644     521995  4818072 208     40
8:00:51 3/17/2011       3       17      2011    8       801     522156  4818073 207     40
18:00:27        3/21/2008       3       21      2008    18      637     521524  4818071 209     40
10:00:46        2/21/2012       2       21      2012    10      658     521033  4818069 210     40
8:00:48 3/1/2013        3       1       2013    8       658     524324  4818080 125     39
14:01:54        4/25/2011       4       25      2011    14      658     524306  4818081 125     39
20:00:56        4/6/2013        4       6       2013    20      677     525298  4818084 92      40
10:00:42        12/26/2009      12      26      2009    10      647     521838  4818072 208     40
14:00:53        3/7/2013        3       7       2013    14      671     520786  4818069 211     40
12:00:57        4/1/2012        4       1       2012    12      679     522223  4818073 207     40
20:00:42        1/6/2013        1       6       2013    20      665     523963  4818079 203     40
8:00:14 3/19/2008       3       19      2008    8       631     521927  4818073 208     40
4:00:15 1/18/2009       1       18      2009    4       634     523998  4818080 203     40
12:00:10        2/20/2009       2       20      2009    12      637     524419  4818081 94      40
2:00:54 1/1/2014        1       1       2014    2       908     524001  4818080 203     40
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22:00:36        12/24/2009      12      24      2009    22      638     521797  4818072 208     40
18:01:18        3/27/2011       3       27      2011    18      669     522679  4818075 206     40
22:00:56        4/1/2011        4       1       2011    22      801     520714  4818069 211     40
14:00:42        12/21/2012      12      21      2012    14      658     521343  4818071 209     40
18:00:42        11/26/2010      11      26      2010    18      657     520240  4818068 212     40
22:00:30        3/26/2014       3       26      2014    22      907     525498  4818085 92      40
0:00:48 4/7/2012        4       7       2012    0       676     525954  4818087 91      40
18:00:20        1/16/2010       1       16      2010    18      633     521733  4818072 208     40
12:01:51        2/12/2014       2       12      2014    12      916     522129  4818074 207     40
6:00:43 3/1/2013        3       1       2013    6       658     524325  4818081 125     39
22:00:42        12/23/2012      12      23      2012    22      679     524821  4818083 93      40
22:00:54        3/15/2010       3       15      2010    22      639     521398  4818072 209     40
2:00:50 3/31/2011       3       31      2011    2       668     523714  4818079 203     40
10:00:53        3/8/2011        3       8       2011    10      647     521443  4818072 209     40
0:00:37 3/31/2012       3       31      2012    0       670     525786  4818087 91      40
6:00:23 4/4/2009        4       4       2009    6       633     521887  4818073 208     40
0:00:38 1/4/2014        1       4       2014    0       911     524117  4818081 125     39
16:00:53        12/26/2009      12      26      2009    16      633     521732  4818073 208     40
0:00:23 2/19/2010       2       19      2010    0       639     524468  4818082 94      40
22:00:14        4/28/2009       4       28      2009    22      646     522010  4818074 207     40
8:00:53 2/27/2013       2       27      2013    8       665     522092  4818074 207     40
8:00:26 4/7/2013        4       7       2013    8       658     522437  4818076 206     40
14:00:41        4/1/2012        4       1       2012    14      679     522223  4818075 207     40
18:00:49        4/1/2010        4       1       2010    18      644     524328  4818082 125     39
16:00:42        11/26/2010      11      26      2010    16      657     520532  4818070 211     40
6:00:27 2/6/2012        2       6       2012    6       658     521407  4818072 209     40
20:00:47        1/28/2013       1       28      2013    20      663     520602  4818070 211     40
2:00:50 3/5/2009        3       5       2009    2       633     522172  4818075 207     40
10:00:32        1/30/2014       1       30      2014    10      907     521523  4818073 209     40
0:00:48 3/20/2011       3       20      2011    0       659     520989  4818071 210     40
20:00:53        2/8/2013        2       8       2013    20      675     524125  4818082 125     39
10:00:47        3/8/2014        3       8       2014    10      907     521181  4818072 210     40
4:00:53 1/27/2011       1       27      2011    4       642     524137  4818082 125     39
18:00:54        11/27/2010      11      27      2010    18      638     521803  4818074 208     40
6:00:49 2/7/2011        2       7       2011    6       642     524442  4818083 94      40
16:00:53        2/13/2012       2       13      2012    16      665     525773  4818088 91      40
6:00:49 3/21/2011       3       21      2011    6       658     521343  4818072 209     40
20:00:56        1/29/2014       1       29      2014    20      916     523750  4818081 203     40
6:00:41 2/26/2011       2       26      2011    6       650     522111  4818075 207     40
18:00:55        12/23/2012      12      23      2012    18      670     521546  4818073 209     40
2:00:54 2/18/2011       2       18      2011    2       650     521634  4818073 208     40
0:00:30 3/5/2009        3       5       2009    0       633     522168  4818075 207     40
8:00:53 12/10/2012      12      10      2012    8       670     525553  4818087 92      40
12:00:41        2/26/2013       2       26      2013    12      658     522019  4818075 207     40
4:00:50 2/14/2011       2       14      2011    4       638     521799  4818074 208     40
14:00:42        2/4/2012        2       4       2012    14      658     521395  4818073 209     40
14:00:42        2/17/2010       2       17      2010    14      643     525276  4818086 92      40
20:00:48        11/24/2013      11      24      2013    20      914     521782  4818074 208     40
22:00:42        12/21/2012      12      21      2012    22      658     521301  4818073 209     40
18:00:42        1/12/2011       1       12      2011    18      639     524662  4818084 94      40
18:01:01        4/23/2008       4       23      2008    18      633     522463  4818077 206     40
4:00:53 2/13/2011       2       13      2011    4       646     524142  4818082 125     39
18:00:23        4/8/2009        4       8       2009    18      638     524379  4818083 125     39
18:00:42        2/7/2011        2       7       2011    18      655     523571  4818080 204     40
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4:00:20 4/30/2011       4       30      2011    4       667     524969  4818086 93      40
18:00:43        1/18/2012       1       18      2012    18      663     524126  4818083 125     39
10:00:23        1/6/2010        1       6       2010    10      639     521445  4818073 209     40
14:01:12        12/16/2011      12      16      2011    14      667     521718  4818074 208     40
8:00:31 12/18/2013      12      18      2013    8       911     525983  4818090 91      40
0:00:25 1/6/2013        1       6       2013    0       665     524233  4818083 125     39
18:00:31        1/13/2010       1       13      2010    18      633     521730  4818074 208     40
16:00:48        1/7/2009        1       7       2009    16      635     524067  4818082 125     39
18:00:27        4/9/2014        4       9       2014    18      909     525436  4818087 92      40
16:00:55        2/12/2012       2       12      2012    16      663     525654  4818088 91      40
18:00:55        2/1/2010        2       1       2010    18      643     523346  4818080 204     40
4:00:32 11/19/2011      11      19      2011    4       665     524152  4818083 125     39
0:00:51 1/5/2011        1       5       2011    0       642     526003  4818090 91      40
18:00:37        2/16/2013       2       16      2013    18      663     523799  4818082 203     40
18:00:42        4/25/2013       4       25      2013    18      671     521178  4818073 210     40
6:00:54 2/18/2011       2       18      2011    6       657     521551  4818074 209     40
8:00:44 12/6/2012       12      6       2012    8       677     525480  4818088 92      40
14:00:48        1/24/2014       1       24      2014    14      671     521794  4818075 208     40
8:00:41 3/1/2009        3       1       2009    8       633     521930  4818076 208     40
4:00:57 12/16/2012      12      16      2012    4       663     520219  4818070 212     40
16:00:44        12/21/2012      12      21      2012    16      658     521340  4818074 209     40
2:00:54 12/24/2009      12      24      2009    2       633     521704  4818075 208     40
22:00:26        2/7/2011        2       7       2011    22      639     523860  4818082 203     40
18:00:44        12/15/2010      12      15      2010    18      638     521803  4818075 208     40
18:00:41        4/18/2011       4       18      2011    18      667     522809  4818079 205     40
6:00:25 2/18/2011       2       18      2011    6       650     521631  4818075 208     40
10:00:56        4/6/2010        4       6       2010    10      650     522258  4818077 207     40
18:00:34        4/17/2011       4       17      2011    18      664     525221  4818087 92      40
12:00:42        3/14/2013       3       14      2013    12      658     521547  4818075 209     40
18:00:50        4/14/2013       4       14      2013    18      677     521971  4818076 208     40
22:00:42        3/10/2010       3       10      2010    22      640     525657  4818089 91      40
18:00:23        2/12/2012       2       12      2012    18      658     520937  4818073 210     40
18:00:34        12/26/2009      12      26      2009    18      633     521273  4818074 209     40
2:00:38 4/1/2014        4       1       2014    2       907     521881  4818076 208     40
18:00:48        12/7/2011       12      7       2011    18      801     520802  4818072 210     40
18:00:48        1/28/2014       1       28      2014    18      907     521812  4818076 208     40
8:00:26 1/7/2010        1       7       2010    8       633     521668  4818075 208     40
0:00:42 12/12/2011      12      12      2011    0       667     524124  4818084 125     39
18:01:48        1/2/2011        1       2       2011    18      801     520642  4818072 211     40
6:00:57 2/2/2011        2       2       2011    6       638     521977  4818076 208     40
14:00:53        3/26/2011       3       26      2011    14      665     520676  4818072 211     40
22:00:39        2/13/2010       2       13      2010    22      639     524676  4818086 94      40
10:00:47        1/23/2010       1       23      2010    10      633     521932  4818076 208     40
4:00:53 2/2/2011        2       2       2011    4       638     521977  4818076 208     40
22:00:32        2/8/2013        2       8       2013    22      675     524131  4818084 125     39
18:00:41        3/17/2011       3       17      2011    18      658     521410  4818075 209     40
22:00:53        1/29/2011       1       29      2011    22      641     521430  4818075 209     40
10:00:53        1/26/2010       1       26      2010    10      640     521364  4818074 209     40
14:00:36        1/9/2014        1       9       2014    14      908     524210  4818084 125     39
0:01:12 12/24/2009      12      24      2009    0       639     521978  4818077 208     40
18:00:32        2/9/2011        2       9       2011    18      647     521789  4818076 208     40
16:00:56        3/28/2011       3       28      2011    16      655     521727  4818076 208     40
8:00:43 2/14/2014       2       14      2014    8       909     521998  4818077 208     40
10:00:56        12/22/2012      12      22      2012    10      671     521713  4818076 208     40
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0:00:48 12/9/2011       12      9       2011    0       667     525221  4818088 92      40
4:01:08 1/30/2011       1       30      2011    4       646     524978  4818087 93      40
6:00:21 3/20/2012       3       20      2012    6       658     521448  4818075 209     40
8:00:49 2/26/2011       2       26      2011    8       639     522005  4818077 208     40
8:00:43 2/6/2012        2       6       2012    8       658     521409  4818075 209     40
8:00:41 2/7/2011        2       7       2011    8       642     524432  4818085 94      40
18:00:44        2/7/2011        2       7       2011    18      638     523584  4818082 204     40
2:00:22 1/19/2010       1       19      2010    2       643     525324  4818089 92      40
14:00:09        1/9/2011        1       9       2011    14      655     521044  4818074 210     40
8:01:14 1/3/2011        1       3       2011    8       801     520628  4818073 211     40
10:00:54        2/10/2011       2       10      2011    10      638     522339  4818078 207     40
10:00:44        2/24/2011       2       24      2011    10      657     522506  4818079 206     40
6:00:47 3/17/2014       3       17      2014    6       918     526002  4818092 91      40
2:00:41 11/26/2010      11      26      2010    2       640     521961  4818077 208     40
14:01:23        3/30/2011       3       30      2011    14      801     520716  4818073 211     40
20:00:52        12/15/2013      12      15      2013    20      909     525127  4818088 93      40
20:00:24        2/4/2012        2       4       2012    20      658     520892  4818074 210     40
0:00:48 3/16/2010       3       16      2010    0       639     521405  4818076 209     40
2:00:41 12/20/2012      12      20      2012    2       658     521446  4818076 209     40
18:00:54        1/2/2009        1       2       2009    18      634     523983  4818084 203     40
6:00:43 3/14/2010       3       14      2010    6       640     522019  4818078 207     40
14:00:47        12/21/2008      12      21      2008    14      632     521658  4818077 208     40
18:01:42        1/1/2014        1       1       2014    18      914     520732  4818074 211     40
10:00:53        12/26/2009      12      26      2009    10      638     521841  4818077 208     40
6:00:54 1/30/2011       1       30      2011    6       650     525013  4818088 93      40
14:00:44        2/24/2011       2       24      2011    14      647     522441  4818079 206     40
22:00:56        12/14/2010      12      14      2010    22      638     521910  4818078 208     40
6:00:34 3/9/2010        3       9       2010    6       640     526219  4818093 90      40
18:00:54        1/6/2009        1       6       2009    18      635     523592  4818084 204     40
2:00:53 3/28/2011       3       28      2011    2       658     521803  4818078 208     40
16:00:24        2/24/2013       2       24      2013    16      677     520662  4818074 211     40
0:00:23 3/31/2011       3       31      2011    0       668     523710  4818084 203     40
16:01:24        3/23/2014       3       23      2014    16      916     521634  4818077 208     40
0:00:12 2/28/2014       2       28      2014    0       909     523962  4818085 203     40
14:00:54        2/19/2014       2       19      2014    14      909     522377  4818080 207     40
22:00:54        1/12/2011       1       12      2011    22      639     524669  4818088 94      40
18:00:39        1/12/2011       1       12      2011    18      655     523620  4818084 203     40
0:00:44 2/8/2011        2       8       2011    0       639     523861  4818085 203     40
4:00:56 1/28/2011       1       28      2011    4       650     524356  4818087 125     39
4:00:43 4/7/2009        4       7       2009    4       643     521265  4818076 209     40
18:00:24        4/2/2011        4       2       2011    18      663     520873  4818075 210     40
6:00:48 4/7/2009        4       7       2009    6       643     521279  4818076 209     40
0:00:48 3/8/2013        3       8       2013    0       679     524340  4818087 125     39
22:02:30        4/25/2014       4       25      2014    22      908     522890  4818082 205     40
4:00:56 2/18/2011       2       18      2011    4       650     521633  4818077 208     40
0:00:47 4/22/2014       4       22      2014    0       914     522310  4818080 207     40
8:00:49 2/10/2012       2       10      2012    8       663     525165  4818090 93      40
10:00:54        1/1/2013        1       1       2013    10      657     520428  4818074 211     40
18:00:41        3/24/2011       3       24      2011    18      659     521368  4818077 209     40
10:00:54        2/8/2013        2       8       2013    10      675     524614  4818088 94      40
12:00:53        2/15/2014       2       15      2014    12      679     521117  4818076 210     40
6:00:42 3/29/2008       3       29      2008    6       637     521345  4818077 209     40
2:00:27 4/7/2009        4       7       2009    2       643     521165  4818076 210     40
12:00:48        1/16/2010       1       16      2010    12      633     521549  4818077 209     40
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18:00:44        3/20/2012       3       20      2012    18      658     521109  4818076 210     40
8:00:17 2/26/2011       2       26      2011    8       801     521978  4818079 208     40
18:00:31        3/4/2009        3       4       2009    18      633     522188  4818080 207     40
14:00:24        1/22/2011       1       22      2011    14      650     524867  4818089 93      40
2:00:42 1/3/2011        1       3       2011    2       801     520629  4818075 211     40
0:00:41 12/24/2008      12      24      2008    0       632     521716  4818078 208     40
18:00:53        12/30/2013      12      30      2013    18      658     522382  4818080 207     40
10:00:50        2/17/2012       2       17      2012    10      658     521566  4818078 209     40
4:00:44 3/17/2014       3       17      2014    4       918     526008  4818093 91      40
18:01:11        4/10/2010       4       10      2010    18      646     522165  4818080 207     40
8:00:49 3/25/2011       3       25      2011    8       661     521954  4818079 208     40
18:00:48        4/13/2010       4       13      2010    18      654     521977  4818079 208     40
0:00:53 3/11/2010       3       11      2010    0       640     525660  4818092 91      40
6:00:12 2/23/2011       2       23      2011    6       653     521381  4818077 209     40
20:00:54 3/10/2014 3 10 2014 20 917 525797 4818093 91 40
8:00:54 4/26/2011 4 26 2011 8 655 521808 4818079 208 40
4:00:48 1/3/2011 1 3 2011 4 801 520639 4818075 211 40
22:00:32 4/6/2012 4 6 2012 22 676 525953 4818093 91 40
0:00:50 3/7/2011 3 7 2011 0 655 521613 4818078 208 40
14:00:54 12/21/2013 12 21 2013 14 917 521444 4818078 209 40
10:00:56 2/10/2013 2 10 2013 10 665 521484 4818078 209 40
14:00:41 1/20/2011 1 20 2011 14 655 522173 4818080 207 40
2:01:48 1/7/2011 1 7 2011 2 639 522738 4818082 206 40
20:00:40 4/4/2014 4 4 2014 20 916 525399 4818092 92 40
8:00:54 2/2/2011 2 2 2011 8 638 521978 4818080 208 40
10:00:54 2/13/2012 2 13 2012 10 658 521857 4818079 208 40
22:00:55 2/13/2012 2 13 2012 22 663 524375 4818088 125 39
18:00:39 4/25/2013 4 25 2013 18 679 521050 4818077 210 40
6:00:41 2/26/2012 2 26 2012 6 665 523569 4818085 204 40
18:00:42 3/26/2011 3 26 2011 18 660 524200 4818087 125 39
2:00:43 4/4/2014 4 4 2014 2 907 524438 4818088 94 40
12:00:54 2/11/2013 2 11 2013 12 677 522015 4818080 207 40
22:00:53 12/30/2010 12 30 2010 22 801 523558 4818085 204 40
18:00:30 1/18/2010 1 18 2010 18 646 521502 4818078 209 40
0:01:14 1/1/2010 1 1 2010 0 643 523355 4818084 204 40
18:01:14 3/14/2010 3 14 2010 18 641 521242 4818077 209 40
8:00:48 4/26/2011 4 26 2011 8 669 524364 4818088 125 39
18:00:21 12/21/2012 12 21 2012 18 658 521296 4818078 209 40
4:00:19 12/21/2010 12 21 2010 4 657 520800 4818076 210 40
22:00:43 12/24/2013 12 24 2013 22 911 523760 4818086 203 40
4:00:23 1/30/2011 1 30 2011 4 650 525010 4818091 93 40
22:01:25 4/20/2010 4 20 2010 22 654 524475 4818089 94 40
18:00:54 4/6/2011 4 6 2011 18 654 524884 4818090 93 40
8:00:48 2/18/2011 2 18 2011 8 638 522051 4818080 207 40
10:00:26 2/25/2013 2 25 2013 10 677 522206 4818081 207 40
8:00:47 3/19/2010 3 19 2010 8 656 521145 4818077 210 40
2:00:55 3/28/2011 3 28 2011 2 669 524219 4818088 125 39
12:00:54 1/9/2011 1 9 2011 12 646 521331 4818078 209 40
4:00:30 3/29/2011 3 29 2011 4 666 521829 4818080 208 40
12:00:41 2/7/2014 2 7 2014 12 917 521766 4818080 208 40
18:00:54 12/26/2011 12 26 2011 18 650 525741 4818094 91 40
10:00:47 1/22/2010 1 22 2010 10 643 522119 4818081 207 40
6:00:38 4/6/2011 4 6 2011 6 668 524249 4818088 125 39
4:00:44 3/20/2012 3 20 2012 4 658 521442 4818079 209 40
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10:00:39 12/28/2010 12 28 2010 10 638 524327 4818088 125 39
18:00:24 4/15/2011 4 15 2011 18 655 523030 4818084 205 40
8:00:48 3/26/2008 3 26 2008 8 635 521872 4818080 208 40
8:01:21 3/14/2011 3 14 2011 8 654 521922 4818080 208 40
0:00:55 4/12/2012 4 12 2012 0 666 526000 4818095 91 40
16:00:48 12/27/2012 12 27 2012 16 663 521095 4818078 210 40
18:01:11 1/31/2010 1 31 2010 18 643 522440 4818082 206 40
0:00:50 3/14/2014 3 14 2014 0 909 521697 4818080 208 40
8:01:11 12/28/2010 12 28 2010 8 642 524998 4818091 93 40
16:00:54 4/25/2013 4 25 2013 16 671 521313 4818079 209 40
12:00:46 2/21/2013 2 21 2013 12 665 521119 4818078 210 40
14:00:48 1/17/2010 1 17 2010 14 639 521678 4818080 208 40
22:00:48 3/4/2009 3 4 2009 22 633 522184 4818081 207 40
20:00:43 4/10/2013 4 10 2013 20 658 522997 4818084 205 40
18:00:55 3/26/2011 3 26 2011 18 669 524020 4818088 125 39
6:00:56 2/14/2014 2 14 2014 6 909 522005 4818081 207 40
22:00:45 12/17/2008 12 17 2008 22 637 524264 4818089 125 39
12:01:17 2/5/2012 2 5 2012 12 658 521364 4818079 209 40
18:00:54 11/20/2010 11 20 2010 18 642 524272 4818089 125 39
18:00:43 1/16/2010 1 16 2010 18 633 521732 4818080 208 40
18:01:11 2/12/2012 2 12 2012 18 641 520812 4818077 210 40
18:00:33 12/20/2012 12 20 2012 18 658 521292 4818079 209 40
20:01:11 2/11/2012 2 11 2012 20 663 525087 4818092 93 40
18:00:17 2/12/2011 2 12 2011 18 801 523660 4818087 203 40
14:00:53 12/16/2008 12 16 2008 14 634 521967 4818081 208 40
20:00:48 3/10/2014 3 10 2014 20 908 525651 4818094 91 40
14:00:23 1/10/2011 1 10 2011 14 654 521987 4818081 208 40
4:00:44 3/25/2011 3 25 2011 4 661 521953 4818081 208 40
22:00:53 11/25/2011 11 25 2011 22 665 524310 4818089 125 39
10:01:12 2/21/2013 2 21 2013 10 679 521073 4818078 210 40
10:00:25 2/9/2009 2 9 2009 10 632 521468 4818080 209 40
10:01:06 3/8/2013 3 8 2013 10 671 521259 4818079 209 40
10:00:52 3/19/2012 3 19 2012 10 658 521545 4818080 209 40
10:01:30 1/9/2011 1 9 2011 10 650 521406 4818080 209 40
8:00:48 1/9/2011 1 9 2011 8 646 521265 4818079 209 40
12:00:36 3/24/2011 3 24 2011 12 659 522214 4818082 207 40
2:00:53 3/20/2011 3 20 2011 2 655 521280 4818079 209 40
8:00:53 4/2/2010 4 2 2010 8 746 524688 4818091 94 40
18:00:53 4/23/2014 4 23 2014 18 908 521881 4818081 208 40
8:00:24 3/26/2011 3 26 2011 8 665 521498 4818080 209 40
12:01:24 1/28/2011 1 28 2011 12 801 525113 4818093 93 40
22:00:53 2/15/2013 2 15 2013 22 663 523583 4818087 204 40
12:00:53 2/19/2014 2 19 2014 12 679 522501 4818084 206 40
10:00:42 1/4/2011 1 4 2011 10 653 521684 4818081 208 40
16:00:37 3/30/2011 3 30 2011 16 801 520705 4818078 211 40
18:00:21 1/30/2009 1 30 2009 18 637 522824 4818085 205 40
0:00:42 2/14/2012 2 14 2012 0 663 524372 4818090 125 39
0:00:54 1/6/2013 1 6 2013 0 663 524214 4818090 125 39
6:00:54 12/23/2012 12 23 2012 6 663 522290 4818083 207 40
12:00:47 11/30/2010 11 30 2010 12 657 520472 4818077 211 40
8:00:53 12/30/2013 12 30 2013 8 917 522423 4818083 206 40
18:00:53 3/31/2011 3 31 2011 18 655 520915 4818079 210 40
10:00:49 2/12/2013 2 12 2013 10 665 521852 4818082 208 40
4:00:53 2/23/2011 2 23 2011 4 653 521403 4818080 209 40
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20:00:54 2/13/2012 2 13 2012 20 663 523551 4818087 204 40
6:00:15 3/25/2011 3 25 2011 6 661 521954 4818082 208 40
6:00:54 3/22/2008 3 22 2008 6 634 521421 4818080 209 40
22:00:43 3/26/2009 3 26 2009 22 638 521353 4818080 209 40
18:00:54 12/20/2012 12 20 2012 18 680 521438 4818080 209 40
8:01:06 4/24/2009 4 24 2009 8 640 526007 4818097 91 40
10:00:51 3/3/2013 3 3 2013 10 665 521910 4818082 208 40
4:00:56 4/30/2011 4 30 2011 4 664 525670 4818095 91 40
14:00:54 2/12/2013 2 12 2013 14 677 522083 4818083 207 40
12:00:53 3/1/2011 3 1 2011 12 653 522323 4818084 207 40
8:00:50 3/21/2010 3 21 2010 8 657 521077 4818080 210 40
18:00:54 3/25/2010 3 25 2010 18 640 524683 4818092 94 40
2:01:23 12/20/2010 12 20 2010 2 638 523603 4818088 204 40
14:00:43 12/25/2008 12 25 2008 14 632 521888 4818082 208 40
18:00:47 11/25/2010 11 25 2010 18 647 521456 4818081 209 40
18:00:55 4/15/2011 4 15 2011 18 665 522806 4818085 206 40
14:00:55 1/8/2011 1 8 2011 14 641 521290 4818080 209 40
16:00:53 3/7/2013 3 7 2013 16 671 520776 4818079 211 40
10:01:01 12/21/2012 12 21 2012 10 680 521493 4818081 209 40
10:00:26 3/27/2010 3 27 2010 10 657 521842 4818082 208 40
8:00:56 12/23/2012 12 23 2012 8 679 524216 4818091 125 39
10:01:18 2/13/2014 2 13 2014 10 917 521966 4818083 208 40
14:00:20 3/13/2010 3 13 2010 14 641 521617 4818082 208 40
12:00:47 1/4/2011 1 4 2011 12 653 521676 4818082 208 40
18:00:52 2/6/2013 2 6 2013 18 680 523956 4818090 203 40
4:00:36 3/22/2008 3 22 2008 4 634 521419 4818081 209 40
18:00:52 2/28/2012 2 28 2012 18 663 523549 4818089 204 40
14:00:48 2/9/2011 2 9 2011 14 638 522300 4818084 207 40
6:00:31 1/3/2011 1 3 2011 6 801 520635 4818079 211 40
16:02:10 3/13/2010 3 13 2010 16 642 521607 4818082 208 40
0:00:48 5/1/2013 5 1 2013 0 658 525827 4818097 91 40
18:01:17 12/18/2013 12 18 2013 18 908 521488 4818082 209 40
10:00:55 2/23/2009 2 23 2009 10 634 522476 4818085 206 40
10:00:40 2/25/2013 2 25 2013 10 665 522177 4818084 207 40
18:00:22 4/6/2011 4 6 2011 18 668 525992 4818098 91 40
8:00:51 3/1/2011 3 1 2011 8 655 522075 4818084 207 40
2:00:42 1/12/2013 1 12 2013 2 675 524263 4818091 125 39
16:00:44 3/10/2011 3 10 2011 16 655 522383 4818085 207 40
18:00:30 3/31/2009 3 31 2009 18 634 522426 4818085 206 40
18:01:21 3/9/2010 3 9 2010 18 638 525686 4818097 91 40
0:01:12 3/9/2010 3 9 2010 0 647 525766 4818097 91 40
18:00:49 12/25/2012 12 25 2012 18 665 521063 4818081 210 40
22:00:48 3/10/2010 3 10 2010 22 643 525647 4818097 91 40
10:00:42 4/21/2011 4 21 2011 10 664 522450 4818085 206 40
6:00:48 1/30/2011 1 30 2011 6 646 524990 4818094 93 40
6:00:43 2/17/2010 2 17 2010 6 639 525087 4818095 93 40
12:00:23 1/3/2011 1 3 2011 12 653 524007 4818091 203 40
10:00:53 2/8/2011 2 8 2011 10 647 520795 4818080 211 40
18:00:33 1/25/2011 1 25 2011 18 639 523616 4818089 203 40
6:00:54 12/16/2010 12 16 2010 6 647 521449 4818082 209 40
12:00:48 12/21/2013 12 21 2013 12 909 521946 4818084 208 40
0:00:26 11/24/2010 11 24 2010 0 638 521794 4818083 208 40
6:00:38 2/23/2011 2 23 2011 6 650 521405 4818082 209 40
2:00:55 1/10/2014 1 10 2014 2 917 523676 4818090 203 40
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0:00:21 3/27/2009 3 27 2009 0 638 521357 4818082 209 40
0:00:53 2/16/2013 2 16 2013 0 663 523580 4818089 204 40
2:01:11 3/28/2011 3 28 2011 2 655 521820 4818083 208 40
10:00:55 11/28/2010 11 28 2010 10 643 521411 4818082 209 40
18:00:47 12/9/2012 12 9 2012 18 670 525076 4818095 93 40
18:00:54 2/5/2011 2 5 2011 18 639 525764 4818097 91 40
10:00:53 3/13/2010 3 13 2010 10 644 521465 4818082 209 40
22:00:11 4/14/2008 4 14 2008 22 631 524158 4818092 125 39
14:00:36 12/23/2012 12 23 2012 14 658 521476 4818082 209 40
16:00:42 1/29/2011 1 29 2011 16 657 520870 4818081 210 40
4:00:58 1/19/2010 1 19 2010 4 642 525655 4818097 91 40
12:00:54 2/6/2013 2 6 2013 12 677 521333 4818082 209 40
2:00:53 12/24/2008 12 24 2008 2 632 521717 4818083 208 40
10:00:55 1/10/2009 1 10 2009 10 633 522463 4818086 206 40
0:00:50 1/27/2011 1 27 2011 0 801 524014 4818091 203 40
6:00:42 1/8/2013 1 8 2013 6 677 520410 4818079 211 40
2:00:54 2/14/2010 2 14 2010 2 647 525194 4818096 93 40
6:01:11 2/27/2013 2 27 2013 6 665 522110 4818085 207 40
2:00:41 3/7/2011 3 7 2011 2 655 521670 4818083 208 40
14:00:21 2/15/2011 2 15 2011 14 657 522503 4818086 206 40
12:00:58 1/15/2014 1 15 2014 12 671 521890 4818084 208 40
10:00:23 3/19/2011 3 19 2011 10 659 521201 4818082 209 40
0:00:53 1/12/2010 1 12 2010 0 641 520882 4818081 210 40
0:00:18 4/8/2011 4 8 2011 0 658 524123 4818092 125 39
12:00:42 4/21/2011 4 21 2011 12 664 522450 4818086 206 40
22:00:48 1/17/2009 1 17 2009 22 634 524057 4818092 125 39
18:01:12 2/12/2013 2 12 2013 18 665 521905 4818084 208 40
18:00:24 4/20/2008 4 20 2008 18 636 525566 4818097 92 40
18:01:17 4/2/2008 4 2 2008 18 634 523270 4818089 204 40
0:00:48 2/14/2010 2 14 2010 0 638 524417 4818093 94 40
8:00:53 2/14/2011 2 14 2011 8 641 521454 4818083 209 40
18:00:41 2/26/2010 2 26 2010 18 633 521728 4818084 208 40
0:00:50 1/24/2011 1 24 2011 0 638 523931 4818091 203 40
8:00:53 2/14/2011 2 14 2011 8 638 521857 4818084 208 40
20:00:23 4/19/2014 4 19 2014 20 916 520726 4818081 211 40
22:00:53 2/15/2013 2 15 2013 22 679 523564 4818090 204 40
0:00:53 2/18/2010 2 18 2010 0 639 524361 4818093 125 39
0:00:42 1/3/2011 1 3 2011 0 801 520624 4818081 211 40
2:00:48 3/27/2009 3 27 2009 2 638 521355 4818083 209 40
0:00:53 2/2/2012 2 2 2012 0 665 523237 4818089 204 40
0:00:48 1/6/2013 1 6 2013 0 675 524200 4818093 125 39
12:00:53 1/27/2009 1 27 2009 12 632 521397 4818083 209 40
2:00:48 4/4/2009 4 4 2009 2 644 521940 4818085 208 40
10:00:47 3/15/2014 3 15 2014 10 679 521246 4818083 209 40
0:00:45 12/8/2011 12 8 2011 0 650 525673 4818098 91 40
20:00:53 3/7/2013 3 7 2013 20 679 524386 4818093 125 39
0:00:53 12/26/2012 12 26 2012 0 665 521029 4818082 210 40
10:00:47 3/13/2010 3 13 2010 10 638 521478 4818084 209 40
12:00:54 1/10/2009 1 10 2009 12 633 522461 4818087 206 40
4:00:35 12/21/2008 12 21 2008 4 634 524267 4818093 125 39
22:00:53 4/25/2011 4 25 2011 22 662 524991 4818096 93 40
6:00:42 3/19/2012 3 19 2012 6 666 520942 4818082 210 40
4:01:42 3/14/2010 3 14 2010 4 638 521803 4818085 208 40
18:00:54 3/8/2009 3 8 2009 18 637 523566 4818091 204 40
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18:00:52 11/27/2010 11 27 2010 18 653 520671 4818081 211 40
16:00:47 1/15/2010 1 15 2010 16 647 520812 4818082 210 40
0:00:32 2/26/2014 2 26 2014 0 917 521612 4818084 208 40
10:00:54 4/5/2013 4 5 2013 10 679 522092 4818086 207 40
22:00:54 1/9/2011 1 9 2011 22 638 521394 4818084 209 40
18:00:46 12/31/2009 12 31 2009 18 641 524539 4818094 94 40
2:00:26 5/5/2009 5 5 2009 2 645 525838 4818099 91 40
14:00:55 1/15/2010 1 15 2010 14 647 520836 4818082 210 40
22:00:48 4/3/2010 4 3 2010 22 746 524947 4818096 93 40
20:00:54 12/19/2012 12 19 2012 20 665 524706 4818095 94 40
0:00:48 2/16/2013 2 16 2013 0 679 523564 4818091 204 40
18:00:47 1/28/2011 1 28 2011 18 647 520585 4818081 211 40
20:00:47 4/7/2014 4 7 2014 20 917 520258 4818080 212 40
12:00:56 12/16/2011 12 16 2011 12 667 521714 4818085 208 40
12:00:47 11/28/2010 11 28 2010 12 643 521404 4818084 209 40
10:00:49 2/25/2009 2 25 2009 10 634 521234 4818083 209 40
10:00:25 4/1/2010 4 1 2010 10 641 524484 4818094 94 40
16:00:23 3/28/2011 3 28 2011 16 663 522322 4818087 207 40
10:00:49 2/13/2014 2 13 2014 10 916 521935 4818086 208 40
0:00:24 2/17/2013 2 17 2013 0 679 523628 4818092 203 40
0:00:43 3/19/2010 3 19 2010 0 638 522300 4818087 207 40
10:00:53 4/6/2010 4 6 2010 10 639 522158 4818087 207 40
16:02:11 3/7/2010 3 7 2010 16 641 520846 4818082 210 40
22:00:54 1/25/2011 1 25 2011 22 650 523891 4818093 203 40
2:00:49 2/4/2014 2 4 2014 2 907 523569 4818091 204 40
18:00:48 1/2/2011 1 2 2011 18 801 520623 4818082 211 40
22:00:53 12/26/2011 12 26 2011 22 650 525608 4818099 92 40
12:00:50 3/8/2014 3 8 2014 12 907 521225 4818084 209 40
18:00:54 2/20/2010 2 20 2010 18 647 525974 4818100 91 40
4:00:55 2/23/2011 2 23 2011 4 650 521402 4818084 209 40
6:00:54 2/14/2010 2 14 2010 6 638 524190 4818094 125 39
4:00:54 4/5/2014 4 5 2014 4 908 524475 4818095 94 40
18:00:50 1/28/2011 1 28 2011 18 639 525467 4818099 92 40
18:00:41 3/2/2009 3 2 2009 18 637 523660 4818092 203 40
8:00:56 3/22/2013 3 22 2013 8 679 521397 4818084 209 40
8:00:53 12/25/2009 12 25 2009 8 643 521434 4818085 209 40
18:00:53 12/21/2009 12 21 2009 18 647 521237 4818084 209 40
8:00:53 3/11/2011 3 11 2011 8 655 521917 4818086 208 40
12:01:39 2/27/2011 2 27 2011 12 639 521355 4818084 209 40
16:00:47 3/28/2011 3 28 2011 16 666 521965 4818086 208 40
14:00:47 12/20/2012 12 20 2012 14 680 521437 4818085 209 40
4:00:44 11/28/2013 11 28 2013 4 914 521395 4818085 209 40
22:00:48 4/23/2012 4 23 2012 22 672 522334 4818088 207 40
18:00:48 4/14/2013 4 14 2013 18 679 520862 4818083 210 40
2:00:54 2/23/2011 2 23 2011 2 653 521398 4818085 209 40
2:00:24 12/21/2008 12 21 2008 2 634 524264 4818095 125 39
8:00:36 1/23/2010 1 23 2010 8 647 520387 4818082 212 40
4:00:55 2/22/2013 2 22 2013 4 679 521182 4818084 210 40
14:01:37 3/20/2013 3 20 2013 14 677 521834 4818086 208 40
8:00:49 3/3/2010 3 3 2010 8 647 521888 4818087 208 40
8:00:53 4/2/2010 4 2 2010 8 640 524229 4818095 125 39
14:00:36 1/28/2011 1 28 2011 14 639 525119 4818098 93 40
0:00:55 2/3/2010 2 3 2010 0 640 524825 4818097 93 40
2:00:54 1/29/2011 1 29 2011 2 801 524683 4818096 94 40
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22:00:21 3/12/2011 3 12 2011 22 650 521448 4818085 209 40
22:00:24 1/2/2011 1 2 2011 22 801 520624 4818083 211 40
0:00:49 1/30/2011 1 30 2011 0 657 521389 4818085 209 40
12:00:54 1/15/2014 1 15 2014 12 914 521302 4818085 209 40
18:00:47 1/2/2014 1 2 2014 18 907 520689 4818083 211 40
4:00:54 4/1/2014 4 1 2014 4 909 521644 4818086 208 40
12:00:53 1/15/2011 1 15 2011 12 654 521274 4818085 209 40
8:00:54 4/2/2010 4 2 2010 8 638 524430 4818096 94 40
2:01:42 2/14/2012 2 14 2012 2 665 524291 4818095 125 39
0:00:12 1/30/2011 1 30 2011 0 641 521427 4818086 209 40
0:00:53 4/4/2010 4 4 2010 0 746 524948 4818098 93 40
16:00:41 2/13/2014 2 13 2014 16 679 522124 4818088 207 40
22:00:19 4/8/2009 4 8 2009 22 641 524016 4818094 125 39
8:00:31 3/8/2011 3 8 2011 8 655 521472 4818086 209 40
0:00:35 3/9/2009 3 9 2009 0 637 523560 4818093 204 40
14:00:53 3/21/2010 3 21 2010 14 643 520779 4818084 211 40
20:00:33 3/16/2014 3 16 2014 20 917 524369 4818096 125 39
6:00:54 3/29/2011 3 29 2011 6 663 521871 4818087 208 40
8:00:41 12/21/2012 12 21 2012 8 680 521496 4818086 209 40
22:00:50 4/7/2009 4 7 2009 22 646 521174 4818085 210 40
16:01:00 3/13/2010 3 13 2010 16 640 521211 4818085 209 40
18:01:08 4/23/2012 4 23 2012 18 672 522321 4818089 207 40
18:00:37 4/6/2011 4 6 2011 18 662 525134 4818099 93 40
16:00:40 1/23/2011 1 23 2011 16 642 524136 4818095 125 39
6:01:00 2/4/2014 2 4 2014 6 907 523571 4818093 204 40
22:00:48 4/2/2012 4 2 2012 22 672 524874 4818098 93 40
18:00:58 2/28/2011 2 28 2011 18 642 522732 4818091 206 40
0:00:48 3/18/2010 3 18 2010 0 644 521904 4818088 208 40
4:00:44 1/17/2011 1 17 2011 4 646 521410 4818086 209 40
4:00:54 2/19/2010 2 19 2010 4 646 525122 4818099 93 40
18:00:54 1/28/2011 1 28 2011 18 646 525045 4818099 93 40
4:00:54 2/14/2010 2 14 2010 4 647 525195 4818100 93 40
2:00:47 3/29/2011 3 29 2011 2 663 521868 4818088 208 40
22:00:31 2/13/2010 2 13 2010 22 638 524418 4818097 94 40
18:00:54 4/15/2008 4 15 2008 18 633 520310 4818083 212 40
14:00:50 4/10/2010 4 10 2010 14 647 521849 4818088 208 40
10:00:42 3/6/2011 3 6 2011 10 654 521561 4818087 209 40
14:00:42 3/5/2014 3 5 2014 14 909 522456 4818090 206 40
6:00:33 12/21/2012 12 21 2012 6 680 521493 4818087 209 40
14:00:54 12/22/2012 12 22 2012 14 671 521547 4818087 209 40
8:00:47 4/6/2008 4 6 2008 8 633 522327 4818090 207 40
6:00:17 2/5/2009 2 5 2009 6 632 521944 4818089 208 40
22:00:49 3/7/2010 3 7 2010 22 647 524093 4818096 125 39
4:00:54 12/21/2012 12 21 2012 4 680 521494 4818087 209 40
4:00:42 1/20/2010 1 20 2010 4 642 525740 4818102 91 40
14:00:26 12/27/2012 12 27 2012 14 663 521166 4818086 210 40
6:00:41 2/14/2011 2 14 2011 6 654 521468 4818087 209 40
6:00:42 3/3/2010 3 3 2010 6 647 521889 4818088 208 40
22:00:54 11/27/2010 11 27 2010 22 801 521994 4818089 208 40
8:00:47 3/21/2010 3 21 2010 8 643 521074 4818086 210 40
12:00:55 2/19/2014 2 19 2014 12 914 522415 4818090 206 40
2:01:12 1/20/2010 1 20 2010 2 642 525738 4818102 91 40
22:00:55 12/20/2012 12 20 2012 22 680 521436 4818087 209 40
12:00:54 4/16/2012 4 16 2012 12 671 521822 4818088 208 40
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8:00:41 1/19/2012 1 19 2012 8 663 525135 4818100 93 40
18:00:55 3/13/2009 3 13 2009 18 643 521230 4818087 209 40
4:00:47 4/4/2009 4 4 2009 4 644 522026 4818089 207 40
4:00:47 3/29/2011 3 29 2011 4 663 521868 4818089 208 40
18:00:42 3/25/2012 3 25 2012 18 675 521310 4818087 209 40
4:00:41 1/12/2013 1 12 2013 4 675 524253 4818097 125 39
4:00:53 12/25/2009 12 25 2009 4 643 521400 4818087 209 40
18:00:45 3/12/2010 3 12 2010 18 646 520674 4818085 211 40
4:00:37 2/10/2014 2 10 2014 4 907 523576 4818095 204 40
14:00:54 4/8/2013 4 8 2013 14 671 521248 4818087 209 40
14:00:53 3/7/2011 3 7 2011 14 655 520598 4818085 211 40
8:00:41 3/23/2011 3 23 2011 8 661 521787 4818089 208 40
8:00:47 12/17/2013 12 17 2013 8 914 521338 4818087 209 40
18:00:43 4/7/2012 4 7 2012 18 670 525290 4818101 92 40
10:01:17 2/9/2014 2 9 2014 10 916 521367 4818087 209 40
12:01:11 3/24/2011 3 24 2011 12 654 522361 4818091 207 40
0:00:46 12/21/2013 12 21 2013 0 909 522350 4818091 207 40
2:00:46 4/30/2011 4 30 2011 2 664 525681 4818103 91 40
22:00:54 2/13/2012 2 13 2012 22 665 524294 4818097 125 39
16:00:41 12/22/2012 12 22 2012 16 671 521545 4818088 209 40
22:00:54 12/11/2010 12 11 2010 22 641 524136 4818097 125 39
6:00:50 3/29/2008 3 29 2008 6 636 521342 4818087 209 40
22:00:56 4/7/2011 4 7 2011 22 666 524385 4818098 125 39
18:00:55 2/5/2010 2 5 2010 18 640 521102 4818087 210 40
18:01:24 12/22/2012 12 22 2012 18 677 521681 4818089 208 40
18:00:53 12/21/2009 12 21 2009 18 633 521388 4818088 209 40
18:01:17 11/27/2013 11 27 2013 18 914 520704 4818086 211 40
10:00:25 1/6/2012 1 6 2012 10 658 521362 4818088 209 40
12:00:55 3/19/2012 3 19 2012 12 666 521707 4818089 208 40
18:00:48 4/15/2011 4 15 2011 18 664 523074 4818093 205 40
14:00:41 2/9/2011 2 9 2011 14 650 521673 4818089 208 40
8:01:18 3/27/2011 3 27 2011 8 654 522060 4818090 207 40
0:00:42 4/4/2010 4 4 2010 0 644 524895 4818100 93 40
6:01:18 3/22/2014 3 22 2014 6 914 524341 4818098 125 39
10:00:54 3/15/2014 3 15 2014 10 909 521338 4818088 209 40
22:00:31 3/10/2014 3 10 2014 22 917 525790 4818103 91 40
2:01:11 2/20/2013 2 20 2013 2 663 521389 4818088 209 40
18:00:48 3/24/2009 3 24 2009 18 635 522176 4818091 207 40
16:00:35 1/28/2009 1 28 2009 16 632 521338 4818088 209 40
4:00:51 11/24/2010 11 24 2010 4 650 521761 4818089 208 40
22:00:54 3/8/2010 3 8 2010 22 643 525949 4818104 91 40
8:00:47 4/6/2008 4 6 2008 8 632 522191 4818091 207 40
0:00:47 4/3/2010 4 3 2010 0 644 525859 4818104 91 40
0:00:24 12/24/2012 12 24 2012 0 677 521516 4818089 209 40
0:00:34 2/14/2012 2 14 2012 0 665 524294 4818098 125 39
2:00:18 1/29/2009 1 29 2009 2 632 521286 4818088 209 40
0:00:23 1/29/2009 1 29 2009 0 632 521300 4818088 209 40
6:00:47 3/12/2009 3 12 2009 6 640 522003 4818090 208 40
20:00:18 12/13/2013 12 13 2013 20 914 521404 4818089 209 40
8:00:47 3/26/2011 3 26 2011 8 669 521628 4818089 208 40
12:00:42 2/23/2009 2 23 2009 12 633 522289 4818091 207 40
14:00:41 2/3/2009 2 3 2009 14 632 521984 4818090 208 40
16:00:47 1/20/2011 1 20 2011 16 641 522795 4818093 206 40
16:01:18 3/20/2010 3 20 2010 16 653 521126 4818088 210 40
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22:00:42 1/29/2011 1 29 2011 22 657 521385 4818089 209 40
4:00:35 2/4/2014 2 4 2014 4 907 523569 4818096 204 40
12:00:44 4/26/2011 4 26 2011 12 658 525544 4818103 92 40
6:00:49 3/14/2010 3 14 2010 6 646 522033 4818091 207 40
6:00:27 2/10/2012 2 10 2012 6 663 524924 4818101 93 40
2:01:14 5/10/2011 5 10 2011 2 669 523024 4818094 205 40
8:00:56 2/23/2011 2 23 2011 8 650 521417 4818089 209 40
2:00:33 3/11/2010 3 11 2010 2 640 525659 4818104 91 40
10:00:54 1/26/2014 1 26 2014 10 909 521723 4818090 208 40
6:00:32 4/5/2014 4 5 2014 6 908 524472 4818099 94 40
20:00:43 12/16/2013 12 16 2013 20 907 524627 4818100 94 40
2:00:42 2/23/2011 2 23 2011 2 650 521395 4818089 209 40
16:00:48 3/9/2011 3 9 2011 16 801 521714 4818090 208 40
8:00:30 3/23/2011 3 23 2011 8 658 521949 4818091 208 40
14:00:24 1/15/2010 1 15 2010 14 633 521401 4818089 209 40
10:00:51 2/1/2013 2 1 2013 10 665 521494 4818089 209 40
14:00:48 12/22/2013 12 22 2013 14 914 521362 4818089 209 40
14:00:52 4/6/2014 4 6 2014 14 907 522212 4818092 207 40
2:00:53 4/4/2011 4 4 2011 2 663 524559 4818100 94 40
22:00:54 4/2/2008 4 2 2008 22 636 523298 4818096 204 40
4:01:11 3/31/2008 3 31 2008 4 637 523787 4818097 203 40
20:00:42 12/25/2012 12 25 2012 20 665 521060 4818088 210 40
12:00:47 2/23/2009 2 23 2009 12 634 522484 4818093 206 40
6:00:23 2/27/2011 2 27 2011 6 653 521436 4818090 209 40
10:00:28 1/16/2010 1 16 2010 10 633 521543 4818090 209 40
8:00:56 2/14/2014 2 14 2014 8 679 521894 4818091 208 40
2:00:20 2/17/2009 2 17 2009 2 633 521262 4818089 209 40
4:00:42 12/20/2010 12 20 2010 4 638 523607 4818097 204 40
22:00:41 1/9/2014 1 9 2014 22 917 523872 4818098 203 40
10:00:54 2/3/2014 2 3 2014 10 908 521420 4818090 209 40
12:00:53 12/29/2009 12 29 2009 12 639 521282 4818089 209 40
18:00:53 4/18/2011 4 18 2011 18 801 524834 4818102 93 40
14:00:54 1/4/2011 1 4 2011 14 642 525887 4818106 91 40
10:00:44 3/14/2013 3 14 2013 10 658 521540 4818090 209 40
4:00:21 2/8/2009 2 8 2009 4 637 525021 4818102 93 40
0:00:48 2/10/2014 2 10 2014 0 907 523576 4818097 204 40
14:01:26 1/21/2014 1 21 2014 14 671 521240 4818089 209 40
22:00:47 12/25/2012 12 25 2012 22 665 521063 4818089 210 40
10:00:55 3/24/2011 3 24 2011 10 801 522203 4818092 207 40
8:00:53 3/28/2013 3 28 2013 8 663 524960 4818102 93 40
0:00:50 2/6/2010 2 6 2010 0 640 521109 4818089 210 40
22:00:18 2/7/2011 2 7 2011 22 650 520650 4818088 211 40
8:00:54 1/29/2011 1 29 2011 8 654 521970 4818092 208 40
18:00:20 3/27/2011 3 27 2011 18 667 524890 4818102 93 40
8:00:17 2/27/2011 2 27 2011 8 653 521446 4818090 209 40
8:00:13 3/27/2010 3 27 2010 8 647 521831 4818092 208 40
2:00:23 3/16/2014 3 16 2014 2 909 522383 4818093 207 40
6:00:41 2/14/2014 2 14 2014 6 679 521894 4818092 208 40
14:00:47 2/23/2009 2 23 2009 14 634 522488 4818094 206 40
2:00:54 3/15/2014 3 15 2014 2 679 521330 4818090 209 40
10:00:54 4/21/2011 4 21 2011 10 655 522027 4818092 207 40
4:00:55 11/26/2010 11 26 2010 4 638 521499 4818091 209 40
18:00:56 12/30/2013 12 30 2013 18 917 522318 4818093 207 40
18:00:47 2/5/2010 2 5 2010 18 643 524277 4818100 125 39
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6:00:55 4/4/2009 4 4 2009 6 644 522025 4818092 207 40
10:00:53 11/30/2010 11 30 2010 10 654 520478 4818088 211 40
20:00:43 12/21/2012 12 21 2012 20 658 521310 4818090 209 40
2:00:53 3/29/2011 3 29 2011 2 666 521822 4818092 208 40
22:00:38 12/15/2013 12 15 2013 22 914 521424 4818091 209 40
22:00:53 12/8/2011 12 8 2011 22 667 525636 4818105 91 40
14:00:49 11/30/2010 11 30 2010 14 654 520484 4818088 211 40
6:00:54 2/18/2011 2 18 2011 6 654 521975 4818092 208 40
22:00:26 2/8/2014 2 8 2014 22 907 523820 4818099 203 40
22:00:53 2/15/2011 2 15 2011 22 801 524097 4818100 125 39
8:00:32 1/14/2012 1 14 2012 8 663 525474 4818105 92 40
2:00:53 2/18/2011 2 18 2011 2 654 521975 4818093 208 40
14:00:21 3/24/2009 3 24 2009 14 644 521992 4818093 208 40
8:01:18 3/27/2011 3 27 2011 8 655 522071 4818093 207 40
8:00:49 4/1/2010 4 1 2010 8 641 524482 4818101 94 40
0:00:30 3/9/2010 3 9 2010 0 643 525954 4818107 91 40
4:00:54 4/14/2009 4 14 2009 4 639 524214 4818100 125 39
18:00:44 1/17/2009 1 17 2009 18 634 524055 4818100 125 39
18:01:24 3/19/2010 3 19 2010 18 647 520520 4818088 211 40
0:01:55 4/8/2009 4 8 2009 0 646 521174 4818090 210 40
6:00:53 12/4/2012 12 4 2012 6 671 526093 4818108 90 40
14:00:29 3/14/2013 3 14 2013 14 658 521561 4818092 209 40
8:02:12 12/19/2008 12 19 2008 8 633 525272 4818104 92 40
18:00:54 11/27/2010 11 27 2010 18 641 520878 4818089 210 40
14:00:48 4/24/2009 4 24 2009 14 646 522242 4818094 207 40
12:00:54 4/24/2009 4 24 2009 12 640 525981 4818107 91 40
0:01:11 1/13/2014 1 13 2014 0 917 523726 4818099 203 40
8:00:41 4/3/2009 4 3 2009 8 638 521565 4818092 209 40
20:00:53 3/24/2014 3 24 2014 20 917 522441 4818095 206 40
4:00:37 12/21/2013 12 21 2013 4 909 522461 4818095 206 40
18:01:18 2/26/2014 2 26 2014 18 679 522820 4818096 205 40
10:00:53 2/22/2011 2 22 2011 10 650 521377 4818091 209 40
20:00:54 3/19/2012 3 19 2012 20 658 520691 4818089 211 40
22:00:44 12/29/2009 12 29 2009 22 647 520727 4818089 211 40
2:00:32 2/10/2014 2 10 2014 2 907 523580 4818099 204 40
0:01:54 2/18/2009 2 18 2009 0 632 526025 4818108 90 40
4:00:26 2/27/2011 2 27 2011 4 653 521436 4818092 209 40
12:01:05 1/4/2011 1 4 2011 12 642 525889 4818107 91 40
22:00:27 3/13/2011 3 13 2011 22 647 521134 4818091 210 40
12:00:45 3/24/2011 3 24 2011 12 801 522219 4818094 207 40
4:00:18 3/29/2008 3 29 2008 4 636 521338 4818091 209 40
18:00:53 3/1/2011 3 1 2011 18 639 523617 4818099 203 40
18:00:54 1/26/2011 1 26 2011 18 650 523982 4818100 203 40
6:00:41 3/4/2012 3 4 2012 6 658 521414 4818092 209 40
12:00:41 11/30/2010 11 30 2010 12 654 520475 4818089 211 40
14:00:27 4/1/2010 4 1 2010 14 652 524670 4818103 94 40
0:00:44 12/30/2009 12 30 2009 0 647 520762 4818090 211 40
22:00:41 1/9/2014 1 9 2014 22 909 525070 4818104 93 40
8:00:51 3/26/2011 3 26 2011 8 663 521511 4818092 209 40
10:00:43 3/23/2014 3 23 2014 10 679 521115 4818091 210 40
18:00:53 3/31/2010 3 31 2010 18 641 524664 4818103 94 40
2:00:54 3/15/2014 3 15 2014 2 918 526003 4818108 91 40
4:00:54 3/2/2014 3 2 2014 4 917 522019 4818094 207 40
16:00:41 12/16/2013 12 16 2013 16 914 521228 4818091 209 40
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18:00:58 4/19/2009 4 19 2009 18 640 526171 4818109 90 40
0:00:55 1/18/2009 1 18 2009 0 634 524068 4818101 125 39
14:00:26 1/29/2011 1 29 2011 14 801 525134 4818105 93 40
8:00:47 2/21/2011 2 21 2011 8 638 521709 4818093 208 40
8:00:53 4/27/2014 4 27 2014 8 909 524504 4818103 94 40
10:00:54 2/10/2013 2 10 2013 10 679 524959 4818104 93 40
22:00:56 1/12/2009 1 12 2009 22 634 523655 4818100 203 40
0:00:53 4/3/2010 4 3 2010 0 655 525692 4818107 91 40
22:00:56 2/5/2010 2 5 2010 22 640 521102 4818091 210 40
12:00:08 2/11/2009 2 11 2009 12 632 521626 4818093 208 40
6:00:43 12/21/2008 12 21 2008 6 634 524221 4818102 125 39
0:00:42 12/25/2012 12 25 2012 0 670 521546 4818093 209 40
18:00:53 3/26/2010 3 26 2010 18 638 525594 4818107 92 40
0:00:12 3/14/2010 3 14 2010 0 646 521278 4818092 209 40
4:00:53 2/17/2009 2 17 2009 4 633 521264 4818092 209 40
8:00:50 2/4/2009 2 4 2009 8 632 521899 4818094 208 40
8:00:55 2/14/2011 2 14 2011 8 657 521413 4818092 209 40
18:00:41 4/29/2011 4 29 2011 18 665 520909 4818091 210 40
18:00:47 1/12/2009 1 12 2009 18 634 523660 4818100 203 40
10:00:12 1/30/2011 1 30 2011 10 657 520697 4818090 211 40
18:00:52 2/7/2012 2 7 2012 18 665 525490 4818107 92 40
18:00:54 3/15/2010 3 15 2010 18 644 526195 4818109 90 40
2:00:48 12/20/2008 12 20 2008 2 635 525524 4818107 92 40
14:00:54 2/25/2009 2 25 2009 14 632 521172 4818092 210 40
6:00:53 2/13/2014 2 13 2014 6 916 521954 4818094 208 40
4:00:49 2/4/2009 2 4 2009 4 632 521900 4818094 208 40
14:00:44 4/14/2010 4 14 2010 14 654 522076 4818095 207 40
6:00:31 3/4/2014 3 4 2014 6 907 523763 4818101 203 40
16:00:55 2/3/2009 2 3 2009 16 632 521988 4818095 208 40
20:00:26 12/17/2013 12 17 2013 20 914 521424 4818093 209 40
12:00:40 2/9/2011 2 9 2011 12 654 522167 4818095 207 40
16:01:41 1/1/2014 1 1 2014 16 679 520939 4818091 210 40
16:00:18 3/26/2012 3 26 2012 16 680 521353 4818093 209 40
0:00:49 2/3/2011 2 3 2011 0 639 525653 4818108 91 40
2:00:39 3/14/2011 3 14 2011 2 647 521131 4818092 210 40
10:00:55 2/13/2011 2 13 2011 10 655 521580 4818093 209 40
18:00:18 4/7/2014 4 7 2014 18 914 520882 4818091 210 40
16:00:47 2/23/2009 2 23 2009 16 633 522281 4818096 207 40
16:00:56 12/23/2012 12 23 2012 16 658 521473 4818093 209 40
22:00:54 4/30/2013 4 30 2013 22 658 525832 4818109 91 40
6:00:54 2/27/2013 2 27 2013 6 679 521905 4818095 208 40
18:00:56 1/23/2011 1 23 2011 18 801 523641 4818101 203 40
8:00:54 4/8/2011 4 8 2011 8 654 523954 4818102 203 40
18:00:50 1/10/2011 1 10 2011 18 639 523971 4818102 203 40
12:00:53 12/8/2010 12 8 2010 12 642 526190 4818110 90 40
10:00:44 3/25/2012 3 25 2012 10 675 521330 4818093 209 40
2:01:33 4/28/2010 4 28 2010 2 646 521951 4818095 208 40
16:01:14 3/4/2011 3 4 2011 16 801 524062 4818102 125 39
12:00:38 2/20/2014 2 20 2014 12 917 521819 4818095 208 40
2:00:53 3/7/2011 3 7 2011 2 657 521446 4818094 209 40
12:00:54 1/9/2013 1 9 2013 12 665 521831 4818095 208 40
6:00:48 4/14/2009 4 14 2009 6 639 524213 4818103 125 39
14:00:53 4/15/2009 4 15 2009 14 648 522731 4818098 206 40
18:01:12 2/19/2011 2 19 2011 18 657 520893 4818092 210 40
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6:01:05 1/27/2011 1 27 2011 6 642 524280 4818103 125 39
16:00:43 4/1/2010 4 1 2010 16 652 524671 4818105 94 40
0:00:43 2/10/2013 2 10 2013 0 680 523693 4818101 203 40
8:00:53 3/8/2011 3 8 2011 8 801 521503 4818094 209 40
2:00:42 1/13/2009 1 13 2009 2 634 523657 4818101 203 40
18:00:46 4/23/2014 4 23 2014 18 913 521970 4818096 208 40
18:00:28 3/7/2010 3 7 2010 18 647 524098 4818103 125 39
0:00:55 3/14/2011 3 14 2011 0 647 521128 4818093 210 40
8:00:54 4/22/2011 4 22 2011 8 801 521994 4818096 208 40
0:00:53 11/24/2010 11 24 2010 0 650 521784 4818095 208 40
18:00:53 4/9/2014 4 9 2014 18 907 525315 4818108 92 40
2:00:20 4/4/2009 4 4 2009 2 638 521815 4818095 208 40
8:00:53 4/6/2008 4 6 2008 8 637 522191 4818097 207 40
18:00:43 4/15/2011 4 15 2011 18 658 523014 4818099 205 40
0:00:53 12/31/2009 12 31 2009 0 633 523395 4818101 204 40
4:00:25 12/20/2010 12 20 2010 4 801 523570 4818101 204 40
12:01:11 2/3/2009 2 3 2009 12 632 521934 4818096 208 40
14:00:36 1/16/2011 1 16 2011 14 639 523994 4818103 203 40
18:00:42 4/18/2011 4 18 2011 18 664 523401 4818101 204 40
22:01:21 12/17/2012 12 17 2012 22 671 524303 4818104 125 39
2:00:56 12/20/2010 12 20 2010 2 801 523571 4818102 204 40
14:00:20 3/23/2009 3 23 2009 14 633 522091 4818097 207 40
10:00:49 4/1/2010 4 1 2010 10 640 524317 4818104 125 39
8:00:54 2/27/2013 2 27 2013 8 679 521901 4818096 208 40
8:00:27 2/25/2012 2 25 2012 8 658 521701 4818095 208 40
10:00:51 2/6/2011 2 6 2011 10 647 520944 4818093 210 40
6:00:41 1/19/2010 1 19 2010 6 642 525637 4818109 91 40
10:00:48 11/26/2011 11 26 2011 10 665 521481 4818095 209 40
6:00:41 3/18/2011 3 18 2011 6 801 521521 4818095 209 40
2:01:18 2/8/2011 2 8 2011 2 801 523611 4818102 204 40
12:00:48 3/13/2010 3 13 2010 12 638 521467 4818095 209 40
14:00:43 2/27/2011 2 27 2011 14 655 521363 4818094 209 40
4:00:40 2/18/2011 2 18 2011 4 654 521976 4818096 208 40
6:00:44 1/27/2011 1 27 2011 6 801 524273 4818104 125 39
6:00:23 3/26/2009 3 26 2009 6 635 521998 4818097 208 40
14:00:44 2/23/2009 2 23 2009 14 633 522281 4818097 207 40
10:00:43 3/8/2013 3 8 2013 10 657 521381 4818095 209 40
8:00:54 12/14/2011 12 14 2011 8 667 524429 4818105 94 40
2:00:41 2/16/2013 2 16 2013 2 680 524091 4818104 125 39
16:00:56 12/8/2010 12 8 2010 16 642 526188 4818112 90 40
16:00:32 4/19/2009 4 19 2009 16 634 521063 4818094 210 40
2:00:50 3/8/2009 3 8 2009 2 633 521119 4818094 210 40
14:00:28 2/26/2011 2 26 2011 14 638 521362 4818095 209 40
22:00:36 2/8/2013 2 8 2013 22 663 524267 4818105 125 39
8:00:54 4/2/2010 4 2 2010 8 639 524403 4818105 125 39
16:00:53 1/29/2011 1 29 2011 16 642 526106 4818112 90 40
18:00:53 2/2/2011 2 2 2011 18 639 525651 4818110 91 40
6:00:53 2/11/2013 2 11 2013 6 677 521368 4818095 209 40
6:01:21 3/2/2014 3 2 2014 6 917 522029 4818097 207 40
0:00:54 2/16/2011 2 16 2011 0 801 524100 4818104 125 39
10:00:20 2/3/2009 2 3 2009 10 632 521753 4818097 208 40
6:00:47 3/29/2011 3 29 2011 6 666 521824 4818097 208 40
6:00:42 11/24/2010 11 24 2010 6 650 521750 4818097 208 40
10:00:54 2/6/2011 2 6 2011 10 646 520974 4818094 210 40
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22:00:53 12/17/2010 12 17 2010 22 657 520267 4818092 212 40
16:00:53 2/21/2010 2 21 2010 16 640 526295 4818113 90 40
6:00:53 1/14/2012 1 14 2012 6 663 525471 4818110 92 40
12:00:41 4/1/2010 4 1 2010 12 641 524481 4818106 94 40
8:00:54 2/17/2009 2 17 2009 8 633 521263 4818095 209 40
14:01:42 1/28/2014 1 28 2014 14 671 521365 4818096 209 40
18:00:56 3/30/2012 3 30 2012 18 676 525056 4818108 93 40
10:00:23 2/6/2011 2 6 2011 10 641 521067 4818095 210 40
10:01:12 2/24/2011 2 24 2011 10 654 522339 4818099 207 40
16:00:43 2/5/2010 2 5 2010 16 643 524278 4818106 125 39
4:00:45 2/26/2013 2 26 2013 4 679 522209 4818098 207 40
18:00:21 3/3/2011 3 3 2011 18 801 523990 4818105 203 40
4:00:54 4/26/2011 4 26 2011 4 666 525871 4818112 91 40
18:01:11 1/31/2010 1 31 2010 18 643 522463 4818099 206 40
0:00:55 2/9/2014 2 9 2014 0 907 523800 4818104 203 40
6:00:56 12/15/2013 12 15 2013 6 671 524296 4818106 125 39
6:00:47 2/8/2009 2 8 2009 6 637 525020 4818109 93 40
20:00:55 2/5/2013 2 5 2013 20 680 523683 4818104 203 40
6:00:17 3/25/2011 3 25 2011 6 658 521878 4818098 208 40
22:00:54 12/23/2012 12 23 2012 22 670 521541 4818097 209 40
6:00:48 2/23/2011 2 23 2011 6 638 521397 4818096 209 40
16:00:57 2/1/2012 2 1 2012 16 665 523239 4818102 204 40
8:00:54 4/22/2008 4 22 2008 8 633 524093 4818105 125 39
0:00:50 2/13/2010 2 13 2010 0 638 524180 4818106 125 39
14:01:24 2/27/2011 2 27 2011 14 639 521344 4818096 209 40
22:00:39 2/5/2013 2 5 2013 22 680 523686 4818104 203 40
10:00:48 1/17/2011 1 17 2011 10 657 520797 4818094 211 40
0:00:42 2/17/2013 2 17 2013 0 663 523655 4818104 203 40
18:01:14 12/21/2009 12 21 2009 18 639 521816 4818098 208 40
2:00:52 2/23/2011 2 23 2011 2 638 521401 4818096 209 40
18:00:54 2/2/2011 2 2 2011 18 639 525658 4818111 91 40
10:00:43 1/10/2009 1 10 2009 10 634 522711 4818101 206 40
20:00:30 3/16/2013 3 16 2013 20 663 521300 4818096 209 40
22:00:37 3/24/2014 3 24 2014 22 917 522435 4818100 206 40
2:00:53 4/27/2011 4 27 2011 2 668 525741 4818112 91 40
4:00:54 4/27/2011 4 27 2011 4 668 525744 4818112 91 40
2:01:13 1/6/2012 1 6 2012 2 665 525715 4818112 91 40
0:00:49 3/13/2011 3 13 2011 0 650 521450 4818097 209 40
22:00:20 3/31/2014 3 31 2014 22 907 521718 4818098 208 40
16:00:54 12/20/2012 12 20 2012 16 680 521433 4818097 209 40
18:00:54 12/23/2012 12 23 2012 18 670 521549 4818097 209 40
0:00:53 3/27/2009 3 27 2009 0 634 521379 4818097 209 40
6:00:54 4/17/2008 4 17 2008 6 636 521171 4818096 210 40
18:00:50 4/17/2011 4 17 2011 18 659 524851 4818109 93 40
8:00:42 3/25/2011 3 25 2011 8 658 522117 4818099 207 40
22:00:38 3/26/2009 3 26 2009 22 634 521372 4818097 209 40
10:00:44 3/28/2009 3 28 2009 10 633 521389 4818097 209 40
6:00:56 4/9/2013 4 9 2013 6 679 522437 4818100 206 40
8:00:42 3/4/2012 3 4 2012 8 658 521434 4818097 209 40
0:00:47 1/17/2011 1 17 2011 0 801 523672 4818105 203 40
16:00:53 3/23/2009 3 23 2009 16 633 522092 4818099 207 40
10:00:54 2/27/2011 2 27 2011 10 647 521348 4818097 209 40
0:01:11 1/1/2010 1 1 2010 0 633 523325 4818104 204 40
8:01:47 4/30/2010 4 30 2010 8 656 521206 4818097 209 40
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0:00:55 4/22/2013 4 22 2013 0 671 522984 4818102 205 40
14:00:53 2/24/2011 2 24 2011 14 657 522455 4818101 206 40
2:00:51 12/8/2011 12 8 2011 2 650 525630 4818112 91 40
16:00:23 1/1/2014 1 1 2014 16 914 520984 4818096 210 40
20:01:17 1/12/2014 1 12 2014 20 917 523709 4818105 203 40
0:00:42 4/10/2012 4 10 2012 0 677 524620 4818108 94 40
4:00:48 3/26/2009 3 26 2009 4 635 522001 4818099 208 40
14:00:46 2/19/2010 2 19 2010 14 646 525388 4818111 92 40
8:00:48 3/20/2008 3 20 2008 8 631 521874 4818099 208 40
22:00:46 4/7/2011 4 7 2011 22 661 524197 4818107 125 39
12:00:51 2/28/2011 2 28 2011 12 650 521431 4818098 209 40
20:00:54 2/8/2014 2 8 2014 20 907 523818 4818106 203 40
10:00:48 2/11/2009 2 11 2009 10 632 521680 4818098 208 40
2:00:54 2/1/2010 2 1 2010 2 643 522437 4818101 206 40
2:00:27 3/27/2009 3 27 2009 2 634 521375 4818098 209 40
22:00:18 3/8/2009 3 8 2009 22 637 523549 4818105 204 40
0:01:12 2/1/2010 2 1 2010 0 643 522434 4818101 206 40
10:00:53 1/29/2011 1 29 2011 10 647 521401 4818098 209 40
8:00:18 2/26/2011 2 26 2011 8 654 521974 4818100 208 40
18:00:48 2/4/2012 2 4 2012 18 663 525137 4818111 93 40
6:00:14 2/4/2009 2 4 2009 6 632 521901 4818099 208 40
18:00:25 3/4/2011 3 4 2011 18 801 523720 4818106 203 40
18:00:57 3/8/2010 3 8 2010 18 643 525947 4818114 91 40
10:01:11 2/11/2013 2 11 2013 10 677 522228 4818100 207 40
18:00:54 1/26/2011 1 26 2011 18 639 523650 4818105 203 40
10:00:41 4/15/2009 4 15 2009 10 634 521500 4818098 209 40
0:00:45 1/6/2009 1 6 2009 0 637 523978 4818107 203 40
4:01:06 2/23/2011 2 23 2011 4 638 521398 4818098 209 40
20:00:48 4/25/2012 4 25 2012 20 657 520975 4818097 210 40
12:00:53 2/25/2013 2 25 2013 12 671 522209 4818101 207 40
0:00:23 4/7/2012 4 7 2012 0 670 525984 4818114 91 40
8:00:42 4/6/2012 4 6 2012 8 658 521788 4818099 208 40
6:00:23 4/30/2011 4 30 2011 6 664 525673 4818113 91 40
12:00:12 2/22/2011 2 22 2011 12 650 521360 4818098 209 40
2:00:24 4/23/2009 4 23 2009 2 640 524171 4818107 125 39
8:00:51 1/12/2014 1 12 2014 8 907 523809 4818106 203 40
6:00:16 3/10/2009 3 10 2009 6 633 521951 4818100 208 40
20:01:11 1/22/2014 1 22 2014 20 909 524482 4818109 94 40
12:00:16 4/8/2013 4 8 2013 12 658 521885 4818100 208 40
4:00:41 11/19/2011 11 19 2011 4 658 524169 4818108 125 39
22:00:36 2/2/2011 2 2 2011 22 639 525654 4818113 91 40
8:00:48 3/23/2011 3 23 2011 8 801 521860 4818100 208 40
0:00:47 4/27/2011 4 27 2011 0 668 525742 4818113 91 40
22:00:51 3/30/2009 3 30 2009 22 646 521493 4818099 209 40
0:00:42 2/18/2010 2 18 2010 0 646 524121 4818108 125 39
6:00:43 4/26/2011 4 26 2011 6 666 525867 4818114 91 40
2:00:41 3/10/2009 3 10 2009 2 633 521951 4818100 208 40
10:01:24 4/14/2013 4 14 2013 10 677 521922 4818100 208 40
8:01:43 3/10/2010 3 10 2010 8 641 521544 4818099 209 40
18:00:56 3/24/2008 3 24 2008 18 632 522725 4818103 206 40
16:00:42 11/26/2010 11 26 2010 16 655 525644 4818113 91 40
4:00:48 1/13/2009 1 13 2009 4 637 523720 4818106 203 40
2:00:11 11/28/2013 11 28 2013 2 914 521302 4818098 209 40
8:00:31 3/14/2011 3 14 2011 8 801 521534 4818099 209 40
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8:00:38 11/26/2011 11 26 2011 8 665 521475 4818099 209 40
22:00:54 4/7/2011 4 7 2011 22 665 524196 4818108 125 39
2:00:48 5/3/2008 5 3 2008 2 634 520800 4818097 210 40
4:00:54 3/20/2014 3 20 2014 4 918 524846 4818111 93 40
16:00:54 4/29/2009 4 29 2009 16 640 521161 4818098 210 40
18:00:55 12/7/2011 12 7 2011 18 650 525854 4818114 91 40
18:00:33 3/11/2010 3 11 2010 18 638 521930 4818101 208 40
0:00:48 3/19/2014 3 19 2014 0 916 522370 4818102 207 40
2:00:57 4/7/2012 4 7 2012 2 670 525982 4818115 91 40
18:00:54 1/29/2011 1 29 2011 18 638 521563 4818099 209 40
10:01:12 2/12/2014 2 12 2014 10 916 521998 4818101 208 40
10:00:54 2/10/2013 2 10 2013 10 675 525025 4818111 93 40
22:00:35        4/19/2008       4       19      2008    22      631     523244  4818105 204     40
8:00:24 12/21/2008      12      21      2008    8       634     524205  4818108 125     39
8:00:25 3/18/2010       3       18      2010    8       638     522123  4818101 207     40
8:00:42 2/11/2013       2       11      2013    8       677     521366  4818099 209     40
10:00:42        3/6/2011        3       6       2011    10      801     521581  4818100 209     40
14:00:48        12/24/2013      12      24      2013    14      907     521770  4818100 208     40
6:01:17 12/25/2009      12      25      2009    6       643     521411  4818099 209     40
12:00:26        3/28/2009       3       28      2009    12      633     521395  4818099 209     40
6:00:26 2/17/2009       2       17      2009    6       633     521262  4818099 209     40
16:00:57        1/23/2011       1       23      2011    16      638     523881  4818108 203     40
6:00:47 3/26/2009       3       26      2009    6       640     521920  4818101 208     40
16:00:53        2/8/2011        2       8       2011    16      801     523969  4818108 203     40
6:00:54 2/6/2013        2       6       2013    6       680     524341  4818109 125     39
18:00:54        2/17/2010       2       17      2010    18      633     524123  4818109 125     39
12:00:21        12/22/2008      12      22      2008    12      632     521851  4818101 208     40
18:00:54        4/2/2010        4       2       2010    18      652     525877  4818115 91      40
6:00:48 3/3/2010        3       3       2010    6       640     521911  4818101 208     40
2:00:53 2/28/2014       2       28      2014    2       916     525674  4818115 91      40
22:00:47        3/31/2011       3       31      2011    22      664     523694  4818107 203     40
16:00:43        3/11/2011       3       11      2011    16      801     522241  4818102 207     40
14:00:26        12/12/2008      12      12      2008    14      634     521798  4818101 208     40
0:00:54 1/11/2011       1       11      2011    0       639     523988  4818109 203     40
10:00:26        4/6/2012        4       6       2012    10      658     521793  4818101 208     40
12:00:53        2/13/2011       2       13      2011    12      655     521579  4818101 209     40
22:00:50        12/7/2011       12      7       2011    22      650     525726  4818115 91      40
22:00:42        4/7/2011        4       7       2011    22      659     524394  4818110 125     39
10:01:06        2/25/2013       2       25      2013    10      679     522167  4818103 207     40
22:00:56        4/6/2012        4       6       2012    22      670     525982  4818116 91      40
18:00:54        1/10/2014       1       10      2014    18      908     524080  4818109 125     39
22:01:12        12/31/2009      12      31      2009    22      639     522990  4818106 205     40
20:00:47        4/1/2012        4       1       2012    20      663     523332  4818107 204     40
6:00:56 12/12/2012      12      12      2012    6       680     520175  4818097 212     40
2:00:23 4/17/2008       4       17      2008    2       636     521172  4818100 210     40
8:00:40 4/22/2011       4       22      2011    8       669     525872  4818116 91      40
4:00:50 1/10/2014       1       10      2014    4       917     523691  4818108 203     40
0:00:26 1/13/2009       1       13      2009    0       634     523655  4818108 203     40
12:00:54        1/29/2011       1       29      2011    12      655     521390  4818101 209     40
8:00:53 3/21/2008       3       21      2008    8       634     521468  4818101 209     40
8:00:33 2/19/2012       2       19      2012    8       658     521248  4818100 209     40
8:00:53 12/22/2013      12      22      2013    8       911     526173  4818118 90      40
14:00:47        2/5/2010        2       5       2010    14      643     524275  4818111 125     39
10:00:48        4/2/2012        4       2       2012    10      671     522080  4818103 207     40
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2:00:30 1/13/2009       1       13      2009    2       637     523665  4818108 203     40
12:00:41        2/24/2011       2       24      2011    12      657     522449  4818104 206     40
10:00:54        1/30/2014       1       30      2014    10      909     521721  4818102 208     40
22:00:42        4/2/2010        4       2       2010    22      655     525696  4818116 91      40
4:00:48 4/17/2008       4       17      2008    4       636     521174  4818100 210     40
4:00:55 2/26/2013       2       26      2013    4       677     522213  4818104 207     40
16:00:48        1/28/2014       1       28      2014    16      907     521786  4818102 208     40
10:00:48        3/23/2013       3       23      2013    10      658     521155  4818100 210     40
8:00:53 1/20/2010       1       20      2010    8       644     525428  4818115 92      40
12:00:47        2/8/2013        2       8       2013    12      663     524596  4818112 94      40
8:01:06 12/23/2012      12      23      2012    8       680     521440  4818101 209     40
18:00:47        2/18/2010       2       18      2010    18      639     525094  4818114 93      40
10:00:41        3/26/2008       3       26      2008    10      635     522027  4818103 207     40
10:01:15        2/21/2013       2       21      2013    10      677     521084  4818100 210     40
10:00:54        3/27/2011       3       27      2011    10      655     522070  4818104 207     40
14:00:52        12/8/2010       12      8       2010    14      642     526190  4818118 90      40
10:00:51        2/12/2014       2       12      2014    10      909     522036  4818103 207     40
12:00:23        2/26/2013       2       26      2013    12      665     522045  4818104 207     40
4:00:56 3/3/2010        3       3       2010    4       639     521373  4818101 209     40
0:00:25 4/23/2009       4       23      2009    0       640     524250  4818111 125     39
22:00:32        4/21/2013       4       21      2013    22      671     522978  4818107 205     40
14:00:42        2/21/2011       2       21      2011    14      650     521661  4818102 208     40
18:00:54        3/24/2008       3       24      2008    18      637     522701  4818106 206     40
22:00:55        3/14/2012       3       14      2012    22      663     523631  4818109 203     40
0:00:54 12/25/2009      12      25      2009    0       639     521710  4818103 208     40
18:00:47        4/13/2010       4       13      2010    18      642     525410  4818116 92      40
6:01:12 3/20/2014       3       20      2014    6       918     524850  4818114 93      40
0:00:29 3/31/2009       3       31      2009    0       646     521501  4818102 209     40
18:00:33        4/10/2009       4       10      2009    18      642     525133  4818115 93      40
10:00:56        2/12/2014       2       12      2014    10      679     522168  4818104 207     40
10:01:11        2/13/2011       2       13      2011    10      657     521493  4818102 209     40
22:00:54        12/13/2013      12      13      2013    22      914     521417  4818102 209     40
22:00:52        12/19/2008      12      19      2008    22      635     525567  4818117 92      40
12:00:50        3/15/2014       3       15      2014    12      679     521172  4818101 210     40
0:00:42 3/2/2014        3       2       2014    0       918     524653  4818113 94      40
0:00:20 3/6/2010        3       6       2010    0       639     524354  4818112 125     39
14:00:47        2/16/2013       2       16      2013    14      675     524471  4818113 94      40
10:00:33        1/16/2011       1       16      2011    10      650     521549  4818103 209     40
8:00:42 3/22/2010       3       22      2010    8       641     522023  4818104 207     40
20:00:41        3/30/2012       3       30      2012    20      666     525170  4818116 93      40
22:00:32        4/22/2009       4       22      2009    22      640     524245  4818112 125     39
6:00:47 1/10/2014       1       10      2014    6       917     523707  4818110 203     40
16:01:17        11/26/2010      11      26      2010    16      801     525645  4818117 91      40
14:00:43        2/6/2011        2       6       2011    14      650     521107  4818102 210     40
18:00:47        1/27/2009       1       27      2009    18      632     521293  4818102 209     40
4:00:53 12/21/2012      12      21      2012    4       677     521991  4818105 208     40
12:00:30        2/5/2010        2       5       2010    12      643     524282  4818113 125     39
0:00:42 1/24/2011       1       24      2011    0       801     523655  4818110 203     40
0:09:41 5/4/2013        5       4       2013    0       657     521339  4818103 209     40
16:00:42        12/12/2008      12      12      2008    16      634     521796  4818104 208     40
16:00:54        3/27/2010       3       27      2010    16      657     521652  4818104 208     40
8:00:53 3/29/2011       3       29      2011    8       801     521841  4818104 208     40
14:00:53        2/28/2014       2       28      2014    14      679     522008  4818105 207     40
12:00:54        3/19/2010       3       19      2010    12      638     520897  4818101 210     40
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6:00:55 4/13/2012       4       13      2012    6       675     524586  4818114 94      40
22:00:42        11/23/2010      11      23      2010    22      642     525704  4818118 91      40
6:00:54 4/7/2012        4       7       2012    6       670     525984  4818119 91      40
18:00:50        2/3/2009        2       3       2009    18      632     522017  4818105 207     40
8:00:54 1/10/2014       1       10      2014    8       917     523746  4818111 203     40
4:00:54 4/9/2013        4       9       2013    4       679     522438  4818106 206     40
14:00:48        4/25/2011       4       25      2011    14      667     524612  4818114 94      40
12:00:48        12/12/2008      12      12      2008    12      634     521794  4818104 208     40
0:00:52 12/9/2010       12      9       2010    0       642     525130  4818116 93      40
6:01:12 12/16/2013      12      16      2013    6       914     521427  4818103 209     40
6:00:53 3/8/2009        3       8       2009    6       633     521360  4818103 209     40
12:00:54        2/8/2012        2       8       2012    12      665     524293  4818113 125     39
22:00:42        2/24/2010       2       24      2010    22      646     523711  4818111 203     40
6:00:41 11/19/2011      11      19      2011    6       658     524174  4818113 125     39
18:00:22        2/9/2012        2       9       2012    18      663     524607  4818114 94      40
14:00:44        1/2/2013        1       2       2013    14      658     522199  4818106 207     40
18:00:55        2/5/2013        2       5       2013    18      680     523773  4818111 203     40
18:01:20        2/6/2014        2       6       2014    18      916     523966  4818112 203     40
6:00:48 4/8/2013        4       8       2013    6       663     524840  4818115 93      40
0:00:55 12/25/2009      12      25      2009    0       633     521785  4818105 208     40
14:00:44        2/17/2011       2       17      2011    14      639     525870  4818119 91      40
8:00:53 2/12/2014       2       12      2014    8       916     521793  4818105 208     40
12:00:54        2/27/2011       2       27      2011    12      655     521344  4818103 209     40
10:00:47        12/22/2008      12      22      2008    10      632     521855  4818105 208     40
20:00:42        2/8/2013        2       8       2013    20      663     524274  4818113 125     39
18:01:24        4/29/2010       4       29      2010    18      646     521957  4818105 208     40
8:01:18 3/18/2010       3       18      2010    8       655     522008  4818106 207     40
22:00:55        1/16/2011       1       16      2011    22      801     523675  4818111 203     40
4:00:26 11/17/2010      11      17      2010    4       654     524934  4818116 93      40
4:00:42 4/7/2012        4       7       2012    4       670     525984  4818120 91      40
18:00:54        2/20/2010       2       20      2010    18      647     525987  4818120 91      40
2:00:49 3/12/2009       3       12      2009    2       639     521854  4818105 208     40
12:01:11        1/6/2012        1       6       2012    12      663     521896  4818106 208     40
0:00:48 4/8/2009        4       8       2009    0       647     521368  4818104 209     40
4:00:54 4/3/2009        4       3       2009    4       634     521392  4818104 209     40
22:00:56        2/5/2011        2       5       2011    22      639     525858  4818120 91      40
22:00:51        1/5/2013        1       5       2013    22      663     524222  4818114 125     39
16:00:48        2/17/2011       2       17      2011    16      801     525813  4818120 91      40
0:00:48 4/7/2012        4       7       2012    0       679     525985  4818120 91      40
12:00:13        3/27/2011       3       27      2011    12      655     522041  4818106 207     40
14:00:51        2/26/2013       2       26      2013    14      679     522041  4818106 207     40
12:00:59        2/6/2011        2       6       2011    12      647     520954  4818103 210     40
0:00:27 2/7/2013        2       7       2013    0       680     523889  4818112 203     40
18:00:47        11/25/2010      11      25      2010    18      638     521053  4818103 210     40
4:00:48 2/18/2012       2       18      2012    4       658     521612  4818105 208     40
10:00:42        4/7/2014        4       7       2014    10      917     521245  4818104 209     40
10:00:47        3/25/2012       3       25      2012    10      663     521322  4818104 209     40
0:00:51 1/29/2011       1       29      2011    0       638     521824  4818106 208     40
2:00:53 4/3/2009        4       3       2009    2       634     521390  4818104 209     40
6:00:41 4/5/2014        4       5       2014    6       916     524391  4818115 125     39
20:00:35        4/18/2014       4       18      2014    20      909     524727  4818116 94      40
2:00:23 3/28/2008       3       28      2008    2       635     521503  4818105 209     40
10:00:50        4/17/2011       4       17      2011    10      665     521958  4818106 208     40
6:00:43 1/13/2011       1       13      2011    6       642     525017  4818117 93      40
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22:01:13        3/5/2010        3       5       2010    22      639     524350  4818115 125     39
2:00:55 4/2/2013        4       2       2013    2       677     524454  4818115 94      40
12:00:56 2/17/2010 2 17 2010 12 633 525391 4818119 92 40
8:00:53 2/13/2014 2 13 2014 8 916 522018 4818107 207 40
2:00:54 4/8/2014 4 8 2014 2 914 520301 4818101 212 40
4:00:37 3/28/2011 3 28 2011 4 655 522081 4818107 207 40
16:00:35 12/25/2012 12 25 2012 16 665 521138 4818104 210 40
22:00:56 3/30/2009 3 30 2009 22 638 521507 4818105 209 40
18:00:53 1/12/2014 1 12 2014 18 917 523719 4818113 203 40
2:00:24 3/15/2010 3 15 2010 2 640 521217 4818104 209 40
6:00:53 3/14/2010 3 14 2010 6 639 521937 4818107 208 40
6:00:55 12/21/2012 12 21 2012 6 677 521994 4818107 208 40
14:00:47 2/5/2012 2 5 2012 14 658 521353 4818105 209 40
22:00:49 3/18/2014 3 18 2014 22 916 522375 4818108 207 40
0:00:49 12/21/2008 12 21 2008 0 634 524478 4818116 94 40
22:00:53 1/31/2010 1 31 2010 22 643 522440 4818109 206 40
14:00:36 3/13/2010 3 13 2010 14 638 521401 4818105 209 40
18:00:20 12/21/2009 12 21 2009 18 633 521376 4818105 209 40
4:00:54 4/5/2014 4 5 2014 4 916 524391 4818115 125 39
4:00:39 3/18/2009 3 18 2009 4 634 521213 4818105 209 40
12:00:56 1/10/2011 1 10 2011 12 654 521898 4818107 208 40
22:00:47 3/11/2011 3 11 2011 22 655 522057 4818107 207 40
4:01:53 3/13/2010 3 13 2010 4 640 521619 4818106 208 40
18:00:41 3/2/2012 3 2 2012 18 665 522294 4818108 207 40
8:00:55 2/20/2014 2 20 2014 8 917 521964 4818107 208 40
22:00:35 1/12/2014 1 12 2014 22 917 523722 4818113 203 40
12:00:54 2/28/2011 2 28 2011 12 646 521462 4818106 209 40
8:00:41 3/27/2011 3 27 2011 8 666 521914 4818107 208 40
16:00:27 2/19/2011 2 19 2011 16 655 521499 4818106 209 40
4:00:51 4/8/2013 4 8 2013 4 663 524842 4818117 93 40
18:00:47 2/5/2011 2 5 2011 18 639 525856 4818121 91 40
12:00:54 2/9/2012 2 9 2012 12 663 524995 4818118 93 40
4:00:48 3/25/2011 3 25 2011 4 658 521867 4818107 208 40
18:00:54 4/10/2010 4 10 2010 18 647 520904 4818104 210 40
12:00:18 3/18/2010 3 18 2010 12 638 521974 4818108 208 40
8:00:32 3/26/2009 3 26 2009 8 633 522330 4818109 207 40
14:00:43 12/21/2012 12 21 2012 14 680 521398 4818106 209 40
0:00:47 3/15/2012 3 15 2012 0 663 523627 4818113 203 40
6:08:18 11/26/2013 11 26 2013 6 657 521040 4818105 210 40
10:00:53 2/16/2013 2 16 2013 10 677 521201 4818105 210 40
10:00:33 3/23/2009 3 23 2009 10 633 522119 4818108 207 40
18:00:52 1/15/2014 1 15 2014 18 907 521740 4818107 208 40
12:00:44 3/26/2011 3 26 2011 12 658 521221 4818105 209 40
4:00:52 3/10/2009 3 10 2009 4 633 521949 4818108 208 40
6:00:44 4/20/2009 4 20 2009 6 634 521890 4818108 208 40
22:00:20 1/10/2011 1 10 2011 22 639 523978 4818115 203 40
8:00:41 11/23/2009 11 23 2009 8 642 521408 4818106 209 40
18:00:41 3/29/2009 3 29 2009 18 646 521979 4818108 208 40
0:00:56 3/12/2011 3 12 2011 0 655 522057 4818108 207 40
20:00:22 2/7/2012 2 7 2012 20 665 525487 4818121 92 40
10:00:20 12/12/2008 12 12 2008 10 634 521787 4818108 208 40
22:00:41 12/7/2010 12 7 2010 22 655 524364 4818116 125 39
8:00:48 1/23/2010 1 23 2010 8 633 523052 4818112 205 40
4:00:42 2/13/2014 2 13 2014 4 916 522281 4818109 207 40
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18:00:25 4/2/2009 4 2 2009 18 633 521217 4818106 209 40
2:00:47 5/4/2009 5 4 2009 2 645 525997 4818123 91 40
8:00:41 1/18/2011 1 18 2011 8 650 521384 4818106 209 40
18:00:53 3/10/2014 3 10 2014 18 679 521587 4818107 209 40
12:00:55 2/21/2013 2 21 2013 12 663 521116 4818106 210 40
14:00:52 12/25/2012 12 25 2012 14 665 521136 4818106 210 40
4:00:56 4/15/2009 4 15 2009 4 642 525976 4818123 91 40
10:00:48 2/9/2011 2 9 2011 10 641 521633 4818107 208 40
8:00:48 12/18/2012 12 18 2012 8 677 524612 4818118 94 40
18:00:24 4/25/2008 4 25 2008 18 631 521283 4818106 209 40
4:00:55 1/16/2011 1 16 2011 4 650 521393 4818107 209 40
4:01:11 2/14/2010 2 14 2010 4 639 525030 4818119 93 40
16:00:52 3/28/2011 3 28 2011 16 650 522345 4818110 207 40
22:00:42 4/6/2012 4 6 2012 22 679 525985 4818123 91 40
10:00:47 2/17/2014 2 17 2014 10 679 521684 4818108 208 40
20:00:53 3/2/2014 3 2 2014 20 909 523569 4818114 204 40
16:00:41 2/4/2011 2 4 2011 16 657 522234 4818110 207 40
16:00:49 2/23/2009 2 23 2009 16 634 522516 4818111 206 40
10:00:26 11/24/2010 11 24 2010 10 651 525544 4818122 92 40
16:00:54 2/26/2011 2 26 2011 16 653 520641 4818105 211 40
18:00:47 3/1/2011 3 1 2011 18 650 523598 4818114 204 40
10:00:54 3/27/2011 3 27 2011 10 654 522016 4818109 207 40
12:00:49 3/26/2008 3 26 2008 12 635 522208 4818110 207 40
14:00:44 12/29/2009 12 29 2009 14 639 521256 4818107 209 40
12:00:53 2/13/2011 2 13 2011 12 638 521714 4818108 208 40
0:00:24 3/10/2010 3 10 2010 0 644 525629 4818122 91 40
22:00:54 2/20/2010 2 20 2010 22 647 525913 4818123 91 40
4:00:25 2/23/2011 2 23 2011 4 647 521407 4818107 209 40
14:00:43 3/19/2012 3 19 2012 14 658 521701 4818108 208 40
8:00:42 3/20/2008 3 20 2008 8 637 521868 4818109 208 40
18:00:55 3/18/2008 3 18 2008 18 634 523356 4818114 204 40
6:00:55 2/14/2010 2 14 2010 6 639 525028 4818120 93 40
0:00:15 1/7/2013 1 7 2013 0 665 524028 4818116 125 39
10:00:53 12/30/2009 12 30 2009 10 643 521724 4818109 208 40
18:00:42 1/23/2011 1 23 2011 18 801 523623 4818115 203 40
20:00:34 3/13/2014 3 13 2014 20 907 521679 4818109 208 40
4:00:42 3/28/2008 3 28 2008 4 635 521499 4818108 209 40
16:00:54 12/21/2012 12 21 2012 16 680 521397 4818108 209 40
10:00:53 1/7/2009 1 7 2009 10 632 522137 4818110 207 40
20:00:54 3/18/2014 3 18 2014 20 916 522338 4818111 207 40
14:00:48 2/6/2011 2 6 2011 14 641 521051 4818107 210 40
10:01:00 2/4/2012 2 4 2012 10 641 521347 4818108 209 40
4:01:17 3/26/2009 3 26 2009 4 640 521923 4818110 208 40
16:01:48 2/18/2010 2 18 2010 16 640 524396 4818118 125 39
12:00:54 2/6/2011 2 6 2011 12 641 521051 4818107 210 40
22:00:54 1/23/2011 1 23 2011 22 801 523652 4818116 203 40
22:00:53 2/17/2010 2 17 2010 22 633 524114 4818117 125 39
8:00:53 2/3/2010 2 3 2010 8 640 524820 4818120 93 40
4:00:20 4/20/2009 4 20 2009 4 634 521889 4818110 208 40
2:00:50 12/12/2013 12 12 2013 2 658 522002 4818110 208 40
22:00:12 4/2/2010 4 2 2010 22 644 525803 4818124 91 40
6:00:24 2/23/2011 2 23 2011 6 647 521410 4818108 209 40
12:00:47 1/7/2009 1 7 2009 12 632 522138 4818110 207 40
18:00:47 2/17/2010 2 17 2010 18 639 524190 4818118 125 39
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22:00:55 2/17/2011 2 17 2011 22 642 525721 4818123 91 40
12:00:42 3/3/2012 3 3 2012 12 658 521354 4818108 209 40
0:00:47 1/27/2011 1 27 2011 0 638 521915 4818110 208 40
0:00:26 2/18/2011 2 18 2011 0 642 525722 4818124 91 40
12:00:48 3/27/2011 3 27 2011 12 654 522019 4818110 207 40
8:01:23 2/23/2011 2 23 2011 8 647 521417 4818109 209 40
22:00:43 3/24/2009 3 24 2009 22 635 521084 4818108 210 40
22:00:41 11/25/2010 11 25 2010 22 653 521053 4818108 210 40
4:00:35 11/20/2013 11 20 2013 4 909 525535 4818123 92 40
16:00:53 1/12/2014 1 12 2014 16 679 524054 4818118 125 39
14:00:29 3/18/2010 3 18 2010 14 655 522082 4818111 207 40
14:00:53 2/6/2011 2 6 2011 14 647 520958 4818107 210 40
8:00:47 2/18/2011 2 18 2011 8 657 521687 4818110 208 40
6:00:53 3/18/2009 3 18 2009 6 634 521322 4818109 209 40
10:00:54 3/27/2011 3 27 2011 10 669 522020 4818111 207 40
10:00:55 3/19/2010 3 19 2010 10 643 520995 4818108 210 40
4:00:54 3/20/2012 3 20 2012 4 663 521399 4818109 209 40
0:00:24 3/31/2009 3 31 2009 0 638 521515 4818109 209 40
20:00:39 12/16/2013 12 16 2013 20 914 521128 4818108 210 40
10:00:24 2/25/2013 2 25 2013 10 658 522164 4818112 207 40
12:00:42 1/16/2011 1 16 2011 12 650 521538 4818110 209 40
0:00:54 1/23/2011 1 23 2011 0 650 524926 4818121 93 40
18:00:43 3/20/2011 3 20 2011 18 650 522007 4818111 207 40
18:00:44 2/11/2012 2 11 2012 18 663 525337 4818123 92 40
14:00:18 3/26/2008 3 26 2008 14 635 522210 4818112 207 40
18:01:12 1/12/2011 1 12 2011 18 655 523685 4818117 203 40
8:00:44 1/17/2011 1 17 2011 8 654 521273 4818109 209 40
10:00:53 11/27/2010 11 27 2010 10 646 522004 4818111 208 40
22:00:54 1/28/2011 1 28 2011 22 638 521820 4818111 208 40
8:00:53 3/25/2009 3 25 2009 8 642 521956 4818111 208 40
10:00:41 3/20/2012 3 20 2012 10 658 521705 4818110 208 40
18:00:42 1/2/2009 1 2 2009 18 637 523988 4818118 203 40
2:00:53 11/24/2010 11 24 2010 2 650 521781 4818111 208 40
18:00:23 1/10/2011 1 10 2011 18 639 524003 4818118 203 40
10:00:42 12/26/2010 12 26 2010 10 639 523735 4818117 203 40
22:00:42 12/20/2008 12 20 2008 22 634 524481 4818120 94 40
18:01:18 2/17/2011 2 17 2011 18 642 525715 4818125 91 40
4:00:21 3/8/2009 3 8 2009 4 633 521359 4818110 209 40
14:00:53 3/24/2011 3 24 2011 14 801 522387 4818113 207 40
4:02:38 1/13/2011 1 13 2011 4 642 525017 4818122 93 40
22:00:53 2/17/2010 2 17 2010 22 639 524188 4818119 125 39
16:00:41 1/15/2010 1 15 2010 16 633 521380 4818110 209 40
8:01:05 4/9/2011 4 9 2011 8 665 521823 4818111 208 40
6:01:24 1/26/2011 1 26 2011 6 639 524230 4818119 125 39
20:00:54 4/6/2013 4 6 2013 20 671 523086 4818115 205 40
2:00:53 1/27/2011 1 27 2011 2 646 524281 4818120 125 39
4:01:06 3/9/2013 3 9 2013 4 677 521324 4818110 209 40
8:00:53 3/23/2011 3 23 2011 8 655 521959 4818112 208 40
18:00:48 3/24/2011 3 24 2011 18 667 521262 4818110 209 40
4:00:43 4/4/2009 4 4 2009 4 634 522100 4818112 207 40
4:00:47 4/2/2013 4 2 2013 4 677 524435 4818120 94 40
2:00:53 2/18/2011 2 18 2011 2 638 521886 4818112 208 40
8:00:42 3/29/2011 3 29 2011 8 665 521683 4818111 208 40
14:00:53 12/24/2013 12 24 2013 14 909 521796 4818111 208 40
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2:00:56 1/27/2011 1 27 2011 2 638 521932 4818112 208 40
22:00:42 12/25/2008 12 25 2008 22 635 524128 4818119 125 39
22:00:53 4/5/2008 4 5 2008 22 633 523689 4818118 203 40
6:00:36 1/16/2011 1 16 2011 6 650 521393 4818110 209 40
18:00:55 4/26/2011 4 26 2011 18 655 522659 4818115 206 40
2:00:21 2/7/2013 2 7 2013 2 663 523956 4818119 203 40
8:00:54 2/7/2011 2 7 2011 8 638 524386 4818121 125 39
4:00:49 3/21/2011 3 21 2011 4 661 521250 4818110 209 40
4:00:48 2/27/2010 2 27 2010 4 633 521775 4818112 208 40
16:00:43 1/27/2011 1 27 2011 16 641 521784 4818112 208 40
6:00:10 2/18/2011 2 18 2011 6 638 521873 4818112 208 40
18:00:43 2/17/2009 2 17 2009 18 632 526025 4818127 90 40
2:00:50 2/23/2011 2 23 2011 2 647 521405 4818111 209 40
6:00:48 3/13/2009 3 13 2009 6 640 522077 4818113 207 40
12:00:48 4/2/2012 4 2 2012 12 671 522101 4818113 207 40
16:00:53 2/16/2013 2 16 2013 16 675 524378 4818121 125 39
18:00:53 1/2/2009 1 2 2009 18 633 524084 4818120 125 39
0:00:54 2/25/2010 2 25 2010 0 639 523661 4818118 203 40
22:00:53 2/17/2010 2 17 2010 22 646 524110 4818120 125 39
20:00:54 4/4/2014 4 4 2014 20 913 524113 4818120 125 39
0:01:11 2/12/2010 2 12 2010 0 640 523796 4818119 203 40
22:00:56 3/4/2010 3 4 2010 22 639 525927 4818127 91 40
6:00:42 4/4/2011 4 4 2011 6 650 524281 4818121 125 39
18:00:42 1/3/2013 1 3 2013 18 658 521435 4818111 209 40
12:00:56 3/8/2014 3 8 2014 12 679 521342 4818111 209 40
0:00:53 2/7/2011 2 7 2011 0 638 523692 4818119 203 40
18:00:23 4/4/2011 4 4 2011 18 660 525925 4818127 91 40
16:02:26 12/21/2010 12 21 2010 16 657 521004 4818110 210 40
18:00:57 2/24/2010 2 24 2010 18 646 523710 4818119 203 40
18:00:47 3/10/2014 3 10 2014 18 913 526299 4818129 90 40
10:01:12 3/21/2013 3 21 2013 10 679 521408 4818111 209 40
8:00:53 2/26/2011 2 26 2011 8 647 521969 4818113 208 40
22:00:47 3/8/2010 3 8 2010 22 647 525756 4818127 91 40
8:00:44 12/13/2011 12 13 2011 8 667 524375 4818121 125 39
8:00:42 3/22/2009 3 22 2009 8 643 521820 4818113 208 40
4:00:52 12/27/2010 12 27 2010 4 638 523420 4818118 204 40
12:01:11 1/3/2011 1 3 2011 12 642 524208 4818121 125 39
10:00:54 1/26/2013 1 26 2013 10 679 521027 4818110 210 40
4:01:00 1/12/2014 1 12 2014 4 907 523499 4818118 204 40
6:00:41 3/21/2011 3 21 2011 6 661 521248 4818111 209 40
12:01:12 2/26/2013 2 26 2013 12 679 522036 4818114 207 40
22:00:54 2/17/2011 2 17 2011 22 639 525709 4818127 91 40
8:00:55 3/3/2010 3 3 2010 8 640 521903 4818113 208 40
6:14:24 5/5/2013 5 5 2013 6 657 521345 4818111 209 40
18:00:25 2/17/2011 2 17 2011 18 639 525717 4818127 91 40
10:01:11 12/8/2010 12 8 2010 10 642 526168 4818129 90 40
16:00:45 11/27/2010 11 27 2010 16 801 521125 4818111 210 40
16:00:20 2/7/2011 2 7 2011 16 657 525721 4818127 91 40
10:00:48 11/30/2010 11 30 2010 10 657 520459 4818109 211 40
18:00:54 3/12/2010 3 12 2010 18 642 521455 4818112 209 40
22:00:26 4/7/2011 4 7 2011 22 660 524225 4818122 125 39
18:00:49 11/25/2010 11 25 2010 18 653 521047 4818111 210 40
6:00:48 1/16/2011 1 16 2011 6 657 521284 4818112 209 40
12:01:22 1/1/2011 1 1 2011 12 647 522486 4818116 206 40
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18:01:54 3/14/2011 3 14 2011 18 647 522750 4818116 206 40
4:00:54 1/16/2011 1 16 2011 4 657 521284 4818112 209 40
6:00:42 11/19/2011 11 19 2011 6 665 524174 4818121 125 39
0:00:41 2/14/2011 2 14 2011 0 646 524217 4818122 125 39
0:00:41 2/16/2013 2 16 2013 0 680 524064 4818121 125 39
8:00:53 1/16/2011 1 16 2011 8 657 521282 4818112 209 40
6:00:56 12/9/2010 12 9 2010 6 801 523522 4818119 204 40
2:00:49 2/14/2011 2 14 2011 2 646 524214 4818122 125 39
12:00:50 1/26/2014 1 26 2014 12 909 521751 4818113 208 40
22:00:55 4/15/2009 4 15 2009 22 637 525683 4818127 91 40
8:00:43 1/16/2011 1 16 2011 8 650 521395 4818112 209 40
2:00:48 12/16/2010 12 16 2010 2 647 521435 4818112 209 40
8:01:17 4/9/2011 4 9 2011 8 668 521824 4818114 208 40
16:00:53 2/9/2013 2 9 2013 16 675 524827 4818124 93 40
2:00:15 2/2/2009 2 2 2009 2 633 521853 4818114 208 40
0:00:54 2/15/2011 2 15 2011 0 639 524264 4818122 125 39
22:00:41 4/7/2011 4 7 2011 22 658 524162 4818122 125 39
22:00:23 12/22/2008 12 22 2008 22 634 524194 4818122 125 39
8:00:26 2/18/2011 2 18 2011 8 654 522049 4818115 207 40
12:00:53 2/12/2014 2 12 2014 12 679 522218 4818115 207 40
18:00:53 2/6/2011 2 6 2011 18 638 523690 4818120 203 40
22:01:47 1/28/2011 1 28 2011 22 647 521769 4818114 208 40
6:00:42 2/27/2010 2 27 2010 6 633 521787 4818114 208 40
20:00:54 3/19/2014 3 19 2014 20 909 522465 4818116 206 40
0:00:54 3/27/2010 3 27 2010 0 655 525468 4818127 92 40
2:00:54 1/28/2011 1 28 2011 2 642 524475 4818124 94 40
8:00:53 3/16/2009 3 16 2009 8 634 522042 4818115 207 40
4:00:22 12/24/2009 12 24 2009 4 647 521245 4818113 209 40
0:00:33 12/15/2013 12 15 2013 0 907 524605 4818124 94 40
6:00:50 1/20/2010 1 20 2010 6 642 525683 4818128 91 40
6:00:54 4/4/2009 4 4 2009 6 638 521813 4818114 208 40
22:00:56 4/7/2012 4 7 2012 22 672 524889 4818125 93 40
2:00:55 2/27/2010 2 27 2010 2 633 521749 4818114 208 40
6:00:53 3/12/2010 3 12 2010 6 640 522080 4818116 207 40
10:00:43 12/29/2013 12 29 2013 10 911 521339 4818113 209 40
6:00:43 12/24/2009 12 24 2009 6 633 521721 4818114 208 40
12:00:54 1/29/2011 1 29 2011 12 647 521368 4818113 209 40
12:00:15 3/27/2011 3 27 2011 12 669 522018 4818115 207 40
2:00:56 3/12/2010 3 12 2010 2 640 522103 4818116 207 40
14:00:24 3/28/2009 3 28 2009 14 633 521386 4818113 209 40
0:00:23 1/7/2010 1 7 2010 0 639 521402 4818114 209 40
14:00:45 1/28/2009 1 28 2009 14 632 521471 4818114 209 40
20:01:08 3/26/2014 3 26 2014 20 917 521671 4818115 208 40
18:00:47 12/22/2012 12 22 2012 18 680 521406 4818114 209 40
8:00:49 12/19/2010 12 19 2010 8 638 523389 4818120 204 40
12:00:55 2/17/2011 2 17 2011 12 655 521861 4818115 208 40
6:00:53 4/4/2009 4 4 2009 6 634 522101 4818116 207 40
18:00:42 4/22/2008 4 22 2008 18 636 522562 4818118 206 40
10:00:37 2/9/2011 2 9 2011 10 655 521853 4818115 208 40
14:00:47 12/25/2013 12 25 2013 14 671 521015 4818113 210 40
8:00:54 4/2/2010 4 2 2010 8 655 524558 4818125 94 40
0:00:40 1/10/2011 1 10 2011 0 641 521269 4818114 209 40
0:00:47 2/18/2010 2 18 2010 0 633 524117 4818123 125 39
4:00:53 3/7/2010 3 7 2010 4 640 525770 4818130 91 40
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18:00:48 4/10/2009 4 10 2009 18 646 524191 4818124 125 39
16:00:43 2/26/2011 2 26 2011 16 654 520652 4818112 211 40
18:00:57 2/17/2010 2 17 2010 18 646 524109 4818123 125 39
20:00:53 3/27/2014 3 27 2014 20 918 526347 4818132 90 40
6:00:55 3/7/2010 3 7 2010 6 640 525767 4818130 91 40
2:00:56 12/24/2009 12 24 2009 2 647 521245 4818114 209 40
8:00:54 4/25/2008 4 25 2008 8 633 521776 4818116 208 40
22:00:54 3/15/2010 3 15 2010 22 643 521262 4818114 209 40
0:00:47 4/16/2009 4 16 2009 0 637 525680 4818129 91 40
2:00:47 12/16/2012 12 16 2012 2 677 523349 4818121 204 40
18:01:12 1/9/2014 1 9 2014 18 917 523886 4818123 203 40
4:00:54 2/18/2011 2 18 2011 4 638 521886 4818116 208 40
2:00:54 3/3/2014 3 3 2014 2 916 521443 4818115 209 40
16:00:43 3/11/2011 3 11 2011 16 650 522219 4818117 207 40
22:00:53 3/30/2009 3 30 2009 22 644 521618 4818115 208 40
8:00:37 12/22/2012 12 22 2012 8 680 521511 4818115 209 40
10:00:54 2/15/2014 2 15 2014 10 679 521217 4818114 209 40
2:00:42 1/19/2010 1 19 2010 2 642 525663 4818129 91 40
12:01:11 12/21/2013 12 21 2013 12 917 521454 4818115 209 40
18:00:43 4/10/2011 4 10 2011 18 655 520461 4818112 211 40
4:00:48 12/16/2010 12 16 2010 4 647 521409 4818115 209 40
4:01:11 1/27/2011 1 27 2011 4 646 524278 4818124 125 39
2:00:36 2/2/2009 2 2 2009 2 632 521878 4818116 208 40
12:00:53 4/4/2009 4 4 2009 12 639 521322 4818115 209 40
18:00:30 3/30/2011 3 30 2011 18 801 520654 4818112 211 40
4:00:32 3/13/2009 3 13 2009 4 640 522079 4818117 207 40
12:00:26 1/2/2013 1 2 2013 12 658 522207 4818117 207 40
12:00:53 2/20/2011 2 20 2011 12 655 521741 4818116 208 40
2:00:53 2/7/2011 2 7 2011 2 642 524103 4818124 125 39
4:01:12 3/25/2011 3 25 2011 4 665 521804 4818116 208 40
2:00:45 4/7/2012 4 7 2012 2 676 525937 4818131 91 40
18:01:11 3/8/2013 3 8 2013 18 677 521178 4818114 210 40
22:00:54 2/28/2012 2 28 2012 22 665 523672 4818123 203 40
20:00:54 2/28/2012 2 28 2012 20 663 523531 4818122 204 40
6:00:53 2/7/2011 2 7 2011 6 638 524391 4818126 125 39
8:00:56 4/6/2012 4 6 2012 8 671 521511 4818116 209 40
16:00:53 2/5/2013 2 5 2013 16 680 524176 4818125 125 39
12:00:41 4/4/2009 4 4 2009 12 643 521297 4818115 209 40
16:00:17 3/31/2011 3 31 2011 16 665 521797 4818117 208 40
4:00:57 3/3/2014 3 3 2014 4 916 521444 4818116 209 40
14:00:54 2/26/2011 2 26 2011 14 657 521080 4818114 210 40
2:01:05 3/3/2014 3 3 2014 2 909 523386 4818122 204 40
8:00:25 3/9/2012 3 9 2012 8 658 521684 4818117 208 40
10:00:53 3/26/2008 3 26 2008 10 633 522314 4818119 207 40
4:00:54 1/13/2014 1 13 2014 4 671 523682 4818123 203 40
18:00:47 3/24/2009 3 24 2009 18 633 520937 4818114 210 40
2:00:46 1/23/2011 1 23 2011 2 650 524219 4818125 125 39
18:00:39 4/5/2014 4 5 2014 18 679 522790 4818120 206 40
18:00:42 3/30/2013 3 30 2013 18 658 522207 4818118 207 40
22:00:48 4/7/2012 4 7 2012 22 677 524936 4818128 93 40
18:00:42 1/26/2011 1 26 2011 18 650 523937 4818125 203 40
8:00:42 12/13/2011 12 13 2011 8 659 524173 4818125 125 39
8:00:50 4/9/2009 4 9 2009 8 633 521390 4818116 209 40
18:00:47 1/1/2010 1 1 2010 18 641 524201 4818126 125 39
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12:01:02 2/17/2011 2 17 2011 12 638 521895 4818118 208 40
10:00:35 1/9/2011 1 9 2011 10 638 521308 4818116 209 40
0:00:42 12/21/2012 12 21 2012 0 658 521385 4818116 209 40
2:00:47 3/31/2011 3 31 2011 2 663 523704 4818124 203 40
4:00:42 12/9/2010 12 9 2010 4 801 523528 4818123 204 40
6:00:47 2/19/2012 2 19 2012 6 663 525540 4818131 92 40
22:01:00 1/26/2011 1 26 2011 22 638 521930 4818118 208 40
2:00:47 2/18/2011 2 18 2011 2 639 525712 4818131 91 40
22:00:54 4/18/2011 4 18 2011 22 666 525766 4818132 91 40
18:16:26 5/5/2013 5 5 2013 18 657 521367 4818116 209 40
18:00:53 4/2/2010 4 2 2010 18 644 525769 4818132 91 40
16:00:54 1/12/2011 1 12 2011 16 642 524626 4818127 94 40
2:00:49 5/2/2010 5 2 2010 2 640 521744 4818117 208 40
22:00:53 1/12/2011 1 12 2011 22 655 523684 4818124 203 40
6:00:55 4/2/2014 4 2 2014 6 917 521890 4818118 208 40
0:00:14 12/20/2008 12 20 2008 0 635 525555 4818131 92 40
2:00:54 4/4/2011 4 4 2011 2 664 525017 4818129 93 40
18:00:47 12/16/2010 12 16 2010 18 647 521335 4818116 209 40
22:00:40 2/6/2011 2 6 2011 22 638 523691 4818124 203 40
0:00:21 4/6/2008 4 6 2008 0 633 523699 4818124 203 40
18:01:17 4/27/2011 4 27 2011 18 664 523015 4818122 205 40
18:00:53 3/14/2011 3 14 2011 18 654 523324 4818123 204 40
8:00:48 3/14/2009 3 14 2009 8 633 521676 4818117 208 40
15:00:42 4/10/2010 4 10 2010 15 801 522024 4818119 207 40
18:00:41 3/21/2014 3 21 2014 18 679 522007 4818119 207 40
0:00:53 4/19/2014 4 19 2014 0 917 524350 4818127 125 39
18:00:45 3/4/2010 3 4 2010 18 639 525927 4818133 91 40
6:00:42 2/19/2012 2 19 2012 6 665 525570 4818131 92 40
18:00:53 1/4/2011 1 4 2011 18 642 525975 4818133 91 40
18:00:48 4/14/2011 4 14 2011 18 655 525196 4818130 93 40
16:00:26 3/3/2012 3 3 2012 16 658 521118 4818116 210 40
0:00:15 4/9/2009 4 9 2009 0 637 525661 4818132 91 40
18:00:43 12/17/2010 12 17 2010 18 657 520396 4818114 212 40
10:00:48 2/2/2011 2 2 2011 10 646 521865 4818118 208 40
12:00:54 2/24/2011 2 24 2011 12 654 522347 4818120 207 40
4:00:50 2/2/2009 2 2 2009 4 633 521892 4818118 208 40
22:00:23 2/6/2013 2 6 2013 22 680 523896 4818125 203 40
14:00:47 2/24/2011 2 24 2011 14 654 522348 4818120 207 40
8:00:41 2/7/2011 2 7 2011 8 639 524569 4818128 94 40
16:00:50 2/9/2012 2 9 2012 16 663 524988 4818129 93 40
18:00:55 3/8/2010 3 8 2010 18 647 525756 4818132 91 40
2:01:13 3/7/2010 3 7 2010 2 640 525773 4818133 91 40
22:00:12 1/12/2009 1 12 2009 22 637 523533 4818124 204 40
18:00:54 1/12/2009 1 12 2009 18 637 523536 4818124 204 40
0:00:36 2/18/2011 2 18 2011 0 639 525711 4818132 91 40
6:00:49 3/28/2011 3 28 2011 6 655 522072 4818119 207 40
10:00:25 4/6/2012 4 6 2012 10 671 521513 4818118 209 40
0:00:57 2/2/2009 2 2 2009 0 633 521830 4818119 208 40
2:00:42 3/3/2010 3 3 2010 2 639 521231 4818117 209 40
0:00:23 3/3/2014 3 3 2014 0 909 523573 4818125 204 40
8:00:47 1/16/2011 1 16 2011 8 654 521268 4818117 209 40
18:00:45 4/5/2011 4 5 2011 18 641 520695 4818115 211 40
18:00:41 3/11/2011 3 11 2011 18 650 522214 4818120 207 40
12:00:36 1/2/2014 1 2 2014 12 671 521207 4818117 209 40
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0:00:56 4/15/2010 4 15 2010 0 652 521698 4818119 208 40
14:00:41 1/3/2013 1 3 2013 14 658 521732 4818119 208 40
10:00:55 1/29/2011 1 29 2011 10 801 525034 4818130 93 40
14:00:43 1/23/2010 1 23 2010 14 641 520470 4818115 211 40
2:00:55 4/2/2012 4 2 2012 2 676 525625 4818132 91 40
12:00:54 12/9/2008 12 9 2008 12 633 525429 4818132 92 40
0:00:46 2/15/2012 2 15 2012 0 663 525902 4818134 91 40
6:01:14 4/2/2013 4 2 2013 6 677 524419 4818128 94 40
14:00:31 2/9/2012 2 9 2012 14 663 525005 4818130 93 40
12:00:25 2/1/2011 2 1 2011 12 641 522043 4818120 207 40
18:00:55 1/11/2011 1 11 2011 18 650 524751 4818129 94 40
18:00:55 1/22/2010 1 22 2010 18 638 523425 4818125 204 40
18:00:50 12/22/2008 12 22 2008 18 634 524191 4818127 125 39
16:00:55 12/29/2013 12 29 2013 16 671 521162 4818117 210 40
18:00:20 2/3/2009 2 3 2009 18 632 522009 4818120 207 40
0:01:21 12/12/2010 12 12 2010 0 641 524109 4818127 125 39
6:00:42 3/3/2014 3 3 2014 6 916 521443 4818118 209 40
16:00:44 12/24/2012 12 24 2012 16 680 521445 4818118 209 40
2:00:20 3/26/2009 3 26 2009 2 635 521942 4818120 208 40
6:00:19 1/23/2010 1 23 2010 6 633 523037 4818123 205 40
12:00:47 3/19/2010 3 19 2010 12 643 520910 4818117 210 40
18:00:54 4/4/2009 4 4 2009 18 637 521166 4818117 210 40
22:00:56 3/2/2014 3 2 2014 22 909 523573 4818125 204 40
12:00:42 3/19/2012 3 19 2012 12 658 521703 4818119 208 40
8:01:11 2/2/2009 2 2 2009 8 633 521895 4818120 208 40
12:00:54 3/19/2010 3 19 2010 12 646 520899 4818117 210 40
18:00:22 11/25/2010 11 25 2010 18 653 520897 4818117 210 40
10:00:44 1/1/2011 1 1 2011 10 647 522481 4818122 206 40
16:00:48 4/4/2009 4 4 2009 16 637 521173 4818118 210 40
12:00:47 3/18/2010 3 18 2010 12 643 521913 4818120 208 40
8:00:42 3/3/2010 3 3 2010 8 638 521803 4818120 208 40
10:00:42 4/9/2011 4 9 2011 10 658 521814 4818120 208 40
0:00:46 3/22/2011 3 22 2011 0 667 523801 4818127 203 40
0:00:53 4/24/2010 4 24 2010 0 639 524590 4818129 94 40
14:00:27 3/18/2010 3 18 2010 14 641 522105 4818121 207 40
18:00:47 2/19/2014 2 19 2014 18 909 522667 4818123 206 40
8:00:26 3/21/2010 3 21 2010 8 801 521165 4818118 210 40
0:00:13 2/2/2009 2 2 2009 0 632 521830 4818120 208 40
18:00:48 3/24/2011 3 24 2011 18 801 521383 4818119 209 40
6:01:20 3/3/2010 3 3 2010 6 638 521804 4818120 208 40
16:00:54 1/21/2010 1 21 2010 16 633 521716 4818120 208 40
18:00:53 12/31/2010 12 31 2010 18 642 524019 4818128 125 39
18:00:50 4/13/2011 4 13 2011 18 664 524924 4818131 93 40
20:00:56 2/6/2013 2 6 2013 20 680 523892 4818127 203 40
10:00:41 4/4/2009 4 4 2009 10 639 521302 4818119 209 40
10:00:58 2/6/2013 2 6 2013 10 677 521254 4818118 209 40
10:00:44 4/9/2014 4 9 2014 10 917 521333 4818119 209 40
10:00:16 2/25/2010 2 25 2010 10 633 521827 4818120 208 40
18:00:41 3/17/2010 3 17 2010 18 646 522130 4818121 207 40
8:00:30 3/15/2013 3 15 2013 8 658 521664 4818120 208 40
6:00:56 2/14/2011 2 14 2011 6 650 521370 4818119 209 40
8:00:48 4/9/2014 4 9 2014 8 914 521675 4818120 208 40
14:00:53 11/27/2010 11 27 2010 14 801 521122 4818118 210 40
22:00:53 1/9/2011 1 9 2011 22 641 521269 4818119 209 40
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2:00:42 1/1/2011 1 1 2011 2 642 524012 4818128 203 40
2:01:11 2/14/2011 2 14 2011 2 650 521368 4818119 209 40
8:00:41 1/29/2009 1 29 2009 8 632 521478 4818119 209 40
8:01:03 11/28/2010 11 28 2010 8 646 522133 4818122 207 40
2:00:55 2/8/2012 2 8 2012 2 665 525455 4818133 92 40
4:00:41 3/3/2010 3 3 2010 4 638 521800 4818121 208 40
18:00:27 3/30/2012 3 30 2012 18 680 525266 4818133 92 40
6:00:27 3/20/2012 3 20 2012 6 663 521402 4818119 209 40
2:00:24 11/25/2011 11 25 2011 2 667 525345 4818133 92 40
14:00:41 12/9/2008 12 9 2008 14 633 525430 4818133 92 40
2:00:54 1/13/2014 1 13 2014 2 671 523679 4818127 203 40
10:00:41 3/24/2011 3 24 2011 10 658 522303 4818122 207 40
22:00:48 3/9/2010 3 9 2010 22 644 525620 4818134 91 40
18:00:41 1/20/2014 1 20 2014 18 914 520336 4818116 212 40
0:00:56 12/16/2013 12 16 2013 0 914 521428 4818119 209 40
18:00:47 4/15/2009 4 15 2009 18 637 525448 4818134 92 40
4:00:48 4/2/2012 4 2 2012 4 676 525635 4818134 91 40
20:00:51 2/25/2012 2 25 2012 20 665 523499 4818127 204 40
16:00:24 2/18/2011 2 18 2011 16 657 521075 4818119 210 40
18:00:54 4/5/2013 4 5 2013 18 679 522920 4818125 205 40
20:00:46 2/24/2014 2 24 2014 20 907 524181 4818129 125 39
4:00:54 1/16/2011 1 16 2011 4 654 521271 4818119 209 40
12:00:55 2/13/2011 2 13 2011 12 657 521503 4818120 209 40
22:03:07 12/22/2012 12 22 2012 22 680 521399 4818120 209 40
8:00:55 2/27/2010 2 27 2010 8 633 521780 4818121 208 40
12:00:43 2/16/2014 2 16 2014 12 909 521264 4818120 209 40
22:00:53 12/17/2012 12 17 2012 22 670 524374 4818130 125 39
22:00:47 4/3/2011 4 3 2011 22 664 525013 4818132 93 40
16:02:22 3/13/2010 3 13 2010 16 644 521326 4818120 209 40
2:01:03 11/26/2010 11 26 2010 2 638 521100 4818119 210 40
18:00:52 4/2/2009 4 2 2009 18 644 521196 4818119 210 40
10:00:42 1/22/2010 1 22 2010 10 640 522075 4818122 207 40
22:00:54 1/4/2011 1 4 2011 22 642 525974 4818136 91 40
0:00:41 2/13/2010 2 13 2010 0 639 526198 4818137 90 40
8:00:28 2/14/2011 2 14 2011 8 655 521709 4818121 208 40
4:00:54 4/4/2011 4 4 2011 4 650 524268 4818130 125 39
6:00:24 2/25/2011 2 25 2011 6 657 522242 4818123 207 40
2:00:52 4/8/2009 4 8 2009 2 646 521110 4818119 210 40
8:00:48 3/26/2010 3 26 2010 8 647 521559 4818121 209 40
10:00:42 11/17/2010 11 17 2010 10 640 521531 4818121 209 40
16:00:48 2/12/2012 2 12 2012 16 665 525732 4818136 91 40
2:00:21 4/26/2013 4 26 2013 2 671 521766 4818122 208 40
2:00:57 3/25/2010 3 25 2010 2 657 520298 4818117 212 40
16:00:54 2/15/2011 2 15 2011 16 641 522070 4818123 207 40
2:00:50 2/26/2013 2 26 2013 2 663 523353 4818127 204 40
8:00:54 1/28/2011 1 28 2011 8 646 524340 4818130 125 39
2:00:31 2/24/2009 2 24 2009 2 633 522132 4818123 207 40
22:00:49 2/7/2012 2 7 2012 22 665 525457 4818135 92 40
8:00:53 3/3/2012 3 3 2012 8 666 522076 4818123 207 40
12:00:25 1/3/2013 1 3 2013 12 658 521732 4818122 208 40
22:00:25 4/3/2010 4 3 2010 22 644 524976 4818133 93 40
22:00:48 12/28/2010 12 28 2010 22 638 523582 4818128 204 40
18:00:54 2/13/2010 2 13 2010 18 647 525310 4818134 92 40
18:00:33 1/9/2012 1 9 2012 18 658 521382 4818121 209 40
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0:00:11 3/31/2009 3 31 2009 0 644 521611 4818121 208 40
18:00:47 1/3/2011 1 3 2011 18 653 520600 4818118 211 40
4:00:54 2/20/2011 2 20 2011 4 638 521447 4818121 209 40
4:00:42 3/12/2010 3 12 2010 4 640 522105 4818123 207 40
18:00:53 11/26/2010 11 26 2010 18 643 525011 4818133 93 40
18:00:54 2/19/2011 2 19 2011 18 646 520847 4818119 210 40
8:00:53 1/24/2011 1 24 2011 8 801 524072 4818130 125 39
8:00:56 1/17/2011 1 17 2011 8 650 521377 4818121 209 40
12:00:41 2/26/2013 2 26 2013 12 677 521996 4818123 208 40
6:00:53 3/29/2008 3 29 2008 6 635 521349 4818121 209 40
18:00:42 4/24/2009 4 24 2009 18 646 520951 4818119 210 40
4:00:53 1/19/2010 1 19 2010 4 643 525334 4818135 92 40
18:00:56 3/29/2011 3 29 2011 18 664 523284 4818127 204 40
10:00:50 5/3/2009 5 3 2009 10 646 521730 4818122 208 40
22:00:25 2/15/2013 2 15 2013 22 680 524070 4818130 125 39
20:00:53 12/17/2012 12 17 2012 20 665 524257 4818131 125 39
22:00:53 2/17/2009 2 17 2009 22 632 526026 4818137 90 40
12:01:23 12/16/2008 12 16 2008 12 634 522208 4818124 207 40
18:00:49 3/27/2011 3 27 2011 18 669 523239 4818127 204 40
4:00:31 3/3/2014 3 3 2014 4 909 523389 4818128 204 40
16:00:47 1/10/2012 1 10 2012 16 663 524102 4818130 125 39
18:00:49 12/21/2012 12 21 2012 18 680 521347 4818121 209 40
0:00:52 4/4/2011 4 4 2011 0 664 525013 4818134 93 40
18:00:55 1/12/2009 1 12 2009 18 634 523949 4818130 203 40
10:00:31 3/4/2013 3 4 2013 10 679 521427 4818121 209 40
10:01:01 2/8/2014 2 8 2014 10 671 521517 4818122 209 40
14:00:53 3/19/2012 3 19 2012 14 666 521743 4818122 208 40
2:00:53 12/12/2010 12 12 2010 2 641 524131 4818131 125 39
8:00:44 3/23/2011 3 23 2011 8 659 522144 4818124 207 40
0:00:42 12/24/2009 12 24 2009 0 640 522045 4818123 207 40
18:00:52 4/9/2014 4 9 2014 18 679 522286 4818124 207 40
18:00:21 12/25/2008 12 25 2008 18 635 524122 4818131 125 39
18:00:53 4/17/2012 4 17 2012 18 677 524592 4818132 94 40
2:00:47 12/23/2012 12 23 2012 2 680 521433 4818122 209 40
6:00:41 1/24/2011 1 24 2011 6 801 524074 4818130 125 39
18:00:42 2/11/2012 2 11 2012 18 665 525292 4818135 92 40
18:00:53 1/2/2009 1 2 2009 18 637 523985 4818130 203 40
0:00:55 2/21/2014 2 21 2014 0 917 522783 4818126 206 40
6:00:47 1/28/2011 1 28 2011 6 646 524339 4818132 125 39
10:00:37 3/8/2014 3 8 2014 10 679 521335 4818122 209 40
0:00:36 2/8/2012 2 8 2012 0 665 525462 4818136 92 40
22:00:41 12/20/2012 12 20 2012 22 658 521381 4818122 209 40
10:00:36 2/9/2011 2 9 2011 10 638 522124 4818124 207 40
14:00:39 2/19/2014 2 19 2014 14 916 522398 4818125 207 40
12:00:48 12/27/2012 12 27 2012 12 663 521189 4818121 210 40
22:00:53 1/13/2014 1 13 2014 22 908 523743 4818130 203 40
18:00:47 3/21/2011 3 21 2011 18 667 523791 4818130 203 40
2:00:48 2/13/2011 2 13 2011 2 642 523876 4818130 203 40
18:00:49 1/1/2010 1 1 2010 18 641 524199 4818132 125 39
10:00:55 2/1/2013 2 1 2013 10 680 521503 4818122 209 40
2:00:48 1/23/2010 1 23 2010 2 633 523023 4818127 205 40
22:00:56 2/13/2014 2 13 2014 22 907 523933 4818131 203 40
8:00:56 1/12/2014 1 12 2014 8 917 523899 4818131 203 40
8:00:23 3/23/2011 3 23 2011 8 654 522021 4818124 207 40
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18:00:43 12/25/2008 12 25 2008 18 635 524123 4818132 125 39
16:00:56 4/7/2013 4 7 2013 16 663 525643 4818137 91 40
14:00:53 2/26/2013 2 26 2013 14 665 522044 4818124 207 40
12:01:19 4/5/2013 4 5 2013 12 679 522162 4818125 207 40
18:00:42 2/16/2011 2 16 2011 18 801 524141 4818132 125 39
4:00:50 1/24/2011 1 24 2011 4 801 524073 4818132 125 39
4:01:09 12/16/2013 12 16 2013 4 914 521434 4818123 209 40
8:00:41 3/27/2010 3 27 2010 8 653 521946 4818124 208 40
18:00:51 12/21/2010 12 21 2010 18 647 521121 4818122 210 40
22:00:47 1/3/2014 1 3 2014 22 917 521062 4818121 210 40
6:00:41 11/28/2010 11 28 2010 6 653 521355 4818122 209 40
8:00:38 2/22/2011 2 22 2011 8 654 521622 4818123 208 40
22:00:49 1/3/2011 1 3 2011 22 653 520597 4818120 211 40
8:00:47 4/24/2014 4 24 2014 8 907 524173 4818132 125 39
8:00:48 2/18/2011 2 18 2011 8 650 521760 4818124 208 40
12:00:44 1/6/2010 1 6 2010 12 639 521424 4818123 209 40
20:00:48 2/28/2012 2 28 2012 20 666 523522 4818130 204 40
4:00:56 1/28/2011 1 28 2011 4 801 524343 4818133 125 39
10:01:24 2/19/2011 2 19 2011 10 655 521512 4818123 209 40
10:00:47 2/9/2011 2 9 2011 10 657 521624 4818123 208 40
4:00:53 4/4/2009 4 4 2009 4 638 521816 4818124 208 40
20:00:53 1/13/2014 1 13 2014 20 908 523738 4818131 203 40
8:01:22 2/20/2014 2 20 2014 8 909 522068 4818125 207 40
22:00:53 3/21/2011 3 21 2011 22 667 523803 4818131 203 40
8:00:42 11/28/2010 11 28 2010 8 653 521354 4818123 209 40
8:01:20 3/17/2014 3 17 2014 8 908 524324 4818133 125 39
10:01:46 1/5/2012 1 5 2012 10 641 521327 4818123 209 40
14:00:26 3/15/2014 3 15 2014 14 914 520796 4818121 211 40
4:00:53 3/29/2008 3 29 2008 4 635 521347 4818123 209 40
14:00:39 12/29/2009 12 29 2009 14 638 521392 4818123 209 40
22:00:50 12/31/2009 12 31 2009 22 633 522920 4818128 205 40
22:00:43 2/16/2014 2 16 2014 22 908 523782 4818131 203 40
2:00:49 2/7/2013 2 7 2013 2 677 521355 4818123 209 40
22:00:30 2/15/2014 2 15 2014 22 907 524034 4818132 125 39
0:00:34 12/14/2008 12 14 2008 0 634 522033 4818125 207 40
2:00:53 3/22/2011 3 22 2011 2 667 523799 4818131 203 40
18:00:54 4/29/2010 4 29 2010 18 646 521596 4818124 209 40
18:01:02 3/16/2009 3 16 2009 18 644 523599 4818131 204 40
0:00:20 12/11/2012 12 11 2012 0 658 525792 4818139 91 40
4:00:57 12/23/2012 12 23 2012 4 680 521430 4818124 209 40
0:00:42 1/27/2011 1 27 2011 0 642 524083 4818133 125 39
16:00:53 1/16/2011 1 16 2011 16 650 521526 4818124 209 40
8:00:54 2/14/2011 2 14 2011 8 654 521699 4818125 208 40
18:00:45 12/9/2010 12 9 2010 18 642 524901 4818136 93 40
4:00:53 11/18/2013 11 18 2013 4 914 522631 4818128 206 40
22:00:54 4/18/2014 4 18 2014 22 917 524350 4818134 125 39
2:00:47 12/9/2010 12 9 2010 2 801 523513 4818131 204 40
10:00:53 12/24/2010 12 24 2010 10 650 522735 4818128 206 40
18:00:37 1/6/2009 1 6 2009 18 633 523567 4818131 204 40
14:00:56 2/7/2010 2 7 2010 14 638 521172 4818123 210 40
16:00:21 12/25/2008 12 25 2008 16 632 521784 4818125 208 40
6:00:27 1/16/2011 1 16 2011 6 654 521268 4818124 209 40
18:00:27 1/2/2009 1 2 2009 18 633 524060 4818133 125 39
22:00:50 1/5/2013 1 5 2013 22 665 524246 4818134 125 39
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4:00:55 2/25/2011 2 25 2011 4 657 522240 4818127 207 40
0:00:57 11/20/2010 11 20 2010 0 642 526035 4818141 90 40
0:00:54 1/13/2009 1 13 2009 0 637 523537 4818131 204 40
0:01:19 4/28/2009 4 28 2009 0 640 525303 4818138 92 40
14:00:52 4/8/2013 4 8 2013 14 679 521233 4818124 209 40
4:00:42 2/14/2011 2 14 2011 4 650 521369 4818124 209 40
18:00:43 2/15/2010 2 15 2010 18 633 524325 4818135 125 39
22:00:42 1/9/2011 1 9 2011 22 657 521242 4818124 209 40
10:00:45 1/20/2011 1 20 2011 10 641 521584 4818125 209 40
10:00:54 12/18/2010 12 18 2010 10 647 521370 4818125 209 40
6:00:06 3/25/2011 3 25 2011 6 665 521799 4818126 208 40
6:00:47 12/11/2012 12 11 2012 6 658 525690 4818140 91 40
12:00:54 3/10/2014 3 10 2014 12 913 526243 4818142 90 40
20:00:56 2/25/2012 2 25 2012 20 663 523462 4818132 204 40
10:00:56 2/3/2011 2 3 2011 10 650 521843 4818127 208 40
10:00:42 2/28/2013 2 28 2013 10 671 521352 4818125 209 40
8:00:45 2/7/2011 2 7 2011 8 655 524488 4818136 94 40
18:00:42 12/7/2011 12 7 2011 18 659 521061 4818124 210 40
18:00:51 12/21/2009 12 21 2009 18 647 521253 4818125 209 40
18:00:42 1/15/2010 1 15 2010 18 646 521182 4818125 210 40
14:00:44 2/15/2013 2 15 2013 14 663 524087 4818134 125 39
2:00:48 3/28/2011 3 28 2011 2 661 524208 4818135 125 39
18:00:42 3/27/2009 3 27 2009 18 640 521597 4818126 209 40
8:00:57 2/21/2011 2 21 2011 8 650 521750 4818126 208 40
8:01:04 3/24/2011 3 24 2011 8 655 522255 4818128 207 40
8:00:25 3/10/2009 3 10 2009 8 633 521877 4818127 208 40
22:00:53 3/3/2010 3 3 2010 22 642 525700 4818140 91 40
6:00:41 12/23/2012 12 23 2012 6 680 521434 4818125 209 40
22:00:53 12/10/2012 12 10 2012 22 658 525887 4818141 91 40
0:00:49 1/23/2011 1 23 2011 0 801 524566 4818136 94 40
12:00:53 12/29/2009 12 29 2009 12 638 521390 4818126 209 40
18:00:53 3/5/2011 3 5 2011 18 801 523899 4818134 203 40
0:00:15 3/8/2010 3 8 2010 0 640 526095 4818142 90 40
12:00:56 4/16/2008 4 16 2008 12 636 521074 4818125 210 40
10:00:53 1/31/2012 1 31 2012 10 663 521446 4818126 209 40
18:00:42 3/20/2011 3 20 2011 18 661 521637 4818127 208 40
0:00:15 2/17/2014 2 17 2014 0 908 523781 4818134 203 40
0:01:55 4/26/2014 4 26 2014 0 913 526262 4818143 90 40
18:00:48 3/9/2010 3 9 2010 18 644 525623 4818141 91 40
18:00:42 2/23/2009 2 23 2009 18 634 522594 4818130 206 40
12:00:35 3/24/2011 3 24 2011 12 655 522315 4818129 207 40
14:00:36 3/6/2011 3 6 2011 14 655 521437 4818126 209 40
22:00:52 12/18/2013 12 18 2013 22 908 521516 4818126 209 40
8:00:47 4/29/2011 4 29 2011 8 667 524365 4818136 125 39
12:00:42 1/6/2012 1 6 2012 12 658 521595 4818127 209 40
12:00:49 2/11/2014 2 11 2014 12 916 521872 4818128 208 40
14:00:54 1/22/2010 1 22 2010 14 643 522033 4818128 207 40
4:00:41 3/27/2011 3 27 2011 4 660 523856 4818134 203 40
8:00:32 2/27/2011 2 27 2011 8 655 521647 4818127 208 40
16:01:11 2/26/2011 2 26 2011 16 647 520805 4818124 210 40
12:01:00 2/28/2013 2 28 2013 12 671 521226 4818126 209 40
0:00:47 1/23/2010 1 23 2010 0 633 522969 4818132 205 40
2:00:26 3/27/2012 3 27 2012 2 678 521597 4818127 209 40
0:00:54 3/19/2014 3 19 2014 0 917 522384 4818130 207 40
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7:33:26 12/14/2013 12 14 2013 7 657 521137 4818126 210 40
18:00:48 3/27/2012 3 27 2012 18 680 522639 4818131 206 40
14:00:50 3/24/2011 3 24 2011 14 655 522320 4818130 207 40
10:00:58 3/18/2010 3 18 2010 10 640 521944 4818128 208 40
10:00:24 4/16/2011 4 16 2011 10 658 522606 4818131 206 40
0:00:55 11/20/2010 11 20 2010 0 643 522026 4818129 207 40
4:00:23 4/19/2011 4 19 2011 4 654 525850 4818142 91 40
20:00:20 3/30/2012 3 30 2012 20 658 525037 4818139 93 40
8:00:47 3/17/2009 3 17 2009 8 634 521677 4818128 208 40
10:00:47 4/9/2011 4 9 2011 10 665 521756 4818128 208 40
12:00:56 12/11/2010 12 11 2010 12 654 524147 4818136 125 39
2:00:55 12/21/2012 12 21 2012 2 677 521999 4818129 208 40
18:00:30 3/19/2014 3 19 2014 18 907 522004 4818129 208 40
16:00:53 4/22/2013 4 22 2013 16 671 522075 4818129 207 40
16:00:53 3/30/2009 3 30 2009 16 635 522112 4818129 207 40
0:00:32 3/31/2011 3 31 2011 0 663 523703 4818135 203 40
6:00:55 2/13/2011 2 13 2011 6 801 524037 4818136 125 39
22:02:18 2/23/2013 2 23 2013 22 666 523686 4818135 203 40
4:00:55 2/29/2012 2 29 2012 4 666 523412 4818134 204 40
16:00:48 12/29/2009 12 29 2009 16 641 521200 4818126 210 40
6:00:47 12/20/2010 12 20 2010 6 638 523443 4818134 204 40
18:00:58 5/12/2011 5 12 2011 18 657 521173 4818126 210 40
10:00:50 1/2/2013 1 2 2013 10 658 522257 4818130 207 40
10:00:47 12/29/2008 12 29 2008 10 632 524051 4818136 125 39
8:00:48 3/7/2013 3 7 2013 8 677 521542 4818128 209 40
8:00:39 3/29/2008 3 29 2008 8 635 521667 4818128 208 40
10:01:12 2/5/2012 2 5 2012 10 658 521367 4818127 209 40
10:00:21 12/16/2008 12 16 2008 10 634 522209 4818130 207 40
0:00:54 1/11/2011 1 11 2011 0 801 523343 4818134 204 40
16:00:39 1/12/2013 1 12 2013 16 665 521244 4818127 209 40
18:00:53 2/24/2010 2 24 2010 18 643 524316 4818137 125 39
20:00:43 12/27/2012 12 27 2012 20 663 520872 4818126 210 40
6:00:42 3/24/2009 3 24 2009 6 634 522278 4818130 207 40
22:01:12 4/15/2014 4 15 2014 22 908 524565 4818138 94 40
10:00:54 4/6/2008 4 6 2008 10 633 522324 4818131 207 40
0:00:23 3/25/2010 3 25 2010 0 657 520263 4818124 212 40
14:00:41 3/25/2011 3 25 2011 14 667 522068 4818130 207 40
2:00:23 1/13/2011 1 13 2011 2 642 525015 4818140 93 40
10:00:53 2/28/2013 2 28 2013 10 657 521200 4818127 210 40
12:00:57 2/28/2011 2 28 2011 12 801 521457 4818128 209 40
10:01:16 2/12/2014 2 12 2014 10 917 521991 4818130 208 40
6:00:45 2/2/2009 2 2 2009 6 633 521892 4818129 208 40
12:01:05 2/28/2013 2 28 2013 12 679 521218 4818127 209 40
12:00:24 2/28/2013 2 28 2013 12 677 521260 4818127 209 40
20:00:41 4/4/2014 4 4 2014 20 908 525274 4818141 92 40
0:00:53 1/12/2014 1 12 2014 0 907 523481 4818135 204 40
8:01:37 2/20/2014 2 20 2014 8 914 522206 4818131 207 40
4:00:47 4/6/2014 4 6 2014 4 916 525648 4818143 91 40
14:00:20 2/13/2012 2 13 2012 14 665 525727 4818143 91 40
10:00:47 3/27/2011 3 27 2011 10 658 521886 4818130 208 40
18:00:45 4/14/2011 4 14 2011 18 650 526079 4818145 90 40
4:01:18 12/12/2010 12 12 2010 4 641 524130 4818138 125 39
0:01:18 3/22/2010 3 22 2010 0 646 520683 4818126 211 40
8:00:55 2/25/2011 2 25 2011 8 657 522239 4818131 207 40
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22:00:54 12/20/2013 12 20 2013 22 911 524257 4818138 125 39
6:00:48 12/12/2010 12 12 2010 6 641 524133 4818138 125 39
4:01:16 2/13/2011 2 13 2011 4 801 524026 4818137 125 39
6:00:46 12/21/2012 12 21 2012 6 658 521471 4818129 209 40
6:00:25 3/27/2011 3 27 2011 6 660 523862 4818137 203 40
12:00:44 3/23/2009 3 23 2009 12 633 522087 4818131 207 40
10:00:42 2/27/2011 2 27 2011 10 657 521300 4818128 209 40
22:00:53 4/9/2012 4 9 2012 22 677 524603 4818140 94 40
6:00:26 3/3/2010 3 3 2010 6 639 521794 4818130 208 40
14:00:33 3/6/2009 3 6 2009 14 633 521961 4818130 208 40
14:00:39 2/12/2012 2 12 2012 14 665 525727 4818144 91 40
22:00:42 1/2/2009 1 2 2009 22 633 523970 4818137 203 40
12:00:51 1/22/2010 1 22 2010 12 643 522035 4818131 207 40
8:00:48 3/24/2011 3 24 2011 8 801 522193 4818131 207 40
20:00:44 4/21/2013 4 21 2013 20 671 522967 4818134 205 40
12:00:43 12/18/2010 12 18 2010 12 647 521372 4818129 209 40
6:00:54 1/28/2011 1 28 2011 6 639 524380 4818139 125 39
18:00:45 4/5/2011 4 5 2011 18 647 520697 4818127 211 40
8:00:41 12/24/2009 12 24 2009 8 633 521705 4818130 208 40
8:01:11 3/25/2011 3 25 2011 8 665 521966 4818131 208 40
8:00:49 2/23/2011 2 23 2011 8 653 521520 4818130 209 40
2:00:44 1/7/2013 1 7 2013 2 663 524105 4818138 125 39
22:00:53 12/18/2008 12 18 2008 22 634 525789 4818145 91 40
12:00:22 4/4/2009 4 4 2009 12 637 521286 4818129 209 40
20:01:43 3/5/2012 3 5 2012 20 663 523545 4818137 204 40
20:00:42 12/17/2013 12 17 2013 20 671 524227 4818139 125 39
8:00:15 3/8/2011 3 8 2011 8 647 521417 4818130 209 40
4:00:48 1/7/2013 1 7 2013 4 663 524109 4818139 125 39
10:01:03 2/20/2014 2 20 2014 10 909 521713 4818131 208 40
6:00:47 4/24/2009 4 24 2009 6 646 522103 4818132 207 40
0:00:47 12/29/2010 12 29 2010 0 638 523406 4818136 204 40
0:00:49 2/29/2012 2 29 2012 0 666 523408 4818136 204 40
6:00:41 4/26/2014 4 26 2014 6 913 526246 4818147 90 40
18:00:53 4/8/2009 4 8 2009 18 646 522589 4818134 206 40
0:00:42 12/17/2013 12 17 2013 0 914 521307 4818129 209 40
18:00:21 12/23/2012 12 23 2012 18 658 521533 4818130 209 40
18:00:53 12/29/2008 12 29 2008 18 635 521728 4818131 208 40
4:00:47 1/23/2011 1 23 2011 4 657 521431 4818130 209 40
18:00:55 1/21/2014 1 21 2014 18 658 520305 4818126 212 40
0:00:43 12/22/2012 12 22 2012 0 658 521426 4818130 209 40
14:00:58 3/10/2011 3 10 2011 14 655 522352 4818133 207 40
2:00:23 1/23/2011 1 23 2011 2 657 521435 4818130 209 40
6:00:48 1/29/2012 1 29 2012 6 663 523325 4818136 204 40
18:00:27 1/21/2010 1 21 2010 18 641 520997 4818129 210 40
22:00:44 1/26/2011 1 26 2011 22 801 523924 4818138 203 40
22:00:48 12/31/2010 12 31 2010 22 642 524022 4818139 125 39
8:00:48 1/12/2011 1 12 2011 8 647 524736 4818141 94 40
4:01:17 4/26/2013 4 26 2013 4 671 521794 4818131 208 40
10:00:53 1/16/2011 1 16 2011 10 641 521560 4818131 209 40
12:00:39 1/16/2011 1 16 2011 12 641 521577 4818131 209 40
2:00:25 3/17/2014 3 17 2014 2 918 526095 4818147 90 40
12:00:53 2/8/2013 2 8 2013 12 675 524654 4818141 94 40
2:00:48 1/25/2011 1 25 2011 2 639 523934 4818139 203 40
22:00:36 12/21/2012 12 21 2012 22 680 521346 4818130 209 40
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8:00:47 3/29/2011 3 29 2011 8 664 521866 4818132 208 40
18:00:47 12/11/2010 12 11 2010 18 641 524130 4818140 125 39
22:00:44 2/9/2012 2 9 2012 22 663 524529 4818141 94 40
16:00:53 12/20/2008 12 20 2008 16 637 521629 4818131 208 40
2:01:06 3/8/2010 3 8 2010 2 642 524410 4818141 125 39
14:00:42 3/24/2011 3 24 2011 14 659 522333 4818134 207 40
6:00:49 1/7/2013 1 7 2013 6 663 524105 4818140 125 39
0:00:40 1/25/2012 1 25 2012 0 658 520876 4818129 210 40
2:00:55 3/5/2010 3 5 2010 2 639 525924 4818147 91 40
12:00:53 3/18/2010 3 18 2010 12 646 521943 4818132 208 40
0:01:45 3/10/2014 3 10 2014 0 908 525358 4818144 92 40
10:00:54 4/22/2011 4 22 2011 10 669 525667 4818146 91 40
20:00:53 3/16/2014 3 16 2014 20 908 524668 4818142 94 40
6:00:47 1/23/2011 1 23 2011 6 657 521432 4818131 209 40
0:00:47 3/10/2009 3 10 2009 0 633 521927 4818132 208 40
14:00:54 4/19/2011 4 19 2011 14 665 521105 4818130 210 40
20:00:47 2/6/2014 2 6 2014 20 907 523808 4818139 203 40
18:00:54 12/21/2012 12 21 2012 18 671 521831 4818132 208 40
20:00:47 12/20/2013 12 20 2013 20 911 524303 4818141 125 39
16:00:24 4/7/2014 4 7 2014 16 917 521167 4818130 210 40
14:00:47 3/17/2011 3 17 2011 14 658 522006 4818133 207 40
8:00:30 4/9/2014 4 9 2014 8 917 521329 4818131 209 40
6:00:30 2/27/2013 2 27 2013 6 677 521976 4818133 208 40
22:00:54 3/18/2014 3 18 2014 22 917 522376 4818134 207 40
10:00:52 2/20/2014 2 20 2014 10 679 521797 4818132 208 40
12:00:53 2/15/2014 2 15 2014 12 917 521134 4818130 210 40
0:00:48 2/27/2011 2 27 2011 0 646 523453 4818138 204 40
0:00:50 3/10/2009 3 10 2009 0 637 523541 4818138 204 40
14:00:23 12/11/2010 12 11 2010 14 654 524149 4818140 125 39
0:00:30 3/5/2010 3 5 2010 0 639 525926 4818147 91 40
0:00:53 3/16/2010 3 16 2010 0 643 521231 4818131 209 40
2:00:56 12/17/2013 12 17 2013 2 914 521321 4818131 209 40
0:01:00 3/27/2014 3 27 2014 0 907 525312 4818145 92 40
18:00:48 12/27/2012 12 27 2012 18 665 520872 4818130 210 40
18:00:54 2/13/2010 2 13 2010 18 638 524494 4818142 94 40
2:00:49 4/19/2011 4 19 2011 2 654 525845 4818147 91 40
18:00:35 3/11/2011 3 11 2011 18 801 522236 4818134 207 40
2:01:17 3/16/2010 3 16 2010 2 643 521322 4818131 209 40
8:00:54 3/14/2010 3 14 2010 8 638 522282 4818134 207 40
6:00:42 4/15/2009 4 15 2009 6 642 525681 4818146 91 40
18:00:48 3/29/2009 3 29 2009 18 635 521579 4818132 209 40
4:00:55 4/26/2014 4 26 2014 4 913 526250 4818149 90 40
2:00:42 12/12/2011 12 12 2011 2 659 524269 4818141 125 39
8:00:38 3/31/2011 3 31 2011 8 665 521297 4818131 209 40
2:01:04 1/28/2011 1 28 2011 2 646 524343 4818141 125 39
20:00:48 12/16/2013 12 16 2013 20 671 524303 4818141 125 39
10:00:53 2/20/2014 2 20 2014 10 916 521740 4818133 208 40
18:00:53 12/20/2012 12 20 2012 18 680 521483 4818132 209 40
20:01:12 4/25/2013 4 25 2013 20 679 520335 4818128 212 40
8:00:29 1/23/2011 1 23 2011 8 650 524126 4818141 125 39
14:01:12 4/23/2009 4 23 2009 14 640 524367 4818142 125 39
18:00:58 2/24/2011 2 24 2011 18 650 523527 4818139 204 40
4:00:55 3/2/2014 3 2 2014 4 909 524016 4818141 125 39
8:00:53 3/31/2014 3 31 2014 8 909 521169 4818131 210 40
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10:00:54 1/4/2011 1 4 2011 10 646 521722 4818133 208 40
8:01:11 3/24/2011 3 24 2011 8 658 522267 4818135 207 40
8:01:14 4/29/2011 4 29 2011 8 664 524347 4818142 125 39
4:00:53 12/21/2012 12 21 2012 4 658 521471 4818132 209 40
14:00:48 1/9/2011 1 9 2011 14 650 521409 4818132 209 40
8:00:48 12/21/2012 12 21 2012 8 658 521474 4818132 209 40
0:00:36 1/10/2011 1 10 2011 0 657 521222 4818131 209 40
8:00:56 2/20/2014 2 20 2014 8 679 522196 4818135 207 40
6:00:50 2/7/2011 2 7 2011 6 655 524486 4818143 94 40
20:01:17 4/5/2013 4 5 2013 20 671 524582 4818143 94 40
4:00:43 1/8/2009 1 8 2009 4 635 523774 4818140 203 40
8:00:54 3/14/2010 3 14 2010 8 639 522183 4818135 207 40
2:00:55 3/5/2010 3 5 2010 2 640 524235 4818142 125 39
8:00:48 1/28/2011 1 28 2011 8 639 524376 4818142 125 39
0:00:44 3/10/2010 3 10 2010 0 638 525375 4818146 92 40
10:00:53 1/15/2014 1 15 2014 10 914 521240 4818132 209 40
10:00:20 1/27/2009 1 27 2009 10 637 525803 4818148 91 40
0:00:53 4/1/2011 4 1 2011 0 668 523724 4818140 203 40
0:00:54 1/1/2011 1 1 2011 0 642 524034 4818141 125 39
2:00:42 4/1/2011 4 1 2011 2 668 523730 4818140 203 40
22:00:51 2/28/2012 2 28 2012 22 666 523402 4818139 204 40
18:00:42 3/19/2010 3 19 2010 18 638 520775 4818130 211 40
22:00:54 3/29/2011 3 29 2011 22 667 525362 4818146 92 40
16:00:38 2/6/2011 2 6 2011 16 647 520937 4818131 210 40
18:00:42 3/17/2010 3 17 2010 18 656 521823 4818134 208 40
2:00:54 1/25/2011 1 25 2011 2 801 523957 4818141 203 40
4:00:54 12/2/2010 12 2 2010 4 654 525672 4818148 91 40
12:00:48 3/6/2011 3 6 2011 12 801 521502 4818133 209 40
6:00:47 12/2/2010 12 2 2010 6 654 525654 4818148 91 40
0:00:48 1/23/2011 1 23 2011 0 657 521434 4818133 209 40
18:00:41 12/26/2009 12 26 2009 18 638 521623 4818133 208 40
2:00:53 12/29/2010 12 29 2010 2 638 523409 4818139 204 40
18:00:50 12/23/2013 12 23 2013 18 909 522465 4818136 206 40
22:00:42 3/26/2009 3 26 2009 22 640 520368 4818130 212 40
2:00:38 11/29/2013 11 29 2013 2 914 522086 4818135 207 40
12:00:48 2/27/2011 2 27 2011 12 647 521368 4818133 209 40
0:00:54 4/19/2011 4 19 2011 0 666 525772 4818148 91 40
20:00:42 3/3/2014 3 3 2014 20 918 524445 4818143 94 40
12:00:47 1/10/2009 1 10 2009 12 634 523583 4818140 204 40
18:00:48 12/17/2010 12 17 2010 18 657 520369 4818130 212 40
20:00:29 2/13/2014 2 13 2014 20 907 523933 4818142 203 40
20:00:46 4/19/2012 4 19 2012 20 658 522729 4818137 206 40
4:00:53 12/22/2012 12 22 2012 4 680 521504 4818134 209 40
18:00:42 4/18/2011 4 18 2011 18 663 524938 4818145 93 40
8:01:11 12/29/2010 12 29 2010 8 638 523380 4818140 204 40
2:01:17 5/12/2011 5 12 2011 2 665 524338 4818143 125 39
18:00:53 3/3/2010 3 3 2010 18 642 525697 4818148 91 40
8:00:53 1/21/2011 1 21 2011 8 639 523148 4818139 205 40
14:00:37 1/15/2011 1 15 2011 14 654 521011 4818132 210 40
12:01:11 3/23/2009 3 23 2009 12 647 521951 4818135 208 40
0:00:55 1/23/2011 1 23 2011 0 641 521442 4818134 209 40
2:00:48 1/20/2010 1 20 2010 2 644 525456 4818148 92 40
18:00:54 4/19/2011 4 19 2011 18 665 521948 4818135 208 40
2:00:25 3/10/2009 3 10 2009 2 637 523541 4818141 204 40
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18:00:42 3/8/2009 3 8 2009 18 637 523604 4818141 204 40
12:00:24 1/3/2011 1 3 2011 12 657 522010 4818135 207 40
18:00:28 1/26/2011 1 26 2011 18 642 523760 4818141 203 40
6:01:17 1/19/2010 1 19 2010 6 643 525335 4818147 92 40
0:00:53 2/25/2010 2 25 2010 0 646 523720 4818141 203 40
20:00:26 12/20/2012 12 20 2012 20 658 521370 4818134 209 40
12:00:41 2/3/2014 2 3 2014 12 908 521715 4818135 208 40
18:01:15 2/24/2010 2 24 2010 18 639 524292 4818143 125 39
10:00:54 1/18/2010 1 18 2010 10 646 521338 4818134 209 40
10:00:55 3/8/2013 3 8 2013 10 658 521483 4818134 209 40
0:00:55 12/21/2013 12 21 2013 0 911 524275 4818144 125 39
20:01:16 2/27/2014 2 27 2014 20 909 524257 4818144 125 39
18:00:54 3/28/2012 3 28 2012 18 678 522193 4818136 207 40
16:00:42 1/22/2011 1 22 2011 16 638 524228 4818144 125 39
22:00:15 4/26/2011 4 26 2011 22 662 524344 4818144 125 39
6:00:53 3/13/2009 3 13 2009 6 639 521942 4818136 208 40
18:00:47 1/10/2010 1 10 2010 18 647 520754 4818132 211 40
6:00:56 12/29/2010 12 29 2010 6 638 523380 4818141 204 40
22:00:53 3/30/2011 3 30 2011 22 663 523720 4818142 203 40
4:00:53 3/8/2010 3 8 2010 4 642 524410 4818145 125 39
18:00:38 1/8/2011 1 8 2011 18 654 522787 4818139 206 40
8:00:37 4/2/2010 4 2 2010 8 652 524561 4818145 94 40
18:00:21 1/15/2010 1 15 2010 18 633 521356 4818134 209 40
18:00:42 1/26/2011 1 26 2011 18 801 523817 4818142 203 40
0:00:48 12/21/2012 12 21 2012 0 680 521494 4818135 209 40
0:00:35 12/21/2012 12 21 2012 0 677 522008 4818136 207 40
0:00:54 4/26/2011 4 26 2011 0 668 525874 4818150 91 40
8:00:54 11/24/2010 11 24 2010 8 638 521927 4818136 208 40
18:00:53 3/24/2009 3 24 2009 18 644 520885 4818133 210 40
10:00:41 3/27/2012 3 27 2012 10 680 522371 4818138 207 40
18:01:52 12/28/2010 12 28 2010 18 638 523585 4818142 204 40
2:00:47 12/21/2012 12 21 2012 2 680 521495 4818135 209 40
12:00:55 2/15/2013 2 15 2013 12 675 524626 4818146 94 40
2:00:47 1/23/2011 1 23 2011 2 641 521444 4818135 209 40
22:00:50 1/5/2009 1 5 2009 22 635 523461 4818141 204 40
6:00:56 12/22/2012 12 22 2012 6 680 521495 4818135 209 40
4:00:42       3/31/2008       3       31      2008    4       632     523707  4818142 203     40
18:00:35        4/5/2011        4       5       2011    18      668     525878  4818150 91      40
8:00:53 1/27/2011       1       27      2011    8       801     524293  4818145 125     39
18:00:53        1/24/2011       1       24      2011    18      801     523960  4818143 203     40
14:00:44        1/25/2009       1       25      2009    14      632     521575  4818135 209     40
18:00:44        12/17/2008      12      17      2008    18      635     523525  4818142 204     40
4:00:52 12/8/2011       12      8       2011    4       650     525471  4818149 92      40
14:00:54        3/6/2011        3       6       2011    14      653     521455  4818135 209     40
20:00:53        2/9/2012        2       9       2012    20      663     524534  4818146 94      40
18:01:15        4/2/2010        4       2       2010    18      655     525446  4818149 92      40
6:00:42 1/7/2011        1       7       2011    6       801     522780  4818140 206     40
18:00:41        3/3/2012        3       3       2012    18      658     520862  4818133 210     40
18:00:54        4/15/2008       4       15      2008    18      636     522785  4818140 206     40
8:00:42 4/19/2011       4       19      2011    8       668     524793  4818147 94      40
18:00:43        1/5/2013        1       5       2013    18      663     524137  4818144 125     39
12:00:27        3/13/2010       3       13      2010    12      640     521091  4818134 210     40
4:00:54 3/12/2010       3       12      2010    4       639     521792  4818137 208     40
16:00:54        1/8/2013        1       8       2013    16      663     523962  4818144 203     40
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14:00:42        4/19/2011       4       19      2011    14      801     520911  4818134 210     40
4:00:54 1/23/2011       1       23      2011    4       641     521436  4818136 209     40
6:00:42 4/30/2010       4       30      2010    6       646     522100  4818138 207     40
2:00:31 3/26/2009       3       26      2009    2       633     522075  4818138 207     40
10:01:12        1/2/2014        1       2       2014    10      671     521165  4818135 210     40
12:00:23        2/27/2011       2       27      2011    12      653     521431  4818136 209     40
4:00:54 3/13/2009       3       13      2009    4       639     521942  4818137 208     40
18:00:43        4/23/2009       4       23      2009    18      634     521652  4818136 208     40
20:00:52        1/25/2014       1       25      2014    20      907     521457  4818136 209     40
22:00:43        12/27/2012      12      27      2012    22      663     520873  4818134 210     40
0:00:56 4/25/2009       4       25      2009    0       646     521205  4818135 209     40
22:00:54        4/12/2012       4       12      2012    22      676     525661  4818151 91      40
16:00:23        12/31/2008      12      31      2008    16      635     521906  4818137 208     40
10:00:57        2/18/2014       2       18      2014    10      909     521842  4818137 208     40
6:00:29 3/30/2009       3       30      2009    6       635     521466  4818136 209     40
10:00:49        4/6/2014        4       6       2014    10      907     521955  4818138 208     40
6:00:56 12/17/2013      12      17      2013    6       914     521388  4818136 209     40
10:01:25        1/26/2010       1       26      2010    10      641     521317  4818136 209     40
8:00:56 1/7/2011        1       7       2011    8       801     522780  4818141 206     40
18:00:56        4/26/2011       4       26      2011    18      667     525373  4818150 92      40
8:00:24 12/14/2008      12      14      2008    8       637     525540  4818151 92      40
0:00:26 2/7/2014        2       7       2014    0       907     523812  4818144 203     40
22:00:54        2/6/2014        2       6       2014    22      907     523812  4818144 203     40
16:00:53        1/2/2011        1       2       2011    16      801     520711  4818134 211     40
10:00:56        4/9/2014        4       9       2014    10      914     521707  4818137 208     40
10:00:29        2/17/2011       2       17      2011    10      654     522035  4818138 207     40
6:00:53 1/23/2011       1       23      2011    6       641     521439  4818136 209     40
10:01:17        2/20/2014       2       20      2014    10      917     521748  4818137 208     40
0:00:56 1/1/2010        1       1       2010    0       639     523228  4818142 204     40
18:00:53        2/28/2012       2       28      2012    18      665     523627  4818144 203     40
16:00:42        1/29/2011       1       29      2011    16      639     525663  4818151 91      40
18:00:42        12/29/2010      12      29      2010    18      638     523378  4818143 204     40
0:00:54 1/7/2011        1       7       2011    0       801     522777  4818141 206     40
10:00:54        2/13/2011       2       13      2011    10      638     521669  4818137 208     40
0:00:36 3/19/2008       3       19      2008    0       635     523421  4818143 204     40
2:00:21 12/21/2012      12      21      2012    2       658     521455  4818137 209     40
22:00:42        1/4/2010        1       4       2010    22      640     521503  4818137 209     40
4:00:18 12/24/2009      12      24      2009    4       633     521766  4818138 208     40
16:00:47        3/24/2011       3       24      2011    16      801     522489  4818140 206     40
22:00:15        3/9/2009        3       9       2009    22      637     523527  4818144 204     40
18:01:22        2/25/2010       2       25      2010    18      639     525486  4818151 92      40
12:00:33        3/17/2009       3       17      2009    12      633     521721  4818138 208     40
2:00:47 1/7/2011        1       7       2011    2       801     522769  4818141 206     40
0:00:53 3/27/2009       3       27      2009    0       640     520372  4818134 212     40
14:00:41        1/1/2014        1       1       2014    14      914     520985  4818136 210     40
8:00:53 2/27/2013       2       27      2013    8       677     521970  4818139 208     40
16:00:42        4/7/2014        4       7       2014    16      914     521081  4818136 210     40
18:00:54        2/26/2011       2       26      2011    18      646     523553  4818144 204     40
0:00:42 12/30/2013      12      30      2013    0       909     522968  4818142 205     40
4:00:55 2/1/2010        2       1       2010    4       643     522437  4818141 206     40
8:00:17 12/9/2010       12      9       2010    8       801     523457  4818144 204     40
8:01:24 12/16/2010      12      16      2010    8       647     521423  4818137 209     40
2:00:49 5/3/2012        5       3       2012    2       676     523618  4818145 203     40
22:00:26        3/9/2010        3       9       2010    22      638     525375  4818151 92      40
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19:18:26        12/14/2012      12      14      2012    19      641     525856  4818153 91      40
0:00:43 12/31/2010      12      31      2010    0       638     523378  4818144 204     40
0:00:53 4/14/2012       4       14      2012    0       678     524425  4818148 94      40
12:00:36        2/27/2011       2       27      2011    12      657     521309  4818137 209     40
12:00:54        3/26/2009       3       26      2009    12      647     522017  4818139 207     40
10:00:54        1/20/2011       1       20      2011    10      647     521488  4818138 209     40
4:00:53 1/7/2011        1       7       2011    4       801     522780  4818142 206     40
2:00:41 4/26/2011       4       26      2011    2       666     525832  4818153 91      40
6:00:47 3/6/2009        3       6       2009    6       633     521936  4818139 208     40
10:00:54        1/10/2014       1       10      2014    10      909     524409  4818148 125     39
8:00:54 3/26/2009       3       26      2009    8       640     522227  4818140 207     40
2:00:41 12/24/2009      12      24      2009    2       641     521125  4818137 210     40
2:00:30 12/16/2012      12      16      2012    2       680     523343  4818144 204     40
22:00:53        4/6/2009        4       6       2009    22      647     520816  4818136 210     40
0:00:47 4/28/2011       4       28      2011    0       655     522532  4818141 206     40
10:00:53        1/6/2010        1       6       2010    10      644     521981  4818140 208     40
18:00:50        4/7/2008        4       7       2008    18      636     521841  4818139 208     40
12:00:55        1/3/2011        1       3       2011    12      646     522267  4818141 207     40
4:00:54 4/5/2014        4       5       2014    4       913     524150  4818147 125     39
0:00:54 4/13/2012       4       13      2012    0       676     525655  4818153 91      40
8:00:54 3/29/2009       3       29      2009    8       646     521581  4818139 209     40
12:00:48        4/5/2008        4       5       2008    12      637     522728  4818142 206     40
20:00:42        1/3/2014        1       3       2014    20      909     523831  4818146 203     40
2:00:41 3/27/2009       3       27      2009    2       640     520630  4818136 211     40
18:00:42        12/27/2012      12      27      2012    18      663     520879  4818136 210     40
20:00:52        2/9/2013        2       9       2013    20      680     523820  4818146 203     40
14:00:53        4/4/2009        4       4       2009    14      637     521261  4818138 209     40
16:00:24        1/17/2010       1       17      2010    16      646     521131  4818137 210     40
22:00:24        1/22/2011       1       22      2011    22      657     521433  4818138 209     40
18:00:54        2/16/2013       2       16      2013    18      679     523765  4818146 203     40
6:00:42 3/26/2009       3       26      2009    6       633     522077  4818141 207     40
18:00:53        4/3/2011        4       3       2011    18      667     525812  4818154 91      40
2:00:53 12/21/2013      12      21      2013    2       909     522504  4818142 206     40
14:00:49        3/24/2009       3       24      2009    14      635     522199  4818141 207     40
10:00:56        1/4/2009        1       4       2009    10      635     521900  4818140 208     40
22:00:54        12/15/2013      12      15      2013    22      671     523654  4818146 203     40
22:00:53        1/22/2011       1       22      2011    22      641     521437  4818139 209     40
8:00:48 12/30/2010      12      30      2010    8       638     523381  4818145 204     40
6:00:48 1/23/2011       1       23      2011    6       650     524122  4818148 125     39
0:00:53 4/26/2011       4       26      2011    0       666     525845  4818154 91      40
6:00:55 4/10/2009       4       10      2009    6       633     521715  4818140 208     40
6:00:55 2/1/2010        2       1       2010    6       643     522457  4818142 206     40
18:00:48        12/11/2010      12      11      2010    18      641     524148  4818148 125     39
10:00:55        4/4/2009        4       4       2009    10      643     521271  4818138 209     40
6:00:53 3/14/2010       3       14      2010    6       638     521921  4818140 208     40
18:00:53        12/18/2012      12      18      2012    18      680     521828  4818140 208     40
4:00:53 12/30/2010      12      30      2010    4       638     523381  4818145 204     40
22:00:42        4/25/2011       4       25      2011    22      668     525880  4818155 91      40
8:00:42 4/22/2011       4       22      2011    8       650     524247  4818149 125     39
16:00:48        2/11/2014       2       11      2014    16      918     525695  4818154 91      40
10:00:45        2/28/2012       2       28      2012    10      658     521744  4818140 208     40
22:00:27        12/29/2009      12      29      2009    22      638     521755  4818140 208     40
20:00:48        12/23/2012      12      23      2012    20      658     521569  4818140 209     40
14:00:47        2/27/2011       2       27      2011    14      653     521430  4818139 209     40
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18:00:48        3/22/2009       3       22      2009    18      634     521770  4818140 208     40
0:00:53 1/27/2011       1       27      2011    0       646     524270  4818149 125     39
16:00:49        2/6/2013        2       6       2013    16      675     524138  4818148 125     39
18:00:54        4/3/2010        4       3       2010    18      746     525901  4818155 91      40
18:00:53        1/5/2009        1       5       2009    18      635     523456  4818146 204     40
0:00:54 2/24/2013       2       24      2013    0       666     523680  4818147 203     40
2:00:35 4/26/2014       4       26      2014    2       913     526252  4818157 90      40
4:00:21 3/6/2009        3       6       2009    4       633     521935  4818141 208     40
0:36:48 5/1/2014        5       1       2014    0       657     521336  4818139 209     40
6:00:47 3/2/2014        3       2       2014    6       909     524015  4818149 125     39
18:00:48        3/15/2014       3       15      2014    18      679     521882  4818141 208     40
12:00:53        2/12/2014       2       12      2014    12      917     522176  4818142 207     40
8:00:53 3/3/2014        3       3       2014    8       679     521815  4818141 208     40
12:01:18        1/29/2011       1       29      2011    12      646     525295  4818153 92      40
6:00:54 3/12/2010       3       12      2010    6       639     521795  4818141 208     40
8:00:42 12/22/2012      12      22      2012    8       658     521488  4818140 209     40
16:02:19        1/29/2011       1       29      2011    16      647     520707  4818138 211     40
2:00:24 12/16/2013      12      16      2013    2       914     521440  4818140 209     40
0:00:56 4/3/2012        4       3       2012    0       679     524843  4818152 93      40
16:00:52        12/23/2013      12      23      2013    16      914     521477  4818140 209     40
22:00:55        3/4/2010        3       4       2010    22      640     524133  4818149 125     39
8:00:53 1/1/2011        1       1       2011    8       642     524017  4818149 125     39
18:00:43        3/29/2008       3       29      2008    18      637     520854  4818139 210     40
2:00:54 12/16/2010      12      16      2010    2       638     521949  4818142 208     40
12:00:54        1/22/2011       1       22      2011    12      801     525000  4818153 93      40
14:00:45        1/1/2014        1       1       2014    14      679     520874  4818139 210     40
20:00:53        12/23/2012      12      23      2012    20      663     521320  4818140 209     40
10:01:24        2/28/2013       2       28      2013    10      679     521199  4818140 210     40
10:00:54        2/3/2011        2       3       2011    10      647     521800  4818142 208     40
8:00:54 3/26/2009       3       26      2009    8       635     522365  4818144 207     40
12:01:23        2/28/2011       2       28      2011    12      642     521399  4818141 209     40
2:01:11 3/15/2010       3       15      2010    2       638     525487  4818155 92      40
10:00:54        12/22/2012      12      22      2012    10      680     521476  4818141 209     40
18:00:40        4/19/2011       4       19      2011    18      663     521708  4818142 208     40
18:00:42        1/9/2011        1       9       2011    18      638     521016  4818140 210     40
14:00:48        3/17/2009       3       17      2009    14      633     521725  4818142 208     40
0:00:33 1/14/2014       1       14      2014    0       907     523490  4818148 204     40
4:01:11 3/16/2009       3       16      2009    4       634     522855  4818146 205     40
8:00:19 2/6/2013        2       6       2013    8       663     524097  4818150 125     39
10:00:47        4/22/2011       4       22      2011    10      650     524246  4818151 125     39
8:00:50 2/1/2010        2       1       2010    8       643     522440  4818144 206     40
14:01:11        3/24/2013       3       24      2013    14      677     521037  4818140 210     40
22:00:50        1/22/2010       1       22      2010    22      633     522957  4818146 205     40
8:00:42 3/21/2010       3       21      2010    8       639     521206  4818140 209     40
16:00:47        12/26/2009      12      26      2009    16      646     522017  4818143 207     40
14:00:52        12/30/2009      12      30      2009    14      643     521797  4818142 208     40
4:00:48 1/1/2011        1       1       2011    4       642     524012  4818150 203     40
4:00:43 12/11/2008      12      11      2008    4       633     525370  4818155 92      40
6:00:56 4/4/2011        4       4       2011    6       668     524309  4818151 125     39
10:00:42        4/16/2008       4       16      2008    10      635     521142  4818140 210     40
10:00:29        1/6/2013        1       6       2013    10      663     524224  4818151 125     39
6:00:54 2/27/2013       2       27      2013    6       671     522028  4818143 207     40
18:00:19        4/3/2011        4       3       2011    18      664     525000  4818154 93      40
18:00:28        1/5/2009        1       5       2009    18      635     523459  4818148 204     40
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22:00:55        4/23/2010       4       23      2010    22      639     524856  4818153 93      40
10:00:53        2/16/2010       2       16      2010    10      643     525060  4818154 93      40
12:00:40        12/14/2010      12      14      2010    12      647     521313  4818141 209     40
2:00:35 2/29/2012       2       29      2012    2       666     523411  4818148 204     40
14:00:53        1/29/2011       1       29      2011    14      646     525298  4818155 92      40
8:00:54 2/8/2014        2       8       2014    8       908     523938  4818150 203     40
10:00:56        2/20/2014       2       20      2014    10      914     521714  4818143 208     40
18:00:21        12/30/2009      12      30      2009    18      639     522428  4818145 206     40
14:00:55        2/6/2013        2       6       2013    14      680     524119  4818151 125     39
14:00:47        1/2/2011        1       2       2011    14      801     520715  4818139 211     40
22:01:24        4/13/2012       4       13      2012    22      678     524419  4818152 94      40
8:00:42 2/27/2013       2       27      2013    8       671     522028  4818144 207     40
14:00:48        3/6/2011        3       6       2011    14      657     521650  4818142 208     40
18:00:53        2/7/2011        2       7       2011    18      654     523458  4818149 204     40
18:00:56        4/4/2009        4       4       2009    18      643     520682  4818139 211     40
22:00:36        1/24/2011       1       24      2011    22      801     523955  4818150 203     40
0:00:56 1/25/2011       1       25      2011    0       801     523955  4818150 203     40
18:00:24        12/26/2009      12      26      2009    18      647     521085  4818141 210     40
8:00:43 2/10/2014       2       10      2014    8       916     521458  4818142 209     40
6:00:30 2/10/2014       2       10      2014    6       916     521462  4818142 209     40
2:00:20 12/22/2012      12      22      2012    2       658     521476  4818142 209     40
18:00:48        4/3/2011        4       3       2011    18      654     525759  4818157 91      40
16:00:53        4/5/2008        4       5       2008    16      633     522905  4818147 205     40
18:00:54        2/24/2011       2       24      2011    18      801     523340  4818149 204     40
4:00:56 3/26/2009       3       26      2009    4       633     522078  4818144 207     40
8:00:54 2/28/2012       2       28      2012    8       658     521439  4818142 209     40
8:00:48 3/19/2008       3       19      2008    8       636     521979  4818144 208     40
22:00:50        4/3/2010        4       3       2010    22      652     524981  4818155 93      40
18:00:47        4/16/2011       4       16      2011    18      663     525441  4818156 92      40
2:00:47 12/30/2010      12      30      2010    2       638     523378  4818149 204     40
2:00:47 2/7/2014        2       7       2014    2       907     523808  4818150 203     40
8:00:19 4/23/2008       4       23      2008    8       634     522173  4818145 207     40
12:00:24        4/7/2014        4       7       2014    12      914     521085  4818142 210     40
12:00:47        1/4/2009        1       4       2009    12      635     521918  4818144 208     40
18:00:41        12/11/2010      12      11      2010    18      653     522511  4818146 206     40
6:00:24 11/17/2010      11      17      2010    6       654     524985  4818155 93      40
4:00:47 12/20/2013      12      20      2013    4       914     521368  4818142 209     40
0:00:56 2/10/2013       2       10      2013    0       679     523865  4818151 203     40
6:00:54 2/8/2014        2       8       2014    6       908     523936  4818151 203     40
18:00:53        1/25/2011       1       25      2011    18      639     523673  4818150 203     40
20:01:17        2/9/2013        2       9       2013    20      679     523851  4818151 203     40
2:01:12 5/12/2011       5       12      2011    2       669     524208  4818152 125     39
4:00:54 1/11/2012       1       11      2012    4       663     524613  4818154 94      40
8:00:53 2/7/2011        2       7       2011    8       801     524591  4818154 94      40
0:00:12 2/13/2011       2       13      2011    0       642     523850  4818151 203     40
4:00:51 2/13/2014       2       13      2014    4       679     522355  4818146 207     40
0:01:19 3/25/2014       3       25      2014    0       917     522725  4818147 206     40
22:01:11        2/9/2013        2       9       2013    22      679     523859  4818151 203     40
18:00:38        4/14/2011       4       14      2011    18      665     525302  4818157 92      40
16:00:54        1/4/2011        1       4       2011    16      642     526120  4818160 90      40
20:00:42        1/5/2013        1       5       2013    20      663     524122  4818152 125     39
14:00:54        12/23/2012      12      23      2012    14      677     521489  4818143 209     40
22:00:54        4/7/2011        4       7       2011    22      654     524225  4818153 125     39
12:00:23        4/21/2013       4       21      2013    12      658     521704  4818144 208     40
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18:00:36        3/15/2014       3       15      2014    18      907     521752  4818145 208     40
10:00:55        2/23/2011       2       23      2011    10      647     521490  4818144 209     40
8:00:41 1/20/2010       1       20      2010    8       642     525671  4818159 91 40
22:00:53 12/29/2010 12 29 2010 22 638 523383 4818150 204 40
0:00:53 12/23/2012 12 23 2012 0 680 521468 4818144 209 40
18:00:21 4/14/2013 4 14 2013 18 658 521078 4818143 210 40
22:00:46 2/24/2011 2 24 2011 22 801 523341 4818150 204 40
8:00:51 3/16/2011 3 16 2011 8 655 522397 4818147 207 40
4:00:42 4/4/2011 4 4 2011 4 668 524305 4818154 125 39
12:00:54 2/16/2010 2 16 2010 12 647 524781 4818155 94 40
14:00:26 4/4/2009 4 4 2009 14 643 521172 4818143 210 40
12:00:26 1/16/2011 1 16 2011 12 657 521361 4818144 209 40
14:01:11 12/24/2013 12 24 2013 14 914 521632 4818145 208 40
22:00:52 12/19/2012 12 19 2012 22 665 524619 4818155 94 40
18:00:57 11/20/2010 11 20 2010 18 641 524156 4818153 125 39
6:00:47 3/21/2008 3 21 2008 6 636 521453 4818144 209 40
16:00:57 12/23/2012 12 23 2012 16 677 521490 4818144 209 40
12:00:21 12/24/2011 12 24 2011 12 658 521403 4818144 209 40
8:00:21 12/20/2008 12 20 2008 8 635 525238 4818158 92 40
16:00:56 2/15/2011 2 15 2011 16 657 522498 4818148 206 40
10:05:13 4/1/2012 4 1 2012 10 676 525459 4818158 92 40
4:00:56 4/30/2010 4 30 2010 4 646 522123 4818147 207 40
20:01:12 4/15/2014 4 15 2014 20 917 526037 4818161 90 40
16:00:32 1/12/2009 1 12 2009 16 634 523968 4818153 203 40
14:00:25 4/7/2014 4 7 2014 14 914 521079 4818144 210 40
18:00:50 4/17/2012 4 17 2012 18 676 521728 4818146 208 40
12:00:20 3/26/2009 3 26 2009 12 640 521622 4818145 208 40
4:00:50 2/26/2012 2 26 2012 4 665 523543 4818152 204 40
6:00:47 12/22/2012 12 22 2012 6 658 521484 4818145 209 40
18:00:46 1/23/2010 1 23 2010 18 647 520382 4818142 212 40
14:00:25 3/27/2011 3 27 2011 14 666 522116 4818147 207 40
2:00:56 2/24/2013 2 24 2013 2 666 523665 4818152 203 40
22:00:23 12/6/2011 12 6 2011 22 667 525670 4818160 91 40
14:00:43 2/27/2011 2 27 2011 14 657 521309 4818145 209 40
14:00:42 3/11/2011 3 11 2011 14 653 522103 4818147 207 40
14:00:54 4/10/2013 4 10 2013 14 679 521030 4818144 210 40
0:00:54 1/29/2011 1 29 2011 0 647 521826 4818146 208 40
16:00:54 1/18/2010 1 18 2010 16 646 521415 4818145 209 40
6:01:23 4/22/2014 4 22 2014 6 914 522318 4818148 207 40
12:00:48 1/9/2011 1 9 2011 12 650 521403 4818145 209 40
2:00:56 3/3/2014 3 3 2014 2 908 523415 4818152 204 40
6:00:32 4/22/2010 4 22 2010 6 646 525095 4818158 93 40
12:00:54 2/26/2013 2 26 2013 12 671 522006 4818147 207 40
0:00:24 1/21/2011 1 21 2011 0 646 523577 4818153 204 40
18:00:54 3/31/2010 3 31 2010 18 746 525087 4818158 93 40
4:00:41 3/28/2011 3 28 2011 4 658 521939 4818147 208 40
14:00:50 3/25/2011 3 25 2011 14 660 521942 4818147 208 40
6:00:54 4/3/2009 4 3 2009 6 634 521420 4818146 209 40
2:00:48 3/22/2008 3 22 2008 2 635 521455 4818146 209 40
0:00:36 2/14/2010 2 14 2010 0 647 525331 4818159 92 40
4:00:41 12/17/2013 12 17 2013 4 914 521413 4818146 209 40
8:00:53 12/26/2009 12 26 2009 8 633 522055 4818148 207 40
18:00:54 1/27/2011 1 27 2011 18 801 523960 4818154 203 40
2:00:54 3/31/2012 3 31 2012 2 678 526218 4818163 90 40
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18:00:48 4/5/2011 4 5 2011 18 665 526060 4818162 90 40
18:00:48 3/27/2011 3 27 2011 18 659 524828 4818158 93 40
4:00:47 12/22/2012 12 22 2012 4 658 521488 4818146 209 40
22:00:31 12/8/2010 12 8 2010 22 642 525266 4818159 92 40
4:00:25 3/3/2014 3 3 2014 4 908 523409 4818153 204 40
20:01:14 2/15/2013 2 15 2013 20 675 524159 4818155 125 39
6:00:42 12/25/2009 12 25 2009 6 641 521296 4818146 209 40
18:00:47 3/27/2009 3 27 2009 18 639 521475 4818146 209 40
0:00:56 2/25/2011 2 25 2011 0 801 523342 4818153 204 40
18:00:54 2/15/2014 2 15 2014 18 916 520710 4818144 211 40
4:00:48 4/8/2009 4 8 2009 4 646 521114 4818145 210 40
22:00:42 3/31/2011 3 31 2011 22 668 523693 4818154 203 40
22:00:23 3/3/2014 3 3 2014 22 908 523967 4818155 203 40
6:01:09 1/1/2011 1 1 2011 6 642 524012 4818155 203 40
4:01:47 3/21/2014 3 21 2014 4 916 525274 4818160 92 40
8:00:37 2/23/2011 2 23 2011 8 638 521713 4818147 208 40
14:00:31 12/21/2013 12 21 2013 14 909 521984 4818148 208 40
14:00:48 12/25/2012 12 25 2012 14 671 521120 4818145 210 40
12:00:25 12/30/2008 12 30 2008 12 635 521628 4818147 208 40
20:00:56 3/3/2014 3 3 2014 20 908 523945 4818155 203 40
10:00:55 1/21/2010 1 21 2010 10 642 525631 4818161 91 40
16:00:53 12/24/2012 12 24 2012 16 677 521552 4818147 209 40
2:00:44 3/28/2011 3 28 2011 2 659 524556 4818157 94 40
0:00:47 4/4/2010 4 4 2010 0 652 524902 4818159 93 40
2:00:31 12/31/2010 12 31 2010 2 638 523380 4818153 204 40
6:00:47 1/20/2010 1 20 2010 6 644 525429 4818161 92 40
8:00:22 3/12/2010 3 12 2010 8 640 522068 4818149 207 40
18:00:42 1/8/2011 1 8 2011 18 638 523616 4818154 203 40
4:00:48 3/30/2009 3 30 2009 4 635 521469 4818147 209 40
16:00:44 1/14/2012 1 14 2012 16 663 525217 4818160 92 40
6:00:54 4/22/2010 4 22 2010 6 639 525079 4818160 93 40
22:00:43 12/18/2012 12 18 2012 22 680 521817 4818148 208 40
22:00:30 4/2/2012 4 2 2012 22 679 524856 4818159 93 40
2:00:39 3/13/2011 3 13 2011 2 654 521666 4818148 208 40
0:00:55 12/30/2010 12 30 2010 0 638 523378 4818154 204 40
12:00:53 1/3/2011 1 3 2011 12 655 522384 4818151 207 40
4:01:23 3/14/2011 3 14 2011 4 801 521198 4818147 210 40
14:00:43 12/22/2008 12 22 2008 14 632 521873 4818149 208 40
8:00:24 1/7/2013 1 7 2013 8 663 524128 4818157 125 39
8:00:53 3/18/2010 3 18 2010 8 646 522020 4818150 207 40
18:00:48 3/31/2009 3 31 2009 18 633 522545 4818151 206 40
12:00:42 3/27/2011 3 27 2011 12 658 521919 4818149 208 40
16:00:47 3/6/2011 3 6 2011 16 641 520730 4818146 211 40
12:00:48 12/30/2009 12 30 2009 12 643 521795 4818149 208 40
12:00:23 2/25/2013 2 25 2013 12 677 522171 4818150 207 40
8:00:47 2/13/2014 2 13 2014 8 679 522422 4818151 206 40
2:00:20 3/30/2009 3 30 2009 2 635 521471 4818148 209 40
14:00:42 2/9/2009 2 9 2009 14 632 521519 4818148 209 40
4:00:52 3/16/2009 3 16 2009 4 640 523338 4818155 204 40
2:01:18 4/30/2011 4 30 2011 2 667 525061 4818161 93 40
2:00:26 3/30/2011 3 30 2011 2 660 525576 4818163 92 40
10:00:48 2/23/2009 2 23 2009 10 633 522279 4818151 207 40
22:00:41 3/9/2010 3 9 2010 22 643 525404 4818162 92 40
14:00:38 12/29/2013 12 29 2013 14 671 521229 4818148 209 40
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4:00:53 12/16/2012 12 16 2012 4 677 523336 4818155 204 40
8:00:27 1/13/2009 1 13 2009 8 637 524021 4818157 125 39
10:00:39 2/21/2013 2 21 2013 10 663 521149 4818148 210 40
12:00:56 3/27/2011 3 27 2011 12 666 522117 4818151 207 40
4:00:53 11/19/2011 11 19 2011 4 650 524208 4818158 125 39
18:00:47 4/1/2009 4 1 2009 18 646 521937 4818150 208 40
2:00:20 2/25/2011 2 25 2011 2 801 523340 4818155 204 40
18:01:05 12/17/2013 12 17 2013 18 914 521202 4818148 209 40
12:00:53 1/6/2010 1 6 2010 12 633 521502 4818149 209 40
4:00:41 4/22/2014 4 22 2014 4 914 522284 4818152 207 40
6:00:53 2/13/2014 2 13 2014 6 679 522366 4818152 207 40
10:00:47 12/22/2012 12 22 2012 10 658 521454 4818149 209 40
22:00:54 12/9/2010 12 9 2010 22 642 524913 4818161 93 40
18:00:54 11/27/2010 11 27 2010 18 657 520481 4818146 211 40
16:00:47 2/24/2011 2 24 2011 16 653 522892 4818154 205 40
18:00:42 3/24/2008 3 24 2008 18 631 523491 4818156 204 40
18:00:47 2/23/2009 2 23 2009 18 633 522299 4818152 207 40
22:00:42 4/9/2013 4 9 2013 22 677 522599 4818153 206 40
6:21:23 4/11/2011 4 11 2011 6 660 521537 4818150 209 40
22:00:48 1/13/2013 1 13 2013 22 680 520358 4818146 212 40
0:01:11 3/15/2010 3 15 2010 0 638 525481 4818164 92 40
22:00:50 3/3/2014 3 3 2014 22 918 524452 4818160 94 40
20:00:47 2/10/2013 2 10 2013 20 677 521369 4818149 209 40
14:00:43 3/28/2011 3 28 2011 14 666 521846 4818151 208 40
6:00:24 1/13/2009 1 13 2009 6 637 524022 4818158 125 39
20:00:45 2/5/2013 2 5 2013 20 679 523802 4818158 203 40
20:00:26 2/26/2013 2 26 2013 20 663 523483 4818157 204 40
18:00:54 3/14/2009 3 14 2009 18 639 520667 4818147 211 40
16:00:44 1/12/2014 1 12 2014 16 908 523825 4818158 203 40
6:00:20 1/8/2009 1 8 2009 6 635 523754 4818158 203 40
14:00:21 1/29/2011 1 29 2011 14 639 525392 4818164 92 40
16:00:23 2/18/2009 2 18 2009 16 637 525891 4818166 91 40
18:00:19 3/23/2011 3 23 2011 18 659 522591 4818154 206 40
0:00:57 3/14/2011 3 14 2011 0 801 521195 4818149 210 40
0:00:56 12/28/2010 12 28 2010 0 801 520477 4818147 211 40
22:01:17 4/8/2009 4 8 2009 22 637 525680 4818165 91 40
18:00:54 1/12/2014 1 12 2014 18 908 523677 4818158 203 40
18:00:48 2/8/2011 2 8 2011 18 801 523426 4818157 204 40
14:00:54 12/28/2010 12 28 2010 14 642 524195 4818160 125 39
0:00:12 12/19/2013 12 19 2013 0 908 521547 4818151 209 40
12:00:39 3/26/2009 3 26 2009 12 634 522253 4818153 207 40
0:00:53 12/16/2010 12 16 2010 0 638 521951 4818152 208 40
14:00:48 1/26/2011 1 26 2011 14 657 522245 4818153 207 40
14:00:48 4/10/2010 4 10 2010 14 652 521898 4818152 208 40
18:00:08 1/6/2009 1 6 2009 18 635 523590 4818158 204 40
8:00:53 1/14/2013 1 14 2013 8 677 520505 4818148 211 40
8:01:12 3/26/2009 3 26 2009 8 638 522426 4818154 206 40
8:00:55 4/6/2012 4 6 2012 8 665 521607 4818151 208 40
16:00:32 2/13/2014 2 13 2014 16 907 525259 4818164 92 40
10:00:53 4/23/2013 4 23 2013 10 679 521337 4818150 209 40
10:01:53 2/19/2014 2 19 2014 10 679 521424 4818151 209 40
10:00:42 1/20/2011 1 20 2011 10 657 521458 4818151 209 40
22:00:53 2/5/2013 2 5 2013 22 679 523808 4818159 203 40
20:01:18 3/18/2014 3 18 2014 20 917 522353 4818154 207 40
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8:00:50 1/8/2009 1 8 2009 8 635 523755 4818159 203 40
16:01:00 12/30/2009 12 30 2009 16 643 521789 4818152 208 40
2:00:53 3/1/2014 3 1 2014 2 918 524759 4818162 94 40
2:00:47 12/30/2009 12 30 2009 2 638 522032 4818153 207 40
8:00:53 3/18/2010 3 18 2010 8 643 522074 4818153 207 40
18:00:41 3/31/2011 3 31 2011 18 667 522727 4818155 206 40
16:00:54 3/11/2011 3 11 2011 16 653 522050 4818153 207 40
0:00:53 3/11/2013 3 11 2013 0 663 524191 4818160 125 39
22:00:47 12/17/2008 12 17 2008 22 634 524431 4818161 94 40
14:00:55 2/17/2011 2 17 2011 14 642 525900 4818167 91 40
8:00:48 2/5/2011 2 5 2011 8 801 523532 4818158 204 40
16:00:53 4/10/2009 4 10 2009 16 639 522730 4818155 206 40
0:00:56 4/10/2013 4 10 2013 0 677 522592 4818155 206 40
22:00:20 12/23/2012 12 23 2012 22 663 521316 4818151 209 40
12:00:42 3/24/2013 3 24 2013 12 677 521030 4818150 210 40
12:00:17 2/25/2009 2 25 2009 12 634 521222 4818150 209 40
8:00:53 1/14/2013 1 14 2013 8 680 520494 4818148 211 40
22:00:28 12/30/2010 12 30 2010 22 638 523587 4818158 204 40
12:00:42 1/18/2010 1 18 2010 12 646 521347 4818151 209 40
4:01:00 2/7/2014 2 7 2014 4 907 523845 4818159 203 40
6:00:54 12/8/2011 12 8 2011 6 650 525431 4818165 92 40
0:01:23 12/22/2009 12 22 2009 0 640 523483 4818158 204 40
2:01:18 3/17/2010 3 17 2010 2 638 525307 4818165 92 40
18:00:41 1/21/2010 1 21 2010 18 633 522006 4818153 207 40
18:00:53 2/19/2011 2 19 2011 18 801 520812 4818150 210 40
8:00:56 3/24/2011 3 24 2011 8 654 522272 4818154 207 40
18:01:11 11/20/2010 11 20 2010 18 651 524154 4818161 125 39
22:00:53 3/5/2010 3 5 2010 22 644 524344 4818161 125 39
16:00:56 1/30/2011 1 30 2011 16 647 520643 4818149 211 40
8:01:03 3/24/2011 3 24 2011 8 659 522182 4818154 207 40
18:00:55 4/2/2011 4 2 2011 18 667 525422 4818166 92 40
0:00:54 3/30/2011 3 30 2011 0 667 525445 4818166 92 40
6:01:58 3/17/2010 3 17 2010 6 651 525496 4818166 92 40
12:00:47 2/26/2011 2 26 2011 12 650 521245 4818151 209 40
8:00:44 4/5/2011 4 5 2011 8 661 523901 4818160 203 40
6:00:45 2/7/2014 2 7 2014 6 907 523853 4818160 203 40
18:00:50 12/27/2009 12 27 2009 18 633 521748 4818153 208 40
12:01:18 3/6/2011 3 6 2011 12 657 521636 4818153 208 40
18:00:34 2/14/2011 2 14 2011 18 657 521568 4818152 209 40
4:00:36 2/7/2011 2 7 2011 4 655 523859 4818160 203 40
0:00:44 3/10/2010 3 10 2010 0 643 525404 4818166 92 40
2:00:43 1/26/2010 1 26 2010 2 641 520336 4818149 212 40
8:00:54 12/8/2011 12 8 2011 8 655 521205 4818152 209 40
16:00:55 2/12/2014 2 12 2014 16 907 525923 4818168 91 40
16:00:23 2/19/2011 2 19 2011 16 657 521146 4818152 210 40
14:00:55 1/7/2009 1 7 2009 14 635 524042 4818161 125 39
4:02:10 2/6/2013 2 6 2013 4 680 523973 4818161 203 40
6:00:53 4/8/2009 4 8 2009 6 646 521108 4818152 210 40
18:00:53 1/18/2013 1 18 2013 18 658 520476 4818150 211 40
0:00:54 3/25/2013 3 25 2013 0 677 520673 4818151 211 40
8:00:54 1/7/2010 1 7 2010 8 640 521839 4818154 208 40
6:00:54 4/5/2014 4 5 2014 6 913 524154 4818162 125 39
6:00:41 4/11/2010 4 11 2010 6 646 522018 4818155 207 40
22:00:24 12/23/2012 12 23 2012 22 658 521634 4818154 208 40
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22:00:56 1/25/2011 1 25 2011 22 639 523776 4818161 203 40
22:00:42 4/8/2009 4 8 2009 22 640 525937 4818169 91 40
4:00:24 11/24/2010 11 24 2010 4 638 521871 4818155 208 40
14:00:21 2/27/2011 2 27 2011 14 650 521391 4818153 209 40
18:00:43 2/13/2011 2 13 2011 18 642 524121 4818162 125 39
18:00:37 3/12/2011 3 12 2011 18 653 521344 4818153 209 40
18:00:19 12/31/2009 12 31 2009 18 643 522717 4818157 206 40
0:00:44 4/9/2009 4 9 2009 0 640 525935 4818169 91 40
10:00:54 1/16/2011 1 16 2011 10 654 521234 4818153 209 40
10:00:41 4/6/2012 4 6 2012 10 665 521607 4818154 208 40
0:00:55 12/30/2009 12 30 2009 0 638 521954 4818155 208 40
16:00:49 2/17/2010 2 17 2010 16 646 525415 4818167 92 40
2:00:47 3/27/2009 3 27 2009 2 639 521534 4818154 209 40
14:02:09 2/16/2010 2 16 2010 14 647 524778 4818165 94 40
10:00:37 3/19/2011 3 19 2011 10 665 521308 4818153 209 40
16:00:43 1/22/2010 1 22 2010 16 640 521780 4818155 208 40
4:00:56 4/11/2010 4 11 2010 4 646 522015 4818155 207 40
12:00:11 1/25/2009 1 25 2009 12 632 521557 4818154 209 40
2:00:31 3/14/2011 3 14 2011 2 801 521193 4818153 210 40
18:00:57 4/17/2012 4 17 2012 18 676 521723 4818155 208 40
18:01:24 3/16/2010 3 16 2010 18 647 520576 4818151 211 40
10:00:50 2/4/2012 2 4 2012 10 658 521495 4818154 209 40
12:00:53 2/27/2011 2 27 2011 12 650 521394 4818154 209 40
14:00:49 3/23/2009 3 23 2009 14 648 521930 4818155 208 40
10:01:23 4/30/2010 4 30 2010 10 656 521219 4818153 209 40
10:00:53 4/19/2014 4 19 2014 10 916 521560 4818154 209 40
16:00:48 2/4/2011 2 4 2011 16 801 522707 4818158 206 40
4:01:01 12/26/2009 12 26 2009 4 640 522103 4818156 207 40
22:00:53 11/27/2010 11 27 2010 22 655 521073 4818153 210 40
18:00:24 3/9/2010 3 9 2010 18 641 521660 4818155 208 40
20:01:34 12/31/2013 12 31 2013 20 909 523629 4818162 203 40
20:00:51 3/1/2014 3 1 2014 20 679 521370 4818154 209 40
0:00:21 3/17/2010 3 17 2010 0 638 525307 4818168 92 40
6:00:42 3/28/2011 3 28 2011 6 658 521938 4818156 208 40
16:00:25 4/25/2011 4 25 2011 16 667 524185 4818164 125 39
22:00:54 3/27/2010 3 27 2010 22 640 525353 4818168 92 40
0:00:48 3/22/2009 3 22 2009 0 643 521097 4818153 210 40
16:00:44 1/12/2011 1 12 2011 16 654 523798 4818162 203 40
18:00:55 5/10/2011 5 10 2011 18 655 522605 4818158 206 40
2:00:53 1/17/2011 1 17 2011 2 647 522998 4818160 205 40
20:00:48 3/11/2014 3 11 2014 20 914 521340 4818154 209 40
6:01:01 4/22/2009 4 22 2009 6 640 525561 4818169 92 40
4:00:54 3/17/2010 3 17 2010 4 638 525312 4818168 92 40
6:02:54 12/20/2008 12 20 2008 6 635 525470 4818169 92 40
16:00:53 2/26/2011 2 26 2011 16 638 520814 4818153 210 40
22:00:54 2/12/2011 2 12 2011 22 642 523828 4818163 203 40
10:01:49 2/12/2012 2 12 2012 10 641 521582 4818155 209 40
18:00:48 3/30/2011 3 30 2011 18 659 523285 4818161 204 40
22:00:23 12/10/2011 12 10 2011 22 659 525208 4818168 93 40
14:00:54 12/24/2012 12 24 2012 14 670 521464 4818155 209 40
20:00:28 2/23/2014 2 23 2014 20 908 523443 4818162 204 40
18:00:46 2/9/2010 2 9 2010 18 643 523523 4818162 204 40
6:00:24 11/25/2010 11 25 2010 6 654 521896 4818157 208 40
22:00:41 3/21/2009 3 21 2009 22 643 521098 4818154 210 40
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18:00:54 4/10/2009 4 10 2009 18 633 524506 4818166 94 40
14:00:24 2/13/2012 2 13 2012 14 663 525717 4818170 91 40
16:00:47 3/17/2009 3 17 2009 16 633 521753 4818156 208 40
8:00:44 3/13/2010 3 13 2010 8 642 522786 4818160 206 40
2:00:49 3/6/2012 3 6 2012 2 663 523513 4818162 204 40
10:00:54 12/24/2012 12 24 2012 10 677 521615 4818156 208 40
6:00:55 4/3/2011 4 3 2011 6 668 524385 4818166 125 39
8:00:26 2/21/2009 2 21 2009 8 632 524843 4818167 93 40
6:00:57 3/17/2010 3 17 2010 6 638 525305 4818169 92 40
12:00:56 1/29/2011 1 29 2011 12 639 525387 4818170 92 40
20:00:35 4/4/2012 4 4 2012 20 658 521108 4818155 210 40
16:00:48 2/11/2014 2 11 2014 16 907 525334 4818170 92 40
18:00:54 3/4/2010 3 4 2010 18 640 524186 4818165 125 39
14:00:54 2/26/2013 2 26 2013 14 671 521996 4818158 208 40
22:00:54 3/24/2013 3 24 2013 22 677 520669 4818154 211 40
8:00:54 3/2/2009 3 2 2009 8 633 521705 4818157 208 40
4:00:48 12/27/2010 12 27 2010 4 646 523468 4818163 204 40
8:01:08 1/1/2010 1 1 2010 8 644 526105 4818173 90 40
14:00:48 2/19/2011 2 19 2011 14 657 520988 4818155 210 40
16:00:43 2/13/2009 2 13 2009 16 637 525517 4818171 92 40
10:00:44 5/7/2011 5 7 2011 10 654 524294 4818166 125 39
18:00:54 3/26/2010 3 26 2010 18 652 524928 4818168 93 40
0:00:55 3/28/2010 3 28 2010 0 640 525350 4818170 92 40
22:00:53 12/16/2013 12 16 2013 22 914 521153 4818156 210 40
14:00:29 3/10/2010 3 10 2010 14 641 521949 4818158 208 40
12:00:49 1/29/2011 1 29 2011 12 801 525112 4818169 93 40
18:00:47 2/7/2011 2 7 2011 18 642 523914 4818165 203 40
12:00:49 2/11/2014 2 11 2014 12 909 521883 4818158 208 40
8:00:53 1/29/2011 1 29 2011 8 638 521919 4818158 208 40
20:00:36 3/10/2013 3 10 2013 20 663 524257 4818166 125 39
18:00:54 11/27/2010 11 27 2010 18 801 521182 4818156 210 40
0:00:54 3/22/2010 3 22 2010 0 643 520582 4818154 211 40
6:00:42 4/5/2012 4 5 2012 6 657 520486 4818154 211 40
22:00:49 2/25/2010 2 25 2010 22 639 525471 4818171 92 40
10:00:53 4/30/2010 4 30 2010 10 644 526065 4818173 90 40
22:00:42 3/2/2012 3 2 2012 22 663 523421 4818164 204 40
8:00:53 2/5/2012 2 5 2012 8 665 524611 4818168 94 40
18:02:51 4/23/2009 4 23 2009 18 646 521632 4818158 208 40
20:00:33 2/28/2013 2 28 2013 20 658 523955 4818166 203 40
14:01:23 1/18/2010 1 18 2010 14 646 521359 4818157 209 40
22:00:55 1/5/2013 1 5 2013 22 675 524233 4818167 125 39
6:00:47 2/5/2012 2 5 2012 6 665 524606 4818168 94 40
22:00:47 11/29/2010 11 29 2010 22 646 524914 4818169 93 40
4:00:41 1/17/2011 1 17 2011 4 654 520982 4818156 210 40
8:01:30 3/24/2011 3 24 2011 8 661 522086 4818160 207 40
6:00:09 3/28/2011 3 28 2011 6 663 521985 4818159 208 40
0:00:56 1/13/2011 1 13 2011 0 642 525003 4818170 93 40
22:34:48 4/9/2013 4 9 2013 22 657 520441 4818154 211 40
18:00:26 1/6/2010 1 6 2010 18 640 522388 4818161 207 40
22:00:48 12/31/2013 12 31 2013 22 909 523575 4818165 204 40
4:00:26 3/16/2012 3 16 2012 4 663 521152 4818157 210 40
2:00:51 12/13/2013 12 13 2013 2 914 520286 4818154 212 40
18:00:21 3/24/2011 3 24 2011 18 665 521076 4818157 210 40
22:00:26 2/28/2013 2 28 2013 22 658 523952 4818166 203 40
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18:00:48 3/12/2012 3 12 2012 18 666 521876 4818159 208 40
8:01:12 12/8/2011 12 8 2011 8 667 526253 4818175 90 40
4:00:53 12/14/2013 12 14 2013 4 914 521791 4818159 208 40
14:00:48 3/11/2011 3 11 2011 14 655 521949 4818160 208 40
12:00:48 2/13/2009 2 13 2009 12 637 525393 4818172 92 40
8:00:24 3/21/2014 3 21 2014 8 914 521871 4818159 208 40
10:00:42 12/30/2010 12 30 2010 10 638 522834 4818163 205 40
10:00:46 12/31/2010 12 31 2010 10 638 522779 4818163 206 40
18:00:53 1/4/2011 1 4 2011 18 642 526107 4818175 90 40
8:01:14 2/9/2013 2 9 2013 8 679 524627 4818169 94 40
6:00:52 2/20/2011 2 20 2011 6 638 521451 4818158 209 40
18:00:54 2/12/2011 2 12 2011 18 642 523827 4818166 203 40
8:00:47 3/21/2010 3 21 2010 8 656 521202 4818158 209 40
0:00:41 1/14/2012 1 14 2012 0 663 525366 4818172 92 40
4:00:48 3/28/2011 3 28 2011 4 663 521977 4818160 208 40
4:00:35 3/21/2008 3 21 2008 4 636 521472 4818159 209 40
6:00:37 3/13/2010 3 13 2010 6 643 525698 4818173 91 40
18:00:54 3/12/2010 3 12 2010 18 646 520994 4818157 210 40
22:00:49 11/28/2010 11 28 2010 22 643 523463 4818165 204 40
8:01:24 12/27/2010 12 27 2010 8 646 523471 4818165 204 40
8:00:55 3/12/2011 3 12 2011 8 801 521836 4818160 208 40
8:00:47 4/12/2012 4 12 2012 8 665 521862 4818160 208 40
10:00:54 2/24/2011 2 24 2011 10 801 522412 4818162 206 40
16:00:42 4/5/2011 4 5 2011 16 801 525636 4818173 91 40
18:00:53 3/5/2010 3 5 2010 18 647 525846 4818174 91 40
0:00:53 3/6/2010 3 6 2010 0 644 524346 4818169 125 39
0:00:54 2/6/2013 2 6 2013 0 680 523755 4818167 203 40
16:00:37 12/24/2012 12 24 2012 16 670 521439 4818159 209 40
22:00:55 4/14/2010 4 14 2010 22 652 521146 4818158 210 40
2:01:24 5/18/2011 5 18 2011 2 667 522780 4818163 206 40
4:01:00 12/20/2008 12 20 2008 4 635 525377 4818173 92 40
0:01:31 3/22/2014 3 22 2014 0 909 525241 4818172 92 40
4:00:53 4/9/2014 4 9 2014 4 913 526255 4818176 90 40
18:00:55 12/19/2013 12 19 2013 18 671 525722 4818174 91 40
18:01:12 2/8/2011 2 8 2011 18 650 520901 4818157 210 40
0:00:28 1/14/2013 1 14 2013 0 680 520362 4818156 212 40
14:00:54 12/24/2012 12 24 2012 14 677 521593 4818160 209 40
0:00:54 1/23/2011 1 23 2011 0 646 521418 4818159 209 40
12:00:25 3/5/2011 3 5 2011 12 650 521350 4818159 209 40
14:00:54 1/23/2010 1 23 2010 14 647 520399 4818156 211 40
14:00:31 3/27/2011 3 27 2011 14 663 521952 4818161 208 40
10:00:41 3/27/2011 3 27 2011 10 666 521963 4818161 208 40
2:01:12 3/2/2014 3 2 2014 2 909 524097 4818168 125 39
12:00:56 2/21/2010 2 21 2010 12 633 525970 4818176 91 40
2:00:33 1/31/2014 1 31 2014 2 908 523628 4818167 203 40
16:00:42 2/3/2013 2 3 2013 16 665 520855 4818158 210 40
6:00:54 1/27/2011 1 27 2011 6 646 524363 4818170 125 39
16:00:44 3/7/2011 3 7 2011 16 657 520844 4818158 210 40
10:00:53 3/6/2011 3 6 2011 10 650 521451 4818160 209 40
0:00:53 2/9/2013 2 9 2013 0 663 524146 4818169 125 39
18:00:54 12/3/2012 12 3 2012 18 677 524197 4818169 125 39
0:00:48 3/17/2010 3 17 2010 0 746 525687 4818175 91 40
16:00:47 2/9/2013 2 9 2013 16 663 524815 4818172 93 40
20:00:55 2/19/2012 2 19 2012 20 665 522698 4818164 206 40
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12:00:54 2/17/2010 2 17 2010 12 639 525477 4818174 92 40
4:00:55 3/24/2009 3 24 2009 4 634 522288 4818163 207 40
18:00:53 2/24/2010 2 24 2010 18 647 524238 4818170 125 39
14:01:12 3/3/2014 3 3 2014 14 909 524244 4818170 125 39
12:00:15 3/26/2009 3 26 2009 12 648 521840 4818162 208 40
4:00:48 1/6/2009 1 6 2009 4 637 523925 4818169 203 40
12:00:44 12/24/2012 12 24 2012 12 677 521594 4818161 209 40
4:00:42 4/21/2010 4 21 2010 4 650 524893 4818172 93 40
8:00:47 4/30/2010 4 30 2010 8 644 526031 4818177 90 40
18:00:49 3/26/2009 3 26 2009 18 647 520610 4818158 211 40
8:01:18 3/31/2012 3 31 2012 8 677 524664 4818172 94 40
2:00:53 1/11/2011 1 11 2011 2 639 524073 4818169 125 39
18:00:53 1/13/2013 1 13 2013 18 680 520355 4818157 201 6
22:00:47 3/31/2009 3 31 2009 22 644 523595 4818168 204 40
10:01:24 2/2/2011 2 2 2011 10 647 521959 4818162 208 40
18:00:42 1/23/2010 1 23 2010 18 633 522883 4818165 205 40
18:00:43 1/20/2014 1 20 2014 18 658 520345 4818157 201 6
8:00:24 4/20/2008 4 20 2008 8 633 522429 4818164 206 40
6:00:23 4/9/2014 4 9 2014 6 913 526251 4818178 90 40
2:00:53 4/22/2014 4 22 2014 2 914 522339 4818164 207 40
22:00:56 12/28/2008 12 28 2008 22 634 523647 4818168 203 40
10:00:56 1/31/2013 1 31 2013 10 680 521382 4818161 209 40
10:00:54 2/23/2011 2 23 2011 10 654 521436 4818161 209 40
10:00:54 2/19/2011 2 19 2011 10 654 521549 4818161 209 40
4:00:48 3/4/2011 3 4 2011 4 650 521841 4818162 208 40
22:00:44 1/13/2013 1 13 2013 22 677 520386 4818158 201 6
22:00:41 3/31/2012 3 31 2012 22 658 520471 4818158 211 40
8:00:47 2/7/2011 2 7 2011 8 647 521115 4818160 210 40
18:01:42 12/22/2013 12 22 2013 18 914 521197 4818160 210 40
6:00:54 3/4/2011 3 4 2011 6 650 521838 4818163 208 40
12:00:53 2/9/2009 2 9 2009 12 632 521468 4818161 209 40
8:00:54 12/7/2011 12 7 2011 8 667 525600 4818176 92 40
2:00:54 2/5/2011 2 5 2011 2 638 523818 4818169 203 40
16:00:53 1/12/2014 1 12 2014 16 917 523808 4818169 203 40
2:00:48 1/6/2009 1 6 2009 2 637 523921 4818170 203 40
18:00:54 3/17/2009 3 17 2009 18 633 521808 4818163 208 40
16:01:36 3/7/2009 3 7 2009 16 633 521255 4818161 209 40
18:00:13 4/13/2011 4 13 2011 18 654 524943 4818174 93 40
10:00:41 2/18/2014 2 18 2014 10 917 521955 4818163 208 40
14:00:23 1/6/2013 1 6 2013 14 663 524117 4818171 125 39
8:00:55 2/27/2011 2 27 2011 8 801 521664 4818162 208 40
6:00:42 2/20/2011 2 20 2011 6 650 521450 4818162 209 40
18:00:54 12/28/2008 12 28 2008 18 634 523648 4818169 203 40
20:00:20 3/22/2013 3 22 2013 20 658 521049 4818161 210 40
18:00:35 3/24/2009 3 24 2009 18 647 520489 4818159 200 39
4:00:54 1/20/2010 1 20 2010 4 644 525438 4818176 92 40
16:00:44 2/17/2011 2 17 2011 16 646 525733 4818177 91 40
22:00:48 3/21/2010 3 21 2010 22 643 520596 4818159 211 40
12:00:48 1/18/2009 1 18 2009 12 634 522225 4818165 207 40
4:00:49 2/12/2010 2 12 2010 4 647 523395 4818169 204 40
2:00:29 3/19/2014 3 19 2014 2 917 522330 4818165 207 40
22:00:53 3/18/2008 3 18 2008 22 635 523382 4818169 204 40
10:00:46 2/21/2010 2 21 2010 10 647 526056 4818179 90 40
12:00:53 1/26/2013 1 26 2013 12 677 521009 4818161 210 40
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14:00:48 1/26/2011 1 26 2011 14 641 522232 4818165 207 40
4:00:53 2/9/2013 2 9 2013 4 679 524620 4818173 94 40
2:00:54 3/3/2012 3 3 2012 2 663 523402 4818169 204 40
0:00:47 3/20/2011 3 20 2011 0 663 521188 4818162 210 40
14:00:29 12/21/2013 12 21 2013 14 907 521987 4818164 208 40
12:00:54 1/3/2011 1 3 2011 12 801 521922 4818164 208 40
2:00:54 3/28/2011 3 28 2011 2 667 524584 4818173 94 40
4:00:56 12/23/2013 12 23 2013 4 911 525252 4818176 92 40
6:00:41 1/21/2010 1 21 2010 6 644 525400 4818177 92 40
2:00:53 1/30/2011 1 30 2011 2 641 521672 4818164 208 40
16:00:32 1/26/2011 1 26 2011 16 657 522256 4818165 207 40
16:01:14 1/11/2011 1 11 2011 16 647 523517 4818170 204 40
4:00:55 12/31/2010 12 31 2010 4 801 523319 4818169 204 40
18:00:53 3/4/2013 3 4 2013 18 677 521345 4818163 209 40
18:00:48 4/23/2008 4 23 2008 18 633 522613 4818167 206 40
8:00:52 2/5/2011 2 5 2011 8 642 524083 4818172 125 39
22:00:47 1/23/2010 1 23 2010 22 641 520340 4818160 201 6
12:00:54 12/21/2013 12 21 2013 12 907 521986 4818165 208 40
14:00:36 1/2/2014 1 2 2014 14 914 520978 4818162 210 40
0:00:53 3/17/2010 3 17 2010 0 651 525498 4818177 92 40
10:00:47 2/21/2010 2 21 2010 10 633 525975 4818179 91 40
22:00:54 3/21/2014 3 21 2014 22 679 521569 4818164 209 40
2:00:44 3/30/2011 3 30 2011 2 659 525639 4818178 91 40
4:00:54 3/13/2010 3 13 2010 4 643 525699 4818178 91 40
18:00:54 3/14/2010 3 14 2010 18 639 521146 4818162 210 40
20:00:32 3/1/2014 3 1 2014 20 907 521417 4818163 209 40
2:00:53 2/6/2010 2 6 2010 2 640 521129 4818162 210 40
4:00:47 1/12/2009 1 12 2009 4 633 523447 4818170 204 40
22:00:41 2/6/2013 2 6 2013 22 675 524050 4818172 125 39
6:00:53 2/9/2013 2 9 2013 6 679 524613 4818174 94 40
2:00:50 3/17/2010 3 17 2010 2 746 525686 4818178 91 40
2:00:54 3/13/2010 3 13 2010 2 643 525694 4818178 91 40
8:00:48 4/9/2011 4 9 2011 8 663 521830 4818165 208 40
0:00:47 3/20/2011 3 20 2011 0 667 521014 4818162 210 40
18:00:43 4/25/2011 4 25 2011 18 667 524280 4818173 125 39
12:05:22 12/29/2008 12 29 2008 12 632 524068 4818173 125 39
6:00:55 3/17/2010 3 17 2010 6 746 525707 4818179 91 40
2:00:47 1/12/2009 1 12 2009 2 633 523455 4818171 204 40
12:00:53 1/13/2013 1 13 2013 12 663 521913 4818165 208 40
14:00:43 2/13/2009 2 13 2009 14 634 525314 4818177 92 40
18:01:08 12/12/2012 12 12 2012 18 677 524938 4818176 93 40
0:00:46 1/14/2013 1 14 2013 0 677 520392 4818161 201 6
18:00:54 4/3/2010 4 3 2010 18 642 524559 4818175 94 40
8:00:56 12/5/2008 12 5 2008 8 633 521668 4818165 208 40
8:00:48 3/9/2012 3 9 2012 8 665 521650 4818165 208 40
18:00:41 4/4/2009 4 4 2009 18 643 520667 4818162 200 39
6:00:54 12/27/2010 12 27 2010 6 646 523466 4818171 204 40
16:00:36 1/29/2011 1 29 2011 16 641 520834 4818163 210 40
20:00:42 2/2/2013 2 2 2013 20 679 524062 4818173 125 39
4:01:11 1/11/2011 1 11 2011 4 639 524065 4818173 125 39
6:00:31 12/14/2013 12 14 2013 6 914 521774 4818166 208 40
6:00:55 3/11/2009 3 11 2009 6 633 522822 4818169 205 40
12:00:42 2/11/2014 2 11 2014 12 917 521868 4818166 208 40
10:00:47 3/27/2011 3 27 2011 10 663 521944 4818166 208 40
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0:00:20 3/1/2013 3 1 2013 0 658 523953 4818173 203 40
10:01:11 1/26/2011 1 26 2011 10 801 524553 4818175 94 40
18:01:24 4/23/2009 4 23 2009 18 639 522665 4818169 206 40
18:00:57 4/11/2010 4 11 2010 18 640 523498 4818172 204 40
18:01:11 1/16/2011 1 16 2011 18 638 523781 4818173 203 40
6:00:47 4/22/2009 4 22 2009 6 646 523024 4818170 205 40
0:00:55 3/3/2012 3 3 2012 0 663 523405 4818171 204 40
18:00:26 12/6/2011 12 6 2011 18 667 526045 4818181 90 40
14:00:56 2/19/2010 2 19 2010 14 638 525519 4818179 92 40
20:01:48 3/25/2013 3 25 2013 20 679 524967 4818177 93 40
0:00:54 1/20/2010 1 20 2010 0 644 525471 4818179 92 40
8:00:41 2/14/2011 2 14 2011 8 650 521610 4818166 208 40
2:02:23 3/17/2010 3 17 2010 2 651 525497 4818179 92 40
4:00:48 3/16/2009 3 16 2009 4 643 522893 4818170 205 40
18:01:23 12/29/2013 12 29 2013 18 908 520874 4818164 210 40
0:00:54 4/3/2010 4 3 2010 0 652 525938 4818181 91 40
18:00:53 4/7/2009 4 7 2009 18 648 525716 4818180 91 40
10:00:47 12/21/2010 12 21 2010 10 650 521912 4818167 208 40
10:00:53 1/20/2011 1 20 2011 10 655 521511 4818166 209 40
18:00:42 4/10/2011 4 10 2011 18 658 522528 4818169 206 40
18:01:11 3/12/2011 3 12 2011 18 801 520679 4818164 200 39
2:00:54 1/23/2011 1 23 2011 2 646 521419 4818166 209 40
8:00:47 2/18/2010 2 18 2010 8 638 525316 4818180 92 40
4:00:59 1/23/2011 1 23 2011 4 646 521416 4818166 209 40
22:00:33 12/6/2011 12 6 2011 22 801 523348 4818173 204 40
14:00:48 2/19/2011 2 19 2011 14 655 521273 4818166 209 40
0:00:24 3/30/2011 3 30 2011 0 660 525637 4818181 91 40
4:00:37 3/15/2009 3 15 2009 4 637 523845 4818175 203 40
16:00:27 1/25/2009 1 25 2009 16 632 521562 4818167 209 40
6:00:54 1/23/2011 1 23 2011 6 801 524051 4818175 125 39
18:00:57 12/21/2012 12 21 2012 18 680 521311 4818166 209 40
8:00:54 4/7/2012 4 7 2012 8 673 525755 4818182 91 40
14:00:54 1/21/2010 1 21 2010 14 633 521679 4818168 208 40
4:00:56 4/6/2014 4 6 2014 4 917 525680 4818182 91 40
10:00:47 1/6/2010 1 6 2010 10 640 522129 4818169 207 40
22:01:26 1/22/2011 1 22 2011 22 646 521415 4818167 209 40
10:00:55 1/26/2010 1 26 2010 10 638 521418 4818167 209 40
2:01:15 3/6/2010 3 6 2010 2 642 524987 4818180 93 40
4:00:23 3/17/2010 3 17 2010 4 746 525710 4818182 91 40
10:00:54 3/22/2010 3 22 2010 10 652 522249 4818170 207 40
22:01:23 12/26/2009 12 26 2009 22 641 520710 4818165 200 39
18:00:53 1/7/2011 1 7 2011 18 646 521159 4818167 210 40
0:00:54 4/22/2009 4 22 2009 0 646 522987 4818173 205 40
4:00:45 3/22/2009 3 22 2009 4 640 525963 4818184 91 40
4:00:56 11/27/2010 11 27 2010 4 657 520328 4818164 201 6
22:01:11 2/6/2011 2 6 2011 22 650 521259 4818167 209 40
18:00:53 1/31/2011 1 31 2011 18 655 522140 4818170 207 40
18:00:54 2/21/2010 2 21 2010 18 646 525465 4818182 92 40
8:00:15 12/23/2008 12 23 2008 8 634 524147 4818177 125 39
22:00:54 4/3/2010 4 3 2010 22 642 524588 4818179 94 40
22:00:23 3/29/2011 3 29 2011 22 660 525649 4818183 91 40
0:00:48 12/17/2012 12 17 2012 0 670 525031 4818181 93 40
8:00:48 2/13/2011 2 13 2011 8 801 524300 4818178 125 39
0:00:41 4/18/2014 4 18 2014 0 908 521602 4818169 209 40
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18:00:54 5/3/2010 5 3 2010 18 639 525299 4818182 92 40
4:00:42 12/20/2009 12 20 2009 4 640 523495 4818175 204 40
18:01:17 3/16/2010 3 16 2010 18 640 521936 4818170 208 40
14:01:11 2/27/2011 2 27 2011 14 638 521453 4818168 209 40
22:00:53 12/23/2009 12 23 2009 22 639 521891 4818170 208 40
4:00:10 2/5/2011 2 5 2011 4 638 523807 4818176 203 40
4:00:42 3/17/2010 3 17 2010 4 651 525498 4818183 92 40
14:00:47 2/12/2014 2 12 2014 14 907 525934 4818184 91 40
16:00:24 2/17/2009 2 17 2009 16 637 526263 4818186 90 40
18:01:17 12/24/2013 12 24 2013 18 909 521318 4818168 209 40
8:00:53 1/27/2011 1 27 2011 8 642 524311 4818178 125 39
18:00:48 12/29/2009 12 29 2009 18 647 520969 4818167 199 40
4:00:59 2/8/2014 2 8 2014 4 907 523582 4818176 204 40
8:00:42 1/23/2011 1 23 2011 8 801 524051 4818178 125 39
10:00:40 12/31/2010 12 31 2010 10 801 522735 4818173 206 40
4:00:43 1/23/2011 1 23 2011 4 801 524046 4818178 125 39
10:00:53 1/9/2014 1 9 2014 10 909 525781 4818184 91 40
14:00:53 3/18/2010 3 18 2010 14 643 521972 4818171 208 40
16:00:35 1/30/2011 1 30 2011 16 801 520685 4818167 200 39
16:01:23 2/26/2011 2 26 2011 16 655 520832 4818167 199 40
2:00:41 1/23/2011 1 23 2011 2 801 524109 4818178 125 39
22:00:49 3/10/2013 3 10 2013 22 663 524208 4818179 125 39
0:00:54 2/5/2011 2 5 2011 0 801 523346 4818176 204 40
10:00:57 1/20/2011 1 20 2011 10 639 521428 4818169 209 40
8:01:07 1/21/2011 1 21 2011 8 646 523253 4818175 204 40
0:00:23 4/1/2012 4 1 2012 0 658 520312 4818166 201 6
8:00:23 2/9/2011 2 9 2011 8 657 522816 4818174 205 40
10:00:55 3/26/2011 3 26 2011 10 801 521204 4818169 198 40
4:00:25 3/3/2011 3 3 2011 4 642 523752 4818177 203 40
0:00:53 2/7/2013 2 7 2013 0 675 524049 4818178 125 39
18:00:49 3/30/2011 3 30 2011 18 801 520648 4818167 200 39
0:00:53 2/10/2012 2 10 2012 0 663 524858 4818182 93 40
22:00:47 1/11/2014 1 11 2014 22 907 523716 4818177 203 40
18:00:42 12/22/2010 12 22 2010 18 657 521310 4818169 198 40
14:00:53 2/19/2010 2 19 2010 14 640 525529 4818184 92 40
2:00:23 1/30/2011 1 30 2011 2 657 521775 4818171 208 40
16:01:36 2/26/2014 2 26 2014 16 917 522730 4818174 206 40
0:01:11 11/23/2011 11 23 2011 0 662 524222 4818179 125 39
2:00:41 4/9/2009 4 9 2009 2 640 526198 4818187 90 40
2:00:47 2/29/2012 2 29 2012 2 663 523459 4818177 204 40
6:00:43 1/13/2009 1 13 2009 6 634 523598 4818177 204 40
12:00:50 3/27/2011 3 27 2011 12 663 521954 4818172 208 40
12:00:15 4/16/2008 4 16 2008 12 635 521126 4818169 199 40
18:01:47 5/16/2011 5 16 2011 18 667 522361 4818173 207 40
4:00:41 2/28/2014 2 28 2014 4 908 523420 4818177 204 40
4:00:53 1/28/2013 1 28 2013 4 663 520723 4818168 200 39
20:00:47 4/29/2013 4 29 2013 20 658 524472 4818180 94 40
4:00:20 1/1/2009 1 1 2009 4 634 523643 4818178 203 40
16:00:41 1/12/2014 1 12 2014 16 909 524071 4818179 125 39
22:00:48 1/2/2014 1 2 2014 22 907 520608 4818168 200 39
6:00:53 2/3/2013 2 3 2013 6 679 524116 4818179 125 39
18:00:48 3/9/2009 3 9 2009 18 637 523406 4818177 204 40
6:00:45 4/17/2008 4 17 2008 6 635 521168 4818170 199 40
4:01:12 11/21/2010 11 21 2010 4 647 522294 4818173 207 40
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6:00:41 2/29/2012 2 29 2012 6 663 523467 4818177 204 40
12:01:04 2/21/2013 2 21 2013 12 679 520976 4818169 199 40
18:00:40 3/23/2008 3 23 2008 18 631 522882 4818175 205 40
10:00:46 2/8/2014 2 8 2014 10 909 521524 4818171 209 40
18:00:26 2/2/2013 2 2 2013 18 680 520920 4818169 199 40
18:00:41 4/17/2011 4 17 2011 18 665 522535 4818174 206 40
10:00:47 2/26/2011 2 26 2011 10 650 521301 4818170 198 40
22:00:54 3/2/2011 3 2 2011 22 642 523750 4818179 203 40
10:00:33 12/17/2013 12 17 2013 10 908 521674 4818172 208 40
12:00:47 2/19/2010 2 19 2010 12 640 525528 4818185 92 40
18:00:43 12/7/2011 12 7 2011 18 655 521379 4818171 198 40
22:00:47 2/20/2010 2 20 2010 22 643 525571 4818186 92 40
0:00:41 2/25/2012 2 25 2012 0 663 523430 4818178 204 40
14:00:33 3/6/2011 3 6 2011 14 801 521712 4818172 208 40
12:00:54 1/28/2009 1 28 2009 12 632 521455 4818171 198 40
22:00:45 4/5/2012 4 5 2012 22 665 522472 4818175 206 40
10:00:50 5/7/2009 5 7 2009 10 634 521924 4818173 208 40
0:00:44 2/29/2012 2 29 2012 0 663 523458 4818178 204 40
6:00:54 1/28/2013 1 28 2013 6 663 520725 4818169 200 39
18:00:42 2/24/2010 2 24 2010 18 640 524423 4818182 94 40
16:00:34 2/21/2010 2 21 2010 16 633 526000 4818187 91 40
8:00:48 4/11/2011 4 11 2011 8 658 522224 4818174 207 40
22:00:54 3/2/2014 3 2 2014 22 908 523428 4818178 204 40
12:00:53 2/8/2013 2 8 2013 12 680 524554 4818182 94 40
22:00:49 4/1/2012 4 1 2012 22 676 525473 4818186 92 40
18:01:34 2/26/2014 2 26 2014 18 917 523033 4818177 205 40
2:00:42 2/20/2011 2 20 2011 2 650 521451 4818172 198 40
4:00:53 2/7/2011 2 7 2011 4 638 523946 4818180 203 40
0:00:47 4/4/2010 4 4 2010 0 642 524586 4818183 94 40
2:00:56 4/16/2009 4 16 2009 2 637 525497 4818186 92 40
14:05:41 2/8/2011 2 8 2011 14 642 525616 4818186 92 40
8:00:36 3/22/2010 3 22 2010 8 640 522199 4818174 207 40
8:00:48 2/17/2013 2 17 2013 8 679 523483 4818179 204 40
2:00:47 2/7/2009 2 7 2009 2 637 525350 4818186 92 40
18:00:48 4/12/2012 4 12 2012 18 670 525512 4818186 92 40
22:00:44 3/27/2009 3 27 2009 22 648 521498 4818172 198 40
16:00:42 2/21/2010 2 21 2010 16 639 526081 4818188 90 40
16:00:42 3/22/2013 3 22 2013 16 658 521105 4818171 199 40
10:00:55 2/18/2014 2 18 2014 10 914 521956 4818174 208 40
0:00:38 4/15/2011 4 15 2011 0 650 525492 4818186 92 40
14:00:24 3/13/2010 3 13 2010 14 644 521374 4818172 198 40
2:00:31 4/14/2012 4 14 2012 2 666 525306 4818186 92 40
20:00:57 2/6/2013 2 6 2013 20 675 524010 4818181 203 40
12:00:44 3/22/2009 3 22 2009 12 634 521880 4818174 208 40
2:01:22 2/7/2011 2 7 2011 2 638 523946 4818181 203 40
18:00:53 2/17/2009 2 17 2009 18 632 526003 4818189 91 40
4:00:41 12/10/2010 12 10 2010 4 650 523543 4818180 204 40
4:00:50 12/21/2009 12 21 2009 4 647 523402 4818179 204 40
0:00:56 3/28/2009 3 28 2009 0 648 521501 4818173 198 40
14:01:12 3/22/2013 3 22 2013 14 658 521103 4818172 199 40
0:00:55 3/3/2011 3 3 2011 0 642 523753 4818181 203 40
16:00:26 2/13/2011 2 13 2011 16 642 525971 4818189 91 40
0:00:24 1/1/2009 1 1 2009 0 634 523674 4818180 203 40
6:00:44 1/28/2011 1 28 2011 6 655 524412 4818183 94 40
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16:00:41 4/2/2011 4 2 2011 16 659 521124 4818172 199 40
12:00:53 2/8/2014 2 8 2014 12 909 521511 4818173 198 40
0:00:53 3/3/2014 3 3 2014 0 908 523426 4818180 204 40
2:00:29 4/17/2008 4 17 2008 2 635 521164 4818172 199 40
18:00:26 4/2/2011 4 2 2011 18 658 525480 4818187 92 40
20:00:54 3/31/2012 3 31 2012 20 665 522576 4818177 206 40
14:00:53 1/29/2011 1 29 2011 14 641 520854 4818172 199 40
10:00:48 2/24/2011 2 24 2011 10 647 522379 4818176 207 40
22:00:48 3/1/2014 3 1 2014 22 916 521424 4818173 198 40
2:00:29 1/12/2014 1 12 2014 2 907 523490 4818180 204 40
16:01:18 2/5/2013 2 5 2013 16 679 524073 4818182 125 39
12:00:48 2/19/2010 2 19 2010 12 638 525510 4818188 92 40
0:00:54 3/27/2010 3 27 2010 0 639 525524 4818188 92 40
10:00:53 4/16/2008 4 16 2008 10 633 521177 4818173 199 40
0:00:47 3/16/2010 3 16 2010 0 640 521473 4818174 198 40
8:00:23 3/28/2011 3 28 2011 8 655 522211 4818176 207 40
22:00:56 4/23/2009 4 23 2009 22 642 523943 4818182 203 40
18:00:13 12/14/2010 12 14 2010 18 638 521832 4818175 197 40
8:00:49 4/5/2011 4 5 2011 8 667 523912 4818182 203 40
16:00:36 2/13/2011 2 13 2011 16 646 525220 4818187 92 40
0:00:23 4/2/2012 4 2 2012 0 676 525474 4818188 92 40
18:01:22 4/15/2009 4 15 2009 18 642 524857 4818186 93 40
4:00:53 12/24/2009 12 24 2009 4 641 521057 4818173 199 40
4:00:50 4/19/2011 4 19 2011 4 666 525571 4818189 92 40
22:00:50 2/13/2010 2 13 2010 22 647 525328 4818188 92 40
18:01:11 4/25/2011 4 25 2011 18 654 524508 4818185 94 40
18:00:19 4/6/2011 4 6 2011 18 664 525892 4818190 91 40
4:00:47 2/20/2011 2 20 2011 4 650 521456 4818174 198 40
6:00:26 3/3/2011 3 3 2011 6 642 523750 4818182 203 40
6:00:48 12/10/2010 12 10 2010 6 650 523541 4818181 204 40
2:00:53 1/22/2010 1 22 2010 2 644 525459 4818188 92 40
22:00:56 2/18/2010 2 18 2010 22 639 524070 4818183 125 39
16:00:54 2/14/2011 2 14 2011 16 801 524733 4818186 94 40
22:00:48 12/17/2008 12 17 2008 22 633 524410 4818185 125 39
22:00:48 4/14/2011 4 14 2011 22 650 525494 4818189 92 40
22:00:33 4/25/2008 4 25 2008 22 634 520685 4818172 200 39
12:00:14 4/15/2009 4 15 2009 12 634 521475 4818175 198 40
18:00:54 2/5/2013 2 5 2013 18 679 523892 4818183 203 40
4:00:54 2/29/2012 2 29 2012 4 663 523457 4818181 204 40
2:00:48 3/21/2011 3 21 2011 2 664 521076 4818174 199 40
6:00:42 4/17/2008 4 17 2008 6 633 521153 4818174 199 40
12:00:47 12/29/2009 12 29 2009 12 641 521181 4818174 199 40
0:00:53 12/31/2009 12 31 2009 0 643 523454 4818181 204 40
20:00:48 1/11/2014 1 11 2014 20 907 523718 4818182 203 40
6:01:18 1/23/2011 1 23 2011 6 646 521427 4818175 198 40
0:00:10 3/19/2008 3 19 2008 0 632 523501 4818182 204 40
8:00:35 4/20/2008 4 20 2008 8 631 522398 4818178 207 40
14:00:08 3/11/2011 3 11 2011 14 801 522249 4818178 207 40
20:00:59 1/2/2014 1 2 2014 20 907 520606 4818172 200 39
16:00:54 1/1/2011 1 1 2011 16 654 520606 4818172 200 39
22:00:42 1/3/2011 1 3 2011 22 801 520894 4818173 199 40
2:00:43 5/4/2011 5 4 2011 2 667 522985 4818180 205 40
0:00:53 3/19/2010 3 19 2010 0 655 522386 4818178 207 40
20:00:56 1/26/2013 1 26 2013 20 677 520955 4818174 199 40
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22:01:11 1/16/2011 1 16 2011 22 638 523768 4818183 203 40
18:00:48 3/24/2008 3 24 2008 18 634 523042 4818181 205 40
0:00:47 3/5/2010 3 5 2010 0 640 524182 4818185 125 39
16:00:55 1/2/2014 1 2 2014 16 914 520944 4818174 199 40
6:00:54 4/30/2009 4 30 2009 6 640 521543 4818176 198 40
22:00:54 4/7/2012 4 7 2012 22 670 525356 4818189 92 40
12:00:54 1/28/2011 1 28 2011 12 642 525518 4818190 92 40
18:00:23 12/22/2012 12 22 2012 18 658 521462 4818176 198 40
8:00:51 1/18/2011 1 18 2011 8 657 521318 4818175 198 40
8:00:50 12/12/2010 12 12 2010 8 641 524123 4818185 125 39
0:00:44 1/4/2011 1 4 2011 0 801 520900 4818174 199 40
2:00:47 2/25/2011 2 25 2011 2 650 523456 4818183 204 40
18:00:42 1/3/2011 1 3 2011 18 801 520895 4818174 199 40
10:01:24 5/6/2011 5 6 2011 10 667 521864 4818177 197 40
18:00:55 1/8/2013 1 8 2013 18 665 523485 4818183 204 40
4:00:41 4/24/2009 4 24 2009 4 642 523666 4818183 203 40
4:01:11 3/9/2013 3 9 2013 4 679 521415 4818176 198 40
16:01:53 3/6/2011 3 6 2011 16 655 520907 4818174 199 40
8:00:47 1/28/2011 1 28 2011 8 655 524407 4818186 125 39
10:00:37 2/12/2012 2 12 2012 10 658 521977 4818178 197 40
22:00:41 1/10/2014 1 10 2014 22 908 523924 4818185 203 40
2:00:31 3/27/2010 3 27 2010 2 746 525894 4818192 91 40
2:00:54 3/28/2009 3 28 2009 2 648 521501 4818176 198 40
12:01:43 2/15/2013 2 15 2013 12 679 524850 4818188 93 40
6:00:42 3/27/2009 3 27 2009 6 648 521490 4818177 198 40
6:00:46 3/13/2010 3 13 2010 6 644 522774 4818181 206 40
16:01:04 3/20/2010 3 20 2010 16 643 521208 4818176 198 40
18:00:42 4/8/2009 4 8 2009 18 637 525697 4818191 91 40
18:00:26 2/9/2013 2 9 2013 18 679 523911 4818185 203 40
18:00:52 2/9/2013 2 9 2013 18 680 523877 4818185 203 40
22:00:53 2/2/2013 2 2 2013 22 679 524067 4818185 125 39
10:00:53 1/29/2011 1 29 2011 10 641 521414 4818177 198 40
12:00:47 1/31/2010 1 31 2010 12 641 521242 4818176 198 40
0:00:55 12/19/2010 12 19 2010 0 638 523321 4818183 204 40
6:00:53 1/12/2009 1 12 2009 6 633 523491 4818184 204 40
22:00:20 3/27/2009 3 27 2009 22 634 521338 4818176 198 40
20:00:46 3/16/2014 3 16 2014 20 679 522749 4818181 206 40
2:00:47 3/22/2008 3 22 2008 2 637 521387 4818177 198 40
16:00:47 2/4/2012 2 4 2012 16 658 521345 4818177 198 40
14:00:57 3/24/2011 3 24 2011 14 654 522370 4818180 196 40
22:00:50 4/30/2009 4 30 2009 22 634 521980 4818179 197 40
18:00:53 2/2/2009 2 2 2009 18 633 523625 4818184 203 40
0:00:42 1/3/2009 1 3 2009 0 633 523936 4818185 203 40
14:00:24 4/16/2008 4 16 2008 14 636 521114 4818176 199 40
2:00:56 3/3/2011 3 3 2011 2 642 523753 4818185 203 40
2:00:53 2/5/2011 2 5 2011 2 801 523430 4818184 204 40
6:00:47 12/31/2010 12 31 2010 6 638 523399 4818184 204 40
8:00:48 3/26/2011 3 26 2011 8 660 521926 4818179 197 40
22:00:48 2/2/2009 2 2 2009 22 633 523626 4818185 203 40
4:00:42 2/1/2013 2 1 2013 4 663 523428 4818184 204 40
16:00:32 2/15/2013 2 15 2013 16 663 524056 4818186 125 39
10:00:48 4/24/2009 4 24 2009 10 639 521728 4818178 197 40
14:01:05 2/17/2014 2 17 2014 14 917 521663 4818178 197 40
22:00:54 11/19/2010 11 19 2010 22 643 521898 4818179 197 40
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4:00:20 2/26/2009 2 26 2009 4 637 525813 4818193 91 40
2:00:55 11/22/2010 11 22 2010 2 643 522285 4818180 196 40
8:00:51 2/17/2010 2 17 2010 8 640 525502 4818192 92 40
2:00:55 12/30/2010        12      30      2010    2       642     523350  4818184 204     40
22:00:41        2/25/2012       2       25      2012    22      663     523492  4818184 204     40
20:00:55        1/10/2014       1       10      2014    20      908     523922  4818186 203     40
22:00:23        3/30/2008       3       30      2008    22      637     523668  4818185 203     40
18:00:36        12/23/2012      12      23      2012    18      663     521227  4818177 198     40
4:00:53 4/17/2008       4       17      2008    4       635     521162  4818177 199     40
4:01:09 12/31/2010      12      31      2010    4       638     523402  4818184 204     40
22:00:54        3/1/2014        3       1       2014    22      679     521400  4818178 198     40
18:01:48        1/20/2011       1       20      2011    18      646     523501  4818185 204     40
0:00:44 3/31/2008       3       31      2008    0       637     523688  4818186 203     40
18:01:24        3/27/2009       3       27      2009    18      648     521502  4818178 198     40
0:00:41 5/1/2009        5       1       2009    0       634     521976  4818180 197     40
2:00:49 1/1/2009        1       1       2009    2       634     523652  4818186 203     40
0:00:54 1/17/2011       1       17      2011    0       638     523777  4818186 203     40
22:00:46        2/12/2010       2       12      2010    22      638     524198  4818188 125     39
2:00:24 1/21/2011       1       21      2011    2       642     524334  4818188 125     39
16:00:53        1/28/2011       1       28      2011    16      647     521762  4818179 197     40
14:00:47        4/2/2011        4       2       2011    14      659     521130  4818177 199     40
14:00:42        12/29/2008      12      29      2008    14      632     524083  4818187 125     39
14:00:23        2/21/2010       2       21      2010    14      633     525976  4818194 91      40
12:00:44        4/9/2011        4       9       2011    12      658     521885  4818180 197     40
22:00:54        3/15/2010       3       15      2010    22      640     521467  4818179 198     40
0:00:41 12/20/2012      12      20      2012    0       658     521492  4818179 198     40
18:00:48        3/17/2010       3       17      2010    18      643     522266  4818181 196     40
6:00:54 12/30/2009      12      30      2009    6       646     522275  4818181 196     40
16:00:43        3/1/2011        3       1       2011    16      650     523444  4818185 204     40
22:00:55        4/1/2011        4       1       2011    22      650     521588  4818179 198     40
12:00:55        1/29/2011       1       29      2011    12      641     521414  4818179 198     40
10:00:41        12/21/2013      12      21      2013    10      911     526248  4818196 90      40
4:02:18 1/15/2010       1       15      2010    4       646     523414  4818185 204     40
16:00:54        2/14/2011       2       14      2011    16      638     521581  4818179 198     40
18:00:54        2/6/2014        2       6       2014    18      907     523866  4818187 203     40
18:00:41        4/8/2014        4       8       2014    18      679     522066  4818181 196     40
18:00:50        2/8/2014        2       8       2014    18      907     525287  4818192 92      40
4:00:53 11/22/2010      11      22      2010    4       643     522330  4818182 196     40
0:00:47 3/28/2009       3       28      2009    0       634     521338  4818179 198     40
0:00:43 12/24/2009      12      24      2009    0       641     521098  4818178 199     40
2:00:56 2/26/2009       2       26      2009    2       637     525816  4818194 91      40
18:00:56        2/21/2010       2       21      2010    18      638     525366  4818193 92      40
2:00:51 11/24/2010      11      24      2010    2       638     521847  4818180 197     40
2:01:19 3/3/2012        3       3       2012    2       666     523355  4818185 204     40
16:00:50        1/10/2011       1       10      2011    16      639     524636  4818190 94      40
0:00:47 2/3/2009        2       3       2009    0       633     523624  4818186 203     40
2:00:52 2/26/2012       2       26      2012    2       665     523501  4818186 204     40
4:00:50 3/27/2009       3       27      2009    4       648     521492  4818179 198     40
8:00:48 12/13/2008      12      13      2008    8       634     522393  4818182 196     40
18:00:53        12/19/2009      12      19      2009    18      640     523469  4818186 204     40
18:00:27        2/8/2011        2       8       2011    18      642     523658  4818187 203     40
18:00:54        12/29/2010      12      29      2010    18      638     523399  4818186 204     40
8:00:53 11/17/2010      11      17      2010    8       646     524931  4818191 93      40
2:00:54 1/15/2010       1       15      2010    2       646     523410  4818186 204     40
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2:00:54 3/22/2008       3       22      2008    2       632     521461  4818179 198     40
18:00:54        2/12/2010       2       12      2010    18      638     524199  4818189 125     39
22:00:51        3/12/2011       3       12      2011    22      654     521383  4818179 198     40
6:00:47 2/28/2014       2       28      2014    6       908     523453  4818186 204     40
2:00:54 12/10/2010      12      10      2010    2       650     523499  4818186 204     40
0:00:54 3/27/2014       3       27      2014    0       913     525292  4818193 92      40
0:01:11 4/24/2012       4       24      2012    0       672     522711  4818184 195     40
22:00:25        3/26/2010       3       26      2010    22      654     525683  4818194 91      40
16:00:54        1/28/2011       1       28      2011    16      654     521756  4818181 197     40
18:00:58        1/17/2009       1       17      2009    18      634     524112  4818189 125     39
22:00:45        1/7/2011        1       7       2011    22      646     521138  4818179 199     40
6:00:20 4/15/2010       4       15      2010    6       654     521325  4818179 198     40
18:00:43        12/8/2008       12      8       2008    18      633     521714  4818181 197     40
22:00:53        1/22/2010       1       22      2010    22      638     523420  4818186 204     40
8:00:53 12/31/2010      12      31      2010    8       801     523316  4818186 204     40
2:00:54 4/30/2009       4       30      2009    2       644     525321  4818193 92      40
20:00:48        4/24/2014       4       24      2014    20      917     523324  4818186 204     40
0:00:53 2/24/2014       2       24      2014    0       908     523396  4818186 204     40
22:00:53        4/14/2011       4       14      2011    22      664     525379  4818194 92      40
6:00:53 12/31/2010      12      31      2010    6       801     523317  4818186 204     40
2:00:49 4/24/2009       4       24      2009    2       642     523667  4818187 203     40
4:00:53 4/30/2009       4       30      2009    4       644     525319  4818193 92      40
2:00:23 1/4/2012        1       4       2012    2       658     521097  4818179 199     40
0:00:47 4/1/2009        4       1       2009    0       644     523558  4818187 204     40
2:00:57 12/27/2010      12      27      2010    2       646     523433  4818187 204     40
18:00:48        3/14/2011       3       14      2011    18      654     524183  4818189 125     39
8:00:49 3/28/2013       3       28      2013    8       658     524205  4818190 125     39
16:00:08        12/20/2008      12      20      2008    16      635     525288  4818194 92      40
16:00:20        4/10/2010       4       10      2010    16      652     521925  4818182 197     40
18:00:55        2/19/2010       2       19      2010    18      638     525222  4818194 92      40
8:00:48 12/15/2013      12      15      2013    8       909     526193  4818197 90      40
4:00:21 2/7/2009        2       7       2009    4       637     525344  4818194 92      40
16:00:54        3/31/2009       3       31      2009    16      634     522458  4818184 195     40
22:00:24        2/24/2011       2       24      2011    22      650     523495  4818188 193     40
6:00:30 4/2/2014        4       2       2014    6       913     522159  4818183 196     40
0:00:44 4/17/2008       4       17      2008    0       635     521100  4818180 199     40
0:00:48 3/19/2010       3       19      2010    0       801     522605  4818185 195     40
2:00:54 12/22/2012      12      22      2012    2       680     521493  4818181 198     40
18:00:54        1/30/2009       1       30      2009    18      633     522716  4818185 195     40
16:00:38        1/6/2013        1       6       2013    16      663     524061  4818190 125     39
0:00:56 1/29/2011       1       29      2011    0       646     523660  4818188 203     40
16:00:24        1/12/2010       1       12      2010    16      641     521502  4818181 198     40
6:00:54 3/28/2009       3       28      2009    6       648     521513  4818181 198     40
4:00:47 12/16/2010      12      16      2010    4       638     521957  4818183 197     40
6:00:53 4/18/2014       4       18      2014 6 916 521621 4818182 197 40
18:00:48 1/27/2011 1 27 2011 18 650 523912 4818189 203 40
16:00:47 3/17/2011 3 17 2011 16 658 521968 4818183 197 40
18:00:53 5/10/2011 5 10 2011 18 667 522731 4818185 195 40
2:00:20 12/7/2010 12 7 2010 2 654 523548 4818188 193 40
6:00:20 4/19/2011 4 19 2011 6 666 525559 4818196 92 40
12:00:56 1/6/2013 1 6 2013 12 663 524156 4818190 125 39
0:00:55 2/26/2012 2 26 2012 0 663 523486 4818188 193 40
18:00:52 2/6/2013 2 6 2013 18 675 524076 4818190 125 39
0:01:08 1/22/2010 1 22 2010 0 644 525454 4818195 92 40
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18:00:54 3/20/2011 3 20 2011 18 663 521983 4818183 197 40
6:00:50 11/25/2011 11 25 2011 6 667 523879 4818190 203 40
14:00:23 4/25/2011 4 25 2011 14 665 522412 4818184 195 40
18:00:53 2/7/2009 2 7 2009 18 637 525344 4818195 92 40
2:00:27 2/1/2013 2 1 2013 2 663 523421 4818188 193 40
4:00:47 1/28/2011 1 28 2011 4 646 524323 4818191 125 39
8:01:17 12/30/2010 12 30 2010 8 642 523331 4818188 193 40
2:00:56 3/31/2012 3 31 2012 2 670 525789 4818197 91 40
22:00:50 1/26/2011 1 26 2011 22 642 523872 4818190 203 40
22:00:42 4/2/2008 4 2 2008 22 635 523396 4818188 193 40
14:00:47 3/25/2011 3 25 2011 14 663 522018 4818183 196 40
2:00:32 12/24/2009 12 24 2009 2 639 522055 4818184 196 40
4:00:54 12/21/2009 12 21 2009 4 643 523770 4818189 192 40
22:00:54 3/9/2010 3 9 2010 22 647 525410 4818195 92 40
8:00:57 1/9/2011 1 9 2011 8 638 522758 4818186 195 40
18:00:41 4/6/2014 4 6 2014 18 917 522775 4818186 195 40
8:00:20 4/9/2011 4 9 2011 8 660 521846 4818183 197 40
2:00:49 3/13/2011 3 13 2011 2 801 521291 4818181 198 40
8:00:54 3/19/2012 3 19 2012 8 658 521446 4818182 198 40
14:00:47 12/26/2009 12 26 2009 14 643 521909 4818183 197 40
18:01:52 2/1/2010 2 1 2010 18 640 523466 4818189 193 40
12:01:24 3/15/2014 3 15 2014 12 909 521354 4818182 198 40
22:00:53 12/23/2009 12 23 2009 22 640 522178 4818184 196 40
18:00:48 4/13/2011 4 13 2011 18 650 525409 4818196 92 40
2:00:47 4/3/2010 4 3 2010 2 652 525970 4818198 91 40
6:00:49 2/26/2009 2 26 2009 6 637 525817 4818198 91 40
16:00:32 3/11/2010 3 11 2010 16 641 522034 4818184 196 40
18:00:44 1/10/2009 1 10 2009 18 634 523668 4818190 192 40
12:00:54 2/8/2013 2 8 2013 12 679 524550 4818193 94 40
6:00:53 3/22/2009 3 22 2009 6 645 525435 4818196 92 40
4:00:48 12/5/2008 12 5 2008 4 633 521866 4818184 197 40
4:00:35 2/5/2011 2 5 2011 4 801 523431 4818189 193 40
4:00:42 1/23/2010 1 23 2010 4 638 523518 4818189 193 40
10:00:42 4/22/2011 4 22 2011 10 663 521649 4818183 197 40
22:00:54 2/19/2010 2 19 2010 22 638 525219 4818196 92 40
0:00:17 3/10/2010 3 10 2010 0 647 525426 4818196 92 40
10:00:20 4/6/2012 4 6 2012 10 677 521703 4818183 197 40
18:00:54 3/18/2008 3 18 2008 18 635 523383 4818189 193 40
18:00:20 1/19/2010 1 19 2010 18 642 525638 4818197 91 40
0:00:47 2/25/2011 2 25 2011 0 650 523497 4818189 193 40
20:00:21 12/19/2012 12 19 2012 20 658 521497 4818183 198 40
8:00:54 12/25/2009 12 25 2009 8 639 521768 4818184 197 40
6:00:55 12/7/2010 12 7 2010 6 654 523483 4818190 193 40
16:00:48 12/29/2008 12 29 2008 16 632 524074 4818192 124 39
8:00:48 4/3/2011 4 3 2011 8 641 521492 4818183 198 40
20:00:54 4/4/2014 4 4 2014 20 909 525013 4818195 93 40
14:00:47 1/16/2011 1 16 2011 14 650 521518 4818183 198 40
14:00:42 1/31/2010 1 31 2010 14 641 521236 4818182 198 40
8:00:48 2/17/2013 2 17 2013 8 663 523490 4818190 193 40
0:00:38 3/2/2014 3 2 2014 0 679 521397 4818183 198 40
18:00:42 12/27/2009 12 27 2009 18 646 521880 4818185 197 40
18:00:54 12/16/2013 12 16 2013 18 914 521101 4818182 199 40
22:00:12 2/28/2012 2 28 2012 22 663 523480 4818190 193 40
0:00:29 12/30/2010 12 30 2010 0 642 523352 4818190 193 40
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16:00:24 4/10/2010 4 10 2010 16 647 521821 4818184 197 40
8:00:52 3/18/2010 3 18 2010 8 639 522047 4818185 196 40
14:00:35 2/27/2011 2 27 2011 14 801 521409 4818183 198 40
20:00:39 4/19/2014 4 19 2014 20 908 522522 4818187 195 40
22:00:54 12/29/2009 12 29 2009 22 639 521788 4818185 197 40
8:00:44 2/17/2013 2 17 2013 8 666 523534 4818190 193 40
4:00:47 4/10/2009 4 10 2009 4 637 521129 4818183 199 40
4:00:55 11/19/2010 11 19 2010 4 650 523524 4818191 193 40
2:00:47 3/6/2014 3 6 2014 2 907 522978 4818189 194 40
20:00:53 2/27/2013 2 27 2013 20 679 520999 4818182 199 40
6:00:50 3/13/2011 3 13 2011 6 801 521352 4818184 198 40
6:00:56 4/8/2014 4 8 2014 6 914 520466 4818181 200 39
4:00:48 3/28/2009 3 28 2009 4 648 521513 4818184 198 40
8:00:55 3/30/2012 3 30 2012 8 675 524523 4818195 86 40
18:00:24 3/13/2011 3 13 2011 18 801 520735 4818182 200 39
10:00:47 1/16/2011 1 16 2011 10 657 521285 4818184 198 40
22:00:43 4/7/2009 4 7 2009 22 640 525927 4818200 91 40
18:01:11 3/2/2010 3 2 2010 18 647 521686 4818185 197 40
18:00:51 4/12/2010 4 12 2010 18 653 522526 4818188 195 40
8:01:03 3/4/2014 3 4 2014 8 913 526364 4818202 90 40
4:00:54 4/17/2008 4 17 2008 4 633 521147 4818183 199 40
8:00:47 3/14/2009 3 14 2009 8 634 522071 4818186 196 40
0:00:54 3/22/2008 3 22 2008 0 637 521551 4818185 198 40
0:00:47 12/10/2010 12 10 2010 0 650 523500 4818191 193 40
12:00:55 1/26/2011 1 26 2011 12 657 522165 4818187 196 40
8:00:41 1/28/2011 1 28 2011 8 642 524448 4818195 86 40
14:00:25 12/25/2009 12 25 2009 14 647 521527 4818185 198 40
6:00:08 1/6/2009 1 6 2009 6 637 523878 4818193 192 40
10:00:54 3/1/2011 3 1 2011 10 653 522478 4818188 195 40
0:00:41 2/8/2009 2 8 2009 0 637 525340 4818198 88 40
22:00:48 3/11/2012 3 11 2012 22 663 523377 4818191 193 40
22:00:53 4/2/2008 4 2 2008 22 634 523428 4818191 193 40
18:01:17 4/14/2011 4 14 2011 18 664 525640 4818199 85 40
16:00:50 4/5/2011 4 5 2011 16 650 525963 4818201 85 40
18:00:54 1/26/2011 1 26 2011 18 646 523321 4818191 193 40
8:00:41 1/7/2010 1 7 2010 8 647 521510 4818185 198 40
4:00:54 4/2/2014 4 2 2014 4 918 522206 4818187 196 40
0:00:53 4/1/2009 4 1 2009 0 634 523632 4818192 192 40
0:00:54 4/9/2014 4 9 2014 0 917 522774 4818189 195 40
16:01:05 1/8/2011 1 8 2011 16 641 521336 4818184 198 40
8:00:47 4/9/2009 4 9 2009 8 635 521661 4818186 197 40
12:00:50 3/26/2009 3 26 2009 12 635 522011 4818187 196 40
8:01:11 4/11/2011 4 11 2011 8 665 522302 4818188 196 40
12:00:56 2/8/2014 2 8 2014 12 917 521484 4818185 198 40
16:00:54 2/28/2014 2 28 2014 16 908 525948 4818201 85 40
16:01:09 4/14/2013 4 14 2013 16 677 521927 4818187 197 40
22:00:54 4/19/2009 4 19 2009 22 640 525931 4818201 85 40
0:00:47 2/2/2010 2 2 2010 0 640 523518 4818192 193 40
0:00:42 3/13/2011 3 13 2011 0 654 521385 4818185 198 40
0:00:53 3/2/2014 3 2 2014 0 916 521419 4818185 198 40
10:00:31 1/3/2011 1 3 2011 10 646 521459 4818185 198 40
0:00:33 1/1/2014 1 1 2014 0 909 523524 4818192 193 40
4:00:50 2/18/2009 2 18 2009 4 632 525946 4818201 85 40
8:00:48 1/6/2009 1 6 2009 8 637 523886 4818194 192 40
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4:01:17 11/25/2013 11 25 2013 4 914 521973 4818187 197 40
16:00:44 12/29/2009 12 29 2009 16 640 521126 4818184 199 40
2:00:40 4/15/2011 4 15 2011 2 664 525182 4818198 87 40
0:00:55 11/26/2010 11 26 2010 0 640 521590 4818186 198 40
22:00:56 4/27/2011 4 27 2011 22 666 524891 4818197 87 40
18:00:54 4/14/2009 4 14 2009 18 643 525197 4818199 87 40
18:01:24 4/16/2011 4 16 2011 18 662 525520 4818200 88 40
4:00:45 12/7/2010 12 7 2010 4 654 523514 4818193 193 40
16:00:42 3/17/2011 3 17 2011 16 660 522845 4818190 194 40
6:01:12 2/5/2011 2 5 2011 6 801 523427 4818192 193 40
8:00:48 1/27/2011 1 27 2011 8 646 524380 4818196 124 39
16:00:44 2/13/2009 2 13 2009 16 632 522778 4818190 195 40
0:00:46 2/14/2009 2 14 2009 0 634 523635 4818193 192 40
2:00:53 1/8/2013 1 8 2013 2 677 520551 4818183 200 39
8:00:41 3/26/2011 3 26 2011 8 664 521816 4818187 197 40
0:00:55 4/1/2009 4 1 2009 0 646 523505 4818193 193 40
18:00:15 12/22/2008 12 22 2008 18 633 524383 4818196 124 39
20:00:53 2/15/2013 2 15 2013 20 679 523446 4818193 193 40
2:00:47 2/7/2011 2 7 2011 2 657 523361 4818193 193 40
12:00:53 1/7/2010 1 7 2010 12 633 521745 4818187 197 40
8:01:42 12/27/2010 12 27 2010 8 638 523488 4818193 193 40
0:00:14 3/17/2009 3 17 2009 0 637 523365 4818193 193 40
2:00:48 3/10/2012 3 10 2012 2 665 521540 4818187 198 40
6:00:50 2/7/2009 2 7 2009 6 637 525348 4818200 88 40
22:00:43 12/19/2012 12 19 2012 22 658 521489 4818187 198 40
10:00:17 4/25/2008 4 25 2008 10 633 521835 4818188 197 40
0:00:54 12/15/2008 12 15 2008 0 634 522668 4818191 195 40
2:00:57 1/23/2010 1 23 2010 2 638 523521 4818194 193 40
0:00:54 1/5/2010 1 5 2010 0 640 522131 4818189 196 40
14:01:06 1/5/2011 1 5 2011 14 646 522659 4818191 195 40
22:00:47 4/7/2009 4 7 2009 22 648 525581 4818201 88 40
18:00:53 12/18/2010 12 18 2010 18 638 521962 4818188 197 40
2:00:41 2/10/2014 2 10 2014 2 908 523329 4818193 193 40
4:00:58 2/3/2013 2 3 2013 4 679 524090 4818196 124 39
14:00:29 3/14/2014 3 14 2014 14 909 522072 4818189 196 40
2:00:53 12/10/2013 12 10 2013 2 917 522652 4818191 195 40
4:00:53 12/28/2009 12 28 2009 4 646 522261 4818190 196 40
2:00:34 4/9/2013 4 9 2013 2 679 522550 4818191 195 40
4:00:53 4/8/2014 4 8 2014 4 914 520446 4818184 200 39
18:00:53 3/24/2008 3 24 2008 18 635 523519 4818194 193 40
16:00:41 12/25/2011 12 25 2011 16 658 521463 4818187 198 40
4:00:39 12/21/2009 12 21 2009 4 644 525497 4818201 88 40
22:00:54 1/27/2011 1 27 2011 22 801 523774 4818195 192 40
0:00:53 4/20/2009 4 20 2009 0 640 525925 4818203 85 40
2:00:47 5/3/2009 5 3 2009 2 640 523399 4818194 193 40
6:00:53 12/27/2010 12 27 2010 6 638 523486 4818194 193 40
6:00:53 1/7/2010 1 7 2010 6 641 521413 4818187 198 40
8:00:13 12/10/2010 12 10 2010 8 642 525570 4818202 88 40
12:00:56 3/13/2010 3 13 2010 12 641 521580 4818188 198 40
2:01:11 2/3/2013 2 3 2013 2 679 524072 4818196 124 39
14:00:39 1/29/2011 1 29 2011 14 655 520999 4818186 199 40
18:00:23 4/4/2010 4 4 2010 18 653 521967 4818189 197 40
12:00:44 4/25/2008 4 25 2008 12 633 522247 4818190 196 40
12:00:55 1/29/2010 1 29 2010 12 647 522143 4818190 196 40
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4:00:47 3/13/2011 3 13 2011 4 801 521355 4818187 198 40
16:00:22 1/22/2011 1 22 2011 16 646 520920 4818186 199 40
0:00:53 12/27/2010 12 27 2010 0 646 523429 4818194 193 40
6:00:26 2/10/2014 2 10 2014 6 907 523654 4818195 192 40
2:00:53 12/28/2009 12 28 2009 2 646 522276 4818190 196 40
16:01:24 1/10/2011 1 10 2011 16 801 524732 4818199 86 40
2:00:29 12/5/2008 12 5 2008 2 633 521739 4818189 197 40
14:00:54 3/25/2011 3 25 2011 14 650 522056 4818190 196 40
22:01:45 4/17/2014 4 17 2014 22 908 521234 4818187 198 40
12:00:16 4/6/2008 4 6 2008 12 633 522193 4818190 196 40
18:00:54 4/16/2011 4 16 2011 18 655 523260 4818194 193 40
8:00:53 3/25/2009 3 25 2009 8 633 521715 4818189 197 40
0:07:14 11/26/2013 11 26 2013 0 657 521156 4818187 199 40
18:00:54 1/9/2013 1 9 2013 18 679 523300 4818194 193 40
0:00:54 1/23/2010 1 23 2010 0 638 523517 4818195 193 40
14:00:46 12/29/2009 12 29 2009 14 641 521241 4818187 198 40
2:00:56 1/17/2011 1 17 2011 2 642 523897 4818196 192 40
14:00:35 2/11/2014 2 11 2014 14 916 521859 4818189 197 40
12:00:26 3/26/2009 3 26 2009 12 639 521495 4818188 198 40
0:00:47 12/25/2013 12 25 2013 0 911 523493 4818195 193 40
0:00:55 12/27/2009 12 27 2009 0 641 520719 4818186 200 39
16:00:53 2/8/2011 2 8 2011 16 650 520892 4818187 199 40
12:00:12 4/16/2008 4 16 2008 12 633 521194 4818188 199 40
18:00:53 1/28/2011 1 28 2011 18 646 523917 4818197 192 40
10:00:55 11/29/2010 11 29 2010 10 646 525219 4818201 88 40
0:00:43 3/30/2011 3 30 2011 0 655 521488 4818189 198 40
2:00:43 1/11/2011 1 11 2011 2 801 523895 4818197 192 40
18:00:53 3/27/2012 3 27 2012 18 678 523579 4818196 193 40
8:00:54 3/15/2009 3 15 2009 8 634 522104 4818191 196 40
10:00:13 4/22/2011 4 22 2011 10 801 521994 4818190 197 40
18:00:50 3/29/2011 3 29 2011 18 650 523576 4818196 193 40
10:00:48 1/7/2011 1 7 2011 10 650 522831 4818193 194 40
8:00:42 3/28/2011 3 28 2011 8 658 522119 4818191 196 40
18:00:54 3/24/2009 3 24 2009 18 642 522580 4818192 195 40
12:00:44 1/9/2014 1 9 2014 12 917 524012 4818197 192 40
14:00:54 12/28/2010 12 28 2010 14 638 523772 4818197 192 40
20:00:44 3/1/2014 3 1 2014 20 916 521419 4818189 198 40
4:00:53 3/15/2010 3 15 2010 4 640 521137 4818188 199 40
2:01:01 3/19/2010 3 19 2010 2 639 522840 4818193 194 40
2:01:43 4/1/2009 4 1 2009 2 646 523504 4818196 193 40
10:01:18 2/26/2014 2 26 2014 10 679 522458 4818192 195 40
22:00:48 2/7/2009 2 7 2009 22 637 525340 4818203 88 40
14:00:56 1/10/2009 1 10 2009 14 634 523648 4818196 192 40
4:00:54 1/28/2011 1 28 2011 4 642 524480 4818199 86 40
16:00:51 12/25/2008 12 25 2008 16 635 524254 4818199 124 39
4:01:25 2/6/2013 2 6 2013 4 663 523575 4818196 193 40
18:00:15 1/20/2010 1 20 2010 18 633 520954 4818188 199 40
0:01:05 3/20/2011 3 20 2011 0 668 521146 4818188 199 40
8:00:42 1/7/2010 1 7 2010 8 641 521414 4818189 198 40
0:00:21 1/28/2011 1 28 2011 0 801 523779 4818197 192 40
4:00:49 1/14/2013 1 14 2013 4 677 520331 4818186 201 6
12:00:42 2/19/2011 2 19 2011 12 657 521452 4818189 198 40
18:00:55 11/27/2010 11 27 2010 18 646 522279 4818192 196 40
18:00:24 4/21/2011 4 21 2011 18 658 523980 4818198 192 40
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6:00:56 1/28/2011 1 28 2011 6 642 524450 4818199 86 40
18:00:48 2/21/2010 2 21 2010 18 633 525649 4818204 85 40
20:00:54 4/6/2014 4 6 2014 20 913 521759 4818190 197 40
0:00:27 12/20/2012 12 20 2012 0 680 521545 4818190 198 40
4:00:49 12/30/2010 12 30 2010 4 642 523331 4818196 193 40
12:00:54 2/6/2011 2 6 2011 12 650 521218 4818189 198 40
2:01:10 4/22/2013 4 22 2013 2 671 522823 4818194 194 40
12:00:56 12/25/2013 12 25 2013 12 914 521137 4818189 199 40
20:00:36 4/27/2014 4 27 2014 20 917 523357 4818196 193 40
2:00:49 12/30/2013 12 30 2013 2 909 522993 4818195 194 40
14:00:54 4/2/2011 4 2 2011 14 641 521087 4818189 199 40
18:00:54 4/28/2010 4 28 2010 18 646 522202 4818192 196 40
2:00:54 2/12/2014 2 12 2014 2 907 523638 4818197 192 40
16:00:47 2/22/2009 2 22 2009 16 632 525106 4818202 87 40
10:00:33 1/26/2011 1 26 2011 10 647 522358 4818193 196 40
10:00:44 1/26/2011 1 26 2011 10 641 522171 4818192 196 40
14:00:43 4/19/2008 4 19 2008 14 633 522457 4818193 195 40
6:00:39 3/15/2010 3 15 2010 6 640 521135 4818189 199 40
22:00:54 3/16/2009 3 16 2009 22 637 523373 4818196 193 40
6:00:10 3/5/2009 3 5 2009 6 637 523709 4818198 192 40
16:00:47 12/21/2013 12 21 2013 16 908 521548 4818190 198 40
16:00:34 1/28/2011 1 28 2011 16 655 522111 4818192 196 40
14:00:54 3/7/2011 3 7 2011 14 801 520806 4818188 199 40
22:00:47 12/14/2008 12 14 2008 22 634 522669 4818194 195 40
20:00:53 4/16/2012 4 16 2012 20 666 523257 4818196 193 40
16:00:31 12/28/2010 12 28 2010 16 638 523755 4818198 192 40
4:00:36 12/29/2010 12 29 2010 4 638 523424 4818197 193 40
20:01:48 2/11/2012 2 11 2012 20 665 525283 4818204 88 40
18:00:48 4/5/2012 4 5 2012 18 671 521826 4818192 197 40
2:00:42 2/2/2010 2 2 2010 2 640 523527 4818197 193 40
10:00:54 1/31/2013 1 31 2013 10 665 521434 4818190 198 40
18:00:56 3/22/2010 3 22 2010 18 644 523010 4818196 194 40
22:00:59 3/21/2014 3 21 2014 22 908 525379 4818204 88 40
8:01:06 2/28/2013 2 28 2013 8 677 521566 4818191 198 40
2:00:54 4/14/2014 4 14 2014 2 909 525507 4818205 88 40
4:00:53 12/20/2012 12 20 2012 4 680 521547 4818191 198 40
2:00:42 1/1/2010 1 1 2010 2 639 523460 4818197 193 40
22:00:54 4/12/2012 4 12 2012 22 666 524854 4818202 87 40
18:00:31 4/4/2011 4 4 2011 18 641 520616 4818188 200 39
8:00:42 3/30/2011 3 30 2011 8 665 522081 4818193 196 40
10:00:44 5/6/2009 5 6 2009 10 646 521827 4818192 197 40
6:01:43 3/22/2009 3 22 2009 6 640 525418 4818205 88 40
14:00:17 3/24/2009 3 24 2009 14 633 521805 4818192 197 40
4:00:42 3/25/2010 3 25 2010 4 657 520315 4818187 201 6
10:00:38 1/28/2009 1 28 2009 10 632 521446 4818191 198 40
14:00:26 2/17/2010 2 17 2010 14 638 525307 4818204 88 40
8:00:48 3/28/2010 3 28 2010 8 640 526628 4818209 83 40
10:00:54 2/20/2010 2 20 2010 10 643 525800 4818206 85 40
6:00:23 2/1/2013 2 1 2013 6 663 523431 4818197 193 40
14:00:26 3/2/2011 3 2 2011 14 653 522382 4818194 196 40
0:00:26 11/24/2010 11 24 2010 0 643 521916 4818192 197 40
0:00:41 3/20/2011 3 20 2011 0 658 521145 4818190 199 40
18:00:56 12/3/2012 12 3 2012 18 670 525608 4818206 88 40
22:00:50 4/24/2009 4 24 2009 22 644 525334 4818205 88 40
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20:00:53 3/2/2012 3 2 2012 20 663 523403 4818198 193 40
22:00:55 2/13/2011 2 13 2011 22 642 524073 4818200 124 39
18:00:52 12/19/2012 12 19 2012 18 680 521549 4818191 198 40
14:01:12 1/29/2011 1 29 2011 14 647 520850 4818189 199 40
8:00:54 1/2/2011 1 2 2011 8 801 520994 4818190 199 40
2:00:44 12/20/2012 12 20 2012 2 680 521550 4818192 198 40
0:01:24 12/28/2009 12 28 2009 0 646 522267 4818194 196 40
8:00:48 4/9/2009 4 9 2009 8 640 526326 4818209 84 40
22:00:48 1/29/2011 1 29 2011 22 655 522136 4818194 196 40
18:00:47 3/4/2011 3 4 2011 18 801 523868 4818200 192 40
4:00:50 3/10/2012 3 10 2012 4 665 521515 4818192 198 40
10:00:54 2/16/2010 2 16 2010 10 639 525000 4818204 87 40
14:00:26 4/6/2008 4 6 2008 14 633 522184 4818194 196 40
22:00:50 12/19/2012 12 19 2012 22 680 521541 4818192 198 40
14:00:48 2/11/2014 2 11 2014 14 917 521869 4818193 197 40
0:00:49 4/3/2008 4 3 2008 0 634 523428 4818198 193 40
10:01:18 3/20/2013 3 20 2013 10 677 521970 4818194 197 40
22:00:21 12/27/2009 12 27 2009 22 646 522027 4818194 196 40
6:00:53 1/2/2011 1 2 2011 6 801 520994 4818191 199 40
6:00:44 3/27/2009 3 27 2009 6 639 521567 4818192 198 40
2:00:47 3/30/2011 3 30 2011 2 668 525462 4818206 88 40
0:00:52 1/21/2011 1 21 2011 0 639 522935 4818197 194 40
18:00:23 2/2/2009 2 2 2009 18 633 523622 4818199 192 40
6:00:26 2/5/2012 2 5 2012 6 658 521421 4818192 198 40
18:00:50 1/4/2010 1 4 2010 18 640 521500 4818192 198 40
14:00:14 1/15/2009 1 15 2009 14 635 522919 4818197 194 40
18:00:53 3/25/2010 3 25 2010 18 654 525969 4818208 85 40
12:00:53 1/21/2010 1 21 2010 12 646 521444 4818192 198 40
8:00:56 3/25/2009 3 25 2009 8 635 521687 4818193 197 40
14:00:43 4/5/2011 4 5 2011 14 663 525181 4818205 87 40
10:00:23 1/14/2011 1 14 2011 10 650 521837 4818194 197 40
4:00:54 4/10/2009 4 10 2009 4 648 521126 4818191 199 40
18:00:48 3/7/2011 3 7 2011 18 801 520874 4818191 199 40
12:00:23 2/17/2014 2 17 2014 12 917 521662 4818193 197 40
6:00:37 12/16/2012 12 16 2012 6 677 523346 4818199 193 40
14:00:24 12/25/2013 12 25 2013 14 914 521135 4818192 199 40
0:00:22 2/20/2010 2 20 2010 0 646 525207 4818206 87 40
12:00:25 4/21/2011 4 21 2011 12 663 521796 4818194 197 40
8:00:56 12/14/2013 12 14 2013 8 671 526627 4818211 83 40
4:00:54 1/11/2011 1 11 2011 4 801 523883 4818201 192 40
2:00:47 4/11/2010 4 11 2010 2 646 521985 4818195 197 40
12:00:54 1/22/2010 1 22 2010 12 638 522109 4818195 196 40
18:00:53 2/12/2010 2 12 2010 18 640 523889 4818201 192 40
6:00:41 2/26/2013 2 26 2013 6 663 523376 4818199 193 40
4:00:54 2/26/2013 2 26 2013 4 663 523376 4818199 193 40
14:00:41 1/24/2011 1 24 2011 14 801 524009 4818202 192 40
18:00:41 4/2/2011 4 2 2011 18 660 526120 4818210 84 40
6:00:47 3/20/2014 3 20 2014 6 907 521573 4818193 198 40
0:00:55 1/8/2011 1 8 2011 0 646 521145 4818192 199 40
16:01:17 12/26/2009 12 26 2009 16 643 521922 4818195 197 40
16:00:54 2/16/2013 2 16 2013 16 679 524066 4818202 124 39
22:00:47 3/5/2012 3 5 2012 22 663 523543 4818200 193 40
0:00:54 12/29/2010 12 29 2010 0 646 523642 4818201 192 40
22:00:29 4/24/2008 4 24 2008 22 634 521470 4818193 198 40
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6:00:55 4/7/2012 4 7 2012 6 672 525642 4818208 85 40
8:00:50 3/7/2009 3 7 2009 8 633 521591 4818194 198 40
10:00:55 2/18/2013 2 18 2013 10 677 521578 4818194 198 40
16:00:25 3/11/2012 3 11 2012 16 665 521396 4818193 198 40
20:01:15 2/16/2014 2 16 2014 20 908 523950 4818202 192 40
14:00:43 12/25/2011 12 25 2011 14 658 521487 4818193 198 40
4:00:41 4/7/2012 4 7 2012 4 672 525643 4818208 85 40
18:00:29 2/12/2009 2 12 2009 18 633 522513 4818197 195 40
2:00:48 4/6/2012 4 6 2012 2 671 522593 4818197 195 40
18:00:54 4/18/2011 4 18 2011 18 665 524115 4818203 124 39
12:00:42 2/24/2011 2 24 2011 12 801 522406 4818197 196 40
8:00:16 1/29/2013 1 29 2013 8 663 520795 4818191 200 39
6:00:49 11/24/2010 11 24 2010 6 638 521898 4818195 197 40
2:00:54 2/16/2013 2 16 2013 2 679 523451 4818200 193 40
4:00:47 3/7/2011 3 7 2011 4 641 521754 4818195 197 40
0:01:13 4/30/2009 4 30 2009 0 644 525166 4818207 87 40
8:00:11 4/7/2008 4 7 2008 8 633 521558 4818194 198 40
22:00:39 2/5/2011 2 5 2011 22 642 524033 4818202 124 39
14:00:41 12/17/2013 12 17 2013 14 908 521684 4818195 197 40
2:00:49 2/28/2010 2 28 2010 2 640 525364 4818207 88 40
12:00:26 4/19/2008 4 19 2008 12 633 522184 4818196 196 40
18:00:48 1/13/2013 1 13 2013 18 677 520411 4818191 200 39
22:00:54 1/28/2011 1 28 2011 22 646 523916 4818202 192 40
22:00:54 2/12/2011 2 12 2011 22 639 523968 4818202 192 40
14:00:54 1/16/2011 1 16 2011 14 641 521464 4818194 198 40
18:00:53 1/1/2014 1 1 2014 18 679 520934 4818192 199 40
12:00:47 3/26/2009 3 26 2009 12 637 522187 4818196 196 40
14:00:32 1/9/2011 1 9 2011 14 638 521281 4818194 198 40
22:00:32 2/12/2010 2 12 2010 22 640 523897 4818202 192 40
18:00:36 12/22/2011 12 22 2011 18 650 524242 4818204 124 39
10:00:43 12/24/2011 12 24 2011 10 658 521476 4818194 198 40
6:00:47 12/20/2012 12 20 2012 6 680 521552 4818194 198 40
8:00:54 3/22/2010 3 22 2010 8 652 522130 4818196 196 40
18:00:41 4/22/2008 4 22 2008 18 636 522386 4818197 196 40
0:00:55 12/22/2012 12 22 2012 0 680 521477 4818194 198 40
0:00:24 3/10/2012 3 10 2012 0 665 521449 4818194 198 40
10:00:56 12/11/2010 12 11 2010 10 642 526284 4818212 84 40
18:00:44 4/6/2013 4 6 2013 18 658 522788 4818199 195 40
8:00:47 4/5/2011 4 5 2011 8 669 523873 4818203 192 40
8:00:27 4/1/2011 4 1 2011 8 661 521616 4818195 197 40
10:00:23 4/6/2008 4 6 2008 10 632 522322 4818197 196 40
6:01:50 12/30/2010 12 30 2010 6 642 523330 4818201 193 40
10:01:06 1/30/2014 1 30 2014 10 917 524006 4818203 192 40
4:00:12 2/29/2012 2 29 2012 4 665 523433 4818201 193 40
2:00:47 1/6/2009 1 6 2009 2 635 523568 4818202 193 40
8:00:41 2/5/2012 2 5 2012 8 658 521430 4818194 198 40
18:01:09 4/5/2012 4 5 2012 18 665 521863 4818196 197 40
0:01:17 12/6/2012 12 6 2012 0 670 523479 4818201 193 40
4:01:47 2/5/2012 2 5 2012 4 665 524575 4818205 86 40
8:01:35 4/9/2011 4 9 2011 8 659 521868 4818196 197 40
16:00:41 3/24/2009 3 24 2009 16 633 521807 4818196 197 40
18:00:30 3/26/2011 3 26 2011 18 654 524254 4818204 124 39
14:00:23 2/24/2011 2 24 2011 14 801 522428 4818198 195 40
6:00:53 2/29/2012 2 29 2012 6 665 523434 4818202 193 40
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0:00:53 2/26/2012 2 26 2012 0 665 523426 4818202 193 40
4:00:53 3/20/2014 3 20 2014 4 909 521691 4818196 197 40
10:00:43 12/9/2010 12 9 2010 10 801 521613 4818196 197 40
8:00:48 12/20/2012 12 20 2012 8 680 521551 4818196 198 40
4:00:50 4/25/2008 4 25 2008 4 634 521379 4818195 198 40
10:01:09 12/24/2012 12 24 2012 10 670 521542 4818196 198 40
12:00:53 12/24/2012 12 24 2012 12 670 521537 4818196 198 40
0:00:36 3/4/2010 3 4 2010 0 642 525704 4818210 85 40
18:00:48 2/12/2010 2 12 2010 18 647 524275 4818205 124 39
18:00:17 1/28/2011 1 28 2011 18 801 523782 4818203 192 40
14:00:47 12/29/2009 12 29 2009 14 646 521303 4818195 198 40
18:00:56 2/18/2010 2 18 2010 18 646 524381 4818205 124 39
8:00:41 3/27/2012 3 27 2012 8 658 521569 4818196 198 40
0:00:22 4/24/2009 4 24 2009 0 642 523662 4818203 192 40
18:00:42 3/27/2013 3 27 2013 18 671 522385 4818199 196 40
22:00:53 2/25/2012 2 25 2012 22 665 523436 4818202 193 40
12:56:56 2/8/2014 2 8 2014 12 657 521324 4818195 198 40
18:00:21 12/31/2009 12 31 2009 18 633 522694 4818200 195 40
18:00:50 3/9/2014 3 9 2014 18 907 521849 4818197 197 40
8:00:57 2/20/2014 2 20 2014 8 916 522245 4818198 196 40
12:00:17 1/22/2010 1 22 2010 12 640 521934 4818197 197 40
18:00:54 3/20/2011 3 20 2011 18 662 521979 4818197 197 40
2:00:41 2/29/2012 2 29 2012 2 665 523429 4818202 193 40
4:00:51 4/6/2008 4 6 2008 4 637 523471 4818202 193 40
18:01:17 4/9/2009 4 9 2009 18 644 523686 4818203 192 40
10:00:53 3/22/2010 3 22 2010 10 647 522166 4818198 196 40
18:00:42 2/6/2009 2 6 2009 18 637 525318 4818209 88 40
12:00:24 12/25/2011 12 25 2011 12 658 521489 4818196 198 40
2:00:50 4/1/2009 4 1 2009 2 644 523560 4818203 193 40
10:00:53 2/24/2011 2 24 2011 10 655 522314 4818199 196 40
16:01:05 2/19/2014 2 19 2014 16 917 522599 4818200 195 40
0:00:43 12/24/2012 12 24 2012 0 663 521410 4818196 198 40
14:00:47 1/21/2010 1 21 2010 14 641 521343 4818196 198 40
4:01:56 3/27/2009 3 27 2009 4 639 521566 4818196 198 40
0:01:19 3/28/2011 3 28 2011 0 666 523003 4818201 194 40
0:00:41 11/28/2010 11 28 2010 0 653 520669 4818194 200 39
12:00:55 12/25/2012 12 25 2012 12 670 521549 4818197 198 40
6:00:44 3/11/2009 3 11 2009 6 637 522739 4818201 195 40
7:21:43 4/14/2014 4 14 2014 7 657 521762 4818197 197 40
14:00:38 4/26/2011 4 26 2011 14 658 525666 4818211 85 40
0:00:42 3/30/2011 3 30 2011 0 659 525598 4818211 88 40
22:00:47 3/12/2009 3 12 2009 22 640 522061 4818198 196 40
0:00:57 2/29/2012 2 29 2012 0 665 523429 4818203 193 40
10:00:41 2/16/2010 2 16 2010 10 638 524778 4818208 86 40
0:00:24 3/12/2012 3 12 2012 0 663 523418 4818203 193 40
16:00:48 4/26/2011 4 26 2011 16 658 525780 4818212 85 40
8:00:20 3/26/2009 3 26 2009 8 647 522590 4818200 195 40
10:00:47 12/31/2010 12 31 2010 10 650 522729 4818201 195 40
0:00:56 3/30/2009 3 30 2009 0 635 521503 4818197 198 40
0:00:54 3/6/2012 3 6 2012 0 663 523537 4818204 193 40
18:00:47 2/8/2011 2 8 2011 18 638 523676 4818204 192 40
10:00:43 12/25/2012 12 25 2012 10 670 521554 4818197 198 40
10:00:41 2/13/2011 2 13 2011 10 650 521546 4818197 198 40
8:00:48 3/9/2014 3 9 2014 8 679 521580 4818197 198 40
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18:01:11 2/4/2011 2 4 2011 18 801 523338 4818203 193 40
16:00:23 2/5/2011 2 5 2011 16 639 525566 4818211 88 40
10:01:44 2/18/2012 2 18 2012 10 641 521320 4818197 198 40
14:00:28 2/3/2013 2 3 2013 14 665 520824 4818195 199 40
16:00:42 2/18/2009 2 18 2009 16 632 526145 4818214 84 40
6:00:53 12/16/2012 12 16 2012 6 680 522762 4818201 195 40
0:00:54 11/24/2010 11 24 2010 0 641 524415 4818207 86 40
18:00:25 4/11/2010 4 11 2010 18 652 523276 4818203 193 40
2:00:41 3/30/2011 3 30 2011 2 661 525751 4818212 85 40
12:00:54 1/3/2011 1 3 2011 12 650 522079 4818199 196 40
18:01:58 3/5/2010 3 5 2010 18 640 525916 4818213 85 40
16:00:57 2/16/2013 2 16 2013 16 677 521037 4818196 199 40
18:00:56 4/18/2011 4 18 2011 18 655 523316 4818204 193 40
12:00:23 2/21/2009 2 21 2009 12 632 525234 4818211 88 40
18:00:47 12/28/2010 12 28 2010 18 650 525104 4818210 87 40
8:00:54 12/30/2013 12 30 2013 8 907 522475 4818201 195 40
8:01:55 4/3/2009 4 3 2009 8 633 521585 4818198 198 40
16:00:31 12/22/2008 12 22 2008 16 632 521823 4818199 197 40
8:00:39 4/3/2010 4 3 2010 8 655 525003 4818210 87 40
18:00:54 2/15/2011 2 15 2011 18 638 522925 4818203 194 40
6:00:14 1/3/2009 1 3 2009 6 632 523481 4818205 193 40
0:00:44 4/20/2008 4 20 2008 0 633 522790 4818202 195 40
12:00:42 3/4/2013 3 4 2013 12 665 521530 4818198 198 40
20:00:42 12/11/2012 12 11 2012 20 665 525513 4818212 88 40
18:01:11 1/7/2013 1 7 2013 18 665 523971 4818206 192 40
18:01:12 2/18/2010 2 18 2010 18 639 524107 4818207 124 39
16:01:44 2/26/2011 2 26 2011 16 639 520791 4818196 200 39
4:00:41 4/7/2012 4 7 2012 4 676 525859 4818214 85 40
12:00:42 4/2/2011 4 2 2011 12 641 521139 4818197 199 40
16:00:47 2/13/2011 2 13 2011 16 801 525189 4818211 87 40
14:00:24 4/5/2008 4 5 2008 14 637 522786 4818203 195 40
4:01:15 4/22/2009 4 22 2009 4 646 523000 4818203 194 40
8:00:49 11/28/2010 11 28 2010 8 654 521497 4818198 198 40
22:00:49 12/31/2009 12 31 2009 22 643 522833 4818203 194 40
14:00:54 12/21/2013 12 21 2013 14 908 521501 4818198 198 40
4:00:50 1/3/2009 1 3 2009 4 632 523484 4818205 193 40
6:00:37 3/27/2009 3 27 2009 6 633 521357 4818198 198 40
6:01:24 4/12/2012 4 12 2012 6 666 525818 4818214 85 40
22:00:53 3/7/2010 3 7 2010 22 640 526226 4818215 84 40
18:00:33 12/27/2009 12 27 2009 18 639 521761 4818199 197 40
18:00:48 12/23/2012 12 23 2012 18 680 521323 4818198 198 40
6:00:29 3/10/2012 3 10 2012 6 665 521515 4818199 198 40
8:00:42 3/30/2011 3 30 2011 8 669 523838 4818207 192 40
20:00:44 4/12/2012 4 12 2012 20 658 524737 4818210 86 40
20:00:49 12/15/2013 12 15 2013 20 911 525555 4818213 88 40
12:00:23 12/29/2009 12 29 2009 12 646 521304 4818198 198 40
18:00:41 3/7/2011 3 7 2011 18 657 520805 4818197 199 40
4:00:55 12/30/2009 12 30 2009 4 641 521468 4818199 198 40
8:00:56 2/25/2011 2 25 2011 8 647 522439 4818202 195 40
2:00:39 3/26/2009 3 26 2009 2 634 521815 4818200 197 40
6:00:41 4/25/2008 4 25 2008 6 634 521375 4818198 198 40
22:00:41 3/18/2010 3 18 2010 22 801 522341 4818202 196 40
16:00:48 3/2/2011 3 2 2011 16 653 522380 4818202 196 40
8:00:48 3/30/2012 3 30 2012 8 666 524667 4818210 86 40
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12:00:59 3/16/2013 3 16 2013 12 677 521434 4818199 198 40
0:00:55 12/27/2010 12 27 2010 0 638 523420 4818205 193 40
14:00:47 12/28/2011 12 28 2011 14 650 522669 4818203 195 40
22:00:30 3/29/2009 3 29 2009 22 635 521496 4818199 198 40
10:01:18 2/23/2011 2 23 2011 10 655 521465 4818199 198 40
14:00:24 2/12/2012 2 12 2012 14 658 521785 4818200 197 40
4:00:50 4/2/2014 4 2 2014 4 908 522165 4818201 196 40
6:00:13 2/17/2013 2 17 2013 6 663 523364 4818205 193 40
2:00:42 4/12/2009 4 12 2009 2 637 525724 4818214 85 40
4:00:48 3/25/2013 3 25 2013 4 677 520437 4818196 200 39
12:00:53 1/7/2010 1 7 2010 12 640 521497 4818199 198 40
0:00:44 12/6/2011 12 6 2011 0 659 522433 4818202 195 40
12:00:55 3/17/2014 3 17 2014 12 914 521987 4818201 197 40
18:00:27 12/27/2009 12 27 2009 18 633 521958 4818201 197 40
2:00:23 1/8/2011 1 8 2011 2 646 521131 4818198 199 40
6:00:38 11/19/2011 11 19 2011 6 650 524273 4818209 124 39
18:00:56 2/19/2014 2 19 2014 18 917 522840 4818204 194 40
12:00:48 1/22/2010 1 22 2010 12 646 522055 4818201 196 40
18:00:15 12/22/2008 12 22 2008 18 634 524210 4818209 124 39
4:00:21 12/24/2009 12 24 2009 4 638 521934 4818201 197 40
8:00:42 3/30/2012 3 30 2012 8 658 524548 4818210 86 40
10:00:44 4/19/2008 4 19 2008 10 633 522070 4818201 196 40
6:00:48 3/28/2009 3 28 2009 6 634 521336 4818199 198 40
2:00:54 12/19/2010 12 19 2010 2 638 523384 4818206 193 40
8:00:54 11/25/2010 11 25 2010 8 654 521570 4818200 198 40
12:00:56 4/3/2014 4 3 2014 12 917 521666 4818200 197 40
6:00:43 3/17/2011 3 17 2011 6 650 524314 4818209 124 39
22:00:16 2/2/2013 2 2 2013 22 677 520931 4818198 199 40
10:01:08 1/9/2011 1 9 2011 10 655 521229 4818199 198 40
22:00:48 2/26/2011 2 26 2011 22 646 523523 4818206 193 40
18:00:55 4/8/2009 4 8 2009 18 637 525472 4818214 88 40
14:00:55 3/24/2011 3 24 2011 14 661 522314 4818202 196 40
10:01:18 2/6/2011 2 6 2011 10 642 525506 4818214 88 40
0:00:53 1/28/2011 1 28 2011 0 650 523772 4818207 192 40
22:00:53 2/13/2009 2 13 2009 22 634 523627 4818207 192 40
10:00:50 3/22/2010 3 22 2010 10 801 522165 4818202 196 40
2:00:35 1/10/2012 1 10 2012 2 658 524310 4818210 124 39
4:00:48 4/5/2008 4 5 2008 4 634 522849 4818205 194 40
12:00:54 12/21/2013 12 21 2013 12 908 521497 4818200 198 40
2:00:56 12/24/2009 12 24 2009 2 638 521932 4818202 197 40
6:00:48 12/30/2009 12 30 2009 6 641 521466 4818200 198 40
4:00:48 3/9/2013 3 9 2013 4 658 521429 4818200 198 40
0:00:28 3/22/2008 3 22 2008 0 634 521582 4818201 198 40
10:00:33 1/21/2010 1 21 2010 10 646 521404 4818200 198 40
14:00:23 3/14/2014 3 14 2014 14 914 521743 4818201 197 40
12:00:56 2/19/2014 2 19 2014 12 917 522432 4818204 195 40
14:00:42 1/15/2010 1 15 2010 14 646 521475 4818201 198 40
4:00:56 12/17/2012 12 17 2012 4 670 524750 4818212 86 40
6:00:48 3/18/2011 3 18 2011 6 658 522188 4818203 196 40
16:00:42 2/26/2011 2 26 2011 16 657 520834 4818199 199 40
18:00:41 12/29/2009 12 29 2009 18 640 521092 4818199 199 40
12:00:50 1/27/2009 1 27 2009 12 637 524623 4818211 86 40
2:00:53 1/14/2013 1 14 2013 2 677 520361 4818197 201 6
18:01:14 3/10/2010 3 10 2010 18 638 525509 4818215 88 40
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12:00:53 2/27/2011 2 27 2011 12 801 521363 4818200 198 40
4:00:28 2/14/2011 2 14 2011 4 646 524256 4818210 124 39
18:00:53 2/23/2009 2 23 2009 18 634 523205 4818207 194 40
18:00:53 4/15/2011 4 15 2011 18 663 523085 4818206 194 40
12:00:46 1/6/2010 1 6 2010 12 638 521431 4818201 198 40
12:00:48 4/14/2013 4 14 2013 12 677 521936 4818202 197 40
10:00:47 11/29/2010 11 29 2010 10 647 521409 4818201 198 40
8:00:55 12/30/2009 12 30 2009 8 641 521466 4818201 198 40
8:00:30 12/10/2010 12 10 2010 8 650 523602 4818208 193 40
8:00:56 4/6/2011 4 6 2011 8 801 523879 4818209 192 40
2:00:23 12/25/2009 12 25 2009 2 641 521396 4818201 198 40
22:00:48 1/7/2013 1 7 2013 22 663 523449 4818208 193 40
10:00:53 2/3/2010 2 3 2010 10 643 524365 4818211 124 39
2:00:20 4/3/2008 4 3 2008 2 634 523441 4818208 193 40
8:00:42 2/9/2013 2 9 2013 8 680 524444 4818211 86 40
12:00:56 11/27/2010 11 27 2010 12 646 521749 4818202 197 40
14:00:44 3/25/2011 3 25 2011 14 655 522059 4818203 196 40
16:00:37 4/10/2010 4 10 2010 16 646 522079 4818203 196 40
16:00:30 2/19/2010 2 19 2010 16 638 525506 4818215 88 40
18:01:17 3/3/2010 3 3 2010 18 647 525393 4818215 88 40
8:00:55 3/4/2010 3 4 2010 8 641 521518 4818201 198 40
12:00:47 12/26/2009 12 26 2009 12 643 521899 4818203 197 40
14:00:43 4/19/2009 4 19 2009 14 644 522518 4818205 195 40
16:00:50 3/6/2011 3 6 2011 16 657 521002 4818200 199 40
4:00:54 3/28/2009 3 28 2009 4 634 521337 4818201 198 40
8:01:49 1/30/2014 1 30 2014 8 916 523867 4818210 192 40
18:00:54 4/20/2008 4 20 2008 18 632 525195 4818214 87 40
6:00:55 4/30/2009 4 30 2009 6 644 525351 4818215 88 40
6:01:00 4/10/2014 4 10 2014 6 907 525507 4818216 88 40
18:00:48 12/29/2010 12 29 2010 18 642 523397 4818208 193 40
4:00:47 12/25/2009 12 25 2009 4 638 522352 4818205 196 40
14:00:47 1/20/2011 1 20 2011 14 647 522720 4818206 195 40
0:00:12 4/15/2011 4 15 2011 0 664 525356 4818215 88 40
6:00:54 3/14/2009 3 14 2009 6 638 522070 4818204 196 40
0:00:55 1/27/2013 1 27 2013 0 677 520924 4818200 199 40
2:00:53 3/21/2011 3 21 2011 2 667 520970 4818200 199 40
8:00:31 2/18/2010 2 18 2010 8 646 525413 4818216 88 40
12:00:48 1/21/2010 1 21 2010 12 641 521345 4818202 198 40
8:00:43 3/10/2012 3 10 2012 8 658 521613 4818202 197 40
10:00:54 4/26/2011 4 26 2011 10 654 524603 4818213 86 40
2:00:25 1/26/2010 1 26 2010 2 643 524495 4818212 86 40
4:00:43 2/27/2011 2 27 2011 4 646 523442 4818209 193 40
16:00:30 3/31/2008 3 31 2008 16 632 520880 4818200 199 40
8:00:53 1/30/2011 1 30 2011 8 801 522611 4818206 195 40
4:00:42 1/7/2010 1 7 2010 4 641 521408 4818202 198 40
2:00:49 4/1/2009 4 1 2009 2 634 523637 4818209 192 40
6:00:53 4/7/2012 4 7 2012 6 676 525852 4818218 85 40
14:00:47 4/27/2008 4 27 2008 14 636 522069 4818204 196 40
4:01:47 3/26/2009 3 26 2009 4 638 521877 4818204 197 40
6:00:56 3/3/2014 3 3 2014 6 909 523510 4818209 193 40
22:00:55 2/6/2009 2 6 2009 22 637 525318 4818216 88 40
22:00:48 3/5/2010 3 5 2010 22 642 525316 4818216 88 40
20:01:31 3/11/2014 3 11 2014 20 909 521996 4818204 197 40
22:00:55 12/29/2009 12 29 2009 22 640 520876 4818201 199 40
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2:00:42 4/17/2008 4 17 2008 2 633 521105 4818201 199 40
10:00:41 1/20/2011 1 20 2011 10 646 521390 4818202 198 40
16:00:42 2/6/2014 2 6 2014 16 916 524034 4818211 124 39
2:00:11 2/18/2009 2 18 2009 2 632 525931 4818218 85 40
20:00:53 2/2/2013 2 2 2013 20 677 520874 4818201 199 40
2:00:23 3/16/2009 3 16 2009 2 640 523360 4818209 193 40
6:00:23 3/27/2009 3 27 2009 6 634 521565 4818203 198 40
22:00:47 12/3/2010 12 3 2010 22 647 522793 4818207 195 40
6:00:48 3/19/2008 3 19 2008 6 632 523524 4818210 193 40
8:00:47 3/28/2008 3 28 2008 8 635 521505 4818203 198 40
8:00:54 12/28/2009 12 28 2009 8 646 522231 4818206 196 40
4:00:54 12/25/2009 12 25 2009 4 639 521844 4818204 197 40
18:01:14 4/4/2011 4 4 2011 18 667 525848 4818219 85 40
0:00:48 3/27/2009 3 27 2009 0 633 521325 4818203 198 40
16:00:42 3/11/2012 3 11 2012 16 658 521407 4818203 198 40
18:00:53 4/21/2008 4 21 2008 18 633 524824 4818215 87 40
0:00:48 3/31/2009 3 31 2009 0 634 521532 4818204 198 40
16:00:56 4/2/2011 4 2 2011 16 663 521091 4818202 199 40
6:00:20 3/9/2013 3 9 2013 6 658 521433 4818203 198 40
8:00:24 3/17/2009 3 17 2009 8 640 521628 4818204 197 40
22:00:42 1/27/2011 1 27 2011 22 650 523772 4818211 192 40
14:01:20 1/11/2011 1 11 2011 14 641 522758 4818208 195 40
2:00:47 12/27/2010 12 27 2010 2 638 523433 4818210 193 40
8:00:43 1/6/2009 1 6 2009 8 635 523566 4818211 193 40
12:00:42 2/12/2012 2 12 2012 12 658 521784 4818205 197 40
14:00:54 4/6/2013 4 6 2013 14 658 522298 4818206 196 40
22:00:54 4/6/2013 4 6 2013 22 671 522795 4818208 195 40
6:00:41 3/26/2009 3 26 2009 6 638 521880 4818205 197 40
16:00:54 1/15/2010 1 15 2010 16 646 521434 4818204 198 40
8:00:29 3/22/2010 3 22 2010 8 644 522010 4818205 196 40
8:00:35 4/22/2011 4 22 2011 8 658 523971 4818212 192 40
12:00:33 1/13/2013 1 13 2013 12 680 521431 4818204 198 40
0:00:53 3/22/2014 3 22 2014 0 918 525808 4818219 85 40
10:00:46 1/9/2011 1 9 2011 10 657 521234 4818203 198 40
12:00:53 4/6/2013 4 6 2013 12 658 522392 4818207 196 40
4:00:53 3/27/2009 3 27 2009 4 633 521358 4818204 198 40
0:01:00 3/3/2014 3 3 2014 0 907 523282 4818210 193 40
8:00:38 3/30/2010 3 30 2010 8 746 526264 4818221 84 40
14:00:42 3/18/2010 3 18 2010 14 640 522098 4818206 196 40
0:00:53 1/30/2013 1 30 2013 0 665 520870 4818202 199 40
18:00:49 12/11/2008 12 11 2008 18 633 522279 4818207 196 40
16:00:54 3/20/2010 3 20 2010 16 638 521116 4818203 199 40
2:00:51 3/18/2012 3 18 2012 2 666 521125 4818203 199 40
20:00:55 3/27/2014 3 27 2014 20 907 525701 4818219 85 40
2:00:38 11/24/2010 11 24 2010 2 643 521935 4818206 197 40
4:00:47 3/14/2009 3 14 2009 4 638 522071 4818206 196 40
22:00:53 3/10/2010 3 10 2010 22 638 525472 4818218 88 40
22:00:40 12/5/2011 12 5 2011 22 659 522328 4818207 196 40
10:00:52 12/26/2009 12 26 2009 10 643 521901 4818206 197 40
8:00:54 12/25/2009 12 25 2009 8 638 522345 4818207 196 40
10:00:47 2/23/2011 2 23 2011 10 653 521422 4818204 198 40
18:00:47 1/12/2010 1 12 2010 18 638 521622 4818205 197 40
22:00:31 12/23/2012 12 23 2012 22 680 521418 4818204 198 40
14:00:55 3/7/2011 3 7 2011 14 657 520832 4818202 199 40
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6:00:14 4/2/2008 4 2 2008 6 631 521482 4818204 198 40
2:00:35 12/17/2012 12 17 2012 2 670 524754 4818216 86 40
2:00:55 4/22/2009 4 22 2009 2 646 523004 4818209 194 40
18:00:24 4/2/2011 4 2 2011 18 668 525898 4818220 85 40
0:00:20 1/6/2009 1 6 2009 0 635 523569 4818211 193 40
18:00:54 2/26/2009 2 26 2009 18 633 521482 4818204 198 40
10:00:37 1/26/2011 1 26 2011 10 654 522390 4818207 196 40
18:00:48 4/20/2011 4 20 2011 18 663 522632 4818208 195 40
16:00:47 3/22/2009 3 22 2009 16 634 521926 4818206 197 40
14:01:17 2/21/2013 2 21 2013 14 677 521031 4818203 199 40
0:00:46 12/24/2012 12 24 2012 0 670 521485 4818205 198 40
12:00:53 12/17/2013 12 17 2013 12 908 521655 4818205 197 40
4:00:47 4/10/2014 4 10 2014 4 907 525496 4818219 88 40
4:00:41 3/25/2011 3 25 2011 4 667 523040 4818210 194 40
18:00:41 2/13/2011 2 13 2011 18 642 524071 4818214 124 39
18:00:54 2/7/2009 2 7 2009 18 633 524928 4818217 87 40
18:00:24 4/5/2011 4 5 2011 18 654 526084 4818221 84 40
6:00:55 2/17/2013 2 17 2013 6 679 523358 4818211 193 40
2:00:53 3/28/2009 3 28 2009 2 634 521337 4818204 198 40
2:00:42 3/27/2009 3 27 2009 2 633 521326 4818204 198 40
14:00:47 1/9/2014 1 9 2014 14 917 524009 4818214 192 40
12:00:55 2/20/2010 2 20 2010 12 643 525798 4818220 85 40
22:00:31 3/30/2009 3 30 2009 22 634 521524 4818205 198 40
0:00:41 4/3/2008 4 3 2008 0 635 523467 4818212 193 40
4:00:49 12/11/2008 12 11 2008 4 634 525541 4818219 88 40
8:00:41 12/24/2011 12 24 2011 8 658 521459 4818205 198 40
6:00:53 12/25/2009 12 25 2009 6 638 522346 4818208 196 40
20:00:23 4/27/2014 4 27 2014 20 909 523448 4818212 193 40
16:00:53 12/22/2013 12 22 2013 16 914 521372 4818205 198 40
18:00:41 12/8/2010 12 8 2010 18 642 525576 4818220 88 40
18:00:42 2/17/2011 2 17 2011 18 646 525185 4818218 87 40
12:00:49 4/15/2010 4 15 2010 12 653 521040 4818204 199 40
14:00:40 1/23/2014 1 23 2014 14 671 521373 4818205 198 40
22:00:55 4/2/2010 4 2 2010 22 652 525783 4818221 85 40
10:00:49 12/24/2013 12 24 2013 10 914 521345 4818205 198 40
18:00:56 4/30/2009 4 30 2009 18 640 522147 4818208 196 40
0:00:47 3/2/2014 3 2 2014 0 907 521433 4818205 198 40
10:00:47 1/26/2011 1 26 2011 10 657 522198 4818208 196 40
6:00:27 4/9/2011 4 9 2011 6 669 522021 4818207 196 40
8:00:48 3/22/2010 3 22 2010 8 646 521930 4818207 197 40
6:00:47 3/30/2009 3 30 2009 6 638 521374 4818205 198 40
6:00:54 3/26/2009 3 26 2009 6 634 521831 4818207 197 40
18:00:53 1/23/2010 1 23 2010 18 633 523337 4818212 193 40
4:00:14 3/7/2011 3 7 2011 4 657 521499 4818206 198 40
6:00:56 3/30/2009 3 30 2009 6 633 521504 4818206 198 40
18:00:54 3/12/2009 3 12 2009 18 639 521507 4818206 198 40
14:02:01 3/2/2014 3 2 2014 14 907 522851 4818210 194 40
4:01:48 4/22/2009 4 22 2009 4 640 525557 4818220 88 40
16:00:56 2/2/2013 2 2 2013 16 680 520929 4818204 199 40
12:00:49 1/13/2013 1 13 2013 12 658 521448 4818206 198 40
0:00:29 3/11/2010 3 11 2010 0 638 525473 4818220 88 40
0:00:12 2/13/2011 2 13 2011 0 639 523991 4818215 192 40
12:00:21 3/26/2009 3 26 2009 12 633 521454 4818206 198 40
18:01:18 2/12/2011 2 12 2011 18 646 523938 4818214 192 40
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20:00:30 4/17/2013 4 17 2013 20 671 524850 4818218 87 40
14:00:42 3/17/2011 3 17 2011 14 660 522703 4818210 195 40
14:00:43 3/29/2011 3 29 2011 14 664 522709 4818210 195 40
8:00:56 4/8/2011 4 8 2011 8 655 524049 4818215 124 39
18:00:49 1/22/2011 1 22 2011 18 657 520747 4818204 200 39
16:00:58 2/21/2013 2 21 2013 16 677 521040 4818205 199 40
16:00:29 3/9/2014 3 9 2014 16 907 521676 4818207 197 40
18:00:52 4/27/2011 4 27 2011 18 655 522746 4818211 195 40
0:00:29 2/7/2009 2 7 2009 0 637 525314 4818220 88 40
16:00:48 1/22/2011 1 22 2011 16 655 520984 4818205 199 40
16:00:27 1/18/2011 1 18 2011 16 639 521724 4818207 197 40
2:00:25 1/21/2011 1 21 2011 2 646 523351 4818213 193 40
22:00:50 12/29/2010 12 29 2010 22 642 523397 4818213 193 40
18:00:23 4/14/2011 4 14 2011 18 668 525904 4818222 85 40
6:00:47 2/10/2014 2 10 2014 6 908 523355 4818213 193 40
18:00:51 12/8/2010 12 8 2010 18 642 525439 4818220 88 40
4:00:53 4/9/2011 4 9 2011 4 669 522013 4818208 196 40
4:00:48 2/10/2014 2 10 2014 4 908 523352 4818213 193 40
18:00:27 4/12/2012 4 12 2012 18 675 524545 4818217 86 40
2:00:51 3/3/2014 3 3 2014 2 907 523285 4818213 193 40
18:00:53 1/20/2011 1 20 2011 18 646 523293 4818213 193 40
2:00:37 1/30/2013 1 30 2013 2 665 520868 4818205 199 40
0:00:33 3/15/2011 3 15 2011 0 650 523358 4818213 193 40
14:00:44 1/2/2011 1 2 2011 14 657 521144 4818206 199 40
8:00:47 4/7/2008 4 7 2008 8 631 521590 4818207 198 40
10:00:56 12/28/2011 12 28 2011 10 650 523390 4818213 193 40
14:00:47 4/14/2013 4 14 2013 14 677 521932 4818208 197 40
0:00:36 2/27/2010 2 27 2010 0 633 521116 4818206 199 40
18:00:47 3/18/2008 3 18 2008 18 634 523689 4818214 192 40
0:01:01 12/18/2013 12 18 2013 0 908 521958 4818209 197 40
18:00:15 4/25/2011 4 25 2011 18 658 524577 4818218 86 40
4:00:53 1/21/2011 1 21 2011 4 646 523359 4818213 193 40
0:00:47 12/21/2013 12 21 2013 0 907 523362 4818213 193 40
4:00:36 3/30/2009 3 30 2009 4 633 521512 4818207 198 40
0:00:35 4/15/2011 4 15 2011 0 665 525084 4818220 87 40
22:00:25 3/31/2009 3 31 2009 22 645 523518 4818214 193 40
0:00:52 1/23/2011 1 23 2011 0 638 524010 4818216 192 40
18:00:26 11/26/2010 11 26 2010 18 643 524621 4818218 86 40
16:01:17 3/5/2011 3 5 2011 16 801 523933 4818215 192 40
10:00:25 3/26/2010 3 26 2010 10 647 521662 4818208 197 40
8:01:25 12/15/2010 12 15 2010 8 638 521781 4818208 197 40
8:00:54 1/30/2013 1 30 2013 8 665 520869 4818205 199 40
10:01:24 12/17/2010 12 17 2010 10 647 521419 4818207 198 40
20:00:55 4/11/2012 4 11 2012 20 665 522676 4818211 195 40
22:00:54 1/11/2013 1 11 2013 22 679 523569 4818214 193 40
12:00:15 1/30/2014 1 30 2014 12 908 524624 4818218 86 40
8:00:56 3/29/2008 3 29 2008 8 637 521657 4818208 197 40
14:00:34 2/2/2013 2 2 2013 14 680 520934 4818206 199 40
8:00:54 3/3/2014 3 3 2014 8 916 522298 4818210 196 40
20:00:55 1/29/2013 1 29 2013 20 665 520866 4818205 199 40
6:00:26 1/6/2009 1 6 2009 6 635 523572 4818214 193 40
18:00:42 4/5/2012 4 5 2012 18 671 522132 4818209 196 40
6:00:53 1/30/2013 1 30 2013 6 665 520867 4818205 199 40
22:01:17 4/5/2012 4 5 2012 22 671 522395 4818210 196 40
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2:00:55 3/25/2013 3 25 2013 2 677 520430 4818204 200 39
22:00:59 3/1/2014 3 1 2014 22 907 521437 4818207 198 40
10:00:55 2/23/2011 2 23 2011 10 801 521471 4818208 198 40
4:00:56 3/21/2011 3 21 2011 4 667 521562 4818208 198 40
22:00:56 1/20/2011 1 20 2011 22 646 523511 4818214 193 40
4:01:26 1/6/2009 1 6 2009 4 635 523582 4818215 193 40
6:00:41 4/5/2008 4 5 2008 6 634 522856 4818212 194 40
12:00:53 12/24/2013 12 24 2013 12 914 521336 4818207 198 40
18:01:24 4/8/2009 4 8 2009 18 644 525217 4818221 88 40
18:00:26 4/16/2011 4 16 2011 18 658 523204 4818214 194 40
4:00:21 3/19/2008 3 19 2008 4 632 523506 4818215 193 40
18:00:48 12/27/2009 12 27 2009 18 639 521950 4818209 197 40
16:00:56 4/8/2009 4 8 2009 16 639 524474 4818218 86 40
22:00:44 1/29/2013 1 29 2013 22 665 520872 4818206 199 40
6:00:26 4/9/2014 4 9 2014 6 907 526187 4818225 84 40
10:01:24 2/26/2014 2 26 2014 10 914 522335 4818211 196 40
10:00:42 12/30/2010 12 30 2010 10 641 522744 4818212 195 40
12:00:56 2/21/2010 2 21 2010 12 640 526133 4818225 84 40
18:00:49 5/6/2009 5 6 2009 18 634 521474 4818208 198 40
0:00:53 12/2/2010 12 2 2010 0 654 526571 4818226 83 40
4:00:49 4/2/2008 4 2 2008 4 631 521477 4818208 198 40
20:00:20 1/7/2013 1 7 2013 20 663 523451 4818215 193 40
10:00:48 2/18/2014 2 18 2014 10 679 522065 4818210 196 40
6:00:54 4/1/2008 4 1 2008 6 632 521881 4818210 197 40
6:00:47 1/9/2013 1 9 2013 6 665 523438 4818215 193 40
12:00:56 3/13/2010 3 13 2010 12 644 521280 4818208 198 40
18:00:47 3/8/2012 3 8 2012 18 665 521032 4818207 199 40
4:00:41 11/20/2010 11 20 2010 4 654 522054 4818210 196 40
0:01:11 5/1/2010 5 1 2010 0 644 525508 4818223 88 40
4:00:56 1/21/2011 1 21 2011 4 639 523260 4818214 193 40
8:00:50 1/26/2011 1 26 2011 8 638 522720 4818213 195 40
4:00:24 2/5/2012 2 5 2012 4 658 521399 4818208 198 40
6:00:27 3/21/2011 3 21 2011 6 667 521563 4818209 198 40
16:00:36 1/22/2011 1 22 2011 16 647 520905 4818207 199 40
18:00:35 4/24/2009 4 24 2009 18 644 525268 4818222 88 40
2:00:08 1/3/2009 1 3 2009 2 633 523900 4818217 192 40
10:00:48 12/21/2010 12 21 2010 10 638 522184 4818211 196 40
14:00:47 1/29/2013 1 29 2013 14 677 521292 4818208 198 40
22:00:40 1/26/2013 1 26 2013 22 677 520931 4818207 199 40
2:00:54 4/21/2012 4 21 2012 2 676 520367 4818205 201 6
18:00:43 4/24/2011 4 24 2011 18 665 523221 4818214 193 40
8:00:54 12/30/2009 12 30 2009 8 646 522289 4818211 196 40
12:00:56 1/9/2011 1 9 2011 12 638 521340 4818208 198 40
6:00:23 4/9/2011 4 9 2011 6 659 521987 4818210 197 40
18:00:42 4/22/2009 4 22 2009 18 646 522857 4818213 194 40
22:00:55 2/26/2010 2 26 2010 22 633 521115 4818208 199 40
0:00:53 12/10/2013 12 10 2013 0 917 522711 4818213 195 40
10:00:53 4/12/2012 4 12 2012 10 665 521847 4818210 197 40
22:00:23 12/27/2009 12 27 2009 22 639 522129 4818211 196 40
22:00:45 3/31/2009 3 31 2009 22 646 523301 4818215 193 40
2:00:57 4/14/2012 4 14 2012 2 678 524479 4818219 86 40
22:00:53 4/4/2009 4 4 2009 22 637 521358 4818209 198 40
0:00:54 4/7/2013 4 7 2013 0 671 522799 4818213 195 40
2:00:38 4/4/2010 4 4 2010 2 746 524764 4818220 86 40
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8:00:47 11/29/2010 11 29 2010 8 653 522319 4818212 196 40
4:00:55 4/9/2011 4 9 2011 4 655 522008 4818211 196 40
18:00:53 3/29/2008 3 29 2008 18 632 520972 4818208 199 40
8:00:53 3/24/2010 3 24 2010 8 657 521422 4818209 198 40
8:00:26 12/29/2008 12 29 2008 8 635 523444 4818216 193 40
8:00:53 2/7/2011 2 7 2011 8 650 521244 4818209 198 40
10:00:54 1/1/2010 1 1 2010 10 644 526302 4818227 84 40
4:01:12 3/26/2009 3 26 2009 4 634 521820 4818210 197 40
22:00:53 2/6/2011 2 6 2011 22 642 523871 4818217 192 40
22:00:30 4/21/2009 4 21 2009 22 646 523028 4818215 194 40
12:01:41 4/7/2013 4 7 2013 12 671 522205 4818212 196 40
2:00:53 3/19/2008 3 19 2008 2 635 522697 4818214 195 40
4:00:36 4/7/2013 4 7 2013 4 671 522753 4818214 195 40
12:00:55 2/24/2011 2 24 2011 12 655 522338 4818213 196 40
14:00:55 1/22/2010 1 22 2010 14 640 521932 4818211 197 40
2:00:53 1/8/2013 1 8 2013 2 663 523423 4818216 193 40
22:00:54 3/29/2011 3 29 2011 22 668 525468 4818224 88 40
14:01:00 2/3/2013 2 3 2013 14 677 521031 4818208 199 40
18:00:53 3/7/2011 3 7 2011 18 801 520882 4818208 199 40
2:00:31 3/27/2010 3 27 2010 2 642 525466 4818224 88 40
2:00:39 1/21/2011 1 21 2011 2 639 523260 4818216 193 40
8:00:43 3/9/2013 3 9 2013 8 658 521481 4818210 198 40
16:00:47 1/9/2014 1 9 2014 16 917 523953 4818218 192 40
12:00:33 2/17/2014 2 17 2014 12 914 521651 4818211 197 40
14:00:33 2/13/2009 2 13 2009 14 637 525430 4818224 88 40
6:00:53 4/21/2013 4 21 2013 6 671 523323 4818216 193 40
2:00:55 4/7/2013 4 7 2013 2 671 522747 4818214 195 40
4:00:56 1/7/2010 1 7 2010 4 640 521916 4818212 197 40
14:00:48 3/22/2009 3 22 2009 14 634 521925 4818212 197 40
6:00:55 1/26/2011 1 26 2011 6 638 522721 4818214 195 40
4:00:48 4/9/2014 4 9 2014 4 907 526186 4818227 84 40
4:00:56 1/7/2011 1 7 2011 4 639 522735 4818214 195 40
8:00:54 1/7/2011 1 7 2011 8 639 522735 4818214 195 40
4:00:30 1/8/2013 1 8 2013 4 663 523420 4818217 193 40
4:00:47 4/26/2008 4 26 2008 4 633 521425 4818210 198 40
10:00:53 1/9/2011 1 9 2011 10 654 521391 4818210 198 40
10:00:56 2/16/2010 2 16 2010 10 646 524984 4818222 87 40
8:00:53 2/25/2011 2 25 2011 8 801 522570 4818214 195 40
10:00:53 3/24/2011 3 24 2011 10 661 522073 4818212 196 40
8:00:44 4/11/2011 4 11 2011 8 664 521983 4818212 197 40
16:00:53 12/17/2013 12 17 2013 16 908 521695 4818211 197 40
20:00:54 4/15/2014 4 15 2014 20 916 525818 4818226 85 40
18:00:55 3/18/2010 3 18 2010 18 643 522494 4818214 195 40
18:00:41 3/21/2011 3 21 2011 18 662 523837 4818219 192 40
16:00:49 4/14/2011 4 14 2011 16 801 522122 4818213 196 40
8:00:23 4/6/2012 4 6 2012 8 677 521628 4818211 197 40
6:00:53 2/29/2012 2 29 2012 6 666 523439 4818217 193 40
0:00:37 4/5/2009 4 5 2009 0 637 521353 4818210 198 40
0:00:53 4/8/2012 4 8 2012 0 670 525447 4818225 88 40
16:00:49 3/28/2014 3 28 2014 16 679 521112 4818210 199 40
2:00:54 11/20/2010 11 20 2010 2 643 522427 4818214 195 40
18:00:53 1/21/2010 1 21 2010 18 644 525354 4818224 88 40
8:00:23 4/21/2011 4 21 2011 8 658 523959 4818219 192 40
0:00:54 4/3/2014 4 3 2014 0 909 525119 4818224 87 40
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18:00:47 12/29/2013 12 29 2013 18 679 521064 4818210 199 40
8:00:48 4/5/2008 4 5 2008 8 632 521778 4818212 197 40
18:00:33 4/11/2012 4 11 2012 18 672 521970 4818213 197 40
18:00:47 4/14/2010 4 14 2010 18 652 521112 4818210 199 40
22:00:53 12/3/2012 12 3 2012 22 671 525199 4818224 87 40
10:00:53 4/30/2010 4 30 2010 10 640 521542 4818211 198 40
6:00:54 11/20/2010 11 20 2010 6 654 522050 4818213 196 40
16:01:24 2/2/2013 2 2 2013 16 677 521028 4818210 199 40
2:00:48 2/5/2012 2 5 2012 2 658 521398 4818211 198 40
2:00:15 4/25/2008 4 25 2008 2 634 521418 4818211 198 40
4:00:39 4/1/2008 4 1 2008 4 632 521878 4818213 197 40
22:00:41 3/27/2009 3 27 2009 22 638 521350 4818211 198 40
14:00:48 12/20/2008 12 20 2008 14 635 525636 4818226 85 40
8:00:47 1/23/2011 1 23 2011 8 657 521472 4818211 198 40
18:00:32 12/26/2009 12 26 2009 18 643 522285 4818214 196 40
16:01:02 2/26/2009 2 26 2009 16 633 521489 4818211 198 40
18:00:44 2/19/2011 2 19 2011 18 638 520803 4818209 199 40
8:01:19 1/29/2011 1 29 2011 8 639 525327 4818225 88 40
18:00:53 4/29/2009 4 29 2009 18 640 521137 4818210 199 40
4:01:11 2/6/2013 2 6 2013 4 679 523903 4818220 192 40
22:00:54 2/1/2010 2 1 2010 22 640 523467 4818218 193 40
18:00:34 11/27/2010 11 27 2010 18 647 522905 4818216 194 40
18:00:53 3/27/2011 3 27 2011 18 666 522988 4818217 194 40
18:00:48 11/30/2010 11 30 2010 18 657 520419 4818209 200 39
20:00:49 4/19/2014 4 19 2014 20 909 522606 4818216 195 40
2:00:41 1/24/2010 1 24 2010 2 633 523460 4818219 193 40
18:01:00 3/3/2014 3 3 2014 18 913 526789 4818231 83 40
22:00:47 1/8/2013 1 8 2013 22 665 523432 4818218 193 40
8:00:54 3/4/2010 3 4 2010 8 633 521429 4818212 198 40
18:00:24 4/19/2011 4 19 2011 18 801 521545 4818212 198 40
8:00:39 1/23/2010 1 23 2010 8 638 523533 4818219 193 40
12:00:47 1/29/2013 1 29 2013 12 677 521293 4818211 198 40
0:00:31 3/30/2011 3 30 2011 0 668 525465 4818226 88 40
2:00:53 1/7/2010 1 7 2010 2 640 521921 4818213 197 40
12:00:44 2/19/2010 2 19 2010 12 633 525358 4818226 88 40
12:00:42 3/23/2011 3 23 2011 12 658 521972 4818214 197 40
0:00:36 1/8/2013 1 8 2013 0 677 520580 4818209 200 39
4:00:54 4/12/2009 4 12 2009 4 641 520338 4818209 201 6
2:00:53 1/9/2013 1 9 2013 2 665 523438 4818219 193 40
12:00:47 2/25/2010 2 25 2010 12 633 521884 4818213 197 40
18:00:56 3/5/2009 3 5 2009 18 637 524165 4818221 124 39
16:00:43 3/30/2013 3 30 2013 16 658 522023 4818214 196 40
0:00:41 1/8/2013 1 8 2013 0 663 523427 4818219 193 40
8:01:18 11/29/2010 11 29 2010 8 647 521422 4818212 198 40
8:00:39 3/29/2011 3 29 2011 8 663 521909 4818214 197 40
18:00:42 12/26/2009 12 26 2009 18 646 522303 4818215 196 40
0:00:55 1/9/2013 1 9 2013 0 665 523442 4818219 193 40
2:00:47 12/25/2013 12 25 2013 2 917 520784 4818210 200 39
18:01:25 1/6/2012 1 6 2012 18 641 521135 4818212 199 40
18:00:41 1/15/2010 1 15 2010 18 633 521355 4818212 198 40
2:00:54 4/15/2012 4 15 2012 2 665 522604 4818216 195 40
10:00:42 2/6/2011 2 6 2011 10 650 521220 4818212 198 40
0:00:56 2/5/2013 2 5 2013 0 663 523471 4818219 193 40
18:01:11 4/22/2013 4 22 2013 18 658 522228 4818215 196 40
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14:00:23 2/21/2010 2 21 2010 14 640 526134 4818229 84 40
8:00:55 11/24/2010 11 24 2010 8 801 524447 4818223 86 40
18:00:14 10/26/2008 10 26 2008 18 637 522336 4818215 196 40
18:00:54 4/22/2009 4 22 2009 18 634 522639 4818217 195 40
6:00:53 3/31/2008 3 31 2008 6 637 523820 4818221 192 40
18:00:55 12/20/2013 12 20 2013 18 911 524235 4818222 124 39
0:00:50 4/25/2008 4 25 2008 0 634 521416 4818213 198 40
8:00:54 12/8/2011 12 8 2011 8 650 525791 4818228 85 40
16:00:36 12/20/2010 12 20 2010 16 638 522771 4818217 195 40
18:00:55 3/28/2010 3 28 2010 18 654 525509 4818227 88 40
18:00:46 3/27/2009 3 27 2009 18 648 521537 4818213 198 40
10:01:18 12/21/2012 12 21 2012 10 677 521921 4818214 197 40
2:00:47 2/16/2013 2 16 2013 2 663 523224 4818219 193 40
20:00:45 4/14/2013 4 14 2013 20 679 520315 4818209 201 6
8:00:35 4/9/2009 4 9 2009 8 647 521631 4818214 197 40
10:00:53 1/20/2011 1 20 2011 10 654 521470 4818213 198 40
6:00:42 4/9/2011 4 9 2011 6 655 522006 4818215 196 40
6:00:20 1/7/2011 1 7 2011 6 639 522741 4818217 195 40
2:00:41 12/4/2008 12 4 2008 2 632 522620 4818217 195 40
4:00:28 11/20/2013 11 20 2013 4 907 525527 4818227 88 40
14:00:47 3/13/2010 3 13 2010 14 642 521575 4818214 198 40
14:00:48 2/28/2011 2 28 2011 14 642 520920 4818211 199 40
4:00:23 4/9/2011 4 9 2011 4 659 521979 4818215 197 40
4:00:45 1/9/2013 1 9 2013 4 665 523434 4818220 193 40
18:01:24 1/11/2013 1 11 2013 18 679 523569 4818220 193 40
18:00:53 4/2/2009 4 2 2009 18 646 521355 4818213 198 40
12:00:47 1/24/2010 1 24 2010 12 641 521415 4818213 198 40
10:00:55 1/25/2014 1 25 2014 10 679 522290 4818216 196 40
22:00:53 4/22/2009 4 22 2009 22 646 522647 4818217 195 40
22:00:41 3/29/2011 3 29 2011 22 659 525593 4818228 88 40
18:00:42 1/23/2011 1 23 2011 18 638 523734 4818221 192 40
16:00:53 3/27/2013 3 27 2013 16 671 522350 4818216 196 40
6:00:47 1/8/2013 1 8 2013 6 663 523432 4818220 193 40
22:00:41 3/13/2011 3 13 2011 22 801 521170 4818213 199 40
6:00:37 3/28/2009 3 28 2009 6 638 521354 4818213 198 40
12:00:24 11/30/2010 11 30 2010 12 638 521402 4818213 198 40
18:00:56 2/11/2009 2 11 2009 18 634 523548 4818221 193 40
10:00:54 1/8/2012 1 8 2012 10 663 521266 4818213 198 40
22:00:47 3/26/2008 3 26 2008 22 634 523476 4818220 193 40
0:00:48 4/14/2009 4 14 2009 0 639 525634 4818228 85 40
22:00:16 3/29/2009 3 29 2009 22 638 521362 4818213 198 40
8:00:54 4/26/2008 4 26 2008 8 633 521422 4818214 198 40
4:01:12 3/19/2010 3 19 2010 4 639 522798 4818218 195 40
10:00:41 4/9/2014 4 9 2014 10 679 521578 4818214 198 40
10:00:49 11/30/2010 11 30 2010 10 638 521400 4818214 198 40
12:00:42 3/22/2014 3 22 2014 12 679 521067 4818213 199 40
18:00:54 12/27/2009 12 27 2009 18 646 521900 4818215 197 40
8:00:55 4/19/2009 4 19 2009 8 640 526275 4818231 84 40
10:00:56 4/6/2008 4 6 2008 10 635 522513 4818217 195 40
8:00:47 2/18/2010 2 18 2010 8 639 525632 4818229 85 40
16:00:53 4/7/2013 4 7 2013 16 677 525859 4818230 85 40
18:00:54 12/23/2012 12 23 2012 18 680 521406 4818214 198 40
2:00:46 4/3/2009 4 3 2009 2 642 521669 4818215 197 40
0:00:56 12/28/2009 12 28 2009 0 639 522395 4818217 196 40
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0:00:48 12/5/2008 12 5 2008 0 633 521644 4818215 197 40
12:00:39 1/27/2011 1 27 2011 12 646 523995 4818223 192 40
4:00:53 4/21/2013 4 21 2013 4 671 523323 4818221 193 40
14:00:55 2/17/2010 2 17 2010 14 646 525419 4818228 88 40
0:00:42 3/23/2009 3 23 2009 0 647 521185 4818214 199 40
12:01:10 4/29/2010 4 29 2010 12 646 521831 4818216 197 40
6:00:55 12/29/2008 12 29 2008 6 635 523462 4818221 193 40
6:00:47 1/31/2014 1 31 2014 6 908 523677 4818222 192 40
12:00:42 12/22/2010 12 22 2010 12 657 521485 4818215 198 40
2:00:53 4/2/2009 4 2 2009 2 646 521624 4818215 197 40
18:01:14 1/21/2010 1 21 2010 18 644 525202 4818228 87 40
20:00:42 1/8/2013 1 8 2013 20 665 523437 4818221 193 40
6:00:52 11/19/2010 11 19 2010 6 650 523449 4818222 193 40
8:00:42 4/4/2009 4 4 2009 8 639 522022 4818217 196 40
2:00:06 12/12/2012 12 12 2012 2 665 524905       4818227 87      40
14:00:25        1/6/2010        1       6       2010    14      633     521528  4818215 198     40
4:00:56 1/10/2014       1       10      2014    4       908     523528  4818222 193     40
16:00:18        12/16/2008      12      16      2008    16      634     521933  4818216 197     40
18:00:50        12/9/2008       12      9       2008    18      633     525531  4818229 88      40
14:00:45        2/20/2010       2       20      2010    14      643     525803  4818230 85      40
18:00:54        2/24/2011       2       24      2011    18      801     523268  4818221 193     40
22:00:49        1/2/2012        1       2       2012    22      658     521312  4818215 198     40
0:00:26 3/19/2008       3       19      2008    0       631     523535  4818222 193     40
18:00:59        3/21/2010       3       21      2010    18      640     522213  4818218 196     40
16:00:47        4/6/2013        4       6       2013    16      658     522504  4818219 195     40
22:00:53        1/11/2009       1       11      2009    22      633     523473  4818222 193     40
2:00:43 2/7/2011        2       7       2011    2       654     523448  4818222 193     40
6:01:12 11/22/2010      11      22      2010    6       643     522366  4818218 196     40
10:00:31        3/8/2011        3       8       2011    10      653     521710  4818216 197     40
18:00:23        4/7/2009        4       7       2009    18      639     524704  4818226 86      40
12:00:41        12/17/2010      12      17      2010    12      647     521396  4818215 198     40
6:00:43 3/19/2010       3       19      2010    6       639     522773  4818220 195     40
16:00:58        4/2/2011        4       2       2011    16      641     521095  4818214 199     40
6:00:55 4/7/2013        4       7       2013    6       671     522728  4818220 195     40
2:00:53 12/3/2008       12      3       2008    2       633     521149  4818214 199     40
18:00:53        3/29/2009       3       29      2009    18      638     521344  4818215 198     40
2:00:19 1/16/2010       1       16      2010    2       633     521387  4818215 198     40
4:00:53 4/2/2009        4       2       2009    4       646     521627  4818216 197     40
18:00:54        2/8/2011        2       8       2011    18      801     522737  4818220 195     40
4:00:54 3/27/2009       3       27      2009    4       634     521562  4818216 198     40
16:00:41        4/21/2013       4       21      2013    16      658     522071  4818218 196     40
0:00:41 3/20/2011       3       20      2011    0       661     521133  4818215 199     40
6:00:48 12/26/2009      12      26      2009    6       633     522167  4818218 196     40
16:00:54        3/26/2010       3       26      2010    16      641     524883  4818228 87      40
4:00:48 4/13/2012       4       13      2012    4       676     525735  4818231 85      40
20:00:34        4/28/2014       4       28      2014    20      908     522274  4818218 196     40
6:00:41 4/26/2008       4       26      2008    6       633     521427  4818216 198     40
2:00:54 12/24/2012      12      24      2012    2       670     521503  4818216 198     40
0:01:11 11/26/2010      11      26      2010    0       638     521329  4818216 198     40
2:00:44 3/19/2008       3       19      2008    2       631     522696  4818220 195     40
0:00:43 3/30/2009       3       30      2009    0       638     521371  4818216 198     40
12:00:48        1/16/2011       1       16      2011    12      646     521442  4818216 198     40
6:00:54 1/23/2010       1       23      2010    6       638     523524  4818223 193     40
0:00:21 4/2/2009        4       2       2009    0       646     521628  4818217 197     40
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6:00:48 4/10/2011       4       10      2011    6       664     521798  4818217 197     40
14:00:25        1/6/2010        1       6       2010    14      641     521364  4818216 198     40
14:00:41        2/21/2013       2       21      2013    14      663     521109  4818215 199     40
4:00:55 1/31/2014       1       31      2014    4       908     523677  4818224 192     40
18:01:17        4/11/2009       4       11      2009    18      640     524669  4818227 86      40
4:00:37 1/26/2011       1       26      2011    4       638     522710  4818220 195     40
4:00:27 12/29/2008      12      29      2008    4       635     523465  4818223 193     40
18:00:56        12/28/2010      12      28      2010    18      646     523652  4818224 192     40
6:00:36 3/3/2011        3       3       2011    6       801     523362  4818223 193     40
18:00:36        3/1/2011        3       1       2011    18      639     523689  4818224 192     40
18:00:28        3/9/2010        3       9       2010    18      642     525896  4818232 85      40
4:00:53 1/26/2011       1       26      2011    4       655     522759  4818221 195     40
22:00:40        11/25/2010      11      25      2010    22      640     521316  4818216 198     40
22:00:53        4/1/2009        4       1       2009    22      646     521627  4818217 197     40
14:00:53        3/13/2010       3       13      2010    14      640     521119  4818215 199     40
0:00:49 3/28/2009       3       28      2009    0       638     521353  4818216 198     40
18:00:48        12/23/2011      12      23      2011    18      658     521432  4818216 198     40
2:01:18 3/19/2008       3       19      2008    2       636     522664  4818220 195     40
6:01:03 1/7/2010        1       7       2010    6       640     521909  4818218 197     40
4:00:54 4/9/2011        4       9       2011    4       665     522014  4818218 196     40
4:00:55 12/25/2012      12      25      2012    4       670     521540  4818217 198     40
14:00:20        2/19/2010       2       19      2010    14      633     525356  4818230 88      40
22:00:48        4/5/2012        4       5       2012    22      658     522715  4818221 195     40
6:00:42 1/26/2011       1       26      2011    6       655     522757  4818221 195     40
6:00:43 12/24/2012      12      24      2012    6       670     521501  4818217 198     40
18:00:25        1/17/2010       1       17      2010    18      646     521134  4818216 199     40
2:00:48 12/25/2012      12      25      2012    2       670     521547  4818217 198     40
14:00:26        12/30/2009      12      30      2009    14      638     522016  4818219 196     40
4:00:43 3/30/2009       3       30      2009    4       638     521377  4818217 198     40
4:00:53 3/28/2009       3       28      2009    4       638     521355  4818217 198     40
12:00:56        12/29/2013      12      29      2013    12      671     521468  4818217 198     40
18:00:56        12/30/2009      12      30      2009    18      643     522648  4818221 195     40
10:00:23        4/16/2009       4       16      2009    10      641     523624  4818224 192     40
18:00:53        2/25/2010       2       25      2010    18      633     522089  4818219 196     40
14:00:42        4/4/2009        4       4       2009    14      647     521494  4818217 198     40
6:00:53 4/2/2009        4       2       2009    6       646     521624  4818218 197     40
18:00:47        11/21/2010      11      21      2010    18      647     522612  4818221 195     40
18:00:56        3/5/2014        3       5       2014    18      917     523570  4818224 193     40
4:00:47 4/9/2011        4       9       2011    4       664     522014  4818219 196     40
4:00:14 3/5/2009        3       5       2009    4       633     522172  4818219 196     40
4:00:34 12/3/2010       12      3       2010    4       642     526046  4818233 84      40
8:00:53 1/26/2011       1       26      2011    8       655     522757  4818221 195     40
0:00:44 4/1/2009        4       1       2009    0       645     523517  4818224 193     40
0:00:41 1/10/2014       1       10      2014    0       908     523517  4818224 193     40
20:01:11        4/6/2014        4       6       2014    20      916     521808  4818218 197     40
6:00:48 12/5/2008       12      5       2008    6       633     521884  4818219 197     40
8:00:56 2/5/2014        2       5       2014    8       909     522740  4818221 195     40
22:00:54        1/25/2011       1       25      2011    22      801     523698  4818225 192     40
12:01:26        2/28/2014       2       28      2014    12      916     524024  4818226 124     39
18:00:53        1/11/2009       1       11      2009    18      633     523563  4818224 193     40
14:00:48        1/27/2011       1       27      2011    14      646     523880  4818226 192     40
14:00:47        11/30/2010      11      30      2010    14      638     521326  4818217 198     40
22:00:53        2/21/2010       2       21      2010    22      647     524842  4818229 87      40
22:00:41        3/31/2012       3       31      2012    22      680     524944  4818229 87      40
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8:00:53 3/28/2010       3       28      2010    8       746     526735  4818236 83      40
14:00:55        3/19/2012       3       19      2012    14      663     521648  4818218 197     40
6:00:41 3/9/2013        3       9       2013    6       679     521440  4818217 198     40
16:00:54        3/14/2014       3       14      2014    16      914     521655  4818218 197     40
18:02:31        4/2/2011        4       2       2011    18      641     520806  4818216 199     40
20:00:53        1/29/2014       1       29      2014    20      908     523541  4818225 193     40
2:00:51 4/13/2012       4       13      2012    2       676     525718  4818233 85      40
12:00:22        3/12/2012       3       12      2012    12      666     521789  4818219 197     40
14:00:47        4/2/2011        4       2       2011    14      663     521119  4818217 199     40
6:00:35 11/29/2010      11      29      2010    6       647     522763  4818222 195     40
16:00:41        12/22/2010      12      22      2010    16      657     521433  4818218 198     40
4:01:10 11/20/2010      11      20      2010    4       643     522359  4818221 196     40
22:00:34        4/24/2008       4       24      2008    22      633     521938  4818220 197     40
6:00:39 3/31/2009       3       31      2009    6       634     521639  4818219 197     40
8:00:25 3/4/2009        3       4       2009    8       633     522187  4818220 196     40
2:00:57 12/31/2009      12      31      2009    2       643     523470  4818225 193     40
12:00:54        2/9/2014        2       9       2014    12      917     521456  4818218 198     40
12:00:55        1/6/2010        1       6       2010    12      643     521354  4818218 198     40
14:00:55        12/24/2013      12      24      2013    14      671     521058  4818217 199     40
2:00:14 3/28/2009       3       28      2009    2       638     521352  4818218 198     40
8:00:40 4/15/2010       4       15      2010    8       646     521448  4818218 198     40
18:00:54        12/20/2013      12      20      2013    18      908     521558  4818219 198     40
14:00:46        1/29/2011       1       29      2011    14      657     520912  4818217 199     40
10:00:42        2/27/2012       2       27      2012    10      658     521697  4818219 197     40
8:00:53 3/24/2010       3       24      2010    8       654     521420  4818218 198     40
22:00:41        12/28/2010      12      28      2010    22      646     523652  4818226 192     40
8:00:55 12/25/2009      12      25      2009    8       641     521313  4818218 198     40
8:00:50 4/10/2014       4       10      2014    8       908     526701  4818237 83      40
8:00:53 3/26/2009       3       26      2009    8       648     522685  4818222 195     40
0:00:48 2/16/2013       2       16      2013    0       675     524189  4818228 124     39
22:00:35        12/4/2008       12      4       2008    22      633     521568  4818219 198     40
2:00:47 3/31/2009       3       31      2009    2       634     521646  4818219 197     40
22:00:54        2/21/2010       2       21      2010    22      640     525341  4818232 88      40
12:00:50        1/29/2011       1       29      2011    12      650     525449  4818232 88      40
2:00:47 1/10/2014       1       10      2014    2       908     523511  4818225 193     40
8:00:31 2/24/2009       2       24      2009    8       634     522133  4818221 196     40
10:00:53        3/17/2011       3       17      2011    10      655     522116  4818221 196     40
22:00:53        3/27/2009       3       27      2009    22      633     521323  4818218 198     40
12:00:53        2/27/2014       2       27      2014    12      909     522167  4818221 196     40
22:00:47        2/2/2013        2       2       2013    22      680     520945  4818217 199     40
4:00:43 1/16/2010       1       16      2010    4       633     521388  4818219 198     40
0:00:50 2/28/2014       2       28      2014    0       907     525195  4818232 87      40
8:00:40 2/28/2011       2       28      2011    8       653     521699  4818220 197     40
18:00:48        3/29/2011       3       29      2011    18      664     522872  4818224 194     40
2:00:42 12/20/2013      12      20      2013    2       914     521380  4818219 198     40
16:01:02        2/29/2012       2       29      2012    16      663     524237  4818229 124     39
4:00:42 12/24/2012 12 24 2012 4 670 521499 4818219 198 40
6:00:54 4/9/2009 4 9 2009 6 640 526148 4818236 84 40
18:00:47 4/1/2012 4 1 2012 18 676 525510 4818233 88 40
8:00:47 2/22/2011 2 22 2011 8 638 521640 4818220 197 40
6:00:54 12/21/2013 12 21 2013 6 909 522474 4818223 195 40
8:00:54 3/9/2013 3 9 2013 8 677 521498 4818220 198 40
2:00:17 2/27/2011 2 27 2011 2 646 523437 4818226 193 40
2:00:47 4/15/2009 4 15 2009 2 639 523817 4818228 192 40
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4:00:53 3/7/2011 3 7 2011 4 653 521541 4818220 198 40
18:00:25 1/17/2010 1 17 2010 18 633 521349 4818219 198 40
12:00:57 3/24/2009 3 24 2009 12 633 522013 4818222 196 40
18:00:47 3/27/2009 3 27 2009 18 638 521349 4818219 198 40
4:00:41 11/25/2011 11 25 2011 4 667 524107 4818229 124 39
2:00:21 3/30/2009 3 30 2009 2 638 521369 4818220 198 40
20:00:55 2/2/2013 2 2 2013 20 680 520943 4818218 199 40
22:00:50 11/24/2013 11 24 2013 22 914 521801 4818221 197 40
22:00:23 1/15/2010 1 15 2010 22 633 521355 4818220 198 40
12:01:36 2/28/2014 2 28 2014 12 917 524025 4818229 124 39
12:00:41 4/4/2009 4 4 2009 12 647 521494 4818220 198 40
10:00:53 1/3/2014 1 3 2014 10 911 524178 4818229 124 39
16:00:50 3/10/2009 3 10 2009 16 633 521678 4818221 197 40
10:00:53 1/13/2014 1 13 2014 10 916 524048 4818229 124 39
10:00:54 2/20/2011 2 20 2011 10 650 521955 4818222 197 40
12:00:43 2/19/2010 2 19 2010 12 646 525222 4818233 88 40
6:00:42 1/16/2010 1 16 2010 6 633 521390 4818220 198 40
18:00:30 12/19/2008 12 19 2008 18 635 526364 4818238 84 40
4:00:53 4/9/2009 4 9 2009 4 640 526148 4818237 84 40
16:00:23 1/14/2012 1 14 2012 16 658 525107 4818233 87 40
18:00:54 3/27/2009 3 27 2009 18 638 521354 4818220 198 40
14:00:48 2/2/2013 2 2 2013 14 677 521029 4818219 199 40
0:00:54 11/28/2013 11 28 2013 0 914 521168 4818219 199 40
12:00:54 12/29/2013 12 29 2013 12 679 521681 4818221 197 40
8:00:54 12/15/2013 12 15 2013 8 916 526757 4818239 83 40
22:01:23 2/23/2014 2 23 2014 22 908 523496 4818227 193 40
14:00:36 3/27/2010 3 27 2010 14 657 521668 4818221 197 40
8:00:41 2/21/2012 2 21 2012 8 658 521631 4818221 197 40
4:00:54 4/10/2011 4 10 2011 4 664 521789 4818221 197 40
4:01:11 11/16/2011 11 16 2011 4 650 523883 4818229 192 40
12:00:54 1/2/2011 1 2 2011 12 657 521295 4818220 198 40
10:00:21 2/13/2011 2 13 2011 10 654 521759 4818221 197 40
4:00:57 3/15/2010 3 15 2010 4 643 521146 4818220 199 40
8:01:12 1/21/2010 1 21 2010 8 646 521380 4818220 198 40
12:00:18 3/17/2011 3 17 2011 12 655 522113 4818223 196 40
2:01:12 5/6/2009 5 6 2009 2 642 525225 4818234 88 40
18:00:53 3/19/2011 3 19 2011 18 669 522982 4818226 194 40
22:00:54 1/21/2010 1 21 2010 22 644 525355 4818234 88 40
0:00:53 2/1/2013 2 1 2013 0 663 523468 4818227 193 40
0:01:08 3/7/2011 3 7 2011 0 653 521542 4818221 198 40
10:00:23 2/20/2011 2 20 2011 10 657 521957 4818222 197 40
14:00:42 4/9/2014 4 9 2014 14 914 522088 4818223 196 40
6:00:41 12/22/2013 12 22 2013 6 907 522767 4818225 195 40
22:00:49 3/9/2012 3 9 2012 22 665 521461 4818221 198 40
8:00:55 4/6/2011 4 6 2011 8 665 523848 4818229 192 40
6:00:54 4/9/2011 4 9 2011 6 664 522015 4818223 196 40
2:00:43 3/19/2008 3 19 2008 2 632 523484 4818228 193 40
2:00:21 4/1/2009 4 1 2009 2 645 523515 4818228 193 40
2:00:44 2/24/2014 2 24 2014 2 908 523524 4818228 193 40
2:00:48 2/5/2013 2 5 2013 2 663 523445 4818228 193 40
12:00:50 4/14/2010 4 14 2010 12 654 522121 4818223 196 40
18:00:53 2/13/2009 2 13 2009 18 634 523621 4818229 192 40
14:00:47 12/25/2008 12 25 2008 14 635 524274 4818231 124 39
8:00:47 3/26/2009 3 26 2009 8 644 522471 4818225 195 40
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12:00:47 4/30/2008 4 30 2008 12 636 522242 4818224 196 40
10:00:54 2/25/2012 2 25 2012 10 658 521474 4818221 198 40
6:00:41 3/21/2011 3 21 2011 6 664 521579 4818222 198 40
4:00:54 1/24/2010 1 24 2010 4 633 523466 4818228 193 40
0:00:27 12/5/2010 12 5 2010 0 638 521540 4818222 198 40
12:00:48 12/29/2009 12 29 2009 12 640 521227 4818221 198 40
12:00:53 3/28/2011 3 28 2011 12 666 521800 4818223 197 40
10:00:42 3/26/2009 3 26 2009 10 633 521650 4818222 197 40
10:00:47 4/11/2013 4 11 2013 10 679 521405 4818221 198 40
14:00:46 1/6/2010 1 6 2010 14 643 521376 4818221 198 40
10:00:55 12/29/2013 12 29 2013 10 679 521687 4818222 197 40
4:01:13 2/6/2010 2 6 2010 4 640 521185 4818221 199 40
18:00:54 3/7/2010 3 7 2010 18 640 526166 4818238 84 40
16:00:25 1/2/2011 1 2 2011 16 653 525682 4818237 85 40
16:00:48 1/3/2013 1 3 2013 16 658 521617 4818222 197 40
8:00:56 12/21/2013 12 21 2013 8 907 522905 4818227 194 40
2:00:44 12/29/2008 12 29 2008 2 635 523465 4818229 193 40
10:00:56 3/12/2010 3 12 2010 10 640 521227 4818221 198 40
18:01:14 4/26/2010 4 26 2010 18 646 522015 4818224 196 40
0:00:17 12/29/2008 12 29 2008 0 635 523462 4818229 193 40
6:01:00 3/3/2014 3 3 2014 6 907 523510 4818229 193 40
8:00:54 12/15/2012 12 15 2012 8 665 526575 4818240 83 40
16:00:53 3/16/2013 3 16 2013 16 679 521550 4818222 198 40
8:01:12 2/6/2010 2 6 2010 8 640 521192 4818221 199 40
0:00:56 12/4/2008 12 4 2008 0 633 522482 4818225 195 40
20:00:53 11/27/2013 11 27 2013 20 914 521175 4818221 199 40
0:00:54 4/15/2011 4 15 2011 0 668 525514 4818236 88 40
8:00:24 3/29/2011 3 29 2011 8 658 522186 4818225 196 40
14:00:50 4/7/2014 4 7 2014 14 917 521181 4818221 199 40
18:00:09 4/30/2009 4 30 2009 18 634 522135 4818224 196 40
8:01:24 1/31/2010 1 31 2010 8 643 522893 4818227 194 40
0:00:57 3/28/2009 3 28 2009 0 633 521325 4818222 198 40
8:00:47 3/10/2010 3 10 2010 8 646 521772 4818223 197 40
2:01:01 4/28/2011 4 28 2011 2 667 526478 4818240 83 40
18:01:07 12/17/2012 12 17 2012 18 680 523486 4818229 193 40
18:00:50 3/30/2008 3 30 2008 18 634 523722 4818230 192 40
18:00:53 11/25/2010 11 25 2010 18 640 521315 4818222 198 40
22:00:22 4/24/2009 4 24 2009 22 634 522608 4818226 195 40
0:01:18 1/16/2010 1 16 2010 0 633 521355 4818222 198 40
8:00:51 2/22/2011 2 22 2011 8 655 521654 4818223 197 40
2:01:12 3/11/2010 3 11 2010 2 638 525484 4818237 88 40
10:00:53 4/2/2011 4 2 2011 10 647 521180 4818222 199 40
2:00:35 2/24/2009 2 24 2009 2 634 522191 4818225 196 40
10:00:57 4/10/2011 4 10 2011 10 664 522733 4818227 195 40
16:00:48 1/18/2010 1 18 2010 16 638 521446 4818223 198 40
18:01:47 3/9/2010 3 9 2010 18 647 525528 4818237 88 40
2:00:41 4/30/2011 4 30 2011 2 666 525805 4818238 85 40
2:00:53 3/26/2009 3 26 2009 2 640 521867 4818224 197 40
8:01:12 12/20/2010 12 20 2010 8 638 523466 4818230 193 40
16:00:53 12/20/2013 12 20 2013 16 908 521607 4818223 197 40
6:00:41 3/19/2010 3 19 2010 6 646 522686 4818227 195 40
4:00:49 3/25/2011 3 25 2011 4 660 523017 4818228 194 40
0:00:43 12/24/2012 12 24 2012 0 658 521585 4818223 198 40
6:00:54 1/4/2011 1 4 2011 6 801 520994 4818221 199 40
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2:00:47 3/7/2011 3 7 2011 2 653 521540 4818223 198 40
8:00:51 4/23/2014 4 23 2014 8 908 522398 4818226 196 40
2:00:53 1/17/2011 1 17 2011 2 654 521328 4818223 198 40
18:00:53 2/2/2013 2 2 2013 18 677 521024 4818222 199 40
10:00:44 1/5/2009 1 5 2009 10 634 521645 4818224 197 40
22:00:53 2/25/2010 2 25 2010 22 643 524986 4818235 87 40
10:00:48 1/2/2014 1 2 2014 10 917 521312 4818223 198 40
4:00:56 12/7/2012 12 7 2012 4 677 523442 4818230 193 40
8:00:41 3/6/2009 3 6 2009 8 633 521982 4818225 197 40
6:00:53 3/31/2008 3 31 2008 6 632 523818 4818231 192 40
10:00:47 3/31/2009 3 31 2009 10 638 522510 4818227 195 40
22:01:28 12/15/2013 12 15 2013 22 907 523575 4818230 193 40
8:00:53 1/16/2010 1 16 2010 8 633 521386 4818223 198 40
0:00:56 12/26/2008 12 26 2008 0 635 524028 4818232 124 39
4:01:11 1/27/2013 1 27 2013 4 677 520918 4818222 199 40
6:00:55 12/16/2010 12 16 2010 6 638 521965 4818225 197 40
10:00:56 3/20/2013 3 20 2013 10 679 522358 4818226 196 40
16:00:47 2/29/2012 2 29 2012 16 665 524560 4818234 86 40
2:00:41 1/27/2013 1 27 2013 2 677 520915 4818222 199 40
12:00:37 4/9/2011 4 9 2011 12 665 521810 4818225 197 40
14:00:51 4/1/2010 4 1 2010 14 638 524501 4818234 86 40
18:01:11 12/18/2012 12 18 2012 18 680 521915 4818225 197 40
6:00:48 12/11/2013 12 11 2013 6 907 522735 4818228 195 40
6:00:41 3/17/2010 3 17 2010 6 656 521266 4818223 198 40
8:01:22 4/9/2014 4 9 2014 8 679 521580 4818224 198 40
6:00:55 2/6/2010 2 6 2010 6 640 521176 4818223 199 40
4:00:57 3/19/2010 3 19 2010 4 646 522687 4818228 195 40
16:00:45 2/15/2011 2 15 2011 16 650 522947 4818229 194 40
12:00:47 3/8/2012 3 8 2012 12 665 521721 4818225 197 40
18:00:13 12/6/2008 12 6 2008 18 633 523300 4818230 193 40
2:00:44 2/8/2013 2 8 2013 2 677 521348 4818224 198 40
10:00:21 12/11/2008 12 11 2008 10 634 522360 4818227 196 40
6:00:23 3/13/2011 3 13 2011 6 654 522326 4818227 196 40
0:00:42 4/8/2012 4 8 2012 0 672 524895 4818236 87 40
0:00:43 2/3/2011 2 3 2011 0 642 524100 4818233 124 39
10:00:49 4/25/2011 4 25 2011 10 665 522402 4818227 196 40
6:01:23 1/26/2010 1 26 2010 6 641 520373 4818221 201 6
4:00:47 2/24/2014 2 24 2014 4 908 523519 4818231 193 40
0:00:55 1/17/2011 1 17 2011 0 654 521318 4818224 198 40
8:00:53 3/27/2009 3 27 2009 8 634 521580 4818225 198 40
12:00:16 3/26/2009 3 26 2009 12 638 521716 4818225 197 40
4:00:53 4/15/2009 4 15 2009 4 639 523824 4818232 192 40
22:00:48 1/31/2013 1 31 2013 22 663 523473 4818231 193 40
2:00:15 3/28/2009 3 28 2009 2 633 521324 4818224 198 40
18:00:53 4/8/2009 4 8 2009 18 642 525352 4818238 88 40
2:01:06 11/19/2010 11 19 2010 2 655 523384 4818231 193 40
8:00:48 3/30/2009 3 30 2009 8 635 521894 4818226 197 40
2:00:41 4/10/2011 4 10 2011 2 664 521788 4818225 197 40
6:00:21 3/10/2012 3 10 2012 6 658 521514 4818225 198 40
12:00:42 3/27/2010 3 27 2010 12 657 521669 4818225 197 40
4:00:25 4/5/2012 4 5 2012 4 657 520359 4818221 201 6
2:00:55 1/4/2014 1 4 2014 2 911 524099 4818233 124 39
8:00:54 3/24/2010 3 24 2010 8 640 521422 4818224 198 40
22:03:04 3/18/2010 3 18 2010 22 641 522443 4818228 195 40
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8:00:54 12/11/2013 12 11 2013 8 907 522989 4818230 194 40
6:00:42 3/25/2014 3 25 2014 6 917 522755 4818229 195 40
8:00:53 2/28/2012 2 28 2012 8 665 521543 4818225 198 40
8:00:20 4/20/2009 4 20 2009 8 634 521622 4818225 197 40
16:00:44 4/25/2011 4 25 2011 16 658 524171 4818234 124 39
16:00:53 12/24/2012 12 24 2012 16 658 521410 4818224 198 40
16:00:54 3/3/2011 3 3 2011 16 650 523928 4818233 192 40
8:00:47 12/5/2010 12 5 2010 8 638 521414 4818225 198 40
0:00:54 2/15/2012 2 15 2012 0 665 525898 4818240 85 40
22:01:18 12/3/2010 12 3 2010 22 639 523305 4818231 193 40
8:00:49 12/16/2010 12 16 2010 8 638 521964 4818226 197 40
22:00:25 4/21/2009 4 21 2009 22 634 522566 4818228 195 40
4:00:29 12/30/2008 12 30 2008 4 634 523470 4818232 193 40
4:00:47 12/26/2009 12 26 2009 4 647 522227 4818227 196 40
8:00:41 3/29/2012 3 29 2012 8 658 521986 4818227 197 40
8:00:53 1/8/2013 1 8 2013 8 663 523442 4818232 193 40
18:00:55 11/25/2010 11 25 2010 18 646 521324 4818225 198 40
22:00:55 11/29/2010 11 29 2010 22 654 521477 4818225 198 40
0:00:48 1/12/2009 1 12 2009 0 633 523454 4818232 193 40
18:00:55 2/7/2011 2 7 2011 18 642 523722 4818233 192 40
4:00:54 3/31/2009 3 31 2009 4 634 521637 4818226 197 40
8:00:28 1/30/2011 1 30 2011 8 638 522581 4818229 195 40
22:00:53 3/24/2010 3 24 2010 22 643 520413 4818222 200 39
10:00:47 3/8/2011 3 8 2011 10 801 522039 4818227 196 40
12:00:23 3/15/2011 3 15 2011 12 801 522194 4818227 196 40
4:00:47 3/21/2011 3 21 2011 4 664 521571 4818226 198 40
12:00:32 1/5/2009 1 5 2009 12 634 521667 4818226 197 40
10:00:47 1/6/2012 1 6 2012 10 663 521653 4818226 197 40
4:00:53 1/4/2011 1 4 2011 4 801 520998 4818224 199 40
4:00:54 2/22/2013 2 22 2013 4 677 521021 4818224 199 40
18:00:48 4/4/2012 4 4 2012 18 681 521098 4818224 199 40
14:00:47 1/6/2010 1 6 2010 14 647 521532 4818226 198 40
2:00:14 4/6/2012 4 6 2012 2 658 522767 4818230 195 40
2:01:19 12/5/2010 12 5 2010 2 638 521476 4818226 198 40
16:00:55 3/11/2010 3 11 2010 16 646 521965 4818227 197 40
14:00:36 3/3/2011 3 3 2011 14 650 523929 4818234 192 40
0:00:47 2/24/2009 2 24 2009 0 634 522182 4818228 196 40
22:00:47 4/14/2011 4 14 2011 22 668 525510 4818240 88 40
22:01:03 4/17/2012 4 17 2012 22 676 521620 4818226 197 40
0:00:34 4/25/2009 4 25 2009 0 644 525346 4818239 88 40
4:01:24 12/16/2012 12 16 2012 4 680 522826 4818230 194 40
6:00:41 3/15/2010 3 15 2010 6 643 521147 4818225 199 40
22:00:43 4/8/2009 4 8 2009 22 647 520399 4818222 200 39
6:00:47 3/13/2011 3 13 2011 6 655 521805 4818227 197 40
18:00:57 12/21/2013 12 21 2013 18 907 522471 4818229 195 40
6:00:47 1/10/2014 1 10 2014 6 908 523525 4818233 193 40
18:00:56 1/8/2011 1 8 2011 18 647 523986 4818234 192 40
22:00:43 12/29/2010 12 29 2010 22 646 523698 4818233 192 40
16:00:50 3/14/2014 3 14 2014 16 679 521777 4818227 197 40
0:00:47 3/22/2011 3 22 2011 0 662 523845 4818234 192 40
0:00:53 3/30/2009 3 30 2009 0 633 521534 4818226 198 40
18:01:12 1/11/2013 1 11 2013 18 675 523554 4818233 193 40
14:00:14 3/10/2010 3 10 2010 14 646 521843 4818227 197 40
8:00:24 3/29/2008 3 29 2008 8 636 521667 4818227 197 40
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12:00:47 2/11/2014 2 11 2014 12 679 521837 4818227 197 40
4:00:54 1/21/2010 1 21 2010 4 646 521385 4818226 198 40
4:00:49 3/25/2014 3 25 2014 4 917 522758 4818230 195 40
2:00:46 2/25/2011 2 25 2011 2 647 522647 4818230 195 40
6:00:54 1/21/2010 1 21 2010 6 646 521380 4818226 198 40
22:00:47 2/14/2011 2 14 2011 22 639 524239 4818236 124 39
6:00:53 2/24/2014 2 24 2014 6 908 523525 4818233 193 40
20:00:31 3/27/2012 3 27 2012 20 666 522688 4818230 195 40
12:00:48 2/20/2011 2 20 2011 12 657 521937 4818228 197 40
16:00:42 2/19/2011 2 19 2011 16 801 521262 4818226 198 40
2:00:24 3/30/2011 3 30 2011 2 662 525416 4818240 88 40
22:00:54 3/24/2009 3 24 2009 22 642 522612 4818230 195 40
10:00:55 12/21/2010 12 21 2010 10 647 521951 4818228 197 40
22:00:42 3/21/2011 3 21 2011 22 662 523848 4818235 192 40
0:00:47 5/1/2010 5 1 2010 0 640 520436 4818223 200 39
0:00:44 11/25/2013 11 25 2013 0 914 521862 4818228 197 40
18:00:47 3/17/2010 3 17 2010 18 640 522457 4818230 195 40
0:00:50 4/20/2009 4 20 2009 0 644 522732 4818231 195 40
2:01:17 3/15/2010 3 15 2010 2 643 521142 4818226 199 40
2:00:41 1/21/2010 1 21 2010 2 646 521379 4818227 198 40
6:00:41 3/27/2009 3 27 2009 6 640 521334 4818227 198 40
16:00:55 2/18/2010 2 18 2010 16 639 524720 4818238 86 40
22:00:54 4/8/2014 4 8 2014 22 917 522843 4818231 194 40
10:00:56 1/24/2010 1 24 2010 10 647 521470 4818227 198 40
18:00:29 12/29/2009 12 29 2009 18 639 521668 4818228 197 40
6:00:53 4/15/2009 4 15 2009 6 639 523818 4818235 192 40
6:00:21 12/13/2008 12 13 2008 6 634 522665 4818231 195 40
12:01:11 1/9/2011 1 9 2011 12 655 521282 4818226 198 40
4:00:54 3/19/2010 3 19 2010 4 801 522730 4818231 195 40
18:01:12 12/21/2013 12 21 2013 18 908 521445 4818227 198 40
4:01:27 4/10/2011 4 10 2011 4 665 521911 4818229 197 40
8:00:42 3/20/2010 3 20 2010 8 643 521271 4818226 198 40
14:00:48 3/8/2013 3 8 2013 14 658 521798 4818228 197 40
0:00:48 1/29/2011 1 29 2011 0 655 522013 4818229 196 40
4:00:27 3/12/2009 3 12 2009 4 639 521878 4818229 197 40
4:00:41 2/25/2011 2 25 2011 4 638 522349 4818230 196 40
14:00:53 4/7/2013 4 7 2013 14 671 522197 4818230 196 40
12:00:21 2/13/2011 2 13 2011 12 641 521516 4818227 198 40
16:00:54 2/20/2010 2 20 2010 16 643 525799 4818243 85 40
22:01:11 3/16/2010 3 16 2010 22 644 525585 4818242 88 40
4:00:41 12/7/2012 12 7 2012 4 670 523580 4818235 193 40
4:00:51 12/13/2008 12 13 2008 4 634 522613 4818231 195 40
0:00:56 2/19/2013 2 19 2013 0 677 521526 4818228 198 40
6:00:53 3/16/2009 3 16 2009 6 634 522693 4818232 195 40
2:00:54 4/3/2008 4 3 2008 2 635 523464 4818234 193 40
6:00:42 3/16/2009 3 16 2009 6 637 522710 4818232 195 40
8:00:55 3/21/2010 3 21 2010 8 638 521346 4818227 198 40
6:00:57 12/28/2009 12 28 2009 6 646 522207 4818230 196 40
18:00:35 11/29/2010 11 29 2010 18 654 521476 4818228 198 40
0:00:53 4/26/2013 4 26 2013 0 679 520395 4818224 201 6
10:00:25 4/17/2012 4 17 2012 10 676 521978 4818229 197 40
6:00:24 3/4/2009 3 4 2009 6 633 522176 4818230 196 40
10:00:44 4/20/2009 4 20 2009 10 634 521620 4818228 197 40
18:00:44 2/22/2014 2 22 2014 18 917 520915 4818226 199 40
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10:00:41 12/6/2011 12 6 2011 10 659 521513 4818228 198 40
2:00:30 12/6/2008 12 6 2008 2 633 522872 4818233 194 40
22:00:36 3/18/2010 3 18 2010 22 640 522499 4818231 195 40
8:00:41 12/24/2012 12 24 2012 8 670 521539 4818228 198 40
8:00:42 4/5/2009 4 5 2009 8 643 521779 4818229 197 40
4:00:42 4/3/2009 4 3 2009 4 642 521666 4818229 197 40
2:00:48 3/19/2010 3 19 2010 2 646 522683 4818232 195 40
0:00:54 2/8/2009 2 8 2009 0 633 524937 4818240 87 40
4:00:57 3/13/2011 3 13 2011 4 654 522331 4818231 196 40
8:00:44 3/30/2011 3 30 2011 8 664 523769 4818236 192 40
8:00:54 3/30/2009 3 30 2009 8 646 521872 4818229 197 40
6:00:32 4/10/2011 4 10 2011 6 665 521927 4818230 197 40
22:00:16 3/26/2009 3 26 2009 22 633 521242 4818228 198 40
0:00:53 4/6/2012 4 6 2012 0 671 522571 4818232 195 40
0:00:36 12/30/2008 12 30 2008 0 634 523238 4818234 193 40
8:00:53 1/23/2011 1 23 2011 8 646 521523 4818228 198 40
10:00:55 3/28/2008 3 28 2008 10 635 521523 4818228 198 40
22:00:46 2/18/2013 2 18 2013 22 677 521529 4818229 198 40
0:00:48 3/13/2009 3 13 2009 0 640 521839 4818230 197 40
14:00:53 1/28/2011 1 28 2011 14 654 521845 4818230 197 40
4:00:48 2/17/2013 2 17 2013 4 679 523411 4818235 193 40
2:00:41 1/22/2012 1 22 2012 2 663 523507 4818235 193 40
8:00:53 12/24/2009 12 24 2009 8 639 521950 4818230 197 40
0:00:52 3/20/2011 3 20 2011 0 664 521052 4818227 199 40
6:00:50 3/21/2011 3 21 2011 6 659 521572 4818229 198 40
0:00:50 4/1/2012 4 1 2012 0 680 524975 4818241 87 40
12:00:41 12/22/2012 12 22 2012 12 658 521473 4818228 198 40
8:00:53 4/24/2009 4 24 2009 8 639 521665 4818229 197 40
16:00:41 2/21/2010 2 21 2010 16 647 526271 4818246 84 40
10:00:29 12/24/2013 12 24 2013 10 907 521626 4818229 197 40
6:00:53 1/14/2013 1 14 2013 6 677 520321 4818225 201 6
8:00:54 3/2/2014 3 2 2014 8 917 522097 4818231 196 40
22:00:53 12/21/2013 12 21 2013 22 908 521409 4818228 198 40
8:00:42 4/17/2012 4 17 2012 8 676 521977 4818230 197 40
8:00:47 2/4/2014 2 4 2014 8 907 523644 4818236 192 40
22:00:21 12/18/2010 12 18 2010 22 638 522678 4818233 195 40
14:00:54 2/28/2013 2 28 2013 14 679 521059 4818228 199 40
0:21:17 5/7/2013 5 7 2013 0 657 522724 4818233 195 40
14:00:47 3/20/2013 3 20 2013 14 658 522328 4818232 196 40
14:01:08 2/28/2013 2 28 2013 14 671 521040 4818228 199 40
6:00:54 12/20/2009 12 20 2009 6 640 523427 4818235 193 40
18:00:55 12/20/2010 12 20 2010 18 638 523308 4818235 193 40
4:00:32 12/5/2010 12 5 2010 4 638 521484 4818229 198 40
4:00:42 3/21/2011 3 21 2011 4 659 521568 4818229 198 40
2:00:25 4/3/2008 4 3 2008 2 636 523418 4818236 193 40
22:00:58 4/27/2011 4 27 2011 22 664 522766 4818233 195 40
6:00:53 4/3/2009 4 3 2009 6 642 521662 4818230 197 40
14:00:34 12/26/2009 12 26 2009 14 646 521967 4818231 197 40
12:00:54 1/3/2011 1 3 2011 12 638 522526 4818233 195 40
18:00:47 1/28/2011 1 28 2011 18 657 520750 4818227 200 39
0:01:06 2/9/2013 2 9 2013 0 677 521394 4818229 198 40
6:00:41 4/9/2011 4 9 2011 6 665 522012 4818231 196 40
22:00:49 1/9/2013 1 9 2013 22 679 523408 4818236 193 40
16:00:42 3/29/2011 3 29 2011 16 664 522710 4818233 195 40
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2:00:30 3/19/2010 3 19 2010 2 801 522727 4818233 195 40
6:00:47 4/6/2012 4 6 2012 6 671 522572 4818233 195 40
0:01:11 12/26/2009 12 26 2009 0 643 522400 4818232 196 40
0:00:25 4/6/2012 4 6 2012 0 658 522770 4818234 195 40
2:00:48 12/23/2013 12 23 2013 2 911 525247 4818242 88 40
8:00:48 4/25/2009 4 25 2009 8 646 522231 4818232 196 40
12:00:28 2/28/2014 2 28 2014 12 907 524017 4818238 124 39
0:00:49 2/8/2013 2 8 2013 0 677 521347 4818229 198 40
22:00:19 3/29/2009 3 29 2009 22 633 521537 4818230 198 40
4:00:54 1/17/2011 1 17 2011 4 647 522884 4818234 194 40
12:00:42 1/24/2010 1 24 2010 12 647 521472 4818230 198 40
14:00:47 1/28/2011 1 28 2011 14 655 521938 4818231 197 40
8:00:48 3/20/2010 3 20 2010 8 656 521224 4818229 198 40
2:00:13 3/30/2009 3 30 2009 2 633 521508 4818230 198 40
18:00:48 1/9/2013 1 9 2013 18 679 523413 4818236 193 40
12:00:41 12/25/2008 12 25 2008 12 635 524296 4818239 124 39
10:00:53 2/15/2014 2 15 2014 10 917 521197 4818229 199 40
12:01:18 2/21/2010 2 21 2010 12 647 526165 4818247 84 40
0:00:53 12/21/2010 12 21 2010 0 650 523310 4818236 193 40
2:00:56 3/22/2011 3 22 2011 2 662 523849 4818238 192 40
2:00:49 2/14/2009 2 14 2009 2 634 523655 4818237 192 40
14:00:47 1/18/2014 1 18 2014 14 914 520591 4818227 200 39
8:00:42 3/22/2009 3 22 2009 8 639 522378 4818233 196 40
10:00:51 2/3/2011 2 3 2011 10 641 521951 4818232 197 40
2:00:49 12/30/2008 12 30 2008 2 634 523474 4818237 193 40
18:00:55 12/29/2010 12 29 2010 18 646 523653 4818238 192 40
4:00:47 4/6/2012 4 6 2012 4 671 522568 4818234 195 40
22:00:47 12/1/2012 12 1 2012 22 670 523505 4818237 193 40
18:00:54 4/16/2012 4 16 2012 18 676 522819 4818235 194 40
18:00:54 3/29/2009 3 29 2009 18 633 521529 4818231 198 40
6:00:09 4/6/2008 4 6 2008 6 637 523432 4818237 193 40
4:00:55 3/27/2009 3 27 2009 4 640 521335 4818230 198 40
8:00:50 3/9/2013 3 9 2013 8 679 521454 4818231 198 40
2:00:53 12/15/2008 12 15 2008 2 634 522696 4818235 195 40
20:00:47 2/11/2014 2 11 2014 20 907 523649 4818238 192 40
8:00:56 4/14/2011 4 14 2011 8 801 521663 4818231 197 40
18:02:49 3/27/2009 3 27 2009 18 634 521311 4818230 198 40
4:00:43 3/13/2011 3 13 2011 4 655 521805 4818232 197 40
8:00:48 4/12/2012 4 12 2012 8 677 522192 4818233 196 40
12:00:41 3/4/2013 3 4 2013 12 658 521458 4818231 198 40
22:00:53 12/17/2012 12 17 2012 22 677 524400 4818241 124 39
14:00:48 12/22/2013 12 22 2013 14 908 521430 4818231 198 40
6:00:45 3/3/2014 3 3 2014 6 908 523475 4818238 193 40
4:00:33 3/6/2012 3 6 2012 4 663 523351 4818238 193 40
6:00:53 2/25/2011 2 25 2011 6 638 522365 4818234 196 40
18:00:46 3/24/2011 3 24 2011 18 654 521298 4818231 198 40
0:00:54 1/24/2010 1 24 2010 0 633 523439 4818238 193 40
12:00:55 12/24/2013 12 24 2013 12 907 521622 4818232 197 40
12:00:25 12/6/2011 12 6 2011 12 659 521513 4818231 198 40
0:00:27 4/28/2011 4 28 2011 0 664 522775 4818236 195 40
8:00:52 2/25/2009 2 25 2009 8 633 522422 4818234 195 40
10:01:47 2/21/2010 2 21 2010 10 638 525951 4818247 85 40
10:00:20 3/24/2009 3 24 2009 10 633 522049 4818233 196 40
18:00:53 2/19/2014 2 19 2014 18 916 522753 4818236 195 40
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16:00:38 12/23/2013 12 23 2013 16 908 521398 4818231 198 40
4:00:20 3/30/2011 3 30 2011 4 660 525791 4818247 85 40
8:00:26 2/3/2011 2 3 2011 8 642 524026 4818240 124 39
8:00:41 12/12/2011 12 12 2011 8 667 524413 4818242 86 40
2:00:55 2/3/2011 2 3 2011 2 642 524015 4818240 124 39
22:00:47 3/26/2014 3 26 2014 22 918 525956 4818248 85 40
2:00:50 2/8/2009 2 8 2009 2 637 525268 4818245 88 40
20:00:29 12/21/2013 12 21 2013 20 909 522599 4818236 195 40
2:00:41 12/13/2008 12 13 2008 2 634 522588 4818236 195 40
6:00:53 12/6/2010 12 6 2010 6 641 522594 4818236 195 40
0:00:49 12/26/2009 12 26 2009 0 638 522527 4818236 195 40
18:00:50 4/10/2009 4 10 2009 18 639 522897 4818237 194 40
22:00:37 1/28/2011 1 28 2011 22 654 522101 4818234 196 40
4:01:20 11/25/2010 11 25 2010 4 647 522501 4818236 195 40
6:00:51 1/24/2010 1 24 2010 6 633 523471 4818239 193 40
10:00:51 2/2/2014 2 2 2014 10 909 521502 4818232 198 40
14:00:16 3/18/2010 3 18 2010 14 801 521920 4818234 197 40
10:00:54 2/24/2011 2 24 2011 10 639 522443 4818236 195 40
8:00:53 1/8/2010 1 8 2010 8 639 521483 4818232 198 40
20:00:48 12/21/2013 12 21 2013 20 908 521415 4818232 198 40
4:00:56 4/30/2011 4 30 2011 4 666 525805 4818248 85 40
16:01:18 1/10/2011 1 10 2011 16 647 524886 4818244 87 40
4:00:42 11/29/2010 11 29 2010 4 655 522751 4818237 195 40
16:00:53 2/6/2011 2 6 2011 16 642 524139 4818242 124 39
8:00:49 11/26/2010 11 26 2010 8 654 521691 4818233 197 40
10:00:42 11/29/2010 11 29 2010 10 643 525249 4818246 88 40
14:00:41 12/28/2010 12 28 2010 14 646 523688 4818240 192 40
18:00:55 4/4/2009 4 4 2009 18 647 520412 4818229 200 39
6:00:56 2/3/2011 2 3 2011 6 642 524013 4818241 192 40
2:00:26 2/22/2010 2 22 2010 2 640 525314 4818246 88 40
22:00:47 4/12/2012 4 12 2012 22 677 523052 4818238 194 40
0:00:53 12/3/2012 12 3 2012 0 675 525688 4818248 85 40
0:00:53 1/26/2010 1 26 2010 0 643 524347 4818243 124 39
0:00:48 1/7/2011 1 7 2011 0 639 523347 4818239 193 40
10:00:45 3/17/2011 3 17 2011 10 658 521982 4818235 197 40
10:00:56 12/28/2009 12 28 2009 10 643 521607 4818234 197 40
0:00:19 3/25/2009 3 25 2009 0 642 522610 4818237 195 40
12:00:54 2/9/2011 2 9 2011 12 647 522508 4818237 195 40
18:00:41 3/30/2011 3 30 2011 18 658 524623 4818244 86 40
10:00:49 3/16/2013 3 16 2013 10 658 521467 4818233 198 40
22:00:55 1/28/2011 1 28 2011 22 655 522014 4818235 196 40
4:00:54 3/24/2009 3 24 2009 4 639 522209 4818236 196 40
12:00:48 4/19/2009 4 19 2009 12 640 526486 4818251 83 40
18:01:24 2/7/2011 2 7 2011 18 638 523636 4818241 192 40
6:00:54 3/9/2013 3 9 2013 6 677 521379 4818233 198 40
10:00:55 12/27/2012 12 27 2012 10 663 521017 4818232 199 40
8:00:53 3/12/2010 3 12 2010 8 639 521847 4818235 197 40
18:00:20 3/4/2013 3 4 2013 18 658 521469 4818233 198 40
12:00:23 3/16/2013 3 16 2013 12 658 521472 4818233 198 40
22:00:35 4/1/2009 4 1 2009 22 633 521557 4818234 198 40
20:00:53 3/2/2014 3 2 2014 20 907 522967 4818238 194 40
0:00:57 2/22/2010 2 22 2010 0 640 525319 4818247 88 40
22:00:26 1/28/2009 1 28 2009 22 632 521436 4818233 198 40
2:00:41 1/23/2011 1 23 2011 2 654 521515 4818234 198 40
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10:01:11 12/28/2009 12 28 2009 10 646 521874 4818235 197 40
6:00:53 3/16/2009 3 16 2009 6 642 521809 4818235 197 40
10:00:26 3/16/2014 3 16 2014 10 907 521547 4818234 198 40
22:00:48 3/18/2010 3 18 2010 22 643 522527 4818237 195 40
8:00:41 4/1/2008 4 1 2008 8 634 521939 4818235 197 40
6:00:53 12/5/2010 12 5 2010 6 638 521417 4818233 198 40
0:00:51 4/9/2009 4 9 2009 0 647 520412 4818230 200 39
12:00:43 4/24/2009 4 24 2009 12 646 521937 4818235 197 40
2:00:24 12/21/2009 12 21 2009 2 647 523434 4818240 193 40
12:00:29 2/20/2011 2 20 2011 12 646 521624 4818234 197 40
2:00:42 4/15/2014 4 15 2014 2 908 525364 4818247 88 40
4:00:41 12/29/2010 12 29 2010 4 646 523686 4818241 192 40
22:00:47 2/11/2014 2 11 2014 22 907 523647 4818241 192 40
10:00:26 4/2/2011 4 2 2011 10 659 521209 4818233 198 40
6:00:35 3/27/2009 3 27 2009 6 638 521582 4818234 198 40
2:01:11 2/9/2013 2 9 2013 2 675 524000 4818243 192 40
10:00:35 1/19/2010 1 19 2010 10 633 521424 4818234 198 40
12:00:54 2/17/2011 2 17 2011 12 654 521805 4818235 197 40
4:00:54 12/21/2009 12 21 2009 4 640 524926 4818246 87 40
8:00:23 3/30/2011 3 30 2011 8 658 523840 4818242 192 40
6:00:47 12/3/2010 12 3 2010 6 642 525928 4818250 85 40
8:00:31 4/23/2014 4 23 2014 8 913 522549 4818238 195 40
10:00:48 12/25/2008 12 25 2008 10 635 524296 4818244 124 39
14:00:42 12/22/2010 12 22 2010 14 657 521528 4818235 198 40
14:00:50 3/14/2012 3 14 2012 14 665 522183 4818237 196 40
22:00:42 12/20/2011 12 20 2011 22 658 521649 4818235 197 40
10:00:41 1/16/2011 1 16 2011 10 646 521331 4818234 198 40
0:00:18 2/7/2011 2 7 2011 0 642 523865 4818243 192 40
18:00:48 3/13/2012 3 13 2012 18 666 522836 4818239 194 40
18:00:47 3/18/2013 3 18 2013 18 671 522483 4818238 195 40
16:00:53 12/3/2010 12 3 2010 16 642 525855 4818250 85 40
14:00:26 12/6/2011 12 6 2011 14 659 521507 4818235 198 40
20:00:23 4/7/2014 4 7 2014 20 914 520499 4818232 200 39
20:00:49 12/22/2013 12 22 2013 20 907 522744 4818239 195 40
22:00:53 2/15/2011 2 15 2011 22 639 524279 4818245 124 39
22:00:54 1/23/2010 1 23 2010 22 633 523424 4818242 193 40
2:00:54 3/31/2008 3 31 2008 2 634 523699 4818243 192 40
12:00:53 1/22/2010 1 22 2010 12 633 522298 4818238 196 40
22:00:24 1/8/2011 1 8 2011 22 647 523985 4818244 192 40
8:00:55 12/31/2010 12 31 2010 8 638 523242 4818241 193 40
20:00:37 4/19/2014 4 19 2014 20 907 523581 4818242 193 40
8:00:54 4/4/2012 4 4 2012 8 657 520848 4818233 199 40
18:00:54 11/29/2010 11 29 2010 18 647 522457 4818239 195 40
2:00:47 3/18/2010 3 18 2010 2 650 522723 4818239 195 40
10:00:21 1/2/2011 1 2 2011 10 657 521319 4818235 198 40
8:00:48 3/14/2011 3 14 2011 8 647 521833 4818237 197 40
12:00:53 1/26/2011 1 26 2011 12 641 522130 4818238 196 40
2:00:27 4/6/2012 4 6 2012 2 665 522576 4818239 195 40
12:00:53 2/22/2014 2 22 2014 12 917 521565 4818236 198 40
6:00:48 3/23/2010 3 23 2010 6 746 524394 4818245 124 39
10:00:47 4/19/2009 4 19 2009 10 640 526483 4818253 83 40
22:00:30 2/23/2009 2 23 2009 22 634 522178 4818238 196 40
0:00:47 1/28/2011 1 28 2011 0 646 523698 4818243 192 40
6:00:41 3/18/2011 3 18 2011 6 664 522020 4818237 196 40
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16:00:46 2/2/2011 2 2 2011 16 639 525566 4818250 88 40
4:00:48 3/10/2012 3 10 2012 4 658 521501 4818236 198 40
12:01:10 12/22/2012 12 22 2012 12 680 521487 4818236 198 40
10:00:49 5/7/2010 5 7 2010 10 640 521993 4818237 197 40
10:01:10 11/12/2011 11 12 2011 10 650 521352 4818235 198 40
12:00:53 3/22/2013 3 22 2013 12 679 521612 4818236 197 40
14:00:56 3/30/2009 3 30 2009 14 638 522129 4818238 196 40
4:01:12 4/2/2014 4 2 2014 4 916 521911 4818237 197 40
0:01:37 11/26/2010 11 26 2010 0 647 522874 4818241 194 40
18:00:54 12/17/2013 12 17 2013 18 908 521883 4818237 197 40
2:00:54 2/17/2013 2 17 2013 2 679 523406 4818242 193 40
22:01:12 2/7/2009 2 7 2009 22 633 524936 4818248 87 40
22:00:55 12/20/2012 12 20 2012 22 677 522019 4818238 196 40
18:00:36 3/4/2011 3 4 2011 18 650 523245 4818242 193 40
6:00:23 4/9/2011 4 9 2011 6 663 521923 4818238 197 40
14:00:26 12/22/2012 12 22 2012 14 658 521474 4818236 198 40
8:00:42 4/4/2009 4 4 2009 8 637 522019 4818238 196 40
18:00:41 3/17/2011 3 17 2011 18 658 521723 4818237 197 40
18:00:47 1/25/2011 1 25 2011 18 638 523650 4818243 192 40
4:00:49 3/23/2010 3 23 2010 4 746 524396 4818246 124 39
14:00:25 3/25/2011 3 25 2011 14 801 521582 4818237 198 40
4:00:54 3/12/2010 3 12 2010 4 638 521987 4818238 197 40
12:00:41 2/21/2010 2 21 2010 12 638 525950 4818252 85 40
4:00:35 2/3/2011 2 3 2011 4 642 524012 4818245 192 40
16:00:23 12/6/2011 12 6 2011 16 659 521506 4818236 198 40
22:00:53 4/8/2009 4 8 2009 22 648 524290 4818246 124 39
16:00:49 12/22/2012 12 22 2012 16 658 521470 4818236 198 40
12:00:23 4/2/2011 4 2 2011 12 659 521208 4818236 198 40
8:01:07 12/25/2012 12 25 2012 8 670 521544 4818237 198 40
22:00:47 4/25/2013 4 25 2013 22 679 520387 4818233 201 6
18:00:54 3/14/2011 3 14 2011 18 650 523423 4818243 193 40
16:00:47 2/1/2010 2 1 2010 16 643 522454 4818240 195 40
10:00:42 1/13/2014 1 13 2014 10 671 523999 4818245 192 40
0:00:55 4/8/2009 4 8 2009 0 648 525740 4818252 85 40
14:00:25 1/6/2010 1 6 2010 14 638 521480 4818237 198 40
8:00:53 3/31/2011 3 31 2011 8 654 521782 4818238 197 40
2:00:54 3/25/2014 3 25 2014 2 917 522740 4818241 195 40
10:00:47 2/8/2014 2 8 2014 10 917 521482 4818237 198 40
10:00:16 1/2/2011 1 2 2011 10 801 521013 4818235 199 40
4:00:53 4/9/2011 4 9 2011 4 801 521988 4818239 197 40
18:00:30 1/22/2011 1 22 2011 18 639 523762 4818245 192 40
22:00:42 12/17/2013 12 17 2013 22 908 521893 4818238 197 40
6:00:55 12/31/2013 12 31 2013 6 911 523413 4818243 193 40
14:00:48 4/19/2011 4 19 2011 14 663 521120 4818236 199 40
6:00:47 4/3/2014 4 3 2014 6 916 525013 4818249 87 40
16:00:16 3/27/2008 3 27 2008 16 636 521002 4818236 199 40
4:00:56 3/4/2009 3 4 2009 4 633 522170 4818239 196 40
8:00:46 3/27/2010 3 27 2010 8 656 523996 4818246 192 40
16:00:47 2/19/2011 2 19 2011 16 650 521270 4818237 198 40
2:00:32 3/25/2010 3 25 2010 2 652 522810 4818242 194 40
16:00:53 2/28/2014 2 28 2014 16 909 526039 4818254 84 40
8:00:28 12/24/2013 12 24 2013 8 909 522562 4818241 195 40
22:00:48 2/4/2012 2 4 2012 22 665 524664 4818248 86 40
20:00:47 4/18/2014 4 18 2014 20 914 523613 4818245 192 40
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8:00:47 3/26/2009 3 26 2009 8 642 522649 4818241 195 40
18:01:00 1/18/2014 1 18 2014 18 914 520464 4818234 200 39
0:00:55 4/6/2012 4 6 2012 0 665 522576 4818241 195 40
14:00:53 2/11/2014 2 11 2014 14 909 521839 4818239 197 40
4:01:55 2/18/2011 2 18 2011 4 639 525542 4818252 88 40
10:00:47 1/3/2012 1 3 2012 10 658 521331 4818237 198 40
0:00:47 2/12/2014 2 12 2014 0 907 523644 4818245 192 40
10:00:38 4/4/2012 4 4 2012 10 657 520871 4818236 199 40
12:00:38 2/13/2009 2 13 2009 12 634 525382 4818251 88 40
10:00:48 3/27/2010 3 27 2010 10 647 521859 4818239 197 40
12:00:42 2/1/2010 2 1 2010 12 643 522467 4818241 195 40
4:00:41 4/20/2008 4 20 2008 4 631 522798 4818242 195 40
8:00:44 3/23/2009 3 23 2009 8 647 521656 4818238 197 40
18:00:47 3/23/2009 3 23 2009 18 633 522323 4818241 196 40
0:00:53 3/3/2011 3 3 2011 0 801 523359 4818244 193 40
0:00:42 1/30/2011 1 30 2011 0 654 521526 4818238 198 40
12:00:48 3/8/2013 3 8 2013 12 677 522069 4818240 196 40
4:00:56 3/7/2011 3 7 2011 4 650 521732 4818239 197 40
18:00:55 4/1/2012 4 1 2012 18 678 525804 4818253 85 40
8:00:54 3/3/2011 3 3 2011 8 653 522373 4818241 196 40
20:00:55 2/18/2013 2 18 2013 20 677 521572 4818238 198 40
10:00:50 12/24/2013 12 24 2013 10 909 521685 4818239 197 40
10:00:54 3/31/2009 3 31 2009 10 634 522549 4818242 195 40
2:00:48 3/23/2010 3 23 2010 2 746 524398 4818248 124 39
0:00:21 12/2/2012 12 2 2012 0 670 523448 4818245 193 40
22:00:56 2/12/2010 2 12 2010 22 639 526218 4818255 84 40
22:00:54 1/25/2011 1 25 2011 22 638 523649 4818245 192 40
18:00:41 2/24/2010 2 24 2010 18 638 524251 4818248 124 39
10:00:31 3/25/2011 3 25 2011 10 664 521782 4818239 197 40
22:00:20 4/19/2008 4 19 2008 22 633 522815 4818243 194 40
8:00:54 1/25/2010 1 25 2010 8 644 525924 4818254 85 40
22:00:53 1/22/2011 1 22 2011 22 639 523765 4818246 192 40
16:00:23 12/22/2013 12 22 2013 16 908 521412 4818238 198 40
8:00:55 4/3/2011 4 3 2011 8 647 521714 4818239 197 40
10:00:56 4/17/2011 4 17 2011 10 641 521988 4818240 197 40
18:00:48 2/14/2011 2 14 2011 18 639 524244 4818248 124 39
18:00:55 4/6/2011 4 6 2011 18 669 526358 4818256 84 40
14:01:48 2/8/2011 2 8 2011 14 654 520780 4818236 200 39
16:00:18 1/21/2010 1 21 2010 16 642 524549 4818249 86 40
16:00:20 2/25/2009 2 25 2009 16 637 525738 4818253 85 40
10:00:53 2/27/2011 2 27 2011 10 654 521555 4818239 198 40
22:00:54 4/19/2014 4 19 2014 22 909 522135 4818241 196 40
6:00:20 2/25/2011 2 25 2011 6 801 522602 4818242 195 40
14:00:48 1/24/2010 1 24 2010 14 641 521404 4818238 198 40
14:00:47 1/26/2011 1 26 2011 14 655 522373 4818241 196 40
8:01:04 2/1/2010 2 1 2010 8 640 522659 4818242 195 40
6:00:53 3/24/2009 3 24 2009 6 639 522207 4818241 196 40
14:00:36 1/6/2010 1 6 2010 14 639 521530 4818239 198 40
0:01:12 2/10/2013 2 10 2013 0 675 524296 4818248 124 39
18:00:47 3/20/2013 3 20 2013 18 663 522699 4818243 195 40
12:00:53 2/6/2011 2 6 2011 12 642 525351 4818252 88 40
12:01:12 1/15/2010 1 15 2010 12 646 521985 4818240 197 40
22:00:31 4/27/2011 4 27 2011 22 655 522507 4818242 195 40
4:00:29 3/30/2011 3 30 2011 4 659 525739 4818254 85 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:57 3/14/2011 3 14 2011 22 650 523423 4818245 193 40
22:00:53 3/30/2012 3 30 2012 22 675 525912 4818255 85 40
12:00:20 4/10/2011 4 10 2011 12 664 522691 4818243 195 40
22:00:55 11/29/2010 11 29 2010 22 647 522779 4818243 195 40
18:00:47 2/11/2009 2 11 2009 18 634 523588 4818246 193 40
18:00:24 12/29/2010 12 29 2010 18 642 523466 4818246 193 40
14:00:53 2/8/2011 2 8 2011 14 650 520747 4818237 200 39
18:00:56 1/30/2010 1 30 2010 18 647 520453 4818236 200 39
6:01:10 12/25/2012 12 25 2012 6 670 521542 4818239 198 40
18:00:45 1/25/2011 1 25 2011 18 638 523676 4818247 192 40
2:00:38 3/24/2014 3 24 2014 2 679 520499 4818236 200 39
18:00:47 4/10/2011 4 10 2011 18 801 522701 4818243 195 40
2:00:55 12/2/2012 12 2 2012 2 670 523472 4818246 193 40
18:00:47 2/28/2009 2 28 2009 18 637 523543 4818246 193 40
8:00:53 4/6/2011 4 6 2011 8 650 523858 4818247 192 40
0:00:53 2/5/2012 2 5 2012 0 665 524666 4818250 86 40
8:00:44 12/9/2010 12 9 2010 8 639 524333 4818249 124 39
14:00:55 1/22/2011 1 22 2011 14 641 521725 4818240 197 40
4:00:35 4/9/2011 4 9 2011 4 663 521917 4818241 197 40
18:01:11 12/25/2008 12 25 2008 18 632 521641 4818240 197 40
8:01:14 12/10/2008 12 10 2008 8 633 525782 4818255 85 40
8:00:42 4/17/2011 4 17 2011 8 641 521991 4818241 197 40
6:00:53 4/9/2011 4 9 2011 6 801 521991 4818241 197 40
4:00:49 1/23/2011 1 23 2011 4 638 523966 4818248 192 40
8:00:54 1/24/2010 1 24 2010 8 633 523480 4818246 193 40
20:00:42 12/23/2011 12 23 2011 20 658 521471 4818240 198 40
6:00:48 11/22/2011 11 22 2011 6 662 521655 4818240 197 40
18:00:51 3/31/2009 3 31 2009 18 646 523234 4818246 193 40
2:00:47 1/25/2011 1 25 2011 2 642 523848 4818248 192 40
2:00:33 3/26/2009 3 26 2009 2 638 521865 4818241 197 40
18:01:12 4/12/2012 4 12 2012 18 677 522906 4818245 194 40
2:00:54 1/26/2009 1 26 2009 2 637 526622 4818258 83 40
22:00:53 4/11/2009 4 11 2009 22 641 520473 4818237 200 39
18:00:41 3/16/2011 3 16 2011 18 650 524307 4818250 124 39
2:00:53 3/25/2009 3 25 2009 2 642 522574 4818244 195 40
12:00:59 2/17/2014 2 17 2014 12 916 521608 4818240 197 40
6:00:12 11/20/2013 11 20 2013 6 914 523444 4818247 193 40
2:01:20 3/13/2010 3 13 2010 2 642 522613 4818244 195 40
0:00:49 4/12/2009 4 12 2009 0 641 520474 4818237 200 39
8:00:54 4/3/2009 4 3 2009 8 634 521840 4818241 197 40
2:01:09 3/10/2014 3 10 2014 2 908 525504 4818254 88 40
18:00:53 1/5/2013 1 5 2013 18 665 524036 4818249 124 39
10:00:47 3/28/2011 3 28 2011 10 666 521798 4818241 197 40
22:00:55 1/27/2011 1 27 2011 22 646 523705 4818248 192 40
6:00:55 2/14/2011 2 14 2011 6 646 524277 4818250 124 39
14:01:12 2/8/2014 2 8 2014 14 908 525624 4818255 85 40
10:01:19 1/2/2014 1 2 2014 10 914 521214 4818240 198 40
4:00:24 3/27/2009 3 27 2009 4 638 521584 4818241 198 40
18:00:42 4/4/2011 4 4 2011 18 668 525805 4818256 85 40
2:00:44 1/23/2011 1 23 2011 2 638 523972 4818249 192 40
22:00:56 4/24/2013 4 24 2013 22 679 522141 4818243 196 40
12:00:43 1/19/2010 1 19 2010 12 633 521427 4818240 198 40
0:00:54 2/16/2011 2 16 2011 0 639 524315 4818250 124 39
16:01:00 3/20/2010 3 20 2010 16 656 521153 4818240 199 40
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6:00:56 3/18/2011 3 18 2011 6 654 521992 4818242 197 40
2:00:25 4/6/2008 4 6 2008 2 632 523427 4818247 193 40
0:00:54 4/8/2009 4 8 2009 0 640 526279 4818258 84 40
2:00:48 12/24/2011 12 24 2011 2 658 521470 4818241 198 40
6:00:56 12/29/2010 12 29 2010 6 646 523688 4818248 192 40
4:00:53 4/15/2012 4 15 2012 4 665 522588 4818244 195 40
16:00:50 2/17/2010 2 17 2010 16 640 525156 4818254 87 40
8:00:44 2/4/2012 2 4 2012 8 663 524695 4818252 86 40
6:00:54 3/7/2011 3 7 2011 6 641 521869 4818242 197 40
4:00:53 3/3/2011 3 3 2011 4 801 523346 4818247 193 40
18:00:54 3/2/2011 3 2 2011 18 801 523358 4818247 193 40
2:00:44 1/7/2010 1 7 2010 2 641 521386 4818241 198 40
10:00:47 1/9/2011 1 9 2011 10 641 521350 4818241 198 40
6:00:42 12/24/2011 12 24 2011 6 658 521469 4818241 198 40
12:00:55 2/16/2010 2 16 2010 12 640 524605 4818252 86 40
4:01:18 4/2/2014 4 2 2014 4 907 521895 4818243 197 40
16:00:54 1/7/2013 1 7 2013 16 665 524034 4818250 124 39
22:00:47 3/28/2010 3 28 2010 22 653 526545 4818259 83 40
22:01:08 3/24/2010 3 24 2010 22 647 520475 4818238 200 39
10:00:48 4/22/2011 4 22 2011 10 658 524009 4818250 192 40
6:00:54 2/7/2013 2 7 2013 6 677 521393 4818241 198 40
18:00:50 2/5/2011 2 5 2011 18 647 520727 4818239 200 39
10:00:42 1/13/2014 1 13 2014 10 908 523970 4818250 192 40
16:00:31 12/9/2008 12 9 2008 16 633 525441 4818255 88 40
6:00:47 4/6/2012 4 6 2012 6 665 522577 4818245 195 40
22:00:49 12/22/2013 12 22 2013 22 907 522755 4818246 195 40
6:00:41 4/10/2011 4 10 2011 6 655 521888 4818243 197 40
22:00:18 3/2/2011 3 2 2011 22 801 523369 4818248 193 40
16:00:52 3/26/2010 3 26 2010 16 643 525345 4818255 88 40
6:00:46 11/26/2010 11 26 2010 6 651 522380 4818245 196 40
8:00:54 3/24/2010 3 24 2010 8 643 521419 4818241 198 40
6:00:47 2/8/2014 2 8 2014 6 907 523968 4818250 192 40
18:00:54 4/10/2011 4 10 2011 18 801 520362 4818238 201 6
16:00:41 4/19/2009 4 19 2009 16 640 526498 4818260 83 40
18:00:40 4/6/2014 4 6 2014 18 916 522739 4818246 195 40
18:00:53 4/8/2009 4 8 2009 18 640 525669 4818257 85 40
20:00:45 2/19/2013 2 19 2013 20 663 521559 4818242 198 40
8:00:25 3/28/2011 3 28 2011 8 663 522025 4818244 196 40
6:00:47 3/16/2009 3 16 2009 6 640 522791 4818246 195 40
8:01:11 3/7/2012 3 7 2012 8 666 521954 4818243 197 40
10:00:43 2/6/2011 2 6 2011 10 654 525527 4818256 88 40
16:00:32 1/5/2013 1 5 2013 16 663 524161 4818251 124 39
4:00:53 1/26/2009 1 26 2009 4 637 526622 4818260 83 40
12:00:47 1/15/2011 1 15 2011 12 646 521354 4818242 198 40
22:00:55 3/10/2014 3 10 2014 22 918 525265 4818255 88 40
4:00:47 4/6/2012 4 6 2012 4 665 522577 4818246 195 40
10:00:46 12/29/2013 12 29 2013 10 671 521512 4818242 198 40
2:00:47 1/1/2013 1 1 2013 2 657 520372 4818239 201 6
14:00:27 1/7/2013 1 7 2013 14 665 524098 4818251 124 39
6:00:33 3/12/2010 3 12 2010 6 638 521993 4818244 197 40
4:00:48 3/13/2010 3 13 2010 4 642 522843 4818247 194 40
0:00:48 2/28/2014 2 28 2014 0 916 525495 4818256 88 40
16:00:50 2/26/2011 2 26 2011 16 650 521016 4818241 199 40
18:00:49 4/8/2013 4 8 2013 18 679 521889 4818244 197 40
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6:00:44 3/26/2009 3 26 2009 6 639 521968 4818244 197 40
8:00:21 3/30/2009 3 30 2009 8 633 521920 4818244 197 40
8:00:24 1/30/2011 1 30 2011 8 654 522437 4818246 195 40
10:00:54 3/21/2014 3 21 2014 10 679 522016 4818244 196 40
8:00:54 3/30/2011 3 30 2011 8 662 523783 4818250 192 40
2:00:55 3/15/2011 3 15 2011 2 650 523090 4818248 194 40
4:00:48 4/28/2011 4 28 2011 4 667 526537 4818261 83 40
4:00:48 12/31/2013 12 31 2013 4 911 523412 4818249 193 40
10:00:44 1/9/2012 1 9 2012 10 658 521404 4818242 198 40
8:00:49 2/8/2014 2 8 2014 8 907 523964 4818251 192 40
22:00:15 4/11/2009 4 11 2009 22 644 525741 4818258 85 40
2:02:41 4/12/2009 4 12 2009 2 641 520476 4818240 200 39
8:00:42 2/26/2009 2 26 2009 8 633 521552 4818243 198 40
6:00:50 11/18/2013 11 18 2013 6 914 522792 4818247 195 40
0:00:50 4/8/2010 4 8 2010 0 654 522628 4818247 195 40
12:00:23 4/4/2009 4 4 2009 12 640 521313 4818243 198 40
12:00:42 2/18/2013 2 18 2013 12 677 521589 4818244 198 40
10:00:28 3/28/2008 3 28 2008 10 636 521507 4818243 198 40
12:00:53 12/30/2009 12 30 2009 12 638 521994 4818245 197 40
10:00:48 3/17/2011 3 17 2011 10 654 522036 4818245 196 40
2:00:53 3/3/2011 3 3 2011 2 801 523350 4818250 193 40
12:00:30 1/6/2010 1 6 2010 12 647 521532 4818244 198 40
12:00:56 12/26/2009 12 26 2009 12 646 521957 4818245 197 40
10:00:41 1/15/2010 1 15 2010 10 646 521991 4818245 197 40
4:00:47 4/3/2008 4 3 2008 4 634 523576 4818250 193 40
10:00:42 2/1/2010 2 1 2010 10 643 522460 4818247 195 40
10:00:26 3/28/2011 3 28 2011 10 658 521732 4818244 197 40
10:00:48 1/7/2013 1 7 2013 10 665 524116 4818252 124 39
20:00:54 4/9/2013 4 9 2013 20 677 522540 4818247 195 40
18:00:55 12/7/2010 12 7 2010 18 655 524663 4818254 86 40
18:00:25 3/29/2011 3 29 2011 18 667 525260 4818257 88 40
2:00:42 2/25/2011 2 25 2011 2 638 522303 4818246 196 40
4:00:29 2/24/2014 2 24 2014 4 907 523701 4818251 192 40
12:00:55 1/22/2012 1 22 2012 12 665 521405 4818243 198 40
2:00:42 1/6/2012 1 6 2012 2 663 522650 4818248 195 40
12:00:18 4/10/2011 4 10 2011 12 654 522775 4818248 195 40
6:00:53 2/24/2009 2 24 2009 6 634 522227 4818246 196 40
18:00:26 12/25/2009 12 25 2009 18 643 522385 4818247 196 40
0:00:37 4/9/2009 4 9 2009 0 642 525628 4818258 85 40
0:00:41 4/9/2012 4 9 2012 0 678 524960 4818256 87 40
22:00:34 4/21/2008 4 21 2008 22 636 523007 4818249 194 40
6:00:26 2/4/2012 2 4 2012 6 663 524687 4818255 86 40
16:00:49 4/19/2009 4 19 2009 16 644 522552 4818247 195 40
22:00:54 3/30/2008 3 30 2008 22 631 522951 4818249 194 40
8:00:55 4/5/2011 4 5 2011 8 663 523881 4818252 192 40
8:01:11 3/26/2009 3 26 2009 8 639 522578 4818248 195 40
16:00:46 1/26/2011 1 26 2011 16 641 522198 4818246 196 40
10:00:53 2/27/2014 2 27 2014 10 914 522240 4818247 196 40
6:00:49 1/7/2010 1 7 2010 6 647 521474 4818244 198 40
0:00:42 3/25/2008 3 25 2008 0 632 523255 4818250 193 40
18:00:42 2/2/2011 2 2 2011 18 642 524286 4818254 124 39
18:00:50 1/28/2009 1 28 2009 18 632 521382 4818244 198 40
4:00:37 3/4/2010 3 4 2010 4 640 525274 4818258 88 40
0:00:12 3/31/2012 3 31 2012 0 675 525908 4818260 85 40
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10:00:24 3/17/2011 3 17 2011 10 801 522240 4818247 196 40
10:00:54 4/7/2013 4 7 2013 10 658 522320 4818247 196 40
18:00:44 1/26/2011 1 26 2011 18 647 522811 4818249 194 40
2:00:53 11/20/2010 11 20 2010 2 654 522385 4818247 196 40
10:00:55 3/24/2010 3 24 2010 10 643 521419 4818244 198 40
8:00:54 2/18/2010 2 18 2010 8 647 525226 4818257 88 40
4:00:54 2/24/2009 2 24 2009 4 634 522227 4818247 196 40
22:00:47 3/24/2010 3 24 2010 22 640 522631 4818248 195 40
22:00:36 12/3/2012 12 3 2012 22 670 525496 4818259 88 40
0:00:36 2/13/2012 2 13 2012 0 665 525552 4818259 88 40
18:00:53 2/5/2011 2 5 2011 18 642 523977 4818253 192 40
8:00:44 12/24/2012 12 24 2012 8 658 521533 4818245 198 40
8:00:53 12/4/2012 12 4 2012 8 677 525649 4818259 85 40
16:00:47 2/8/2014 2 8 2014 16 907 525674 4818259 85 40
14:00:44 2/25/2009 2 25 2009 14 637 525734 4818260 85 40
2:00:53 2/13/2012 2 13 2012 2 665 525550 4818259 88 40
20:00:43 3/10/2014 3 10 2014 20 918 525254 4818258 88 40
0:00:56 1/30/2011 1 30 2011 0 638 522104 4818247 196 40
10:01:17 3/16/2013 3 16 2013 10 677 521383 4818245 198 40
2:00:48 3/12/2010 3 12 2010 2 638 521988 4818247 197 40
18:00:26 1/28/2009 1 28 2009 18 632 521435 4818245 198 40
4:00:25 12/24/2011 12 24 2011 4 658 521469 4818245 198 40
4:00:54 2/4/2012 2 4 2012 4 663 524693 4818256 86 40
12:00:36 2/3/2010 2 3 2010 12 643 524323 4818255 124 39
8:00:48 1/21/2013 1 21 2013 8 665 523786 4818253 192 40
18:00:54 3/8/2010 3 8 2010 18 642 526469 4818263 83 40
12:00:13 3/14/2012 3 14 2012 12 665 522171 4818247 196 40
14:00:56 2/17/2013 2 17 2013 14 679 525931 4818261 85 40
14:00:47 4/5/2008 4 5 2008 14 633 522859 4818250 194 40
8:00:08 4/19/2008 4 19 2008 8 633 521157 4818244 199 40
4:00:25 3/26/2009 3 26 2009 4 639 521967 4818247 197 40
2:00:41 2/4/2012 2 4 2012 2 663 524689 4818256 86 40
0:00:47 12/24/2011 12 24 2011 0 658 521462 4818245 198 40
4:00:42 11/27/2010 11 27 2010 4 655 522063 4818247 196 40
4:00:41 3/3/2014 3 3 2014 4 907 523259 4818251 193 40
0:00:54 2/7/2011 2 7 2011 0 650 521361 4818245 198 40
18:00:55 12/29/2010 12 29 2010 18 646 523680 4818253 192 40
18:00:53 1/8/2011 1 8 2011 18 647 524042 4818254 124 39
20:00:53 2/4/2012 2 4 2012 20 665 524664 4818257 86 40
4:01:32 2/7/2013 2 7 2013 4 677 521392 4818245 198 40
8:00:50 4/23/2009 4 23 2009 8 642 525723 4818261 85 40
12:00:49 2/6/2011 2 6 2011 12 655 525322 4818259 88 40
0:00:53 3/29/2010 3 29 2010 0 653 526539 4818264 83 40
16:00:42 2/17/2010 2 17 2010 16 633 525356 4818259 88 40
22:00:44 12/4/2010 12 4 2010 22 638 521503 4818246 198 40
0:00:56 12/16/2012 12 16 2012 0 677 523373 4818252 193 40
2:00:54 12/25/2009 12 25 2009 2 638 522102 4818248 196 40
8:00:42 4/5/2011 4 5 2011 8 660 523937 4818254 192 40
8:00:48 3/24/2010 3 24 2010 8 801 521521 4818246 198 40
8:00:53 3/30/2009 3 30 2009 8 638 521950 4818247 197 40
18:00:54 1/22/2011 1 22 2011 18 638 523931 4818254 192 40
8:00:53 1/26/2009 1 26 2009 8 637 526621 4818265 83 40
0:00:45 12/20/2009 12 20 2009 0 640 523346 4818252 193 40
6:00:47 2/24/2014 2 24 2014 6 907 523703 4818254 192 40
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22:00:21 12/23/2011 12 23 2011 22 658 521471 4818246 198 40
0:00:42 4/8/2009 4 8 2009 0 633 521211 4818245 198 40
18:00:55 12/23/2013 12 23 2013 18 908 521398 4818246 198 40
8:00:53 4/30/2010 4 30 2010 8 646 522208 4818249 196 40
0:00:42 4/9/2009 4 9 2009 0 646 522875 4818251 194 40
18:00:43 4/16/2012 4 16 2012 18 677 523567 4818253 193 40
2:00:47 2/5/2012 2 5 2012 2 665 524667 4818257 86 40
18:00:52 11/18/2011 11 18 2011 18 665 524164 4818255 124 39
4:00:44 12/24/2012 12 24 2012 4 658 521539 4818247 198 40
6:00:20 11/26/2010 11 26 2010 6 638 521542 4818247 198 40
18:00:57 12/18/2012 12 18 2012 18 677 524526 4818257 86 40
8:00:43 4/3/2011 4 3 2011 8 663 521695 4818247 197 40
20:00:49 12/21/2013 12 21 2013 20 907 522686 4818250 195 40
12:00:55 12/29/2013 12 29 2013 12 917 521703 4818247 197 40
2:00:39 3/17/2009 3 17 2009 2 633 522941 4818251 194 40
2:00:46 2/9/2013 2 9 2013 2 663 523990 4818255 192 40
0:00:47 4/2/2009 4 2 2009 0 638 521630 4818247 197 40
22:00:41 3/16/2009 3 16 2009 22 642 523210 4818252 194 40
18:00:53 2/12/2011 2 12 2011 18 801 523967 4818255 192 40
22:00:58 12/19/2009 12 19 2009 22 640 523371 4818253 193 40
14:00:38 2/17/2010 2 17 2010 14 640 525155 4818259 87 40
4:00:43 4/6/2012 4 6 2012 4 658 522732 4818251 195 40
14:00:40 3/14/2014 3 14 2014 14 907 521841 4818248 197 40
18:00:48 3/19/2011 3 19 2011 18 666 523089 4818252 194 40
4:00:56 4/14/2012 4 14 2012 4 666 525340 4818260 88 40
16:00:48 1/29/2009 1 29 2009 16 632 521861 4818248 197 40
6:00:24 1/2/2012 1 2 2012 6 658 522553 4818250 195 40
18:00:44 1/25/2009 1 25 2009 18 637 526635 4818265 83 40
22:00:49 1/29/2011 1 29 2011 22 654 521505 4818247 198 40
0:00:40 1/23/2011 1 23 2011 0 654 521514 4818247 198 40
22:00:41 12/18/2008 12 18 2008 22 633 525658 4818262 85 40
2:00:50 12/15/2013 12 15 2013 2 907 524328 4818257 124 39
18:00:54 3/31/2009 3 31 2009 18 635 522706 4818251 195 40
0:01:18 2/9/2013 2 9 2013 0 675 524009 4818256 192 40
22:00:35 4/21/2009 4 21 2009 22 639 524450 4818257 86 40
18:00:42 12/29/2009 12 29 2009 18 633 521514 4818247 198 40
14:00:44 1/5/2009 1 5 2009 14 634 521692 4818248 197 40
14:00:54 2/19/2014 2 19 2014 14 917 522556 4818251 195 40
6:00:42 4/26/2010 4 26 2010 6 646 522374 4818250 196 40
4:00:48 1/2/2013 1 2 2013 4 658 522865 4818252 194 40
22:00:53 2/15/2011 2 15 2011 22 646 523977 4818256 192 40
2:00:54 1/25/2011 1 25 2011 2 650 523866 4818256 192 40
4:00:43 2/25/2011 2 25 2011 4 801 522597 4818251 195 40
10:00:54 12/26/2012 12 26 2012 10 663 521513 4818248 198 40
18:00:53 4/1/2009 4 1 2009 18 638 521632 4818248 197 40
18:00:50 12/11/2010 12 11 2010 18 642 525397 4818261 88 40
10:00:54 2/20/2010 2 20 2010 10 640 525836 4818263 85 40
8:00:33 4/5/2008 4 5 2008 8 633 521819 4818249 197 40
14:00:42 1/7/2010 1 7 2010 14 641 521330 4818247 198 40
16:01:02 2/3/2013 2 3 2013 16 677 521039 4818246 199 40
18:00:53 12/23/2009 12 23 2009 18 640 522226 4818250 196 40
14:00:21 12/24/2012 12 24 2012 14 658 521475 4818248 198 40
14:00:54 12/31/2012 12 31 2012 14 674 521373 4818248 198 40
4:00:53 2/9/2013 2 9 2013 4 675 523998 4818256 192 40
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12:00:42 4/10/2011 4 10 2011 12 661 522351 4818251 196 40
8:00:56 4/4/2008 4 4 2008 8 633 521701 4818249 197 40
18:00:47 4/15/2009 4 15 2009 18 646 524708 4818259 86 40
18:00:42 3/4/2013 3 4 2013 18 679 521552 4818248 198 40
8:00:45 3/14/2011 3 14 2011 8 655 521877 4818249 197 40
16:01:23 4/8/2009 4 8 2009 16 643 524483 4818258 86 40
16:00:21 2/15/2014 2 15 2014 16 916 520812 4818246 199 40
6:00:47 1/26/2009 1 26 2009 6 637 526620 4818267 83 40
14:00:55 4/2/2011 4 2 2011 14 647 521176 4818247 199 40
10:02:02 3/2/2009 3 2 2009 10 633 522209 4818251 196 40
22:00:54 3/31/2012 3 31 2012 22 665 522490 4818252 195 40
6:00:54 2/24/2013 2 24 2013 6 663 523411 4818255 193 40
6:00:55 2/9/2013 2 9 2013 6 675 523993 4818257 192 40
16:00:41 4/25/2008 4 25 2008 16 631 521462 4818248 198 40
2:00:54 1/4/2011 1 4 2011 2 801 520923 4818247 199 40
12:00:55 2/3/2011 2 3 2011 12 657 522460 4818252 195 40
6:00:54 4/9/2014 4 9 2014 6 908 526561 4818267 83 40
0:00:56 12/13/2008 12 13 2008 0 634 522482 4818252 195 40
14:01:17 4/6/2010 4 6 2010 14 639 522579 4818252 195 40
18:00:42 12/6/2011 12 6 2011 18 659 521568 4818249 198 40
0:00:24 2/9/2011 2 9 2011 0 801 523568 4818256 193 40
16:00:48 2/2/2014 2 2 2014 16 917 520902 4818247 199 40
18:00:55 1/1/2011 1 1 2011 18 801 520907 4818247 199 40
14:00:54 2/19/2011 2 19 2011 14 638 521348 4818248 198 40
18:00:36 12/4/2010 12 4 2010 18 638 521500 4818249 198 40
14:00:53 2/26/2011 2 26 2011 14 801 521545 4818249 198 40
22:00:47 4/10/2010 4 10 2010 22 651 522884 4818253 194 40
0:00:54 2/11/2013 2 11 2013 0 677 521354 4818248 198 40
8:00:52 12/18/2012 12 18 2012 8 680 522577 4818252 195 40
18:00:47 3/17/2011 3 17 2011 18 654 521346 4818248 198 40
22:00:55 2/2/2011 2 2 2011 22 642 524259 4818258 124 39
8:00:44 12/29/2010 12 29 2010 8 646 523682 4818256 192 40
8:00:30 2/7/2013 2 7 2013 8 677 521397 4818249 198 40
2:00:53 2/11/2013 2 11 2013 2 677 521346 4818249 198 40
18:00:47 12/28/2010 12 28 2010 18 646 523654 4818256 192 40
12:00:41 3/12/2010 3 12 2010 12 640 521332 4818249 198 40
10:00:54 12/29/2013 12 29 2013 10 917 521705 4818250 197 40
12:00:55 3/25/2011 3 25 2011 12 664 521784 4818250 197 40
0:00:54 1/9/2011 1 9 2011 0 647 524158 4818258 124 39
0:00:56 2/4/2012 2 4 2012 0 663 524695 4818260 86 40
2:00:53 4/9/2009 4 9 2009 2 646 522875 4818254 194 40
12:00:55 11/29/2009 11 29 2009 12 643 521765 4818250 197 40
12:00:24 2/17/2014 2 17 2014 12 909 521706 4818250 197 40
20:00:26 12/20/2011 12 20 2011 20 658 521474 4818249 198 40
10:00:41 4/17/2011 4 17 2011 10 647 521976 4818251 197 40
2:00:53 3/2/2013 3 2 2013 2 666 524277 4818259 124 39
4:00:54 2/9/2011 2 9 2011 4 801 523565 4818256 193 40
20:00:57 12/28/2012 12 28 2012 20 663 523249 4818255 193 40
2:00:24 12/8/2008 12 8 2008 2 633 522769 4818254 195 40
6:00:42 2/1/2010 2 1 2010 6 640 522653 4818253 195 40
12:01:02 1/20/2011 1 20 2011 12 641 522017       4818251 196     40
12:00:42        1/9/2011        1       9       2011    12      657     521261  4818249 198     40
22:00:54        1/29/2011       1       29      2011    22      638     522365  4818252 196     40
20:00:53        4/4/2014        4       4       2014    20      917     525093  4818262 87      40
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10:00:53        2/24/2011       2       24      2011    10      653     522679  4818254 195     40
2:00:54 2/7/2011        2       7       2011    2       655     523529  4818256 193     40
12:00:53        3/27/2012       3       27      2012    12      663     522301  4818252 196     40
4:01:48 3/23/2010       3       23      2010    4       640     522470  4818253 195     40
18:00:53        3/13/2012       3       13      2012    18      663     523069  4818255 194     40
6:00:21 12/28/2008      12      28      2008    6       632     523250  4818256 193     40
18:00:23        12/29/2008      12      29      2008    18      634     523428  4818256 193     40
6:00:48 4/30/2011       4       30      2011    6       667     524918  4818262 87      40
14:00:55        2/24/2011       2       24      2011    14      653     522812  4818254 194     40
22:00:48        12/28/2012      12      28      2012    22      663     523248  4818256 193     40
16:00:35        2/28/2013       2       28      2013    16      679     521051  4818249 199     40
22:00:48        3/20/2014       3       20      2014    22      917     525120  4818263 87      40
22:00:54        4/6/2009        4       6       2009    22      646     521150  4818249 199     40
6:01:03 3/17/2010       3       17      2010    6       657     521305  4818249 198     40
22:00:54        4/12/2014       4       12      2014    22      908     522796  4818254 195     40
12:00:27        1/6/2009        1       6       2009    12      633     522878  4818255 194     40
2:00:21 12/24/2012      12      24      2012    2       658     521554  4818250 198     40
8:00:48 1/30/2009       1       30      2009    8       632     522056  4818252 196     40
14:00:21        2/17/2010       2       17      2010    14      633     525353  4818264 88      40
2:01:01 4/14/2014       4       14      2014    2       916     525455  4818264 88      40
18:00:44        1/17/2010       1       17      2010    18      633     521353  4818250 198     40
10:00:21        4/24/2009       4       24      2009    10      646     521941  4818252 197     40
18:00:54        3/14/2010       3       14      2010    18      640     521354  4818250 198     40
8:00:47 3/26/2011       3       26      2011    8       659     521910  4818252 197     40
22:00:53        12/12/2008      12      12      2008    22      634     522464  4818253 195     40
14:00:35        3/15/2014       3       15      2014    14      907     521309  4818250 198     40
12:00:54        4/6/2010        4       6       2010    12      641     522548  4818254 195     40
4:00:55 11/26/2010      11      26      2010    4       653     521538  4818250 198     40
12:00:56        12/26/2012      12      26      2012    12      663     521506  4818250 198     40
18:00:48        4/7/2010        4       7       2010    18      654     522441  4818253 195     40
4:00:57 5/1/2009        5       1       2009    4       640     521476  4818250 198     40
10:00:48        12/18/2012      12      18      2012    10      665     526557  4818268 83      40
10:00:54        3/8/2013        3       8       2013    10      677     521846  4818252 197     40
16:00:53        1/28/2011       1       28      2011    16      639     525213  4818263 87      40
4:00:53 1/23/2011       1       23      2011    4       654     521515  4818251 198     40
22:00:53        12/25/2009      12      25      2009    22      643     522383  4818253 196     40
2:00:37 4/19/2011       4       19      2011    2       666     525610  4818265 88      40
6:00:21 12/24/2012      12      24      2012    6       658     521533  4818251 198     40
6:00:36 11/26/2010      11      26      2010    6       653     521539  4818251 198     40
0:00:53 3/25/2014       3       25      2014    0       679     522640  4818254 195     40
4:00:47 3/30/2011       3       30      2011    4       661     525706  4818265 85      40
22:00:53        4/8/2012        4       8       2012    22      678     524959  4818263 87      40
4:00:55 1/30/2013       1       30      2013    4       665     520876  4818249 199     40
2:00:56 12/20/2009      12      20      2009    2       640     523373  4818257 193     40
18:00:40        4/16/2011       4       16      2011    18      664     525743  4818266 85      40
0:00:26 3/1/2009        3       1       2009    0       637     523554  4818258 193     40
0:01:28 4/13/2014       4       13      2014    0       908     522955  4818256 194     40
2:00:54 1/17/2011       1       17      2011    2       646     521455  4818251 198     40
6:00:38 3/4/2010        3       4       2010    6       646     521450  4818251 198     40
14:00:55        1/29/2009       1       29      2009    14      632     521870  4818252 197     40
6:00:36 3/19/2010       3       19      2010    6       801     522761  4818255 195     40
6:00:42 4/6/2012        4       6       2012    6       658     522726  4818255 195     40
10:00:29        2/21/2010       2       21      2010    10      640     526024  4818267 84      40
2:00:49 1/30/2009       1       30      2009    2       632     522088  4818253 196     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:54        12/4/2011       12      4       2011    10      801     521541  4818251 198     40
16:00:47        1/10/2010       1       10      2010    16      647     521357  4818251 198     40
6:00:56 2/12/2010       2       12      2010    6       647     523365  4818257 193     40
18:00:37        12/5/2010       12      5       2010    18      638     521374  4818251 198     40
10:00:53        4/3/2010        4       3       2010    10      655     525020  4818263 87      40
16:00:54        4/9/2009        4       9       2009    16      648     522408  4818254 195     40
16:00:50        2/22/2012       2       22      2012    16      663     524101  4818260 124     39
22:01:17        4/21/2014       4       21      2014    22      914     522699  4818255 195     40
22:00:40        3/31/2009       3       31      2009    22      648     523550  4818258 193     40
6:00:50 3/18/2011       3       18      2011    6       655     521878  4818253 197     40
12:00:53        12/29/2013      12      29      2013    12      908     521356  4818251 198     40
12:00:48        3/25/2011       3       25      2011    12      659     521935  4818253 197     40
18:00:44        12/22/2012      12      22      2012    18      680     521375  4818251 198     40
22:01:12        3/22/2010       3       22      2010    22      640     522466  4818255 195     40
18:00:42        2/13/2010       2       13      2010    18      643     524473  4818262 86      40
22:00:42        12/25/2009      12      25      2009    22      638     522511  4818255 195     40
18:02:05        12/12/2008      12      12      2008    18      634     522444  4818255 195     40
0:00:54 1/28/2011       1       28      2011    0       639     523563  4818259 193     40
12:00:24        3/28/2011       3       28      2011    12      658     521738  4818253 197     40
18:00:55        12/19/2008      12      19      2008    18      635     525546  4818266 88      40
10:00:20        2/27/2014       2       27      2014    10      679     522337  4818255 196     40
22:00:57        2/15/2013       2       15      2013    22      675     524180  4818261 124     39
22:00:56        4/8/2009        4       8       2009    22      642     525626  4818266 85      40
22:00:47        1/1/2011        1       1       2011    22      801     520909  4818250 199     40
16:00:53        1/22/2011       1       22      2011    16      654     520912  4818250 199     40
12:02:05        12/9/2011       12      9       2011    12      801     520545  4818249 200     39
10:00:43        1/29/2013       1       29      2013    10      663     521087  4818251 199     40
4:00:54 2/1/2010        2       1       2010    4       640     522649  4818256 195     40
18:00:48        3/29/2011       3       29      2011    18      666     522855  4818257 194     40
6:00:56 4/9/2009        4       9       2009    6       646     522858  4818257 194     40
8:00:53 3/13/2010       3       13      2010    8       647     526255  4818269 84      40
18:00:42        3/17/2008       3       17      2008    18      633     523327  4818258 193     40
8:01:18 4/5/2011        4       5       2011    8       650     525720  4818267 85      40
0:00:55 4/1/2009        4       1       2009    0       648     523556  4818259 193     40
8:00:55 1/9/2013        1       9       2013    8       665     523429  4818259 193     40
12:00:40        3/22/2013       3       22      2013    12      658     521317  4818252 198     40
14:00:15        1/10/2010       1       10      2010    14      647     521429  4818252 198     40
18:00:56        1/25/2009       1       25      2009    18      637     526627  4818271 83      40
10:00:30        1/5/2013        1       5       2013    10      680     521441  4818252 198     40
4:00:41 11/24/2010      11      24      2010    4       643     522379  4818255 196     40
20:00:53        3/11/2014       3       11      2014    20      679     521266  4818252 198     40
0:00:55 2/7/2011        2       7       2011    0       657     523306  4818259 193     40
8:00:25 1/2/2012        1       2       2012    8       658     522554  4818256 195     40
18:00:33        4/8/2009        4       8       2009    18      647     520495  4818249 200     39
14:00:42        4/25/2008       4       25      2008    14      633     522337  4818255 196     40
4:00:47 11/26/2010      11      26      2010    4       651     522340  4818255 196     40
22:00:56        12/11/2012      12      11      2012    22      665     525396  4818266 88      40
8:00:37 2/25/2011       2       25      2011    8       638     522385  4818256 196     40
4:00:19 1/30/2009       1       30      2009    4       632     522086  4818255 196     40
10:00:30        3/11/2010       3       11      2010    10      646     521948  4818254 197     40
10:00:23        3/25/2011       3       25      2011    10      659     521945  4818254 197     40
18:00:43        4/19/2009       4       19      2009    18      644     522208  4818255 196     40
16:00:54        2/7/2012        2       7       2012    16      665     525496  4818267 88      40
22:00:41        3/24/2010       3       24      2010    22      652     522612  4818257 195     40
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0:00:53 2/6/2011        2       6       2011    0       642     523986  4818261 192     40
16:00:54        1/9/2013        1       9       2013    16      679     522805  4818257 195     40
2:00:51 4/2/2009        4       2       2009    2       638     521630  4818253 197     40
20:00:39        1/5/2013        1       5       2013    20      665     524009  4818262 192     40
16:00:54        1/12/2011       1       12      2011    16      655     523803  4818261 192     40
18:00:53        2/25/2010       2       25      2010    18      643     524937  4818265 87      40
2:00:55 2/1/2010        2       1       2010    2       640     522624  4818257 195     40
6:00:54 12/24/2009      12      24      2009    6       639     522023  4818255 196     40
22:00:54        1/27/2011       1       27      2011    22      639     523563  4818260 193     40
22:00:44        3/24/2010       3       24      2010    22      656     520567  4818250 200     39
22:01:11        2/4/2011        2       4       2011    22      638     523764  4818261 192     40
8:00:43 4/3/2011        4       3       2011    8       659     522029  4818255 196     40
22:00:31        3/27/2011       3       27      2011    22      666     522924  4818258 194     40
16:00:24        1/27/2011       1       27      2011    16      646     523829  4818261 192     40
4:00:23 4/2/2009        4       2       2009    4       638     521634  4818254 197     40
18:00:54        1/20/2010       1       20      2010    18      646     521377  4818253 198     40
22:00:41        4/2/2012        4       2       2012    22      676     524955  4818265 87      40
0:00:49 2/18/2011       2       18      2011    0       646     524107  4818262 124     39
0:00:44 12/25/2009      12      25      2009    0       638     522094  4818255 196     40
18:00:42        3/10/2011       3       10      2011    18      650     523553  4818260 193     40
22:00:17        3/9/2012        3       9       2012    22      658     521454  4818253 198     40
22:00:43        12/26/2012      12      26      2012    22      663     521389  4818253 198     40
2:00:41 4/22/2009       4       22      2009    2       640     525434  4818267 88      40
0:00:58 3/10/2010       3       10      2010    0       639     525383  4818267 88      40
18:00:54        1/7/2011        1       7       2011    18      641     521952  4818255 197     40
12:00:37        2/16/2010       2       16      2010    12      643     524772  4818265 86      40
18:01:06        3/2/2010        3       2       2010    18      643     522087  4818256 196     40
6:00:43 1/30/2009       1       30      2009    6       632     522053  4818256 196     40
12:01:26        1/21/2010       1       21      2010    12      633     521562  4818254 198     40
16:01:50        3/31/2010       3       31      2010    16      641     524654  4818265 86      40
0:00:43 2/1/2010        2       1       2010    0       640     522627  4818257 195     40
0:00:48 1/21/2010       1       21      2010    0       646     521368  4818253 198     40
16:00:24        2/18/2009       2       18      2009    16      634     521627  4818254 197     40
20:00:45        3/1/2013        3       1       2013    20      666     523515  4818261 193     40
14:00:41        1/26/2013       1       26      2013    14      677     521049  4818252 199     40
14:00:42        2/6/2014        2       6       2014    14      916     524196  4818263 124     39
4:00:23 2/24/2013       2       24      2013    4       666     523388  4818260 193     40
4:00:22 4/9/2009        4       9       2009    4       646     522862  4818258 194     40
18:00:41        2/4/2012        2       4       2012    18      658     521298  4818253 198     40
10:00:54        2/26/2013       2       26      2013    10      677     522388  4818257 196     40
0:00:42 12/22/2013      12      22      2013    0       908     521411  4818254 198     40
16:00:32        1/16/2011       1       16      2011    16      641     521340  4818254 198     40
2:00:42 2/9/2011        2       9       2011    2       801     523566  4818261 193     40
18:00:52        4/29/2009       4       29      2009    18      640     521199  4818253 199     40
0:00:52 1/26/2011       1       26      2011    0       639     523674  4818261 192     40
22:00:25        2/17/2011       2       17      2011    22      646     524146  4818263 124     39
14:00:24        1/27/2011       1       27      2011    14      647     522080  4818256 196     40
6:01:23 4/2/2009        4       2       2009    6       638     521629  4818255 197     40
12:00:54        2/20/2010       2       20      2010    12      640     525872  4818270 85      40
14:00:48        4/22/2013       4       22      2013    14      671     522120  4818256 196     40
14:00:42        12/21/2010      12      21      2010    14      657     521395  4818254 198     40
12:00:56        1/10/2010       1       10      2010    12      647     521431  4818254 198     40
10:00:37        12/14/2008      12      14      2008    10      637     525598  4818269 88      40
6:00:47 3/30/2009       3       30      2009    6       646     521463  4818254 198     40
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10:00:56        12/30/2010      12      30      2010    10      646     522847  4818259 194     40
6:00:42 2/24/2013       2       24      2013    6       666     523395  4818261 193     40
22:00:42        2/26/2013       2       26      2013    22      663     523401  4818261 193     40
4:00:48 3/30/2009       3       30      2009    4       646     521466  4818254 198     40
14:01:11        1/3/2011        1       3       2011    14      801     521331  4818254 198     40
22:00:48        1/22/2011       1       22      2011    22      654     521514  4818255 198     40
0:00:53 2/5/2011        2       5       2011    0       638     523771  4818262 192     40
8:00:37 2/20/2011       2       20      2011    8       801     521602  4818255 197     40
10:00:42        1/31/2012       1       31      2012    10      658     521545  4818255 198     40
2:00:47 1/1/2014        1       1       2014    2       909     523509  4818261 193     40
14:00:47        11/30/2010      11      30      2010    14      653     521052  4818253 199     40
8:00:49 3/4/2010        3       4       2010    8       646     521430  4818254 198     40
8:00:50 1/21/2013       1       21      2013    8       663     523761  4818262 192     40
22:00:39        3/24/2014       3       24      2014    22      679     522639  4818259 195     40
4:00:35 1/21/2011       1       21      2011    4       642     524273  4818264 124     39
0:00:48 4/15/2013       4       15      2013    0       679     520437  4818252 200     39
4:00:42 1/2/2011        1       2       2011    4       801     521021  4818253 199     40
6:00:21 12/6/2008       12      6       2008    6       633     522891  4818259 194     40
4:00:56 1/10/2011       1       10      2011    4       650     521595  4818255 198     40
0:00:27 1/22/2012       1       22      2012    0       663     523422  4818261 193     40
14:00:48        1/27/2011       1       27      2011    14      655     522194  4818257 196     40
4:00:44 11/25/2011      11      25      2011    4       662     522199  4818257 196     40
10:01:09        3/24/2010       3       24      2010    10      640     521414  4818255 198     40
16:01:43        12/28/2010      12      28      2010    16      646     523654  4818262 192     40
2:00:45 3/21/2011       3       21      2011    2       659     521062  4818254 199     40
4:00:47 3/23/2009       3       23      2009    4       647     521174  4818254 199     40
22:00:54        12/29/2013      12      29      2013    22      909     522691  4818259 195     40
8:00:47 12/28/2008      12      28      2008    8       632     523251  4818261 193     40
6:00:56 1/21/2011       1       21      2011    6       642     524274  4818264 124     39
22:00:48        11/28/2010      11      28      2010    22      653     523386  4818261 193     40
10:00:42        1/21/2010       1       21      2010    10      638     521432  4818255 198     40
14:00:25        1/9/2012        1       9       2012    14      658     521480  4818255 198     40
22:00:32        3/2/2014        3       2       2014    22      907     523253  4818261 193     40
6:00:56 12/26/2009      12      26      2009    6       638     522231  4818258 196     40
14:01:07        1/3/2011        1       3       2011    14      642     524628  4818266 86      40
4:00:43 2/1/2011        2       1       2011    4       639     524161  4818264 124     39
0:00:30 4/1/2009        4       1       2009    0       635     522872  4818260 194     40
4:00:48 4/20/2008       4       20      2008    4       633     522548  4818259 195     40
2:00:54 2/6/2013        2       6       2013    2       680     523990  4818264 192     40
0:00:24 12/9/2010       12      9       2010    0       801     523594  4818262 193     40
14:00:26        2/20/2010       2       20      2010    14      640     525891  4818271 85      40
2:00:53 5/14/2011       5       14      2011    2       669     523571  4818262 193     40
12:00:36        12/5/2010       12      5       2010    12      638     521391  4818255 198     40
14:01:11        2/11/2014       2       11      2014    14      679     521786  4818256 197     40
18:00:41        3/10/2009       3       10      2009    18      637     523506  4818262 193     40
4:00:55 4/5/2009        4       5       2009    4       647     522216  4818258 196     40
18:00:48        2/13/2010       2       13      2010    18      647     525023  4818268 87      40
0:00:53 12/7/2011       12      7       2011    0       801     523564  4818263 193     40
18:00:55 3/5/2014 3 5 2014 18 916 523578 4818263 193 40
22:00:53 3/9/2010 3 9 2010 22 639 525383 4818269 88 40
8:00:47 12/31/2013 12 31 2013 8 911 523417 4818262 193 40
14:00:48 2/4/2011 2 4 2011 14 801 522459 4818259 195 40
6:00:24 4/20/2008 4 20 2008 6 633 522550 4818259 195 40
6:00:53 3/21/2011 3 21 2011 6 662 521612 4818256 197 40
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6:00:41 3/4/2010 3 4 2010 6 641 521454 4818256 198 40
12:00:30 2/17/2014 2 17 2014 12 679 521734 4818257 197 40
18:00:56 12/29/2009 12 29 2009 18 638 521641 4818256 197 40
16:00:46 2/21/2010 2 21 2010 16 638 525961 4818272 85 40
12:00:33 3/29/2011 3 29 2011 12 664 522252 4818258 196 40
18:00:53 2/4/2011 2 4 2011 18 638 523763 4818264 192 40
12:00:21 12/21/2010 12 21 2010 12 657 521407 4818256 198 40
22:00:42 2/25/2010 2 25 2010 22 640 525384 4818270 88 40
2:00:47 3/18/2014 3 18 2014 2 907 521636 4818256 197 40
22:00:42 12/27/2008 12 27 2008 22 634 523639 4818263 192 40
8:00:56 4/2/2010 4 2 2010 8 650 522170 4818258 196 40
18:00:23 4/3/2011 4 3 2011 18 665 525458 4818270 88 40
14:00:53 3/22/2013 3 22 2013 14 663 521834 4818257 197 40
0:00:44 4/22/2008 4 22 2008 0 636 523003 4818261 194 40
20:00:42 12/23/2013 12 23 2013 20 908 521402 4818256 198 40
4:00:53 12/26/2009 12 26 2009 4 638 522261 4818259 196 40
4:01:15 1/21/2010 1 21 2010 4 640 524199 4818265 124 39
8:00:56 1/10/2011 1 10 2011 8 650 521594 4818257 198 40
8:01:23 2/27/2011 2 27 2011 8 647 521707 4818257 197 40
10:00:30 3/19/2008 3 19 2008 10 635 522182 4818258 196 40
18:00:25 3/27/2012 3 27 2012 18 666 522219 4818259 196 40
8:00:56 3/30/2012 3 30 2012 8 678 525991 4818272 85 40
22:00:56 4/14/2013 4 14 2013 22 679 520421 4818253 200 39
14:00:54 2/17/2014 2 17 2014 14 909 521713 4818257 197 40
8:00:53 4/5/2011 4 5 2011 8 655 524001 4818265 192 40
10:00:54 12/30/2009 12 30 2009 10 638 522038 4818258 196 40
18:00:55 1/31/2010 1 31 2010 18 633 522075 4818258 196 40
2:00:30 12/22/2013 12 22 2013 2 907 522807 4818261 195 40
14:00:47 2/8/2011 2 8 2011 14 801 525094 4818269 87 40
0:00:50 1/5/2013 1 5 2013 0 663 524143 4818265 124 39
2:00:45 3/23/2009 3 23 2009 2 647 521174 4818255 199 40
10:00:55 11/29/2010 11 29 2010 10 638 521508 4818256 198 40
10:00:54 3/16/2014 3 16 2014 10 909 521544 4818257 198 40
22:00:54 4/11/2009 4 11 2009 22 647 521443 4818256 198 40
6:00:54 4/20/2008 4 20 2008 6 631 522782 4818261 195 40
6:00:44 4/2/2014 4 2 2014 6 916 521909 4818258 197 40
16:00:24 2/21/2010 2 21 2010 16 646 525995 4818272 85 40
2:00:54 5/4/2011 5 4 2011 2 665 523008 4818262 194 40
8:00:54 3/26/2011 3 26 2011 8 655 521929 4818258 197 40
0:00:54 2/26/2010 2 26 2010 0 640 525384 4818270 88 40
6:00:27 3/12/2010 3 12 2010 6 642 522188 4818259 196 40
4:00:54 3/21/2011 3 21 2011 4 662 521610 4818257 197 40
2:00:50 2/14/2012 2 14 2012 2 663 524776 4818268 86 40
14:00:52 1/11/2011 1 11 2011 14 647 523995 4818265 192 40
12:00:54 1/5/2013 1 5 2013 12 680 521433 4818257 198 40
10:00:47 1/21/2010 1 21 2010 10 633 521557 4818257 198 40
0:00:39 12/31/2013 12 31 2013 0 911 523430 4818263 193 40
2:00:43 12/31/2013 12 31 2013 2 911 523402 4818263 193 40
10:00:54 2/2/2014 2 2 2014 10 679 521501 4818257 198 40
10:00:47 1/10/2010 1 10 2010 10 647 521428 4818257 198 40
0:00:28 3/14/2010 3 14 2010 0 650 524728 4818268 86 40
14:00:53 2/8/2014 2 8 2014 14 917 521400 4818257 198 40
6:00:54 4/2/2014 4 2 2014 6 918 522171 4818259 196 40
16:00:12 2/8/2011 2 8 2011 16 657 524402 4818267 124 39
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18:00:54 3/21/2011 3 21 2011 18 654 523734 4818265 192 40
2:00:54 1/2/2013 1 2 2013 2 658 522881 4818262 194 40
18:02:54 1/5/2013 1 5 2013 18 675 524013 4818266 192 40
8:01:10 4/9/2011 4 9 2011 8 650 521986 4818259 197 40
22:00:49 3/24/2014 3 24 2014 22 914 522814 4818262 194 40
2:00:54 5/4/2011 5 4 2011 2 668 526151 4818274 84 40
0:00:41 3/10/2012 3 10 2012 0 658 521449 4818257 198 40
22:00:47 2/17/2013 2 17 2013 22 677 520950 4818256 199 40
2:00:47 1/10/2011 1 10 2011 2 650 521593 4818258 198 40
18:01:11 2/17/2013 2 17 2013 18 677 520913 4818256 199 40
2:00:54 3/20/2013 3 20 2013 2 677 521303 4818257 198 40
6:00:48 3/13/2010 3 13 2010 6 642 522811 4818262 194 40
6:00:57 1/10/2011 1 10 2011 6 650 521594 4818258 198 40
6:01:11 1/21/2010 1 21 2010 6 640 524191 4818267 124 39
18:01:32 3/13/2010 3 13 2010 18 642 522402 4818261 196 40
6:00:20 3/25/2011 3 25 2011 6 660 522985 4818263 194 40
6:00:54 4/5/2009 4 5 2009 6 647 522213 4818260 196 40
2:00:55 3/25/2014 3 25 2014 2 914 522838 4818262 194 40
14:00:54 1/5/2013 1 5 2013 14 680 521431 4818258 198 40
18:00:48 2/4/2012 2 4 2012 18 665 524763 4818269 86 40
18:00:18 3/31/2009 3 31 2009 18 635 522890 4818263 194 40
6:00:42 3/4/2010 3 4 2010 6 633 521432 4818258 198 40
0:00:56 12/8/2008 12 8 2008 0 633 522898 4818263 194 40
12:00:55 2/19/2010 2 19 2010 12 639 525344 4818272 88 40
22:00:28 2/9/2014 2 9 2014 22 907 523517 4818265 193 40
4:00:38 4/3/2008 4 3 2008 4 635 523574 4818265 193 40
6:00:47 3/23/2010 3 23 2010 6 640 522470 4818261 195 40
8:01:11 3/26/2009 3 26 2009 8 637 522687 4818262 195 40
0:00:48 1/26/2009 1 26 2009 0 637 526624 4818277 83 40
8:00:56 3/12/2010 3 12 2010 8 638 521851 4818260 197 40
14:00:56 2/15/2011 2 15 2011 14 638 522563 4818262 195 40
8:00:42 12/26/2009 12 26 2009 8 638 522177 4818261 196 40
0:00:53 4/23/2009 4 23 2009 0 646 522596 4818262 195 40
22:00:44 3/31/2009 3 31 2009 22 635 522886 4818263 194 40
22:00:41 4/14/2011 4 14 2011 22 658 525114 4818271 87 40
18:00:54 3/22/2010 3 22 2010 18 641 522395 4818262 196 40
18:00:53 1/22/2010 1 22 2010 18 643 522940 4818263 194 40
12:00:48 1/24/2012 1 24 2012 12 665 521528 4818259 198 40
18:00:42 2/2/2013 2 2 2013 18 679 524155 4818268 124 39
8:00:42 12/15/2012 12 15 2012 8 670 526291 4818276 84 40
14:00:41 12/5/2010 12 5 2010 14 638 521395 4818258 198 40
8:00:47 1/29/2012 1 29 2012 8 663 522881 4818263 194 40
0:00:56 2/15/2010 2 15 2010 0 643 524252 4818268 124 39
18:00:55 4/8/2010 4 8 2010 18 640 526019 4818275 84 40
8:00:42 3/26/2011 3 26 2011 8 666 521822 4818260 197 40
14:00:42 1/22/2011 1 22 2011 14 647 521636 4818259 197 40
10:00:48 4/10/2011 4 10 2011 10 654 522664 4818263 195 40
12:00:41 3/2/2011 3 2 2011 12 655 522142 4818261 196 40
16:00:48 1/18/2013 1 18 2013 16 658 520981 4818257 199 40
12:00:43 2/4/2011 2 4 2011 12 657 522419 4818262 195 40
14:00:45 2/17/2011 2 17 2011 14 801 525739 4818274 85 40
8:00:48 2/23/2014 2 23 2014 8 917 521543 4818259 198 40
0:00:54 3/25/2014 3 25 2014 0 914 522837 4818264 194 40
12:00:18 3/26/2009 3 26 2009 12 644 521961 4818261 197 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:50 1/7/2010 1 7 2010 12 639 521476 4818259 198 40
18:00:24 12/30/2009 12 30 2009 18 646 522493 4818262 195 40
12:00:43 3/23/2011 3 23 2011 12 659 521835 4818260 197 40
10:00:54 3/24/2010 3 24 2010 10 657 521457 4818259 198 40
18:00:47 1/5/2009 1 5 2009 18 633 522999 4818264 194 40
18:00:24 3/29/2011 3 29 2011 18 660 525595 4818274 88 40
14:00:43 2/16/2010 2 16 2010 14 643 524763 4818271 86 40
2:00:21 4/20/2008 4 20 2008 2 633 522542 4818263 195 40
14:00:47 2/21/2010 2 21 2010 14 638 525950 4818275 85 40
20:00:54 3/2/2012 3 2 2012 20 666 523347 4818266 193 40
0:00:51 3/23/2010 3 23 2010 0 640 522465 4818263 195 40
4:00:41 12/30/2013 12 30 2013 4 909 522937 4818264 194 40
10:00:53 3/26/2009 3 26 2009 10 642 521596 4818260 198 40
12:01:17 2/3/2011 2 3 2011 12 801 522494 4818263 195 40
12:00:45 2/8/2014 2 8 2014 12 914 521563 4818260 198 40
12:00:56 2/2/2014 2 2 2014 12 679 521501 4818260 198 40
18:00:21 3/22/2010 3 22 2010 18 654 522097 4818262 196 40
14:00:55 3/8/2012 3 8 2012 14 665 521795 4818261 197 40
18:00:54 12/27/2008 12 27 2008 18 634 523645 4818267 192 40
6:00:54 3/13/2011 3 13 2011 6 653 521736 4818261 197 40
4:00:44 12/23/2010 12 23 2010 4 647 523993 4818268 192 40
14:00:52 1/25/2011 1 25 2011 14 638 523818 4818268 192 40
2:00:47 12/23/2010 12 23 2010 2 647 524011 4818269 192 40
6:00:43 2/1/2011 2 1 2011 6 639 524160 4818269 124 39
20:00:26 4/4/2011 4 4 2011 20 666 525864 4818275 85 40
4:00:43 3/23/2010 3 23 2010 4 652 522456 4818263 195 40
12:00:41 4/9/2014 4 9 2014 12 914 521804 4818261 197 40
18:00:29 3/25/2012 3 25 2012 18 663 521475 4818260 198 40
18:00:21 3/23/2011 3 23 2011 18 801 520748 4818258 200 39
18:00:27 1/22/2010 1 22 2010 18 638 522971 4818265 194 40
4:00:54 4/21/2014 4 21 2014 4 914 522562 4818264 195 40
22:01:18 12/16/2012 12 16 2012 22 665 525386 4818274 88 40
18:00:54 4/7/2012 4 7 2012 18 676 525751 4818275 85 40
14:00:45 11/27/2010 11 27 2010 14 641 521149 4818259 199 40
2:00:35 3/12/2012 3 12 2012 2 663 523293 4818266 193 40
6:00:48 4/13/2012 4 13 2012 6 676 525763 4818275 85 40
0:00:54 3/27/2009 3 27 2009 0 644 521672 4818261 197 40
8:00:41 3/26/2011 3 26 2011 8 801 521836 4818261 197 40
8:00:53 2/26/2010 2 26 2010 8 633 522483 4818264 195 40
8:00:47 3/14/2010 3 14 2010 8 641 522489 4818264 195 40
16:00:21 1/9/2012 1 9 2012 16 658 521478 4818260 198 40
4:00:25 3/18/2012 3 18 2012 4 658 521478 4818260 198 40
22:00:14 3/26/2009 3 26 2009 22 644 521673 4818261 197 40
22:00:35 1/4/2013 1 4 2013 22 663 524160 4818270 124 39
8:01:07 3/26/2010 3 26 2010 8 643 524265 4818270 124 39
14:01:23 1/13/2013 1 13 2013 14 663 521701 4818261 197 40
16:01:54 3/20/2010 3 20 2010 16 657 521162 4818260 199 40
0:00:53 12/23/2010 12 23 2010 0 647 524015 4818269 124 39
16:00:41 2/24/2011 2 24 2011 16 801 522687 4818265 195 40
0:02:21 3/23/2010 3 23 2010 0 746 524401 4818271 124 39
10:00:46 2/4/2011 2 4 2011 10 801 522447 4818264 195 40
22:00:48 2/7/2013 2 7 2013 22 677 520954 4818259 199 40
18:00:17 12/25/2009 12 25 2009 18 633 522385 4818264 196 40
8:00:28 2/6/2013 2 6 2013 8 679 524623 4818272 86 40
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16:00:48 12/29/2010 12 29 2010 16 646 523680 4818268 192 40
18:00:49 2/6/2011 2 6 2011 18 642 523909 4818269 192 40
18:00:56 2/17/2011 2 17 2011 18 646 524141 4818270 124 39
8:00:39 11/24/2010 11 24 2010 8 643 522231 4818263 196 40
18:00:54 2/16/2010 2 16 2010 18 646 525120 4818274 87 40
20:00:44 12/26/2012 12 26 2012 20 663 521389 4818261 198 40
6:00:47 3/19/2010 3 19 2010 6 638 522604 4818265 195 40
2:00:35 3/19/2014 3 19 2014 2 916 522330 4818264 196 40
22:00:30 3/13/2012 3 13 2012 22 663 523333 4818267 193 40
14:00:37 3/15/2013 3 15 2013 14 658 522220 4818263 196 40
8:00:31 2/15/2010 2 15 2010 8 647 524235 4818270 124 39
6:00:54 2/14/2010 2 14 2010 6 647 525132 4818274 87 40
14:00:55 2/1/2010 2 1 2010 14 643 522452 4818264 195 40
14:01:45 3/3/2014 3 3 2014 14 908 525064 4818273 87 40
4:00:56 12/22/2013 12 22 2013 4 907 522805 4818265 195 40
14:00:47 2/7/2012 2 7 2012 14 665 525497 4818275 88 40
4:00:52 3/24/2013 3 24 2013 4 677 520614 4818258 200 39
2:00:47 4/8/2009 4 8 2009 2 648 525945 4818277 85 40
20:00:53 1/4/2013 1 4 2013 20 663 524162 4818270 124 39
8:00:56 2/16/2013 2 16 2013 8 675 524450 4818271 86 40
18:00:54 1/16/2011 1 16 2011 18 801 523744 4818269 192 40
14:00:43 1/21/2010 1 21 2010 14 646 521552 4818261 198 40
6:00:24 3/26/2009 3 26 2009 6 642 522266 4818264 196 40
0:00:43 3/3/2012 3 3 2012 0 666 523346 4818268 193 40
4:00:45 3/13/2012 3 13 2012 4 665 521705 4818262 197 40
20:01:21 2/20/2012 2 20 2012 20 663 526719 4818280 83 40
20:00:41 2/7/2013 2 7 2013 20 677 520957 4818260 199 40
22:00:55 2/7/2011 2 7 2011 22 638 523765 4818269 192 40
0:00:48 3/31/2008 3 31 2008 0 634 523691 4818269 192 40
4:00:50 12/6/2008 12 6 2008 4 633 522810 4818266 194 40
14:00:47 3/28/2011 3 28 2011 14 650 521977 4818263 197 40
6:00:21 1/15/2009 1 15 2009 6 634 523654 4818269 192 40
10:00:56 12/5/2010 12 5 2010 10 638 521392 4818261 198 40
12:00:26 12/24/2013 12 24 2013 12 909 521691 4818262 197 40
10:00:53 2/23/2011 2 23 2011 10 646 521491 4818262 198 40
18:00:41 4/27/2008 4 27 2008 18 636 522265 4818264 196 40
0:00:53 11/30/2010 11 30 2010 0 647 522881 4818266 194 40
6:00:32 2/8/2012 2 8 2012 6 665 525423 4818275 88 40
14:01:13 12/24/2010 12 24 2010 14 639 525449 4818276 88 40
22:00:46 3/9/2011 3 9 2011 22 650 523296 4818268 193 40
8:00:53 4/6/2011 4 6 2011 8 654 523918 4818270 192 40
16:00:53 11/30/2010 11 30 2010 16 657 520546 4818259 200 39
22:00:53 12/17/2012 12 17 2012 22 680 522980 4818267 194 40
2:00:41 4/3/2014 4 3 2014 2 909 525325 4818275 88 40
8:00:48 3/26/2011 3 26 2011 8 654 521933 4818263 197 40
0:00:50 11/26/2010 11 26 2010 0 653 521303 4818261 198 40
6:00:55 2/1/2011 2 1 2011 6 642 524290 4818272 124 39
6:00:47 3/23/2010 3 23 2010 6 641 522391 4818265 196 40
16:00:53 12/5/2010 12 5 2010 16 638 521388 4818262 198 40
22:01:06 1/20/2010 1 20 2010 22 646 521377 4818262 198 40
16:00:48 4/2/2011 4 2 2011 16 647 521162 4818261 199 40
8:00:56 12/21/2013 12 21 2013 8 909 522485 4818265 195 40
18:00:43 11/28/2010 11 28 2010 18 647 523360 4818268 193 40
10:00:54 3/26/2009 3 26 2009 10 647 521753 4818263 197 40
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22:00:43 1/25/2009 1 25 2009 22 637 526637 4818281 83 40
14:00:20 2/19/2011 2 19 2011 14 801 521042 4818261 199 40
0:00:10 3/17/2009 3 17 2009 0 642 523217 4818268 193 40
18:00:47 1/26/2011 1 26 2011 18 646 523392 4818269 193 40
2:00:46 4/10/2009 4 10 2009 2 645 526139 4818279 84 40
14:00:11 2/19/2011 2 19 2011 14 650 521224 4818262 198 40
10:00:23 1/3/2011 1 3 2011 10 655 521446 4818262 198 40
14:00:44 3/31/2008 3 31 2008 14 635 522257 4818265 196 40
14:00:48 12/28/2012 12 28 2012 14 671 521717 4818263 197 40
14:00:48 1/21/2010 1 21 2010 14 638 521584 4818263 198 40
16:00:12 1/24/2011 1 24 2011 16 801 523900 4818271 192 40
8:00:50 4/7/2011 4 7 2011 8 663 524337 4818272 124 39
0:00:29 4/15/2011 4 15 2011 0 658 525121 4818275 87 40
16:00:48 11/27/2010 11 27 2010 16 641 521139 4818261 199 40
8:00:20 12/12/2010 12 12 2010 8 650 524167 4818272 124 39
2:00:54 1/2/2011 1 2 2011 2 801 520978 4818261 199 40
2:00:30 4/22/2011 4 22 2011 2 666 526603 4818281 83 40
14:00:42 4/26/2011 4 26 2011 14 667 525164 4818275 87 40
22:00:47 2/24/2014 2 24 2014 22 907 524162 4818272 124 39
20:00:47 12/10/2012 12 10 2012 20 658 526024 4818279 84 40
4:00:44 12/28/2008 12 28 2008 4 632 522987 4818268 194 40
2:00:43 1/31/2009 1 31 2009 2 633 521730 4818264 197 40
4:00:40 3/25/2011 3 25 2011 4 664 522968 4818268 194 40
12:00:56 11/29/2009 11 29 2009 12 647 521781 4818264 197 40
0:00:54 4/8/2012 4 8 2012 0 677 524890 4818275 87 40
2:00:47 4/15/2011 4 15 2011 2 659 525552 4818277 88 40
8:00:55 1/3/2009 1 3 2009 8 634 523637 4818270 192 40
0:00:33 2/25/2014 2 25 2014 0 907 524161 4818272 124 39
18:00:55 12/27/2009 12 27 2009 18 638 521629 4818263 197 40
2:00:30 3/23/2010 3 23 2010 2 640 522462 4818266 195 40
8:01:39 4/7/2012 4 7 2012 8 675 526695 4818282 83 40
12:00:44 3/11/2011 3 11 2011 12 653 521960 4818265 197 40
4:00:54 3/13/2011 3 13 2011 4 653 521737 4818264 197 40
8:01:19 3/7/2011 3 7 2011 8 641 521938 4818265 197 40
22:00:44 1/17/2010 1 17 2010 22 633 521344 4818263 198 40
22:00:33 3/2/2012 3 2 2012 22 666 523347 4818269 193 40
0:01:15 2/8/2011 2 8 2011 0 638 523763 4818271 192 40
4:01:23 3/31/2008 3 31 2008 4 636 523215 4818269 193 40
18:00:53 1/28/2009 1 28 2009 18 637 526639 4818282 83 40
18:01:17 12/22/2013 12 22 2013 18 908 521354 4818263 198 40
18:00:53 2/25/2010 2 25 2010 18 640 525384 4818277 88 40
18:00:49 3/2/2010 3 2 2010 18 646 521585 4818264 198 40
18:00:53 2/17/2010 2 17 2010 18 633 525342 4818277 88 40
18:00:48 2/5/2011 2 5 2011 18 646 520860 4818261 199 40
14:00:55 1/18/2013 1 18 2013 14 658 520981 4818262 199 40
22:01:11 12/29/2008 12 29 2008 22 634 523385 4818270 193 40
20:00:55 4/20/2013 4 20 2013 20 677 524247 4818273 124 39
0:00:48 1/26/2011 1 26 2011 0 650 523394 4818270 193 40
0:00:53 12/28/2008 12 28 2008 0 632 522919 4818268 194 40
8:00:48 1/31/2009 1 31 2009 8 632 521730 4818264 197 40
8:00:53 11/28/2010 11 28 2010 8 643 522002 4818265 197 40
6:00:47 3/12/2012 3 12 2012 6 663 523299 4818270 193 40
16:00:44 1/25/2011 1 25 2011 16 638 523691 4818271 192 40
10:00:23 2/23/2011 2 23 2011 10 650 521499 4818264 198 40
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20:00:54 3/13/2012 3 13 2012 20 663 523330 4818270 193 40
12:00:55 1/26/2011 1 26 2011 12 654 522141 4818266 196 40
0:00:44 1/30/2011 1 30 2011 0 655 522073 4818266 196 40
4:00:53 2/8/2012 2 8 2012 4 665 525426 4818278 88 40
18:00:41 3/24/2010 3 24 2010 18 655 522568 4818267 195 40
14:00:42 1/13/2013 1 13 2013 14 680 521320 4818264 198 40
14:00:46 1/2/2011 1 2 2011 14 653 525588 4818278 88 40
22:01:11 3/23/2013 3 23 2013 22 677 520605 4818261 200 39
16:00:55 3/27/2014 3 27 2014 16 917 521673 4818265 197 40
4:00:56 4/15/2014 4 15 2014 4 908 525472 4818278 88 40
6:01:09 3/25/2014 3 25 2014 6 914 522885 4818269 194 40
18:01:11 4/14/2011 4 14 2011 18 669 525291 4818277 88 40
0:00:54 3/10/2011 3 10 2011 0 650 523292 4818270 193 40
18:00:55 3/9/2011 3 9 2011 18 650 523292 4818270 193 40
12:00:47 4/12/2012 4 12 2012 12 677 522267 4818267 196 40
0:00:42 3/1/2011 3 1 2011 0 801 521736 4818265 197 40
2:00:24 4/21/2014 4 21 2014 2 914 522563 4818268 195 40
10:00:53 2/21/2010 2 21 2010 10 639 525971 4818280 85 40
14:00:13 3/20/2010 3 20 2010 14 657 521248 4818264 198 40
2:01:14 1/13/2012 1 13 2012 2 663 523320 4818270 193 40
22:00:47 2/3/2012 2 3 2012 22 663 524712 4818275 86 40
8:00:40 3/22/2010 3 22 2010 8 653 521999 4818266 197 40
12:00:26 2/16/2010 2 16 2010 12 633 524632 4818275 86 40
0:00:55 4/13/2012 4 13 2012 0 666 525048 4818277 87 40
18:00:47 1/19/2010 1 19 2010 18 644 525397 4818278 88 40
22:00:14 4/7/2010 4 7 2010 22 654 522579 4818268 195 40
18:00:54 2/2/2011 2 2 2011 18 642 525522 4818279 88 40
8:00:35 4/10/2009 4 10 2009 8 633 521762 4818265 197 40
12:00:47 3/24/2011 3 24 2011 12 661 522273 4818267 196 40
6:00:43 12/12/2010 12 12 2010 6 650 524150 4818274 124 39
2:00:54 3/13/2012 3 13 2012 2 665 521697 4818265 197 40
10:00:15 4/24/2008 4 24 2008 10 633 522420 4818268 195 40
18:00:44 4/2/2008 4 2 2008 18 635 523206 4818270 194 40
4:00:55 3/19/2010 3 19 2010 4 638 522607 4818268 195 40
4:00:35 12/12/2010 12 12 2010 4 650 524145 4818274 124 39
2:00:47 3/19/2010 3 19 2010 2 638 522605 4818268 195 40
10:00:54 12/29/2013 12 29 2013 10 658 521212 4818264 198 40
8:00:47 3/16/2009 3 16 2009 8 642 522082 4818267 196 40
18:00:55 12/28/2010 12 28 2010 18 638 523670 4818272 192 40
16:00:47 3/18/2014 3 18 2014 16 914 520849 4818263 199 40
22:00:41 12/30/2009 12 30 2009 22 646 522501 4818268 195 40
14:00:47 2/21/2013 2 21 2013 14 679 520971 4818263 199 40
4:00:54 11/24/2009 11 24 2009 4 642 522919 4818270 194 40
22:00:42 12/13/2011 12 13 2011 22 659 525085 4818278 87 40
18:00:54 3/2/2011 3 2 2011 18 801 523284 4818271 193 40
8:00:53 3/26/2011 3 26 2011 8 661 521908 4818266 197 40
4:00:48 3/12/2012 3 12 2012 4 663 523292 4818271 193 40
6:00:53 3/28/2009 3 28 2009 6 633 521349 4818265 198 40
0:00:48 2/6/2013 2 6 2013 0 679 523722 4818273 192 40
10:00:48 1/24/2012 1 24 2012 10 665 521530 4818265 198 40
14:01:09 2/9/2011 2 9 2011 14 647 522844 4818270 194 40
12:00:55 1/26/2011 1 26 2011 12 647 522360 4818268 196 40
20:00:47 2/4/2013 2 4 2013 20 663 523556 4818272 193 40
18:00:18 12/27/2008 12 27 2008 18 634 523642 4818272 192 40
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14:00:54 2/19/2014 2 19 2014 14 679 522595 4818269 195 40
2:00:25 1/20/2014 1 20 2014 2 679 524127 4818274 124 39
14:01:23 4/1/2010 4 1 2010 14 640 524322 4818275 124 39
22:00:55 2/28/2011 2 28 2011 22 801 521737 4818266 197 40
6:00:30 4/2/2014 4 2 2014 6 907 521895 4818267 197 40
8:00:54 11/27/2010 11 27 2010 8 646 522096 4818267 196 40
18:00:41 1/29/2009 1 29 2009 18 637 526565 4818284 83 40
4:00:56 3/26/2009 3 26 2009 4 642 522265 4818268 196 40
8:00:30 3/24/2010 3 24 2010 8 646 521597 4818266 198 40
14:00:26 1/22/2011 1 22 2011 14 655 521630 4818266 197 40
18:00:45 3/27/2009 3 27 2009 18 633 521289 4818265 198 40
14:00:49 2/18/2009 2 18 2009 14 634 521591 4818266 198 40
8:00:54 2/8/2012 2 8 2012 8 665 525424 4818279 88 40
12:00:26 3/11/2011 3 11 2011 12 655 521885 4818267 197 40
18:00:55 1/26/2013 1 26 2013 18 677 521041 4818264 199 40
12:00:44 1/29/2013 1 29 2013 12 680 521577 4818266 198 40
12:01:23 3/17/2014 3 17 2014 12 909 522092 4818268 196 40
22:00:46 12/30/2009 12 30 2009 22 633 522741 4818270 195 40
22:00:11 3/21/2011 3 21 2011 22 654 523728 4818273 192 40
2:00:53 3/26/2009 3 26 2009 2 642 522264 4818268 196 40
22:00:53 4/28/2009 4 28 2009 22 644 522076 4818268 196 40
14:00:41 2/16/2010 2 16 2010 14 633 524630 4818277 86 40
10:00:56 5/7/2009 5 7 2009 10 646 522005 4818268 196 40
16:00:53 4/1/2010 4 1 2010 16 640 524322 4818276 124 39
6:01:12 12/21/2010 12 21 2010 6 646 523649 4818273 192 40
8:00:53 2/26/2012 2 26 2012 8 663 521502 4818266 198 40
14:00:41 2/22/2014 2 22 2014 14 917 521505 4818266 198 40
4:00:54 5/1/2008 5 1 2008 4 634 522861 4818271 194 40
2:00:56 2/25/2011 2 25 2011 2 655 522468 4818269 195 40
0:01:38 1/15/2009 1 15 2009 0 634 523650 4818273 192 40
8:00:41 3/8/2014 3 8 2014 8 907 521209 4818265 198 40
12:01:12 1/31/2011 1 31 2011 12 641 522248 4818269 196 40
18:00:41 4/20/2011 4 20 2011 18 655 522694 4818270 195 40
10:01:00 1/13/2014 1 13 2014 10 907 524266 4818276 124 39
18:00:27 1/18/2010 1 18 2010 18 638 521427 4818266 198 40
4:00:54 4/7/2009 4 7 2009 4 634 521286 4818266 198 40
18:00:24 3/5/2009 3 5 2009 18 637 524176 4818275 124 39
18:01:24 4/9/2009 4 9 2009 18 642 524397 4818276 124 39
14:00:47 2/26/2013 2 26 2013 14 677 521922 4818268 197 40
12:00:38 3/17/2011 3 17 2011 12 654 522077 4818268 196 40
10:01:14 1/27/2013 1 27 2013 10 680 521701 4818267 197 40
18:00:53 4/22/2009 4 22 2009 18 639 523424 4818273 193 40
4:00:42 4/2/2014 4 2 2014 4 909 521919 4818268 197 40
8:00:59 3/24/2010 3 24 2010 8 639 521439 4818266 198 40
12:00:40 1/2/2011 1 2 2011 12 801 520942 4818265 199 40
18:00:53 12/25/2009 12 25 2009 18 638 522487 4818270 195 40
6:00:58 3/24/2013 3 24 2013 6 677 520612 4818264 200 39
2:00:23 11/26/2010 11 26 2010 2 653 521346 4818266 198 40
18:00:36 1/3/2010 1 3 2010 18 643 523318 4818273 193 40
6:00:13 2/28/2011 2 28 2011 6 647 521480 4818267 198 40
8:01:09 12/9/2011 12 9 2011 8 650 526037 4818283 84 40
12:00:23 4/2/2011 4 2 2011 12 647 521200 4818266 198 40
12:00:56 1/9/2011 1 9 2011 12 641 521390 4818266 198 40
12:00:41 4/23/2014 4 23 2014 12 908 521695 4818267 197 40
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4:00:47 12/23/2012 12 23 2012 4 665 522361 4818270 196 40
0:00:41 1/10/2013 1 10 2013 0 679 523477 4818274 193 40
2:00:43 1/17/2011 1 17 2011 2 638 523836 4818275 192 40
0:00:42 3/23/2010 3 23 2010 0 652 522460 4818270 195 40
0:00:54 3/24/2013 3 24 2013 0 677 520617 4818264 200 39
16:00:15 1/10/2009 1 10 2009 16 634 523656 4818274 192 40
8:00:49 2/20/2011 2 20 2011 8 657 521596 4818267 198 40
14:00:44 2/28/2013 2 28 2013 14 677 521204 4818266 198 40
18:00:42 2/28/2011 2 28 2011 18 801 521732 4818268 197 40
4:00:54 2/3/2011 2 3 2011 4 639 525126 4818280 87 40
22:00:46 11/28/2010 11 28 2010 22 647 523393 4818273 193 40
10:00:25 4/26/2008 4 26 2008 10 633 521475 4818267 198 40
22:00:48 2/4/2011 2 4 2011 22 801 523295 4818273 193 40
14:00:31 1/8/2010 1 8 2010 14 641 521431 4818267 198 40
8:00:54 3/27/2009 3 27 2009 8 647 521718 4818268 197 40
4:00:55 4/22/2013 4 22 2013 4 671 522679 4818271 195 40
20:00:53 2/15/2013 2 15 2013 20 663 523488 4818274 193 40
6:00:41 12/7/2012 12 7 2012 6 677 523321 4818273 193 40
14:00:42 2/9/2011 2 9 2011 14 641 521228 4818267 198 40
2:00:26 3/23/2010 3 23 2010 2 652 522465 4818271 195 40
0:00:53 4/16/2009 4 16 2009 0 642 525009 4818280 87 40
0:00:32 1/18/2010 1 18 2010 0 633 521318 4818267 198 40
6:00:48 3/23/2009 3 23 2009 6 634 521248 4818267 198 40
8:00:56 2/22/2010 2 22 2010 8 639 525890 4818283 85 40
4:01:17 4/24/2008 4 24 2008 4 633 522598 4818271 195 40
10:00:25 2/18/2014 2 18 2014 10 916 521731 4818268 197 40
8:00:51 3/10/2014 3 10 2014 8 916 526029 4818284 84 40
8:00:41 1/12/2009 1 12 2009 8 633 523587 4818275 193 40
12:00:26 3/11/2009 3 11 2009 12 640 522011 4818269 196 40
18:00:52 2/5/2011 2 5 2011 18 638 523539 4818274 193 40
22:00:54 2/17/2011 2 17 2011 22 801 524185 4818277 124 39
14:00:54 2/6/2011 2 6 2011 14 638 525200 4818281 87 40
12:00:47 3/26/2009 3 26 2009 12 642 521500 4818268 198 40
8:00:48 3/19/2011 3 19 2011 8 665 521842 4818269 197 40
22:00:43 12/25/2009 12 25 2009 22 633 522390 4818271 196 40
0:00:58 4/15/2014 4 15 2014 0 909 525135 4818280 87 40
14:00:22 2/10/2012 2 10 2012 14 663 525761 4818283 85 40
20:00:50 3/28/2014 3 28 2014 20 907 525232 4818281 88 40
6:00:15 12/11/2008 12 11 2008 6 634 525444 4818282 88 40
22:00:34 12/18/2008 12 18 2008 22 635 525682 4818283 85 40
10:00:23 2/15/2011 2 15 2011 10 657 522552 4818271 195 40
20:00:54 2/9/2014 2 9 2014 20 907 523516 4818275 193 40
6:00:41 4/22/2013 4 22 2013 6 671 522677 4818272 195 40
18:00:34 4/17/2011 4 17 2011 18 654 525337 4818282 88 40
16:01:11 3/20/2010 3 20 2010 16 647 521353 4818268 198 40
0:00:48 3/6/2014 3 6 2014 0 907 522883 4818273 194 40
6:00:21 1/31/2009 1 31 2009 6 632 521734 4818269 197 40
8:01:10 4/11/2013 4 11 2013 8 677 521887 4818269 197 40
12:00:26 3/8/2013 3 8 2013 12 658 521689 4818269 197 40
12:00:47 1/8/2010 1 8 2010 12 641 521425 4818268 198 40
2:00:18 3/26/2009 3 26 2009 2 639 521963 4818270 197 40
14:00:59 2/8/2014 2 8 2014 14 907 525658 4818283 85 40
18:00:47 2/20/2010 2 20 2010 18 638 525661 4818283 85 40
10:00:47 1/3/2014 1 3 2014 10 909 524133 4818277 124 39
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16:01:14 12/22/2011 12 22 2011 16 650 524195 4818278 124 39
16:01:23 3/20/2010 3 20 2010 16 641 521384 4818268 198 40
4:00:43 1/31/2009 1 31 2009 4 632 521737 4818269 197 40
2:00:48 2/24/2014 2 24 2014 2 907 523670 4818276 192 40
20:00:55 2/17/2013 2 17 2013 20 677 520933 4818267 199 40
4:00:54 3/28/2009 3 28 2009 4 633 521356 4818268 198 40
2:00:48 2/11/2014 2 11 2014 2 907 523495 4818275 193 40
10:00:41 3/20/2013 3 20 2013 10 663 522017 4818270 196 40
12:00:27 4/9/2011 4 9 2011 12 660 522092 4818270 196 40
4:00:36 2/11/2014 2 11 2014 4 907 523498 4818275 193 40
10:00:54 3/26/2009 3 26 2009 10 639 521743 4818269 197 40
0:00:54 4/2/2009 4 2 2009 0 633 521602 4818269 197 40
4:00:53 1/26/2011 1 26 2011 4 650 523382 4818275 193 40
0:00:48 3/22/2011 3 22 2011 0 654 523733 4818276 192 40
2:00:51 4/9/2011 4 9 2011 2 665 521832 4818270 197 40
22:00:12 4/1/2009 4 1 2009 22 638 521623 4818269 197 40
8:00:54 4/23/2009 4 23 2009 8 646 522253 4818271 196 40
4:00:43 1/31/2009 1 31 2009 4 633 521728 4818270 197 40
8:00:53 3/13/2012 3 13 2012 8 665 521711 4818270 197 40
2:00:42 4/1/2009 4 1 2009 2 648 523564 4818276 193 40
16:00:24 1/4/2013 1 4 2013 16 671 521672 4818270 197 40
0:00:15 2/28/2010 2 28 2010 0 640 525021 4818281 87 40
4:00:53 3/24/2013 3 24 2013 4 679 520583 4818266 200 39
12:00:40 12/24/2012 12 24 2012 12 658 521534 4818269 198 40
8:00:42 3/13/2010 3 13 2010 8 640 521636 4818270 197 40
12:00:55 2/4/2011 2 4 2011 12 801 522438 4818272 195 40
6:00:49 1/1/2009 1 1 2009 6 634 523662 4818277 192 40
4:00:47 4/22/2011 4 22 2011 4 666 526605 4818288 83 40
2:00:30 4/5/2009 4 5 2009 2 643 521487 4818269 198 40
12:01:21 1/26/2011 1 26 2011 12 642 524001 4818278 192 40
0:00:52 1/23/2010 1 23 2010 0 646 522866 4818274 194 40
2:00:53 12/6/2012 12 6 2012 2 670 523343 4818276 193 40
2:00:47 1/26/2011 1 26 2011 2 650 523388 4818276 193 40
18:00:56 4/14/2009 4 14 2009 18 648 525175 4818282 87 40
18:00:48 1/31/2010 1 31 2010 18 633 522447 4818273 195 40
8:01:52 1/31/2010 1 31 2010 8 641 520505 4818266 200 39
10:00:47 4/1/2009 4 1 2009 10 634 522524 4818273 195 40
18:00:41 3/30/2008 3 30 2008 18 634 523756 4818277 192 40
20:00:45 2/10/2014 2 10 2014 20 908 523493 4818276 193 40
6:00:54 4/3/2008 4 3 2008 6 635 523567 4818277 193 40
2:00:15 12/30/2010 12 30 2010 2 646 523680 4818277 192 40
2:00:54 3/24/2013 3 24 2013 2 679 520579 4818267 200 39
10:00:52 2/7/2012 2 7 2012 10 665 525326 4818283 88 40
14:00:42 1/13/2013 1 13 2013 14 658 521358 4818269 198 40
6:00:48 3/24/2009 3 24 2009 6 648 522171 4818272 196 40
10:00:52 3/26/2009 3 26 2009 10 638 521672 4818270 197 40
2:01:24 5/5/2009 5 5 2009 2 634 522929 4818274 194 40
2:00:54 12/30/2009 12 30 2009 2 643 522471 4818273 195 40
14:00:41 12/29/2009 12 29 2009 14 640 521311 4818269 198 40
6:00:51 3/18/2011 3 18 2011 6 661 521548 4818270 198 40
0:00:53 11/28/2010 11 28 2010 0 801 522339 4818273 196 40
4:00:53 2/5/2013 2 5 2013 4 663 523517 4818277 193 40
18:00:41 2/24/2011 2 24 2011 18 638 523071 4818275 194 40
12:00:47 1/21/2010 1 21 2010 12 638 521583 4818270 198 40
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18:00:44 1/13/2013 1 13 2013 18 658 520637 4818267 200 39
22:00:54 1/19/2010 1 19 2010 22 644 525396 4818284 88 40
12:00:23 1/18/2013 1 18 2013 12 658 520987 4818269 199 40
6:00:49 2/11/2014 2 11 2014 6 907 523495 4818277 193 40
0:00:49 4/12/2009 4 12 2009 0 644 525790 4818285 85 40
10:00:44 12/24/2012 12 24 2012 10 658 521535 4818270 198 40
8:00:15 1/4/2009 1 4 2009 8 635 521648 4818271 197 40
10:00:40 1/8/2010 1 8 2010 10 641 521428 4818270 198 40
16:00:53 3/7/2011 3 7 2011 16 801 520948 4818269 199 40
4:00:48 4/1/2009 4 1 2009 4 638 522394 4818273 196 40
14:01:53 2/8/2011 2 8 2011 14 639 525123 4818283 87 40
6:00:53 3/23/2010 3 23 2010 6 652 522451 4818274 195 40
4:00:40 2/1/2011 2 1 2011 4 650 524175 4818280 124 39
0:00:48 1/2/2011 1 2 2011 0 801 520929 4818269 199 40
6:00:42 3/4/2011 3 4 2011 6 801 523864 4818278 192 40
18:00:47 3/27/2011 3 27 2011 18 660 524606 4818281 86 40
18:00:15 3/22/2014 3 22 2014 18 679 521265 4818270 198 40
8:00:26 3/13/2011 3 13 2011 8 801 521872 4818272 197 40
4:01:00 1/14/2013 1 14 2013 4 680 520343 4818267 201 6
4:00:15 3/10/2009 3 10 2009 4 637 523486 4818277 193 40
2:00:53 3/22/2014 3 22 2014 2 918 525928 4818286 85 40
16:01:23 2/21/2013 2 21 2013 16 665 520902 4818269 199 40
18:00:53 12/30/2009 12 30 2009 18 633 522556 4818274 195 40
22:00:54 2/25/2010 2 25 2010 22 638 525189 4818283 87 40
10:01:06 2/19/2011 2 19 2011 10 657 521520 4818271 198 40
10:00:42 1/22/2010 1 22 2010 10 638 522452 4818274 195 40
18:00:25 2/12/2010 2 12 2010 18 633 524275 4818280 124 39
18:00:53 2/4/2011 2 4 2011 18 801 523292 4818277 193 40
18:00:56 1/21/2010 1 21 2010 18 633 522447 4818274 195 40
4:00:52 2/28/2011 2 28 2011 4 647 521484 4818271 198 40
6:00:58 11/24/2010 11 24 2010 6 643 522410 4818274 195 40
0:00:35 12/26/2009 12 26 2009 0 633 522385 4818274 196 40
2:00:39 3/22/2014 3 22 2014 2 917 525484 4818285 88 40
16:00:47 1/11/2011 1 11 2011 16 650 524090 4818280 124 39
0:00:47 3/9/2010 3 9 2010 0 642 526391 4818288 84 40
22:00:54 11/27/2013 11 27 2013 22 914 521186 4818270 199 40
6:01:11 3/20/2014 3 20 2014 6 909 521635 4818272 197 40
22:00:54 12/28/2012 12 28 2012 22 680 523247 4818277 193 40
4:00:55 3/4/2011 3 4 2011 4 801 523866 4818279 192 40
16:00:47 3/6/2011 3 6 2011 16 653 520901 4818269 199 40
0:00:49 2/11/2014 2 11 2014 0 907 523491 4818278 193 40
8:00:25 2/19/2010 2 19 2010 8 639 525092 4818284 87 40
8:00:53 3/23/2013 3 23 2013 8 663 522014 4818273 196 40
22:00:42 2/10/2014 2 10 2014 22 908 523497 4818278 193 40
0:00:41 3/24/2013 3 24 2013 0 679 520577 4818268 200 39
18:00:25 2/28/2013 2 28 2013 18 658 524232 4818281 124 39
6:00:53 4/1/2009 4 1 2009 6 638 522392 4818274 196 40
8:01:23 3/30/2009 3 30 2009 8 634 521962 4818273 197 40
4:00:54 3/25/2014 3 25 2014 4 914 522887 4818276 194 40
18:00:26 1/12/2010 1 12 2010 18 638 521505 4818271 198 40
2:01:05 3/12/2010 3 12 2010 2 642 522175 4818274 196 40
0:00:53 1/29/2011 1 29 2011 0 639 524094 4818280 124 39
14:00:48 2/15/2014 2 15 2014 14 916 520975 4818270 199 40
22:00:16 2/28/2009 2 28 2009 22 637 523524 4818278 193 40
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12:00:53 3/16/2013 3 16 2013 12 679 521723 4818272 197 40
14:00:29 3/18/2010 3 18 2010 14 653 522049 4818273 196 40
16:01:00 12/29/2013 12 29 2013 16 908 521142 4818270 199 40
16:00:28 12/21/2008 12 21 2008 16 632 521591 4818272 198 40
18:00:54 2/13/2009 2 13 2009 18 634 523679 4818279 192 40
12:00:47 2/20/2010 2 20 2010 12 638 525659 4818286 85 40
10:01:11 2/4/2011 2 4 2011 10 657 522413 4818275 195 40
6:00:53 3/24/2013 3 24 2013 6 679 520581 4818269 200 39
4:00:55 2/25/2011 2 25 2011 4 647 522560 4818275 195 40
20:00:47 2/10/2014 2 10 2014 20 907 523493 4818278 193 40
2:00:48 3/22/2011 3 22 2011 2 660 523784 4818279 192 40
10:01:12 1/18/2009 1 18 2009 10 634 523046 4818277 194 40
0:00:41 1/17/2011 1 17 2011 0 642 524873 4818283 87 40
6:00:54 2/8/2013 2 8 2013 6 677 521440 4818272 198 40
22:00:55 1/3/2010 1 3 2010 22 643 523326 4818278 193 40
18:01:12 12/20/2011 12 20 2011 18 658 521474 4818272 198 40
0:00:13 2/21/2010 2 21 2010 0 639 525618 4818286 85 40
22:00:50 12/27/2008 12 27 2008 22 633 523582 4818279 193 40
18:00:53 2/27/2009 2 27 2009 18 637 523627 4818279 192 40
0:00:43 11/25/2010 11 25 2010 0 646 522352 4818275 196 40
8:00:41 2/25/2011 2 25 2011 8 655 522474 4818275 195 40
14:00:53 3/13/2012 3 13 2012 14 666 522449 4818275 195 40
2:00:48 2/28/2011 2 28 2011 2 647 521483 4818272 198 40
22:00:30 2/12/2010 2 12 2010 22 633 524275 4818281 124 39
8:00:55 12/24/2012 12 24 2012 8 665 521766 4818273 197 40
6:00:42 2/25/2011 2 25 2011 6 655 522480 4818275 195 40
10:01:04 12/25/2013 12 25 2013 10 914 520992 4818270 199 40
16:00:49 2/18/2011 2 18 2011 16 654 520930 4818270 199 40
18:00:53 12/28/2012 12 28 2012 18 680 523246 4818278 193 40
2:00:27 12/11/2013 12 11 2013 2 907 522709 4818276 195 40
4:00:54 1/6/2012 1 6 2012 4 663 522656 4818276 195 40
22:00:41 2/5/2011 2 5 2011 22 638 523543 4818279 193 40
8:00:50 12/20/2013 12 20 2013 8 909 522455 4818275 195 40
12:00:26 12/25/2010 12 25 2010 12 639 523996 4818281 192 40
2:00:54 12/29/2009 12 29 2009 2 633 522418 4818275 195 40
6:01:16 2/16/2013 2 16 2013 6 675 524440 4818282 86 40
8:00:50 4/24/2009 4 24 2009 8 646 522292 4818275 196 40
6:00:44 3/25/2008 3 25 2008 6 636 523198 4818278 194 40
18:00:54 3/27/2008 3 27 2008 18 633 521016 4818271 199 40
4:00:44 4/26/2008 4 26 2008 4 634 521425 4818272 198 40
18:00:24 3/3/2010 3 3 2010 18 640 524989 4818284 87 40
18:00:48 4/14/2011 4 14 2011 18 663 525295 4818286 88 40
8:00:47 2/16/2013 2 16 2013 8 663 523558 4818279 193 40
0:00:42 4/5/2012 4 5 2012 0 657 520410 4818269 200 39
6:00:42 4/26/2008 4 26 2008 6 634 521425 4818272 198 40
16:00:54 4/27/2008 4 27 2008 16 636 522154 4818275 196 40
2:00:54 1/15/2009 1 15 2009 2 634 523663 4818280 192 40
18:00:53 3/24/2010 3 24 2010 18 643 520432 4818269 200 39
6:00:32 1/31/2009 1 31 2009 6 633 521725 4818273 197 40
18:00:54 12/27/2010 12 27 2010 18 642 526519 4818291 83 40
18:00:53 4/20/2008 4 20 2008 18 634 525188 4818285 87 40
2:00:55 2/19/2012 2 19 2012 2 663 526043 4818289 84 40
22:00:51 3/8/2010 3 8 2010 22 642 526386 4818290 84 40
22:00:34 2/10/2014 2 10 2014 22 907 523497 4818279 193 40
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6:00:42 12/28/2008 12 28 2008 6 635 523585 4818280 193 40
0:00:23 3/27/2010 3 27 2010 0 654 525661 4818287 85 40
10:01:01 2/19/2011 2 19 2011 10 650 521523 4818273 198 40
12:01:06 4/9/2011 4 9 2011 12 654 522350 4818276 196 40
12:00:10 2/18/2009 2 18 2009 12 634 521574 4818273 198 40
22:00:48 2/18/2012 2 18 2012 22 663 526044 4818289 84 40
14:00:37 3/26/2008 3 26 2008 14 633 522365 4818276 196 40
6:00:47 3/18/2011 3 18 2011 6 662 521789 4818274 197 40
16:01:18 1/9/2014 1 9 2014 16 908 523919 4818281 192 40
4:00:52 3/5/2012 3 5 2012 4 665 521509 4818273 198 40
14:00:54 11/27/2010 11 27 2010 14 647 521408 4818273 198 40
2:00:53 12/22/2009 12 22 2009 2 640 523247 4818279 193 40
0:00:30 12/28/2008 12 28 2008 0 634 523648 4818280 192 40
6:00:56 3/17/2010 3 17 2010 6 643 521959 4818275 197 40
20:00:48 2/3/2012 2 3 2012 20 663 524717 4818284 86 40
18:00:44 2/15/2009 2 15 2009 18 637 526125 4818290 84 40
2:00:13 3/10/2011 3 10 2011 2 650 523290 4818279 193 40
10:00:21 4/5/2008 4 5 2008 10 637 522666 4818277 195 40
0:00:45 2/21/2010 2 21 2010 0 647 525445 4818287 88 40
14:00:41 12/20/2013 12 20 2013 14 908 521638 4818274 197 40
8:01:11 4/9/2011 4 9 2011 8 801 521906 4818275 197 40
8:00:50 1/31/2009 1 31 2009 8 633 521725 4818274 197 40
14:00:49 12/24/2012 12 24 2012 14 680 521579 4818274 198 40
6:00:54 2/1/2011 2 1 2011 6 650 524169 4818282 124 39
22:00:53 1/23/2010 1 23 2010 22 647 520424 4818270 200 39
18:00:42 4/3/2011 4 3 2011 18 660 525248 4818286 88 40
22:00:35 2/16/2010 2 16 2010 22 646 525129 4818286 87 40
2:00:54 2/21/2010 2 21 2010 2 647 525443 4818287 88 40
0:00:54 2/19/2012 2 19 2012 0 663 526046 4818290 84 40
2:00:48 1/5/2010 1 5 2010 2 643 522870 4818278 194 40
12:00:22 1/9/2011 1 9 2011 12 654 521458 4818273 198 40
0:01:15 4/23/2009 4 23 2009 0 642 525834 4818289 85 40
6:00:53 1/14/2013 1 14 2013 6 680 520343 4818270 201 6
12:00:50 3/26/2011 3 26 2011 12 663 521289 4818273 198 40
22:00:44 4/26/2011 4 26 2011 22 655 522828 4818278 194 40
18:00:47 3/22/2010 3 22 2010 18 652 522467 4818277 195 40
10:01:24 2/7/2013 2 7 2013 10 677 521382 4818273 198 40
0:00:48 2/11/2014 2 11 2014 0 908 523492 4818280 193 40
6:00:38 2/25/2011 2 25 2011 6 647 522563 4818277 195 40
22:00:54 2/4/2013 2 4 2013 22 663 523563 4818281 193 40
2:00:47 11/28/2010 11 28 2010 2 801 522354 4818277 196 40
12:00:14 4/10/2011 4 10 2011 12 659 522640 4818278 195 40
4:00:48 3/25/2011 3 25 2011 4 654 522994 4818279 194 40
18:00:44 3/14/2009 3 14 2009 18 637 523953 4818282 192 40
2:00:54 5/1/2008 5 1 2008 2 634 523646 4818281 192 40
14:00:42 1/12/2012 1 12 2012 14 658 525988 4818290 85 40
8:00:15 1/1/2009 1 1 2009 8 634 523660 4818281 192 40
6:00:53 12/25/2013 12 25 2013 6 911 523357 4818280 193 40
10:00:48 3/20/2010 3 20 2010 10 657 521296 4818273 198 40
22:00:41 3/24/2008 3 24 2008 22 632 523248 4818280 193 40
2:00:55 12/28/2008 12 28 2008 2 634 523646 4818281 192 40
0:00:56 12/30/2010 12 30 2010 0 646 523678 4818281 192 40
18:00:42 4/14/2011 4 14 2011 18 658 525289 4818287 88 40
10:00:57 2/8/2011 2 8 2011 10 642 525445 4818288 88 40
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6:00:53 1/21/2011 1 21 2011 6 646 523293 4818280 193 40
10:00:47 12/27/2008 12 27 2008 10 632 521607 4818274 197 40
22:00:24 3/26/2011 3 26 2011 22 660 523749 4818282 192 40
6:00:50 4/28/2011 4 28 2011 6 667 526531 4818292 83 40
18:00:24 12/27/2008 12 27 2008 18 633 523585 4818281 193 40
18:00:55 11/29/2010 11 29 2010 18 646 524942 4818286 87 40
14:00:35 2/16/2010 2 16 2010 14 640 524575 4818285 86 40
2:00:41 3/23/2009 3 23 2009 2 634 521252 4818274 198 40
2:01:05 2/3/2011 2 3 2011 2 639 525093 4818287 87 40
18:00:53 2/15/2011 2 15 2011 18 646 524561 4818285 86 40
8:00:41 4/6/2009 4 6 2009 8 643 521676 4818275 197 40
14:00:40 1/27/2011 1 27 2011 14 642 524007 4818283 192 40
8:00:53 2/8/2013 2 8 2013 8 677 521438 4818274 198 40
2:00:54 1/10/2011 1 10 2011 2 655 521591 4818275 198 40
4:00:53 4/10/2009 4 10 2009 4 645 526149 4818291 84 40
18:00:45 2/7/2011 2 7 2011 18 657 523334 4818281 193 40
4:01:42 11/25/2010 11 25 2010 4 638 522354 4818277 196 40
18:01:02 4/10/2011 4 10 2011 18 660 522727 4818279 195 40
4:00:54 3/23/2009 3 23 2009 4 634 521253 4818274 198 40
8:00:42 2/28/2009 2 28 2009 8 633 522374 4818277 196 40
22:00:48 4/7/2012 4 7 2012 22 676 525561 4818289 88 40
16:01:39 3/5/2009 3 5 2009 16 637 524070 4818283 124 39
6:00:42 1/2/2013 1 2 2013 6 658 522863 4818279 194 40
20:00:36 3/5/2014 3 5 2014 20 907 522869 4818279 194 40
16:01:00 12/21/2013 12 21 2013 16 907 522159 4818277 196 40
0:00:54 12/7/2010 12 7 2010 0 654 523544 4818282 193 40
4:00:43 2/25/2011 2 25 2011 4 655 522479 4818278 195 40
22:00:49 12/31/2009 12 31 2009 22 634 523669 4818282 192 40
0:00:42 12/11/2011 12 11 2011 0 659 525236 4818288 88 40
22:00:47 1/21/2010 1 21 2010 22 633 522448 4818278 195 40
8:00:53 3/14/2010 3 14 2010 8 646 522516 4818278 195 40
8:00:47 12/29/2012 12 29 2012 8 680 523316 4818281 193 40
2:00:44 5/13/2011 5 13 2011 2 669 522531 4818278 195 40
10:00:48 2/8/2011 2 8 2011 10 655 525443 4818289 88 40
18:01:11 2/25/2010 2 25 2010 18 638 525191 4818288 87 40
4:00:14 3/23/2010 3 23 2010 4 657 521866 4818276 197 40
0:00:42 12/29/2009 12 29 2009 0 633 522387 4818278 196 40
10:00:54 1/13/2013 1 13 2013 10 663 522590 4818279 195 40
6:00:54 5/1/2008 5 1 2008 6 634 522862 4818280 194 40
4:00:50 3/24/2009 3 24 2009 4 648 522175 4818277 196 40
10:00:54 3/23/2013 3 23 2013 10 663 521374 4818275 198 40
10:00:48 3/2/2011 3 2 2011 10 653 522227 4818277 196 40
2:00:22 2/14/2009 2 14 2009 2 637 525385 4818289 88 40
14:00:47 1/27/2011 1 27 2011 14 638 522334 4818278 196 40
4:00:48 3/21/2011 3 21 2011 4 669 521597 4818276 198 40
14:00:24 1/9/2011 1 9 2011 14 641 521383 4818275 198 40
22:00:56 1/13/2012 1 13 2012 22 663 525425 4818289 88 40
8:00:23 1/2/2013 1 2 2013 8 658 522852 4818280 194 40
6:00:43 2/28/2009 2 28 2009 6 633 522371 4818278 196 40
14:01:02 12/22/2011 12 22 2011 14 650 524200 4818285 124 39
22:00:55 12/24/2013 12 24 2013 22 907 522976 4818280 194 40
18:01:24 3/26/2010 3 26 2010 18 656 524503 4818286 86 40
4:00:49 12/11/2013 12 11 2013 4 907 522705 4818279 195 40
4:00:54 1/1/2014 1 1 2014 4 909 523510 4818282 193 40
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22:00:44 3/22/2010 3 22 2010 22 652 522465 4818279 195 40
10:00:53 3/9/2013 3 9 2013 10 657 521669 4818276 197 40
10:01:50 1/27/2011 1 27 2011 10 647 522071 4818277 196 40
2:01:14 4/1/2009 4 1 2009 2 638 522392 4818279 196 40
12:00:53 2/19/2011 2 19 2011 12 650 521523 4818276 198 40
8:00:47 4/1/2011 4 1 2011 8 665 521579 4818276 198 40
8:00:54 1/19/2010 1 19 2010 8 644 525703 4818290 85 40
10:00:48 2/21/2011 2 21 2011 10 646 521551 4818276 198 40
8:00:53 1/10/2011 1 10 2011 8 655 521588 4818276 198 40
10:00:44 1/22/2010 1 22 2010 10 633 522491 4818279 195 40
18:00:41 4/7/2011 4 7 2011 18 655 524323 4818285 124 39
18:00:47 3/22/2009 3 22 2009 18 648 524394 4818286 124 39
22:00:56 2/27/2010 2 27 2010 22 640 525011 4818288 87 40
18:00:41 2/12/2011 2 12 2011 18 642 523990 4818284 192 40
20:01:11 4/15/2014 4 15 2014 20 909 526427 4818293 83 40
10:00:47 3/25/2011 3 25 2011 10 665 521899 4818277 197 40
18:00:56 2/5/2011 2 5 2011 18 638 523546 4818283 193 40
2:00:53 3/25/2010 3 25 2010 2 656 520437 4818273 200 39
4:01:24 3/12/2010 3 12 2010 4 642 522181 4818278 196 40
4:00:57 4/26/2010 4 26 2010 4 646 522408 4818279 195 40
10:01:12 3/9/2013 3 9 2013 10 671 521668 4818277 197 40
22:00:41 12/18/2012 12 18 2012 22 658 522841 4818280 194 40
0:00:55 2/14/2009 2 14 2009 0 637 525382 4818290 88 40
0:00:54 12/23/2008 12 23 2008 0 635 524222 4818285 124 39
0:00:23 12/28/2008 12 28 2008 0 633 523595 4818283 193 40
22:00:50 2/14/2011 2 14 2011 22 801 523838 4818284 192 40
18:00:54 2/25/2010 2 25 2010 18 639 525498 4818290 88 40
2:00:54 12/12/2010 12 12 2010 2 650 524161 4818285 124 39
6:00:52 1/23/2010 1 23 2010 6 646 522815 4818281 194 40
10:00:25 3/20/2010 3 20 2010 10 656 521290 4818276 198 40
14:00:47 2/20/2010 2 20 2010 14 638 525661 4818291 85 40
20:01:17 3/30/2013 3 30 2013 20 677 524048 4818285 124 39
10:00:49 4/10/2011 4 10 2011 10 659 522638 4818280 195 40
14:00:49 1/3/2011 1 3 2011 14 653 523929 4818284 192 40
14:00:47 2/4/2011 2 4 2011 14 657 522480 4818279 195 40
12:00:54 12/30/2010 12 30 2010 12 647 522412 4818279 195 40
14:00:53 3/4/2013 3 4 2013 14 658 521426 4818276 198 40
16:00:26 3/29/2011 3 29 2011 16 666 522810 4818281 194 40
6:00:48 3/25/2011 3 25 2011 6 654 522995 4818281 194 40
4:00:43 12/30/2009 12 30 2009 4 643 522796 4818281 195 40
18:00:56 2/10/2014 2 10 2014 18 908 523624 4818284 192 40
4:00:54 12/30/2010 12 30 2010 4 646 523675 4818284 192 40
18:00:49 12/21/2013 12 21 2013 18 909 522387 4818279 196 40
10:01:11 2/26/2013 2 26 2013 10 665 522407 4818279 195 40
6:00:55 12/25/2013 12 25 2013 6 909 522418 4818280 195 40
20:00:48 12/8/2013 12 8 2013 20 911 525467 4818290 88 40
18:00:31 1/3/2011 1 3 2011 18 653 520979 4818275 199 40
16:00:53 2/6/2014 2 6 2014 16 907 523922 4818285 192 40
18:00:53 3/24/2010 3 24 2010 18 656 520589 4818274 200 39
8:00:55 3/16/2009 3 16 2009 8 644 521879 4818278 197 40
0:00:14 2/18/2011 2 18 2011 0 801 524175 4818286 124 39
6:00:54 4/7/2009 4 7 2009 6 634 521300 4818276 198 40
22:00:54 1/21/2012 1 21 2012 22 663 523383 4818283 193 40
2:00:47 2/6/2013 2 6 2013 2 679 523974 4818285 192 40
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18:00:27 4/8/2009 4 8 2009 18 642 525592 4818291 88 40
8:00:55 2/3/2011 2 3 2011 8 639 525145 4818289 87 40
18:00:36 2/14/2011 2 14 2011 18 801 523821 4818285 192 40
2:00:41 2/27/2013 2 27 2013 2 663 523388 4818283 193 40
0:00:49 3/30/2011 3 30 2011 0 662 525468 4818291 88 40
0:00:59 4/3/2014 4 3 2014 0 916 525249 4818290 88 40
20:01:25 3/23/2014 3 23 2014 20 679 520404 4818274 200 39
6:00:47 4/1/2009 4 1 2009 6 634 522835 4818281 194 40
22:00:48 1/31/2010 1 31 2010 22 633 522445 4818280 195 40
4:01:24 1/10/2011 1 10 2011 4 655 521593 4818277 198 40
20:00:24 1/21/2012 1 21 2012 20 663 523389 4818283 193 40
8:00:54 4/7/2011 4 7 2011 8 650 524340 4818287 124 39
10:00:54 12/24/2012 12 24 2012 10 680 521584 4818277 198 40
4:00:53 1/23/2010 1 23 2010 4 633 523189 4818283 194 40
18:00:53 3/24/2009 3 24 2009 18 634 521186 4818276 199 40
18:00:55 2/1/2010 2 1 2010 18 633 523339 4818283 193 40
14:00:49 1/9/2011 1 9 2011 14 657 521235 4818276 198 40
18:00:56 2/6/2011 2 6 2011 18 642 524026 4818286 124 39
6:00:25 1/10/2011 1 10 2011 6 655 521588 4818277 198 40
6:00:42 2/28/2011 2 28 2011 6 801 521557 4818277 198 40
8:00:54 12/9/2013 12 9 2013 8 907 526154 4818294 84 40
4:00:40 2/22/2010 2 22 2010 4 640 525262 4818290 88 40
14:00:53 1/22/2012 1 22 2012 14 665 521424 4818277 198 40
20:00:54 2/24/2012 2 24 2012 20 663 523486 4818284 193 40
2:00:30 12/27/2012 12 27 2012 2 663 521256 4818276 198 40
20:00:29 3/1/2013 3 1 2013 20 658 523647 4818284 192 40
16:00:41 1/21/2010 1 21 2010 16 646 521532 4818277 198 40
0:00:47 2/14/2011 2 14 2011 0 801 524372 4818287 124 39
16:00:53 3/25/2008 3 25 2008 16 633 522295 4818280 196 40
0:02:34 1/22/2010 1 22 2010 0 633 522574 4818281 195 40
10:01:18 2/8/2014 2 8 2014 10 914 521510 4818278 198 40
4:00:53 12/2/2012 12 2 2012 4 670 523329 4818284 193 40
6:00:42 3/6/2010 3 6 2010 6 642 524966 4818290 87 40
16:00:55 1/25/2014 1 25 2014 16 679 521612 4818278 197     40
0:00:49 2/27/2013       2       27      2013    0       663     523397  4818284 193     40
6:00:55 11/27/2010      11      27      2010    6       655     521971  4818279 197     40
12:00:42        1/22/2011       1       22      2011    12      655     521759  4818279 197     40
4:00:24 12/19/2009      12      19      2009    4       640     523313  4818284 193     40
4:00:41 2/16/2013       2       16      2013    4       675     524430  4818288 86      40
14:00:57        2/21/2010       2       21      2010    14      647     526210  4818295 84      40
4:00:42 3/9/2013        3       9       2013    4       671     521458  4818278 198     40
18:00:20        2/4/2009        2       4       2009    18      637     524148  4818287 124     39
18:00:23        3/28/2010       3       28      2010    18      801     525235  4818291 88      40
8:00:31 3/18/2010       3       18      2010    8       653     522192  4818280 196     40
22:00:37        3/30/2008       3       30      2008    22      634     523704  4818286 192     40
0:01:50 12/30/2009      12      30      2009    0       643     522450  4818281 195     40
18:00:33        1/29/2011       1       29      2011    18      654     521468  4818278 198     40
16:00:53        1/5/2013        1       5       2013    16      665     524045  4818287 124     39
22:01:04        4/10/2012       4       10      2012    22      672     522623  4818282 195     40
4:00:11 3/22/2014       3       22      2014    4       918     526002  4818294 85      40
18:00:54        4/8/2009        4       8       2009    18      640     525317  4818292 88      40
18:00:46        1/28/2011       1       28      2011    18      639     524180  4818288 124     39
22:00:43        3/23/2013       3       23      2013    22      679     520576  4818276 200     39
6:00:54 2/5/2014        2       5       2014    6       909     523236  4818284 193     40
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20:00:26        4/8/2013        4       8       2013    20      677     524834  4818290 87      40
6:00:54 12/29/2009      12      29      2009    6       633     522429  4818282 195     40
18:00:53        3/2/2010        3       2       2010    18      644     522437  4818282 195     40
10:00:43        5/6/2011        5       6       2011    10      666     524591  4818289 86      40
6:00:53 3/13/2011       3       13      2011    6       650     522367  4818282 196     40
0:00:53 4/1/2009        4       1       2009    0       638     522695  4818283 195     40
20:00:34        2/23/2013       2       23      2013    20      666     523500  4818285 193     40
16:00:53        2/24/2011       2       24      2011    16      638     522876  4818283 194     40
8:00:42 4/1/2010        4       1       2010    8       638     524524  4818289 86      40
18:00:13        12/28/2008      12      28      2008    18      634     523625  4818286 192     40
4:00:54 12/13/2013      12      13      2013    4       914     520422  4818275 200     39
0:00:54 1/7/2010        1       7       2010    0       643     521498  4818279 198     40
8:00:47 12/28/2011      12      28      2011    8       650     523487  4818285 193     40
4:00:50 4/12/2009       4       12      2009    4       637     525371  4818292 88      40
16:01:42        3/29/2011       3       29      2011    16      669     522612  4818283 195     40
2:00:47 12/25/2009      12      25      2009    2       644     523328  4818285 193     40
12:00:53        3/20/2013       3       20      2013    12      658     522151  4818281 196     40
2:00:56 11/26/2010      11      26      2010    2       647     522776  4818283 195     40
2:00:53 2/28/2009       2       28      2009    2       633     522374  4818282 196     40
8:00:55 4/6/2011        4       6       2011    8       655     523906  4818287 192     40
0:00:24 2/15/2011       2       15      2011    0       801     523839  4818287 192     40
4:00:42 2/21/2010       2       21      2010    4       647     525221  4818292 88      40
0:01:01 2/16/2011       2       16      2011    0       646     523978  4818288 192     40
6:00:26 3/5/2012        3       5       2012    6       665     521518  4818279 198     40
18:00:25        4/11/2009       4       11      2009    18      644     525735  4818294 85      40
20:00:47        4/18/2011       4       18      2011    20      666     525791  4818294 85      40
8:00:53 1/23/2010       1       23      2010    8       646     522814  4818284 194     40
14:00:48        2/26/2014       2       26      2014    14      679     522435  4818282 195     40
10:00:49        1/29/2009       1       29      2009    10      632     521814  4818280 197     40
18:00:53        2/17/2011       2       17      2011    18      801     524219  4818289 124     39
14:00:53        2/8/2014        2       8       2014    14      914     521437  4818279 198     40
14:00:55        4/6/2010        4       6       2010    14      641     522647  4818283 195     40
22:00:24        12/11/2010      12      11      2010    22      653     523495  4818286 193     40
6:00:57 2/20/2012       2       20      2012    6       665     521535  4818280 198     40
16:00:40        1/28/2011       1       28      2011    16      638     521967  4818281 197     40
22:00:53        3/10/2009       3       10      2009    22      637     523503  4818286 193 40
8:00:40 4/30/2008 4 30 2008 8 636 522312 4818282 196 40
22:00:23 2/25/2010 2 25 2010 22 647 525074 4818292 87 40
22:00:32 4/1/2013 4 1 2013 22 663 524706 4818291 86 40
12:00:53 3/25/2011 3 25 2011 12 665 521900 4818281 197 40
8:00:53 12/25/2013 12 25 2013 8 909 522414 4818283 195 40
2:01:04 2/28/2011 2 28 2011 2 801 521558 4818280 198 40
0:00:54 3/26/2010 3 26 2010 0 642 526635 4818298 83 40
20:00:57 2/27/2013 2 27 2013 20 677 520948 4818278 199 40
4:00:53 3/13/2011 3 13 2011 4 650 522369 4818283 196 40
18:00:47 2/18/2009 2 18 2009 18 634 521680 4818280 197 40
4:00:44 12/25/2013 12 25 2013 4 911 523347 4818286 193 40
8:00:44 3/5/2012 3 5 2012 8 665 521505 4818280 198 40
14:00:43 1/8/2013 1 8 2013 14 663 523991 4818288 192 40
2:00:54 4/18/2014 4 18 2014 2 908 522785 4818284 195 40
2:00:21 12/28/2008 12 28 2008 2 632 522918 4818285 194 40
18:00:37 3/10/2009 3 10 2009 18 633 523084 4818285 194 40
18:00:54 1/25/2014 1 25 2014 18 671 521500 4818280 198 40
2:00:54 3/4/2010 3 4 2010 2 642 525579 4818294 88 40
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4:00:33 12/28/2008 12 28 2008 4 634 523633 4818287 192 40
22:00:57 2/1/2010 2 1 2010 22 633 523339 4818286 193 40
6:00:53 12/29/2012 12 29 2012 6 680 523311 4818286 193 40
14:00:59 1/28/2011 1 28 2011 14 638 521969 4818282 197 40
8:00:47 4/7/2013 4 7 2013 8 671 522365 4818283 196 40
6:00:38 11/25/2010 11 25 2010 6 638 522348 4818283 196 40
8:00:53 12/29/2009 12 29 2009 8 633 522432 4818283 195 40
0:00:41 12/27/2012 12 27 2012 0 663 521286 4818280 198 40
0:00:23 4/15/2014 4 15 2014 0 908 525210 4818293 87 40
6:00:26 3/25/2011 3 25 2011 6 667 522976 4818285 194 40
2:00:54 12/21/2010 12 21 2010 2 650 523318 4818287 193 40
22:00:55 3/5/2014 3 5 2014 22 907 522866 4818285 194 40
18:01:07 4/7/2011 4 7 2011 18 669 524424 4818291 86 40
0:00:41 1/5/2010 1 5 2010 0 643 522852 4818285 194 40
16:00:50 12/28/2012 12 28 2012 16 671 521745 4818281 197 40
12:00:42 12/24/2012 12 24 2012 12 680 521576 4818281 198 40
18:00:24 12/31/2009 12 31 2009 18 634 523661 4818288 192 40
4:00:56 2/28/2011 2 28 2011 4 801 521556 4818281 198 40
12:00:50 3/25/2011 3 25 2011 12 661 522019 4818282 196 40
2:00:33 1/21/2011 1 21 2011 2 650 524093 4818290 124 39
18:00:43 12/29/2008 12 29 2008 18 634 524040 4818289 124 39
18:00:48 12/26/2012 12 26 2012 18 663 521410 4818281 198 40
20:00:48 2/28/2013 2 28 2013 20 666 523511 4818288 193 40
18:00:49 3/31/2009 3 31 2009 18 634 523178 4818287 194 40
2:00:54 3/14/2009 3 14 2009 2 639 522198 4818283 196 40
20:00:54 12/17/2013 12 17 2013 20 908 521896 4818282 197 40
8:00:45 12/6/2011 12 6 2011 8 659 522184 4818283 196 40
0:00:53 4/7/2012 4 7 2012 0 666 526625 4818299 83 40
18:01:23 2/26/2014 2 26 2014 18 909 522944 4818286 194 40
10:00:20 3/25/2011 3 25 2011 10 661 521953 4818283 197 40
16:00:48 1/9/2011 1 9 2011 16 638 521089 4818280 199 40
8:00:53 3/18/2010 3 18 2010 8 640 522159 4818283 196 40
8:00:54 3/27/2009 3 27 2009 8 640 521512 4818281 198 40
10:00:55 2/26/2011 2 26 2011 10 638 521292 4818280 198 40
4:00:53 2/25/2012 2 25 2012 4 663 523544 4818288 193 40
18:00:35 3/9/2010 3 9 2010 18 639 525613 4818296 88 40
2:00:44 2/18/2011 2 18 2011 2 642 525713 4818296 85 40
2:00:13 4/2/2009 4 2 2009 2 633 521595 4818281 198 40
20:00:52 3/27/2013 3 27 2013 20 671 522628 4818285 195 40
4:00:49 2/14/2009 2 14 2009 4 637 525382 4818295 88 40
6:00:24 3/21/2011 3 21 2011 6 669 521604 4818282 197 40
18:00:47 1/22/2010 1 22 2010 18 633 522835 4818286 194 40
6:00:54 3/27/2009 3 27 2009 6 637 524191 4818290 124 39
22:00:42 1/28/2011 1 28 2011 22 639 524178 4818290 124 39
10:00:28 4/6/2013 4 6 2013 10 658 522270 4818284 196 40
8:00:46 12/30/2009 12 30 2009 8 638 522358 4818284 196 40
0:00:54 3/25/2010 3 25 2010 0 656 520455 4818278 200 39
6:00:54 2/3/2011 2 3 2011 6 639 525145 4818294 87 40
8:01:17 12/14/2008 12 14 2008 8 633 522578 4818285 195 40
8:00:54 4/5/2011 4 5 2011 8 665 523893 4818290 192 40
2:00:26 1/27/2010 1 27 2010 2 643 525259 4818295 88 40
16:00:47 1/10/2009 1 10 2009 16 632 523237 4818287 193 40
14:00:47 3/2/2011 3 2 2011 14 655 522156 4818284 196 40
12:00:44 1/8/2013 1 8 2013 12 663 523961 4818290 192 40
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8:00:49 4/5/2011 4 5 2011 8 662 523927 4818290 192 40
16:01:19 1/26/2013 1 26 2013 16 677 521060 4818280 199 40
16:00:54 3/15/2014 3 15 2014 16 907 521583 4818282 198 40
0:00:24 12/20/2013 12 20 2013 0 914 521425 4818282 198 40
6:00:53 12/22/2013 12 22 2013 6 909 522600 4818285 195 40
8:00:55 3/29/2012 3 29 2012 8 663 521854 4818283 197 40
22:00:47 12/27/2009 12 27 2009 22 633 522411 4818285 195 40
4:00:42 4/1/2009 4 1 2009 4 634 522834 4818286 194 40
8:00:16 4/1/2009 4 1 2009 8 633 522474 4818285 195 40
4:00:47 4/18/2014 4 18 2014 4 908 522784 4818286 195 40
12:00:43 2/24/2011 2 24 2011 12 639 522430 4818285 195 40
4:00:41 3/25/2008 3 25 2008 4 636 523188 4818288 194 40
2:00:54 3/30/2009 3 30 2009 2 646 521479 4818282 198 40
12:00:08 4/6/2010 4 6 2010 12 650 522623 4818286 195 40
12:00:30 4/2/2009 4 2 2009 12 634 521350 4818282 198 40
8:00:24 1/9/2014 1 9 2014 8 909 525505 4818296 88 40
18:00:55 2/19/2014 2 19 2014 18 679 522881 4818287 194 40
8:00:33 4/1/2010 4 1 2010 8 746 524769 4818293 86 40
6:00:53 12/7/2012 12 7 2012 6 670 523387 4818289 193 40
2:00:54 12/28/2008 12 28 2008 2 633 523562 4818289 193 40
20:00:53 4/8/2013 4 8 2013 20 663 524877 4818294 87 40
22:00:44 11/25/2010 11 25 2010 22 647 522477 4818286 195 40
18:00:56 12/11/2010 12 11 2010 18 653 523486 4818289 193 40
16:00:53 2/7/2013 2 7 2013 16 677 521317 4818282 198 40
16:00:44 2/17/2009 2 17 2009 16 632 525973 4818298 85 40
16:00:20 3/31/2008 3 31 2008 16 636 520973 4818281 199 40
0:00:53 3/1/2013 3 1 2013 0 666 523515 4818289 193 40
16:00:42 1/1/2009 1 1 2009 16 633 524207 4818292 124 39
8:00:48 3/22/2008 3 22 2008 8 634 521774 4818283 197 40
8:00:37 3/8/2009 3 8 2009 8 633 521493 4818283 198 40
6:00:47 3/16/2009 3 16 2009 6 644 521577 4818283 198 40
6:00:56 2/7/2014 2 7 2014 6 908 523928 4818291 192 40
4:00:41 3/27/2009 3 27 2009 4 637 524185 4818292 124 39
2:00:56 4/5/2012 4 5 2012 2 657 520409 4818279 200 39
4:00:19 12/22/2013 12 22 2013 4 909 522594 4818286 195 40
18:01:19 2/16/2010 2 16 2010 18 646 525170 4818295 87 40
20:01:56 3/22/2014 3 22 2014 20 914 521933 4818284 197 40
4:00:43 4/5/2009 4 5 2009 4 643 521485 4818283 198 40
16:00:24 1/20/2011 1 20 2011 16 646 523044 4818288 194 40
8:00:52 2/23/2012 2 23 2012 8 658 522470 4818286 195 40
4:01:12 1/9/2014 1 9 2014 4 909 525436 4818296 88 40
4:00:53 1/21/2010 1 21 2010 4 644 525482 4818297 88 40
6:00:54 4/5/2009 4 5 2009 6 643 521482 4818283 198 40
2:00:53 3/1/2013 3 1 2013 2 666 523519 4818290 193 40
14:00:23 4/16/2008 4 16 2008 14 633 521070 4818282 199 40
2:01:17 12/23/2012 12 23 2012 2 670 521833 4818284 197 40
0:00:55 3/22/2014 3 22 2014 0 679 521574 4818283 198 40
18:01:28 3/3/2010 3 3 2010 18 642 525724 4818298 85 40
16:00:41 12/29/2009 12 29 2009 16 647 521394 4818283 198 40
16:00:44 2/16/2009 2 16 2009 16 634 521329 4818283 198 40
16:00:14 12/11/2008 12 11 2008 16 633 521856 4818284 197 40
22:00:24 3/31/2012 3 31 2012 22 678 525144 4818296 87 40
2:00:50 3/27/2009 3 27 2009 2 637 524183 4818292 124 39
18:00:56 2/10/2009 2 10 2009 18 633 523645 4818291 192 40
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8:00:53 2/21/2010 2 21 2010 8 647 525218 4818296 88 40
8:00:48 2/1/2010 2 1 2010 8 633 522790 4818288 195 40
10:00:51 2/20/2010 2 20 2010 10 638 525635 4818298 85 40
18:00:37 2/1/2012 2 1 2012 18 665 523485 4818290 193 40
4:00:54 2/18/2011 2 18 2011 4 642 525711 4818298 85 40
6:00:54 2/21/2010 2 21 2010 6 647 525219 4818296 88 40
4:00:53 2/28/2010 2 28 2010 4 640 525369 4818297 88 40
6:00:56 2/28/2010 2 28 2010 6 640 525371 4818297 88 40
10:00:54 3/20/2010 3 20 2010 10 647 521395 4818283 198 40
6:00:25 1/3/2011 1 3 2011 6 642 523873 4818292 192 40
18:00:31 3/26/2008 3 26 2008 18 633 523101 4818289 194 40
22:00:42 12/8/2010 12 8 2010 22 655 523403 4818290 193 40
6:00:54 1/20/2014 1 20 2014 6 679 524091 4818292 124 39
0:00:38 2/4/2011 2 4 2011 0 657 522624 4818287 195 40
18:00:36 4/1/2009 4 1 2009 18 634 522446 4818287 195 40
0:00:41 4/1/2012 4 1 2012 0 678 525146 4818296 87 40
6:00:53 3/13/2012 3 13 2012 6 665 521684 4818284 197 40
4:00:51 2/17/2013 2 17 2013 4 663 523215 4818289 193 40
22:00:51 12/19/2013 12 19 2013 22 908 522356 4818287 196 40
6:00:48 4/24/2008 4 24 2008 6 633 522591 4818287 195 40
2:00:21 4/24/2008 4 24 2008 2 633 522614 4818288 195 40
4:00:48 12/29/2012 12 29 2012 4 680 523233 4818290 193 40
0:00:53 1/15/2010 1 15 2010 0 646 523238 4818290 193 40
8:00:13 12/29/2008 12 29 2008 8 634 523650 4818291 192 40
0:00:42 4/1/2009 4 1 2009 0 633 523137 4818290 194 40
16:00:43 4/10/2011 4 10 2011 16 658 522567 4818288 195 40
2:00:43 5/3/2011 5 3 2011 2 664 525332 4818298 88 40
2:00:56 1/26/2011 1 26 2011 2 639 523646 4818291 192 40
14:00:54 1/10/2009 1 10 2009 14 632 523197 4818290 194 40
16:00:54 3/18/2008 3 18 2008 16 634 523861 4818292 192 40
12:00:53 1/26/2013 1 26 2013 12 679 521093 4818283 199 40
8:00:54 12/23/2012 12 23 2012 8 675 524255 4818294 124 39
22:00:26 4/22/2009 4 22 2009 22 642 525802 4818300 85 40
6:00:54 12/30/2010 12 30 2010 6 646 523678 4818292 192 40
12:00:24 3/24/2011 3 24 2011 12 658 522316 4818287 196 40
2:01:10 1/21/2010 1 21 2010 2 644 525486 4818298 88 40
12:00:59 3/16/2014 3 16 2014 12 907 521636 4818285 197 40
16:00:31 1/7/2010 1 7 2010 16 641 521263 4818284 198 40
18:00:54 4/1/2012 4 1 2012 18 677 522667 4818288 195 40
14:00:53 1/16/2011 1 16 2011 14 801 524142 4818294 124 39
10:00:53 3/31/2009 3 31 2009 10 633 522631 4818288 195 40
22:00:41 2/27/2014 2 27 2014 22 916 525472 4818298 88 40
8:00:53 4/3/2009 4 3 2009 8 646 522125 4818287 196 40
8:00:50 3/30/2010 3 30 2010 8 642 526091 4818301 84 40
0:00:41 4/3/2012 4 3 2012 0 676 524972 4818297 87 40
10:00:53 3/11/2011 3 11 2011 10 653 521916 4818286 197 40
6:00:49 3/21/2013 3 21 2013 6 671 526586 4818303 83 40
12:00:55 2/15/2011 2 15 2011 12 638 522524 4818288 195 40
4:00:42 1/10/2013 1 10 2013 4 679 523490 4818291 193 40
2:00:41 3/18/2008 3 18 2008 2 633 523035 4818290 194 40
18:00:44 1/21/2010 1 21 2010 18 640 523501 4818292 193 40
4:00:54 1/27/2010 1 27 2010 4 643 525258 4818298 88 40
4:00:14 12/28/2008 12 28 2008 4 635 523572 4818292 193 40
18:00:51 1/6/2009 1 6 2009 18 633 522855 4818289 194 40
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18:00:53 4/24/2009 4 24 2009 18 642 525728 4818300 85 40
16:00:47 3/6/2011 3 6 2011 16 801 521502 4818285 198 40
8:00:55 1/22/2010 1 22 2010 8 643 522640 4818289 195 40
16:00:52 3/3/2011 3 3 2011 16 801 523946 4818293 192 40
2:00:47 3/25/2014 3 25 2014 2 679 522658 4818289 195 40
18:00:53 1/21/2010 1 21 2010 18 646 521522 4818285 198 40
4:00:14 12/29/2009 12 29 2009 4 633 522398 4818288 196 40
8:01:53 3/22/2010 3 22 2010 8 654 521969 4818287 197 40
2:00:56 12/19/2009 12 19 2009 2 640 523319 4818291 193 40
20:00:41 3/2/2014 3 2 2014 20 908 523084 4818290 194 40
16:00:38 1/22/2011 1 22 2011 16 641 521048 4818284 199 40
18:00:41 3/30/2009 3 30 2009 18 635 521884 4818286 197 40
10:00:42 3/12/2010 3 12 2010 10 641 521249 4818284 198 40
0:00:43 2/6/2011 2 6 2011 0 639 525556 4818299 88 40
14:00:50 12/25/2010 12 25 2010 14 639 523961 4818294 192 40
4:00:51 3/22/2014 3 22 2014 4 917 525480 4818299 88 40
0:00:47 12/7/2010 12 7 2010 0 655 525381 4818299 88 40
0:00:12 1/14/2014 1 14 2014 0 908 523512 4818292 193 40
8:00:42 3/7/2013 3 7 2013 8 679 522071 4818287 196 40
12:00:42 2/26/2014 2 26 2014 12 679 522433 4818288 195 40
12:00:41 1/29/2009 1 29 2009 12 632 521851 4818287 197 40
10:00:47 2/18/2009 2 18 2009 10 632 525866 4818301 85 40
6:00:55 12/27/2012 12 27 2012 6 675 521515 4818286 198 40
10:00:46 2/6/2011 2 6 2011 10 655 525453 4818299 88 40
18:00:54 2/24/2011 2 24 2011 18 653 523261 4818291 193 40
18:00:24 4/19/2009 4 19 2009 18 640 526455 4818303 83 40
18:00:21 12/31/2009 12 31 2009 18 634 523660 4818293 192 40
2:00:55 3/13/2010 3 13 2010 2 651 526017 4818301 85 40
2:00:53 1/10/2013 1 10 2013 2 679 523499 4818292 193 40
12:00:54 4/6/2010 4 6 2010 12 639 522456 4818289 195 40
0:00:55 3/14/2010 3 14 2010 0 644 522185 4818288 196 40
22:00:36 2/28/2013 2 28 2013 22 666 523515 4818292 193 40
16:00:19 2/17/2014 2 17 2014 16 909 521705 4818286 197 40
14:00:47 1/25/2011 1 25 2011 14 639 523971 4818294 192 40
18:00:24 3/13/2009 3 13 2009 18 633 520985 4818284 199 40
12:00:23 2/24/2009 2 24 2009 12 634 521993 4818287 197 40
12:00:53 12/31/2010 12 31 2010 12 657 522534 4818289 195 40
10:00:41 4/9/2011 4 9 2011 10 655 521988 4818287 197 40
0:00:48 4/21/2009 4 21 2009 0 646 522955 4818291 194 40
22:00:53 4/6/2012 4 6 2012 22 666 526621 4818304 83 40
2:00:37 12/23/2012 12 23 2012 2 665 522367 4818289 196 40
8:00:43 4/25/2009 4 25 2009 8 634 522446 4818289 195 40
0:00:22 1/30/2009 1 30 2009 0 632 522150 4818288 196 40
22:00:47 11/27/2010 11 27 2010 22 638 522503 4818289 195 40
14:00:54 1/15/2011 1 15 2011 14 646 521342 4818286 198 40
16:00:48 2/26/2014 2 26 2014 16 679 522430 4818289 195 40
4:00:53 2/27/2013 2 27 2013 4 658 521504 4818286 198 40
16:00:44 2/24/2009 2 24 2009 16 632 522763 4818290 195 40
22:01:07 3/20/2013 3 20 2013 22 671 525894 4818302 85 40
18:00:51 3/29/2011 3 29 2011 18 669 523566 4818293 193 40
6:00:50 12/19/2009 12 19 2009 6 640 523317 4818292 193 40
0:01:11 11/29/2010 11 29 2010 0 655 523362 4818292 193 40
10:00:48 4/12/2012 4 12 2012 10 677 522171 4818288 196 40
8:00:54 12/9/2013 12 9 2013 8 911 526608 4818304 83 40
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18:00:53 3/14/2009 3 14 2009 18 643 521010 4818285 199 40
18:00:30 1/24/2011 1 24 2011 18 638 523832 4818294 192 40
10:01:23 1/4/2011 1 4 2011 10 642 525640 4818301 85 40
4:00:30 2/28/2009 2 28 2009 4 633 522376 4818289 196 40
2:00:23 12/26/2009 12 26 2009 2 638 522485 4818290 195 40
16:00:41 12/28/2010 12 28 2010 16 642 524020 4818295 124 39
22:00:53 12/27/2010 12 27 2010 22 642 526524 4818304 83 40
4:00:14 1/6/2009 1 6 2009 4 633 523251 4818292 193 40
16:00:43 2/28/2013 2 28 2013 16 671 521053 4818285 199 40
6:00:54 12/29/2008 12 29 2008 6 634 523664 4818294 192 40
0:00:53 3/2/2011 3 2 2011 0 639 523641 4818294 192 40
22:00:48 12/25/2012 12 25 2012 22 680 520978 4818285 199 40
2:00:48 12/11/2010 12 11 2010 2 655 523350 4818293 193 40
18:00:26 3/15/2014 3 15 2014 18 909 522497 4818290 195 40
16:00:48 4/6/2010 4 6 2010 16 641 522644 4818291 195 40
22:00:53 12/18/2008 12 18 2008 22 632 522718 4818291 195 40
8:00:53 3/10/2012 3 10 2012 8 665 521766 4818288 197 40
18:00:52 4/7/2012 4 7 2012 18 678 525082 4818299 87 40
10:01:00 1/8/2013 1 8 2013 10 663 523965 4818295 192 40
22:00:54 3/9/2010 3 9 2010 22 642 525643 4818302 85 40
2:00:54 12/3/2010 12 3 2010 2 642 526195 4818304 84 40
6:01:41 1/10/2011 1 10 2011 6 641 521594 4818287 198 40
16:00:26 2/10/2014 2 10 2014 16 908 523643 4818294 192 40
22:00:54 1/14/2009 1 14 2009 22 634 523643 4818294 192 40
0:00:53 3/21/2013 3 21 2013 0 671 525895 4818303 85 40
14:00:42 3/17/2011 3 17 2011 14 801 522233 4818290 196 40
0:00:41 12/19/2012 12 19 2012 0 658 522855 4818292 194 40
0:00:56 3/31/2008 3 31 2008 0 636 523205 4818293 194 40
18:00:54 1/8/2012 1 8 2012 18 663 521338 4818287 198 40
8:00:54 1/3/2011 1 3 2011 8 642 523872 4818295 192 40
16:00:55 12/20/2008 12 20 2008 16 634 525057 4818300 87 40
4:00:53 3/6/2010 3 6 2010 4 642 524964 4818299 87 40
10:00:54 12/31/2010 12 31 2010 10 657 522522 4818291 195 40
2:00:32 1/17/2011 1 17 2011 2 650 521514 4818287 198 40
4:00:54 12/27/2012 12 27 2012 4 675 521517 4818287 198 40
16:00:54 2/21/2013 2 21 2013 16 679 520975 4818286 199 40
6:00:22 2/25/2011 2 25 2011 6 654 522568 4818291 195 40
8:00:56 3/27/2009 3 27 2009 8 633 521610 4818288 197 40
6:01:00 11/21/2010 11 21 2010 6 647 523464 4818294 193 40
0:00:53 1/22/2010 1 22 2010 0 640 523509 4818294 193 40
6:00:49 3/28/2009 3 28 2009 6 635 521453 4818287 198 40
18:00:59 2/11/2014 2 11 2014 18 907 524194 4818297 124 39
0:00:53 2/26/2010 2 26 2010 0 647 525085 4818300 87 40
14:00:53 12/29/2009 12 29 2009 14 647 521405 4818288 198 40
4:00:42 4/28/2014 4 28 2014 4 917 522993 4818293 194 40
18:01:51 4/6/2010 4 6 2010 18 651 523123 4818293 194 40
22:00:30 3/29/2009 3 29 2009 22 646 521493 4818288 198 40
22:00:48 12/30/2009 12 30 2009 22 639 522776 4818292 195 40
14:00:54 2/11/2014 2 11 2014 14 908 525052 4818300 87 40
4:00:27 12/26/2009 12 26 2009 4 633 522437 4818291 195 40
22:00:23 3/30/2008 3 30 2008 22 632 523531 4818295 193 40
22:00:52 12/17/2013 12 17 2013 22 671 523980 4818296 192 40
16:00:12 1/8/2012 1 8 2012 16 663 521136 4818287 199 40
2:00:54 12/28/2011 12 28 2011 2 650 523494 4818295 193 40
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2:00:56 3/14/2010 3 14 2010 2 644 522734 4818292 195 40
2:00:53 3/28/2009 3 28 2009 2 635 521457 4818288 198 40
6:00:56 3/19/2014 3 19 2014 6 917 522274 4818291 196 40
22:00:50 1/5/2009 1 5 2009 22 633 523225 4818294 193 40
18:00:55 1/23/2011 1 23 2011 18 638 523720 4818296 192 40
22:00:47 3/1/2011 3 1 2011 22 639 523635 4818295 192 40
12:00:59 3/4/2013 3 4 2013 12 677 521554 4818288 198 40
4:00:21 1/26/2011 1 26 2011 4 639 523635 4818295 192 40
14:00:41 2/24/2009 2 24 2009 14 634 522105 4818290 196 40
18:00:48 1/13/2010 1 13 2010 18 633 521161 4818287 199 40
22:00:53 1/24/2011 1 24 2011 22 638 523828 4818296 192 40
14:00:54 1/21/2010 1 21 2010 14 642 524383 4818298 124 39
22:00:41 1/22/2010 1 22 2010 22 646 522839 4818293 194 40
2:00:53 12/29/2012 12 29 2012 2 680 523193 4818294 194 40
10:00:48 1/1/2011 1 1 2011 10 653 522650 4818292 195 40
2:00:12 1/31/2009 1 31 2009 2 632 521676 4818289 197 40
4:00:26 1/3/2011 1 3 2011 4 642 523871 4818296 192 40
18:00:54 1/27/2011 1 27 2011 18 646 523741 4818296 192 40
4:00:47 3/28/2009 3 28 2009 4 635 521459 4818288 198 40
18:01:17 1/28/2011 1 28 2011 18 642 524771 4818300 86 40
8:00:24 2/12/2012 2 12 2012 8 658 521527 4818289 198 40
18:00:53 1/8/2011 1 8 2011 18 639 524039 4818297 124 39
4:00:54 3/19/2014 3 19 2014 4 917 522273 4818291 196 40
2:00:55 12/26/2009 12 26 2009 2 633 522434 4818292 195 40
4:00:23 12/29/2008 12 29 2008 4 634 523663 4818296 192 40
8:00:42 1/22/2010 1 22 2010 8 640 522629 4818292 195 40
2:00:55 12/29/2009 12 29 2009 2 643 522750 4818293 195 40
20:00:38 12/18/2013 12 18 2013 20 909 525519 4818303 88 40
10:00:41 2/27/2014 2 27 2014 10 909 522239 4818291 196 40
6:01:17 12/28/2011 12 28 2011 6 650 523482 4818295 193 40
6:00:21 12/11/2008 12 11 2008 6 633 525227 4818302 88 40
22:00:54 1/11/2009 1 11 2009 22 635 523641 4818296 192 40
0:00:41 11/19/2011 11 19 2011 0 658 524235 4818298 124 39
4:00:13 1/15/2009 1 15 2009 4 634 523653 4818296 192 40
0:01:41 12/25/2009 12 25 2009 0 644 523321 4818295 193 40
22:00:48 1/23/2011 1 23 2011 22 638 523720 4818296 192 40
6:00:56 11/21/2013 11 21 2013 6 909 526245 4818306 84 40
2:00:20 3/31/2009 3 31 2009 2 633 521514 4818289 198 40
0:00:39 1/26/2011 1 26 2011 0 638 523506 4818296 193 40
22:00:44 3/30/2009 3 30 2009 22 648 521560 4818289 198 40
8:00:49 2/21/2011 2 21 2011 8 655 521823 4818290 197 40
18:00:33 1/22/2010 1 22 2010 18 642 524660 4818300 86 40
18:00:13 12/30/2009 12 30 2009 18 633 522711 4818293 195 40
8:00:21 1/6/2009 1 6 2009 8 633 523241 4818295 193 40
10:00:40 3/31/2010 3 31 2010 10 639 522676 4818293 195 40
2:01:35 2/9/2013 2 9 2013 2 677 521066 4818288 199 40
16:00:42 4/2/2009 4 2 2009 16 634 521290 4818289 198 40
0:00:36 12/4/2012 12 4 2012 0 671 525249 4818302 88 40
22:00:52 3/25/2010 3 25 2010 22 642 526580 4818307 83 40
8:00:55 1/10/2012 1 10 2012 8 658 524228 4818299 124 39
12:00:50 1/29/2012 1 29 2012 12 663 522064 4818291 196 40
2:00:51 12/6/2012 12 6 2012 2 675 523434 4818296 193 40
2:00:54 12/7/2010 12 7 2010 2 655 525374 4818303 88 40
12:00:48 11/29/2009 11 29 2009 12 633 521777 4818290 197 40
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2:00:23 3/31/2008 3 31 2008 2 636 523199 4818295 194 40
18:00:52 2/14/2011 2 14 2011 18 801 523791 4818297 192 40
2:00:41 4/10/2013 4 10 2013 2 677 522373 4818292 196 40
16:00:55 1/25/2011 1 25 2011 16 639 523765 4818297 192 40
6:00:54 3/4/2009 3 4 2009 6 637 523641 4818297 192 40
6:00:48 4/28/2009 4 28 2009 6 646 522075 4818291 196 40
2:00:47 1/3/2009 1 3 2009 2 634 523659 4818297 192 40
4:00:53 4/10/2013 4 10 2013 4 677 522370 4818292 196 40
6:00:39 1/22/2010 1 22 2010 6 643 522636 4818293 195 40
16:00:49 3/14/2014 3 14 2014 16 907 521822 4818291 197 40
18:00:42 12/20/2008 12 20 2008 18 637 521684 4818290 197 40
4:00:55 1/23/2010 1 23 2010 4 646 522836 4818294 194 40
0:00:53 2/21/2012 2 21 2012 0 663 526755 4818309 83 40
16:00:27 12/12/2008 12 12 2008 16 633 521847 4818291 197 40
2:00:56 12/29/2008 12 29 2008 2 634 523639 4818297 192 40
6:00:55 12/28/2008 12 28 2008 6 634 523642 4818297 192 40
4:00:27 1/17/2009 1 17 2009 4 634 524114 4818299 124 39
2:02:54 3/16/2010 3 16 2010 2 641 521447 4818290 198 40
10:00:47 3/8/2011 3 8 2011 10 655 522111 4818292 196 40
22:00:44 2/15/2009 2 15 2009 22 637 526122 4818306 84 40
18:00:51 2/12/2011 2 12 2011 18 639 524037 4818299 124 39
14:00:55 4/2/2009 4 2 2009 14 634 521355 4818290 198 40
18:01:09 2/12/2010 2 12 2010 18 638 524282 4818300 124 39
2:00:53 12/2/2010 12 2 2010 2 654 526649 4818309 83 40
2:00:47 3/12/2010 3 12 2010 2 643 525151 4818303 87 40
0:00:59 2/24/2014 2 24 2014 0 907 523658 4818297 192 40
18:00:56 11/25/2010 11 25 2010 18 647 522477 4818293 195 40
8:00:25 3/7/2012 3 7 2012 8 663 521663 4818291 197 40
22:00:23 3/24/2010 3 24 2010 22 655 522587 4818294 195 40
10:00:54 1/14/2011 1 14 2011 10 657 521808 4818291 197 40
0:00:53 3/10/2010 3 10 2010 0 642 525647 4818305 85 40
6:00:53 1/19/2010 1 19 2010 6 644 525562 4818305 88 40
6:00:54 4/2/2014 4 2 2014 6 909 521912 4818292 197 40
22:00:47 4/2/2014 4 2 2014 22 909 524988 4818302 87 40
6:00:48 3/13/2009 3 13 2009 6 634 521520 4818290 198 40
8:00:53 1/1/2014 1 1 2014 8 911 524369 4818300 124 39
14:00:53 2/3/2011 2 3 2011 14 801 522435 4818293 195 40
0:01:38 1/25/2011 1 25 2011 0 638 523834 4818298 192 40
4:01:09 2/21/2010 2 21 2010 4 643 525220 4818303 88 40
8:00:39 12/28/2009 12 28 2009 8 633 522486 4818294 195 40
0:00:24 3/31/2009 3 31 2009 0 648 521560 4818291 198 40
6:00:44 3/25/2011 3 25 2011 6 664 522953 4818295 194 40
18:00:53 12/29/2009 12 29 2009 18 640 520923 4818289 199 40
14:00:44 3/30/2009 3 30 2009 14 635 522171 4818293 196 40
8:00:42 11/24/2009 11 24 2009 8 642 525991 4818307 85 40
0:00:53 3/18/2010 3 18 2010 0 642 525179 4818303 87 40
16:00:47 3/4/2013 3 4 2013 16 658 521414 4818290 198 40
18:00:36 3/31/2009 3 31 2009 18 633 523030 4818296 194 40
8:00:35 4/9/2009 4 9 2009 8 646 522631 4818295 195 40
8:00:43 2/25/2012 2 25 2012 8 663 523312 4818297 193 40
0:00:24 12/12/2012 12 12 2012 0 665 524987 4818303 87 40
2:00:27 2/11/2014 2 11 2014 2 908 523488 4818298 193 40
6:00:44 12/28/2009 12 28 2009 6 633 522508 4818294 195 40
6:00:53 1/17/2009 1 17 2009 6 634 524108 4818300 124 39
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22:00:23 4/24/2009 4 24 2009 22 642 525684 4818306 85 40
0:00:53 12/7/2012 12 7 2012 0 677 524131 4818300 124 39
0:01:54 4/15/2014 4 15 2014 0 916 525307 4818304 88 40
6:00:53 4/1/2009 4 1 2009 6 635 522850 4818296 194 40
4:01:07 4/9/2014 4 9 2014 4 908 526542 4818309 83 40
16:00:45 1/5/2013 1 5 2013 16 675 523981 4818300 192 40
18:00:34 4/23/2012 4 23 2012 18 672 522132 4818293 196 40
22:00:56 1/21/2010 1 21 2010 22 640 523512 4818298 193 40
6:00:32 2/14/2009 2 14 2009 6 637 525382 4818305 88 40
14:00:54 1/25/2009 1 25 2009 14 637 526765 4818310 83 40
4:01:52 1/20/2014 1 20 2014 4 679 524097 4818300 124 39
10:00:54 1/27/2011 1 27 2011 10 655 522075 4818293 196 40
4:00:42 2/28/2014 2 28 2014 4 918 523479 4818298 193 40
8:00:23 3/3/2014 3 3 2014 8 909 523529 4818298 193 40
18:00:29 2/27/2009 2 27 2009 18 637 523643 4818299 192 40
12:01:12 4/7/2014 4 7 2014 12 917 521196 4818290 199 40
6:00:55 1/1/2014 1 1 2014 6 909 523518 4818298 193 40
2:00:43 3/11/2009 3 11 2009 2 633 523222 4818297 193 40
22:00:53 1/8/2011 1 8 2011 22 639 524044 4818300 124 39
22:00:54 3/14/2012 3 14 2012 22 666 523431 4818298 193 40
16:00:24 2/1/2009 2 1 2009 16 637 524047 4818300 124 39
16:00:48 12/29/2008 12 29 2008 16 637 524209 4818301 124 39
14:00:27 12/29/2008 12 29 2008 14 637 524211 4818301 124 39
10:00:30 1/29/2012 1 29 2012 10 663 522064 4818293 196 40
2:00:24 4/8/2010 4 8 2010 2 654 523008 4818297 194 40
18:00:43 2/3/2011 2 3 2011 18 801 523231 4818297 193 40
6:00:53 2/21/2010 2 21 2010 6 643 525230 4818305 88 40
8:00:56 2/21/2010 2 21 2010 8 643 525239 4818305 88 40
8:00:28 12/28/2008 12 28 2008 8 634 523644 4818299 192 40
22:00:52 2/20/2012 2 20 2012 22 663 526752 4818311 83 40
4:00:53 12/28/2011 12 28 2011 4 650 523480 4818298 193 40
0:00:54 4/2/2013 4 2 2013 0 663 524696 4818303 86 40
12:00:56 4/14/2010 4 14 2010 12 640 524841 4818303 87 40
20:00:48 12/8/2013 12 8 2013 20 907 525454 4818306 88 40
18:00:47 3/22/2011 3 22 2011 18 669 523009 4818297 194 40
0:00:53 12/23/2013 12 23 2013 0 911 525228 4818305 88 40
12:00:54 2/7/2012 2 7 2012 12 665 525489 4818306 88 40
4:00:57 1/3/2009 1 3 2009 4 634 523647 4818299 192 40
2:00:49 1/6/2009 1 6 2009 2 633 523232 4818298 193 40
8:00:47 3/27/2009 3 27 2009 8 638 521737 4818293 197 40
18:00:43 1/29/2009 1 29 2009 18 637 526676 4818310 83 40
6:00:41 1/26/2010 1 26 2010 6 643 524629 4818303 86 40
4:00:50 4/3/2014 4 3 2014 4 909 525303 4818305 88 40
4:00:48 3/31/2009 3 31 2009 4 648 521563 4818292 198 40
0:00:53 3/25/2010 3 25 2010 0 655 522582 4818296 195 40
18:00:48 1/2/2011 1 2 2011 18 642 523894 4818300 192 40
12:00:50 1/27/2011 1 27 2011 12 642 524030 4818301 124 39
0:00:54 2/11/2009 2 11 2009 0 633 523510 4818299 193 40
2:00:56 11/29/2010 11 29 2010 2 655 523352 4818298 193 40
8:00:53 3/20/2010 3 20 2010 8 657 521262 4818292 198 40
18:00:42 12/30/2009 12 30 2009 18 643 522782 4818297 195 40
22:00:44 3/10/2011 3 10 2011 22 653 523217 4818298 193 40
22:00:37 1/16/2009 1 16 2009 22 634 524079 4818301 124 39
14:00:53 1/26/2011 1 26 2011 14 647 522412 4818295 195 40
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18:00:54 1/11/2009 1 11 2009 18 635 523641 4818300 192 40
16:00:23 4/1/2010 4 1 2010 16 746 524524 4818303 86 40
4:00:47 3/22/2008 3 22 2008 4 635 521582 4818293 198 40
18:00:54 4/2/2011 4 2 2011 18 665 525087 4818305 87 40
8:00:44 12/13/2008 12 13 2008 8 633 522740 4818297 195 40
18:01:24 2/24/2011 2 24 2011 18 639 523248 4818298 193 40
6:00:56 4/10/2013 4 10 2013 6 677 522367 4818295 196 40
8:01:11 11/27/2010 11 27 2010 8 647 521540 4818293 198 40
14:00:50 1/10/2009 1 10 2009 14 633 522851 4818297 194 40
8:00:44 12/29/2009 12 29 2009 8 643 522778 4818297 195 40
14:01:12 12/31/2010 12 31 2010 14 642 524084 4818302 124 39
12:00:43 3/17/2011 3 17 2011 12 801 522222 4818295 196 40
4:00:43 1/4/2009 1 4 2009 4 635 521827 4818294 197 40
8:00:23 4/25/2011 4 25 2011 8 658 524975 4818305 87 40
22:00:56 12/18/2013 12 18 2013 22 909 525499 4818307 88 40
18:00:53 12/20/2012 12 20 2012 18 677 522067 4818295 196 40
6:01:24 12/29/2009 12 29 2009 6 643 522773 4818297 195 40
4:00:53 4/1/2009 4 1 2009 4 635 522852 4818297 194 40
14:00:25 2/15/2011 2 15 2011 14 641 522310 4818296 196 40
12:00:53 4/16/2009 4 16 2009 12 641 523638 4818300 192 40
2:00:53 1/23/2010 1 23 2010 2 646 522842 4818298 194 40
18:00:53 4/10/2009 4 10 2009 18 634 524354 4818303 124 39
6:00:54 4/2/2009 4 2 2009 6 633 521594 4818294 198 40
16:00:53 12/31/2010 12 31 2010 16 642 524085 4818302 124 39
16:00:54 4/23/2014 4 23 2014 16 913 521834 4818294 197 40
4:00:54 12/3/2008 12 3 2008 4 633 521216 4818293 198 40
8:00:47 4/5/2011 4 5 2011 8 659 523962 4818302 192 40
10:00:40 12/21/2010 12 21 2010 10 646 522518 4818297 195 40
14:00:39 12/26/2012 12 26 2012 14 663 521454 4818293 198 40
20:00:53 3/1/2013 3 1 2013 20 665 523476 4818300 193 40
22:00:37 4/15/2009 4 15 2009 22 642 525020 4818306 87 40
10:00:48 1/30/2009 1 30 2009 10 632 521555 4818294 198 40
2:00:54 3/31/2009 3 31 2009 2 648 521561 4818294 198 40
6:00:54 3/31/2009 3 31 2009 6 648 521561 4818294 198 40
18:00:48 3/27/2012 3 27 2012 18 680 523010 4818299 194 40
8:00:51 12/11/2013 12 11 2013 8 908 523613 4818301 192 40
6:00:54 3/22/2008 3 22 2008 6 635 521587 4818294 198 40
6:03:00 3/22/2008 3 22 2008 6 631 521556 4818294 198 40
6:00:37 3/19/2010 3 19 2010 6 656 522661 4818298 195 40
0:00:54 1/25/2010 1 25 2010 0 644 525406 4818307 88 40
6:01:01 1/21/2013 1 21 2013 6 671 523869 4818302 192 40
8:00:54 4/5/2011 4 5 2011 8 666 524238 4818303 124 39
6:00:50 12/28/2008 12 28 2008 6 633 523531 4818301 193 40
14:00:48 1/28/2011 1 28 2011 14 647 521664 4818294 197 40
18:00:55 3/21/2011 3 21 2011 18 664 523760 4818302 192 40
6:01:11 3/29/2010 3 29 2010 6 647 521441 4818294 198 40
18:00:54 1/16/2009 1 16 2009 18 634 524085 4818303 124 39
8:00:44 2/25/2009 2 25 2009 8 632 522709 4818298 195 40
4:00:59 3/6/2014 3 6 2014 4 907 522975 4818299 194 40
8:00:21 12/28/2008 12 28 2008 8 635 523594 4818301 193 40
2:00:24 3/26/2014 3 26 2014 2 914 521526 4818294 198 40
2:00:53 2/12/2010 2 12 2010 2 647 523421 4818301 193 40
14:01:53 2/8/2011 2 8 2011 14 638 525073 4818307 87 40
18:00:48 2/25/2010 2 25 2010 18 647 525073 4818307 87 40
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6:00:51 2/28/2011 2 28 2011 6 650 521586 4818294 198 40
18:00:31 11/28/2010 11 28 2010 18 653 522817 4818299 194 40
4:00:31 3/11/2009 3 11 2009 4 633 523221 4818300 193 40
8:00:47 2/10/2014 2 10 2014 8 907 523962 4818303 192 40
18:00:50 2/4/2009 2 4 2009 18 637 524194 4818303 124 39
22:00:48 1/28/2009 1 28 2009 22 637 526668 4818313 83 40
0:00:26 1/29/2009 1 29 2009 0 637 526668 4818313 83 40
12:00:53 1/19/2011 1 19 2011 12 646 522140 4818296 196 40
6:00:42 4/3/2008 4 3 2008 6 636 523473 4818301 193 40
4:01:11 2/27/2013 2 27 2013 4 677 521468 4818294 198 40
2:00:26 1/9/2011 1 9 2011 2 639 524042 4818303 124 39
6:00:53 12/30/2009 12 30 2009 6 638 522391 4818297 196 40
22:00:23 2/10/2009 2 10 2009 22 633 523643 4818302 192 40
6:00:32 12/25/2013 12 25 2013 6 907 522813 4818299 194 40
8:00:55 3/28/2008 3 28 2008 8 636 521714 4818295 197 40
22:00:31 1/3/2014 1 3 2014 22 907 520616 4818292 200 39
0:00:53 2/1/2010 2 1 2010 0 633 522677 4818298 195 40
4:00:56 3/16/2009 3 16 2009 4 637 523096 4818300 194 40
14:00:54 4/23/2014 4 23 2014 14 908 521695 4818295 197 40
0:00:43 1/20/2014 1 20 2014 0 679 524088 4818303 124 39
12:00:52 1/21/2010 1 21 2010 12 642 524379 4818305 124 39
16:00:53 1/25/2009 1 25 2009 16 637 526761 4818314 83 40
20:00:53 2/1/2012 2 1 2012 20 665 523469 4818301 193 40
10:00:48 4/21/2011 4 21 2011 10 658 524089 4818304 124 39
4:00:47 4/8/2010 4 8 2010 4 654 523003 4818300 194 40
16:00:49 3/8/2012 3 8 2012 16 665 521470 4818295 198 40
6:00:59 1/31/2010 1 31 2010 6 641 520420 4818292 200 39
10:00:53 3/10/2013 3 10 2013 10 671 521396 4818295 198 40
8:00:42 4/27/2013 4 27 2013 8 671 521428 4818295 198 40
10:00:47 2/23/2011 2 23 2011 10 657 521544 4818295 198 40
2:00:55 4/1/2009 4 1 2009 2 635 522851 4818300 194 40
6:00:50 1/6/2009 1 6 2009 6 633 523241 4818301 193 40
22:00:55 3/31/2009 3 31 2009 22 633 523241 4818301 193 40
0:00:53 2/12/2010 2 12 2010 0 647 523417 4818301 193 40
18:01:56 3/10/2010 3 10 2010 18 644 525555 4818309 88 40
16:01:09 1/18/2014 1 18 2014 16 914 520573 4818292 200 39
18:00:20 2/6/2009 2 6 2009 18 633 525003 4818307 87 40
4:00:44 1/10/2011 1 10 2011 4 646 521533 4818295 198 40
8:01:11 3/3/2011 3 3 2011 8 801 523216 4818301 193 40
6:00:41 3/24/2014 3 24 2014 6 917 521970 4818297 197 40
0:00:53 2/12/2009 2 12 2009 0 634 523466 4818302 193 40
6:00:47 3/6/2014 3 6 2014 6 907 522971 4818300 194 40
14:00:43 12/29/2013 12 29 2013 14 908 521190 4818294 199 40
4:00:53 3/4/2009 3 4 2009 4 637 523641 4818303 192 40
0:00:54 3/15/2012 3 15 2012 0 666 523429 4818302 193 40
22:00:48 3/10/2009 3 10 2009 22 633 523260 4818301 193 40
22:00:55 4/20/2009 4 20 2009 22 646 523014 4818300 194 40
18:00:53 12/24/2012 12 24 2012 18 679 525557 4818310 88 40
2:00:54 12/28/2009 12 28 2009 2 633 522506 4818299 195 40
4:35:47 4/10/2013 4 10 2013 4 657 520688 4818293 200 39
4:00:54 2/20/2012 2 20 2012 4 665 521531 4818296 198 40
6:00:53 2/23/2013 2 23 2013 6 666 523435 4818302 193 40
22:00:54 11/27/2010 11 27 2010 22 657 520374 4818292 201 6
8:01:23 4/9/2010 4 9 2010 8 641 522805 4818300 195 40
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0:00:23 12/29/2008 12 29 2008 0 634 523658 4818303 192 40
14:00:41 3/20/2010 3 20 2010 14 656 521247 4818295 198 40
0:00:35 2/16/2011 2 16 2011 0 642 523933 4818304 192 40
18:00:49 3/30/2011 3 30 2011 18 667 523456 4818302 193 40
22:01:11 1/12/2010 1 12 2010 22 638 522096 4818297 196 40
2:00:53 2/1/2011 2 1 2011 2 639 524171 4818305 124 39
16:00:55 12/30/2009 12 30 2009 16 638 522099 4818298 196 40
6:00:53 4/18/2014 4 18 2014 6 908 522795 4818300 195 40
0:00:48 3/11/2009 3 11 2009 0 633 523258 4818302 193 40
4:00:54 3/12/2010 3 12 2010 4 643 525158 4818308 87 40
18:00:53 1/30/2009 1 30 2009 18 633 521724 4818296 197 40
18:00:43 1/30/2010 1 30 2010 18 641 521210 4818295 198 40
18:00:41 1/2/2011 1 2 2011 18 642 523897 4818304 192 40
4:00:41 4/2/2009 4 2 2009 4 633 521595 4818296 198 40
22:01:12 1/31/2010 1 31 2010 22 640 522544 4818299 195 40
10:00:42 2/21/2010 2 21 2010 10 646 525943 4818311 85 40
18:00:55 2/28/2013 2 28 2013 18 679 521053 4818294 199 40
4:00:48 2/28/2011 2 28 2011 4 650 521586 4818296 198 40
12:00:48 1/10/2014 1 10 2014 12 909 524330 4818306 124 39
18:00:48 2/21/2010 2 21 2010 18 643 525007 4818308 87 40
2:00:56 2/28/2011 2 28 2011 2 650 521584 4818296 198 40
18:00:54 1/10/2011 1 10 2011 18 801 522886 4818301 194 40
0:00:12 3/11/2009 3 11 2009 0 637 523485 4818303 193 40
2:00:53 3/8/2009 3 8 2009 2 637 523437 4818303 193 40
22:02:26 2/15/2011 2 15 2011 22 650 522932 4818301 194 40
18:00:41 3/30/2011 3 30 2011 18 663 524580 4818307 86 40
4:00:47 2/1/2010 2 1 2010 4 633 522729 4818300 195 40
10:01:11 12/30/2010 12 30 2010 10 642 522974 4818301 194 40
16:00:50 3/31/2009 3 31 2009 16 646 522528 4818299 195 40
6:00:47 1/9/2014 1 9 2014 6 909 525443 4818310 88 40
6:00:27 11/22/2013 11 22 2013 6 909 525882 4818312 85 40
22:00:42 1/29/2009 1 29 2009 22 637 526678 4818315 83 40
4:00:55 2/11/2014 2 11 2014 4 908 523481 4818303 193 40
18:00:41 12/20/2008 12 20 2008 18 634 525047 4818308 87 40
16:00:53 4/23/2014 4 23 2014 16 908 521689 4818297 197 40
4:00:50 3/3/2011 3 3 2011 4 653 523271 4818302 193 40
0:00:53 3/17/2010 3 17 2010 0 644 525500 4818310 88 40
6:01:42 1/9/2011 1 9 2011 6 639 524049 4818305 124 39
14:00:50 12/11/2008 12 11 2008 14 633 521854 4818298 197 40
20:00:42 4/13/2011 4 13 2011 20 666 525048 4818309 87 40
12:00:24 12/29/2009 12 29 2009 12 647 521403 4818296 198 40
4:01:18 2/23/2013 2 23 2013 4 666 523428 4818303 193 40
6:00:55 2/1/2010 2 1 2010 6 633 522730 4818301 195 40
14:00:55 2/17/2014 2 17 2014 14 916 521705 4818297 197 40
2:00:36 12/2/2012 12 2 2012 2 675 525253 4818310 88 40
0:00:54 3/30/2009 3 30 2009 0 646 521508 4818297 198 40
10:00:33 2/27/2013 2 27 2013 10 658 521734 4818297 197 40
0:00:25 4/21/2014 4 21 2014 0 914 521773 4818298 197 40
6:00:54 12/29/2009 12 29 2009 6 640 522126 4818299 196 40
18:00:54 3/10/2011 3 10 2011 18 653 523239 4818302 193 40
14:00:48 2/3/2011 2 3 2011 14 657 522411 4818300 195 40
18:00:28 12/13/2008 12 13 2008 18 633 522663 4818301 195 40
20:00:22 3/14/2012 3 14 2012 20 666 523428 4818303 193 40
14:00:53 1/1/2011 1 1 2011 14 654 521017 4818295 199 40
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16:00:53 2/4/2012 2 4 2012 16 665 524928 4818309 87 40
14:02:11 2/8/2011 2 8 2011 14 657 525013 4818309 87 40
4:01:12 3/15/2010 3 15 2010 4 638 525975 4818313 85 40
4:00:55 3/24/2014 3 24 2014 4 679 521947 4818298 197 40
22:00:36 4/1/2009 4 1 2009 22 648 521565 4818297 198 40
18:00:47 12/30/2009 12 30 2009 18 639 522715 4818301 195 40
0:00:21 3/27/2009 3 27 2009 0 639 521444 4818297 198 40
2:00:42 4/13/2014 4 13 2014 2 908 523034 4818302 194 40
16:00:20 1/21/2010 1 21 2010 16 638 521580 4818297 198 40
22:00:35 2/14/2010 2 14 2010 22 643 524188 4818306 124 39
14:00:48 4/6/2010 4 6 2010 14 650 522673 4818301 195 40
12:00:26 3/2/2011 3 2 2011 12 653 522199 4818299 196 40
16:00:56 3/8/2009 3 8 2009 16 637 523637 4818304 192 40
8:00:54 4/1/2009 4 1 2009 8 634 522546 4818301 195 40
14:01:02 12/29/2013 12 29 2013 14 917 521733 4818298 197 40
12:00:56 2/1/2010 2 1 2010 12 633 522738 4818301 195 40
8:00:53 12/30/2010 12 30 2010 8 646 523648 4818304 192 40
10:00:39 2/27/2014 2 27 2014 10 916 522230 4818300 196 40
6:00:42 3/11/2011 3 11 2011 6 653 522233 4818300 196 40
4:00:43 12/25/2013 12 25 2013 4 907 522812 4818302 194 40
22:00:26 3/25/2014 3 25 2014 22 907 525753 4818312 85 40
0:00:56 1/29/2011 1 29 2011 0 654 522027 4818299 196 40
10:00:34 12/25/2013 12 25 2013 10 909 522278 4818300 196 40
22:00:49 3/27/2009 3 27 2009 22 635 521451 4818297 198 40
0:01:00 12/11/2010 12 11 2010 0 655 523344 4818304 193 40
12:00:41 1/26/2010 1 26 2010 12 641 521502 4818297 198 40
8:00:37 2/12/2010 2 12 2010 8 647 523457 4818304 193 40
18:00:49 3/22/2011 3 22 2011 18 667 524922 4818309 87 40
8:00:54 12/24/2009 12 24 2009 8 638 522093 4818299 196 40
4:00:15 12/28/2008 12 28 2008 4 633 523525 4818304 193 40
8:01:13 12/12/2008 12 12 2008 8 633 522562 4818301 195 40
0:00:41 12/21/2011 12 21 2011 0 658 521743 4818298 197 40
2:00:14 12/23/2008 12 23 2008 2 635 524231 4818307 124 39
22:00:54 4/17/2013 4 17 2013 22 671 525061 4818310 87 40
22:00:43 11/27/2010 11 27 2010 22 643 522653 4818301 195 40
6:00:35 1/10/2011 1 10 2011 6 646 521532 4818298 198 40
2:00:29 12/21/2013 12 21 2013 2 907 522932 4818303 194 40
6:00:54 3/15/2010 3 15 2010 6 638 525973 4818314 85 40
0:00:56 3/22/2011 3 22 2011 0 664 523772 4818305 192 40
14:01:18 3/4/2013 3 4 2013 14 677 521492 4818298 198 40
22:00:47 3/2/2011 3 2 2011 22 653 523250 4818304 193 40
22:00:55 11/27/2010 11 27 2010 22 646 522504 4818301 195 40
18:00:52 3/2/2011 3 2 2011 18 653 522970 4818303 194 40
2:00:49 3/7/2013 3 7 2013 2 663 522953 4818303 194 40
0:01:11 12/24/2009 12 24 2009 0 647 521352 4818298 198 40
0:00:53 12/28/2009 12 28 2009 0 633 522468 4818301 195 40
2:00:33 3/21/2014 3 21 2014 2 918 525347 4818312 88 40
16:00:19 1/16/2011 1 16 2011 16 801 524136 4818307 124 39
4:00:42 4/9/2014 4 9 2014 4 909 526347 4818315 84 40
22:00:57 2/15/2011 2 15 2011 22 642 523929 4818306 192 40
18:00:43 4/13/2011 4 13 2011 18 658 524778 4818310 86 40
0:00:37 12/29/2012 12 29 2012 0 680 523192 4818304 194 40
0:00:55 3/12/2010 3 12 2010 0 643 525160 4818311 87 40
2:00:53 2/1/2010 2 1 2010 2 633 522675 4818302 195 40
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12:00:54 4/6/2014 4 6 2014 12 907 522282 4818301 196 40
10:01:21 2/26/2011 2 26 2011 10 647 521328 4818298 198 40
0:00:30 1/29/2011 1 29 2011 0 801 523726 4818306 192 40
6:00:49 3/26/2009 3 26 2009 6 647 521983 4818300 197 40
16:01:07 2/26/2014 2 26 2014 16 916 522628 4818302 195 40
8:00:59 3/31/2013 3 31 2013 8 663 525020 4818311 87 40
4:01:04 12/29/2009 12 29 2009 4 643 522758 4818303 195 40
22:00:48 12/30/2009 12 30 2009 22 643 522848 4818303 194 40
8:00:48 1/20/2014 1 20 2014 8 679 524092 4818307 124 39
12:00:47 4/9/2011 4 9 2011 12 664 522123 4818301 196 40
0:00:48 4/7/2012 4 7 2012 0 675 526674 4818317 83 40
18:01:19 12/30/2009 12 30 2009 18 638 522301 4818301 196 40
22:00:54 1/12/2012 1 12 2012 22 663 523524 4818306 193 40
6:00:47 3/25/2008 3 25 2008 6 632 523233 4818305 193 40
6:00:55 3/13/2011 3 13 2011 6 647 522307 4818302 196 40
6:00:47 3/3/2011 3 3 2011 6 653 523273 4818305 193 40
18:01:46 12/31/2012 12 31 2012 18 657 520565 4818296 200 39
18:00:44 1/8/2011 1 8 2011 18 639 524042 4818308 124 39
16:00:44 2/10/2009 2 10 2009 16 632 521683 4818300 197 40
6:01:23 2/25/2012 2 25 2012 6 663 523311 4818305 193 40
18:00:47 2/14/2010 2 14 2010 18 643 524161 4818308 124 39
6:00:56 4/3/2010 4 3 2010 6 655 525460 4818313 88 40
12:00:47 12/25/2013 12 25 2013 12 909 522276 4818302 196 40
0:00:30 1/6/2009 1 6 2009 0 633 523228 4818305 193 40
6:00:23 1/3/2009 1 3 2009 6 634 523664 4818306 192 40
0:00:55 1/9/2011 1 9 2011 0 639 524046 4818308 124 39
0:01:11 1/31/2009 1 31 2009 0 633 521717 4818300 197 40
18:00:54 1/22/2010 1 22 2010 18 646 522709 4818303 195 40
6:00:47 3/24/2014 3 24 2014 6 679 521955 4818301 197 40
4:00:24 3/8/2010 3 8 2010 4 640 525914 4818315 85 40
18:00:54 2/21/2010 2 21 2010 18 638 525045 4818312 87 40
22:00:54 12/9/2008 12 9 2008 22 633 525702 4818314 85 40
0:00:54 3/22/2011 3 22 2011 0 666 523721 4818307 192 40
6:01:11 1/8/2010 1 8 2010 6 639 521507 4818299 198 40
4:00:53 3/25/2008 3 25 2008 4 632 523233 4818305 193 40
10:01:25 3/1/2013 3 1 2013 10 671 522091 4818301 196 40
22:00:42 3/21/2011 3 21 2011 22 664 523773 4818307 192 40
18:00:21 12/9/2008 12 9 2008 18 633 525674 4818314 85 40
22:00:30 1/30/2009 1 30 2009 22 633 521719 4818300 197 40
2:00:50 2/23/2013 2 23 2013 2 666 523430 4818306 193 40
8:00:48 2/17/2010 2 17 2010 8 638 525060 4818312 87 40
18:00:53 3/10/2009 3 10 2009 18 633 523272 4818305 193 40
0:00:50 2/26/2010 2 26 2010 0 643 524924 4818311 87 40
6:00:53 4/9/2014 4 9 2014 6 909 526343 4818317 84 40
22:00:54 2/11/2010 2 11 2010 22 647 523434 4818306 193 40
10:00:53 2/2/2014 2 2 2014 10 917 521547 4818300 198 40
12:00:47 12/21/2012 12 21 2012 12 671 521903 4818301 197 40
14:00:49 12/21/2012 12 21 2012 14 671 521895 4818301 197 40
4:00:44 4/3/2008 4 3 2008 4 636 523474 4818306 193 40
2:00:44 1/10/2011 1 10 2011 2 657 521576 4818300 198 40
8:00:53 3/9/2013 3 9 2013 8 671 521734 4818300 197 40
4:00:47 12/13/2008 12 13 2008 4 633 522757 4818304 195 40
22:00:54 1/2/2011 1 2 2011 22 642 523896 4818308 192 40
8:00:54 2/20/2012 2 20 2012 8 665 521534 4818300 198 40
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6:00:47 3/28/2008 3 28 2008 6 635 521583 4818300 198 40
12:00:41 2/2/2011 2 2 2011 12 639 525541 4818314 88 40
4:00:54 4/1/2009 4 1 2009 4 633 522654 4818304 195 40
2:00:23 12/24/2012 12 24 2012 2 663 521928 4818302 197 40
0:00:56 3/21/2014 3 21 2014 0 918 525346 4818314 88 40
10:00:48 4/25/2011 4 25 2011 10 658 524972 4818312 87 40
22:00:42 1/22/2011 1 22 2011 22 638 523864 4818308 192 40
8:01:01 1/10/2011 1 10 2011 8 646 521545 4818300 198 40
12:00:41 2/9/2010 2 9 2010 12 646 521937 4818302 197 40
2:00:48 3/26/2009 3 26 2009 2 647 521982 4818302 197 40
8:00:53 12/30/2009 12 30 2009 8 643 522661 4818304 195 40
8:01:16 1/31/2014 1 31 2014 8 908 523774 4818308 192 40
0:00:50 4/8/2012 4 8 2012 0 676 525568 4818315 88 40
6:00:36 12/13/2008 12 13 2008 6 633 522760 4818305 195 40
0:00:42 1/3/2011 1 3 2011 0 642 523899 4818309 192 40
8:00:56 2/27/2014 2 27 2014 8 917 522690 4818305 195 40
6:00:52 4/1/2009 4 1 2009 6 633 522653 4818304 195 40
2:00:53 3/3/2011 3 3 2011 2 653 523266 4818307 193 40
10:00:23 4/10/2011 4 10 2011 10 658 522365 4818304 196 40
6:00:23 3/31/2009 3 31 2009 6 633 521504 4818301 198 40
4:00:49 12/21/2013 12 21 2013 4 907 522928 4818306 194 40
4:00:50 3/25/2010 3 25 2010 4 652 522812 4818305 194 40
10:00:41 2/1/2010 2 1 2010 10 633 522736 4818305 195 40
2:00:54 12/22/2013 12 22 2013 2 909 522334 4818304 196 40
0:00:20 3/28/2009 3 28 2009 0 635 521453 4818301 198 40
22:00:41 2/13/2009 2 13 2009 22 637 525405 4818315 88 40
18:00:53 3/29/2009 3 29 2009 18 646 521502 4818301 198 40
22:00:47 4/1/2011 4 1 2011 22 662 521621 4818301 197 40
12:00:48 2/2/2014 2 2 2014 12 917 521547 4818301 198 40
20:00:53 12/29/2013 12 29 2013 20 909 522620 4818305 195 40
0:00:54 12/25/2012 12 25 2012 0 658 522598 4818305 195 40
8:00:23 3/22/2014 3 22 2014 8 679 522011 4818303 196 40
18:00:54 1/4/2013 1 4 2013 18 663 524189 4818310 124 39
22:00:53 3/22/2009 3 22 2009 22 645 526644 4818320 83 40
8:01:11 2/19/2013 2 19 2013 8 677 521463 4818301 198 40
10:00:23 4/25/2011 4 25 2011 10 667 524949 4818313 87 40
10:00:27 4/7/2013 4 7 2013 10 671 522314 4818304 196 40
12:00:52 2/6/2011 2 6 2011 12 657 525370 4818315 88 40
4:00:56 3/31/2009 3 31 2009 4 633 521509 4818302 198 40
2:01:24 5/10/2010 5 10 2010 2 640 525773 4818317 85 40
8:00:48 4/16/2011 4 16 2011 8 663 522380 4818304 196 40
18:00:54 2/16/2011 2 16 2011 18 639 524245 4818311 124 39
22:00:24 2/25/2010 2 25 2010 22 646 525040 4818314 87 40
2:00:42 3/22/2011 3 22 2011 2 664 523815 4818309 192 40
2:00:54 3/26/2014 3 26 2014 2 917 521389 4818301 198 40
18:00:41 12/25/2012 12 25 2012 18 680 520984 4818300 199 40
12:00:55 1/7/2013 1 7 2013 12 665 524171 4818311 124 39
22:00:44 3/26/2009 3 26 2009 22 639 521442 4818301 198 40
0:00:44 4/5/2009 4 5 2009 0 640 521361 4818301 198 40
6:00:26 3/21/2011 3 21 2011 6 660 521590 4818302 198 40
18:00:55 2/14/2010 2 14 2010 18 643 524189 4818311 124 39
12:00:48 3/11/2009 3 11 2009 12 639 521997 4818303 197 40
8:00:42 3/27/2012 3 27 2012 8 663 521432 4818302 198 40
10:00:53 4/1/2010 4 1 2010 10 746 524738 4818313 86 40
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12:01:46 2/15/2011 2 15 2011 12 641 522293 4818304 196 40
10:00:53 12/23/2008 12 23 2008 10 634 524178 4818311 124 39
8:01:05 1/10/2014 1 10 2014 8 908 523514 4818309 193 40
4:00:53 3/11/2011 3 11 2011 4 653 522234 4818304 196 40
14:00:54 2/2/2011 2 2 2011 14 639 525550 4818316 88 40
4:00:54 4/2/2014 4 2 2014 4 679 521940 4818303 197 40
18:00:58 2/14/2009 2 14 2009 18 634 523440 4818308 193 40
0:00:47 1/17/2009 1 17 2009 0 634 524085 4818311 124 39
4:00:28 3/26/2009 3 26 2009 4 647 521983 4818304 197 40
18:00:44 3/29/2011 3 29 2011 18 658 522715 4818306 195 40
2:00:23 3/10/2012 3 10 2012 2 658 521481 4818302 198 40
14:00:48 1/5/2013 1 5 2013 14 663 524182 4818311 124 39
22:00:47 1/12/2014 1 12 2014 22 908 523427 4818309 193 40
22:00:41 2/4/2009 2 4 2009 22 637 524196 4818311 124 39
18:00:23 3/24/2008 3 24 2008 18 632 523181 4818308 194 40
4:00:56 3/24/2014 3 24 2014 4 917 521972 4818304 197 40
0:01:25 3/13/2009 3 13 2009 0 639 521611 4818303 197 40
8:00:47 3/31/2009 3 31 2009 8 638 522238 4818305 196 40
14:00:47 4/19/2009 4 19 2009 14 640 526483 4818320 83 40
18:00:53 2/11/2010 2 11 2010 18 647 523427 4818309 193 40
0:00:56 11/30/2010 11 30 2010 0 646 525155 4818315 87 40
6:02:38 4/15/2012 4 15 2012 6 665 522594 4818306 195 40
22:00:30 4/4/2009 4 4 2009 22 640 521357 4818302 198 40
22:01:11 1/6/2010 1 6 2010 22 643 521496 4818302 198 40
2:00:48 1/10/2011 1 10 2011 2 646 521525 4818303 198 40
22:01:00 3/12/2009 3 12 2009 22 639 521610 4818303 197 40
4:00:56 11/29/2013 11 29 2013 4 914 522192 4818305 196 40
18:00:24 12/7/2008 12 7 2008 18 633 522466 4818306 195 40
4:00:43 1/26/2010 1 26 2010 4 643 524571 4818313 86 40
16:01:12 3/30/2009 3 30 2009 16 638 521929 4818304 197 40
6:00:23 3/25/2010 3 25 2010 6 652 522810 4818307 194 40
4:00:54 12/30/2009 12 30 2009 4 638 522466 4818306 195 40
8:00:54 3/11/2011 3 11 2011 8 653 522232 4818305 196 40
18:01:11 2/15/2011 2 15 2011 18 642 523930 4818311 192 40
0:00:48 2/5/2009 2 5 2009 0 637 524193 4818312 124 39
0:00:23 11/24/2010 11 24 2010 0 801 524962 4818315 87 40
22:00:41 12/6/2010 12 6 2010 22 654 523557 4818310 193 40
4:00:48 3/13/2011 3 13 2011 4 647 522311 4818306 196 40
22:00:53 3/25/2014 3 25 2014 22 909 526022 4818319 84 40
4:00:54 3/21/2014 3 21 2014 4 918 525501 4818317 88 40
10:00:42 12/26/2008 12 26 2008 10 632 521566 4818303 198 40
4:00:44 1/9/2011 1 9 2011 4 639 524052 4818312 124 39
4:01:12 4/3/2010 4 3 2010 4 655 525461 4818317 88 40
0:00:42 4/25/2013 4 25 2013 0 679 522108 4818305 196 40
20:00:39 2/12/2013 2 12 2013 20 665 521366 4818303 198 40
6:00:42 12/30/2009 12 30 2009 6 643 522656 4818307 195 40
4:00:42 12/20/2013 12 20 2013 4 671 522702 4818307 195 40
22:00:43 12/30/2009 12 30 2009 22 638 522583 4818307 195 40
10:00:54 1/3/2011 1 3 2011 10 638 521495 4818303 198 40
18:00:47 12/17/2008 12 17 2008 18 632 522801 4818307 195 40
8:00:41 2/25/2009 2 25 2009 8 634 522535 4818307 195 40
2:00:41 4/20/2009 4 20 2009 2 644 522640 4818307 195 40
22:00:43 3/25/2013 3 25 2013 22 658 525377 4818317 88 40
10:00:53 1/3/2011 1 3 2011 10 639 521423 4818303 198 40
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18:00:23 4/3/2011 4 3 2011 18 650 525796 4818318 85 40
18:00:15 11/27/2010 11 27 2010 18 657 520368 4818300 201 6
18:00:35 3/2/2011 3 2 2011 18 653 523254 4818309 193 40
18:00:54 3/29/2011 3 29 2011 18 650 523022 4818308 194 40
6:00:54 11/29/2010 11 29 2010 6 655 522669 4818307 195 40
16:00:42 3/4/2013 3 4 2013 16 677 521497 4818303 198 40
4:00:38 1/7/2010 1 7 2010 4 647 521438 4818303 198 40
2:01:08 3/2/2014 3 2 2014 2 918 524366 4818313 124 39
22:00:41 12/19/2008 12 19 2008 22 634 525409 4818317 88 40
8:00:47 3/22/2009 3 22 2009 8 638 522303 4818306 196 40
6:00:54 1/10/2011 1 10 2011 6 638 521839 4818305 197 40
16:00:41 2/26/2014 2 26 2014 16 909 522712 4818308 195 40
16:01:39 4/1/2010 4 1 2010 16 638 524583 4818314 86 40
4:00:58 3/25/2010 3 25 2010 4 656 520468 4818300 200 39
6:00:46 12/30/2013 12 30 2013 6 909 522922 4818308 194 40
10:00:45 2/21/2010 2 21 2010 10 643 525960 4818320 85 40
22:00:50 3/10/2014 3 10 2014 22 913 526648 4818322 83 40
2:00:42 2/28/2010 2 28 2010 2 643 524839 4818315 87 40
4:00:42 3/5/2013 3 5 2013 4 658 521502 4818304 198 40
14:01:12 12/1/2010 12 1 2010 14 641 520660 4818301 200 39
18:00:48 1/22/2011 1 22 2011 18 638 523869 4818312 192 40
6:00:53 12/26/2012 12 26 2012 6 680 520901 4818302 199 40
10:00:47 12/28/2009 12 28 2009 10 639 521612 4818304 197 40
16:00:26 12/22/2012 12 22 2012 16 677 521651 4818304 197 40
10:00:42 12/29/2010 12 29 2010 10 646 523729 4818312 192 40
0:00:53 12/20/2008 12 20 2008 0 634 525405 4818318 88 40
6:01:00 3/23/2009 3 23 2009 6 647 521249 4818303 198 40
12:00:44 12/29/2010 12 29 2010 12 646 523734 4818312 192 40
10:00:50 1/30/2010 1 30 2010 10 647 520653 4818301 200 39
22:00:15 3/29/2011 3 29 2011 22 662 525287 4818317 88 40
0:00:55 3/7/2010 3 7 2010 0 640 525599 4818319 88 40
12:00:54 2/17/2011 2 17 2011 12 801 525695 4818319 85 40
6:00:47 3/26/2009 3 26 2009 6 648 522186 4818307 196 40
12:02:23 12/29/2008 12 29 2008 12 637 524215 4818314 124 39
22:00:47 2/6/2009 2 6 2009 22 633 524999 4818316 87 40
22:01:12 4/6/2012 4 6 2012 22 675 526674 4818323 83 40
10:00:48 3/22/2010 3 22 2010 10 646 522150 4818307 196 40
12:00:44 4/10/2011 4 10 2011 12 660 522673 4818308 195 40
16:00:46 2/19/2010 2 19 2010 16 640 525581 4818319 88 40
16:00:18 12/21/2012 12 21 2012 16 671 521894 4818306 197 40
16:00:28 1/26/2011 1 26 2011 16 647 523050 4818310 194 40
14:00:14 2/20/2010 2 20 2010 14 633 525745 4818320 85 40
8:00:37 3/22/2008 3 22 2008 8 635 521776 4818306 197 40
2:00:53 4/1/2009 4 1 2009 2 633 522654 4818308 195 40
18:00:54 3/27/2011 3 27 2011 18 668 524605 4818315 86 40
18:00:42 12/30/2009 12 30 2009 18 638 522581 4818308 195 40
2:01:23 1/17/2009 1 17 2009 2 634 524101 4818314 124 39
6:00:28 3/13/2010 3 13 2010 6 651 525686 4818319 85 40
8:00:38 2/28/2011 2 28 2011 8 655 521836 4818306 197 40
22:00:47 4/29/2009 4 29 2009 22 644 525064 4818317 87 40
20:00:43 3/18/2014 3 18 2014 20 908 522729 4818309 195 40
18:00:14 1/3/2009 1 3 2009 18 635 521949 4818306 197 40
8:00:48 4/25/2011 4 25 2011 8 667 524946 4818317 87 40
18:01:05 2/13/2014 2 13 2014 18 918 526684 4818324 83 40
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22:00:37 1/10/2011 1 10 2011 22 801 522885 4818310 194 40
12:00:26 11/27/2010 11 27 2010 12 653 521253 4818304 198 40
10:01:11 3/6/2011 3 6 2011 10 657 521640 4818306 197 40
8:00:33 4/4/2009 4 4 2009 8 634 522065 4818307 196 40
8:00:53 2/16/2013 2 16 2013 8 679 523566 4818312 193 40
2:00:26 1/4/2010 1 4 2010 2 643 522798 4818310 195 40
4:00:47 3/21/2011 3 21 2011 4 660 521583 4818306 198 40
22:00:41 1/28/2011 1 28 2011 22 801 523728 4818313 192 40
2:00:47 3/2/2013 3 2 2013 2 658 524279 4818315 124 39
14:00:42 4/10/2011 4 10 2011 14 660 522883 4818310 194 40
10:00:48 1/27/2011 1 27 2011 10 639 524552 4818316 86 40
10:00:44 3/20/2010 3 20 2010 10 641 521375 4818305 198 40
18:00:53 1/22/2010 1 22 2010 18 646 522850 4818310 194 40
22:00:56 3/12/2014 3 12 2014 22 909 521958 4818307 197 40
10:00:42 1/8/2009 1 8 2009 10 635 523843 4818314 192 40
0:00:48 1/29/2011 1 29 2011 0 642 525090 4818318 87 40
16:00:54 1/27/2013 1 27 2013 16 680 521340 4818305 198 40
8:00:48 3/5/2013 3 5 2013 8 658 521501 4818306 198 40
2:00:47 2/13/2010 2 13 2010 2 646 523840 4818314 192 40
18:00:41 4/2/2011 4 2 2011 18 664 525826 4818321 85 40
16:00:23 1/13/2013 1 13 2013 16 680 521267 4818305 198 40
2:01:11 3/25/2008 3 25 2008 2 632 523190 4818312 194 40
18:00:28 1/14/2009 1 14 2009 18 634 523643 4818313 192 40
10:00:25 2/26/2013 2 26 2013 10 658 522306 4818309 196 40
2:00:54 11/20/2013 11 20 2013 2 914 523010 4818311 194 40
8:00:55 3/16/2011 3 16 2011 8 650 523790 4818314 192 40
0:00:53 2/13/2010 2 13 2010 0 646 523852 4818314 192 40
4:00:26 3/21/2011 3 21 2011 4 655 521442 4818306 198 40
10:00:42 4/10/2011 4 10 2011 10 660 522671 4818310 195 40
22:00:47 12/13/2008 12 13 2008 22 633 522669 4818310 195 40
18:00:53 2/4/2013 2 4 2013 18 663 523570 4818313 193 40
18:00:59 1/22/2011 1 22 2011 18 642 524218 4818315 124 39
10:00:55 3/16/2014 3 16 2014 10 914 521333 4818306 198 40
2:00:53 4/5/2009 4 5 2009 2 639 522937 4818311 194 40
18:00:20 12/8/2008 12 8 2008 18 633 522610 4818310 195 40
8:00:48 2/20/2011 2 20 2011 8 646 521644 4818307 197 40
12:00:55 1/13/2013 1 13 2013 12 671 521458 4818306 198 40
22:00:49 1/31/2011 1 31 2011 22 639 523704 4818314 192 40
8:00:15 3/27/2008 3 27 2008 8 636 521834 4818308 197 40
22:00:43 4/4/2012 4 4 2012 22 658 520572 4818304 200 39
4:00:54 4/13/2014 4 13 2014 4 908 522509 4818310 195 40
4:00:54 2/13/2010 2 13 2010 4 646 523831 4818314 192 40
2:00:55 3/30/2014 3 30 2014 2 918 525532 4818321 88 40
12:00:48 2/1/2010 2 1 2010 12 638 522614 4818310 195 40
4:00:26 1/12/2009 1 12 2009 4 635 523461 4818313 193 40
12:00:52 1/15/2009 1 15 2009 12 635 522998 4818312 194 40
14:00:41 12/31/2009 12 31 2009 14 641 523820 4818314 192 40
6:00:36 1/3/2009 1 3 2009 6 637 524066 4818315 124 39
8:00:12 4/1/2008 4 1 2008 8 637 522487 4818310 195 40
2:00:12 12/25/2013 12 25 2013 2 911 523328 4818313 193 40
6:00:43 3/3/2014 3 3 2014 6 918 523482 4818313 193 40
14:00:54 1/30/2009 1 30 2009 14 632 521562 4818307 198 40
2:00:55 4/15/2011 4 15 2011 2 665 525081 4818319 87 40
20:00:54 4/4/2012 4 4 2012 20 663 521187 4818306 199 40
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10:00:41 4/1/2010 4 1 2010 10 650 522698 4818311 195 40
6:00:48 4/25/2009 4 25 2009 6 646 522296 4818310 196 40
16:00:47 3/30/2008 3 30 2008 16 634 523907 4818315 192 40
8:01:42 4/9/2011 4 9 2011 8 662 521913 4818309 197 40
8:00:54 2/19/2009 2 19 2009 8 637 525843 4818322 85 40
6:00:53 3/21/2014 3 21 2014 6 918 525497 4818321 88 40
10:00:47 2/4/2014 2 4 2014 10 907 523859 4818315 192 40
14:00:40 2/2/2014 2 2 2014 14 917 521054 4818306 199 40
10:00:24 3/25/2011 3 25 2011 10 658 521975 4818309 197 40
16:00:53 3/27/2008 3 27 2008 16 633 521055 4818306 199 40
10:00:48 4/10/2011 4 10 2011 10 661 522366 4818310 196 40
6:00:47 2/27/2014 2 27 2014 6 917 522679 4818311 195 40
18:00:54 3/5/2014 3 5 2014 18 907 522725 4818311 195 40
4:00:19 12/28/2009 12 28 2009 4 633 522501 4818311 195 40
4:00:56 3/26/2009 3 26 2009 4 648 522185 4818310 196 40
2:00:17 4/20/2010 4 20 2010 2 646 524382 4818317 124 39
2:00:41 12/28/2009 12 28 2009 2 639 522400 4818311 196 40
22:00:56 12/13/2013 12 13 2013 22 917 521257 4818307 198 40
8:01:14 3/24/2010 3 24 2010 8 647 521443 4818307 198 40
2:00:18 3/16/2009 3 16 2009 2 643 523245 4818313 193 40
18:00:44 4/6/2011 4 6 2011 18 668 526218 4818324 84 40
14:00:54 2/1/2010 2 1 2010 14 638 522570 4818311 195 40
2:00:48 4/15/2011 4 15 2011 2 658 525089 4818320 87 40
20:00:52 12/24/2013 12 24 2013 20 907 522932 4818313 194 40
22:00:55 1/28/2011 1 28 2011 22 642 525067 4818320 87 40
4:00:44 1/10/2012 1 10 2012 4 658 524281 4818317 124 39
8:00:49 3/20/2010 3 20 2010 8 647 521317 4818307 198 40
8:01:35 4/3/2009 4 3 2009 8 644 521848 4818309 197 40
18:00:47 1/29/2009 1 29 2009 18 632 522131 4818310 196 40
4:01:14 3/22/2008 3 22 2008 4 631 521524 4818308 198 40
10:01:28 12/9/2010 12 9 2010 10 639 521798 4818309 197 40
14:01:12 3/8/2013 3 8 2013 14 671 521995 4818310 197 40
14:00:47 2/27/2011 2 27 2011 14 647 521063 4818307 199 40
16:00:48 4/23/2008 4 23 2008 16 633 522447 4818311 195 40
10:00:49 1/7/2010 1 7 2010 10 644 521781 4818309 197 40
20:00:55 1/12/2014 1 12 2014 20 908 523428 4818315 193 40
22:00:32 3/28/2011 3 28 2011 22 660 524661 4818319 86 40
2:00:48 1/26/2011 1 26 2011 2 655 523142 4818314 194 40
4:00:50 4/20/2009 4 20 2009 4 644 522642 4818312 195 40
0:00:42 1/23/2011 1 23 2011 0 639 523705 4818316 192 40
22:00:55 1/22/2011 1 22 2011 22 642 524214 4818317 124 39
18:00:53 2/3/2009 2 3 2009 18 637 524986 4818320 87 40
16:00:43 1/26/2011 1 26 2011 16 655 522301 4818311 196 40
16:00:54 3/26/2012 3 26 2012 16 663 521471 4818308 198 40
18:00:20 4/13/2011 4 13 2011 18 663 524764 4818320 86 40
18:00:44 3/30/2011 3 30 2011 18 666 524447 4818319 86 40
0:00:42 4/10/2009 4 10 2009 0 645 526097 4818325 84 40
18:00:53 4/16/2011 4 16 2011 18 668 526055 4818325 84 40
10:00:54 3/10/2013 3 10 2013 10 657 521401 4818308 198 40
4:01:18 11/29/2010 11 29 2010 4 638 522613 4818312 195 40
6:00:47 3/5/2013 3 5 2013 6 658 521503 4818309 198 40
0:00:42 11/28/2010 11 28 2010 0 638 522528 4818312 195 40
18:00:54 2/19/2010 2 19 2010 18 646 525164 4818321 87 40
6:00:43 12/8/2008 12 8 2008 6 633 522758 4818313 195 40
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4:02:26 3/11/2009 3 11 2009 4 637 523436 4818315 193 40
16:00:41 1/28/2011 1 28 2011 16 801 524830 4818320 87 40
4:01:02 3/19/2014 3 19 2014 4 916 522322 4818311 196 40
16:01:17 3/14/2014 3 14 2014 16 909 522026 4818311 196 40
0:00:54 3/14/2010 3 14 2010 0 801 524460 4818319 86 40
4:00:54 3/31/2008 3 31 2008 4 634 523872 4818317 192 40
4:00:54 3/3/2013 3 3 2013 4 666 522808 4818313 194 40
18:01:21 1/4/2010 1 4 2010 18 647 520438 4818306 200 39
16:00:48 3/4/2013 3 4 2013 16 679 521773 4818310 197 40
6:00:15 1/12/2009 1 12 2009 6 635 523454 4818316 193 40
6:01:11 12/26/2009 12 26 2009 6 643 522508 4818312 195 40
4:00:53 2/17/2010 2 17 2010 4 646 525063 4818322 87 40
18:01:24 2/26/2010 2 26 2010 18 633 521040 4818308 199 40
6:00:24 1/10/2012 1 10 2012 6 658 524306 4818319 124 39
22:00:51 4/8/2009 4 8 2009 22 638 524182 4818318 124 39
8:00:48 12/26/2009 12 26 2009 8 643 522506 4818313 195 40
18:01:11 2/15/2011 2 15 2011 18 638 522972 4818314 194 40
2:00:42 1/3/2011 1 3 2011 2 642 523890 4818317 192 40
18:00:56 2/6/2009 2 6 2009 18 637 525294 4818323 88 40
0:00:46 3/3/2011 3 3 2011 0 653 523241 4818315 193 40
6:00:53 2/6/2011 2 6 2011 6 642 524151 4818319 124 39
10:00:47 4/2/2009 4 2 2009 10 644 521320 4818309 198 40
18:00:53 2/12/2009 2 12 2009 18 637 523382 4818316 193 40
22:00:53 4/15/2013 4 15 2013 22 677 524293 4818319 124 39
4:00:53 1/3/2009 1 3 2009 4 637 524070 4818318 124 39
14:00:30 1/27/2013 1 27 2013 14 680 521338 4818309 198 40
4:00:48 12/14/2008 12 14 2008 4 633 522792 4818314 195 40
18:00:48 12/29/2013 12 29 2013 18 907 521120 4818308 199 40
22:00:47 3/30/2008 3 30 2008 22 636 523146 4818315 194 40
8:00:11 1/17/2009 1 17 2009 8 634 524108 4818319 124 39
8:00:50 2/25/2011 2 25 2011 8 650 522691 4818314 195 40
6:00:47 3/7/2011 3 7 2011 6 654 521868 4818311 197 40
8:00:48 3/20/2010 3 20 2010 8 801 521294 4818309 198 40
8:00:41 4/22/2008 4 22 2008 8 631 524117 4818319 124 39
12:00:48 1/30/2009 1 30 2009 12 632 521565 4818310 198 40
10:00:55 3/11/2011 3 11 2011 10 655 521847 4818311 197 40
22:00:42 2/23/2014 2 23 2014 22 907 523757 4818318 192 40
12:00:48 3/10/2013 3 10 2013 12 671 521376 4818310 198 40
18:00:54 1/26/2011 1 26 2011 18 647 523252 4818316 193 40
2:00:30 3/21/2014 3 21 2014 2 917 525388 4818324 88 40
18:00:33 3/26/2009 3 26 2009 18 637 524630 4818321 86 40
0:00:44 2/17/2010 2 17 2010 0 646 525048 4818323 87 40
10:00:59 3/21/2014 3 21 2014 10 907 522067 4818312 196 40
18:00:41 11/26/2010 11 26 2010 18 655 524163 4818320 124 39
18:01:11 1/8/2009 1 8 2009 18 635 523836 4818318 192 40
20:00:48 4/8/2013 4 8 2013 20 679 522720 4818315 195 40
6:00:47 4/3/2008 4 3 2008 6 634 523570 4818318 193 40
2:00:59 1/12/2009 1 12 2009 2 635 523463 4818317 193 40
22:00:54 3/27/2012 3 27 2012 22 666 522672 4818315 195 40
18:00:45 3/24/2010 3 24 2010 18 652 522483 4818314 195 40
8:00:53 2/28/2011 2 28 2011 8 647 521779 4818312 197 40
18:00:36 4/7/2009 4 7 2009 18 640 526189 4818328 84 40
16:00:43 1/22/2012 1 22 2012 16 665 521473 4818311 198 40
6:00:47 2/17/2010 2 17 2010 6 646 525062 4818323 87 40
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8:00:47 3/31/2009 3 31 2009 8 634 522114 4818313 196 40
10:00:54 4/10/2011 4 10 2011 10 663 522391 4818314 196 40
22:00:23 4/1/2009 4 1 2009 22 634 521464 4818311 198 40
6:00:20 3/26/2009 3 26 2009 6 637 522182 4818313 196 40
22:00:26 2/28/2011 2 28 2011 22 655 521688 4818312 197 40
2:00:55 12/13/2008 12 13 2008 2 633 522755 4818315 195 40
12:00:41 2/1/2010 2 1 2010 12 640 522561 4818315 195 40
0:00:53 3/21/2014 3 21 2014 0 917 525382 4818325 88 40
18:01:12 2/21/2012 2 21 2012 18 663 526811 4818330 83 40
18:00:55 1/31/2011 1 31 2011 18 639 523705 4818319 192 40
2:00:36 3/26/2009 3 26 2009 2 648 522188 4818314 196 40
22:00:53 12/17/2012 12 17 2012 22 665 524240 4818321 124 39
4:00:54 12/31/2013 12 31 2013 4 908 523706 4818319 192 40
14:00:47 4/2/2009 4 2 2009 14 644 521322 4818311 198 40
4:00:28 12/8/2008 12 8 2008 4 633 522760 4818316 195 40
0:00:50 3/1/2011 3 1 2011 0 655 521689 4818312 197 40
22:00:53 2/27/2009 2 27 2009 22 633 522483 4818315 195 40
2:00:47 3/22/2011 3 22 2011 2 666 523723 4818319 192 40
4:01:12 2/1/2011 2 1 2011 4       642     524308  4818321 124     39
10:00:33        1/27/2011       1       27      2011    10      657     522176  4818314 196     40
10:00:48        5/6/2011        5       6       2011    10      664     525093  4818324 87      40
0:00:44 3/29/2011       3       29      2011    0       660     524660  4818322 86      40
10:00:30        2/2/2014        2       2       2014    10      907     521684  4818312 197     40
14:00:44        1/4/2013        1       4       2013    14      671     521729  4818312 197     40
10:00:56        2/1/2010        2       1       2010    10      640     522560  4818315 195     40
22:00:56        4/14/2011       4       14      2011    22      665     525132  4818324 87      40
12:00:29        11/30/2010      11      30      2010    12      653     521218  4818311 198     40
2:01:53 1/4/2012        1       4       2012    2       641     521221  4818311 198     40
0:00:26 2/13/2009       2       13      2009    0       637     523388  4818318 193     40
0:01:16 3/28/2012       3       28      2012    0       666     522676  4818316 195     40
0:00:53 3/25/2010       3       25      2010    0       652     522599  4818315 195     40
18:00:55        2/26/2014       2       26      2014    18      916     522919  4818316 194     40
0:00:47 2/15/2010       2       15      2010    0       646     524097  4818321 124     39
18:00:54        1/25/2014       1       25      2014    18      679     521465  4818312 198     40
10:00:54        11/30/2010      11      30      2010    10      653     521222  4818311 198     40
18:01:23        3/25/2010       3       25      2010    18      642     526614  4818330 83      40
10:00:42        11/29/2010      11      29      2010    10      653     521462  4818312 198     40
18:00:49        12/27/2008      12      27      2008    18      633     523572  4818319 193     40
12:00:30        12/26/2008      12      26      2008    12      632     521558  4818312 198     40
6:00:52 4/18/2012       4       18      2012    6       666     522747  4818316 195     40
22:00:23        12/29/2009      12      29      2009    22      633     521036  4818311 199     40
10:00:54        2/5/2011        2       5       2011    10      650     521257  4818311 198     40
10:00:54        2/20/2011       2       20      2011    10      655     521945  4818314 197     40
0:00:54 11/25/2010      11      25      2010    0       638     522228  4818314 196     40
4:00:43 2/8/2009        2       8       2009    4       633     524976  4818324 87      40
14:00:42        1/16/2011       1       16      2011    14      638     524229  4818321 124     39
6:00:41 2/25/2009       2       25      2009    6       632     522766  4818316 195     40
18:00:37        3/12/2011       3       12      2011    18      647     520747  4818310 200     39
0:00:55 4/16/2013       4       16      2013    0       677     524289  4818322 124     39
0:00:48 3/4/2013        3       4       2013    0       663     523333  4818318 193     40
8:00:53 12/7/2011       12      7       2011    8       655     521458  4818312 198     40
22:00:52        1/8/2009        1       8       2009    22      635     523834  4818320 192     40
18:00:43        12/6/2011       12      6       2011    18      801     522520  4818316 195     40
2:00:24 4/12/2009       4       12      2009    2       644     525801  4818327 85      40
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8:01:22 4/1/2010        4       1       2010    8       650     522797  4818317 195     40
12:00:54        4/12/2012       4       12      2012    12      674     522481  4818316 195     40
6:00:48 11/29/2010      11      29      2010    6       638     522614  4818316 195     40
2:01:46 2/17/2010       2       17      2010    2       646     525068  4818325 87      40
0:00:59 4/19/2011       4       19      2011    0       661     520879  4818311 199     40
6:00:37 11/28/2010      11      28      2010    6       638     522611  4818316 195     40
18:00:24        12/21/2008      12      21      2008    18      634     524234  4818322 124     39
10:00:47        1/14/2011       1       14      2011    10      654     521959  4818314 197     40
8:00:53 12/27/2012      12      27      2012    8       675     521578  4818313 198     40
8:01:41 1/10/2011       1       10      2011    8       638     521858  4818314 197     40
2:00:56 12/20/2013      12      20      2013    2       908     522262  4818315 196     40
12:00:56        1/4/2013        1       4       2013    12      671     521731  4818314 197     40
18:00:56        3/24/2008       3       24      2008    18      633     523378  4818319 193     40
12:00:48        3/5/2014        3       5       2014    12      679     522183  4818315 196     40
12:00:57        1/11/2011       1       11      2011    12      657     522587  4818316 195     40
18:00:54        1/14/2010       1       14      2010    18      646     522672  4818317 195     40
6:00:33 1/6/2012        1       6       2012    6       663     522813  4818317 194     40
12:00:53        1/29/2011       1       29      2011    12      657     521514  4818313 198     40
8:00:50 4/16/2011       4       16      2011    8       661     522749  4818317 195     40
6:01:12 4/2/2014        4       2       2014    6       679     521904  4818314 197     40
10:01:17        5/6/2011        5       6       2011    10      665     522068  4818315 196     40
4:00:55 12/24/2009      12      24      2009    4       639     522074  4818315 196     40
8:00:42 1/5/2012        1       5       2012    8       663     522647  4818317 195     40
18:00:54        3/30/2012       3       30      2012    18      670     525648  4818328 85      40
2:00:41 12/6/2011       12      6       2011    2       659     522608  4818317 195     40
0:00:48 4/11/2012       4       11      2012    0       672     522619  4818317 195     40
18:00:41        2/15/2011       2       15      2011    18      650     522955  4818318 194     40
14:00:41        1/29/2013       1       29      2013    14      680     521561  4818313 198     40
12:00:36        4/9/2009        4       9       2009    12      647     522509  4818317 195     40
22:00:48        2/3/2009        2       3       2009    22      637     524986  4818325 87      40
2:00:48 2/21/2012       2       21      2012    2       663     526657  4818332 83      40
16:00:42        12/14/2010      12      14      2010    16      638     521750  4818314 197     40
18:00:25        12/6/2011       12      6       2011    18      659     522620  4818317 195     40
12:00:15        4/1/2010        4       1       2010    12      746     524859  4818325 87      40
16:00:50        12/26/2009      12      26      2009    16      644     525858  4818329 85      40
12:00:47        12/29/2013      12      29      2013    12      909     521705  4818314 197     40
4:01:12 1/17/2011       1       17      2011    4       638     524231  4818323 124     39
2:00:40 3/29/2011       3       29      2011    2       660     524661  4818324 86      40
12:00:47        1/5/2009 1 5 2009 12 635 521892 4818315 197 40
8:00:49 1/12/2009 1 12 2009 8 635 523463 4818320 193 40
6:00:56 1/21/2013 1 21 2013 6 665 523776 4818321 192 40
4:00:54 2/25/2011 2 25 2011 4 654 522556 4818317 195 40
18:00:49 2/25/2010 2 25 2010 18 646 525041 4818326 87 40
8:00:56 2/8/2009 2 8 2009 8 633 524979 4818326 87 40
2:00:41 3/25/2008 3 25 2008 2 636 523036 4818319 194 40
6:00:48 3/3/2010 3 3 2010 6 646 522641 4818317 195 40
8:00:53 3/27/2012 3 27 2012 8 675 521472 4818314 198 40
0:00:20 2/7/2009 2 7 2009 0 633 525030 4818326 87 40
0:00:49 4/6/2009 4 6 2009 0 643 521447 4818314 198 40
14:00:48 1/12/2010 1 12 2010 14 641 521523 4818314 198 40
22:00:41 2/20/2013 2 20 2013 22 663 521461 4818314 198 40
10:00:44 1/12/2010 1 12 2010 10 641 521526 4818314 198 40
2:00:36 2/25/2012 2 25 2012 2 663 523512 4818321 193 40
10:00:54 1/1/2009 1 1 2009 10 637 523871 4818322 192 40
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0:00:53 2/8/2011 2 8 2011 0 642 523874 4818322 192 40
2:00:33 12/4/2008 12 4 2008 2 633 522512 4818317 195 40
6:03:10 4/15/2010 4 15 2010 6 650 526201 4818331 84 40
22:00:47 3/20/2014 3 20 2014 22 916 525223 4818327 88 40
20:00:41 1/10/2013 1 10 2013 20 663 524186 4818323 124 39
4:00:56 3/26/2009 3 26 2009 4 637 522182 4818316 196 40
18:00:53 1/28/2011 1 28 2011 18 642 525065 4818326 87 40
22:00:47 3/28/2011 3 28 2011 22 669 524553 4818325 86 40
12:00:17 4/9/2009 4 9 2009 12 634 522538 4818318 195 40
2:00:42 2/25/2011 2 25 2011 2 654 522553 4818318 195 40
4:00:55 3/3/2010 3 3 2010 4 646 522643 4818318 195 40
8:01:11 12/29/2010 12 29 2010 8 642 523508 4818321 193 40
12:00:55 4/2/2009 4 2 2009 12 644 521319 4818314 198 40
12:00:23 2/20/2011 2 20 2011 12 654 521961 4818316 197 40
18:00:56 2/28/2011 2 28 2011 18 655 521690 4818315 197 40
4:00:28 4/29/2014 4 29 2014 4 917 522678 4818318 195 40
14:01:11 2/21/2013 2 21 2013 14 665 520934 4818313 199 40
6:00:41 3/25/2014 3 25 2014 6 679 522712 4818319 195 40
6:00:48 1/22/2010 1 22 2010 6 640 522882 4818319 194 40
2:00:54 11/19/2011 11 19 2011 2 658 524301 4818324 124 39
12:00:50 2/20/2010 2 20 2010 12 633 525756 4818330 85 40
0:00:47 4/7/2009 4 7 2009 0 634 520871 4818313 199 40
4:00:48 12/2/2012 12 2 2012 4 675 525275 4818328 88 40
12:00:45 11/28/2010 11 28 2010 12 653 521222 4818314 198 40
10:00:47 4/30/2008 4 30 2008 10 636 522309 4818317 196 40
22:00:31 4/4/2014 4 4 2014 22 907 522806 4818319 195 40
12:00:55 1/12/2010 1 12 2010 12 641 521516 4818315 198 40
22:00:54 3/21/2011 3 21 2011 22 666 523720 4818322 192 40
10:00:48 1/22/2011 1 22 2011 10 647 521641 4818315 197 40
22:00:54 2/7/2011 2 7 2011 22 642 523867 4818323 192 40
0:00:44 4/7/2009 4 7 2009 0 643 521383 4818315 198 40
4:00:54 1/11/2014 1 11 2014 4 908 523364 4818321 193 40
4:00:41 3/7/2014 3 7 2014 4 913 526151 4818332 84 40
8:00:54 1/1/2014 1 1 2014 8 909 523531 4818322 193 40
22:00:43 4/6/2009 4 6 2009 22 634 520862 4818313 199 40
8:00:43 1/4/2011 1 4 2011 8 801 521009 4818314 199 40
4:00:26 4/9/2009 4 9 2009 4 642 525701 4818330 85 40
18:00:48 1/27/2011 1 27 2011 18 646 523687 4818323 192 40
10:00:27 1/13/2010 1 13 2010 10 646 522057 4818317 196 40
0:00:56 1/10/2012 1 10 2012 0 663 525509 4818329 88 40
10:00:23 3/20/2013 3 20 2013 10 658 522185 4818318 196 40
4:00:27 4/18/2012 4 18 2012 4 666 522751 4818320 195 40
10:00:43 3/10/2010 3 10 2010 10 646 521843 4818317 197 40
6:00:36 3/21/2010 3 21 2010 6 647 520452 4818312 200 39
10:00:47 3/17/2013 3 17 2013 10 663 521747 4818316 197 40
0:00:53 4/1/2012 4 1 2012 0 676 525207 4818328 87 40
2:00:55 11/28/2010 11 28 2010 2 638 522637 4818319 195 40
18:00:52 3/15/2010 3 15 2010 18 652 526479 4818333 83 40
18:00:42 1/16/2011 1 16 2011 18 642 525037 4818328 87 40
20:00:42 3/10/2014 3 10 2014 20 913 526677 4818334 83 40
10:00:42 4/9/2011 4 9 2011 10 650 521957 4818317 197 40
0:01:26 3/29/2011 3 29 2011 0 669 524554 4818326 86 40
8:00:48 3/5/2013 3 5 2013 8 677 521460 4818316 198 40
0:00:55 4/10/2011 4 10 2011 0 654 521655 4818316 197 40
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8:00:54 3/3/2010 3 3 2010 8 646 522638 4818320 195 40
12:00:59 4/6/2014 4 6 2014 12 679 521482 4818316 198 40
14:00:53 12/24/2010 12 24 2010 14 650 523508 4818323 193 40
22:00:45 4/6/2009 4 6 2009 22 643 521387 4818316 198 40
22:01:39 12/5/2010 12 5 2010 22 638 522006 4818318 196 40
0:00:53 4/12/2009 4 12 2009 0 648 526098 4818332 84 40
0:00:37 3/26/2013 3 26 2013 0 658 525410 4818330 88 40
0:00:48 12/14/2008 12 14 2008 0 633 522749 4818320 195 40
8:00:54 1/3/2009 1 3 2009 8 637 524069 4818325 124 39
10:00:53 1/4/2013 1 4 2013 10 671 521737 4818317 197 40
12:00:42 1/9/2012 1 9 2012 12 658 521444 4818316 198 40
4:00:53 2/25/2009 2 25 2009 4 632 522766 4818320 195 40
10:01:06 3/26/2013 3 26 2013 10 677 521379 4818316 198 40
22:00:26 4/15/2013 4 15 2013 22 658 524292 4818326 124 39
10:00:53 2/13/2009 2 13 2009 10 632 525385 4818330 88 40
0:00:29 1/13/2014 1 13 2014 0 671 523668 4818323 192 40
10:00:53 1/29/2011 1 29 2011 10 657 521515 4818316 198 40
22:00:53 4/11/2009 4 11 2009 22 648 526101 4818332 84 40
20:00:23 4/20/2013 4 20 2013 20 658 524171 4818325 124 39
10:00:47 4/10/2011 4 10 2011 10 665 522874 4818321 194 40
0:00:24 3/18/2008 3 18 2008 0 633 523343 4818322 193 40
4:00:58 11/29/2010 11 29 2010 4 653 523431 4818323 193 40
8:01:17 2/27/2011 2 27 2011 8 639 521699 4818317 197 40
18:00:41 4/10/2011 4 10 2011 18 664 520512 4818313 200 39
12:00:30 3/8/2013 3 8 2013 12 671 521985 4818318 197 40
8:00:44 4/8/2008 4 8 2008 8 632 521686 4818317 197 40
22:00:41 2/15/2011 2 15 2011 22 657 522683 4818320 195 40
18:01:13 4/7/2011 4 7 2011 18 661 524267 4818326 124 39
10:00:53 1/14/2011 1 14 2011 10 646 521785 4818318 197 40
22:00:55 3/18/2008 3 18 2008 22 631 523331 4818323 193 40
2:00:41 3/22/2009 3 22 2009 2 645 526740 4818335 83 40
2:00:42 1/30/2011 1 30 2011 2 655 523090 4818322 194 40
10:00:54 2/6/2011 2 6 2011 10 657 525531 4818331 88 40
16:00:52 2/1/2010 2 1 2010 16 638 522565 4818320 195 40
16:00:45 4/5/2008 4 5 2008 16 632 522901 4818321 194 40
0:00:56 2/21/2013 2 21 2013 0 663 521447 4818317 198 40
6:00:53 1/5/2012 1 5 2012 6 663 522704 4818321 195 40
14:00:42 12/25/2012 12 25 2012 14 680 521340 4818316 198 40
8:00:54 12/25/2010 12 25 2010 8 639 524097 4818326 124 39
2:00:53 12/25/2012 12 25 2012 2 680 522719 4818321 195 40
16:00:15 1/31/2010 1 31 2010 16 633 522089 4818319 196 40
6:00:54 12/25/2010 12 25 2010 6 639 524095 4818326 124 39
8:00:53 4/17/2011 4 17 2011 8 667 522724 4818321 195 40
0:00:53 4/20/2014 4 20 2014 0 909 522122 4818319 196 40
2:00:55 4/29/2014 4 29 2014 2 917 522679 4818321 195 40
18:00:48 2/24/2014 2 24 2014 18 908 524209 4818326 124 39
8:00:58 3/23/2013 3 23 2013 8 677 521357 4818316 198 40
2:00:48 1/5/2013 1 5 2013 2 663 524175 4818326 124 39
6:00:41 2/9/2013 2 9 2013 6 663 524098 4818326 124 39
2:01:01 2/27/2013 2 27 2013 2 677 521104 4818316 199 40
4:00:27 3/2/2014 3 2 2014 4 908 524194 4818326 124 39
2:00:57 12/15/2013 12 15 2013 2 911 525482 4818331 88 40
14:00:41 4/11/2011 4 11 2011 14 664 522084 4818319 196 40
6:00:37 2/12/2014 2 12 2014 6 907 524212 4818326 124 39
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4:00:41 3/24/2014 3 24 2014 4 914 521855 4818318 197 40
12:00:48 1/8/2009 1 8 2009 12 635 523859 4818325 192 40
4:00:30 12/25/2013 12 25 2013 4 908 521415 4818317 198 40
10:00:20 2/20/2010 2 20 2010 10 633 525785 4818332 85 40
18:00:53 4/28/2010 4 28 2010 18 644 523011 4818322 194 40
18:00:47 2/5/2011 2 5 2011 18 642 524023 4818326 124 39
2:01:11 4/11/2012 4 11 2012 2 672 522615 4818321 195 40
22:00:54 4/23/2010 4 23 2010 22 646 524295 4818327 124 39
22:00:54 2/26/2013 2 26 2013 22 666 523562 4818324 193 40
22:00:41 11/21/2013 11 21 2013 22 909 525519 4818331 88 40
22:00:53 1/14/2010 1 14 2010 22 646 522669 4818321 195 40
22:00:48 2/14/2010 2 14 2010 22 646 524114 4818326 124 39
8:00:50 4/4/2008 4 4 2008 8 632 521698 4818318 197 40
2:00:53 2/1/2011 2 1 2011 2 650 524174 4818327 124 39
6:00:53 2/2/2010 2 2 2010 6 643 523741 4818325 192 40
22:00:54 4/13/2009 4 13 2009 22 642 526645 4818336 83 40
10:00:49 12/31/2009 12 31 2009 10 641 523761 4818325 192 40
16:00:48 1/1/2010 1 1 2010 16 641 524237 4818327 124 39
2:00:31 3/26/2009 3 26 2009 2 637 522184 4818320 196 40
22:00:18 4/21/2009 4 21 2009 22 640 524769 4818329 86 40
12:00:43 2/27/2013 2 27 2013 12 658 521728 4818318 197 40
18:01:18 3/11/2010 3 11 2010 18 642 522035 4818319 196 40
4:00:47 2/12/2014 2 12 2014 4 907 524208 4818327 124 39
4:00:48 4/6/2009 4 6 2009 4 643 521449 4818318 198 40
2:00:48 4/12/2010 4 12 2010 2 652 522301 4818320 196 40
12:00:43 4/1/2010 4 1 2010 12 638 524475 4818328 86 40
6:00:53 12/9/2010 12 9 2010 6 641 523742 4818325 192 40
22:00:54 12/28/2012 12 28 2012 22 671 522736 4818322 195 40
18:01:23 3/1/2014 3 1 2014 18 916 521525 4818318 198 40
2:00:48 1/14/2013 1 14 2013 2 680 520346 4818314 201 6
0:00:13 1/13/2012 1 13 2012 0 663 523557 4818325 193 40
2:00:17 2/8/2009 2 8 2009 2 633 524948 4818330 87 40
4:00:53 2/15/2012 2 15 2012 4 663 525941 4818334 85 40
4:00:47 4/12/2010 4 12 2010 4 652 522300 4818321 196 40
4:01:15 12/6/2012 12 6 2012 4 677 523432 4818325 193 40
22:00:53 4/21/2011 4 21 2011 22 666 526571 4818336 83 40
22:00:57 12/28/2008 12 28 2008 22 635 523568 4818325 193 40
18:00:44 4/2/2011 4 2 2011 18 650 526197 4818335 84 40
12:00:27 12/25/2012 12 25 2012 12 658 521893 4818319 197 40
10:00:56 2/1/2010 2 1 2010 10 638 522656 4818322 195 40
0:00:54 3/14/2012 3 14 2012 0 663 523158 4818324 194 40
10:01:17 2/7/2010 2 7 2010 10 643 524281 4818328 124 39
16:00:48 1/9/2011 1 9 2011 16 657 521193 4818317 199 40
2:00:54 3/13/2010 3 13 2010 2 644 522627 4818322 195 40
18:00:47 2/3/2009 2 3 2009 18 637 524963 4818330 87 40
16:00:35 2/16/2010 2 16 2010 16 646 525058 4818331 87 40
10:00:53 3/15/2013 3 15 2013 10 658 521839 4818319 197 40
14:00:53 1/5/2009 1 5 2009 14 635 522006 4818320 196 40
0:01:37 12/31/2009 12 31 2009 0 639 523407 4818325 193 40
8:00:48 3/16/2009 3 16 2009 8 637 521936 4818320 197 40
2:00:55 2/6/2011 2 6 2011 2 642 524095 4818327 124 39
10:00:51 12/25/2010 12 25 2010 10 639 524055 4818327 124 39
18:00:50 12/14/2008 12 14 2008 18 633 522891 4818323 194 40
8:00:49 2/12/2014 2 12 2014 8 907 524211 4818328 124 39
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16:01:13 2/19/2014 2 19 2014 16 679 522560 4818322 195 40
2:00:57 1/30/2011 1 30 2011 2 638 522976 4818323 194 40
12:00:26 3/28/2014 3 28 2014 12 679 521521 4818319 198 40
4:00:55 4/10/2011 4 10 2011 4 654 521654 4818319 197 40
4:00:42 2/21/2012 2 21 2012 4 663 526661 4818337 83 40
18:00:31 12/11/2008 12 11 2008 18 633 522615 4818322 195 40
10:00:30 3/31/2014 3 31 2014 10 907 521522 4818319 198 40
6:01:24 3/19/2014 3 19 2014 6 916 522327 4818321 196 40
18:01:22 2/28/2013 2 28 2013 18 671 521107 4818317 199 40
6:00:53 4/12/2010 4 12 2010 6 652 522298 4818321 196 40
22:00:47 3/15/2010 3 15 2010 22 646 521426 4818318 198 40
14:00:44 4/10/2011 4 10 2011 14 655 522768 4818323 195 40
2:00:47 3/18/2012 3 18 2012 2 663 521405 4818319 198 40
6:00:25 3/24/2009 3 24 2009 6 642 522170 4818321 196 40
12:00:26 1/22/2011 1 22 2011 12 647 521651 4818320 197 40
22:00:55 4/14/2012 4 14 2012 22 665 522636 4818323 195 40
0:01:11 2/21/2010 2 21 2010 0 643 525396 4818333 88 40
18:00:56 5/7/2011 5 7 2011 18 666 525407 4818333 88 40
6:01:24 12/15/2011 12 15 2011 6 667 522709 4818323 195 40
4:00:44 11/30/2010 11 30 2010 4 647 523524 4818326 193 40
2:00:56 4/9/2009 4 9 2009 2 642 525702 4818334 85 40
14:00:37 2/16/2010 2 16 2010 14 646 524904 4818331 87 40
8:00:48 3/30/2012 3 30 2012 8 680 524967 4818331 87 40
10:01:35 2/26/2014 2 26 2014 10 916 522318 4818322 196 40
4:00:25 4/10/2009 4 10 2009 4 642 525037 4818332 87 40
18:00:55 4/21/2008 4 21 2008 18 634 525810 4818334 85 40
22:00:24 4/13/2009 4 13 2009 22 639 525731 4818334 85 40
0:00:53 4/24/2010 4 24 2010 0 646 524291 4818329 124 39
10:00:59 3/7/2011 3 7 2011 10 653 521649 4818320 197 40
22:00:48 4/2/2012 4 2 2012 22 663 524854 4818331 87 40
16:00:54 12/7/2010 12 7 2010 16 654 521886 4818321 197 40
2:00:49 1/18/2010 1 18 2010 2 633 521359 4818319 198 40
4:00:53 12/24/2012 12 24 2012 4 663 521968 4818321 197 40
4:00:45 3/29/2011 3 29 2011 4 669 524549 4818330 86 40
10:00:35 3/1/2014 3 1 2014 10 907 521698 4818320 197 40
10:00:51 11/28/2010 11 28 2010 10 653 521221 4818319 198 40
10:00:41 4/10/2011 4 10 2011 10 666 522664 4818323 195 40
0:00:54 4/22/2011 4 22 2011 0 666 526568 4818338 83 40
20:00:56 2/10/2013 2 10 2013 20 680 523695 4818327 192 40
10:00:55 12/29/2013 12 29 2013 10 909 521698 4818320 197 40
8:00:53 3/13/2009 3 13 2009 8 634 522059 4818321 196 40
2:00:09 4/7/2012 4 7 2012 2 675 526673 4818338 83 40
18:00:24 12/6/2011 12 6 2011 18 658 525869 4818335 85 40
6:00:43 2/22/2009 2 22 2009 6 637 524106 4818329 124 39
12:00:47 2/8/2011 2 8 2011 12 639 525319 4818333 88 40
2:00:54 12/9/2010 12 9 2010 2 641 523744 4818327 192 40
12:00:56 2/15/2014 2 15 2014 12 916 521298 4818319 198 40
22:00:35 4/2/2014 4 2 2014 22 913 524285 4818329 124 39
0:00:55 1/11/2014 1 11 2014 0 908 523360 4818326 193 40
4:00:55 3/21/2011 3 21 2011 4 650 521409 4818320 198 40
0:00:44 4/2/2009 4 2 2009 0 644 521784 4818321 197 40
6:00:36 2/19/2009 2 19 2009 6 634 521728 4818321 197 40
22:00:24 4/1/2009 4 1 2009 22 644 521808 4818321 197 40
12:00:54 1/13/2013 1 13 2013 12 677 521355 4818320 198 40
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2:00:47 1/14/2014 1 14 2014 2 907 523194 4818326 194 40
2:00:14 4/6/2009 4 6 2009 2 643 521449 4818320 198 40
4:00:44 3/2/2010 3 2 2010 4 643 522101 4818322 196 40
22:00:41 4/26/2011 4 26 2011 22 669 522624 4818324 195 40
8:00:47 2/19/2009 2 19 2009 8 634 521723 4818321 197 40
18:00:53 4/26/2011 4 26 2011 18 669 522458 4818323 195 40
14:00:54 1/5/2013 1 5 2013 14 665 524094 4818329 124 39
4:00:47 12/25/2010 12 25 2010 4 639 524097 4818329 124 39
10:00:47 4/16/2011 4 16 2011 10 664 522733 4818325 195 40
4:00:49 1/21/2011 1 21 2011 4 650 524092 4818329 124 39
10:00:50 4/2/2010 4 2 2010 10 641 524230 4818330 124 39
8:00:38 2/15/2012 2 15 2012 8 663 525936 4818336 85 40
18:00:49 1/23/2010 1 23 2010 18 647 520448 4818317 200 39
18:00:54 3/12/2010 3 12 2010 18 644 521320 4818320 198 40
12:00:56 3/10/2010 3 10 2010 12 646 521829 4818322 197 40
12:01:16 12/23/2008 12 23 2008 12 634 524191 4818330 124 39
0:00:53 12/12/2010 12 12 2010 0 650 524163 4818330 124 39
4:00:42 2/20/2012 2 20 2012 4 658 521521 4818321 198 40
6:00:24 1/21/2011 1 21 2011 6 650 524095 4818329 124 39
18:00:53 2/14/2010 2 14 2010 18 646 524144 4818330 124 39
18:00:56 12/9/2012 12 9 2012 18 670 525133 4818333 87 40
10:00:48 4/9/2010 4 9 2010 10 641 522654 4818325 195 40
18:00:44 1/7/2013 1 7 2013 18 663 523739 4818328 192 40
6:00:41 1/23/2011 1 23 2011 6 638 524194 4818330 124 39
14:00:26 1/31/2010 1 31 2010 14 633 522081 4818323 196 40
0:00:55 3/16/2010 3 16 2010 0 646 521434 4818321 198 40
14:00:44 2/26/2012 2 26 2012 14 658 521776 4818322 197 40
18:00:42 3/18/2010 3 18 2010 18 646 521931 4818322 197 40
6:00:54 4/2/2010 4 2 2010 6 653 522398 4818324 196 40
20:00:27 4/18/2014 4 18 2014 20 907 524407 4818331 124 39
2:00:54 3/29/2011 3 29 2011 2 669 524551 4818331 86 40
22:00:54 4/15/2009 4 15 2009 22 646 524948 4818333 87 40
16:00:31 3/24/2011 3 24 2011 16 659 522667 4818325 195 40
4:00:50 2/19/2009 2 19 2009 4 634 521728 4818322 197 40
22:00:54 2/19/2010 2 19 2010 22 646 525171 4818334 87 40
4:00:22 12/23/2012 12 23 2012 4 663 522680 4818325 195 40
10:00:42 12/25/2012 12 25 2012 10 658 521893 4818322 197 40
12:00:53 4/10/2011 4 10 2011 12 665 522876 4818326 194 40
4:00:56 3/25/2014 3 25 2014 4 679 522717 4818325 195 40
4:00:47 1/5/2012 1 5 2012 4 663 522723 4818325 195 40
6:00:54 1/8/2010 1 8 2010 6 643 521458 4818321 198 40
18:00:50 2/18/2009 2 18 2009 18 634 521724 4818322 197 40
0:00:53 2/19/2009 2 19 2009 0 634 521724 4818322 197 40
0:00:55 4/3/2012 4 3 2012 0 663 524844 4818333 87 40
14:00:32 1/7/2010 1 7 2010 14 640 521447 4818321 198 40
8:00:50 3/10/2011 3 10 2011 8 655 522057 4818323 196 40
2:00:29 2/19/2009 2 19 2009 2 634 521727 4818322 197 40
2:00:54 2/22/2009 2 22 2009 2 637 524109 4818330 124 39
6:00:21 2/8/2009 2 8 2009 6 633 524980 4818333 87 40
22:00:34 2/11/2009 2 11 2009 22 634 523470 4818328 193 40
20:00:41 3/31/2012 3 31 2012 20 658 520585 4818318 200 39
14:00:41 3/7/2011 3 7 2011 14 647 520999 4818320 199 40
6:00:47 4/9/2009 4 9 2009 6 642 525717 4818336 85 40
18:00:54 12/24/2013 12 24 2013 18 907 522840 4818326 194 40
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2:00:37 11/30/2010 11 30 2010 2 647 523524 4818328 193 40
8:00:15 3/31/2010 3 31 2010 8 746 525942 4818337 85 40
18:00:47 1/12/2009 1 12 2009 18 637 523547 4818328 193 40
8:00:57 1/8/2010 1 8 2010 8 643 521463 4818321 198 40
4:00:47 2/1/2011 2 1 2011 4 641 522050 4818323 196 40
12:02:46 2/21/2011 2 21 2011 12 646 521562 4818322 198 40
22:00:36 3/18/2014 3 18 2014 22 918 522686 4818326 195 40
4:00:42 12/6/2011 12 6 2011 4 659 522655 4818326 195 40
4:00:50 12/9/2010 12 9 2010 4 641 523774 4818329 192 40
18:01:07 1/19/2010 1 19 2010 18 644 525418 4818335 88 40
6:00:41 2/20/2012 2 20 2012 6 658 521534 4818322 198 40
18:00:53 12/5/2010 12 5 2010 18 638 521997 4818323 197 40
0:00:53 2/2/2010 2 2 2010 0 633 523325 4818328 193 40
0:00:25 4/16/2013 4 16 2013 0 658 524286 4818331 124 39
14:00:49 2/6/2011 2 6 2011 14 801 525161 4818335 87 40
6:00:41 4/10/2011 4 10 2011 6 654 521656 4818322 197 40
2:00:41 2/2/2010 2 2 2010 2 633 523326 4818328 193 40
18:00:54 3/21/2011 3 21 2011 18 666 523719 4818329 192 40
20:01:00 4/4/2014 4 4 2014 20 907 522868 4818326 194 40
2:00:54 12/25/2010 12 25 2010 2 639 524098 4818331 124 39
2:00:26 1/20/2010 1 20 2010 2 640 526739 4818341 83 40
22:00:54 2/12/2009 2 12 2009 22 637 523386 4818328 193 40
0:00:18 2/22/2009 2 22 2009 0 637 524057 4818331 124 39
22:00:48 3/22/2009 3 22 2009 22 633 524300 4818332 124 39
12:00:53 1/2/2014 1 2 2014 12 917 521375 4818322 198 40
0:00:17 4/4/2011 4 4 2011 0 660 525103 4818335 87 40
18:00:54 12/28/2008 12 28 2008 18 635 523568 4818329 193 40
6:00:42 4/11/2012 4 11 2012 6 672 522539 4818326 195 40
6:00:29 4/18/2014 4 18 2014 6 907 522579 4818326 195 40
8:00:44 1/30/2011 1 30 2011 8 655 522313 4818325 196 40
10:00:55 1/27/2011 1 27 2011 10 641 522088 4818324 196 40
18:00:49 4/27/2008 4 27 2008 18 636 522209 4818325 196 40
18:00:47 4/11/2009 4 11 2009 18 633 524273 4818332 124 39
16:01:24 1/7/2013 1 7 2013 16 675 524094 4818331 124 39
2:00:49 3/11/2009 3 11 2009 2 637 523435 4818329 193 40
22:00:25 4/3/2011 4 3 2011 22 660 525104 4818335 87 40
2:00:53 4/7/2009 4 7 2009 2 634 520874 4818321 199 40
4:00:31 3/18/2009 3 18 2009 4 640 521436 4818322 198 40
12:00:19 2/18/2009 2 18 2009 12 637 525716 4818337 85 40
6:00:44 3/2/2010 3 2 2010 6 643 522100 4818325 196 40
8:01:24 2/2/2010 2 2 2010 8 643 523750 4818330 192 40
10:01:11 2/8/2014 2 8 2014 10 916 521516 4818323 198 40
2:01:54 1/7/2012 1 7 2012 2 641 521352 4818322 198 40
8:00:41 3/2/2010 3 2 2010 8 643 522103 4818325 196 40
8:00:47 3/23/2009 3 23 2009 8 634 521555 4818323 198 40
22:00:25 12/11/2010 12 11 2010 22 650 524189 4818332 124 39
18:00:53 1/5/2013 1 5 2013 18 675 523965 4818331 192 40
4:01:24 1/22/2010 1 22 2010 4 640 523312 4818329 193 40
16:00:26 4/17/2012 4 17 2012 16 666 524300 4818333 124 39
6:00:41 1/24/2010 1 24 2010 6 643 525465 4818337 88 40
8:00:54 3/27/2009 3 27 2009 8 639 521725 4818324 197 40
16:00:53 4/5/2011 4 5 2011 16 667 526205 4818340 84 40
18:00:54 3/17/2011 3 17 2011 18 801 521441 4818323 198 40
20:00:55 12/24/2012 12 24 2012 20 663 522681 4818327 195 40
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4:00:54 4/1/2009 4 1 2009 4 646 522864 4818328 194 40
4:00:43 12/17/2013 12 17 2013 4 908 521930 4818325 197 40
6:00:55 1/26/2011 1 26 2011 6 642 524026 4818332 124 39
4:00:41 4/2/2009 4 2 2009 4 648 521591 4818324 198 40
18:00:42 2/3/2011 2 3 2011 18 657 523065 4818329 194 40
6:00:42 2/11/2014 2 11 2014 6 908 523507 4818330 193 40
8:01:05 4/2/2009 4 2 2009 8 638 522543 4818327 195 40
10:00:53 3/14/2012 3 14 2012 10 665 522032 4818325 196 40
14:00:48 1/24/2010 1 24 2010 14 647 521396 4818323 198 40
0:00:50 4/2/2009 4 2 2009 0 648 521591 4818324 198 40
16:00:26 3/4/2009 3 4 2009 16 637 525308 4818337 88 40
8:00:54 1/23/2011 1 23 2011 8 638 524196 4818333 124 39
10:01:11 3/16/2010 3 16 2010 10 653 521691 4818324 197 40
4:00:47 3/20/2013 3 20 2013 4 677 521323 4818323 198 40
4:00:27 2/6/2011 2 6 2011 4 642 524089 4818332 124 39
8:00:55 2/17/2010 2 17 2010 8 633 525164 4818336 87 40
2:00:53 11/29/2010 11 29 2010 2 653 523428 4818330 193 40
6:00:56 1/11/2014 1 11 2014 6 908 523364 4818330 193 40
18:00:44 3/4/2011 3 4 2011 18 650 523197 4818329 194 40
18:00:48 12/27/2009 12 27 2009 18 647 521414 4818323 198 40
10:00:54 4/1/2010 4 1 2010 10 638 524483 4818334 86 40
8:01:23 3/18/2008 3 18 2008 8 633 523019 4818329 194 40
2:00:48 1/13/2014 1 13 2014 2 908 523392 4818330 193 40
12:00:53 3/20/2013 3 20 2013 12 679 522121 4818326 196 40
6:00:47 3/30/2009 3 30 2009 6 634 521410 4818324 198 40
6:01:01 12/24/2009 12 24 2009 6 638 522067 4818326 196 40
14:00:55 3/29/2011 3 29 2011 14 666 522712 4818328 195 40
2:00:25 4/2/2009 4 2 2009 2 644 521782 4818325 197 40
22:00:47 2/15/2011 2 15 2011 22 654 522707 4818328 195 40
20:00:38 3/11/2012 3 11 2012 20 663 523478 4818331 193 40
18:01:12 12/28/2012 12 28 2012 18 663 522740 4818328 195 40
8:00:36 4/29/2011 4 29 2011 8 666 524224 4818333 124 39
20:00:48 2/16/2014 2 16 2014 20 907 524272 4818333 124 39
18:00:26 3/28/2010 3 28 2010 18 650 525622 4818339 85 40
4:00:47 4/2/2009 4 2 2009 4 644 521772 4818325 197 40
18:00:27 3/18/2008 3 18 2008 18 631 523314 4818330 193 40
2:00:56 3/8/2010 3 8 2010 2 640 525925 4818340 85 40
6:00:53 2/16/2013 2 16 2013 6 679 523558 4818331 193 40
6:00:49 2/28/2014 2 28 2014 6 918 523442 4818331 193 40
10:00:46 3/3/2012 3 3 2012 10 663 523468 4818331 193 40
0:00:54 2/27/2013 2 27 2013 0 666 523555 4818331 193 40
6:00:36 12/2/2010 12 2 2010 6 653 523366 4818331 193 40
8:00:42 2/21/2010 2 21 2010 8 638 525654 4818339 85 40
22:00:58 4/7/2012 4 7 2012 22 678 525105 4818337 87 40
12:01:12 12/22/2012 12 22 2012 12 677 521646 4818325 197 40
2:00:54 12/31/2013 12 31 2013 2 908 523742 4818332 192 40
6:00:53 3/7/2011 3 7 2011 6 801 521787 4818325 197 40
8:01:23 1/13/2011 1 13 2011 8 655 524231 4818334 124 39
10:00:16 12/3/2008 12 3 2008 10 632 521444 4818324 198 40
4:00:47 3/30/2009 3 30 2009 4 634 521409 4818324 198 40
2:00:42 12/31/2009 12 31 2009 2 644 523386 4818331 193 40
14:00:53 4/1/2010 4 1 2010 14 746 524518 4818335 86 40
22:00:53 3/26/2011 3 26 2011 22 654 523740 4818332 192 40
2:00:54 2/2/2012 2 2 2012 2 665 523373 4818331 193 40
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18:00:51 3/10/2011 3 10 2011 18 653 523176 4818330 194 40
6:00:48 12/10/2012 12 10 2012 6 677 524979 4818337 87 40
16:00:53 12/25/2010 12 25 2010 16 639 523854 4818333 192 40
8:00:30 1/10/2011 1 10 2011 8 641 521602 4818325 197 40
18:00:25 12/20/2008 12 20 2008 18 635 525157 4818337 87 40
16:00:47 2/7/2010 2 7 2010 16 643 524278 4818334 124 39
18:00:54 11/25/2011 11 25 2011 18 662 520846 4818323 199 40
18:00:54 1/21/2010 1 21 2010 18 646 521433 4818325 198 40
0:01:11 12/20/2010 12 20 2010 0 638 523572 4818332 193 40
22:00:48 3/27/2014 3 27 2014 22 913 526702 4818344 83 40
8:00:54 4/23/2013 4 23 2013 8 671 521399 4818325 198 40
18:01:26 1/9/2011 1 9 2011 18 641 520894 4818323 199 40
6:00:26 2/25/2011 2 25 2011 6 639 522614 4818329 195 40
6:00:53 3/9/2013 3 9 2013 6 671 521711 4818326 197 40
18:00:54 1/11/2010 1 11 2010 18 641 521457 4818325 198 40
2:00:54 4/24/2012 4 24 2012 2 672 522533 4818329 195 40
4:00:27 2/25/2009 2 25 2009 4 634 522618 4818329 195 40
0:00:49 3/30/2011 3 30 2011 0 661 525771 4818340 85 40
2:00:54 12/14/2008 12 14 2008 2 633 522748 4818329 195 40
18:00:48 3/22/2010 3 22 2010 18 655 522046 4818327 196 40
6:00:54 2/15/2012 2 15 2012 6 663 525933 4818341 85 40
16:00:23 4/11/2011 4 11 2011 16 664 522107 4818327 196 40
18:00:42 2/26/2009 2 26 2009 18 637 526757 4818344 83 40
2:00:48 1/24/2010 1 24 2010 2 647 520464 4818322 200 39
12:00:18 2/2/2014 2 2 2014 12 909 521838 4818326 197 40
14:00:53 3/29/2011 3 29 2011 14 655 522212 4818328 196 40
4:00:54 3/7/2011 3 7 2011 4 801 521785 4818326 197 40
4:00:54 12/29/2009 12 29 2009 4 640 522113 4818327 196 40
22:00:53 2/8/2011 2 8 2011 22 642 523486 4818332 193 40
16:00:42 3/16/2013 3 16 2013 16 658 521546 4818326 198 40
0:00:48 12/6/2012 12 6 2012 0 675 523628 4818333 192 40
2:00:42 4/2/2009 4 2 2009 2 648 521588 4818326 198 40
2:00:37 3/25/2010 3 25 2010 2 655 522753 4818330 195 40
22:00:41 1/21/2010 1 21 2010 22 646 521430 4818325 198 40
10:00:48 2/17/2013 2 17 2013 10 677 521430 4818325 198 40
20:00:54 12/25/2012 12 25 2012 20 663 522786 4818330 195 40
6:00:37 2/25/2011 2 25 2011 6 650 522670 4818329 195 40
0:00:42 4/15/2011 4 15 2011 0 659 525846 4818341 85 40
8:01:24 3/24/2013 3 24 2013 8 677 521227 4818325 198 40
22:00:14 2/18/2009 2 18 2009 22 634 521722 4818326 197 40
14:00:43 1/11/2011 1 11 2011 14 657 522591 4818329 195 40
4:01:24 3/21/2010 3 21 2010 4 647 520446 4818322 200 39
6:00:51 4/1/2009 4 1 2009 6 646 522838 4818330 194 40
4:00:53 3/19/2010 3 19 2010 4 647 522600 4818329 195 40
10:00:55 3/16/2014 3 16 2014 10 679 521437 4818326 198 40
2:00:51 2/17/2013 2 17 2013 2 663 523168 4818331 194 40
0:00:41 1/4/2010 1 4 2010 0 643 522803 4818330 195 40
6:00:23 3/7/2011 3 7 2011 6 650 521849 4818327 197 40
6:00:53 2/1/2011 2 1 2011 6 641 522046 4818328 196 40
10:00:56 3/24/2010 3 24 2010 10 647 521406 4818326 198 40
18:00:54 1/16/2011 1 16 2011 18 638 523861 4818334 192 40
8:00:54 1/8/2011 1 8 2011 8 641 521782 4818327 197 40
18:00:54 12/21/2008 12 21 2008 18 634 524269 4818335 124 39
18:00:55 12/18/2012 12 18 2012 18 671 524196 4818335 124 39
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0:00:54 4/15/2012 4 15 2012 0 665 522635 4818330 195 40
16:00:41 4/14/2009 4 14 2009 16 642 526409 4818344 84 40
22:00:38 11/28/2010 11 28 2010 22 655 522729 4818330 195 40
6:00:53 4/3/2014 4 3 2014 6 909 524991 4818338 87 40
10:00:42 12/21/2012 12 21 2012 10 671 521915 4818328 197 40
2:00:48 12/29/2009 12 29 2009 2 640 522114 4818328 196 40
0:01:04 4/15/2012 4 15 2012 0 677 522679 4818330 195 40
12:00:25 12/31/2009 12 31 2009 12 641 523795 4818334 192 40
10:00:47 1/5/2009 1 5 2009 10 635 521888 4818328 197 40
6:00:56 4/2/2009 4 2 2009 6 648 521589 4818327 198 40
2:00:51 3/19/2014 3 19 2014 2 908 522818 4818331 194 40
2:00:32 4/9/2014 4 9 2014 2 907 525982 4818342 85 40
6:00:53 1/10/2011 1 10 2011 6 657 521634 4818327 197 40
4:00:48 2/16/2013 2 16 2013 4 679 523558 4818333 193 40
8:00:27 1/11/2014 1 11 2014 8 908 523385 4818333 193 40
2:00:47 4/10/2011 4 10 2011 2 654 521654 4818327 197 40
8:00:23 3/21/2011 3 21 2011 8 658 522086 4818328 196 40
4:00:54 2/24/2009 2 24 2009 4 633 522341 4818329 196 40
4:00:24 3/7/2013 3 7 2013 4 663 522874 4818331 194 40
0:00:41 1/12/2014 1 12 2014 0 909 523344 4818333 193 40
2:00:47 11/24/2010 11 24 2010 2 801 525210 4818339 87 40
16:00:40 3/26/2012 3 26 2012 16 675 521423 4818326 198 40
6:00:41 1/9/2011 1 9 2011 6 647 524260 4818336 124 39
18:00:54 1/22/2010 1 22 2010 18 644 524684 4818338 86 40
0:00:55 4/1/2009 4 1 2009 0 642 523858 4818335 192 40
2:00:53 3/21/2010 3 21 2010 2 647 520438 4818323 200 39
4:00:42 3/8/2010 3 8 2010 4 644 525111 4818339 87 40
6:00:40 1/13/2011 1 13 2011 6 655 524235 4818336 124 39
22:00:55 3/4/2011 3 4 2011 22 650 522406 4818330 195 40
10:00:48 2/18/2009 2 18 2009 10 634 521616 4818327 197 40
10:00:49 4/2/2009 4 2 2009 10 634 521336 4818326 198 40
2:00:43 2/6/2011 2 6 2011 2 655 523396 4818333 193 40
6:01:11 1/27/2010 1 27 2010 6 643 525248 4818340 88 40
10:00:42 3/22/2010 3 22 2010 10 653 522314 4818330 196 40
8:00:56 4/22/2013 4 22 2013 8 671 522515 4818330 195 40
18:00:37 1/14/2011 1 14 2011 18 650 521698 4818328 197 40
8:01:17 1/24/2010 1 24 2010 8 643 525464 4818341 88 40
14:00:15 3/11/2010 3 11 2010 14 646 521922 4818328 197 40
18:00:55 2/15/2011 2 15 2011 18 657 522679 4818331 195 40
4:00:48 3/24/2009 3 24 2009 4 642 522170 4818329 196 40
0:00:53 2/7/2011 2 7 2011 0 654 523323 4818333 193 40
4:00:49 12/23/2008 12 23 2008 4 635 524248 4818336 124 39
6:00:24 1/11/2011 1 11 2011 6 801 524084 4818336 124 39
6:00:41 12/20/2010 12 20 2010 6 801 523564 4818334 193 40
4:00:54 1/24/2010 1 24 2010 4 647 520461 4818324 200 39
2:01:11 2/21/2010 2 21 2010 2 643 525394 4818341 88 40
14:00:53 2/17/2014 2 17 2014 14 679 521759 4818328 197 40
2:00:36 1/10/2011 1 10 2011 2 638 522007 4818329 196 40
22:01:21 1/16/2011 1 16 2011 22 647 523271 4818333 193 40
16:00:26 2/12/2012 2 12 2012 16 658 521158 4818326 199 40
0:00:53 1/24/2010 1 24 2010 0 647 520450 4818324 200 39
8:00:55 4/4/2010 4 4 2010 8 653 522520 4818331 195 40
18:00:54 2/7/2013 2 7 2013 18 677 521080 4818326 199 40
2:00:59 3/8/2010 3 8 2010 2 644 525106 4818340 87 40
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14:00:53 2/8/2014 2 8 2014 14 909 521382 4818327 198 40
4:00:14 12/9/2010 12 9 2010 4 647 523749 4818335 192 40
22:00:47 2/1/2012 2 1 2012 22 665 523370 4818334 193 40
0:00:41 11/19/2010 11 19 2010 0 655 523413 4818334 193 40
4:01:32 4/11/2012 4 11 2012 4 672 522545 4818331 195 40
0:00:53 12/25/2010 12 25 2010 0 639 524100 4818337 124 39
22:00:54 2/16/2014 2 16 2014 22 918 524241 4818337 124 39
8:00:55 2/7/2009 2 7 2009 8 633 525022 4818340 87 40
8:00:49 3/22/2008 3 22 2008 8 631 521662 4818328 197 40
10:00:06 2/27/2009 2 27 2009 10 633 522535 4818331 195 40
4:00:55 11/29/2010 11 29 2010 4 647 523376 4818334 193 40
14:00:23 1/10/2013 1 10 2013 14 663 524227 4818337 124 39
18:00:53 3/1/2011 3 1 2011 18 638 523735 4818335 192 40
4:00:47 1/10/2011 1 10 2011 4 638 522004 4818329 197 40
14:00:44 2/18/2009 2 18 2009 14 637 525702 4818343 85 40
0:00:29 4/7/2012 4 7 2012 0 678 526736 4818347 83 40
10:00:41 3/28/2011 3 28 2011 10 654 521809 4818329 197 40
8:00:55 3/18/2010 3 18 2010 8 801 522162 4818330 196 40
6:00:47 3/2/2014 3 2 2014 6 908 524186 4818337 124 39
18:00:55 11/28/2010 11 28 2010 18 655 522609 4818332 195 40
10:00:43 3/27/2010 3 27 2010 10 653 521973 4818330 197 40
6:00:56 12/30/2008 12 30 2008 6 634 523570 4818335 193 40
8:02:56 4/2/2009 4 2 2009 8 634 522527 4818331 195 40
8:00:55 4/3/2011 4 3 2011 8 654 522530 4818331 195 40
22:00:48 2/14/2010 2 14 2010 22 639 525069 4818340 87 40
8:00:55 2/22/2010 2 22 2010 8 646 525686 4818343 85 40
22:00:32 3/31/2009 3 31 2009 22 642 523844 4818336 192 40
10:00:53 4/21/2011 4 21 2011 10 667 524221 4818337 124 39
6:00:43 3/30/2011 3 30 2011 6 659 525814 4818343 85 40
18:00:54 12/17/2008 12 17 2008 18 632 522779 4818332 195 40
10:00:42 4/9/2010 4 9 2010 10 650 525010 4818340 87 40
0:00:38 2/17/2014 2 17 2014 0 918 524243 4818338 124 39
2:00:57 1/11/2014 1 11 2014 2 908 523358 4818334 193 40
6:00:53 1/11/2012 1 11 2012 6 663 524982 4818340 87 40
6:00:26 11/18/2013 11 18 2013 6 907 524840 4818340 87 40
8:00:55 2/13/2011 2 13 2011 8 642 524286 4818338 124 39
10:00:53 12/28/2010 12 28 2010 10 646 524156 4818337 124 39
4:01:18 12/20/2013 12 20 2013 4 908 522358 4818331 196 40
4:01:00 2/2/2012 2 2 2012 4 665 523373 4818335 193 40
10:00:40 1/10/2013 1 10 2013 10 663 524210 4818338 124 39
22:00:48 3/26/2014 3 26 2014 22 913 525286 4818342 88 40
16:00:42 12/28/2013 12 28 2013 16 917 521797 4818329 197 40
10:00:49 1/12/2012 1 12 2012 10 658 525948 4818344 85 40
12:00:53 1/9/2014 1 9 2014 12 679 524242 4818338 124 39
6:00:54 3/19/2010 3 19 2010 6 647 522597 4818332 195 40
10:00:55 2/26/2014 2 26 2014 10 909 522391 4818332 196 40
10:00:42 4/6/2008 4 6 2008 10 637 522928 4818333 194 40
16:00:41 3/22/2013 3 22 2013 16 663 522089 4818331 196 40
14:00:23 2/21/2010 2 21 2010 14 643 525986 4818345 85 40
12:00:44 3/31/2008 3 31 2008 12 637 522002 4818330 197 40
12:00:49 3/11/2010 3 11 2010 12 646 521926 4818330 197 40
10:00:54 3/28/2008 3 28 2008 10 633 521660 4818329 197 40
18:00:47 10/26/2008 10 26 2008 18 637 522485 4818332 195 40
14:01:40 2/20/2010 2 20 2010 14 639 525924 4818344 85 40
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12:00:48 2/27/2009 2 27 2009 12 633 522016 4818331 196 40
18:01:12 2/20/2010 2 20 2010 18 638 525556 4818343 88 40
0:00:48 3/19/2014 3 19 2014 0 908 522824 4818333 194 40
10:00:41 3/27/2012 3 27 2012 10 666 522189 4818331 196 40
6:00:44 2/14/2012 2 14 2012 6 663 524739 4818340 86 40
10:00:47 2/18/2009 2 18 2009 10 637 525931 4818345 85 40
2:00:44 5/15/2009 5 15 2009 2 645 526727 4818348 83 40
10:00:54 12/9/2010 12 9 2010 10 642 524366 4818339 124 39
0:00:56 4/25/2009 4 25 2009 0 634 522828 4818334 194 40
4:00:54 2/7/2009 2 7 2009 4 633 525019 4818341 87 40
14:00:44 1/31/2011 1 31 2011 14 654 522467 4818332 195 40
0:00:45 3/13/2012 3 13 2012 0 666 521612 4818330 197 40
12:00:50 2/18/2009 2 18 2009 12 632 525864 4818345 85 40
22:00:56 3/5/2010 3 5 2010 22 647 525453 4818343 88 40
16:00:54 12/29/2009 12 29 2009 16 633 521454 4818329 198 40
8:00:42 3/28/2008 3 28 2008 8 634 521683 4818330 197 40
20:00:46 1/12/2014 1 12 2014 20 671 523671 4818337 192 40
14:00:42 2/18/2009 2 18 2009 14 632 525921 4818345 85 40
6:00:41 3/22/2008 3 22 2008 6 632 521683 4818330 197 40
2:00:47 2/7/2009 2 7 2009 2 633 525021 4818342 87 40
16:00:41 1/3/2011 1 3 2011 16 653 523621 4818337 192 40
2:00:54 2/27/2013 2 27 2013 2 657 521068 4818328 199 40
22:00:41 4/25/2014 4 25 2014 22 909 522889 4818334 194 40
18:00:44 2/27/2013 2 27 2013 18 657 521107 4818328 199 40
18:00:59 2/21/2010 2 21 2010 18 646 525044 4818342 87 40
10:01:20 1/27/2011 1 27 2011 10 638 522353 4818333 196 40
18:00:54 2/14/2010 2 14 2010 18 639 525070 4818342 87 40
4:00:47 11/28/2010 11 28 2010 4 638 522641 4818333 195 40
4:00:48 11/20/2013 11 20 2013 4 914 522955 4818335 194 40
10:00:54 1/3/2011 1 3 2011 10 801 521390 4818329 198 40
12:00:44 2/24/2011 2 24 2011 12 653 522681 4818334 195 40
8:00:54 3/28/2009 3 28 2009 8 633 521737 4818331 197 40
16:00:41 12/25/2012 12 25 2012 16 680 521331 4818329 198 40
14:00:41 1/9/2014 1 9 2014 14 679 524241 4818339 124 39
6:00:41 3/4/2010 3 4 2010 6 642 525537 4818344 88 40
4:01:21 2/24/2013 2 24 2013 4 663 523147 4818335 194 40
2:00:54 2/15/2012 2 15 2012 2 663 525931 4818346 85 40
4:01:22 1/25/2014 1 25 2014 4 679 523557 4818337 193 40
0:00:54 1/31/2010 1 31 2010 0 641 520547 4818327 200 39
12:00:53 2/20/2010 2 20 2010 12 639 525840 4818345 85 40
18:02:48 12/25/2011 12 25 2011 18 641 521061 4818329 199 40
8:00:47 4/14/2011 4 14 2011 8 661 521769 4818331 197 40
18:00:39 3/29/2011 3 29 2011 18 668 525190 4818343 87 40
14:01:34 3/28/2014 3 28 2014 14 679 521558 4818330 198 40
18:00:42 1/16/2011 1 16 2011 18 647 523468 4818337 193 40
14:00:53 4/14/2009 4 14 2009 14 642 526410 4818348 84 40
2:00:48 4/1/2009 4 1 2009 2 642 523855 4818338 192 40
6:01:12 4/2/2009 4 2 2009 6 644 521764 4818331 197 40
0:00:28 2/26/2010 2 26 2010 0 638 525221 4818343 88 40
6:00:29 3/15/2009 3 15 2009 6 638 522081 4818332 196 40
4:00:13 12/2/2010 12 2 2010 4 653 523358 4818336 193 40
16:00:21 12/28/2008 12 28 2008 16 632 523488 4818337 193 40
16:00:54 3/18/2014 3 18 2014 16 679 520892 4818328 199 40
14:01:42 12/28/2013 12 28 2013 14 917 521799 4818331 197 40
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16:00:42 1/7/2010 1 7 2010 16 640 521429 4818330 198 40
4:00:54 3/22/2009 3 22 2009 4 645 526771 4818349 83 40
12:00:20 3/29/2011 3 29 2011 12 666 522666 4818334 195 40
6:00:47 3/27/2010 3 27 2010 6 650 525013 4818343 87 40
12:00:54 1/27/2011 1 27 2011 12 655 521999 4818332 197 40
10:00:53 3/7/2011 3 7 2011 10 801 521768 4818331 197 40
18:00:47 2/8/2011 2 8 2011 18 642 523486 4818337 193 40
18:00:55 4/7/2011 4 7 2011 18 664 524408 4818340 124 39
8:00:42 1/25/2014 1 25 2014 8 679 523562 4818337 193 40
18:01:26 2/27/2010 2 27 2010 18 640 524974 4818343 87 40
6:00:56 3/14/2009 3 14 2009 6 639 522203 4818333 196 40
14:00:29 1/4/2009 1 4 2009 14 635 521542 4818331 198 40
0:00:48 4/7/2009 4 7 2009 0 646 521323 4818330 198 40
0:00:42 4/29/2014 4 29 2014 0 917 522942 4818335 194 40
2:00:56 1/26/2011 1 26 2011 2 638 523481 4818337 193 40
6:00:56 3/30/2011 3 30 2011 6 661 525764 4818346 85 40
8:00:41 4/5/2011 4 5 2011 8 801 524007 4818339 192 40
18:00:14 3/30/2008 3 30 2008 18 633 523852 4818339 192 40
2:00:48 1/10/2011 1 10 2011 2 641 521598 4818331 198 40
18:00:54 3/22/2011 3 22 2011 18 654 523041 4818336 194 40
22:00:56 1/16/2011 1 16 2011 22 642 525029 4818343 87 40
8:00:52 12/9/2010 12 9 2010 8 641 523725 4818338 192 40
6:00:54 12/29/2009 12 29 2009 6 641 520469 4818328 200 39
4:00:54 3/27/2010 3 27 2010 4 650 525009 4818343 87 40
2:00:53 12/9/2010 12 9 2010 2 647 523742 4818339 192 40
0:00:51 1/13/2010 1 13 2010 0 638 522411 4818334 195 40
18:00:56 3/26/2010 3 26 2010 18 746 525892 4818347 85 40
22:00:44 3/31/2010 3 31 2010 22 650 522838 4818336 194 40
22:00:54 3/10/2010 3 10 2010 22 644 525528 4818345 88 40
6:00:55 1/12/2014 1 12 2014 6 909 523361 4818337 193 40
16:00:47 2/6/2009 2 6 2009 16 637 525287 4818344 88 40
0:00:42 4/1/2010 4 1 2010 0 650 522839 4818336 194 40
6:00:41 2/25/2009 2 25 2009 6 634 522619 4818335 195 40
0:00:19 3/23/2009 3 23 2009 0 633 524297 4818341 124 39
18:01:12 3/26/2010 3 26 2010 18 654 525922 4818347 85 40
22:00:54 1/11/2010 1 11 2010 22 641 521455 4818331 198 40
6:00:53 1/23/2011 1 23 2011 6 654 521755 4818332 197 40
0:00:30 4/18/2014 4 18 2014 0 907 522831 4818336 194 40
12:00:42 12/28/2010 12 28 2010 12 646 524157 4818340 124 39
18:00:54 3/29/2009 3 29 2009 18 634 521397 4818331 198 40
22:01:14 12/11/2008 12 11 2008 22 633 522651 4818335 195 40
6:00:41 3/12/2010 3 12 2010 6 644 522631 4818335 195 40
14:00:53 2/9/2014 2 9 2014 14 908 525451 4818345 88 40
16:00:47 12/20/2013 12 20 2013 16 911 524336 4818341 124 39
18:00:54 3/30/2008 3 30 2008 18 633 523847 4818340 192 40
8:00:54 1/23/2011 1 23 2011 8 654 521753 4818333 197 40
6:00:29 1/21/2013 1 21 2013 6 663 523779 4818339 192 40
6:00:21 12/23/2008 12 23 2008 6 635 524248 4818341 124 39
4:00:41 1/10/2011 1 10 2011 4 657 521632 4818332 197 40
10:00:55 1/31/2011 1 31 2011 10 641 522113 4818334 196 40
4:00:54 3/25/2010 3 25 2010 4 655 522756 4818336 195 40
12:00:26 1/10/2013 1 10 2013 12 663 524209 4818341 124 39
4:00:56 2/25/2011 2 25 2011 4 639 522612 4818336 195 40
8:00:42 12/27/2012 12 27 2012 8 663 521043 4818330 199 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:55 3/23/2010 3 23 2010 4 643 521881 4818333 197 40
2:00:54 3/19/2010 3 19 2010 2 647 522599 4818336 195 40
10:00:24 4/5/2008 4 5 2008 10 632 522534 4818335 195 40
12:00:26 2/26/2012 2 26 2012 12 658 521768 4818333 197 40
0:00:36 3/28/2012 3 28 2012 0 670 522803 4818336 195 40
4:00:33 3/4/2010 3 4 2010 4 642 525531 4818346 88 40
6:00:53 3/28/2008 3 28 2008 6 634 521667 4818333 197 40
18:00:56 1/20/2010 1 20 2010 18 638 521258 4818331 198 40
10:00:54 12/28/2012 12 28 2012 10 671 521676 4818333 197 40
22:00:37 12/26/2009 12 26 2009 22 646 522458 4818335 195 40
6:00:53 2/5/2013 2 5 2013 6 679 523959 4818341 192 40
18:00:41 4/19/2009 4 19 2009 18 644 522524 4818336 195 40
20:00:35 2/27/2014 2 27 2014 20 917 524270 4818342 124 39
6:00:54 3/7/2014 3 7 2014 6 913 526175 4818349 84 40
6:00:54 2/15/2012 2 15 2012 6 665 525924 4818348 85 40
18:00:54 2/15/2013 2 15 2013 18 679 523774 4818340 192 40
18:00:43 3/13/2011 3 13 2011 18 801 520898 4818331 199 40
4:00:53 2/25/2011 2 25 2011 4 650 522671 4818336 195 40
18:00:42 4/17/2011 4 17 2011 18 663 524620 4818343 86 40
6:00:26 11/29/2010 11 29 2010 6 653 523412 4818339 193 40
18:00:54 11/28/2010 11 28 2010 18 638 522467 4818336 195 40
2:00:53 3/12/2010 3 12 2010 2 644 522633 4818337 195 40
16:00:55 2/10/2013 2 10 2013 16 679 525268 4818346 88 40
8:00:46 3/13/2009 3 13 2009 8 640 522359 4818336 196 40
12:00:25 4/5/2008 4 5 2008 12 632 522526 4818336 195 40
22:00:42 2/6/2011 2 6 2011 22 657 523362 4818339 193 40
8:00:54 2/28/2011 2 28 2011 8 639 522020 4818335 196 40
6:01:48 3/21/2011 3 21 2011 6 650 521430 4818333 198 40
22:00:27 12/24/2012 12 24 2012 22 663 522692 4818337 195 40
18:00:41 4/8/2010 4 8 2010 18 655 525810 4818348 85 40
8:00:54 2/15/2012 2 15 2012 8 665 525929 4818349 85 40
12:00:54 12/28/2012 12 28 2012 12 671 521676 4818334 197 40
18:00:42 2/25/2010 2 25 2010 18 633 522258 4818335 196 40
18:01:15 3/31/2009 3 31 2009 18 638 522668 4818337 195 40
12:00:41 2/12/2012 2 12 2012 12 665 525889 4818348 85 40
18:03:02 12/23/2009 12 23 2009 18 641 521343 4818333 198 40
12:00:47 3/12/2011 3 12 2011 12 801 521275 4818332 198 40
6:00:43 1/8/2011 1 8 2011 6 641 521784 4818334 197 40
18:00:53 3/30/2009 3 30 2009 18 634 521493 4818333 198 40
10:00:51 4/29/2009 4 29 2009 10 646 521830 4818334 197 40
22:00:53 4/14/2012 4 14 2012 22 677 522671 4818337 195 40
4:00:56 3/12/2010 3 12 2010 4 644 522632 4818337 195 40
4:01:09 2/27/2013 2 27 2013 4 679 521462 4818333 198 40
8:00:23 2/20/2012 2 20 2012 8 658 521539 4818333 198 40
12:00:15 4/9/2011 4 9 2011 12 668 522394 4818336 196 40
18:00:37 1/9/2011 1 9 2011 18 657 520896 4818331 199 40
12:00:55 2/7/2010 2 7 2010 12 643 524280 4818343 124 39
0:00:41 12/18/2012 12 18 2012 0 680 522720 4818337 195 40
18:00:48 3/17/2011 3 17 2011 18 660 522639 4818337 195 40
4:00:55 1/4/2010 1 4 2010 4 643 522850 4818338 194 40
18:00:53 2/15/2011 2 15 2011 18 654 522695 4818337 195 40
12:00:44 3/27/2009 3 27 2009 12 633 521444 4818333 198 40
4:00:29 3/14/2009 3 14 2009 4 639 522201 4818336 196 40
16:00:44 2/15/2011 2 15 2011 16 638 522647 4818337 195 40
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6:00:38 2/17/2014 2 17 2014 6 907 523891 4818342 192 40
22:00:24 12/14/2008 12 14 2008 22 633 522950 4818339 194 40
4:00:53 12/27/2009 12 27 2009 4 646 522563 4818337 195 40
0:00:44 4/22/2009 4 22 2009 0 640 525178 4818347 87 40
18:01:51 3/12/2010 3 12 2010 18 643 526142 4818350 84 40
14:00:21 3/9/2010 3 9 2010 14 641 521708 4818334 197 40
18:00:23 4/26/2011 4 26 2011 18 655 522258 4818336 196 40
14:00:41 2/19/2011 2 19 2011 14 654 521028 4818332 199 40
20:00:56 12/28/2012 12 28 2012 20 665 522781 4818338 195 40
10:00:41 4/23/2009 4 23 2009 10 642 525794 4818349 85 40
6:00:47 3/7/2013 3 7 2013 6 663 522773 4818338 195 40
22:00:44 12/27/2008 12 27 2008 22 635 523734 4818341 192 40
18:00:43 12/27/2008 12 27 2008 18 635 523737 4818342 192 40
22:00:48 3/27/2012 3 27 2012 22 670 522796 4818338 195 40
6:00:14 12/14/2008 12 14 2008 6 633 522771 4818338 195 40
10:00:43 4/10/2011 4 10 2011 10 669 522339 4818337 196 40
18:00:23 1/31/2013 1 31 2013 18 663 523345 4818340 193 40
8:00:58 1/24/2014 1 24 2014 8 671 521582 4818335 198 40
10:00:28 1/8/2010 1 8 2010 10 633 521523 4818334 198 40
22:00:53 3/30/2014 3 30 2014 22 907 522588 4818338 195 40
4:00:53 2/17/2014 2 17 2014 4 907 523888 4818342 192 40
14:00:54 4/10/2011 4 10 2011 14 659 522860 4818339 194 40
10:00:53 12/21/2008 12 21 2008 10 634 524270 4818344 124 39
2:00:46 2/25/2011 2 25 2011 2 639 522614 4818338 195 40
12:00:34 2/25/2009 2 25 2009 12 637 525733 4818349 85 40
16:00:48 2/5/2013 2 5 2013 16 675 524160 4818344 124 39
2:00:54 12/2/2010 12 2 2010 2 653 523363 4818341 193 40
2:00:56 1/12/2014 1 12 2014 2 909 523363 4818341 193 40
20:00:36 3/29/2014 3 29 2014 20 907 525204 4818347 87 40
8:00:54 3/26/2013 3 26 2013 8 677 521279 4818334 198 40
4:00:53 3/7/2011 3 7 2011 4 655 521784 4818336 197 40
8:00:47 12/20/2013 12 20 2013 8 908 522256 4818337 196 40
0:00:26 3/6/2010 3 6 2010 0 647 525459 4818349 88 40
12:00:25 1/12/2012 1 12 2012 12 658 525941 4818350 85 40
8:00:56 4/1/2008 4 1 2008 8 631 522191 4818337 196 40
16:00:42 12/23/2008 12 23 2008 16 634 524226 4818344 124 39
2:00:54 2/15/2012 2 15 2012 2 665 525919 4818350 85 40
10:00:27 4/11/2013 4 11 2013 10 658 521543 4818335 198 40
22:00:30 3/31/2009 3 31 2009 22 638 522762 4818339 195 40
20:01:07 2/12/2013 2 12 2013 20 677 521291 4818334 198 40
12:00:47 2/27/2011 2 27 2011 12 638 521565 4818335 198 40
22:01:09 11/28/2010 11 28 2010 22 638 522785 4818339 195 40
10:00:53 12/25/2011 12 25 2011 10 641 521221 4818334 198 40
20:00:49 3/15/2014 3 15 2014 20 907 521323 4818335 198 40
2:00:41 11/29/2010 11 29 2010 2 647 523405 4818342 193 40
18:00:55 3/24/2010 3 24 2010 18 643 520617 4818332 200 39
22:00:37 3/29/2009 3 29 2009 22 634 521400 4818335 198 40
18:00:26 3/3/2010 3 3 2010 18 644 524353 4818345 124 39
10:00:30 1/31/2011 1 31 2011 10 655 522491 4818339 195 40
2:00:36 12/19/2012 12 19 2012 2 658 522821 4818340 194 40
10:00:20 3/25/2011 3 25 2011 10 801 521867 4818337 197 40
8:01:09 4/2/2014 4 2 2014 8 679 521886 4818337 197 40
10:00:54 3/16/2013 3 16 2013 10 679 521403 4818335 198 40
2:00:44 4/15/2012 4 15 2012 2 677 522652 4818339 195 40
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16:00:41 2/24/2011 2 24 2011 16 639 522576 4818339 195 40
6:00:24 3/21/2011 3 21 2011 6 655 521466 4818336 198 40
4:00:54 3/19/2010 3 19 2010 4 656 522645 4818339 195 40
12:00:48 2/13/2014 2 13 2014 12 908 525792 4818351 85 40
10:01:12 1/9/2014 1 9 2014 10 679 524247 4818345 124 39
18:00:47 1/11/2009 1 11 2009 18 633 523585 4818343 193 40
18:00:56 12/26/2009 12 26 2009 18 646 522458 4818339 195 40
8:00:54 3/31/2010 3 31 2010 8 640 525934 4818351 85 40
4:00:19 2/22/2009 2 22 2009 4 637 524106 4818345 124 39
0:01:25 3/11/2010 3 11 2010 0 644 525532 4818350 88 40
14:00:49 3/17/2011 3 17 2011 14 654 522082 4818338 196 40
14:00:47 2/7/2010 2 7 2010 14 643 524279 4818345 124 39
0:00:41 11/26/2010 11 26 2010 0 651 522888 4818340 194 40
0:00:53 4/3/2014 4 3 2014 0 913 524307 4818345 124 39
18:00:54 1/30/2013 1 30 2013 18 665 521029 4818334 199 40
14:00:56 3/5/2014 3 5 2014 14 907 522255 4818338 196 40
0:00:33 12/25/2013 12 25 2013 0 907 522958 4818341 194 40
8:00:48 2/20/2011 2 20 2011 8 655 521656 4818336 197 40
18:01:23 3/4/2013 3 4 2013 18 657 521313 4818335 198 40
14:00:25 2/21/2010 2 21 2010 14 646 525941 4818352 85 40
12:00:52 1/6/2010 1 6 2010 12 644 521954 4818338 197 40
0:00:51 3/31/2014 3 31 2014 0 907 522589 4818340 195 40
22:00:53 4/13/2012 4 13 2012 22 665 522595 4818340 195 40
18:00:37 11/25/2011 11 25 2011 18 667 523746 4818344 192 40
10:00:55 3/7/2011 3 7 2011 10 647 521768 4818337 197 40
6:00:53 12/2/2012 12 2 2012 6 675 525777 4818351 85 40
2:00:18 11/25/2010 11 25 2010 2 638 522228 4818339 196 40
14:00:47 1/10/2011 1 10 2011 14 639 524526 4818347 86 40
8:00:53 3/30/2011 3 30 2011 8 801 522352 4818339 196 40
14:00:48 4/5/2011 4 5 2011 14 659 525171 4818349 87 40
10:00:54 2/27/2014 2 27 2014 10 917 522322 4818339 196 40
4:00:41 1/12/2014 1 12 2014 4 908 523509 4818343 193 40
0:00:42 2/10/2013 2 10 2013 0 663 523351 4818343 193 40
2:00:54 2/16/2014 2 16 2014 2 909 521365 4818336 198 40
2:00:54 4/19/2011 4 19 2011 2 661 520894 4818335 199 40
0:00:53 3/30/2009 3 30 2009 0 634 521408 4818336 198 40
6:01:50 1/10/2013 1 10 2013 6 679 523518 4818343 193 40
8:00:35 2/25/2011 2 25 2011 8 639 522605 4818340 195 40
16:00:42 1/26/2011 1 26 2011 16 646 523030 4818342 194 40
8:01:50 12/26/2011 12 26 2011 8 650 526779 4818356 83 40
18:00:53 2/10/2013 2 10 2013 18 679 525155 4818349 87 40
18:00:22 1/1/2010 1 1 2010 18 638 525032 4818349 87 40
6:00:53 12/20/2013 12 20 2013 6 908 522261 4818339 196 40
12:00:41 4/12/2011 4 12 2011 12 665 522711 4818341 195 40
6:00:54 4/26/2008 4 26 2008 6 631 521392 4818336 198 40
8:00:44 2/19/2009 2 19 2009 8 632 525847 4818352 85 40
2:00:37 4/16/2014 4 16 2014 2 909 524978 4818349 87 40
4:00:47 11/18/2010 11 18 2010 4 650 523539 4818344 193 40
4:00:33 2/14/2012 2 14 2012 4 663 524741 4818348 86 40
18:01:05 4/3/2010 4 3 2010 18 746 525810 4818352 85 40
14:00:55 2/24/2011 2 24 2011 14 639 522573 4818340 195 40
10:00:44 12/22/2011 12 22 2011 10 650 524212 4818346 124 39
4:00:47 1/10/2011 1 10 2011 4 641 521593 4818337 198 40
18:01:28 3/26/2010 3 26 2010 18 642 525905 4818353 85 40
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4:00:39 1/12/2014 1 12 2014 4 909 523364 4818343 193 40
20:00:48 3/5/2014 3 5 2014 20 918 524405 4818347 124 39
4:00:53 4/26/2008 4 26 2008 4 631 521390 4818337 198 40
12:00:53 2/8/2011 2 8 2011 12 657 525276 4818350 88 40
10:00:41 12/23/2008 12 23 2008 10 637 524193 4818346 124 39
6:00:56 4/15/2012 4 15 2012 6 677 522676 4818341 195 40
6:00:41 3/25/2010 3 25 2010 6 655 522726 4818341 195 40
12:00:36 3/5/2014 3 5 2014 12 907 522255 4818340 196 40
4:00:54 1/8/2011 1 8 2011 4 646 521309 4818337 198 40
4:00:53 3/2/2014 3 2 2014 4 918 524350 4818347 124 39
8:00:41 1/10/2011 1 10 2011 8 657 521631 4818338 197 40
22:00:53 4/6/2014 4 6 2014 22 916 521747 4818338 197 40
8:01:08 3/7/2011 3 7 2011 8 650 521911 4818339 197 40
14:00:48 4/6/2014 4 6 2014 14 679 521532 4818338 198 40
4:00:44 12/10/2012 12 10 2012 4 677 524995 4818350 87 40
12:00:20 4/1/2010 4 1 2010 12 640 524279 4818347 124 39
22:00:14 4/5/2009 4 5 2009 22 643 521417 4818337 198 40
0:00:50 12/22/2013 12 22 2013 0 907 522276 4818340 196 40
22:00:47 4/8/2012 4 8 2012 22 673 524407 4818347 124 39
12:00:53 2/17/2013 2 17 2013 12 679 526153 4818354 84 40
16:00:54 2/12/2009 2 12 2009 16 637 523262 4818343 193 40
6:00:27 11/25/2010 11 25 2010 6 647 522584 4818341 195 40
22:00:53 3/14/2009 3 14 2009 22 637 523658 4818345 192 40
2:00:41 12/10/2012 12 10 2012 2 677 524976 4818350 87 40
10:00:27 4/22/2013 4 22 2013 10 671 522492 4818341 195 40
8:00:47 4/2/2009 4 2 2009 8 646 522415 4818341 195 40
6:00:43 3/18/2009 3 18 2009 6 640 521495 4818338 198 40
16:00:36 12/29/2008 12 29 2008 16 634 523967 4818346 192 40
20:00:42 3/9/2012 3 9 2012 20 658 521437 4818338 198 40
2:00:31 12/25/2013 12 25 2013 2 907 522942 4818343 194 40
16:00:42 12/21/2010 12 21 2010 16 647 521188 4818337 199 40
20:00:53 4/4/2013 4 4 2013 20 679 522419 4818341 195 40
10:00:55 2/27/2011 2 27 2011 10 638 521564 4818338 198 40
18:00:42 3/14/2009 3 14 2009 18 637 523657 4818345 192 40
0:00:53 3/20/2009 3 20 2009 0 639 521437 4818338 198 40
22:00:30 3/22/2009 3 22 2009 22 639 523942 4818346 192 40
18:00:55 2/10/2014 2 10 2014 18 918 524240 4818348 124 39
0:00:41 1/20/2010 1 20 2010 0 640 526762 4818357 83 40
4:00:53 4/23/2010 4 23 2010 4 639 525103 4818351 87 40
14:00:49 4/2/2009 4 2 2009 14 633 521268 4818338 198 40
6:00:24 4/6/2009 4 6 2009 6 643 521455 4818338 198 40
16:00:54 12/24/2010 12 24 2010 16 650 523477 4818345 193 40
4:01:18 3/7/2011 3 7 2011 4 654 521845 4818340 197 40
10:00:55 3/7/2011 3 7 2011 10 641 521810 4818339 197 40
12:00:54 3/27/2012 3 27 2012 12 680 521892 4818340 197 40
22:00:53 4/20/2009 4 20 2009 22 640 525137 4818351 87 40
2:00:41 4/8/2012 4 8 2012 2 658 524329 4818348 124 39
8:00:41 4/16/2011 4 16 2011 8 641 522395 4818341 196 40
4:00:54 3/18/2008 3 18 2008 4 633 522731 4818343 195 40
4:00:53 2/1/2011 2 1 2011 4 647 522099 4818341 196 40
6:00:50 3/19/2010 3 19 2010 6 653 522715 4818343 195 40
10:00:55 3/26/2010 3 26 2010 10 643 524202 4818348 124 39
14:00:41 3/29/2011 3 29 2011 14 654 522663 4818343 195 40
0:00:47 12/7/2010 12 7 2010 0 650 523513 4818346 193 40
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2:00:54 4/23/2010 4 23 2010 2 639 525110 4818351 87 40
14:00:54 1/25/2011 1 25 2011 14 642 523819 4818347 192 40
8:00:32 2/14/2012 2 14 2012 8 663 524771 4818350 86 40
12:00:23 11/28/2010 11 28 2010 12 655 521352 4818339 198 40
8:00:23 12/24/2012 12 24 2012 8 680 521471 4818339 198 40
18:00:55 4/7/2011 4 7 2011 18 654 524274 4818349 124 39
4:00:48 4/15/2012 4 15 2012 4 677 522652 4818343 195 40
4:00:48 2/7/2014 2 7 2014 4 908 523941 4818347 192 40
2:01:46 12/30/2009 12 30 2009 2 641 520605 4818336 200 39
0:00:54 4/9/2012 4 9 2012 0 673 524416 4818349 86 40
10:00:53 12/28/2009 12 28 2009 10 633 521892 4818341 197 40
8:00:56 12/21/2010 12 21 2010 8 638 523316 4818345 193 40
14:01:11 1/13/2013 1 13 2013 14 677 521306 4818339 198 40
6:00:41 4/1/2010 4 1 2010 6 650 522794 4818344 195 40
6:00:40 12/6/2011 12 6 2011 6 659 522650 4818343 195 40
10:01:24 1/28/2011 1 28 2011 10 638 522038 4818341 196 40
2:01:08 3/23/2014 3 23 2014 2 908 522984 4818344 194 40
12:00:25 3/27/2012 3 27 2012 12 666 522173 4818342 196 40
12:00:50 3/25/2011 3 25 2011 12 801 521882 4818341 197 40
8:00:41 12/31/2013 12 31 2013 8 909 523397 4818346 193 40
12:00:23 3/25/2011 3 25 2011 12 658 522007 4818341 196 40
12:01:09 2/17/2011 2 17 2011 12 646 525758 4818355 85 40
22:00:55 12/21/2013 12 21 2013 22 909 522171 4818342 196 40
8:00:44 3/20/2012 3 20 2012 8 658 521902 4818341 197 40
4:00:48 12/7/2010 12 7 2010 4 655 525417 4818353 88 40
8:00:46 12/27/2009 12 27 2009 8 643 522812 4818344 194 40
0:00:48 4/20/2011 4 20 2011 0 655 522778 4818344 195 40
18:00:49 2/15/2011 2 15 2011 18 650 522962 4818345 194 40
22:00:41 3/19/2009 3 19 2009 22 639 521437 4818340 198 40
4:00:53 3/19/2010 3 19 2010 4 653 522705 4818344 195 40
16:00:54 3/1/2011 3 1 2011 16 638 523734 4818347 192 40
8:00:14 12/28/2008 12 28 2008 8 633 523551 4818347 193 40
2:00:31 4/5/2009 4 5 2009 2 640 521486 4818340 198 40
6:00:41 3/26/2009 3 26 2009 6 644 522265 4818342 196 40
2:00:47 3/26/2014 3 26 2014 2 907 525786 4818355 85 40
6:00:33 3/31/2009 3 31 2009 6 635 521537 4818340 198 40
22:00:41 3/29/2011 3 29 2011 22 661 525772 4818355 85 40
8:00:53 4/16/2011 4 16 2011 8 664 522792 4818344 195 40
4:00:42 2/5/2011 2 5 2011 4 655 523959 4818348 192 40
2:00:45 11/23/2011 11 23 2011 2 662 524270 4818350 124 39
6:00:56 3/18/2014 3 18 2014 6 679 522165 4818342 196 40
22:00:47 12/22/2013 12 22 2013 22 911 525246 4818353 88 40
4:00:53 4/1/2010 4 1 2010 4 650 522789 4818345 195 40
18:01:16 3/3/2010 3 3 2010 18 639 524856 4818352 87 40
10:00:49 3/15/2010 3 15 2010 10 647 521992 4818342 197 40
6:00:54 12/29/2010 12 29 2010 6 642 523487 4818347 193 40
12:00:58 3/27/2012 3 27 2012 12 675 521849 4818342 197 40
12:00:54 1/4/2011 1 4 2011 12 801 522165 4818343 196 40
18:00:53 3/27/2011 3 27 2011 18 661 524600 4818351 86 40
6:00:48 12/26/2011 12 26 2011 6 650 526779 4818359 83 40
6:00:56 12/31/2013 12 31 2013 6 909 523395 4818347 193 40
0:00:53 4/26/2014 4 26 2014 0 909 522669 4818345 195 40
22:00:47 2/15/2011 2 15 2011 22 638 522927 4818345 194 40
16:00:56 3/30/2009 3 30 2009 16 634 521861 4818342 197 40
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22:01:49 4/6/2012 4 6 2012 22 678 526730 4818359 83 40
12:00:41 1/14/2013 1 14 2013 12 679 521946 4818342 197 40
2:00:46 1/22/2010 1 22 2010 2 640 523385 4818347 193 40
14:00:43 1/1/2009 1 1 2009 14 634 524006 4818349 192 40
18:00:20 3/24/2011 3 24 2011 18 801 522799 4818345 195 40
18:00:13 3/24/2008 3 24 2008 18 637 523153 4818346 194 40
6:00:41 3/24/2009 3 24 2009 6 638 522181 4818343 196 40
12:00:53 2/8/2014 2 8 2014 12 916 521538 4818341 198 40
8:00:25 4/1/2008 4 1 2008 8 632 522196 4818343 196 40
18:00:41 4/2/2011 4 2 2011 18 659 520914 4818339 199 40
18:00:53 12/18/2008 12 18 2008 18 632 522639 4818345 195 40
20:00:48 2/5/2014 2 5 2014 20 916 523984 4818349 192 40
0:00:43 4/6/2012 4 6 2012 0 679 525889 4818356 85 40
8:00:54 3/30/2011 3 30 2011 8 654 522529 4818344 195 40
10:00:44 4/2/2009 4 2 2009 10 633 521338 4818341 198 40
2:00:54 4/1/2010 4 1 2010 2 650 522789 4818345 195 40
2:00:53 12/29/2010 12 29 2010 2 642 523487 4818348 193 40
6:00:41 3/7/2014 3 7 2014 6 917 521491 4818341 198 40
20:00:54 3/26/2014 3 26 2014 20 679 520876 4818339 199 40
20:00:55 1/31/2013 1 31 2013 20 663 523335 4818347 193 40
22:00:24 1/30/2009 1 30 2009 22 632 521505 4818341 198 40
12:00:43 1/10/2012 1 10 2012 12 658 524206 4818350 124 39
18:00:54 1/9/2011 1 9 2011 18 657 520887 4818339 199 40
22:00:53 4/19/2011 4 19 2011 22 655 522779 4818346 195 40
18:00:54 2/16/2013 2 16 2013 18 675 523751 4818349 192 40
2:00:54 3/19/2010 3 19 2010 2 653 522770 4818346 195 40
22:00:48 2/5/2014 2 5 2014 22 916 523989 4818350 192 40
14:00:53 2/8/2014 2 8 2014 14 679 521376 4818341 198 40
2:00:25 4/9/2011 4 9 2011 2 663 521760 4818342 197 40
2:00:16 11/28/2010 11 28 2010 2 655 522528 4818345 195 40
22:00:55 12/28/2008 12 28 2008 22 633 523497 4818348 193 40
18:00:31 4/2/2011 4 2 2011 18 647 520764 4818339 200 39
4:00:50 2/5/2010 2 5 2010 4 633 523311 4818348 193 40
10:00:56 11/28/2010 11 28 2010 10 655 521356 4818341 198 40
18:00:54 1/9/2011 1 9 2011 18 641 520890 4818340 199 40
14:00:56 2/17/2011 2 17 2011 14 646 525775 4818357 85 40
0:00:55 11/29/2010 11 29 2010 0 647 523413 4818348 193 40
18:00:52 2/24/2011 2 24 2011 18 650 523591 4818349 193 40
2:00:42 11/19/2010 11 19 2010 2 650 524321 4818351 124 39
4:00:54 2/6/2014 2 6 2014 4 916 524035 4818350 124 39
22:00:27 12/21/2013 12 21 2013 22 907 522275 4818344 196 40
2:00:27 3/26/2009 3 26 2009 2 644 522244 4818344 196 40
14:00:46 3/16/2014 3 16 2014 14 907 521445 4818342 198 40
4:00:26 11/30/2010 11 30 2010 4 646 525359 4818355 88 40
8:00:48 4/2/2008 4 2 2008 8 634 522097 4818344 196 40
8:00:55 3/20/2013 3 20 2013 8 677 521996 4818343 197 40
10:00:47 3/1/2013 3 1 2013 10 657 522126 4818344 196 40
22:00:41 2/26/2009 2 26 2009 22 637 526779 4818361 83 40
4:00:55 12/26/2011 12 26 2011 4 650 526782 4818361 83 40
12:00:53 3/20/2013 3 20 2013 12 677 522135 4818344 196 40
8:00:53 4/22/2008 4 22 2008 8 632 523904 4818350 192 40
10:00:47 2/6/2011 2 6 2011 10 639 525508 4818356 88 40
2:00:54 3/20/2012 3 20 2012 2 666 521488 4818342 198 40
6:00:48 1/20/2010 1 20 2010 6 640 526428 4818360 83 40
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16:00:49 2/26/2009 2 26 2009 16 637 526409 4818360 84 40
8:02:08 1/29/2010 1 29 2010 8 641 520470 4818339 200 39
16:00:41 3/27/2009 3 27 2009 16 633 521232 4818341 198 40
4:00:54 12/29/2010 12 29 2010 4 642 523489 4818349 193 40
18:00:54 2/26/2009 2 26 2009 18 637 526780 4818361 83 40
20:00:15 4/6/2011 4 6 2011 20 666 525868 4818358 85 40
0:00:53 1/17/2011 1 17 2011 0 647 523286 4818348 193 40
2:00:50 12/9/2011 12 9 2011 2 667 524573 4818353 86 40
18:00:44 1/30/2009 1 30 2009 18 632 521506 4818342 198 40
14:00:51 3/20/2014 3 20 2014 14 909 521445 4818342 198 40
2:00:47 12/31/2009 12 31 2009 2 639 523422 4818349 193 40
4:00:18 3/29/2012 3 29 2012 4 676 523308 4818348 193 40
18:00:53 2/12/2010 2 12 2010 18 646 523965 4818351 192 40
0:00:54 12/31/2009 12 31 2009 0 644 523363 4818349 193 40
16:01:12 3/1/2011 3 1 2011 16 639 523725 4818350 192 40
18:00:43 3/24/2010 3 24 2010 18 657 520663 4818340 200 39
8:00:49 3/25/2009 3 25 2009 8 644 522046 4818344 196 40
12:00:54 3/28/2011 3 28 2011 12 650 521770 4818343 197 40
10:00:41 2/10/2013 2 10 2013 10 680 524732 4818354 86 40
18:00:53 3/10/2014 3 10 2014 18 907 522250 4818345 196 40
6:00:56 2/19/2010 2 19 2010 6 639 525151 4818355 87 40
22:00:56 12/24/2013 12 24 2013 22 909 521319 4818342 198 40
6:00:56 3/2/2014 3 2 2014 6 918 524347 4818352 124 39
22:00:47 12/8/2008 12 8 2008 22 633 522692 4818347 195 40
18:00:47 3/2/2011 3 2 2011 18 642 523701 4818350 192 40
2:00:45 2/5/2010 2 5 2010 2 633 523310 4818349 193 40
12:00:31 1/11/2011 1 11 2011 12 641 522616 4818347 195 40
16:01:07 12/21/2013 12 21 2013 16 909 522070 4818345 196 40
4:00:41 12/30/2009 12 30 2009 4 644 522723 4818347 195 40
14:00:52 1/12/2014 1 12 2014 14 908 523978 4818351 192 40
8:00:55 1/15/2010 1 15 2010 8 646 522650 4818347 195 40
4:00:44 3/26/2009 3 26 2009 4 644 522263 4818345 196 40
14:01:04 2/1/2012 2 1 2012 14 665 522503 4818346 195 40
8:00:50 12/11/2008 12 11 2008 8 634 525053 4818355 87 40
6:00:48 3/30/2011 3 30 2011 6 660 525821 4818358 85 40
10:01:18 2/20/2011 2 20 2011 10 801 521792 4818344 197 40
18:00:28 2/15/2011 2 15 2011 18 657 522541 4818347 195 40
20:00:30 2/26/2013 2 26 2013 20 666 523626 4818350 192 40
4:00:38 1/18/2010 1 18 2010 4 633 521403 4818343 198 40
10:01:07 2/12/2012 2 12 2012 10 665 525757 4818358 85 40
7:19:55 12/15/2012 12 15 2012 7 641 525445 4818357 88 40
18:00:45 3/30/2012 3 30 2012 18 680 525684 4818358 85 40
6:00:53 12/27/2009 12 27 2009 6 643 522768 4818348 195 40
4:00:35 3/24/2009 3 24 2009 4 638 522183 4818346 196 40
0:00:53 3/6/2009 3 6 2009 0 637 523961 4818352 192 40
10:00:53 4/23/2014 4 23 2014 10 913      521805  4818345 197     40
22:01:11        2/21/2010       2       21      2010    22      639     525178  4818357 87      40
20:00:56        4/8/2014        4       8       2014    20      917     523012  4818349 194     40
10:00:54        2/14/2012       2       14      2012    10      663     525928  4818359 85      40
12:00:54        12/28/2009      12      28      2009    12      646     521874  4818345 197     40
6:00:47 1/29/2010       1       29      2010    6       641     520474  4818341 200     39
10:00:15        3/27/2009       3       27      2009    10      633     521450  4818344 198     40
0:00:33 11/26/2010      11      26      2010    0       641     521454  4818344 198     40
12:00:44        4/11/2011       4       11      2011    12      664     522154  4818346 196     40
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14:00:45        2/9/2014        2       9       2014    14      907     525478  4818358 88      40
12:00:32        4/10/2011       4       10      2011    12      655     522764  4818348 195     40
22:00:53        4/25/2011       4       25      2011    22      666     525870  4818359 85      40
8:00:09 4/25/2008       4       25      2008    8       634     521742  4818345 197     40
0:00:42 11/29/2010      11      29      2010    0       653     523392  4818351 193     40
0:00:47 12/31/2013      12      31      2013    0       908     523692  4818352 192     40
6:00:54 1/18/2010       1       18      2010    6       633     521401  4818344 198     40
10:00:10        2/20/2010       2       20      2010    10      639     525826  4818360 85      40
10:00:47        2/27/2013       2       27      2013    10      671     521715  4818345 197     40
12:00:54        1/4/2011        1       4       2011    12      646     522118  4818346 196     40
12:00:56        3/20/2013       3       20      2013    12      663     522085  4818346 196     40
22:00:41        4/15/2012       4       15      2012    22      671     522726  4818349 195     40
12:00:53        12/22/2011      12      22      2011    12      650     524210  4818354 124     39
0:00:56 1/27/2010       1       27      2010    0       643     525079  4818357 87      40
6:00:08 2/21/2011       2       21      2011    6       655     521895  4818346 197     40
16:00:47        2/8/2009        2       8       2009    16      637     524018  4818353 124     39
2:00:23 2/28/2010       2       28      2010    2       639     525385  4818358 88      40
18:00:48        2/18/2010       2       18      2010    18      633     524262  4818354 124     39
22:00:53        4/2/2014        4       2       2014    22      916     524995  4818357 87      40
2:00:42 12/15/2008      12      15      2008    2       633     522981  4818350 194     40
2:00:41 3/30/2009       3       30      2009    2       634     521403  4818344 198     40
4:00:53 3/13/2010       3       13      2010    4       644     522730  4818349 195     40
6:00:47 12/7/2010       12      7       2010    6       650     523581  4818352 193     40
0:00:56 4/21/2009       4       21      2009    0       640     525131  4818357 87      40
4:00:47 12/24/2012      12      24      2012    4       680     521406  4818345 198     40
6:00:44 2/2/2010        2       2       2010    6       633     523342  4818351 193     40
22:00:54        2/12/2010       2       12      2010    22      646     523967  4818353 192     40
14:00:53        12/11/2010      12      11      2010    14      650     524532  4818355 86      40
6:00:53 3/18/2014       3       18      2014    6       914     522167  4818347 196     40
2:00:55 2/17/2014       2       17      2014    2       918     524272  4818355 124     39
16:00:54        1/26/2014       1       26      2014    16      909     521580  4818345 198     40
0:00:53 12/29/2010      12      29      2010    0       642     523486  4818352 193     40
6:00:56 3/4/2010        3       4       2010    6       640     525305  4818358 88      40
6:00:48 2/24/2009       2       24      2009    6       633     522300  4818348 196     40
22:00:41        3/3/2010        3       3       2010    22      644     524375  4818355 124     39
22:01:13        3/25/2014       3       25      2014    22      917     520722  4818343 200     39
10:00:37        3/28/2011       3       28      2011    10      650     521767  4818346 197     40
16:00:42        4/10/2011       4       10      2011    16      655     522766  4818350 195     40
4:00:55 2/28/2010       2       28      2010    4       639     525391  4818359 88      40
8:00:53 3/18/2013       3       18      2013    8       679     524598  4818356 86      40
22:00:25        3/5/2009        3       5       2009    22      637     523962  4818354 192     40
8:00:56 4/2/2008        4       2       2008    8       631     522004  4818347 196     40
12:00:54        2/21/2010       2       21      2010    12      643     525974  4818361 85      40
22:00:41        4/23/2008       4       23      2008    22      633     522654  4818349 195     40
16:00:26        2/12/2010       2       12      2010    16      647     524373  4818355 124     39
18:00:48        2/21/2010       2       21      2010    18      633     525255  4818359 88      40
12:00:42        1/13/2010       1       13      2010    12      646     522033  4818347 196     40
10:00:41        1/27/2011       1       27      2011    10      654     522079  4818347 196     40
12:00:54        3/6/2011        3       6       2011    12      655     521683  4818346 197     40
18:00:47        2/15/2013       2       15      2013    18      663     523655  4818353 192     40
8:00:53 1/27/2010       1       27      2010    8       643     525242  4818359 88      40
6:00:44 3/18/2008       3       18      2008    6       633     522661  4818350 195     40
12:00:48        12/21/2012      12      21      2012    12      677     521926  4818347 197     40
18:00:41        12/28/2008      12      28      2008    18      633     523491  4818352 193     40
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4:00:48 3/4/2010        3       4       2010    4       643     524407  4818356 124     39
0:00:47 12/28/2011      12      28      2011    0       650     523557  4818353 193     40
4:00:41 4/6/2012        4       6       2012    4       679     525814  4818361 85      40
16:00:55        3/26/2008       3       26      2008    16      633     522325  4818349 196     40
6:00:48 2/1/2011        2       1       2011    6       647     522097  4818348 196     40
8:00:31 1/18/2010       1       18      2010    8       633     521407  4818346 198     40
4:00:32 2/19/2010       2       19      2010    4       639     525150  4818359 87      40
22:00:31        3/12/2010       3       12      2010    22      801     525979  4818362 85      40
16:00:22        2/3/2011        2       3       2011    16      657     522479  4818349 195     40
14:00:53        2/7/2011        2       7       2011    14      642     525864  4818362 85      40
18:01:02        1/20/2010       1       20      2010    18      646     521414  4818346 198     40
18:00:59        2/10/2014       2       10      2014    18      907     523626  4818353 192     40
4:02:06 1/24/2010       1       24      2010    4       641     520426  4818343 200     39
2:01:18 4/6/2012        4       6       2012    2       679     525884  4818362 85      40
12:02:03        1/31/2011       1       31      2011    12      647     522477  4818350 195     40
12:01:08        4/17/2013       4       17      2013    12      671     524639  4818357 86      40
6:00:57 12/27/2012      12      27      2012    6       663     521034  4818345 199     40
12:00:36        2/25/2009       2       25      2009    12      632     521480  4818346 198     40
14:00:41        3/31/2008       3       31      2008    14      632     521054  4818345 199     40
4:00:54 3/31/2009       3       31      2009    4       635     521537  4818347 198     40
18:00:42        3/30/2012       3       30      2012    18      675     525849  4818362 85      40
2:00:51 3/15/2010       3       15      2010    2       650     526177  4818363 84      40
10:01:25        1/31/2011       1       31      2011    10      638     522237  4818349 196     40
10:00:22        3/9/2013        3       9       2013    10      658     521919  4818348 197     40
18:00:56        12/27/2011      12      27      2011    18      650     523560  4818354 193     40
2:00:26 11/29/2010      11      29      2010    2       638     522862  4818351 194     40
18:00:53        3/27/2009       3       27      2009    18      634     521301  4818346 198     40
4:00:47 4/2/2008        4       2       2008    4       634     521660  4818347 197     40
4:00:42 4/3/2010        4       3       2010    4       639     525479  4818361 88      40
14:00:44        4/10/2011       4       10      2011    14      664     522920  4818352 194     40
12:00:49        2/15/2011       2       15      2011    12      657     522592  4818351 195     40
8:00:44 3/12/2010       3       12      2010    8       642     522219  4818349 196     40
2:00:46 4/7/2009        4       7       2009    2       646     521237  4818346 198     40
18:00:55        2/5/2014        2       5       2014    18      907     523938  4818355 192     40
2:00:53 12/14/2008      12      14      2008    2       634     522245  4818350 196     40
2:00:42 4/21/2009       4       21      2009    2       640     525140  4818360 87      40
2:00:53 12/31/2013      12      31      2013    2       909     523392  4818354 193     40
8:00:53 3/12/2011       3       12      2011    8       650     522158  4818349 196     40
14:00:25        1/27/2011       1       27      2011    14      654     521935  4818349 197     40
8:00:47 3/28/2011       3       28      2011    8       666     522616  4818351 195     40
14:00:49        2/4/2012        2       4       2012    14      665     524965  4818359 87      40
8:00:54 4/10/2011       4       10      2011    8       665 522811 4818352 194 40
18:00:55 2/27/2010 2 27 2010 18 642 525243 4818361 88 40
0:00:41 1/31/2009 1 31 2009 0 632 521507 4818348 198 40
8:01:12 1/27/2011 1 27 2011 8 639 524457 4818358 86 40
8:00:54 1/31/2011 1 31 2011 8 646 525020 4818360 87 40
4:00:41 11/28/2010 11 28 2010 4 655 522561 4818351 195 40
12:00:38 1/11/2011 1 11 2011 12 647 524543 4818358 86 40
10:01:49 3/10/2010 3 10 2010 10 641 521869 4818349 197 40
0:00:48 12/22/2013 12 22 2013 0 909 522038 4818350 196 40
6:00:48 2/26/2010 2 26 2010 6 640 525412 4818362 88 40
18:01:24 4/2/2010 4 2 2010 18 746 525672 4818363 85 40
14:00:44 3/27/2009 3 27 2009 14 633 521336 4818347 198 40
4:00:54 4/28/2013 4 28 2013 4 658 524289 4818357 124 39
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6:00:54 4/2/2008 4 2 2008 6 634 521661 4818349 197 40
18:00:25 3/21/2009 3 21 2009 18 643 520826 4818346 199 40
4:00:53 2/23/2010 2 23 2010 4 643 525254 4818361 88 40
10:00:42 4/9/2011 4 9 2011 10 659 521822 4818349 197 40
18:00:54 3/28/2011 3 28 2011 18 663 522837 4818353 194 40
10:00:54 3/26/2009 3 26 2009 10 640 521729 4818349 197 40
6:00:53 12/18/2012 12 18 2012 6 670 524440 4818358 86 40
10:00:53 3/20/2011 3 20 2011 10 665 521811 4818349 197 40
2:00:54 2/26/2010 2 26 2010 2 640 525413 4818362 88 40
4:00:36 12/31/2013 12 31 2013 4 909 523391 4818355 193 40
14:00:21 11/28/2010 11 28 2010 14 646 521693 4818349 197 40
14:00:50 12/26/2008 12 26 2008 14 632 521507 4818348 198 40
10:00:19 4/7/2012 4 7 2012 10 666 526320 4818366 84 40
0:01:02 3/26/2014 3 26 2014 0 907 525790 4818363 85 40
16:00:24 1/25/2014 1 25 2014 16 671 521651 4818349 197 40
10:00:41 1/4/2011 1 4 2011 10 801 521793 4818349 197 40
2:00:54 2/27/2013 2 27 2013 2 666 523570 4818355 193 40
18:00:43 1/29/2009 1 29 2009 18 632 522126 4818351 196 40
2:00:39 12/7/2010 12 7 2010 2 650 523536 4818355 193 40
6:00:53 3/10/2009 3 10 2009 6 637 523587 4818356 193 40
18:00:42 4/10/2011 4 10 2011 18 664 522906 4818353 194 40
6:00:41 4/2/2014 4 2 2014 6 908 522087 4818351 196 40
6:00:53 2/6/2014 2 6 2014 6 916 524028 4818357 124 39
22:00:48 3/5/2010 3 5 2010 22 640 525489 4818363 88 40
2:00:54 3/31/2009 3 31 2009 2 635 521534 4818349 198 40
10:00:23 3/27/2012 3 27 2012 10 658 522159 4818351 196 40
0:00:50 4/24/2008 4 24 2008 0 633 522647 4818353 195 40
18:00:56 12/29/2013 12 29 2013 18 917 520738 4818347 200 39
0:00:50 12/25/2012 12 25 2012 0 663 522783 4818353 195 40
18:01:14 4/1/2009 4 1 2009 18 648 521600 4818349 198 40
16:01:18 2/11/2009 2 11 2009 16 634 523511 4818356 193 40
2:00:51 3/15/2014 3 15 2014 2 909 521383 4818349 198 40
0:00:41 12/28/2008 12 28 2008 0 635 523671 4818356 192 40
0:00:55 3/21/2010 3 21 2010 0 640 525150 4818362 87 40
2:00:22 3/6/2009 3 6 2009 2 637 523959 4818357 192 40
16:00:55 3/17/2011 3 17 2011 16 801 522230 4818352 196 40
10:01:24 2/26/2014 2 26 2014 10 917 522357 4818352 196 40
2:00:56 4/8/2012 4 8 2012 2 671 524378 4818359 124 39
6:00:47 3/25/2010 3 25 2010 6 657 521446 4818349 198 40
16:00:44 3/5/2009 3 5 2009 16 633 522095 4818351 196 40
0:00:57 4/16/2014 4 16 2014 0 917 525675 4818364 85 40
2:00:47 1/25/2014 1 25 2014 2 679 523581 4818356 193 40
0:00:43 5/1/2008 5 1 2008 0 634 523700 4818357 192 40
2:00:56 3/6/2013 3 6 2013 2 671 521731 4818350 197 40
16:01:12 12/25/2009 12 25 2009 16 640 521198 4818348 199 40
10:00:48 3/29/2011 3 29 2011 10 664 522248 4818352 196 40
14:00:53 1/3/2011 1 3 2011 14 639 521935 4818351 197 40
20:00:20 2/9/2013 2 9 2013 20 663 523294 4818356 193 40
4:00:53 2/26/2010 2 26 2010 4 640 525413 4818363 88 40
22:00:45 4/21/2012 4 21 2012 22 672 522650 4818353 195 40
16:00:42 4/10/2011 4 10 2011 16 664 522913 4818354 194 40
8:01:59 12/27/2009 12 27 2009 8 646 522306 4818352 196 40
12:00:54 12/28/2009 12 28 2009 12 633 521888 4818351 197 40
0:00:41 3/6/2010 3 6 2010 0 642 525419 4818363 88 40
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10:00:53 1/31/2011 1 31 2011 10 801 522402 4818353 196 40
4:00:54 2/11/2013 2 11 2013 4 677 521191 4818349 199 40
8:00:43 12/19/2012 12 19 2012 8 658 522662 4818354 195 40
4:00:50 4/3/2012 4 3 2012 4 670 525516 4818364 88 40
18:00:50 2/23/2011 2 23 2011 18 647 523304 4818356 193 40
18:00:36 2/21/2010 2 21 2010 18 639 525306 4818363 88 40
8:00:53 3/14/2009 3 14 2009 8 640 521917 4818351 197 40
4:01:12 11/28/2010 11 28 2010 4 801 522310 4818353 196 40
22:00:47 1/6/2010 1 6 2010 22 633 521443 4818350 198 40
12:00:47 2/5/2011 2 5 2011 12 650 521421 4818350 198 40
8:00:52 3/25/2010 3 25 2010 8 657 521455 4818350 198 40
18:00:42 12/4/2008 12 4 2008 18 633 524450 4818360 86 40
6:00:53 12/24/2012 12 24 2012 6 680 521413 4818350 198 40
6:00:47 4/2/2008 4 2 2008 6 632 521644 4818351 197 40
8:00:47 3/28/2008 3 28 2008 8 633 521763 4818351 197 40
6:00:56 12/21/2010 12 21 2010 6 638 523348 4818357 193 40
20:00:31 4/22/2014 4 22 2014 20 913 524471 4818361 86 40
12:00:54 11/28/2010 11 28 2010 12 646 521687 4818351 197 40
22:00:55 2/20/2010 2 20 2010 22 638 525529 4818365 88 40
10:00:51 3/27/2012 3 27 2012 10 663 522199 4818353 196 40
0:00:54 12/10/2008 12 10 2008 0 633 525824 4818366 85 40
0:01:17 3/14/2014 3 14 2014 0 907 521202 4818350 198 40
14:00:54 1/12/2014 1 12 2014 14 917 523880 4818359 192 40
8:00:41 4/11/2011 4 11 2011 8 659 522400 4818354 196 40
2:00:49 2/26/2010 2 26 2010 2 639 525481 4818365 88 40
4:00:49 12/7/2010 12 7 2010 4 650 523544 4818357 193 40
18:00:50 4/20/2008 4 20 2008 18 633 525201 4818363 87 40
4:00:47 2/5/2013 2 5 2013 4 679 523887 4818359 192 40
6:00:23 3/23/2010 3 23 2010 6 643 521892 4818352 197 40
0:00:42 12/23/2009 12 23 2009 0 638 522245 4818353 196 40
4:00:42 2/2/2010 2 2 2010 4 633 523342 4818357 193 40
8:00:42 1/1/2010 1 1 2010 8 633 524238 4818360 124 39
18:00:44 3/28/2012 3 28 2012 18 663 522201 4818353 196 40
18:00:53 3/24/2014 3 24 2014 18 917 522444 4818354 195 40
10:00:54 1/14/2013 1 14 2013 10 679 521896 4818352 197 40
18:00:52 3/27/2009 3 27 2009 18 633 521229 4818350 198 40
16:00:15 12/26/2008 12 26 2008 16 632 521478 4818351 198 40
22:01:12 3/17/2008 3 17 2008 22 633 523394 4818358 193 40
2:00:44 1/12/2014 1 12 2014 2 908 523521 4818358 193 40
4:01:13 1/20/2010 1 20 2010 4 640 526484 4818369 83 40
16:00:41 1/27/2011 1 27 2011 16 642 523931 4818360 192 40
12:00:53 2/6/2011 2 6 2011 12 638 525405 4818365 88 40
12:00:54 2/17/2011 2 17 2011 12 642 526043 4818367 84 40
8:00:54 4/2/2009 4 2 2009 8 644 522318 4818354 196 40
0:00:55 4/2/2009 4 2 2009 0 634 521386 4818351 198 40
22:01:08 11/18/2010 11 18 2010 22 655 523392 4818358 193 40
18:00:11 12/28/2012 12 28 2012 18 671 522720 4818356 195 40
6:00:49 4/24/2012 4 24 2012 6 672 522621 4818355 195 40
0:00:29 1/1/2013 1 1 2013 0 663 522785 4818356 195 40
4:00:48 2/21/2011 2 21 2011 4 655 521909 4818353 197 40
10:00:43 12/20/2008 12 20 2008 10 635 525772 4818367 85 40
14:00:41 2/8/2009 2 8 2009 14 637 524003 4818360 192 40
2:00:54 4/8/2012 4 8 2012 2 670 525515 4818366 88 40
2:00:53 4/25/2013 4 25 2013 2 679 522080 4818354 196 40
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6:00:48 2/5/2010 2 5 2010 6 633 523297 4818358 193 40
8:00:53 2/25/2011 2 25 2011 8 653 522591 4818356 195 40
14:00:53 3/31/2010 3 31 2010 14 641 524299 4818361 124 39
2:00:47 3/16/2009 3 16 2009 2 634 523312 4818358 193 40
20:00:54 1/12/2012 1 12 2012 20 663 523535 4818359 193 40
18:00:47 3/30/2011 3 30 2011 18 660 523966 4818361 192 40
22:00:47 3/28/2011 3 28 2011 22 668 524387 4818362 124 39
22:00:53 12/26/2009 12 26 2009 22 643 522632 4818356 195 40
14:00:54 12/23/2008 12 23 2008 14 634 524206 4818361 124 39
0:00:22 2/26/2010 2 26 2010 0 639 525479 4818366 88 40
20:00:43 12/22/2013 12 22 2013 20 911 525080 4818365 87 40
8:00:53 11/28/2010 11 28 2010 8 638 522175 4818355 196 40
8:00:54 3/22/2009 3 22 2009 8 642 522176 4818355 196 40
12:00:38 3/10/2010 3 10 2010 12 641 521887 4818354 197 40
6:02:12 12/13/2013 12 13 2013 6 914 520845 4818350 199 40
6:00:47 2/23/2010 2 23 2010 6 643 525251 4818366 88 40
20:00:52 3/18/2012 3 18 2012 20 666 523052 4818358 194 40
22:00:55 12/30/2013 12 30 2013 22 908 523699 4818360 192 40
0:00:43 3/31/2009 3 31 2009 0 635 521501 4818353 198 40
22:00:38 4/17/2012 4 17 2012 22 666 522523 4818356 195 40
2:01:01 4/3/2014 4 3 2014 2 916 525364 4818366 88 40
6:00:53 1/20/2012 1 20 2012 6 663 523535 4818359 193 40
12:00:30 12/20/2008 12 20 2008 12 635 525772 4818368 85 40
6:00:53 3/24/2014 3 24 2014 6 916 522111 4818355 196 40
2:00:54 12/28/2008 12 28 2008 2 635 523671 4818360 192 40
18:00:23 2/6/2011 2 6 2011 18 657 523247 4818359 193 40
4:00:25 3/29/2011 3 29 2011 4 668 524381 4818363 124 39
18:00:34 3/31/2009 3 31 2009 18 646 522536 4818356 195 40
4:00:41 3/14/2014 3 14 2014 4 909 522539 4818356 195 40
16:00:53 4/5/2013 4 5 2013 16 679 522686 4818357 195 40
2:00:43 3/24/2008 3 24 2008 2 637 523005 4818358 194 40
16:00:54 4/6/2014 4 6 2014 16 907 522294 4818356 196 40
8:00:47 4/17/2011 4 17 2011 8 654 522543 4818357 195 40
6:00:54 12/27/2009 12 27 2009 6 646 522314 4818356 196 40
22:00:33 2/24/2011 2 24 2011 22 642 523497 4818360 193 40
8:00:36 4/2/2009 4 2 2009 8 633 522571 4818357 195 40
2:00:43 2/9/2011 2 9 2011 2 638 523320 4818359 193 40
18:00:49 12/29/2009 12 29 2009 18 633 521182 4818352 199 40
0:00:53 1/9/2014 1 9 2014 0 909 525416 4818367 88 40
12:00:48 2/14/2012 2 14 2012 12 663 526011 4818369 85 40
4:01:03 12/27/2012 12 27 2012 4 663 521030 4818352 199 40
4:00:54 2/26/2010 2 26 2010 4 639 525478 4818367 88 40
2:01:12 2/6/2014 2 6 2014 2 916 524027 4818362 124 39
22:00:38 11/19/2013 11 19 2013 22 907 524310 4818363 124 39
18:01:17 3/29/2010 3 29 2010 18 640 526059 4818370 84 40
10:00:55 11/28/2010 11 28 2010 10 646 521688 4818354 197 40
4:00:53 3/20/2012 3 20 2012 4 666 521502 4818354 198 40
4:00:53 3/30/2008 3 30 2008 4 632 521663 4818354 197 40
18:00:45 2/1/2010 2 1 2010 18 633 523042 4818359 194 40
8:00:54 12/9/2011 12 9 2011 8 667 524481 4818364 86 40
2:00:53 12/22/2013 12 22 2013 2 908 521370 4818353 198 40
12:00:44 3/9/2014 3 9 2014 12 907 521559 4818354 198 40
8:00:49 12/21/2010 12 21 2010 8 646 523641 4818361 192 40
10:00:48 3/4/2014 3 4 2014 10 913 526511 4818372 83 40
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18:00:43 3/26/2009 3 26 2009 18 638 521311 4818353 198 40
8:00:38 3/7/2011 3 7 2011 8 801 521930 4818355 197 40
0:01:23 3/16/2009 3 16 2009 0 634 523320 4818360 193 40
16:00:49 1/6/2010 1 6 2010 16 633 521452 4818354 198 40
8:00:49 4/4/2011 4 4 2011 8 641 522006 4818356 196 40
4:00:54 2/25/2011 2 25 2011 4 642 523447 4818360 193 40
0:00:41 2/4/2009 2 4 2009 0 637 524895 4818366 87 40
2:00:55 12/7/2010 12 7 2010 2 639 525348 4818367 88 40
2:00:36 4/15/2012 4 15 2012 2 671 522461 4818357 195 40
22:00:30 3/22/2010 3 22 2010 22 746 524389 4818364 124 39
22:00:44 4/3/2011 4 3 2011 22 666 525283 4818367 88 40
4:00:18 12/15/2008 12 15 2008 4 634 523633 4818361 192 40
12:00:56 2/2/2014 2 2 2014 12 671 521770 4818355 197 40
6:00:53 3/23/2010 3 23 2010 6 657 521889 4818356 197 40
12:00:48 4/23/2009 4 23 2009 12 640 524302 4818364 124 39
6:00:23 4/3/2012 4 3 2012 6 670 525513 4818368 88 40
12:00:41 3/27/2012 3 27 2012 12 677 522082 4818356 196 40
18:00:56 12/26/2009 12 26 2009 18 643 522604 4818358 195 40
0:00:47 2/6/2014 2 6 2014 0 916 524028 4818363 124 39
22:00:24 12/8/2013 12 8 2013 22 911 525446 4818368 88 40
22:00:54 12/31/2009 12 31 2009 22 637 523952 4818363 192 40
22:00:20 12/27/2011 12 27 2011 22 650 523556 4818361 193 40
8:00:54 3/25/2009 3 25 2009 8 648 522192 4818357 196 40
0:00:46 12/31/2013 12 31 2013 0 909 523398 4818361 193 40
20:00:23 4/24/2013 4 24 2013 20 679 522661 4818358 195 40
4:00:12 12/25/2013 12 25 2013 4 914 520945 4818353 199 40
22:00:53 12/19/2013 12 19 2013 22 917 522130 4818357 196 40
16:00:42 1/11/2011 1 11 2011 16 657 522540 4818358 195 40
12:00:53 12/11/2010 12 11 2010 12 650 524522 4818365 86 40
0:00:56 1/19/2010 1 19 2010 0 642 525623 4818369 85 40
14:00:43 2/20/2010 2 20 2010 14 647 525895 4818370 85 40
0:00:25 4/17/2008 4 17 2008 0 636 520993 4818353 199 40
4:00:54 3/27/2010 3 27 2010 4 801 525009 4818367 87 40
4:00:53 3/24/2014 3 24 2014 4 916 522112 4818357 196 40
6:00:56 1/12/2014 1 12 2014 6 908 523536 4818362 193 40
2:00:54 4/4/2011 4 4 2011 2 666 525286 4818368 88 40
0:00:54 1/7/2010 1 7 2010 0 633 521442 4818355 198 40
4:00:47 3/28/2011 3 28 2011 4 666 522926 4818360 194 40
0:00:24 12/25/2008 12 25 2008 0 633 525278 4818368 88 40
18:00:48 12/28/2008 12 28 2008 18 635 523582 4818362 193 40
20:01:18 2/5/2014 2 5 2014 20 907 523907 4818363 192 40
18:00:11 4/7/2011 4 7 2011 18 801 524424 4818365 86 40
0:00:53 4/5/2014 4 5 2014 0 907 522833 4818360 194 40
0:00:53 4/14/2012 4 14 2012 0 665 522650 4818359 195 40
18:00:56 3/22/2011 3 22 2011 18 655 523047 4818361 194 40
6:00:27 3/28/2011 3 28 2011 6 666 522930 4818360 194 40
22:00:54 2/8/2011 2 8 2011 22 638 523331 4818362 193 40
0:00:41 12/15/2013 12 15 2013 0 911 525467 4818369 88 40
10:00:47 3/26/2009 3 26 2009 10 635 521684 4818356 197 40
18:00:41 3/26/2012 3 26 2012 18 666 522552 4818359 195 40
2:00:54 3/29/2011 3 29 2011 2 668 524386 4818365 124 39
16:01:11 2/10/2013 2 10 2013 16 675 525232 4818368 88 40
14:00:41 12/30/2008 12 30 2008 14 635 521752 4818356 197 40
18:00:47 4/5/2008 4 5 2008 18 632 522958 4818360 194 40
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14:00:21 12/29/2009 12 29 2009 14 633 521436 4818355 198 40
2:00:44 3/23/2009 3 23 2009 2 645 526308 4818373 84 40
14:00:47 2/7/2011 2 7 2011 14 655 525787 4818371 85 40
0:00:30 2/28/2009 2 28 2009 0 633 522441 4818359 195 40
2:00:56 12/23/2009 12 23 2009 2 638 522273 4818358 196 40
4:00:44 12/18/2012 12 18 2012 4 670 524449 4818366 86 40
22:00:25 4/11/2012 4 11 2012 22 658 525904 4818371 85 40
22:00:27 2/5/2014 2 5 2014 22 907 523909 4818364 192 40
22:00:56 12/22/2012 12 22 2012 22 663 522434 4818359 195 40
6:00:23 3/11/2011 3 11 2011 6 650 522287 4818358 196 40
16:00:47 3/30/2009 3 30 2009 16 646 522296 4818359 196 40
18:01:18 1/6/2010 1 6 2010 18 643 521398 4818356 198 40
8:00:54 2/17/2010 2 17 2010 8 646 525033 4818368 87 40
10:00:50 3/28/2011 3 28 2011 10 655 521779 4818357 197 40
4:00:56 4/5/2009 4 5 2009 4 640 521480 4818356 198 40
10:01:29 12/29/2010 12 29 2010 10 642 523597 4818363 193 40
12:00:54 1/14/2013 1 14 2013 12 671 521715 4818357 197 40
14:00:12 3/10/2009 3 10 2009 14 633 522672 4818360 195 40
14:00:57 1/11/2011 1 11 2011 14 655 522634 4818360 195 40
4:00:43 1/10/2011 1 10 2011 4 654 522055 4818358 196 40
22:00:41 4/9/2010 4 9 2010 22 640 525694 4818371 85 40
2:00:56 3/28/2011 3 28 2011 2 666 522926 4818361 194 40
0:00:49 1/12/2014 1 12 2014 0 908 523531 4818363 193 40
4:00:30 3/6/2013 3 6 2013 4 671 521934 4818358 197 40
8:00:33 3/10/2011 3 10 2011 8 653 522129 4818359 196 40
6:00:23 4/5/2009 4 5 2009 6 640 521480 4818357 198 40
4:00:53 3/26/2014 3 26 2014 4 917 521390 4818356 198 40
2:00:55 2/25/2011 2 25 2011 2 646 523285 4818363 193 40
10:01:18 2/6/2011 2 6 2011 10 638 525432 4818371 88 40
4:00:48 12/11/2010 12 11 2010 4 655 523356 4818363 193 40
0:00:37 4/4/2011 4 4 2011 0 666 525285 4818370 88 40
20:01:26 3/27/2014 3 27 2014 20 913 526655 4818375 83 40
8:00:54 3/26/2010 3 26 2010 8 638 524275 4818366 124 39
22:01:43 1/28/2010 1 28 2010 22 641 520541 4818354 200 39
16:00:30 12/21/2008 12 21 2008 16 634 524286 4818366 124 39
4:00:54 3/23/2010 3 23 2010 4 647 521912 4818358 197 40
0:00:08 12/15/2008 12 15 2008 0 633 522964 4818362 194 40
6:01:06 12/27/2009 12 27 2009 6 647 520656 4818354 200 39
2:00:43 4/8/2009 4 8 2009 2 647 520990 4818355 199 40
12:00:47 2/20/2010 2 20 2010 12 647 525879 4818372 85 40
2:00:54 3/22/2014 3 22 2014 2 916 525999 4818373 85 40
2:00:53 5/18/2011 5 18 2011 2 657 522644 4818361 195 40
2:00:47 3/2/2012 3 2 2012 2 663 522936 4818362 194 40
2:00:42 3/21/2014 3 21 2014 2 908 525360 4818370 88 40
20:00:44 3/28/2014 3 28 2014 20 913 525903 4818373 85 40
2:00:25 11/17/2010 11 17 2010 2 654 524998 4818369 87 40
16:00:47 1/5/2009 1 5 2009 16 635 522179 4818359 196 40
4:00:50 3/11/2011 3 11 2011 4 650 522287 4818360 196 40
22:00:48 11/26/2010 11 26 2010 22 643 525197 4818370 87 40
4:00:42 12/12/2011 12 12 2011 4 659 524257 4818367 124 39
0:00:47 12/7/2010 12 7 2010 0 639 525358 4818371 88 40
12:00:41 1/30/2010 1 30 2010 12 647 521393 4818357 198 40
22:00:48 3/1/2012 3 1 2012 22 663 522938 4818362 194 40
20:00:48 12/24/2013 12 24 2013 20 909 521325 4818357 198 40
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10:00:55 3/7/2011 3 7 2011 10 657 521831 4818359 197 40
18:00:53 2/15/2013 2 15 2013 18 675 524038 4818366 124 39
2:00:55 12/27/2009 12 27 2009 2 643 522769 4818362 195 40
12:00:33 3/28/2011 3 28 2011 12 663 521818 4818359 197 40
22:00:50 3/29/2010 3 29 2010 22 651 525892 4818373 85 40
2:00:54 3/4/2009 3 4 2009 2 637 523648 4818365 192 40
2:00:24 12/25/2012 12 25 2012 2 663 522801 4818362 195 40
12:00:20 4/2/2009 4 2 2009 12 633 521313 4818357 198 40
4:00:53 3/21/2014 3 21 2014 4 917 525607 4818372 88 40
8:00:53 1/31/2011 1 31 2011 8 650 524973 4818370 87 40
6:00:24 4/9/2011 4 9 2011 6 668 521694 4818359 197 40
8:00:53 2/27/2011 2 27 2011 8 650 521686 4818359 197 40
12:00:53 2/15/2014 2 15 2014 12 909 521280 4818358 198 40
6:00:40 2/25/2011 2 25 2011 6 653 522565 4818362 195 40
2:00:56 3/30/2008 3 30 2008 2 632 521669 4818359 197 40
14:00:48 3/9/2014 3 9 2014 14 907 521565 4818359 198 40
16:00:41 2/13/2010 2 13 2010 16 643 524420 4818368 86 40
22:00:39 3/19/2014 3 19 2014 22 913 526749 4818377 83 40
2:00:50 12/21/2008 12 21 2008 2 637 522198 4818361 196 40
4:00:49 3/2/2012 3 2 2012 4 663 522936 4818363 194 40
22:00:25 3/15/2009 3 15 2009 22 634 523326 4818365 193 40
4:00:36 4/8/2012 4 8 2012 4 670 525515 4818372 88 40
0:00:50 3/31/2010 3 31 2010 0 642 526818 4818378 83 40
10:00:38 2/20/2010 2 20 2010 10 647 525854 4818374 85 40
18:00:30 12/31/2009 12 31 2009 18 637 523951 4818367 192 40
0:00:54 3/21/2014 3 21 2014 0 908 525351 4818372 88 40
16:00:54 4/1/2012 4 1 2012 16 677 522546 4818362 195 40
0:00:30 12/20/2013 12 20 2013 0 917 522131 4818361 196 40
4:00:54 12/19/2013 12 19 2013 4 908 522115 4818361 196 40
4:00:47 4/7/2012 4 7 2012 4 679 525751 4818374 85 40
4:00:15 3/29/2011 3 29 2011 4 659 524645 4818370 86 40
4:00:53 4/15/2014 4 15 2014 4 909 525194 4818372 87 40
4:00:41 12/21/2010 12 21 2010 4 650 523214 4818365 193 40
0:00:53 11/22/2013 11 22 2013 0 909 525471 4818373 88 40
14:00:49 2/17/2013 2 17 2013 14 663 525959 4818375 85 40
8:01:07 12/2/2010 12 2 2010 8 654 525081 4818371 87 40
10:00:43 1/14/2013 1 14 2013 10 671 521706 4818360 197 40
2:00:49 1/20/2012 1 20 2012 2 663 523636 4818366 192 40
6:00:53 12/25/2012 12 25 2012 6 663 522805 4818363 195 40
10:00:23 3/28/2011 3 28 2011 10 663 521828 4818360 197 40
12:00:41 3/28/2011 3 28 2011 12 655 521777 4818360 197 40
22:00:47 2/21/2010 2 21 2010 22 633 525184 4818372 87 40
6:00:53 3/23/2010 3 23 2010 6 647 521910 4818361 197 40
22:00:53 12/22/2008 12 22 2008 22 635 524281 4818369 124 39
8:00:25 4/17/2008 4 17 2008 8 633 521264 4818359 198 40
20:00:25 3/19/2012 3 19 2012 20 666 520979 4818358 199 40
8:00:54 2/8/2009 2 8 2009 8 637 524926 4818371 87 40
2:00:48 4/15/2011 4 15 2011 2 666 525878 4818375 85 40
0:00:54 2/25/2011 2 25 2011 0 642 523513 4818366 193 40
18:00:44 12/20/2010 12 20 2010 18 638 523354 4818366 193 40
6:00:33 1/3/2009 1 3 2009 6 633 523988 4818368 192 40
22:00:42 2/18/2010 2 18 2010 22 633 523858 4818367 192 40
16:00:48 2/3/2009 2 3 2009 16 637 524831 4818371 87 40
18:00:36 12/22/2008 12 22 2008 18 635 524283 4818369 124 39
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4:00:31 4/14/2012 4 14 2012 4 678 524441 4818370 86 40
22:00:53 12/24/2009 12 24 2009 22 644 523395 4818366 193 40
0:00:48 4/1/2012 4 1 2012 0 665 522483 4818363 195 40
10:00:38 3/31/2014 3 31 2014 10 909 521738 4818360 197 40
22:00:53 3/18/2008 3 18 2008 22 632 523384 4818366 193 40
0:00:47 3/2/2012 3 2 2012 0 663 522938 4818365 194 40
0:00:48 2/21/2013 2 21 2013 0 679 521472 4818360 198 40
16:00:46 1/17/2009 1 17 2009 16 634 524123 4818369 124 39
0:00:53 4/16/2012 4 16 2012 0 671 522738 4818364 195 40
2:00:54 4/15/2014 4 15 2014 2 909 525198 4818373 87 40
0:00:32 2/9/2011 2 9 2011 0 638 523334 4818366 193 40
4:01:13 4/14/2014 4 14 2014 4 909 525478 4818374 88 40
2:00:47 1/4/2009 1 4 2009 2 635 521549 4818360 198 40
4:00:54 2/23/2010 2 23 2010 4 646 525269 4818373 88 40
4:00:38 12/27/2009 12 27 2009 4 643 522783 4818364 195 40
18:01:15 3/14/2009 3 14 2009 18 642 523422 4818366 193 40
0:00:48 3/29/2011 3 29 2011 0 668 524378 4818370 124 39
0:00:50 2/6/2014 2 6 2014 0 907 523880 4818368 192 40
16:00:42 2/13/2009 2 13 2009 16 634 523929 4818368 192 40
22:00:49 3/28/2011 3 28 2011 22 659 524644 4818371 86 40
8:00:53 4/16/2011 4 16 2011 8 655 522743 4818364 195 40
8:00:39 1/12/2014 1 12 2014 8 909 523406 4818367 193 40
8:00:48 3/2/2012 3 2 2012 8 663 522853 4818365 194 40
4:00:56 4/18/2014 4 18 2014 4 907 522615 4818364 195 40
4:00:54 4/2/2009 4 2 2009 4 634 521458 4818360 198 40
10:00:57 1/10/2012 1 10 2012 10 658 524221 4818370 124 39
0:00:42 12/28/2010 12 28 2010 0 642 525574 4818375 88 40
4:00:55 2/25/2011 2 25 2011 4 653 522562 4818364 195 40
6:00:55 12/21/2010 12 21 2010 6 650 523206 4818366 194 40
12:00:48 4/22/2011 4 22 2011 12 667 525008 4818373 87 40
2:00:25 3/29/2011 3 29 2011 2 659 524643 4818371 86 40
2:00:42 12/15/2011 12 15 2011 2 667 523639 4818368 192 40
2:00:47 4/2/2009 4 2 2009 2 634 521458 4818361 198 40
2:00:37 4/16/2012 4 16 2012 2 671 522690 4818365 195 40
22:00:54 4/14/2011 4 14 2011 22 655 525178 4818374 87 40
18:02:43 12/24/2011 12 24 2011 18 641 521194 4818360 199 40
2:00:54 4/10/2009 4 10 2009 2 638 520514 4818358 200 39
2:00:45 3/31/2010 3 31 2010 2 642 526816 4818380 83 40
4:00:17 3/22/2008 3 22 2008 4 632 521665 4818361 197 40
18:00:43 4/17/2012 4 17 2012 18 670 524840 4818372 87 40
2:00:49 12/23/2012 12 23 2012 2 663 522654 4818365 195 40
18:00:53 1/1/2010 1 1 2010 18 633 525054 4818373 87 40
6:00:24 3/2/2012 3 2 2012 6 663 522934 4818366 194 40
22:00:50 3/15/2010 3 15 2010 22 651 526001 4818377 85 40
4:00:41 12/25/2012 12 25 2012 4 663 522805 4818365 195 40
0:00:33 2/6/2011 2 6 2011 0 638 523573 4818368 193 40
2:00:15 1/9/2014 1 9 2014 2 909 525418 4818375 88 40
0:00:56 4/15/2012 4 15 2012 0 671 522639 4818365 195 40
2:00:46 3/10/2011 3 10 2011 2 655 523238 4818367 193 40
10:01:11 1/31/2011 1 31 2011 10 654 522283 4818364 196 40
10:01:59 1/31/2011 1 31 2011 10 657 522330 4818364 196 40
12:00:55 2/10/2014 2 10 2014 12 908 524086 4818370 124 39
12:00:48 1/14/2013 1 14 2013 12 680 521925 4818363 197 40
8:00:55 4/23/2009 4 23 2009 8 639 522631 4818365 195 40
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22:00:47 3/18/2011 3 18 2011 22 668 521581 4818362 198 40
18:00:41 1/10/2011 1 10 2011 18 642 524687 4818373 86 40
4:00:57 12/7/2010 12 7 2010 4 647 523777 4818369 192 40
18:00:44 4/6/2011 4 6 2011 18 660 525913 4818377 85 40
2:00:53 1/10/2011 1 10 2011 2 654 522053 4818364 196 40
18:00:55 1/13/2013 1 13 2013 18 680 521031 4818360 199 40
22:00:44 4/11/2012 4 11 2012 22 675 525766 4818377 85 40
6:00:49 1/4/2009 1 4 2009 6 635 521548 4818362 198 40
6:01:12 3/5/2013 3 5 2013 6 677 521472 4818362 198 40
8:00:06 1/30/2011 1 30 2011 8 641 521776 4818363 197 40
22:00:41 1/29/2009 1 29 2009 22 632 522128 4818364 196 40
6:00:54 12/23/2010 12 23 2010 6 647 523758 4818370 192 40
8:00:50 1/3/2009 1 3 2009 8 633 523987 4818370 192 40
22:00:48 2/9/2013 2 9 2013 22 663 523303 4818368 193 40
2:00:53 12/21/2010 12 21 2010 2 638 523343 4818368 193 40
8:00:47 2/5/2013 2 5 2013 8 663 524191 4818371 124 39
14:00:54 1/17/2009 1 17 2009 14 634 524151 4818371 124 39
6:01:37 3/28/2008 3 28 2008 6 633 521616 4818363 197 40
18:00:54 2/12/2009 2 12 2009 18 637 523267 4818368 193 40
0:00:30 4/15/2011 4 15 2011 0 655 525178 4818375 87 40
6:00:51 12/2/2012 12 2 2012 6 670 523360 4818368 193 40
18:01:05 2/14/2011 2 14 2011 18 646 523757 4818370 192 40
10:00:55 1/28/2011 1 28 2011 10 650 524542 4818373 86 40
4:00:33 12/9/2011 12 9 2011 4 667 524568 4818373 86 40
8:00:43 1/13/2011 1 13 2011 8 650 524308 4818372 124 39
18:00:50 12/28/2012 12 28 2012 18 671 522225 4818365 196 40
16:00:23 12/30/2008 12 30 2008 16 635 521768 4818363 197 40
2:00:53 12/7/2010 12 7 2010 2 647 523774 4818370 192 40
18:00:43 2/4/2009 2 4 2009 18 633 524348 4818372 124 39
4:00:15 1/20/2012 1 20 2012 4 663 523624 4818370 192 40
2:01:12 2/14/2011 2 14 2011 2 801 524314 4818372 124 39
10:00:44 1/17/2009 1 17 2009 10 634 524148 4818372 124 39
10:00:48 2/15/2014 2 15 2014 10 916 521388 4818362 198 40
2:00:53 3/21/2010 3 21 2010 2 653 521307 4818362 198 40
16:00:42 2/15/2010 2 15 2010 16 633 524248 4818372 124 39
2:00:48 12/11/2013 12 11 2013 2 908 522299 4818365 196 40
12:00:54 2/25/2013 2 25 2013 12 679 522143 4818365 196 40
18:00:42 4/18/2011 4 18 2011 18 658 525139 4818376 87 40
2:00:55 4/18/2014 4 18 2014 2 907 522617 4818367 195 40
22:01:26 2/20/2013 2 20 2013 22 679 521487 4818363 198 40
12:00:50 2/11/2014 2 11 2014 12 908 525003 4818375 87 40
6:00:48 3/24/2009 3 24 2009 6 643 522149 4818365 196 40
10:01:12 1/26/2011 1 26 2011 10 638 522307 4818366 196 40
20:00:43 4/5/2012 4 5 2012 20 658 522465 4818366 195 40
0:00:14 12/23/2012 12 23 2012 0 663 522631 4818367 195 40
18:00:48 2/25/2014 2 25 2014 18 914 521248 4818362 198 40
0:00:27 3/31/2008 3 31 2008 0 632 523544 4818370 193 40
22:00:48 3/18/2014 3 18 2014 22 908 522841 4818368 194 40
8:00:49 1/30/2011 1 30 2011 8 647 521590 4818364 198 40
8:00:47 2/22/2010 2 22 2010 8 640 525542 4818377 88 40
18:00:54 3/15/2010 3 15 2010 18 643 521553 4818364 198 40
0:00:30 12/20/2013 12 20 2013 0 908 522135 4818365 196 40
16:00:54 1/11/2011 1 11 2011 16 646 522782 4818368 195 40
22:00:53 12/26/2010 12 26 2010 22 646 523429 4818370 193 40
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0:00:42 3/29/2011 3 29 2011 0 659 524643 4818374 86 40
18:00:51 5/5/2009 5 5 2009 18 644 523291 4818369 193 40
2:00:48 2/14/2010 2 14 2010 2 646 523865 4818371 192 40
10:00:42 3/20/2010 3 20 2010 10 638 521311 4818363 198 40
4:00:21 4/2/2008 4 2 2008 4 632 521642 4818364 197 40
12:00:56 3/27/2013 3 27 2013 12 677 521837 4818365 197 40
4:00:56 4/15/2012 4 15 2012 4 671 522455 4818367 195 40
10:00:54 1/25/2014 1 25 2014 10 671 521916 4818365 197 40
10:00:53 4/23/2013 4 23 2013 10 671 521464 4818363 198 40
2:00:48 4/12/2010 4 12 2010 2 651 524643 4818374 86 40
10:00:55 12/18/2008 12 18 2008 10 637 521939 4818365 197 40
22:00:54 12/28/2012 12 28 2012 22 679 522783 4818368 195 40
22:00:54 4/1/2013 4 1 2013 22 677 524709 4818375 86 40
2:00:26 2/11/2013 2 11 2013 2 680 523968 4818372 192 40
2:00:48 4/3/2014 4 3 2014 2 913 524344 4818373 124 39
4:00:41 2/11/2009 2 11 2009 4 632 521772 4818365 197 40
4:00:56 3/7/2014 3 7 2014 4 917 521488 4818364 198 40
6:00:36 3/3/2011 3 3 2011 6 650 523298 4818370 193 40
18:00:23 4/15/2009 4 15 2009 18 644 525270 4818377 88 40
16:00:24 3/31/2011 3 31 2011 16 655 521242 4818363 198 40
8:00:40 3/20/2013 3 20 2013 8 679 521962 4818365 197 40
0:00:48 1/20/2012 1 20 2012 0 663 523629 4818371 192 40
8:01:12 3/15/2010 3 15 2010 8 641 521869 4818365 197 40
6:00:47 2/13/2011 2 13 2011 6 642 524116 4818373 124 39
10:00:30 3/9/2014 3 9 2014 10 907 521559 4818364 198 40
4:00:53 2/14/2010 2 14 2010 4 646 523881 4818372 192 40
2:00:31 2/25/2011 2 25 2011 2 653 522562 4818368 195 40
10:00:53 1/14/2013 1 14 2013 10 680 521912 4818365 197 40
4:00:53 3/16/2010 3 16 2010 4 643 522364 4818367 196 40
18:00:55 2/6/2011 2 6 2011 18 657 523322 4818370 193 40
10:00:24 2/26/2011 2 26 2011 10 653 521337 4818364 198 40
10:00:47 12/28/2009 12 28 2009 10 641 521376 4818364 198 40
12:00:49 2/13/2009 2 13 2009 12 632 525412 4818378 88 40
4:00:42 3/2/2010 3 2 2010 4 647 522243 4818367 196 40
0:00:38 11/28/2010 11 28 2010 0 643 522744 4818368 195 40
4:00:42 12/21/2010 12 21 2010 4 638 523345 4818370 193 40
0:00:49 4/17/2008 4 17 2008 0 633 520919 4818362 199 40
18:01:40 2/18/2010 2 18 2010 18 633 523860 4818372 192 40
18:00:56 1/16/2011 1 16 2011 18 647 523478 4818371 193 40
14:00:25 3/24/2011 3 24 2011 14 658 522278 4818367 196 40
2:00:30 3/16/2009 3 16 2009 2 637 523224 4818370 193 40
18:01:23 2/8/2011 2 8 2011 18 638 523329 4818371 193 40
2:00:53 12/31/2009 12 31 2009 2 633 523561 4818371 193 40
0:00:48 3/11/2010 3 11 2010 0 642 525839 4818380 85 40
6:00:57 2/23/2010 2 23 2010 6 646 525267 4818378 88 40
18:00:54 3/10/2010 3 10 2010 18 639 525626 4818379 85 40
2:00:47 2/25/2011 2 25 2011 2 642 523513 4818371 193 40
14:00:14 1/29/2012 1 29 2012 14 663 522011 4818366 196 40
22:00:54 3/30/2009 3 30 2009 22 633 521486 4818365 198 40
10:00:51 2/16/2009 2 16 2009 10 633 521268 4818364 198 40
18:00:55 12/28/2013 12 28 2013 18 917 523011 4818370 194 40
22:00:25 4/14/2011 4 14 2011 22 659 525865 4818380 85 40
6:00:46 1/10/2011 1 10 2011 6 654 522054 4818367 196 40
6:00:54 3/21/2014 3 21 2014 6 917 525608 4818379 88 40
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8:00:53 2/14/2009 2 14 2009 8 637 525364 4818378 88 40
18:00:57 1/13/2013 1 13 2013 18 677 521117 4818364 199 40
16:00:40 4/14/2010 4 14 2010 16 654 522303 4818368 196 40
6:00:43 1/23/2011 1 23 2011 6 639 524171 4818374 124 39
4:00:39 3/24/2009 3 24 2009 4 643 522153 4818367 196 40
22:00:47 4/3/2011 4 3 2011 22 665 525195 4818378 87 40
20:00:25 12/24/2011 12 24 2011 20 658 521408 4818365 198 40
22:02:51 2/13/2010 2 13 2010 22 646 523866 4818373 192 40
6:00:47 3/27/2010 3 27 2010 6 801 525003 4818377 87 40
6:00:56 3/18/2014 3 18 2014 6 909 522216 4818368 196 40
18:00:54 2/20/2012 2 20 2012 18 663 526731 4818384 83 40
10:01:03 2/26/2013 2 26 2013 10 679 522301 4818368 196 40
22:00:21 3/30/2009 3 30 2009 22 635 521499 4818365 198 40
12:00:58 1/27/2011 1 27 2011 12 638 522360 4818368 196 40
20:00:36 3/19/2014 3 19 2014 20 908 524563 4818376 86 40
4:00:43 2/27/2012 2 27 2012 4 658 521928 4818367 197 40
10:00:49 2/26/2012 2 26 2012 10 658 522485 4818369 195 40
6:00:39 3/29/2012 3 29 2012 6 676 523276 4818371 193 40
18:00:50 2/10/2009 2 10 2009 18 632 521669 4818366 197 40
10:00:43 2/15/2011 2 15 2011 10 641 522305 4818368 196 40
18:00:44 2/15/2011 2 15 2011 18 801 524574 4818376 86 40
6:00:55 2/14/2014 2 14 2014 6 908 525423 4818379 88 40
4:00:47 3/5/2013 3 5 2013 4 677 521465 4818365 198 40
0:00:53 1/26/2011 1 26 2011 0 801 523641 4818373 192 40
4:00:48 4/3/2014 4 3 2014 4 916 525352 4818379 88 40
12:00:54 4/9/2011 4 9 2011 12 801 522152 4818368 196 40
12:00:41 1/14/2013 1 14 2013 12 665 521960 4818367 197 40
22:00:40 1/19/2014 1 19 2014 22 679 524023 4818374 124 39
10:00:54 3/16/2010 3 16 2010 10 639 521669 4818366 197 40
4:00:42 11/26/2011 11 26 2011 4 667 522748 4818370 195 40
0:00:53 3/3/2011 3 3 2011 0 650 523294 4818372 193 40
22:00:48 4/27/2009 4 27 2009 22 640 525959 4818381 85 40
14:00:48 1/2/2014 1 2 2014 14 671 521137 4818365 199 40
16:00:48 2/9/2014 2 9 2014 16 907 524934 4818378 87 40
6:00:43 3/15/2014 3 15 2014 6 917 525251 4818379 88 40
10:01:22 12/29/2009 12 29 2009 10 646 521365 4818365 198 40
10:00:54 1/28/2011 1 28 2011 10 657 521746 4818367 197 40
12:00:53 2/7/2013 2 7 2013 12 677 521348 4818365 198 40
2:00:47 12/10/2008 12 10 2008 2 633 525807 4818381 85 40
18:00:54 2/25/2010 2 25 2010 18 640 525445 4818380 88 40
0:00:48 4/15/2011 4 15 2011 0 669 525182 4818379 87 40
16:01:12 3/6/2014 3 6 2014 16 679 521364 4818366 198 40
16:00:24 4/18/2008 4 18 2008 16 633 521318 4818365 198 40
2:00:47 12/18/2012 12 18 2012 2 670 524452 4818376 86 40
2:00:30 3/3/2011 3 3 2011 2 650 523293 4818372 193 40
0:00:40 2/14/2010 2 14 2010 0 646 523867 4818374 192 40
4:00:41 2/9/2011 2 9 2011 4 638 523321 4818372 193 40
16:00:53 4/5/2014 4 5 2014 16 907 522070 4818368 196 40
14:00:31 3/3/2014 3 3 2014 14 907 524620 4818377 86 40
12:00:43 12/29/2009 12 29 2009 12 633 521427 4818366 198 40
6:00:20 2/27/2012 2 27 2012 6 658 521933 4818368 197 40
16:00:37 1/13/2013 1 13 2013 16 677 521244 4818366 198 40
4:00:53 1/1/2013 1 1 2013 4 675 523489 4818373 193 40
2:00:50 5/19/2011 5 19 2011 2 667 522817 4818371 194 40
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6:00:54 3/19/2014 3 19 2014 6 908 522817 4818371 194 40
0:00:47 4/2/2013 4 2 2013 0 677 524711 4818377 86 40
6:00:49 4/7/2012 4 7 2012 6 679 525744 4818381 85 40
4:00:54 4/9/2011 4 9 2011 4 668 521693 4818367 197 40
2:00:25 11/30/2010 11 30 2010 2 646 525269 4818380 88 40
16:00:48 3/20/2010 3 20 2010 16 655 521478 4818366 198 40
6:00:13 11/18/2010 11 18 2010 6 650 523452 4818373 193 40
4:00:42 2/2/2010 2 2 2010 4 640 523592 4818374 193 40
8:00:53 3/29/2011 3 29 2011 8 655 522320 4818369 196 40
6:00:48 3/6/2013 3 6 2013 6 671 521936 4818368 197 40
8:00:14 4/7/2009 4 7 2009 8 634 521685 4818367 197 40
6:00:26 1/5/2009 1 5 2009 6 634 521293 4818366 198 40
0:00:47 12/29/2008 12 29 2008 0 633 523394 4818373 193 40
20:01:01 4/16/2011 4 16 2011 20 666 526068 4818383 84 40
22:00:53 12/20/2010 12 20 2010 22 638 523360 4818373 193 40
10:00:56 2/24/2009 2 24 2009 10 634 522301 4818369 196 40
4:00:54 3/3/2011 3 3 2011 4 650 523296 4818373 193 40
10:01:12 3/11/2010 3 11 2010 10 641 521957 4818368 197 40
12:00:42 12/24/2010 12 24 2010 12 650 523574 4818374 193 40
12:00:48 1/14/2013 1 14 2013 12 677 521743 4818368 197 40
22:00:53 3/10/2010 3 10 2010 22 642 525837 4818382 85 40
8:00:44 1/5/2009 1 5 2009 8 634 521294 4818366 198 40
12:00:47 12/21/2010 12 21 2010 12 650 521560 4818367 198 40
22:00:40 2/10/2013 2 10 2013 22 663 523907 4818375 192 40
4:00:54 12/26/2012 12 26 2012 4 680 520854 4818365 199 40
18:01:18 4/10/2013 4 10 2013 18 677 522176 4818369 196 40
0:00:15 2/4/2011 2 4 2011 0 801 522992 4818372 194 40
2:00:38 12/10/2012 12 10 2012 2 675 525508 4818381 88 40
2:00:53 2/11/2009 2 11 2009 2 632 521778 4818368 197 40
12:01:12 12/29/2010 12 29 2010 12 638 523518 4818374 193 40
6:01:23 12/7/2010 12 7 2010 6 647 523784 4818375 192 40
18:00:14 4/12/2012 4 12 2012 18 676 525692 4818382 85 40
8:00:47 3/3/2011 3 3 2011 8 650 523544 4818374 193 40
10:00:43 1/29/2010 1 29 2010 10 641 520658 4818365 200 39
6:00:28 3/20/2012 3 20 2012 6 666 521509 4818368 198 40
12:00:54 2/27/2013 2 27 2013 12 679 521666 4818368 197 40
10:00:25 4/9/2011 4 9 2011 10 663 521858 4818369 197 40
22:00:54 4/20/2014 4 20 2014 22 913 522820 4818372 194 40
22:00:41 1/13/2010 1 13 2010 22 633 521008 4818366 199 40
16:00:47 11/27/2010 11 27 2010 16 647 521423 4818367 198 40
0:00:54 2/24/2011 2 24 2011 0 647 523304 4818374 193 40
0:01:20 3/31/2009 3 31 2009 0 633 521490 4818368 198 40
2:00:56 1/5/2009 1 5 2009 2 634 521283 4818367 198 40
22:00:47 4/14/2012 4 14 2012 22 671 522633 4818371 195 40
18:00:50 12/5/2010 12 5 2010 18 801 523062 4818373 194 40
8:00:53 4/2/2008 4 2 2008 8 632 522022 4818369 196 40
10:00:41 2/2/2014 2 2 2014 10 671 521720 4818369 197 40
22:00:24 12/26/2009 12 26 2009 22 633 521255 4818367 198 40
4:01:12 3/8/2010 3 8 2010 4 639 524513 4818378 86 40
16:00:48 2/6/2010 2 6 2010 16 633 525206 4818381 87 40
6:00:53 11/28/2010 11 28 2010 6 643 522684 4818372 195 40
8:00:06 4/28/2011 4 28 2011 8 655 522515 4818371 195 40
18:00:44 12/9/2012 12 9 2012 18 677 525016 4818380 87 40
16:00:21 1/13/2013 1 13 2013 16 658 521182 4818367 199 40
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22:00:30 4/6/2009 4 6 2009 22 639 521521 4818368 198 40
8:00:29 2/1/2011 2 1 2011 8 801 522309 4818371 196 40
16:00:40 1/22/2011 1 22 2011 16 657 521101 4818367 199 40
8:00:26 4/28/2011 4 28 2011 8 664 522284 4818371 196 40
8:00:57 1/23/2011 1 23 2011 8 639 524174 4818377 124 39
14:00:50 2/10/2009 2 10 2009 14 637 524839 4818380 87 40
4:01:11 4/21/2009 4 21 2009 4 646 522990 4818373 194 40
0:00:43 12/10/2012 12 10 2012 0 677 524995 4818380 87 40
0:00:50 1/31/2014 1 31 2014 0 908 523378 4818375 193 40
22:00:41 10/26/2008 10 26 2008 22 637 522486 4818372 195 40
4:00:55 12/24/2012 12 24 2012 4 679 524838 4818380 87 40
0:00:47 3/22/2008 3 22 2008 0 635 521712 4818369 197 40
20:00:53 1/19/2014 1 19 2014 20 679 524026 4818377 124 39
4:00:42 2/14/2011 2 14 2011 4 801 524312 4818378 124 39
14:00:23 2/1/2010 2 1 2010 14 633 522953 4818373 194 40
16:00:49 1/8/2010 1 8 2010 16 641 521424 4818368 198 40
0:00:53 1/9/2009 1 9 2009 0 635 523808 4818376 192 40
6:00:47 2/18/2011 2 18 2011 6 639 525506 4818383 88 40
22:00:44 2/3/2011 2 3 2011 22 801 522992 4818374 194 40
0:00:53 12/9/2010 12 9 2010 0 647 523687 4818376 192 40
14:00:48 1/24/2011 1 24 2011 14 650 523894 4818377 192 40
0:01:16 12/31/2009 12 31 2009 0 638 523077 4818374 194 40
22:00:47 2/23/2011 2 23 2011 22 647 523303 4818375 193 40
0:00:47 4/4/2011 4 4 2011 0 665 525193 4818382 87 40
0:00:47 4/15/2011 4 15 2011 0 666 525844 4818384 85 40
8:01:12 4/1/2010 4 1 2010 8 646 524438 4818379 86 40
18:00:54 2/13/2010 2 13 2010 18 646 523866 4818377 192 40
16:00:51 1/8/2011 1 8 2011 16 639 524094 4818378 124 39
6:00:41 1/30/2010 1 30 2010 6 647 520446 4818366 200 39
8:00:54 3/25/2011 3 25 2011 8 801 522640 4818373 195 40
6:00:48 4/14/2009 4 14 2009 6 642 526607 4818387 83 40
14:00:48 4/8/2013 4 8 2013 14 658 522028 4818371 196 40
8:00:36 12/20/2010 12 20 2010 8 801 523559 4818376 193 40
6:00:53 3/2/2010 3 2 2010 6 647 522242 4818372 196 40
12:00:57 1/22/2011 1 22 2011 12 650 525038 4818381 87 40
18:00:48 2/12/2010 2 12 2010 18 639 526242 4818386 84 40
6:00:38 11/21/2013 11 21 2013 6 907 525998 4818385 85 40
16:00:44 1/5/2013 1 5 2013 16 680 521238 4818368 198 40
22:00:55 2/3/2011 2 3 2011 22 657 522890 4818374 194 40
22:00:36 1/3/2012 1 3 2012 22 663 522175 4818371 196 40
8:00:56 4/30/2011 4 30 2011 8 654 521298 4818369 198 40
0:00:42 12/15/2013 12 15 2013 0 909 525215 4818382 88 40
20:00:56 3/19/2014 3 19 2014 20 913 526812 4818389 83 40
6:00:44 4/25/2009 4 25 2009 6 634 522887 4818374 194 40
16:00:41 2/28/2012 2 28 2012 16 663 523821 4818377 192 40
12:00:20 1/17/2009 1 17 2009 12 634 524149 4818378 124 39
8:00:47 2/2/2010 2 2 2010 8 633 523348 4818376 193 40
2:00:27 2/6/2014 2 6 2014 2 907 523894 4818378 192 40
6:00:41 3/14/2009 3 14 2009 6 643 522210 4818372 196 40
12:00:47 1/30/2010 1 30 2010 12 641 521405 4818369 198 40
18:00:48 4/7/2009 4 7 2009 18 643 524571 4818380 86 40
10:00:45 12/29/2010 12 29 2010 10 638 523521 4818376 193 40
16:00:50 1/3/2011 1 3 2011 16 642 524819 4818381 87 40
10:00:53 1/27/2011 1 27 2011 10 650 524452 4818380 86 40
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18:00:50 3/17/2010 3 17 2010 18 801 522332 4818372 196 40
4:00:23 1/5/2009 1 5 2009 4 634 521285 4818369 198 40
22:00:20 4/11/2009 4 11 2009 22 642 526145 4818386 84 40
12:00:57 2/8/2011 2 8 2011 12 642 525423 4818384 88 40
12:00:56 2/20/2011 2 20 2011 12 638 521932 4818371 197 40
18:00:54 2/6/2009 2 6 2009 18 633 525058 4818382 87 40
12:00:42 3/6/2011 3 6 2011 12 650 521565 4818370 198 40
6:01:13 11/21/2013 11 21 2013 6 914 526180 4818387 84 40
4:01:07 4/25/2013 4 25 2013 4 679 522077 4818372 196 40
8:00:57 2/16/2014 2 16 2014 8 916 521518 4818370 198 40
14:00:54 2/17/2013 2 17 2013 14 677 521196 4818369 199 40
12:00:36 3/15/2013 3 15 2013 12 658 522142 4818372 196 40
8:00:54 3/30/2011 3 30 2011 8 655 522343 4818373 196 40
0:00:49 3/17/2014 3 17 2014 0 918 526166 4818387 84 40
18:00:56 1/27/2011 1 27 2011 18 642 523925 4818378 192 40
10:00:44 1/1/2011 1 1 2011 10 646 522202 4818373 196 40
8:00:53 1/13/2010 1 13 2010 8 638 522549 4818374 195 40
0:00:53 1/12/2013 1 12 2013 0 679 523583 4818377 193 40
8:00:32 11/28/2010 11 28 2010 8 657 520762 4818368 200 39
4:00:21 3/19/2014 3 19 2014 4 908 522821 4818375 194 40
0:00:53 4/7/2009 4 7 2009 0 639 521528 4818371 198 40
0:00:41 1/1/2013 1 1 2013 0 675 523485 4818377 193 40
8:00:21 3/22/2010 3 22 2010 8 642 523890 4818379 192 40
8:00:41 4/4/2009 4 4 2009 8 633 522031 4818372 196 40
12:00:11 1/19/2009 1 19 2009 12 632 521806 4818372 197 40
8:00:48 2/11/2009 2 11 2009 8 632 521808 4818372 197 40
6:00:53 12/9/2011 12 9 2011 6 667 524413 4818381 86 40
16:00:49 1/8/2009 1 8 2009 16 635 523814 4818379 192 40
16:01:11 2/4/2012 2 4 2012 16 663 525161 4818383 87 40
16:01:00 2/10/2012 2 10 2012 16 663 525416 4818384 88 40
16:00:53 4/1/2009 4 1 2009 16 634 522523 4818374 195 40
8:00:53 3/7/2011 3 7 2011 8 654 522068 4818373 196 40
14:00:24 2/11/2012 2 11 2012 14 663 525523 4818385 88 40
6:00:53 12/9/2010 12 9 2010 6 647 523803 4818379 192 40
4:00:56 2/27/2009 2 27 2009 4 633 521701 4818372 197 40
20:00:20 3/25/2013 3 25 2013 20 658 525088 4818383 87 40
0:00:27 1/29/2011 1 29 2011 0 650 523769 4818379 192 40
10:00:48 1/13/2014 1 13 2014 10 917 524083 4818380 124 39
22:00:54 1/3/2014 1 3 2014 22 909 523781 4818379 192 40
0:00:24 1/14/2010 1 14 2010 0 633 520872 4818369 199 40
10:01:11 12/29/2009 12 29 2009 10 638 521470 4818371 198 40
16:00:41 1/11/2011 1 11 2011 16 642 524030 4818380 124 39
10:00:45 1/8/2013 1 8 2013 10 665 523787 4818379 192 40
8:00:23 1/12/2014 1 12 2014 8 908 523479 4818378 193 40
2:00:16 1/29/2010 1 29 2010 2 641 520488 4818368 200 39
22:00:54 4/14/2011 4 14 2011 22 669 525179 4818384 87 40
0:00:51 12/2/2010 12 2 2010 0 653 523372 4818377 193 40
8:00:47 12/18/2012 12 18 2012 8 670 524605 4818382 86 40
16:00:50 3/30/2008 3 30 2008 16 633 524014 4818380 124 39
18:00:54 3/12/2009 3 12 2009 18 640 521655 4818372 197 40
8:00:47 1/1/2010 1 1 2010 8 638 523539 4818378 193 40
10:00:41 4/16/2011 4 16 2011 10 655 522771 4818376 195 40
18:01:13 3/9/2014 3 9 2014 18 908 524597 4818382 86 40
14:00:48 2/10/2012 2 10 2012 14 665 525772 4818386 85 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:42 12/31/2010 12 31 2010 12 801 522780 4818376 195 40
18:00:55 4/7/2012 4 7 2012 18 672 524960 4818383 87 40
10:00:45 1/6/2009 1 6 2009 10 633 522898 4818376 194 40
20:00:48 12/18/2013 12 18 2013 20 907 525665 4818386 85 40
18:00:54 12/27/2010 12 27 2010 18 642 526687 4818390 83 40
4:00:42 1/29/2010 1 29 2010 4 641 520451 4818368 200 39
12:00:20 2/6/2010 2 6 2010 12 640 521560 4818372 198 40
8:00:54 1/10/2011 1 10 2011 8 654 522094 4818374 196 40
12:00:27 12/21/2008 12 21 2008 12 634 524276 4818381 124 39
2:00:53 12/26/2009 12 26 2009 2 643 522501 4818375 195 40
0:00:57 12/30/2009 12 30 2009 0 644 522710 4818376 195 40
0:00:44 4/15/2011 4 15 2011 0 663 525182 4818385 87 40
2:00:56 3/1/2013 3 1 2013 2 663 523244 4818378 193 40
2:00:54 2/27/2012 2 27 2012 2 663 521789 4818373 197 40
6:01:00 12/8/2010 12 8 2010 6 654 523685 4818379 192 40
18:00:54 3/10/2010 3 10 2010 18 642 525836 4818387 85 40
20:00:26 4/1/2014 4 1 2014 20 679 521869 4818373 197 40
18:00:54 2/4/2011 2 4 2011 18 638 523980 4818380 192 40
16:00:42 2/19/2012 2 19 2012 16 658 521514 4818372 198 40
2:00:55 3/19/2011 3 19 2011 2 665 521274 4818371 198 40
18:01:46 3/24/2010 3 24 2010 18 647 520448 4818369 200 39
0:00:42 2/10/2010 2 10 2010 0 633 525222 4818385 88 40
8:00:53 3/2/2010 3 2 2010 8 647 522240 4818375 196 40
6:00:53 12/7/2013 12 7 2013 6 917 526151 4818389 84 40
18:00:55 12/20/2008 12 20 2008 18 634 524654 4818383 86 40
2:00:52 3/19/2010 3 19 2010 2 656 522641 4818376 195 40
10:00:28 2/10/2010 2 10 2010 10 643 524830 4818384 87 40
8:00:47 4/20/2012 4 20 2012 8 670 524602 4818383 86 40
12:00:41 1/22/2011 1 22 2011 12 654 521787 4818373 197 40
10:00:54 1/28/2011 1 28 2011 10 655 522066 4818374 196 40
2:00:47 4/21/2009 4 21 2009 2 646 522996 4818377 194 40
18:00:14 1/8/2009 1 8 2009 18 635 523782 4818380 192 40
10:00:41 4/17/2011 4 17 2011 10 667 522720 4818377 195 40
8:00:52 4/17/2011 4 17 2011 8 650 525613 4818387 88 40
22:00:23 1/8/2010 1 8 2010 22 641 520540 4818370 200 39
8:00:43 4/12/2010 4 12 2010 8 643 521906 4818374 197 40
0:00:47 3/8/2009 3 8 2009 0 637 523429 4818379 193 40
10:00:54 3/7/2011 3 7 2011 10 655 521847 4818374 197 40
10:01:50 1/1/2012 1 1 2012 10 641 524257 4818382 124 39
16:00:50 1/5/2009 1 5 2009 16 633 522366 4818376 196 40
0:00:56 4/6/2012 4 6 2012 0 672 525786 4818388 85 40
4:00:50 3/29/2011 3 29 2011 4 662 524645 4818384 86 40
12:00:41 4/1/2012 4 1 2012 12 676 525571 4818387 88 40
4:00:47 12/8/2010 12 8 2010 4 655 523788 4818381 192 40
10:00:54 2/6/2010 2 6 2010 10 640 521548 4818373 198 40
16:00:53 4/10/2011 4 10 2011 16 801 522825 4818377 194 40
14:00:47 1/5/2013 1 5 2013 14 675 524043 4818382 124 39
4:00:56 12/13/2012 12 13 2012 4 680 522232 4818375 196 40
2:00:54 1/19/2010 1 19 2010 2 644 525475 4818387 88 40
14:00:54 1/30/2010 1 30 2010 14 641 521369 4818373 198 40
16:00:55 1/6/2010 1 6 2010 16 643 521383 4818373 198 40
6:00:15 4/23/2008 4 23 2008 6 633 522281 4818376 196 40
4:00:19 1/30/2011 1 30 2011 4 657 521792 4818374 197 40
16:00:56 2/22/2014 2 22 2014 16 917 521194 4818372 199 40
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18:00:51 2/6/2010 2 6 2010 18 633 525222 4818386 88 40
14:00:54 4/23/2014 4 23 2014 14 913 521732 4818374 197 40
10:01:23 3/18/2014 3 18 2014 10 914 521898 4818375 197 40
12:00:49 2/4/2012 2 4 2012 12 665 524941 4818385 87 40
2:02:13 1/25/2011 1 25 2011 2 646 521140 4818372 199 40
0:00:53 12/21/2010 12 21 2010 0 638 523349 4818380 193 40
22:00:54 2/14/2011 2 14 2011 22 646 523856 4818382 192 40
10:02:54 4/2/2010 4 2 2010 10 650 522175 4818376 196 40
8:00:54 2/12/2009 2 12 2009 8 634 522036 4818375 196 40
14:00:44 1/11/2011 1 11 2011 14 642 524017 4818382 124 39
0:00:54 3/29/2011 3 29 2011 0 662 524645 4818384 86 40
16:00:47 1/10/2013 1 10 2013 16 663 524278 4818383 124 39
10:00:41 1/28/2011 1 28 2011 10 646 524711 4818385 86 40
2:00:41 4/6/2012 4 6 2012 2 672 525784 4818389 85 40
2:00:54 3/8/2010 3 8 2010 2 639 524473 4818384 86 40
0:00:53 1/12/2009 1 12 2009 0 635 523546 4818381 193 40
10:00:47 3/10/2013 3 10 2013 10 658 521371 4818373 198 40
12:00:49 4/25/2011 4 25 2011 12 665 522348 4818377 196 40
18:00:53 3/5/2012 3 5 2012 18 663 523628 4818381 192 40
16:00:48 2/24/2014 2 24 2014 16 908 524267 4818383 124 39
6:00:54 12/19/2013 12 19 2013 6 908 522292 4818376 196 40
4:00:54 2/16/2013 2 16 2013 4 663 523546 4818381 193 40
12:00:56 1/8/2013 1 8 2013 12 665 523812 4818382 192 40
22:00:55 12/17/2008 12 17 2008 22 632 522970 4818379 194 40
12:00:42 12/31/2010 12 31 2010 12 642 524220 4818383 124 39
10:00:30 12/25/2012 12 25 2012 10 663 522301 4818377 196 40
10:01:08 2/8/2011 2 8 2011 10 657 525441 4818388 88 40
6:00:58 2/14/2010 2 14 2010 6 646 523901 4818382 192 40
2:00:47 5/19/2011 5 19 2011 2 657 522826 4818378 194 40
22:00:47 2/28/2013 2 28 2013 22 663 523290 4818380 193 40
10:01:11 2/21/2011 2 21 2011 10 801 521488 4818374 198 40
16:00:40 1/29/2012 1 29 2012 16 663 522008 4818376 196 40
22:01:10 3/14/2010 3 14 2010 22 801 521478 4818374 198 40
0:00:53 3/22/2008 3 22 2008 0 632 521638 4818375 197 40
6:00:54 3/25/2010 3 25 2010 6 646 522381 4818377 196 40
8:00:41 3/24/2010 3 24 2010 8 656 521509 4818374 198 40
4:00:42 3/14/2009 3 14 2009 4 643 522209 4818377 196 40
2:00:53 3/25/2010 3 25 2010 2 646 522381 4818377 196 40
10:00:54 3/22/2010 3 22 2010 10 640 522353 4818377 196 40
16:00:53 2/28/2012 2 28 2012 16 665 523788 4818382 192 40
10:00:49 3/5/2014 3 5 2014 10 907 522235 4818377 196 40
0:00:50 4/12/2009 4 12 2009 0 642 526149 4818391 84 40
14:00:44 12/21/2008 12 21 2008 14 634 524278 4818384 124 39
18:00:45 4/7/2009 4 7 2009 18 644 524570 4818385 86 40
2:00:23 2/13/2010 2 13 2010 2 633 524103 4818383 124 39
14:00:36 12/28/2009 12 28 2009 14 641 521385 4818374 198 40
8:00:46 12/25/2013 12 25 2013 8 907 522927 4818379 194 40
22:00:25 12/24/2011 12 24 2011 22 658 521405 4818374 198 40
22:00:55 3/16/2014 3 16 2014 22 918 526149 4818391 84 40
14:00:41 1/29/2014 1 29 2014 14 909 521157 4818373 199 40
14:00:20 1/10/2012 1 10 2012 14 658 524315 4818384 124 39
14:00:56 2/6/2010 2 6 2010 14 640 521555 4818375 198 40
2:00:54 3/20/2009 3 20 2009 2 639 521428 4818375 198 40
16:00:54 3/12/2010 3 12 2010 16 644 521505 4818375 198 40
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22:00:46 4/14/2011 4 14 2011 22 663 525182 4818388 87 40
22:00:47 1/30/2010 1 30 2010 22 641 520570 4818372 200 39
0:00:48 2/21/2010 2 21 2010 0 640 525674 4818389 85 40
2:00:45 3/23/2014 3 23 2014 2 916 522731 4818379 195 40
20:00:45 1/19/2012 1 19 2012 20 663 523677 4818382 192 40
0:00:48 12/23/2012 12 23 2012 0 665 522316 4818378 196 40
6:00:42 3/7/2011 3 7 2011 6 655 521779 4818376 197 40
6:00:53 2/16/2014 2 16 2014 6 916 521522 4818375 198 40
4:01:06 4/14/2009 4 14 2009 4 642 526564 4818393 83 40
10:01:41 4/12/2012 4 12 2012 10 674 522392 4818378 196 40
4:00:47 4/21/2009 4 21 2009 4 640 525041 4818387 87 40
4:00:54 1/19/2010 1 19 2010 4 644 525469 4818389 88 40
6:00:42 2/16/2013 2 16 2013 6 663 523546 4818382 193 40
8:00:47 1/30/2010 1 30 2010 8 647 520467 4818372 200 39
4:00:50 2/13/2010 2 13 2010 4 633 524097 4818384 124 39
8:00:54 4/23/2008 4 23 2008 8 633 522319 4818378 196 40
14:00:54 4/1/2009 4 1 2009 14 634 522523 4818379 195 40
2:00:42 4/7/2014 4 7 2014 2 909 524459 4818385 86 40
18:00:55 1/27/2013 1 27 2013 18 680 521286 4818375 198 40
22:00:41 3/28/2011 3 28 2011 22 662 524647 4818386 86 40
6:00:49 3/24/2014 3 24 2014 6 914 521866 4818377 197 40
14:00:42 3/30/2009 3 30 2009 14 646 522386 4818378 196 40
10:00:43 4/19/2009 4 19 2009 10 644 522709 4818379 195 40
16:00:54 2/10/2013 2 10 2013 16 663 525216 4818388 88 40
14:01:26 3/27/2008 3 27 2008 14 636 521375 4818375 198 40
8:00:12 4/13/2014 4 13 2014 8 908 522025 4818377 196 40
4:00:54 3/2/2010 3 2 2010 4 638 522290 4818378 196 40
8:00:54 4/4/2011 4 4 2011 8 647 522059 4818377 196 40
12:00:53 2/10/2009 2 10 2009 12 632 521604 4818376 197 40
14:00:42 3/12/2010 3 12 2010 14 640 521345 4818375 198 40
0:00:42 2/11/2013 2 11 2013 0 663 523910 4818384 192 40
18:00:44 12/31/2009 12 31 2009 18 637 523916 4818384 192 40
4:00:50 4/23/2008 4 23 2008 4 633 522277 4818378 196 40
14:00:44 4/10/2011 4 10 2011 14 654 522766 4818380 195 40
6:00:56 12/8/2010 12 8 2010 6 655 523786 4818384 192 40
12:00:44 2/16/2009 2 16 2009 12 633 521278 4818375 198 40
12:00:47 3/31/2014 3 31 2014 12 907 521388 4818376 198 40
6:00:47 2/12/2009 2 12 2009 6 634 522040 4818378 196 40
0:00:50 3/1/2013 3 1 2013 0 663 523286 4818382 193 40
18:00:48 1/6/2010 1 6 2010 18 643 521377 4818376 198 40
8:00:42 12/19/2012 12 19 2012 8 680 522588 4818380 195 40
2:00:54 3/14/2009 3 14 2009 2 643 522210 4818378 196 40
22:00:47 12/9/2012 12 9 2012 22 677 525026 4818388 87 40
2:00:43 12/8/2010 12 8 2010 2 647 523759 4818384 192 40
8:00:48 3/15/2010 3 15 2010 8 647 521829 4818377 197 40
22:00:55 3/22/2014 3 22 2014 22 909 521909 4818378 197 40
2:00:32 12/20/2013 12 20 2013 2 671 522858 4818381 194 40
4:00:43 3/14/2010 3 14 2010 4 641 522833 4818381 194 40
6:00:50 11/28/2010 11 28 2010 6 655 522355 4818379 196 40
22:00:32 3/20/2010 3 20 2010 22 640 525168 4818389 87 40
8:00:49 1/3/2009 1 3 2009 8 632 523596 4818384 193 40
0:00:42 2/6/2013 2 6 2013 0 675 523579 4818384 193 40
16:01:05 2/10/2012 2 10 2012 16 665 525401 4818390 88 40
4:00:56 4/7/2014 4 7 2014 4 679 520482 4818373 200 39
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18:00:55 3/8/2013 3 8 2013 18 671 521351 4818376 198 40
12:00:55 4/1/2009 4 1 2009 12 634 522520 4818380 195 40
8:00:49 11/25/2010 11 25 2010 8 638 522283 4818379 196 40
2:00:44 1/1/2013 1 1 2013 2 675 523501 4818383 193 40
18:00:47 4/1/2012 4 1 2012 18 670 522616 4818380 195 40
8:00:16 12/25/2012 12 25 2012 8 663 522783 4818381 195 40
6:00:55 3/14/2010 3 14 2010 6 642 522913 4818381 194 40
16:01:42 3/20/2010 3 20 2010 16 801 521377 4818376 198 40
18:00:48 3/28/2008 3 28 2008 18 635 521509 4818377 198 40
20:00:53 2/23/2014 2 23 2014 20 907 523803 4818384 192 40
16:00:48 2/18/2012 2 18 2012 16 658 521219 4818376 198 40
18:00:26 1/28/2011 1 28 2011 18 650 523772 4818384 192 40
8:00:19 12/8/2010 12 8 2010 8 655 523789 4818384 192 40
22:00:53 3/24/2010 3 24 2010 22 644 522738 4818381 195 40
18:00:43 4/2/2009 4 2 2009 18 642 521526 4818377 198 40
12:01:06 1/1/2011 1 1 2011 12 646 522202 4818379 196 40
12:00:27 1/11/2011 1 11 2011 12 642 524355 4818387 124 39
22:00:54 1/28/2011 1 28 2011 22 650 523776 4818385 192 40
2:00:55 2/21/2010 2 21 2010 2 640 525674 4818392 85 40
8:00:44 2/28/2011 2 28 2011 8 654 522041 4818379 196 40
0:00:48 3/22/2011 3 22 2011 0 668 523793 4818385 192 40
22:00:53 1/19/2012 1 19 2012 22 663 523672 4818384 192 40
2:00:43 3/20/2011 3 20 2011 2 667 521451 4818377 198 40
4:00:54 3/25/2010 3 25 2010 4 646 522383 4818380 196 40
16:00:44 4/9/2014 4 9 2014 16 679 522033 4818379 196 40
12:00:54 12/31/2010 12 31 2010 12 650 522838 4818381 194 40
22:00:56 12/8/2010 12 8 2010 22 641 523813 4818385 192 40
10:01:01 12/19/2012 12 19 2012 10 657 521497 4818377 198 40
22:00:48 3/21/2011 3 21 2011 22 668 523793 4818385 192 40
2:00:54 1/23/2011 1 23 2011 2 639 523774 4818385 192 40
18:00:48 3/2/2012 3 2 2012 18 666 523214 4818383 193 40
22:00:35 2/10/2013 2 10 2013 22 680 523952 4818385 192 40
0:00:23 12/26/2012 12 26 2012 0 680 520901 4818375 199 40
4:00:48 3/5/2010 3 5 2010 4 639 525619 4818392 85 40
20:00:42 3/9/2012 3 9 2012 20 665 521418 4818377 198 40
18:00:44 12/28/2012 12 28 2012 18 679 522804 4818382 195 40
14:00:49 12/28/2008 12 28 2008 14 634 523667 4818385 192 40
6:00:42 2/27/2012 2 27 2012 6 663 521786 4818378 197 40
6:00:35 4/7/2014 4 7 2014 6 679 520482 4818374 200 39
10:00:41 2/26/2012 2 26 2012 10 663 521693 4818378 197 40
8:00:36 2/27/2012 2 27 2012 8 663 521789 4818378 197 40
14:00:48 1/7/2010 1 7 2010 14 638 521385 4818377 198 40
0:00:24 1/21/2010 1 21 2010 0 638 521319 4818377 198 40
2:00:54 11/26/2010 11 26 2010 2 641 521428 4818377 198 40
8:00:50 4/15/2011 4 15 2011 8 641 522024 4818379 196 40
2:00:48 12/26/2012 12 26 2012 2 680 520858 4818376 199 40
20:00:31 12/30/2013 12 30 2013 20 908 523728 4818385 192 40
8:00:57 3/2/2010 3 2 2010 8 639 522219 4818380 196 40
10:00:48 12/23/2008 12 23 2008 10 633 524243 4818387 124 39
6:01:16 1/4/2010 1 4 2010 6 643 522849 4818382 194 40
10:00:43 4/12/2011 4 12 2011 10 665 522717 4818382 195 40
8:00:54 3/15/2009 3 15 2009 8 643 522206 4818380 196 40
8:00:57 12/8/2010 12 8 2010 8 647 523771 4818386 192 40
14:01:14 2/6/2013 2 6 2013 14 677 521277 4818377 198 40
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6:00:53 4/13/2014 4 13 2014 6 908 522232 4818380 196 40
4:00:47 1/9/2011 1 9 2011 4 801 523837 4818386 192 40
14:00:12 2/26/2009 2 26 2009 14 637 526155 4818395 84 40
6:00:53 2/18/2013 2 18 2013 6 677 521373 4818378 198 40
16:00:48 2/10/2013 2 10 2013 16 680 525189 4818391 87 40
6:00:42 12/8/2010 12 8 2010 6 647 523775 4818386 192 40
18:00:49 1/8/2010 1 8 2010 18 641 520617 4818375 200 39
16:00:56 2/13/2014 2 13 2014 16 918 526640 4818397 83 40
18:01:31 1/20/2010 1 20 2010 18 638 521295 4818378 198 40
18:00:47 1/25/2010 1 25 2010 18 643 523784 4818386 192 40
0:00:49 2/11/2013 2 11 2013 0 680 523965 4818387 192 40
2:00:39 3/13/2011 3 13 2011 2 650 521386 4818378 198 40
8:00:24 2/1/2011 2 1 2011 8 638 522200 4818381 196 40
4:00:55 2/18/2013 2 18 2013 4 677 521370 4818378 198 40
2:00:23 12/11/2011 12 11 2011 2 659 525208 4818391 87 40
22:00:54 3/18/2011 3 18 2011 22 665 521630 4818379 197 40
8:00:42 12/8/2010 12 8 2010 8 654 523678 4818386 192 40
14:00:24 4/4/2011 4 4 2011 14 641 521958 4818380 197 40
10:02:59 1/14/2013 1 14 2013 10 677 521746 4818380 197 40
6:00:14 3/5/2011 3 5 2011 6 650 522198 4818381 196 40
14:00:49 4/21/2013 4 21 2013 14 658 522127 4818381 196 40
18:00:53 3/24/2011 3 24 2011 18 659 522729 4818383 195 40
0:01:23 3/23/2014 3 23 2014 0 909 521907 4818380 197 40
8:01:12 2/26/2012 2 26 2012 8 665 521633 4818379 197 40
10:00:56 1/14/2013 1 14 2013 10 665 521944 4818380 197 40
22:00:36 2/26/2012 2 26 2012 22 663 521812 4818380 197 40
6:00:53 1/1/2013 1 1 2013 6 675 523504 4818386 193 40
6:00:47 3/22/2008 3 22 2008 6 633 521730 4818380 197 40
10:00:53 11/24/2011 11 24 2011 10 647 520697 4818377 200 39
14:00:47 1/13/2010 1 13 2010 14 646 522010 4818381 196 40
2:00:47 12/30/2009 12 30 2009 2 644 522696 4818383 195 40
16:00:56 3/3/2014 3 3 2014 16 918 524678 4818390 86 40
6:00:54 12/24/2012 12 24 2012 6 663 522281 4818382 196 40
16:00:27 3/13/2011 3 13 2011 16 801 521121 4818378 199 40
6:00:47 2/13/2011 2 13 2011 6 639 524314 4818389 124 39
16:00:53 1/31/2009 1 31 2009 16 637 524139 4818388 124 39
4:00:35 3/2/2010 3 2 2010 4 639 522237 4818382 196 40
4:00:54 12/29/2009 12 29 2009 4 641 520455 4818376 200 39
4:00:53 11/28/2010 11 28 2010 4 643 522731 4818383 195 40
22:00:47 3/21/2013 3 21 2013 22 671 525814 4818395 85 40
22:00:36 12/25/2012 12 25 2012 22 663 522816 4818384 194 40
0:00:51 12/31/2009 12 31 2009 0 641 523070 4818385 194 40
8:00:53 1/8/2010 1 8 2010 8 640 521517 4818380 198 40
18:00:43 4/27/2010 4 27 2010 18 644 524742 4818391 86 40
10:00:56 11/26/2011 11 26 2011 10 667 522156 4818382 196 40
8:00:53 12/24/2012 12 24 2012 8 663 522280 4818382 196 40
8:01:11 12/26/2012 12 26 2012 8 680 520995 4818378 199 40
4:00:53 2/27/2012 2 27 2012 4 663 521783 4818381 197 40
6:00:53 4/16/2012 4 16 2012 6 671 522701 4818384 195 40
6:00:48 12/11/2012 12 11 2012 6 675 525844 4818395 85 40
18:00:52 3/8/2014 3 8 2014 18 907 521499 4818380 198 40
2:00:52 1/30/2011 1 30 2011 2 654 522896 4818384 194 40
20:01:11 4/15/2014  4       15      2014    20      908     526433  4818397 83      40
18:00:54        2/26/2013       2       26      2013    18      666     524180  4818389 124     39
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12:00:49        4/1/2010        4       1       2010    12      652     525448  4818394 88      40
0:01:04 3/26/2014       3       26      2014    0       909     526111  4818396 84      40
0:00:47 12/7/2010       12      7       2010    0       647     523785  4818388 192     40
8:00:41 2/27/2014       2       27      2014    8       916     522671  4818384 195     40
14:00:44        1/30/2010       1       30      2010    14      647     521356  4818380 198     40
14:00:53        2/15/2013       2       15      2013    14      679     524221  4818389 124     39
0:00:50 3/30/2010       3       30      2010    0       651     526058  4818396 84      40
6:00:42 3/18/2011       3       18      2011    6       660     522116  4818382 196     40
4:00:41 2/25/2011       2       25      2011    4       646     523314  4818386 193     40
0:00:47 1/10/2012       1       10      2012    0       658     524349  4818390 124     39
10:00:50        3/13/2011       3       13      2011    10      801     521255  4818380 198     40
10:01:14        1/28/2011       1       28      2011    10      647     521704  4818381 197     40
20:00:29        3/30/2014       3       30      2014    20      907     522515  4818384 195     40
0:00:50 2/24/2011       2       24      2011    0       655     523097  4818386 194     40
6:01:12 3/2/2010        3       2       2010    6       639     522233  4818383 196     40
14:00:47        2/6/2010        2       6       2010    14      633     525190  4818393 87      40
20:00:23        1/1/2012        1       1       2012    20      658     522261  4818383 196     40
4:00:42 4/6/2008        4       6       2008    4       633     523731  4818388 192     40
4:01:00 3/16/2014       3       16      2014    4       907     522440  4818384 195     40
16:00:29        3/5/2014        3       5       2014    16      907     522706  4818385 195     40
2:01:12 5/6/2010        5       6       2010    2       652     526618  4818399 83      40
6:00:54 3/23/2014       3       23      2014    6       916     522717  4818385 195     40
8:00:15 2/28/2011       2       28      2011    8       650     522077  4818383 196     40
6:00:24 4/9/2011        4       9       2011    6       658     521692  4818382 197     40
14:00:55        12/24/2011      12      24      2011    14      658     521452  4818381 198     40
22:00:55        3/3/2013        3       3       2013    22      663     523226  4818387 193     40
8:00:41 3/2/2010        3       2       2010    8       638     522263  4818384 196     40
16:00:48        11/30/2010      11      30      2010    16      654     520609  4818378 200     39
8:00:56 2/18/2013       2       18      2013    8       677     521433  4818381 198     40
10:00:12        1/2/2011        1       2       2011    10      653     523909  4818389 192     40
14:00:17        1/18/2009       1       18      2009    14      635     521870  4818382 197     40
0:00:54 3/22/2013       3       22      2013    0       671     525816  4818397 85      40
12:00:53        12/28/2009      12      28      2009    12      641     521384  4818381 198     40
2:00:48 3/20/2011       3       20      2011    2       659     521389  4818381 198     40
0:00:36 4/21/2012       4       21      2012    0       676     520472  4818378 200     39
18:00:58        2/7/2011        2       7       2011    18      655     523271  4818387 193     40
10:00:27        2/2/2014        2       2       2014    10      908     521700  4818382 197     40
6:00:42 4/12/2009       4       12      2009    6       648     525656  4818396 85      40
16:00:54        1/4/2009        1       4       2009    16      634     521602  4818382 197     40
10:00:23        2/21/2011       2       21      2011    10      657     521641  4818382 197     40
0:00:41 2/27/2012       2       27      2012    0       663     521807  4818383 197     40
6:00:25 2/27/2009       2       27      2009    6       633     521700  4818382 197     40
18:00:41        12/11/2008      12      11      2008    18      634     522274  4818384 196     40
2:00:20 1/10/2012       1       10      2012    2       663     525322  4818395 88      40
16:01:47        3/20/2010       3       20      2010    16      646     521394  4818381 198     40
18:00:43        12/23/2009      12      23      2009    18      643     521656  4818382 197     40
12:01:08        2/17/2013       2       17      2013    12      677     521409  4818381 198     40
4:01:23 3/27/2010       3       27      2010    4       641     525011  4818394 87      40
2:00:53 4/13/2012       4       13      2012    2       677     522916  4818386 194     40
8:00:43 12/11/2008      12      11      2008    8       633     525011  4818394 87      40
22:00:19        3/1/2010        3       1       2010    22      647     522153  4818384 196     40
8:00:54 2/1/2011        2       1       2011    8       654     522232  4818384 196     40
18:00:49        3/22/2009       3       22      2009    18      642     524827  4818393 87      40
2:00:36 3/13/2011       3       13      2011    2       647     521473  4818382 198     40
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4:00:15 3/22/2008       3       22      2008    4       633     521717  4818383 197     40
10:00:47        2/28/2014       2       28      2014    10      914     522236  4818384 196     40
8:01:11 2/15/2014       2       15      2014    8       908     524780  4818393 86      40
16:00:53        3/12/2010       3       12      2010    16      640     521363  4818382 198     40
4:00:56 3/7/2014        3       7       2014    4       907     521493  4818382 198     40
12:00:31        2/26/2011       2       26      2011    12      653     521448  4818382 198     40
10:00:48        4/2/2010        4       2       2010    10      746     524877  4818394 87      40
22:00:30        4/19/2009       4       19      2009    22      644     522708  4818386 195     40
8:00:43 4/7/2008        4       7       2008    8       636     522191  4818384 196     40
2:00:44 4/6/2008        4       6       2008    2       633     523732  4818390 192     40
20:00:32        3/14/2012       3       14      2012    20      663     523638  4818390 192     40
6:00:57 3/2/2010        3       2       2010    6       638     522263  4818385 196     40
6:00:56 12/25/2009      12      25      2009    6       646     522746  4818387 195     40
18:01:20        1/19/2010       1       19      2010    18      643     525205  4818395 87      40
6:00:54 3/21/2014       3       21      2014    6       916     525357  4818396 88      40
14:00:53        2/13/2014       2       13      2014    14      908     526053  4818399 84      40
8:00:50 3/6/2013        3       6       2013    8       671     521964  4818384 197     40
22:00:53        12/6/2010       12      6       2010    22      647     523804  4818390 192     40
2:00:43 12/15/2013      12      15      2013    2       916     524429  4818393 86      40
8:00:48 3/23/2009       3       23      2009    8       633     522733  4818387 195     40
18:01:16        2/24/2011       2       24      2011    18      642     523544  4818390 193     40
0:02:12 3/20/2014       3       20      2014    0       913     526728  4818402 83      40
4:00:48 4/7/2009        4       7       2009    4       646     521265  4818382 198     40
6:00:53 3/15/2010       3       15      2010    6       644     526170  4818399 84      40
2:00:44 3/22/2011       3       22      2011    2       668     523771  4818391 192     40
18:00:44        2/4/2009        2       4       2009    18      633     524370  4818393 124     39
12:00:44        2/13/2011       2       13      2011    12      650     521567  4818383 198     40
18:00:42        1/27/2011       1       27      2011    18      642     523921  4818391 192     40
4:00:53 4/14/2012       4       14      2012    4       665     522760  4818387 195     40
18:00:47        4/28/2009       4       28      2009    18      644     522480  4818386 195     40
12:00:55        2/13/2011       2       13      2011    12      654     521655  4818384 197     40
20:00:43        2/28/2013       2       28      2013    20      663     523257  4818389 193     40
22:00:22        1/20/2013       1       20      2013    22      663     523794  4818391 192     40
18:00:44        12/28/2008      12      28      2008    18      633     523500  4818390 193     40
18:00:53        2/14/2011       2       14      2011    18      646     523863  4818391 192     40
4:00:54 4/16/2012       4       16      2012    4       671     522704  4818387 195     40
12:00:29        2/19/2012       2       19      2012    12      658     521521  4818383 198     40
0:00:51 2/23/2012       2       23      2012    0       658     522922  4818388 194     40
10:00:48        1/22/2010       1       22      2010    10      646     522159  4818386 196     40
2:00:52 4/14/2012       4       14      2012    2       665     522741  4818387 195     40
12:00:25        2/2/2014        2       2       2014    12      908     521705  4818384 197     40
2:00:53 3/6/2013        3       6       2013    2       657     521222  4818383 198     40
6:00:48 3/7/2014        3       7       2014    6       907     521493  4818383 198     40
10:00:36        2/13/2011       2       13      2011    10      641     521575  4818384 198     40
16:00:55        2/15/2013       2       15      2013    16      679     524044  4818392 124     39
4:00:56 1/30/2010       1       30      2010    4       647     520455  4818380 200     39
0:00:53 12/18/2012      12      18      2012    0       670     524455  4818394 86      40
18:00:23        4/10/2011       4       10      2011    18      659     520515  4818381 200     39
22:00:47        3/18/2011       3       18      2011    22      667     521776  4818385 197     40
14:00:54        12/22/2012      12      22      2012    14      677     521633  4818384 197     40
16:00:47        3/29/2011       3       29      2011    16      665     522068  4818386 196     40
8:00:53 2/27/2011       2       27      2011    8       654     521690  4818385 197     40
8:00:53 1/1/2013        1       1       2013    8       663     522873  4818389 194     40
16:00:23        12/28/2008      12      28      2008    16      637     523603  4818391 193     40
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4:00:39 1/23/2011       1       23      2011    4       639     523795  4818392 192     40
0:00:54 1/25/2011       1       25      2011    0       642     523795  4818392 192     40
2:00:48 12/3/2012       12      3       2012    2       675     525507  4818398 88      40
18:00:25        4/3/2011        4       3       2011    18      666     525283  4818397 88      40
2:00:53 3/29/2012       3       29      2012    2       676     523233  4818390 193     40
4:00:42 2/15/2014       2       15      2014    4       908     526107  4818401 84      40
16:00:44        4/10/2011       4       10      2011    16      654     522813  4818389 194     40
6:00:47 2/1/2011        2       1       2011    6       654     522253  4818387 196     40
10:00:20        3/10/2009       3       10      2009    10      633     522654  4818388 195     40
6:00:47 12/21/2013      12      21      2013    6       907     522945  4818389 194     40
14:00:49        2/16/2009       2       16      2009    14      633     521271  4818384 198     40
2:00:45 4/25/2011       4       25      2011    2       669     524787  4818396 86      40
10:00:42        4/1/2010        4       1       2010    10      646     524442  4818395 86      40
4:00:54 1/21/2010       1       21      2010    4       638     521382  4818384 198     40
18:00:54        2/10/2013       2       10      2013    18      675     524932  4818397 87      40
6:00:56 2/1/2011        2       1       2011    6       638     522206  4818387 196     40
16:00:47        3/8/2012        3       8       2012    16      658     521862  4818386 197     40
6:00:48 4/6/2008        4       6       2008    6       632     522184  4818387 196     40
18:00:54        3/12/2010       3       12      2010    18      640     521360  4818384 198     40
10:00:47        3/18/2014       3       18      2014    10      679     521894  4818386 197     40
18:00:42        3/21/2011       3       21      2011    18      668     523781  4818392 192     40
12:00:55        12/25/2012      12      25      2012    12      663     522271  4818387 196     40
10:00:54        2/20/2011       2       20      2011    10      646     521617  4818385 197     40
6:00:47 2/15/2014       2       15      2014    6       908     524683  4818396 86      40
4:00:53 3/15/2010       3       15      2010    4       644     526169  4818401 84      40
2:00:25 4/12/2009       4       12      2009    2       642     526167  4818401 84      40
22:00:56        4/2/2014        4       2       2014    22      679     524446  4818395 86      40
10:00:56        12/25/2013      12      25      2013    10      908     521438  4818385 198     40
4:00:54 3/21/2011       3       21      2011    4       665     521534  4818385 198     40
18:00:41        3/26/2010       3       26      2010    18      650     525120  4818398 87      40
18:00:53        3/22/2010       3       22      2010    18      651     524487  4818395 86      40
0:00:41 12/9/2010       12      9       2010    0       641     523808  4818393 192     40
10:00:50        2/27/2013       2       27      2013    10      679     521669  4818386 197     40
18:00:43        4/5/2011        4       5       2011    18      660     526693  4818404 83      40
4:00:40 3/23/2014       3       23      2014    4       916     522720  4818389 195     40
0:00:21 12/25/2011      12      25      2011    0       658     521413  4818385 198     40
2:00:53 3/4/2013        3       4       2013    2       671     523506  4818392 193     40
2:00:56 12/18/2012      12      18      2012    2       680     522721  4818390 195     40
4:00:56 12/11/2013      12      11      2013    4       908     522362  4818388 196     40
0:00:56 1/19/2010       1       19      2010    0       643     525629  4818400 85      40
12:00:20        1/31/2010       1       31      2010    12      633     522126  4818388 196     40
20:00:53        2/27/2014       2       27      2014    20      908     524449  4818396 86      40
2:00:57 4/20/2014       4       20      2014    2       916     520562  4818383 200     39
8:00:53 2/27/2012       2       27      2012    8       658     521939  4818387 197     40
6:00:53 1/3/2014        1       3       2014    6       907     520584  4818383 200     39
18:01:41        2/23/2013       2       23      2013    18 666 523564 4818393 193 40
12:00:23 1/5/2009 1 5 2009 12 632 521538 4818386 198 40
6:00:48 3/16/2014 3 16 2014 6 907 522434 4818389 195 40
18:00:47 3/27/2009 3 27 2009 18 635 521505 4818386 198 40
12:01:07 4/23/2014 4 23 2014 12 913 521773 4818387 197 40
0:00:27 3/2/2010 3 2 2010 0 647 522208 4818388 196 40
0:00:20 2/9/2011 2 9 2011 0 642 523496 4818392 193 40
0:00:43 4/22/2009 4 22 2009 0 634 522736 4818390 195 40
10:00:56 1/18/2010 1 18 2010 10 633 521519 4818386 198 40
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22:00:56 4/11/2012 4 11 2012 22 676 525850 4818401 85 40
8:00:43 2/24/2009 2 24 2009 8 633 522200 4818388 196 40
2:00:48 12/15/2013 12 15 2013 2 909 525184 4818399 87 40
14:00:47 1/2/2014 1 2 2014 14 917 521367 4818385 198 40
6:00:47 4/7/2009 4 7 2009 6 646 521262 4818385 198 40
20:00:42 3/3/2013 3 3 2013 20 663 523265 4818392 193 40
20:00:25 1/20/2013 1 20 2013 20 663 523791 4818394 192 40
18:01:18 2/11/2010 2 11 2010 18 640 523805 4818394 192 40
6:02:11 3/14/2010 3 14 2010 6 641 522858 4818390 194 40
2:00:48 3/29/2011 3 29 2011 2 662 524644 4818397 86 40
16:00:54 2/14/2010 2 14 2010 16 647 524676 4818397 86 40
8:00:53 2/10/2010 2 10 2010 8 633 525180 4818399 87 40
2:00:55 12/4/2012 12 4 2012 2 671 525333 4818399 88 40
4:00:44 2/16/2011 2 16 2011 4 655 522486 4818389 195 40
8:00:25 3/15/2010 3 15 2010 8 639 521873 4818387 197 40
12:00:53 1/19/2011 1 19 2011 12 654 522158 4818388 196 40
6:00:48 12/11/2013 12 11 2013 6 908 522373 4818389 196 40
8:00:54 1/30/2011 1 30 2011 8 657 521803 4818387 197 40
18:00:17 4/18/2008 4 18 2008 18 631 524115 4818395 124 39
6:00:53 3/4/2010 3 4 2010 6 643 524388 4818396 124 39
4:01:46 2/4/2012 2 4 2012 4 665 524134 4818395 124 39
4:00:44 4/4/2011 4 4 2011 4 667 524434 4818396 86 40
10:00:48 1/29/2014 1 29 2014 10 909 521244 4818385 198 40
22:00:53 1/20/2010 1 20 2010 22 638 521295 4818386 198 40
8:00:45 2/22/2009 2 22 2009 8 632 524468 4818396 86 40
10:02:43 1/30/2010 1 30 2010 10 641 521391 4818386 198 40
6:00:22 11/26/2010 11 26 2010 6 647 522749 4818390 195 40
4:00:47 3/6/2013 3 6 2013 4 677 522010 4818388 196 40
0:00:21 2/16/2011 2 16 2011 0 650 523106 4818392 194 40
22:00:42 12/25/2008 12 25 2008 22 632 521510 4818387 198 40
20:00:28 4/16/2014 4 16 2014 20 908 523070 4818392 194 40
20:00:41 3/16/2014 3 16 2014 20 909 522750 4818391 195 40
16:00:56 1/11/2011 1 11 2011 16 641 522773 4818391 195 40
6:00:48 1/30/2011 1 30 2011 6 657 521802 4818388 197 40
16:01:05 1/14/2014 1 14 2014 16 671 522116 4818389 196 40
8:00:48 2/5/2010 2 5 2010 8 633 523356 4818393 193 40
2:00:53 1/21/2010 1 21 2010 2 638 521384 4818386 198 40
6:00:49 3/15/2009 3 15 2009 6 637 523752 4818394 192 40
18:00:53 12/3/2010 12 3 2010 18 655 525381 4818400 88 40
18:03:06 12/25/2008 12 25 2008 18 632 521509 4818387 198 40
4:00:47 4/6/2008 4 6 2008 4 632 522187 4818389 196 40
22:01:45 1/25/2010 1 25 2010 22 643 523783 4818395 192 40
2:00:57 3/4/2010 3 4 2010 2 643 524442 4818397 86 40
20:01:12 3/21/2013 3 21 2013 20 671 525976 4818403 85 40
10:00:42 2/27/2011 2 27 2011 10 653 521599 4818387 198 40
12:00:54 3/18/2010 3 18 2010 12 641 521975 4818388 197 40
10:01:52 2/27/2011 2 27 2011 10 655 521713 4818388 197 40
14:00:38 4/17/2012 4 17 2012 14 677 524428 4818397 86 40
12:00:55 3/30/2009 3 30 2009 12 646 521979 4818389 197 40
8:00:47 12/29/2009 12 29 2009 8 640 522193 4818389 196 40
22:00:56 3/22/2009 3 22 2009 22 642 523923 4818395 192 40
0:00:54 3/4/2010 3 4 2010 0 643 524446 4818397 86 40
18:00:31 1/31/2009 1 31 2009 18 637 524141 4818396 124 39
10:00:53 12/22/2010 12 22 2010 10 638 522019 4818389 196 40
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2:00:48 2/5/2009 2 5 2009 2 633 524367 4818397 124 39
0:00:54 2/4/2012 2 4 2012 0 665 524138 4818396 124 39
14:00:47 1/22/2011 1 22 2011 14 639 521703 4818388 197 40
8:00:11 3/26/2010 3 26 2010 8 644 524266 4818397 124 39
22:00:54 1/9/2012 1 9 2012 22 663 525446 4818401 88 40
12:00:26 1/27/2011 1 27 2011 12 654 521943 4818389 197 40
8:00:20 4/2/2009 4 2 2009 8 648 522576 4818391 195 40
10:01:12 2/27/2013 2 27 2013 10 657 521588 4818388 198 40
18:00:55 3/1/2014 3 1 2014 18 907 521379 4818387 198 40
16:00:50 2/19/2011 2 19 2011 16 638 521630 4818388 197 40
8:00:27 3/21/2010 3 21 2010 8 650 521859 4818389 197 40
0:00:18 12/10/2010 12 10 2010 0 642 525045 4818400 87 40
2:01:10 3/15/2014 3 15 2014 2 916 525569 4818402 88 40
12:00:48 12/17/2008 12 17 2008 12 637 523826 4818396 192 40
12:00:36 3/29/2011 3 29 2011 12 665 522066 4818390 196 40
0:00:54 12/15/2011 12 15 2011 0 667 523623 4818395 192 40
0:00:53 3/5/2011 3 5 2011 0 650 522185 4818390 196 40
16:00:45 1/8/2013 1 8 2013 16 665 523702 4818395 192 40
8:00:29 12/25/2009 12 25 2009 8 646 522575 4818391 195 40
2:00:42 4/2/2013 4 2 2013 2 663 524661 4818399 86 40
10:00:54 1/22/2011 1 22 2011 10 641 521431 4818388 198 40
14:00:53 2/20/2013 2 20 2013 14 663 521358 4818388 198 40
16:00:55 4/17/2012 4 17 2012 16 677 524424 4818398 86 40
0:00:47 12/28/2012 12 28 2012 0 663 521612 4818388 197 40
4:00:54 2/9/2013 2 9 2013 4 663 523800 4818396 192 40
6:00:53 4/2/2009 4 2 2009 6 634 521511 4818388 198 40
6:00:47 4/22/2014 4 22 2014 6 913 524405 4818398 124 39
8:00:55 12/23/2010 12 23 2010 8 647 523769 4818396 192 40
10:00:49 3/26/2010 3 26 2010 10 638 524289 4818398 124 39
0:00:47 2/5/2009 2 5 2009 0 633 524374 4818398 124 39
6:01:00 3/6/2013 3 6 2013 6 677 522029 4818390 196 40
12:00:41 3/6/2011 3 6 2011 12 654 521772 4818389 197 40
0:00:52 4/14/2014 4 14 2014 0 916 525489 4818402 88 40
14:01:11 1/22/2011 1 22 2011 14 646 521731 4818389 197 40
8:00:53 1/20/2012 1 20 2012 8 663 523598 4818396 193 40
14:00:32 3/6/2014 3 6 2014 14 679 521377 4818388 198 40
10:00:53 1/31/2011 1 31 2011 10 647 522442 4818392 195 40
8:00:48 3/26/2010 3 26 2010 8 640 524449 4818399 86 40
14:00:53 4/30/2008 4 30 2008 14 636 522191 4818391 196 40
10:00:41 12/19/2010 12 19 2010 10 638 523527 4818395 193 40
6:00:33 12/19/2012 12 19 2012 6 658 522748 4818393 195 40
6:01:28 12/29/2008 12 29 2008 6 633 523336 4818395 193 40
22:00:53 2/3/2012 2 3 2012 22 665 524101 4818398 124 39
6:00:24 4/7/2014 4 7 2014 6 909 524447 4818399 86 40
12:00:56 1/7/2013 1 7 2013 12 675 524269 4818398 124 39
22:00:23 1/1/2012 1 1 2012 22 658 522257 4818391 196 40
12:00:48 2/19/2011 2 19 2011 12 655 521565 4818389 198 40
2:00:54 1/9/2009 1 9 2009 2 635 523834 4818397 192 40
6:00:58 12/16/2013 12 16 2013 6 671 522844 4818393 194 40
18:00:48 2/15/2011 2 15 2011 18 654 522847 4818393 194 40
10:00:42 1/23/2014 1 23 2014 10 909 524164 4818398 124 39
22:00:53 3/2/2011 3 2 2011 22 650 523283 4818395 193 40
0:00:37 1/28/2011 1 28 2011 0 642 523874 4818397 192 40
6:00:47 4/20/2009 4 20 2009 6 644 522766 4818393 195 40
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18:00:49 12/27/2009 12 27 2009 18 643 521481 4818389 198 40
10:00:39 3/4/2012 3 4 2012 10 658 521481 4818389 198 40
10:00:42 1/13/2013 1 13 2013 10 665 521303 4818389 198 40
16:00:53 11/30/2010 11 30 2010 16 641 520734 4818387 200 39
10:01:17 2/15/2014 2 15 2014 10 909 521346 4818389 198 40
18:00:41 2/10/2013 2 10 2013 18 680 525127 4818402 87 40
22:00:36 2/27/2010 2 27 2010 22 639 525394 4818403 88 40
6:00:24 3/25/2011 3 25 2011 6 659 522716 4818393 195 40
0:00:42 3/29/2012 3 29 2012 0 675 523307 4818395 193 40
0:00:15 12/25/2013 12 25 2013 0 909 521276 4818389 198 40
4:00:53 12/6/2012 12 6 2012 4 670 523496 4818396 193 40
18:00:53 2/24/2010 2 24 2010 18 646 524240 4818399 124 39
8:00:28 1/10/2012 1 10 2012 8 663 524295 4818399 124 39
22:00:42 3/10/2010 3 10 2010 22 639 525545 4818404 88 40
8:00:53 3/25/2013 3 25 2013 8 677 520994 4818388 199 40
6:00:41 3/22/2008 3 22 2008 6 636 521739 4818390 197 40
10:00:47 3/24/2010 3 24 2010 10 639 521443 4818389 198 40
0:00:53 2/7/2011 2 7 2011 0 655 523231 4818395 193 40
6:00:54 1/8/2010 1 8 2010 6 640 521520 4818390 198 40
16:00:31 3/8/2014 3 8 2014 16 907 521376 4818389 198 40
2:00:53 3/16/2010 3 16 2010 2 647 522026 4818391 196 40
18:00:50 5/4/2011 5 4 2011 18 667 520775 4818388 200 39
22:00:47 3/21/2014 3 21 2014 22 909 525399 4818403 88 40
4:00:25 3/25/2011 3 25 2011 4 659 522707 4818394 195 40
8:00:54 12/7/2011 12 7 2011 8 650 526517 4818408 83 40
10:00:44 12/29/2008 12 29 2008 10 634 523775 4818398 192 40
20:00:47 2/3/2012 2 3 2012 20 665 524137 4818399 124 39
12:00:56 4/29/2010 4 29 2010 12 644 524414 4818400 86 40
6:00:53 2/14/2012 2 14 2012 6 665 524466 4818400 86 40
18:00:41 2/18/2010 2 18 2010 18 646 523778 4818398 192 40
22:00:54 3/13/2010 3 13 2010 22 642 522758 4818394 195 40
2:00:48 12/12/2010 12 12 2010 2 653 523668 4818397 192 40
22:00:47 4/24/2014 4 24 2014 22 909 522828 4818394 194 40
0:00:47 3/19/2011 3 19 2011 0 667 521773 4818391 197 40
14:00:48 1/1/2009 1 1 2009 14 637 523952 4818398 192 40
8:00:48 12/17/2008 12 17 2008 8 637 524415 4818400 86 40
12:00:53 1/13/2013 1 13 2013 12 665 521304 4818390 198 40
14:00:48 3/8/2014 3 8 2014 14 907 521389 4818390 198 40
4:00:48 12/8/2010 12 8 2010 4 647 523771 4818398 192 40
18:00:43 1/24/2011 1 24 2011 18 650 523647 4818397 192 40
16:00:42 4/5/2011 4 5 2011 16 655 526173 4818407 84 40
10:00:39 3/31/2010 3 31 2010 10 638 524249 4818400 124 39
18:00:41 3/28/2011 3 28 2011 18 660 525228 4818403 88 40
10:00:41 2/18/2009 2 18 2009 10 633 521971 4818392 197 40
0:00:56 2/28/2010 2 28 2010 0 639 525392 4818404 88 40
0:00:25 3/13/2010 3 13 2010 0 651 526199 4818407 84 40
4:01:28 3/29/2011 3 29 2011 4 661 524470 4818400 86 40
10:00:48 3/24/2010 3 24 2010 10 656 521500 4818390 198 40
10:01:17 1/7/2013 1 7 2013 10 675 524266 4818400 124 39
22:01:08 2/18/2010 2 18 2010 22 646 523775 4818398 192 40
18:00:46 1/7/2012 1 7 2012 18 658 521417 4818390 198 40
4:00:56 4/7/2014 4 7 2014 4 909 524448 4818401 86 40
6:00:36 2/6/2014 2 6 2014 6 907 523914 4818399 192 40
12:00:30 3/27/2012 3 27 2012 12 658 522227 4818393 196 40
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0:00:50 3/14/2010 3 14 2010 0 642 522763 4818395 195 40
8:00:59 2/4/2011 2 4 2011 8 657 522896 4818395 194 40
2:00:53 2/4/2012 2 4 2012 2 665 524134 4818400 124 39
14:01:23 4/17/2014 4 17 2014 14 908 521609 4818391 197 40
12:00:46 1/5/2009 1 5 2009 12 637 521928 4818392 197 40
6:00:55 2/14/2011 2 14 2011 6 801 524307 4818400 124 39
4:01:00 12/22/2009 12 22 2009 4 640 523329 4818397 193 40
12:00:48 12/29/2008 12 29 2008 12 634 523776 4818398 192 40
4:00:41 3/16/2010 3 16 2010 4 647 522030 4818392 196 40
8:00:48 2/25/2011 2 25 2011 8 654 522512 4818394 195 40
2:00:51 4/7/2014 4 7 2014 2 679 520460 4818388 200 39
8:00:41 11/24/2011 11 24 2011 8 655 521518 4818391 198 40
14:00:54 1/24/2012 1 24 2012 14 665 521380 4818390 198 40
14:00:20 3/20/2010 3 20 2010 14 638 521318 4818390 198 40
2:00:54 3/11/2010 3 11 2010 2 642 525824 4818406 85 40
0:00:54 1/21/2013 1 21 2013 0 663 523734 4818398 192 40
6:00:53 3/16/2010 3 16 2010 6 647 522025 4818393 196 40
10:00:54 2/25/2009 2 25 2009 10 632 521424 4818391 198 40
10:00:54 3/28/2014 3 28 2014 10 679 521520 4818391 198 40
14:00:36 12/11/2010 12 11 2010 14 639 521218 4818390 198 40
16:00:56 1/29/2011 1 29 2011 16 638 521266 4818390 198 40
22:00:19 2/4/2009 2 4 2009 22 633 524377 4818401 124 39
18:00:36 4/7/2009 4 7 2009 18 638 524663 4818402 86 40
10:00:23 3/30/2009 3 30 2009 10 646 521918 4818393 197 40
0:00:49 3/11/2010 3 11 2010 0 639 525543 4818405 88 40
2:02:11 4/4/2010 4 4 2010 2 652 524485 4818401 86 40
12:00:54 12/19/2013 12 19 2013 12 914 521701 4818392 197 40
10:00:53 3/18/2014 3 18 2014 10 909 522030 4818393 196 40
22:01:26 4/6/2010 4 6 2010 22 650 522916 4818396 194 40
8:00:41 2/27/2009 2 27 2009 8 633 521696 4818392 197 40
0:00:41 3/6/2010 3 6 2010 0 640 525493 4818405 88 40
10:00:42 3/30/2009 3 30 2009 10 635 521956 4818393 197 40
14:00:48 3/20/2013 3 20 2013 14 679 522083 4818393 196 40
14:00:48 1/28/2011 1 28 2011 14 801 524769 4818403 86 40
6:00:53 1/1/2013 1 1 2013 6 663 522968 4818396 194 40
12:00:21 3/13/2011 3 13 2011 12 801 521228 4818391 198 40
10:00:53 2/22/2014 2 22 2014 10 917 521564 4818392 198 40
4:01:04 4/9/2011 4 9 2011 4 654 521756 4818392 197 40
18:01:12 1/10/2013 1 10 2013 18 663 524248 4818401 124 39
8:01:03 2/13/2011 2 13 2011 8 639 524303 4818401 124 39
16:00:26 1/29/2013 1 29 2013 16 665 521135 4818391 199 40
22:00:41 1/9/2012 1 9 2012 22 658 524311 4818401 124 39
4:00:42 1/1/2013 1 1 2013 4 663 522974 4818397 194 40
10:00:41 3/27/2012 3 27 2012 10 677 522065 4818394 196 40
4:00:12 12/14/2008 12 14 2008 4 634 522241 4818394 196 40
4:00:42 4/4/2011 4 4 2011 4 658 524442 4818402 86 40
18:00:54 12/8/2012 12 8 2012 18 675 524592 4818402 86 40
2:00:24 2/16/2011 2 16 2011 2 655 522469 4818395 195 40
4:00:43 1/3/2009 1 3 2009 4 633 523927 4818400 192 40
2:00:24 3/14/2014 3 14 2014 2 909 522574 4818395 195 40
18:00:47 2/10/2009 2 10 2009 18 633 523667 4818399 192 40
8:00:54 3/31/2009 3 31 2009 8 633 522328 4818395 196 40
14:00:53 1/4/2009 1 4 2009 14 634 521606 4818392 197 40
0:00:53 4/25/2009 4 25 2009 0 642 525648 4818407 85 40
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2:00:41 1/30/2010 1 30 2010 2 647 520449 4818389 200 39
12:00:53 2/3/2010 2 3 2010 12 640 524299 4818402 124 39
8:00:55 4/11/2011 4 11 2011 8 654 522524 4818396 195 40
2:00:55 3/2/2010 3 2 2010 2 647 522253 4818395 196 40
18:00:43 4/22/2009 4 22 2009 18 644 524573 4818403 86 40
0:00:49 3/21/2009 3 21 2009 0 643 521330 4818392 198 40
0:00:46 1/16/2014 1 16 2014 0 907 522994 4818397 194 40
2:01:54 2/18/2013 2 18 2013 2 677 521198 4818392 199 40
4:00:48 12/29/2008 12 29 2008 4 633 523347 4818399 193 40
22:00:48 4/14/2011 4 14 2011 22 666 525834 4818408 85 40
10:00:56 4/28/2014 4 28 2014 10 917 522028 4818394 196 40
6:00:54 2/16/2011 2 16 2011 6 655 522469 4818396 195 40
2:00:53 3/21/2009 3 21 2009 2 643 521328 4818392 198 40
6:00:49 2/4/2011 2 4 2011 6 657 522904 4818397 194 40
8:00:53 4/7/2011 4 7 2011 8 665 524326 4818402 124 39
14:00:54 12/27/2012 12 27 2012 14 675 521591 4818393 198 40
4:00:49 12/19/2012 12 19 2012 4 658 522752 4818397 195 40
14:00:42 1/29/2013 1 29 2013 14 665 521134 4818392 199 40
18:00:56 2/3/2012 2 3 2012 18 665 524406 4818403 124 39
8:00:53 1/24/2010 1 24 2010 8 647 520508 4818390 200 39
0:00:41 3/29/2011 3 29 2011 0 661 524471 4818403 86 40
12:00:44 4/19/2009 4 19 2009 12 644 522591 4818396 195 40
12:00:25 2/8/2011 2 8 2011 12 655 525320 4818406 88 40
6:00:43 4/4/2011 4 4 2011 6 667 524434 4818403 86 40
16:00:14 12/24/2008 12 24 2008 16 635 525519 4818407 88 40
2:00:54 3/6/2010 3 6 2010 2 640 525487 4818407 88 40
14:00:06 1/8/2009 1 8 2009 14 635 523846 4818401 192 40
22:00:46 2/11/2010 2 11 2010 22 640 523796 4818401 192 40
2:00:54 1/7/2010 1 7 2010 2 647 521485 4818393 198 40
2:00:48 4/20/2011 4 20 2011 2 668 525465 4818407 88 40
12:00:53 3/17/2014 3 17 2014 12 679 522237 4818396 196 40
14:00:48 1/22/2011 1 22 2011 14 657 521830 4818394 197 40
4:00:48 4/20/2011 4 20 2011 4 668 525463 4818407 88 40
8:00:48 4/1/2010 4 1 2010 8 655 524742 4818404 86 40
16:00:53 3/10/2013 3 10 2013 16 671 521409 4818393 198 40
6:00:53 1/9/2011 1 9 2011 6 801 523862 4818401 192 40
12:00:54 1/22/2011 1 22 2011 12 657 521831 4818394 197 40
22:00:45 1/24/2011 1 24 2011 22 650 523650 4818401 192 40
2:00:55 2/10/2010 2 10 2010 2 633 525223 4818406 88 40
4:00:41 3/20/2011 3 20 2011 4 659 521549 4818394 198 40
0:00:55 3/19/2014 3 19 2014 0 918 522737 4818398 195 40
18:00:59 2/24/2014 2 24 2014 18 907 524420 4818403 86 40
18:00:43 2/3/2009 2 3 2009 18 633 524434 4818404 86 40
10:00:53 3/12/2012 3 12 2012 10 666 521583 4818394 198 40
4:00:53 3/25/2011 3 25 2011 4 801 522769 4818398 195 40
22:01:21 12/7/2008 12 7 2008 22 633 522857 4818398 194 40
22:00:48 4/19/2013 4 19 2013 22 671 524298 4818403 124 39
2:00:38 12/26/2008 12 26 2008 2 635 523815 4818401 192 40
6:00:41 12/11/2012 12 11 2012 6 677 525855 4818409 85 40
18:00:47 3/2/2012 3 2 2012 18 663 523396 4818400 193 40
22:00:41 12/28/2012 12 28 2012 22 665 522892 4818398 194 40
12:00:12 3/30/2009 3 30 2009 12 635 521957 4818395 197 40
22:00:47 4/19/2013 4 19 2013 22 658 524481 4818404 86 40
8:00:48 12/19/2013 12 19 2013 8 908 522293 4818397 196 40
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10:00:53 3/28/2008 3 28 2008 10 634 521486 4818394 198 40
8:00:56 3/7/2013 3 7 2013 8 663 522994 4818399 194 40
4:00:49 3/5/2011 3 5 2011 4 650 522183 4818396 196 40
20:00:51 3/30/2013 3 30 2013 20 663 524577 4818405 86 40
10:00:55 12/9/2010 12 9 2010 10 650 521920 4818395 197 40
0:00:23 3/15/2009 3 15 2009 0 637 523693 4818401 192 40
2:00:50 4/22/2012 4 22 2012 2 672 522819 4818398 194 40
12:00:20 1/18/2010 1 18 2010 12 633 521520 4818394 198 40
20:00:41 3/27/2013 3 27 2013 20 663 524762 4818405 86 40
18:00:52 4/1/2012 4 1 2012 18 679 522752 4818398 195 40
2:00:40 12/31/2009 12 31 2009 2 646 522800 4818398 195 40
0:00:50 12/15/2013 12 15 2013 0 916 524821 4818406 87 40
18:00:43 4/7/2011 4 7 2011 18 663 524401 4818404 124 39
10:01:24 2/15/2011 2 15 2011 10 655 522517 4818398 195 40
10:00:48 1/27/2012 1 27 2012 10 658 521585 4818395 198 40
10:00:50 4/19/2013 4 19 2013 10 658 522255 4818397 196 40
6:00:48 11/28/2010 11 28 2010 6 801 522261 4818397 196 40
18:00:54 2/27/2014 2 27 2014 18 914 521366 4818394 198 40
2:00:54 1/21/2013 1 21 2013 2 663 523733 4818402 192 40
0:00:49 3/2/2011 3 2 2011 0 642 523736 4818402 192 40
10:00:48 3/24/2010 3 24 2010 10 646 521840 4818395 197 40
10:00:53 2/11/2009 2 11 2009 10 634 524879 4818406 87 40
6:00:56 4/14/2014 4 14 2014 6 909 525442 4818408 88 40
12:00:53 2/27/2013 2 27 2013 12 677 521629 4818395 197 40
10:00:35 2/5/2011 2 5 2011 10 646 521265 4818394 198 40
8:00:41 2/20/2011 2 20 2011 8 650 521663 4818395 197 40
14:00:41 2/25/2014 2 25 2014 14 913 526271 4818411 84 40
0:00:27 2/21/2010 2 21 2010 0 638 525476 4818408 88 40
10:00:41 2/27/2011 2 27 2011 10 801 521511 4818395 198 40
18:00:56 4/30/2009 4 30 2009 18 634 521980 4818396 197 40
8:00:41 2/6/2013 2 6 2013 8 680 524604 4818405 86 40
4:00:53 12/25/2012 12 25 2012 4 680 522730 4818399 195 40
16:00:54 12/31/2012 12 31 2012 16 674 521333 4818394 198 40
2:00:37 11/25/2010 11 25 2010 2 646 522666 4818399 195 40
2:00:48 2/6/2013 2 6 2013 2 675 524238 4818404 124 39
22:00:46 3/28/2011 3 28 2011 22 661 524470 4818405 86 40
6:01:11 4/3/2014 4 3 2014 6 913 524351 4818404 124 39
10:01:12 2/23/2011 2 23 2011 10 638 521557 4818395 198 40
20:00:42 1/9/2012 1 9 2012 20 663 525361 4818408 88 40
6:00:54 12/18/2012 12 18 2012 6 680 522729 4818399 195 40
10:00:54 2/27/2013 2 27 2013 10 665 521642 4818395 197 40
6:00:56 2/21/2010 2 21 2010 6 638 525477 4818409 88 40
18:00:42 1/11/2009 1 11 2009 18 635 523616 4818402 192 40
12:00:55 1/14/2012 1 14 2012 12 663 525212 4818408 87 40
4:00:20 2/5/2011 2 5 2011 4 654 524165 4818404 124 39
4:00:55 4/3/2014 4 3 2014 4 913 524355 4818405 124 39
22:00:53 11/20/2010 11 20 2010 22 641 524267 4818404 124 39
18:00:53 4/5/2011 4 5 2011 18 666 526206 4818412 84 40
8:00:55 11/28/2010 11 28 2010 8 801 522221 4818397 196 40
0:00:53 1/18/2011 1 18 2011 0 801 523399 4818401 193 40
10:00:48 12/25/2013 12 25 2013 10 907 522693 4818399 195 40
6:00:54 3/28/2011 3 28 2011 6 662 524409 4818405 124 39
6:00:30 1/27/2010 1 27 2010 6 633 523782 4818403 192 40
6:00:48 12/26/2008 12 26 2008 6 635 523784 4818403 192 40
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14:00:32 1/29/2013 1 29 2013 14 663 521247 4818394 198 40
14:00:36 12/28/2013 12 28 2013 14 671 521699 4818396 197 40
0:00:47 1/27/2010 1 27 2010 0 633 523782 4818403 192 40
18:00:36 3/1/2011 3 1 2011 18 642 523729 4818403 192 40
8:00:48 2/2/2012 2 2 2012 8 665 523335 4818401 193 40
2:00:53 3/29/2011 3 29 2011 2 661 524469 4818405 86 40
18:00:47 1/24/2011 1 24 2011 18 650 523652 4818403 192 40
2:00:46 1/3/2010 1 3 2010 2 644 525474 4818409 88 40
6:00:42 4/4/2011 4 4 2011 6 658 524444 4818405 86 40
4:00:38 3/28/2011 3 28 2011 4 662 524404 4818405 124 39
2:00:50 3/4/2013 3 4 2013 2 663 523511 4818402 193 40
10:00:54 2/13/2012 2 13 2012 10 663 525842 4818411 85 40
2:00:48 3/20/2011 3 20 2011 2 801 521373 4818395 198 40
12:00:42 1/30/2014 1 30 2014 12 916 524427 4818406 86 40
2:01:02 3/4/2010 3 4 2010 2 647 524402 4818405 124 39
2:00:36 3/19/2014 3 19 2014 2 918 522729 4818400 195 40
12:00:53 1/22/2011 1 22 2011 12 646 521741 4818396 197 40
2:00:53 5/3/2011 5 3 2011 2 669 524457 4818406 86 40
14:00:53 3/29/2011 3 29 2011 14 650 522950 4818400 194 40
4:00:47 2/1/2011 2 1 2011 4 657 522035 4818397 196 40
18:00:43 3/1/2011 3 1 2011 18 650 523475 4818402 193 40
4:00:53 3/14/2010 3 14 2010 4 642 522890 4818400 194 40
8:00:54 1/15/2009 1 15 2009 8 634 523843 4818404 192 40
4:00:54 1/27/2010 1 27 2010 4 633 523783 4818403 192 40
6:00:53 3/16/2010 3 16 2010 6 643 522320 4818398 196 40
2:00:53 5/13/2011 5 13 2011 2 657 520460 4818393 200 39
6:00:44 12/14/2008 12 14 2008 6 634 522255 4818398 196 40
4:01:05 12/25/2009 12 25 2009 4 646 522846 4818400 194 40
18:00:47 3/27/2012 3 27 2012 18 663 522620 4818400 195 40
12:00:42 1/22/2011 1 22 2011 12 641 521460 4818396 198 40
22:00:54 2/21/2009 2 21 2009 22 637 523787 4818404 192 40
12:00:54 3/10/2013 3 10 2013 12 658 521389 4818396 198 40
18:00:47 1/16/2009 1 16 2009 18 634 524121 4818405 124 39
4:00:14 2/4/2011 2 4 2011 4 657 522903 4818401 194 40
4:00:59 2/6/2014 2 6 2014 4 907 523906 4818404 192 40
14:00:47 2/15/2013 2 15 2013 14 675 524237 4818405 124 39
16:00:36 1/12/2014 1 12 2014 16 671 523813 4818404 192 40
8:00:26 4/19/2013 4 19 2013 8 658 522256 4818399 196 40
2:00:56 2/4/2011 2 4 2011 2 657 522909 4818401 194 40
0:00:27 1/27/2012 1 27 2012 0 666 523429 4818403 193 40
18:00:48 12/27/2010 12 27 2010 18 638 523785 4818404 192 40
22:00:53 12/21/2009 12 21 2009 22 640 523935 4818404 192 40
18:00:44 1/1/2011 1 1 2011 18 653 523381 4818402 193 40
2:00:49 2/21/2010 2 21 2010 2 638 525474 4818410 88 40
18:00:48 4/10/2011 4 10 2011 18 659 522868 4818401 194 40
6:00:57 2/5/2011 2 5 2011 6 654 524167 4818405 124 39
4:00:54 12/4/2012 12 4 2012 4 671 525336 4818410 88 40
18:00:54 3/26/2009 3 26 2009 18 634 521371 4818396 198 40
2:00:50 1/1/2013 1 1 2013 2 663 522876 4818401 194 40
18:00:44 3/12/2010 3 12 2010 18 641 520782 4818394 200 39
6:00:53 4/10/2011 4 10 2011 6 669 521939 4818398 197 40
6:00:55 2/2/2012 2 2 2012 6 665 523329 4818403 193 40
18:00:54 2/21/2009 2 21 2009 18 637 523781 4818404 192 40
18:00:53 11/28/2010 11 28 2010 18 638 521770 4818398 197 40
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6:00:53 1/30/2011 1 30 2011 6 647 521620 4818397 197 40
10:00:23 2/15/2011 2 15 2011 10 650 522408 4818400 195 40
18:00:40 4/8/2010 4 8 2010 18 639 525751 4818412 85 40
20:01:24 3/23/2014 3 23 2014 20 914 520425 4818393 200 39
4:00:41 1/8/2010 1 8 2010 4 640 521516 4818397 198 40
18:00:42 2/16/2009 2 16 2009 18 632 526070 4818413 84 40
16:00:49 1/8/2011 1 8 2011 16 654 523935 4818405 192 40
6:00:23 3/4/2010 3 4 2010 6 647 524402 4818407 124 39
6:00:21 12/12/2011 12 12 2011 6 659 524266 4818406 124 39
18:00:51 4/6/2011 4 6 2011 18 654 525985 4818413 85 40
2:00:54 4/14/2009 4 14 2009 2 642 526727 4818416 83 40
6:00:44 4/20/2011 4 20 2011 6 668 525461 4818411 88 40
4:00:53 3/6/2013 3 6 2013 4 679 521910 4818398 197 40
4:00:47 12/12/2010 12 12 2010 4 653 523636 4818404 192 40
4:00:42 12/29/2012 12 29 2012 4 663 522927 4818402 194 40
8:00:54 2/26/2014 2 26 2014 8 916 521778 4818398 197 40
10:00:54 1/14/2011 1 14 2011 10 638 522055 4818399 196 40
6:00:57 1/21/2010 1 21 2010 6 638 521380 4818397 198 40
4:01:00 1/26/2011 1 26 2011 4 642 523731 4818405 192 40
8:00:17 3/20/2010 3 20 2010 8 638 521267 4818397 198 40
2:00:31 3/5/2011 3 5 2011 2 650 522182 4818400 196 40
8:00:24 4/8/2009 4 8 2009 8 633 521648 4818398 197 40
22:00:42 11/25/2010 11 25 2010 22 646 522637 4818401 195 40
2:00:56 1/8/2010 1 8 2010 2 640 521507 4818397 198 40
16:00:42 2/1/2010 2 1 2010 16 633 522937 4818402 194 40
18:00:40 3/1/2013 3 1 2013 18 658 523714 4818405 192 40
0:00:54 1/26/2011 1 26 2011 0 642 523725 4818405 192 40
0:00:53 2/18/2013 2 18 2013 0 677 521197 4818396 199 40
12:00:42 1/29/2013 1 29 2013 12 663 521245 4818397 198 40
2:01:11 5/5/2011 5 5 2011 2 669 523030 4818403 194 40
12:00:54 12/21/2010 12 21 2010 12 801 521906 4818399 197 40
8:01:07 1/21/2010 1 21 2010 8 638 521377 4818397 198 40
4:00:31 12/26/2008 12 26 2008 4 635 523785 4818405 192 40
8:00:20 12/29/2008 12 29 2008 8 633 523336 4818404 193 40
10:00:54 4/4/2011 4 4 2011 10 641 522183 4818400 196 40
22:00:42 4/11/2012 4 11 2012 22 666 525890 4818413 85 40
22:00:57 12/27/2010 12 27 2010 22 638 523785 4818405 192 40
22:00:53 2/9/2010 2 9 2010 22 633 525259 4818411 88 40
10:00:13 1/30/2013 1 30 2013 10 665 521162 4818397 199 40
4:00:53 4/25/2009 4 25 2009 4 634 522890 4818402 194 40
4:00:56 11/26/2010 11 26 2010 4 647 522763 4818402 195 40
14:00:25 1/8/2013 1 8 2013 14 665 523710 4818405 192 40
10:00:53 2/11/2013 2 11 2013 10 680 525186 4818411 87 40
16:00:42 1/10/2009 1 10 2009 16 633 522919 4818403 194 40
12:00:42 1/1/2009 1 1 2009 12 637 523923 4818406 192 40
16:00:47 1/4/2013 1 4 2013 16 663 524242 4818407 124 39
16:00:35 2/24/2014 2 24 2014 16 907 524476 4818408 86 40
10:00:47 1/1/2011 1 1 2011 10 801 521061 4818397 199 40
18:00:54 1/17/2011 1 17 2011 18 801 523399 4818404 193 40
0:00:47 3/14/2010 3 14 2010 0 643 524769 4818409 86 40
18:00:36 3/22/2011 3 22 2011 18 668 524876 4818410 87 40
18:00:52 2/27/2010 2 27 2010 18 639 525394 4818412 88 40
6:00:49 2/1/2011 2 1 2011 6 657 522032 4818400 196 40
4:00:41 3/22/2008 3 22 2008 4 636 521733 4818399 197 40
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22:00:53 1/27/2011 1 27 2011 22 642 523892 4818406 192 40
22:00:55 3/1/2011 3 1 2011 22 642 523731 4818406 192 40
8:00:21 12/29/2012 12 29 2012 8 663 522872 4818403 194 40
2:00:48 12/28/2010 12 28 2010 2 646 523830 4818406 192 40
22:00:44 1/24/2011 1 24 2011 22 642 523839 4818406 192 40
10:01:06 12/26/2012 12 26 2012 10 680 521352 4818398 198 40
16:00:36 4/4/2008 4 4 2008 16 632 521584 4818399 198 40
12:00:50 2/26/2012 2 26 2012 12 663 521799 4818399 197 40
10:00:56 12/22/2010 12 22 2010 10 646 522307 4818401 196 40
10:00:41 2/18/2012 2 18 2012 10 658 521390 4818398 198 40
6:00:43 3/12/2009 3 12 2009 6 639 521992 4818400 197 40
8:00:47 3/29/2011 3 29 2011 8 654 522402 4818401 196 40
2:00:54 3/28/2011 3 28 2011 2 662 524402 4818408 124 39
12:00:48 3/6/2011 3 6 2011 12 641 521707 4818399 197 40
14:00:55 1/12/2011 1 12 2011 14 654 524086 4818407 124 39
12:00:56 2/8/2009 2 8 2009 12 637 524275 4818408 124 39
4:00:54 12/26/2009 12 26 2009 4 643 522633 4818402 195 40
0:00:48 2/28/2010 2 28 2010 0 643 524839 4818410 87 40
0:00:50 5/1/2011 5 1 2011 0 654 522255 4818401 196 40
22:00:50 1/26/2012 1 26 2012 22 666 523425 4818405 193 40
6:00:48 1/30/2011 1 30 2011 6 641 521752 4818400 197 40
0:00:58 11/19/2011 11 19 2011 0 650 524324 4818408 124 39
8:00:50 3/5/2011 3 5 2011 8 650 522182 4818401 196 40
2:00:48 1/27/2010 1 27 2010 2 633 523793 4818407 192 40
8:00:24 4/24/2009 4 24 2009 8 634 521683 4818400 197 40
4:00:55 4/22/2009 4 22 2009 4 639 524554 4818409 86 40
0:00:39 4/18/2013 4 18 2013 0 671 525505 4818413 88 40
4:00:53 2/14/2012 2 14 2012 4 665 524466 4818409 86 40
6:01:14 12/15/2013 12 15 2013 6 908 523870 4818407 192 40
4:00:37 1/17/2011 1 17 2011 4 801 523700 4818406 192 40
14:00:48 3/6/2011 3 6 2011 14 641 521706 4818400 197 40
6:00:41 3/21/2009 3 21 2009 6 643 521336 4818399 198 40
20:00:57 3/19/2014 3 19 2014 20 917 524403 4818409 124 39
8:00:16 1/31/2011 1 31 2011 8 639 524979 4818411 87 40
18:00:16 1/20/2013 1 20 2013 18 663 523826 4818407 192 40
6:00:13 4/6/2008 4 6 2008 6 633 523720 4818407 192 40
12:00:41 3/6/2011 3 6 2011 12 653 521704 4818400 197 40
10:00:53 12/26/2009 12 26 2009 10 646 522173 4818402 196 40
2:00:47 3/19/2011 3 19 2011 2 655 521987 4818401 197 40
6:00:36 3/28/2011 3 28 2011 6 669 524372 4818409 124 39
10:00:53 4/15/2009 4 15 2009 10 641 524099 4818408 124 39
4:00:23 4/25/2009 4 25 2009 4 646 522267 4818402 196 40
2:01:12 3/2/2010 3 2 2010 2 643 522114 4818401 196 40
10:00:51 2/15/2011 2 15 2011 10 654 522591 4818403 195 40
0:00:32 2/6/2011 2 6 2011 0 655 523371 4818406 193 40
10:01:18 2/26/2011 2 26 2011 10 801 521448 4818399 198 40
22:00:21 3/18/2011 3 18 2011 22 655 521987 4818401 197 40
2:00:54 4/29/2009 4 29 2009 2 644 521779 4818401 197 40
16:00:24 4/6/2010 4 6 2010 16 650 522861 4818404 194 40
4:00:53 12/28/2010 12 28 2010 4 646 523828 4818408 192 40
22:00:54 1/26/2010 1 26 2010 22 633 523783 4818408 192 40
0:00:56 12/22/2010 12 22 2010 0 646 522941 4818405 194 40
22:00:53 2/25/2010 2 25 2010 22 633 522249 4818402 196 40
0:00:54 2/27/2009 2 27 2009 0 633 521991 4818402 197 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:01:26 4/11/2012 4 11 2012 22 670 525800 4818415 85 40
2:00:55 2/28/2014 2 28 2014 2 918 523441 4818406 193 40
16:00:48 2/2/2009 2 2 2009 16 637 524075 4818409 124 39
4:00:53 3/4/2010 3 4 2010 4 647 524403 4818410 124 39
10:00:53 3/1/2014 3 1 2014 10 679 521670 4818401 197 40
4:00:54 1/8/2010 1 8 2010 4 643 521455 4818400 198 40
18:00:23 3/27/2012 3 27 2012 18 678 522636 4818404 195 40
10:00:54 3/17/2014 3 17 2014 10 909 522159 4818402 196 40
6:00:54 3/15/2014 3 15 2014 6 908 525269 4818413 88 40
18:01:12 4/6/2012 4 6 2012 18 672 526240 4818417 84 40
2:00:43 2/5/2011 2 5 2011 2 655 523860 4818408 192 40
22:00:15 3/20/2009 3 20 2009 22 643 521324 4818400 198 40
6:00:42 3/13/2009 3 13 2009 6 638 522230 4818403 196 40
6:00:54 3/17/2010 3 17 2010 6 655 521541 4818400 198 40
10:00:47 1/14/2012 1 14 2012 10 663 525233 4818413 88 40
4:00:54 4/14/2014 4 14 2014 4 916 525541 4818415 88 40
22:00:55 2/5/2011 2 5 2011 22 655 523378 4818407 193 40
10:00:48 4/1/2010 4 1 2010 10 655 524724 4818412 86 40
12:00:42 1/30/2013 1 30 2013 12 665 521211 4818400 198 40
2:00:36 12/16/2013 12 16 2013 2 671 522867 4818405 194 40
6:00:53 4/9/2011 4 9 2011 6 654 521762 4818401 197 40
10:00:42 2/3/2010 2 3 2010 10 640 524297 4818410 124 39
2:01:55 4/25/2009 4 25 2009 2 634 522892 4818405 194 40
10:00:53 12/27/2010 12 27 2010 10 638 523715 4818408 192 40
22:01:07 12/15/2013 12 15 2013 22 909 524472 4818411 86 40
10:00:49 11/27/2010 11 27 2010 10 641 521350 4818400 198 40
22:00:31 2/3/2009 2 3 2009 22 633 524436 4818411 86 40
18:00:42 12/27/2009 12 27 2009 18 641 521322 4818400 198 40
6:00:45 1/15/2010 1 15 2010 6 646 522751 4818405 195 40
10:00:24 1/31/2010 1 31 2010 10 633 522116 4818403 196 40
8:00:42 3/13/2009 3 13 2009 8 639 522277 4818403 196 40
6:00:24 1/29/2014 1 29 2014 6 909 521142 4818400 199 40
12:00:56 1/18/2011 1 18 2011 12 639 522031 4818402 196 40
14:00:36 2/10/2009 2 10 2009 14 632 521639 4818401 197 40
6:00:48 3/25/2011 3 25 2011 6 801 522769 4818405 195 40
14:00:43 3/13/2011 3 13 2011 14 801 521233 4818400 198 40
2:00:48 5/5/2011 5 5 2011 2 666 524245 4818410 124 39
2:00:42 11/21/2010 11 21 2010 2 643 522650 4818405 195 40
10:00:58 2/27/2013 2 27 2013 10 677 521631 4818401 197 40
0:00:27 1/31/2011 1 31 2011 0 639 523999 4818409 192 40
6:00:53 1/1/2014 1 1 2014 6 908 523736 4818409 192 40
12:00:42 1/31/2012 1 31 2012 12 663 521685 4818402 197 40
0:00:42 3/4/2010 3 4 2010 0 647 524410 4818411 86 40
4:00:55 3/13/2009 3 13 2009 4 638 522230 4818403 196 40
4:00:36 1/27/2012 1 27 2012 4 666 523386 4818407 193 40
6:01:03 2/5/2013 2 5 2013 6 675 523893 4818409 192 40
8:00:31 4/10/2009 4 10 2009 8 634 521824 4818402 197 40
8:00:57 2/14/2012 2 14 2012 8 665 524472 4818411 86 40
6:00:49 12/19/2012 12 19 2012 6 680 522731 4818405 195 40
2:00:48 2/10/2009 2 10 2009 2 637 525007 4818413 87 40
6:00:23 2/13/2010 2 13 2010 6 633 524105 4818410 124 39
12:00:33 2/21/2010 2 21 2010 12 646 525916 4818417 85 40
2:00:48 1/31/2011 1 31 2011 2 639 524088 4818410 124 39
2:01:23 1/27/2012 1 27 2012 2 666 523427 4818408 193 40
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12:00:50 1/26/2011 1 26 2011 12 638 522119 4818403 196 40
4:00:54 1/21/2013 1 21 2013 4 663 523729 4818409 192 40
0:01:23 4/7/2010 4 7 2010 0 650 522913 4818406 194 40
4:00:55 2/13/2011 2 13 2011 4 639 524258 4818411 124 39
2:00:20 4/6/2012 4 6 2012 2 675 525806 4818417 85 40
4:00:48 12/11/2011 12 11 2011 4 659 525053 4818414 87 40
4:00:48 2/21/2010 2 21 2010 4 638 525466 4818415 88 40
8:00:54 3/12/2011 3 12 2011 8 653 522280 4818404 196 40
10:00:39 4/14/2010 4 14 2010 10 650 524358 4818411 124 39
4:00:55 2/10/2009 2 10 2009 4 637 525003 4818414 87 40
2:00:25 4/25/2009 4 25 2009 2 646 522267 4818404 196 40
16:00:40 12/28/2008 12 28 2008 16 634 523646 4818409 192 40
10:01:11 3/11/2009 3 11 2009 10 639 521912 4818403 197 40
14:00:42 1/5/2009 1 5 2009 14 637 522674 4818406 195 40
12:00:54 2/21/2011 2 21 2011 12 801 521502 4818402 198 40
2:00:41 3/6/2013 3 6 2013 2 658 522160 4818404 196 40
12:00:53 12/27/2010 12 27 2010 12 638 523720 4818409 192 40
22:00:56 3/18/2008 3 18 2008 22 636 523347 4818408 193 40
0:00:50 12/31/2009 12 31 2009 0 646 522799 4818406 195 40
16:00:33 12/28/2008 12 28 2008 16 635 523582 4818409 193 40
20:00:20 3/9/2014 3 9 2014 20 908 524457 4818412 86 40
8:00:53 1/29/2014 1 29 2014 8 909 521145 4818401 199 40
22:00:54 4/30/2008 4 30 2008 22 634 523735 4818410 192 40
12:00:29 2/26/2011 2 26 2011 12 801 521461 4818402 198 40
2:00:53 2/7/2014 2 7 2014 2 908 523945 4818411 192 40
20:00:58 12/7/2013 12 7 2013 20 917 525605 4818417 88 40
22:00:29 12/9/2012 12 9 2012 22 670 525130 4818415 87 40
6:00:25 3/16/2010 3 16 2010 6 646 522165 4818405 196 40
18:00:36 4/1/2011 4 1 2011 18 655 521301 4818402 198 40
6:00:53 3/15/2010 3 15 2010 6 642 526173 4818419 84 40
8:01:07 2/27/2011 2 27 2011 8 638 521659 4818403 197 40
14:00:48 12/29/2008 12 29 2008 14 634 523841 4818410 192 40
8:00:54 2/10/2009 2 10 2009 8 633 525038 4818415 87 40
6:00:55 3/10/2014 3 10 2014 6 918 525496 4818417 88 40
10:00:42 2/19/2011 2 19 2011 10 638 521564 4818403 198 40
0:00:53 4/28/2011 4 28 2011 0 667 525816 4818418 85 40
4:00:58 2/13/2011 2 13 2011 4 642 524136 4818412 124 39
12:00:54 2/14/2011 2 14 2011 12 639 525998 4818419 85 40
16:00:27 2/16/2009 2 16 2009 16 633 521305 4818402 198 40
18:00:53 4/19/2008 4 19 2008 18 631 523127 4818408 194 40
18:00:55 3/29/2011 3 29 2011 18 663 522760 4818407 195 40
18:00:54 5/17/2011 5 17 2011 18 657 522160 4818405 196 40
10:00:53 3/29/2011 3 29 2011 10 801 522248 4818405 196 40
0:00:18 2/15/2011 2 15 2011 0 646 523817 4818411 192 40
18:00:33 1/11/2011 1 11 2011 18 641 522799 4818407 195 40
4:00:46 3/13/2010 3 13 2010 4 651 525738 4818418 85 40
8:00:53 11/26/2010 11 26 2010 8 653 521706 4818403 197 40
12:00:56 2/9/2014 2 9 2014 12 909 521484 4818403 198 40
6:00:54 12/12/2013 12 12 2013 6 917 522178 4818405 196 40
2:00:28 2/23/2012 2 23 2012 2 658 522854 4818407 194 40
2:00:52 1/8/2010 1 8 2010 2 643 521450 4818403 198 40
22:00:21 3/22/2010 3 22 2010 22 644 522833 4818407 194 40
10:00:43 1/2/2011 1 2 2011 10 646 521729 4818404 197 40
22:00:42 3/30/2008 3 30 2008 22 633 523800 4818411 192 40
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18:00:54 2/9/2010 2 9 2010 18 633 525245 4818416 88 40
0:00:43 3/19/2011 3 19 2011 0 655 521983 4818405 197 40
2:00:54 1/26/2011 1 26 2011 2 642 523730 4818410 192 40
14:00:54 2/8/2011 2 8 2011 14 655 524903 4818415 87 40
16:00:47 2/12/2010 2 12 2010 16 638 524386 4818413 124 39
6:00:47 2/26/2014 2 26 2014 6 917 521732 4818404 197 40
14:00:54 12/26/2009 12 26 2009 14 644 525857 4818418 85 40
14:00:53 1/11/2011 1 11 2011 14 654 523912 4818411 192 40
18:00:23 3/27/2009 3 27 2009 18 647 521137 4818402 199 40
6:00:47 3/15/2014 3 15 2014 6 918 525974 4818419 85 40
18:00:41 1/25/2011 1 25 2011 18 642 523716 4818411 192 40
4:00:47 4/6/2012 4 6 2012 4 675 525810 4818418 85 40
6:00:24 4/14/2012 4 14 2012 6 665 522734 4818407 195 40
2:00:53 3/6/2013 3 6 2013 2 677 521911 4818405 197 40
10:00:33 4/15/2011 4 15 2011 10 641 522680 4818407 195 40
0:00:56 3/23/2014 3 23 2014 0 916 522443 4818406 195 40
0:00:47 2/15/2010 2 15 2010 0 639 525310 4818417 88 40
8:00:25 2/1/2009 2 1 2009 8 637 524257 4818413 124 39
14:00:21 1/24/2011 1 24 2011 14 639 523828 4818411 192 40
16:01:09 3/5/2012 3 5 2012 16 663 523656 4818411 192 40
4:00:48 12/16/2013 12 16 2013 4 671 522853 4818408 194 40
10:00:48 1/6/2009 1 6 2009 10 637 523938 4818412 192 40
4:00:41 3/10/2014 3 10 2014 4 918 525489 4818418 88 40
4:00:48 3/28/2011 3 28 2011 4 669 524363 4818413 124 39
18:00:54 1/12/2014 1 12 2014 18 671 523817 4818412 192 40
18:00:54 3/4/2010 3 4 2010 18 638 525560 4818418 88 40
4:00:55 2/26/2014 2 26 2014 4 917 521730 4818404 197 40
10:02:00 2/8/2011 2 8 2011 10 639 525351 4818417 88 40
18:00:47 2/1/2010 2 1 2010 18 638 523055 4818409 194 40
12:00:47 12/26/2009 12 26 2009 12 644 525858 4818419 85 40
18:00:41 2/14/2010 2 14 2010 18 646 524785 4818415 86 40
10:00:53 12/28/2008 12 28 2008 10 635 523589 4818411 193 40
6:00:31 3/28/2008 3 28 2008 6 636 521670 4818404 197 40
14:00:42 1/11/2011 1 11 2011 14 646 522589 4818407 195 40
4:00:57 3/16/2010 3 16 2010 4 646 522165 4818406 196 40
10:00:56 12/29/2009 12 29 2009 10 643 521592 4818404 198 40
10:00:23 4/24/2009 4 24 2009 10 634 521598 4818404 198 40
16:00:53 3/29/2011 3 29 2011 16 650 522965 4818409 194 40
10:00:23 3/27/2012 3 27 2012 10 670 521920 4818405 197 40
8:00:56 2/26/2014 2 26 2014 8 917 521728 4818405 197 40
16:00:41 11/29/2010 11 29 2010 16 643 524263 4818414 124 39
4:00:48 3/6/2010 3 6 2010 4 640 525491 4818418 88 40
10:00:54 3/7/2013 3 7 2013 10 658 521935 4818406 197 40
8:00:53 4/19/2009 4 19 2009 8 644 522748 4818408 195 40
4:00:53 3/15/2010 3 15 2010 4 642 526174 4818421 84 40
12:00:48 3/10/2009 3 10 2009 12 633 522632 4818408 195 40
2:00:47 2/27/2013 2 27 2013 2 658 521240 4818403 198 40
0:00:45 12/29/2013 12 29 2013 0 917 523441 4818411 193 40
16:00:44 2/6/2009 2 6 2009 16 633 525037 4818417 87 40
14:00:33 4/17/2012 4 17 2012 14 666 524351 4818414 124 39
22:00:47 1/17/2011 1 17 2011 22 801 523396 4818411 193 40
0:00:56 4/6/2012 4 6 2012 0 675 525806 4818420 85 40
6:00:47 12/11/2012 12 11 2012 6 665 525855 4818420 85 40
14:00:47 1/7/2010 1 7 2010 14 643 521360 4818404 198 40
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10:00:46 3/24/2014 3 24 2014 10 917 522382 4818407 196 40
18:00:48 2/21/2009 2 21 2009 18 637 523733 4818412 192 40
16:00:53 2/19/2011 2 19 2011 16 646 521309 4818404 198 40
4:01:02 3/15/2014 3 15 2014 4 916 525598 4818419 88 40
2:00:53 3/23/2014 3 23 2014 2 909 522866 4818409 194 40
8:00:47 12/25/2013 12 25 2013 8 908 521355 4818404 198 40
4:00:30 3/13/2012 3 13 2012 4 663 521777 4818406 197 40
16:01:11 3/8/2013 3 8 2013 16 677 521290 4818404 198 40
8:00:53 3/9/2014 3 9 2014 8 916 521983 4818406 197 40
6:00:53 3/21/2011 3 21 2011 6 665 521564 4818405 198 40
8:00:44 12/26/2008 12 26 2008 8 635 523788 4818413 192 40
8:01:18 4/17/2012 4 17 2012 8 677 523880 4818413 192 40
16:00:32 2/28/2014 2 28 2014 16 907 522336 4818408 196 40
12:00:52 1/1/2011 1 1 2011 12 801 521071 4818404 199 40
22:00:29 4/30/2011 4 30 2011 22 654 522249 4818407 196 40
12:00:53 12/28/2009 12 28 2009 12 639 521605 4818405 197 40
4:00:53 3/19/2011 3 19 2011 4 655 521995 4818407 197 40
2:00:42 3/20/2013 3 20 2013 2 658 521337 4818405 198 40
6:00:48 3/19/2011 3 19 2011 6 655 522001 4818407 197 40
6:00:55 4/5/2009 4 5 2009 6 639 522329 4818408 196 40
18:00:17 3/27/2012 3 27 2012 18 675 521676 4818406 197 40
6:00:49 3/13/2012 3 13 2012 6 663 521798 4818406 197 40
4:00:53 2/10/2009 2 10 2009 4 633 525034 4818418 87 40
10:01:52 2/19/2012 2 19 2012 10 658 521516 4818406 198 40
0:00:42 3/20/2013 3 20 2013 0 658 521335 4818405 198 40
18:00:22 4/21/2009 4 21 2009 18 646 523129 4818411 194 40
16:00:53 3/27/2012 3 27 2012 16 670 522115 4818408 196 40
12:00:54 1/25/2014 1 25 2014 12 679 521700 4818406 197 40
18:00:54 3/16/2010 3 16 2010 18 641 521982 4818407 197 40
20:00:30 3/12/2014 3 12 2014 20 907 521711 4818406 197 40
2:00:47 3/23/2014 3 23 2014 2 907 522401 4818409 196 40
14:00:43 3/6/2011 3 6 2011 14 654 521780 4818407 197 40
8:00:55 3/18/2011 3 18 2011 8 801 522302 4818408 196 40
0:00:50 3/15/2010 3 15 2010 0 801 521382 4818405 198 40
14:00:54 1/31/2011 1 31 2011 14 801 522508 4818409 195 40
0:00:25 1/12/2011 1 12 2011 0 646 522650 4818410 195 40
6:00:41 12/20/2013 12 20 2013 6 909 522697 4818410 195 40
2:00:53 3/16/2010 3 16 2010 2 646 522162 4818408 196 40
18:01:53 11/24/2010 11 24 2010 18 639 525653 4818420 85 40
22:00:47 2/26/2009 2 26 2009 22 633 521990 4818408 197 40
10:00:42 4/28/2011 4 28 2011 10 664 522278 4818409 196 40
12:00:15 4/9/2009 4 9 2009 12 637 522357 4818409 196 40
22:00:54 3/22/2014 3 22 2014 22 916 522441 4818409 195 40
6:01:18 12/25/2013 12 25 2013 6 908 521346 4818406 198 40
14:00:33 1/26/2014 1 26 2014 14 909 521580 4818406 198 40
18:00:47 4/6/2011 4 6 2011 18 655 525861 4818421 85 40
16:00:53 2/10/2014 2 10 2014 16 907 523727 4818414 192 40
18:00:49 12/19/2008 12 19 2008 18 634 525402 4818420 88 40
8:00:55 12/25/2012 12 25 2012 8 680 522734 4818410 195 40
8:00:47 4/28/2014 4 28 2014 8 917 522106 4818408 196 40
18:00:55 1/11/2011 1 11 2011 18 646 522688 4818410 195 40
2:00:41 2/10/2009 2 10 2009 2 633 525035 4818419 87 40
16:00:51 3/10/2011 3 10 2011 16 650 523550 4818413 193 40
4:00:47 3/1/2014 3 1 2014 4 907 522381 4818409 196 40
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2:00:53 3/13/2012 3 13 2012 2 663 521799 4818407 197 40
18:00:44 3/15/2010 3 15 2010 18 651 526154 4818423 84 40
10:00:49 3/20/2010 3 20 2010 10 801 521424 4818406 198 40
14:00:48 2/15/2011 2 15 2011 14 650 522839 4818411 194 40
12:00:53 2/14/2011 2 14 2011 12 646 526075 4818423 84 40
18:00:56 3/24/2014 3 24 2014 18 679 522520 4818410 195 40
20:00:49 3/17/2013 3 17 2013 20 663 522862 4818411 194 40
0:00:33 1/21/2010 1 21 2010 0 640 524276 4818416 124 39
10:02:17 12/29/2009 12 29 2009 10 647 521396 4818406 198 40
6:00:31 3/23/2014 3 23 2014 6 907 522400 4818410 196 40
22:00:48 4/9/2013 4 9 2013 22 679 520483 4818404 200 39
2:00:23 1/12/2011 1 12 2011 2 646 522643 4818411 195 40
4:00:42 4/1/2009 4 1 2009 4 642 523770 4818415 192 40
8:00:48 1/27/2010 1 27 2010 8 633 523777 4818415 192 40
12:00:17 3/15/2009 3 15 2009 12 644 521277 4818406 198 40
10:00:53 2/17/2011 2 17 2011 10 646 525772 4818422 85 40
6:00:54 3/23/2010 3 23 2010 6 650 524304 4818417 124 39
14:00:55 2/8/2014 2 8 2014 14 916 521464 4818407 198 40
10:00:41 3/9/2010 3 9 2010 10 646 521659 4818408 197 40
4:00:48 3/23/2014 3 23 2014 4 907 522402 4818410 196 40
6:00:41 1/17/2011 1 17 2011 6 801 523719 4818415 192 40
16:00:21 1/31/2010 1 31 2010 16 643 522053 4818409 196 40
8:00:53 3/29/2012 3 29 2012 8 678 522177 4818410 196 40
22:00:54 1/25/2011 1 25 2011 22 642 523725 4818415 192 40
12:01:19 3/27/2012 3 27 2012 12 678 521887 4818409 197 40
4:00:48 12/19/2012 12 19 2012 4 680 522730 4818412 195 40
0:01:23 4/10/2013 4 10 2013 0 679 520495 4818405 200 39
2:00:27 2/16/2009 2 16 2009 2 637 525830 4818423 85 40
12:00:48 11/25/2010 11 25 2010 12 647 521585 4818408 198 40
16:00:53 1/6/2009 1 6 2009 16 637 524087 4818417 124 39
2:01:05 4/15/2014 4 15 2014 2 916 525466 4818422 88 40
22:00:20 3/18/2011 3 18 2011 22 661 521734 4818409 197 40
22:00:57 1/30/2011 1 30 2011 22 639 523983 4818416 192 40
16:00:36 2/4/2009 2 4 2009 16 633 524377 4818418 124 39
6:00:37 3/14/2010 3 14 2010 6 644 522896 4818413 194 40
14:01:23 2/7/2013 2 7 2013 14 677 521288 4818407 198 40
14:00:29 2/18/2012 2 18 2012 14 658 521325 4818407 198 40
12:02:26 3/21/2008 3 21 2008 12 633 521718 4818409 197 40
10:00:30 2/10/2009 2 10 2009 10 632 521521 4818408 198 40
8:00:41 3/13/2012 3 13 2012 8 663 521797 4818409 197 40
0:00:20 2/5/2011 2 5 2011 0 655 523843 4818416 192 40
8:00:34 2/14/2010 2 14 2010 8 638 524287 4818418 124 39
0:00:48 12/28/2010 12 28 2010 0 638 523677 4818416 192 40
22:00:55 3/1/2011 3 1 2011 22 650 523448 4818415 193 40
6:00:52 4/19/2011 4 19 2011 6 654 525768 4818423 85 40
0:00:23 3/4/2009 3 4 2009 0 637 523682 4818416 192 40
18:00:49 1/18/2010 1 18 2010 18 633 521527 4818408 198 40
2:00:50 1/4/2014 1 4 2014 2 909 523841 4818416 192 40
18:00:22 4/4/2011 4 4 2011 18 801 525547 4818423 88 40
0:00:24 12/12/2010 12 12 2010 0 653 523649 4818416 192 40
2:00:39 4/22/2009 4 22 2009 2 639 524597 4818419 86 40
4:00:46 4/5/2009 4 5 2009 4 639 522330 4818411 196 40
8:00:53 2/18/2011 2 18 2011 8 639 525500 4818423 88 40
18:01:41 1/12/2012 1 12 2012 18 663 523605 4818416 193 40
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12:00:42 4/1/2010 4 1 2010 12 646 524428 4818419 86 40
12:00:54 3/31/2010 3 31 2010 12 641 524267 4818418 124 39
0:00:54 2/25/2011 2 25 2011 0 646 523447 4818415 193 40
16:00:51 2/20/2010 2 20 2010 16 638 525761 4818424 85 40
4:00:47 3/23/2010 3 23 2010 4 656 521897 4818410 197 40
6:00:24 2/1/2009 2 1 2009 6 637 524251 4818418 124 39
18:00:39 3/27/2009 3 27 2009 18 647 521138 4818408 199 40
22:00:43 3/27/2013 3 27 2013 22 671 522648 4818413 195 40
4:00:54 3/15/2014 3 15 2014 4 918 525975 4818425 85 40
20:00:24 1/26/2012 1 26 2012 20 666 523426 4818416 193 40
22:00:54 1/27/2013 1 27 2013 22 680 521203 4818408 198 40
14:00:20 2/25/2012 2 25 2012 14 658 521697 4818410 197 40
18:00:27 1/28/2010 1 28 2010 18 641 521234 4818408 198 40
4:00:23 3/20/2013 3 20 2013 4 658 521353 4818409 198 40
18:00:53 1/22/2011 1 22 2011 18 639 522208 4818412 196 40
22:00:48 3/9/2014 3 9 2014 22 908 524455 4818419 86 40
10:00:46 3/20/2010 3 20 2010 10 643 521486 4818409 198 40
0:00:48 3/19/2011 3 19 2011 0 661 521732 4818410 197 40
16:00:16 12/24/2008 12 24 2008 16 633 525737 4818424 85 40
10:00:14 2/10/2010 2 10 2010 10 633 524913 4818421 87 40
10:00:55 3/20/2010 3 20 2010 10 639 521464 4818410 198 40
0:00:48 1/4/2014 1 4 2014 0 909 523840 4818418 192 40
18:00:46 3/18/2008 3 18 2008 18 636 523425 4818416 193 40
18:00:42 3/8/2013 3 8 2013 18 658 521420 4818410 198 40
10:00:42 3/26/2010 3 26 2010 10 642 526128 4818426 84 40
22:01:29 2/20/2011 2 20 2011 22 639 523409 4818416 193 40
14:00:53 12/21/2010 12 21 2010 14 650 521632 4818410 197 40
18:00:47 4/3/2010 4 3 2010 18 652 526213 4818427 84 40
8:00:20 4/15/2011 4 15 2011 8 661 522423 4818413 195 40
18:00:53 1/19/2012 1 19 2012 18 663 523731 4818417 192 40
10:00:47 3/26/2010 3 26 2010 10 746 526068 4818426 84 40
16:00:46 2/15/2011 2 15 2011 16 655 522310 4818413 196 40
0:00:37 4/14/2014 4 14 2014 0 909 525491 4818424 88 40
10:01:13 1/25/2014 1 25 2014 10 909 522152 4818412 196 40
6:00:43 2/7/2013 2 7 2013 6 663 524249 4818419 124 39
0:00:42 3/2/2011 3 2 2011 0 650 523449 4818417 193 40
14:00:31 3/6/2011 3 6 2011 14 650 521627 4818411 197 40
2:00:42 3/19/2011 3 19 2011 2 658 521890 4818411 197 40
0:00:23 12/8/2010 12 8 2010 0 647 523752 4818418 192 40
8:00:41 2/26/2014 2 26 2014 8 909 521478 4818410 198 40
2:00:25 12/29/2012 12 29 2012 2 663 522919 4818415 194 40
2:00:47 3/28/2008 3 28 2008 2 633 521701 4818411 197 40
12:00:41 3/4/2012 3 4 2012 12 658 521414 4818410 198 40
2:00:54 12/29/2013 12 29 2013 2 917 523440 4818417 193 40
10:00:42 3/30/2009 3 30 2009 10 638 521962 4818412 197 40
0:01:26 4/22/2012 4 22 2012 0 672 522767 4818415 195 40
18:00:50 2/12/2009 2 12 2009 18 632 523326 4818417 193 40
18:01:21 2/11/2010 2 11 2010 18 647 523482 4818417 193 40
16:00:37 4/4/2008 4 4 2008 16 633 521355 4818410 198 40
18:00:56 3/20/2009 3 20 2009 18 643 521324 4818410 198 40
18:00:50 3/29/2011 3 29 2011 18 669 522960 4818416 194 40
18:00:53 3/19/2011 3 19 2011 18 650 523132 4818416 194 40
20:00:10 3/7/2014 3 7 2014 20 679 521356 4818410 198 40
2:00:53 2/7/2013 2 7 2013 2 679 524303 4818420 124 39
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14:00:53 2/19/2011 2 19 2011 14 646 521299 4818410 198 40
16:00:47 2/18/2009 2 18 2009 16 633 521955 4818412 197 40
2:00:54 12/19/2013 12 19 2013 2 908 522104 4818413 196 40
6:00:42 12/28/2010 12 28 2010 6 646 523822 4818419 192 40
20:00:53 4/12/2014 4 12 2014 20 908 523020 4818416 194 40
14:00:41 3/27/2008 3 27 2008 14 633 521636 4818411 197 40
12:00:47 12/27/2012 12 27 2012 12 675 521639 4818411 197 40
6:00:26 4/10/2011 4 10 2011 6 658 521648 4818411 197 40
4:00:41 2/10/2010 2 10 2010 4 633 525226 4818424 88 40
6:00:56 2/7/2013 2 7 2013 6 680 524242 4818420 124 39
2:00:53 3/15/2010 3 15 2010 2 651 526456 4818429 83 40
16:00:47 12/28/2013 12 28 2013 16 671 521750 4818412 197 40
22:00:55 2/16/2009 2 16 2009 22 632 526068 4818427 84 40
8:00:41 4/10/2011 4 10 2011 8 660 522866 4818416 194 40
0:00:41 1/13/2014 1 13 2014 0 909 523242 4818417 193 40
22:00:53 3/12/2014 3 12 2014 22 907 521713 4818412 197 40
2:00:54 12/21/2009 12 21 2009 2 644 525722 4818426 85 40
0:00:56 12/28/2010 12 28 2010 0 646 523830 4818419 192 40
18:00:42 4/23/2009 4 23 2009 18 642 526184 4818428 84 40
14:00:27 3/1/2011 3 1 2011 14 650 523448 4818418 193 40
2:00:54 11/28/2010 11 28 2010 2 643 522776 4818416 195 40
14:00:48 12/20/2008 12 20 2008 14 633 525870 4818427 85 40
12:00:47 4/10/2011 4 10 2011 12 666 522672 4818415 195 40
8:00:30 3/22/2008 3 22 2008 8 633 521774 4818412 197 40
14:00:43 3/11/2010 3 11 2010 14 641 522014 4818413 196 40
6:00:42 4/21/2014 4 21 2014 6 913 523028 4818417 194 40
0:00:43 1/11/2014 1 11 2014 0 909 523333 4818418 193 40
10:00:48 2/16/2014 2 16 2014 10 907 524561 4818422 86 40
18:00:48 12/20/2008 12 20 2008 18 632 521576 4818412 198 40
10:00:48 2/26/2011 2 26 2011 10 655 521475 4818412 198 40
14:00:55 4/6/2014 4 6 2014 14 914 521701 4818412 197 40
2:00:53 1/8/2010 1 8 2010 2 639 521540 4818412 198 40
0:00:46 12/3/2010 12 3 2010 0 642 526424 4818429 83 40
2:01:08 4/24/2010 4 24 2010 2 639 525149 4818424 87 40
14:00:29 1/8/2010 1 8 2010 14 633 521569 4818412 198 40
0:00:53 4/21/2014 4 21 2014 0 913 522741 4818416 195 40
20:00:55 12/12/2012 12 12 2012 20 658 526401 4818429 84 40
8:01:12 2/9/2009 2 9 2009 8 633 524655 4818423 86 40
6:00:42 4/21/2010 4 21 2010 6 646 523052 4818417 194 40
18:00:56 1/21/2012 1 21 2012 18 663 523137 4818417 194 40
0:00:47 12/26/2008 12 26 2008 0 632 521505 4818412 198 40
10:00:44 12/30/2013 12 30 2013 10 658 522019 4818414 196 40
6:00:56 12/29/2012 12 29 2012 6 663 522917 4818417 194 40
14:00:54 12/21/2012 12 21 2012 14 677 521968 4818414 197 40
12:00:27 12/25/2013 12 25 2013 12 908 521432 4818412 198 40
16:00:56 1/4/2009 1 4 2009 16 635 521486 4818412 198 40
18:00:54 3/12/2011 3 12 2011 18 654 521382 4818412 198 40
2:00:44 1/30/2011 1 30 2011 2 801 523327 4818418 193 40
14:02:03 4/5/2013 4 5 2013 14 679 522217 4818415 196 40
2:00:12 3/14/2010 3 14 2010 2 642 522732 4818416 195 40
10:00:41 2/26/2011 2 26 2011 10 654 521419 4818412 198 40
22:00:53 4/20/2010 4 20 2010 22 646 522811 4818417 194 40
22:00:16 1/18/2010 1 18 2010 22 633 521526 4818413 198 40
4:00:42 4/10/2011 4 10 2011 4 658 521642 4818413 197 40
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10:01:47 2/6/2011 2 6 2011 10 801 525577 4818427 88 40
4:00:44 2/7/2013 2 7 2013 4 663 524250 4818422 124 39
14:00:43 4/2/2012 4 2 2012 14 657 521852 4818414 197 40
18:00:53 2/20/2011 2 20 2011 18 639 523408 4818419 193 40
0:01:17 3/23/2009 3 23 2009 0 639 523807 4818421 192 40
4:00:48 2/26/2014 2 26 2014 4 909 521482 4818413 198 40
18:00:41 4/5/2008 4 5 2008 18 633 522959 4818418 194 40
18:00:48 4/21/2011 4 21 2011 18 650 525737 4818428 85 40
18:00:54 1/31/2011 1 31 2011 18 639 523793 4818421 192 40
12:00:47 1/30/2014 1 30 2014 12 917 524489 4818423 86 40
10:00:43 1/5/2009 1 5 2009 10 637 521844 4818414 197 40
16:00:53 3/13/2012 3 13 2012 16 666 522715 4818417 195 40
16:00:53 1/15/2011 1 15 2011 16 641 523133 4818418 194 40
6:00:45 12/25/2012 12 25 2012 6 680 522731 4818417 195 40
18:00:48 2/5/2014 2 5 2014 18 916 523989 4818422 192 40
2:00:36 2/27/2009 2 27 2009 2 633 521995 4818415 197 40
18:00:31 12/27/2009 12 27 2009 18 640 521699 4818414 197 40
0:00:47 1/25/2011 1 25 2011 0 650 523651 4818421 192 40
4:00:48 3/19/2011 3 19 2011 4 667 521778 4818414 197 40
8:00:42 12/25/2012 12 25 2012 8 658 522770 4818418 195 40
22:00:49 11/28/2010 11 28 2010 22 801 522942 4818418 194 40
12:00:53 2/13/2012 2 13 2012 12 663 525963 4818429 85 40
12:00:13 3/31/2010 3 31 2010 12 638 524265 4818423 124 39
10:00:28 2/21/2011 2 21 2011 10 650 521550 4818414 198 40
14:00:53 3/26/2010 3 26       2010    14      643     525106  4818426 87      40
22:00:27        3/28/2011       3       28      2011    22      667     524481  4818424 86      40
18:00:32        2/26/2009       2       26      2009    18      633     521994  4818415 197     40
14:00:48        11/30/2010      11      30      2010    14      641     521283  4818413 198     40
4:00:18 3/19/2010       3       19      2010    4       657     522653  4818418 195     40
12:00:41        2/4/2012        2       4       2012    12      663     524960  4818426 87      40
4:00:47 2/26/2014       2       26      2014    4       916     521647  4818414 197     40
4:00:53 2/7/2013        2       7       2013    4       680     524247  4818423 124     39
0:00:25 12/23/2009      12      23      2009    0       647     522280  4818416 196     40
8:01:00 3/30/2011       3       30      2011    8       668     523854  4818422 192     40
18:00:48        3/27/2012       3       27      2012    18      676     522617  4818418 195     40
4:00:48 3/15/2009       3       15      2009    4       638     522068  4818416 196     40
6:00:55 3/14/2014       3       14      2014    6       909     522506  4818417 195     40
2:00:47 4/7/2012        4       7       2012    2       679     526007  4818430 85      40
4:00:40 3/28/2008       3       28      2008    4       633     521702  4818415 197     40
2:01:03 2/7/2013        2       7       2013    2       680     524234  4818423 124     39
6:00:53 2/5/2009        2       5       2009    6       633     524364  4818424 124     39
2:00:51 1/27/2013       1       27      2013    2       679     521121  4818413 199     40
18:00:53        2/18/2009       2       18      2009    18      633     521957  4818416 197     40
8:00:54 2/27/2014       2       27      2014    8       679     522714  4818418 195     40
0:00:48 12/29/2012      12      29      2012    0       663     522974  4818419 194     40
12:00:41        1/6/2009        1       6       2009    12      637     523926  4818423 192     40
12:00:48        2/25/2012       2       25      2012    12      658     521694  4818415 197     40
14:00:42        12/20/2008      12      20      2008    14      634     525828  4818430 85      40
18:00:53        3/26/2009       3       26      2009    18      648     520681  4818412 200     39
12:00:47        2/14/2012       2       14      2012    12      665     526126  4818431 84      40
22:00:42        3/1/2010        3       1       2010    22      638     522203  4818417 196     40
16:00:47        4/5/2011        4       5       2011    16      669     525928  4818430 85      40
22:00:47        12/17/2009      12      17      2009    22      640     524573  4818425 86      40
18:00:56        1/30/2013       1       30      2013    18      680     521130  4818413 199     40
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22:00:42        1/11/2011       1       11      2011    22      646     522687  4818419 195     40
10:00:54        1/28/2011       1       28      2011    10      801     524569  4818425 86      40
20:00:41        1/27/2013       1       27      2013    20      680     521204  4818414 198     40
16:01:11        1/26/2013       1       26      2013    16      679     521114  4818414 199     40
18:00:36        4/6/2014        4       6       2014    18      907     522710  4818419 195     40
12:00:39        2/26/2009       2       26      2009    12      633     521659  4818415 197     40
4:00:24 12/21/2008      12      21      2008    4       637     522255  4818417 196     40
4:00:55 4/22/2014       4       22      2014    4       913     524390  4818425 124     39
10:00:44        5/5/2009        5       5       2009    10      634     521497  4818415 198     40
22:00:49        1/20/2010       1       20      2010    22      640     524294  4818425 124     39
4:00:48 3/6/2012        3       6       2012    4       666     523327  4818421 193     40
12:00:47        1/28/2011       1       28      2011    12      638     522025  4818417 196     40
16:00:53        1/5/2009        1       5       2009    16      637     523381  4818421 193     40
18:00:49        3/13/2009       3       13      2009    18      633     521048  4818414 199     40
8:00:53 3/13/2010       3       13      2010    8       639     521954  4818417 197     40
8:00:53 2/5/2009        2       5       2009    8       633     524365  4818425 124     39
10:00:42        1/28/2011       1       28      2011    10      654     521853  4818416 197     40
18:00:16        3/30/2011       3       30      2011    18      664     524451  4818425 86      40
18:00:58        11/30/2010      11      30      2010    18      641     520512  4818412 200     39
16:01:12        1/10/2011       1       10      2011    16      642     524535  4818426 86      40
18:00:21        4/6/2011        4       6       2011    18      663     525925  4818431 85      40
12:00:42        3/31/2008       3       31      2008    12      631     522026  4818417 196     40
6:00:54 2/26/2014       2       26      2014    6       916     521650  4818416 197     40
10:00:43        4/9/2011        4       9       2011    10      662     521879  4818417 197     40
10:00:29        4/22/2009       4       22      2009    10      634     522436  4818418 195     40
14:00:50        2/10/2014       2       10      2014    14      908     523891  4818424 192     40
8:00:23 3/5/2012        3       5       2012    8       658     521507  4818416 198     40
4:00:53 12/25/2012      12      25      2012    4       658     522735  4818420 195     40
6:00:48 3/20/2009       3       20      2009    6       639     521405  4818415 198     40
14:00:41        3/8/2012        3       8       2012    14      658     522129  4818418 196     40
6:00:50 4/4/2010        4       4       2010    6       646     524279  4818425 124     39
2:00:41 1/22/2010       1       22      2010    2       633     522877  4818420 194     40
4:00:48 3/19/2011       3       19      2011    4       658     522036  4818417 196     40
6:00:53 3/23/2010       3       23      2010    6       656     521892  4818417 197     40
2:00:18 12/6/2010       12      6       2010    2       638     522796  4818420 195     40
10:00:54        1/15/2014       1       15      2014    10      671     521805  4818417 197     40
14:00:43        1/31/2010       1       31      2010    14      643     522053  4818418 196     40
6:00:53 1/29/2011       1       29      2011    6       650     524846  4818427 87      40
16:00:52        2/17/2013       2       17      2013    16      677     521238  4818415 198     40
12:00:53        2/7/2009        2       7       2009    12      633     525027  4818428 87      40
6:00:54 2/27/2012       2       27      2012    6       665     521721  4818417 197     40
18:00:41        4/4/2009        4       4       2009    18      637     520838  4818414 199     40
0:00:48 3/6/2012        3       6       2012    0       666     523328  4818422 193     40
8:01:08 4/12/2012       4       12      2012    8       674     522379  4818419 196     40
22:00:15        2/6/2011        2       6       2011    22      655     523334  4818422 193     40
12:00:17        1/31/2010       1       31      2010    12      643     522057  4818418 196     40
0:00:56 12/6/2010       12      6       2010    0       638     522798  4818421 195     40
18:00:23        4/6/2010        4       6       2010    18      650     522920  4818421 194     40
0:00:47 3/29/2011       3       29      2011    0       667     524480  4818427 86      40
16:00:33        1/18/2011       1       18      2011    16      641     521779  4818417 197     40
6:00:52 4/1/2008        4       1       2008    6       636     521931  4818418 197     40
22:00:26        2/27/2010       2       27      2010    22      643     524843  4818428 87      40
6:00:54 1/22/2010       1       22      2010    6       633     522926  4818421 194     40
18:00:54        2/12/2010       2       12      2010    18      643     524483  4818427 86      40
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6:00:16 2/23/2012       2       23      2012    6       658     522858  4818421 194     40
8:00:56 2/28/2011       2       28      2011    8       642     522180  4818419 196     40
16:00:54        2/15/2013       2       15      2013    16      675     524144  4818426 124     39
14:00:48        2/6/2009        2       6       2009    14      637     525287  4818430 88      40
18:00:53        4/8/2012        4       8       2012    18      673     524397  4818427 124     39
4:00:50 1/28/2011       1       28      2011    4       657     521814  4818418 197     40
18:01:20        2/9/2013        2       9       2013    18      675     523319  4818423 193     40
8:00:26 1/28/2011       1       28      2011    8       657     521825  4818418 197     40
22:00:44        12/28/2009      12      28      2009    22      633     522220  4818419 196     40
8:00:53 12/25/2013      12      25      2013    8       914     521012  4818415 199     40
4:00:53 2/27/2012       2       27      2012    4       665     521720  4818417 197     40
18:00:54        2/9/2013        2       9       2013    18      663     523528  4818424 193     40
16:01:23        3/15/2010       3       15      2010    16      801     521964  4818418 197     40
2:01:53 3/13/2012       3       13      2012    2       641     521628  4818417 197     40
4:00:42 2/5/2009        2       5       2009    4       633     524363  4818427 124     39
4:00:36 3/16/2009       3       16      2009    4       633     523250  4818423 193     40
12:00:54        12/2/2010       12      2       2010    12      650     521459  4818417 198     40
2:00:53 12/26/2008      12      26      2008    2       632     521504  4818417 198     40
0:00:53 3/2/2010        3       2       2010    0       638     522205  4818419 196     40
20:00:50        3/19/2014       3       19      2014    20      916     524559  4818428 86      40
18:00:55        2/3/2011        2       3       2011    18      657     522985  4818422 194     40
14:00:44        1/10/2014       1       10      2014    14      909     524311  4818427 124     39
10:00:48        1/19/2009       1       19      2009    10      632     521747  4818418 197     40
22:02:19        2/9/2013        2       9       2013    22      680     523531  4818424 193     40
6:00:56 2/26/2014       2       26      2014    6       909     521485  4818417 198     40
18:00:44        12/27/2010      12      27      2010    18      638     523737  4818425 192     40
6:00:47 12/12/2010      12      12      2010    6       653     523672  4818425 192     40
18:00:49        2/6/2011        2       6       2011    18      655     523332  4818423 193     40
6:00:44 3/28/2011       3       28      2011    6       661     524328  4818427 124     39
6:00:54 2/11/2009       2       11      2009    6       632     521841  4818418 197     40
12:00:42        3/30/2009       3       30      2009    12      638     521963  4818419 197     40
8:00:32 3/31/2014       3       31      2014    8       907     521895  4818419 197     40
10:00:49        3/31/2008       3       31      2008    10      636     521982  4818419 197     40
8:00:53 2/21/2010       2       21      2010    8       646     525358  4818431 88      40
12:00:48        11/27/2010      11      27      2010    12      647     521591  4818418 198     40
22:00:48        2/12/2009       2       12      2009    22      632     523328  4818424 193     40
10:02:32        1/10/2013       1       10      2013    10      675     524184  4818427 124     39
22:00:44        4/8/2012        4       8       2012    22      658     524406  4818428 124     39
2:00:47 1/21/2010       1       21      2010    2       640     524279  4818427 124     39
12:00:56        2/27/2014       2       27      2014    12      679     522317  4818420 196     40
2:00:54 4/21/2014       4       21      2014    2       913     522789  4818422 195     40
16:00:55        3/13/2013       3       13      2013    16      663     521990  4818419 197     40
4:00:53 3/20/2011       3       20      2011    4       661     521685  4818418 197     40
8:00:54 3/6/2014        3       6       2014    8       907     522840  4818422 194     40
6:00:49 2/11/2013       2       11      2013    6       680     524262  4818427 124     39
16:01:42        2/2/2011        2       2       2011    16      642     525448  4818432 88      40
0:00:54 1/29/2010       1       29      2010    0       641     520506  4818415 200     39
10:00:47        12/25/2009      12      25      2009    10      638     522117  4818420 196     40
18:00:51        2/6/2011        2       6       2011    18      654     523225  4818424 193     40
4:00:54 4/19/2011       4       19      2011    4       661     520605  4818415 200     39
18:00:53        3/15/2009       3       15      2009    18      634     523378  4818424 193     40
2:00:48 1/9/2011        1       9       2011    2       801     523867  4818426 192     40
4:00:50 12/20/2013      12      20      2013    4       909     522674  4818422 195     40
12:00:20        11/27/2010      11      27      2010    12      641     521353  4818418 198     40
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14:01:47        3/10/2011       3       10      2011    14      650     523548  4818425 193     40
18:00:43        1/8/2011        1       8       2011    18      801     523867  4818426 192     40
14:00:54        2/18/2009       2       18      2009    14      633     521955  4818420 197     40
8:00:43 4/14/2011       4       14      2011    8       665     524102  4818427 124     39
10:00:49        3/18/2014       3       18      2014    10      907     521958  4818420 197     40
8:00:41 1/28/2011       1       28      2011    8       638     522345  4818421 196     40
12:00:41        3/8/2012        3       8       2012    12      658     522110  4818420 196     40
2:00:20 12/25/2012      12      25      2012    2       658     522729  4818422 195     40
10:00:48        2/13/2009       2       13      2009    10      637     525410  4818432 88      40
14:00:48        2/19/2012       2       19      2012    14      658     521571  4818419 198     40
12:00:56        1/1/2013        1       1       2013    12      663     522006  4818420 196     40
2:00:44 1/7/2010        1       7       2010    2       644     522046  4818420 196     40
10:00:54        11/27/2010      11      27      2010    10      647     521591  4818419 198     40
12:00:56        1/27/2011       1       27      2011    12      647     522029  4818420 196     40
0:00:43 2/24/2011       2       24      2011    0       650     523383  4818425 193     40
0:00:56 12/18/2013      12      18      2013    0       671     523679  4818426 192     40
14:01:14        12/29/2013      12      29      2013    14      679     521640  4818419 197     40
4:00:40 12/18/2012      12      18      2012    4       680     522741  4818423 195     40
10:00:26        1/14/2013       1       14      2013    10      663     521984  4818420 197     40
10:00:43        3/29/2011       3       29      2011    10      650     522343  4818421 196     40
4:01:13 1/7/2010        1       7       2010    4       644     522049  4818420 196     40
16:00:59        2/2/2014        2       2       2014    16      679     521110  4818417 199     40
12:00:23        2/18/2012       2       18      2012    12      658     521443  4818418 198     40
10:00:53        4/2/2014        4       2       2014    10      679     521943  4818420 197     40
14:00:42        1/18/2010       1       18      2010    14      633     521527  4818419 198     40
10:00:43        1/1/2013        1       1       2013    10      663     522024  4818420 196     40
10:01:05        2/20/2011       2       20      2011    10      638     521802  4818420 197     40
8:00:51 2/11/2013       2       11      2013    8       680     524261  4818428 124     39
18:00:42        4/13/2011       4       13      2011    18      655     524651  4818430 86      40
6:00:42 4/2/2008        4       2       2008    6       633     521602  4818419 197     40
18:00:53        2/11/2011       2       11      2011    18      639     523427  4818425 193     40
2:00:47 2/2/2011        2       2       2011    2       650     523392  4818425 193     40
18:01:28        3/15/2009       3       15      2009    18      643     523258  4818425 193     40
10:00:50        3/22/2010       3       22      2010    10      650     521958  4818421 197     40
18:00:56        1/21/2010       1       21      2010    18      638     522238  4818421 196     40
10:00:54        1/10/2011       1       10      2011    10      642     524536  4818429 86      40
10:01:12        1/28/2011       1       28      2011    10      641     521772  4818420 197     40
4:00:54 3/14/2010       3       14      2010    4       644     522896  4818424 194     40
6:00:54 2/10/2010       2       10      2010    6       633     525240  4818432 88      40
14:00:53        1/12/2011       1       12      2011    14      655     524089  4818428 124     39
6:00:47 3/18/2012       3       18      2012    6       663     522267  4818422 196     40
8:00:56 1/10/2013       1       10      2013    8       679     523553  4818426 193     40
18:00:42        4/21/2009       4       21      2009    18      634     523140  4818425 194     40
16:00:53        1/29/2013       1       29      2013    16      677     521070  4818418 199     40
16:00:27        1/24/2012       1       24      2012    16      665     521304  4818419 198     40
10:00:41        1/18/2009       1       18      2009    10      632     521623  4818420 197     40
0:00:42 1/9/2011        1       9       2011    0       801     523867  4818427 192     40
22:00:56        3/9/2010        3       9       2010    22      640     525471  4818433 88      40
6:00:26 4/4/2011        4       4       2011    6       661     524532  4818430 86      40
22:00:44        2/4/2011        2       4       2011    22      655     523237  4818425 193     40
16:00:50        2/20/2010       2       20      2010    16      633     525746  4818434 85      40
8:00:54 1/12/2011       1       12      2011    8       641     522567  4818423 195     40
18:00:49        2/6/2012        2       6       2012    18      663     523624  4818427 192     40
16:00:32        1/30/2010       1       30      2010    16      641     521322  4818419 198     40
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8:00:55 4/12/2010       4       12      2010    8       646     521904  4818421 197     40
10:01:07        4/10/2011       4       10      2011    10      655     522827  4818424 194     40
8:00:54 1/17/2011       1       17      2011    8       638     524142  4818429 124     39
6:00:53 4/19/2011       4       19      2011    6       661     520603  4818417 200     39
6:00:53 1/17/2011       1       17      2011    6       638     524140  4818429 124     39
4:01:04 2/8/2013        2       8       2013    4       677     521117  4818419 199     40
4:00:25 3/5/2012        3       5       2012    4       658     521501  4818420 198     40
10:00:41        2/20/2011       2       20      2011    10      654     521815  4818421 197     40
18:00:53        2/3/2011        2       3       2011    18      801     523001  4818425 194     40
18:00:38        4/1/2011        4       1       2011    18      660     521346  4818419 198     40
4:00:41 3/21/2011       3       21      2011    4       663     521578  4818420 198     40
20:00:47        3/12/2014       3       12      2014    20      909     522103  4818422 196     40
16:00:49        4/1/2012        4       1       2012    16      670     522501  4818423 195     40
4:00:27 3/28/2011       3       28      2011    4       661     524324  4818430 124     39
4:00:56 4/21/2014       4       21      2014    4       913     522792  4818424 195     40
10:00:41        4/1/2010        4       1       2010    10      639     524678  4818431 86      40
2:00:48 2/5/2011        2       5       2011    2       654     524161  4818429 124     39
10:00:53        1/1/2009        1       1       2009    10      634     523841  4818428 192     40
4:00:53 2/11/2013       2       11      2013    4       680     524263  4818430 124     39
6:00:54 2/26/2010       2       26      2010    6       633     522878  4818425 194     40
10:01:22        4/9/2009        4       9       2009    10      640     526398  4818438 84      40
20:00:52        4/17/2014       4       17      2014    20      907     522712  4818424 195     40
12:00:33        12/30/2010      12      30      2010    12      646     522796  4818425 195     40
2:01:42 4/26/2010       4       26      2010    2       646     522478  4818424 195     40
2:00:29 4/10/2008       4       10      2008    2       632     521345  4818420 198     40
18:00:42        2/12/2009       2       12      2009    18      632     523269  4818426 193     40
18:00:53        1/24/2011       1       24      2011    18      638     523894  4818429 192     40
14:00:39        1/6/2010        1       6       2010    14      640     521936  4818422 197     40
18:01:19        12/28/2012      12      28      2012    18      680     522509  4818424 195     40
12:00:20        1/1/2009        1       1       2009    12      634     523836  4818429 192     40
10:00:54        1/31/2010       1       31      2010    10      643     522052  4818422 196     40
10:00:42        3/19/2008       3       19      2008    10      633     522857  4818425 194     40
18:00:44        1/11/2011       1       11      2011    18      641     522719  4818425 195     40
8:00:53 3/25/2014       3       25      2014    8       917     522541  4818424 195     40
16:00:52        2/5/2011        2       5       2011    16      646     521234  4818420 198     40
22:01:34        4/19/2013       4       19      2013    22      677     524729  4818432 86      40
6:00:13 2/10/2009       2       10      2009    6       633     525022  4818433 87      40
2:01:18 3/6/2012        3       6       2012    2       666     523319  4818427 193     40
18:00:53        1/27/2013       1       27      2013    18      679     521203  4818420 198     40
0:00:42 12/14/2011      12      14      2011    0       659     524939  4818433 87      40
18:00:54        2/12/2010       2       12      2010    18      640     523867  4818429 192     40
10:00:44        3/22/2010       3       22      2010    10      642     524376  4818431 124     39
12:00:42        12/26/2012      12      26      2012    12      680     521373  4818421 198     40
12:00:54        1/22/2011       1       22      2011    12      639     521743  4818422 197     40
12:00:55        12/2/2010       12      2       2010    12      638     520783  4818419 200     39
6:00:56 3/19/2014       3       19      2014    6       918     522735  4818425 195     40
8:00:50 1/13/2013       1       13      2013    8       665     521244  4818421 198     40
8:00:31 3/7/2011        3       7       2011    8       653     521964  4818423 197     40
10:00:41        2/13/2009       2       13      2009    10 634 525368 4818435 88 40
14:00:56 1/25/2014 1 25 2014 14 671 521772 4818422 197 40
0:00:54 3/23/2010 3 23 2010 0 655 522250 4818424 196 40
22:00:38 12/30/2013 12 30 2013 22 911 523454 4818428 193 40
4:00:36 1/1/2011 1 1 2011 4 657 521030 4818420 199 40
0:00:54 3/28/2012 3 28 2012 0 676 522702 4818426 195 40
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8:00:43 1/1/2011 1 1 2011 8 657 521056 4818420 199 40
8:00:55 4/1/2010 4 1 2010 8 639 524681 4818433 86 40
4:00:54 4/4/2011 4 4 2011 4 661 524523 4818432 86 40
2:00:54 3/15/2009 3 15 2009 2 638 522036 4818423 196 40
22:00:32 4/2/2014 4 2 2014 22 907 525127 4818435 87 40
16:00:10 3/2/2009 3 2 2009 16 637 523696 4818429 192 40
12:00:47 2/27/2014 2 27 2014 12 916 522097 4818424 196 40
10:00:41 3/15/2010 3 15 2010 10 639 521908 4818423 197 40
8:00:24 3/3/2009 3 3 2009 8 633 522227 4818424 196 40
18:00:41 3/9/2011 3 9 2011 18 650 523408 4818428 193 40
18:00:16 12/31/2010 12 31 2010 18 642 523899 4818430 192 40
10:00:43 3/26/2009 3 26 2009 10 634 521781 4818423 197 40
4:00:42 1/12/2011 1 12 2011 4 646 522631 4818426 195 40
0:00:54 12/25/2009 12 25 2009 0 646 522834 4818427 194 40
2:01:18 12/27/2009 12 27 2009 2 646 522696 4818426 195 40
0:00:42 4/20/2011 4 20 2011 0 658 524537 4818433 86 40
12:00:53 1/18/2009 1 18 2009 12 632 521626 4818423 197 40
0:00:54 1/1/2013 1 1 2013 0 665 522846 4818427 194 40
2:00:21 3/31/2008 3 31 2008 2 633 523774 4818430 192 40
22:00:49 1/26/2013 1 26 2013 22 679 521133 4818421 199 40
18:00:39 3/10/2012 3 10 2012 18 658 521240 4818422 198 40
6:00:25 3/5/2012 3 5 2012 6 658 521505 4818422 198 40
12:00:41 3/18/2010 3 18 2010 12 801 521929 4818424 197 40
8:00:53 4/17/2012 4 17 2012 8 666 523640 4818430 192 40
20:00:47 2/17/2013 2 17 2013 20 679 523257 4818428 193 40
16:00:27 1/17/2011 1 17 2011 16 801 523316 4818429 193 40
4:01:00 2/15/2014 2 15 2014 4 918 526588 4818441 83 40
22:00:44 2/24/2011 2 24 2011 22 646 523421 4818429 193 40
10:00:42 4/5/2009 4 5 2009 10 643 521266 4818422 198 40
8:00:53 4/17/2012 4 17 2012 8 670 523648 4818430 192 40
2:00:49 4/1/2008 4 1 2008 2 636 521927 4818424 197 40
8:00:23 3/15/2009 3 15 2009 8 637 523707 4818430 192 40
6:00:49 4/13/2012 4 13 2012 6 677 522873 4818427 194 40
12:00:55 2/8/2011 2 8 2011 12 801 525311 4818436 88 40
6:00:53 1/7/2010 1 7 2010 6 644 522045 4818425 196 40
0:00:48 3/22/2009 3 22 2009 0 634 522569 4818426 195 40
6:00:54 3/8/2010 3 8 2010 6 647 524542 4818433 86 40
10:00:31 3/1/2010 3 1 2010 10 641 521781 4818424 197 40
16:00:23 12/25/2012 12 25 2012 16 671 521225 4818422 198 40
6:00:33 3/3/2010 3 3 2010 6 633 522874 4818427 194 40
18:00:56 2/5/2011 2 5 2011 18 655 523349 4818429 193 40
4:00:46 2/15/2011 2 15 2011 4 646 523705 4818430 192 40
2:00:26 1/1/2013 1 1 2013 2 665 522849 4818427 194 40
0:00:54 12/4/2012 12 4 2012 0 670 525361 4818436 88 40
8:01:23 4/7/2014 4 7 2014 8 679 521542 4818423 198 40
18:00:53 2/27/2010 2 27 2010 18 643 524843 4818435 87 40
8:00:48 4/1/2008 4 1 2008 8 633 521864 4818424 197 40
4:00:35 4/1/2008 4 1 2008 4 636 521923 4818425 197 40
2:00:55 3/29/2012 3 29 2012 2 666 523311 4818429 193 40
22:00:41 4/19/2011 4 19 2011 22 658 524532 4818434 86 40
10:01:07 2/21/2011 2 21 2011 10 638 521548 4818423 198 40
4:00:53 2/28/2010 2 28 2010 4 643 525287 4818436 88 40
6:00:49 3/16/2009 3 16 2009 6 633 523254 4818429 193 40
2:00:53 3/29/2011 3 29 2011 2 667 524478 4818433 86 40
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8:00:33 1/7/2010 1 7 2010 8 644 522048 4818425 196 40
4:00:25 4/2/2008 4 2 2008 4 633 521599 4818424 198 40
18:01:10 1/17/2011 1 17 2011 18 801 523305 4818429 193 40
2:00:43 2/7/2013 2 7 2013 2 675 524391 4818433 124 39
10:00:42 1/27/2011 1 27 2011 10 801 524457 4818434 86 40
0:00:22 3/28/2012 3 28 2012 0 680 522763 4818428 195 40
12:00:26 4/23/2009 4 23 2009 12 642 526022 4818439 84 40
0:00:53 4/25/2011 4 25 2011 0 669 524592 4818434 86 40
20:00:26 1/20/2014 1 20 2014 20 908 523953 4818432 192 40
8:00:42 12/25/2013 12 25 2013 8 911 523427 4818430 193 40
10:00:26 4/9/2011 4 9 2011 10 660 522001 4818425 197 40
8:00:53 1/22/2010 1 22 2010 8 633 522896 4818428 194 40
10:01:00 2/8/2011 2 8 2011 10 801 525337 4818437 88 40
2:00:43 5/8/2009 5 8 2009 2 634 522713 4818428 195 40
2:00:53 2/18/2013 2 18 2013 2 679 523301 4818430 193 40
0:00:33 3/10/2010 3 10 2010 0 640 525479 4818438 88 40
14:00:43 4/10/2011 4 10 2011 14 658 522479 4818427 195 40
10:00:53 3/21/2014 3 21 2014 10 914 522008 4818425 196 40
2:00:48 12/20/2013 12 20 2013 2 909 522688 4818428 195 40
8:00:53 1/11/2014 1 11 2014 8 909 523378 4818430 193 40
16:00:53 3/12/2010 3 12 2010 16 646 521271 4818423 198 40
4:00:53 2/7/2013 2 7 2013 4 679 524300 4818433 124 39
0:00:31 1/27/2013 1 27 2013 0 679 521142 4818423 199 40
8:00:54 11/27/2010 11 27 2010 8 653 521650 4818425 197 40
22:00:48 3/6/2010 3 6 2010 22 640 525540 4818438 88 40
4:00:26 2/15/2011 2 15 2011 4 801 523760 4818432 192 40
8:00:50 2/26/2014 2 26 2014 8 914 521475 4818424 198 40
18:01:01 12/26/2010 12 26 2010 18 638 523452 4818431 193 40
6:00:42 2/12/2014 2 12 2014 6 908 525195 4818437 87 40
18:00:41 3/11/2014 3 11 2014 18 679 522096 4818426 196 40
8:00:53 2/7/2013 2 7 2013 8 679 524301 4818434 124 39
2:00:55 2/15/2011 2 15 2011 2 801 523760 4818432 192 40
18:00:50 2/23/2011 2 23 2011 18 650 523379 4818430 193 40
18:00:43 12/18/2008 12 18 2008 18 634 525416 4818438 88 40
10:00:42 1/27/2011 1 27 2011 10 642 524401 4818434 124 39
14:00:41 3/10/2013 3 10 2013 14 658 521386 4818424 198 40
18:00:43 3/17/2010 3 17 2010 18 641 522521 4818428 195 40
6:00:56 4/14/2014 4 14 2014 6 916 525541 4818438 88 40
18:00:25 3/1/2013 3 1 2013 18 665 523595 4818431 193 40
4:00:42 4/20/2011 4 20 2011 4 655 522787 4818429 195 40
10:00:42 2/7/2009 2 7 2009 10 637 525188 4818437 87 40
20:00:27 3/7/2014 3 7 2014 20 916 521635 4818425 197 40
0:00:54 3/31/2014 3 31 2014 0 908 522872 4818429 194 40
0:00:41 4/3/2014 4 3 2014 0 679 524466 4818435 86 40
8:00:53 2/27/2012 2 27 2012 8 665 521719 4818425 197 40
12:00:56 1/5/2013 1 5 2013 12 663 524217 4818434 124 39
6:00:54 3/23/2014 3 23 2014 6 908 522903 4818429 194 40
6:00:47 1/30/2011 1 30 2011 6 801 523301 4818431 193 40
8:01:02 4/9/2011 4 9 2011 8 664 522022 4818426 196 40
22:00:55 2/17/2013 2 17 2013 22 679 523302 4818431 193 40
18:00:49 12/27/2010 12 27 2010 18 646 523842 4818433 192 40
0:00:44 4/10/2008 4 10 2008 0 632 521345 4818424 198 40
8:00:54 3/8/2010 3 8 2010 8 647 524538 4818435 86 40
4:00:53 3/23/2014 3 23 2014 4 908 522907 4818429 194 40
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6:00:25 4/9/2011 4 9 2011 6 660 521676 4818425 197 40
16:00:48 3/7/2011 3 7 2011 16 647 521018 4818423 199 40
22:00:57 3/12/2010 3 12 2010 22 643 525970 4818441 85 40
22:00:47 1/8/2011 1 8 2011 22 801 523868 4818433 192 40
14:00:55 1/6/2009 1 6 2009 14 637 524080 4818434 124 39
22:00:56 12/8/2011 12 8 2011 22 650 525257 4818438 88 40
10:00:54 1/1/2013 1 1 2013 10 674 521851 4818426 197 40
8:00:43 2/7/2014 2 7 2014 8 907 524222 4818434 124 39
6:00:35 2/7/2013 2 7 2013 6 679 524296 4818435 124 39
4:01:12 11/27/2010 11 27 2010 4 646 522654 4818429 195 40
22:00:48 2/8/2011 2 8 2011 22 801 522818 4818429 194 40
4:00:41 2/23/2012 2 23 2012 4 658 522869 4818430 194 40
16:00:23 3/24/2010 3 24 2010 16 657 520937 4818423 199 40
10:00:43 4/1/2009 4 1 2009 10 633 522558 4818429 195 40
4:00:56 11/28/2010 11 28 2010 4 646 522844 4818430 194 40
18:01:23 3/3/2010 3 3 2010 18 643 524724 4818436 86 40
2:00:44 1/11/2014 1 11 2014 2 909 523355 4818432 193 40
22:00:25 4/24/2008 4 24 2008 22 631 522367 4818428 196 40
2:00:54 3/16/2009 3 16 2009 2 633 523257 4818431 193 40
14:00:24 3/16/2009 3 16 2009 14 634 522152 4818428 196 40
0:00:59 3/13/2010 3 13 2010 0 801 525919 4818441 85 40
18:00:53 4/5/2009 4 5 2009 18 643 521003 4818424 199 40
6:00:50 1/28/2011 1 28 2011 6 657 521827 4818427 197 40
0:00:53 3/13/2014 3 13 2014 0 907 521720 4818426 197 40
0:00:41 2/18/2013 2 18 2013 0 679 523300 4818432 193 40
10:00:41 2/7/2010 2 7 2010 10 640 521574 4818426 198 40
12:00:43 3/29/2011 3 29 2011 12 650 522353 4818428 196 40
2:00:53 1/1/2011 1 1 2011 2 657 521035 4818424 199 40
6:00:53 1/12/2011 1 12 2011 6 641 522563 4818429 195 40
18:00:54 2/24/2011 2 24 2011 18 646 523405 4818432 193 40
18:00:55 4/4/2011 4 4 2011 18 663 525558 4818440 88 40
20:00:24 3/30/2014 3 30 2014 20 908 522868 4818430 194 40
10:00:49 1/27/2012 1 27 2012 10 663 521608 4818426 197 40
4:00:43 4/10/2008 4 10 2008 4 632 521343 4818425 198 40
4:00:54 1/3/2014 1 3 2014 4 907 520509 4818423 200 39
4:00:53 3/20/2011 3 20 2011 4 655 521649 4818426 197 40
16:01:36 1/24/2011 1 24 2011 16 650 523703 4818433 192 40
16:00:54 3/9/2010 3 9 2010 16 641 521745 4818427 197 40
22:00:41 3/27/2012 3 27 2012 22 676 522725 4818430 195 40
18:00:57 3/24/2010 3 24 2010 18 656 520859 4818424 199 40
10:00:55 3/24/2010 3 24 2010 10 801 521635 4818427 197 40
8:00:24 3/25/2009 3 25 2009 8 645 525735 4818441 85 40
6:00:50 1/12/2011 1 12 2011 6 646 522612 4818430 195 40
14:00:14 2/14/2010 2 14 2010 14 647 524557 4818437 86 40
18:00:53 1/26/2013 1 26 2013 18 679 521115 4818425 199 40
18:00:53 11/30/2010 11 30 2010 18 641 520445 4818423 200 39
14:00:41 3/1/2011 3 1 2011 14 638 523596 4818433 193 40
4:01:02 2/26/2014 2 26 2014 4 914 521452 4818426 198 40
4:00:42 11/24/2013 11 24 2013 4 914 522359 4818429 196 40
18:00:56 3/10/2009 3 10 2009 18 637 523398 4818433 193 40
0:00:54 12/23/2009 12 23 2009 0 639 522218 4818429 196 40
10:00:47 2/15/2011 2 15 2011 10 638 522543 4818430 195 40
2:01:17 3/27/2009 3 27 2009 2 644 521785 4818427 197 40
6:00:55 1/11/2014 1 11 2014 6 909 523357 4818433 193 40
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22:00:48 3/30/2014 3 30 2014 22 908 522868 4818431 194 40
4:00:57 2/27/2011 2 27 2011 4 642 523379 4818433 193 40
8:00:54 3/15/2010 3 15 2010 8 646 521868 4818428 197 40
4:00:48 1/30/2011 1 30 2011 4 801 523300 4818433 193 40
18:00:41 3/28/2012 3 28 2012 18 680 523148 4818432 194 40
18:00:53 1/6/2010 1 6 2010 18 633 521261 4818426 198 40
2:00:53 12/9/2010 12 9 2010 2 650 523488 4818433 193 40
4:00:51 3/1/2014 3 1 2014 4 918 524729 4818438 86 40
2:00:53 3/19/2010 3 19 2010 2 657 522649 4818430 195 40
2:00:47 2/6/2011 2 6 2011 2 801 523471 4818433 193 40
22:00:47 4/24/2011 4 24 2011 22 669 524591 4818437 86 40
18:00:52 1/6/2010 1 6 2010 18 641 521372 4818426 198 40
22:00:54 1/27/2013 1 27 2013 22 679 521192 4818426 199 40
12:00:47 2/18/2009 2 18 2009 12 633 521963 4818428 197 40
2:00:44 12/7/2010 12 7 2010 2 801 523570 4818434 193 40
18:00:48 3/26/2011 3 26 2011 18 659 525055 4818439 87 40
16:00:50 1/30/2009 1 30 2009 16 637 523330 4818433 193 40
22:01:11 3/5/2012 3 5 2012 22 666 523443 4818433 193 40
14:00:47 3/3/2011 3 3 2011 14 801 524179 4818436 124 39
6:00:43 4/10/2011 4 10 2011 6 660 521946 4818428 197 40
2:00:42 12/28/2010 12 28 2010 2 638 523687 4818434 192 40
6:00:42 12/25/2012 12 25 2012 6 658 522760 4818431 195 40
0:00:49 4/3/2014 4 3 2014 0 907 525124 4818440 87 40
6:01:09 12/28/2009 12 28 2009 6 639 522282 4818430 196 40
16:00:20 1/30/2010 1 30 2010 16 647 521292 4818426 198 40
8:00:49 4/18/2011 4 18 2011 8 663 524510 4818437 86 40
2:00:53 1/28/2011 1 28 2011 2 638 522345 4818430 196 40
0:00:55 12/27/2009 12 27 2009 0 646 522709 4818431 195 40
2:00:48 2/26/2013 2 26 2013 2 666 523484 4818434 193 40
0:00:36 1/1/2011 1 1 2011 0 657 521027 4818426 199 40
6:00:48 1/28/2011 1 28 2011 6 638 522345 4818430 196 40
6:00:30 3/25/2011 3 25 2011 6 655 522875 4818432 194 40
8:00:54 4/12/2012 4 12 2012 8 676 525725 4818442 85 40
4:00:36 1/28/2011 1 28 2011 4 638 522346 4818430 196 40
10:00:54 12/7/2011 12 7 2011 10 801 521628 4818428 197 40
8:00:53 1/12/2011 1 12 2011 8 646 522619 4818431 195 40
18:00:42 2/15/2009 2 15 2009 18 632 526116 4818444 84 40
0:00:41 4/4/2011 4 4 2011 0 663 524659 4818438 86 40
10:00:54 2/5/2011 2 5 2011 10 641 521304 4818427 198 40
4:00:53 3/19/2014 3 19 2014 4 918 522737 4818432 195 40
10:00:41 1/19/2009 1 19 2009 10 633 521672 4818428 197 40
4:00:54 12/25/2013 12 25 2013 4 909 522660 4818431 195 40
16:00:31 2/3/2009 2 3 2009 16 633 524656 4818438 86 40
6:00:53 1/1/2011 1 1 2011 6 657 521042 4818426 199 40
12:00:55 1/26/2011 1 26 2011 12 655 522265 4818430 196 40
2:00:53 3/18/2013 3 18 2013 2 663 522677 4818431 195 40
2:00:43 5/2/2013 5 2 2013 2 658 524320 4818437 124 39
18:00:54 3/4/2010 3 4 2010 18 643 525488 4818442 88 40
18:00:15 1/18/2010 1 18 2010 18 633 521551 4818428 198 40
6:00:18 3/21/2011 3 21 2011 6 663 521577 4818428 198 40
6:00:47 1/17/2011 1 17 2011 6 642 524050 4818436 124 39
14:00:54 2/26/2009 2 26 2009 14 633 521760 4818429 197 40
12:00:56 2/27/2013 2 27 2013 12 665 521634 4818428 197 40
22:00:53 4/10/2014 4 10 2014 22 908 524643 4818439 86 40
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16:02:18 1/6/2010 1 6 2010 16 641 521256 4818427 198 40
14:00:49 12/29/2013 12 29 2013 14 909 521713 4818429 197 40
6:01:47 1/13/2013 1 13 2013 6 665 521227 4818427 198 40
8:00:54 4/2/2008 4 2 2008 8 633 521758 4818429 197 40
10:00:50 12/28/2008 12 28 2008 10 634 523713 4818435 192 40
6:00:50 2/5/2011 2 5 2011 6 638 524166 4818437 124 39
4:00:16 4/9/2011 4 9 2011 4 660 521671 4818429 197 40
16:00:24 1/26/2013 1 26 2013 16 680 521634 4818428 197 40
8:00:53 12/26/2012 12 26 2012 8 663 522790 4818432 195 40
18:00:42 3/4/2012 3 4 2012 18 663 523225 4818434 193 40
20:00:42 12/8/2013 12 8 2013 20 917 525409 4818442 88 40
6:00:53 2/26/2014 2 26 2014 6 914 521477 4818428 198 40
8:00:42 3/25/2011 3 25 2011 8 667 522664 4818432 195 40
6:00:47 3/19/2010 3 19 2010 6 657 522647 4818432 195 40
22:00:54 12/24/2010 12 24 2010 22 639 524267 4818438 124 39
18:00:47 2/5/2011 2 5 2011 18 654 523350 4818435 193 40
18:00:55 11/28/2010 11 28 2010 18 646 522698 4818432 195 40
10:00:27 4/8/2013 4 8 2013 10 677 524485 4818439 86 40
0:00:56 1/22/2010 1 22 2010 0 646 521462 4818428 198 40
0:00:16 3/23/2009 3 23 2009 0 645 526719 4818447 83 40
18:00:39 2/26/2013 2 26 2013 18 663 523679 4818436 192 40
8:00:54 3/7/2011 3 7 2011 8 655 521931 4818430 197 40
22:00:41 3/19/2013 3 19 2013 22 658 521364 4818428 198 40
18:00:53 2/17/2013 2 17 2013 18 679 523299 4818435 193 40
6:00:55 2/28/2010 2 28 2010 6 643 525284 4818442 88 40
4:00:37 1/30/2011 1 30 2011 4 641 521725 4818430 197 40
6:01:00 3/18/2013 3 18 2013 6 663 522683 4818433 195 40
0:00:55 2/4/2009 2 4 2009 0 633 524447 4818439 86 40
8:00:53 3/18/2013 3 18 2013 8 671 524456 4818439 86 40
8:00:14 2/26/2012 2 26 2012 8 658 521593 4818429 198 40
10:00:53 3/24/2014 3 24 2014 10 914 522537 4818433 195 40
12:00:53 2/16/2009 2 16 2009 12 634 521384 4818429 198 40
12:00:42 1/28/2011 1 28 2011 12 655 521899 4818431 197 40
0:00:54 4/13/2012 4 13 2012 0 678 524702 4818440 86 40
22:00:43 3/27/2012 3 27 2012 22 680 522763 4818433 195 40
18:00:41 1/9/2012 1 9 2012 18 663 525129 4818442 87 40
4:00:44 3/18/2013 3 18 2013 4 663 522681 4818433 195 40
22:00:48 1/6/2010 1 6 2010 22 641 521371 4818429 198 40
18:00:54 3/13/2014 3 13 2014 18 909 522402 4818432 196 40
18:00:42 4/6/2011 4 6 2011 18 650 525924 4818445 85 40
4:00:50 11/25/2010 11 25 2010 4 646 522662 4818433 195 40
22:00:48 3/12/2014 3 12 2014 22 679 521716 4818430 197 40
20:00:48 2/13/2013 2 13 2013 20 663 523315 4818436 193 40
20:00:53 1/17/2013 1 17 2013 20 675 521417 4818429 198 40
10:00:48 11/27/2010 11 27 2010 10 653 521649 4818430 197 40
22:00:36 1/11/2011 1 11 2011 22 641 522716 4818434 195 40
4:00:50 3/25/2011 3 25 2011 4 655 522889 4818434 194 40
22:00:50 1/6/2010 1 6 2010 22 639 521551 4818430 198 40
10:00:54 3/21/2008 3 21 2008 10 633 521771 4818431 197 40
0:00:48 4/11/2014 4 11 2014 0 908 524705 4818441 86 40
18:00:47 1/28/2012 1 28 2012 18 663 523475 4818437 193 40
10:00:52 1/10/2011 1 10 2011 10 801 524617 4818441 86 40
4:00:35 1/11/2014 1 11 2014 4 909 523354 4818436 193 40
4:00:48 3/13/2012 3 13 2012 4 666 521617 4818430 197 40
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12:00:25 1/12/2010 1 12 2010 12 638 521662 4818431 197 40
4:00:23 1/8/2010 1 8 2010 4 639 521554 4818430 198 40
16:00:23 1/9/2011 1 9 2011 16 641 521154 4818429 199 40
2:00:59 4/18/2013 4 18 2013 2 671 525705 4818445 85 40
10:00:49 1/27/2011 1 27 2011 10 646 524505 4818440 86 40
16:00:08 4/28/2014 4 28 2014 16 908 521722 4818431 197 40
12:00:54 2/6/2009 2 6 2009 12 637 525198 4818443 87 40
10:00:24 2/3/2011 2 3 2011 10 657 521990 4818432 197 40
22:00:56 4/25/2010 4 25 2010 22 646 522722 4818434 195 40
18:00:50 4/10/2011 4 10 2011 18 665 522855 4818435 194 40
18:00:58 1/29/2013 1 29 2013 18 677 521062 4818429 199 40
4:00:54 1/27/2013 1 27 2013 4 679 521124 4818429 199 40
6:00:57 3/16/2010 3 16 2010 6 801 522099 4818433 196 40
2:00:53 1/3/2014 1 3 2014 2 907 520508 4818428 200 39
12:00:20 12/28/2008 12 28 2008 12 634 523713 4818438 192 40
12:00:44 1/8/2010 1 8 2010 12 633 521558 4818431 198 40
18:01:12 12/31/2012 12 31 2012 18 675 523633 4818438 192 40
8:00:49 3/15/2009 3 15 2009 8 642 522108 4818433 196 40
16:00:53 12/27/2010 12 27 2010 16 638 523744 4818438 192 40
4:00:54 1/22/2010 1 22 2010 4 633 522941 4818436 194 40
6:00:29 2/7/2013 2 7 2013 6 675 524316 4818441 124 39
10:00:53 12/29/2009 12 29 2009 10 639 521496 4818431 198 40
20:00:42 3/6/2014 3 6 2014 20 913 526753 4818450 83 40
12:00:48 2/17/2011 2 17 2011 12 639 525776 4818446 85 40
4:00:12 3/20/2009 3 20 2009 4 639 521389 4818431 198 40
10:00:56 1/12/2010 1 12 2010 10 638 521663 4818432 197 40
8:00:55 12/28/2009 12 28 2009 8 639 522284 4818434 196 40
6:00:55 4/20/2011 4 20 2011 6 655 522781 4818435 195 40
0:00:47 11/24/2010 11 24 2010 0 639 525004 4818443 87 40
18:00:53 3/28/2010 3 28 2010 18 644 526536 4818449 83 40
22:00:40 4/12/2012 4 12 2012 22 678 524704 4818442 86 40
12:00:48 3/5/2013 3 5 2013 12 679 522203 4818434 196 40
18:00:36 2/28/2012 2 28 2012 18 666 523795 4818439 192 40
22:00:53 3/17/2013 3 17 2013 22 663 522783 4818436 195 40
10:00:50 1/3/2011 1 3 2011 10 650 521537 4818432 198 40
10:00:26 3/25/2010 3 25 2010 10 657 521631 4818432 197 40
16:00:47 3/10/2009 3 10 2009 16 637 523605 4818439 193 40
12:00:54 1/11/2011 1 11 2011 12 655 522453 4818435 195 40
8:00:44 3/30/2011 3 30 2011 8 663 523869 4818440 192 40
10:00:22 3/17/2014 3 17 2014 10 914 522035 4818433 196 40
10:00:43 1/4/2009 1 4 2009 10 637 522089 4818434 196 40
12:00:24 1/12/2014 1 12 2014 12 679 524652 4818442 86 40
2:01:37 5/1/2010 5 1 2010 2 640 520582 4818429 200 39
4:00:49 12/15/2013 12 15 2013 4 907 523880 4818440 192 40
16:00:47 12/24/2011 12 24 2011 16 658 521428 4818431 198 40
4:00:53 3/16/2014 3 16 2014 4 909 522735 4818436 195 40
2:00:55 4/20/2011 4 20 2011 2 655 522781 4818436 195 40
18:00:24 4/6/2011 4 6 2011 18 801 525864 4818447 85 40
8:00:55 3/13/2010 3 13 2010 8 644 522623 4818435 195 40
6:00:26 4/30/2011 4 30 2011 6 666 525802 4818447 85 40
18:00:50 4/6/2011 4 6 2011 18 664 526191 4818449 84 40
8:00:45 4/16/2012 4 16 2012 8 671 522296 4818435 196 40
6:00:53 3/16/2014 3 16 2014 6 909 522717 4818436 195 40
8:01:18 2/23/2010 2 23 2010 8 643 525701 4818447 85 40
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4:00:48 3/16/2010 3 16 2010 4 801 522102 4818434 196 40
2:00:42 12/7/2011 12 7 2011 2 801 523608 4818439 193 40
0:00:48 3/16/2010 3 16 2010 0 801 521968 4818434 197 40
18:01:33 2/15/2011 2 15 2011 18 642 524370 4818442 124 39
4:00:25 2/23/2010 2 23 2010 4 639 525542 4818446 88 40
14:00:24 2/21/2010 2 21 2010 14 639 526034 4818448 84 40
16:00:52 1/6/2010 1 6 2010 16 640 521919 4818434 197 40
0:01:04 3/13/2010 3 13 2010 0 643 525932 4818448 85 40
14:00:53 1/22/2010 1 22 2010 14 633 522236 4818435 196 40
18:00:29 12/20/2013 12 20 2013 18 907 523870 4818441 192 40
0:00:54 3/18/2013 3 18 2013 0 663 522785 4818437 195 40
18:00:47 2/24/2012 2 24 2012 18 663 523475 4818439 193 40
22:00:54 4/5/2012 4 5 2012 22 675 525798 4818448 85 40
12:00:54 12/2/2010 12 2 2010 12 801 520858 4818431 199 40
18:00:15 4/10/2009 4 10 2009 18 644 525320 4818446 88 40
4:00:55 12/11/2012 12 11 2012 4 665 525847 4818448 85 40
22:00:22 1/4/2013 1 4 2013 22 675 524170 4818442 124 39
4:00:47 2/17/2014 2 17 2014 4 918 524268 4818443 124 39
12:00:41 1/26/2010 1 26 2010 12 638 521635 4818434 197 40
18:00:44 5/6/2011 5 6 2011 18 664 524967 4818445 87 40
10:00:43 4/15/2011 4 15 2011 10 661 522612 4818437 195 40
8:00:53 2/19/2009 2 19 2009 8 633 521966 4818435 197 40
22:00:16 2/23/2011 2 23 2011 22 650 523381 4818440 193 40
8:00:50 4/3/2008 4 3 2008 8 633 522028 4818435 196 40
12:00:43 11/30/2010 11 30 2010 12 641 521348 4818433 198 40
10:00:20 4/19/2012 4 19 2012 10 658 521557 4818434 198 40
10:00:42 12/19/2012 12 19 2012 10 680 521495 4818434 198 40
6:00:54 1/13/2014 1 13 2014 6 909 523263 4818439 193 40
12:00:53 1/6/2010 1 6 2010 12 640 521921 4818435 197 40
18:00:24 3/11/2014 3 11 2014 18 914 521755 4818434 197 40
22:00:24 3/22/2010 3 22 2010 22 655 522227 4818436 196 40
14:00:43 2/4/2012 2 4 2012 14 663 524974 4818446 87 40
14:00:55 1/7/2013 1 7 2013 14 675 524267 4818443 124 39
12:00:47 2/7/2010 2 7 2010 12 640 521560 4818434 198 40
6:00:57 2/17/2013 2 17 2013 6 666 523336 4818440 193 40
0:00:26 3/23/2009 3 23 2009 0 642 523829 4818442 192 40
6:00:47 4/4/2010 4 4 2010 6 650 524292 4818443 124 39
22:00:53 4/19/2010 4 19 2010 22 646 524338 4818443 124 39
6:00:54 11/24/2009 11 24 2009 6 642 525718 4818449 85 40
4:00:54 2/26/2013 2 26 2013 4 666 523481 4818440 193 40
14:00:53 2/13/2014 2 13 2014 14 679 521888 4818435 197 40
0:00:53 1/6/2012 1 6 2012 0 665 525856 4818449 85 40
12:00:56 2/6/2011 2 6 2011 12 639 525462 4818448 88 40
8:00:42 4/16/2011 4 16 2011 8 658 522782 4818438 195 40
0:00:30 12/9/2010 12 9 2010 0 650 523488 4818441 193 40
18:00:11 4/26/2011 4 26 2011 18 664 524524 4818445 86 40
8:00:54 3/15/2009 3 15 2009 8 640 522242 4818437 196 40
4:01:46 2/7/2013 2 7 2013 4 675 524317 4818444 124 39
4:00:54 3/19/2011 3 19 2011 4 665 521706 4818435 197 40
6:00:48 4/21/2009 4 21 2009 6 646 523001 4818439 194 40
8:00:47 12/9/2010 12 9 2010 8 647 523865 4818442 192 40
4:00:53 11/21/2013 11 21 2013 4 914 525526 4818448 88 40
14:00:50 3/29/2011 3 29 2011 14 658 522678 4818438 195 40
12:00:16 4/1/2009 4 1 2009 12 633 522520 4818438 195 40
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2:01:23 2/17/2014 2 17 2014 2 908 523713 4818442 192 40
6:00:53 1/24/2010 1 24 2010 6 647 520527 4818431 200 39
6:00:53 3/27/2009 3 27 2009 6 644 521778 4818435 197 40
10:00:49 5/3/2011 5 3 2011 10 664 524409 4818444 124 39
8:00:24 2/7/2010 2 7 2010 8 640 521493 4818434 198 40
8:00:56 4/26/2014 4 26 2014 8 917 521762 4818435 197 40
8:00:41 12/29/2012 12 29 2012 8 671 522766 4818439 195 40
16:00:44 3/30/2009 3 30 2009 16 633 521933 4818436 197 40
14:00:42 2/9/2010 2 9 2010 14 646 522021 4818436 196 40
6:00:26 3/15/2010 3 15 2010 6 801 521374 4818434 198 40
18:00:49 12/30/2008 12 30 2008 18 635 521914 4818436 197 40
22:00:41 2/13/2013 2 13 2013 22 663 523222 4818440 193 40
20:00:34 1/27/2013 1 27 2013 20 679 521191 4818434 199 40
14:00:54 12/29/2010 12 29 2010 14 646 523821 4818442 192 40
18:00:57 12/19/2013 12 19 2013 18 909 525801 4818450 85 40
8:00:47 12/26/2009 12 26 2009 8 646 522652 4818439 195 40
0:01:11 3/13/2014 3 13 2014 0 679 521717 4818436 197 40
10:00:20 1/1/2011 1 1 2011 10 657 521014 4818433 199 40
14:00:41 2/6/2009 2 6 2009 14 633 524953 4818447 87 40
4:00:42 4/15/2011 4 15 2011 4 650 525519 4818449 88 40
0:00:43 4/18/2008 4 18 2008 0 636 524467 4818445 86 40
8:00:44 3/27/2008 3 27 2008 8 635 521836 4818436 197 40
18:00:53 3/6/2010 3 6 2010 18 640 525540 4818449 88 40
22:00:41 1/21/2010 1 21 2010 22 638 522243 4818437 196 40
12:00:54 2/6/2009 2 6 2009 12 633 524948 4818447 87 40
2:00:53 4/11/2014 4 11 2014 2 908 524708 4818446 86 40
6:00:41 3/20/2011 3 20 2011 6 662 521693 4818436 197 40
12:00:54 1/27/2013 1 27 2013 12 680 521645 4818436 197 40
12:00:49 2/18/2010 2 18 2010 12 633 524242 4818445 124 39
2:00:56 3/13/2010 3 13 2010 2 638 522193 4818437 196 40
6:00:48 2/26/2013 2 26 2013 6 666 523484 4818442 193 40
18:01:12 3/30/2009 3 30 2009 18 646 521468 4818435 198 40
14:00:24 3/2/2009 3 2 2009 14 633 522173 4818437 196 40
0:00:53 4/10/2011 4 10 2011 0 664 522122 4818437 196 40
6:01:11 1/21/2010 1 21 2010 6 643 524302 4818445 124 39
14:00:23 4/19/2011 4 19 2011 14 655 522205 4818438 196 40
16:00:24 3/27/2008 3 27 2008 16 634 521330 4818435 198 40
12:00:55 2/21/2010 2 21 2010 12 639 526037 4818452 84 40
18:00:47 2/16/2011 2 16 2011 18 642 524283 4818445 124 39
6:00:41 4/22/2009 4 22 2009 6 639 524469 4818446 86 40
18:01:54 5/9/2010 5 9 2010 18 646 520835 4818434 199 40
2:01:09 1/27/2013 1 27 2013 2 680 521585 4818436 198 40
6:00:53 12/29/2012 12 29 2012 6 671 522768 4818440 195 40
22:00:54 1/24/2010 1 24 2010 22 644 525486 4818450 88 40
20:00:13 4/25/2014 4 25 2014 20 909 522757 4818440 195 40
6:00:33 3/22/2008 3 22 2008 6 637 521698 4818436 197 40
10:00:41 12/28/2013 12 28 2013 10 658 521560 4818436 198 40
22:00:44 12/21/2008 12 21 2008 22 634 524284 4818445 124 39
10:00:53 4/14/2010 4 14 2010 10 640 524335 4818446 124 39
6:00:50 4/21/2014 4 21 2014 6 914 522947 4818441 194 40
22:00:41 2/21/2010 2 21 2010 22 638 524570 4818446 86 40
2:00:30 12/24/2012 12 24 2012 2 680 521276 4818435 198 40
22:00:43 3/22/2010 3 22 2010 22 654 522199 4818438 196 40
16:01:50 1/24/2011 1 24 2011 16 639 523699 4818443 192 40
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4:00:49 12/25/2009 12 25 2009 4 641 521219 4818435 198 40
2:00:14 2/27/2012 2 27 2012 2 658 521894 4818437 197 40
16:00:53 2/7/2013 2 7 2013 16 675 523991 4818445 192 40
0:00:28 1/21/2014 1 21 2014 0 908 523850 4818444 192 40
12:00:47 11/28/2010 11 28 2010 12 638 521712 4818437 197 40
18:00:46 12/14/2011 12 14 2011 18 667 524319 4818446 124 39
16:00:41 3/9/2009 3 9 2009 16 637 523395 4818443 193 40
2:00:53 11/28/2010 11 28 2010 2 646 522847 4818441 194 40
16:00:53 1/6/2010 1 6 2010 16 647 521440 4818436 198 40
22:00:16 4/9/2009 4 9 2009 22 645 526078 4818453 84 40
18:00:31 11/28/2010 11 28 2010 18 643 522935 4818441 194 40
12:00:41 2/24/2009 2 24 2009 12 633 522302 4818439 196 40
4:00:24 1/3/2010 1 3 2010 4 644 525474 4818450 88 40
2:00:47 3/11/2010 3 11 2010 2 644 525531 4818451 88 40
8:00:54 12/12/2013 12 12 2013 8 917 522178 4818439 196 40
10:01:02 3/1/2013 3 1 2013 10 677 522229 4818439 196 40
16:00:56 1/18/2010 1 18 2010 16 633 521534 4818437 198 40
12:00:41 4/19/2011 4 19 2011 12 667 522308 4818439 196 40
4:00:38 12/9/2010 12 9 2010 4 654 523354 4818443 193 40
20:00:24 12/16/2013 12 16 2013 20 909 524257 4818446 124 39
18:00:50 4/4/2009 4 4 2009 18 639 521063 4818435 199 40
8:00:53 4/23/2011 4 23 2011 8 664 520970 4818435 199 40
20:00:37 1/26/2013 1 26 2013 20 679 521134 4818436 199 40
0:00:48 2/27/2012 2 27 2012 0 658 521894 4818438 197 40
0:00:54 12/24/2012 12 24 2012 0 680 521262 4818436 198 40
12:00:41 3/29/2011 3 29 2011 12 654 522595 4818440 195 40
20:00:54 2/5/2013 2 5 2013 20 663 523222 4818442 193 40
14:00:48 3/19/2011 3 19 2011 14 659 521508 4818437 198 40
16:00:50 4/5/2011 4 5 2011 16 668 525974 4818453 85 40
16:00:54 3/12/2011 3 12 2011 16 801 521041 4818435 199 40
4:00:44 3/27/2009 3 27 2009 4 644 521782 4818438 197 40
12:00:43 1/19/2009 1 19 2009 12 633 521669 4818437 197 40
4:00:56 1/11/2011 1 11 2011 4 642 524995 4818449 87 40
0:00:43 11/28/2010 11 28 2010 0 646 522838 4818441 194 40
10:00:56 1/9/2014 1 9 2014 10 917 523892 4818445 192 40
0:00:48 3/23/2010 3 23 2010 0 654 522197 4818439 196 40
22:00:49 12/11/2008 12 11 2008 22 634 522743 4818441 195 40
12:00:46 3/9/2012 3 9 2012 12 665 522113 4818439 196 40
4:00:50 12/28/2009 12 28 2009 4 639 522319 4818440 196 40
6:00:43 12/9/2010 12 9 2010 6 650 523494 4818444 193 40
6:00:23 12/26/2012 12 26 2012 6 663 522882 4818442 194 40
6:00:53 3/15/2009 3 15 2009 6 643 522069 4818439 196 40
4:01:12 3/23/2010 3 23 2010 4 653 522229 4818440 196 40
22:00:54 4/18/2009 4 18 2009 22 644 522797 4818442 195 40
12:00:53 1/4/2009 1 4 2009 12 637 522091 4818439 196 40
8:01:20 4/10/2011 4 10 2011 8 664 522653 4818441 195 40
8:00:53 3/13/2012 3 13 2012 8 666 521914 4818439 197 40
2:00:23 2/15/2011 2 15 2011 2 646 523705 4818445 192 40
4:00:53 12/28/2010 12 28 2010 4 642 525425 4818451 88 40
8:00:26 12/26/2008 12 26 2008 8 632 521552 4818438 198 40
4:00:41 4/14/2012 4 14 2012 4 658 522611 4818441 195 40
2:00:56 12/19/2012 12 19 2012 2 680 522786 4818442 195 40
20:00:53 2/10/2013 2 10 2013 20 663 523694 4818445 192 40
2:00:54 2/8/2011 2 8 2011 2 655 523114 4818443 194 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:44 4/3/2011 4 3 2011 22 663 524698 4818449 86 40
8:00:56 1/17/2011 1 17 2011 8 647 522872 4818442 194 40
22:00:54 2/15/2009 2 15 2009 22 632 526111 4818454 84 40
8:00:32 4/1/2011 4 1 2011 8 667 521993 4818439 197 40
14:00:44 1/5/2009 1 5 2009 14 632 521558 4818438 198 40
12:00:54 12/30/2010 12 30 2010 12 641 522747 4818442 195 40
4:00:42 3/15/2009 3 15 2009 4 643 522073 4818440 196 40
10:01:09 3/5/2013 3 5 2013 10 679 521745 4818439 197 40
14:00:47 12/27/2010 12 27 2010 14 638 523743 4818445 192 40
12:00:42 2/21/2011 2 21 2011 12 638 521554 4818438 198 40
8:00:51 4/22/2009 4 22 2009 8 634 522574 4818441 195 40
4:00:46 12/9/2010 12 9 2010 4 650 523497 4818445 193 40
22:00:31 12/27/2010 12 27 2010 22 646 523856 4818446 192 40
0:00:41 12/7/2010 12 7 2010 0 801 523565 4818445 193 40
12:00:42 2/27/2014 2 27 2014 12 914 522130 4818440 196 40
14:00:54 12/30/2010 12 30 2010 14 641 522743 4818442 195 40
4:00:15 4/19/2009 4 19 2009 4 640 526160 4818455 84 40
0:00:54 3/20/2013 3 20 2013 0 677 521379 4818438 198 40
18:00:43 1/29/2013 1 29 2013 18 665 521029 4818437 199 40
8:00:45 3/15/2009 3 15 2009 8 644 522091 4818440 196 40
12:00:47 1/1/2011 1 1 2011 12 657 521041 4818437 199 40
18:00:46 1/11/2011 1 11 2011 18 646 522809 4818442 194 40
0:00:31 1/3/2014 1 3 2014 0 907 520491 4818435 200 39
2:00:48 3/15/2009 3 15 2009 2 637 523671 4818445 192 40
14:00:18 3/12/2011 3 12 2011 14 801 521241 4818437 198 40
14:00:36 2/16/2009 2 16 2009 14 634 521400 4818438 198 40
12:00:53 1/1/2013 1 1 2013 12 674 521827 4818439 197 40
6:00:53 3/20/2011 3 20 2011 6 661 521719 4818439 197 40
6:01:24 2/17/2014 2 17 2014 6 918 524291 4818448 124 39
0:00:48 4/14/2009 4 14 2009 0 642 526805 4818457 83 40
6:00:47 12/28/2010 12 28 2010 6 642 525369 4818452 88 40
4:00:56 3/22/2008 3 22 2008 4 637 521694 4818439 197 40
0:00:53 1/19/2010 1 19 2010 0 644 525449 4818452 88 40
6:00:54 2/5/2011 2 5 2011 6 655 524088 4818447 124 39
6:00:51 11/27/2010 11 27 2010 6 646 522633 4818442 195 40
0:00:42 3/19/2011 3 19 2011 0 658 521802 4818440 197 40
2:00:48 3/15/2010 3 15 2010 2 801 521374 4818438 198 40
6:00:56 3/30/2008 3 30 2008 6 636 521786 4818440 197 40
14:00:41 3/3/2011 3 3 2011 14 653 522001 4818440 197 40
12:00:55 1/29/2011 1 29 2011 12 638 521555 4818439 198 40
8:00:53 4/14/2010 4 14 2010 8 640 524336 4818449 124 39
2:00:19 12/23/2009 12 23 2009 2 644 522594 4818443 195 40
12:00:41 1/7/2011 1 7 2011 12 655 521976 4818441 197 40
20:00:41 4/7/2011 4 7 2011 20 666 524430 4818449 86 40
16:01:15 2/26/2014 2 26 2014 16 914 522333 4818442 196 40
2:00:42 3/30/2008 3 30 2008 2 636 521787 4818440 197 40
2:00:54 2/27/2011 2 27 2011 2 642 523325 4818445 193 40
0:00:26 4/4/2011 4 4 2011 0 667 525517 4818453 88 40
22:00:26 2/26/2012 2 26 2012 22 658 521901 4818441 197 40
12:00:54 12/31/2010 12 31 2010 12 638 522921 4818444 194 40
14:00:17 2/18/2010 2 18 2010 14 633 524241 4818449 124 39
6:00:56 4/21/2009 4 21 2009 6 640 524963 4818451 87 40
10:00:53 3/15/2010 3 15 2010 10 646 521879 4818441 197 40
16:00:56 1/12/2010 1 12 2010 16 638 521478 4818439 198 40
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4:00:41 2/8/2013 2 8 2013 4 675 524219 4818449 124 39
2:01:53 3/15/2010 3 15 2010 2 641 520874 4818438 199 40
2:00:47 1/23/2012 1 23 2012 2 665 521583 4818440 198 40
0:00:53 2/24/2011 2 24 2011 0 653 523235 4818445 193 40
4:00:10 4/13/2012 4 13 2012 4 677 522867 4818444 194 40
0:00:16 3/3/2009 3 3 2009 0 633 522178 4818442 196 40
22:00:54 1/23/2011 1 23 2011 22 642 524041 4818448 124 39
14:00:08 2/4/2010 2 4 2010 14 638 521772 4818441 197 40
18:00:41 4/4/2011 4 4 2011 18 658 525549 4818454 88 40
10:00:56 3/24/2014 3 24 2014 10 679 522541 4818443 195 40
10:00:39 1/28/2011 1 28 2011 10 642 524561 4818450 86 40
16:00:33 1/19/2012 1 19 2012 16 663 524871 4818451 87 40
12:00:42 1/12/2014 1 12 2014 12 909 524709 4818451 86 40
18:00:56 2/23/2011 2 23 2011 18 653 523256 4818446 193 40
18:01:11 12/26/2010 12 26 2010 18 638 523457 4818446 193 40
22:00:50 4/3/2011 4 3 2011 22 667 525519 4818454 88 40
14:01:08 12/25/2009 12 25 2009 14 638 522093 4818442 196 40
12:00:39 2/10/2009 2 10 2009 12 637 524851 4818451 87 40
6:00:55 3/13/2010 3 13 2010 6 638 522197 4818442 196 40
22:00:47 3/31/2012 3 31 2012 22 676 525171 4818453 87 40
22:00:45 12/20/2013 12 20 2013 22 907 523717 4818447 192 40
12:00:54 1/26/2011 1 26 2011 12 646 522254 4818442 196 40
12:00:43 3/3/2011 3 3 2011 12 653 521997 4818442 197 40
8:00:53 1/13/2014 1 13 2014 8 909 523271 4818446 193 40
4:00:53 12/3/2012 12 3 2012 4 675 525508 4818454 88 40
20:00:47 12/20/2013 12 20 2013 20 907 523721 4818448 192 40
0:00:44 1/7/2010 1 7 2010 0 641 521371 4818440 198 40
2:00:43 4/1/2008 4 1 2008 2 637 521766 4818441 197 40
22:00:47 2/21/2010 2 21 2010 22 643 524539 4818451 86 40
8:00:54 1/26/2010 1 26 2010 8 643 524595 4818451 86 40
22:00:47 3/15/2010 3 15 2010 22 801 521526 4818440 198 40
2:00:53 2/8/2013 2 8 2013 2 675 524219 4818450 124 39
0:00:55 4/22/2009 4 22 2009 0 639 524429 4818450 86 40
12:00:54 1/31/2011 1 31 2011 12 654 522394 4818443 196 40
8:00:31 2/24/2013 2 24 2013 8 663 523589 4818447 193 40
18:00:46 2/10/2013 2 10 2013 18 663 524755 4818452 86 40
2:01:32 4/19/2009 4 19 2009 2 644 522749 4818445 195 40
6:00:33 11/25/2010 11 25 2010 6 646 522635 4818444 195 40
10:00:47 12/25/2009 12 25 2009 10 641 521502 4818441 198 40
2:00:48 1/8/2010 1 8 2010 2 638 521539 4818441 198 40
18:00:47 3/2/2011 3 2 2011 18 650 523418 4818447 193 40
18:00:41 2/5/2011 2 5 2011 18 655 523341 4818447 193 40
4:00:31 2/18/2013 2 18 2013 4 679 523304 4818447 193 40
6:00:42 3/20/2011 3 20 2011 6 665 521548 4818441 198 40
12:00:42 12/11/2008 12 11 2008 12 633 522053 4818443 196 40
4:00:51 3/15/2010 3 15 2010 4 801 521376 4818440 198 40
18:00:49 3/1/2014 3 1 2014 18 679 521195 4818440 199 40
8:00:20 12/30/2008 12 30 2008 8 632 524156 4818450 124 39
6:00:44 3/30/2008 3 30 2008 6 637 521771 4818442 197 40
4:00:41 12/26/2008 12 26 2008 4 632 521545 4818441 198 40
16:00:43 2/18/2010 2 18 2010 16 633 524241 4818450 124 39
2:00:43 5/8/2011 5 8 2011 2 664 524569 4818451 86 40
4:00:25 4/12/2009 4 12 2009 4 642 525735 4818456 85 40
18:00:55 12/8/2011 12 8 2011 18 650 525803 4818456 85 40
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6:00:41 2/8/2013 2 8 2013 6 675 524210 4818450 124 39
14:01:08 1/25/2014 1 25 2014 14 679 521724 4818442 197 40
14:00:42 4/19/2011 4 19 2011 14 667 522308 4818444 196 40
18:00:45 1/25/2011 1 25 2011 18 642 523704 4818448 192 40
10:00:51 1/1/2013 1 1 2013 10 665 521941 4818442 197 40
2:00:54 1/13/2014 1 13 2014 2 909 523261 4818447 193 40
12:00:55 12/25/2009 12 25 2009 12 641 521498 4818441 198 40
2:00:48 2/19/2009 2 19 2009 2 633 521964 4818443 197 40
6:00:54 12/28/2010 12 28 2010 6 638 523717 4818449 192 40
6:00:24 12/11/2011 12 11 2011 6 659 524692 4818452 86 40
16:00:55 2/20/2010 2 20 2010 16 639 526099 4818457 84 40
0:00:34 4/4/2011 4 4 2011 0 650 525459 4818455 88 40
22:00:54 3/1/2011 3 1 2011 22 638 523736 4818449 192 40
22:00:55 12/26/2010 12 26 2010 22 638 523451 4818448 193 40
18:01:18 3/26/2011 3 26 2011 18 660 525086 4818454 87 40
16:00:40 2/26/2013 2 26 2013 16 666 525378 4818455 88 40
16:00:41 1/22/2010 1 22 2010 16 633 522243 4818444 196 40
2:00:54 12/15/2013 12 15 2013 2 908 523717 4818449 192 40
22:00:53 4/7/2009 4 7 2009 22 642 525669 4818456 85 40
10:00:41 4/23/2011 4 23 2011 10 664 520969 4818440 199 40
8:00:53 3/30/2011 3 30 2011 8 650 523836 4818449 192 40
2:00:44 3/3/2009 3 3 2009 2 633 522180 4818444 196 40
12:01:11 4/25/2011 4 25 2011 12 667 525355 4818455 88 40
4:00:56 1/29/2014 1 29 2014 4 909 521085 4818440 199 40
6:00:41 3/13/2012 3 13 2012 6 666 521605 4818442 197 40
6:00:44 2/19/2009 2 19 2009 6 633 521958 4818443 197 40
12:00:42 12/20/2008 12 20 2008 12 633 525907 4818457 85 40
10:00:23 3/28/2010 3 28 2010 10 646 522127 4818444 196 40
0:00:53 3/5/2012 3 5 2012 0 663 523246 4818447 193 40
10:00:27 3/30/2009 3 30 2009 10 634 521941 4818443 197 40
6:00:41 3/19/2011 3 19 2011 6 667 521771 4818442 197 40
18:00:31 4/13/2011 4 13 2011 18 665 524637 4818452 86 40
4:00:47 3/20/2011 3 20 2011 4 667 521647 4818442 197 40
6:00:53 12/17/2013 12 17 2013 6 908 522195 4818444 196 40
16:00:14 2/7/2010 2 7 2010 16 638 521261 4818441 198 40
14:00:37 3/14/2014 3 14 2014 14 679 521718 4818442 197 40
18:00:53 3/8/2010 3 8 2010 18 640 526186 4818458 84 40
14:00:38 1/27/2011 1 27 2011 14 657 522173 4818444 196 40
0:00:53 4/8/2009 4 8 2009 0 642 525668 4818456 85 40
22:00:53 3/19/2013 3 19 2013 22 677 521380 4818442 198 40
8:00:36 3/5/2011 3 5 2011 8 647 522030 4818444 196 40
4:00:31 2/13/2012 2 13 2012 4 665 525655 4818457 85 40
4:00:53 2/1/2011 2 1 2011 4 655 522064 4818444 196 40
0:01:14 2/15/2009 2 15 2009 0 634 524882 4818454 87 40
20:00:54 2/5/2013 2 5 2013 20 675 523222 4818448 193 40
18:00:53 2/13/2010 2 13 2010 18 638 524588 4818453 86 40
4:00:55 1/13/2014 1 13 2014 4 909 523262 4818448 193 40
4:00:53 11/26/2010 11 26 2010 4 641 521398 4818442 198 40
22:00:53 3/27/2012 3 27 2012 22 663 522740 4818446 195 40
18:01:01 3/2/2014 3 2 2014 18 909 523172 4818448 194 40
8:00:56 1/17/2011 1 17 2011 8 642 524054 4818451 124 39
22:00:48 4/3/2011 4 3 2011 22 654 525474 4818456 88 40
18:00:44 11/25/2010 11 25 2010 18 646 522641 4818446 195 40
2:01:32 4/21/2010 4 21 2010 2 646 522576 4818446 195 40
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4:00:46 3/30/2008 3 30 2008 4 636 521791 4818443 197 40
22:00:52 11/24/2010 11 24 2010 22 638 520934 4818441 199 40
10:00:53 3/17/2010 3 17 2010 10 640 522139 4818445 196 40
8:00:24 4/1/2011 4 1 2011 8 801 521769 4818443 197 40
8:00:55 1/6/2012 1 6 2012 8 663 522515 4818446 195 40
6:00:55 2/18/2013 2 18 2013 6 679 523317 4818449 193 40
2:00:48 2/27/2013 2 27 2013 2 679 521117 4818441 199 40
6:02:30 3/5/2010 3 5 2010 6 647 524960 4818454 87 40
4:00:54 1/17/2011 1 17 2011 4 642 524053 4818451 124 39
14:00:50 12/21/2010 12 21 2010 14 801 522637 4818446 195 40
8:02:11 4/10/2009 4 10 2009 8 643 521939 4818444 197 40
4:00:54 1/23/2012 1 23 2012 4 665 521581 4818443 198 40
4:00:55 12/28/2010 12 28 2010 4 638 523717 4818450 192 40
2:00:21 2/24/2011 2 24 2011 2 650 523298 4818449 193 40
8:00:41 3/13/2009 3 13 2009 8 633 521883 4818444 197 40
4:00:40 3/13/2010 3 13 2010 4 638 522197 4818445 196 40
10:00:55 3/1/2014 3 1 2014 10 917 521666 4818443 197 40
16:00:53 12/30/2013 12 30 2013 16 917 521920 4818444 197 40
12:01:11 12/25/2009 12 25 2009 12 638 522087 4818445 196 40
8:00:47 4/10/2011 4 10 2011 8 654 522636 4818447 195 40
4:00:42 3/28/2011 3 28 2011 4 659 524467 4818453 86 40
18:00:20 4/13/2011 4 13 2011 18 668 525656 4818458 85 40
4:00:56 4/21/2010 4 21 2010 4 646 522857 4818448 194 40
8:00:53 12/28/2010 12 28 2010 8 638 523718 4818451 192 40
22:01:23 4/3/2011 4 3 2011 22 650 525467 4818457 88 40
16:00:21 2/20/2010 2 20 2010 16 647 525988 4818459 85 40
22:00:44 2/27/2009 2 27 2009 22 637 523688 4818451 192 40
12:00:56 12/30/2013 12 30 2013 12 917 521917 4818445 197 40
2:00:53 5/8/2009 5 8 2009 2 644 522883 4818448 194 40
6:00:55 3/3/2010 3 3 2010 6 644 522951 4818448 194 40
4:00:21 4/19/2009 4 19 2009 4 644 522747 4818448 195 40
8:00:35 3/7/2011 3 7 2011 8 657 521819 4818445 197 40
6:00:38 3/12/2009 3 12 2009 6 633 522025 4818445 196 40
4:00:55 4/15/2014 4 15 2014 4 916 525497 4818458 88 40
12:00:43 2/5/2011 2 5 2011 12 641 521393 4818443 198 40
10:00:54 12/30/2013 12 30 2013 10 917 521926 4818445 197 40
18:00:53 3/26/2009 3 26 2009 18 640 520569 4818441 200 39
8:00:43 11/29/2010 11 29 2010 8 654 521709 4818444 197 40
10:01:17 11/30/2010 11 30 2010 10 641 521356 4818443 198 40
18:01:41 2/10/2010 2 10 2010 18 643 524648 4818455 86 40
0:00:50 3/23/2010 3 23 2010 0 644 522842 4818448 194 40
8:00:53 2/15/2009 2 15 2009 8 634 524883 4818456 87 40
0:01:12 3/23/2009 3 23 2009 0 648 523854 4818452 192 40
10:00:20 3/10/2014 3 10 2014 10 913 526322 4818461 84 40
22:00:56 3/2/2009 3 2 2009 22 633 522179 4818446 196 40
2:00:33 4/8/2009 4 8 2009 2 642 525761 4818459 85 40
6:00:49 3/3/2009 3 3 2009 6 633 522182 4818446 196 40
16:03:06 11/28/2010 11 28 2010 16 646 521708 4818445 197 40
4:00:15 3/3/2009 3 3 2009 4 633 522182 4818446 196 40
0:00:51 4/4/2011 4 4 2011 0 654 525473 4818458 88 40
16:00:53 2/28/2014 2 28 2014 16 917 522358 4818447 196 40
6:00:47 2/22/2010 2 22 2010 6 643 524539 4818455 86 40
4:00:49 4/3/2008 4 3 2008 4 637 523672 4818451 192 40
2:00:48 2/22/2010 2 22 2010 2 643 524542 4818455 86 40
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8:00:48 3/7/2014 3 7 2014 8 907 521753 4818445 197 40
10:00:54 3/22/2010 3 22 2010 10 654 522363 4818447 196 40
14:00:52 2/6/2014 2 6 2014 14 907 524093 4818453 124 39
8:00:49 4/7/2011 4 7 2011 8 801 524336 4818454 124 39
18:01:39 3/4/2010 3 4 2010 18 639 526456 4818462 83 40
18:00:47 2/9/2014 2 9 2014 18 907 523469 4818451 193 40
10:00:26 3/9/2012 3 9 2012 10 665 522115 4818446 196 40
6:00:49 2/1/2011 2 1 2011 6 655 522068 4818446 196 40
8:00:54 3/31/2010 3 31 2010 8 639 522144 4818447 196 40
18:00:56 3/7/2009 3 7 2009 18 637 523169 4818450 194 40
4:00:43 12/11/2012 12 11 2012 4 658 525571 4818459 88 40
4:00:55 3/20/2011 3 20 2011 4 665 521545 4818445 198 40
22:00:42 4/3/2011 4 3 2011 22 655 524694 4818456 86 40
6:00:54 12/26/2009 12 26 2009 6 646 522661 4818448 195 40
2:00:47 3/9/2012 3 9 2012 2 663 523249 4818450 193 40
10:00:49 1/10/2011 1 10 2011 10 639 524564 4818455 86 40
4:00:35 3/29/2011 3 29 2011 4 667 524476 4818455 86 40
18:00:36 3/1/2011 3 1 2011 18 638 523727 4818452 192 40
4:00:13 2/27/2014 2 27 2014 4 908 526417 4818462 84 40
8:00:54 1/1/2014 1 1 2014 8 908 523665 4818452 192 40
22:00:35 12/30/2010 12 30 2010 22 647 521583 4818445 198 40
2:01:26 1/5/2012 1 5 2012 2 641 520926 4818443 199 40
18:00:15 3/22/2011 3 22 2011 18 663 523160 4818450 194 40
16:00:56 4/26/2011 4 26 2011 16 655 522027 4818447 196 40
2:00:45 5/1/2009 5 1 2009 2 634 521703 4818446 197 40
10:00:46 1/29/2011 1 29 2011 10 638 521539 4818445 198 40
2:00:47 3/13/2009 3 13 2009 2 633 521581 4818445 198 40
6:00:53 2/23/2010 2 23 2010 6 639 525545 4818459 88 40
18:00:41 3/22/2010 3 22 2010 18 652 522336 4818448 196 40
0:00:48 2/19/2009 2 19 2009 0 633 521963 4818447 197 40
4:00:48 1/8/2010 1 8 2010 4 638 521528 4818445 198 40
14:00:39 1/11/2014 1 11 2014 14 679 524442 4818455 86 40
6:00:53 3/13/2009 3 13 2009 6 633 521582 4818445 198 40
12:00:47 1/27/2010 1 27 2010 12 638 521517 4818445 198 40
10:00:24 3/30/2008 3 30 2008 10 631 522342 4818448 196 40
10:00:53 12/25/2013 12 25 2013 10 917 521393 4818445 198 40
12:00:18 2/23/2011 2 23 2011 12 801 522184 4818448 196 40
10:00:54 2/10/2013 2 10 2013 10 663 524686 4818456 86 40
2:01:45 2/15/2009 2 15 2009 2 634 524884 4818457 87 40
22:00:48 4/19/2011 4 19 2011 22 650 524748 4818457 86 40
4:00:42 2/19/2009 2 19 2009 4 633 521961 4818447 197 40
22:00:48 11/28/2010 11 28 2010 22 646 522863 4818450 194 40
8:00:26 2/11/2009 2 11 2009 8 637 525012 4818458 87 40
0:01:05 3/2/2011 3 2 2011 0 638 523745 4818453 192 40
22:01:11 3/12/2009 3 12 2009 22 633 521581 4818446 198 40
14:00:53 4/10/2011 4 10 2011 14 665       522812  4818450 194     40
0:00:27 4/20/2011       4       20      2011    0       650     524749  4818457 86      40
6:00:27 2/10/2009       2       10      2009    6       637     525007  4818458 87      40
8:00:41 2/22/2010       2       22      2010    8       638     525465  4818460 88      40
4:00:42 12/6/2010       12      6       2010    4       638     522858  4818450 194     40
0:00:50 2/22/2010       2       22      2010    0       643     524548  4818456 86      40
6:00:47 3/23/2010       3       23      2010    6       653     522226  4818448 196     40
2:00:54 3/15/2009       3       15      2009    2       643     522075  4818448 196     40
18:00:43        2/3/2009        2       3       2009    18      633     524585  4818456 86      40
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0:00:53 1/30/2011       1       30      2011    0       646     523451  4818452 193     40
14:00:36        1/26/2013       1       26      2013    14      679     521152  4818445 199     40
14:00:53        1/27/2011       1       27      2011    14      641     522025  4818448 196     40
10:00:54        5/10/2011       5       10      2011    10      655     522347  4818449 196     40
10:00:47        4/4/2011        4       4       2011    10      647     522147  4818448 196     40
0:00:36 4/29/2008       4       29      2008    0       636     524338  4818456 124     39
18:00:48        2/2/2010        2       2       2010    18      640     524578  4818457 86      40
18:00:54        3/2/2010        3       2       2010    18      641     521797  4818447 197     40
18:00:53        12/25/2009      12      25      2009    18      638     522317  4818449 196     40
6:00:41 11/28/2010      11      28      2010    6       646     522828  4818451 194     40
8:00:54 2/28/2011       2       28      2011    8       801     522314  4818449 196     40
10:00:55        4/17/2011       4       17      2011    10      654     522600  4818450 195     40
0:00:47 3/28/2012       3       28      2012    0       663     522750  4818450 195     40
8:00:14 3/31/2008       3       31      2008    8       632     523796  4818454 192     40
10:00:43        3/22/2010       3       22      2010    10      651     522368  4818449 196     40
6:00:53 3/19/2011       3       19      2011    6       668     522058  4818448 196     40
10:00:48        2/7/2009        2       7       2009    10      633     525057  4818459 87      40
4:00:43 3/30/2008       3       30      2008    4       637     521776  4818447 197     40
22:00:42        1/20/2014       1       20      2014    22      908     523940  4818455 192     40
4:00:42 4/24/2012       4       24      2012    4       672     522779  4818451 195     40
4:00:44 12/29/2012      12      29      2012    4       671     522784  4818451 195     40
0:00:53 3/19/2011       3       19      2011    0       663     522076  4818448 196     40
12:00:24        3/30/2008       3       30      2008    12      631     522341  4818449 196     40
6:00:54 2/15/2009       2       15      2009    6       634     524883  4818458 87      40
4:00:53 1/12/2011       1       12      2011    4       641     522542  4818450 195     40
16:00:54        3/16/2014       3       16      2014    16      679     521833  4818448 197     40
22:00:13        4/17/2008       4       17      2008    22      636     524433  4818457 86      40
10:00:53        12/28/2009      12      28      2009    10      647     521432  4818446 198     40
18:00:15        1/6/2010        1       6       2010    18      633     521413  4818446 198     40
6:01:23 4/12/2009       4       12      2009    6       642     525730  4818462 85      40
0:00:54 2/21/2010       2       21      2010    0       646     525540  4818461 88      40
22:00:44        12/30/2008      12      30      2008    22      635     521930  4818448 197     40
18:00:43        3/19/2009       3       19      2009    18      639     521334  4818446 198     40
6:00:56 3/15/2014       3       15      2014    6       916     525568  4818461 88      40
6:00:08 12/26/2008      12      26      2008    6       632     521529  4818447 198     40
4:00:22 12/12/2013      12      12      2013    4       917     522158  4818449 196     40
14:01:18        4/23/2009       4       23      2009    14      642     526078  4818463 84      40
8:00:26 3/30/2011       3       30      2011    8       667     523851  4818455 192     40
22:00:49        1/29/2011       1       29      2011    22      650     523467  4818453 193     40
10:00:56        12/25/2009      12      25      2009    10      633     521763  4818448 197     40
18:01:08        1/4/2013        1       4       2013    18      675     524196  4818456 124     39
10:00:53        1/17/2013       1       17      2013    10      675     521925  4818448 197     40
8:00:33 2/1/2010        2       1       2010    8       638     522851  4818451 194     40
22:00:31        3/18/2011       3       18      2011    22      663     522069  4818449 196     40
10:03:07        3/11/2009       3       11      2009    10      640     521829  4818448 197     40
10:01:25        11/28/2010      11      28      2010    10      638     521714  4818448 197     40
2:00:44 1/30/2011       1       30      2011    2       650     523471  4818454 193     40
2:00:43 4/9/2014        4       9       2014    2       909     526040  4818463 84      40
0:00:38 4/4/2011        4       4       2011    0       655     524693  4818458 86      40
16:00:54        1/23/2014       1       23      2014    16      671     521183  4818446 199     40
0:00:44 12/26/2012      12      26      2012    0       663     522906  4818452 194     40
20:00:53        4/21/2011       4       21      2011    20      666     526447  4818465 83      40
0:00:32 2/14/2011       2       14      2011    0       642     524571  4818458 86      40
8:00:49 3/3/2010        3       3       2010    8       633     522850  4818452 194     40
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6:00:32 12/21/2011      12      21      2011    6       657     521777  4818448 197     40
0:00:21 1/30/2011       1       30      2011    0       650     523469  4818454 193     40
6:00:21 3/28/2011       3       28      2011    6       659     524470  4818458 86      40
4:00:56 12/26/2012      12      26      2012    4       663     522876  4818452 194     40
8:00:43 12/29/2012      12      29      2012    8       679     522868  4818452 194     40
6:00:42 3/12/2009       3       12      2009    6       638     522108  4818450 196     40
12:00:48        3/2/2009        3       2       2009    12      633     522187  4818450 196     40
20:00:47        3/13/2012       3       13      2012    20      666     522993  4818453 194     40
14:00:55        4/4/2011        4       4       2011    14      647     522190  4818450 196     40
12:00:23        12/25/2009      12      25      2009    12      633     521764  4818449 197     40
14:00:23        12/30/2013      12      30      2013    14      917     521925  4818449 197     40
12:01:23        12/25/2013      12      25      2013    12      917     521397  4818447 198     40
6:00:49 4/11/2014       4       11      2014    6       907     524735  4818459 86      40
22:00:47        2/11/2011       2       11      2011    22      639     523426  4818454 193     40
6:00:54 2/18/2011       2       18      2011    6       642     525536  4818462 88      40
14:00:42        3/17/2011       3       17      2011    14      655     522160  4818450 196     40
14:00:53        4/26/2011       4       26      2011    14      655     522324  4818451 196     40
2:01:11 12/25/2013      12      25      2013    2       909     522658  4818452 195     40
2:00:42 2/21/2010       2       21      2010    2       646     525539  4818462 88      40
6:00:54 4/19/2009       4       19      2009    6       640     526157  4818465 84      40
18:00:54        3/1/2012        3       1       2012    18      663     523178  4818454 194     40
18:00:56        12/24/2010      12      24      2010    18      639     524298  4818458 124     39
6:00:26 2/11/2009       2       11      2009    6       637     525022  4818460 87      40
16:00:42        3/29/2011       3       29      2011    16      801     522348  4818451 196     40
12:01:18        2/6/2011        2       6       2011    12      801     525540  4818462 88      40
19:23:25        4/14/2014       4       14      2014    19      657     520814  4818446 199     40
0:00:43 3/13/2009       3       13      2009    0       633     521568  4818448 198     40
10:00:53        2/11/2013       2       11      2013    10      679     525112  4818461 87      40
18:00:31        2/12/2014       2       12      2014    18      907     525549  4818462 88      40
10:00:57        1/13/2014       1       13      2014    10      679     523727  4818456 192     40
0:00:54 4/20/2010       4       20      2010    0       646     524361  4818458 124     39
0:00:55 1/11/2011       1       11      2011    0       642     525003  4818461 87      40
10:00:54        3/15/2009       3       15      2009    10      644     521253  4818448 198     40
4:00:47 3/23/2014       3       23      2014    4       909     522857  4818453 194     40
4:00:47 12/18/2013      12      18      2013    4       671     523425  4818455 193     40
0:00:54 4/19/2009       4       19      2009    0       644     522753  4818453 195     40
6:00:54 3/20/2011       3       20      2011    6       667     521691  4818449 197     40
4:00:34 2/22/2010       2       22      2010    4       643     524536  4818459 86      40
22:00:40        3/4/2012        3       4       2012    22      663 523270 4818454 193 40
18:01:17 1/10/2014 1 10 2014 18 909 524229 4818458 124 39
18:00:47 1/18/2009 1 18 2009 18 632 521370 4818448 198 40
2:00:47 3/30/2008 3 30 2008 2 637 521765 4818450 197 40
6:00:53 1/23/2012 1 23 2012 6 665 521615 4818449 197 40
6:00:53 4/1/2008 4 1 2008 6 637 521771 4818450 197 40
2:00:36 12/12/2012 12 12 2012 2 677 525030 4818461 87 40
0:00:56 12/10/2012 12 10 2012 0 670 525127 4818461 87 40
4:01:08 3/13/2009 3 13 2009 4 633 521582 4818449 198 40
4:01:15 2/15/2009 2 15 2009 4 634 524880 4818461 87 40
18:00:54 2/5/2013 2 5 2013 18 663 523670 4818456 192 40
12:00:46 4/9/2014 4 9 2014 12 917 521410 4818449 198 40
6:00:51 3/5/2011 3 5 2011 6 641 522105 4818451 196 40
4:00:48 2/11/2009 2 11 2009 4 637 525011 4818461 87 40
16:00:44 3/25/2009 3 25 2009 16 642 522243 4818451 196 40
12:00:51 2/10/2012 2 10 2012 12 663 525662 4818464 85 40
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18:00:54 1/4/2013 1 4 2013 18 675 524179 4818458 124 39
22:00:48 4/5/2012 4 5 2012 22 672 525778 4818464 85 40
22:00:33 3/21/2014 3 21 2014 22 917 525846 4818464 85 40
14:00:59 3/19/2013 3 19 2013 14 679 521995 4818451 197 40
0:00:59 3/19/2011 3 19 2011 0 665 521617 4818449 197 40
10:00:36 12/30/2010 12 30 2010 10 639 524010 4818458 192 40
18:00:52 1/29/2012 1 29 2012 18 663 521962 4818451 197 40
2:00:53 2/27/2014 2 27 2014 2 908 526334 4818466 84 40
8:00:38 11/28/2010 11 28 2010 8 655 522058 4818451 196 40
0:00:47 1/30/2011 1 30 2011 0 801 523335 4818455 193 40
12:00:56 2/8/2011 2 8 2011 12 638 525318 4818463 88 40
12:00:54 4/9/2010 4 9 2010 12 641 522395 4818452 196 40
22:00:54 3/15/2010 3 15 2010 22 638 526026 4818465 84 40
6:00:35 2/7/2009 2 7 2009 6 633 525001 4818461 87 40
4:01:12 3/3/2010 3 3 2010 4 644 522954 4818454 194 40
0:00:53 2/27/2014 2 27 2014 0 908 526329 4818467 84 40
18:00:53 3/26/2011 3 26 2011 18 666 524942 4818461 87 40
6:00:55 4/25/2013 4 25 2013 6 679 522062 4818451 196 40
6:01:17 4/19/2009 4 19 2009 6 644 522748 4818454 195 40
10:00:41 1/19/2010 1 19 2010 10 644 526347 4818467 84 40
10:00:54 2/11/2009 2 11 2009 10 633 524793 4818461 86 40
2:00:55 2/12/2009 2 12 2009 2 633 525687 4818464 85 40
6:00:54 4/16/2011 4 16 2011 6 669 524889 4818461 87 40
14:00:50 4/17/2012 4 17 2012 14 670 524380 4818460 124 39
22:00:47 2/27/2010 2 27 2010 22 642 525277 4818463 88 40
16:00:39 2/6/2010 2 6 2010 16 640 521583 4818450 198 40
4:00:35 4/11/2014 4 11 2014 4 907 524737 4818461 86 40
18:00:53 1/6/2010 1 6 2010 18 641 521360 4818449 198 40
14:00:43 2/5/2011 2 5 2011 14 641 521400 4818450 198 40
16:00:53 1/6/2010 1 6 2010 16 638 521524 4818450 198 40
12:00:49 1/27/2011 1 27 2011 12 657 522171 4818452 196 40
22:02:31 1/29/2011 1 29 2011 22 801 523338 4818456 193 40
2:00:54 4/8/2009 4 8 2009 2 640 526334 4818467 84 40
6:01:16 1/26/2011 1 26 2011 6 801 523903 4818458 192 40
4:00:37 1/1/2014 1 1 2014 4 908 523773 4818458 192 40
16:00:53 1/8/2011 1 8 2011 16 638 523915 4818458 192 40
6:00:49 3/5/2009 3 5 2009 6 633 522310 4818453 196 40
20:00:48 2/9/2013 2 9 2013 20 675 523304 4818456 193 40
22:00:54 11/23/2011 11 23 2011 22 655 521731 4818451 197 40
22:00:55 2/5/2013 2 5 2013 22 675 523284 4818456 193 40
2:01:21 2/11/2009 2 11 2009 2 633 523191 4818456 194 40
2:00:53 11/25/2011 11 25 2011 2 665 524328 4818460 124 39
22:00:12 4/28/2008 4 28 2008 22 636 524329 4818460 124 39
12:00:42 4/9/2011 4 9 2011 12 655 521952 4818452 197 40
14:01:11 4/5/2011 4 5 2011 14 641 521565 4818451 198 40
16:00:38 12/23/2010 12 23 2010 16 647 521735 4818451 197 40
14:00:53 2/1/2010 2 1 2010 14 640 522647 4818454 195 40
10:00:51 2/28/2014 2 28 2014 10 679 522313 4818453 196 40
0:00:44 11/26/2010 11 26 2010 0 646 522803 4818455 195 40
2:00:53 3/2/2014 3 2 2014 2 916 522243 4818453 196 40
22:00:35 2/5/2013 2 5 2013 22 663 523277 4818456 193 40
20:00:53 1/26/2013 1 26 2013 20 680 521591 4818451 198 40
10:01:06 2/14/2012 2 14 2012 10 665 526095 4818467 84 40
6:00:23 5/1/2009 5 1 2009 6 640 521410 4818450 198 40
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0:00:53 3/25/2010 3 25 2010 0 644 522809 4818455 194 40
12:00:53 1/1/2013 1 1 2013 12 665 521942 4818452 197 40
16:00:53 1/16/2011 1 16 2011 16 638 524095 4818459 124 39
4:00:47 4/1/2008 4 1 2008 4 637 521764 4818452 197 40
0:00:53 2/14/2013 2 14 2013 0 663 523273 4818457 193 40
12:00:58 3/9/2010 3 9 2010 12 641 521714 4818452 197 40
16:00:41 12/19/2012 12 19 2012 16 677 524427 4818461 86 40
22:00:54 2/26/2011 2 26 2011 22 642 523355 4818457 193 40
8:00:53 2/20/2010 2 20 2010 8 639 525370 4818464 88 40
0:00:49 12/27/2009 12 27 2009 0 647 520664 4818448 200 39
18:01:44 1/26/2013 1 26 2013 18 680 521664 4818452 197 40
18:00:54 1/31/2010 1 31 2010 18 638 522663 4818455 195 40
2:00:53 5/7/2009 5 7 2009 2 645 526120 4818467 84 40
12:01:06 4/6/2014 4 6 2014 12 914 521718 4818452 197 40
6:00:56 12/6/2012 12 6 2012 6 677 523574 4818458 193 40
14:02:18 2/28/2014 2 28 2014 14 917 522363 4818454 196 40
0:00:59 3/23/2014 3 23 2014 0 907 522365 4818454 196 40
22:00:47 2/28/2013 2 28 2013 22 665 523291 4818457 193 40
6:00:41 3/30/2008 3 30 2008 6 635 521721 4818452 197 40
18:00:50 3/8/2010 3 8 2010 18 643 526240 4818468 84 40
2:00:43 2/1/2010 2 1 2010 2 638 522817 4818456 194 40
20:01:04 3/12/2014 3 12 2014 20 679 521712 4818452 197 40
8:00:37 3/20/2010 3 20 2010 8 639 521397 4818451 198 40
2:00:42 4/14/2012 4 14 2012 2 658 522563 4818455 195 40
14:00:25 1/31/2012 1 31 2012 14 663 521824 4818452 197 40
10:00:44 4/12/2011 4 12 2011 10 658 522634 4818455 195 40
12:00:47 3/14/2009 3 14 2009 12 640 521845 4818453 197 40
20:00:29 3/1/2012 3 1 2012 20 663 522974 4818456 194 40
8:00:43 4/17/2008 4 17 2008 8 635 521409 4818451 198 40
16:00:55 2/5/2014 2 5 2014 16 907 524000 4818460 192 40
2:00:37 1/11/2011 1 11 2011 2 642 525004 4818464 87 40
8:00:54 11/29/2010 11 29 2010 8 638 521697 4818452 197 40
18:00:21 4/25/2010 4 25 2010 18 646 522525 4818455 195 40
8:01:02 3/17/2014 3 17 2014 8 909 521898 4818453 197 40
2:01:07 2/11/2013 2 11 2013 2 663 523807 4818459 192 40
16:00:41 3/24/2010 3 24 2010 16 656 521635 4818452 197 40
22:00:54 4/7/2012 4 7 2012 22 679 524917 4818463 87 40
16:00:44 1/9/2012 1 9 2012 16 663 524537 4818462 86 40
10:00:26 12/11/2008 12 11 2008 10 633 522164 4818454 196 40
8:00:55 1/13/2010 1 13 2010 8 646 522689 4818456 195 40
14:00:56 12/14/2010 12 14 2010 14 638 521706 4818452 197 40
10:00:15 2/16/2009 2 16 2009 10 634 521312 4818451 198 40
2:01:08 12/25/2009 12 25 2009 2 646 522811 4818456 194 40
2:00:54 1/30/2011 1 30 2011 2 646 523453 4818459 193 40
18:00:23 1/3/2011 1 3 2011 18 642 525159 4818465 87 40
12:00:56 4/22/2013 4 22 2013 12 671 522237 4818454 196 40
10:00:48 3/9/2010 3 9 2010 10 641 521719 4818453 197 40
12:00:26 1/26/2011 1 26 2011 12 639 524058 4818461 124 39
8:00:50 12/17/2013 12 17 2013 8 908 522194 4818454 196 40
18:00:48 3/6/2014 3 6 2014 18 907 522354 4818455 196 40
4:00:54 5/1/2009 5 1 2009 4 634 521702 4818453 197 40
10:00:55 2/17/2011 2 17 2011 10 639 525765 4818467 85 40
0:01:12 12/25/2012 12 25 2012 0 680 522700 4818456 195 40
16:00:47 4/10/2011 4 10 2011 16 659 522872 4818457 194 40
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18:00:44 3/6/2009 3 6 2009 18 637 523428 4818459 193 40
14:00:43 12/26/2010 12 26 2010 14 650 524330 4818462 124 39
6:00:49 3/25/2010 3 25 2010 6 644 522807 4818457 195 40
22:02:46 2/10/2013 2 10 2013 22 677 521118 4818451 199 40
2:00:48 1/26/2011 1 26 2011 2 801 523304 4818458 193 40
14:00:42 2/6/2011 2 6 2011 14 642 525171 4818465 87 40
20:00:56 3/4/2012 3 4 2012 20 663 523271 4818458 193 40
12:00:48 2/7/2009 2 7 2009 12 637 525086 4818465 87 40
4:00:48 3/2/2014 3 2 2014 4 907 522248 4818455 196 40
10:00:53 2/7/2013 2 7 2013 10 663 524667 4818463 86 40
18:01:11 3/16/2010 3 16 2010 18 639 521635 4818453 197 40
18:00:21 12/30/2008 12 30 2008 18 635 521927 4818454 197 40
22:00:49 12/27/2009 12 27 2009 22 641 521291 4818452 198 40
16:00:54 1/1/2011 1 1 2011 16 657 521015 4818451 199 40
12:01:05 2/11/2014 2 11 2014 12 918 525023 4818465 87 40
16:00:44 1/18/2009 1 18 2009 16 632 521396 4818452 198 40
0:00:55 1/22/2010 1 22 2010 0 638 522325 4818455 196 40
0:00:53 2/22/2010 2 22 2010 0 638 524550 4818463 86 40
10:00:53 2/14/2011 2 14 2011 10 639 525945 4818468 85 40
2:00:49 12/26/2009 12 26 2009 2 646 522794 4818457 195 40
4:00:54 2/5/2013 2 5 2013 4 675 523622 4818460 192 40
2:01:24 11/28/2010 11 28 2010 2 653 520722 4818450 200 39
22:00:47 2/9/2013 2 9 2013 22 675 523309 4818459 193 40
18:00:50 2/11/2011 2 11 2011 18 646 523272 4818459 193 40
2:00:48 3/22/2009 3 22 2009 2 647 523281 4818459 193 40
14:00:53 12/9/2011 12 9 2011 14 658 520743 4818451 200 39
0:00:47 11/27/2010 11 27 2010 0 643 524998 4818465 87 40
6:00:50 4/29/2014 4 29 2014 6 917 522620 4818457 195 40
8:00:54 2/12/2014 2 12 2014 8 908 525156 4818466 87 40
16:00:56 1/25/2012 1 25 2012 16 663 523482 4818460 193 40
0:00:26 2/6/2011 2 6 2011 0 654 523367 4818459 193 40
16:00:39 3/15/2009 3 15 2009 16 643 523412 4818459 193 40
18:00:55 2/6/2011 2 6 2011 18 655 523242 4818459 193 40
18:00:48 3/30/2009 3 30 2009 18 646 521799 4818454 197 40
8:00:37 2/11/2010 2 11 2010 8 647 523305 4818459 193 40
0:00:48 3/29/2012 3 29 2012 0 676 523314 4818459 193 40
22:00:45 2/2/2010 2 2 2010 22 640 524580 4818464 86 40
22:00:53 3/2/2010 3 2 2010 22 644 522808 4818458 195 40
2:01:00 3/2/2014 3 2 2014 2 907 522246 4818456 196 40
6:00:53 4/18/2009 4 18 2009 6 644 522788 4818457 195 40
6:01:11 12/18/2013 12 18 2013 6 671 523427 4818460 193 40
4:00:42 4/4/2012 4 4 2012 4 657 520755 4818451 200 39
6:00:12 12/3/2008 12 3 2008 6 633 521283 4818453 198 40
2:01:05 3/25/2010 3 25 2010 2 644 522808 4818458 194 40
6:00:43 4/14/2012 4 14 2012 6 658 522597 4818457 195 40
20:00:53 1/20/2014 1 20 2014 20 916 524194 4818463 124 39
0:00:30 3/3/2010 3 3 2010 0 644 522809 4818458 194 40
6:00:56 3/23/2014 3 23 2014 6 909 522848 4818458 194 40
4:00:54 11/26/2010 11 26 2010 4 646 522835 4818458 194 40
2:00:51 3/2/2010 3 2 2010 2 638 522255 4818456 196 40
2:00:53 4/8/2009 4 8 2009 2 639 524543 4818464 86 40
14:00:23 1/19/2012 1 19 2012 14 663 524846 4818465 87 40
8:00:40 3/29/2011 3 29 2011 8 666 522296 4818456 196 40
0:00:47 12/28/2012 12 28 2012 0 665 521618 4818454 197 40
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4:00:41 4/8/2009 4 8 2009 4 639 524541 4818464 86 40
16:00:55 2/25/2014 2 25 2014 16 679 522325 4818457 196 40
10:00:56 2/26/2013 2 26 2013 10 671 522254 4818456 196 40
0:00:43 3/16/2009 3 16 2009 0 637 523308 4818460 193 40
8:00:47 1/11/2011 1 11 2011 8 801 524201 4818463 124 39
4:00:47 3/2/2014 3 2 2014 4 679 522170 4818456 196 40
12:00:41 1/12/2014 1 12 2014 12 917 524368 4818464 124 39
2:00:54 4/11/2011 4 11 2011 2 663 521388 4818454 198 40
6:00:48 3/2/2014 3 2 2014 6 907 522246 4818457 196 40
16:00:48 4/16/2008 4 16 2008 16 636 520877 4818452 199 40
2:00:36 2/14/2013 2 14 2013 2 663 523272 4818460 193 40
6:00:50 4/10/2011 4 10 2011 6 801 521735 4818455 197 40
12:00:51 1/7/2011 1 7 2011 12 646 522044 4818456 196 40
10:00:17 4/30/2010 4 30 2010 10 646 522289 4818457 196 40
22:00:39 2/23/2011 2 23 2011 22 653 523284 4818460 193 40
2:01:10 3/3/2011 3 3 2011 2 638 523295 4818460 193 40
16:00:54 11/28/2010 11 28 2010 16 638 521733 4818455 197 40
8:00:55 3/30/2011 3 30 2011 8 666 523892 4818462 192 40
12:00:47 2/19/2011 2 19 2011 12 638 521547 4818455 198 40
18:00:41 3/26/2011 3 26 2011 18 654 525143 4818467 87 40
14:00:51 2/1/2009 2 1 2009 14 637 524376 4818464 124 39
10:00:54 12/25/2009 12 25 2009 10 639 521770 4818455 197 40
18:00:54 3/9/2011 3 9 2011 18 655 523284 4818460 193 40
22:01:48 4/25/2014 4 25 2014 22 913 526205 4818471 84 40
4:01:11 3/3/2011 3 3 2011 4 638 523299 4818461 193 40
18:00:53 12/8/2012 12 8 2012 18 677 524543 4818465 86 40
18:00:35 3/2/2009 3 2 2009 18 633 522171 4818457 196 40
4:00:41 4/15/2011 4 15 2011 4 666 525837 4818470 85 40
16:00:54 1/6/2010 1 6 2010 16 639 521378 4818454 198 40
12:00:55 12/20/2008 12 20 2008 12 634 525896 4818470 85 40
6:00:53 2/18/2013 2 18 2013 6 663 523313 4818461 193 40
22:00:48 3/22/2014 3 22 2014 22 907 522364 4818457 196 40
4:00:50 12/27/2009 12 27 2009 4 647 520667 4818452 200 39
10:00:53 2/26/2013 2 26 2013 10 657 522195 4818457 196 40
2:00:24 2/11/2010 2 11 2010 2 647 523308 4818461 193 40
22:00:26 3/27/2012 3 27 2012 22 658 522729 4818459 195 40
4:00:16 1/9/2009 1 9 2009 4 635 523817 4818463 192 40
22:00:54 12/6/2012 12 6 2012 22 677 524377 4818465 124 39
12:01:42 4/28/2014 4 28 2014 12 917 521800 4818456 197 40
18:00:26 11/28/2010 11 28 2010 18 801 522715 4818459 195 40
14:00:47 4/21/2011 4 21 2011 14 663 521726 4818456 197 40
12:00:56 12/25/2009 12 25 2009 12 639 521772 4818456 197 40
14:00:35 3/21/2008 3 21 2008 14 633 521744 4818456 197 40
22:00:36 1/4/2013 1 4 2013 22 665 524191 4818464 124 39
4:00:47 3/5/2010 3 5 2010 4 640 524409 4818465 124 39
18:00:54 3/1/2010 3 1 2010 18 641 521521 4818455 198 40
4:00:50 4/9/2011 4 9 2011 4 658 521688 4818456 197 40
2:00:53 4/4/2011 4 4 2011 2 650 525124 4818468 87 40
8:00:35 4/22/2013 4 22 2013 8 658 521888 4818456 197 40
2:00:55 4/7/2014 4 7 2014 2 908 524451 4818465 86 40
14:00:41 1/22/2011 1 22 2011 14 654 521758 4818456 197 40
22:00:48 4/30/2009 4 30 2009 22 644 524188 4818464 124 39
8:00:50 3/26/2010 3 26 2010 8 801 524265 4818464 124 39
14:00:54 4/5/2011 4 5 2011 14 661 525035 4818467 87 40
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8:00:25 2/27/2014 2 27 2014 8 909 522795 4818459 195 40
22:00:48 2/5/2011 2 5 2011 22 654 523363 4818461 193 40
4:00:47 3/20/2011 3 20 2011 4 664 521706 4818456 197 40
10:01:22 2/22/2010 2 22 2010 10 646 525876 4818471 85 40
12:00:21 4/5/2009 4 5 2009 12 643 521240 4818454 198 40
0:00:41 2/6/2011 2 6 2011 0 801 523364 4818462 193 40
12:00:56 2/11/2012 2 11 2012 12 663 525335 4818469 88 40
16:00:43 2/2/2013 2 2 2013 16 679 524218 4818465 124 39
14:00:53 3/10/2013 3 10 2013 14 671 521376 4818455 198 40
4:00:53 4/11/2011 4 11 2011 4 663 521424 4818455 198 40
8:00:54 3/29/2010 3 29 2010 8 647 521771 4818456 197 40
18:00:43 12/8/2010 12 8 2010 18 655 523424 4818462 193 40
12:00:50 3/28/2010 3 28 2010 12 646 522110 4818457 196 40
14:00:55 1/8/2010 1 8 2010 14 640 521910 4818457 197 40
4:00:55 2/24/2011 2 24 2011 4 650 523303 4818462 193 40
14:00:55 12/21/2010 12 21 2010 14 647 521280 4818455 198 40
12:00:53 2/7/2011 2 7 2011 12 657 525441 4818469 88 40
2:01:07 3/20/2011 3 20 2011 2 665 521478 4818456 198 40
4:00:53 3/19/2011 3 19 2011 4 661 521713 4818456 197 40
4:00:53 1/26/2011 1 26 2011 4 801 523300 4818462 193 40
20:00:42 3/8/2012 3 8 2012 20 663 523275 4818462 193 40
2:00:47 1/22/2011 1 22 2011 2 650 523936 4818464 192 40
12:00:41 2/13/2014 2 13 2014 12 679 521826 4818457 197 40
0:00:55 2/12/2010 2 12 2010 0 646 523422 4818462 193 40
6:00:57 12/9/2010 12 9 2010 6 654 523352 4818462 193 40
0:00:44 4/14/2012 4 14 2012 0 658 522563 4818459 195 40
4:00:47 3/25/2010 3 25 2010 4 644 522809 4818460 194 40
2:00:53 2/23/2010 2 23 2010 2 639 525549 4818470 88 40
14:00:41 3/18/2008 3 18 2008 14 634 524113 4818465 124 39
22:00:54 11/19/2013 11 19 2013 22 914 524307 4818465 124 39
18:00:40 1/29/2011 1 29 2011 18 801 523335 4818462 193 40
0:01:23 3/3/2011 3 3 2011 0 638 523304 4818462 193 40
0:00:55 2/11/2010 2 11 2010 0 647 523310 4818462 193 40
22:00:54 3/15/2009 3 15 2009 22 643 523356 4818462 193 40
14:00:41 1/12/2010 1 12 2010 14 638 521505 4818456 198 40
18:00:31 3/12/2011 3 12 2011 18 801 521003 4818455 199 40
18:00:27 2/28/2013 2 28 2013 18 677 521119 4818455 199 40
8:01:18 3/11/2013 3 11 2013 8 663 524767 4818467 86 40
8:00:26 1/8/2010 1 8 2010 8 638 521539 4818456 198 40
10:00:42 2/8/2009 2 8 2009 10 637 524312 4818466 124 39
22:00:54 2/17/2013 2 17 2013 22 663 523376 4818462 193 40
6:00:53 5/1/2009 5 1 2009 6 634 521712 4818457 197 40
6:00:50 1/8/2010 1 8 2010 6 638 521528 4818456 198 40
0:01:26 1/5/2014 1 5 2014 0 909 523472 4818463 193 40
4:00:47 3/30/2008 3 30 2008 4 635 521723 4818457 197 40
8:00:48 2/18/2011 2 18 2011 8 646 525373 4818470 88 40
20:00:53 12/17/2013 12 17 2013 20 909 524640 4818467 86 40
12:01:09 4/5/2011 4 5 2011 12 641 521566 4818457 198 40
22:00:48 2/23/2011 2 23 2011 22 655 523308 4818462 193 40
20:00:48 2/4/2013 2 4 2013 20 675 523275 4818462 193 40
22:00:31 12/18/2013 12 18 2013 22 907 525620 4818471 85 40
12:00:41 12/28/2013 12 28 2013 12 917 521769 4818457 197 40
4:00:54 11/28/2010 11 28 2010 4 653 520894 4818455 199 40
10:00:56 12/29/2009 12 29 2009 10 633 521484 4818456 198 40
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0:00:53 12/18/2012 12 18 2012 0 671 523770 4818464 192 40
6:00:53 4/7/2014 4 7 2014 6 908 524449 4818467 86 40
12:00:54 2/14/2011 2 14 2011 12 642 526141 4818473 84 40
18:01:24 3/24/2010 3 24 2010 18 640 522369 4818459 196 40
12:00:24 3/11/2010 3 11 2010 12 641 521954 4818458 197 40
22:01:09 3/12/2009 3 12 2009 22 637 523428 4818463 193 40
10:00:48 1/9/2013 1 9 2013 10 665 523304 4818463 193 40
2:00:53 12/29/2012 12 29 2012 2 671 522722 4818461 195 40
18:00:50 1/10/2011 1 10 2011 18 642 524975 4818469 87 40
4:01:03 3/20/2011 3 20 2011 4 666 521613 4818457 197 40
14:00:48 3/20/2013 3 20 2013 14 663 522613 4818460 195 40
2:00:42 2/24/2010 2 24 2010 2 647 523412 4818463 193 40
18:00:49 1/29/2011 1 29 2011 18 650 523466 4818463 193 40
14:00:49 12/25/2009 12 25 2009 14 633 521765 4818458 197 40
0:00:54 3/16/2009 3 16 2009 0 643 523353 4818463 193 40
2:00:41 12/26/2012 12 26 2012 2 663 522901 4818462 194 40
22:00:34 1/20/2014 1 20 2014 22 916 524176 4818466 124 39
2:00:54 4/4/2011 4 4 2011 2 669 524490 4818467 86 40
14:00:56 1/7/2011 1 7 2011 14 646 522057 4818459 196 40
8:00:38 3/17/2014 3 17 2014 8 907 521984 4818459 197 40
22:00:13 3/15/2009 3 15 2009 22 637 523301 4818463 193 40
0:00:53 2/7/2014 2 7 2014 0 908 523922 4818465 192 40
0:00:48 12/14/2013 12 14 2013 0 917 521357 4818457 198 40
4:00:44 4/7/2014 4 7 2014 4 908 524448 4818467 86 40
6:00:56 3/6/2013 3 6 2013 6 679 521849 4818458 197 40
14:00:48 12/19/2012 12 19 2012 14 677 524414 4818467 86 40
14:00:48 3/29/2011 3 29 2011 14 801 522346 4818460 196 40
4:00:27 4/11/2014 4 11 2014 4 908 524672 4818468 86 40
10:00:51 12/23/2010 12 23 2010 10 650 522052 4818459 196 40
10:00:57 1/27/2010 1 27 2010 10 638 521507 4818457 198 40
0:00:48 12/29/2012 12 29 2012 0 671 522725 4818461 195 40
6:00:53 2/24/2010 2 24 2010 6 647 523414 4818464 193 40
18:02:29 1/24/2010 1 24 2010 18 643 523561 4818464 193 40
4:00:36 12/11/2010 12 11 2010 4 654 523352 4818464 193 40
2:00:54 12/11/2010 12 11 2010 2 654 523352 4818464 193 40
4:00:43 3/28/2008 3 28 2008 4 636 521694 4818458 197 40
12:00:36 2/17/2013 2 17 2013 12 663 525978 4818473 85 40
18:00:23 1/6/2010 1 6 2010 18 638 521519 4818457 198 40
8:00:49 3/25/2009 3 25 2009 8 639 522341 4818460 196 40
2:00:44 2/14/2011 2 14 2011 2 642 524481 4818468 86 40
6:00:48 3/20/2011 3 20 2011 6 659 521652 4818458 197 40
16:00:36 12/21/2012 12 21 2012 16 677 522042 4818459 196 40
10:00:52 1/10/2011 1 10 2011 10 647 524747 4818469 86 40
12:00:47 11/27/2010 11 27 2010 12 638 521681 4818458 197 40
20:00:50 2/14/2013 2 14 2013 20 680 523297 4818464 193 40
16:00:42 4/10/2011 4 10 2011 16 665 522808 4818462 194 40
18:00:50 3/27/2012 3 27 2012 18 676 522814 4818462 194 40
20:00:55 3/20/2014 3 20 2014 20 917 524575 4818468 86 40
18:01:12 1/12/2014 1 12 2014 18 909 523571 4818465 193 40
0:00:47 3/10/2011 3 10 2011 0 655 523286 4818464 193 40
6:00:54 4/4/2012 4 4 2012 6 657 520750 4818455 200 39
22:00:20 2/14/2013 2 14 2013 22 680 523294 4818464 193 40
6:00:50 2/22/2009 2 22 2009 6 632 524190 4818467 124 39
2:00:48 1/1/2013 1 1 2013 2 680 522755 4818462 195 40
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4:00:25 1/1/2009 1 1 2009 4 632 523368 4818464 193 40
12:00:56 1/27/2011 1 27 2011 12 641 522046 4818460 196 40
6:00:46 1/1/2009 1 1 2009 6 632 523374 4818464 193 40
4:00:30 2/24/2010 2 24 2010 4 647 523416 4818464 193 40
4:00:53 1/25/2010 1 25 2010 4 643 523439 4818464 193 40
0:00:17 3/8/2013 3 8 2013 0 663 523189 4818464 194 40
22:00:54 2/5/2011 2 5 2011 22 801 523361 4818464 193 40
20:00:47 2/17/2013 2 17 2013 20 663 523375 4818464 193 40
0:00:31 2/27/2011 2 27 2011 0 642 523344 4818464 193 40
10:00:54 3/15/2010 3 15 2010 10 641 521959 4818460 197 40
2:00:55 1/11/2013 1 11 2013 2 679 523488 4818465 193 40
18:00:31 3/22/2011 3 22 2011 18 660 525146 4818471 87 40
18:00:53 1/30/2011 1 30 2011 18 639 523946 4818466 192 40
4:00:53 3/2/2014 3 2 2014 4 916 522256 4818461 196 40
22:00:48 2/6/2011 2 6 2011 22 654 523311 4818464 193 40
6:00:48 3/7/2011 3 7 2011 6 657 521771 4818459 197 40
0:00:47 2/12/2009 2 12 2009 0 633 525715 4818473 85 40
8:00:59 11/26/2011 11 26 2011 8 667 522378 4818461 196 40
20:00:49 2/15/2014 2 15 2014 20 907 524088 4818467 124 39
2:00:17 4/1/2008 4 1 2008 2 633 521689 4818459 197 40
2:00:43 3/28/2008 3 28 2008 2 636 521692 4818459 197 40
10:00:20 4/23/2008 4 23 2008 10 634 522119 4818460 196 40
6:00:54 2/11/2010 2 11 2010 6 647 523308 4818464 193 40
2:00:24 1/1/2009 1 1 2009 2 632 523368 4818465 193 40
1:32:43 12/14/2013 12 14 2013 1 657 520900 4818457 199 40
0:00:56 3/19/2010 3 19 2010 0 640 522630 4818462 195 40
8:00:38 2/16/2011 2 16 2011 8 655 522482 4818462 195 40
4:00:54 2/11/2010 2 11 2010 4 647 523308 4818465 193 40
4:00:33 1/23/2012 1 23 2012 4 663 523447 4818465 193 40
18:00:54 12/8/2012 12 8 2012 18 670 524507 4818469 86 40
14:00:53 2/5/2011 2 5 2011 14 646 521272 4818458 198 40
0:00:43 2/24/2011 2 24 2011 0 657 523122 4818464 194 40
6:00:53 2/3/2010 2 3 2010 6 633 523558 4818466 193 40
8:00:53 1/4/2010 1 4 2010 8 641 524423 4818469 86 40
4:00:51 3/6/2013 3 6 2013 4 663 521806 4818460 197 40
2:00:54 4/4/2010 4 4 2010 2 644 524395 4818469 124 39
0:00:54 2/3/2010 2 3 2010 0 643 525077 4818471 87 40
12:00:48 1/7/2011 1 7 2011 12 657 521973 4818460 197 40
8:00:53 2/23/2010 2 23 2010 8 646 525835 4818474 85 40
20:00:48 1/23/2014 1 23 2014 20 671 521107 4818458 199 40
8:00:21 12/9/2010 12 9 2010 8 654 523327 4818465 193 40
18:00:42 2/5/2011 2 5 2011 18 654 523355 4818465 193 40
22:00:41 2/12/2013 2 12 2013 22 663 525058 4818471 87 40
0:00:48 1/4/2012 1 4 2012 0 663 522217 4818461 196 40
2:02:47 2/5/2013 2 5 2013 2 675 523305 4818465 193 40
18:00:47 2/23/2011 2 23 2011 18 655 523311 4818465 193 40
4:00:30 12/14/2013 12 14 2013 4 917 521359 4818459 198 40
20:00:55 4/11/2013 4 11 2013 20 679 521043 4818458 199 40
6:00:48 1/3/2010 1 3 2010 6 644 525514 4818473 88 40
2:00:23 3/30/2008 3 30 2008 2 635 521720 4818460 197 40
4:00:46 3/20/2011 3 20 2011 4 662 521670 4818460 197 40
16:00:56 1/31/2013 1 31 2013 16 663 523548 4818466 193 40
10:00:29 12/20/2008 12 20 2008 10 634 525894 4818475 85 40
4:00:17 12/26/2009 12 26 2009 4 646 522780 4818463 195 40
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12:00:42 12/23/2010 12 23 2010 12 650 522060 4818461 196 40
12:00:53 3/12/2010 3 12 2010 12 641 521210 4818458 198 40
18:00:41 2/13/2010 2 13 2010 18 633 524406 4818469 124 39
14:00:53 1/9/2012 1 9 2012 14 663 524531 4818470 86 40
12:00:21 3/31/2008 3 31 2008 12 636 521942 4818461 197 40
8:00:44 3/28/2010 3 28 2010 8 655 526612 4818478 83 40
10:00:53 2/27/2011 2 27 2011 10 639 521578 4818460 198 40
16:01:24 3/15/2010 3 15 2010 16 647 522007 4818461 196 40
4:00:42 2/28/2013 2 28 2013 4 658 523369 4818466 193 40
22:00:41 12/14/2013 12 14 2013 22 911 525442 4818473 88 40
12:01:20 3/1/2014 3 1 2014 12 917 521632 4818460 197 40
16:00:42 3/17/2009 3 17 2009 16 634 521861 4818461 197 40
6:00:54 4/1/2008 4 1 2008 6 633 521745 4818460 197 40
6:00:56 12/6/2010 12 6 2010 6 638 522852 4818464 194 40
18:00:49 12/31/2010 12 31 2010 18 657 521124 4818459 199 40
2:00:54 11/26/2010 11 26 2010 2 646 522836 4818464 194 40
18:00:47 3/18/2008 3 18 2008 18 637 523135 4818465 194 40
20:00:24 1/4/2013 1 4 2013 20 665 524193 4818469 124 39
10:00:53 4/5/2011 4 5 2011 10 641 521574 4818460 198 40
2:00:48 2/3/2010 2 3 2010 2 633 523574 4818467 193 40
18:00:54 3/16/2010 3 16 2010 18 654 521662 4818460 197 40
18:00:44 3/18/2010 3 18 2010 18 653 521834 4818461 197 40
6:00:54 1/4/2014 1 4 2014 6 911 524205 4818469 124 39
22:00:47 4/23/2013 4 23 2013 22 671 520827 4818458 199 40
0:00:41 3/16/2010 3 16 2010 0 638 526027 4818476 84 40
18:00:23 4/4/2011 4 4 2011 18 660 526195 4818477 84 40
22:00:23 1/23/2014 1 23 2014 22 671 521103 4818459 199 40
6:00:50 3/21/2010 3 21 2010 6 643 521405 4818460 198 40
6:00:55 12/11/2010 12 11 2010 6 654 523346 4818466 193 40
22:00:47 3/2/2011 3 2 2011 22 638 523309 4818466 193 40
22:00:54 12/31/2012 12 31 2012 22 675 523535 4818467 193 40
6:00:33 3/18/2010 3 18 2010 6 643 522047 4818462 196 40
12:00:54 3/30/2008 3 30 2008 12 637 522383 4818463 196 40
18:00:56 1/22/2012 1 22 2012 18 663 523471 4818467 193 40
6:00:25 2/27/2014 2 27 2014 6 909 522804 4818465 195 40
4:00:26 1/4/2014 1 4 2014 4 911 524215 4818470 124 39
8:00:43 11/26/2010 11 26 2010 8 651 522335 4818463 196 40
18:00:54 12/23/2012 12 23 2012 18 675 524469 4818471 86 40
22:01:17 1/8/2014 1 8 2014 22 679 523624 4818468 192 40
18:00:27 2/16/2014 2 16 2014 18 907 524187 4818470 124 39
8:00:42 4/8/2009 4 8 2009 8 634 521927 4818462 197 40
22:00:53 2/18/2009 2 18 2009 22 633 522009 4818462 196 40
12:00:35 2/26/2014 2 26 2014 12 917 522286 4818463 196 40
22:00:53 1/26/2013 1 26 2013 22 680 521574 4818461 198 40
6:00:53 2/18/2011 2 18 2011 6 646 525373 4818474 88 40
12:00:54 3/4/2009 3 4 2009 12 633 522480 4818464 195 40
4:01:20 1/24/2014 1 24 2014 4 671 521102 4818459 199 40
20:00:55 2/28/2013 2 28 2013 20 665 523297 4818467 193 40
8:00:55 1/13/2010 1 13 2010 8 633 521800 4818462 197 40
18:00:54 3/2/2011 3 2 2011 18 638 523306 4818467 193 40
4:00:42 3/19/2011 3 19 2011 4 668 522080 4818463 196 40
6:00:53 3/19/2010 3 19 2010 6 641 522639 4818465 195 40
4:00:48 2/3/2010 2 3 2010 4 633 523555 4818468 193 40
18:00:41 12/24/2011 12 24 2011 18 658 521417 4818461 198 40
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0:00:53 4/19/2014 4 19 2014 0 913 524101 4818470 124 39
16:00:41 2/1/2010 2 1 2010 16 640 522645 4818465 195 40
6:01:35 3/2/2014 3 2 2014 6 679 522174 4818463 196 40
14:00:41 1/1/2011 1 1 2011 14 657 521014 4818459 199 40
2:01:12 2/22/2010 2 22 2010 2 638 524539 4818471 86 40
6:00:48 2/9/2011 2 9 2011 6 657 523366 4818467 193 40
14:01:52 2/6/2013 2 6 2013 14 675 523989 4818469 192 40
20:00:54 3/26/2014 3 26 2014 20 914 520782 4818459 200 39
4:00:48 4/18/2009 4 18 2009 4 644 522787 4818465 195 40
0:00:55 2/2/2011 2 2 2011 0 650 523443 4818468 193 40
18:00:54 1/13/2010 1 13 2010 18 646 522900 4818466 194 40
4:00:54 12/10/2012 12 10 2012 4 675 525445 4818475 88 40
2:00:53 2/12/2011 2 12 2011 2 646 523330 4818467 193 40
0:00:47 3/13/2009 3 13 2009 0 638 521751 4818462 197 40
12:00:47 11/25/2010 11 25 2010 12 638 521680 4818462 197 40
2:01:14 4/4/2010 4 4 2010 2 642 524334 4818471 124 39
2:00:54 3/18/2010 3 18 2010 2 644 522643 4818465 195 40
10:00:59 3/16/2010 3 16 2010 10 647 521858 4818462 197 40
2:01:42 3/16/2010 3 16 2010 2 801 522022 4818463 196 40
8:00:25 4/21/2009 4 21 2009 8 646 522785 4818465 195 40
6:00:23 2/28/2013 2 28 2013 6 658 523375 4818467 193 40
4:00:54 3/14/2014 3 14 2014 4 914 522393 4818464 196 40
10:00:57 12/28/2013 12 28 2013 10 917 521760 4818462 197 40
16:00:43 1/25/2011 1 25 2011 16 642 523695 4818469 192 40
12:00:54 3/5/2009 3 5 2009 12 637 524165 4818470 124 39
10:00:54 1/21/2010 1 21 2010 10 643 524227 4818471 124 39
4:00:48 3/17/2012 3 17 2012 4 663 522190 4818464 196 40
8:00:44 2/7/2009 2 7 2009 8 637 525025 4818474 87 40
2:00:53 4/10/2013 4 10 2013 2 679 520626 4818459 200 39
10:00:51 2/27/2011 2 27 2011 10 650 521549 4818462 198 40
4:00:48 3/21/2010 3 21 2010 4 643 521408 4818461 198 40
10:00:47 3/22/2010 3 22 2010 10 655 522142 4818464 196 40
18:00:42 3/7/2009 3 7 2009 18 637 523182 4818467 194 40
18:00:25 2/4/2011 2 4 2011 18 655 523267 4818467 193 40
8:00:54 1/23/2012 1 23 2012 8 665 521849 4818463 197 40
4:00:56 3/18/2010 3 18 2010 4 643 522044 4818463 196 40
22:00:43 3/18/2011 3 18 2011 22 658 521781 4818463 197 40
10:00:47 4/7/2014 4 7 2014 10 679 521704 4818462 197 40
6:00:41 3/18/2010 3 18 2010 6 655 521996 4818463 197 40
4:00:48 1/11/2013 1 11 2013 4 679 523488 4818468 193 40
18:00:54 2/11/2010 2 11 2010 18 646 523471 4818468 193 40
18:00:23 4/14/2010 4 14 2010 18 654 522361 4818465 196 40
12:00:46 2/11/2013 2 11 2013 12 679 525805 4818477 85 40
16:00:47 3/8/2013 3 8 2013 16 658 521491 4818462 198 40
2:00:50 4/19/2009 4 19 2009 2 640 526173 4818478 84 40
22:00:55 2/4/2013 2 4 2013 22 675 523307 4818468 193 40
6:00:42 3/27/2008 3 27 2008 6 635 521660 4818462 197 40
18:01:18 1/23/2014 1 23 2014 18 671 521107 4818461 199 40
14:00:23 2/7/2011 2 7 2011 14 639 525607 4818476 88 40
0:00:48 1/1/2013 1 1 2013 0 677 521906 4818463 197 40
0:01:12 12/29/2009 12 29 2009 0 639 522378 4818465 196 40
0:00:57 2/4/2014 2 4 2014 0 907 523373 4818468 193 40
2:01:44 3/19/2010 3 19 2010 2 641 522639 4818466 195 40
8:01:18 1/21/2010 1 21 2010 8 643 524230 4818471 124 39
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8:00:48 1/11/2013 1 11 2013 8 679 523481 4818469 193 40
2:00:24 2/4/2013 2 4 2013 2 663 523297 4818468 193 40
14:00:43 3/27/2008 3 27 2008 14 634 521682 4818463 197 40
8:00:42 3/25/2011 3 25 2011 8 659 522515 4818466 195 40
16:01:54 3/14/2010 3 14 2010 16 639 521468 4818462 198 40
2:00:56 12/9/2010 12 9 2010 2 654 523363 4818468 193 40
6:00:38 11/26/2011 11 26 2011 6 667 522789 4818467 195 40
8:01:17 12/9/2010 12 9 2010 8 650 523518 4818469 193 40
14:00:56 2/4/2009 2 4 2009 14 633 524392 4818472 124 39
4:00:54 3/18/2010 3 18 2010 4 644 522645 4818466 195 40
22:00:53 1/13/2010 1 13 2010 22 646 522897 4818467 194 40
22:00:48 12/7/2010 12 7 2010 22 647 523572 4818469 193 40
20:00:47 12/15/2013 12 15 2013 20 916 525484 4818476 88 40
18:00:54 11/26/2010 11 26 2010 18 801 524895 4818474 87 40
16:00:18 12/25/2009 12 25 2009 16 633 521750 4818463 197 40
22:00:37 4/12/2012 4 12 2012 22 673 524580 4818473 86 40
8:01:17 4/5/2011 4 5 2011 8 641 521615 4818463 197 40
0:00:24 1/11/2013 1 11 2013 0 679 523491 4818469 193 40
22:00:54 1/22/2012 1 22 2012 22 663 523471 4818469 193 40
0:00:47 2/5/2013 2 5 2013 0 675 523307 4818469 193 40
2:01:24 5/9/2011 5 9 2011 2 654 526712 4818481 83 40
18:00:38 12/31/2012 12 31 2012 18 675 523539 4818469 193 40
22:00:48 4/20/2011 4 20 2011 22 650 525780 4818478 85 40
2:00:53 3/9/2012 3 9 2012 2 666 523102 4818468 194 40
0:00:56 3/1/2013 3 1 2013 0 665 523291 4818469 193 40
10:00:42 2/10/2012 2 10 2012 10 663 525226 4818476 88 40
12:02:23 1/14/2013 1 14 2013 12 663 522042 4818465 196 40
22:00:50 12/20/2008 12 20 2008 22 637 521754 4818464 197 40
2:00:49 1/23/2012 1 23 2012 2 663 523447 4818469 193 40
22:00:48 3/12/2009 3 12 2009 22 638 521752 4818464 197 40
0:00:53 2/28/2014 2 28 2014 0 908 523388 4818469 193 40
4:00:53 2/18/2013 2 18 2013 4 663 523298 4818469 193 40
4:00:48 2/9/2011 2 9 2011 4 642 523535 4818470 193 40
4:00:57 3/3/2010 3 3 2010 4 633 522976 4818468 194 40
14:00:55 1/7/2011 1 7 2011 14 655 521976 4818465 197 40
12:00:53 3/9/2010 3 9 2010 12 646 521671 4818464 197 40
10:00:21 4/22/2011 4 22 2011 10 654 524424 4818473 86 40
16:01:13 2/19/2011 2 19 2011 16 654 521011 4818462 199 40
6:00:54 3/18/2010 3 18 2010 6 644 522640 4818467 195 40
16:01:24 3/9/2011 3 9 2011 16 650 523587 4818470 193 40
4:00:41 2/4/2013 2 4 2013 4 663 523299 4818469 193 40
16:00:55 1/8/2014 1 8 2014 16 909 525551 4818477 88 40
16:01:03 12/15/2010 12 15 2010 16 647 521443 4818463 198 40
8:00:39 3/18/2014 3 18 2014 8 914 522096 4818465 196 40
6:00:55 4/8/2009 4 8 2009 6 639 524518 4818474 86 40
8:00:48 3/22/2008 3 22 2008 8 637 521881 4818465 197 40
18:00:48 2/5/2013 2 5 2013 18 675 523698 4818471 192 40
16:00:55 1/13/2010 1 13 2010 16 646 522130 4818465 196 40
10:01:41 1/26/2011 1 26 2011 10 650 524561 4818474 86 40
2:00:54 1/5/2014 1 5 2014 2 909 523469 4818470 193 40
6:00:54 1/11/2013 1 11 2013 6 679 523480 4818470 193 40
22:00:49 12/26/2012 12 26 2012 22 675 521938 4818465 197 40
12:00:48 2/26/2011 2 26 2011 12 638 521300 4818463 198 40
22:00:47 2/22/2009 2 22 2009 22 632 523552 4818470 193 40
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10:00:47 4/9/2011 4 9 2011 10 801 521913 4818465 197 40
12:00:21 4/5/2008 4 5 2008 12 633 522614 4818467 195 40
6:00:55 2/1/2010 2 1 2010 6 638 522843 4818468 194 40
8:00:54 3/5/2011 3 5 2011 8 641 522097 4818466 196 40
10:00:29 2/7/2012 2 7 2012 10 663 525351 4818477 88 40
18:00:54 2/26/2011 2 26 2011 18 642 523340 4818470 193 40
6:00:50 4/10/2013 4 10 2013 6 679 520627 4818461 200 39
6:00:30 1/5/2012 1 5 2012 6 658 521627 4818464 197 40
22:00:56 1/12/2014 1 12 2014 22 909 523372 4818470 193 40
22:00:54 2/11/2010 2 11 2010 22 646 523443 4818471 193 40
8:00:54 4/8/2013 4 8 2013 8 663 524832 4818476 87 40
14:00:54 3/19/2011 3 19 2011 14 665 521472 4818464 198 40
22:00:41 3/15/2009 3 15 2009 22 640 523367 4818470 193 40
0:00:41 2/12/2011 2 12 2011 0 646 523293 4818470 193 40
6:00:54 3/2/2014 3 2 2014 6 916 522262 4818467 196 40
20:00:15 1/22/2012 1 22 2012 20 663 523475 4818471 193 40
8:00:45 1/1/2010 1 1 2010 8 643 524411 4818474 86 40
6:00:44 3/19/2011 3 19 2011 6 661 521723 4818465 197 40
8:00:30 3/2/2014 3 2 2014 8 907 522319 4818467 196 40
10:00:42 3/30/2008 3 30 2008 10 636 522252 4818467 196 40
2:00:41 2/12/2010 2 12 2010 2 646 523433 4818471 193 40
22:00:14 4/29/2009 4 29 2009 22 645 526291 4818481 84 40
0:00:54 2/28/2010 2 28 2010 0 642 525334 4818478 88 40
8:00:41 3/27/2014 3 27 2014 8 908 524358 4818474 124 39
0:00:48 2/21/2011 2 21 2011 0 639 523430 4818471 193 40
18:00:47 12/18/2012 12 18 2012 18 670 524268 4818474 124 39
22:00:55 2/11/2011 2 11 2011 22 646 523292 4818470 193 40
22:00:42 1/11/2009 1 11 2009 22 632 523380 4818471 193 40
20:00:37 2/25/2013 2 25 2013 20 663 523431 4818471 193 40
8:00:13 3/17/2010 3 17 2010 8 647 522024 4818466 196 40
14:00:50 3/17/2009 3 17 2009 14 634 521852 4818466 197 40
14:00:49 12/23/2010 12 23 2010 14 650 522086 4818467 196 40
2:00:53 12/14/2013 12 14 2013 2 917 521355 4818464 198 40
16:00:38 1/21/2010 1 21 2010 16 643 523844 4818473 192 40
12:00:54 2/23/2011 2 23 2011 12 647 522205 4818467 196 40
6:00:47 12/11/2010 12 11 2010 6 655 523454 4818471 193 40
18:00:54 3/18/2011 3 18 2011 18 665 521833 4818466 197 40
2:00:49 3/22/2009 3 22 2009 2 637 523310 4818471 193 40
14:00:18 1/7/2010 1 7 2010 14 633 521662 4818465 197 40
0:00:55 3/19/2010 3 19 2010 0 643 522624 4818469 195 40
8:01:12 12/30/2013 12 30 2013 8 909 523124 4818470 194 40
0:00:47 12/11/2010 12 11 2010 0 654 523336 4818471 193 40
16:00:53 12/25/2013 12 25 2013 16 671 521121 4818464 199 40
6:00:23 4/9/2011 4 9 2011 6 662 521799 4818466 197 40
8:00:56 1/12/2011 1 12 2011 8 639 522466 4818468 195 40
22:00:48 2/8/2011 2 8 2011 22 657 523305 4818471 193 40
14:00:32 1/11/2014 1 11 2014 14 907 524521 4818475 86 40
6:00:29 3/6/2013 3 6 2013 6 663 521814 4818466 197 40
4:01:08 3/23/2010 3 23 2010 4 642 524543 4818475 86 40
12:00:42 3/20/2010 3 20 2010 12 656 521212 4818464 198 40
14:00:23 3/3/2011 3 3 2011 14 655 522054 4818467 196 40
18:00:43 3/15/2009 3 15 2009 18 643 523370 4818471 193 40
4:00:53 12/6/2012 12 6 2012 4 675 523919 4818473 192 40
18:00:23 12/20/2008 12 20 2008 18 637 521757 4818466 197 40
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8:00:23 3/25/2011 3 25 2011 8 664 522438 4818468 195 40
18:00:56 1/10/2009 1 10 2009 18 632 523142 4818471 194 40
14:00:29 1/7/2010 1 7 2010 14 647 521443 4818465 198 40
2:00:55 12/29/2009 12 29 2009 2 639 522532 4818469 195 40
6:00:12 12/17/2008 12 17 2008 6 637 524801 4818477 86 40
22:00:24 12/31/2010 12 31 2010 22 657 521123 4818464 199 40
4:00:55 2/12/2010 2 12 2010 4 646 523428 4818472 193 40
6:00:29 11/30/2010 11 30 2010 6 647 523524 4818472 193 40
22:00:42 4/13/2012 4 13 2012 22 658 522560 4818469 195 40
0:00:55 1/22/2011 1 22 2011 0 650 523934 4818474 192 40
10:00:53 1/9/2014 1 9 2014 10 907 524135 4818474 124 39
2:00:26 1/7/2010 1 7 2010 2 638 521719 4818466 197 40
4:00:56 1/27/2013 1 27 2013 4 680 521578 4818466 198 40
20:00:47 1/12/2014 1 12 2014 20 909 523369 4818472 193 40
18:00:41 1/11/2011 1 11 2011 18 657 522635 4818469 195 40
18:00:56 12/7/2011 12 7 2011 18 667 525898 4818481 85 40
4:00:54 4/8/2009 4 8 2009 4 640 526576 4818484 83 40
4:01:06 11/28/2010 11 28 2010 4 657 520526 4818462 200 39
14:00:52 1/12/2011 1 12 2011 14 642 524495 4818476 86 40
6:00:48 2/24/2011 2 24 2011 6 647 522172 4818468 196 40
4:00:26 3/28/2011 3 28 2011 4 660 524416 4818475 86 40
12:00:53 2/4/2009 2 4 2009 12 633 524425 4818476 86 40
14:00:25 1/7/2011 1 7 2011 14 657 521912 4818467 197 40
2:00:42 3/14/2014 3 14 2014 2 914 522486 4818469 195 40
8:01:07 4/10/2011 4 10 2011 8 655 522842 4818470 194 40
18:00:47 4/28/2010 4 28 2010 18 644 522489 4818469 195 40
2:01:23 2/28/2014 2 28 2014 2 908 523365 4818472 193 40
4:00:56 1/12/2009 1 12 2009 4 632 523376 4818472 193 40
2:00:23 1/25/2010 1 25 2010 2 643 523520 4818472 193 40
6:00:48 1/4/2012 1 4 2012 6 658 521430 4818466 198 40
18:01:16 12/26/2012 12 26 2012 18 675 521939 4818467 197 40
4:00:48 2/18/2011 2 18 2011 4 646 525350 4818479 88 40
2:00:56 2/9/2011 2 9 2011 2 642 523529 4818473 193 40
8:00:49 2/10/2009 2 10 2009 8 637 524949 4818478 87 40
4:00:47 4/1/2008 4 1 2008 4 633 521741 4818467 197 40
2:00:41 1/22/2010 1 22 2010 2 638 522665 4818470 195 40
4:00:41 1/13/2010 1 13 2010 4 638 522668 4818470 195 40
4:00:47 1/4/2012 1 4 2012 4 658 521431 4818466 198 40
6:00:41 3/23/2010 3 23 2010 6 644 522846 4818471 194 40
18:00:23 2/26/2011 2 26 2011 18 646 523448 4818473 193 40
18:00:49 5/6/2009 5 6 2009 18 644 522660 4818470 195 40
18:00:48 3/30/2011 3 30 2011 18 650 523824 4818474 192 40
4:00:53 3/31/2012 3 31 2012 4 676 524721 4818477 86 40
10:00:53 2/28/2014 2 28 2014 10 909 523850 4818474 192 40
22:00:44 12/31/2012 12 31 2012 22 677 521909 4818468 197 40
0:00:43 1/19/2014 1 19 2014 0 679 523474 4818473 193 40
8:00:54 3/2/2012 3 2 2012 8 665 522096 4818468 196 40
22:00:51 1/31/2010 1 31 2010 22 638 522666 4818470 195 40
12:00:57 11/23/2011 11 23 2011 12 662 521455 4818466 198 40
8:00:32 3/17/2010 3 17 2010 8 643 522059 4818468 196 40
4:00:48 3/24/2009 3 24 2009 4 633 521760 4818467 197 40
10:00:31 3/26/2009 3 26 2009 10 637 521775 4818467 197 40
4:00:41 4/3/2009 4 3 2009 4 644 521441 4818466 198 40
4:00:53 3/28/2011 3 28 2011 4 667 524601 4818477 86 40
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6:01:00 3/18/2014 3 18 2014 6 907 521760 4818467 197 40
6:00:47 3/15/2010 3 15 2010 6 650 526385 4818484 84 40
18:00:53 2/20/2011 2 20 2011 18 639 523421 4818473 193 40
12:00:26 3/29/2011 3 29 2011 12 801 522342 4818469 196 40
8:00:50 3/28/2009 3 28 2009 8 647 522077 4818468 196 40
20:00:56 12/18/2013 12 18 2013 20 911 525699 4818481 85 40
12:00:36 3/31/2008 3 31 2008 12 632 522012 4818468 196 40
8:00:55 4/11/2011 4 11 2011 8 801 522820 4818471 194 40
2:00:46 1/24/2014 1 24 2014 2 671 521103 4818465 199 40
2:00:53 2/15/2013 2 15 2013 2 680 523304 4818473 193 40
0:00:41 3/5/2012 3 5 2012 0 666 523098 4818472 194 40
6:00:56 2/27/2014 2 27 2014 6 916 522809 4818471 194 40
20:00:53 3/7/2014 3 7 2014 20 917 521330 4818466 198 40
2:00:23 2/28/2013 2 28 2013 2 658 523372 4818473 193 40
4:01:17 2/5/2013 2 5 2013 4 680 523575 4818474 193 40
0:00:58 1/9/2014 1 9 2014 0 679 523578 4818474 193 40
8:00:53 12/28/2009 12 28 2009 8 643 521443 4818467 198 40
18:00:54 3/7/2011 3 7 2011 18 647 521339 4818466 198 40
12:00:53 1/30/2011 1 30 2011 12 646 525013 4818479 87 40
8:01:46 4/10/2011 4 10 2011 8 661 522440 4818470 195 40
14:00:47 2/10/2014 2 10 2014 14 907 523935 4818475 192 40
0:00:40 2/24/2010 2 24 2010 0 647 523462 4818474 193 40
0:00:12 1/23/2012 1 23 2012 0 663 523470 4818474 193 40
4:00:52 2/14/2010 2 14 2010 4 633 524207 4818476 124 39
10:00:24 3/30/2012 3 30 2012 10 678 526018 4818483 84 40
10:01:17 1/26/2011 1 26 2011 10 642 524541 4818478 86 40
18:00:48 3/1/2014 3 1 2014 18 917 521667 4818468 197 40
18:00:37 12/5/2011 12 5 2011 18 659 521757 4818468 197 40
10:00:24 2/11/2009 2 11 2009 10 637 525025 4818479 87 40
6:00:47 1/24/2014 1 24 2014 6 671 521099 4818466 199 40
0:00:48 3/16/2009 3 16 2009 0 640 523371 4818473 193 40
16:00:53 2/28/2013 2 28 2013 16 677 521150 4818466 199 40
16:01:15 4/8/2009 4 8 2009 16 641 524230 4818477 124 39
18:00:54 3/2/2011 3 2 2011 18 638 523306 4818473 193 40
4:00:57 3/23/2010 3 23 2010 4 644 522848 4818472 194 40
22:01:00 4/17/2014 4 17 2014 22 907 522650 4818471 195 40
10:00:53 11/23/2011 11 23 2011 10 662 521463 4818467 198 40
0:00:47 2/9/2011 2 9 2011 0 657 523306 4818473 193 40
8:00:53 2/28/2011 2 28 2011 8 638 522453 4818471 195 40
16:00:41 3/27/2012 3 27 2012 16 680 522061 4818469 196 40
2:00:53 2/21/2013 2 21 2013 2 666 524421 4818477 86 40
14:00:50 2/28/2014 2 28 2014 14 907 522357 4818470 196 40
14:00:47 2/2/2014 2 2 2014 14 679 521101 4818466 199 40
16:00:43 2/13/2010 2 13 2010 16 647 524727 4818479 86 40
14:00:30 1/7/2010 1 7 2010 14 639 521409 4818467 198 40
18:00:41 12/19/2008 12 19 2008 18 634 525408 4818481 88 40
16:00:27 1/4/2009 1 4 2009 16 632 521644 4818468 197 40
2:00:47 1/13/2010 1 13 2010 2 638 522669 4818472 195 40
22:00:21 1/18/2014 1 18 2014 22 679 523437 4818474 193 40
2:00:54 11/29/2010 11 29 2010 2 654 522638 4818472 195 40
18:00:54 3/7/2013 3 7 2013 18 679 524880 4818479 87 40
4:00:54 2/21/2013 2 21 2013 4 666 524419 4818478 86 40
0:00:56 2/26/2013 2 26 2013 0 663 523430 4818474 193 40
14:00:42 2/14/2011 2 14 2011 14 646 526038 4818484 84 40
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8:00:56 1/8/2010 1 8 2010 8 641 520782 4818466 200 39
12:00:41 12/15/2010 12 15 2010 12 647 521440 4818468 198 40
4:00:53 2/24/2011 2 24 2011 4 647 522171 4818470 196 40
2:00:47 2/24/2011 2 24 2011 2 647 522174 4818470 196 40
0:01:12 3/7/2010 3 7 2010 0 642 525468 4818482 88 40
22:00:29 1/10/2011 1 10 2011 22 642 524976 4818480 87 40
18:00:55 1/12/2010 1 12 2010 18 646 522734 4818472 195 40
2:00:36 1/12/2009 1 12 2009 2 632 523378 4818475 193 40
20:00:45 4/13/2012 4 13 2012 20 665 522519 4818472 195 40
14:00:53 2/3/2013 2 3 2013 14 675 521285 4818468 198 40
6:00:54 1/13/2010 1 13 2010 6 638 522661 4818472 195 40
4:00:37 1/22/2010 1 22 2010 4 638 522663 4818472 195 40
22:00:26 3/9/2011 3 9 2011 22 655 523291 4818474 193 40
4:00:21 2/9/2011 2 9 2011 4 657 523305 4818475 193 40
6:00:56 2/14/2011 2 14 2011 6 642 524478 4818479 86 40
4:00:47 3/19/2010 3 19 2010 4 641 522638 4818472 195 40
12:01:09 2/14/2011 2 14 2011 12 801 525959 4818484 85 40
22:00:51 12/14/2013 12 14 2013 22 916 525339 4818482 88 40
22:00:48 12/31/2012 12 31 2012 22 665 522509 4818472 195 40
8:00:54 3/24/2013 3 24 2013 8 679 521323 4818468 198 40
8:00:49 2/5/2011 2 5 2011 8 638 524219 4818478 124 39
10:00:53 3/17/2010 3 17 2010 10 656 521882 4818470 197 40
8:00:26 4/7/2011 4 7 2011 8 655 524330 4818479 124 39
10:00:54 3/17/2010 3 17 2010 10 801 522072 4818471 196 40
0:00:47 2/13/2014 2 13 2014 0 907 525326 4818482 88 40
16:00:54 4/1/2012 4 1 2012 16 679 522558 4818472 195 40
18:00:39 11/28/2010 11 28 2010 18 646 521784 4818470 197 40
18:01:03 1/24/2011 1 24 2011 18 642 523802 4818477 192 40
12:00:47 12/23/2010 12 23 2010 12 647 522039 4818471 196 40
2:01:14 2/14/2010 2 14 2010 2 633 524212 4818478 124 39
4:00:47 1/1/2013 1 1 2013 4 680 522962 4818474 194 40
18:00:54 4/9/2009 4 9 2009 18 645 526078 4818485 84 40
4:00:54 3/18/2010 3 18 2010 4 655 521994 4818471 197 40
22:01:00 2/26/2014 2 26 2014 22 907 525548 4818483 88 40
2:00:26 12/18/2012 12 18 2012 2 671 523771 4818477 192 40
22:00:14 1/12/2010 1 12 2010 22 646 522737 4818473 195 40
22:00:55 4/18/2014 4 18 2014 22 913 524091 4818478 124 39
18:00:43 1/11/2009 1 11 2009 18 632 523382 4818476 193 40
2:00:41 12/11/2012 12 11 2012 2 677 525585 4818484 88 40
12:00:48 2/26/2013 2 26 2013 12 666 525798 4818485 85 40
2:00:47 3/23/2010 3 23 2010 2 644 522848 4818474 194 40
0:00:53 1/24/2014 1 24 2014 0 671 521106 4818468 199 40
14:00:39 2/14/2011 2 14 2011 14 642 526119 4818486 84 40
4:00:53 3/5/2010 3 5 2010 4 644 524488 4818480 86 40
14:00:43 2/11/2014 2 11 2014 14 918 525031 4818482 87 40
10:00:42 1/8/2010 1 8 2010 10 638 521818 4818471 197 40
18:00:31 2/19/2012 2 19 2012 18 665 523146 4818475 194 40
2:00:54 2/9/2011 2 9 2011 2 657 523304 4818476 193 40
18:00:53 3/2/2010 3 2 2010 18 644 522265 4818472 196 40
8:00:50 11/24/2010 11 24 2010 8 651 525890 4818485 85 40
20:00:49 3/28/2014 3 28 2014 20 918 525366 4818483 88 40
18:00:54 2/20/2010 2 20 2010 18 646 525502 4818484 88 40
14:00:42 12/15/2010 12 15 2010 14 647 521446 4818470 198 40
12:00:49 2/6/2014 2 6 2014 12 907 524238 4818479 124 39
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4:00:35 2/14/2011 2 14 2011 4 642 524484 4818480 86 40
6:00:53 2/14/2010 2 14 2010 6 633 524210 4818479 124 39
2:00:54 3/23/2010 3 23 2010 2 655 522249 4818472 196 40
18:01:30 3/1/2011 3 1 2011 18 642 523735 4818478 192 40
20:00:56 1/18/2014 1 18 2014 20 679 523438 4818477 193 40
4:00:54 3/19/2010 3 19 2010 4 655 522850 4818475 194 40
8:00:49 1/5/2012 1 5 2012 8 658 521628 4818471 197 40
4:00:28 12/25/2011 12 25 2011 4 658 521444 4818470 198 40
0:00:45 12/20/2010 12 20 2010 0 801 523557 4818477 193 40
14:00:37 1/1/2013 1 1 2013 14 663 522054 4818472 196 40
4:00:53 2/1/2010 2 1 2010 4 638 522851 4818475 194 40
18:00:46 4/18/2012 4 18 2012 18 676 521792 4818471 197 40
6:00:56 4/25/2014 4 25 2014 6 917 522758 4818474 195 40
10:00:42 3/5/2013 3 5 2013 10 658 521733 4818471 197 40
18:00:45 2/11/2011 2 11 2011 18 646 523289 4818476 193 40
2:00:42 12/27/2009 12 27 2009 2 647 520743 4818468 200 39
18:00:56 12/14/2011 12 14 2011 18 667 523764 4818478 192 40
14:01:05 2/7/2013 2 7 2013 14 675 524028 4818479 124 39
10:00:36 2/21/2011 2 21 2011 10 654 521516 4818471 198 40
22:00:54 1/29/2011 1 29 2011 22 646 523465 4818477 193 40
12:00:24 4/19/2011 4 19 2011 12 655 522143 4818473 196 40
22:00:41 12/18/2013 12 18 2013 22 911 525573 4818485 88 40
2:00:55 12/12/2011 12 12 2011 2 667 523760 4818478 192 40
22:00:49 1/30/2011 1 30 2011 22 650 524079 4818479 124 39
14:00:48 3/27/2012 3 27 2012 14 680 521957 4818472 197 40
16:01:24 4/10/2011 4 10 2011 16 660 522867 4818475 194 40
14:00:55 1/26/2010 1 26 2010 14 641 521494 4818471 198 40
16:00:54 2/23/2011 2 23 2011 16 638 522808 4818475 194 40
16:00:45 4/23/2009 4 23 2009 16 642 526166 4818487 84 40
0:01:12 4/24/2013 4 24 2013 0 671 520762 4818469 200 39
0:00:42 4/4/2012 4 4 2012 0 657 520795 4818469 200 39
18:00:49 12/30/2013 12 30 2013 18 908 523783 4818479 192 40
4:00:35 4/10/2013 4 10 2013 4 679 520626 4818468 200 39
10:00:24 1/2/2012 1 2 2012 10 658 521744 4818472 197 40
8:00:52 4/10/2011 4 10 2011 8 669 522447 4818474 195 40
8:00:48 1/26/2010 1 26 2010 8 633 523504 4818478 193 40
6:01:58 3/19/2010 3 19 2010 6 643 522684 4818475 195 40
4:00:55 1/12/2010 1 12 2010 4 638 521722 4818472 197 40
2:00:50 12/18/2012 12 18 2012 2 657 524972 4818483 87 40
8:00:51 3/13/2010 3 13 2010 8 638 521816 4818472 197 40
0:00:23 11/29/2010 11 29 2010 0 654 522645 4818475 195 40
0:01:51 12/10/2012 12 10 2012 0 675 525478 4818485 88 40
0:00:48 1/31/2011 1 31 2011 0 650 524082 4818480 124 39
0:00:35 3/11/2010 3 11 2010 0 647 525884 4818487 85 40
6:00:23 1/13/2010 1 13 2010 6 646 522835 4818476 194 40
10:00:53 2/3/2011 2 3 2011 10 801 521996 4818473 197 40
22:00:44 2/25/2013 2 25 2013 22 663 523434 4818478 193 40
2:00:47 4/30/2009 4 30 2009 2 645 526185 4818488 84 40
10:00:43 4/9/2011 4 9 2011 10 664 521923 4818473 197 40
12:00:50 2/7/2013 2 7 2013 12 663 524713 4818482 86 40
12:00:42 12/21/2010 12 21 2010 12 647 521283 4818471 198 40
10:00:54 12/29/2009 12 29 2009 10 641 521367 4818471 198 40
18:00:43 1/30/2009 1 30 2009 18 632 521258 4818471 198 40
4:00:54 4/9/2011 4 9 2011 4 662 521792 4818473 197 40
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22:00:53 12/28/2009 12 28 2009 22 639 522286 4818474 196 40
18:00:53 2/16/2009 2 16 2009 18 632 526005 4818488 85 40
2:00:55 2/19/2012 2 19 2012 2 665 526115 4818488 84 40
18:00:50 3/11/2009 3 11 2009 18 637 523198 4818477 194 40
16:00:26 1/16/2009 1 16 2009 16 634 524095 4818481 124 39
6:00:44 3/5/2010 3 5 2010 6 642 525555 4818486 88 40
12:00:34 2/23/2011 2 23 2011 12 657 522098 4818474 196 40
2:00:51 4/4/2012 4 4 2012 2 657 520796 4818470 199 40
8:00:55 1/14/2010 1 14 2010 8 646 522880 4818476 194 40
20:00:30 1/2/2012 1 2 2012 20 658 521428 4818472 198 40
18:00:45 2/11/2013 2 11 2013 18 663 523209 4818478 194 40
18:00:33 2/8/2011 2 8 2011 18 657 523304 4818478 193 40
14:00:22 2/7/2011 2 7 2011 14 638 525457 4818486 88 40
8:01:09 4/9/2011 4 9 2011 8 654 522090 4818474 196 40
4:01:11 3/19/2010 3 19 2010 4 643 522694 4818476 195 40
4:00:41 3/29/2011 3 29 2011 4 660 524713 4818483 86 40
16:00:48 1/26/2010 1 26 2010 16 641 521494 4818472 198 40
8:00:30 4/26/2011 4 26 2011 8 668 525741 4818487 85 40
12:00:53 3/20/2010 3 20 2010 12 657 521196 4818471 199 40
16:00:26 3/30/2011 3 30 2011 16 667 523151 4818478 194 40
2:00:56 4/3/2009 4 3 2009 2 644 521405 4818472 198 40
10:00:48 4/16/2011 4 16 2011 10 641 522450 4818476 195 40
8:00:20 2/14/2010 2 14 2010 8 647 524613 4818483 86 40
2:01:01 2/14/2014 2 14 2014 2 908 525786 4818488 85 40
2:00:20 2/8/2013 2 8 2013 2 663 524185 4818482 124 39
14:00:12 2/7/2011 2 7 2011 14 657 525581 4818487 88 40
14:00:54 2/24/2009 2 24 2009 14 633 522479 4818476 195 40
8:00:54 3/5/2010 3 5 2010 8 640 525326 4818486 88 40
14:00:50 3/29/2011 3 29 2011 14 665 522064 4818474 196 40
22:00:43 1/11/2011 1 11 2011 22 657 522634 4818476 195 40
16:00:53 1/10/2014 1 10 2014 16 909 524486 4818483 86 40
12:00:30 1/26/2010 1 26 2010 12 640 521559 4818473 198 40
14:00:15 1/21/2009 1 21 2009 14 633 521751 4818474 197 40
14:00:41 1/16/2011 1 16 2011 14 647 523912 4818481 192 40
4:00:47 2/15/2013 2 15 2013 4 680 523296 4818479 193 40
12:00:48 2/6/2014 2 6 2014 12 916 524535 4818483 86 40
0:00:53 12/12/2008 12 12 2008 0 633 522852 4818477 194 40
12:01:24 3/4/2013 3 4 2013 12 679 521596 4818473 198 40
12:00:20 4/12/2011 4 12 2011 12 658 522542 4818476 195 40
18:00:35 1/21/2010 1 21 2010 18 640 523630 4818480 192 40
6:00:42 1/26/2010 1 26 2010 6 633 523505 4818480 193 40
18:00:48 2/23/2011 2 23 2011 18 650 523341 4818479 193 40
6:00:47 3/21/2010 3 21 2010 6 653 521432 4818473 198 40
6:00:26 3/25/2009 3 25 2009 6 645 525811 4818488 85 40
2:00:23 11/20/2011 11 20 2011 2 658 524365 4818483 124 39
6:00:54 4/3/2009 4 3 2009 6 644 521446 4818473 198 40
10:00:45 3/31/2008 3 31 2008 10 632 521994 4818475 197 40
6:00:43 3/17/2012 3 17 2012 6 663 522073 4818475 196 40
14:00:28 1/12/2011 1 12 2011 14 639 524527 4818483 86 40
6:00:41 3/13/2010 3 13 2010 6 646 521458 4818473 198 40
4:00:42 12/12/2011 12 12 2011 4 667 523758 4818481 192 40
22:00:55 3/28/2012 3 28 2012 22 666 523411 4818480 193 40
20:00:52 3/18/2014 3 18 2014 20 918 522427 4818476 195 40
16:00:44 4/4/2009 4 4 2009 16 640 521335 4818473 198 40
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22:00:55 11/23/2011 11 23 2011 22 665 521795 4818474 197 40
12:01:15 3/1/2014 3 1 2014 12 907 521572 4818474 198 40
8:00:55 1/12/2010 1 12 2010 8 638 521724 4818474 197 40
22:00:25 3/18/2011 3 18 2011 22 660 522160 4818475 196 40
6:00:53 1/25/2010 1 25 2010 6 643 523423 4818480 193 40
6:00:54 1/11/2011 1 11 2011 6 642 524978 4818486 87 40
4:00:53 3/21/2010 3 21 2010 4 653 521436 4818473 198 40
10:00:55 3/1/2014 3 1 2014 10 916 521734 4818474 197 40
8:00:13 4/26/2008 4 26 2008 8 634 521498 4818474 198 40
16:00:48 3/16/2014 3 16 2014 16 909 521800 4818475 197 40
8:00:42 4/1/2011 4 1 2011 8 660 522039 4818475 196 40
12:00:21 12/14/2011 12 14 2011 12 659 524309 4818483 124 39
0:00:56 4/21/2010 4 21 2010 0 646 522737 4818478 195 40
8:00:43 3/12/2010 3 12 2010 8 644 522559 4818477 195 40
20:01:16 3/30/2013 3 30 2013 20 679 524419 4818484 86 40
18:00:24 3/28/2010 3 28 2010 18 656 523653 4818481 192 40
13:50:26 12/19/2013 12 19 2013 13 657 521687 4818474 197 40
4:00:55 11/26/2010 11 26 2010 4 640 522201 4818476 196 40
8:00:55 11/25/2010 11 25 2010 8 646 522320 4818476 196 40
6:00:48 12/12/2011 12 12 2011 6 667 523758 4818481 192 40
16:00:54 1/24/2011 1 24 2011 16 642 523803 4818482 192 40
16:00:55 12/15/2010 12 15 2010 16 638 521778 4818475 197 40
22:00:48 12/21/2010 12 21 2010 22 646 521817 4818475 197 40
2:00:54 1/28/2013 1 28 2013 2 680 521117 4818473 199 40
18:00:48 4/8/2009 4 8 2009 18 646 522770 4818478 195 40
18:00:53 3/2/2011 3 2 2011 18 642 523775 4818482 192 40
2:00:50 12/25/2011 12 25 2011 2 658 521451 4818474 198 40
0:00:27 2/19/2012 2 19 2012 0 665 526116 4818490 84 40
10:01:02 3/16/2010 3 16 2010 10 646 521702 4818475 197 40
6:00:21 11/26/2010 11 26 2010 6 640 522202 4818477 196 40
18:00:44 2/20/2010 2 20 2010 18 633 525445 4818488 88 40
10:00:48 3/30/2009 3 30 2009 10 633 521991 4818476 197 40
10:00:54 1/17/2010 1 17 2010 10 639 521807 4818475 197 40
8:00:25 3/20/2013 3 20 2013 8 658 522194 4818477 196 40
20:00:51 12/28/2013 12 28 2013 20 917 523361 4818481 193 40
16:00:42 11/29/2010 11 29 2010 16 646 524215 4818484 124 39
6:00:14 3/28/2011 3 28 2011 6 667 524601 4818485 86 40
4:00:56 4/9/2011 4 9 2011 4 650 521819 4818475 197 40
2:00:53 1/31/2011 1 31 2011 2 650 524097 4818483 124 39
10:00:47 1/12/2009 1 12 2009 10 637 524026 4818483 124 39
18:00:51 3/30/2009 3 30 2009 18 635 521546 4818475 198 40
6:00:43 4/28/2014 4 28 2014 6 917 522769 4818479 195 40
2:01:12 3/17/2010 3 17 2010 2 654 521633 4818475 197 40
10:00:41 12/18/2008 12 18 2008 10 632 522046 4818476 196 40
8:00:52 2/24/2013 2 24 2013 8 666 523580 4818482 193 40
16:00:53 2/29/2012 2 29 2012 16 666 524587 4818485 86 40
6:00:56 3/19/2014 3 19 2014 6 913 526730 4818493 83 40
18:00:49 1/22/2012 1 22 2012 18 665 521447 4818474 198 40
6:00:37 12/13/2012 12 13 2012 6 680 522597 4818478 195 40
22:00:53 12/6/2010 12 6 2010 22 801 523664 4818482 192 40
14:00:11 3/12/2010 3 12 2010 14 646 521369 4818474 198 40
6:00:26 4/11/2011 4 11 2011 6 663 521451 4818475 198 40
12:00:46 3/30/2009 3 30 2009 12 634 521987 4818476 197 40
14:01:15 1/4/2009 1 4 2009 14 632 521645 4818475 197 40
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8:00:42 3/5/2013 3 5 2013 8 679 521462 4818475 198 40
20:00:26 3/1/2014 3 1 2014 20 917 521578 4818475 198 40
18:00:44 12/30/2010 12 30 2010 18 801 523480 4818482 193 40
8:00:48 4/1/2011 4 1 2011 8 666 521861 4818476 197 40
4:00:49 3/18/2012 3 18 2012 4 663 522214 4818477 196 40
2:00:53 3/19/2010 3 19 2010 2 655 522847 4818479 194 40
2:00:29 4/18/2009 4 18 2009 2 644 522847 4818479 194 40
8:00:09 1/5/2009 1 5 2009 8 635 521577 4818475 198 40
18:00:23 4/19/2012 4 19 2012 18 658 522127 4818477 196 40
12:00:55 2/21/2011 2 21 2011 12 650 521579 4818475 198 40
16:00:47 2/18/2010 2 18 2010 16 638 524233 4818485 124 39
22:00:49 3/3/2010 3 3 2010 22 638 524567 4818486 86 40
0:00:24 3/19/2011 3 19 2011 0 660 522153 4818477 196 40
2:00:47 3/23/2010 3 23 2010 2 646 520889 4818474 199 40
8:00:47 2/26/2010 2 26 2010 8 640 525419 4818489 88 40
4:00:54 1/5/2014 1 5 2014 4 909 523499 4818482 193 40
14:00:27 1/18/2009 1 18 2009 14 632 521534 4818476 198 40
4:00:40 1/8/2010 1 8 2010 4 641 520745 4818473 200 39
8:00:48 2/8/2011 2 8 2011 8 655 525383 4818489 88 40
0:01:12 3/15/2014 3 15 2014 0 916 525969 4818491 85 40
16:00:31 3/30/2011 3 30 2011 16 659 523209 4818481 194 40
14:00:41 3/5/2013 3 5 2013 14 679 522158 4818478 196 40
2:00:59 4/11/2014 4 11 2014 2 907 525248 4818489 88 40
14:00:53 1/12/2009 1 12 2009 14 637 524021 4818484 124 39
4:01:42 1/22/2010 1 22 2010 4 646 521475 4818476 198 40
14:00:47 2/10/2013 2 10 2013 14 679 525319 4818489 88 40
18:00:45 4/16/2008 4 16 2008 18 636 520745 4818474 200 39
12:00:42 1/1/2013 1 1 2013 12 677 521896 4818477 197 40
4:00:14 2/14/2009 2 14 2009 4 634 524086 4818485 124 39
10:00:53 3/5/2014 3 5 2014 10 679 522187 4818478 196 40
4:00:48 1/16/2014 1 16 2014 4 907 523221 4818482 193 40
4:00:23 1/7/2010 1 7 2010 4 638 521732 4818477 197 40
2:00:27 1/22/2010 1 22 2010 2 646 521481 4818476 198 40
18:00:56 1/1/2010 1 1 2010 18 638 524411 4818486 86 40
18:00:47 4/12/2010 4 12 2010 18 652 524466 4818486 86 40
20:00:38 2/20/2013 2 20 2013 20 677 521337 4818476 198 40
22:00:42 4/27/2013 4 27 2013 22 658 524310 4818486 124 39
8:01:23 3/28/2014 3 28 2014 8 907 524444 4818486 86 40
16:00:45 2/21/2013 2 21 2013 16 663 521146 4818475 199 40
16:00:48 3/15/2014 3 15 2014 16 909 522030 4818478 196 40
6:00:41 1/5/2009 1 5 2009 6 635 521584 4818477 198 40
20:00:34 3/27/2012 3 27 2012 20 658 522773 4818481 195 40
8:00:43 12/3/2008 12 3 2008 8 633 521356 4818476 198 40
2:00:42 12/22/2010 12 22 2010 2 646 522873 4818481 194 40
2:00:53 3/27/2010 3 27 2010 2 639 525537 4818491 88 40
6:00:20 4/9/2011 4 9 2011 6 650 521816 4818478 197 40
2:01:18 12/27/2012 12 27 2012 2 675 521709 4818477 197 40
2:00:41 3/1/2013 3 1 2013 2 665 523266 4818483 193 40
6:00:48 1/7/2010 1 7 2010 6 638 521729 4818478 197 40
0:00:54 3/2/2013 3 2 2013 0 663 523456 4818483 193 40
8:00:53 1/4/2010 1 4 2010 8 639 524375 4818487 124 39
2:00:48 3/13/2009 3 13 2009 2 637 523427 4818483 193 40
0:00:56 2/6/2013 2 6 2013 0 663 523427 4818483 193 40
6:00:54 4/11/2014 4 11 2014 6 908 524627 4818488 86 40
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0:01:23 3/25/2010 3 25 2010 0 651 522642 4818481 195 40
4:00:54 12/22/2010 12 22 2010 4 646 522872 4818482 194 40
22:00:56 3/21/2009       3       21      2009    22      644     522236  4818479 196     40
2:00:42 4/16/2011       4       16      2011    2       669     524638  4818488 86      40
0:00:41 2/13/2009       2       13      2009    0       632     523298  4818483 193     40
4:01:54 3/15/2014       3       15      2014    4       914     521771  4818478 197     40
4:00:47 3/13/2010       3       13      2010    4       646     521454  4818477 198     40
10:00:56        1/1/2013        1       1       2013    10      677     521903  4818479 197     40
2:00:47 3/29/2009       3       29      2009    2       648     523429  4818484 193     40
10:00:47        1/25/2014       1       25      2014    10      907     522036  4818479 196     40
16:00:47        12/11/2010      12      11      2010    16      654     524747  4818488 86      40
14:00:49        12/23/2010      12      23      2010    14      647     522034  4818479 196     40
6:01:10 1/12/2010       1       12      2010    6       638     521711  4818478 197     40
12:00:53        12/19/2012      12      19      2012    12      677     524422  4818487 86      40
6:00:34 3/15/2014       3       15      2014    6       914     521769  4818478 197     40
18:01:31        1/11/2013       1       11      2013    18      679     523665  4818485 192     40
6:00:12 3/14/2014       3       14      2014    6       914     522374  4818480 196     40
14:00:53        1/24/2011       1       24      2011    14      642     523823  4818485 192     40
8:00:53 2/26/2014       2       26      2014    8       679     521529  4818478 198     40
10:00:50        2/14/2010       2       14      2010    10      633     524239  4818487 124     39
4:00:54 4/2/2013        4       2       2013    4       663     524632  4818488 86      40
4:00:56 3/5/2013        3       5       2013    4       679     521467  4818477 198     40
20:00:25        12/30/2013      12      30      2013    20      911     523498  4818484 193     40
22:00:42        1/22/2012       1       22      2012    22      665     521546  4818478 198     40
6:00:54 2/14/2009       2       14      2009    6       634     524089  4818486 124     39
2:00:55 11/18/2010      11      18      2010    2       650     523347  4818484 193     40
6:00:44 3/28/2011       3       28      2011    6       660     524412  4818488 86      40
18:01:23        12/30/2010      12      30      2010    18      638     523422  4818484 193     40
22:00:41        3/10/2010       3       10      2010    22      647     525878  4818493 85      40
0:00:50 3/13/2010       3       13      2010    0       647     526337  4818495 84      40
8:00:55 3/2/2012        3       2       2012    8       666     522118  4818480 196     40
16:00:53        1/7/2010        1       7       2010    16      633     521646  4818478 197     40
14:00:54        2/6/2013        2       6       2013    14      663     524015  4818486 124     39
16:00:48        3/15/2009       3       15      2009    16      642     521127  4818477 199     40
12:00:54        4/10/2011       4       10      2011    12      801     522516  4818481 195     40
0:00:45 4/12/2009       4       12      2009    0       645     526513  4818496 83      40
14:00:54        2/8/2014        2       8       2014    14      671     521283  4818477 198     40
18:00:43        3/30/2009       3       30      2009    18      638     521627  4818479 197     40
2:00:50 5/8/2009        5       8       2009    2       646     522734  4818482 195     40
18:00:54        2/8/2011        2       8       2011    18      655     523090  4818483 194     40
6:00:11 12/29/2012      12      29      2012    6       679     522851  4818483 194     40
6:00:26 3/13/2009       3       13      2009    6       637     523430  4818485 193     40
14:00:40        3/12/2010       3       12      2010    14      641     521366  4818478 198     40
10:00:47        3/17/2010       3       17      2010    10      657     521874  4818479 197     40
12:00:47        1/10/2012       1       10      2012    12      663     524103  4818487 124     39
12:00:53        4/21/2011       4       21      2011    12      655     522233  4818481 196     40
6:01:12 4/2/2013        4       2       2013    6       663     524627  4818489 86      40
10:00:53        3/27/2008       3       27      2008    10      633     521739  4818479 197     40
12:00:53        12/18/2008      12      18      2008    12      632     522024  4818480 196     40
2:00:21 1/16/2014       1       16      2014    2       907     523219  4818484 193     40
22:00:41        3/14/2014       3       14      2014    22      916     525966  4818494 85      40
6:00:50 2/6/2013        2       6       2013    6       675     524517  4818489 86      40
22:00:54        2/18/2012       2       18      2012    22      665     526116  4818495 84      40
8:00:45 2/11/2014       2       11      2014    8       907     523674  4818486 192     40
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6:00:26 3/5/2013        3       5       2013    6       679     521468  4818479 198     40
12:00:42        4/9/2011        4       9       2011    12      650     522104  4818481 196     40
8:01:18 2/22/2010       2       22      2010    8       633     525466  4818493 88      40
2:00:43 12/11/2012      12      11      2012    2       658     525548  4818493 88      40
2:00:56 1/8/2010        1       8       2010    2       641     520744  4818476 200     39
8:00:40 1/1/2010        1       1       2010    8       639     524365  4818489 124     39
10:00:41        12/14/2011      12      14      2011    10      659     524295  4818488 124     39
10:00:41        1/13/2012       1       13      2012    10      658     525769  4818494 85      40
16:01:45        3/9/2010        3       9       2010    16      646     521684  4818480 197     40
10:01:23        1/2/2014        1       2       2014    10      679     521501  4818479 198     40
0:00:41 3/29/2012       3       29      2012    0       666     523413  4818485 193     40
0:00:47 1/21/2011       1       21      2011    0       801     524092  4818488 124     39
2:00:55 3/3/2010        3       3       2010    2       644     522902  4818484 194     40
8:00:37 4/21/2011       4       21      2011    8       654     524373  4818489 124     39
4:00:57 2/26/2014       2       26      2014    4       679     521530  4818479 198     40
2:00:54 3/28/2011       3       28      2011    2       668     524423  4818489 86      40
10:00:35        4/8/2013        4       8       2013    10      663     524828  4818491 87      40
22:00:47        12/14/2011      12      14      2011    22      667     523755  4818487 192     40
18:01:23        3/28/2008       3       28      2008    18      633     523641  4818486 192     40
4:00:53 3/28/2011       3       28      2011    4       668     524427  4818489 86      40
4:00:42 2/14/2014       2       14      2014    4       908     525778  4818494 85      40
0:00:47 2/5/2013        2       5       2013    0       680     523233  4818485 193     40
12:00:43        4/17/2012       4       17      2012    12      676     521804  4818480 197     40
12:00:48        1/12/2009       1       12      2009    12      637     524025  4818488 124     39
10:00:54        3/3/2011        3       3       2011    10      653     521946  4818481 197     40
8:00:49 4/7/2011        4       7       2011    8       654     524334  4818489 124     39
18:00:56        3/16/2009       3       16      2009    18      637     523367  4818486 193     40
0:00:54 3/15/2010       3       15      2010    0       642     525551  4818494 88      40
14:00:53        2/23/2011       2       23      2011    14      657     522172  4818482 196     40
18:01:24        2/5/2011        2       5       2011    18      641     521038  4818478 199     40
18:00:42        3/3/2010        3       3       2010    18      638     524567  4818490 86      40
12:00:42        4/9/2011        4       9       2011    12      662     522080  4818482 196     40
18:00:43        2/8/2011        2       8       2011    18      657     523441  4818486 193     40
0:00:54 1/28/2013       1       28      2013    0       680     521117  4818479 199     40
10:00:42        3/31/2008       3       31      2008    10      631     522035  4818481 196     40
14:00:56        1/26/2010       1       26      2010    14      640     521549  4818480 198     40
10:00:57        3/26/2009       3       26      2009    10      644     521685  4818480 197     40
20:00:54        3/5/2012        3       5       2012    20      666     523569  4818487 193     40
0:02:12 4/16/2011       4       16      2011    0       669     524635  4818491 86      40
6:00:54 3/13/2010       3       13      2010    6       647     525878  4818495 85      40
22:00:53        1/20/2011       1       20      2011    22      801     524104  4818489 124     39
22:00:54        12/28/2013      12      28      2013    22      917     523360  4818486 193     40
16:00:49        3/12/2010       3       12      2010    16      641     521400  4818480 198     40
6:00:53 12/22/2010      12      22      2010    6       646     522872  4818484 194     40
6:00:35 4/28/2013       4       28      2013    6       658     524311  4818490 124     39
10:00:48        1/10/2012       1       10      2012    10      663     524104  4818489 124     39
8:00:57 2/9/2011        2       9       2011    8       639     524110  4818489 124     39
16:00:41        3/26/2013       3       26      2013    16      677     521773  4818481 197     40
18:00:42        3/30/2009       3       30      2009    18      633     521517  4818480 198     40
10:00:42        3/3/2011        3       3       2011    10      655     522095  4818482 196     40
18:00:55        1/29/2014       1       29      2014    18      917     523415  4818487 193     40
14:00:50        12/14/2011      12      14      2011    14      659     524297  4818490 124     39
0:00:14 3/13/2009       3       13      2009    0       637     523402  4818487 193     40
0:00:50 4/23/2008       4       23      2008    0       636     522423  4818483 195     40
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16:00:20        12/14/2011      12      14      2011    16      659     524297  4818490 124     39
18:00:48        3/11/2009       3       11      2009    18      637     523147  4818486 194     40
6:00:47 3/23/2010       3       23      2010    6       642     524504  4818491 86      40
4:00:54 4/16/2011       4       16      2011    4       669     524645  4818491 86      40
4:00:44 12/29/2013      12      29      2013    4       671     522890  4818485 194     40
0:01:13 2/15/2013       2       15      2013    0       680     523249  4818486 193     40
18:00:54        1/24/2011       1       24      2011    18      642     523828  4818488 192     40
4:00:56 1/21/2011       1       21      2011    4       638     524012  4818489 192     40
2:00:54 1/21/2011       1       21      2011    2       638     524015  4818489 124     39
12:00:25        12/18/2009      12      18      2009    12      639     524038  4818489 124     39
14:00:43        3/27/2012       3       27      2012    14      675     522069  4818482 196     40
16:00:54        2/25/2014       2       25      2014    16      913     526411  4818498 84      40
14:00:54        2/26/2014       2       26      2014    14      916     522436  4818484 195     40
0:00:41 1/23/2011       1       23      2011    0       642     524980  4818493 87      40
14:00:54        4/4/2009        4       4       2009    14      640     521332  4818480 198     40
16:00:55        2/14/2013       2       14      2013    16      680     523641  4818488 192     40
22:00:53        4/11/2009       4       11      2009    22      645     526479  4818499 83      40
0:00:29 2/14/2010       2       14      2010    0       633     524404  4818491 124     39
2:01:11 3/13/2010       3       13      2010    2       647     525876  4818496 85      40
4:00:54 2/21/2010       2       21      2010    4       646     525299  4818494 88      40
4:00:55 12/4/2008       12      4       2008    4       632     522590  4818485 195     40
2:00:54 3/13/2010       3       13      2010    2       646     521452  4818481 198     40
6:00:44 1/13/2012       1       13      2012    6       663     525577  4818495 88      40
4:00:34 2/15/2011       2       15      2011    4       642     525899  4818497 85      40
22:00:53        3/11/2009       3       11      2009    22      637     523147  4818487 194     40
22:00:54        4/27/2011       4       27      2011    22      667     525724  4818496 85      40
2:00:47 2/22/2009       2       22      2009    2       632     524182  4818490 124     39
6:00:16 3/18/2010       3       18      2010    6       646     522035  4818483 196     40
2:00:55 4/12/2009       4       12      2009    2       645     526138  4818498 84      40
2:00:23 12/18/2013      12      18      2013    2       671     523699  4818489 192     40
22:00:47        4/30/2010       4       30      2010    22      656     524395  4818491 124     39
8:00:54 4/10/2011       4       10      2011    8       663     522402  4818484 196     40
18:00:53        2/1/2011        2       1       2011    18      650     523444  4818488 193     40
4:01:39 2/8/2013        2       8       2013    4       663     524185  4818490 124     39
14:00:18        12/28/2009      12      28      2009    14      633     521873  4818483 197     40
6:00:55 3/5/2010        3       5       2010    6       640     524780  4818493 86      40
18:00:15        1/20/2011       1       20      2011    18      801     524124  4818490 124     39
18:00:53        12/25/2009      12      25      2009    18      646     522829  4818486 194     40
18:00:47        2/7/2013        2       7       2013    18      675     523590  4818488 193     40
0:00:24 1/1/2009        1       1       2009    0       632     523426  4818488 193     40
12:00:42        3/26/2010       3       26      2010    12      746     525995  4818497 85      40
18:00:47        1/21/2010       1       21      2010    18      638     521686  4818482 197     40
8:00:08 1/1/2009        1       1       2009    8       632     523371  4818488 193     40
10:00:15        4/2/2010 4 2 2010 10 655 524573 4818492 86 40
10:00:49 12/7/2011 12 7 2011 10 659 521706 4818482 197 40
2:00:44 1/2/2014 1 2 2014 2 909 523508 4818488 193 40
14:00:56 3/24/2010 3 24 2010 14 657 521153 4818481 199 40
2:00:53 3/15/2010 3 15 2010 2 647 520704 4818479 200 39
18:00:56 4/7/2008 4 7 2008 18 631 523006 4818487 194 40
0:00:50 12/11/2010 12 11 2010 0 641 523419 4818488 193 40
14:00:33 12/15/2010 12 15 2010 14 638 521741 4818483 197 40
2:00:56 2/12/2009 2 12 2009 2 637 525818 4818497 85 40
10:00:53 3/11/2009 3 11 2009 10 638 522057 4818484 196 40
22:00:48 1/1/2014 1 1 2014 22 909 523499 4818489 193 40
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18:00:23 3/27/2012 3 27 2012 18 658 522250 4818484 196 40
6:00:47 3/29/2009 3 29 2009 6 648 523468 4818489 193 40
0:00:42 1/2/2014 1 2 2014 0 909 523510 4818489 193 40
12:00:53 2/22/2010 2 22 2010 12 640 525788 4818497 85 40
14:00:32 3/9/2010 3 9 2010 14 646 521683 4818483 197 40
0:00:35 1/5/2014 1 5 2014 0 911 525015 4818494 87 40
8:00:53 11/23/2011 11 23 2011 8 655 521565 4818483 198 40
14:00:25 4/15/2010 4 15 2010 14 653 521014 4818481 199 40
10:01:18 2/7/2011 2 7 2011 10 657 525423 4818496 88 40
12:00:48 12/28/2013 12 28 2013 12 671 521649 4818483 197 40
0:00:35 12/5/2012 12 5 2012 0 675 523385 4818489 193 40
22:00:13 4/5/2012 4 5 2012 22 679 525857 4818498 85 40
12:00:53 12/28/2009 12 28 2009 12 647 521453 4818482 198 40
12:01:18 1/21/2009 1 21 2009 12 633 521747 4818483 197 40
16:00:49 1/11/2009 1 11 2009 16 635 524001 4818491 192 40
16:00:21 1/10/2009 1 10 2009 16 635 523131 4818488 194 40
4:00:53 3/15/2010 3 15 2010 4 651 526490 4818501 83 40
8:00:54 4/18/2009 4 18 2009 8 644 522818 4818487 194 40
18:00:49 1/20/2011 1 20 2011 18 801 524130 4818492 124 39
8:00:48 1/21/2010 1 21 2010 8 640 524178 4818492 124 39
2:00:54 10/27/2008 10 27 2008 2 637 522547 4818486 195 40
10:00:54 1/28/2011 1 28 2011 10 639 524661 4818494 86 40
4:01:17 4/10/2012 4 10 2012 4 673 524387 4818493 124 39
14:00:14 3/5/2009 3 5 2009 14 637 524113 4818492 124 39
16:00:48 4/16/2008 4 16 2008 16 633 520856 4818481 199 40
12:00:47 4/16/2011 4 16 2011 12 664 522753 4818487 195 40
22:00:56 12/8/2010 12 8 2010 22 801 523545 4818490 193 40
18:00:41 2/6/2010 2 6 2010 18 633 525208 4818496 87 40
8:00:53 4/10/2011 4 10 2011 8 659 522587 4818487 195 40
6:00:54 4/22/2009 4 22 2009 6 634 522842 4818488 194 40
6:01:16 12/28/2009 12 28 2009 6 643 521429 4818483 198 40
4:00:47 3/19/2014 3 19 2014 4 913 526730 4818502 83 40
0:00:35 3/16/2010 3 16 2010 0 652 526242 4818500 84 40
6:00:47 2/21/2010 2 21 2010 6 646 525302 4818497 88 40
8:01:49 4/10/2011 4 10 2011 8 666 522599 4818487 195 40
4:00:53 4/12/2009 4 12 2009 4 644 525656 4818498 85 40
4:00:20 2/22/2009 2 22 2009 4 632 524179 4818493 124 39
10:00:41 2/24/2009 2 24 2009 10 633 522423 4818487 195 40
18:01:54 5/3/2009 5 3 2009 18 640 522628 4818487 195 40
0:01:59 3/7/2014 3 7 2014 0 913 526776 4818503 83 40
14:00:33 3/30/2009 3 30 2009 14 634 521985 4818485 197 40
12:00:47 1/9/2014 1 9 2014 12 907 524149 4818493 124 39
10:01:08 1/8/2010 1 8 2010 10 639 521739 4818484 197 40
22:00:23 3/7/2009 3 7 2009 22 637 523155 4818489 194 40
8:00:32 3/18/2014 3 18 2014 8 907 521969 4818485 197 40
18:00:50 3/16/2010 3 16 2010 18 643 521814 4818485 197 40
18:01:27 3/4/2010 3 4 2010 18 647 526562 4818502 83 40
16:01:14 2/23/2011 2 23 2011 16 647 522828 4818488 194 40
2:00:41 4/3/2014 4 3 2014 2 679 525074 4818496 87 40
18:00:55 2/4/2011 2 4 2011 18 639 525537 4818498 88 40
14:00:56 12/18/2009 12 18 2009 14 639 524032 4818493 124 39
6:00:47 2/8/2013 2 8 2013 6 663 524143 4818493 124 39
0:01:12 1/5/2013 1 5 2013 0 675 524109 4818493 124 39
2:00:42 12/28/2010 12 28 2010 2 642 525478 4818498 88 40
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2:00:44 1/12/2010 1 12 2010 2 638 521764 4818485 197 40
8:00:41 4/29/2009 4 29 2009 8 640 522160 4818486 196 40
4:00:09 3/13/2009 3 13 2009 4 637 523423 4818491 193 40
20:00:52 3/24/2013 3 24 2013 20 677 520621 4818482 200 39
0:00:10 2/26/2010 2 26 2010 0 633 522308 4818487 196 40
4:00:30 12/31/2013 12 31 2013 4 907 523217 4818490 193 40
8:00:56 2/20/2011 2 20 2011 8 654 521821 4818486 197 40
8:00:48 2/3/2011 2 3 2011 8 647 521912 4818486 197 40
18:01:41 1/20/2011 1 20 2011 18 638 524060 4818493 124 39
12:01:10 2/5/2011 2 5 2011 12 647 521390 4818484 198 40
18:00:44 5/18/2011 5 18 2011 18 667 522384 4818488 196 40
22:00:47 2/1/2011 2 1 2011 22 650 523429 4818491 193 40
2:00:53 2/18/2011 2 18 2011 2 801 525455 4818499 88 40
18:00:53 3/18/2011 3 18 2011 18 661 521794 4818486 197 40
18:00:47 12/31/2009 12 31 2009 18 632 523442 4818491 193 40
0:00:36 1/23/2012 1 23 2012 0 665 521574 4818485 198 40
2:00:48 3/19/2011 3 19 2011 2 668 522419 4818488 195 40
8:00:42 1/8/2011 1 8 2011 8 646 521673 4818486 197 40
2:00:41 12/11/2010 12 11 2010 2 641 523425 4818491 193 40
4:01:11 1/26/2010 1 26 2010 4 633 523515 4818492 193 40
22:01:18 1/8/2014 1 8 2014 22 909 525380 4818499 88 40
2:00:53 3/15/2010 3 15 2010 2 642 525547 4818499 88 40
14:00:53 3/24/2010 3 24 2010 14 656 521158 4818484 199 40
0:00:54 2/3/2010 2 3 2010 0 633 523561 4818492 193 40
22:00:54 12/25/2009 12 25 2009 22 646 522775 4818489 195 40
18:00:56 3/10/2010 3 10 2010 18 647 525876 4818501 85 40
14:00:48 2/5/2011 2 5 2011 14 647 521413 4818485 198 40
14:00:41 2/26/2013 2 26 2013 14 666 525842 4818500 85 40
0:00:47 12/29/2013 12 29 2013 0 671 522940 4818490 194 40
12:00:31 4/24/2009 4 24 2009 12 634 521452 4818485 198 40
8:00:53 3/17/2013 3 17 2013 8 663 522426 4818488 195 40
16:01:08 3/27/2009 3 27 2009 16 634 521350 4818485 198 40
12:00:35 1/7/2013 1 7 2013 12 663 524238 4818495 124 39
0:00:11 2/22/2009 2 22 2009 0 632 524150 4818494 124 39
14:00:50 11/28/2010 11 28 2010 14 638 521771 4818486 197 40
18:00:53 1/8/2014 1 8 2014 18 909 525458 4818499 88 40
14:00:54 4/6/2010 4 6 2010 14 647 522138 4818488 196 40
0:00:56 11/19/2011 11 19 2011 0 665 524380 4818495 124 39
6:00:56 12/29/2009 12 29 2009 6 639 522591 4818489 195 40
18:01:12 1/20/2011 1 20 2011 18 638 524060 4818494 124 39
8:00:54 4/26/2008 4 26 2008 8 631 521427 4818485 198 40
2:00:55 12/29/2013 12 29 2013 2 671 522893 4818490 194 40
22:00:43 2/13/2010 2 13 2010 22 633 524405 4818495 124 39
10:00:53 12/19/2012 12 19 2012 10 677 524422 4818496 86 40
18:00:16 1/3/2011 1 3 2011 18 801 521091 4818484 199 40
2:00:53 4/26/2009 4 26 2009 2 646 522193 4818488 196 40
12:00:53 12/19/2013 12 19 2013 12 917 521735 4818486 197 40
6:00:52 3/7/2014 3 7 2014 6 916 521555 4818486 198 40
18:00:53 3/30/2008 3 30 2008 18 636 522252 4818488 196 40
6:00:54 1/2/2011 1 2 2011 6 646 521464 4818486 198 40
6:00:47 1/9/2011 1 9 2011 6 642 524089 4818494 124 39
8:00:55 1/17/2011 1 17 2011 8 801 524002 4818494 192 40
2:00:47 3/19/2010 3 19 2010 2 643 522662 4818490 195 40
22:00:56 3/18/2008 3 18 2008 22 637 523129 4818491 194 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:47 1/2/2011 1 2 2011 8 646 521465 4818486 198 40
16:00:24 3/17/2011 3 17 2011 16 654 522022 4818488 196 40
4:00:54 3/13/2010 3 13 2010 4 647 525881 4818501 85 40
22:00:54 1/26/2011 1 26 2011 22 646 524187 4818495 124 39
12:00:33 1/23/2014 1 23 2014 12 907 524234 4818495 124 39
10:00:44 4/16/2012 4 16 2012 10 671 522166 4818488 196 40
8:00:48 3/9/2014 3 9 2014 8 907 522130 4818488 196 40
12:01:54 4/28/2010 4 28 2010 12 646 522737 4818490 195 40
12:01:13 1/30/2011 1 30 2011 12 639 525101 4818499 87 40
12:00:47 1/8/2010 1 8 2010 12 640 521839 4818487 197 40
12:00:10 3/30/2009 3 30 2009 12 633 522022 4818488 196 40
4:00:53 1/9/2011 1 9 2011 4 642 524091 4818495 124 39
8:00:49 2/18/2011 2 18 2011 8 801 525460 4818500 88 40
4:00:42 4/22/2009 4 22 2009 4 634 522836 4818491 194 40
0:00:32 3/15/2014 3 15 2014 0 918 526146 4818503 84 40
22:00:47 2/6/2010 2 6 2010 22 633 525206 4818499 87 40
16:00:48 3/10/2013 3 10 2013 16 658 521343 4818486 198 40
0:00:54 3/23/2014 3 23 2014 0 908 522393 4818489 196 40
4:00:41 11/21/2010 11 21 2010 4 651 524635 4818497 86 40
6:00:27 11/26/2010 11 26 2010 6 646 522801 4818491 195 40
12:00:30 4/10/2011 4 10 2011 12 658 522439 4818490 195 40
4:00:53 4/25/2014 4 25 2014 4 917 522775 4818491 195 40
2:00:42 3/4/2012 3 4 2012 2 663 523168 4818492 194 40
12:00:44 1/5/2013 1 5 2013 12 665 524192 4818496 124 39
22:00:53 3/6/2014 3 6 2014 22 913 526762 4818505 83 40
6:00:54 3/21/2011 3 21 2011 6 668 521586 4818487 198 40
6:00:55 2/3/2011 2 3 2011 6 647 521908 4818488 197 40
6:00:54 2/5/2013 2 5 2013 6 680 524119 4818495 124 39
22:00:56 12/31/2009 12 31 2009 22 632 523437 4818493 193 40
8:00:41 12/30/2008 12 30 2008 8 634 523501 4818494 193 40
12:00:54 1/18/2009 1 18 2009 12 635 522032 4818489 196 40
12:00:54 2/14/2010 2 14 2010 12 647 524635 4818498 86 40
12:00:47 1/3/2011 1 3 2011 12 639 522783 4818491 195 40
22:00:54 12/30/2013 12 30 2013 22 909 523504 4818494 193 40
18:00:54 1/11/2011 1 11 2011 18 657 522623 4818491 195 40
14:00:48 12/26/2012 12 26 2012 14 680 521411 4818487 198 40
14:00:53 4/10/2011 4 10 2011 14 801 522790 4818492 195 40
6:00:31 1/16/2014 1 16 2014 6 907 523228 4818493 193 40
10:00:43 4/23/2014 4 23 2014 10 908 521827 4818489 197 40
18:00:17 4/21/2011 4 21 2011 18 654 526046 4818504 84 40
18:00:47 3/21/2009 3 21 2009 18 644 522237 4818490 196 40
10:00:22 3/30/2012 3 30 2012 10 676 524543 4818498 86 40
14:00:42 2/22/2010 2 22 2010 14 640 525758 4818502 85 40
4:00:46 2/18/2011 2 18 2011 4 801 525455 4818501 88 40
8:00:19 3/31/2008 3 31 2008 8 637 523829 4818495 192 40
8:00:52 3/8/2014 3 8 2014 8 679 521467 4818488 198 40
4:00:44 1/5/2009 1 5 2009 4 635 521594 4818488 198 40
18:00:45 1/29/2011 1 29 2011 18 646 523458 4818494 193 40
18:00:23 1/11/2009 1 11 2009 18 632 523546 4818495 193 40
6:00:53 2/18/2011 2 18 2011 6 801 525453 4818502 88 40
6:00:26 2/26/2014 2 26 2014 6 679 521523 4818488 198 40
4:00:54 3/7/2014 3 7 2014 4 916 521557 4818488 198 40
0:00:42 2/8/2013 2 8 2013 0 675 524324 4818497 124 39
18:00:54 4/8/2009 4 8 2009 18 634 522569 4818491 195 40
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12:00:42 3/24/2010 3 24 2010 12 656 521154 4818487 199 40
14:00:47 1/23/2014 1 23 2014 14 907 524237 4818497 124 39
6:00:31 3/8/2010 3 8 2010 6 638 524967 4818500 87 40
8:00:48 4/16/2009 4 16 2009 8 643 524164 4818497 124 39
6:00:53 3/31/2008 3 31 2008 6 636 521784 4818489 197 40
22:00:48 2/7/2013 2 7 2013 22 675 524316 4818498 124 39
22:00:30 3/22/2009 3 22 2009 22 648 524105 4818497 124 39
0:00:19 1/7/2010 1 7 2010 0 638 521741 4818489 197 40
6:01:24 1/5/2014 1 5 2014 6 909 523510 4818495 193 40
8:01:12 4/26/2011 4 26 2011 8 666 525833 4818503 85 40
8:00:53 1/5/2014 1 5 2014 8 909 523514 4818495 193 40
10:00:42 4/19/2013 4 19 2013 10 677 522308 4818491 196 40
0:00:37 12/9/2010 12 9 2010 0 654 523404 4818495 193 40
16:00:24 12/25/2013 12 25 2013 16 914 521104 4818487 199 40
18:00:25 1/4/2013 1 4 2013 18 665 524206 4818497 124 39
0:00:41 12/27/2012 12 27 2012 0 675 521735 4818489 197 40
20:00:22 4/28/2013 4 28 2013 20 658 524365 4818498 124 39
8:00:42 2/18/2009 2 18 2009 8 637 525880 4818504 85 40
8:01:01 4/5/2014 4 5 2014 8 907 522721 4818492 195 40
12:00:42 1/11/2011 1 11 2011 12 646 522322 4818491 196 40
18:00:18 2/6/2011 2 6 2011 18 654 523278 4818494 193 40
2:00:54 2/3/2011 2 3 2011 2 647 521905 4818490 197 40
14:01:14 1/10/2009 1 10 2009 14 635 523136 4818494 194 40
18:00:55 2/11/2010 2 11 2010 18 646 523507 4818495 193 40
12:00:25 4/6/2010 4 6 2010 12 647 522131 4818491 196 40
8:01:13 3/15/2014 3 15 2014 8 914 521776 4818490 197 40
2:00:50 12/31/2013 12 31 2013 2 907 523115 4818494 194 40
8:01:18 4/16/2009 4 16 2009 8 648 524328 4818498 124 39
16:00:44 3/15/2010 3 15 2010 16 646 521912 4818490 197 40
10:00:54 2/14/2011 2 14 2011 10 642 526065 4818505 84 40
10:00:54 1/29/2011 1 29 2011 10 655 521483 4818489 198 40
8:00:44 2/14/2011 2 14 2011 8 646 524422 4818499 86 40
8:00:44 12/23/2008 12 23 2008 8 635 524257 4818498 124 39
0:00:41 1/31/2011 1 31 2011 0 646 525265 4818502 88 40
12:00:53 3/3/2011 3 3 2011 12 655 522073 4818491 196 40
4:00:56 3/18/2010 3 18 2010 4 646 522028 4818491 196 40
18:00:47 12/29/2012 12 29 2012 18 680 523432 4818496 193 40
6:00:24 3/5/2010 3 5 2010 6 643 524968 4818501 87 40
6:00:54 11/29/2010 11 29 2010 6 654 522760 4818493 195 40
8:01:23 3/17/2010 3 17 2010 8 646 521890 4818490 197 40
10:01:42 1/22/2011 1 22 2011 10 646 521643 4818490 197 40
8:00:47 3/17/2010 3 17 2010 8 801 522065 4818491 196 40
10:00:52 1/7/2013 1 7 2013 10 663 524239 4818498 124 39
6:00:47 2/22/2010 2 22 2010 6 639 525497 4818503 88 40
8:00:54 3/17/2010 3 17 2010 8 640 522097 4818491 196 40
10:00:56 12/28/2009 12 28 2009 10 638 521571 4818489 198 40
4:00:48 2/3/2011 2 3 2011 4 647 521908 4818491 197 40
2:00:54 1/14/2014 1 14 2014 2 671 522995 4818494 194 40
22:00:53 3/14/2014 3 14 2014 22 918 526144 4818506 84 40
4:00:53 11/29/2010 11 29 2010 4 654 522758 4818494 195 40
14:00:42 12/28/2009 12 28 2009 14 638 521581 4818490 198 40
2:00:42 12/14/2011 12 14 2011 2 659 524656 4818500 86 40
8:00:47 1/4/2014 1 4 2014 8 909 524098 4818498 124 39
6:00:47 2/12/2010 2 12 2010 6 646 523443 4818496 193 40
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0:01:42 12/27/2009 12 27 2009 0 643 522852 4818494 194 40
0:00:47 2/12/2009 2 12 2009 0 637 525768 4818505 85 40
0:00:53 4/18/2009 4 18 2009 0 644 522832 4818494 194 40
12:00:47 2/26/2014 2 26 2014 12 916 522465 4818493 195 40
22:00:53 1/20/2011 1 20 2011 22 638 524060 4818498 124 39
4:00:41 3/20/2011 3 20 2011 4 668 521706 4818490 197 40
16:00:55 12/26/2012 12 26 2012 16 680 521415 4818489 198 40
2:00:21 12/27/2008 12 27 2008 2 632 521731 4818490 197 40
16:00:21 12/28/2008 12 28 2008 16 633 523537 4818497 193 40
22:00:49 4/17/2009 4 17 2009 22 644 522831 4818494 194 40
14:00:42 4/10/2011 4 10 2011 14 666 522672 4818494 195 40
18:00:53 3/1/2012 3 1 2012 18 665 521661 4818490 197 40
22:00:54 2/2/2011 2 2 2011 22 647 521892 4818491 197 40
18:00:59 3/2/2010 3 2 2010 18 640 522127 4818492 196 40
8:00:39 3/31/2008 3 31 2008 8 636 522194 4818492 196 40
10:00:53 3/26/2009 3 26 2009 10 648 521795 4818491 197 40
8:00:32 3/24/2014 3 24 2014 8 914 521840 4818491 197 40
8:00:20 3/24/2010 3 24 2010 8 638 521809 4818491 197 40
12:00:24 12/28/2009 12 28 2009 12 638 521572 4818490 198 40
12:00:42 12/29/2010 12 29 2010 12 642 523697 4818498 192 40
18:00:53 3/28/2010 3 28 2010 18 640 526235 4818507 84 40
12:00:27 11/27/2010 11 27 2010 12 801 521570 4818491 198 40
4:00:48 12/29/2009 12 29 2009 4 639 522598 4818494 195 40
8:00:51 2/15/2011 2 15 2011 8 801 525194 4818503 87 40
2:00:26 1/5/2012 1 5 2012 2 658 521641 4818491 197 40
10:00:31 3/22/2010 3 22 2010 10 641 522353 4818493 196 40
18:00:23 2/7/2009 2 7 2009 18 637 525067 4818503 87 40
0:00:54 2/23/2009 2 23 2009 0 632 524026 4818499 124 39
8:00:54 1/27/2010 1 27 2010 8 638 521461 4818490 198 40
8:00:42 2/5/2011 2 5 2011 8 654 524247 4818500 124 39
16:00:55 1/11/2013 1 11 2013 16 675 523616 4818498 192 40
16:00:56 4/2/2009 4 2 2009 16 644 521150 4818489 199 40
8:00:47 4/16/2009 4 16 2009 8 642 524349 4818500 124 39
12:00:14 12/28/2008 12 28 2008 12 633 523552 4818498 193 40
10:01:22 1/8/2010 1 8 2010 10 640 521840 4818492 197 40
22:00:47 1/20/2011 1 20 2011 22 650 524086 4818500 124 39
0:00:50 1/25/2010 1 25 2010 0 643 523510 4818498 193 40
22:00:55 4/15/2009 4 15 2009 22 644 525550 4818505 88 40
22:00:17 3/12/2014 3 12 2014 22 914 521442 4818491 198 40
0:00:53 1/5/2009 1 5 2009 0 635 521595 4818491 198 40
18:00:41 1/31/2012 1 31 2012 18 663 522055 4818493 196 40
4:00:42 12/7/2010 12 7 2010 4 801 523508 4818498 193 40
22:00:25 3/22/2014 3 22 2014 22 908 522393 4818494 196 40
0:00:47 3/15/2010 3 15 2010 0 650 526128 4818508 84 40
4:00:49 1/5/2012 1 5 2012 4 658 521641 4818492 197 40
6:00:54 2/22/2010 2 22 2010 6 638 524543 4818502 86 40
14:00:47 2/7/2014 2 7 2014 14 916 523184 4818497 194 40
22:00:48 2/7/2013 2 7 2013 22 663 524303 4818501 124 39
8:00:56 4/10/2011 4 10 2011 8 658 522498 4818495 195 40
22:00:23 4/11/2010 4 11 2010 22 639 522749 4818496 195 40
8:00:49 2/25/2014 2 25 2014 8 907 524731 4818503 86 40
22:00:47 2/20/2010 2 20 2010 22 633 525390 4818505 88 40
18:00:42 4/26/2011 4 26 2011 18 667 525243 4818504 88 40
18:00:55 2/1/2010 2 1 2010 18 640 522789 4818496 195 40
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8:00:54 3/12/2009 3 12 2009 8 640 521891 4818493 197 40
0:00:41 2/4/2013 2 4 2013 0 663 523411 4818498 193 40
10:00:13 12/28/2013 12 28 2013 10 671 521649 4818492 197 40
20:00:48 2/27/2013 2 27 2013 20 663 523174 4818497 194 40
18:00:41 1/7/2012 1 7 2012 18 663 521315 4818491 198 40
16:00:44 12/28/2012 12 28 2012 16 663 521978 4818493 197 40
18:00:41 2/18/2009 2 18 2009 18 633 522023 4818493 196 40
18:00:53 2/11/2009 2 11 2009 18 633 525530 4818506 88 40
18:00:54 2/20/2010 2 20 2010 18 633 525391 4818505 88 40
4:00:54 3/29/2009 3 29 2009 4 648 523462 4818498 193 40
18:00:26 3/22/2009 3 22 2009 18 633 524492 4818502 86 40
2:00:47 12/29/2013 12 29 2013 2 908 523553 4818499 193 40
6:00:54 12/22/2009 12 22 2009 6 640 523437 4818498 193 40
6:00:47 4/15/2011 4 15 2011 6 650 525508 4818506 88 40
4:00:50 11/21/2010 11 21 2010 4 643 522794 4818496 195 40
0:00:47 2/3/2011 2 3 2011 0 647 521890 4818493 197 40
4:00:56 1/13/2010 1 13 2010 4 646 522896 4818497 194 40
6:00:16 3/28/2011 3 28 2011 6 668 524426 4818502 86 40
12:00:48 12/18/2009 12 18 2009 12 640 523744 4818500 192 40
2:00:54 12/21/2009 12 21 2009 2 640 525645 4818507 85 40
14:00:47 2/15/2014 2 15 2014 14 918 525979 4818508 85 40
22:00:44 4/20/2011 4 20 2011 22 669 526038 4818508 84 40
22:00:53 12/16/2013 12 16 2013 22 671 524242 4818501 124 39
0:00:55 12/27/2008 12 27 2008 0 632 521727 4818493 197 40
0:00:56 2/8/2013 2 8 2013 0 663 524301 4818502 124 39
8:00:55 3/31/2011 3 31 2011 8 650 524033 4818501 124 39
6:01:12 4/15/2011 4 15 2011 6 666 525827 4818508 85 40
0:00:15 3/12/2009 3 12 2009 0 637 523126 4818498 194 40
2:00:55 12/1/2010 12 1 2010 2 638 523412 4818499 193 40
6:00:54 12/10/2010 12 10 2010 6 642 525335 4818506 88 40
12:00:49 3/26/2010 3 26 2010 12 642 526015 4818509 85 40
0:00:42 3/22/2009 3 22 2009 0 644 522237 4818495 196 40
20:01:09 1/1/2014 1 1 2014 20 909 523497 4818499 193 40
8:00:49 1/12/2011 1 12 2011 8 657 522612 4818496 195 40
4:00:54 3/27/2008 3 27 2008 4 635 521672 4818493 197 40
8:00:47 11/25/2010 11 25 2010 8 647 522254 4818495 196 40
18:00:55 1/20/2011 1 20 2011 18 650 524094 4818501 124 39
8:00:41 3/16/2010 3 16 2010 8 647 521960 4818494 197 40
8:00:12 2/3/2010 2 3 2010 8 633 523458 4818499 193 40
22:00:48 1/24/2010 1 24 2010 22 643 523506 4818499 193 40
4:00:43 12/14/2011 12 14 2011 4 659 524668 4818504 86 40
0:00:54 12/30/2009 12 30 2009 0 641 520479 4818490 200 39
8:00:56 1/22/2010 1 22 2010 8 638 522760 4818497 195 40
18:00:44 3/5/2012 3 5 2012 18 666 523571 4818500 193 40
20:00:54 1/31/2012 1 31 2012 20 663 522082 4818495 196 40
4:01:15 3/12/2009 3 12 2009 4 638 522122 4818495 196 40
16:01:33 1/16/2011 1 16 2011 16 647 523778 4818501 192 40
20:00:54 3/27/2012 3 27 2012 20 663 522882 4818497 194 40
16:00:16 2/3/2011 2 3 2011 16 801 522597 4818496 195 40
10:00:20 3/4/2009 3 4 2009 10 633 522444 4818496 195 40
6:00:47 1/9/2014 1 9 2014 6 679 523423 4818499 193 40
18:00:56 1/7/2013 1 7 2013 18 679 521386 4818493 198 40
6:00:42 3/8/2010 3 8 2010 6 640 525584 4818507 88 40
12:00:54 12/28/2008 12 28 2008 12 635 523575 4818500 193 40
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18:00:55 12/11/2010 12 11 2010 18 655 525383 4818507 88 40
22:00:24 4/8/2009 4 8 2009 22 646 522742 4818497 195 40
6:00:41 1/27/2010 1 27 2010 6 638 521463 4818493 198 40
8:00:44 2/14/2014 2 14 2014 8 908 525547 4818507 88 40
22:00:41 1/18/2013 1 18 2013 22 679 521175 4818492 199 40
8:00:25 4/8/2014 4 8 2014 8 914 521401 4818493 198 40
6:01:25 12/7/2010 12 7 2010 6 801 523509 4818500 193 40
6:00:26 2/18/2009 2 18 2009 6 637 525879 4818509 85 40
2:00:56 12/25/2011 12 25 2011 2 641 521179 4818492 199 40
22:00:17 4/8/2009 4 8 2009 22 634 522579 4818497 195 40
6:00:33 2/25/2014 2 25 2014 6 907 524733 4818505 86 40
12:00:54 3/19/2011 3 19 2011 12 665 521472 4818493 198 40
4:00:51 12/15/2008 12 15 2008 4 633 523631 4818501 192 40
22:00:29 3/21/2014 3 21 2014 22 916 525849 4818509 85 40
2:00:53 2/28/2010 2 28 2010 2 642 525393 4818507 88 40
0:00:53 12/29/2013 12 29 2013 0 908 523634 4818501 192 40
14:01:23 3/19/2013 3 19 2013 14 677 522230 4818496 196 40
22:00:54 12/16/2013 12 16 2013 22 907 524655 4818505 86 40
6:00:53 1/21/2011 1 21 2011 6 801 524010 4818502 192 40
18:00:41 3/24/2011 3 24 2011 18 661 522600 4818497 195 40
6:00:36 4/10/2011 4 10 2011 6 663 521827 4818495 197 40
0:00:20 12/16/2013 12 16 2013 0 907 523420 4818500 193 40
14:00:50 1/9/2014 1 9 2014 14 907 524152 4818503 124 39
10:01:15 2/8/2011 2 8 2011 10 638 525372 4818507 88 40
2:00:50 2/15/2009 2 15 2009 2 637 525075 4818506 87 40
4:00:53 12/10/2010 12 10 2010 4 642 525329 4818507 88 40
4:00:54 2/25/2013 2 25 2013 4 663 523212 4818500 193 40
22:00:53 2/11/2009 2 11 2009 22 633 525576 4818508 88 40
8:00:56 4/19/2013 4 19 2013 8 677 522310 4818497 196 40
2:00:55 1/14/2010 1 14 2010 2 646 522895 4818499 194 40
2:00:24 4/22/2009 4 22 2009 2 634 522828 4818499 194 40
8:00:53 2/9/2013 2 9 2013 8 663 524145 4818503 124 39
22:00:47 3/28/2012 3 28 2012 22 670 523681 4818502 192 40
20:00:48 12/30/2013 12 30 2013 20 909 523509 4818501 193 40
8:00:54 2/15/2009 2 15 2009 8 637 525073 4818507 87 40
10:01:47 11/24/2010 11 24 2010 10 638 521803 4818495 197 40
0:01:11 3/13/2014 3 13 2014 0 914 521436 4818494 198 40
14:00:54 4/17/2012 4 17 2012 14 676 521792 4818495 197 40
14:00:47 2/4/2010 2 4 2010 14 640 521782 4818495 197 40
6:00:49 3/17/2010 3 17 2010 6 647 521488 4818495 198 40
10:00:56 1/27/2012 1 27 2012 10 665 521584 4818495 198 40
18:01:08 3/3/2012 3 3 2012 18 663 523129 4818500 194 40
16:00:20 3/29/2011 3 29 2011 16 658 522643 4818498 195 40
18:00:47 11/28/2010 11 28 2010 18 643 522807 4818499 195 40
2:00:53 2/25/2013 2 25 2013 2 663 523214 4818500 193 40
8:00:47 3/30/2010 3 30 2010 8 653 526140 4818511 84 40
8:00:23 4/10/2011 4 10 2011 8 801 522508 4818498 195 40
2:00:41 1/1/2013 1 1 2013 2 677 521997 4818497 197 40
4:00:40 1/14/2010 1 14 2010 4 646 522895 4818500 194 40
16:00:53 12/27/2010 12 27 2010 16 646 523707 4818502 192 40
22:00:36 1/10/2013 1 10 2013 22 675 523507 4818502 193 40
10:00:49 12/28/2008 12 28 2008 10 633 523551 4818502 193 40
16:00:55 12/18/2009 12 18 2009 16 640 523710 4818503 192 40
6:00:41 1/12/2011 1 12 2011 6 657 522608 4818499 195 40
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4:00:47 1/4/2014 1 4 2014 4 909 524077 4818504 124 39
10:00:53 1/23/2014 1 23 2014 10 907 524151 4818504 124 39
12:00:53 12/21/2010 12 21 2010 12 646 521654 4818496 197 40
6:00:23 4/10/2011 4 10 2011 6 659 521846 4818496 197 40
8:00:54 1/22/2010 1 22 2010 8 646 521504 4818495 198 40
12:00:43 1/11/2011 1 11 2011 12 654 524361 4818505 124 39
6:00:55 3/25/2010 3 25 2010 6 656 521713 4818496 197 40
8:00:54 1/7/2010 1 7 2010 8 638 521696 4818496 197 40
22:00:48 3/21/2009 3 21 2009 22 634 522581 4818499 195 40
22:00:53 2/23/2010 2 23 2010 22 640 523694 4818503 192 40
6:00:42 3/20/2013 3 20 2013 6 658 522247 4818498 196 40
8:00:54 3/23/2009 3 23 2009 8 648 522771 4818500 195 40
4:00:42 4/15/2011 4 15 2011 4 668 525511 4818510 88 40
22:00:55 1/12/2013 1 12 2013 22 665 521198 4818495 198 40
10:00:20 3/27/2008 3 27 2008 10 635 521726 4818496 197 40
18:00:56 1/16/2011 1 16 2011 18 642 524928 4818507 87 40
8:00:47 3/27/2014 3 27 2014 8 907 524292 4818505 124 39
6:00:46 3/17/2010 3 17 2010 6 646 521779 4818497 197 40
6:00:56 12/31/2009 12 31 2009 6 646 522816 4818500 194 40
18:00:53 3/10/2013 3 10 2013 18 663 524414 4818506 86 40
0:00:47 1/21/2014 1 21 2014 0 916 524187 4818505 124 39
6:00:54 1/14/2010 1 14 2010 6 646 522899 4818500 194 40
4:00:14 3/12/2009 3 12 2009 4 637 523195 4818501 194 40
6:00:54 2/14/2014 2 14 2014 6 907 525362 4818509 88 40
4:00:53 3/1/2014 3 1 2014 4 916 522360 4818499 196 40
0:00:14 2/15/2009 2 15 2009 0 637 525074 4818508 87 40
6:00:53 4/15/2011 4 15 2011 6 668 525516 4818510 88 40
0:00:41 4/26/2010 4 26 2010 0 646 522719 4818500 195 40
12:00:48 2/4/2009 2 4 2009 12 637 524228 4818505 124 39
0:00:53 2/12/2011 2 12 2011 0 639 523448 4818503 193 40
0:00:53 4/16/2009 4 16 2009 0 644 525553 4818510 88 40
0:00:48 11/24/2011 11 24 2011 0 665 521799 4818497 197 40
2:00:54 12/16/2013 12 16 2013 2 907 523423 4818503 193 40
2:00:23 3/23/2010 3 23 2010 2 642 524575 4818507 86 40
22:00:43 3/28/2012 3 28 2012 22 675 523537 4818503 193 40
16:00:46 2/23/2011 2 23 2011 16 657 522548 4818500 195 40
22:00:54 3/21/2009 3 21 2009 22 642 522365 4818499 196 40
2:00:20 2/18/2013 2 18 2013 2 663 523294 4818502 193 40
6:00:54 12/31/2013 12 31 2013 6 907 523218 4818502 193 40
12:00:47 3/19/2011 3 19 2011 12 659 521461 4818496 198 40
20:00:55 2/7/2013 2 7 2013 20 675 523761 4818504 192 40
14:00:23 2/4/2009 2 4 2009 14 637 524222 4818506 124 39
18:00:50 3/1/2010 3 1 2010 18 640 523662 4818504 192 40
22:00:53 12/13/2012 12 13 2012 22 680 524410 4818507 86 40
20:00:48 1/22/2012 1 22 2012 20 665 521555 4818497 198 40
0:00:44 3/17/2009 3 17 2009 0 633 523131 4818502 194 40
2:00:44 2/15/2009 2 15 2009 2 632 524989 4818509 87 40
6:01:30 1/4/2014 1 4 2014 6 909 524086 4818505 124 39
16:00:41 11/30/2010 11 30 2010 16 653 520864 4818495 199 40
6:00:53 2/11/2013 2 11 2013 6 663 524245 4818506 124 39
22:01:05 1/30/2011 1 30 2011 22 646 525267 4818510 88 40
22:00:47 12/8/2013 12 8 2013 22 907 525264 4818510 88 40
2:00:41 1/13/2010 1 13 2010 2 646 522869 4818501 194 40
16:00:53 3/17/2010 3 17 2010 16 639 522118 4818499 196 40
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6:00:54 1/22/2010 1 22 2010 6 646 521491 4818497 198 40
4:00:20 2/15/2009 2 15 2009 4 637 525066 4818509 87 40
8:00:43 5/1/2008 5 1 2008 8 634 522476 4818500 195 40
4:00:48 2/13/2014 2 13 2014 4 907 525353 4818510 88 40
14:00:42 1/27/2010 1 27 2010 14 638 521540 4818497 198 40
12:00:42 2/1/2012 2 1 2012 12 665 522093 4818499 196 40
10:00:53 4/19/2011 4 19 2011 10 668 524858 4818509 87 40
8:00:50 12/22/2010 12 22 2010 8 646 522884 4818502 194 40
8:00:53 1/4/2014 1 4 2014 8 911 524261 4818507 124 39
10:00:47 2/14/2010 2 14 2010 10 638 524383 4818507 124 39
6:01:24 2/15/2011 2 15 2011 6 642 525903 4818513 85 40
14:00:57 12/21/2010 12 21 2010 14 646 521662 4818498 197 40
22:00:48 2/3/2013 2 3 2013 22 663 523428 4818504 193 40
0:01:23 4/7/2014 4 7 2014 0 916 520804 4818495 199 40
8:01:11 1/25/2010 1 25 2010 8 643 523422 4818504 193 40
12:00:43 3/20/2010 3 20 2010 12 641 521299 4818497 198 40
0:00:56 1/21/2011 1 21 2011 0 650 524203 4818507 124 39
16:00:54 2/25/2014 2 25 2014 16 917 522307 4818500 196 40
18:00:59 2/24/2011 2 24 2011 18 646 523472 4818504 193 40
16:01:11 1/11/2011 1 11 2011 16 638 522683 4818502 195 40
6:00:47 2/20/2010 2 20 2010 6 639 525434 4818511 88 40
14:00:36 3/12/2010 3 12 2010 14 644 521368 4818497 198 40
18:00:53 3/26/2010 3 26 2010 18 640 526185 4818514 84 40
16:00:57 1/2/2014 1 2 2014 16 917 521270 4818497 198 40
4:00:51 1/21/2011 1 21 2011 4 801 524009 4818506 192 40
12:00:55 2/15/2010 2 15 2010 12 633 524057 4818507 124 39
14:00:54 3/12/2010 3 12 2010 14 638 521427 4818498 198 40
12:00:41 1/25/2014 1 25 2014 12 671 521887 4818499 197 40
8:01:11 2/7/2014 2 7 2014 8 916 524493 4818508 86 40
16:00:23 4/10/2011 4 10 2011 16 666 522673 4818502 195 40
2:00:55 2/8/2011 2 8 2011 2 639 524075 4818507 124 39
18:00:45 4/7/2011 4 7 2011 18 665 524264 4818507 124 39
0:00:55 1/14/2010 1 14 2010 0 646 522899 4818503 194 40
8:00:53 1/29/2011 1 29 2011 8 650 524839 4818510 87 40
18:00:53 2/22/2009 2 22 2009 18 632 523767 4818506 192 40
4:00:53 3/18/2014 3 18 2014 4 907 521815 4818499 197 40
18:01:12 2/1/2010 2 1 2010 18 638 523190 4818504 194 40
16:00:17 2/28/2009 2 28 2009 16 637 523637 4818505 192 40
12:00:53 1/5/2013 1 5 2013 12 675 524248 4818508 124 39
10:00:54 1/5/2013 1 5 2013 10 675 524251 4818508 124 39
6:00:35 11/30/2010 11 30 2010 6 646 525301 4818511 88 40
10:00:48 1/5/2013 1 5 2013 10 663 524296 4818508 124 39
18:00:47 12/8/2010 12 8 2010 18 801 523542 4818505 193 40
8:00:54 3/5/2011 3 5 2011 8 654 522061 4818500 196 40
18:01:12 4/24/2014 4 24 2014 18 917 523734 4818506 192 40
4:00:42 3/17/2010 3 17 2010 4 654 521683 4818499 197 40
22:00:54 11/18/2011 11 18 2011 22 665 524395 4818508 124 39
10:00:44 11/27/2010 11 27 2010 10 638 521768 4818499 197 40
2:00:53 4/5/2014 4 5 2014 2 907 522853 4818503 194 40
10:00:53 3/17/2010 3 17 2010 10 643 521937 4818500 197 40
14:00:49 12/28/2008 12 28 2008 14 633 523551 4818505 193 40
12:00:42 3/17/2010 3 17 2010 12 657 521871 4818500 197 40
12:01:28 3/5/2013 3 5 2013 12 677 522031 4818500 196 40
20:01:12 1/18/2013 1 18 2013 20 679 521170 4818497 199 40
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2:00:33 12/10/2010 12 10 2010 2 642 525274 4818512 88 40
2:00:42 2/18/2011 2 18 2011 2 646 524289 4818508 124 39
2:00:14 1/5/2009 1 5 2009 2 635 521575 4818499 198 40
10:00:41 1/21/2009 1 21 2009 10 633 521718 4818500 197 40
8:00:56 3/27/2009 3 27 2009 8 644 521843 4818500 197 40
4:00:48 2/11/2013 2 11 2013 4 663 524248 4818508 124 39
18:01:11 1/7/2011 1 7 2011 18 801 524067 4818508 124 39
14:00:35 12/18/2009 12 18 2009 14 640 523710 4818506 192 40
2:00:53 2/13/2014 2 13 2014 2 907 525354 4818512 88 40
6:00:25 3/24/2009 3 24 2009 6 633 521795 4818500 197 40
6:00:48 2/15/2009 2 15 2009 6 637 525074 4818511 87 40
4:00:49 3/13/2014 3 13 2014 4 679 522132 4818501 196 40
10:00:54 4/10/2011 4 10 2011 10 801 522439 4818502 195 40
2:00:49 1/12/2011 1 12 2011 2 641 522442 4818502 195 40
8:00:54 1/3/2014 1 3 2014 8 908 523469 4818506 193 40
18:00:41 3/26/2010 3 26 2010 18 655 525944 4818515 85 40
18:00:47 3/28/2011 3 28 2011 18 668 524931 4818511 87 40
12:00:53 2/11/2009 2 11 2009 12 634 525463 4818513 88 40
20:00:47 2/21/2014 2 21 2014 20 908 523407 4818506 193 40
18:00:53 3/2/2009 3 2 2009 18 633 522243 4818502 196 40
4:00:42 3/16/2014 3 16 2014 4 914 522135 4818501 196 40
4:00:53 12/11/2012 12 11 2012 4 675 525755 4818514 85 40
8:00:55 3/25/2014 3 25 2014 8 679 522492 4818503 195 40
4:00:54 1/13/2013 1 13 2013 4 665 521190 4818498 199 40
18:00:54 3/15/2009 3 15 2009 18 634 523470 4818506 193 40
6:00:55 12/14/2013 12 14 2013 6 917 521397 4818499 198 40
4:00:41 2/15/2009 2 15 2009 4 632 524983 4818512 87 40
16:00:51 1/14/2012 1 14 2012 16 665 526028 4818516 84 40
18:00:53 4/15/2008 4 15 2008 18 636 520965 4818498 199 40
12:00:24 4/25/2011 4 25 2011 12 658 525417 4818513 88 40
18:00:53 1/11/2010 1 11 2010 18 641 521456 4818500 198 40
12:00:54 4/18/2012 4 18 2012 12 676 521919 4818501 197 40
20:00:21 2/3/2013 2 3 2013 20 663 523426 4818506 193 40
8:00:52 4/17/2011 4 17 2011 8 666 525641 4818514 85 40
18:00:53 1/6/2010 1 6 2010 18 639 521499 4818500 198 40
2:00:53 1/13/2013 1 13 2013 2 665 521195 4818499 199 40
8:00:53 4/2/2014 4 2 2014 8 917 521952 4818501 197 40
2:00:53 1/14/2014 1 14 2014 2 917 523161 4818505 194 40
10:00:31 4/12/2012 4 12 2012 10 676 525771 4818515 85 40
10:00:42 1/3/2009 1 3 2009 10 633 524147 4818509 124 39
8:00:34 2/11/2013 2 11 2013 8 663 524235 4818509 124 39
20:00:41 1/12/2013 1 12 2013 20 665 521200 4818499 198 40
6:00:56 2/7/2010 2 7 2010 6 640 521463 4818500 198 40
14:01:06 12/28/2008 12 28 2008 14 635 523579 4818507 193 40
2:00:34 1/25/2010 1 25 2010 2 633 523467 4818507 193 40
14:00:54 3/16/2013 3 16 2013 14 679 521470 4818500 198 40
18:00:48 1/13/2010 1 13 2010 18 646 522368 4818503 196 40
6:00:54 3/5/2011 3 5 2011 6 654 522066 4818502 196 40
6:00:43 4/10/2008 4 10 2008 6 632 521679 4818501 197 40
10:00:25 4/16/2011 4 16 2011 10 661 522606 4818504 195 40
4:00:48 12/31/2009 12 31 2009 4 646 522854 4818505 194 40
16:00:37 3/3/2009 3 3 2009 16 633 522434 4818503 195 40
10:01:22 3/30/2008 3 30 2008 10 635 522149 4818503 196 40
6:00:45 2/2/2010 2 2 2010 6 640 523683 4818508 192 40
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10:00:53 4/2/2014 4 2 2014 10 917 521949 4818502 197 40
22:00:59 1/2/2013 1 2 2013 22 675 524534 4818511 86 40
18:00:41 2/9/2010 2 9 2010 18 633 525489 4818515 88 40
14:00:48 3/15/2009 3 15 2009 14 642 521288 4818500 198 40
20:00:50 3/1/2013 3 1 2013 20 663 523426 4818507 193 40
0:00:47 1/26/2010 1 26 2010 0 633 523514 4818507 193 40
22:00:42 3/25/2008 3 25 2008 22 636 523437 4818507 193 40
2:00:42 3/15/2011 3 15 2011 2 655 523190 4818506 194 40
20:00:53 2/7/2013 2 7 2013 20 663 523424 4818507 193 40
4:00:20 12/31/2008 12 31 2008 4 635 521992 4818502 197 40
0:00:54 1/13/2013 1 13 2013 0 665 521198 4818500 198 40
18:00:58 11/30/2010 11 30 2010 18 653 520919 4818499 199 40
16:00:54 3/24/2010 3 24 2010 16 643 520917 4818499 199 40
8:00:48 12/31/2013 12 31 2013 8 907 523233 4818507 193 40
6:00:37 2/25/2013 2 25 2013 6 663 523215 4818507 193 40
20:00:54 2/25/2014 2 25 2014 20 908 525344 4818514 88 40
20:00:54 1/15/2014 1 15 2014 20 679 523205 4818507 194 40
8:00:42 1/14/2014 1 14 2014 8 917 523165 4818507 194 40
14:00:20 1/11/2009 1 11 2009 14 635 524002 4818510 192 40
10:00:56 3/16/2010 3 16 2010 10 655 521838 4818502 197 40
4:00:23 2/22/2010 2 22 2010 4 638 524534 4818511 86 40
12:00:41 2/13/2010 2 13 2010 12 638 524488 4818511 86 40
6:00:38 4/5/2014 4 5 2014 6 907 522849 4818506 194 40
10:01:11 12/16/2010 12 16 2010 10 647 521479 4818501 198 40
18:00:54 1/12/2013 1 12 2013 18 665 521191 4818500 199 40
6:00:27 2/13/2014 2 13 2014 6 907 525355 4818515 88 40
18:00:41 3/15/2010 3 15 2010 18 639 521999 4818503 197 40
8:00:24 2/9/2009 2 9 2009 8 637 524642 4818512 86 40
6:01:11 1/4/2010 1 4 2010 6 639 524614 4818512 86 40
10:00:53 2/13/2014 2 13 2014 10 908 525115 4818514 87 40
2:00:53 12/31/2008 12 31 2008 2 635 522000 4818503 197 40
4:01:11 12/12/2012 12 12 2012 4 677 523311 4818507 193 40
6:00:54 2/15/2009 2 15 2009 6 632 524985 4818513 87 40
10:00:24 3/12/2010 3 12 2010 10 638 521449 4818501 198 40
18:00:54 3/28/2010 3 28 2010 18 642 525690 4818516 85 40
14:00:53 2/14/2011 2 14 2011 14 801 525959 4818517 85 40
12:00:54 12/27/2010 12 27 2010 12 646 523642 4818509 192 40
4:00:43 12/27/2008 12 27 2008 4 632 521685 4818502 197 40
10:00:53 3/29/2011 3 29 2011 10 666 522323 4818504 196 40
18:00:41 3/29/2011 3 29 2011 18 659 525507 4818516 88 40
10:00:41 2/15/2009 2 15 2009 10 634 525790 4818517 85 40
4:00:53 4/5/2014 4 5 2014 4 907 522851 4818506 194 40
6:00:55 12/25/2013 12 25 2013 6 914 521067 4818500 199 40
18:00:56 12/21/2009 12 21 2009 18 639 521227 4818501 198 40
0:00:47 4/30/2009 4 30 2009 0 645 526059 4818518 84 40
12:00:47 1/8/2010 1 8 2010 12 638 521851 4818503 197 40
18:01:11 2/5/2011 2 5 2011 18 801 523273 4818508 193 40
8:00:53 3/24/2014 3 24 2014 8 917 522027 4818504 196 40
12:00:41 4/26/2011 4 26 2011 12 664 524435 4818512 86 40
0:00:50 2/8/2013 2 8 2013 0 679 524305 4818511 124 39
16:00:40 2/11/2013 2 11 2013 16 679 525046 4818514 87 40
18:00:54 3/18/2008 3 18 2008 18 632 523200 4818508 194 40
4:00:49 12/11/2012 12 11 2012 4 677 525762 4818517 85 40
6:00:53 1/22/2010 1 22 2010 6 638 522750 4818506 195 40
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0:00:53 11/28/2010 11 28 2010 0 657 520551 4818499 200 39
16:00:54 3/8/2013 3 8 2013 16 671 521573 4818502 198 40
0:00:20 3/22/2009 3 22 2009 0 638 522257 4818505 196 40
2:00:47 1/26/2010 1 26 2010 2 633 523511 4818509 193 40
6:00:53 3/16/2014 3 16 2014 6 914 522127 4818504 196 40
8:01:17 1/9/2014 1 9 2014 8 679 523416 4818509 193 40
18:00:41 12/8/2010 12 8 2010 18 650 523503 4818509 193 40
8:00:53 4/4/2008 4 4 2008 8 637 522271 4818505 196 40
0:00:27 2/15/2009 2 15 2009 0 632 524971 4818514 87 40
18:00:41 3/24/2009 3 24 2009 18 634 520592 4818499 200 39
0:00:56 3/14/2011 3 14 2011 0 650 523167 4818508 194 40
16:00:41 3/31/2011 3 31 2011 16 801 521605 4818503 197 40
14:00:48 2/2/2013 2 2 2013 14 679 524250 4818512 124 39
18:00:59 1/2/2013 1 2 2013 18 675 524536 4818513 86 40
10:00:49 3/24/2010 3 24 2010 10 638 521808 4818503 197 40
4:00:37 12/15/2013 12 15 2013 4 909 525195 4818515 87 40
8:00:38 3/17/2010 3 17 2010 8 657 521783 4818503 197 40
18:00:54 2/18/2013 2 18 2013 18 679 523163 4818508 194 40
22:00:53 3/15/2010 3 15 2010 22 647 520847 4818501 199 40
6:01:20 3/6/2012 3 6 2012 6 666 523465 4818509 193 40
22:00:53 12/8/2010 12 8 2010 22 650 523505 4818509 193 40
20:00:53 4/20/2014 4 20 2014 20 908 521338 4818502 198 40
22:00:41 12/18/2009 12 18 2009 22 640 523299 4818509 193 40
4:01:24 1/9/2014 1 9 2014 4 679 523417 4818509 193 40
2:00:18 11/24/2010 11 24 2010 2 641 524462 4818513 86 40
14:00:46 3/16/2013 3 16 2013 14 658 521488 4818503 198 40
22:00:53 1/6/2010 1 6 2010 22 638 521723 4818503 197 40
6:00:49 12/21/2013 12 21 2013 6 911 525182 4818516 87 40
4:00:50 1/25/2010 1 25 2010 4 633 523466 4818509 193 40
10:00:26 3/22/2008 3 22 2008 10 632 521647 4818503 197 40
2:00:43 3/31/2008 3 31 2008 2 632 523435 4818509 193 40
0:01:15 12/29/2009 12 29 2009 0 640 522036 4818505 196 40
12:00:56 4/16/2011 4 16 2011 12 663 522732 4818507 195 40
16:00:20 4/5/2011 4 5 2011 16 658 526569 4818521 83 40
0:00:54 1/3/2010 1 3 2010 0 638 524296 4818513 124 39
4:00:54 2/24/2010 2 24 2010 4 640 523515 4818510 193 40
18:00:53 1/9/2014 1 9 2014 18 679 523877 4818511 192 40
2:00:41 2/14/2010 2 14 2010 2 640 523301 4818509 193 40
4:00:55 3/20/2011 3 20 2011 4 801 521587 4818504 198 40
2:00:53 2/12/2011 2 12 2011 2 639 523450 4818510 193 40
14:00:53 2/14/2011 2 14 2011 14 639 526034 4818519 84 40
22:00:50 2/1/2010 2 1 2010 22 638 523191 4818509 194 40
4:01:17 4/3/2014 4 3 2014 4 679 525032 4818516 87 40
8:00:53 3/3/2014 3 3 2014 8 908 523562 4818510 193 40
18:00:56 12/8/2012 12 8 2012 18 671 526396 4818521 84 40
12:00:47 12/16/2010 12 16 2010 12 647 521474 4818503 198 40
22:00:44 3/28/2008 3 28 2008 22 633 523509 4818510 193 40
12:00:18 3/24/2010 3 24 2010 12 657 521153 4818502 199 40
16:00:54 3/27/2012 3 27 2012 16 663 522517 4818507 195 40
8:00:54 12/30/2013 12 30 2013 8 908 523186 4818509 194 40
8:00:42 3/17/2010 3 17 2010 8 641 521887 4818505 197 40
8:00:55 12/28/2010 12 28 2010 8 646 523800 4818511 192 40
0:00:34 12/31/2008 12 31 2008 0 635 522000 4818505 197 40
8:00:42 12/19/2013 12 19 2013 8 914 521472 4818504 198 40
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8:00:52 3/30/2008 3 30 2008 8 635 522246 4818506 196 40
6:00:28 4/1/2014 4 1 2014 6 909 521767 4818505 197 40
18:01:16 12/19/2013 12 19 2013 18 907 526350 4818521 84 40
12:00:56 2/10/2010 2 10 2010 12 643 524567 4818514 86 40
18:00:56 3/17/2013 3 17 2013 18 663 522657 4818508 195 40
10:01:13 2/25/2010 2 25 2010 10 640 525487 4818518 88 40
18:00:46 4/8/2012 4 8 2012 18 672 524638 4818515 86 40
10:00:44 12/20/2008 12 20 2008 10 633 525856 4818519 85 40
18:00:56 3/21/2009 3 21 2009 18 642 522370 4818507 196 40
4:00:14 12/31/2009 12 31 2009 4 641 523221 4818510 193 40
6:00:47 2/4/2013 2 4 2013 6 663 523352 4818510 193 40
2:00:54 2/23/2010 2 23 2010 2 643 525324 4818518 88 40
22:00:41 3/13/2011 3 13 2011 22 650 523172 4818510 194 40
6:00:53 3/1/2014 3 1 2014 6 918 524716 4818515 86 40
6:00:54 3/13/2014 3 13 2014 6 679 522127 4818506 196 40
2:00:30 1/31/2011 1 31 2011 2 642 525189 4818517 87 40
10:00:41 1/19/2013 1 19 2013 10 679 521669 4818505 197 40
8:00:43 4/25/2014 4 25 2014 8 917 522416 4818507 195 40
2:00:47 12/29/2009 12 29 2009 2 641 520478 4818501 200 39
18:00:55 2/14/2013 2 14 2013 18 680 523571 4818511 193 40
18:00:54 12/26/2008 12 26 2008 18 632 521472 4818504 198 40
4:00:47 4/11/2011 4 11 2011 4 666 521435 4818504 198 40
10:00:54 3/13/2009 3 13 2009 10 634 521743 4818505 197 40
8:00:30 1/13/2012 1 13 2012 8 663 525580 4818519 88 40
14:00:48 4/1/2009 4 1 2009 14 633 522476 4818508 195 40
10:00:26 4/23/2011 4 23 2011 10 663 521070 4818503 199 40
22:00:53 4/10/2011 4 10 2011 22 666 521426 4818505 198 40
16:00:54 1/2/2014 1 2 2014 16 671 521144 4818504 199 40
0:00:13 3/22/2009 3 22 2009 0 642 522351 4818508 196 40
18:00:30 2/23/2014 2 23 2014 18 907 523789 4818513 192 40
0:00:50 1/31/2011 1 31 2011 0 642 525189 4818518 87 40
8:01:23 1/30/2009 1 30 2009 8 633 524555 4818516 86 40
6:00:33 12/27/2008 12 27 2008 6 632 521698 4818506 197 40
18:01:24 2/13/2010 2 13 2010 18 646 524134 4818514 124 39
10:01:54 2/8/2014 2 8 2014 10 908 525274 4818518 88 40
6:00:41 3/19/2011 3 19 2011 6 658 522026 4818507 196 40
6:00:47 2/24/2010 2 24 2010 6 640 523515 4818512 193 40
8:00:53 2/18/2011 2 18 2011 8 642 525529 4818519 88 40
22:00:33 2/2/2010 2 2 2010 22 633 523561 4818512 193 40
2:00:42 1/19/2010 1 19 2010 2 633 521411 4818505 198 40
22:00:54 2/20/2010 2 20 2010 22 646 525380 4818519 88 40
20:00:54 3/19/2013 3 19 2013 20 677 521392 4818505 198 40
22:00:43 4/10/2009 4 10 2009 22 644 524644 4818516 86 40
2:00:44 1/10/2014 1 10 2014 2 679 523867 4818514 192 40
14:00:54 1/12/2011 1 12 2011 14 650 524373 4818515 124 39
0:00:50 1/10/2014 1 10 2014 0 679 523870 4818514 192 40
8:01:50 2/2/2010 2 2 2010 8 640 523799 4818513 192 40
4:00:47 1/12/2011 1 12 2011 4 801 522660 4818510 195 40
12:00:48 1/22/2011 1 22 2011 12 642 525093 4818518 87 40
18:00:48 1/11/2011 1 11 2011 18 642 525129 4818519 87 40
22:00:53 2/25/2013 2 25 2013 22 666 523517 4818513 193 40
14:00:47 4/18/2012 4 18 2012 14 676 521919 4818507 197 40
22:00:53 3/28/2012 3 28 2012 22 676 523657 4818513 192 40
22:00:53 3/24/2008 3 24 2008 22 636 523487 4818513 193 40
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18:00:48 11/21/2010 11 21 2010 18 643 522563 4818510 195 40
0:00:26 1/19/2010 1 19 2010 0 633 521411 4818506 198 40
6:00:54 1/12/2011 1 12 2011 6 801 522662 4818510 195 40
6:01:12 11/24/2013 11 24 2013 6 914 522051 4818508 196 40
20:00:56 3/29/2014 3 29 2014 20 918 525558 4818520 88 40
18:00:41 2/28/2009 2 28 2009 18 637 523646 4818513 192 40
4:00:53 4/25/2011 4 25 2011 4 669 524714 4818517 86 40
0:00:47 2/25/2013 2 25 2013 0 663 523137 4818512 194 40
4:00:26 11/22/2011 11 22 2011 4 662 521736 4818507 197 40
10:00:20 4/28/2011 4 28 2011 10 655 522402 4818509 196 40
8:00:55 12/27/2008 12 27 2008 8 632 521699 4818507 197 40
10:00:23 4/16/2011 4 16 2011 10 663 522477 4818510 195 40
22:00:44 2/7/2013 2 7 2013 22 679 524311 4818516 124 39
12:00:53 12/27/2012 12 27 2012 12 680 521369 4818506 198 40
10:00:42 12/25/2011 12 25 2011 10 658 521531 4818507 198 40
12:00:53 3/16/2009 3 16 2009 12 639 522511 4818510 195 40
12:00:28 11/25/2010 11 25 2010 12 641 521392 4818506 198 40
18:00:43 3/8/2011 3 8 2011 18 650 523228 4818512 193 40
8:00:40 12/29/2009 12 29 2009 8 639 522406 4818509 195 40
22:00:50 3/21/2009 3 21 2009 22 638 522254 4818509 196 40
6:00:43 2/24/2011 2 24 2011 6 657 521991 4818508 197 40
8:00:47 12/22/2008 12 22 2008 8 634 524574 4818517 86 40
22:00:53 1/3/2014 1 3 2014 22 679 520845 4818504 199 40
4:01:11 3/5/2011 3 5 2011 4 654 522062 4818508 196 40
6:00:54 11/28/2010 11 28 2010 6 657 520580 4818504 200 39
2:00:59 12/31/2009 12 31 2009 2 638 523184 4818512 194 40
8:00:58 4/3/2012 4 3 2012 8 657 520925 4818505 199 40
6:00:54 12/7/2010 12 7 2010 6 655 525559 4818521 88 40
10:00:41 3/11/2012 3 11 2012 10 658 521504 4818507 198 40
18:00:56 1/25/2010 1 25 2010 18 633 523498 4818513 193 40
4:00:51 12/31/2009 12 31 2009 4 639 523679 4818514 192 40
0:00:48 3/13/2014 3 13 2014 0 909 522190 4818509 196 40
0:00:41 3/26/2008 3 26 2008 0 636 523440 4818513 193 40
8:00:49 11/17/2010 11 17 2010 8 654 524205 4818516 124 39
16:00:15 3/6/2009 3 6 2009 16 637 523538 4818514 193 40
18:00:53 3/22/2013 3 22 2013 18 677 520816 4818505 199 40
0:00:20 1/7/2010 1 7 2010 0 647 521445 4818507 198 40
2:00:55 1/9/2014 1 9 2014 2 679 523434 4818513 193 40
18:00:47 1/14/2010 1 14 2010 18 646 522363 4818510 196 40
6:00:54 4/25/2011 4 25 2011 6 669 524710 4818518 86 40
18:00:35 2/11/2011 2 11 2011 18 801 523129 4818512 194 40
14:00:54 2/5/2013 2 5 2013 14 680 524763 4818518 86 40
18:00:48 1/17/2011 1 17 2011 18 638 523500 4818514 193 40
22:00:48 12/17/2013 12 17 2013 22 909 524659 4818518 86 40
10:00:43 4/11/2011 4 11 2011 10 659 522203 4818510 196 40
16:00:44 2/10/2010 2 10 2010 16 643 524569 4818518 86 40
18:00:48 3/28/2011 3 28 2011 18 669 524979 4818519 87 40
8:00:23 4/17/2011 4 17 2011 8 661 522136 4818509 196 40
16:00:27 12/28/2012 12 28 2012 16 680 521871 4818509 197 40
4:00:56 4/21/2010 4 21 2010 4 639 524734 4818519 86 40
2:01:00 3/24/2009 3 24 2009 2 647 522371 4818510 196 40
2:00:44 12/29/2013 12 29 2013 2 658 522882 4818512 194 40
22:00:53 2/21/2014 2 21 2014 22 908 523411 4818514 193 40
8:00:54 12/4/2012 12 4 2012 8 670 525770 4818523 85 40
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0:00:15 12/26/2009 12 26 2009 0 646 522750 4818512 195 40
6:00:44 3/5/2011 3 5 2011 6 647 522016 4818509 196 40
18:00:48 2/13/2010 2 13 2010 18 639 524427 4818518 86 40
20:00:41 12/22/2012 12 22 2012 20 663 522369 4818511 196 40
0:00:49 1/13/2010 1 13 2010 0 646 522900 4818512 194 40
10:01:12 12/27/2010 12 27 2010 10 646 523593 4818515 193 40
14:00:53 12/28/2012 12 28 2012 14 680 521870 4818509 197 40
12:00:55 1/1/2013 1 1 2013 12 671 521873 4818509 197 40
18:00:53 3/27/2014 3 27 2014 18 916 526403 4818525 84 40
18:00:54 2/5/2011 2 5 2011 18 801 523303 4818514 193 40
18:00:47 3/26/2011 3 26 2011 18 667 525011 4818520 87 40
6:00:53 1/25/2010 1 25 2010 6 633 523470 4818515 193 40
14:00:54 1/10/2012 1 10 2012 14 663 524138 4818517 124 39
18:00:47 3/18/2008 3 18 2008 18 635 523693 4818516 192 40
12:00:41 12/23/2008 12 23 2008 12 633 524225 4818518 124 39
2:00:53 12/31/2009 12 31 2009 2 641 523182 4818514 194 40
12:00:45 1/31/2012 1 31 2012 12 665 521948 4818510 197 40
8:00:31 12/28/2009 12 28 2009 8 647 521319 4818508 198 40
14:01:08 2/28/2014 2 28 2014 14 916 522372 4818511 196 40
10:00:50 2/14/2010 2 14 2010 10 639 524554 4818519 86 40
10:00:23 4/11/2011 4 11 2011 10 658 522276 4818511 196 40
8:00:50 2/3/2011 2 3 2011 8 657 521904 4818510 197 40
16:00:33 1/3/2011 1 3 2011 16 639 521280 4818508 198 40
12:00:56 2/17/2013 2 17 2013 12 666 526120 4818525 84 40
20:01:12 3/19/2013 3 19 2013 20 679 521436 4818509 198 40
16:00:17 3/25/2008 3 25 2008 16 631 523007 4818514 194 40
0:00:27 12/29/2013 12 29 2013 0 679 523478 4818516 193 40
0:00:53 1/25/2010 1 25 2010 0 633 523464 4818516 193 40
14:00:42 2/10/2010 2 10 2010 14 643 524564 4818519 86 40
20:00:29 2/21/2014 2 21 2014 20 907 523427 4818515 193 40
4:00:52 12/31/2009 12 31 2009 4 644 523668 4818516 192 40
4:00:51 3/5/2011 3 5 2011 4 641 521953 4818511 197 40
18:00:41 3/23/2009 3 23 2009 18 647 522728 4818513 195 40
10:00:48 2/22/2010 2 22 2010 10 638 525816 4818524 85 40
8:00:53 1/9/2011 1 9 2011 8 801 524039 4818518 124 39
22:00:41 3/1/2013 3 1 2013 22 663 523428 4818516 193 40
10:01:12 12/27/2012 12 27 2012 10 680 521372 4818509 198 40
6:00:42 4/15/2012 4 15 2012 6 671 522321 4818512 196 40
2:01:24 4/11/2011 4 11 2011 2 666 521430 4818509 198 40
2:00:54 1/1/2011 1 1 2011 2 801 521099 4818508 199 40
8:00:52 3/1/2014 3 1 2014 8 679 522318 4818512 196 40
12:00:48 2/15/2014 2 15 2014 12 918 526104 4818526 84 40
2:00:42 3/19/2010 3 19 2010 2 640 522799 4818514 195 40
20:00:54 3/3/2012 3 3 2012 20 663 523190 4818515 194 40
14:00:41 1/4/2013 1 4 2013 14 663 524255 4818519 124 39
22:00:30 1/9/2014 1 9 2014 22 679 523866 4818518 192 40
18:00:42 1/20/2011 1 20 2011 18 642 524250 4818519 124 39
0:00:47 4/11/2009 4 11 2009 0 644 524643 4818521 86 40
18:00:23 4/7/2009 4 7 2009 18 642 525745 4818525 85 40
6:00:48 1/8/2010 1 8 2010 6 641 520759 4818508 200 39
4:00:43 12/28/2009 12 28 2009 4 643 521448 4818510 198 40
8:00:41 2/25/2012 2 25 2012 8 665 522033 4818512 196 40
22:00:49 2/2/2011 2 2 2011 22 657 521903 4818511 197 40
18:00:44 12/18/2009 12 18 2009 18 640 523290 4818516 193 40
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18:00:57 3/31/2009 3 31 2009 18 645 523666 4818517 192 40
4:00:43 2/26/2010 2 26 2010 4 633 522895 4818515 194 40
6:00:36 2/25/2011 2 25 2011 6 642 523511 4818517 193 40
14:00:48 12/27/2012 12 27 2012 14 680 521367 4818510 198 40
18:00:53 3/12/2009 3 12 2009 18 637 523415 4818517 193 40
8:00:54 1/12/2011 1 12 2011 8 801 522661 4818514 195 40
18:00:47 12/30/2009 12 30 2009 18 644 522711 4818514 195 40
2:00:54 2/24/2010 2 24 2010 2 640 523517 4818517 193 40
16:00:49 3/4/2011 3 4 2011 16 650 522441 4818513 195 40
12:00:36 1/20/2009 1 20 2009 12 633 521438 4818510 198 40
8:00:53 1/25/2010 1 25 2010 8 633 523460 4818517 193 40
18:00:47 2/20/2010 2 20 2010 18 646 525378 4818524 88 40
22:00:11 4/22/2008 4 22 2008 22 636 522405 4818513 196 40
20:00:53 1/9/2014 1 9 2014 20 679 523865 4818518 192 40
16:00:30 2/27/2009 2 27 2009 16 637 523817 4818518 192 40
0:00:38 2/22/2014 2 22 2014 0 907 523425 4818517 193 40
0:00:30 4/4/2011 4 4 2011 0 659 524717 4818521 86 40
2:00:42 2/3/2011 2 3 2011 2 657 521905 4818512 197 40
6:00:50 4/11/2011 4 11 2011 6 666 521428 4818510 198 40
8:00:31 4/11/2011 4 11 2011 8 666 522589 4818514 195 40
10:02:11 2/17/2011 2 17 2011 10 642 525688 4818525 85 40
8:00:23 3/15/2009 3 15 2009 8 633 522259 4818513 196 40
4:00:53 2/20/2010 2 20 2010 4 639 525431 4818524 88 40
0:00:55 3/4/2012 3 4 2012 0 663 523188 4818516 194 40
4:00:48 3/15/2011 3 15 2011 4 650 523197 4818516 194 40
12:00:35 12/25/2013 12 25 2013 12 907 522519 4818514 195 40
8:00:54 2/28/2011 2 28 2011 8 646 522042 4818513 196 40
18:00:48 2/23/2011 2 23 2011 18 647 523152 4818516 194 40
18:00:54 1/31/2010 1 31 2010 18 640 522254 4818513 196 40
2:00:42 11/28/2010 11 28 2010 2 657 520571 4818508 200 39
14:00:48 1/10/2011 1 10 2011 14 801 524758 4818522 86 40
14:00:24 2/17/2013 2 17 2013 14 666 526134 4818527 84 40
4:00:43 1/18/2009 1 18 2009 4 632 520597 4818508 200 39
8:00:41 12/31/2009 12 31 2009 8 646 522845 4818515 194 40
22:00:47 2/21/2014 2 21 2014 22 907 523427 4818517 193 40
16:00:20 2/13/2010 2 13 2010 16 638 524541 4818522 86 40
18:00:48 1/29/2009 1 29 2009 18 633 524672 4818522 86 40
16:00:24 1/31/2012 1 31 2012 16 663 522037 4818513 196 40
18:00:55 3/13/2011 3 13 2011 18 650 523182 4818517 194 40
12:00:56 3/14/2014 3 14 2014 12 914 521727 4818512 197 40
18:01:30 3/24/2010 3 24 2010 18 651 522391 4818514 196 40
16:01:12 2/19/2010 2 19 2010 16 633 525380 4818525 88 40
14:00:23 3/17/2010 3 17 2010 14 657 521985 4818513 197 40
2:00:39 3/14/2011 3 14 2011 2 650 523171 4818517 194 40
8:01:12 3/15/2010 3 15 2010 8 643 521955 4818513 197 40
6:00:53 4/5/2009 4 5 2009 6 637 521471 4818511 198 40
0:00:47 10/27/2008 10 27 2008 0 637 522542 4818515 195 40
22:01:10 12/30/2009 12 30 2009 22 644 522708 4818516 195 40
14:00:55 12/20/2013 12 20 2013 14 911 524345 4818521 124 39
6:00:47 2/3/2011 2 3 2011 6 657 521906 4818513 197 40
12:00:43 3/27/2014 3 27 2014 12 914 521847 4818513 197 40
6:00:53 3/20/2013 3 20 2013 6 663 521501 4818512 198 40
14:00:33 3/12/2010 3 12 2010 14 639 521393 4818511 198 40
6:00:22 2/24/2011 2 24 2011 6 639 522054 4818514 196 40
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4:00:56 2/24/2011 2 24 2011 4 657 521995 4818513 197 40
0:00:53 3/20/2013 3 20 2013 0 679 521439 4818512 198 40
6:02:56 3/31/2012 3 31 2012 6 676 524555 4818522 86 40
0:00:50 2/22/2014 2 22 2014 0 908 523394 4818518 193 40
8:01:17 4/7/2010 4 7 2010 8 639 524180 4818521 124 39
8:00:42 1/1/2011 1 1 2011 8 801 521100 4818511 199 40
10:00:44 4/5/2008 4 5 2008 10 633 522631 4818516 195 40
14:00:21 2/13/2009 2 13 2009 14 632 524720 4818523 86 40
18:01:11 3/17/2010 3 17 2010 18 650 523189 4818518 194 40
22:00:52 12/9/2013 12 9 2013 22 917 523364 4818518 193 40
18:00:53 4/21/2011 4 21 2011 18 667 526017 4818528 84 40
12:00:53 11/24/2010 11 24 2010 12 638 521785 4818513 197 40
4:00:49 12/24/2008 12 24 2008 4 637 525441 4818526 88 40
6:00:48 1/30/2009 1 30 2009 6 633 524555 4818523 86 40
12:00:43 2/8/2014 2 8 2014 12 908 525254 4818525 88 40
10:01:15 5/1/2008 5 1 2008 10 634 522466 4818516 195 40
8:00:54 1/21/2010 1 21 2010 8 644 524912 4818524 87 40
4:00:53 2/6/2013 2 6 2013 4 675 524492 4818523 86 40
4:00:39 12/22/2013 12 22 2013 4 911 525441 4818526 88 40
4:00:47 4/5/2009 4 5 2009 4 637 521472 4818512 198 40
4:00:47 2/4/2011 2 4 2011 4 801 523108 4818518 194 40
16:00:55 3/15/2014 3 15 2014 16 679 522034 4818514 196 40
16:00:48 2/4/2009 2 4 2009 16 637 524247 4818522 124 39
10:00:53 4/4/2014 4 4 2014 10 914 521470 4818513 198 40
18:00:30 3/23/2009 3 23 2009 18 634 522091 4818515 196 40
0:01:17 12/18/2012 12 18 2012 0 675 525357 4818526 88 40
18:01:42 1/1/2011 1 1 2011 18 657 520649 4818510 200 39
6:00:47 3/20/2011 3 20 2011 6 655 521724 4818513 197 40
18:00:48 3/16/2009 3 16 2009 18 644 523491 4818519 193 40
6:00:55 2/8/2011 2 8 2011 6 655 525385 4818526 88 40
4:00:56 12/1/2010 12 1 2010 4 646 523485 4818520 193 40
18:00:56 4/3/2010 4       3       2010    18      644     525802  4818528 85      40
6:00:31 11/23/2011      11      23      2011    6       665     521434  4818513 198     40
2:00:47 4/15/2011       4       15      2011    2       655     524996  4818525 87      40
22:00:55        3/13/2010       3       13      2010    22      650     524421  4818523 86      40
2:00:56 5/2/2011        5       2       2011    2       654     525738  4818528 85      40
6:00:25 12/1/2010       12      1       2010    6       646     523489  4818520 193     40
4:00:53 3/22/2014       3       22      2014    4       916     525871  4818529 85      40
4:00:41 1/1/2011        1       1       2011    4       801     521107  4818512 199     40
18:00:39        3/21/2009       3       21      2009    18      638     522251  4818516 196     40
16:00:18        1/30/2009       1       30      2009    16      632     521263  4818512 198     40
6:01:12 3/25/2010       3       25      2010    6       643     521647  4818514 197     40
8:00:56 3/15/2009       3       15      2009    8       638     521955  4818515 197     40
10:00:56        12/30/2009      12      30      2009    10      644     522051  4818515 196     40
2:00:47 3/29/2012       3       29      2012    2       670     523396  4818520 193     40
2:00:48 2/11/2010       2       11      2010    2       646     523310  4818519 193     40
12:00:47        12/21/2010      12      21      2010    12      638     521594  4818514 198     40
10:00:49        11/29/2010      11      29      2010    10      654     521678  4818514 197     40
6:00:59 12/18/2013      12      18      2013    6       907     525376  4818527 88      40
10:00:53        1/20/2009       1       20      2009    10      633     521434  4818513 198     40
12:00:56        4/16/2011       4       16      2011    12      661     522535  4818517 195     40
10:00:53        1/1/2013        1       1       2013    10      671     521877  4818515 197     40
6:00:41 3/19/2010       3       19      2010    6       640     522795  4818518 195     40
2:00:41 2/24/2011       2       24      2011    2       657     521996  4818515 197     40
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8:00:54 12/30/2013      12      30      2013    8       911     523183  4818519 194     40
18:00:53        4/6/2012        4       6       2012    18      679     526215  4818530 84      40
12:00:44        3/27/2008       3       27      2008    12      635     521734  4818514 197     40
18:00:54        3/31/2009       3       31      2009    18      642     523768  4818521 192     40
22:00:47        1/1/2011        1       1       2011    22      657     520658  4818511 200     39
20:00:53        2/25/2013       2       25      2013    20      666     523517  4818521 193     40
2:00:29 1/18/2009       1       18      2009    2       632     520600  4818511 200     39
16:00:54        2/23/2011       2       23      2011    16      650     522539  4818517 195     40
18:00:34        3/18/2011       3       18      2011    18      658     521839  4818515 197     40
16:00:54        1/28/2010       1       28      2010    16      641     521532  4818514 198     40
6:00:24 1/4/2010        1       4       2010    6       641     524575  4818525 86      40
6:00:49 1/26/2011       1       26      2011    6       650     523795  4818522 192     40
2:00:56 1/5/2013        1       5       2013    2       675     524137  4818523 124     39
2:00:25 1/8/2011        1       8       2011    2       657     521679  4818515 197     40
2:00:48 3/12/2009       3       12      2009    2       637     523168  4818520 194     40
16:00:56        2/25/2010       2       25      2010    16      640     525476  4818528 88      40
0:00:42 12/19/2012      12      19      2012    0       680     522605  4818518 195     40
8:01:12 4/11/2011       4       11      2011    8       655     522815  4818519 194     40
4:00:47 2/8/2011        2       8       2011    4       655     525396  4818528 88      40
12:00:48        2/22/2010       2       22      2010    12      646     525862  4818530 85      40
8:00:42 3/24/2010       3       24      2010    8       653     521477  4818514 198     40
10:01:11        12/16/2010      12      16      2010    10      638     521726  4818515 197     40
16:00:54        3/10/2014       3       10      2014    16      679     521575  4818515 198     40
8:00:55 4/12/2009       4       12      2009    8       647     521787  4818516 197     40
22:00:48        12/27/2009      12      27      2009    22      643     521361  4818515 198     40
22:00:53        3/19/2013       3       19      2013    22      679     521434  4818515 198     40
14:00:56        12/27/2010      12      27      2010    14      646     523626  4818522 192     40
2:00:54 4/15/2011       4       15      2011    2       663     524993  4818527 87      40
0:00:41 4/11/2011       4       11      2011    0       666     521423  4818515 198     40
10:00:47        2/20/2010       2       20      2010    10      646     525699  4818530 85      40
4:00:48 3/18/2014       3       18      2014    4       914     522290  4818518 196     40
2:00:53 4/3/2009        4       3       2009    2       648     521519  4818515 198     40
8:00:41 3/5/2009        3       5       2009    8       633     522454  4818518 195     40
22:00:47        3/3/2012        3       3       2012    22      663     523200  4818521 194     40
14:00:55        3/28/2011       3       28      2011    14      655     521906  4818517 197     40
0:01:11 4/13/2012       4       13      2012    0       673     524600  4818526 86      40
14:00:41        1/8/2014        1       8       2014    14      909     525636  4818530 85      40
8:00:47 12/4/2011       12      4       2011    8       801     524679  4818526 86      40
18:00:48        2/28/2014       2       28      2014    18      918     526209  4818532 84      40
2:00:22 1/12/2011       1       12      2011    2       801     522220  4818518 196     40
18:00:53        4/3/2011        4       3       2011    18      663     524720  4818526 86      40
2:00:42 2/19/2011       2       19      2011    2       646     523512  4818522 193     40
18:00:42        3/1/2010        3       1       2010    18      647     522170  4818518 196     40
6:00:46 12/12/2012      12      12      2012    6       675     525903  4818531 85      40
4:00:15 3/18/2009       3       18      2009    4       633     521766  4818516 197     40
8:00:20 3/30/2008       3       30      2008    8       636     522284  4818518 196     40
0:00:54 1/12/2011       1       12      2011    0       801     522219  4818518 196     40
6:00:46 1/17/2011       1       17      2011    6       647     522838  4818520 194     40
2:00:26 1/19/2009       1       19      2009    2       632     521290  4818515 198     40
0:00:52 3/29/2013       3       29      2013    0       671     521781  4818517 197     40
12:00:47        4/19/2014       4       19      2014    12      916     521488  4818516 198     40
0:00:52 4/30/2011       4       30      2011    0       664     525768  4818531 85      40
4:00:54 2/3/2011        2       3       2011    4       657     521906  4818517 197     40
16:00:57        2/15/2014       2       15      2014    16      918     525904  4818531 85      40
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12:00:23        1/7/2011        1       7       2011    12      650     522245  4818518 196     40
12:00:54        2/20/2012       2       20      2012    12      658     521830  4818517 197     40
0:00:53 2/26/2013       2       26      2013    0       666     523514  4818523 193     40
0:00:16 2/3/2011        2       3       2011    0       657     521912  4818517 197     40
8:00:47 4/4/2010        4       4       2010    8       638     522605  4818520 195     40
10:00:47        4/5/2011        4       5       2011    10      647     521546  4818516 198     40
16:00:42        4/26/2011       4       26      2011    16      664     524414  4818526 86      40
2:00:53 2/1/2011        2       1       2011    2       801     523108  4818522 194     40
8:00:53 2/23/2010       2       23      2010    8       639     525874  4818532 85      40
12:00:24        2/9/2010        2       9       2010    12      633     525515  4818530 88      40
14:00:37        4/26/2011       4       26      2011    14      664     524446  4818526 86      40
0:00:48 3/19/2011       3       19      2011    0       668     521741  4818517 197     40
0:00:44 12/19/2009      12      19      2009    0       640     523301  4818522 193     40
0:00:43 1/1/2011        1       1       2011    0       801     521109  4818515 199     40
22:00:54        1/4/2014        1       4       2014    22      909     523524  4818523 193     40
6:01:09 11/5/2010       11      5       2010    6       639     524591  4818527 86      40
0:00:53 12/23/2009      12      23      2009    0       644     522575  4818520 195     40
6:01:13 1/20/2010       1       20      2010    6       643     524336  4818526 124     39
8:00:54 3/19/2012       3       19      2012    8       663     522033  4818518 196     40
0:00:28 2/24/2010       2       24      2010    0       640     523700  4818524 192     40
14:00:20        3/27/2008       3       27      2008    14      635     521415  4818516 198     40
8:00:51 4/17/2011       4       17      2011    8       655     524733  4818528 86      40
20:00:47        3/4/2012        3       4       2012    20      666     523192  4818522 194     40
18:00:48        3/14/2012       3       14      2012    18      663     524295  4818526 124     39
18:00:49        1/18/2010       1       18      2010    18      644     525449  4818531 88      40
14:00:20        2/20/2012       2       20      2012    14      658     521794  4818518 197     40
6:01:11 12/22/2013      12      22      2013    6       911     525467  4818531 88      40
22:00:48        2/18/2013       2       18      2013    22      679     523111  4818522 194     40
10:00:53        1/1/2011        1       1       2011    10      642     523199  4818523 194     40
22:00:24        1/7/2011        1       7       2011    22      650     522216  4818519 196     40
0:00:54 1/30/2009       1       30      2009    0       633     524672  4818528 86      40
8:00:21 12/22/2008      12      22      2008    8       632     521724  4818518 197     40
12:00:54        2/10/2012       2       10      2012    12      665     525581  4818531 88      40
2:00:53 3/20/2013       3       20      2013    2       679     521437  4818517 198     40
18:00:53        1/7/2011        1       7       2011    18      646     521680  4818518 197     40
2:00:47 3/17/2012       3       17      2012    2       663     522182  4818519 196     40
8:00:54 3/31/2012       3       31      2012    8       681     521383  4818517 198     40
6:00:54 1/24/2010       1       24      2010    6       641     520591  4818514 200     39
14:00:41        3/11/2012       3       11      2012    14      658     521525  4818517 198     40
12:00:29        4/11/2011       4       11      2011    12      658     522234  4818520 196     40
18:00:50        3/30/2011       3       30      2011    18      668     523938  4818526 192     40
6:00:49 3/18/2009       3       18      2009    6       633     521782  4818518 197     40
8:00:58 1/16/2014       1       16      2014    8       907     523248  4818523 193     40
20:00:23        2/27/2012       2       27      2012    20      666     523426  4818524 193     40
18:00:43        3/11/2012       3       11      2012    18      663     523568  4818524 193     40
16:00:33        1/8/2011        1       8       2011    16      647     524309  4818527 124     39
0:00:55 4/30/2011       4       30      2011    0       666     525769  4818532 85      40
12:00:53        4/12/2012       4       12      2012    12      676     525789  4818533 85      40
6:00:40 11/27/2010      11      27      2010    6       654     525373  4818531 88      40
0:00:53 12/27/2012      12      27      2012    0       680     521314  4818517 198     40
6:00:54 4/3/2009        4       3       2009    6       648     521529  4818518 198     40
4:00:42 1/28/2011       1       28      2011    4       654     521764  4818519 197     40
2:00:53 12/29/2013      12      29      2013    2       679     523478  4818524 193     40
10:00:54        4/4/2010        4       4       2010    10      638     522563  4818521 195     40
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22:00:23        1/25/2010       1       25      2010    22      633     523490  4818524 193     40
18:00:51        1/7/2011        1       7       2011    18      657     521664  4818518 197     40
4:00:44 2/16/2011       2       16      2011    4       650     523244  4818524 193     40
2:01:30 2/5/2013        2       5       2013    2       680     523256  4818524 193     40
12:00:54        3/15/2010       3       15      2010    12      646     521916  4818519 197     40
10:00:47        3/16/2009       3       16      2009    10      639     522439  4818521 195     40
0:00:50 2/23/2010       2       23      2010    0       639     525835  4818533 85      40
6:00:43 11/26/2010      11      26      2010    6       641     521397  4818518 198     40
6:00:49 2/4/2011        2       4       2011    6       801     523106  4818523 194     40
22:00:53        12/29/2009      12      29      2009    22      641     520782  4818516 200     39
12:00:11        3/27/2008       3       27      2008    12      633     521742  4818519 197     40
22:00:54        3/8/2010        3       8       2010    22      644     525606  4818532 88      40
18:00:42        3/26/2009       3       26      2009    18      633     521177  4818517 199     40
2:00:54 2/4/2011        2       4       2011    2       801     523107  4818523 194     40
8:00:41 4/4/2014        4       4       2014    8       914     521436  4818518 198     40
0:00:49 1/8/2011        1       8       2011    0       657     521675  4818519 197     40
10:00:48        3/26/2014       3       26      2014    10      914     521667  4818519 197     40
8:00:48 12/12/2012      12      12      2012    8       677     524648  4818529 86      40
8:00:55 4/5/2011        4       5       2011    8       654     524159  4818527 124     39
12:00:55        2/2/2011        2       2       2011    12      655     525594  4818533 88      40
16:00:53        4/26/2011       4       26      2011    16      667     525285  4818532 88      40
6:00:24 4/2/2011        4       2       2011    6       668     522616  4818522 195     40
22:00:43        3/16/2012       3       16      2012    22      663     522181  4818521 196     40
14:00:48        4/11/2011       4       11      2011    14      665     522221  4818521 196     40
14:00:48        2/23/2011       2       23      2011    14      801     522309  4818521 196     40
4:00:24 3/19/2010       3       19      2010    4       640     522800  4818523 195     40
2:00:43 3/28/2011       3       28      2011    2       660     524346  4818528 124     39
16:00:54        1/7/2010        1       7       2010    16      643     521281  4818518 198     40
14:00:47        3/1/2014        3       1       2014    14      917     521702  4818519 197     40
6:00:42 3/18/2010       3       18      2010    6       801     522216  4818521 196     40
12:00:26        4/16/2011       4       16      2011    12      641     522699  4818522 195     40
14:00:47        12/30/2009      12      30      2009    14      644     522030  4818520 196     40
22:01:13        3/4/2012        3       4       2012    22      666     523193  4818524 194     40
12:00:21        4/11/2011       4       11      2011    12      659     522213  4818521 196     40
2:00:23 1/6/2014        1       6       2014    2       911     525399  4818532 88      40
14:00:41        3/1/2011        3       1       2011    14      639     523768  4818526 192     40
2:00:53 12/27/2012      12      27      2012    2       680     521319  4818518 198     40
10:00:53        3/11/2012       3       11      2012    10      665     521465  4818519 198     40
22:00:48        3/28/2013       3       28      2013    22      671     521773  4818520 197     40
10:00:44        2/22/2010       2       22      2010    10      640     525766  4818534 85      40
10:00:48        3/12/2010       3       12      2010    10      646     521392  4818518 198     40
18:00:52        3/30/2009       3       30      2009    18      638     521743  4818520 197     40
18:00:32        3/1/2013        3       1       2013    18      663     523409  4818525 193     40
20:00:20        4/18/2014       4       18      2014    20      913     524304  4818529 124     39
0:00:50 2/19/2013       2       19      2013    0       679     523108  4818524 194     40
18:00:23        4/22/2009       4       22      2009    18      639     523291  4818525 193     40
20:00:54        4/6/2014        4       6       2014    20      907     522546  4818523 195     40
12:00:54        1/1/2013        1       1       2013    12      680     522032  4818521 196     40
4:01:11 12/12/2012      12      12      2012    4       675     525903  4818535 85      40
14:00:38        1/11/2009       1       11      2009    14      632     523951  4818528 192     40
22:00:47        1/29/2009       1       29      2009    22      633     524669  4818530 86      40
18:00:57        2/15/2011       2       15      2011    18      639     525380  4818533 88      40
18:00:54        2/22/2009       2       22      2009    18      632     523897  4818527 192     40
0:00:55 1/21/2011       1       21      2011    0       638     524075  4818528 124     39
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0:00:54 3/9/2010        3       9       2010    0       644     525609  4818534 88      40
10:00:47        2/14/2009       2       14      2009    10      634     525051  4818532 87      40
0:00:49 1/14/2014       1       14      2014    0       909     523123  4818525 194     40
12:00:41        3/12/2010       3       12      2010    12      638     521443  4818519 198     40
10:00:54        4/9/2011        4       9       2011    10      668     522016  4818521 196     40
18:00:30        3/21/2011       3       21      2011    18      664     524650  4818530 86      40
16:00:33        3/24/2011       3       24      2011    16      661     522516  4818523 195     40
0:00:44 1/5/2013        1       5       2013    0       665     524167  4818529 124     39
14:00:41        4/4/2009        4       4       2009    14      639     521189  4818519 199     40
8:00:47 3/29/2012       3       29      2012    8       680     522183  4818522 196     40
18:00:48        2/21/2014       2       21      2014    18      908     523392  4818526 193     40
14:00:39        12/9/2011       12      9       2011    14      801     520760  4818517 200     39
8:00:36 1/4/2012        1       4       2012    8       665     526055  4818536 84      40
4:00:53 3/29/2012       3       29      2012    4       670     523399  4818526 193     40
0:00:41 3/17/2012       3       17      2012    0       663     522181  4818522 196     40
10:00:54        1/20/2010       1       20      2010    10      640     526169  4818536 84      40
14:00:20        2/7/2013        2       7       2013    14      663     524383  4818530 124     39
18:00:43        1/8/2011        1       8       2011    18      801     523925  4818528 192     40
6:00:45 3/14/2011       3       14      2011    6       650     523194  4818526 194     40
2:00:43 2/16/2011       2       16      2011    2       650     523236  4818526 193     40
12:00:45        2/12/2014       2       12      2014    12      908     525456  4818534 88      40
12:00:53        2/18/2010       2       18      2010    12      638     524189  4818529 124     39
8:00:47 3/13/2010       3       13      2010    8       646     521759  4818521 197     40
6:00:43 4/15/2010       4       15      2010    6       640     525595  4818535 88      40
18:00:53        2/11/2009       2       11      2009    18      637     525697  4818535 85      40
22:00:30        12/20/2008      12      20      2008    22      632     521702  4818521 197     40
4:00:53 4/3/2009        4       3       2009    4       648     521531  4818520 198     40
8:00:53 4/7/2009        4       7       2009    8       647     521917  4818522 197     40
18:00:53        3/12/2014       3       12      2014    18      909     522513  4818524 195     40
22:00:48        1/7/2011        1       7       2011    22      657     521669  4818521 197     40
2:00:35 12/1/2010       12      1       2010    2       646     523477  4818527 193     40
16:00:41        2/19/2014       2       19      2014    16      909     522406  4818523 195     40
16:01:14        1/11/2009       1       11      2009    16      632     523955  4818529 192     40
0:00:47 4/12/2010       4       12      2010    0       639     522763  4818525 195     40
8:01:48 2/20/2011       2       20      2011    8       638     521853  4818522 197     40
0:00:47 12/22/2013      12      22      2013    0       911     525401  4818534 88      40
0:01:24 5/1/2010        5       1       2010    0       656     524374  4818530 124     39
14:00:48        3/30/2009       3       30      2009    14      633     521997  4818522 197     40
18:00:48        4/3/2011        4       3       2011    18      654     525795  4818536 85      40
16:00:54        3/17/2010       3       17      2010    16      657     521964  4818522 197     40
6:00:54 12/17/2012      12      17      2012    6       675     525486  4818535 88      40
8:00:53 12/30/2009      12      30      2009    8       644     522554  4818524 195     40
20:00:48        4/25/2013       4       25      2013    20      677     521894  4818522 197     40
8:00:45 3/16/2014       3       16      2014    8       909     522549  4818524 195     40
18:00:54        1/29/2011       1       29      2011    18      801     523521  4818528 193     40
6:00:32 3/19/2011       3       19      2011    6       665     521847  4818522 197     40
8:01:17 2/18/2009 2 18 2009 8 632 525833 4818536 85 40
8:00:54 3/16/2010 3 16 2010 8 641 521841 4818522 197 40
18:00:55 3/4/2012 3 4 2012 18 666 523188 4818527 194 40
2:00:43 1/5/2013 1 5 2013 2 665 524161 4818530 124 39
14:00:26 3/11/2012 3 11 2012 14 665 521471 4818521 198 40
12:00:43 1/29/2014 1 29 2014 12 909 521457 4818521 198 40
8:01:24 4/18/2011 4 18 2011 8 669 524178 4818530 124 39
0:00:47 3/4/2013 3 4 2013 0 671 523534 4818528 193 40
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0:00:54 3/25/2010 3 25 2010 0 640 522633 4818525 195 40
12:00:48 2/25/2009 2 25 2009 12 633 521506 4818521 198 40
14:00:56 11/29/2010 11 29 2010 14 646 523983 4818530 192 40
0:00:54 4/28/2009 4 28 2009 0 644 523546 4818528 193 40
10:00:55 3/22/2010 3 22 2010 10 639 522201 4818524 196 40
0:00:53 4/15/2010 4 15 2010 0 640 525597 4818536 88 40
18:00:54 2/2/2010 2 2 2010 18 633 523614 4818529 192 40
14:00:56 4/25/2012 4 25 2012 14 657 521468 4818521 198 40
18:00:42 2/22/2012 2 22 2012 18 658 523080 4818527 194 40
18:00:58 12/31/2012 12 31 2012 18 674 521264 4818521 198 40
2:00:47 2/26/2010 2 26 2010 2 633 522914 4818526 194 40
12:00:27 1/4/2009 1 4 2009 12 633 522168 4818524 196 40
18:00:33 3/24/2008 3 24 2008 18 631 523468 4818528 193 40
10:00:53 2/17/2011 2 17 2011 10 801 525674 4818536 85 40
18:00:24 1/7/2011 1 7 2011 18 657 521680 4818522 197 40
12:00:16 2/26/2013 2 26 2013 12 663 525811 4818537 85 40
8:00:44 4/29/2011 4 29 2011 8 654 521788 4818523 197 40
2:00:57 12/29/2012 12 29 2012 2 679 522799 4818526 195 40
18:00:47 2/11/2011 2 11 2011 18 801 523259 4818528 193 40
14:00:32 11/29/2010 11 29 2010 14 643 523989 4818530 192 40
16:00:47 4/11/2011 4 11 2011 16 658 522212 4818524 196 40
4:00:40 2/24/2014 2 24 2014 4 918 524009 4818530 192 40
22:00:53 12/21/2009 12 21 2009 22 639 521127 4818521 199 40
18:00:27 1/30/2011 1 30 2011 18 650 523958 4818530 192 40
6:01:11 12/18/2013 12 18 2013 6 911 525466 4818536 88 40
14:00:56 12/29/2010 12 29 2010 14 642 523746 4818530 192 40
20:00:54 2/18/2013 2 18 2013 20 679 523094 4818527 194 40
8:00:32 2/14/2014 2 14 2014 8 907 525473 4818536 88 40
0:00:47 3/19/2011 3 19 2011 0 801 521849 4818523 197 40
12:00:41 3/11/2012 3 11 2012 12 658 521524 4818522 198 40
14:00:21 1/28/2010 1 28 2010 14 641 521533 4818523 198 40
0:00:54 4/30/2011 4 30 2011 0 655 520909 4818521 199 40
8:01:16 2/9/2011 2 9 2011 8 638 524043 4818531 124 39
4:00:23 12/26/2008 12 26 2008 4 637 524147 4818531 124 39
2:00:54 1/1/2014 1 1 2014 2 916 523186 4818528 194 40
12:00:23 1/7/2010 1 7 2010 12 644 521791 4818524 197 40
8:00:44 12/12/2011 12 12 2011 8 659 524243 4818532 124 39
8:00:56 1/19/2010 1 19 2010 8 633 521393 4818522 198 40
2:00:54 4/4/2011 4 4 2011 2 668 525013 4818535 87 40
14:00:44 3/28/2011 3 28 2011 14 663 521967 4818524 197 40
22:00:54 4/29/2011 4 29 2011 22 655 520911 4818521 199 40
18:00:18 12/21/2009 12 21 2009 18 638 521317 4818522 198 40
8:00:55 3/12/2011 3 12 2011 8 655 522291 4818525 196 40
20:00:05 3/6/2013 3 6 2013 20 663 523166 4818528 194 40
18:00:44 4/4/2011 4 4 2011 18 664 525730 4818538 85 40
8:00:43 4/17/2011 4 17 2011 8 664 525733 4818538 85 40
16:00:49 2/10/2009 2 10 2009 16 633 523688 4818530 192 40
14:00:44 1/4/2009 1 4 2009 14 633 522068 4818525 196 40
10:00:53 3/30/2008 3 30 2008 10 632 522156 4818525 196 40
18:00:39 4/21/2011 4 21 2011 18 668 526297 4818540 84 40
22:01:02 1/18/2010 1 18 2010 22 644 525453 4818537 88 40
10:00:56 3/17/2014 3 17 2014 10 907 522180 4818525 196 40
2:00:54 11/26/2011 11 26 2011 2 667 523307 4818529 193 40
16:00:54 4/17/2012 4 17 2012 16 670 524436 4818533 86 40
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12:00:25 3/7/2009 3 7 2009 12 633 521167 4818522 199 40
10:01:07 2/5/2011 2 5 2011 10 647 521309 4818523 198 40
2:00:23 4/5/2012 4 5 2012 2 658 520631 4818521 200 39
16:01:06 12/27/2013 12 27 2013 16 914 520724 4818521 200 39
12:00:55 3/26/2014 3 26 2014 12 679 521687 4818524 197 40
18:00:24 3/26/2009 3 26 2009 18 639 521430 4818523 198 40
14:00:43 2/13/2010 2 13 2010 14 647 524165 4818533 124 39
8:01:42 4/15/2009 4 15 2009 8 643 524329 4818533 124 39
12:00:52 4/14/2009 4 14 2009 12 642 526685 4818542 83 40
0:00:56 3/29/2012 3 29 2012 0 670 523394 4818530 193 40
12:00:27 12/30/2009 12 30 2009 12 644 522052 4818526 196 40
18:00:50 3/16/2009 3 16 2009 18 645 523592 4818531 193 40
14:00:48 3/15/2010 3 15 2010 14 646 521920 4818525 197 40
20:00:47 1/4/2014 1 4 2014 20 909 523524 4818531 193 40
4:00:43 4/15/2010 4 15 2010 4 640 525595 4818538 88 40
14:00:43 2/18/2010 2 18 2010 14 638 524178 4818533 124 39
16:00:39 3/2/2009 3 2 2009 16 633 522217 4818526 196 40
14:01:10 2/6/2013 2 6 2013 14 679 524059 4818533 124 39
16:00:47 2/3/2012 2 3 2012 16 663 524673 4818535 86 40
12:00:25 2/8/2009 2 8 2009 12 633 524474 4818534 86 40
16:00:53 2/15/2011 2 15 2011 16 654 522649 4818528 195 40
6:01:12 4/22/2011 4 22 2011 6 666 526485 4818542 83 40
12:00:54 1/12/2014 1 12 2014 12 907 524619 4818535 86 40
6:00:36 1/19/2010 1 19 2010 6 633 521393 4818524 198 40
2:00:55 3/7/2014 3 7 2014 2 913 526775 4818543 83 40
14:00:42 2/26/2013 2 26 2013 14 663 525809 4818539 85 40
18:01:12 2/11/2009 2 11 2009 18 633 525498 4818538 88 40
18:00:47 2/5/2009 2 5 2009 18 637 525237 4818537 88 40
22:00:49 4/3/2011 4 3 2011 22 659 524742 4818535 86 40
22:00:53 2/11/2011 2 11 2011 22 801 523315 4818530 193 40
2:00:57 12/1/2010 12 1 2010 2 639 523490 4818531 193 40
18:01:09 4/7/2011 4 7 2011 18 662 524381 4818534 124 39
18:00:28 12/28/2013 12 28 2013 18 671 521964 4818526 197 40
4:00:54 3/21/2011 3 21 2011 4 668 521555 4818525 198 40
4:00:55 3/14/2011 3 14 2011 4 650 523191 4818530 194 40
10:00:54 3/1/2013 3 1 2013 10 679 522171 4818527 196 40
14:00:47 4/11/2011 4 11 2011 14 658 522219 4818527 196 40
6:00:49 12/26/2008 12 26 2008 6 637 524152 4818534 124 39
10:00:23 4/8/2014 4 8 2014 10 914 521477 4818525 198 40
2:00:13 3/20/2011 3 20 2011 2 664 521565 4818525 198 40
18:00:29 3/31/2014 3 31 2014 18 907 521435 4818525 198 40
6:00:49 2/24/2014 2 24 2014 6 918 524009 4818533 192 40
14:00:53 1/26/2011 1 26 2011 14 646 522480 4818528 195 40
10:00:42 3/19/2013 3 19 2013 10 658 522166 4818527 196 40
12:00:33 2/12/2014 2 12 2014 12 907 525299 4818538 88 40
14:00:47 1/29/2010 1 29 2010 14 647 522076 4818527 196 40
14:00:50 12/23/2009 12 23 2009 14 644 523769 4818533 192 40
8:00:56 3/10/2014 3 10 2014 8 908 526061 4818541 84 40
0:00:56 2/7/2010 2 7 2010 0 633 525220 4818538 88 40
8:00:47 3/17/2010 3 17 2010 8 656 521811 4818526 197 40
0:00:47 4/21/2011 4 21 2011 0 669 525931 4818541 85 40
16:00:53 3/18/2008 3 18 2008 16 635 523693 4818532 192 40
12:00:34 12/6/2011 12 6 2011 12 801 521571 4818525 198 40
0:00:54 2/19/2011 2 19 2011 0 646 523526 4818532 193 40
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16:00:49 1/28/2011 1 28 2011 16 657 521707 4818526 197 40
18:00:23 3/28/2011 3 28 2011 18 659 525009 4818537 87 40
18:00:31 12/24/2008 12 24 2008 18 633 525416 4818539 88 40
10:01:11 2/20/2012 2 20 2012 10 658 521823 4818526 197 40
18:00:55 4/3/2011 4 3 2011 18 667 525751 4818540 85 40
16:00:47 3/27/2008 3 27 2008 16 635 521414 4818525 198 40
16:00:53 4/11/2011 4 11 2011 16 665 522222 4818528 196 40
12:00:48 3/15/2009 3 15 2009 12 638 521618 4818526 197 40
18:00:54 12/20/2008 12 20 2008 18 632 521703 4818526 197 40
8:00:49 3/8/2010 3 8 2010 8 643 524761 4818537 86 40
0:00:14 4/5/2009 4 5 2009 0 634 521554 4818526 198 40
18:00:53 4/17/2013 4 17 2013 18 671 524600 4818536 86 40
8:00:44 1/28/2011 1 28 2011 8 654 521791 4818526 197 40
6:00:49 1/28/2011 1 28 2011 6 654 521794 4818527 197 40
2:00:56 4/8/2009 4 8 2009 2 633 520569 4818523 200 39
12:00:21 3/30/2008 3 30 2008 12 635 522176 4818528 196 40
16:00:53 4/8/2009 4 8 2009 16 646 522379 4818529 196 40
6:00:21 12/12/2008 12 12 2008 6 633 522788 4818530 195 40
8:00:41 2/4/2011 2 4 2011 8 801 523128 4818531 194 40
18:00:41 3/30/2009 3 30 2009 18 634 521766 4818527 197 40
14:00:59 2/3/2013 2 3 2013 14 680 521278 4818525 198 40
18:03:00 12/31/2012 12 31 2012 18 674 521357 4818525 198 40
12:00:45 1/12/2014 1 12 2014 12 908 524310 4818535 124 39
8:00:24 4/23/2011 4 23 2011 8 663 521038 4818524 199 40
18:00:36 1/13/2009 1 13 2009 18 634 523954 4818534 192 40
18:00:55 2/21/2011 2 21 2011 18 639 523136 4818531 194 40
8:00:54 5/1/2010 5 1 2010 8 640 521400 4818526 198 40
4:00:36 12/23/2009 12 23 2009 4 638 522314 4818529 196 40
18:00:24 4/3/2011 4 3 2011 18 655 524825 4818537 87 40
4:00:35 11/20/2011 11 20 2011 4 658 524316 4818536 124 39
22:00:49 12/24/2008 12 24 2008 22 633 525416 4818540 88 40
8:00:25 12/17/2008 12 17 2008 8 634 524339 4818536 124 39
6:00:41 3/29/2012 3 29 2012 6 670 523394 4818532 193 40
8:00:35 3/5/2011 3 5 2011 8 653 521976 4818528 197 40
14:00:48 3/2/2009 3 2 2009 14 637 523760 4818534 192 40
8:00:56 1/14/2014 1 14 2014 8 909 523152 4818532 194 40
2:00:54 3/20/2011 3 20 2011 2 654 521684 4818527 197 40
16:01:07 3/2/2011 3 2 2011 16 642 523788 4818534 192 40
8:00:46 12/27/2012 12 27 2012 8 680 521259 4818526 198 40
6:00:20 2/18/2009 2 18 2009 6 632 525832 4818542 85 40
4:00:30 11/21/2013 11 21 2013 4 907 525257 4818540 88 40
0:00:47 2/11/2010 2 11 2010 0 646 523308 4818532 193 40
12:00:50 1/13/2012 1 13 2012 12 658 525860 4818542 85 40
4:00:42 4/10/2011 4 10 2011 4 669 521775 4818527 197 40
22:00:56 4/29/2011 4 29 2011 22 654 520959 4818525 199 40
18:00:48 12/24/2009 12 24 2009 18 644 523301 4818533 193 40
6:00:53 4/6/2014 4 6 2014 6 917 525787 4818542 85 40
2:00:39 12/10/2012 12 10 2012 2 670 524856 4818538 87 40
0:00:41 4/9/2014 4 9 2014 0 907 525986 4818542 85 40
4:01:11 2/14/2010 2 14 2010 4 640 523313 4818533 193 40
18:00:53 3/25/2008 3 25 2008 18 636 523443 4818533 193 40
18:00:44 1/14/2009 1 14 2009 18 634 523703 4818534 192 40
2:00:54 1/12/2011 1 12 2011 2 650 524306 4818536 124 39
14:00:43 4/11/2011 4 11 2011 14 659 522223 4818529 196 40
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18:00:56 4/22/2012 4 22 2012 18 672 520952 4818525 199 40
12:00:48 3/20/2010 3 20 2010 12 638 521183 4818526 199 40
4:00:42 3/18/2010 3 18 2010 4 801 522212 4818529 196 40
14:00:41 4/19/2014 4 19 2014 14 916 521007 4818526 199 40
4:00:53 1/12/2011 1 12 2011 4 650 524303 4818537 124 39
4:00:53 3/15/2011 3 15 2011 4 655 523241 4818533 193 40
2:00:53 11/27/2010 11 27 2010 2 646 522577 4818531 195 40
6:00:42 1/12/2011 1 12 2011 6 650 524298 4818537 124 39
8:00:59 1/10/2014 1 10 2014 8 907 524072 4818536 124 39
6:00:48 4/8/2009 4 8 2009 6 633 520572 4818524 200 39
0:01:10 2/16/2011 2 16 2011 0 654 523128 4818533 194 40
6:00:55 12/19/2013 12 19 2013 6 914 521482 4818527 198 40
10:00:26 3/9/2012 3 9 2012 10 658 522221 4818530 196 40
10:00:51 5/7/2010 5 7 2010 10 646 522208 4818530 196 40
0:00:42 4/30/2011 4 30 2011 0 654 520963 4818526 199 40
10:00:26 12/19/2012 12 19 2012 10 658 521449 4818527 198 40
8:01:42 3/25/2013 3 25 2013 8 679 521231 4818527 198 40
18:00:22 1/24/2010 1 24 2010 18 633 523491 4818534 193 40
2:00:41 4/4/2011 4 4 2011 2 801 524642 4818538 86 40
8:00:48 1/31/2010 1 31 2010 8 633 522743 4818532 195 40
6:00:53 1/2/2013 1 2 2013 6 675 523475 4818535 193 40
18:00:43 3/16/2010 3 16 2010 18 647 521871 4818529 197 40
18:00:54 3/8/2010 3 8 2010 18 638 526285 4818545 84 40
4:00:50 1/2/2011 1 2 2011 4 657 520621 4818525 200 39
6:00:43 12/25/2011 12 25 2011 6 658 521535 4818528 198 40
10:01:03 2/11/2012 2 11 2012 10 663 525238 4818541 88 40
10:00:42 1/19/2012 1 19 2012 10 663 524766 4818539 86 40
10:00:41 2/25/2009 2 25 2009 10 633 521478 4818528 198 40
14:00:54 12/23/2008 12 23 2008 14 633 524229 4818537 124 39
4:00:53 11/21/2013 11 21 2013 4 909 525725 4818543 85 40
22:00:53 2/5/2009 2 5 2009 22 637 525236 4818541 88 40
2:00:47 1/12/2011 1 12 2011 2 657 522632 4818532 195 40
12:01:11 4/28/2010 4 28 2010 12 644 522681 4818532 195 40
6:00:43 12/31/2008 12 31 2008 6 635 522011 4818530 196 40
10:01:10 2/22/2010 2 22 2010 10 643 525811 4818544 85 40
10:00:48 1/3/2009 1 3 2009 10 634 523952 4818537 192 40
6:00:41 12/18/2012 12 18 2012 6 658 524674 4818539 86 40
2:00:53 3/12/2014 3 12 2014 2 679 521308 4818528 198 40
22:00:55 12/14/2013 12 14 2013 22 909 525474 4818542 88 40
6:00:17 1/2/2011 1 2 2011 6 657 520617 4818526 200 39
10:01:30 3/14/2014 3 14 2014 10 914 521726 4818529 197 40
4:00:44 1/12/2011 1 12 2011 4 657 522630 4818532 195 40
12:00:55 1/28/2011 1 28 2011 12 647 521614 4818529 197 40
14:00:43 12/28/2012 12 28 2012 14 663 521933 4818530 197 40
18:00:25 3/30/2009 3 30 2009 18 633 521767 4818530 197 40
0:00:48 12/8/2011 12 8 2011 0 659 523281 4818535 193 40
8:00:54 3/1/2013 3 1 2013 8 663 524169 4818538 124 39
22:00:50 4/3/2012 4 3 2012 22 657 520745 4818527 200 39
10:00:42 1/1/2012 1 1 2012 10 658 522092 4818531 196 40
16:00:53 4/18/2012 4 18 2012 16 676 522067 4818531 196 40
6:00:56 3/12/2014 3 12 2014 6 914 521807 4818530 197 40
0:00:32 12/26/2008 12 26 2008 0 637 524155 4818538 124 39
12:00:38 4/10/2011 4 10 2011 12 663 522433 4818532 195 40
8:01:06 4/22/2014 4 22 2014 8 913 524591 4818540 86 40
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22:00:49 1/13/2009 1 13 2009 22 634 523952 4818537 192 40
12:00:48 2/7/2011 2 7 2011 12 642 525780 4818544 85 40
4:01:17 3/24/2010 3 24 2010 4 657 520761 4818527 200 39
8:00:28 2/14/2010 2 14 2010 8 633 524207 4818538 124 39
4:00:53 4/21/2011 4 21 2011 4 669 525879 4818545 85 40
0:00:21 3/29/2008 3 29 2008 0 633 523549 4818536 193 40
4:00:48 12/29/2012 12 29 2012 4 679 522794 4818534 195 40
18:00:13 2/16/2014 2 16 2014 18 908 524060 4818538 124 39
8:00:43 3/17/2010 3 17 2010 8 639 522119 4818531 196 40
18:00:50 3/2/2010 3 2 2010 18 638 521634 4818530 197 40
18:00:53 3/9/2014 3 9 2014 18 916 525048 4818542 87 40
6:00:30 3/8/2010 3 8 2010 6 643 524762 4818541 86 40
4:00:54 3/12/2014 3 12 2014 4 914 521803 4818530 197 40
6:00:53 2/14/2010 2 14 2010 6 640 523309 4818535 193 40
16:00:54 4/4/2009 4 4 2009 16 639 521179 4818528 199 40
4:00:54 12/10/2012 12 10 2012 4 670 524856 4818541 87 40
8:00:44 1/2/2011 1 2 2011 8 657 520621 4818527 200 39
4:00:56 12/12/2008 12 12 2008 4 633 522803 4818534 195 40
12:00:41 11/25/2010 11 25 2010 12 653 521541 4818530 198 40
2:00:29 12/18/2012 12 18 2012 2 658 525159 4818542 87 40
12:00:49 3/12/2010 3 12 2010 12 639 521431 4818529 198 40
10:00:24 3/12/2010 3 12 2010 10 639 521400 4818529 198 40
22:00:27 3/21/2014 3 21 2014 22 907 524696 4818541 86 40
16:00:51 3/26/2010 3 26 2010 16 746 525895 4818545 85 40
18:01:24 4/12/2012 4 12 2012 18 676 525802 4818545 85 40
22:00:54 1/24/2010 1 24 2010 22 633 523488 4818536 193 40
16:00:55 1/9/2014 1 9 2014 16 679 524082 4818539 124 39
0:00:23 11/27/2010 11 27 2010 0 647 522087 4818532 196 40
8:00:44 11/26/2010 11 26 2010 8 641 521384 4818530 198 40
0:00:54 3/12/2010 3 12 2010 0 644 523102 4818535 194 40
18:00:47 4/14/2009 4 14 2009 18 639 525302 4818543 88 40
10:00:21 4/2/2008 4 2 2008 10 633 522189 4818532 196 40
10:00:54 1/29/2011 1 29 2011 10 654 521616 4818530 197 40
4:00:21 12/19/2013 12 19 2013 4 914 521392 4818530 198 40
22:00:22 4/15/2008 4 15 2008 22 635 520626 4818527 200 39
2:00:53 1/14/2014 1 14 2014 2 916 523012 4818535 194 40
2:00:50 4/10/2012 4 10 2012 2 670 525172 4818543 87 40
6:00:54 3/1/2013 3 1 2013 6 663 524168 4818539 124 39
12:00:42 1/4/2009 1 4 2009 12 634 522105 4818532 196 40
18:00:37 1/29/2009 1 29 2009 18 633 524678 4818541 86 40
22:00:48 12/5/2010 12 5 2010 22 801 523314 4818536 193 40
2:00:54 1/21/2011 1 21 2011 2 801 523965 4818539 192 40
10:00:55 3/22/2010 3 22 2010 10 643 522326 4818533 196 40
4:00:48 4/2/2011 4 2 2011 4 668 522566 4818534 195 40
22:00:54 4/7/2009 4 7 2009 22 639 524152 4818539 124 39
2:00:54 3/19/2011 3 19 2011 2 801 521841 4818532 197 40
10:00:48 3/27/2014 3 27 2014 10 914 521745 4818531 197 40
8:00:55 12/4/2012 12 4 2012 8 675 525952 4818546 85 40
6:01:12 1/31/2011 1 31 2011 6 650 524925 4818542 87 40
10:00:43 4/17/2012 4 17 2012 10 677 524167 4818540 124 39
2:00:48 4/5/2008 4 5 2008 2 634 523005 4818536 194 40
16:00:54 3/1/2014 3 1 2014 16 917 521709 4818531 197 40
8:00:54 3/19/2011 3 19 2011 8 801 521873 4818532 197 40
8:00:56 4/10/2009 4 10 2009 8 647 521842 4818532 197 40
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4:00:43 2/24/2011 2 24 2011 4 639 522045 4818532 196 40
6:00:54 2/25/2011 2 25 2011 6 646 523500 4818537 193 40
18:01:42 2/6/2010 2 6 2010 18 640 521557 4818531 198 40
20:00:38 2/4/2013 2 4 2013 20 680 523342 4818537 193 40
2:00:43 12/26/2008 12 26 2008 2 637 524148 4818540 124 39
16:00:48 2/5/2011 2 5 2011 16 654 525520 4818545 88 40
12:00:56 3/27/2014 3 27 2014 12 917 521707 4818531 197 40
18:00:53 4/13/2009 4 13 2009 18 641 524267 4818540 124 39
6:00:43 12/18/2012 12 18 2012 6 677 524678 4818542 86 40
10:00:53 12/28/2009 12 28 2009 10 640 521628 4818531 197 40
18:00:54 1/1/2010 1 1 2010 18 639 525040 4818543 87 40
22:01:10 3/22/2014 3 22 2014 22 917 521815 4818532 197 40
22:00:47 4/12/2012 4 12 2012 22 671 524324 4818541 124 39
6:00:43 4/7/2010 4 7 2010 6 650 522837 4818535 194 40
12:00:48 3/12/2010 3 12 2010 12 646 521386 4818531 198 40
22:00:53 2/11/2009 2 11 2009 22 637 525697 4818546 85 40
8:00:50 3/27/2012 3 27 2012 8 670 521757 4818532 197 40
8:00:41 11/26/2010 11 26 2010 8 647 522200 4818534 196 40
10:00:54 1/1/2013 1 1 2013 10 680 522045 4818533 196 40
18:00:56 3/30/2008 3 30 2008 18 632 523285 4818537 193 40
22:00:56 11/26/2010 11 26 2010 22 647 522031 4818533 196 40
22:00:21 11/27/2010 11 27 2010 22 654 521401 4818531 198 40
6:00:54 3/24/2010 3 24 2010 6 657 520758 4818529 200 39
18:00:50 3/21/2010 3 21 2010 18 746 524309 4818541 124 39
10:00:42 1/6/2009 1 6 2009 10 635 523588 4818538 193 40
12:00:26 2/6/2010 2 6 2010 12 633 525198 4818544 87 40
8:00:56 2/19/2012 2 19 2012 8 665 525396 4818545 88 40
22:00:53 4/4/2009 4 4 2009 22 634 521563 4818532 198 40
20:00:53 4/20/2013 4 20 2013 20 671 524067 4818540 124 39
4:00:41 4/7/2010 4 7 2010 4 650 522834 4818536 194 40
14:00:32 12/20/2013 12 20 2013 14 907 524154 4818541 124 39
18:00:52 5/1/2010 5 1 2010 18 639 523021 4818537 194 40
20:00:47 3/7/2013 3 7 2013 20 663 523210 4818537 193 40
8:00:23 1/10/2014 1 10 2014 8 679 524055 4818540 124 39
22:00:13 12/8/2013 12 8 2013 22 917 525063 4818544 87 40
6:00:48 2/15/2011 2 15 2011 6 801 524732 4818543 86 40
14:00:46 3/31/2014 3 31 2014 14 907 521384 4818532 198 40
0:00:52 3/16/2011 3 16 2011 0 655 523183 4818538 194 40
10:00:53 3/5/2014 3 5 2014 10 909 522338 4818535 196 40
0:00:20 3/28/2012 3 28 2012 0 658 522666 4818536 195 40
22:00:53 3/13/2010 3 13 2010 22 647 524235 4818541 124 39
10:00:56 3/29/2011 3 29 2011 10 654 522415 4818535 195 40
6:00:18 12/22/2008 12 22 2008 6 634 524573 4818543 86 40
2:01:12 1/2/2013 1 2 2013 2 675 523475 4818539 193 40
16:00:48 1/9/2014 1 9 2014 16 907 524156 4818541 124 39
14:00:47 2/9/2010 2 9 2010 14 633 525580 4818547 88 40
4:00:53 1/31/2011 1 31 2011 4 650 524923 4818544 87 40
6:00:54 12/30/2009 12 30 2009 6 644 522552 4818536 195 40
6:00:47 12/23/2012 12 23 2012 6 679 524480 4818543 86 40
6:00:54 12/27/2012 12 27 2012 6 680 521253 4818532 198 40
8:00:56 2/4/2009 2 4 2009 8 637 524712 4818544 86 40
2:00:54 2/4/2009 2 4 2009 2 637 524715 4818544 86 40
12:00:53 12/17/2008 12 17 2008 12 634 523867 4818541 192 40
0:00:29 1/16/2014 1 16 2014 0 908 520977 4818531 199 40
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6:00:47 2/16/2011 2 16 2011 6 650 523216 4818538 193 40
2:00:56 3/12/2014 3 12 2014 2 916 525323 4818546 88 40
18:00:33 1/1/2011 1 1 2011 18 657 520734 4818530 200 39
16:00:56 12/20/2013 12 20 2013 16 907 524158 4818542 124 39
10:00:55 3/24/2010 3 24 2010 10 653 521471 4818533 198 40
10:00:42 1/18/2009 1 18 2009 10 633 521547 4818533 198 40
14:00:54 12/22/2012 12 22 2012 14 680 521361 4818532 198 40
4:00:44 2/11/2010 2 11 2010 4 646 523301 4818539 193 40
10:00:48 3/15/2010 3 15 2010 10 643 522030 4818534 196 40
10:00:21 3/19/2013 3 19 2013 10 679 522149 4818535 196 40
4:00:48 1/14/2014 1 14 2014 4 909 523141 4818538 194 40
8:00:53 1/24/2010 1 24 2010 8 641 520594 4818530 200 39
8:00:54 4/5/2012 4 5 2012 8 665 521443 4818533 198 40
4:00:46 4/21/2011 4 21 2011 4 650 525576 4818547 88 40
18:00:47 3/8/2012 3 8 2012 18 658 521210 4818532 198 40
18:00:58 12/9/2012 12 9 2012 18 675 525118 4818546 87 40
16:00:24 4/2/2009 4 2 2009 16 633 521167 4818532 199 40
8:00:55 4/7/2012 4 7 2012 8 670 526186 4818550 84 40
18:00:54 1/10/2009 1 10 2009 18 635 523074 4818538 194 40
6:00:54 1/3/2010 1 3 2010 6 643 524321 4818543 124 39
2:00:24 1/2/2011 1 2 2011 2 657 520609 4818530 200 39
2:00:49 2/27/2014 2 27 2014 2 907 525687 4818548 85 40
12:00:47 3/30/2008 3 30 2008 12 636 522201 4818535 196 40
8:00:37 2/6/2013 2 6 2013 8 675 524595 4818544 86 40
0:00:24 1/14/2009 1 14 2009 0 634 523951 4818541 192 40
18:00:26 3/18/2011 3 18 2011 18 654 522027 4818535 196 40
16:00:30 2/8/2009 2 8 2009 16 633 524206 4818542 124 39
10:01:23 1/30/2011 1 30 2011 10 639 525091 4818546 87 40
2:00:47 3/19/2011 3 19 2011 2 654 522030 4818535 196 40
8:00:54 4/20/2012 4 20 2012 8 666 524585 4818544 86 40
4:00:53 12/27/2012 12 27 2012 4 680 521251 4818533 198 40
2:00:32 5/1/2011 5 1 2011 2 654 522087 4818535 196 40
10:00:48 1/4/2009 1 4 2009 10 633 522151 4818535 196 40
18:01:06 3/1/2010 3 1 2010 18 638 522233 4818536 196 40
8:00:52 3/16/2010 3 16 2010 8 643 522073 4818535 196 40
4:00:42 1/8/2011 1 8 2011 4 657 521650 4818534 197 40
22:00:49 4/13/2014 4 13 2014 22 909 525384 4818547 88 40
10:00:41 12/23/2008 12 23 2008 10 635 524260 4818543 124 39
4:00:41 4/29/2009 4 29 2009 4 644 521814 4818535 197 40
6:00:57 1/14/2014 1 14 2014 6 917 523158 4818539 194 40
10:00:41 2/6/2010 2 6 2010 10 633 525197 4818547 87 40
8:00:24 12/25/2011 12 25 2011 8 658 521526 4818534 198 40
22:00:55 3/18/2011 3 18 2011 22 654 522029 4818535 196 40
8:00:56 4/15/2009 4 15 2009 8 648 524238 4818543 124 39
2:00:54 1/15/2011 1 15 2011 2 647 523190 4818539 194 40
16:00:54 12/22/2012 12 22 2012 16 680 521360 4818533 198 40
2:00:42 2/24/2011 2 24 2011 2 655 521973 4818535 197 40
4:00:41 2/24/2010 2 24 2010 4 646 523294 4818540 193 40
16:01:02 2/11/2013 2 11 2013 16 675 524904 4818546 87 40
20:00:41 12/11/2013 12 11 2013 20 917 524372 4818544 124 39
14:00:50 4/5/2011 4 5 2011 14 801 525737 4818549 85 40
8:00:48 2/5/2011 2 5 2011 8 655 524209 4818543 124 39
4:00:56 12/17/2012 12 17 2012 4 675 525434 4818548 88 40
6:00:47 3/19/2011 3 19 2011 6 654 522034 4818536 196 40
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12:00:54 3/5/2014 3 5 2014 12 909 522352 4818537 196 40
10:00:36 2/25/2010 2 25 2010 10 647 525409 4818548 88 40
0:00:55 2/23/2013 2 23 2013 0 666 523409 4818541 193 40
12:00:42 1/12/2014 1 12 2014 12 916 524413 4818544 86 40
2:00:54 3/22/2013 3 22 2013 2 671 525494 4818548 88 40
16:00:42 12/28/2009 12 28 2009 16 641 521331 4818534 198 40
10:00:53 3/22/2010 3 22 2010 10 638 522085 4818536 196 40
8:00:25 2/8/2011 2 8 2011 8 638 525520 4818548 88 40
6:00:54 2/8/2011 2 8 2011 6 801 525393 4818548 88 40
0:00:55 3/23/2014 3 23 2014 0 917 521814 4818536 197 40
18:00:49 5/6/2011 5 6 2011 18 666 524723 4818546 86 40
10:00:53 12/6/2011 12 6 2011 10 801 521558 4818535 198 40
16:00:53 2/4/2013 2 4 2013 16 663 523649 4818542 192 40
10:01:12 1/25/2014 1 25 2014 10 917 522157 4818537 196 40
12:00:56 2/22/2010 2 22 2010 12 638 525827 4818550 85 40
18:00:53 3/17/2009 3 17 2009 18 634 521564 4818535 198 40
6:00:20 2/4/2009 2 4 2009 6 637 524712 4818546 86 40
6:00:53 4/21/2011 4 21 2011 6 669 525876 4818550 85 40
18:00:44 4/7/2010 4 7 2010 18 639 525751 4818550 85 40
8:01:11 2/22/2010 2 22 2010 8 643 525078 4818547 87 40
6:00:19 11/20/2010 11 20 2010 6 651 525650 4818549 85 40
0:00:54 12/29/2012 12 29 2012 0 665 522980 4818540 194 40
6:00:55 4/21/2011 4 21 2011 6 650 525573 4818549 88 40
0:00:27 2/27/2014 2 27 2014 0 907 525684 4818550 85 40
18:00:42 1/31/2011 1 31 2011 18 801 523059 4818540 194 40
10:00:45 1/21/2010 1 21 2010 10 640 524091 4818544 124 39
14:00:47 1/20/2009 1 20 2009 14 633 521407 4818535 198 40
14:00:49 3/31/2011 3 31 2011 14 655 521653 4818536 197 40
18:00:53 12/23/2009 12 23 2009 18 639 521436 4818535 198 40
4:00:12 1/2/2013 1 2 2013 4 675 523473 4818542 193 40
4:00:38 2/28/2010 2 28 2010 4 642 525418 4818549 88 40
14:00:44 2/8/2009 2 8 2009 14 633 524203 4818545 124 39
6:00:47 1/14/2014 1 14 2014 6 909 523140 4818541 194 40
14:00:48 3/27/2014 3 27 2014 14 917 521711 4818536 197 40
0:00:29 1/22/2011 1 22 2011 0 801 523923 4818544 192 40
22:00:53 2/22/2010 2 22 2010 22 639 525847 4818551 85 40
0:00:41 12/20/2008 12 20 2008 0 633 525408 4818549 88 40
2:00:42 11/24/2011 11 24 2011 2 665 522022 4818537 196 40
16:00:56 2/1/2014 2 1 2014 16 917 521082 4818534 199 40
8:00:53 2/11/2010 2 11 2010 8 646 523299 4818542 193 40
8:00:47 3/22/2008 3 22 2008 8 636 521881 4818537 197 40
14:00:38 4/9/2011 4 9 2011 14 654 521577 4818536 198 40
8:00:47 3/14/2009 3 14 2009 8 639 521895 4818537 197 40
18:00:53 3/8/2010 3 8 2010 18 644 525614 4818550 88 40
6:00:41 2/11/2010 2 11 2010 6 646 523302 4818542 193 40
2:00:53 4/21/2011 4 21 2011 2 650 525574 4818550 88 40
8:00:48 2/17/2010 2 17 2010 8 639 525184 4818549 87 40
14:00:47 2/2/2011 2 2 2011 14 655 525506 4818550 88 40
10:01:23 1/26/2011 1 26 2011 10 646 522267 4818539 196 40
8:00:47 3/1/2014 3 1 2014 8 916 522159 4818538 196 40
10:02:00 1/30/2011 1 30 2011 10 646 525088 4818549 87 40
18:00:49 12/27/2011 12 27 2011 18 650 523654 4818543 192 40
22:00:32 11/24/2009 11 24 2009 22 642 524424 4818546 86 40
8:00:47 2/11/2009 2 11 2009 8 633 524944 4818548 87 40
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4:00:41 12/15/2011 12 15 2011 4 667 523349 4818542 193 40
0:00:56 3/2/2010 3 2 2010 0 640 523496 4818543 193 40
4:00:13 2/4/2009 2 4 2009 4 637 524693 4818547 86 40
4:00:41 3/12/2014 3 12 2014 4 916 525336 4818550 88 40
4:00:54 3/19/2011 3 19 2011 4 654 522028 4818538 196 40
20:00:41 2/24/2013 2 24 2013 20 663 523129 4818542 194 40
18:00:52 12/11/2013 12 11 2013 18 907 521348 4818536 198 40
8:00:49 2/8/2011 2 8 2011 8 801 525381 4818550 88 40
18:00:41 4/1/2011 4 1 2011 18 665 521401 4818536 198 40
6:00:47 1/19/2011 1 19 2011 6 650 521867 4818538 197 40
10:00:48 12/28/2012 12 28 2012 10 663 521839 4818538 197 40
16:00:24 3/4/2010 3 4 2010 16 633 521470 4818537 198 40
6:00:42 2/24/2011 2 24 2011 6 655 521966 4818538 197 40
4:00:54 1/14/2014 1 14 2014 4 917 523159 4818542 194 40
18:00:47 12/26/2012 12 26 2012 18 680 521329 4818536 198 40
8:00:47 12/31/2008 12 31 2008 8 635 522029 4818539 196 40
12:01:17 2/7/2014 2 7 2014 12 916 523926 4818545 192 40
18:00:48 11/29/2010 11 29 2010 18 646 524464 4818547 86 40
22:00:47 2/24/2013 2 24 2013 22 663 523134 4818542 194 40
12:00:21 4/2/2009 4 2 2009 12 638 521511 4818537 198 40
18:00:52 3/24/2010 3 24 2010 18 647 520698 4818535 200 39
10:00:47 11/28/2010 11 28 2010 10 801 521573 4818537 198 40
18:00:55 12/26/2012 12 26 2012 18 680 521325 4818537 198 40
0:00:54 12/16/2013 12 16 2013 0 671 523296 4818543 193 40
16:00:56 1/3/2011 1 3 2011 16 801 521139 4818536 199 40
0:01:00 3/12/2014 3 12 2014 0 907 521633 4818538 197 40
20:00:54 4/3/2013 4 3 2013 20 679 524784 4818549 86 40
6:01:06 12/10/2012 12 10 2012 6 670 524714 4818548 86 40
6:00:54 2/13/2012 2 13 2012 6 665 525699 4818552 85 40
20:00:42 12/19/2013 12 19 2013 20 671 524697 4818548 86 40
10:01:17 12/29/2009 12 29 2009 10 640 521484 4818537 198 40
0:01:15 2/16/2011 2 16 2011 0 638 523097 4818543 194 40
4:00:47 2/24/2011 2 24 2011 4 655 521967 4818539 197 40
6:00:53 4/14/2012 4 14 2012 6 671 524321 4818547 124 39
22:00:41 12/26/2008 12 26 2008 22 632 521468 4818537 198 40
18:00:54 3/16/2009 3 16 2009 18 642 523564 4818545 193 40
12:01:08 1/11/2011 1 11 2011 12 801 524245 4818547 124 39
0:00:43 11/27/2010 11 27 2010 0 655 522119 4818540 196 40
18:00:53 4/11/2009 4 11 2009 18 642 526177 4818554 84 40
14:00:55 11/22/2011 11 22 2011 14 665 521370 4818537 198 40
14:00:41 2/23/2011 2 23 2011 14 650 522293 4818540 196 40
12:00:57 12/28/2012 12 28 2012 12 663 521829 4818539 197 40
4:00:47 2/24/2011 2 24 2011 4 653 522177 4818540 196 40
10:00:53 3/26/2014 3 26 2014 10 679 521680 4818538 197 40
12:00:36 2/28/2014 2 28 2014 12 914 522188 4818540 196 40
12:00:46 1/19/2013 1 19 2013 12 680 521615 4818538 197 40
8:00:22 1/5/2013 1 5 2013 8 663 524159 4818547 124 39
0:00:41 3/19/2011 3 19 2011 0 654 522025 4818540 196 40
18:00:53 1/29/2011 1 29 2011 18 650 523743 4818546 192 40
14:00:53 4/12/2012 4 12 2012 14 676 525823 4818553 85 40
2:00:34 1/14/2014 1 14 2014 2 909 523118 4818543 194 40
16:00:50 2/25/2009 2 25 2009 16 633 521560 4818538 198 40
22:00:54 2/23/2010 2 23 2010 22 647 523484 4818545 193 40
2:00:13 12/18/2012 12 18 2012 2 665 524299 4818548 124 39
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0:00:53 4/21/2011 4 21 2011 0 650 525591 4818552 88 40
2:00:23 2/5/2009 2 5 2009 2 637 524310 4818548 124 39
10:00:12 4/2/2008 4 2 2008 10 634 522186 4818540 196 40
10:00:54 3/27/2014 3 27 2014 10 917 521682 4818539 197 40
10:00:48 4/2/2009 4 2 2009 10 638 521510 4818538 198 40
8:00:44 12/24/2008 12 24 2008 8 637 525441 4818552 88 40
6:00:51 2/24/2010 2 24 2010 6 646 523292 4818544 193 40
16:00:48 2/28/2012 2 28 2012 16 666 523972 4818547 192 40
0:00:12 1/6/2014 1 6 2014 0 911 525493 4818552 88 40
6:00:53 4/24/2013 4 24 2013 6 671 521437 4818538 198 40
16:00:24 1/26/2010 1 26 2010 16 640 521556 4818539 198 40
14:00:47 12/31/2012 12 31 2012 14 665 521711 4818539 197 40
14:00:47 2/5/2014 2 5 2014 14 907 524068 4818547 124 39
22:00:53 12/7/2010 12 7 2010 22 801 524891 4818550 87 40
0:00:54 1/8/2011 1 8 2011 0 650 522342 4818541 196 40
4:00:33 12/31/2009 12 31 2009 4 638 523153 4818544 194 40
0:00:56 2/16/2011 2 16 2011 0 657 523153 4818544 194 40
4:00:56 2/15/2010 2 15 2010 4 646 524348 4818549 124 39
4:00:54 2/11/2009 2 11 2009 4 633 524940 4818551 87 40
12:00:47 2/10/2014 2 10 2014 12 918 524576 4818549 86 40
2:00:54 4/7/2010 4 7 2010 2 650 522882 4818544 194 40
14:00:25 2/17/2009 2 17 2009 14 637 525920 4818555 85 40
12:00:55 3/27/2014 3 27 2014 12 679 521822 4818540 197 40
12:01:13 4/17/2012 4 17 2012 12 677 524471 4818549 86 40
18:00:54 12/25/2009 12 25 2009 18 646 522535 4818542 195 40
14:00:47 1/1/2010 1 1 2010 14 641 524186 4818548 124 39
10:00:15 4/1/2010 4 1 2010 10 652 525435 4818553 88 40
8:00:48 2/24/2011 2 24 2011 8 653 522180 4818542 196 40
2:00:54 2/24/2010 2 24 2010 2 646 523294 4818545 193 40
0:00:21 2/21/2014 2 21 2014 0 908 523130 4818545 194 40
12:00:43 2/9/2010 2 9 2010 12 647 522014 4818541 196 40
16:01:22 2/5/2011 2 5 2011 16 647 521213 4818539 198 40
14:00:49 2/5/2011 2 5 2011 14 650 521289 4818539 198 40
12:00:40 3/15/2010 3 15 2010 12 639 521947 4818541 197 40
4:01:24 3/5/2011 3 5 2011 4 655 522099 4818542 196 40
0:00:54 1/18/2009 1 18 2009 0 632 520601 4818537 200 39
10:01:01 3/14/2014 3 14 2014 10 907 521702 4818540 197 40
18:00:42 4/1/2009 4 1 2009 18 633 522732 4818544 195 40
22:00:13 12/23/2008 12 23 2008 22 637 525473 4818554 88 40
18:00:24 2/24/2011 2 24 2011 18 642 523659 4818547 192 40
6:00:17 12/24/2008 12 24 2008 6 637 525417 4818553 88 40
4:00:53 4/25/2009 4 25 2009 4 640 524353 4818550 124 39
10:00:44 4/25/2008 4 25 2008 10 634 521821 4818541 197 40
6:00:21 1/11/2009 1 11 2009 6 635 523033 4818545 194 40
16:00:57 3/12/2010 3 12 2010 16 638 521414 4818540 198 40
18:00:47 2/11/2010 2 11 2010 18 640 523731 4818547 192 40
2:01:00 3/10/2014 3 10 2014 2 907 521517 4818540 198 40
10:00:54 3/17/2010 3 17 2010 10 646 521941 4818541 197 40
14:00:29 2/25/2009 2 25 2009 14 633 521531 4818540 198 40
10:00:54 1/19/2013 1 19 2013 10 680 521570 4818540 198 40
0:00:42 4/8/2009 4 8 2009 0 639 524150 4818549 124 39
10:00:53 12/29/2012 12 29 2012 10 680 523483 4818547 193 40
14:00:44 1/1/2013 1 1 2013 14 674 521718 4818541 197 40
4:00:55 3/23/2010 3 23 2010 4 639 522031 4818542 196 40
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16:00:43 4/11/2011 4 11 2011 16 659 522215 4818543 196 40
22:00:53 4/13/2014 4 13 2014 22 916 525358 4818554 88 40
8:00:54 3/15/2010 3 15 2010 8 801 521969 4818542 197 40
18:00:54 3/13/2009 3 13 2009 18 642 523263 4818546 193 40
6:00:54 11/24/2011 11 24 2011 6 665 521834 4818541 197 40
18:00:32 3/28/2011 3 28 2011 18 662 524957 4818552 87 40
0:00:53 2/21/2010 2 21 2010 0 633 525526 4818554 88 40
18:00:42 2/3/2011 2 3 2011 18 639 523340 4818547 193 40
4:00:54 4/3/2010 4 3 2010 4 746 525691 4818555 85 40
2:00:28 3/26/2008 3 26 2008 2 636 523439 4818547 193 40
18:00:26 3/18/2011 3 18 2011 18 655 522027 4818542 196 40
8:00:49 1/19/2011 1 19 2011 8 641 521855 4818542 197 40
18:00:50 4/16/2008 4 16 2008 18 636 520535 4818538 200 39
6:00:54 2/11/2009 2 11 2009 6 633 524947 4818553 87 40
0:00:54 1/12/2011 1 12 2011 0 642 525219 4818554 88 40
6:00:56 2/23/2010 2 23 2010 6 638 525389 4818554 88 40
4:00:54 2/24/2010 2 24 2010 4 639 523149 4818546 194 40
12:00:54 2/13/2011 2 13 2011 12 801 525851 4818556 85 40
4:00:56 4/14/2011 4 14 2011 4 801 520777 4818539 200 39
14:00:19 1/10/2011 1 10 2011 14 647 524755 4818552 86 40
18:00:56 3/26/2008 3 26 2008 18 633 523014 4818546 194 40
22:00:47 2/27/2014 2 27 2014 22 908 523319 4818547 193 40
22:00:55 3/6/2010 3 6 2010 22 642 525441 4818555 88 40
14:00:42 12/18/2008 12 18 2008 14 632 522017 4818543 196 40
14:00:48 12/6/2011 12 6 2011 14 801 521559 4818541 198 40
18:00:53 4/13/2010 4 13 2010 18 650 525817 4818556 85 40
0:00:53 12/25/2012 12 25 2012 0 675 523495 4818548 193 40
18:00:53 1/17/2009 1 17 2009 18 632 520600 4818538 200 39
18:00:43 1/21/2011 1 21 2011 18 801 523953 4818549 192 40
0:00:37 2/23/2010 2 23 2010 0 643 525410 4818555 88 40
10:00:56 11/24/2010 11 24 2010 10 643 521854 4818542 197 40
14:00:54 2/7/2014 2 7 2014 14 908 523228 4818547 193 40
2:01:25 2/15/2014 2 15 2014 2 907 526023 4818557 84 40
22:00:49 2/21/2010 2 21 2010 22 646 524749 4818552 86 40
10:00:49 2/9/2010 2 9 2010 10 633 525202 4818554 87 40
22:00:53 1/4/2014 1 4 2014 22 911 525137 4818554 87 40
18:00:53 12/24/2012 12 24 2012 18 675 523505 4818548 193 40
2:03:03 2/23/2010 2 23 2010 2 638 525352 4818555 88 40
12:00:53 1/28/2010 1 28 2010 12 641 521528 4818542 198 40
6:00:42 3/23/2010 3 23 2010 6 639 522027 4818543 196 40
18:00:48 3/19/2012 3 19 2012 18 666 520870 4818539 199 40
2:00:36 4/20/2014 4 20 2014 2 909 522322 4818544 196 40
2:00:54 2/15/2010 2 15 2010 2 646 524396 4818551 124 39
2:00:47 1/21/2014 1 21 2014 2 908 523791 4818549 192 40
14:00:41 3/11/2014 3 11 2014 14 914 522031 4818543 196 40
6:00:53 2/24/2010 2 24 2010 6 639 523147 4818547 194 40
22:00:53 11/24/2010 11 24 2010 22 641 524694 4818553 86 40
12:00:42 2/19/2011 2 19 2011 12 654 521368 4818541 198 40
12:00:54 1/11/2011 1 11 2011 12 638 522331 4818544 196 40
4:00:47 12/8/2011 12 8 2011 4 801 524697 4818553 86 40
10:00:17 4/23/2009 4 23 2009 10 640 524091 4818551 124 39
4:00:56 1/12/2014 1 12 2014 4 671 523320 4818548 193 40
2:00:53 2/24/2010 2 24 2010 2 639 523148 4818547 194 40
10:00:43 4/4/2010 4 4 2010 10 653 522292 4818545 196 40
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6:00:53 2/15/2011 2 15 2011 6 646 524712 4818553 86 40
16:00:47 1/30/2013 1 30 2013 16 665 521165 4818541 199 40
2:01:18 4/14/2011 4 14 2011 2 801 520771 4818540 200 39
16:03:05 4/6/2010 4 6 2010 16 651 522646 4818546 195 40
2:01:03 2/6/2011 2 6 2011 2 654 523496 4818549 193 40
6:00:56 2/24/2011 2 24 2011 6 653 522166 4818544 196 40
2:01:19 12/7/2011 12 7 2011 2 667 524892 4818554 87 40
22:00:54 12/31/2012 12 31 2012 22 674 521787 4818543 197 40
2:00:53 2/24/2011 2 24 2011 2 653 522174 4818544 196 40
18:00:53 3/26/2011 3 26 2011 18 655 524857 4818554 87 40
6:00:47 3/19/2009 3 19 2009 6 639 521530 4818542 198 40
18:00:53 1/21/2011 1 21 2011 18 638 523799 4818550 192 40
19:14:17 12/13/2012 12 13 2012 19 641 526189 4818559 84 40
14:01:11 2/10/2013 2 10 2013 14 675 525486 4818556 88 40
8:00:47 3/13/2009 3 13 2009 8 638 521966 4818544 197 40
10:00:54 3/29/2012 3 29 2012 10 675 522287 4818545 196 40
2:00:25 4/9/2008 4 9 2008 2 633 521508 4818542 198 40
18:00:38 1/15/2014 1 15 2014 18 679 523079 4818548 194 40
22:00:47 12/21/2013 12 21 2013 22 911 525379 4818556 88 40
14:00:28 2/20/2010 2 20 2010 14 646 525684 4818557 85 40
6:00:54 4/11/2011 4 11 2011 6 661 521501 4818542 198 40
22:00:43 2/3/2011 2 3 2011 22 639 523340 4818549 193 40
2:00:48 4/11/2011 4 11 2011 2 661 521495 4818543 198 40
12:00:56 11/28/2010 11 28 2010 12 801 521572 4818543 198 40
0:00:46 1/5/2009 1 5 2009 0 634 521207 4818542 198 40
0:00:42 2/28/2011 2 28 2011 0 646 523105 4818548 194 40
6:01:24 12/25/2013 12 25 2013 6 917 521267 4818542 198 40
12:00:30 12/28/2008 12 28 2008 12 632 523513 4818549 193 40
0:00:47 1/2/2013 1 2 2013 0 675 523493 4818549 193 40
2:01:12 4/15/2010 4 15 2010 2 640 525590 4818557 88 40
10:00:49 1/26/2011 1 26 2011 10 655 522327 4818546 196 40
4:00:54 12/25/2012 12 25 2012 4 675 523493 4818549 193 40
2:00:48 1/22/2011 1 22 2011 2 801 523921 4818551 192 40
8:00:48 2/5/2009 2 5 2009 8 637 524339 4818553 124 39
8:00:54 4/11/2011 4 11 2011 8 661 522443 4818546 195 40
2:01:11 5/8/2010 5 8 2010 2 646 521559 4818543 198 40
8:00:55 1/12/2011 1 12 2011 8 650 524328 4818553 124 39
2:01:52 11/20/2010 11 20 2010 2 651 525695 4818558 85 40
2:00:43 3/18/2009 3 18 2009 2 637 523143 4818548 194 40
22:00:23 4/22/2010 4 22 2010 22 639 525134 4818556 87 40
12:00:56 2/20/2010 2 20 2010 12 646 525687 4818558 85 40
16:00:48 5/1/2009 5 1 2009 16 634 521508 4818543 198 40
12:01:43 3/18/2014 3 18 2014 12 914 521865 4818544 197 40
4:00:13 12/18/2013 12 18 2013 4 911 525454 4818557 88 40
18:00:48 12/19/2010 12 19 2010 18 638 523517 4818550 193 40
18:01:18 4/18/2012 4 18 2012 18 676 521238 4818542 198 40
18:00:33 12/6/2011 12 6 2011 18 801 521506 4818543 198 40
6:00:48 3/5/2011 3 5 2011 6 655 522097 4818545 196 40
10:00:21 4/26/2008 4 26 2008 10 634 521484 4818543 198 40
0:00:56 2/12/2014 2 12 2014 0 918 523965 4818552 192 40
8:00:56 2/28/2014 2 28 2014 8 908 523577 4818550 193 40
8:00:38 4/24/2008 4 24 2008 8 634 521671 4818544 197 40
8:00:55 12/12/2008 12 12 2008 8 634 522168 4818546 196 40
4:00:53 4/12/2010 4 12 2010 4 639 522739 4818548 195 40
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2:00:54 4/12/2010 4 12 2010 2 639 522742 4818548 195 40
0:00:31 4/11/2011 4 11 2011 0 661 521491 4818544 198 40
14:00:14 3/1/2014 3 1 2014 14 916 521649 4818544 197 40
10:00:42 4/2/2008 4 2 2008 10 631 522180 4818546 196 40
6:02:28 3/20/2013 3 20 2013 6 677 521833 4818545 197 40
6:00:56 12/1/2010 12 1 2010 6 801 523471 4818550 193 40
4:00:41 1/30/2009 1 30 2009 4 633 524623 4818554 86 40
4:00:54 1/21/2014 1 21 2014 4 908 523794 4818551 192 40
0:00:21 3/4/2013 3 4 2013 0 666 523378 4818550 193 40
16:00:53 3/25/2009 3 25 2009 16 644 522265 4818546 196 40
8:00:05 3/26/2010 3 26 2010 8 654 525800 4818559 85 40
22:00:54 3/3/2013 3 3 2013 22 671 523517 4818551 193 40
14:01:24 1/7/2011 1 7 2011 14 641 522003 4818545 196 40
14:00:42 2/7/2014 2 7 2014 14 907 523577 4818551 193 40
10:00:53 4/2/2010 4 2 2010 10 646 524394 4818554 124 39
6:00:54 12/27/2009 12 27 2009 6 639 521740 4818545 197 40
12:00:41 3/1/2013 3 1 2013 12 679 522193 4818546 196 40
14:00:53 1/28/2011 1 28 2011 14 657 521752 4818545 197 40
12:00:45 2/13/2011 2 13 2011 12 639 525999 4818560 85 40
8:00:40 12/25/2012 12 25 2012 8 675 523496 4818551 193 40
16:00:48 3/17/2010 3 17 2010 16 801 522233 4818547 196 40
14:00:49 3/1/2014 3 1 2014 14 907 521626 4818545 197 40
14:00:30 4/4/2010 4 4 2010 14 653 522295 4818547 196 40
2:00:53 1/12/2014 1 12 2014 2 671 523318 4818550 193 40
6:00:53 12/25/2012 12 25 2012 6 675 523496 4818551 193 40
8:00:31 4/17/2011 4 17 2011 8 801 522055 4818546 196 40
22:00:57 4/16/2008 4 16 2008 22 636 520575 4818541 200 39
22:00:53 12/19/2010 12 19 2010 22 638 523519 4818551 193 40
2:00:53 12/26/2009 12 26 2009 2 639 521466 4818544 198 40
12:00:47 1/18/2009 1 18 2009 12 633 521587 4818545 198 40
16:00:53 1/20/2011 1 20 2011 16 638 524059 4818553 124 39
12:00:55 12/29/2012 12 29 2012 12 680 523475 4818551 193 40
18:00:27 4/7/2011 4 7 2011 18 658 524273 4818554 124 39
10:00:49 1/1/2010 1 1 2010 10 641 524182 4818554 124 39
22:00:54 2/13/2010 2 13 2010 22 640 523472 4818551 193 40
18:00:54 3/14/2009 3 14 2009 18 642 523730 4818552 192 40
10:01:05 3/4/2014 3 4 2014 10 917 522280 4818547 196 40
16:00:30 3/31/2014 3 31 2014 16 907 521436 4818545 198 40
22:00:47 2/11/2014 2 11 2014 22 918 523962 4818553 192 40
6:00:54 4/24/2009 4 24 2009 6 642 524097 4818554 124 39
8:01:12 2/10/2014 2 10 2014 8 908 524344 4818555 124 39
8:00:57 1/12/2014 1 12 2014 8 671 523344 4818551 193 40
2:00:52 12/25/2012 12 25 2012 2 675 523499 4818552 193 40
4:00:53 4/20/2014 4 20 2014 4 909 522312 4818548 196 40
8:00:54 12/25/2013 12 25 2013 8 917 521290 4818544 198 40
18:01:24 1/6/2010 1 6 2010 18 638 521482 4818545 198 40
22:00:53 3/11/2010 3 11 2010 22 644 523117 4818550 194 40
16:00:47 3/20/2013 3 20 2013 16 677 521617 4818545 197 40
18:00:53 1/11/2011 1 11 2011 18 642 525198 4818558 87 40
8:00:56 11/27/2010 11 27 2010 8 638 521829 4818546 197 40
8:00:53 3/27/2012 3 27 2012 8 678 521835 4818546 197 40
0:00:51 2/14/2013 2 14 2013 0 679 523081 4818550 194 40
16:00:41 2/5/2011 2 5 2011 16 638 525264 4818558 88 40
6:00:49 1/1/2011 1 1 2011 6 801 521105 4818544 199 40
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0:00:44 2/14/2010 2 14 2010 0 640 523475 4818552 193 40
2:00:53 3/20/2011 3 20 2011 2 668 521593 4818546 198 40
14:00:43 1/20/2011 1 20 2011 14 638 524043 4818554 124 39
10:00:23 1/28/2010 1 28 2010 10 641 521523 4818545 198 40
20:00:43 2/11/2014 2 11 2014 20 918 523970 4818554 192 40
18:00:53 12/26/2008 12 26 2008 18 632 521467 4818545 198 40
22:00:56 3/23/2009 3 23 2009 22 643 521659 4818546 197 40
18:00:24 12/23/2008 12 23 2008 18 637 525469 4818559 88 40
6:00:56 3/12/2014 3 12 2014 6 916 525342 4818559 88 40
6:00:18 4/10/2011 4 10 2011 6 661 521877 4818547 197 40
18:00:41 1/30/2011 1 30 2011 18 650 525048 4818558 87 40
6:00:50 4/11/2009 4 11 2009 6 642 524330 4818555 124 39
4:00:30 4/6/2012 4 6 2012 4 672 525677 4818560 85 40
4:00:41 2/23/2010 2 23 2010 4 638 525385 4818559 88 40
2:00:48 3/27/2010 3 27 2010 2 644 525651 4818560 85 40
8:00:55 3/5/2011 3 5 2011 8 655 522097 4818548 196 40
2:00:30 11/20/2013 11 20 2013 2 907 524367 4818555 124 39
14:00:56 12/28/2012 12 28 2012 14 679 521917 4818547 197 40
10:00:41 2/10/2009 2 10 2009 10 637 524919 4818558 87 40
4:00:55 1/15/2011 1 15 2011 4 647 523183 4818551 194 40
10:00:21 1/5/2012 1 5 2012 10 658 521658 4818546 197 40
16:00:54 3/16/2010 3 16 2010 16 643 521739 4818547 197 40
10:01:13 3/25/2013 3 25 2013 10 679 521375 4818545 198 40
10:00:41 2/1/2009 2 1 2009 10 637 524331 4818555 124 39
22:00:22 1/17/2009 1 17 2009 22 632 520586 4818543 200 39
8:00:43 3/25/2010 3 25 2010 8 656 521816 4818547 197 40
4:00:50 2/5/2009 2 5 2009 4 637 524334 4818556 124 39
12:00:33 2/17/2009 2 17 2009 12 637 525916 4818562 85 40
8:00:53 12/18/2013 12 18 2013 8 671 523766 4818554 192 40
22:00:52 2/22/2010 2 22 2010 22 643 525409 4818560 88 40
4:00:56 4/11/2009 4 11 2009 4 648 524337 4818556 124 39
22:00:53 2/4/2011 2 4 2011 22 639 525540 4818560 88 40
8:00:43 2/15/2011 2 15 2011 8 646 524946 4818558 87 40
22:00:43 2/4/2013 2 4 2013 22 680 523351 4818552 193 40
0:00:47 4/23/2010 4 23 2010 0 639 525133 4818559 87 40
0:00:53 1/7/2010 1 7 2010 0 644 521859 4818547 197 40
18:00:54 1/21/2011 1 21 2011 18 801 523959 4818555 192 40
16:00:06 12/6/2011 12 6 2011 16 801 521560 4818547 198 40
4:00:41 4/11/2011 4 11 2011 4 661 521493 4818546 198 40
2:00:57 12/22/2013 12 22 2013 2 911 525425 4818560 88 40
14:00:36 1/6/2010 1 6 2010 14 644 521846 4818548 197 40
18:00:29 1/6/2010 1 6 2010 18 639 521443 4818546 198 40
8:00:42 12/21/2013 12 21 2013 8 911 525830 4818562 85 40
18:00:54 4/23/2010 4 23 2010 18 639 525140 4818559 87 40
4:00:31 12/1/2010 12 1 2010 4 801 523468 4818553 193 40
0:00:48 2/12/2011 2 12 2011 0 801 523358 4818553 193 40
2:00:54 4/25/2009 4 25 2009 2 640 524356 4818556 124 39
16:00:53 3/4/2012 3 4 2012 16 663 523463 4818553 193 40
12:00:41 1/1/2010 1 1 2010 12 641 524181 4818556 124 39
18:00:45 3/30/2009 3 30 2009 18 644 521757 4818547 197 40
6:00:39 4/14/2011 4 14 2011 6 801 520775 4818544 200 39
20:00:54 3/3/2013 3 3 2013 20 671 523514 4818553 193 40
0:00:24 2/22/2010 2 22 2010 0 646 524914 4818559 87 40
20:00:47 3/25/2013 3 25 2013 20 671 524462 4818557 86 40
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14:00:50 3/11/2014 3 11 2014 14 679 522240 4818549 196 40
6:00:47 12/15/2013 12 15 2013 6 907 524168 4818556 124 39
16:00:56 2/13/2010 2 13 2010 16 646 524177 4818556 124 39
22:00:33 3/13/2009 3 13 2009 22 642 523252 4818553 193 40
14:00:34 1/19/2009 1 19 2009 14 633 521642 4818547 197 40
0:00:26   3/24/2009       3       24      2009    0       643     521651  4818547 197     40
8:01:24 2/17/2014       2       17      2014    8       907     524397  4818557 124     39
6:00:44 1/11/2012       1       11      2012    6       658     524737  4818558 86      40
4:00:43 1/2/2014        1       2       2014    4       909     523513  4818554 193     40
18:00:44        4/4/2009        4       4       2009    18      640     521273  4818547 198     40
2:00:47 4/5/2009        4       5       2009    2       634     521660  4818548 197     40
14:01:05        2/13/2014       2       13      2014    14      909     521924  4818549 197     40
0:00:56 11/28/2010      11      28      2010    0       655     521449  4818547 198     40
22:00:47        3/23/2009       3       23      2009    22      639     521567  4818548 198     40
0:00:28 12/21/2008      12      21      2008    0       637     521844  4818549 197     40
22:00:47        12/26/2012      12      26      2012    22      680     521322  4818547 198     40
4:00:54 4/11/2009       4       11      2009    4       642     524329  4818557 124     39
18:00:53        3/24/2013       3       24      2013    18      677     520981  4818546 199     40
12:00:49        3/23/2013       3       23      2013    12      677     521311  4818547 198     40
10:00:48        2/11/2013       2       11      2013    10      663     525189  4818560 87      40
4:00:38 1/14/2014       1       14      2014    4       907     523119  4818553 194     40
22:00:50        11/26/2010      11      26      2010    22      655     522105  4818550 196     40
6:00:20 2/5/2009        2       5       2009    6       637     524332  4818557 124     39
6:00:48 1/12/2014       1       12      2014    6       671     523340  4818554 193     40
4:01:12 1/19/2013       1       19      2013    4       679     521173  4818547 199     40
8:00:54 12/27/2009      12      27      2009    8       639     521744  4818548 197     40
6:00:24 4/11/2009       4       11      2009    6       648     524338  4818557 124     39
6:00:48 3/20/2011       3       20      2011    6       664     521750  4818549 197     40
10:01:10        1/16/2009       1       16      2009    10      634     524092  4818557 124     39
4:00:42 3/19/2009       3       19      2009    4       639     521533  4818548 198     40
16:00:30        3/24/2013       3       24      2013    16      677     520999  4818546 199     40
12:00:53        1/12/2011       1       12      2011    12      642     524505  4818558 86      40
0:00:53 12/12/2008      12      12      2008    0       634     522905  4818553 194     40
12:00:47        1/28/2011       1       28      2011    12      657     521754  4818549 197     40
0:00:54 4/7/2009        4       7       2009    0       641     521847  4818549 197     40
22:00:49        12/24/2012      12      24      2012    22      675     523491  4818555 193     40
14:00:54        11/24/2010      11      24      2010    14      638     521841  4818549 197     40
16:00:43        2/5/2011        2       5       2011    16      650     521286  4818548 198     40
2:00:48 2/21/2011       2       21      2011    2       639     523361  4818554 193     40
22:00:09        3/14/2009       3       14      2009    22      644     523334  4818554 193     40
20:00:56        3/12/2014       3       12      2014    20      914     520896  4818546 199     40
6:00:26 1/19/2013       1       19      2013    6       679     521162  4818547 199     40
22:00:55        11/24/2011      11      24      2011    22      665     524230  4818558 124     39
8:00:48 2/8/2011        2       8       2011    8       657     525316  4818562 88      40
16:00:25        1/7/2011        1       7       2011    16      657     521840  4818549 197     40
10:00:18        2/10/2009       2       10      2009    10      633     524885  4818560 87      40
14:00:57        4/5/2011        4       5       2011    14      647     521397  4818548 198     40
10:00:54        4/2/2010        4       2       2010    10      652     524547  4818559 86      40
22:00:53        1/21/2011       1       21      2011    22      801     523956  4818557 192     40
10:00:44        3/27/2008       3       27      2008    10      636     521631  4818549 197     40
0:00:32 1/1/2013        1       1       2013    0       680     522679  4818552 195     40
20:00:27        12/10/2013      12      10      2013    20      911     525077  4818561 87      40
6:00:55 4/5/2009        4       5       2009    6       634     521663  4818549 197     40
10:00:43        4/7/2012        4       7       2012    10      673     525720  4818563 85      40
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18:00:27        12/18/2009      12      18      2009    18      640     523386  4818555 193     40
10:00:47        1/4/2009        1       4       2009    10      634     522112  4818551 196     40
8:00:54 11/24/2013      11      24      2013    8       914     521773  4818550 197     40
12:00:15        3/29/2011       3       29      2011    12      658     522361  4818552 196     40
16:00:48        2/14/2010       2       14      2010    16      646     524784  4818560 86      40
22:00:42        3/1/2010        3       1       2010    22      640     523500  4818555 193     40
2:00:41 2/23/2010       2       23      2010    2       646     525346  4818562 88      40
6:00:50 1/14/2014       1       14      2014    6       907     523118  4818554 194     40
12:00:53        1/7/2011        1       7       2011    12      641     522003  4818550 197     40
12:00:47        3/15/2009       3       15      2009    12      642     521362  4818548 198     40
10:00:47        4/5/2012        4       5       2012    10      665     521455  4818549 198     40
0:00:56 3/24/2009       3       24      2009    0       639     521568  4818549 198     40
4:00:56 2/27/2013       2       27      2013    4       666     523792  4818557 192     40
14:00:46        1/11/2011       1       11      2011    14      650     524023  4818557 124     39
4:00:53 4/5/2009        4       5       2009    4       634     521661  4818549 197     40
22:00:49        3/23/2008       3       23      2008    22      631     523110  4818554 194     40
6:00:56 2/26/2010       2       26      2010    6       639     525565  4818563 88      40
18:00:48        2/13/2010       2       13      2010    18      640     523470  4818556 193     40
4:00:49 1/10/2012       1       10      2012    4       663     525119  4818562 87      40
16:00:44        4/1/2009        4       1       2009    16      633     522534  4818553 195     40
10:00:36        3/16/2010       3       16      2010    10      643     521716  4818550 197     40
20:00:53        3/8/2013        3       8       2013    20      663     523123  4818555 194     40
6:00:53 3/24/2009       3       24      2009    6       644     522131  4818551 196     40
14:00:29        3/8/2014        3       8       2014    14      679     521366  4818549 198     40
6:00:23 1/19/2011       1       19      2011    6       657     521900  4818551 197     40
2:00:56 12/18/2012      12      18      2012    2       677     524690  4818560 86      40
12:00:44        4/4/2010        4       4       2010    12      653     522293  4818552 196     40
6:00:54 4/12/2010       4       12      2010    6       639     522739  4818554 195     40
10:01:07        12/25/2009      12      25      2009    10      643     521796  4818550 197     40
10:01:24        1/11/2011       1       11      2011    10      641     522191  4818552 196     40
2:00:16 1/30/2009       1       30      2009    2       633     524675  4818560 86      40
18:00:53        2/23/2011       2       23      2011    18      657     523095  4818555 194     40
22:00:41        3/31/2010       3       31      2010    22      639     524900  4818561 87      40
12:00:53        2/24/2010       2       24      2010    12      633     521372  4818549 198     40
14:00:55        2/10/2013 2 10 2013 14 680 525177 4818562 87 40
2:00:50 12/19/2013 12 19 2013 2 914 521404 4818549 198 40
8:00:24 1/14/2014 1 14 2014 8 907 523121 4818555 194 40
10:00:31 4/18/2009 4 18 2009 10 644 522749 4818554 195 40
8:00:53 4/24/2014 4 24 2014 8 909 524389 4818560 124 39
4:00:41 3/1/2013 3 1 2013 4 663 523939 4818558 192 40
14:00:43 2/17/2010 2 17 2010 14 639 525538 4818564 88 40
4:00:56 12/26/2008 12 26 2008 4 633 524168 4818559 124 39
16:01:11 3/1/2014 3 1 2014 16 916 521654 4818550 197 40
6:00:26 4/3/2008 4 3 2008 6 637 523807 4818558 192 40
8:00:38 2/26/2009 2 26 2009 8 637 525666 4818565 85 40
22:00:47 3/22/2009 3 22 2009 22 643 523511 4818557 193 40
20:00:51 2/27/2014 2 27 2014 20 916 525363 4818563 88 40
2:00:41 3/24/2009 3 24 2009 2 639 521615 4818550 197 40
14:00:53 12/23/2009 12 23 2009 14 641 521525 4818550 198 40
18:00:56 3/6/2014 3 6 2014 18 913 526808 4818569 83 40
10:02:02 2/6/2012 2 6 2012 10 663 524728 4818561 86 40
14:01:25 3/27/2014 3 27 2014 14 679 521807 4818551 197 40
22:00:48 12/28/2013 12 28 2013 22 679 523319 4818556 193 40
22:00:53 3/23/2009 3 23 2009 22 634 521565 4818550 198 40
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8:00:50 4/1/2010 4 1 2010 8 652 525432 4818564 88 40
0:00:41 12/18/2012 12 18 2012 0 677 524693 4818561 86 40
0:00:53 4/1/2010 4 1 2010 0 639 524900 4818562 87 40
4:00:38 1/30/2011 1 30 2011 4 655 523054 4818556 194 40
12:00:48 3/14/2014 3 14 2014 12 907 521766 4818551 197 40
0:00:48 2/16/2009 2 16 2009 0 637 525586 4818565 88 40
6:00:26 3/16/2010 3 16 2010 6 639 522328 4818553 196 40
18:00:53 3/21/2009 3 21 2009 18 634 522447 4818554 195 40
2:00:53 3/7/2010 3 7 2010 2 639 524411 4818561 86 40
6:00:42 2/15/2010 2 15 2010 6 646 524346 4818560 124 39
8:00:48 11/26/2010 11 26 2010 8 646 522467 4818554 195 40
2:00:48 12/1/2010 12 1 2010 2 801 523470 4818557 193 40
6:00:14 12/26/2008 12 26 2008 6 633 524177 4818560 124 39
22:00:53 12/3/2012 12 3 2012 22 677 523379 4818557 193 40
16:00:48 2/5/2014 2 5 2014 16 916 524109 4818560 124 39
6:00:42 1/19/2011 1 19 2011 6 641 521854 4818552 197 40
18:00:26 3/1/2009 3 1 2009 18 637 523494 4818557 193 40
8:00:49 2/13/2012 2 13 2012 8 665 525703 4818566 85 40
10:00:41 4/24/2008 4 24 2008 10 631 521683 4818551 197 40
0:00:17 3/18/2009 3 18 2009 0 637 523141 4818556 194 40
2:00:53 2/12/2011 2 12 2011 2 801 523369 4818557 193 40
14:00:42 2/13/2010 2 13 2010 14 646 524170 4818560 124 39
8:00:48 4/16/2009 4 16 2009 8 637 524311 4818561 124 39
14:00:42 11/10/2010 11 10 2010 14 650 521757 4818552 197 40
8:00:42 11/21/2010 11 21 2010 8 651 525092 4818564 87 40
18:00:54 1/15/2009 1 15 2009 18 634 524093 4818560 124 39
6:00:24 2/22/2010 2 22 2010 6 633 525361 4818565 88 40
18:00:47 2/11/2009 2 11 2009 18 637 525659 4818566 85 40
2:01:39 3/16/2010 3 16 2010 2 639 522333 4818554 196 40
21:00:42 4/10/2010 4 10 2010 21 801 520755 4818549 200 39
16:00:54 12/23/2009 12 23 2009 16 641 521526 4818551 198 40
4:00:53 2/28/2013 2 28 2013 4 663 523193 4818557 194 40
10:00:47 4/24/2008 4 24 2008 10 634 521673 4818552 197 40
14:00:44 12/28/2008 12 28 2008 14 632 523512 4818558 193 40
4:00:55 4/24/2010 4 24 2010 4 639 525139 4818564 87 40
18:00:53 12/25/2012 12 25 2012 18 680 521072 4818550 199 40
10:00:41 3/31/2012 3 31 2012 10 666 524585 4818562 86 40
6:00:26 3/16/2012 3 16 2012 6 663 521896 4818553 197 40
8:00:42 3/30/2008 3 30 2008 8 637 522273 4818554 196 40
18:01:24 3/27/2012 3 27 2012 18 677 521531 4818552 198 40
6:00:49 1/31/2011 1 31 2011 6 639 524934 4818564 87 40
12:00:54 12/28/2009 12 28 2009 12 640 521644 4818552 197 40
14:00:50 3/4/2011 3 4 2011 14 650 522449 4818555 195 40
6:00:53 3/4/2010 3 4 2010 6 639 524436 4818562 86 40
10:00:17 3/31/2012 3 31 2012 10 671 522048 4818554 196 40
8:00:44 4/7/2011 4 7 2011 8 660 524315 4818562 124 39
4:00:53 3/7/2010 3 7 2010 4 639 524411 4818562 86 40
8:00:50 1/19/2013 1 19 2013 8 679 521157 4818551 199 40
18:00:49 1/24/2010 1 24 2010 18 633 523527 4818559 193 40
16:00:53 4/20/2008 4 20 2008 16 634 525278 4818565 88 40
6:00:53 1/31/2011 1 31 2011 6 642 525403 4818566 88 40
0:00:47 1/19/2013 1 19 2013 0 679 521157 4818551 199 40
12:00:56 12/23/2008 12 23 2008 12 637 524203 4818562 124 39
14:00:24 3/5/2011 3 5 2011 14 650 521180 4818551 199 40
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4:00:50 2/16/2009 2 16 2009 4 637 525584 4818567 88 40
16:01:12 12/29/2013 12 29 2013 16 917 521469 4818552 198 40
18:00:53 4/1/2011 4 1 2011 18 664 521545 4818553 198 40
8:00:48 3/8/2014 3 8 2014 8 917 521553 4818553 198 40
18:00:56 1/20/2011 1 20 2011 18 642 524187 4818562 124 39
4:01:00 4/1/2014 4 1 2014 4 907 521686 4818553 197 40
12:00:23 12/14/2010 12 14 2010 12 638 521582 4818553 198 40
8:00:56 4/19/2012 4 19 2012 8 676 521588 4818553 198 40
16:01:11 2/16/2011 2 16 2011 16 801 524706 4818564 86 40
16:00:48 2/9/2010 2 9 2010 16 633 525568 4818567 88 40
2:00:48 4/3/2014 4 3 2014 2 907 525376 4818566 88 40
18:00:49 4/24/2014 4 24 2014 18 907 524040 4818561 124 39
4:00:49 1/31/2011 1 31 2011 4 642 525401 4818566 88 40
10:01:23 2/11/2012 2 11 2012 10 665 525407 4818566 88 40
2:01:18 3/25/2010 3 25 2010 2 640 522481 4818556 195 40
0:00:42 4/19/2009 4 19 2009 0 640 526416 4818570 84 40
12:00:27 1/10/2011 1 10 2011 12 639 524497 4818563 86 40
10:00:54 3/27/2013 3 27 2013 10 679 521524 4818553 198 40
12:00:54 12/25/2009 12 25 2009 12 643 521796 4818554 197 40
18:00:55 4/28/2009 4 28 2009 18 639 523052 4818558 194 40
12:00:48 11/22/2011 11 22 2011 12 665 521367 4818553 198 40
4:00:46 12/15/2013 12 15 2013 4 908 523722 4818561 192 40
16:00:53 2/24/2010 2 24 2010 16 633 521375 4818553 198 40
2:00:55 3/19/2009 3 19 2009 2 643 521466 4818553 198 40
18:00:55 2/25/2012 2 25 2012 18 665 523161 4818559 194 40
12:00:47 1/5/2012 1 5 2012 12 658 521636 4818554 197 40
0:00:29 2/22/2010 2 22 2010 0 639 525412 4818567 88 40
8:00:36 3/16/2010 3 16 2010 8 801 521964 4818555 197 40
22:00:42 12/26/2008 12 26 2008 22 635 523812 4818561 192 40
6:00:53 1/5/2013 1 5 2013 6 663 524154 4818563 124 39
10:00:41 3/12/2010 3 12 2010 10 644 521394 4818553 198 40
2:00:51 2/8/2011 2 8 2011 2 642 523939 4818562 192 40
16:00:29 3/1/2014 3 1 2014 16 907 521629 4818554 197 40
10:00:48 4/2/2009 4 2 2009 10 648 521411 4818553 198 40
0:00:42 12/20/2009 12 20 2009 0 644 523301 4818560 193 40
18:00:48 12/23/2009 12 23 2009 18 633 521473 4818554 198 40
2:00:50 3/8/2013 3 8 2013 2 663 523502 4818560 193 40
22:00:48 4/6/2009 4 6 2009 22 641 521838 4818555 197 40
2:00:57 3/4/2010 3 4 2010 2 639 524435 4818564 86 40
18:01:24 1/18/2011 1 18 2011 18 650 521753 4818555 197 40
12:00:49 2/6/2011 2 6 2011 12 654 525474 4818568 88 40
8:00:54 1/19/2011 1 19 2011 8 650 521883 4818555 197 40
18:00:42 4/7/2011 4 7 2011 18 650 524444 4818564 86 40
4:00:53 1/5/2013 1 5 2013 4 663 524153 4818563 124 39
2:00:49 2/12/2014 2 12 2014 2 918 524051 4818563 124 39
6:00:48 3/15/2010 3 15 2010 6 651 526457 4818572 83 40
10:00:55 1/15/2011 1 15 2011 10 641 522336 4818557 196 40
0:01:32 3/24/2009 3 24 2009 0 634 521566 4818554 198 40
0:00:53 3/4/2010 3 4 2010 0 639 524433 4818564 86 40
2:00:54 1/19/2014 1 19 2014 2 679 523498 4818561 193 40
10:00:50 12/28/2008 12 28 2008 10 632 523512 4818561 193 40
6:00:24 1/1/2011 1 1 2011 6 650 523343 4818560 193 40
18:01:11 2/22/2010 2 22 2010 18 633 525841 4818570 85 40
12:00:26 3/20/2012 3 20 2012 12 658 521702 4818555 197 40
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0:00:48 1/12/2011 1 12 2011 0 641 522569 4818558 195 40
2:00:52 3/24/2009 3 24 2009 2 643 521663 4818555 197 40
18:00:12 1/1/2010 1 1 2010 18 633 524306 4818564 124 39
8:00:48 4/16/2009 4 16 2009 8 646 524167 4818564 124 39
4:00:56 3/16/2010 3 16 2010 4 639 522327 4818557 196 40
22:00:53 2/23/2011 2 23 2011 22 638 523192 4818560 194 40
18:01:02 3/6/2010 3 6 2010 18 642 525444 4818569 88 40
6:00:54 3/5/2011 3 5 2011 6 657 522014 4818557 196 40
8:00:44 3/5/2011 3 5 2011 8 657 522024 4818557 196 40
2:00:25 12/20/2009 12 20 2009 2 644 523297 4818561 193 40
8:00:35 2/12/2010 2 12 2010 8 646 523458 4818561 193 40
4:00:54 1/28/2011 1 28 2011 4 639 523504 4818562 193 40
10:00:13 2/14/2009 2 14 2009 10 637 525100 4818567 87 40
12:00:50 4/23/2013 4 23 2013 12 671 521427 4818555 198 40
18:00:42 12/10/2010 12 10 2010 18 642 525672 4818570 85 40
6:00:50 4/3/2014 4 3 2014 6 907 525383 4818569 88 40
6:00:48 3/19/2009 3 19 2009 6 643 521468 4818555 198 40
12:00:24 4/9/2011 4 9 2011 12 659 521745 4818556 197 40
18:00:48 2/21/2014 2 21 2014 18 907 523431 4818562 193 40
14:01:11 4/3/2010 4 3 2010 14 746 526253 4818572 84 40
20:00:50 12/28/2013 12 28 2013 20 679 523318 4818561 193 40
4:02:42 3/18/2009 3 18 2009 4 642 523237 4818561 193 40
6:01:11 4/10/2012 4 10 2012 6 673 524379 4818565 124 39
0:01:23 3/23/2009 3 23 2009 0 643 523511 4818562 193 40
4:00:42 3/4/2010 3 4 2010 4 639 524433 4818566 86 40
0:01:20 4/5/2012 4 5 2012 0 658 520547 4818553 200 39
6:00:55 2/15/2010 2 15 2010 6 638 524216 4818565 124 39
2:00:27 3/24/2009 3 24 2009 2 634 521566 4818556 198 40
8:00:44 2/15/2009 2 15 2009 8 632 524963 4818568 87 40
6:00:54 4/6/2013 4 6 2013 6 671 524341 4818566 124 39
10:01:20 2/7/2013 2 7 2013 10 679 524404 4818566 124 39
0:00:42 2/2/2011 2 2 2011 0 639 523821 4818564 192 40
6:00:53 3/21/2014 3 21 2014 6 908 525419 4818570 88 40
8:00:50 4/12/2009 4 12 2009 8 641 521392 4818556 198 40
12:00:30 1/1/2012 1 1 2012 12 658 522049 4818558 196 40
10:00:23 12/17/2008 12 17 2008 10 634 524226 4818565 124 39
0:00:54 2/24/2011 2 24 2011 0 638 523101 4818561 194 40
18:00:47 3/11/2012 3 11 2012 18 666 523288 4818562 193 40
12:00:52 3/18/2008 3 18 2008 12 634 524178 4818565 124 39
2:00:54 3/4/2012 3 4 2012 2 665 523169 4818562 194 40
0:00:47 3/15/2011 3 15 2011 0 655 523121 4818562 194 40
12:00:25 11/24/2010 11 24 2010 12 643 521841 4818557 197 40
4:00:43 1/11/2009 1 11 2009 4 635 523070 4818561 194 40
2:00:44 1/4/2014 1 4 2014 2 908 523786 4818564 192 40
4:00:49 1/1/2013 1 1 2013 4 677 522000 4818558 197 40
6:00:44 1/9/2009 1 9 2009 6 635 523933 4818564 192 40
12:00:48 1/12/2011 1 12 2011 12 801 524575 4818567 86 40
18:00:43 4/11/2011 4 11 2011 18 665 521402 4818556 198 40
6:00:53 3/20/2009 3 20 2009 6 643 521513 4818557 198 40
4:02:00 1/19/2014 1 19 2014 4 679 523504 4818563 193 40
12:00:53 12/18/2008 12 18 2008 12 637 521866 4818558 197 40
8:00:53 3/19/2012 3 19 2012 8 666 522106 4818559 196 40
22:00:54 1/21/2011 1 21 2011 22 638 523963 4818565 192 40
18:00:55 4/22/2008 4 22 2008 18 633 522781 4818561 195 40
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0:00:21 3/24/2008 3 24 2008 0 631 523114 4818562 194 40
18:00:28 4/11/2011 4 11 2011 18 664 521793 4818558 197 40
2:00:47 1/28/2011 1 28 2011 2 639 523508 4818563 193 40
2:00:56 2/2/2011 2 2 2011 2 639 523796 4818564 192 40
12:00:53 4/9/2014 4 9 2014 12 679 521739 4818558 197 40
2:00:44 5/4/2011 5 4 2011 2 664 525499 4818571 88 40
8:00:56 4/23/2010 4 23 2010 8 640 526411 4818574 84 40
4:00:21 12/18/2013 12 18 2013 4 907 525358 4818570 88 40
16:00:48 2/12/2009 2 12 2009 16 632 523398 4818563 193 40
8:00:49 12/26/2008 12 26 2008 8 633 524164 4818566 124 39
12:00:25 3/12/2010 3 12 2010 12 644 521401 4818557 198 40
0:00:23 12/19/2013 12 19 2013 0 909 525251 4818570 88 40
18:00:41 4/4/2009 4 4 2009 18 634 521571 4818557 198 40
16:00:44 3/26/2014 3 26 2014 16 914 521690 4818558 197 40
12:00:24 3/9/2012 3 9 2012 12 658 522234 4818559 196 40
18:00:54 11/27/2010 11 27 2010 18 647 521396 4818557 198 40
22:00:53 1/10/2014 1 10 2014 22 909 524074 4818566 124 39
14:01:10 2/7/2013 2 7 2013 14 680 524083 4818566 124 39
2:00:56 12/20/2008 12 20 2008 2 633 525392 4818571 88 40
18:00:44 3/13/2014 3 13 2014 18 679 521416 4818557 198 40
6:01:12 1/30/2011 1 30 2011 6 638 523142 4818563 194 40
6:00:15 2/16/2009 2 16 2009 6 637 525583 4818572 88 40
10:00:14 4/12/2009 4 12 2009 10 641 521391 4818557 198 40
12:00:56 1/19/2012 1 19 2012 12 663 524740 4818568 86 40
6:00:54 2/27/2013 2 27 2013 6 666 523809 4818565 192 40
12:00:56 1/11/2013 1 11 2013 12 675 523575 4818564 193 40
18:00:41 1/31/2011 1 31 2011 18 650 523918 4818566 192 40
8:00:48 1/1/2011 1 1 2011 8 650 523346 4818564 193 40
10:00:53 1/11/2011 1 11 2011 10 657 522194 4818560 196 40
2:00:50 3/24/2008 3 24 2008 2 631 523112 4818563 194 40
18:00:54 1/21/2011 1 21 2011 18 638 523963 4818566 192 40
10:01:03 1/11/2013 1 11 2013 10 675 523582 4818565 193 40
18:00:19 12/27/2009 12 27 2009 18 643 521200 4818557 198 40
0:00:13 1/13/2013 1 13 2013 0 663 523255 4818564 193 40
10:00:47 2/14/2009 2 14 2009 10 632 524966 4818570 87 40
4:00:53 3/24/2010 3 24 2010 4 656 520781 4818556 200 39
6:00:51 1/8/2011 1 8 2011 6 657 521597 4818558 198 40
12:00:45 11/27/2010 11 27 2010 12 643 521685 4818559 197 40
12:02:45 1/4/2009 1 4 2009 12 632 522153 4818560 196 40
0:00:52 11/20/2011 11 20 2011 0 650 524312 4818568 124 39
14:00:50 1/24/2010 1 24 2010 14 633 523535 4818565 193 40
0:00:41 1/11/2009 1 11 2009 0 635 523067 4818563 194 40
4:00:55 12/15/2013 12 15 2013 4 916 524421 4818568 86 40
4:00:54 11/20/2010 11 20 2010 4 651 525570 4818572 88 40
0:01:12 2/8/2013 2 8 2013 0 680 524192 4818567 124 39
6:00:42 4/12/2009 4 12 2009 6 644 525576 4818573 88 40
4:00:42 1/1/2011 1 1 2011 4 650 523347 4818564 193 40
22:00:50 2/1/2011 2 1 2011 22 639 523816 4818566 192 40
2:00:43 5/2/2011 5 2 2011 2 669 524577 4818569 86 40
18:00:42 1/31/2011 1 31 2011 18 801 523028 4818563 194 40
2:00:55 2/16/2011 2 16 2011 2 638 523113 4818564 194 40
0:00:44 3/4/2012 3 4 2012 0 665 523164 4818564 194 40
18:00:56 3/14/2011 3 14 2011 18 655 523122 4818564 194 40
22:00:45 4/8/2009 4 8 2009 22 643 524248 4818568 124 39
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16:00:30 2/5/2011 2 5 2011 16 655 525317 4818572 88 40
16:00:57 2/14/2011 2 14 2011 16 646 524259 4818568 124 39
8:00:54 2/15/2010 2 15 2010 8 640 524137 4818568 124 39
6:00:53 3/20/2009 3 20 2009 6 640 521552 4818559 198 40
10:00:55 3/14/2014 3 14 2014 10 909 521713 4818559 197 40
16:00:48 1/30/2009 1 30 2009 16 633 523496 4818566 193 40
6:00:55 2/16/2011 2 16 2011 6 638 523117 4818564 194 40
2:00:54 1/25/2012 1 25 2012 2 665 521225 4818558 198 40
8:02:21 4/19/2012 4 19 2012 8 677 524299 4818568 124 39
10:00:53 3/23/2010 3 23 2010 10 643 521915 4818560 197 40
14:00:55 1/30/2013 1 30 2013 14 665 521167 4818558 199 40
12:00:20 4/25/2008 4 25 2008 12 634 521853 4818560 197 40
6:00:53 3/5/2011 3 5 2011 6 653 521969 4818561 197 40
0:00:43 1/12/2011 1 12 2011 0 657 522649 4818563 195 40
0:00:48 12/29/2012 12 29 2012 0 679 522813 4818563 194 40
4:00:53 2/13/2012 2 13 2012 4 663 525789 4818574 85 40
4:00:47 3/20/2009 3 20 2009 4 643 521514 4818559 198 40
14:00:41 12/18/2008 12 18 2008 14 637 521865 4818560 197 40
12:00:25 12/28/2009 12 28 2009 12 643 521681 4818560 197 40
18:00:26 1/3/2010 1 3 2010 18 633 523498 4818566 193 40
4:00:54 3/5/2011 3 5 2011 4 657 522015 4818561 196 40
20:00:30 4/3/2012 4 3 2012 20 657 520971 4818558 199 40
22:00:15 3/14/2011 3 14 2011 22 655 523122 4818565 194 40
18:00:42 1/31/2011 1 31 2011 18 650 523917 4818568 192 40
2:00:22 12/24/2008 12 24 2008 2 637 525456 4818573 88 40
6:00:48 12/27/2009 12 27 2009 6 633 521602 4818560 197 40
8:00:54 1/31/2011 1 31 2011 8 642 525388 4818573 88 40
4:00:47 2/16/2011 2 16 2011 4 638 523114 4818565 194 40
0:00:48 12/7/2011 12 7 2011 0 667 525063 4818572 87 40
6:00:54 3/24/2010 3 24 2010 6 656 520777 4818557 200 39
8:00:54 4/19/2011 4 19 2011 8 661 521466 4818560 198 40
8:00:27 1/9/2009 1 9 2009 8 635 523936 4818568 192 40
10:00:30 3/31/2012 3 31 2012 10 681 521368 4818560 198 40
20:00:48 2/19/2012 2 19 2012 20 663 523243 4818566 193 40
10:01:13 2/13/2011 2 13 2011 10 801 525876 4818575 85 40
22:00:41 3/19/2009 3 19 2009 22 640 521560 4818560 198 40
18:00:49 3/29/2011 3 29 2011 18 662 525257 4818573 88 40
4:00:49 3/21/2014 3 21 2014 4 908 525421 4818574 88 40
2:00:55 2/13/2012 2 13 2012 2 663 525772 4818575 85 40
18:00:26 12/26/2010 12 26 2010 18 646 523430 4818567 193 40
16:00:42 1/12/2009 1 12 2009 16 637 523967 4818568 192 40
4:00:41 3/19/2009 3 19 2009 4 643 521464 4818560 198 40
4:00:42 12/20/2008 12 20 2008 4 633 525498 4818574 88 40
6:00:53 3/18/2011 3 18 2011 6 663 521682 4818561 197 40
6:00:41 4/8/2008 4 8 2008 6 637 523298 4818566 193 40
12:00:26 1/24/2010 1 24 2010 12 633 523547 4818567 193 40
12:00:54 3/9/2011 3 9 2011 12 654 522151 4818562 196 40
12:00:26 1/12/2011 1 12 2011 12 650 524531 4818571 86 40
4:00:29 4/3/2014 4 3 2014 4 907 525383 4818574 88 40
12:00:53 1/8/2010 1 8 2010 12 639 521748 4818561 197 40
6:00:54 3/7/2010 3 7 2010 6 639 524412 4818570 86 40
10:00:56 3/24/2010 3 24 2010 10 641 521595 4818561 198 40
14:00:41 12/9/2011 12 9 2011 14 659 520751 4818558 200 39
18:00:53 2/23/2011 2 23 2011 18 638 523194 4818566 194 40
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0:00:44 2/15/2010 2 15 2010 0 640 523172 4818566 194 40
8:01:07 4/5/2011 4 5 2011 8 647 521497 4818561 198 40
0:00:24 3/9/2012 3 9 2012 0 663 523371 4818567 193 40
16:00:54 4/3/2010 4 3 2010 16 746 526047 4818577 84 40
10:00:47 2/24/2010 2 24 2010 10 633 521376 4818560 198 40
18:00:54 2/23/2014 2 23 2014 18 908 523348 4818567 193 40
4:00:41 2/26/2010 2 26 2010 4 647 524940 4818573 87 40
12:00:54 3/19/2013 3 19 2013 12 663 522195 4818563 196 40
18:00:44 4/6/2010 4 6 2010 18 650 523068 4818566 194 40
4:00:52 11/24/2011 11 24 2011 4 665 522035 4818562 196 40
4:00:48 12/18/2012 12 18 2012 4 671 523495 4818568 193 40
0:00:38 2/13/2012 2 13 2012 0 663 525773 4818576 85 40
22:00:37 1/20/2011 1 20 2011 22 642 524185 4818570 124 39
0:00:48 12/24/2008 12 24 2008 0 637 525458 4818575 88 40
14:00:53 2/11/2013 2 11 2013 14 679 525838 4818576 85 40
22:00:47 4/11/2011 4 11 2011 22 664 521465 4818561 198 40
12:00:48 1/2/2014 1 2 2014 12 679 521541 4818561 198 40
20:00:53 1/10/2014 1 10 2014 20 909 524079 4818570 124 39
4:01:48 4/8/2014 4 8 2014 4 917 521668 4818562 197 40
20:00:53 1/8/2014 1 8 2014 20 909 525406 4818575 88 40
22:00:56 1/31/2011 1 31 2011 22 650 523918 4818569 192 40
22:00:53 3/7/2013 3 7 2013 22 663 523239 4818567 193 40
8:00:47 1/8/2011 1 8 2011 8 657 521674 4818562 197 40
8:00:43 1/11/2009 1 11 2009 8 635 523110 4818567 194 40
2:00:43 3/20/2009 3 20 2009 2 640 521553 4818561 198 40
22:00:54 3/17/2010 3 17 2010 22 746 523503 4818568 193 40
2:00:54 3/20/2009 3 20 2009 2 643 521533 4818561 198 40
0:00:26 2/6/2011 2 6 2011 0 657 523364 4818567 193 40
4:00:48 4/8/2008 4 8 2008 4 637 523305 4818567 193 40
14:00:53 1/11/2013 1 11 2013 14 679 523817 4818569 192 40
2:00:39 2/12/2009 2 12 2009 2 634 523045 4818567 194 40
22:00:54 2/7/2013 2 7 2013 22 680 524193 4818571 124 39
10:00:55 1/22/2011 1 22 2011 10 639 521540 4818562 198 40
16:00:54 2/13/2013 2 13 2013 16 663 523484 4818568 193 40
12:00:56 2/10/2014 2 10 2014 12 907 524329 4818571 124 39
18:00:48 1/11/2014 1 11 2014 18 907 524518 4818572 86 40
22:00:53 3/11/2014 3 11 2014 22 907 521659 4818562 197 40
4:00:55 2/4/2013 2 4 2013 4 675 523029 4818567 194 40
18:00:49 12/26/2008 12 26 2008 18 635 523810 4818569 192 40
18:00:41 4/4/2009 4 4 2009 18 639 521149 4818561 199 40
12:00:53 2/15/2009 2 15 2009 12 634 525688 4818576 85 40
4:00:14 4/8/2009 4 8 2009 4 633 520590 4818559 200 39
18:00:40 3/17/2009 3 17 2009 18 643 523047 4818567 194 40
10:00:50 3/5/2013 3 5 2013 10 657 521660 4818562 197 40
6:00:30 4/12/2009 4 12 2009 6 637 525394 4818575 88 40
8:00:26 12/20/2008 12 20 2008 8 633 525553 4818576 88 40
22:00:54 12/19/2008 12 19 2008 22 633 525513 4818576 88 40
18:00:50 2/4/2013 2 4 2013 18 675 523364 4818568 193 40
6:01:12 2/15/2010 2 15 2010 6 640 524138 4818571 124 39
2:00:41 2/24/2011 2 24 2011 2 646 523124 4818567 194 40
16:00:54 3/24/2008 3 24 2008 16 637 523271 4818568 193 40
0:00:41 1/10/2011 1 10 2011 0 801 523116 4818567 194 40
22:00:47 3/23/2008 3 23 2008 22 633 523127 4818567 194 40
10:00:44 3/29/2011 3 29 2011 10 658 522347 4818565 196 40
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18:00:41 4/4/2009 4 4 2009 18 640 521029 4818561 199 40
18:00:21 2/5/2011 2 5 2011 18 657 523348 4818568 193 40
4:00:21 3/24/2008 3 24 2008 4 631 523105 4818567 194 40
4:00:31 1/31/2011 1 31 2011 4 639 524917 4818574 87 40
10:01:12 12/28/2012 12 28 2012 10 679 521857 4818563 197 40
10:00:43 4/9/2011 4 9 2011 10 654 522015 4818564 196 40
14:00:41 2/24/2010 2 24 2010 14 633 521384 4818562 198 40
2:00:42 4/11/2009 4 11 2009 2 637 524533 4818573 86 40
10:00:21 3/27/2014 3 27 2014 10 679 521815 4818564 197 40
4:00:53 2/24/2011 2 24 2011 4 646 523123 4818568 194 40
16:00:55 12/24/2009 12 24 2009 16 639 521578 4818563 198 40
2:00:12 1/11/2009 1 11 2009 2 635 523104 4818568 194 40
18:00:41 2/13/2010 2 13 2010 18 633 524367 4818572 124 39
22:00:55 2/5/2011 2 5 2011 22 657 523364 4818569 193 40
14:00:42 1/11/2013 1 11 2013 14 675 523576 4818570 193 40
6:00:56 3/29/2008 3 29 2008 6 633 523506 4818570 193 40
6:00:53 1/2/2014 1 2 2014 6 909 523523 4818570 193 40
16:00:41 1/7/2011 1 7 2011 16 646 521777 4818564 197 40
22:00:47 3/19/2009 3 19 2009 22 643 521535 4818563 198 40
22:00:54 4/3/2011 4 3 2011 22 668 525410 4818577 88 40
2:00:41 1/1/2011 1 1 2011 2 650 523354 4818569 193 40
20:00:24 12/11/2013 12 11 2013 20 908 524362 4818573 124 39
10:00:55 1/5/2013 1 5 2013 10 665 524171 4818572 124 39
22:00:57 2/10/2013 2 10 2013 22 679 524135 4818572 124 39
10:00:40 2/6/2014 2 6 2014 10 916 524613 4818574 86 40
16:00:16 1/24/2010 1 24 2010 16 633 523536 4818570 193 40
0:00:44 3/24/2008 3 24 2008 0 633 523126 4818569 194 40
4:00:54 2/8/2011 2 8 2011 4 801 525411 4818577 88 40
22:00:44 1/3/2010 1 3 2010 22 633 523496 4818570 193 40
2:00:32 1/19/2013 1 19 2013 2 679 521155 4818562 199 40
0:00:54 2/23/2010 2 23 2010 0 638 525417 4818577 88 40
14:00:47 3/1/2014 3 1 2014 14 679 521657 4818564 197 40
12:00:21 3/5/2013 3 5 2013 12 658 522200 4818566 196 40
16:00:31 2/7/2011 2 7 2011 16 654 526383 4818581 84 40
20:00:53 1/10/2013 1 10 2013 20 675 523530 4818570 193 40
10:01:24 3/20/2010 3 20 2010 10 646 521418 4818563 198 40
18:00:48 12/23/2008 12 23 2008 18 637 525375 4818577 88 40
10:00:47 1/9/2012 1 9 2012 10 663 524205 4818573 124 39
14:00:48 3/26/2010 3 26 2010 14 746 525911 4818579 85 40
12:00:20 3/26/2014 3 26 2014 12 914 521616 4818564 197 40
18:00:41 1/31/2011 1 31 2011 18 654 523365 4818570 193 40
4:00:53 3/20/2009 3 20 2009 4 640 521551 4818564 198 40
18:00:15 3/3/2013 3 3 2013 18 663 523475 4818570 193 40
12:01:20 3/11/2012 3 11 2012 12 665 521464 4818564 198 40
18:00:47 1/18/2013 1 18 2013 18 679 521548 4818564 198 40
2:00:53 12/12/2008 12 12 2008 2 633 522851 4818568 194 40
10:00:48 1/22/2011 1 22 2011 10 654 521755 4818565 197 40
14:00:38 12/23/2009 12 23 2009 14 646 523690 4818571 192 40
10:00:40 3/15/2009 3 15 2009 10 642 521366 4818563 198 40
18:00:19 1/17/2009 1 17 2009 18 632 520821 4818562 199 40
18:00:56 3/28/2011 3 28 2011 18 666 521408 4818564 198 40
0:00:55 3/20/2009 3 20 2009 0 640 521552 4818564 198 40
10:00:19 3/31/2008 3 31 2008 10 634 522064 4818566 196 40
22:00:53 1/11/2011 1 11 2011 22 642 525196 4818577 87 40
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12:00:53 3/30/2012 3 30 2012 12 678 526552 4818582 83 40
0:00:48 11/20/2013 11 20 2013 0 907 524276 4818573 124 39
4:00:52 2/8/2013 2 8 2013 4 680 524197 4818573 124 39
18:00:55 2/11/2013 2 11 2013 18 675 523312 4818570 193 40
12:01:11 2/15/2010 2 15 2010 12 646 524169 4818573 124 39
8:00:46 2/24/2011 2 24 2011 8 657 522078 4818566 196 40
8:00:47 3/8/2014 3 8 2014 8 916 522084 4818566 196 40
12:00:45 3/31/2011 3 31 2011 12 655 521709 4818565 197 40
18:00:41 2/1/2011 2 1 2011 18 639 523828 4818572 192 40
8:00:48 2/16/2009 2 16 2009 8 637 525574 4818578 88 40
22:00:48 4/3/2011 4 3 2011 22 801 524673 4818575 86 40
2:00:49 2/8/2011 2 8 2011 2 638 523944 4818573 192 40
2:00:41 12/27/2008 12 27 2008 2 635 523806 4818572 192 40
10:00:21 4/19/2012 4 19 2012 10 676 521664 4818565 197 40
2:00:56 2/11/2013 2 11 2013 2 679 524137 4818573 124 39
6:00:48 4/14/2011 4 14 2011 6 661 520804 4818562 199 40
22:00:53 2/27/2013 2 27 2013 22 663 523241 4818570 193 40
10:01:11 2/14/2011 2 14 2011 10 801 525990 4818580 85 40
2:00:54 2/21/2010 2 21 2010 2 633 525515 4818579 88 40
0:00:32 4/4/2011 4 4 2011 0 668 525411 4818578 88 40
18:01:02 2/23/2011 2 23 2011 18 638 523191 4818570 194 40
6:00:15 2/28/2013 2 28 2013 6 663 523192 4818570 194 40
4:00:48 5/1/2008 5 1 2008 4 636 523544 4818572 193 40
22:01:13 2/22/2010 2 22 2010 22 638 525411 4818578 88 40
10:00:41 3/19/2013 3 19 2013 10 663 522191 4818567 196 40
0:00:44 4/9/2009 4 9 2009 0 643 524246 4818574 124 39
0:00:43 3/15/2009 3 15 2009 0 642 523364 4818571 193 40
20:00:54 2/7/2013 2 7 2013 20 680 523590 4818572 193 40
0:00:48 2/1/2013 2 1 2013 0 679 523333 4818571 193 40
20:00:47 1/22/2014 1 22 2014 20 907 524141 4818574 124 39
16:00:10 12/23/2008 12 23 2008 16 633 524182 4818574 124 39
4:00:53 2/11/2010 2 11 2010 4 640 523486 4818572 193 40
0:00:32 12/4/2012 12 4 2012 0 677 523373 4818571 193 40
0:00:32 4/26/2014 4 26 2014 0 907 523156 4818571 194 40
8:00:48 2/21/2010 2 21 2010 8 633 525498 4818579 88 40
16:00:54 11/30/2010 11 30 2010 16 646 520906 4818563 199 40
0:00:53 3/20/2009 3 20 2009 0 643 521538 4818565 198 40
8:00:55 11/23/2011 11 23 2011 8 665 521482 4818565 198 40
22:00:44 1/1/2013 1 1 2013 22 675 523346 4818571 193 40
12:00:54 12/30/2010 12 30 2010 12 638 522883 4818570 194 40
22:00:53 3/23/2009 3 23 2009 22 638 521691 4818566 197 40
12:00:42 1/6/2009 1 6 2009 12 635 523558 4818572 193 40
8:00:44 12/20/2008 12 20 2008 8 634 525632 4818580 85 40
14:00:47 1/14/2012 1 14 2012 14 663 525168 4818578 87 40
10:00:30 4/19/2012 4 19 2012 10 666 524379 4818575 124 39
16:00:17 1/19/2011 1 19 2011 16 801 523170 4818571 194 40
2:00:53 2/8/2013 2 8 2013 2 680 524195 4818575 124 39
10:00:41 2/8/2009 2 8 2009 10 633 524580 4818576 86 40
0:00:42 2/11/2013 2 11 2013 0 679 524134 4818575 124 39
12:00:55 3/19/2013 3 19 2013 12 679 522153 4818568 196 40
8:00:54 2/24/2011 2 24 2011 8 647 522195 4818568 196 40
4:00:29 12/23/2009 12 23 2009 4 644 522410 4818569 195 40
6:00:41 4/27/2011 4 27 2011 6 668 525730 4818581 85 40
12:00:55 2/5/2011 2 5 2011 12 646 521255 4818565 198 40
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14:01:24 4/29/2010 4 29 2010 14 644 524463 4818576 86 40
14:00:54 2/17/2014 2 17 2014 14 914 521606 4818566 197 40
10:01:48 12/24/2009 12 24 2009 10 644 524149 4818575 124 39
12:00:47 3/15/2010 3 15 2010 12 801 521883 4818567 197 40
10:00:48 12/24/2012 12 24 2012 10 665 521775 4818567 197 40
10:00:26 4/3/2012 4 3 2012 10 657 521089 4818565 199 40
2:00:27 3/15/2009 3 15 2009 2 642 523360 4818572 193 40
4:00:53 3/24/2009 3 24 2009 4 644 522134 4818568 196 40
22:00:31 3/13/2010 3 13 2010 22 801 524319 4818576 124 39
6:00:44 12/15/2008 12 15 2008 6 637 524228 4818575 124 39
14:01:01 2/13/2011 2 13 2011 14 646 525759 4818581 85 40
0:00:43 12/27/2008 12 27 2008 0 635 523813 4818574 192 40
18:02:23 3/23/2008 3 23 2008 18 633 523132 4818572 194 40
12:00:48 1/9/2012 1 9 2012 12 663 524198 4818575 124 39
12:00:41 2/26/2009 2 26 2009 12 637 526012 4818582 85 40
6:00:45 12/18/2012 12 18 2012 6 671 523497 4818573 193 40
6:00:48 12/8/2013 12 8 2013 6 907 525709 4818581 85 40
0:00:47 4/6/2009 4 6 2009 0 647 521426 4818566 198 40
8:00:23 4/24/2008 4 24 2008 8 631 521667 4818567 197 40
4:00:47 3/29/2008 3 29 2008 4 633 523506 4818573 193 40
18:00:47 4/7/2012 4 7 2012 18 679 525053 4818579 87 40
12:00:41 1/28/2011 1 28 2011 12 654 521870 4818568 197 40
10:00:41 2/17/2013 2 17 2013 10 666 525245 4818580 88 40
8:00:30 2/13/2010 2 13 2010 8 640 523998 4818575 192 40
14:00:43 3/30/2008 3 30 2008 14 634 524222 4818576 124 39
4:02:54 1/30/2011 1 30 2011 4 638 523127 4818572 194 40
6:00:37 12/3/2012 12 3 2012 6 675 525611 4818581 88 40
18:01:14 2/7/2013 2 7 2013 18 663 523473 4818573 193 40
0:00:17 1/4/2014 1 4 2014 0 908 523765 4818574 192 40
22:00:42 12/6/2010 12 6 2010 22 650 523366 4818573 193 40
2:00:20 1/4/2012 1 4 2012 2 663 522253 4818569 196 40
0:00:48 3/18/2010 3 18 2010 0 746 523505 4818574 193 40
16:00:33 2/22/2010 2 22 2010 16 639 525935 4818583 85 40
2:00:49 1/14/2009 1 14 2009 2 634 523935 4818575 192 40
22:00:43 1/9/2009 1 9 2009 22 635 523412 4818573 193 40
2:00:54 2/28/2013 2 28 2013 2 663 523245 4818573 193 40
8:00:53 2/12/2009 2 12 2009 8 633 525559 4818581 88 40
22:00:49 1/31/2013 1 31 2013 22 679 523339 4818573 193 40
6:00:56 4/2/2012 4 2 2012 6 676 525744 4818582 85 40
20:00:41 2/10/2013 2 10 2013 20 679 524116 4818576 124 39
12:00:48 12/28/2012 12 28 2012 12 679 521856 4818568 197 40
22:00:48 2/13/2013 2 13 2013 22 675 523323 4818573 193 40
18:01:13 4/3/2010 4 3 2010 18 642 524273 4818577 124 39
4:00:53 5/1/2010 5 1 2010 4 640 520908 4818566 199 40
10:00:56 12/21/2008 12 21 2008 10 632 521727 4818568 197 40
16:02:58 4/22/2011 4 22 2011 16 664 521360 4818567 198 40
4:00:53 4/21/2014 4 21 2014 4 908 522328 4818570 196 40
2:00:48 4/24/2013 4 24 2013 2 677 521044 4818566 199 40
18:00:40 2/14/2010 2 14 2010 18 640 523218 4818573 193 40
12:00:54 12/16/2010 12 16 2010 12 638 521727 4818568 197 40
4:00:53 12/9/2010 12 9 2010 4 638 523524 4818574 193 40
6:00:33 4/15/2011 4 15 2011 6 641 520926 4818566 199 40
6:00:54 3/29/2008 3 29 2008 6 634 523809 4818575 192 40
8:00:54 12/27/2009 12 27 2009 8 633 521619 4818568 197 40
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2:00:54 1/19/2013 1 19 2013 2 677 521194 4818567 199 40
10:01:11 1/20/2013 1 20 2013 10 677 521496 4818568 198 40
8:01:45 2/23/2010 2 23 2010 8 638 525847 4818583 85 40
6:00:42 2/15/2014 2 15 2014 6 918 526585 4818586 83 40
4:00:15 1/14/2009 1 14 2009 4 634 523935 4818576 192 40
8:00:48 2/15/2010 2 15 2010 8 638 524354 4818578 124 39
6:00:53 4/23/2010 4 23 2010 6 746 525839 4818583 85 40
14:01:48 4/14/2010 4 14 2010 14 640 525061 4818580 87 40
12:00:54 12/15/2010 12 15 2010 12 638 521743 4818569 197 40
2:01:14 2/6/2011 2 6 2011 2 657 523500 4818575 193 40
2:00:48 3/24/2008 3 24 2008 2 633 523124 4818573 194 40
20:00:54 2/11/2013 2 11 2013 20 675 523356 4818574 193 40
4:00:24 3/3/2014 3 3 2014 4 918 523800 4818576 192 40
22:00:47 2/21/2011 2 21 2011 22 639 523207 4818574 194 40
18:00:48 12/30/2010 12 30 2010 18 641 523201 4818574 194 40
10:00:48 12/30/2013 12 30 2013 10 907 522062 4818570 196 40
0:00:48 4/20/2011 4 20 2011 0 669 524714 4818579 86 40
16:00:55 1/19/2009 1 19 2009 16 633 521605 4818568 197 40
18:01:18 3/21/2010 3 21 2010 18 642 524292 4818578 124 39
14:00:43 1/18/2009 1 18 2009 14 633 521538 4818568 198 40
0:00:37 3/7/2013 3 7 2013 0 663 523199 4818574 194 40
4:00:05 3/24/2008 3 24 2008 4 633 523123 4818574 194 40
10:00:48 1/15/2011 1 15 2011 10 650 522231 4818571 196 40
0:00:36 1/25/2012 1 25 2012 0 665 521205 4818567 198 40
6:00:53 2/11/2010 2 11 2010 6 640 523484 4818575 193 40
6:00:13 12/20/2008 12 20 2008 6 633 525544 4818582 88 40
10:00:44 2/6/2009 2 6 2009 10 633 524941 4818580 87 40
12:00:47 3/19/2010 3 19 2010 12 653 521465 4818568 198 40
12:00:47 2/11/2012 2 11 2012 12 665 525720 4818583 85 40
2:01:11 3/23/2011 3 23 2011 2 662 523502 4818575 193 40
0:00:42 1/5/2012 1 5 2012 0 658 521656 4818569 197 40
22:00:43 1/31/2011 1 31 2011 22 654 523362 4818575 193 40
2:00:47 3/14/2009 3 14 2009 2 642 523238 4818575 193 40
10:00:31 12/29/2013 12 29 2013 10 908 521323 4818568 198 40
14:00:47 3/26/2010 3 26 2010 14 641 524895 4818581 87 40
18:00:35 2/15/2014 2 15 2014 18 909 521089 4818568 199 40
16:00:24 4/20/2008 4 20 2008 16 632 525277 4818582 88 40
6:00:34 4/30/2009 4 30 2009 6 648 524016 4818578 124 39
0:00:55 2/22/2011 2 22 2011 0 639 523205 4818575 194 40
12:00:43 12/30/2013 12 30 2013 12 907 522058 4818571 196 40
12:00:54 2/13/2010 2 13 2010 12 633 524334 4818579 124 39
4:00:35 4/6/2009 4 6 2009 4 647 521426 4818569 198 40
4:00:49 1/14/2010 1 14 2010 4 633 520568 4818566 190 17
12:00:42 3/16/2010 3 16 2010 12 646 521748 4818570 197 40
18:00:23 3/28/2010 3 28 2010 18 652 525627 4818584 85 40
18:00:30 1/9/2009 1 9 2009 18 635 523409 4818576 193 40
18:00:44 12/21/2008 12 21 2008 18 632 521500 4818569 198 40
22:00:28 1/22/2014 1 22 2014 22 907 524145 4818579 124 39
12:00:44 11/25/2010 11 25 2010 12 646 521577 4818570 198 40
8:00:41 3/17/2014 3 17 2014 8 679 521634 4818570 197 40
18:00:23 4/18/2011 4 18 2011 18 654 525957 4818585 85 40
6:00:36 2/8/2013 2 8 2013 6 680 524174 4818579 124 39
22:00:48 3/8/2012 3 8 2012 22 663 523366 4818576 193 40
22:00:53 3/6/2013 3 6 2013 22 663 523185 4818575 194 40
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10:00:42 3/30/2008 3 30 2008 10 637 522321 4818572 196 40
8:01:17 3/6/2010 3 6 2010 8 647 524223 4818579 124 39
8:00:56 3/15/2010 3 15 2010 8 640 521411 4818570 198 40
8:00:42 12/26/2008 12 26 2008 8 637 524146 4818579 124 39
6:00:53 3/29/2009 3 29 2009 6 644 523194 4818576 194 40
8:00:54 1/19/2013 1 19 2013 8 677 521192 4818569 199 40
2:00:53 4/21/2010 4 21 2010 2 639 524699 4818581 86 40
6:00:47 4/6/2009 4 6 2009 6 647 521424 4818570 198 40
22:00:16 4/29/2009 4 29 2009 22 648 524162 4818579 124 39
0:00:21 3/2/2011 3 2 2011 0 801 523065 4818575 194 40
18:00:40 1/18/2014 1 18 2014 18 679 523067 4818575 194 40
18:00:54 3/26/2010 3 26 2010 18 801 525684 4818585 85 40
10:00:53 3/14/2009 3 14 2009 10 634 521961 4818572 197 40
16:00:31 3/30/2011 3 30 2011 16 660 523184 4818576 194 40
22:00:42 2/10/2010 2 10 2010 22 647 523240 4818576 193 40
16:00:41 2/11/2013 2 11 2013 16 663 524895 4818582 87 40
14:00:27 2/22/2010 2 22 2010 14 638 525820 4818585 85 40
0:00:50 1/23/2014 1 23 2014 0 907 524142 4818579 124 39
10:00:36 4/19/2011 4 19 2011 10 661 521472 4818570 198 40
4:00:56 12/21/2009 12 21 2009 4 646 525198 4818583 87 40
6:00:24 1/12/2009 1 12 2009 6 632 523294 4818576 193 40
22:00:47 4/19/2011 4 19 2011 22 669 524711 4818581 86 40
22:00:53 2/11/2013 2 11 2013 22 675 523357 4818576 193 40
4:00:41 3/29/2008 3 29 2008 4 634 523804 4818578 192 40
0:00:37 3/29/2009 3 29 2009 0 644 523197 4818576 194 40
22:00:48 11/20/2013 11 20 2013 22 907 525932 4818586 85 40
18:00:41 2/21/2009 2 21 2009 18 632 523360 4818577 193 40
2:00:49 3/29/2009 3 29 2009 2 642 523488 4818577 193 40
0:00:50 3/9/2013 3 9 2013 0 663 523245 4818577 193 40
16:00:41 4/5/2011 4 5 2011 16 665 526230 4818588 84 40
8:00:42 2/3/2011 2 3 2011 8 641 521921 4818572 197 40
8:00:46 3/10/2011 3 10 2011 8 650 522209 4818573 196 40
6:01:12 1/19/2013 1 19 2013 6 677 521195 4818570 199 40
20:00:41 1/4/2012 1 4 2012 20 658 521641 4818571 197 40
2:00:54 2/11/2010 2 11 2010 2 640 523486 4818577 193 40
0:00:54 2/14/2013 2 14 2013 0 675 523325 4818577 193 40
4:00:53 4/30/2009 4 30 2009 4 648 524156 4818580 124 39
16:00:53 1/20/2011 1 20 2011 16 801 524165 4818580 124 39
8:00:43 4/5/2011 4 5 2011 8 658 524227 4818580 124 39
10:00:45 3/15/2010 3 15 2010 10 801 521975 4818573 197 40
10:02:52 1/24/2010 1 24 2010 10 633 523543 4818578 193 40
2:00:48 3/19/2014 3 19 2014 2 913 526730 4818590 83 40
2:00:45 2/14/2013 2 14 2013 2 675 523326 4818577 193 40
2:00:28 1/23/2014 1 23 2014 2 907 524149 4818580 124 39
18:00:47 3/23/2008 3 23 2008 18 631 523078 4818576 194 40
18:01:17 1/29/2011 1 29 2011 18 646 523742 4818579 192 40
22:00:53 1/12/2013 1 12 2013 22 663 523355 4818577 193 40
22:00:50 4/6/2014 4 6 2014 22 913 520593 4818568 190 17
0:00:48 4/20/2011 4 20 2011 0 666 524684 4818582 86 40
22:00:49 3/22/2011 3 22 2011 22 660 523477 4818578 193 40
0:00:50 12/11/2013 12 11 2013 0 907 523923 4818579 192 40
14:00:53 1/28/2011 1 28 2011 14 641 521788 4818572 197 40
20:00:49 4/19/2012 4 19 2012 20 666 524950 4818583 87 40
0:00:48 3/14/2009 3 14 2009 0 642 523217 4818577 193 40
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4:00:54 3/14/2009 3 14 2009 4 642 523240 4818577 193 40
16:00:47 1/11/2009 1 11 2009 16 633 523927 4818580 192 40
2:00:53 4/30/2009 4 30 2009 2 648 524159 4818581 124 39
18:00:39 12/11/2010 12 11 2010 18 638 524159 4818581 124 39
8:00:54 2/15/2011 2 15 2011 8 642 525905 4818587 85 40
2:00:44 3/24/2009 3 24 2009 2 638 521639 4818572 197 40
0:00:55 3/23/2011 3 23 2011 0 667 523551 4818579 193 40
12:00:56 2/7/2011 2 7 2011 12 654 525889 4818587 85 40
16:00:43 2/17/2010 2 17 2010 16 639 525529 4818586 88 40
10:01:12 1/3/2014 1 3 2014 10 908 523442 4818578 193 40
8:00:55 4/1/2011 4 1 2011 8 655 521770 4818573 197 40
18:00:53 4/14/2010 4 14 2010 18 650 525878 4818587 85 40
8:00:42 3/1/2014 3 1 2014 8 917 522287 4818575 196 40
0:00:55 1/12/2009 1 12 2009 0 632 523236 4818578 193 40
18:00:54 1/1/2011 1 1 2011 18 801 521234 4818571 198 40
14:00:54 2/7/2010 2 7 2010 14 640 521573 4818572 198 40
12:00:33 3/24/2010 3 24 2010 12 643 520957 4818570 189 40
0:00:54 4/4/2011 4 4 2011 0 801 524673 4818583 86 40
8:01:18 3/3/2011 3 3 2011 8 638 523475 4818579 193 40
8:03:04 2/13/2013 2 13 2013 8 665 521180 4818571 199 40
6:00:35 3/17/2010 3 17 2010 6 801 521715 4818573 197 40
10:00:43 12/15/2010 12 15 2010 10 638 521743 4818573 197 40
14:00:48 12/25/2009 12 25 2009 14 641 521480 4818572 198 40
16:00:46 12/25/2009 12 25 2009 16 641 521480 4818572 198 40
14:00:22 1/28/2011 1 28 2011 14 650 523831 4818580 192 40
2:00:54 4/6/2009 4 6 2009 2 647 521424 4818572 198 40
12:00:44 4/19/2012 4 19 2012 12 658 521625 4818573 197 40
18:00:41 1/1/2013 1 1 2013 18 675 523345 4818579 193 40
22:00:53 4/10/2008 4 10 2008 22 636 524154 4818581 124 39
20:00:48 12/11/2013 12 11 2013 20 671 524178 4818582 124 39
4:01:10 2/12/2009 2 12 2009 4 633 525557 4818587 88 40
12:00:23 12/25/2013 12 25 2013 12 911 523521 4818579 193 40
0:00:47 2/12/2013 2 12 2013 0 675 523354 4818579 193 40
8:00:37 2/8/2013 2 8 2013 8 663 524347 4818582 124 39
18:00:55 4/11/2011 4 11 2011 18 664 521485 4818573 198 40
22:00:43 2/27/2013 2 27 2013 22 658 523242 4818579 193 40
22:00:53 2/22/2013 2 22 2013 22 666 523434 4818579 193 40
14:00:47 1/11/2011 1 11 2011 14 639 523686 4818580 192 40
18:00:53 12/23/2009 12 23 2009 18 639 521454 4818573 198 40
18:00:49 12/19/2008 12 19 2008 18 633 525494 4818587 88 40
8:00:54 3/14/2009 3 14 2009 8 638 521864 4818574 197 40
10:01:18 2/14/2011 2 14 2011 10 646 525880 4818589 85 40
16:00:42 3/19/2014 3 19 2014 16 679 521534 4818573 198 40
16:00:51 2/26/2013 2 26 2013 16 663 525291 4818586 88 40
8:01:12 2/27/2013 2 27 2013 8 666 523964 4818582 192 40
12:00:55 12/24/2012 12 24 2012 12 665 521775 4818574 197 40
14:00:36 1/29/2011 1 29 2011 14 638 521261 4818573 198 40
6:00:24 3/31/2014 3 31 2014 6 913 523123 4818579 194 40
4:00:42 1/4/2012 1 4 2012 4 663 522259 4818576 196 40
0:00:54 3/11/2011 3 11 2011 0 801 523206 4818579 194 40
12:00:40 1/12/2011 1 12 2011 12 647 524528 4818584 86 40
0:00:55 1/8/2010 1 8 2010 0 641 520585 4818571 190 17
14:00:21 1/13/2013 1 13 2013 14 671 521279 4818573 188 40
0:00:23 4/4/2011 4 4 2011 0 658 525511 4818588 88 40
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6:00:24 1/4/2012 1 4 2012 6 663 522259 4818576 196 40
10:00:48 1/11/2011 1 11 2011 10 638 522197 4818576 196 40
6:01:12 12/9/2010 12 9 2010 6 638 523531 4818580 193 40
10:00:32 3/12/2010 3 12 2010 10 642 521469 4818574 198 40
2:00:21 2/2/2010 2 2 2010 2 638 523197 4818579 194 40
0:00:47 5/1/2008 5 1 2008 0 636 523542 4818581 193 40
8:00:38 3/3/2014 3 3 2014 8 918 523587 4818581 193 40
18:00:46 4/3/2011 4 3 2011 18 659 524789 4818585 86 40
2:00:40 3/15/2014 3 15 2014 2 907 521723 4818574 197 40
0:00:54 4/30/2009 4 30 2009 0 648 524157 4818583 124 39
6:00:42 3/1/2009 3 1 2009 6 637 523992 4818582 192 40
6:00:50 1/3/2013 1 3 2013 6 663 523204 4818580 194 40
16:00:54 1/21/2011 1 21 2011 16 650 523965 4818582 192 40
0:01:10 1/15/2011 1 15 2011 0 639 523142 4818579 194 40
22:00:53 2/14/2010 2 14 2010 22 640 523187 4818580 194 40
2:00:47 5/1/2008 5 1 2008 2 636 523537 4818581 193 40
12:00:50 4/1/2010 4 1 2010 12 639 524759 4818585 86 40
0:00:53 12/26/2009 12 26 2009 0 639 521464 4818574 198 40
4:02:02 2/16/2014 2 16 2014 4 916 521191 4818573 189 40
10:00:53 1/11/2011 1 11 2011 10 647 524579 4818585 86 40
10:01:10 3/29/2011 3 29 2011 10 655 522346 4818577 196 40
6:00:26 1/21/2011 1 21 2011 6 638 524536 4818585 86 40
4:00:48 3/29/2009 3 29 2009 4 644 523194 4818580 194 40
8:00:53 3/27/2010 3 27 2010 8 643 524310 4818584 124 39
0:00:24 3/22/2011 3 22 2011 0 659 523287 4818580 193 40
22:00:53 3/8/2013 3 8 2013 22 663 523248 4818580 193 40
18:00:54 2/6/2012 2 6 2012 18 665 524149 4818583 124 39
18:00:47 3/9/2011 3 9 2011 18 655 523114 4818580 194 40
16:00:12 4/5/2011 4 5 2011 16 662 525783 4818589 85 40
16:00:34 2/5/2011 2 5 2011 16 641 521203 4818573 188 40
0:00:54 4/9/2014 4 9 2014 0 913 525893 4818590 85 40
14:01:06 3/19/2014 3 19 2014 14 909 521670 4818575 197 40
12:00:24 1/28/2011 1 28 2011 12 641 521788 4818575 197 40
8:00:53 4/7/2009 4 7 2009 8 646 521813 4818575 197 40
16:00:48 1/28/2011 1 28 2011 16 641 521789 4818576 197 40
18:00:47 4/29/2009 4 29 2009 18 634 521194 4818574 189 40
10:00:51 12/25/2013 12 25 2013 10 911 523524 4818581 193 40
22:00:46 12/24/2012 12 24 2012 22 679 525447 4818589 88 40
8:00:52 3/27/2014 3 27 2014 8 913 524387 4818585 124 39
4:00:44 3/20/2011 3 20 2011 4 660 521691 4818575 197 40
16:00:44 2/8/2012 2 8 2012 16 663 524138 4818584 124 39
0:00:42 2/3/2011 2 3 2011 0 641 521923 4818576 197 40
10:00:29 2/6/2014 2 6 2014 10 907 524401 4818585 124 39
10:00:51 2/7/2013 2 7 2013 10 680 524416 4818585 86 40
22:00:59 11/20/2010 11 20 2010 22 651 524198 4818584 124 39
2:00:43 2/24/2010 2 24 2010 2 633 523353 4818581 193 40
12:00:59 12/29/2013 12 29 2013 12 907 521367 4818575 188 40
2:00:51 12/9/2010 12 9 2010 2 638 523480 4818582 193 40
2:00:54 2/21/2010 2 21 2010 2 639 525429 4818589 88 40
2:00:57 12/1/2010 12 1 2010 2 653 523362 4818581 193 40
14:00:38 2/6/2011 2 6 2011 14 639 525237 4818588 88 40
14:00:25 4/1/2014 4 1 2014 14 917 521407 4818575 188 40
18:00:53 1/21/2011 1 21 2011 18 650 523964 4818584 192 40
6:01:23 2/3/2011 2 3 2011 6 641 521921 4818577 197 40
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22:00:47 2/13/2013 2 13 2013 22 679 523193 4818581 194 40
4:00:49 1/23/2014 1 23 2014 4 907 524103 4818584 124 39
18:00:47 1/9/2014 1 9 2014 18 907 524154 4818584 124 39
0:00:54 1/3/2013 1 3 2013 0 663 523207 4818581 194 40
10:00:53 4/24/2013 4 24 2013 10 671 521690 4818576 197 40
2:00:53 12/28/2012 12 28 2012 2 665 521693 4818576 197 40
4:00:35 2/8/2011 2 8 2011 4 639 525436 4818589 88 40
12:00:23 3/29/2011 3 29 2011 12 663 522343 4818578 196 40
10:00:44 11/27/2010 11 27 2010 10 801 521665 4818576 197 40
10:00:53 1/22/2011 1 22 2011 10 657 521762 4818577 197 40
2:00:57 12/21/2009 12 21 2009 2 639 523191 4818581 194 40
2:00:56 3/29/2009 3 29 2009 2 644 523191 4818581 194 40
18:00:42 3/23/2008 3 23 2008 18 637 523302 4818582 193 40
12:00:44 12/1/2010 12 1 2010 12 641 520738 4818573 190 17
16:00:48 1/18/2011 1 18 2011 16 647 522045 4818578 196 40
4:01:11 4/30/2008 4 30 2008 4 634 523703 4818583 192 40
18:00:41 3/8/2012 3 8 2012 18 666 523059 4818581 194 40
12:00:40 12/28/2012 12 28 2012 12 680 521751 4818577 197 40
0:01:00 1/12/2010 1 12 2010 0 638 521773 4818577 197 40
2:00:57 2/26/2010 2 26 2010 2 647 524971 4818588 87 40
12:00:54 4/7/2012 4 7 2012 12 673 525875 4818592 85 40
4:00:49 2/2/2013 2 2 2013 4 663 523201 4818582 194 40
2:00:50 12/4/2012 12 4 2012 2 677 523204 4818582 194 40
2:00:54 1/3/2013 1 3 2013 2 663 523204 4818582 194 40
10:00:53 12/28/2012 12 28 2012 10 680 521753 4818577 197 40
14:00:48 1/30/2009 1 30 2009 14 637 523897 4818584 192 40
18:00:51 12/7/2010 12 7 2010 18 647 523485 4818583 193 40
18:00:47 1/20/2011 1 20 2011 18 650 524206 4818586 124 39
18:00:47 4/14/2012 4 14 2012 18 677 523092 4818582 194 40
22:00:53 2/21/2009 2 21 2009 22 632 523358 4818583 193 40
6:00:41 3/29/2009 3 29 2009 6 642 523503 4818583 193 40
12:00:56 1/16/2011 1 16 2011 12 638 524405 4818587 124 39
0:00:42 2/28/2013 2 28 2013 0 658 523240 4818582 193 40
6:00:57 4/2/2012 4 2 2012 6 678 525661 4818591 85 40
0:00:47 2/27/2010 2 27 2010 0 643 523235 4818583 193 40
6:00:56 1/19/2014 1 19 2014 6 679 523524 4818584 193 40
14:00:54 3/15/2010 3 15 2010 14 640 522037 4818579 196 40
4:00:54 3/31/2014 3 31 2014 4 913 523139 4818582 194 40
0:00:44 1/10/2009 1 10 2009 0 635 523407 4818583 193 40
4:00:24 1/3/2013 1 3 2013 4 663 523195 4818582 194 40
8:00:41 4/14/2009 4 14 2009 8 642 526631 4818595 83 40
6:00:53 2/3/2011 2 3 2011 6 650 521905 4818578 197 40
18:00:47 3/18/2008 3 18 2008 18 632 523069 4818582 194 40
14:00:47 3/24/2013 3 24 2013 14 679 521474 4818577 188 40
14:00:43 11/24/2010 11 24 2010 14 643 521880 4818578 197 40
18:00:24 2/25/2012 2 25 2012 18 663 523115 4818583 194 40
18:00:14 12/27/2009 12 27 2009 18 638 521717 4818578 187 40
2:00:54 2/3/2011 2 3 2011 2 641 521923 4818579 197 40
14:00:55 2/13/2014 2 13 2014 14 918 526023 4818593 84 40
0:00:42 4/7/2009 4 7 2009 0 648 521815 4818578 187 40
2:00:56 3/28/2012 3 28 2012 2 670 522353 4818580 196 40
2:01:11 3/7/2010 3 7 2010 2 642 525534 4818592 88 40
10:00:49 3/28/2013 3 28 2013 10 671 521503 4818577 188 40
18:00:41 4/11/2009 4 11 2009 18 645 526424 4818595 83 40
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22:00:36 2/2/2011 2 2 2011 22 641 521921 4818579 197 40
10:00:43 3/29/2011 3 29 2011 10 663 522325 4818580 196 40
16:00:47 1/8/2011 1 8 2011 16 801 523987 4818586 192 40
14:00:41 3/18/2014 3 18 2014 14 914 521298 4818577 188 40
18:00:55 3/15/2010 3 15 2010 18 646 521066 4818576 189 40
18:00:12 4/11/2011 4 11 2011 18 665 521654 4818578 187 40
2:00:41 3/31/2014 3 31 2014 2 913 523139 4818583 194 40
22:00:47 3/20/2014 3 20 2014 22 908 525246 4818591 88 40
22:00:54 2/2/2011 2 2 2011 22 650 521905 4818579 187 40
16:00:47 2/6/2012 2 6 2012 16 665 524149 4818587 124 39
14:00:49 2/13/2010 2 13 2010 14 638 524446 4818588 86 40
18:01:08 1/5/2013 1 5 2013 18 680 520799 4818576 189 40
18:01:16 1/17/2011 1 17 2011 18 638 523521 4818585 193 40
14:00:54 4/1/2010 4 1 2010 14 646 524308 4818588 124 39
16:00:53 2/23/2014 2 23 2014 16 908 523257 4818584 193 40
14:00:23 12/23/2008 12 23 2008 14 637 524199 4818587 124 39
0:01:12 2/13/2010 2 13 2010 0 633 524221 4818587 124 39
6:00:41 1/10/2012 1 10 2012 6 663 525087 4818591 87 40
10:00:23 4/29/2011 4 29 2011 10 654 521735 4818579 187 40
6:00:54 2/8/2011 2 8 2011 6 657 525333 4818592 88 40
12:00:47 1/19/2013 1 19 2013 12 679 521740 4818579 187 40
2:01:07 2/6/2011 2 6 2011 2 638 523910 4818586 192 40
16:00:49 2/14/2009 2 14 2009 16 632 523789 4818586 192 40
18:00:54 12/17/2012 12 17 2012 18 675 525421 4818592 88 40
10:00:53 1/11/2011 1 11 2011 10 654 524439 4818588 86 40
2:00:37 3/11/2011 3 11 2011 2 801 523201 4818584 194 40
6:00:54 4/6/2014 4 6 2014 6 916 525770 4818593 85 40
10:00:50 4/24/2014 4 24 2014 10 907 524157 4818587 124 39
20:00:38 1/12/2013 1 12 2013 20 663 523354 4818585 193 40
4:00:53 3/15/2009 3 15 2009 4 642 523368 4818585 193 40
16:00:41 2/14/2014 2 14 2014 16 908 525731 4818593 85 40
8:00:17 3/17/2010 3 17 2010 8 655 521953 4818580 187 40
2:00:54 4/7/2009 4 7 2009 2 648 521812 4818580 187 40
2:00:43 12/8/2011 12 8 2011 2 801 524659 4818589 86 40
16:00:53 1/29/2009 1 29 2009 16 633 524713 4818590 86 40
8:00:41 12/1/2010 12 1 2010 8 801 523524 4818585 193 40
22:00:20 2/23/2011 2 23 2011 22 657 523191 4818584 194 40
6:00:10 2/12/2009 2 12 2009 6 633 525562 4818593 88 40
10:00:41 3/15/2010 3 15 2010 10 640 522030 4818580 186 40
0:00:48 2/4/2013 2 4 2013 0 675 523033 4818584 194 40
14:00:32 3/9/2011 3 9 2011 14 647 522299 4818581 196 40
12:00:54 2/26/2011 2 26 2011 12 654 521212 4818578 188 40
22:00:39 2/23/2011 2 23 2011 22 639 523361 4818585 193 40
16:00:42 4/12/2012 4 12 2012 16 676 525828 4818594 85 40
16:00:53 1/1/2010 1 1 2010 16 633 524249 4818588 124 39
10:00:54 2/14/2010 2 14 2010 10 646 524648 4818590 86 40
14:00:54 2/22/2010 2 22 2010 14 646 525854 4818594 85 40
14:00:20 4/9/2011 4 9 2011 14 658 521546 4818579 188 40
12:00:43 12/17/2008 12 17 2008 12 633 523780 4818587 192 40
2:00:53 2/7/2010 2 7 2010 2 633 525319 4818592 88 40
14:00:56 3/19/2014 3 19 2014 14 679 521535 4818579 188 40
4:00:45 2/24/2010 2 24 2010 4 633 523351 4818585 193 40
10:00:47 1/1/2010 1 1 2010 10 633 524231 4818589 124 39
10:00:44 5/18/2011 5 18 2011 10 667 522103 4818581 186 40
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22:00:41 4/3/2011 4 3 2011 22 658 525527 4818593 88 40
16:00:54 3/1/2014 3 1 2014 16 679 521584 4818580 188 40
0:00:50 2/2/2010 2 2 2010 0 638 523194 4818585 194 40
0:00:53 11/24/2010 11 24 2010 0 642 525502 4818593 88 40
0:00:53 1/19/2013 1 19 2013 0 677 521189 4818578 189 40
14:00:44 12/25/2009 12 25 2009 14 639 521644 4818580 187 40
12:00:56 12/2/2010 12 2 2010 12 653 521489 4818580 188 40
18:00:57 12/24/2012 12 24 2012 18 679 525454 4818593 88 40
18:00:19 1/19/2013 1 19 2013 18 677 521190 4818579 189 40
2:00:48 2/3/2011 2 3 2011 2 650 521907 4818581 187 40
10:00:40 1/11/2011 1 11 2011 10 801 524329 4818589 124 39
4:00:58 2/3/2011 2 3 2011 4 641 521915 4818581 187 40
0:00:13 3/25/2008 3 25 2008 0 636 523182 4818585 194 40
0:00:28 2/3/2011 2 3 2011 0 650 521902 4818581 187 40
18:00:47 3/24/2008 3 24 2008 18 633 523475 4818586 193 40
18:01:49 5/1/2009 5 1 2009 18 640 520986 4818578 189 40
18:00:56 4/4/2011 4 4 2011 18 641 521361 4818580 188 40
4:00:56 3/7/2010 3 7 2010 4 642 525541 4818594 88 40
4:00:41 3/29/2009 3 29 2009 4 642 523505 4818587 193 40
8:00:42 2/3/2011 2 3 2011 8 650 521906 4818581 187 40
6:01:23 3/7/2010 3 7 2010 6 642 525542 4818594 88 40
4:00:53 4/17/2009 4 17 2009 4 640 525947 4818596 85 40
14:00:53 3/18/2014 3 18 2014 14 909 521314 4818580 188 40
10:00:55 12/20/2011 12 20 2011 10 641 524161 4818589 124 39
22:01:11 4/14/2014 4 14 2014 22 916 525542 4818594 88 40
10:00:47 3/5/2013 3 5 2013 10 677 521751 4818581 187 40
12:00:50 2/10/2010 2 10 2010 12 633 524484 4818591 86 40
0:00:53 2/24/2011 2 24 2011 0 639 523365 4818587 193 40
4:00:13 4/14/2011 4 14 2011 4 661 520792 4818578 190 17
10:03:08 2/19/2012 2 19 2012 10 641 521529 4818580 188 40
6:00:55 2/8/2011 2 8 2011 6 639 525435 4818594 88 40
14:00:53 12/25/2013 12 25 2013 14 911 523520 4818587 193 40
12:00:39 2/14/2010 2 14 2010 12 646 524623 4818591 86 40
2:00:41 12/28/2009 12 28 2009 2 643 521484 4818580 188 40
4:00:42 2/3/2011 2 3 2011 4 650 521905 4818582 187 40
14:00:41 1/1/2010 1 1 2010 14 633 524233 4818590 124 39
6:00:42 2/24/2010 2 24 2010 6 633 523354 4818587 193 40
18:00:48 4/18/2011 4 18 2011 18 650 525507 4818595 88 40
12:00:19 3/15/2010 3 15 2010 12 640 522026 4818582 186 40
16:01:18 2/23/2011 2 23 2011 16 646 522343 4818583 186 40
12:00:30 2/8/2014 2 8 2014 12 907 525266 4818594 88 40
0:00:48 4/23/2008 4 23 2008 0 633 522354 4818583 186 40
2:00:37 3/12/2014 3 12 2014 2 907 521666 4818581 187 40
16:00:55 3/17/2010 3 17 2010 16 646 522086 4818583 186 40
2:01:12 3/27/2009 3 27 2009 2 642 521889 4818582 187 40
20:01:16 3/21/2014 3 21 2014 20 914 524656 4818592 86 40
14:00:52 3/19/2013 3 19 2013 14 663 522229 4818583 186 40
18:00:48 3/16/2014 3 16 2014 18 908 524453 4818591 86 40
18:00:27 3/21/2011 3 21 2011 18 663 524530 4818592 86 40
2:00:48 1/13/2013 1 13 2013 2 663 523198 4818587 194 40
8:00:37 4/24/2013 4 24 2013 8 671 521701 4818582 187 40
12:00:48 1/1/2010 1 1 2010 12 633 524230 4818591 124 39
8:00:48 2/1/2011 2 1 2011 8 639 524516 4818592 86 40
16:00:55 2/20/2010 2 20 2010 16 646 525818 4818597 85 40
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8:00:54 1/13/2011 1 13 2011 8 801 524468 4818592 86 40
18:00:43 2/25/2013 2 25 2013 18 663 523654 4818589 192 40
22:00:49 12/21/2008 12 21 2008 22 632 521513 4818581 188 40
12:00:15 3/31/2008 3 31 2008 12 634 522055 4818583 186 40
4:00:29 4/5/2012 4 5 2012 4 658 520726 4818579 190 17
12:00:23 3/28/2013 3 28 2013 12 671 521503 4818582 188 40
18:00:55 4/4/2011 4 4 2011 18 654 525962 4818598 85 40
4:00:47 12/22/2008 12 22 2008 4 634 524852 4818593 87 40
2:00:14 3/1/2009 3 1 2009 2 637 523990 4818590 192 40
6:00:50 11/20/2011 11 20 2011 6 658 524261 4818591 124 39
18:00:15 4/1/2011 4 1 2011 18 650 521740 4818583 187 40
14:00:41 1/11/2011 1 11 2011 14 801 523820 4818590 192 40
18:00:41 12/24/2008 12 24 2008 18 633 525499 4818596 88 40
16:02:11 3/18/2014 3 18 2014 16 909 521307 4818581 188 40
10:00:53 4/15/2010 4 15 2010 10 646 521581 4818582 188 40
22:00:27 4/20/2012 4 20 2012 22 676 520717 4818580 190 17
0:00:58 3/24/2009 3 24 2009 0 638 521630 4818583 187 40
14:00:53 3/17/2010 3 17 2010 14 643 522146 4818584 186 40
6:00:49 1/27/2012 1 27 2012 6 666 523830 4818590 192 40
6:00:27 3/25/2010 3 25 2010 6 654 521813 4818583 187 40
18:00:56 2/23/2011 2 23 2011 18 639 523361 4818588 193 40
16:00:32 1/4/2013 1 4 2013 16 665 524175 4818591 124 39
22:00:24 4/26/2011 4 26 2011 22 668 525998 4818598 85 40
10:00:33 3/6/2014 3 6 2014 10 907 521926 4818584 187 40
14:00:42 3/26/2009 3 26 2009 14 633 521514 4818582 188 40
22:00:48 1/4/2009 1 4 2009 22 634 521164 4818581 189 40
10:00:54 12/28/2012 12 28 2012 10 665 521797 4818583 187 40
8:00:31 3/17/2010 3 17 2010 8 653 522104 4818584 186 40
2:00:51 1/14/2010 1 14 2010 2 633 520580 4818580 190 17
14:00:57 4/17/2013 4 17 2013 14 671 524589 4818593 86 40
8:00:41 12/9/2012 12 9 2012 8 677 524946 4818595 87 40
14:00:19 1/16/2009 1 16 2009 14 634 524038 4818591 124 39
20:00:54 3/22/2013 3 22 2013 20 679 520705 4818580 190 17
12:00:50 2/13/2014 2 13 2014 12 909 521902 4818584 187 40
16:00:48 2/22/2010 2 22 2010 16 647 525645 4818597 85 40
22:00:26 1/24/2012 1 24 2012 22 665 521253 4818582 188 40
0:00:55 3/29/2009 3 29 2009 0 642 523428 4818589 193 40
18:00:53 12/12/2008 12 12 2008 18 634 521770 4818584 187 40
16:00:20 1/7/2013 1 7 2013 16 663 524183 4818592 124 39
10:00:52 2/9/2009 2 9 2009 10 633 525063 4818595 87 40
22:00:26 4/22/2008 4 22 2008 22 633 522355 4818586 186 40
18:00:54 3/11/2010 3 11 2010 18 644 523090 4818588 184 40
8:00:54 5/1/2009 5 1 2009 8 640 521630 4818584 187 40
6:00:32 4/10/2011 4 10 2011 6 666 521859 4818584 187 40
16:00:48 1/17/2011 1 17 2011 16 639 523424 4818590 183 40
18:00:54 5/18/2011 5 18 2011 18 657 522263 4818586 186 40
4:00:54 3/18/2014 3 18 2014 4 909 522339 4818586 186 40
18:00:42 3/17/2008 3 17 2008 18 633 523687 4818591 192 40
12:00:34 3/14/2009 3 14 2009 12 634 521958 4818585 187 40
14:00:25 3/15/2010 3 15 2010 14 639 521961 4818585 187 40
22:01:24 1/30/2011 1 30 2011 22 642 525079 4818596 87 40
20:00:51 2/22/2013 2 22 2013 20 666 523439 4818590 183 40
18:00:53 2/23/2011 2 23 2011 18 657 523188 4818589 184 40
14:00:49 2/14/2010 2 14 2010 14 646 524752 4818595 86 40
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6:00:42 3/20/2011 3 20 2011 6 658 521725 4818585 187 40
22:00:47 2/26/2014 2 26 2014 22 908 525961 4818600 85 40
18:01:11 3/23/2009 3 23 2009 18 648 522316 4818587 186 40
12:00:54 3/22/2008 3 22 2008 12 632 521627 4818584 187 40
10:00:54 3/17/2010 3 17 2010 10 653 521878 4818585 187 40
18:00:51 1/29/2014 1 29 2014 18 908 523265 4818590 183 40
2:00:48 3/9/2010 3 9 2010 2 644 525523 4818598 88 40
2:00:48 3/16/2009 3 16 2009 2 644 521571 4818584 188 40
22:00:50 3/26/2009 3 26 2009 22 642 521899 4818585 187 40
14:00:55 1/1/2012 1 1 2012 14 658 522051 4818586 186 40
2:00:48 3/19/2009 3 19 2009 2 639 521507 4818584 188 40
6:00:55 1/30/2010 1 30 2010 6 641 520601 4818582 190 17
12:01:11 12/28/2012 12 28 2012 12 665 521787 4818585 187 40
12:00:56 2/7/2011 2 7 2011 12 638 525460 4818598 88 40
12:00:26 3/15/2010 3 15 2010 12 643 522030 4818586 186 40
10:00:54 1/4/2009 1 4 2009 10 632 522175 4818587 186 40
8:00:24 2/14/2010 2 14 2010 8 646 524057 4818593 123 39
8:00:50 3/13/2010 3 13 2010 8 641 521825 4818586 187 40
6:00:42 4/29/2009 4 29 2009 6 644 521986 4818586 187 40
6:00:52 1/13/2013 1 13 2013 6 663 523190 4818590 184 40
6:00:41 12/14/2011 12 14 2011 6 659 524598 4818595 86 40
12:00:55 2/15/2011 2 15 2011 12 650 522232 4818587 186 40
8:00:54 2/8/2013 2 8 2013 8 675 524530 4818595 86 40
18:00:54 12/6/2011 12 6 2011 18 650 525956 4818601 85 40
4:00:23 1/13/2013 1 13 2013 4 663 523196 4818591 184 40
6:00:53 2/27/2014 2 27 2014 6 908 526393 4818602 84 40
2:00:41 2/21/2014 2 21 2014 2 907 523338 4818591 183 40
4:00:42 4/30/2009 4 30 2009 4 645 526164 4818602 84 40
14:00:51 4/5/2012 4 5 2012 14 665 521596 4818586 188 40
16:00:48 3/27/2012 3 27 2012 16 678 522418 4818588 185 40
18:00:47 2/4/2011 2 4 2011 18 654 523361 4818591 183 40
18:00:56 1/24/2012 1 24 2012 18 665 521259 4818585 188 40
6:00:54 4/4/2012 4 4 2012 6 658 520776 4818583 190 17
18:00:47 3/8/2012 3 8 2012 18 663 523333 4818591 183 40
4:00:55 1/20/2014 1 20 2014 4 909 523605 4818592 183 40
12:00:53 1/11/2009 1 11 2009 12 632 523975 4818594 182 40
16:00:54 2/15/2009 2 15 2009 16 634 523238 4818591 183 40
20:00:47 3/17/2012 3 17 2012 20 663 521757 4818586 187 40
18:00:43 1/4/2009 1 4 2009 18 634 521162 4818585 189 40
8:00:53 1/20/2014 1 20 2014 8 909 523608 4818593 183 40
22:00:41 4/18/2009 4 18 2009 22 640 526373 4818603 84 40
12:00:42 2/25/2010 2 25 2010 12 640 525506 4818600 81 40
12:00:54 1/20/2011 1 20 2011 12 638 524528 4818596 78 40
22:00:54 1/4/2012 1 4 2012 22 658 521634 4818586 187 40
10:00:55 4/14/2009 4 14 2009 10 642 526629 4818604 83 40
14:00:54 3/20/2011 3 20 2011 14 665 522047 4818588 186 40
8:00:41 2/12/2010 2 12 2010 8 633 523197 4818592 184 40
4:00:49 3/1/2009 3 1 2009 4 637 523988 4818594 182 40
8:00:37 1/27/2013 1 27 2013 8 680 521683 4818587 187 40
6:00:42 1/3/2010 1 3 2010 6 641 524192 4818595 123 39
18:00:54 2/4/2011 2 4 2011 18 639 525819 4818601 80 40
12:00:51 2/7/2011 2 7 2011 12 801 525420 4818600 81 40
4:00:44 2/13/2009 2 13 2009 4 634 523780 4818594 182 40
6:00:29 1/23/2014 1 23 2014 6 907 524096 4818595 123 39
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4:00:26 12/18/2012 12 18 2012 4 677 524671 4818597 78 40
4:00:54 3/18/2014 3 18 2014 4 679 522356 4818589 186 40
18:00:41 4/2/2008 4 2 2008 18 631 522407 4818589 185 40
4:00:42 3/13/2014 3 13 2014 4 914 521848 4818587 187 40
6:00:44 2/12/2010 2 12 2010 6 633 523207 4818592 184 40
14:00:43 4/9/2011 4 9 2011 14 664 521455 4818586 188 40
16:00:47 1/1/2011 1 1 2011 16 801 521213 4818585 188 40
6:00:36 3/27/2009 3 27 2009 6 642 521896 4818588 187 40
4:00:56 1/3/2010 1 3 2010 4 641 524194 4818596 123 39
6:00:53 2/22/2010 2 22 2010 6 646 524751 4818598 78 40
8:00:43 4/23/2013 4 23 2013 8 658 521448 4818586 188 40
14:00:26 2/15/2009 2 15 2009 14 634 525617 4818601 80 40
4:01:05 3/19/2011 3 19 2011 4 801 521854 4818588 187 40
0:00:15 3/27/2009 3 27 2009 0 642 521900 4818588 187 40
0:00:51 12/9/2010 12 9 2010 0 638 523510 4818593 183 40
22:01:07 1/18/2013 1 18 2013 22 677 521189 4818586 189 40
14:00:44 1/7/2013 1 7 2013 14 663 524195 4818596 123 39
8:00:53 3/18/2009 3 18 2009 8 634 521613 4818587 187 40
22:00:55 2/4/2011 2 4 2011 22 654 523361 4818593 183 40
2:00:54 2/1/2011 2 1 2011 2 642 524098 4818596 123 39
18:01:09 2/23/2011 2 23 2011 18 654 522991 4818592 184 40
22:00:41 3/28/2009 3 28 2009 22 642 523421 4818593 183 40
14:01:23 3/26/2014 3 26 2014 14 914 521641 4818587 187 40
2:00:50 3/20/2009 3 20 2009 2 633 521771 4818588 187 40
12:00:54 1/29/2013 1 29 2013 12 679 521320 4818586 188 40
8:00:50 2/11/2014 2 11 2014 8 908 523890 4818595 182 40
8:00:47 3/12/2009       3       12      2009    8       638     521904  4818588 187     40
18:00:54        1/19/2011       1       19      2011    18      639     523365  4818593 183     40
14:00:38        3/13/2009       3       13      2009    14      633     521196  4818586 189     40
12:00:44        12/27/2012      12      27      2012    12      658     521704  4818588 187     40
6:00:27 4/1/2014        4       1       2014    6       907     521817  4818588 187     40
18:00:27        12/26/2009      12      26      2009    18      638     521688  4818588 187     40
18:01:11        3/12/2014       3       12      2014    18      679     521736  4818588 187     40
6:00:54 2/8/2013        2       8       2013    6       679     524132  4818596 123     39
16:00:54        11/30/2010      11      30      2010    16      647     520748  4818585 190     17
18:00:53        3/25/2010       3       25      2010    18      644     524393  4818597 123     39
0:00:48 4/24/2010       4       24      2010    0       640     525646  4818602 80      40
12:00:33        1/30/2010       1       30      2010    12      638     521686  4818588 187     40
6:00:53 3/20/2009       3       20      2009    6       633     521774  4818588 187     40
20:00:51        4/23/2013       4       23      2013    20      677     520963  4818586 189     40
6:00:48 1/20/2014       1       20      2014    6       909     523602  4818595 183     40
18:00:48        2/5/2011        2       5       2011    18      650     521201  4818587 188     40
18:00:23        4/1/2011        4       1       2011    18      801     520842  4818586 189     40
18:00:15        12/21/2008      12      21      2008    18      632     521506  4818588 188     40
8:00:47 1/30/2010       1       30      2010    8       641     520679  4818585 190     17
4:00:47 2/21/2014       2       21      2014    4       907     523337  4818594 183     40
8:00:50 1/27/2013       1       27      2013    8       679     521693  4818589 187     40
4:00:54 2/8/2013        2       8       2013    4       679     524135  4818597 123     39
22:00:54        3/16/2010       3       16      2010    22      746     526379  4818605 77      40
2:00:54 12/21/2008      12      21      2008    2       632     521758  4818589 187     40
22:00:30        1/9/2014        1       9       2014    22      907     524067  4818597 123     39
6:00:54 2/1/2013        2       1       2013    6       679     523188  4818594 184     40
22:00:51        3/19/2009       3       19      2009    22      633     521770  4818589 187     40
18:00:42        1/19/2014       1       19      2014    18      679     524656  4818599 78      40
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20:00:30        3/15/2012       3       15      2012    20      666     522233  4818591 186     40
14:00:55        2/14/2014       2       14      2014    14      908     526139  4818605 77      40
8:00:44 3/8/2010        3       8       2010    8       640     525582  4818603 81      40
18:01:06        3/28/2010       3       28      2010    18      746     526290  4818605 77      40
22:00:43        4/23/2013       4       23      2013    22      677     520836  4818586 189     40
8:00:48 3/13/2014       3       13      2014    8       914     521844  4818589 187     40
8:00:46 1/3/2013        1       3       2013    8       663     523194  4818594 184     40
4:00:37 1/4/2014        1       4       2014    4       908     523545  4818595 183     40
22:00:48        2/18/2011       2       18      2011    22      646     523534  4818595 183     40
10:00:25        12/27/2012      12      27      2012    10      658     521706  4818589 187     40
6:00:54 3/19/2011       3       19      2011    6       801     521859  4818589 187     40
10:00:53        1/24/2010       1       24      2010    10      643     524982  4818600 79      40
8:00:53 2/8/2011        2       8       2011    8       639     525440  4818602 81      40
14:00:28        3/12/2011       3       12      2011    14      647     521328  4818588 188     40
14:00:47        2/11/2012       2       11      2012    14      665     525721  4818603 80      40
10:01:18        4/15/2013       4       15      2013    10      671     521673  4818589 187     40
16:00:41        1/1/2010        1       1       2010    16      638     524253  4818598 123     39
4:01:24 1/10/2014       1       10      2014    4       679     523996  4818597 182     40
8:00:54 4/18/2011       4       18      2011    8       662     524191  4818598 123     39
4:00:42 3/20/2009       3       20      2009    4       633     521772  4818590 187     40
4:00:53 3/27/2009       3       27      2009    4       642     521896  4818590 187     40
14:00:53        2/11/2014       2       11      2014    14      907     525068  4818601 79      40
14:00:54        1/1/2011        1       1       2011    14      801     521202  4818588 188     40
4:00:43 1/19/2013       1       19      2013    4       677     521188  4818588 189     40
0:00:27 4/24/2010       4       24      2010    0       652     524418  4818599 78      40
18:00:53        1/8/2011        1       8       2011    18      642     524028  4818597 123     39
2:00:42 4/24/2013       4       24      2013    2       671     520814  4818587 189     40
10:00:52        11/25/2010      11      25      2010    10      647     521590  4818589 188     40
0:00:31 2/28/2013       2       28      2013    0       663     523235  4818595 183     40
0:00:48 4/24/2013       4       24      2013    0       677     520830  4818587 189     40
20:01:18        3/26/2014       3       26      2014    20      916     524976  4818601 79      40
22:00:37        3/22/2011       3       22      2011    22      667     523525  4818596 183     40
12:00:55        2/14/2009       2       14      2009    12      634     524634  4818600 78      40
0:00:50 2/21/2014       2       21      2014    0       907     523155  4818595 184     40
22:00:54        2/11/2012       2       11      2012    22      663     525092  4818602 79      40
8:00:51 2/15/2010       2       15      2010    8       633     524193  4818598 123     39
10:01:05        1/6/2013        1       6       2013    10      680     520939  4818588 189     40
0:00:25 4/14/2011       4       14      2011    0       801     520838  4818587 189     40
20:01:00        1/9/2014        1       9       2014    20      907     524067  4818598 123     39
4:01:02 12/22/2008      12      22      2008    4       633     525443  4818603 81      40
8:00:47 4/18/2011       4       18      2011    8       659     524316  4818599 123     39
6:00:47 3/13/2014       3       13      2014    6       914     521846  4818591 187     40
16:01:03        3/17/2010       3       17      2010    16      643     522168  4818592 186     40
22:00:53        3/22/2011       3       22      2011    22      662     523508  4818596 183     40
8:00:45 1/19/2014       1       19      2014    8       679     523518  4818596 183     40
2:01:18 2/8/2013        2       8       2013    2       679     524127  4818599 123     39
6:00:49 4/5/2012        4       5       2012    6       658     520718  4818587 190     17
10:00:48        4/11/2013       4       11      2013    10      677     521827  4818591 187     40
16:00:41        1/9/2011        1       9       2011    16      647     524469  4818600 78      40
8:00:54 3/8/2010        3       8       2010    8       638     525106  4818602 79      40
16:00:43        3/13/2009       3       13      2009    16      633     521192  4818589 189     40
0:00:21 3/20/2009       3       20      2009    0       633     521762  4818591 187     40
10:00:55        1/11/2009       1       11      2009    10      632     523944  4818598 182     40
10:00:54        1/15/2011       1       15      2011    10      646     522293  4818592 186     40
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8:00:44 1/2/2013        1       2       2013    8       675     523480  4818596 183     40
18:00:56        5/14/2011       5       14      2011    18      657     521661  4818590 187     40
12:01:00        12/20/2013      12      20      2013    12      911     524235  4818599 123     39
18:00:56        3/3/2010        3       3       2010    18      644     524572  4818600 78      40
22:00:41        4/13/2011       4       13      2011    22      801     520843  4818588 189     40
22:00:48        3/22/2011       3       22      2011    22      668     523484  4818597 183     40
4:00:56 2/1/2013        2       1       2013    4       679     523190  4818596 184     40
10:00:54        3/26/2010       3       26      2010    10      640     524466  4818600 78      40
20:01:11        2/13/2014       2       13      2014    20      918     525813  4818605 80      40
2:00:54 3/7/2014        3       7       2014    2       908     523305  4818596 183     40
18:00:23        4/13/2011       4       13      2011    18      659     524885  4818602 79      40
4:00:15 3/20/2011       3       20      2011    4       669     521740  4818591 187     40
12:00:53        1/16/2009       1       16      2009    12      634     524040  4818599 123     39
2:00:43 12/22/2008      12      22      2008    2       634     524854  4818602 79      40
8:00:48 1/3/2014        1       3       2014    8       911     524119  4818599 123     39
16:01:41        4/17/2013       4       17      2013    16      671     524476  4818601 78      40
12:00:53        2/25/2010       2       25      2010    12      647     525387  4818604 81      40
14:00:42        2/11/2009       2       11      2009    14      634     525065  4818603 79      40
2:00:49 2/1/2013        2       1       2013    2       679     523185  4818596 184     40
18:00:55        2/18/2011       2       18      2011    18      646     523529  4818598 183     40
22:00:47        1/15/2009       1       15      2009    22      634     524064  4818599 123     39
2:00:41 1/9/2011        1       9       2011    2       642     524030  4818599 123     39
0:00:44 1/20/2011       1       20      2011    0       639     523372  4818597 183     40
16:00:23        2/25/2010       2       25      2010    16      639     525516  4818605 81      40
16:00:53        12/22/2008      12      22      2008    16      634     524226  4818600 123     39
10:00:54        2/4/2012        2       4       2012    10      665     524726  4818602 78      40
12:00:21        1/11/2011       1       11      2011    12      639     524422  4818601 78      40
8:00:23 1/16/2009       1       16      2009    8       634     524071  4818600 123     39
18:00:47        3/24/2009       3       24      2009    18      648     520777  4818589 190     17
14:00:53        2/25/2010       2       25      2010    14      640     525514  4818605 81      40
22:00:54        2/27/2011       2       27      2011    22      646     523081  4818597 184     40
8:00:48 3/20/2010       3       20      2010    8       646     521401  4818591 188     40
6:00:42 1/27/2013       1       27      2013    6       680     521670  4818592 187     40
14:00:41        3/15/2010       3       15      2010    14      801     521907  4818593 187     40
16:00:53        3/15/2010       3       15      2010    16      643     522065  4818593 186     40
2:00:26 3/14/2014       3       14      2014    2       917     526016  4818607 80      40
12:00:50        2/13/2014       2       13      2014    12      918     525866  4818607 80      40
18:01:23        12/26/2012      12      26      2012    18      675     522170  4818594 186     40
12:00:49        2/26/2011 2 26 2011 12 655 521221 4818591 188 40
0:00:13 2/27/2010 2 27 2010 0 647 523250 4818597 183 40
10:01:10 5/3/2009 5 3 2009 10 640 522306 4818594 186 40
8:00:41 2/26/2010 2 26 2010 8 639 525637 4818606 80 40
18:00:47 3/11/2009 3 11 2009 18 633 523052 4818597 184 40
20:00:59 3/8/2012 3 8 2012 20 666 523097 4818597 184 40
22:00:19 4/5/2009 4 5 2009 22 647 521401 4818591 188 40
6:00:53 2/4/2013 2 4 2013 6 675 523048 4818597 184 40
10:01:11 2/7/2011 2 7 2011 10 638 525531 4818606 81 40
6:00:53 1/27/2013 1 27 2013 6 679 521695 4818593 187 40
22:00:54 1/31/2011 1 31 2011 22 801 523034 4818597 184 40
2:00:42 12/21/2009 12 21 2009 2 633 523215 4818598 183 40
2:00:53 1/31/2014 1 31 2014 2 917 523065 4818597 184 40
8:00:53 2/21/2010 2 21 2010 8 639 525551 4818606 81 40
18:01:23 3/13/2010 3 13 2010 18 801 524327 4818602 123 39
8:00:50 4/15/2009 4 15 2009 8 642 524969 4818604 79 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:01:37 4/5/2011 4 5 2011 12 647 521470 4818592 188 40
10:00:41 4/14/2010 4 14 2010 10 655 524386 4818602 123 39
8:00:53 4/14/2010 4 14 2010 8 655 524389 4818602 123 39
0:00:24 1/6/2011 1 6 2011 0 642 525331 4818606 81 40
14:00:55 2/22/2010 2 22 2010 14 647 525909 4818608 80 40
6:00:41 2/15/2010 2 15 2010 6 633 524197 4818602 123 39
2:01:12 3/6/2013 3 6 2013 2 679 521279 4818592 188 40
22:00:49 1/5/2011 1 5 2011 22 642 525332 4818606 81 40
10:00:41 4/13/2014 4 13 2014 10 908 521893 4818594 187 40
8:00:32 1/14/2009 1 14 2009 8 634 523892 4818601 182 40
6:00:24 1/16/2009 1 16 2009 6 634 524073 4818601 123 39
0:00:47 11/21/2010 11 21 2010 0 641 524259 4818602 123 39
12:01:18 3/22/2013 3 22 2013 12 677 521322 4818592 188 40
6:00:49 1/14/2009 1 14 2009 6 634 523890 4818601 182 40
8:00:49 1/19/2009 1 19 2009 8 632 521257 4818592 188 40
16:00:54 3/24/2014 3 24 2014 16 914 522384 4818596 186 40
22:00:58 1/8/2011 1 8 2011 22 642 524029 4818601 123 39
10:00:36 1/23/2012 1 23 2012 10 665 521862 4818594 187 40
22:00:54 1/19/2011 1 19 2011 22 639 523365 4818599 183 40
8:00:47 4/19/2011 4 19 2011 8 666 524564 4818604 78 40
12:00:47 12/24/2008 12 24 2008 12 637 526104 4818609 77 40
6:00:19 3/17/2010 3 17 2010 6 639 521625 4818594 187 40
2:00:37 4/17/2009 4 17 2009 2 640 525938 4818609 80 40
13:22:47 4/14/2014 4 14 2014 13 657 521038 4818592 189 40
12:00:56 4/5/2012 4 5 2012 12 665 521475 4818593 188 40
10:00:48 3/29/2011 3 29 2011 10 665 522173 4818596 186 40
2:00:57 2/24/2014 2 24 2014 2 918 523953 4818602 182 40
10:00:54 5/3/2011 5 3 2011 10 665 523976 4818602 182 40
12:00:54 12/24/2012 12 24 2012 12 663 521814 4818595 187 40
14:00:57 4/2/2009 4 2 2009 14 638 521634 4818594 187 40
0:00:56 2/24/2011 2 24 2011 0 646 523145 4818599 184 40
4:00:49 3/4/2012 3 4 2012 4 663 523238 4818600 183 40
2:00:56 3/13/2014 3 13 2014 2 914 521332 4818593 188 40
0:00:53 3/12/2009 3 12 2009 0 633 523052 4818599 184 40
20:00:26 1/24/2012 1 24 2012 20 665 521256 4818593 188 40
4:00:12 1/10/2009 1 10 2009 4 635 523400 4818600 183 40
10:01:11 1/11/2011 1 11 2011 10 650 524141 4818603 123 39
12:00:16 3/31/2008 3 31 2008 12 635 522044 4818596 186 40
16:00:56 2/27/2014 2 27 2014 16 679 522324 4818597 186 40
12:00:48 2/1/2009 2 1 2009 12 637 524464 4818604 78 40
22:00:42 3/11/2009 3 11 2009 22 633 523050 4818599 184 40
0:00:44 1/12/2014 1 12 2014 0 671 523234 4818600 183 40
8:00:42 3/27/2012 3 27 2012 8 677 521714 4818595 187 40
14:00:49 12/25/2012 12 25 2012 14 658 521833 4818595 187 40
2:00:50 5/2/2011 5 2 2011 2 655 524951 4818606 79 40
12:00:53 1/10/2011 1 10 2011 12 801 524526 4818605 78 40
14:00:47 12/31/2012 12 31 2012 14 671 521534 4818594 188 40
12:00:18 1/3/2009 1 3 2009 12 633 524153 4818603 123 39
10:01:42 2/13/2011 2 13 2011 10 639 525945 4818610 80 40
10:01:05 12/20/2013 12 20 2013 10 911 524249 4818604 123 39
6:00:53 2/9/2011 2 9 2011 6 638 523986 4818603 182 40
2:00:41 1/10/2009 1 10 2009 2 635 523416 4818601 183 40
10:00:50 5/2/2008 5 2 2008 10 634 521636 4818595 187 40
4:00:36 3/22/2009 3 22 2009 4 637 523179 4818600 184 40
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12:00:54 1/19/2013 1 19 2013 12 677 521578 4818595 188 40
8:00:42 12/9/2010 12 9 2010 8 638 523542 4818601 183 40
12:00:39 12/23/2009 12 23 2009 12 641 521522 4818595 188 40
6:00:36 1/15/2011 1 15 2011 6 647 523216 4818600 183 40
2:01:11 2/26/2014 2 26 2014 2 914 521367 4818594 188 40
18:00:54 3/17/2009 3 17 2009 18 634 521771 4818596 187 40
18:00:56 1/19/2011 1 19 2011 18 801 523263 4818601 183 40
8:00:40 3/26/2010 3 26 2010 8 656 524287 4818605 123 39
22:01:07 4/2/2012 4 2 2012 22 675 525014 4818607 79 40
6:00:47 4/11/2009 4 11 2009 6 637 524584 4818606 78 40
2:00:21 12/21/2009 12 21 2009 2 638 523249 4818601 183 40
14:00:48 11/30/2010 11 30 2010 14 647 521645 4818596 187 40
8:00:42 12/19/2009 12 19 2009 8 644 525427 4818609 81 40
8:00:47 2/12/2009 2 12 2009 8 637 525566 4818610 81 40
16:00:54 3/8/2014 3 8 2014 16 679 521406 4818595 188 40
0:00:30 2/26/2014 2 26 2014 0 908 525770 4818610 80 40
16:00:44 1/7/2011 1 7 2011 16 641 521793 4818596 187 40
10:00:54 3/27/2009 3 27 2009 10 640 521461 4818595 188 40
4:00:47 4/11/2009 4 11 2009 4 637 524585 4818606 78 40
18:00:54 12/27/2009 12 27 2009 18 640 521666 4818596 187 40
0:00:38 3/23/2011 3 23 2011 0 662 523508 4818602 183 40
2:00:33 1/12/2011 1 12 2011 2 642 525202 4818608 79 40
10:00:18 4/23/2010 4 23 2010 10 640 526426 4818613 76 40
8:00:33 12/18/2013 12 18 2013 8 909 524187 4818605 123 39
18:01:31 3/25/2010 3 25 2010 18 640 524286 4818605 123 39
12:00:43 4/19/2012 4 19 2012 12 676 521686 4818596 187 40
10:00:53 12/24/2012 12 24 2012 10 663 521814 4818597 187 40
16:01:09 2/11/2012 2 11 2012 16 665 525447 4818610 81 40
12:00:34 11/30/2010 11 30 2010 12 647 521645 4818596 187 40
12:00:54 4/8/2014 4 8 2014 12 914 521560 4818596 188 40
16:00:56 12/11/2010 12 11 2010 16 650 524726 4818607 78 40
6:00:54 3/22/2014 3 22 2014 6 918 525496 4818610 81 40
0:00:54 4/3/2012 4 3 2012 0 675 525015 4818608 79 40
2:00:38 3/23/2011 3 23 2011 2 668 523491 4818603 183 40
16:00:21 12/31/2008 12 31 2008 16 637 523989 4818605 182 40
2:00:54 2/4/2013 2 4 2013 2 675 523045 4818601 184 40
12:00:49 1/29/2011 1 29 2011 12 654 521356 4818596 188 40
0:00:47 11/25/2011 11 25 2011 0 665 524261 4818606 123 39
8:00:30 1/11/2012 1 11 2012 8 663 524608 4818607 78 40
16:00:54 2/25/2010 2 25 2010 16 647 525364 4818610 81 40
6:00:53 3/20/2011 3 20 2011 6 666 521698 4818597 187 40
16:00:35 1/24/2011 1 24 2011 16 638 523877 4818605 182 40
10:00:17 3/7/2009 3 7 2009 10 633 521334 4818596 188 40
2:00:23 1/30/2011 1 30 2011 2 642 523917 4818605 182 40
18:00:47 2/23/2011 2 23 2011 18 653 523171 4818602 184 40
6:00:43 11/19/2013 11 19 2013 6 914 524161 4818606 123 39
22:00:59 1/14/2011 1 14 2011 22 639 523157 4818602 184 40
12:00:26 2/11/2014 2 11 2014 12 907 524947 4818609 79 40
4:00:48 4/4/2012 4 4 2012 4 658 520783 4818595 190 17
22:00:53 12/17/2009 12 17 2009 22 639 524566 4818607 78 40
18:00:30 1/2/2014 1 2 2014 18 917 521155 4818596 189 40
0:01:24 12/21/2008 12 21 2008 0 632 521754 4818598 187 40
8:00:54 2/14/2009 2 14 2009 8 634 524144 4818606 123 39
8:00:47 3/3/2014 3 3 2014 8 907 523576 4818604 183 40
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18:00:59 5/15/2011 5 15 2011 18 657 522390 4818600 186 40
8:00:42 4/1/2014 4 1 2014 8 679 522119 4818599 186 40
14:00:48 12/28/2009 12 28 2009 14 639 521571 4818597 188 40
6:00:55 3/18/2008 3 18 2008 6 632 523017 4818602 184 40
8:00:47 4/23/2009 4 23 2009 8 640 523586 4818604 183 40
16:00:42 1/6/2009 1 6 2009 16 635 523416 4818604 183 40
6:01:47 12/23/2012 12 23 2012 6 675 524393 4818608 123 39
14:00:42 12/27/2013 12 27 2013 14 914 520811 4818596 189 40
8:00:49 12/18/2009 12 18 2009 8 640 525202 4818611 79 40
20:01:41 1/18/2013 1 18 2013 20 677 521189 4818597 189 40
16:00:49 4/5/2012 4 5 2012 16 665 521616 4818598 187 40
14:00:41 3/15/2010 3 15 2010 14 643 522028 4818600 186 40
8:00:35 1/11/2012 1 11 2012 8 658 524671 4818609 78 40
6:00:30 1/13/2011 1 13 2011 6 654 524448 4818608 78 40
2:00:47 3/11/2010 3 11 2010 2 647 525775 4818613 80 40
18:00:38 3/2/2011 3 2 2011 18 650 523514 4818605 183 40
8:00:41 3/12/2010 3 12 2010 8 647 525347 4818611 81 40
18:00:44 4/19/2011 4 19 2011 18 658 524468 4818608 78 40
16:00:42 4/5/2011 4 5 2011 16 660 526684 4818617 76 40
12:00:53 4/11/2013 4 11 2013 12 679 521458 4818598 188 40
8:00:26 1/28/2011 1 28 2011 8 647 521710 4818599 187 40
0:00:53 3/15/2009 3 15 2009 0 640 523077 4818603 184 40
4:00:23 3/18/2008 3 18 2008 4 632 523018 4818603 184 40
8:00:54 12/2/2010 12 2 2010 8 655 525844 4818613 80 40
14:00:34 12/24/2012 12 24 2012 14 665 521738 4818599 187 40
8:00:53 1/21/2011 1 21 2011 8 638 524522 4818609 78 40
12:00:53 3/28/2008 3 28 2008 12 636 521646 4818599 187 40
16:00:50 2/7/2012 2 7 2012 16 663 525507 4818612 81 40
14:00:48 3/15/2014 3 15 2014 14 909 521454 4818598 188 40
14:00:44 2/25/2010 2 25 2010 14 647 525360 4818612 81 40
4:00:21 2/12/2009 2 12 2009 4 637 525572 4818613 81 40
16:00:19 2/15/2014 2 15 2014 16 909 521108 4818597 189 40
22:00:12 4/30/2008 4 30 2008 22 636 523822 4818606 182 40
16:00:54 3/5/2014 3 5 2014 16 917 523627 4818606 182 40
4:00:42 2/16/2011 2 16 2011 4 654 523081 4818604 184 40
14:00:42 1/1/2010 1 1 2010 14 638 524240 4818608 123 39
18:00:54 1/31/2011 1 31 2011 18 642 524040 4818607 123 39
2:00:54 12/22/2008 12 22 2008 2 633 525468 4818612 81 40
6:00:42 1/18/2014 1 18 2014 6 679 523800 4818606 182 40
0:00:56 3/23/2010 3 23 2010 0 642 524546 4818609 78 40
14:00:54 2/13/2014 2 13 2014 14 916 521986 4818600 187 40
18:00:47 4/1/2011 4 1 2011 18 661 521427 4818598 188 40
2:00:29 11/22/2013 11 22 2013 2 909 525446 4818612 81 40
2:00:42 2/19/2013 2 19 2013 2 679 523079 4818604 184 40
6:00:55 1/28/2011 1 28 2011 6 647 521709 4818599 187 40
16:00:53 3/10/2014 3 10 2014 16 907 522085 4818601 186 40
16:00:54 3/5/2012 3 5 2012 16 666 523778 4818606 182 40
16:00:24 12/29/2010 12 29 2010 16 642 523826 4818607 182 40
12:00:53 2/11/2013 2 11 2013 12 675 526008 4818615 80 40
10:02:55 2/7/2011 2 7 2011 10 801 525407 4818613 81 40
18:00:30 3/22/2011 3 22 2011 18 662 523513 4818606 183 40
10:00:56 12/25/2009 12 25 2009 10 646 522315 4818602 186 40
8:00:36 2/8/2013 2 8 2013 8 679 524286 4818609 123 39
2:00:47 1/6/2011 1 6 2011 2 642 525355 4818613 81 40
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6:00:44 2/12/2009 2 12 2009 6 637 525568 4818614 81 40
16:00:53 3/17/2008 3 17 2008 16 633 523628 4818606 182 40
22:00:54 1/31/2011 1 31 2011 22 642 524037 4818608 123 39
16:00:21 12/28/2012 12 28 2012 16 679 522034 4818601 186 40
4:00:50 2/12/2010 2 12 2010 4 633 523241 4818605 183 40
14:00:30 4/23/2013 4 23 2013 14 671 521425 4818599 188 40
6:00:54 4/6/2012 4 6 2012 6 672 525693 4818614 80 40
12:00:54 1/23/2012 1 23 2012 12 665 521848 4818601 187 40
0:00:48 4/17/2009 4 17 2009 0 641 525399 4818613 81 40
18:00:55 3/14/2012 3 14 2012 18 666 523437 4818606 183 40
18:00:56 3/26/2011 3 26 2011 18 668 525119 4818612 79 40
4:00:54 1/28/2011 1 28 2011 4 647 521708 4818600 187 40
2:00:54 2/21/2014 2 21 2014 2 908 523244 4818606 183 40
2:00:42 2/13/2009 2 13 2009 2 632 523727 4818607 182 40
8:00:41 3/16/2010 3 16 2010 8 646 521920 4818601 187 40
10:00:53 12/23/2009 12 23 2009 10 641 521510 4818600 188 40
18:00:47 1/30/2011 1 30 2011 18 639 525191 4818613 79 40
18:00:45 12/24/2009 12 24 2009 18 646 523250 4818606 183 40
0:00:41 12/22/2008 12 22 2008 0 632 521519 4818600 188 40
4:00:43 3/20/2011 3 20 2011 4 658 521769 4818601 187 40
14:00:14 3/15/2009 3 15 2009 14 637 523096 4818605 184 40
2:00:54 3/15/2009 3 15 2009 2 640 523076 4818605 184 40
6:00:54 3/25/2013 3 25 2013 6 677 520775 4818598 190 17
22:00:54 1/4/2010 1 4 2010 22 647 520823 4818598 189 40
12:00:56 2/28/2014 2 28 2014 12 679 522320 4818603 186 40
8:00:53 2/5/2013 2 5 2013 8 675 524256 4818610 123 39
8:01:11 1/19/2010 1 19 2010 8 643 525547 4818615 81 40
22:00:50 3/1/2011 3 1 2011 22 801 523080 4818606 184 40
16:00:26 12/29/2010 12 29 2010 16 638 523784 4818608 182 40
10:00:56 12/27/2010 12 27 2010 10 642 527100 4818621 74 40
4:00:53 3/15/2009 3 15 2009 4 640 523076 4818606 184 40
10:00:48 2/8/2014 2 8 2014 10 907 525331 4818614 81 40
18:00:54 2/26/2011 2 26 2011 18 642 523397 4818607 183 40
4:00:55 1/31/2014 1 31 2014 4 917 523075 4818606 184 40
10:01:14 2/14/2010 2 14 2010 10 640 524306 4818611 123 39
2:00:41 11/20/2010 11 20 2010 2 642 525672 4818616 80 40
18:00:53 1/21/2011 1 21 2011 18 650 524062 4818610 123 39
12:00:48 4/15/2013 4 15 2013 12 671 521680 4818602 187 40
20:00:53 2/6/2012 2 6 2012 20 665 524125 4818610 123 39
2:00:31 2/6/2013 2 6 2013 2 663 523483 4818608 183 40
8:00:54 1/13/2011 1 13 2011 8 654 524451 4818612 78 40
4:00:49 12/31/2008 12 31 2008 4 633 522964 4818607 184 40
4:00:49 2/14/2014 2 14 2014 4 918 525917 4818617 80 40
10:00:48 1/30/2010 1 30 2010 10 638 521671 4818602 187 40
0:00:23 3/29/2008 3 29 2008 0 634 523569 4818609 183 40
8:00:29 3/6/2014 3 6 2014 8 918 524458 4818612 78 40
10:01:23 3/17/2010 3 17 2010 10 647 522018 4818604 186 40
2:00:42 2/1/2012 2 1 2012 2 665 522047 4818604 186 40
14:00:53 12/28/2009 12 28 2009 14 647 521440 4818602 188 40
18:00:54 4/27/2011 4 27 2011 18 669 524501 4818612 78 40
14:00:56 12/29/2010 12 29 2010 14 638 523783 4818610 182 40
2:00:30 11/24/2010 11 24 2010 2 642 525526 4818616 81 40
14:00:48 2/9/2011 2 9 2011 14 646 522153 4818604 186 40
18:00:41 1/5/2011 1 5 2011 18 642 525328 4818616 81 40
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16:00:56 3/6/2014 3 6 2014 16 907 521978 4818604 187 40
4:00:53 11/5/2010 11 5 2010 4 639 524489 4818613 78 40
18:00:45 3/17/2008 3 17 2008 18 631 522973 4818608 184 40
22:01:48 3/28/2008 3 28 2008 22 634 523565 4818610 183 40
18:01:24 3/14/2009 3 14 2009 18 644 523361 4818609 183 40
0:00:54 1/16/2009 1 16 2009 0 634 524063 4818612 123 39
6:00:56 3/20/2011 3 20 2011 6 654 521828 4818604 187 40
16:00:42 12/27/2008 12 27 2008 16 634 523803 4818611 182 40
18:00:55 12/5/2011 12 5 2011 18 650 525868 4818618 80 40
18:00:50 3/29/2012 3 29 2012 18 666 525640 4818618 80 40
8:00:35 1/16/2014 1 16 2014 8 908 521215 4818602 188 40
20:00:48 2/6/2014 2 6 2014 20 908 523275 4818609 183 40
0:00:34 2/1/2011 2 1 2011 0 639 525411 4818617 81 40
8:00:30 2/5/2013 2 5 2013 8 679 524393 4818613 123 39
18:00:41 1/7/2011 1 7 2011 18 647 524398 4818613 123 39
12:00:54 2/13/2010 2 13 2010 12 647 524282 4818613 123 39
10:00:23 1/12/2014 1 12 2014 10 917 524423 4818613 78 40
8:00:54 1/13/2011 1 13 2011 8 639 524580 4818614 78 40
10:00:46 2/7/2013 2 7 2013 10 675 524404 4818613 123 39
22:00:51 12/7/2013 12 7 2013 22 917 525451 4818617 81 40
10:01:13 11/30/2010 11 30 2010 10 647 521641 4818604 187 40
2:00:54 12/29/2012 12 29 2012 2 665 522977 4818609 184 40
8:00:53 2/4/2012 2 4 2012 8 665 524162 4818613 123 39
18:00:35 1/31/2011 1 31 2011 18 642 524037 4818612 123 39
6:00:47 2/16/2011 2 16 2011 6 654 523076 4818609 184 40
2:00:54 2/16/2011 2 16 2011 2 654 523082 4818609 184 40
18:01:08 12/3/2012 12 3 2012 18 675 525976 4818620 80 40
8:01:24 4/23/2013 4 23 2013 8 677 521368 4818603 188 40
8:00:54 1/21/2011 1 21 2011 8 650 524372 4818614 123 39
22:00:05 4/16/2009 4 16 2009 22 641 525377 4818617 81 40
18:01:34 1/18/2009 1 18 2009 18 632 521254 4818603 188 40
4:00:42 2/21/2014 2 21 2014 4 908 523239 4818610 183 40
12:00:48 2/7/2014 2 7 2014 12 907 524006 4818613 182 40
8:00:41 4/18/2011 4 18 2011 8 665 524196 4818614 123 39
6:00:54 11/20/2011 11 20 2011 6 650 524258 4818614 123 39
18:01:52 4/5/2013 4 5 2013 18 663 524522 4818615 78 40
8:00:54 1/19/2011 1 19 2011 8 657 521955 4818606 187 40
22:00:53 2/25/2014 2 25 2014 22 908 525787 4818620 80 40
18:00:21 1/8/2010 1 8 2010 18 641 521030 4818603 189 40
18:00:54 12/30/2013 12 30 2013 18 911 523660 4818612 182 40
12:00:50 12/23/2008 12 23 2008 12 635 524274 4818614 123 39
12:00:53 2/13/2010 2 13 2010 12 646 524449 4818615 78 40
6:00:44 1/12/2011 1 12 2011 6 642 525182 4818618 79 40
0:00:56 1/11/2009 1 11 2009 0 633 522970 4818610 184 40
22:00:42 1/21/2011 1 21 2011 22 650 524056 4818614 123 39
10:00:37 3/23/2010 3 23 2010 10 656 521709 4818606 187 40
12:00:30 3/4/2011 3 4 2011 12 650 522381 4818608 186 40
18:00:54 1/3/2011 1 3 2011 18 642 525367 4818619 81 40
14:00:49 3/29/2008 3 29 2008 14 636 521320 4818605 188 40
2:01:03 3/12/2014 3 12 2014 2 914 521571 4818605 188 40
4:00:54 1/27/2010 1 27 2010 4 638 521469 4818605 188 40
4:00:55 1/16/2014 1 16 2014 4 908 521218 4818604 188 40
2:00:54 12/22/2008 12 22 2008 2 632 521517 4818605 188 40
4:00:51 3/15/2014 3 15 2014 4 909 521755 4818606 187 40
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16:00:53 1/31/2011 1 31 2011 16 642 524686 4818616 78 40
10:00:21 4/23/2011 4 23 2011 10 665 521072 4818604 189 40
10:00:47 1/19/2013 1 19 2013 10 677 521568 4818606 188 40
20:00:53 4/2/2014 4 2 2014 20 679 524686 4818616 78 40
16:00:53 3/15/2010 3 15 2010 16 640 522145 4818608 186 40
8:00:56 2/21/2010 2 21 2010 8 640 525529 4818620 81 40
14:00:22 12/25/2009 12 25 2009 14 646 522264 4818608 186 40
4:00:54 3/7/2014 3 7 2014 4 908 523304 4818612 183 40
14:00:57 12/28/2012 12 28 2012 14 665 521806 4818607 187 40
8:00:34 4/6/2009 4 6 2009 8 646 521504 4818606 188 40
0:00:13 3/17/2009 3 17 2009 0 644 523188 4818611 184 40
12:00:56 2/7/2011 2 7 2011 12 639 525499 4818620 81 40
18:00:25 12/28/2013 12 28 2013 18 658 521459 4818605 188 40
8:00:11 11/24/2011 11 24 2011 8 665 521695 4818606 187 40
4:00:53 1/18/2014 1 18 2014 4 679 523799 4818613 182 40
18:00:47 1/15/2011 1 15 2011 18 801 523174 4818611 184 40
16:00:44 1/18/2011 1 18 2011 16 650 521889 4818607 187 40
10:00:47 1/15/2011 1 15 2011 10 654 522130 4818608 186 40
4:00:43 12/20/2008 12 20 2008 4 634 525502 4818620 81 40
4:00:41 3/20/2011 3 20 2011 4 654 521825 4818607 187 40
10:00:47 3/27/2013 3 27 2013 10 658 521827 4818607 187 40
8:00:42 5/1/2009 5 1 2009 8 634 521782 4818607 187 40
8:01:08 2/15/2010 2 15 2010 8 646 524366 4818616 123 39
22:00:54 1/15/2011 1 15 2011 22 801 523181 4818612 184 40
14:01:18 12/16/2010 12 16 2010 14 647 521450 4818606 188 40
16:00:53 3/2/2011 3 2 2011 16 801 523487 4818613 183 40
4:00:25 1/12/2011 1 12 2011 4 642 525184 4818619 79 40
2:00:48 12/28/2013 12 28 2013 2 658 521327 4818606 188 40
22:00:47 1/3/2011 1 3 2011 22 642 525374 4818620 81 40
4:00:54 2/23/2014 2 23 2014 4 913 527085 4818626 74 40
12:00:47 12/31/2012 12 31 2012 12 671 521530 4818606 188 40
2:00:53 2/13/2014 2 13 2014 2 908 525559 4818621 81 40
14:00:44 1/29/2010 1 29 2010 14 641 520935 4818605 189 40
8:01:26 3/15/2014 3 15 2014 8 909 521754 4818607 187 40
18:00:56 2/25/2010 2 25 2010 18 646 525206 4818619 79 40
18:00:48 3/19/2009 3 19 2009 18 637 521088 4818605 189 40
6:01:09 11/16/2011 11 16 2011 6 650 524269 4818616 123 39
18:01:54 3/14/2010 3 14 2010 18 639 521358 4818606 188 40
6:00:54 1/16/2014 1 16 2014 6 908 521210 4818606 188 40
18:00:49 4/20/2012 4 20 2012 18 676 521038 4818605 189 40
4:00:50 1/16/2009 1 16 2009 4 634 524069 4818616 123 39
14:00:48 1/23/2014 1 23 2014 14 909 524166 4818616 123 39
18:00:24 3/21/2011 3 21 2011 18 659 523199 4818613 184 40
18:00:44 3/18/2008 3 18 2008 18 631 523035 4818612 184 40
4:00:53 3/22/2013 3 22 2013 4 671 525479 4818621 81 40
10:00:53 2/20/2012 2 20 2012 10 665 521662 4818608 187 40
18:00:56 2/5/2011 2 5 2011 18 657 523366 4818613 183 40
22:00:41 3/16/2009 3 16 2009 22 633 523067 4818612 184 40
12:00:41 1/29/2010 1 29 2010 12 641 520935 4818605 189 40
18:00:54 3/17/2009 3 17 2009 18 644 523042 4818612 184 40
10:00:46 2/6/2014 2 6 2014 10 908 524187 4818616 123 39
10:00:48 11/25/2010 11 25 2010 10 640 521740 4818608 187 40
16:00:43 2/13/2010 2 13 2010 16 633 524190 4818617 123 39
12:00:54 2/9/2009 2 9 2009 12 637 524886 4818619 79 40
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20:00:55 3/11/2014 3 11 2014 20 907 521820 4818609 187 40
6:00:47 3/24/2009 3 24 2009 6 647 522097 4818610 186 40
18:00:24 11/29/2010 11 29 2010 18 643 524708 4818619 78 40
2:00:54 4/15/2011 4 15 2011 2 669 525026 4818620 79 40
6:00:54 11/25/2010 11 25 2010 6 643 525484 4818622 81 40
14:00:48 4/15/2013 4 15 2013 14 671 521679 4818608 187 40
12:00:23 12/25/2009 12 25 2009 12 646 522261 4818610 186 40
0:00:43 4/4/2011 4 4 2011 0 669 524624 4818619 78 40
10:02:38 3/16/2010 3 16 2010 10 657 521607 4818608 187 40
0:00:21 3/18/2008 3 18 2008 0 631 522971 4818613 184 40
2:00:55 11/19/2011 11 19 2011 2 650 524269 4818617 123 39
20:00:55 4/23/2013 4 23 2013 20 671 521003 4818606 189 40
8:00:42 2/14/2011 2 14 2011 8 801 524458 4818618 78 40
18:00:44 3/1/2011 3 1 2011 18 801 523078 4818613 184 40
14:00:27 2/7/2012 2 7 2012 14 663 525534 4818622 81 40
18:00:22 4/14/2010 4 14 2010 18 650 525766 4818623 80 40
6:00:54 12/18/2012 12 18 2012 6 665 524236 4818617 123 39
6:00:47 3/6/2010 3 6 2010 6 640 525090 4818621 79 40
4:00:24 3/20/2011 3 20 2011 4 650 521766 4818609 187 40
18:00:43 3/28/2008 3 28 2008 18 634 523574 4818615 183 40
8:00:43 1/13/2011 1 13 2011 8 642 524559 4818619 78 40
6:00:29 1/19/2009 1 19 2009 6 632 521247 4818608 188 40
10:00:53 2/14/2014 2 14 2014 10 908 525790 4818624 80 40
14:00:16 2/6/2011 2 6 2011 14 654 524395 4818618 123 39
4:00:53 11/20/2011 11 20 2011 4 650 524257 4818618 123 39
4:00:43 1/19/2009 1 19 2009 4 632 521257 4818608 188 40
4:00:55 1/1/2013 1 1 2013 4 665 522966 4818614 184 40
8:00:44 4/3/2008 4 3 2008 8 632 522163 4818611 186 40
8:00:10 3/27/2010 3 27 2010 8 652 524271 4818618 123 39
18:00:55 2/25/2010 2 25 2010 18 638 525297 4818622 81 40
22:00:42 4/3/2011 4 3 2011 22 669 524623 4818620 78 40
22:00:48 3/15/2010 3 15 2010 22 642 526300 4818626 77 40
0:00:54 2/13/2014 2 13 2014 0 908 525555 4818623 81 40
2:00:55 2/14/2014 2 14 2014 2 918 525917 4818625 80 40
14:00:53 12/31/2008 12 31 2008 14 637 523990 4818618 182 40
18:00:41 4/1/2011 4 1 2011 18 667 520926 4818607 189 40
0:00:54 1/16/2011 1 16 2011 0 801 523171 4818615 184 40
0:00:53 4/8/2012 4 8 2012 0 679 524889 4818621 79 40
0:00:55 1/9/2011 1 9 2011 0 642 524028 4818618 123 39
10:00:54 1/22/2011 1 22 2011 10 655 521529 4818610 188 40
8:00:48 1/13/2009 1 13 2009 8 634 524049 4818618 123 39
0:00:33 2/24/2010 2 24 2010 0 646 523435 4818616 183 40
6:00:50 12/31/2008 12 31 2008 6 633 522972 4818614 184 40
16:00:44 1/21/2011 1 21 2011 16 638 523862 4818618 182 40
0:00:53 1/1/2013 1 1 2013 0 674 521930 4818611 187 40
20:00:53 4/15/2013 4 15 2013 20 658 524309 4818619 123 39
22:00:43 4/23/2010 4 23 2010 22 652 524448 4818620 78 40
14:01:18 3/24/2010 3 24 2010 14 643 521007 4818608 189 40
8:00:53 12/28/2009 12 28 2009 8 641 521156 4818609 189 40
6:01:12 2/4/2012 2 4 2012 6 665 524159 4818619 123 39
22:00:49 3/17/2008 3 17 2008 22 631 522978 4818615 184 40
14:00:46 12/22/2008 12 22 2008 14 634 524228 4818619 123 39
16:00:56 12/24/2012 12 24 2012 16 665 521730 4818611 187 40
2:00:53 11/20/2011 11 20 2011 2 650 524268 4818619 123 39
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18:02:01 1/1/2012 1 1 2012 18 641 524242 4818619 123 39
18:00:48 3/17/2009 3 17 2009 18 640 521508 4818610 188 40
8:01:34 1/12/2011 1 12 2011 8 638 522290 4818613 186 40
18:00:36 2/21/2011 2 21 2011 18 639 523162 4818616 184 40
18:00:53 2/19/2012 2 19 2012 18 663 523271 4818616 183 40
14:00:53 1/13/2013 1 13 2013 14 665 521274 4818609 188 40
22:00:42 1/18/2009 1 18 2009 22 632 521255 4818610 188 40
8:00:54 2/26/2010 2 26 2010 8 646 525373 4818624 81 40
16:00:55 2/22/2010 2 22 2010 16 640 525639 4818625 80 40
10:00:41 1/11/2009 1 11 2009 10 635 524004 4818619 182 40
2:00:56 3/18/2008 3 18 2008 2 631 522975 4818615 184 40
18:00:36 1/10/2009 1 10 2009 18 635 523129 4818616 184 40
8:00:25 1/20/2010 1 20 2010 8 643 524310 4818620 123 39
6:00:54 3/15/2014 3 15 2014 6 909 521756 4818611 187 40
8:00:57 4/18/2011 4 18 2011 8 801 524342 4818620 123 39
14:00:44 1/20/2011 1 20 2011 14 801 524234 4818620 123 39
4:00:25 12/1/2010 12 1 2010 4 653 523395 4818617 183 40
10:00:56 4/26/2014 4 26 2014 10 917 521695 4818612 187 40
2:01:12 2/26/2014 2 26 2014 2 916 521797 4818612 187 40
10:00:57 2/7/2011 2 7 2011 10 655 525449 4818625 81 40
8:02:24 1/31/2014 1 31 2014 8 917 523088 4818616 184 40
22:00:54 2/3/2010 2 3 2010 22 643 524827 4818623 79 40
18:00:47 3/17/2011 3 17 2011 18 654 521775 4818612 187 40
6:00:41 5/1/2008 5 1 2008 6 636 523594 4818618 183 40
16:00:54 4/19/2012 4 19 2012 16 658 521781 4818612 187 40
12:00:41 2/2/2011 2 2 2011 12 642 525569 4818626 81 40
16:01:33 1/31/2011 1 31 2011 16 801 522318 4818614 186 40
10:00:54 3/17/2010 3 17 2010 10 639 522134 4818613 186 40
14:00:45 11/30/2010 11 30 2010 14 646 521649 4818612 187 40
2:00:14 1/16/2009 1 16 2009 2 634 524031 4818620 123 39
8:00:54 4/23/2011 4 23 2011 8 665 521070 4818610 189 40
0:00:53 2/27/2009 2 27 2009 0 637 526026 4818628 77 40
18:00:56 1/1/2011 1 1 2011 18 646 521378 4818611 188 40
22:00:54 12/29/2009 12 29 2009 22 644 523192 4818617 184 40
14:00:14 2/14/2009 2 14 2009 14 632 524724 4818623 78 40
10:00:45 2/14/2014 2 14 2014 10 907 525803 4818627 80 40
6:00:21 2/6/2009 2 6 2009 6 637 524861 4818623 79 40
8:00:38 3/4/2011 3 4 2011 8 650 522305 4818614 186 40
0:00:43 1/22/2011 1 22 2011 0 638 523932 4818620 182 40
0:00:36 4/10/2012 4 10 2012 0 670 524688 4818623 78 40
12:00:44 1/11/2009 1 11 2009 12 635 523995 4818620 182 40
6:00:55 3/6/2012 3 6 2012 6 663 523529 4818619 183 40
8:00:28 2/7/2014 2 7 2014 8 908 524621 4818623 78 40
6:00:25 3/9/2010 3 9 2010 6 644 525527 4818626 81 40
16:00:47 4/28/2010 4 28 2010 16 644 522196 4818614 186 40
22:00:26 3/21/2011 3 21 2011 22 659 523202 4818618 184 40
10:01:11 5/18/2011 5 18 2011 10 657 521937 4818614 187 40
6:00:55 3/7/2014 3 7 2014 6 908 523299 4818618 183 40
10:00:48 1/13/2009 1 13 2009 10 637 524119 4818621 123 39
14:00:40 4/19/2012 4 19 2012 14 676 521740 4818613 187 40
18:00:44 3/15/2009 3 15 2009 18 637 523030 4818617 184 40
0:00:12 2/1/2011 2 1 2011 0 801 523003 4818617 184 40
4:00:55 1/16/2011 1 16 2011 4 801 523172 4818618 184 40
2:00:54 4/15/2013 4 15 2013 2 679 520871 4818611 189 40
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14:01:03 3/9/2011 3 9 2011 14 653 522311 4818615 186 40
14:00:54 4/5/2010 4 5 2010 14 647 521628 4818613 187 40
10:00:48 5/4/2010 5 4 2010 10 652 524392 4818623 123 39
6:00:20 12/20/2008 12 20 2008 6 634 525498 4818627 81 40
6:00:54 3/22/2013 3 22 2013 6 671 525473 4818627 81 40
10:00:25 1/12/2013 1 12 2013 10 675 524163 4818622 123 39
20:00:54 3/22/2014 3 22 2014 20 909 521607 4818613 187 40
18:00:11 12/29/2009 12 29 2009 18 644 523286 4818619 183 40
14:00:41 4/9/2011 4 9 2011 14 801 521627 4818614 187 40
18:00:42 12/7/2011 12 7 2011 18 659 523031 4818618 184 40
14:00:43 12/27/2008 12 27 2008 14 634 523808 4818621 182 40
14:00:55 2/2/2011 2 2 2011 14 642 525565 4818627 81 40
16:00:54 3/17/2010 3 17 2010 16 653 522305 4818616 186 40
2:00:47 1/16/2011 1 16 2011 2 801 523170 4818619 184 40
6:00:56 2/8/2011 2 8 2011 6 638 525421 4818627 81 40
10:00:56 3/27/2013 3 27 2013 10 677 521678 4818614 187 40
4:00:45 1/30/2010 1 30 2010 4 641 520634 4818611 190 17
6:00:42 3/20/2011 3 20 2011 6 660 521699 4818614 187 40
12:00:25 1/13/2009 1 13 2009 12 637 524129 4818622 123 39
4:00:41 3/21/2009 3 21 2009 4 638 521662 4818614 187 40
22:00:39 1/11/2014 1 11 2014 22 908 523242 4818620 183 40
22:00:28 1/31/2012 1 31 2012 22 663 522081 4818616 186 40
8:01:10 1/23/2014 1 23 2014 8 907 524118 4818623 123 39
4:00:48 4/15/2011 4 15 2011 4 659 525369 4818627 81 40
22:00:47 4/9/2012 4 9 2012 22 670 524682 4818625 78 40
12:00:55 2/7/2012 2 7 2012 12 663 525517 4818628 81 40
18:00:43 2/3/2010 2 3 2010 18 643 524815 4818625 79 40
4:00:41 1/2/2011 1 2 2011 4 646 521435 4818614 188 40
16:00:49 1/7/2010 1 7 2010 16 639 521399 4818614 188 40
16:00:50 11/28/2010 11 28 2010 16 643 521399 4818614 188 40
12:00:49 2/13/2014 2 13 2014 12 916 521973 4818616 187 40
0:00:33 2/11/2012 2 11 2012 0 663 525419 4818628 81 40
10:00:53 2/11/2013 2 11 2013 10 675 525328 4818628 81 40
4:00:48 2/27/2014 2 27 2014 4 907 525666 4818629 80 40
10:00:53 1/21/2010 1 21 2010 10 644 524265 4818624 123 39
22:00:55 1/11/2014 1 11 2014 22 909 523245 4818620 183 40
14:00:21 2/13/2010 2 13 2010 14 633 524183 4818624 123 39
2:00:56 1/2/2011 1 2 2011 2 646 521459 4818614 188 40
4:00:44 12/18/2012 12 18 2012 4 658 524933 4818626 79 40
10:00:53 5/7/2009 5 7 2009 10 642 525542 4818629 81 40
4:00:47 12/18/2012 12 18 2012 4 665 524223 4818624 123 39
2:00:42 3/12/2014 3 12 2014 2 909 521787 4818615 187 40
2:00:54 2/22/2014 2 22 2014 2 907 523483 4818621 183 40
14:01:08 1/25/2012 1 25 2012 14 666 523403 4818621 183 40
18:00:55 3/23/2008 3 23 2008 18 637 523200 4818620 184 40
10:00:48 11/25/2010 11 25 2010 10 646 521638 4818615 187 40
16:02:22 2/11/2009 2 11 2009 16 637 525602 4818629 81 40
8:01:10 3/18/2014 3 18 2014 8 909 522243 4818617 186 40
0:00:53 1/2/2011 1 2 2011 0 646 521401 4818614 188 40
18:01:04 12/11/2012 12 11 2012 18 677 525713 4818630 80 40
14:00:53 12/21/2010 12 21 2010 14 638 521560 4818615 188 40
4:00:48 3/9/2010 3 9 2010 4 644 525526 4818629 81 40
0:00:55 2/1/2012 2 1 2012 0 663 522080 4818617 186 40
6:00:48 2/23/2010 2 23 2010 6 647 525455 4818629 81 40
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2:00:53 3/26/2014 3 26 2014 2 909 526076 4818631 77 40
8:00:46 4/2/2010 4 2 2010 8 653 522326 4818618 186 40
6:00:53 3/20/2011 3 20 2011 6 668 521747 4818616 187 40
16:00:47 1/7/2010 1 7 2010 16 638 521335 4818615 188 40
14:00:11 3/15/2010 3 15 2010 14 647 521999 4818617 187 40
8:00:17 4/8/2014 4 8 2014 8 679 521443 4818615 188 40
18:00:30 1/4/2009 1 4 2009 18 634 521149 4818614 189 40
22:00:27 3/17/2010 3 17 2010 22 651 523166 4818621 184 40
10:00:54 4/25/2014 4 25 2014 10 917 522325 4818618 186 40
10:00:41 4/24/2014 4 24 2014 10 917 524159 4818624 123 39
10:02:44 1/11/2011 1 11 2011 10 646 522282 4818618 186 40
16:00:47 4/5/2010 4 5 2010 16 647 521526 4818616 188 40
8:00:54 3/17/2014 3 17 2014 8 914 521704 4818616 187 40
6:00:53 3/20/2011 3 20 2011 6 669 521729 4818616 187 40
2:00:41 4/22/2014 4 22 2014 2 913 524349 4818625 123 39
8:00:23 2/23/2010 2 23 2010 8 647 525982 4818631 80 40
2:00:23 3/22/2011 3 22 2011 2 659 523244 4818621 183 40
6:00:41 3/17/2009 3 17 2009 6 643 522348 4818618 186 40
4:01:00 3/7/2014 3 7 2014 4 918 523476 4818622 183 40
10:00:21 2/9/2009 2 9 2009 10 637 524878 4818627 79 40
16:00:53 12/24/2009 12 24 2009 16 638 521628 4818616 187 40
12:00:47 2/26/2014 2 26 2014 12 914 522154 4818618 186 40
18:00:48 3/12/2013 3 12 2013 18 663 524539 4818626 78 40
16:00:41 4/19/2014 4 19 2014 16 916 521090 4818615 189 40
10:00:47 12/31/2012 12 31 2012 10 671 521536 4818616 188 40
10:01:23 1/31/2011 1 31 2011 10 639 524613 4818627 78 40
8:00:54 2/15/2011 2 15 2011 8 639 525998 4818632 80 40
18:00:54 1/31/2012 1 31 2012 18 665 522085 4818618 186 40
10:00:54 3/4/2011 3 4 2011 10 650 522367 4818619 186 40
20:00:20 4/8/2012 4 8 2012 20 658 524337 4818626 123 39
18:00:47 3/5/2014 3 5 2014 18 908 523359 4818622 183 40
22:00:56 12/22/2009 12 22 2009 22 647 522286 4818619 186 40
0:00:40 3/18/2009 3 18 2009 0 644 523071 4818621 184 40
18:00:30 1/15/2009 1 15 2009 18 634 524067 4818625 123 39
0:00:37 12/14/2012 12 14 2012 0 680 524440 4818626 78 40
14:00:15 3/16/2010 3 16 2010 14 646 521719 4818617 187 40
0:00:55 1/19/2009 1 19 2009 0 632 521256 4818616 188 40
14:00:41 3/7/2009 3 7 2009 14 633 521191 4818615 189 40
2:00:32 11/21/2013 11 21 2013 2 907 525417 4818630 81 40
12:00:56 2/14/2009 2 14 2009 12 632 525049 4818629 79 40
4:00:32 3/24/2009 3 24 2009 4 647 522101 4818619 186 40
6:00:48 3/7/2014 3 7 2014 6 918 523477 4818623 183 40
2:00:49 1/22/2011 1 22 2011 2 638 523944 4818625 182 40
10:00:35 1/16/2011 1 16 2011 10 639 524405 4818627 123 39
18:00:56 1/26/2012 1 26 2012 18 666 523825 4818625 182 40
8:00:32 3/1/2014 3 1 2014 8 907 521960 4818618 187 40
4:00:43 3/5/2011 3 5 2011 4 647 521997 4818619 187 40
10:02:43 1/18/2011 1 18 2011 10 650 521803 4818618 187 40
14:00:41 1/31/2009 1 31 2009 14 637 524253 4818626 123 39
8:01:11 1/12/2011 1 12 2011 8 642 525132 4818630 79 40
16:01:11 12/25/2009 12 25 2009 16 638 522112 4818619 186 40
14:01:11 2/26/2014 2 26 2014 14 914 522151 4818619 186 40
14:01:00 2/13/2014 2 13 2014 14 907 525745 4818632 80 40
16:01:30 2/9/2014 2 9 2014 16 908 524854 4818629 79 40
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2:00:53 12/28/2012 12 28 2012 2 663 521767 4818618 187 40
0:00:48 2/1/2012 2 1 2012 0 665 522086 4818619 186 40
18:00:54 1/13/2009 1 13 2009 18 634 524020 4818626 123 39
14:00:53 12/23/2009 12 23 2009 14 640 523627 4818625 182 40
18:00:53 4/9/2012 4 9 2012 18 673 524080 4818626 123 39
8:00:54 1/18/2014 1 18 2014 8 679 523793 4818625 182 40
0:00:23 2/26/2010 2 26 2010 0 646 525381 4818631 81 40
16:00:41 3/1/2012 3 1 2012 16 663 523254 4818623 183 40
14:00:54 3/28/2013 3 28 2013 14 671 521494 4818618 188 40
6:00:48 2/26/2010 2 26 2010 6 646 525379 4818631 81 40
2:00:59 2/26/2010 2 26 2010 2 646 525379 4818631 81 40
2:00:50 2/23/2010 2 23 2010 2 647 525459 4818632 81 40
8:00:47 4/7/2012 4 7 2012 8 676 525940 4818634 80 40
22:00:54 3/17/2009 3 17 2009 22 644 523052 4818623 184 40
22:00:56 4/20/2014 4 20 2014 22 914 520877 4818616 189 40
0:00:23 4/1/2011 4 1 2011 0 662 523058 4818623 184 40
10:00:54 2/22/2010 2 22 2010 10 633 525827 4818633 80 40
12:00:24 3/12/2011 3 12 2011 12 647 521395 4818618 188 40
18:00:45 1/11/2010 1 11 2010 18 638 521747 4818619 187 40
22:00:41 1/1/2011 1 1 2011 22 646 521378 4818618 188 40
2:00:15 2/27/2009 2 27 2009 2 637 526016 4818634 80 40
4:00:55 2/1/2012 2 1 2012 4 665 522079 4818620 186 40
4:00:43 1/1/2013 1 1 2013 4 658 523410 4818625 183 40
4:00:53 3/20/2011 3 20 2011 4 663 521749 4818619 187 40
2:00:54 1/14/2009 1 14 2009 2 633 523080 4818624 184 40
6:00:47 4/7/2009 4 7 2009 6 641 521958 4818620 187 40
16:00:56 1/19/2013 1 19 2013 16 677 521458 4818618 188 40
0:00:54 3/18/2010 3 18 2010 0 651 523173 4818624 184 40
14:00:41 3/31/2010 3 31 2010 14 650 521851 4818620 187 40
8:00:54 2/1/2012 2 1 2012 8 665 522089 4818620 186 40
8:00:48 1/3/2014 1 3 2014 8 909 523987 4818627 182 40
4:00:21 2/23/2010 2 23 2010 4 647 525456 4818632 81 40
8:00:43 12/14/2011 12 14 2011 8 659 524525 4818629 78 40
0:00:52 3/15/2010 3 15 2010 0 651 526280 4818636 77 40
0:00:48 2/23/2010 2 23 2010 0 646 525385 4818632 81 40
6:00:40 3/20/2011 3 20 2011 6 650 521745 4818620 187 40
6:00:44 3/11/2011 3 11 2011 6 801 523078 4818624 184 40
10:00:47 2/14/2010 2 14 2010 10 647 524475 4818629 78 40
22:00:45 4/4/2012 4 4 2012 22 681 520974 4818617 189 40
8:00:54 4/23/2011 4 23 2011 8 655 521121 4818618 189 40
8:00:53 1/1/2013 1 1 2013 8 677 522067 4818621 186 40
20:00:41 4/15/2013 4 15 2013 20 677 524274 4818628 123 39
6:00:41 2/15/2011 2 15 2011 6 639 525995 4818635 80 40
4:00:54 2/15/2011 2 15 2011 4 639 525996 4818635 80 40
2:00:25 2/11/2012 2 11 2012 2 663 525410 4818633 81 40
2:01:09 3/21/2009 3 21 2009 2 638 521656 4818620 187 40
6:00:54 2/1/2012 2 1 2012 6 665 522082 4818621 186 40
2:00:46 2/15/2010 2 15 2010 2 639 525481 4818633 81 40
8:01:25 1/9/2012 1 9 2012 8 663 524429 4818629 78 40
20:00:45 1/8/2014 1 8 2014 20 679 523722 4818627 182 40
10:00:14 2/6/2009 2 6 2009 10 637 524964 4818632 79 40
14:00:47 1/23/2012 1 23 2012 14 665 521858 4818621 187 40
4:00:45 2/8/2011 2 8 2011 4 638 525411 4818633 81 40
18:00:41 12/19/2012 12 19 2012 18 658 521327 4818619 188 40
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12:01:09 1/4/2013 1 4 2013 12 680 521172 4818619 189 40
12:00:53 2/7/2013 2 7 2013 12 680 524399 4818630 123 39
0:00:48 1/18/2014 1 18 2014 0 679 523863 4818628 182 40
0:00:33 1/8/2011 1 8 2011 0 647 524558 4818630 78 40
6:01:24 2/23/2014 2 23 2014 6 913 527085 4818640 74 40
10:00:53 3/24/2010 3 24 2010 10 654 521831 4818621 187 40
18:00:41 3/27/2011 3 27 2011 18 662 525314 4818633 81 40
18:00:54 2/25/2013 2 25 2013 18 666 523861 4818628 182 40
2:00:39 3/9/2011 3 9 2011 2 650 523205 4818626 184 40
18:00:41 4/7/2011 4 7 2011 18 660 524285 4818630 123 39
0:00:56 1/2/2011 1 2 2011 0 657 520618 4818617 190 17
10:00:48 2/12/2012 2 12 2012 10 663 525858 4818636 80 40
16:00:53 12/24/2009 12 24 2009 16 643 521392 4818620 188 40
4:00:54 2/25/2014 2 25 2014 4 918 524223 4818630 123 39
2:00:23 3/23/2010 3 23 2010 2 654 522183 4818623 186 40
2:00:53 4/4/2011 4 4 2011 2 658 525080 4818633 79 40
0:00:11 4/9/2014 4 9 2014 0 909 525971 4818636 80 40
22:00:41 1/31/2012 1 31 2012 22 665 522084 4818622 186 40
10:00:19 11/24/2013 11 24 2013 10 909 521909 4818622 187 40
4:00:45 12/25/2013 12 25 2013 4 917 521198 4818620 188 40
18:00:41 3/16/2009 3 16 2009 18 633 523051 4818626 184 40
22:00:42 2/13/2014 2 13 2014 22 918 525857 4818636 80 40
20:00:42 1/31/2012 1 31 2012 20 665 522085 4818622 186 40
10:00:48 12/24/2009 12 24 2009 10 646 524119 4818629 123 39
10:00:50 4/8/2008 4 8 2008 10 633 521941 4818622 187 40
18:00:36 3/13/2009 3 13 2009 18 643 521241 4818620 188 40
22:00:29 3/8/2011 3 8 2011 22 650 523210 4818626 183 40
8:00:43 12/11/2010 12 11 2010 8 654 523354 4818627 183 40
0:00:47 2/14/2014 2 14 2014 0 918 525850 4818636 80 40
18:00:41 3/11/2009 3 11 2009 18 638 522976 4818626 184 40
20:00:53 1/11/2014 1 11 2014 20 908 523241 4818627 183 40
16:00:54 3/18/2008 3 18 2008 16 637 523374 4818627 183 40
0:00:42 4/9/2012 4 9 2012 0 658 524469 4818631 78 40
4:00:48 3/1/2013 3 1 2013 4 665 523782 4818629 182 40
14:00:43 3/30/2008 3 30 2008 14 635 522234 4818623 186 40
6:00:54 12/10/2012 12 10 2012 6 675 525448 4818635 81 40
4:00:21 4/8/2012 4 8 2012 4 671 524512 4818631 78 40
8:00:41 2/3/2013 2 3 2013 8 679 524477 4818631 78 40
0:00:54 1/15/2011 1 15 2011 0 647 523180 4818627 184 40
12:00:55 2/7/2011 2 7 2011 12 655 525658 4818636 80 40
14:00:44 3/20/2012 3 20 2012 14 658 521726 4818622 187 40
22:00:23 4/12/2012 4 12 2012 22 658 524249 4818631 123 39
18:00:24 4/13/2009 4 13 2009 18 639 526474 4818639 76 40
20:00:57 2/13/2013 2 13 2013 20 675 523319 4818627 183 40
18:00:54 1/30/2014 1 30 2014 18 908 523195 4818627 184 40
14:00:54 2/15/2014 2 15 2014 14 909 521159 4818620 189 40
6:00:42 3/21/2009 3 21 2009 6 638 521656 4818622 187 40
22:00:54 3/27/2012 3 27 2012 22 678 523552 4818628 183 40
4:00:53 2/13/2014 2 13 2014 4 908 525580 4818636 81 40
14:00:32 12/31/2012 12 31 2012 14 677 521611 4818622 187 40
4:00:21 3/24/2008 3 24 2008 4 637 523060 4818627 184 40
22:00:42 3/19/2009 3 19 2009 22 647 521470 4818621 188 40
10:00:55 1/9/2009 1 9 2009 10 635 523942 4818630 182 40
22:00:42 2/22/2010 2 22 2010 22 646 525385 4818635 81 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:54 4/2/2010 4 2 2010 10 653 522272 4818624 186 40
14:00:27 2/23/2011 2 23 2011 14 646 522346 4818624 186 40
16:01:15 3/5/2014 3 5 2014 16 916 523471 4818628 183 40
2:00:41 3/18/2009 3 18 2009 2 644 523088 4818627 184 40
6:00:47 3/15/2014 3 15 2014 6 907 521703 4818622 187 40
16:00:55 3/16/2010 3 16 2010 16 646 521776 4818623 187 40
22:00:24 4/12/2011 4 12 2011 22 669 521655 4818622 187 40
14:00:53 1/7/2010 1 7 2010 14 644 521751 4818623 187 40
20:00:47 3/3/2013 3 3 2013 20 666 523274 4818628 183 40
18:01:03 3/13/2009 3 13 2009 18 638 521594 4818622 188 40
0:00:27 12/31/2013 12 31 2013 0 907 523037 4818627 184 40
16:00:54 1/6/2010 1 6 2010 16 644 521834 4818623 187 40
12:00:54 1/10/2011 1 10 2011 12 647 524666 4818633 78 40
4:00:59 3/15/2014 3 15 2014 4 907 521707 4818623 187 40
0:00:53 3/9/2011 3 9 2011 0 650 523210 4818628 183 40
6:00:30 2/27/2014 2 27 2014 6 907 525662 4818637 80 40
12:00:26 12/7/2010 12 7 2010 12 654 521823 4818623 187 40
6:00:50 4/8/2012 4 8 2012 6 671 524511 4818633 78 40
22:00:48 3/23/2008 3 23 2008 22 637 523058 4818628 184 40
10:00:58 2/1/2012 2 1 2012 10 665 522041 4818624 186 40
10:01:09 2/20/2012 2 20 2012 10 641 521739 4818623 187 40
16:00:43 12/28/2012 12 28 2012 16 665 521869 4818624 187 40
14:00:54 2/7/2011 2 7 2011 14 801 525495 4818637 81 40
14:01:09 2/13/2013 2 13 2013 14 663 523543 4818630 183 40
12:00:53 4/22/2011 4 22 2011 12 665 522322 4818625 186 40
14:00:23 2/18/2010 2 18 2010 14 639 524408 4818633 78 40
14:00:41 3/27/2009 3 27 2009 14 634 521334 4818622 188 40
2:01:18 2/26/2014 2 26 2014 2 679 521568 4818623 188 40
18:00:53 1/31/2010 1 31 2010 18 640 522063 4818625 186 40
6:02:01 4/15/2011 4 15 2011 6 661 520976 4818621 189 40
22:00:54 2/9/2011 2 9 2011 22 639 523347 4818629 183 40
14:00:48 1/4/2013 1 4 2013 14 680 521176 4818622 189 40
0:00:44 3/21/2009 3 21 2009 0 638 521654 4818624 187 40
22:00:54 2/11/2012 2 11 2012 22 665 525207 4818636 79 40
12:00:53 1/20/2013 1 20 2013 12 677 521691 4818624 187 40
18:00:26 1/12/2011 1 12 2011 18 639 524582 4818634 78 40
4:00:27 3/25/2009 3 25 2009 4 645 525927 4818639 80 40
16:00:42 4/29/2011 4 29 2011 16 658 524872 4818635 79 40
4:00:48 3/5/2011 3 5 2011 4 653 521986 4818625 187 40
10:01:17 3/27/2013 3 27 2013 10 657 521168 4818622 189 40
16:00:45 2/11/2013 2 11 2013 16 680 525147 4818636 79 40
2:00:27 1/31/2009 1 31 2009 2 637 524433 4818634 78 40
16:00:56 4/19/2012 4 19 2012 16 676 521753 4818625 187 40
16:00:12 12/20/2008 12 20 2008 16 633 525464 4818638 81 40
4:00:54 3/1/2013 3 1 2013 4 666 523855 4818632 182 40
16:01:10 4/14/2010 4 14 2010 16 640 525117 4818637 79 40
16:00:48 1/4/2013 1 4 2013 16 680 521175 4818623 189 40
2:00:54 1/18/2014 1 18 2014 2 679 523850 4818632 182 40
22:00:54 3/20/2010 3 20 2010 22 652 525199 4818637 79 40
10:00:54 3/26/2010 3 26 2010 10 644 524408 4818634 78 40
22:00:56 3/3/2013 3 3 2013 22 666 523277 4818630 183 40
2:00:42 2/15/2011 2 15 2011 2 639 525999 4818640 80 40
12:01:24 1/30/2011 1 30 2011 12 642 525167 4818637 79 40
16:00:23 12/28/2009 12 28 2009 16 638 521582 4818625 188 40
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14:00:41 1/29/2009 1 29 2009 14 633 524711 4818635 78 40
6:00:48 3/1/2014 3 1 2014 6 907 521803 4818625 187 40
12:00:42 3/31/2010 3 31 2010 12 650 521848 4818626 187 40
6:00:41 4/15/2011 4 15 2011 6 659 525368 4818638 81 40
20:00:55 1/5/2014 1 5 2014 20 911 525331 4818638 81 40
12:00:43 4/25/2012 4 25 2012 12 657 521251 4818624 188 40
22:00:44 12/23/2009 12 23 2009 22 647 521403 4818624 188 40
22:00:56 12/7/2013 12 7 2013 22 907 525414 4818638 81 40
10:00:24 4/22/2014 4 22 2014 10 913 524580 4818635 78 40
10:00:20 1/14/2010 1 14 2010 10 646 522087 4818627 186 40
12:00:26 1/9/2009 1 9 2009 12 635 523941 4818633 182 40
10:00:55 3/16/2010 3 16 2010 10 801 521785 4818626 187 40
0:00:48 3/16/2010 3 16 2010 0 647 520721 4818622 190 17
14:00:24 4/9/2011 4 9 2011 14 659 521684 4818625 187 40
10:00:54 1/31/2011 1 31 2011 10 646 524623 4818636 78 40
8:00:49 4/8/2009 4 8 2009 8 647 522040 4818627 186 40
12:00:54 4/9/2009 4 9 2009 12 646 522099 4818627 186 40
4:01:18 12/28/2009 12 28 2009 4 647 520654 4818622 190 17
4:00:26 2/26/2010 2 26 2010 4 646 525387 4818639 81 40
2:00:35 2/14/2013 2 14 2013 2 679 523210 4818631 183 40
18:00:42 1/27/2013 1 27 2013 18 663 521213 4818624 188 40
12:00:44 2/11/2013 2 11 2013 12 680 525999 4818641 80 40
8:00:54 2/27/2009 2 27 2009 8 637 525643 4818640 80 40
10:00:14 3/29/2008 3 29 2008 10 637 521479 4818625 188 40
0:00:50 2/24/2011 2 24 2011 0 642 522998 4818630 184 40
6:00:53 4/6/2012 4 6 2012 6 679 525669 4818640 80 40
18:01:11 3/24/2008 3 24 2008 18 636 523474 4818632 183 40
8:00:54 3/27/2014 3 27 2014 8 914 521725 4818626 187 40
0:00:53 12/31/2008 12 31 2008 0 633 522976 4818630 184 40
4:00:45 2/16/2011 2 16 2011 4 657 523109 4818631 184 40
20:00:53 1/11/2014 1 11 2014 20 909 523245 4818631 183 40
10:00:24 1/15/2011 1 15 2011 10 657 522152 4818628 186 40
4:00:25 12/15/2013 12 15 2013 4 911 525519 4818640 81 40
18:00:48 3/16/2010 3 16 2010 18 646 521802 4818627 187 40
8:00:54 4/11/2009 4 11 2009 8 641 521795 4818627 187 40
8:00:54 2/1/2011 2 1 2011 8 650 524487 4818636 78 40
12:00:56 12/31/2012 12 31 2012 12 665 521596 4818626 188 40
14:00:34 1/31/2011 1 31 2011 14 650 524587 4818636 78 40
4:00:48 4/8/2009 4 8 2009 4 645 526597 4818644 76 40
12:00:25 1/2/2012 1 2 2012 12 658 521668 4818626 187 40
12:00:24 1/1/2010 1 1 2010 12 638 524140 4818635 123 39
4:00:47 4/12/2009 4 12 2009 4 639 526085 4818642 77 40
14:00:53 12/7/2010 12 7 2010 14 654 521824 4818627 187 40
10:00:56 1/1/2010 1 1 2010 10 638 524142 4818635 123 39
0:00:42 4/13/2011 4 13 2011 0 669 521650 4818627 187 40
8:00:56 3/27/2014 3 27 2014 8 918 524412 4818636 78 40
0:00:21 3/23/2011 3 23 2011 0 660 523422 4818633 183 40
6:00:47 3/25/2010 3 25 2010 6 801 521705 4818627 187 40
2:00:46 4/10/2012 4 10 2012 2 676 524856 4818638 79 40
10:00:48 3/8/2011 3 8 2011 10 654 522234 4818629 186 40
18:01:11 5/22/2010 5 22 2010 18 639 523573 4818634 183 40
12:00:49 1/12/2011 1 12 2011 12 639 524574 4818637 78 40
22:00:54 1/11/2010 1 11 2010 22 638 521745 4818628 187 40
10:00:23 11/24/2010 11 24 2010 10 650 521756 4818628 187 40
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6:00:57 4/23/2008 4 23 2008 6 636 522316 4818630 186 40
12:00:30 3/17/2014 3 17 2014 12 907 522166 4818629 186 40
16:00:30 1/23/2012 1 23 2012 16 665 521858 4818628 187 40
6:00:53 1/1/2013 1 1 2013 6 677 522073 4818629 186 40
14:01:12 12/24/2012 12 24 2012 14 663 521836 4818628 187 40
6:00:48 5/1/2010 5 1 2010 6 656 524253 4818637 123 39
4:00:42 11/30/2012 11 30 2012 4 677 522170 4818629 186 40
4:00:55 3/11/2011 3 11 2011 4 801 523087 4818633 184 40
6:00:56 1/10/2014 1 10 2014 6 679 523973 4818636 182 40
16:00:48 1/21/2010 1 21 2010 16 644 524352 4818637 123 39
0:00:54 2/12/2010 2 12 2010 0 633 523281 4818633 183 40
16:01:23 1/27/2013 1 27 2013 16 679 521642 4818628 187 40
0:00:13 12/8/2013 12 8 2013 0 917 525486 4818641 81 40
12:00:44 1/14/2010 1 14 2010 12 646 522086 4818629 186 40
8:01:12 4/7/2012 4 7 2012 8 678 526238 4818644 77 40
18:00:44 1/10/2009 1 10 2009 18 633 523017 4818633 184 40
22:00:41 3/6/2014 3 6 2014 22 908 523282 4818634 183 40
0:00:38 2/5/2011 2 5 2011 0 639 525508 4818642 81 40
20:00:54 2/13/2013 2 13 2013 20 679 523175 4818633 184 40
10:00:49 3/23/2010 3 23 2010 10 657 521686 4818628 187 40
18:00:41 3/14/2011 3 14 2011 18 655 523437 4818634 183 40
12:00:18 1/2/2011 1 2 2011 12 653 524844 4818639 79 40
8:00:13 12/31/2008 12 31 2008 8 633 522954 4818633 184 40
10:02:11 2/7/2011 2 7 2011 10 642 525566 4818642 81 40
0:00:23 12/30/2008 12 30 2008 0 633 522978 4818633 184 40
0:00:48 4/7/2009 4 7 2009 0 644 521820 4818629 187 40
0:00:54 4/8/2012 4 8 2012 0 678 525102 4818641 79 40
16:01:06 1/18/2009 1 18 2009 16 633 521414 4818628 188 40
12:00:39 3/26/2014 3 26 2014 12 917 521694 4818629 187 40
10:00:42 4/2/2011 4 2 2011 10 641 521446 4818628 188 40
12:01:16 2/7/2014 2 7 2014 12 908 523825 4818636 182 40
6:00:47 2/16/2011 2 16 2011 6 657 523116 4818634 184 40
18:00:47 3/26/2014 3 26 2014 18 914 521105 4818627 189 40
2:00:30 1/1/2013 1 1 2013 2 658 523418 4818635 183 40
8:00:54 1/13/2013 1 13 2013 8 663 523190 4818634 184 40
16:00:55 2/12/2010 2 12 2010 16 640 523950 4818637 182 40
10:00:54 3/22/2008 3 22 2008 10 631 521733 4818630 187 40
18:00:55 2/22/2010 2 22 2010 18 646 525382 4818642 81 40
10:00:48 4/23/2011 4 23 2011 10 655 521118 4818628 189 40
10:00:41 3/31/2012 3 31 2012 10 680 524423 4818639 78 40
10:00:41 4/5/2010 4 5 2010 10 647 521643 4818629 187 40
2:00:33 2/13/2009 2 13 2009 2 634 523516 4818636 183 40
22:00:48 1/14/2011 1 14 2011 22 647 523180 4818635 184 40
4:00:42 2/17/2014 2 17 2014 4 908 523984 4818638 182 40
6:02:23 11/17/2010 11 17 2010 6 646 525828 4818644 80 40
14:00:42 2/22/2010 2 22 2010 14 643 525780 4818644 80 40
2:00:26 1/5/2014 1 5 2014 2 911 525237 4818642 81 40
2:00:53 5/3/2013 5 3 2013 2 658 525627 4818644 80 40
4:00:47 4/23/2008 4 23 2008 4 636 522316 4818632 186 40
12:00:48 2/3/2009 2 3 2009 12 633 524694 4818640 78 40
0:00:47 3/20/2009 3 20 2009 0 647 521461 4818629 188 40
18:01:05 2/5/2009 2 5 2009 18 637 525306 4818643 81 40
2:01:15 3/18/2014 3 18 2014 2 679 522391 4818633 186 40
6:00:54 4/7/2009 4 7 2009 6 644 521827 4818631 187 40
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18:00:54 1/12/2009 1 12 2009 18 633 523067 4818635 184 40
10:00:53 4/17/2011 4 17 2011 10 661 522189 4818632 186 40
0:00:53 2/28/2014 2 28 2014 0 918 523516 4818637 183 40
14:00:39 3/6/2014 3 6 2014 14 907 521819 4818631 187 40
16:00:40 3/27/2012 3 27 2012 16 675 522172 4818632 186 40
8:00:47 3/17/2014 3 17 2014 8 918 526278 4818647 77 40
10:00:53 2/22/2010 2 22 2010 10 639 525904 4818645 80 40
16:00:53 2/20/2012 2 20 2012 16 663 526700 4818649 76 40
14:00:29 1/17/2011 1 17 2011 14 639 523449 4818636 183 40
6:00:41 3/2/2011 3 2 2011 6 801 523014 4818635 184 40
20:00:47 4/3/2013 4 3 2013 20 658 524838 4818642 79 40
2:00:53 12/7/2010 12 7 2010 2 638 523659 4818637 182 40
10:00:56 1/11/2013 1 11 2013 10 679 523515 4818637 183 40
4:00:54 3/2/2011 3 2 2011 4 801 523015 4818635 184 40
10:00:54 4/11/2010 4 11 2010 10 639 521659 4818631 187 40
12:00:54 3/6/2014 3 6 2014 12 679 521698 4818631 187 40
16:00:55 3/5/2014 3 5 2014 16 908 523400 4818637 183 40
14:00:22 2/9/2009 2 9 2009 14 637 524938 4818642 79 40
20:00:50 3/21/2014 3 21 2014 20 907 524904 4818642 79 40
4:00:47 3/22/2009 3 22 2009 4 647 523170 4818636 184 40
8:00:55 3/8/2010 3 8 2010 8 639 525108 4818643 79 40
22:00:53 12/24/2009 12 24 2009 22 646 523281 4818636 183 40
12:01:18 2/7/2013 2 7 2013 12 675 524409 4818640 78 40
16:01:18 2/26/2011 2 26 2011 16 646 523477 4818637 183 40
22:00:27 3/17/2010 3 17 2010 22 642 524534 4818641 78 40
2:00:48 3/20/2011 3 20 2011 2 663 521437 4818630 188 40
14:00:17 3/8/2009 3 8 2009 14 637 524198 4818640 123 39
8:00:22 12/21/2008 12 21 2008 8 632 521751 4818631 187 40
10:00:48 1/5/2012 1 5 2012 10 663 521650 4818631 187 40
18:00:54 3/9/2010 3 9 2010 18 646 521421 4818630 188 40
16:00:44 2/12/2009 2 12 2009 16 633 523281 4818637 183 40
18:00:54 12/31/2009 12 31 2009 18 632 523332 4818637 183 40
2:00:50 4/15/2011 4 15 2011 2 661 520847 4818629 189 40
12:01:05 3/31/2014 3 31 2014 12 909 521561 4818631 188 40
12:00:26 1/5/2012 1 5 2012 12 663 521607 4818632 187 40
2:00:26 3/12/2009 3 12 2009 2 633 523011 4818636 184 40
16:00:44 3/16/2011 3 16 2011 16 654 522316 4818634 186 40
2:00:36 1/11/2009 1 11 2009 2 633 522978 4818636 184 40
12:01:04 2/22/2010 2 22 2010 12 643 525817 4818647 80 40
4:00:24 1/28/2011 1 28 2011 4 641 521693 4818632 187 40
10:00:53 1/30/2011 1 30 2011 10 642 525040 4818644 79 40
4:00:24 3/1/2014 3 1 2014 4 909 525912 4818647 80 40
4:00:48 4/7/2009 4 7 2009 4 641 521971 4818633 187 40
18:00:49 12/19/2010 12 19 2010 18 638 523468 4818638 183 40
16:00:41 12/30/2010 12 30 2010 16 639 522999 4818637 184 40
22:00:32 2/3/2014 2 3 2014 22 907 523176 4818637 184 40
2:00:26 2/13/2009 2 13 2009 2 637 523816 4818640 182 40
2:00:10 12/31/2008 12 31 2008 2 633 522959 4818637 184 40
12:00:41 2/2/2013 2 2 2013 12 679 524579 4818643 78 40
22:00:23 3/26/2008 3 26 2008 22 633 523019 4818637 184 40
22:00:17 2/25/2011 2 25 2011 22 646 523840 4818640 182 40
16:00:14 12/18/2008 12 18 2008 16 637 521814 4818633 187 40
6:00:49 12/21/2008 12 21 2008 6 632 521751 4818633 187 40
4:00:54 4/23/2010 4 23 2010 4 652 526009 4818648 80 40
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10:00:42 1/22/2009 1 22 2009 10 633 521804 4818633 187 40
14:00:24 1/17/2011 1 17 2011 14 801 523615 4818639 182 40
20:00:53 3/6/2014 3 6 2014 20 908 523285 4818638 183 40
18:02:17 4/11/2009 4 11 2009 18 641 520752 4818630 190 17
2:01:23 12/26/2010 12 26 2010 2 638 523175 4818638 184 40
4:00:53 3/23/2010 3 23 2010 4 655 522113 4818634 186 40
2:00:54 2/12/2010 2 12 2010 2 633 523283 4818638 183 40
18:00:48 4/17/2012 4 17 2012 18 670 524351 4818642 123 39
18:00:14 12/19/2008 12 19 2008 18 633 525449 4818646 81 40
16:01:12 3/12/2010 3 12 2010 16 639 521396 4818632 188 40
18:00:47 4/10/2010 4 10 2010 18 639 523193 4818638 184 40
12:00:47 4/5/2010 4 5 2010 12 647 521643 4818633 187 40
18:01:12 2/20/2013 2 20 2013 18 677 521233 4818632 188 40
6:00:55 3/1/2014 3 1 2014 6 916 521809 4818634 187 40
14:00:54 4/28/2010 4 28 2010 14 644 522191 4818635 186 40
2:00:59 4/9/2014 4 9 2014 2 908 526156 4818649 77 40
12:00:27 3/28/2008 3 28 2008 12 635 521564 4818633 188 40
10:00:39 4/5/2014 4 5 2014 10 907 522318 4818635 186 40
10:00:47 4/2/2009 4 2 2009 10 646 521452 4818633 188 40
18:00:53 3/18/2011 3 18 2011 18 801 521975 4818635 187 40
4:01:01 1/10/2014 1 10 2014 4 907 523874 4818641 182 40
8:00:54 3/24/2014 3 24 2014 8 679 521972 4818635 187 40
18:00:06 3/31/2009 3 31 2009 18 644 523657 4818640 182 40
18:00:44 4/18/2011 4 18 2011 18 668 525424 4818647 81 40
12:00:55 11/30/2010 11 30 2010 12 646 521693 4818634 187 40
16:00:47 3/17/2010 3 17 2010 16 654 522016 4818635 186 40
6:00:56 12/12/2012 12 12 2012 6 677 523414 4818640 183 40
16:00:51 3/28/2013 3 28 2013 16 671 521487 4818633 188 40
8:00:47 1/18/2010 1 18 2010 8 644 525470 4818647 81 40
2:00:07 4/7/2009 4 7 2009 2 644 521814 4818634 187 40
0:00:54 3/25/2010 3 25 2010 0 643 520638 4818631 190 17
10:00:49 2/14/2010 2 14 2010 10 643 524429 4818643 78 40
8:00:39 12/17/2011 12 17 2011 8 650 524330 4818643 123 39
14:00:23 2/3/2009 2 3 2009 14 633 524732 4818645 78 40
18:00:53 4/11/2011 4 11 2011 18 654 524979 4818646 79 40
18:00:54 3/19/2009 3 19 2009 18 644 523650 4818641 182 40
2:00:43 3/2/2011 3 2 2011 2 801 523008 4818639 184 40
2:00:24 4/17/2009 4 17 2009 2 641 525503 4818648 81 40
16:00:54 2/7/2013 2 7 2013 16 663 523644 4818641 182 40
10:00:18 4/19/2011 4 19 2011 10 650 524338 4818643 123 39
16:00:45 2/27/2014 2 27 2014 16 914 521464 4818634 188 40
14:00:49 1/26/2013 1 26 2013 14 680 521616 4818634 187 40
10:00:52 3/17/2014 3 17 2014 10 679 522283 4818636 186 40
10:00:42 4/23/2013 4 23 2013 10 658 521498 4818634 188 40
8:00:37 4/11/2010 4 11 2010 8 639 521659 4818634 187 40
0:00:22 3/18/2010 3 18 2010 0 652 524505 4818644 78 40
20:00:50 2/3/2014 2 3 2014 20 907 523173 4818640 184 40
20:00:42 2/10/2014 2 10 2014 20 918 524465 4818644 78 40
18:00:56 4/11/2009 4 11 2009 18 637 526229 4818651 77 40
2:00:59 3/18/2014 3 18 2014 2 914 522400 4818637 186 40
6:00:48 2/17/2014 2 17 2014 6 908 523985 4818642 182 40
2:00:35 1/10/2014 1 10 2014 2 907 523872 4818642 182 40
0:01:12 3/14/2014 3 14 2014 0 917 525964 4818650 80 40
8:00:26 4/10/2009 4 10 2009 8 646 522070 4818636 186 40
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8:00:24 1/4/2012 1 4 2012 8 663 522242 4818637 186 40
2:00:40 1/8/2011 1 8 2011 2 650 522310 4818637 186 40
16:00:42 2/17/2013 2 17 2013 16 679 523735 4818642 182 40
16:00:40 1/11/2010 1 11 2010 16 641 521692 4818635 187 40
2:00:20 4/8/2012 4 8 2012 2 676 525537 4818649 81 40
18:00:48 3/20/2009 3 20 2009 18 635 522305 4818637 186 40
6:00:56 3/23/2009 3 23 2009 6 645 526022 4818651 77 40
6:00:53 3/15/2011 3 15 2011 6 650 523286 4818641 183 40
4:00:31 3/22/2011 3 22 2011 4 658 524867 4818646 79 40
18:00:49 12/30/2013 12 30 2013 18 909 523662 4818642 182 40
18:00:42 3/1/2013 3 1 2013 18 666 523812 4818642 182 40
10:00:35 1/12/2013 1 12 2013 10 679 523987 4818643 182 40
6:00:56 3/23/2010 3 23 2010 6 655 522109 4818637 186 40
18:00:14 1/25/2010 1 25 2010 18 633 523515 4818642 183 40
6:00:47 3/20/2011 3 20 2011 6 663 521711 4818636 187 40
0:00:50 1/10/2014 1 10 2014 0 907 523869 4818643 182 40
18:00:57 3/11/2009 3 11 2009 18 633 523177 4818641 184 40
14:01:11 2/10/2013 2 10 2013 14 663 525185 4818648 79 40
18:00:54 2/23/2010 2 23 2010 18 647 523591 4818642 183 40
8:00:53 4/12/2012 4 12 2012 8 670 525743 4818650 80 40
14:00:53 3/26/2014 3 26 2014 14 917 521695 4818636 187 40
18:00:48        3/26/2009       3       26      2009    18      633     521325  4818635 188     40
22:00:48        3/8/2012        3       8       2012    22      666     523252  4818641 183     40
2:00:23 2/16/2011       2       16      2011    2       657     523122  4818641 184     40
14:00:53        1/27/2013       1       27      2013    14      679     521645  4818636 187     40
14:00:16        1/6/2009        1       6       2009    14      635     523479  4818642 183     40
4:00:48 2/27/2009       2       27      2009    4       637     526031  4818651 77      40
16:00:33        12/27/2008      12      27      2008    16      633     523781  4818643 182     40
6:00:56 4/2/2011        4       2       2011    6       655     522321  4818638 186     40
4:00:31 12/21/2008      12      21      2008    4       632     521745  4818636 187     40
6:00:50 3/18/2008       3       18      2008    6       631     522974  4818641 184     40
0:01:18 3/12/2014       3       12      2014    0       916     525041  4818648 79      40
8:00:41 4/28/2011       4       28      2011    8       658     526102  4818652 77      40
8:00:23 3/17/2009       3       17      2009    8       637     522344  4818638 186     40
10:00:54        3/26/2014       3       26      2014    10      917     521692  4818636 187     40
8:00:14 1/28/2011       1       28      2011    8       641     521734  4818637 187     40
2:01:00 3/18/2014       3       18      2014    2       909     522360  4818639 186     40
18:00:54        2/1/2011        2       1       2011    18      650     523610  4818643 183     40
0:02:14 1/14/2009       1       14      2009    0       633     523079  4818641 184     40
6:00:53 3/22/2014       3       22      2014    6       916     525520  4818650 81      40
0:00:56 3/7/2014        3       7       2014    0       908     523274  4818642 183     40
16:00:54        2/23/2013       2       23      2013    16      666     523859  4818644 182     40
18:00:48        3/23/2008       3       23      2008    18      633     523173  4818642 184     40
4:01:40 4/7/2009        4       7       2009    4       644     521843  4818637 187     40
4:00:31 12/7/2011       12      7       2011    4       667     524731  4818647 78      40
8:00:54 2/18/2013       2       18      2013    8       679     523498  4818643 183     40
10:00:48        1/11/2009       1       11      2009    10      633     523917  4818644 182     40
6:00:53 3/12/2009       3       12      2009    6       637     523323  4818642 183     40
14:00:30        4/19/2012       4       19      2012    14      658     521753  4818637 187     40
10:01:23        1/11/2011       1       11      2011    10      642     524437  4818646 78      40
10:00:55        3/23/2010       3       23      2010    10      801     521747  4818637 187     40
10:00:56        4/8/2014        4       8       2014    10      679     521491  4818636 188     40
0:00:53 3/12/2009       3       12      2009    0       638     522971  4818641 184     40
2:00:48 2/22/2014       2       22      2014    2       908     523500  4818643 183     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:01:42 12/29/2013      12      29      2013    6       917     522019  4818638 186     40
6:00:26 12/1/2010       12      1       2010    6       653     523421  4818643 183     40
2:00:53 1/16/2014       1       16      2014    2       908     521196  4818636 189     40
10:00:56        1/25/2014       1       25      2014    10      908     522130  4818639 186     40
14:00:50        3/16/2014       3       16      2014    14      914     521405  4818636 188     40
4:02:25 1/4/2010        1       4       2010    4       641     524593  4818647 78      40
4:00:54 4/8/2009        4       8       2009    4       647     520649  4818634 190     17
16:00:50        3/15/2009       3       15      2009    16      637     523089  4818642 184     40
6:00:53 3/1/2014        3       1       2014    6       909     525909  4818652 80      40
2:00:48 1/27/2010       1       27      2010    2       638     521507  4818637 188     40
2:00:54 1/13/2009       1       13      2009    2       633     522954  4818642 184     40
0:00:47 3/9/2012        3       9       2012    0       666     523248  4818643 183     40
18:00:48        2/25/2011       2       25      2011    18      646     523856  4818645 182     40
18:00:36        4/19/2012       4       19      2012    18      676     521808  4818638 187     40
0:00:09 3/24/2008       3       24      2008    0       637     523053  4818642 184     40
2:00:53 2/10/2011       2       10      2011    2       639     523350  4818644 183     40
2:00:54 4/4/2011        4       4       2011    2       661     525189  4818650 79      40
2:00:23 4/6/2012        4       6       2012    2       678     525917  4818653 80      40
4:00:23 3/23/2009       3       23      2009    4       645     526024  4818653 77      40
0:00:55 3/20/2009       3       20      2009    0       637     521453  4818637 188     40
2:00:20 3/20/2011       3       20      2011    2       660     521453  4818637 188     40
10:00:27        4/11/2009       4       11      2009    10      641     521784  4818639 187     40
10:00:53        1/11/2011       1       11      2011    10      655     522315  4818640 186     40
8:00:06 1/12/2009       1       12      2009    8       632     523310  4818644 183     40
0:00:53 2/10/2011       2       10      2011    0       639     523352  4818644 183     40
16:00:54        2/24/2011       2       24      2011    16      650     523663  4818645 182     40
18:00:49        4/23/2008       4       23      2008    18      634     520938  4818636 189     40
22:00:47        3/13/2010       3       13      2010    22      643     524467  4818648 78      40
22:00:54        12/9/2012       12      9       2012    22      675     525223  4818651 81      40
10:00:41        11/30/2010      11      30      2010    10      646     521695  4818639 187     40
22:00:41        3/22/2010       3       22      2010    22      642     524538  4818648 78      40
18:00:47        3/19/2011       3       19      2011    18      658     523071  4818643 184     40
10:01:18        2/7/2011        2       7       2011    10      639     525526  4818652 81      40
18:00:54        4/9/2009        4       9       2009    18      644     523727  4818646 182     40
4:00:53 3/20/2013       3       20      2013    4       663     521077  4818637 189     40
22:00:48        3/19/2009       3       19      2009    22      637     521453  4818638 188     40
0:00:53 12/18/2009      12      18      2009    0       639     524553  4818649 78      40
2:00:25 4/12/2009       4       12      2009    2       639     526087  4818655 77      40
18:00:53        3/13/2010       3       13      2010    18      650     524412  4818648 78      40
8:00:53 1/10/2009       1       10      2009    8       635     523380  4818645 183     40
22:00:53        3/12/2010       3       12      2010    22      647     526450  4818656 76      40
8:00:53 1/11/2011       1       11      2011    8       647     524669  4818649 78      40
4:00:41 1/8/2011        1       8       2011    4       650     522315  4818641 186     40
6:00:26 3/22/2011       3       22      2011    6       659     523323  4818645 183     40
8:00:55 3/12/2009       3       12      2009    8       633     521801  4818639 187     40
2:00:54 2/15/2010       2       15      2010    2       640     523137  4818644 184     40
4:00:45 12/21/2009      12      21      2009    4       639     523064  4818644 184     40
4:00:35 4/2/2011        4       2       2011    4       655     522290  4818641 186     40
2:00:56 3/20/2011       3       20      2011    2       669     521487  4818638 188     40
12:01:26        3/30/2008       3       30      2008    12      632     522103  4818640 186     40
22:00:48        2/6/2014        2       6       2014    22      908     523341  4818645 183     40
8:00:14 4/18/2011       4       18      2011    8       650     524959  4818650 79      40
4:01:46 3/22/2011       3       22      2011    4       659     523310  4818645 183     40
22:00:41        3/11/2009       3       11      2009    22      638     522971  4818644 184     40
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6:00:43 12/10/2011      12      10      2011    6       659     525805  4818654 80      40
8:00:15 3/17/2010       3       17      2010    8       654     522028  4818640 186     40
12:00:16        1/27/2010       1       27      2010    12      641     521732  4818640 187     40
6:00:34 3/20/2011       3       20      2011    6       801     521699  4818640 187     40
6:00:54 12/26/2010      12      26      2010    6       638     523173  4818644 184     40
6:00:24 3/16/2009       3       16      2009    6       645     523218  4818645 183     40
6:00:39 1/10/2009       1       10      2009    6       635     523394  4818645 183     40
4:00:42 3/18/2008       3       18      2008    4       631     522975  4818644 184     40
6:00:49 12/24/2010      12      24      2010    6       639     525388  4818653 81      40
8:00:53 3/29/2011       3       29      2011    8       650     522292  4818642 186     40
16:00:53        3/3/2010        3       3       2010    16      639     525040  4818651 79      40
6:00:48 11/29/2012      11      29      2012    6       670     523425  4818646 183     40
8:00:37 12/24/2010      12      24      2010    8       639     525391  4818653 81      40
2:00:49 5/13/2008       5       13      2008    2       634     521126  4818638 189     40
12:00:47        2/2/2014        2       2       2014    12      907     521730  4818640 187     40
12:00:48        3/3/2009        3       3       2009    12      633     522307  4818642 186     40
18:00:47        2/13/2013       2       13      2013    18      675     523319  4818645 183     40
4:00:54 12/29/2012      12      29      2012    4       665     522963  4818644 184     40
4:00:57 1/11/2009       1       11      2009    4       633     522966  4818644 184     40
18:00:53        1/9/2009        1       9       2009    18      635     523631  4818647 182     40
12:00:48        1/11/2009       1       11      2009    12      633     523939  4818648 182     40
8:00:53 3/13/2014       3       13      2014    8       679     522303  4818642 186     40
2:00:33 2/11/2013       2       11      2013    2       675     523982  4818648 182     40
0:00:54 2/5/2013        2       5       2013    0       679     523346  4818646 183     40
14:00:41        1/19/2013       1       19      2013    14      677     521550  4818640 188     40
2:00:51 3/12/2009       3       12      2009    2       638     522979  4818645 184     40
12:00:47        1/26/2013       1       26      2013    12      680     521612  4818640 187     40
10:00:56        1/30/2011       1       30      2011    10      650     525069  4818652 79      40
6:00:42 2/28/2010       2       28      2010    6       639     525363  4818654 81      40
18:01:50        2/9/2011        2       9       2011    18      639     523346  4818646 183     40
4:00:42 4/8/2012        4       8       2012    4       658     524379  4818650 123     39
4:00:44 1/31/2009       1       31      2009    4       637     524481  4818650 78      40
6:00:49 1/28/2011       1       28      2011    6       641     521732  4818641 187     40
2:00:54 2/28/2011       2       28      2011    2       646     523025  4818645 184     40
18:00:41        2/10/2012       2       10      2012    18      663     525526  4818654 81      40
18:00:54        2/3/2014        2       3       2014    18      907     523110  4818646 184     40
18:00:26        3/31/2011       3       31      2011    18      663     523235  4818646 183     40
18:00:50        1/23/2012       1       23      2012    18      665     521880  4818642 187     40
2:00:46 2/26/2014       2       26      2014    2       909     521409  4818640 188     40
20:00:47        2/16/2014       2       16      2014    20      918     524257  4818650 123     39
16:00:54        1/13/2013       1       13      2013    16      665     521251  4818640 188     40
22:01:12        4/10/2012       4       10      2012    22      673     523325  4818647 183     40
0:00:54 5/1/2011        5       1       2011    0       665     524650  4818652 78      40
12:00:36        3/31/2011       3       31      2011    12      654     522062  4818643 186     40
12:00:41        4/2/2009        4       2       2009    12      646     521418  4818641 188     40
6:00:44 2/26/2010       2       26      2010    6       643     525015  4818653 79      40
16:00:47        2/16/2009       2       16      2009    16      632     525854  4818656 80      40
12:00:53        2/14/2014       2       14      2014    12      908     526021  4818657 77      40
6:00:47 3/15/2014       3       15      2014    6       679     521721  4818642 187     40
12:00:50        3/29/2008       3       29      2008    12      637     521478  4818641 188     40
8:00:51 2/24/2011       2       24      2011    8       655     522085  4818643 186     40
4:00:53 2/28/2011       2       28      2011    4       646     523026  4818646 184     40
6:00:44 3/20/2009       3       20      2009    6       637     521445  4818641 188     40
2:00:47 3/31/2012       3       31      2012    2       675     525960  4818657 80      40
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18:00:50        4/21/2008       4       21      2008    18      636     525388  4818655 81      40
6:00:48 3/20/2009       3       20      2009    6       647     521451  4818641 188     40
18:00:41        1/11/2014       1       11      2014    18      908     523303  4818647 183     40
6:00:53 2/15/2013       2       15      2013    6       663     523126  4818647 184     40
18:00:11        2/28/2013       2       28      2013    18      663     523754  4818649 182     40
6:00:47 2/27/2009       2       27      2009    6       637     526029  4818658 77      40
4:00:43 3/20/2009       3       20      2009    4       637     521446  4818641 188     40
18:00:53        12/28/2010      12      28      2010    18      642     523443  4818648 183     40
6:00:36 5/1/2010        5       1       2010    6       640     520970  4818640 189     40
8:00:44 1/4/2012        1       4       2012    8       658     521376  4818641 188     40
18:00:48        12/31/2012      12      31      2012    18      658     523424  4818648 183     40
6:00:53 1/30/2011       1       30      2011    6       655     523133  4818647 184     40
18:00:48        4/19/2011       4       19      2011    18      669     524643  4818653 78      40
18:01:08        2/12/2009       2       12      2009    18      634     523337  4818648 183     40
16:00:43        3/20/2013       3       20      2013    16      658     521687  4818642 187     40
14:00:23        2/2/2009        2       2       2009    14      637     524182  4818651 123     39
16:00:54        1/4/2014        1       4       2014    16      911     524621  4818653 78      40
2:00:20 4/8/2008        4       8       2008    2       637     523136  4818647 184     40
22:00:49        12/25/2010      12      25      2010    22      638     523168  4818648 184     40
4:00:48 4/29/2013       4       29      2013    4       658     524576  4818653 78      40
2:00:56 2/12/2013       2       12      2013    2       675     523425  4818649 183     40
22:00:42        12/28/2013      12      28      2013    22      671     522047  4818644 186     40
6:00:44 12/22/2008      12      22      2008    6       632     521736  4818643 187     40
14:00:35        2/15/2009       2       15      2009    14      632     525929  4818658 80      40
2:00:27 3/20/2009       3       20      2009    2       637     521446  4818642 188     40
6:00:21 12/22/2008      12      22      2008    6       633     525375  4818656 81      40
14:00:53        3/31/2011       3       31      2011    14      654     522062  4818644 186     40
22:00:15        12/6/2011       12      6       2011    22      658     525008  4818655 79      40
22:00:21        4/16/2008       4       16      2008    22      633     520654  4818640 190     17
0:00:53 4/8/2012        4       8       2012    0       675     524833  4818654 79      40
20:00:56        2/10/2013       2       10      2013    20      675     523643  4818650 182     40
0:00:53 12/22/2008      12      22      2008    0       634     524428  4818653 78      40
4:00:45 12/26/2010      12      26      2010    4       638     523179  4818648 184     40
6:00:54 3/14/2014       3       14      2014    6       679     522012  4818644 186     40
2:00:54 3/20/2009       3       20      2009    2       647     521448  4818643 188     40
2:01:18 3/17/2010       3       17      2010    2       640     521733  4818644 187     40
2:00:44 4/22/2008       4       22      2008    2       636     521550  4818643 188     40
4:00:54 4/15/2011       4       15      2011    4       641     521090  4818642 189     40
0:00:54 3/18/2014       3       18      2014    0       908     523236  4818649 183     40
4:00:54 3/14/2014       3       14      2014    4       679     522016  4818645 186     40
8:00:54 12/29/2013      12      29      2013    8       917     522019  4818645 186     40
12:00:24        3/27/2009       3       27      2009    12      634     521463  4818643 188     40
22:00:53        1/5/2014        1 5 2014 22 911 525418 4818657 81 40
12:01:18 1/22/2009 1 22 2009 12 633 521800 4818644 187 40
18:00:39 1/8/2011 1 8 2011 18 642 524065 4818652 123 39
0:00:56 4/6/2012 4 6 2012 0 678 525913 4818659 80 40
12:00:48 2/6/2014 2 6 2014 12 908 524530 4818654 78 40
6:00:55 12/18/2013 12 18 2013 6 909 523416 4818650 183 40
18:00:49 12/20/2008 12 20 2008 18 633 525435 4818657 81 40
18:01:18 3/8/2010 3 8 2010 18 642 526653 4818662 76 40
8:00:26 12/29/2013 12 29 2013 8 671 521859 4818644 187 40
4:00:56 3/20/2013 3 20 2013 4 679 521324 4818643 188 40
10:01:02 12/31/2012 12 31 2012 10 665 521626 4818644 187 40
2:00:43 2/8/2010 2 8 2010 2 633 525327 4818657 81 40
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22:00:27 2/10/2013 2 10 2013 22 675 523980 4818652 182 40
10:01:18 4/11/2011 4 11 2011 10 665 522166 4818646 186 40
6:00:55 1/31/2014 1 31 2014 6 917 523087 4818649 184 40
0:00:54 2/21/2013 2 21 2013 0 666 524088 4818653 123 39
12:00:42 3/20/2011 3 20 2011 12 665 521904 4818645 187 40
18:00:41 3/12/2009 3 12 2009 18 638 521721 4818645 187 40
12:00:47 4/11/2011 4 11 2011 12 665 522243 4818646 186 40
4:00:42 3/20/2009 3 20 2009 4 647 521450 4818644 188 40
4:00:53 12/18/2013 12 18 2013 4 909 523413 4818651 183 40
2:00:41 3/14/2014 3 14 2014 2 679 522001 4818646 187 40
18:00:49 2/22/2010 2 22 2010 18 638 525388 4818658 81 40
0:01:24 4/5/2012 4 5 2012 0 681 520997 4818643 189 40
10:00:47 3/3/2009 3 3 2009 10 633 522252 4818647 186 40
0:00:12 2/27/2010 2 27 2010 0 646 523287 4818650 183 40
18:00:54 12/25/2010 12 25 2010 18 638 523168 4818650 184 40
18:00:21 4/4/2011 4 4 2011 18 659 525632 4818659 80 40
6:00:55 3/28/2012 3 28 2012 6 678 526011 4818660 80 40
18:00:42 1/12/2009 1 12 2009 18 633 522970 4818649 184 40
16:00:52 4/15/2011 4 15 2011 16 641 521406 4818644 188 40
4:00:53 3/15/2014 3 15 2014 4 679 521717 4818645 187 40
22:01:07 12/28/2010 12 28 2010 22 642 523443 4818651 183 40
18:00:53 4/14/2009 4 14 2009 18 641 523997 4818653 182 40
8:01:04 3/6/2014 3 6 2014 8 908 524473 4818655 78 40
8:00:27 12/29/2013 12 29 2013 8 911 521847 4818646 187 40
22:00:41 1/27/2013 1 27 2013 22 663 521195 4818644 189 40
22:00:43 12/7/2011 12 7 2011 22 659 523113 4818650 184 40
16:00:48 3/11/2009 3 11 2009 16 637 523359 4818651 183 40
22:00:49 12/31/2012 12 31 2012 22 680 521939 4818646 187 40
0:00:47 3/21/2010 3 21 2010 0 652 525042 4818657 79 40
2:00:44 3/20/2011 3 20 2011 2 662 521470 4818645 188 40
18:00:51 2/12/2010 2 12 2010 18 633 524559 4818655 78 40
22:00:23 3/14/2009 3 14 2009 22 640 523165 4818650 184 40
16:00:50 3/14/2011 3 14 2011 16 650 523660 4818652 182 40
12:00:14 1/1/2009 1 1 2009 12 632 523982 4818653 182 40
12:00:55 4/11/2013 4 11 2013 12 677 521812 4818646 187 40
12:00:44 3/1/2014 3 1 2014 12 679 521616 4818646 187 40
18:01:42 3/15/2010 3 15 2010 18 638 526043 4818661 77 40
12:00:57 12/27/2013 12 27 2013 12 914 520927 4818643 189 40
8:00:56 4/12/2010 4 12 2010 8 653 521407 4818645 188 40
2:00:58 2/24/2011 2 24 2011 2 638 523019 4818650 184 40
18:00:53 1/24/2010 1 24 2010 18 644 525596 4818660 81 40
18:02:37 3/15/2010 3 15 2010 18 642 526378 4818663 77 40
22:00:53 12/10/2012 12 10 2012 22 675 525402 4818659 81 40
14:01:17 3/10/2014 3 10 2014 14 679 521608 4818646 187 40
6:01:13 12/29/2013 12 29 2013 6 671 521845 4818647 187 40
6:00:48 12/17/2011 12 17 2011 6 650 524315 4818655 123 39
14:00:26 1/11/2009 1 11 2009 14 633 523931 4818654 182 40
6:00:35 1/10/2014 1 10 2014 6 907 523852 4818654 182 40
20:00:39 3/17/2014 3 17 2014 20 907 522281 4818648 186 40
0:00:41 1/20/2011 1 20 2011 0 801 523364 4818652 183 40
14:00:53 1/11/2011 1 11 2011 14 638 522335 4818649 186 40
16:00:26 4/20/2008 4 20 2008 16 633 525298 4818659 81 40
6:00:56 4/8/2014 4 8 2014 6 917 521768 4818647 187 40
6:00:42 1/1/2013 1 1 2013 6 658 523406 4818652 183 40
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16:00:54 2/10/2014 2 10 2014 16 918 524498 4818656 78 40
18:00:54 4/12/2012 4 12 2012 18 670 525865 4818661 80 40
22:00:46 4/8/2012 4 8 2012 22 670 524379 4818656 123 39
6:00:54 4/8/2014 4 8 2014 6 679 520662 4818643 190 17
8:00:23 4/1/2011 4 1 2011 8 658 522158 4818648 186 40
10:00:54 3/22/2010 3 22 2010 10 644 522333 4818649 186 40
10:00:41 1/12/2014 1 12 2014 10 907 524614 4818657 78 40
2:00:19 4/23/2008 4 23 2008 2 633 522294 4818649 186 40
0:01:11 4/9/2014 4 9 2014 0 908 526164 4818663 77 40
22:00:43 3/22/2011 3 22 2011 22 663 523114 4818652 184 40
16:00:50 1/11/2014 1 11 2014 16 908 523374 4818653 183 40
14:00:43 4/9/2011 4 9 2011 14 668 521723 4818647 187 40
22:00:54 3/17/2010 3 17 2010 22 652 524502 4818657 78 40
22:00:47 12/8/2010 12 8 2010 22 647 523603 4818653 183 40
10:00:13 5/1/2009 5 1 2009 10 634 521767 4818647 187 40
6:00:47 2/13/2013 2 13 2013 6 663 523126 4818652 184 40
0:00:44 3/18/2009 3 18 2009 0 643 523030 4818652 184 40
0:00:41 12/26/2010 12 26 2010 0 638 523169 4818652 184 40
22:00:47 4/14/2011 4 14 2011 22 661 520848 4818645 189 40
18:00:56 2/22/2011 2 22 2011 18 639 523031 4818652 184 40
2:00:44 4/8/2009 4 8 2009 2 645 526412 4818664 77 40
16:00:48 2/19/2010 2 19 2010 16 639 525602 4818661 81 40
18:00:53 1/19/2011 1 19 2011 18 801 523373 4818653 183 40
2:00:42 3/20/2011 3 20 2011 2 658 521486 4818647 188 40
4:00:42 3/17/2010 3 17 2010 4 640 521738 4818648 187 40
4:01:18 2/15/2013 2 15 2013 4 663 523116 4818652 184 40
2:01:18 2/26/2010 2 26 2010 2 643 525011 4818659 79 40
10:00:26 1/1/2009 1 1 2009 10 632 523976 4818655 182 40
10:00:54 3/31/2011 3 31 2011 10 665 521741 4818648 187 40
14:00:53 12/24/2008 12 24 2008 14 637 526044 4818663 77 40
8:00:54 2/26/2010 2 26 2010 8 643 525012 4818659 79 40
16:00:47 4/5/2012 4 5 2012 16 671 521685 4818648 187 40
18:01:45 1/15/2011 1 15 2011 18 639 523245 4818653 183 40
8:00:26 1/11/2014 1 11 2014 8 671 523089 4818653 184 40
12:00:48 1/23/2014 1 23 2014 12 909 524164 4818656 123 39
2:00:43 1/30/2010 1 30 2010 2 641 520636 4818645 190 17
14:00:44 1/11/2010 1 11 2010 14 641 521709 4818648 187 40
0:00:55 3/27/2008 3 27 2008 0 634 523387 4818654 183 40
6:01:26 11/24/2013 11 24 2013 6 657 522195 4818650 186 40
12:00:49 4/22/2011 4 22 2011 12 664 521407 4818647 188 40
20:00:53 3/3/2012 3 3 2012 20 665 523037 4818653 184 40
4:00:41 2/13/2013 2 13 2013 4 663 523127 4818653 184 40
2:00:48 4/3/2012 4 3 2012 2 676 524962 4818660 79 40
16:01:11 12/11/2010 12 11 2010 16 639 521390 4818647 188 40
12:00:55 1/1/2013 1 1 2013 12 675 522201 4818650 186 40
16:00:56 2/7/2013 2 7 2013 16 680 523636 4818655 182 40
4:00:23 3/12/2014 3 12 2014 4 917 524904 4818659 79 40
2:00:20 4/27/2013 4 27 2013 2 658 521694 4818648 187 40
22:00:42 12/26/2008 12 26 2008 22 634 523979 4818656 182 40
18:00:52 12/25/2010 12 25 2010 18 638 523108 4818653 184 40
12:00:41 3/19/2013 3 19 2013 12 658 522174 4818650 186 40
22:00:41 3/3/2012 3 3 2012 22 665 523038 4818653 184 40
4:00:28 12/3/2012 12 3 2012 4 670 525595 4818662 81 40
12:00:52 2/21/2011 2 21 2011 12 654 521553 4818648 188 40
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6:01:12 3/12/2014 3 12 2014 6 917 524905 4818660 79 40
16:00:54 2/4/2013 2 4 2013 16 680 523488 4818655 183 40
12:01:10 2/22/2010 2 22 2010 12 633 525814 4818663 80 40
14:00:42 1/26/2011 1 26 2011 14 639 523732 4818656 182 40
0:00:47 4/11/2012 4 11 2012 0 673 523340 4818654 183 40
8:00:22 4/22/2011 4 22 2011 8 668 526058 4818664 77 40
22:00:55 12/8/2010 12 8 2010 22 638 523478 4818655 183 40
0:00:55 4/9/2012 4 9 2012 0 670 524386 4818658 123 39
22:00:53 2/22/2010 2 22 2010 22 633 525540 4818663 81 40
6:00:12 1/11/2014 1 11 2014 6 671 523078 4818654 184 40
6:00:54 2/26/2010 2 26 2010 6 647 525048 4818661 79 40
8:00:47 3/13/2010 3 13 2010 8 651 525903 4818664 80 40
4:00:53 4/8/2014 4 8 2014 4 679 520663 4818646 190 17
14:00:44 1/12/2011 1 12 2011 14 647 524862 4818660 79 40
22:00:24 3/17/2009 3 17 2009 22 643 523035 4818654 184 40
2:00:48 4/11/2009 4 11 2009 2 645 526161 4818665 77 40
2:00:17 5/1/2011 5 1 2011 2 665 524630 4818659 78 40
20:00:47 3/26/2014 3 26 2014 20 909 524873 4818660 79 40
2:00:43 3/31/2008 3 31 2008 2 631 523132 4818654 184 40
12:00:54 3/20/2010 3 20 2010 12 647 521325 4818648 188 40
2:00:54 3/13/2014 3 13 2014 2 679 521850 4818650 187 40
4:00:47 2/15/2010 2 15 2010 4 638 523983 4818657 182 40
2:00:56 12/21/2011 12 21 2011 2 641 523412 4818655 183 40
18:01:42 1/4/2012 1 4 2012 18 641 521260 4818648 188 40
22:00:49 12/28/2009 12 28 2009 22 640 522022 4818651 186 40
14:00:53 3/16/2009 3 16 2009 14 644 523528 4818656 183 40
8:00:47 3/18/2014 3 18 2014 8 679 522251 4818651 186 40
0:00:41 1/11/2009 1 11 2009 0 632 523028 4818654 184 40
6:00:39 2/28/2011 2 28 2011 6 646 523031 4818654 184 40
22:00:44 1/10/2009 1 10 2009 22 635 523124 4818654 184 40
2:00:42 3/24/2010 3 24 2010 2 657 520848 4818647 189 40
14:00:21 3/10/2009 3 10 2009 14 637 523644 4818656 182 40
10:00:19 2/15/2009 2 15 2009 10 637 525820 4818664 80 40
4:00:50 2/6/2009 2 6 2009 4 637 524909 4818661 79 40
4:00:54 2/24/2011 2 24 2011 4 638 523020 4818654 184 40
0:00:53 3/18/2009 3 18 2009 0 642 523337 4818655 183 40
18:01:03 4/20/2011 4 20 2011 18 650 525908 4818665 80 40
16:00:53 1/26/2011 1 26 2011 16 639 523730 4818657 182 40
20:00:56 1/27/2013 1 27 2013 20 663 521191 4818648 189 40
10:00:36 4/2/2008 4 2 2008 10 632 521979 4818651 187 40
2:00:46 3/27/2008 3 27 2008 2 634 523374 4818656 183 40
14:00:31 1/5/2012 1 5 2012 14 658 521456 4818649 188 40
14:00:58 11/28/2010 11 28 2010 14 643 521459 4818649 188 40
8:00:55 3/15/2013 3 15 2013 8 663 522075 4818651 186 40
8:00:50 4/5/2011 4 5 2011 8 668 524257 4818659 123 39
22:00:54 3/14/2010 3 14 2010 22 642 524924 4818661 79 40
18:00:47 1/26/2010 1 26 2010 18 640 521478 4818649 188 40
8:00:47 2/23/2013 2 23 2013 8 666 523861 4818657 182 40
22:00:43 2/12/2009 2 12 2009 22 634 523338 4818656 183 40
4:00:41 12/24/2010 12 24 2010 4 639 525465 4818663 81 40
0:01:03 4/15/2011 4 15 2011 0 661 520850 4818648 189 40
18:01:18 2/22/2010 2 22 2010 18 646 525526 4818664 81 40
6:00:53 3/27/2009 3 27 2009 6 635 521763 4818651 187 40
10:00:45 12/29/2013 12 29 2013 10 907 521356 4818649 188 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

20:00:55 12/28/2013 12 28 2013 20 671 522045 4818652 186 40
0:00:42 2/13/2009 2 13 2009 0 634 523334 4818656 183 40
8:00:48 12/27/2009 12 27 2009 8 647 521439 4818650 188 40
16:01:09 4/23/2013 4 23 2013 16 671 521343 4818650 188 40
2:00:54 2/16/2009 2 16 2009 2 632 525578 4818664 81 40
10:00:43 4/29/2011 4 29 2011 10 664 524505 4818660 78 40
6:00:17 3/19/2011 3 19 2011 6 660 522101 4818652 186 40
2:00:54 3/21/2010 3 21 2010 2 652 525040 4818662 79 40
22:01:12 12/17/2012 12 17 2012 22 675 525358 4818664 81 40
16:00:42 1/12/2011 1 12 2011 16 647 525013 4818663 79 40
4:00:41 3/19/2011 3 19 2011 4 660 522093 4818652 186 40
12:00:56 11/24/2010 11 24 2010 12 650 521797 4818651 187 40
4:00:16 2/16/2009 2 16 2009 4 632 525546 4818665 81 40
14:00:47 2/14/2014 2 14 2014 14 907 525976 4818666 80 40
6:00:44 2/13/2009 2 13 2009 6 634 523874 4818659 182 40
0:01:23 2/11/2013 2 11 2013 0 675 523973 4818659 182 40
22:01:24 3/20/2010 3 20 2010 22 654 525329 4818664 81 40
4:01:11 1/6/2011 1 6 2011 4 642 525388 4818664 81 40
16:00:54 3/16/2009 3 16 2009 16 644 523505 4818658 183 40
18:00:56 1/29/2011 1 29 2011 18 642 523903 4818659 182 40
8:00:48 3/16/2010 3 16 2010 8 639 522061 4818653 186 40
22:00:53 2/3/2013 2 3 2013 22 675 523005 4818656 184 40
18:00:21 3/14/2011 3 14 2011 18 650 523658 4818658 182 40
12:00:26 12/19/2012 12 19 2012 12 658 521451 4818651 188 40
8:00:52 3/31/2011 3 31 2011 8 666 524102 4818660 123 39
18:00:43 12/16/2008 12 16 2008 18 634 522155 4818653 186 40
4:00:48 1/11/2014 1 11 2014 4 671 523089 4818656 184 40
4:00:48 2/2/2013 2 2 2013 4 679 523141 4818656 184 40
22:01:12 3/6/2010 3 6 2010 22 639 524506 4818661 78 40
2:00:21 2/6/2009 2 6 2009 2 637 524911 4818663 79 40
22:00:47 2/15/2012 2 15 2012 22 663 524902 4818663 79 40
0:00:53 3/7/2010 3 7 2010 0 639 524521 4818662 78 40
4:00:53 2/26/2010 2 26 2010 4 643 525010 4818663 79 40
6:00:47 2/16/2009 2 16 2009 6 632 525576 4818665 81 40
18:00:54 1/1/2014 1 1 2014 18 909 523486 4818658 183 40
8:00:50 3/28/2014 3 28 2014 8 908 524654 4818662 78 40
14:00:41 11/24/2010 11 24 2010 14 650 521800 4818652 187 40
4:00:55 12/21/2009 12 21 2009 4 638 523062 4818656 184 40
22:00:53 3/17/2009 3 17 2009 22 637 523263 4818657 183 40
2:00:14 3/24/2009 3 24 2009 2 642 522199 4818654 186 40
8:00:48 3/27/2014 3 27 2014 8 917 521710 4818652 187 40
6:01:06 12/29/2013 12 29 2013 6 911 521840 4818653 187 40
0:00:48 1/25/2014 1 25 2014 0 679 523015 4818656 184 40
2:00:36 1/14/2014 1 14 2014 2 908 523015 4818656 184 40
2:00:54 12/24/2010 12 24 2010 2 639 525484 4818665 81 40
14:01:24 1/11/2014 1 11 2014 14 908 523402 4818658 183 40
8:00:54 1/9/2011 1 9 2011 8 639 524183 4818661 123 39
16:00:47 2/20/2013 2 20 2013 16 677 521258 4818651 188 40
16:00:26 3/17/2010 3 17 2010 16 647 522287 4818654 186 40
18:00:41 4/18/2009 4 18 2009 18 644 523096 4818657 184 40
16:00:48 1/16/2011 1 16 2011 16 642 524973 4818664 79 40
6:00:45 3/25/2013 3 25 2013 6 679 520819 4818650 189 40
18:00:50 2/15/2012 2 15 2012 18 663 525010 4818664 79 40
0:00:53 1/31/2010 1 31 2010 0 643 523000 4818657 184 40
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10:01:56 3/6/2014 3 6 2014 10 679 521720 4818653 187 40
6:00:18 1/14/2014 1 14 2014 6 671 523091 4818657 184 40
8:00:53 1/6/2011 1 6 2011 8 642 525387 4818665 81 40
0:00:54 2/16/2012 2 16 2012 0 663 524910 4818664 79 40
10:00:44 5/4/2010 5 4 2010 10 639 524386 4818662 123 39
16:00:45 3/27/2012 3 27 2012 16 676 522326 4818655 186 40
18:00:55 1/15/2011 1 15 2011 18 639 523247 4818658 183 40
16:00:42 2/5/2013 2 5 2013 16 663 524161 4818661 123 39
8:00:25 3/31/2011 3 31 2011 8 660 524096 4818661 123 39
16:00:41 3/29/2008 3 29 2008 16 636 521573 4818653 188 40
18:00:55 4/3/2011 4 3 2011 18 801 524732 4818664 78 40
2:00:54 3/27/2009 3 27 2009 2 635 521759 4818653 187 40
6:00:47 3/27/2009 3 27 2009 6 645 521898 4818654 187 40
2:00:56 1/11/2009 1 11 2009 2 632 523024 4818658 184 40
0:00:23 3/2/2009 3 2 2009 0 637 523978 4818661 182 40
10:00:57 2/7/2011 2 7 2011 10 654 525430 4818666 81 40
22:00:49 1/19/2011 1 19 2011 22 801 523362 4818659 183 40
22:00:54 2/4/2013 2 4 2013 22 679 523339 4818659 183 40
16:00:26 4/22/2008 4 22 2008 16 636 521763 4818654 187 40
0:01:11 4/7/2014 4 7 2014 0 913 520604 4818650 190 17
22:00:47 2/13/2013 2 13 2013 22 680 523360 4818659 183 40
12:00:54 1/16/2011 1 16 2011 12 639 524316 4818663 123 39
6:00:53 4/12/2009 4 12 2009 6 639 526099 4818669 77 40
20:01:04 2/3/2013 2 3 2013 20 675 522999 4818658 184 40
2:00:36 2/15/2013 2 15 2013 2 663 523125 4818658 184 40
2:01:11 1/22/2011 1 22 2011 2 642 524101 4818662 123 39
0:01:15 11/19/2013 11 19 2013 0 914 524342 4818663 123 39
0:00:37 11/26/2011 11 26 2011 0 667 523425 4818660 183 40
4:00:53 1/14/2014 1 14 2014 4 671 523095 4818658 184 40
18:00:54 1/23/2011 1 23 2011 18 642 524048 4818662 123 39
8:00:44 4/5/2011 4 5 2011 8 664 524249 4818663 123 39
2:00:55 4/8/2014 4 8 2014 2 679 520650 4818651 190 17
18:00:54 12/24/2012 12 24 2012 18 675 523703 4818661 182 40
18:00:53 2/4/2013 2 4 2013 18 680 523486 4818660 183 40
18:00:52 1/13/2013 1 13 2013 18 665 521257 4818653 188 40
6:01:49 3/15/2009 3 15 2009 6 640 523000 4818658 184 40
22:00:55 1/11/2014 1 11 2014 22 671 523138 4818659 184 40
6:00:23 1/11/2009 1 11 2009 6 633 523014 4818658 184 40
16:00:54 4/9/2009 4 9 2009 16 642 524303 4818663 123 39
2:00:21 4/23/2008 4 23 2008 2 636 522342 4818656 186 40
18:00:43 4/2/2011 4 2 2011 18 655 524601 4818664 78 40
18:01:12 1/1/2012 1 1 2012 18 658 522150 4818656 186 40
10:00:48 3/17/2010 3 17 2010 10 641 522097 4818656 186 40
18:00:48 12/8/2010 12 8 2010 18 638 523476 4818660 183 40
6:01:18 1/6/2011 1 6 2011 6 642 525379 4818667 81 40
10:00:53 1/16/2011 1 16 2011 10 638 524457 4818664 78 40
16:00:45 3/20/2013 3 20 2013 16 679 521487 4818654 188 40
12:00:51 2/14/2014 2 14 2014 12 907 525977 4818670 80 40
18:00:41 2/3/2013 2 3 2013 18 675 522984 4818659 184 40
18:00:53 2/22/2010 2 22 2010 18 643 525394 4818667 81 40
12:00:41 12/22/2010 12 22 2010 12 638 522169 4818656 186 40
10:01:11 2/16/2013 2 16 2013 10 663 524512 4818664 78 40
18:00:51 4/22/2011 4 22 2011 18 664 521460 4818654 188 40
18:00:42 3/16/2010 3 16 2010 18 801 521884 4818655 187 40
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0:00:41 3/23/2011 3 23 2011 0 663 523116 4818660 184 40
6:00:29 4/27/2013 4 27 2013 6 658 521681 4818655 187 40
2:00:25 3/27/2009 3 27 2009 2 645 521896 4818656 187 40
8:00:48 1/14/2014 1 14 2014 8 671 523097 4818660 184 40
16:00:54 3/24/2010 3 24 2010 16 647 520965 4818653 189 40
2:00:24 3/18/2009 3 18 2009 2 643 523029 4818660 184 40
2:00:47 2/16/2012 2 16 2012 2 663 524901 4818666 79 40
12:01:12 12/26/2013 12 26 2013 12 914 521030 4818653 189 40
4:00:47 3/27/2009 3 27 2009 4 635 521765 4818655 187 40
20:00:41 3/22/2013 3 22 2013 20 663 520909 4818653 189 40
0:00:56 2/14/2013 2 14 2013 0 680 523361 4818661 183 40
12:01:26 2/6/2013 2 6 2013 12 675 524939 4818667 79 40
12:00:47 3/15/2010 3 15 2010 12 647 521988 4818656 187 40
0:00:49 3/16/2009 3 16 2009 0 633 523427 4818661 183 40
4:01:12 3/16/2014 3 16 2014 4 679 522149 4818657 186 40
8:00:36 12/19/2010 12 19 2010 8 642 523706 4818662 182 40
18:00:54 1/7/2010 1 7 2010 18 641 520651 4818652 190 17
18:00:50 1/17/2011 1 17 2011 18 642 523741 4818662 182 40
18:00:41 1/15/2011 1 15 2011 18 647 523026 4818660 184 40
12:00:12 4/2/2009 4 2 2009 12 648 521535 4818655 188 40
0:02:10 3/16/2010 3 16 2010 0 651 526014 4818671 80 40
0:00:24 1/19/2013 1 19 2013 0 680 521244 4818654 188 40
4:00:29 2/1/2011 2 1 2011 4 801 523015 4818660 184 40
18:00:56 3/3/2010 3 3 2010 18 638 524691 4818666 78 40
2:00:44 3/31/2014 3 31 2014 2 918 523154 4818661 184 40
0:00:55 1/22/2011 1 22 2011 0 642 524104 4818664 123 39
22:00:48 3/1/2009 3 1 2009 22 637 523976 4818664 182 40
6:00:54 1/18/2010 1 18 2010 6 644 525496 4818669 81 40
2:01:12 12/27/2008 12 27 2008 2 634 523974 4818664 182 40
2:00:52 4/5/2010 4 5 2010 2 647 520748 4818653 190 17
18:00:54 2/14/2010 2 14 2010 18 640 523482 4818662 183 40
0:00:18 3/27/2008 3 27 2008 0 633 523037 4818661 184 40
6:00:27 12/3/2013 12 3 2013 6 907 525480 4818669 81 40
16:01:23 3/1/2011 3 1 2011 16 642 523664 4818663 182 40
18:00:48 12/26/2008 12 26 2008 18 634 523978 4818664 182 40
18:00:53 3/17/2010 3 17 2010 18 746 523464 4818662 183 40
8:00:56 3/2/2014 3 2 2014 8 679 522296 4818658 186 40
8:00:14 12/17/2008 12 17 2008 8 633 524323 4818665 123 39
22:00:24 2/23/2011 2 23 2011 22 642 523008 4818661 184 40
18:01:17 3/19/2009 3 19 2009 18 640 521055 4818654 189 40
2:00:48 2/14/2013 2 14 2013 2 680 523363 4818662 183 40
20:00:24 3/16/2012 3 16 2012 20 663 522190 4818658 186 40
18:00:41 3/15/2009 3 15 2009 18 637 523238 4818662 183 40
22:00:25 12/29/2008 12 29 2008 22 633 523013 4818661 184 40
10:00:54 12/12/2010 12 12 2010 10 647 521434 4818656 188 40
4:00:54 4/23/2012 4 23 2012 4 672 521144 4818655 189 40
8:00:44 1/31/2009 1 31 2009 8 637 524460 4818666 78 40
4:00:44 4/27/2013 4 27 2013 4 658 521680 4818657 187 40
14:00:48 3/6/2009 3 6 2009 14 637 523663 4818663 182 40
6:00:54 3/8/2010 3 8 2010 6 642 524732 4818667 78 40
6:00:23 2/13/2012 2 13 2012 6 663 525813 4818671 80 40
6:00:48 4/7/2009 4 7 2009 6 648 521759 4818657 187 40
8:00:41 2/28/2014 2 28 2014 8 918 523599 4818663 183 40
16:00:27 3/30/2011 3 30 2011 16 650 523579 4818663 183 40
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0:00:23 4/13/2011 4 13 2011 0 658 521594 4818657 188 40
4:00:53 3/14/2010 3 14 2010 4 647 524369 4818666 123 39
22:00:42 4/12/2011 4 12 2011 22 658 521603 4818657 187 40
10:00:47 3/20/2010 3 20 2010 10 653 521578 4818657 188 40
6:00:21 1/31/2009 1 31 2009 6 637 524455 4818667 78 40
0:00:18 1/8/2014 1 8 2014 0 909 525572 4818671 81 40
16:00:55 2/5/2011 2 5 2011 16 642 525584 4818671 81 40
6:00:47 4/17/2009 4 17 2009 6 640 526014 4818673 80 40
10:00:42 4/7/2012 4 7 2012 10 676 525941 4818672 80 40
0:00:17 3/31/2008 3 31 2008 0 631 523133 4818662 184 40
8:00:24 3/31/2008 3 31 2008 8 631 523782 4818665 182 40
22:01:14 3/26/2009 3 26 2009 22 635 521757 4818658 187 40
18:00:47 2/15/2014 2 15 2014 18 907 524860 4818668 79 40
14:00:47 1/12/2011 1 12 2011 14 801 524770 4818668 78 40
16:00:45 2/18/2010 2 18 2010 16 646 524068 4818666 123 39
10:01:17 4/22/2013 4 22 2013 10 658 521929 4818658 187 40
10:00:47 4/9/2009 4 9 2009 10 634 522325 4818660 186 40
18:01:07 4/15/2011 4 15 2011 18 641 521364 4818657 188 40
2:01:01 2/2/2013 2 2 2013 2 679 523125 4818662 184 40
0:00:20 2/16/2009 2 16 2009 0 632 525555 4818671 81 40
0:00:46 1/31/2014 1 31 2014 0 917 522952 4818662 184 40
16:00:53 3/18/2008 3 18 2008 16 636 523467 4818664 183 40
22:00:53 2/20/2013 2 20 2013 22 666 523385 4818664 183 40
0:02:45 3/27/2009 3 27 2009 0 635 521758 4818658 187 40
0:00:43 12/28/2009 12 28 2009 0 643 521437 4818657 188 40
18:01:24 12/13/2011 12 13 2011 18 650 525569 4818672 81 40
10:01:11 12/27/2013 12 27 2013 10 914 520945 4818656 189 40
2:00:32 12/18/2012 12 18 2012 2 675 524950 4818669 79 40
8:00:54 1/11/2011 1 11 2011 8 642 524676 4818668 78 40
16:00:35 12/23/2008 12 23 2008 16 637 524342 4818667 123 39
2:00:51 12/23/2009 12 23 2009 2 639 522240 4818660 186 40
0:00:13 2/6/2009 2 6 2009 0 637 524901 4818669 79 40
6:00:55 1/4/2014 1 4 2014 6 908 523379 4818664 183 40
4:00:55 4/18/2011 4 18 2011 4 641 520902 4818656 189 40
6:00:54 3/16/2014 3 16 2014 6 679 522150 4818660 186 40
4:00:48 12/24/2010 12 24 2010 4 646 523458 4818664 183 40
6:00:50 12/23/2009 12 23 2009 6 644 522325 4818661 186 40
14:00:53 4/5/2011 4 5 2011 14 664 525874 4818673 80 40
12:00:54 2/10/2013 2 10 2013 12 663 525193 4818671 79 40
10:01:01 3/7/2013 3 7 2013 10 677 522148 4818660 186 40
4:00:48 3/12/2014 3 12 2014 4 907 521818 4818659 187 40
18:00:41 1/10/2013 1 10 2013 18 675 523762 4818666 182 40
6:00:54 4/18/2011 4 18 2011 6 641 520929 4818656 189 40
18:00:54 2/3/2013 2 3 2013 18 663 523623 4818665 182 40
18:00:56 3/11/2009 3 11 2009 18 638 523005 4818663 184 40
22:00:53 2/11/2010 2 11 2010 22 633 523279 4818664 183 40
16:00:53 2/15/2009 2 15 2009 16 632 525984 4818674 80 40
22:00:50 3/26/2009 3 26 2009 22 645 521892 4818660 187 40
14:00:53 3/31/2011 3 31 2011 14 665 521797 4818659 187 40
10:00:54 12/7/2008 12 7 2008 10 633 522192 4818661 186 40
2:00:42 3/21/2010 3 21 2010 2 654 525755 4818673 80 40
16:01:33 1/31/2012 1 31 2012 16 665 521984 4818660 187 40
18:00:42 2/11/2010 2 11 2010 18 633 523280 4818665 183 40
18:00:55 2/4/2011 2 4 2011 18 642 525501 4818673 81 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:30 1/1/2009 1 1 2009 6 633 523012 4818664 184 40
18:00:47 3/19/2009 3 19 2009 18 643 521399 4818658 188 40
6:00:55 12/19/2010 12 19 2010 6 642 523708 4818666 182 40
6:00:30 3/12/2014 3 12 2014 6 907 521815 4818660 187 40
16:00:50 1/5/2012 1 5 2012 16 658 521439 4818659 188 40
10:00:54 3/13/2009 3 13 2009 10 638 521820 4818660 187 40
6:01:12 12/23/2009 12 23 2009 6 638 522331 4818662 186 40
14:00:54 3/3/2009 3 3 2009 14 633 522337 4818662 186 40
20:00:33 2/26/2013 2 26 2013 20 679 521230 4818658 188 40
6:00:53 2/26/2010 2 26 2010 6 638 525189 4818672 79 40
10:00:53 1/11/2010 1 11 2010 10 641 521710 4818660 187 40
4:00:56 3/31/2014 3 31 2014 4 918 523149 4818665 184 40
22:00:54 3/9/2014 3 9 2014 22 918 524379 4818669 123 39
6:00:56 4/4/2014 4 4 2014 6 914 521114 4818658 189 40
14:00:55 3/5/2009 3 5 2009 14 633 521937 4818661 187 40
14:00:18 1/22/2009 1 22 2009 14 633 521768 4818660 187 40
10:00:44 3/17/2010 3 17 2010 10 655 522101 4818661 186 40
10:00:50 1/31/2012 1 31 2012 10 665 521762 4818660 187 40
18:00:27 12/14/2011 12 14 2011 18 659 524512 4818670 78 40
10:00:48 2/10/2014 2 10 2014 10 908 524541 4818670 78 40
0:00:16 3/27/2009 3 27 2009 0 645 521893 4818661 187 40
6:00:43 1/21/2014 1 21 2014 6 909 523232 4818665 183 40
14:00:49 1/24/2011 1 24 2011 14 638 523984 4818668 182 40
2:01:25 2/26/2010 2 26 2010 2 638 525195 4818672 79 40
14:00:31 3/18/2008 3 18 2008 14 636 523682 4818667 182 40
16:00:29 1/1/2012 1 1 2012 16 658 522085 4818661 186 40
22:00:54 1/18/2013 1 18 2013 22 680 521241 4818659 188 40
6:00:49 3/17/2010 3 17 2010 6 654 521764 4818660 187 40
8:00:41 3/24/2009 3 24 2009 8 633 522157 4818662 186 40
6:00:23 3/31/2014 3 31 2014 6 918 523151 4818665 184 40
4:00:42 12/30/2008 12 30 2008 4 633 523010 4818665 184 40
20:00:53 3/20/2014 3 20 2014 20 908 524760 4818671 78 40
12:00:54 3/16/2010 3 16 2010 12 639 521593 4818660 188 40
18:00:55 2/2/2010 2 2 2010 18 640 524264 4818669 123 39
4:00:42 4/15/2011 4 15 2011 4 661 521061 4818659 189 40
16:00:53 12/28/2009 12 28 2009 16 643 521715 4818661 187 40
18:00:53 2/25/2010 2 25 2010 18 647 525175 4818673 79 40
22:00:50 2/26/2013 2 26 2013 22 679 521236 4818659 188 40
18:00:53 3/13/2014 3 13 2014 18 914 521126 4818659 189 40
2:00:50 12/23/2009 12 23 2009 2 647 522151 4818662 186 40
4:01:49 1/27/2010 1 27 2010 4 641 521527 4818661 188 40
10:00:42 4/2/2011 4 2 2011 10 663 521502 4818660 188 40
10:00:54 1/8/2011 1 8 2011 10 654 524240 4818670 123 39
22:00:53 1/7/2010 1 7 2010 22 641 520650 4818658 190 17
0:00:36 12/7/2010 12 7 2010 0 638 523616 4818668 182 40
6:00:47 12/24/2010 12 24 2010 6 646 523455 4818667 183 40
0:00:53 3/21/2010 3 21 2010 0 654 525760 4818676 80 40
22:00:55 12/8/2010 12 8 2010 22 654 523500 4818667 183 40
4:00:45 2/8/2011 2 8 2011 4 657 525064 4818673 79 40
14:00:42 4/22/2011 4 22 2011 14 664 521410 4818660 188 40
16:00:55 2/22/2010 2 22 2010 16 633 525809 4818676 80 40
18:01:23 1/21/2011 1 21 2011 18 642 524112 4818670 123 39
8:00:47 4/17/2011 4 17 2011 8 658 524652 4818672 78 40
4:00:56 3/22/2011 3 22 2011 4 666 525082 4818673 79 40
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8:00:53 12/29/2012 12 29 2012 8 665 522995 4818666 184 40
4:00:42 3/27/2009 3 27 2009 4 645 521897 4818662 187 40
0:00:27 3/29/2009 3 29 2009 0 648 523250 4818667 183 40
18:00:53 3/22/2008 3 22 2008 18 637 522996 4818666 184 40
18:00:56 1/7/2011 1 7 2011 18 647 524444 4818671 78 40
0:00:30 1/27/2010 1 27 2010 0 638 521510 4818661 188 40
8:00:56 2/6/2009 2 6 2009 8 637 524738 4818672 78 40
14:00:49 1/30/2010 1 30 2010 14 638 521788 4818662 187 40
18:00:53 3/25/2010 3 25 2010 18 655 524277 4818671 123 39
18:01:12 3/18/2011 3 18 2011 18 660 522265 4818664 186 40
8:00:49 1/1/2009 1 1 2009 8 633 523011 4818666 184 40
12:00:48 1/11/2013 1 11 2013 12 679 523568 4818668 183 40
18:00:53 1/24/2009 1 24 2009 18 637 527084 4818682 74 40
2:00:47 3/18/2009 3 18 2009 2 642 523342 4818668 183 40
2:00:53 4/18/2011 4 18 2011 2 641 520897 4818660 189 40
8:00:16 1/21/2011 1 21 2011 8 642 524471 4818672 78 40
8:00:51 2/13/2014 2 13 2014 8 908 526019 4818678 77 40
0:00:26 1/1/2009 1 1 2009 0 633 522972 4818667 184 40
22:00:42 1/15/2011 1 15 2011 22 639 523224 4818667 183 40
10:00:42 4/2/2010 4 2 2010 10 638 524321 4818671 123 39
10:00:47 4/2/2011 4 2 2011 10 654 521572 4818662 188 40
12:00:25 1/11/2010 1 11 2010 12 641 521701 4818662 187 40
14:00:53 12/21/2008 12 21 2008 14 635 525303 4818675 81 40
2:00:51 3/29/2009 3 29 2009 2 645 523663 4818669 182 40
12:00:57 11/24/2013 11 24 2013 12 914 520898 4818660 189 40
14:00:18 2/4/2013 2 4 2013 14 663 523871 4818670 182 40
18:00:49 12/29/2008 12 29 2008 18 633 523010 4818667 184 40
18:00:48 3/4/2010 3 4 2010 18 642 526196 4818679 77 40
10:00:54 2/11/2014 2 11 2014 10 907 523989 4818671 182 40
0:00:45 2/27/2013 2 27 2013 0 679 521235 4818661 188 40
6:00:53 11/20/2010 11 20 2010 6 641 524340 4818672 123 39
0:00:54 5/1/2010 5 1 2010 0 639 525829 4818678 80 40
10:00:48 3/27/2009 3 27 2009 10 634 521461 4818662 188 40
0:00:47 2/17/2009 2 17 2009 0 632 525722 4818677 80 40
22:00:42 12/1/2010 12 1 2010 22 653 523018 4818667 184 40
0:00:32 11/21/2013 11 21 2013 0 907 525388 4818676 81 40
20:00:45 2/15/2012 2 15 2012 20 663 524907 4818674 79 40
12:00:54 2/20/2012 2 20 2012 12 665 521691 4818663 187 40
14:00:48 4/10/2011 4 10 2011 14 661 522205 4818665 186 40
16:00:56 12/28/2009 12 28 2009 16 640 521629 4818663 187 40
4:00:53 12/4/2012 12 4 2012 4 677 522996 4818668 184 40
8:00:53 1/11/2009 1 11 2009 8 633 523013 4818668 184 40
4:00:47 2/17/2009 2 17 2009 4 632 525723 4818678 80 40
6:00:53 1/3/2010 1 3 2010 6 639 525545 4818677 81 40
12:00:41 3/31/2010 3 31 2010 12 639 524269 4818672 123 39
6:00:54 3/29/2009 3 29 2009 6 645 523664 4818670 182 40
6:00:56 11/21/2010 11 21 2010 6 651 525126 4818675 79 40
8:00:32 1/11/2009 1 11 2009 8 632 523011 4818668 184 40
18:00:54 1/23/2011 1 23 2011 18 642 523972 4818671 182 40
0:00:29 12/27/2008 12 27 2008 0 634 523980 4818671 182 40
10:00:54 3/30/2013 3 30 2013 10 658 522074 4818665 186 40
8:00:48 1/4/2014 1 4 2014 8 908 523377 4818669 183 40
14:01:11 2/12/2009 2 12 2009 14 632 524185 4818672 123 39
8:00:56 2/19/2012 2 19 2012 8 663 525421 4818677 81 40
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2:00:47 2/22/2010 2 22 2010 2 646 524788 4818674 78 40
10:01:11 2/16/2009 2 16 2009 10 632 525733 4818678 80 40
16:00:48 3/6/2011 3 6 2011 16 650 521276 4818662 188 40
16:00:42 4/9/2011 4 9 2011 16 664 521470 4818663 188 40
14:00:55 3/26/2013 3 26 2013 14 677 521690 4818664 187 40
8:00:44 2/2/2009 2 2 2009 8 637 524531 4818674 78 40
6:00:48 1/14/2009 1 14 2009 6 633 522993 4818668 184 40
12:00:53 2/13/2010 2 13 2010 12 643 524362 4818673 123 39
6:00:54 3/12/2010 3 12 2010 6 643 525248 4818677 81 40
14:00:41 12/28/2009 12 28 2009 14 640 521633 4818664 187 40
22:00:53 4/30/2010 4 30 2010 22 639 525834 4818679 80 40
10:00:38 2/27/2013 2 27 2013 10 663 524665 4818675 78 40
16:00:20 12/27/2008 12 27 2008 16 637 523987 4818672 182 40
18:00:42 3/14/2009 3 14 2009 18 634 521306 4818663 188 40
4:00:54 3/29/2009 3 29 2009 4 645 523665 4818671 182 40
10:00:41 1/18/2009 1 18 2009 10 635 522088 4818666 186 40
8:00:54 3/21/2012 3 21 2012 8 666 522253 4818666 186 40
10:00:54 12/29/2012 12 29 2012 10 671 522235 4818666 186 40
18:00:53 3/17/2008 3 17 2008 18 631 522894 4818669 184 40
18:00:23 4/19/2008 4 19 2008 18 634 524240 4818673 123 39
18:00:47 2/22/2010 2 22 2010 18 638 525416 4818678 81 40
22:00:54 1/17/2014 1 17 2014 22 679 524028 4818673 123 39
14:00:44 12/29/2013 12 29 2013 14 907 521296 4818663 188 40
10:00:41 1/25/2012 1 25 2012 10 663 523352 4818670 183 40
12:00:36 2/14/2010 2 14 2010 12 639 524582 4818675 78 40
0:00:43 1/5/2010 1 5 2010 0 647 520819 4818662 189 40
6:00:32 12/29/2012 12 29 2012 6 665 522996 4818669 184 40
2:00:54 11/5/2010 11 5 2010 2 639 524762 4818675 78 40
18:00:55 1/7/2011 1 7 2011 18 642 524741 4818675 78 40
14:00:55 3/29/2008 3 29 2008 14 632 521486 4818664 188 40
18:00:52 12/1/2010 12 1 2010 18 653 523016 4818669 184 40
22:00:44 4/9/2012 4 9 2012 22 676 524594 4818675 78 40
4:00:47 4/12/2009 4 12 2009 4 645 526041 4818680 77 40
12:00:35 3/16/2010 3 16 2010 12 801 521757 4818665 187 40
22:00:54 1/21/2011 1 21 2011 22 642 524108 4818673 123 39
6:00:54 4/26/2011 4 26 2011 6 655 521509 4818664 188 40
14:00:48 1/23/2009 1 23 2009 14 633 522195 4818667 186 40
2:00:51 3/12/2014 3 12 2014 2 917 524870 4818676 79 40
2:00:48 1/19/2013 1 19 2013 2 680 521238 4818664 188 40
16:00:53 3/1/2012 3 1 2012 16 666 523063 4818670 184 40
6:00:24 2/24/2011 2 24 2011 6 642 522992 4818670 184 40
16:00:54 3/17/2008 3 17 2008 16 631 522894 4818669 184 40
22:00:49 12/19/2009 12 19 2009 22 644 523205 4818670 184 40
4:00:06 3/22/2011 3 22 2011 4 663 525120 4818677 79 40
8:00:33 12/19/2013 12 19 2013 8 909 525479 4818679 81 40
18:00:22 12/27/2008 12 27 2008 18 635 523805 4818673 182 40
2:00:47 4/20/2011 4 20 2011 2 650 525009 4818677 79 40
6:00:43 3/31/2008 3 31 2008 6 631 523222 4818671 183 40
18:00:47 3/28/2008 3 28 2008 18 633 523703 4818672 182 40
8:00:45 2/11/2010 2 11 2010 8 640 523599 4818672 183 40
8:00:55 3/28/2014 3 28 2014 8 918 524719 4818676 78 40
20:00:53 1/18/2013 1 18 2013 20 680 521243 4818664 188 40
22:00:54 1/10/2009 1 10 2009 22 633 523014 4818670 184 40
2:00:47 2/17/2009 2 17 2009 2 632 525718 4818680 80 40
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2:01:23 4/9/2011 4 9 2011 2 669 521755 4818666 187 40
14:00:42 1/6/2012 1 6 2012 14 658 521727 4818666 187 40
12:00:53 4/4/2011 4 4 2011 12 647 522091 4818667 186 40
2:01:12 1/31/2010 1 31 2010 2 643 523026 4818670 184 40
4:00:47 4/18/2011 4 18 2011 4 667 520864 4818663 189 40
20:00:48 3/26/2014 3 26 2014 20 908 524632 4818676 78 40
0:00:35 12/8/2013 12 8 2013 0 907 525597 4818680 81 40
18:00:53 12/28/2012 12 28 2012 18 665 522012 4818667 186 40
14:00:44 3/16/2010 3 16 2010 14 801 521770 4818666 187 40
18:00:54 2/23/2011 2 23 2011 18 655 523018 4818670 184 40
8:00:22 1/21/2014 1 21 2014 8 909 523233 4818671 183 40
6:00:44 1/11/2009 1 11 2009 6 632 523010 4818671 184 40
8:00:53 2/13/2012 2 13 2012 8 663 525819 4818681 80 40
16:00:52 12/30/2010 12 30 2010 16 641 522932 4818670 184 40
16:01:15 12/25/2013 12 25 2013 16 911 523517 4818673 183 40
22:00:26 12/31/2009 12 31 2009 22 633 523014 4818671 184 40
6:00:53 4/8/2009 4 8 2009 6 647 520817 4818664 189 40
4:00:42 3/31/2008 3 31 2008 4 631 523220 4818672 183 40
18:00:41 2/22/2010 2 22 2010 18 633 525579 4818680 81 40
16:01:48 1/27/2013 1 27 2013 16 663 521664 4818666 187 40
6:00:42 12/7/2011 12 7 2011 6 658 524411 4818676 78 40
12:01:06 2/23/2011 2 23 2011 12 653 522218 4818668 186 40
14:00:54 3/1/2012 3 1 2012 14 666 523193 4818672 184 40
14:00:50 12/16/2010 12 16 2010 14 638 521741 4818667 187 40
8:00:13 1/14/2009 1 14 2009 8 633 522982 4818671 184 40
6:00:48 4/12/2009 4 12 2009 6 645 526042 4818682 77 40
21:00:46 4/13/2010 4 13 2010 21 801 519862 4818661 191 40
2:00:51 12/30/2008 12 30 2008 2 633 523007 4818671 184 40
6:00:47 12/3/2012 12 3 2012 6 670 525584 4818681 81 40
6:00:40 3/25/2010 3 25 2010 6 641 521669 4818667 187 40
16:00:51 12/23/2009 12 23 2009 16 646 523509 4818673 183 40
12:00:24 1/30/2011 1 30 2011 12 650 525061 4818679 79 40
18:01:10 3/22/2010 3 22 2010 18 638 522075 4818668 186 40
16:00:54 2/11/2009 2 11 2009 16 633 525383 4818680 81 40
0:00:48 4/8/2009 4 8 2009 0 645 526258 4818683 77 40
8:01:12 4/18/2011 4 18 2011 8 667 521130 4818665 189 40
6:00:42 4/13/2011 4 13 2011 6 655 521444 4818666 188 40
18:00:54 4/7/2012 4 7 2012 18 676 525944 4818682 80 40
12:00:22 12/22/2008 12 22 2008 12 634 524244 4818676 123 39
14:00:45 12/25/2012 12 25 2012 14 670 521590 4818667 188 40
8:00:53 2/5/2013 2 5 2013 8 680 524363 4818676 123 39
10:00:14 4/26/2008 4 26 2008 10 631 521424 4818666 188 40
16:00:48 12/24/2009 12 24 2009 16 633 521681 4818667 187 40
22:00:48 12/27/2009 12 27 2009 22 640 521653 4818667 187 40
14:00:47 1/22/2010 1 22 2010 14 646 522083 4818669 186 40
8:00:47 1/30/2009 1 30 2009 8 637 524361 4818677 123 39
18:01:03 4/9/2010 4 9 2010 18 640 525739 4818682 80 40
8:00:54 2/17/2009 2 17 2009 8 632 525717 4818682 80 40
2:00:48 4/18/2011 4 18 2011 2 667 520865 4818665 189 40
4:00:48 1/21/2014 1 21 2014 4 909 523222 4818673 183 40
14:00:41 2/20/2012 2 20 2012 14 665 521694 4818668 187 40
10:00:44 3/23/2010 3 23 2010 10 655 521816 4818668 187 40
8:00:56 3/18/2009 3 18 2009 8 643 521745 4818668 187 40
8:00:51 4/13/2014 4 13 2014 8 916 525522 4818681 81 40
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4:00:55 1/14/2014 1 14 2014 4 908 523011 4818672 184 40
22:01:24 4/7/2012 4 7 2012 22 675 524843 4818679 79 40
10:00:53 1/18/2011 1 18 2011 10 647 521749 4818668 187 40
6:00:53 2/17/2009 2 17 2009 6 632 525712 4818682 80 40
10:00:53 1/16/2011 1 16 2011 10 642 524429 4818677 78 40
14:00:28 3/19/2014 3 19 2014 14 907 521740 4818668 187 40
12:00:48 1/8/2011 1 8 2011 12 642 524137 4818676 123 39
6:00:41 3/22/2011 3 22 2011 6 666 525083 4818680 79 40
18:00:26 3/22/2008 3 22 2008 18 631 522899 4818672 184 40
8:00:31 2/13/2010 2 13 2010 8 647 524131 4818676 123 39
4:00:47 2/8/2011 2 8 2011 4 642 525407 4818681 81 40
0:00:41 2/24/2011 2 24 2011 0 654 523133 4818673 184 40
10:01:24 5/7/2011 5 7 2011 10 665 521708 4818668 187 40
18:00:51 2/4/2010 2 4 2010 18 643 523699 4818675 182 40
18:00:47 11/26/2010 11 26 2010 18 647 521947 4818669 187 40
14:00:48 3/15/2014 3 15 2014 14 679 521459 4818667 188 40
8:01:16 3/8/2010 3 8 2010 8 642 524726 4818679 78 40
6:00:36 1/14/2014 1 14 2014 6 908 523016 4818673 184 40
20:00:52 3/20/2014 3 20 2014 20 916 524760 4818679 78 40
16:00:48 4/14/2010 4 14 2010 16 650 525686 4818682 80 40
4:00:29 2/28/2013 2 28 2013 4 666 523519 4818675 183 40
12:00:55 1/11/2011 1 11 2011 12 650 524198 4818677 123 39
14:00:41 12/31/2012 12 31 2012 14 663 521663 4818668 187 40
16:00:49 2/24/2010 2 24 2010 16 638 524971 4818680 79 40
14:01:14 4/7/2012 4 7 2012 14 673 525964 4818684 80 40
12:00:47 3/12/2011 3 12 2011 12 654 521430 4818668 188 40
18:00:42 2/23/2011 2 23 2011 18 639 523203 4818674 184 40
12:00:13 3/13/2009 3 13 2009 12 634 521655 4818669 187 40
12:00:47 1/8/2011 1 8 2011 12 638 524216 4818677 123 39
4:01:19 1/13/2009 1 13 2009 4 633 522992 4818673 184 40
12:00:24 1/1/2014 1 1 2014 12 911 524335 4818678 123 39
4:00:53 2/6/2010 2 6 2010 4 633 525376 4818682 81 40
14:00:13 12/27/2008 12 27 2008 14 633 523759 4818676 182 40
14:00:47 3/27/2012 3 27 2012 14 663 522337 4818671 186 40
4:00:50 2/21/2010 2 21 2010 4 640 525410 4818682 81 40
2:00:42 1/16/2011 1 16 2011 2 639 523244 4818674 183 40
2:00:27 1/21/2014 1 21 2014 2 909 523216 4818674 183 40
14:00:11 12/27/2008 12 27 2008 14 637 523987 4818677 182 40
8:00:48 3/12/2014 3 12 2014 8 914 522030 4818670 186 40
16:00:26 12/29/2013 12 29 2013 16 679 521535 4818669 188 40
8:00:58 2/6/2010 2 6 2010 8 633 525329 4818682 81 40
2:01:47 2/23/2014 2 23 2014 2 913 527090 4818689 74 40
16:00:56 1/20/2013 1 20 2013 16 663 523994 4818677 182 40
0:00:44 4/10/2012 4 10 2012 0 676 524608 4818679 78 40
2:00:49 11/20/2010 11 20 2010 2 655 524390 4818678 123 39
16:01:07 3/26/2010 3 26 2010 16 642 525861 4818684 80 40
6:00:42 4/23/2010 4 23 2010 6 640 526425 4818686 76 40
10:00:54 1/18/2011 1 18 2011 10 657 521754 4818669 187 40
18:00:49 1/15/2011 1 15 2011 18 647 522917 4818673 184 40
6:00:54 1/2/2013 1 2 2013 6 663 523002 4818674 184 40
16:00:53 2/12/2010 2 12 2010 16 646 523995 4818677 182 40
12:00:13 4/19/2008 4 19 2008 12 632 521404 4818668 188 40
12:00:56 2/10/2013 2 10 2013 12 679 525200 4818682 79 40
22:00:47 4/5/2012 4 5 2012 22 678 525877 4818684 80 40
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12:00:49 12/29/2012 12 29 2012 12 671 522226 4818671 186 40
8:00:54 1/9/2011 1 9 2011 8 642 524137 4818678 123 39
18:00:54 2/23/2011 2 23 2011 18 654 523131 4818674 184 40
12:00:42 1/23/2009 1 23 2009 12 633 522202 4818671 186 40
18:00:41 4/4/2009 4 4 2009 18 634 521668 4818670 187 40
20:00:39 2/3/2013 2 3 2013 20 679 525513 4818683 81 40
6:01:10 1/27/2010 1 27 2010 6 641 521547 4818669 188 40
20:00:43 2/19/2013 2 19 2013 20 679 521970 4818671 187 40
2:01:17 2/26/2014 2 26 2014 2 917 521945 4818671 187 40
8:02:48 4/17/2008 4 17 2008 8 636 521527 4818669 188 40
12:00:53 2/23/2011 2 23 2011 12 646 522304 4818672 186 40
16:01:00 2/14/2014 2 14 2014 16 907 525626 4818684 80 40
18:01:11 1/19/2011 1 19 2011 18 639 523575 4818676 183 40
14:00:36 12/28/2009 12 28 2009 14 646 521907 4818671 187 40
14:00:56 2/26/2014 2 26 2014 14 917 522401 4818672 186 40
4:00:53 3/26/2013 3 26 2013 4 671 525036 4818682 79 40
2:00:42 2/24/2011 2 24 2011 2 642 522997 4818674 184 40
14:00:36 2/4/2013 2 4 2013 14 680 523738 4818677 182 40
10:00:42 4/7/2010 4 7 2010 10 650 522198 4818672 186 40
8:00:44 3/3/2011 3 3 2011 8 642 524306 4818679 123 39
6:00:53 3/26/2013 3 26 2013 6 671 525034 4818682 79 40
2:00:41 1/20/2014 1 20 2014 2 909 523616 4818677 182 40
8:00:12 3/22/2009 3 22 2009 8 644 522247 4818672 186 40
14:00:54 2/4/2010 2 4 2010 14 633 521978 4818671 187 40
4:00:59 1/24/2014 1 24 2014 4 907 523645 4818677 182 40
22:00:40 2/23/2011 2 23 2011 22 654 523139 4818675 184 40
4:00:47 2/22/2010 2 22 2010 4 646 524779 4818681 78 40
14:00:55 1/8/2011 1 8 2011 14 801 523538 4818677 183 40
6:00:57 4/18/2011 4 18 2011 6 667 520864 4818668 189 40
2:00:29 1/24/2014 1 24 2014 2 907 523646 4818677 182 40
8:00:53 2/24/2011 2 24 2011 8 639 522160 4818672 186 40
16:00:48 12/26/2008 12 26 2008 16 634 523985 4818678 182 40
4:00:53 4/22/2008 4 22 2008 4 636 521527 4818670 188 40
0:00:23 3/23/2008 3 23 2008 0 631 522965 4818675 184 40
8:00:49 2/3/2009 2 3 2009 8 637 524212 4818679 123 39
16:00:54 3/26/2014 3 26 2014 16 917 521954 4818672 187 40
4:01:12 4/24/2013 4 24 2013 4 671 521017 4818669 189 40
18:00:53 1/10/2009 1 10 2009 18 633 523017 4818675 184 40
14:00:48 3/27/2012 3 27 2012 14 678 522091 4818672 186 40
16:00:56 2/24/2011 2 24 2011 16 642 523678 4818677 182 40
6:00:53 4/22/2008 4 22 2008 6 636 521528 4818670 188 40
16:00:25 1/6/2012 1 6 2012 16 663 522107 4818672 186 40
12:00:17 3/31/2011 3 31 2011 12 665 521786 4818671 187 40
8:00:32 3/10/2014 3 10 2014 8 918 525670 4818685 80 40
10:00:56 1/1/2014 1 1 2014 10 911 524334 4818680 123 39
16:00:54 12/16/2010 12 16 2010 16 647 521424 4818670 188 40
0:00:40 2/24/2011 2 24 2011 0 801 523001 4818675 184 40
22:00:47 4/9/2011 4 9 2011 22 664 520948 4818669 189 40
6:00:53 4/3/2014 4 3 2014 6 679 524901 4818682 79 40
18:00:47 3/26/2014 3 26 2014 18 917 521956 4818672 187 40
16:00:29 2/14/2014 2 14 2014 16 918 525408 4818684 81 40
18:00:41 2/10/2010 2 10 2010 18 647 522998 4818675 184 40
18:00:55 1/3/2010 1 3 2010 18 639 523352 4818677 183 40
6:00:22 3/4/2012 3 4 2012 6 663 523338 4818677 183 40
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18:00:41 2/5/2009 2 5 2009 18 633 525102 4818683 79 40
22:00:42 2/23/2011 2 23 2011 22 801 523004 4818676 184 40
2:00:54 4/23/2010 4 23 2010 2 652 526069 4818687 77 40
4:00:45 1/2/2013 1 2 2013 4 663 522999 4818676 184 40
14:00:42 1/20/2013 1 20 2013 14 663 523972 4818679 182 40
6:00:41 1/30/2009 1 30 2009 6 637 524362 4818681 123 39
18:00:55 1/12/2011 1 12 2011 18 647 524659 4818682 78 40
8:00:14 11/24/2010 11 24 2010 8 642 525978 4818687 80 40
22:00:55 12/10/2013 12 10 2013 22 911 524891 4818683 79 40
8:00:59 2/15/2010 2 15 2010 8 639 525299 4818684 81 40
6:00:44 3/22/2011 3 22 2011 6 663 524965 4818683 79 40
14:00:46 3/2/2011 3 2 2011 14 642 523834 4818679 182 40
22:00:26 12/5/2011 12 5 2011 22 650 525477 4818685 81 40
16:00:53 3/2/2011 3 2 2011 16 638 523528 4818678 183 40
6:00:53 1/24/2012 1 24 2012 6 665 521946 4818672 187 40
4:00:43 4/13/2011 4 13 2011 4 655 521441 4818671 188 40
18:00:07 12/26/2008 12 26 2008 18 634 523958 4818679 182 40
10:00:25 1/8/2010 1 8 2010 10 643 521715 4818672 187 40
18:01:05 4/14/2010 4 14 2010 18 640 525173 4818684 79 40
6:00:54 2/13/2014 2 13 2014 6 908 525654 4818686 80 40
4:00:54 2/24/2010 2 24 2010 4 638 522995 4818676 184 40
6:00:47 4/7/2009 4 7 2009 6 638 521758 4818672 187 40
2:00:54 11/18/2013 11 18 2013 2 914 523105 4818677 184 40
22:00:47 3/23/2010 3 23 2010 22 657 520850 4818669 189 40
0:00:48 1/24/2014 1 24 2014 0 907 523679 4818679 182 40
22:00:44 2/23/2010 2 23 2010 22 646 523431 4818678 183 40
22:00:42 2/27/2013 2 27 2013 22 666 523521 4818678 183 40
14:00:53 3/2/2014 3 2 2014 14 908 523231 4818677 183 40
18:00:53 4/15/2008 4 15 2008 18 631 524310 4818681 123 39
18:00:49 12/31/2009 12 31 2009 18 633 523010 4818676 184 40
18:00:24 2/2/2011 2 2 2011 18 641 521632 4818672 187 40
14:00:41 1/8/2010 1 8 2010 14 638 521945 4818673 187 40
16:00:54 1/15/2009 1 15 2009 16 634 524025 4818680 123 39
22:00:53 1/15/2011 1 15 2011 22 647 523025 4818676 184 40
4:01:11 1/31/2010 1 31 2010 4 643 523078 4818677 184 40
8:00:26 2/7/2013 2 7 2013 8 663 524509 4818682 78 40
18:00:44 4/16/2008 4 16 2008 18 633 520647 4818669 190 17
16:00:53 3/29/2008 3 29 2008 16 632 521296 4818671 188 40
4:00:55 12/17/2011 12 17 2011 4 650 524320 4818681 123 39
12:00:41 3/27/2008 3 27 2008 12 636 521726 4818672 187 40
14:00:41 1/27/2013 1 27 2013 14 663 521661 4818672 187 40
2:00:27 3/26/2013 3 26 2013 2 671 525033 4818684 79 40
4:00:24 3/23/2009 3 23 2009 4 643 523005 4818677 184 40
12:01:01 4/5/2014 4 5 2014 12 907 522240 4818674 186 40
8:00:54 1/13/2009 1 13 2009 8 633 523000 4818677 184 40
4:00:33 2/21/2014 2 21 2014 4 918 523300 4818678 183 40
2:00:48 2/24/2011 2 24 2011 2 801 523003 4818677 184 40
18:00:53 3/17/2010 3 17 2010 18 652 523478 4818678 183 40
2:00:49 2/28/2013 2 28 2013 2 666 523520 4818678 183 40
18:00:12 12/23/2009 12 23 2009 18 646 523402 4818678 183 40
14:00:11 2/22/2010 2 22 2010 14 633 525873 4818687 80 40
14:01:48 1/31/2012 1 31 2012 14 665 521984 4818673 187 40
18:00:55 2/1/2011 2 1 2011 18 639 523984 4818680 182 40
14:00:21 12/19/2012 12 19 2012 14 658 521436 4818672 188 40
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16:00:48 3/19/2014 3 19 2014 16 909 521657 4818672 187 40
4:00:55 2/27/2013 2 27 2013 4 663 523897 4818680 182 40
18:00:47 1/21/2011 1 21 2011 18 642 524090 4818681 123 39
8:00:48 4/6/2009 4 6 2009 8 639 521626 4818673 187 40
14:00:47 4/10/2009 4 10 2009 14 639 522146 4818674 186 40
22:00:53 1/23/2012 1 23 2012 22 665 521944 4818674 187 40
4:00:24 1/23/2012 1 23 2012 4 666 523356 4818679 183 40
0:00:56 3/24/2010 3 24 2010 0 657 520846 4818670 189 40
10:01:22 3/29/2008 3 29 2008 10 632 521469 4818672 188 40
12:00:53 1/4/2013 1 4 2013 12 663 524224 4818682 123 39
18:00:32 1/10/2009 1 10 2009 18 632 522995 4818677 184 40
12:01:17 3/29/2008 3 29 2008 12 632 521469 4818672 188 40
14:00:33 3/11/2014 3 11 2014 14 909 522283 4818675 186 40
18:01:18 4/9/2012 4 9 2012 18 672 524706 4818684 78 40
4:00:53 11/29/2012 11 29 2012 4 670 523425 4818679 183 40
16:00:47 2/2/2009 2 2 2009 16 633 524104 4818682 123 39
0:00:54 2/20/2010 2 20 2010 0 639 525425 4818686 81 40
18:00:26 3/30/2011 3 30 2011 18 669 523841 4818681 182 40
0:00:53 12/17/2013 12 17 2013 0 671 524160 4818682 123 39
10:00:44 2/22/2010 2 22 2010 10 647 525870 4818688 80 40
18:00:48 3/31/2011 3 31 2011 18 650 524574 4818683 78 40
8:00:49 2/23/2010 2 23 2010 8 633 525680 4818688 80 40
14:00:54 1/8/2011 1 8 2011 14 647 524268 4818682 123 39
14:00:48 1/6/2012 1 6 2012 14 663 522079 4818675 186 40
12:00:19 12/31/2008 12 31 2008 12 635 522172 4818675 186 40
2:00:47 2/24/2010 2 24 2010 2 638 523002 4818678 184 40
0:00:38 1/2/2013 1 2 2013 0 658 522991 4818678 184 40
0:00:48 3/12/2014 3 12 2014 0 917 524951 4818685 79 40
8:00:54 1/24/2012 1 24 2012 8 665 521946 4818675 187 40
4:00:50 2/24/2011 2 24 2011 4 642 522994 4818678 184 40
0:00:54 1/13/2009 1 13 2009 0 633 522998 4818678 184 40
8:00:53 3/23/2014 3 23 2014 8 916 522116 4818675 186 40
22:00:49 1/7/2011 1 7 2011 22 642 524736 4818684 78 40
16:01:12 3/19/2013 3 19 2013 16 679 521744 4818674 187 40
12:00:54 2/11/2013 2 11 2013 12 663 525998 4818689 80 40
18:00:53 4/8/2009 4 8 2009 18 634 522306 4818676 186 40
18:00:48 3/23/2008 3 23 2008 18 635 523012 4818678 184 40
22:00:41 4/17/2013 4 17 2013 22 658 525535 4818688 81 40
12:00:51 3/18/2014 3 18 2014 12 909 521909 4818675 187 40
22:00:53 1/12/2009 1 12 2009 22 633 522993 4818679 184 40
8:00:54 1/1/2013 1 1 2013 8 665 522996 4818679 184 40
2:00:47 3/27/2008 3 27 2008 2 633 523007 4818679 184 40
12:00:15 12/26/2008 12 26 2008 12 634 523989 4818682 182 40
12:00:26 4/11/2013 4 11 2013 12 658 521716 4818674 187 40
6:01:12 2/24/2010 2 24 2010 6 638 522996 4818679 184 40
2:00:42 1/21/2013 1 21 2013 2 665 523692 4818681 182 40
10:00:27 3/30/2012 3 30 2012 10 670 524615 4818684 78 40
10:00:19 3/1/2010 3 1 2010 10 633 522155 4818676 186 40
0:00:29 12/19/2013 12 19 2013 0 907 525409 4818687 81 40
6:00:48 3/23/2009 3 23 2009 6 643 523011 4818679 184 40
0:00:56 1/24/2012 1 24 2012 0 665 521946 4818675 187 40
14:00:53 3/17/2013 3 17 2013 14 663 521997 4818676 187 40
8:01:11 4/9/2014 4 9 2014 8 913 526480 4818692 76 40
18:01:16 3/13/2009 3 13 2009 18 639 521707 4818675 187 40
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18:01:39 3/4/2010 3 4 2010 18 640 525144 4818687 79 40
12:00:44 1/31/2009 1 31 2009 12 637 524213 4818683 123 39
18:00:53 12/21/2010 12 21 2010 18 646 521588 4818674 188 40
2:00:47 4/13/2011 4 13 2011 2 655 521439 4818674 188 40
22:00:50 3/12/2009 3 12 2009 22 643 522989 4818679 184 40
6:00:37 2/24/2011 2 24 2011 6 801 522998 4818679 184 40
10:01:59 2/10/2012 2 10 2012 10 665 525320 4818688 81 40
22:00:40 3/26/2008 3 26 2008 22 635 523013 4818679 184 40
4:00:42 1/1/2009 1 1 2009 4 633 523001 4818679 184 40
14:00:53 12/25/2009 12 25 2009 14 643 521631 4818675 187 40
4:00:54 3/13/2009 3 13 2009 4 643 522990 4818679 184 40
20:00:55 1/19/2014 1 19 2014 20 909 523663 4818682 182 40
0:00:54 1/1/2011 1 1 2011 0 650 523191 4818680 184 40
14:00:53 4/5/2014 4 5 2014 14 907 522253 4818677 186 40
14:00:41 3/31/2010 3 31 2010 14 638 524328 4818684 123 39
8:00:24 4/18/2011 4 18 2011 8 664 524617 4818685 78 40
14:00:26 4/25/2008 4 25 2008 14 634 521926 4818676 187 40
0:00:47 1/9/2010 1 9 2010 0 641 520831 4818672 189 40
6:01:06 12/5/2012 12 5 2012 6 677 524411 4818685 78 40
18:00:56 2/23/2011 2 23 2011 18 801 523006 4818680 184 40
4:00:48 2/24/2011 2 24 2011 4 801 523003 4818680 184 40
12:00:56 3/19/2013 3 19 2013 12 677 522275 4818677 186 40
0:00:43 3/27/2008 3 27 2008 0 635 523014 4818680 184 40
14:00:23 12/27/2012 12 27 2012 14 658 521707 4818675 187 40
8:00:48 2/14/2010 2 14 2010 8 639 524417 4818685 78 40
10:00:54 3/25/2013 3 25 2013 10 657 521411 4818675 188 40
0:00:14 3/13/2009 3 13 2009 0 643 522981 4818680 184 40
14:00:38 2/26/2012 2 26 2012 14 665 522956 4818680 184 40
10:00:54 1/27/2010 1 27 2010 10 641 521736 4818676 187 40
0:00:43    1/1/2013        1       1       2013    0       658     523429  4818682 183     40
16:00:56        1/7/2010 1 7 2010 16 647 521356 4818675 188 40
16:00:48 3/18/2008 3 18 2008 16 632 523500 4818682 183 40
4:00:56 11/23/2011 11 23 2011 4 662 524334 4818685 123 39
6:00:42 1/1/2013 1 1 2013 6 665 522994 4818680 184 40
14:00:41 1/30/2009 1 30 2009 14 633 523868 4818683 182 40
18:01:29 2/7/2013 2 7 2013 18 680 523517 4818682 183 40
18:00:53 1/24/2009 1 24 2009 18 632 521515 4818676 188 40
0:00:54 2/28/2013 2 28 2013 0 666 523506 4818682 183 40
22:00:47 3/23/2010 3 23 2010 22 656 520979 4818674 189 40
18:00:55 3/15/2009 3 15 2009 18 645 523580 4818683 183 40
8:00:47 3/20/2010 3 20 2010 8 653 521436 4818675 188 40
18:02:17 3/12/2010 3 12 2010 18 647 526722 4818694 76 40
22:00:50 4/29/2008 4 29 2008 22 636 524400 4818686 123 39
0:00:55 1/16/2011 1 16 2011 0 639 523250 4818681 183 40
2:00:54 2/21/2014 2 21 2014 2 918 523292 4818682 183 40
8:00:53 1/9/2011 1 9 2011 8 647 524287 4818685 123 39
12:00:50 4/12/2009 4 12 2009 12 641 521431 4818675 188 40
16:00:41 4/25/2008 4 25 2008 16 634 522019 4818677 186 40
12:00:53 1/20/2011 1 20 2011 12 801 524658 4818687 78 40
2:00:45 1/24/2012 1 24 2012 2 665 521946 4818677 187 40
12:00:41 12/16/2011 12 16 2011 12 659 524246 4818685 123 39
14:00:53 3/10/2014 3 10 2014 14 907 522005 4818678 186 40
10:00:42 3/19/2013 3 19 2013 10 677 522274 4818679 186 40
12:00:48 2/5/2009 2 5 2009 12 637 524971 4818688 79 40
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10:00:47 12/26/2008 12 26 2008 10 634 523989 4818685 182 40
18:01:17 12/27/2013 12 27 2013 18 658 521370 4818676 188 40
14:00:51 2/13/2011 2 13 2011 14 801 525843 4818691 80 40
22:00:54 12/6/2010 12 6 2010 22 638 523617 4818683 182 40
4:00:33 12/31/2009 12 31 2009 4 633 523820 4818684 182 40
18:00:39 2/23/2011 2 23 2011 18 801 522919 4818681 184 40
14:01:05 2/10/2014 2 10 2014 14 918 524650 4818687 78 40
6:00:47 12/27/2012 12 27 2012 6 658 521668 4818677 187 40
2:01:47 4/4/2011 4 4 2011 2 667 525114 4818689 79 40
2:00:49 3/23/2009 3 23 2009 2 643 522994 4818682 184 40
12:00:55 4/6/2008 4 6 2008 12 634 521277 4818676 188 40
14:00:48 12/26/2008 12 26 2008 14 634 523986 4818685 182 40
6:00:46 2/6/2010 2 6 2010 6 633 525350 4818690 81 40
14:00:55 1/8/2011 1 8 2011 14 638 523622 4818684 182 40
8:00:11 3/27/2010 3 27 2010 8 646 524319 4818686 123 39
18:00:53 1/26/2010 1 26 2010 18 641 521444 4818677 188 40
8:00:34 12/31/2009 12 31 2009 8 641 524269 4818686 123 39
14:00:42 3/26/2010 3 26 2010 14 642 525894 4818692 80 40
4:00:12 12/22/2008 12 22 2008 4 632 521651 4818677 187 40
4:00:47 12/28/2009 12 28 2009 4 641 520849 4818675 189 40
2:00:42 2/15/2013 2 15 2013 2 675 523383 4818683 183 40
10:01:17 1/21/2011 1 21 2011 10 642 524144 4818686 123 39
4:00:32 11/24/2011 11 24 2011 4 662 522258 4818680 186 40
6:00:41 1/21/2012 1 21 2012 6 663 523425 4818684 183 40
14:00:55 11/28/2010 11 28 2010 14 653 521289 4818676 188 40
6:00:48 1/13/2009 1 13 2009 6 633 522987 4818682 184 40
2:00:25 12/28/2009 12 28 2009 2 641 520912 4818675 189 40
0:00:56 3/4/2012 3 4 2012 0 666 523117 4818683 184 40
8:00:47 12/27/2012 12 27 2012 8 658 521669 4818678 187 40
20:00:59 1/23/2012 1 23 2012 20 665 521943 4818679 187 40
14:00:26 1/14/2010 1 14 2010 14 646 522095 4818679 186 40
12:00:53 2/13/2010 2 13 2010 12 639 524291 4818687 123 39
4:00:53 12/7/2013 12 7 2013 4 917 525503 4818691 81 40
2:00:23 3/4/2012 3 4 2012 2 666 523115 4818683 184 40
2:00:25 1/1/2009 1 1 2009 2 633 523005 4818682 184 40
18:00:53 4/25/2011 4 25 2011 18 662 524925 4818689 79 40
16:00:27 12/24/2009 12 24 2009 16 647 521404 4818677 188 40
0:00:54 12/18/2012 12 18 2012 0 665 524261 4818687 123 39
2:00:24 12/24/2010 12 24 2010 2 646 523421 4818684 183 40
12:00:32 1/8/2010 1 8 2010 12 643 521713 4818678 187 40
4:00:55 1/21/2013 1 21 2013 4 665 523688 4818685 182 40
2:01:12 2/16/2011 2 16 2011 2 639 524262 4818687 123 39
6:00:42 12/31/2009 12 31 2009 6 641 524267 4818687 123 39
0:00:41 4/8/2014 4 8 2014 0 679 520784 4818675 190 17
0:00:54 11/27/2010 11 27 2010 0 646 522278 4818680 186 40
2:00:43 12/7/2013 12 7 2013 2 917 525487 4818692 81 40
18:00:23 3/25/2010 3 25 2010 18 656 524352 4818688 123 39
2:00:42 3/24/2009 3 24 2009 2 644 522160 4818680 186 40
8:00:55 1/14/2014 1 14 2014 8 908 523015 4818683 184 40
2:00:47 2/6/2010 2 6 2010 2 633 525332 4818691 81 40
14:00:52 2/23/2010 2 23 2010 14 639 526324 4818695 77 40
14:00:44 4/5/2011 4 5 2011 14 667 526126 4818695 77 40
0:00:50 1/8/2011 1 8 2011 0 642 524750 4818689 78 40
6:00:56 12/19/2009 12 19 2009 6 644 525404 4818692 81 40
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14:00:37 2/24/2010 2 24 2010 14 638 524943 4818690 79 40
4:00:53 4/11/2009 4 11 2009 4 645 526169 4818695 77 40
14:00:36 1/28/2014 1 28 2014 14 909 521563 4818679 188 40
14:00:41 4/9/2014 4 9 2014 14 679 522153 4818681 186 40
10:00:43 12/27/2013 12 27 2013 10 658 521805 4818679 187 40
0:00:41 4/27/2013 4 27 2013 0 658 521546 4818679 188 40
18:00:54 4/16/2012 4 16 2012 18 670 524033 4818687 123 39
4:00:53 1/30/2011 1 30 2011 4 654 522990 4818683 184 40
4:00:48 1/24/2012 1 24 2012 4 665 521944 4818680 187 40
16:00:54 12/24/2009 12 24 2009 16 640 521434 4818678 188 40
0:00:54 2/12/2012 2 12 2012 0 663 525821 4818694 80 40
6:00:47 4/13/2011 4 13 2011 6 654 521380 4818678 188 40
22:00:44 1/19/2014 1 19 2014 22 909 523657 4818686 182 40
18:01:17 12/7/2011 12 7 2011 18 655 522942 4818684 184 40
14:00:47 3/13/2009 3 13 2009 14 634 521655 4818679 187 40
18:00:44 12/18/2010 12 18 2010 18 638 521763 4818680 187 40
8:00:31 2/13/2014 2 13 2014 8 907 525460 4818693 81 40
10:00:54 4/23/2013 4 23 2013 10 677 521416 4818679 188 40
20:00:56 4/9/2013 4 9 2013 20 679 521453 4818679 188 40
22:00:46 12/31/2010 12 31 2010 22 801 520978 4818677 189 40
12:00:44 2/15/2010 2 15 2010 12 639 523970 4818687 182 40
8:01:14 4/7/2010 4 7 2010 8 650 522274 4818682 186 40
18:00:53 3/27/2008 3 27 2008 18 636 521679 4818680 187 40
6:00:36 3/20/2013 3 20 2013 6 679 521648 4818680 187 40
22:00:37 11/19/2013 11 19 2013 22 909 523569 4818686 183 40
16:00:44 12/27/2012 12 27 2012 16 658 521710 4818680 187 40
8:00:54 12/26/2010 12 26 2010 8 638 523210 4818685 183 40
12:00:42 2/15/2009 2 15 2009 12 637 525790 4818694 80 40
6:00:54 4/30/2009 4 30 2009 6 645 526263 4818696 77 40
6:00:40 3/13/2009 3 13 2009 6 643 522987 4818684 184 40
0:00:53 1/21/2014 1 21 2014 0 909 523200 4818685 184 40
22:00:15 3/15/2009 3 15 2009 22 633 523437 4818686 183 40
10:00:54 3/23/2010 3 23 2010 10 654 521672 4818680 187 40
12:00:53 1/11/2012 1 11 2012 12 663 524201 4818689 123 39
12:00:54 12/31/2010 12 31 2010 12 639 523398 4818686 183 40
18:00:53 1/30/2009 1 30 2009 18 637 524207 4818689 123 39
6:00:42 2/21/2010 2 21 2010 6 640 525409 4818693 81 40
18:00:54 3/15/2010 3 15 2010 18 640 522144 4818682 186 40
10:00:49 12/29/2012 12 29 2012 10 679 522280 4818682 186 40
18:00:54 2/25/2013 2 25 2013 18 679 521306 4818679 188 40
4:00:56 1/29/2009 1 29 2009 4 633 524660 4818691 78 40
18:00:56 2/23/2011 2 23 2011 18 642 523004 4818685 184 40
10:01:12 1/11/2012 1 11 2012 10 663 524202 4818689 123 39
10:00:54 12/24/2009 12 24 2009 10 640 521707 4818681 187 40
4:00:53 2/28/2011 2 28 2011 4 654 523052 4818685 184 40
20:00:53 2/13/2013 2 13 2013 20 680 523369 4818686 183 40
6:00:53 12/15/2013 12 15 2013 6 909 525276 4818693 81 40
18:00:52 3/30/2009 3 30 2009 18 644 522005 4818682 186 40
8:00:41 12/28/2009 12 28 2009 8 640 521663 4818681 187 40
16:00:50 1/29/2010 1 29 2010 16 647 522022 4818682 186 40
14:00:54 3/24/2010 3 24 2010 14 647 521004 4818679 189 40
2:00:31 3/19/2011 3 19 2011 2 663 522260 4818683 186 40
14:00:54 3/27/2012 3 27 2012 14 676 522264 4818683 186 40
8:00:23 12/13/2011 12 13 2011 8 658 526313 4818698 77 40
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12:00:54 1/8/2011 1 8 2011 12 654 524208 4818690 123 39
10:00:53 3/17/2010 3 17 2010 10 654 522193 4818683 186 40
16:00:47 11/28/2010 11 28 2010 16 653 521290 4818680 188 40
2:00:53 3/17/2009 3 17 2009 2 644 523202 4818687 184 40
18:00:41 12/23/2008 12 23 2008 18 633 524645 4818692 78 40
0:01:18 1/30/2010 1 30 2010 0 647 520642 4818678 190 17
2:00:42 2/25/2014 2 25 2014 2 918 524153 4818690 123 39
12:00:31 4/20/2009 4 20 2009 12 634 522121 4818683 186 40
14:00:41 2/24/2010 2 24 2010 14 640 524499 4818691 78 40
14:00:24 4/11/2013 4 11 2013 14 658 521704 4818682 187 40
8:00:47 3/18/2010 3 18 2010 8 641 521896 4818683 187 40
12:00:48 2/12/2012 2 12 2012 12 663 525982 4818697 80 40
10:00:47 3/14/2010 3 14 2010 10 640 521560 4818681 188 40
4:02:59 1/21/2012 1 21 2012 4 663 523422 4818688 183 40
8:00:15 1/23/2011 1 23 2011 8 642 525079 4818694 79 40
10:00:41 11/25/2010 11 25 2010 10 638 521766 4818682 187 40
14:00:47 1/22/2010 1 22 2010 14 638 522235 4818684 186 40
10:00:53 12/17/2008 12 17 2008 10 633 524183 4818691 123 39
6:00:53 2/28/2013 2 28 2013 6 666 523515 4818688 183 40
4:00:54 3/28/2012 3 28 2012 4 675 520819 4818679 189 40
10:00:14 1/26/2012 1 26 2012 10 666 524116 4818690 123 39
2:00:53 2/12/2012 2 12 2012 2 663 525816 4818697 80 40
18:00:15 3/31/2011 3 31 2011 18 662 523245 4818687 183 40
10:01:48 2/13/2011 2 13 2011 10 646 525978 4818698 80 40
6:01:18 12/28/2009 12 28 2009 6 640 521655 4818682 187 40
2:00:27 1/8/2011 1 8 2011 2 642 524744 4818693 78 40
10:01:23 2/21/2011 2 21 2011 10 655 521613 4818682 187 40
14:00:21 3/17/2009 3 17 2009 14 640 521890 4818683 187 40
14:00:33 3/16/2010 3 16 2010 14 643 521667 4818683 187 40
16:00:54 1/13/2013 1 13 2013 16 671 521261 4818681 188 40
6:00:44 4/23/2010 4 23 2010 6 652 525923 4818698 80 40
10:00:46 4/18/2011 4 18 2011 10 667 521140 4818681 189 40
8:00:53 3/14/2014 3 14 2014 8 679 521995 4818684 187 40
10:00:41 4/17/2012 4 17 2012 10 670 524064 4818691 123 39
22:00:53 12/8/2012 12 8 2012 22 670 524335 4818692 123 39
0:00:24 2/28/2010 2 28 2010 0 647 524644 4818693 78 40
12:00:56 12/29/2012 12 29 2012 12 679 522216 4818685 186 40
8:00:41 4/18/2011 4 18 2011 8 658 524738 4818694 78 40
18:00:47 3/2/2010 3 2 2010 18 639 521598 4818683 188 40
18:00:53 4/13/2011 4 13 2011 18 669 524631 4818693 78 40
14:00:53 3/27/2012 3 27 2012 14 670 522286 4818685 186 40
2:00:24 4/20/2011 4 20 2011 2 666 524881 4818694 79 40
16:00:55 3/26/2009 3 26 2009 16 633 521546 4818683 188 40
20:00:43 12/12/2012 12 12 2012 20 665 526260 4818700 77 40
16:00:48 3/30/2011 3 30 2011 16 662 523697 4818690 182 40
22:00:44 4/26/2013 4 26 2013 22 658 521550 4818683 188 40
12:00:42 12/24/2009 12 24 2009 12 640 521699 4818684 187 40
8:00:23 2/7/2013 2 7 2013 8 680 524526 4818693 78 40
0:00:54 3/28/2012 3 28 2012 0 675 520850 4818681 189 40
6:00:53 2/28/2010 2 28 2010 6 642 525426 4818697 81 40
2:00:50 3/28/2012 3 28 2012 2 675 520820 4818681 189 40
12:00:56 2/18/2010 2 18 2010 12 639 524337 4818693 123 39
4:00:54 3/19/2011 3 19 2011 4 663 522172 4818685 186 40
2:00:47 4/11/2009 4 11 2009 2 644 524716 4818694 78 40
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0:00:56 1/31/2009 1 31 2009 0 637 524207 4818693 123 39
4:00:54 4/11/2009 4 11 2009 4 644 524717 4818695 78 40
16:00:42 1/29/2010 1 29 2010 16 641 520905 4818682 189 40
14:01:03 2/12/2009 2 12 2009 14 634 524162 4818693 123 39
2:01:13 4/8/2012 4 8 2012 2 673 525490 4818697 81 40
12:00:23 1/8/2011 1 8 2011 12 801 524216 4818693 123 39
10:00:42 1/8/2011 1 8 2011 10 647 524253 4818693 123 39
12:00:44 3/20/2014 3 20 2014 12 909 521561 4818684 188 40
18:00:23 4/29/2013 4 29 2013 18 658 524262 4818693 123 39
0:00:51 2/25/2014 2 25 2014 0 918 524146 4818693 123 39
20:00:30 2/26/2014 2 26 2014 20 907 525054 4818696 79 40
12:00:54 3/16/2014 3 16 2014 12 914 521383 4818683 188 40
2:00:53 1/18/2014 1 18 2014 2 907 523553 4818691 183 40
0:00:42 4/18/2013 4 18 2013 0 658 525507 4818698 81 40
12:00:47 2/6/2013 2 6 2013 12 680 525080 4818696 79 40
4:00:13 1/14/2009 1 14 2009 4 633 522957 4818689 184 40
14:00:41 4/9/2011 4 9 2011 14 662 521963 4818685 187 40
18:00:46 2/18/2011 2 18 2011 18 646 523630 4818691 182 40
2:00:47 2/22/2010 2 22 2010 2 633 525140 4818697 79 40
0:00:44 11/25/2011 11 25 2011 0 662 522339 4818687 186 40
18:00:54 3/10/2011 3 10 2011 18 801 522943 4818689 184 40
14:00:48 2/12/2012 2 12 2012 14 663 525982 4818700 80 40
16:00:43 12/28/2009 12 28 2009 16 633 521788 4818685 187 40
14:00:50 3/12/2011 3 12 2011 14 654 521363 4818684 188 40
14:00:33 12/25/2013 12 25 2013 14 917 521291 4818684 188 40
2:00:54 3/13/2009 3 13 2009 2 643 522989 4818689 184 40
2:00:53 2/16/2012 2 16 2012 2 665 524830 4818696 79 40
18:00:43 3/12/2010 3 12 2010 18 638 521038 4818683 189 40
18:00:53 3/16/2014 3 16 2014 18 917 524121 4818693 123 39
8:00:44 2/13/2009 2 13 2009 8 634 523951 4818693 182 40
8:00:54 1/29/2009 1 29 2009 8 633 524661 4818695 78 40
8:00:41 1/2/2014 1 2 2014 8 909 523604 4818692 183 40
12:00:53 1/8/2011 1 8 2011 12 647 524274 4818694 123 39
0:00:56 2/7/2012 2 7 2012 0 665 524608 4818695 78 40
6:00:48 1/18/2014 1 18 2014 6 907 523556 4818691 183 40
16:00:43 12/19/2012 12 19 2012 16 658 521412 4818684 188 40
2:00:54 1/21/2012 1 21 2012 2 663 523432 4818691 183 40
12:00:42 1/11/2014 1 11 2014 12 908 523491 4818691 183 40
6:00:55 3/22/2014 3 22 2014 6 917 525367 4818698 81 40
18:00:50 3/25/2010 3 25 2010 18 650 524363 4818695 123 39
18:00:48 12/23/2008 12 23 2008 18 633 524386 4818695 123 39
22:00:44 11/25/2011 11 25 2011 22 667 523540 4818692 183 40
16:00:22 12/18/2008 12 18 2008 16 632 522077 4818687 186 40
8:00:54 1/1/2013 1 1 2013 8 680 522914 4818690 184 40
6:00:42 1/29/2009 1 29 2009 6 633 524653 4818696 78 40
2:00:56 3/16/2010 3 16 2010 2 640 522304 4818688 186 40
8:00:26 3/27/2013 3 27 2013 8 679 521533 4818685 188 40
18:00:47 3/23/2008 3 23 2008 18 632 522997 4818690 184 40
12:00:54 3/12/2014 3 12 2014 12 907 522002 4818687 186 40
6:00:54 12/28/2009 12 28 2009 6 647 520885 4818684 189 40
12:00:55 2/10/2013 2 10 2013 12 680 525195 4818699 79 40
14:00:47 2/6/2014 2 6 2014 14 908 524471 4818696 78 40
16:00:54 12/25/2009 12 25 2009 16 646 522348 4818689 186 40
14:00:54 2/12/2009 2 12 2009 14 637 524200 4818695 123 39
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2:00:55 2/20/2010 2 20 2010 2 639 525422 4818700 81 40
4:00:55 2/14/2013 2 14 2013 4 663 523439 4818692 183 40
10:00:31 4/11/2011 4 11 2011 10 664 522199 4818688 186 40
6:00:53 3/16/2010 3 16 2010 6 640 522304 4818689 186 40
16:00:47 12/28/2009 12 28 2009 16 639 521541 4818686 188 40
6:00:48 11/23/2011 11 23 2011 6 662 524356 4818696 123 39
18:00:49 12/22/2009 12 22 2009 18 647 522341 4818689 186 40
6:00:55 11/24/2011 11 24 2011 6 662 522239 4818688 186 40
12:00:15 3/29/2008 3 29 2008 12 636 521582 4818686 188 40
10:00:48 1/11/2014 1 11 2014 10 908 523491 4818693 183 40
6:00:53 12/7/2011 12 7 2011 6 667 524716 4818697 78 40
14:00:47 1/27/2010 1 27 2010 14 641 521683 4818687 187 40
18:01:23 2/13/2010 2 13 2010 18 640 523591 4818693 183 40
14:00:49 1/1/2009 1 1 2009 14 632 523992 4818695 182 40
0:00:42 1/20/2014 1 20 2014 0 909 523636 4818693 182 40
0:00:53 4/14/2010 4 14 2010 0 801 519835 4818681 191 40
4:00:48 4/10/2009 4 10 2009 4 635 522353 4818689 186 40
22:00:42 1/30/2009 1 30 2009 22 637 524204 4818695 123 39
14:01:05 2/5/2013 2 5 2013 14 675 524654 4818697 78 40
10:00:41 2/17/2013 2 17 2013 10 679 524832 4818698 79 40
4:00:26 12/7/2011 12 7 2011 4 658 524442 4818697 78 40
20:00:40 12/31/2012 12 31 2012 20 658 523428 4818693 183 40
22:00:50 1/10/2009 1 10 2009 22 632 522984 4818691 184 40
12:00:49 4/26/2008 4 26 2008 12 633 521474 4818687 188 40
22:00:50 2/27/2010 2 27 2010 22 647 524639 4818697 78 40
16:00:53 12/29/2012 12 29 2012 16 680 523414 4818693 183 40
14:00:47 1/7/2013 1 7 2013 14 679 521711 4818687 187 40
8:00:33 1/18/2014 1 18 2014 8 907 523556 4818694 183 40
8:00:48 4/29/2011 4 29 2011 8 669 522087 4818689 186 40
6:00:48 3/1/2013 3 1 2013 6 665 524090 4818696 123 39
2:00:21 1/29/2009 1 29 2009 2 637 526001 4818703 80 40
6:00:41 12/15/2013 12 15 2013 6 911 525525 4818701 81 40
0:01:12 4/27/2011 4 27 2011 0 666 526310 4818704 77 40
4:00:53 1/18/2014 1 18 2014 4 907 523557 4818694 183 40
18:00:48 3/22/2009 3 22 2009 18 647 523281 4818693 183 40
18:00:56 2/27/2010 2 27 2010 18 638 524782 4818699 78 40
6:00:42 3/4/2012 3 4 2012 6 665 523315 4818693 183 40
16:00:41 3/20/2009 3 20 2009 16 635 522295 4818690 186 40
14:00:57 2/9/2010 2 9 2010 14 647 522066 4818689 186 40
20:00:30 3/9/2014 3 9 2014 20 918 524387 4818697 123 39
6:00:48 1/15/2014 1 15 2014 6 907 523561 4818694 183 40
16:00:47 3/31/2009 3 31 2009 16 635 523482 4818694 183 40
12:00:53 3/6/2014 3 6 2014 12 907 521886 4818689 187 40
12:00:53 3/12/2010 3 12 2010 12 642 521533 4818688 188 40
18:00:48 3/24/2008 3 24 2008 18 635 523278 4818693 183 40
18:00:48 3/18/2010 3 18 2010 18 655 522036 4818689 186 40
10:00:50 4/9/2009 4 9 2009 10 637 522355 4818690 186 40
20:00:56 3/3/2012 3 3 2012 20 666 523065 4818693 184 40
20:00:50 3/7/2014 3 7 2014 20 907 522022 4818689 186 40
20:00:24 2/22/2012 2 22 2012 20 658 523082 4818693 184 40
22:01:06 2/19/2010 2 19 2010 22 639 525423 4818701 81 40
0:00:48 12/28/2009 12 28 2009 0 641 520916 4818686 189 40
8:00:47 11/24/2011 11 24 2011 8 662 521910 4818689 187 40
18:00:48 3/15/2009 3 15 2009 18 633 523433 4818694 183 40
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16:00:47 2/24/2010 2 24 2010 16 646 525006 4818700 79 40
4:00:54 2/7/2010 2 7 2010 4 633 525343 4818701 81 40
22:00:44 2/22/2012 2 22 2012 22 658 523078 4818693 184 40
18:00:51 4/25/2008 4 25 2008 18 634 522002 4818690 187 40
16:00:55 1/14/2010 1 14 2010 16 646 522121 4818690 186 40
14:00:55 3/2/2014 3 2 2014 14 916 523248 4818694 183 40
12:00:56 4/4/2011 4 4 2011 12 641 522276 4818691 186 40
12:00:33 1/31/2010 1 31 2010 12 640 522059 4818690 186 40
10:00:55 3/16/2010 3 16 2010 10 656 521749 4818689 187 40
18:00:53 1/4/2010 1 4 2010 18 643 522972 4818693 184 40
4:00:23 11/25/2010 11 25 2010 4 643 525384 4818702 81 40
2:00:56 3/12/2014 3 12 2014 2 908 526127 4818705 77 40
10:00:38 2/10/2014 2 10 2014 10 907 524564 4818699 78 40
14:00:23 12/28/2009 12 28 2009 14 643 521702 4818689 187 40
10:00:54 12/31/2008 12 31 2008 10 635 522187 4818691 186 40
4:00:50 1/15/2014 1 15 2014 4 907 523541 4818696 183 40
22:00:44 12/27/2008 12 27 2008 22 637 523988 4818697 182 40
10:00:14 4/22/2008 4 22 2008 10 636 521572 4818689 188 40
4:00:39 3/16/2010 3 16 2010 4 640 522306 4818691 186 40
2:01:54 5/5/2010 5 5 2010 2 651 525490 4818703 81 40
14:00:47 12/29/2012 12 29 2012 14 680 523414 4818695 183 40
0:00:26 1/18/2014 1 18 2014 0 907 523558 4818696 183 40
8:00:53 3/20/2011 3 20 2011 8 665 522030 4818691 186 40
18:00:23 2/7/2010 2 7 2010 18 633 525332 4818702 81 40
2:00:33 1/15/2014 1 15 2014 2 907 523541 4818696 183 40
22:00:36 3/3/2012 3 3 2012 22 666 523061 4818694 184 40
2:00:42 3/13/2012 3 13 2012 2 666 521593 4818689 188 40
2:00:16 4/7/2009 4 7 2009 2 641 521904 4818690 187 40
16:00:55 2/4/2013 2 4 2013 16 675 523550 4818696 183 40
22:01:02 1/4/2010 1 4 2010 22 643 522976 4818694 184 40
8:01:17 4/7/2010 4 7 2010 8 641 524185 4818698 123 39
14:00:49 2/13/2011 2 13 2011 14 642 526001 4818705 80 40
18:00:20 12/27/2008 12 27 2008 18 637 523990 4818698 182 40
4:00:23 4/15/2011 4 15 2011 4 658 524946 4818701 79 40
0:00:43 3/17/2009 3 17 2009 0 645 523309 4818695 183 40
4:00:54 3/4/2012 3 4 2012 4 665 523312 4818695 183 40
12:00:55 3/16/2010 3 16 2010 12 643 521664 4818690 187 40
22:01:23 12/11/2010 12 11 2010 22 638 523985 4818698 182 40
2:00:41 11/29/2012 11 29 2012 2 670 524882 4818701 79 40
8:00:27 3/26/2010 3 26 2010 8 650 524280 4818699 123 39
2:00:51 4/3/2012 4 3 2012 2 679 524707 4818701 78 40
2:00:50 1/23/2011 1 23 2011 2 642 525111 4818702 79 40
6:00:48 2/28/2011 2 28 2011 6 654 523061 4818695 184 40
12:00:47 1/29/2009 1 29 2009 12 637 524673 4818701 78 40
10:00:30 4/19/2012 4 19 2012 10 677 524303 4818699 123 39
6:00:53 4/15/2011 4 15 2011 6 664 525057 4818702 79 40
16:01:15 12/21/2010 12 21 2010 16 646 521732 4818691 187 40
20:00:54 3/25/2014 3 25 2014 20 917 521320 4818689 188 40
16:00:53 3/16/2010 3 16 2010 16 801 521898 4818691 187 40
10:00:48 12/31/2010 12 31 2010 10 639 523518 4818697 183 40
16:00:35 3/15/2009 3 15 2009 16 645 523606 4818697 183 40
4:00:58 2/13/2014 2 13 2014 4 918 525532 4818704 81 40
18:00:25 12/8/2010 12 8 2010 18 647 523584 4818697 183 40
22:00:54 2/16/2010 2 16 2010 22 639 523530 4818697 183 40
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4:00:48 2/22/2010 2 22 2010 4 633 525139 4818703 79 40
18:00:27 3/16/2014 3 16 2014 18 916 524209 4818700 123 39
18:01:09 4/9/2012 4 9 2012 18 677 524540 4818701 78 40
4:00:42 12/27/2012 12 27 2012 4 658 521683 4818691 187 40
12:00:54 4/25/2014 4 25 2014 12 917 522279 4818693 186 40
6:00:50 1/7/2012 1 7 2012 6 658 524303 4818700 123 39
22:00:24 3/30/2010 3 30 2010 22 746 526956 4818710 74 40
12:01:02 2/13/2010 2 13 2010 12 640 524366 4818700 123 39
2:00:53 11/25/2011 11 25 2011 2 662 522337 4818694 186 40
18:00:48 3/23/2010 3 23 2010 18 657 520897 4818689 189 40
2:00:50 1/14/2011 1 14 2011 2 655 523295 4818697 183 40
4:00:42 4/15/2011 4 15 2011 4 665 524957 4818703 79 40
8:00:41 4/8/2009 4 8 2009 8 646 522077 4818693 186 40
10:00:42 12/16/2011 12 16 2011 10 659 524340 4818700 123 39
22:00:47 2/7/2010 2 7 2010 22 633 525331 4818704 81 40
12:00:48 2/13/2011 2 13 2011 12 646 525889 4818706 80 40
6:00:55 2/8/2011 2 8 2011 6 642 525402 4818705 81 40
18:00:24 4/16/2008 4 16 2008 18 633 520672 4818688 190 17
0:00:41 11/26/2011 11 26 2011 0 665 524296 4818701 123 39
18:01:12 2/27/2010 2 27 2010 18 647 524636 4818702 78 40
4:00:44 2/15/2010 2 15 2010 4 633 524084 4818700 123 39
22:00:26 3/31/2011 3 31 2011 22 662 523364 4818697 183 40
6:00:53 4/11/2009 4 11 2009 6 644 524710 4818702 78 40
12:00:53 3/5/2009 3 5 2009 12 633 521914 4818693 187 40
12:00:27 2/14/2010 2 14 2010 12 633 524023 4818700 123 39
18:01:23 3/25/2010 3 25 2010 18 643 524261 4818701 123 39
6:00:41 3/19/2009 3 19 2009 6 638 521689 4818692 187 40
18:01:11 2/13/2011 2 13 2011 18 639 525647 4818706 80 40
16:00:48 3/17/2011 3 17 2011 16 655 522248 4818694 186 40
6:00:56 1/23/2011 1 23 2011 6 642 525109 4818704 79 40
16:00:47 1/22/2010 1 22 2010 16 646 522113 4818693 186 40
18:00:54 3/22/2010 3 22 2010 18 642 524490 4818702 78 40
12:00:48 1/12/2011 1 12 2011 12 655 524304 4818701 123 39
18:00:49 4/13/2011 4 13 2011 18 801 520953 4818690 189 40
4:00:56 1/14/2014 1 14 2014 4 916 523079 4818697 184 40
22:00:41 12/31/2012 12 31 2012 22 658 523424 4818698 183 40
6:00:48 2/2/2011 2 2 2011 6 639 523956 4818700 182 40
22:00:55 3/19/2013 3 19 2013 22 663 520970 4818690 189 40
14:00:55 12/28/2012 12 28 2012 14 658 521792 4818693 187 40
10:00:42 4/17/2008 4 17 2008 10 633 521422 4818691 188 40
10:01:13 1/18/2011 1 18 2011 10 641 521735 4818692 187 40
16:00:40 3/18/2008 3 18 2008 16 631 523408 4818698 183 40
2:00:47 4/5/2012 4 5 2012 2 671 521041 4818690 189 40
14:00:54 11/29/2013 11 29 2013 14 914 521335 4818691 188 40
6:01:12 1/1/2013 1 1 2013 6 680 522916 4818696 184 40
2:00:47 12/17/2011 12 17 2011 2 650 524308 4818701 123 39
12:00:53 3/29/2011 3 29 2011 12 655 522383 4818695 186 40
8:00:48 3/27/2012 3 27 2012 8 666 521893 4818693 187 40
8:00:23 3/3/2009 3 3 2009 8 637 524408 4818702 78 40
10:00:56 12/24/2010 12 24 2010 10 639 525506 4818706 81 40
0:00:48 2/15/2010 2 15 2010 0 638 523563 4818699 183 40
12:00:47 2/14/2010 2 14 2010 12 643 524123 4818701 123 39
20:00:47 12/9/2013 12 9 2013 20 917 525397 4818706 81 40
4:00:57 4/5/2012 4 5 2012 4 671 521041 4818691 189 40
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18:00:55 2/19/2010 2 19 2010 18 639 525422 4818706 81 40
16:00:48 1/7/2013 1 7 2013 16 679 521719 4818693 187 40
0:00:29 4/7/2014 4 7 2014 0 907 521980 4818694 187 40
14:00:53 1/19/2013 1 19 2013 14 680 521664 4818693 187 40
14:00:50 12/31/2008 12 31 2008 14 635 522189 4818695 186 40
18:01:05 12/27/2009 12 27 2009 18 647 520984 4818691 189 40
14:00:50 1/31/2010 1 31 2010 14 640 522037 4818695 186 40
8:00:49 3/27/2014 3 27 2014 8 679 521721 4818694 187 40
18:01:12 1/17/2011 1 17 2011 18 642 523804 4818701 182 40
6:00:41 2/27/2013 2 27 2013 6 663 523931 4818701 182 40
22:00:42 4/26/2011 4 26 2011 22 666 526309 4818710 77 40
6:00:54 2/7/2010 2 7 2010 6 633 525345 4818707 81 40
22:00:23 4/15/2012 4 15 2012 22 658 524062 4818702 123 39
16:00:31 3/14/2012 3 14 2012 16 666 523192 4818699 184 40
16:00:41 2/14/2010 2 14 2010 16 640 523548 4818700 183 40
4:00:42 3/25/2013 3 25 2013 4 679 520859 4818691 189 40
22:00:56 1/17/2014 1 17 2014 22 907 523553 4818700 183 40
6:00:47 4/15/2011 4 15 2011 6 658 524950 4818705 79 40
10:00:19 1/31/2011 1 31 2011 10 650 524677 4818704 78 40
22:00:53 4/9/2012 4 9 2012 22 671 524472 4818704 78 40
4:00:54 12/24/2013 12 24 2013 4 918 526931 4818713 74 40
12:00:54 2/13/2014 2 13 2014 12 907 525741 4818708 80 40
8:00:20 2/7/2010 2 7 2010 8 633 525210 4818706 79 40
16:00:42 12/25/2013 12 25 2013 16 917 521288 4818693 188 40
16:00:53 2/4/2011 2 4 2011 16 639 525710 4818709 80 40
4:00:23 1/23/2011 1 23 2011 4 642 525107 4818706 79 40
18:00:41 3/31/2009 3 31 2009 18 648 523685 4818701 182 40
22:00:41 3/22/2008 3 22 2008 22 631 522965 4818699 184 40
4:00:41 2/2/2011 2 2 2011 4 639 523951 4818702 182 40
8:01:18 4/29/2011 4 29 2011 8 655 522084 4818696 186 40
10:01:11 2/15/2012 2 15 2012 10 663 525304 4818707 81 40
0:00:56 12/8/2011 12 8 2011 0 801 524331 4818704 123 39
18:00:55 3/31/2012 3 31 2012 18 681 520885 4818692 189 40
0:00:53 12/18/2009 12 18 2009 0 640 524896 4818706 79 40
2:01:11 3/6/2010 3 6 2010 2 639 524718 4818705 78 40
6:00:41 4/5/2012 4 5 2012 6 671 521037 4818693 189 40
16:00:44 1/13/2009 1 13 2009 16 634 524048 4818703 123 39
0:00:53 4/16/2011 4 16 2011 0 661 520902 4818692 189 40
4:00:47 12/9/2012 12 9 2012 4 675 524767 4818706 78 40
10:01:25 2/7/2014 2 7 2014 10 908 524829 4818706 79 40
10:00:43 3/29/2008 3 29 2008 10 635 521483 4818694 188 40
18:00:26 4/7/2009 4 7 2009 18 646 520933 4818693 189 40
6:00:54 4/15/2011 4 15 2011 6 665 524954 4818706 79 40
6:00:20 1/18/2009 1 18 2009 6 632 520690 4818692 190 17
4:00:48 4/17/2009 4 17 2009 4 644 524510 4818705 78 40
12:00:55 1/4/2014 1 4 2014 12 909 524278 4818704 123 39
2:01:12 4/23/2012 4 23 2012 2 672 521090 4818693 189 40
14:00:14 4/12/2009 4 12 2009 14 641 521351 4818694 188 40
8:00:43 12/16/2011 12 16 2011 8 659 524344 4818704 123 39
16:00:41 3/26/2012 3 26 2012 16 671 521985 4818696 187 40
2:00:57 4/17/2009 4 17 2009 2 644 524507 4818705 78 40
4:00:53 3/19/2009 3 19 2009 4 638 521689 4818696 187 40
16:01:42 12/30/2009 12 30 2009 16 644 522282 4818698 186 40
18:01:13 2/25/2010 2 25 2010 18 643 525189 4818708 79 40
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8:00:47 12/19/2010 12 19 2010 8 801 523574 4818702 183 40
18:00:53 1/25/2010 1 25 2010 18 643 523767 4818703 182 40
22:00:55 4/20/2011 4 20 2011 22 666 525903 4818711 80 40
16:00:41 1/26/2012 1 26 2012 16 666 524237 4818705 123 39
16:00:55 1/27/2010 1 27 2010 16 638 521592 4818696 188 40
2:00:39 4/9/2012 4 9 2012 2 673 524294 4818705 123 39
16:00:24 1/31/2010 1 31 2010 16 640 522027 4818697 186 40
18:00:48 2/17/2013 2 17 2013 18 663 523513 4818702 183 40
6:00:50 3/22/2011 3 22 2011 6 658 524857 4818707 79 40
12:00:47 11/22/2008 11 22 2008 12 634 521678 4818696 187 40
22:01:37 3/27/2012 3 27 2012 22 675 520920 4818694 189 40
2:00:10 12/20/2008 12 20 2008 2 634 525540 4818710 81 40
22:00:41 3/31/2011 3 31 2011 22 663 523365 4818702 183 40
0:00:49 4/10/2012 4 10 2012 0 671 524476 4818706 78 40
2:00:47 2/13/2014 2 13 2014 2 918 525535 4818710 81 40
14:00:53 1/13/2009 1 13 2009 14 634 524072 4818705 123 39
16:00:23 3/30/2011 3 30 2011 16 663 524519 4818706 78 40
18:00:53 3/18/2008 3 18 2008 18 636 523236 4818702 183 40
6:00:42 4/30/2008 4 30 2008 6 634 523768 4818704 182 40
8:00:48 12/26/2010 12 26 2010 8 650 523598 4818703 183 40
12:00:42 12/21/2008 12 21 2008 12 635 525440 4818710 81 40
20:01:23 1/23/2014 1 23 2014 20 907 523726 4818704 182 40
4:00:54 4/15/2011 4 15 2011 4 664 525064 4818709 79 40
10:00:54 3/25/2013 3 25 2013 10 677 521463 4818696 188 40
22:00:42 2/6/2012 2 6 2012 22 665 524546 4818707 78 40
14:01:12 2/6/2012 2 6 2012 14 665 524578 4818707 78 40
14:00:45 2/5/2013 2 5 2013 14 679 524620 4818707 78 40
16:00:55 2/3/2012 2 3 2012 16 665 524583 4818707 78 40
22:00:55 4/8/2012 4 8 2012 22 676 524493 4818707 78 40
18:00:54 3/1/2011 3 1 2011 18 801 523077 4818702 184 40
18:00:40 4/3/2011 4 3 2011 18 669 524765 4818708 78 40
8:00:51 2/7/2013 2 7 2013 8 675 524550 4818707 78 40
20:00:47 1/17/2014 1 17 2014 20 907 523555 4818704 183 40
8:00:54 2/11/2014 2 11 2014 8 918 524239 4818706 123 39
2:00:23 4/16/2012 4 16 2012 2 658 524061 4818705 123 39
10:00:41 1/3/2009 1 3 2009 10 632 523957 4818705 182 40
14:00:55 1/26/2012 1 26 2012 14 666 524237 4818706 123 39
14:00:47 4/2/2009 4 2 2009 14 646 521533 4818697 188 40
2:00:43 5/17/2011 5 17 2011 2 664 524693 4818708 78 40
4:00:42 3/26/2008 3 26 2008 4 636 523545 4818704 183 40
10:00:48 1/13/2009 1 13 2009 10 634 524074 4818706 123 39
0:00:53 2/16/2012 2 16 2012 0 665 524829 4818709 79 40
22:00:24 4/12/2013 4 12 2013 22 677 521571 4818697 188 40
4:00:49 3/2/2013 3 2 2013 4 658 524391 4818707 123 39
8:00:55 2/16/2012 2 16 2012 8 665 525446 4818711 81 40
8:00:54 12/28/2012 12 28 2012 8 665 522007 4818699 186 40
18:00:54 11/17/2010 11 17 2010 18 650 521773 4818698 187 40
8:00:50 12/19/2013 12 19 2013 8 907 525447 4818711 81 40
12:00:47 2/10/2009 2 10 2009 12 633 524364 4818707 123 39
12:00:56 2/5/2014 2 5 2014 12 907 524339 4818707 123 39
4:00:55 4/23/2010 4 23 2010 4 746 526142 4818714 77 40
6:00:53 12/27/2012 12 27 2012 6 679 522262 4818700 186 40
10:00:53 2/12/2009 2 12 2009 10 634 525357 4818711 81 40
2:00:48 3/20/2013 3 20 2013 2 663 520966 4818696 189 40
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18:00:53 3/13/2009 3 13 2009 18 642 523517 4818705 183 40
22:00:42 4/15/2011 4 15 2011 22 661 520896 4818696 189 40
18:00:57 1/20/2010 1 20 2010 18 640 525240 4818711 81 40
16:00:56 2/24/2010 2 24 2010 16 639 524954 4818710 79 40
14:00:36 3/11/2014 3 11 2014 14 907 522060 4818700 186 40
10:00:54 4/29/2011 4 29 2011 10 650 521987 4818700 187 40
6:00:48 1/24/2014 1 24 2014 6 907 523654 4818705 182 40
0:00:41 4/15/2013 4 15 2013 0 677 520894 4818696 189 40
0:00:54 12/9/2013 12 9 2013 0 917 524822 4818710 79 40
14:00:42 2/24/2010 2 24 2010 14 639 524958 4818710 79 40
12:00:53 2/23/2010 2 23 2010 12 639 526119 4818715 77 40
10:00:54 3/13/2009 3 13 2009 10 639 521617 4818699 187 40
6:00:47 3/26/2008 3 26 2008 6 636 523553 4818705 183 40
16:00:42 1/18/2013 1 18 2013 16 679 521706 4818699 187 40
0:00:53 3/20/2013 3 20 2013 0 663 520969 4818697 189 40
8:00:55 12/27/2012 12 27 2012 8 679 522262 4818701 186 40
8:00:46 1/2/2013 1 2 2013 8 663 523076 4818704 184 40
6:00:55 3/28/2012 3 28 2012 6 675 520825 4818697 189 40
22:00:25 3/23/2008 3 23 2008 22 635 523045 4818704 184 40
6:00:56 4/17/2009 4 17 2009 6 644 524510 4818709 78 40
10:00:36 4/7/2012 4 7 2012 10 670 526175 4818715 77 40
4:00:54 4/15/2011 4 15 2011 4 655 524984 4818711 79 40
10:00:54 1/12/2013 1 12 2013 10 663 524084 4818708 123 39
0:00:21 4/11/2009 4 11 2009 0 645 526113 4818715 77 40
14:00:47 3/16/2013 3 16 2013 14 677 521428 4818699 188 40
10:00:57 1/31/2010 1 31 2010 10 640 522053 4818701 186 40
18:00:54 3/28/2013 3 28 2013 18 671 521375 4818699 188 40
0:00:42 4/16/2012 4 16 2012 0 658 524065 4818708 123 39
18:00:42 12/29/2009 12 29 2009 18 644 523203 4818705 184 40
18:00:41 2/14/2010 2 14 2010 18 638 523562 4818706 183 40
6:00:54 12/6/2012 12 6 2012 6 675 524425 4818709 78 40
6:00:54 2/7/2012 2 7 2012 6 665 524671 4818710 78 40
12:00:27 3/15/2010 3 15 2010 12 641 521890 4818701 187 40
2:00:50 1/4/2010 1 4 2010 2 639 524703 4818711 78 40
16:01:12 12/27/2012 12 27 2012 16 675 521662 4818700 187 40
14:01:24 1/10/2011 1 10 2011 14 642 524347 4818709 123 39
22:00:43 4/23/2010 4 23 2010 22 640 525651 4818714 80 40
6:00:55 4/3/2010 4 3 2010 6 639 525578 4818714 81 40
2:00:23 4/9/2012 4 9 2012 2 670 524378 4818710 123 39
8:01:48 4/22/2008 4 22 2008 8 636 521569 4818700 188 40
8:00:52 3/1/2013 3 1 2013 8 665 524093 4818709 123 39
6:00:25 12/10/2011 12 10 2011 6 658 524330 4818710 123 39
2:00:43 12/27/2012 12 27 2012 2 658 521691 4818701 187 40
10:00:24 12/9/2008 12 9 2008 10 633 524251 4818709 123 39
18:00:54 4/9/2012 4 9 2012 18 675 524666 4818711 78 40
2:00:25 5/9/2011 5 9 2011 2 666 524170 4818709 123 39
8:00:28 11/27/2010 11 27 2010 8 641 521426 4818700 188 40
2:00:27 1/16/2011 1 16 2011 2 647 523056 4818705 184 40
4:00:53 3/1/2014 3 1 2014 4 908 525220 4818713 81 40
8:00:42 1/8/2014 1 8 2014 8 911 525206 4818713 79 40
0:00:43 3/24/2008 3 24 2008 0 635 523045 4818705 184 40
22:00:53 2/14/2010 2 14 2010 22 638 523560 4818707 183 40
10:00:42 4/21/2009 4 21 2009 10 646 522390 4818703 186 40
6:00:53 4/15/2011 4 15 2011 6 655 524978 4818713 79 40
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16:01:57 1/4/2013 1 4 2013 16 675 524441 4818711 78 40
4:00:59 2/15/2014 2 15 2014 4 907 526655 4818719 76 40
12:00:54 2/13/2011 2 13 2011 12 642 526055 4818717 77 40
10:00:12 12/22/2008 12 22 2008 10 634 524251 4818710 123 39
18:01:00 4/20/2014 4 20 2014 18 907 522209 4818703 186 40
16:00:54 3/17/2009 3 17 2009 16 643 523119 4818706 184 40
18:00:23 3/6/2009 3 6 2009 18 637 523944 4818709 182 40
22:00:42 2/24/2014 2 24 2014 22 918 524159 4818710 123 39
20:00:48 12/27/2012 12 27 2012 20 658 521588 4818701 188 40
6:01:47 12/8/2011 12 8 2011 6 801 524284 4818711 123 39
12:00:42 4/9/2011 4 9 2011 12 663 521773 4818702 187 40
4:00:53 2/7/2012 2 7 2012 4 665 524669 4818712 78 40
0:00:48 2/13/2014 2 13 2014 0 918 525541 4818715 81 40
4:00:23 1/4/2010 1 4 2010 4 639 524703 4818712 78 40
0:00:55 3/24/2010 3 24 2010 0 656 520881 4818699 189 40
8:00:47 4/6/2009 4 6 2009 8 647 521598 4818702 188 40
6:00:54 12/28/2009 12 28 2009 6 641 520910 4818700 189 40
22:00:49 2/5/2009 2 5 2009 22 633 525083 4818714 79 40
0:00:44 4/9/2012 4 9 2012 0 676 524500 4818712 78 40
2:00:53 2/8/2011 2 8 2011 2 657 523333 4818708 183 40
12:00:47 4/1/2010 4 1 2010 12 655 524911 4818713 79 40
0:00:56 1/16/2011 1 16 2011 0 647 523054 4818707 184 40
6:00:43 1/31/2010 1 31 2010 6 643 523127 4818707 184 40
8:00:44 1/18/2009 1 18 2009 8 632 520696 4818699 190 17
4:00:53 4/15/2011 4 15 2011 4 669 524988 4818714 79 40
4:01:19 3/12/2009 3 12 2009 4 633 522266 4818704 186 40
6:00:54 12/19/2010 12 19 2010 6 801 523574 4818709 183 40
16:00:54 3/12/2010 3 12 2010 16 642 521543 4818702 188 40
14:00:44 2/12/2010 2 12 2010 14 638 524307 4818711 123 39
12:00:48 2/25/2010 2 25 2010 12 643 525357 4818715 81 40
18:00:47 1/2/2013 1 2 2013 18 675 524777 4818713 78 40
4:00:55 1/22/2014 1 22 2014 4 916 523971 4818710 182 40
10:00:53 5/15/2011 5 15 2011 10 657 521821 4818703 187 40
16:00:32 1/30/2010 1 30 2010 16 638 521861 4818703 187 40
2:00:48 12/30/2012 12 30 2012 2 665 522875 4818707 184 40
12:00:29 2/9/2014 2 9 2014 12 907 524761 4818713 78 40
16:00:42 1/11/2013 1 11 2013 16 679 523989 4818711 182 40
18:00:33 3/23/2011 3 23 2011 18 663 523081 4818707 184 40
18:00:53 2/23/2010 2 23 2010 18 640 523976 4818711 182 40
18:00:50 1/13/2011 1 13 2011 18 647 523315 4818709 183 40
16:00:36 1/2/2011 1 2 2011 16 642 523781 4818710 182 40
0:00:54 12/17/2011 12 17 2011 0 650 524351 4818712 123 39
10:00:55 2/2/2013 2 2 2013 10 679 524565 4818713 78 40
8:00:55 12/21/2011 12 21 2011 8 650 525779 4818718 80 40
22:00:24 12/27/2012 12 27 2012 22 658 521587 4818703 188 40
18:00:53 4/24/2014 4 24 2014 18 909 523943 4818711 182 40
8:00:54 2/7/2012 2 7 2012 8 665 524673 4818714 78 40
12:00:23 1/13/2009 1 13 2009 12 634 524074 4818712 123 39
18:00:54 4/18/2014 4 18 2014 18 909 524534 4818713 78 40
2:00:53 3/23/2011 3 23 2011 2 650 523554 4818710 183 40
8:01:42 12/14/2012 12 14 2012 8 677 523232 4818709 183 40
2:00:44 3/19/2009 3 19 2009 2 638 521681 4818704 187 40
0:00:42 3/10/2014 3 10 2014 0 918 524389 4818713 123 39
6:00:54 4/15/2011 4 15 2011 6 669 524986 4818715 79 40
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18:00:49 3/27/2014 3 27 2014 18 918 526622 4818722 76 40
16:00:55 1/11/2014 1 11 2014 16 909 523694 4818711 182 40
8:00:41 2/11/2013 2 11 2013 8 675 524160 4818712 123 39
4:00:43 2/11/2013 2 11 2013 4 675 524163 4818712 123 39
8:00:44 1/24/2014 1 24 2014 8 907 523660 4818711 182 40
8:00:56 2/27/2013 2 27 2013 8 663 523977 4818712 182 40
16:00:42 3/10/2011 3 10 2011 16 801 522962 4818708 184 40
6:00:48 2/11/2013 2 11 2013 6 675 524161 4818713 123 39
0:00:53 1/21/2010 1 21 2010 0 644 525604 4818718 81 40
12:00:50 3/1/2014 3 1 2014 12 916 521875 4818705 187 40
16:00:48 4/8/2014 4 8 2014 16 914 521531 4818704 188 40
0:00:55 4/18/2011 4 18 2011 0 667 520941 4818702 189 40
14:00:54 1/18/2013 1 18 2013 14 679 521706 4818704 187 40
22:00:53 2/7/2011 2 7 2011 22 657 523337 4818710 183 40
16:01:06 2/27/2013 2 27 2013 16 677 521334 4818703 188 40
4:02:10 4/2/2011 4 2 2011 4 650 522380 4818707 186 40
12:00:47 1/20/2013 1 20 2013 12 679 521755 4818705 187 40
4:00:47 1/19/2013 1 19 2013 4 680 521247 4818703 188 40
6:00:56 12/24/2009 12 24 2009 6 646 524361 4818714 123 39
12:00:39 1/26/2012 1 26 2012 12 666 524246 4818714 123 39
18:01:49 3/26/2009 3 26 2009 18 644 521666 4818705 187 40
8:00:47 2/1/2011 2 1 2011 8 642 524438 4818714 78 40
16:00:44 3/31/2009 3 31 2009 16 645 523709 4818712 182 40
14:00:51 1/4/2013 1 4 2013 14 665 524178 4818714 123 39
10:00:47 1/4/2014 1 4 2014 10 909 524277 4818714 123 39
10:01:32 2/13/2014 2 13 2014 10 918 525364 4818718 81 40
6:00:31 1/22/2014 1 22 2014 6 916 523975 4818713 182 40
6:00:53 3/19/2011 3 19 2011 6 663 522164 4818707 186 40
16:00:50 1/27/2010 1 27 2010 16 641 521672 4818705 187 40
12:00:50 1/21/2011 1 21 2011 12 650 524154 4818714 123 39
22:01:27 3/22/2011 3 22 2011 22 650 523559 4818712 183 40
8:00:47 2/2/2011 2 2 2011 8 639 523943 4818713 182 40
22:00:53 4/7/2009 4 7 2009 22 645 526219 4818722 77 40
12:00:19 2/11/2009 2 11 2009 12 633 525374 4818719 81 40
18:00:53 3/28/2009 3 28 2009 18 648 523240 4818711 183 40
22:00:31 4/17/2011 4 17 2011 22 667 520938 4818703 189 40
2:00:48 1/4/2010 1 4 2010 2 641 524557 4818716 78 40
6:00:48 1/19/2013 1 19 2013 6 680 521266 4818704 188 40
9:15:26 5/5/2011 5 5 2011 9 660 522065 4818707 186 40
8:00:54 1/19/2013 1 19 2013 8 680 521269 4818705 188 40
0:00:23 12/27/2009 12 27 2009 0 633 520908 4818703 189 40
22:00:47 12/11/2010 12 11 2010 22 655 524236 4818715 123 39
22:00:41 3/1/2011 3 1 2011 22 655 523088 4818711 184 40
18:00:54 4/5/2014 4 5 2014 18 913 523311 4818711 183 40
8:00:27 12/9/2012 12 9 2012 8 675 525051 4818718 79 40
14:00:50 4/9/2011 4 9 2011 14 665 521439 4818705 188 40
4:00:23 12/27/2008 12 27 2008 4 634 523954 4818714 182 40
16:00:53 2/21/2012 2 21 2012 16 663 526786 4818725 76 40
2:00:52 2/13/2013 2 13 2013 2 663 523115 4818711 184 40
0:00:36 2/8/2011 2 8 2011 0 657 523339 4818712 183 40
12:00:55 3/15/2011 3 15 2011 12 654 522155 4818708 186 40
2:01:11 3/24/2010 3 24 2010 2 656 520879 4818704 189 40
22:00:16 3/28/2009 3 28 2009 22 648 523231 4818712 183 40
4:00:23 1/5/2013 1 5 2013 4 675 524080 4818715 123 39
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18:00:54 3/5/2010 3 5 2010 18 638 525981 4818722 80 40
14:00:34 1/4/2009 1 4 2009 14 637 521253 4818705 188 40
14:00:42 3/12/2010 3 12 2010 14 642 521543 4818706 188 40
22:01:12 12/27/2009 12 27 2009 22 638 521719 4818707 187 40
2:00:55 4/20/2011 4 20 2011 2 669 524938 4818718 79 40
14:00:42 12/26/2013 12 26 2013 14 914 521146 4818705 189 40
16:00:41 3/9/2012 3 9 2012 16 658 522253 4818709 186 40
0:00:43 3/2/2011 3 2 2011 0 655 523084 4818712 184 40
0:00:17 2/24/2010 2 24 2010 0 633 523542 4818713 183 40
8:00:54 1/5/2013 1 5 2013 8 675 524077 4818715 123 39
12:00:56 4/7/2012 4 7 2012 12 676 525956 4818722 80 40
6:01:10 12/21/2011 12 21 2011 6 650 525772 4818722 80 40
18:00:52 2/26/2013 2 26 2013 18 679 521235 4818706 188 40
6:00:55 1/5/2013 1 5 2013 6 675 524081 4818716 123 39
16:00:55 2/13/2010 2 13 2010 16 639 523951 4818715 182 40
0:00:41 4/9/2012 4 9 2012 0 671 524601 4818718 78 40
16:00:42 2/17/2014 2 17 2014 16 679 521919 4818708 187 40
20:00:26 3/2/2014 3 2 2014 20 913 526910 4818727 74 40
4:00:48 1/25/2010 1 25 2010 4 642 525570 4818721 81 40
6:00:53 3/1/2014 3 1 2014 6 908 525221 4818720 81 40
18:00:56 2/10/2010 2 10 2010 18 647 522982 4818712 184 40
16:00:56 2/15/2012 2 15 2012 16 663 525219 4818720 81 40
14:00:44 1/14/2013 1 14 2013 14 677 521810 4818708 187 40
14:00:54 2/12/2010 2 12 2010 14 647 524421 4818717 78 40
22:00:44 3/23/2011 3 23 2011 22 663 523079 4818713 184 40
22:01:10 4/22/2012 4 22 2012 22 672 521082 4818706 189 40
22:00:50 3/28/2009 3 28 2009 22 645 523698 4818715 182 40
18:00:41 11/30/2010 11 30 2010 18 646 521049 4818706 189 40
16:01:03 11/30/2010 11 30 2010 16 655 520860 4818706 189 40
20:00:53 2/4/2013 2 4 2013 20 679 523297 4818714 183 40
0:00:48 1/1/2013 1 1 2013 0 671 521710 4818708 187 40
12:00:42 12/16/2011 12 16 2011 12 650 524335 4818717 123 39
18:00:54 12/31/2012 12 31 2012 18 677 521284 4818707 188 40
18:00:24 2/27/2012 2 27 2012 18 666 523552 4818715 183 40
12:00:55 3/31/2012 3 31 2012 12 681 521353 4818708 188 40
22:00:43 3/23/2008 3 23 2008 22 632 522980 4818713 184 40
8:00:54 4/4/2014 4 4 2014 8 917 524343 4818718 123 39
14:00:47 3/15/2010 3 15 2010 14 641 521895 4818709 187 40
2:00:47 1/18/2011 1 18 2011 2 801 523585 4818715 183 40
4:00:43 11/22/2013 11 22 2013 4 909 525557 4818722 81 40
0:00:42 12/27/2012 12 27 2012 0 658 521687 4818709 187 40
14:00:38 4/7/2012 4 7 2012 14 676 525956 4818724 80 40
18:00:47 2/9/2011 2 9 2011 18 639 523390 4818715 183 40
18:00:44 1/1/2011 1 1 2011 18 646 521444 4818708 188 40
10:00:24 1/18/2011 1 18 2011 10 646 521862 4818710 187 40
8:00:54 12/24/2013 12 24 2013 8 918 526966 4818728 74 40
2:00:47 2/5/2011 2 5 2011 2 639 525416 4818722 81 40
18:00:50 2/15/2009 2 15 2009 18 637 526224 4818725 77 40
6:00:55 1/5/2013 1 5 2013 6 665 524084 4818717 123 39
12:00:47 1/16/2011 1 16 2011 12 642 524328 4818718 123 39
22:00:54 4/4/2012 4 4 2012 22 663 520861 4818707 189 40
18:00:53 3/22/2009 3 22 2009 18 643 523607 4818716 183 40
4:00:49 1/22/2012 1 22 2012 4 663 523918 4818717 182 40
18:00:58 11/26/2010 11 26 2010 18 653 526334 4818726 77 40
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0:00:49 3/29/2009 3 29 2009 0 645 523697 4818716 182 40
0:00:48 3/24/2008 3 24 2008 0 632 522979 4818714 184 40
4:00:45 1/5/2013 1 5 2013 4 665 524079 4818717 123 39
16:00:28 12/26/2013 12 26 2013 16 914 521149 4818708 189 40
10:01:09 1/20/2013 1 20 2013 10 679 521762 4818710 187 40
10:00:48 12/7/2010 12 7 2010 10 654 521949 4818710 187 40
4:01:55 4/17/2009 4 17 2009 4 641 525489 4818723 81 40
18:00:53 3/23/2010 3 23 2010 18 656 521004 4818707 189 40
2:00:56 1/27/2010 1 27 2010 2 640 521484 4818709 188 40
10:00:42 4/12/2012 4 12 2012 10 670 525812 4818724 80 40
6:00:50 12/27/2008 12 27 2008 6 634 523959 4818717 182 40
2:00:53 11/24/2010 11 24 2010 2 639 525249 4818722 81 40
8:00:47 1/5/2013 1 5 2013 8 665 524076 4818718 123 39
0:00:15 2/24/2014 2 24 2014 0 918 523946 4818718 182 40
18:00:53 3/31/2009 3 31 2009 18 648 523689 4818717 182 40
4:01:06 2/26/2010 2 26 2010 4 638 525194 4818722 79 40
18:00:47 3/13/2010 3 13 2010 18 647 524153 4818719 123 39
4:00:38 3/22/2011 3 22 2011 4 654 524965 4818722 79 40
2:00:42 4/15/2013 4 15 2013 2 658 520848 4818708 189 40
10:00:49 12/30/2013 12 30 2013 10 909 523582 4818717 183 40
2:00:48 3/23/2011 3 23 2011 2 667 523503 4818716 183 40
2:00:48 2/24/2011 2 24 2011 2 654 522031 4818711 186 40
18:00:49 2/17/2010 2 17 2010 18 639 525489 4818724 81 40
16:00:53 4/5/2011 4 5 2011 16 647 521470 4818710 188 40
20:00:21 12/19/2013 12 19 2013 20 909 524957 4818722 79 40
16:00:48 3/16/2013 3 16 2013 16 677 521415 4818710 188 40
10:00:50 4/21/2009 4 21 2009 10 639 522295 4818712 186 40
16:00:55 4/9/2011 4 9 2011 16 654 521600 4818710 187 40
4:00:53 11/25/2010 11 25 2010 4 654 523414 4818716 183 40
18:00:43 2/8/2013 2 8 2013 18 663 523072 4818715 184 40
2:00:54 3/21/2010 3 21 2010 2 644 524848 4818722 79 40
4:00:54 4/13/2011 4 13 2011 4 654 520968 4818708 189 40
18:00:43 3/19/2009 3 19 2009 18 647 521076 4818709 189 40
6:00:48 12/26/2010 12 26 2010 6 650 523596 4818717 183 40
0:00:22 3/23/2011 3 23 2011 0 650 523557 4818717 183 40
18:00:26 4/3/2011 4 3 2011 18 658 526126 4818727 77 40
16:00:42 2/12/2010 2 12 2010 16 633 524499 4818721 78 40
18:00:43 12/27/2012 12 27 2012 18 658 521715 4818711 187 40
18:00:54 3/10/2011 3 10 2011 18 801 522978 4818715 184 40
16:01:00 12/16/2011 12 16 2011 16 650 524327 4818720 123 39
6:01:12 2/24/2010 2 24 2010 6 643 522981 4818716 184 40
18:00:53 3/29/2011 3 29 2011 18 655 521304 4818710 188 40
8:00:49 4/20/2011 4 20 2011 8 662 522154 4818713 186 40
2:00:53 2/24/2010 2 24 2010 2 643 522985 4818716 184 40
16:00:42 3/30/2011 3 30 2011 16 666 524313 4818720 123 39
16:00:55 12/31/2012 12 31 2012 16 665 521852 4818712 187 40
14:00:41 2/13/2010 2 13 2010 14 639 523949 4818719 182 40
2:00:57 2/5/2013 2 5 2013 2 679 523293 4818717 183 40
2:02:04 1/25/2010 1 25 2010 2 642 525562 4818725 81 40
22:00:54 2/27/2012 2 27 2012 22 666 523358 4818717 183 40
18:00:55 1/28/2009 1 28 2009 18 633 524591 4818722 78 40
18:00:52 3/26/2008 3 26 2008 18 635 522901 4818716 184 40
12:00:46 2/14/2010 2 14 2010 12 638 524018 4818720 123 39
4:00:38 11/24/2010 11 24 2010 4 641 524484 4818721 78 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

12:00:56 4/17/2012 4 17 2012 12 666 524532 4818722 78 40
16:00:54 3/17/2009 3 17 2009 16 644 523074 4818716 184 40
18:00:53 3/17/2009 3 17 2009 18 644 523040 4818716 184 40
6:00:43 1/14/2014 1 14 2014 6 916 523148 4818717 184 40
18:00:53 3/1/2011 3 1 2011 18 655 523073 4818717 184 40
0:00:50 3/8/2012 3 8 2012 0 663 523070 4818717 184 40
12:00:22 3/29/2008 3 29 2008 12 635 521479 4818712 188 40
0:00:54 4/18/2013 4 18 2013 0 677 525506 4818726 81 40
14:00:26 1/25/2012 1 25 2012 14 663 523248 4818718 183 40
18:00:56 12/16/2011 12 16 2011 18 650 524360 4818722 123 39
18:00:42 1/4/2014 1 4 2014 18 911 524739 4818723 78 40
22:00:49 4/14/2013 4 14 2013 22 677 520854 4818710 189 40
8:00:41 2/14/2010 2 14 2010 8 640 523461 4818718 183 40
14:00:28 2/3/2012 2 3 2012 14 665 524581 4818722 78 40
12:00:47 12/30/2013 12 30 2013 12 909 523577 4818719 183 40
14:00:47 2/14/2010 2 14 2010 14 640 523549 4818719 183 40
12:00:48 4/26/2008 4 26 2008 12 634 521495 4818712 188 40
18:00:53 11/28/2010 11 28 2010 18 653 521568 4818712 188 40
2:00:15 4/10/2012 4 10 2012 2 671 524573 4818723 78 40
22:00:46 12/27/2009 12 27 2009 22 647 520905 4818710 189 40
12:00:44 1/11/2014 1 11 2014 12 909 523538 4818719 183 40
22:00:47 12/31/2012 12 31 2012 22 671 521707 4818713 187 40
18:00:53 4/4/2011 4 4 2011 18 665 525637 4818727 80 40
4:00:41 12/26/2010 12 26 2010 4 650 523597 4818719 183 40
18:00:53 12/10/2012 12 10 2012 18 670 525883 4818728 80 40
18:00:34 3/14/2009 3 14 2009 18 638 521716 4818713 187 40
2:00:55 12/24/2009 12 24 2009 2 646 524395 4818722 123 39
14:00:48 1/26/2010 1 26 2010 14 638 521705 4818713 187 40
22:00:32 1/23/2014 1 23 2014 22 907 523725 4818720 182 40
14:02:53 12/16/2011 12 16 2011 14 650 524325 4818722 123 39
10:01:26 4/2/2010 4 2 2010 10 651 524566 4818723 78 40
14:00:20 11/23/2011 11 23 2011 14 662 521550 4818713 188 40
12:00:14 3/23/2010 3 23 2010 12 657 521517 4818713 188 40
18:00:33 1/7/2011 1 7 2011 18 655 521644 4818713 187 40
2:00:54 3/24/2008 3 24 2008 2 632 522938 4818717 184 40
6:00:53 4/6/2012 4 6 2012 6 675 525656 4818727 80 40
18:00:48 3/31/2009 3 31 2009 18 644 523681 4818720 182 40
12:00:07 4/7/2010 4 7 2010 12 650 522159 4818715 186 40
8:00:54 12/14/2012 12 14 2012 8 680 522978 4818718 184 40
14:00:54 2/16/2009 2 16 2009 14 632 525869 4818728 80 40
10:00:54 2/12/2009 2 12 2009 10 637 525263 4818726 81 40
10:00:53 1/24/2010 1 24 2010 10 642 525549 4818727 81 40
18:00:48 4/7/2010 4 7 2010 18 655 525824 4818728 80 40
22:00:27 3/22/2009 3 22 2009 22 644 524140 4818722 123 39
2:00:44 5/6/2009 5 6 2009 2 645 525883 4818728 80 40
2:00:49 12/9/2012 12 9 2012 2 677 524440 4818723 78 40
10:00:42 3/12/2009 3 12 2009 10 640 521832 4818714 187 40
6:00:47 3/23/2009 3 23 2009 6 638 523083 4818718 184 40
10:00:42 3/26/2010 3 26 2010 10 639 524520 4818723 78 40
14:00:28 2/12/2009 2 12 2009 14 633 524160 4818722 123 39
14:00:55 12/30/2013 12 30 2013 14 909 523578 4818720 183 40
22:00:49 2/23/2010 2 23 2010 22 633 523559 4818720 183 40
14:00:54 4/8/2014 4 8 2014 14 914 521528 4818713 188 40
10:01:54 2/15/2009 2 15 2009 10 632 525794 4818728 80 40
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20:00:56 4/14/2011 4 14 2011 20 666 525902 4818729 80 40
14:00:54 1/19/2013 1 19 2013 14 679 521794 4818714 187 40
0:00:54 2/1/2011 2 1 2011 0 642 524679 4818724 78 40
6:02:46 4/17/2009 4 17 2009 6 641 525489 4818727 81 40
12:00:53 2/6/2012 2 6 2012 12 663 524748 4818725 78 40
0:00:48 1/20/2013 1 20 2013 0 677 520713 4818711 190 17
14:02:00 3/10/2011 3 10 2011 14 801 522893 4818718 184 40
18:01:24 1/7/2011 1 7 2011 18 642 524466 4818724 78 40
12:00:43 4/17/2012 4 17 2012 12 670 524539 4818724 78 40
16:00:47 3/17/2013 3 17 2013 16 663 521971 4818715 187 40
8:01:15 2/24/2011 2 24 2011 8 801 522310 4818716 186 40
4:00:48 2/4/2009 2 4 2009 4 633 524596 4818724 78 40
20:00:53 1/11/2014 1 11 2014 20 671 523240 4818720 183 40
12:00:37 3/13/2009 3 13 2009 12 633 521649 4818714 187 40
2:00:54 1/22/2014 1 22 2014 2 916 523975 4818722 182 40
14:00:21 3/1/2011 3 1 2011 14 642 523675 4818721 182 40
18:00:49 4/20/2008 4 20 2008 18 636 526222 4818731 77 40
12:02:21 2/15/2009 2 15 2009 12 632 525651 4818729 80 40
10:00:50 11/25/2010 11 25 2010 10 641 521684 4818715 187 40
12:00:53 12/19/2013 12 19 2013 12 908 521970 4818716 187 40
14:00:41 1/11/2014 1 11 2014 14 909 523541 4818721 183 40
6:00:56 2/23/2010 2 23 2010 6 640 525566 4818729 81 40
18:00:55 4/10/2009 4 10 2009 18 642 525269 4818728 81 40
18:00:53 12/28/2009 12 28 2009 18 641 520924 4818713 189 40
18:00:53 12/31/2010 12 31 2010 18 650 523053 4818720 184 40
6:00:47 4/20/2014 4 20 2014 6 908 522350 4818717 186 40
16:00:35 2/8/2011 2 8 2011 16 655 523701 4818722 182 40
10:00:47 3/31/2011 3 31 2011 10 801 521811 4818716 187 40
16:00:42 4/2/2009 4 2 2009 16 648 521661 4818715 187 40
14:00:53 4/10/2011 4 10 2011 14 663 522251 4818717 186 40
6:00:48 2/4/2009 2 4 2009 6 633 524589 4818725 78 40
16:00:53 2/12/2009 2 12 2009 16 634 523588 4818722 183 40
18:00:53 4/2/2010 4 2 2010 18 655 525204 4818728 79 40
12:00:53 1/20/2013 1 20 2013 12 680 521754 4818716 187 40
22:00:41 12/26/2012 12 26 2012 22 658 521687 4818715 187 40
0:00:54 12/24/2009 12 24 2009 0 646 524372 4818725 123 39
4:00:39 4/16/2010 4 16 2010 4 646 520917 4818713 189 40
2:00:42 2/4/2009 2 4 2009 2 633 524595 4818726 78 40
16:00:24 1/30/2011 1 30 2011 16 650 523617 4818722 182 40
18:00:41 2/15/2012 2 15 2012 18 665 524845 4818727 79 40
12:00:23 12/24/2010 12 24 2010 12 639 525700 4818730 80 40
14:00:48 12/30/2013 12 30 2013 14 907 522055 4818717 186 40
20:00:47 1/17/2014 1 17 2014 20 909 524102 4818724 123 39
10:00:24 3/7/2013 3 7 2013 10 663 522231 4818718 186 40
22:00:53 12/21/2009 12 21 2009 22 646 523754 4818723 182 40
22:00:44 11/24/2010 11 24 2010 22 643 524639 4818726 78 40
16:01:05 1/18/2013 1 18 2013 16 680 521421 4818715 188 40
2:00:47 1/28/2013 1 28 2013 2 679 520742 4818714 190 17
22:00:41 2/15/2012 2 15 2012 22 665 524820 4818727 79 40
6:01:23 1/27/2010 1 27 2010 6 640 521426 4818716 188 40
6:00:53 1/9/2012 1 9 2012 6 663 524537 4818726 78 40
14:00:54 2/27/2013 2 27 2013 14 677 521319 4818715 188 40
12:00:53 1/31/2011 1 31 2011 12 646 524523 4818726 78 40
18:00:53 11/24/2013 11 24 2013 18 914 521435 4818716 188 40
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0:00:55 3/25/2010 3 25 2010 0 654 520978 4818715 189 40
16:01:00 2/3/2013 2 3 2013 16 675 522915 4818721 184 40
16:00:50 1/11/2014 1 11 2014 16 907 524632 4818727 78 40
0:00:52 1/28/2013 1 28 2013 0 679 520744 4818714 190 17
8:00:47 4/18/2011 4 18 2011 8 655 524041 4818725 123 39
4:00:49 4/19/2008 4 19 2008 4 636 524946 4818728 79 40
16:01:52 3/6/2014 3 6 2014 16 913 526887 4818736 74 40
8:00:46 1/27/2012 1 27 2012 8 666 524120 4818725 123 39
16:00:35 1/31/2011 1 31 2011 16 639 523790 4818724 182 40
8:00:54 12/16/2013 12 16 2013 8 671 523205 4818722 184 40
10:00:54 1/20/2013 1 20 2013 10 680 521753 4818717 187 40
16:00:21 12/21/2010 12 21 2010 16 801 523067 4818722 184 40
12:00:42 1/30/2009 1 30 2009 12 637 524105 4818726 123 39
4:00:54 1/18/2010 1 18 2010 4 644 525536 4818731 81 40
6:00:43 2/21/2010 2 21 2010 6 633 525352 4818730 81 40
2:00:49 3/18/2008 3 18 2008 2 632 522951 4818722 184 40
18:01:05 1/22/2014 1 22 2014 18 909 524654 4818728 78 40
12:00:32 1/12/2013 1 12 2013 12 675 524136 4818726 123 39
18:00:54 12/16/2011 12 16 2011 18 650 524334 4818727 123 39
10:00:42 12/30/2013 12 30 2013 10 911 524007 4818726 182 40
8:00:54 2/4/2009 2 4 2009 8 633 524609 4818728 78 40
14:00:48 4/20/2009 4 20 2009 14 634 522106 4818719 186 40
16:00:28 1/19/2013 1 19 2013 16 680 521562 4818718 188 40
18:00:23 2/12/2009 2 12 2009 18 634 523441 4818724 183 40
14:00:23 12/19/2012 12 19 2012 14 671 524371 4818727 123 39
8:00:47 3/11/2012 3 11 2012 8 663 522228 4818720 186 40
0:00:42 1/15/2011 1 15 2011 0 642 523398 4818724 183 40
18:00:49 12/28/2012 12 28 2012 18 679 522206 4818720 186 40
12:00:56 12/19/2012 12 19 2012 12 671 524368 4818727 123 39
16:01:11 3/1/2011 3 1 2011 16 801 523059 4818723 184 40
18:00:12 11/30/2010 11 30 2010 18 654 520728 4818715 190 17
12:00:32 3/27/2009 3 27 2009 12 640 521461 4818718 188 40
10:01:01 1/11/2014 1 11 2014 10 909 523535 4818725 183 40
20:00:30 1/13/2012 1 13 2012 20 663 525240 4818731 81 40
22:00:20 3/30/2010 3 30 2010 22 644 526878 4818737 74 40
2:01:46 2/17/2013 2 17 2013 2 666 523153 4818723 184 40
0:01:13 3/25/2010 3 25 2010 0 647 520618 4818715 190 17
2:00:48 1/21/2013 1 21 2013 2 671 523475 4818725 183 40
12:00:56 12/30/2013 12 30 2013 12 911 524002 4818726 182 40
4:00:57 12/30/2012 12 30 2012 4 665 522886 4818723 184 40
0:00:24 2/26/2014 2 26 2014 0 907 525479 4818732 81 40
22:00:55 4/17/2013 4 17 2013 22 677 525507 4818732 81 40
6:00:12 4/3/2010 4 3 2010 6 746 525587 4818732 81 40
6:00:42 4/11/2009 4 11 2009 6 645 526139 4818735 77 40
10:01:23 3/16/2010 3 16 2010 10 640 521680 4818719 187 40
4:00:54 3/31/2008 3 31 2008 4 635 523147 4818724 184 40
10:00:10 4/3/2008 4 3 2008 10 633 522130 4818720 186 40
22:00:48 3/6/2010 3 6 2010 22 638 524557 4818729 78 40
0:00:54 12/22/2008 12 22 2008 0 633 525508 4818732 81 40
6:00:53 1/16/2014 1 16 2014 6 679 523964 4818727 182 40
10:00:46 12/26/2013 12 26 2013 10 914 521085 4818717 189 40
4:01:17 2/15/2010 2 15 2010 4 639 525509 4818732 81 40
18:00:54 3/29/2011 3 29 2011 18 654 521300 4818718 188 40
20:00:56 2/23/2012 2 23 2012 20 663 522969 4818723 184 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

0:00:17 2/22/2010 2 22 2010 0 633 525082 4818731 79 40
16:00:41 2/27/2012 2 27 2012 16 663 523471 4818725 183 40
10:00:41 1/31/2011 1 31 2011 10 642 524714 4818730 78 40
22:00:23 1/13/2013 1 13 2013 22 665 521230 4818718 188 40
0:00:35 1/14/2013 1 14 2013 0 665 521266 4818718 188 40
18:00:53 12/3/2010 12 3 2010 18 642 525612 4818733 81 40
0:00:43 2/17/2013 2 17 2013 0 666 523117 4818724 184 40
0:00:49 1/30/2009 1 30 2009 0 637 525224 4818732 81 40
10:00:49 12/28/2012 12 28 2012 10 658 521784 4818720 187 40
16:00:56 2/12/2013 2 12 2013 16 677 521818 4818720 187 40
8:00:55 12/30/2012 12 30 2012 8 665 522889 4818724 184 40
10:00:48 12/26/2009 12 26 2009 10 644 526105 4818735 77 40
10:01:11 12/1/2010 12 1 2010 10 641 520831 4818717 189 40
12:00:50 3/14/2014 3 14 2014 12 909 522005 4818721 186 40
16:00:50 2/20/2013 2 20 2013 16 679 521274 4818718 188 40
16:00:31 3/15/2009 3 15 2009 16 634 523583 4818726 183 40
16:00:23 3/30/2011 3 30 2011 16 668 523704 4818727 182 40
0:00:14 3/18/2008 3 18 2008 0 632 522972 4818724 184 40
2:00:54 1/21/2010 1 21 2010 2 643 524397 4818729 123 39
16:00:54 2/27/2013 2 27 2013 16 679 521267 4818719 188 40
2:00:36 2/7/2012 2 7 2012 2 665 524630 4818730 78 40
18:00:53 2/3/2011 2 3 2011 18 639 523230 4818725 183 40
22:00:54 4/8/2012 4 8 2012 22 671 524593 4818730 78 40
12:00:32 12/28/2012 12 28 2012 12 658 521781 4818720 187 40
18:01:03 1/14/2011 1 14 2011 18 654 521725 4818720 187 40
18:00:56 1/18/2013 1 18 2013 18 680 521430 4818719 188 40
16:00:44 1/29/2009 1 29 2009 16 637 524961 4818732 79 40
18:00:53 3/1/2011 3 1 2011 18 655 523050 4818725 184 40
4:00:54 4/1/2013 4 1 2013 4 677 524693 4818731 78 40
10:00:55 1/14/2009 1 14 2009 10 634 523867 4818728 182 40
2:01:10 3/15/2010 3 15 2010 2 644 525952 4818735 80 40
12:00:53 2/7/2013 2 7 2013 12 679 524320 4818729 123 39
16:00:55 2/22/2010 2 22 2010 16 638 525565 4818734 81 40
10:00:53 1/18/2011 1 18 2011 10 654 521923 4818721 187 40
6:00:56 4/1/2013 4 1 2013 6 677 524692 4818731 78 40
22:00:21 12/31/2010 12 31 2010 22 650 523053 4818725 184 40
18:00:54 2/23/2011 2 23 2011 18 646 523150 4818725 184 40
14:00:21 12/23/2008 12 23 2008 14 635 524318 4818730 123 39
18:01:13 12/25/2012 12 25 2012 18 671 521074 4818719 189 40
2:00:54 3/24/2009 3 24 2009 2 633 521518 4818720 188 40
2:00:24 1/4/2011 1 4 2011 2 642 525583 4818734 81 40
2:01:22 3/19/2011 3 19 2011 2 661 521258 4818719 188 40
4:00:42 12/24/2009 12 24 2009 4 646 524411 4818730 78 40
10:01:14 1/8/2011 1 8 2011 10 801 524231 4818729 123 39
2:00:42 12/15/2012 12 15 2012 2 675 524619 4818731 78 40
4:00:30 2/21/2010 2 21 2010 4 633 525346 4818734 81 40
18:00:41 4/3/2011 4 3 2011 18 668 525417 4818734 81 40
0:00:49 4/8/2008 4 8 2008 0 637 523092 4818726 184 40
4:00:23 1/27/2010 1 27 2010 4 640 521431 4818720 188 40
14:00:41 2/11/2013 2 11 2013 14 663 526199 4818737 77 40
10:00:18 3/12/2009 3 12 2009 10 638 521779 4818721 187 40
18:00:55 3/22/2011 3 22 2011 18 667 524990 4818733 79 40
12:00:47 2/24/2010 2 24 2010 12 640 524447 4818731 78 40
6:00:56 1/30/2011 1 30 2011 6 654 523107 4818726 184 40
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10:00:43 3/14/2010 3 14 2010 10 639 521678 4818721 187 40
2:00:54 4/16/2010 4 16 2010 2 646 520914 4818719 189 40
10:00:42 2/12/2014 2 12 2014 10 908 525144 4818733 79 40
20:00:44 12/26/2012 12 26 2012 20 658 521690 4818721 187 40
0:00:39 5/1/2010 5 1 2010 0 650 525649 4818735 80 40
22:00:53 12/16/2011 12 16 2011 22 650 524358 4818731 123 39
4:00:53 2/17/2013 2 17 2013 4 666 523154 4818726 184 40
18:00:55 1/26/2010 1 26 2010 18 640 521496 4818721 188 40
2:00:31 1/29/2009 1 29 2009 2 633 524614 4818732 78 40
4:00:42 2/24/2010 2 24 2010 4 643 522974 4818726 184 40
6:00:23 4/19/2008 4 19 2008 6 636 524945 4818733 79 40
4:00:47 2/23/2010 2 23 2010 4 640 525559 4818736 81 40
14:00:54 2/24/2011 2 24 2011 14 638 523529 4818728 183 40
12:00:47 12/26/2008 12 26 2008 12 633 524111 4818730 123 39
18:00:55 4/27/2014 4 27 2014 18 909 523489 4818728 183 40
10:00:53 12/19/2012 12 19 2012 10 671 524363 4818731 123 39
16:00:53 2/17/2013 2 17 2013 16 663 523693 4818729 182 40
12:00:56 1/4/2014 1 4 2014 12 911 524532 4818732 78 40
18:00:56 12/28/2013 12 28 2013 18 679 523048 4818727 184 40
22:00:48 1/17/2014 1 17 2014 22 909 524108 4818730 123 39
22:00:42 1/28/2009 1 28 2009 22 633 524589 4818732 78 40
12:00:42 4/15/2011 4 15 2011 12 661 522331 4818724 186 40
2:00:53 1/24/2014 1 24 2014 2 679 523020 4818727 184 40
18:00:50 2/22/2011 2 22 2011 18 642 523038 4818727 184 40
18:00:31 12/31/2010 12 31 2010 18 650 522965 4818726 184 40
4:00:54 12/21/2009 12 21 2009 4 633 523106 4818727 184 40
2:00:53 3/7/2010 3 7 2010 2 638 524559 4818732 78 40
6:00:53 11/24/2010 11 24 2010 6 641 524517 4818732 78 40
4:00:49 1/30/2009 1 30 2009 4 637 524528 4818732 78 40
22:00:47 3/7/2012 3 7 2012 22 663 522993 4818727 184 40
12:00:55 12/26/2010 12 26 2010 12 639 524415 4818732 78 40
8:00:55 2/26/2010 2 26 2010 8 647 525205 4818735 79 40
22:00:38 2/23/2011 2 23 2011 22 646 523160 4818728 184 40
18:00:54 12/4/2010 12 4 2010 18 638 521455 4818722 188 40
14:00:44 4/2/2009 4 2 2009 14 648 521681 4818723 187 40
6:00:54 4/16/2011 4 16 2011 6 650 525067 4818734 79 40
22:00:48 2/20/2011 2 20 2011 22 642 523563 4818729 183 40
8:01:12 1/16/2014 1 16 2014 8 679 523964 4818731 182 40
4:00:54 4/24/2013 4 24 2013 4 677 521103 4818721 189 40
22:00:23 12/15/2008 12 15 2008 22 637 524706 4818733 78 40
6:00:41 3/31/2008 3 31 2008 6 635 523154 4818728 184 40
12:00:53 2/3/2012 2 3 2012 12 665 524554 4818733 78 40
16:00:23 2/12/2013 2 12 2013 16 665 521793 4818723 187 40
16:00:49 1/22/2010 1 22 2010 16 638 522239 4818725 186 40
18:01:13 4/5/2010 4 5 2010 18 647 521039 4818721 189 40
22:00:47 2/21/2014 2 21 2014 22 918 523930 4818731 182 40
18:00:31 12/29/2008 12 29 2008 18 633 523081 4818728 184 40
16:00:47 1/9/2009 1 9 2009 16 635 523800 4818731 182 40
6:00:47 11/24/2010 11 24 2010 6 801 525262 4818736 81 40
12:00:54 2/23/2010 2 23 2010 12 647 526299 4818740 77 40
2:00:54 4/13/2011 4 13 2011 2 654 520973 4818721 189 40
0:00:47 4/21/2010 4 21 2010 0 639 524386 4818733 123 39
12:00:53 3/23/2010 3 23 2010 12 656 521656 4818723 187 40
8:00:48 12/9/2011 12 9 2011 8 659 523993 4818731 182 40
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6:00:55 3/7/2010 3 7 2010 6 638 524559 4818733 78 40
0:00:53 3/21/2010 3 21 2010 0 644 524926 4818735 79 40
16:00:42 12/29/2008 12 29 2008 16 633 523151 4818729 184 40
0:01:05 4/3/2012 4 3 2012 0 673 525106 4818736 79 40
4:00:43 1/21/2013 1 21 2013 4 671 523479 4818730 183 40
4:00:55 12/15/2012 12 15 2012 4 675 524614 4818734 78 40
2:00:41 3/24/2008 3 24 2008 2 635 523050 4818728 184 40
16:00:48 1/1/2014 1 1 2014 16 909 523573 4818730 183 40
18:00:42 3/31/2009 3 31 2009 18 645 523680 4818731 182 40
18:00:43 12/28/2009 12 28 2009 18 639 521215 4818723 188 40
4:00:21 1/11/2009 1 11 2009 4 632 522991 4818728 184 40
6:00:42 3/1/2013 3 1 2013 6 666 524044 4818732 123 39
0:00:47 11/5/2010 11 5 2010 0 639 524940 4818736 79 40
22:01:42 1/14/2011 1 14 2011 22 642 523397 4818730 183 40
14:00:25 2/12/2010 2 12 2010 14 633 524364 4818734 123 39
4:00:07 3/21/2008 3 21 2008 4 631 522944 4818729 184 40
16:00:50 12/10/2010 12 10 2010 16 654 521138 4818723 189 40
10:00:38 2/13/2011 2 13 2011 10 642 526034 4818740 77 40
0:00:54 4/18/2011 4 18 2011 0 641 520969 4818722 189 40
18:00:24 2/20/2013 2 20 2013 18 679 521198 4818723 188 40
6:00:48 4/23/2010 4 23 2010 6 639 524751 4818736 78 40
14:00:19 3/17/2010 3 17 2010 14 654 521987 4818726 187 40
14:00:48 1/9/2009 1 9 2009 14 635 523823 4818732 182 40
4:00:37 3/7/2010 3 7 2010 4 638 524559 4818735 78 40
6:00:41 12/6/2011 12 6 2011 6 801 524359 4818734 123 39
0:00:12 3/7/2010 3 7 2010 0 638 524566 4818735 78 40
2:00:56 1/14/2013 1 14 2013 2 665 521231 4818724 188 40
20:00:56 2/15/2012 2 15 2012 20 665 524820 4818736 79 40
2:00:52 4/19/2014 4 19 2014 2 917 525140 4818738 79 40
22:00:55 3/20/2010 3 20 2010 22 644 525058 4818737 79 40
18:00:55 3/1/2010 3 1 2010 18 639 522915 4818730 184 40
10:00:42 2/23/2010 2 23 2010 10 633 526021 4818741 77 40
18:00:23 4/14/2012 4 14 2012 18 671 523060 4818730 184 40
6:00:43 12/17/2008 12 17 2008 6 633 524887 4818737 79 40
0:00:54 1/29/2009 1 29 2009 0 633 524613 4818736 78 40
0:00:42 12/18/2012 12 18 2012 0 658 525476 4818739 81 40
20:00:38 1/17/2014 1 17 2014 20 679 524067 4818734 123 39
14:00:53 1/18/2013 1 18 2013 14 680 521471 4818725 188 40
22:00:50 1/22/2012 1 22 2012 22 666 523412 4818732 183 40
6:00:47 12/30/2012 12 30 2012 6 665 522883 4818730 184 40
8:00:45 3/7/2014 3 7 2014 8 916 521822 4818727 187 40
2:00:55 1/23/2012 1 23 2012 2 666 523415 4818732 183 40
0:00:47 4/18/2008 4 18 2008 0 633 520753 4818723 190 17
14:00:53 3/24/2014 3 24 2014 14 914 522263 4818728 186 40
10:00:24 12/26/2008 12 26 2008 10 633 524111 4818735 123 39
2:00:25 5/17/2011 5 17 2011 2 666 524530 4818736 78 40
22:00:47 1/21/2014 1 21 2014 22 916 524080 4818735 123 39
14:00:54 2/27/2013 2 27 2013 14 679 521261 4818725 188 40
18:00:43 2/10/2012 2 10 2012 18 665 525305 4818739 81 40
14:00:44 3/31/2011 3 31 2011 14 801 521791 4818727 187 40
8:01:23 12/12/2012 12 12 2012 8 675 526093 4818742 77 40
0:00:26 2/5/2011 2 5 2011 0 654 524163 4818735 123 39
6:00:30 12/7/2011 12 7 2011 6 801 524310 4818736 123 39
18:00:44 1/1/2010 1 1 2010 18 643 524939 4818738 79 40
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14:00:24 1/14/2013 1 14 2013 14 680 522055 4818728 186 40
14:00:41 4/9/2011 4 9 2011 14 660 521336 4818726 188 40
0:00:48 1/4/2011 1 4 2011 0 642 525581 4818740 81 40
16:00:53 3/24/2008 3 24 2008 16 631 523381 4818732 183 40
10:00:11 3/30/2012 3 30 2012 10 663 524470 4818736 78 40
22:00:47 12/19/2013 12 19 2013 22 909 524512 4818737 78 40
18:00:16 11/30/2010 11 30 2010 18 653 520969 4818725 189 40
22:00:53 1/19/2013 1 19 2013 22 677 520719 4818724 190 17
2:00:54 3/23/2011 3 23 2011 2 666 523419 4818733 183 40
16:00:54 4/16/2008 4 16 2008 16 631 521391 4818726 188 40
16:00:48 12/25/2010 12 25 2010 16 638 522911 4818731 184 40
18:00:53 3/12/2009 3 12 2009 18 643 522996 4818732 184 40
0:01:05 2/11/2010 2 11 2010 0 640 523391 4818733 183 40
0:00:41 1/12/2011 1 12 2011 0 655 522176 4818729 186 40
8:00:53 3/27/2012 3 27 2012 8 680 521784 4818728 187 40
20:00:53 3/7/2012 3 7 2012 20 663 522985 4818732 184 40
18:00:17 2/7/2012 2 7 2012 18 663 525461 4818741 81 40
8:00:45 4/20/2013 4 20 2013 8 671 524335 4818737 123 39
14:00:51 2/7/2011 2 7 2011 14 654 525926 4818743 80 40
8:00:54 4/17/2011 4 17 2011 8 662 525777 4818743 80 40
16:00:55 2/23/2010 2 23 2010 16 647 525940 4818743 80 40
8:00:34 2/10/2010 2 10 2010 8 640 522942 4818732 184 40
12:00:50 1/25/2014 1 25 2014 12 917 522131 4818730 186 40
22:00:34 3/22/2011 3 22 2011 22 664 523415 4818734 183 40
14:00:36 1/1/2013 1 1 2013 14 680 521962 4818729 187 40
2:00:41 3/13/2009 3 13 2009 2 638 522378 4818731 186 40
8:00:55 2/8/2013 2 8 2013 8 680 524563 4818738 78 40
8:00:46 2/23/2010 2 23 2010 8 640 525754 4818743 80 40
16:00:56 1/31/2011 1 31 2011 16 650 523995 4818736 182 40
16:00:54 1/7/2011 1 7 2011 16 655 521729 4818729 187 40
18:00:56 12/18/2008 12 18 2008 18 633 525435 4818742 81 40
22:00:56 1/19/2010 1 19 2010 22 640 526892 4818748 74 40
20:00:56 3/28/2013 3 28 2013 20 671 520872 4818726 189 40
6:00:51 4/13/2014 4 13 2014 6 916 525508 4818742 81 40
18:00:57 2/25/2013 2 25 2013 18 677 521314 4818728 188 40
14:00:49 2/24/2010 2 24 2010 14 643 524487 4818739 78 40
4:00:53 2/3/2011 2 3 2011 4 655 522124 4818731 186 40
14:00:24 12/30/2013 12 30 2013 14 911 524012 4818737 182 40
18:00:51 1/1/2013 1 1 2013 18 663 523014 4818734 184 40
2:00:54 4/28/2009 4 28 2009 2 644 523625 4818736 182 40
10:00:54 3/14/2014 3 14 2014 10 679 521665 4818729 187 40
0:00:53 2/22/2014 2 22 2014 0 918 523925 4818737 182 40
12:00:44 1/18/2013 1 18 2013 12 677 521707 4818730 187 40
16:00:54 1/18/2013 1 18 2013 16 677 521711 4818730 187 40
2:00:57 2/24/2012 2 24 2012 2 663 523021 4818734 184 40
8:00:47 3/27/2009 3 27 2009 8 648 522018 4818731 186 40
0:00:49 12/7/2011 12 7 2011 0 658 524724 4818740 78 40
6:00:53 3/9/2014 3 9 2014       6       908     524402  4818739 123     39
18:00:53        2/20/2011       2       20      2011    18      642     523565  4818736 183     40
8:00:50 2/13/2009       2       13      2009    8       637     525429  4818743 81      40
2:00:55 3/2/2013        3       2       2013    2       663     524165  4818738 123     39
2:00:53 12/26/2010      12      26      2010    2       650     523593  4818736 183     40
10:01:47        1/8/2011        1       8       2011    10      642     524204  4818739 123     39
6:00:47 2/3/2011        2       3       2011    6       655     522124  4818732 186     40
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0:00:54 3/19/2009       3       19      2009    0       639     521411  4818729 188     40
16:01:18        12/19/2010      12      19      2010    16      638     523405  4818736 183     40
10:00:27        2/11/2014       2       11      2014    10      908     524075  4818738 123     39
18:00:44        12/27/2008      12      27      2008    18      637     523996  4818738 182     40
8:01:49 3/5/2010        3       5       2010    8       647     525422  4818743 81      40
0:00:27 1/23/2012       1       23      2012    0       666     523420  4818736 183     40
18:00:54        3/9/2012        3       9       2012    18      665     521240  4818729 188     40
4:00:13 2/13/2009       2       13      2009    4       637     525431  4818744 81      40
14:00:47        1/29/2009       1       29      2009    14      637     524908  4818742 79      40
0:00:42 1/27/2010       1       27      2010    0       640     521497  4818730 188     40
4:00:53 1/6/2014        1       6       2014    4       911     525355  4818744 81      40
0:01:00 12/9/2013       12      9       2013    0       907     525214  4818743 81      40
8:00:57 3/7/2014        3       7       2014    8       913     526174  4818747 77      40
8:00:56 2/15/2014       2       15      2014    8       918     526469  4818748 76      40
18:00:23        3/15/2009       3       15      2009    18      633     523449  4818737 183     40
6:00:23 4/13/2014       4       13      2014    6       909     525552  4818744 81      40
10:00:49        3/16/2010       3       16      2010    10      641     521558  4818731 188     40
18:00:53        4/19/2011       4       19      2011    18      650     524565  4818741 78      40
14:00:41        3/9/2012        3       9       2012    14      658     522329  4818733 186     40
2:00:37 12/27/2009      12      27      2009    2       633     520907  4818729 189     40
16:00:49        2/23/2014       2       23      2014    16      907     523703  4818738 182     40
6:00:47 2/13/2009       2       13      2009    6       637     525432  4818744 81      40
8:00:15 12/6/2010       12      6       2010    8       638     522370  4818734 186     40
14:00:54        12/19/2010      12      19      2010    14      638     523410  4818737 183     40
4:00:53 4/5/2010        4       5       2010    4       647     520852  4818729 189     40
2:00:42 1/2/2013        1       2       2013    2       663     523018  4818736 184     40
22:01:12        1/26/2010       1       26      2010    22      640     521487  4818731 188     40
0:00:42 12/9/2013       12      9       2013    0       911     525368  4818745 81      40
4:00:54 1/14/2011       1       14      2011    4       655     523422  4818738 183     40
6:00:54 4/20/2014       4       20      2014    6       914     522270  4818734 186     40
0:00:56 4/13/2012       4       13      2012    0       671     524350  4818741 123     39
14:00:50        12/25/2013      12      25      2013    14      908     521488  4818731 188     40
14:00:54        12/26/2008      12      26      2008    14      633     524106  4818740 123     39
16:00:12        2/14/2010       2       14      2010    16      643     523932  4818739 182     40
18:00:54        1/14/2011       1       14      2011    18      647     523196  4818737 184     40
14:01:22        1/8/2011        1       8       2011    14      639     524172  4818740 123     39
16:00:54        12/31/2010      12      31      2010    16      650     522900  4818736 184     40
6:00:48 4/1/2010        4       1       2010    6       652     525432  4818745 81      40
12:00:59        3/27/2012       3       27      2012    12      670     522288  4818734 186     40
0:00:47 1/9/2014        1       9       2014    0       907     522927  4818736 184     40
12:00:56        3/14/2009       3       14      2009    12      638     521862  4818733 187     40
20:00:56        1/13/2013       1       13      2013    20      665     521235  4818731 188     40
0:00:23 12/9/2012       12      9       2012    0       675     524825  4818743 79      40
6:00:56 1/8/2014        1       8       2014    6       911     525117  4818745 79      40
12:00:49        2/24/2010       2       24      2010    12      647     524542  4818742 78      40
4:00:54 2/6/2011        2       6       2011    4       654     524002  4818741 182     40
22:00:20        3/18/2009       3       18      2009    22      639     521421  4818732 188     40
22:00:54        11/26/2010      11      26      2010    22      638     523945  4818740 182     40
2:00:43 12/28/2008      12      28      2008    2       637     524001  4818741 182     40
12:00:43        3/31/2011       3       31      2011    12      801     521797  4818733 187     40
18:01:12        4/2/2008        4       2       2008    18      637     523557  4818739 183     40
8:00:54 12/24/2010      12      24      2010    8       646     523459  4818739 183     40
22:00:23        4/6/2009        4       6       2009    22      644     521747  4818733 187     40
0:02:23 1/2/2013        1       2       2013    0       663     523016  4818738 184     40
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18:01:04        4/4/2011        4       4       2011    18      667     525892  4818748 80      40
4:00:56 12/15/2012      12      15      2012    4       665     525451  4818747 81      40
14:00:47        2/9/2011        2       9       2011    14      654     522245  4818735 186     40
4:00:26 1/4/2011        1       4       2011    4       642     525582  4818747 81      40
6:00:41 4/3/2012        4       3       2012    6       676     524988  4818745 79      40
18:00:53        11/21/2010      11      21      2010    18      643     523211  4818739 183     40
18:00:17        12/18/2009      12      18      2009    18      646     524471  4818743 78      40
16:00:45        1/12/2012       1       12      2012    16      663     523933  4818741 182     40
8:00:55 1/21/2012       1       21      2012    8       663     523405  4818740 183     40
14:00:42        3/31/2012       3       31      2012    14      681     521369  4818733 188     40
4:00:31 12/28/2008      12      28      2008    4       637     523996  4818742 182     40
4:02:16 12/6/2011       12      6       2011    4       801     524364  4818743 123     39
16:00:24        12/31/2008      12      31      2008    16      634     523974  4818742 182     40
10:01:17        12/30/2013      12      30      2013    10      908     523926  4818742 182     40
18:00:53        11/21/2010      11      21      2010    18      647     523403  4818740 183     40
18:01:08        4/6/2012        4       6       2012    18      673     526315  4818751 77      40
22:00:54        4/7/2014        4       7       2014    22      679     520904  4818732 189     40
12:03:00        12/19/2010      12      19      2010    12      638     523404  4818740 183     40
10:00:50        12/12/2010      12      12      2010    10      801     521523  4818734 188     40
10:01:17        2/17/2009       2       17      2009    10      632     525826  4818749 80      40
16:00:37        1/30/2011       1       30      2011    16      639     523543  4818741 183     40
14:00:42        1/31/2013       1       31      2013    14      663     523764  4818742 182     40
10:00:46        12/31/2010      12      31      2010    10      646     522156  4818736 186     40
18:01:11        3/31/2011       3       31      2011    18      664     524516  4818744 78      40
2:00:56 3/18/2010       3       18      2010    2       638     521047  4818733 189     40
18:00:40        12/11/2010      12      11      2010    18      650     525456  4818748 81      40
18:00:54        4/14/2010       4       14      2010    18      640     524966  4818746 79      40
0:00:56 3/23/2011       3       23      2011    0       664     523406  4818741 183     40
20:00:47        1/22/2012       1       22      2012    20      666     523414  4818741 183     40
14:00:49        3/5/2013        3       5       2013    14      677     522055  4818736 186     40
8:00:49 2/3/2011        2       3       2011    8       655     522120  4818736 186     40
12:01:12        12/31/2010      12      31      2010    12      646     522160  4818736 186     40
12:00:48        1/3/2009        1       3       2009    12      634     524051  4818743 123     39
18:00:47        3/3/2012        3       3       2012    18      666     523059  4818739 184     40
0:00:22 12/28/2008      12      28      2008    0       637     524003  4818743 182     40
4:00:53 1/20/2013       1       20      2013    4       677     520682  4818732 190     17
4:00:23 4/16/2011       4       16      2011    4       650     524824  4818746 79      40
2:00:53 12/14/2013      12      14      2013    2       908     525416  4818748 81      40
14:00:25        1/1/2014        1       1       2014    14      911     524261  4818744 123     39
2:00:47 3/6/2013        3       6       2013    2       663     521253  4818734 188     40
14:00:48        5/1/2009        5       1       2009    14      634     521730  4818736 187     40
18:00:36        2/2/2011        2       2       2011    18      657     521815  4818736 187     40
22:00:53        1/7/2011        1       7       2011    22      647     524429  4818745 78      40
0:01:12 4/12/2009       4       12      2009    0       639     526349  4818752 77      40
10:01:10        2/10/2014       2       10      2014    10      918     524605  4818746 78      40
18:00:38        3/31/2012       3       31      2012    18      681     521396  4818735 188     40
4:00:53 5/1/2011        5       1       2011    4       665     524594  4818746 78      40
4:00:23 4/3/2012        4       3       2012    4       676     524990  4818747 79      40
16:00:57        11/30/2010      11      30      2010    16      638     520879  4818733 189     40
16:00:42        1/20/2011       1       20      2011    16      642     524883  4818747 79      40
2:00:33 1/9/2014        1       9       2014    2       907     522947  4818740 184     40
2:00:47 2/26/2014       2       26      2014    2       907     525718  4818750 80      40
18:00:30        3/19/2011       3       19      2011    18      667     523252  4818741 183     40
2:00:42 12/8/2011       12      8       2011    2       659     524052  4818744 123     39
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18:00:58        2/22/2010       2       22      2010    18      643     525334  4818749 81      40
2:00:54 2/10/2011       2       10      2011    2       646     522916  4818740 184     40
2:00:35 2/12/2010       2       12      2010    2       638     523179  4818741 184     40
14:00:41        2/6/2011        2       6       2011    14      657     523719  4818743 182     40
12:01:20        12/30/2013      12      30      2013    12      908     523918  4818744 182     40
8:00:54 12/19/2013      12      19      2013    8       911     525782  4818751 80      40
6:00:43 1/21/2014       1       21      2014    6       908     523658  4818743 182     40
16:00:48        3/31/2012       3       31      2012    16      681     521398  4818735 188     40
18:00:49        3/17/2010       3       17      2010    18      651     523192  4818741 184     40
12:00:30        2/7/2010        2       7       2010    12      633     524679  4818747 78      40
2:00:55 3/18/2009       3       18      2009    2       645     523231  4818742 183     40
6:00:49 1/23/2012       1       23      2012    6       663     523984  4818744 182     40
18:00:21        4/17/2012       4       17      2012    18      677     524349  4818746 123     39
22:00:43        4/10/2009       4       10      2009    22      645     525988  4818752 80      40
22:00:54        2/27/2013       2       27      2013    22      665     523173  4818742 184     40
18:00:49        2/14/2010       2       14      2010    18      638     523657  4818743 182     40
16:00:48        3/15/2009       3       15      2009    16      633     523453  4818743 183     40
18:00:53        1/18/2011       1       18      2011    18      641     522111  4818738 186     40
2:00:43 1/12/2011       1       12      2011    2       655     522187  4818739 186     40
10:00:43        2/7/2010        2       7       2010    10      633     524681  4818747 78      40
18:00:54        4/29/2009       4       29      2009    18      646     520958  4818735 189     40
12:00:54        1/18/2013       1       18      2013    12      679     521707  4818737 187     40
2:00:55 4/5/2009        4       5       2009    2       637     521312  4818736 188     40
0:01:13 1/9/2014        1       9       2014    0       917     522934  4818741 184     40
14:00:54        12/31/2010      12      31      2010    14      650     522901  4818741 184     40
16:00:54        1/20/2013       1       20      2013    16      677     521730  4818737 187     40
8:00:53 2/24/2011       2       24      2011    8       654     522111  4818739 186     40
18:00:38        4/29/2011       4       29      2011    18      665     521357  4818736 188     40
14:00:41        2/11/2009       2       11      2009    14      633     525342  4818750 81      40
16:00:49        12/23/2008      12      23      2008    16      635     524360  4818747 123     39
18:00:51        3/22/2013       3       22      2013    18      658     520906  4818735 189     40
10:01:18        3/5/2009        3       5       2009    10      633     521888  4818738 187     40
10:00:55        3/17/2008       3       17      2008    10      632     524234  4818746 123     39
8:02:26 4/5/2010        4       5       2010    8       647     521572  4818737 188     40
0:00:56 12/24/2010      12      24      2010    0       646     523414  4818743 183     40
2:00:52 2/22/2014       2       22      2014    2       918     523637  4818744 182     40
0:01:24 1/22/2014       1       22      2014    0       916     523988  4818746 182     40
18:00:42        3/1/2010        3       1       2010    18      639     523160  4818743 184     40
16:00:10        2/9/2010        2       9       2010    16      646     522107  4818739 186     40
20:00:52        2/20/2013       2       20      2013    20      679     521361  4818737 188     40
12:00:53        3/24/2014       3       24      2014    12      914     522256  4818740 186     40
6:00:36 11/19/2013      11      19      2013    6       907     524142  4818746 123     39
22:00:36        4/7/2008        4       7       2008    22      637     523099  4818743 184     40
12:00:53        2/2/2011        2       2       2011    12      657     522018  4818739 186     40
16:00:53        3/26/2012       3       26      2012    16      677     522027  4818739 186     40
12:00:44        5/1/2009        5       1       2009    12      634     521730  4818739 187     40
18:00:53        1/12/2013       1       12      2013    18      663     523501  4818745 183     40
2:00:41 12/7/2011       12      7       2011    2       658     524588  4818748 78      40
18:00:45        3/22/2011       3       22      2011    18      664     523409  4818744 183     40
0:00:55 4/17/2009       4       17      2009    0       640     525499  4818752 81      40
4:00:48 4/3/2012        4       3       2012    4       657     520902  4818736 189     40
18:00:57        4/5/2009        4       5       2009    18      639     525251  4818751 81      40
22:01:02        4/16/2009       4       16      2009    22      640     525506  4818752 81      40
16:00:54        12/22/2008      12      22      2008    16      633     524317  4818748 123     39
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2:00:56 12/12/2010      12      12      2010    2       638     523962  4818747 182     40
8:00:15 12/27/2008      12      27      2008    8       634     523941  4818747 182     40
4:00:30 3/22/2011       3       22      2011    4       662     524938  4818750 79      40
22:00:47        12/28/2013      12      28      2013    22      908     523380  4818745 183     40
16:00:54        4/7/2012        4       7       2012    16      676     525965  4818754 80      40
14:00:54        2/14/2010       2       14      2010    14      643     523943  4818747 182     40
6:00:31 3/8/2013        3       8       2013    6       663     523968  4818747 182     40
12:00:55        1/10/2013       1       10      2013    12      675     524011  4818747 182     40
10:00:42        1/4/2014        1       4       2014    10      911     524528  4818749 78      40
18:00:53        4/13/2009       4       13      2009    18      642     526862  4818758 74      40
8:00:47 3/12/2009       3       12      2009    8       639     521771  4818740 187     40
4:00:55 4/15/2011       4       15      2011    4       663     524985  4818751 79      40
16:00:19        1/24/2009       1       24      2009    16      632     521841  4818740 187     40
14:00:26        2/25/2013       2       25      2013    14      658     522164  4818741 186     40
12:00:30        2/24/2010       2       24      2010    12      643     524487  4818749 78      40
14:00:48        1/1/2013        1       1       2013    14      665     521927  4818740 187     40
12:00:43        4/7/2012        4       7       2012    12      666     526175  4818756 77      40
20:01:18        1/19/2013       1       19      2013    20      677     520725  4818737 190     17
2:00:40 2/3/2011        2       3       2011    2       655     522176  4818741 186     40
16:00:44        2/22/2012       2       22      2012    16      658     522289  4818742 186     40
12:00:53        2/12/2009       2       12      2009    12      634     525388  4818753 81      40
16:00:24        2/15/2010       2       15      2010    16      639     524056  4818748 123     39
10:00:54        4/7/2013        4       7       2013    10      677     524538  4818750 78      40
0:00:49 12/16/2008      12      16      2008    0       637     525134  4818752 79      40
18:00:50        3/17/2009       3       17      2009    18      643     523155  4818745 184     40
18:00:42        2/3/2010        2       3       2010    18      640     523522  4818746 183     40
2:00:42 1/5/2010        1       5       2010    2       647     520933  4818738 189     40
18:00:31        11/26/2010      11      26      2010    18      655     523119  4818745 184     40
6:00:47 4/3/2012        4       3       2012    6       657     520899  4818738 189     40
16:00:42        4/5/2011        4       5       2011    16      654     526364  4818757 77      40
2:01:12 3/2/2014        3       2       2014    2       679     521901  4818741 187     40
6:00:53 12/12/2010      12      12      2010    6       655     523950  4818748 182     40
0:00:53 2/24/2010       2       24      2010    0       639     523464  4818746 183     40
18:00:56        3/31/2010       3       31      2010    18      638     524542  4818750 78      40
14:01:11        3/23/2010       3       23      2010    14      643     521699  4818740 187     40
14:01:05        2/16/2014       2       16      2014    14      909     521600  4818740 187     40
6:00:43 12/28/2008      12      28      2008    6       637     523999  4818748 182     40
16:00:53        2/6/2012        2       6       2012    16      663     524763  4818751 78      40
4:00:41 3/8/2013        3       8       2013    4       663     523960  4818748 182     40
0:00:56 12/31/2012      12      31      2012    0       675     523960  4818748 182     40
16:00:25        1/20/2013       1       20      2013    16      680     521891  4818741 187     40
0:00:49 2/28/2013       2       28      2013    0       665     523171  4818746 184     40
22:00:54        1/20/2010       1       20      2010    22      644     525598  4818754 81      40
12:00:56        2/5/2014        2       5       2014    12      916     524552  4818751 78      40
8:00:42 3/25/2008       3       25      2008    8       633     523916  4818748 182     40
10:00:41        1/12/2009       1       12      2009    10      635     523797  4818748 182     40
2:00:20 1/12/2011       1       12      2011    2       639     522125  4818743 186     40
4:00:56 1/19/2014       1       19      2014    4       909     524058  4818749 123     39
10:00:24        4/9/2009        4       9       2009    10      633     522332  4818743 186     40
18:00:53        2/23/2010       2       23      2010    18      633     523635  4818748 182     40
0:00:24 12/28/2012      12      28      2012    0       658     521663  4818741 187     40
6:00:55 2/27/2010       2       27      2010    6       643     525191  4818754 79      40
18:00:47        3/10/2010       3       10      2010    18      641     521842  4818742 187     40
0:00:56 1/12/2011       1       12      2011    0       639     522121  4818743 186     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

16:00:19        3/7/2009        3       7       2009    16      637     523472  4818748 183     40
4:00:53 4/28/2009       4       28      2009    4       644     524063  4818750 123     39
16:00:44        1/4/2009        1       4       2009    16      633     522121  4818743 186     40
6:00:54 1/12/2011       1       12      2011    6       639     522124  4818743 186     40
12:00:28        2/12/2010       2       12      2010    12      647     524416  4818751 78      40
4:00:56 1/12/2011       1       12      2011    4       639     522122  4818743 186     40
16:00:53        3/29/2011       3       29      2011    16      655     521677  4818742 187     40
2:00:47 1/16/2014       1       16      2014    2       679     524078  4818750 123     39
4:01:50 2/12/2010       2       12      2010    4       638     523177  4818747 184     40
10:32:44        4/9/2013        4       9       2013    10      657     522038  4818743 186     40
8:00:50 1/8/2011        1       8       2011    8       650     522256  4818744 186     40
10:00:55        3/13/2009       3       13      2009    10      633     521657  4818742 187     40
4:00:47 11/21/2010      11      21      2010    4       641     524331  4818751 123     39
4:01:32 1/16/2014       1       16      2014    4       679     523981  4818750 182     40
14:00:43        1/20/2010       1       20      2010    14      643     524301  4818751 123     39
18:00:54        2/16/2010       2       16      2010    18      639     523410  4818748 183     40
12:00:54        3/11/2014       3       11      2014    12      914     522156  4818744 186     40
18:00:52        3/23/2011       3       23      2011    18      654     521284  4818741 188     40
4:00:22 3/12/2014       3       12      2014    4       918     524949  4818754 79      40
18:00:53        3/28/2011       3       28      2011    18      650     521437  4818742 188     40
12:01:24        1/12/2011       1       12      2011    12      654     524355  4818752 123     39
14:01:19        1/30/2014       1       30      2014    14      916     523898  4818750 182     40
16:00:48        2/23/2010       2       23      2010    16      639     525980  4818758 80      40
10:00:51        2/4/2012        2       4       2012    10      663     524489  4818752 78      40
22:00:53        12/6/2010       12      6       2010    22      639     525431  4818756 81      40
4:00:56 1/9/2014        1       9       2014    4       907     522979  4818747 184     40
10:00:47        12/27/2012      12      27      2012    10      679     522237  4818745 186     40
0:00:54 2/12/2010       2       12      2010    0       638     523189  4818748 184     40
4:00:44 3/31/2008       3       31      2008    4       633     523955  4818751 182     40
22:00:42        12/5/2011       12      5       2011    22      801     524578  4818753 78      40
2:01:24 2/16/2014       2       16      2014    2       916     521128  4818741 189     40
18:00:53        12/30/2012      12      30      2012    18      675     523970  4818751 182     40
2:00:21 3/27/2008       3       27      2008    2       635     522896  4818747 184     40
14:00:37        12/30/2013      12      30      2013    14      908     523914  4818751 182     40
12:00:42        1/25/2014       1       25      2014    12      909     521882  4818744 187     40
8:01:21 2/14/2011       2       14      2011    8       642     524646  4818754 78      40
18:00:36        3/19/2011       3       19      2011    18      664     523171  4818748 184     40
2:00:44 1/19/2014       1       19      2014    2       909     524053  4818752 123     39
12:00:21        3/24/2010       3       24      2010    12      647     521013  4818741 189     40
18:00:54        3/16/2009       3       16      2009    18      645     523567  4818750 183     40
22:00:42        2/9/2011        2       9       2011    22      646     523013  4818748 184     40
16:00:47        12/28/2009      12      28      2009    16      647     521406  4818743 188     40
18:00:43        12/14/2011      12      14      2011    18      659     524509  4818753 78      40
12:02:24        1/8/2014 1 8 2014 12 909 525624 4818757 80 40
18:00:54 3/19/2009 3 19 2009 18 646 523039 4818748 184 40
10:00:47 1/20/2010 1 20 2010 10 643 524309 4818753 123 39
18:00:49 1/22/2014 1 22 2014 18 907 524085 4818752 123 39
14:00:38 1/30/2013 1 30 2013 14 680 521895 4818745 187 40
22:00:54 12/2/2010 12 2 2010 22 642 526914 4818763 74 40
14:00:54 1/15/2009 1 15 2009 14 634 524012 4818752 182 40
6:00:48 4/15/2011 4 15 2011 6 663 524983 4818755 79 40
14:00:53 1/7/2013 1 7 2013 14 677 521664 4818744 187 40
2:00:41 2/11/2010 2 11 2010 2 638 522945 4818748 184 40
16:00:53 3/3/2010 3 3 2010 16 643 524884 4818755 79 40
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14:00:51 2/2/2010 2 2 2010 14 640 523954 4818752 182 40
14:00:55 1/18/2013 1 18 2013 14 677 521710 4818744 187 40
0:00:42 3/26/2014 3 26 2014 0 918 526241 4818760 77 40
12:00:53 3/12/2014 3 12 2014 12 914 521804 4818745 187 40
22:00:42 3/22/2008 3 22 2008 22 637 522926 4818748 184 40
14:00:25 1/24/2009 1 24 2009 14 632 521855 4818745 187 40
4:00:47 1/8/2014 1 8 2014 4 911 525098 4818756 79 40
20:00:54 1/1/2013 1 1 2013 20 663 523037 4818749 184 40
6:00:32 1/11/2011 1 11 2011 6 639 524496 4818754 78 40
10:00:54 2/7/2014 2 7 2014 10 916 524564 4818755 78 40
0:00:54 12/12/2010 12 12 2010 0 638 523964 4818752 182 40
18:00:53 1/31/2010 1 31 2010 18 638 522035 4818746 186 40
14:00:21 1/2/2012 1 2 2012 14 658 521605 4818745 187 40
18:00:53 4/6/2011 4 6 2011 18 661 525603 4818759 81 40
6:01:43 4/2/2011 4 2 2011 6 650 522340 4818747 186 40
18:00:53 2/20/2011 2 20 2011 18 642 523530 4818751 183 40
2:00:49 1/1/2013 1 1 2013 2 674 522123 4818746 186 40
20:00:47 2/26/2014 2 26 2014 20 908 525340 4818758 81 40
6:00:53 3/12/2014 3 12 2014 6 918 524967 4818756 79 40
12:00:57 1/20/2010 1 20 2010 12 643 524308 4818754 123 39
4:00:41 1/21/2009 1 21 2009 4 633 521217 4818744 188 40
10:00:44 1/15/2009 1 15 2009 10 634 524012 4818753 182 40
6:00:47 1/19/2014 1 19 2014 6 909 524058 4818753 123 39
6:00:26 12/12/2010 12 12 2010 6 638 523910 4818753 182 40
12:00:53 2/14/2010 2 14 2010 12 640 523925 4818753 182 40
6:00:55 2/12/2010 2 12 2010 6 638 523190 4818750 184 40
2:00:42 2/15/2010 2 15 2010 2 638 523325 4818751 183 40
0:00:25 1/21/2012 1 21 2012 0 663 523529 4818752 183 40
14:00:48 12/9/2011 12 9 2011 14 655 520858 4818743 189 40
2:00:48 2/23/2010 2 23 2010 2 633 525308 4818758 81 40
16:00:48 3/23/2011 3 23 2011 16 659 522052 4818747 186 40
22:00:42 3/20/2009 3 20 2009 22 638 521606 4818745 187 40
14:00:41 1/21/2011 1 21 2011 14 650 524076 4818754 123 39
22:00:21 1/20/2009 1 20 2009 22 633 521219 4818744 188 40
12:00:42 2/2/2010 2 2 2010 12 640 523948 4818753 182 40
18:00:42 1/19/2009 1 19 2009 18 633 521223 4818744 188 40
0:00:21 4/4/2011 4 4 2011 0 661 525516 4818759 81 40
2:00:42 12/31/2012 12 31 2012 2 675 523960 4818754 182 40
8:00:53 1/19/2014 1 19 2014 8 909 524057 4818754 123 39
2:00:31 12/8/2013 12 8 2013 2 907 525574 4818760 81 40
16:00:48 3/29/2011 3 29 2011 16 654 521610 4818746 187 40
12:00:42 1/15/2009 1 15 2009 12 634 524015 4818754 123 39
18:00:53 12/30/2010 12 30 2010 18 646 522198 4818748 186 40
4:00:42 12/7/2011 12 7 2011 4 659 524300 4818755 123 39
18:00:54 12/30/2009 12 30 2009 18 644 522376 4818748 186 40
6:00:50 3/24/2008 3 24 2008 6 633 523289 4818752 183 40
18:00:41 12/8/2010 12 8 2010 18 641 523965 4818754 182 40
22:00:41 2/7/2011 2 7 2011 22 655 523405 4818752 183 40
10:00:55 1/13/2012 1 13 2012 10 663 525850 4818761 80 40
12:00:41 4/8/2009 4 8 2009 12 646 522123 4818748 186 40
22:00:48 4/12/2013 4 12 2013 22 658 521589 4818746 188 40
2:00:26 12/7/2011 12 7 2011 2 659 524310 4818755 123 39
12:00:47 2/16/2009 2 16 2009 12 632 525779 4818761 80 40
18:00:56 2/2/2011 2 2 2011 18 647 521728 4818747 187 40
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4:00:30 12/8/2011 12 8 2011 4 659 524082 4818755 123 39
22:00:53 12/25/2008 12 25 2008 22 637 525013 4818758 79 40
8:00:41 12/1/2010 12 1 2010 8 646 523579 4818753 183 40
0:00:36 1/16/2014 1 16 2014 0 679 524074 4818755 123 39
8:00:44 1/21/2009 1 21 2009 8 633 521218 4818745 188 40
0:01:18 3/15/2014 3 15 2014 0 913 526973 4818766 74 40
18:01:14 1/8/2014 1 8 2014 18 679 523709 4818754 182 40
6:00:53 3/23/2010 3 23 2010 6 646 521038 4818745 189 40
8:00:42 1/25/2012 1 25 2012 8 663 522955 4818751 184 40
18:00:42 2/6/2014 2 6 2014 18 908 523566 4818753 183 40
2:00:53 12/12/2010 12 12 2010 2 655 523967 4818755 182 40
0:00:53 2/10/2011 2 10 2011 0 646 523014 4818751 184 40
8:00:36 3/14/2014 3 14 2014 8 909 522333 4818749 186 40
2:01:03 2/28/2013 2 28 2013 2 665 523173 4818752 184 40
14:00:16 2/3/2012 2 3 2012 14 663 524547 4818757 78 40
2:00:34 2/10/2010 2 10 2010 2 640 522899 4818751 184 40
4:00:48 12/12/2010 12 12 2010 4 638 523911 4818754 182 40
2:00:43 3/12/2014 3 12 2014 2 918 524912 4818758 79 40
18:00:48 1/20/2009 1 20 2009 18 633 521216 4818746 188 40
14:00:42 2/22/2012 2 22 2012 14 658 522210 4818749 186 40
4:00:52 2/14/2011 2 14 2011 4 639 524225 4818756 123 39
6:00:53 2/6/2011 2 6 2011 6 654 523995 4818755 182 40
2:00:48 1/19/2009 1 19 2009 2 633 521231 4818746 188 40
16:00:51 2/12/2010 2 12 2010 16 643 524325 4818756 123 39
22:00:54 1/18/2009 1 18 2009 22 633 521231 4818746 188 40
8:01:11 1/4/2011 1 4 2011 8 642 525530 4818761 81 40
18:00:54 1/18/2013 1 18 2013 18 677 521460 4818747 188 40
0:00:47 1/19/2014 1 19 2014 0 909 523893 4818755 182 40
18:00:56 11/30/2010 11 30 2010 18 646 521045 4818745 189 40
12:00:47 12/21/2008 12 21 2008 12 633 525636 4818761 80 40
22:00:39 3/24/2011 3 24 2011 22 668 525967 4818763 80 40
20:00:47 4/9/2014 4 9 2014 20 908 526902 4818766 74 40
22:00:42 1/18/2014 1 18 2014 22 909 523893 4818755 182 40
18:00:30 2/23/2010 2 23 2010 18 646 523500 4818754 183 40
18:00:54 2/11/2010 2 11 2010 18 633 523221 4818753 183 40
18:00:53 12/25/2013 12 25 2013 18 911 523507 4818754 183 40
4:00:55 3/23/2010 3 23 2010 4 646 521041 4818746 189 40
2:00:48 1/2/2014 1 2 2014 2 911 523521 4818754 183 40
22:00:27 3/20/2009 3 20 2009 22 639 523157 4818753 184 40
6:00:54 1/4/2011 1 4 2011 6 642 525530 4818762 81 40
10:00:56 3/13/2009 3 13 2009 10 640 521737 4818748 187 40
4:00:38 12/14/2013 12 14 2013 4 908 525412 4818761 81 40
12:00:54 3/26/2013 3 26 2013 12 677 521567 4818748 188 40
14:00:56 1/17/2009 1 17 2009 14 632 521907 4818749 187 40
2:00:43 3/23/2009 3 23 2009 2 646 523042 4818753 184 40
10:00:57 1/24/2010 1 24 2010 10 644 525633 4818762 80 40
4:00:47 3/9/2014 3 9 2014 4 908 524640 4818758 78 40
4:00:54 12/7/2010 12 7 2010 4 638 523893 4818756 182 40
18:00:33 2/27/2011 2 27 2011 18 646 523221 4818753 183 40
12:01:27 12/19/2012 12 19 2012 12 675 524332 4818757 123 39
12:00:16 3/23/2010 3 23 2010 12 654 521552 4818748 188 40
8:00:23 3/18/2009 3 18 2009 8 633 521911 4818749 187 40
18:00:48 2/12/2011 2 12 2011 18 639 525642 4818762 80 40
18:00:41 3/13/2011 3 13 2011 18 650 523233 4818754 183 40
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6:00:49 1/20/2013 1 20 2013 6 677 520714 4818745 190 17
8:01:12 1/22/2014 1 22 2014 8 916 523931 4818756 182 40
12:00:56 2/12/2010 2 12 2010 12 643 524324 4818758 123 39
10:00:56 2/12/2010 2 12 2010 10 647 524429 4818758 78 40
10:00:43 12/29/2012 12 29 2012 10 663 522230 4818750 186 40
6:00:15 12/15/2012 12 15 2012 6 665 525457 4818762 81 40
12:00:55 2/22/2010 2 22 2010 12 647 525868 4818764 80 40
22:00:42 3/22/2011 3 22 2011 22 666 523390 4818755 183 40
20:00:24 2/27/2014 2 27 2014 20 918 524962 4818760 79 40
8:00:54 12/12/2010 12 12 2010 8 653 523613 4818755 182 40
6:00:55 2/14/2011 2 14 2011 6 639 524204 4818758 123 39
2:00:24 3/19/2011 3 19 2011 2 660 522375 4818751 186 40
14:00:24 3/23/2011 3 23 2011 14 659 522037 4818750 186 40
4:00:54 1/19/2009 1 19 2009 4 633 521224 4818748 188 40
16:00:47 2/2/2010 2 2 2010 16 640 523950 4818757 182 40
16:00:48 2/24/2012 2 24 2012 16 663 523383 4818755 183 40
6:00:23 12/9/2011 12 9 2011 6 659 524245 4818758 123 39
14:00:48 2/13/2010 2 13 2010 14 643 524248 4818758 123 39
6:00:54 12/7/2010 12 7 2010 6 638 523897 4818757 182 40
2:00:29 1/9/2014 1 9 2014 2 917 522922 4818753 184 40
12:00:23 2/21/2011 2 21 2011 12 655 521660 4818749 187 40
4:00:55 1/24/2014 1 24 2014 4 679 523060 4818754 184 40
18:00:49 4/15/2011 4 15 2011 18 661 520946 4818747 189 40
14:00:54 2/6/2012 2 6 2012 14 663 524716 4818760 78 40
6:00:36 1/20/2009 1 20 2009 6 633 521209 4818748 188 40
10:00:47 3/14/2009 3 14 2009 10 638 521858 4818750 187 40
6:00:41 1/21/2009 1 21 2009 6 633 521217 4818748 188 40
4:00:54 1/3/2010 1 3 2010 4 639 525352 4818762 81 40
12:00:54 1/7/2013 1 7 2013 12 677 521663 4818750 187 40
10:00:55 1/12/2014 1 12 2014 10 909 524527 4818759 78 40
16:00:59 3/11/2014 3 11 2014 16 907 522040 4818751 186 40
4:00:54 2/10/2010 2 10 2010 4 640 522927 4818754 184 40
8:00:53 1/4/2010 1 4 2010 8 638 524352 4818759 123 39
2:00:54 3/15/2014 3 15 2014 2 913 526958 4818769 74 40
20:01:06 1/1/2014 1 1 2014 20 911 523507 4818756 183 40
14:00:32 4/8/2009 4 8 2009 14 646 522122 4818751 186 40
18:00:48 12/21/2010 12 21 2010 18 646 521682 4818750 187 40
22:00:45 4/10/2010 4 10 2010 22 644 525532 4818764 81 40
0:00:47 12/12/2010 12 12 2010 0 655 523994 4818758 182 40
22:00:43 4/3/2011 4 3 2011 22 661 525513 4818764 81 40
18:01:46 12/30/2012 12 30 2012 18 675 523959 4818758 182 40
10:00:48 2/2/2010 2 2 2010 10 640 523948 4818758 182 40
8:00:48 12/13/2012 12 13 2012 8 665 524382 4818760 123 39
2:00:53 2/22/2010 2 22 2010 2 639 525318 4818763 81 40
14:00:48 1/1/2014 1 1 2014 14 909 523584 4818757 183 40
22:00:47 4/27/2009 4 27 2009 22 644 524243 4818759 123 39
14:00:47 3/5/2012 3 5 2012 14 666 523927 4818758 182 40
20:00:55 3/31/2014 3 31 2014 20 909 520894 4818748 189 40
14:00:16 1/4/2014 1 4 2014 14 911 524558 4818760 78 40
18:00:54 1/20/2009 1 20 2009 18 633 521216 4818749 188 40
10:00:24 1/24/2009 1 24 2009 10 632 521797 4818751 187 40
20:00:48 2/6/2012 2 6 2012 20 663 524120 4818759 123 39
10:00:41 3/31/2010 3 31 2010 10 652 524647 4818761 78 40
6:00:53 2/4/2010 2 4 2010 6 640 524044 4818759 123 39
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8:00:44 4/13/2014 4 13 2014 8 909 525527 4818764 81 40
10:00:56 12/19/2012 12 19 2012 10 675 524333 4818760 123 39
22:00:42 3/22/2009 3 22 2009 22 638 524014 4818759 123 39
10:00:23 2/8/2010 2 8 2010 10 643 524056 4818759 123 39
8:00:37 2/4/2010 2 4 2010 8 640 524045 4818759 123 39
18:00:58 2/9/2011 2 9 2011 18 646 523010 4818755 184 40
16:00:48 1/20/2009 1 20 2009 16 633 521211 4818749 188 40
16:00:55 2/14/2010 2 14 2010 16 638 523722 4818758 182 40
0:00:47 3/23/2011 3 23 2011 0 666 523400 4818757 183 40
10:00:54 2/12/2009 2 12 2009 10 633 524897 4818762 79 40
14:00:40 1/2/2014 1 2 2014 14 679 521706 4818751 187 40
22:00:53 3/17/2008 3 17 2008 22 632 522988 4818755 184 40
8:00:54 1/19/2009 1 19 2009 8 633 521220 4818750 188 40
6:00:54 1/4/2010 1 4 2010 6 638 524704 4818761 78 40
6:00:54 2/10/2010 2 10 2010 6 640 522923 4818755 184 40
4:00:54 3/22/2009 3 22 2009 4 633 523328 4818757 183 40
8:00:49 2/1/2013 2 1 2013 8 663 523981 4818759 182 40
8:00:54 4/18/2011 4 18 2011 8 666 524745 4818762 78 40
18:00:54 1/19/2009 1 19 2009 18 633 521218 4818750 188 40
22:02:40 12/30/2010 12 30 2010 22 646 522196 4818753 186 40
0:00:40 4/16/2014 4 16 2014 0 907 525447 4818765 81 40
4:00:55 1/2/2014 1 2 2014 4 911 523527 4818758 183 40
18:00:23 2/22/2013 2 22 2013 18 666 523552 4818758 183 40
12:00:48 1/13/2012 1 13 2012 12 663 525841 4818766 80 40
8:00:43 3/9/2010 3 9 2010 8 647 525804 4818766 80 40
18:00:39 1/13/2011 1 13 2011 18 647 523275 4818757 183 40
18:00:51 2/16/2011 2 16 2011 18 639 524028 4818759 123 39
2:00:15 1/20/2009 1 20 2009 2 633 521216 4818750 188 40
16:00:17 2/13/2010 2 13 2010 16 640 523716 4818758 182 40
8:00:54 2/16/2009 2 16 2009 8 632 525423 4818765 81 40
0:00:53 12/7/2013 12 7 2013 0 917 525541 4818765 81 40
6:00:55 3/8/2010 3 8 2010 6 644 525409 4818765 81 40
6:00:41 1/24/2014 1 24 2014 6 679 523067 4818756 184 40
8:01:12 12/2/2010 12 2 2010 8 653 523520 4818758 183 40
6:00:55 2/28/2013 2 28 2013 6 665 523177 4818757 184 40
0:00:38 1/2/2013 1 2 2013 0 677 521692 4818752 187 40
20:00:29 2/2/2014 2 2 2014 20 907 522977 4818756 184 40
6:00:44 12/8/2013 12 8 2013 6 911 525597 4818766 81 40
18:00:48 2/23/2010 2 23 2010 18 639 523517 4818758 183 40
14:00:50 1/19/2009 1 19 2009 14 632 521876 4818753 187 40
14:00:48 3/7/2009 3 7 2009 14 637 523603 4818758 183 40
16:00:56 2/6/2011 2 6 2011 16 657 523645 4818759 182 40
18:01:04 2/26/2011 2 26 2011 18 801 521233 4818751 188 40
14:00:42 1/20/2013 1 20 2013 14 677 521735 4818752 187 40
18:00:25 1/18/2009 1 18 2009 18 633 521222 4818751 188 40
20:00:42 12/13/2011 12 13 2011 20 658 525573 4818766 81 40
18:00:44 3/20/2009 3 20 2009 18 639 523227 4818757 183 40
14:00:48 12/25/2013 12 25 2013 14 907 522309 4818754 186 40
10:00:53 1/1/2014 1 1 2014 10 909 523589 4818759 183 40
22:00:43 12/28/2013 12 28 2013 22 911 523510 4818758 183 40
8:00:45 1/24/2014 1 24 2014 8 679 523058 4818757 184 40
20:00:47 4/19/2013 4 19 2013 20 658 524495 4818762 78 40
4:00:53 1/20/2009 1 20 2009 4 633 521212 4818751 188 40
12:00:31 1/25/2014 1 25 2014 12 907 521934 4818753 187 40
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20:00:55 12/11/2013 12 11 2013 20 911 524283 4818761 123 39
2:00:53 4/23/2011 4 23 2011 2 664 520868 4818750 189 40
2:00:26 1/21/2009 1 21 2009 2 633 521212 4818751 188 40
20:00:47 4/2/2014 4 2 2014 20 913 524139 4818761 123 39
8:00:53 1/20/2009 1 20 2009 8 633 521218 4818751 188 40
18:00:50 1/4/2014 1 4 2014 18 909 523798 4818760 182 40
6:00:43 3/31/2014 3 31 2014 6 916 523193 4818758 184 40
6:01:53 2/24/2011 2 24 2011 6 646 523165 4818758 184 40
6:00:21 3/29/2011 3 29 2011 6 662 524579 4818763 78 40
4:00:24 1/14/2013 1 14 2013 4 665 521267 4818752 188 40
22:00:48 1/1/2014 1 1 2014 22 911 523521 4818759 183 40
18:00:56 12/7/2010 12 7 2010 18 801 524588 4818763 78 40
18:00:55 4/11/2010 4 11 2010 18 639 523109 4818758 184 40
22:00:15 2/1/2013 2 1 2013 22 679 523321 4818759 183 40
22:00:54 12/30/2012 12 30 2012 22 675 523949 4818761 182 40
14:00:42 2/12/2010 2 12 2010 14 643 524325 4818762 123 39
16:00:17 2/11/2010 2 11 2010 16 640 523647 4818760 182 40
8:00:22 4/15/2013 4 15 2013 8 679 521607 4818753 187 40
8:00:54 2/3/2009 2 3 2009 8 633 524204 4818762 123 39
6:00:47 11/27/2010 11 27 2010 6 647 522042 4818754 186 40
0:00:39 2/8/2011 2 8 2011 0 655 523409 4818759 183 40
16:01:12 1/30/2013 1 30 2013 16 680 521898 4818754 187 40
4:00:41 3/23/2009 3 23 2009 4 646 523042 4818758 184 40
18:00:26 4/29/2011 4 29 2011 18 658 525123 4818765 79 40
6:00:41 3/2/2011 3 2 2011 6 638 523306 4818759 183 40
12:00:42 3/11/2009 3 11 2009 12 638 522254 4818755 186 40
2:00:56 4/7/2010 4 7 2010 2 644 524779 4818764 78 40
8:00:53 3/1/2013 3 1 2013 8 666 524072 4818762 123 39
12:00:19 1/11/2010 1 11 2010 12 638 521672 4818754 187 40
6:00:48 1/9/2014 1 9 2014 6 907 523037 4818758 184 40
12:00:55 1/1/2014 1 1 2014 12 909 523586 4818760 183 40
2:00:48 3/23/2011 3 23 2011 2 663 523244 4818759 183 40
6:00:53 4/3/2012 4 3 2012 6 673 525113 4818766 79 40
14:00:55 2/15/2014 2 15 2014 14 908 526603 4818771 76 40
8:00:52 3/8/2010 3 8 2010 8 644 525524 4818767 81 40
8:00:53 4/10/2009 4 10 2009 8 635 522230 4818756 186 40
4:00:54 4/7/2010 4 7 2010 4 644 524774 4818764 78 40
22:00:42 2/11/2010 2 11 2010 22 638 523188 4818759 184 40
14:00:54 2/18/2010 2 18 2010 14 646 523935 4818762 182 40
22:00:35 2/2/2014 2 2 2014 22 907 522980 4818758 184 40
0:00:47 1/2/2014 1 2 2014 0 911 523525 4818760 183 40
14:01:24 12/12/2012 12 12 2012 14 680 519598 4818748 191 40
12:00:42 1/31/2012 1 31 2012 12 658 521636 4818754 187 40
6:00:48 4/29/2013 4 29 2013 6 658 524581 4818764 78 40
16:00:43 2/26/2011 2 26 2011 16 801 521213 4818753 188 40
10:00:45 1/14/2014 1 14 2014 10 671 521984 4818755 187 40
0:01:24 12/6/2011 12 6 2011 0 801 524598 4818764 78 40
4:01:12 1/25/2014 1 25 2014 4 909 523052 4818759 184 40
22:00:42 1/8/2014 1 8 2014 22 908 523055 4818759 184 40
0:00:48 2/2/2013 2 2 2013 0 679 523318 4818760 183 40
8:00:36 4/2/2012 4 2 2012 8 676 525720 4818769 80 40
6:00:54 2/24/2011 2 24 2011 6 638 523047 4818759 184 40
6:00:11 1/20/2013 1 20 2013 6 663 523065 4818759 184 40
10:00:47 4/9/2009 4 9 2009 10 647 522118 4818756 186 40
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6:00:48 1/19/2009 1 19 2009 6 633 521220 4818753 188 40
18:01:01 3/17/2008 3 17 2008 18 632 522948 4818759 184 40
0:00:23 3/30/2008 3 30 2008 0 633 523421 4818760 183 40
6:00:48 1/6/2014 1 6 2014 6 911 525352 4818768 81 40
10:00:57 1/7/2013 1 7 2013 10 677 521667 4818755 187 40
8:00:31 11/30/2010 11 30 2010 8 643 524997 4818766 79 40
16:00:41 1/26/2010 1 26 2010 16 638 521710 4818755 187 40
12:00:53 2/18/2010 2 18 2010 12 646 523931 4818763 182 40
18:00:54 2/8/2010 2 8 2010 18 633 525331 4818768 81 40
22:00:42 4/3/2012 4 3 2012 22 658 520920 4818753 189 40
12:00:54 2/24/2010 2 24 2010 12 638 524194 4818764 123 39
10:00:44 4/28/2011 4 28 2011 10 658 526043 4818771 77 40
16:00:54 4/10/2013 4 10 2013 16 677 522095 4818757 186 40
14:00:46 12/24/2010 12 24 2010 14 646 523477 4818761 183 40
12:00:41 1/14/2014 1 14 2014 12 908 521920 4818756 187 40
18:00:55 11/30/2010 11 30 2010 18 655 520884 4818753 189 40
12:00:45 2/26/2014 2 26 2014 12 909 522310 4818758 186 40
4:00:48 1/15/2009 1 15 2009 4 632 522949 4818760 184 40
18:00:54 3/7/2014 3 7 2014 18 679 521529 4818755 188 40
0:00:54 2/6/2014 2 6 2014 0 908 523489 4818762 183 40
0:00:41 12/9/2012 12 9 2012 0 677 524626 4818766 78 40
4:00:48 2/2/2010 2 2 2010 4 638 523176 4818761 184 40
4:01:02 2/28/2013 2 28 2013 4 665 523179 4818761 184 40
12:00:44 1/27/2010 1 27 2010 12 640 521643 4818756 187 40
0:00:36 4/1/2012 4 1 2012 0 681 521022 4818754 189 40
10:01:00 2/7/2014 2 7 2014 10 907 524500 4818766 78 40
12:00:50 12/29/2012 12 29 2012 12 663 522211 4818758 186 40
18:00:44 4/5/2012 4 5 2012 18 658 522373 4818759 186 40
14:01:10 3/27/2012 3 27 2012 14 677 521755 4818757 187 40
18:00:53 4/27/2014 4 27 2014 18 917 523557 4818763 183 40
0:00:53 4/13/2009 4 13 2009 0 644 526100 4818772 77 40
22:00:50 2/3/2013 2 3 2013 22 679 525566 4818770 81 40
14:00:41 1/20/2013 1 20 2013 14 680 521848 4818757 187 40
6:01:42 1/25/2014 1 25 2014 6 909 523065 4818761 184 40
14:00:25 2/23/2010 2 23 2010 14 647 526384 4818773 77 40
12:00:44 3/12/2009 3 12 2009 12 638 521837 4818757 187 40
12:00:44 3/9/2011 3 9 2011 12 801 522280 4818758 186 40
18:00:34 12/11/2010 12 11 2010 18 650 525492 4818770 81 40
16:00:55 12/31/2012 12 31 2012 16 671 521392 4818756 188 40
18:00:47 3/9/2010 3 9 2010 18 643 526141 4818773 77 40
0:00:41 4/23/2010 4 23 2010 0 652 525938 4818772 80 40
18:01:18 1/18/2009 1 18 2009 18 633 521231 4818755 188 40
12:00:15 1/17/2009 1 17 2009 12 632 521917 4818758 187 40
4:00:54 4/3/2012 4 3 2012 4 673 525114 4818769 79 40
0:00:48 2/23/2010 2 23 2010 0 647 525479 4818770 81 40
2:00:57 12/9/2012 12 9 2012 2 675 524724 4818767 78 40
14:00:41 3/26/2014 3 26 2014 14 679 521557 4818757 188 40
8:00:41 1/3/2013 1 3 2013 8 675 523310 4818762 183 40
4:01:12 3/25/2010 3 25 2010 4 640 522364 4818759 186 40
0:00:49 1/20/2009 1 20 2009 0 633 521215 4818755 188 40
8:00:42 12/12/2010 12 12 2010 8 638 523806 4818764 182 40
22:00:48 12/8/2012 12 8 2012 22 677 524609 4818767 78 40
20:00:54 3/25/2014 3 25 2014 20 914 521190 4818755 189 40
6:00:53 4/10/2009 4 10 2009 6 635 522232 4818759 186 40
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12:00:54 3/11/2014 3 11 2014 12 679 522246 4818759 186 40
22:00:50 4/28/2014 4 28 2014 22 917 523108 4818762 184 40
8:00:42 12/9/2012 12 9 2012 8 670 524612 4818767 78 40
14:00:53 12/30/2010 12 30 2010 14 646 522308 4818759 186 40
14:00:50 2/14/2014 2 14 2014 14 918 525640 4818771 80 40
6:00:42 3/25/2010 3 25 2010 6 640 522363 4818760 186 40
22:00:41 12/30/2008 12 30 2008 22 633 523044 4818762 184 40
6:00:41 1/27/2013 1 27 2013 6 663 521660 4818757 187 40
14:00:48 12/21/2008 12 21 2008 14 633 525598 4818771 81 40
16:01:20 1/14/2013 1 14 2013 16 677 521818 4818758 187 40
12:00:47 3/10/2014 3 10 2014 12 679 521677 4818757 187 40
8:00:48 12/29/2013 12 29 2013 8 909 522069 4818759 186 40
10:00:56 1/27/2010 1 27 2010 10 640 521635 4818757 187 40
4:00:54 1/3/2013 1 3 2013 4 675 523316 4818763 183 40
8:00:47 1/9/2014 1 9 2014 8 907 523033 4818762 184 40
14:00:44 3/27/2012 3 27 2012 14 658 522228 4818759 186 40
14:01:17 1/1/2011 1 1 2011 14 646 521957 4818759 187 40
12:00:55 1/31/2011 1 31 2011 12 650 524482 4818767 78 40
0:00:48 1/21/2009 1 21 2009 0 633 521207 4818756 188 40
20:00:34 4/14/2012 4 14 2012 20 665 523582 4818764 183 40
2:00:37 1/15/2009 1 15 2009 2 632 522955 4818762 184 40
0:00:47 2/14/2011 2 14 2011 0 639 524154 4818766 123 39
2:00:49 1/17/2010 1 17 2010 2 643 525385 4818771 81 40
10:00:56 12/17/2010 12 17 2010 10 638 521665 4818758 187 40
12:00:41 1/14/2014 1 14 2014 12 671 521970 4818759 187 40
10:00:48 3/23/2010 3 23 2010 10 652 522001 4818759 187 40
20:00:56 2/1/2013 2 1 2013 20 679 523318 4818763 183 40
22:00:29 2/27/2014 2 27 2014 22 907 525541 4818772 81 40
14:00:44 1/21/2010 1 21 2010 14 644 524225 4818767 123 39
12:00:16 1/24/2009 1 24 2009 12 632 521798 4818758 187 40
14:00:53 12/26/2008 12 26 2008 14 637 524169 4818767 123 39
22:00:56 1/20/2013 1 20 2013 22 671 523505 4818764 183 40
16:00:47 12/6/2010 12 6 2010 16 639 526142 4818774 77 40
18:00:32 1/15/2011 1 15 2011 18 801 523242 4818763 183 40
4:00:42 12/24/2010 12 24 2010 4 638 523200 4818763 184 40
2:00:37 12/11/2008 12 11 2008 2 634 525779 4818773 80 40
14:00:49 2/13/2010 2 13 2010 14 640 523754 4818765 182 40
6:01:12 3/22/2011 3 22 2011 6 662 524928 4818769 79 40
0:00:48 2/4/2013 2 4 2013 0 679 525564 4818772 81 40
2:00:44 11/24/2011 11 24 2011 2 662 522288 4818760 186 40
2:00:45 12/8/2013 12 8 2013 2 917 525602 4818772 81 40
18:00:42 4/1/2012 4 1 2012 18 675 525313 4818771 81 40
0:00:55 1/3/2013 1 3 2013 0 675 523319 4818764 183 40
14:00:53 1/12/2013 1 12 2013 14 675 524122 4818767 123 39
20:00:57 4/19/2013 4 19 2013 20 671 524097 4818767 123 39
10:00:47 12/24/2010 12 24 2010 10 646 523571 4818765 183 40
10:00:55 1/5/2014 1 5 2014 10 909 523589 4818765 183 40
20:00:56 1/24/2014 1 24 2014 20 679 522978 4818763 184 40
16:00:47 2/20/2010 2 20 2010 16 640 525926 4818774 80 40
18:00:47 3/27/2008 3 27 2008 18 635 521217 4818757 188 40
0:00:47 2/27/2010 2 27 2010 0 644 523419 4818765 183 40
14:00:23 12/28/2013 12 28 2013 14 679 522224 4818761 186 40
22:00:53 12/31/2012 12 31 2012 22 663 522021 4818760 186 40
10:00:24 4/14/2011 4 14 2011 10 801 522021 4818760 186 40
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14:00:54 4/30/2009 4 30 2009 14 634 522004 4818760 186 40
2:00:54 1/9/2014 1 9 2014 2 908 523058 4818764 184 40
10:00:53 3/18/2008 3 18 2008 10 631 524028 4818767 123 39
0:00:52 1/21/2013 1 21 2013 0 671 523505 4818765 183 40
2:00:56 3/10/2014 3 10 2014 2 918 524470 4818769 78 40
18:00:55 1/30/2010 1 30 2010 18 643 522960 4818763 184 40
14:00:55 4/5/2011 4 5 2011 14 655 526026 4818775 77 40
4:00:48 1/1/2013 1 1 2013 4 674 522124 4818761 186 40
22:00:43 12/19/2009 12 19 2009 22 639 522980 4818763 184 40
18:00:55 2/14/2010 2 14 2010 18 639 524891 4818770 79 40
2:00:45 12/19/2013 12 19 2013 2 909 525064 4818771 79 40
14:00:43 4/19/2008 4 19 2008 14 632 521427 4818758 188 40
4:01:12 3/6/2010 3 6 2010 4 639 524751 4818770 78 40
6:00:56 3/28/2013 3 28 2013 6 671 521024 4818757 189 40
0:00:49 1/9/2014 1 9 2014 0 908 523057 4818764 184 40
14:00:37 1/12/2012 1 12 2012 14 663 523764 4818766 182 40
8:00:41 12/28/2008 12 28 2008 8 637 524010 4818767 182 40
6:00:53 4/17/2014 4 17 2014 6 907 523991 4818767 182 40
0:00:24 4/9/2012 4 9 2012 0 677 524989 4818771 79 40
22:00:50 3/25/2014 3 25 2014 22 918 526083 4818775 77 40
6:00:48 3/24/2008 3 24 2008 6 631 523205 4818765 184 40
4:00:26 2/24/2011 2 24 2011 4 654 522022 4818761 186 40
8:00:37 12/31/2012 12 31 2012 8 675 524000 4818768 182 40
16:01:31 2/24/2010 2 24 2010 16 640 525055 4818772 79 40
2:00:53 1/3/2013 1 3 2013 2 675 523319 4818765 183 40
8:01:36 3/4/2010 3 4 2010 8 647 524566 4818770 78 40
8:00:25 12/1/2010 12 1 2010 8 653 523529 4818766 183 40
18:00:20 4/28/2009 4 28 2009 18 640 524301 4818769 123 39
14:00:53 1/21/2010 1 21 2010 14 643 523992 4818768 182 40
2:01:18 12/14/2012 12 14 2012 2 680 524236 4818769 123 39
4:00:56 2/14/2013 2 14 2013 4 679 523314 4818765 183 40
2:00:54 12/6/2011 12 6 2011 2 801 524369 4818769 123 39
16:01:11 12/25/2009 12 25 2009 16 647 521442 4818759 188 40
6:00:47 2/24/2011 2 24 2011 6 654 522023 4818761 186 40
16:01:07 12/27/2012 12 27 2012 16 680 521371 4818759 188 40
4:00:24 12/10/2011 12 10 2011 4 658 524339 4818769 123 39
18:00:54 2/23/2011 2 23 2011 18 646 522959 4818765 184 40
16:00:47 4/4/2011 4 4 2011 16 641 521544 4818760 188 40
8:00:24 1/23/2012 1 23 2012 8 663 523980 4818768 182 40
6:00:53 3/6/2010 3 6 2010 6 639 524749 4818771 78 40
2:00:25 1/20/2013 1 20 2013 2 677 520679 4818757 190 17
6:00:56 1/3/2013 1 3 2013 6 675 523321 4818766 183 40
22:00:14 4/12/2009 4 12 2009 22 644 526094 4818776 77 40
8:00:48 12/8/2011 12 8 2011 8 801 522917 4818765 184 40
2:00:16 3/22/2009 3 22 2009 2 633 523420 4818766 183 40
22:00:49 2/22/2010 2 22 2010 22 647 525480 4818774 81 40
18:00:25 3/14/2009 3 14 2009 18 640 523201 4818766 184 40
4:00:53 3/2/2011 3 2 2011 4 638 523305 4818766 183 40
22:00:43 4/8/2012 4 8 2012 22 677 524985 4818772 79 40
4:00:31 2/6/2011 2 6 2011 4 655 524134 4818769 123 39
2:00:57 1/31/2011 1 31 2011 2 646 524957 4818772 79 40
6:00:41 2/2/2010 2 2 2010 6 638 523178 4818766 184 40
22:00:27 1/24/2014 1 24 2014 22 679 522978 4818765 184 40
0:00:34 12/29/2013 12 29 2013 0 911 523513 4818767 183 40
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20:00:23 1/1/2013 1 1 2013 20 658 523046 4818766 184 40
10:00:47 1/18/2013 1 18 2013 10 677 521691 4818761 187 40
10:00:48 1/16/2011 1 16 2011 10 647 524515 4818771 78 40
0:00:53 1/19/2009 1 19 2009 0 633 521229 4818760 188 40
20:00:23 1/6/2012 1 6 2012 20 658 523081 4818766 184 40
14:00:53 3/9/2012 3 9 2012 14 665 522033 4818762 186 40
10:00:21 4/3/2008 4 3 2008 10 632 522115 4818763 186 40
8:00:54 2/6/2011 2 6 2011 8 654 524122 4818769 123 39
0:00:48 1/30/2011 1 30 2011 0 642 523551 4818768 183 40
18:00:54 12/6/2010 12 6 2010 18 639 525480 4818775 81 40
12:00:20 1/1/2011 1 1 2011 12 653 523271 4818767 183 40
22:00:55 2/26/2010 2 26 2010 22 643 523422 4818767 183 40
22:00:53 2/3/2010 2 3 2010 22 640 523524 4818768 183 40
8:00:50 2/6/2014 2 6 2014 8 907 524087 4818770 123 39
4:00:43 3/23/2009 3 23 2009 4 638 523159 4818767 184 40
6:00:56 12/31/2012 12 31 2012 6 675 524002 4818770 182 40
14:00:46 3/4/2012 3 4 2012 14 663 523572 4818768 183 40
6:00:56 12/24/2010 12 24 2010 6 638 523196 4818767 184 40
18:00:54 3/24/2011 3 24 2011 18 663 524908 4818773 79 40
22:00:13 4/17/2008 4 17 2008 22 633 520734 4818759 190 17
2:00:43 12/28/2009 12 28 2009 2 647 520746 4818759 190 17
18:00:31 3/17/2009 3 17 2009 18 640 521451 4818761 188 40
6:00:05 1/15/2009 1 15 2009 6 632 522926 4818766 184 40
8:00:47 2/2/2010 2 2 2010 8 638 523180 4818767 184 40
4:00:54 2/15/2010 2 15 2010 4 640 523652 4818769 182 40
10:00:48 2/4/2010 2 4 2010 10 640 524059 4818770 123 39
8:00:26 12/8/2011 12 8 2011 8 659 522014 4818763 186 40
20:00:54 2/2/2014 2 2 2014 20 909 522972 4818766 184 40
12:00:35 4/3/2012 4 3 2012 12 657 521534 4818762 188 40
22:00:51 2/2/2014 2 2 2014 22 909 522975 4818766 184 40
4:01:24 4/20/2014 4 20 2014 4 916 520936 4818760 189 40
18:00:56 3/20/2009 3 20 2009 18 638 521687 4818762 187 40
8:00:41 12/29/2012 12 29 2012 8 658 523051 4818767 184 40
22:00:56 12/8/2012 12 8 2012 22 675 524912 4818773 79 40
8:00:58 2/6/2011 2 6 2011 8 642 524542 4818772 78 40
2:00:51 4/3/2012 4 3 2012 2 673 525139 4818774 79 40
16:00:48 3/27/2012 3 27 2012 16 658 522224 4818764 186 40
14:00:42 1/20/2013 1 20 2013 14 679 521874 4818763 187 40
18:00:53 12/20/2009 12 20 2009 18 640 524440 4818772 78 40
6:00:39 12/18/2009 12 18 2009 6 640 524901 4818774 79 40
8:00:48 1/15/2009 1 15 2009 8 632 522953 4818767 184 40
14:00:26 4/5/2011 4 5 2011 14 665 526167 4818778 77 40
18:00:52 3/24/2011 3 24 2011 18 650 524877 4818774 79 40
14:00:41 4/6/2008 4 6 2008 14 634 521220 4818761 188 40
0:00:44 4/4/2012 4 4 2012 0 658 520910 4818760 189 40
2:00:52 4/4/2012 4 4 2012 2 658 520842 4818760 189 40
22:00:24 3/29/2008 3 29 2008 22 633 523423 4818768 183 40
14:00:29 3/23/2010 3 23 2010 14 656 521658 4818763 187 40
8:01:03 12/5/2011 12 5 2011 8 801 524297 4818772 123 39
2:00:54 1/1/2013 1 1 2013 2 671 521734 4818763 187 40
12:00:54 4/30/2009 4 30 2009 12 634 522006 4818764 186 40
14:00:56 12/20/2010 12 20 2010 14 638 523828 4818770 182 40
18:01:04 2/11/2010 2 11 2010 18 638 523195 4818768 184 40
18:00:41 4/20/2011 4 20 2011 18 658 523872 4818770 182 40
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12:00:23 12/26/2008 12 26 2008 12 637 524075 4818771 123 39
2:00:53 1/15/2011 1 15 2011 2 642 523402 4818769 183 40
18:00:47 3/19/2011 3 19 2011 18 661 522951 4818767 184 40
22:00:53 1/1/2013 1 1 2013 22 663 523038 4818768 184 40
10:00:38 4/10/2009 4 10 2009 10 635 522313 4818765 186 40
18:00:55 3/5/2010 3 5 2010 18 644 525937 4818778 80 40
22:00:42 1/1/2013 1 1 2013 22 658 523044 4818768 184 40
18:00:14 4/4/2010 4 4 2010 18 638 521252 4818762 188 40
8:00:48 3/20/2012 3 20 2012 8 666 522216 4818765 186 40
22:00:54 3/22/2008 3 22 2008 22 632 522954 4818768 184 40
12:00:44 1/25/2012 1 25 2012 12 663 523225 4818768 183 40
14:00:54 3/9/2011 3 9 2011 14 801 522242 4818765 186 40
10:00:10 4/7/2012 4 7 2012 10 678 526210 4818780 77 40
14:00:41 1/14/2014 1 14 2014 14 671 521969 4818765 187 40
0:00:23 4/7/2009 4 7 2009 0 640 525342 4818776 81 40
6:00:49 1/25/2010 1 25 2010 6 642 525472 4818777 81 40
6:00:56 1/2/2014 1 2 2014 6 911 523529 4818770 183 40
2:00:56 3/8/2013 3 8 2013 2 679 524275 4818773 123 39
12:01:11 2/27/2011 2 27 2011 12 654 522044 4818765 186 40
6:00:43 2/6/2011 2 6 2011 6 655 524134 4818772 123 39
0:00:09 4/5/2008 4 5 2008 0 634 522919 4818768 184 40
14:00:44 4/22/2013 4 22 2013 14 658 522041 4818765 186 40
22:00:10 12/10/2010 12 10 2010 22 654 523068 4818769 184 40
16:00:44 2/11/2010 2 11 2010 16 647 523446 4818770 183 40
14:00:32 4/22/2008 4 22 2008 14 636 521663 4818764 187 40
14:00:53 3/16/2009 3 16 2009 14 643 522274 4818766 186 40
14:00:42 4/3/2012 4 3 2012 14 657 521540 4818764 188 40
4:00:47 3/14/2013 3 14 2013 4 663 521811 4818765 187 40
14:00:43 2/17/2009 2 17 2009 14 632 525823 4818779 80 40
12:00:41 1/21/2010 1 21 2010 12 644 524224 4818773 123 39
22:00:56 12/11/2010 12 11 2010 22 642 525356 4818777 81 40
22:00:48 1/20/2012 1 20 2012 22 663 523520 4818771 183 40
18:00:54 4/21/2011 4 21 2011 18 669 526202 4818780 77 40
10:00:41 2/25/2010 2 25 2010 10 638 525379 4818777 81 40
14:00:55 1/7/2011 1 7 2011 14 650 522153 4818766 186 40
4:00:43 12/29/2012 12 29 2012 4 658 523049 4818769 184 40
8:00:21 1/21/2014 1 21 2014 8 908 523654 4818771 182 40
6:00:56 12/19/2009 12 19 2009 6 646 524485 4818774 78 40
12:01:18 1/5/2014 1 5 2014 12 909 523584 4818771 183 40
16:00:51 12/14/2011 12 14 2011 16 650 525994 4818780 80 40
0:00:42 4/23/2011 4 23 2011 0 664 520869 4818762 189 40
8:00:20 12/30/2012 12 30 2012 8 658 523106 4818769 184 40
20:00:41 1/31/2013 1 31 2013 20 679 523047 4818769 184 40
6:00:44 12/29/2012 12 29 2012 6 658 523050 4818769 184 40
14:00:41 2/12/2010 2 12 2010 14 640 524031 4818773 123 39
6:00:24 12/7/2011 12 7 2011 6 659 524361 4818774 123 39
20:00:35 4/25/2014 4 25 2014 20 908 523358 4818770 183 40
18:00:25 1/29/2011 1 29 2011 18 642 523548 4818771 183 40
10:01:24 12/20/2010 12 20 2010 10 638 523819 4818772 182 40
4:00:48 12/23/2009 12 23 2009 4 647 522121 4818766 186 40
3:00:48 4/14/2010 4 14 2010 3 801 519924 4818760 191 40
8:00:27 4/5/2012 4 5 2012 8 658 521446 4818764 188 40
2:00:54 11/26/2011 11 26 2011 2 665 524303 4818774 123 39
2:00:44 12/27/2013 12 27 2013 2 658 521822 4818765 187 40
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14:00:16 12/29/2008 12 29 2008 14 633 523164 4818770 184 40
18:00:48 3/15/2009 3 15 2009 18 640 523057 4818770 184 40
8:00:53 4/23/2011 4 23 2011 8 650 521139 4818763 189 40
4:00:34 12/8/2013 12 8 2013 4 907 525600 4818779 81 40
18:01:15 12/25/2012 12 25 2012 18 663 522373 4818767 186 40
22:00:23 1/1/2014 1 1 2014 22 908 523329 4818771 183 40
20:00:53 1/20/2013 1 20 2013 20 671 523500 4818771 183 40
4:00:54 2/5/2011 2 5 2011 4 639 525398 4818778 81 40
18:00:47 3/5/2013 3 5 2013 18 657 521374 4818764 188 40
2:00:35 3/23/2009 3 23 2009 2 638 523161 4818770 184 40
8:00:47 1/22/2012 1 22 2012 8 663 524007 4818773 182 40
16:00:25 4/3/2012 4 3 2012 16 657 521532 4818765 188 40
16:00:48 12/27/2008 12 27 2008 16 635 523795 4818772 182 40
22:00:54 3/16/2009 3 16 2009 22 644 523182 4818770 184 40
8:00:22 2/12/2010 2 12 2010 8 638 523210 4818770 183 40
4:00:47 3/31/2014 3 31 2014 4 916 523184 4818770 184 40
0:00:48 3/21/2010 3 21 2010 0 746 525884 4818780 80 40
22:00:43 4/17/2011 4 17 2011 22 641 520988 4818763 189 40
18:00:14 3/28/2009 3 28 2009 18 645 523756 4818773 182 40
12:00:44 2/17/2009 2 17 2009 12 632 525825 4818780 80 40
22:00:41 3/21/2014 3 21 2014 22 918 525839 4818780 80 40
16:00:43 2/24/2013 2 24 2013 16 663 523836 4818773 182 40
4:00:23 12/31/2008 12 31 2008 4 634 523325 4818771 183 40
4:00:41 12/30/2012 12 30 2012 4 658 523073 4818770 184 40
18:00:48 2/11/2010 2 11 2010 18 638 523206 4818771 184 40
22:00:53 4/25/2014 4 25 2014 22 907 523051 4818770 184 40
10:00:54 1/11/2010 1 11 2010 10 638 521664 4818766 187 40
6:00:57 12/4/2012 12 4 2012 6 677 524333 4818775 123 39
12:00:51 1/17/2013 1 17 2013 12 675 521843 4818767 187 40
4:00:53 3/6/2010 3 6 2010 4 644 525049 4818778 79 40
18:00:54 1/1/2010 1 1 2010 18 639 524667 4818776 78 40
22:00:41 1/8/2014 1 8 2014 22 917 522909 4818770 184 40
18:00:50 4/17/2011 4 17 2011 18 801 524444 4818776 78 40
4:01:12 4/20/2010 4 20 2010 4 646 524357 4818775 123 39
2:00:26 4/16/2012 4 16 2012 2 676 524283 4818775 123 39
12:00:54 2/2/2011 2 2 2011 12 801 521900 4818767 187 40
8:00:50 3/13/2010 3 13 2010 8 643 525958 4818782 80 40
10:00:56 12/26/2008 12 26 2008 10 637 524074 4818775 123 39
2:00:48 12/17/2012 12 17 2012 2 679 520755 4818764 190 17
18:00:48 12/21/2009 12 21 2009 18 644 524781 4818777 78 40
0:00:15 4/13/2011 4 13 2011 0 655 521074 4818765 189 40
18:00:42 4/17/2011 4 17 2011 18 667 521055 4818765 189 40
4:00:54 2/23/2010 2 23 2010 4 633 525382 4818780 81 40
4:01:23 12/7/2011 12 7 2011 4 801 524210 4818775 123 39
18:00:55 3/24/2009 3 24 2009 18 638 520922 4818764 189 40
10:00:57 12/30/2010 12 30 2010 10 801 523705 4818774 182 40
2:00:29 3/14/2014 3 14 2014 2 918 525150 4818779 79 40
6:00:53 4/3/2012 4 3 2012 6 665 521064 4818765 189 40
2:00:48 11/19/2011 11 19 2011 2 665 524285 4818776 123 39
4:00:48 12/31/2010 12 31 2010 4 646 522162 4818768 186 40
20:01:23 3/25/2014 3 25 2014 20 908 524545 4818777 78 40
10:01:41 2/13/2012 2 13 2012 10 665 525932 4818782 80 40
22:00:42 1/29/2011 1 29 2011 22 642 523547 4818773 183 40
4:00:50 11/23/2013 11 23 2013 4 909 526337 4818784 77 40
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0:01:19 12/24/2010 12 24 2010 0 638 523228 4818772 183 40
10:00:54 1/3/2009 1 3 2009 10 637 524585 4818777 78 40
4:00:56 3/4/2012 3 4 2012 4 666 523387 4818773 183 40
10:00:41 1/8/2011 1 8 2011 10 638 524289 4818776 123 39
0:00:49 12/18/2013 12 18 2013 0 909 524453 4818777 78 40
0:00:48 3/19/2009 3 19 2009 0 638 521633 4818767 187 40
22:00:54 2/6/2012 2 6 2012 22 663 524676 4818778 78 40
18:00:54 3/16/2009 3 16 2009 18 640 523059 4818772 184 40
8:00:54 1/27/2013 1 27 2013 8 663 521661 4818767 187 40
18:00:28 4/7/2012 4 7 2012 18 673 525945 4818782 80 40
22:00:29 11/18/2013 11 18 2013 22 907 524312 4818776 123 39
2:00:44 12/21/2010 12 21 2010 2 801 523937 4818775 182 40
0:00:50 12/19/2013 12 19 2013 0 911 525397 4818781 81 40
18:00:13 3/31/2011 3 31 2011 18 650 523947 4818775 182 40
18:00:55 3/18/2009 3 18 2009 18 643 521347 4818767 188 40
18:00:49 3/19/2009 3 19 2009 18 648 524094 4818776 123 39
12:00:50 12/14/2011 12 14 2011 12 650 525997 4818783 80 40
16:01:24 3/3/2010 3 3 2010 16 644 524883 4818779 79 40
16:00:36 2/19/2014 2 19 2014 16 914 522022 4818769 186 40
22:00:41 3/18/2009 3 18 2009 22 638 521633 4818768 187 40
8:00:29 3/12/2014 3 12 2014 8 907 522141 4818769 186 40
6:00:24 1/31/2010 1 31 2010 6 633 523037 4818772 184 40
0:00:54 1/15/2014 1 15 2014 0 907 523526 4818774 183 40
4:00:30 2/26/2014 2 26 2014 4 907 525812 4818783 80 40
18:00:41 4/3/2012 4 3 2012 18 657 521362 4818767 188 40
16:00:54 3/16/2009 3 16 2009 16 642 523543 4818774 183 40
2:00:48 1/2/2014 1 2 2014 2 908 523262 4818773 183 40
12:03:54 12/29/2008 12 29 2008 12 633 523324 4818774 183 40
16:00:47 12/23/2009 12 23 2009 16 640 523354 4818774 183 40
6:00:46 12/31/2010 12 31 2010 6 646 522162 4818770 186 40
6:00:43 12/30/2012 12 30 2012 6 658 523108 4818773 184 40
18:00:42 4/10/2008 4 10 2008 18 636 524081 4818776 123 39
0:00:33 12/17/2013 12 17 2013 0 907 524825 4818779 79 40
18:00:54 4/5/2011 4 5 2011 18 647 521431 4818768 188 40
4:00:20 3/8/2013 3 8 2013 4 679 524268 4818777 123 39
6:01:11 2/5/2011 2 5 2011 6 639 525400 4818781 81 40
22:00:42 4/30/2010 4 30 2010 22 650 525620 4818782 80 40
14:00:57 12/19/2012 12 19 2012 14 675 524339 4818777 123 39
4:01:06 12/31/2012 12 31 2012 4 675 523976 4818776 182 40
8:00:56 1/28/2010 1 28 2010 8 641 520889 4818766 189 40
2:00:47 4/13/2009 4 13 2009 2 644 526074 4818784 77 40
2:00:44 3/4/2013 3 4 2013 2 666 523355 4818774 183 40
22:00:53 3/18/2009 3 18 2009 22 645 523621 4818775 182 40
12:00:45 1/31/2010 1 31 2010 12 638 522059 4818770 186 40
20:00:29 4/2/2014 4 2 2014 20 909 525043 4818780 79 40
6:00:19 1/22/2012 1 22 2012 6 663 524003 4818776 182 40
6:00:56 3/14/2013 3 14 2013 6 663 521805 4818769 187 40
6:00:42 12/24/2012 12 24 2012 6 679 524973 4818780 79 40
18:00:56 1/1/2014 1 1 2014 18 911 523534 4818775 183 40
14:00:43 1/31/2012 1 31 2012 14 658 521627 4818768 187 40
16:01:19 3/17/2009 3 17 2009 16 640 521746 4818769 187 40
2:01:01 4/21/2014 4 21 2014 2 907 521966 4818770 187 40
8:00:47 1/20/2013 1 20 2013 8 663 523080 4818773 184 40
6:00:44 4/23/2011 4 23 2011 6 664 520868 4818766 189 40
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6:00:48 12/13/2012 12 13 2012 6 677 524623 4818779 78 40
10:00:50 2/14/2014 2 14 2014 10 918 525639 4818783 80 40
14:00:19 3/9/2011 3 9 2011 14 654 522235 4818771 186 40
16:00:22 3/27/2012 3 27 2012 16 677 521775 4818769 187 40
18:00:24 2/10/2010 2 10 2010 18 646 523189 4818774 184 40
4:00:47 2/15/2013 2 15 2013 4 675 523405 4818775 183 40
22:00:54 1/30/2010 1 30 2010 22 643 522956 4818773 184 40
20:00:46 1/27/2012 1 27 2012 20 663 522975 4818773 184 40
4:00:13 4/23/2011 4 23 2011 4 664 520880 4818766 189 40
10:01:08 11/24/2013 11 24 2013 10 914 521648 4818769 187 40
22:00:54 3/18/2009 3 18 2009 22 643 521354 4818768 188 40
0:00:36 2/7/2012 2 7 2012 0 663 524678 4818779 78 40
8:00:47 1/6/2014 1 6 2014 8 911 525527 4818783 81 40
16:00:15 3/16/2009 3 16 2009 16 645 523562 4818776 183 40
6:00:44 2/16/2011 2 16 2011 6 639 524218 4818778 123 39
2:00:53 3/15/2009 3 15 2009 2 644 523124 4818774 184 40
14:00:44 1/11/2010 1 11 2010 14 638 521647 4818769 187 40
10:01:30 2/6/2012 2 6 2012 10 665 524292 4818778 123 39
18:00:49 1/31/2013 1 31 2013 18 679 523053 4818774 184 40
8:00:49 4/23/2011 4 23 2011 8 801 521032 4818767 189 40
4:00:55 12/18/2009 12 18 2009 4 640 524935 4818781 79 40
22:00:47 2/23/2010 2 23 2010 22 639 523504 4818776 183 40
12:00:44 1/18/2013 1 18 2013 12 680 521489 4818769 188 40
2:00:53 5/3/2011 5 3 2011 2 667 521597 4818769 188 40
10:00:56 2/12/2010 2 12 2010 10 643 524299 4818779 123 39
2:00:54 1/29/2014 1 29 2014 2 909 521262 4818768 188 40
18:01:18 11/30/2010 11 30 2010 18 647 521084 4818768 189 40
6:00:24 4/8/2012 4 8 2012 6 658 524381 4818779 123 39
12:00:45 12/20/2010 12 20 2010 12 638 523847 4818777 182 40
10:00:44 4/5/2012 4 5 2012 10 658 521446 4818769 188 40
20:00:54 12/25/2013 12 25 2013 20 914 520887 4818767 189 40
14:00:42 3/26/2009 3 26 2009 14 640 521683 4818770 187 40
0:00:25 12/29/2013 12 29 2013 0 909 523248 4818775 183 40
18:00:48 3/29/2008 3 29 2008 18 633 523421 4818776 183 40
6:00:49 3/8/2013 3 8 2013 6 679 524274 4818779 123 39
18:01:29 4/19/2012 4 19 2012 18 670 525362 4818783 81 40
22:00:14 1/27/2012 1 27 2012 22 663 522964 4818774 184 40
12:00:50 4/22/2008 4 22 2008 12 636 521655 4818770 187 40
22:00:42 2/10/2010 2 10 2010 22 646 523192 4818775 184 40
16:00:46 1/4/2014 1 4 2014 16 909 523800 4818777 182 40
22:00:53 4/22/2011 4 22 2011 22 664 520868 4818768 189 40
16:00:56 1/3/2010 1 3 2010 16 643 523178 4818775 184 40
22:00:54 1/15/2014 1 15 2014 22 679 523978 4818778 182 40
10:00:17 4/19/2011 4 19 2011 10 666 524504 4818780 78 40
0:00:56 1/21/2011 1 21 2011 0 642 524600 4818780 78 40
4:00:49 1/31/2010 1 31 2010 4 633 523037 4818775 184 40
18:00:42 3/18/2009 3 18 2009 18 643 521340 4818769 188 40
18:00:54 3/5/2010 3 5 2010 18 642 526188 4818786 77 40
18:00:42 3/19/2009 3 19 2009    18      642     523069  4818775 184     40
22:00:23        3/17/2009       3       17      2009    22      642     523320  4818776 183     40
12:01:50        4/14/2011       4       14      2011    12      801     522012  4818772 186     40
4:00:53 1/9/2014        1       9       2014    4       908     523053  4818775 184     40
14:00:53        2/7/2010        2       7       2010    14      633     524681  4818781 78      40
10:00:53        12/14/2011      12      14      2011    10      650     525995  4818786 80      40
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22:00:48        3/11/2014       3       11      2014    22      917     524953  4818782 79      40
2:00:42 4/3/2012        4       3       2012    2       657     520924  4818768 189     40
18:00:55        2/11/2011       2       11      2011    18      639     523636  4818777 182     40
4:00:48 4/3/2012        4       3       2012    4       665     521060  4818769 189     40
14:00:53        12/31/2010      12      31      2010    14      657     522099  4818772 186     40
4:00:48 4/16/2012       4       16      2012    4       658     524309  4818780 123     39
20:00:53        4/25/2011       4       25      2011    20      666     525667  4818785 80      40
2:00:48 12/31/2008      12      31      2008    2       634     523329  4818777 183     40
14:00:24        12/14/2011      12      14      2011    14      650     525996  4818786 80      40
2:00:54 12/24/2010      12      24      2010    2       638     523199  4818776 184     40
16:00:27        2/7/2010        2       7       2010    16      640     521637  4818771 187     40
12:00:22        1/10/2011       1       10      2011    12      642     524417  4818781 78      40
10:00:14        4/23/2011       4       23      2011    10      801     521033  4818769 189     40
0:00:50 1/28/2012       1       28      2012    0       663     522987  4818776 184     40
6:00:24 2/13/2014       2       13      2014    6       918     525561  4818785 81      40
16:00:53        1/20/2011       1       20      2011    16      650     524908  4818783 79      40
12:00:55        2/25/2010       2       25      2010    12      638     525374  4818784 81      40
16:00:56        2/16/2011       2       16      2011    16      639     524729  4818782 78      40
18:00:42        2/19/2010       2       19      2010    18      639     525539  4818785 81      40
16:01:11        1/1/2013        1       1       2013    16      680     521982  4818772 187     40
16:00:48        1/11/2010       1       11      2010    16      638     521602  4818771 187     40
8:00:47 12/29/2013      12      29      2013    8       679     522118  4818773 186     40
18:00:55        3/18/2009       3       18      2009    18      638     521633  4818772 187     40
22:00:53        3/26/2008       3       26      2008    22      636     523323  4818777 183     40
4:00:54 2/16/2011       2       16      2011    4       639     524219  4818780 123     39
18:00:30        3/18/2011       3       18      2011    18      667     522077  4818773 186     40
18:00:54        12/23/2010      12      23      2010    18      650     523267  4818777 183     40
10:00:42        1/12/2012       1       12      2012    10      663     523885  4818779 182     40
0:00:53 12/31/2010      12      31      2010    0       646     522168  4818773 186     40
8:00:53 1/3/2010        1       3       2010    8       641     524098  4818780 123     39
12:00:57        1/30/2013       1       30      2013    12      680     521824  4818773 187     40
0:01:48 4/23/2012       4       23      2012    0       672     521118  4818770 189     40
0:00:53 2/15/2010       2       15      2010    0       633     523437  4818778 183     40
22:01:22        3/30/2014       3       30      2014    22      918     522934  4818776 184     40
14:00:26        2/25/2010       2       25      2010    14      639     525556  4818786 81      40
14:00:25        2/23/2010       2       23      2010    14      638     525986  4818787 80      40
22:00:21        3/16/2009       3       16      2009    22      645     523299  4818778 183     40
4:00:35 4/20/2011       4       20      2011    4       666     524973  4818784 79      40
10:00:49        2/17/2013       2       17      2013    10      663     524557  4818782 78      40
18:00:54        1/28/2009       1       28      2009    18      633     524625  4818782 78      40
12:00:47        2/15/2014       2       15      2014    12      907     526120  4818788 77      40
12:00:54        1/12/2012       1       12      2012    12      663     523890  4818780 182     40
6:00:32 2/26/2014       2       26      2014    6       907     525814  4818787 80      40
18:01:05        2/26/2010       2       26      2010    18      643     523430  4818778 183     40
14:00:21        3/29/2008       3       29      2008    14      637     521210  4818771 188     40
18:00:54        3/18/2009       3       18      2009    18      638     521648  4818772 187     40
10:00:52        3/18/2008       3       18      2008    10      635     524265  4818781 123     39
2:00:53 12/29/2013      12      29      2013    2       909     523295  4818778 183     40
22:00:19        2/23/2012       2       23      2012    22      663     523004  4818777 184     40
6:00:43 3/4/2012        3       4       2012    6       666     523397  4818778 183     40
14:00:49        3/18/2008       3       18      2008    14      631     523615  4818779 182     40
18:01:16        1/29/2014       1       29      2014    18      916     523532  4818779 183     40
6:00:27 3/8/2010        3       8       2010    6       639     524998  4818784 79      40
22:00:53        2/26/2010       2       26      2010    22      647     523428  4818779 183     40
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2:00:43 5/8/2009        5       8       2009    2       645     525873  4818788 80      40
22:00:49        12/23/2010      12      23      2010    22      638     523245  4818778 183     40
18:00:53        4/5/2013        4       5       2013    18      671     524474  4818782 78      40
4:00:41 4/15/2013       4       15      2013    4       658     520887  4818770 189     40
12:00:54        3/16/2014       3       16      2014    12      909     521571  4818773 188     40
18:00:49        12/30/2008      12      30      2008    18      633     523053  4818777 184     40
0:00:48 4/6/2012        4       6       2012    0       676     526092  4818789 77      40
12:00:36        2/9/2009        2       9       2009    12      633     525004  4818784 79      40
0:00:16 1/17/2010       1       17      2010    0       643     525427  4818786 81      40
10:00:46        4/23/2011       4       23      2011    10      650     521141  4818771 189     40
16:00:47        12/21/2010      12      21      2010    16      638     521650  4818773 187     40
12:00:54        3/11/2014       3       11      2014    12      909     522195  4818775 186     40
10:00:54        12/29/2008      12      29      2008    10      633     523326  4818779 183     40
18:00:43        4/8/2013        4       8       2013    18      663     525439  4818786 81      40
6:00:47 2/6/2014        2       6       2014    6       908     523501  4818779 183     40
0:00:49 4/16/2011       4       16      2011    0       641     520897  4818771 189     40
0:00:42 4/21/2009       4       21      2009    0       644     524610  4818783 78      40
6:00:53 12/14/2013      12      14      2013    6       908     525510  4818787 81      40
14:00:44        12/24/2008      12      24      2008    14      635     526182  4818790 77      40
10:00:42        12/22/2008      12      22      2008    10      633     524353  4818783 123     39
22:00:15        1/19/2009       1       19      2009    22      633     521207  4818772 188     40
16:00:42        3/26/2009       3       26      2009    16      640     521653  4818774 187     40
2:00:48 4/6/2012        4       6       2012    2       676     526090  4818790 77      40
20:00:48        1/1/2014        1       1       2014    20      908     523328  4818779 183     40
2:01:02 3/31/2014       3       31      2014    2       916     523207  4818779 184     40
16:00:54        2/11/2010       2       11      2010    16      646     523535  4818780 183     40
10:01:02        1/1/2013        1       1       2013    10      675     523289  4818779 183     40
12:00:25        12/17/2010      12      17      2010    12      638     521651  4818774 187     40
14:00:41        2/23/2011       2       23      2011    14      655     522114  4818776 186     40
20:00:50        2/20/2013       2       20      2013    20      663     521358  4818773 188     40
10:00:53        3/12/2009       3       12      2009    10      639     521696  4818774 187     40
6:00:54 4/16/2009       4       16      2009    6       644     525317  4818787 81      40
22:00:47        3/15/2014       3       15      2014    22      916     526216  4818790 77      40
18:00:49        12/28/2013      12      28      2013    18      908     523344  4818780 183     40
4:00:53 4/16/2009       4       16      2009    4       644     525318  4818787 81      40
18:00:44        12/10/2008      12      10      2008    18      634     526301  4818791 77      40
20:00:56        1/25/2014       1       25      2014    20      908     523406  4818780 183     40
0:00:47 1/4/2010        1       4       2010    0       641     524455  4818784 78      40
18:00:53        3/1/2010        3       1       2010    18      646     523211  4818780 183     40
14:00:36        12/22/2008      12      22      2008    14      633     524320  4818783 123     39
14:00:30        1/8/2011        1       8       2011    14      654     523350  4818780 183     40
8:01:13 11/18/2010      11      18      2010    8       639     523543  4818781 183     40
2:01:05 2/14/2011       2       14      2011    2       639     524190  4818783 123     39
0:00:48 1/16/2014       1       16      2014    0       909     524756  4818785 78      40
18:01:03        3/9/2010        3       9       2010    18      639     525985  4818790 80      40
22:00:53        3/28/2009       3       28      2009    22      644     523204  4818780 184     40
0:00:47 4/11/2010       4       11      2010    0       801     520696  4818772 190     17
2:00:54 12/29/2013      12      29      2013    2       911     523530  4818781 183     40
6:00:42 4/15/2013       4       15      2013    6       658     520887  4818772 189     40
0:00:54 3/15/2009       3       15      2009    0       644     523123  4818780 184     40
18:00:41        12/25/2008      12      25      2008    18      637     525055  4818787 79      40
12:00:56        1/16/2011       1       16      2011    12      647     524195  4818784 123     39
18:00:54        4/8/2010        4       8       2010    18      647     525221  4818787 81      40
6:00:54 2/15/2010       2       15      2010    6       639     525527  4818788 81      40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:53 12/31/2010      12      31      2010    8       646     522162  4818777 186     40
18:00:49        11/29/2010      11      29      2010    18      643     524993  4818787 79      40
6:00:41 2/16/2012       2       16      2012    6       665     525358  4818788 81      40
22:02:55        12/23/2010      12      23      2010    22      650     523265  4818781 183     40
4:00:53 4/11/2014       4       11      2014    4       913     524340  4818784 123     39
16:00:53        12/28/2013      12      28      2013    16      679     522243  4818777 186     40
22:00:12        12/22/2012      12      22      2012    22      665     522286  4818777 186     40
14:00:42        2/2/2014        2       2       2014    14      671     521695  4818775 187     40
2:00:44 3/27/2008       3       27      2008    2       636     523320  4818781 183     40
16:00:14        2/6/2011        2       6       2011    16      655     523558  4818782 183     40
10:00:52        1/8/2014        1       8       2014    10      909     525597  4818789 81      40
12:00:56        2/1/2014        2       1       2014    12      917     521278  4818774 188     40
0:00:12 3/27/2008       3       27      2008    0       636     523321  4818781 183     40
6:00:11 4/11/2014       4       11      2014    6       913     524345  4818785 123     39
6:00:52 3/11/2014       3       11      2014    6       913     526578  4818793 76      40
22:00:54        2/26/2010       2       26      2010    22      646     523491  4818782 183     40
0:00:27 2/19/2011       2       19      2011    0       642     523496  4818782 183     40
0:00:17 3/19/2009       3       19      2009    0       645     523633  4818782 182     40
2:00:56 1/25/2014       1       25      2014    2       909     523027  4818780 184     40
0:00:42 1/31/2010       1       31      2010    0       633     522951  4818780 184     40
6:00:42 4/10/2009       4       10      2009    6       638     522098  4818777 186     40
18:01:49        12/10/2012      12      10      2012    18      675     525465  4818789 81      40
6:01:07 2/14/2014       2       14      2014    6       918     525601  4818790 81      40
0:00:56 12/28/2009      12      28      2009    0       647     520786  4818773 190     17
18:00:26        3/24/2011       3       24      2011    18      655     522022  4818777 186     40
18:01:04        12/19/2012      12      19      2012    18      677     523785  4818783 182     40
6:00:54 4/5/2008        4       5       2008    6       635     523043  4818781 184     40
18:00:23        2/5/2009        2       5       2009    18      633     525158  4818788 79      40
18:00:47        1/12/2011       1       12      2011    18      638     521856  4818777 187     40
4:00:24 12/28/2013      12      28      2013    4       908     523111  4818781 184     40
22:00:27        3/23/2011       3       23      2011    22      662 523210 4818781 183 40
10:00:47 1/27/2013 1 27 2013 10 679 521839 4818777 187 40
14:00:47 12/27/2008 12 27 2008 14 635 523792 4818783 182 40
6:00:54 1/4/2013 1 4 2013 6 663 523326 4818782 183 40
4:00:53 2/6/2014 2 6 2014 4 908 523499 4818782 183 40
12:00:23 1/7/2012 1 7 2012 12 663 521838 4818777 187 40
10:01:07 2/20/2012 2 20 2012 10 663 526122 4818792 77 40
12:00:55 1/20/2011 1 20 2011 12 655 522035 4818778 186 40
2:00:54 3/3/2010 3 3 2010 2 633 523321 4818782 183 40
10:00:53 2/24/2010 2 24 2010 10 638 524936 4818788 79 40
6:00:54 4/8/2009 4 8 2009 6 640 526542 4818794 76 40
16:00:41 2/5/2009 2 5 2009 16 637 524996 4818788 79 40
20:00:53 4/13/2012 4 13 2012 20 666 525774 4818791 80 40
16:00:41 4/22/2013 4 22 2013 16 658 522081 4818778 186 40
18:00:53 4/2/2010 4 2 2010 18 639 525061 4818788 79 40
18:00:47 4/20/2011 4 20 2011 18 669 526117 4818792 77 40
8:00:10 2/16/2011 2 16 2011 8 657 523133 4818782 184 40
18:01:08 2/26/2010 2 26 2010 18 647 523430 4818783 183 40
12:00:43 1/29/2009 1 29 2009 12 633 524629 4818787 78 40
2:00:26 1/16/2014 1 16 2014 2 909 524753 4818787 78 40
8:00:41 12/24/2010 12 24 2010 8 638 523249 4818782 183 40
10:00:53 3/17/2008 3 17 2008 10 631 524417 4818786 78 40
0:00:47 3/28/2010 3 28 2010 0 746 525892 4818792 80 40
12:01:07 2/23/2011 2 23 2011 12 655 522148 4818779 186 40
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0:00:48 1/2/2014 1 2 2014 0 908 523309 4818782 183 40
6:00:53 12/31/2012 12 31 2012 6 658 523312 4818782 183 40
18:00:54 4/19/2012 4 19 2012 18 677 525391 4818790 81 40
8:00:53 3/23/2014 3 23 2014 8 917 521753 4818777 187 40
2:01:17 1/2/2013 1 2 2013 2 677 521606 4818777 187 40
18:00:58 4/18/2014 4 18 2014 18 913 524293 4818786 123 39
6:00:53 2/21/2013 2 21 2013 6 666 525714 4818791 80 40
2:00:54 3/18/2010 3 18 2010 2 801 521262 4818776 188 40
10:00:53 3/16/2010 3 16 2010 10 654 521601 4818777 187 40
14:00:41 1/7/2012 1 7 2012 14 663 521835 4818778 187 40
14:00:54 1/17/2013 1 17 2013 14 677 521691 4818777 187 40
2:00:56 4/10/2010 4 10 2010 2 639 526729 4818795 76 40
22:00:32 2/11/2013 2 11 2013 22 663 523087 4818782 184 40
10:00:55 4/10/2009 4 10 2009 10 633 522273 4818779 186 40
22:00:53 3/27/2010 3 27 2010 22 746 525896 4818792 80 40
6:00:18 1/14/2011 1 14 2011 6 655 523395 4818783 183 40
8:00:54 2/25/2014 2 25 2014 8 908 524728 4818788 78 40
2:00:53 3/21/2010 3 21 2010 2 746 525913 4818792 80 40
8:00:42 2/6/2011 2 6 2011 8 655 524139 4818786 123 39
8:00:42 12/19/2009 12 19 2009 8 646 524289 4818786 123 39
2:00:56 12/28/2013 12 28 2013 2 908 523113 4818782 184 40
20:00:24 2/11/2013 2 11 2013 20 679 522967 4818782 184 40
8:00:20 1/4/2013 1 4 2013 8 663 523329 4818783 183 40
6:00:53 1/21/2010 1 21 2010 6 633 520900 4818775 189 40
14:00:56 1/4/2014 1 4 2014 14 909 524281 4818787 123 39
4:00:47 2/13/2009 2 13 2009 4 632 525195 4818790 79 40
20:00:53 2/27/2013 2 27 2013 20 666 523301 4818783 183 40
10:00:21 1/31/2009 1 31 2009 10 637 524355 4818787 123 39
4:00:48 4/6/2012 4 6 2012 4 678 525870 4818793 80 40
4:00:12 4/4/2012 4 4 2012 4 665 521087 4818776 189 40
18:00:53 3/15/2009 3 15 2009 18 640 523434 4818784 183 40
10:00:42 1/12/2014 1 12 2014 10 679 524548 4818788 78 40
2:00:53 4/5/2012 4 5 2012 2 681 521076 4818776 189 40
4:00:37 12/21/2010 12 21 2010 4 801 523932 4818786 182 40
8:00:36 12/31/2012 12 31 2012 8 658 523310 4818783 183 40
2:00:47 4/21/2009 4 21 2009 2 644 524625 4818788 78 40
16:00:42 12/25/2010 12 25 2010 16 646 522921 4818782 184 40
16:00:41 11/24/2010 11 24 2010 16 643 521512 4818778 188 40
20:00:16 12/28/2013 12 28 2013 20 908 523333 4818784 183 40
6:01:30 2/11/2010 2 11 2010 6 638 522975 4818783 184 40
2:01:12 3/7/2014 3 7 2014 2 918 523495 4818784 183 40
2:00:44 3/2/2011 3 2 2011 2 655 522944 4818782 184 40
12:00:53 1/17/2013 1 17 2013 12 677 521692 4818778 187 40
18:00:54 12/22/2011 12 22 2011 18 650 524688 4818789 78 40
16:00:35 3/29/2011 3 29 2011 16 663 522108 4818780 186 40
20:00:54 2/11/2013 2 11 2013 20 663 523086 4818783 184 40
4:00:53 2/11/2010 2 11 2010 4 638 522945 4818783 184 40
18:00:54 12/28/2010 12 28 2010 18 642 523391 4818784 183 40
22:00:47 12/23/2009 12 23 2009 22 646 524242 4818787 123 39
10:00:26 3/23/2010 3 23 2010 10 638 521821 4818779 187 40
8:00:21 2/8/2010 2 8 2010 8 633 525304 4818791 81 40
2:00:27 12/31/2012 12 31 2012 2 658 523304 4818784 183 40
12:00:49 4/15/2011 4 15 2011 12 641 522231 4818781 186 40
2:00:56 2/1/2011 2 1 2011 2 654 522940 4818783 184 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:53 2/21/2013 2 21 2013 8 666 525715 4818793 80 40
8:00:53 1/21/2010 1 21 2010 8 633 520902 4818776 189 40
0:39:50 5/2/2014 5 2 2014 0 657 520821 4818776 189 40
6:00:48 4/20/2011 4 20 2011 6 666 524972 4818791 79 40
22:00:42 2/1/2011 2 1 2011 22 642 523549 4818785 183 40
22:00:54 1/14/2009 1 14 2009 22 632 522936 4818783 184 40
12:00:56 1/1/2009 1 1 2009 12 633 523982 4818787 182 40
16:00:42 12/29/2013 12 29 2013 16 909 521688 4818779 187 40
0:00:54 2/19/2011 2 19 2011 0 801 523112 4818784 184 40
22:00:53 3/13/2014 3 13 2014 22 917 525847 4818794 80 40
0:00:27 12/28/2013 12 28 2013 0 908 523050 4818784 184 40
14:00:46 4/14/2011 4 14 2011 14 801 522010 4818780 186 40
20:00:56 3/31/2014 3 31 2014 20 907 521037 4818777 189 40
8:00:53 12/23/2010 12 23 2010 8 638 523039 4818784 184 40
12:00:54 12/22/2008 12 22 2008 12 633 524328 4818789 123 39
0:00:41 2/6/2010 2 6 2010 0 633 524907 4818791 79 40
4:00:18 4/5/2008 4 5 2008 4 635 523042 4818784 184 40
18:00:44 3/3/2013 3 3 2013 18 666 523136 4818785 184 40
14:00:26 2/12/2010 2 12 2010 14 646 523993 4818788 182 40
22:00:48 12/25/2013 12 25 2013 22 914 520843 4818777 189 40
10:01:07 1/17/2013 1 17 2013 10 677 521698 4818780 187 40
0:00:49 4/8/2014 4 8 2014 0 907 524177 4818788 123 39
14:00:41 2/1/2014 2 1 2014 14 917 521270 4818779 188 40
8:00:24 12/24/2009 12 24 2009 8 646 524296 4818789 123 39
4:00:48 2/19/2013 2 19 2013 4 677 521270 4818779 188 40
18:00:43 12/25/2010 12 25 2010 18 646 522945 4818784 184 40
6:00:56 4/15/2013 4 15 2013 6 679 520941 4818778 189 40
18:00:56 4/30/2010 4 30 2010 18 646 524246 4818789 123 39
2:00:54 4/21/2014 4 21 2014 2 908 522194 4818782 186 40
6:00:56 2/6/2011 2 6 2011 6 801 524112 4818788 123 39
2:00:53 2/6/2014 2 6 2014 2 908 523499 4818786 183 40
22:00:44 4/20/2010 4 20 2010 22 639 524323 4818789 123 39
4:00:47 12/31/2012 12 31 2012 4 658 523302 4818786 183 40
18:00:53 12/23/2009 12 23 2009 18 646 524241 4818789 123 39
18:00:54 1/3/2010 1 3 2010 18 644 523576 4818787 183 40
22:02:38 3/20/2010 3 20 2010 22 746 525809 4818795 80 40
10:00:53 1/31/2010 1 31 2010 10 638 522051 4818782 186 40
18:00:53 2/27/2010 2 27 2010 18 646 524757 4818791 78 40
22:00:48 1/20/2010 1 20 2010 22 633 520730 4818778 190 17
22:00:48 4/4/2008 4 4 2008 22 634 522927 4818785 184 40
0:00:43 11/25/2009 11 25 2009 0 642 524465 4818790 78 40
18:00:12 1/3/2010 1 3 2010 18 633 523492 4818787 183 40
10:00:29 2/12/2014 2 12 2014 10 907 525334 4818793 81 40
4:00:53 12/11/2010 12 11 2010 4 641 523942 4818788 182 40
16:00:31 1/24/2009 1 24 2009 16 637 527214 4818801 74 40
6:00:53 12/23/2010 12 23 2010 6 638 523035 4818785 184 40
6:00:56 3/22/2009 3 22 2009 6 637 522962 4818785 184 40
18:00:42 4/27/2011 4 27 2011 18 658 525021 4818792 79 40
4:00:42 1/20/2013 1 20 2013 4 663 523052 4818785 184 40
4:00:13 3/24/2008 3 24 2008 4 632 522977 4818785 184 40
18:00:52 12/7/2010 12 7 2010 18 647 523200 4818786 184 40
10:00:33 2/24/2010 2 24 2010 10 640 524973 4818792 79 40
6:00:56 2/26/2011 2 26 2011 6 646 524037 4818789 123 39
12:00:45 1/12/2011 1 12 2011 12 646 522223 4818783 186 40
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18:00:48 1/11/2010 1 11 2010 18 638 521655 4818781 187 40
6:00:59 1/9/2014 1 9 2014 6 908 523073 4818786 184 40
10:00:41 2/24/2010 2 24 2010 10 639 524894 4818792 79 40
10:00:10 4/5/2012 4 5 2012 10 671 521474 4818780 188 40
20:00:54 12/22/2012 12 22 2012 20 665 522330 4818783 186 40
10:00:53 3/23/2010 3 23 2010 10 640 521760 4818781 187 40
8:00:48 1/12/2011 1 12 2011 8 655 522153 4818783 186 40
12:00:54 2/13/2012 2 13 2012 12 665 526200 4818797 77 40
2:00:54 3/19/2011 3 19 2011 2 667 521394 4818780 188 40
22:00:53 12/22/2009 12 22 2009 22 639 522094 4818783 186 40
16:00:47 2/7/2010 2 7 2010 16 633 524754 4818792 78 40
16:00:53 4/14/2009 4 14 2009 16 648 525317 4818794 81 40
8:00:14 4/18/2008 4 18 2008 8 633 521270 4818780 188 40
2:00:53 4/11/2014 4 11 2014 2 913 524347 4818791 123 39
18:01:23 12/10/2010 12 10 2010 18 654 523072 4818786 184 40
14:00:24 3/1/2012 3 1 2012 14 658 522185 4818783 186 40
14:00:53 1/21/2010 1 21 2010 14 640 524005 4818789 182 40
16:01:11 12/23/2009 12 23 2009 16 644 523431 4818787 183 40
4:00:47 12/27/2009 12 27 2009 4 633 520771 4818779 190 17
18:00:54 2/26/2010 2 26 2010 18 646 523491 4818788 183 40
6:00:54 4/4/2012 4 4 2012 6 665 521079 4818780 189 40
6:01:17 2/19/2013 2 19 2013 6 677 521273 4818780 188 40
2:00:50 3/23/2011 3 23 2011 2 660 523451 4818788 183 40
4:00:47 2/26/2011 2 26 2011 4 646 524034 4818790 123 39
4:00:47 2/6/2011 2 6 2011 4 801 524108 4818790 123 39
22:00:55 3/6/2010 3 6 2010 22 644 524501 4818791 78 40
8:00:42 2/6/2011 2 6 2011 8 801 524108 4818790 123 39
22:00:49 3/2/2010 3 2 2010 22 633 523342 4818787 183 40
2:00:48 12/18/2009 12 18 2009 2 640 524914 4818793 79 40
8:01:17 2/18/2013 2 18 2013 8 663 523600 4818788 183 40
12:01:12 12/24/2010 12 24 2010 12 646 523560 4818788 183 40
10:00:56 3/31/2011 3 31 2011 10 654 521956 4818783 187 40
2:00:43 2/26/2014 2 26 2014 2 908 525849 4818797 80 40
18:00:41 12/5/2011 12 5 2011 18 658 526042 4818798 77 40
4:00:48 3/14/2010 3 14 2010 4 651 524955 4818794 79 40
0:00:42 1/16/2014 1 16 2014 0 916 524701 4818793 78 40
18:01:47 3/23/2011 3 23 2011 18 650 523371 4818788 183 40
6:01:12 12/9/2012 12 9 2012 6 675 524897 4818794 79 40
20:00:54 1/20/2013 1 20 2013 20 665 523556 4818789 183 40
12:00:41 4/2/2011 4 2 2011 12 654 522113 4818784 186 40
8:00:53 1/20/2013 1 20 2013 8 680 520786 4818780 190 17
12:00:54 1/24/2010 1 24 2010 12 643 523978 4818790 182 40
4:00:54 4/18/2008 4 18 2008 4 633 520739 4818780 190 17
6:01:17 2/6/2011 2 6 2011 6 657 524080 4818791 123 39
0:00:54 1/21/2013 1 21 2013 0 665 523566 4818789 183 40
2:00:27 2/2/2013 2 2 2013 2 663 523299 4818788 183 40
16:00:40 1/17/2010 1 17 2010 16 639 522246 4818785 186 40
4:00:24 2/1/2011 2 1 2011 4 654 522945 4818787 184 40
12:00:48 2/23/2010 2 23 2010 12 638 525986 4818798 80 40
4:01:23 2/16/2012 2 16 2012 4 665 525360 4818796 81 40
22:00:43 2/3/2011 2 3 2011 22 638 523298 4818788 183 40
2:00:53 4/18/2008 4 18 2008 2 633 520740 4818780 190 17
16:00:55 3/16/2011 3 16 2011 16 655 522146 4818785 186 40
22:00:53 2/10/2010 2 10 2010 22 640 523358 4818789 183 40
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16:01:43 1/3/2010 1 3 2010 16 639 523336 4818789 183 40
16:00:48 2/17/2013 2 17 2013 16 666 523715 4818790 182 40
8:00:56 3/9/2010 3 9 2010 8 640 525919 4818798 80 40
14:00:53 1/12/2011 1 12 2011 14 646 522246 4818785 186 40
0:00:47 3/22/2009 3 22 2009 0 648 521743 4818784 187 40
6:00:41 12/15/2011 12 15 2011 6 658 523549 4818790 183 40
2:00:54 11/27/2010 11 27 2010 2 643 524604 4818793 78 40
12:00:48 3/7/2014 3 7 2014 12 907 521876 4818784 187 40
8:00:41 1/2/2014 1 2 2014 8 911 523673 4818790 182 40
4:00:46 12/27/2012 12 27 2012 4 679 522258 4818785 186 40
0:00:48 2/1/2011 2 1 2011 0 646 524581 4818794 78 40
6:00:54 4/18/2008 4 18 2008 6 633 520737 4818781 190 17
12:00:24 2/25/2010 2 25 2010 12 639 525560 4818797 81 40
0:00:44 2/2/2011 2 2 2011 0 642 523555 4818790 183 40
12:00:26 12/26/2010 12 26 2010 12 650 524389 4818793 123 39
0:00:45 12/26/2010 12 26 2010 0 650 523572 4818790 183 40
18:00:53 1/20/2010 1 20 2010 18 633 520726 4818781 190 17
4:00:27 2/6/2011 2 6 2011 4 657 524073 4818792 123 39
0:00:47 3/7/2010 3 7 2010 0 644 524503 4818793 78 40
20:00:54 12/28/2013 12 28 2013 20 911 523533 4818790 183 40
18:00:53 12/23/2010 12 23 2010 18 650 523262 4818789 183 40
0:00:55 4/22/2009 4 22 2009 0 644 524390 4818793 123 39
18:00:41 2/10/2010 2 10 2010 18 640 523358 4818789 183 40
2:00:53 4/4/2012 4 4 2012 2 665 521079 4818782 189 40
16:00:53 4/15/2011 4 15 2011 16 661 521573 4818784 188 40
14:00:41 1/24/2010 1 24 2010 14 643 523978 4818792 182 40
18:00:52 3/22/2008 3 22 2008 18 632 522901 4818788 184 40
4:00:48 1/2/2014 1 2 2014 4 908 523285 4818789 183 40
16:00:55 12/31/2012 12 31 2012 16 677 521613 4818784 187 40
16:00:48 12/30/2010 12 30 2010 16 646 522235 4818786 186 40
16:00:41 1/24/2010 1 24 2010 16 643 523981 4818792 182 40
22:00:27 1/14/2014 1 14 2014 22 907 523552 4818791 183 40
18:00:51 1/26/2010 1 26 2010 18 643 525017 4818796 79 40
6:00:35 3/19/2009 3 19 2009 6 634 522261 4818786 186 40
2:00:48 4/5/2008 4 5 2008 2 635 522992 4818789 184 40
2:00:53 3/7/2010 3 7 2010 2 644 524503 4818794 78 40
18:00:42 3/28/2009 3 28 2009 18 644 523202 4818790 184 40
0:00:47 4/26/2013 4 26 2013 0 677 520909 4818782 189 40
22:00:55 1/20/2013 1 20 2013 22 665 523565 4818791 183 40
4:00:53 4/15/2013 4 15 2013 4 679 520941 4818782 189 40
0:00:54 2/26/2011 2 26 2011 0 646 523969 4818792 182 40
10:00:53 1/30/2013 1 30 2013 10 680 521807 4818785 187 40
0:00:48 1/25/2014 1 25 2014 0 909 522968 4818789 184 40
12:01:12 4/18/2012 4 18 2012 12 677 524213 4818793 123 39
16:00:55 1/8/2010 1 8 2010 16 633 521508 4818784 188 40
18:00:42 1/3/2010 1 3 2010 18 639 524305 4818794 123 39
22:00:17 1/20/2014 1 20 2014 22 909 523239 4818790 183 40
10:01:19 3/11/2014 3 11 2014 10 914 522064 4818786 186 40
8:00:39 3/4/2014 3 4 2014 8 918 524348 4818794 123 39
0:00:54 1/15/2009 1 15 2009 0 632 522932 4818789 184 40
18:01:03 2/1/2011 2 1 2011 18 642 523551 4818791 183 40
14:01:02 2/11/2013 2 11 2013 14 677 521715 4818785 187 40
6:00:39 2/23/2010 2 23 2010 6 633 525379 4818798 81 40
6:00:55 12/29/2013 12 29 2013 6 679 522116 4818786 186 40
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18:00:56 1/31/2011 1 31 2011 18 654 523280 4818790 183 40
20:00:48 4/10/2014 4 10 2014 20 908 524411 4818794 78 40
6:00:56 12/8/2011 12 8 2011 6 655 523263 4818790 183 40
20:00:40 4/14/2013 4 14 2013 20 677 520739 4818782 190 17
8:00:20 2/11/2010 2 11 2010 8 638 522970 4818789 184 40
4:00:31 1/4/2013 1 4 2013 4 663 523318 4818791 183 40
20:00:43 1/20/2014 1 20 2014 20 909 523245 4818790 183 40
18:00:42 2/3/2011 2 3 2011 18 638 523301 4818791 183 40
18:01:11 12/25/2013 12 25 2013 18 914 520869 4818783 189 40
6:00:46 4/24/2013 4 24 2013 6 677 521496 4818785 188 40
8:00:53 2/6/2011 2 6 2011 8 657 524074 4818793 123 39
18:00:54 3/11/2014 3 11 2014 18 909 522367 4818788 186 40
2:00:53 2/19/2011 2 19 2011 2 642 523491 4818791 183 40
12:00:54 1/21/2010 1 21 2010 12 640 524006 4818793 182 40
16:00:52 1/21/2010 1 21 2010 16 640 524007 4818793 182 40
20:00:56 2/1/2013 2 1 2013 20 663 523342 4818791 183 40
0:00:55 2/10/2010 2 10 2010 0 640 522930 4818790 184 40
18:00:51 1/30/2010 1 30 2010 18 638 521935 4818786 187 40
10:01:07 1/1/2010 1 1 2010 10 639 524170 4818794 123 39
10:00:31 4/19/2011 4 19 2011 10 658 524287 4818795 123 39
12:00:54 2/23/2011 2 23 2011 12 638 522193 4818787 186 40
0:00:53 2/2/2013 2 2 2013 0 663 523345 4818791 183 40
4:00:12 11/26/2011 11 26 2011 4 665 524297 4818795 123 39
0:00:54 2/24/2012 2 24 2012 0 663 523020 4818790 184 40
22:00:24 2/5/2010 2 5 2010 22 633 524905 4818797 79 40
18:00:53 12/25/2010 12 25 2010 18 650 523564 4818792 183 40
8:00:53 12/13/2011 12 13 2011 8 650 526108 4818802 77 40
6:00:22 4/18/2008 4 18 2008 6 636 524620 4818796 78 40
20:00:43 1/20/2012 1 20 2012 20 663 523522 4818792 183 40
14:01:14 1/30/2014 1 30 2014 14 917 523856 4818793 182 40
0:00:28 3/3/2010 3 3 2010 0 633 523341 4818792 183 40
14:00:55 2/15/2009 2 15 2009 14 637 525902 4818801 80 40
18:00:53 3/12/2009 3 12 2009 18 643 523288 4818792 183 40
0:01:06 2/24/2010 2 24 2010 0 638 523376 4818792 183 40
22:00:30 2/16/2011 2 16 2011 22 639 524040 4818794 123 39
16:00:41 2/27/2012 2 27 2012 16 666 523622 4818793 182 40
10:00:54 1/4/2012 1 4 2012 10 641 521504 4818786 188 40
22:00:56 2/27/2011 2 27 2011 22 654 522955 4818791 184 40
2:01:16 2/17/2011 2 17 2011 2 639 524041 4818794 123 39
18:00:54 4/24/2009 4 24 2009 18 644 525626 4818800 80 40
10:00:56 1/18/2013 1 18 2013 10 680 521502 4818786 188 40
6:00:42 12/15/2008 12 15 2008 6 634 524172 4818795 123 39
22:00:54 1/26/2010 1 26 2010 22 643 524992 4818798 79 40
14:00:49 1/1/2011 1 1 2011 14 653 523267 4818792 183 40
18:00:53 1/28/2009 1 28 2009 18 637 525245 4818799 81 40
22:00:56 4/12/2011 4 12 2011 22 655 521079 4818785 189 40
8:01:11 2/14/2014 2 14 2014 8 918 525573 4818800 81 40
0:00:53 4/17/2009 4 17 2009 0 644 524581 4818797 78 40
10:00:54 2/4/2009 2 4 2009 10 633 524643 4818797 78 40
2:00:45 12/9/2013 12 9 2013 2 907 525226 4818799 81 40
22:00:54 2/11/2013 2 11 2013 22 679 522966 4818791 184 40
4:01:40 3/19/2009 3 19 2009 4 634 522251 4818789 186 40
16:00:48 2/26/2011 2 26 2011 16 642 523498 4818793 183 40
0:00:42 4/10/2012 4 10 2012 0 666 524567 4818797 78 40
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6:01:12 2/25/2014 2 25 2014 6 908 524756 4818798 78 40
10:00:44 12/19/2012 12 19 2012 10 670 524284 4818796 123 39
10:00:54 3/17/2009 3 17 2009 10 633 521905 4818788 187 40
8:00:53 1/31/2010 1 31 2010 8 640 523125 4818792 184 40
22:00:55 1/3/2010 1 3 2010 22 641 524194 4818796 123 39
6:00:58 3/7/2010 3 7 2010 6 644 524525 4818797 78 40
2:00:55 1/31/2010 1 31 2010 2 633 522970 4818792 184 40
18:00:49 3/5/2010 3 5 2010 18 639 526308 4818804 77 40
2:00:24 3/14/2010 3 14 2010 2 651 524958 4818799 79 40
16:00:42 12/24/2010 12 24 2010 16 646 523460 4818793 183 40
4:00:21 4/16/2010 4 16 2010 4 653 520890 4818785 189 40
0:00:20 2/28/2011 2 28 2011 0 654 522968 4818792 184 40
22:00:53 4/2/2012 4 2 2012 22 673 525137 4818800 79 40
18:00:35 3/31/2009 3 31 2009 18 642 523686 4818794 182 40
4:00:54 2/12/2009 2 12 2009 4 634 522969 4818792 184 40
8:00:53 4/1/2008 4 1 2008 8 636 524167 4818796 123 39
4:00:48 1/12/2011 1 12 2011 4 655 522138 4818789 186 40
10:00:56 1/20/2014 1 20 2014 10 679 523783 4818795 182 40
8:01:42 11/17/2010 11 17 2010 8 642 523882 4818795 182 40
14:00:34 12/19/2012 12 19 2012 14 670 524298 4818797 123 39
12:00:42 1/11/2012 1 11 2012 12 658 524100 4818796 123 39
12:00:54 3/9/2011 3 9 2011 12 647 522086 4818789 186 40
12:00:56 2/6/2013 2 6 2013 12 679 524989 4818799 79 40
22:00:54 2/8/2010 2 8 2010 22 633 525301 4818801 81 40
0:00:55 2/11/2010 2 11 2010 0 638 522869 4818792 184 40
20:00:53 3/25/2014 3 25 2014 20 916 524678 4818798 78 40
18:00:55 1/23/2009 1 23 2009 18 637 527202 4818808 74 40
6:00:48 1/12/2011 1 12 2011 6 655 522128 4818790 186 40
20:01:41 1/21/2014 1 21 2014 20 916 524084 4818796 123 39
16:00:54 2/19/2014 2 19 2014 16 916 522343 4818790 186 40
18:00:25 4/22/2011 4 22 2011 18 664 521064 4818786 189 40
22:00:54 2/23/2010 2 23 2010 22 638 523375 4818794 183 40
16:00:24 1/12/2009 1 12 2009 16 633 523675 4818795 182 40
8:00:18 4/21/2008 4 21 2008 8 631 524181 4818797 123 39
22:00:53 4/15/2012 4 15 2012 22 670 524080 4818797 123 39
0:00:42 1/31/2010 1 31 2010 0 638 521938 4818789 187 40
10:00:48 3/11/2014 3 11 2014 10 907 522017 4818790 186 40
2:00:54 4/16/2012 4 16 2012 2 670 524086 4818797 123 39
16:00:20 2/15/2009 2 15 2009 16 637 526044 4818804 77 40
22:00:41 4/7/2009 4 7 2009 22 647 520894 4818786 189 40
2:00:53 2/28/2011 2 28 2011 2 654 522958 4818793 184 40
4:00:59 2/27/2010 2 27 2010 4 643 525169 4818801 79 40
12:00:53 2/12/2009 2 12 2009 12 637 525427 4818802 81 40
18:00:47 3/12/2014 3 12 2014 18 914 521397 4818788 188 40
10:00:43 1/11/2012 1 11 2012 10 658 524104 4818797 123 39
18:00:44 11/30/2010 11 30 2010 18 638 520999 4818787 189 40
10:00:54 3/18/2008 3 18 2008 10 632 524053 4818797 123 39
0:00:49 2/17/2011 2 17 2011 0 639 524039 4818797 123 39
6:00:54 1/31/2010 1 31 2010 6 638 521982 4818790 187 40
2:00:54 12/17/2013 12 17 2013 2 671 523808 4818796 182 40
8:00:49 2/26/2013 2 26 2013 8 666 524051 4818797 123 39
16:00:44 1/11/2012 1 11 2012 16 663 524110 4818797 123 39
20:00:50 3/22/2014 3 22 2014 20 679 521034 4818787 189 40
10:00:53 4/17/2012 4 17 2012 10 666 523949 4818797 182 40
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18:00:44 3/17/2009 3 17 2009 18 642 523294 4818794 183 40
0:00:53 1/13/2011 1 13 2011 0 638 522115 4818791 186 40
8:00:48 1/15/2014 1 15 2014 8 907 523616 4818796 182 40
10:00:19 1/29/2009 1 29 2009 10 637 524625 4818799 78 40
6:00:23 2/26/2013 2 26 2013 6 658 522973 4818794 184 40
18:00:41 3/29/2008 3 29 2008 18 635 521320 4818788 188 40
10:00:41 1/1/2009 1 1 2009 10 633 523959 4818797 182 40
22:00:43 4/29/2009 4 29 2009 22 634 521129 4818788 189 40
4:00:54 12/23/2010 12 23 2010 4 638 522970 4818794 184 40
16:00:55 1/7/2013 1 7 2013 16 677 521660 4818789 187 40
4:00:54 4/15/2013 4 15 2013 4 677 520900 4818787 189 40
4:00:54 4/13/2014 4 13 2014 4 916 525355 4818802 81 40
14:00:54 1/17/2010 1 17 2010 14 644 522106 4818791 186 40
6:00:54 3/24/2008 3 24 2008 6 635 523126 4818794 184 40
2:00:13 2/15/2010 2 15 2010 2 633 523393 4818795 183 40
4:00:42 3/7/2010 3 7 2010 4 644 524523 4818799 78 40
8:00:47 1/1/2013 1 1 2013 8 674 522160 4818791 186 40
22:00:49 3/22/2009 3 22 2009 22 646 523155 4818795 184 40
0:00:20 2/1/2011 2 1 2011 0 650 525078 4818802 79 40
18:00:54 12/25/2012 12 25 2012 18 671 521217 4818788 188 40
10:00:49 1/17/2009 1 17 2009 10 632 521895 4818791 187 40
6:00:54 4/15/2013 4 15 2013 6 677 520902 4818787 189 40
4:00:32 12/16/2013 12 16 2013 4 907 523526 4818796 183 40
18:00:54 4/17/2011 4 17 2011 18 655 523843 4818797 182 40
18:00:49 4/21/2010 4 21 2010 18 646 524287 4818799 123 39
4:00:41 2/26/2013 2 26 2013 4 658 522967 4818794 184 40
18:00:25 3/19/2009 3 19 2009 18 634 524117 4818798 123 39
8:00:41 12/15/2008 12 15 2008 8 637 524270 4818799 123 39
20:00:53 1/4/2014 1 4 2014 20 911 524988 4818801 79 40
14:00:19 3/18/2008 3 18 2008 14 632 523606 4818797 183 40
6:00:21 12/31/2010 12 31 2010 6 642 525574 4818804 81 40
16:00:48 2/6/2011 2 6 2011 16 654 523552 4818796 183 40
2:01:53 1/2/2012 1 2 2012 2 641 524197 4818799 123 39
16:00:42 4/23/2008 4 23 2008 16 634 522030 4818791 186 40
8:00:54 4/5/2012 4 5 2012 8 671 521426 4818789 188 40
14:00:54 3/29/2011 3 29 2011 14 663 522123 4818792 186 40
6:00:40 3/2/2011 3 2 2011 6 642 523536 4818797 183 40
12:00:53 2/5/2011 2 5 2011 12 655 525573 4818804 81 40
10:01:08 4/14/2014 4 14 2014 10 916 526114 4818806 77 40
16:00:47 3/10/2011 3 10 2011 16 653 523101 4818795 184 40
18:00:54 3/10/2010 3 10 2010 18 646 521793 4818791 187 40
2:00:12 12/31/2010 12 31 2010 2 646 522164 4818792 186 40
12:00:54 4/22/2009 4 22 2009 12 634 522324 4818793 186 40
18:00:56 12/23/2010 12 23 2010 18 638 523251 4818796 183 40
8:01:14 1/20/2013 1 20 2013 8 677 520758 4818788 190 17
2:00:53 12/23/2010 12 23 2010 2 638 522961 4818795 184 40
10:01:11 3/2/2011 3 2 2011 10 655 522313 4818793 186 40
18:00:54 2/9/2010 2 9 2010 18 640 522929 4818795 184 40
12:00:31 4/18/2008 4 18 2008 12 633 521413 4818790 188 40
0:00:55 1/8/2010 1 8 2010 0 638 521478 4818790 188 40
22:00:48 3/23/2011 3 23 2011 22 650 523380 4818797 183 40
18:01:11 2/12/2013 2 12 2013 18 677 521766 4818791 187 40
12:00:52 4/21/2011 4 21 2011 12 665 524208 4818799 123 39
6:00:56 3/21/2010 3 21 2010 6 640 524458 4818800 78 40
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10:00:51 12/21/2008 12 21 2008 10 633 525567 4818805 81 40
12:00:23 1/3/2009 1 3 2009 12 632 524074 4818799 123 39
2:00:26 2/1/2011 2 1 2011 2 638 522985 4818796 184 40
22:00:53 4/2/2014 4 2 2014 22 918 524572 4818801 78 40
18:00:56 2/27/2010 2 27 2010 18 640 525279 4818804 81 40
6:00:48 12/11/2010 12 11 2010 6 641 523947 4818799 182 40
16:00:24 1/17/2009 1 17 2009 16 632 521263 4818790 188 40
18:00:41 3/5/2010 3 5 2010 18 643 526429 4818808 76 40
8:00:49 12/22/2008 12 22 2008 8 633 525166 4818804 79 40
22:00:42 2/1/2013 2 1 2013 22 663 523351 4818797 183 40
10:00:53 1/12/2009 1 12 2009 10 633 523673 4818798 182 40
18:00:29 4/7/2009 4 7 2009 18 645 526260 4818808 77 40
0:00:14 2/6/2009 2 6 2009 0 633 524847 4818802 79 40
16:00:56 12/12/2012 12 12 2012 16 680 519596 4818785 191 40
10:00:44 4/29/2011 4 29 2011 10 667 524577 4818802 78 40
12:00:47 2/2/2013 2 2 2013 12 663 524557 4818802 78 40
14:00:41 2/9/2009 2 9 2009 14 633 524956 4818803 79 40
18:00:41 2/27/2011 2 27 2011 18 654 522949 4818796 184 40
16:00:48 4/12/2012 4 12 2012 16 670 525939 4818807 80 40
6:00:16 12/17/2008 12 17 2008 6 634 525081 4818804 79 40
14:00:46 1/1/2013 1 1 2013 14 671 521898 4818793 187 40
22:00:41 4/5/2012 4 5 2012 22 676 526046 4818808 77 40
18:00:53 4/10/2011 4 10 2011 18 669 520860 4818789 189 40
18:00:25 12/20/2010 12 20 2010 18 801 524021 4818800 123 39
8:01:18 12/13/2012 12 13 2012 8 677 524253 4818801 123 39
16:00:29 2/15/2014 2 15 2014 16 907 525619 4818806 80 40
18:00:53 1/13/2013 1 13 2013 18 671 521278 4818791 188 40
2:00:44 2/3/2011 2 3 2011 2 801 521817 4818793 187 40
16:00:47 4/16/2008 4 16 2008 16 635 521038 4818790 189 40
6:00:47 2/13/2013 2 13 2013 6 679 522973 4818797 184 40
18:00:34 3/22/2009 3 22 2009 18 646 523157 4818797 184 40
18:00:24 4/23/2009 4 23 2009 18 644 526161 4818808 77 40
22:00:45 4/21/2009 4 21 2009 22 644 524336 4818801 123 39
8:00:54 12/31/2010 12 31 2010 8 642 525572 4818806 81 40
12:00:49 2/12/2014 2 12 2014 12 918 525287 4818805 81 40
22:00:47 12/25/2012 12 25 2012 22 671 521213 4818791 188 40
22:00:53 1/19/2011 1 19 2011 22 650 523539 4818799 183 40
18:00:53 3/3/2012 3 3 2012 18 665 522985 4818797 184 40
22:00:55 4/25/2013 4 25 2013 22 677 520907 4818790 189 40
14:00:55 3/16/2009 3 16 2009 14 642 523562 4818799 183 40
8:00:44 3/16/2014 3 16 2014 8 914 522039 4818794 186 40
14:00:54 4/11/2009 4 11 2009 14 637 526131 4818808 77 40
6:01:23 1/1/2013 1 1 2013 6 674 522161 4818794 186 40
8:00:47 3/6/2010 3 6 2010 8 642 524880 4818804 79 40
20:00:42 4/27/2011 4 27 2011 20 666 524459 4818802 78 40
14:00:53 3/4/2013 3 4 2013 14 679 521696 4818793 187 40
0:00:54 4/30/2009 4 30 2009 0 634 521123 4818791 189 40
2:00:52 3/2/2011 3 2 2011 2 642 523532 4818799 183 40
18:00:54 1/7/2010 1 7 2010 18 641 520722 4818790 190 17
18:00:48 1/14/2013 1 14 2013 18 677 521809 4818793 187 40
0:00:17 3/23/2009 3 23 2009 0 646 523159 4818798 184 40
12:00:54 12/19/2012 12 19 2012 12 670 524284 4818802 123 39
16:00:47 4/15/2009 4 15 2009 16 637 523030 4818798 184 40
6:00:56 1/3/2014 1 3 2014 6 917 520932 4818791 189 40
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4:01:02 2/13/2013 2 13 2013 4 679 522976 4818798 184 40
6:00:53 2/8/2010 2 8 2010 6 633 525292 4818806 81 40
22:00:53 12/10/2010 12 10 2010 22 642 525582 4818807 81 40
22:00:50 12/4/2012 12 4 2012 22 677 524252 4818802 123 39
22:00:48 1/23/2009 1 23 2009 22 637 527203 4818814 74 40
12:00:42 2/12/2010 2 12 2010 12 638 524354 4818803 123 39
6:00:49 2/1/2011 2 1 2011 6 801 522331 4818796 186 40
18:00:41 3/19/2011 3 19 2011 18 663 522862 4818797 184 40
6:00:55 12/19/2009 12 19 2009 6 639 524549 4818803 78 40
2:00:54 12/30/2012 12 30 2012 2 675 524066 4818802 123 39
6:00:35 12/9/2013 12 9 2013 6 907 525328 4818806 81 40
8:00:43 4/4/2012 4 4 2012 8 658 521416 4818793 188 40
18:00:42 12/19/2012 12 19 2012 18 677 523562 4818800 183 40
2:00:49 2/6/2009 2 6 2009 2 633 524850 4818805 79 40
8:00:48 1/14/2011 1 14 2011 8 655 523388 4818799 183 40
22:00:53 4/9/2011 4 9 2011 22 654 520799 4818791 189 40
22:00:24 4/15/2012 4 15 2012 22 677 524168 4818802 123 39
4:00:42 2/6/2009 2 6 2009 4 633 524847 4818805 79 40
8:00:54 1/9/2014 1 9 2014 8 908 523067 4818798 184 40
14:00:42 4/5/2012 4 5 2012 14 671 521564 4818794 188 40
22:00:42 2/9/2010 2 9 2010 22 640 522928 4818798 184 40
12:01:12 2/2/2011 2 2 2011 12 641 522123 4818795 186 40
2:00:54 12/9/2013 12 9 2013 2 911 525343 4818807 81 40
2:00:41 2/1/2011 2 1 2011 2 646 524065 4818802 123 39
12:00:54 4/5/2012 4 5 2012 12 671 521562 4818794 188 40
22:00:23 12/6/2011 12 6 2011 22 659 524176 4818803 123 39
22:00:42 4/15/2012 4 15 2012 22 665 524173 4818803 123 39
18:00:55 4/22/2013 4 22 2013 18 677 521594 4818794 188 40
14:00:50 3/2/2014 3 2 2014 14 679 523362 4818800 183 40
18:00:53 1/12/2011 1 12 2011 18 638 522114 4818796 186 40
2:00:23 4/13/2012 4 13 2012 2 671 524307 4818803 123 39
10:00:54 1/1/2014 1 1 2014 10 908 523719 4818801 182 40
2:00:42 4/16/2012 4 16 2012 2 665 524171 4818803 123 39
18:00:48 4/4/2008 4 4 2008 18 634 522894 4818799 184 40
12:00:53 2/9/2010 2 9 2010 12 643 522343 4818797 186 40
22:00:54 4/4/2008 4 4 2008 22 635 522991 4818799 184 40
8:00:54 2/3/2011 2 3 2011 8 801 521816 4818795 187 40
22:00:44 12/25/2010 12 25 2010 22 650 523567 4818801 183 40
2:00:24 12/28/2012 12 28 2012 2 658 521692 4818795 187 40
10:00:53 1/18/2013 1 18 2013 10 679 521680 4818795 187 40
14:00:58 2/4/2013 2 4 2013 14 675 523766 4818802 182 40
16:01:06 2/26/2013 2 26 2013 16 679 521583 4818795 188 40
14:00:41 1/25/2014 1 25 2014 14 909 521859 4818796 187 40
12:00:42 1/7/2012 1 7 2012 12 658 521901 4818796 187 40
2:00:47 3/18/2010 3 18 2010 2 646 521348 4818794 188 40
16:00:21 3/1/2009 3 1 2009 16 637 523116 4818800 184 40
10:01:27 4/9/2009 4 9 2009 10 648 522182 4818797 186 40
14:00:49 2/5/2011 2 5 2011 14 655 525566 4818809 81 40
8:00:24 3/23/2010 3 23 2010 8 746 524398 4818805 123 39
14:00:54 2/26/2014 2 26 2014 14 909 522298 4818797 186 40
18:00:26 4/28/2011 4 28 2011 18 667 525620 4818809 80 40
18:00:53 2/26/2013 2 26 2013 18 657 521282 4818794 188 40
8:00:49 2/23/2012 2 23 2012 8 663 524612 4818805 78 40
16:00:42 4/30/2009 4 30 2009 16 640 522143 4818797 186 40
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18:00:45 3/7/2013 3 7 2013 18 663 523133 4818800 184 40
14:00:41 3/15/2009 3 15 2009 14 634 523571 4818802 183 40
4:00:43 4/18/2008 4 18 2008 4 636 524611 4818806 78 40
12:00:53 1/21/2010 1 21 2010 12 643 523969 4818803 182 40
18:00:23 1/19/2011 1 19 2011 18 650 523540 4818802 183 40
18:00:41 3/18/2009 3 18 2009 18 645 523636 4818802 182 40
0:00:54 12/21/2010 12 21 2010 0 801 524015 4818804 123 39
0:00:53 12/30/2012 12 30 2012 0 675 524069 4818804 123 39
16:00:53 2/22/2010 2 22 2010 16 646 525563 4818809 81 40
18:00:48 12/8/2010 12 8 2010 18 654 523563 4818802 183 40
8:00:40 1/25/2010 1 25 2010 8 642 525577 4818810 81 40
20:00:46 4/20/2014 4 20 2014 20 914 521069 4818794 189 40
12:00:54 2/24/2010 2 24 2010 12 646 524191 4818805 123 39
6:00:54 2/27/2010 2 27 2010 6 647 525049 4818808 79 40
18:00:41 3/22/2011 3 22 2011 18 650 523604 4818803 183 40
18:00:48 3/1/2009 3 1 2009 18 637 523163 4818801 184 40
2:00:39 12/11/2010 12 11 2010 2 638 523090 4818801 184 40
18:00:50 12/30/2010 12 30 2010 18 638 522869 4818800 184 40
14:00:47 4/5/2011 4 5 2011 14 669 525792 4818811 80 40
10:00:29 2/25/2010 2 25 2010 10 643 525330 4818809 81 40
12:00:44 5/1/2008 5 1 2008 12 634 522322 4818799 186 40
2:00:45 4/13/2012 4 13 2012 2 666 525139 4818809 79 40
4:00:48 2/8/2010 2 8 2010 4 633 525294 4818809 81 40
2:00:53 3/19/2009 3 19 2009 2 634 522221 4818799 186 40
4:00:53 3/18/2010 3 18 2010 4 650 522190 4818798 186 40
10:00:25 1/7/2012 1 7 2012 10 663 521914 4818798 187 40
16:01:41 3/2/2014 3 2 2014 16 909 523065 4818802 184 40
18:00:24 3/19/2011 3 19 2011 18 666 522884 4818801 184 40
6:00:55 2/21/2012 2 21 2012 6 663 526131 4818813 77 40
18:01:26 1/26/2011 1 26 2011 18 654 522949 4818801 184 40
6:00:55 1/22/2011 1 22 2011 6 638 524142 4818806 123 39
20:00:48 4/20/2011 4 20 2011 20 666 525940 4818812 80 40
18:00:46 3/3/2013 3 3 2013 18 671 524313 4818806 123 39
4:00:30 12/10/2011 12 10 2011 4 659 524745 4818808 78 40
8:00:53 3/1/2009 3 1 2009 8 637 524276 4818806 123 39
0:00:41 4/3/2014 4 3 2014 0 918 524576 4818807 78 40
16:00:49 2/9/2010 2 9 2010 16 643 522340 4818800 186 40
22:00:18 11/4/2010 11 4 2010 22 639 525036 4818809 79 40
4:00:41 1/22/2011 1 22 2011 4 638 524129 4818806 123 39
14:00:47 3/22/2008 3 22 2008 14 631 521722 4818798 187 40
10:00:43 4/18/2008 4 18 2008 10 633 521423 4818797 188 40
18:00:55 12/10/2010 12 10 2010 18 642 525564 4818811 81 40
18:00:43 2/14/2009 2 14 2009 18 634 523624 4818804 182 40
0:00:48 3/12/2014 3 12 2014 0 918 524899 4818809 79 40
14:00:53 2/25/2013 2 25 2013 14 677 521811 4818798 187 40
18:00:44 1/20/2013 1 20 2013 18 665 523599 4818804 183 40
14:00:45 2/24/2010 2 24 2010 14 647 525005 4818809 79 40
6:00:48 4/29/2009 4 29 2009 6 645 526415 4818815 77 40
22:00:55 1/30/2010 1 30 2010 22 638 521935 4818799 187 40
4:00:41 2/1/2011 2 1 2011 4 638 522986 4818802 184 40
18:01:23 1/19/2011 1 19 2011 18 650 523690 4818805 182 40
10:00:54 12/16/2011 12 16 2011 10 650 524341 4818807 123 39
18:00:52 3/13/2011 3 13 2011 18 654 522196 4818800 186 40
0:00:54 4/16/2012 4 16 2012 0 670 524084 4818806 123 39
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4:00:53 1/22/2011 1 22 2011 4 650 524135 4818807 123 39
14:00:20 2/9/2010 2 9 2010 14 643 522340 4818800 186 40
6:00:53 11/30/2010 11 30 2010 6 657 520940 4818796 189 40
6:00:55 4/2/2011 4 2 2011 6 665 522148 4818800 186 40
12:00:31 1/1/2014 1 1 2014 12 908 523699 4818805 182 40
0:00:26 1/24/2009 1 24 2009 0 637 527202 4818818 74 40
0:00:41 1/19/2011 1 19 2011 0 647 522982 4818803 184 40
6:00:53 1/22/2011 1 22 2011 6 650 524138 4818807 123 39
8:00:41 4/20/2012 4 20 2012 8 677 524226 4818807 123 39
22:00:52 1/12/2011 1 12 2011 22 638 522111 4818800 186 40
20:00:54 3/30/2014 3 30 2014 20 918 522863 4818802 184 40
18:00:44 1/19/2013 1 19 2013 18 680 521306 4818797 188 40
0:00:54 2/3/2011 2 3 2011 0 801 521816 4818799 187 40
6:00:45 12/31/2009 12 31 2009 6 639 524311 4818807 123 39
14:00:11 4/20/2014 4 20 2014 14 916 522062 4818800 186 40
14:00:41 2/5/2014 2 5 2014 14 916 524560 4818808 78 40
16:00:56 1/17/2013 1 17 2013 16 677 521686 4818799 187 40
18:00:53 4/9/2011 4 9 2011 18 654 520795 4818796 189 40
10:01:20 3/18/2008 3 18 2008 10 634 524201 4818807 123 39
16:01:16 2/24/2010 2 24 2010 16 643 525030 4818810 79 40
22:00:24 1/25/2014 1 25 2014 22 908 523379 4818804 183 40
16:00:51 3/29/2008 3 29 2008 16 635 521605 4818798 187 40
14:00:21 2/27/2009 2 27 2009 14 637 525274 4818811 81 40
16:00:24 3/27/2009 3 27 2009 16 640 521503 4818798 188 40
20:00:53 1/7/2014 1 7 2014 20 911 525002 4818810 79 40
22:01:54 12/20/2010 12 20 2010 22 801 524024 4818807 123 39
18:00:44 12/25/2009 12 25 2009 18 633 521631 4818799 187 40
2:00:43 3/15/2009 3 15 2009 2 633 523007 4818803 184 40
4:00:52 3/21/2010 3 21 2010 4 640 524483 4818809 78 40
16:00:54 1/25/2014 1 25 2014 16 909 521863 4818800 187 40
12:00:14 4/2/2011 4 2 2011 12 663 522061 4818800 186 40
10:00:43 1/7/2012 1 7 2012 10 658 521916 4818800 187 40
2:00:42 2/19/2011 2 19 2011 2 801 523098 4818804 184 40
2:00:47 3/9/2013 3 9 2013 2 663 523108 4818804 184 40
18:00:50 2/10/2010 2 10 2010 18 640 523247 4818804 183 40
10:00:48 3/18/2008 3 18 2008 10 636 524248 4818808 123 39
6:00:50 3/29/2011 3 29 2011 6 667 524492 4818809 78 40
14:00:50 4/18/2008 4 18 2008 14 633 521418 4818798 188 40
22:00:44 3/14/2009 3 14 2009 22 633 523011 4818804 184 40
18:01:06 1/15/2011 1 15 2011 18 638 523594 4818806 183 40
12:00:48 4/20/2014 4 20 2014 12 916 522063 4818801 186 40
18:00:48 2/14/2010 2 14 2010 18 633 523486 4818805 183 40
4:00:48 4/21/2014 4 21 2014 4 907 521969 4818800 187 40
12:00:53 12/27/2012 12 27 2012 12 679 522156 4818801 186 40
2:01:07 2/16/2013 2 16 2013 2 677 522176 4818801 186 40
2:01:24 2/13/2013 2 13 2013 2 675 523281 4818805 183 40
0:00:38 12/5/2012 12 5 2012 0 677 524257 4818809 123 39
6:00:24 3/18/2012 3 18 2012 6 658 521607 4818800 187 40
16:00:16 1/28/2012 1 28 2012 16 663 523259 4818805 183 40
18:00:52 4/9/2012 4 9 2012 18 670 524772 4818811 78 40
18:00:54 3/28/2009 3 28 2009 18 642 523373 4818806 183 40
22:00:35 4/23/2008 4 23 2008 22 634 520800 4818797 189 40
12:00:54 1/17/2010 1 17 2010 12 644 522117 4818801 186 40
2:00:54 2/26/2011 2 26 2011 2 646 524048 4818808 123 39
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18:00:26 4/30/2010 4 30 2010 18 644 525619 4818814 80 40
8:00:12 3/16/2010 3 16 2010 8 640 522074 4818801 186 40
0:00:53 4/5/2012 4 5 2012 0 663 520815 4818797 189 40
16:00:44 3/29/2008 3 29 2008 16 637 521297 4818799 188 40
0:00:52 2/12/2013 2 12 2013 0 679 522961 4818804 184 40
8:01:10 1/13/2011 1 13 2011 8 638 522037 4818801 186 40
18:00:53 12/20/2010 12 20 2010 18 801 524024 4818808 123 39
16:00:54 1/8/2011 1 8 2011 16 642 523761 4818807 182 40
2:00:22 1/19/2011 1 19 2011 2 647 522983 4818805 184 40
18:00:41 4/4/2008 4 4 2008 18 635 522987 4818805 184 40
6:00:54 2/9/2011 2 9 2011 6 801 524095 4818808 123 39
22:00:54 2/11/2011 2 11 2011 22 642 523563 4818807 183 40
18:00:49 4/20/2011 4 20 2011 18 654 523882 4818808 182 40
12:00:57 2/14/2014 2 14 2014 12 918 525728 4818815 80 40
0:00:53 12/11/2010 12 11 2010 0 638 523089 4818805 184 40
8:00:48 12/15/2008 12 15 2008 8 634 524196 4818809 123 39
6:01:23 4/10/2009 4 10 2009 6 642 524822 4818811 79 40
18:00:54 12/11/2012 12 11 2012 18 675 525917 4818815 80 40
6:00:54 1/1/2013 1 1 2013 6 671 521778 4818801 187 40
4:00:44 2/3/2011 2 3 2011 4 801 521815 4818801 187 40
22:00:53 1/3/2010 1 3 2010 22 638 523171 4818805 184 40
16:00:28 3/11/2014 3 11 2014 16 679 522157 4818802 186 40
14:01:23 2/14/2010 2 14 2010 14 638 523757 4818808 182 40
0:00:48 12/7/2011 12 7 2011 0 659 524179 4818809 123 39
4:00:52 1/1/2013 1 1 2013 4 671 521774 4818801 187 40
20:00:54 2/7/2013 2 7 2013 20 679 523368 4818806 183 40
16:00:27 3/5/2013 3 5 2013 16 677 521884 4818802 187 40
2:00:41 12/16/2012 12 16 2012 2 665 525280 4818813 81 40
16:00:37 2/11/2012 2 11 2012 16 663 525548 4818814 81 40
0:00:32 4/3/2012 4 3 2012 0 657 520936 4818799 189 40
8:00:56 2/17/2009 2 17 2009 8 637 525772 4818815 80 40
8:00:47 2/9/2011 2 9 2011 8 801 524094 4818809 123 39
6:00:48 12/21/2010 12 21 2010 6 801 523837 4818808 182 40
18:00:41 12/25/2009 12 25 2009 18 640 521369 4818800 188 40
22:00:53 12/29/2012 12 29 2012 22 675 524064 4818809 123 39
0:00:20 3/15/2009 3 15 2009 0 633 523015 4818806 184 40
18:00:55 4/21/2012 4 21 2012 18 672 522284 4818803 186 40
6:00:54 2/3/2011 2 3 2011 6 801 521815 4818802 187 40
6:01:25 12/29/2013 12 29 2013 6 909 522101 4818803 186 40
10:00:54 1/17/2010 1 17 2010 10 644 522118 4818803 186 40
8:00:48 11/30/2010 11 30 2010 8 657 520938 4818799 189 40
4:00:53 3/2/2011 3 2 2011 4 642 523534 4818808 183 40
22:00:48 4/15/2011 4 15 2011 22 669 524416 4818811 78 40
14:00:54 12/30/2010 12 30 2010 14 647 522240 4818803 186 40
18:00:53 1/1/2014 1 1 2014 18 908 523538 4818808 183 40
2:01:02 4/1/2014 4 1 2014 2 916 522051 4818803 186 40
12:00:47 2/2/2011 2 2 2011 12 647 522221 4818804 186 40
18:00:35 2/1/2013 2 1 2013 18 679 523388 4818808 183 40
14:01:18 4/3/2010 4 3 2010 14 639 526912 4818821 74 40
22:02:41 4/12/2011 4 12 2011 22 665 521419 4818801 188 40
16:00:53 12/25/2009 12 25 2009 16 639 521494 4818802 188 40
22:00:42 2/14/2010 2 14 2010 22 633 523486 4818808 183 40
10:00:41 1/16/2011 1 16 2011 10 801 524408 4818812 78 40
22:00:49 12/30/2008 12 30 2008 22 634 523511 4818808 183 40
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2:00:54 4/22/2009 4 22 2009 2 644 524439 4818812 78 40
16:00:44 12/28/2009 12 28 2009 16 646 521926 4818803 187 40
18:00:54 3/18/2009 3 18 2009 18 639 521512 4818802 188 40
4:00:56 4/23/2010 4 23 2010 4 640 526393 4818819 77 40
10:00:55 3/6/2009 3 6 2009 10 633 521761 4818803 187 40
22:01:06 12/15/2013 12 15 2013 22 911 525518 4818816 81 40
22:00:39 4/15/2012 4 15 2012 22 676 524172 4818811 123 39
8:00:37 2/11/2010 2 11 2010 8 633 523245 4818808 183 40
14:00:26 3/27/2009 3 27 2009 14 640 521505 4818802 188 40
2:00:22 4/18/2008 4 18 2008 2 636 524613 4818813 78 40
14:00:17 2/23/2010 2 23 2010 14 633 525924 4818818 80 40
18:00:48 12/25/2010 12 25 2010 18 646 522960 4818807 184 40
0:00:56 4/16/2012 4 16 2012 0 665 524167 4818811 123 39
8:00:39 3/19/2008 3 19 2008 8 634 523955 4818811 182 40
0:00:55 4/24/2008 4 24 2008 0 634 520794 4818800 189 40
10:02:43 2/12/2009 2 12 2009 10 632 523591 4818809 183 40
18:00:54 3/24/2011 3 24 2011 18 669 525068 4818815 79 40
4:00:47 12/9/2013 12 9 2013 4 907 525319 4818816 81 40
18:00:47 2/27/2014 2 27 2014 18 909 522959 4818807 184 40
0:00:56 3/25/2010 3 25 2010 0 639 522184 4818805 186 40
0:00:37 3/23/2009 3 23 2009 0 635 523170 4818808 184 40
14:00:21 1/1/2009 1 1 2009 14 633 524072 4818811 123 39
16:00:41 4/30/2008 4 30 2008 16 636 522321 4818806 186 40
10:00:53 4/16/2009 4 16 2009 10 643 524045 4818811 123 39
4:00:54 4/3/2010 4 3 2010 4 644 525675 4818818 80 40
8:00:47 4/3/2010 4 3 2010 8 746 525726 4818818 80 40
12:00:53 2/23/2010 2 23 2010 12 646 526123 4818819 77 40
6:00:53 3/17/2009 3 17 2009 6 642 522155 4818805 186 40
20:00:50 3/8/2014 3 8 2014 20 916 522197 4818805 186 40
2:00:29 4/8/2014 4 8 2014 2 907 524471 4818813 78 40
18:00:34 3/25/2014 3 25 2014 18 914 521710 4818804 187 40
6:00:54 3/23/2009 3 23 2009 6 635 523148 4818809 184 40
22:00:47 3/22/2009 3 22 2009 22 635 523168 4818809 184 40
2:00:25 11/24/2010 11 24 2010 2 651 525578 4818818 81 40
0:00:54 4/16/2012 4 16 2012 0 676 524157 4818812 123 39
8:00:53 3/4/2009 3 4 2009 8 637 524197 4818813 123 39
6:00:34 3/15/2011 3 15 2011 6 655 523440 4818810 183 40
6:00:48 3/23/2009 3 23 2009 6 646 522982 4818808 184 40
22:00:41 12/18/2012 12 18 2012 22 677 524271 4818813 123 39
10:01:12 2/2/2013 2 2 2013 10 663 524565 4818814 78 40
12:00:49 2/23/2010 2 23 2010 12 633 525938 4818819 80 40
6:01:41 12/18/2009 12 18 2009 6 644 525437 4818817 81 40
12:00:48 1/31/2011 1 31 2011 12 639 524543 4818814 78 40
18:00:27 4/4/2011 4 4 2011 18 668 525831 4818819 80 40
14:00:54 1/14/2013 1 14 2013 14 679 522147 4818806 186 40
16:00:39 4/25/2014 4 25 2014 16 917 522076 4818806 186 40
12:00:36 1/22/2010 1 22 2010 12 644 524287 4818813 123 39
0:00:56 2/1/2011 2 1 2011 0 638 523014 4818809 184 40
14:00:25 2/14/2010 2 14 2010 14 633 523557 4818811 183 40
16:00:55 1/1/2011 1 1 2011 16 646 521859 4818805 187 40
10:00:53 2/23/2010 2 23 2010 10 647 526081 4818820 77 40
18:00:48 4/4/2013 4 4 2013 18 679 523377 4818810 183 40
22:00:26 12/25/2010 12 25 2010 22 646 522959 4818809 184 40
2:00:54 1/16/2011 1 16 2011 2 642 523439 4818811 183 40
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22:00:47 2/2/2011 2 2 2011 22 801 521817 4818805 187 40
18:01:10 1/19/2010 1 19 2010 18 640 526974 4818824 74 40
10:00:49 12/26/2010 12 26 2010 10 650 523965 4818813 182 40
6:00:43 2/2/2011 2 2 2011 6 650 524093 4818813 123 39
4:00:53 12/29/2013 12 29 2013 4 917 523171 4818810 184 40
14:00:50 3/23/2010 3 23 2010 14 657 521358 4818804 188 40
22:00:42 4/29/2011 4 29 2011 22 664 525797 4818820 80 40
2:00:23 3/23/2011 3 23 2011 2 664 523420 4818811 183 40
8:03:04 12/31/2009 12 31 2009 8 639 524238 4818814 123 39
8:00:36 12/28/2013 12 28 2013 8 911 523220 4818810 183 40
4:00:41 2/4/2010 2 4 2010 4 640 524014 4818813 123 39
12:00:47 1/27/2013 1 27 2013 12 679 521906 4818806 187 40
12:00:44 2/2/2011 2 2 2011 12 638 522048 4818806 186 40
6:00:47 3/2/2011 3 2 2011 6 639 523470 4818811 183 40
6:00:53 12/23/2009 12 23 2009 6 647 522114 4818807 186 40
18:00:53 2/28/2013 2 28 2013 18 666 524050 4818814 123 39
6:00:42 11/24/2010 11 24 2010 6 651 525516 4818819 81 40
2:00:42 4/20/2011 4 20 2011 2 658 524825 4818816 79 40
22:00:53 2/23/2010 2 23 2010 22 643 523445 4818812 183 40
6:00:57 3/25/2010 3 25 2010 6 638 521610 4818806 187 40
4:00:49 3/25/2010 3 25 2010 4 654 520924 4818804 189 40
0:00:44 3/23/2009 3 23 2009 0 644 524083 4818814 123 39
4:00:56 1/20/2013 1 20 2013 4 680 520742 4818803 190 17
12:00:53 1/12/2013 1 12 2013 12 663 524061 4818814 123 39
10:00:56 3/11/2014 3 11 2014 10 679 522143 4818808 186 40
12:00:55 1/7/2013 1 7 2013 12 679 521702 4818806 187 40
18:00:53 12/19/2009 12 19 2009 18 644 523168 4818811 184 40
2:00:56 4/16/2011 4 16 2011 2 650 524695 4818817 78 40
16:00:23 2/14/2010 2 14 2010 16 633 523556 4818813 183 40
22:00:55 2/18/2011 2 18 2011 22 642 523564 4818813 183 40
0:00:12 4/5/2008 4 5 2008 0 635 522978 4818811 184 40
6:00:13 2/6/2009 2 6 2009 6 633 524836 4818817 79 40
20:00:53 3/7/2012 3 7 2012 20 666 522901 4818811 184 40
18:00:44 12/20/2009 12 20 2009 18 639 524244 4818815 123 39
18:00:53 3/28/2011 3 28 2011 18 667 524694 4818817 78 40
14:00:53 2/5/2014 2 5 2014 14 908 524095 4818815 123 39
14:00:41 1/8/2011 1 8 2011 14 642 523481 4818813 183 40
8:00:47 1/1/2013 1 1 2013 8 671 521774 4818807 187 40
8:00:54 3/4/2014 3 4 2014 8 909 524267 4818816 123 39
4:00:53 1/13/2011 1 13 2011 4 638 522023 4818808 186 40
16:00:41 3/24/2011 3 24 2011 16 658 522264 4818809 186 40
6:00:42 12/18/2009 12 18 2009 6 639 524245 4818816 123 39
22:00:53 4/2/2012 4 2 2012 22 657 520949 4818805 189 40
6:00:42 1/24/2014 1 24 2014 6 909 523739 4818814 182 40
18:01:18 4/6/2012 4 6 2012 18 678 526930 4818826 74 40
20:01:07 12/30/2013 12 30 2013 20 907 522888 4818811 184 40
22:00:54 1/19/2013 1 19 2013 22 680 521248 4818806 188 40
10:00:47 1/7/2013 1 7 2013 10 679 521705 4818807 187 40
22:00:53 2/19/2012 2 19 2012 22 663 523570 4818814 183 40
10:00:32 2/9/2014 2 9 2014 10 907 524634 4818817 78 40
6:00:48 4/27/2014 4 27 2014 6 913 527198 4818827 74 40
4:00:48 11/27/2010 11 27 2010 4 647 522102 4818809 186 40
12:00:29 12/24/2008 12 24 2008 12 635 526285 4818824 77 40
8:00:28 3/28/2013 3 28 2013 8 671 521458 4818807 188 40
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18:00:50 4/14/2011 4 14 2011 18 661 521388 4818807 188 40
2:00:40 4/10/2009 4 10 2009 2 635 522088 4818809 186 40
18:01:00 1/19/2011 1 19 2011 18 638 523480 4818814 183 40
16:00:37 3/11/2009 3 11 2009 16 638 522913 4818812 184 40
22:00:50 12/30/2013 12 30 2013 22 907 522885 4818812 184 40
16:00:51 1/28/2011 1 28 2011 16 646 523767 4818815 182 40
22:00:56 1/15/2011 1 15 2011 22 638 523592 4818814 183 40
14:00:44 1/1/2014 1 1 2014 14 908 523691 4818814 182 40
2:00:41 2/26/2013 2 26 2013 2 658 522944 4818812 184 40
12:00:54 12/31/2012 12 31 2012 12 663 521682 4818808 187 40
14:00:17 1/29/2013 1 29 2013 14 679 521253 4818806 188 40
10:00:37 1/14/2014 1 14 2014 10 908 521962 4818809 187 40
16:01:08 4/14/2009 4 14 2009 16 639 525343 4818821 81 40
2:01:12 1/13/2011 1 13 2011 2 638 522025 4818809 186 40
6:00:35 2/17/2009 2 17 2009 6 637 525783 4818823 80 40
18:00:54 1/13/2011 1 13 2011 18 639 523571 4818815 183 40
14:01:11 3/20/2010 3 20 2010 14 646 521498 4818808 188 40
0:00:38 1/16/2011 1 16 2011 0 642 523439 4818814 183 40
0:00:48 1/20/2013 1 20 2013 0 680 521063 4818806 189 40
2:00:48 3/25/2010 3 25 2010 2 654 520922 4818806 189 40
6:00:26 4/16/2012 4 16 2012 6 658 524318 4818817 123 39
12:00:44 3/25/2010 3 25 2010 12 657 521561 4818808 188 40
6:00:54 1/29/2014 1 29 2014 6 916 523253 4818814 183 40
18:00:54 1/3/2010 1 3 2010 18 641 523866 4818816 182 40
10:00:53 1/11/2014 1 11 2014 10 671 523337 4818814 183 40
14:00:53 2/11/2010 2 11 2010 14 640 523654 4818815 182 40
18:00:44 4/25/2011 4 25 2011 18 668 525799 4818823 80 40
8:01:18 1/14/2011 1 14 2011 8 647 523418 4818814 183 40
18:00:42 3/18/2010 3 18 2010 18 657 521412 4818808 188 40
6:00:53 1/13/2011 1 13 2011 6 638 522022 4818810 186 40
2:00:41 12/26/2010 12 26 2010 2 646 522937 4818813 184 40
16:00:56 2/24/2010 2 24 2010 16 647 525001 4818820 79 40
0:00:14 4/13/2011 4 13 2011 0 665 521421 4818808 188 40
6:00:54 2/11/2010 2 11 2010 6 633 523237 4818814 183 40
16:00:55 2/15/2012 2 15 2012 16 665 525048 4818821 79 40
18:00:52 2/9/2010 2 9 2010 18 640 522710 4818812 185 40
12:00:41 3/22/2013 3 22 2013 12 663 521594 4818809 188 40
8:00:42 2/2/2011 2 2 2011 8 650 524089 4818817 123 39
6:00:53 1/9/2014 1 9 2014 6 917 522911 4818813 184 40
12:00:41 3/6/2009 3 6 2009 12 633 521798 4818810 187 40
14:01:17 2/25/2013 2 25 2013 14 679 521807 4818810 187 40
18:00:45 3/14/2009 3 14 2009 18 633 523013 4818814 184 40
0:00:23 4/16/2012 4 16 2012 0 677 524172 4818818 123 39
16:01:11 3/11/2009 3 11 2009 16 633 523321 4818815 183 40
4:00:53 1/22/2011 1 22 2011 4 801 524104 4818818 123 39
10:00:53 2/16/2009 2 16 2009 10 637 525743 4818824 80 40
14:01:12 1/30/2014 1 30 2014 14 908 523663 4818816 182 40
4:00:55 1/9/2014 1 9 2014 4 917 522914 4818814 184 40
18:00:53 12/20/2009 12 20 2009 18 644 524405 4818819 123 39
12:00:57 3/14/2014 3 14 2014 12 679 521676 4818809 187 40
4:00:33 4/15/2010 4 15 2010 4 746 525967 4818825 80 40
2:00:47 3/20/2011 3 20 2011 2 661 521291 4818808 188 40
0:00:32 1/4/2010 1 4 2010 0 639 524858 4818821 79 40
18:00:55 3/5/2010 3 5 2010 18 647 526508 4818827 76 40
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6:00:41 2/11/2012 2 11 2012 6 663 525087 4818821 79 40
18:00:41 3/18/2008 3 18 2008 18 637 523071 4818814 184 40
16:00:37 3/30/2011 3 30 2011 16 658 524494 4818819 78 40
2:00:44 4/16/2010 4 16 2010 2 653 520885 4818807 189 40
18:00:55 2/27/2010 2 27 2010 18 643 525122 4818822 79 40
0:00:49 4/16/2011 4 16 2011 0 650 524698 4818820 78 40
14:00:48 12/17/2010 12 17 2010 14 638 521640 4818810 187 40
12:00:50 1/26/2013 1 26 2013 12 663 521669 4818810 187 40
20:00:53 2/17/2013 2 17 2013 20 666 523262 4818815 183 40
10:00:55 2/11/2010 2 11 2010 10 640 523652 4818817 182 40
12:00:42 1/12/2009 1 12 2009 12 633 523678 4818817 182 40
12:00:52 3/18/2008 3 18 2008 12 632 523766 4818817 182 40
4:00:53 11/24/2010 11 24 2010 4 801 525304 4818823 81 40
18:00:52 12/24/2009 12 24 2009 18 646 523220 4818815 183 40
16:01:03 1/14/2011 1 14 2011 16 641 522322 4818812 186 40
0:00:53 3/10/2014 3 10 2014 0 913 526486 4818828 76 40
0:00:24 12/26/2010 12 26 2010 0 646 522907 4818815 184 40
22:00:53 1/1/2013 1 1 2013 22 677 521538 4818810 188 40
12:00:53 2/11/2010 2 11 2010 12 640 523657 4818817 182 40
22:00:54 3/18/2009 3 18 2009 22 640 523846 4818818 182 40
14:00:54 2/2/2014 2 2 2014 14 909 521736 4818811 187 40
0:00:48 3/25/2013 3 25 2013 0 671 524644 4818821 78 40
0:00:53 3/8/2012 3 8 2012 0 666 522902 4818815 184 40
2:01:07 3/17/2014 3 17 2014 2 913 527083 4818830 74 40
22:00:41 3/17/2009 3 17 2009 22 645 523454 4818817 183 40
22:00:53 4/15/2011 4 15 2011 22 650 524695 4818821 78 40
6:00:42 12/10/2012 12 10 2012 6 658 525564 4818824 81 40
18:00:56 12/31/2012 12 31 2012 18 671 521242 4818809 188 40
18:00:20 12/30/2008 12 30 2008 18 634 523505 4818817 183 40
12:00:42 4/12/2012 4 12 2012 12 670 525936 4818826 80 40
10:00:41 2/24/2010 2 24 2010 10 643 525029 4818823 79 40
16:00:54 3/15/2009 3 15 2009 16 640 523084 4818816 184 40
18:00:52 1/3/2010 1 3 2010 18 641 524105 4818819 123 39
22:00:47 3/20/2014 3 20 2014 22 918 525545 4818825 81 40
14:00:56 2/6/2011 2 6 2011 14 655 523675 4818818 182 40
20:00:49 4/2/2014 4 2 2014 20 916 524988 4818822 79 40
10:00:23 4/4/2008 4 4 2008 10 632 521763 4818811 187 40
6:00:48 3/15/2009 3 15 2009 6 633 523026 4818816 184 40
22:00:53 3/1/2010 3 1 2010 22 644 523088 4818816 184 40
10:00:24 3/26/2010 3 26 2010 10 801 524487 4818821 78 40
14:00:48 4/5/2011 4 5 2011 14 658 526498 4818829 76 40
22:00:47 3/7/2012 3 7 2012 22 666 522900 4818815 184 40
0:00:48 1/16/2011 1 16 2011 0 638 523595 4818818 183 40
22:00:48 3/22/2008 3 22 2008 22 634 523137 4818816 184 40
0:01:00 2/21/2014 2 21 2014 0 918 522993 4818816 184 40
18:00:55 3/5/2014 3 5 2014 18 918 523206 4818817 184 40
8:00:56 1/14/2014 1 14 2014 8 916 523248 4818817 183 40
6:00:47 3/21/2009 3 21 2009 6 635 521794 4818812 187 40
22:00:42 12/22/2011 12 22 2011 22 650 524710 4818822 78 40
4:00:41 12/13/2012 12 13 2012 4 677 524691 4818822 78 40
8:00:41 3/25/2009 3 25 2009 8 640 523874 4818819 182 40
18:00:48 4/18/2008 4 18 2008 18 634 525325 4818825 81 40
8:00:15 12/28/2012 12 28 2012 8 658 521775 4818812 187 40
4:00:53 2/2/2011 2 2 2011 4 650 524086 4818820 123 39
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22:00:47 3/8/2010 3 8 2010 22 639 525677 4818826 80 40
18:00:24 3/7/2014 3 7 2014 18 917 521468 4818811 188 40
2:00:54 12/17/2010 12 17 2010 2 638 521679 4818812 187 40
12:00:47 12/5/2011 12 5 2011 12 659 521795 4818812 187 40
14:00:56 4/16/2008 4 16 2008 14 635 520991 4818810 189 40
16:00:23 3/23/2010 3 23 2010 16 657 521361 4818811 188 40
18:00:42 4/23/2013 4 23 2013 18 671 521375 4818811 188 40
16:00:23 3/24/2011 3 24 2011 16 655 522270 4818814 186 40
22:00:55 1/13/2011 1 13 2011 22 639 523575 4818819 183 40
0:00:56 12/23/2010 12 23 2010 0 638 522773 4818816 185 40
6:00:55 4/6/2012 4 6 2012 6 678 525839 4818827 80 40
22:00:48 1/17/2013 1 17 2013 22 680 521246 4818811 188 40
2:00:55 3/24/2009 3 24 2009 2 648 522186 4818814 186 40
22:00:53 4/28/2014 4 28 2014 22 909 523173 4818818 184 40
10:00:53 2/16/2014 2 16 2014 10 908 525520 4818826 81 40
6:00:30 1/7/2012 1 7 2012 6 663 524162 4818821 123 39
18:00:20 2/23/2010 2 23 2010 18 638 523373 4818818 183 40
2:00:48 1/16/2011 1 16 2011 2 638 523591 4818819 183 40
18:00:53 2/14/2010 2 14 2010 18 633 523518 4818819 183 40
6:01:11 2/13/2013 2 13 2013 6 675 523275 4818818 183 40
18:00:42 3/19/2011 3 19 2011 18 668 523250 4818818 183 40
2:00:43 12/19/2013 12 19 2013 2 907 525264 4818825 81 40
18:00:48 3/1/2010 3 1 2010 18 644 523087 4818818 184 40
14:00:53 2/2/2009 2 2 2009 14 633 524201 4818822 123 39
0:00:42 3/24/2009     3       24      2009    0       647     522197  4818815 186     40
14:00:48        1/12/2009       1       12      2009    14      633     523673  4818820 182     40
8:00:59 3/1/2014        3       1       2014    8       909     525817  4818828 80      40
6:00:24 1/20/2013       1       20      2013    6       680     520770  4818810 190     17
4:00:53 1/31/2010       1       31      2010    4       638     521960  4818814 187     40
4:00:42 2/11/2012       2       11      2012    4       663     525107  4818825 79      40
20:00:56        2/20/2013       2       20      2013    20      666     523244  4818819 183     40
16:00:47        12/28/2012      12      28      2012    16      658     521865  4818814 187     40
18:00:55        2/18/2011       2       18      2011    18      642     523561  4818820 183     40
18:00:54        4/23/2013       4       23      2013    18      677     521537  4818813 188     40
6:00:50 3/11/2010       3       11      2010    6       643     525374  4818826 81      40
12:00:42        2/23/2011       2       23      2011    12      654     522233  4818815 186     40
16:00:57        4/6/2008        4       6       2008    16      634     521335  4818813 188     40
12:00:54        3/10/2014       3       10      2014    12      907     521801  4818814 187     40
18:01:16        2/15/2014       2       15      2014    18      918     524860  4818825 79      40
18:00:29        12/25/2009      12      25      2009    18      641     521369  4818813 188     40
12:01:12        1/16/2011       1       16      2011    12      801     524326  4818823 123     39
0:00:38 12/9/2012       12      9       2012    0       670     524219  4818823 123     39
0:00:50 12/31/2012      12      31      2012    0       658     523243  4818819 183     40
6:00:41 12/28/2013      12      28      2013    6       908     523201  4818819 184     40
4:00:42 1/9/2012        1       9       2012    4       663     524443  4818824 78      40
12:00:55        4/22/2011       4       22      2011    12      663     521388  4818813 188     40
18:01:12        2/8/2013        2       8       2013    18      675     523473  4818820 183     40
8:00:24 4/17/2011       4       17      2011    8       668     525791  4818829 80      40
0:00:21 4/16/2011       4       16      2011    0       668     524723  4818825 78      40
8:00:53 2/16/2011       2       16      2011    8       654     523118  4818819 184     40
4:00:55 2/19/2011       2       19      2011    4       801     523186  4818820 184     40
18:00:43        3/19/2011       3       19      2011    18      660     523025  4818819 184     40
10:00:44        2/27/2013       2       27      2013    10      666     524818  4818825 79      40
14:00:50        2/27/2014       2       27      2014    14      914     521652  4818815 187     40
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10:00:31        3/1/2012        3       1       2012    10      658     522164  4818816 186     40
16:00:53        3/12/2013       3       12      2013    16      677     521556  4818814 188     40
16:00:35        2/6/2014        2       6       2014    16      908     523594  4818821 183     40
0:01:12 12/17/2010      12      17      2010    0       638     521674  4818815 187     40
18:00:54        3/18/2009       3       18      2009    18      640     523916  4818822 182     40
4:00:54 2/11/2010       2       11      2010    4       633     523237  4818820 183     40
4:00:16 4/22/2009       4       22      2009    4       644     524421  4818824 78      40
4:00:53 2/13/2013       2       13      2013    4       675     523277  4818820 183     40
4:00:47 1/14/2013       1       14      2013    4       671     521283  4818814 188     40
18:00:49        1/19/2011       1       19      2011    18      638     523509  4818821 183     40
10:00:48        1/21/2011       1       21      2011    10      638     524299  4818824 123     39
4:01:03 1/29/2014       1       29      2014    4       916     523250  4818820 183     40
18:00:41        3/8/2010        3       8       2010    18      639     525680  4818829 80      40
18:00:48        12/23/2009      12      23      2009    18      644     523154  4818820 184     40
10:00:53        4/27/2014       4       27      2014    10      909     524059  4818823 123     39
16:00:50        1/21/2009       1       21      2009    16      633     521293  4818814 188     40
8:00:53 1/24/2014       1       24      2014    8       909     523737  4818822 182     40
8:00:12 3/26/2010       3       26      2010    8       652     524402  4818825 123     39
22:00:53        3/18/2009       3       18      2009    22      634     522206  4818817 186     40
4:01:24 1/8/2011        1       8       2011    4       642     524755  4818826 78      40
4:00:29 3/15/2009       3       15      2009    4       644     523166  4818820 184     40
2:00:55 3/25/2013       3       25      2013    2       671     524643  4818826 78      40
0:00:43 2/3/2011        2       3       2011    0       655     523031  4818820 184     40
8:00:50 12/24/2012      12      24      2012    8       679     525010  4818827 79      40
16:00:41        3/25/2014       3       25      2014    16      914     521853  4818816 187     40
16:00:36        12/5/2011       12      5       2011    16      659     521785  4818816 187     40
6:00:47 1/8/2011        1       8       2011    6       642     524750  4818826 78      40
12:01:10        4/9/2009        4       9       2009    12      648     522147  4818817 186     40
6:00:21 1/14/2011       1       14      2011    6       647     523397  4818821 183     40
8:01:03 1/8/2011        1       8       2011    8       642     524714  4818826 78      40
12:00:18        1/3/2009        1       3       2009    12      637     524554  4818826 78      40
10:00:59        3/23/2010       3       23      2010    10      644     521951  4818817 187     40
22:01:17        3/18/2009       3       18      2009    22      644     523477  4818822 183     40
12:00:28        12/26/2008      12      26      2008    12      635     523923  4818823 182     40
22:00:43        12/21/2010      12      21      2010    22      801     523098  4818821 184     40
4:00:49 1/7/2012        1       7       2012    4       663     524164  4818824 123     39
16:00:48        3/26/2012       3       26      2012    16      679     522090  4818817 186     40
10:00:49        3/14/2009       3       14      2009    10      633     521858  4818817 187     40
8:00:17 12/30/2008      12      30      2008    8       633     523203  4818821 184     40
4:00:55 3/2/2011        3       2       2011    4       639     523468  4818822 183     40
6:00:48 4/15/2010       4       15      2010    6       746     525961  4818831 80      40
6:00:54 12/31/2008      12      31      2008    6       634     523186  4818821 184     40
0:00:54 1/14/2011       1       14      2011    0       647     523494  4818822 183     40
8:00:48 3/30/2010       3       30      2010    8       644     526378  4818833 77      40
18:00:23        1/15/2011       1       15      2011    18      642     523356  4818822 183     40
16:00:53        4/7/2010        4       7       2010    16      650     522073  4818817 186     40
8:00:53 12/28/2013      12      28      2013    8       908     523206  4818821 184     40
2:00:42 3/2/2011        3       2       2011    2       639     523469  4818822 183     40
8:00:47 12/7/2011       12      7       2011    8       801     523868  4818824 182     40
18:01:11        3/25/2010       3       25      2010    18      646     524394  4818826 123     39
22:00:41        1/19/2011       1       19      2011    22      638     523460  4818822 183     40
18:00:41        12/21/2010      12      21      2010    18      801     523094  4818821 184     40
14:00:34        12/31/2010      12      31      2010    14      646     522159  4818818 186     40
18:00:53        3/17/2009       3       17      2009    18      642     523280  4818822 183     40
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10:00:54        12/5/2011       12      5       2011    10      659     521784  4818817 187     40
8:00:53 2/27/2011       2       27      2011    8       646     524151  4818825 123     39
18:00:52        12/21/2010      12      21      2010    18      801     523089  4818821 184     40
10:01:01        4/9/2009        4       9       2009    10      646     522194  4818818 186     40
22:00:54        3/14/2014       3       14      2014    22      913     527080  4818836 74      40
0:00:54 2/15/2013       2       15      2013    0       675     523341  4818822 183     40
0:00:53 2/11/2010       2       11      2010    0       633     523231  4818822 183     40
18:00:54        3/30/2011       3       30      2011    18      661     523387  4818822 183     40
18:00:47        3/7/2014        3       7       2014    18      907     522110  4818818 186     40
2:00:23 3/31/2008       3       31      2008    2       635     522847  4818821 184     40
6:00:53 2/15/2013       2       15      2013    6       680     523503  4818823 183     40
22:00:31        2/17/2013       2       17      2013    22      666     523263  4818822 183     40
2:01:04 1/5/2014        1       5       2014    2       679     523229  4818822 183     40
8:00:54 4/14/2011       4       14      2011    8       664     524386  4818826 123     39
22:00:44        2/2/2011        2       2       2011    22      655     523027  4818822 184     40
6:00:54 2/21/2010       2       21      2010    6       639     525288  4818830 81      40
12:00:14        3/18/2008       3       18      2008    12      631     523764  4818824 182     40
0:00:47 4/3/2012        4       3       2012    0       665     521038  4818815 189     40
18:00:41        3/18/2011       3       18      2011    18      663     522157  4818819 186     40
16:00:56        3/14/2011       3       14      2011    16      655     524268  4818826 123     39
18:00:23        3/27/2014       3       27      2014    18      908     525824  4818832 80      40
2:00:54 4/3/2012        4       3       2012    2       665     521042  4818815 189     40
8:00:54 3/12/2014       3       12      2014    8       679     522004  4818818 186     40
22:00:42        3/1/2010        3       1       2010    22      646     523228  4818823 183     40
2:00:29 2/11/2010       2       11      2010    2       633     523234  4818823 183     40
16:01:23        3/3/2010        3       3       2010    16      647     526089  4818833 77      40
12:00:20        3/14/2009       3       14      2009    12      633     521856  4818818 187     40
20:00:48        1/17/2013       1       17      2013    20      680     521244  4818816 188     40
6:00:54 2/18/2013       2       18      2013    6       666     523501  4818824 183     40
4:00:47 3/11/2010       3       11      2010    4       643     525374  4818831 81      40
18:00:47        3/2/2010        3       2       2010    18      633     523374  4818824 183     40
8:00:48 1/20/2013       1       20      2013    8       665     523027  4818822 184     40
12:00:43        4/9/2009        4       9       2009    12      633     522211  4818820 186     40
6:00:54 2/24/2011       2       24      2011    6       650     523166  4818823 184     40
0:00:54 12/26/2008      12      26      2008    0       633     525111  4818830 79      40
0:00:12 2/12/2012       2       12      2012    0       665     525777  4818833 80      40
8:00:42 12/17/2010      12      17      2010    8       638     521678  4818818 187     40
12:00:17        1/27/2010       1       27      2010    12      643     524272  4818827 123     39
16:00:29        12/30/2013      12      30      2013    16      907     522144  4818820 186     40
18:00:56        2/5/2010        2       5       2010    18      633     524875  4818829 79      40
6:00:58 12/19/2013      12      19      2013    6       907     525285  4818831 81      40
18:00:55        3/23/2011       3       23      2011    18      662     523238  4818824 183     40
4:00:53 4/13/2014       4       13      2014    4       909     525240  4818831 81      40
12:00:47        1/5/2014        1       5       2014    12      911     525670  4818832 80      40
18:00:40        3/31/2014       3       31      2014    18      909     520855  4818816 189     40
2:00:21 1/14/2011       1       14      2011    2       647     523495  4818825 183     40
6:01:24 12/17/2010      12      17      2010    6       638     521679  4818819 187     40
8:00:50 3/27/2013       3       27      2013    8       677     521504  4818818 188     40
12:00:54        2/23/2010       2       23      2010    12      643     525818  4818833 80      40
14:00:47        12/5/2011       12      5       2011    14      659     521789  4818819 187     40
6:00:34 2/21/2011       2       21      2011    6       639     523261  4818824 183     40
8:00:26 4/12/2011       4       12      2011    8       658     522338  4818821 186     40
0:00:48 1/14/2013       1       14      2013    0       671     521279  4818818 188     40
18:00:27        1/26/2011       1       26      2011    18      638     522937  4818823 184     40
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20:00:48        1/19/2013       1       19      2013    20      680     521250  4818818 188     40
18:00:48        3/17/2011       3       17      2011    18      801     522092  4818820 186     40
4:00:32 3/23/2009       3       23      2009    4       635     523155  4818824 184     40
22:00:14        12/28/2012      12      28      2012    22      658     522132  4818820 186     40
8:00:47 2/11/2012       2       11      2012    8       663     525092  4818831 79      40
2:00:44 3/23/2009       3       23      2009    2       635     523156  4818824 184     40
6:00:53 2/3/2011        2       3       2011    6       638     523031  4818824 184     40
4:00:47 4/3/2010        4       3       2010    4       652     525806  4818834 80      40
4:00:47 2/24/2012       2       24      2012    4       663     523012  4818824 184     40
8:00:53 2/24/2010       2       24      2010    8       647     523976  4818827 182     40
22:00:42        2/27/2014       2       27      2014    22      918     523566  4818826 183     40
6:00:23 4/21/2012       4       21      2012    6       666     524435  4818829 78      40
18:00:53        12/31/2010      12      31      2010    18      657     521671  4818819 187     40
14:00:55        1/31/2010       1       31      2010    14      638     521923  4818820 187     40
10:00:55        12/31/2012      12      31      2012    10      663     521697  4818820 187     40
6:00:47 1/13/2011       1       13      2011    6       641     521934  4818820 187     40
22:00:56        4/12/2011       4       12      2011    22      654     521014  4818818 189     40
2:00:54 1/14/2013       1       14      2013    2       671     521276  4818818 188     40
16:00:24        1/31/2010       1       31      2010    16      638     521929  4818821 187     40
18:00:44        3/10/2012       3       10      2012    18      665     521810  4818820 187     40
18:00:54        2/23/2010       2       23      2010    18      643     523449  4818826 183     40
8:01:18 11/30/2010      11      30      2010    8       647     523398  4818826 183     40
8:00:54 3/6/2014        3       6       2014    8       913     527013  4818839 74      40
4:00:49 1/5/2014        1       5       2014    4       679     523235  4818825 183     40
18:00:24        4/4/2011        4       4       2011    18      650     525920  4818835 80      40
18:00:53        2/13/2013       2       13      2013    18      680     523456  4818826 183     40
20:00:47        3/26/2014       3       26      2014    20      907     525503  4818833 81      40
10:00:53        12/26/2008      12      26      2008    10      635     523925  4818828 182     40
4:00:26 4/3/2012        4       3       2012    4       666     526229  4818836 77      40
8:00:41 2/12/2014       2       12      2014    8       918     524949  4818831 79      40
16:00:53        2/18/2013       2       18      2013    16      679     523906  4818828 182     40
20:00:28        2/17/2012       2       17      2012    20      663     525360  4818833 81      40
10:00:54        1/12/2011       1       12      2011    10      646     522143  4818822 186     40
18:00:53        2/12/2010       2       12      2010    18      646     524243  4818829 123     39
0:00:47 2/9/2010        2       9       2010    0       633     525338  4818833 81      40
18:00:24        3/23/2011       3       23      2011    18      666     522906  4818824 184     40
8:00:41 1/31/2010       1       31      2010    8       638     522072  4818822 186     40
12:00:53        2/15/2012       2       15      2012    12      665     524936  4818832 79      40
20:00:47        12/14/2013      12      14      2013    20      907     526403  4818837 77      40
8:00:45 1/9/2014        1       9       2014    8       917     522985  4818825 184     40
0:00:43 4/1/2008        4       1       2008    0       635     523271  4818826 183     40
0:00:53 1/21/2010       1       21      2010    0       643     523896  4818828 182     40
14:00:47        2/15/2012       2       15      2012    14      665     524934  4818832 79      40
2:00:15 12/18/2013      12      18      2013    2       909     524232  4818829 123     39
8:01:02 3/19/2014       3       19      2014    8       913     527027  4818840 74      40
2:00:55 1/31/2010       1       31      2010    2       638     521941  4818821 187     40
6:00:53 1/14/2013       1       14      2013    6       671     521277  4818819 188     40
22:00:30        3/14/2010       3       14      2010    22      638     524878  4818832 79      40
18:00:56        2/7/2010        2       7       2010    18      633     524926  4818832 79      40
2:00:41 12/26/2008      12      26      2008    2       633     525144  4818833 79      40
4:00:52 2/21/2011       2       21      2011    4       639     523263  4818826 183     40
22:00:36        3/16/2014       3       16      2014    22      913     527042  4818840 74      40
14:00:53        3/1/2011        3       1       2011    14      801     523098  4818826 184     40
18:00:54        11/30/2010      11      30      2010    18      647     523397  4818827 183     40
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12:00:54        2/11/2010       2       11      2010    12      646     523504  4818827 183     40
12:00:53        1/4/2013        1       4       2013    12      665     524149  4818829 123     39
22:00:41        1/13/2011       1       13      2011    22      647     523493  4818827 183     40
16:00:30        11/24/2013      11      24      2013    16      914     521253  4818820 188     40
6:00:47 12/22/2010      12      22      2010    6       801     523165  4818826 184     40
4:00:53 12/28/2012      12      28      2012    4       665     521826  4818821 187     40
16:00:47        1/7/2011        1       7       2011    16      650     522070  4818822 186     40
18:00:53        3/28/2009       3       28      2009    18      648     523234  4818826 183     40
10:00:48        3/14/2009       3       14      2009    10      640     521818  4818822 187     40
18:00:48        1/20/2010       1       20      2010    18      643     523861  4818828 182     40
2:00:42 12/22/2010      12      22      2010    2       801     523169  4818826 184     40
2:00:47 2/12/2012       2       12      2012    2       665     525811  4818836 80      40
4:00:56 12/15/2011      12      15      2011    4       659     525038  4818833 79      40
18:00:49        2/3/2013        2       3       2013    18      679     525293  4818834 81      40
4:00:43 2/3/2009        2       3       2009    4       633     524226  4818830 123     39
4:00:23 11/24/2010      11      24      2010    4       651     525562  4818835 81      40
20:00:41        2/5/2014        2       5       2014    20      908     523449  4818827 183     40
22:00:16        3/17/2014       3       17      2014    22      908     523243  4818826 183     40
10:01:17        2/15/2012       2       15      2012    10      665     525081  4818833 79      40
4:00:56 1/14/2011       1       14      2011    4       647     523509  4818827 183     40
18:00:53        12/18/2012      12      18      2012    18      677     524349  4818831 123     39
18:00:54        2/25/2014       2       25      2014    18      909     521854  4818822 187     40
2:00:47 4/16/2012       4       16      2012    2       677     524180  4818830 123     39
22:00:20        12/30/2012      12      30      2012    22      658     523235  4818827 183     40
0:00:31 3/18/2009       3       18      2009    0       645     523453  4818827 183     40
6:00:48 4/2/2011        4       2       2011    6       664     522139  4818823 186     40
22:00:53        3/23/2009       3       23      2009    22      644     522160  4818823 186     40
0:01:25 3/24/2009       3       24      2009    0       644     522160  4818823 186     40
8:00:42 3/27/2011       3       27      2011    8       659     524274  4818831 123     39
0:00:28 3/19/2009       3       19      2009    0       644     523489  4818828 183     40
2:00:53 2/3/2011        2       3       2011    2       638     523030  4818826 184     40
4:00:54 2/3/2011        2       3       2011    4       638     523030  4818826 184     40
22:00:54 4/15/2011 4 15 2011 22 668 524722 4818832 78 40
18:01:12 12/28/2012 12 28 2012 18 658 521918 4818823 187 40
2:00:43 2/9/2010 2 9 2010 2 633 525302 4818835 81 40
6:00:50 12/28/2013 12 28 2013 6 911 523175 4818827 184 40
18:00:41 12/31/2012 12 31 2012 18 671 521243 4818821 188 40
8:01:53 1/13/2011 1 13 2011 8 641 521933 4818823 187 40
18:00:44 4/3/2011 4 3 2011 18 658 526197 4818838 77 40
10:00:22 2/1/2014 2 1 2014 10 917 521281 4818821 188 40
12:00:56 2/25/2010 2 25 2010 12 646 525447 4818835 81 40
6:00:54 12/31/2012 12 31 2012 6 665 522741 4818826 185 40
16:00:48 12/26/2012 12 26 2012 16 658 521888 4818823 187 40
16:00:23 1/1/2014 1 1 2014 16 911 523980 4818830 182 40
22:00:38 2/3/2011 2 3 2011 22 642 523626 4818829 182 40
22:00:54 2/2/2011 2 2 2011 22 638 523030 4818827 184 40
16:00:47 1/3/2010 1 3 2010 16 641 523867 4818830 182 40
12:00:21 4/6/2009 4 6 2009 12 646 521537 4818822 188 40
14:00:47 4/9/2009 4 9 2009 14 648 522161 4818824 186 40
20:00:24 12/30/2012 12 30 2012 20 658 523240 4818828 183 40
0:01:12 3/21/2010 3 21 2010 0 642 522683 4818826 185 40
8:00:23 3/27/2013 3 27 2013 8 658 521639 4818823 187 40
10:00:35 4/15/2009 4 15 2009 10 643 524027 4818831 123 39
0:00:42 4/13/2011 4 13 2011 0 654 521015 4818821 189 40
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4:00:47 12/19/2013 12 19 2013 4 907 525274 4818835 81 40
20:00:50 12/15/2012 12 15 2012 20 665 525534 4818836 81 40
2:00:49 3/14/2013 3 14 2013 2 663 521368 4818822 188 40
18:00:23 2/23/2011 2 23 2011 18 642 522865 4818827 184 40
14:00:54 1/31/2011 1 31 2011 14 639 523917 4818831 182 40
16:00:42 4/5/2011 4 5 2011 16 641 521586 4818823 188 40
20:01:20 12/31/2012 12 31 2012 20 665 521860 4818824 187 40
8:00:53 1/13/2011 1 13 2011 8 657 522124 4818825 186 40
4:00:50 1/13/2011 1 13 2011 4 641 521938 4818824 187 40
8:00:53 3/29/2014 3 29 2014 8 918 524677 4818834 78 40
6:00:42 3/24/2010 3 24 2010 6 654 522000 4818825 187 40
18:00:48 3/22/2011 3 22 2011 18 666 523444 4818830 183 40
22:00:47 12/7/2010 12 7 2010 22 650 524839 4818835 79 40
18:00:30 3/24/2011 3 24 2011 18 658 522216 4818825 186 40
6:00:41 2/3/2009 2 3 2009 6 633 524222 4818833 123 39
6:00:44 4/10/2009 4 10 2009 6 648 522098 4818825 186 40
10:00:53 1/22/2010 1 22 2010 10 644 524285 4818833 123 39
14:00:43 3/12/2009 3 12 2009 14 637 523909 4818831 182 40
4:00:53 4/16/2011 4 16 2011 4 668 524900 4818835 79 40
4:00:54 3/24/2010 3 24 2010 4 654 522002 4818825 186 40
18:00:50 3/12/2010 3 12 2010 18 801 525803 4818839 80 40
14:01:50 3/29/2010 3 29 2010 14 640 525970 4818839 80 40
18:01:15 12/23/2009 12 23 2009 18 640 522291 4818826 186 40
22:00:55 1/2/2014 1 2 2014 22 917 520935 4818822 189 40
16:00:52 1/11/2014 1 11 2014 16 671 523426 4818830 183 40
6:00:47 4/23/2011 4 23 2011 6 655 521015 4818822 189 40
12:00:43 3/12/2009 3 12 2009 12 633 521704 4818824 187 40
16:00:53 1/1/2013 1 1 2013 16 674 521744 4818825 187 40
16:00:40 3/9/2012 3 9 2012 16 665 521905 4818825 187 40
6:00:44 4/3/2012 4 3 2012 6 666 526223 4818841 77 40
6:01:07 3/24/2010 3 24 2010 6 653 521874 4818825 187 40
18:00:55 1/3/2013 1 3 2013 18 675 523967 4818832 182 40
14:00:41 12/27/2012 12 27 2012 14 679 522156 4818826 186 40
4:00:54 3/26/2014 3 26 2014 4 914 521843 4818825 187 40
18:01:11 2/27/2010 2 27 2010 18 639 525324 4818837 81 40
6:00:42 12/28/2012 12 28 2012 6 658 521739 4818825 187 40
6:00:56 12/5/2012 12 5 2012 6 675 524449 4818834 78 40
16:01:19 4/2/2009 4 2 2009 16 646 521327 4818823 188 40
4:00:57 12/29/2013 12 29 2013 4 908 523160 4818830 184 40
16:00:41 3/3/2012 3 3 2012 16 665 523047 4818829 184 40
8:00:56 2/26/2013 2 26 2013 8 663 524207 4818833 123 39
2:00:49 1/13/2011 1 13 2011 2 641 521937 4818826 187 40
18:00:43 3/24/2011 3 24 2011 18 664 525316 4818838 81 40
6:00:54 2/28/2010 2 28 2010 6 647 525251 4818837 81 40
0:00:43 3/19/2009 3 19 2009 0 640 523882 4818832 182 40
18:00:47 1/9/2011 1 9 2011 18 801 523014 4818829 184 40
22:00:47 12/25/2009 12 25 2009 22 641 521365 4818824 188 40
14:00:55 1/1/2013 1 1 2013 14 677 521862 4818826 187 40
2:00:23 4/1/2008 4 1 2008 2 635 523263 4818830 183 40
2:00:44 1/8/2014 1 8 2014 2 911 524968 4818836 79 40
16:00:53 1/31/2011 1 31 2011 16 654 523086 4818830 184 40
8:00:48 2/14/2011 2 14 2011 8 639 524364 4818834 123 39
18:00:25 12/26/2012 12 26 2012 18 658 521787 4818826 187 40
2:00:53 1/16/2014 1 16 2014 2 916 524817 4818836 79 40
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18:00:48 1/20/2013 1 20 2013 18 680 521956 4818826 187 40
22:00:38 1/31/2011 1 31 2011 22 638 523013 4818830 184 40
2:00:53 3/18/2014 3 18 2014 2 916 523366 4818831 183 40
14:00:41 4/16/2009 4 16 2009 14 641 523898 4818833 182 40
10:00:54 1/5/2014 1 5 2014 10 911 525674 4818839 80 40
22:00:48 4/6/2014 4 6 2014 22 907 522095 4818827 186 40
10:01:04 2/24/2010 2 24 2010 10 647 525044 4818837 79 40
4:00:49 4/13/2012 4 13 2012 4 666 525109 4818837 79 40
18:00:35 3/31/2012 3 31 2012 18 665 522197 4818827 186 40
2:00:47 3/19/2009 3 19 2009 2 640 523884 4818833 182 40
4:00:54 3/24/2010 3 24 2010 4 653 521870 4818826 187 40
18:00:54 12/16/2010 12 16 2010 18 638 521735 4818826 187 40
8:00:54 4/20/2013 4 20 2013 8 677 524448 4818835 78 40
20:00:54 2/27/2014 2 27 2014 20 907 525401 4818839 81 40
0:00:29 3/19/2009 3 19 2009 0 643 521300 4818825 188 40
22:00:44 4/22/2010 4 22 2010 22 652 525911 4818841 80 40
14:00:41 1/7/2012 1 7 2012 14 658 521888 4818826 187 40
18:00:53 4/9/2011 4 9 2011 18 664 520996 4818824 189 40
14:00:42 2/11/2010 2 11 2010 14 646 523512 4818832 183 40
4:00:30 12/17/2010 12 17 2010 4 638 521621 4818826 187 40
10:00:25 1/12/2011 1 12 2011 10 657 522255 4818828 186 40
2:00:48 4/16/2011 4 16 2011 2 668 524899 4818837 79 40
14:00:56 12/26/2008 12 26 2008 14 635 523923 4818834 182 40
10:01:18 2/12/2010 2 12 2010 10 646 524319 4818835 123 39
10:00:43 4/26/2011 4 26 2011 10 666 525839 4818841 80 40
14:00:54 4/25/2013 4 25 2013 14 679 521764 4818826 187 40
2:00:24 1/28/2012 1 28 2012 2 663 523016 4818830 184 40
8:01:46 2/16/2011 2 16 2011 8 650 523273 4818831 183 40
14:00:41 1/5/2012 1 5 2012 14 663 521406 4818825 188 40
8:00:24 1/14/2013 1 14 2013 8 671 521271 4818825 188 40
18:00:53 1/31/2011 1 31 2011 18 638 523014 4818831 184 40
4:00:41 1/3/2010 1 3 2010 4 633 525030 4818838 79 40
10:01:12 4/15/2013 4 15 2013 10 679 521664 4818826 187 40
14:00:37 1/31/2013 1 31 2013 14 679 523311 4818832 183 40
6:00:54 1/3/2010 1 3 2010 6 633 525028 4818838 79 40
18:00:48 4/15/2010 4 15 2010 18 653 520954 4818824 189 40
14:00:47 3/5/2012 3 5 2012 14 663 523942 4818834 182 40
2:00:54 2/18/2013 2 18 2013 2 666 523498 4818833 183 40
4:01:19 12/22/2010 12 22 2010 4 801 523167 4818832 184 40
12:00:56 1/11/2014 1 11 2014 12 671 523436 4818832 183 40
12:00:55 3/18/2014 3 18 2014 12 679 521806 4818827 187 40
0:00:26 2/3/2011 2 3 2011 0 638 523026 4818831 184 40
2:00:31 3/18/2010 3 18 2010 2 643 521420 4818826 188 40
6:00:38 12/6/2012 12 6 2012 6 670 524201 4818835 123 39
4:00:30 12/27/2008 12 27 2008 4 635 523903 4818834 182 40
18:00:47 3/18/2009 3 18 2009 18 634 522186 4818828 186 40
20:00:26 12/28/2012 12 28 2012 20 658 522131 4818828 186 40
16:00:27 12/18/2010 12 18 2010 16 638 521754 4818827 187 40
6:00:53 1/14/2013 1 14 2013 6 665 521280 4818826 188 40
18:00:55 4/1/2011 4 1 2011 18 666 521401 4818826 188 40
18:00:56 12/22/2010 12 22 2010 18 638 522649 4818830 185 40
2:00:41 12/26/2009 12 26 2009 2 641 521407 4818826 188 40
8:00:48 3/10/2014 3 10 2014 8 913 526508 4818844 76 40
8:00:54 4/14/2014 4 14 2014 8 916 525752 4818841 80 40
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14:00:53 1/27/2010 1 27 2010 14 643 524260 4818836 123 39
4:00:53 12/28/2012 12 28 2012 4 663 521929 4818828 187 40
22:00:33 1/30/2014 1 30 2014 22 917 522875 4818831 184 40
6:00:53 4/23/2011 4 23 2011 6 663 521020 4818825 189 40
6:00:49 12/30/2008 12 30 2008 6 633 523145 4818832 184 40
22:01:23 1/20/2010 1 20 2010 22 643 523862 4818835 182 40
22:00:55 3/11/2014 3 11 2014 22 918 524870 4818838 79 40
14:00:48 3/13/2009 3 13 2009 14 642 523761 4818834 182 40
22:00:42 4/10/2010 4 10 2010 22 654 525504 4818841 81 40
18:00:49 2/9/2011 2 9 2011 18 654 522998 4818832 184 40
8:00:47 1/25/2014 1 25 2014 8 909 523083 4818832 184 40
14:00:41 12/26/2012 12 26 2012 14 658 521877 4818828 187 40
18:00:58 1/17/2010 1 17 2010 18 642 523038 4818832 184 40
18:00:45 12/23/2010 12 23 2010 18 646 523445 4818834 183 40
6:00:54 1/5/2014 1 5 2014 6 679 523236 4818833 183 40
12:00:47 3/22/2008 3 22 2008 12 631 521748 4818828 187 40
18:00:48 12/16/2010 12 16 2010 18 638 521773 4818828 187 40
12:00:43 3/9/2011 3 9 2011 12 653 522121 4818829 186 40
10:00:54 4/23/2008 4 23 2008 10 633 522163 4818829 186 40
16:00:54 3/13/2009 3 13 2009 16 642 523717 4818835 182 40
8:01:09 1/6/2013 1 6 2013 8 680 520712 4818825 190 17
20:01:41 1/2/2014 1 2 2014 20 917 520940 4818825 189 40
22:00:41 3/23/2011 3 23 2011 22 666 522968 4818832 184 40
0:00:42 2/1/2011 2 1 2011 0 654 522999 4818832 184 40
4:00:53 2/22/2014 2 22 2014 4 918 523565 4818834 183 40
2:00:52 4/3/2012 4 3 2012 2 666 526214 4818844 77 40
14:00:51 1/27/2010 1 27 2010 14 640 521744 4818828 187 40
18:00:47 3/18/2009 3 18 2009 18 644 523479 4818834 183 40
14:00:47 1/25/2014 1 25 2014 14 907 521842 4818829 187 40
4:00:42 12/28/2012 12 28 2012 4 658 521729 4818828 187 40
10:00:40 1/30/2009 1 30 2009 10 637 524059 4818836 123 39
14:00:25 2/23/2010 2 23 2010 14 646 526065 4818844 77 40
4:00:50 3/22/2011 3 22 2011 4 669 524995 4818840 79 40
6:00:54 3/6/2010 3 6 2010 6 644 524914 4818839 79 40
16:00:42 1/27/2010 1 27 2010 16 640 521745 4818829 187 40
10:00:33 3/10/2014 3 10 2014 10 907 521799 4818829 187 40
18:00:25 1/1/2013 1 1 2013 18 658 523019 4818833 184 40
4:00:42 3/17/2014 3 17 2014 4 913 527083 4818848 74 40
22:00:29 12/22/2010 12 22 2010 22 638 522655 4818832 185 40
6:00:41 3/21/2010 3 21 2010 6 642 522745 4818832 185 40
8:00:48 3/27/2011 3 27 2011 8 661 524241 4818837 123 39
18:00:50 12/30/2012 12 30 2012 18 658 523266 4818834 183 40
18:02:53 2/2/2011 2 2 2011 18 638 523028 4818833 184 40
8:00:53 2/6/2014 2 6 2014 8 916 524207 4818837 123 39
10:00:41 3/1/2012 3 1 2012 10 665 522100 4818830 186 40
4:00:54 4/3/2012 4 3 2012 4 678 526215 4818845 77 40
6:00:26 4/13/2011 4 13 2011 6 665 521397 4818828 188 40
18:00:25 3/19/2013 3 19 2013 18 679 521597 4818829 188 40
18:01:12 3/24/2011 3 24 2011 18 662 525003 4818840 79 40
8:00:58 3/23/2014 3 23 2014 8 679 521832 4818829 187 40
6:00:30 2/22/2014 2 22 2014 6 918 523569 4818835 183 40
0:00:43 2/18/2013 2 18 2013 0 666 523504 4818835 183 40
0:00:35 3/19/2009 3 19 2009 0 634 522202 4818831 186 40
18:01:11 4/8/2012 4 8 2012 18 676 524444 4818839 78 40
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12:00:48 2/3/2009 2 3 2009 12 637 524738 4818840 78 40
10:00:20 2/11/2010 2 11 2010 10 646 523500 4818835 183 40
0:00:31 12/31/2008 12 31 2008 0 634 523465 4818835 183 40
4:00:27 3/31/2012 3 31 2012 4 678 525934 4818844 80 40
6:00:48 4/3/2012 4 3 2012 6 678 526208 4818845 77 40
8:00:41 2/3/2011 2 3 2011 8 646 522132 4818831 186 40
0:00:48 12/22/2010 12 22 2010 0 801 523170 4818834 184 40
8:00:54 2/16/2012 2 16 2012 8 663 525344 4818842 81 40
8:00:48 1/15/2011 1 15 2011 8 638 522135 4818831 186 40
0:01:07 4/7/2009 4 7 2009 0 637 525415 4818842 81 40
14:00:39 2/10/2009 2 10 2009 14 633 523885 4818837 182 40
4:00:32 4/13/2011 4 13 2011 4 665 521396 4818828 188 40
12:00:43 1/30/2009 1 30 2009 12 633 524306 4818838 123 39
14:01:07 2/24/2011 2 24 2011 14 642 523917 4818837 182 40
18:01:23 1/30/2014 1 30 2014 18 917 523066 4818834 184 40
10:00:29 12/27/2011 12 27 2011 10 650 523917 4818837 182 40
4:00:54 4/13/2012 4 13 2012 4 671 524288 4818838 123 39
2:00:55 2/28/2010 2 28 2010 2 647 525289 4818842 81 40
14:00:43 4/5/2009 4 5 2009 14 643 521290 4818828 188 40
16:00:42 1/12/2011 1 12 2011 16 646 522253 4818832 186 40
2:00:43 11/27/2010 11 27 2010 2 655 522120 4818831 186 40
18:00:41 3/6/2010 3 6 2010 18 639 524687 4818840 78 40
0:00:54 3/18/2014 3 18 2014 0 916 523367 4818835 183 40
12:00:13 2/12/2009 2 12 2009 12 633 525451 4818843 81 40
12:00:54 1/12/2014 1 12 2014 12 671 523828 4818837 182 40
6:00:57 4/13/2012 4 13 2012 6 666 525123 4818842 79 40
18:00:36 4/7/2009 4 7 2009 18 634 522245 4818832 186 40
12:00:48 3/9/2011 3 9 2011 12 655 522178 4818832 186 40
18:00:49 1/6/2012 1 6 2012 18 663 522672 4818833 185 40
18:00:44 3/11/2014 3 11 2014 18 907 522102 4818831 186 40
10:00:39 2/3/2009 2 3 2009 10 633 524731 4818841 78 40
22:00:39 4/30/2011 4 30 2011 22 665 524824 4818841 79 40
2:00:54 3/10/2014 3 10 2014 2 913 526490 4818847 76 40
22:00:15 2/5/2014 2 5 2014 22 908 523445 4818836 183 40
4:00:53 2/10/2011 2 10 2011 4 646 522939 4818834 184 40
22:00:53 1/9/2011 1 9 2011 22 801 523021 4818835 184 40
16:00:48 1/21/2011 1 21 2011 16 801 523965 4818838 182 40
6:00:54 1/4/2010 1 4 2010 6 633 524766 4818841 78 40
18:00:26 3/25/2014 3 25 2014 18 679 521649 4818830 187 40
18:00:50 3/17/2011 3 17 2011 18 655 522245 4818832 186 40
4:00:55 3/21/2010 3 21 2010 4 642 522745 4818834 185 40
16:00:48 3/25/2014 3 25 2014 16 679 521842 4818831 187 40
16:00:42 1/1/2014 1 1 2014 16 908 523616 4818837 182 40
0:00:51 3/28/2013 3 28 2013 0 671 521413 4818830 188 40
10:00:45 2/9/2014 2 9 2014 10 908 524572 4818841 78 40
2:00:54 12/9/2012 12 9 2012 2 670 524207 4818839 123 39
8:00:42 4/26/2014 4 26 2014 8 909 521450 4818830 188 40
0:01:39 3/17/2014 3 17 2014 0 913 527050 4818850 74 40
16:00:56 2/20/2011 2 20 2011 16 639 523300 4818836 183 40
4:00:47 4/1/2008 4 1 2008 4 635 523280 4818836 183 40
8:00:53 12/23/2009 12 23 2009 8 647 521996 4818832 187 40
12:00:53 1/13/2014 1 13 2014 12 679 523569 4818837 183 40
6:00:49 2/20/2014 2 20 2014 6 908 523547 4818837 183 40
2:00:42 1/7/2012 1 7 2012 2 658 524308 4818840 123 39
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6:00:22 3/11/2010 3 11 2010 6 640 525386 4818844 81 40
18:00:54 1/29/2010 1 29 2010 18 647 520774 4818828 190 17
4:00:47 2/28/2010 2 28 2010 4 647 525289 4818844 81 40
20:00:48 1/30/2014 1 30 2014 20 917 522858 4818835 184 40
14:00:48 1/8/2010 1 8 2010 14 643 521686 4818831 187 40
8:00:56 3/11/2014 3 11 2014 8 913 526471 4818849 76 40
10:01:24 1/1/2013 1 1 2013 10 658 523158 4818836 184 40
16:00:50 3/15/2010 3 15 2010 16 651 526568 4818849 76 40
6:00:53 1/8/2014 1 8 2014 6 679 523235 4818837 183 40
18:00:41 4/6/2011 4 6 2011 18 659 525868 4818846 80 40
8:00:42 3/23/2010 3 23 2010 8 650 524360 4818841 123 39
22:00:54 3/1/2010 3 1 2010 22 639 522907 4818836 184 40
14:00:35 12/24/2009 12 24 2009 14 639 521973 4818833 187 40
6:00:54 2/12/2014 2 12 2014 6 918 525028 4818843 79 40
6:00:56 1/28/2012 1 28 2012 6 663 523046 4818836 184 40
0:00:54 4/23/2010 4 23 2010 0 646 525391 4818845 81 40
4:00:53 3/10/2014 3 10 2014 4 913 526493 4818849 76 40
18:00:47 1/30/2010 1 30 2010 18 638 521883 4818833 187 40
14:00:24 1/11/2014 1 11 2014 14 671 523437 4818838 183 40
2:00:24 1/20/2013 1 20 2013 2 663 523019 4818836 184 40
16:00:50 2/25/2013 2 25 2013 16 679 521284 4818831 188 40
4:00:23 1/7/2012 1 7 2012 4 658 524308 4818841 123 39
4:00:54 1/4/2010 1 4 2010 4 633 524958 4818843 79 40
6:00:50 4/1/2008 4 1 2008 6 635 523280 4818838 183 40
2:00:42 3/17/2009 3 17 2009 2 645 523319 4818838 183 40
2:00:53 4/3/2012 4 3 2012 2 678 526200 4818848 77 40
16:00:23 12/26/2008 12 26 2008 16 635 523924 4818840 182 40
16:00:39 1/22/2010 1 22 2010 16 644 524440 4818842 78 40
16:00:55 1/31/2013 1 31 2013 16 679 523243 4818838 183 40
8:00:54 1/5/2014 1 5 2014 8 679 523243 4818838 183 40
12:00:29 2/5/2014 2 5 2014 12 908 524285 4818841 123 39
6:00:41 3/31/2012 3 31 2012 6 678 525926 4818847 80 40
4:00:14 4/18/2012 4 18 2012 4 676 522008 4818834 186 40
0:00:47 1/3/2014 1 3 2014 0 917 520895 4818830 189 40
8:00:14 12/31/2008 12 31 2008 8 634 523183 4818838 184 40
22:00:47 2/10/2014 2 10 2014 22 918 523858 4818840 182 40
4:00:54 2/12/2014 2 12 2014 4 918 525021 4818844 79 40
10:00:52 5/3/2010 5 3 2010 10 639 525805 4818847 80 40
2:00:49 4/13/2011 4 13 2011 2 665 521395 4818832 188 40
8:00:50 2/6/2009 2 6 2009 8 633 524781 4818844 78 40
22:00:47 4/22/2010 4 22 2010 22 646 525392 4818846 81 40
18:00:31 11/24/2010 11 24 2010 18 801 524914 4818844 79 40
16:01:10 2/17/2014 2 17 2014 16 916 521879 4818834 187 40
6:00:49 12/27/2008 12 27 2008 6 635 523908 4818841 182 40
8:00:47 4/27/2014 4 27 2014 8 917 524160 4818842 123 39
4:00:49 3/11/2010 3 11 2010 4 640 525387 4818846 81 40
16:00:44 3/26/2008 3 26 2008 16 635 521975 4818834 187 40
16:00:23 2/1/2011 2 1 2011 16 650 523784 4818840 182 40
16:00:47 3/31/2012 3 31 2012 16 665 522111 4818835 186 40
18:01:47 2/27/2010 2 27 2010 18 642 525436 4818846 81 40
18:00:53 3/19/2011 3 19 2011 18 654 523196 4818838 184 40
16:00:53 3/31/2009 3 31 2009 16 644 523676 4818840 182 40
18:01:15 3/11/2010 3 11 2010 18 647 525425 4818846 81 40
8:00:54 1/1/2014 1 1 2014 8 916 523414 4818839 183 40
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4:00:54 12/18/2009 12 18 2009 4 639 524203 4818842 123 39
18:00:48 3/27/2014 3 27 2014 18 909 526137 4818849 77 40
8:00:59 1/21/2011 1 21 2011 8 801 524466 4818843 78 40
8:00:54 3/5/2009 3 5 2009 8 637 524517 4818843 78 40
10:00:23 3/31/2011 3 31 2011 10 655 521734 4818834 187 40
6:00:47 3/22/2009 3 22 2009 6 633 522951 4818838 184 40
14:01:11 2/11/2013 2 11 2013 14 675 525899 4818848 80 40
18:00:54 2/20/2013 2 20 2013 18 666 523636 4818840 182 40
18:00:54 4/17/2008 4 17 2008 18 633 520815 4818831 189 40
14:00:48 1/28/2011 1 28 2011 14 646 523752 4818841 182 40
18:00:46 1/18/2011 1 18 2011 18 647 522924 4818838 184 40
4:00:49 3/16/2009 3 16 2009 4 645 523668 4818841 182 40
16:00:49 2/20/2013 2 20 2013 16 663 521292 4818833 188 40
20:00:54 4/2/2012 4 2 2012 20 657 521044 4818832 189 40
0:00:42 12/11/2013 12 11 2013 0 911 524596 4818844 78 40
16:00:54 1/19/2013 1 19 2013 16 679 521783 4818834 187 40
8:01:24 12/18/2009 12 18 2009 8 639 524206 4818843 123 39
12:00:15 2/2/2009 2 2 2009 12 633 524214 4818843 123 39
6:00:26 3/18/2010 3 18 2010 6 638 521855 4818835 187 40
22:00:27 3/30/2014 3 30 2014 22 913 522982 4818838 184 40
18:00:30 12/6/2010 12 6 2010 18 801 523906 4818842 182 40
2:01:03 1/20/2013 1 20 2013 2 680 520729 4818831 190 17
4:01:34 4/1/2014 4 1 2014 4 916 521988 4818835 187 40
12:00:47 3/9/2009 3 9 2009 12 637 523890 4818842 182 40
0:00:50 3/21/2009 3 21 2009 0 635 521776 4818835 187 40
4:00:47 3/21/2009 3 21 2009 4 635 521760 4818835 187 40
2:00:55 1/3/2014 1 3 2014 2 917 520874 4818832 189 40
14:00:53 4/22/2011 4 22 2011 14 663 521396 4818834 188 40
14:00:53 3/5/2013 3 5 2013 14 658 522209 4818836 186 40
22:00:48 2/26/2010 2 26 2010 22 644 523498 4818841 183 40
6:00:54 4/15/2014 4 15 2014 6 916 525945 4818850 80 40
12:00:21 2/12/2009 2 12 2009 12 632 525336 4818847 81 40
12:00:43 3/1/2012 3 1 2012 12 658 522114 4818836 186 40
16:00:23 3/17/2008 3 17 2008 16 632 522843 4818839 184 40
8:01:12 3/26/2014 3 26 2014 8 914 521891 4818835 187 40
18:00:53 3/23/2011 3 23 2011 18 668 523344 4818840 183 40
22:00:42 12/23/2010 12 23 2010 22 646 523448 4818841 183 40
6:00:15 3/26/2012 3 26 2012 6 663 521063 4818833 189 40
8:00:42 12/7/2011 12 7 2011 8 658 523608 4818842 183 40
16:01:11 1/11/2014 1 11 2014 16 679 524637 4818845 78 40
0:01:09 12/1/2010 12 1 2010 0 638 523155 4818840 184 40
18:00:54 12/26/2008 12 26 2008 18 635 523916 4818843 182 40
8:00:23 2/28/2010 2 28 2010 8 640 525568 4818849 81 40
2:00:55 1/18/2013 1 18 2013 2 680 521252 4818834 188 40
2:00:44 1/8/2014 1 8 2014 2 679 523224 4818841 183 40
6:00:56 3/10/2014 3 10 2014 6 913 526495 4818853 76 40
4:01:18 1/8/2014 1 8 2014 4 679 523222 4818841 183 40
12:00:25 3/18/2008 3 18 2008 12 636 523756 4818843 182 40
4:01:02 1/18/2013 1 18 2013 4 680 521250 4818834 188 40
12:00:54 12/24/2009 12 24 2009 12 639 521979 4818837 187 40
10:01:18 1/12/2011 1 12 2011 10 638 522137 4818837 186 40
22:00:44 2/20/2014 2 20 2014 22 917 522973 4818840 184 40
10:00:23 4/1/2008 4 1 2008 10 631 521957 4818837 187 40
18:00:53 12/24/2010 12 24 2010 18 646 523361 4818841 183 40
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8:00:48 2/28/2013 2 28 2013 8 658 523675 4818842 182 40
18:01:12 1/9/2011 1 9 2011 18 801 522924 4818840 184 40
0:01:02 1/14/2011 1 14 2011 0 801 523823 4818843 182 40
10:00:54 12/26/2010 12 26 2010 10 638 523546 4818842 183 40
22:00:35 3/23/2011 3 23 2011 22 668 523346 4818842 183 40
12:00:53 12/18/2010 12 18 2010 12 639 527219 4818856 74 40
22:00:14 4/5/2009 4 5 2009 22 642 525363 4818849 81 40
8:00:55 2/18/2013 2 18 2013 8 666 523785 4818844 182 40
12:00:54 3/18/2008 3 18 2008 12 637 523771 4818844 182 40
0:00:49 1/21/2010 1 21 2010 0 633 520733 4818834 190 17
14:00:42 12/31/2010 12 31 2010 14 638 522887 4818841 184 40
22:00:56 1/18/2011 1 18 2011 22 647 522925 4818841 184 40
2:00:54 5/7/2010 5 7 2010 2 650 526186 4818853 77 40
8:00:55 12/11/2010 12 11 2010 8 641 523911 4818844 182 40
2:00:54 4/28/2009 4 28 2009 2 640 525635 4818851 80 40
14:00:54 4/7/2010 4 7 2010 14 650 522080 4818838 186 40
16:00:25 12/18/2009 12 18 2009 16 639 524208 4818846 123 39
18:01:18 1/26/2011 1 26 2011 18 654 522967 4818841 184 40
6:00:48 3/26/2014 3 26 2014 6 914 521891 4818838 187 40
16:00:41 4/19/2008 4 19 2008 16 632 521429 4818836 188 40
8:00:53 12/31/2012 12 31 2012 8 665 522739 4818841 185 40
4:00:41 3/18/2010 3 18 2010 4 638 521853 4818838 187 40
14:00:49 1/22/2010 1 22 2010 14 644 524314 4818846 123 39
10:00:53 4/9/2014 4 9 2014 10 913 526508 4818855 76 40
22:00:21 1/5/2013 1 5 2013 22 680 520781 4818835 190 17
8:00:32 2/4/2013 2 4 2013 8 675 523119 4818842 184 40
18:00:49 4/7/2009 4 7 2009 18 647 520793 4818835 189 40
8:01:09 3/6/2010 3 6 2010 8 638 524533 4818847 78 40
12:00:48 1/12/2009 1 12 2009 12 635 523801 4818845 182 40
2:00:47 3/26/2012 3 26 2012 2 663 521052 4818836 189 40
18:00:48 3/19/2011 3 19 2011 18 655 522871 4818842 184 40
12:00:47 1/12/2011 1 12 2011 12 638 522080 4818839 186 40
8:00:12 2/8/2012 2 8 2012 8 663 525468 4818851 81 40
6:00:53 3/24/2010 3 24 2010 6 640 521990 4818839 187 40
6:00:53 3/17/2014 3 17 2014 6 913 527071 4818857 74 40
6:00:43 3/21/2008 3 21 2008 6 631 522909 4818842 184 40
8:00:21 12/27/2008 12 27 2008 8 635 523918 4818846 182 40
14:00:42 3/27/2012 3 27 2012 14 666 522150 4818839 186 40
4:00:54 3/26/2012 3 26 2012 4 663 521054 4818836 189 40
14:00:25 4/12/2012 4 12 2012 14 670 525924 4818853 80 40
18:00:53 12/18/2012 12 18 2012 18 665 525473 4818851 81 40
18:00:54 1/11/2014 1 11 2014 18 671 523359 4818844 183 40
12:00:47 11/26/2011 11 26 2011 12 665 521339 4818837 188 40
10:00:27 3/12/2009 3 12 2009 10 633 521720 4818838 187 40
22:00:54 12/4/2009 12 4 2009 22 638 521819 4818839 187 40
16:00:50 12/31/2012 12 31 2012 16 675 523953 4818846 182 40
0:00:51 4/6/2009 4 6 2009 0 642 525365 4818851 81 40
8:01:02 2/26/2010 2 26 2010 8 638 525311 4818851 81 40
8:00:56 12/11/2010 12 11 2010 8 655 523502 4818845 183 40
12:00:49 3/11/2014 3 11 2014 12 907 522072 4818840 186 40
18:00:48 3/17/2009 3 17 2009 18 637 523330 4818844 183 40
10:00:33 3/10/2014 3 10 2014 10 679 521649 4818838 187 40
4:00:54 3/24/2010 3 24 2010 4 640 521993 4818840 187 40
18:00:48 12/23/2010 12 23 2010 18 638 523270 4818844 183 40
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4:00:49 12/31/2012 12 31 2012 4 665 522750 4818842 185 40
18:00:41 3/7/2012 3 7 2012 18 663 523005 4818843 184 40
18:00:58 1/20/2014 1 20 2014 18 908 524670 4818849 78 40
16:00:43 4/2/2012 4 2 2012 16 657 521675 4818839 187 40
12:00:11 3/8/2010 3 8 2010 12 646 521527 4818838 188 40
0:00:47 2/19/2011 2 19 2011 0 639 523449 4818845 183 40
22:00:48 11/30/2010 11 30 2010 22 646 523166 4818844 184 40
6:00:49 12/23/2009 12 23 2009 6 646 524159 4818847 123 39
16:00:59 2/23/2011 2 23 2011 16 801 522695 4818842 185 40
8:00:23 12/23/2009 12 23 2009 8 646 524152 4818847 123 39
16:00:56 1/17/2013 1 17 2013 16 680 521541 4818839 188 40
18:00:53 2/26/2010 2 26 2010 18 644 523493 4818845 183 40
4:00:48 1/3/2014 1 3 2014 4 917 520878 4818837 189 40
16:00:53 3/29/2010 3 29 2010 16 640 525969 4818854 80 40
2:01:05 1/14/2011 1 14 2011 2 801 523813 4818846 182 40
18:00:56 1/5/2013 1 5 2013 18 680 520782 4818836 190 17
12:00:41 3/21/2010 3 21 2010 12 656 521152 4818838 189 40
8:00:54 1/14/2013 1 14 2013 8 665 521271 4818838 188 40
18:00:44 12/22/2010 12 22 2010 18 638 522607 4818843 185 40
18:00:54 3/8/2014 3 8 2014 18 679 521346 4818838 188 40
8:00:53 2/13/2009 2 13 2009 8 632 525387 4818853 81 40
12:00:53 4/22/2013 4 22 2013 12 658 522031 4818841 186 40
0:00:54 2/27/2010 2 27 2010 0 638 523275 4818845 183 40
6:00:24 4/6/2012 4 6 2012 6 676 526087 4818855 77 40
0:00:44 1/6/2013 1 6 2013 0 680 520719 4818837 190 17
8:00:56 4/3/2010 4 3 2010 8 644 525736 4818854 80 40
8:00:39 12/15/2011 12 15 2011 8 658 523349 4818845 183 40
8:00:55 3/23/2010 3 23 2010 8 642 524389 4818849 123 39
4:00:24 12/5/2012 12 5 2012 4 677 524178 4818848 123 39
0:00:21 12/20/2012 12 20 2012 0 677 523335 4818845 183 40
4:00:50 1/29/2009 1 29 2009 4 637 525261 4818853 81 40
4:00:30 1/28/2012 1 28 2012 4 663 523047 4818845 184 40
22:01:12 1/29/2010 1 29 2010 22 647 520774 4818837 190 17
2:00:54 2/11/2014 2 11 2014 2 918 523861 4818847 182 40
4:00:32 4/16/2011 4 16 2011 4 666 524903 4818851 79 40
16:00:47 3/7/2013 3 7 2013 16 679 524716 4818851 78 40
0:00:25 1/8/2014 1 8 2014 0 911 525008 4818852 79 40
6:00:45 1/15/2009 1 15 2009 6 635 522684 4818844 185 40
18:00:42 4/22/2009 4 22 2009 18 634 524177 4818849 123 39
4:00:47 1/6/2013 1 6 2013 4 680 520753 4818838 190 17
2:00:44 1/4/2013 1 4 2013 2 663 523388 4818846 183 40
22:00:56 12/22/2009 12 22 2009 22 638 522258 4818842 186 40
8:01:11 2/25/2014 2 25 2014 8 918 524517 4818850 78 40
0:00:53 1/7/2012 1 7 2012 0 663 524435 4818850 78 40
8:00:14 1/12/2012 1 12 2012 8 658 525654 4818855 80 40
4:00:51 2/11/2014 2 11 2014 4 918 523652 4818847 182 40
6:00:56 12/8/2010 12 8 2010 6 642 525499 4818854 81 40
2:00:53 2/19/2011 2 19 2011 2 639 523446 4818847 183 40
8:00:29 12/7/2010 12 7 2010 8 647 523772 4818848 182 40
20:00:54 2/20/2014 2 20 2014 20 917 522975 4818845 184 40
8:01:12 1/11/2011 1 11 2011 8 639 524420 4818851 78 40
22:00:17 1/13/2013 1 13 2013 22 671 521270 4818840 188 40
20:00:53 3/19/2014 3 19 2014 20 918 524740 4818852 78 40
4:00:58 2/18/2013 2 18 2013 4 666 523513 4818847 183 40
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0:00:53 4/4/2012 4 4 2012 0 665 521084 4818839 189 40
16:00:43 1/14/2011 1 14 2011 16 646 521787 4818842 187 40
22:01:41 2/3/2011 2 3 2011 22 655 523053 4818846 184 40
10:00:54 2/24/2010 2 24 2010 10 646 524835 4818853 79 40
10:00:42 1/29/2009 1 29 2009 10 633 524581 4818852 78 40
22:00:48 12/16/2010 12 16 2010 22 638 521700 4818842 187 40
10:00:49 2/23/2010 2 23 2010 10 646 526234 4818858 77 40
18:00:44 2/17/2014 2 17 2014 18 908 523187 4818847 184 40
4:00:53 4/28/2009 4 28 2009 4 640 525618 4818856 80 40
12:00:54 12/12/2012 12 12 2012 12 680 519600 4818836 191 40
18:00:54 1/13/2011 1 13 2011 18 801 523825 4818850 182 40
0:00:48 3/21/2009 3 21 2009 0 634 521836 4818843 187 40
18:00:20 2/3/2011 2 3 2011 18 655 523045 4818847 184 40
4:00:41 3/25/2010 3 25 2010 4 642 522686 4818846 185 40
2:00:42 4/13/2014 4 13 2014 2 916 525425 4818856 81 40
2:00:49 3/25/2010 3 25 2010 2 642 522687 4818846 185 40
22:00:48 4/3/2012 4 3 2012 22 665 521087 4818841 189 40
6:00:47 12/4/2011 12 4 2011 6 801 525297 4818855 81 40
16:00:54 3/26/2014 3 26 2014 16 679 521600 4818843 187 40
4:00:41 1/14/2011 1 14 2011 4 801 523807 4818850 182 40
8:00:47 4/2/2014 4 2 2014 8 909 522226 4818845 186 40
8:00:44 12/10/2011 12 10 2011 8 658 526429 4818860 76 40
18:00:43 5/2/2010 5 2 2010 18 646 521455 4818842 188 40
6:00:53 3/25/2010 3 25 2010 6 642 522686 4818846 185 40
22:00:52 12/20/2008 12 20 2008 22 633 525387 4818856 81 40
22:00:36 3/23/2009 3 23 2009 22 633 521486 4818843 188 40
18:01:39 4/2/2010 4 2 2010 18 746 525486 4818857 81 40
10:00:56 1/7/2012 1 7 2012 10 641 521690 4818843 187 40
10:00:41 3/14/2009 3 14 2009 10 643 521741 4818843 187 40
10:00:50 1/21/2011 1 21 2011 10 801 524233 4818852 123 39
6:00:53 1/6/2013 1 6 2013 6 680 520758 4818840 190 17
18:00:33 12/22/2009 12 22 2009 18 639 522117 4818845 186 40
22:00:50 3/23/2009 3 23 2009 22 647 522156 4818845 186 40
18:00:35 1/24/2014 1 24 2014 18 679 523032 4818848 184 40
16:00:54 2/20/2013 2 20 2013 16 666 525369 4818856 81 40
18:00:41 12/20/2008 12 20 2008 18 633 525388 4818857 81 40
0:01:11 2/11/2014 2 11 2014 0 918 523858 4818851 182 40
0:00:47 12/14/2013 12 14 2013 0 908 525400 4818857 81 40
20:00:55 3/14/2014 3 14 2014 20 916 526204 4818860 77 40
16:00:49 3/28/2010 3 28 2010 16 646 522061 4818845 186 40
4:00:56 2/16/2011 2 16 2011 4 801 523878 4818851 182 40
6:00:29 2/11/2014 2 11 2014 6 918 523653 4818850 182 40
2:00:16 2/3/2009 2 3 2009 2 633 524199 4818852 123 39
2:00:43 3/2/2011 3 2 2011 2 638 523500 4818850 183 40
18:00:42 3/30/2012 3 30 2012 18 678 526625 4818862 76 40
10:00:41 4/21/2011 4 21 2011 10 654 524437 4818853 78 40
6:00:37 11/25/2013 11 25 2013 6 914 522198 4818846 186 40
18:00:49 4/21/2010 4 21 2010 18 639 524539 4818854 78 40
18:01:04 2/11/2011 2 11 2011 18 642 523592 4818851 183 40
16:00:53 2/4/2010 2 4 2010 16 643 523558 4818851 183 40
10:00:50 4/6/2009 4 6 2009 10 639 521428 4818843 188 40
8:00:43 3/14/2014 3 14 2014 8 914 522238 4818846 186 40
16:00:44 12/20/2010 12 20 2010 16 801 523835 4818852 182 40
16:00:41 12/31/2010 12 31 2010 16 657 521824 4818845 187 40
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6:00:18 1/29/2009 1 29 2009 6 637 525259 4818857 81 40
18:00:49 4/14/2011 4 14 2011 18 650 525904 4818859 80 40
16:00:53 12/16/2010 12 16 2010 16 638 521725 4818845 187 40
8:00:47 12/8/2010 12 8 2010 8 642 525584 4818858 81 40
14:00:53 2/11/2013 2 11 2013 14 680 525919 4818859 80 40
10:00:41 4/7/2012 4 7 2012 10 675 526477 4818862 76 40
2:01:14 4/15/2013 4 15 2013 2 677 520873 4818842 189 40
12:01:12 4/23/2013 4 23 2013 12 677 521446 4818844 188 40
6:00:41 3/11/2010 3 11 2010 6 638 525373 4818858 81 40
0:00:33 1/4/2013 1 4 2013 0 663 523399 4818850 183 40
20:00:15 1/3/2013 1 3 2013 20 663 523387 4818850 183 40
8:00:56 3/31/2011 3 31 2011 8 667 524168 4818853 123 39
0:00:11 2/24/2010 2 24 2010 0 643 523439 4818851 183 40
8:00:53 3/6/2010 3 6 2010 8 643 524381 4818854 123 39
2:00:54 1/10/2011 1 10 2011 2 639 523790 4818852 182 40
8:00:38 1/22/2011 1 22 2011 8 650 524240 4818854 123 39
18:01:12 3/19/2009 3 19 2009 18 643 521483 4818844 188 40
22:00:49 1/3/2013 1 3 2013 22 663 523386 4818851 183 40
22:00:42 11/26/2010 11 26 2010 22 653 525995 4818860 80 40
6:00:24 1/10/2011 1 10 2011 6 639 523788 4818852 182 40
18:00:33 3/27/2009 3 27 2009 18 635 521749 4818846 187 40
6:00:54 2/27/2010 2 27 2010 6 638 525050 4818857 79 40
14:00:43 3/26/2009 3 26 2009 14 638 522243 4818847 186 40
10:00:43 4/1/2008 4 1 2008 10 632 521809 4818846 187 40
14:00:42 4/15/2011 4 15 2011 14 641 522232 4818847 186 40
22:00:56 3/6/2010 3 6 2010 22 647 524358 4818855 123 39
0:00:21 3/7/2010 3 7 2010 0 647 524364 4818855 123 39
10:00:33 11/5/2010 11 5 2010 10 639 523600 4818852 183 40
4:00:50 1/10/2011 1 10 2011 4 639 523787 4818853 182 40
0:00:50 12/1/2010 12 1 2010 0 646 523165 4818851 184 40
8:00:53 2/3/2010 2 3 2010 8 638 523128 4818851 184 40
16:00:55 12/27/2011 12 27 2011 16 650 523799 4818853 182 40
22:00:42 1/4/2014 1 4 2014 22 679 523148 4818851 184 40
14:00:24 4/25/2013 4 25 2013 14 671 521869 4818846 187 40
18:00:44 12/30/2013 12 30 2013 18 907 522567 4818849 185 40
2:00:55 4/11/2012 4 11 2012 2 673 523802 4818853 182 40
10:00:48 2/23/2010 2 23 2010 10 639 526216 4818862 77 40
8:00:41 1/28/2012 1 28 2012 8 663 523053 4818851 184 40
6:00:54 12/28/2012 12 28 2012 6 665 521870 4818847 187 40
8:00:23 3/27/2011 3 27 2011 8 660 524252 4818855 123 39
14:00:51 4/29/2011 4 29 2011 14 655 521876 4818847 187 40
22:00:41 2/13/2011 2 13 2011 22 639 524334 4818855 123 39
2:00:53 12/4/2012 12 4 2012 2 670 525067 4818858 79 40
8:00:54 12/21/2010 12 21 2010 8 801 523842 4818853 182 40
4:00:41 12/17/2013 12 17 2013 4 671 523851 4818854 182 40
22:00:42 12/14/2011 12 14 2011 22 659 524697 4818857 78 40
10:00:42 3/23/2010 3 23 2010 10 647 521599 4818846 187 40
4:00:24 3/12/2014 3 12 2014 4 908 526005 4818862 80 40
22:00:39 3/31/2014 3 31 2014 22 916 522125 4818848 186 40
2:00:48 4/16/2011 4 16 2011 2 666 524898 4818857 79 40
4:00:19 12/23/2009 12 23 2009 4 646 524151 4818855 123 39
22:00:42 12/25/2009 12 25 2009 22 640 521430 4818846 188 40
0:00:47 3/24/2009 3 24 2009 0 633 521470 4818846 188 40
18:00:39 3/5/2010 3 5 2010 18 640 526380 4818863 77 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:55 4/14/2010 4 14 2010 18 654 521341 4818846 188 40
16:00:25 3/27/2012 3 27 2012 16 666 522143 4818848 186 40
12:00:42 2/11/2009 2 11 2009 12 637 525376 4818860 81 40
8:00:42 4/3/2012 4 3 2012 8 666 526426 4818864 76 40
12:00:47 1/13/2012 1 13 2012 12 665 526213 4818863 77 40
18:00:27 3/8/2011 3 8 2011 18 650 523011 4818851 184 40
20:00:49 1/18/2014 1 18 2014 20 907 523376 4818853 183 40
2:00:41 2/16/2011 2 16 2011 2 801 523879 4818854 182 40
14:00:47 12/27/2011 12 27 2011 14 650 523800 4818854 182 40
14:00:56 3/1/2012 3 1 2012 14 663 523611 4818854 182 40
2:00:53 3/7/2010 3 7 2010 2 647 524358 4818856 123 39
14:01:12 2/4/2010 2 4 2010 14 643 523552 4818853 183 40
18:00:55 12/25/2009 12 25 2009 18 640 521431 4818846 188 40
18:00:56 4/10/2009 4 10 2009 18 644 525405 4818860 81 40
22:00:44 4/19/2011 4 19 2011 22 666 524862 4818858 79 40
10:00:44 4/10/2009 4 10 2009 10 634 522324 4818849 186 40
20:00:54 1/18/2014 1 18 2014 20 909 523299 4818853 183 40
8:00:56 4/2/2014 4 2 2014 8 908 522318 4818849 186 40
6:01:18 1/1/2014 1 1 2014 6 916 523347 4818853 183 40
4:00:53 3/9/2012 3 9 2012 4 666 523355 4818853 183 40
8:00:50 2/13/2014 2 13 2014 8 918 525938 4818863 80 40
2:00:48 12/31/2012 12 31 2012 2 665 522768 4818851 185 40
14:00:42 2/16/2009 2 16 2009 14 637 525823 4818862 80 40
2:00:49 5/3/2011 5 3 2011 2 666 524205 4818856 123 39
0:00:53 1/5/2014 1 5 2014 0 679 523150 4818853 184 40
18:00:50 1/13/2013 1 13 2013 18 671 521269 4818846 188 40
12:00:52 12/23/2009 12 23 2009 12 644 523496 4818854 183 40
10:00:43 12/31/2012 12 31 2012 10 658 523391 4818854 183 40
0:00:23 12/1/2010 12 1 2010 0 653 523142 4818853 184 40
6:00:55 2/27/2010 2 27 2010 6 639 525326 4818861 81 40
0:00:53 3/23/2010 3 23 2010 0 638 522066 4818849 186 40
18:00:54 11/24/2010 11 24 2010 18 651 524967 4818859 79 40
18:00:37 3/9/2010 3 9 2010 18 638 525997 4818863 80 40
6:00:14 4/2/2011 4 2 2011 6 666 522233 4818850 186 40
14:00:56 1/12/2014 1 12 2014 14 671 523819 4818855 182 40
4:00:48 3/23/2010 3 23 2010 4 654 522141 4818850 186 40
18:00:55 3/17/2008 3 17 2008 18 632 522844 4818852 184 40
8:00:49 12/6/2010 12 6 2010 8 641 522251 4818850 186 40
14:00:56 1/14/2009 1 14 2009 14 634 523856 4818856 182 40
16:01:22 1/22/2010 1 22 2010 16 642 524422 4818858 78 40
10:00:41 2/5/2009 2 5 2009 10 633 524884 4818860 79 40
14:00:49 12/31/2010 12 31 2010 14 639 522924 4818853 184 40
18:00:53 1/30/2011 1 30 2011 18 646 523833 4818856 182 40
8:00:55 1/1/2013 1 1 2013 8 675 523839 4818856 182 40
8:00:47 12/22/2010 12 22 2010 8 801 523188 4818854 184 40
22:00:53 3/22/2010 3 22 2010 22 638 522073 4818850 186 40
6:00:51 3/2/2011 3 2 2011 6 650 523398 4818855 183 40
8:00:27 3/21/2011 3 21 2011 8 659 522155 4818850 186 40
14:00:15 2/25/2010 2 25 2010 14 646 525328 4818862 81 40
14:00:54 3/30/2012 3 30 2012 14 678 526514 4818866 76 40
18:00:57 12/6/2010 12 6 2010 18 650 523158 4818854 184 40
20:00:56 1/23/2014 1 23 2014 20 909 523775 4818856 182 40
10:00:54 2/23/2010 2 23 2010 10 640 526004 4818864 80 40
14:00:44 12/31/2012 12 31 2012 14 658 523399 4818855 183 40
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16:00:39 4/15/2008 4 15 2008 16 636 521964 4818850 187 40
12:00:20 4/1/2011 4 1 2011 12 658 521897 4818850 187 40
6:00:50 4/20/2014 4 20 2014 6 909 522354 4818852 186 40
4:01:14 1/15/2009 1 15 2009 4 635 522685 4818853 185 40
8:00:53 1/13/2012 1 13 2012 8 665 525810 4818864 80 40
8:00:54 11/28/2010 11 28 2010 8 647 523414 4818855 183 40
16:00:42 1/29/2014 1 29 2014 16 908 522911 4818854 184 40
16:01:24 3/23/2010 3 23 2010 16 654 521774 4818850 187 40
16:00:21 12/31/2012 12 31 2012 16 658 523407 4818855 183 40
16:00:54 12/26/2010 12 26 2010 16 638 523556 4818856 183 40
14:00:26 1/28/2012 1 28 2012 14 663 523212 4818855 183 40
16:00:44 4/5/2011 4 5 2011 16 666 526072 4818865 77 40
6:01:03 1/28/2010 1 28 2010 6 641 520803 4818847 189 40
0:00:32 12/19/2012 12 19 2012 0 677 524145 4818858 123 39
0:00:41 2/3/2012 2 3 2012 0 663 523223 4818855 183 40
12:00:42 12/31/2012 12 31 2012 12 658 523399 4818856 183 40
6:00:47 3/23/2010 3 23 2010 6 654 522136 4818851 186 40
6:00:23 3/12/2014 3 12 2014 6 908 525999 4818865 80 40
18:00:56 3/25/2010 3 25 2010 18 801 524425 4818859 78 40
14:00:43 1/3/2009 1 3 2009 14 633 524343 4818859 123 39
10:01:04 4/10/2013 4 10 2013 10 677 522164 4818851 186 40
18:00:57 2/3/2010 2 3 2010 18 643 523931 4818858 182 40
18:00:44 1/14/2011 1 14 2011 18 647 523177 4818855 184 40
14:00:25 3/23/2013 3 23 2013 14 677 521519 4818850 188 40
8:00:47 2/8/2011 2 8 2011 8 642 525555 4818864 81 40
8:00:53 3/11/2009 3 11 2009 8 633 523785 4818857 182 40
18:00:54 12/31/2012 12 31 2012 18 665 521855 4818851 187 40
16:00:20 3/12/2013 3 12 2013 16 658 521432 4818850 188 40
14:00:47 2/15/2014 2 15 2014 14 907 525986 4818866 80 40
18:00:56 12/25/2013 12 25 2013 18 671 521073 4818848 189 40
2:00:50 2/4/2010 2 4 2010 2 640 523949 4818858 182 40
2:00:47 3/21/2010 3 21 2010 2 656 521345 4818849 188 40
16:00:53 2/25/2013 2 25 2013 16 677 521277 4818849 188 40
4:00:36 3/13/2014 3 13 2014 4 907 521887 4818851 187 40
6:00:49 4/11/2009 4 11 2009 6 640 521944 4818851 187 40
18:00:18 1/20/2010 1 20 2010 18 643 523914 4818858 182 40
4:00:48 4/20/2011 4 20 2011 4 669 525339 4818863 81 40
12:00:42 1/14/2009 1 14 2009 12 634 523860 4818858 182 40
22:00:56 2/24/2013 2 24 2013 22 666 523122 4818856 184 40
16:01:24 4/12/2009 4 12 2009 16 641 521244 4818849 188 40
16:00:48 3/25/2014 3 25 2014 16 917 521908 4818852 187 40
2:00:42 1/5/2014 1 5 2014 2 908 523157 4818856 184 40
12:00:41 2/12/2010 2 12 2010 12 646 524319 4818860 123 39
18:00:54 12/30/2010 12 30 2010 18 801 523570 4818857 183 40
0:00:56 1/5/2014 1 5 2014 0 908 523154 4818856 184 40
18:00:53 3/28/2011 3 28 2011 18 660 525618 4818865 80 40
10:00:47 2/5/2010 2 5 2010 10 633 523567 4818857 183 40
22:00:53 12/28/2009 12 28 2009 22 641 520915 4818849 189 40
10:00:54 12/31/2010 12 31 2010 10 642 525239 4818863 81 40
16:00:32 12/29/2013 12 29 2013 16 907 521367 4818850 188 40
10:00:42 3/8/2010 3 8 2010 10 646 521517 4818851 188 40
12:00:37 1/29/2010 1 29 2010 12 638 521446 4818850 188 40
18:00:54 1/7/2011 1 7 2011 18 650 522155 4818853 186 40
4:00:41 4/20/2011 4 20 2011 4 650 525361 4818864 81 40
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18:00:56 2/18/2011 2 18 2011 18 642 523786 4818858 182 40
18:00:47 1/30/2011 1 30 2011 18 646 523832 4818859 182 40
2:00:54 3/13/2014 3 13 2014 2 907 521883 4818852 187 40
2:00:50 3/2/2011 3 2 2011 2 650 523397 4818857 183 40
12:00:48 2/2/2009 2 2 2009 12 637 524251 4818860 123 39
18:01:12 3/23/2010 3 23 2010 18 657 521175 4818850 189 40
0:00:41 2/28/2010 2 28 2010 0 646 524865 4818863 79 40
0:00:35 3/9/2010 3 9 2010 0 639 525749 4818866 80 40
6:00:54 1/22/2011 1 22 2011 6 801 524173 4818860 123 39
2:00:48 5/3/2011 5 3 2011 2 658 525345 4818865 81 40
2:00:28 4/24/2008 4 24 2008 2 634 520784 4818849 190 17
4:00:56 3/11/2010 3 11 2010 4 638 525373 4818865 81 40
18:00:33 12/28/2009 12 28 2009 18 641 520900 4818850 189 40
14:00:43 4/17/2008 4 17 2008 14 633 521436 4818851 188 40
0:00:53 4/10/2010 4 10 2010 0 639 526546 4818870 76 40
4:00:49 1/21/2010 1 21 2010 4 633 520838 4818850 189 40
8:00:56 2/13/2010 2 13 2010 8 633 524257 4818861 123 39
12:00:25 12/24/2009 12 24 2009 12 641 521883 4818853 187 40
8:00:33 3/4/2010 3 4 2010 8 639 524645 4818863 78 40
6:00:54 12/14/2012 12 14 2012 6 680 523211 4818858 183 40
4:00:37 3/26/2013 3 26 2013 4 663 525771 4818867 80 40
16:00:55 1/10/2013 1 10 2013 16 675 523867 4818860 182 40
4:00:20 3/15/2009 3 15 2009 4 633 523005 4818857 184 40
22:00:54 1/13/2011 1 13 2011 22 801 523822 4818860 182 40
2:01:46 1/24/2014 1 24 2014 2 909 523723 4818860 182 40
20:00:31 2/24/2013 2 24 2013 20 666 523166 4818858 184 40
22:00:54 11/30/2010 11 30 2010 22 638 523130 4818858 184 40
16:00:53 4/2/2008 4 2 2008 16 637 523574 4818859 183 40
4:00:52 2/27/2010 2 27 2010 4 638 525065 4818865 79 40
4:00:58 2/22/2014 2 22 2014 4 908 523530 4818859 183 40
4:00:55 1/24/2014 1 24 2014 4 909 523724 4818860 182 40
18:00:57 12/23/2009 12 23 2009 18 647 521447 4818852 188 40
6:00:54 4/1/2014 4 1 2014 6 916 522089 4818854 186 40
10:00:54 11/21/2010 11 21 2010 10 651 524171 4818861 123 39
2:00:53 3/26/2013 3 26 2013 2 663 525773 4818867 80 40
4:00:42 12/19/2009 12 19 2009 4 644 525473 4818866 81 40
2:02:16 2/18/2014 2 18 2014 2 908 523117 4818858 184 40
0:00:51 3/14/2009 3 14 2009 0 644 523160 4818858 184 40
6:01:11 2/26/2014 2 26 2014 6 908 525862 4818868 80 40
18:00:54 4/1/2012 4 1 2012 18 666 525721 4818867 80 40
12:00:41 12/23/2009 12 23 2009 12 646 523553 4818860 183 40
0:00:48 2/10/2011 2 10 2011 0 801 523073 4818858 184 40
12:00:23 1/21/2012 1 21 2012 12 663 523299 4818859 183 40
4:00:53 3/2/2013 3 2 2013 4 665 524334 4818862 123 39
18:00:53 4/29/2009 4 29 2009 18 644 524456 4818863 78 40
4:00:53 11/25/2010 11 25 2010 4 651 525296 4818866 81 40
18:00:52 12/25/2009 12 25 2009 18 639 521446 4818853 188 40
6:00:26 4/20/2011 4 20 2011 6 650 525356 4818866 81 40
16:00:54 4/5/2009 4 5 2009 16 643 521317 4818852 188 40
6:00:52 4/20/2011 4 20 2011 6 669 525340 4818866 81 40
16:00:54 1/2/2014 1 2 2014 16 679 521722 4818854 187 40
4:00:55 2/12/2013 2 12 2013 4 675 523835 4818861 182 40
4:00:43 4/2/2011 4 2 2011 4 664 521928 4818855 187 40
0:00:54 2/4/2010 2 4 2010 0 640 523748 4818861 182 40
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12:00:48 1/21/2011 1 21 2011 12 801 524019 4818862 123 39
6:00:56 3/13/2014 3 13 2014 6 907 521883 4818854 187 40
2:00:27 1/21/2010 1 21 2010 2 633 520830 4818851 189 40
16:00:53 12/30/2012 12 30 2012 16 675 523974 4818862 182 40
22:00:47 2/9/2011 2 9 2011 22 801 523073 4818859 184 40
10:00:47 12/23/2010 12 23 2010 10 647 522305 4818856 186 40
14:00:47 1/21/2012 1 21 2012 14 663 523226 4818859 183 40
16:00:55 1/20/2013 1 20 2013 16 679 521941 4818855 187 40
16:00:29 12/23/2010 12 23 2010 16 650 523246 4818859 183 40
14:00:12 1/12/2009 1 12 2009 14 635 523791 4818861 182 40
12:00:28 1/17/2010 1 17 2010 12 642 522077 4818856 186 40
14:00:42 12/30/2012 12 30 2012 14 675 523976 4818862 182 40
2:00:53 2/10/2011 2 10 2011 2 801 523071 4818859 184 40
22:01:18 12/4/2012 12 4 2012 22 675 524171 4818863 123 39
4:00:41 3/2/2011 3 2 2011 4 650 523399 4818860 183 40
16:00:36 4/29/2011 4 29 2011 16 665 521403 4818854 188 40
18:00:55 3/12/2011 3 12 2011 18 650 522335 4818857 186 40
14:00:42 1/20/2011 1 20 2011 14 642 524520 4818864 78 40
14:00:13 1/11/2012 1 11 2012 14 663 523896 4818862 182 40
2:00:48 1/6/2013 1 6 2013 2 680 520772 4818852 190 17
14:00:49 12/25/2010 12 25 2010 14 638 523101 4818859 184 40
10:00:53 1/10/2009 1 10 2009 10 635 523554 4818861 183 40
2:00:54 12/24/2010 12 24 2010 2 801 523129 4818860 184 40
22:00:26 1/23/2014 1 23 2014 22 909 523768 4818862 182 40
0:00:24 12/20/2009 12 20 2009 0 639 523000 4818859 184 40
8:00:47 3/18/2008 3 18 2008 8 631 523893 4818862 182 40
4:00:51 3/7/2010 3 7 2010 4 647 524357 4818864 123 39
4:00:32 12/19/2013 12 19 2013 4 909 524938 4818866 79 40
4:00:52 12/30/2012 12 30 2012 4 675 524015 4818863 123 39
16:00:47 4/14/2009 4 14 2009 16 641 524007 4818863 182 40
14:00:49 1/17/2010 1 17 2010 14 642 522083 4818856 186 40
4:01:26 3/11/2014 3 11 2014 4 913 526603 4818873 76 40
18:00:42 4/16/2008 4 16 2008 18 635 521008 4818853 189 40
8:01:24 4/15/2009 4 15 2009 8 639 523863 4818863 182 40
12:00:48 12/27/2011 12 27 2011 12 650 523886 4818863 182 40
22:00:53 4/14/2010 4 14 2010 22 640 525420 4818868 81 40
4:00:55 1/31/2011 1 31 2011 4 646 524984 4818867 79 40
20:02:36 1/4/2014 1 4 2014 20 679 523151 4818860 184 40
4:00:23 4/11/2009 4 11 2009 4 640 521939 4818856 187 40
22:00:20 3/31/2008 3 31 2008 22 635 523146 4818860 184 40
12:00:24 3/1/2012 3 1 2012 12 665 522089 4818857 186 40
6:00:53 1/31/2011 1 31 2011 6 646 524984 4818867 79 40
14:00:54 2/20/2013 2 20 2013 14 666 525706 4818870 80 40
8:00:47 4/12/2013 4 12 2013 8 679 521748 4818856 187 40
18:00:42 12/22/2009 12 22 2009 18 638 522262 4818857 186 40
0:00:53 3/31/2014 3 31 2014 0 918 522997 4818860 184 40
0:00:29 2/11/2012 2 11 2012 0 665 525310 4818868 81 40
18:00:55 3/24/2011 3 24 2011 18 666 524934 4818867 79 40
18:00:40 2/9/2011 2 9 2011 18 801 523082 4818860 184 40
14:00:21 4/19/2011 4 19 2011 14 659 522223 4818857 186 40
18:00:23 3/28/2010 3 28 2010 18 646 522071 4818857 186 40
4:00:41 2/26/2014 2 26 2014 4 908 525860 4818870 80 40
10:00:54 3/23/2010 3 23 2010 10 646 521811 4818856 187 40
10:00:49 12/24/2009 12 24 2009 10 641 521885 4818856 187 40
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6:00:54 3/7/2010 3 7 2010 6 647 524355 4818865 123 39
4:01:12 2/16/2012 2 16 2012 4 663 525336 4818869 81 40
20:01:42 3/19/2013      3       19      2013    20      658     521016  4818854 189     40
16:00:49        3/24/2014       3       24      2014    16      917     522163  4818857 186     40
2:00:48 1/26/2014       1       26      2014    2       908     523402  4818862 183     40
8:01:12 3/26/2014       3       26      2014    8       917     521902  4818857 187     40
2:00:47 4/5/2012        4       5       2012    2       663     520983  4818854 189     40
6:00:23 2/16/2011       2       16      2011    6       801     523886  4818863 182     40
0:00:32 3/7/2010        3       7       2010    0       643     524607  4818866 78      40
0:00:20 2/25/2013       2       25      2013    0       666     523123  4818861 184     40
0:00:26 12/31/2012      12      31      2012    0       665     522745  4818860 185     40
4:00:54 1/1/2014        1       1       2014    4       916     523310  4818862 183     40
18:00:49        4/2/2011        4       2       2011    18      668     525870  4818871 80      40
14:00:25        12/31/2012      12      31      2012    14      675     523980  4818864 182     40
18:01:12        4/24/2009       4       24      2009    18      642     526545  4818874 76      40
0:01:42 4/1/2014        4       1       2014    0       916     522119  4818858 186     40
4:00:44 12/19/2009      12      19      2009    4       646     524799  4818867 78      40
12:00:52        3/6/2009        3       6       2009    12      637     524890  4818868 79      40
12:00:57        1/13/2013       1       13      2013    12      679     523126  4818862 184     40
6:00:43 1/2/2014        1       2       2014    6       908     523293  4818862 183     40
2:00:42 12/10/2011      12      10      2011    2       658     524331  4818866 123     39
14:00:53        3/1/2012        3       1       2012    14      665     522087  4818858 186     40
4:00:48 2/18/2014       2       18      2014    4       908     523118  4818862 184     40
6:01:12 2/12/2013       2       12      2013    6       675     523842  4818864 182     40
8:00:54 2/12/2013       2       12      2013    8       675     523844  4818864 182     40
14:00:54        2/2/2011        2       2       2011    14      638     522126  4818858 186     40
14:00:59        2/23/2014       2       23      2014    14      907     523717  4818864 182     40
4:00:44 4/9/2012        4       9       2012    4       670     524359  4818866 123     39
18:00:56        1/7/2011        1       7       2011    18      650     522225  4818859 186     40
4:00:56 4/24/2008       4       24      2008    4       634     520808  4818854 189     40
20:00:30        2/17/2014       2       17      2014    20      908     523121  4818862 184     40
18:00:43        3/31/2011       3       31      2011    18      668     524561  4818867 78      40
18:00:53        1/24/2010       1       24      2010    18      643     524018  4818865 123     39
18:00:54        12/25/2013      12      25      2013    18      917     521283  4818856 188     40
16:00:49        2/5/2011        2       5       2011    16      801     523936  4818865 182     40
18:00:26        3/17/2009       3       17      2009    18      645     523377  4818863 183     40
0:00:28 1/26/2014       1       26      2014    0       908     523407  4818863 183     40
6:00:23 4/24/2008       4       24      2008    6       634     520821  4818855 189     40
16:00:19        12/26/2008      12      26      2008    16      633     523974  4818865 182     40
4:00:42 12/9/2012       12      9       2012    4       670     524208  4818866 123     39
18:00:52        12/31/2012      12      31      2012    18      677     521151  4818856 189     40
18:00:23        3/25/2014       3       25      2014    18      917     521920  4818858 187     40
8:00:54 12/30/2012      12      30      2012    8       675     523988  4818865 182     40
6:00:47 4/9/2012        4       9       2012    6       670     524357  4818867 123     39
4:00:35 2/17/2011       2       17      2011    4       639     524038  4818866 123     39
18:00:27        4/1/2011        4       1       2011    18      658     521794  4818858 187     40
6:00:49 3/29/2011       3       29      2011    6       659     524674  4818868 78      40
18:00:56        11/27/2010      11      27      2010    18      654     521438  4818857 188     40
18:00:42        3/22/2013       3       22      2013    18      679     520872  4818855 189     40
16:00:41        3/4/2012        3       4       2012    16      666     523541  4818864 183     40
8:00:56 12/16/2011      12      16      2011    8       650     524357  4818867 123     39
22:00:47        1/4/2014        1       4       2014    22      908     523159  4818863 184     40
18:00:44        1/4/2014        1       4       2014    18      908     523150  4818863 184     40
2:00:54 3/18/2010       3       18      2010    2       655     521450  4818857 188     40
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8:00:47 3/18/2008       3       18      2008    8       632     523776  4818865 182     40
6:00:49 2/22/2014       2       22      2014    6       907     523535  4818864 183     40
2:00:53 3/11/2010       3       11      2010    2       639     525663  4818872 80      40
10:00:47        2/1/2013        2       1       2013    10      663     524152  4818867 123     39
2:00:33 1/19/2014       1       19      2014    2       907     524019  4818866 123     39
4:00:55 3/14/2009       3       14      2009    4       644     523165  4818863 184     40
18:00:58        3/22/2008       3       22      2008    18      634     523123  4818863 184     40
8:00:44 4/12/2011       4       12      2011    8       665     522200  4818860 186     40
12:00:55        12/29/2012      12      29      2012    12      658     523143  4818863 184     40
10:00:21        12/29/2012      12      29      2012    10      658     523146  4818863 184     40
22:00:53        2/17/2014       2       17      2014    22      908     523121  4818863 184     40
18:00:47        3/29/2008       3       29      2008    18      633     523506  4818865 183     40
16:00:24        4/7/2012        4       7       2012    16      673     525999  4818874 80      40
8:00:42 3/31/2011       3       31      2011    8       662     524131  4818867 123     39
16:00:42        1/5/2012        1       5       2012    16      663     521408  4818858 188     40
0:00:47 4/21/2011       4       21      2011    0       666     525886  4818874 80      40
8:00:30 2/3/2011        2       3       2011    8       638     522103  4818860 186     40
18:00:36        2/9/2011        2       9       2011    18      801     523069  4818863 184     40
2:00:48 2/25/2013       2       25      2013    2       666     523123  4818864 184     40
4:00:42 12/4/2012       12      4       2012    4       670     524938  4818870 79      40
18:00:48 1/15/2011 1 15 2011 18 638 523561 4818865 183 40
4:00:48 12/26/2010 12 26 2010 4 646 522888 4818863 184 40
8:00:31 4/10/2008 4 10 2008 8 632 521968 4818860 187 40
6:00:48 12/23/2009 12 23 2009 6 639 522202 4818861 186 40
12:00:53 2/6/2013 2 6 2013 12 663 524953 4818870 79 40
14:00:48 2/3/2009 2 3 2009 14 637 524724 4818870 78 40
18:00:28 3/27/2014 3 27 2014 18 907 525901 4818874 80 40
16:00:54 2/23/2010 2 23 2010 16 640 525771 4818874 80 40
16:00:49 12/31/2010 12 31 2010 16 638 522858 4818863 184 40
4:01:12 2/25/2013 2 25 2013 4 666 523110 4818864 184 40
4:00:51 2/27/2010 2 27 2010 4 647 525130 4818871 79 40
6:00:42 2/25/2013 2 25 2013 6 666 523110 4818864 184 40
6:00:47 2/3/2010 2 3 2010 6 638 523108 4818864 184 40
14:00:48 12/18/2010 12 18 2010 14 639 527218 4818880 74 40
18:00:54 5/4/2011 5 4 2011 18 665 521318 4818858 188 40
4:00:49 12/23/2009 12 23 2009 4 639 522198 4818861 186 40
10:00:55 12/17/2011 12 17 2011 10 650 523951 4818867 182 40
10:00:41 1/21/2012 1 21 2012 10 663 523301 4818865 183 40
12:00:42 3/16/2010 3 16 2010 12 647 521857 4818860 187 40
4:00:53 1/19/2014 1 19 2014 4 907 524022 4818868 123 39
12:00:53 2/9/2014 2 9 2014 12 908 524457 4818869 78 40
12:00:48 12/24/2009 12 24 2009 12 643 521892 4818860 187 40
6:00:50 12/19/2013 12 19 2013 6 909 524942 4818871 79 40
0:00:22 1/4/2014 1 4 2014 0 671 521381 4818859 188 40
12:00:52 2/9/2010 2 9 2010 12 638 522429 4818862 185 40
2:00:54 4/3/2014 4 3 2014 2 918 524670 4818870 78 40
10:00:47 2/25/2009 2 25 2009 10 637 525641 4818874 80 40
0:00:57 4/8/2012 4 8 2012 0 666 525599 4818874 81 40
18:00:44 12/6/2010 12 6 2010 18 639 525401 4818873 81 40
0:00:42 4/4/2012 4 4 2012 0 672 524897 4818871 79 40
2:00:50 12/9/2013 12 9 2013 2 917 523342 4818866 183 40
8:00:54 3/24/2009 3 24 2009 8 634 522336 4818862 186 40
6:00:53 3/9/2014 3 9 2014 6 917 524609 4818870 78 40
0:00:56 1/17/2014 1 17 2014 0 907 523916 4818868 182 40
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6:00:18 2/13/2009 2 13 2009 6 632 525378 4818873 81 40
0:00:48 12/24/2010 12 24 2010 0 801 523125 4818865 184 40
12:00:21 1/4/2014 1 4 2014 12 908 523363 4818866 183 40
16:00:39 11/24/2010 11 24 2010 16 650 521436 4818860 188 40
6:00:54 12/29/2013 12 29 2013 6 908 521894 4818861 187 40
4:00:35 2/22/2014 2 22 2014 4 907 523519 4818867 183 40
18:00:14 12/26/2008 12 26 2008 18 633 523986 4818868 182 40
22:00:50 3/6/2010 3 6 2010 22 643 524603 4818871 78 40
14:00:42 2/5/2013 2 5 2013 14 663 524835 4818872 79 40
22:00:53 4/7/2012 4 7 2012 22 666 525599 4818874 81 40
18:00:42 12/29/2012 12 29 2012 18 658 523076 4818865 184 40
10:00:53 1/13/2013 1 13 2013 10 679 523124 4818866 184 40
14:00:55 3/21/2008 3 21 2008 14 631 523127 4818866 184 40
14:00:47 3/9/2011 3 9 2011 14 650 523608 4818867 183 40
18:00:50 2/25/2011 2 25 2011 18 642 525367 4818874 81 40
6:00:44 2/22/2014 2 22 2014 6 908 523549 4818867 183 40
18:00:23 4/9/2011 4 9 2011 18 664 521307 4818860 188 40
2:00:42 12/30/2012 12 30 2012 2 658 523129 4818866 184 40
8:00:54 4/10/2013 4 10 2013 8 677 522225 4818863 186 40
10:00:54 1/12/2011 1 12 2011 10 641 522264 4818863 186 40
0:00:44 1/24/2014 1 24 2014 0 909 523751 4818868 182 40
12:00:47 3/17/2008 3 17 2008 12 631 524110 4818870 123 39
10:00:59 1/13/2014 1 13 2014 10 909 523511 4818867 183 40
8:01:12 2/24/2010 2 24 2010 8 640 523774 4818868 182 40
10:00:54 1/29/2010 1 29 2010 10 638 521438 4818861 188 40
8:00:41 2/1/2013 2 1 2013 8 679 523826 4818869 182 40
2:00:55 4/29/2008 4 29 2008 2 636 524199 4818870 123 39
4:00:56 4/2/2011 4 2 2011 4 666 522244 4818863 186 40
16:00:55 2/16/2011 2 16 2011 16 642 524703 4818872 78 40
16:00:47 4/13/2012 4 13 2012 16 665 522016 4818863 186 40
16:00:55 2/9/2010 2 9 2010 16 638 522416 4818864 185 40
0:00:26 2/18/2014 2 18 2014 0 908 523117 4818867 184 40
12:00:49 2/14/2009 2 14 2009 12 637 524118 4818870 123 39
20:00:41 3/25/2014 3 25 2014 20 679 521013 4818860 189 40
8:00:40 2/26/2011 2 26 2011 8 646 524208 4818871 123 39
14:00:55 12/17/2011 12 17 2011 14 650 523951 4818870 182 40
4:00:30 3/9/2012 3 9 2012 4 663 523300 4818867 183 40
0:00:43 1/10/2011 1 10 2011 0 639 523655 4818869 182 40
6:01:12 12/30/2012 12 30 2012 6 675 523989 4818870 182 40
16:00:50 4/18/2011 4 18 2011 16 667 522271 4818864 186 40
6:00:24 4/20/2011 4 20 2011 6 658 524946 4818874 79 40
12:00:56 2/23/2010 2 23 2010 12 640 525782 4818877 80 40
18:00:42 4/17/2011 4 17 2011 18 662 524910 4818874 79 40
16:00:48 3/3/2012 3 3 2012 16 666 523053 4818867 184 40
18:00:55 1/11/2011 1 11 2011 18 638 522931 4818867 184 40
4:00:54 3/22/2011 3 22 2011 4 667 525038 4818874 79 40
4:00:26 4/20/2011 4 20 2011 4 658 524945 4818874 79 40
8:00:50 3/11/2011 3 11 2011 8 650 522319 4818865 186 40
16:00:11 4/29/2011 4 29 2011 16 655 521854 4818863 187 40
14:01:23 3/12/2014 3 12 2014 14 914 521689 4818863 187 40
20:00:53 1/4/2014 1 4 2014 20 908 523156 4818868 184 40
10:00:42 4/6/2009 4 6 2009 10 646 521369 4818862 188 40
16:00:47 2/17/2014 2 17 2014 16 914 521594 4818863 188 40
12:00:23 12/28/2008 12 28 2008 12 637 524041 4818871 123 39
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6:00:54 1/18/2013 1 18 2013 6 680 521301 4818862 188 40
18:00:56 3/31/2008 3 31 2008 18 635 523143 4818868 184 40
18:00:55 12/7/2010 12 7 2010 18 650 524690 4818874 78 40
22:00:36 1/16/2014 1 16 2014 22 907 523944 4818871 182 40
20:00:55 3/17/2014 3 17 2014 20 908 523291 4818869 183 40
22:00:42 1/7/2010 1 7 2010 22 638 521466 4818863 188 40
12:00:54 4/28/2011 4 28 2011 12 664 522009 4818865 186 40
16:00:47 12/17/2011 12 17 2011 16 650 523947 4818871 182 40
6:00:20 4/3/2014 4 3 2014 6 918 524669 4818874 78 40
14:00:43 4/5/2012 4 5 2012 14 658 521772 4818864 187 40
16:00:48 3/21/2008 3 21 2008 16 631 523131 4818869 184 40
4:00:50 3/23/2014 3 23 2014 4 917 521479 4818863 188 40
4:00:58 4/3/2014 4 3 2014 4 918 524669 4818874 78 40
6:00:54 3/23/2014 3 23 2014 6 917 521473 4818863 188 40
8:00:53 2/16/2011 2 16 2011 8 638 523361 4818870 183 40
16:00:48 3/8/2012 3 8 2012 16 666 523240 4818869 183 40
18:00:53 11/24/2010 11 24 2010 18 642 524987 4818876 79 40
20:00:43 12/19/2013 12 19 2013 20 908 522771 4818868 185 40
10:00:41 4/18/2011 4 18 2011 10 641 521066 4818862 189 40
18:00:49 4/1/2011 4 1 2011 18 658 521806 4818865 187 40
14:00:44 12/25/2013 12 25 2013 14 909 522413 4818867 185 40
8:00:47 1/5/2014 1 5 2014 8 908 523148 4818870 184 40
18:01:11 2/27/2010 2 27 2010 18 647 524831 4818876 79 40
12:00:56 12/31/2012 12 31 2012 12 675 523985 4818873 182 40
8:00:41 3/13/2009 3 13 2009 8 642 523733 4818872 182 40
4:00:35 1/19/2011 1 19 2011 4 647 522849 4818869 184 40
18:00:21 4/6/2011 4 6 2011 18 658 525488 4818878 81 40
2:00:51 3/23/2014 3 23 2014 2 917 521458 4818864 188 40
20:00:55 2/23/2014 2 23 2014 20 918 523922 4818873 182 40
18:00:42 3/31/2012 3 31 2012 18 671 522088 4818866 186 40
4:00:41 3/28/2012 3 28 2012 4 658 521035 4818863 189 40
10:00:56 12/28/2008 12 28 2008 10 637 524040 4818873 123 39
18:00:42 2/24/2013 2 24 2013 18 663 523577 4818872 183 40
18:00:54 12/5/2011 12 5 2011 18 801 524507 4818875 78 40
14:01:35 2/9/2010 2 9 2010 14 638 522421 4818868 185 40
2:00:53 11/21/2010 11 21 2010 2 651 525342 4818878 81 40
18:00:53 3/31/2008 3 31 2008 18 635 523143 4818870 184 40
0:00:54 2/27/2010 2 27 2010 0 639 523193 4818870 184 40
18:00:54 3/18/2009 3 18 2009 18 634 522295 4818867 186 40
22:00:55 4/3/2012 4 3 2012 22 672 524856 4818876 79 40
14:00:53 5/1/2008 5 1 2008 14 634 522290 4818868 186 40
18:00:48 1/15/2011 1 15 2011 18 642 523381 4818871 183 40
6:00:54 3/26/2014 3 26 2014 6 917 521895 4818866 187 40
8:00:47 4/14/2011 4 14 2011 8 669 524317 4818875 123 39
22:00:42 4/9/2009 4 9 2009 22 635 521797 4818866 187 40
6:00:47 1/15/2011 1 15 2011 6 638 522006 4818867 186 40
16:00:54 12/22/2010 12 22 2010 16 638 522549 4818869 185 40
0:00:47 2/12/2013 2 12 2013 0 663 523105 4818871 184 40
6:00:36 1/19/2014 1 19 2014 6 907 523954 4818874 182 40
18:00:56 12/30/2008 12 30 2008 18 634 523566 4818872 183 40
6:00:51 12/9/2012 12 9 2012 6 670 524709 4818877 78 40
6:00:53 1/5/2014 1 5 2014 6 908 523143 4818871 184 40
22:00:47 3/23/2009 3 23 2009 22 642 522219 4818868 186 40
6:00:54 3/26/2013 3 26 2013 6 663 525776 4818881 80 40
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16:00:52 3/30/2011 3 30 2011 16 664 524195 4818875 123 39
10:00:23 1/1/2011 1 1 2011 10 650 523432 4818872 183 40
18:00:47 4/8/2012 4 8 2012 18 670 524385 4818876 123 39
14:00:20 3/11/2009 3 11 2009 14 633 523350 4818872 183 40
16:01:23 2/15/2011 2 15 2011 16 639 526029 4818882 77 40
10:00:53 2/2/2010 2 2 2010 10 638 523384 4818872 183 40
14:00:54 4/20/2008 4 20 2008 14 631 524888 4818878 79 40
12:00:23 4/20/2014 4 20 2014 12 914 521907 4818867 187 40
20:00:46 3/19/2013 3 19 2013 20 663 521012 4818864 189 40
12:00:11 4/17/2008 4 17 2008 12 633 521416 4818866 188 40
14:00:23 1/17/2013 1 17 2013 14 680 521602 4818866 187 40
10:00:53 2/2/2009 2 2 2009 10 633 524281 4818876 123 39
12:00:44 4/19/2011 4 19 2011 12 659 522216 4818869 186 40
6:00:47 3/17/2010 3 17 2010 6 640 521911 4818868 187 40
16:00:41 4/5/2012 4 5 2012 16 658 521773 4818867 187 40
10:00:34 1/3/2010 1 3 2010 10 641 523875 4818874 182 40
10:00:56 1/4/2014 1 4 2014 10 908 523366 4818873 183 40
22:00:23 12/26/2008 12 26 2008 22 633 523960 4818875 182 40
18:00:47 3/12/2014 3 12 2014 18 907 521691 4818867 187 40
16:00:42 4/17/2008 4 17 2008 16 633 521372 4818866 188 40
22:00:47 12/25/2009 12 25 2009 22 639 521412 4818866 188 40
10:00:23 2/4/2009 2 4 2009 10 637 524427 4818877 78 40
10:00:43 1/12/2014 1 12 2014 10 671 523485 4818873 183 40
18:00:51 1/29/2010 1 29 2010 18 641 520811 4818864 189 40
16:00:42 12/25/2009 12 25 2009 16 643 521601 4818867 187 40
16:00:47 3/24/2008 3 24 2008 16 635 523311 4818873 183 40
6:00:55 12/28/2012 12 28 2012 6 663 521907 4818868 187 40
2:00:34 3/14/2009 3 14 2009 2 644 523093 4818872 184 40
4:00:53 12/20/2012 12 20 2012 4 677 523361 4818873 183 40
4:00:22 12/31/2009 12 31 2009 4 643 524167 4818876 123 39
18:01:15 1/26/2011 1 26 2011 18 638 522816 4818871 184 40
6:00:43 1/4/2013 1 4 2013 6 665 523070 4818872 184 40
16:00:24 1/28/2009 1 28 2009 16 633 524530 4818877 78 40
22:00:36 12/15/2012 12 15 2012 22 665 525427 4818880 81 40
16:00:48 3/31/2008 3 31 2008 16 635 523150 4818872 184 40
12:00:54 12/17/2011 12 17 2011 12 650 523964 4818875 182 40
16:00:55 4/21/2011 4 21 2011 16 665 523608 4818874 183 40
2:00:17 12/19/2013 12 19 2013 2 911 525345 4818880 81 40
8:00:08 3/26/2010 3 26 2010 8 655 524416 4818877 78 40
16:00:53 4/16/2011 4 16 2011 16 641 521883 4818868 187 40
0:00:26 1/18/2013 1 18 2013 0 680 521285 4818867 188 40
10:00:53 1/25/2010 1 25 2010 10 633 523500 4818874 183 40
10:00:27 3/11/2014 3 11 2014 10 909 522124 4818869 186 40
6:00:53 12/20/2012 12 20 2012 6 677 523364 4818874 183 40
8:00:15 1/22/2011 1 22 2011 8 801 524188 4818877 123 39
8:00:42 4/9/2013 4 9 2013 8 679 521941 4818869 187 40
6:00:23 11/17/2010 11 17 2010 6 650 522715 4818871 185 40
14:00:41 2/23/2014 2 23 2014 14 908 523303 4818873 183 40
16:00:49 2/26/2013 2 26 2013 16 658 521390 4818867 188 40
0:00:55 12/26/2009 12 26 2009 0 641 521388 4818867 188 40
6:00:26 3/28/2012 3 28 2012 6 658 521038 4818866 189 40
0:00:56 4/10/2009 4 10 2009 0 635 521786 4818869 187 40
22:00:53 4/14/2014 4 14 2014 22 909 525448 4818882 81 40
14:00:48 3/4/2014 3 4 2014 14 917 521268 4818867 188 40
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6:00:41 2/16/2012 2 16 2012 6 663 525323 4818881 81 40
10:00:53 2/13/2010 2 13 2010 10 643 524286 4818878 123 39
0:00:53 3/10/2012 3 10 2012 0 666 523093 4818874 184 40
10:00:56 12/23/2009 12 23 2009 10 646 523537 4818875 183 40
18:00:55 4/13/2010 4 13 2010 18 643 524550 4818879 78 40
0:00:54 3/24/2009 3 24 2009 0 642 522215 4818871 186 40
16:00:47 2/25/2010 2 25 2010 16 646 525345 4818882 81 40
0:00:54 1/19/2014 1 19 2014 0 907 523956 4818877 182 40
16:01:42 3/15/2010 3 15 2010 16 638 526642 4818887 76 40
12:00:52 1/12/2011 1 12 2011 12 641 522284 4818871 186 40
14:00:48 3/15/2009 3 15 2009 14 633 523516 4818875 183 40
22:00:44 4/7/2009 4 7 2009 22 633 520923 4818867 189 40
16:00:48 1/30/2014 1 30 2014 16 908 523386 4818875 183 40
18:00:17 4/3/2011 4 3 2011 18 661 525537 4818883 81 40
6:00:44 4/5/2012 4 5 2012 6 681 521085 4818867 189 40
16:00:47 2/25/2010 2 25 2010 16 638 525290 4818882 81 40
4:00:56 12/31/2010 12 31 2010 4 642 525622 4818883 80 40
2:01:16 3/21/2010 3 21 2010 2 642 522735 4818873 185 40
22:00:36 1/18/2014 1 18 2014 22 907 523959 4818877 182 40
0:00:53 12/27/2008 12 27 2008 0 633 523962 4818877 182 40
0:00:47 4/11/2014 4 11 2014 0 907 525320 4818882 81 40
18:01:48 2/16/2010 2 16 2010 18 639 523292 4818875 183 40
14:00:42 12/22/2010 12 22 2010 14 638 522547 4818873 185 40
0:00:13 3/2/2010 3 2 2010 0 639 522861 4818874 184 40
18:00:48 3/22/2009 3 22 2009 18 635 523115 4818875 184 40
10:00:47 3/7/2014 3 7 2014 10 907 521875 4818871 187 40
22:00:48 3/9/2012 3 9 2012 22 666 523095 4818875 184 40
2:00:23 12/15/2011 12 15 2011 2 659 525043 4818882 79 40
18:00:56 12/26/2008 12 26 2008 18 633 523958 4818878 182 40
8:00:24 3/19/2014 3 19 2014 8 918 522477 4818873 185 40
16:00:59 1/12/2013 1 12 2013 16 675 524142 4818879 123 39
2:01:01 3/29/2013 3 29 2013 2 671 521873 4818871 187 40
6:00:48 3/31/2012 3 31 2012 6 670 525964 4818885 80 40
8:00:41 2/17/2011 2 17 2011 8 639 524043 4818878 123 39
2:00:43 1/4/2009 1 4 2009 2 633 523192 4818875 184 40
18:01:11 4/20/2012 4 20 2012 18 670 525002 4818882 79 40
4:01:21 2/14/2013 2 14 2013 4 675 523566 4818877 183 40
14:00:38 4/11/2013 4 11 2013 14 677 521730 4818871 187 40
10:00:48 12/24/2009 12 24 2009 10 643 521888 4818871 187 40
10:00:53 12/24/2009 12 24 2009 10 633 521851 4818871 187 40
8:00:55 1/28/2010 1 28 2010 8 633 523430 4818876 183 40
12:00:53 12/24/2009 12 24 2009 12 633 521846 4818871 187 40
10:00:47 4/9/2009 4 9 2009 10 635 522230 4818872 186 40
16:00:48 2/23/2010 2 23 2010 16 638 525612 4818885 81 40
18:01:30 3/15/2010 3 15 2010 18 640 522183 4818872 186 40
6:00:54 1/20/2013 1 20 2013 6 665 523067 4818875 184 40
10:00:41 2/2/2009 2 2 2009 10 637 524456 4818880 78 40
12:00:20 12/27/2008 12 27 2008 12 635 523904 4818878 182 40
6:00:15 11/25/2009 11 25 2009 6 642 525064 4818883 79 40
18:00:48 3/26/2011 3 26 2011 18 662 525076 4818883 79 40
12:00:51 2/15/2014 2 15 2014 12 908 526302 4818887 77 40
4:00:48 1/5/2014 1 5 2014 4 908 523139 4818876 184 40
6:00:44 2/17/2011 2 17 2011 6 639 524038 4818879 123 39
8:00:41 3/11/2014 3 11 2014 8 907 521939 4818872 187 40
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18:00:47 2/16/2011 2 16 2011 18 646 524140 4818880 123 39
4:00:53 3/12/2014 3 12 2014 4 679 521575 4818871 188 40
16:00:53 1/14/2011 1 14 2011 16 650 522544 4818874 185 40
18:00:14 12/31/2009 12 31 2009 18 633 523307 4818877 183 40
10:00:42 12/30/2012 12 30 2012 10 675 523988 4818879 182 40
2:01:10 4/13/2014 4 13 2014 2 909 525236 4818884 81 40
14:00:44 4/1/2011 4 1 2011 14 658 521859 4818872 187 40
10:00:47 2/5/2009 2 5 2009 10 637 525002 4818883 79 40
4:00:54 1/20/2013 1 20 2013 4 665 523071 4818876 184 40
8:00:21 1/5/2014 1 5 2014 8 911 525424 4818885 81 40
0:00:20 4/11/2008 4 11 2008 0 631 521571 4818871 188 40
16:00:55 12/4/2010 12 4 2010 16 638 521379 4818871 188 40
6:00:18 3/21/2010 3 21 2010 6 656 521474 4818871 188 40
18:00:54 11/30/2010 11 30 2010 18 638 521069 4818870 189 40
12:00:54 1/28/2012 1 28 2012 12 663 523159 4818877 184 40
6:01:12 2/28/2010 2 28 2010 6 646 524876 4818883 79 40
16:00:48 1/21/2011 1 21 2011 16 642 523943 4818880 182 40
8:00:48 12/23/2009 12 23 2009 8 644 522340 4818874 186 40
2:00:42 12/10/2011 12 10 2011 2 659 524633 4818882 78 40
14:00:55 1/28/2009 1 28 2009 14 637 524712 4818883 78 40
8:00:35 3/26/2010 3 26 2010 8 646 524432 4818882 78 40
18:00:49 1/12/2011 1 12 2011 18 642 525023 4818884 79 40
4:00:54 1/4/2013 1 4 2013 4 665 523070 4818877 184 40
12:00:48 3/17/2008 3 17 2008 12 632 524135 4818881 123 39
22:01:00 4/10/2014 4 10 2014 22 907 525324 4818885 81 40
10:00:43 12/27/2008 12 27 2008 10 635 523904 4818880 182 40
8:00:43 1/18/2013 1 18 2013 8 680 521288 4818871 188 40
6:00:55 2/28/2010 2 28 2010 6 638 524872 4818883 79 40
2:00:44 12/19/2012 12 19 2012 2 677 523944 4818880 182 40
18:00:40 3/26/2014 3 26 2014 18 679 521371 4818871 188 40
10:00:41 4/26/2014 4 26 2014 10 909 521873 4818873 187 40
6:00:23 1/28/2010 1 28 2010 6 633 523430 4818878 183 40
12:00:41 3/23/2010 3 23 2010 12 638 521786 4818873 187 40
12:00:56 2/12/2010 2 12 2010 12 640 524298 4818882 123 39
22:00:53 1/12/2011 1 12 2011 22 642 525026 4818884 79 40
18:00:20 3/24/2009 3 24 2009 18 635 521151 4818871 189 40
18:00:41 11/27/2010 11 27 2010 18 654 521374 4818872 188 40
8:00:45 1/4/2013 1 4 2013 8 665 523060 4818877 184 40
6:00:48 3/25/2010 3 25 2010 6 647 521609 4818873 187 40
10:00:48 1/23/2012 1 23 2012 10 663 524039 4818881 123 39
10:00:54 1/27/2010 1 27 2010 10 633 523875 4818880 182 40
16:00:48 2/21/2014 2 21 2014 16 918 523633 4818880 182 40
16:00:56 11/27/2010 11 27 2010 16 654 521373 4818872 188 40
22:00:57 12/12/2012 12 12 2012 22 677 524578 4818883 78 40
16:00:24 12/25/2013 12 25 2013 16 908 521515 4818873 188 40
16:00:43 4/15/2009 4 15 2009 16 642 523139 4818878 184 40
18:00:43 5/7/2010 5 7 2010 18 640 521397 4818873 188 40
10:00:56 4/17/2011 4 17 2011 10 801 522162 4818875 186 40
0:00:56 3/23/2010 3 23 2010 0 801 521911 4818874 187 40
22:00:47 3/22/2010 3 22 2010 22 801 521914 4818874 187 40
20:00:55 2/14/2013 2 14 2013 20 663 522815 4818877 184 40
14:00:26 2/5/2009 2 5 2009 14 637 524882 4818885 79 40
0:00:48 1/18/2014 1 18 2014 0 909 524037 4818882 123 39
10:00:55 2/13/2010 2 13 2010 10 640 524184 4818882 123 39
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18:00:48 1/3/2009 1 3 2009 18 637 524492 4818883 78 40
18:00:38 1/12/2009 1 12 2009 18 635 523107 4818879 184 40
14:00:53 1/10/2013 1 10 2013 14 675 523876 4818881 182 40
20:01:00 1/16/2014 1 16 2014 20 907 523944 4818882 182 40
14:00:33 2/25/2010 2 25 2010 14 643 525254 4818886 81 40
8:00:56 12/15/2012 12 15 2012 8 675 527053 4818893 74 40
4:00:21 1/4/2009 1 4 2009 4 633 523071 4818879 184 40
18:00:54 2/27/2010 2 27 2010 18 638 524882 4818885 79 40
8:00:16 4/8/2014 4 8 2014 8 917 521950 4818875 187 40
10:00:47 12/23/2009 12 23 2009 10 640 523740 4818881 182 40
10:00:53 1/27/2010 1 27 2010 10 643 524483 4818884 78 40
10:01:11 12/31/2012 12 31 2012 10 675 523985 4818882 182 40
22:00:47 4/1/2011 4 1 2011 22 658 521835 4818875 187 40
18:00:43 2/27/2013 2 27 2013 18 663 523516 4818881 183 40
16:00:54 12/24/2012 12 24 2012 16 675 524059 4818882 123 39
4:00:42 4/21/2011 4 21 2011 4 666 525907 4818889 80 40
16:00:20 1/28/2009 1 28 2009 16 637 524982 4818886 79 40
14:00:47 2/25/2010 2 25 2010 14 638 525287 4818887 81 40
14:00:24 1/21/2011 1 21 2011 14 801 523945 4818882 182 40
12:00:48 1/12/2013 1 12 2013 12 679 523873 4818882 182 40
8:00:20 1/4/2009 1 4 2009 8 634 523749 4818882 182 40
18:00:45 1/4/2013 1 4 2013 18 680 520936 4818872 189 40
4:00:52 1/5/2014 1 5 2014 4 911 525337 4818888 81 40
6:00:49 1/4/2009 1 4 2009 6 633 523075 4818880 184 40
22:00:47 2/23/2014 2 23 2014 22 918 523917 4818882 182 40
18:00:44 2/27/2010 2 27 2010 18 646 524891 4818886 79 40
2:00:37 1/9/2010 1 9 2010 2 641 520871 4818873 189 40
12:00:54 12/30/2012 12 30 2012 12 675 523981 4818883 182 40
16:00:54 4/26/2010 4 26 2010 16 646 521670 4818875 187 40
18:00:56 1/11/2014 1 11 2014 18 679 524507 4818885 78 40
6:00:56 11/24/2010 11 24 2010 6 642 525526 4818889 81 40
22:00:42 12/26/2009 12 26 2009 22 639 521699 4818876 187 40
2:00:53 4/19/2014 4 19 2014 2 913 524050 4818884 123 39
2:00:19 1/17/2014 1 17 2014 2 907 523918 4818883 182 40
12:00:55 3/1/2013 3 1 2013 12 677 522341 4818878 186 40
14:00:20 3/25/2010 3 25 2010 14 657 521418 4818875 188 40
12:00:53 12/23/2009 12 23 2009 12 640 523735 4818883 182 40
12:00:54 1/20/2013 1 20 2013 12 663 523956 4818884 182 40
22:00:54 1/13/2014 1 13 2014 22 909 523068 4818881 184 40
14:00:12 12/24/2009 12 24 2009 14 633 521851 4818877 187 40
8:00:50 2/2/2013 2 2 2013 8 663 523880 4818884 182 40
6:00:24 1/16/2014 1 16 2014 6 909 523965 4818884 182 40
16:00:48 1/28/2014 1 28 2014 16 909 521533 4818876 188 40
22:00:47 12/19/2012 12 19 2012 22 677 523345 4818882 183 40
12:00:43 4/26/2008 4 26 2008 12 631 521465 4818876 188 40
2:00:55 12/26/2009 12 26 2009 2 647 521530 4818876 188 40
2:00:53 12/20/2012 12 20 2012 2 677 523344 4818882 183 40
0:00:48 4/2/2011 4 2 2011 0 658 521873 4818877 187 40
8:00:43 12/31/2009 12 31 2009 8 638 524190 4818885 123 39
12:01:54 11/25/2013 11 25 2013 12 914 521593 4818877 188 40
18:00:47 1/26/2010 1 26 2010 18 633 523865 4818884 182 40
10:00:48 1/28/2012 1 28 2012 10 663 523158 4818882 184 40
2:00:53 4/21/2011 4 21 2011 2 666 525903 4818892 80 40
6:00:54 3/24/2010 3 24 2010 6 638 521789 4818877 187 40
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4:00:53 3/24/2010 3 24 2010 4 638 521792 4818878 187 40
6:00:55 1/5/2014 1 5 2014 6 911 525343 4818890 81 40
8:00:52 12/8/2010 12 8 2010 8 650 524000 4818885 182 40
8:00:43 1/2/2014 1 2 2014 8 908 523305 4818883 183 40
8:00:52 4/19/2014 4 19 2014 8 907 523893 4818885 182 40
4:00:41 2/21/2010 2 21 2010 4 639 525236 4818890 81 40
4:00:56 12/24/2010 12 24 2010 4 801 523115 4818882 184 40
4:00:50 3/4/2013 3 4 2013 4 671 523947 4818885 182 40
6:00:54 3/12/2014 3 12 2014 6 679 521576 4818877 188 40
14:00:50 3/16/2009 3 16 2009 14 645 523506 4818884 183 40
22:00:44 1/30/2014 1 30 2014 22 908 523026 4818882 184 40
22:01:12 2/2/2010 2 2 2010 22 643 525090 4818890 79 40
12:00:56 12/28/2013 12 28 2013 12 679 521953 4818879 187 40
18:00:41 12/24/2010 12 24 2010 18 650 523533 4818884 183 40
8:00:42 3/27/2011 3 27 2011 8 667 524319 4818887 123 39
6:00:55 4/21/2011 4 21 2011 6 666 525901 4818893 80 40
0:00:48 12/18/2008 12 18 2008 0 632 524172 4818887 123 39
6:00:43 1/4/2009 1 4 2009 6 634 523741 4818885 182 40
10:00:44 1/4/2013 1 4 2013 10 663 523930 4818886 182 40
2:00:48 12/20/2010 12 20 2010 2 642 524063 4818886 123 39
8:00:48 12/7/2010 12 7 2010 8 654 523223 4818883 183 40
8:00:47 1/16/2014 1 16 2014 8 909 523973 4818886 182 40
18:00:45 12/25/2009 12 25 2009 18 639 521436 4818878 188 40
12:00:24 2/11/2010 2 11 2010 12 647 523461 4818884 183 40
16:00:34 4/1/2011 4 1 2011 16 658 521829 4818879 187 40
8:00:21 1/4/2009 1 4 2009 8 633 523077 4818883 184 40
6:00:41 12/26/2010 12 26 2010 6 646 522876 4818882 184 40
22:00:54 3/12/2009 3 12 2009 22 644 523275 4818884 183 40
0:00:48 4/10/2012 4 10 2012 0 678 524590 4818888 78 40
0:00:53 2/15/2013 2 15 2013 0 663 522814 4818882 184 40
18:00:42 3/29/2011 3 29 2011 18 660 525561 4818892 81 40
10:00:54 2/15/2014 2 15 2014 10 908 525856 4818893 80 40
18:01:14 3/12/2010 3 12 2010 18 643 526589 4818896 76 40
16:00:53 4/23/2013 4 23 2013 16 677 521660 4818879 187 40
4:00:48 12/20/2010 12 20 2010 4 642 524068 4818887 123 39
2:00:48 1/30/2009 1 30 2009 2 637 524685 4818889 78 40
14:00:48 1/3/2010 1 3 2010 14 641 523885 4818886 182 40
16:00:44 4/23/2012 4 23 2012 16 672 521953 4818880 187 40
8:00:53 12/16/2008 12 16 2008 8 634 523563 4818886 183 40
22:00:35 2/20/2014 2 20 2014 22 907 522995 4818884 184 40
2:00:48 1/10/2011 1 10 2011 2 642 523869 4818887 182 40
6:01:02 1/31/2010 1 31 2010 6 640 523369 4818885 183 40
10:00:33 1/13/2012 1 13 2012 10 665 526159 4818895 77 40
18:00:36 1/5/2014 1 5 2014 18 911 525423 4818893 81 40
18:01:18 2/2/2011 2 2 2011 18 655 523125 4818884 184 40
14:00:42 12/24/2009 12 24 2009 14 641 521861 4818880 187 40
8:00:54 4/21/2012 4 21 2012 8 672 521381 4818879 188 40
16:00:43 4/21/2008 4 21 2008 16 631 525146 4818892 79 40
16:00:54 3/19/2013 3 19 2013 16 677 521752 4818880 187 40
4:00:41 3/31/2012 3 31 2012 4 670 525965 4818895 80 40
16:00:54 3/18/2010 3 18 2010 16 657 521396 4818879 188 40
0:00:12 3/13/2009 3 13 2009 0 644 523304 4818885 183 40
12:01:16 2/10/2013 2 10 2013 12 675 525730 4818894 80 40
10:00:56 1/1/2010 1 1 2010 10 643 524175 4818889 123 39
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16:00:55 2/22/2010 2 22 2010 16 643 525552 4818894 81 40
14:00:42 3/10/2011 3 10 2011 14 653 522866 4818884 184 40
18:00:55 12/7/2011 12 7 2011 18 801 522793 4818884 185 40
22:00:27 4/9/2008 4 9 2008 22 632 521344 4818879 188 40
8:00:30 4/12/2009 4 12 2009 8 633 524275 4818889 123 39
6:00:45 12/20/2010 12 20 2010 6 642 524065 4818888 123 39
0:00:54 12/22/2009 12 22 2009 0 639 521435 4818880 188 40
14:00:42 1/4/2013 1 4 2013 14 675 524470 4818890 78 40
14:00:41 1/11/2012 1 11 2012 14 658 523961 4818888 182 40
22:00:39 2/14/2013 2 14 2013 22 663 522817 4818884 184 40
10:00:50 2/11/2010 2 11 2010 10 647 523461 4818887 183 40
4:00:55 1/10/2011 1 10 2011 4 642 523868 4818888 182 40
6:00:55 2/9/2011 2 9 2011 6 642 523959 4818888 182 40
2:00:50 3/21/2010 3 21 2010 2 638 521385 4818880 188 40
4:01:42 3/13/2009 3 13 2009 4 644 523284 4818886 183 40
22:00:32 3/13/2009 3 13 2009 22 644 523279 4818886 183 40
4:00:09 4/5/2012 4 5 2012 4 681 521074 4818879 189 40
22:00:48 4/14/2014 4 14 2014 22 908 525355 4818894 81 40
10:01:22 4/26/2011 4 26 2011 10 668 525570 4818895 81 40
4:00:44 4/1/2009 4 1 2009 4 645 523301 4818886 183 40
18:00:54 3/22/2009 3 22 2009 18 638 524161 4818889 123 39
8:00:54 2/9/2011 2 9 2011 8 642 523961 4818889 182 40
0:00:26 12/15/2011 12 15 2011 0 659 525024 4818893 79 40
4:00:54 1/14/2011 1 14 2011 4 639 523633 4818888 182 40
12:00:50 1/17/2013 1 17 2013 12 680 521622 4818881 187 40
12:00:55 12/29/2012 12 29 2012 12 675 524066 4818889 123 39
0:00:41 1/4/2010 1 4 2010 0 633 524936 4818893 79 40
6:02:14 12/18/2008 12 18 2008 6 635 524179 4818890 123 39
14:00:54 12/23/2009 12 23 2009 14 633 521805 4818882 187 40
20:01:23 1/13/2014 1 13 2014 20 909 523066 4818886 184 40
18:00:47 4/11/2011 4 11 2011 18 658 521908 4818882 187 40
14:00:50 2/7/2013 2 7 2013 14 679 524068 4818890 123 39
2:01:12 4/26/2013 4 26 2013 2 677 521062 4818880 189 40
16:00:37 12/31/2010 12 31 2010 16 639 522906 4818886 184 40
4:00:50 2/15/2013 2 15 2013 4 679 522858 4818886 184 40
2:00:42 1/4/2010 1 4 2010 2 633 524953 4818893 79 40
16:00:48 12/19/2012 12 19 2012 16 670 524275 4818891 123 39
12:00:42 2/12/2010 2 12 2010 12 633 524275 4818891 123 39
4:00:47 12/9/2012 12 9 2012 4 677 524640 4818892 78 40
14:00:49 12/29/2012 12 29 2012 14 675 524066 4818890 123 39
18:00:41 1/22/2012 1 22 2012 18 666 523360 4818888 183 40
18:00:51 3/6/2010 3 6 2010 18 643 524604 4818892 78 40
10:00:48 12/29/2012 12 29 2012 10 675 524066 4818890 123 39
10:01:12 1/17/2013 1 17 2013 10 680 521622 4818882 187 40
16:00:23 4/11/2009 4 11 2009 16 637 526212 4818898 77 40
10:00:48 3/26/2010 3 26 2010 10 656 524237 4818891 123 39
12:00:53 3/23/2010 3 23 2010 12 647 521478 4818882 188 40
2:00:47 1/13/2009 1 13 2009 2 635 523076 4818887 184 40
12:00:42 4/5/2012 4 5 2012 12 658 521714 4818883 187 40
18:00:50 1/21/2009 1 21 2009 18 633 521252 4818881 188 40
12:00:52 2/2/2011 2 2 2011 12 654 521878 4818883 187 40
6:00:32 2/21/2014 2 21 2014 6 907 523441 4818889 183 40
16:01:12 1/12/2011 1 12 2011 16 638 522075 4818884 186 40
0:00:23 2/10/2011 2 10 2011 0 642 523075 4818888 184 40
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8:00:53 12/29/2013 12 29 2013 8 908 521880 4818884 187 40
6:00:53 3/13/2009 3 13 2009 6 644 523273 4818888 183 40
4:00:53 12/14/2012 12 14 2012 4 680 523530 4818889 183 40
8:00:49 2/24/2010 2 24 2010 8 646 523929 4818891 182 40
8:00:53 4/7/2009 4 7 2009 8 633 521852 4818884 187 40
2:00:21 1/14/2011 1 14 2011 2 639 523629 4818890 182 40
18:00:42 4/13/2010 4 13 2010 18 644 524840 4818894 79 40
10:00:54 3/14/2009 3 14 2009 10 639 521711 4818883 187 40
14:00:23 3/7/2014 3 7 2014 14 679 522020 4818884 186 40
10:00:54 3/29/2012 3 29 2012 10 658 522300 4818885 186 40
20:00:53 1/30/2014 1 30 2014 20 908 523037 4818888 184 40
4:00:50 1/16/2009 1 16 2009 4 632 523077 4818888 184 40
8:00:48 12/24/2010 12 24 2010 8 801 523153 4818888 184 40
16:00:41 1/21/2012 1 21 2012 16 663 523218 4818889 183 40
6:00:42 3/15/2009 3 15 2009 6 644 522953 4818888 184 40
2:00:48 11/30/2009 11 30 2009 2 638 521710 4818884 187 40
0:00:47 1/29/2014 1 29 2014 0 909 521302 4818883 188 40
6:00:42 3/31/2012 3 31 2012 6 675 525901 4818899 80 40
8:00:55 2/27/2014 2 27 2014 8 907 525663 4818898 80 40
22:00:57 4/9/2012 4 9 2012 22 678 524577 4818894 78 40
0:01:24 4/1/2014 4 1 2014 0 913 522130 4818886 186 40
14:00:43 3/4/2012 3 4 2012 14 666 523546 4818890 183 40
2:01:12 12/28/2009 12 28 2009 2 640 521563 4818884 188 40
8:00:53 3/6/2010 3 6 2010 8 640 524633 4818895 78 40
2:00:47 3/13/2009 3 13 2009 2 644 523281 4818890 183 40
14:00:53 1/12/2011 1 12 2011 14 638 522106 4818886 186 40
16:00:53 2/15/2011 2 15 2011 16 646 525842 4818899 80 40
16:00:42 3/31/2012 3 31 2012 16 671 522070 4818886 186 40
18:00:27 12/24/2009 12 24 2009 18 644 523347 4818890 183 40
18:00:54 3/12/2009 3 12 2009 18 644 523276 4818890 183 40
6:00:41 12/24/2010 12 24 2010 6 801 523151 4818890 184 40
22:00:55 1/3/2010 1 3 2010 22 639 524667 4818895 78 40
16:00:47 4/22/2013 4 22 2013 16 677 521946 4818886 187 40
10:00:55 1/25/2010 1 25 2010 10 643 523429 4818891 183 40
8:01:16 12/18/2008 12 18 2008 8 635 524179 4818893 123 39
10:00:56 1/20/2013 1 20 2013 10 663 523918 4818892 182 40
18:00:54 3/22/2008 3 22 2008 18 633 523376 4818891 183 40
2:00:30 3/26/2013 3 26 2013 2 679 525071 4818897 79 40
16:00:41 3/31/2014 3 31 2014 16 909 521377 4818884 188 40
8:00:55 3/27/2011 3 27 2011 8 662 524295 4818894 123 39
22:00:49 2/9/2011 2 9 2011 22 642 523072 4818890 184 40
8:00:50 11/25/2013 11 25 2013 8 914 522176 4818887 186 40
2:00:14 1/16/2009 1 16 2009 2 632 523077 4818890 184 40
6:00:53 12/29/2013 12 29 2013 6 907 521880 4818886 187 40
8:01:06 2/28/2013 2 28 2013 8 666 523767 4818892 182 40
4:00:47 3/24/2008 3 24 2008 4 634 522841 4818889 184 40
14:00:53 11/24/2013 11 24 2013 14 914 521132 4818884 189 40
8:00:48 3/19/2014 3 19 2014 8 908 522496 4818888 185 40
8:00:45 12/20/2010 12 20 2010 8 642 524063 4818894 123 39
8:00:39 1/4/2010 1 4 2010 8 633 524549 4818895 78 40
14:00:44 2/11/2010 2 11 2010 14 647 523465 4818892 183 40
16:00:23 1/13/2013 1 13 2013 16 663 521315 4818885 188 40
6:00:41 2/15/2013 2 15 2013 6 679 522849 4818890 184 40
16:00:56 1/15/2011 1 15 2011 16 801 523370 4818892 183 40
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18:00:54 3/29/2009 3 29 2009 18 644 523581 4818892 183 40
12:00:24 12/26/2010 12 26 2010 12 638 523593 4818893 183 40
10:00:42 3/7/2014 3 7 2014 10 917 521991 4818887 187 40
14:00:48 4/13/2010 4 13 2010 14 654 522601 4818889 185 40
18:00:17 3/23/2008 3 23 2008 18 632 522765 4818890 185 40
22:00:26 3/23/2008 3 23 2008 22 634 522841 4818890 184 40
20:00:54 2/11/2013 2 11 2013 20 680 523104 4818891 184 40
2:00:54 3/13/2014 3 13 2014 2 917 526401 4818903 77 40
6:00:47 2/27/2011 2 27 2011 6 646 523964 4818894 182 40
20:00:36 4/18/2014 4 18 2014 20 917 524915 4818897 79 40
22:00:28 3/12/2009 3 12 2009 22 642 523088 4818891 184 40
6:00:54 2/25/2014 2 25 2014 6 918 524527 4818896 78 40
2:00:52 3/2/2010 3 2 2010 2 639 522356 4818889 186 40
2:00:53 2/10/2011 2 10 2011 2 642 523071 4818891 184 40
10:01:24 1/24/2013 1 24 2013 10 679 522365 4818889 186 40
16:00:26 3/23/2013 3 23 2013 16 677 521510 4818886 188 40
12:00:54 1/4/2013 1 4 2013 12 675 524361 4818896 123 39
18:00:36 1/14/2009 1 14 2009 18 632 522860 4818891 184 40
8:00:53 3/4/2010 3 4 2010 8 643 524526 4818897 78 40
12:00:41 3/18/2008 3 18 2008 12 635 523861 4818894 182 40
16:00:53 2/25/2010 2 25 2010 16 643 525282 4818900 81 40
10:00:53 12/24/2009 12 24 2009 10 639 522019 4818888 186 40
4:00:48 1/22/2009 1 22 2009 4 633 520828 4818884 189 40
2:01:45 1/15/2009 1 15 2009 2 635 522709 4818890 185 40
18:00:53 3/5/2013 3 5 2013 18 677 521495 4818886 188 40
12:00:53 2/5/2011 2 5 2011 12 639 525521 4818901 81 40
0:00:31 2/3/2011 2 3 2011 0 654 523094 4818892 184 40
18:00:42 12/3/2011 12 3 2011 18 801 526243 4818903 77 40
22:00:48 4/15/2011 4 15 2011 22 641 520925 4818885 189 40
8:00:26 12/27/2008 12 27 2008 8 637 524047 4818895 123 39
0:00:42 3/25/2013 3 25 2013 0 658 524524 4818897 78 40
12:00:19 3/22/2012 3 22 2012 12 671 521976 4818888 187 40
0:00:54 2/22/2011 2 22 2011 0 642 523140 4818892 184 40
16:00:53 1/1/2013 1 1 2013 16 663 522552 4818890 185 40
22:00:44 4/29/2011 4 29 2011 22 666 525940 4818903 80 40
18:00:36 1/23/2014 1 23 2014 18 907 523914 4818895 182 40
12:00:44 3/1/2013 3 1 2013 12 671 522352 4818890 186 40
0:00:53 3/24/2008 3 24 2008 0 634 522841 4818891 184 40
18:00:47 1/13/2011 1 13 2011 18 639 523632 4818894 182 40
18:00:24 3/23/2008 3 23 2008 18 634 522869 4818891 184 40
14:00:23 4/14/2011 4 14 2011 14 661 521646 4818887 187 40
4:01:17 1/8/2014 1 8 2014 4 909 525271 4818900 81 40
4:00:35 12/27/2008 12 27 2008 4 637 524043 4818896 123 39
22:00:26 2/2/2011 2 2 2011 22 654 523088 4818892 184 40
0:00:47 12/28/2009 12 28 2009 0 640 521563 4818887 188 40
6:00:54 3/24/2008 3 24 2008 6 634 522842 4818892 184 40
18:00:54 3/19/2011 3 19 2011 18 650 523656 4818894 182 40
0:00:50 1/14/2011 1 14 2011 0 639 523620 4818894 182 40
4:00:55 1/17/2014 1 17 2014 4 907 523900 4818895 182 40
16:00:53 3/31/2009 3 31 2009 16 648 523651 4818895 182 40
16:00:18 4/9/2009 4 9 2009 16 635 522181 4818890 186 40
16:01:24 12/29/2012 12 29 2012 16 675 524118 4818896 123 39
18:00:53 12/4/2010 12 4 2010 18 647 523446 4818894 183 40
6:00:47 3/3/2010 3 3 2010 6 642 523305 4818894 183 40
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6:00:53 1/8/2014 1 8 2014 6 909 525321 4818901 81 40
12:00:14 4/30/2009 4 30 2009 12 640 522090 4818890 186 40
18:00:50 4/12/2011 4 12 2011 18 658 522328 4818891 186 40
18:00:54 3/7/2012 3 7 2012 18 666 522752 4818892 185 40
14:00:56 2/5/2011 2 5 2011 14 639 525523 4818902 81 40
22:00:29 1/21/2009 1 21 2009 22 633 521258 4818887 188 40
16:00:30 3/6/2012 3 6 2012 16 666 523294 4818894 183 40
0:00:38 1/8/2014 1 8 2014 0 679 523235 4818894 183 40
22:00:36 3/20/2009 3 20 2009 22 635 521625 4818888 187 40
12:00:55 3/7/2014 3 7 2014 12 917 521953 4818889 187 40
10:01:07 4/20/2014 4 20 2014 10 916 522171 4818890 186 40
6:00:11 1/13/2009 1 13 2009 6 635 523061 4818893 184 40
8:00:42 12/23/2009 12 23 2009 8 633 521676 4818889 187 40
20:00:48 2/12/2013 2 12 2013 20 675 523284 4818894 183 40
10:00:43 5/8/2009 5 8 2009 10 640 521502 4818888 188 40
0:01:11 3/7/2014 3 7 2014 0 918 523315 4818894 183 40
16:00:50 2/22/2013 2 22 2013 16 666 523876 4818896 182 40
0:00:53 12/13/2010 12 13 2010 0 642 521965 4818890 187 40
6:00:42 3/13/2009 3 13 2009 6 642 523075 4818894 184 40
16:01:10 2/4/2011 2 4 2011 16 642 525557 4818903 81 40
16:00:42 12/29/2012 12 29 2012 16 658 523079 4818894 184 40
8:00:48 2/11/2012 2 11 2012 8 665 525099 4818901 79 40
16:00:28 3/30/2008 3 30 2008 16 635 522388 4818892 186 40
16:00:42 2/14/2010 2 14 2010 16 639 524677 4818900 78 40
0:00:57 1/13/2009 1 13 2009 0 635 523074 4818894 184 40
18:00:54 2/13/2013 2 13 2013 18 679 523196 4818895 184 40
6:00:43 12/27/2008 12 27 2008 6 637 524044 4818898 123 39
22:00:48 2/14/2013 2 14 2013 22 675 523078 4818894 184 40
4:00:48 2/3/2011 2 3 2011 4 654 523086 4818894 184 40
4:00:54 2/26/2014 2 26 2014 4 918 525754 4818904 80 40
10:00:34 1/30/2009 1 30 2009 10 633 524212 4818898 123 39
22:00:12 4/11/2009 4 11 2009 22 639 526431 4818907 76 40
2:00:42 3/24/2008 3 24 2008 2 634 522839 4818894 184 40
10:00:54 12/18/2010 12 18 2010 10 639 527126 4818910 74 40
2:00:54 3/25/2010 3 25 2010 2 643 520899 4818887 189 40
8:00:46 1/13/2009 1 13 2009 8 635 523082 4818895 184 40
0:00:53 3/13/2009 3 13 2009 0 642 523088 4818895 184 40
8:00:47 2/27/2011 2 27 2011 8 642 524069 4818898 123 39
4:00:55 4/8/2014 4 8 2014 4 907 524701 4818901 78 40
18:00:56 3/14/2009 3 14 2009 18 640 523177 4818895 184 40
22:00:54 12/22/2009 12 22 2009 22 644 522756 4818894 185 40
8:00:50 12/15/2011 12 15 2011 8 659 524067 4818899 123 39
10:00:44 4/29/2011 4 29 2011 10 666 524373 4818900 123 39
12:00:57 2/9/2010 2 9 2010 12 640 522398 4818893 186 40
0:00:56 2/26/2014 2 26 2014 0 918 525749 4818905 80 40
2:00:54 2/26/2014 2 26 2014 2 918 525754 4818905 80 40
2:00:19 1/22/2009 1 22 2009 2 633 521193 4818889 189 40
6:00:48 4/8/2014 4 8 2014 6 907 524699 4818901 78 40
0:00:56 3/21/2009 3 21 2009 0 646 521608 4818890 187 40
6:00:47 1/10/2011 1 10 2011 6 642 523828 4818898 182 40
18:00:26 4/22/2010 4 22 2010 18 646 525430 4818904 81 40
16:00:16 1/6/2012 1 6 2012 16 658 521724 4818891 187 40
12:00:44 1/3/2010 1 3 2010 12 641 523884 4818898 182 40
6:00:23 12/8/2010 12 8 2010 6 650 524061 4818899 123 39
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22:00:56 12/10/2010 12 10 2010 22 641 522843 4818895 184 40
6:00:43 3/24/2008 3 24 2008 6 637 523148 4818896 184 40
22:00:32 2/11/2013 2 11 2013 22 680 523104 4818896 184 40
0:00:48 1/15/2013 1 15 2013 0 671 522773 4818895 185 40
6:00:53 1/17/2014 1 17 2014 6 907 523901 4818899 182 40
4:00:53 11/24/2010 11 24 2010 4 642 525497 4818905 81 40
14:00:54 3/18/2014 3 18 2014 14 679 521071 4818889 189 40
6:00:26 11/17/2010 11 17 2010 6 655 522338 4818893 186 40
8:00:24 4/2/2012 4 2 2012 8 681 524119 4818900 123 39
18:00:31 1/19/2014 1 19 2014 18 909 523789 4818899 182 40
18:00:47 12/10/2010 12 10 2010 18 641 522842 4818895 184 40
0:00:50 12/6/2011 12 6 2011 0 650 525486 4818905 81 40
20:00:55 2/14/2013 2 14 2013 20 675 523083 4818896 184 40
10:00:42 2/25/2010 2 25 2010 10 646 525529 4818905 81 40
4:00:54 3/13/2009 3 13 2009 4 642 523086 4818896 184 40
0:00:35 1/13/2011 1 13 2011 0 641 522208 4818893 186 40
4:00:25 5/1/2011 5 1 2011 4 654 521919 4818893 187 40
4:00:48 12/29/2013 12 29 2013 4 679 522988 4818896 184 40
18:01:18 4/19/2012 4 19 2012 18 676 521454 4818891 188 40
2:00:54 2/3/2011 2 3 2011 2 654 523092 4818897 184 40
18:01:15 1/12/2011 1 12 2011 18 641 522202 4818894 186 40
4:00:53 4/29/2009 4 29 2009 4 645 526491 4818909 76 40
2:00:41 3/25/2013 3 25 2013 2 658 524517 4818902 78 40
8:00:47 2/13/2010 2 13 2010 8 646 524263 4818901 123 39
18:00:30 3/23/2014 3 23 2014 18 679 521079 4818890 189 40
0:00:55 2/10/2010 2 10 2010 0 638 522787 4818896 185 40
6:00:21 3/2/2013 3 2 2013 6 658 524660 4818902 78 40
6:00:47 2/3/2011 2 3 2011 6 654 523087 4818897 184 40
22:00:41 2/25/2014 2 25 2014 22 918 525749 4818907 80 40
12:00:23 12/30/2010 12 30 2010 12 801 524165 4818901 123 39
16:00:49 4/8/2009 4 8 2009 16 648 524123 4818901 123 39
22:00:26 11/30/2010 11 30 2010 22 653 523091 4818897 184 40
14:00:45 4/8/2014 4 8 2014 14 679 521843 4818893 187 40
2:00:35 3/13/2009 3 13 2009 2 642 523077 4818897 184 40
18:00:53 4/10/2011 4 10 2011 18 666 521420 4818892 188 40
22:00:42 4/8/2014 4 8 2014 22 913 525629 4818907 80 40
6:00:32 2/26/2014 2 26 2014 6 918 525763 4818907 80 40
18:00:55 3/13/2009 3 13 2009 18 644 523287 4818898 183 40
14:00:24 2/11/2009 2 11 2009 14 637 525313 4818905 81 40
6:00:48 2/2/2013 2 2 2013 6 663 523884 4818900 182 40
4:01:06 2/22/2013 2 22 2013 4 666 523093 4818898 184 40
14:01:18 4/30/2009 4 30 2009 14 640 522094 4818894 186 40
0:02:15 1/15/2009 1 15 2009 0 635 522709 4818896 185 40
16:00:26 3/20/2013 3 20 2013 16 663 522043 4818894 186 40
2:00:48 1/4/2013 1 4 2013 2 665 523086 4818898 184 40
16:00:53 12/26/2008 12 26 2008 16 637 524109 4818901 123 39
6:00:53 4/16/2011 4 16 2011 6 668 524995 4818905 79 40
8:00:42 3/18/2009 3 18 2009 8 640 521700 4818893 187 40
10:00:53 4/9/2013 4 9 2013 10 679 521889 4818894 187 40
12:00:42 12/22/2010 12 22 2010 12 646 522462 4818896 185 40
22:00:54 1/13/2009 1 13 2009 22 633 523116 4818898 184 40
20:00:54 2/20/2014 2 20 2014 20 907 522997 4818898 184 40
6:00:42 1/28/2010 1 28 2010 6 643 524956 4818905 79 40
0:00:56 3/31/2014 3 31 2014 0 913 523043 4818898 184 40
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18:00:48 1/17/2014 1 17 2014 18 907 523610 4818900 183 40
18:00:41 3/16/2012 3 16 2012 18 663 522356 4818896 186 40
18:00:53 1/13/2009 1 13 2009 18 633 523114 4818898 184 40
14:00:41 2/9/2010 2 9 2010 14 640 522396 4818896 186 40
16:00:42 4/6/2011 4 6 2011 16 655 526152 4818910 77 40
10:01:17 1/21/2011 1 21 2011 10 650 524356 4818903 123 39
12:00:53 2/21/2013 2 21 2013 12 666 525454 4818907 81 40
16:00:48 3/31/2009 3 31 2009 16 642 523643 4818901 182 40
6:00:57 4/20/2014 4 20 2014 6 916 521084 4818892 189 40
6:00:55 3/26/2013 3 26 2013 6 679 525070 4818906 79 40
4:00:45 1/15/2013 1 15 2013 4 671 522782 4818898 185 40
14:00:25 1/30/2011 1 30 2011 14 650 523653 4818901 182 40
22:00:53 12/12/2010 12 12 2010 22 642 521845 4818895 187 40
18:00:47 2/9/2010 2 9 2010 18 638 522802 4818898 185 40
0:00:54 2/12/2013 2 12 2013 0 680 523088 4818899 184 40
8:00:54 4/20/2012 4 20 2012 8 658 524264 4818903 123 39
16:00:52 2/9/2010 2 9 2010 16 640 522396 4818897 186 40
2:00:48 4/2/2011 4 2 2011 2 669 522086 4818896 186 40
8:00:46 1/8/2014 1 8 2014 8 679 523242 4818900 183 40
0:00:54 3/10/2012 3 10 2012 0 663 523081 4818899 184 40
10:01:17 3/7/2014 3 7 2014 10 916 521962 4818896 187 40
6:00:42 1/15/2014 1 15 2014 6 909 523952 4818902 182 40
22:00:54 1/12/2009 1 12 2009 22 635 523101 4818900 184 40
16:00:48 4/8/2014 4 8 2014 16 679 521847 4818895 187 40
10:01:18 2/23/2010 2 23 2010 10 643 525992 4818910 80 40
0:00:56 12/26/2009 12 26 2009 0 640 521514 4818894 188 40
6:01:08 3/27/2013 3 27 2013 6 679 521593 4818895 188 40
14:00:53 3/8/2010 3 8 2010 14 646 521537 4818895 188 40
0:00:30 11/18/2010 11 18 2010 0 650 522362 4818897 186 40
18:01:42 2/2/2010 2 2 2010 18 643 525132 4818907 79 40
10:00:41 4/14/2011 4 14 2011 10 661 522023 4818896 186 40
6:00:23 12/15/2011 12 15 2011 6 659 524046 4818903 123 39
0:00:50 12/29/2012 12 29 2012 0 658 522232 4818897 186 40
14:00:24 4/23/2013 4 23 2013 14 677 521664 4818895 187 40
18:00:48 4/5/2011 4 5 2011 18 641 521447 4818894 188 40
20:00:54 1/18/2013 1 18 2013 20 671 523105 4818900 184 40
16:00:20 1/14/2009 1 14 2009 16 634 523928 4818903 182 40
10:00:53 12/28/2013 12 28 2013 10 679 521933 4818896 187 40
6:00:26 5/1/2011 5 1 2011 6 654 521911 4818896 187 40
22:00:47 2/10/2010 2 10 2010 22 633 523304 4818901 183 40
16:00:56 3/11/2014 3 11 2014 16 914 521665 4818895 187 40
2:00:47 1/15/2013 1 15 2013 2 671 522784 4818899 185 40
4:01:05 11/24/2011 11 24 2011 4 655 522072 4818897 186 40
18:00:47 4/7/2008 4 7 2008 18 637 523078 4818900 184 40
16:00:54 4/14/2011 4 14 2011 16 661 521641 4818895 187 40
14:00:42 3/7/2014 3 7 2014 14 917 521948 4818896 187 40
18:00:53 2/9/2011 2 9 2011 18 642 523081 4818900 184 40
14:00:20 1/14/2011 1 14 2011 14 646 521833 4818896 187 40
10:01:59 2/23/2010 2 23 2010 10 638 526077 4818911 77 40
12:00:36 3/1/2009 3 1 2009 12 637 523209 4818901 184 40
4:00:12 1/4/2009 1 4 2009 4 634 523768 4818903 182 40
22:00:48 3/9/2012 3 9 2012 22 663 523085 4818900 184 40
6:00:36 2/13/2013 2 13 2013 6 680 523071 4818900 184 40
14:00:53 12/26/2010 12 26 2010 14 638 523588 4818902 183 40
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12:00:42 2/3/2010 2 3 2010 12 633 523563 4818902 183 40
18:00:53 4/7/2009 4 7 2009 18 648 525902 4818911 80 40
0:00:34 11/24/2011 11 24 2011 0 662 522181 4818898 186 40
14:00:54 2/23/2011 2 23 2011 14 647 522545 4818899 185 40
6:00:55 2/13/2010 2 13 2010 6 646 524265 4818905 123 39
14:00:10 3/18/2008 3 18 2008 14 637 523654 4818903 182 40
18:00:54 2/9/2011 2 9 2011 18 642 523143 4818901 184 40
0:00:54 1/25/2010 1 25 2010 0 642 525550 4818910 81 40
18:00:39 1/31/2011 1 31 2011 18 646 523844 4818904 182 40
6:00:49 1/15/2013 1 15 2013 6 671 522781 4818900 185 40
20:00:38 3/17/2014 3 17 2014 20 917 523420 4818902 183 40
18:00:48 4/2/2010 4 2 2010 18 646 525086 4818908 79 40
2:00:56 12/28/2013 12 28 2013 2 911 523104 4818901 184 40
22:00:49 3/2/2014 3 2 2014 22 918 523913 4818904 182 40
6:00:42 1/18/2014 1 18 2014 6 909 523941 4818904 182 40
0:00:27 12/27/2008 12 27 2008 0 637 524077 4818905 123 39
12:00:49 2/24/2010 2 24 2010 12 639 524357 4818906 123 39
14:00:20 11/28/2010 11 28 2010 14 801 521693 4818897 187 40
16:00:53 3/7/2014 3 7 2014 16 679 522015 4818898 186 40
8:01:11 1/15/2009 1 15 2009 8 635 522719 4818900 185 40
22:00:16 3/31/2014 3 31 2014 22 913 522126 4818898 186 40
20:00:55 1/15/2014 1 15 2014 20 909 524658 4818907 78 40
22:00:43 12/26/2008 12 26 2008 22 637 524099 4818905 123 39
18:00:53 4/15/2012 4 15 2012 18 671 523426 4818903 183 40
10:01:24 3/7/2014 3 7 2014 10 679 521917 4818898 187 40
10:00:53 4/7/2009 4 7 2009 10 646 522048 4818898 186 40
18:00:54 1/29/2010 1 29 2010 18 641 520808 4818894 189 40
14:00:56 4/11/2009 4 11 2009 14 639 525817 4818912 80 40
18:00:25 4/1/2011 4 1 2011 18 665 521523 4818897 188 40
0:00:42 1/4/2013 1 4 2013 0 665 523099 4818902 184 40
18:00:24 2/2/2011 2 2 2011 18 654 523085 4818902 184 40
6:01:09 1/25/2012 1 25 2012 6 663 522786 4818901 185 40
22:00:54 2/9/2010 2 9 2010 22 638 522797 4818901 185 40
8:00:31 12/27/2013 12 27 2013 8 914 520965 4818895 189 40
16:00:53 3/17/2010 3 17 2010 16 640 522218 4818899 186 40
22:00:41 2/21/2011 2 21 2011 22 642 523125 4818902 184 40
10:01:24 2/12/2010 2 12 2010 10 638 524336 4818907 123 39
0:00:30 2/28/2013 2 28 2013 0 671 522889 4818902 184 40
8:01:21 3/26/2014 3 26 2014 8 679 521855 4818898 187 40
18:00:53 3/8/2010 3 8 2010 18 647 526842 4818916 74 40
6:00:48 2/11/2012 2 11 2012 6 665 525080 4818910 79 40
18:01:16 3/29/2009 3 29 2009 18 645 523802 4818905 182 40
2:00:41 2/13/2013 2 13 2013 2 680 523067 4818902 184 40
16:00:48 3/7/2014 3 7 2014 16 907 521988 4818899 187 40
16:00:41 2/23/2011 2 23 2011 16 654 522469 4818900 185 40
8:00:48 3/15/2014 3 15 2014 8 907 521825 4818898 187 40
8:00:21 1/15/2013 1 15 2013 8 671 522785 4818902 185 40
22:00:55 4/2/2012 4 2 2012 22 665 521057 4818896 189 40
8:00:54 1/18/2014 1 18 2014 8 909 523944 4818906 182 40
16:00:26 2/21/2011 2 21 2011 16 639 523240 4818903 183 40
2:00:35 1/28/2013 1 28 2013 2 663 520823 4818895 189 40
4:00:53 2/13/2013 2 13 2013 4 680 523065 4818903 184 40
2:00:48 3/29/2008 3 29 2008 2 634 523803 4818905 182 40
12:00:50 2/3/2012 2 3 2012 12 663 524315 4818907 123 39
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18:00:54 12/29/2012 12 29 2012 18 680 523852 4818906 182 40
4:01:00 11/30/2010 11 30 2010 4 638 521998 4818899 187 40
2:00:53 4/1/2014 4 1 2014 2 913 522092 4818900 186 40
18:00:48 4/1/2014 4 1 2014 18 917 521643 4818898 187 40
8:00:15 3/15/2010 3 15 2010 8 642 526135 4818914 77 40
12:00:43 4/3/2013 4 3 2013 12 658 524568 4818908 78 40
14:00:43 12/29/2012 12 29 2012 14 658 523092 4818903 184 40
4:00:47 2/9/2010 2 9 2010 4 633 525188 4818911 79 40
18:00:41 3/28/2011 3 28 2011 18 661 524849 4818909 79 40
18:00:42 4/11/2011 4 11 2011 18 659 521861 4818899 187 40
18:00:56 4/13/2009 4 13 2009 18 648 524439 4818908 78 40
6:00:54 3/24/2010 3 24 2010 6 647 521396 4818898 188 40
10:00:55 1/12/2011 1 12 2011 10 801 524598 4818909 78 40
14:00:23 4/14/2009 4 14 2009 14 641 523972 4818907 182 40
18:00:54 2/21/2009 2 21 2009 18 632 523274 4818904 183 40
8:01:41 4/26/2014 4 26 2014 8 908 522331 4818901 186 40
10:00:55 4/9/2014 4 9 2014 10 907 525934 4818914 80 40
14:00:53 4/1/2011 4 1 2011 14 665 521577 4818899 188 40
0:00:45 3/11/2014 3 11 2014 0 913 526546 4818916 76 40
22:00:16 3/22/2008 3 22 2008 22 633 523320 4818904 183 40
4:00:53 1/15/2014 1 15 2014 4 909 523948 4818907 182 40
18:00:49 4/4/2011 4 4 2011 18 666 525791 4818914 80 40
22:00:40 1/24/2014 1 24 2014 22 909 522925 4818903 184 40
18:00:53 3/20/2009 3 20 2009 18 640 523571 4818906 183 40
14:00:53 4/8/2009 4 8 2009 14 647 521968 4818900 187 40
8:00:49 3/16/2014 3 16 2014 8 679 522140 4818901 186 40
0:00:43 3/30/2008 3 30 2008 0 635 521276 4818898 188 40
0:00:49 3/3/2010 3 3 2010 0 642 523382 4818905 183 40
0:00:56 1/28/2013 1 28 2013 0 663 520826 4818897 189 40
18:00:48 2/22/2010 2 22 2010 18 647 525379 4818913 81 40
22:00:47 1/3/2009 1 3 2009 22 634 523843 4818907 182 40
0:00:54 1/22/2009 1 22 2009 0 633 521247 4818898 188 40
14:00:54 4/22/2013 4 22 2013 14 677 521961 4818901 187 40
10:00:56 3/4/2014 3 4 2014 10 679 522385 4818902 186 40
18:00:56 3/23/2011 3 23 2011 18 666 522912 4818904 184 40
18:00:48 4/15/2011 4 15 2011 18 661 521564 4818900 188 40
10:01:10 2/21/2013 2 21 2013 10 666 525590 4818914 81 40
12:00:47 1/28/2009 1 28 2009 12 637 524735 4818911 78 40
14:00:53 1/30/2011 1 30 2011 14 639 523590 4818906 183 40
2:00:54 12/22/2009 12 22 2009 2 639 521455 4818899 188 40
16:00:53 1/14/2013 1 14 2013 16 680 521997 4818901 187 40
12:00:42 2/22/2012 2 22 2012 12 658 522169 4818902 186 40
12:00:44 1/18/2014 1 18 2014 12 679 523555 4818907 183 40
0:00:54 12/30/2012 12 30 2012 0 680 523849 4818908 182 40
2:00:20 1/15/2014 1 15 2014 2 909 523945 4818908 182 40
10:00:54 12/23/2009 12 23 2009 10 633 521804 4818901 187 40
18:00:53 2/21/2014 2 21 2014 18 918 523708 4818907 182 40
18:00:20 3/29/2009 3 29 2009 18 648 523872 4818908 182 40
2:00:48 2/11/2012 2 11 2012 2 665 525286 4818913 81 40
22:00:53 4/25/2009 4 25 2009 22 634 521863 4818901 187 40
18:00:56 4/9/2012 4 9 2012 18 676 524730 4818911 78 40
4:00:53 3/25/2010 3 25 2010 4 643 520893 4818898 189 40
22:00:58 12/29/2012 12 29 2012 22 680 523848 4818908 182 40
6:00:53 12/9/2012 12 9 2012 6 677 524990 4818912 79 40
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22:00:54 1/24/2010 1 24 2010 22 642 525551 4818914 81 40
16:00:43 4/25/2008 4 25 2008 16 633 522243 4818903 186 40
8:00:33 12/7/2008 12 7 2008 8 633 522548 4818904 185 40
12:00:57 2/15/2011 2 15 2011 12 655 522215 4818903 186 40
8:00:55 1/30/2010 1 30 2010 8 638 521515 4818901 188 40
2:00:42 1/18/2014 1 18 2014 2 909 523990 4818909 182 40
12:00:33 3/21/2010 3 21 2010 12 641 521077 4818899 189 40
18:00:41 3/26/2011 3 26 2011 18 661 525204 4818913 79 40
10:00:47 2/3/2010 2 3 2010 10 633 523558 4818907 183 40
16:00:43 3/14/2010 3 14 2010 16 640 521617 4818901 187 40
18:00:46 2/11/2013 2 11 2013 18 680 523162 4818906 184 40
10:00:54 1/12/2011 1 12 2011 10 655 524619 4818912 78 40
12:00:26 4/8/2014 4 8 2014 12 679 521774 4818902 187 40
4:00:52 3/22/2011 3 22 2011 4 664 525047 4818913 79 40
14:00:53 1/21/2011 1 21 2011 14 642 523927 4818909 182 40
14:00:48 4/25/2014 4 25 2014 14 917 522133 4818903 186 40
12:00:19 1/2/2011 1 2 2011 12 642 523721 4818909 182 40
2:00:39 2/3/2010 2 3 2010 2 638 523063 4818906 184 40
10:00:41 4/24/2014 4 24 2014 10 909 524285 4818911 123 39
12:00:41 4/8/2009 4 8 2009 12 647 521967 4818903 187 40
2:00:54 2/28/2013 2 28 2013 2 671 522896 4818906 184 40
18:00:49 2/21/2011 2 21 2011 18 642 523128 4818907 184 40
16:00:56 2/2/2011 2 2 2011 16 647 521855 4818903 187 40
14:00:55 2/14/2010 2 14 2010 14 639 524455 4818912 78 40
8:00:53 3/15/2010 3 15 2010 8 644 526148 4818918 77 40
4:00:34 12/28/2013 12 28 2013 4 911 523104 4818907 184 40
18:00:39 4/9/2011 4 9 2011 18 654 521413 4818901 188 40
2:00:36 3/26/2014 3 26 2014 2 679 521845 4818903 187 40
8:00:27 1/22/2011 1 22 2011 8 638 524278 4818911 123 39
10:00:24 12/17/2008 12 17 2008 10 637 523903 4818910 182 40
22:00:24 4/20/2009 4 20 2009 22 644 524627 4818913 78 40
4:00:47 2/28/2013 2 28 2013 4 671 522894 4818907 184 40
22:00:42 2/26/2010 2 26 2010 22 638 523318 4818908 183 40
8:00:53 1/14/2011 1 14 2011 8 801 523909 4818910 182 40
16:00:53 3/24/2013 3 24 2013 16 679 521505 4818902 188 40
6:00:53 2/28/2013 2 28 2013 6 671 522897 4818907 184 40
18:00:20 1/21/2009 1 21 2009 18 633 521268 4818902 188 40
17:33:56 5/4/2011 5 4 2011 17 660 521376 4818902 188 40
18:00:51 2/22/2011 2 22 2011 18 639 522943 4818907 184 40
20:00:53 1/24/2014 1 24 2014 20 909 522926 4818907 184 40
8:00:25 1/12/2012 1 12 2012 8 663 524560 4818913 78 40
6:00:53 11/30/2010 11 30 2010 6 643 525353 4818916 81 40
20:00:22 2/12/2013 2 12 2013 20 679 523068 4818908 184 40
22:00:49 1/12/2011 1 12 2011 22 641 522204 4818905 186 40
14:00:56 1/2/2011 1 2 2011 14 642 523719 4818910 182 40
14:00:47 2/8/2012 2 8 2012 14 665 523908 4818911 182 40
22:00:53 1/7/2013 1 7 2013 22 677 521231 4818902 188 40
18:00:21 1/14/2011 1 14 2011 18 657 521682 4818903 187 40
10:00:54 3/31/2012 3 31 2012 10 665 521987 4818904 187 40
8:00:44 1/22/2009 1 22 2009 8 633 520833 4818901 189 40
2:00:47 11/30/2010 11 30 2010 2 638 521996 4818905 187 40
22:00:53 1/29/2010 1 29 2010 22 641 520806 4818901 189 40
12:00:41 3/18/2010 3 18 2010 12 655 522048 4818905 186 40
10:00:48 1/20/2012 1 20 2012 10 663 523933 4818912 182 40
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2:00:43 12/27/2008 12 27 2008 2 637 524075 4818912 123 39
18:00:41 1/30/2011 1 30 2011 18 642 523866 4818911 182 40
18:00:53 3/10/2014 3 10 2014 18 916 525469 4818917 81 40
22:00:42 1/15/2014 1 15 2014 22 909 524629 4818914 78 40
12:00:53 12/26/2012 12 26 2012 12 658 521865 4818905 187 40
16:00:42 3/4/2012 3 4 2012 16 665 522764 4818908 185 40
16:00:27 1/17/2011 1 17 2011 16 638 523928 4818912 182 40
8:00:20 4/9/2014 4 9 2014 8 907 525926 4818919 80 40
8:00:44 3/2/2013 3 2 2013 8 658 524656 4818915 78 40
18:00:55 12/20/2012 12 20 2012 18 677 522962 4818909 184 40
18:00:42 1/3/2009 1 3 2009 18 634 523848 4818912 182 40
14:00:33 3/17/2010 3 17 2010 14 640 522217 4818906 186 40
18:00:49 12/25/2009 12 25 2009 18 641 521314 4818903 188 40
2:00:41 1/15/2011 1 15 2011 2 801 522738 4818908 185 40
0:00:48 4/16/2011 4 16 2011 0 666 524725 4818915 78 40
16:01:23 3/14/2010 3 14 2010 16 641 521643 4818905 187 40
8:00:55 1/10/2010 1 10 2010 8 647 521012 4818903 189 40
4:00:56 2/3/2010 2 3 2010 4 638 523060 4818909 184 40
6:00:55 12/26/2012 12 26 2012 6 671 521253 4818903 188 40
14:00:54 2/4/2013 2 4 2013 14 679 523911 4818912 182 40
18:00:48 4/1/2012 4 1 2012 18 676 525631 4818919 80 40
4:00:53 3/26/2013 3 26 2013 4 679 525074 4818917 79 40
16:00:54 3/1/2011 3 1 2011 16 655 522959 4818909 184 40
18:00:55 1/31/2011 1 31 2011 18 646 523841 4818912 182 40
18:00:48 5/7/2010 5 7 2010 18 646 522210 4818907 186 40
6:00:54 11/24/2011 11 24 2011 6 655 522095 4818906 186 40
20:00:47 3/9/2014 3 9 2014 20 913 526477 4818922 76 40
14:00:21 4/26/2008 4 26 2008 14 633 521385 4818904 188 40
2:00:43 2/7/2010 2 7 2010 2 640 521241 4818904 188 40
14:00:41 3/31/2009 3 31 2009 14 642 523622 4818912 182 40
14:00:41 12/6/2010 12 6 2010 14 639 526656 4818923 76 40
16:00:41 12/23/2009 12 23 2009 16 633 521755 4818906 187 40
14:00:29 2/2/2011 2 2 2011 14 647 521860 4818906 187 40
18:00:54 3/13/2014 3 13 2014 18 907 521501 4818905 188 40
4:00:49 2/11/2012 2 11 2012 4 665 525139 4818918 79 40
6:00:48 1/14/2011 1 14 2011 6 801 523886 4818913 182 40
8:00:31 4/7/2012 4 7 2012 8 679 525762 4818920 80 40
14:00:21 3/17/2008 3 17 2008 14 633 524150 4818914 123 39
18:00:53 2/23/2010 2 23 2010 18 647 524934 4818917 79 40
18:00:53 4/15/2011 4 15 2011 18 669 524356 4818915 123 39
18:00:48 3/19/2011 3 19 2011 18 662 523469 4818912 183 40
18:00:48 4/17/2011 4 17 2011 18 641 521093 4818904 189 40
10:00:49 3/19/2014 3 19 2014 10 907 521746 4818906 187 40
22:00:47 4/7/2014 4 7 2014 22 907 524119 4818914 123 39
18:00:55 4/2/2010 4 2 2010 18 641 524052 4818914 123 39
8:01:11 3/23/2010 3 23 2010 8 644 521760 4818906 187 40
10:00:15 12/15/2011 12 15 2011 10 659 523535 4818913 183 40
14:00:51 1/28/2009 1 28 2009 14 633 524449 4818916 78 40
6:00:48 12/23/2009 12 23 2009 6 633 521668 4818906 187 40
10:00:43 12/26/2012 12 26 2012 10 658 521867 4818907 187 40
18:00:53 4/17/2014 4 17 2014 18 916 522465 4818909 185 40
18:00:55 12/25/2009 12 25 2009 18 643 521582 4818906 188 40
14:00:44 3/15/2009 3 15 2009 14 645 523715 4818914 182 40
0:00:55 1/4/2009 1 4 2009 0 634 523853 4818914 182 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:15 12/28/2009 12 28 2009 18 646 522082 4818908 186 40
8:00:24 3/16/2014 3 16 2014 8 907 522288 4818909 186 40
12:00:47 1/21/2011 1 21 2011 12 638 523990 4818915 182 40
16:00:26 1/1/2011 1 1 2011 16 653 523255 4818912 183 40
18:00:53 1/28/2014 1 28 2014 18 909 521317 4818906 188 40
12:00:50 12/15/2011 12 15 2011 12 659 523535 4818913 183 40
22:00:54 1/7/2014 1 7 2014 22 911 525052 4818919 79 40
18:00:57 12/9/2011 12 9 2011 18 650 526420 4818924 76 40
12:00:54 3/23/2010 3 23 2010 12 653 521581 4818907 188 40
16:00:44 1/11/2012 1 11 2012 16 658 524263 4818916 123 39
18:00:44 12/5/2011 12 5 2011 18 659 522352 4818909 186 40
14:00:47 2/5/2011 2 5 2011 14 642 525570 4818921 81 40
22:00:54 2/10/2010 2 10 2010 22 638 522926 4818912 184 40
20:00:54 2/12/2013 2 12 2013 20 663 523317 4818913 183 40
22:00:17 3/29/2008 3 29 2008 22 635 521246 4818906 188 40
20:00:44 4/9/2012 4 9 2012 20 658 525002 4818919 79 40
10:02:31 3/22/2012 3 22 2012 10 671 521956 4818909 187 40
18:00:52 2/10/2010 2 10 2010 18 638 522927 4818912 184 40
18:00:41 3/19/2013 3 19 2013 18 677 521691 4818908 187 40
16:01:41 1/9/2011 1 9 2011 16 801 522931 4818912 184 40
18:00:42 1/7/2013 1 7 2013 18 677 521253 4818906 188 40
22:00:24 1/4/2013 1 4 2013 22 680 520821 4818905 189 40
16:00:48 2/23/2010 2 23 2010 16 633 525799 4818922 80 40
18:00:53 3/29/2008 3 29 2008 18 635 521271 4818907 188 40
6:01:12 11/28/2010 11 28 2010 6 647 525440 4818921 81 40
16:00:43 2/1/2013 2 1 2013 16 679 523678 4818915 182 40
12:00:16 2/16/2009 2 16 2009 12 637 525853 4818923 80 40
12:00:44 4/11/2009 4 11 2009 12 641 521798 4818909 187 40
16:00:54 1/19/2010 1 19 2010 16 643 525368 4818921 81 40
12:00:53 1/10/2009 1 10 2009 12 635 523572 4818915 183 40
18:00:44 1/14/2009 1 14 2009 18 632 522716 4818912 185 40
12:00:53 11/29/2010 11 29 2010 12 646 522925 4818913 184 40
18:00:53 1/6/2010 1 6 2010 18 647 521239 4818907 188 40
0:00:52 1/29/2010 1 29 2010 0 640 523280 4818914 183 40
0:00:35 3/3/2014 3 3 2014 0 918 523914 4818916 182 40
18:00:47 4/15/2011 4 15 2011 18 641 520917 4818906 189 40
18:00:41 3/29/2011 3 29 2011 18 659 525573 4818922 81 40
4:00:50 1/28/2011 1 28 2011 4 655 522969 4818913 184 40
16:00:54 4/23/2011 4 23 2011 16 662 524021 4818917 123 39
18:00:50 12/22/2009 12 22 2009 18 644 522907 4818913 184 40
10:00:23 1/12/2011 1 12 2011 10 654 524714 4818919 78 40
16:00:56 3/10/2010 3 10 2010 16 646 521876 4818910 187 40
18:00:53 2/3/2014 2 3 2014 18 908 523046 4818914 184 40
18:00:47 2/5/2010 2 5 2010 18 633 524503 4818919 78 40
16:00:55 3/30/2012 3 30 2012 16 678 526541 4818927 76 40
18:00:41 4/11/2011 4 11 2011 18 659 521677 4818909 187 40
12:00:54 2/5/2011 2 5 2011 12 642 525569 4818923 81 40
22:00:41 1/17/2011 1 17 2011 22 642 523817 4818917 182 40
6:00:26 2/11/2013 2 11 2013 6 679 524038 4818918 123 39
18:00:47 1/17/2010 1 17 2010 18 644 522961 4818914 184 40
16:00:53 12/24/2012 12 24 2012 16 679 525552 4818924 81 40
18:00:37 12/5/2011 12 5 2011 18 667 526283 4818926 77 40
22:00:53 12/25/2013 12 25 2013 22 671 521059 4818908 189 40
2:00:46 3/3/2010 3 3 2010 2 642 523395 4818916 183 40
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4:00:36 2/10/2011 2 10 2011 4 642 523056 4818915 184 40
4:00:44 3/24/2008 3 24 2008 4 635 523109 4818915 184 40
10:00:24 3/23/2010 3 23 2010 10 653 521593 4818910 188 40
16:00:53 2/16/2009 2 16 2009 16 637 526058 4818926 77 40
14:00:58 3/31/2014 3 31 2014 14 909 521365 4818909 188 40
22:01:12 12/21/2009 12 21 2009 22 633 521630 4818910 187 40
8:00:55 4/15/2013 4 15 2013 8 677 521684 4818911 187 40
18:00:50 1/4/2013 1 4 2013 18 680 520826 4818908 189 40
2:00:41 4/16/2014 4 16 2014 2 917 525639 4818925 80 40
18:00:26 4/18/2014 4 18 2014 18 914 524301 4818920 123 39
8:00:49 12/11/2012 12 11 2012 8 670 526600 4818928 76 40
18:00:55 1/18/2010 1 18 2010 18 642 525996 4818926 80 40
6:00:41 4/16/2011 4 16 2011 6 666 524984 4818922 79 40
4:00:54 1/13/2009 1 13 2009 4 635 523027 4818915 184 40
14:00:42 3/16/2010 3 16 2010 14 657 521592 4818911 188 40
10:00:48 3/2/2013 3 2 2013 10 671 522451 4818913 185 40
10:01:03 3/29/2012 3 29 2012 10 678 522160 4818912 186 40
10:00:55 1/18/2014 1 18 2014 10 679 523553 4818917 183 40
8:00:54 12/7/2010 12 7 2010 8 801 523364 4818917 183 40
16:00:50 12/25/2013 12 25 2013 16 907 522294 4818913 186 40
18:00:48 2/9/2010 2 9 2010 18 638 522714 4818915 185 40
12:00:50 1/28/2010 1 28 2010 12 638 521554 4818911 188 40
16:00:40 4/1/2011 4 1 2011 16 665 521561 4818911 188 40
4:00:56 1/18/2014 1 18 2014 4 909 523984 4818919 182 40
8:01:11 4/24/2013 4 24 2013 8 677 521747 4818912 187 40
10:00:56 1/21/2013 1 21 2013 10 680 522236 4818913 186 40
22:00:41 2/26/2010 2 26 2010        22      639     523321  4818917 183     40
6:00:20 3/29/2011       3       29      2011    6       661     524486  4818921 78      40
20:00:52        1/2/2013        1       2       2013    20      663     523316  4818917 183     40
18:00:43        4/20/2014       4       20      2014    18      908     522237  4818914 186     40
0:00:54 4/22/2014       4       22      2014    0       913     523975  4818920 182     40
6:00:53 2/9/2010        2       9       2010    6       633     525169  4818924 79      40
18:00:55        1/18/2011       1       18      2011    18      801     522965  4818916 184     40
14:00:54        4/11/2013       4       11      2013    14      679     521361  4818911 188     40
2:00:48 12/26/2009      12      26      2009    2       640     521587  4818912 188     40
12:00:41        12/23/2009      12      23      2009    12      633     521799  4818913 187     40
18:00:20        12/12/2012      12      12      2012    18      680     519961  4818907 191     40
10:00:42        1/28/2010       1       28      2010    10      638     521553  4818912 188     40
22:00:39        1/2/2013        1       2       2013    22      663     523316  4818918 183     40
18:00:54        2/3/2011        2       3       2011    18      642     523619  4818919 182     40
8:00:46 12/18/2008      12      18      2008    8       633     524119  4818921 123     39
22:00:55        2/27/2010       2       27      2010    22      644     525415  4818926 81      40
12:00:53        2/5/2011        2       5       2011    12      638     525554  4818926 81      40
10:00:54        4/15/2013       4       15      2013    10      677     521769  4818913 187     40
6:00:12 1/22/2009       1       22      2009    6       633     520809  4818910 189     40
4:00:47 2/7/2010        2       7       2010    4       640     521232  4818911 188     40
14:00:43        3/18/2008       3       18      2008    14      635     523895  4818920 182     40
18:00:52        2/23/2010       2       23      2010    18      643     524840  4818924 79      40
6:00:48 2/2/2013        2       2       2013    6       679     523633  4818920 182     40
14:00:56        2/5/2011        2       5       2011    14      638     525554  4818927 81      40
18:00:15        3/20/2008       3       20      2008    18      631     522666  4818916 185     40
14:00:44        1/9/2011        1       9       2011    14      801     523387  4818919 183     40
4:00:43 1/16/2014       1       16      2014    4       909     524128  4818922 123     39
22:00:53        1/26/2010       1       26      2010    22      638     521802  4818914 187     40
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14:00:43        11/22/2008      11      22      2008    14      634     522485  4818916 185     40
12:00:11        1/25/2010       1       25      2010    12      633     523502  4818920 183     40
18:00:53        2/3/2011        2       3       2011    18      638     523307  4818919 183     40
4:00:24 2/11/2013       2       11      2013    4       679     524040  4818922 123     39
4:00:56 3/24/2010       3       24      2010    4       801     521677  4818914 187     40
18:01:11        2/8/2010        2       8       2010    18      643     523559  4818920 183     40
18:01:18        2/26/2010       2       26      2010    18      638     523305  4818919 183     40
10:00:56        12/24/2010      12      24      2010    10      638     523447  4818920 183     40
6:00:54 12/18/2008      12      18      2008    6       633     524119  4818922 123     39
10:00:42        2/20/2013       2       20      2013    10      666     525670  4818928 80      40
14:00:47        12/4/2010       12      4       2010    14      638     521399  4818913 188     40
12:00:37        3/17/2009       3       17      2009    12      634     521877  4818915 187     40
16:00:50        2/14/2009       2       14      2009    16      637     523770  4818921 182     40
8:01:02 1/25/2014       1       25      2014    8       907     523252  4818920 183     40
20:00:48        3/2/2014        3       2       2014    20      918     523905  4818922 182     40
6:00:43 2/10/2011       2       10      2011    6       642     523038  4818919 184     40
14:00:42        4/20/2014       4       20      2014    14      914     521911  4818915 187     40
16:00:55        3/11/2014       3       11      2014    16      909     522281  4818916 186     40
10:00:41        11/25/2013      11      25      2013    10      914     521923  4818915 187     40
16:00:20        12/30/2012      12      30      2012    16      658     523171  4818919 184     40
22:00:48        3/21/2012       3       21      2012    22      666     522007  4818916 186     40
6:01:10 12/17/2013      12      17      2013    6       671     523876  4818922 182     40
14:00:25        4/1/2010        4       1       2010    14      639     524487  4818925 78      40
4:00:42 2/4/2011        2       4       2011    4       642     524075  4818923 123     39
8:00:52 2/11/2013       2       11      2013    8       679     524041  4818923 123     39
14:00:47        2/2/2011        2       2       2011    14      650     521981  4818916 187     40
20:00:20        4/17/2011       4       17      2011    20      666     525108  4818927 79      40
4:00:53 3/21/2010       3       21      2010    4       656     521448  4818914 188     40
10:00:42        5/6/2009        5       6       2009    10      634     521720  4818916 187     40
18:00:28        12/26/2008      12      26      2008    18      637     524094  4818924 123     39
16:00:53        12/31/2012      12      31      2012    16      663     521670  4818916 187     40
0:00:54 12/26/2009      12      26      2009    0       647     521512  4818915 188     40
22:00:26        4/8/2009        4       8       2009    22      633     521532  4818915 188     40
12:00:48        12/24/2010      12      24      2010    12      638     523451  4818922 183     40
16:00:56        12/10/2010      12      10      2010    16      641     521292  4818915 188     40
20:00:30        2/4/2014        2       4       2014    20      907     523267  4818921 183     40
18:00:47        3/2/2010        3       2       2010    18      642     523396  4818922 183     40
6:00:49 4/21/2009       4       21      2009    6       644     524684  4818926 78      40
8:00:50 12/26/2010      12      26      2010    8       646     522894  4818920 184     40
8:00:50 2/28/2013       2       28      2013    8       663     523677  4818923 182     40
8:00:57 4/14/2014       4       14      2014    8       909     525587  4818930 81      40
16:01:12        1/1/2010        1       1       2010    16      639     524232  4818925 123     39
22:00:53        2/4/2014        2       4       2014    22      907     523268  4818921 183     40
18:00:53        4/1/2010        4       1       2010    18      639     524880  4818927 79      40
16:00:53        2/27/2012       2       27      2012    16      665     523099  4818921 184     40
12:00:24        2/20/2013       2       20      2013    12      666     525716  4818930 80      40
10:00:53        4/24/2013       4       24      2013    10      677     521743  4818916 187     40
0:00:56 11/30/2009      11      30      2009    0       638     521585  4818916 188     40
4:00:42 2/4/2011        2       4       2011    4       639     523996  4818924 182     40
14:00:44        4/20/2008       4       20      2008    14      632     525413  4818929 81      40
14:00:48        3/7/2014        3       7       2014    14      907     521972  4818917 187     40
8:00:24 4/14/2011       4       14      2011    8       659     524364  4818926 123     39
6:00:54 2/4/2011        2       4       2011    6       642     524075  4818925 123     39
22:00:47        2/18/2011       2       18      2011    22      801     523270  4818922 183     40
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6:00:42 3/24/2010       3       24      2010    6       801     521671  4818917 187     40
0:00:48 4/27/2013       4       27      2013    0       677     521564  4818916 188     40
6:00:56 12/5/2011       12      5       2011    6       801     524412  4818926 78      40
16:00:54        2/5/2011        2       5       2011    16      657     523918  4818924 182     40
16:00:48        1/23/2009       1       23      2009    16      632     523073  4818921 184     40
6:00:54 2/4/2011        2       4       2011    6       639     523994  4818925 182     40
14:00:42        2/14/2013       2       14      2013    14      680     525075  4818929 79      40
22:00:53        2/8/2010        2       8       2010    22      643     523554  4818923 183     40
18:00:45        3/22/2011       3       22      2011    18      659     523498  4818923 183     40
18:00:36        2/21/2011       2       21      2011    18      642     523130  4818922 184     40
22:00:47        1/18/2010       1       18      2010    22      642     525996  4818932 80      40
16:00:48        4/18/2014       4       18      2014    16      913     524400  4818927 123     39
12:00:54        3/16/2010       3       16      2010    12      657     521628  4818917 187     40
0:00:55 12/16/2008      12      16      2008    0       633     525048  4818929 79      40
22:00:53        3/17/2014       3       17      2014    22      917     523431  4818923 183     40
4:00:41 4/2/2011        4       2       2011    4       662     522035  4818919 186     40
0:00:49 4/4/2012        4       4       2012    0       679     524890  4818929 79      40
0:00:47 3/22/2012       3       22      2012    0       666     522010  4818919 186     40
14:01:48        12/30/2010      12 30 2010 14 801 523726 4818924 182 40
16:00:21 1/19/2011 1 19 2011 16 639 523616 4818924 182 40
2:00:43 12/26/2013 12 26 2013 2 671 521070 4818916 189 40
2:00:27 12/29/2012 12 29 2012 2 658 522788 4818921 185 40
18:00:48 12/11/2010 12 11 2010 18 654 525454 4818931 81 40
16:00:57 2/25/2012 2 25 2012 16 663 522977 4818922 184 40
8:00:40 12/23/2009 12 23 2009 8 639 522218 4818920 186 40
22:00:56 12/19/2013 12 19 2013 22 671 523879 4818925 182 40
20:00:41 2/3/2014 2 3 2014 20 908 523077 4818923 184 40
20:00:41 2/20/2014 2 20 2014 20 908 523043 4818922 184 40
8:00:56 4/14/2011 4 14 2011 8 655 524777 4818929 78 40
16:00:53 2/15/2014 2 15 2014 16 908 526383 4818935 77 40
14:00:25 3/17/2010 3 17 2010 14 647 522030 4818919 186 40
22:00:52 3/2/2010 3 2 2010 22 642 523389 4818924 183 40
10:00:47 1/20/2013 1 20 2013 10 665 523833 4818926 182 40
0:00:54 11/21/2010 11 21 2010 0 651 525018 4818930 79 40
12:00:31 2/16/2013 2 16 2013 12 666 524088 4818926 123 39
22:00:52 1/15/2014 1 15 2014 22 916 524184 4818927 123 39
2:00:56 5/10/2011 5 10 2011 2 660 526502 4818936 76 40
8:00:47 2/2/2013 2 2 2013 8 679 523633 4818925 182 40
20:00:42 12/25/2013 12 25 2013 20 671 521063 4818917 189 40
6:00:56 12/31/2009 12 31 2009 6 638 524199 4818927 123 39
4:00:29 12/5/2011 12 5 2011 4 801 524332 4818928 123 39
8:00:47 12/19/2013 12 19 2013 8 913 526782 4818937 76 40
16:01:11 1/30/2014 1 30 2014 16 916 523733 4818926 182 40
22:00:47 3/24/2013 3 24 2013 22 671 524811 4818930 79 40
2:00:55 12/29/2009 12 29 2009 2 646 522281 4818921 186 40
8:00:53 4/18/2011 4 18 2011 8 641 521073 4818917 189 40
6:00:45 1/8/2011 1 8 2011 6 650 522612 4818922 185 40
6:00:53 1/18/2014 1 18 2014 6 916 523332 4818924 183 40
6:00:54 2/8/2012 2 8 2012 6 663 525462 4818932 81 40
10:00:55 4/21/2012 4 21 2012 10 672 521429 4818918 188 40
6:00:48 3/15/2009 3 15 2009 6 642 522946 4818923 184 40
4:00:27 1/17/2010 1 17 2010 4 643 525370 4818932 81 40
18:00:50 3/29/2012 3 29 2012 18 658 525189 4818931 79 40
14:00:47 1/20/2011 1 20 2011 14 650 524697 4818930 78 40
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20:00:35 4/10/2011 4 10 2011 20 666 520962 4818917 189 40
4:00:48 1/25/2012 1 25 2012 4 663 522801 4818923 185 40
18:00:20 4/23/2008 4 23 2008 18 631 521846 4818920 187 40
6:01:12 2/21/2014 2 21 2014 6 918 523354 4818925 183 40
0:01:24 3/18/2014 3 18 2014 0 917 523428 4818925 183 40
8:00:47 4/27/2013 4 27 2013 8 658 521951 4818920 187 40
12:00:54 1/20/2013 1 20 2013 12 665 523850 4818927 182 40
22:00:48 2/22/2011 2 22 2011 22 639 522943 4818924 184 40
14:00:56 3/3/2012 3 3 2012 14 665 523175 4818925 184 40
18:00:54 4/14/2011 4 14 2011 18 665 525718 4818934 80 40
4:00:47 1/28/2010 1 28 2010 4 641 520981 4818918 189 40
8:00:55 3/3/2010 3 3 2010 8 639 522472 4818923 185 40
16:00:47 1/30/2014 1 30 2014 16 917 523676 4818927 182 40
20:00:47 1/15/2014 1 15 2014 20 916 524055 4818928 123 39
22:00:28 2/3/2014 2 3 2014 22 908 523074 4818925 184 40
2:00:56 3/26/2014 3 26 2014 2 918 526334 4818937 77 40
18:01:11 2/8/2010 2 8 2010 18 633 525309 4818933 81 40
4:00:54 4/16/2014 4 16 2014 4 908 524630 4818930 78 40
6:01:23 2/4/2013 2 4 2013 6 679 525335 4818933 81 40
16:01:24 3/15/2010 3 15 2010 16 641 521971 4818921 187 40
18:00:26 12/18/2009 12 18 2009 18 639 524189 4818929 123 39
18:00:55 12/30/2010 12 30 2010 18 647 521243 4818919 188 40
18:00:32 4/8/2012 4 8 2012 18 672 524165 4818929 123 39
4:00:47 4/16/2012 4 16 2012 4 676 524419 4818930 78 40
18:00:23 1/13/2009 1 13 2009 18 635 523322 4818926 183 40
18:00:53 3/29/2009 3 29 2009 18 642 523916 4818928 182 40
4:00:54 1/31/2010 1 31 2010 4 640 523370 4818926 183 40
4:02:09 2/22/2010 2 22 2010 4 639 525367 4818934 81 40
6:00:50 12/8/2011 12 8 2011 6 659 523945 4818928 182 40
16:00:30 12/31/2008 12 31 2008 16 632 523303 4818926 183 40
18:00:53 3/23/2013 3 23 2013 18 677 521151 4818919 189 40
18:00:48 3/14/2009 3 14 2009 18 644 523329 4818926 183 40
8:00:47 12/25/2010 12 25 2010 8 638 523301 4818926 183 40
14:00:37 1/28/2010 1 28 2010 14 638 521550 4818921 188 40
22:00:49 4/10/2008 4 10 2008 22 631 521553 4818921 188 40
8:00:54 2/7/2012 2 7 2012 8 663 524718 4818932 78 40
2:00:55 11/21/2010 11 21 2010 2 641 524628 4818931 78 40
16:00:37 12/30/2010 12 30 2010 16 801 523721 4818928 182 40
18:00:54 2/10/2010 2 10 2010 18 633 523319 4818927 183 40
8:00:56 2/17/2014 2 17 2014 8 918 524759 4818932 78 40
8:00:30 12/26/2012 12 26 2012 8 671 521376 4818920 188 40
22:00:56 12/7/2010 12 7 2010 22 638 523311 4818927 183 40
14:00:44 1/12/2011 1 12 2011 14 641 522281 4818924 186 40
12:01:20 4/18/2009 4 18 2009 12 644 522355 4818924 186 40
18:00:12 1/17/2010 1 17 2010 18 639 522578 4818925 185 40
18:00:40 1/14/2011 1 14 2011 18 639 522804 4818926 185 40
16:01:25 3/8/2010 3 8 2010 16 640 526209 4818938 77 40
22:00:53 1/3/2009 1 3 2009 22 633 523259 4818927 183 40
12:00:47 3/18/2014 3 18 2014 12 907 521785 4818922 187 40
0:00:33 12/26/2013 12 26 2013 0 671 521076 4818920 189 40
14:00:51 2/23/2011 2 23 2011 14 654 522449 4818925 185 40
22:00:41 12/9/2011 12 9 2011 22 659 524578 4818932 78 40
8:00:34 3/23/2010 3 23 2010 8 801 521785 4818922 187 40
4:01:12 3/3/2010 3 3 2010 4 642 523396 4818928 183 40
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4:01:17 1/16/2014 1 16 2014 4 916 524535 4818932 78 40
22:00:54 2/26/2010 2 26 2010 22 640 523280 4818928 183 40
12:00:56 1/22/2010 1 22 2010 12 642 524115 4818931 123 39
18:02:33 4/28/2009 4 28 2009 18 646 523066 4818927 184 40
16:00:49 3/4/2010 3 4 2010 16 643 525917 4818937 80 40
6:00:48 4/5/2012 4 5 2012 6 663 521036 4818921 189 40
2:00:44 2/8/2012 2 8 2012 2 663 525451 4818936 81 40
2:00:42 12/25/2010 12 25 2010 2 638 523299 4818928 183 40
6:00:41 3/21/2014 3 21 2014 6 909 521569 4818923 188 40
18:00:49 4/9/2009 4 9 2009 18 645 525912 4818938 80 40
18:01:17 3/6/2014 3 6 2014 18 917 522666 4818926 185 40
6:00:54 12/27/2013 12 27 2013 6 914 520852 4818921 189 40
8:00:42 12/23/2009 12 23 2009 8 641 521632 4818923 187 40
18:00:47 1/14/2011 1 14 2011 18 639 522823 4818927 184 40
4:00:42 2/8/2012 2 8 2012 4 663 525457 4818937 81 40
22:00:43 12/26/2009 12 26 2009 22 638 521703 4818923 187 40
2:00:54 2/10/2010 2 10 2010 2 638 522790 4818927 185 40
4:00:55 4/5/2012 4 5 2012 4 663 521037 4818921 189 40
2:00:43 1/25/2012 1 25 2012 2 663 522799 4818927 185 40
0:00:28 2/3/2013 2 3 2013 0 663 523350 4818929 183 40
2:00:44 5/2/2008 5 2 2008 2 634 520984 4818921 189 40
8:01:23 11/9/2013 11 9 2013 8 909 522808 4818927 184 40
16:00:43 2/13/2013 2 13 2013 16 680 523549 4818930 183 40
12:00:26 12/4/2010 12 4 2010 12 638 521382 4818923 188 40
2:00:22 1/17/2014 1 17 2014 2 909 523207 4818929 184 40
18:00:47 12/26/2008 12 26 2008 18 637 524092 4818932 123 39
14:01:27 4/3/2010 4 3 2010 14 644 526940 4818943 74 40
18:00:54 3/12/2009 3 12 2009 18 644 523326 4818929 183 40
18:00:51 3/8/2010 3 8 2010 18 639 525926 4818939 80 40
0:00:23 1/4/2009 1 4 2009 0 633 523259 4818929 183 40
10:00:41 1/8/2011 1 8 2011 10 639 524401 4818933 123 39
16:00:56 1/1/2010 1 1 2010 16 643 524266 4818933 123 39
22:00:34 1/14/2013 1 14 2013 22 671 522794 4818928 185 40
2:00:34 2/4/2013 2 4 2013 2 679 525339 4818937 81 40
8:00:55 3/26/2011 3 26 2011 8 668 522503 4818927 185 40
4:00:53 2/27/2010 2 27 2010 4 639 525314 4818937 81 40
10:00:20 2/3/2009 2 3 2009 10 637 524708 4818935 78 40
2:00:54 1/5/2010 1 5 2010 2 640 522365 4818927 186 40
16:00:54 3/16/2010 3 16 2010 16 639 521631 4818924 187 40
14:00:41 1/14/2013 1 14 2013 14 671 522546 4818927 185 40
2:00:53 3/19/2010 3 19 2010 2 644 524449 4818934 78 40
2:00:48 1/4/2009 1 4 2009 2 634 523858 4818932 182 40
2:00:48 3/21/2010 3 21 2010 2 801 521411 4818924 188 40
16:00:33 2/27/2013 2 27 2013 16 666 524098 4818933 123 39
22:00:53 1/13/2009 1 13 2009 22 635 523324 4818930 183 40
14:00:50 12/31/2008 12 31 2008 14 634 523988 4818933 182 40
2:00:47 3/18/2014 3 18 2014 2 917 523425 4818931 183 40
2:01:06 1/4/2010 1 4 2010 2 638 524650 4818935 78 40
22:00:54 3/17/2014 3 17 2014 22 916 523302 4818930 183 40
22:00:53 4/26/2013 4 26 2013 22 677 521554 4818925 188 40
8:00:54 2/3/2011 2 3 2011 8 654 522099 4818927 186 40
16:00:41 4/3/2010 4 3 2010 16 652 526625 4818943 76 40
8:00:56 3/13/2010 3 13 2010 8 801 526070 4818941 77 40
18:00:50 3/1/2010 3 1 2010 18 644 523074 4818930 184 40
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14:01:02 1/3/2009 1 3 2009 14 632 524131 4818934 123 39
14:00:41 1/22/2010 1 22 2010 14 642 524131 4818934 123 39
22:00:41 4/10/2011 4 10 2011 22 661 521129 4818923 189 40
22:00:55 1/12/2013 1 12 2013 22 679 523312 4818931 183 40
22:00:55 2/2/2012 2 2 2012 22 663 523272 4818931 183 40
22:00:56 3/21/2009 3 21 2009 22 639 521606 4818925 187 40
4:00:12 12/23/2009 12 23 2009 4 633 521648 4818925 187 40
18:00:24 4/13/2012 4 13 2012 18 677 524426 4818935 78 40
2:00:13 4/27/2014 4 27 2014 2 913 527190 4818945 74 40
8:00:57 2/28/2013 2 28 2013 8 671 522901 4818930 184 40
16:00:54 3/12/2014 3 12 2014 16 907 521782 4818926 187 40
8:00:33 1/17/2014 1 17 2014 8 907 523905 4818933 182 40
12:00:55 1/20/2012 1 20 2012 12 663 523908 4818933 182 40
6:00:53 4/10/2009 4 10 2009 6 645 525425 4818939 81 40
6:00:48 12/25/2010 12 25 2010 6 638 523309 4818932 183 40
8:00:54 4/9/2014 4 9 2014 8 908 526649 4818944 76 40
2:00:54 3/23/2010 3 23 2010 2 638 522082 4818928 186 40
10:00:55 3/29/2012 3 29 2012 10 680 522200 4818928 186 40
22:00:49 2/2/2013 2 2 2013 22 663 523355 4818932 183 40
4:00:56 4/19/2014 4 19 2014 4 913 524119 4818935 123 39
10:00:41 3/4/2014 3 4 2014 10 908 522440 4818929 185 40
4:00:48 12/25/2010 12 25 2010 4 638 523310 4818932 183 40
2:00:27 1/25/2014 1 25 2014 2 907 523294 4818932 183 40
4:00:24 3/12/2014 3 12 2014 4 909 522108 4818928 186 40
6:00:53 3/22/2009 3 22 2009 6 635 523040 4818931 184 40
4:00:54 12/27/2008 12 27 2008 4 633 523930 4818934 182 40
2:00:55 1/8/2014 1 8 2014 2 909 525320 4818939 81 40
14:00:49 1/25/2010 1 25 2010 14 633 523487 4818933 183 40
18:00:20 4/11/2011 4 11 2011 18 658 521758 4818927 187 40
18:00:56 1/18/2011 1 18 2011 18 801 522979 4818931 184 40
6:00:54 1/15/2014 1 15 2014 6 679 522849 4818931 184 40
10:00:47 2/12/2010 2 12 2010 10 633 524285 4818936 123 39
8:00:16 4/15/2013 4 15 2013 8 658 521643 4818927 187 40
18:00:53 2/18/2011 2 18 2011 18 801 523271 4818932 183 40
4:00:49 12/8/2010 12 8 2010 4 650 524155 4818935 123 39
4:00:47 1/12/2014 1 12 2014 4 916 523324 4818933 183 40
0:00:36 2/4/2014 2 4 2014 0 916 523035 4818932 184 40
18:00:49 1/7/2013 1 7 2013 18 677 521316 4818926 188 40
18:01:08 1/18/2011 1 18 2011 18 639 522545 4818930 185 40
8:00:40 12/29/2009 12 29 2009 8 646 522195 4818929 186 40
18:00:53 3/23/2009 3 23 2009 18 644 522085 4818929 186 40
2:00:24 11/24/2011 11 24 2011 2 655 522088 4818929 186 40
18:00:35 2/14/2013 2 14 2013 18 675 523082 4818932 184 40
4:00:41 12/29/2009 12 29 2009 4 646 522190 4818929 186 40
14:00:56 4/29/2011 4 29 2011 14 665 521369 4818926 188 40
6:00:27 12/13/2012 12 13 2012 6 658 525464 4818941 81 40
16:00:55 1/13/2011 1 13 2011 16 639 523626 4818934 182 40
16:00:47 3/15/2010 3 15 2010 16 639 522131 4818929 186 40
22:00:56 1/8/2012 1 8 2012 22 663 522812 4818931 184 40
4:00:30 3/2/2013 3 2 2013 4 666 524418 4818937 78 40
18:00:54 1/14/2011 1 14 2011 18 638 522160 4818929 186 40
18:00:53 2/26/2010 2 26 2010 18 646 523938 4818935 182 40
4:00:54 4/4/2014 4 4 2014 4 914 520893 4818925 189 40
2:00:54 4/4/2014 4 4 2014 2 914 520905 4818925 189 40
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6:00:56 12/29/2009 12 29 2009 6 646 522197 4818930 186 40
6:00:37 4/16/2014 4 16 2014 6 908 524597 4818938 78 40
20:00:49 3/21/2014 3 21 2014 20 909 525135 4818940 79 40
14:01:11 4/9/2009 4 9 2009 14 635 522204 4818930 186 40
8:00:55 4/18/2011 4 18 2011 8 654 524720 4818939 78 40
14:00:25 3/15/2009 3 15 2009 14 643 523708 4818935 182 40
4:00:50 1/25/2014 1 25 2014 4 907 523281 4818934 183 40
12:00:47 3/25/2014 3 25 2014 12 917 521979 4818929 187 40
12:00:43 12/25/2010 12 25 2010 12 638 523307 4818934 183 40
8:00:42 1/7/2012 1 7 2012 8 658 523838 4818936 182 40
20:00:56 2/12/2013 2 12 2013 20 680 523151 4818933 184 40
12:00:54 12/24/2009 12 24 2009 12 638 521830 4818929 187 40
8:00:56 4/25/2013 4 25 2013 8 679 521962 4818929 187 40
4:00:53 1/15/2011 1 15 2011 4 638 521736 4818929 187 40
18:00:54 12/7/2010 12 7 2010 18 638 523290 4818934 183 40
4:00:23 2/4/2013 2 4 2013 4 679 525335 4818941 81 40
14:00:34 3/26/2010 3 26 2010 14 652 524745 4818939 78 40
4:01:23 1/18/2014 1 18 2014 4 916 523336 4818934 183 40
14:00:52 11/24/2013 11 24 2013 14 909 521191 4818927 189 40
22:00:26 3/20/2010 3 20 2010 22 642 522766 4818932 185 40
6:00:54 12/15/2012 12 15 2012 6 675 525122 4818941 79 40
14:00:56 1/1/2013 1 1 2013 14 675 522049 4818930 186 40
0:00:55 12/20/2013 12 20 2013 0 671 523881 4818937 182 40
20:00:47 2/2/2012 2 2 2012 20 663 523273 4818934 183 40
2:00:54 12/16/2008 12 16 2008 2 633 525032 4818941 79 40
2:00:53 2/3/2013 2 3 2013 2 663 523356 4818935 183 40
18:00:23 3/29/2012 3 29 2012 18 676 525820 4818944 80 40
18:00:36 1/19/2013 1 19 2013 18 679 521410 4818929 188 40
10:00:54 3/12/2014 3 12 2014 10 914 521763 4818930 187 40
6:00:53 3/31/2008 3 31 2008 6 634 523972 4818937 182 40
4:00:42 12/28/2009 12 28 2009 4 640 521625 4818929 187 40
8:00:31 2/15/2013 2 15 2013 8 663 523942 4818937 182 40
14:00:41 1/26/2011 1 26 2011 14 654 522659 4818933 185 40
18:00:39 1/17/2013 1 17 2013 18 680 521303 4818928 188 40
4:00:48 4/19/2014 4 19 2014 4 917 525367 4818942 81 40
2:00:23 3/21/2009 3 21 2009 2 635 521769 4818930 187 40
6:00:41 3/23/2010 3 23 2010 6 638 522078 4818931 186 40
0:00:49 12/29/2009 12 29 2009 0 646 522277 4818932 186 40
16:00:48 11/24/2010 11 24 2010 16 638 521468 4818929 188 40
0:00:53 1/14/2009 1 14 2009 0 635 523322 4818935 183 40
12:00:43 1/31/2014 1 31 2014 12 908 523802 4818937 182 40
22:00:41 2/3/2014 2 3 2014 22 916 523076 4818935 184 40
10:00:48 3/4/2014 3 4 2014 10 916 522431 4818932 185 40
16:00:55 4/26/2008 4 26 2008 16 633 521364 4818929 188 40
16:00:48 4/4/2010 4 4 2010 16 653 522214 4818932 186 40
8:00:47 12/27/2008 12 27 2008 8 633 523924 4818938 182 40
8:00:54 2/19/2014 2 19 2014 8 908 523311 4818936 183 40
14:00:50 2/25/2013 2 25 2013 14 665 522251 4818932 186 40
22:00:54 1/3/2009 1 3 2009 22 637 523824 4818938 182 40
8:00:54 12/29/2013 12 29 2013 8 907 521841 4818931 187 40
6:00:47 3/29/2011 3 29 2011 6 660 524651 4818941 78 40
2:00:35 1/31/2010 1 31 2010 2 640 523336 4818936 183 40
14:00:48 12/24/2009 12 24 2009 14 640 521678 4818931 187 40
18:00:31 12/22/2008 12 22 2008 18 637 523836 4818938 182 40
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6:00:54 4/2/2011 4 2 2011 6 662 522096 4818932 186 40
18:00:26 1/3/2009 1 3 2009 18 633 523252 4818936 183 40
0:00:49 1/15/2011 1 15 2011 0 638 521732 4818931 187 40
6:00:53 4/21/2012 4 21 2012 6 670 524442 4818940 78 40
10:00:48 4/20/2014 4 20 2014 10 914 521929 4818932 187 40
18:01:28 3/15/2010 3 15 2010 18 647 521399 4818930 188 40
16:00:39 3/3/2012 3 3 2012 16 663 523269 4818936 183 40
10:00:35 1/31/2014 1 31 2014 10 908 523803 4818938 182 40
4:00:26 2/27/2010 2 27 2010 4 642 525546 4818945 81 40
4:01:07 4/23/2010 4 23 2010 4 646 525311 4818944 81 40
4:00:56 3/23/2010 3 23 2010 4 638 522083 4818932 186 40
18:00:23 4/21/2009 4 21 2009 18 640 524265 4818940 123 39
12:00:41 1/25/2010 1 25 2010 12 643 523482 4818937 183 40
16:00:36 3/12/2011 3 12 2011 16 647 521182 4818930 189 40
18:00:54 3/14/2010 3 14 2010 18 644 524444 4818941 78 40
6:00:56 2/27/2010 2 27 2010 6 642 525548 4818945 81 40
8:00:35 1/18/2014 1 18 2014 8 916 523330 4818937 183 40
4:00:32 12/1/2010 12 1 2010 4 638 524277 4818940 123 39
4:00:53 3/18/2009 3 18 2009 4 643 522980 4818936 184 40
10:00:42 4/4/2012 4 4 2012 10 658 521588 4818931 188 40
10:00:54 1/22/2010 1 22 2010 10 642 524128 4818940 123 39
6:00:53 12/22/2009 12 22 2009 6 639 521647 4818932 187 40
14:00:22 3/2/2011 3 2 2011 14 638 523747 4818939 182 40
20:00:53 3/4/2014 3 4 2014 20 917 522837 4818936 184 40
18:00:54 1/12/2013 1 12 2013 18 679 523312 4818937 183 40
12:00:24 4/9/2009 4 9 2009 12 635 522204 4818934 186 40
22:00:54 3/17/2014 3 17 2014 22 913 527026 4818951 74 40
0:00:54 2/4/2014 2 4 2014 0 908 523210 4818937 183 40
18:01:12 1/28/2010 1 28 2010 18 640 523219 4818937 183 40
16:00:56 12/31/2010 12 31 2010 16 646 522086 4818933 186 40
22:00:15 12/7/2011 12 7 2011 22 655 523856 4818939 182 40
2:00:23 4/12/2011 4 12 2011 2 668 521728 4818932 187 40
12:00:42 3/15/2009 3 15 2009 12 633 523576 4818938 183 40
22:00:24 1/18/2011 1 18 2011 22 801 522979 4818936 184 40
2:00:48 1/28/2010 1 28 2010 2 643 524953 4818944 79 40
6:00:44 3/4/2013 3 4 2013 6 671 523910 4818940 182 40
10:00:20 2/25/2010 2 25 2010 10 639 525277 4818945 81 40
8:00:54 1/5/2013 1 5 2013 8 680 520784 4818930 190 17
14:00:45 2/20/2011 2 20 2011 14 639 523292 4818938 183 40
18:00:52 3/2/2013 3 2 2013 18 663 524095 4818941 123 39
18:01:23 3/21/2011 3 21 2011 18 650 524712 4818943 78 40
10:00:48 12/20/2013 12 20 2013 10 907 523883 4818940 182 40
8:00:54 4/30/2011 4 30 2011 8 665 521738 4818933 187 40
18:00:54 1/18/2011 1 18 2011 18 639 522984 4818937 184 40
6:00:47 4/22/2009 4 22 2009 6 644 524412 4818942 78 40
6:00:49 2/10/2010 2 10 2010 6 638 522798 4818936 185 40
22:00:42 11/23/2011 11 23 2011 22 662 522125 4818934 186 40
18:00:56 2/27/2012 2 27 2012 18 663 522699 4818936 185 40
18:00:53 1/4/2014 1 4 2014 18 679 523154 4818938 184 40
12:00:57 1/9/2010 1 9 2010 12 647 521500 4818932 188 40
18:00:24 12/23/2009 12 23 2009 18 633 521542 4818932 188 40
0:01:12 3/24/2011 3 24 2011 0 662 522861 4818937 184 40
8:00:43 2/4/2010 2 4 2010 8 633 523130 4818938 184 40
14:00:49 1/29/2010 1 29 2010 14 638 521494 4818932 188 40
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20:00:54 1/14/2013 1 14 2013 20 671 522793 4818937 185 40
18:00:53 1/10/2013 1 10 2013 18 679 523390 4818939 183 40
18:00:48 4/5/2014 4 5 2014 18 917 525486 4818946 81 40
8:00:47 1/22/2011 1 22 2011 8 642 524032 4818941 123 39
22:00:48 3/21/2009 3 21 2009 22 648 521413 4818932 188 40
8:00:51 1/21/2013 1 21 2013 8 680 522387 4818935 186 40
10:00:43 4/3/2011 4 3 2011 10 641 522042 4818934 186 40
16:00:26 2/5/2009 2 5 2009 16 633 524983 4818945 79 40
22:00:55 2/20/2014 2 20 2014 22 908 523034 4818938 184 40
4:00:42 4/1/2010 4 1 2010 4 652 525424 4818946 81 40
2:00:36 1/15/2011 1 15 2011 2 638 521738 4818933 187 40
2:00:47 12/27/2008 12 27 2008 2 633 523931 4818941 182 40
18:01:26 3/21/2009 3 21 2009 18 639 521606 4818933 187 40
12:00:53 3/7/2014 3 7 2014 12 679 521937 4818934 187 40
18:00:54 3/9/2014 3 9 2014 18 918 524648 4818944 78 40
20:00:42 2/3/2014 2 3 2014 20 916 523093 4818938 184 40
6:00:47 3/4/2010 3 4 2010 6 638 524988 4818945 79 40
10:00:42 12/15/2011 12 15 2011 10 650 523935 4818941 182 40
10:00:47 3/29/2012 3 29 2012 10 663 522043 4818935 186 40
0:00:56 1/12/2014 1 12 2014 0 916 523328 4818939 183 40
18:00:48 3/22/2009 3 22 2009 18 639 525421 4818947 81 40
18:00:54 3/22/2011 3 22 2011 18 662 523704 4818941 182 40
12:00:24 11/26/2011 11 26 2011 12 667 521555 4818934 188 40
18:00:49 11/30/2010 11 30 2010 18 654 520934 4818932 189 40
18:00:53 2/23/2014 2 23 2014 18 918 523957 4818942 182 40
18:00:24 4/3/2011 4 3 2011 18 665 525631 4818948 80 40
2:00:18 4/2/2008 4 2 2008 2 635 523293 4818940 183 40
18:00:44 1/1/2010 1 1 2010 18 643 524579 4818944 78 40
10:00:12 4/4/2008 4 4 2008 10 637 521770 4818934 187 40
8:00:53 1/12/2014 1 12 2014 8 916 523324 4818940 183 40
16:00:34 3/16/2009 3 16 2009 16 637 523415 4818940 183 40
0:00:36 2/8/2012 2 8 2012 0 663 525446 4818948 81 40
14:00:50 4/15/2008 4 15 2008 14 636 521898 4818935 187 40
0:00:55 11/24/2011 11 24 2011 0 655 522090 4818936 186 40
18:00:56 2/25/2014 2 25 2014 18 916 521470 4818934 188 40
14:00:46 12/25/2012 12 25 2012 14 663 522365 4818937 186 40
2:00:30 1/12/2014 1 12 2014 2 916 523325 4818940 183 40
20:00:42 2/24/2014 2 24 2014 20 918 524314 4818944 123 39
8:00:47 1/29/2009 1 29 2009 8 637 524700 4818945 78 40
22:00:54 1/15/2009 1 15 2009 22 632 523244 4818940 183 40
18:00:42 11/23/2011 11 23 2011 18 662 522123 4818936 186 40
12:00:30 3/24/2014 3 24 2014 12 679 522538 4818938 185 40
12:00:54 1/20/2011 1 20 2011 12 650 524754 4818945 78 40
18:00:53 12/25/2009 12 25 2009 18 647 521453 4818934 188 40
20:00:49 1/14/2014 1 14 2014 20 907 523643 4818942 182 40
14:00:51 2/13/2013 2 13 2013 14 680 523556 4818941 183 40
22:00:57 1/10/2013 1 10 2013 22 679 523387 4818941 183 40
8:00:54 1/3/2010 1 3 2010 8 633 524133 4818943 123 39
2:00:48 1/21/2014 1 21 2014 2 916 523907 4818943 182 40
20:00:46 1/8/2012 1 8 2012 20 663 522824 4818939 184 40
14:01:43 4/17/2011 4 17 2011 14 641 521839 4818936 187 40
10:00:55 12/19/2010 12 19 2010 10 642 523882 4818943 182 40
0:00:53 12/29/2009 12 29 2009 0 641 520919 4818933 189 40
22:00:53 4/29/2009 4 29 2009 22 646 520899 4818933 189 40
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6:00:48 2/4/2010 2 4 2010 6 633 523085 4818940 184 40
14:00:55 1/17/2011 1 17 2011 14 638 523973 4818943 182 40
12:00:53 1/8/2011 1 8 2011 12 639 524397 4818945 123 39
0:00:30 2/7/2010 2 7 2010 0 640 521255 4818934 188 40
6:00:42 3/12/2014 3 12 2014 6 909 522103 4818937 186 40
8:01:59 4/2/2014 4 2 2014 8 907 522540 4818938 185 40
22:00:54 3/23/2008 3 23 2008 22 636 522829 4818939 184 40
6:00:53 2/19/2014 2 19 2014 6 908 523314 4818941 183 40
12:00:34 4/6/2009 4 6 2009 12 639 521662 4818935 187 40
18:00:41 3/29/2009 3 29 2009 18 644 523597 4818942 183 40
18:00:24 3/30/2008 3 30 2008 18 637 522643 4818939 185 40
22:00:53 1/18/2011 1 18 2011 22 639 523019 4818940 184 40
14:00:42 3/18/2009 3 18 2009 14 638 521832 4818936 187 40
8:00:19 3/2/2014 3 2 2014 8 916 522488 4818938 185 40
4:00:43 1/16/2013 1 16 2013 4 663 523384 4818941 183 40
14:00:53 2/1/2011 2 1 2011 14 650 524065 4818944 123 39
2:00:49 1/28/2010 1 28 2010 2 641 520986 4818934 189 40
18:00:50 1/25/2014 1 25 2014 18 907 521613 4818936 187 40
2:00:54 3/4/2010 3 4 2010 2 644 525228 4818948 81 40
4:00:50 3/21/2010 3 21 2010 4 638 521469 4818935 188 40
20:00:53 1/24/2014 1 24 2014 20 907 523283 4818941 183 40
20:00:52 4/17/2012 4 17 2012 20 666 522743 4818940 185 40
14:00:31 2/21/2011 2 21 2011 14 654 521385 4818935 188 40
20:00:32 2/18/2013 2 18 2013 20 666 523351 4818942 183 40
18:00:42 3/20/2009 3 20 2009 18 635 521718 4818936 187 40
14:00:47 3/13/2013 3 13 2013 14 663 522116 4818938 186 40
18:00:48 1/3/2009 1 3 2009 18 637 523823 4818943 182 40
2:00:47 2/4/2011 2 4 2011 2 638 523478 4818942 183 40
0:00:50 4/16/2010 4 16 2010 0 653 520886 4818934 189 40
8:00:53 1/13/2011 1 13 2011 8 646 522193 4818938 186 40
18:01:11 1/14/2011 1 14 2011 18 638 521677 4818936 187 40
4:00:45 2/10/2010 2 10 2010 4 638 522789 4818940 185 40
4:00:53 1/22/2011 1 22 2011 4 642 524031 4818944 123 39
6:00:53 12/15/2013 12 15 2013 6 916 524885 4818948 79 40
6:00:53 1/12/2014 1 12 2014 6 916 523321 4818942 183 40
18:00:53 1/15/2009 1 15 2009 18 632 523245 4818942 183 40
18:00:53 3/23/2009 3 23 2009 18 643 521412 4818936 188 40
4:00:41 3/4/2010 3 4 2010 4 638 524988 4818948 79 40
18:00:56 3/19/2009 3 19 2009 18 638 523068 4818941 184 40
6:00:41 1/5/2013 1 5 2013 6 680 520784 4818934 190 17
16:00:24 1/26/2011 1 26 2011 16 654 522797 4818941 185 40
16:01:12 2/13/2013 2 13 2013 16 675 523433 4818943 183 40
0:02:54 3/16/2009 3 16 2009 0 645 523832 4818944 182 40
22:00:54 1/13/2009 1 13 2009 22 637 527124 4818957 74 40
8:00:57 2/24/2010 2 24 2010 8 638 523583 4818943 183 40
4:00:55 4/1/2009 4 1 2009 4 648 523583 4818943 183 40
0:00:57 1/2/2011 1 2 2011 0 650 523213 4818942 183 40
2:00:24 12/18/2009 12 18 2009 2 639 524536 4818947 78 40
8:00:27 3/29/2014 3 29 2014 8 907 524585 4818947 78 40
22:00:52 1/5/2012 1 5 2012 22 665 526210 4818953 77 40
8:00:41 12/29/2009 12 29 2009 8 647 521567 4818937 188 40
14:00:43 12/30/2010 12 30 2010 14 639 523695 4818944 182 40
2:00:54 2/19/2013 2 19 2013 2 666 523248 4818943 183 40
22:00:54 1/15/2013 1 15 2013 22 663 523383 4818943 183 40
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10:00:39 4/25/2013 4 25 2013 10 679 521944 4818938 187 40
18:00:43 4/30/2011 4 30 2011 18 654 523333 4818943 183 40
22:00:37 1/18/2013 1 18 2013 22 671 523141 4818942 184 40
4:00:41 4/7/2009 4 7 2009 4 645 525960 4818953 80 40
14:00:16 3/7/2014 3 7 2014 14 916 521953 4818939 187 40
12:00:54 12/24/2009 12 24 2009 12 647 521747 4818938 187 40
6:00:53 3/14/2009 3 14 2009 6 642 523903 4818945 182 40
0:00:48 2/19/2013 2 19 2013 0 666 523303 4818943 183 40
6:00:15 4/19/2014 4 19 2014 6 913 524115 4818946 123 39
6:00:24 3/21/2010 3 21 2010 6 638 521465 4818937 188 40
4:00:41 1/4/2010 1 4 2010 4 638 524729 4818948 78 40
22:00:33 1/24/2014 1 24 2014 22 907 523284 4818943 183 40
16:00:53 3/16/2010 3 16 2010 16 657 521556 4818938 188 40
18:00:13 1/9/2011 1 9 2011 18 639 523650 4818945 182 40
14:01:18 3/16/2010 3 16 2010 14 639 521617 4818938 187 40
6:00:36 1/25/2014 1 25 2014 6 907 523274 4818944 183 40
16:01:31 3/3/2010 3 3 2010 16 642 525990 4818954 80 40
16:00:41 4/17/2011 4 17 2011 16 641 521811 4818939 187 40
12:00:54 3/21/2010 3 21 2010 12 647 521126 4818937 189 40
18:00:41 4/21/2009 4 21 2009 18 639 524214 4818947 123 39
2:01:39 4/23/2010 4 23 2010 2 646 525318 4818951 81 40
6:00:47 3/4/2010 3 4 2010 6 644 525231 4818951 81 40
20:00:49 1/20/2014 1 20 2014 20 907 523884 4818946 182 40
16:00:50 1/3/2009 1 3 2009 16 634 524017 4818947 123 39
2:00:44 2/22/2011 2 22 2011 2 639 523469 4818945 183 40
14:00:18 3/18/2009 3 18 2009 14 639 521806 4818939 187 40
0:00:53 2/27/2010 2 27 2010 0 640 523220 4818944 183 40
18:00:48 3/23/2011 3 23 2011 18 664 522862 4818943 184 40
18:00:54 12/29/2012 12 29 2012 18 675 524810 4818950 79 40
10:00:24 4/4/2008 4 4 2008 10 633 521644 4818939 187 40
22:00:54 1/28/2010 1 28 2010 22 640 523214 4818944 183 40
6:00:53 3/23/2014 3 23 2014 6 679 521469 4818938 188 40
2:00:48 1/28/2010 1 28 2010 2 633 523481 4818945 183 40
16:00:53 12/6/2010 12 6 2010 16 642 526396 4818956 77 40
10:00:49 4/8/2014 4 8 2014 10 917 521998 4818940 187 40
22:00:42 2/18/2013 2 18 2013 22 666 523349 4818945 183 40
10:00:47 4/2/2010 4 2 2010 10 644 524443 4818949 78 40
18:00:55 1/12/2011 1 12 2011 18 646 522193 4818941 186 40
0:00:14 1/16/2013 1 16 2013 0 663 523383 4818945 183 40
0:00:27 1/4/2009 1 4 2009 0 637 523827 4818947 182 40
16:00:50 1/17/2010 1 17 2010 16 644 522378 4818942 186 40
14:00:41 3/8/2010 3 8 2010 14 641 521619 4818939 187 40
14:01:18 1/13/2011 1 13 2011 14 639 523639 4818946 182 40
6:00:13 12/27/2008 12 27 2008 6 633 523904 4818947 182 40
10:00:49 11/27/2010 11 27 2010 10 643 522107 4818941 186 40
18:00:40 3/17/2009 3 17 2009 18 645 523441 4818946 183 40
18:01:06 4/8/2012 4 8 2012 18 677 524929 4818951 79 40
18:00:48 3/12/2009 3 12 2009 18 642 523153 4818945 184 40
10:00:35 3/25/2014 3 25 2014 10 917 522001 4818941 187 40
4:00:56 1/14/2011 1 14 2011 4 642 523701 4818947 182 40
4:00:30 3/4/2010 3 4 2010 4 644 525232 4818952 81 40
22:00:53 2/7/2012 2 7 2012 22 663 525416 4818953 81 40
0:00:50 1/25/2014 1 25 2014 0 907 523284 4818945 183 40
10:00:48 3/25/2014 3 25 2014 10 679 521843 4818941 187 40
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6:00:48 1/16/2013 1 16 2013 6 663 523383 4818946 183 40
12:00:24 3/8/2010 3 8 2010 12 641 521615 4818940 187 40
12:00:45 3/17/2010 3 17 2010 12 643 521759 4818940 187 40
16:00:53 1/29/2013 1 29 2013 16 679 521254 4818939 188 40
22:00:26 1/20/2014 1 20 2014 22 907 523885 4818948 182 40
2:00:41 3/25/2010 3 25 2010 2 639 522175 4818942 186 40
16:00:53 2/24/2011 2 24 2011 16 646 523738 4818947 182 40
4:00:53 3/23/2014 3 23 2014 4 679 521472 4818940 188 40
18:00:53 2/6/2010 2 6 2010 18 640 521255 4818939 188 40
3:00:50 4/11/2010 4 11 2010 3 801 520922 4818938 189 40
0:00:43 1/28/2010 1 28 2010 0 633 523482 4818947 183 40
6:00:54 1/16/2014 1 16 2014 6 916 523847 4818948 182 40
8:00:54 3/11/2012 3 11 2012 8 666 522335 4818943 186 40
16:00:55 2/14/2013 2 14 2013 16 675 523137 4818946 184 40
12:00:55 1/20/2011 1 20 2011 12 642 524956 4818952 79 40
18:00:49 2/3/2014 2 3 2014 18 916 523005 4818945 184 40
12:00:54 2/5/2009 2 5 2009 12 633 524967 4818952 79 40
2:00:56 12/13/2012 12 13 2012 2 677 524888 4818952 79 40
14:00:53 2/15/2011 2 15 2011 14 655 522505 4818944 185 40
18:00:54 12/3/2011 12 3 2011 18 667 526308 4818957 77 40
4:00:55 1/28/2010 1 28 2010 4 643 524942 4818952 79 40
14:00:42 2/5/2009 2 5 2009 14 633 524959 4818952 79 40
22:00:54 2/6/2010 2 6 2010 22 640 521254 4818940 188 40
8:00:49 11/26/2010 11 26 2010 8 638 522286 4818943 186 40
14:00:06 1/3/2009 1 3 2009 14 634 524220 4818950 123 39
10:01:24 1/12/2011 1 12 2011 10 647 524544 4818951 78 40
12:00:53 3/16/2014 3 16 2014 12 679 521741 4818941 187 40
22:00:43 1/14/2009 1 14 2009 22 635 522737 4818945 185 40
20:00:48 3/26/2014 3 26 2014 20 913 525023 4818953 79 40
12:00:49 12/20/2013 12 20 2013 12 907 523894 4818949 182 40
14:00:47 1/9/2010 1 9 2010 14 647 521479 4818941 188 40
18:00:50 3/16/2009 3 16 2009 18 633 523035 4818946 184 40
22:01:24 1/14/2011 1 14 2011 22 638 521680 4818942 187 40
10:00:53 12/24/2009 12 24 2009 10 638 521855 4818942 187 40
4:00:54 3/9/2014 3 9 2014 4 917 524747 4818952 78 40
14:00:48 2/2/2014 2 2 2014 14 907 521502 4818941 188 40
8:00:54 4/10/2009 4 10 2009 8 637 522251 4818944 186 40
18:00:41 3/28/2008 3 28 2008 18 634 523732 4818949 182 40
18:00:53 3/12/2009 3 12 2009 18 633 521308 4818940 188 40
12:00:49 1/1/2013 1 1 2013 12 658 523045 4818946 184 40
4:01:11 1/17/2014 1 17 2014 4 909 523219 4818947 183 40
2:00:54 1/5/2010 1 5 2010 2 639 522861 4818946 184 40
10:01:32 2/3/2012 2 3 2012 10 665 524419 4818951 78 40
6:00:54 2/10/2011 2 10 2011 6 646 522975 4818946 184 40
12:00:42 3/17/2010 3 17 2010 12 647 521896 4818943 187 40
14:00:52 3/23/2010 3 23 2010 14 646 522035 4818943 186 40
6:00:43 1/22/2011 1 22 2011 6 642 524033 4818950 123 39
2:00:53 1/16/2013 1 16 2013 2 663 523383 4818948 183 40
8:00:49 1/17/2014 1 17 2014 8 909 523281 4818948 183 40
18:00:56 4/22/2010 4 22 2010 18 639 525284 4818955 81 40
0:00:47 12/16/2008 12 16 2008 0 634 525205 4818955 79 40
2:00:35 4/27/2013 4 27 2013 2 677 521564 4818942 188 40
18:00:42 3/22/2009 3 22 2009 18 645 525952 4818957 80 40
0:01:16 2/4/2011 2 4 2011 0 638 523480 4818948 183 40
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12:00:53 1/17/2013 1 17 2013 12 679 521703 4818943 187 40
16:00:45 12/25/2012 12 25 2012 16 663 522369 4818945 186 40
0:00:47 2/13/2013 2 13 2013 0 663 523240 4818948 183 40
14:00:12 4/16/2008 4 16 2008 14 634 521491 4818942 188 40
8:01:11 1/15/2014 1 15 2014 8 679 522873 4818946 184 40
2:00:48 1/1/2011 1 1 2011 2 638 522805 4818946 185 40
8:00:53 1/16/2014 1 16 2014 8 916 523848 4818950 182 40
18:00:52 2/4/2011 2 4 2011 18 654 522981 4818947 184 40
16:00:41 2/3/2013 2 3 2013 16 679 525554 4818956 81 40
2:00:48 3/3/2013 3 3 2013 2 663 522678 4818946 185 40
18:00:54 3/23/2014 3 23 2014 18 916 521097 4818941 189 40
4:00:24 12/1/2010 12 1 2010 4 639 525036 4818954 79 40
0:00:53 2/23/2011 2 23 2011 0 639 522944 4818947 184 40
12:00:41 4/21/2011 4 21 2011 12 662 521755 4818943 187 40
4:00:54 3/22/2011 3 22 2011 4 650 525037 4818954 79 40
22:01:05 4/15/2010 4 15 2010 22 653 520929 4818940 189 40
6:00:49 4/8/2009 4 8 2009 6 645 526836 4818962 74 40
10:00:25 4/5/2013 4 5 2013 10 671 524514 4818953 78 40
2:00:14 3/24/2013 3 24 2013 2 663 525016 4818955 79 40
8:00:43 4/9/2014 4 9 2014 8 909 526408 4818960 77 40
8:00:42 2/21/2012 2 21 2012 8 663 526043 4818958 77 40
18:01:03 1/12/2011 1 12 2011 18 646 522231 4818945 186 40
12:00:53 11/29/2010 11 29 2010 12 643 523641 4818950 182 40
6:00:48 1/17/2014 1 17 2014 6 909 523225 4818948 183 40
18:00:54 12/29/2013 12 29 2013 18 909 521760 4818943 187 40
2:00:48 3/28/2012 3 28 2012 2 658 521069 4818941 189 40
0:00:48 1/14/2009 1 14 2009 0 637 527124 4818963 74 40
12:00:43 2/19/2011 2 19 2011 12 646 522642 4818947 185 40
0:00:25 1/25/2012 1 25 2012 0 663 522792 4818947 185 40
10:00:52 3/18/2009 3 18 2009 10 634 521787 4818944 187 40
20:00:21 3/9/2012 3 9 2012 20 663 522999 4818948 184 40
18:00:53 1/10/2013 1 10 2013 18 679 523386 4818949 183 40
10:00:56 4/12/2013 4 12 2013 10 679 521776 4818944 187 40
12:00:22 1/27/2010 1 27 2010 12 633 523896 4818951 182 40
12:00:40 3/23/2010 3 23 2010 12 646 522042 4818945 186 40
12:00:41 3/18/2010 3 18 2010 12 639 521944 4818945 187 40
0:00:41 12/13/2012 12 13 2012 0 677 524904 4818955 79 40
20:00:54 1/15/2013 1 15 2013 20 663 523382 4818950 183 40
0:00:53 12/8/2010 12 8 2010 0 638 523484 4818950 183 40
16:00:35 4/24/2014 4 24 2014 16 917 523889 4818952 182 40
10:00:48 3/26/2010 3 26 2010 10 646 524448 4818954 78 40
0:00:53 1/15/2011 1 15 2011 0 801 522713 4818948 185 40
22:00:47 12/25/2009 12 25 2009 22 647 521496 4818944 188 40
0:00:56 1/16/2009 1 16 2009 0 632 523126 4818949 184 40
18:00:55 3/6/2010 3 6 2010 18 644 524620 4818955 78 40
12:01:11 1/10/2013 1 10 2013 12 679 523451 4818950 183 40
6:00:53 12/19/2012 12 19 2012 6 677 523904 4818952 182 40
18:00:32 12/25/2009 12 25 2009 18 647 521497 4818944 188 40
2:00:54 12/5/2009 12 5 2009 2 638 521759 4818945 187 40
0:00:47 3/25/2010 3 25 2010 0 638 520918 4818942 189 40
18:00:47 3/21/2009 3 21 2009 18 648 521412 4818944 188 40
10:00:47 4/16/2013 4 16 2013 10 658 524102 4818953 123 39
22:01:00 4/15/2014 4 15 2014 22 907 525321 4818957 81 40
8:00:48 12/23/2009 12 23 2009 8 638 522345 4818947 186 40
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22:00:47 4/9/2010 4 9 2010 22 639 526225 4818961 77 40
18:00:35 4/7/2014 4 7 2014 18 679 521896 4818946 187 40
10:00:53 12/25/2010 12 25 2010 10 638 523326 4818950 183 40
10:01:11 2/12/2014 2 12 2014 10 918 525243 4818957 81 40
6:01:11 1/23/2012 1 23 2012 6 666 523998 4818953 182 40
20:00:54 3/17/2014 3 17 2014 20 913 527042 4818964 74 40
4:01:24 2/4/2010 2 4 2010 4 633 523108 4818950 184 40
18:00:26 12/30/2008 12 30 2008 18 633 523329 4818950 183 40
8:00:49 3/22/2011 3 22 2011 8 655 524375 4818954 123 39
22:00:54 12/28/2009 12 28 2009 22 646 522125 4818946 186 40
22:00:53 12/21/2009 12 21 2009 22 638 521408 4818944 188 40
14:00:24 3/28/2010 3 28 2010 14 746 526439 4818962 76 40
8:00:53 12/22/2009 12 22 2009 8 639 521643 4818945 187 40
12:00:19 3/28/2008 3 28 2008 12 633 522543 4818948 185 40
22:00:54 1/12/2011 1 12 2011 22 646 522191 4818947 186 40
4:00:56 4/12/2011 4 12 2011 4 668 521731 4818945 187 40
16:01:54 2/23/2010 2 23 2010 16 643 525466 4818959 81 40
0:00:54 3/14/2014 3 14 2014 0 918 524934 4818957 79 40
0:00:55 5/1/2011 5 1 2011 0 655 522130 4818947 186 40
20:00:42 2/25/2014 2 25 2014 20 918 525240 4818958 81 40
14:01:18 4/6/2009 4 6 2009 14 639 521648 4818945 187 40
4:00:42 12/27/2013 12 27 2013 4 914 520879 4818943 189 40
10:00:43 4/15/2013 4 15 2013 10 658 521783 4818946 187 40
18:00:42 12/6/2010 12 6 2010 18 638 523325 4818951 183 40
18:00:30 1/14/2009 1 14 2009 18 635 522747 4818949 185 40
18:00:17 1/3/2009 1 3 2009 18 634 524001 4818953 182 40
2:00:56 12/23/2009 12 23 2009 2 646 524140 4818954 123 39
22:00:53 1/14/2013 1 14 2013 22 663 522885 4818950 184 40
18:00:56 1/13/2011 1 13 2011 18 642 523662 4818952 182 40
22:00:26 4/3/2012 4 3 2012 22 679 524865 4818957 79 40
6:00:24 2/27/2011 2 27 2011 6 642 523884 4818953 182 40
4:00:36 12/22/2009 12 22 2009 4 639 521516 4818945 188 40
18:00:23 12/4/2009 12 4 2009 18 638 521787 4818946 187 40
22:00:54 3/13/2014 3 13 2014 22 918 524934 4818957 79 40
4:00:24 4/2/2011 4 2 2011 4 661 522037 4818947 186 40
16:00:44 1/2/2012 1 2 2012 16 658 521557 4818946 188 40
8:00:53 12/7/2010 12 7 2010 8 638 523891 4818954 182 40
6:00:48 4/10/2010 4 10 2010 6 639 526870 4818965 74 40
12:00:42 3/15/2009 3 15 2009 12 643 523822 4818954 182 40
22:00:54 12/21/2009 12 21 2009 22 647 521649 4818946 187 40
18:00:43 5/6/2011 5 6 2011 18 654 525867 4818961 80 40
14:00:41 12/30/2010 12 30 2010 14 638 522392 4818949 186 40
16:00:38 3/6/2012 3 6 2012 16 663 523186 4818952 184 40
18:00:53 4/18/2012 4 18 2012 18 677 524937 4818958 79 40
8:00:47 12/28/2012 12 28 2012 8 663 521896 4818948 187 40
16:00:41 2/2/2010 2 2 2010 16 643 524210 4818956 123 39
16:00:55 2/23/2010 2 23 2010 16 646 525516 4818961 81 40
18:00:32 3/23/2011 3 23 2011 18 660 522660 4818951 185 40
6:00:56 12/26/2013 12 26 2013 6 671 521237 4818946 188 40
22:00:49 3/27/2010 3 27 2010 22 655 525876 4818962 80 40
22:00:41 12/25/2008 12 25 2008 22 633 524883 4818959 79 40
18:00:53 1/12/2009 1 12 2009 18 635 523147 4818952 184 40
4:00:23 3/4/2013 3 4 2013 4 663 523834 4818955 182 40
6:00:24 3/25/2010 3 25 2010 6 639 522198 4818949 186 40
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2:00:42 2/19/2013 2 19 2013 2 677 521343 4818947 188 40
8:00:48 3/28/2012 3 28 2012 8 678 525900 4818963 80 40
14:00:41 1/1/2010 1 1 2010 14 643 524134 4818956 123 39
14:00:48 3/3/2012 3 3 2012 14 666 523343 4818953 183 40
10:00:43 4/1/2008 4 1 2008 10 634 521967 4818949 187 40
4:00:49 1/28/2010 1 28 2010 4 633 523484 4818954 183 40
6:00:41 3/17/2010 3 17 2010 6 653 522126 4818949 186 40
22:00:54 1/31/2011 1 31 2011 22 646 523855 4818955 182 40
18:00:59 2/27/2010 2 27 2010 18 644 525389 4818961 81 40
2:01:08 2/2/2011 2 2 2011 2 642 523852 4818955 182 40
0:00:36 3/30/2008 3 30 2008 0 634 523688 4818955 182 40
16:00:41 4/23/2008 4 23 2008 16 631 521852 4818949 187 40
10:00:37 1/10/2013 1 10 2013 10 679 523451 4818954 183 40
16:00:48 1/23/2014 1 23 2014 16 909 524359 4818957 123 39
16:00:23 12/17/2010 12 17 2010 16 638 521528 4818948 188 40
18:00:47 2/17/2013 2 17 2013 18 666 523484 4818954 183 40
12:00:52 3/7/2014 3 7 2014 12 916 521941 4818949 187 40
12:00:48 2/5/2011 2 5 2011 12 654 525421 4818961 81 40
16:00:44 3/6/2011 3 6 2011 16 654 521261 4818947 188 40
6:00:49 11/27/2010 11 27 2010 6 641 521458 4818948 188 40
16:00:42 1/3/2009 1 3 2009 16 637 524779 4818959 78 40
0:00:49 3/28/2010 3 28 2010 0 655 525875 4818963 80 40
0:00:43 1/17/2014 1 17 2014 0 909 523188 4818954 184 40
0:00:55 1/28/2010 1 28 2010 0 643 524956 4818960 79 40
8:00:56 1/19/2014 1 19 2014 8 907 523898 4818956 182 40
4:00:41 12/19/2012 12 19 2012 4 677 523900 4818956 182 40
8:00:56 4/11/2012 4 11 2012 8 672 522219 4818951 186 40
14:00:13 3/2/2011 3 2 2011 14 801 523868 4818956 182 40
4:00:28 2/3/2013 2 3 2013 4 663 523350 4818955 183 40
10:01:26 2/2/2012 2 2 2012 10 665 523350 4818955 183 40
18:00:24 12/30/2010 12 30 2010 18 647 521207 4818948 188 40
18:00:47 3/22/2008 3 22 2008 18 637 523489 4818955 183 40
8:00:41 12/26/2013 12 26 2013 8 671 521232 4818948 188 40
6:00:53 3/4/2013 3 4 2013 6 663 523843 4818956 182 40
10:00:41 1/12/2011 1 12 2011 10 650 524637 4818959 78 40
14:00:26 12/24/2010 12 24 2010 14 638 523478 4818955 183 40
20:00:54 12/25/2013 12 25 2013 20 911 523486 4818955 183 40
0:00:46 4/13/2013 4 13 2013 0 679 521405 4818948 188 40
18:00:55 12/28/2009 12 28 2009 18 646 522122 4818951 186 40
20:00:44 4/7/2012 4 7 2012 20 666 525660 4818963 80 40
12:00:47 3/16/2010 3 16 2010 12 656 521710 4818949 187 40
18:00:48 1/27/2010 1 27 2010 18 643 524955 4818961 79 40
18:00:55 3/22/2008 3 22 2008 18 632 522874 4818953 184 40
10:00:27 1/4/2012 1 4 2012 10 658 521572 4818949 188 40
16:00:50 1/15/2014 1 15 2014 16 907 522633 4818952 185 40
22:00:27 1/13/2011 1 13 2011 22 642 523662 4818956 182 40
8:00:55 12/26/2013 12 26 2013 8 914 520943 4818947 189 40
0:00:56 12/27/2009 12 27 2009 0 639 521626 4818949 187 40
16:00:48 1/20/2013 1 20 2013 16 665 523728 4818956 182 40
18:00:50 3/29/2012 3 29 2012 18 670 525267 4818962 81 40
16:00:41 1/25/2010 1 25 2010 16 633 523491 4818956 183 40
8:00:42 3/5/2010 3 5 2010 8 643 525548 4818963 81 40
2:00:48 12/27/2013 12 27 2013 2 914 520905 4818947 189 40
6:00:53 2/10/2014 2 10 2014 6 918 527148 4818970 74 40
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8:00:42 2/2/2011 2 2 2011 8 642 523933 4818958 182 40
18:00:56 12/10/2010 12 10 2010 18 638 522856 4818954 184 40
8:01:12 2/24/2010 2 24 2010 8 633 523764 4818957 182 40
18:00:24 1/29/2010 1 29 2010 18 647 521238 4818949 188 40
2:00:56 3/3/2014 3 3 2014 2 918 523843 4818957 182 40
18:01:24 3/12/2009 3 12 2009 18 637 523495 4818956 183 40
18:00:56 2/26/2010 2 26 2010 18 639 523343 4818956 183 40
10:00:57 12/27/2008 12 27 2008 10 633 523897 4818958 182 40
2:00:37 2/23/2011 2 23 2011 2 639 522936 4818954 184 40
18:00:40 1/3/2010 1 3 2010 18 638 523278 4818956 183 40
18:00:48 1/31/2011 1 31 2011 18 638 523090 4818955 184 40
4:00:41 4/16/2011 4 16 2011 4 659 525025 4818962 79 40
10:00:54 3/6/2014 3 6 2014 10 913 527013 4818970 74 40
14:00:48 3/17/2010 3 17 2010 14 801 521978 4818951 187 40
18:00:48 2/27/2013 2 27 2013 18 666 523729 4818957 182 40
18:00:21 3/28/2012 3 28 2012 18 670 524549 4818960 78 40
14:00:29 1/14/2011 1 14 2011 14 650 522034 4818952 186 40
0:00:54 1/31/2010 1 31 2010 0 640 523288 4818956 183 40
16:00:47 12/30/2010 12 30 2010 16 638 522393 4818953 186 40
22:00:53 11/29/2010 11 29 2010 22 638 521877 4818951 187 40
8:00:47 3/12/2014 3 12 2014 8 918 524882 4818962 79 40
8:00:53 12/9/2013 12 9 2013 8 917 523238 4818956 183 40
18:00:35 1/19/2011 1 19 2011 18 642 523832 4818958 182 40
8:00:55 2/24/2010 2 24 2010 8 639 523909 4818959 182 40
22:01:51 1/27/2010 1 27 2010 22 643 524958 4818962 79 40
7:15:41 12/14/2012 12 14 2012 7 641 525012 4818963 79 40
8:00:15 2/9/2010 2 9 2010 8 633 525095 4818963 79 40
10:00:55 2/2/2010 2 2 2010 10 643 524076 4818959 123 39
0:00:24 3/24/2011 3 24 2011 0 663 522858 4818955 184 40
4:00:47 1/1/2011 1 1 2011 4 638 522818 4818955 184 40
8:00:53 12/18/2012 12 18 2012 8 665 525460 4818964 81 40
0:00:44 12/10/2011 12 10 2011 0 659 524563 4818961 78 40
12:00:50 1/14/2011 1 14 2011 12 650 522034 4818952 186 40
4:00:54 12/15/2011 12 15 2011 4 650 525118 4818963 79 40
2:00:39 3/16/2009 3 16 2009 2 645 523825 4818959 182 40
14:00:19 3/17/2010 3 17 2010 14 646 521990 4818953 187 40
6:00:54 2/2/2011 2 2 2011 6 642 523931 4818959 182 40
22:00:54 12/10/2010 12 10 2010 22 638 522851 4818955 184 40
14:00:41 12/26/2012 12 26 2012 14 671 521541 4818951 188 40
18:00:56 3/19/2009 3 19 2009 18 646 523250 4818957 183 40
16:01:17 1/26/2011 1 26 2011 16 638 522660 4818955 185 40
8:00:41 2/10/2010 2 10 2010 8 638 522816 4818956 184 40
14:00:53 3/3/2010 3 3 2010 14 643 525010 4818964 79 40
2:00:42 12/27/2009 12 27 2009 2 639 521619 4818952 187 40
16:00:47 2/11/2011 2 11 2011 16 639 523651 4818959 182 40
0:00:56 4/16/2010 4 16 2010 0 646 520931 4818950 189 40
18:00:53 1/20/2014 1 20 2014 18 907 523911 4818960 182 40
12:00:42 1/1/2010 1 1 2010 12 643 524129 4818961 123 39
14:00:48 1/20/2013 1 20 2013 14 665 523725 4818959 182 40
8:00:56 4/9/2010 4 9 2010 8 640 525994 4818968 80 40
20:00:47 3/20/2012 3 20 2012 20 666 521432 4818952 188 40
18:00:55 12/31/2010 12 31 2010 18 638 522815 4818956 184 40
22:00:48 3/29/2008 3 29 2008 22 634 523683 4818959 182 40
10:00:48 4/21/2011 4 21 2011 10 662 521751 4818953 187 40
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18:00:48 12/6/2010 12 6 2010 18 647 523839 4818960 182 40
0:00:48 12/26/2012 12 26 2012 0 671 521245 4818951 188 40
2:00:54 12/23/2009 12 23 2009 2 633 521582 4818952 188 40
16:00:42 4/30/2009 4 30 2009 16 634 521856 4818953 187 40
6:00:53 3/7/2010 3 7 2010 6 643 524495 4818962 78 40
14:00:49 1/12/2009 1 12 2009 14 632 523246 4818958 183 40
14:00:18 3/30/2008 3 30 2008 14 633 523740 4818960 182 40
0:00:55 4/3/2012 4 3 2012 0 666 526273 4818969 77 40
8:00:53 12/15/2011 12 15 2011 8 650 524123 4818961 123 39
20:01:12 4/7/2014 4 7 2014 20 679 521241 4818952 188 40
18:00:44 5/9/2011 5 9 2011 18 667 521591 4818953 188 40
2:01:23 3/7/2010 3 7 2010 2 643 524497 4818963 78 40
16:00:54 12/24/2010 12 24 2010 16 638 523476 4818959 183 40
14:00:45 2/23/2012 2 23 2012 14 663 523318 4818959 183 40
8:00:56 3/2/2014 3 2 2014 8 909 524523 4818963 78 40
10:00:55 1/27/2013 1 27 2013 10 663 521688 4818953 187 40
22:00:48 3/15/2009 3 15 2009 22 645 523884 4818961 182 40
16:00:48 4/8/2009 4 8 2009 16 634 522242 4818955 186 40
16:00:41 1/29/2014 1 29 2014 16 917 523129 4818958 184 40
0:00:50 1/20/2011 1 20 2011 0 642 523828 4818961 182 40
18:00:23 2/20/2013 2 20 2013 18 663 521243 4818952 188 40
14:00:48 3/17/2010 3 17 2010 14 639 521805 4818954 187 40
6:00:53 4/9/2009 4 9 2009 6 645 526970 4818973 74 40
2:00:53 3/18/2010 3 18 2010 2 640 522215 4818955 186 40
20:00:54 3/9/2012 3 9 2012 20 666 522986 4818958 184 40
18:00:44 2/9/2010 2 9 2010 18 646 522221 4818955 186 40
18:00:54 1/30/2010 1 30 2010 18 633 522834 4818958 184 40
0:00:53 12/23/2011 12 23 2011 0 650 524836 4818965 79 40
18:00:54 2/26/2010 2 26 2010 18 640 523293 4818959 183 40
6:00:45 11/30/2010 11 30 2010 6 638 521945 4818955 187 40
16:00:36 4/1/2011 4 1 2011 16 655 521420 4818953 188 40
18:00:54 2/9/2011 2 9 2011 18 646 522810 4818958 184 40
18:01:02 12/21/2012 12 21 2012 18 677 522623 4818957 185 40
14:00:53 4/24/2014 4 24 2014 14 917 523884 4818961 182 40
12:00:53 12/20/2010 12 20 2010 12 801 523893 4818962 182 40
6:00:54 3/29/2013 3 29 2013 6 671 521864 4818955 187 40
4:00:35 1/29/2014 1 29 2014 4 908 522745 4818958 185 40
4:00:53 3/31/2012 3 31 2012 4 675 525956 4818969 80 40
0:00:55 12/5/2009 12 5 2009 0 638 521698 4818954 187 40
4:00:54 4/5/2012 4 5 2012 4 672 526157 4818970 77 40
4:01:48 3/29/2013 3 29 2013 4 671 521867 4818955 187 40
18:00:55 1/7/2012 1 7 2012 18 641 521461 4818954 188 40
2:00:48 12/26/2012 12 26 2012 2 671 521252 4818953 188 40
8:00:42 1/28/2010 1 28 2010 8 643 524521 4818964 78 40
4:00:41 12/26/2013 12 26 2013 4 671 521218 4818953 188 40
6:00:41 4/16/2011 4 16 2011 6 659 525023 4818966 79 40
18:00:55 1/17/2014 1 17 2014 18 679 524709 4818965 78 40
16:00:46 3/21/2008 3 21 2008 16 632 523007 4818959 184 40
18:00:17 12/25/2008 12 25 2008 18 637 525188 4818967 79 40
18:00:49 3/23/2009 3 23 2009 18 633 521545 4818954 188 40
16:00:15 1/13/2009 1 13 2009 16 632 523358 4818960 183 40
12:00:44 2/16/2010 2 16 2010 12 646 523799 4818962 182 40
0:00:42 12/25/2010 12 25 2010 0 638 523327 4818960 183 40
10:00:56 1/21/2013 1 21 2013 10 679 522259 4818957 186 40
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10:00:28 2/12/2010 2 12 2010 10 640 524288 4818964 123 39
20:00:36 2/17/2014 2 17 2014 20 907 523825 4818962 182 40
4:00:42 12/26/2012 12 26 2012 4 671 521250 4818954 188 40
22:00:59 12/31/2010 12 31 2010 22 638 522820 4818959 184 40
4:00:41 4/10/2010 4 10 2010 4 639 526864 4818974 74 40
14:00:56 1/13/2009 1 13 2009 14 632 523360 4818961 183 40
18:00:53 4/5/2009 4 5 2009 18 643 521264 4818954 188 40
6:00:53 12/15/2011 12 15 2011 6 650 524120 4818964 123 39
0:00:42 3/12/2013 3 12 2013 0 663 522648 4818958 185 40
8:00:55 11/30/2010 11 30 2010 8 638 521942 4818956 187 40
18:00:54 2/27/2013 2 27 2013 18 679 521237 4818954 188 40
12:00:56 3/6/2014 3 6 2014 12 913 527208 4818976 74 40
4:00:54 4/9/2009 4 9 2009 4 645 526969 4818975 74 40
2:00:54 3/13/2014 3 13 2014 2 916 526335 4818972 77 40
14:00:41 4/22/2011 4 22 2011 14 665 522186 4818957 186 40
8:00:54 3/14/2012 3 14 2012 8 663 522231 4818957 186 40
16:00:29 4/8/2009 4 8 2009 16 644 525279 4818968 81 40
4:00:53 4/26/2013 4 26 2013 4 677 521139 4818954 189 40
4:00:49 3/25/2010 3 25 2010 4 639 522177 4818957 186 40
14:00:42 3/23/2010 3 23 2010 14 654 521415 4818955 188 40
4:00:45 2/18/2014 2 18 2014 4 907 523834 4818963 182 40
16:00:53 1/13/2011 1 13 2011 16 647 523571 4818962 183 40
18:00:53 1/24/2014 1 24 2014 18 909 522850 4818959 184 40
12:00:39 3/16/2010 3 16 2010 12 640 521562 4818955 188 40
16:01:53 1/14/2013 1 14 2013 16 671 522638 4818959 185 40
22:00:48 4/30/2011 4 30 2011 22 655 522139 4818957 186 40
6:00:55 4/5/2012 4 5 2012 6 672 526161 4818972 77 40
0:01:40 3/19/2014 3 19 2014 0 913 527008 4818975 74 40
16:00:55 2/16/2010 2 16 2010 16 638 523824 4818963 182 40
0:00:33 1/15/2014 1 15 2014 0 917 522648 4818959 185 40
6:00:37 1/15/2014 1 15 2014 6 917 522657 4818959 185 40
22:00:48 12/20/2008 12 20 2008 22 635 525103 4818968 79 40
6:00:50 3/18/2010 3 18 2010 6 640 522064 4818957 186 40
16:00:48 4/18/2011 4 18 2011 16 641 521976 4818957 187 40
22:00:55 4/1/2011 4 1 2011 22 669 522030 4818957 186 40
12:00:41 12/26/2012 12 26 2012 12 671 521539 4818956 188 40
10:00:50 1/12/2009 1 12 2009 10 632 523355 4818962 183 40
2:00:48 4/24/2008 4 24 2008 2 631 520888 4818954 189 40
16:00:41 4/15/2008 4 15 2008 16 632 524581 4818966 78 40
16:00:38 3/3/2010 3 3 2010 16 638 524869 4818967 79 40
10:01:53 2/11/2014 2 11 2014 10 918 524592 4818967 78 40
20:00:23 4/27/2014 4 27 2014 20 913 526724 4818975 76 40
22:00:18 1/14/2014 1 14 2014 22 909 523874 4818964 182 40
4:00:48 3/16/2012 3 16 2012 4 666 521541 4818956 188 40
22:00:33 4/5/2009 4 5 2009 22 648 525291 4818969 81 40
20:00:53 1/14/2013 1 14 2013 20 663 522886 4818961 184 40
0:00:54 12/23/2009 12 23 2009 0 633 521578 4818956 188 40
8:00:53 3/15/2014 3 15 2014 8 679 521759 4818957 187 40
8:00:52 12/11/2013 12 11 2013 8 911 523898 4818964 182 40
22:00:27 1/8/2014 1 8 2014 22 907 522737 4818961 185 40
4:00:54 12/23/2010 12 23 2010 4 646 523101 4818962 184 40
8:00:36 4/23/2008 4 23 2008 8 636 522508 4818960 185 40
18:00:47 3/29/2012 3 29 2012 18 678 525973 4818972 80 40
12:00:14 1/12/2009 1 12 2009 12 632 523362 4818963 183 40
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6:00:47 3/24/2008 3 24 2008 6 632 523164 4818962 184 40
10:00:56 3/8/2010 3 8 2010 10 641 521628 4818957 187 40
8:00:54 1/15/2014 1 15 2014 8 917 522659 4818961 185 40
16:00:23 5/1/2009 5 1 2009 16 640 521586 4818957 188 40
22:00:49 3/23/2011 3 23 2011 22 667 522745 4818961 185 40
10:00:44 4/1/2011 4 1 2011 10 658 521810 4818958 187 40
22:00:34 3/24/2010 3 24 2010 22 638 520957 4818955 189 40
14:00:29 4/8/2009 4 8 2009 14 634 522240 4818960 186 40
22:00:57 2/17/2014 2 17 2014 22 907 523825 4818965 182 40
8:00:45 12/20/2013 12 20 2013 8 911 524100 4818966 123 39
12:00:54 12/22/2012 12 22 2012 12 670 521799 4818958 187 40
2:00:48 2/18/2014 2 18 2014 2 907 523825 4818965 182 40
0:00:51 1/4/2010 1 4 2010 0 638 524591 4818968 78 40
2:00:47 1/5/2013 1 5 2013 2 680 520815 4818955 189 40
4:00:54 12/27/2009 12 27 2009 4 639 521628 4818958 187 40
0:01:05 3/25/2011 3 25 2011 0 650 522698 4818961 185 40
14:00:43 3/4/2012 3 4 2012 14 665 523224 4818963 183 40
10:00:26 2/3/2011 2 3 2011 10 639 524253 4818967 123 39
18:00:55 4/2/2012 4 2 2012 18 672 525315 4818971 81 40
6:00:53 4/12/2011 4 12 2011 6 666 521648 4818958 187 40
2:01:57 3/18/2010 3 18 2010 2 641 521075 4818956 189 40
18:00:54 2/22/2011 2 22 2011 18 642 523019 4818963 184 40
0:00:54 1/21/2014 1 21 2014 0 907 523883 4818966 182 40
22:00:41 3/23/2011 3 23 2011 22 664 522829 4818962 184 40
2:00:48 3/23/2014 3 23 2014 2 679 521447 4818958 188 40
16:01:23 3/23/2010 3 23 2010 16 656 521615 4818958 187 40
6:00:41 3/21/2010 3 21 2010 6 646 521403 4818957 188 40
8:00:53 12/12/2010 12 12 2010 8 655 524195 4818967 123 39
12:01:36 2/19/2011 2 19 2011 12 801 522643 4818962 185 40
6:00:53 4/19/2014 4 19 2014 6 917 525398 4818971 81 40
2:00:54 4/12/2011 4 12 2011 2 666 521647 4818958 187 40
18:01:24 4/19/2011 4 19 2011 18 668 526202 4818975 77 40
6:00:47 11/27/2010 11 27 2010 6 638 522138 4818960 186 40
18:00:32 12/31/2010 12 31 2010 18 638 522819 4818962 184 40
0:00:42 4/2/2011 4 2 2011 0 669 522028 4818960 186 40
18:00:53 3/22/2013 3 22 2013 18 663 521091 4818957 189 40
8:00:37 11/17/2010 11 17 2010 8 640 522879 4818963 184 40
12:00:30 2/4/2010 2 4 2010 12 643 523778 4818966 182 40
8:00:48 3/23/2010 3 23 2010 8 656 521741 4818959 187 40
14:00:43 3/16/2009 3 16 2009 14 637 523411 4818965 183 40
2:00:57 1/29/2014 1 29 2014 2 908 522744 4818962 185 40
2:00:56 3/19/2010 3 19 2010 2 654 524644 4818969 78 40
8:00:54 12/29/2009 12 29 2009 8 638 521634 4818959 187 40
18:00:43 4/3/2010 4 3 2010 18 652 526688 4818977 76 40
6:00:42 12/16/2011 12 16 2011 6 650 524480 4818969 78 40
2:00:55 1/29/2014 1 29 2014 2 916 523652 4818966 182 40
4:00:54 3/25/2010 3 25 2010 4 638 520938 4818957 189 40
4:00:53 4/12/2011 4 12 2011 4 666 521647 4818959 187 40
22:00:55 4/6/2009 4 6 2009 22 637 525495 4818973 81 40
2:00:23 3/23/2010 3 23 2010 2 801 521944 4818960 187 40
2:00:54 3/21/2010 3 21 2010 2 639 521382 4818959 188 40
22:00:17 4/16/2008 4 16 2008 22 635 520849 4818957 189 40
18:00:26 1/8/2010 1 8 2010 18 633 521436 4818959 188 40
0:00:42 11/30/2010 11 30 2010 0 638 521939 4818960 187 40
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18:01:09 2/11/2014 2 11 2014 18 918 524902 4818971 79 40
8:00:53 3/27/2011 3 27 2011 8 668 524446 4818969 78 40
6:00:56 2/26/2013 2 26 2013 6 679 522645 4818963 185 40
20:00:53 1/17/2014 1 17 2014 20 916 523369 4818965 183 40
22:00:54 1/19/2011 1 19 2011 22 642 523828 4818967 182 40
18:00:50 3/17/2010 3 17 2010 18 642 524386 4818969 123 39
6:00:47 4/25/2009 4 25 2009 6 640 524430 4818969 78 40
8:00:57 2/27/2014 2 27 2014 8 908 526095 4818976 77 40
10:00:53 12/20/2010 12 20 2010 10 801 523877 4818968 182 40
6:00:48 1/20/2014 1 20 2014 6 916 523184 4818965 184 40
18:00:57 2/16/2009 2 16 2009 18 637 526260 4818977 77 40
18:00:43 4/1/2011 4 1 2011 18 655 521405 4818959 188 40
2:01:07 12/23/2010 12 23 2010 2 646 523077 4818965 184 40
0:00:41 3/24/2011 3 24 2011 0 667 522741 4818964 185 40
18:00:53 1/14/2011 1 14 2011 18 801 522733 4818964 185 40
22:00:54 1/17/2014 1 17 2014 22 916 523375 4818966 183 40
10:00:53 3/25/2014 3 25 2014 10 914 522021 4818962 186 40
4:00:26 12/29/2013 12 29 2013 4 909 523022 4818965 184 40
2:00:54 12/16/2011 12 16 2011 2 650 524475 4818970 78 40
14:00:56 3/1/2009 3 1 2009 14 637 523112 4818965 184 40
18:01:08 4/2/2010 4 2 2010 18 644 525610 4818974 81 40
14:00:44 2/20/2012 2 20 2012 14 663 526103 4818976 77 40
8:00:15 3/15/2010 3 15 2010 8 638 526007 4818976 80 40
18:00:49 12/28/2009 12 28 2009 18 639 521618 4818960 187 40
6:00:43 12/8/2011 12 8 2011 6 667 525050 4818972 79 40
18:00:48 1/14/2011 1 14 2011 18 801 522748 4818964 185 40
8:00:53 3/12/2014 3 12 2014 8 917 524770 4818971 78 40
8:00:55 3/31/2011 3 31 2011 8 664 524117 4818969 123 39
0:00:51 1/1/2011 1 1 2011 0 638 522811 4818965 184 40
6:00:55 3/23/2010 3 23 2010 6 801 521941 4818962 187 40
10:02:27 2/21/2012 2 21 2012 10 663 526112 4818977 77 40
8:00:54 4/22/2009 4 22 2009 8 646 523764 4818968 182 40
16:00:39 3/8/2012 3 8 2012 16 663 523561 4818967 183 40
12:00:12 12/31/2008 12 31 2008 12 634 523962 4818969 182 40
2:00:26 4/9/2009 4 9 2009 2 645 526972 4818980 74 40
8:00:41 3/21/2008 3 21 2008 8 632 522547 4818964 185 40
8:00:42 1/3/2010 1 3 2010 8 643 524098 4818969 123 39
18:00:54 12/18/2012 12 18 2012 18 670 524135 4818970 123 39
4:00:47 3/23/2010 3 23 2010 4 801 521946 4818962 187 40
4:00:41 4/29/2008 4 29 2008 4 636 524099 4818970 123 39
4:00:52 1/15/2014 1 15 2014 4 917 522635 4818964 185 40
8:00:21 3/23/2010 3 23 2010 8 657 521660 4818961 187 40
20:00:54 3/22/2014 3 22 2014 20 908 522101 4818963 186 40
22:00:44 1/27/2010 1 27 2010 22 641 521207 4818960 188 40
8:00:21 1/1/2013 1 1 2013 8 658 523845 4818969 182 40
12:00:55 4/29/2011 4 29 2011 12 665 521410 4818961 188 40
2:01:24 3/25/2010 3 25 2010 2 801 521108 4818960 189 40
10:01:48 1/12/2011 1 12 2011 10 639 524731 4818972 78 40
6:01:03 12/26/2013 12 26 2013 6 914 520925 4818959 189 40
2:01:22 1/15/2014 1 15 2014 2 917 522665 4818965 185 40
2:01:24 5/8/2010 5 8 2010 2 640 520977 4818960 189 40
2:00:42 4/26/2013 4 26 2013 2 679 521092 4818960 189 40
18:00:54 1/14/2013 1 14 2013 18 671 522648 4818965 185 40
0:00:44 3/25/2011 3 25 2011 0 662 522826 4818966 184 40
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22:00:53 2/9/2011 2 9 2011 22 654 522835 4818966 184 40
8:00:42 1/16/2013 1 16 2013 8 663 523400 4818968 183 40
0:00:53 12/23/2010 12 23 2010 0 646 523070 4818967 184 40
0:00:26 2/18/2014 2 18 2014 0 907 523824 4818969 182 40
6:00:55 2/15/2013 2 15 2013 6 675 523483 4818968 183 40
6:00:18 12/23/2011 12 23 2011 6 650 524920 4818973 79 40
12:00:54 4/30/2010 4 30 2010 12 640 521546 4818962 188 40
8:00:53 1/21/2014 1 21 2014 8 916 523848 4818970 182 40
2:00:41 2/17/2009 2 17 2009 2 637 526279 4818979 77 40
16:00:55 3/19/2010 3 19 2010 16 653 521780 4818963 187 40
0:00:49 12/16/2013 12 16 2013 0 911 525436 4818976 81 40
18:00:45 12/5/2010 12 5 2010 18 654 524432 4818972 78 40
14:00:54 12/31/2008 12 31 2008 14 632 523355 4818968 183 40
2:00:53 12/13/2012 12 13 2012 2 680 521818 4818963 187 40
6:00:54 1/29/2010 1 29 2010 6 640 523281 4818968 183 40
12:15:42 5/5/2013 5 5 2013 12 657 521990 4818964 187 40
18:01:05 2/2/2010 2 2 2010 18 638 522999 4818967 184 40
18:00:53 1/18/2011 1 18 2011 18 647 522493 4818965 185 40
6:01:23 1/21/2014 1 21 2014 6 916 523842 4818970 182 40
4:01:24 1/21/2014 1 21 2014 4 916 523844 4818970 182 40
22:00:54 3/27/2012 3 27 2012 22 677 521395 4818962 188 40
18:00:49 1/26/2010 1 26 2010 18 643 524583 4818973 78 40
0:00:54 2/10/2011 2 10 2011 0 654 522833 4818967 184 40
16:00:43 3/23/2008 3 23 2008 16 637 523292 4818968 183 40
18:00:32 1/16/2014 1 16 2014 18 907 523557 4818969 183 40
18:00:51 2/2/2010 2 2 2010 18 643 524881 4818974 79 40
22:00:25 3/18/2014 3 18 2014 22 913 527025 4818982 74 40
4:00:55 1/20/2014 1 20 2014 4 916 523179 4818968 184 40
18:00:53 2/2/2011 2 2 2011 18 638 522814 4818967 184 40
2:00:47 4/30/2009 4 30 2009 2 634 521563 4818963 188 40
14:00:21 3/24/2008 3 24 2008 14 631 523349 4818969 183 40
0:00:49 4/12/2011 4 12 2011 0        668     521719  4818964 187     40
22:00:26        1/24/2012       1       24      2012    22      663     522832  4818967 184     40
14:00:43        1/27/2010       1       27      2010    14      633     523878  4818971 182     40
0:00:42 11/20/2013      11      20      2013    0       914     524065  4818972 123     39
18:00:38        3/18/2010       3       18      2010    18      656     521553  4818963 188     40
20:00:54        3/4/2014        3       4       2014    20      908     522830  4818967 184     40
0:00:55 3/24/2011       3       24      2011    0       664     522830  4818967 184     40
14:00:48        2/15/2010       2       15      2010    14      633     523785  4818971 182     40
4:01:09 1/29/2010       1       29      2010    4       640     523279  4818969 183     40
20:00:41        2/7/2012        2       7       2012    20      663     525418  4818977 81      40
6:00:21 12/4/2008       12      4       2008    6       632     522231  4818966 186     40
2:01:12 1/16/2014       1       16      2014    2       917     522836  4818968 184     40
8:00:54 12/4/2010       12      4       2010    8       647     524196  4818972 123     39
8:00:41 3/31/2014       3       31      2014    8       908     522653  4818967 185     40
20:00:53        1/14/2014       1       14      2014    20      917     522656  4818967 185     40
2:00:53 1/29/2010       1       29      2010    2       640     523283  4818969 183     40
22:00:44        2/18/2014       2       18      2014    22      908     522831  4818968 184     40
20:00:13        2/2/2013        2       2       2013    20      663     523317  4818970 183     40
4:00:56 4/26/2013       4       26      2013    4       679     521095  4818962 189     40
6:00:50 12/23/2009      12      23      2009    6       641     521620  4818964 187     40
6:00:53 3/24/2010       3       24      2010    6       639     521750  4818964 187     40
0:00:47 3/19/2010       3       19      2010    0       654     524472  4818974 78      40
22:01:01        12/3/2011       12      3       2011    22      801     525573  4818978 81      40
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20:00:59        1/8/2014        1       8       2014    20      907     522736  4818968 185     40
6:00:55 1/29/2014       1       29      2014    6       908     522745  4818968 185     40
2:01:23 2/19/2014       2       19      2014    2       908     522832  4818968 184     40
2:00:55 3/25/2010       3       25      2010    2       638     520929  4818962 189     40
12:00:53        12/6/2010       12      6       2010    12      639     526812  4818983 76      40
2:00:44 12/26/2013      12      26      2013    2       914     520876  4818962 189     40
4:00:49 1/5/2013        1       5       2013    4       680     520814  4818962 189     40
16:00:54        3/18/2009       3       18      2009    16      638     521793  4818965 187     40
8:00:54 12/20/2012      12      20      2012    8       677     523344  4818970 183     40
18:00:45        3/13/2009       3       13      2009    18      644     523342  4818970 183     40
18:00:54        1/21/2014       1       21      2014    18      916     524362  4818974 123     39
8:00:53 12/17/2013      12      17      2013    8       671     523920  4818972 182     40
10:00:56        2/1/2013        2       1       2013    10      679     524183  4818973 123     39
4:01:04 4/30/2009       4       30      2009    4       634     521566  4818964 188     40
20:00:44        3/14/2014       3       14      2014    20      918     526070  4818980 77      40
16:00:25        11/24/2013      11      24      2013    16      909     521550  4818964 188     40
10:01:12        1/17/2013       1       17      2013    10      679     521679  4818965 187     40
18:00:53        3/22/2009       3       22      2009    18      647     525292  4818978 81      40
6:00:54 12/18/2011      12      18      2011    6       650     523901  4818972 182     40
22:00:54        1/30/2010       1       30      2010    22      633     522833  4818969 184     40
4:00:47 12/23/2011      12      23      2011    4       650     524841  4818976 79      40
22:01:19        1/11/2011       1       11      2011    22      638     522825  4818969 184     40
22:00:49        3/24/2013       3       24      2013    22      658     524759  4818976 78      40
10:00:54        12/18/2011      12      18      2011    10      650     523894  4818973 182     40
0:00:54 1/19/2013       1       19      2013    0       671     523119  4818970 184     40
8:00:53 2/28/2010       2       28      2010    8       643     525571  4818979 81      40
18:01:11        1/25/2014       1       25      2014    18      908     523113  4818970 184     40
18:00:24        3/9/2012        3       9       2012    18      658     521301  4818964 188     40
22:00:48        2/2/2010        2       2       2010    22      638     523007  4818970 184     40
8:00:52 4/2/2012        4       2       2012    8       678     525759  4818980 80      40
8:00:53 1/29/2010       1       29      2010    8       640     523284  4818971 183     40
8:00:54 12/19/2012      12      19      2012    8       677     523911  4818973 182     40
12:00:35        3/16/2010       3       16      2010    12      655     521886  4818966 187     40
0:00:53 3/28/2012       3       28      2012    0       677     521400  4818965 188     40
6:00:53 2/7/2012        2       7       2012    6       663     524941  4818977 79      40
4:00:53 3/24/2010       3       24      2010    4       639     521756  4818966 187     40
16:00:12        1/16/2009       1       16      2009    16      632     523187  4818971 184     40
4:00:55 1/19/2013       1       19      2013    4       671     523121  4818970 184     40
20:00:42        3/2/2013        3       2       2013    20      658     522753  4818969 185     40
8:00:53 4/2/2014        4       2       2014    8       916     522592  4818969 185     40
18:00:53        4/6/2012        4       6       2012    18      675     526672  4818984 76      40
18:00:53        2/16/2009       2       16      2009    18      637     526230  4818982 77      40
8:00:53 3/19/2014       3       19      2014    8       916     522217  4818968 186     40
14:00:53        2/25/2012       2       25      2012    14      665     522870  4818970 184     40
16:00:24        1/1/2013        1       1       2013    16      658     523026  4818970 184     40
8:01:24 12/20/2011      12      20      2011    8       650     524170  4818974 123     39
18:00:54        2/23/2010       2       23      2010    18      633     525028  4818978 79      40
18:00:54        1/14/2009       1       14      2009    18      635     522741  4818970 185     40
8:00:45 12/18/2011      12      18      2011    8       650     523902  4818974 182     40
10:00:36        4/21/2011       4       21      2011    10      801     521696  4818966 187     40
20:00:53        1/28/2014       1       28      2014    20      909     521306  4818965 188     40
6:00:27 11/17/2010      11      17      2010    6       657     522168  4818968 186     40
14:00:54        4/18/2011       4       18      2011    14      667     522032  4818967 186     40
2:00:55 1/21/2013       1       21      2013    2       680     522414  4818969 185     40
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18:00:44        12/29/2012      12      29      2012    18      665     523044  4818971 184     40
4:00:26 4/2/2011        4       2       2011    4       658     522081  4818968 186     40
0:00:56 2/17/2009       2       17      2009    0       637     526273  4818983 77      40
18:00:54        11/29/2010      11      29      2010    18      638     521870  4818967 187     40
16:00:23        1/12/2009       1       12      2009    16      632     523229  4818972 183     40
6:00:54 2/4/2013        2       4       2013    6       680     523108  4818972 184     40
2:00:50 3/26/2012       3       26      2012    2       675     521109  4818965 189     40
18:00:53        3/23/2009       3       23      2009    18      639     521478  4818967 188     40
18:01:23        3/23/2009       3       23      2009    18      642     522299  4818969 186     40
12:00:41        4/1/2011        4       1       2011    12      665     521588  4818967 188     40
18:00:54        2/10/2010       2       10      2010    18      633     523371  4818973 183     40
18:00:33        1/7/2010        1       7       2010    18      633     521311  4818966 188     40
0:00:53 3/25/2013       3       25      2013    0       663     524536  4818977 78      40
2:00:17 12/23/2011      12      23      2011    2       650     524871  4818979 79      40
12:01:05        3/17/2010       3       17      2010    12      639     521798  4818968 187     40
2:00:54 3/11/2014       3       11      2014    2       913     526544  4818985 76      40
20:00:23        2/25/2013       2       25      2013    20      658     522832  4818972 184     40
16:00:48        3/20/2011       3       20      2011    16      665     521494  4818967 188     40
0:00:43 4/16/2012       4       16      2012    0       666     524161  4818976 123     39
0:00:23 2/19/2014       2       19      2014    0       908     522818  4818972 184     40
16:00:26        3/21/2011       3       21      2011    16      663     524495  4818978 78      40
22:00:53        1/11/2014       1       11      2014    22      916     523078  4818973 184     40
2:00:51 1/19/2013       1       19      2013    2       671     523118  4818973 184     40
4:01:18 3/18/2010       3       18      2010    4       640     522071  4818969 186     40
14:00:42        1/1/2013        1       1       2013    14      658     523025  4818973 184     40
18:00:31        3/16/2010       3       16      2010    18      746     525764  4818983 80      40
6:00:42 5/1/2011        5       1       2011    6       665     524561  4818978 78      40
4:00:56 12/16/2011      12      16      2011    4       650     524482  4818978 78      40
14:00:13        3/17/2010       3       17      2010    14      656     521733  4818968 187     40
6:00:54 3/26/2012       3       26      2012    6       675     521112  4818966 189     40
6:01:07 12/4/2012       12      4       2012    6       670     525425  4818982 81      40
16:00:44        4/1/2014        4       1       2014    16      917     521584  4818968 188     40
0:00:47 12/22/2009      12      22      2009    0       633     522064  4818970 186     40
4:00:54 3/25/2010       3       25      2010    4       801     521093  4818967 189     40
0:00:31 1/29/2014       1       29      2014    0       916     523669  4818975 182     40
14:00:49        3/28/2010       3       28      2010    14      640     526431  4818986 76      40
4:00:41 3/21/2014       3       21      2014    4       909     521424  4818968 188     40
2:00:53 3/25/2013       3       25      2013    2       663     524529  4818979 78      40
16:00:26        2/11/2011       2       11      2011    16      801     523441  4818975 183     40
0:00:25 1/5/2013        1       5       2013    0       680     520806  4818966 189     40
4:00:54 1/21/2013       1       21      2013    4       680     522429  4818971 185     40
8:00:54 1/20/2014       1       20      2014    8       916     523192  4818974 184     40
18:00:41        3/23/2011       3       23      2011    18      667     522673  4818972 185     40
14:00:51        3/25/2008       3       25      2008    14      631     523329  4818975 183     40
12:00:42        12/27/2008      12      27      2008    12      633     523889  4818977 182     40
22:00:42        3/24/2014       3       24      2014    22      913     526657  4818987 76      40
10:00:55        4/1/2011        4       1       2011    10      665     521587  4818969 188     40
22:00:54        3/18/2010       3       18      2010    22      654     524216  4818978 123     39
18:02:04        4/6/2011        4       6       2011    18      665     525922  4818985 80      40
0:00:47 1/13/2013       1       13      2013    0       679     523240  4818975 183     40
20:00:54        3/20/2014       3       20      2014    20      907     521628  4818970 187     40
18:00:43        12/15/2008      12      15      2008    18      637     523608  4818976 183     40
22:00:47        2/25/2013       2       25      2013    22      658     522832  4818974 184     40
0:00:54 3/24/2014       3       24      2014    0       907     522654  4818973 185     40
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16:00:47        11/28/2010      11      28      2010    16      801     521375  4818969 188     40
18:00:54        3/20/2008       3       20      2008    18      631     522745  4818974 185     40
22:00:47        1/14/2011       1       14      2011    22      801     522748  4818974 185     40
12:00:43        1/4/2012        1       4       2012    12      658     521567  4818970 188     40
22:00:43        4/15/2012       4       15      2012    22      666     524158  4818979 123     39
18:00:36        1/13/2009       1       13      2009    18      633     523288  4818976 183     40
10:00:42        5/2/2009        5       2       2009    10      634     521771  4818970 187     40
6:00:57 3/13/2014       3       13      2014    6       909     522101  4818972 186     40
12:00:36        4/15/2008       4       15      2008    12      636     521890  4818971 187     40
20:00:10        2/18/2014       2       18      2014    20      908     522875  4818974 184     40
18:00:47        12/17/2011      12      17      2011    18      650     523910  4818978 182     40
4:01:00 12/18/2011      12      18      2011    4       650     523905  4818978 182     40
22:00:41        1/3/2013        1       3       2013    22      665     523100  4818975 184     40
4:00:17 4/3/2012        4       3       2012    4       658     521538  4818970 188     40
20:00:52        4/1/2013        4       1       2013    20      663     525601  4818984 81      40
8:00:42 3/23/2010       3       23      2010    8       646     521832  4818971 187     40
4:01:11 1/15/2014       1       15      2014    4       679     522767  4818974 185     40
8:01:22 2/17/2014       2       17      2014    8       908     524594  4818981 78      40
4:00:47 2/7/2012        2       7       2012    4       663     524941 4818982 79 40
22:00:24 2/16/2009 2 16 2009 22 637 526261 4818987 77 40
10:00:49 3/31/2008 3 31 2008 10 635 522550 4818974 185 40
4:00:54 2/2/2011 2 2 2011 4 642 523923 4818978 182 40
8:00:16 3/21/2008 3 21 2008 8 631 522940 4818975 184 40
12:00:54 3/18/2010 3 18 2010 12 640 521831 4818971 187 40
14:00:54 2/1/2013 2 1 2013 14 679 523882 4818978 182 40
12:00:41 4/18/2011 4 18 2011 12 641 521941 4818972 187 40
12:01:12 3/24/2014 3 24 2014 12 917 522430 4818974 185 40
12:00:42 3/17/2010 3 17 2010 12 656 521727 4818971 187 40
16:00:53 2/7/2013 2 7 2013 16 679 523888 4818979 182 40
18:00:55 1/27/2010 1 27 2010 18 643 524895 4818982 79 40
2:00:42 12/18/2011 12 18 2011 2 650 523908 4818979 182 40
6:00:53 4/6/2008 4 6 2008 6 634 523089 4818976 184 40
8:00:54 1/23/2012 1 23 2012 8 666 524030 4818979 123 39
4:00:41 3/13/2014 3 13 2014 4 909 522109 4818973 186 40
10:00:56 2/5/2013 2 5 2013 10 663 524506 4818981 78 40
16:00:48 2/11/2010 2 11 2010 16 633 523203 4818977 184 40
18:00:54 1/11/2011 1 11 2011 18 638 522824 4818975 184 40
18:01:12 3/10/2014 3 10 2014 18 917 525409 4818985 81 40
6:00:27 11/25/2010 11 25 2010 6 651 524617 4818982 78 40
18:00:43 12/25/2010 12 25 2010 18 650 523610 4818978 183 40
16:00:54 4/8/2013 4 8 2013 16 679 521432 4818971 188 40
12:00:50 4/14/2011 4 14 2011 12 661 522090 4818973 186 40
2:00:40 4/17/2014 4 17 2014 2 907 524074 4818980 123 39
0:00:47 4/24/2008 4 24 2008 0 631 520885 4818969 189 40
20:00:50 1/24/2012 1 24 2012 20 663 522831 4818976 184 40
22:00:45 1/16/2014 1 16 2014 22 909 523181 4818977 184 40
16:00:20 1/15/2011 1 15 2011 16 639 523354 4818977 183 40
12:00:55 4/21/2011 4 21 2011 12 801 521735 4818972 187 40
18:01:11 3/28/2012 3 28 2012 18 677 522566 4818975 185 40
8:01:11 11/26/2009 11 26 2009 8 642 523733 4818979 182 40
6:00:50 4/13/2011 4 13 2011 6 661 521684 4818972 187 40
18:00:52 3/17/2014 3 17 2014 18 913 527167 4818992 74 40
18:00:43 3/29/2009 3 29 2009 18 645 523826 4818979 182 40
16:00:43 1/4/2014 1 4 2014 16 908 523332 4818978 183 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:54 4/20/2014 4 20 2014 6 917 527040 4818991 74 40
18:00:42 1/27/2010 1 27 2010 18 641 521245 4818971 188 40
16:00:47 4/22/2011 4 22 2011 16 665 522205 4818974 186 40
6:00:43 3/29/2011 3 29 2011 6 668 524446 4818982 78 40
0:00:54 1/14/2011 1 14 2011 0 642 523675 4818979 182 40
18:00:24 3/31/2011 3 31 2011 18 666 522892 4818976 184 40
12:00:25 4/17/2011 4 17 2011 12 641 521940 4818973 187 40
12:00:54 2/1/2011 2 1 2011 12 655 522056 4818974 186 40
10:00:54 1/12/2011 1 12 2011 10 642 524727 4818983 78 40
14:01:25 1/14/2011 1 14 2011 14 801 522609 4818976 185 40
0:00:56 2/3/2010 2 3 2010 0 638 523031 4818977 184 40
6:00:53 1/19/2013 1 19 2013 6 671 523113 4818977 184 40
16:00:41 5/1/2008 5 1 2008 16 634 521902 4818973 187 40
2:00:54 12/20/2011 12 20 2011 2 650 523908 4818980 182 40
16:00:47 3/17/2010 3 17 2010 16 656 521736 4818973 187 40
16:00:28 2/2/2011 2 2 2011 16 650 521851 4818973 187 40
18:00:54 3/23/2008 3 23 2008 18 636 522832 4818977 184 40
0:00:41 1/29/2014 1 29 2014 0 908 522731 4818976 185 40
22:00:33 3/23/2011 3 23 2011 22 669 522874 4818977 184 40
16:00:48 1/10/2013 1 10 2013 16 679 523412 4818979 183 40
0:00:54 3/16/2014 3 16 2014 0 916 526153 4818989 77 40
8:00:49 2/26/2013 2 26 2013 8 658 523118 4818978 184 40
8:00:53 3/22/2011 3 22 2011 8 663 524232 4818982 123 39
4:00:31 12/9/2013 12 9 2013 4 911 525052 4818985 79 40
22:00:47 2/12/2013 2 12 2013 22 679 523019 4818978 184 40
0:00:43 12/18/2011 12 18 2011 0 650 523904 4818981 182 40
18:00:37 11/17/2010 11 17 2010 18 650 522085 4818974 186 40
6:00:54 1/21/2013 1 21 2013 6 680 522429 4818976 185 40
2:01:00 2/13/2013 2 13 2013 2 679 523018 4818978 184 40
2:00:42 1/2/2011 1 2 2011 2 650 523190 4818978 184 40
0:00:33 1/20/2013 1 20 2013 0 665 523108 4818978 184 40
16:00:53 12/25/2013 12 25 2013 16 909 522376 4818976 186 40
12:00:41 3/17/2010 3 17 2010 12 646 521993 4818974 187 40
18:00:27 3/30/2014 3 30 2014 18 907 522552 4818976 185 40
4:00:41 2/22/2012 2 22 2012 4 663 526136 4818989 77 40
12:00:41 3/17/2011 3 17 2011 12 660 522682 4818977 185 40
4:00:14 3/26/2012 3 26 2012 4 675 521098 4818972 189 40
22:00:49 11/17/2010 11 17 2010 22 650 522086 4818975 186 40
16:00:42 4/8/2009 4 8 2009 16 637 525315 4818986 81 40
2:00:53 12/22/2009 12 22 2009 2 633 522087 4818975 186 40
0:00:54 3/24/2011 3 24 2011 0 669 522812 4818978 184 40
12:00:53 4/24/2014 4 24 2014 12 917 523913 4818981 182 40
0:00:54 2/20/2014 2 20 2014 0 913 527108 4818993 74 40
14:00:54 3/16/2010 3 16 2010 14 656 521706 4818974 187 40
10:00:21 2/13/2010 2 13 2010 10 633 524229 4818983 123 39
8:00:46 3/4/2014 3 4 2014 8 907 524340 4818983 123 39
0:00:47 2/13/2013 2 13 2013 0 679 523014 4818978 184 40
22:00:48 1/14/2014 1 14 2014 22 917 522653 4818977 185 40
20:00:28 11/24/2013 11 24 2013 20 909 521659 4818974 187 40
8:00:48 2/2/2014 2 2 2014 8 908 521213 4818973 188 40
6:00:24 12/20/2011 12 20 2011 6 650 524098 4818982 123 39
22:00:30 1/4/2014 1 4 2014 22 671 523013 4818979 184 40
18:00:47 2/24/2013 2 24 2013 18 666 523587 4818981 183 40
14:00:23 2/15/2011 2 15 2011 14 654 522332 4818976 186 40
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12:00:40 1/1/2010 1 1 2010 12 639 524050 4818982 123 39
14:00:43 2/10/2010 2 10 2010 14 640 523053 4818979 184 40
8:00:48 3/6/2010 3 6 2010 8 644 524871 4818985 79 40
10:00:54 4/22/2011 4 22 2011 10 668 526018 4818990 77 40
14:00:35 3/20/2010 3 20 2010 14 641 521705 4818975 187 40
18:00:43 3/21/2013 3 21 2013 18 671 526359 4818991 77 40
18:00:54 3/29/2008 3 29 2008 18 634 523684 4818982 182 40
4:00:47 4/6/2008 4 6 2008 4 634 523089 4818980 184 40
18:00:41 5/1/2008 5 1 2008 18 634 521900 4818976 187 40
18:00:49 3/19/2009 3 19 2009 18 642 523247 4818980 183 40
20:00:54 1/11/2014 1 11 2014 20 916 523086 4818980 184 40
18:00:24 4/26/2011 4 26 2011 18 654 523004 4818979 184 40
16:00:35 3/17/2009 3 17 2009 16 642 523281 4818980 183 40
2:00:53 12/27/2012 12 27 2012 2 679 522835 4818979 184 40
10:01:12 12/27/2008 12 27 2008 10 634 523287 4818981 183 40
4:00:56 3/8/2014 3 8 2014 4 908 522832 4818979 184 40
8:00:23 4/3/2010 4 3 2010 8 652 525946 4818990 80 40
6:00:56 4/24/2008 4 24 2008 6 631 520887 4818973 189 40
6:00:53 1/1/2011 1 1 2011 6 638 522779 4818979 185 40
18:00:36 1/20/2014 1 20 2014 18 909 523528 4818982 183 40
4:00:53 2/4/2013 2 4 2013 4 680 523107 4818980 184 40
2:00:54 3/13/2014 3 13 2014 2 909 522102 4818977 186 40
12:00:53 2/25/2012 2 25 2012 12 665 522746 4818979 185 40
18:00:53 2/3/2011 2 3 2011 18 654 523113 4818980 184 40
6:00:54 4/10/2009 4 10 2009 6 637 522069 4818977 186 40
20:00:53 12/30/2012 12 30 2012 20 665 522839 4818979 184 40
16:00:54 3/19/2010 3 19 2010 16 656 521546 4818975 188 40
14:00:44 12/30/2012 12 30 2012 14 658 523108 4818980 184 40
14:00:53 3/1/2011 3 1 2011 14 655 522956 4818980 184 40
14:00:47 12/22/2012 12 22 2012 14 670 521761 4818976 187 40
2:00:41 2/4/2010 2 4 2010 2 633 523117 4818980 184 40
8:00:53 1/1/2011 1 1 2011 8 638 522781 4818979 185 40
14:00:24 3/21/2010 3 21 2010 14 656 521702 4818976 187 40
16:00:50 2/8/2013 2 8 2013 16 663 523497 4818982 183 40
16:00:53 3/16/2010 3 16 2010 16 656 521712 4818976 187 40
10:00:53 2/22/2012 2 22 2012 10 658 522124 4818978 186 40
0:00:48 1/5/2014 1 5 2014 0 671 523014 4818981 184 40
18:00:42 4/2/2008 4 2 2008 18 636 523020 4818981 184 40
0:00:27 2/26/2013 2 26 2013 0 658 522825 4818980 184 40
14:00:49 1/12/2013 1 12 2013 14 663 523877 4818984 182 40
6:00:49 1/5/2014 1 5 2014 6 671 523020 4818981 184 40
14:00:57 3/26/2009 3 26 2009 14 642 522608 4818979 185 40
8:00:28 1/19/2011 1 19 2011 8 647 522789 4818980 185 40
12:00:54 1/21/2011 1 21 2011 12 642 523787 4818983 182 40
2:00:47 3/2/2013 3 2 2013 2 657 522670 4818980 185 40
12:00:47 3/17/2010 3 17 2010 12 801 521965 4818977 187 40
2:00:44 4/3/2012 4 3 2012 2 658 521530 4818976 188 40
14:00:53 4/12/2011 4 12 2011 14 665 522106 4818978 186 40
4:00:42 4/24/2008 4 24 2008 4 631 520887 4818974 180 40
16:00:26 3/14/2009 3 14 2009 16 640 523148 4818981 184 40
22:00:30 2/12/2013 2 12 2013 22 680 523115 4818982 184 40
8:00:54 3/31/2011 3 31 2011 8 668 524143 4818985 123 39
4:00:40 2/10/2011 2 10 2011 4 654 522833 4818981 184 40
14:00:48 2/24/2011 2 24 2011 14 650 524385 4818986 123 39
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14:00:24 4/26/2008 4 26 2008 14 634 521532 4818976 188 40
18:01:11 1/11/2014 1 11 2014 18 909 523925 4818985 182 40
4:00:37 1/5/2014 1 5 2014 4 671 523021 4818982 184 40
4:00:50 12/20/2011 12 20 2011 4 650 523909 4818985 182 40
18:00:53 3/10/2013 3 10 2013 18 679 522109 4818979 186 40
0:00:44 2/13/2013 2 13 2013 0 680 523112 4818982 184 40
10:00:44 4/1/2008 4 1 2008 10 637 521979 4818978 187 40
6:00:55 12/23/2010 12 23 2010 6 646 523121 4818982 184 40
10:01:22 4/2/2010 4 2 2010 10 639 524280 4818986 123 39
10:00:20 12/24/2009 12 24 2009 10 647 521830 4818978 187 40
6:00:23 11/25/2010 11 25 2010 6 641 524475 4818987 78 40
6:00:54 4/2/2011 4 2 2011 6 658 522079 4818979 186 40
10:00:38 3/18/2011 3 18 2011 10 801 522124 4818979 186 40
18:00:49 3/23/2011 3 23 2011 18 669 522870 4818982 184 40
20:00:53 3/4/2014 3 4 2014 20 916 522876 4818982 184 40
16:00:44 1/31/2011 1 31 2011 16 655 522868 4818982 184 40
18:00:41 3/28/2011 3 28 2011 18 659 525425 4818991 81 40
2:01:11 3/21/2010 3 21 2010 2 646 521357 4818977 188 40
6:00:53 4/5/2010 4 5 2010 6 647 521019 4818976 180 40
18:00:44 12/31/2010 12 31 2010 18 801 520889 4818975 180 40
2:00:20 4/6/2008 4 6 2008 2 634 523083 4818983 184 40
18:00:47 2/7/2010 2 7 2010 18 638 521335 4818977 188 40
2:00:47 1/5/2014 1 5 2014 2 671 523011 4818983 184 40
16:00:33 3/28/2008 3 28 2008 16 633 523714 4818985 182 40
18:01:41 3/18/2010 3 18 2010 18 654 524179 4818987 123 39
8:00:23 4/14/2012 4 14 2012 8 665 522101 4818980 186 40
0:00:48 4/17/2014 4 17 2014 0 907 524105 4818986 123 39
18:00:37 4/30/2009 4 30 2009 18 644 523941 4818986 182 40
20:00:55 1/8/2014 1 8 2014 20 908 523096 4818983 184 40
14:00:48 4/5/2011 4 5 2011 14 668 525605 4818992 81 40
18:00:23 3/10/2014 3 10 2014 18 908 525419 4818992 81 40
12:01:01 2/6/2012 2 6 2012 12 665 524395 4818988 123 39
2:00:53 1/12/2012 1 12 2012 2 663 523872 4818986 182 40
6:00:27 3/8/2014 3 8 2014 6 908 522829 4818983 184 40
12:00:48 1/28/2009 1 28 2009 12 633 524574 4818989 78 40
8:00:52 4/25/2014 4 25 2014 8 909 522194 4818980 186 40
8:00:52 4/21/2012 4 21 2012 8 665 521790 4818979 187 40
2:00:54 4/4/2011 4 4 2011 2 641 521539 4818979 188 40
4:01:41 3/21/2010 3 21 2010 4 644 524419 4818988 78 40
14:00:55 1/9/2010 1 9 2010 14 639 521583 4818979 188 40
12:00:45 1/27/2013 1 27 2013 12 663 521755 4818980 187 40
16:00:48 2/5/2014 2 5 2014 16 908 523694 4818986 182 40
18:00:30 3/4/2014 3 4 2014 18 907 522674 4818983 185 40
20:00:54 3/28/2012 3 28 2012 20 666 524548 4818989 78 40
14:00:27 3/12/2014 3 12 2014 14 907 521869 4818980 187 40
2:00:48 2/7/2012 2 7 2012 2 663 524896 4818991 79 40
2:00:42 2/4/2013 2 4 2013 2 680 523109 4818984 184 40
8:00:53 4/30/2008 4 30 2008 8 634 524156 4818988 123 39
18:00:54 3/8/2010 3 8 2010 18 644 526111 4818995 77 40
0:00:49 1/9/2010 1 9 2010 0 633 521285 4818978 179 40
16:00:42 2/19/2012 2 19 2012 16 663 524587 4818990 78 40
0:00:44 12/26/2013 12 26 2013 0 914 520829 4818977 180 40
0:00:54 12/20/2011 12 20 2011 0 650 523922 4818987 182 40
12:00:47 12/30/2012 12 30 2012 12 658 523106 4818985 184 40
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12:00:14 2/3/2010 2 3 2010 12 638 523272 4818985 183 40
18:00:42 3/23/2011 3 23 2011 18 660 522667 4818983 185 40
0:00:44 4/6/2008 4 6 2008 0 634 523088 4818985 184 40
8:00:49 1/26/2014 1 26 2014 8 916 525666 4818994 80 40
18:00:53 2/10/2010 2 10 2010 18 638 522868 4818984 184 40
0:00:54 3/6/2014 3 6 2014 0 913 527184 4819000 74 40
2:00:53 3/6/2014 3 6 2014 2 913 527187 4819000 74 40
12:00:47 4/11/2009 4 11 2009 12 637 525824 4818995 80 40
18:00:41 4/21/2009 4 21 2009 18 644 524153 4818989 123 39
14:00:54 3/30/2011 3 30 2011 14 662 523706 4818987 182 40
6:01:06 4/26/2013 4 26 2013 6 679 521110 4818979 180 40
16:00:49 3/19/2014 3 19 2014 16 907 521833 4818981 187 40
18:00:47 1/30/2010 1 30 2010 18 640 523307 4818986 183 40
18:00:51 12/24/2010 12 24 2010 18 638 523393 4818986 183 40
18:00:42 3/10/2010 3 10 2010 18 643 526052 4818996 77 40
14:00:42 1/14/2013 1 14 2013 14 665 522429 4818983 185 40
20:00:50 1/3/2013 1 3 2013 20 665 523091 4818985 184 40
16:00:44 3/12/2014 3 12 2014 16 914 521555 4818980 179 40
16:00:53 3/17/2009 3 17 2009 16 645 523331 4818986 183 40
12:00:55 3/31/2012 3 31 2012 12 671 522066 4818982 186 40
0:01:12 4/15/2010 4 15 2010 0 746 524174 4818989 123 39
14:00:44 3/31/2008 3 31 2008 14 636 521304 4818980 179 40
0:00:36 2/27/2013 2 27 2013 0 658 521281 4818980 179 40
18:00:20 2/26/2013 2 26 2013 18 658 521284 4818980 179 40
22:01:05 12/17/2011 12 17 2011 22 650 523906 4818989 182 40
2:00:53 2/22/2013 2 22 2013 2 666 523090 4818986 184 40
20:00:53 1/4/2014 1 4 2014 20 671 523010 4818985 184 40
4:00:52 2/20/2014 2 20 2014 4 908 523579 4818988 183 40
18:00:55 11/24/2013 11 24 2013 18 909 521661 4818981 178 40
14:00:44 4/12/2011 4 12 2011 14 658 522317 4818983 186 40
8:00:49 12/23/2010 12 23 2010 8 646 523136 4818986 184 40
18:00:56 3/20/2010 3 20 2010 18 642 522724 4818985 185 40
6:00:56 1/19/2011 1 19 2011 6 647 522947 4818986 184 40
2:00:56 3/18/2010 3 18 2010 2 654 522193 4818983 186 40
18:00:41 4/25/2008 4 25 2008 18 633 522160 4818983 186 40
16:00:47 4/16/2008 4 16 2008 16 634 521514 4818981 179 40
14:00:53 4/22/2011 4 22 2011 14 655 522037 4818983 186 40
18:00:30 4/2/2012 4 2 2012 18 657 521323 4818981 179 40
14:00:48 2/23/2011 2 23 2011 14 638 522372 4818985 186 40
2:00:53 3/9/2014 3 9 2014 2 917 524707 4818993 78 40
18:00:54 1/12/2011 1 12 2011 18 641 522358 4818985 186 40
14:00:23 4/16/2011 4 16 2011 14 661 521935 4818983 178 40
16:00:56 1/31/2011 1 31 2011 16 638 523025 4818987 184 40
22:00:42 1/8/2010 1 8 2010 22 633 521296 4818981 179 40
8:00:41 1/5/2014 1 5 2014 8 671 523008 4818987 184 40
10:00:47 12/30/2012 12 30 2012 10 658 523103 4818987 184 40
14:00:42 1/16/2009 1 16 2009 14 632 523365 4818988 183 40
16:00:47 12/27/2012 12 27 2012 16 679 522136 4818984 186 40
10:00:54 4/26/2014 4 26 2014 10 907 521952 4818984 178 40
12:00:41 12/27/2008 12 27 2008 12 637 523524 4818989 183 40
18:00:48 3/28/2009 3 28 2009 18 642 523357 4818989 183 40
14:00:11 1/1/2010 1 1 2010 14 639 524095 4818991 123 39
22:00:24 3/14/2010 3 14 2010 22 650 525776 4818997 80 40
16:00:48 12/29/2012 12 29 2012 16 665 523044 4818988 184 40
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14:00:43 1/4/2014 1 4 2014 14 908 523329 4818989 183 40
8:00:48 1/2/2011 1 2 2011 8 650 523194 4818988 184 40
6:00:48 4/3/2012 4 3 2012 6 658 521824 4818984 178 40
16:00:53 3/19/2013 3 19 2013 16 663 522141 4818985 186 40
18:01:05 2/4/2013 2 4 2013 18 679 523486 4818989 183 40
4:00:53 1/13/2013 1 13 2013 4 679 523237 4818989 183 40
16:00:38 1/27/2010 1 27 2010 16 643 524512 4818993 78 40
10:00:41 4/29/2011 4 29 2011 10 655 522083 4818985 177 40
8:00:48 1/16/2009 1 16 2009 8 632 523029 4818988 184 40
2:00:55 2/16/2011 2 16 2011 2 642 523877 4818991 182 40
4:00:55 1/2/2011 1 2 2011 4 650 523193 4818989 184 40
6:00:19 1/16/2009 1 16 2009 6 632 523029 4818988 184 40
8:00:54 1/13/2013 1 13 2013 8 679 523236 4818989 183 40
18:00:43 3/20/2010 3 20 2010 18 640 525369 4818997 81 40
8:00:56 1/1/2011 1 1 2011 8 646 521378 4818983 179 40
0:00:41 4/20/2014 4 20 2014 0 917 527013 4819003 74 40
8:00:55 3/24/2014 3 24 2014 8 916 522446 4818987 185 40
16:00:26 1/28/2011 1 28 2011 16 642 523737 4818991 182 40
10:00:49 3/14/2010 3 14 2010 10 638 521980 4818985 178 40
16:00:33 2/10/2010 2 10 2010 16 640 523088 4818989 184 40
12:00:53 3/19/2014 3 19 2014 12 907 521786 4818985 178 40
18:00:56 2/14/2011 2 14 2011 18 654 522625 4818988 185 40
22:00:42 3/4/2013 3 4 2013 22 663 523043 4818989 184 40
14:00:54 3/31/2009 3 31 2009 14 644 523640 4818991 182 40
2:01:24 4/9/2011 4 9 2011 2 801 521790 4818985 178 40
18:00:47 3/8/2013 3 8 2013 18 663 523531 4818991 183 40
4:00:55 3/24/2010 3 24 2010 4 643 521891 4818985 178 40
14:00:56 11/23/2011 11 23 2011 14 655 521479 4818984 179 40
10:00:42 3/20/2014 3 20 2014 10 909 521522 4818984 179 40
14:00:31 12/29/2012 12 29 2012 14 665 523059 4818989 184 40
2:00:59 1/13/2013 1 13 2013 2 679 523240 4818990 183 40
8:00:55 2/29/2012 2 29 2012 8 663 524470 4818994 78 40
16:00:47 3/18/2010 3 18 2010 16 656 521565 4818984 179 40
10:00:13 4/15/2009 4 15 2009 10 639 523824 4818992 182 40
18:00:54 2/3/2010 2 3 2010 18 633 523217 4818990 183 40
22:00:17 1/28/2014 1 28 2014 22 909 521299 4818984 179 40
22:00:53 12/22/2010 12 22 2010 22 646 523077 4818990 184 40
6:00:47 3/24/2010 3 24 2010 6 643 521891 4818986 178 40
20:00:48 4/6/2012 4 6 2012 20 666 526640 4819003 76 40
16:00:54 2/24/2013 2 24 2013 16 666 523863 4818993 182 40
18:01:41 1/1/2013 1 1 2013 18 675 522783 4818989 185 40
18:00:57 12/12/2012 12 12 2012 18 675 526107 4819001 77 40
4:00:53 4/20/2014 4 20 2014 4 917 527048 4819005 74 40
8:00:48 4/2/2012 4 2 2012 8 670 524763 4818996 78 40
16:00:54 1/17/2010 1 17 2010 16 642 522349 4818988 177 40
18:00:56 12/19/2009 12 19 2009 18 639 523044 4818990 184 40
22:00:47 12/28/2013 12 28 2013 22 909 523047 4818990 184 40
12:00:53 3/17/2009 3 17 2009 12 640 521836 4818986 178 40
18:00:47 1/12/2011 1 12 2011 18 642 524598 4818996 78 40
18:00:50 4/1/2011 4 1 2011 18 667 521368 4818985 179 40
16:00:41 4/25/2014 4 25 2014 16 909 522212 4818987 177 40
6:00:41 1/13/2013 1 13 2013 6 679 523232 4818991 183 40
18:00:44 12/15/2008 12 15 2008 18 637 523540 4818992 183 40
14:00:53 2/2/2011 2 2 2011 14 801 521901 4818986 178 40
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18:00:30 12/30/2010 12 30 2010 18 646 522314 4818988 177 40
14:00:41 4/18/2011 4 18 2011 14 641 521963 4818987 178 40
0:00:33 2/13/2013 2 13 2013 0 675 523229 4818991 183 40
16:00:54 2/4/2013 2 4 2013 16 679 523493 4818992 183 40
18:00:43 1/8/2010 1 8 2010 18 633 521292 4818985 179 40
0:00:43 12/30/2012 12 30 2012 0 658 523075 4818991 184 40
0:00:53 1/24/2014 1 24 2014 0 679 523122 4818991 184 40
10:01:07 12/14/2010 12 14 2010 10 638 521683 4818986 178 40
8:00:55 1/10/2011 1 10 2011 8 647 523881 4818994 182 40
10:00:43 12/27/2008 12 27 2008 10 637 523491 4818992 183 40
2:00:31 1/7/2012 1 7 2012 2 663 524184 4818995 123 39
22:00:48 4/6/2009 4 6 2009 22 640 525577 4819000 81 40
12:00:41 4/15/2009 4 15 2009 12 648 522255 4818988 177 40
8:00:26 3/13/2014 3 13 2014 8 907 521879 4818987 178 40
10:00:42 1/4/2012 1 4 2012 10 663 521851 4818987 178 40
0:00:48 12/20/2013 12 20 2013 0 909 523823 4818994 182 40
2:00:54 3/10/2012 3 10 2012 2 663 523318 4818992 175 40
16:00:48 12/24/2009 12 24 2009 16 644 523321 4818992 175 40
12:00:53 2/12/2011 2 12 2011 12 801 525349 4819000 81 40
6:00:39 1/1/2011 1 1 2011 6 646 521375 4818986 179 40
16:00:43 3/16/2010 3 16 2010 16 654 521712 4818987 178 40
22:00:42 4/1/2008 4 1 2008 22 635 523045 4818992 174 40
8:00:53 2/27/2010 2 27 2010 8 647 524980 4818999 79 40
4:00:54 1/18/2013 1 18 2013 4 663 523209 4818992 175 40
0:02:29 4/2/2008 4 2 2008 0 635 523049 4818992 174 40
6:00:41 1/2/2011 1 2 2011 6 650 523192 4818992 174 40
16:00:56 1/29/2013 1 29 2013 16 680 521269 4818986 179 40
8:00:54 3/23/2010 3 23 2010 8 652 521953 4818988 178 40
16:00:31 1/27/2010 1 27 2010 16 633 523838 4818995 176 40
16:01:01 4/16/2011 4 16 2011 16 661 521910 4818988 178 40
16:01:12 3/19/2010 3 19 2010 16 638 521536 4818987 179 40
0:00:21 1/12/2012 1 12 2012 0 663 523864 4818995 176 40
6:00:41 12/2/2010 12 2 2010 6 650 523909 4818995 176 40
18:00:26 3/31/2012 3 31 2012 18 680 524229 4818996 122 39
18:00:42 12/4/2010 12 4 2010 18 647 521935 4818989 178 40
14:00:54 1/12/2013 1 12 2013 14 679 523822 4818995 176 40
0:00:44 2/25/2009 2 25 2009 0 637 526134 4819004 77 40
4:00:47 12/26/2013 12 26 2013 4 914 520882 4818985 180 40
22:02:15 4/2/2009 4 2 2009 22 635 523073 4818992 174 40
22:00:53 2/3/2010 2 3 2010 22 633 523209 4818993 174 40
10:00:56 2/3/2010 2 3 2010 10 638 523263 4818993 175 40
18:00:48 12/31/2010 12 31 2010 18 639 522799 4818992 173 40
8:00:55 12/2/2010 12 2 2010 8 650 523908 4818995 176 40
0:00:55 4/22/2009 4 22 2009 0 642 526188 4819004 77 40
22:00:43 2/26/2013 2 26 2013 22 658 521269 4818987 179 40
14:00:54 3/25/2008 3 25 2008 14 633 523269 4818993 175 40
8:00:44 2/22/2012 2 22 2012 8 663 526200 4819004 77 40
22:01:18 12/19/2010 12 19 2010 22 801 523544 4818994 175 40
22:00:48 2/3/2011 2 3 2011 22 654 523117 4818993 174 40
22:00:53 1/30/2010 1 30 2010 22 640 523300 4818994 175 40
20:00:44 1/11/2012 1 11 2012 20 663 523867 4818996 176 40
16:00:25 3/7/2014 3 7 2014 16 917 521901 4818989 178 40
14:00:36 3/16/2010 3 16 2010 14 654 521712 4818989 178 40
12:00:10 12/27/2008 12 27 2008 12 634 523303 4818994 175 40
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6:00:54 4/16/2010 4 16 2010 6 646 521167 4818987 180 40
22:00:53 1/19/2013 1 19 2013 22 665 523065 4818993 174 40
4:00:49 1/10/2011 1 10 2011 4 801 523744 4818996 176 40
0:01:24 12/8/2011 12 8 2011 0 655 524355 4818998 122 39
10:00:54 2/28/2012 2 28 2012 10 665 523642 4818995 176 40
20:00:48 12/29/2012 12 29 2012 20 658 523074 4818993 174 40
18:00:47 3/25/2010 3 25 2010 18 638 524160 4818997 122 39
22:00:47 3/22/2008 3 22 2008 22 635 523120 4818994 174 40
14:01:23 4/6/2009 4 6 2009 14 646 521593 4818989 179 40
18:01:24 12/19/2010 12 19 2010 18 801 523550 4818995 175 40
0:01:18 4/3/2009 4 3 2009 0 635 523072 4818994 174 40
8:00:53 2/25/2013 2 25 2013 8 663 524062 4818997 122 39
2:00:55 4/20/2014 4 20 2014 2 917 527063 4819009 74 40
18:01:12 2/3/2011 2 3 2011 18 654 523121 4818994 174 40
2:00:44 4/22/2009 4 22 2009 2 642 526188 4819005 77 40
14:00:44 1/10/2013 1 10 2013 14 679 523443 4818995 175 40
8:00:47 4/14/2011 4 14 2011 8 666 524637 4818999 73 40
12:00:53 2/2/2010 2 2 2010 12 638 523283 4818995 175 40
12:00:50 12/29/2012 12 29 2012 12 665 523076 4818994 174 40
12:00:42 2/11/2010 2 11 2010 12 633 523249 4818995 175 40
8:01:00 3/20/2014 3 20 2014 8 907 521870 4818990 178 40
22:00:55 2/12/2013 2 12 2013 22 675 523232 4818995 175 40
12:00:47 3/20/2014 3 20 2014 12 907 521627 4818989 178 40
10:00:43 2/11/2010 2 11 2010 10 633 523249 4818995 175 40
8:00:50 2/24/2010 2 24 2010 8 643 522976 4818994 174 40
16:00:47 3/19/2010 3 19 2010 16 657 521530 4818989 179 40
4:00:42 1/12/2012 1 12 2012 4 663 523861 4818997 176 40
2:00:54 11/19/2013 11 19 2013 2 914 524005 4818998 176 40
10:00:48 12/22/2012 12 22 2012 10 670 521846 4818990 178 40
8:00:54 4/3/2010 4 3 2010 8 639 525927 4819005 70 40
4:00:43 12/31/2008 12 31 2008 4 632 523324 4818995 175 40
2:00:47 1/10/2011 1 10 2011 2 801 523746 4818997 176 40
18:00:47 2/2/2010 2 2 2010 18 638 523016 4818994 174 40
16:00:32 3/20/2012 3 20 2012 16 658 521698 4818990 178 40
6:00:41 4/27/2013 4 27 2013 6 677 521593 4818990 179 40
14:00:33 3/9/2009 3 9 2009 14 637 523364 4818996 175 40
4:00:54 3/18/2012 3 18 2012 4 666 521806 4818990 178 40
12:00:48 1/13/2014 1 13 2014 12 909 523504 4818996 175 40
6:00:51 4/30/2009 4 30 2009 6 634 521687 4818990 178 40
12:00:27 3/23/2010 3 23 2010 12 643 522275 4818992 177 40
18:00:55 1/1/2011 1 1 2011 18 650 523236 4818995 175 40
18:00:50 12/19/2011 12 19 2011 18 650 523928 4818998 176 40
18:00:30 3/24/2008 3 24 2008 18 636 523279 4818996 175 40
8:00:42 4/23/2011 4 23 2011 8 654 522115 4818992 177 40
12:00:29 12/31/2008 12 31 2008 12 637 523935 4818998 176 40
12:00:46 3/17/2010 3 17 2010 12 654 521974 4818992 178 40
14:00:10 12/6/2010 12 6 2010 14 642 526556 4819008 68 40
16:00:42 1/22/2012 1 22 2012 16 663 523554 4818997 175 40
4:00:40 12/9/2013 12 9 2013 4 917 523316 4818996 175 40
12:00:53 4/18/2012 4 18 2012 12 670 524691 4819001 73 40
16:00:45 4/22/2011 4 22 2011 16 655 522099 4818992 177 40
22:00:56 1/19/2013 1 19 2013 22 671 523224 4818996 175 40
6:00:55 12/7/2010 12 7 2010 6 641 523837 4818998 176 40
16:00:47 4/7/2014 4 7 2014 16 679 521919 4818992 178 40
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0:00:25 1/20/2013 1 20 2013 0 663 523023 4818995 174 40
10:00:53 1/9/2010 1 9 2010 10 647 521758 4818991 178 40
6:01:23 4/11/2010 4 11 2010 6 801 520988 4818989 180 40
16:00:21 3/12/2009 3 12 2009 16 637 523513 4818997 175 40
20:00:48 12/29/2012 12 29 2012 20 665 523061 4818996 174 40
4:00:48 4/27/2013 4 27 2013 4 677 521595 4818991 179 40
6:00:42 1/10/2011 1 10 2011 6 801 523740 4818998 176 40
18:01:46 4/22/2011 4 22 2011 18 665 522284 4818993 177 40
8:00:49 1/14/2009 1 14 2009 8 635 523285 4818997 175 40
2:01:24 5/7/2010 5 7 2010 2 642 526216 4819007 69 40
20:00:44 3/21/2014 3 21 2014 20 908 525134 4819003 72 40
6:00:21 1/14/2009 1 14 2009 6 635 523282 4818997 175 40
18:00:52 1/26/2013 1 26 2013 18 663 522096 4818993 177 40
0:00:41 1/20/2013 1 20 2013 0 671 523223 4818997 175 40
2:00:53 1/20/2013 1 20 2013 2 665 523103 4818996 174 40
0:00:59 11/19/2013 11 19 2013 0 907 524236 4819000 122 39
4:00:24 4/1/2009 4 1 2009 4 644 523495 4818998 175 40
14:00:48 1/3/2009 1 3 2009 14 637 524709 4819002 73 40
22:00:47 4/16/2014 4 16 2014 22 907 524129 4819000 122 39
16:01:04 4/11/2013 4 11 2013 16 679 521389 4818991 179 40
4:00:50 3/9/2011 3 9 2011 4 650 523236 4818997 175 40
18:00:27 1/28/2010 1 28 2010 18 643 522866 4818996 174 40
2:00:48 2/27/2014 2 27 2014 2 918 526227 4819008 69 40
18:00:42 3/30/2012 3 30 2012 18 658 525111 4819004 72 40
22:00:53 12/29/2012 12 29 2012 22 665 523050 4818996 174 40
6:00:47 1/15/2013 1 15 2013 6 663 523013 4818996 174 40
2:00:50 3/5/2014 3 5 2014 2 908 523036 4818997 174 40
0:00:55 12/22/2009 12 22 2009 0 638 521531 4818992 179 40
6:00:41 2/2/2014 2 2 2014 6 908 521201 4818991 179 40
2:00:56 3/10/2012 3 10 2012 2 666 523237 4818997 175 40
6:00:54 2/27/2014 2 27 2014 6 918 526228 4819008 69 40
18:00:41 2/27/2013 2 27 2013 18 677 521322 4818991 179 40
10:00:48 4/19/2014 4 19 2014 10 907 523849 4819000 176 40
2:00:32 12/15/2012 12 15 2012 2 665 525617 4819006 70 40
8:00:56 4/2/2012 4 2 2012 8 680 524171 4819001 122 39
10:00:35 12/29/2012 12 29 2012 10 665 523079 4818997 174 40
6:00:44 3/9/2011 3 9 2011 6 650 523227 4818998 175 40
16:00:53 1/12/2009 1 12 2009 16 635 523804 4819000 176 40
18:00:57 1/1/2011 1 1 2011 18 650 523233 4818998 175 40
0:00:33 3/5/2014 3 5 2014 0 908 523038 4818997 174 40
12:00:50 1/4/2012 1 4 2012 12 663 521846 4818993 178 40
2:00:53 1/20/2013 1 20 2013 2 671 523225 4818998 175 40
6:00:54 12/9/2013 12 9 2013 6 917 523315 4818998 175 40
0:00:47 1/16/2014 1 16 2014 0 917 522894 4818997 174 40
12:00:47 2/28/2009 2 28 2009 12 637 525292 4819005 71 40
18:00:47 12/28/2009 12 28 2009 18 647 521333 4818992 179 40
18:00:42 1/18/2011 1 18 2011 18 638 523129 4818998 174 40
14:00:39 1/13/2011 1 13 2011 14 647 523565 4818999 175 40
4:00:57 2/16/2011 2 16 2011 4 642 523878 4819000 176 40
22:00:50 1/11/2012 1 11 2012 22 663 523859 4819000 176 40
18:00:24 4/2/2008 4 2 2008 18 635 522875 4818997 174 40
14:00:41 4/5/2011 4 5 2011 14 660 526406 4819010 69 40
18:00:50 3/15/2010 3 15 2010 18 639 522209 4818995 177 40
20:00:42 2/26/2013 2 26 2013 20 658 521246 4818992 179 40
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18:00:42 4/1/2008 4 1 2008 18 635 523062 4818998 174 40
20:00:42 12/28/2013 12 28 2013 20 909 523048 4818998 174 40
14:00:21 4/26/2008 4 26 2008 14 631 521402 4818992 179 40
20:00:33 4/25/2014 4 25 2014 20 907 523040 4818998 174 40
0:00:41 2/4/2010 2 4 2010 0 633 523213 4818998 175 40
2:00:53 1/20/2014 1 20 2014 2 916 523159 4818998 174 40
16:00:53 3/5/2013 3 5 2013 16 679 522311 4818995 177 40
12:00:56 2/22/2010 2 22 2010 12 639 525926 4819008 70 40
20:00:48 1/16/2014 1 16 2014 20 909 523191 4818998 174 40
18:00:33 4/4/2014 4 4 2014 18 907 523830 4819001 176 40
6:00:55 12/8/2010 12 8 2010 6 801 524059 4819002 122 39
10:00:48 1/2/2013 1 2 2013 10 663 523271 4818999 175 40
16:00:52 3/23/2010 3 23 2010 16 646 522061 4818995 177 40
18:00:11 4/7/2009 4 7 2009 18 633 521241 4818992 179 40
0:00:56 12/16/2012 12 16 2012 0 665 525325 4819006 71 40
18:01:47 3/27/2010 3 27 2010 18 640 525489 4819007 71 40
12:00:48 2/20/2012 2 20 2012 12 663 526242 4819010 69 40
18:00:53 1/23/2014 1 23 2014 18 909 523939 4819001 176 40
18:00:54 12/18/2008 12 18 2008 18 635 525540 4819007 71 40
12:00:23 1/25/2014 1 25 2014 12 908 522285 4818996 177 40
22:00:21 12/29/2012 12 29 2012 22 658 523068 4818998 174 40
22:00:54 3/4/2014 3 4 2014 22 908 523040 4818998 174 40
4:00:31 4/17/2014 4 17 2014 4 907 523916 4819001 176 40
4:00:21 1/15/2013 1 15 2013 4 663 523015 4818998 174 40
18:00:42 3/21/2008 3 21 2008 18 632 521671 4818994 178 40
14:00:45 2/11/2010 2 11 2010 14 633 523250 4818999 175 40
4:00:41 3/17/2012 3 17 2012 4 666 521917 4818995 178 40
0:00:48 1/29/2010 1 29 2010 0 643 522806 4818998 173 40
18:00:25 3/22/2008 3 22 2008 18 635 523120 4818999 174 40
14:00:50 1/25/2010 1 25 2010 14 643 523420 4819000 175 40
22:00:25 1/17/2013 1 17 2013 22 663 523197 4818999 174 40
14:00:42 4/15/2011 4 15 2011 14 661 522326 4818996 177 40
12:00:49 12/13/2013 12 13 2013 12 914 521432 4818994 179 40
6:00:54 1/18/2013 1 18 2013 6 663 523209 4819000 175 40
22:00:47 1/1/2011 1 1 2011 22 650 523235 4819000 175 40
18:00:45 3/18/2011 3 18 2011 18 668 522128 4818996 177 40
6:01:11 2/16/2011 2 16 2011 6 642 523874 4819002 176 40
22:00:41 2/19/2014 2 19 2014 22 908 523148 4818999 174 40
18:00:54 1/4/2012 1 4 2012 18 658 521349 4818994 179 40
14:01:07 11/25/2013 11 25 2013 14 914 521112 4818993 180 40
12:00:41 3/26/2010 3 26 2010 12 643 525142 4819007 72 40
14:00:57 2/28/2009 2 28 2009 14 637 525292 4819007 71 40
8:00:44 12/31/2008 12 31 2008 8 632 523231 4819000 175 40
18:00:41 3/19/2009 3 19 2009 18 633 522322 4818997 177 40
6:01:11 12/31/2009 12 31 2009 6 643 525441 4819008 71 40
14:00:33 2/8/2013 2 8 2013 14 663 523594 4819002 175 40
22:00:47 1/15/2014 1 15 2014 22 917 522902 4818999 174 40
6:01:13 3/18/2012 3 18 2012 6 666 521809 4818996 178 40
12:01:23 2/15/2011 2 15 2011 12 654 522123 4818997 177 40
14:00:54 4/3/2010 4 3 2010 14 642 524042 4819004 122 39
16:00:54 1/1/2013 1 1 2013 16 671 521945 4818996 178 40
14:00:50 3/12/2009 3 12 2009 14 643 523598 4819002 175 40
6:00:54 3/29/2011 3 29 2011 6 669 524630 4819006 73 40
14:00:36 3/14/2011 3 14 2011 14 654 524308 4819005 122 39
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12:00:53 2/21/2012 2 21 2012 12 663 526301 4819012 69 40
4:00:47 2/27/2014 2 27 2014 4 918 526222 4819012 69 40
18:00:50 3/1/2010 3 1 2010 18 647 522681 4818999 173 40
20:00:47 1/19/2013 1 19 2013 20 671 523223 4819001 175 40
12:00:42 4/22/2011 4 22 2011 12 655 522026 4818997 177 40
20:01:11 1/14/2014 1 14 2014 20 909 523854 4819003 176 40
18:00:49 3/29/2012 3 29 2012 18 663 525150 4819008 72 40
0:00:47 1/18/2013 1 18 2013 0 663 523204 4819001 174 40
18:00:54 12/19/2010 12 19 2010 18 801 523541 4819002 175 40
18:01:44 2/23/2010 2 23 2010 18 640 524868 4819007 72 40
10:01:18 1/4/2013 1 4 2013 10 665 523838 4819004 176 40
2:00:20 4/4/2012 4 4 2012 2 679 525307 4819009 71 40
6:00:41 12/6/2010 12 6 2010 6 647 524478 4819006 73 40
16:00:43 1/14/2013 1 14 2013 16 665 522443 4818999 173 40
18:00:53 12/6/2010 12 6 2010 18 801 523927 4819004 176 40
14:00:47 2/11/2010 2 11 2010 14 638 523104 4819001 174 40
12:00:53 2/5/2011 2 5 2011 12 801 525455 4819010 71 40
8:00:47 1/9/2010 1 9 2010 8 647 521760 4818997 178 40
14:00:56 2/21/2011 2 21 2011 14 639 523271 4819002 175 40
6:01:11 12/11/2010 12 11 2010 6 638 523866 4819004 176 40
12:00:48 1/31/2014 1 31 2014 12 917 523066 4819002 174 40
16:00:51 2/2/2011 2 2 2011 16 655 523612 4819004 176 40
8:00:54 1/18/2013 1 18 2013 8 663 523208 4819002 174 40
4:00:54 12/8/2010 12 8 2010 4 638 523830 4819004 176 40
10:00:34 2/13/2014 2 13 2014 10 907 525406 4819010 71 40
10:00:53 4/8/2009 4 8 2009 10 646 522110 4818999 177 40
2:00:47 3/22/2012 3 22 2012 2 666 522081 4818998 177 40
2:00:53 4/3/2009 4 3 2009 2 635 523073 4819002 174 40
12:01:04 3/3/2010 3 3 2010 12 644 525208 4819010 72 40
16:00:49 12/30/2010 12 30 2010 16 647 521187 4818996 180 40
20:00:53 1/19/2013 1 19 2013 20 665 523065 4819002 174 40
16:00:42 2/25/2012 2 25 2012 16 665 523026 4819002 174 40
18:00:50 2/24/2009 2 24 2009 18 637 526067 4819013 69 40
6:00:50 12/25/2010 12 25 2010 6 650 523594 4819004 175 40
16:00:54 12/18/2010 12 18 2010 16 639 527175 4819018 66 40
18:00:55 12/6/2010 12 6 2010 18 647 523561 4819004 175 40
18:00:56 4/16/2008 4 16 2008 18 635 520856 4818995 180 40
22:01:14 3/4/2014 3 4 2014 22 917 522911 4819002 174 40
6:00:49 11/23/2010 11 23 2010 6 642 526408 4819015 69 40
18:00:55 12/2/2010 12 2 2010 18 642 527185 4819018 66 40
2:00:49 1/15/2013 1 15 2013 2 663 523011 4819002 174 40
14:00:48 2/8/2013 2 8 2013 14 675 523591 4819004 175 40
8:00:53 2/2/2011 2 2 2011 8 646 523933 4819006 176 40
16:02:18 4/2/2008 4 2 2008 16 636 523055 4819003 174 40
0:00:48 4/1/2010 4 1 2010 0 652 525489 4819012 71 40
2:00:47 3/27/2013 3 27 2013 2 657 520894 4818996 180 40
14:00:54 3/21/2008 3 21 2008 14 632 523012 4819003 174 40
22:00:54 1/18/2011 1 18 2011 22 638 523120 4819003 174 40
2:00:48 12/2/2010 12 2 2010 2 650 523898 4819006 176 40
2:00:52 3/18/2014 3 18 2014 2 908 523361 4819004 175 40
0:00:50 1/1/2011 1 1 2011 0 639 522801 4819002 173 40
0:00:54 12/30/2012 12 30 2012 0 665 523053 4819003 174 40
2:00:46 1/21/2014 1 21 2014 2 907 523853 4819006 176 40
2:00:56 11/22/2011 11 22 2011 2 662 521590 4818998 179 40
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14:00:53 2/2/2010 2 2 2010 14 638 523259 4819004 175 40
14:00:29 3/24/2008 3 24 2008 14 637 523426 4819005 175 40
18:01:05 1/11/2012 1 11 2012 18 663 523851 4819006 176 40
6:00:41 12/8/2013 12 8 2013 6 917 525763 4819013 70 40
16:00:54 3/23/2010 3 23 2010 16 653 521633 4818999 178 40
8:00:41 1/15/2013 1 15 2013 8 663 523011 4819003 174 40
6:18:18 5/6/2013 5 6 2013 6 657 521743 4818999 178 40
12:00:53 4/14/2014 4 14 2014 12 916 526440 4819016 68 40
6:00:11 12/31/2008 12 31 2008 6 632 523199 4819004 174 40
22:00:38 3/22/2008 3 22 2008 22 636 523461 4819005 175 40
18:00:23 12/20/2008 12 20 2008 18 635 525107 4819011 72 40
18:01:17 12/22/2010 12 22 2010 18 646 523054 4819004 174 40
20:00:53 1/17/2013 1 17 2013 20 663 523201 4819004 174 40
8:00:54 4/30/2011 4 30 2011 8 655 521524 4818999 179 40
16:00:53 3/16/2010 3 16 2010 16 647 521761 4818999 178 40
14:00:54 3/24/2008 3 24 2008 14 632 522889 4819003 174 40
22:00:54 1/7/2014 1 7 2014 22 679 523234 4819004 175 40
16:00:42 3/26/2011 3 26 2011 16 667 525412 4819012 71 40
0:00:48 3/5/2013 3 5 2013 0 663 523030 4819004 174 40
18:01:13 4/4/2011 4 4 2011 18 655 525022 4819011 72 40
0:00:30 1/13/2011 1 13 2011 0 646 522226 4819001 177 40
22:01:22 2/15/2014 2 15 2014 22 908 523879 4819007 176 40
18:01:14 1/17/2014 1 17 2014 18 909 524496 4819009 73 40
16:00:30 4/12/2011 4 12 2011 16 658 522343 4819002 177 40
6:00:48 1/26/2014 1 26 2014 6 916 525625 4819014 70 40
2:00:36 12/8/2010 12 8 2010 2 638 523821 4819007 176 40
6:00:47 3/17/2012 3 17 2012 6 666 521912 4819001 178 40
22:00:56 1/19/2013 1 19 2013 22 663 523013 4819004 174 40
2:00:31 5/1/2009 5 1 2009 2 645 526329 4819017 69 40
16:00:42 1/18/2011 1 18 2011 16 801 522994 4819004 174 40
2:00:54 3/22/2009 3 22 2009 2 640 525333 4819013 71 40
8:00:54 3/13/2009 3 13 2009 8 643 524201 4819009 122 39
18:00:54 3/22/2009 3 22 2009 18 643 525161 4819013 72 40
2:00:42 1/18/2013 1 18 2013 2 663 523202 4819006 174 40
18:00:42 2/1/2011 2 1 2011 18 642 523635 4819007 176 40
12:01:05 3/16/2010 3 16 2010 12 653 521679 4819001 178 40
18:00:41 3/22/2011 3 22 2011 18 660 525160 4819013 72 40
16:00:47 1/20/2010 1 20 2010 16 643 524040 4819009 122 39
18:00:53 3/30/2012 3 30 2012 18 663 525443 4819014 71 40
14:00:13 3/19/2010 3 19 2010 14 638 521427 4819000 179 40
18:00:54 2/2/2011 2 2 2011 18 655 522808 4819005 174 40
22:00:48 2/18/2011 2 18 2011 22 639 523495 4819007 175 40
14:00:23 2/13/2013 2 13 2013 14 675 523413 4819007 175 40
4:01:17 12/11/2010 12 11 2010 4 638 523808 4819008 176 40
6:00:54 3/22/2009 3 22 2009 6 647 523119 4819006 174 40
8:00:48 12/25/2010 12 25 2010 8 650 523596 4819007 175 40
16:00:55 12/10/2010 12 10 2010 16 650 521224 4819000 179 40
16:00:54 3/9/2011 3 9 2011 16 655 522662 4819004 173 40
2:00:48 12/11/2012 12 11 2012 2 675 525380 4819014 71 40
14:00:48 3/17/2008 3 17 2008 14 631 523683 4819008 176 40
10:00:53 1/18/2014 1 18 2014 10 907 523615 4819008 176 40
2:00:58 4/24/2010 4 24 2010 2 646 524115 4819010 122 39
18:00:54 2/27/2010 2 27 2010 18 644 525980 4819017 70 40
16:00:54 4/22/2011 4 22 2011 16 663 521347 4819000 179 40
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8:00:53 3/25/2008 3 25 2008 8 631 523839 4819009 176 40
12:01:48 11/24/2013 11 24 2013 12 909 521066 4819000 180 40
14:00:48 12/24/2008 12 24 2008 14 633 526496 4819019 68 40
16:00:41 3/21/2008 3 21 2008 16 634 522997 4819006 174 40
18:01:23 4/3/2011 4 3 2011 18 641 521528 4819001 179 40
8:01:12 4/14/2009 4 14 2009 8 648 525279 4819014 71 40
12:00:54 12/20/2012 12 20 2012 12 677 523327 4819007 175 40
22:00:48 4/3/2011 4 3 2011 22 641 521520 4819001 179 40
8:00:28 3/6/2010 3 6 2010 8 639 524631 4819012 73 40
6:00:27 4/12/2011 4 12 2011 6 668 521868 4819002 178 40
4:00:53 3/21/2010 3 21 2010 4 655 521662 4819002 178 40
6:00:55 4/23/2011 4 23 2011 6 801 521069 4819000 180 40
12:00:24 2/10/2010 2 10 2010 12 640 523026 4819006 174 40
18:00:53 3/29/2008 3 29 2008 18 634 523676 4819009 176 40
18:00:54 4/8/2012 4 8 2012 18 677 524236 4819011 122 39
12:00:48 3/16/2010 3 16 2010 12 654 521795 4819002 178 40
10:00:47 12/6/2010 12 6 2010 10 639 526813 4819020 68 40
16:00:25 4/1/2011 4 1 2011 16 667 521382 4819001 179 40
2:00:50 5/10/2011 5 10 2011 2 654 526713 4819020 68 40
18:01:09 3/26/2008 3 26 2008 18 636 523323 4819008 175 40
6:00:48 1/12/2012 1 12 2012 6 663 523852 4819009 176 40
18:01:11 3/21/2012 3 21 2012 18 666 522098 4819003 177 40
0:00:48 1/20/2014 1 20 2014 0 916 523168 4819007 174 40
20:00:45 4/2/2012 4 2 2012 20 663 525270 4819015 71 40
4:00:48 12/7/2010 12 7 2010 4 641 523838 4819009 176 40
18:00:47 12/23/2009 12 23 2009 18 647 521462 4819001 179 40
6:00:54 4/29/2008 4 29 2008 6 636 524070 4819010 122 39
0:00:44 4/4/2011 4 4 2011 0 641 521516 4819002 179 40
18:00:53 3/12/2010 3 12 2010 18 639 521378 4819001 179 40
18:00:54 3/23/2011 3 23 2011 18 663 523144 4819007 174 40
8:01:04 12/28/2009 12 28 2009 8 638 521505 4819002 179 40
0:00:20 4/29/2014 4 29 2014 0 909 524029 4819010 122 39
14:00:53 1/28/2011 1 28 2011 14 642 523742 4819009 176 40
16:00:42 4/22/2009 4 22 2009 16 639 523588 4819009 175 40
18:00:31 4/6/2013 4 6 2013 18 663 525320 4819015 71 40
12:00:52 2/16/2010 2 16 2010 12 638 523749 4819009 176 40
12:01:24 4/22/2011 4 22 2011 12 801 521817 4819003 178 40
6:00:54 12/8/2010 12 8 2010 6 638 523832 4819010 176 40
4:00:55 1/1/2011 1 1 2011 4 639 522800 4819006 173 40
8:00:56 1/22/2014 1 22 2014 8 909 522715 4819006 173 40
22:00:47 12/19/2011 12 19 2011 22 650 523928 4819010 176 40
10:00:54 12/19/2010 12 19 2010 10 801 523544 4819009 175 40
12:00:36 3/15/2009 3 15 2009 12 634 523811 4819010 176 40
0:00:43 4/9/2008 4 9 2008 0 636 523324 4819008 175 40
20:00:13 4/19/2011 4 19 2011 20 666 524606 4819013 73 40
0:00:39 12/8/2010 12 8 2010 0 801 525528 4819017 71 40
8:00:57 1/1/2011 1 1 2011 8 639 522799 4819007 173 40
8:00:47 12/8/2010 12 8 2010 8 801 524049 4819011 122 39
6:00:54 12/9/2013 12 9 2013 6 911 525025 4819015 72 40
8:00:44 4/7/2012 4 7 2012 8 672 525408 4819016 71 40
20:01:12 1/28/2014 1 28 2014 20 916 523716 4819010 176 40
8:00:54 11/23/2011 11 23 2011 8 662 521827 4819004 178 40
16:00:41 12/6/2010 12 6 2010 16 801 523874 4819011 176 40
22:00:47 3/20/2009 3 20 2009 22 648 523892 4819011 176 40
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14:00:53 1/4/2012 1 4 2012 14 658 521518 4819003 179 40
16:00:48 4/10/2009 4 10 2009 16 643 525097 4819015 72 40
18:00:53 4/3/2011 4 3 2011 18 663 524936 4819015 72 40
2:00:53 1/18/2014 1 18 2014 2 916 523324 4819009 175 40
2:00:53 1/14/2011 1 14 2011 2 642 523700 4819010 176 40
22:00:48 1/28/2014 1 28 2014 22 916 523723 4819011 176 40
14:00:53 12/20/2012 12 20 2012 14 677 523296 4819009 175 40
16:00:53 3/16/2009 3 16 2009 16 640 523277 4819009 175 40
10:00:53 1/4/2013 1 4 2013 10 675 523893 4819011 176 40
4:00:41 3/16/2011 3 16 2011 4 650 525197 4819016 72 40
22:00:41 1/28/2010 1 28 2010 22 643 522865 4819008 174 40
14:00:44 3/12/2009 3 12 2009 14 642 523603 4819011 175 40
4:00:20 12/16/2011 12 16 2011 4 659 525156 4819016 72 40
10:01:12 4/2/2010 4 2 2010 10 640 524259 4819013 122 39
22:00:51 12/25/2013 12 25 2013 22 911 523440 4819010 175 40
0:00:57 3/5/2014 3 5 2014 0 917 522905 4819008 174 40
12:03:12 11/24/2013 11 24 2013 12 657 521059 4819002 180 40
8:00:54 12/8/2010 12 8 2010 8 638 523836 4819012 176 40
4:00:54 2/10/2014 2 10 2014 4 918 527203 4819025 66 40
16:00:43 3/21/2008 3 21 2008 16 637 522991 4819009 174 40
16:00:47 2/21/2014 2 21 2014 16 907 523207 4819010 174 40
14:00:17 3/21/2008 3 21 2008 14 634 522984 4819009 174 40
10:00:50 3/12/2014 3 12 2014 10 679 521797 4819005 178 40
16:00:53 12/20/2012 12 20 2012 16 677 523284 4819010 175 40
18:00:54 12/15/2011 12 15 2011 18 650 523849 4819012 176 40
16:00:56 1/3/2010 1 3 2010 16 638 523301 4819010 175 40
14:00:44 12/6/2010 12 6 2010 14 801 523872 4819012 176 40
8:00:31 4/14/2012 4 14 2012 8 658 522149 4819007 177 40
22:00:42 12/31/2010 12 31 2010 22 639 522804 4819009 173 40
18:00:55 3/27/2010 3 27 2010 18 650 525599 4819019 71 40
20:01:08 3/17/2014 3 17 2014 20 916 523280 4819011 175 40
6:01:00 1/1/2011 1 1 2011 6 639 522796 4819009 173 40
12:00:54 3/31/2012 3 31 2012 12 665 522003 4819006 177 40
18:00:53 3/11/2010 3 11 2010 18 644 523014 4819010 174 40
18:00:55 4/4/2011 4 4 2011 18 669 525220 4819018 71 40
14:00:45 3/16/2010 3 16 2010 14 647 521983 4819006 178 40
18:00:24 12/15/2008 12 15 2008 18 634 523874 4819013 176 40
18:01:12 4/2/2012 4 2 2012 18 679 525204 4819018 72 40
12:00:55 12/15/2011 12 15 2011 12 650 523864 4819013 176 40
8:00:48 3/23/2010 3 23 2010 8 654 521528 4819005 179 40
14:00:48 12/24/2009 12 24 2009 14 647 521731 4819006 178 40
18:00:44 4/16/2011 4 16 2011 18 664 525499 4819019 71 40
6:00:26 4/13/2011 4 13 2011 6 658 521595 4819006 179 40
6:00:49 12/7/2008 12 7 2008 6 633 523499 4819012 175 40
14:00:56 12/28/2008 12 28 2008 14 637 523968 4819014 176 40
18:00:43 2/18/2011 2 18 2011 18 639 523494 4819012 175 40
8:00:53 3/23/2010 3 23 2010 8 643 521572 4819006 179 40
14:00:44 4/21/2011 4 21 2011 14 662 521811 4819007 178 40
14:00:15 2/21/2012 2 21 2012 14 663 526254 4819023 69 40
18:00:43 2/5/2014 2 5 2014 18 908 523674 4819013 176 40
22:00:42 3/2/2013 3 2 2013 22 658 522619 4819009 173 40
12:00:42 12/6/2010 12 6 2010 12 801 523875 4819014 176 40
8:00:53 2/15/2013 2 15 2013 8 675 524154 4819015 122 39
2:00:53 12/21/2009 12 21 2009 2 643 525292 4819019 71 40
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22:00:21 4/8/2008 4 8 2008 22 636 523326 4819012 175 40
12:00:40 1/9/2010 1 9 2010 12 639 521599 4819006 178 40
20:00:53 1/7/2014 1 7 2014 20 679 523236 4819012 175 40
16:00:41 2/8/2013 2 8 2013 16 675 523499 4819013 175 40
18:00:43 2/14/2013 2 14 2013 18 663 523047 4819011 174 40
10:00:55 1/17/2010 1 17 2010 10 642 522135 4819008 177 40
6:00:41 3/14/2009 3 14 2009 6 644 523864 4819014 176 40
4:00:54 4/22/2009 4 22 2009 4 642 526272 4819023 69 40
14:00:44 4/5/2011 4 5 2011 14 654 526292 4819023 69 40
14:00:24 2/22/2010 2 22 2010 14 639 525925 4819022 70 40
8:00:41 4/23/2011 4 23 2011 8 658 522127 4819008 177 40
0:00:54 3/25/2011 3 25 2011 0 669 522673 4819010 173 40
4:00:42 4/13/2011 4 13 2011 4 658 521585 4819007 179 40
20:00:47 3/4/2013 3 4 2013 20 663 523063 4819012 174 40
12:00:53 2/16/2010 2 16 2010 12 639 523507 4819013 175 40
6:00:21 1/22/2014 1 22 2014 6 909 522693 4819010 173 40
18:00:42 4/12/2011 4 12 2011 18 665 521408 4819006 179 40
6:00:53 4/23/2011 4 23 2011 6 665 521617 4819007 178 40
22:00:24 1/13/2011 1 13 2011 22 655 523224 4819012 175 40
20:00:44 4/30/2013 4 30 2013 20 658 525320 4819020 71 40
16:00:27 3/13/2014 3 13 2014 16 679 521894 4819008 178 40
16:01:12 3/16/2010 3 16 2010 16 640 521604 4819007 178 40
14:00:56 4/3/2010 4 3 2010 14 652 526689 4819025 68 40
0:00:43 1/15/2014 1 15 2014 0 909 523970 4819015 176 40
10:01:23 5/8/2010 5 8 2010 10 646 521661 4819008 178 40
18:00:34 3/31/2010 3 31 2010 18 640 525317 4819020 71 40
10:00:48 3/13/2009 3 13 2009 10 643 523133 4819013 174 40
8:01:17 3/15/2010 3 15 2010 8 650 526328 4819024 69 40
22:00:29 3/20/2009 3 20 2009 22 642 522953 4819012 174 40
4:01:18 3/24/2010 3 24 2010 4 646 521734 4819008 178 40
4:00:27 3/21/2010 3 21 2010 4 652 524405 4819018 73 40
10:01:23 1/19/2014 1 19 2014 10 679 523638 4819015 176 40
2:00:53 3/17/2012 3 17 2012 2 666 521893 4819009 178 40
10:00:35 4/16/2013 4 16 2013 10 677 524046 4819016 122 39
18:00:54 4/3/2011 4 3 2011 18 641 521526 4819008 179 40
2:00:43 3/5/2014 3 5 2014 2 917 522902 4819013 174 40
18:00:55 2/11/2011 2 11 2011 18 642 523682 4819015 176 40
20:00:56 1/8/2014 1 8 2014 20 917 522871 4819012 174 40
16:00:53 1/18/2014 1 18 2014 16 679 523300 4819014 175 40
12:00:41 2/5/2013 2 5 2013 12 679 525156 4819021 72 40
18:00:40 3/15/2012 3 15 2012 18 663 523216 4819014 175 40
6:00:32 1/13/2011 1 13 2011 6 646 522174 4819010 177 40
0:00:54 2/22/2013 2 22 2013 0 666 523083 4819013 174 40
6:00:47 3/21/2010 3 21 2010 6 655 521660 4819009 178 40
10:00:53 1/14/2014 1 14 2014 10 917 522719 4819012 173 40
14:00:36 12/11/2013 12 11 2013 14 907 522039 4819010 177 40
0:00:44 12/23/2009 12 23 2009 0 646 524080 4819017 122 39
0:00:54 3/23/2009 3 23 2009 0 638 523789 4819016 176 40
14:00:43 3/25/2014 3 25 2014 14 917 521936 4819010 178 40
2:00:56 2/26/2013 2 26 2013 2 665 522673 4819013 173 40
14:00:23 12/24/2009 12 24 2009 14 643 521727 4819009 178 40
0:00:26 3/3/2013 3 3 2013 0 658 522623 4819012 173 40
18:00:14 4/17/2011 4 17 2011 18 659 524749 4819020 73 40
2:00:42 1/1/2011 1 1 2011 2 639 522807 4819013 173 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:49 4/13/2011 4 13 2011 2 658 521584 4819009 179 40
14:00:54 2/16/2010 2 16 2010 14 638 523745 4819017 176 40
6:00:54 2/2/2011 2 2 2011 6 646 523930 4819017 176 40
18:01:22 4/2/2012 4 2 2012 18 673 524991 4819021 72 40
18:01:12 3/19/2009 3 19 2009 18 644 524177 4819019 122 39
10:00:43 2/10/2010 2 10 2010 10 640 523004 4819014 174 40
2:00:35 12/13/2012 12 13 2012 2 658 525527 4819024 71 40
0:00:54 12/11/2012 12 11 2012 0 675 525434 4819023 71 40
8:01:23 3/23/2010 3 23 2010 8 639 521581 4819010 179 40
18:00:53 3/12/2009 3 12 2009 18 642 523408 4819016 175 40
8:00:55 12/6/2010 12 6 2010 8 647 524430 4819020 73 40
8:00:49 3/28/2010 3 28 2010 8 650 524837 4819021 72 40
8:01:09 3/17/2014 3 17 2014 8 913 527160 4819030 66 40
16:00:28 12/19/2010 12 19 2010 16 801 523511 4819016 175 40
12:00:28 12/19/2010 12 19 2010 12 801 523503 4819016 175 40
6:00:53 3/24/2010 3 24 2010 6 646 521732 4819011 178 40
4:00:47 12/8/2010 12 8 2010 4 801 524640 4819021 73 40
8:00:55 2/6/2014 2 6 2014 8 908 523676 4819017 176 40
0:00:41 5/1/2009 5 1 2009 0 645 526400 4819027 69 40
18:00:53 1/13/2011 1 13 2011 18 655 523147 4819015 174 40
10:00:54 1/2/2012 1 2 2012 10 641 523894 4819018 176 40
8:00:54 1/4/2010 1 4 2010 8 643 523908 4819018 176 40
22:00:49 12/20/2009 12 20 2009 22 640 525453 4819024 71 40
20:00:48 3/17/2012 3 17 2012 20 666 521600 4819010 178 40
14:00:43 12/19/2010 12 19 2010 14 801 523510 4819017 175 40
16:00:12 3/24/2008 3 24 2008 16 632 522892 4819015 174 40
16:00:48 2/21/2014 2 21 2014 16 908 523064 4819015 174 40
22:00:50 3/16/2012 3 16 2012 22 666 521872 4819012 178 40
10:00:54 12/6/2010 12 6 2010 10 801 523875 4819018 176 40
2:00:54 4/29/2014 4 29 2014 2 909 524025 4819019 122 39
8:00:41 3/7/2010 3 7 2010 8 640 525808 4819026 70 40
18:00:56 12/23/2010 12 23 2010 18 801 523027 4819015 174 40
6:00:54 12/31/2009 12 31 2009 6 644 525377 4819024 71 40
14:00:52 3/16/2010 3 16 2010 14 640 521604 4819011 178 40
16:00:54 2/11/2010 2 11 2010 16 638 523102 4819016 174 40
18:00:55 4/9/2010 4 9 2010 18 639 526137 4819027 69 40
18:00:43 3/22/2009 3 22 2009 18 642 525559 4819025 71 40
20:00:51 3/16/2014 3 16 2014 20 918 526159 4819027 69 40
18:00:41 4/9/2009 4 9 2009 18 635 521867 4819012 178 40
14:00:17 3/15/2010 3 15 2010 14 651 526452 4819028 68 40
18:00:53 3/20/2009 3 20 2009 18 648 523860 4819019 176 40
10:00:43 3/31/2012 3 31 2012 10 672 521713 4819011 178 40
16:00:47 3/8/2010 3 8 2010 16 643 526353 4819028 69 40
2:00:37 12/7/2010 12 7 2010 2 641 523885 4819019 176 40
10:00:54 2/11/2010 2 11 2010 10 638 523114 4819016 174 40
8:01:53 1/11/2010 1 11 2010 8 641 521122 4819010 180 40
14:00:31 12/24/2009 12 24 2009 14 638 521630 4819011 178 40
4:00:21 12/29/2013 12 29 2013 4 907 522755 4819015 173 40
10:00:55 1/31/2014 1 31 2014 10 917 523021 4819016 174 40
2:01:14 12/21/2009 12 21 2009 2 646 525307 4819024 71 40
16:00:42 1/31/2011 1 31 2011 16 646 523796 4819019 176 40
20:00:26 4/13/2014 4 13 2014 20 909 525343 4819024 71 40
10:00:54 4/25/2014 4 25 2014 10 909 522175 4819013 177 40
18:00:42 3/23/2010 3 23 2010 18 654 522226 4819014 177 40
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22:00:42 1/23/2014 1 23 2014 22 679 523126 4819017 174 40
20:00:42 2/25/2013 2 25 2013 20 665 522663 4819015 173 40
2:00:54 3/16/2011 3 16 2011 2 650 525206 4819024 72 40
16:00:51 4/10/2009 4 10 2009 16 648 525036 4819024 72 40
20:00:52 2/19/2014 2 19 2014 20 908 523156 4819017 174 40
8:00:48 3/14/2012 3 14 2012 8 666 522416 4819015 173 40
16:00:53 3/24/2008 3 24 2008 16 633 523286 4819017 175 40
10:00:41 4/17/2011 4 17 2011 10 664 525589 4819026 71 40
18:00:54 4/2/2012 4 2 2012 18 675 525082 4819024 72 40
20:00:42 4/20/2012 4 20 2012 20 658 524090 4819020 122 39
16:00:42 2/12/2011 2 12 2011 16 801 525366 4819025 71 40
18:00:57 4/8/2008 4 8 2008 18 636 523324 4819018 175 40
16:00:54 3/2/2011 3 2 2011 16 650 523680 4819019 176 40
20:00:42 1/23/2014 1 23 2014 20 679 523132 4819017 174 40
8:00:55 4/21/2012 4 21 2012 8 676 521548 4819012 179 40
14:00:55 12/15/2011 12 15 2011 14 650 523865 4819020 176 40
18:00:56 1/13/2011 1 13 2011 18 655 523166 4819018 174 40
14:00:41 2/2/2011 2 2 2011 14 654 521923 4819013 178 40
4:00:43 1/22/2014 1 22 2014 4 909 522689 4819016 173 40
18:00:54 3/15/2011 3 15 2011 18 650 524918 4819024 72 40
10:00:42 12/4/2010 12 4 2010 10 638 521427 4819012 179 40
12:00:47 12/18/2010 12 18 2010 12 638 521628 4819013 178 40
10:00:25 3/20/2014 3 20 2014 10 907 521614 4819013 178 40
18:00:47 4/28/2011 4 28 2011 18 658 525575 4819027 71 40
18:00:14 12/16/2008 12 16 2008 18 633 524989 4819024 72 40
4:00:56 12/21/2011 12 21 2011 4 650 525504 4819026 71 40
18:00:58 3/22/2008 3 22 2008 18 634 523078 4819018 174 40
18:00:52 3/6/2010 3 6 2010 18 638 524815 4819024 72 40
22:00:29 3/23/2014 3 23 2014 22 907 522764 4819017 173 40
4:00:44 12/13/2012 12 13 2012 4 658 525485 4819027 71 40
4:00:27 12/25/2010 12 25 2010 4 650 523579 4819020 175 40
18:00:56 12/31/2010 12 31 2010 18 639 522771 4819017 173 40
8:00:25 12/15/2008 12 15 2008 8 633 524065 4819021 122 39
22:00:48 2/2/2012 2 2 2012 22 665 523401 4819019 175 40
18:00:23 3/26/2008 3 26 2008 18 635 522548 4819016 173 40
4:00:41 4/24/2010 4 24 2010 4 646 524103 4819022 122 39
14:00:54 12/20/2010 12 20 2010 14 801 523860 4819021 176 40
16:00:30 2/27/2010 2 27 2010 16 647 525354 4819026 71 40
18:00:41 11/30/2010 11 30 2010 18 655 523739 4819021 176 40
18:00:42 4/28/2013 4 28 2013 18 658 524061 4819022 122 39
16:00:54 12/24/2009 12 24 2009 16 646 523315 4819019 175 40
10:00:43 3/14/2010 3 14 2010 10 641 521880 4819014 178 40
18:00:29 4/17/2011 4 17 2011 18 658 525978 4819029 70 40
12:00:44 1/19/2014 1 19 2014 12 679 523646 4819021 176 40
10:00:49 2/10/2010 2 10 2010 10 638 522869 4819018 174 40
14:00:45 1/26/2011 1 26 2011 14 638 522395 4819016 177 40
18:00:41 12/24/2010 12 24 2010 18 638 523390 4819020 175 40
18:35:55 4/30/2014 4 30 2014 18 657 523274 4819019 175 40
22:00:53 12/23/2010 12 23 2010 22 801 523039 4819019 174 40
16:00:36 4/2/2011 4 2 2011 16 655 524839 4819025 72 40
10:00:53 4/6/2009 4 6 2009 10 647 521560 4819014 179 40
16:00:48 3/4/2010 3 4 2010 16 638 525968 4819030 70 40
18:00:12 3/23/2011 3 23 2011 18 662 523341 4819020 175 40
8:00:32 2/15/2014 2 15 2014 8 907 526419 4819031 68 40
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6:00:53 2/26/2013 2 26 2013 6 665 522676 4819018 173 40
16:00:50 4/2/2008 4 2 2008 16 635 522911 4819019 174 40
4:01:12 1/26/2014 1 26      2014    4       916     525617  4819028 70      40
14:00:41        3/21/2008       3       21      2008    14      636     523138  4819019 174     40
0:00:53 12/7/2010       12      7       2010    0       641     523884  4819022 176     40
0:00:48 4/3/2012        4       3       2012    0       678     526187  4819031 69      40
16:00:53        3/21/2008       3       21      2008    16      636     523141  4819020 174     40
18:00:48        3/20/2014       3       20      2014    18      917     524068  4819023 122     39
18:00:26        1/18/2010       1       18      2010    18      644     525769  4819029 70      40
10:00:24        4/4/2012        4       4       2012    10      665     521543  4819015 179     40
12:00:48        4/23/2008       4       23      2008    12      634     522122  4819016 177     40
2:00:45 12/23/2012      12      23      2012    2       679     524978  4819027 72      40
14:00:24        12/15/2011      12      15      2011    14      659     523507  4819021 175     40
12:00:54        3/16/2010       3       16      2010    12      641     521638  4819015 178     40
18:00:53        3/10/2012       3       10      2012    18      663     521377  4819014 179     40
14:00:48        2/15/2011       2       15      2011    14      639     525853  4819030 70      40
0:00:49 2/20/2014       2       20      2014    0       908     523155  4819020 174     40
18:00:49        3/20/2014       3       20      2014    18      909     521573  4819015 179     40
18:00:30        1/6/2010        1       6       2010    18      644     521801  4819016 178     40
22:00:16        12/30/2012      12      30      2012    22      665     522791  4819019 173     40
6:00:53 1/8/2011        1       8       2011    6       654     523214  4819021 175     40
16:00:54        1/11/2014       1       11      2014    16      916     523429  4819021 175     40
22:00:56        12/24/2010      12      24      2010    22      638     523384  4819021 175     40
14:00:53        4/20/2008       4       20      2008    14      633     525225  4819028 71      40
12:00:44        4/14/2010       4       14      2010    12      650     525274  4819028 71      40
18:00:50        4/17/2008       4       17      2008    18      633     521020  4819014 180     40
0:00:24 3/22/2009       3       22      2009    0       639     521822  4819016 178     40
16:00:50        3/2/2013        3       2       2013    16      663     524145  4819024 122     39
0:00:45 3/17/2012       3       17      2012    0       666     521871  4819016 178     40
6:00:54 2/3/2013        2       3       2013    6       663     523459  4819022 175     40
4:00:43 2/26/2013       2       26      2013    4       665     522687  4819019 173     40
8:01:11 2/4/2014        2       4       2014    8       908     523222  4819021 175     40
12:00:47        4/18/2011       4       18      2011    12      667     522016  4819017 177     40
4:00:54 12/16/2008      12      16      2008    4       633     524992  4819028 72      40
12:00:50        4/14/2009       4       14      2009    12      641     524040  4819024 122     39
14:00:19        3/24/2008       3       24      2008    14      635     523302  4819022 175     40
22:01:24        12/22/2009      12      22      2009    22      646     524065  4819024 122     39
8:02:43 4/2/2012        4       2       2012    8       677     524018  4819024 122     39
12:00:53        3/13/2014       3       13      2014    12      914     521814  4819017 178     40
10:00:55        2/16/2012       2       16      2012    10      663     525238  4819029 71      40
22:00:53        2/25/2013       2       25      2013    22      665     522656  4819020 173     40
8:00:49 11/30/2010      11      30      2010    8       646     523881  4819024 176     40
22:00:53        12/15/2011      12      15      2011    22      650     523838  4819024 176     40
8:00:50 4/14/2009       4       14      2009    8       641     524057  4819025 122     39
6:00:42 2/4/2014        2       4       2014    6       908     523223  4819022 175     40
18:00:42        3/2/2010        3       2       2010    18      642     523505  4819023 175     40
0:00:35 2/3/2012        2       3       2012    0       665     523401  4819023 175     40
6:00:41 3/31/2008       3       31      2008    6       633     524029  4819025 122     39
16:01:26        12/15/2011      12      15      2011    16      650     523848  4819024 176     40
2:00:28 3/25/2011       3       25      2011    2       650     522738  4819021 173     40
18:00:54        3/2/2010        3       2       2010    18      633     523631  4819024 176     40
8:00:53 4/18/2012       4       18      2012    8       666     522199  4819019 177     40
2:00:47 12/25/2010      12      25      2010    2       650     523575  4819024 175     40
0:00:53 1/4/2013        1       4       2013    0       675     523820  4819025 176     40
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16:00:41        4/18/2011       4       18      2011    16      658     525105  4819029 72      40
4:00:48 1/8/2011        1       8       2011    4       654     523213  4819023 175     40
14:00:27        3/3/2010        3       3       2010    14      647     525847  4819032 70      40
14:00:25        3/9/2011        3       9       2011    14      655     522516  4819020 173     40
0:00:53 3/16/2011       3       16      2011    0       650     525007  4819029 72      40
18:00:53        3/19/2011       3       19      2011    18      669     523307  4819023 175     40
6:00:42 11/24/2010      11      24      2010    6       639     525488  4819031 71      40
22:00:43        11/24/2013      11      24      2013    22      909     521895  4819018 178     40
14:00:45        4/21/2011       4       21      2011    14      801     521800  4819018 178     40
0:00:53 3/4/2010        3       4       2010    0       644     524968  4819029 72      40
10:00:48        12/20/2010      12      20      2010    10      642     523996  4819026 176     40
14:00:54        12/18/2010      12      18      2010    14      638     521634  4819018 178     40
6:00:53 3/8/2012        3       8       2012    6       666     523311  4819023 175     40
8:00:56 3/13/2009       3       13      2009    8       644     524188  4819027 122     39
22:00:12        3/15/2011       3       15      2011    22      650     524916  4819029 72      40
18:00:49        3/15/2010       3       15      2010    18      641     521995  4819019 178     40
22:00:47        3/20/2009       3       20      2009    22      633     523146  4819023 174     40
14:00:41        2/23/2010       2       23      2010    14      643     525754  4819033 70      40
4:01:43 5/1/2009        5       1       2009    4       645     526363  4819035 69      40
10:00:24        4/30/2011       4       30      2011    10      654     522002  4819019 177     40
12:00:54        3/18/2010       3       18      2010    12      653     521839  4819019 178     40
14:00:52        4/17/2011       4       17      2011    14      665     522011  4819020 177     40
14:00:55        4/16/2011       4       16      2011    14      641     521955  4819019 178     40
8:00:34 3/5/2011        3       5       2011    8       801     525022  4819030 72      40
6:00:53 2/26/2013       2       26      2013    6       677     522546  4819021 173     40
16:00:41        1/14/2011       1       14      2011    16      639     522690  4819022 173     40
18:00:55        1/14/2014       1       14      2014    18      917     522659  4819022 173     40
16:00:26        12/30/2008      12      30      2008    16      634     523832  4819026 176     40
22:00:53        3/20/2009       3       20      2009    22      647     523997  4819027 176     40
4:00:42 2/12/2012       2       12      2012    4       663     526235  4819035 69      40
8:00:53 3/11/2009       3       11      2009    8       637     524528  4819029 73      40
16:00:24        1/25/2010       1       25      2010    16      643     523406  4819025 175     40
2:00:53 12/28/2009      12      28      2009    2       638     521446  4819018 179     40
14:00:41        4/23/2008       4       23      2008    14      634     522124  4819020 177     40
18:00:49        3/29/2012       3       29      2012    18      680     525316  4819032 71      40
0:00:50 4/13/2012       4       13      2012    0       658     524167  4819028 122     39
0:00:26 4/3/2012        4       3       2012    0       658     521525  4819019 179     40
18:03:56        11/24/2013      11      24      2013    18      657     521545  4819019 179     40
4:00:54 3/20/2009       3       20      2009    4       646     522938  4819024 174     40
12:00:41        12/19/2010      12      19      2010    12      642     523829  4819027 176     40
0:00:31 1/18/2014       1       18      2014    0       916     523336  4819025 175     40
16:00:42        3/12/2009       3       12      2009    16      642     523431  4819025 175     40
22:00:49        12/30/2008      12      30      2008    22      632     523405  4819025 175     40
2:00:55 12/8/2011       12      8       2011    2       655     525085  4819031 72      40
14:00:47        2/24/2011       2       24      2011    14      646     523920  4819027 176     40
16:00:43        4/26/2008       4       26      2008    16      631     521383  4819019 179     40
18:00:54        3/20/2009       3       20      2009    18      647     523847  4819027 176     40
18:01:12        12/15/2011      12      15      2011    18      650     523858  4819027 176     40
8:00:53 2/15/2013       2       15      2013    8       679     523841  4819027 176     40
12:00:54        2/8/2012        2       8       2012    12      663     523853  4819027 176     40
8:00:50 3/23/2010       3       23      2010    8       647     521556  4819019 179     40
8:00:53 12/14/2010      12      14      2010    8       638     521545  4819019 179     40
2:00:53 4/7/2009        4       7       2009    2       645     525941  4819035 70      40
18:01:11        4/18/2012       4       18      2012    18      670     525075  4819032 72      40
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2:00:24 1/14/2009       1       14      2009    2       635     523286  4819025 175     40
12:00:54        12/20/2010      12      20      2010    12      642     523995  4819028 176     40
10:00:55        12/25/2010      12      25      2010    10      646     523241  4819025 175     40
2:00:48 3/20/2009       3       20      2009    2       646     522919  4819024 174     40
22:00:48        11/26/2010      11      26      2010    22      646     521885  4819021 178     40
2:00:53 2/10/2011       2       10      2011    2       654     522848  4819024 174     40
18:00:41        1/13/2011       1       13      2011    18      642     523687  4819027 176     40
4:00:26 1/14/2009       1       14      2009    4       635     523272  4819026 175     40
6:00:48 2/22/2012       2       22      2012    6       663     526306  4819037 69      40
16:00:30        2/12/2011       2       12      2011    16      646     525344  4819033 71      40
4:00:43 12/8/2011       12      8       2011    4       667     525050  4819032 72      40
20:00:54        1/19/2014       1       19      2014    20      916     523147  4819026 174     40
14:00:24        3/19/2008       3       19      2008    14      634     523003  4819025 174     40
18:00:39        1/20/2013       1       20      2013    18      671     523568  4819027 175     40
2:00:53 12/8/2011       12      8       2011    2       667     525081  4819033 72      40
14:00:41        1/11/2014       1       11      2014    14      916     523476  4819027 175     40
2:00:24 2/19/2013       2       19      2013    2       663     522939  4819025 174     40
18:00:47        4/16/2011       4       16      2011    18      663     525278  4819033 71      40
20:00:53        2/2/2012        2       2       2012    20      665     523400  4819027 175     40
0:01:12 1/21/2013       1       21      2013    0       680     522171  4819023 177     40
10:00:41        12/21/2010      12      21      2010    10      801     523440  4819027 175     40
6:00:53 4/22/2009       4       22      2009    6       642     526275  4819038 69      40
0:00:52 3/24/2013       3       24      2013    0       663     525030  4819033 72      40
6:00:53 2/22/2013       2       22      2013    6       666     523460  4819027 175     40
12:00:47        2/8/2010        2       8       2010    12      638     521732  4819021 178     40
16:00:55        4/17/2011       4       17      2011    16      665     522011  4819022 177     40
4:00:48 11/25/2010      11      25      2010    4       641     525313  4819034 71      40
22:00:41        1/3/2013        1       3       2013    22      675     523831  4819029 176     40
18:00:50        3/1/2013        3       1       2013    18      657     522771  4819025 173     40
14:00:32        2/8/2012        2       8       2012    14      663     523795  4819029 176     40
18:00:42        3/24/2011       3       24      2011    18      663     524822  4819033 72      40
18:00:42        1/18/2011       1       18      2011    18      638     523134  4819027 174     40
22:00:42        2/22/2011       2       22      2011    22      642     522858  4819026 174     40
8:00:58 2/15/2013       2       15      2013    8       680     524026  4819030 122     39
10:00:57        2/10/2010       2       10      2010    10      646     522251  4819024 177     40
14:00:49        12/27/2013      12      27      2013    14      908     521885  4819023 178     40
12:00:52        4/3/2011        4       3       2011    12      641     522040  4819023 177     40
14:00:24        3/11/2011       3       11      2011    14      650     522873  4819026 174     40
16:00:21        1/4/2012        1       4       2012    16      658     521513  4819022 179     40
8:00:53 3/23/2010       3       23      2010    8       653     521549  4819022 179     40
4:00:47 3/21/2010       3       21      2010    4       801     521497  4819022 179     40
20:01:11        3/25/2014       3       25      2014    20      909     525520  4819036 71      40
4:00:32 3/22/2011       3       22      2011    4       668     525092  4819035 72      40
8:00:54 2/22/2013       2       22      2013    8       666     523455  4819029 175     40
14:00:44        2/2/2010        2       2       2010    14      643     523998  4819031 176     40
16:00:50        3/18/2010       3       18      2010    16      653     521690  4819023 178     40
0:00:53 2/26/2013       2       26      2013    0       665     522644  4819026 173     40
18:00:53        1/12/2013       1       12      2013    18      679     523453  4819029 175     40
4:00:54 3/24/2010       3       24      2010    4       647     521058  4819021 180     40
0:00:53 12/28/2009      12      28      2009    0       638     521436  4819022 179     40
0:00:15 3/24/2008       3       24      2008    0       636     522875  4819027 174     40
14:00:48        2/23/2011       2       23      2011    14      653     522386  4819026 177     40
4:00:47 12/8/2011       12      8       2011    4       655     525063  4819035 72      40
16:00:56        1/30/2011       1       30      2011    16      646     523666  4819030 176     40
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6:00:17 12/15/2008      12      15      2008    6       633     524086  4819032 122     39
10:00:47        4/18/2012       4       18      2012    10      666     522197  4819025 177     40
18:00:50        3/29/2014       3       29      2014    18      907     525381  4819036 71      40
0:00:42 12/31/2008      12      31      2008    0       632     523406  4819029 175     40
14:00:53        2/16/2014       2       16      2014    14      908     526188  4819040 69      40
14:00:54        1/9/2011        1       9       2011    14      647     523616  4819030 176     40
22:00:46        12/16/2008      12      16      2008    22      633     525368  4819037 71      40
12:00:53        1/19/2014       1       19      2014    12      909     523815  4819031 176     40
16:00:48        2/14/2013       2       14      2013    16      663     523383  4819029 175     40
18:00:30        12/20/2009      12      20      2009    18      640     525427  4819037 71      40
4:00:41 2/19/2014       2       19      2014    4       908     522959  4819028 174     40
18:00:47        4/23/2010       4       23      2010    18      639     524545  4819034 73      40
18:00:54        3/24/2009       3       24      2009    18      637     524534  4819034 73      40
22:00:49        4/6/2009        4       6       2009    22      648     521736  4819024 178     40
16:00:48        2/14/2009       2       14      2009    16      634     523717  4819031 176     40
22:00:56        11/20/2010      11      20      2010    22      642     525268  4819037 71      40
10:00:55        2/13/2010       2       13      2010    10      646     524320  4819033 122     39
2:00:23 3/5/2013        3       5       2013    2       663     523006  4819029 174     40
6:01:07 1/10/2010       1       10      2010    6       647     520956  4819022 180     40
14:00:48        2/15/2011       2       15      2011    14      646     525866  4819039 70      40
16:00:47        3/19/2011       3       19      2011    16      661     522942  4819029 174     40
2:00:47 12/6/2011       12      6       2011    2       650     525391  4819038 71      40
12:00:49        2/11/2010       2       11      2010    12      638     523131  4819029 174     40
10:00:53        3/19/2014       3       19      2014    10      679     521843  4819025 178     40
4:00:42 1/1/2011        1       1       2011    4       646     521391  4819024 179     40
12:00:53        12/6/2010       12      6       2010    12      642     526603  4819042 68      40
8:00:47 2/10/2011       2       10      2011    8       642     523044  4819029 174     40
10:00:46        4/14/2009       4       14      2009    10      641     524031  4819033 122     39
22:00:41        1/19/2014       1       19      2014    22      916     523149  4819030 174     40
2:00:53 4/5/2012        4       5       2012    2       672     526174  4819041 69      40
16:00:20        3/24/2011       3       24      2011    16      654     522379  4819027 177     40
20:00:56        2/21/2013       2       21      2013    20      666     523080  4819030 174     40
18:00:53        3/22/2008       3       22      2008    18      636     523472  4819031 175     40
10:00:32        2/8/2010        2       8       2010    10      638     521718  4819025 178     40
22:00:50        3/24/2009       3       24      2009    22      645     527212  4819045 66      40
10:00:53        1/26/2010       1       26      2010    10      643     524007  4819033 176     40
16:00:29        1/15/2011       1       15      2011    16      647     523411  4819031 175     40
16:01:06        2/9/2011        2       9       2011    16      639     523462  4819031 175     40
18:02:23        3/1/2010        3       1       2010    18      640     524101  4819034 122     39
6:00:44 4/24/2010       4       24      2010    6       639     525326  4819038 71      40
4:00:35 3/14/2014       3       14      2014    4       907     521906  4819026 178     40
16:00:24        1/7/2012        1       7       2012    16      663     521875  4819026 178     40
2:00:42 4/13/2012       4       13      2012    2       658     524113  4819034 122     39
16:01:10        2/27/2010       2       27      2010    16      640     525404  4819039 71      40
18:00:59        1/3/2013        1       3       2013    18      675     523827  4819033 176     40
2:00:41 12/17/2008      12      17      2008    2       633     525424  4819039 71      40
8:00:39 3/25/2010       3       25      2010    8       638     522286  4819028 177     40
10:00:48        3/7/2013        3       7       2013    10      679     522300  4819028 177     40
16:00:54        12/22/2010      12      22      2010    16      801     523296  4819032 175     40
14:00:32        12/29/2012      12      29      2012    14      671     522307  4819028 177     40
6:01:02 1/14/2011       1       14      2011    6       639     523901  4819034 176     40
6:00:44 12/16/2011      12      16      2011    6       659     525151  4819038 72      40
16:00:53        3/8/2010        3       8       2010    16      642     526564  4819044 68      40
10:00:27        4/17/2011       4       17      2011    10      650     525362  4819039 71      40
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18:00:15        12/30/2008      12      30      2008    18      632     523426  4819032 175     40
16:00:18        2/2/2010        2       2       2010    16      638     523234  4819032 175     40
22:00:42        12/11/2013      12      11      2013    22      671     524048  4819035 122     39
10:00:27        4/1/2008        4       1       2008    10      633     521921  4819027 178     40
16:00:48        3/3/2013        3       3       2013    16      671     524097  4819035 122     39
12:00:53        1/11/2014       1       11      2014    12      916     523472  4819033 175     40
16:00:54        12/23/2010      12      23      2010    16      638     523301  4819032 175     40
16:00:54        12/20/2009      12      20      2009    16      646     523470  4819033 175     40
18:00:48        3/28/2011       3       28      2011    18      669     525117  4819039 72      40
12:00:48        2/2/2010        2       2       2010    12      643     524002  4819035 176     40
0:00:23 1/26/2014       1       26      2014    0       916     526000  4819042 70      40
14:00:49        2/7/2009        2       7       2009    14      637     523663  4819034 176     40
16:00:23        1/29/2010       1       29      2010    16      638     521479  4819026 179     40
6:00:50 3/14/2014       3       14      2014    6       907     521903  4819028 178     40
18:00:45        12/24/2010      12      24      2010    18      646     523265  4819032 175     40
12:01:11        4/19/2011       4       19      2011    12      661     521587  4819027 179     40
0:00:30 1/15/2013 1 15 2013 0 663 522957 4819031 174 40
16:00:54 4/10/2009 4 10 2009 16 633 524889 4819038 72 40
6:00:54 12/16/2012 12 16 2012 6 671 525339 4819040 71 40
14:00:17 3/16/2010 3 16 2010 14 641 521845 4819028 178 40
14:00:54 2/12/2011 2 12 2011 14 646 525560 4819041 71 40
2:00:27 1/20/2014 1 20 2014 2 907 522498 4819030 173 40
16:00:49 3/21/2008 3 21 2008 16 635 523165 4819032 174 40
16:00:24 2/7/2009 2 7 2009 16 637 523665 4819034 176 40
12:00:47 4/1/2011 4 1 2011 12 667 521603 4819027 178 40
0:00:54 3/21/2009 3 21 2009 0 642 522959 4819032 174 40
12:00:50 4/24/2014 4 24 2014 12 907 523988 4819036 176 40
16:00:49 12/31/2008 12 31 2008 16 633 523344 4819033 175 40
10:00:24 4/6/2009 4 6 2009 10 643 521609 4819028 178 40
8:01:18 3/15/2010 3 15 2010 8 651 526360 4819045 69 40
10:00:47 4/18/2011 4 18 2011 10 662 524091 4819036 122 39
20:00:54 2/18/2012 2 18 2012 20 663 526440 4819045 68 40
10:00:55 12/6/2010 12 6 2010 10 642 526607 4819046 68 40
14:00:53 1/31/2011 1 31 2011 14 646 523815 4819035 176 40
22:00:54 12/5/2010 12 5 2010 22 647 525065 4819040 72 40
14:00:43 2/23/2010 2 23 2010 14 640 525810 4819043 70 40
14:00:53 12/22/2010 12 22 2010 14 801 523400 4819034 175 40
18:00:48 3/31/2011 3 31 2011 18 667 522948 4819033 174 40
12:00:41 2/12/2011 2 12 2011 12 646 525561 4819042 71 40
22:00:14 2/21/2013 2 21 2013 22 666 523083 4819033 174 40
14:00:54 4/24/2014 4 24 2014 14 909 523848 4819036 176 40
4:00:41 12/14/2010 12 14 2010 4 638 521532 4819028 179 40
10:00:56 1/9/2010 1 9 2010 10 643 521806 4819029 178 40
18:00:50 12/16/2008 12 16 2008 18 633 525368 4819042 71 40
22:00:48 12/7/2011 12 7 2011 22 801 524072 4819037 122 39
14:00:27 3/21/2008 3 21 2008 14 637 522988 4819033 174 40
14:00:50 3/25/2008 3 25 2008 14 637 522948 4819033 174 40
4:01:11 3/25/2010 3 25 2010 4 647 520940 4819027 180 40
14:00:42 3/31/2009 3 31 2009 14 645 523711 4819036 176 40
18:00:50 2/2/2011 2 2 2011 18 641 521824 4819030 178 40
14:00:26 2/5/2011 2 5 2011 14 654 525313 4819042 71 40
6:00:42 12/16/2012 12 16 2012 6 665 525324 4819042 71 40
0:00:53 12/16/2011 12 16 2011 0 650 524215 4819038 122 39
18:00:49 4/7/2009 4 7 2009 18 646 521881 4819030 178 40
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22:00:53 12/24/2010 12 24 2010 22 646 523266 4819035 175 40
8:01:21 4/18/2014 4 18 2014 8 916 521845 4819030 178 40
4:00:53 11/24/2010 11 24 2010 4 639 525198 4819042 72 40
2:00:53 12/14/2010 12 14 2010 2 638 521533 4819029 179 40
22:00:49 12/28/2009 12 28 2009 22 643 522154 4819031 177 40
14:00:54 1/18/2014 1 18 2014 14 679 523307 4819035 175 40
8:00:47 1/9/2010 1 9 2010 8 643 521804 4819030 178 40
4:00:48 2/4/2014 2 4 2014 4 908 523191 4819035 174 40
6:00:54 1/12/2011 1 12 2011 6 638 522655 4819033 173 40
18:00:42 3/20/2010 3 20 2010 18 644 525319 4819043 71 40
0:00:54 11/25/2010 11 25 2010 0 641 525135 4819042 72 40
16:00:54 1/23/2014 1 23 2014 16 907 524363 4819039 122 39
2:00:54 3/25/2010 3 25 2010 2 647 520942 4819028 180 40
22:00:48 2/9/2010 2 9 2010 22 646 522241 4819032 177 40
18:00:30 4/10/2008 4 10 2008 18 637 523897 4819038 176 40
6:00:47 12/25/2010 12 25 2010 6 646 523261 4819036 175 40
14:00:15 3/21/2008 3 21 2008 14 635 523162 4819035 174 40
16:00:42 1/19/2010 1 19 2010 16 644 525581 4819044 71 40
18:00:54 3/23/2012 3 23 2012 18 681 523005 4819035 174 40
22:00:55 2/24/2009 2 24 2009 22 637 526239 4819047 69 40
22:00:53 12/11/2013 12 11 2013 22 917 524068 4819039 122 39
8:01:12 4/4/2012 4 4 2012 8 665 521472 4819030 179 40
22:00:09 4/5/2008 4 5 2008 22 635 523240 4819036 175 40
16:00:56 2/15/2011 2 15 2011 16 642 525738 4819045 70 40
2:02:35 2/4/2014 2 4 2014 2 908 523195 4819036 174 40
10:00:54 1/11/2014 1 11 2014 10 916 523473 4819037 175 40
16:00:41 1/13/2011 1 13 2011 16 642 523699 4819038 176 40
18:00:50 12/31/2010 12 31 2010 18 646 521378 4819030 179 40
16:00:41 4/12/2011 4 12 2011 16 665 522079 4819033 177 40
4:00:54 4/1/2014 4 1 2014 4 913 522093 4819033 177 40
16:00:30 3/12/2009 3 12 2009 16 644 523373 4819037 175 40
16:00:53 3/23/2008 3 23 2008 16 633 523203 4819037 174 40
22:00:54 1/25/2014 1 25 2014 22 916 526080 4819047 69 40
6:00:41 3/27/2013 3 27 2013 6 658 521551 4819031 179 40
12:00:32 3/13/2014 3 13 2014 12 907 521774 4819032 178 40
14:00:53 4/26/2010 4 26 2010 14 646 521879 4819033 178 40
22:00:42 4/2/2012 4 2 2012 22 658 521549 4819031 179 40
14:00:50 4/9/2011 4 9 2011 14 655 521631 4819032 178 40
8:00:56 3/23/2010 3 23 2010 8 638 521860 4819032 178 40
2:00:54 2/4/2014 2 4 2014 2 916 523202 4819037 174 40
6:00:48 12/31/2009 12 31 2009 6 633 524892 4819043 72 40
6:00:49 12/22/2009 12 22 2009 6 633 521874 4819033 178 40
10:00:45 3/27/2013 3 27 2013 10 671 521950 4819033 178 40
2:00:56 2/2/2014 2 2 2014 2 908 521206 4819031 179 40
12:00:52 12/26/2013 12 26 2013 12 671 521240 4819031 179 40
4:00:37 12/22/2009 12 22 2009 4 633 521923 4819033 178 40
22:00:18 4/30/2009 4 30 2009 22 645 526443 4819049 68 40
4:00:48 1/12/2011 1 12 2011 4 638 522657 4819036 173 40
2:01:23 1/10/2010 1 10 2010 2 647 520935 4819030 180 40
20:00:47 2/18/2012 2 18 2012 20 665 526346 4819049 69 40
6:00:43 4/2/2011 4 2 2011 6 661 522113 4819034 177 40
12:00:24 4/11/2009 4 11 2009 12 639 525656 4819047 70 40
12:00:15 2/2/2010 2 2 2010 12 633 523857 4819040 176 40
12:00:24 1/9/2010 1 9 2010 12 643 521882 4819033 178 40
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16:00:45 3/4/2010 3 4 2010 16 639 526229 4819049 69 40
10:00:56 2/2/2010 2 2 2010 10 633 523856 4819040 176 40
18:00:53 3/15/2011 3 15 2011 18 655 522965 4819037 174 40
22:00:48 3/1/2013 3 1 2013 22 671 522948 4819037 174 40
18:00:44 4/2/2012 4 2 2012 18 670 525536 4819047 71 40
18:00:25 12/15/2008 12 15 2008 18 634 523868 4819040 176 40
18:00:43 12/3/2011 12 3 2011 18 658 526358 4819050 69 40
18:00:22 12/22/2009 12 22 2009 18 646 524083 4819041 122 39
4:00:48 11/27/2010 11 27 2010 4 641 521455 4819033 179 40
18:01:03 2/7/2013 2 7 2013 18 679 523441 4819039 175 40
8:01:06 1/19/2013 1 19 2013 8 671 523086 4819038 174 40
10:00:53 1/26/2010 1 26 2010 10 633 523829 4819041 176 40
10:00:54 12/31/2008 12 31 2008 10 637 523948 4819041 176 40
7:53:13 12/20/2013 12 20 2013 7 657 521920 4819034 178 40
0:00:44 12/28/2013 12 28 2013 0 911 522629 4819037 173 40
14:00:54 2/2/2010 2 2 2010 14 633 523856 4819041 176 40
4:00:53 2/4/2014 2 4 2014 4 916 523203 4819039 174 40
12:00:15 3/15/2009 3 15 2009 12 645 523704 4819041 176 40
16:00:54 4/15/2009 4 15 2009 16 641 523491 4819040 175 40
10:01:12 4/19/2014 4 19 2014 10 908 523856 4819041 176 40
22:00:52 1/6/2012 1 6 2012 22 665 526723 4819052 68 40
2:00:43 3/2/2009 3 2 2009 2 637 525302 4819046 71 40
8:00:41 12/25/2010 12 25 2010 8 646 523249 4819039 175 40
10:00:55 3/13/2014 3 13 2014 10 914 521845 4819034 178 40
10:01:48 5/1/2009 5 1 2009 10 640 521662 4819034 178 40
18:00:48 3/22/2008 3 22 2008 18 636 523504 4819040 175 40
16:00:48 3/8/2010 3 8 2010 16 638 526385 4819051 69 40
12:00:49 3/10/2009 3 10 2009 12 637 525043 4819046 72 40
18:01:11 1/19/2011 1 19 2011 18 642 523860 4819042 176 40
6:00:57 11/21/2010 11 21 2010 6 641 524231 4819043 122 39
14:00:20 3/16/2010 3 16 2010 14 655 521932 4819035 178 40
14:00:26 3/30/2011 3 30 2011 14 668 523868 4819042 176 40
6:00:15 12/16/2008 12 16 2008 6 633 524969 4819046 72 40
10:00:48 1/22/2014 1 22 2014 10 916 524066 4819043 122 39
22:00:20 1/20/2013 1 20 2013 22 680 522102 4819036 177 40
8:00:42 4/3/2012 4 3 2012 8 665 521539 4819035 179 40
18:00:47 3/15/2010 3 15 2010 18 801 521398 4819034 179 40
22:00:47 4/14/2010 4 14 2010 22 746 524145 4819044 122 39
18:00:48 1/11/2014 1 11 2014 18 916 523404 4819041 175 40
22:00:43 3/23/2011 3 23 2011 22 660 522848 4819039 174 40
14:00:53 4/4/2008 4 4 2008 14 633 521376 4819034 179 40
16:00:53 1/7/2010 1 7 2010 16 644 521794 4819036 178 40
16:00:45 2/27/2010 2 27 2010 16 643 525235 4819048 71 40
4:00:47 2/2/2014 2 2 2014 4 908 521205 4819034 179 40
6:01:08 12/4/2012 12 4 2012 6 675 525666 4819050 70 40
22:00:48 3/16/2010 3 16 2010 22 652 527170 4819056 66 40
18:00:42 4/6/2013 4 6 2013 18 677 525371 4819049 71 40
4:00:54 12/25/2010 12 25 2010 4 646 523296 4819041 175 40
16:00:42 1/12/2011 1 12 2011 16 641 522383 4819038 177 40
12:00:55 1/16/2014 1 16 2014 12 908 521881 4819037 178 40
6:00:26 4/23/2010 4 23 2010 6 646 525129 4819048 72 40
18:01:12 3/20/2009 3 20 2009 18 642 522980 4819040 174 40
14:00:40 2/24/2009 2 24 2009 14 632 524948 4819047 72 40
16:00:42 3/27/2011 3 27 2011 16 659 525164 4819048 72 40
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4:00:55 4/4/2012 4 4 2012 4 679 525489 4819049 71 40
2:00:44 12/25/2010 12 25 2010 2 646 523291 4819041 175 40
16:00:36 3/19/2011 3 19 2011 16 655 522879 4819040 174 40
12:01:08 3/23/2013 3 23 2013 12 679 521575 4819036 179 40
14:00:47 4/2/2008 4 2 2008 14 637 523809 4819043 176 40
18:00:54 4/8/2009 4 8 2009 18 647 521569 4819036 179 40
14:00:49 4/1/2011 4 1 2011 14 667 521605 4819036 178 40
10:00:45 4/1/2011 4 1 2011 10 667 521538 4819036 179 40
10:00:54 12/22/2010 12 22 2010 10 801 523399 4819042 175 40
10:00:42 2/4/2010 2 4 2010 10 633 523375 4819042 175 40
18:00:35 2/24/2009 2 24 2009 18 637 526238 4819053 69 40
18:00:49 4/15/2012 4 15 2012 18 677 524288 4819045 122 39
8:00:54 2/13/2010 2 13 2010 8 638 524288 4819045 122 39
0:00:45 1/1/2011 1 1 2011 0 646 521378 4819036 179 40
0:00:26 12/25/2010 12 25 2010 0 646 523280 4819042 175 40
10:00:47 3/31/2012 3 31 2012 10 677 524790 4819048 73 40
4:00:53 1/13/2011 1 13 2011 4 646 522179 4819039 177 40
2:00:41 1/14/2009 1 14 2009 2 637 526994 4819056 66 40
10:00:53 2/13/2010 2 13 2010 10 647 524290 4819046 122 39
2:00:56 1/1/2011 1 1 2011 2 646 521380 4819036 179 40
4:00:12 12/16/2008 12 16 2008 4 634 525428 4819050 71 40
14:00:56 4/1/2011 4 1 2011 14 655 521403 4819036 179 40
22:00:24 3/11/2013 3 11 2013 22 663 522530 4819040 173 40
2:01:12 1/12/2011 1 12 2011 2 638 522665 4819041 173 40
16:00:54 11/28/2010 11 28 2010 16 655 521477 4819037 179 40
18:00:27 12/16/2008 12 16 2008 18 637 525146 4819049 72 40
14:00:55 1/18/2011 1 18 2011 14 801 522963 4819042 174 40
16:00:31 2/17/2014 2 17 2014 16 908 523395 4819043 175 40
18:00:51 3/19/2010 3 19 2010 18 650 524821 4819048 72 40
4:00:26 12/16/2008 12 16 2008 4 637 525339 4819050 71 40
18:00:56 4/7/2009 4 7 2009 18 639 524873 4819049 72 40
14:00:53 1/31/2014 1 31 2014 14 917 522972 4819042 174 40
10:00:54 2/4/2014 2 4 2014 10 916 523419 4819043 175 40
22:00:41 12/31/2010 12 31 2010 22 646 521376 4819037 179 40
12:00:23 4/17/2011 4 17 2011 12 665 522108 4819039 177 40
18:00:53 3/28/2009 3 28 2009 18 644 523232 4819043 175 40
4:00:43 12/15/2011 12 15 2011 4 658 524262 4819047 122 39
16:01:11 3/16/2010 3 16 2010 16 655 521866 4819038 178 40
8:00:14 5/1/2008 5 1 2008 8 636 523879 4819045 176 40
12:00:47 1/26/2010 1 26 2010 12 643 523997 4819046 176 40
2:00:54 11/27/2010 11 27 2010 2 641 521454 4819037 179 40
22:00:41 4/3/2012 4 3 2012 22 676 525030 4819050 72 40
16:00:42 1/13/2011 1 13 2011 16 655 523254 4819043 175 40
2:00:55 1/13/2011 1 13 2011 2 646 522215 4819040 177 40
14:00:48 4/7/2009 4 7 2009 14 646 521981 4819039 178 40
4:00:53 2/2/2011 2 2 2011 4 646 523871 4819046 176 40
0:00:49 3/17/2010 3 17 2010 0 652 527161 4819058 66 40
0:00:53 12/13/2008 12 13 2008 0 633 524069 4819047 122 39
12:00:35 3/3/2010 3 3 2010 12 643 524979 4819050 72 40
20:00:49 3/11/2013 3 11 2013 20 663 522538 4819041 173 40
16:00:42 1/14/2011 1 14 2011 16 801 522613 4819042 173 40
2:00:44 2/27/2010 2 27 2010 2 647 525416 4819052 71 40
18:00:44 4/1/2011 4 1 2011 18 660 522114 4819040 177 40
6:00:54 3/16/2012 3 16 2012 6 666 521541 4819038 179 40
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18:00:54 3/21/2011 3 21 2011 18 655 524517 4819048 73 40
0:00:54 3/2/2013 3 2 2013 0 671 522948 4819043 174 40
0:00:28 12/27/2013 12 27 2013 0 914 520862 4819036 180 40
4:00:54 1/20/2014 1 20 2014 4 907 522516 4819042 173 40
12:01:43 4/23/2010 4 23 2010 12 640 526440 4819056 68 40
8:00:41 3/23/2010 3 23 2010 8 655 521568 4819039 179 40
2:00:53 3/21/2010 3 21 2010 2 655 521543 4819039 179 40
18:01:17 1/14/2011 1 14 2011 18 642 523577 4819045 175 40
4:00:38 3/22/2011 3 22 2011 4 660 525096 4819051 72 40
16:00:27 2/10/2010 2 10 2010 16 638 522860 4819043 174 40
10:00:53 2/24/2009 2 24 2009 10 632 525071 4819051 72 40
18:00:48 4/18/2011 4 18 2011 18 666 525750 4819054 70 40
8:00:56 3/4/2010 3 4 2010 8 642 525414 4819052 71 40
18:00:41 12/19/2009 12 19 2009 18 644 523251 4819045 175 40
18:00:54 3/19/2009 3 19 2009 18 634 524432 4819049 73 40
16:01:11 3/9/2010 3 9 2010 16 639 526294 4819056 69 40
18:00:32 3/16/2010 3 16 2010 18 657 521536 4819040 179 40
20:00:26 4/3/2014 4 3 2014 20 917 523855 4819047 176 40
14:00:53 3/14/2011 3 14 2011 14 647 524458 4819050 73 40
18:00:53 3/20/2009 3 20 2009 18 633 523191 4819045 174 40
12:00:11 3/18/2009 3 18 2009 12 634 521844 4819041 178 40
16:00:48 2/24/2009 2 24 2009 16 637 525873 4819055 70 40
18:00:53 4/20/2012 4 20 2012 18 677 525203 4819053 72 40
6:00:44 4/28/2009 4 28 2009 6 640 525458 4819054 71 40
20:00:56 3/2/2013 3 2 2013 20 671 522997 4819045 174 40
18:01:07 4/15/2014 4 15 2014 18 916 527001 4819060 66 40
22:00:25 12/20/2009 12 20 2009 22 643 525503 4819054 71 40
14:00:47 2/10/2010 2 10 2010 14 638 522870 4819044 174 40
12:00:54 3/19/2014 3 19 2014 12 679 521830 4819041 178 40
18:01:14 3/14/2010 3 14 2010 18 643 522832 4819044 174 40
10:00:50 12/26/2013 12 26 2013 10 671 521267 4819039 179 40
18:00:50 3/22/2011 3 22 2011 18 666 523564 4819047 175 40
12:00:46 12/19/2012 12 19 2012 12 680 521530 4819040 179 40
18:00:53 3/15/2012 3 15 2012 18 666 522973 4819045 174 40
10:00:42 2/12/2011 2 12 2011 10 639 525423 4819054 71 40
2:01:11 3/2/2013 3 2 2013 2 671 522951 4819045 174 40
12:00:50 3/15/2009 3 15 2009 12 637 523324 4819047 175 40
12:01:07 3/25/2013 3 25 2013 12 677 521517 4819040 179 40
20:00:47 1/28/2014 1 28 2014 20 908 522740 4819045 173 40
18:00:55 11/26/2010 11 26 2010 18 646 521881 4819042 178 40
18:00:41 2/9/2010 2 9 2010 18 646 522234 4819043 177 40
20:00:49 1/20/2013 1 20 2013 20 680 522099 4819043 177 40
18:00:56 2/8/2013 2 8 2013 18 679 522667 4819045 173 40
18:00:41 3/6/2010 3 6 2010 18 647 524517 4819051 73 40
18:00:53 4/6/2012 4 6 2012 18 676 526388 4819058 69 40
18:00:53 3/13/2009 3 13 2009 18 640 521931 4819042 178 40
2:00:27 4/3/2012 4 3 2012 2 663 524896 4819053 72 40
12:00:44 4/7/2009 4 7 2009 12 646 521979 4819043 178 40
8:00:56 1/9/2010 1 9 2010 8 639 521740 4819042 178 40
16:00:54 1/19/2011 1 19 2011 16 650 523636 4819048 176 40
14:00:41 12/26/2013 12 26 2013 14 671 521229 4819040 179 40
4:02:51 1/15/2009 1 15 2009 4 633 522519 4819045 173 40
10:00:53 2/19/2012 2 19 2012 10 665 524985 4819053 72 40
22:00:56 12/28/2009 12 28 2009 22 638 521438 4819041 179 40
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18:00:23 4/11/2013 4 11 2013 18 677 521616 4819042 178 40
2:00:23 12/16/2008 12 16 2008 2 637 525333 4819055 71 40
16:00:54 3/3/2013 3 3 2013 16 663 524043 4819050 122 39
18:00:41 1/14/2011 1 14 2011 18 642 523563 4819048 175 40
2:00:47 11/30/2012 11 30 2012 2 671 522130 4819044 177 40
18:00:53 12/18/2008 12 18 2008 18 632 522094 4819043 177 40
4:00:28 1/20/2013 1 20 2013 4 671 523256 4819047 175 40
18:01:17 3/9/2010 3 9 2010 18 640 525631 4819056 70 40
16:00:35 12/19/2012 12 19 2012 16 680 521524 4819042 179 40
18:00:33 4/27/2011 4 27 2011 18 667 525309 4819055 71 40
6:00:53 4/1/2014 4 1 2014 6 913 522053 4819044 177 40
18:00:53 1/7/2010 1 7 2010 18 638 521415 4819042 179 40
4:00:56 11/19/2013 11 19 2013 4 914 523926 4819050 176 40
12:01:23 4/23/2013 4 23 2013 12 679 521463 4819042 179 40
10:00:44 12/20/2012 12 20 2012 10 677 523329 4819048 175 40
18:00:48 2/9/2011 2 9 2011 18 654 522673 4819046 173 40
18:01:23 2/27/2014 2 27 2014 18 916 524138 4819051 122 39
0:00:56 12/17/2008 12 17 2008 0 633 525428 4819056 71 40
10:00:42 1/16/2014 1 16 2014 10 908 521881 4819044 178 40
18:01:12 1/15/2014 1 15 2014 18 917 522885 4819047 174 40
18:00:42 12/23/2010 12 23 2010 18 646 523375 4819049 175 40
12:00:24 2/2/2011 2 2 2011 12 650 522189 4819045 177 40
18:00:53 4/29/2011 4 29 2011 18 654 521357 4819043 179 40
12:00:38 2/10/2010 2 10 2010 12 638 522903 4819048 174 40
18:00:39 2/23/2012 2 23 2012 18 663 522578 4819047 173 40
14:00:53 12/19/2012 12 19 2012 14 680 521527 4819043 179 40
2:00:53 12/16/2008 12 16 2008 2 634 525440 4819057 71 40
8:00:48 4/4/2014 4 4 2014 8 907 524082 4819052 122 39
4:00:40 11/20/2010 11 20 2010 4 655 524402 4819053 122 39
18:00:53 3/16/2010 3 16 2010 18 655 521861 4819044 178 40
0:00:53 3/20/2009 3 20 2009 0 646 522909 4819048 174 40
2:00:34 1/22/2014 1 22 2014 2 909 522640 4819047 173 40
0:00:53 3/8/2014 3 8 2014 0 908 522697 4819047 173 40
14:00:55 4/7/2014 4 7 2014 14 679 521983 4819045 178 40
12:00:15 4/4/2008 4 4 2008 12 633 521379 4819043 179 40
10:00:54 1/9/2010 1 9 2010 10 639 521738 4819044 178 40
20:00:45 1/15/2014 1 15 2014 20 917 522883 4819048 174 40
14:00:21 11/28/2010 11 28 2010 14 655 521471 4819044 179 40
6:00:54 12/27/2009 12 27 2009 6 638 521861 4819045 178 40
16:00:48 3/16/2010 3 16 2010 16 641 521875 4819045 178 40
4:00:55 12/23/2012 12 23 2012 4 679 525123 4819057 72 40
18:00:46 3/30/2008 3 30 2008 18 631 522511 4819047 173 40
2:00:41 3/25/2011 3 25 2011 2 669 522698 4819048 173 40
10:00:53 3/14/2010 3 14 2010 10 646 521947 4819046 178 40
18:00:44 4/11/2009 4 11 2009 18 634 525116 4819057 72 40
14:00:21 3/19/2008 3 19 2008 14 632 522919 4819049 174 40
16:00:53 4/2/2011 4 2 2011 16 665 525411 4819058 71 40
8:01:24 3/23/2010 3 23 2010 8 640 521530 4819045 179 40
6:00:41 1/20/2014 1 20 2014 6 907 522524 4819048 173 40
18:01:24 3/24/2013 3 24 2013 18 679 521409 4819044 179 40
4:00:53 3/24/2013 3 24 2013 4 663 524866 4819056 72 40
14:00:53 2/3/2014 2 3 2014 14 908 522700 4819049 173 40
6:00:36 1/15/2009 1 15 2009 6 633 522507 4819048 173 40
10:00:48 1/5/2009 1 5 2009 10 632 521361 4819044 179 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:38 12/28/2009 12 28 2009 18 638 521441 4819045 179 40
16:00:53 2/21/2011 2 21 2011 16 642 523203 4819051 174 40
4:00:19 4/13/2012 4 13 2012 4 658 524091 4819054 122 39
0:00:59 3/24/2011 3 24 2011 0 666 522946 4819050 174 40
12:00:54 12/25/2010 12 25 2010 12 650 523636 4819052 176 40
8:00:27 3/14/2014 3 14 2014 8 907 521927 4819046 178 40
16:00:42 1/1/2013 1 1 2013 16 675 522057 4819047 177 40
14:00:53 3/16/2014 3 16 2014 14 909 521617 4819045 178 40
8:00:48 12/27/2009 12 27 2009 8 638 521860 4819046 178 40
0:00:53 1/8/2010 1 8 2010 0 643 521241 4819044 179 40
12:00:43 4/3/2008 4 3 2008 12 633 522018 4819047 177 40
18:00:48 4/12/2009 4 12 2009 18 641 521315 4819045 179 40
10:00:53 12/25/2010 12 25 2010 10 650 523632 4819053 176 40
18:00:53 1/27/2010 1 27 2010 18 633 523650 4819053 176 40
0:00:43 11/25/2013 11 25 2013 0 909 522073 4819047 177 40
18:00:46 1/25/2014 1 25 2014 18 909 521356 4819045 179 40
14:00:54 3/14/2010 3 14 2010 14 639 521664 4819046 178 40
18:00:25 3/16/2010 3 16 2010 18 656 521650 4819046 178 40
0:00:31 12/25/2010 12 25 2010 0 650 523568 4819053 175 40
2:00:53 1/9/2012 1 9 2012 2 663 524394 4819056 122 39
16:00:41 4/18/2011 4 18 2011 16 655 523865 4819054 176 40
8:00:59 4/11/2012 4 11 2012 8 665 522001 4819047 178 40
18:01:10 1/14/2014 1 14 2014 18 909 523874 4819054 176 40
14:00:53 12/4/2009 12 4 2009 14 638 521152 4819045 180 40
0:00:53 12/8/2011 12 8 2011 0 667 525131 4819059 72 40
12:00:53 2/12/2011 2 12 2011 12 642 525581 4819060 71 40
8:00:56 1/15/2009 1 15 2009 8 633 522516 4819050 173 40
12:00:47 12/22/2010 12 22 2010 12 801 523401 4819053 175 40
10:00:11 4/30/2009 4 30 2009 10 634 521901 4819048 178 40
2:00:34 3/8/2014 3 8 2014 2 908 522695 4819050 173 40
18:00:56 3/4/2010 3 4 2010 18 644 524980 4819059 72 40
18:00:41 4/20/2010 4 20 2010 18 650 524176 4819056 122 39
18:00:55 3/14/2010 3 14 2010 18 646 522823 4819051 174 40
18:00:41 3/28/2012 3 28 2012 18 658 522759 4819051 173 40
2:00:49 2/26/2013 2 26 2013 2 657 522682 4819051 173 40
22:00:35 12/15/2008 12 15 2008 22 633 524848 4819058 72 40
18:00:54 3/14/2010 3 14 2010 18 651 525480 4819061 71 40
20:00:41 3/21/2012 3 21 2012 20 666 521884 4819048 178 40
4:01:11 1/30/2010 1 30 2010 4 638 521232 4819046 179 40
6:00:53 2/4/2014 2 4 2014 6 916 523224 4819053 175 40
8:00:53 2/4/2014 2 4 2014 8 916 523227 4819053 175 40
16:00:32 3/12/2009 3 12 2009 16 643 523360 4819054 175 40
16:00:22 1/26/2010 1 26 2010 16 643 523971 4819056 176 40
4:00:52 2/12/2013 2 12 2013 4 680 523819 4819055 176 40
18:00:41 12/31/2010 12 31 2010 18 646 521398 4819047 179 40
12:00:47 3/3/2010 3 3 2010 12 639 525205 4819061 72 40
22:01:44 4/19/2014 4 19 2014 22 917 527021 4819068 66 40
18:01:18 1/26/2011 1 26 2011 18 655 522451 4819051 173 40
18:00:23 4/3/2011 4 3 2011 18 660 525206 4819061 72 40
4:00:19 1/10/2010 1 10 2010 4 647 520937 4819046 180 40
4:00:16 3/12/2013 3 12 2013 4 663 522687 4819052 173 40
12:00:53 11/27/2010 11 27 2010 12 654 522908 4819052 174 40
14:00:23 2/27/2010 2 27 2010 14 643 525489 4819062 71 40
6:00:21 12/19/2011 12 19 2011 6 650 523848 4819056 176 40
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8:00:49 2/12/2013 2 12 2013 8 680 523820 4819056 176 40
10:00:54 2/12/2011 2 12 2011 10 642 525582 4819062 71 40
4:00:57 12/16/2012 12 16 2012 4 665 525305 4819061 71 40
8:00:45 4/19/2014 4 19 2014 8 908 523858 4819056 176 40
12:00:54 3/26/2010 3 26 2010 12 651 525739 4819063 70 40
20:00:32 4/28/2014 4 28 2014 20 909 523494 4819055 175 40
22:00:47 3/7/2011 3 7 2011 22 654 522683 4819052 173 40
16:00:53 3/14/2011 3 14 2011 16 654 524498 4819059 73 40
0:00:47 2/23/2011 2 23 2011 0 642 522873 4819053 174 40
18:00:49 4/5/2009 4 5 2009 18 640 524912 4819060 72 40
2:00:42 3/17/2010 3 17 2010 2 652 527056 4819069 66 40
14:00:20 3/3/2010 3 3 2010 14 639 525209 4819062 71 40
16:00:45 2/11/2011 2 11 2011 16 646 523648 4819056 176 40
6:00:53 1/30/2010 1 30 2010 6 638 521233 4819048 179 40
18:00:47 1/15/2013 1 15 2013 18 663 523495 4819056 175 40
10:00:21 3/3/2010 3 3 2010 10 647 525213 4819062 71 40
16:00:54 3/2/2010 3 2 2010 16 643 522498 4819052 173 40
14:00:53 4/11/2009 4 11 2009 14 640 524138 4819058 122 39
14:00:26 2/14/2009 2 14 2009 14 634 523737 4819057 176 40
22:00:41 3/23/2009 3 23 2009 22 648 522152 4819051 177 40
18:00:55 3/7/2011 3 7 2011 18 654 522680 4819053 173 40
8:00:48 3/17/2009 3 17 2009 8 642 522847 4819054 174 40
16:00:12 12/19/2010 12 19 2010 16 642 523817 4819057 176 40
14:01:26 4/22/2011 4 22 2011 14 667 524325 4819059 122 39
6:00:54 2/23/2011 2 23 2011 6 639 523221 4819055 175 40
4:00:33 12/28/2009 12 28 2009 4 638 521447 4819049 179 40
18:00:57 4/5/2009 4 5 2009 18 642 525690 4819064 70 40
8:00:41 12/23/2011 12 23 2011 8 650 524824 4819061 72 40
2:00:56 3/12/2013 3 12 2013 2 663 522682 4819054 173 40
2:00:56 12/5/2012 12 5 2012 2 677 524079 4819058 122 39
12:00:53 1/14/2011 1 14 2011 12 657 521946 4819051 178 40
2:00:57 2/23/2011 2 23 2011 2 642 522875 4819054 174 40
16:00:42 3/19/2011 3 19 2011 16 658 522946 4819055 174 40
14:00:55 2/12/2011 2 12 2011 14 642 525588 4819064 71 40
18:00:48 3/23/2008 3 23 2008 18 634 522850 4819054 174 40
4:00:54 1/14/2009 1 14 2009 4 637 526931 4819070 66 40
0:00:47 3/24/2009 3 24 2009 0 648 522158 4819052 177 40
10:00:51 3/23/2010 3 23 2010 10 639 521605 4819050 178 40
18:00:54 3/22/2011 3 22 2011 18 668 525201 4819063 72 40
18:00:54 3/24/2011 3 24 2011 18 650 524612 4819061 73 40
6:00:44 2/12/2012 2 12 2012 6 663 526252 4819067 69 40
22:00:53 12/15/2013 12 15 2013 22 916 525342 4819064 71 40
16:01:11 1/22/2011 1 22 2011 16 639 521327 4819050 179 40
2:01:11 2/27/2010 2 27 2010 2 639 525301 4819064 71 40
18:00:48 4/17/2011 4 17 2011 18 664 525952 4819066 70 40
14:01:22 3/6/2014 3 6 2014 14 913 527069 4819071 66 40
14:00:43 1/26/2010 1 26 2010 14 643 523974 4819059 176 40
12:01:41 4/22/2013 4 22 2013 12 677 521929 4819052 178 40
2:00:42 4/16/2011 4 16 2011 2 659 524947 4819062 72 40
10:00:54 2/5/2014 2 5 2014 10 907 524256 4819060 122 39
8:00:54 2/10/2014 2 10 2014 8 918 526969 4819071 66 40
6:00:53 3/6/2014 3 6 2014 6 913 527137 4819072 66 40
6:00:44 3/12/2013 3 12 2013 6 663 522682 4819055 173 40
14:00:53 2/27/2010 2 27 2010 14 640 525451 4819065 71 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:53 1/17/2011 1 17 2011 22 638 523963 4819060 176 40
18:00:53 3/14/2013 3 14 2013 18 663 521860 4819053 178 40
6:00:54 3/17/2010 3 17 2010 6 652 527041 4819071 66 40
6:00:33 1/14/2009 1 14 2009 6 637 526928 4819071 66 40
0:00:52 12/27/2009 12 27 2009 0 638 521706 4819052 178 40
18:01:03 2/24/2014 2 24 2014 18 918 524717 4819063 73 40
4:00:50 12/19/2011 12 19 2011 4 650 523853 4819060 176 40
18:00:54 2/1/2011 2 1 2011 18 646 523581 4819059 175 40
16:00:50 3/21/2011 3 21 2011 16 650 524823 4819064 72 40
20:00:39 12/19/2013 12 19 2013 20 917 522513 4819055 173 40
18:00:47 4/9/2010 4 9 2010 18 640 525695 4819067 70 40
14:01:24 3/19/2010 3 19 2010 14 656 521436 4819052 179 40
16:00:50 2/21/2011 2 21 2011 16 654 521272 4819052 179 40
18:00:53 1/26/2010 1 26 2010 18 633 523846 4819060 176 40
2:00:43 4/1/2010 4 1 2010 2 652 525442 4819066 71 40
6:00:41 2/12/2013 2 12 2013 6 680 523807 4819060 176 40
20:00:56 3/30/2014 3 30 2014 20 913 523114 4819058 174 40
6:00:53 2/23/2011 2 23 2011 6 642 523098 4819058 174 40
12:00:47 4/3/2013 4 3 2013 12 679 524476 4819063 73 40
18:00:53 4/23/2010 4 23 2010 18 646 524044 4819062 122 39
0:00:47 4/4/2012 4 4 2012 0 676 525104 4819066 72 40
12:00:53 3/12/2014 3 12 2014 12 679 521801 4819054 178 40
2:00:53 1/15/2009 1 15 2009 2 633 522472 4819056 173 40
4:00:47 2/23/2011 2 23 2011 4 639 523227 4819059 175 40
0:04:50 11/25/2013 11 25 2013 0 657 522007 4819055 177 40
6:00:55 12/28/2009 12 28 2009 6 638 521447 4819053 179 40
0:00:54 1/15/2009 1 15 2009 0 633 522521 4819057 173 40
22:00:17 1/28/2014 1 28 2014 22 908 522733 4819057 173 40
12:00:38 1/9/2011 1 9 2011 12 801 523468 4819060 175 40
12:00:54 4/9/2010 4 9 2010 12 650 524661 4819064 73 40
8:00:55 2/25/2013 2 25 2013 8 666 523700 4819061 176 40
0:00:49 12/21/2008 12 21 2008 0 635 525394 4819067 71 40
18:00:53 2/18/2011 2 18 2011 18 801 523549 4819060 175 40
18:00:21 4/12/2011 4 12 2011 18 658 521811 4819055 178 40
14:00:52 12/29/2012 12 29 2012 14 679 522235 4819056 177 40
16:00:48 2/1/2011 2 1 2011 16 642 523690 4819061 176 40
22:00:50 1/6/2012 1 6 2012 22 663 524210 4819063 122 39
0:00:37 4/12/2011 4 12 2011 0 666 521651 4819054 178 40
22:00:54 2/1/2011 2 1 2011 22 646 523580 4819061 175 40
14:00:53 12/19/2010 12 19 2010 14 642 523830 4819062 176 40
8:00:49 1/14/2009 1 14 2009 8 637 526932 4819074 66 40
12:01:09 4/7/2014 4 7 2014 12 679 522010 4819056 177 40
10:00:15 4/20/2011 4 20 2011 10 662 522132 4819056 177 40
18:01:00 3/14/2010 3 14 2010 18 647 522803 4819059 173 40
16:00:48 4/11/2009 4 11 2009 16 634 524928 4819066 72 40
18:00:09 3/31/2010 3 31 2010 18 650 522006 4819056 177 40
2:00:56 1/3/2010 1 3 2010 2 638 524972 4819066 72 40
12:00:44 1/18/2014 1 18 2014 12 907 523639 4819062 176 40
6:00:53 12/1/2010 12 1 2010 6 638 524971 4819067 72 40
12:00:25 3/23/2013 3 23 2013 12 658 521711 4819056 178 40
16:00:35 3/26/2011 3 26 2011 16 666 525675 4819069 70 40
2:00:43 1/18/2010 1 18 2010 2 644 525828 4819070 70 40
18:01:42 2/22/2010 2 22 2010 18 640 525360 4819068 71 40
14:00:48 1/14/2011 1 14 2011 14 657 521941 4819056 178 40
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16:00:31 3/16/2009 3 16 2009 16 633 523177 4819061 174 40
18:00:26 1/18/2014 1 18 2014 18 907 523200 4819061 174 40
10:00:26 4/22/2009 4 22 2009 10 646 523825 4819063 176 40
14:00:41 1/15/2011 1 15 2011 14 801 523438 4819062 175 40
8:00:15 12/17/2013 12 17 2013 8 911 526896 4819075 66 40
4:00:48 2/23/2011 2 23 2011 4 642 523099 4819061 174 40
18:00:54 1/27/2010 1 27 2010 18 633 523498 4819062 175 40
6:00:54 3/21/2014 3 21 2014 6 907 522085 4819057 177 40
14:00:54 12/27/2013 12 27 2013 14 917 521919 4819057 178 40
6:00:53 12/29/2009 12 29 2009 6 638 521507 4819056 179 40
16:00:57 4/3/2010 4 3 2010 16 639 526969 4819075 66 40
8:00:48 12/23/2013 12 23 2013 8 913 527141 4819076 66 40
18:00:36 3/30/2008 3 30 2008 18 632 522509 4819059 173 40
14:00:50 1/14/2011 1 14 2011 14 639 522554 4819059 173 40
18:00:52 4/7/2009 4 7 2009 18 643 524898 4819068 72 40
0:00:42 12/6/2011 12 6 2011 0 658 525467 4819070 71 40
2:00:48 3/27/2012 3 27 2012 2 676 525215 4819069 71 40
18:00:56 3/15/2013 3 15 2013 18 663 522908 4819061 174 40
0:00:28 3/2/2010 3 2 2010 0 644 523286 4819062 175 40
14:00:42 12/25/2010 12 25 2010 14 650 523640 4819063 176 40
2:01:17 3/13/2014 3 13 2014 2 918 525612 4819071 70 40
16:00:54 3/29/2009 3 29 2009 16 645 523781 4819064 176 40
16:00:55 1/15/2011 1 15 2011 16 638 523579 4819063 175 40
2:00:47 12/19/2011 12 19 2011 2 650 523836 4819064 176 40
8:00:53 4/11/2009 4 11 2009 8 645 526293 4819074 69 40
22:00:54 3/19/2009 3 19 2009 22 646 522902 4819061 174 40
8:00:47 12/22/2009 12 22 2009 8 640 523902 4819065 176 40
18:00:49 1/26/2010 1 26 2010 18 638 521851 4819058 178 40
12:00:10 3/23/2010 3 23 2010 12 652 522253 4819059 177 40
0:00:44 12/17/2008 12 17 2008 0 637 525470 4819071 71 40
18:00:54 1/7/2010 1 7 2010 18 633 521321 4819057 179 40
20:00:38 4/25/2014 4 25 2014 20 913 526297 4819074 69 40
14:00:42 3/2/2011 3 2 2011 14 650 523734 4819065 176 40
22:00:54 1/14/2009 1 14 2009 22 633 522547 4819061 173 40
18:00:42 2/2/2010 2 2 2010 18 633 523803 4819065 176 40
16:00:54 4/15/2008 4 15 2008 16 631 524433 4819067 73 40
14:00:40 2/27/2010 2 27 2010 14 647 525568 4819072 71 40
22:00:47 1/7/2010 1 7 2010 22 633 521325 4819057 179 40
18:00:50 4/5/2009 4 5 2009 18 634 524754 4819069 73 40
10:00:28 12/23/2011 12 23 2011 10 650 523922 4819066 176 40
16:00:43 3/13/2014 3 13 2014 16 907 521747 4819058 178 40
4:00:55 3/26/2014 3 26 2014 4 679 521846 4819059 178 40
6:00:48 12/16/2008 12 16 2008 6 634 525295 4819071 71 40
2:00:55 12/9/2010 12 9 2010 2 639 525878 4819073 70 40
18:00:53 1/7/2010 1 7 2010 18 643 521270 4819057 179 40
14:00:43 3/30/2011 3 30 2011 14 667 523315 4819064 175 40
8:01:24 12/19/2011 12 19 2011 8 650 523855 4819066 176 40
8:00:47 12/2/2011 12 2 2011 8 658 526882 4819077 66 40
14:00:21 3/21/2010 3 21 2010 14 638 521550 4819058 179 40
16:00:41 1/28/2010 1 28 2010 16 638 521494 4819058 179 40
12:00:23 2/27/2010 2 27 2010 12 640 525466 4819072 71 40
2:00:41 11/25/2010 11 25 2010 2 640 525239 4819071 71 40
22:00:53 1/5/2014 1 5 2014 22 909 523526 4819065 175 40
18:00:54 4/2/2010 4 2 2010 18 650 524561 4819069 73 40
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16:00:32 12/25/2010 12 25 2010 16 650 523625 4819065 176 40
2:00:53 3/14/2014 3 14 2014 2 907 521925 4819060 178 40
18:00:55 1/2/2014 1 2 2014 18 671 521146 4819057 180 40
8:00:56 1/14/2011 1 14 2011 8 642 523901 4819067 176 40
14:00:48 3/4/2010 3 4 2010 14 638 525935 4819074 70 40
8:00:55 12/7/2010 12 7 2010 8 650 523825 4819066 176 40
2:00:43 2/2/2011 2 2 2011 2 646 523605 4819066 175 40
18:00:42 3/23/2011 3 23 2011 18 665 522551 4819062 173 40
14:00:22 1/13/2012 1 13 2012 14 665 526290 4819076 69 40
20:00:50 4/18/2012 4 18 2012 20 666 525078 4819071 72 40
10:00:59 3/12/2014 3 12 2014 10 907 521817 4819060 178 40
12:00:47 12/6/2010 12 6 2010 12 647 523563 4819066 175 40
12:00:13 12/22/2009 12 22 2009 12 646 524027 4819068 122 39
22:00:48 3/7/2014 3 7 2014 22 908 522696 4819063 173 40
14:00:17 2/14/2009 2 14 2009 14 637 523651 4819066 176 40
4:00:54 2/19/2011 2 19 2011 4 642 523496 4819066 175 40
2:01:19 1/15/2014 1 15 2014 2 679 522680 4819063 173 40
12:00:41 12/25/2010 12 25 2010 12 646 523140 4819065 174 40
8:00:48 3/12/2014 3 12 2014 8 909 522081 4819061 177 40
18:00:43 4/10/2010 4 10 2010 18 654 525500 4819073 71 40
18:00:42 3/13/2011 3 13 2011 18 654 522508 4819063 173 40
6:00:33 1/14/2011 1 14 2011 6 642 523865 4819068 176 40
22:00:36 12/16/2008 12 16 2008 22 637 525469 4819073 71 40
14:00:22 3/19/2008 3 19 2008 14 637 522922 4819064 174 40
20:00:44 4/20/2012 4 20 2012 20 666 525099 4819072 72 40
16:00:38 12/27/2013 12 27 2013 16 908 521962 4819061 178 40
16:00:26 4/1/2012 4 1 2012 16 675 525303 4819073 71 40
16:00:42 4/8/2013 4 8 2013 16 658 522143 4819062 177 40
10:00:43 1/13/2009 1 13 2009 10 632 523496 4819067 175 40
18:00:16 4/10/2009 4 10 2009 18 645 525822 4819075 70 40
18:00:50 12/30/2008 12 30 2008 18 632 523466 4819067 175 40
18:00:42 12/24/2010 12 24 2010 18 650 523517 4819067 175 40
16:00:53 4/3/2010 4 3 2010 16 644 527001 4819080 66 40
20:00:54 1/5/2014 1 5 2014 20 909 523525 4819067 175 40
14:00:48 1/9/2010 1 9 2010 14 643 521881 4819062 178 40
16:00:44 3/13/2011 3 13 2011 16 650 524177 4819070 122 39
12:00:55 12/27/2013 12 27 2013 12 917 521916 4819062 178 40
18:00:42 3/17/2011 3 17 2011 18 661 523007 4819066 174 40
10:00:54 1/16/2009 1 16 2009 10 632 523493 4819067 175 40
22:00:48 12/24/2010 12 24 2010 22 650 523518 4819067 175 40
18:00:53 4/3/2011 4 3 2011 18 655 525207 4819074 72 40
6:00:41 3/26/2014 3 26 2014 6 679 521840 4819062 178 40
20:00:41 12/25/2013 12 25 2013 20 917 521321 4819060 179 40
16:00:56 2/23/2011 2 23 2011 16 642 522527 4819064 173 40
8:00:56 4/2/2012 4 2 2012 8 666 525038 4819073 72 40
18:00:53 3/29/2014 3 29 2014 18 913 525952 4819077 70 40
14:00:54 12/25/2010 12 25 2010 14 646 523121 4819066 174 40
14:00:48 3/16/2009 3 16 2009 14 633 523175 4819066 174 40
18:00:56 1/26/2010 1 26 2010 18 638 521844 4819062 178 40
12:00:54 12/27/2013 12 27 2013 12 908 521899 4819062 178 40
10:01:22 12/11/2010 12 11 2010 10 638 523040 4819066 174 40
20:00:53 3/25/2014 3 25 2014 20 907 525260 4819074 71 40
4:00:40 3/25/2013 3 25 2013 4 658 524324 4819071 122 39
6:00:55 4/14/2012 4 14 2012 6 678 524534 4819072 73 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:01:13 5/1/2009 5 1 2009 14 640 521590 4819062 179 40
16:01:23 1/13/2012 1 13 2012 16 665 526287 4819079 69 40
4:00:54 3/22/2009 3 22 2009 4 635 522746 4819066 173 40
12:00:26 1/26/2010 1 26 2010 12 633 523823 4819070 176 40
4:00:48 3/17/2010 3 17 2010 4 652 527044 4819082 66 40
6:00:45 3/18/2010 3 18 2010 6 639 521534 4819062 179 40
8:00:24 3/25/2010 3 25 2010 8 647 522110 4819064 177 40
6:00:48 2/15/2014 2 15 2014 6 907 526704 4819080 68 40
16:00:43 3/11/2012 3 11 2012 16 663 524258 4819071 122 39
10:00:54 12/31/2008 12 31 2008 10 634 523914 4819070 176 40
22:00:53 1/7/2010 1 7 2010 22 643 521270 4819061 179 40
20:00:50 3/23/2013 3 23 2013 20 663 525142 4819075 72 40
18:00:41 1/14/2009 1 14 2009 18 633 522549 4819066 173 40
2:00:47 3/18/2010 3 18 2010 2 639 521524 4819062 179 40
12:00:44 12/23/2011 12 23 2011 12 650 523918 4819070 176 40
2:00:50 12/27/2009 12 27 2009 2 638 521697 4819063 178 40
18:00:25 3/22/2009 3 22 2009 18 648 525432 4819076 71 40
18:00:51 3/15/2011 3 15 2011 18 655 523014 4819067 174 40
18:00:48 3/14/2010 3 14 2010 18 640 521481 4819063 179 40
18:00:42 3/15/2010 3 15 2010 18 643 521625 4819063 178 40
4:00:55 4/10/2011 4 10 2011 4 655 521781 4819064 178 40
16:00:45 1/8/2010 1 8 2010 16 640 522094 4819065 177 40
18:00:41 4/2/2010 4 2 2010 18 652 525512 4819077 71 40
10:00:48 1/28/2009 1 28 2009 10 633 524335 4819072 122 39
18:00:48 12/18/2012 12 18 2012 18 671 523897 4819071 176 40
4:00:56 3/18/2010 3 18 2010 4 639 521524 4819063 179 40
12:00:42 4/2/2010 4 2 2010 12 746 525224 4819076 71 40
18:00:53 3/22/2009 3 22 2009 18 640 525247 4819076 71 40
18:00:53 3/14/2010 3 14 2010 18 650 525307 4819076 71 40
8:00:54 12/22/2009 12 22 2009 8 646 524071 4819072 122 39
18:00:53 3/20/2009 3 20 2009 18 642 523033 4819068 174 40
0:00:41 2/2/2011 2 2 2011 0 646 523587 4819070 175 40
2:00:43 12/16/2011 12 16 2011 2 659 525053 4819076 72 40
16:00:56 4/14/2011 4 14 2011 16 663 525433 4819077 71 40
22:00:36 11/25/2010 11 25 2010 22 801 525277 4819076 71 40
10:00:48 12/27/2012 12 27 2012 10 670 521933 4819065 178 40
8:00:44 2/27/2014 2 27 2014 8 918 526200 4819080 69 40
12:00:24 3/30/2011 3 30 2011 12 667 523343 4819070 175 40
16:00:23 12/19/2012 12 19 2012 16 671 524146 4819072 122 39
22:00:54 4/21/2014 4 21 2014 22 913 524019 4819072 122 39
10:00:54 5/7/2010 5 7 2010 10 652 526592 4819082 68 40
12:00:15 4/7/2009 4 7 2009 12 633 522016 4819065 177 40
20:00:40 3/20/2014 3 20 2014 20 918 525310 4819077 71 40
16:00:48 12/30/2008 12 30 2008 16 632 523497 4819071 175 40
16:00:14 12/23/2009 12 23 2009 16 639 522961 4819069 174 40
2:00:56 11/25/2010 11 25 2010 2 643 525292 4819077 71 40
12:00:54 2/24/2009 2 24 2009 12 632 524998 4819076 72 40
16:00:37 1/12/2013 1 12 2013 16 663 523658 4819072 176 40
10:01:12 12/6/2010 12 6 2010 10 647 523562 4819071 175 40
22:01:06 4/5/2009 4 5 2009 22 639 524603 4819075 73 40
8:00:44 12/9/2012 12 9 2012 8 658 526922 4819084 66 40
0:00:48 4/16/2011 4 16 2011 0 659 524878 4819076 72 40
16:00:21 4/10/2011 4 10 2011 16 663 521882 4819066 178 40
20:01:09 3/20/2013 3 20 2013 20 671 525356 4819078 71 40
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18:01:09 2/22/2010 2 22 2010 18 640 525600 4819079 71 40
22:00:42 1/27/2010 1 27 2010 22 633 523496 4819072 175 40
18:00:47 1/15/2009 1 15 2009 18 632 523451 4819072 175 40
16:00:44 2/2/2011 2 2 2011 16 638 522521 4819068 173 40
16:00:53 3/15/2013 3 15 2013 16 663 522861 4819070 174 40
18:01:39 12/28/2012 12 28 2012 18 675 524345 4819075 122 39
18:00:56 12/20/2009 12 20 2009 18 643 525304 4819078 71 40
20:00:53 3/31/2013 3 31 2013 20 663 525627 4819080 70 40
6:00:26 12/16/2008 12 16 2008 6 637 525333 4819079 71 40
18:00:47 2/18/2014 2 18 2014 18 908 522709 4819069 173 40
14:00:31 3/13/2014 3 13 2014 14 907 521754 4819066 178 40
12:00:24 12/5/2011 12 5 2011 12 801 521971 4819067 178 40
14:00:43 3/29/2009 3 29 2009 14 645 523781 4819073 176 40
18:00:56 1/30/2011 1 30 2011 18 642 523736 4819073 176 40
0:00:47 1/12/2011 1 12 2011 0 638 522670 4819070 173 40
18:00:46 11/26/2010 11 26 2010 18 801 524064 4819074 122 39
14:00:17 3/4/2009 3 4 2009 14 637 525649 4819080 70 40
18:00:54 2/2/2013 2 2 2013 18 663 523660 4819073 176 40
8:00:24 3/23/2009 3 23 2009 8 645 526143 4819083 69 40
0:00:19 12/23/2012 12 23 2012 0 670 521854 4819067 178 40
12:00:47 2/10/2010 2 10 2010 12 646 522269 4819069 177 40
18:00:57 12/20/2009 12 20 2009 18 646 524090 4819075 122 39
22:00:46 4/2/2009 4 2 2009 22 645 523191 4819072 174 40
16:00:37 3/14/2011 3 14 2011 16 647 524462 4819077 73 40
8:00:55 3/4/2013 3 4 2013 8 671 523918 4819075 176 40
4:00:38 12/27/2009 12 27 2009 4 638 521692 4819067 178 40
2:00:53 2/12/2013 2 12 2013 2 680 523540 4819074 175 40
18:00:43 1/3/2009 1 3 2009 18 635 521325 4819066 179 40
8:00:16 3/2/2009 3 2 2009 8 637 525317 4819080 71 40
12:00:49 2/5/2010 2 5 2010 12 633 523792 4819075 176 40
8:00:12 2/12/2012 2 12 2012 8 663 526252 4819084 69 40
0:00:55 4/3/2009 4 3 2009 0 645 523196 4819073 174 40
8:00:24 4/17/2014 4 17 2014 8 908 521905 4819068 178 40
14:00:44 4/6/2009 4 6 2009 14 647 521496 4819067 179 40
2:00:55 2/15/2013 2 15 2013 2 679 522541 4819071 173 40
2:00:46 4/3/2012 4 3 2012 2 675 525143 4819080 72 40
16:00:24 12/15/2011 12 15 2011 16 659 523505 4819074 175 40
6:00:48 3/2/2009 3 2 2009 6 637 525319 4819081 71 40
10:00:53 12/22/2009 12 22 2009 10 646 524024 4819076 122 39
8:00:53 1/8/2014 1 8 2014 8 909 525291 4819081 71 40
18:00:44 12/15/2008 12 15 2008 18 633 523499 4819075 175 40
16:00:54 2/3/2014 2 3 2014 16 908 522708 4819072 173 40
16:00:53 12/6/2010 12 6 2010 16 647 523565 4819075 175 40
6:00:32 2/12/2013 2 12 2013 6 679 523803 4819076 176 40
2:00:54 12/25/2012 12 25 2012 2 679 525135 4819081 72 40
16:01:11 1/9/2010 1 9 2010 16 647 521433 4819068 179 40
8:00:42 12/22/2009 12 22 2009 8 633 521862 4819070 178 40
18:00:16 4/15/2014 4 15 2014 18 917 526679 4819087 68 40
12:00:42 1/16/2009 1 16 2009 12 632 523510 4819075 175 40
18:00:18 4/23/2010 4 23 2010 18 652 524712 4819080 73 40
12:00:54 12/27/2012 12 27 2012 12 670 521925 4819070 178 40
14:00:28 2/4/2011 2 4 2011 14 639 525239 4819082 71 40
20:00:43 1/31/2012 1 31 2012 20 658 521370 4819069 179 40
6:00:53 4/4/2008 4 4 2008 6 636 522539 4819072 173 40
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18:01:14 12/4/2009 12 4 2009 18 638 521853 4819070 178 40
18:01:07 3/1/2014 3 1 2014 18 909 525260 4819082 71 40
16:00:54 4/18/2011 4 18 2011 16 663 525094 4819082 72 40
18:01:12 3/20/2014 3 20 2014 18 916 524106 4819078 122 39
14:00:41 12/23/2011 12 23 2011 14 650 523923 4819078 176 40
18:00:18 3/28/2014 3 28 2014 18 908 525300 4819083 71 40
4:00:44 12/19/2013 12 19 2013 4 911 525199 4819082 72 40
4:00:35 12/17/2008 12 17 2008 4 633 525486 4819084 71 40
2:00:12 11/25/2010 11 25 2010 2 641 525322 4819083 71 40
18:00:49 3/24/2011 3 24 2011 18 662 524932 4819082 72 40
14:00:24 1/13/2011 1 13 2011 14 655 523283 4819076 175 40
0:00:27 3/24/2011 3 24 2011 0 660 522865 4819074 174 40
20:00:26 4/2/2014 4 2 2014 20 917 521120 4819069 180 40
18:00:42 3/15/2010 3 15 2010 18 646 521792 4819071 178 40
10:00:51 4/18/2011 4 18 2011 10 650 524817 4819082 72 40
8:00:53 2/16/2011 2 16 2011 8 801 523855 4819078 176 40
16:01:23 12/23/2011 12 23 2011 16 650 523920 4819078 176 40
12:00:35 1/13/2009 1 13 2009 12 632 523500 4819077 175 40
18:00:45 4/2/2010 4 2 2010 18 640 524391 4819080 122 39
2:00:21 4/3/2009 4 3 2009 2 645 523195 4819076 174 40
14:00:25 3/30/2011 3 30 2011 14 660 523551 4819077 175 40
12:00:50 1/2/2013 1 2 2013 12 663 523215 4819076 175 40
16:00:51 2/27/2010 2 27 2010 16 638 525351 4819084 71 40
16:00:23 3/27/2011 3 27 2011 16 668 524948 4819083 72 40
10:00:50 5/2/2010 5 2 2010 10 646 521876 4819072 178 40
6:00:54 3/2/2013 3 2 2013 6 671 522913 4819075 174 40
10:00:53 1/19/2014 1 19 2014 10 909 523891 4819079 176 40
0:00:54 3/2/2010 3 2 2010 0 633 523125 4819076 174 40
18:00:44 3/23/2011 3 23 2011 18 667 522891 4819075 174 40
18:00:49 12/20/2009 12 20 2009 18 643 524783 4819082 73 40
8:00:42 1/20/2013 1 20 2013 8 671 523278 4819077 175 40
16:00:47 4/8/2010 4 8 2010 16 655 526034 4819087 69 40
0:01:41 3/9/2014 3 9 2014 0 917 524412 4819081 73 40
16:00:41 4/7/2009 4 7 2009 16 634 522112 4819073 177 40
14:00:53 4/7/2009 4 7 2009 14 634 522115 4819073 177 40
14:00:47 1/26/2010 1 26 2010 14 633 523827 4819079 176 40
4:00:23 12/29/2013 12 29 2013 4 911 523119 4819077 174 40
22:01:09 2/27/2010 2 27 2010 22 646 525192 4819084 72 40
20:01:12 3/11/2014 3 11 2014 20 917 524830 4819083 72 40
6:01:13 4/26/2013 4 26 2013 6 677 521211 4819070 179 40
0:00:55 2/16/2014 2 16 2014 0 918 523947 4819080 176 40
2:00:54 4/4/2008 4 4 2008 2 636 522537 4819075 173 40
22:00:47 1/3/2009 1 3 2009 22 635 521320 4819071 179 40
22:00:54 12/17/2008 12 17 2008 22 635 525090 4819084 72 40
18:00:38 4/6/2012 4 6 2012 18 670 526410 4819089 69 40
18:00:53 12/5/2011 12 5 2011 18 801 522182 4819074 177 40
20:00:53 4/2/2014 4 2 2014 20 907 525012 4819084 72 40
16:00:47 4/2/2010 4 2 2010 16 655 525318 4819085 71 40
14:01:47 11/23/2011 11 23 2011 14 665 521507 4819072 179 40
4:00:21 3/2/2009 3 2 2009 4 637 525317 4819085 71 40
0:00:55 1/23/2014 1 23 2014 0 917 523137 4819077 174 40
4:00:54 2/12/2013 2 12 2013 4 679 523801 4819079 176 40
6:00:42 1/21/2014 1 21 2014 6 907 523799 4819079 176 40
0:00:48 12/8/2010 12 8 2010 0 650 525499 4819086 71 40
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16:01:07 4/24/2014 4 24 2014 16 909 523830 4819080 176 40
16:00:21 2/16/2010 2 16 2010 16 639 523333 4819078 175 40
14:00:47 3/17/2010 3 17 2010 14 653 521870 4819073 178 40
2:01:12 2/12/2013 2 12 2013 2 679 523511 4819079 175 40
14:00:53 3/18/2014 3 18 2014 14 907 521681 4819073 178 40
10:01:52 3/19/2014 3 19 2014 10 913 527200 4819093 66 40
4:00:47 3/2/2013 3 2 2013 4 663 524459 4819082 73 40
8:00:54 4/26/2014 4 26 2014 8 907 521876 4819073 178 40
22:00:41 1/19/2013 1 19 2013 22 679 521323 4819071 179 40
18:00:44 3/28/2014 3 28 2014 18 916 525167 4819085 72 40
16:00:50 12/27/2013 12 27 2013 16 917 521970 4819074 178 40
10:00:44 3/12/2014 3 12 2014 10 909 521780 4819073 178 40
18:00:54 3/21/2011 3 21 2011 18 661 522967 4819077 174 40
8:00:54 2/12/2013 2 12 2013 8 679 523801 4819080 176 40
8:00:18 4/12/2010 4 12 2010 8 652 522064 4819074 177 40
0:00:42 12/21/2009 12 21 2009 0 643 525473 4819086 71 40
12:00:48 2/27/2010 2 27 2010 12 647 525533 4819086 71 40
8:00:26 4/23/2009 4 23 2009 8 645 525986 4819088 70 40
0:00:41 4/6/2008 4 6 2008 0 635 523378 4819079 175 40
18:00:48 3/20/2014 3 20 2014 18 908 524152 4819081 122 39
8:00:42 4/12/2009 4 12 2009 8 640 523841 4819080 176 40
20:00:41 4/13/2012 4 13 2012 20 658 522265 4819075 177 40
18:00:50 4/3/2011 4 3 2011 18 650 525528 4819087 71 40
18:00:46 12/3/2010    12      3       2010    18      642     525534  4819087 71      40
16:00:39        2/23/2014       2       23      2014    16      918     523949  4819081 176     40
16:00:22        1/7/2012        1       7       2012    16      658     521902  4819074 178     40
22:00:41        3/1/2010        3       1       2010    22      633     523126  4819078 174     40
16:00:48        12/26/2013      12      26      2013    16      671     521242  4819072 179     40
18:00:41        3/2/2013        3       2       2013    18      671     523844  4819081 176     40
16:00:48        4/2/2008        4       2       2008    16      631     522553  4819077 173     40
16:00:36        1/26/2010       1       26      2010    16      633     523828  4819081 176     40
18:01:05        3/31/2010       3       31      2010    18      746     525308  4819087 71      40
18:00:43        12/16/2008      12      16      2008    18      637     525461  4819087 71      40
22:00:36        2/16/2013       2       16      2013    22      666     523167  4819079 174     40
14:00:42        3/3/2010        3       3       2010    14      644     525079  4819086 72      40
14:00:18        2/5/2010        2       5       2010    14      633     523786  4819081 176     40
0:00:47 4/7/2009        4       7       2009    0       645     525756  4819089 70      40
2:00:50 4/15/2010       4       15      2010    2       746     525674  4819088 70      40
12:00:21        4/7/2009        4       7       2009    12      634     522109  4819076 177     40
18:00:54        4/7/2010        4       7       2010    18      650     522044  4819076 177     40
14:00:44        4/21/2008       4       21      2008    14      631     525143  4819087 72      40
6:00:25 2/6/2011        2       6       2011    6       638     525264  4819087 71      40
6:00:43 1/20/2013       1       20      2013    6       671     523273  4819080 175     40
18:00:47        1/7/2010        1       7       2010    18      638     521432  4819074 179     40
2:00:53 2/16/2014       2       16      2014    2       918     523955  4819082 176     40
4:00:56 3/2/2013        3       2       2013    4       671     522907  4819079 174     40
18:01:24        4/8/2010        4       8       2010    18      641     523871  4819082 176     40
18:00:53        4/5/2009        4       5       2009    18      648     525727  4819089 70      40
6:00:53 12/19/2013      12      19      2013    6       911     525237  4819087 71      40
14:00:37        3/20/2008       3       20      2008    14      631     522537  4819078 173     40
2:00:23 4/2/2008        4       2       2008    2       636     522825  4819079 174     40
12:00:41        3/20/2010       3       20      2010    12      646     521552  4819075 179     40
6:00:53 4/24/2010       4       24      2010    6       646     524038  4819083 122     39
8:00:54 4/30/2009       4       30      2009    8       634     521908  4819076 178     40
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18:00:48        1/19/2013       1       19      2013    18      671     523253  4819080 175     40
10:00:57        11/28/2013      11      28      2013    10      914     521612  4819075 178     40
0:00:55 2/23/2010       2       23      2010    0       640     525420  4819088 71      40
18:00:26        2/23/2010       2       23      2010    18      639     524732  4819086 73      40
22:00:54        4/7/2009        4       7       2009    22      638     524103  4819084 122     39
20:00:57        1/22/2014       1       22      2014    20      917     523137  4819081 174     40
16:00:25        4/11/2013       4       11      2013    16      658     521795  4819076 178     40
18:00:41        4/8/2012        4       8       2012    18      676     524081  4819084 122     39
18:00:41        4/22/2011       4       22      2011    18      663     521491  4819075 179     40
20:00:54        4/9/2012        4       9       2012    20      666     524614  4819086 73      40
0:01:11 2/15/2013       2       15      2013    0       679     522533  4819079 173     40
16:00:49        3/20/2008       3       20      2008    16      631     522544  4819079 173     40
18:00:48        4/6/2008        4       6       2008    18      637     522553  4819079 173     40
18:00:40        4/20/2014       4       20      2014    18      914     521731  4819076 178     40
14:00:54        4/22/2011       4       22      2011    14      801     521808  4819077 178     40
20:01:06        4/13/2014       4       13      2014    20      916     525308  4819089 71      40
6:00:54 2/8/2010        2       8       2010    6       638     521308  4819075 179     40
16:01:41        3/2/2010        3       2       2010    16      644     522826  4819080 174     40
8:00:53 2/8/2010        2       8       2010    8       638     521306  4819075 179     40
10:00:54        3/19/2014       3       19      2014    10      909     521846  4819077 178     40
18:00:41        1/4/2010        1       4       2010    18      643     523117  4819081 174     40
16:00:36        3/26/2011       3       26      2011    16      662     525193  4819089 72      40
16:01:12        2/20/2011       2       20      2011    16      642     523501  4819083 175     40
0:00:47 4/4/2008        4       4       2008    0       636     522547  4819080 173     40
2:00:41 3/26/2013       3       26      2013    2       658     525901  4819092 70      40
14:00:53        3/13/2014       3       13      2014    14      679     521917  4819078 178     40
16:00:31        1/19/2011       1       19      2011    16      638     523506  4819083 175     40
16:00:43        12/5/2011       12      5       2011    16      801     521969  4819078 178     40
16:00:43        1/14/2011       1       14      2011    16      655     521800  4819077 178     40
22:01:12        12/18/2012      12      18      2012    22      671     523896  4819085 176     40
18:00:56        2/18/2013       2       18      2013    18      666     523416  4819083 175     40
10:00:42        4/7/2009        4       7       2009    10      647     521982  4819078 178     40
18:00:54        3/1/2010        3       1       2010    18      633     523126  4819082 174     40
16:00:55        1/25/2014       1       25      2014    16      907     521457  4819077 179     40
18:01:04        1/15/2014       1       15      2014    18      909     523901  4819085 176     40
4:00:53 1/16/2014       1       16      2014    4       917     522880  4819081 174     40
14:00:41        3/20/2010       3       20      2010    14      647     521536  4819077 179     40
6:00:44 4/2/2011        4       2       2011    6       660     522220  4819079 177     40
6:00:54 1/13/2011       1       13      2011    6       657     521873  4819078 178     40
22:00:41        2/22/2010       2       22      2010    22      640     525418  4819091 71      40
10:00:44        5/6/2009        5       6       2009    10      639     521767  4819078 178     40
14:00:50        2/12/2011       2       12      2011    14      639     525589  4819092 71      40
14:00:45        2/16/2011       2       16      2011    14      642     525052  4819090 72      40
0:00:47 4/8/2009        4       8       2009    0       638     524104  4819086 122     39
14:00:41        3/23/2010       3       23      2010    14      653     521502  4819078 179     40
14:00:53        3/16/2010       3       16      2010    14      653     521858  4819079 178     40
14:00:47        3/30/2011       3       30      2011    14      664     523902  4819086 176     40
16:01:24        3/17/2010       3       17      2010    16      641     522048  4819080 177     40
0:00:50 1/20/2013       1       20      2013    0       679     521112  4819077 180     40
2:00:23 12/8/2010       12      8       2010    2       650     525492  4819092 71      40
4:00:54 1/21/2014       1       21      2014    4       907     523801  4819086 176     40
8:00:54 4/2/2012        4       2       2012    8       663     524525  4819088 73      40
16:01:06        3/16/2010       3       16      2010    16      653     521878  4819079 178     40
22:00:41        12/3/2011       12      3       2011    22      667     525528  4819092 71      40
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14:00:30        3/2/2014        3       2       2014    14      909     523444  4819085 175 40
8:00:34 3/21/2014 3 21 2014 8 907 522155 4819081 177 40
2:00:47 2/8/2010 2 8 2010 2 638 521319 4819078 179 40
10:00:49 5/6/2009 5 6 2009 10 644 522085 4819080 177 40
12:00:53 3/21/2010 3 21 2010 12 638 521433 4819078 179 40
4:00:33 4/4/2008 4 4 2008 4 636 522535 4819082 173 40
22:00:14 4/3/2008 4 3 2008 22 636 522509 4819082 173 40
16:00:25 4/26/2008 4 26 2008 16 634 521535 4819079 179 40
14:00:53 3/19/2010 3 19 2010 14 657 521471 4819079 179 40
4:00:27 12/11/2013 12 11 2013 4 911 523626 4819086 176 40
18:00:53 2/22/2010 2 22 2010 18 639 526286 4819096 69 40
10:00:54 4/7/2009 4 7 2009 10 633 522017 4819081 177 40
16:00:24 3/2/2010 3 2 2010 16 646 522204 4819082 177 40
16:01:02 3/2/2010 3 2 2010 16 638 522655 4819083 173 40
18:00:54 3/21/2008 3 21 2008 18 635 521845 4819080 178 40
14:00:21 3/30/2008 3 30 2008 14 637 522557 4819083 173 40
10:01:11 1/15/2009 1 15 2009 10 635 523244 4819085 175 40
10:00:53 12/5/2011 12 5 2011 10 801 521973 4819081 178 40
18:00:55 2/3/2010 2 3 2010 18 640 523559 4819087 175 40
18:00:47 3/27/2014 3 27 2014 18 913 526569 4819098 68 40
16:00:42 3/25/2012 3 25 2012 16 675 522070 4819082 177 40
14:00:53 2/5/2011 2 5 2011 14 801 525245 4819093 71 40
14:00:56 4/7/2009 4 7 2009 14 633 522016 4819082 177 40
0:00:43 2/10/2010 2 10 2010 0 646 522192 4819082 177 40
18:00:57 2/4/2014 2 4 2014 18 907 523480 4819087 175 40
10:00:44 4/7/2009 4 7 2009 10 634 522121 4819082 177 40
16:00:55 12/10/2010 12 10 2010 16 638 521221 4819079 179 40
18:00:35 2/26/2010 2 26 2010 18 638 523820 4819088 176 40
20:00:56 1/19/2013 1 19 2013 20 679 521323 4819080 179 40
22:00:39 1/22/2014 1 22 2014 22 917 523124 4819086 174 40
10:00:21 3/31/2012 3 31 2012 10 658 524845 4819092 72 40
10:00:38 3/17/2009 3 17 2009 10 640 521807 4819081 178 40
14:00:54 12/25/2011 12 25 2011 14 650 525875 4819096 70 40
0:00:54 3/18/2014 3 18 2014 0 913 527123 4819101 66 40
18:00:45 3/23/2011 3 23 2011 18 664 523022 4819086 174 40
6:00:42 12/20/2009 12 20 2009 6 644 524029 4819089 122 39
22:00:53 3/23/2011 3 23 2011 22 665 522709 4819085 173 40
2:00:38 12/31/2010 12 31 2010 2 642 525868 4819096 70 40
18:00:50 11/25/2010 11 25 2010 18 801 525285 4819094 71 40
6:00:38 2/19/2011 2 19 2011 6 801 523357 4819087 175 40
16:01:48 1/1/2014 1 1 2014 16 916 523561 4819088 175 40
2:00:51 2/27/2010 2 27 2010 2 640 525125 4819094 72 40
22:00:54 12/17/2010 12 17 2010 22 638 521546 4819081 179 40
14:00:43 4/24/2014 4 24 2014 14 907 523889 4819089 176 40
22:00:25 2/27/2010 2 27 2010 22 638 525466 4819095 71 40
6:01:15 4/23/2011 4 23 2011 6 650 521641 4819082 178 40
16:00:41 1/18/2011 1 18 2011 16 638 523147 4819087 174 40
8:00:54 2/19/2011 2 19 2011 8 801 523359 4819088 175 40
18:00:23 3/15/2010 3 15 2010 18 652 526588 4819100 68 40
18:00:56 3/24/2011 3 24 2011 18 664 525326 4819095 71 40
18:00:50 1/7/2010 1 7 2010 18 640 521223 4819081 179 40
12:00:48 4/17/2014 4 17 2014 12 908 521912 4819084 178 40
12:00:56 3/12/2010 3 12 2010 12 650 526027 4819098 69 40
14:00:43 4/14/2010 4 14 2010 14 650 525557 4819097 71 40
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4:00:32 2/6/2011 2 6 2011 4 638 525261 4819096 71 40
14:00:32 3/14/2011 3 14 2011 14 650 523903 4819091 176 40
14:00:22 3/31/2012 3 31 2012 14 672 521971 4819084 178 40
4:00:41 3/5/2014 3 5 2014 4 908 523214 4819088 175 40
18:00:50 3/31/2011 3 31 2011 18 660 522971 4819088 174 40
18:00:41 2/25/2013 2 25 2013 18 658 522539 4819086 173 40
4:00:55 12/16/2012 12 16 2012 4 671 525219 4819096 71 40
18:00:44 3/2/2013 3 2 2013 18 658 523845 4819091 176 40
2:01:11 2/12/2013 2 12 2013 2 663 523588 4819090 175 40
16:00:47 2/3/2010 2 3 2010 16 640 523551 4819090 175 40
10:01:47 11/22/2011 11 22 2011 10 665 521506 4819083 179 40
18:00:48 12/17/2010 12 17 2010 18 638 521548 4819083 179 40
4:00:27 4/10/2012 4 10 2012 4 670 525067 4819095 72 40
16:00:55 12/26/2012 12 26 2012 16 671 521524 4819083 179 40
20:00:43 2/15/2014 2 15 2014 20 908 523960 4819092 176 40
18:00:47 3/26/2012 3 26 2012 18 676 525210 4819096 71 40
14:00:43 2/23/2014 2 23 2014 14 918 523979 4819092 176 40
0:00:41 1/4/2009 1 4 2009 0 635 521313 4819083 179 40
18:00:53 1/29/2010 1 29 2010 18 638 521370 4819083 179 40
16:00:42 1/31/2012 1 31 2012 16 658 521367 4819083 179 40
8:00:49 2/1/2014 2 1 2014 8 917 521043 4819082 180 40
18:00:48 1/4/2012 1 4 2012 18 663 522517 4819087 173 40
4:00:36 12/20/2009 12 20 2009 4 644 524029 4819092 122 39
22:00:54 12/28/2012 12 28 2012 22 675 524366 4819094 122 39
16:00:44 2/26/2010 2 26 2010 16 639 525060 4819096 72 40
12:00:47 3/12/2014 3 12 2014 12 909 522038 4819086 177 40
16:00:25 2/25/2013 2 25 2013 16 658 522555 4819088 173 40
18:00:47 1/17/2013 1 17 2013 18 677 521395 4819084 179 40
0:00:53 11/27/2010 11 27 2010 0 653 525584 4819099 71 40
10:00:42 2/24/2009 2 24 2009 10 637 525387 4819098 71 40
18:00:48 3/28/2011 3 28 2011 18 667 525014 4819096 72 40
22:00:41 12/11/2013 12 11 2013 22 911 523958 4819093 176 40
10:00:53 3/17/2009 3 17 2009 10 634 521896 4819086 178 40
14:01:47 2/15/2012 2 15 2012 14 663 525306 4819098 71 40
6:00:31 3/27/2012 3 27 2012 6 676 525427 4819098 71 40
14:00:49 12/23/2009 12 23 2009 14 639 522945 4819089 174 40
4:00:42 12/6/2010 12 6 2010 4 647 525227 4819098 71 40
22:00:15 4/5/2009 4 5 2009 22 640 524508 4819095 73 40
18:00:09 3/21/2011 3 21 2011 18 667 524874 4819096 72 40
18:00:48 3/21/2011 3 21 2011 18 801 522934 4819090 174 40
1:14:55 12/14/2012 12 14 2012 1 641 526006 4819101 70 40
0:00:47 12/13/2012 12 13 2012 0 658 525553 4819099 71 40
10:00:51 1/4/2013 1 4 2013 10 680 521268 4819084 179 40
10:01:08 12/11/2010 12 11 2010 10 654 523011 4819090 174 40
6:00:56 4/25/2011 4 25 2011 6 654 525389 4819099 71 40
12:00:53 3/16/2009 3 16 2009 12 644 523569 4819092 175 40
4:00:50 12/2/2008 12 2 2008 4 633 520889 4819084 180 40
16:00:55 12/30/2008 12 30 2008 16 633 523682 4819093 176 40
2:00:47 3/18/2014 3 18 2014 2 918 523542 4819092 175 40
8:00:23 4/3/2012 4 3 2012 8 678 526433 4819103 68 40
4:00:39 11/28/2010 11 28 2010 4 647 525417 4819099 71 40
10:00:41 3/26/2010 3 26 2010 10 650 524136 4819095 122 39
2:00:54 5/6/2010 5 6 2010 2 639 525299 4819099 71 40
16:01:07 3/21/2013 3 21 2013 16 671 526281 4819103 69 40
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22:00:48 12/6/2010 12 6 2010 22 655 526262 4819103 69 40
18:00:51 4/13/2012 4 13 2012 18 676 526089 4819102 69 40
8:00:36 4/20/2014 4 20 2014 8 914 521936 4819087 178 40
16:00:23 4/18/2011 4 18 2011 16 665 523903 4819094 176 40
12:00:45 4/6/2009 4 6 2009 12 647 521597 4819086 178 40
4:00:53 2/8/2010 2 8 2010 4 638 521315 4819086 179 40
18:00:53 12/9/2011 12 9 2011 18 801 524075 4819095 122 39
18:00:53 2/25/2013 2 25 2013 18 657 522620 4819090 173 40
2:00:44 3/22/2009 3 22 2009 2 635 522663 4819090 173 40
16:00:53 3/22/2009 3 22 2009 16 647 525434 4819100 71 40
18:00:36 12/14/2011 12 14 2011 18 650 525819 4819102 70 40
4:00:42 3/25/2011 3 25 2011 4 668 523019 4819092 174 40
18:00:55 3/18/2010 3 18 2010 18 644 525025 4819099 72 40
2:00:41 2/20/2012 2 20 2012 2 663 525402 4819101 71 40
22:00:54 12/28/2009 12 28 2009 22 647 521081 4819086 180 40
22:00:48 2/7/2010 2 7 2010 22 638 521307 4819086 179 40
12:00:31 12/24/2008 12 24 2008 12 633 526481 4819105 68 40
14:00:42 2/20/2011 2 20 2011 14 642 523496 4819094 175 40
14:01:22 3/16/2014 3 16 2014 14 679 521785 4819088 178 40
18:00:13 3/29/2011 3 29 2011 18 668 525410 4819101 71 40
18:01:23 3/14/2010 3 14 2010 18 638 524668 4819098 73 40
18:00:51 2/7/2010 2 7 2010 18 638 521308 4819087 179 40
10:00:23 1/28/2009 1 28 2009 10 637 524385 4819097 122 39
18:00:57 2/27/2014 2 27 2014 18 917 523020 4819092 174 40
18:03:05 12/20/2011 12 20 2011 18 641 523500 4819094 175 40
10:00:42 12/24/2008 12 24 2008 10 637 526542 4819105 68 40
18:00:54 12/22/2012 12 22 2012 18 670 521911 4819089 178 40
0:00:53 11/27/2010 11 27 2010 0 641 521175 4819087 180 40
0:00:44 4/2/2008 4 2 2008 0 636 522782 4819092 173 40
22:00:41 2/20/2014 2 20 2014 22 918 523172 4819094 174 40
8:00:53 3/27/2013 3 27 2013 8 671 521924 4819089 178 40
8:00:42 1/4/2013 1 4 2013 8 675 523812 4819096 176 40
16:00:48 2/2/2010 2 2 2010 16 633 523820 4819096 176 40
6:00:50 12/13/2012 12 13 2012 6 675 525376 4819102 71 40
16:00:57 2/27/2013 2 27 2013 16 663 524081 4819097 122 39
2:00:54 1/5/2010 1 5 2010 2 638 522611 4819092 173 40
18:01:55 12/25/2013 12 25 2013 18 909 522662 4819092 173 40
16:00:54 12/13/2010 12 13 2010 16 638 521559 4819089 179 40
18:00:43 1/14/2009 1 14 2009 18 633 522578 4819092 173 40
0:00:55 3/18/2014 3 18 2014 0 918 523547 4819095 175 40
14:00:42 12/5/2011 12 5 2011 14 801 521981 4819090 178 40
8:00:55 4/20/2008 4 20 2008 8 634 524537 4819099 73 40
22:00:42 3/17/2014 3 17 2014 22 918 523539 4819095 175 40
6:01:07 1/4/2013 1 4 2013 6 675 523807 4819096 176 40
12:00:24 3/21/2010 3 21 2010 12 657 521488 4819089 179 40
14:00:42 12/19/2013 12 19 2013 14 908 522175 4819091 177 40
16:01:12 12/26/2010 12 26 2010 16 646 523381 4819095 175 40
0:00:54 3/24/2011 3 24 2011 0 665 522706 4819093 173 40
0:00:47 1/8/2010 1 8 2010 0 640 521147 4819088 180 40
16:00:47 3/23/2008 3 23 2008 16 631 523272 4819095 175 40
22:00:54 1/1/2013 1 1 2013 22 680 522611 4819093 173 40
14:00:19 1/5/2014 1 5 2014 14 909 523559 4819096 175 40
18:00:53 3/21/2010 3 21 2010 18 652 523182 4819095 174 40
16:00:55 4/28/2009 4 28 2009 16 640 525105 4819102 72 40
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16:00:45 1/9/2010 1 9 2010 16 639 521504 4819089 179 40
0:00:41 4/8/2009 4 8 2009 0 644 524031 4819098 122 39
4:00:54 12/25/2009 12 25 2009 4 644 524456 4819100 73 40
14:00:14 1/1/2014 1 1 2014 14 916 523569 4819097 175 40
6:01:14 4/23/2011 4 23 2011 6 654 521651 4819090 178 40
16:00:48 1/5/2014 1 5 2014 16 909 523575 4819097 175 40
14:00:48 3/25/2014 3 25 2014 14 914 522003 4819091 177 40
14:00:56 1/14/2013 1 14 2013 14 663 522605 4819093 173 40
14:00:41 2/3/2010 2 3 2010 14 640 523699 4819097 176 40
6:00:50 12/14/2010 12 14 2010 6 638 521549 4819090 179 40
16:00:42 4/2/2011 4 2 2011 16 660 525519 4819104 71 40
10:00:54 3/11/2010 3 11 2010 10 639 526359 4819107 69 40
18:00:41 3/20/2008 3 20 2008 18 633 522572 4819093 173 40
8:00:43 12/16/2008 12 16 2008 8 633 523965 4819098 176 40
0:00:47 2/20/2012 2 20 2012 0 663 525399 4819104 71 40
22:00:53 12/21/2009 12 21 2009 22 643 525471 4819104 71 40
2:00:54 3/3/2013 3 3 2013 2 665 522462 4819093 173 40
18:00:54 3/18/2009 3 18 2009 18 640 524251 4819099 122 39
18:02:20 3/10/2013 3 10 2013 18 677 522045 4819092 177 40
0:00:54 1/14/2011 1 14 2011 0 655 523489 4819097 175 40
16:00:50 2/23/2012 2 23 2012 16 663 522542 4819094 173 40
18:00:54 12/27/2010 12 27 2010 18 801 521280 4819090 179 40
8:00:48 3/20/2012 3 20 2012 8 663 522236 4819093 177 40
0:00:53 12/31/2010 12 31 2010 0 642 525890 4819106 70 40
12:01:12 3/27/2013 3 27 2013 12 671 522032 4819092 177 40
12:00:48 2/15/2012 2 15 2012 12 663 525307 4819104 71 40
0:00:41 2/8/2010 2 8 2010 0 638 521305 4819090 179 40
18:00:20 1/31/2012 1 31 2012 18 658 521350 4819090 179 40
18:00:53 2/22/2010 2 22 2010 18 647 525627 4819105 70 40
22:00:53 4/8/2012 4 8 2012 22 679 525322 4819104 71 40
16:01:12 3/10/2010 3 10 2010 16 641 521789 4819092 178 40
18:00:50 12/22/2008 12 22 2008 18 635 525594 4819105 71 40
22:00:25 4/1/2008 4 1 2008 22 636 522783 4819095 173 40
12:00:42 1/8/2014 1 8 2014 12 679 523369 4819098 175 40
14:00:11 3/23/2008 3 23 2008 14 631 523271 4819098 175 40
10:00:54 1/8/2014 1 8 2014 10 679 523373 4819098 175 40
12:00:53 1/1/2014 1 1 2014 12 916 523568 4819099 175 40
14:00:21 3/19/2008 3 19 2008 14 635 522898 4819096 174 40
4:00:47 12/18/2008 12 18 2008 4 635 524906 4819103 72 40
18:00:32 1/1/2013 1 1 2013 18 680 522616 4819096 173 40
2:00:55 1/4/2013 1 4 2013 2 675 523810 4819100 176 40
22:00:54 3/31/2010 3 31 2010 22 652 525504 4819106 71 40
16:00:47 1/29/2014 1 29 2014 16 916 523326 4819098 175 40
16:00:54 1/9/2011 1 9 2011 16 639 523728 4819100 176 40
18:00:56 2/10/2010 2 10 2010 18 646 522722 4819096 173 40
18:00:51 4/17/2011 4 17 2011 18 654 525439 4819106 71 40
16:00:48 3/21/2011 3 21 2011 16 667 525149 4819105 72 40
12:00:44 3/26/2010 3 26 2010 12 801 525545 4819106 71 40
4:00:40 4/2/2011 4 2 2011 4 660 522245 4819095 177 40
18:01:12 3/6/2013 3 6 2013 18 663 523051 4819097 174 40
4:00:54 3/18/2010 3 18 2010 4 653 522068 4819094 177 40
8:00:43 12/11/2010 12 11 2010 8 638 523832 4819101 176 40
22:00:47 12/27/2010 12 27 2010 22 801 521281 4819092 179 40
16:00:55 1/19/2010 1 19 2010 16 642 525794 4819108 70 40
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14:00:29 1/8/2010 1 8 2010 14 639 521765 4819094 178 40
12:00:54 12/25/2011 12 25 2011 12 650 525879 4819109 70 40
14:00:53 2/8/2010 2 8 2010 14 638 521819 4819094 178 40
20:01:23 12/27/2013 12 27 2013 20 911 522584 4819097 173 40
18:00:48 3/29/2011 3 29 2011 18 667 525229 4819106 71 40
22:00:53 3/4/2014 3 4 2014 22 916 523072 4819099 174 40
22:00:48 12/30/2010 12 30 2010 22 642 525889 4819109 70 40
4:00:38 2/27/2010 2 27 2010 4 640 525122 4819106 72 40
16:01:11 2/14/2013 2 14 2013 16 679 523538 4819100 175 40
4:02:40 1/4/2013 1 4 2013 4 675 523807 4819101 176 40
16:00:55 1/12/2013 1 12 2013 16 679 523589 4819101 175 40
10:00:55 1/3/2012 1 3 2012 10 663 521832 4819095 178 40
18:00:55 2/4/2011 2 4 2011 18 655 522717 4819098 173 40
14:00:47 3/18/2009 3 18 2009 14 634 522093 4819096 177 40
8:01:07 4/30/2009 4 30 2009 8 640 521793 4819095 178 40
10:00:54 1/1/2014 1 1 2014 10 916 523568 4819101 175 40
8:01:17 12/4/2010 12 4 2010 8 655 526843 4819113 66 40
2:00:54 2/28/2010 2 28 2010 2 638 525517 4819108 71 40
6:00:42 3/18/2010 3 18 2010 6 653 522068 4819096 177 40
18:01:01 3/19/2010 3 19 2010 18 644 525424 4819108 71 40
16:00:47 1/15/2009 1 15 2009 16 635 522698 4819098 173 40
18:00:54 3/23/2010 3 23 2010 18 656 521157 4819093 180 40
6:00:58 12/10/2012 12 10 2012 6 665 525337 4819107 71 40
16:00:47 3/22/2008 3 22 2008 16 632 522958 4819099 174 40
22:00:47 12/12/2012 12 12 2012 22 658 525552 4819108 71 40
6:00:47 2/20/2012 2 20 2012 6 663 525411 4819108 71 40
18:00:48 1/12/2011 1 12 2011 18 657 522224 4819097 177 40
16:00:53 3/26/2010 3 26 2010 16 651 525818 4819109 70 40
4:00:41 3/25/2011 3 25 2011 4 663 522996 4819099 174 40
2:00:53 12/29/2009 12 29 2009 2 647 521057 4819093 180 40
14:00:28 3/19/2011 3 19 2011 14 664 522980 4819100 174 40
6:00:54 4/16/2012 4 16 2012 6 676 524411 4819105 73 40
10:00:56 3/3/2010 3 3 2010 10 638 524541 4819105 73 40
18:00:42 2/8/2013 2 8 2013 18 680 523294 4819101 175 40
16:00:54 3/21/2011 3 21 2011 16 664 525263 4819108 71 40
0:00:44 3/5/2014 3 5 2014 0 916 523061 4819100 174 40
6:01:00 1/16/2014 1 16 2014 6 917 522891 4819100 174 40
18:01:23 1/1/2013 1 1 2013 18 680 522544 4819098 173 40
10:00:41 1/1/2011 1 1 2011 10 639 522761 4819099 173 40
18:00:54 12/22/2012 12 22 2012 18 663 522959 4819100 174 40
18:00:56 3/4/2014 3 4 2014 18 913 526988 4819115 66 40
14:00:34 3/13/2014 3 13 2014 14 914 521760 4819096 178 40
16:00:50 3/20/2012 3 20 2012 16 663 521963 4819097 178 40
0:00:54 12/11/2012 12 11 2012 0 677 525418 4819109 71 40
10:00:54 2/27/2010 2 27 2010 10 639 525478 4819109 71 40
2:00:54 12/8/2010 12 8 2010 2 801 525535 4819110 71 40
10:00:51 2/27/2010 2 27 2010 10 642 525600 4819110 71 40
22:00:39 12/5/2011 12 5 2011 22 658 525498 4819110 71 40
8:00:53 12/27/2012 12 27 2012 8 670 521835 4819097 178 40
16:00:55 4/18/2008 4 18 2008 16 634 525366 4819109 71 40
14:00:41 2/1/2011 2 1 2011 14 642 523742 4819103 176 40
12:00:42 4/24/2014 4 24 2014 12 909 523929 4819104 176 40
10:00:53 2/12/2011 2 12 2011 10 801 525386 4819109 71 40
12:00:53 4/8/2013 4 8 2013 12 677 524546 4819106 73 40
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8:01:03 4/25/2013 4 25 2013 8 671 521830 4819097 178 40
14:00:43 12/19/2013 12 19 2013 14 914 522025 4819098 177 40
4:00:54 2/28/2010 2 28 2010 4 638 525516 4819110 71 40
16:00:54 3/13/2009 3 13 2009 16 644 523591 4819103 175 40
10:00:48 4/25/2013 4 25 2013 10 671 521833 4819097 178 40
14:00:20 3/17/2009 3 17 2009 14 645 523874 4819104 176 40
6:01:15 12/22/2009 12 22 2009 6 638 521540 4819097 179 40
20:00:54 3/6/2014 3 6 2014 20 918 523364 4819103 175 40
18:00:40 4/6/2011 4 6 2011 18 662 525496 4819110 71 40
10:00:41 2/19/2012 2 19 2012 10 663 525094 4819109 72 40
14:00:41 2/12/2011 2 12 2011 14 801 525451 4819110 71 40
14:00:23 1/2/2013 1 2 2013 14 663 523160 4819102 174 40
10:00:48 3/13/2014 3 13 2014 10 907 521785 4819098 178 40
18:00:18 2/18/2011 2 18 2011 18 639 523552 4819104 175 40
16:00:41 3/20/2012 3 20 2012 16 666 522043 4819099 177 40
4:01:11 12/22/2009 12 22 2009 4 638 521543 4819097 179 40
18:00:36 3/7/2011 3 7 2011 18 654 522472 4819100 173 40
10:00:50 4/15/2008 4 15 2008 10 631 524899 4819109 72 40
2:00:54 12/22/2009 12 22 2009 2 638 521474 4819097 179 40
4:00:48 3/27/2012 3 27 2012 4 676 525276 4819110 71 40
18:00:54 12/22/2010 12 22 2010 18 646 522979 4819102 174 40
8:00:48 2/28/2013 2 28 2013 8 665 523372 4819104 175 40
12:00:53 12/26/2010 12 26 2010 12 646 523380 4819104 175 40
2:01:18 1/26/2014 1 26 2014 2 916 525683 4819112 70 40
10:00:42 12/18/2009 12 18 2009 10 640 523480 4819104 175 40
22:00:55 11/24/2011 11 24 2011 22 662 522144 4819100 177 40
18:00:44 3/28/2011 3 28 2011 18 662 525337 4819111 71 40
14:00:42 4/17/2011 4 17 2011 14 667 521795 4819099 178 40
16:00:48 3/3/2013 3 3 2013 16 666 523750 4819105 176 40
6:00:55 3/25/2011 3 25 2011 6 668 522987 4819103 174 40
14:00:47 3/14/2009 3 14 2009 14 634 521369 4819097 179 40
16:01:20 3/2/2013 3 2 2013 16 671 523861 4819106 176 40
22:01:11 12/21/2009 12 21 2009 22 644 525437 4819112 71 40
22:00:42 3/6/2014 3 6 2014 22 918 523364 4819104 175 40
16:00:54 3/19/2011 3 19 2011 16 664 522985 4819103 174 40
18:00:54 4/1/2008 4 1 2008 18 636 522782 4819102 173 40
18:00:42 4/7/2009 4 7 2009 18 633 521822 4819099 178 40
18:00:24 4/23/2008 4 23 2008 18 636 524250 4819108 122 39
8:00:53 2/13/2010 2 13 2010 8 639 526124 4819115 69 40
16:00:39 1/31/2014 1 31 2014 16 917 522557 4819102 173 40
8:00:47 1/8/2011 1 8 2011 8 654 523363 4819105 175 40
8:00:17 3/22/2011 3 22 2011 8 659 524059 4819107 122 39
2:00:56 12/22/2009 12 22 2009 2 646 525021 4819111 72 40
0:00:39 1/2/2013 1 2 2013 0 680 522603 4819102 173 40
14:00:24 4/8/2013 4 8 2013 14 663 525346 4819112 71 40
8:00:30 3/27/2010 3 27 2010 8 801 524872 4819110 72 40
18:00:48 12/28/2009 12 28 2009 18 643 522175 4819101 177 40
18:02:22 2/26/2010 2 26 2010 18 647 523876 4819107 176 40
10:00:55 1/15/2013 1 15 2013 10 671 523062 4819104 174 40
6:00:44 12/22/2009 12 22 2009 6 643 525440 4819113 71 40
18:00:15 3/29/2011 3 29 2011 18 662 525306 4819112 71 40
10:00:30 2/5/2011 2 5 2011 10 801 525580 4819113 71 40
10:00:54 1/23/2009 1 23 2009 10 633 522704 4819103 173 40
14:00:48 12/26/2010 12 26 2010 14 646 523382 4819105 175 40
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18:00:53 3/26/2012 3 26 2012 18 676 524879 4819111 72 40
4:00:35 3/6/2014 3 6 2014 4 913 527096 4819119 66 40
16:00:26 4/24/2014 4 24 2014 16 907 523871 4819107 176 40
4:00:41 2/28/2010 2 28 2010 4 646 525414 4819113 71 40
2:00:41 2/10/2010 2 10 2010 2 646 522216 4819102 177 40
12:00:47 1/15/2013 1 15 2013 12 671 523064 4819105 174 40
0:00:34 12/29/2013 12 29 2013 0 907 522773 4819104 173 40
12:00:43 12/15/2008 12 15 2008 12 634 523855 4819107 176 40
18:00:48 2/26/2010 2 26 2010 18 644 524538 4819110 73 40
2:00:56 12/14/2012 12 14 2012 2 677 522763 4819104 173 40
4:00:41 12/22/2009 12 22 2009 4 643 525438 4819114 71 40
2:00:44 1/2/2013 1 2 2013 2 680 522605 4819103 173 40
2:00:55 12/22/2009 12 22 2009 2 644 525405 4819114 71 40
10:00:13 4/30/2011 4 30 2011 10 665 521984 4819102 178 40
16:00:41 2/28/2014 2 28 2014 16 918 526070 4819116 69 40
4:00:54 12/27/2012 12 27 2012 4 670 521824 4819101 178 40
18:00:54 4/11/2010 4 11 2010 18 640 524317 4819110 122 39
4:00:47 2/20/2012 2 20 2012 4 663 525406 4819114 71 40
14:00:47 1/12/2011 1 12 2011 14 657 522191 4819103 177 40
2:01:18 3/5/2014 3 5 2014 2 916 523073 4819106 174 40
18:00:41 12/28/2013 12 28 2013 18 911 523576 4819107 175 40
18:00:54 12/17/2011 12 17 2011 18 650 523870 4819108 176 40
16:00:47 3/4/2010 3 4 2010 16 640 525243 4819114 71 40
12:00:21 12/22/2009 12 22 2009 12 640 523837 4819108 176 40
16:00:54 3/19/2011 3 19 2011 16 668 523128 4819106 174 40
16:00:54 2/11/2011 2 11 2011 16 642 523690 4819108 176 40
2:01:23 3/4/2010 3 4 2010 2 638 525021 4819113 72 40
4:00:47 3/21/2011 3 21 2011 4 654 522745 4819105 173 40
18:01:24 4/5/2008 4 5 2008 18 635 523285 4819107 175 40
2:00:42 12/7/2008 12 7 2008 2 633 525483 4819115 71 40
8:00:48 12/19/2009 12 19 2009 8 639 523992 4819110 176 40
18:01:03 1/9/2011 1 9 2011 18 642 523758 4819109 176 40
12:00:43 1/21/2013 1 21 2013 12 679 522249 4819104 177 40
10:00:50 2/5/2013 2 5 2013 10 679 524528 4819112 73 40
16:01:06 3/15/2010 3 15 2010 16 650 526631 4819120 68 40
18:00:49 2/11/2013 2 11 2013 18 679 523190 4819107 174 40
20:00:42 3/11/2014 3 11 2014 20 916 525046 4819114 72 40
4:00:53 11/19/2013 11 19 2013 4 907 523866 4819110 176 40
10:00:42 4/22/2008 4 22 2008 10 633 524166 4819111 122 39
4:00:42 12/23/2009 12 23 2009 4 641 521603 4819102 178 40
18:00:54 1/27/2009 1 27 2009 18 633 523689 4819109 176 40
16:00:54 3/29/2012 3 29 2012 16 666 525448 4819116 71 40
2:00:55 2/28/2010 2 28 2010 2 646 525415 4819115 71 40
18:01:16 3/11/2013 3 11 2013 18 663 522633 4819106 173 40
0:01:40 12/29/2009 12 29 2009 0 647 521068 4819101 180 40
18:00:55 4/4/2011 4 4 2011 18 662 525320 4819115 71 40
16:00:53 3/22/2008 3 22 2008 16 636 523549 4819109 175 40
6:00:54 12/27/2012 12 27 2012 6 670 521826 4819103 178 40
14:00:46 1/15/2011 1 15 2011 14 641 523374 4819108 175 40
14:00:29 3/20/2010 3 20 2010 14 653 521829 4819103 178 40
12:18:55 5/6/2013 5 6 2013 12 657 522244 4819105 177 40
16:00:48 3/20/2008 3 20 2008 16 633 522570 4819106 173 40
18:00:41 4/1/2008 4 1 2008 18 636 522782 4819107 173 40
16:00:42 1/3/2009 1 3 2009 16 633 523791 4819110 176 40
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20:00:45 2/27/2013 2 27 2013 20 665 522519 4819106 173 40
18:00:55 12/19/2009 12 19 2009 18 646 525099 4819115 72 40
18:01:09 11/24/2011 11 24 2011 18 662 522133 4819105 177 40
2:00:40 3/21/2011 3 21 2011 2 654 522744 4819107 173 40
18:00:09 3/28/2011 3 28 2011 18 668 525431 4819117 71 40
16:00:53 2/14/2011 2 14 2011 16 657 522563 4819106 173 40
10:00:26 1/14/2014 1 14 2014 10 909 523626 4819110 176 40
21:00:42 4/14/2010 4 14 2010 21 801 521132 4819102 180 40
22:00:50 12/22/2012 12 22 2012 22 670 521882 4819104 178 40
14:01:43 3/25/2014 3 25 2014 14 679 521861 4819104 178 40
10:00:54 12/22/2009 12 22 2009 10 640 523839 4819111 176 40
16:00:56 3/3/2010 3 3 2010 16 640 525081 4819116 72 40
14:01:39 2/16/2010 2 16 2010 14 639 523381 4819110 175 40
12:00:44 4/17/2011 4 17 2011 12 667 521799 4819104 178 40
18:00:41 4/19/2010 4 19 2010 18 646 524029 4819112 122 39
18:00:42 4/11/2009 4 11 2009 18 640 524538 4819114 73 40
14:01:20 4/14/2014 4 14 2014 14 916 526483 4819121 68 40
18:00:48 3/1/2010 3 1 2010 18 638 522729 4819108 173 40
16:00:48 3/24/2008 3 24 2008 16 634 522831 4819108 174 40
18:00:41 3/14/2010 3 14 2010 18 801 523908 4819112 176 40
18:00:54 12/17/2010 12 17 2010 18 638 521523 4819104 179 40
10:00:42 12/26/2010 12 26 2010 10 646 523292 4819110 175 40
20:00:23 2/18/2013 2 18 2013 20 663 522710 4819108 173 40
0:00:25 11/21/2010 11 21 2010 0 642 525421 4819117 71 40
22:00:42 11/24/2010 11 24 2010 22 651 525255 4819117 71 40
18:00:39 1/20/2013 1 20 2013 18 679 522021 4819106 177 40
8:00:53 4/2/2012 4 2 2012 8 679 524543 4819114 73 40
6:00:53 12/5/2013 12 5 2013 6 907 526607 4819122 68 40
8:00:54 12/18/2012 12 18 2012 8 675 526542 4819122 68 40
10:00:54 12/18/2010 12 18 2010 10 638 521562 4819104 179 40
2:00:32 12/17/2013 12 17 2013 2 907 524908 4819116 72 40
16:00:53 3/30/2012 3 30 2012 16 680 526143 4819120 69 40
0:00:54 12/22/2009 12 22 2009 0 644 525406 4819118 71 40
22:00:53 12/27/2013 12 27 2013 22 911 522585 4819108 173 40
16:00:53 3/31/2010 3 31 2010 16 650 521848 4819105 178 40
2:00:55 2/25/2009 2 25 2009 2 637 525173 4819117 72 40
14:00:38 1/30/2011 1 30 2011 14 646 523722 4819112 176 40
4:00:53 12/29/2009 12 29 2009 4 647 521070 4819103 180 40
22:00:47 12/15/2008 12 15 2008 22 634 524972 4819116 72 40
16:00:53 1/12/2011 1 12 2011 16 657 522208 4819107 177 40
18:00:25 12/18/2009 12 18 2009 18 639 525336 4819118 71 40
10:00:49 1/14/2012 1 14 2012 10 665 526282 4819122 69 40
18:00:17 1/13/2011 1 13 2011 18 801 523926 4819113 176 40
6:01:45 4/14/2012 4 14 2012 6 670 525216 4819118 71 40
18:00:47 3/22/2008 3 22 2008 18 633 523445 4819112 175 40
20:00:51 12/19/2013 12 19 2013 20 907 525292 4819118 71 40
10:00:31 12/15/2008 12 15 2008 10 634 523856 4819113 176 40
18:00:49 4/10/2011 4 10 2011 18 663 521802 4819106 178 40
22:00:54 3/11/2014 3 11 2014 22 916 525044 4819118 72 40
16:00:26 3/1/2012 3 1 2012 16 658 522454 4819109 173 40
8:00:53 12/15/2010 12 15 2010 8 642 524043 4819114 122 39
14:00:41 12/15/2008 12 15 2008 14 634 523857 4819114 176 40
18:01:17 1/9/2010 1 9 2010 18 647 521075 4819104 180 40
20:00:56 2/14/2013 2 14 2013 20 679 522715 4819110 173 40
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22:00:48 2/18/2013 2 18 2013 22 663 522710 4819110 173 40
12:00:25 3/4/2009 3 4 2009 12 637 525836 4819121 70 40
22:00:47 4/5/2009 4 5 2009 22 644 525120 4819119 72 40
6:00:15 4/15/2010 4 15 2010 6 652 521679 4819107 178 40
16:00:47 2/5/2010 2 5 2010 16 633 523808 4819114 176 40
4:01:18 1/9/2010 1 9 2010 4 641 520935 4819104 180 40
18:00:53 4/17/2008 4 17 2008 18 636 524063 4819115 122 39
16:00:54 4/23/2010 4 23 2010 16 639 524368 4819116 122 39
12:00:47 5/1/2009 5 1 2009 12 640 521673 4819107 178 40
2:00:49 12/29/2013 12 29 2013 2 907 522716 4819111 173 40
6:00:47 3/25/2011 3 25 2011 6 663 522982 4819112 174 40
18:00:47 1/29/2013 1 29 2013 18 680 521194 4819106 179 40
18:00:48 4/7/2009 4 7 2009 18 647 521824 4819108 178 40
10:00:44 3/26/2010 3 26 2010 10 654 525533 4819121 71 40
14:00:49 1/13/2011 1 13 2011 14 642 523729 4819114 176 40
8:00:46 3/11/2014 3 11 2014 8 917 524263 4819116 122 39
18:01:02 4/10/2010 4 10 2010 18 640 522000 4819109 178 40
22:00:53 4/4/2010 4 4 2010 22 746 525497 4819121 71 40
18:00:48 3/20/2012 3 20 2012 18 666 521983 4819109 178 40
10:00:48 2/27/2010 2 27 2010 10 644 525430 4819121 71 40
14:00:48 4/1/2011 4 1 2011 14 660 522136 4819109 177 40
12:00:49 3/18/2011 3 18 2011 12 801 522136 4819109 177 40
14:00:43 1/14/2011 1 14 2011 14 655 521836 4819108 178 40
22:00:23 2/14/2013 2 14 2013 22 679 522715 4819111 173 40
12:00:42 1/2/2013 1 2 2013 12 677 521653 4819108 178 40
20:00:44 4/15/2012 4 15 2012 20 666 524148 4819116 122 39
18:01:12 3/4/2014 3 4 2014 18 909 522400 4819110 177 40
18:00:36 2/25/2011 2 25 2011 18 642 525860 4819123 70 40
18:00:56 2/25/2014 2 25 2014 18 679 522055 4819109 177 40
18:00:55 1/28/2010 1 28 2010 18 638 521526 4819107 179 40
14:00:26 3/30/2008 3 30 2008 14 631 522427 4819110 173 40
14:00:54 1/2/2013 1 2 2013 14 677 521651 4819108 178 40
18:00:46 3/16/2010 3 16 2010 18 641 521851 4819108 178 40
14:00:45 1/4/2012 1 4 2012 14 663 521821 4819108 178 40
6:01:23 12/2/2011 12 2 2011 6 658 525555 4819122 71 40
6:00:48 12/22/2009 12 22 2009 6 646 525043 4819120 72 40
12:01:08 2/4/2011 2 4 2011 12 638 525411 4819121 71 40
16:00:53 1/14/2014 1 14 2014 16 917 522711 4819112 173 40
18:00:53 3/22/2011 3 22 2011 18 663 523259 4819113 175 40
4:01:11 5/1/2011 5 1 2011 4 655 521836 4819109 178 40
4:00:37 4/4/2012 4 4 2012 4 673 525673 4819122 70 40
16:00:48 3/19/2011 3 19 2011 16 667 522964 4819113 174 40
6:00:53 2/19/2011 2 19 2011 6 642 523394 4819114 175 40
22:00:48 1/20/2013 1 20 2013 22 679 522103 4819110 177 40
0:00:41 2/28/2010 2 28 2010 0 638 525530 4819122 71 40
6:00:53 12/1/2010 12 1 2010 6 639 525283 4819121 71 40
8:01:23 4/21/2012 4 21 2012 8 671 521784 4819109 178 40
18:00:55 2/1/2011 2 1 2011 18 646 523601 4819115 175 40
18:00:53 3/18/2010 3 18 2010 18 650 524419 4819118 73 40
16:00:31 4/7/2009 4 7 2009 16 643 525259 4819121 71 40
22:00:47 12/22/2009 12 22 2009 22 633 521957 4819110 178 40
20:00:53 3/22/2014 3 22 2014 20 916 522166 4819110 177 40
18:00:50 2/12/2010 2 12 2010 18 639 526556 4819126 68 40
22:00:47 12/19/2009 12 19 2009 22 646 525095 4819121 72 40
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10:00:38 3/26/2010 3 26 2010 10 652 524293 4819118 122 39
22:00:50 11/24/2010 11 24 2010 22 801 525332 4819122 71 40
0:00:54 3/13/2014 3 13 2014 0 917 526325 4819126 69 40
14:00:27 3/17/2009 3 17 2009 14 644 523533 4819116 175 40
22:00:47 3/14/2010 3 14 2010 22 651 525841 4819124 70 40
0:00:53 12/18/2010 12 18 2010 0 638 521530 4819109 179 40
16:00:20 4/1/2011 4 1 2011 16 660 522149 4819111 177 40
0:00:43 1/7/2012 1 7 2012 0 658 524133 4819118 122 39
18:00:48 3/31/2011 3 31 2011 18 658 522957 4819114 174 40
10:00:54 12/18/2009 12 18 2009 10 639 524057 4819118 122 39
18:00:24 3/24/2008 3 24 2008 18 634 522844 4819114 174 40
14:00:36 3/23/2008 3 23 2008 14 633 523243 4819115 175 40
1:52:26 12/20/2013 12 20 2013 1 657 521991 4819111 178 40
0:00:27 12/16/2011 12 16 2011 0 659 524867 4819121 72 40
16:00:48 11/3/2010 11 3 2010 16 639 523362 4819116 175 40
16:00:53 1/3/2010 1 3 2010 16 633 523600 4819117 175 40
14:00:56 3/30/2011 3 30 2011 14 666 524010 4819118 176 40
14:00:53 3/3/2010 3 3 2010 14 638 525034 4819122 72 40
6:00:53 1/9/2010 1 9 2010 6 641 520942 4819108 180 40
8:00:54 2/19/2011 2 19 2011 8 642 523397 4819116 175 40
6:00:51 3/21/2010 3 21 2010 6 639 521680 4819110 178 40
0:00:25 2/19/2013 2 19 2013 0 663 522708 4819114 173 40
18:00:42 2/1/2013 2 1 2013 18 663 523516 4819116 175 40
20:00:53 12/6/2013 12 6 2013 20 917 526584 4819128 68 40
12:00:55 3/14/2010 3 14 2010 12 640 521734 4819111 178 40
0:00:47 12/9/2010 12 9 2010 0 639 525867 4819125 70 40
12:00:44 1/14/2012 1 14 2012 12 665 526276 4819127 69 40
6:00:56 12/29/2009 12 29 2009 6 647 521074 4819109 180 40
2:00:47 5/1/2011 5 1 2011 2 655 521870 4819111 178 40
14:00:48 3/19/2011 3 19 2011 14 667 522958 4819115 174 40
10:00:43 2/28/2009 2 28 2009 10 637 525291 4819123 71 40
4:00:53 3/21/2010 3 21 2010 4 639 521681 4819111 178 40
12:00:41 12/26/2012 12 26 2012 12 670 521826 4819111 178 40
10:00:13 4/21/2012 4 21 2012 10 671 521877 4819111 178 40
10:00:53 2/4/2013 2 4 2013 10 663 525173 4819123 72 40
18:00:56 4/1/2008 4 1 2008 18 637 522456 4819114 173 40
22:01:05 12/13/2011 12 13 2011 22 650 525361 4819124 71 40
12:00:49 2/27/2010 2 27 2010 12 639 525476 4819124 71 40
16:00:48 3/26/2012 3 26 2012 16 681 522740 4819115 173 40
4:00:57 12/22/2009 12 22 2009 4 646 525064 4819123 72 40
0:01:16 4/18/2009 4 18 2009 0 640 526877 4819130 66 40
18:00:49 4/12/2011 4 12 2011 18 665 522003 4819112 177 40
0:00:20 11/25/2010 11 25 2010 0 801 525339 4819124 71 40
0:02:09 12/22/2009 12 22 2009 0 646 524875 4819122 72 40
8:00:47 1/21/2014 1 21 2014 8 907 523818 4819119 176 40
22:00:53 1/9/2010 1 9 2010 22 647 521078 4819110 180 40
12:00:42 3/23/2010 3 23 2010 12 639 521694 4819112 178 40
2:00:43 2/6/2011 2 6 2011 2 639 525439 4819125 71 40
16:00:56 1/1/2011 1 1 2011 16 650 523372 4819117 175 40
16:00:51 3/14/2009 3 14 2009 16 634 521386 4819111 179 40
16:01:48 4/8/2009 4 8 2009 16 642 525213 4819124 71 40
8:00:47 12/27/2013 12 27 2013 8 679 522748 4819115 173 40
14:00:46 2/27/2010 2 27 2010 14 638 525519 4819125 71 40
16:01:41 4/8/2009 4 8 2009 16 640 525177 4819124 72 40
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4:00:41 1/13/2011 1 13 2011 4 657 521898 4819113 178 40
8:00:53 1/16/2014 1 16 2014 8 917 522863 4819116 174 40
0:00:50 12/9/2011 12 9 2011 0 650 525276 4819124 71 40
6:00:23 2/19/2011 2 19 2011 6 646 523384 4819118 175 40
14:00:41 3/21/2010 3 21 2010 14 657 521546 4819112 179 40
18:00:22 1/18/2014 1 18 2014 18 909 523354 4819118 175 40
14:00:48 12/26/2012 12 26 2012 14 670 521820 4819113 178 40
0:00:54 3/28/2012 3 28 2012 0 678 525300 4819125 71 40
22:00:54 12/30/2008 12 30 2008 22 637 522515 4819115 173 40
14:00:54 1/15/2011 1 15 2011 14 639 523459 4819118 175 40
10:00:44 12/21/2008 12 21 2008 10 635 525312 4819125 71 40
16:00:54 3/21/2011 3 21 2011 16 655 524533 4819122 73 40
8:00:53 2/28/2010 2 28 2010 8 647 525340 4819125 71 40
14:00:47 2/16/2014 2 16 2014 14 907 525173 4819125 72 40
20:00:56 3/21/2014 3 21 2014 20 916 525494 4819126 71 40
18:01:11 1/29/2011 1 29 2011 18 654 522449 4819115 173 40
20:00:50 1/19/2014 1 19 2014 20 907 522497 4819115 173 40
8:00:47 3/4/2010 3 4 2010 8 638 525031 4819124 72 40
16:00:54 3/18/2010 3 18 2010 16 638 521670 4819113 178 40
6:00:56 2/19/2011 2 19 2011 6 639 523419 4819119 175 40
12:00:36 3/23/2010 3 23 2010 12 801 522043 4819114 177 40
0:00:54 1/11/2014 1 11 2014 0 671 522558 4819116 173 40
16:00:47 2/28/2013 2 28 2013 16 665 523326 4819119 175 40
18:00:20 12/17/2008 12 17 2008 18 635 524922 4819124 72 40
10:00:54 2/26/2010 2 26 2010 10 646 525179 4819125 72 40
2:00:54 3/19/2011 3 19 2011 2 669 522496 4819116 173 40
2:01:07 12/22/2009 12 22 2009 2 643 525462 4819127 71 40
18:00:53 4/9/2012 4 9 2012 18 671 524445 4819123 73 40
20:00:55 3/15/2014 3 15 2014 20 916 526501 4819131 68 40
8:00:09 3/22/2011 3 22 2011 8 662 524158 4819122 122 39
14:00:43 3/24/2008 3 24 2008 14 634 522841 4819118 174 40
14:00:50 1/9/2011 1 9 2011 14 642 523488 4819120 175 40
14:00:48 3/4/2010 3 4 2010 14 639 526099 4819130 69 40
18:00:11 4/5/2009 4 5 2009 18 644 525106 4819126 72 40
6:00:47 4/2/2011 4 2 2011 6 667 522039 4819115 177 40
6:00:47 12/14/2012 12 14 2012 6 677 522734 4819118 173 40
18:01:23 2/22/2010 2 22 2010 18 639 526273 4819131 69 40
8:00:32 3/25/2014 3 25 2014 8 914 522319 4819116 177 40
18:00:41 3/14/2009 3 14 2009 18 633 522345 4819116 177 40
18:00:36 3/28/2008 3 28 2008 18 636 521501 4819114 179 40
18:01:17 12/19/2012 12 19 2012 18 680 521472 4819114 179 40
4:00:56 1/23/2014 1 23 2014 4 917 523195 4819119 174 40
10:00:47 4/1/2011 4 1 2011 10 660 521851 4819115 178 40
2:00:41 4/9/2012 4 9 2012 2 658 524412 4819124 73 40
18:01:11 4/11/2013 4 11 2013 18 679 521310 4819113 179 40
10:00:55 2/5/2013 2 5 2013 10 675 524525 4819124 73 40
0:00:53 12/22/2009 12 22 2009 0 643 525467 4819128 71 40
16:00:56 2/16/2014 2 16 2014 16 908 526006 4819130 70 40
6:01:06 1/2/2013 1 2 2013 6 680 522612 4819118 173 40
22:00:47 3/18/2010 3 18 2010 22 650 524394 4819124 122 39
12:00:54 2/4/2011 2 4 2011 12 654 525393 4819128 71 40
6:00:55 4/23/2011 4 23 2011 6 658 521664 4819115 178 40
8:00:48 1/2/2013 1 2 2013 8 680 522695 4819118 173 40
4:00:44 4/15/2010 4 15 2010 4 652 521667 4819115 178 40
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2:00:43 1/30/2010 1 30 2010 2 638 521167 4819113 180 40
8:01:41 2/26/2013 2 26 2013 8 677 522692 4819118 173 40
2:00:26 4/15/2010 4 15 2010 2 652 521673 4819115 178 40
16:00:41 2/23/2011 2 23 2011 16 655 522506 4819118 173 40
6:00:56 2/27/2010 2 27 2010 6 640 525142 4819127 72 40
10:00:49 2/5/2011 2 5 2011 10 638 525555 4819129 71 40
2:00:53 4/11/2014 4 11 2014 2 916 526114 4819131 69 40
2:00:50 12/13/2012 12 13 2012 2 657 525536 4819129 71 40
4:00:37 12/14/2012 12 14 2012 4 677 522722 4819119 173 40
10:00:36 2/27/2009 2 27 2009 10 637 525201 4819128 72 40
16:00:53 2/12/2011 2 12 2011 16 642 525446 4819129 71 40
6:00:37 3/18/2010 3 18 2010 6 650 521936 4819116 178 40
8:00:47 2/26/2013 2 26 2013 8 665 522802 4819119 173 40
14:00:53 3/23/2010 3 23 2010 14 801 522051 4819117 177 40
20:00:55 1/20/2013 1 20 2013 20 679 522102 4819117 177 40
8:00:54 3/20/2014 3 20 2014 8 909 521835 4819116 178 40
10:00:23 4/1/2011 4 1 2011 10 661 521733 4819116 178 40
8:00:41 1/3/2010 1 3 2010 8 644 524028 4819124 122 39
6:00:53 12/31/2008 12 31 2008 6 637 522501 4819119 173 40
12:00:47 3/17/2010 3 17 2010 12 653 521850 4819117 178 40
6:01:23 2/6/2011 2 6 2011 6 639 525440 4819129 71 40
2:00:54 12/19/2009 12 19 2009 2 639 525457 4819129 71 40
14:00:43 1/14/2014 1 14 2014 14 917 522714 4819120 173 40
10:00:18 4/30/2008 4 30 2008 10 634 524155 4819125 122 39
18:00:26 3/24/2011 3 24 2011 18 666 524769 4819127 73 40
20:00:25 2/20/2014 2 20 2014 20 918 523222 4819121 175 40
2:01:24 2/27/2010 2 27 2010 2 638 525201 4819129 72 40
2:00:54 3/3/2013 3 3 2013 2 671 522826 4819121 174 40
8:00:53 3/7/2014 3 7 2014 8 918 523491 4819123 175 40
2:00:57 4/8/2012 4 8 2012 2 677 524831 4819128 72 40
18:00:49 3/31/2011 3 31 2011 18 663 522986 4819121 174 40
18:00:43 12/30/2008 12 30 2008 18 637 522514 4819120 173 40
2:00:55 4/4/2012 4 4 2012 2 676 525378 4819130 71 40
12:00:24 3/1/2010 3 1 2010 12 633 522398 4819119 177 40
14:00:42 1/8/2014 1 8 2014 14 679 523503 4819123 175 40
22:00:38 12/6/2008 12 6 2008 22 633 524258 4819126 122 39
14:00:41 3/17/2009 3 17 2009 14 643 523586 4819124 175 40
16:00:48 3/17/2010 3 17 2010 16 655 522020 4819118 177 40
22:00:23 4/2/2012 4 2 2012 22 666 526310 4819134 69 40
4:00:47 12/31/2008 12 31 2008 4 637 522495 4819120 173 40
12:01:46 2/5/2013 2 5 2013 12 675 525156 4819129 72 40
12:00:53 4/18/2014 4 18 2014 12 916 522035 4819119 177 40
16:00:55 2/27/2010 2 27 2010 16 639 525337 4819130 71 40
8:01:17 1/10/2011 1 10 2011 8 642 523815 4819125 176 40
10:01:18 5/7/2010 5 7 2010 10 642 525525 4819131 71 40
12:00:56 3/27/2012 3 27 2012 12 676 523084 4819122 174 40
16:00:50 2/16/2014 2 16 2014 16 907 525152 4819130 72 40
10:00:54 2/5/2011 2 5 2011 10 642 525541 4819131 71 40
12:00:23 3/26/2010 3 26 2010 12 638 524874 4819129 72 40
4:00:41 12/7/2008 12 7 2008 4 633 525486 4819131 71 40
12:00:20 3/3/2010 3 3 2010 12 638 525024 4819129 72 40
0:00:53 2/2/2014 2 2 2014 0 908 521224 4819116 179 40
0:01:41 3/13/2014 3 13 2014 0 916 526194 4819134 69 40
22:00:54 1/13/2013 1 13 2013 22 663 521413 4819117 179 40
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12:00:53 12/13/2010 12 13 2010 12 638 521524 4819118 179 40
18:00:42 3/21/2011 3 21 2011 18 659 523946 4819126 176 40
2:00:53 4/11/2014 4 11 2014 2 909 526044 4819134 69 40
14:00:42 2/27/2014 2 27 2014 14 679 522518 4819122 173 40
16:00:54 4/2/2010 4 2 2010 16 646 525048 4819131 72 40
22:00:43 3/7/2014 3 7 2014 22 918 522778 4819123 173 40
12:00:42 3/14/2010 3 14 2010 12 646 522024 4819120 177 40
14:00:36 3/19/2010 3 19 2010 14 641 521527 4819118 179 40
16:00:44 3/1/2010 3 1 2010 16 647 523171 4819124 174 40
6:00:47 4/4/2012 4 4 2012 6 673 526002 4819134 70 40
14:00:41 3/19/2011 3 19 2011 14 658 522968 4819123 174 40
18:00:37 4/5/2009 4 5 2009 18 637 525763 4819133 70 40
14:00:48 4/11/2009 4 11 2009 14 644 525670 4819133 70 40
16:00:23 2/18/2013 2 18 2013 16 666 523773 4819126 176 40
8:00:42 12/14/2011 12 14 2011 8 658 526391 4819136 69 40
10:00:41 2/15/2014 2 15 2014 10 918 525748 4819133 70 40
18:00:41 3/18/2010 3 18 2010 18 638 521672 4819119 178 40
4:00:23 2/6/2011 2 6 2011 4 639 525429 4819132 71 40
4:00:53 3/8/2014 3 8 2014 4 918 522800 4819123 173 40
20:00:49 2/1/2014 2 1 2014 20 908 521224 4819118 179 40
8:00:56 2/19/2011 2 19 2011 8 646 523377 4819125 175 40
4:00:24 2/16/2011 2 16 2011 4 646 523841 4819127 176 40
2:00:53 3/8/2014 3 8 2014 2 918 522779 4819124 173 40
12:00:42 2/27/2009 2 27 2009 12 637 525242 4819132 71 40
18:00:56 12/13/2010 12 13 2010 18 638 521520 4819119 179 40
0:00:44 2/27/2014 2 27 2014 0 918 525907 4819135 70 40
18:00:53 1/24/2010 1 24 2010 18 642 525868 4819135 70 40
14:00:53 12/22/2010 12 22 2010 14 646 522726 4819124 173 40
18:00:54 1/24/2012 1 24 2012 18 663 522656 4819123 173 40
18:00:55 4/2/2011 4 2 2011 18 661 524181 4819129 122 39
12:00:39 1/21/2013 1 21 2013 12 680 522295 4819123 177 40
12:01:12 2/4/2013 2 4 2013 12 679 525154 4819133 72 40
14:00:49 4/1/2012 4 1 2012 14 676 525493 4819134 71 40
12:00:11 11/26/2010 11 26 2010 12 654 523163 4819126 174 40
18:01:52 2/26/2010 2 26 2010 18 642 525276 4819133 71 40
18:00:47 3/20/2009 3 20 2009 18 647 523308 4819126 175 40
12:00:43 1/14/2011 1 14 2011 12 654 521868 4819121 178 40
2:00:45 1/23/2014 1 23 2014 2 917 523159 4819126 174 40
18:00:48 3/30/2012 3 30 2012 18 676 525306 4819134 71 40
12:00:42 4/7/2009 4 7 2009 12 647 521990 4819122 178 40
8:00:22 2/19/2011 2 19 2011 8 639 523425 4819127 175 40
0:00:55 12/23/2012 12 23 2012 0 679 524395 4819130 122 39
18:00:45 1/2/2012 1 2 2012 18 658 521377 4819120 179 40
22:00:27 2/1/2014 2 1 2014 22 908 521228 4819120 179 40
0:00:50 3/24/2011 3 24 2011 0 650 522996 4819126 174 40
6:00:54 2/12/2013 2 12 2013 6 663 523776 4819128 176 40
16:00:42 3/22/2008 3 22 2008 16 633 523461 4819127 175 40
16:00:42 3/26/2011 3 26 2011 16 654 525738 4819136 70 40
14:00:26 3/12/2009 3 12 2009 14 633 521398 4819121 179 40
12:00:47 1/14/2014 1 14 2014 12 917 522717 4819125 173 40
0:00:55 3/8/2014 3 8 2014 0 918 522780 4819125 173 40
22:00:23 12/7/2011 12 7 2011 22 667 525307 4819134 71 40
14:00:53 4/5/2011 4 5 2011 14 650 525676 4819136 70 40
18:00:20 12/15/2008 12 15 2008 18 633 523594 4819128 175 40
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16:00:48 3/1/2010 3 1 2010 16 639 523294 4819127 175 40
18:01:18 4/18/2011 4 18 2011 18 641 521845 4819122 178 40
16:00:29 12/22/2010 12 22 2010 16 646 522767 4819125 173 40
16:00:53 4/6/2009 4 6 2009 16 639 521654 4819122 178 40
0:00:26 1/5/2012 1 5 2012 0 663 523895 4819129 176 40
16:00:47 3/26/2008 3 26 2008 16 636 523431 4819128 175 40
10:01:23 2/5/2011 2 5 2011 10 654 525596 4819136 71 40
2:00:24 11/25/2010 11 25 2010 2 651 525305 4819135 71 40
18:00:25 12/13/2010 12 13 2010 18 638 521473 4819122 179 40
18:01:11 12/26/2012 12 26 2012 18 679 522791 4819126 173 40
6:00:41 4/13/2011 4 13 2011 6 669 521647 4819122 178 40
8:00:56 4/18/2014 4 18 2014 8 907 522956 4819127 174 40
22:00:42 3/18/2010 3 18 2010 22 651 524316 4819132 122 39
14:00:51 12/19/2013 12 19 2013 14 917 522081 4819124 177 40
18:00:47 2/26/2010 2 26 2010 18 643 523842 4819130 176 40
14:00:48 3/19/2010 3 19 2010 14 647 521529 4819122 179 40
2:00:48 2/16/2011 2 16 2011 2 646 523839 4819130 176 40
22:00:42 12/13/2010 12 13 2010 22 638 521475 4819122 179 40
16:00:53 3/12/2014 3 12 2014 16 679 521816 4819123 178 40
8:00:54 1/8/2014 1 8 2014 8 908 522766 4819127 173 40
4:00:53 2/14/2013 2 14 2013 4 680 523758 4819130 176 40
18:00:45 3/26/2008 3 26 2008 18 636 523399 4819129 175 40
10:00:26 4/9/2010 4 9 2010 10 640 525988 4819138 70 40
12:00:40 11/26/2010 11 26 2010 12 655 523159 4819128 174 40
14:00:34 2/27/2014 2 27 2014 14 917 522728 4819127 173 40
18:00:53 4/10/2010 4 10 2010 18 644 525471 4819137 71 40
18:00:53 4/1/2008 4 1 2008 18 635 523082 4819128 174 40
4:00:47 12/17/2013 12 17 2013 4 907 524951 4819135 72 40
4:00:56 1/5/2010 1 5 2010 4 647 521190 4819122 180 40
20:00:53 2/25/2013 2 25 2013 20 671 522583 4819127 173 40
16:01:11 3/2/2010 3 2 2010 16 647 522239 4819126 177 40
16:00:17 3/14/2012 3 14 2012 16 663 524079 4819132 122 39
22:00:50 4/24/2011 4 24 2011 22 654 525293 4819137 71 40
14:00:53 1/14/2011 1 14 2011 14 654 521864 4819125 178 40
22:00:53 4/5/2009 4 5 2009 22 637 525760 4819139 70 40
4:00:23 12/15/2010 12 15 2010 4 642 524128 4819133 122 39
16:00:18 4/29/2011 4 29 2011 16 654 521669 4819124 178 40
22:00:55 2/25/2013 2 25 2013 22 671 522579 4819127 173 40
10:00:53 2/5/2011 2 5 2011 10 655 525602 4819138 71 40
18:00:53 1/9/2011 1 9 2011 18 639 523541 4819131 175 40
2:00:47 12/31/2008 12 31 2008 2 637 522498 4819127 173 40
18:00:26 4/15/2014 4 15 2014 18 909 526699 4819143 68 40
2:00:54 11/19/2010 11 19 2010 2 643 521553 4819124 179 40
16:00:42 12/26/2012 12 26 2012 16 670 521823 4819125 178 40
22:00:41 3/12/2014 3 12 2014 22 917 526322 4819141 69 40
16:00:44 3/11/2010 3 11 2010 16 643 526107 4819140 69 40
0:00:33 3/27/2012 3 27 2012 0 676 525465 4819138 71 40
10:00:40 3/3/2010 3 3 2010 10 640 525165 4819137 72 40
14:00:41 2/24/2014 2 24 2014 14 908 525435 4819138 71 40
14:00:39 3/12/2014 3 12 2014 14 679 521813 4819125 178 40
16:00:49 12/29/2012 12 29 2012 16 679 522203 4819127 177 40
10:00:47 3/28/2010 3 28 2010 10 656 523843 4819133 176 40
0:00:53 4/2/2008 4 2 2008 0 637 522528 4819128 173 40
4:01:24 2/12/2013 2 12 2013 4 663 523775 4819132 176 40
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12:00:48 4/1/2011 4 1 2011 12 660 522116 4819127 177 40
18:00:23 4/9/2012 4 9 2012 18 672 524267 4819134 122 39
22:00:53 12/16/2008 12 16 2008 22 634 525275 4819138 71 40
18:00:21 4/13/2012 4 13 2012 18 670 526314 4819142 69 40
22:00:51 4/12/2014 4 12 2014 22 916 525343 4819138 71 40
18:00:54 2/27/2014 2 27 2014 18 908 524274 4819134 122 39
22:00:54 12/25/2013 12 25 2013 22 917 521394 4819125 179 40
2:00:38 1/15/2011 1 15 2011 2 639 523607 4819132 175 40
18:00:55 1/27/2012 1 27 2012 18 663 522552 4819128 173 40
16:00:41 3/26/2011 3 26 2011 16 668 525771 4819140 70 40
12:02:11 2/2/2011 2 2 2011 12 646 522076 4819127 177 40
12:00:42 3/13/2014 3 13 2014 12 909 522101 4819127 177 40
12:00:42 1/12/2011 1 12 2011 12 657 522220 4819128 177 40
6:00:53 3/8/2014 3 8 2014 6 918 522796 4819129 173 40
8:00:31 2/25/2011 2 25 2011 8 646 524408 4819135 73 40
20:01:02 3/5/2013 3 5 2013 20 671 521404 4819125 179 40
2:00:47 11/19/2013 11 19 2013 2 907 523975 4819134 176 40
18:00:42 4/28/2008 4 28 2008 18 636 524213 4819135 122 39
8:00:47 12/31/2008 12 31 2008 8 637 522549 4819129 173 40
4:00:48 12/19/2010 12 19 2010 4 801 523611 4819133 176 40
16:00:24 4/20/2014 4 20 2014 16 914 521848 4819127 178 40
8:00:42 2/10/2010 2 10 2010 8 646 522215 4819128 177 40
18:00:33 4/5/2014 4 5 2014 18 908 525807 4819141 70 40
12:00:23 1/18/2014 1 18 2014 12 909 523810 4819133 176 40
14:00:40 3/4/2010 3 4 2010 14 646 521905 4819127 178 40
14:00:44 3/29/2008 3 29 2008 14 633 523496 4819132 175 40
6:00:54 12/9/2011 12 9 2011 6 650 525190 4819139 72 40
12:00:48 1/15/2009 1 15 2009 12 632 523604 4819133 175 40
18:00:15 1/4/2009 1 4 2009 18 633 522278 4819128 177 40
4:00:54 12/29/2009 12 29 2009 4 638 521443 4819126 179 40
12:01:12 2/4/2011 2 4 2011 12 639 525304 4819139 71 40
14:00:53 4/7/2009 4 7 2009 14 647 521988 4819127 178 40
18:00:25 12/28/2009 12 28 2009 18 647 521067 4819125 180 40
14:00:48 1/15/2009 1 15 2009 14 632 523594 4819133 175 40
2:00:54 12/29/2009 12 29 2009 2 638 521445 4819126 179 40
16:00:47 3/18/2009 3 18 2009 16 634 522189 4819129 177 40
22:00:53 1/7/2011 1 7 2011 22 801 523734 4819134 176 40
16:00:54 4/18/2011 4 18 2011 16 801 524139 4819136 122 39
22:00:54 12/18/2011 12 18 2011 22 650 523828 4819135 176 40
10:00:52 2/12/2011 2 12 2011 10 646 525551 4819141 71 40
2:00:47 12/14/2011 12 14 2011 2 650 525254 4819140 71 40
16:00:42 2/3/2010 2 3 2010 16 643 523568 4819134 175 40
18:00:41 3/19/2009 3 19 2009 18 637 522127 4819129 177 40
22:00:42 4/1/2008 4 1 2008 22 637 522529 4819130 173 40
14:00:49 4/5/2011 4 5 2011 14 662 525628 4819141 70 40
6:00:55 3/3/2013 3 3 2013 6 671 522896 4819132 174 40
4:01:12 12/14/2011 12 14 2011 4 650 525258 4819140 71 40
16:00:55 1/20/2013 1 20 2013 16 671 523561 4819134 175 40
22:00:45 12/10/2012 12 10 2012 22 677 525368 4819141 71 40
16:00:24 3/30/2008 3 30 2008 16 631 522521 4819130 173 40
0:01:18 1/8/2011 1 8 2011 0 638 523429 4819134 175 40
0:00:47 12/19/2011 12 19 2011 0 650 523827 4819135 176 40
12:00:48 4/8/2013 4 8 2013 12 663 525185 4819140 72 40
6:00:54 3/18/2010 3 18 2010 6 654 522082 4819129 177 40
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22:00:47 1/9/2011 1 9 2011 22 639 523535 4819134 175 40
14:00:40 3/25/2013 3 25 2013 14 677 521504 4819128 179 40
8:00:50 2/12/2013 2 12 2013 8 663 523778 4819135 176 40
18:00:47 1/13/2013 1 13 2013 18 663 521413 4819127 179 40
18:01:24 4/2/2012 4 2 2012 18 665 521773 4819129 178 40
16:00:48 4/23/2013 4 23 2013 16 679 521787 4819129 178 40
12:00:55 3/13/2014 3 13 2014 12 679 521674 4819128 178 40
6:00:24 1/23/2014 1 23 2014 6 917 523194 4819134 174 40
18:00:56 4/16/2009 4 16 2009 18 640 524891 4819140 72 40
4:00:38 12/19/2009 12 19 2009 4 639 525361 4819142 71 40
18:00:35 12/20/2009 12 20 2009 18 644 525355 4819142 71 40
16:00:24 4/1/2012 4 1 2012 16 676 525483 4819142 71 40
18:00:54 1/7/2011 1 7 2011 18 638 523427 4819135 175 40
14:00:42 3/17/2008 3 17 2008 14 632 523605 4819135 175 40
0:00:53 12/25/2012 12 25 2012 0 679 525362 4819142 71 40
2:00:54 4/2/2008 4 2 2008 2 637 522523 4819132 173 40
2:00:11 4/18/2009 4 18 2009 2 640 526730 4819147 68 40
10:00:42 3/3/2010 3 3 2010 10 642 525491 4819142 71 40
8:00:53 4/29/2009 4 29 2009 8 645 525994 4819144 70 40
18:00:50 1/13/2009 1 13 2009 18 635 523697 4819136 176 40
18:00:53 4/4/2011 4 4 2011 18 661 525476 4819142 71 40
4:00:06 1/5/2009 1 5 2009 4 632 521344 4819128 179 40
16:00:21 3/27/2011 3 27 2011 16 660 525479 4819143 71 40
20:01:11 12/27/2013 12 27 2013 20 908 522600 4819132 173 40
8:00:51 1/29/2014 1 29 2014 8 908 522725 4819133 173 40
0:00:54 1/8/2011 1 8 2011 0 801 523729 4819137 176 40
22:00:31 3/24/2010 3 24 2010 22 642 522765 4819133 173 40
8:00:32 2/27/2010 2 27 2010 8 640 525142 4819142 72 40
18:00:42 3/18/2009 3 18 2009 18 639 521465 4819129 179 40
2:00:56 1/13/2011 1 13 2011 2 657 521897 4819131 178 40
16:00:32 4/4/2008 4 4 2008 16 637 522581 4819133 173 40
4:00:37 3/28/2012 3 28 2012 4 678 525706 4819144 70 40
18:00:48 3/22/2011 3 22 2011 18 658 523511 4819136 175 40
16:00:48 2/3/2013 2 3 2013 16 663 524533 4819140 73 40
16:00:36 3/2/2013 3 2 2013 16 658 523932 4819138 176 40
4:00:41 3/18/2010 3 18 2010 4 654 522081 4819131 177 40
16:00:54 4/1/2008 4 1 2008 16 636 522757 4819134 173 40
16:00:24 2/9/2010 2 9 2010 16 647 522246 4819132 177 40
10:00:53 4/18/2014 4 18 2014 10 916 522051 4819132 177 40
8:00:56 4/21/2011 4 21 2011 8 801 521645 4819130 178 40
12:00:53 3/17/2010 3 17 2010 12 655 522077 4819132 177 40
18:00:48 4/9/2012 4 9 2012 18 677 524264 4819139 122 39
2:00:48 1/5/2009 1 5 2009 2 632 521292 4819129 179 40
16:00:54 4/6/2010 4 6 2010 16 647 521981 4819131 178 40
14:00:56 3/30/2011 3 30 2011 14 650 523552 4819137 175 40
0:00:55 12/14/2011 12 14 2011 0 650 525275 4819143 71 40
18:00:53 5/3/2011 5 3 2011 18 665 523668 4819137 176 40
10:00:55 1/18/2014 1 18 2014 10 909 523807 4819138 176 40
18:00:34 1/7/2011 1 7 2011 18 801 523771 4819138 176 40
0:00:48 12/29/2009 12 29 2009 0 638 521446 4819130 179 40
6:00:44 2/10/2010 2 10 2010 6 646 522214 4819133 177 40
22:00:44 12/20/2009 12 20 2009 22 644 525356 4819144 71 40
16:00:42 3/26/2011 3 26 2011 16 659 525770 4819146 70 40
14:00:44 4/25/2014 4 25 2014 14 909 522099 4819132 177 40
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2:00:55 12/23/2012 12 23 2012 2 675 524779 4819142 73 40
20:00:52 1/13/2013 1 13 2013 20 663 521411 4819130 179 40
14:00:41 2/16/2011 2 16 2011 14 639 525091 4819143 72 40
2:01:37 3/28/2012 3 28 2012 2 666 521925 4819132 178 40
14:00:41 1/18/2014 1 18 2014 14 909 523545 4819138 175 40
10:00:40 4/23/2009 4 23 2009 10 645 525992 4819147 70 40
0:00:42 12/20/2010 12 20 2010 0 642 524580 4819141 73 40
18:01:08 3/6/2014 3 6 2014 18 908 522864 4819135 174 40
6:00:53 12/17/2013 12 17 2013 6 907 525047 4819143 72 40
14:00:18 3/15/2009 3 15 2009 14 640 523381 4819137 175 40
6:00:56 2/25/2009 2 25 2009 6 637 525358 4819144 71 40
8:01:23 3/3/2013 3 3 2013 8 671 522892 4819136 174 40
16:00:41 4/6/2011 4 6 2011 16 664 526332 4819148 69 40
22:00:51 3/24/2013 3 24 2013 22 663 524863 4819143 72 40
22:00:55 3/26/2012 3 26 2012 22 676 525478 4819145 71 40
6:00:51 1/4/2012 1 4 2012 6 665 525795 4819146 70 40
6:00:46 12/27/2013 12 27 2013 6 911 522658 4819135 173 40
0:00:53 2/26/2013 2 26 2013 0 671 522583 4819135 173 40
14:00:47 3/30/2011 3 30 2011 14 669 523928 4819140 176 40
18:00:30 3/23/2011 3 23 2011 18 668 523501 4819138 175 40
18:00:48 4/2/2009 4 2 2009 18 645 523168 4819137 174 40
0:00:48 1/22/2014 1 22 2014 0 909 522560 4819135 173 40
14:00:50 3/12/2009 3 12 2009 14 644 523587 4819138 175 40
18:00:47 12/3/2011 12 3 2011 18 650 526348 4819149 69 40
18:00:58 12/28/2009 12 28 2009 18 640 521974 4819133 178 40
18:00:48 2/16/2014 2 16 2014 18 918 524331 4819141 122 39
22:00:48 2/25/2014 2 25 2014 22 907 525442 4819145 71 40
18:00:11 4/8/2009 4 8 2009 18 633 521573 4819132 179 40
16:00:15 4/20/2008 4 20 2008 16 636 526252 4819149 69 40
14:01:11 12/6/2010 12 6 2010 14 647 523540 4819139 175 40
0:00:56 5/1/2011 5 1 2011 0 664 525481 4819146 71 40
4:00:47 3/28/2012 3 28 2012 4 670 521987 4819134 178 40
14:01:17 4/1/2010 4 1 2010 14 655 524197 4819141 122 39
22:00:54 4/8/2012 4 8 2012 22 675 525071 4819144 72 40
8:01:04 4/2/2012 4 2 2012 8 675 524924 4819144 72 40
8:00:48 1/20/2014 1 20 2014 8 907 522605 4819136 173 40
20:00:29 3/22/2014 3 22 2014 20 907 522091 4819134 177 40
16:00:32 3/29/2008 3 29 2008 16 633 523501 4819139 175 40
12:00:53 3/30/2011 3 30 2011 12 650 523553 4819139 175 40
16:00:41 4/7/2009 4 7 2009 16 633 522007 4819134 177 40
10:00:47 3/23/2010 3 23 2010 10 650 524268 4819142 122 39
22:00:48 1/7/2011 1 7 2011 22 638 523426 4819139 175 40
14:00:50 4/29/2011 4 29 2011 14 654 521626 4819133 178 40
18:00:28 12/18/2011 12 18 2011 18 650 523814 4819140 176 40
8:00:24 2/25/2009 2 25 2009 8 637 525359 4819146 71 40
22:00:54 3/18/2011 3 18 2011 22 669 522475 4819136 173 40
16:00:54 3/27/2011 3 27 2011 16 667 525351 4819146 71 40
18:00:18 12/22/2009 12 22 2009 18 633 521981 4819134 178 40
16:01:12 4/11/2009 4 11 2009 16 640 524332 4819142 122 39
16:00:44 1/29/2013 1 29 2013 16 663 521343 4819132 179 40
4:01:12 12/6/2011 12 6 2011 4 650 525317 4819146 71 40
8:00:54 3/19/2010 3 19 2010 8 640 523556 4819140 175 40
2:00:54 1/8/2011 1 8 2011 2 638 523429 4819140 175 40
22:00:54 11/20/2013 11 20 2013 22 909 525788 4819148 70 40
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2:00:54 2/26/2013 2 26 2013 2 671 522629 4819137 173 40
18:00:53 3/10/2010 3 10 2010 18 639 525760 4819148 70 40
18:00:23 4/14/2011 4 14 2011 18 663 525149 4819146 72 40
6:00:56 2/3/2011 2 3 2011 6 646 522468 4819136 173 40
4:00:52 12/8/2013 12 8 2013 4 917 525534 4819147 71 40
4:00:34 4/4/2012 4 4 2012 4 672 525704 4819148 70 40
14:00:54 1/14/2011 1 14 2011 14 641 522178 4819135 177 40
10:01:12 1/20/2014 1 20 2014 10 909 523350 4819139 175 40
8:00:35 2/28/2009 2 28 2009 8 637 525293 4819147 71 40
14:00:42 3/28/2008 3 28 2008 14 633 523736 4819141 176 40
18:00:48 4/14/2008 4 14 2008 18 631 524426 4819143 73 40
8:00:50 2/26/2014 2 26 2014 8 907 525611 4819148 70 40
4:00:55 1/8/2011 1 8 2011 4 638 523425 4819140 175 40
4:00:48 3/3/2013 3 3 2013 4 671 522891 4819138 174 40
18:00:42 1/19/2013 1 19 2013 18 665 523069 4819139 174 40
16:00:28 4/10/2011 4 10 2011 16 661 521899 4819135 178 40
8:00:29 12/7/2010 12 7 2010 8 641 523818 4819142 176 40
16:00:42 4/1/2008 4 1 2008 16 635 523084 4819139 174 40
10:00:47 1/15/2009 1 15 2009 10 632 523601 4819141 175 40
2:00:38 12/27/2013 12 27 2013 2 911 522685 4819138 173 40
14:00:48 12/20/2010 12 20 2010 14 642 523966 4819142 176 40
14:00:53 3/24/2009 3 24 2009 14 642 523921 4819142 176 40
8:01:12 2/26/2013 2 26 2013 8 671 522884 4819139 174 40
18:00:53 2/25/2014 2 25 2014 18 917 522136 4819136 177 40
12:00:41 1/14/2011 1 14 2011 12 641 522181 4819136 177 40
10:00:56 3/27/2010 3 27 2010 10 656 523970 4819143 176 40
16:00:54 12/28/2013 12 28 2013 16 911 523507 4819141 175 40
22:00:54 12/13/2013 12 13 2013 22 908 525504 4819148 71 40
18:00:42 4/4/2013 4 4 2013 18 658 523464 4819141 175 40
16:00:24 3/23/2011 3 23 2011 16 654 521307 4819134 179 40
16:00:54 12/22/2009 12 22 2009 16 640 523841 4819142 176 40
4:00:50 3/19/2011 3 19 2011 4 669 522555 4819138 173 40
8:00:56 2/25/2011 2 25 2011 8 642 524509 4819145 73 40
2:01:19 1/8/2011 1 8 2011 2 801 523689 4819142 176 40
12:00:54 2/14/2013 2 14 2013 12 680 525268 4819148 71 40
0:00:53 12/14/2010 12 14 2010 0 638 521517 4819135 179 40
2:00:54 4/4/2012 4 4 2012 2 673 525656 4819149 70 40
20:00:58 3/26/2014 3 26 2014 20 918 525934 4819150 70 40
4:00:48 2/12/2012 2 12 2012 4 665 525965 4819151 70 40
10:01:41 2/16/2012 2 16 2012 10 665 525294 4819148 71 40
14:00:42 3/23/2011 3 23 2011 14 654 521405 4819135 179 40
18:00:53 12/29/2012 12 29 2012 18 675 524448 4819145 73 40
4:01:48 4/18/2009 4 18 2009 4 640 526734 4819154 68 40
14:00:54 1/14/2011 1 14 2011 14 638 522106 4819137 177 40
18:00:49 3/23/2012 3 23 2012 18 677 523172 4819141 174 40
2:00:42 12/16/2013 12 16 2013 2 911 525366 4819149 71 40
2:00:44 3/21/2011 3 21 2011 2 666 522697 4819139 173 40
6:00:54 1/8/2011 1 8 2011 6 638 523423 4819142 175 40
4:00:42 4/2/2011 4 2 2011 4 669 522254 4819138 177 40
4:00:45 2/25/2009 2 25 2009 4 637 525358 4819149 71 40
12:00:49 3/30/2011 3 30 2011 12 659 523574 4819142 175 40
4:00:54 1/8/2011 1 8 2011 4 801 523690 4819143 176 40
12:00:31 1/14/2011 1 14 2011 12 638 522187 4819138 177 40
4:00:56 2/10/2010 2 10 2010 4 646 522229 4819138 177 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

20:00:46 3/13/2014 3 13 2014 20 917 525824 4819151 70 40
6:00:56 3/28/2012 3 28 2012 6 670 521987 4819137 178 40
14:00:43 2/3/2010 2 3 2010 14 643 523654 4819143 176 40
22:00:47 1/4/2009 1 4 2009 22 632 521338 4819135 179 40
2:00:42 12/18/2013 12 18 2013 2 911 525843 4819151 70 40
10:00:53 4/13/2014 4 13 2014 10 916 526319 4819153 69 40
14:00:47 3/29/2008 3 29 2008 14 635 521349 4819136 179 40
14:00:56 1/14/2009 1 14 2009 14 632 522514 4819140 173 40
12:00:34 1/1/2011 1 1 2011 12 650 523448 4819143 175 40
10:00:53 1/17/2014 1 17 2014 10 907 523809 4819144 176 40
22:00:52 3/31/2013 3 31 2013 22 663 525281 4819150 71 40
4:01:12 12/23/2012 12 23 2012 4 675 525088 4819149 72 40
18:00:42 4/24/2013 4 24 2013 18 671 521965 4819138 178 40
14:00:53 12/13/2010 12 13 2010 14 638 521509 4819137 179 40
4:00:49 12/27/2013 12 27 2013 4 911 522692 4819141 173 40
2:00:56 12/16/2013 12 16 2013 2 909 523959 4819145 176 40
22:00:24 12/13/2011 12 13 2011 22 658 525475 4819151 71 40
0:00:42 12/27/2012 12 27 2012 0 679 522809 4819141 174 40
4:00:44 1/2/2013 1 2 2013 4 680 522571 4819141 173 40
4:00:54 12/19/2010 12 19 2010 4 642 524779 4819148 73 40
16:00:55 4/2/2010 4 2 2010 16 746 525391 4819151 71 40
18:00:55 3/16/2010 3 16 2010 18 650 525397 4819151 71 40
6:00:55 12/6/2011 12 6 2011 6 650 525306 4819151 71 40
14:00:41 3/30/2011 3 30 2011 14 659 523558 4819144 175 40
2:00:30 2/28/2009 2 28 2009 2 637 525394 4819151 71 40
8:00:56 1/23/2014 1 23 2014 8 917 523208 4819143 174 40
10:00:47 3/27/2010 3 27 2010 10 646 524200 4819147 122 39
6:00:53 1/8/2014 1 8 2014 6 908 522770 4819142 173 40
18:00:41 1/29/2013 1 29 2013 18 663 521347 4819137 179 40
4:00:42 12/4/2008 12 4 2008 4 633 524014 4819146 122 39
16:01:37 12/19/2012 12 19 2012 16 675 524294 4819147 122 39
6:00:24 12/13/2012 12 13 2012 6 665 525354 4819151 71 40
16:00:17 3/26/2011 3 26 2011 16 660 525795 4819153 70 40
16:00:50 3/30/2011 3 30 2011 16 669 523928 4819146 176 40
16:00:44 3/24/2008 3 24 2008 16 636 523317 4819144 175 40
14:00:36 3/24/2008       3       24      2008    14      636     523326  4819144 175     40
18:00:53        2/26/2012       2       26      2012    18      666     523657  4819145 176     40
4:00:54 11/25/2009      11      25      2009    4       642     525119  4819151 72      40
4:00:41 2/16/2013       2       16      2013    4       677     522557  4819141 173     40
8:00:44 12/26/2009      12      26      2009    8       644     525578  4819152 71      40
14:00:54        3/21/2013       3       21      2013    14      671     526186  4819155 69      40
0:00:54 12/27/2013      12      27      2013    0       911     522690  4819142 173     40
16:00:41        1/15/2013       1       15      2013    16      663     523366  4819144 175     40
14:00:53        3/14/2009       3       14      2009    14      644     524845  4819150 72      40
18:00:47        4/15/2013       4       15      2013    18      671     522112  4819140 177     40
20:00:42        2/27/2013       2       27      2013    20      658     522691  4819142 173     40
18:00:56        12/10/2012      12      10      2012    18      677     525343  4819152 71      40
4:00:53 4/7/2010        4       7       2010    4       640     525197  4819151 72      40
12:00:53        2/4/2013        2       4       2013    12      663     525197  4819151 72      40
8:00:56 2/4/2013        2       4       2013    8       663     524424  4819148 73      40
22:00:48        3/8/2014        3       8       2014    22      908     524286  4819148 122     39
12:00:54        4/1/2012        4       1       2012    12      678     525577  4819153 71      40
10:00:23        4/8/2009        4       8       2009    10      647     521927  4819140 178     40
14:00:54        12/22/2009      12      22      2009    14      640     523840  4819147 176     40
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18:00:42        1/4/2009        1       4       2009    18      632     521318  4819138 179     40
20:01:11        3/23/2013       3       23      2013    20      677     521169  4819138 180     40
14:00:24        2/21/2011       2       21      2011    14      642     523274  4819145 175     40
16:00:42        3/25/2013       3       25      2013    16      677     521514  4819139 179     40
16:00:57        2/23/2011       2       23      2011    16      639     522536  4819143 173     40
6:00:53 3/28/2012       3       28      2012    6       666     521908  4819141 178     40
16:00:21        1/14/2009       1       14      2009    16      632     522512  4819143 173     40
8:00:50 1/3/2010        1       3       2010    8       639     523988  4819148 176     40
18:00:53        12/21/2010      12      21      2010    18      638     521414  4819139 179     40
8:00:55 12/13/2010      12      13      2010    8       642     522525  4819143 173     40
16:01:23        3/24/2014       3       24      2014    16      679     521805  4819141 178     40
4:00:48 1/8/2014        1       8       2014    4       908     522774  4819144 173     40
14:00:15        3/25/2008       3       25      2008    14      632     522772  4819144 173     40
6:00:36 2/26/2013       2       26      2013    6       671     522673  4819144 173     40
18:00:42        3/22/2011       3       22      2011    18      664     523600  4819147 175     40
6:00:48 2/1/2014        2       1       2014    6       917     520987  4819138 180     40
16:00:55        3/19/2010       3       19      2010    16      647     521546  4819140 179     40
14:00:55        3/12/2014       3       12      2014    14      909     522133  4819142 177     40
16:01:00        3/22/2008       3       22      2008    16      634     523241  4819146 175     40
18:00:56        12/28/2009      12      28      2009    18      638     521462  4819140 179     40
2:00:56 11/28/2010      11      28      2010    2       647     525391  4819154 71      40
18:00:23        3/15/2010       3       15      2010    18      644     526543  4819158 68      40
0:00:56 11/25/2010      11      25      2010    0       651     525270  4819154 71      40
12:00:41        3/14/2010       3       14      2010    12      639     521858  4819142 178     40
10:00:44        4/13/2014       4       13      2014    10      909     526304  4819158 69      40
22:00:53        12/26/2013      12      26      2013    22      911     522788  4819145 173     40
14:00:15        3/19/2008       3       19      2008    14      631     523308  4819147 175     40
12:00:56        2/14/2013       2       14      2013    12      663     525181  4819154 72      40
18:00:55        3/30/2012       3       30      2012    18      666     525091  4819153 72      40
6:00:44 1/15/2014       1       15      2014    6       908     522577  4819144 173     40
8:00:54 4/10/2009       4       10      2009    8       638     522857  4819145 174     40
14:00:10        3/19/2008       3       19      2008    14      633     523287  4819147 175     40
0:00:48 1/18/2010       1       18      2010    0       644     525883  4819156 70      40
14:00:23        4/23/2010       4       23      2010    14      639     524092  4819150 122     39
16:00:55        3/24/2009       3       24      2009    16      642     523909  4819149 176     40
16:00:20        1/13/2009       1       13      2009    16      635     523700  4819148 176     40
14:00:30        4/8/2009        4       8       2009    14      633     521976  4819143 178     40
4:01:44 2/1/2014        2       1       2014    4       917     520986  4819140 180     40
20:00:37        2/27/2012       2       27      2012    20      663     522530  4819145 173     40
16:00:54        2/1/2013        2       1       2013    16      663     523587  4819148 175     40
18:00:53        4/8/2012        4       8       2012    18      671     524487  4819151 73      40
6:00:54 12/19/2013      12      19      2013    6       913     526346  4819159 69      40
22:00:48        2/17/2012       2       17      2012    22      663     525333  4819155 71      40
4:01:23 12/4/2012       12      4       2012    4       675     525500  4819155 71      40
2:01:04 2/23/2010       2       23      2010    2       640     525557  4819156 71      40
2:00:44 1/5/2012        1       5       2012    2       663     523863  4819150 176     40
8:00:44 3/20/2014       3       20      2014    8       913     526416  4819159 68      40
12:01:23        2/25/2013       2       25      2013    12      666     526042  4819158 69      40
0:00:55 3/25/2010       3       25      2010    0       642     522716  4819146 173     40
22:00:20        3/30/2008       3       30      2008    22      635     522587  4819145 173     40
0:00:41 2/28/2009       2       28      2009    0       637     525394  4819155 71      40
16:00:50        1/4/2012        1       4       2012    16      663     521830  4819143 178     40
4:00:55 4/28/2011       4       28      2011    4       668     523480  4819149 175     40
10:00:42        2/27/2010       2       27      2010    10      643     525500  4819156 71      40
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4:00:52 11/20/2013      11      20      2013    4       911     524063  4819151 122     39
4:00:47 2/28/2009       2       28      2009    4       637     525398  4819156 71      40
0:00:54 12/4/2011       12      4       2011    0       801     525483  4819156 71      40
18:00:47        1/8/2014        1       8       2014    18      908     523289  4819148 175     40
20:00:33        2/25/2014       2       25      2014    20      907     525056  4819155 72      40
2:00:54 12/9/2011       12      9       2011    2       650     525213  4819155 71      40
22:00:54        4/17/2009       4       17      2009    22      640     526878  4819162 66      40
6:00:47 1/14/2013       1       14      2013    6       663     521428  4819142 179     40
16:00:47        12/20/2010      12      20      2010    16      642     523951  4819151 176     40
6:00:48 12/7/2011       12      7       2011    6       650     525377  4819156 71      40
14:00:47        2/14/2013       2       14      2013    14      663     524933  4819154 72      40
18:00:48        4/26/2010       4       26      2010    18      646     521824  4819144 178     40
0:00:36 1/21/2013       1       21      2013    0       679     522146  4819145 177     40
10:01:18        1/5/2014        1       5       2014    10      679     523547  4819149 175     40
4:00:27 4/4/2012        4       4       2012    4       676     525438  4819156 71      40
14:00:25        3/17/2010       3       17      2010    14      655     522084  4819145 177     40
8:00:55 12/27/2013      12      27      2013    8       911     522697  4819147 173     40
0:00:48 4/10/2008       4       10      2008    0       637     523076  4819148 174     40
10:00:53        2/26/2013       2       26      2013    10      663     525477  4819157 71      40
4:00:49 2/26/2013       2       26      2013    4       671     522658  4819147 173     40
0:00:47 2/28/2012       2       28      2012    0       666     523774  4819150 176     40
4:00:53 12/9/2011       12      9       2011    4       650     525209  4819156 71      40
18:00:48        12/28/2009      12      28      2009    18      643     521913  4819144 178     40
12:00:35        3/14/2010       3       14      2010    12      638     522068  4819145 177     40
4:00:53 11/25/2010      11      25      2010    4       801     525410  4819157 71      40
16:01:12        2/16/2011       2       16      2011    16      646     524584  4819154 73      40
8:00:53 4/8/2010        4       8       2010    8       641     524132  4819152 122     39
6:00:54 2/28/2009       2       28      2009    6       637     525396  4819157 71      40
12:00:48        3/23/2011       3       23      2011    12      654     521423  4819143 179     40
10:00:53        4/30/2009       4       30      2009    10      640     521892  4819145 178     40
16:00:47        3/12/2014       3       12      2014    16      909     522135  4819145 177     40
0:00:48 3/31/2008       3       31      2008    0       635     522584  4819147 173     40
14:00:47        1/15/2009       1       15      2009    14      633     522791  4819148 173     40
4:00:56 1/15/2014       1       15      2014    4       908     522577  4819147 173     40
2:00:47 1/15/2014       1       15      2014    2       908     522574  4819147 173     40
14:00:26        12/29/2012      12      29      2012    14      663     522244  4819146 177     40
14:00:47        3/8/2010        3       8       2010    14      643     526306  4819161 69      40
12:00:47        3/15/2009       3       15      2009    12      640     523398  4819150 175     40
2:00:29 4/10/2008       4       10      2008    2       637     523070  4819149 174     40
4:00:47 3/28/2012       3       28      2012    4       666     521903  4819145 178     40
16:01:00        2/10/2010       2       10      2010    16      633     523384  4819150 175     40
18:00:53        4/14/2010       4       14      2010    18      639     525116  4819157 72      40
8:00:47 3/31/2010       3       31      2010    8       644     525973  4819160 70      40
18:00:41        12/16/2008      12      16      2008    18      634     525200  4819157 72      40
6:00:43 1/5/2009        1       5       2009    6       632     521342  4819144 179     40
16:00:42        3/22/2009       3       22      2009    16      643     525328  4819158 71      40
18:00:53        3/18/2011       3       18      2011    18      669     522455  4819148 173     40
6:00:55 4/28/2011       4       28      2011    6       668     523476  4819151 175     40
14:00:54        1/1/2011        1       1       2011    14      650     523433  4819151 175     40
18:00:53        12/26/2012      12      26      2012    18      679     522803  4819149 173     40
18:00:23        12/19/2009      12      19      2009    18      646     524005  4819153 176     40
14:00:55        2/25/2013       2       25      2013    14      663     525892  4819160 70      40
8:00:55 11/18/2010      11      18      2010    8       650     523889  4819153 176 40
18:00:43 3/28/2012 3 28 2012 18 675 525140 4819157 72 40
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20:00:48 3/23/2014 3 23 2014 20 907 522662 4819149 173 40
2:00:56 1/21/2013 1 21 2013 2 679 522225 4819147 177 40
18:01:12 4/16/2009 4 16 2009 18 641 525010 4819157 72 40
10:00:54 5/4/2011 5 4 2011 10 654 521780 4819146 178 40
6:00:53 4/14/2012 4 14 2012 6 673 524552 4819155 73 40
22:00:26 11/24/2010 11 24 2010 22 639 525387 4819159 71 40
22:00:53 12/8/2010 12 8 2010 22 639 526092 4819161 69 40
16:00:42 4/5/2013 4 5 2013 16 663 524265 4819155 122 39
18:00:54 4/19/2008 4 19 2008 18 632 521142 4819144 180 40
18:00:47 1/29/2010 1 29 2010 18 638 521145 4819144 180 40
18:00:41 2/25/2014 2 25 2014 18 908 525951 4819161 70 40
20:00:42 1/6/2012 1 6 2012 20 663 523886 4819153 176 40
16:00:53 1/8/2014 1 8 2014 16 679 523563 4819152 175 40
18:00:56 3/21/2008 3 21 2008 18 632 522420 4819148 173 40
14:00:19 2/16/2011 2 16 2011 14 801 525417 4819159 71 40
10:01:11 3/11/2010 3 11 2010 10 642 526394 4819163 69 40
0:00:18 1/10/2010 1 10 2010 0 647 520912 4819144 180 40
12:00:54 12/25/2012 12 25 2012 12 675 523873 4819154 176 40
6:00:48 3/27/2013 3 27 2013 6 671 521836 4819147 178 40
2:00:43 1/14/2013 1 14 2013 2 663 521423 4819145 179 40
12:00:42 4/29/2011 4 29 2011 12 655 521941 4819147 178 40
0:00:32 1/14/2013 1 14 2013 0 663 521424 4819145 179 40
12:00:48 4/24/2013 4 24 2013 12 671 522039 4819147 177 40
6:00:55 3/20/2009 3 20 2009 6 646 522901 4819150 174 40
12:00:56 2/14/2013 2 14 2013 12 679 525212 4819159 71 40
18:00:55 12/8/2010 12 8 2010 18 639 526124 4819162 69 40
18:00:53 3/31/2010 3 31 2010 18 650 521886 4819147 178 40
8:00:48 1/14/2013 1 14 2013 8 663 521426 4819146 179 40
0:00:14 3/4/2010 3 4 2010 0 638 525076 4819159 72 40
12:00:30 2/16/2014 2 16 2014 12 907 525163 4819159 72 40
16:01:11 12/20/2009 12 20 2009 16 643 523931 4819155 176 40
4:00:50 11/25/2010 11 25 2010 4 640 525288 4819160 71 40
8:00:54 11/21/2010 11 21 2010 8 647 525198 4819159 72 40
18:00:43 1/8/2014 1 8 2014 18 907 522283 4819149 177 40
4:00:27 1/21/2013 1 21 2013 4 679 522224 4819149 177 40
18:00:53 12/22/2012 12 22 2012 18 670 521936 4819148 178 40
8:00:42 1/5/2009 1 5 2009 8 632 521332 4819146 179 40
0:00:48 12/31/2008 12 31 2008 0 637 522462 4819150 173 40
6:00:46 1/8/2011 1 8 2011 6 801 523687 4819154 176 40
14:00:26 3/23/2008 3 23 2008 14 637 523291 4819153 175 40
18:00:49 3/21/2011 3 21 2011 18 662 524541 4819158 73 40
14:00:43 3/28/2008 3 28 2008 14 634 523758 4819155 176 40
8:00:53 1/20/2013 1 20 2013 8 679 521092 4819146 180 40
16:00:44 3/29/2009 3 29 2009 16 644 523564 4819155 175 40
14:00:54 4/23/2013 4 23 2013 14 679 521813 4819149 178 40
22:01:24 4/8/2014 4 8 2014 22 908 526031 4819164 69 40
6:00:42 12/4/2008 12 4 2008 6 633 524040 4819156 122 39
16:00:23 3/26/2011 3 26 2011 16 655 525397 4819161 71 40
16:00:44 1/13/2009 1 13 2009 16 633 523553 4819155 175 40
8:00:56 1/7/2012 1 7 2012 8 663 523814 4819156 176 40
10:00:41 4/8/2009 4 8 2009 10 634 521970 4819150 178 40
10:01:04 4/1/2011 4 1 2011 10 666 521857 4819149 178 40
4:00:55 4/10/2008 4 10 2008 4 637 523074 4819153 174 40
6:00:56 3/1/2010 3 1 2010 6 640 525161 4819161 72 40
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22:00:49 3/19/2009 3 19 2009 22 645 523980 4819157 176 40
16:00:48 3/2/2010 3 2 2010 16 642 523592 4819155 175 40
18:00:46 1/28/2014 1 28 2014 18 916 523818 4819156 176 40
2:00:48 1/4/2009 1 4 2009 2 637 523709 4819156 176 40
8:00:55 3/31/2010 3 31 2010 8 642 526119 4819165 69 40
14:00:39 3/17/2010 3 17 2010 14 641 522135 4819151 177 40
12:00:23 1/15/2009 1 15 2009 12 633 522808 4819153 174 40
2:01:13 1/16/2013 1 16 2013 2 671 522655 4819152 173 40
22:00:47 12/25/2013 12 25 2013 22 909 522791 4819153 173 40
4:00:54 3/21/2014 3 21 2014 4 907 522060 4819151 177 40
14:00:43 1/13/2009 1 13 2009 14 635 523690 4819156 176 40
18:00:25 4/1/2011 4 1 2011 18 801 521431 4819149 179 40
2:00:36 1/8/2014 1 8 2014 2 908 522778 4819153 173 40
18:01:12 1/27/2010 1 27 2010 18 640 521818 4819150 178 40
0:00:53 1/30/2010 1 30 2010 0 638 521146 4819148 180 40
22:00:54 2/11/2013 2 11 2013 22 665 521406 4819149 179 40
18:00:20 1/4/2009 1 4 2009 18 632 521319 4819149 179 40
10:00:53 2/4/2014 2 4 2014 10 908 523338 4819155 175 40
20:00:42 2/11/2013 2 11 2013 20 665 521460 4819149 179 40
16:00:53 1/30/2011 1 30 2011 16 642 523726 4819157 176 40
10:01:08 2/12/2013 2 12 2013 10 680 524204 4819159 122 39
8:00:26 1/4/2009 1 4 2009 8 637 523712 4819157 176 40
12:00:41 3/30/2011 3 30 2011 12 660 523606 4819157 175 40
16:00:42 3/21/2011 3 21 2011 16 659 524005 4819158 176 40
8:00:44 12/16/2008 12 16 2008 8 637 523925 4819158 176 40
8:00:54 1/29/2010 1 29 2010 8 638 521346 4819149 179 40
10:00:55 4/2/2012 4 2 2012 10 673 524115 4819159 122 39
18:00:45 3/29/2014 3 29 2014 18 918 525230 4819163 71 40
20:00:50 3/31/2014 3 31 2014 20 913 522018 4819151 177 40
14:00:38 2/14/2013 2 14 2013 14 675 525162 4819163 72 40
18:00:34 1/14/2014 1 14 2014 18 907 523737 4819157 176 40
6:00:44 1/4/2009 1 4 2009 6 637 523709 4819157 176 40
16:00:55 4/14/2011 4 14 2011 16 650 525644 4819165 70 40
16:00:56 3/19/2010 3 19 2010 16 646 521785 4819151 178 40
16:00:22 1/1/2013 1 1 2013 16 677 521872 4819151 178 40
2:00:48 11/25/2009 11 25 2009 2 642 525114 4819163 72 40
12:00:56 4/10/2013 4 10 2013 12 677 522087 4819152 177 40
16:00:42 4/22/2009 4 22 2009 16 634 523687 4819157 176 40
16:00:54 3/4/2010 3 4 2010 16 644 525651 4819165 70 40
12:00:49 4/8/2009 4 8 2009 12 634 522167 4819152 177 40
18:01:17 4/7/2012 4 7 2012 18 672 525173 4819163 72 40
16:00:41 3/29/2012 3 29 2012 16 678 525818 4819166 70 40
12:00:47 12/30/2010 12 30 2010 12 639 524723 4819162 73 40
16:00:41 1/14/2009 1 14 2009 16 635 522813 4819155 174 40
4:00:21 1/14/2013 1 14 2013 4 663 521418 4819150 179 40
18:00:43 3/30/2008 3 30 2008 18 635 522581 4819154 173 40
2:00:35 2/1/2014 2 1 2014 2 917 521193 4819150 179 40
8:00:51 3/4/2013 3 4 2013 8 663 523845 4819159 176 40
16:00:54 3/22/2009 3 22 2009 16 640 525240 4819164 71 40
16:01:23 2/27/2014 2 27 2014 16 917 522789 4819155 173 40
8:00:53 12/27/2013 12 27 2013 8 908 522873 4819155 174 40
4:00:48 3/20/2013 3 20 2013 4 671 525121 4819164 72 40
0:00:39 12/21/2009 12 21 2009 0 644 525402 4819165 71 40
22:00:25 2/19/2013 2 19 2013 22 666 522623 4819155 173 40
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4:00:15 3/25/2011 3 25 2011 4 662 523009 4819156 174 40
16:00:47 2/3/2014 2 3 2014 16 909 522214 4819154 177 40
18:00:53 3/23/2008 3 23 2008 18 636 522802 4819156 173 40
16:00:37 3/29/2008 3 29 2008 16 634 523670 4819159 176 40
14:00:54 2/27/2014 2 27 2014 14 909 522763 4819156 173 40
18:00:41 3/23/2008 3 23 2008 18 635 522387 4819155 177 40
0:00:53 2/28/2012 2 28 2012 0 663 522580 4819155 173 40
2:00:41 3/21/2009 3 21 2009 2 634 521795 4819153 178 40
0:00:35 12/26/2013 12 26 2013 0 917 521417 4819152 179 40
8:00:29 12/7/2011 12 7 2011 8 659 523833 4819160 176 40
14:00:21 2/10/2010 2 10 2010 14 633 523667 4819159 176 40
18:00:41 12/6/2010 12 6 2010 18 654 523672 4819159 176 40
14:00:54 2/5/2011 2 5 2011 14 657 525186 4819165 72 40
2:00:54 3/20/2013 3 20 2013 2 671 525118 4819165 72 40
14:00:56 4/9/2011 4 9 2011 14 650 522224 4819155 177 40
0:00:53 4/11/2008 4 11 2008 0 637 522795 4819157 173 40
22:00:15 4/10/2008 4 10 2008 22 637 522798 4819157 173 40
12:00:30 4/22/2008 4 22 2008 12 633 524161 4819162 122 39
18:00:53 2/28/2013 2 28 2013 18 665 522821 4819157 174 40
0:00:53 3/19/2011 3 19 2011 0 669 522476 4819156 173 40
16:00:56 3/13/2014 3 13 2014 16 914 521621 4819153 178 40
6:00:55 12/22/2009 12 22 2009 6 644 525426 4819167 71 40
18:00:56 1/3/2013 1 3 2013 18 663 523407 4819159 175 40
8:00:53 1/29/2010 1 29 2010 8 643 522794 4819157 173 40
10:00:56 3/28/2012 3 28 2012 10 675 522235 4819156 177 40
4:00:42 12/22/2009 12 22 2009 4 644 525438 4819167 71 40
8:00:48 1/3/2010 1 3 2010 8 638 523942 4819161 176 40
0:00:48 3/9/2014 3 9 2014 0 908 524284 4819163 122 39
20:00:54 12/26/2013 12 26 2013 20 911 522820 4819158 174 40
12:00:53 2/4/2013 2 4 2013 12 680 525204 4819166 72 40
8:00:53 4/26/2013 4 26 2013 8 677 521793 4819154 178 40
0:00:26 3/21/2011 3 21 2011 0 654 524141 4819162 122 39
16:00:47 1/25/2014 1 25 2014 16 908 522885 4819158 174 40
12:00:56 12/30/2012 12 30 2012 12 665 522824 4819158 174 40
0:00:50 12/26/2013 12 26 2013 0 909 522790 4819158 173 40
14:00:53 3/19/2013 3 19 2013 14 658 522062 4819155 177 40
12:00:47 2/27/2010 2 27 2010 12 638 525573 4819168 71 40
16:00:54 3/19/2010 3 19 2010 16 641 521548 4819154 179 40
14:00:25 3/19/2011 3 19 2011 14 668 523127 4819159 174 40
6:00:41 11/21/2010 11 21 2010 6 643 525189 4819167 72 40
20:01:22 3/21/2014 3 21 2014 20 917 525389 4819167 71 40
4:00:47 3/1/2010 3 1 2010 4 640 525158 4819167 72 40
18:00:44 11/23/2011 11 23 2011 18 662 521424 4819154 179 40
0:00:54 4/6/2009 4 6 2009 0 637 525790 4819169 70 40
8:00:53 12/6/2010 12 6 2010 8 639 526527 4819172 68 40
14:00:48 3/29/2009 3 29 2009 14 644 523545 4819161 175 40
20:00:44 12/25/2013 12 25 2013 20 909 522796 4819159 173 40
10:00:59 12/13/2010 12 13 2010 10 638 521483 4819154 179 40
16:00:33 2/12/2011 2 12 2011 16 639 525363 4819168 71 40
16:00:44 3/12/2009 3 12 2009 16 633 521426 4819155 179 40
8:00:56 1/28/2010 1 28 2010 8 638 521345 4819155 179 40
2:00:54 12/12/2012 12 12 2012 2 675 525231 4819168 71 40
10:00:23 2/4/2010 2 4 2010 10 638 522610 4819159 173 40
16:00:25 4/1/2011 4 1 2011 16 801 521446 4819155 179 40
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22:01:24 12/26/2013 12 26 2013 22 679 522820 4819160 174 40
12:00:33 1/13/2009 1 13 2009 12 635 523725 4819163 176 40
22:00:48 1/6/2012 1 6 2012 22 658 523979 4819164 176 40
18:00:36 4/15/2011 4 15 2011 18 668 524492 4819166 73 40
2:00:53 3/25/2011 3 25 2011 2 662 522996 4819161 174 40
16:00:53 4/10/2008 4 10 2008 16 637 523926 4819164 176 40
2:01:09 1/20/2013 1 20 2013 2 679 520917 4819154 180 40
4:01:11 4/11/2008 4 11 2008 4 637 522799 4819160 173 40
14:00:45 1/15/2011 1 15 2011 14 638 523568 4819163 175 40
16:00:43 2/4/2011 2 4 2011 16 638 525118 4819168 72 40
4:00:54 12/22/2010 12 22 2010 4 638 521393 4819156 179 40
0:00:34 2/12/2013 2 12 2013 0 665 521404 4819156 179 40
0:00:41 1/15/2014 1 15 2014 0 916 522681 4819160 173 40
0:00:54 2/20/2013 2 20 2013 0 666 522622 4819160 173 40
18:00:52 12/26/2012 12 26 2012 18 670 521849 4819157 178 40
18:01:27 4/25/2011 4 25 2011 18 668 525539 4819171 71 40
16:00:59 1/16/2014 1 16 2014 16 907 523499 4819163 175 40
22:00:47 2/27/2012 2 27 2012 22 663 522570 4819160 173 40
16:00:54 4/8/2010 4 8 2010 16 639 525562 4819171 71 40
20:00:54 1/7/2014 1 7 2014 20 909 525061 4819169 72 40
0:00:27 12/27/2013 12 27 2013 0 679 522802 4819161 173 40
4:00:48 3/24/2008 3 24 2008 4 636 523619 4819164 176 40
4:00:12 1/4/2009 1 4 2009 4 637 523725 4819164 176 40
6:00:56 2/12/2012 2 12 2012 6 665 525968 4819173 70 40
18:00:31 3/23/2011 3 23 2011 18 650 523479 4819164 175 40
22:00:43 3/2/2013 3 2 2013 22 665 522633 4819161 173 40
22:00:47 2/19/2014 2 19 2014 22 907 523710 4819164 176 40
12:00:24 3/4/2010 3 4 2010 12 646 521872 4819158 178 40
8:00:57 3/24/2009 3 24 2009 8 647 522821 4819162 174 40
16:00:48 12/30/2013 12 30 2013 16 909 523825 4819165 176 40
8:00:53 12/12/2009 12 12 2009 8 644 523901 4819166 176 40
18:00:34 12/28/2009 12 28 2009 18 640 521763 4819158 178 40
10:00:24 4/1/2011 4 1 2011 10 801 521828 4819159 178 40
14:00:24 3/5/2011 3 5 2011 14 801 526175 4819174 69 40
18:00:35 4/2/2011 4 2 2011 18 666 524192 4819167 122 39
8:00:42 2/16/2011 2 16 2011 8 646 523968 4819166 176 40
22:00:55 3/8/2014 3 8 2014 22 917 524376 4819168 122 39
6:00:47 12/27/2013 12 27 2013 6 679 522801 4819162 173 40
16:00:44 4/14/2011 4 14 2011 16 655 525380 4819171 71 40
2:00:26 4/11/2008 4 11 2008 2 637 522798 4819162 173 40
8:01:04 4/27/2013 4 27 2013 8 677 521912 4819159 178 40
14:00:53 1/13/2013 1 13 2013 14 679 522790 4819162 173 40
2:02:29 1/5/2010 1 5 2010 2 633 522237 4819161 177 40
20:00:42 4/15/2012 4 15 2012 20 665 524270 4819168 122 39
10:00:53 4/7/2012 4 7 2012 10 679 525795 4819173 70 40
10:00:56 5/2/2009 5 2 2009 10 640 521843 4819159 178 40
12:00:37 11/26/2010 11 26 2010 12 638 523422 4819165 175 40
0:00:48 1/18/2013 1 18 2013 0 677 521306 4819158 179 40
22:00:42 1/14/2014 1 14 2014 22 916 522801 4819163 173 40
4:00:24 3/9/2014 3 9 2014 4 918 524545 4819169 73 40
12:00:41 4/26/2011 4 26 2011 12 666 525946 4819174 70 40
4:00:41 3/25/2014 3 25 2014 4 913 526558 4819177 68 40
2:00:29 4/16/2012 4 16 2012 2 666 524387 4819168 122 39
14:00:54 2/27/2013 2 27 2013 14 665 521429 4819158 179 40
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2:00:53 12/27/2013 12 27 2013 2 679 522807 4819163 174 40
18:00:48 3/28/2012 3 28 2012 18 676 525180 4819172 72 40
10:01:18 2/5/2011 2 5 2011 10 657 525372 4819172 71 40
6:00:55 2/27/2010 2 27 2010 6 644 525197 4819172 72 40
2:00:48 3/9/2014 3 9 2014 2 908 524287 4819168 122 39
18:00:48 4/10/2008 4 10 2008 18 631 522811 4819163 174 40
0:00:52 4/9/2012 4 9 2012 0 675 525051 4819171 72 40
12:00:48 4/1/2011 4 1 2011 12 655 521555 4819159 179 40
10:00:42 4/1/2011 4 1 2011 10 655 521561 4819159 179 40
6:00:56 2/28/2010 2 28 2010 6 644 525171 4819172 72 40
2:00:08 1/30/2010 1 30 2010 2 633 522686 4819163 173 40
18:00:54 3/12/2010 3 12 2010 18 642 521488 4819159 179 40
14:00:47 2/27/2013 2 27 2013 14 658 521418 4819159 179 40
16:00:53 4/15/2010 4 15 2010 16 646 521695 4819160 178 40
20:00:53 1/14/2014 1 14 2014 20 916 522802 4819164 173 40
18:00:56 4/10/2008 4 10 2008 18 637 522831 4819164 174 40
10:00:41 1/14/2009 1 14 2009 10 632 522568 4819163 173 40
8:00:53 1/21/2013 1 21 2013 8 679 522227 4819162 177 40
16:00:53 3/29/2012 3 29 2012 16 676 525715 4819175 70 40
16:00:48 12/4/2010 12 4 2010 16 647 521191 4819159 180 40
16:00:29 1/18/2014 1 18 2014 16 907 523355 4819166 175 40
14:00:23 2/27/2010 2 27 2010 14 639 525539 4819174 71 40
6:00:53 2/20/2013 2 20 2013 6 666 522610 4819164 173 40
22:01:14 4/15/2010 4 15 2010 22 646 521249 4819160 179 40
2:00:23 3/24/2013 3 24 2013 2 658 524977 4819172 72 40
4:00:42 1/16/2013 1 16 2013 4 671 522650 4819164 173 40
12:00:48 1/14/2009 1 14 2009 12 632 522569 4819164 173 40
2:00:53 2/20/2013 2 20 2013 2 666 522617 4819164 173 40
16:00:50 3/8/2011 3 8 2011 16 650 522739 4819165 173 40
0:00:54 1/6/2014 1 6 2014 0 909 523637 4819168 176 40
18:00:43 3/17/2014 3 17 2014 18 917 523547 4819168 175 40
12:00:57 2/14/2013 2 14 2013 12 675 525160 4819174 72 40
18:00:54 1/3/2009 1 3 2009 18 633 523695 4819168 176 40
16:01:12 3/19/2011 3 19 2011 16 662 524023 4819170 122 39
8:00:55 2/6/2011 2 6 2011 8 639 525367 4819175 71 40
20:00:30 2/19/2014 2 19 2014 20 907 523715 4819169 176 40
18:00:48 12/26/2012 12 26 2012 18 671 521557 4819161 179 40
18:00:57 3/22/2009 3 22 2009 18 646 524247 4819171 122 39
22:00:56 4/12/2014 4 12 2014 22 909 525147 4819174 72 40
6:00:23 4/14/2012 4 14 2012 6 666 525269 4819175 71 40
6:01:45 1/28/2010 1 28 2010 6 638 521338 4819161 179 40
8:00:42 4/17/2009 4 17 2009 8 644 524534 4819172 73 40
0:00:30 4/13/2014 4 13 2014 0 909 525142 4819174 72 40
16:00:53 3/11/2012 3 11 2012 16 666 523763 4819169 176 40
22:01:12 1/29/2010 1 29 2010 22 638 521147 4819161 180 40
6:00:53 2/16/2011 2 16 2011 6 646 523958 4819170 176 40
18:01:07 1/17/2014 1 17 2014 18 916 523435 4819168 175 40
4:00:41 1/20/2013 1 20 2013 4 679 520913 4819160 180 40
4:00:36 12/27/2013 12 27 2013 4 679 522808 4819166 174 40
16:00:48 3/31/2010 3 31 2010 16 640 525342 4819175 71 40
14:00:35 4/17/2011 4 17 2011 14 647 521741 4819163 178 40
6:00:54 3/25/2011 3 25 2011 6 662 522998 4819167 174 40
18:00:54 1/27/2009 1 27 2009 18 633 523577 4819169 175 40
18:00:47 12/26/2012 12 26 2012 18 670 521851 4819163 178 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:47 12/26/2012 12 26 2012 8 658 522012 4819164 177 40
8:01:17 3/6/2013 3 6 2013 8 679 522357 4819165 177 40
20:00:53 3/2/2013 3 2 2013 20 665 522637 4819166 173 40
18:00:42 3/23/2010 3 23 2010 18 801 521946 4819164 178 40
8:00:53 12/22/2010 12 22 2010 8 638 521395 4819162 179 40
6:01:15 1/21/2013 1 21 2013 6 679 522220 4819165 177 40
18:00:21 4/8/2012 4 8 2012 18 670 524097 4819171 122 39
2:00:53 12/13/2010 12 13 2010 2 638 521424 4819162 179 40
10:00:56 2/27/2010 2 27 2010 10 646 525587 4819177 71 40
2:00:47 12/17/2008 12 17 2008 2 637 525585 4819177 71 40
10:00:35 1/16/2013 1 16 2013 10 663 523408 4819169 175 40
18:00:42 3/30/2012 3 30 2012 18 670 525413 4819176 71 40
8:00:36 2/6/2011 2 6 2011 8 638 525229 4819176 71 40
0:00:41 3/3/2013 3 3 2013 0 665 522637 4819167 173 40
8:00:42 1/16/2013 1 16 2013 8 671 522648 4819167 173 40
18:00:51 3/23/2012 3 23 2012 18 671 523070 4819168 174 40
10:00:47 12/30/2012 12 30 2012 10 665 522823 4819167 174 40
14:00:42 2/23/2011 2 23 2011 14 642 522683 4819167 173 40
18:00:46 1/20/2013 1 20 2013 18 677 521406 4819163 179 40
16:01:05 12/7/2010 12 7 2010 16 647 522863 4819168 174 40
16:00:50 3/30/2008 3 30 2008 16 637 522624 4819167 173 40
18:00:47 3/22/2009 3 22 2009 18 637 525446 4819177 71 40
12:00:41 1/14/2014 1 14 2014 12 909 523630 4819170 176 40
22:00:54 1/4/2010 1 4 2010 22 633 522655 4819167 173 40
8:00:48 12/13/2010 12 13 2010 8 638 521410 4819163 179 40
2:00:53 12/27/2012 12 27 2012 2 670 521868 4819165 178 40
6:00:53 12/26/2012 12 26 2012 6 658 522015 4819165 177 40
6:00:49 1/16/2013 1 16 2013 6 671 522648 4819167 173 40
0:00:54 3/24/2011 3 24 2011 0 668 523069 4819169 174 40
8:00:48 3/21/2013 3 21 2013 8 671 526337 4819181 69 40
22:00:38 3/19/2010 3 19 2010 22 655 523886 4819172 176 40
10:00:53 4/17/2011 4 17 2011 10 666 525411 4819177 71 40
4:00:37 2/27/2010 2 27 2010 4 644 525193 4819177 72 40
16:01:26 1/13/2013 1 13 2013 16 679 522762 4819168 173 40
4:00:54 4/13/2011 4 13 2011 4 669 521602 4819164 178 40
14:00:25 4/1/2011 4 1 2011 14 801 521797 4819165 178 40
10:00:20 4/11/2009 4 11 2009 10 645 526180 4819181 69 40
10:00:49 1/30/2014 1 30 2014 10 908 523227 4819170 175 40
16:00:55 4/8/2009 4 8 2009 16 647 521744 4819165 178 40
18:00:26 12/6/2010 12 6 2010 18 654 523626 4819172 176 40
22:00:56 12/27/2013 12 27 2013 22 908 522632 4819168 173 40
4:00:48 2/27/2010 2 27 2010 4 646 525171 4819177 72 40
18:00:56 3/19/2009 3 19 2009 18 639 522482 4819168 173 40
0:00:27 11/28/2010 11 28 2010 0 647 525358 4819178 71 40
6:00:54 2/27/2010 2 27 2010 6 646 525169 4819177 72 40
0:00:44 4/6/2009 4 6 2009 0 648 525324 4819178 71 40
18:00:35 3/19/2009 3 19 2009 18 633 522943 4819169 174 40
8:00:25 5/1/2011 5 1 2011 8 654 521799 4819166 178 40
14:00:11 3/26/2010 3 26 2010 14 651 525809 4819180 70 40
8:00:48 12/4/2010 12 4 2010 8 642 526789 4819184 68 40
18:00:57 2/18/2013 2 18 2013 18 663 522786 4819169 173 40
2:00:58 3/1/2010 3 1 2010 2 640 525053 4819177 72 40
20:00:39 3/8/2014 3 8 2014 20 917 524388 4819175 122 39
10:00:47 3/3/2010 3 3 2010 10 644 525362 4819178 71 40
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16:00:41 3/28/2008 3 28 2008 16 634 523764 4819173 176 40
22:00:47 3/20/2010 3 20 2010 22 651 525671 4819180 70 40
16:00:47 4/2/2011 4 2 2011 16 667 525167 4819178 72 40
18:00:42 4/10/2011 4 10 2011 18 661 521810 4819166 178 40
10:00:30 1/14/2014 1 14 2014 10 907 523586 4819172 175 40
6:00:57 4/18/2009 4 18 2009 6 640 526748 4819184 68 40
0:00:21 1/3/2014 1 3 2014 0 671 521166 4819164 180 40
16:00:20 4/4/2008 4 4 2008 16 635 522934 4819170 174 40
10:00:56 4/26/2013 4 26 2013 10 677 521855 4819166 178 40
22:00:17 4/9/2008 4 9 2008 22 637 523080 4819171 174 40
16:00:56 1/14/2011 1 14 2011 16 657 521839 4819167 178 40
6:01:12 1/20/2013 1 20 2013 6 679 520905 4819164 180 40
22:00:50 12/26/2012 12 26 2012 22 670 521846 4819167 178 40
16:00:42 1/14/2013 1 14 2013 16 663 522619 4819169 173 40
6:00:54 12/22/2010 12 22 2010 6 638 521391 4819165 179 40
14:01:46 3/19/2010 3 19 2010 14 646 521770 4819167 178 40
12:00:48 4/11/2009 4 11 2009 12 644 525609 4819180 71 40
12:01:11 4/17/2011 4 17 2011 12 647 521741 4819167 178 40
22:00:43 1/15/2013 1 15 2013 22 671 522659 4819170 173 40
0:00:55 3/25/2014 3 25 2014 0 913 526459 4819184 68 40
10:00:25 3/26/2010 3 26 2010 10 655 524356 4819176 122 39
16:00:53 12/30/2012 12 30 2012 16 665 522815 4819170 174 40
20:00:47 12/26/2013 12 26 2013 20 679 522821 4819170 174 40
0:01:13 4/5/2010 4 5 2010 0 746 525519 4819180 71 40
16:00:55 2/23/2011 2 23 2011 16 653 522448 4819169 173 40
22:00:27 4/5/2008 4 5 2008 22 634 522791 4819170 173 40
0:00:24 12/27/2012 12 27 2012 0 670 521864 4819167 178 40
18:00:55 12/27/2013 12 27 2013 18 908 522274 4819169 177 40
18:00:54 4/18/2009 4 18 2009 18 640 526665 4819185 68 40
16:00:54 3/23/2010 3 23 2010 16 801 521967 4819168 178 40
4:00:53 2/20/2013 2 20 2013 4 666 522622 4819170 173 40
22:00:47 12/12/2010 12 12 2010 22 638 521355 4819166 179 40
20:00:53 3/23/2014 3 23 2014 20 908 522660 4819170 173 40
8:00:54 1/8/2010 1 8 2010 8 633 521138 4819165 180 40
16:00:47 3/30/2011 3 30 2011 16 661 523457 4819173 175 40
16:00:39 2/27/2014 2 27 2014 16 916 522799 4819171 173 40
14:00:21 1/30/2011 1 30 2011 14 642 523740 4819174 176 40
12:00:56 2/5/2011 2 5 2011 12 657 525347 4819180 71 40
18:00:48 3/12/2009 3 12 2009 18 633 521407 4819166 179 40
22:00:23 3/21/2009 3 21 2009 22 647 525002 4819179 72 40
10:00:56 2/5/2013 2 5 2013 10 680 524529 4819177 73 40
18:00:42 3/21/2011 3 21 2011 18 654 524357 4819177 122 39
0:01:00 1/20/2014 1 20 2014 0 907 522579 4819170 173 40
16:00:54 4/6/2009 4 6 2009 16 647 521478 4819167 179 40
6:00:36 12/12/2008 12 12 2008 6 634 523941 4819175 176 40
6:00:53 12/13/2010 12 13 2010 6 642 522494 4819170 173 40
16:00:41 4/24/2013 4 24 2013 16 671 522020 4819169 177 40
2:00:53 4/13/2011 4 13 2011 2 669 521602 4819167 178 40
22:00:53 4/24/2011 4 24 2011 22 666 525065 4819179 72 40
14:00:54 2/17/2014 2 17 2014 14 908 523537 4819174 175 40
16:00:56 2/19/2013 2 19 2013 16 666 523809 4819175 176 40
18:00:46 4/13/2012 4 13 2012 18 666 526101 4819183 69 40
22:00:17 12/26/2012 12 26 2012 22 679 522793 4819171 173 40
14:00:33 3/20/2008 3 20 2008 14 633 522597 4819171 173 40
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0:00:49 12/22/2010 12 22 2010 0 638 521394 4819167 179 40
4:00:54 12/13/2010 12 13 2010 4 642 522493 4819171 173 40
14:00:54 3/21/2012 3 21 2012 14 666 523157 4819173 174 40
8:00:42 4/22/2011 4 22 2011 8 666 526417 4819185 68 40
4:00:47 1/16/2011 1 16 2011 4 638 523774 4819175 176 40
22:00:30 1/19/2014 1 19 2014 22 907 522584 4819171 173 40
10:00:54 2/27/2010 2 27 2010 10 647 525519 4819182 71 40
4:00:44 12/8/2010 12 8 2010 4 642 525652 4819182 70 40
14:00:27 3/14/2010 3 14 2010 14 640 521681 4819168 178 40
22:00:41 4/2/2012 4 2 2012 22 678 526157 4819184 69 40
2:00:55 11/25/2010 11 25 2010 2 801 525391 4819181 71 40
0:00:48 1/30/2010 1 30 2010 0 633 522653 4819172 173 40
0:00:48 3/21/2011 3 21 2011 0 666 522707 4819172 173 40
2:00:33 1/6/2014 1 6 2014 2 909 523634 4819175 176 40
16:00:48 3/27/2011 3 27 2011 16 661 524962 4819180 72 40
18:00:53 4/6/2012 4 6 2012 18 679 526026 4819184 69 40
16:00:44 3/17/2014 3 17 2014 16 917 523547 4819175 175 40
18:00:48 12/7/2010 12 7 2010 18 638 522793 4819172 173 40
6:00:56 4/2/2011 4 2 2011 6 669 522188 4819170 177 40
18:00:23 3/23/2009 3 23 2009 18 638 521522 4819168 179 40
2:00:28 3/20/2009 3 20 2009 2 634 522799 4819173 173 40
2:00:54 12/26/2011 12 26 2011 2 650 526499 4819186 68 40
6:00:42 12/13/2010 12 13 2010 6 638 521415 4819168 179 40
8:00:47 2/26/2013 2 26 2013 8 679 523000 4819173 174 40
10:00:12 3/1/2009 3 1 2009 10 637 525540 4819183 71 40
16:00:47 3/21/2012 3 21 2012 16 666 523162 4819174 174 40
0:00:45 12/10/2008 12 10 2008 0 634 526327 4819186 69 40
12:00:54 12/30/2010 12 30 2010 12 642 524573 4819179 73 40
8:00:53 1/30/2010 1 30 2010 8 633 522656 4819172 173 40
2:00:54 1/15/2014 1 15 2014 2 916 522676 4819173 173 40
10:00:24 2/1/2011 2 1 2011 10 650 524348 4819178 122 39
16:00:47 3/18/2013 3 18 2013 16 663 523106 4819174 174 40
8:00:54 3/21/2008 3 21 2008 8 637 522988 4819174 174 40
12:00:53 1/20/2013 1 20 2013 12 671 523587 4819176 175 40
4:00:49 1/30/2010 1 30 2010 4 633 522655 4819173 173 40
18:00:43 12/30/2008 12 30 2008 18 637 522655 4819173 173 40
14:00:43 2/27/2011 2 27 2011 14 642 522426 4819172 173 40
12:00:22 1/15/2013 1 15 2013 12 663 523303 4819175 175 40
18:00:54 4/15/2011 4 15 2011 18 650 524513 4819180 73 40
22:00:54 1/2/2014 1 2 2014 22 908 522998 4819174 174 40
18:01:11 4/5/2014 4 5 2014 18 916 526000 4819185 70 40
16:00:56 4/13/2012 4 13 2012 16 670 526345 4819187 69 40
12:00:44 1/31/2011 1 31 2011 12 638 522622 4819173 173 40
16:00:48 4/15/2009 4 15 2009 16 644 523304 4819176 175 40
14:00:54 4/24/2013 4 24 2013 14 671 522044 4819171 177 40
6:00:46 1/30/2010 1 30 2010 6 633 522654 4819173 173 40
16:00:48 3/19/2011 3 19 2011 16 660 522988 4819175 174 40
16:00:47 1/14/2011 1 14 2011 16 654 521847 4819171 178 40
4:00:48 3/19/2011 3 19 2011 4 666 522677 4819174 173 40
18:00:53 4/4/2008 4 4 2008 18 635 522934 4819174 174 40
16:00:48 4/3/2010 4 3 2010 16 642 524513 4819180 73 40
18:01:06 3/30/2008 3 30 2008 18 635 522382 4819173 177 40
16:00:47 4/6/2009 4 6 2009 16 646 521627 4819170 178 40
10:00:15 2/27/2010 2 27 2010 10 638 525586 4819184 71 40
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14:00:25 2/27/2010 2 27 2010 14 646 525702 4819185 70 40
2:00:53 3/28/2012 3 28 2012 2 678 525795 4819185 70 40
0:00:46 1/16/2013 1 16 2013 0 671 522662 4819174 173 40
18:00:48 4/16/2011 4 16 2011 18 662 525573 4819184 71 40
8:01:12 12/20/2009 12 20 2009 8 644 524031 4819179 122 39
4:00:49 1/8/2010 1 8 2010 4 633 521130 4819169 180 40
16:01:14 3/4/2010 3 4 2010 16 647 526378 4819188 69 40
20:00:50 11/21/2013 11 21 2013 20 907 525698 4819185 70 40
18:00:53 2/14/2013 2 14 2013 18 679 522766 4819175 173 40
14:00:23 12/30/2012 12 30 2012 14 665 522814 4819175 174 40
14:00:30 1/20/2013 1 20 2013 14 671 523588 4819178 175 40
10:00:52 1/20/2013 1 20 2013 10 671 523506 4819177 175 40
6:00:47 3/18/2010 3 18 2010 6 641 521224 4819170 179 40
2:00:47 12/17/2008 12 17 2008 2 634 525388 4819184 71 40
22:00:47 3/20/2011 3 20 2011 22 666 522704 4819175 173 40
8:00:53 4/23/2009 4 23 2009 8 644 525830 4819186 70 40
8:00:23 3/25/2008 3 25 2008 8 632 523791 4819179 176 40
8:00:54 2/28/2010 2 28 2010 8 639 525431 4819185 71 40
18:02:46 11/28/2010 11 28 2010 18 801 521589 4819171 179 40
12:00:51 3/21/2014 3 21 2014 12 679 522134 4819173 177 40
14:00:41 1/31/2011 1 31 2011 14 638 522632 4819175 173 40
16:01:11 3/22/2008 3 22 2008 16 637 523525 4819178 175 40
16:00:44 2/8/2013 2 8 2013 16 680 523310 4819177 175 40
14:00:06 3/22/2008 3 22 2008 14 636 523563 4819178 175 40
4:00:50 3/20/2009 3 20 2009 4 634 522802 4819176 173 40
18:00:24 4/12/2012 4 12 2012 18 658 525718 4819186 70 40
2:00:50 3/25/2014 3 25 2014 2 913 526560 4819189 68 40
14:00:42 3/11/2009 3 11 2009 14 638 522769 4819176 173 40
18:00:53 12/21/2010 12 21 2010 18 638 521442 4819171 179 40
10:00:44 12/26/2012 12 26 2012 10 670 521812 4819173 178 40
2:00:53 3/19/2011 3 19 2011 2 650 522495 4819175 173 40
12:00:17 2/5/2013 2 5 2013 12 663 525434 4819185 71 40
18:00:47 12/30/2012 12 30 2012 18 665 522812 4819176 174 40
12:00:23 4/1/2011 4 1 2011 12 801 521807 4819173 178 40
10:00:26 4/8/2009 4 8 2009 10 633 521971 4819173 178 40
18:00:53 4/6/2013 4 6 2013 18 671 523899 4819180 176 40
14:00:26 3/19/2008 3 19 2008 14 636 522824 4819176 174 40
8:00:41 11/30/2011 11 30 2011 8 663 522991 4819177 174 40
18:00:42 4/21/2011 4 21 2011 18 666 526292 4819189 69 40
16:00:53 4/1/2010 4 1 2010 16 646 524204 4819181 122 39
10:00:53 1/15/2013 1 15 2013 10 663 523300 4819178 175 40
2:00:26 3/24/2008 3 24 2008 2 636 523626 4819180 176 40
4:00:42 3/19/2011 3 19 2011 4 650 522476 4819176 173 40
8:00:54 3/24/2009 3 24 2009 8 639 522857 4819177 174 40
10:00:53 1/13/2009 1 13 2009 10 635 523632 4819180 176 40
18:00:27 1/4/2010 1 4 2010 18 633 522654 4819176 173 40
8:00:27 3/7/2009 3 7 2009 8 637 525397 4819186 71 40
4:00:55 3/18/2010 3 18 2010 4 641 521226 4819172 179 40
16:00:24 1/15/2009 1 15 2009 16 632 523573 4819180 175 40
16:00:55 4/8/2009 4 8 2009 16 633 521731 4819173 178 40
2:00:27 4/4/2008 4 4 2008 2 635 523022 4819178 174 40
14:00:46 12/4/2010 12 4 2010 14 647 521215 4819172 179 40
22:00:53 3/23/2014 3 23 2014 22 908 522647 4819177 173 40
2:00:58 4/12/2012 4 12 2012 2 677 521438 4819173 179 40
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12:00:54 3/17/2008 3 17 2008 12 633 524343 4819183 122 39
14:00:59 2/24/2014 2 24 2014 14 907 525396 4819187 71 40
6:00:54 1/29/2010 1 29 2010 6 643 522688 4819177 173 40
22:00:23 1/17/2013 1 17 2013 22 677 521352 4819173 179 40
2:00:50 4/25/2011 4 25 2011 2 666 525061 4819186 72 40
12:00:43 3/4/2010 3 4 2010 12 641 521810 4819174 178 40
22:00:55 1/7/2010 1 7 2010 22 640 521139 4819172 180 40
14:00:47 12/22/2009 12 22 2009 14 646 523955 4819182 176 40
0:00:47 4/25/2011 4 25 2011 0 666 525059 4819186 72 40
2:00:41 1/8/2010 1 8 2010 2 633 521131 4819172 180 40
14:00:09 1/14/2014 1 14 2014 14 909 523634 4819181 176 40
18:01:17 4/8/2012 4 8 2012 18 679 524949 4819186 72 40
10:01:00 3/13/2014 3 13 2014 10 679 521798 4819175 178 40
14:00:47 3/4/2010 3 4 2010 14 641 521807 4819175 178 40
8:00:54 2/12/2012 2 12 2012 8 665 525988 4819190 70 40
18:00:42 1/22/2014 1 22 2014 18 917 523171 4819179 174 40
0:00:54 1/8/2010 1 8 2010 0 633 521144 4819173 180 40
18:00:53 1/14/2014 1 14 2014 18 916 522819 4819179 174 40
8:00:53 2/27/2010 2 27 2010 8 643 525204 4819187 72 40
22:00:56 2/19/2011 2 19 2011 22 639 522594 4819178 173 40
14:00:44 1/18/2014 1 18 2014 14 907 523399 4819181 175 40
18:00:56 2/25/2014 2 25 2014 18 918 525552 4819189 71 40
18:00:58 3/9/2010 3 9 2010 18 642 526350 4819192 69 40
16:00:24 3/19/2011 3 19 2011 16 666 523049 4819180 174 40
8:00:53 1/15/2014 1 15 2014 8 916 522815 4819179 174 40
16:00:41 4/18/2009 4 18 2009 16 640 526978 4819194 66 40
0:00:55 12/13/2010 12 13 2010 0 638 521349 4819174 179 40
6:00:15 11/17/2010 11 17 2010 6 642 523491 4819181 175 40
2:00:47 12/22/2010 12 22 2010 2 638 521395 4819174 179 40
12:00:31 4/20/2008 4 20 2008 12 633 524988 4819187 72 40
20:00:54 1/2/2014 1 2 2014 20 908 523000 4819180 174 40
20:00:25 1/15/2013 1 15 2013 20 671 522662 4819179 173 40
14:00:43 1/15/2013 1 15 2013 14 663 523306 4819181 175 40
4:00:53 1/15/2014 1 15 2014 4 916 522756 4819180 173 40
10:00:57 12/23/2010 12 23 2010 10 638 523206 4819181 174 40
0:01:01 3/20/2010 3 20 2010 0 655 523862 4819184 176 40
16:00:53 2/4/2011 2 4 2011 16 655 522221 4819178 177 40
18:00:55 12/22/2009 12 22 2009 18 646 523956 4819184 176 40
16:00:53 12/22/2012 12 22 2012 16 670 521874 4819177 178 40
4:00:53 1/29/2010 1 29 2010 4 643 522687 4819180 173 40
0:00:53 3/24/2014 3 24 2014 0 908 522656 4819180 173 40
16:00:14 3/29/2012 3 29 2012 16 663 525154 4819189 72 40
16:00:52 3/23/2008 3 23 2008 16 634 522919 4819181 174 40
18:00:47 1/12/2011 1 12 2011 18 657 522016 4819178 177 40
2:00:20 4/7/2009 4 7 2009 2 640 525327 4819190 71 40
2:00:43 4/3/2012 4 3 2012 2 672 524905 4819188 72 40
14:00:49 4/21/2011 4 21 2011 14 655 522138 4819178 177 40
10:00:41 3/3/2010 3 3 2010 10 643 525465 4819190 71 40
18:00:43 4/14/2011 4 14 2011 18 655 525115 4819189 72 40
6:00:42 5/1/2011 5 1 2011 6 655 521815 4819178 178 40
2:00:48 3/19/2011 3 19 2011 2 662 522800 4819181 173 40
14:00:53 3/5/2014 3 5 2014 14 916 523587 4819184 175 40
18:00:48 4/3/2011 4 3 2011 18 666 525326 4819190 71 40
10:00:54 12/25/2011 12 25 2011 10 650 525822 4819192 70 40
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18:00:53 4/17/2011 4 17 2011 18 667 521641 4819178 178 40
4:00:42 1/2/2013 1 2 2013 4 677 521576 4819177 179 40
22:00:54 3/18/2011 3 18 2011 22 666 522718 4819181 173 40
14:00:54 2/21/2014 2 21 2014 14 918 523846 4819185 176 40
14:00:54 3/30/2011 3 30 2011 14 661 523456 4819184 175 40
18:00:41 2/21/2013 2 21 2013 18 666 523337 4819183 175 40
4:00:13 12/13/2010 12 13 2010 4 638 521393 4819177 179 40
4:00:42 3/19/2011 3 19 2011 4 662 522795 4819182 173 40
4:00:32 4/2/2011 4 2 2011 4 801 522080 4819179 177 40
14:00:42 4/21/2011 4 21 2011 14 665 524016 4819186 122 39
18:00:56 3/16/2011 3 16 2011 18 650 524630 4819188 73 40
12:00:43 12/4/2010 12 4 2010 12 647 521217 4819177 179 40
22:00:48 12/21/2010 12 21 2010 22 638 521439 4819177 179 40
18:00:31 3/18/2010 3 18 2010 18 640 521722 4819178 178 40
2:00:41 1/29/2010 1 29 2010 2 643 522688 4819182 173 40
18:00:42 1/7/2010 1 7 2010 18 640 521130 4819177 180 40
10:01:53 3/19/2008 3 19 2008 10 636 523808 4819186 176 40
12:00:54 4/5/2013 4 5 2013 12 671 524476 4819188 73 40
8:00:56 2/20/2013 2 20 2013 8 666 522842 4819182 174 40
4:00:54 12/17/2008 12 17 2008 4 634 525382 4819191 71 40
4:01:41 1/29/2010 1 29 2010 4 638 521348 4819178 179 40
8:00:28 3/13/2014 3 13 2014 8 909 522010 4819180 177 40
12:00:53 4/2/2008 4 2 2008 12 631 522532 4819182 173 40
20:00:56 1/17/2013 1 17 2013 20 677 521352 4819178 179 40
4:00:46 12/18/2008 12 18 2008 4 632 523892 4819186 176 40
6:00:47 4/2/2011 4 2 2011 6 801 522109 4819180 177 40
0:00:42 3/12/2014 3 12 2014 0 908 525539 4819193 71 40
22:01:04 12/18/2012 12 18 2012 22 670 523994 4819187 176 40
6:00:24 1/8/2010 1 8 2010 6 633 521119 4819177 180 40
10:00:12 3/31/2012 3 31 2012 10 673 524842 4819190 72 40
10:00:32 3/3/2010 3 3 2010 10 639 525323 4819192 71 40
10:00:23 4/20/2008 4 20 2008 10 633 524987 4819191 72 40
18:00:47 4/14/2011 4 14 2011 18 666 525737 4819194 70 40
6:00:54 1/15/2014 1 15 2014 6 916 522762 4819183 173 40
8:00:47 2/28/2010 2 28 2010 8 638 525193 4819192 72 40
16:00:47 3/29/2012 3 29 2012 16 680 525256 4819192 71 40
4:00:56 12/3/2013 12 3 2013 4 907 526125 4819196 69 40
6:00:49 12/11/2013 12 11 2013 6 911 523800 4819187 176 40
16:00:32 2/2/2014 2 2 2014 16 907 521517 4819180 179 40
18:00:43 4/16/2011 4 16 2011 18 661 521642 4819180 178 40
18:00:53 2/2/2014 2 2 2014 18 909 522411 4819183 173 40
6:01:40 11/26/2011 11 26 2011 6 665 523248 4819185 175 40
12:00:26 4/25/2013 4 25 2013 12 671 521902 4819181 178 40
16:01:00 4/9/2010 4 9 2010 16 640 525465 4819194 71 40
14:00:36 3/30/2008 3 30 2008 14 636 522468 4819183 173 40
4:00:42 12/7/2010 12 7 2010 4 639 525497 4819194 71 40
0:00:53 12/12/2012 12 12 2012 0 677 525316 4819193 71 40
12:00:54 4/29/2011 4 29 2011 12 667 525120 4819192 72 40
6:00:53 4/4/2012 4 4 2012 6 672 525919 4819196 70 40
18:00:53 12/22/2012 12 22 2012 18 665 522811 4819184 174 40
6:00:50 3/7/2009 3 7 2009 6 637 525393 4819194 71 40
18:00:43 4/11/2009 4 11 2009 18 633 524974 4819192 72 40
2:00:42 11/25/2013 11 25 2013 2 909 522207 4819183 177 40
8:01:29 3/6/2013 3 6 2013 8 663 522371 4819183 177 40
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14:00:25 4/8/2009 4 8 2009 14 643 524081 4819189 122 39
2:00:44 12/18/2013 12 18 2013 2 907 525791 4819196 70 40
14:00:42 4/23/2008 4 23 2008 14 633 522130 4819183 177 40
16:01:03 3/19/2011 3 19 2011 16 654 523161 4819186 174 40
6:00:53 1/29/2010 1 29 2010 6 638 521345 4819180 179 40
16:01:17 4/16/2009 4 16 2009 16 641 524490 4819191 73 40
6:01:20 2/21/2014 2 21 2014 6 908 523400 4819188 175 40
4:00:21 4/25/2011 4 25 2011 4 666 525080 4819194 72 40
22:00:55 1/29/2010 1 29 2010 22 633 522657 4819185 173 40
8:00:57 12/23/2009 12 23 2009 8 640 525148 4819194 72 40
20:00:46 4/1/2013 4 1 2013 20 677 525098 4819194 72 40
18:00:41 4/7/2009 4 7 2009 18 645 526329 4819199 69 40
12:00:48 4/23/2008 4 23 2008 12 633 522127 4819184 177 40
14:00:40 4/11/2009 4 11 2009 14 642 526239 4819198 69 40
22:00:48 3/18/2011 3 18 2011 22 650 522486 4819185 173 40
22:00:47 3/18/2011 3 18 2011 22 662 522809 4819186 174 40
16:00:49 4/9/2012 4 9 2012 16 675 523182 4819187 174 40
22:00:13 3/23/2013 3 23 2013 22 663 525184 4819195 72 40
22:00:48 11/30/2010 11 30 2010 22 654 524734 4819193 73 40
18:00:54 4/12/2011 4 12 2011 18 654 521216 4819181 179 40
22:00:55 1/2/2014 1 2 2014 22 671 521160 4819181 180 40
14:00:54 3/19/2011 3 19 2011 14 660 522974 4819187 174 40
14:00:53 2/1/2013 2 1 2013 14 663 523599 4819189 175 40
0:00:43 3/19/2011 3 19 2011 0 662 522808 4819187 174 40
22:00:53 1/12/2011 1 12 2011 22 657 522020 4819184 177 40
10:00:14 4/11/2012 4 11 2012 10 672 522210 4819185 177 40
10:01:17 4/9/2014 4 9 2014 10 909 526461 4819200 68 40
8:00:41 12/22/2009 12 22 2009 8 638 521685 4819183 178 40
8:00:43 12/14/2010 12 14 2010 8 642 524129 4819192 122 39
0:00:47 3/19/2011 3 19 2011 0 650 522484 4819186 173 40
16:00:47 4/14/2011 4 14 2011 16 665 525460 4819197 71 40
12:00:55 4/29/2011 4 29 2011 12 654 521660 4819183 178 40
14:00:49 3/26/2012 3 26 2012 14 675 522607 4819186 173 40
18:00:41 4/14/2011 4 14 2011 18 658 525231 4819196 71 40
8:00:42 3/15/2014 3 15 2014 8 917 525435 4819197 71 40
16:00:53 4/19/2010 4 19 2010 16 651 523555 4819190 175 40
10:00:08 3/8/2009 3 8 2009 10 637 525727 4819198 70 40
20:00:47 1/2/2014 1 2 2014 20 671 521162 4819182 180 40
18:00:42 12/26/2009 12 26 2009 18 644 525649 4819198 70 40
16:00:35 4/8/2012 4 8 2012 16 677 523624 4819191 176 40
14:00:53 4/10/2008 4 10 2008 14 637 523909 4819192 176 40
8:00:21 3/25/2008 3 25 2008 8 635 523785 4819191 176 40
18:00:24 4/17/2012 4 17 2012 18 666 524034 4819192 122 39
10:01:23 3/11/2010 3 11 2010 10 638 526259 4819201 69 40
0:00:54 1/8/2014 1 8 2014 0 908 522700 4819188 173 40
4:00:41 3/26/2013 3 26 2013 4 658 525888 4819199 70 40
18:00:54 3/20/2009 3 20 2009 18 646 521942 4819185 178 40
22:00:47 4/3/2008 4 3 2008 22 635 523035 4819189 174 40
12:01:47 2/4/2013 2 4 2013 12 675 525018 4819196 72 40
16:01:23 2/27/2014 2 27 2014 16 909 522793 4819188 173 40
18:00:42 3/28/2009 3 28 2009 18 645 523850 4819192 176 40
12:00:42 3/8/2009 3 8 2009 12 637 525714 4819199 70 40
16:00:53 3/19/2011 3 19 2011 16 669 523271 4819190 175 40
22:00:54 3/20/2009 3 20 2009 22 640 524309 4819194 122 39
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18:00:47 2/19/2014 2 19 2014 18 908 522982 4819189 174 40
18:00:53 1/7/2010 1 7 2010 18 643 521003 4819183 180 40
16:00:55 3/19/2011 3 19 2011 16 663 523040 4819190 174 40
12:00:42 2/24/2009 2 24 2009 12 637 525433 4819198 71 40
8:00:56 4/15/2012 4 15 2012 8 671 522199 4819187 177 40
12:00:56 3/1/2010 3 1 2010 12 641 522052 4819187 177 40
6:00:48 3/26/2013 3 26 2013 6 658 525884 4819200 70 40
12:01:05 2/4/2011 2 4 2011 12 642 525244 4819198 71 40
0:00:45 2/3/2011 2 3 2011 0 646 522707 4819189 173 40
8:00:54 11/25/2010 11 25 2010 8 643 524312 4819195 122 39
18:00:44 3/20/2009 3 20 2009 18 648 523777 4819193 176 40
18:00:41 12/10/2008 12 10 2008 18 633 526308 4819202 69 40
8:00:42 3/14/2009 3 14 2009 8 644 524935 4819197 72 40
16:00:53 2/18/2013 2 18 2013 16 663 523708 4819193 176 40
16:00:45 4/5/2013 4 5 2013 16 671 524478 4819196 73 40
6:01:11 12/14/2010 12 14 2010 6 642 524189 4819195 122 39
0:00:47 4/25/2011 4 25 2011 0 654 525443 4819200 71 40
14:00:27 1/16/2014 1 16 2014 14 907 523545 4819193 175 40
18:00:47 3/24/2010 3 24 2010 18 644 522418 4819189 173 40
0:00:55 1/5/2009 1 5 2009 0 632 521224 4819185 179 40
12:01:11 2/25/2013 2 25 2013 12 663 525914 4819202 70 40
22:00:42 1/7/2014 1 7 2014 22 908 522699 4819190 173 40
10:01:17 1/5/2014 1 5 2014 10 908 523400 4819193 175 40
16:01:15 1/3/2009 1 3 2009 16 632 523629 4819193 176 40
18:01:24 4/7/2012 4 7 2012 18 670 525907 4819202 70 40
6:00:54 12/14/2011 12 14 2011 6 650 525225 4819199 71 40
14:00:50 3/31/2009 3 31 2009 14 635 523539 4819193 175 40
18:00:49 3/31/2012 3 31 2012 18 678 525559 4819201 71 40
18:01:11 1/31/2014 1 31 2014 18 917 522389 4819190 177 40
18:00:54 3/18/2011 3 18 2011 18 666 522732 4819191 173 40
16:00:43 1/15/2014 1 15 2014 16 908 522616 4819190 173 40
0:01:11 12/24/2010 12 24 2010 0 639 525942 4819202 70 40
20:00:41 3/13/2014 3 13 2014 20 908 525164 4819199 72 40
22:00:46 12/18/2008 12 18 2008 22 637 522710 4819191 173 40
22:00:15 3/19/2009 3 19 2009 22 634 522834 4819191 174 40
8:00:36 3/4/2012 3 4 2012 8 666 523758 4819194 176 40
14:00:51 3/26/2012 3 26 2012 14 663 522659 4819191 173 40
20:00:21 3/13/2014 3 13 2014 20 916 525003 4819199 72 40
16:00:49 3/30/2008 3 30 2008 16 632 522606 4819191 173 40
14:00:54 4/2/2010 4 2 2010 14 655 525287 4819200 71 40
12:00:48 2/12/2011 2 12 2011 12 639 525762 4819202 70 40
6:00:21 1/11/2010 1 11 2010 6 641 520915 4819185 180 40
12:01:11 4/29/2011 4 29 2011 12 664 525205 4819200 72 40
20:00:54 4/26/2011 4 26 2011 20 666 526519 4819205 68 40
8:00:59 12/18/2010 12 18 2010 8 638 521551 4819187 179 40
18:00:46 12/14/2012 12 14 2012 18 675 526469 4819205 68 40
16:00:54 4/7/2009 4 7 2009 16 646 521960 4819189 178 40
18:00:23 3/16/2010 3 16 2010 18 640 521734 4819188 178 40
0:00:50 3/20/2009 3 20 2009 0 634 522833 4819192 174 40
14:00:11 1/13/2014 1 13 2014 14 679 522815 4819192 174 40
2:00:54 12/19/2009 12 19 2009 2 644 525778 4819203 70 40
12:00:47 1/16/2013 1 16 2013 12 663 523399 4819194 175 40
4:00:39 4/4/2012 4 4 2012 4 675 525450 4819201 71 40
14:00:55 4/3/2011 4 3 2011 14 641 522047 4819190 177 40
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2:00:53 4/10/2012 4 10 2012 2 666 524724 4819199 73 40
14:01:24 4/2/2012 4 2 2012 14 665 522251 4819190 177 40
18:00:52 3/18/2010 3 18 2010 18 801 521754 4819189 178 40
8:00:42 2/17/2012 2 17 2012 8 663 525336 4819201 71 40
18:00:48 2/25/2013 2 25 2013 18 665 522604 4819192 173 40
10:00:42 2/1/2011 2 1 2011 10 639 524312 4819198 122 39
18:00:48 4/8/2009 4 8 2009 18 633 521718 4819189 178 40
6:00:48 1/23/2014 1 23 2014 6 908 522695 4819192 173 40
8:00:57 2/4/2011 2 4 2011 8 642 524019 4819197 122 39
16:00:43 3/26/2012 3 26 2012 16 678 522959 4819193 174 40
20:00:47 3/16/2012 3 16 2012 20 666 521682 4819189 178 40
12:00:41 1/2/2013 1 2 2013 12 680 522696 4819192 173 40
12:00:20 4/2/2010 4 2 2010 12 652 524905 4819200 72 40
18:00:48 3/19/2013 3 19 2013 18 663 522200 4819191 177 40
16:00:50 3/18/2010 3 18 2010 16 646 521900 4819190 178 40
2:00:49 3/19/2011 3 19 2011 2 666 522717 4819193 173 40
8:00:55 12/29/2012 12 29 2012 8 675 524724 4819200 73 40
6:00:53 2/17/2012 2 17 2012 6 663 525330 4819202 71 40
8:00:19 1/23/2014 1 23 2014 8 908 522701 4819193 173 40
16:00:53 2/26/2010 2 26 2010 16 638 525130 4819202 72 40
0:00:47 3/19/2011 3 19 2011 0 666 522741 4819193 173 40
18:00:41 4/26/2008 4 26 2008 18 633 521146 4819188 180 40
2:00:25 1/23/2014 1 23 2014 2 908 522694 4819193 173 40
22:00:50 3/7/2011 3 7 2011 22 650 522644 4819193 173 40
10:00:54 2/9/2010 2 9 2010 10 643 523325 4819196 175 40
18:00:53 3/16/2010 3 16 2010 18 653 521987 4819191 178 40
10:00:53 2/1/2014 2 1 2014 10 916 523529 4819197 175 40
12:00:48 3/23/2010 3 23 2010 12 640 521722 4819191 178 40
16:00:53 12/22/2009 12 22 2009 16 646 523957 4819198 176 40
10:00:55 4/11/2012 4 11 2012 10 665 522197 4819192 177 40
14:00:54 3/31/2012 3 31 2012 14 671 522071 4819192 177 40
14:00:21 3/31/2012 3 31 2012 14 665 522128 4819192 177 40
4:00:42 4/2/2011 4 2 2011 4 667 521977 4819192 178 40
18:01:54 12/6/2010 12 6 2010 18 638 522998 4819195 174 40
18:00:55 3/13/2009 3 13 2009 18 634 521436 4819190 179 40
4:00:41 3/24/2013 3 24 2013 4 658 524949 4819202 72 40
18:00:53 2/2/2011 2 2 2011 18 646 522707 4819194 173 40
18:00:25 5/4/2010 5 4 2010 18 652 523928 4819199 176 40
16:00:54 3/17/2014 3 17 2014 16 916 523547 4819197 175 40
8:00:56 2/5/2011 2 5 2011 8 639 525253 4819204 71 40
4:00:49 1/6/2014 1 6 2014 4 909 523705 4819198 176 40
16:00:32 4/6/2011 4 6 2011 16 668 526402 4819208 69 40
14:00:50 4/8/2012 4 8 2012 14 677 523593 4819198 175 40
16:00:48 4/6/2011 4 6 2011 16 801 525868 4819206 70 40
12:01:04 12/9/2013 12 9 2013 12 917 526829 4819210 66 40
6:01:12 3/13/2009 3 13 2009 6 645 526069 4819207 69 40
4:00:48 3/21/2011 3 21 2011 4 666 522622 4819195 173 40
18:00:53 2/19/2011 2 19 2011 18 639 522721 4819196 173 40
8:00:41 3/6/2013 3 6 2013 8 677 522333 4819194 177 40
12:00:23 3/28/2010 3 28 2010 12 656 523817 4819200 176 40
14:01:07 4/5/2013 4 5 2013 14 671 524478 4819202 73 40
18:02:48 3/28/2010 3 28 2010 18 746 526358 4819209 69 40
14:00:27 3/3/2010 3 3 2010 14 640 525082 4819204 72 40
14:00:26 2/11/2013 2 11 2013 14 665 521966 4819193 178 40
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14:00:47 4/18/2011 4 18 2011 14 655 523712 4819199 176 40
6:00:53 4/4/2008 4 4 2008 6 635 523031 4819197 174 40
8:00:41 3/21/2014 3 21 2014 8 909 521656 4819192 178 40
18:01:06 3/22/2009 3 22 2009 18 638 524483 4819202 73 40
2:00:41 3/24/2013 3 24 2013 2 671 525476 4819206 71 40
18:00:09 3/23/2012 3 23 2012 18 679 524443 4819202 73 40
4:00:56 2/19/2011 2 19 2011 4 646 523477 4819199 175 40
16:00:42 3/24/2009 3 24 2009 16 637 524108 4819201 122 39
4:00:23 12/4/2011 12 4 2011 4 801 525251 4819206 71 40
20:00:53 1/13/2012 1 13 2012 20 665 525246 4819206 71 40
16:00:53 4/9/2009 4 9 2009 16 644 523639 4819200 176 40
18:00:42 4/14/2011 4 14 2011 18 668 525951 4819208 70 40
18:00:53 4/7/2010 4 7 2010 18 639 525459 4819207 71 40
22:00:42 2/2/2011 2 2 2011 22 646 522702 4819197 173 40
12:00:49 3/3/2010 3 3 2010 12 640 525081 4819205 72 40
4:02:43 4/23/2011 4 23 2011 4 655 521293 4819192 179 40
14:00:12 2/24/2009 2 24 2009 14 637 525435 4819207 71 40
8:00:54 3/4/2012 3 4 2012 8 663 523760 4819201 176 40
16:00:55 4/2/2012 4 2 2012 16 665 522249 4819196 177 40
4:00:42 4/7/2010 4 7 2010 4 655 525347 4819207 71 40
22:00:47 4/5/2009 4 5 2009 22 645 525965 4819209 70 40
14:00:23 4/9/2012 4 9 2012 14 675 523187 4819199 174 40
18:00:54 3/22/2011 3 22 2011 18 654 523329 4819200 175 40
14:00:48 4/15/2009 4 15 2009 14 637 522967 4819198 174 40
12:00:28 3/21/2010 3 21 2010 12 646 521744 4819194 178 40
18:00:55 4/1/2009 4 1 2009 18 644 522649 4819198 173 40
8:00:53 1/6/2014 1 6 2014 8 909 524996 4819206 72 40
0:00:37 12/17/2008 12 17 2008 0 634 525376 4819207 71 40
18:00:42 3/22/2011 3 22 2011 18 655 523314 4819200 175 40
4:00:35 1/23/2014 1 23 2014 4 908 522693 4819198 173 40
18:00:20 3/28/2014 3 28 2014 18 907 525140 4819207 72 40
18:00:47 3/17/2014 3 17 2014 18 916 523548 4819201 175 40
18:00:53 3/18/2010 3 18 2010 18 651 524198 4819204 122 39
18:01:54 3/17/2011 3 17 2011 18 661 522362 4819197 177 40
16:00:48 3/18/2013 3 18 2013 16 679 522821 4819199 174 40
20:00:53 1/20/2013 1 20 2013 20 677 521351 4819194 179 40
22:00:47 3/20/2009 3 20 2009 22 637 524060 4819203 122 39
22:00:48 4/11/2013 4 11 2013 22 677 521295 4819194 179 40
18:00:48 3/18/2010 3 18 2010 18 643 521594 4819195 179 40
6:00:24 4/14/2012 4 14 2012 6 677 524588 4819206 73 40
12:00:43 4/21/2012 4 21 2012 12 672 523233 4819201 175 40
6:00:23 3/24/2013 3 24 2013 6 658 525010 4819207 72 40
20:00:48 2/22/2014 2 22 2014 20 908 522748 4819199 173 40
12:00:34 2/1/2014 2 1 2014 12 916 523531 4819202 175 40
0:00:54 3/14/2014 3 14 2014 0 916 524999 4819207 72 40
8:00:54 12/18/2008 12 18 2008 8 634 524866 4819207 72 40
14:01:18 2/18/2013 2 18 2013 14 679 525299 4819209 71 40
10:00:23 12/16/2013 12 16 2013 10 909 524040 4819204 122 39
10:00:41 4/18/2011 4 18 2011 10 658 524627 4819206 73 40
22:00:47 3/2/2013 3 2 2013 22 671 522800 4819200 173 40
22:00:27 3/24/2011 3 24 2011 22 666 525546 4819210 71 40
8:00:42 1/11/2010 1 11 2010 8 638 521349 4819195 179 40
16:00:27 2/25/2013 2 25 2013 16 663 525249 4819209 71 40
22:00:54 12/11/2012 12 11 2012 22 677 525259 4819209 71 40
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20:00:41 4/24/2013 4 24 2013 20 671 521682 4819197 178 40
10:00:44 1/13/2009 1 13 2009 10 633 523633 4819203 176 40
16:00:53 3/10/2013 3 10 2013 16 663 524106 4819205 122 39
16:00:44 4/7/2009 4 7 2009 16 644 525294 4819209 71 40
10:00:53 4/20/2013 4 20 2013 10 671 524097 4819205 122 39
10:00:55 1/2/2013 1 2 2013 10 680 522704 4819200 173 40
16:00:56 3/18/2010 3 18 2010 16 643 521597 4819197 178 40
8:00:42 3/22/2011 3 22 2011 8 666 524005 4819205 176 40
14:01:12 4/2/2010 4 2 2010 14 746 525383 4819210 71 40
16:00:38 3/29/2012 3 29 2012 16 670 525305 4819210 71 40
18:00:54 4/18/2008 4 18 2008 18 636 525848 4819212 70 40
22:00:43 3/20/2009 3 20 2009 22 634 521636 4819197 178 40
8:00:54 3/21/2008 3 21 2008 8 635 523000 4819202 174 40
18:00:42 1/19/2014 1 19 2014 18 907 522426 4819200 173 40
18:00:50 3/18/2009 3 18 2009 18 645 524024 4819206 122 39
6:00:42 3/21/2009 3 21 2009 6 634 521922 4819199 178 40
18:00:43 3/19/2009 3 19 2009 18 647 522439 4819200 173 40
14:00:47 3/30/2008 3 30 2008 14 632 522527 4819201 173 40
2:00:56 12/4/2011 12 4 2011 2 801 525261 4819210 71 40
18:00:23 11/29/2010 11 29 2010 18 655 522011 4819199 177 40
18:00:53 3/22/2009 3 22 2009 18 644 525211 4819210 71 40
0:00:47 1/5/2010 1 5 2010 0 633 522556 4819201 173 40
16:00:54 3/26/2010 3 26 2010 16 654 525712 4819212 70 40
4:00:50 12/17/2008 12 17 2008 4 637 525563 4819212 71 40
2:00:24 4/6/2009 4 6 2009 2 645 525964 4819213 70 40
16:00:47 1/14/2013 1 14 2013 16 679 522169 4819200 177 40
0:00:50 12/23/2012 12 23 2012 0 675 524658 4819209 73 40
22:00:47 3/13/2014 3 13 2014 22 916 525001 4819210 72 40
14:00:06 3/20/2010 3 20 2010 14 801 521663 4819199 178 40
16:00:53 4/3/2011 4 3 2011 16 641 522036 4819200 177 40
22:00:54 1/26/2013 1 26 2013 22 663 521886 4819199 178 40
10:00:55 2/4/2011 2 4 2011 10 654 525239 4819211 71 40
8:01:00 12/17/2013 12 17 2013 8 907 526590 4819217 68 40
20:00:45 4/14/2014 4 14 2014 20 916 526855 4819218 66 40
14:00:53 12/31/2010 12 31 2010 14 801 522306 4819201 177 40
8:00:15 4/19/2008 4 19 2008 8 631 524114 4819207 122 39
16:00:55 3/19/2010 3 19 2010 16 643 521665 4819199 178 40
16:00:42 3/21/2011 3 21 2011 16 660 525465 4819213 71 40
2:00:53 3/5/2013 3 5 2013 2 671 523233 4819204 175 40
2:00:45 3/8/2012 3 8 2012 2 663 522544 4819202 173 40
2:01:11 3/9/2010 3 9 2010 2 642 526154 4819216 69 40
10:00:50 1/1/2011 1 1 2011 10 638 522843 4819204 174 40
2:00:58 3/1/2010 3 1 2010 2 642 526126 4819216 69 40
2:00:54 4/6/2009 4 6 2009 2 637 525821 4819215 70 40
14:00:24 4/2/2008 4 2 2008 14 631 522543 4819203 173 40
18:00:42 3/23/2009 3 23 2009 18 645 524913 4819211 72 40
10:00:50 4/21/2012 4 21 2012 10 665 522014 4819201 177 40
14:00:42 12/30/2008 12 30 2008 14 632 523618 4819207 176 40
22:00:41 1/4/2009 1 4 2009 22 635 521468 4819199 179 40
14:00:26 1/13/2009 1 13 2009 14 633 523564 4819207 175 40
22:00:50 11/27/2010 11 27 2010 22 647 525325 4819213 71 40
18:00:48 2/2/2011 2 2 2011 18 646 522591 4819203 173 40
22:00:48 2/22/2014 2 22 2014 22 908 522752 4819204 173 40
12:00:53 4/15/2010 4 15 2010 12 646 521625 4819200 178 40
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0:00:47 2/23/2014 2 23 2014 0 908 522750 4819204 173 40
20:00:55 11/21/2013 11 21 2013 20 914 525663 4819215 70 40
18:00:43 5/3/2010 5 3 2010 18 652 523966 4819209 176 40
16:00:59 3/24/2009 3 24 2009 16 640 524968 4819213 72 40
18:00:23 2/2/2011 2 2 2011 18 650 521489 4819201 179 40
14:00:53 4/21/2012 4 21 2012 14 674 523049 4819206 174 40
12:00:53 3/14/2010 3 14 2010 12 641 521920 4819202 178 40
10:00:54 2/12/2013 2 12 2013 10 675 524268 4819210 122 39
8:00:42 12/28/2013 12 28 2013 8 917 521935 4819202 178 40
6:03:02 12/21/2008 12 21 2008 6 635 525664 4819216 70 40
18:00:47 4/9/2008 4 9 2008 18 637 523059 4819206 174 40
18:00:41 12/18/2008 12 18 2008 18 637 522706 4819205 173 40
2:00:50 3/25/2011 3 25 2011 2 663 523048 4819206 174 40
14:00:53 3/19/2011 3 19 2011 14 655 522949 4819206 174 40
4:00:47 3/8/2012 3 8 2012 4 666 522709 4819205 173 40
20:00:33 4/2/2012 4 2 2012 20 658 521839 4819202 178 40
18:00:56 3/18/2010 3 18 2010 18 639 521794 4819202 178 40
16:00:56 1/18/2014 1 18 2014 16 909 523385 4819208 175 40
8:00:21 3/22/2011 3 22 2011 8 658 524016 4819210 122 39
18:00:26 1/27/2010 1 27 2010 18 638 521436 4819201 179 40
16:00:52 3/26/2012 3 26 2012 16 666 523312 4819208 175 40
12:00:53 4/8/2009 4 8 2009 12 633 521965 4819203 178 40
20:00:53 1/19/2013 1 19 2013 20 663 523032 4819207 174 40
16:00:26 4/20/2014 4 20 2014 16 916 522208 4819204 177 40
12:00:53 4/26/2011 4 26 2011 12 662 524198 4819211 122 39
10:01:17 1/2/2013 1 2 2013 10 677 521654 4819202 178 40
12:00:54 1/13/2009 1 13 2009 12 633 523633 4819209 176 40
10:00:44 2/12/2013 2 12 2013 10 663 524159 4819211 122 39
12:00:42 2/27/2010 2 27 2010 12 646 525633 4819216 70 40
6:00:42 4/4/2012 4 4 2012 6 679 525822 4819218 70 40
18:00:49 12/10/2011 12 10 2011 18 650 527133 4819223 66 40
14:00:41 2/25/2013 2 25 2013 14 666 526063 4819219 69 40
10:00:57 12/16/2013 12 16 2013 10 916 524048 4819211 122 39
16:00:53 4/2/2008 4 2 2008 16 634 522692 4819207 173 40
10:01:12 12/23/2009 12 23 2009 10 644 523093 4819208 174 40
14:00:47 4/15/2009 4 15 2009 14 639 522633 4819207 173 40
18:01:04 3/18/2010 3 18 2010 18 647 521585 4819203 179 40
0:00:53 3/3/2013 3 3 2013 0 671 522798 4819207 173 40
16:00:48 3/30/2012 3 30 2012 16 663 525321 4819216 71 40
10:00:54 5/8/2011 5 8 2011 10 666 524543 4819214 73 40
16:00:54 3/23/2013 3 23 2013 16 679 521547 4819203 179 40
4:00:47 4/4/2008 4 4 2008 4 635 523027 4819208 174 40
14:00:53 3/22/2008 3 22 2008 14 634 523392 4819210 175 40
16:01:11 3/18/2010 3 18 2010 16 640 521731 4819204 178 40
14:00:47 4/15/2010 4 15 2010 14 646 521627 4819204 178 40
16:00:41 4/7/2009 4 7 2009 16 647 521948 4819205 178 40
2:00:22 12/26/2013 12 26 2013 2 909 522843 4819208 174 40
18:01:12 4/7/2010 4 7 2010 18 647 525069 4819216 72 40
14:00:54 4/9/2010 4 9 2010 14 640 525471 4819218 71 40
10:01:06 12/11/2010 12 11 2010 10 655 523268 4819210 175 40
8:00:44 3/30/2011 3 30 2011 8 661 525931 4819220 70 40
8:01:23 4/21/2012 4 21 2012 8 674 521905 4819206 178 40
2:00:11 11/27/2010 11 27 2010 2 653 525550 4819219 71 40
10:00:42 1/17/2014 1 17 2014 10 909 523443 4819211 175 40
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4:00:53 3/21/2009 3 21 2009 4 634 521897 4819206 178 40
16:00:41 1/8/2010 1 8 2010 16 643 521819 4819206 178 40
16:00:53 1/15/2009 1 15 2009 16 633 522743 4819209 173 40
20:00:24 3/7/2014 3 7 2014 20 908 522561 4819209 173 40
6:00:55 1/24/2014 1 24 2014 6 917 523273 4819211 175 40
4:00:54 4/23/2011 4 23 2011 4 663 521283 4819205 179 40
10:01:23 4/21/2012 4 21 2012 10 674 521928 4819207 178 40
22:00:48 12/19/2013 12 19 2013 22 907 525126 4819218 72 40
8:00:55 1/15/2014 1 15 2014 8 909 523982 4819214 176 40
18:00:47 4/3/2010 4 3 2010 18 639 527207 4819227 66 40
0:00:55 12/7/2008 12 7 2008 0 633 525303 4819219 71 40
16:00:42 4/22/2011 4 22 2011 16 667 524279 4819216 122 39
14:00:54 3/21/2014 3 21 2014 14 679 522154 4819208 177 40
14:00:47 3/25/2012 3 25 2012 14 675 522015 4819208 177 40
14:00:40 12/27/2012 12 27 2012 14 670 521944 4819208 178 40
12:01:18 2/1/2013 2 1 2013 12 679 524460 4819217 73 40
18:00:47 4/2/2008 4 2 2008 18 634 522711 4819211 173 40
18:00:53 2/25/2013 2 25 2013 18 671 522389 4819210 177 40
18:00:56 2/23/2010 2 23 2010 18 646 524837 4819218 72 40
8:00:31 12/31/2009 12 31 2009 8 633 524787 4819218 73 40
18:01:18 2/26/2010 2 26 2010 18 639 523732 4819215 176 40
2:01:11 2/27/2010 2 27 2010 2 643 525186 4819220 72 40
16:00:47 1/26/2013 1 26 2013 16 663      522040  4819209 177     40
10:00:46        2/4/2011        2       4       2011    10      638     525325  4819221 71      40
14:02:54        3/23/2013       3       23      2013    14      679     521589  4819208 179     40
12:00:53        2/1/2013        2       1       2013    12      663     524463  4819217 73      40
4:00:54 3/5/2014        3       5       2014    4       918     523322  4819214 175     40
10:00:43        2/4/2011        2       4       2011    10      642     525299  4819221 71      40
22:00:53        2/10/2012       2       10      2012    22      665     525361  4819221 71      40
2:00:47 4/16/2014       4       16      2014    2       907     525144  4819220 72      40
4:00:41 1/25/2014       1       25      2014    4       916     526081  4819224 69      40
4:00:56 12/12/2008      12      12      2008    4       634     523970  4819216 176     40
16:00:24        3/22/2008       3       22      2008    16      635     523468  4819215 175     40
0:00:56 3/24/2013       3       24      2013    0       671     525489  4819222 71      40
8:01:17 12/5/2010       12      5       2010    8       647     524420  4819219 73      40
14:00:48        3/19/2011       3       19      2011    14      661     522965  4819214 174     40
20:00:54        1/26/2013       1       26      2013    20      663     521880  4819210 178     40
18:00:34        2/7/2009        2       7       2009    18      633     523672  4819216 176     40
14:00:19        1/14/2009       1       14      2009    14      635     522901  4819214 174     40
6:00:48 3/8/2012        3       8       2012    6       663     522589  4819213 173     40
8:00:50 4/14/2010       4       14      2010    8       642     525410  4819223 71      40
18:00:53        4/18/2009       4       18      2009    18      640     527006  4819229 66      40
12:01:24        3/2/2014        3       2       2014    12      679     523892  4819217 176     40
18:00:48        12/15/2012      12      15      2012    18      670     525352  4819223 71      40
18:00:54        3/19/2010       3       19      2010    18      640     525570  4819224 71      40
18:00:42        4/5/2009        4       5       2009    18      645     526009  4819226 70      40
18:01:03        12/1/2010       12      1       2010    18      653     522241  4819212 177     40
0:00:52 1/18/2011       1       18      2011    0       642     524845  4819221 72      40
18:00:43        1/6/2012        1       6       2012    18      658     521694  4819210 178     40
22:00:55        3/13/2014       3       13      2014    22      908     525251  4819223 71      40
18:00:39        2/19/2014       2       19      2014    18      907     523681  4819217 176     40
0:00:41 1/13/2011       1       13      2011    0       657     521930  4819211 178     40
18:00:44        3/20/2009       3       20      2009    18      639     523238  4819216 175     40
14:00:42        4/15/2009       4       15      2009    14      643     522952  4819215 174     40
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20:00:56        1/22/2014       1       22      2014    20      908     522754  4819215 173     40
8:00:47 3/5/2010        3       5       2010    8       642     525611  4819225 70      40
8:01:03 12/14/2011      12      14      2011    8       650     525302  4819224 71      40
12:00:55        4/7/2012        4       7       2012    12      670     526225  4819228 69      40
14:00:41        3/31/2009       3       31      2009    14      648     523586  4819218 175     40
0:00:42 11/19/2010      11      19      2010    0       801     521154  4819210 180     40
14:00:47        4/9/2012        4       9       2012    14      672     523394  4819217 175     40
22:00:49        3/11/2014       3       11      2014    22      908     525487  4819225 71      40
18:00:48        2/2/2014        2       2       2014    18      907     522229  4819213 177     40
18:00:56        4/10/2008       4       10      2008    18      633     522289  4819214 177     40
12:00:24        3/13/2009       3       13      2009    12      640     522355  4819214 177     40
10:00:22        2/4/2011        2       4       2011    10      639     525244  4819225 71      40
16:00:35        2/25/2013       2       25      2013    16      665     522489  4819215 173     40
16:00:30        2/13/2013       2       13      2013    16      679     523342  4819218 175     40
14:00:29        2/26/2010       2       26      2010    14      638     525146  4819225 72      40
4:00:41 11/27/2010      11      27      2010    4       643     525002  4819224 72      40
22:00:15        4/5/2009        4       5       2009    22      634     524496  4819223 73      40
4:00:32 3/6/2013        3       6       2013    4       658     522619  4819216 173     40
16:00:35        1/23/2009       1       23      2009    16      633     522263  4819215 177     40
10:00:27        4/21/2012       4       21      2012    10      676     521879  4819214 178     40
16:00:23        1/14/2009       1       14      2009    16      633     522747  4819217 173     40
4:00:56 1/28/2010       1       28      2010    4       638     521363  4819212 179     40
20:00:46        2/10/2012       2       10      2012    20      665     525360  4819226 71      40
22:00:24        1/22/2014       1       22      2014    22      908     522753  4819217 173     40
2:00:20 1/8/2011        1       8       2011    2       654     523214  4819218 175     40
20:00:48        3/8/2014        3       8       2014    20      908     524636  4819224 73      40
16:00:54        4/17/2011       4       17      2011    16      654     525217  4819226 71      40
14:00:49        3/24/2009       3       24      2009    14      637     524119  4819222 122     39
14:00:56        3/4/2010        3       4       2010    14      633     521895  4819214 178     40
8:00:50 1/7/2012        1       7       2012    8       665     526759  4819232 68      40
12:00:43        1/14/2014       1       14      2014    12      916     523352  4819219 175     40
14:00:55        4/11/2009       4       11      2009    14      633     524729  4819224 73      40
8:00:32 3/4/2010        3       4       2010    8       640     525355  4819227 71      40
22:00:47        4/5/2009        4       5       2009    22      638     524503  4819224 73      40
18:00:48        12/30/2010      12      30      2010    18      642     525749  4819228 70      40
12:00:53        12/24/2009      12      24      2009    12      646     523910  4819222 176     40
22:00:48        3/14/2010       3       14      2010    22      644     525548  4819228 71      40
14:00:15        3/24/2008       3       24      2008    14      633     523303  4819220 175     40
14:00:23        2/15/2011       2       15      2011    14      642     525731  4819229 70      40
16:00:48        1/14/2014       1       14      2014    16      909     523767  4819222 176     40
16:01:41        3/18/2010       3       18      2010    16      801     521773  4819215 178     40
2:00:47 3/13/2014       3       13      2014    2       908     526363  4819232 69      40
12:01:12        3/31/2012       3       31      2012    12      672     521806  4819215 178     40
10:01:53        1/14/2014       1       14      2014    10      916     523354  4819221 175     40
16:00:12        12/15/2008      12      15      2008    16      634     523751  4819222 176     40
18:00:21        1/4/2009        1       4       2009    18      635     521462  4819215 179     40
6:00:42 4/16/2012       4       16      2012    6       677     524400  4819225 122     39
18:00:43        4/9/2009        4       9       2009    18      635     521905  4819216 178     40
14:00:53        4/8/2009        4       8       2009    14      639     524034  4819223 122     39
6:00:24 3/24/2008       3       24      2008    6       636     523700  4819222 176     40
22:00:54        12/5/2010       12      5       2010    22      654     525155  4819228 72      40
22:00:53        1/13/2012       1       13      2012    22      665     525208  4819228 71      40
16:00:54        4/9/2012        4       9       2012    16      672     523394  4819222 175     40
18:00:30        3/16/2010       3       16      2010    18      644     525368  4819229 71      40
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18:00:54        12/12/2010      12      12      2010    18      642     521279  4819215 179     40
18:00:40        4/23/2010       4       23      2010    18      640     525720  4819230 70      40
6:00:54 3/24/2012       3       24      2012    6       681     521290  4819215 179     40
12:00:53        1/14/2014       1       14      2014    12      907     523607  4819223 175     40
12:00:54        3/25/2013       3       25      2013    12      679     521693  4819217 178     40
0:00:21 4/26/2009       4       26      2009    0       634     521684  4819217 178     40
6:00:53 3/20/2013       3       20      2013    6       671     525091  4819229 72      40
14:00:53        3/19/2011       3       19      2011    14      663     523065  4819222 174     40
0:00:54 2/18/2012       2       18      2012    0       663     525271  4819230 71      40
16:00:37        3/21/2011       3       21      2011    16      668     525334  4819230 71      40
16:01:11        3/19/2010       3       19      2010    16      801     521716  4819217 178     40
8:00:54 11/30/2011      11      30      2011    8       801     523309  4819223 175     40
12:00:47        1/20/2014       1       20      2014    12      909     523371  4819223 175     40
4:00:27 4/4/2008        4       4       2008    4       634     522810  4819221 174     40
4:00:43 1/18/2011       1       18      2011    4       638     524400  4819227 122     39
8:00:54 1/18/2011       1       18      2011    8       638     524398  4819227 122     39
2:00:54 12/18/2010      12      18      2010    2       638     521573  4819217 179     40
10:00:26        12/25/2009      12      25      2009    10      644     524057  4819226 122     39
22:00:59        3/30/2014       3       30      2014    22      916     523229  4819223 175     40
12:00:48        3/20/2010       3       20      2010    12      639     521791  4819218 178     40
0:01:15 11/19/2010      11      19      2010    0       638     520933  4819216 180     40
12:00:56        3/30/2011       3       30      2011    12      661     523614  4819224 176     40
10:00:42        4/22/2008       4       22      2008    10      631     524485  4819228 73      40
12:00:42        2/5/2013        2       5       2013    12      680     525457  4819232 71      40
18:00:08        4/8/2010        4       8       2010    18      650     524221  4819227 122     39
2:00:45 4/25/2011       4       25      2011    2       654     525609  4819232 71      40
8:00:53 1/8/2011        1       8       2011    8       801     523675  4819225 176     40
8:00:48 4/4/2013        4       4       2013    8       658     524218  4819227 122     39
14:01:29        1/3/2013        1       3       2013    14      675     523853  4819226 176     40
10:00:49        2/27/2010       2       27      2010    10      640     525464  4819232 71      40
12:00:54        12/25/2012      12      25      2012    12      679     523869  4819226 176     40
10:00:48        4/18/2011       4       18      2011    10      659     524175  4819227 122     39
18:00:54        4/17/2011       4       17      2011    18      650     525782  4819233 70      40
6:00:54 1/18/2011       1       18      2011    6       638     524399  4819228 122     39
18:00:27        1/14/2013       1       14      2013    18      665     522321  4819221 177     40
10:00:53        1/30/2014       1       30      2014    10      916     523420  4819225 175     40
4:00:47 2/26/2014       2       26      2014    4       913     527049  4819239 66      40
14:00:50        3/25/2009       3       25      2009    14      640     522561  4819222 173     40
10:00:53        1/31/2014       1       31      2014    10      916     523316  4819225 175     40
18:00:41        2/28/2010       2       28      2010    18      642     525081  4819231 72      40
18:00:51        1/28/2014       1       28      2014    18      908     522754  4819223 173     40
14:00:22        3/23/2008       3       23      2008    14      634     522989  4819224 174     40
18:00:32        4/7/2012        4       7       2012    18      675     525022  4819231 72      40
8:00:48 4/27/2014       4       27      2014    8       913     526785  4819238 68      40
10:00:48        1/2/2011        1       2       2011    10      650     523122  4819224 174     40
16:01:03        3/18/2010       3       18      2010    16      647     521606  4819219 178     40
22:00:38        12/1/2011       12      1       2011    22      659     521205  4819218 179     40
8:00:54 2/21/2014       2       21      2014    8       907     523462  4819226 175     40
18:00:55        4/2/2012        4       2       2012    18      676     525595  4819234 71      40
4:00:41 3/24/2012       3       24      2012    4       681     521297  4819219 179     40
14:00:42        2/7/2009        2       7       2009    14      633     523662  4819227 176     40
10:00:41        12/24/2012      12      24      2012    10      679     525509  4819234 71      40
18:00:52        4/4/2014        4       4       2014    18      679     524454  4819230 73      40
14:00:42        3/4/2010        3       4       2010    14      643     525821  4819235 70      40
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14:00:24        4/1/2012        4       1       2012    14      675     525164  4819232 72      40
12:00:48        1/5/2014        1       5       2014    12      908     523420  4819226 175     40
18:00:41        3/18/2011       3       18      2011    18      662     522852  4819225 174     40
8:00:57 4/2/2013        4       2       2013    8       677     524168  4819229 122     39
8:00:53 3/18/2010       3       18      2010    8       650     523303  4819226 175     40
8:00:53 3/25/2009       3       25      2009    8       637     523898  4819229 176     40
18:00:41        3/27/2010       3       27      2010    18      746     525561  4819235 71      40
0:00:32 1/23/2014       1       23      2014    0       908     522782  4819225 173     40
8:00:53 2/4/2011        2       4       2011    8       639     524002  4819229 176     40
8:00:51 2/20/2014       2       20      2014    8       908     523771  4819228 176     40
16:00:25        2/7/2009        2       7       2009    16      633     523661  4819228 176     40
0:00:53 3/31/2014       3       31      2014    0       916     523230  4819227 175     40
16:00:43        3/26/2012       3       26      2012    16      658     522563  4819225 173     40
4:00:51 12/18/2010      12      18      2010    4       638     521572  4819221 179     40
6:00:38 1/13/2012       1       13      2012    6       665     525762  4819236 70      40
2:01:06 3/8/2012        3       8       2012    2       666     522532  4819225 173     40
8:00:54 3/31/2012       3       31      2012    8       674     521875  4819223 178     40
16:00:54        1/3/2013        1       3       2013    16      675     523890  4819230 176     40
16:00:48        3/14/2009       3       14      2009    16      644     523721  4819229 176     40
2:01:25 3/27/2010       3       27      2010    2       654     525508  4819236 71      40
2:00:46 4/8/2012        4       8       2012    2       666     525792  4819237 70      40
12:00:27        4/9/2010        4       9       2010    12      640     525659  4819236 70      40
14:00:16        4/9/2012        4       9       2012    14      677     523396  4819228 175     40
14:00:53        4/20/2008       4       20      2008    14      634     525129  4819235 72      40
0:00:41 12/21/2011      12      21      2011    0       650     525242  4819235 71      40
22:00:54        1/29/2013       1       29      2013    22      680     521110  4819221 180     40
16:00:54        3/19/2010       3       19      2010    16      639     521721  4819223 178     40
18:00:56        4/2/2009        4       2       2009    18      635     523055  4819228 174     40
22:00:54        4/3/2008        4       3       2008    22      634     522817  4819227 174     40
6:00:48 4/16/2012       4       16      2012    6       666     524515  4819233 73      40
16:00:26        4/11/2009       4       11      2009    16      633     524962  4819235 72      40
22:00:50        4/10/2014       4       10      2014    22      913     525137  4819236 72      40
18:00:43        1/4/2009        1       4       2009    18      635     521455  4819223 179     40
6:00:41 12/18/2010      12      18      2010    6       638     521571  4819224 179     40
16:00:54        2/15/2011       2       15      2011    16      801     526020  4819239 69      40
12:00:55        12/24/2012      12      24      2012    12      679     525507  4819237 71      40
18:00:55        2/2/2011        2       2       2011    18      650     521442  4819223 179     40
8:00:53 2/28/2010       2       28      2010    8       642     525564  4819238 71      40
2:00:54 3/5/2014        3       5       2014    2       918     523378  4819230 175     40
18:00:53        12/26/2012      12      26      2012    18      671     521564  4819224 179     40
20:02:17        2/19/2013       2       19      2013    20      666     522508  4819227 173     40
12:01:21        3/2/2014        3       2       2014    12      908     523870  4819232 176     40
2:00:48 4/4/2008        4       4       2008    2       634     522813  4819228 174     40
16:00:43        3/18/2014       3       18      2014    16      907     521684  4819224 178     40
18:00:29        4/1/2012        4       1       2012    18      678     526140  4819240 69      40
22:00:56        1/23/2014       1       23      2014    22      917     523176  4819230 174     40
18:00:44        2/3/2011        2       3       2011    18      655     522763  4819228 173     40
10:00:56        1/5/2014        1       5       2014    10      671     523136  4819230 174     40
6:01:24 12/5/2010       12      5       2010    6       647     524551  4819235 73      40
22:00:53        12/26/2012      12      26      2012    22      671     521561  4819224 179     40
6:00:54 1/23/2014       1       23      2014    6       916     525554  4819239 71      40
20:00:54        3/4/2013        3       4       2013    20      671     523305  4819231 175     40
18:00:53        3/13/2011       3       13      2011    18      653     521368  4819224 179     40
18:00:26        3/15/2010 3 15 2010 18 647 521590 4819225 179 40
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20:00:56 3/14/2014 3 14 2014 20 917 524592 4819235 73 40
16:00:53 11/23/2011 11 23 2011 16 662 521370 4819224 179 40
8:00:50 4/20/2014 4 20 2014 8 917 527141 4819245 66 40
14:00:31 3/4/2010 3 4 2010 14 644 525634 4819239 70 40
16:00:43 2/27/2010 2 27 2010 16 644 526201 4819242 69 40
10:00:30 4/7/2013 4 7 2013 10 663 524524 4819235 73 40
12:00:50 2/15/2011 2 15 2011 12 642 525725 4819240 70 40
18:00:52 12/22/2012 12 22 2012 18 679 523856 4819233 176 40
10:00:44 2/8/2010 2 8 2010 10 633 525460 4819239 71 40
4:00:47 3/8/2012 3 8 2012 4 663 522587 4819229 173 40
6:00:42 4/6/2008 4 6 2008 6 635 523096 4819231 174 40
10:00:47 1/22/2013 1 22 2013 10 677 521492 4819225 179 40
22:00:54 3/4/2014 3 4 2014 22 918 523382 4819232 175 40
2:00:55 2/3/2011 2 3 2011 2 646 522761 4819230 173 40
12:00:47 12/23/2010 12 23 2010 12 638 523211 4819232 175 40
14:00:11 3/13/2009 3 13 2009 14 644 523706 4819233 176 40
2:00:27 5/1/2011 5 1 2011 2 664 525553 4819240 71 40
2:00:54 12/13/2010 12 13 2010 2 642 522189 4819228 177 40
16:00:47 1/19/2011 1 19 2011 16 642 523921 4819234 176 40
6:00:44 4/4/2008 4 4 2008 6 634 522816 4819230 174 40
22:00:56 3/4/2013 3 4 2013 22 671 523308 4819232 175 40
8:00:41 5/1/2011 5 1 2011 8 655 521862 4819227 178 40
18:00:27 4/15/2014 4 15 2014 18 908 526724 4819245 68 40
8:00:47 4/13/2012 4 13 2012 8 670 526277 4819244 69 40
16:00:54 3/30/2012 3 30 2012 16 676 525248 4819240 71 40
4:00:53 2/3/2011 2 3 2011 4 646 522759 4819231 173 40
22:00:50 2/26/2010 2 26 2010 22 642 525285 4819240 71 40
14:00:49 2/21/2014 2 21 2014 14 907 523257 4819233 175 40
22:00:53 3/8/2014 3 8 2014 22 918 524275 4819236 122 39
14:00:23 3/3/2010 3 3 2010 14 642 525835 4819242 70 40
16:00:41 4/9/2012 4 9 2012 16 677 523388 4819233 175 40
12:00:43 2/26/2010 2 26 2010 12 646 525200 4819240 72 40
12:00:47 3/23/2013 3 23 2013 12 663 522150 4819230 177 40
20:00:59 1/23/2014 1 23 2014 20 917 523173 4819233 174 40
12:00:54 3/25/2012 3 25 2012 12 675 521941 4819229 178 40
22:00:53 2/26/2014 2 26 2014 22 918 525526 4819242 71 40
16:00:41 3/6/2013 3 6 2013 16 663 523320 4819234 175 40
0:00:18 3/5/2014 3 5 2014 0 918 523380 4819234 175 40
18:00:56 4/12/2012 4 12 2012 18 675 525006 4819240 72 40
22:00:47 3/23/2013 3 23 2013 22 671 525529 4819242 71 40
2:00:50 1/18/2011 1 18 2011 2 638 524395 4819238 122 39
14:00:52 4/21/2012 4 21 2012 14 672 523188 4819233 174 40
18:00:53 3/12/2011 3 12 2011 18 647 521372 4819227 179 40
20:00:53 1/29/2013 1 29 2013 20 680 521113 4819227 180 40
4:00:53 11/21/2013 11 21 2013 4 911 526332 4819246 69 40
14:00:48 12/23/2010 12 23 2010 14 638 523210 4819234 175 40
20:00:48 1/7/2014 1 7 2014 20 908 522690 4819233 173 40
8:00:56 2/4/2010 2 4 2010 8 638 522688 4819233 173 40
2:00:42 11/21/2013 11 21 2013 2 909 525789 4819244 70 40
4:00:42 4/7/2009 4 7 2009 4 648 521452 4819229 179 40
14:00:29 4/8/2012 4 8 2012 14 672 523397 4819235 175 40
0:00:41 3/21/2009 3 21 2009 0 640 523852 4819237 176 40
8:00:27 4/12/2012 4 12 2012 8 658 525889 4819245 70 40
16:00:44 12/25/2011 12 25 2011 16 650 526000 4819245 70 40
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6:00:48 2/4/2010 2 4 2010 6 638 522688 4819233 173 40
0:00:33 2/19/2014 2 19 2014 0 907 523715 4819237 176 40
16:00:44 3/21/2011 3 21 2011 16 654 524774 4819241 73 40
12:00:53 2/27/2010 2 27 2010 12 644 525417 4819244 71 40
10:01:06 3/11/2010 3 11 2010 10 640 526077 4819246 69 40
8:00:54 2/27/2010 2 27 2010 8 638 525131 4819243 72 40
18:00:56 4/20/2013 4 20 2013 18 677 523975 4819239 176 40
14:01:21 2/26/2010 2 26 2010 14 639 525350 4819244 71 40
12:00:55 4/16/2013 4 16 2013 12 677 523866 4819239 176 40
2:00:53 3/18/2010 3 18 2010 2 642 524534 4819241 73 40
18:00:57 12/20/2011 12 20 2011 18 650 525162 4819244 72 40
8:00:39 1/24/2014 1 24 2014 8 917 523284 4819237 175 40
16:00:54 1/3/2010 1 3 2010 16 644 523717 4819239 176 40
16:00:50 3/22/2011 3 22 2011 16 655 523483 4819238 175 40
12:00:44 4/15/2009 4 15 2009 12 639 522658 4819235 173 40
2:00:33 1/21/2013 1 21 2013 2 677 521385 4819231 179 40
6:00:57 12/23/2009 12 23 2009 6 640 525198 4819244 72 40
18:00:47 2/19/2014 2 19 2014 18 913 526919 4819251 66 40
18:01:22 1/18/2011 1 18 2011 18 642 523941 4819240 176 40
12:00:32 4/2/2014 4 2 2014 12 679 522299 4819234 177 40
16:00:55 1/13/2014 1 13 2014 16 679 522774 4819236 173 40
12:01:04 1/17/2014 1 17 2014 12 907 523679 4819239 176 40
12:00:55 2/4/2011 2 4 2011 12 655 525401 4819246 71 40
2:01:24 2/27/2010 2 27 2010 2 644 525203 4819245 72 40
10:00:48 4/27/2014 4 27 2014 10 917 524010 4819241 176 40
8:01:07 12/6/2011 12 6 2011 8 801 523960 4819241 176 40
4:00:47 2/28/2010 2 28 2010 4 644 525355 4819246 71 40
4:00:53 2/4/2010 2 4 2010 4 638 522688 4819236 173 40
18:01:07 4/20/2014 4 20 2014 18 916 522494 4819236 173 40
22:00:54 3/23/2012 3 23 2012 22 679 525216 4819245 71 40
0:00:47 1/20/2011 1 20 2011 0 650 523687 4819240 176 40
18:00:53 1/27/2010 1 27 2010 18 638 521421 4819232 179 40
12:00:48 2/18/2013 2 18 2013 12 663 525299 4819246 71 40
12:00:42 3/20/2010 3 20 2010 12 801 521651 4819233 178 40
18:00:24 3/27/2013 3 27 2013 18 663 524757 4819244 73 40
2:01:42 1/24/2014 1 24 2014 2 917 523179 4819239 174 40
12:00:36 3/4/2010 3 4 2010 12 633 521884 4819234 178 40
16:00:48 1/17/2014 1 17 2014 16 907 523664 4819241 176 40
14:00:11 2/4/2011 2 4 2011 14 638 525173 4819246 72 40
18:00:48 4/4/2008 4 4 2008 18 634 522773 4819238 173 40
16:00:49 4/11/2013 4 11 2013 16 677 521841 4819235 178 40
8:00:54 3/20/2014 3 20 2014 8 917 524136 4819243 122 39
0:00:56 4/6/2009 4 6 2009 0 645 525973 4819250 70 40
12:00:54 2/15/2011 2 15 2011 12 639 525778 4819249 70 40
18:00:53 3/4/2013 3 4 2013 18 671 523321 4819240 175 40
6:00:53 3/24/2013 3 24 2013 6 663 525065 4819247 72 40
16:00:47 12/30/2008 12 30 2008 16 637 522736 4819239 173 40
16:00:53 1/1/2013 1 1 2013 16 665 522234 4819237 177 40
0:00:14 2/27/2010 2 27 2010 0 642 525259 4819248 71 40
2:01:14 3/18/2010 3 18 2010 2 653 521839 4819236 178 40
8:00:54 2/28/2010 2 28 2010 8 646 525181 4819248 72 40
16:00:40 2/26/2010 2 26 2010 16 646 524901 4819247 72 40
4:01:11 4/25/2011 4 25 2011 4 654 525665 4819250 70 40
14:00:47 4/21/2012 4 21 2012 14 671 523217 4819241 175 40
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12:00:48 3/12/2009 3 12 2009 12 639 521420 4819235 179 40
8:00:55 3/28/2009 3 28 2009 8 634 522925 4819240 174 40
18:00:53 12/30/2010 12 30 2010 18 642 525559 4819250 71 40
8:01:11 2/16/2011 2 16 2011 8 642 523883 4819244 176 40
18:00:48 3/20/2011 3 20 2011 18 666 522609 4819240 173 40
18:00:21 12/27/2013 12 27 2013 18 911 522527 4819240 173 40
8:00:47 1/10/2011 1 10 2011 8 801 523943 4819244 176 40
18:00:42 3/14/2010 3 14 2010 18 642 524790 4819248 73 40
12:00:44 4/25/2014 4 25 2014 12 909 522066 4819239 177 40
20:00:54 3/23/2013 3 23 2013 20 671 525547 4819251 71 40
10:00:26 1/15/2009 1 15 2009 10 633 522773 4819241 173 40
18:00:47 3/10/2010 3 10 2010 18 647 526765 4819256 68 40
18:00:53 12/19/2009 12 19 2009 18 640 523279 4819243 175 40
18:00:47 3/20/2010 3 20 2010 18 652 525378 4819250 71 40
22:00:47 12/23/2009 12 23 2009 22 644 525328 4819251 71 40
12:00:33 2/26/2010 2 26 2010 12 647 525184 4819250 72 40
18:00:54 3/23/2010 3 23 2010 18 653 521248 4819237 179 40
10:00:50 2/4/2011 2 4 2011 10 655 525425 4819251 71 40
14:00:24 3/4/2010 3 4 2010 14 642 525664 4819252 70 40
14:00:48 1/17/2014 1 17 2014 14 907 523672 4819245 176 40
2:00:27 1/29/2010 1 29 2010 2 638 521370 4819237 179 40
18:01:03 2/15/2014 2 15 2014 18 908 525008 4819250 72 40
22:00:41 12/15/2012 12 15 2012 22 670 525368 4819251 71 40
18:00:53 12/19/2009 12 19 2009 18 639 523094 4819243 174 40
12:00:23 3/17/2010 3 17 2010 12 641 522120 4819240 177 40
16:00:54 2/2/2013 2 2 2013 16 663 524162 4819247 122 39
22:00:54 1/21/2013 1 21 2013 22 677 521399 4819238 179 40
18:01:06 4/3/2008 4 3 2008 18 634 522826 4819242 174 40
12:00:20 3/28/2008 3 28 2008 12 634 523165 4819244 174 40
0:00:41 4/11/2011 4 11 2011 0 663 521214 4819237 179 40
22:00:53 12/20/2011 12 20 2011 22 650 525201 4819251 72 40
14:00:21 1/26/2013 1 26 2013 14 663 521976 4819240 178 40
14:00:47 3/14/2011 3 14 2011 14 655 524294 4819248 122 39
16:00:33 1/9/2011 1 9 2011 16 642 523768 4819246 176 40
20:00:50 3/17/2014 3 17 2014 20 918 523539 4819245 175 40
16:00:47 3/5/2014 3 5 2014 16 918 523388 4819245 175 40
18:00:53 3/24/2011 3 24 2011 18 668 525077 4819251 72 40
8:00:55 2/20/2012 2 20 2012 8 663 525173 4819251 72 40
10:01:18 3/11/2014 3 11 2014 10 913 526620 4819257 68 40
18:00:43 4/6/2008 4 6 2008 18 635 522467 4819242 173 40
18:00:48 3/16/2011 3 16 2011 18 655 521693 4819239 178 40
18:00:53 1/19/2014 1 19 2014 18 916 523149 4819244 174 40
22:00:54 1/20/2013 1 20 2013 22 677 521406 4819239 179 40
8:00:41 2/3/2013 2 3 2013 8 663 524144 4819248 122 39
8:00:54 3/21/2008 3 21 2008 8 636 522867 4819244 174 40
12:00:51 3/19/2014 3 19 2014 12 909 521741 4819240 178 40
14:00:07 4/2/2008 4 2 2008 14 634 522757 4819244 173 40
12:00:53 1/22/2013 1 22 2013 12 677 521481 4819239 179 40
0:00:27 3/5/2013 3 5 2013 0 671 523304 4819246 175 40
0:00:56 3/19/2010 3 19 2010 0 650 524529 4819250 73 40
18:00:55 4/5/2008 4 5 2008 18 634 522770 4819244 173 40
16:00:58 4/1/2010 4 1 2010 16 639 524688 4819251 73 40
16:00:53 3/18/2010 3 18 2010 16 639 521785 4819241 178 40
22:01:17 3/20/2009 3 20 2009 22 646 521558 4819240 179 40
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16:00:47 3/11/2013 3 11 2013 16 663 522998 4819245 174 40
22:00:54 12/18/2012 12 18 2012 22 665 524349 4819250 122 39
16:00:53 2/25/2013 2 25 2013 16 666 525536 4819255 71 40
10:00:42 3/31/2012 3 31 2012 10 663 525011 4819253 72 40
0:00:42 4/11/2014 4 11 2014 0 916 526076 4819257 69 40
0:00:42 12/16/2013 12 16 2013 0 909 523976 4819249 176 40
6:01:12 12/26/2009 12 26 2009 6 644 525773 4819256 70 40
12:00:47 1/17/2014 1 17 2014 12 909 523493 4819248 175 40
2:00:57 3/9/2014 3 9 2014 2 918 524271 4819250 122 39
2:00:51 4/8/2012 4 8 2012 2 675 524645 4819252 73 40
2:00:47 2/28/2010 2 28 2010 2 644 525347 4819255 71 40
6:00:54 12/21/2008 12 21 2008 6 637 522867 4819246 174 40
14:00:53 2/25/2013 2 25 2013 14 671 522262 4819244 177 40
6:00:54 4/16/2012 4 16 2012 6 670 524331 4819251 122 39
2:00:50 12/21/2011 12 21 2011 2 650 525330 4819255 71 40
6:00:55 12/15/2010 12 15 2010 6 642 524170 4819250 122 39
14:00:41 3/26/2008 3 26 2008 14 636 523551 4819248 175 40
8:00:54 12/6/2010 12 6 2010 8 801 525588 4819256 71 40
10:00:48 1/20/2010 1 20 2010 10 644 525639 4819256 70 40
16:00:42 4/22/2011 4 22 2011 16 801 521820 4819243 178 40
18:00:56 4/6/2010 4 6 2010 18 647 521899 4819243 178 40
16:01:23 3/3/2011 3 3 2011 16 642 525057 4819254 72 40
8:00:51 12/1/2010 12 1 2010 8 638 525363 4819255 71 40
0:00:11 4/4/2008 4 4 2008 0 634 522805 4819246 173 40
6:00:13 1/2/2013 1 2 2013 6 677 521555 4819242 179 40
6:00:56 12/25/2009 12 25 2009 6 644 525369 4819255 71 40
12:00:48 3/4/2014 3 4 2014 12 913 527089 4819262 66 40
0:00:49 12/4/2011 12 4 2011 0 667 525423 4819256 71 40
0:00:49 1/21/2013 1 21 2013 0 677 521407 4819242 179 40
12:00:54 3/5/2014 3 5 2014 12 916 523611 4819249 176 40
18:01:06 12/19/2013 12 19 2013 18 908 523114 4819248 174 40
12:01:11 2/15/2011 2 15 2011 12 646 525802 4819258 70 40
8:00:54 10/30/2009 10 30 2009 8 646 522397 4819245 177 40
12:01:12 4/1/2012 4 1 2012 12 675 525092 4819255 72 40
0:00:14 1/24/2014 1 24 2014 0 917 523194 4819248 174 40
0:00:46 1/22/2013 1 22 2013 0 677 521398 4819242 179 40
18:00:54 3/24/2009 3 24 2009 18 640 525406 4819256 71 40
10:00:53 3/2/2014 3 2 2014 10 907 524153 4819252 122 39
18:00:52 12/19/2013 12 19 2013 18 914 523059 4819248 174 40
16:00:54 2/19/2014 2 19 2014 16 907 523687 4819250 176 40
18:00:42 12/24/2010 12 24 2010 18 801 522778 4819247 173 40
4:00:42 11/25/2013 11 25 2013 4 909 522416 4819246 173 40
10:00:31 3/2/2014 3 2 2014 10 679 524215 4819252 122 39
16:00:56 1/8/2010 1 8 2010 16 639 521872 4819245 178 40
2:00:53 12/15/2011 12 15 2011 2 650 525346 4819257 71 40
22:00:54 12/18/2010 12 18 2010 22 642 524328 4819253 122 39
0:00:23 2/27/2013 2 27 2013 0 677 521423 4819243 179 40
14:00:52 3/19/2011 3 19 2011 14 654 523151 4819249 174 40
4:00:48 2/19/2014 2 19 2014 4 907 523717 4819251 176 40
18:00:54 4/13/2012 4 13 2012 18 665 522197 4819247 177 40
4:01:06 1/24/2014 1 24 2014 4 917 523183 4819250 174 40
18:00:50 12/27/2012 12 27 2012 18 680 521458 4819244 179 40
12:00:53 1/22/2012 1 22 2012 12 663 523718 4819252 176 40
2:00:54 11/11/2013 11 11 2013 2 909 524171 4819254 122 39
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8:00:47 4/4/2013 4 4 2013 8 679 524383 4819254 122 39
14:00:53 4/1/2011 4 1 2011 14 666 522045 4819246 177 40
18:00:41 4/3/2011 4 3 2011 18 668 525461 4819258 71 40
22:01:54 1/27/2010 1 27 2010 22 638 521419 4819244 179 40
8:00:35 1/2/2013 1 2 2013 8 677 521609 4819245 178 40
16:00:43 3/19/2013 3 19 2013 16 658 521937 4819246 178 40
6:00:56 4/21/2012 4 21 2012 6 677 524422 4819255 73 40
8:01:11 4/21/2011 4 21 2011 8 650 525330 4819258 71 40
0:00:53 1/23/2014 1 23 2014 0 916 525610 4819259 71 40
4:00:38 4/2/2011 4 2 2011 4 665 521534 4819245 179 40
8:00:56 4/26/2010 4 26 2010 8 646 522108 4819247 177 40
4:00:48 11/27/2010 11 27 2010 4 653 525561 4819260 71 40
8:00:47 4/18/2014 4 18 2014 8 913 524186 4819255 122 39
18:00:54 12/18/2010 12 18 2010 18 642 524324 4819255 122 39
12:00:27 4/11/2009 4 11 2009 12 634 524330 4819255 122 39
18:00:35 3/19/2013 3 19 2013 18 658 521855 4819247 178 40
20:00:53 3/30/2014 3 30 2014 20 916 523259 4819251 175 40
2:00:49 2/19/2014 2 19 2014 2 907 523717 4819253 176 40
2:00:21 3/21/2009 3 21 2009 2 646 521531 4819246 179 40
4:00:48 4/6/2009 4 6 2009 4 645 525961 4819261 70 40
8:00:12 4/21/2008 4 21 2008 8 636 524541 4819256 73 40
14:00:41 2/14/2013 2 14 2013 14 679 525050 4819258 72 40
6:00:47 12/11/2010 12 11 2010 6 650 523730 4819254 176 40
18:01:10 12/5/2010 12 5 2010 18 647 524322 4819256 122 39
10:00:48 2/1/2011 2 1 2011 10 646 524305 4819256 122 39
4:00:55 12/11/2010 12 11 2010 4 650 523729 4819254 176 40
20:00:06 3/14/2014 3 14 2014 20 908 524601 4819257 73 40
10:00:40 2/5/2011 2 5 2011 10 639 525495 4819261 71 40
12:00:39 3/20/2010 3 20 2010 12 643 521571 4819247 179 40
14:00:54 3/25/2013 3 25 2013 14 679 521905 4819248 178 40
0:00:25 3/24/2013 3 24 2013 0 658 525119 4819259 72 40
18:00:47 4/1/2008 4 1 2008 18 637 522250 4819249 177 40
2:00:53 3/24/2012 3 24 2012 2 681 521271 4819246 179 40
4:00:53 3/28/2013 3 28 2013 4 671 521244 4819246 179 40
14:00:53 12/28/2013 12 28 2013 14 911 523359 4819253 175 40
10:00:52 12/27/2013 12 27 2013 10 671 521480 4819247 179 40
18:00:53 4/16/2008 4 16 2008 18 631 521179 4819246 180 40
0:00:47 3/24/2012 3 24 2012 0 681 521270 4819247 179 40
16:00:42 1/9/2010 1 9 2010 16 643 521933 4819249 178 40
0:00:29 2/28/2010 2 28 2010 0 644 525740 4819263 70 40
6:01:46 12/23/2013 12 23 2013 6 913 527070 4819268 66 40
20:01:11 12/10/2012 12 10 2012 20 665 525364 4819261 71 40
10:00:44 4/21/2008 4 21 2008 10 634 524402 4819258 122 39
10:00:23 4/18/2011 4 18 2011 10 664 524338 4819258 122 39
14:00:54 3/26/2012 3 26 2012 14 679 522893 4819253 174 40
0:00:49 1/3/2014 1 3 2014 0 908 522845 4819253 174 40
2:00:30 1/28/2010 1 28 2010 2 638 521465 4819248 179 40
2:00:50 4/24/2010 4 24 2010 2 652 525114 4819261 72 40
12:01:12 3/2/2014 3 2 2014 12 909 523840 4819257 176 40
16:01:49 3/18/2013 3 18 2013 16 671 523232 4819255 175 40
16:00:56 3/31/2010 3 31 2010 16 638 524405 4819259 73 40
10:01:14 3/13/2014 3 13 2014 10 909 521924 4819250 178 40
20:00:23 4/2/2014 4 2 2014 20 918 524377 4819259 122 39
12:00:47 4/1/2011 4 1 2011 12 666 521959 4819251 178 40
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6:00:54 1/21/2013 1 21 2013 6 677 521403 4819249 179 40
20:00:47 1/21/2013 1 21 2013 20 677 521404 4819249 179 40
16:00:25 2/27/2010 2 27 2010 16 646 525189 4819262 72 40
18:00:50 2/25/2014 2 25 2014 18 907 525393 4819263 71 40
8:00:59 12/11/2010 12 11 2010 8 650 523733 4819257 176 40
18:00:18 4/15/2010 4 15 2010 18 646 521657 4819250 178 40
4:00:53 1/21/2013 1 21 2013 4 677 521400 4819250 179 40
10:00:48 4/20/2008 4 20 2008 10 634 525069 4819262 72 40
10:00:43 3/11/2010 3 11 2010 10 647 526241 4819267 69 40
14:00:38 1/14/2014 1 14 2014 14 907 523641 4819257 176 40
22:00:49 1/4/2009 1 4 2009 22 633 522251 4819253 177 40
6:00:26 4/16/2012 4 16 2012 6 665 524473 4819260 73 40
22:00:56 2/10/2012 2 10 2012 22 663 525510 4819264 71 40
12:00:41 4/20/2008 4 20 2008 12 634 525071 4819263 72 40
16:00:53 4/1/2011 4 1 2011 16 661 521852 4819252 178 40
0:00:48 12/10/2011 12 10 2011 0 658 524330 4819260 122 39
22:00:46 4/19/2014 4 19 2014 22 913 525219 4819263 71 40
2:00:37 12/11/2010 12 11 2010 2 650 523720 4819258 176 40
6:00:42 12/2/2011 12 2 2011 6 659 523783 4819259 176 40
10:00:54 12/24/2008 12 24 2008 10 635 526506 4819269 68 40
16:00:25 12/15/2008 12 15 2008 16 637 523784 4819259 176 40
12:00:56 2/26/2010 2 26 2010 12 639 525348 4819264 71 40
8:00:55 3/4/2010 3 4 2010 8 644 525250 4819264 71 40
6:00:31 1/30/2013 1 30 2013 6 663 521467 4819251 179 40
18:00:47 3/18/2009 3 18 2009 18 644 523773 4819259 176 40
14:00:53 12/27/2013 12 27 2013 14 671 521398 4819251 179 40
10:00:52 12/9/2013 12 9 2013 10 917 523109 4819257 174 40
14:00:53 2/28/2012 2 28 2012 14 665 525676 4819266 70 40
0:00:34 11/25/2010 11 25 2010 0 643 525070 4819264 72 40
18:00:54 4/18/2008 4 18 2008 18 637 525088 4819264 72 40
2:00:53 2/27/2010 2 27 2010 2 646 525246 4819265 71 40
10:00:53 3/11/2010 3 11 2010 10 643 526223 4819269 69 40
18:02:30 4/11/2010 4 11 2010 18 651 524193 4819261 122 39
18:04:23 3/28/2010 3 28 2010 18 640 526250 4819269 69 40
14:00:54 3/27/2013 3 27 2013 14 671 522116 4819254 177 40
12:00:53 3/14/2009 3 14 2009 12 643 521517 4819253 179 40
18:00:53 3/21/2011 3 21 2011 18 666 524403 4819262 122 39
0:00:47 4/15/2012 4 15 2012 0 670 524595 4819263 73 40
20:00:47 1/25/2014 1 25 2014 20 916 526264 4819270 69 40
18:00:47 4/3/2011 4 3 2011 18 659 525038 4819265 72 40
18:00:53 2/18/2012 2 18 2012 18 663 526490 4819271 68 40
14:00:52 1/22/2013 1 22 2013 14 677 521486 4819253 179 40
0:00:43 12/18/2013 12 18 2013 0 911 525839 4819268 70 40
18:00:56 3/1/2014 3 1 2014 18 908 525118 4819266 72 40
12:00:40 3/26/2008 3 26 2008 12 636 523574 4819260 175 40
4:00:42 4/24/2010 4 24 2010 4 652 525110 4819266 72 40
0:00:48 4/6/2009 4 6 2009 0 644 524847 4819265 72 40
12:00:48 4/11/2012 4 11 2012 12 665 522229 4819256 177 40
8:00:30 12/16/2013 12 16 2013 8 907 523795 4819261 176 40
10:00:53 3/11/2010 3 11 2010 10 644 526210 4819270 69 40
12:00:54 12/27/2013 12 27 2013 12 671 521399 4819254 179 40
18:00:54 1/3/2013 1 3 2013 18 665 523057 4819259 174 40
20:00:48 2/10/2012 2 10 2012 20 663 525513 4819268 71 40
6:00:42 4/6/2009 4 6 2009 6 645 525955 4819270 70 40
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12:00:49 3/20/2010 3 20 2010 12 653 521813 4819255 178 40
0:00:33 4/8/2009 4 8 2009 0 643 524006 4819263 176 40
2:01:24 3/3/2013 3 3 2013 2 666 522816 4819259 174 40
22:00:48 2/19/2014 2 19 2014 22 918 523707 4819262 176 40
18:01:41 4/7/2012 4 7 2012 18 666 525832 4819270 70 40
8:00:15 1/18/2013 1 18 2013 8 677 521227 4819254 179 40
14:00:55 4/18/2014 4 18 2014 14 913 524358 4819265 122 39
18:00:49 12/25/2013 12 25 2013 18 907 522170 4819257 177 40
18:00:43 3/31/2010 3 31 2010 18 639 524511 4819265 73 40
14:00:41 12/25/2012 12 25 2012 14 679 523863 4819263 176 40
16:01:12 4/13/2012 4 13 2012 16 676 526152 4819271 69 40
10:00:54 2/26/2010 2 26 2010 10 638 525161 4819268 72 40
18:00:41 4/3/2008 4 3 2008 18 633 522004 4819257 177 40
14:00:48 3/29/2009 3 29 2009 14 648 523590 4819262 175 40
18:00:56 3/22/2011 3 22 2011 18 650 523641 4819262 176 40
18:01:17 3/20/2009 3 20 2009 18 640 523217 4819261 175 40
8:00:50 1/30/2013 1 30 2013 8 663 521469 4819255 179 40
16:00:44 4/2/2011 4 2 2011 16 661 524113 4819264 122 39
0:00:23 1/30/2013 1 30 2013 0 663 521461 4819255 179 40
18:00:54 3/20/2010 3 20 2010 18 650 522428 4819259 173 40
2:00:47 1/30/2013 1 30 2013 2 663 521462 4819256 179 40
16:00:50 4/8/2013 4 8 2013 16 663 525595 4819270 71 40
12:00:54 2/26/2010 2 26 2010 12 640 525123 4819268 72 40
4:00:53 1/30/2013 1 30 2013 4 663 521466 4819256 179 40
18:00:47 4/11/2009 4 11 2009 18 648 526230 4819273 69 40
18:00:36 4/23/2014 4 23 2014 18 917 524346 4819266 122 39
16:00:43 3/18/2009 3 18 2009 16 639 521779 4819257 178 40
14:01:12 2/2/2013 2 2 2013 14 663 524164 4819266 122 39
4:00:56 4/6/2008 4 6 2008 4 635 523102 4819262 174 40
8:00:53 3/15/2014 3 15 2014 8 913 527217 4819278 66 40
8:00:54 1/17/2010 1 17 2010 8 640 526978 4819277 66 40
18:00:55 1/4/2009 1 4 2009 18 633 522250 4819260 177 40
12:00:48 1/22/2014 1 22 2014 12 916 524305 4819267 122 39
16:00:53 2/21/2013 2 21 2013 16 666 523429 4819264 175 40
14:00:45 1/20/2012 1 20 2012 14 663 525184 4819271 72 40
4:00:52 3/1/2010 3 1 2010 4 642 526048 4819274 69 40
18:00:58 3/13/2011 3 13 2011 18 647 521365 4819258 179 40
10:00:24 4/18/2011 4 18 2011 10 801 524194 4819268 122 39
12:00:44 3/17/2009 3 17 2009 12 643 523708 4819266 176 40
4:00:44 3/13/2014 3 13 2014 4 918 525607 4819273 71 40
0:01:23 4/1/2013 4 1 2013 0 663 525296 4819272 71 40
18:00:55 1/29/2013 1 29 2013 18 679 521149 4819258 180 40
12:00:27 2/8/2010 2 8 2010 12 633 525471 4819273 71 40
16:00:56 1/15/2014 1 15 2014 16 679 523036 4819264 174 40
8:00:51 1/14/2014 1 14 2014 8 679 521176 4819258 180 40
2:00:23 12/2/2011 12 2 2011 2 659 523871 4819267 176 40
0:00:50 12/29/2012 12 29 2012 0 675 524529 4819269 73 40
16:00:53 4/17/2011 4 17 2011 16 667 521729 4819260 178 40
8:00:24 12/25/2009 12 25 2009 8 644 525340 4819273 71 40
12:00:55 3/12/2009 3 12 2009 12 640 521397 4819259 179 40
14:00:53 12/24/2009 12 24 2009 14 646 523908 4819267 176 40
0:00:47 1/28/2010 1 28 2010 0 638 521454 4819259 179 40
8:00:56 2/29/2012 2 29 2012 8 665 524984 4819272 72 40
22:00:15 4/10/2008 4 10 2008 22 633 522249 4819262 177 40
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16:00:39 12/27/2013 12 27 2013 16 671 521410 4819260 179 40
10:01:11 2/4/2013 2 4 2013 10 679 525102 4819273 72 40
0:00:53 1/10/2011 1 10 2011 0 642 523683 4819267 176 40
16:00:41 4/3/2008 4 3 2008 16 634 522855 4819265 174 40
8:00:24 1/14/2012 1 14 2012 8 665 526054 4819276 69 40
10:00:47 4/18/2011 4 18 2011 10 655 524063 4819269 122 39
18:01:07 2/27/2011 2 27 2011 18 646 526673 4819279 68 40
14:00:26 1/15/2014 1 15 2014 14 907 523109 4819266 174 40
18:00:41 3/26/2009 3 26 2009 18 637 525195 4819274 72 40
6:00:54 1/14/2014 1 14 2014 6 679 521163 4819260 180 40
14:00:47 3/4/2010 3 4 2010 14 647 526176 4819278 69 40
6:01:40 2/17/2012 2 17 2012 6 665 525293 4819274 71 40
12:00:31 11/21/2010 11 21 2010 12 651 523836 4819269 176 40
12:00:35 4/11/2009 4 11 2009 12 633 524626 4819272 73 40
16:01:18 3/28/2009 3 28 2009 16 644 523207 4819267 174 40
16:00:47 3/21/2010 3 21 2010 16 653 522648 4819265 173 40
14:00:47 1/9/2011 1 9 2011 14 639 523623 4819269 176 40
16:00:48 4/18/2014 4 18 2014 16 908 525428 4819275 71 40
8:00:54 2/27/2010 2 27 2010 8 646 525126 4819274 72 40
22:00:56 3/23/2012 3 23 2012 22 681 521292 4819261 179 40
14:00:42 2/15/2011 2 15 2011 14 801 526056 4819278 69 40
16:00:54 3/19/2009 3 19 2009 16 638 523212 4819268 175 40
14:00:54 3/30/2012 3 30 2012 14 676 524606 4819273 73 40
14:00:24 1/22/2014 1 22 2014 14 916 524304 4819272 122 39
22:02:03 1/29/2013 1 29 2013 22 663 521425 4819262 179 40
2:00:41 1/18/2013 1 18 2013 2 677 521165 4819261 180 40
14:00:44 3/19/2010 3 19 2010 14 639 521648 4819263 178 40
10:00:54 2/26/2010 2 26 2010 10 647 525535 4819276 71 40
10:00:42 1/14/2009 1 14 2009 10 635 523660 4819270 176 40
12:00:55 3/30/2012 3 30 2012 12 676 524470 4819273 73 40
12:00:54 4/11/2012 4 11 2012 12 672 521982 4819264 178 40
16:00:44 11/22/2008 11 22 2008 16 634 526462 4819280 68 40
18:01:11 1/28/2010 1 28 2010 18 638 521409 4819262 179 40
16:00:54 3/31/2011 3 31 2011 16 667 523175 4819268 174 40
4:00:44 12/2/2011 12 2 2011 4 659 523879 4819271 176 40
8:00:21 12/8/2010 12 8 2010 8 639 526650 4819281 68 40
16:00:49 3/23/2008 3 23 2008 16 632 522703 4819267 173 40
14:01:22 12/25/2012 12 25 2012 14 675 523720 4819270 176 40
12:00:42 2/18/2013 2 18 2013 12 679 525365 4819276 71 40
16:00:47 4/18/2008 4 18 2008 16 636 525730 4819278 70 40
14:00:42 2/8/2013 2 8 2013 14 680 523407 4819269 175 40
2:00:54 12/18/2008 12 18 2008 2 632 525027 4819275 72 40
16:00:56 3/28/2009 3 28 2009 16 634 522591 4819266 173 40
18:05:19 3/28/2010 3 28 2010 18 655 526776 4819282 68 40
2:01:17 4/9/2011 4 9 2011 2 654 521716 4819264 178 40
16:00:53 12/15/2008 12 15 2008 16 633 523776 4819271 176 40
18:00:53 3/1/2010 3 1 2010 18 642 523722 4819270 176 40
12:00:42 3/3/2011 3 3 2011 12 642 526204 4819280 69 40
18:00:53 12/31/2012 12 31 2012 18 663 521559 4819263 179 40
22:00:13 4/6/2009 4 6 2009 22 645 525959 4819279 70 40
0:00:44 12/2/2011 12 2 2011 0 659 523826 4819271 176 40
20:00:54 2/26/2014 2 26 2014 20 918 524930 4819275 72 40
8:00:54 1/21/2013 1 21 2013 8 677 521408 4819263 179 40
2:00:54 1/23/2014 1 23 2014 2 916 525611 4819278 70 40
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8:00:42 4/5/2014 4 5 2014 8 917 524636 4819275 73 40
22:00:48 3/24/2011 3 24 2011 22 662 525570 4819278 71 40
16:00:20 2/8/2010 2 8 2010 16 633 525431 4819278 71 40
12:00:56 1/31/2011 1 31 2011 12 642 524705 4819275 73 40
12:00:20 4/11/2009 4 11 2009 12 640 523867 4819272 176 40
10:00:40 12/19/2011 12 19 2011 10 650 523752 4819272 176 40
2:00:47 12/29/2012 12 29 2012 2 675 524535 4819274 73 40
20:00:45 3/8/2014 3 8 2014 20 918 524309 4819274 122 39
0:00:50 4/11/2008 4 11 2008 0 633 522251 4819266 177 40
12:00:39 3/4/2010 3 4 2010 12 640 525532 4819278 71 40
4:00:54 1/23/2014 1 23 2014 4 916 525523 4819278 71 40
18:00:48 4/3/2008 4 3 2008 18 635 522987 4819269 174 40
22:00:47 4/8/2012 4 8 2012 22 666 525291 4819278 71 40
12:00:41 4/23/2009 4 23 2009 12 645 526129 4819281 69 40
14:00:47 2/27/2011 2 27 2011 14 646 526299 4819282 69 40
16:00:52 3/28/2009 3 28 2009 16 648 523215 4819271 175 40
16:00:47 4/7/2012 4 7 2012 16 666 525901 4819281 70 40
20:00:54 1/29/2013 1 29 2013 20 663 521423 4819265 179 40
14:00:48 1/4/2010 1 4 2010 14 641 523705 4819273 176 40
12:00:41 2/18/2013 2 18 2013 12 666 525544 4819279 71 40
8:00:57 1/9/2010 1 9 2010 8 641 521006 4819264 180 40
18:00:53 12/6/2010 12 6 2010 18 642 526068 4819282 69 40
14:00:54 4/1/2011 4 1 2011 14 661 521846 4819267 178 40
0:00:42 12/16/2013 12 16 2013 0 916 525172 4819278 72 40
10:00:53 4/17/2014 4 17 2014 10 908 521930 4819267 178 40
16:01:31 1/22/2014 1 22 2014 16 916 524843 4819278 72 40
18:00:50 4/18/2014 4 18 2014 18 908 525842 4819282 70 40
8:00:47 12/16/2013 12 16 2013 8 909 523831 4819274 176 40
4:00:41 12/5/2010 12 5 2010 4 647 524694 4819277 73 40
22:00:48 12/15/2011 12 15 2011 22 659 523772 4819274 176 40
14:00:52 2/27/2014 2 27 2014 14 916 522430 4819269 173 40
16:00:48 2/9/2011 2 9 2011 16 654 522459 4819270 173 40
16:00:48 4/22/2009 4 22 2009 16 646 523527 4819273 175 40
12:00:47 1/4/2010 1 4 2010 12 641 523705 4819274 176 40
0:00:55 3/13/2014 3 13 2014 0 908 526362 4819284 69 40
18:00:53 4/3/2008 4 3 2008 18 634 522854 4819271 174 40
14:00:30 3/2/2010 3 2 2010 14 644 523539 4819274 175 40
16:00:52 4/4/2011 4 4 2011 16 663 525398 4819280 71 40
12:00:54 1/14/2009 1 14 2009 12 635 523658 4819274 176 40
6:00:56 1/11/2010 1 11 2010 6 638 521282 4819266 179 40
10:00:55 1/4/2010 1 4 2010 10 641 523703 4819274 176 40
0:00:53 12/13/2012 12 13 2012 0 680 520931 4819265 180 40
2:00:53 12/27/2012 12 27 2012 2 671 521571 4819267 179 40
6:01:02 1/3/2014 1 3 2014 6 908 522868 4819272 174 40
4:00:47 1/18/2013 1 18 2013 4 677 521202 4819266 179 40
14:00:49 2/21/2014 2 21 2014 14 908 522916 4819272 174 40
0:00:54 4/20/2014 4 20 2014 0 913 525230 4819280 71 40
16:00:47 3/13/2009 3 13 2009 16 634 521483 4819268 179 40
10:00:56 4/6/2014 4 6 2014 10 909 523992 4819276 176 40
12:00:40 3/14/2009 3 14 2009 12 639 521483 4819268 179 40
8:01:17 12/1/2010 12 1 2010 8 639 525514 4819282 71 40
16:00:18 4/8/2008 4 8 2008 16 633 522588 4819271 173 40
22:00:55 3/1/2010 3 1 2010 22 642 523722 4819276 176 40
10:01:02 1/16/2014 1 16 2014 10 917 523202 4819274 174 40
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0:00:26 12/27/2012 12 27 2012 0 671 521564 4819268 179 40
6:00:28 1/6/2014 1 6 2014 6 909 524865 4819280 72 40
12:00:26 3/30/2011 3 30 2011 12 668 523946 4819276 176 40
14:00:55 3/20/2010 3 20 2010 14 639 521813 4819269 178 40
16:00:56 3/29/2009 3 29 2009 16 648 523627 4819275 176 40
2:00:57 12/30/2012 12 30 2012 2 680 524835 4819280 72 40
16:00:55 4/8/2010 4 8 2010 16 640 526457 4819286 68 40
14:00:42 3/19/2010 3 19 2010 14 653 521775 4819270 178 40
10:00:48 3/4/2010 3 4 2010 10 647 525560 4819283 71 40
14:00:50 4/20/2008 4 20 2008 14 636 525908 4819284 70 40
14:01:27 4/26/2011 4 26 2011 14 666 525961 4819285 70 40
22:00:37 3/12/2014 3 12 2014 22 908 526377 4819286 69 40
10:00:47 1/14/2009 1 14 2009 10 637 527219 4819290 66 40
18:01:16 4/8/2012 4 8 2012 18 678 524673 4819280 73 40
16:00:44 3/23/2008 3 23 2008 16 636 522870 4819274 174 40
18:00:56 4/6/2009 4 6 2009 18 640 525568 4819283 71 40
10:01:46 12/25/2012 12 25 2012 10 675 523735 4819277 176 40
14:00:35 1/13/2011 1 13 2011 14 801 523937 4819278 176 40
18:00:24 4/17/2009 4 17 2009 18 644 523807 4819277 176 40
22:00:41 3/23/2013 3 23 2013 22 658 525182 4819282 72 40
8:00:30 1/5/2009 1 5 2009 8 637 521463 4819270 179 40
16:00:21 2/10/2010 2 10 2010 16 647 522366 4819273 177 40
18:00:41 11/28/2010 11 28 2010 18 655 522059 4819272 177 40
12:00:14 4/1/2011 4 1 2011 12 661 521845 4819271 178 40
10:00:54 12/11/2013 12 11 2013 10 908 523057 4819275 174 40
10:02:43 4/6/2014 4 6 2014 10 908 523933 4819278 176 40
18:00:25 4/11/2013 4 11 2013 18 658 522066 4819272 177 40
10:01:41 2/4/2013 2 4 2013 10 680 524644 4819281 73 40
22:00:47 4/4/2010 4 4 2010 22 640 524721 4819281 73 40
2:01:00 2/5/2014 2 5 2014 2 907 523584 4819277 175 40
18:00:48 3/1/2010 3 1 2010 18 646 523691 4819278 176 40
8:00:41 3/8/2013 3 8 2013 8 679 524475 4819281 73 40
16:00:53 1/22/2013 1 22 2013 16 677 521468 4819270 179 40
18:00:47 4/10/2008 4 10 2008 18 633 523364 4819277 175 40
4:00:38 3/24/2013 3 24 2013 4 671 525471 4819284 71 40
6:00:48 3/18/2009 3 18 2009 6 643 522008 4819272 177 40
0:00:54 1/29/2010 1 29 2010 0 638 521410 4819270 179 40
2:00:42 12/2/2011 12 2 2011 2 801 526233 4819287 69 40
22:00:47 1/4/2009 1 4 2009 22 637 521458 4819271 179 40
16:00:40 2/18/2014 2 18 2014 16 908 522981 4819276 174 40
8:01:11 3/29/2014 3 29 2014 8 913 525623 4819285 70 40
12:00:41 3/31/2009 3 31 2009 12 648 523606 4819278 175 40
2:00:51 4/16/2009 4 16 2009 2 644 525906 4819287 70 40
14:00:54 4/8/2009 4 8 2009 14 637 524523 4819282 73 40
18:00:41 4/12/2008 4 12 2008 18 636 525577 4819286 71 40
18:03:08 1/2/2012 1 2 2012 18 641 524024 4819280 122 39
18:01:08 12/17/2009 12 17 2009 18 644 526359 4819289 69 40
2:00:21 1/5/2009 1 5 2009 2 637 521464 4819271 179 40
6:00:57 1/18/2013 1 18 2013 6 677 521202 4819271 179 40
16:00:47 4/10/2008 4 10 2008 16 633 523364 4819278 175 40
16:01:00 1/21/2013 1 21 2013 16 677 521443 4819272 179 40
18:00:56 1/9/2011 1 9 2011 18 642 523675 4819279 176 40
14:00:53 3/19/2010 3 19 2010 14 643 521633 4819273 178 40
16:00:44 12/25/2012 12 25 2012 16 670 521946 4819274 178 40
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12:00:55 12/19/2011 12 19 2011 12 650 523744 4819280 176 40
2:00:42 4/6/2008 4 6 2008 2 635 523108 4819278 174 40
4:00:48 1/5/2009 1 5 2009 4 637 521465 4819273 179 40
18:00:36 3/5/2013 3 5 2013 18 658 522282 4819275 177 40
14:00:44 2/8/2010 2 8 2010 14 633 525441 4819287 71 40
22:00:53 12/25/2012 12 25 2012 22 675 523715 4819280 176 40
18:00:51 4/17/2011 4 17 2011 18 641 521369 4819273 179 40
12:00:44 4/28/2011 4 28 2011 12 658 525955 4819289 70 40
6:00:54 12/5/2011 12 5 2011 6 650 525853 4819289 70 40
20:00:41 4/2/2012 4 2 2012 20 665 521280 4819273 179 40
18:00:41 3/21/2008 3 21 2008 18 635 522290 4819276 177 40
8:00:54 3/24/2009 3 24 2009 8 643 523025 4819279 174 40
0:00:47 1/5/2014 1 5 2014 0 917 522370 4819276 177 40
22:01:12 1/28/2010 1 28 2010 22 638 521410 4819274 179 40
18:00:54 3/14/2010 3 14 2010 18 641 521605 4819274 178 40
20:00:28 1/21/2014 1 21 2014 20 909 522370 4819277 177 40
18:01:05 12/19/2011 12 19 2011 18 650 523734 4819282 176 40
8:00:54 2/22/2014 2 22 2014 8 918 524167 4819283 122 39
18:00:26 3/27/2009 3 27 2009 18 637 522110 4819276 177 40
14:00:49 2/15/2010 2 15 2010 14 639 523710 4819282 176 40
2:00:53 1/22/2013 1 22 2013 2 677 521441 4819274 179 40
18:00:57 2/18/2012 2 18 2012 18 665 526147 4819291 69 40
18:00:41 4/3/2013 4 3 2013 18 679 524090 4819283 122 39
14:00:43 3/26/2012 3 26 2012 14 677 522702 4819279 173 40
12:00:53 4/21/2012 4 21 2012 12 674 522954 4819279 174 40
18:00:54 3/15/2011 3 15 2011 18 650 524712 4819286 73 40
14:00:56 3/19/2011 3 19 2011 14 666 523064 4819280 174 40
8:00:50 3/14/2010 3 14 2010 8 644 524413 4819285 73 40
16:00:24 1/19/2014 1 19 2014 16 679 524467 4819285 73 40
8:00:54 12/27/2012 12 27 2012 8 671 521582 4819275 179 40
12:00:42 1/16/2014 1 16 2014 12 917 523210 4819281 175 40
16:01:12 3/15/2010 3 15 2010 16 652 526478 4819293 68 40
18:00:42 3/20/2009 3 20 2009 18 643 522612 4819279 173 40
14:00:48 1/5/2014 1 5 2014 14 911 526065 4819292 69 40
4:00:54 12/23/2010 12 23 2010 4 801 523754 4819283 176 40
8:01:11 2/29/2012 2 29 2012 8 666 525361 4819289 71 40
10:00:50 12/6/2010 12 6 2010 10 638 522248 4819278 177 40
8:00:53 12/6/2010 12 6 2010 8 655 526251 4819293 69 40
16:00:56 1/5/2014 1 5 2014 16 911 526083 4819292 69 40
16:00:46 12/25/2008 12 25 2008 16 633 525719 4819291 70 40
18:00:51 4/13/2011 4 13 2011 18 663 525261 4819289 71 40
18:00:41 1/4/2009 1 4 2009 18 637 521459 4819276 179 40
22:00:42 4/14/2012 4 14 2012 22 670 524359 4819286 122 39
18:00:53 3/16/2010 3 16 2010 18 654 521886 4819277 178 40
18:00:54 3/20/2009 3 20 2009 18 633 523352 4819282 175 40
8:00:18 12/21/2008 12 21 2008 8 635 525585 4819290 71 40
10:00:44 4/25/2011 4 25 2011 10 669 524543 4819287 73 40
8:00:54 3/24/2009 3 24 2009 8 642 523036 4819281 174 40
12:00:25 4/30/2008 4 30 2008 12 634 524147 4819285 122 39
8:00:40 4/25/2011 4 25 2011 8 669 524540 4819287 73 40
14:00:28 1/9/2010 1 9 2010 14 633 521379 4819276 179 40
22:00:26 1/9/2011 1 9 2011 22 642 523675 4819284 176 40
16:01:05 12/19/2011 12 19 2011 16 650 523735 4819284 176 40
18:00:24 2/23/2010 2 23 2010 18 638 524909 4819288 72 40
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16:00:51 3/25/2012 3 25 2012 16 663 521927 4819278 178 40
0:00:30 12/4/2013 12 4 2013 0 907 526090 4819293 69 40
16:00:41 3/8/2013 3 8 2013 16 663 523937 4819285 176 40
22:01:06 3/24/2011 3 24 2011 22 669 525549 4819291 71 40
12:00:48 12/24/2012 12 24 2012 12 675 524390 4819287 122 39
10:00:42 4/23/2009 4 23 2009 10 644 525837 4819292 70 40
16:01:12 3/21/2010 3 21 2010 16 644 522640 4819281 173 40
16:00:47 4/21/2008 4 21 2008 16 633 526126 4819294 69 40
6:00:39 12/4/2010 12 4 2010 6 647 524760 4819289 73 40
18:01:23 3/21/2011 3 21 2011 18 665 523030 4819283 174 40
14:00:43 3/30/2011 3 30 2011 14 663 524181 4819287 122 39
16:00:26 2/10/2010 2 10 2010 16 646 522318 4819280 177 40
18:00:41 4/20/2009 4 20 2009 18 644 524376 4819288 122 39
6:00:54 4/3/2010 4 3 2010 6 644 525664 4819292 70 40
22:00:21 12/9/2008 12 9 2008 22 634 526420 4819295 68 40
18:00:53 4/6/2008 4 6 2008 18 637 522667 4819282 173 40
18:00:53 3/20/2009 3 20 2009 18 634 522099 4819280 177 40
14:00:53 2/10/2010 2 10 2010 14 646 522330 4819281 177 40
4:00:52 11/27/2010 11 27 2010 4 654 525879 4819294 70 40
18:00:54 4/1/2011 4 1 2011 18 661 521788 4819279 178 40
4:00:38 12/7/2011 12 7 2011 4 650 525279 4819292 71 40
14:00:44 2/26/2010 2 26 2010 14 646 525095 4819291 72 40
8:00:41 3/9/2009 3 9 2009 8 637 525545 4819293 71 40
22:00:55 11/26/2010 11 26 2010 22 641 521267 4819278 179 40
14:00:31 2/16/2012 2 16 2012 14 663 525419 4819293 71 40
18:00:54 3/17/2011 3 17 2011 18 664 522388 4819282 177 40
6:00:50 12/21/2010 12 21 2010 6 642 523794 4819287 176 40
16:00:56 12/12/2010 12 12 2010 16 638 521213 4819279 179 40
18:00:23 4/5/2009 4 5 2009 18 639 525404 4819293 71 40
18:00:21 3/15/2010 3 15 2010 18 801 521609 4819280 178 40
6:00:54 12/6/2010 12 6 2010 6 801 525685 4819294 70 40
20:00:47 3/4/2014 3 4 2014 20 918 523409 4819286 175 40
18:00:56 12/22/2012 12 22 2012 18 679 523779 4819288 176 40
16:01:11 4/21/2011 4 21 2011 16 669 525952 4819296 70 40
4:00:47 3/7/2009 3 7 2009 4 637 525276 4819293 71 40
18:01:12 4/22/2011 4 22 2011 18 801 521793 4819281 178 40
18:00:52 4/3/2008 4 3 2008 18 636 522547 4819283 173 40
6:00:57 3/19/2011 3 19 2011 6 669 522587 4819284 173 40
14:00:54 12/19/2011 12 19 2011 14 650 523734 4819288 176 40
14:00:42 2/9/2011 2 9 2011 14 801 523530 4819287 175 40
4:00:30 2/5/2014 2 5 2014 4 907 523587 4819288 175 40
16:00:54 2/26/2010 2 26 2010 16 643 524845 4819292 72 40
14:00:53 3/14/2009 3 14 2009 14 640 522533 4819284 173 40
16:00:44 1/9/2010 1 9 2010 16 633 521364 4819280 179 40
18:00:42 4/11/2011 4 11 2011 18 650 524216 4819290 122 39
2:00:32 4/9/2008 4 9 2008 2 636 523033 4819286 174 40
14:00:48 1/13/2014 1 13 2014 14 909 523127 4819286 174 40
16:00:47 4/22/2009 4 22 2009 16 644 523562 4819288 175 40
16:01:12 2/19/2012 2 19 2012 16 665 524601 4819292 73 40
22:00:42 1/21/2014 1 21 2014 22 909 522376 4819284 177 40
18:00:48 1/15/2014 1 15 2014 18 916 523741 4819289 176 40
18:01:53 1/22/2014 1 22 2014 18 908 522803 4819285 173 40
18:00:42 4/3/2012 4 3 2012 18 672 524539 4819292 73 40
10:00:53 12/30/2008 12 30 2008 10 633 523692 4819289 176 40
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22:00:42 4/6/2008 4 6 2008 22 635 522520 4819285 173 40
12:00:56 12/30/2008 12 30 2008 12 633 523713 4819289 176 40
12:00:42 2/19/2012 2 19 2012 12 665 524686 4819293 73 40
18:00:54 4/3/2011 4 3 2011 18 661 525495 4819296 71 40
12:00:09 4/14/2009 4 14 2009 12 648 525929 4819297 70 40
8:00:54 3/14/2010 3 14 2010 8 642 524443 4819292 73 40
0:00:33 2/5/2014 2 5 2014 0 907 523586 4819289 175 40
16:01:11 2/16/2012 2 16 2012 16 665 525055 4819294 72 40
4:00:54 12/5/2009 12 5 2009 4 638 521956 4819284 178 40
10:00:48 4/18/2011 4 18 2011 10 665 524127 4819291 122 39
20:00:59 3/7/2014 3 7 2014 20 918 522709 4819286 173 40
18:00:54 4/25/2010 4 25 2010 18 654 524017 4819291 122 39
8:00:55 2/10/2011 2 10 2011 8 646 523139 4819288 174 40
16:00:37 12/31/2010 12 31 2010 16 801 522255 4819285 177 40
12:00:42 12/28/2013 12 28 2013 12 911 523264 4819288 175 40
0:00:48 3/16/2014 3 16 2014 0 908 525980 4819298 70 40
2:00:53 12/13/2011 12 13 2011 2 650 525983 4819298 70 40
6:00:42 12/4/2011 12 4 2011 6 667 525728 4819298 70 40
8:00:40 12/7/2010 12 7 2010 8 655 525779 4819298 70 40
0:00:53 3/2/2010 3 2 2010 0 642 523745 4819290 176 40
12:00:23 3/17/2009 3 17 2009 12 645 523793 4819291 176 40
12:00:26 4/6/2009 4 6 2009 12 643 521869 4819284 178 40
10:01:19 3/22/2012 3 22 2012 10 670 522189 4819285 177 40
2:00:55 3/25/2011 3 25 2011 2 668 522975 4819288 174 40
8:00:56 11/17/2010 11 17 2010 8 651 523170 4819289 174 40
14:00:26 4/14/2011 4 14 2011 14 655 525368 4819297 71 40
2:00:49 2/27/2010 2 27 2010 2 642 525782 4819299 70 40
10:00:56 12/28/2013 12 28 2013 10 911 523264 4819289 175 40
4:00:45 3/18/2009 3 18 2009 4 644 523573 4819290 175 40
14:00:53 4/9/2010 4 9 2010 14 650 524724 4819295 73 40
18:00:52 4/15/2012 4 15 2012 18 670 523817 4819292 176 40
2:00:24 11/30/2010 11 30 2010 2 657 520967 4819282 180 40
16:00:26 3/28/2010 3 28 2010 16 746 526279 4819301 69 40
20:00:41 12/31/2012 12 31 2012 20 663 521538 4819284 179 40
0:00:53 1/18/2011 1 18 2011 0 638 524406 4819294 73 40
14:00:44 12/24/2012 12 24 2012 14 675 524378 4819294 122 39
20:00:47 2/17/2012 2 17 2012 20 665 525284 4819297 71 40
8:00:36 12/21/2010 12 21 2010 8 642 523799 4819292 176 40
12:00:32 2/24/2014 2 24 2014 12 908 525380 4819298 71 40
16:00:47 3/4/2014 3 4 2014 16 913 527056 4819304 66 40
6:00:47 12/13/2011 12 13 2011 6 658 525788 4819299 70 40
20:00:33 3/11/2014 3 11 2014 20 918 524639 4819295 73 40
18:00:53 4/29/2011 4 29 2011 18 655 520994 4819283 180 40
8:00:10 4/21/2008 4 21 2008 8 634 524376 4819294 122 39
18:00:42 4/26/2008 4 26 2008 18 631 521249 4819284 179 40
18:00:53 3/9/2010 3 9 2010 18 644 526177 4819301 69 40
14:00:54 12/24/2012 12 24 2012 14 679 525716 4819299 70 40
18:00:50 5/6/2009 5 6 2009 18 642 523793 4819293 176 40
12:00:49 3/14/2011 3 14 2011 12 650 523810 4819293 176 40
14:00:27 3/25/2009 3 25 2009 14 637 523053 4819290 174 40
0:00:41 4/11/2014 4 11 2014 0 913 525149 4819298 72 40
22:00:53 2/17/2012 2 17 2012 22 665 525288 4819298 71 40
20:00:27 4/10/2014 4 10 2014 20 907 525463 4819299 71 40
6:01:12 3/1/2010 3 1 2010 6 642 526033 4819301 69 40
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4:00:44 4/9/2008 4 9 2008 4 636 522870 4819290 174 40
14:00:51 1/5/2011 1 5 2011 14 801 521679 4819286 178 40
8:00:51 3/16/2012 3 16 2012 8 666 521922 4819287 178 40
18:00:47 1/14/2013 1 14 2013 18 663 522568 4819289 173 40
10:00:18 4/30/2011 4 30 2011 10 655 521882 4819287 178 40
16:00:15 12/25/2012 12 25 2012 16 658 522041 4819287 177 40
16:00:50 12/25/2008 12 25 2008 16 637 525705 4819300 70 40
10:00:49 4/17/2009 4 17 2009 10 644 524509 4819296 73 40
14:00:47 3/26/2012 3 26 2012 14 681 522869 4819290 174 40
18:00:54 12/31/2012 12 31 2012 18 680 521720 4819287 178 40
18:00:47 1/9/2010 1 9 2010 18 647 521136 4819285 180 40
16:00:24 2/26/2010 2 26 2010 16 647 524846 4819297 72 40
16:00:56 2/2/2011 2 2 2011 16 646 522167 4819288 177 40
22:00:23 12/22/2012 12 22 2012 22 679 523777 4819294 176 40
14:00:53 2/3/2013 2 3 2013 14 679 525786 4819301 70 40
16:00:59 1/14/2014 1 14 2014 16 907 523661 4819293 176 40
18:00:45 1/2/2014 1 2 2014 18 679 521780 4819287 178 40
14:00:53 2/18/2014 2 18 2014 14 908 522973 4819291 174 40
18:00:26 4/29/2011 4 29 2011 18 654 521815 4819287 178 40
10:00:54 1/21/2014 1 21 2014 10 916 523745 4819294 176 40
16:00:41 3/23/2012 3 23 2012 16 671 522719 4819290 173 40
14:00:44 11/21/2010 11 21 2010 14 651 523836 4819294 176 40
2:00:56 12/15/2012 12 15 2012 2 670 525517 4819301 71 40
6:00:32 4/9/2008 4 9 2008 6 636 522876 4819291 174 40
4:00:41 12/5/2011 12 5 2011 4 650 525939 4819303 70 40
14:00:25 3/22/2008 3 22 2008 14 633 523495 4819294 175 40
14:00:34 12/30/2008 12 30 2008 14 633 523711 4819295 176 40
22:01:08 3/2/2013 3 2 2013 22 663 522742 4819291 173 40
4:00:41 12/15/2012 12 15 2012 4 670 525513 4819301 71 40
0:00:44 1/15/2014 1 15 2014 0 679 522420 4819290 173 40
4:00:53 12/13/2011 12 13 2011 4 650 525936 4819303 70 40
12:00:53 2/16/2012 2 16 2012 12 663 525421 4819301 71 40
10:00:54 1/24/2014 1 24 2014 10 679 523413 4819294 175 40
8:00:47 4/21/2013 4 21 2013 8 671 523736 4819295 176 40
8:00:57 11/29/2010 11 29 2010 8 643 525779 4819303 70 40
12:00:55 1/21/2014 1 21 2014 12 916 523743 4819295 176 40
0:00:53 3/8/2011 3 8 2011 0 654 523002 4819293 174 40
4:00:55 1/5/2014 1 5 2014 4 917 522367 4819291 177 40
22:00:46 3/24/2011 3 24 2011 22 663 525570 4819302 71 40
14:00:53 11/26/2010 11 26 2010 14 655 526140 4819305 69 40
18:00:55 4/13/2011 4 13 2011 18 650 525220 4819301 71 40
14:00:21 12/25/2008 12 25 2008 14 637 525708 4819303 70 40
2:00:26 12/12/2008 12 12 2008 2 634 523973 4819297 176 40
10:00:47 1/16/2014 1 16 2014 10 907 523665 4819296 176 40
12:00:54 12/16/2008 12 16 2008 12 637 523287 4819294 175 40
2:00:25 12/10/2012 12 10 2012 2 658 526130 4819305 69 40
16:00:56 3/30/2008 3 30 2008 16 636 522558 4819292 173 40
4:01:15 12/27/2012 12 27 2012 4 671 521584 4819289 179 40
4:00:41 1/22/2013 1 22 2013 4 677 521448 4819288 179 40
10:00:53 4/21/2013 4 21 2013 10 671 523736 4819296 176 40
8:00:55 4/18/2009 4 18 2009 8 640 526797 4819308 68 40
0:00:22 1/9/2012 1 9 2012 0 663 524286 4819298 122 39
6:00:35 1/23/2014 1 23 2014 6 679 522823 4819293 174 40
18:00:56 3/12/2009 3 12 2009 18 638 522265 4819291 177 40
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10:00:54 2/4/2013 2 4 2013 10 675 524725 4819300 73 40
14:00:48 2/2/2011 2 2 2011 14 646 522170 4819291 177 40
12:00:56 3/3/2009 3 3 2009 12 637 525144 4819302 72 40
4:00:15 3/8/2009 3 8 2009 4 637 525818 4819304 70 40
6:00:54 12/29/2012 12 29 2012 6 675 525011 4819301 72 40
10:00:41 2/5/2014 2 5 2014 10 916 523837 4819297 176 40
22:00:48 1/22/2014 1 22 2014 22 916 525345 4819302 71 40
14:00:12 12/16/2008 12 16 2008 14 637 523261 4819295 175 40
14:01:43 3/25/2011 3 25 2011 14 668 522386 4819292 177 40
12:00:48 3/2/2014 3 2 2014 12 907 524119 4819298 122 39
0:00:38 3/3/2013 3 3 2013 0 663 522743 4819294 173 40
4:00:53 12/8/2013 12 8 2013 4 911 525210 4819303 71 40
18:00:41 4/3/2008 4 3 2008 18 632 522266 4819292 177 40
18:00:47 3/23/2012 3 23 2012 18 666 523445 4819296 175 40
0:00:48 3/24/2014 3 24 2014 0 918 522753 4819294 173 40
16:00:45 12/30/2013 12 30 2013 16 911 524110 4819299 122 39
20:00:49 4/3/2014 4 3 2014 20 907 524393 4819300 122 39
22:00:53 3/23/2014 3 23 2014 22 918 522751 4819294 173 40
16:00:54 3/26/2011 3 26 2011 16 661 525495 4819304 71 40
18:00:41 12/10/2010 12 10 2010 18 641 522076 4819292 177 40
8:00:54 2/17/2012 2 17 2012 8 665 525291 4819304 71 40
4:00:42 4/9/2008 4 9 2008 4 633 521512 4819290 179 40
6:00:41 4/9/2008 4 9 2008 6 633 521512 4819290 179 40
8:00:53 3/8/2012 3 8 2012 8 666 523693 4819298 176 40
4:00:51 1/15/2011 1 15 2011 4 801 523175 4819296 174 40
16:00:53 3/21/2010 3 21 2010 16 646 522549 4819294 173 40
18:00:53 3/7/2011 3 7 2011 18 647 521445 4819291 179 40
12:00:42 4/1/2008 4 1 2008 12 633 521928 4819292 178 40
4:00:53 12/16/2013 12 16 2013 4 911 525392 4819305 71 40
8:00:21 1/17/2009 1 17 2009 8 632 521672 4819292 178 40
6:00:48 1/5/2009 1 5 2009 6 637 521461 4819291 179 40
14:00:20 3/23/2008 3 23 2008 14 632 522687 4819295 173 40
2:00:24 12/10/2008 12 10 2008 2 634 526211 4819308 69 40
8:00:52 4/15/2012 4 15 2012 8 665 522399 4819294 177 40
12:01:18 3/20/2014 3 20 2014 12 913 527200 4819312 66 40
10:00:54 2/26/2010 2 26 2010 10 640 525153 4819304 72 40
12:00:47 2/1/2011 2 1 2011 12 650 524310 4819301 122 39
8:01:24 4/14/2010 4 14 2010 8 644 524895 4819303 72 40
10:00:30 12/16/2008 12 16 2008 10 637 523284 4819297 175 40
6:01:13 12/23/2010 12 23 2010 6 801 523708 4819299 176 40
14:00:42 1/31/2011 1 31 2011 14 642 524704 4819303 73 40
14:00:19 3/22/2008 3 22 2008 14 637 523612 4819299 176 40
4:00:53 12/21/2008 12 21 2008 4 635 525612 4819306 70 40
8:00:24 1/22/2013 1 22 2013 8 677 521450 4819292 179 40
12:00:49 1/21/2013 1 21 2013 12 677 521427 4819292 179 40
12:00:23 3/21/2010 3 21 2010 12 653 521848 4819293 178 40
6:00:44 4/25/2011 4 25 2011 6 666 525034 4819304 72 40
18:00:55 2/17/2014 2 17 2014 18 907 523889 4819300 176 40
14:00:53 4/10/2008 4 10 2008 14 633 523360 4819298 175 40
16:00:32 4/28/2009 4 28 2009 16 644 525451 4819306 71 40
18:00:47 12/25/2012 12 25 2012 18 658 522045 4819294 177 40
4:00:54 3/2/2010 3 2 2010 4 642 523749 4819300 176 40
14:00:25 2/26/2010 2 26 2010 14 647 525045 4819305 72 40
6:00:53 2/26/2014 2 26 2014 6 913 527009 4819313 66 40
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8:00:23 12/19/2009 12 19 2009 8 640 523762 4819301 176 40
16:00:54 3/29/2011 3 29 2011 16 667 525499 4819307 71 40
16:00:20 3/14/2009 3 14 2009 16 637 525403 4819307 71 40
10:00:41 12/11/2010 12 11 2010 10 641 523081 4819298 174 40
12:00:52 3/26/2010 3 26 2010 12 640 525536 4819307 71 40
18:00:39 1/15/2009 1 15 2009 18 633 522315 4819296 177 40
10:00:50 2/1/2011 2 1 2011 10 642 524347 4819303 122 39
20:01:19 3/15/2014 3 15 2014 20 908 525981 4819309 70 40
18:00:42 1/21/2013 1 21 2013 18 677 521379 4819293 179 40
6:00:53 12/13/2011 12 13 2011 6 650 525803 4819309 70 40
18:00:49 1/22/2013 1 22 2013 18 677 521431 4819293 179 40
18:00:26 5/7/2011 5 7 2011 18 664 525343 4819307 71 40
6:00:42 12/1/2010 12 1 2010 6 654 525983 4819309 70 40
4:00:44 11/29/2010 11 29 2010 4 643 525783 4819309 70 40
0:00:56 1/5/2009 1 5 2009 0 637 521454 4819294 179 40
22:00:54 3/15/2014 3 15 2014 22 908 525978 4819310 70 40
18:00:41        3/11/2010       3       11      2010    18      643     525274  4819307 71      40
18:00:43        5/13/2011       5       13      2011    18      657     521845  4819295 178     40
8:00:16 4/20/2008       4       20      2008    8       632     521851  4819295 178     40
16:00:55        4/18/2011       4       18      2011    16      668     524902  4819306 72      40
8:00:53 4/12/2012       4       12      2012    8       666     525997  4819310 70      40
6:00:54 3/2/2010        3       2       2010    6       642     523748  4819302 176     40
10:00:42        1/15/2013       1       15      2013    10      680     522096  4819297 177     40
14:00:42        1/22/2012       1       22      2012    14      663     523715  4819302 176     40
4:00:54 1/14/2014       1       14      2014    4       679     521196  4819294 179     40
18:00:26        3/15/2010       3       15      2010    18      651     526138  4819311 69      40
6:00:53 11/29/2010      11      29      2010    6       643     525781  4819310 70      40
16:00:27        1/29/2011       1       29      2011    16      654     522277  4819297 177     40
18:00:56        3/6/2010        3       6       2010    18      639     526220  4819312 69      40
6:00:56 1/22/2013       1       22      2013    6       677     521445  4819295 179     40
0:00:53 12/11/2010      12      11      2010    0       650     523682  4819302 176     40
16:00:50        3/8/2010        3       8       2010    16      647     526819  4819314 66      40
14:00:17        2/26/2010       2       26      2010    14      643     525160  4819308 72      40
4:00:54 12/1/2010       12      1       2010    4       654     525955  4819311 70      40
8:00:53 12/22/2009      12      22      2009    8       644     524079  4819304 122     39
2:00:53 3/2/2010        3       2       2010    2       642     523762  4819303 176     40
14:00:41        4/7/2012        4       7       2012    14      666     526066  4819312 69      40
18:01:17        1/18/2010       1       18      2010    18      642     526029  4819311 69      40
4:00:35 3/13/2014       3       13      2014    4       917     526384  4819313 69      40
12:00:56        2/16/2012       2       16      2012    12      665     525296  4819309 71 40
18:00:42 3/12/2010 3 12 2010 18 650 525716 4819310 70 40
18:00:48 4/10/2008 4 10 2008 18 631 521941 4819297 178 40
0:00:14 1/17/2014 1 17 2014 0 917 522865 4819300 174 40
16:00:43 3/14/2009 3 14 2009 16 642 525164 4819308 72 40
16:00:41 4/4/2008 4 4 2008 16 636 522483 4819299 173 40
4:00:10 12/18/2009 12 18 2009 4 644 525530 4819310 71 40
18:00:53 12/11/2010 12 11 2010 18 654 525685 4819310 70 40
20:01:23 1/22/2014 1 22 2014 20 916 525329 4819309 71 40
12:00:47 1/5/2014 1 5 2014 12 671 523165 4819301 174 40
22:01:05 3/24/2011 3 24 2011 22 650 525569 4819310 71 40
12:00:20 4/1/2008 4 1 2008 12 634 522026 4819298 177 40
0:00:53 12/12/2013 12 12 2013 0 917 523699 4819303 176 40
12:00:49 3/21/2014 3 21 2014 12 907 522196 4819298 177 40
14:00:54 2/1/2014 2 1 2014 14 916 523454 4819302 175 40
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16:01:54 3/26/2010 3 26 2010 16 640 525717 4819311 70 40
18:00:53 12/18/2008 12 18 2008 18 635 525120 4819309 72 40
18:00:47 4/29/2011 4 29 2011 18 655 521830 4819297 178 40
10:00:47 1/5/2011 1 5 2011 10 801 521672 4819297 178 40
16:00:41 1/4/2009 1 4 2009 16 637 521447 4819296 179 40
10:00:55 2/16/2011 2 16 2011 10 646 525722 4819311 70 40
18:00:49 3/28/2011 3 28 2011 18 661 524964 4819308 72 40
18:00:11 3/20/2009 3 20 2009 18 637 524017 4819305 122 39
14:00:44 2/26/2011 2 26 2011 14 642 525337 4819310 71 40
22:00:30 1/18/2010 1 18 2010 22 643 525981 4819313 70 40
12:00:54 4/25/2013 4 25 2013 12 679 521788 4819298 178 40
2:00:53 3/1/2010 3 1 2010 2 646 525967 4819313 70 40
12:00:42 4/2/2008 4 2 2008 12 634 522754 4819301 173 40
12:00:41 3/26/2010 3 26 2010 12 652 524490 4819307 73 40
12:01:00 1/16/2014 1 16 2014 12 907 523673 4819304 176 40
2:00:56 3/1/2010 3 1 2010 2 638 525155 4819310 72 40
2:00:23 12/1/2010 12 1 2010 2 654 525741 4819312 70 40
4:00:49 3/21/2010 3 21 2010 4 654 525853 4819313 70 40
16:00:54 4/4/2008 4 4 2008 16 634 522846 4819302 174 40
10:00:56 3/3/2014 3 3 2014 10 916 524124 4819306 122 39
4:00:31 3/25/2013 3 25 2013 4 663 524402 4819307 122 39
10:00:54 2/26/2011 2 26 2011 10 642 526043 4819314 69 40
4:00:41 12/26/2012 12 26 2012 4 658 522076 4819300 177 40
18:00:47 12/10/2010 12 10 2010 18 638 521506 4819298 179 40
12:00:48 12/25/2008 12 25 2008 12 637 525733 4819313 70 40
0:00:56 4/9/2012 4 9 2012 0 666 525269 4819311 71 40
10:00:56 12/1/2010 12 1 2010 10 639 522185 4819300 177 40
18:00:23 12/28/2009 12 28 2009 18 633 521626 4819298 178 40
2:00:41 12/21/2008 12 21 2008 2 635 525609 4819312 71 40
16:01:12 2/25/2013 2 25 2013 16 671 522346 4819301 177 40
10:00:53 12/25/2008 12 25 2008 10 637 525734 4819313 70 40
12:00:41 3/31/2009 3 31 2009 12 646 523425 4819305 175 40
12:00:43 1/31/2011 1 31 2011 12 655 522656 4819302 173 40
4:01:11 3/1/2010 3 1 2010 4 646 525408 4819312 71 40
22:00:48 2/27/2013 2 27 2013 22 671 522368 4819302 177 40
4:00:47 4/8/2012 4 8 2012 4 677 524613 4819309 73 40
10:00:41 2/15/2011 2 15 2011 10 801 525734 4819314 70 40
14:00:53 1/21/2013 1 21 2013 14 677 521429 4819299 179 40
14:00:54 12/7/2010 12 7 2010 14 647 522724 4819303 173 40
16:00:37 1/14/2011 1 14 2011 16 638 522160 4819301 177 40
8:00:22 4/12/2009 4 12 2009 8 643 524173 4819308 122 39
18:00:31 4/14/2011 4 14 2011 18 664 526119 4819315 69 40
4:00:24 12/5/2013 12 5 2013 4 911 526360 4819316 69 40
18:00:55 3/17/2011 3 17 2011 18 662 522398 4819302 177 40
12:00:54 12/18/2008 12 18 2008 12 635 523738 4819307 176 40
18:00:56 12/26/2013 12 26 2013 18 679 522836 4819304 174 40
12:01:11 3/2/2014 3 2 2014 12 916 523959 4819307 176 40
12:00:56 2/26/2010 2 26 2010 12 643 525164 4819312 72 40
18:00:58 12/12/2010 12 12 2010 18 638 521235 4819298 179 40
10:00:54 2/26/2010 2 26 2010 10 643 525161 4819312 72 40
10:00:53 3/3/2014 3 3 2014 10 909 524109 4819308 122 39
2:00:54 12/7/2011 12 7 2011 2 650 525234 4819313 71 40
14:00:33 2/16/2012 2 16 2012 14 665 525293 4819313 71 40
6:00:54 4/8/2012 4 8 2012 6 677 524612 4819311 73 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:44 12/18/2008 12 18 2008 10 635 523741 4819307 176 40
6:00:41 4/21/2012 4 21 2012 6 658 524391 4819310 122 39
14:00:12 3/14/2010 3 14 2010 14 641 521711 4819301 178 40
20:00:26 2/19/2014 2 19 2014 20 918 523821 4819308 176 40
18:00:29 12/7/2010 12 7 2010 18 801 523478 4819307 175 40
12:00:35 4/9/2014 4 9 2014 12 907 525960 4819316 70 40
0:00:54 3/19/2010 3 19 2010 0 644 524352 4819310 122 39
18:00:48 5/8/2011 5 8 2011 18 666 525210 4819313 71 40
12:00:43 4/21/2012 4 21 2012 12 671 523109 4819306 174 40
12:00:18 3/27/2008 3 27 2008 12 634 523644 4819308 176 40
14:00:30 4/8/2009 4 8 2009 14 642 524571 4819311 73 40
14:00:21 12/25/2008 12 25 2008 14 633 525732 4819315 70 40
6:00:56 3/22/2011 3 22 2011 6 654 525267 4819314 71 40
18:00:24 1/4/2009 1 4 2009 18 637 521449 4819300 179 40
14:00:54 1/14/2009 1 14 2009 14 633 522830 4819305 174 40
14:00:56 1/2/2013 1 2 2013 14 675 523746 4819308 176 40
18:00:56 4/2/2011 4 2 2011 18 669 524010 4819309 176 40
16:00:42 4/13/2009 4 13 2009 16 641 523843 4819309 176 40
18:00:16 3/30/2008 3 30 2008 18 636 522518 4819304 173 40
6:00:53 1/5/2014 1 5 2014 6 917 522368 4819304 177 40
16:01:43 4/1/2011 4 1 2011 16 666 522046 4819303 177 40
2:00:53 1/5/2014 1 5 2014 2 917 522366 4819304 177 40
8:00:56 3/21/2011 3 21 2011 8 661 522327 4819304 177 40
8:00:44 4/8/2012 4 8 2012 8 658 524057 4819310 122 39
16:00:40 2/28/2013 2 28 2013 16 663 525441 4819315 71 40
8:00:47 3/4/2012 3 4 2012 8 665 523798 4819309 176 40
14:00:47 4/11/2009 4 11 2009 14 634 524408 4819311 73 40
16:00:54 2/28/2013 2 28 2013 16 666 525535 4819316 71 40
4:01:12 3/25/2011 3 25 2011 4 650 522775 4819306 173 40
12:00:54 4/7/2013 4 7 2013 12 677 525246 4819315 71 40
10:00:53 1/21/2013 1 21 2013 10 677 521425 4819301 179 40
20:00:18 3/11/2014 3 11 2014 20 908 525466 4819316 71 40
16:00:53 2/1/2011 2 1 2011 16 646 523530 4819309 175 40
18:00:54 2/19/2014 2 19 2014 18 918 523748 4819309 176 40
10:00:44 1/16/2013 1 16 2013 10 671 522648 4819306 173 40
8:00:12 2/26/2014 2 26 2014 8 913 527021 4819322 66 40
2:00:50 11/29/2010 11 29 2010 2 643 525783 4819317 70 40
12:00:41 3/25/2012 3 25 2012 12 663 521826 4819303 178 40
16:00:56 1/19/2013 1 19 2013 16 665 523279 4819308 175 40
2:00:09 4/2/2009 4 2 2009 2 645 522816 4819307 174 40
2:00:20 3/7/2009 3 7 2009 2 637 525870 4819318 70 40
18:00:43 2/25/2011 2 25 2011 18 646 525828 4819318 70 40
6:00:36 3/25/2011 3 25 2011 6 650 522759 4819307 173 40
20:00:42 12/25/2012 12 25 2012 20 658 522065 4819305 177 40
2:00:26 12/26/2012 12 26 2012 2 658 522065 4819305 177 40
0:00:55 4/11/2014 4 11 2014 0 909 526027 4819319 69 40
20:00:41 1/16/2014 1 16 2014 20 917 522854 4819307 174 40
2:00:47 12/16/2012 12 16 2012 2 671 525521 4819317 71 40
2:00:41 2/18/2014 2 18 2014 2 918 523889 4819311 176 40
10:00:42 2/12/2013 2 12 2013 10 679 524169 4819312 122 39
16:00:54 3/2/2010 3 2 2010 16 633 523762 4819311 176 40
12:00:41 3/13/2009 3 13 2009 12 638 522038 4819305 177 40
14:00:44 4/8/2009 4 8 2009 14 644 524523 4819314 73 40
10:00:38 12/15/2008 12 15 2008 10 633 523771 4819311 176 40
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14:00:20 4/12/2012 4 12 2012 14 658 525969 4819319 70 40
16:00:49 3/29/2009 3 29 2009 16 642 523488 4819310 175 40
14:00:39 1/25/2014 1 25 2014 14 917 522195 4819306 177 40
18:00:41 4/5/2009 4 5 2009 18 640 525340 4819317 71 40
0:00:47 12/26/2012 12 26 2012 0 658 522067 4819306 177 40
6:00:45 3/25/2011 3 25 2011 6 669 522754 4819308 173 40
10:00:53 12/25/2012 12 25 2012 10 679 523786 4819312 176 40
14:00:54 1/16/2013 1 16 2013 14 663 523390 4819311 175 40
22:00:50 4/6/2008 4 6 2008 22 637 522583 4819308 173 40
16:00:21 4/6/2011 4 6 2011 16 654 526422 4819322 68 40
18:00:51 1/11/2012 1 11 2012 18 658 524939 4819317 72 40
14:00:43 3/28/2010 3 28 2010 14 651 526536 4819323 68 40
10:00:54 2/26/2010 2 26 2010 10 639 525309 4819318 71 40
4:00:53 4/5/2012 4 5 2012 4 675 525233 4819318 71 40
14:00:37 3/4/2014 3 4 2014 14 913 527083 4819325 66 40
16:00:56 12/20/2009 12 20 2009 16 639 523713 4819313 176 40
2:00:53 1/15/2013 1 15 2013 2 680 521976 4819307 178 40
16:00:55 3/7/2013 3 7 2013 16 663 523354 4819312 175 40
12:00:56 2/27/2010 2 27 2010 12 643 525544 4819319 71 40
0:00:49 2/18/2014 2 18 2014 0 918 523886 4819313 176 40
8:00:47 11/23/2013 11 23 2013 8 909 523304 4819311 175 40
0:00:53 2/18/2012 2 18 2012 0 665 525281 4819319 71 40
18:00:32 3/5/2013 3 5 2013 18 679 522056 4819307 177 40
14:00:52 2/16/2014 2 16 2014 14 918 526170 4819322 69 40
12:00:53 3/13/2009 3 13 2009 12 644 525500 4819320 71 40
0:00:48 11/19/2010 11 19 2010 0 641 521024 4819304 180 40
4:00:41 12/16/2012 12 16 2012 4 670 525243 4819319 71 40
16:00:54 1/19/2013 1 19 2013 16 671 523307 4819312 175 40
0:00:48 12/2/2010 12 2 2010 0 655 526303 4819323 69 40
8:00:41 3/18/2013 3 18 2013 8 663 522143 4819308 177 40
16:00:41 2/4/2011 2 4 2011 16 654 522791 4819310 173 40
22:00:48 3/12/2010 3 12 2010 22 650 525766 4819321 70 40
18:00:57 12/23/2011 12 23 2011 18 650 524743 4819317 73 40
0:00:53 12/12/2013 12 12 2013 0 911 523701 4819314 176 40
16:00:48 3/17/2014 3 17 2014 16 918 523537 4819313 175 40
18:00:47 3/2/2013 3 2 2013 18 665 523114 4819312 174 40
12:00:41 2/10/2010 2 10 2010 12 647 522303 4819309 177 40
18:00:15 3/17/2011 3 17 2011 18 663 522361 4819309 177 40
10:00:52 2/15/2011 2 15 2011 10 639 525810 4819322 70 40
2:00:49 12/5/2011 12 5 2011 2 650 526019 4819323 69 40
14:00:24 3/21/2011 3 21 2011 14 663 524045 4819316 122 39
16:00:53 2/19/2013 2 19 2013 16 663 523944 4819315 176 40
12:00:43 4/2/2008 4 2 2008 12 633 522262 4819309 177 40
6:00:56 4/3/2010 4 3 2010 6 652 525667 4819322 70 40
0:00:15 12/8/2010 12 8 2010 0 641 523792 4819315 176 40
14:00:52 4/5/2011 4 5 2011 14 666 525784 4819322 70 40
18:00:53 12/23/2009 12 23 2009 18 644 525271 4819320 71 40
16:00:54 4/21/2011 4 21 2011 16 654 525977 4819323 70 40
10:00:43 1/19/2014 1 19 2014 10 916 523688 4819315 176 40
14:00:56 2/10/2010 2 10 2010 14 647 522360 4819310 177 40
14:01:04 2/28/2014 2 28 2014 14 909 526040 4819324 69 40
14:00:20 3/23/2008 3 23 2008 14 635 522521 4819311 173 40
16:00:54 3/23/2008 3 23 2008 16 635 522530 4819311 173 40
16:00:52 3/13/2009 3 13 2009 16 643 522217 4819310 177 40
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14:00:57 2/18/2013 2 18 2013 14 666 525607 4819322 71 40
4:00:56 4/3/2012 4 3 2012 4 675 525360 4819321 71 40
4:00:56 3/13/2014 3 13 2014 4 916 526397 4819325 69 40
22:00:47 4/7/2009 4 7 2009 22 643 524057 4819317 122 39
10:00:53 12/23/2009 12 23 2009 10 639 522854 4819313 174 40
12:00:57 12/15/2008 12 15 2008 12 633 523765 4819316 176 40
18:00:36 3/11/2010 3 11 2010 18 647 525303 4819321 71 40
16:00:48 3/28/2009 3 28 2009 16 638 522619 4819312 173 40
8:00:41 2/28/2010 2 28 2010 8 644 525292 4819321 71 40
18:00:42 4/5/2009 4 5 2009 18 642 525592 4819323 71 40
18:00:51 3/17/2014 3 17 2014 18 918 523536 4819315 175 40
8:00:48 3/22/2009 3 22 2009 8 648 522904 4819313 174 40
18:00:45 4/3/2008 4 3 2008 18 632 522339 4819311 177 40
4:00:49 4/11/2012 4 11 2012 4 673 524349 4819318 122 39
16:00:42 4/2/2010 4 2 2010 16 641 523832 4819317 176 40
14:00:42 3/25/2012 3 25 2012 14 663 521891 4819310 178 40
10:00:43 4/21/2008 4 21 2008 10 636 524749 4819320 73 40
14:00:32 2/24/2010 2 24 2010 14 646 523867 4819317 176 40
18:01:12 2/2/2011 2 2 2011 18 647 521539 4819309 179 40
22:00:50 1/16/2014 1 16 2014 22 917 522852 4819314 174 40
14:00:34 12/15/2008 12 15 2008 14 633 523769 4819317 176 40
8:00:49 12/6/2010 12 6 2010 8 642 526270 4819326 69 40
4:00:41 1/16/2010 1 16 2010 4 643 525987 4819325 70 40
20:00:54 2/17/2014 2 17 2014 20 918 523908 4819318 176 40
10:00:50 3/4/2010 3 4 2010 10 639 525799 4819325 70 40
16:00:48 4/15/2013 4 15 2013 16 671 522065 4819312 177 40
18:00:37 3/10/2010 3 10 2010 18 638 525893 4819325 70 40
16:00:56 3/19/2011 3 19 2011 16 650 523961 4819318 176 40
10:01:24 4/22/2011 4 22 2011 10 666 526304 4819327 69 40
16:01:23 1/8/2010 1 8 2010 16 638 522057 4819312 177 40
18:00:40 12/7/2010 12 7 2010 18 641 523806 4819318 176 40
22:00:42 2/17/2014 2 17 2014 22 918 523908 4819318 176 40
2:00:41 1/23/2014 1 23 2014 2 679 522798 4819315 173 40
8:00:54 1/23/2014 1 23 2014 8 679 522806 4819315 174 40
4:01:15 4/4/2012 4 4 2012 4 666 525739 4819325 70 40
2:01:51 1/17/2014 1 17 2014 2 917 522860 4819315 174 40
14:00:44 1/9/2010 1 9 2010 14 641 521338 4819310 179 40
18:00:53 12/18/2010 12 18 2010 18 642 524008 4819319 176 40
16:00:43 4/12/2012 4 12 2012 16 658 525955 4819326 70 40
14:00:56 1/19/2014 1 19 2014 14 679 524364 4819320 122 39
14:00:55 3/12/2012 3 12 2012 14 663 524097 4819320 122 39
10:00:42 4/12/2012 4 12 2012 10 658 525954 4819327 70 40
14:01:05 1/21/2014 1 21 2014 14 916 523744 4819319 176 40
12:01:53 3/13/2009 3 13 2009 12 643 522031 4819313 177 40
14:00:47 1/19/2010 1 19 2010 14 644 525657 4819326 70 40
12:00:56 2/28/2012 2 28 2012 12 663 525453 4819325 71 40
0:00:30 12/16/2012 12 16 2012 0 670 525295 4819324 71 40
8:00:50 1/15/2013 1 15 2013 8 680 521988 4819313 178 40
2:00:54 11/20/2013 11 20 2013 2 909 524118 4819320 122 39
8:00:53 1/5/2014 1 5 2014 8 917 522398 4819314 177 40
12:00:36 12/23/2009 12 23 2009 12 639 522856 4819316 174 40
18:00:44 2/2/2011 2 2 2011 18 801 521594 4819312 179 40
18:00:48 2/19/2013 2 19 2013 18 666 522752 4819316 173 40
6:01:24 4/4/2012 4 4 2012 6 666 525736 4819327 70 40
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0:00:54 1/19/2011 1 19 2011 0 642 523665 4819319 176 40
16:00:49 1/9/2010 1 9 2010 16 641 521337 4819311 179 40
10:00:56 3/4/2010 3 4 2010 10 642 525804 4819327 70 40
6:00:57 4/11/2012 4 11 2012 6 673 524342 4819322 122 39
4:00:53 1/23/2014 1 23 2014 4 679 522801 4819316 173 40
22:00:23 12/25/2012 12 25 2012 22 658 522058 4819314 177 40
2:00:55 4/4/2012 4 4 2012 2 666 525737 4819327 70 40
4:00:21 3/18/2009 3 18 2009 4 637 523525 4819319 175 40
2:00:53 12/12/2013 12 12 2013 2 907 525353 4819326 71 40
18:01:24 4/3/2008 4 3 2008 18 636 522553 4819316 173 40
16:01:48 3/9/2010 3 9 2010 16 642 526361 4819330 69 40
16:00:58 12/23/2010 12 23 2010 16 646 523405 4819319 175 40
22:00:35 12/12/2011 12 12 2011 22 650 526228 4819329 69 40
10:00:47 12/18/2008 12 18 2008 10 634 523716 4819320 176 40
16:00:41 3/5/2013 3 5 2013 16 658 522374 4819316 177 40
6:00:49 12/27/2012 12 27 2012 6 671 521570 4819313 179 40
16:00:42 4/4/2009 4 4 2009 16 634 521669 4819313 178 40
4:00:37 12/17/2010 12 17 2010 4 642 523833 4819321 176 40
6:00:34 4/5/2012 4 5 2012 6 675 525228 4819326 71 40
16:00:45 3/28/2009 3 28 2009 16 642 523372 4819319 175 40
14:00:20 3/29/2009 3 29 2009 14 642 523489 4819320 175 40
16:00:41 4/6/2011 4 6 2011 16 660 525798 4819328 70 40
10:00:51 4/22/2008 4 22 2008 10 632 524409 4819323 73 40
10:00:44 4/7/2012 4 7 2012 10 672 525606 4819328 71 40
8:00:49 2/17/2011 2 17 2011 8 646 523684 4819321 176 40
22:01:14 12/4/2010 12 4 2010 22 647 523923 4819322 176 40
18:00:12 4/17/2011 4 17 2011 18 666 525731 4819328 70 40
12:00:48 4/15/2009 4 15 2009 12 635 522432 4819316 173 40
18:00:54 3/21/2011 3 21 2011 18 668 524945 4819325 72 40
12:00:47 2/25/2014 2 25 2014 12 908 525488 4819328 71 40
14:00:45 12/24/2009 12 24 2009 14 644 523867 4819322 176 40
6:00:41 4/3/2012 4 3 2012 6 675 525364 4819327 71 40
6:00:54 12/17/2010 12 17 2010 6 642 523826 4819322 176 40
18:00:50 3/18/2011 3 18 2011 18 655 522224 4819316 177 40
4:00:24 12/10/2012 12 10 2012 4 658 525954 4819330 70 40
2:00:48 3/28/2012 3 28 2012 2 676 521371 4819314 179 40
18:00:15 4/13/2011 4 13 2011 18 664 525156 4819327 72 40
22:00:54 12/5/2011 12 5 2011 22 667 525972 4819330 70 40
14:00:30 2/26/2010 2 26 2010 14 640 525050 4819327 72 40
18:00:45 3/31/2013 3 31 2013 18 663 526052 4819330 69 40
12:00:55 1/2/2013 1 2 2013 12 671 522133 4819317 177 40
12:00:25 3/9/2010 3 9 2010 12 643 526478 4819333 68 40
8:00:49 11/27/2008 11 27 2008 8 634 526857 4819334 66 40
2:00:48 5/12/2011 5 12 2011 2 654 526244 4819332 69 40
18:00:50 2/26/2010 2 26 2010 18 640 523814 4819323 176 40
10:00:47 12/20/2011 12 20 2011 10 650 523887 4819323 176 40
2:00:55 12/16/2012 12 16 2012 2 670 525291 4819328 71 40
16:00:42 4/14/2011 4 14 2011 16 658 525356 4819329 71 40
0:00:42 12/6/2010 12 6 2010 0 801 525512 4819329 71 40
6:00:54 4/20/2010 4 20 2010 6 646 524319 4819325 122 39
2:00:55 12/14/2010 12 14 2010 2 642 523826 4819323 176 40
10:00:43 4/21/2008 4 21 2008 10 631 524537 4819326 73 40
22:00:53 1/18/2011 1 18 2011 22 642 523663 4819323 176 40
10:00:41 5/1/2011 5 1 2011 10 655 521932 4819317 178 40
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16:00:54 2/3/2013 2 3 2013 16 680 521967 4819318 178 40
14:00:42 11/26/2010 11 26 2010 14 801 525765 4819331 70 40
16:00:59 2/4/2014 2 4 2014 16 907 523518 4819323 175 40
4:00:56 4/8/2012 4 8 2012 4 666 525895 4819332 70 40
4:00:53 3/25/2011 3 25 2011 4 669 522742 4819320 173 40
10:00:53 1/2/2013 1 2 2013 10 671 522135 4819319 177 40
12:00:53 1/5/2011 1 5 2011 12 801 521675 4819317 178 40
16:00:41 1/19/2009 1 19 2009 16 632 521698 4819317 178 40
16:00:23 3/24/2011 3 24 2011 16 664 524156 4819326 122 39
18:00:48 12/19/2012 12 19 2012 18 670 523794 4819324 176 40
8:01:11 1/15/2010 1 15 2010 8 642 526705 4819335 68 40
22:00:54 12/6/2013 12 6 2013 22 917 526189 4819334 69 40
16:00:42 4/1/2012 4 1 2012 16 666 525451 4819331 71 40
10:01:42 3/4/2010 3 4 2010 10 644 525668 4819332 70 40
12:00:39 1/31/2014 1 31 2014 12 916 523558 4819324 175 40
4:00:26 12/16/2013 12 16 2013 4 909 523977 4819325 176 40
4:00:55 3/18/2014 3 18 2014 4 916 523714 4819325 176 40
4:00:50 1/15/2013 1 15 2013 4 680 521985 4819319 178 40
8:00:54 1/15/2010 1 15 2010 8 643 525796 4819332 70 40
16:00:24 4/7/2009 4 7 2009 16 639 525134 4819330 72 40
16:00:54 4/18/2011 4 18 2011 16 662 523828 4819325 176 40
18:00:47 11/26/2010 11 26 2010 18 641 521257 4819317 179 40
18:01:13 12/12/2011 12 12 2011 18 650 526288 4819335 69 40
6:00:54 3/1/2010 3 1 2010 6 644 525158 4819330 72 40
18:00:53 4/16/2009 4 16 2009 18 641 524587 4819328 73 40
14:00:53 12/12/2010 12 12 2010 14 638 521197 4819317 179 40
14:00:21 1/13/2012 1 13 2012 14 658 525989 4819334 70 40
12:00:38 3/30/2011 3 30 2011 12 669 523881 4819326 176 40
18:00:40 4/11/2010 4 11 2010 18 652 524028 4819326 122 39
2:00:47 12/8/2010 12 8 2010 2 641 523797 4819326 176 40
16:00:48 4/17/2011 4 17 2011 16 801 523792 4819326 176 40
0:00:31 3/22/2009 3 22 2009 0 640 525449 4819332 71 40
18:00:55 3/17/2009 3 17 2009 18 637 523608 4819325 175 40
8:00:24 12/23/2010 12 23 2010 8 801 523701 4819326 176 40
8:00:54 1/16/2010 1 16 2010 8 643 525795 4819333 70 40
12:00:55 12/18/2008 12 18 2008 12 634 523715 4819326 176 40
14:00:13 1/17/2011 1 17 2011 14 642 524344 4819328 122 39
22:00:53 3/20/2009 3 20 2009 22 645 524859 4819330 72 40
16:00:54 1/17/2014 1 17 2014 16 909 523505 4819325 175 40
16:00:23 12/21/2008 12 21 2008 16 635 525643 4819333 70 40
22:00:25 11/25/2010 11 25 2010 22 643 525281 4819332 71 40
16:00:53 12/25/2012 12 25 2012 16 679 523766 4819327 176 40
18:00:26 3/29/2009 3 29 2009 18 642 523503 4819326 175 40
14:01:24 3/1/2013 3 1 2013 14 677 522682 4819323 173 40
4:00:43 4/2/2009 4 2 2009 4 645 522841 4819324 174 40
4:00:47 12/1/2010 12 1 2010 4 655 525941 4819335 70 40
12:00:41 2/28/2012 2 28 2012 12 666 526000 4819335 70 40
18:00:53 3/31/2010 3 31 2010 18 652 525429 4819333 71 40
6:00:54 1/16/2010 1 16 2010 6 643 525794 4819335 70 40
6:00:55 12/24/2012 12 24 2012 6 675 524590 4819330 73 40
16:00:47 3/31/2011 3 31 2011 16 662 523728 4819327 176 40
10:00:56 1/4/2010 1 4 2010 10 633 523840 4819328 176 40
16:00:24 1/13/2014 1 13 2014 16 909 523061 4819325 174 40
18:01:24 3/25/2008 3 25 2008 18 636 523346 4819326 175 40
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6:00:47 12/6/2010 12 6 2010 6 639 526491 4819338 68 40
14:00:47 4/8/2009 4 8 2009 14 640 524628 4819331 73 40
10:01:24 1/18/2014 1 18 2014 10 916 523746 4819328 176 40
18:00:44 12/12/2010 12 12 2010 18 638 521215 4819319 179 40
6:00:42 4/2/2009 4 2 2009 6 645 522839 4819325 174 40
10:00:53 4/9/2014 4 9 2014 10 908 526713 4819339 68 40
8:00:53 3/29/2008 3 29 2008 8 634 524022 4819329 122 39
6:00:18 1/15/2013 1 15 2013 6 680 521984 4819322 178 40
0:00:56 12/1/2010 12 1 2010 0 654 525702 4819335 70 40
0:00:50 4/28/2009 4 28 2009 0 646 521640 4819321 178 40
16:00:55 12/11/2013 12 11 2013 16 907 522185 4819323 177 40
14:00:53 2/16/2011 2 16 2011 14 646 525165 4819333 72 40
18:00:25 4/20/2011 4 20 2011 18 665 524016 4819329 122 39
12:00:24 1/4/2010 1 4 2010 12 633 523841 4819329 176 40
6:00:23 3/22/2011 3 22 2011 6 669 525301 4819334 71 40
16:00:42 4/21/2011 4 21 2011 16 650 525964 4819337 70 40
10:00:47 3/15/2010 3 15 2010 10 650 526194 4819338 69 40
12:00:23 12/25/2009 12 25 2009 12 644 523712 4819328 176 40
14:00:38 1/3/2010 1 3 2010 14 633 523735 4819329 176 40
22:00:56 12/7/2010 12 7 2010 22 641 523810 4819329 176 40
18:00:30 3/17/2014 3 17 2014 18 908 523403 4819328 175 40
14:00:41 3/22/2011 3 22 2011 14 655 523544 4819328 175 40
16:00:47 3/28/2010 3 28 2010 16 640 526201 4819338 69 40
16:00:48 12/25/2009 12 25 2009 16 644 523703 4819329 176 40
16:02:41 1/21/2014 1 21 2014 16 916 523792 4819329 176 40
2:00:43 12/1/2010 12 1 2010 2 655 525888 4819337 70 40
18:00:53 3/16/2010 3 16 2010 18 642 525843 4819337 70 40
22:00:20 4/11/2013 4 11 2013 22 658 521094 4819320 180 40
4:00:29 4/9/2012 4 9 2012 4 658 524353 4819332 122 39
6:00:12 2/1/2012 2 1 2012 6 663 521597 4819322 178 40
12:00:53 12/30/2008 12 30 2008 12 632 523698 4819330 176 40
10:00:53 4/2/2012 4 2 2012 10 676 525748 4819337 70 40
12:00:50 3/19/2008 3 19 2008 12 635 523492 4819329 175 40
14:00:42 2/19/2012 2 19 2012 14 665 524643 4819333 73 40
22:00:42 12/3/2011 12 3 2011 22 658 525981 4819338 70 40
20:00:49 2/19/2014 2 19 2014 20 913 527045 4819343 66 40
14:00:42 1/19/2013 1 19 2013 14 665 523300 4819329 175 40
14:00:43 4/15/2008 4 15 2008 14 632 524454 4819333 73 40
12:00:56 11/26/2010 11 26 2010 12 801 523826 4819331 176 40
16:00:56 4/6/2012 4 6 2012 16 679 526129 4819339 69 40
22:00:56 2/26/2013 2 26 2013 22 677 521464 4819323 179 40
18:00:56 11/25/2010 11 25 2010 18 643 525269 4819336 71 40
18:00:48 3/31/2011 3 31 2011 18 662 523708 4819330 176 40
12:00:25 4/22/2009 4 22 2009 12 646 523864 4819331 176 40
10:00:41 4/17/2011 4 17 2011 10 662 525373 4819337 71 40
12:00:41 1/14/2011 1 14 2011 12 655 522306 4819326 177 40
10:00:54 1/19/2013 1 19 2013 10 671 523343 4819330 175 40
8:00:56 12/24/2012 12 24 2012 8 675 524576 4819334 73 40
2:00:53 1/17/2009 1 17 2009 2 632 521495 4819323 179 40
18:00:54 4/15/2012 4 15 2012 18 676 524298 4819333 122 39
14:00:43 3/2/2010 3 2 2010 14 642 523674 4819331 176 40
4:00:41 3/1/2010 3 1 2010 4 644 525150 4819336 72 40
2:00:42 4/2/2009 4 2 2009 2 642 522914 4819328 174 40
2:00:39 12/4/2012 12 4 2012 2 675 525595 4819338 71 40
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10:00:51 1/24/2014 1 24 2014 10 909 523573 4819331 175 40
4:00:56 2/4/2011 2 4 2011 4 655 523805 4819331 176 40
0:01:23 12/13/2011 12 13 2011 0 650 526000 4819340 70 40
18:00:55 3/23/2009 3 23 2009 18 645 525539 4819338 71 40
20:00:55 3/16/2014 3 16 2014 20 913 527202 4819345 66 40
2:00:46 12/4/2008 12 4 2008 2 634 526545 4819342 68 40
16:01:12 5/1/2010 5 1 2010 16 639 523832 4819332 176 40
0:00:24 12/10/2012 12 10 2012 0 658 526181 4819341 69 40
4:00:48 2/18/2014 2 18 2014 4 918 523942 4819333 176 40
8:00:54 12/31/2009 12 31 2009 8 644 525623 4819339 70 40
22:01:12 12/14/2010 12 14 2010 22 642 523937 4819333 176 40
8:01:11 11/21/2010 11 21 2010 8 641 524138 4819333 122 39
8:00:47 4/2/2014 4 2 2014 8 913 523009 4819330 174 40
14:00:53 1/17/2014 1 17 2014 14 909 523504 4819331 175 40
12:00:43 3/22/2011 3 22 2011 12 655 523546 4819332 175 40
8:00:28 3/25/2010 3 25 2010 8 646 522478 4819328 173 40
14:00:47 3/19/2009 3 19 2009 14 646 523936 4819333 176 40
14:00:54 12/25/2009 12 25 2009 14 644 523715 4819332 176 40
22:00:53 1/17/2010 1 17 2010 22 644 525795 4819340 70 40
18:00:48 11/25/2010 11 25 2010 18 651 523835 4819333 176 40
18:00:47 3/31/2010 3 31 2010 18 638 524395 4819335 122 39
6:00:40 1/17/2014 1 17 2014 6 917 522860 4819329 174 40
16:00:50 4/2/2010 4 2 2010 16 652 525203 4819338 72 40
10:00:47 12/30/2008 12 30 2008 10 632 523699 4819332 176 40
16:00:26 12/19/2009 12 19 2009 16 639 522973 4819330 174 40
10:00:23 2/26/2013 2 26 2013 10 666 525612 4819339 70 40
16:00:53 4/19/2013 4 19 2013 16 671 523465 4819332 175 40
6:00:53 12/15/2012 12 15 2012 6 670 525532 4819339 71 40
12:00:55 1/15/2013 1 15 2013 12 680 522098 4819327 177 40
14:00:24 1/4/2010 1 4 2010 14 633 523833 4819333 176 40
6:00:44 4/9/2012 4 9 2012 6 658 524346 4819335 122 39
8:00:50 3/31/2009 3 31 2009 8 644 523054 4819331 174 40
16:00:53 2/27/2011 2 27 2011 16 646 526084 4819342 69 40
6:00:42 12/18/2008 12 18 2008 6 634 525826 4819341 70 40
4:00:48 12/21/2010 12 21 2010 4 642 523937 4819334 176 40
12:00:52 3/25/2014 3 25 2014 12 679 521812 4819327 178 40
6:01:07 3/1/2010 3 1 2010 6 646 525390 4819339 71 40
4:00:47 3/5/2014 3 5 2014 4 917 523035 4819331 174 40
0:00:48 3/7/2009 3 7 2009 0 637 525807 4819341 70 40
22:00:55 4/10/2014 4 10 2014 22 909 526019 4819342 69 40
16:00:54 1/16/2013 1 16 2013 16 663 523357 4819332 175 40
18:00:54 4/2/2008 4 2 2008 18 632 521519 4819326 179 40
16:00:25 1/2/2013 1 2 2013 16 663 523053 4819331 174 40
16:00:55 3/14/2009 3 14 2009 16 638 521715 4819327 178 40
12:00:23 3/3/2011 3 3 2011 12 650 526301 4819343 69 40
8:00:41 12/31/2009 12 31 2009 8 643 525044 4819338 72 40
4:00:56 12/18/2008 12 18 2008 4 634 525826 4819341 70 40
4:00:56 1/17/2014 1 17 2014 4 917 522865 4819331 174 40
10:00:49 3/4/2010 3 4 2010 10 640 525623 4819341 70 40
14:00:48 3/26/2009 3 26 2009 14 634 523039 4819332 174 40
4:00:52 4/26/2011 4 26 2011 4 655 521307 4819326 179 40
10:00:42 3/4/2009 3 4 2009 10 637 525847 4819342 70 40
10:00:53 4/28/2014 4 28 2014 10 909 524022 4819335 122 39
18:00:42 4/22/2009 4 22 2009 18 646 523677 4819334 176 40
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0:00:55 12/12/2013 12 12 2013 0 671 523957 4819335 176 40
6:00:54 12/6/2010 12 6 2010 6 642 526295 4819344 69 40
18:00:53 3/19/2010 3 19 2010 18 652 525567 4819341 71 40
8:00:54 1/17/2014 1 17 2014 8 917 522883 4819331 174 40
14:00:37 4/8/2012 4 8 2012 14 671 523466 4819333 175 40
8:00:48 4/9/2010 4 9 2010 8 639 526179 4819343 69 40
18:00:55 3/22/2009 3 22 2009 18 633 525101 4819339 72 40
18:00:22 11/28/2010 11 28 2010 18 647 521532 4819327 179 40
22:00:53 1/16/2009 1 16 2009 22 632 521497 4819327 179 40
16:00:54 5/1/2010 5 1 2010 16 656 523755 4819335 176 40
6:00:20 2/17/2011 2 17 2011 6 646 523691 4819335 176 40
2:00:34 1/5/2011 1 5 2011 2 801 521589 4819328 179 40
14:00:26 1/31/2011 1 31 2011 14 655 522657 4819331 173 40
12:00:43 1/3/2010 1 3 2010 12 633 523731 4819335 176 40
10:00:15 1/14/2011 1 14 2011 10 801 523918 4819335 176 40
2:00:14 4/11/2008 4 11 2008 2 633 522052 4819329 177 40
18:00:54 1/1/2013 1 1 2013 18 665 522592 4819331 173 40
18:00:33 4/20/2013 4 20 2013 18 658 524045 4819336 122 39
8:01:11 1/16/2011 1 16 2011 8 801 523686 4819335 176 40
10:00:24 3/28/2010 3 28 2010 10 655 526670 4819346 68 40
10:00:47 4/9/2010 4 9 2010 10 639 526177 4819344 69 40
14:00:49 3/26/2012 3 26 2012 14 671 522602 4819331 173 40
2:00:55 3/9/2009 3 9 2009 2 637 525724 4819343 70 40
16:00:47 1/21/2013 1 21 2013 16 680 522418 4819331 173 40
0:02:15 1/3/2011 1 3 2011 0 650 522873 4819332 174 40
22:00:41 2/28/2010 2 28 2010 22 642 525136 4819340 72 40
12:00:51 4/11/2009 4 11 2009 12 642 525892 4819343 70 40
18:00:42 4/19/2011 4 19 2011 18 663 521076 4819327 180 40
14:00:41 1/13/2009 1 13 2009 14 637 525063 4819340 72 40
22:00:54 11/25/2010 11 25 2010 22 651 523833 4819336 176 40
12:00:53 1/19/2013 1 19 2013 12 671 523343 4819334 175 40
14:00:36 1/19/2013 1 19 2013 14 671 523344 4819334 175 40
10:00:12 3/9/2009 3 9 2009 10 637 526083 4819344 69 40
22:00:54 12/27/2013 12 27 2013 22 917 522002 4819330 177 40
18:00:55 3/2/2014 3 2 2014 18 918 524266 4819338 122 39
6:00:47 1/17/2009 1 17 2009 6 632 521500 4819328 179 40
0:00:43 12/4/2011 12 4 2011 0 658 525882 4819344 70 40
4:00:49 2/17/2011 2 17 2011 4 646 523695 4819336 176 40
0:01:58 12/21/2009 12 21 2009 0 640 525684 4819343 70 40
10:01:15 2/10/2010 2 10 2010 10 647 522342 4819331 177 40
18:00:47 12/15/2011 12 15 2011 18 659 523726 4819336 176 40
16:00:24 3/19/2009 3 19 2009 16 633 523091 4819334 174 40
14:00:48 1/19/2011 1 19 2011 14 801 523721 4819336 176 40
10:00:42 1/3/2010 1 3 2010 10 633 523730 4819336 176 40
18:00:42 1/16/2009 1 16 2009 18 632 521495 4819328 179 40
14:00:33 4/18/2009 4 18 2009 14 640 527037 4819349 66 40
8:00:53 11/21/2010 11 21 2010 8 643 525260 4819342 71 40
12:00:53 4/18/2011 4 18 2011 12 669 523815 4819336 176 40
6:00:54 1/16/2011 1 16 2011 6 801 523694 4819336 176 40
10:00:54 3/2/2014 3 2 2014 10 908 524319 4819338 122 39
2:00:54 3/9/2010 3 9 2010 2 638 526164 4819345 69 40
16:00:27 4/12/2012 4 12 2012 16 675 525149 4819342 72 40
12:00:55 12/25/2008 12 25 2008 12 633 525753 4819344 70 40
4:00:48 1/3/2011 1 3 2011 4 650 522881 4819334 174 40
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22:00:42 12/6/2011 12 6 2011 22 650 525404 4819343 71 40
18:00:54 1/2/2011 1 2 2011 18 650 522873 4819334 174 40
6:00:49 1/14/2012 1 14 2012 6 665 525812 4819344 70 40
4:00:54 12/18/2008 12 18 2008 4 637 524041 4819338 122 39
10:00:47 12/30/2008 12 30 2008 10 634 523750 4819337 176 40
12:00:44 4/12/2012 4 12 2012 12 658 526107 4819346 69 40
10:00:53 3/4/2010 3 4 2010 10 643 525731 4819344 70 40
2:00:56 2/1/2012 2 1 2012 2 663 521566 4819330 179 40
14:00:42 4/11/2012 4 11 2012 14 672 521990 4819331 178 40
10:00:43 11/3/2010 11 3 2010 10 639 522470 4819333 173 40
16:00:50 1/22/2009 1 22 2009 16 633 521534 4819330 179 40
14:00:54 3/25/2009 3 25 2009 14 648 523110 4819335 174 40
18:00:47 12/14/2010 12 14 2010 18 642 523913 4819338 176 40
18:00:54 2/19/2013 2 19 2013 18 663 522657 4819334 173 40
12:01:05 4/15/2014 4 15 2014 12 916 526970 4819350 66 40
2:01:46 1/3/2011 1 3 2011 2 650 522871 4819335 174 40
18:00:09 4/1/2011 4 1 2011 18 662 521717 4819331 178 40
2:00:53 12/18/2009 12 18 2009 2 644 525624 4819345 70 40
10:00:54 2/29/2012 2 29 2012 10 666 525842 4819346 70 40
16:02:11 2/16/2014 2 16 2014 16 918 526208 4819347 69 40
14:00:54 1/21/2013 1 21 2013 14 680 522415 4819334 173 40
6:00:50 3/8/2009 3 8 2009 6 637 525767 4819346 70 40
14:00:35 4/10/2013 4 10 2013 14 677 522173 4819333 177 40
22:00:25 3/6/2009 3 6 2009 22 637 525791 4819346 70 40
16:00:53 3/27/2014 3 27 2014 16 907 525171 4819344 72 40
8:00:42 4/3/2012 4 3 2012 8 658 521965 4819333 178 40
14:00:20 3/13/2011 3 13 2011 14 650 524071 4819340 122 39
0:00:29 12/18/2013 12 18 2013 0 907 525882 4819347 70 40
0:00:23 11/29/2010 11 29 2010 0 643 525679 4819346 70 40
22:00:48 3/19/2009 3 19 2009 22 644 523054 4819336 174 40
14:00:48 4/14/2009 4 14 2009 14 648 525993 4819347 70 40
18:00:53 12/12/2010 12 12 2010 18 642 521385 4819331 179 40
0:01:12 12/22/2009 12 22 2009 0 647 522927 4819336 174 40
12:00:27 2/24/2014 2 24 2014 12 907 525343 4819345 71 40
10:00:53 12/24/2012 12 24 2012 10 675 524429 4819342 73 40
6:00:56 3/1/2010 3 1 2010 6 643 525185 4819344 72 40
18:00:27 4/1/2008 4 1 2008 18 631 521672 4819332 178 40
8:00:47 3/17/2009 3 17 2009 8 643 523378 4819338 175 40
0:00:54 3/14/2014 3 14 2014 0 908 525321 4819345 71 40
18:00:54 3/16/2010 3 16 2010 18 651 525385 4819346 71 40
12:00:53 12/24/2009 12 24 2009 12 644 523860 4819340 176 40
18:00:21 3/4/2013 3 4 2013 18 663 523314 4819338 175 40
14:00:54 12/30/2010 12 30 2010 14 642 524531 4819343 73 40
6:00:53 3/22/2011 3 22 2011 6 667 525284 4819346 71 40
18:00:43 1/16/2009 1 16 2009 18 632 522296 4819335 177 40
18:00:24 3/20/2011 3 20 2011 18 658 522839 4819337 174 40
14:00:43 12/30/2008 12 30 2008 14 634 523752 4819340 176 40
10:01:11 2/15/2011 2 15 2011 10 642 525809 4819348 70 40
12:00:56 2/26/2010 2 26 2010 12 638 525175 4819346 72 40
10:00:42 3/15/2010 3 15 2010 10 651 526135 4819349 69 40
12:00:49 1/19/2014 1 19 2014 12 907 523646 4819340 176 40
18:00:56 4/3/2012 4 3 2012 18 676 524537 4819344 73 40
4:00:53 4/9/2012 4 9 2012 4 673 524492 4819343 73 40
18:00:42 3/19/2009 3 19 2009 18 645 524829 4819345 72 40
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8:00:55 3/26/2008 3 26 2008 8 636 523817 4819341 176 40
18:00:53 2/9/2010 2 9 2010 18 647 522195 4819336 177 40
16:00:56 12/19/2009 12 19 2009 16 646 523757 4819341 176 40
0:00:54 3/20/2009 3 20 2009 0 644 523054 4819339 174 40
0:00:53 3/25/2014 3 25 2014 0 909 525436 4819347 71 40
14:00:53 3/29/2012 3 29 2012 14 670 525269 4819347 71 40
18:00:20 12/10/2010 12 10 2010 18 654 522153 4819336 177 40
4:00:53 2/1/2012 2 1 2012 4 663 521566 4819334 179 40
12:00:52 4/6/2009 4 6 2009 12 641 521849 4819335 178 40
12:02:56 4/3/2010 4 3 2010 12 639 526553 4819352 68 40
0:00:47 12/20/2009 12 20 2009 0 646 525182 4819347 72 40
18:00:47 4/6/2012 4 6 2012 18 673 526191 4819351 69 40
16:00:47 3/22/2009 3 22 2009 16 644 525092 4819347 72 40
10:00:53 12/11/2013 12 11 2013 10 911 523169 4819340 174 40
18:00:42 3/12/2011 3 12 2011 18 654 522227 4819337 177 40
8:00:27 4/10/2014 4 10 2014 8 907 525323 4819348 71 40
14:00:35 3/21/2011 3 21 2011 14 667 525085 4819347 72 40
0:00:24 2/3/2014 2 3 2014 0 909 522836 4819339 174 40
18:00:47 1/16/2010 1 16 2010 18 643 525816 4819350 70 40
16:00:34 2/2/2011 2 2 2011 16 801 521745 4819336 178 40
22:01:14 1/2/2011 1 2 2011 22 650 522875 4819339 174 40
16:00:26 4/18/2014 4 18 2014 16 909 524461 4819345 73 40
16:00:53 3/31/2011 3 31 2011 16 666 523333 4819341 175 40
18:00:43 3/29/2012 3 29 2012 18 675 525322 4819348 71 40
18:00:31 12/25/2008 12 25 2008 18 633 525687 4819350 70 40
14:00:53 2/14/2011 2 14 2011 14 638 522443 4819338 173 40
16:00:47 4/26/2011 4 26 2011 16 666 525807 4819350 70 40
10:00:24 1/14/2012 1 14 2012 10 658 525380 4819349 71 40
6:00:35 2/4/2011 2 4 2011 6 655 523805 4819343 176 40
4:00:41 3/1/2010 3 1 2010 4 643 525185 4819348 72 40
6:00:47 4/9/2012 4 9 2012 6 673 524487 4819346 73 40
8:00:56 3/25/2008 3 25 2008 8 637 523726 4819343 176 40
0:00:53 1/17/2009 1 17 2009 0 632 521494 4819336 179 40
8:00:50 11/25/2010 11 25 2010 8 651 523780 4819343 176 40
14:00:41 1/3/2010 1 3 2010 14 638 523628 4819343 176 40
18:00:56 4/6/2012 4 6 2012 18 672 525817 4819351 70 40
10:00:54 4/14/2009 4 14 2009 10 648 525667 4819350 70 40
16:00:54 2/25/2011 2 25 2011 16 642 525945 4819351 70 40
6:01:24 1/3/2011 1 3 2011 6 650 522879 4819340 174 40
18:00:54 1/17/2010 1 17 2010 18 644 525717 4819351 70 40
8:00:36 4/21/2008 4 21 2008 8 633 524674 4819347 73 40
18:00:44 4/7/2011 4 7 2011 18 663 524874 4819348 72 40
12:00:19 12/30/2008 12 30 2008 12 634 523750 4819344 176 40
4:01:23 12/18/2012 12 18 2012 4 675 525157 4819349 72 40
12:00:37 3/29/2008 3 29 2008 12 633 523617 4819343 176 40
10:00:43 12/11/2010 12 11 2010 10 650 523205 4819342 174 40
14:00:53 1/17/2009 1 17 2009 14 633 522856 4819341 174 40
6:00:54 1/15/2010 1 15 2010 6 642 526687 4819355 68 40
8:00:51 4/8/2010 4 8 2010 8 640 527001 4819356 66 40
18:00:52 12/29/2012 12 29 2012 18 679 522125 4819339 177 40
14:00:59 4/14/2011 4 14 2011 14 650 525580 4819351 71 40
18:00:56 12/14/2011 12 14 2011 18 650 525819 4819352 70 40
18:00:54 1/20/2010 1 20 2010 18 644 525992 4819353 70 40
14:00:21 1/4/2010 1 4 2010 14 638 523658 4819344 176 40
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8:00:31 12/20/2009 12 20 2009 8 640 523735 4819345 176 40
2:00:41 1/3/2014 1 3 2014 2 908 522875 4819342 174 40
22:00:24 1/10/2014 1 10 2014 22 671 522418 4819340 173 40
14:00:25 1/13/2012 1 13 2012 14 663 525860 4819353 70 40
16:00:56 3/17/2014 3 17 2014 16 908 523393 4819344 175 40
4:00:56 12/29/2012 12 29 2012 4 675 525040 4819350 72 40
0:00:33 12/5/2010 12 5 2010 0 647 524562 4819348 73 40
2:00:49 12/2/2010 12 2 2010 2 655 526289 4819354 69 40
22:00:54 3/12/2014 3 12 2014 22 916 526204 4819354 69 40
14:00:42 12/19/2009 12 19 2009 14 646 523756 4819345 176 40
16:00:41 3/10/2012 3 10 2012 16 658 522290 4819340 177 40
14:00:21 3/14/2009 3 14 2009 14 638 521709 4819338 178 40
2:00:56 4/4/2012 4 4 2012 2 675 525262 4819351 71 40
4:00:54 1/3/2014 1 3 2014 4 908 522875 4819342 174 40
12:00:53 1/2/2014 1 2 2014 12 908 523339 4819344 175 40
0:00:50 12/19/2009 12 19 2009 0 639 525633 4819352 70 40
10:00:55 1/19/2013 1 19 2013 10 665 523367 4819344 175 40
10:00:32 1/19/2014 1 19 2014 10 907 523659 4819345 176 40
6:00:20 3/22/2011 3 22 2011 6 650 525283 4819351 71 40
16:00:53 2/19/2014 2 19 2014 16 918 523727 4819346 176 40
2:00:26 12/4/2013 12 4 2013 2 907 525858 4819354 70 40
22:00:55 1/4/2014 1 4 2014 22 917 522400 4819341 177 40
14:00:55 3/21/2010 3 21 2010 14 639 521968 4819340 178 40
6:00:47 12/16/2012 12 16 2012 6 670 525282 4819352 71 40
22:00:54 1/16/2010 1 16 2010 22 643 525815 4819354 70 40
16:00:44 12/22/2008 12 22 2008 16 637 523634 4819346 176 40
8:00:54 2/10/2011 2 10 2011 8 639 523676 4819346 176 40
22:00:34 3/24/2014 3 24 2014 22 909 525437 4819353 71 40
12:00:36 4/3/2010 4 3 2010 12 746 526162 4819355 69 40
18:00:54 3/19/2014 3 19 2014 18 916 523841 4819347 176 40
0:00:56 12/6/2011 12 6 2011 0 667 525983 4819355 70 40
18:00:53 3/1/2013 3 1 2013 18 677 522675 4819343 173 40
14:00:42 3/21/2011 3 21 2011 14 659 524009 4819348 176 40
18:00:53 3/1/2010 3 1 2010 18 642 523800 4819347 176 40
12:00:47 3/31/2009 3 31 2009 12 644 523645 4819347 176 40
18:00:52 12/24/2010 12 24 2010 18 801 522673 4819343 173 40
20:00:48 2/26/2013 2 26 2013 20 677 521616 4819340 178 40
8:00:35 1/19/2014 1 19 2014 8 916 523660 4819347 176 40
18:00:43 1/17/2009 1 17 2009 18 633 522397 4819343 177 40
18:00:53 1/27/2010 1 27 2010 18 640 521993 4819341 178 40
12:00:44 4/3/2010 4 3 2010 12 652 526491 4819358 68 40
22:00:38 12/14/2011 12 14 2011 22 650 525822 4819355 70 40
6:00:48 4/8/2010 4 8 2010 6 640 526977 4819360 66 40
22:00:50 3/20/2009 3 20 2009 22 644 524555 4819350 73 40
18:00:55 2/7/2010 2 7 2010 18 640 521992 4819342 178 40
22:00:55 12/6/2010 12 6 2010 22 641 523622 4819347 176 40
8:02:03 4/10/2014 4 10 2014 8 909 525081 4819353 72 40
12:00:42 3/17/2009 3 17 2009 12 644 523578 4819347 175 40
18:00:53 3/10/2010 3 10 2010 18 642 526313 4819357 69 40
18:00:49 1/16/2014 1 16 2014 18 917 522910 4819345 174 40
10:00:54 1/3/2013 1 3 2013 10 675 523600 4819347 175 40
22:00:53 12/9/2011 12 9 2011 22 801 525780 4819355 70 40
10:00:47 2/16/2011 2 16 2011 10 639 525822 4819356 70 40
18:00:53 1/30/2010 1 30 2010 18 633 522705 4819345 173 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:43 3/9/2012 3 9 2012 18 663 522900 4819345 174 40
12:01:07 1/19/2013 1 19 2013 12 665 523373 4819347 175 40
0:00:30 11/29/2010 11 29 2010 0 801 525502 4819355 71 40
18:00:55 2/3/2011 2 3 2011 18 642 523514 4819347 175 40
18:00:38 3/7/2011 3 7 2011 18 650 521726 4819341 178 40
8:00:52 11/22/2013 11 22 2013 8 907 523358 4819347 175 40
4:01:46 11/30/2010 11 30 2010 4 657 521005 4819339 180 40
4:00:54 2/10/2011 2 10 2011 4 639 523678 4819348 176 40
6:00:44 3/9/2009 3 9 2009 6 637 525668 4819356 70 40
18:00:47 3/20/2010 3 20 2010 18 654 525640 4819356 70 40
0:01:12 3/9/2014 3 9 2014 0 918 524313 4819351 122 39
4:00:41 3/4/2013 3 4 2013 4 666 523736 4819349 176 40
8:01:06 3/16/2013 3 16 2013 8 663 522136 4819343 177 40
18:00:48 3/26/2009 3 26 2009 18 640 521380 4819341 179 40
22:00:53 3/19/2010 3 19 2010 22 654 523751 4819349 176 40
22:00:53 12/24/2010 12 24 2010 22 801 522675 4819345 173 40
8:00:48 1/3/2011 1 3 2011 8 650 522883 4819346 174 40
18:01:18 4/10/2010 4 10 2010 18 640 521316 4819341 179 40
18:03:51 3/28/2010 3 28 2010 18 644 526918 4819361 66 40
10:00:25 3/27/2010 3 27 2010 10 652 524165 4819351 122 39
18:02:17 1/13/2014 1 13 2014 18 909 522998 4819346 174 40
16:00:46 3/19/2009 3 19 2009 16 644 524052 4819350 122 39
22:00:55 12/10/2012 12 10 2012 22 670 525801 4819357 70 40
4:00:48 12/4/2013 12 4 2013 4 907 525858 4819357 70 40
16:01:23 3/18/2009 3 18 2009 16 640 524072 4819350 122 39
10:00:55 1/20/2010 1 20 2010 10 642 525756 4819357 70 40
8:00:51 4/21/2008 4 21 2008 8 632 524525 4819352 73 40
20:00:53 1/4/2014 1 4 2014 20 917 522405 4819345 173 40
0:00:53 12/10/2011 12 10 2011 0 801 525767 4819357 70 40
12:00:56 1/3/2013 1 3 2013 12 675 523601 4819349 175 40
18:00:47 2/27/2014 2 27 2014 18 907 525305 4819355 71 40
8:00:57 1/17/2010 1 17 2010 8 643 525761 4819357 70 40
18:00:54 3/20/2009 3 20 2009 18 646 522658 4819346 173 40
2:00:54 3/24/2012 3 24 2012 2 666 525132 4819355 72 40
14:01:17 4/2/2010 4 2 2010 14 646 524352 4819352 122 39
4:00:48 4/8/2010 4 8 2010 4 640 526978 4819362 66 40
6:00:53 12/12/2013 12 12 2013 6 907 526711 4819361 68 40
16:00:50 4/8/2012 4 8 2012 16 670 523832 4819350 176 40
12:00:50 4/21/2009 4 21 2009 12 639 522798 4819347 173 40
0:00:54 3/15/2010 3 15 2010 0 644 526141 4819359 69 40
20:00:56 1/10/2014 1 10 2014 20 671 522417 4819346 173 40
18:00:54 12/25/2012 12 25 2012 18 675 523640 4819350 176 40
18:00:53 4/13/2011 4 13 2011 18 666 525281 4819356 71 40
22:00:41 3/19/2009 3 19 2009 22 642 522901 4819348 174 40
6:00:52 1/19/2014 1 19 2014 6 916 523611 4819350 176 40
14:00:54 1/3/2010 1 3 2010 14 643 523634 4819350 176 40
10:00:24 5/1/2011 5 1 2011 10 654 522094 4819345 177 40
10:00:54 5/5/2009 5 5 2009 10 644 524234 4819353 122 39
4:00:33 12/6/2010 12 6 2010 4 642 526305 4819360 69 40
14:00:24 4/5/2008 4 5 2008 14 635 523595 4819350 175 40
2:00:43 12/5/2011 12 5 2011 2 658 525782 4819358 70 40
2:00:53 1/19/2014 1 19 2014 2 916 523615 4819351 176 40
16:00:40 1/14/2014 1 14 2014 16 916 523319 4819349 175 40
16:00:25 4/6/2011 4 6 2011 16 663 525576 4819358 71 40
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18:00:54 12/31/2013 12 31 2013 18 916 523324 4819350 175 40
0:00:44 4/2/2009 4 2 2009 0 642 522875 4819348 174 40
14:00:54 1/4/2011 1 4 2011 14 801 522197 4819346 177 40
6:01:24 1/17/2010 1 17 2010 6 643 525760 4819359 70 40
22:00:50 11/30/2010 11 30 2010 22 655 525778 4819359 70 40
18:00:53 2/15/2013 2 15 2013 18 666 521993 4819346 178 40
18:00:54 12/15/2011 12 15 2011 18 659 523720 4819352 176 40
22:00:54 3/21/2009 3 21 2009 22 640 525395 4819358 71 40
18:00:48 3/23/2012 3 23 2012 18 679 523698 4819352 176 40
16:00:56 4/9/2009 4 9 2009 16 645 525369 4819358 71 40
12:00:42 4/23/2010 4 23 2010 12 639 523717 4819352 176 40
0:00:49 3/20/2009 3 20 2009 0 642 522904 4819349 174 40
6:00:53 2/10/2011 2 10 2011 6 639 523675 4819352 176 40
22:00:44 4/1/2009 4 1 2009 22 642 522873 4819349 174 40
10:00:41 1/2/2014 1 2 2014 10 908 523336 4819351 175 40
18:00:47 12/25/2012 12 25 2012 18 675 523647 4819352 176 40
0:00:48 1/5/2011 1 5 2011 0 801 521591 4819345 179 40
6:00:41 12/25/2010 12 25 2010 6 801 522712 4819349 173 40
10:00:53 1/4/2010 1 4 2010 10 638 523646 4819352 176 40
18:00:17 4/7/2012 4 7 2012 18 679 525213 4819358 71 40
8:00:19 1/5/2009 1 5 2009 8 633 522004 4819346 177 40
2:01:23 3/1/2010 3 1 2010 2 644 525094 4819357 72 40
18:00:48 3/21/2011 3 21 2011 18 669 524560 4819355 73 40
8:00:44 12/13/2012 12 13 2012 8 658 524667 4819356 73 40
20:00:53 1/18/2014 1 18 2014 20 916 523683 4819352 176 40
0:00:42 12/1/2010 12 1 2010 0 655 525824 4819360 70 40
2:00:53 1/31/2012 1 31 2012 2 665 521534 4819345 179 40
10:00:48 1/15/2014 1 15 2014 10 907 523627 4819352 176 40
2:00:26 12/19/2012 12 19 2012 2 665 523668 4819353 176 40
10:00:56 1/3/2010 1 3 2010 10 643 523634 4819353 176 40
4:00:58 12/6/2010 12 6 2010 4 801 525674 4819360 70 40
12:00:41 4/26/2011 4 26 2011 12 654 524905 4819357 72 40
4:00:26 3/9/2009 3 9 2009 4 637 525680 4819360 70 40
16:00:41 4/2/2011 4 2 2011 16 658 525443 4819360 71 40
18:00:36 4/6/2009 4 6 2009 18 637 525458 4819360 71 40
4:01:17 1/19/2014 1 19 2014 4 916 523644 4819353 176 40
6:00:53 4/14/2012 4 14 2012 6 676 524869 4819357 72 40
14:00:29 3/14/2009 3 14 2009 14 643 521703 4819347 178 40
0:00:57 12/19/2012 12 19 2012 0 665 523667 4819353 176 40
14:00:35 3/15/2010 3 15 2010 14 652 526373 4819363 69 40
16:00:53 4/9/2012 4 9 2012 16 671 523241 4819352 175 40
18:00:41 12/27/2013 12 27 2013 18 917 522026 4819348 177 40
8:00:26 1/14/2012 1 14 2012 8 658 525846 4819361 70 40
18:00:41 2/1/2014 2 1 2014 18 908 521465 4819346 179 40
16:00:44 3/7/2011 3 7 2011 16 650 521713 4819347 178 40
16:00:44 12/29/2009 12 29 2009 16 644 523643 4819353 176 40
8:00:42 3/2/2011 3 2 2011 8 801 523365 4819352 175 40
16:00:23 3/29/2012 3 29 2012 16 658 525171 4819359 72 40
14:01:26 4/7/2013 4 7 2013 14 677 525253 4819359 71 40
8:00:41 12/25/2010 12 25 2010 8 801 522711 4819350 173 40
0:00:54 3/20/2013 3 20 2013 0 671 524716 4819358 73 40
20:00:56 4/2/2012 4 2 2012 20 666 526448 4819364 68 40
22:00:49 1/18/2014 1 18 2014 22 916 523607 4819354 175 40
18:00:43 12/12/2008 12 12 2008 18 633 522464 4819350 173 40
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14:01:02 1/14/2012 1 14 2012 14 665 526314 4819364 69 40
10:00:40 3/9/2010 3 9 2010 10 638 526374 4819364 69 40
16:00:56 3/21/2011 3 21 2011 16 801 523677 4819354 176 40
12:00:39 12/19/2009 12 19 2009 12 646 523771 4819355 176 40
2:00:50 4/5/2010 4 5 2010 2 746 525675 4819362 70 40
22:00:56 1/27/2010 1 27 2010 22 640 521994 4819349 178 40
0:00:53 12/25/2010 12 25 2010 0 801 522709 4819351 173 40
4:01:11 12/28/2013 12 28 2013 4 917 521997 4819349 178 40
6:00:56 12/28/2013 12 28 2013 6 917 521995 4819349 178 40
0:00:52 4/11/2009 4 11 2009 0 637 523806 4819355 176 40
22:00:45 1/16/2013 1 16 2013 22 663 523608 4819355 175 40
16:02:06 2/1/2011 2 1 2011 16 639 523634 4819355 176 40
8:00:27 3/12/2009 3 12 2009 8 637 525776 4819363 70 40
16:00:54 4/11/2012 4 11 2012 16 672 521978 4819349 178 40
20:00:23 2/18/2014 2 18 2014 20 907 523600 4819355 175 40
18:00:22 11/25/2010 11 25 2010 18 651 523762 4819355 176 40
16:00:32 3/27/2011 3 27 2011 16 662 525610 4819362 71 40
12:00:54 12/15/2008 12 15 2008 12 637 523816 4819356 176 40
22:00:53 12/22/2012 12 22 2012 22 675 524553 4819358 73 40
2:00:48 12/25/2010 12 25 2010 2 801 522708 4819352 173 40
16:00:54 3/11/2010 3 11 2010 16 647 526020 4819364 69 40
18:01:18 3/19/2010 3 19 2010 18 746 525503 4819362 71 40
10:00:55 1/2/2013 1 2 2013 10 675 523681 4819355 176 40
10:00:53 12/19/2009 12 19 2009 10 646 523771 4819356 176 40
4:01:19 1/26/2014 1 26 2014 4 908 522912 4819353 174 40
6:00:56 3/1/2010 3 1 2010 6 638 525184 4819361 72 40
6:00:42 12/2/2010 12 2 2010 6 655 526192 4819365 69 40
18:00:24 4/17/2011 4 17 2011 18 662 525369 4819362 71 40
12:00:38 3/3/2011 3 3 2011 12 638 526172 4819365 69 40
4:00:53 1/17/2013 1 17 2013 4 663 523618 4819356 176 40
18:00:22 4/7/2008 4 7 2008 18 631 522559 4819352 173 40
6:00:48 3/19/2009 3 19 2009 6 633 522017 4819350 177 40
6:00:49 2/24/2012 2 24 2012 6 663 523571 4819356 175 40
12:00:44 1/19/2010 1 19 2010 12 644 525634 4819364 70 40
16:00:47 3/19/2009 3 19 2009 16 646 523606 4819356 175 40
16:00:42 12/25/2012 12 25 2012 16 675 523638 4819356 176 40
12:02:02 4/9/2009 4 9 2009 12 640 526345 4819366 69 40
14:00:54 2/25/2011 2 25 2011 14 642 525947 4819365 70 40
8:00:39 4/20/2014 4 20 2014 8 907 524317 4819359 122 39
16:00:43 3/22/2009 3 22 2009 16 639 525556 4819364 71 40
0:00:47 12/28/2013 12 28 2013 0 917 522019 4819351 177 40
8:00:21 3/18/2010 3 18 2010 8 644 523912 4819357 176 40
10:00:57 3/9/2010 3 9 2010 10 642 526142 4819366 69 40
14:00:23 4/14/2011 4 14 2011 14 663 525355 4819363 71 40
12:00:05 3/31/2008 3 31 2008 12 633 523384 4819356 175 40
10:00:47 1/3/2010 1 3 2010 10 638 523613 4819357 176 40
18:00:55 12/22/2012 12 22 2012 18 675 524577 4819360 73 40
12:00:19 4/9/2009 4 9 2009 12 638 523359 4819356 175 40
18:00:47 3/13/2010 3 13 2010 18 651 525727 4819364 70 40
18:00:41 4/8/2008 4 8 2008 18 636 523582 4819357 175 40
18:00:53 3/20/2010 3 20 2010 18 746 525653 4819364 70 40
12:01:00 2/26/2014 2 26 2014 12 907 525945 4819365 70 40
10:00:53 12/30/2012 12 30 2012 10 680 523662 4819357 176 40
16:00:55 4/13/2012 4 13 2012 16 666 526333 4819367 69 40
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16:00:45 4/10/2009 4 10 2009 16 642 525130 4819362 72 40
12:00:41 1/3/2010 1 3 2010 12 643 523637 4819357 176 40
10:00:54 1/28/2010 1 28 2010 10 643 523688 4819357 176 40
18:00:47 4/20/2010 4 20 2010 18 646 523764 4819358 176 40
16:00:42 3/29/2011 3 29 2011 16 660 525663 4819365 70 40
12:00:56 2/26/2011 2 26 2011 12 642 525833 4819365 70 40
18:00:24 4/7/2009 4 7 2009 18 642 526017 4819366 69 40
18:00:48 1/4/2014 1 4 2014 18 917 522357 4819353 177 40
2:00:23 1/20/2011 1 20 2011 2 642 523680 4819357 176 40
12:00:47 1/2/2013 1 2 2013 12 675 523675 4819357 176 40
4:00:56 11/21/2010 11 21 2010 4 642 525936 4819366 70 40
18:01:42 12/22/2012 12 22 2012 18 675 524526 4819361 73 40
18:00:50 1/28/2010 1 28 2010 18 643 523056 4819355 174 40
12:00:54 1/4/2010 1 4 2010 12 638 523647 4819357 176 40
6:00:47 3/9/2010 3 9 2010 6 642 526001 4819366 70 40
4:00:48 12/25/2010 12 25 2010 4 801 522714 4819354 173 40
6:00:39 3/21/2010 3 21 2010 6 654 525888 4819366 70 40
2:00:54 4/10/2012 4 10 2012 2 678 524782 4819362 73 40
16:00:48 4/5/2008 4 5 2008 16 634 522901 4819355 174 40
18:00:42 3/24/2011 3 24 2011 18 654 522204 4819353 177 40
8:00:21 4/20/2013 4 20 2013 8 658 524649 4819361 73 40
4:00:41 3/1/2010 3 1 2010 4 638 525182 4819363 72 40
18:00:53 3/16/2011 3 16 2011 18 654 522052 4819352 177 40
6:01:23 3/10/2010 3 10 2010 6 642 526283 4819368 69 40
10:00:42 1/2/2014 1 2 2014 10 909 523718 4819358 176 40
14:00:47 4/23/2009 4 23 2009 14 645 526315 4819368 69 40
16:00:53 3/6/2014 3 6 2014 16 916 522714 4819355 173 40
0:00:42 1/19/2014 1 19 2014 0 916 523608 4819358 175 40
18:01:24 4/19/2011 4 19 2011 18 801 521119 4819350 180 40
8:00:53 3/19/2008 3 19 2008 8 632 524406 4819361 73 40
12:00:41 1/18/2014 1 18 2014 12 916 523739 4819359 176 40
4:01:17 12/23/2013 12 23 2013 4 913 527170 4819372 66 40
4:00:26 3/10/2010 3 10 2010 4 642 526283 4819368 69 40
18:00:48 3/6/2013 3 6 2013 18 658 522905 4819356 174 40
14:00:48 12/30/2012 12 30 2012 14 680 523652 4819359 176 40
18:01:40 3/18/2010 3 18 2010 18 746 525327 4819365 71 40
2:00:23 12/4/2011 12 4 2011 2 667 525327 4819365 71 40
22:00:42 1/4/2011 1 4 2011 22 801 521734 4819352 178 40
8:00:36 4/11/2009 4 11 2009 8 634 523709 4819359 176 40
14:00:41 12/15/2008 12 15 2008 14 637 523817 4819359 176 40
12:00:54 12/30/2012 12 30 2012 12 680 523653 4819359 176 40
8:00:54 3/6/2009 3 6 2009 8 637 525690 4819367 70 40
18:00:54 4/4/2010 4 4 2010 18 746 525546 4819366 71 40
12:00:54 4/21/2009 4 21 2009 12 646 522766 4819356 173 40
18:00:47 12/8/2010 12 8 2010 18 654 523617 4819359 176 40
0:00:49 1/17/2013 1 17 2013 0 663 523617 4819359 176 40
2:00:24 12/13/2011 12 13 2011 2 658 525745 4819367 70 40
14:00:44 3/14/2009 3 14 2009 14 633 521917 4819354 178 40
12:00:56 1/3/2010 1 3 2010 12 638 523613 4819359 176 40
6:00:46 3/6/2009 3 6 2009 6 637 525689 4819367 70 40
8:00:53 3/12/2010 3 12 2010 8 643 525850 4819368 70 40
18:00:56 4/16/2008 4 16 2008 18 634 521286 4819352 179 40
10:00:36 12/15/2008 12 15 2008 10 637 523818 4819360 176 40
22:00:47 2/18/2014 2 18 2014 22 907 523628 4819360 176 40
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8:00:53 12/25/2011 12 25 2011 8 650 525682 4819367 70 40
8:00:37 3/7/2010 3 7 2010 8 647 524466 4819363 73 40
4:00:42 4/5/2010 4 5 2010 4 746 525674 4819367 70 40
2:01:03 1/19/2011 1 19 2011 2 642 523643 4819360 176 40
4:00:54 3/10/2010 3 10 2010 4 639 526405 4819370 69 40
2:00:50 1/16/2010 1 16 2010 2 643 526049 4819369 69 40
16:00:53 4/1/2008 4 1 2008 16 631 521872 4819354 178 40
4:00:29 3/21/2010 3 21 2010 4 746 525911 4819368 70 40
6:00:42 1/20/2011 1 20 2011 6 642 523683 4819360 176 40
14:01:04 3/29/2012 3 29 2012 14 680 525191 4819366 72 40
16:00:41 3/14/2009 3 14 2009 16 639 521514 4819353 179 40
10:00:41 4/12/2012 4 12 2012 10 666 526043 4819369 69 40
10:00:44 4/20/2008 4 20 2008 10 631 524812 4819364 72 40
10:00:33 3/9/2010 3 9 2010 10 643 526287 4819370 69 40
14:00:56 1/4/2011 1 4 2011 14 646 522147 4819355 177 40
4:00:15 1/17/2009 1 17 2009 4 632 521479 4819353 179 40
16:00:44 3/10/2012 3 10 2012 16 665 522376 4819356 177 40
16:00:53 12/31/2013 12 31 2013 16 916 523343 4819360 175 40
10:01:04 11/17/2010 11 17 2010 10 646 522670 4819357 173 40
4:00:15 12/13/2011 12 13 2011 4 658 525745 4819368 70 40
12:00:27 1/19/2014 1 19 2014 12 916 523598 4819361 175 40
14:00:48 4/23/2010 4 23 2010 14 646 523776 4819361 176 40
6:01:19 1/15/2010 1 15 2010 6 643 525887 4819369 70 40
12:00:54 3/15/2014 3 15 2014 12 913 527202 4819374 66 40
18:00:43 3/30/2012 3 30 2012 18 675 525438 4819368 71 40
16:00:24 3/14/2009 3 14 2009 16 633 522006 4819356 177 40
16:00:41 3/14/2009 3 14 2009 16 643 521933 4819355 178 40
6:00:56 3/10/2010 3 10 2010 6 639 526401 4819372 69 40
4:00:41 12/12/2013 12 12 2013 4 907 525550 4819368 71 40
14:00:54 3/26/2012 3 26 2012 14 680 522451 4819357 173 40
14:00:33 12/19/2009 12 19 2009 14 639 523044 4819359 174 40
6:00:54 1/20/2011 1 20 2011 6 639 523629 4819362 176 40
0:00:31 2/19/2014 2 19 2014 0 918 523839 4819362 176 40
6:00:41 3/18/2014 3 18 2014 6 916 523724 4819362 176 40
12:01:17 2/16/2014 2 16 2014 12 918 525186 4819368 72 40
2:01:12 12/23/2013 12 23 2013 2 913 527187 4819375 66 40
10:00:41 2/29/2012 2 29 2012 10 663 525883 4819370 70 40
2:00:23 3/23/2014 3 23 2014 2 914 521826 4819356 178 40
8:00:47 1/17/2013 1 17 2013 8 663 523615 4819362 176 40
10:00:50 3/4/2011 3 4 2011 10 801 526088 4819371 69 40
10:02:41 3/29/2008 3 29 2008 10 636 521810 4819356 178 40
18:00:53 1/29/2010 1 29 2010 18 633 522648 4819359 173 40
18:00:41 4/5/2009 4 5 2009 18 638 525109 4819368 72 40
14:00:57 4/29/2011 4 29 2011 14 664 525344 4819369 71 40
14:01:17 1/15/2013 1 15 2013 14 671 523027 4819360 174 40
4:00:23 12/14/2010 12 14 2010 4 642 523997 4819364 176 40
8:00:36 4/5/2014 4 5 2014 8 913 523921 4819363 176 40
2:00:54 1/20/2011 1 20 2011 2 639 523627 4819362 176 40
16:00:55 3/21/2011 3 21 2011 16 662 524708 4819366 73 40
0:00:48 11/27/2010 11 27 2010 0 638 523653 4819363 176 40
14:00:54 4/18/2011 4 18 2011 14 662 523824 4819363 176 40
8:00:54 1/5/2011 1 5 2011 8 801 521566 4819356 179 40
4:00:53 3/9/2010 3 9 2010 4 642 526005 4819371 70 40
6:00:54 1/17/2013 1 17 2013 6 663 523617 4819363 176 40
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12:00:43 3/26/2010 3 26 2010 12 639 525465 4819369 71 40
14:00:54 3/8/2010 3 8 2010 14 640 526221 4819372 69 40
18:00:54 4/6/2009 4 6 2009 18 647 521301 4819355 179 40
12:00:26 1/14/2012 1 14 2012 12 658 525269 4819369 71 40
22:00:47 12/25/2012 12 25 2012 22 679 523643 4819363 176 40
10:00:53 2/5/2014 2 5 2014 10 908 523833 4819364 176 40
16:00:54 3/1/2013 3 1 2013 16 677 522674 4819360 173 40
0:00:57 4/11/2008 4 11 2008 0 636 523678 4819363 176 40
8:00:47 3/24/2009 3 24 2009 8 638 523132 4819362 174 40
18:00:56 12/25/2012 12 25 2012 18 679 523659 4819363 176 40
20:00:55 1/22/2014 1 22 2014 20 679 522890 4819361 174 40
0:00:45 4/5/2012 4 5 2012 0 672 526129 4819373 69 40
6:01:12 12/14/2013 12 14 2013 6 671 525623 4819371 70 40
18:00:56 12/26/2013 12 26 2013 18 914 521041 4819355 180 40
14:00:43 4/2/2010 4 2 2010 14 652 524879 4819368 72 40
18:00:41 1/4/2011 1 4 2011 18 801 521860 4819358 178 40
18:00:54 4/5/2012 4 5 2012 18 679 525146 4819369 72 40
10:00:50 12/25/2008 12 25 2008 10 633 525729 4819372 70 40
14:00:12 3/2/2010 3 2 2010 14 643 523251 4819363 175 40
6:00:53 12/8/2010 12 8 2010 6 641 523658 4819364 176 40
20:00:48 4/15/2012 4 15 2012 20 658 524117 4819366 122 39
14:00:24 2/27/2010 2 27 2010 14 644 526044 4819373 69 40
12:00:53 1/28/2010 1 28 2010 12 643 523690 4819364 176 40
8:00:35 3/4/2011 3 4 2011 8 801 525753 4819372 70 40
4:00:50 1/5/2011 1 5 2011 4 801 521566 4819357 179 40
18:00:36 4/5/2008 4 5 2008 18 634 522899 4819362 174 40
18:01:23 4/30/2011 4 30 2011 18 665 524177 4819366 122 39
18:00:47 3/19/2014 3 19 2014 18 908 524003 4819366 176 40
18:00:47 3/17/2012 3 17 2012 18 663 522980 4819362 174 40
4:00:16 3/19/2009 3 19 2009 4 633 522020 4819359 177 40
16:00:44 3/4/2010 3 4 2010 16 642 526264 4819374 69 40
8:00:21 3/25/2008 3 25 2008 8 636 523684 4819365 176 40
12:00:55 4/18/2011 4 18 2011 12 662 523868 4819366 176 40
2:00:47 1/9/2010 1 9 2010 2 633 521004 4819356 180 40
14:00:44 3/14/2009 3 14 2009 14 639 521521 4819358 179 40
10:00:35 3/7/2014 3 7 2014 10 913 526427 4819375 68 40
0:00:56 12/18/2008 12 18 2008 0 634 525821 4819373 70 40
14:00:42 4/7/2012 4 7 2012 14 670 526227 4819375 69 40
14:00:36 4/9/2012 4 9 2012 14 671 523250 4819364 175 40
0:00:50 12/9/2008 12 9 2008 0 633 525465 4819372 71 40
0:00:41 12/26/2012 12 26 2012 0 679 523647 4819365 176 40
12:00:42 1/2/2014 1 2 2014 12 911 523717 4819366 176 40
0:00:55 12/18/2008 12 18 2008 0 635 525293 4819372 71 40
2:00:54 12/28/2013 12 28 2013 2 917 522038 4819360 177 40
2:00:53 11/21/2010 11 21 2010 2 642 525611 4819373 70 40
4:00:41 2/17/2011 2 17 2011 4 642 523682 4819366 176 40
16:00:41 3/23/2012 3 23 2012 16 677 522837 4819363 174 40
18:00:53 12/22/2009 12 22 2009 18 644 523307 4819365 175 40
10:00:42 11/21/2010 11 21 2010 10 647 523880 4819367 176 40
12:00:21 4/20/2008 4 20 2008 12 631 524814 4819370 72 40
6:00:42 12/5/2011 12 5 2011 6 658 525725 4819374 70 40
18:00:53 3/25/2013 3 25 2013 18 657 521205 4819358 179 40
20:00:54 1/16/2013 1 16 2013 20 663 523610 4819366 175 40
20:01:00 3/1/2014 3 1 2014 20 918 526363 4819376 69 40
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12:00:48 3/19/2008 3 19 2008 12 634 523543 4819366 175 40
2:00:50 12/12/2013 12 12 2013 2 917 523164 4819365 174 40
4:00:35 1/20/2011 1 20 2011 4 639 523628 4819366 176 40
6:00:47 1/5/2011 1 5 2011 6 801 521566 4819359 179 40
4:00:54 3/25/2013 3 25 2013 4 671 524477 4819369 73 40
6:00:48 4/11/2008 4 11 2008 6 636 523680 4819367 176 40
22:00:23 1/22/2014 1 22 2014 22 679 522885 4819364 174 40
0:00:24 12/13/2011 12 13 2011 0 658 525861 4819375 70 40
18:00:51 1/20/2014 1 20 2014 18 916 524942 4819371 72 40
6:00:43 3/18/2014 3 18 2014 6 918 523725 4819367 176 40
14:00:27 3/19/2011 3 19 2011 14 669 523290 4819365 175 40
12:00:26 4/20/2008 4 20 2008 12 636 525573 4819374 71 40
18:00:49 3/4/2014 3 4 2014 18 918 523415 4819366 175 40
4:00:48 1/20/2011 1 20 2011 4 642 523680 4819367 176 40
16:00:24 1/2/2014 1 2 2014 16 908 523318 4819366 175 40
22:00:46 1/1/2013 1 1 2013 22 665 522691 4819364 173 40
18:00:31 4/17/2014 4 17 2014 18 907 523850 4819368 176 40
14:01:15 3/31/2010 3 31 2010 14 746 525245 4819373 71 40
10:00:41 3/30/2012 3 30 2012 10 658 524620 4819371 73 40
2:00:35 11/27/2010 11 27 2010 2 638 523653 4819367 176 40
18:00:42 4/8/2012 4 8 2012 18 678 524185 4819369 122 39
16:00:41 3/4/2013 3 4 2013 16 663 523348 4819366 175 40
14:00:41 1/3/2010 1 3 2010 14 644 523801 4819368 176 40
4:00:48 4/11/2008 4 11 2008 4 636 523678 4819368 176 40
4:00:52 12/2/2010 12 2 2010 4 655 526264 4819377 69 40
22:00:55 2/11/2013 2 11 2013 22 677 521523 4819361 179 40
0:00:53 2/12/2013 2 12 2013 0 677 521526 4819361 179 40
20:00:55 12/27/2013 12 27 2013 20 917 521991 4819362 178 40
18:00:53 1/6/2010 1 6 2010 18 647 521187 4819360 180 40
10:00:25 2/28/2013 2 28 2013 10 658 524706 4819372 73 40
16:00:53 1/17/2011 1 17 2011 16 642 524409 4819371 73 40
16:00:57 12/23/2009 12 23 2009 16 643 522660 4819365 173 40
22:00:55 1/6/2010 1 6 2010 22 647 521185 4819360 180 40
4:00:37 12/5/2013 12 5 2013 4 907 525791 4819376 70 40
14:00:48 1/14/2014 1 14 2014 14 916 523300 4819367 175 40
18:00:54 3/11/2009 3 11 2009 18 639 521565 4819361 179 40
0:00:46 1/27/2013 1 27 2013 0 663 521816 4819362 178 40
4:00:26 12/5/2011 12 5 2011 4 658 525778 4819376 70 40
22:00:23 12/8/2012 12 8 2012 22 671 526214 4819378 69 40
0:00:50 1/23/2014 1 23 2014 0 679 522896 4819366 174 40
16:00:53 3/26/2010 3 26 2010 16 652 525147 4819374 72 40
12:00:44 4/3/2008 4 3 2008 12 632 522091 4819363 177 40
2:00:49 12/5/2013 12 5 2013 2 911 526475 4819379 68 40
6:00:56 2/17/2011 2 17 2011 6 642 523675 4819369 176 40
16:00:45 1/20/2014 1 20 2014 16 908 524463 4819372 73 40
16:00:26 3/25/2008 3 25 2008 16 636 523358 4819368 175 40
0:00:22 12/29/2009 12 29 2009 0 643 522440 4819365 173 40
6:00:41 12/11/2012 12 11 2012 6 670 526398 4819379 69 40
0:00:25 2/4/2013 2 4 2013 0 680 522328 4819365 177 40
16:00:53 3/30/2012 3 30 2012 16 670 525374 4819376 71 40
18:00:53 4/6/2012 4 6 2012 18 675 527147 4819383 66 40
18:00:54 1/2/2014 1 2 2014 18 908 523091 4819368 174 40
18:00:55 3/23/2010 3 23 2010 18 654 522038 4819364 177 40
18:00:19 1/18/2013 1 18 2013 18 671 523093 4819368 174 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:01:23 3/9/2010 3 9 2010 10 639 526372 4819380 69 40
14:00:47 1/21/2013 1 21 2013 14 679 522256 4819365 177 40
12:00:47 11/17/2010 11 17 2010 12 646 522672 4819366 173 40
8:00:20 12/17/2010 12 17 2010 8 642 523826 4819371 176 40
14:00:23 1/29/2011 1 29 2011 14 654 522042 4819365 177 40
14:00:28 3/2/2010 3 2 2010 14 633 523800 4819371 176 40
20:00:54 1/1/2013 1 1 2013 20 665 522692 4819367 173 40
18:00:50 4/18/2014 4 18 2014 18 907 524745 4819374 73 40
14:00:35 12/29/2009 12 29 2009 14 644 523638 4819370 176 40
14:00:26 2/18/2013 2 18 2013 14 663 525510 4819377 71 40
8:00:47 3/5/2010 3 5 2010 8 638 525767 4819378 70 40
16:00:45 3/1/2010 3 1 2010 16 646 523685 4819370 176 40
10:00:43 4/2/2012 4 2 2012 10 670 525378 4819377 71 40
18:00:53 12/19/2010 12 19 2010 18 642 524549 4819374 73 40
4:00:47 2/17/2011 2 17 2011 4 801 523681 4819371 176 40
4:00:33 3/18/2009 3 18 2009 4 645 523673 4819371 176 40
18:00:46 3/10/2010 3 10 2010 18 644 525996 4819379 70 40
16:00:38 12/20/2011 12 20 2011 16 650 523622 4819371 176 40
4:00:53 2/19/2011 2 19 2011 4 639 523575 4819371 175 40
18:00:53 3/23/2011 3 23 2011 18 665 522906 4819368 174 40
14:00:47 1/2/2013 1 2 2013 14 680 522646 4819368 173 40
16:00:54 2/25/2011 2 25 2011 16 646 525862 4819379 70 40
18:00:21 12/20/2009 12 20 2009 18 646 525449 4819378 71 40
14:00:18 3/2/2010 3 2 2010 14 647 523181 4819370 174 40
16:00:24 3/22/2011 3 22 2011 16 658 523486 4819371 175 40
18:00:25 3/21/2009 3 21 2009 18 647 525088 4819377 72 40
10:00:54 2/16/2011 2 16 2011 10 801 525866 4819380 70 40
10:00:48 1/14/2011 1 14 2011 10 647 523855 4819372 176 40
2:00:55 1/19/2011 1 19 2011 2 639 523592 4819371 175 40
6:00:14 4/28/2009 4 28 2009 6 644 524247 4819374 122 39
20:00:54 3/23/2014 3 23 2014 20 918 522688 4819368 173 40
8:00:54 4/3/2014 4 3 2014 8 913 524138 4819374 122 39
16:00:25 3/21/2011 3 21 2011 16 658 525305 4819378 71 40
4:00:54 2/19/2014 2 19 2014 4 918 523854 4819373 176 40
6:00:53 4/10/2012 4 10 2012 6 671 524756 4819376 73 40
12:00:47 2/25/2011 2 25 2011 12 642 525961 4819381 70 40
22:00:50 12/20/2009 12 20 2009 22 646 525497 4819379 71 40
2:00:15 4/11/2008 4 11 2008 2 636 523678 4819372 176 40
10:00:47 2/3/2011 2 3 2011 10 655 523652 4819372 176 40
18:00:42 2/12/2013 2 12 2013 18 663 523795 4819373 176 40
12:00:48 4/9/2014 4 9 2014 12 913 526453 4819383 68 40
2:00:53 4/1/2013 4 1 2013 2 663 525312 4819378 71 40
20:00:42 2/11/2013 2 11 2013 20 677 521524 4819365 179 40
12:00:47 3/2/2009 3 2 2009 12 637 525323 4819379 71 40
2:00:48 3/10/2010 3 10 2010 2 642 526131 4819382 69 40
2:00:48 4/11/2008 4 11 2008 2 631 521588 4819366 179 40
2:01:12 2/19/2014 2 19 2014 2 918 523854 4819374 176 40
10:00:54 4/21/2008 4 21 2008 10 632 524570 4819376 73 40
6:00:48 3/31/2012 3 31 2012 6 679 525603 4819380 71 40
18:00:53 1/4/2010 1 4 2010 18 638 522687 4819370 173 40
16:00:30 3/31/2011 3 31 2011 16 663 523321 4819372 175 40
6:01:24 3/13/2014 3 13 2014 6 917 526394 4819383 69 40
16:00:53 2/1/2014 2 1 2014 16 908 522787 4819370 173 40
18:00:56 1/17/2010 1 17 2010 18 642 525788 4819381 70 40
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18:00:53 3/29/2011 3 29 2011 18 661 525228 4819379 71 40
2:01:12 3/10/2010 3 10 2010 2 640 526108 4819383 69 40
14:00:53 3/8/2010 3 8 2010 14 642 526414 4819384 69 40
22:00:53 3/21/2009 3 21 2009 22 645 525424 4819380 71 40
2:01:21 2/12/2013 2 12 2013 2 677 521531 4819366 179 40
14:00:55 3/31/2010 3 31 2010 14 639 525031 4819379 72 40
14:00:45 1/15/2013 1 15 2013 14 680 522046 4819368 177 40
4:00:44 1/19/2011 1 19 2011 4 639 523592 4819374 175 40
4:00:55 1/19/2011 1 19 2011 4 642 523634 4819374 176 40
4:00:20 3/18/2014 3 18 2014 4 918 523725 4819374 176 40
4:00:53 12/2/2011 12 2 2011 4 801 526113 4819383 69 40
18:00:20 12/25/2012 12 25 2012 18 679 523648 4819374 176 40
18:00:48 4/11/2009 4 11 2009 18 645 526907 4819386 66 40
10:00:41 3/9/2010 3 9 2010 10 647 526447 4819384 68 40
4:00:53 12/8/2010 12 8 2010 4 641 523657 4819374 176 40
4:00:50 3/20/2009 3 20 2009 4 645 525383 4819380 71 40
0:00:53 3/24/2012 3 24 2012 0 666 524993 4819379 72 40
16:00:23 4/6/2011 4 6 2011 16 661 525414 4819380 71 40
14:00:54 12/20/2011 12 20 2011 14 650 523621 4819374 176 40
18:00:47 2/3/2010 2 3 2010 18 638 522714 4819371 173 40
20:00:24 3/23/2013 3 23 2013 20      658     525126  4819380 72      40
6:00:57 12/16/2013      12      16      2013    6       911     525661  4819382 70      40
12:00:41        3/8/2010        3       8       2010    12      640     526221  4819384 69      40
2:00:43 12/26/2012      12      26      2012    2       679     523613  4819374 176     40
8:00:48 12/27/2010      12      27      2010    8       801     521960  4819369 178     40
6:00:24 1/14/2012       1       14      2012    6       658     525789  4819382 70      40
14:00:47        1/20/2010       1       20      2010    14      640     525914  4819383 70      40
14:01:19        2/13/2013       2       13      2013    14      679     523358  4819374 175     40
22:00:41        1/17/2009       1       17      2009    22      633     521496  4819367 179     40
18:00:54        12/20/2011      12      20      2011    18      650     523617  4819375 176     40
0:00:55 11/21/2013      11      21      2013    0       911     525855  4819383 70      40
0:00:42 12/16/2012      12      16      2012    0       671     526283  4819384 69      40
12:00:54        3/5/2011        3       5       2011    12      801     526498  4819385 68      40
2:00:23 12/18/2008      12      18      2008    2       634     526419  4819385 68      40
12:00:35        12/20/2009      12      20      2009    12      646     523305  4819374 175     40
8:00:41 2/4/2013        2       4       2013    8       680     523572  4819375 175     40
22:00:48        1/4/2010        1       4       2010    22      638     522689  4819372 173     40
2:00:41 1/24/2014       1       24      2014    2       908     522728  4819372 173     40
8:00:42 2/17/2011       2       17      2011    8       801     523687  4819375 176     40
18:00:48        3/20/2009       3       20      2009    18      644     524561  4819378 73      40
6:00:12 3/22/2011       3       22      2011    6 664 525328 4819381 71 40
2:00:21 1/17/2013 1 17 2013 2 663 523619 4819375 176 40
12:00:49 4/2/2012 4 2 2012 12 672 524666 4819379 73 40
12:00:53 1/20/2010 1 20 2010 12 640 525920 4819384 70 40
14:01:51 4/12/2012 4 12 2012 14 675 525176 4819381 72 40
22:00:53 4/10/2009 4 10 2009 22 637 523825 4819376 176 40
6:00:56 2/17/2011 2 17 2011 6 801 523681 4819376 176 40
10:00:48 1/3/2010 1 3 2010 10 639 523718 4819376 176 40
16:00:42 3/21/2011 3 21 2011 16 666 524739 4819380 73 40
6:00:54 3/21/2011 3 21 2011 6 654 522822 4819373 174 40
14:00:54 3/29/2012 3 29 2012 14 666 525361 4819382 71 40
2:00:48 11/21/2013 11 21 2013 2 911 525854 4819384 70 40
8:00:41 2/16/2011 2 16 2011 8 639 524856 4819380 72 40
18:00:54 3/16/2014 3 16 2014 18 918 525476 4819383 71 40
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12:00:49 1/15/2014 1 15 2014 12 907 523595 4819376 175 40
6:00:49 3/19/2009 3 19 2009 6 642 521728 4819370 178 40
6:00:08 3/20/2009 3 20 2009 6 645 525363 4819383 71 40
10:01:11 1/21/2014 1 21 2014 10 908 523162 4819375 174 40
2:00:47 2/4/2010 2 4 2010 2 638 522719 4819374 173 40
4:00:55 11/20/2010 11 20 2010 4 642 525618 4819384 70 40
18:00:35 12/28/2009 12 28 2009 18 633 521567 4819370 179 40
10:01:12 1/17/2011 1 17 2011 10 639 524269 4819379 122 39
18:01:17 4/4/2010 4 4 2010 18 640 524693 4819381 73 40
0:00:53 12/5/2011 12 5 2011 0 650 526049 4819386 69 40
8:00:53 2/18/2014 2 18 2014 8 908 523588 4819377 175 40
16:01:11 3/7/2014 3 7 2014 16 916 521791 4819371 178 40
6:00:41 11/9/2013 11 9 2013 6 909 523297 4819376 175 40
4:00:25 12/25/2011 12 25 2011 4 650 525647 4819385 70 40
0:00:54 12/7/2011 12 7 2011 0 650 525291 4819383 71 40
12:00:36 3/16/2009 3 16 2009 12 642 523681 4819377 176 40
22:00:55 12/3/2011 12 3 2011 22 650 526127 4819387 69 40
2:00:53 12/18/2008 12 18 2008 2 635 525292 4819383 71 40
10:00:55 12/7/2010 12 7 2010 10 647 522650 4819374 173 40
18:00:40 4/26/2008 4 26 2008 18 633 521048 4819369 180 40
0:00:49 4/17/2013 4 17 2013 0 658 525323 4819384 71 40
12:01:15 12/7/2010 12 7 2010 12 647 522649 4819374 173 40
6:00:47 12/2/2011 12 2 2011 6 801 526091 4819387 69 40
20:01:20 4/10/2014 4 10 2014 20 913 525004 4819383 72 40
18:00:48 4/7/2009 4 7 2009 18 644 524896 4819382 72 40
8:00:53 4/19/2012 4 19 2012 8 670 525541 4819385 71 40
8:00:55 4/27/2011 4 27 2011 8 669 524026 4819379 122 39
22:01:17 12/16/2012 12 16 2012 22 675 525293 4819384 71 40
14:00:53 4/8/2009 4 8 2009 14 641 523647 4819378 176 40
2:00:41 12/4/2011 12 4 2011 2 658 525761 4819386 70 40
18:00:42 4/13/2010 4 13 2010 18 650 525498 4819385 71 40
2:00:30 12/8/2013 12 8 2013 2 911 525235 4819384 71 40
6:00:43 3/21/2010 3 21 2010 6 746 525907 4819387 70 40
2:00:50 3/19/2009 3 19 2009 2 642 521730 4819372 178 40
16:00:48 3/1/2010 3 1 2010 16 640 523804 4819379 176 40
6:00:53 3/22/2011 3 22 2011 6 668 525364 4819385 71 40
16:00:42 3/1/2010 3 1 2010 16 643 523014 4819376 174 40
14:00:24 4/18/2011 4 18 2011 14 665 523802 4819379 176 40
8:00:54 1/8/2011 1 8 2011 8 638 523596 4819378 175 40
8:00:47 3/7/2010 3 7 2010 8 642 525741 4819386 70 40
18:00:53 1/17/2009 1 17 2009 18 633 521497 4819371 179 40
12:00:53 3/4/2010 3 4 2010 12 638 525738 4819386 70 40
16:01:11 12/6/2010 12 6 2010 16 638 522692 4819375 173 40
6:00:28 2/18/2014 2 18 2014 6 908 523588 4819379 175 40
4:00:45 1/18/2009 1 18 2009 4 633 521472 4819372 179 40
18:00:49 2/2/2011 2 2 2011 18 657 521868 4819373 178 40
0:01:44 12/15/2010 12 15 2010 0 642 524253 4819381 122 39
12:00:50 4/23/2010 4 23 2010 12 646 523773 4819379 176 40
22:00:12 3/29/2009 3 29 2009 22 644 523661 4819379 176 40
14:00:53 4/14/2011 4 14 2011 14 665 525335 4819385 71 40
18:00:49 4/6/2009 4 6 2009 18 646 521421 4819372 179 40
6:00:37 3/5/2010 3 5 2010 6 644 525584 4819386 71 40
4:00:55 4/10/2012 4 10 2012 4 671 524759 4819383 73 40
18:00:14 3/9/2012 3 9 2012 18 666 522935 4819377 174 40
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6:00:56 3/5/2010 3 5 2010 6 638 525773 4819387 70 40
14:00:50 3/17/2009 3 17 2009 14 642 523640 4819380 176 40
2:00:49 4/8/2010 4 8 2010 2 640 526995 4819392 66 40
18:00:23 4/6/2008 4 6 2008 18 635 521722 4819373 178 40
8:00:23 4/30/2011 4 30 2011 8 667 524682 4819384 73 40
18:00:54 4/5/2009 4 5 2009 18 647 521139 4819372 180 40
12:01:30 4/15/2009 4 15 2009 12 643 522964 4819378 174 40
16:00:53 1/15/2013 1 15 2013 16 671 522983 4819378 174 40
16:00:54 2/12/2013 2 12 2013 16 675 523549 4819380 175 40
8:00:53 1/21/2010 1 21 2010 8 642 525938 4819389 70 40
4:00:57 12/11/2012 12 11 2012 4 670 526396 4819391 69 40
0:00:14 1/5/2010 1 5 2010 0 638 522677 4819377 173 40
20:00:56 1/24/2014 1 24 2014 20 917 522485 4819377 173 40
16:00:54 3/4/2014 3 4 2014 16 909 523031 4819379 174 40
16:00:47 1/5/2011 1 5 2011 16 801 521502 4819374 179 40
4:00:42 4/10/2011 4 10 2011 4 663 521777 4819375 178 40
18:00:57 3/19/2010 3 19 2010 18 655 523181 4819379 174 40
6:00:42 12/25/2011 12 25 2011 6 650 525633 4819388 70 40
18:00:44 4/15/2011 4 15 2011 18 655 523430 4819380 175 40
14:00:44 4/14/2010 4 14 2010 14 655 525547 4819388 71 40
14:00:42 2/14/2011 2 14 2011 14 657 522414 4819377 173 40
4:00:30 3/19/2009 3 19 2009 4 642 521728 4819375 178 40
8:00:42 2/17/2011 2 17 2011 8 642 523672 4819381 176 40
0:01:12 2/4/2010 2 4 2010 0 638 522694 4819378 173 40
10:00:19 3/10/2009 3 10 2009 10 637 526137 4819391 69 40
0:00:49 1/7/2012 1 7 2012 0 665 526461 4819392 68 40
2:00:24 12/25/2011 12 25 2011 2 650 525690 4819389 70 40
4:00:55 11/26/2010 11 26 2010 4 655 524008 4819383 176 40
14:01:24 3/5/2014 3 5 2014 14 918 523522 4819382 175 40
6:00:53 1/18/2009 1 18 2009 6 633 521472 4819375 179 40
0:00:55 11/21/2013 11 21 2013 0 909 525772 4819390 70 40
8:00:54 1/25/2014 1 25 2014 8 917 522413 4819378 173 40
18:00:47 1/6/2011 1 6 2011 18 642 523523 4819382 175 40
10:00:41 4/5/2014 4 5 2014 10 917 524641 4819386 73 40
10:00:53 3/15/2010 3 15 2010 10 638 526232 4819392 69 40
2:00:42 1/18/2009 1 18 2009 2 633 521480 4819376 179 40
18:00:17 1/15/2009 1 15 2009 18 635 522202 4819378 177 40
0:00:38 1/8/2014 1 8 2014 0 907 522042 4819378 177 40
10:01:19 1/5/2014 1 5 2014 10 917 522469 4819379 173 40
16:00:43 3/20/2014 3 20 2014 16 908 523609 4819383 175 40
22:00:41 4/9/2012 4 9 2012 22 658 525638 4819391 70 40
22:00:55 3/21/2009 3 21 2009 22 635 522471 4819380 173 40
16:00:43 4/23/2010 4 23 2010 16 646 523810 4819384 176 40
18:00:53 1/6/2011 1 6 2011 18 642 523557 4819384 175 40
6:00:54 12/27/2010 12 27 2010 6 801 521958 4819378 178 40
14:00:41 3/13/2009 3 13 2009 14 643 522195 4819379 177 40
10:00:14 3/2/2014 3 2 2014 10 909 524304 4819386 122 39
8:00:42 12/5/2010 12 5 2010 8 655 526493 4819395 68 40
22:00:25 1/15/2009 1 15 2009 22 635 522213 4819379 177 40
22:00:48 3/12/2010 3 12 2010 22 651 526484 4819395 68 40
18:00:42 3/12/2009 3 12 2009 18 639 521751 4819378 178 40
16:00:29 2/12/2013 2 12 2013 16 663 524082 4819386 122 39
12:00:27 3/7/2009 3 7 2009 12 637 525228 4819390 71 40
18:00:47 4/10/2010 4 10 2010 18 650 522237 4819380 177 40
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8:00:12 1/18/2009 1 18 2009 8 633 521473 4819377 179 40
22:00:54 12/28/2013 12 28 2013 22 907 522678 4819381 173 40
0:00:48 4/2/2009 4 2 2009 0 645 522713 4819382 173 40
22:00:54 4/10/2014 4 10 2014 22 916 526142 4819394 69 40
10:00:31 12/22/2008 12 22 2008 10 635 525784 4819393 70 40
12:00:55 12/22/2008 12 22 2008 12 635 525784 4819393 70 40
16:00:53 2/18/2012 2 18 2012 16 665 525606 4819392 71 40
12:00:55 3/2/2011 3 2 2011 12 642 525889 4819393 70 40
18:00:47 12/15/2012 12 15 2012 18 675 526447 4819395 68 40
2:00:44 12/6/2011 12 6 2011 2 658 525627 4819392 70 40
18:00:53 1/14/2013 1 14 2013 18 680 521965 4819379 178 40
0:00:47 1/19/2011 1 19 2011 0 801 523610 4819385 175 40
8:00:50 1/24/2014 1 24 2014 8 908 522717 4819382 173 40
18:00:51 1/2/2011 1 2 2011 18 650 523006 4819383 174 40
10:00:50 3/8/2010 3 8 2010 10 638 526347 4819395 69 40
14:00:43 4/1/2012 4 1 2012 14 666 525294 4819391 71 40
8:01:04 12/13/2012 12 13 2012 8 680 524004 4819387 176 40
18:00:53 3/18/2010 3 18 2010 18 652 525209 4819391 71 40
8:00:47 2/10/2011 2 10 2011 8 801 523594 4819385 175 40
2:00:42 1/19/2011 1 19 2011 2 801 523612 4819385 176 40
6:00:33 1/24/2014 1 24 2014 6 908 522719 4819382 173 40
14:00:54 2/20/2014 2 20 2014 14 917 522157 4819381 177 40
8:00:53 4/28/2011 4 28 2011 8 667 526624 4819397 68 40
4:00:56 1/19/2011 1 19 2011 4 801 523610 4819386 176 40
16:00:21 4/9/2012 4 9 2012 16 658 523509 4819386 175 40
16:00:56 3/1/2010 3 1 2010 16 642 523752 4819386 176 40
12:00:54 2/14/2011 2 14 2011 12 657 522328 4819382 177 40
16:00:54 1/22/2014 1 22 2014 16 907 523619 4819386 176 40
4:00:44 1/24/2014 1 24 2014 4 908 522715 4819383 173 40
0:01:12 12/4/2012 12 4 2012 0 675 525643 4819394 70 40
0:00:53 12/6/2010 12 6 2010 0 647 525445 4819393 71 40
8:00:54 3/19/2008 3 19 2008 8 637 524356 4819389 122 39
22:00:47 4/1/2009 4 1 2009 22 645 522713 4819383 173 40
18:00:42 2/2/2011 2 2 2011 18 801 521504 4819379 179 40
2:00:50 12/19/2009 12 19 2009 2 646 525537 4819394 71 40
14:01:07 2/8/2013 2 8 2013 14 679 523314 4819386 175 40
16:00:26 1/17/2009 1 17 2009 16 633 522709 4819384 173 40
0:00:55 1/18/2009 1 18 2009 0 633 521495 4819380 179 40
12:00:53 1/15/2011 1 15 2011 12 641 523447 4819386 175 40
10:00:17 4/18/2011 4 18 2011 10 663 524403 4819390 73 40
4:00:56 3/9/2013 3 9 2013 4 663 523674 4819387 176 40
6:00:53 1/25/2014 1 25 2014 6 916 526096 4819396 69 40
0:00:48 12/21/2009 12 21 2009 0 646 525504 4819394 71 40
14:00:21 4/5/2008 4 5 2008 14 634 522911 4819384 174 40
8:00:54 2/12/2011 2 12 2011 8 801 524064 4819388 122 39
14:00:47 12/28/2013 12 28 2013 14 908 523115 4819385 174 40
16:00:53 12/21/2008 12 21 2008 16 633 525827 4819395 70 40
8:00:32 12/9/2011 12 9 2011 8 801 523028 4819385 174 40
4:00:53 4/9/2008 4 9 2008 4 631 521901 4819381 178 40
22:00:35 1/24/2014 1 24 2014 22 917 522489 4819384 173 40
12:00:57 12/28/2013 12 28 2013 12 908 523119 4819386 174 40
8:00:54 12/8/2010 12 8 2010 8 641 523643 4819388 176 40
8:00:54 4/14/2011 4 14 2011 8 663 524444 4819391 73 40
0:00:53 2/20/2014 2 20 2014 0 907 523909 4819389 176 40
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14:00:53 1/31/2014 1 31 2014 14 916 523256 4819387 175 40
22:00:48 3/18/2010 3 18 2010 22 644 525341 4819394 71 40
4:00:54 4/8/2009 4 8 2009 4 648 525984 4819397 70 40
16:00:46 3/1/2010 3 1 2010 16 644 523178 4819386 174 40
18:00:41 4/13/2011 4 13 2011 18 654 525809 4819396 70 40
18:00:41 12/21/2012 12 21 2012 18 679 523217 4819387 175 40
4:00:55 3/27/2010 3 27 2010 4 655 525169 4819394 72 40
22:00:42 12/25/2010 12 25 2010 22 801 521998 4819383 178 40
18:00:53 4/7/2008 4 7 2008 18 635 522241 4819384 177 40
6:00:41 4/9/2008 4 9 2008 6 631 521905 4819382 178 40
10:01:06 4/6/2014 4 6 2014 10 917 523558 4819388 175 40
18:00:42 4/4/2014 4 4 2014 18 917 524663 4819392 73 40
0:00:54 3/13/2010 3 13 2010 0 650 525816 4819396 70 40
18:00:47 3/6/2013 3 6 2013 18 677 522532 4819385 173 40
2:00:47 4/9/2008 4 9 2008 2 631 521905 4819383 178 40
16:00:20 4/1/2008 4 1 2008 16 632 521753 4819382 178 40
14:00:41 4/25/2011 4 25 2011 14 654 524653 4819392 73 40
16:00:41 3/12/2009 3 12 2009 16 639 521751 4819382 178 40
16:00:54 2/3/2011 2 3 2011 16 654 523085 4819387 174 40
2:00:41 12/11/2008 12 11 2008 2 633 525322 4819395 71 40
12:00:55 1/5/2014 1 5 2014 12 917 522474 4819385 173 40
2:00:41 4/29/2009 4 29 2009 2 645 526858 4819401 66 40
16:00:53 3/26/2010 3 26 2010 16 650 524417 4819392 73 40
0:00:54 12/9/2012 12 9 2012 0 671 526222 4819399 69 40
8:00:42 12/6/2010 12 6 2010 8 654 525487 4819396 71 40
8:00:53 3/10/2009 3 10 2009 8 637 526059 4819398 69 40
22:00:37 2/3/2010 2 3 2010 22 638 522707 4819386 173 40
16:00:51 1/4/2011 1 4 2011 16 801 522069 4819384 177 40
18:00:40 4/1/2009 4 1 2009 18 645 522713 4819386 173 40
16:00:19 1/24/2012 1 24 2012 16 663 522691 4819386 173 40
8:00:49 3/7/2010 3 7 2010 8 639 524658 4819393 73 40
16:00:34 4/1/2008 4 1 2008 16 634 522002 4819384 177 40
10:00:49 1/5/2009 1 5 2009 10 633 522016 4819384 177 40
16:00:54 2/24/2014 2 24 2014 16 918 525735 4819397 70 40
12:00:33 12/25/2010 12 25 2010 12 801 522726 4819386 173 40
6:00:47 2/10/2011 2 10 2011 6 801 523591 4819389 175 40
6:00:33 3/9/2013 3 9 2013 6 663 523676 4819390 176 40
6:00:53 12/6/2010 12 6 2010 6 655 526280 4819400 69 40
18:00:53 1/7/2014 1 7 2014 18 907 522140 4819385 177 40
14:00:41 4/9/2012 4 9 2012 14 658 523513 4819390 175 40
10:00:56 1/2/2014 1 2 2014 10 911 523717 4819390 176 40
2:00:42 3/30/2008 3 30 2008 2 634 523680 4819390 176 40
12:00:47 2/28/2012 2 28 2012 12 665 525307 4819396 71 40
4:00:36 12/6/2011 12 6 2011 4 658 525638 4819398 70 40
12:00:42 3/9/2010 3 9 2010 12 639 526373 4819400 69 40
6:00:47 4/8/2009 4 8 2009 6 648 525982 4819399 70 40
20:00:53 2/3/2013 2 3 2013 20 680 522260 4819386 177 40
8:00:47 1/22/2013 1 22 2013 8 680 522268 4819386 177 40
14:00:41 3/26/2010 3 26 2010 14 640 525602 4819398 71 40
22:00:54 4/3/2012 4 3 2012 22 673 525948 4819399 70 40
0:00:53 4/4/2012 4 4 2012 0 673 525948 4819399 70 40
6:00:41 4/2/2008 4 2 2008 6 635 523578 4819390 175 40
12:00:41 11/26/2010 11 26 2010 12 639 523567 4819390 175 40
4:00:43 4/11/2008 4 11 2008 4 631 521603 4819384 178 40
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18:00:47 12/25/2010 12 25 2010 18 801 522422 4819387 173 40
22:00:45 12/3/2012 12 3 2012 22 675 525742 4819398 70 40
6:00:23 3/22/2011 3 22 2011 6 660 525431 4819397 71 40
14:00:53 2/14/2011 2 14 2011 14 650 522194 4819386 177 40
16:00:54 4/7/2008 4 7 2008 16 631 522559 4819387 173 40
12:00:47 2/29/2012 2 29 2012 12 663 525859 4819399 70 40
20:00:53 12/28/2013 12 28 2013 20 907 522680 4819388 173 40
6:00:50 4/7/2009 4 7 2009 6 645 525976 4819400 70 40
18:01:12 1/5/2011 1 5 2011 18 801 521478 4819384 171 40
18:00:30 12/27/2012 12 27 2012 18 679 521972 4819385 178 40
16:00:56 12/28/2013 12 28 2013 16 908 523125 4819389 174 40
18:00:50 2/27/2014 2 27 2014 18 918 524881 4819396 72 40
2:00:55 3/10/2010 3 10 2010 2 639 526361 4819401 69 40
2:00:32 12/31/2008 12 31 2008 2 632 523353 4819390 175 40
6:00:23 3/1/2010 3 1 2010 6 639 525260 4819397 71 40
10:00:48 2/3/2011 2 3 2011 10 642 523792 4819392 176 40
8:00:39 12/5/2010 12 5 2010 8 642 526486 4819402 68 40
6:00:42 3/27/2010 3 27 2010 6 655 525171 4819397 72 40
16:00:53 12/27/2012 12 27 2012 16 670 521973 4819386 178 40
12:00:57 1/5/2014 1 5 2014 12 679 523589 4819391 175 40
4:00:42 4/16/2012 4 16 2012 4 670 524257 4819394 122 39
0:00:45 1/30/2013 1 30 2013 0 680 521070 4819383 172 16
6:00:50 4/10/2012 4 10 2012 6 677 524659 4819395 73 40
0:00:31 3/24/2012 3 24 2012 0 678 525141 4819397 72 40
18:00:44 3/18/2010 3 18 2010 18 641 522172 4819387 177 40
18:00:50 12/21/2008 12 21 2008 18 635 525616 4819399 70 40
18:00:41 3/27/2009 3 27 2009 18 644 522478 4819388 173 40
10:01:09 1/17/2011 1 17 2011 10 638 524386 4819395 122 39
8:00:54 2/4/2013 2 4 2013 8 679 525388 4819398 71 40
0:02:23 12/15/2011 12 15 2011 0 650 525776 4819400 70 40
14:00:54 1/24/2012 1 24 2012 14 663 522708 4819389 173 40
12:00:33 3/25/2014 3 25 2014 12 914 522128 4819387 177 40
14:00:55 4/23/2010 4 23 2010 14 640 526277 4819402 69 40
6:00:24 1/25/2014 1 25 2014 6 917 522397 4819388 177 40
2:00:53 4/7/2009 4 7 2009 2 637 525364 4819399 71 40
14:00:56 12/20/2009 12 20 2009 14 646 523288 4819391 175 40
22:00:48 2/3/2013 2 3 2013 22 680 522268 4819388 177 40
4:00:30 4/1/2013 4 1 2013 4 663 525647 4819400 70 40
18:00:29 4/12/2013 4 12 2013 18 679 521588 4819386 171 40
18:00:54 1/5/2011 1 5 2011 18 801 521481 4819385 171 40
12:00:44 3/19/2008 3 19 2008 12 632 523498 4819392 175 40
22:00:41 12/18/2009 12 18 2009 22 639 525723 4819401 70 40
4:00:47 4/23/2011 4 23 2011 4 801 521373 4819386 171 40
18:00:54 3/22/2010 3 22 2010 18 746 524818 4819397 72 40
0:00:54 12/11/2010 12 11 2010 0 642 526009 4819402 70 40
4:00:15 4/10/2012 4 10 2012 4 677 524659 4819397 73 40
22:00:41 12/9/2011 12 9 2011 22 650 526197 4819403 69 40
14:00:53 1/2/2013 1 2 2013 14 671 522169 4819388 177 40
16:00:54 1/5/2014 1 5 2014 16 679 523464 4819393 175 40
12:00:55 1/2/2014 1 2 2014 12 909 523685 4819394 176 40
22:00:55 12/3/2010 12 3 2010 22 655 526169 4819403 69 40
12:00:50 1/17/2011 1 17 2011 12 639 524279 4819396 122 39
12:01:23 1/3/2010 1 3 2010 12 639 523709 4819394 176 40
8:00:44 11/29/2010 11 29 2010 8 801 525964 4819402 70 40
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4:00:36 2/10/2011 2 10 2011 4 801 523579 4819394 175 40
6:00:42 1/22/2013 1 22 2013 6 680 522270 4819389 177 40
18:00:54 1/15/2009 1 15 2009 18 635 522276 4819389 177 40
4:00:54 1/6/2011 1 6 2011 4 801 521483 4819387 171 40
12:00:43 12/18/2008 12 18 2008 12 633 523675 4819394 176 40
14:00:47 3/16/2009 3 16 2009 14 640 523085 4819392 174 40
22:00:36 4/30/2011 4 30 2011 22 664 525647 4819401 70 40
4:01:00 4/11/2014 4 11 2014 4 909 525815 4819402 70 40
10:00:50 3/10/2010 3 10 2010 10 638 526316 4819404 69 40
2:00:25 12/15/2010 12 15 2010 2 642 524275 4819396 122 39
16:00:41 2/28/2013 2 28 2013 16 658 526013 4819403 69 40
20:00:26 4/12/2012 4 12 2012 20 666 525169 4819400 72 40
4:00:53 12/4/2008 12 4 2008 4 634 526503 4819405 68 40
0:00:33 3/10/2013 3 10 2013 0 677 522188 4819389 177 40
22:00:48 1/21/2013 1 21 2013 22 680 522270 4819390 177 40
10:00:48 1/3/2010 1 3 2010 10 644 523832 4819395 176 40
12:00:41 1/17/2011 1 17 2011 12 638 524353 4819397 122 39
10:00:15 3/6/2009 3 6 2009 10 637 525681 4819402 70 40
8:01:11 4/10/2009 4 10 2009 8 648 523257 4819393 175 40
10:00:53 3/4/2010 3 4 2010 10 638 525698 4819402 70 40
6:00:42 12/24/2009 12 24 2009 6 644 525605 4819402 71 40
0:00:53 1/6/2011 1 6 2011 0 801 521481 4819388 171 40
14:00:42 2/28/2012 2 28 2012 14 663 525571 4819402 71 40
2:00:49 12/6/2010 12 6 2010 2 642 526353 4819405 69 40
8:00:56 3/9/2010 3 9 2010 8 642 525980 4819404 70 40
18:00:41 4/3/2011 4 3 2011 18 664 524845 4819399 72 40
12:00:53 4/2/2010 4 2 2010 12 655 525091 4819400 72 40
18:00:55 4/13/2011 4 13 2011 18 668 525547 4819402 71 40
8:01:11 3/10/2010 3 10 2010 8 642 525989 4819404 70 40
6:00:43 1/5/2009 1 5 2009 6 633 522045 4819390 165 40
0:00:53 3/8/2011 3 8 2011 0 650 522830 4819393 174 40
12:00:53 3/19/2008 3 19 2008 12 633 523539 4819395 175 40
10:00:44 1/17/2009 1 17 2009 10 633 522915 4819393 174 40
18:00:53 4/1/2008 4 1 2008 18 634 521960 4819390 170 40
8:00:42 2/27/2010 2 27 2010 8 639 525291 4819402 71 40
12:00:43 2/15/2011 2 15 2011 12 801 525982 4819404 70 40
18:00:24 4/1/2008 4 1 2008 18 632 521520 4819388 171 40
22:00:41 1/17/2010 1 17 2010 22 642 525824 4819404 70 40
22:00:48 1/5/2011 1 5 2011 22 801 521481 4819389 171 40
0:01:26 3/24/2012 3 24 2012 0 679 525374 4819402 71 40
10:00:53 2/16/2011 2 16 2011 10 642 525923 4819404 70 40
12:00:53 3/10/2010 3 10 2010 12 638 526314 4819406 69 40
4:00:51 3/11/2010 3 11 2010 4 642 525827 4819404 70 40
0:00:45 1/20/2011 1 20 2011 0 638 523853 4819397 169 40
10:00:57 2/19/2013 2 19 2013 10 666 525145 4819401 72 40
16:00:49 2/9/2011 2 9 2011 16 801 523171 4819394 167 40
18:00:54 1/21/2013 1 21 2013 18 680 522363 4819392 165 40
18:00:54 4/26/2011 4 26 2011 18 666 526103 4819405 69 40
16:00:24 3/30/2012 3 30 2012 16 675 525409 4819403 71 40
2:00:47 1/22/2013 1 22 2013 2 680 522271 4819392 165 40
8:00:41 12/4/2008 12 4 2008 8 633 522958 4819394 167 40
16:00:47 3/31/2010 3 31 2010 16 746 525286 4819402 71 40
14:00:41 3/22/2011 3 22 2011 14 663 523383 4819396 168 40
14:00:44 4/1/2008 4 1 2008 14 634 522001 4819391 165 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:42 4/28/2009 4 28 2009 18 644 524435 4819399 73 40
4:00:49 1/22/2013 1 22 2013 4 680 522273 4819392 165 40
12:00:53 4/1/2012 4 1 2012 12 666 525234 4819402 71 40
18:00:42 12/14/2010 12 14 2010 18 642 523893 4819398 169 40
16:00:53 3/19/2009 3 19 2009 16 639 522723 4819394 166 40
6:00:30 11/29/2010 11 29 2010 6 801 525956 4819405 70 40
0:00:54 1/22/2013 1 22 2013 0 680 522271 4819392 165 40
18:00:53 1/24/2010 1 24 2010 18 644 526596 4819408 68 40
4:00:43 4/2/2008 4 2 2008 4 635 523579 4819397 168 40
18:00:41 3/19/2009 3 19 2009 18 640 522571 4819393 166 40
22:00:55 12/10/2012 12 10 2012 22 665 525356 4819403 71 40
4:00:31 1/5/2009 1 5 2009 4 633 522037 4819392 165 40
2:00:23 4/17/2013 4 17 2013 2 658 525294 4819403 71 40
12:00:38 3/13/2009 3 13 2009 12 639 522074 4819392 165 40
8:00:43 4/21/2011 4 21 2011 8 669 525761 4819405 70 40
20:00:56 1/7/2014 1 7 2014 20 907 522142 4819392 165 40
14:00:29 1/24/2014 1 24 2014 14 909 523558 4819397 168 40
0:00:21 3/22/2009 3 22 2009 0 635 522444 4819394 166 40
8:00:56 12/24/2009 12 24 2009 8 644 525606 4819405 63 40
8:01:18 1/23/2014 1 23 2014 8 916 525679 4819405 70 40
12:00:54 4/15/2009 4 15 2009 12 637 522956 4819396 167 40
12:00:26 3/12/2010 3 12 2010 12 801 526076 4819407 69 40
8:01:11 3/5/2010 3 5 2010 8 644 525462 4819405 63 40
10:00:43 12/28/2013 12 28 2013 10 908 523110 4819396 167 40
12:00:37 3/8/2010 3 8 2010 12 642 526401 4819409 69 40
2:00:44 1/5/2009 1 5 2009 2 633 522040 4819393 165 40
18:00:45 2/2/2012 2 2 2012 18 663 523319 4819398 168 40
6:00:42 1/6/2011 1 6 2011 6 801 521482 4819392 171 40
10:00:56 12/20/2009 12 20 2009 10 646 523377 4819398 168 40
18:00:15 4/5/2009 4 5 2009 18 634 525125 4819404 64 40
18:00:42 3/12/2010 3 12 2010 18 801 525924 4819407 62 40
22:00:56 12/15/2012 12 15 2012 22 675 526428 4819409 68 40
18:00:20 1/27/2009 1 27 2009 18 637 523308 4819398 168 40
12:00:41 1/3/2010 1 3 2010 12 644 523833 4819400 169 40
6:00:24 11/25/2010 11 25 2010 6 640 524006 4819400 169 40
16:01:15 3/21/2010 3 21 2010 16 650 522913 4819397 167 40
14:00:42 3/13/2009 3 13 2009 14 640 522481 4819395 166 40
20:00:35 2/4/2014 2 4 2014 20 916 522821 4819396 167 40
2:00:54 11/29/2010 11 29 2010 2 801 525914 4819408 62 40
10:00:50 12/23/2010 12 23 2010 10 646 523556 4819399 168 40
14:00:44 3/8/2010 3 8 2010 14 638 526355 4819410 61 40
12:00:43 4/1/2008 4 1 2008 12 631 521934 4819394 170 40
18:00:53 12/7/2010 12 7 2010 18 641 523633 4819400 169 40
4:00:41 3/10/2013 3 10 2013 4 679 522065 4819394 165 40
0:00:29 3/22/2009 3 22 2009 0 637 524462 4819403 65 40
2:00:42 12/6/2011 12 6 2011 2 667 525784 4819408 62 40
12:00:23 3/31/2009 3 31 2009 12 642 523776 4819401 169 40
0:00:13 3/22/2009 3 22 2009 0 645 525430 4819407 63 40
20:01:18 12/18/2012 12 18 2012 20 665 524470 4819404 65 40
12:00:54 2/29/2012 2 29 2012 12 666 525835 4819409 62 40
4:00:47 12/9/2008 12 9 2008 4 633 526408 4819411 61 40
22:00:53 4/8/2014 4 8 2014 22 909 525827 4819409 62 40
16:00:49 2/11/2013 2 11 2013 16 677 521874 4819395 170 40
10:00:47 3/8/2010 3 8 2010 10 643 526303 4819411 61 40
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22:00:30 1/7/2014 1 7 2014 22 907 522168 4819396 165 40
14:00:48 1/19/2010 1 19 2010 14 643 525606 4819408 63 40
0:00:42 1/2/2013 1 2 2013 0 671 522095 4819396 165 40
2:00:40 4/8/2014 4 8 2014 2 908 524891 4819406 64 40
12:00:53 1/24/2014 1 24 2014 12 909 523556 4819401 168 40
10:00:57 2/28/2013 2 28 2013 10 663 525415 4819408 63 40
18:00:49 3/4/2014 3 4 2014 18 917 522525 4819397 166 40
18:00:42 3/31/2011 3 31 2011 18 664 523871 4819402 169 40
0:00:29 1/28/2010 1 28 2010 0 640 522048 4819396 165 40
10:00:16 3/9/2010 3 9 2010 10 644 526146 4819411 61 40
20:01:22 3/24/2013 3 24 2013 20 663 525164 4819407 64 40
0:00:54 4/9/2012 4 9 2012 0 679 525453 4819408 63 40
2:00:55 1/28/2010 1 28 2010 2 640 522052 4819396 165 40
14:00:54 3/25/2009 3 25 2009 14 639 522492 4819398 166 40
16:00:10 3/13/2009 3 13 2009 16 640 522481 4819398 166 40
8:00:45 4/13/2012 4 13 2012 8 676 526014 4819410 61 40
4:00:39 1/2/2013 1 2 2013 4 671 522095 4819396 165 40
14:00:14 1/5/2009 1 5 2009 14 633 522001 4819396 165 40
22:00:43 11/21/2013 11 21 2013 22 914 525595 4819409 63 40
0:00:48 12/25/2011 12 25 2011 0 650 525655 4819409 62 40
16:00:48 3/19/2009 3 19 2009 16 647 522824 4819399 167 40
14:00:57 4/5/2014 4 5 2014 14 917 525234 4819408 63 40
2:00:42 1/8/2014 1 8 2014 2 907 522053 4819397 165 40
2:00:54 5/1/2011 5 1 2011 2 666 525732 4819410 62 40
2:00:47 3/10/2013 3 10 2013 2 677 522178 4819397 165 40
20:00:53 3/24/2013 3 24 2013 20 658 525153 4819408 64 40
22:00:53 3/9/2013 3 9 2013 22 677 522178 4819397 165 40
2:00:32 1/7/2012 1 7 2012 2 665 525974 4819411 62 40
4:00:54 12/24/2009 12 24 2009 4 644 525614 4819409 62 40
16:00:49 4/6/2011 4 6 2011 16 650 525615 4819410 62 40
8:00:40 3/11/2010 3 11 2010 8 643 525323 4819408 63 40
10:00:44 1/14/2009 1 14 2009 10 633 523541 4819402 168 40
22:00:53 3/19/2013 3 19 2013 22 671 524699 4819406 65 40
6:00:55 1/2/2013 1 2 2013 6 671 522095 4819397 165 40
14:00:41 1/2/2014 1 2 2014 14 909 523599 4819403 168 40
22:00:47 12/21/2012 12 21 2012 22 679 523215 4819401 168 40
16:00:53 1/4/2014 1 4 2014 16 917 522269 4819398 165 40
14:00:48 2/3/2010 2 3 2010 14 638 522794 4819400 166 40
12:00:44 1/20/2010 1 20 2010 12 642 525826 4819411 62 40
10:00:54 1/4/2010 1 4 2010 10 639 523739 4819403 169 40
10:00:24 3/8/2010 3 8 2010 10 640 526209 4819413 61 40
4:01:50 3/11/2010 3 11 2010 4 639 525963 4819412 62 40
0:00:20 1/5/2009 1 5 2009 0 633 522044 4819398 165 40
0:01:12 4/8/2014 4 8 2014 0 908 524882 4819408 64 40
16:00:47 1/2/2011 1 2 2011 16 650 523087 4819401 167 40
0:00:54 4/11/2010 4 11 2010 0 654 525992 4819412 62 40
12:00:47 4/19/2014 4 19 2014 12 907 523731 4819404 169 40
2:00:53 12/5/2010 12 5 2010 2 647 524625 4819407 65 40
12:00:24 1/17/2009 1 17 2009 12 633 522915 4819401 167 40
16:01:11 1/20/2014 1 20 2014 16 909 523525 4819403 168 40
20:00:43 12/14/2011 12 14 2011 20 658 525972 4819412 62 40
18:00:54 12/21/2008 12 21 2008 18 633 525823 4819412 62 40
2:00:55 1/2/2013 1 2 2013 2 671 522097 4819398 165 40
0:00:55 1/25/2014 1 25 2014 0 917 522478 4819400 166 40
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0:01:00 1/23/2013 1 23 2013 0 677 521341 4819396 171 40
4:00:41 2/5/2014 2 5 2014 4 916 523448 4819403 168 40
20:00:41 1/21/2013 1 21 2013 20 680 522273 4819399 165 40
16:01:47 3/26/2010 3 26 2010 16 646 525437 4819411 63 40
18:00:47 3/20/2009 3 20 2009 18 645 524815 4819408 64 40
2:00:53 2/20/2014 2 20 2014 2 908 523853 4819405 169 40
22:00:43 1/22/2013 1 22 2013 22 677 521340 4819397 171 40
10:00:48 2/24/2011 2 24 2011 10 650 524734 4819408 65 40
12:00:53 1/21/2014 1 21 2014 12 908 523141 4819403 167 40
18:00:54 12/13/2012 12 13 2012 18 675 526379 4819415 61 40
8:00:43 1/2/2013 1 2 2013 8 671 522104 4819400 165 40
4:00:42 5/1/2011 5 1 2011 4 666 525735 4819412 62 40
12:00:42 1/13/2011 1 13 2011 12 655 524065 4819406 121 39
8:00:55 4/24/2009 4 24 2009 8 642 525503 4819412 63 40
10:00:48 3/2/2014 3 2 2014 10 916 524354 4819407 121 39
2:00:48 12/2/2011 12 2 2011 2 650 526041 4819414 61 40
12:00:50 1/4/2010 1 4 2010 12 639 523742 4819406 169 40
22:00:51 11/24/2010 11 24 2010 22 642 525374 4819412 63 40
8:00:52 11/22/2013 11 22 2013 8 914 523058 4819404 167 40
10:00:54 1/22/2012 1 22 2012 10 663 523605 4819406 168 40
4:01:18 12/27/2010 12 27 2010 4 801 521955 4819400 170 40
16:00:48 1/10/2014 1 10 2014 16 916 523476 4819405 168 40
22:00:47 1/14/2013 1 14 2013 22 680 521955 4819400 170 40
4:00:54 1/7/2012 1 7 2012 4 665 525957 4819415 62 40
16:00:55 12/25/2010 12 25 2010 16 801 522563 4819402 166 40
10:00:43 12/18/2008 12 18 2008 10 633 523671 4819406 169 40
14:02:26 2/26/2011 2 26 2011 14 646 525997 4819415 62 40
18:00:48 2/16/2012 2 16 2012 18 665 524961 4819411 64 40
0:00:52 11/26/2010 11 26 2010 0 801 525639 4819413 62 40
2:00:48 12/9/2008 12 9 2008 2 633 526410 4819416 61 40
6:00:49 3/23/2008 3 23 2008 6 631 523579 4819406 168 40
2:00:47 12/4/2010 12 4 2010 2 655 526210 4819416 61 40
14:00:17 2/9/2011 2 9 2011 14 642 523800 4819407 169 40
2:00:42 3/24/2009 3 24 2009 2 637 525684 4819414 62 40
4:00:36 3/26/2012 3 26 2012 4 670 521391 4819399 171 40
10:01:24 3/5/2009 3 5 2009 10 637 525678 4819414 62 40
14:00:42 4/4/2008 4 4 2008 14 635 523117 4819405 167 40
14:00:41 4/3/2008 4 3 2008 14 633 521964 4819401 170 40
0:01:11 12/24/2009 12 24 2009 0 644 525529 4819414 63 40
14:00:54 4/14/2009 4 14 2009 14 639 525759 4819415 62 40
0:00:53 5/1/2011 5 1 2011 0 666 525734 4819415 62 40
14:00:28 3/12/2009 3 12 2009 14 639 521776 4819401 170 40
10:00:27 11/25/2010 11 25 2010 10 651 523681 4819407 169 40
16:00:24 12/30/2012 12 30 2012 16 680 523596 4819407 168 40
12:00:56 11/25/2010 11 25 2010 12 651 523648 4819407 169 40
10:00:56 2/22/2012 2 22 2012 10 663 524917 4819412 64 40
6:00:54 3/10/2013 3 10 2013 6 679 522071 4819402 165 40
14:00:47 3/11/2009 3 11 2009 14 637 526415 4819418 59 40
4:00:53 12/4/2010 12 4 2010 4 655 526370 4819418 61 40
0:00:54 3/1/2010 3 1 2010 0 642 525374 4819414 63 40
14:00:59 1/3/2013 1 3 2013 14 663 523293 4819406 168 40
18:00:53 1/1/2013 1 1 2013 18 671 522106 4819402 165 40
22:00:35 2/15/2014 2 15 2014 22 918 524099 4819409 121 39
4:00:52 11/26/2010 11 26 2010 4 801 525653 4819415 62 40
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16:00:54 3/19/2009 3 19 2009 16 640 522715 4819405 166 40
14:00:54 4/8/2012 4 8 2012 14 658 523484 4819407 168 40
2:00:50 1/3/2014 1 3 2014 2 671 521143 4819400 172 16
4:00:57 4/24/2011 4 24 2011 4 666 525849 4819416 62 40
12:00:57 3/8/2010 3 8 2010 12 638 526322 4819418 61 40
16:00:50 3/1/2012 3 1 2012 16 665 521835 4819402 170 40
14:00:47 3/21/2011 3 21 2011 14 801 524016 4819410 121 39
4:00:55 12/30/2012 12 30 2012 4 680 524873 4819413 64 40
16:00:41 3/11/2009 3 11 2009 16 639 521813 4819402 170 40
22:02:30 3/24/2011 3 24 2011 22 664 525606 4819415 63 40
10:00:43 3/30/2012 3 30 2012 10 680 525460 4819415 63 40
4:00:47 1/15/2010 1 15 2010 4 643 525944 4819417 62 40
0:00:59 1/15/2013 1 15 2013 0 680 521957 4819403 170 40
18:01:41 3/7/2010 3 7 2010 18 640 526468 4819419 59 40
10:00:53 12/5/2010 12 5 2010 10 647 523709 4819409 169 40
2:00:54 2/22/2011 2 22 2011 2 642 523620 4819409 169 40
12:00:53 12/20/2011 12 20 2011 12 650 523661 4819409 169 40
16:01:12 3/4/2013 3 4 2013 16 671 523665 4819409 169 40
14:00:53 3/30/2012 3 30 2012 14 663 524672 4819412 65 40
12:00:44 3/31/2009 3 31 2009 12 635 523535 4819409 168 40
12:00:21 1/14/2009 1 14 2009 12 633 523541 4819409 168 40
18:00:54 4/22/2011 4 22 2011 18 669 524672 4819413 65 40
6:00:53 4/1/2013 4 1 2013 6 663 525748 4819417 62 40
14:00:42 3/22/2011 3 22 2011 14 658 523516 4819409 168 40
14:00:21 4/2/2008 4 2 2008 14 633 522262 4819404 165 40
14:00:53 4/9/2009 4 9 2009 14 644 523573 4819409 168 40
14:00:53 3/11/2009 3 11 2009 14 640 522181 4819404 165 40
12:00:35 12/23/2009 12 23 2009 12 638 522729 4819406 166 40
22:01:11 1/1/2013 1 1 2013 22 671 522096 4819404 165 40
16:00:42 12/29/2012 12 29 2012 16 663 522297 4819405 165 40
0:00:51 2/12/2011 2 12 2011 0 642 524505 4819413 65 40
16:00:16 4/28/2011 4 28 2011 16 667 525721 4819417 62 40
12:00:48 3/22/2011 3 22 2011 12 658 523515 4819409 168 40
18:00:22 3/13/2011 3 13 2011 18 655 521885 4819404 170 40
12:00:24 1/5/2009 1 5 2009 12 633 522024 4819404 165 40
14:00:47 4/14/2011 4 14 2011 14 658 525244 4819415 63 40
6:00:54 2/12/2011 2 12 2011 6 646 524511 4819413 65 40
16:00:53 12/29/2012 12 29 2012 16 671 522250 4819405 165 40
2:00:42 4/24/2011 4 24 2011 2 666 525845 4819418 62 40
6:00:55 12/16/2013 12 16 2013 6 909 523714 4819410 169 40
16:01:24 1/17/2014 1 17 2014 16 679 524305 4819412 121 39
4:00:48 12/2/2011 12 2 2011 4 650 526040 4819419 61 40
0:00:42 3/19/2009 3 19 2009 0 633 522273 4819405 165 40
2:00:49 2/5/2014 2 5 2014 2 916 523449 4819409 168 40
0:00:54 11/25/2010 11 25 2010 0 639 525472 4819417 63 40
14:00:27 1/4/2014 1 4 2014 14 917 522268 4819405 165 40
20:00:55 1/14/2013 1 14 2013 20 680 521955 4819404 170 40
10:00:50 12/23/2009 12 23 2009 10 638 522726 4819407 166 40
4:00:30 3/24/2009 3 24 2009 4 637 525659 4819418 62 40
2:00:54 3/19/2009 3 19 2009 2 633 522271 4819406 165 40
16:00:42 3/13/2011 3 13 2011 16 654 522529 4819406 166 40
2:00:54 12/27/2010 12 27 2010 2 801 521981 4819405 170 40
16:00:55 3/12/2010 3 12 2010 16 643 526515 4819421 59 40
4:00:58 2/12/2011 2 12 2011 4 646 524511 4819414 65 40
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0:00:56 12/24/2008 12 24 2008 0 633 525830 4819419 62 40
4:00:42 1/15/2010 1 15 2010 4 642 526695 4819422 59 40
4:00:45 11/29/2010 11 29 2010 4 801 525958 4819419 62 40
2:00:48 3/19/2010 3 19 2010 2 650 524493 4819414 65 40
2:00:54 12/11/2012 12 11 2012 2 665 525442 4819418 63 40
6:00:44 3/26/2012 3 26 2012 6 670 521386 4819404 171 40
16:00:27 4/28/2011 4 28 2011 16 658 525606 4819418 63 40
6:00:41 12/30/2012 12 30 2012 6 680 524874 4819416 64 40
4:01:03 4/13/2009 4 13 2009 4 644 525905 4819420 62 40
22:00:54 4/6/2010 4 6 2010 22 655 524556 4819415 65 40
16:00:25 4/18/2014 4 18 2014 16 914 524485 4819415 65 40
14:00:48 3/26/2010 3 26 2010 14 654 525716 4819419 62 40
16:00:15 4/20/2014 4 20 2014 16 908 523128 4819410 167 40
18:00:48 12/31/2010 12 31 2010 18 801 521843 4819406 170 40
22:00:41 12/23/2008 12 23 2008 22 633 525816 4819420 62 40
6:00:52 1/21/2010 1 21 2010 6 642 525946 4819420 62 40
0:00:54 1/18/2010 1 18 2010 0 642 525910 4819420 62 40
16:01:12 3/15/2010 3 15 2010 16 644 526205 4819422 61 40
4:00:51 12/16/2012 12 16 2012 4 675 525395 4819419 63 40
18:01:24 3/7/2010 3 7 2010 18 639 526386 4819422 61 40
8:00:14 4/1/2011 4 1 2011 8 664 524046 4819414 121 39
8:06:07 4/9/2010 4 9 2010 8 651 526197 4819422 61 40
20:00:32 1/22/2013 1 22 2013 20 677 521343 4819405 171 40
18:00:36 1/1/2013 1 1 2013 18 671 522102 4819407 165 40
10:00:10 4/16/2009 4 16 2009 10 646 524143 4819414 121 39
10:00:45 4/18/2011 4 18 2011 10 654 524695 4819416 65 40
16:00:47 3/23/2012 3 23 2012 16 681 523064 4819411 167 40
14:00:48 2/18/2012 2 18 2012 14 663 526193 4819422 61 40
18:00:54 4/7/2009 4 7 2009 18 640 526057 4819422 61 40
16:00:46 4/14/2014 4 14 2014 16 916 526510 4819423 59 40
20:00:53 1/3/2012 1 3 2012 20 665 526332 4819423 61 40
0:00:47 12/14/2010 12 14 2010 0 642 523850 4819414 169 40
6:00:25 4/24/2011 4 24 2011 6 666 525845 4819421 62 40
4:00:56 4/16/2014 4 16 2014 4 917 525577 4819420 63 40
4:00:43 3/6/2009 3 6 2009 4 637 525574 4819420 63 40
2:00:53 12/24/2009 12 24 2009 2 644 525541 4819420 63 40
14:00:24 11/25/2010 11 25 2010 14 651 523589 4819413 168 40
12:00:50 3/19/2008 3 19 2008 12 637 523482 4819413 168 40
8:00:53 4/14/2011 4 14 2011 8 650 524523 4819417 65 40
18:00:44 4/19/2014 4 19 2014 18 909 523185 4819412 167 40
16:00:54 2/19/2014 2 19 2014 16 913 526368 4819424 61 40
18:00:16 4/29/2011 4 29 2011 18 664 525842 4819422 62 40
10:00:45 12/6/2010 12 6 2010 10 641 522185 4819409 165 40
18:00:54 3/21/2009 3 21 2009 18 640 525457 4819420 63 40
10:00:16 3/27/2010 3 27 2010 10 643 524266 4819416 121 39
8:00:47 4/14/2009 4 14 2009 8 639 525126 4819419 64 40
6:00:52 4/16/2014 4 16 2014 6 917 525582 4819421 63 40
2:00:53 12/6/2010 12 6 2010 2 801 525650 4819421 62 40
12:00:50 1/27/2012 1 27 2012 12 663 522054 4819408 165 40
4:00:23 3/23/2008 3 23 2008 4 631 523580 4819414 168 40
8:00:49 4/15/2010 4 15 2010 8 650 526992 4819426 57 40
16:00:54 4/3/2008 4 3 2008 16 633 521972 4819408 170 40
10:00:53 3/3/2014 3 3 2014 10 908 524251 4819416 121 39
16:00:21 1/30/2010 1 30 2010 16 633 522722 4819411 166 40
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12:00:23 3/26/2010 3 26 2010 12 654 525708 4819422 62 40
12:00:54 3/3/2010 3 3 2010 12 647 525296 4819420 63 40
14:01:19 2/1/2014 2 1 2014 14 908 522825 4819412 167 40
18:00:40 4/1/2009 4 1 2009 18 638 522364 4819410 165 40
10:00:47 2/17/2014 2 17 2014 10 907 525141 4819420 64 40
2:00:55 4/9/2012 4 9 2012 2 672 524482 4819418 65 40
18:00:54 12/25/2010 12 25 2010 18 801 521983 4819409 170 40
18:00:53 1/2/2013 1 2 2013 18 663 523080 4819413 167 40
4:00:53 1/4/2012 1 4 2012 4 665 525903 4819423 62 40
22:00:44 11/29/2010 11 29 2010 22 643 525821 4819423 62 40
2:00:44 11/26/2010 11 26 2010 2 801 525657 4819422 62 40
2:00:36 1/25/2014 1 25 2014 2 917 522394 4819411 165 40
6:00:44 12/5/2010 12 5 2010 6 655 526487 4819425 59 40
10:00:48 1/8/2014 1 8 2014 10 908 523007 4819413 167 40
18:00:54 3/26/2009 3 26 2009 18 642 522044 4819409 165 40
16:00:55 1/24/2014 1 24 2014 16 909 523228 4819414 168 40
6:00:53 4/3/2012 4 3 2012 6 663 524855 4819419 64 40
10:01:09 12/25/2010 12 25 2010 10 801 522669 4819412 166 40
6:00:45 12/16/2012 12 16 2012 6 675 525427 4819422 63 40
10:00:41 4/21/2011 4 21 2011 10 669 525738 4819423 62 40
14:00:48 3/22/2008 3 22 2008 14 635 523526 4819415 168 40
22:00:53 2/4/2014 2 4 2014 22 916 522825 4819412 167 40
12:00:56 1/17/2011 1 17 2011 12 801 524293 4819418 121 39
18:00:50 3/7/2011 3 7 2011 18 650 521798 4819409 170 40
6:00:53 4/8/2012 4 8 2012 6 670 525544 4819422 63 40
0:00:55 12/4/2010 12 4 2010 0 647 524785 4819420 65 40
6:00:33 12/4/2010 12 4 2010 6 655 526379 4819426 61 40
2:00:56 1/15/2010 1 15 2010 2 642 526712 4819427 59 40
16:00:53 2/26/2010 2 26 2010 16 640 524918 4819421 64 40
6:00:30 4/8/2014 4 8 2014 6 908 524902 4819421 64 40
4:00:27 12/2/2011 12 2 2011 4 658 525750 4819424 62 40
14:00:42 3/11/2012 3 11 2012 14 663 524186 4819418 121 39
10:00:55 4/11/2009 4 11 2009 10 634 523663 4819416 169 40
16:00:53 3/29/2014 3 29 2014 16 913 525683 4819424 62 40
4:00:47 1/28/2010 1 28 2010 4 640 522041 4819411 165 40
10:00:56 1/23/2014 1 23 2014 10 908 522767 4819413 166 40
12:00:53 2/28/2010 2 28 2010 12 638 525530 4819423 63 40
14:00:47 1/7/2011 1 7 2011 14 638 523225 4819415 168 40
6:00:53 12/4/2011 12 4 2011 6 650 525851 4819425 62 40
10:00:50 5/8/2011 5 8 2011 10 664 525617 4819424 62 40
2:00:43 5/5/2010 5 5 2010 2 652 525634 4819424 62 40
22:00:35 3/21/2009 3 21 2009 22 633 523841 4819418 169 40
0:01:50 12/19/2010 12 19 2010 0 642 524683 4819421 65 40
4:00:54 4/8/2014 4 8 2014 4 908 524901 4819421 64 40
10:00:44 3/2/2009 3 2 2009 10 637 525456 4819424 63 40
22:00:30 4/14/2010 4 14 2010 22 655 526059 4819426 61 40
16:01:50 3/21/2010 3 21 2010 16 640 522762 4819414 166 40
14:00:41 4/12/2012 4 12 2012 14 666 526244 4819427 61 40
18:00:42 3/12/2011 3 12 2011 18 655 521895 4819411 170 40
14:00:54 2/12/2013 2 12 2013 14 675 523551 4819417 168 40
8:00:42 3/22/2009 3 22 2009 8 645 525466 4819424 63 40
12:00:53 3/13/2009 3 13 2009 12 642 525983 4819426 62 40
22:00:54 4/8/2014 4 8 2014 22 907 525902 4819426 62 40
12:00:55 1/9/2010 1 9 2010 12 633 521388 4819410 171 40
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16:00:47 2/14/2011 2 14 2011 16 641 521786 4819411 170 40
14:00:48 1/25/2014 1 25 2014 14 908 522422 4819413 166 40
12:00:47 2/18/2012 2 18 2012 12 663 525799 4819426 62 40
6:00:47 11/29/2010 11 29 2010 6 646 525547 4819425 63 40
12:00:48 3/2/2011 3 2 2011 12 801 525858 4819426 62 40
0:00:26 1/16/2009 1 16 2009 0 635 522205 4819413 165 40
4:00:47 12/18/2008 12 18 2008 4 633 525188 4819424 64 40
22:00:48 12/17/2013 12 17 2013 22 907 525959 4819427 62 40
4:00:54 4/3/2012 4 3 2012 4 663 524856 4819423 64 40
8:00:42 3/9/2010 3 9 2010 8 644 525665 4819426 62 40
2:00:13 1/6/2011 1 6 2011 2 801 521461 4819411 171 40
22:00:49 2/16/2012 2 16 2012 22 665 524889 4819423 64 40
6:00:54 3/24/2013 3 24 2013 6 671 525447 4819425 63 40
20:00:47 3/2/2013 3 2 2013 20 663 522671 4819415 166 40
16:00:48 2/3/2014 2 3 2014 16 907 522366 4819414 165 40
16:00:53 12/28/2012 12 28 2012 16 675 523585 4819419 168 40
4:00:47 1/21/2010 1 21 2010 4 642 525945 4819428 62 40
14:00:27 4/11/2009 4 11 2009 14 641 521639 4819412 170 40
6:00:41 11/26/2010 11 26 2010 6 801 525578 4819426 63 40
8:00:56 1/6/2011 1 6 2011 8 801 521533 4819412 171 40
8:00:27 12/5/2011 12 5 2011 8 659 523296 4819418 168 40
22:00:56 3/24/2014 3 24 2014 22 908 524908 4819424 64 40
14:00:55 12/23/2009 12 23 2009 14 638 522677 4819416 166 40
6:00:53 3/13/2014 3 13 2014 6 916 526386 4819430 61 40
14:00:42 4/15/2009 4 15 2009 14 641 523051 4819418 167 40
8:00:48 4/16/2009 4 16 2009 8 644 525762 4819427 62 40
14:00:54 3/5/2014 3 5 2014 14 917 523767 4819420 169 40
18:00:41 3/14/2010 3 14 2010 18 650 525388 4819426 63 40
0:00:49 2/3/2014 2 3 2014 0 907 522809 4819417 167 40
2:01:56 3/10/2013 3 10 2013 2 679 522060 4819414 165 40
14:00:43 3/25/2009 3 25 2009 14 642 523253 4819418 168 40
6:00:57 12/1/2010 12 1 2010 6 655 526223 4819429 61 40
16:00:43 11/25/2010 11 25 2010 16 651 523609 4819420 168 40
16:00:54 2/20/2014 2 20 2014 16 917 522199 4819415 165 40
18:00:53 1/4/2011 1 4 2011 18 801 521756 4819414 170 40
10:00:56 3/3/2011 3 3 2011 10 638 525723 4819428 62 40
6:00:42 4/11/2008 4 11 2008 6 631 521825 4819414 170 40
2:00:53 1/18/2010 1 18 2010 2 642 525953 4819429 62 40
4:00:47 12/14/2013 12 14 2013 4 671 525551 4819427 63 40
14:00:22 4/9/2009 4 9 2009 14 642 523840 4819421 169 40
22:00:57 4/4/2010 4 4 2010 22 644 524366 4819423 121 39
16:01:12 12/23/2009 12 23 2009 16 638 522676 4819417 166 40
4:00:42 1/18/2010 1 18 2010 4 642 525963 4819429 62 40
18:00:48 3/20/2011 3 20 2011 18 668 522465 4819417 166 40
6:00:55 3/1/2010 3 1 2010 6 647 525239 4819427 63 40
6:01:51 3/2/2010 3 2 2010 6 644 523627 4819421 169 40
8:00:43 1/20/2011 1 20 2011 8 801 523568 4819421 168 40
18:00:53 4/18/2008 4 18 2008 18 631 524060 4819422 121 39
6:00:55 4/10/2012 4 10 2012 6 672 524543 4819424 65 40
16:00:48 3/9/2010 3 9 2010 16 638 526324 4819431 61 40
6:00:25 4/1/2009 4 1 2009 6 642 523588 4819421 168 40
14:00:48 3/31/2010 3 31 2010 14 640 525200 4819427 64 40
18:00:44 3/21/2011 3 21 2011 18 658 525008 4819426 64 40
2:00:46 3/10/2010 3 10 2010 2 638 526191 4819431 61 40
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16:00:47 1/8/2014 1 8 2014 16 907 522193 4819416 165 40
18:00:53 12/22/2009 12 22 2009 18 639 522478 4819417 166 40
6:00:53 4/2/2009 4 2 2009 6 642 522913 4819419 167 40
18:00:47 3/4/2014 3 4 2014 18 916 522267 4819417 165 40
10:00:17 3/31/2008 3 31 2008 10 637 523248 4819420 168 40
6:00:25 4/4/2012 4 4 2012 6 676 525562 4819429 63 40
16:00:47 3/19/2009 3 19 2009 16 642 523288 4819420 168 40
4:00:47 4/10/2012 4 10 2012 4 672 524543 4819425 65 40
12:00:52 12/7/2010 12 7 2010 12 638 522582 4819418 166 40
6:00:41 12/2/2011 12 2 2011 6 650 526058 4819431 61 40
14:00:53 12/25/2010 12 25 2010 14 801 522551 4819418 166 40
14:00:43 2/4/2011 2 4 2011 14 642 524972 4819427 64 40
4:00:24 3/1/2010 3 1 2010 4 639 525218 4819428 63 40
16:00:44 2/2/2014 2 2 2014 16 671 521806 4819416 170 40
14:00:44 3/25/2008 3 25 2008 14 636 523365 4819421 168 40
10:00:56 3/3/2014 3 3 2014 10 918 524222 4819424 121 39
2:00:54 12/6/2010 12 6 2010 2 647 525467 4819429 63 40
14:00:22 4/1/2008 4 1 2008 14 631 521886 4819416 170 40
12:00:53 4/21/2011 4 21 2011 12 667 524647 4819426 65 40
12:00:53 2/14/2011 2 14 2011 12 638 522380 4819418 165 40
6:00:55 3/9/2014 3 9 2014 6 918 524582 4819426 65 40
12:00:42 4/19/2011 4 19 2011 12 668 525250 4819428 63 40
14:00:54 3/31/2011 3 31 2011 14 663 523356 4819421 168 40
18:00:44 12/25/2008 12 25 2008 18 633 525676 4819430 62 40
14:00:42 4/25/2011 4 25 2011 14 666 524343 4819425 121 39
18:00:32 2/11/2013 2 11 2013 18 665 521824 4819417 170 40
12:01:23 4/5/2014 4 5 2014 12 917 525177 4819428 64 40
6:00:56 3/18/2014 3 18 2014 6 917 523621 4819423 169 40
2:00:42 4/9/2012 4 9 2012 2 676 524515 4819426 65 40
14:00:54 4/4/2008 4 4 2008 14 632 521793 4819417 170 40
0:00:54 11/29/2010 11 29 2010 0 646 525613 4819430 62 40
18:00:43 5/5/2011 5 5 2011 18 666 524115 4819425 121 39
8:00:48 4/3/2012 4 3 2012 8 676 524769 4819428 65 40
6:01:15 3/25/2013 3 25 2013 6 671 524488 4819427 65 40
18:00:32 2/26/2014 2 26 2014 18 907 526255 4819433 61 40
22:02:56 4/9/2008 4 9 2008 22 636 522061 4819418 165 40
14:01:16 2/27/2013 2 27 2013 14 671 521820 4819418 170 40
4:00:52 3/11/2010 3 11 2010 4 647 525658 4819431 62 40
14:01:09 2/3/2013 2 3 2013 14 663 525390 4819430 63 40
18:00:24 4/6/2009 4 6 2009 18 639 521557 4819417 171 40
18:00:54 1/15/2010 1 15 2010 18 643 525837 4819432 62 40
14:00:53 1/30/2010 1 30 2010 14 633 522723 4819421 166 40
4:00:53 3/18/2014 3 18 2014 4 917 523622 4819424 169 40
18:00:43 12/12/2011 12 12 2011 18 658 526319 4819434 61 40
2:00:53 1/20/2011 1 20 2011 2 801 523549 4819424 168 40
16:00:54 3/17/2011 3 17 2011 16 661 523256 4819423 168 40
0:00:56 12/27/2010 12 27 2010 0 801 521954 4819419 170 40
8:00:49 12/9/2008 12 9 2008 8 633 525610 4819432 63 40
18:00:54 4/22/2011 4 22 2011 18 667 524319 4819427 121 39
16:00:53 4/15/2014 4 15 2014 16 908 526422 4819435 59 40
16:00:54 1/15/2014 1 15 2014 16 909 523192 4819423 167 40
0:00:48 3/22/2009 3 22 2009 0 633 523842 4819425 169 40
6:00:33 1/20/2011 1 20 2011 6 801 523549 4819424 168 40
10:01:12 3/12/2010 3 12 2010 10 647 526109 4819434 61 40
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14:00:41 3/30/2011 3 30 2011 14 658 524429 4819428 65 40
16:00:50 12/7/2010 12 7 2010 16 801 523027 4819423 167 40
12:00:42 4/23/2009 4 23 2009 12 644 526133 4819434 61 40
4:00:51 1/18/2013 1 18 2013 4 671 523253 4819424 168 40
4:00:36 3/18/2014 3 18 2014 4 908 523643 4819425 169 40
22:01:12 12/29/2012 12 29 2012 22 679 522202 4819420 165 40
4:00:55 3/1/2010 3 1 2010 4 647 525202 4819431 64 40
18:00:53 3/23/2009 3 23 2009 18 643 522452 4819421 166 40
18:01:07 4/4/2014 4 4 2014 18 916 524830 4819430 64 40
4:00:41 4/24/2011 4 24 2011 4 654 525960 4819434 62 40
12:00:39 2/19/2012 2 19 2012 12 663 524734 4819430 65 40
18:00:48 3/26/2009 3 26 2009 18 645 522006 4819420 165 40
4:00:43 1/20/2011 1 20 2011 4 801 523546 4819425 168 40
2:00:44 3/10/2010 3 10 2010 2 644 526282 4819435 61 40
8:00:43 4/27/2011 4 27 2011 8 664 524202 4819428 121 39
14:00:29 2/4/2014 2 4 2014 14 907 523643 4819426 169 40
18:00:43 3/19/2009 3 19 2009 18 645 524717 4819430 65 40
6:00:56 4/24/2011 4 24 2011 6 654 525958 4819434 62 40
10:00:24 1/14/2011 1 14 2011 10 642 523729 4819426 169 40
12:00:41 4/27/2014 4 27 2014 12 909 523616 4819426 169 40
16:00:12 4/14/2011 4 14 2011 16 668 525720 4819434 62 40
0:00:40 3/25/2014 3 25 2014 0 908 524910 4819431 64 40
0:00:54 3/19/2010 3 19 2010 0 642 524406 4819429 65 40
18:00:47 3/24/2011 3 24 2011 18 667 522194 4819422 165 40
10:01:28 2/15/2011 2 15 2011 10 646 525745 4819434 62 40
10:00:34 12/16/2008 12 16 2008 10 633 523644 4819427 169 40
8:00:48 4/19/2011 4 19 2011 8 654 525667 4819434 62 40
10:00:49 3/30/2010 3 30 2010 10 651 526305 4819437 61 40
8:00:41 4/25/2011 4 25 2011 8 666 524896 4819432 64 40
14:00:48 2/24/2014 2 24 2014 14 918 525739 4819435 62 40
18:01:20 3/6/2013 3 6 2013 18 679 522242 4819423 165 40
16:01:41 2/9/2011 2 9 2011 16 642 523253 4819426 168 40
2:00:53 3/10/2010 3 10 2010 2 647 526520 4819438 59 40
8:00:48 3/22/2009 3 22 2009 8 640 525255 4819434 63 40
4:00:53 4/5/2012 4 5 2012 4 676 525776 4819436 62 40
16:00:56 1/21/2013 1 21 2013 16 679 522278 4819423 165 40
18:00:47 12/29/2012 12 29 2012 18 679 522204 4819423 165 40
18:01:22 1/5/2014 1 5 2014 18 909 523767 4819428 169 40
22:00:48 3/21/2009 3 21 2009 22 637 524517 4819431 65 40
16:00:42 3/20/2014 3 20 2014 16 917 523641 4819428 169 40
10:00:48 1/28/2010 1 28 2010 10 633 523585 4819428 168 40
14:00:39 1/25/2009 1 25 2009 14 633 522802 4819425 166 40
0:00:48 4/7/2010 4 7 2010 0 655 524595 4819432 65 40
16:00:43 3/29/2012 3 29 2012 16 675 525243 4819434 63 40
16:00:20 4/4/2011 4 4 2011 16 664 525540 4819435 63 40
18:00:12 4/3/2008 4 3 2008 18 633 521976 4819423 170 40
16:00:33 1/3/2013 1 3 2013 16 663 523283 4819427 168 40
4:00:42 12/6/2010 12 6 2010 4 655 526352 4819439 61 40
8:01:11 2/24/2014 2 24 2014 8 908 524038 4819430 121 39
18:00:35 12/25/2011 12 25 2011 18 650 526024 4819438 61 40
14:00:54 1/27/2009 1 27 2009 14 633 524044 4819431 121 39
12:00:48 11/26/2010 11 26 2010 12 653 523544 4819429 168 40
20:00:48 2/16/2012 2 16 2012 20 665 524887 4819434 64 40
6:00:54 1/18/2013 1 18 2013 6 671 523253 4819428 168 40
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0:00:41 12/8/2013 12 8 2013 0 911 525397 4819436 63 40
14:00:44 3/22/2011 3 22 2011 14 659 523463 4819429 168 40
16:00:47 12/30/2010 12 30 2010 16 642 524480 4819433 65 40
8:00:56 4/5/2014 4 5 2014 8 679 523929 4819431 169 40
16:00:56 1/22/2012 1 22 2012 16 666 523523 4819429 168 40
16:00:51 3/22/2011 3 22 2011 16 654 523287 4819429 168 40
10:00:48 3/16/2014 3 16 2014 10 913 527161 4819443 57 40
10:00:53 12/7/2010 12 7 2010 10 638 522588 4819426 166 40
18:00:52 2/4/2014 2 4 2014 18 916 522934 4819428 167 40
10:00:53 2/22/2013 2 22 2013 10 666 525055 4819436 64 40
2:00:53 3/1/2010 3 1 2010 2 647 524609 4819434 65 40
18:00:52 11/29/2010 11 29 2010 18 647 522026 4819425 165 40
4:00:53 12/6/2011 12 6 2011 4 667 525762 4819439 62 40
12:00:50 1/25/2009 1 25 2009 12 633 522803 4819428 166 40
12:00:27 12/19/2009 12 19 2009 12 640 523601 4819431 168 40
6:00:44 12/14/2011 12 14 2011 6 658 525629 4819438 62 40
18:00:14 12/23/2008 12 23 2008 18 635 525689 4819439 62 40
16:00:26 4/12/2012 4 12 2012 16 666 526256 4819441 61 40
18:01:08 4/7/2012 4 7 2012 18 678 525701 4819439 62 40
22:00:53 4/5/2009 4 5 2009 22 646 524620 4819435 65 40
6:00:53 4/5/2012 4 5 2012 6 676 525773 4819439 62 40
22:00:42 3/27/2009 3 27 2009 22 644 522198 4819426 165 40
12:00:53 2/21/2014 2 21 2014 12 908 524457 4819434 65 40
18:01:03 12/28/2012 12 28 2012 18 675 523639 4819431 169 40
6:01:52 4/5/2012 4 5 2012 6 666 526614 4819443 59 40
8:01:11 1/19/2011 1 19 2011 8 801 523646 4819432 169 40
18:00:53 12/18/2009 12 18 2009 18 644 526280 4819441 61 40
4:00:54 4/16/2012 4 16 2012 4 666 524523 4819435 65 40
10:00:48 12/24/2008 12 24 2008 10 633 526508 4819443 59 40
16:00:56 3/27/2014 3 27 2014 16 908 525025 4819437 64 40
8:00:20 1/18/2013 1 18 2013 8 671 523261 4819431 168 40
2:00:53 1/27/2013 1 27 2013 2 663 521696 4819426 170 40
22:00:54 1/17/2013 1 17 2013 22 671 523241 4819431 168 40
14:01:23 1/20/2010 1 20 2010 14 642 525820 4819441 62 40
10:00:53 12/19/2009 12 19 2009 10 640 523597 4819433 168 40
12:00:42 3/30/2011 3 30 2011 12 662 523869 4819434 169 40
0:00:43 4/10/2012 4 10 2012 0 658 525690 4819440 62 40
4:00:19 4/2/2009 4 2 2009 4 642 522904 4819430 167 40
20:00:54 2/16/2012 2 16 2012 20 663 524901 4819437 64 40
16:00:53 2/19/2013 2 19 2013 16 679 523835 4819434 169 40
14:00:48 12/7/2010 12 7 2010 14 801 523006 4819431 167 40
16:00:24 4/14/2011 4 14 2011 16 666 525473 4819440 63 40
18:00:42 1/8/2014 1 8 2014 18 917 522812 4819430 167 40
22:00:48 12/12/2011 12 12 2011 22 658 526006 4819442 62 40
14:00:39 1/22/2014 1 22 2014 14 907 523591 4819433 168 40
0:00:32 1/18/2013 1 18 2013 0 671 523246 4819432 168 40
2:00:53 3/18/2010 3 18 2010 2 651 524866 4819438 64 40
6:00:52 12/10/2009 12 10 2009 6 639 522235 4819429 165 40
8:00:18 3/31/2010 3 31 2010 8 653 525957 4819442 62 40
12:00:43 3/3/2011 3 3 2011 12 801 526388 4819444 61 40
6:00:54 3/18/2014 3 18 2014 6 908 523666 4819434 169 40
16:00:42 4/8/2012 4 8 2012 16 678 523944 4819435 169 40
18:00:48 12/26/2013 12 26 2013 18 911 523039 4819432 167 40
14:00:47 3/26/2010 3 26 2010 14 638 524973 4819439 64 40
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12:00:47 2/11/2011 2 11 2011 12 801 524467 4819437 65 40
2:00:47 1/18/2013 1 18 2013 2 671 523249 4819433 168 40
16:00:54 12/7/2010 12 7 2010 16 638 522574 4819431 166 40
12:00:35 4/2/2010 4 2 2010 12 641 523869 4819435 169 40
10:01:17 1/20/2014 1 20 2014 10 916 523529 4819434 168 40
14:00:48 3/29/2012 3 29 2012 14 676 525594 4819442 63 40
12:00:19 3/30/2011 3 30 2011 12 664 523911 4819435 169 40
12:00:47 1/13/2011 1 13 2011 12 639 524067 4819436 121 39
12:01:01 2/27/2013 2 27 2013 12 666 525609 4819442 63 40
14:00:42 2/25/2011 2 25 2011 14 646 525858 4819443 62 40
6:00:56 1/18/2010 1 18 2010 6 642 525966 4819443 62 40
16:00:58 3/6/2014 3 6 2014 16 917 522869 4819432 167 40
18:01:11 12/25/2011 12 25 2011 18 650 526025 4819443 61 40
18:00:54 4/22/2009 4 22 2009 18 644 524133 4819436 121 39
0:00:47 12/11/2012 12 11 2012 0 665 525387 4819441 63 40
18:00:19 12/18/2011 12 18 2011 18 650 523608 4819435 168 40
22:00:44 2/16/2012 2 16 2012 22 663 524900 4819440 64 40
4:00:54 3/10/2013 3 10 2013 4 677 522119 4819430 165 40
2:00:54 12/26/2010 12 26 2010 2 801 522046 4819430 165 40
16:01:12 1/15/2011 1 15 2011 16 642 523464 4819435 168 40
16:00:24 1/27/2009 1 27 2009 16 633 524039 4819437 121 39
18:00:53 4/3/2011 4 3 2011 18 801 524834 4819440 64 40
14:00:53 3/11/2013 3 11 2013 14 663 523571 4819435 168 40
18:00:55 3/8/2013 3 8 2013 18 679 521636 4819429 170 40
6:00:14 1/19/2011 1 19 2011 6 801 523644 4819436 169 40
16:00:41 3/22/2011 3 22 2011 16 659 523455 4819435 168 40
18:00:54 4/5/2014 4 5 2014 18 909 525922 4819444 62 40
12:00:41 3/21/2008 3 21 2008 12 634 523566 4819436 168 40
8:00:23 4/24/2009 4 24 2009 8 644 525297 4819442 63 40
22:00:41 12/14/2011 12 14 2011 22 658 525914 4819444 62 40
14:00:22 4/1/2008 4 1 2008 14 633 521781 4819430 170 40
4:01:08 3/2/2010 3 2 2010 4 644 523615 4819436 169 40
10:00:49 1/14/2011 1 14 2011 10 639 523765 4819437 169 40
22:00:42 4/11/2011 4 11 2011 22 663 521632 4819429 170 40
16:00:37 3/18/2009 3 18 2009 16 643 522704 4819433 166 40
2:00:56 12/20/2009 12 20 2009 2 646 525274 4819442 63 40
2:00:54 3/2/2010 3 2 2010 2 644 523610 4819436 169 40
0:00:54 12/21/2008 12 21 2008 0 633 525679 4819444 62 40
4:00:48 12/24/2008 12 24 2008 4 633 526024 4819445 61 40
16:00:47 3/20/2014 3 20 2014 16 916 523704 4819437 169 40
16:00:55 3/22/2009 3 22 2009 16 642 525363 4819443 63 40
16:00:42 3/6/2014 3 6 2014 16 908 522750 4819434 166 40
10:00:37 1/19/2011 1 19 2011 10 650 524064 4819438 121 39
14:00:54 1/14/2014 1 14 2014 14 908 522005 4819431 165 40
16:00:42 1/18/2011 1 18 2011 16 642 523353 4819436 168 40
12:00:44 2/18/2012 2 18 2012 12 665 525812 4819445 62 40
14:00:53 12/7/2010 12 7 2010 14 638 522580 4819434 166 40
2:00:53 12/11/2010 12 11 2010 2 642 526030 4819446 61 40
22:00:56 12/13/2010 12 13 2010 22 642 523790 4819438 169 40
4:00:21 12/5/2010 12 5 2010 4 655 526495 4819448 59 40
16:00:54 2/18/2012 2 18 2012 16 663 525561 4819444 63 40
2:00:54 12/23/2010 12 23 2010 2 801 523601 4819437 168 40
10:00:55 1/24/2014 1 24 2014 10 917 523479 4819437 168 40
16:00:24 2/19/2014 2 19 2014 16 908 523070 4819436 167 40
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12:00:50 4/15/2009 4 15 2009 12 641 523088 4819436 167 40
14:00:50 2/11/2011 2 11 2011 14 801 524473 4819441 65 40
0:00:54 12/23/2013 12 23 2013 0 913 527140 4819451 57 40
10:00:44 12/31/2008 12 31 2008 10 632 523611 4819438 169 40
14:00:25 3/28/2008 3 28 2008 14 635 521633 4819431 170 40
18:00:53 1/23/2014 1 23 2014 18 917 523253 4819437 168 40
18:00:42 4/12/2010 4 12 2010 18 646 523971 4819439 169 40
4:00:34 3/25/2011 3 25 2011 4 666 522222 4819433 165 40
14:00:53 2/27/2013 2 27 2013 14 663 525567 4819445 63 40
16:00:55 1/14/2011 1 14 2011 16 647 523587 4819438 168 40
8:00:42 3/14/2009 3 14 2009 8 642 525622 4819446 62 40
6:00:55 3/11/2010 3 11 2010 6 642 525938 4819447 62 40
14:00:42 4/18/2011 4 18 2011 14 659 523907 4819439 169 40
2:00:42 3/12/2014 3 12 2014 2 913 527190 4819452 57 40
16:00:30 12/22/2008 12 22 2008 16 635 525814 4819446 62 40
10:01:11 1/15/2011 1 15 2011 10 647 523782 4819439 169 40
16:00:42 4/4/2011 4 4 2011 16 654 525925 4819447 62 40
10:00:39 4/21/2011 4 21 2011 10 650 525377 4819445 63 40
6:01:01 3/10/2013 3 10 2013 6 677 522117 4819434 165 40
16:00:53 2/16/2012 2 16 2012 16 663 525079 4819444 64 40
16:00:41 3/22/2011 3 22 2011 16 663 523423 4819438 168 40
6:00:54 2/12/2011 2 12 2011 6 639 524562 4819442 65 40
14:00:51 3/2/2010 3 2 2010 14 646 523259 4819438 168 40
12:00:42 12/31/2008 12 31 2008 12 632 523609 4819439 168 40
4:00:54 3/26/2012 3 26 2012 4 681 521355 4819431 171 40
22:01:12 12/1/2010 12 1 2010 22 655 526511 4819450 59 40
14:00:30 1/10/2014 1 10 2014 14 916 523458 4819438 168 40
8:00:44 4/14/2011 4 14 2011 8 658 524478 4819442 65 40
16:00:42 12/26/2012 12 26 2012 16 679 523127 4819437 167 40
0:01:24 10/29/2010 10 29 2010 0 646 523925 4819440 169 40
16:00:50 4/1/2008 4 1 2008 16 633 521780 4819433 170 40
2:00:47 12/5/2013 12 5 2013 2 907 525796 4819447 62 40
12:00:38 4/11/2010 4 11 2010 12 639 522498 4819436 166 40
2:00:48 3/18/2010 3 18 2010 2 746 524867 4819444 64 40
18:00:52 1/7/2014 1 7 2014 18 911 524560 4819443 65 40
2:00:54 3/25/2011 3 25 2011 2 666 522236 4819435 165 40
12:00:20 4/21/2008 4 21 2008 12 634 525726 4819448 62 40
12:00:44 1/4/2014 1 4 2014 12 917 522265 4819435 165 40
10:00:49 1/17/2013 1 17 2013 10 663 523610 4819440 169 40
4:00:54 2/12/2011 2 12 2011 4 639 524561 4819443 65 40
12:00:24 4/17/2009 4 17 2009 12 644 524433 4819443 65 40
8:00:57 12/22/2009 12 22 2009 8 647 523726 4819440 169 40
0:01:44 12/1/2011 12 1 2011 0 801 525842 4819448 62 40
22:00:57 2/22/2014 2 22 2014 22 907 522878 4819437 167 40
8:00:37 4/6/2013 4 6 2013 8 671 524259 4819442 121 39
8:00:53 3/2/2013 3 2 2013 8 671 523195 4819439 167 40
16:00:53 3/21/2010 3 21 2010 16 655 522699 4819437 166 40
6:00:54 3/26/2012 3 26 2012 6 681 521355 4819433 171 40
2:00:24 3/19/2009 3 19 2009 2 637 521485 4819433 171 40
14:00:50 2/28/2010 2 28 2010 14 638 525576 4819448 63 40
18:00:54 3/29/2010 3 29 2010 18 638 521106 4819432 172 16
14:01:14 12/18/2008 12 18 2008 14 635 523642 4819441 169 40
14:00:45 2/11/2011 2 11 2011 14 642 524476 4819444 65 40
18:00:54 3/19/2010 3 19 2010 18 640 524863 4819445 64 40
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2:00:44 12/5/2010 12 5 2010 2 655 526495 4819452 59 40
10:00:35 12/27/2012 12 27 2012 10 671 521887 4819435 170 40
18:00:56 3/18/2010 3 18 2010 18 642 525130 4819446 64 40
4:00:54 12/24/2012 12 24 2012 4 675 524601 4819444 65 40
12:00:43 4/11/2009 4 11 2009 12 645 526399 4819451 61 40
20:00:43 1/17/2014 1 17 2014 20 917 523216 4819440 168 40
10:00:43 5/6/2011 5 6 2011 10 654 526237 4819451 61 40
18:00:48 1/1/2013 1 1 2013 18 677 521930 4819435 170 40
16:00:25 4/18/2011 4 18 2011 16 659 523897 4819442 169 40
8:00:54 12/1/2010 12 1 2010 8 647 525610 4819448 63 40
16:00:54 11/25/2010 11 25 2010 16 801 523731 4819441 169 40
14:00:30 1/19/2010 1 19 2010 14 642 525711 4819449 62 40
14:00:48 12/22/2008 12 22 2008 14 635 525800 4819449 62 40
14:00:47 2/29/2012 2 29 2012 14 665 525865 4819449 62 40
20:00:55 1/31/2014 1 31 2014 20 917 521847 4819435 170 40
10:01:52 3/2/2014 3 2 2014 10 918 524411 4819444 65 40
14:01:14 2/12/2013 2 12 2013 14 663 523569 4819441 168 40
22:00:53 11/30/2010 11 30 2010 22 647 525181 4819447 64 40
18:00:48 3/16/2010 3 16 2010 18 638 525244 4819448 63 40
12:00:47 2/3/2013 2 3 2013 12 663 525399 4819448 63 40
20:00:42 2/22/2014 2 22 2014 20 907 522885 4819439 167 40
8:00:53 3/25/2011 3 25 2011 8 669 522748 4819439 166 40
16:00:54 4/25/2011 4 25 2011 16 668 525379 4819448 63 40
0:00:29 2/23/2014 2 23 2014 0 907 522878 4819439 167 40
8:00:42 4/4/2009 4 4 2009 8 644 523087 4819440 167 40
12:01:19 3/7/2014 3 7 2014 12 913 526465 4819453 59 40
12:00:42 2/14/2011 2 14 2011 12 650 522116 4819437 165 40
6:00:41 12/26/2012 12 26 2012 6 679 523605 4819442 168 40
16:00:53 3/6/2013 3 6 2013 16 677 522950 4819440 167 40
18:00:51 12/22/2009 12 22 2009 18 640 525266 4819448 63 40
4:02:38 12/23/2009 12 23 2009 4 640 525272 4819448 63 40
0:00:47 12/1/2010 12 1 2010 0 647 525382 4819449 63 40
16:00:56 4/1/2012 4 1 2012 16 678 525717 4819450 62 40
12:00:42 4/9/2014 4 9 2014 12 909 526077 4819452 61 40
8:01:12 3/28/2014 3 28 2014 8 913 525394 4819449 63 40
6:00:44 12/6/2011 12 6 2011 6 658 525660 4819450 62 40
8:00:54 4/4/2011 4 4 2011 8 669 524336 4819445 121 39
2:01:11 3/28/2012 3 28 2012 2 663 521395 4819435 171 40
16:00:23 4/18/2011 4 18 2011 16 666 525505 4819449 63 40
12:00:54 1/3/2013 1 3 2013 12 663 523550 4819442 168 40
16:00:48 3/27/2014 3 27 2014 16 909 525747 4819451 62 40
2:00:48 1/28/2009 1 28 2009 2 633 524134 4819445 121 39
14:01:37 4/8/2010 4 8 2010 14 639 525504 4819450 63 40
16:00:38 4/13/2010 4 13 2010 16 643 523682 4819443 169 40
10:00:25 4/25/2011 4 25 2011 10 666 524901 4819448 64 40
14:00:38 1/20/2014 1 20 2014 14 909 523524 4819443 168 40
2:00:55 12/19/2010 12 19 2010 2 642 524882 4819448 64 40
10:01:00 4/17/2014 4 17 2014 10 907 523550 4819443 168 40
14:00:48 3/29/2012 3 29 2012 14 678 525632 4819451 62 40
16:00:15 4/29/2011 4 29 2011 16 664 525632 4819451 62 40
22:00:53 3/23/2012 3 23 2012 22 666 524503 4819447 65 40
16:00:43 3/28/2008 3 28 2008 16 636 521629 4819437 170 40
2:00:53 1/7/2014 1 7 2014 2 909 523421 4819443 168 40
20:00:42 1/17/2013 1 17 2013 20 671 523241 4819442 168 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:48 3/18/2009 3 18 2009 22 642 521694 4819437 170 40
14:00:42 3/28/2008 3 28 2008 14 636 521626 4819437 170 40
12:00:49 12/7/2010 12 7 2010 12 801 522953 4819442 167 40
2:00:43 12/16/2012 12 16 2012 2 657 525471 4819451 63 40
2:00:55 1/11/2010 1 11 2010 2 641 521101 4819436 172 16
4:00:30 1/7/2014 1 7 2014 4 909 523420 4819443 168 40
4:00:54 1/17/2010 1 17 2010 4 640 526940 4819457 57 40
10:00:54 2/6/2013 2 6 2013 10 675 525228 4819450 63 40
18:00:23 12/26/2013 12 26 2013 18 671 521175 4819436 172 16
4:01:15 3/27/2010 3 27 2010 4 642 525259 4819450 63 40
10:00:42 1/17/2011 1 17 2011 10 801 524289 4819447 121 39
0:01:09 12/10/2011 12 10 2011 0 650 525928 4819453 62 40
8:00:53 2/26/2014 2 26 2014 8 918 525562 4819451 63 40
10:00:53 1/3/2013 1 3 2013 10 663 523554 4819444 168 40
18:00:53 12/27/2010 12 27 2010 18 801 521593 4819438 171 40
12:00:53 12/21/2012 12 21 2012 12 670 522684 4819441 166 40
8:00:48 12/26/2012 12 26 2012 8 679 523606 4819445 168 40
4:00:48 12/26/2012 12 26 2012 4 679 523595 4819445 168 40
16:01:08 1/19/2014 1 19 2014 16 916 523310 4819444 168 40
4:00:54 12/25/2012 12 25 2012 4 679 524876 4819449 64 40
16:00:52 2/27/2011 2 27 2011 16 642 521936 4819439 170 40
14:01:05 1/4/2010 1 4 2010 14 644 523647 4819445 169 40
10:01:11 1/21/2014 1 21 2014 10 909 523440 4819444 168 40
18:00:47 12/19/2010 12 19 2010 18 642 524606 4819449 65 40
18:00:25 4/2/2012 4 2 2012 18 672 525384 4819452 63 40
18:00:13 4/22/2011 4 22 2011 18 669 524661 4819449 65 40
6:00:56 4/13/2009 4 13 2009 6 644 525900 4819454 62 40
18:00:43 4/7/2010 4 7 2010 18 650 521732 4819439 170 40
8:00:38 3/28/2012 3 28 2012 8 675 522328 4819441 165 40
14:03:08 1/15/2011 1 15 2011 14 647 523715 4819446 169 40
22:00:47 12/11/2012 12 11 2012 22 675 525467 4819452 63 40
18:00:21 12/21/2008 12 21 2008 18 635 525628 4819453 62 40
0:00:34 3/19/2009 3 19 2009 0 642 521697 4819439 170 40
6:00:16 3/19/2009 3 19 2009 6 637 521588 4819439 171 40
22:00:41 1/27/2009 1 27 2009 22 633 524136 4819448 121 39
16:00:47 2/2/2014 2 2 2014 16 909 521995 4819441 170 40
12:00:43 4/15/2008 4 15 2008 12 632 524302 4819448 121 39
18:00:54 12/26/2010 12 26 2010 18 801 521979 4819441 170 40
14:00:50 2/19/2012 2 19 2012 14 663 524730 4819450 65 40
18:00:53 3/20/2010 3 20 2010 18 651 525598 4819454 63 40
18:00:57 12/8/2010 12 8 2010 18 647 523581 4819446 168 40
2:00:56 3/1/2010 3 1 2010 2 639 524599 4819450 65 40
8:00:48 3/20/2011 3 20 2011 8 661 522618 4819443 166 40
16:00:53 4/3/2009 4 3 2009 16 648 523322 4819445 168 40
8:00:48 1/29/2014 1 29 2014 8 916 523403 4819446 168 40
6:00:50 12/16/2013 12 16 2013 6 907 523613 4819446 169 40
4:00:53 3/18/2011 3 18 2011 4 663 521932 4819441 170 40
12:00:50 4/3/2009 4 3 2009 12 648 523424 4819446 168 40
0:00:44 1/28/2009 1 28 2009 0 633 524134 4819448 121 39
6:00:47 4/3/2012 4 3 2012 6 679 524847 4819451 64 40
6:01:23 1/17/2010 1 17 2010 6 640 526938 4819459 57 40
8:00:26 3/25/2010 3 25 2010 8 641 522654 4819443 166 40
20:00:53 12/14/2013 12 14 2013 20 909 526571 4819458 59 40
12:00:24 2/11/2011 2 11 2011 12 642 524491 4819450 65 40
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20:00:54 3/23/2012 3 23 2012 20 666 524268 4819449 121 39
14:00:39 12/28/2012 12 28 2012 14 675 523575 4819447 168 40
16:00:56 3/13/2011 3 13 2011 16 647 521690 4819441 170 40
18:00:51 2/26/2013 2 26 2013 18 671 522294 4819443 165 40
16:00:36 4/4/2011 4 4 2011 16 658 525351 4819454 63 40
8:00:41 1/15/2014 1 15 2014 8 908 522601 4819444 166 40
18:01:09 3/20/2009 3 20 2009 18 638 522671 4819444 166 40
12:00:53 3/9/2010 3 9 2010 12 638 526326 4819458 61 40
0:00:59 3/25/2014 3 25 2014 0 916 524857 4819452 64 40
10:00:22 1/23/2012 1 23 2012 10 666 524631 4819451 65 40
12:00:23 4/23/2010 4 23 2010 12 652 523647 4819448 169 40
4:00:48 11/29/2010 11 29 2010 4 646 525579 4819455 63 40
22:00:53 12/26/2013 12 26 2013 22 914 521071 4819439 172 16
16:00:53 11/25/2010 11 25 2010 16 643 523604 4819448 168 40
8:00:50 3/7/2010 3 7 2010 8 644 524875 4819452 64 40
8:00:26 4/4/2008 4 4 2008 8 636 523147 4819446 167 40
10:00:49 1/12/2014 1 12 2014 10 916 523537 4819448 168 40
8:00:51 12/1/2010 12 1 2010 8 654 525959 4819457 62 40
16:00:54 4/12/2013 4 12 2013 16 679 521625 4819441 170 40
18:00:34 3/21/2009 3 21 2009 18 635 522548 4819444 166 40
8:00:54 3/2/2013 3 2 2013 8 663 525492 4819455 63 40
16:00:39 1/2/2013 1 2 2013 16 677 521698 4819442 170 40
16:00:48 4/5/2014 4 5 2014 16 917 525340 4819454 63 40
18:00:53 11/25/2010 11 25 2010 18 643 524420 4819451 65 40
16:00:27 3/28/2008 3 28 2008 16 635 521623 4819442 170 40
10:01:07 1/19/2010 1 19 2010 10 643 525626 4819456 62 40
6:00:56 1/21/2014 1 21 2014 6 679 522366 4819444 165 40
18:00:23 3/21/2009 3 21 2009 18 637 524520 4819452 65 40
16:00:23 3/31/2011 3 31 2011 16 658 523203 4819447 167 40
4:00:41 11/30/2010 11 30 2010 4 643 525871 4819457 62 40
18:00:47 1/7/2011 1 7 2011 18 638 523432 4819448 168 40
18:00:55 4/20/2011 4 20 2011 18 663 524072 4819450 121        39
0:00:54 12/4/2010       12      4       2010    0       642     525772  4819457 62      40
12:01:26        4/5/2011        4       5       2011    12      655     525368  4819455 63      40
0:00:40 1/25/2014       1       25      2014    0       916     525807  4819457 62      40
10:00:36        3/5/2014        3       5       2014    10      916     523631  4819449 169     40
14:00:44        2/3/2010        2       3       2010    14      633     523428  4819448 168     40
16:00:56        1/18/2010       1       18      2010    16      644     525768  4819457 62      40
4:00:55 4/11/2014       4       11      2014    4       916     525881  4819457 62      40
6:00:55 3/5/2010        3       5       2010    6       639     525822  4819457 62      40
6:00:54 12/20/2009      12      20      2009    6       646     525256  4819455 63      40
18:00:38        4/7/2008        4       7       2008    18      632     522225  4819444 165     40
16:00:48        12/22/2009      12      22      2009    16      639     522776  4819446 166     40
4:00:42 4/1/2012        4       1       2012    4       666     523559  4819449 168     40
14:00:54        2/27/2013       2       27      2013    14      666     525619  4819457 62      40
2:00:53 11/29/2010      11      29 2010 2 646 525583 4819457 63 40
10:00:53 1/7/2011 1 7 2011 10 638 523732 4819450 169 40
6:01:02 1/7/2012 1 7 2012 6 665 525806 4819458 62 40
16:00:54 4/7/2008 4 7 2008 16 632 522221 4819445 165 40
8:00:54 3/5/2010 3 5 2010 8 639 525824 4819458 62 40
8:01:20 1/10/2011 1 10 2011 8 639 523812 4819450 169 40
12:00:43 1/21/2014 1 21 2014 12 909 523440 4819449 168 40
6:00:43 3/30/2008 3 30 2008 6 634 523683 4819450 169 40
19:51:53 12/19/2013 12 19 2013 19 657 522665 4819447 166 40
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10:00:54 2/17/2012 2 17 2012 10 663 525465 4819457 63 40
0:00:41 11/30/2010 11 30 2010 0 643 525856 4819458 62 40
18:00:50 2/27/2011 2 27 2011 18 642 521945 4819444 170 40
10:00:53 1/19/2013 1 19 2013 10 663 523612 4819450 169 40
0:00:55 11/20/2013 11 20 2013 0 909 524122 4819452 121 39
16:00:51 1/4/2011 1 4 2011 16 646 522070 4819445 165 40
16:00:24 12/16/2008 12 16 2008 16 633 523562 4819450 168 40
6:00:54 3/2/2013 3 2 2013 6 663 525494 4819457 63 40
18:00:40 1/16/2013 1 16 2013 18 663 523494 4819450 168 40
4:00:36 2/19/2013 2 19 2013 4 663 523427 4819449 168 40
6:00:42 10/30/2009 10 30 2009 6 646 523056 4819448 167 40
22:00:54 12/26/2013 12 26 2013 22 908 522647 4819447 166 40
10:00:38 2/19/2013 2 19 2013 10 679 524717 4819454 65 40
6:01:12 4/24/2010 4 24 2010 6 652 525031 4819455 64 40
14:00:45 4/28/2011 4 28 2011 14 658 525708 4819458 62 40
8:00:48 4/8/2014 4 8 2014 8 907 525376 4819457 63 40
20:00:53 12/26/2013 12 26 2013 20 908 522648 4819447 166 40
4:00:35 4/24/2011 4 24 2011 4 658 525852 4819459 62 40
4:00:36 4/8/2012 4 8 2012 4 675 524590 4819454 65 40
10:01:18 2/17/2012 2 17 2012 10 665 525332 4819457 63 40
4:00:48 1/16/2009 1 16 2009 4 635 522128 4819445 165 40
8:00:53 12/20/2009 12 20 2009 8 646 525157 4819456 64 40
10:00:54 12/28/2012 12 28 2012 10 675 523576 4819451 168 40
4:00:33 4/1/2012 4 1 2012 4 675 523554 4819451 168 40
14:00:41 1/7/2011 1 7 2011 14 801 523574 4819451 168 40
2:00:50 1/2/2011 1 2 2011 2 638 522737 4819448 166 40
2:00:50 3/28/2009 3 28 2009 2 644 522144 4819446 165 40
6:01:13 2/12/2011 2 12 2011 6 801 524496 4819454 65 40
14:00:41 3/4/2014 3 4 2014 14 909 523185 4819450 167 40
10:00:56 1/4/2014 1 4 2014 10 917 522275 4819447 165 40
14:00:42 1/5/2014 1 5 2014 14 679 523516 4819451 168 40
4:00:53 2/12/2011 2 12 2011 4 801 524495 4819455 65 40
12:00:54 12/19/2009 12 19 2009 12 644 523780 4819452 169 40
16:00:47 3/20/2011 3 20 2011 16 655 521918 4819446 170 40
12:00:43 1/24/2014 1 24 2014 12 679 523445 4819451 168 40
18:00:54 3/1/2013 3 1 2013 18 679 522354 4819448 165 40
16:00:40 4/10/2008 4 10 2008 16 636 524133 4819454 121 39
6:00:53 1/2/2011 1 2 2011 6 638 522753 4819449 166 40
22:00:56 12/22/2009 12 22 2009 22 640 525276 4819458 63 40
18:00:54 2/28/2010 2 28 2010 18 647 524733 4819456 65 40
16:00:13 1/13/2009 1 13 2009 16 637 526917 4819465 57 40
14:01:20 3/27/2010 3 27 2010 14 640 526795 4819464 59 40
10:01:17 1/22/2013 1 22 2013 10 680 522527 4819449 166 40
12:00:56 12/16/2008 12 16 2008 12 633 523588 4819452 168 40
22:00:53 12/17/2009 12 17 2009 22 644 526245 4819462 61 40
6:00:54 4/1/2012 4 1 2012 6 666 523558 4819452 168 40
0:00:53 2/17/2012 2 17 2012 0 665 524863 4819457 64 40
18:00:50 1/1/2013 1 1 2013 18 677 521896 4819447 170 40
12:00:53 12/28/2012 12 28 2012 12 675 523572 4819453 168 40
16:00:22 1/13/2012 1 13 2012 16 663 525918 4819461 62 40
18:01:00 3/20/2011 3 20 2011 18 654 525477 4819460 63 40
6:00:48 3/10/2010 3 10 2010 6 644 526360 4819463 61 40
16:00:53 3/13/2011 3 13 2011 16 653 521965 4819447 170 40
4:00:29 1/2/2011 1 2 2011 4 638 522736 4819450 166 40
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22:01:08 12/19/2010 12 19 2010 22 642 524612 4819456 65 40
6:00:54 3/27/2010 3 27 2010 6 642 525247 4819459 63 40
14:00:51 12/23/2009 12 23 2009 14 643 522666 4819450 166 40
6:00:15 11/27/2008 11 27 2008 6 634 526022 4819462 61 40
12:00:42 4/19/2014 4 19 2014 12 908 523642 4819453 169 40
16:00:54 1/13/2011 1 13 2011 16 801 524089 4819455 121 39
2:00:53 1/24/2013 1 24 2013 2 679 522837 4819451 167 40
20:00:41 4/9/2014 4 9 2014 20 913 526947 4819466 57 40
12:00:53 12/6/2010 12 6 2010 12 638 522532 4819450 166 40
4:00:47 12/4/2010 12 4 2010 4 647 524862 4819458 64 40
4:00:24 4/3/2012 4 3 2012 4 679 524837 4819458 64 40
16:01:17 3/8/2010 3 8 2010 16 644 526116 4819463 61 40
0:00:50 12/5/2011 12 5 2011 0 658 525802 4819462 62 40
16:00:33 3/17/2009 3 17 2009 16 637 523635 4819454 169 40
22:00:30 3/24/2014 3 24 2014 22 916 524759 4819458 65 40
8:00:42 4/17/2014 4 17 2014 8 907 523571 4819454 168 40
18:00:48 4/1/2011 4 1 2011 18 664 521987 4819448 170 40
16:00:56 4/8/2010 4 8 2010 16 647 525531 4819461 63 40
16:00:59 2/26/2013 2 26 2013 16 671 522289 4819449 165 40
18:00:53 2/11/2013 2 11 2013 18 677 521826 4819448 170 40
18:00:27 1/16/2014 1 16 2014 18 909 523213 4819453 168 40
2:00:16 1/16/2009 1 16 2009 2 635 522128 4819449 165 40
10:00:53 3/21/2014 3 21 2014 10 909 522380 4819450 165 40
10:01:24 1/30/2013 1 30 2013 10 679 521877 4819448 170 40
6:00:54 4/7/2010 4 7 2010 6 644 524761 4819458 65 40
12:00:43 3/8/2010 3 8 2010 12 643 526224 4819464 61 40
4:01:14 1/25/2014 1 25 2014 4 917 522446 4819450 166 40
16:00:56 12/6/2010 12 6 2010 16 654 522892 4819452 167 40
14:00:48 1/3/2013 1 3 2013 14 665 523037 4819453 167 40
6:00:48 4/24/2011 4 24 2011 6 658 525849 4819463 62 40
8:00:59 1/2/2011 1 2 2011 8 638 522752 4819452 166 40
10:00:25 4/2/2012 4 2 2012 10 679 525380 4819461 63 40
16:00:29 2/2/2011 2 2 2011 16 641 521835 4819449 170 40
16:00:51 12/26/2010 12 26 2010 16 801 522129 4819450 165 40
10:00:42 1/15/2011 1 15 2011 10 801 523789 4819456 169 40
20:00:55 12/13/2013 12 13 2013 20 671 526524 4819466 59 40
12:01:44 3/21/2010 3 21 2010 12 650 521697 4819449 170 40
12:00:51 12/31/2013 12 31 2013 12 916 523494 4819455 168 40
4:00:26 3/19/2009 3 19 2009 4 637 521587 4819448 171 40
10:00:48 12/7/2010 12 7 2010 10 801 522949 4819453 167 40
8:00:24 3/16/2012 3 16 2012 8 663 522644 4819452 166 40
4:00:47 2/17/2012 2 17 2012 4 663 524929 4819460 64 40
4:00:49 4/16/2012 4 16 2012 4 665 524559 4819459 65 40
16:00:44 1/7/2011 1 7 2011 16 801 523813 4819456 169 40
6:00:56 1/26/2014 1 26 2014 6 908 522906 4819453 167 40
16:00:43 1/13/2012 1 13 2012 16 658 526003 4819464 62 40
16:00:22 4/21/2011 4 21 2011 16 658 524113 4819457 121 39
2:00:55 11/30/2010 11 30 2010 2 643 525870 4819464 62 40
14:00:24 12/26/2012 12 26 2012 14 679 523163 4819454 167 40
10:00:56 12/1/2010 12 1 2010 10 801 522527 4819452 166 40
20:00:42 12/26/2013 12 26 2013 20 914 521073 4819447 172 16
16:00:31 1/3/2013 1 3 2013 16 665 523036 4819454 167 40
0:00:53 12/21/2012 12 21 2012 0 675 524719 4819460 65 40
12:00:28 12/18/2011 12 18 2011 12 650 523616 4819456 169 40
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0:00:44 3/19/2009 3 19 2009 0 637 521582 4819449 171 40
2:00:44 2/27/2012 2 27 2012 2 666 524587 4819460 65 40
14:00:21 3/8/2011 3 8 2011 14 650 522736 4819453 166 40
12:00:42 1/10/2014 1 10 2014 12 916 523456 4819456 168 40
0:00:48 12/6/2010 12 6 2010 0 642 526382 4819467 61 40
4:00:53 3/30/2008 3 30 2008 4 634 523685 4819457 169 40
8:00:47 3/3/2010 3 3 2010 8 644 523736 4819457 169 40
18:00:42 1/22/2014 1 22 2014 18 679 522973 4819454 167 40
14:00:24 12/16/2008 12 16 2008 14 633 523572 4819456 168 40
14:00:53 2/2/2011 2 2 2011 14 657 521891 4819451 170 40
12:00:48 2/27/2010 2 27 2010 12 642 525875 4819465 62 40
4:00:41 3/10/2010 3 10 2010 4 644 526362 4819467 61 40
18:00:42 12/26/2013 12 26 2013 18 908 522807 4819454 167 40
10:00:48 3/8/2010 3 8 2010 10 642 526111 4819466 61 40
18:00:54 3/11/2009 3 11 2009 18 640 522104 4819451 165 40
18:00:49 2/2/2011 2 2 2011 18 654 522124 4819452 165 40
14:00:56 4/14/2011 4 14 2011 14 666 525392 4819463 63 40
18:00:42 4/11/2011 4 11 2011 18 654 524558 4819460 65 40
6:00:54 12/26/2010 12 26 2010 6 801 521980 4819451 170 40
18:00:41 2/3/2013 2 3 2013 18 680 522003 4819451 165 40
14:00:43 2/27/2010 2 27 2010 14 642 526067 4819466 61 40
18:00:21 3/20/2009 3 20 2009 18 644 524359 4819460 121 39
8:00:47 4/14/2011 4 14 2011 8 668 524512 4819460 65 40
12:00:27 4/18/2011 4 18 2011 12 658 524656 4819461 65 40
0:00:52 11/21/2013 11 21 2013 0 914 525729 4819465 62 40
10:00:32 1/19/2010 1 19 2010 10 642 525712 4819465 62 40
4:00:26 12/14/2011 12 14 2011 4 658 525438 4819464 63 40
14:00:48 2/2/2011 2 2 2011 14 641 521833 4819451 170 40
18:00:55 12/28/2013 12 28 2013 18 909 522824 4819455 167 40
6:00:47 12/10/2011 12 10 2011 6 650 525858 4819466 62 40
12:00:42 12/26/2012 12 26 2012 12 679 523149 4819456 167 40
2:00:54 12/21/2008 12 21 2008 2 633 525675 4819465 62 40
4:01:12 1/24/2013 1 24 2013 4 679 522841 4819455 167 40
14:00:48 4/23/2010 4 23 2010 14 652 523799 4819459 169 40
18:00:43 4/9/2012 4 9 2012 18 658 524167 4819460 121 39
12:00:54 2/4/2014 2 4 2014 12 907 523644 4819458 169 40
4:00:54 1/27/2013 1 27 2013 4 663 521684 4819452 170 40
4:00:54 4/13/2011 4 13 2011 4 661 521877 4819452 170 40
12:00:41 3/4/2010 3 4 2010 12 643 525591 4819466 63 40
6:00:56 4/8/2012 4 8 2012 6 675 524588 4819462 65 40
12:00:56 12/19/2009 12 19 2009 12 639 523197 4819457 167 40
2:00:44 5/11/2011 5 11 2011 2 664 526003 4819467 62 40
4:00:48 1/11/2010 1 11 2010 4 641 521104 4819450 172 16
22:00:14 3/18/2009 3 18 2009 22 637 521568 4819452 171 40
14:00:55 3/31/2011 3 31 2011 14 662 523698 4819459 169 40
22:00:48 11/21/2013 11 21 2013 22 907 525740 4819467 62 40
6:00:48 1/24/2013 1 24 2013 6 679 522838 4819456 167 40
14:00:48 4/8/2012 4 8 2012 14 679 523404 4819458 168 40
14:00:47 4/8/2012 4 8 2012 14 670 523888 4819460 169 40
10:00:55 2/18/2013 2 18 2013 10 666 525192 4819465 64 40
14:00:53 2/11/2011 2 11 2011 14 646 524459 4819462 65 40
6:00:29 4/10/2008 4 10 2008 6 637 523202 4819458 167 40
14:00:31 1/18/2013 1 18 2013 14 671 523216 4819458 168 40
18:00:21 4/7/2008 4 7 2008 18 637 523385 4819458 168 40
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16:00:48 3/22/2009 3 22 2009 16 648 525340 4819465 63 40
4:00:48 4/10/2011 4 10 2011 4 801 521713 4819453 170 40
8:00:53 12/26/2010 12 26 2010 8 801 521987 4819454 170 40
16:00:42 2/8/2010 2 8 2010 16 638 522041 4819454 165 40
14:00:56 2/3/2011 2 3 2011 14 638 523355 4819458 168 40
12:00:53 4/12/2012 4 12 2012 12 675 525295 4819465 63 40
12:00:21 4/1/2008 4 1 2008 12 632 521863 4819453 170 40
0:00:52 4/4/2008 4 4 2008 0 635 523097 4819457 167 40
0:00:32 1/4/2014 1 4 2014 0 917 522027 4819454 165 40
8:01:13 3/20/2014 3 20 2014 8 916 524056 4819461 121 39
6:00:47 2/19/2013 2 19 2013 6 663 523425 4819459 168 40
2:00:41 12/15/2011 12 15 2011 2 658 525392 4819466 63 40
18:00:53 4/14/2014 4 14 2014 18 916 526797 4819471 59 40
10:00:41 12/19/2009 12 19 2009 10 644 523779 4819460 169 40
16:00:48 4/4/2011 4 4 2011 16 801 525482 4819466 63 40
10:00:53 12/27/2013 12 27 2013 10 908 522522 4819456 166 40
8:00:21 3/21/2014 3 21 2014 8 917 525455 4819466 63 40
2:00:56 12/9/2012 12 9 2012 2 671 526222 4819469 61 40
14:00:41 12/31/2013 12 31 2013 14 916 523495 4819459 168 40
14:00:42 1/8/2014 1 8 2014 14 907 522167 4819455 165 40
0:00:29 12/4/2010 12 4 2010 0 655 526180 4819469 61 40
2:01:23 12/21/2012 12 21 2012 2 675 524722 4819464 65 40
2:00:48 11/27/2010 11 27 2010 2 654 526242 4819470 61 40
16:00:53 2/11/2013 2 11 2013 16 665 521981 4819454 170 40
12:00:48 12/30/2008 12 30 2008 12 637 523575 4819460 168 40
18:00:54 3/14/2010 3 14 2010 18 644 524469 4819463 65 40
6:02:38 3/24/2009 3 24 2009 6 640 524845 4819464 64 40
22:00:16 4/7/2008 4 7 2008 22 635 521559 4819453 171 40
12:00:53 1/28/2010 1 28 2010 12 633 523592 4819460 168 40
10:00:42 1/10/2014 1 10 2014 10 916 523463 4819460 168 40
0:00:54 12/26/2010 12 26 2010 0 801 521982 4819455 170 40
8:00:54 3/27/2012 3 27 2012 8 676 525395 4819467 63 40
4:02:18 4/16/2012 4 16 2012 4 677 524479 4819464 65 40
14:00:44 3/11/2009 3 11 2009 14 639 521823 4819454 170 40
8:01:11 11/29/2010 11 29 2010 8 646 525560 4819468 63 40
12:01:14 2/27/2011 2 27 2011 12 642 526167 4819470 61 40
8:00:47 2/22/2014 2 22 2014 8 907 524319 4819463 121 39
12:00:54 3/2/2011 3 2 2011 12 639 525916 4819469 62 40
12:00:53 1/14/2014 1 14 2014 12 679 522369 4819457 165 40
8:00:34 3/11/2014 3 11 2014 8 916 524271 4819463 121 39
12:00:54 2/21/2014 2 21 2014 12 918 524874 4819466 64 40
12:00:27 4/5/2011 4 5 2011 12 801 525271 4819467 63 40
0:00:54 2/1/2014 2 1 2014 0 917 521850 4819455 170 40
16:00:49 4/6/2009 4 6 2009 16 643 522455 4819457 166 40
10:00:56 12/30/2008 12 30 2008 10 637 523571 4819461 168 40
6:00:15 12/9/2008 12 9 2008 6 633 526260 4819471 61 40
2:00:26 1/30/2013 1 30 2013 2 680 521126 4819453 172 16
14:00:23 4/6/2009 4 6 2009 14 643 522453 4819457 166 40
2:00:41 1/23/2013 1 23 2013 2 677 521281 4819454 171 40
0:00:44 12/24/2012 12 24 2012 0 675 524709 4819465 65 40
6:00:55 1/4/2014 1 4 2014 6 917 522067 4819456 165 40
10:00:54 12/26/2012 12 26 2012 10 679 523169 4819460 167 40
4:00:44 3/19/2010 3 19 2010 4 650 524563 4819465 65 40
14:00:53 12/18/2011 12 18 2011 14 650 523605 4819462 168 40
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20:01:17 4/4/2013 4 4 2013 20 671 525246 4819468 63 40
4:00:53 12/10/2011 12 10 2011 4 650 525851 4819470 62 40
16:00:33 3/29/2014 3 29 2014 16 907 525342 4819468 63 40
12:00:53 2/17/2012 2 17 2012 12 663 525277 4819468 63 40
16:00:41 2/2/2011 2 2 2011 16 654 522040 4819457 165 40
16:00:45 2/16/2013 2 16 2013 16 666 523498 4819462 168 40
14:00:47 2/23/2011 2 23 2011 14 639 522835 4819459 167 40
12:00:49 3/19/2008 3 19 2008 12 631 523513 4819462 168 40
16:00:54 12/18/2011 12 18 2011 16 650 523606 4819462 168 40
12:00:53 2/16/2011 2 16 2011 12 646 525811 4819470 62 40
12:00:44 2/24/2013 2 24 2013 12 663 525290 4819468 63 40
22:00:47 2/25/2011 2 25 2011 22 642 525938 4819471 62 40
10:00:53 12/8/2010 12 8 2010 10 801 523834 4819463 169 40
14:00:41 3/10/2012 3 10 2012 14 665 522576 4819459 166 40
2:00:54 12/6/2010 12 6 2010 2 655 526477 4819473 59 40
8:00:46 3/27/2010 3 27 2010 8 650 524847 4819467 64 40
16:00:53 4/2/2011 4 2 2011 16 664 525565 4819470 63 40
6:00:37 4/1/2012 4 1 2012 6 675 523546 4819463 168 40
4:00:47 4/5/2012 4 5 2012 4 666 526538 4819474 59 40
22:00:48 12/15/2010 12 15 2010 22 642 524285 4819465 121 39
8:00:53 3/17/2009 3 17 2009 8 644 524025 4819464 121 39
2:01:24 4/4/2012 4 4 2012 2 670 525870 4819471 62 40
12:00:25 1/8/2014 1 8 2014 12 908 523039 4819461 167 40
18:00:31 12/20/2009 12 20 2009 18 639 525310 4819469 63 40
8:00:48 1/26/2014 1 26 2014 8 908 522906 4819461 167 40
8:00:47 2/19/2013 2 19 2013 8 663 523421 4819463 168 40
0:00:52 3/23/2013 3 23 2013 0 671 525998 4819472 62 40
22:00:56 12/25/2011 12 25 2011 22 650 526018 4819472 61 40
6:00:26 11/21/2010 11 21 2010 6 642 525953 4819472 62 40
10:00:25 4/4/2014 4 4 2014 10 907 523758 4819464 169 40
10:00:47 12/23/2009 12 23 2009 10 643 522791 4819461 166 40
10:00:53 1/4/2010 1 4 2010 10 643 523597 4819463 168 40
18:00:54 3/13/2011 3 13 2011 18 653 521956 4819458 170 40
4:00:34 12/4/2011 12 4 2011 4 650 525450 4819470 63 40
12:00:42 3/30/2011 3 30 2011 12 666 524090 4819465 121 39
22:00:50 4/3/2012 4 3 2012 22 670 525870 4819472 62 40
12:01:42 4/5/2011 4 5 2011 12 667 525304 4819470 63 40
16:00:40 2/3/2011 2 3 2011 16 638 523335 4819463 168 40
14:01:30 2/11/2011 2 11 2011 14 639 524529 4819467 65 40
10:00:42 4/2/2012 4 2 2012 10 677 524535 4819467 65 40
2:00:54 4/5/2012 4 5 2012 2 666 526531 4819475 59 40
0:00:41 12/24/2008 12 24 2008 0 635 525749 4819472 62 40
4:00:54 1/18/2011 1 18 2011 4 801 524332 4819467 121 39
16:00:41 2/2/2011 2 2 2011 16 657 521891 4819458 170 40
6:00:51 2/16/2013 2 16 2013 6 677 523697 4819465 169 40
10:00:26 4/2/2012 4 2 2012 10 666 525567 4819472 63 40
18:00:43 4/8/2012 4 8 2012 18 658 523915 4819466 169 40
18:00:49 1/30/2010 1 30 2010 18 640 523260 4819463 168 40
6:00:53 1/16/2011 1 16 2011 6 647 523622 4819465 169 40
0:00:48 2/26/2011 2 26 2011 0 642 525939 4819473 62 40
14:00:46 4/2/2012 4 2 2012 14 658 522582 4819461 166 40
6:00:47 4/4/2012 4 4 2012 6 670 525874 4819473 62 40
22:00:45 12/23/2012 12 23 2012 22 675 524711 4819469 65 40
0:00:50 4/9/2008 4 9 2008 0 631 521817 4819459 170 40
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18:00:41 4/23/2010 4 23 2010 18 646 523991 4819466 169 40
12:00:48 2/21/2014 2 21 2014 12 907 524723 4819469 65 40
10:00:25 1/30/2013 1 30 2013 10 663 521880 4819459 170 40
4:00:26 3/28/2009 3 28 2009 4 644 522120 4819460 165 40
12:00:41 1/23/2014 1 23 2014 12 908 522792 4819462 166 40
14:01:17 12/30/2008 12 30 2008 14 637 523572 4819465 168 40
10:00:54 1/12/2014 1 12 2014 10 908 523454 4819465 168 40
12:00:54 4/19/2012 4 19 2012 12 666 523680 4819466 169 40
10:00:43 11/22/2013 11 22 2013 10 914 522901 4819463 167 40
22:00:53 3/22/2013 3 22 2013 22 671 525996 4819475 62 40
18:00:53 3/12/2011 3 12 2011 18 653 521854 4819460 170 40
10:00:54 1/14/2011 1 14 2011 10 655 523731 4819466 169 40
12:00:42 4/18/2011 4 18 2011 12 659 524014 4819467 121 39
6:00:42 12/4/2011 12 4 2011 6 658 525847 4819474 62 40
0:00:44 1/24/2014 1 24 2014 0 908 522835 4819463 167 40
8:01:34 1/18/2011 1 18 2011 8 801 524337 4819469 121 39
0:00:53 12/11/2008 12 11 2008 0 634 526380 4819476 61 40
6:00:03 12/24/2008 12 24 2008 6 633 526059 4819475 61 40
4:00:48 1/16/2011 1 16 2011 4 647 523622 4819466 169 40
12:00:54 1/19/2010 1 19 2010 12 642 525710 4819474 62 40
14:00:41 4/18/2011 4 18 2011 14 801 523976 4819468 169 40
18:00:54 12/11/2010 12 11 2010 18 639 521653 4819460 170 40
16:00:55 3/8/2010 3 8 2010 16 639 526047 4819475 61 40
4:00:43 1/30/2013 1 30 2013 4 680 521123 4819458 172 16
12:00:54 12/26/2010 12 26 2010 12 801 522125 4819461 165 40
12:00:54 12/23/2009 12 23 2009 12 643 522784 4819464 166 40
18:00:31 12/15/2010 12 15 2010 18 642 524279 4819469 121 39
14:00:56 2/28/2012 2 28 2012 14 666 525691 4819474 62 40
8:00:23 3/22/2009 3 22 2009 8 633 523533 4819466 168 40
14:00:19 3/15/2010 3 15 2010 14 638 526258 4819476 61 40
12:01:12 1/4/2010 1 4 2010 12 643 523595 4819467 168 40
0:00:46 4/4/2012 4 4 2012 0 670 525873 4819475 62 40
12:00:53 2/11/2011 2 11 2011 12 646 524461 4819470 65 40
6:01:11 1/18/2011 1 18 2011 6 801 524339 4819469 121 39
14:00:44 4/19/2014 4 19 2014 14 908 523610 4819467 169 40
10:00:47 12/20/2009 12 20 2009 10 640 523576 4819467 168 40
16:00:55 1/15/2013 1 15 2013 16 680 522074 4819462 165 40
8:01:11 1/16/2011 1 16 2011 8 647 523617 4819467 169 40
4:00:49 2/12/2011 2 12 2011 4 642 524903 4819472 64 40
16:00:42 4/6/2011 4 6 2011 16 659 525493 4819474 63 40
0:00:25 12/14/2011 12 14 2011 0 658 525315 4819473 63 40
4:01:04 1/21/2014 1 21 2014 4 679 522365 4819463 165 40
12:00:38 4/2/2010 4 2 2010 12 646 524263 4819470 121 39
12:00:25 4/12/2013 4 12 2013 12 679 521877 4819461 170 40
2:00:56 1/3/2012 1 3 2012 2 641 524492 4819471 65 40
20:00:54 3/22/2014 3 22 2014 20 917 522126 4819462 165 40
4:01:24 1/4/2014 1 4 2014 4 917 522087 4819462 165 40
22:00:53 4/14/2012 4 14 2012 22 676 524512 4819471 65 40
14:00:47 12/19/2009 12 19 2009 14 640 523571 4819468 168 40
14:00:56 1/22/2013 1 22 2013 14 680 522621 4819464 166 40
4:00:47 1/9/2010 1 9 2010 4 633 521069 4819459 172 16
14:00:54 12/6/2010 12 6 2010 14 638 522557 4819464 166 40
14:00:23 4/3/2009 4 3 2009 14 648 523434 4819467 168 40
2:00:52 12/26/2013 12 26 2013 2 917 521645 4819461 170 40
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16:00:24 3/29/2011 3 29 2011 16 659 525573 4819475 63 40
4:00:54 3/24/2009 3 24 2009 4 640 524843 4819473 64 40
0:00:53 4/4/2012 4 4 2012 0 675 525395 4819475 63 40
16:00:42 3/29/2011 3 29 2011 16 668 525602 4819476 63 40
10:00:53 1/6/2014 1 6 2014 10 911 525619 4819476 62 40
14:00:53 2/25/2014 2 25 2014 14 907 525325 4819475 63 40
16:00:50 4/4/2011 4 4 2011 16 659 525469 4819475 63 40
18:00:23 3/18/2011 3 18 2011 18 660 522292 4819464 165 40
2:00:19 12/14/2013 12 14 2013 2 671 525570 4819476 63 40
4:00:42 12/26/2010 12 26 2010 4 801 522038 4819463 165 40
14:00:27 3/8/2010 3 8 2010 14 644 526079 4819478 61 40
22:00:24 12/23/2008 12 23 2008 22 635 525742 4819477 62 40
0:00:56 1/7/2014 1 7 2014 0 679 522877 4819466 167 40
16:00:48 4/3/2009 4 3 2009 16 642 523496 4819468 168 40
14:00:56 1/24/2010 1 24 2010 14 644 525876 4819477 62 40
4:00:54 12/13/2012 12 13 2012 4 675 525358 4819475 63 40
12:00:53 12/23/2010 12 23 2010 12 646 523512 4819469 168 40
16:00:54 1/18/2013 1 18 2013 16 671 523204 4819468 167 40
16:00:41 1/16/2014 1 16 2014 16 917 523114 4819468 167 40
16:00:43 12/24/2010 12 24 2010 16 801 523199 4819468 167 40
18:00:53 3/25/2013 3 25 2013 18 658 524491 4819473 65 40
6:00:54 12/22/2009 12 22 2009 6 647 523623 4819469 169 40
22:01:48 12/3/2010 12 3 2010 22 642 525770 4819477 62 40
4:00:41 3/31/2012 3 31 2012 4 679 525438 4819476 63 40
12:00:33 1/27/2012 1 27 2012 12 658 522090 4819465 165 40
16:00:22 2/27/2010 2 27 2010 16 642 526061 4819479 61 40
18:00:25 4/11/2009 4 11 2009 18 643 525741 4819478 62 40
18:00:12 11/25/2010 11 25 2010 18 801 524356 4819473 121 39
14:00:52 1/24/2010 1 24 2010 14 642 525866 4819478 62 40
18:00:39 3/19/2010 3 19 2010 18 654 523158 4819469 167 40
16:00:43 1/22/2014 1 22 2014 16 917 523219 4819469 168 40
18:01:18 4/16/2011 4 16 2011 18 668 526460 4819481 59 40
14:00:23 4/9/2012 4 9 2012 14 670 523395 4819470 168 40
2:00:38 12/4/2010 12 4 2010 2 647 524962 4819475 64 40
6:00:48 12/18/2012 12 18 2012 6 675 525169 4819476 64 40
4:00:50 4/11/2008 4 11 2008 4 633 522076 4819465 165 40
0:00:53 3/16/2014 3 16 2014 0 917 524640 4819474 65 40
20:00:59 2/15/2014 2 15 2014 20 918 524227 4819473 121 39
0:00:54 4/15/2010 4 15 2010 0 655 526075 4819480 61 40
22:00:57 1/3/2012 1 3 2012 22 665 526299 4819481 61 40
10:00:56 3/3/2011 3 3 2011 10 650 525761 4819479 62 40
8:00:53 1/21/2014 1 21 2014 8 679 522365 4819466 165 40
10:00:50 1/4/2010 1 4 2010 10 644 523867 4819472 169 40
2:01:11 1/21/2014 1 21 2014 2 679 522347 4819467 165 40
2:00:14 12/24/2008 12 24 2008 2 633 525975 4819480 62 40
12:00:51 1/22/2013 1 22 2013 12 679 522824 4819468 167 40
8:00:53 4/3/2012 4 3 2012 8 670 525839 4819479 62 40
4:00:09 4/4/2012 4 4 2012 4 670 525874 4819479 62 40
14:00:15 12/31/2008 12 31 2008 14 633 523592 4819471 168 40
4:00:22 1/3/2010 1 3 2010 4 638 525709 4819479 62 40
12:00:41 1/4/2010 1 4 2010 12 644 523868 4819472 169 40
12:00:48 3/3/2014 3 3 2014 12 909 524559 4819475 65 40
2:00:54 1/4/2012 1 4 2012 2 665 525832 4819480 62 40
22:00:42 1/6/2014 1 6 2014 22 909 523219 4819470 168 40
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0:00:48 12/18/2008 12 18 2008 0 633 525301 4819478 63 40
22:00:48 12/21/2008 12 21 2008 22 635 525612 4819479 62 40
14:00:26 4/3/2009 4 3 2009 14 642 523502 4819471 168 40
14:00:46 1/22/2013 1 22 2013 14 679 522824 4819469 167 40
12:00:48 1/19/2010 1 19 2010 12 643 525618 4819479 62 40
10:00:45 11/21/2010 11 21 2010 10 643 523658 4819472 169 40
12:00:54 3/2/2011 3 2 2011 12 638 525695 4819479 62 40
22:00:31 3/15/2014 3 15 2014 22 917 524639 4819476 65 40
18:00:53 3/1/2013 3 1 2013 18 671 522855 4819469 167 40
8:01:42 4/29/2011 4 29 2011 8 650 521813 4819466 170 40
22:00:48 1/17/2014 1 17 2014 22 917 523189 4819471 167 40
14:00:30 3/22/2008 3 22 2008 14 632 522077 4819467 165 40
20:00:48 12/14/2013 12 14 2013 20 911 526604 4819483 59 40
12:00:34 2/24/2013 2 24 2013 12 666 525303 4819478 63 40
16:00:42 3/28/2009 3 28 2009 16 635 522865 4819470 167 40
16:00:54 4/15/2014 4 15 2014 16 917 526323 4819482 61 40
10:01:18 1/20/2011 1 20 2011 10 650 523606 4819472 168 40
18:00:47 3/1/2010 3 1 2010 18 633 523423 4819472 168 40
10:00:33 2/28/2010 2 28 2010 10 639 525590 4819480 63 40
2:00:54 2/17/2012 2 17 2012 2 665 524849 4819477 64 40
10:00:56 1/19/2011 1 19 2011 10 638 524051 4819474 121 39
6:00:16 12/4/2008 12 4 2008 6 634 526519 4819483 59 40
18:00:25 3/22/2009 3 22 2009 18 645 525633 4819480 62 40
18:00:38 2/16/2012 2 16 2012 18 663 524973 4819478 64 40
10:00:48 12/21/2012 12 21 2012 10 670 522650 4819469 166 40
12:00:23 1/24/2010 1 24 2010 12 644 525877 4819481 62 40
0:01:06 1/7/2014 1 7 2014 0 909 523285 4819472 168 40
16:00:54 1/22/2013 1 22 2013 16 679 522935 4819471 167 40
0:00:30 3/28/2009 3 28 2009 0 644 522139 4819468 165 40
2:00:55 3/28/2012 3 28 2012 2 680 521425 4819466 171 40
12:00:49 1/7/2011 1 7 2011 12 654 523589 4819473 168 40
14:00:41 2/27/2011 2 27 2011 14 654 522275 4819469 165 40
14:00:42 3/21/2011 3 21 2011 14 660 525015 4819478 64 40
12:00:29 2/25/2014 2 25 2014 12 907 525327 4819480 63 40
20:00:53 3/1/2013 3 1 2013 20 671 522861 4819471 167 40
18:00:48 12/23/2008 12 23 2008 18 635 525735 4819481 62 40
8:00:54 4/28/2011 4 28 2011 8 666 524550 4819477 65 40
4:00:42 4/4/2012 4 4 2012 4 678 525583 4819481 63 40
2:00:54 12/10/2011 12 10 2011 2 650 525858 4819482 62 40
2:00:47 1/17/2009 1 17 2009 2 633 522834 4819471 167 40
2:00:53 2/17/2012 2 17 2012 2 663 524828 4819478 64 40
14:00:46 4/10/2009 4 10 2009 14 648 524180 4819476 121 39
16:00:41 4/9/2012 4 9 2012 16 670 523380 4819473 168 40
14:00:48 1/19/2011 1 19 2011 14 642 524124 4819476 121 39
4:00:49 2/17/2012 2 17 2012 4 665 524856 4819478 64 40
12:00:22 12/22/2009 12 22 2009 12 644 523836 4819475 169 40
22:00:56 12/7/2013 12 7 2013 22 911 525646 4819481 62 40
8:00:42 2/16/2013 2 16 2013 8 677 523689 4819474 169 40
12:00:39 1/22/2013 1 22 2013 12 680 522626 4819471 166 40
12:00:13 1/24/2010 1 24 2010 12 642 525899 4819483 62 40
10:00:42 1/7/2011 1 7 2011 10 801 523730 4819475 169 40
10:00:54 4/2/2012 4 2 2012 10 675 525359 4819481 63 40
12:00:16 1/2/2011 1 2 2011 12 650 523213 4819473 168 40
4:01:30 1/7/2014 1 7 2014 4 679 522905 4819472 167 40
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16:00:54 3/23/2012 3 23 2012 16 666 523120 4819473 167 40
14:00:56 4/2/2010 4 2 2010 14 641 523688 4819475 169 40
10:01:15 3/12/2010 3 12 2010 10 643 526331 4819485 61 40
8:00:20 4/8/2010 4 8 2010 8 639 524450 4819478 65 40
0:00:47 1/3/2011 1 3 2011 0 638 522784 4819472 166 40
20:01:18 1/20/2014 1 20 2014 20 679 522418 4819471 166 40
16:00:53 4/2/2011 4 2 2011 16 650 525611 4819482 62 40
12:00:28 4/15/2013 4 15 2013 12 679 521885 4819469 170 40
10:00:48 12/27/2010 12 27 2010 10 801 522376 4819471 165 40
14:00:41 3/22/2011 3 22 2011 14 669 523493 4819475 168 40
16:00:20 3/18/2009 3 18 2009 16 645 523841 4819476 169 40
18:00:42 4/8/2008 4 8 2008 18 635 521892 4819470 170 40
18:00:47 4/4/2010 4 4 2010 18 644 524486 4819479 65 40
0:00:53 4/15/2012 4 15 2012 0 676 524545 4819479 65 40
16:00:54 3/29/2011 3 29 2011 16 662 525573 4819483 63 40
14:00:33 1/27/2009 1 27 2009 14 637 524065 4819477 121 39
6:01:18 12/10/2011 12 10 2011 6 801 525859 4819484 62 40
6:00:47 4/4/2012 4 4 2012 6 678 525582 4819483 63 40
10:00:41 3/30/2012 3 30 2012 10 666 525047 4819481 64 40
12:01:02 3/4/2010 3 4 2010 12 639 525721 4819483 62 40
4:01:00 3/11/2010 3 11 2010 4 644 526277 4819486 61 40
14:00:54 1/16/2014 1 16 2014 14 917 523114 4819474 167 40
22:01:40 1/20/2014 1 20 2014 22 679 522416 4819472 166 40
14:00:41 1/22/2014 1 22 2014 14 917 523216 4819475 168 40
10:02:18 2/27/2011 2 27 2011 10 646 526325 4819486 61 40
20:00:28 3/25/2014 3 25 2014 20 918 525581 4819483 63 40
8:00:53 3/2/2013 3 2 2013 8 666 525536 4819483 63 40
0:00:53 4/7/2010 4 7 2010 0 644 524701 4819480 65 40
20:00:49 1/6/2014 1 6 2014 20 679 522960 4819474 167 40
14:00:44 12/1/2010 12 1 2010 14 638 522390 4819472 165 40
20:00:53 1/6/2014 1 6 2014 20 909 523223 4819475 168 40
12:00:42 3/22/2011 3 22 2011 12 669 523493 4819476 168 40
22:00:53 1/23/2013 1 23 2013 22 679 522899 4819474 167 40
14:00:50 4/25/2011 4 25 2011 14 668 525870 4819485 62 40
18:00:52 3/10/2014 3 10 2014 18 918 525006 4819482 64 40
18:00:54 4/3/2010 4 3 2010 18 644 526876 4819489 57 40
8:00:41 3/14/2013 3 14 2013 8 663 522719 4819474 166 40
4:00:41 12/20/2009 12 20 2009 4 646 525241 4819483 63 40
12:00:41 3/4/2010 3 4 2010 12 642 525412 4819484 63 40
22:01:07 10/28/2010 10 28 2010 22 646 523726 4819477 169 40
18:00:48 1/23/2013 1 23 2013 18 679 522952 4819475 167 40
0:00:53 12/11/2008 12 11 2008 0 633 525735 4819485 62 40
2:00:29 1/7/2014 1 7 2014 2 679 522887 4819475 167 40
6:00:53 3/2/2013 3 2 2013 6 666 525537 4819484 63 40
6:00:57 12/5/2010 12 5 2010 6 642 526517 4819488 59 40
18:00:41 11/24/2011 11 24 2011 18 662 521702 4819471 170 40
2:00:24 12/18/2008 12 18 2008 2 633 525298 4819484 63 40
6:00:47 11/20/2010 11 20 2010 6 642 525604 4819485 63 40
0:01:24 2/17/2012 2 17 2012 0 663 524845 4819482 64 40
4:01:04 3/9/2010 3 9 2010 4 638 525960 4819486 62 40
16:00:33 1/24/2010 1 24 2010 16 642 525870 4819486 62 40
18:00:55 4/19/2013 4 19 2013 18 671 523664 4819478 169 40
10:00:55 3/19/2008 3 19 2008 10 631 523893 4819479 169 40
10:00:53 5/8/2009 5 8 2009 10 644 523263 4819477 168 40
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10:00:37 11/22/2013 11 22 2013 10 907 523000 4819476 167 40
22:00:43 12/18/2009 12 18 2009 22 646 525407 4819485 63 40
14:00:44 4/1/2008 4 1 2008 14 632 521815 4819472 170 40
20:00:54 3/9/2013 3 9 2013 20 677 521996 4819473 170 40
16:00:51 1/7/2014 1 7 2014 16 911 524353 4819481 121 39
12:00:54 1/6/2014 1 6 2014 12 911 525654 4819486 62 40
4:01:10 3/23/2011 3 23 2011 4 669 523589 4819478 168 40
18:00:56 2/16/2011 2 16 2011 18 801 523565 4819478 168 40
14:00:56 3/26/2012 3 26 2012 14 670 522881 4819476 167 40
4:01:13 12/21/2008 12 21 2008 4 633 525726 4819486 62 40
14:01:11 1/8/2014 1 8 2014 14 908 523206 4819477 167 40
14:00:54 3/3/2014 3 3 2014 14 918 524586 4819482 65 40
12:00:54 3/30/2012 3 30 2012 12 663 524586 4819482 65 40
12:00:23 1/30/2013 1 30 2013 12 663 522034 4819473 165 40
4:00:47 1/18/2011 1 18 2011 4 642 524640 4819482 65 40
0:00:29 12/12/2013 12 12 2013 0 907 524989 4819484 64 40
6:01:19 3/14/2010 3 14 2010 6 647 525530 4819486 63 40
2:00:42 3/30/2008 3 30 2008 2 633 523722 4819479 169 40
14:00:44 4/8/2012 4 8 2012 14 675 523400 4819478 168 40
0:00:47 1/17/2009 1 17 2009 0 633 522832 4819476 167 40
8:00:54 4/17/2011 4 17 2011 8 663 526061 4819488 61 40
20:00:54 1/23/2013 1 23 2013 20 679 522898 4819477 167 40
0:00:48 11/26/2010 11 26 2010 0 643 525197 4819485 64 40
10:00:41 1/24/2014 1 24 2014 10 908 522587 4819476 166 40
14:00:42 1/14/2011 1 14 2011 14 647 523741 4819480 169 40
4:00:53 11/27/2010 11 27 2010 4 639 526029 4819488 61 40
16:00:43 1/22/2014 1 22 2014 16 909 523371 4819479 168 40
10:00:53 12/23/2010 12 23 2010 10 801 523606 4819480 168 40
16:00:47 1/2/2011 1 2 2011 16 639 522639 4819476 166 40
12:00:13 4/14/2010 4 14 2010 12 655 525392 4819486 63 40
18:00:30 4/7/2008 4 7 2008 18 633 522445 4819476 166 40
14:00:41 3/25/2008 3 25 2008 14 635 522745 4819477 166 40
2:00:56 3/24/2009 3 24 2009 2 640 524854 4819484 64 40
16:00:54 2/25/2014 2 25 2014 16 907 525332 4819486 63 40
18:00:57 1/6/2014 1 6 2014 18 909 523197 4819478 167 40
22:00:24 3/18/2009 3 18 2009 22 633 522581 4819476 166 40
22:00:53 2/28/2010 2 28 2010 22 647 524682 4819484 65 40
8:00:48 11/26/2010 11 26 2010 8 640 522649 4819477 166 40
20:00:43 1/4/2012 1 4 2012 20 663 523650 4819480 169 40
20:00:55 2/15/2013 2 15 2013 20 666 522079 4819475 165 40
20:00:54 4/3/2012 4 3 2012 20 665 521696 4819474 170 40
8:00:52 12/20/2013 12 20 2013 8 907 522899 4819478 167 40
0:00:14 3/20/2009 3 20 2009 0 645 523660 4819480 169 40
22:00:53 4/22/2011 4 22 2011 22 669 524627 4819484 65 40
0:00:54 1/21/2014 1 21 2014 0 679 522416 4819476 166 40
14:00:42 1/2/2011 1 2 2011 14 650 523205 4819479 167 40
12:00:41 3/21/2008 3 21 2008 12 631 523426 4819480 168 40
16:00:43 4/3/2011 4 3 2011 16 668 525485 4819487 63 40
18:00:55 2/12/2013 2 12 2013 18 675 523692 4819481 169 40
16:00:50 4/6/2011 4 6 2011 16 658 525384 4819487 63 40
22:00:36 1/6/2014 1 6 2014 22 679 522960 4819479 167 40
10:00:29 2/26/2014 2 26 2014 10 907 525487 4819488 63 40
10:00:49 12/8/2010 12 8 2010 10 638 523707 4819481 169 40
22:00:23 12/21/2008 12 21 2008 22 633 525807 4819489 62 40
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18:00:41 4/7/2010 4 7 2010 18 641 524075 4819483 121 39
10:00:54 12/22/2009 12 22 2009 10 644 523833 4819482 169 40
14:00:42 4/11/2012 4 11 2012 14 665 522287 4819477 165 40
16:00:53 1/30/2013 1 30 2013 16 663 522092 4819476 165 40
14:00:39 3/12/2009 3 12 2009 14 638 521979 4819476 170 40
10:00:53 1/16/2014 1 16 2014 10 909 523423 4819481 168 40
10:00:15 12/26/2010 12 26 2010 10 801 522083 4819476 165 40
2:00:54 3/2/2010 3 2 2010 2 633 523208 4819480 168 40
6:00:54 1/18/2011 1 18 2011 6 642 524642 4819485 65 40
12:00:42 3/21/2008 3 21 2008 12 636 523424 4819481 168 40
10:00:53 12/27/2013 12 27 2013 10 917 521980 4819476 170 40
12:00:07 3/26/2010 3 26 2010 12 646 525637 4819489 62 40
18:00:51 3/30/2013 3 30 2013 18 663 523962 4819483 169 40
8:00:42 1/18/2010 1 18 2010 8 642 525960 4819490 62 40
14:00:48 12/26/2010 12 26 2010 14 801 522134 4819477 165 40
12:00:47 12/27/2010 12 27 2010 12 801 522380 4819478 165 40
6:01:14 3/2/2010 3 2 2010 6 633 523210 4819480 168 40
4:00:35 3/2/2010 3 2 2010 4 633 523211 4819480 168 40
8:00:19 3/2/2014 3 2 2014 8 918 525038 4819487 64 40
8:00:47 1/24/2013 1 24 2013 8 679 522885 4819479 167 40
14:00:32 1/22/2014 1 22 2014 14 909 523370 4819481 168 40
12:00:38 3/26/2010 3 26 2010 12 656 524048 4819484 121 39
12:00:54 2/11/2011 2 11 2011 12 639 524529 4819485 65 40
16:00:26 4/4/2011 4 4 2011 16 668 525624 4819490 62 40
2:00:47 3/20/2009 3 20 2009 2 645 523716 4819483 169 40
8:00:23 4/11/2009 4 11 2009 8 640 522790 4819480 166 40
10:00:41 1/23/2014 1 23 2014 10 917 523397 4819482 168 40
8:00:44 4/30/2013 4 30 2013 8 658 524928 4819487 64 40
2:00:40 1/18/2011 1 18 2011 2 642 524639 4819486 65 40
18:00:41 1/2/2011 1 2 2011 18 639 522189 4819478 165 40
2:01:11 3/9/2010 3 9 2010 2 639 525967 4819492 62 40
6:00:54 4/18/2013 4 18 2013 6 671 526483 4819494 59 40
18:02:53 3/28/2010 3 28 2010 18 651 526776 4819495 59 40
14:02:19 3/28/2009 3 28 2009 14 642 523323 4819482 168 40
18:00:21 4/10/2010 4 10 2010 18 654 525464 4819490 63 40
22:00:35 4/9/2008 4 9 2008 22 631 522067 4819478 165 40
14:00:51 12/21/2012 12 21 2012 14 670 522570 4819480 166 40
16:00:54 3/20/2011 3 20 2011 16 662 522056 4819478 165 40
2:00:47 4/5/2012 4 5 2012 2 676 525871 4819492 62 40
16:00:56 2/4/2014 2 4 2014 16 916 523411 4819483 168 40
8:00:43 4/12/2012 4 12 2012 8 675 525573 4819491 63 40
14:00:42 2/18/2012 2 18 2012 14 665 526154 4819493 61 40
4:00:55 3/19/2011 3 19 2011 4 664 522907 4819481 167 40
18:00:53 12/21/2008 12 21 2008 18 633 525806 4819492 62 40
12:00:52 1/19/2013 1 19 2013 12 663 523633 4819484 169 40
12:00:53 3/24/2009 3 24 2009 12 643 523578 4819484 168 40
12:00:43 3/5/2014 3 5 2014 12 917 523842 4819485 169 40
6:00:54 1/7/2014 1 7 2014 6 679 522952 4819482 167 40
18:00:47 4/5/2008 4 5 2008 18 635 523254 4819483 168 40
12:00:53 2/1/2014 2 1 2014 12 908 522986 4819482 167 40
22:00:14 1/23/2014 1 23 2014 22 908 522829 4819482 167 40
10:01:24 3/5/2014 3 5 2014 10 917 523617 4819485 169 40
14:00:56 4/20/2010 4 20 2010 14 646 523377 4819484 168 40
14:00:53 12/19/2009 12 19 2009 14 644 523603 4819485 168 40
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22:00:21 4/14/2012 4 14 2012 22 658 524526 4819488 65 40
16:00:41 3/26/2012 3 26 2012 16 670 522884 4819482 167 40
0:00:12 12/27/2013 12 27 2013 0 908 522690 4819482 166 40
16:00:55 3/2/2013 3 2 2013 16 665 523318 4819484 168 40
12:00:53 3/22/2011 3 22 2011 12 663 523460 4819484 168 40
12:00:53 4/21/2011 4 21 2011 12 654 524671 4819489 65 40
0:00:55 12/2/2011 12 2 2011 0 650 526244 4819495 61 40
14:00:43 4/2/2011 4 2 2011 14 660 524459 4819488 65 40
16:00:44 3/12/2011 3 12 2011 16 654 522339 4819481 165 40
22:00:35 3/19/2009 3 19 2009 22 638 522104 4819480 165 40
4:00:49 3/14/2014 3 14 2014 4 917 525630 4819493 62 40
2:00:41 4/24/2011 4 24 2011 2 658 525866 4819494 62 40
2:00:54 1/4/2014 1 4 2014 2 917 522085 4819480 165 40
8:00:56 1/28/2010 1 28 2010 8 640 522093 4819480 165 40
4:00:33 12/4/2011 12 4 2011 4 667 525229 4819491 63 40
8:01:07 1/14/2011 1 14 2011 8 639 524089 4819487 121 39
10:00:19 2/11/2011 2 11 2011 10 801 524495 4819489 65 40
12:00:44 2/25/2014 2 25 2014 12 918 525328 4819492 63 40
18:00:41 4/28/2011 4 28 2011 18 668 526292 4819496 61 40
8:00:48 2/27/2010 2 27 2010 8 644 525125 4819491 64 40
8:00:54 1/7/2014 1 7 2014 8 679 522948 4819483 167 40
14:00:42 4/1/2012 4 1 2012 14 678 525581 4819493 63 40
12:00:41 2/26/2014 2 26 2014 12 908 526168 4819495 61 40
14:00:55 3/29/2008 3 29 2008 14 634 523695 4819486 169 40
22:00:22 4/15/2011 4 15 2011 22 659 524572 4819489 65 40
10:00:48 1/17/2011 1 17 2011 10 642 524331 4819488 121 39
12:00:26 1/24/2014 1 24 2014 12 917 523478 4819485 168 40
12:00:56 1/1/2011 1 1 2011 12 639 523271 4819485 168 40
6:00:23 3/30/2008 3 30 2008 6 633 523729 4819486 169 40
6:00:47 4/7/2010 4 7 2010 6 655 525653 4819494 62 40
6:00:45 1/28/2010 1 28 2010 6 640 522094 4819481 165 40
10:00:58 2/1/2014 2 1 2014 10 908 522981 4819484 167 40
18:01:24 12/26/2009 12 26 2009 18 644 525507 4819493 63 40
0:00:43 3/20/2009 3 20 2009 0 638 522103 4819481 165 40
18:00:24 3/24/2009 3 24 2009 18 645 527181 4819500 57 40
22:00:53 12/24/2011 12 24 2011 22 650 525660 4819494 62 40
22:00:22 1/31/2014 1 31 2014 22 917 521872 4819481 170 40
6:00:42 12/6/2011 12 6 2011 6 667 525694 4819494 62 40
0:00:47 1/23/2013 1 23 2013 0 679 522937 4819484 167 40
12:00:21 4/20/2010 4 20 2010 12 646 523373 4819486 168 40
22:00:42 12/12/2012 12 12 2012 22 675 525367 4819493 63 40
22:00:47 2/15/2013 2 15 2013 22 666 522088 4819482 165 40
0:00:27 12/19/2009 12 19 2009 0 646 525407 4819493 63 40
0:00:53 12/20/2012 12 20 2012 0 665 524666 4819491 65 40
16:00:47 12/28/2013 12 28 2013 16 907 522918 4819484 167 40
6:00:43 4/7/2010 4 7 2010 6 640 525048 4819492 64 40
6:00:46 4/4/2012 4 4 2012 6 675 525536 4819494 63 40
6:00:15 12/21/2008 12 21 2008 6 633 525734 4819495 62 40
12:00:48 4/7/2012 4 7 2012 12 678 526128 4819496 61 40
0:00:48 12/23/2009 12 23 2009 0 640 525267 4819493 63 40
0:00:41 12/15/2011 12 15 2011 0 658 525794 4819495 62 40
12:01:18 4/19/2012 4 19 2012 12 677 523707 4819488 169 40
2:00:54 1/23/2013 1 23 2013 2 679 522935 4819485 167 40
16:01:12 1/23/2013 1 23 2013 16 679 522972 4819485 167 40
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2:00:15 12/19/2012 12 19 2012 2 671 523667 4819488 169 40
14:00:55 3/2/2014 3 2 2014 14 918 524321 4819490 121 39
18:00:47 4/26/2008 4 26 2008 18 634 521394 4819480 171 40
14:00:31 1/19/2011 1 19 2011 14 650 523860 4819489 169 40
8:01:12 12/21/2008 12 21 2008 8 633 525728 4819496 62 40
16:00:30 1/24/2010 1 24 2010 16 644 525898 4819496 62 40
18:00:44 3/18/2011 3 18 2011 18 658 522390 4819484 165 40
10:00:52 3/3/2009 3 3 2009 10 637 525410 4819495 63 40
16:01:14 4/19/2010 4 19 2010 16 646 523280 4819487 168 40
4:00:53 3/2/2010 3 2 2010 4 640 523571 4819488 168 40
12:01:28 2/27/2013 2 27 2013 12 663 525512 4819495 63 40
14:00:47 12/23/2010 12 23 2010 14 646 523473 4819488 168 40
6:00:54 3/2/2010 3 2 2010 6 640 523572 4819488 168 40
8:00:14 3/20/2009 3 20 2009 8 645 525555 4819495 63 40
10:00:47 2/6/2013 2 6 2013 10 680 525246 4819494 63 40
16:00:53 4/18/2011 4 18 2011 16 650 525427 4819495 63 40
14:00:48 3/4/2010 3 4 2010 14 640 525412 4819495 63 40
0:00:26 12/22/2008 12 22 2008 0 635 525627 4819496 62 40
18:00:54 2/8/2010 2 8 2010 18 643 523562 4819489 168 40
4:00:58 3/14/2010 3 14 2010 4 643 524645 4819493 65 40
10:00:26 3/9/2010 3 9 2010 10 640 526055 4819498 61 40
16:00:44 12/1/2010 12 1 2010 16 653 522107 4819484 165 40
18:00:21 4/30/2008 4 30 2008 18 634 524337 4819492 121 39
18:00:55 2/16/2013 2 16 2013 18 666 522932 4819487 167 40
18:00:42 3/19/2009 3 19 2009 18 638 522102 4819484 165 40
12:00:24 3/30/2011 3 30 2011 12 663 524146 4819491 121 39
22:00:26 1/24/2014 1 24 2014 22 916 525645 4819496 62 40
6:00:55 3/9/2010 3 9 2010 6 638 525897 4819498 62 40
18:00:48 3/14/2010 3 14 2010 18 801 524356 4819492 121 39
20:00:47 12/17/2013 12 17 2013 20 907 526257 4819499 61 40
10:00:47 2/28/2010 2 28 2010 10 638 525496 4819496 63 40
16:00:41 4/8/2008 4 8 2008 16 636 523593 4819489 168 40
4:00:55 4/18/2013 4 18 2013 4 671 526485 4819500 59 40
10:01:13 3/4/2014 3 4 2014 10 918 524668 4819493 65 40
12:00:16 3/22/2011 3 22 2011 12 659 523475 4819489 168 40
0:00:54 3/1/2010 3 1 2010 0 647 524677 4819493 65 40
14:00:08 4/18/2008 4 18 2008 14 636 525385 4819496 63 40
22:00:56 12/15/2012 12 15 2012 22 671 526356 4819500 61 40
2:00:42 3/2/2010 3 2 2010 2 640 523569 4819490 168 40
16:00:53 12/22/2009 12 22 2009 16 644 523609 4819490 168 40
22:00:42 1/22/2013 1 22 2013 22 679 522928 4819488 167 40
18:00:54 3/19/2014 3 19 2014 18 917 523810 4819491 169 40
8:00:41 1/18/2011 1 18 2011 8 642 524625 4819494 65 40
20:00:50 1/22/2013 1 22 2013 20 679 522931 4819488 167 40
16:00:24 4/23/2010 4 23 2010 16 652 523856 4819491 169 40
12:00:52 2/19/2013 2 19 2013 12 666 525452 4819497 63 40
4:00:48 3/26/2014 3 26 2014 4 909 526080 4819499 61 40
14:00:43 4/8/2013 4 8 2013 14 677 524538 4819494 65 40
0:01:12 4/11/2010 4 11 2010 0 644 524838 4819495 64 40
6:00:23 3/14/2014 3 14 2014 6 917 525631 4819498 62 40
2:00:48 5/13/2011 5 13 2011 2 654 526540 4819501 59 40
16:00:54 12/19/2009 12 19 2009 16 644 523603 4819490 168 40
20:00:54 1/23/2014 1 23 2014 20 908 522814 4819488 167 40
4:00:54 3/27/2010 3 27 2010 4 746 525719 4819498 62 40
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16:01:05 1/25/2014 1 25 2014 16 917 522736 4819488 166 40
4:00:41 3/20/2009 3 20 2009 4 638 522100 4819486 165 40
18:00:53 4/3/2011 4 3 2011 18 669 524817 4819495 64 40
10:00:47 4/3/2010 4 3 2010 10 746 525845 4819499 62 40
20:00:48 12/3/2013 12 3 2013 20 907 525813 4819499 62 40
2:00:43 3/24/2010 3 24 2010 2 646 521675 4819484 170 40
2:00:44 3/24/2012 3 24 2012 2 679 525490 4819498 63 40
18:00:41 1/17/2010 1 17 2010 18 639 525798 4819499 62 40
4:00:24 3/30/2008 3 30 2008 4 633 523724 4819492 169 40
4:00:43 4/30/2011 4 30 2011 4 669 523591 4819491 168 40
6:00:43 4/10/2012 4 10 2012 6 670 525085 4819497 64 40
22:00:41 4/15/2011 4 15 2011 22 666 524551 4819495 65 40
0:01:30 12/4/2011 12 4 2011 0 650 525988 4819500 62 40
18:00:27 3/31/2012 3 31 2012 18 663 522301 4819487 165 40
20:00:48 2/16/2013 2 16 2013 20 666 522914 4819489 167 40
14:00:45 12/15/2010 12 15 2010 14 642 523553 4819491 168 40
4:01:12 1/17/2009 1 17 2009 4 633 522830 4819489 167 40
12:00:56 1/7/2011 1 7 2011 12 638 523585 4819492 168 40
22:00:54 1/4/2012 1 4 2012 22 663 523644 4819492 169 40
10:01:00 12/27/2013 12 27 2013 10 911 522729 4819489 166 40
18:00:47 12/24/2011 12 24 2011 18 650 525645 4819499 62 40
16:00:47 4/4/2014 4 4 2014 16 907 523773 4819493 169 40
12:00:48 3/12/2009 3 12 2009 12 642 526098 4819501 61 40
10:00:38 2/21/2014 2 21 2014 10 907 524919 4819497 64 40
6:01:11 3/25/2011 3 25 2011 6 666 522203 4819487 165 40
18:00:53 12/18/2012 12 18 2012 18 675 525330 4819499 63 40
2:00:53 3/25/2011 3 25 2011 2 664 523129 4819491 167 40
18:00:20 1/17/2014 1 17 2014 18 917 523271 4819491 168 40
18:00:42 4/20/2011 4 20 2011 18 667 524176 4819494 121 39
22:00:42 4/3/2012 4 3 2012 22 675 525716 4819500 62 40
4:00:53 12/22/2008 12 22 2008 4 635 525614 4819500 62 40
22:00:41 1/16/2009 1 16 2009 22 633 522832 4819490 167 40
4:00:41 12/5/2010 12 5 2010 4 642 526538 4819504 59 40
18:00:41 1/13/2012 1 13 2012 18 665 525899 4819502 62 40
12:00:53 3/14/2011 3 14 2011 12 654 524450 4819496 65 40
18:01:13 1/16/2009 1 16 2009 18 633 522833 4819491 167 40
18:00:41 1/9/2010 1 9 2010 18 641 521153 4819485 172 16
2:00:53 4/9/2012 4 9 2012 2 671 524575 4819497 65 40
16:00:24 4/2/2011 4 2 2011 16 668 525595 4819501 63 40
16:00:43 12/16/2008 12 16 2008 16 637 523538 4819493 168 40
10:00:55 1/23/2014 1 23 2014 10 679 522968 4819491 167 40
22:00:53 3/17/2011 3 17 2011 22 663 522104 4819489 165 40
16:00:54 3/11/2009 3 11 2009 16 640 522146 4819489 165 40
16:00:47 4/6/2011 4 6 2011 16 665 525630 4819501 62 40
14:00:30 3/26/2012 3 26 2012 14 658 522876 4819492 167 40
14:00:44 4/8/2008 4 8 2008 14 636 523589 4819494 168 40
14:00:54 12/22/2009 12 22 2009 14 644 523611 4819494 169 40
4:00:31 4/10/2012 4 10 2012 4 676 524743 4819498 65 40
6:00:54 3/27/2010 3 27 2010 6 746 525719 4819502 62 40
12:00:44 12/20/2009 12 20 2009 12 640 523567 4819494 168 40
10:00:54 4/3/2010 4 3 2010 10 639 525811 4819503 62 40
18:00:56 1/22/2013 1 22 2013 18 679 522968 4819492 167 40
8:00:48 1/17/2009 1 17 2009 8 633 522828 4819492 167 40
6:00:52 4/23/2012 4 23 2012 6 672 521424 4819487 171 40
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12:00:54 12/15/2010 12 15 2010 12 642 523551 4819495 168 40
10:01:03 2/11/2011 2 11 2011 10 639 524519 4819498 65 40
16:00:48 12/22/2012 12 22 2012 16 679 523433 4819494 168 40
0:00:48 3/19/2011 3 19 2011 0 664 522953 4819493 167 40
2:00:49 5/10/2011 5 10 2011 2 668 527133 4819508 57 40
18:00:55 12/13/2010 12 13 2010 18 642 523708 4819495 169 40
6:01:00 11/27/2010 11 27 2010 6 643 524096 4819497 121 39
12:00:53 2/24/2011 2 24 2011 12 638 525010 4819500 64 40
16:00:54 1/14/2011 1 14 2011 16 642 523650 4819495 169 40
10:00:27 12/13/2012 12 13 2012 10 658 522943 4819493 167 40
16:00:53 3/20/2014 3 20 2014 16 918 523792 4819496 169 40
18:01:18 1/4/2014 1 4 2014 18 671 522833 4819493 167 40
16:00:23 4/7/2012 4 7 2012 16 670 526228 4819505 61 40
16:00:42 3/12/2009 3 12 2009 16 638 522151 4819491 165 40
4:00:28 3/10/2010 3 10 2010 4 638 526283 4819506 61 40
10:00:42 1/9/2010 1 9 2010 10 641 521377 4819488 171 40
0:00:23 12/20/2013 12 20 2013 0 907 523560 4819496 168 40
20:00:42 4/3/2012 4 3 2012 20 658 521737 4819490 170 40
6:00:48 12/18/2008 12 18 2008 6 632 523553 4819496 168 40
18:00:56 12/27/2013 12 27 2013 18 671 521454 4819489 171 40
6:00:47 4/10/2012 4 10 2012 6 676 524736 4819500 65 40
22:00:25 12/3/2013 12 3 2013 22 907 525817 4819504 62 40
10:01:12 5/7/2011 5 7 2011 10 664 525752 4819504 62 40
0:00:45 3/13/2014 3 13 2014 0 918 525554 4819503 63 40
14:00:54 4/9/2013 4 9 2013 14 679 523826 4819497 169 40
14:02:23 3/10/2013 3 10 2013 14 663 524064 4819498 121 39
16:00:26 3/13/2011 3 13 2011 16 655 521904 4819491 170 40
10:00:53 3/8/2010 3 8 2010 10 644 526237 4819506 61 40
6:00:54 4/30/2011 4 30 2011 6 650 523572 4819496 168 40
18:00:54 10/28/2010 10 28 2010 18 646 523714 4819497 169 40
16:00:47 12/19/2009 12 19 2009 16 640 523547 4819496 168 40
6:00:54 1/23/2013 1 23 2013 6 679 522940 4819494 167 40
2:00:23 12/2/2011 12 2 2011 2 658 525822 4819505 62 40
2:00:39 3/19/2011 3 19 2011 2 664 522948 4819494 167 40
14:00:43 1/15/2011 1 15 2011 14 642 523505 4819496 168 40
2:00:57 12/5/2010 12 5 2010 2 642 526536 4819508 59 40
2:00:55 12/1/2010 12 1 2010 2 647 525469 4819504 63 40
14:00:50 4/11/2009 4 11 2009 14 645 526707 4819508 59 40
2:00:24 12/22/2008 12 22 2008 2 635 525611 4819504 62 40
8:00:18 3/7/2010 3 7 2010 8 643 524670 4819501 65 40
8:00:42 12/25/2008 12 25 2008 8 633 525694 4819505 62 40
0:00:44 4/29/2009 4 29 2009 0 645 527080 4819510 57 40
8:00:54 1/23/2013 1 23 2013 8 679 522945 4819495 167 40
16:00:26 4/4/2011 4 4 2011 16 667 525774 4819505 62 40
22:00:23 1/13/2012 1 13 2012 22 658 525624 4819505 62 40
22:00:42 3/20/2011 3 20 2011 22 654 525607 4819505 63 40
22:00:56 1/2/2013 1 2 2013 22 665 522980 4819495 167 40
8:00:51 3/1/2010 3 1 2010 8 642 525744 4819505 62 40
16:00:53 3/22/2009 3 22 2009 16 646 524443 4819501 65 40
18:00:53 3/20/2009 3 20 2009 18 645 524336 4819501 121 39
6:00:47 1/17/2009 1 17 2009 6 633 522829 4819495 167 40
18:00:26 12/21/2012 12 21 2012 18 679 523225 4819497 168 40
22:00:33 3/24/2014 3 24 2014 22 907 524549 4819502 65 40
18:00:54 3/21/2009 3 21 2009 18 633 524040 4819500 121 39
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18:00:31 3/28/2014 3 28 2014 18 918 524747 4819502 65 40
2:00:45 12/17/2010 12 17 2010 2 642 523689 4819499 169 40
18:00:51 3/7/2010 3 7 2010 18 642 526593 4819509 59 40
12:00:32 1/14/2011 1 14 2011 12 639 523353 4819497 168 40
4:00:54 1/23/2013 1 23 2013 4 679 522938 4819496 167 40
0:00:53 3/25/2014 3 25 2014 0 907 524550 4819502 65 40
16:00:24 4/4/2011 4 4 2011 16 660 526016 4819507 61 40
0:00:33 3/1/2010 3 1 2010 0 638 525025 4819504 64 40
12:01:16 4/26/2011 4 26 2011 12 668 525722 4819506 62 40
8:00:51 3/25/2011 3 25 2011 8 666 522795 4819496 166 40
14:00:44 3/13/2009 3 13 2009 14 639 521970 4819493 170 40
10:00:55 4/20/2008 4 20 2008 10 636 525501 4819506 63 40
4:00:42 4/30/2011 4 30 2011 4 650 523572 4819499 168 40
18:00:47 12/19/2012 12 19 2012 18 671 523612 4819499 169 40
2:00:49 2/12/2011 2 12 2011 2 642 524563 4819502 65 40
20:00:59 4/7/2014 4 7 2014 20 907 524074 4819501 121 39
14:00:53 2/28/2013 2 28 2013 14 658 526205 4819509 61 40
12:00:50 12/6/2010 12 6 2010 12 654 522958 4819497 167 40
18:00:48 3/15/2010 3 15 2010 18 650 526305 4819509 61 40
10:00:27 4/14/2010 4 14 2010 10 644 524932 4819504 64 40
6:00:53 12/8/2010 12 8 2010 6 639 525962 4819508 62 40
4:00:47 1/3/2011 1 3 2011 4 638 522743 4819496 166 40
14:00:47 1/28/2010 1 28 2010 14 643 523569 4819499 168 40
18:00:48 3/31/2011 3 31 2011 18 668 523985 4819501 169 40
4:00:41 12/19/2012 12 19 2012 4 671 522865 4819497 167 40
4:00:53 4/10/2008 4 10 2008 4 636 522083 4819494 165 40
16:00:54 12/1/2010 12 1 2010 16 638 522159 4819494 165 40
12:00:54 1/23/2014 1 23 2014 12 679 522982 4819497 167 40
4:00:54 4/8/2009 4 8 2009 4 642 525759 4819507 62 40
16:00:23 1/28/2014 1 28 2014 16 908 522844 4819497 167 40
0:00:20 4/10/2008 4 10 2008 0 636 522090 4819494 165 40
6:00:53 1/3/2011 1 3 2011 6 638 522748 4819497 166 40
14:00:42 3/10/2010 3 10 2010 14 638 526196 4819509 61 40
20:00:48 1/13/2012 1 13 2012 20 658 525625 4819507 62 40
16:00:53 3/18/2009 3 18 2009 16 644 524018 4819501 121 39
14:00:32 12/28/2013 12 28 2013 14 907 522933 4819498 167 40
2:00:54 1/3/2011 1 3 2011 2 638 522744 4819497 166 40
0:00:48 12/6/2010 12 6 2010 0 654 525727 4819508 62 40
12:00:37 2/24/2011 2 24 2011 12 650 525025 4819505 64 40
10:01:18 2/27/2011 2 27 2011 10 642 526291 4819510 61 40
10:00:54 4/9/2009 4 9 2009 10 638 523669 4819500 169 40
16:01:24 12/20/2009 12 20 2009 16 644 523844 4819501 169 40
22:00:54 12/13/2012 12 13 2012 22 675 526077 4819509 61 40
10:01:25 4/20/2013 4 20 2013 10 677 524359 4819503 121 39
16:00:56 3/26/2010 3 26 2010 16 638 525409 4819507 63 40
18:01:16 3/7/2010 3 7 2010 18 647 526493 4819511 59 40
8:00:53 3/2/2013 3 2 2013 8 665 525673 4819508 62 40
14:00:42 1/17/2013 1 17 2013 14 679 521966 4819495 170 40
10:00:43 1/7/2011 1 7 2011 10 642 523778 4819501 169 40
14:00:53 12/6/2010 12 6 2010 14 654 522961 4819498 167 40
18:01:10 12/13/2012 12 13 2012 18 677 523664 4819501 169 40
10:00:44 4/12/2009 4 12 2009 10 640 523586 4819501 168 40
14:00:44 1/3/2010 1 3 2010 14 639 523566 4819501 168 40
8:00:53 1/3/2011 1 3 2011 8 638 522746 4819498 166 40
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6:00:47 3/10/2010 3 10 2010 6 638 526283 4819511 61 40
2:00:41 3/10/2010 3 10 2010 2 643 526118 4819510 61 40
16:00:57 1/8/2014 1 8 2014 16 908 523228 4819500 168 40
14:00:40 4/1/2008 4 1 2008 14 636 522855 4819498 167 40
2:00:50 4/10/2008 4 10 2008 2 636 522087 4819496 165 40
22:00:52 3/12/2014 3 12 2014 22 918 525553 4819508 63 40
0:00:53 1/19/2013 1 19 2013 0 665 522971 4819499 167 40
4:00:56 4/3/2012 4 3 2012 4 672 524959 4819506 64 40
16:00:23 4/20/2010 4 20 2010 16 654 522618 4819498 166 40
18:00:54 12/6/2010 12 6 2010 18 642 526113 4819511 61 40
18:00:21 12/26/2010 12 26 2010 18 801 521983 4819496 170 40
12:00:56 3/31/2009 3 31 2009 12 645 523868 4819502 169 40
4:00:50 12/20/2013 12 20 2013 4 907 523004 4819499 167 40
14:00:43 2/21/2013 2 21 2013 14 666 525448 4819508 63 40
0:00:54 1/3/2011 1 3 2011 0 639 522109 4819496 165 40
18:00:56 4/2/2008 4 2 2008 18 633 522224 4819497 165 40
22:00:54 12/6/2010 12 6 2010 22 642 526111 4819511 61 40
14:00:26 1/14/2012 1 14 2012 14 658 525219 4819508 63 40
0:00:53 4/23/2011 4 23 2011 0 669 524546 4819505 65 40
16:01:41 12/13/2010 12 13 2010 16 642 522963 4819500 167 40
18:00:31 4/5/2009 4 5 2009 18 646 524688 4819506 65 40
12:00:49 3/30/2008 3 30 2008 12 633 523593 4819502 168 40
4:00:50 4/10/2008 4 10 2008 4 631 522091 4819497 165 40
2:00:50 5/1/2010 5 1 2010 2 650 526044 4819511 61 40
14:00:23 2/19/2013 2 19 2013 14 679 525289 4819508 63 40
8:00:42 12/18/2008 12 18 2008 8 632 523549 4819502 168 40
14:00:44 12/24/2010 12 24 2010 14 801 523230 4819501 168 40
0:00:41 12/2/2011 12 2 2011 0 658 526042 4819511 61 40
2:00:41 12/12/2013 12 12 2013 2 671 523566 4819502 168 40
6:00:55 11/30/2011 11 30 2011 6 801 523666 4819502 169 40
0:00:53 4/10/2008 4 10 2008 0 631 522092 4819497 165 40
6:00:50 3/13/2014 3 13 2014 6 918 525545 4819510 63 40
10:00:50 1/24/2012 1 24 2012 10 663 522825 4819500 167 40
22:00:31 12/10/2008 12 10 2008 22 634 526392 4819513 61 40
16:00:42 2/8/2013 2 8 2013 16 679 522902 4819500 167 40
8:00:53 4/8/2010 4 8 2010 8 647 524575 4819506 65 40
4:00:53 12/4/2011 12 4 2011 4 658 525682 4819510 62 40
22:00:36 3/19/2009 3 19 2009 22 648 522842 4819500 167 40
6:00:47 1/3/2011 1 3 2011 6 639 522114 4819498 165 40
12:00:56 2/19/2013 2 19 2013 12 679 525289 4819509 63 40
16:00:41 3/6/2013 3 6 2013 16 658 522956 4819501 167 40
2:00:29 1/3/2011 1 3 2011 2 639 522111 4819498 165 40
4:00:50 3/27/2010 3 27 2010 4 644 525705 4819511 62 40
2:00:47 11/21/2013 11 21 2013 2 914 525576 4819510 63 40
16:00:42 1/4/2010 1 4 2010 16 641 523304 4819502 168 40
18:00:44 2/3/2010 2 3 2010 18 638 522835 4819500 167 40
10:00:54 12/6/2010 12 6 2010 10 654 522960 4819501 167 40
10:00:48 4/5/2014 4 5 2014 10 913 523870 4819504 169 40
16:01:29 3/9/2010 3 9 2010 16 643 526259 4819513 61 40
0:00:44 1/18/2014 1 18 2014 0 917 523014 4819501 167 40
22:00:49 1/18/2013 1 18 2013 22 665 522973 4819502 167 40
10:00:34 12/2/2010 12 2 2010 10 653 522685 4819501 166 40
20:00:42 3/31/2012 3 31 2012 20 663 521375 4819496 171 40
18:00:51 3/20/2014 3 20 2014 18 918 524186 4819506 121 39
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18:00:47 3/25/2013 3 25 2013 18 679 523822 4819505 169 40
14:00:29 1/30/2013 1 30 2013 14 663 522109 4819499 165 40
14:00:48 4/13/2009 4 13 2009 14 641 523686 4819504 169 40
10:00:15 4/18/2011 4 18 2011 10 666 525007 4819509 64 40
20:00:54 3/24/2014 3 24 2014 20 908 524880 4819509 64 40
22:00:38 12/17/2013 12 17 2013 22 911 525828 4819512 62 40
6:00:26 12/24/2008 12 24 2008 6 635 525832 4819512 62 40
2:00:55 1/21/2010 1 21 2010 2 642 525892 4819513 62 40
6:00:39 4/16/2014 4 16 2014 6 909 524745 4819508 65 40
20:00:44 3/21/2014 3 21 2014 20 918 525510 4819511 63 40
20:00:43 4/8/2014 4 8 2014 20 913 525413 4819511 63 40
8:00:42 3/29/2008 3 29 2008 8 633 524068 4819506 121 39
14:00:54 12/22/2012 12 22 2012 14 679 523229 4819504 168 40
6:00:26 12/25/2008 12 25 2008 6 633 525702 4819513 62 40
10:00:50 1/14/2014 1 14 2014 10 679 522160 4819500 165 40
2:00:21 4/10/2008 4 10 2008 2 631 522089 4819500 165 40
14:00:53 2/29/2012 2 29 2012 14 663 525833 4819513 62 40
6:00:56 3/28/2009 3 28 2009 6 644 522224 4819501 165 40
0:00:47 3/20/2009 3 20 2009 0 648 522837 4819503 167 40
8:00:47 3/17/2009 3 17 2009 8 645 523923 4819506 169 40
12:00:44 4/5/2013 4 5 2013 12 663 524388 4819508 121 39
6:00:47 12/20/2013 12 20 2013 6 907 522974 4819503 167 40
18:01:14 3/23/2013 3 23 2013 18 679 521370 4819498 171 40
12:01:23 1/14/2011 1 14 2011 12 801 523506 4819505 168 40
6:00:48 4/3/2012 4 3 2012 6 672 524957 4819510 64 40
10:00:53 3/13/2010 3 13 2010 10 651 526182 4819515 61 40
2:00:56 1/19/2011 1 19 2011 2 638 523594 4819506 168 40
2:00:48 11/26/2010 11 26 2010 2 643 525045 4819511 64 40
10:00:48 1/30/2010 1 30 2010 10 633 522847 4819503 167 40
6:00:41 3/27/2010 3 27 2010 6 644 525707 4819513 62 40
18:00:12 3/25/2013 3 25 2013 18 663 523851 4819507 169 40
10:00:42 12/31/2008 12 31 2008 10 633 523597 4819506 168 40
16:00:17 3/31/2013 3 31 2013 16 663 526113 4819515 61 40
2:00:47 12/23/2009 12 23 2009 2 640 525247 4819512 63 40
8:01:10 3/26/2013 3 26 2013 8 671 524732 4819510 65 40
12:00:35 1/30/2010 1 30 2010 12 633 522852 4819503 167 40
22:00:54 3/9/2013 3 9 2013 22 679 522030 4819501 165 40
10:00:54 1/24/2014 1 24 2014 10 907 523565 4819506 168 40
16:00:51 3/2/2012 3 2 2012 16 665 524962 4819511 64 40
4:00:36 12/6/2010 12 6 2010 4 654 525789 4819514 62 40
12:00:42 2/27/2011 2 27 2011 12 646 526343 4819516 61 40
4:01:41 1/3/2011 1 3 2011 4 639 522112 4819501 165 40
20:00:48 1/18/2013 1 18 2013 20 665 522968 4819504 167 40
6:00:48 1/19/2013 1 19 2013 6 665 522974 4819504 167 40
14:00:32 1/14/2011 1 14 2011 14 642 523472 4819506 168 40
2:00:36 12/27/2013 12 27 2013 2 908 522857 4819504 167 40
18:00:44 5/9/2011 5 9 2011 18 666 525357 4819513 63 40
18:00:53 4/3/2008 4 3 2008 18 637 522145 4819502 165 40
22:00:33 4/9/2008 4 9 2008 22 633 522065 4819501 165 40
8:00:53 1/15/2010 1 15 2010 8 640 525765 4819515 62 40
20:00:53 3/24/2014 3 24 2014 20 916 524641 4819510 65 40
6:00:53 4/8/2009 4 8 2009 6 642 525760 4819515 62 40
10:01:44 1/21/2014 1 21 2014 10 907 523565 4819507 168 40
0:00:10 12/30/2012 12 30 2012 0 679 522288 4819502 165 40
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18:00:29 3/28/2014 3 28 2014 18 909 525920 4819516 62 40
12:00:55 1/3/2013 1 3 2013 12 665 523195 4819506 167 40
16:00:47 3/6/2013 3 6 2013 16 679 522568 4819504 166 40
14:00:48 1/2/2011 1 2 2011 14 639 522764 4819504 166 40
14:00:48 2/4/2014 2 4 2014 14 908 523312 4819506 168 40
22:00:42 4/3/2012 4 3 2012 22 666 525796 4819515 62 40
12:00:20 4/20/2010 4 20 2010 12 639 523224 4819506 168 40
10:00:26 2/3/2011 2 3 2011 10 654 523525 4819507 168 40
14:00:42 1/20/2010 1 20 2010 14 644 525705 4819515 62 40
4:00:56 4/16/2014 4 16 2014 4 909 524746 4819512 65 40
12:00:41 1/9/2010 1 9 2010 12 641 521414 4819500 171 40
8:01:11 1/19/2013 1 19 2013 8 665 522979 4819505 167 40
12:00:55 12/27/2013 12 27 2013 12 911 522711 4819505 166 40
12:00:53 3/4/2010 3 4 2010 12 647 525930 4819516 62 40
6:00:15 12/22/2008 12 22 2008 6 635 525617 4819515 62 40
2:00:25 4/9/2008 4 9 2008 2 635 521555 4819501 171 40
14:01:11 2/16/2013 2 16 2013 14 666 523541 4819508 168 40
12:00:53 4/3/2010 4 3 2010 12 644 526495 4819519 59 40
10:00:55 2/18/2012 2 18 2012 10 665 525799 4819516 62 40
18:00:53 12/22/2009 12 22 2009 18 638 522516 4819505 166 40
0:00:47 4/4/2012 4 4 2012 0 666 525794 4819517 62 40
6:01:12 3/5/2014 3 5 2014 6 918 523625 4819509 169 40
18:00:46 3/28/2012 3 28 2012 18 675 524332 4819511 121 39
6:00:41 12/19/2012 12 19 2012 6 671 522828 4819506 167 40
16:00:54 1/27/2012 1 27 2012 16 663 522093 4819504 165 40
8:00:55 3/1/2014 3 1 2014 8 918 525235 4819515 63 40
2:00:52 12/6/2010 12 6 2010 2 654 525774 4819517 62 40
20:00:54 1/2/2014 1 2 2014 20 679 521758 4819503 170 40
12:00:44 11/26/2010 11 26 2010 12 643 523527 4819509 168 40
12:00:24 2/28/2010 2 28 2010 12 647 525473 4819516 63 40
18:00:41 3/31/2012 3 31 2012 18 658 522233 4819504 165 40
4:00:47 12/21/2012 12 21 2012 4 675 524638 4819513 65 40
10:00:48 4/2/2012 4 2 2012 10 663 525596 4819516 63 40
18:00:26 4/27/2010 4 27 2010 18 646 523712 4819510 169 40
10:00:55 2/18/2012 2 18 2012 10 663 525769 4819517 62 40
12:00:53 2/24/2011 2 24 2011 12 642 525053 4819514 64 40
12:01:19 1/24/2012 1 24 2012 12 663 522822 4819507 167 40
12:00:42 1/20/2010 1 20 2010 12 644 525693 4819517 62 40
0:00:54 12/13/2012 12 13 2012 0 675 525342 4819516 63 40
2:00:41 1/2/2013 1 2 2013 2 665 522983 4819507 167 40
2:00:45 1/3/2013 1 3 2013 2 665 522983 4819507 167 40
6:01:00 1/3/2013 1 3 2013 6 665 522983 4819507 167 40
16:00:47 1/8/2014 1 8 2014 16 917 522854 4819507 167 40
0:00:48 12/11/2012 12 11 2012 0 670 525694 4819517 62 40
4:01:12 1/3/2013 1 3 2013 4 665 523012 4819508 167 40
12:00:53 3/8/2010 3 8 2010 12 644 526207 4819519 61 40
12:00:38 1/21/2014 1 21 2014 12 907 523558 4819509 168 40
2:00:48 4/4/2012 4 4 2012 2 678 525397 4819516 63 40
18:00:44 1/29/2010 1 29 2010 18 640 522968 4819508 167 40
22:00:48 11/29/2010 11 29 2010 22 657 521663 4819503 170 40
12:00:54 1/7/2011 1 7 2011 12 801 523548 4819510 168 40
10:00:40 12/24/2010 12 24 2010 10 801 523287 4819509 168 40
6:00:56 12/6/2010 12 6 2010 6 654 525743 4819518 62 40
4:00:42 1/24/2012 1 24 2012 4 663 522958 4819508 167 40
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22:00:55 3/19/2010 3 19 2010 22 644 525246 4819516 63 40
8:00:24 3/13/2009 3 13 2009 8 637 526276 4819520 61 40
2:00:44 12/25/2008 12 25 2008 2 637 525694 4819518 62 40
18:00:47 11/29/2010 11 29 2010 18 657 521662 4819504 170 40
14:00:23 3/2/2010 3 2 2010 14 638 523459 4819510 168 40
4:00:45 1/19/2011 1 19 2011 4 638 523592 4819510 168 40
12:00:41 12/24/2010 12 24 2010 12 801 523293 4819509 168 40
6:00:50 12/21/2012 12 21 2012 6 675 524647 4819514 65 40
0:01:11 12/12/2012 12 12 2012 0 675 525686 4819518 62 40
18:00:40 4/9/2013 4 9 2013 18 679 523573 4819510 168 40
16:00:52 3/20/2011 3 20 2011 16 801 522050 4819505 165 40
8:00:42 12/22/2009 12 22 2009 8 643 523755 4819511 169 40
18:00:48 4/5/2010 4 5 2010 18 647 521240 4819503 171 40
6:00:54 1/23/2013 1 23 2013 6 677 521303 4819503 171 40
8:00:47 3/23/2009 3 23 2009 8 639 523815 4819512 169 40
16:00:48 2/26/2013 2 26 2013 16 677 522041 4819506 165 40
18:00:25 1/4/2010 1 4 2010 18 633 523072 4819509 167 40
4:01:44 1/19/2013 1 19 2013 4 665 522974 4819509 167 40
18:00:46 4/13/2012 4 13 2012 18 673 524025 4819513 121 39
12:00:50 4/5/2011 4 5 2011 12 660 525367 4819518 63 40
12:00:54 1/23/2014 1 23 2014 12 917 523403 4819511 168 40
12:00:42 3/24/2009 3 24 2009 12 648 523805 4819512 169 40
6:00:47 12/7/2010 12 7 2010 6 639 525888 4819520 62 40
8:00:50 12/22/2008 12 22 2008 8 635 525624 4819519 62 40
2:00:47 12/18/2008 12 18 2008 2 637 525390 4819518 63 40
2:00:48 3/16/2010 3 16 2010 2 746 526383 4819522 61 40
14:00:43 4/10/2008 4 10 2008 14 636 524142 4819513 121 39
2:00:47 3/23/2013 3 23 2013 2 671 526010 4819520 62 40
18:00:53 3/10/2010 3 10 2010 18 640 526338 4819522 61 40
18:00:55 3/25/2010 3 25 2010 18 639 525475 4819518 63 40
14:00:56 12/20/2009 12 20 2009 14 640 523560 4819511 168 40
0:00:47 4/9/2008 4 9 2008 0 635 521571 4819505 171 40
16:00:35 12/22/2012 12 22 2012 16 663 522984 4819509 167 40
10:01:31 2/24/2011 2 24 2011 10 638 524875 4819516 64 40
18:00:57 3/18/2011 3 18 2011 18 654 522320 4819507 165 40
0:00:28 3/10/2013 3 10 2013 0 679 522032 4819506 165 40
12:00:54 2/26/2011 2 26 2011 12 646 526042 4819521 61 40
4:00:53 12/15/2012 12 15 2012 4 666 526519 4819523 59 40
10:01:11 5/8/2011 5 8 2011 10 654 525695 4819520 62 40
16:00:48 3/10/2010 3 10 2010 16 647 526485 4819523 59 40
0:00:53 1/21/2010 1 21 2010 0 642 525885 4819520 62 40
16:01:24 3/1/2010 3 1 2010 16 641 522028 4819507 165 40
2:00:42 1/19/2013 1 19 2013 2 665 522955 4819510 167 40
12:00:56 12/31/2008 12 31 2008 12 633 523599 4819512 168 40
4:00:41 4/9/2008 4 9 2008 4 635 521557 4819505 171 40
14:00:41 1/27/2012 1 27 2012 14 663 522108 4819507 165 40
16:00:48 12/30/2013 12 30 2013 16 908 524216 4819514 121 39
6:00:36 4/9/2008 4 9 2008 6 635 521554 4819505 171 40
8:00:54 1/15/2010 1 15 2010 8 644 525801 4819520 62 40
12:00:47 12/28/2013 12 28 2013 12 907 522973 4819510 167 40
12:00:45 1/15/2014 1 15 2014 12 909 523536 4819512 168 40
14:00:48 1/24/2014 1 24 2014 14 679 523276 4819511 168 40
18:00:47 3/25/2010 3 25 2010 18 652 525171 4819518 64 40
8:01:06 1/3/2013 1 3 2013 8 665 522976 4819511 167 40
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18:00:41 4/9/2014 4 9 2014 18 908 527088 4819526 57 40
16:00:36 1/28/2010 1 28 2010 16 643 523570 4819513 168 40
8:00:22 12/25/2008 12 25 2008 8 637 525706 4819521 62 40
0:00:42 3/22/2009 3 22 2009 0 647 524516 4819516 65 40
18:00:10 4/30/2010 4 30 2010 18 639 525265 4819519 63 40
4:00:47 12/13/2013 12 13 2013 4 908 525517 4819520 63 40
18:00:53 3/21/2009 3 21 2009 18 639 522622 4819510 166 40
6:00:55 1/24/2012 1 24 2012 6 663 522958 4819511 167 40
4:00:44 1/23/2013 1 23 2013 4 677 521304 4819506 171 40
12:00:17 3/26/2010 3 26 2010 12 655 525695 4819521 62 40
2:00:31 12/6/2010 12 6 2010 2 639 526603 4819525 59 40
0:00:53 1/3/2013 1 3 2013 0 665 522996 4819511 167 40
10:00:44 4/20/2008 4 20 2008 10 632 524803 4819518 65 40
12:01:14 1/13/2011 1 13 2011 12 801 524105 4819515 121 39
0:00:51 4/30/2011 4 30 2011 0 667 525885 4819522 62 40
18:00:44 4/9/2010 4 9 2010 18 639 526063 4819523 61 40
16:00:28 1/18/2010 1 18 2010 16 642 526012 4819522 61 40
20:00:36 1/2/2013 1 2 2013 20 665 522980 4819511 167 40
10:02:37 3/12/2010 3 12 2010 10 801 526534 4819525 59 40
10:00:33 12/26/2013 12 26 2013 10 917 522370 4819510 165 40
12:00:54 3/2/2014 3 2 2014 12 918 524447 4819517 65 40
18:00:41 3/20/2009 3 20 2009 18 637 523847 4819515 169 40
16:00:24 12/20/2009 12 20 2009 16 640 523949 4819515 169 40
18:00:22 4/2/2008 4 2 2008 18 632 522072 4819509 165 40
8:00:23 3/31/2008 3 31 2008 8 635 523935 4819515 169 40
8:00:42 3/23/2014 3 23 2014 8 909 522426 4819510 166 40
0:00:44 4/10/2008 4 10 2008 0 633 522127 4819509 165 40
12:00:54 2/16/2011 2 16 2011 12 801 525846 4819523 62 40
22:00:57 1/17/2010 1 17 2010 22 639 525818 4819523 62 40
12:01:18 3/12/2009 3 12 2009 12 643 526096 4819524 61 40
14:00:27 3/1/2010 3 1 2010 14 641 522035 4819509 165 40
16:00:49 12/27/2013 12 27 2013 16 911 522605 4819511 166 40
16:00:25 2/3/2010 2 3 2010 16 638 522821 4819512 167 40
16:00:41 4/10/2008 4 10 2008 16 631 523001 4819513 167 40
2:00:53 1/18/2014 1 18 2014 2 917 523016 4819513 167 40
8:00:45 11/27/2010 11 27 2010 8 643 523414 4819514 168 40
12:00:25 1/8/2014 1 8 2014 12 917 522866 4819512 167 40
12:01:01 3/3/2014 3 3 2014 12 907 524577 4819518 65 40
14:00:43 1/19/2011 1 19 2011 14 639 523952 4819516 169 40
12:00:56 4/3/2009 4 3 2009 12 642 523506 4819515 168 40
12:00:25 2/22/2012 2 22 2012 12 663 524979 4819520 64 40
6:01:11 3/11/2010 3 11 2010 6 644 525993 4819524 62 40
6:00:47 3/27/2010 3 27 2010 6 654 525841 4819524 62 40
8:00:41 3/30/2011 3 30 2011 8 659 525920 4819524 62 40
22:00:52 4/6/2010 4 6 2010 22 644 524625 4819519 65 40
14:00:47    2/19/2013       2       19      2013    14      666     525371  4819522 63      40
14:00:48        2/28/2013       2       28      2013    14      663     526204  4819525 61      40
10:00:41        4/8/2010        4       8       2010    10      641     524126 4819517 121 39
0:01:07 3/1/2010 3 1 2010 0 644 524871 4819520 64 40
8:00:42 1/24/2012 1 24 2012 8 663 522954 4819513 167 40
18:00:27 3/20/2011 3 20 2011 18 666 522589 4819512 166 40
8:00:54 4/26/2013 4 26 2013 8 679 521773 4819509 170 40
14:00:23 4/27/2014 4 27 2014 14 909 523545 4819516 168 40
6:00:55 3/2/2013 3 2 2013 6 665 525674 4819523 62 40
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10:01:07 2/26/2011 2 26 2011 10 646 526030 4819525 61 40
14:01:54 1/8/2014 1 8 2014 14 917 522853 4819513 167 40
18:00:42 4/26/2011 4 26 2011 18 668 526418 4819526 59 40
4:00:54 3/27/2010 3 27 2010 4 654 525838 4819524 62 40
18:00:48 3/15/2010 3 15 2010 18 642 526190 4819526 61 40
22:00:40 3/18/2010 3 18 2010 22 652 525408 4819523 63 40
14:00:48 4/20/2010 4 20 2010 14 639 523216 4819515 168 40
12:00:41 3/22/2011 3 22 2011 12 660 523536 4819516 168 40
14:00:43 3/17/2009 3 17 2009 14 637 523653 4819517 169 40
10:00:24 12/1/2010 12 1 2010 10 653 522288 4819512 165 40
8:00:47 3/26/2009 3 26 2009 8 645 523472 4819516 168 40
12:00:23 12/13/2012 12 13 2012 12 680 522122 4819512 165 40
10:00:11 3/19/2008 3 19 2008 10 632 524007 4819518 169 40
10:00:56 4/8/2010 4 8 2010 10 639 524488 4819520 65 40
18:01:07 4/16/2011 4 16 2011 18 666 526602 4819528 59 40
14:00:53 3/21/2011 3 21 2011 14 655 524190 4819519 121 39
2:00:53 3/18/2011 3 18 2011 2 663 522037 4819511 165 40
10:00:53 5/2/2010 5 2 2010 10 640 521732 4819510 170 40
18:01:00 3/4/2014 3 4 2014 18 679 522032 4819511 165 40
8:00:53 1/3/2011 1 3 2011 8 639 522111 4819512 165 40
18:00:24 1/16/2009 1 16 2009 18 633 522849 4819514 167 40
16:00:56 3/10/2010 3 10 2010 16 643 526006 4819526 62 40
10:00:44 3/8/2010 3 8 2010 10 639 526215 4819527 61 40
22:00:54 1/29/2010 1 29 2010 22 640 522968 4819515 167 40
14:00:54 1/23/2013 1 23 2013 14 679 522977 4819515 167 40
16:00:54 1/17/2013 1 17 2013 16 679 521954 4819512 170 40
12:01:11 2/26/2012 2 26 2012 12 665 524682 4819521 65 40
18:00:56 2/8/2010 2 8 2010 18 638 522090 4819512 165 40
10:00:47 4/11/2009 4 11 2009 10 640 523608 4819517 168 40
14:00:44 4/5/2013 4 5 2013 14 663 524394 4819520 121 39
8:00:54 3/25/2010 3 25 2010 8 801 522850 4819515 167 40
18:00:34 1/29/2010 1 29 2010 18 640 522978 4819515 167 40
4:00:16 12/25/2008 12 25 2008 4 633 525669 4819525 62 40
4:00:47 12/26/2009 12 26 2009 4 644 526244 4819528 61 40
0:00:53 3/25/2011 3 25 2011 0 663 522977 4819516 167 40
10:00:38 12/6/2010 12 6 2010 10 650 521463 4819511 171 40
22:00:53 12/25/2009 12 25 2009 22 644 526205 4819528 61 40
8:00:53 3/15/2014 3 15 2014 8 908 525466 4819525 63 40
4:00:20 12/25/2008 12 25 2008 4 637 525706 4819526 62 40
10:01:23 2/28/2014 2 28 2014 10 908 524385 4819521 121 39
14:00:43 2/22/2012 2 22 2012 14 663 524977 4819523 64 40
0:00:45 1/16/2010 1 16 2010 0 643 526064 4819527 61 40
14:00:54 2/25/2014 2 25 2014 14 918 525336 4819525 63 40
8:00:24 3/8/2009 3 8 2009 8 637 525626 4819526 62 40
2:00:34 12/26/2009 12 26 2009 2 644 526243 4819528 61 40
14:00:25 3/22/2011 3 22 2011 14 660 523538 4819518 168 40
12:00:56 3/21/2013 3 21 2013 12 671 526115 4819528 61 40
12:00:56 1/1/2011 1 1 2011 12 638 523219 4819517 168 40
8:00:47 3/10/2010 3 10 2010 8 638 526289 4819528 61 40
20:00:41 1/11/2012 1 11 2012 20 658 525023 4819524 64 40
18:00:49 1/13/2012 1 13 2012 18 663 525657 4819526 62 40
4:00:53 1/2/2013 1 2 2013 4 665 522968 4819516 167 40
0:00:54 1/7/2014 1 7 2014 0 911 525332 4819525 63 40
6:00:47 3/24/2009 3 24 2009 6 635 524608 4819522 65 40
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10:00:48 3/5/2011 3 5 2011 10 801 526284 4819529 61 40
14:00:54 3/21/2011 3 21 2011 14 668 524903 4819524 64 40
0:00:54 1/2/2013 1 2 2013 0 665 522970 4819517 167 40
10:00:47 1/15/2014 1 15 2014 10 909 523535 4819519 168 40
18:00:54 4/23/2010 4 23 2010 18 652 523925 4819520 169 40
12:02:05 3/24/2009 3 24 2009 12 644 523830 4819520 169 40
10:01:01 1/13/2011 1 13 2011 10 647 524005 4819521 169 40
14:00:23 4/4/2008 4 4 2008 14 634 522844 4819517 167 40
10:00:54 1/2/2011 1 2 2011 10 639 523282 4819518 168 40
18:00:41 3/21/2009 3 21 2009 18 643 522578 4819516 166 40
2:00:39 12/17/2012 12 17 2012 2 675 525248 4819525 63 40
12:01:21 12/13/2012 12 13 2012 12 677 522113 4819514 165 40
6:00:48 12/19/2012 12 19 2012 6 665 523559 4819519 168 40
2:00:35 12/4/2010 12 4 2010 2 642 525679 4819527 62 40
12:00:54 3/24/2009 3 24 2009 12 639 523935 4819521 169 40
18:00:33 11/29/2010 11 29 2010 18 638 521891 4819514 170 40
22:00:23 4/16/2013 4 16 2013 22 658 525301 4819526 63 40
10:00:54 4/26/2013 4 26 2013 10 679 521863 4819514 170 40
10:00:56 1/8/2014 1 8 2014 10 917 522855 4819517 167 40
14:00:31 4/9/2009 4 9 2009 14 645 524110 4819522 121 39
6:00:54 4/8/2009 4 8 2009 6 638 524605 4819524 65 40
2:00:53 12/25/2008 12 25 2008 2 633 525703 4819528 62 40
12:00:26 4/10/2009 4 10 2009 12 633 523850 4819521 169 40
8:00:54 1/4/2014 1 4 2014 8 917 522082 4819515 165 40
12:00:48 2/28/2010 2 28 2010 12 639 525545 4819527 63 40
4:00:56 10/30/2009 10 30 2009 4 646 523093 4819518 167 40
6:00:53 3/11/2010 3 11 2010 6 647 525937 4819529 62 40
10:01:16 5/5/2011 5 5 2011 10 667 521727 4819514 170 40
8:00:42 4/4/2011 4 4 2011 8 665 524350 4819523 121 39
4:00:26 3/18/2010 3 18 2010 4 746 524933 4819525 64 40
18:00:54 3/14/2010 3 14 2010 18 647 524370 4819523 121 39
6:00:49 12/25/2008 12 25 2008 6 637 525711 4819528 62 40
16:00:52 3/1/2013 3 1 2013 16 665 525127 4819526 64 40
10:00:53 1/22/2013 1 22 2013 10 679 522497 4819517 166 40
8:00:53 2/19/2013 2 19 2013 8 679 523463 4819520 168 40
2:00:33 4/5/2012 4 5 2012 2 675 525263 4819527 63 40
14:00:42 4/17/2009 4 17 2009 14 644 524354 4819524 121 39
10:02:40 3/15/2010 3 15 2010 10 652 526160 4819530 61 40
0:00:53 12/19/2012 12 19 2012 0 671 523568 4819521 168 40
14:00:50 3/6/2014 3 6 2014 14 917 522869 4819519 167 40
12:00:39 3/12/2009 3 12 2009 12 644 526062 4819530 61 40
6:00:26 4/10/2012 4 10 2012 6 666 525024 4819527 64 40
12:00:47 1/27/2012 1 27 2012 12 665 522336 4819517 165 40
10:00:45 3/4/2014 3 4 2014 10 909 524566 4819525 65 40
10:01:23 1/3/2013 1 3 2013 10 665 523221 4819520 168 40
18:00:53 4/22/2011 4 22 2011 18 667 524445 4819525 65 40
18:00:56 3/23/2010 3 23 2010 18 801 521670 4819515 170 40
8:00:41 1/16/2009 1 16 2009 8 635 522077 4819517 165 40
20:00:51 12/17/2013 12 17 2013 20 911 526181 4819532 61 40
14:00:37 1/4/2010 1 4 2010 14 639 523572 4819522 168 40
4:00:53 12/8/2010 12 8 2010 4 639 525977 4819531 62 40
10:00:53 2/3/2011 2 3 2011 10 638 523728 4819522 169 40
20:01:48 12/14/2013 12 14 2013 20 916 526673 4819534 59 40
14:00:44 1/15/2014 1 15 2014 14 909 523253 4819521 168 40
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18:00:53 1/20/2010 1 20 2010 18 642 525867 4819530 62 40
16:00:38 3/22/2011 3 22 2011 16 650 523477 4819522 168 40
4:00:43 12/6/2010 12 6 2010 4 639 526598 4819533 59 40
18:00:49 4/19/2011 4 19 2011 18 668 525932 4819531 62 40
4:00:52 2/19/2013 2 19 2013 4 679 523465 4819522 168 40
8:00:59 4/18/2014 4 18 2014 8 908 523531 4819522 168 40
22:00:46 3/22/2012 3 22 2012 22 671 521706 4819516 170 40
10:00:56 2/11/2011 2 11 2011 10 642 524656 4819526 65 40
18:00:24 4/4/2014 4 4 2014 18 908 524849 4819527 64 40
10:00:53 1/15/2010 1 15 2010 10 642 526410 4819533 61 40
10:00:44 3/11/2009 3 11 2009 10 637 526486 4819533 59 40
4:00:49 4/16/2014 4 16 2014 4 907 524888 4819528 64 40
4:00:33 4/10/2012 4 10 2012 4 666 525021 4819528 64 40
12:00:26 4/20/2008 4 20 2008 12 632 524807 4819527 64 40
12:00:31 4/20/2011 4 20 2011 12 664 522568 4819520 166 40
6:00:54 1/3/2010 1 3 2010 6 638 525707 4819531 62 40
18:00:35 1/17/2013 1 17 2013 18 671 523244 4819522 168 40
18:00:48 12/25/2009 12 25 2009 18 644 524765 4819528 65 40
2:00:25 5/15/2011 5 15 2011 2 664 524511 4819527 65 40
14:00:48 3/19/2009 3 19 2009 14 633 523344 4819523 168 40
0:00:54 1/30/2010 1 30 2010 0 640 522964 4819521 167 40
12:00:41 3/19/2008 3 19 2008 12 636 523355 4819523 168 40
8:00:47 3/25/2011 3 25 2011 8 655 522855 4819521 167 40
6:00:42 3/23/2008 3 23 2008 6 637 523621 4819524 169 40
6:00:53 1/2/2013 1 2 2013 6 665 522977 4819522 167 40
12:00:53 2/29/2012 2 29 2012 12 665 525888 4819532 62 40
16:00:47 4/2/2008 4 2 2008 16 633 522231 4819519 165 40
14:00:56 4/22/2008 4 22 2008 14 633 524051 4819525 121 39
6:00:34 4/16/2014 4 16 2014 6 907 524886 4819529 64 40
8:00:52 3/25/2011 3 25 2011 8 662 522914 4819522 167 40
12:00:53 3/24/2009 3 24 2009 12 647 523578 4819524 168 40
18:00:50 11/29/2010 11 29 2010 18 654 522225 4819520 165 40
18:00:54 1/28/2010 1 28 2010 18 633 523273 4819523 168 40
2:00:44 12/26/2013 12 26 2013 2 911 523523 4819524 168 40
12:00:54 3/11/2009 3 11 2009 12 637 526477 4819535 59 40
0:00:48 3/16/2014 3 16 2014 0 918 524844 4819529 64 40
6:00:12 1/16/2009 1 16 2009 6 635 522064 4819520 165 40
4:00:18 12/24/2008 12 24 2008 4 635 525767 4819533 62 40
10:00:23 4/15/2008 4 15 2008 10 636 521843 4819519 170 40
0:00:57 12/26/2009 12 26 2009 0 644 526204 4819535 61 40
16:00:44 4/11/2009 4 11 2009 16 641 521756 4819519 170 40
16:00:54 3/23/2009 3 23 2009 16 643 522677 4819522 166 40
14:00:24 2/28/2010 2 28 2010 14 639 525545 4819532 63 40
16:00:54 4/5/2008 4 5 2008 16 635 523285 4819524 168 40
18:00:40 1/17/2013 1 17 2013 18 663 523214 4819524 168 40
22:00:55 3/15/2014 3 15 2014 22 918 524840 4819530 64 40
8:00:54 3/11/2010 3 11 2010 8 640 525356 4819532 63 40
18:00:44 1/23/2009 1 23 2009 18 632 521495 4819518 171 40
10:01:24 2/11/2011 2 11 2011 10 646 524476 4819529 65 40
4:00:54 1/8/2014 1 8 2014 4 907 521642 4819519 170 40
18:00:54 1/2/2011 1 2 2011 18 639 522176 4819521 165 40
12:00:51 1/9/2011 1 9 2011 12 647 523643 4819526 169 40
18:00:27 12/7/2010 12 7 2010 18 650 523581 4819526 168 40
12:00:52 2/28/2013 2 28 2013 12 663 526204 4819535 61 40
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8:00:54 3/25/2011 3 25 2011 8 663 522895 4819524 167 40
18:00:47 1/14/2013 1 14 2013 18 679 521904 4819520 170 40
0:00:55 1/2/2011 1 2 2011 0 638 522727 4819523 166 40
10:01:41 1/3/2012 1 3 2012 10 641 524092 4819528 121 39
14:00:49 2/12/2013 2 12 2013 14 680 523420 4819526 168 40
0:00:21 4/13/2008 4 13 2008 0 636 522066 4819521 165 40
0:00:44 4/15/2012 4 15 2012 0 658 524560 4819530 65 40
0:00:54 3/25/2011 3 25 2011 0 668 522993 4819524 167 40
2:00:44 1/7/2014 1 7 2014 2 911 525310 4819533 63 40
8:00:42 11/25/2010 11 25 2010 8 641 523138 4819525 167 40
8:00:51 2/12/2011 2 12 2011 8 646 524218 4819529 121 39
10:01:11 12/21/2010 12 21 2010 10 642 523548 4819527 168 40
8:00:41 1/2/2013 1 2 2013 8 665 523023 4819525 167 40
10:00:56 3/8/2010 3 8 2010 10 647 526396 4819538 61 40
22:00:54 2/28/2010 2 28 2010 22 644 524860 4819532 64 40
4:00:24 3/19/2010 3 19 2010 4 654 524628 4819531 65 40
0:00:48 12/14/2012 12 14 2012 0 677 523257 4819526 168 40
10:00:48 12/8/2010 12 8 2010 10 650 523732 4819528 169 40
16:00:34 1/22/2014 1 22 2014 16 908 523135 4819526 167 40
12:00:53 1/18/2013 1 18 2013 12 671 523455 4819527 168 40
10:00:56 2/28/2012 2 28 2012 10 666 524757 4819532 65 40
16:00:54 2/25/2014 2 25 2014 16 918 525326 4819534 63 40
10:02:17 12/29/2009 12 29 2009 10 644 523685 4819528 169 40
16:00:53 12/18/2010 12 18 2010 16 642 523539 4819528 168 40
18:00:47 12/25/2012 12 25 2012 18 670 522021 4819523 165 40
6:00:54 1/4/2010 1 4 2010 6 644 526051 4819537 61 40
16:01:02 12/15/2010 12 15 2010 16 642 523847 4819529 169 40
22:00:52 11/25/2010 11 25 2010 22 639 526406 4819539 61 40
22:00:53 4/16/2011 4 16 2011 22 661 521178 4819520 172 16
4:00:54 4/2/2008 4 2 2008 4 636 523541 4819528 168 40
14:00:47 4/22/2009 4 22 2009 14 646 523646 4819529 169 40
16:00:47 3/13/2009 3 13 2009 16 638 522143 4819524 165 40
8:00:52 4/11/2011 4 11 2011 8 669 523216 4819527 168 40
10:00:42 1/20/2011 1 20 2011 10 642 523650 4819529 169 40
12:00:49 4/5/2008 4 5 2008 12 634 522983 4819527 167 40
14:00:41 12/23/2009 12 23 2009 14 647 522488 4819525 166 40
10:01:22 5/17/2011 5 17 2011 10 667 522836 4819526 167 40
10:00:49 12/28/2013 12 28 2013 10 907 522966 4819527 167 40
10:00:50 4/18/2014 4 18 2014 10 913 524137 4819531 121 39
6:00:42 4/2/2008 4 2 2008 6 636 523543 4819529 168 40
0:00:59 12/21/2012 12 21 2012 0 670 522693 4819526 166 40
8:00:54 3/2/2010 3 2 2010 8 633 523275 4819528 168 40
14:00:37 3/5/2014 3 5 2014 14 908 523637 4819529 169 40
18:00:41 3/18/2011 3 18 2011 18 801 521789 4819523 170 40
6:00:54 1/30/2013 1 30 2013 6 679 521307 4819522 171 40
20:00:54 4/21/2014 4 21 2014 20 914 523230 4819528 168 40
22:00:47 1/20/2010 1 20 2010 22 642 525867 4819538 62 40
18:00:53 4/7/2011 4 7 2011 18 669 524650 4819533 65 40
16:01:12 4/20/2010 4 20 2010 16 639 523220 4819528 168 40
8:00:56 2/4/2011 2 4 2011 8 655 523969 4819531 169 40
12:00:10 3/12/2009 3 12 2009 12 637 526221 4819539 61 40
2:00:53 12/24/2008 12 24 2008 2 635 525727 4819538 62 40
18:00:48 2/28/2010 2 28 2010 18 646 524974 4819535 64 40
18:00:44 3/30/2013 3 30 2013 18 679 523817 4819531 169 40
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18:00:54 2/26/2013 2 26 2013 18 677 522034 4819525 165 40
2:00:32 4/10/2008 4 10 2008 2 633 522131 4819525 165 40
18:00:50 1/18/2010 1 18 2010 18 643 526394 4819541 61 40
14:00:42 1/3/2011 1 3 2011 14 638 522505 4819526 166 40
8:00:49 12/2/2011 12 2 2011 8 659 523463 4819530 168 40
12:01:11 1/15/2011 1 15 2011 12 647 523429 4819530 168 40
22:00:47 1/28/2010 1 28 2010 22 633 523271 4819529 168 40
2:00:35 1/30/2013 1 30 2013 2 679 521304 4819523 171 40
14:01:04 2/4/2011 2 4 2011 14 654 523086 4819529 167 40
16:00:54 4/11/2009 4 11 2009 16 645 526882 4819543 57 40
8:00:53 1/30/2013 1 30 2013 8 679 521315 4819523 171 40
12:00:47 1/7/2011 1 7 2011 12 642 523539 4819531 168 40
18:00:42 4/8/2012 4 8 2012 18 671 523633 4819531 169 40
14:00:22 12/27/2013 12 27 2013 14 911 522658 4819528 166 40
22:00:41 4/14/2012 4 14 2012 22 666 524657 4819535 65 40
16:00:50 1/24/2014 1 24 2014 16 679 523172 4819530 167 40
22:01:12 12/20/2009 12 20 2009 22 639 525316 4819537 63 40
8:00:43 12/19/2012 12 19 2012 8 665 523531 4819531 168 40
18:00:54 3/23/2009 3 23 2009 18 644 523630 4819531 169 40
8:00:56 2/24/2014 2 24 2014 8 907 524094 4819533 121 39
8:00:53 3/11/2014 3 11 2014 8 918 524465 4819534 65 40
18:00:53 2/28/2010 2 28 2010 18 644 524862 4819536 64 40
10:00:54 3/12/2009 3 12 2009 10 643 526248 4819541 61 40
12:00:54 11/17/2010 11 17 2010 12 642 522984 4819529 167 40
14:01:05 2/24/2013 2 24 2013 14 663 525462 4819538 63 40
22:00:47 1/2/2011 1 2 2011 22 639 522179 4819527 165 40
4:00:25 1/5/2012 1 5 2012 4 665 526294 4819542 61 40
12:00:55 12/26/2013 12 26 2013 12 917 522357 4819527 165 40
6:00:50 3/24/2009 3 24 2009 6 637 525601 4819539 63 40
0:00:18 12/2/2011 12 2 2011 0 801 526403 4819542 61 40
6:00:41 12/18/2008 12 18 2008 6 637 523531 4819531 168 40
10:01:43 1/18/2013 1 18 2013 10 671 523451 4819531 168 40
10:00:54 12/22/2012 12 22 2012 10 675 524328 4819534 121 39
4:00:54 1/30/2013 1 30 2013 4 679 521302 4819524 171 40
4:00:52 3/18/2010 3 18 2010 4 642 524937 4819537 64 40
10:01:53 2/24/2011 2 24 2011 10 646 524869 4819536 64 40
14:00:54 4/28/2011 4 28 2011 14 667 525423 4819539 63 40
16:00:53 12/22/2012 12 22 2012 16 675 524357 4819535 121 39
18:00:21 4/13/2011 4 13 2011 18 658 524960 4819537 64 40
6:00:48 4/5/2010 4 5 2010 6 746 525609 4819540 63 40
22:00:50 3/23/2012 3 23 2012 22 678 524876 4819537 64 40
4:00:54 1/13/2012 1 13 2012 4 665 525847 4819541 62 40
8:00:48 3/11/2010 3 11 2010 8 642 526267 4819542 61 40
12:00:50 4/1/2008 4 1 2008 12 637 522177 4819528 165 40
10:01:24 4/10/2010 4 10 2010 10 639 526886 4819545 57 40
18:00:54 3/18/2012 3 18 2012 18 663 524128 4819535 121 39
12:05:55 11/25/2013 11 25 2013 12 657 522257 4819528 165 40
12:00:53 4/9/2013 4 9 2013 12 679 523742 4819534 169 40
2:00:53 12/10/2011 12 10 2011 2 801 525704 4819541 62 40
14:00:44 3/2/2010 3 2 2010 14 639 523319 4819532 168 40
4:00:47 12/9/2012 12 9 2012 4 671 526288 4819544 61 40
18:00:41 3/20/2009 3 20 2009 18 634 522967 4819531 167 40
12:00:49 4/18/2011 4 18 2011 12 665 523708 4819534 169 40
2:00:53 3/28/2012 3 28 2012 2 677 521405 4819526 171 40
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12:00:41 3/4/2010 3 4 2010 12 644 525403 4819540 63 40
14:00:55 3/22/2011 3 22 2011 14 650 523471 4819533 168 40
2:00:55 12/8/2010 12 8 2010 2 642 526292 4819544 61 40
6:00:20 11/27/2010 11 27 2010 6 653 523530 4819534 168 40
18:00:38 12/16/2012 12 16 2012 18 675 526556 4819545 59 40
14:00:25 4/19/2014 4 19 2014 14 909 523545 4819534 168 40
18:00:54 2/28/2010 2 28 2010 18 638 524969 4819539 64 40
2:00:53 12/24/2012 12 24 2012 2 675 524618 4819538 65 40
22:00:50 12/18/2009 12 18 2009 22 644 526172 4819544 61 40
18:00:48 4/1/2011 4 1 2011 18 666 521724 4819528 170 40
10:00:49 1/6/2011 1 6 2011 10 642 523982 4819536 169 40
12:00:49 3/24/2009 3 24 2009 12 646 523564 4819534 168 40
18:00:42 2/27/2013 2 27 2013 18 658 522479 4819531 166 40
14:00:29 12/22/2009 12 22 2009 14 639 522854 4819532 167 40
18:00:54 4/10/2009 4 10 2009 18 645 525550 4819542 63 40
18:00:58 3/23/2009 3 23 2009 18 638 522248 4819530 165 40
4:00:38 12/10/2011 12 10 2011 4 801 525706 4819542 62 40
14:00:47 3/23/2009 3 23 2009 14 639 523172 4819533 167 40
8:00:55 12/18/2008 12 18 2008 8 637 523525 4819535 168 40
0:00:47 3/19/2010 3 19 2010 0 746 525872 4819543 62 40
14:00:54 1/22/2014 1 22 2014 14 908 523136 4819533 167 40
6:00:17 2/19/2013 2 19 2013 6 679 523451 4819535 168 40
8:00:48 1/8/2014 1 8 2014 8 907 521699 4819529 170 40
14:00:53 4/14/2011 4 14 2011 14 668 525683 4819543 62 40
18:00:44 2/3/2010 2 3 2010 18 633 523296 4819534 168 40
12:00:48 4/7/2013 4 7 2013 12 663 525542 4819542 63 40
18:00:39 3/15/2010 3 15 2010 18 746 526013 4819544 61 40
22:00:16 12/26/2010 12 26 2010 22 801 521939 4819530 170 40
16:01:12 1/17/2013 1 17 2013 16 675 522173 4819531 165 40
0:01:11 2/4/2011 2 4 2011 0 642 524086 4819538 121 39
10:00:44 3/7/2009 3 7 2009 10 637 525433 4819543 63 40
14:00:48 4/9/2011 4 9 2011 14 663 522030 4819531 165 40
12:00:42 12/29/2009 12 29 2009 12 644 523683 4819536 169 40
8:00:24 2/27/2010 2 27 2010 8 642 525372 4819543 63 40
4:00:54 12/12/2013 12 12 2013 4 671 523548 4819536 168 40
6:00:53 3/18/2009 3 18 2009 6 642 522158 4819531 165 40
18:00:51 3/17/2012 3 17 2012 18 666 522831 4819534 167 40
12:01:11 1/23/2013 1 23 2013 12 679 523008 4819534 167 40
16:00:41 1/7/2011 1 7 2011 16 647 523969 4819538 169 40
2:01:17 4/8/2012 4 8 2012 2 672 524850 4819541 64 40
18:01:50 1/22/2014 1 22 2014 18 916 525164 4819542 64 40
18:00:53 4/11/2010 4 11 2010 18 646 523617 4819536 169 40
14:00:41 4/3/2013 4 3 2013 14 658 524903 4819541 64 40
12:00:41 3/22/2011 3 22 2011 12 650 523470 4819536 168 40
10:01:22 2/21/2014 2 21 2014 10 908 524946 4819541 64 40
18:00:41 3/13/2010 3 13 2010 18 650 525014 4819542 64 40
14:00:48 2/4/2011 2 4 2011 14 655 522761 4819534 166 40
2:00:15 12/12/2013 12 12 2013 2 911 523573 4819536 168 40
14:00:53 1/19/2013 1 19 2013 14 663 523530 4819537 168 40
16:00:54 3/23/2009 3 23 2009 16 639 523081 4819535 167 40
4:01:09 3/23/2008 3 23 2008 4 634 523557 4819537 168 40
22:00:50 3/18/2010 3 18 2010 22 642 525385 4819544 63 40
14:00:42 3/13/2009 3 13 2009 14 638 522159 4819532 165 40
6:00:48 11/26/2010 11 26 2010 6 655 524412 4819540 65 40
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18:00:41 4/20/2010 4 20 2010 18 639 524246 4819540 121 39
14:00:43 4/1/2008 4 1 2008 14 635 523140 4819536 167 40
12:00:41 3/2/2011 3 2 2011 12 650 525827 4819546 62 40
10:00:54 1/15/2011 1 15 2011 10 639 523708 4819538 169 40
6:00:41 3/23/2008 3 23 2008 6 634 523562 4819537 168 40
16:00:44 4/8/2012 4 8 2012 16 671 523634 4819538 169 40
4:00:53 3/14/2010 3 14 2010 4 650 524946 4819543 64 40
14:00:54 2/28/2010 2 28 2010 14 647 525524 4819545 63 40
12:00:42 2/28/2013 2 28 2013 12 658 526161 4819547 61 40
0:00:34 3/25/2011 3 25 2011 0 664 523004 4819536 167 40
0:00:49 12/18/2009 12 18 2009 0 644 526133 4819547 61 40
8:00:22 3/7/2010 3 7 2010 8 638 524853 4819543 64 40
10:01:18 3/12/2009 3 12 2009 10 642 526243 4819548 61 40
18:00:54 2/22/2014 2 22 2014 18 908 522626 4819535 166 40
10:00:50 4/23/2012 4 23 2012 10 672 521923 4819532 170 40
16:00:16 12/21/2012 12 21 2012 16 670 522567 4819535 166 40
14:01:17 11/25/2010 11 25 2010 14 643 523188 4819537 167 40
10:00:52 12/20/2009 12 20 2009 10 644 523627 4819538 169 40
8:00:53 3/21/2011 3 21 2011 8 665 522726 4819536 166 40
8:00:44 3/27/2009 3 27 2009 8 635 523145 4819537 167 40
12:00:41 2/19/2013 2 19 2013 12 663 525501 4819546 63 40
2:00:54 2/3/2012 2 3 2012 2 663 523521 4819538 168 40
16:00:49 1/7/2014 1 7 2014 16 909 524336 4819541 121 39
20:00:54 3/14/2014 3 14 2014 20 913 527113 4819552 57 40
6:00:55 2/12/2011 2 12 2011 6 642 524727 4819543 65 40
14:00:48 1/17/2013 1 17 2013 14 675 522140 4819534 165 40
10:00:48 3/3/2011 3 3 2011 10 801 525854 4819548 62 40
2:00:57 4/8/2012 4 8 2012 2 679 524870 4819544 64 40
0:00:50 3/25/2011 3 25 2011 0 666 522998 4819537 167 40
2:00:24 3/20/2009 3 20 2009 2 638 522103 4819535 165 40
22:00:47 2/10/2011 2 10 2011 22 801 522997 4819538 167 40
20:00:40 4/8/2012 4 8 2012 20 666 525477 4819547 63 40
6:00:56 3/25/2014 3 25 2014 6 913 526411 4819550 61 40
8:01:12 4/10/2010 4 10 2010 8 639 526928 4819552 57 40
2:00:53 12/13/2012 12 13 2012 2 675 525358 4819546 63 40
14:00:52 4/26/2010 4 26 2010 14 643 522158 4819535 165 40
2:00:54 2/26/2011 2 26 2011 2 642 525936 4819549 62 40
0:01:41 12/23/2010 12 23 2010 0 801 523538 4819540 168 40
18:00:55 1/23/2012 1 23 2012 18 663 523264 4819539 168 40
12:00:53 4/20/2011 4 20 2011 12 665 522617 4819537 166 40
8:00:24 12/24/2011 12 24 2011 8 650 525938 4819549 62 40
10:00:35 2/28/2012 2 28 2012 10 663 524806 4819545 64 40
8:00:56 12/19/2012 12 19 2012 8 671 522841 4819538 167 40
18:00:54 3/4/2014 3 4 2014 18 908 522031 4819535 165 40
18:00:39 1/10/2014 1 10 2014 18 671 522536 4819537 166 40
14:00:35 1/4/2010 1 4 2010 14 643 523551 4819540 168 40
8:00:55 11/25/2010 11 25 2010 8 640 523537 4819540 168 40
0:00:53 3/24/2009 3 24 2009 0 640 524731 4819545 65 40
18:00:42 4/15/2011 4 15 2011 18 663 523660 4819541 169 40
4:00:42 12/19/2012 12 19 2012 4 665 523537 4819541 168 40
18:00:48 2/2/2014 2 2 2014 18 671 522106 4819536 165 40
10:00:41 1/20/2011 1 20 2011 10 801 523652 4819541 169 40
16:00:42 4/8/2008 4 8 2008 16 635 522802 4819538 166 40
10:00:38 3/21/2013 3 21 2013 10 671 526114 4819550 61 40
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4:00:53 1/16/2011 1 16 2011 4 642 523697 4819542 169 40
22:00:42 3/19/2010 3 19 2010 22 652 524823 4819546 64 40
4:00:53 4/8/2012 4 8 2012 4 676 525324 4819548 63 40
6:00:14 4/15/2008 4 15 2008 6 636 521540 4819534 171 40
10:00:41 3/10/2010 3 10 2010 10 643 526219 4819551 61 40
0:00:37 1/24/2012 1 24 2012 0 663 523254 4819540 168 40
16:00:18 3/7/2012 3 7 2012 16 663 523560 4819541 168 40
4:00:53 3/14/2010 3 14 2010 4 801 524911 4819546 64 40
12:01:41 4/12/2012 4 12 2012 12 666 526291 4819552 61 40
16:00:48 1/7/2011 1 7 2011 16 638 522961 4819539 167 40
10:01:21 12/27/2013 12 27 2013 10 679 522757 4819539 166 40
16:00:32 2/3/2010 2 3 2010 16 633 523315 4819541 168 40
12:00:36 3/29/2008 3 29 2008 12 634 523778 4819542 169 40
16:00:43 12/21/2012 12 21 2012 16 679 523228 4819540 168 40
12:00:43 4/18/2009 4 18 2009 12 640 526933 4819554 57 40
18:00:48 2/10/2011 2 10 2011 18 801 522996 4819540 167 40
16:00:43 4/9/2012 4 9 2012 16 666 523429 4819541 168 40
12:00:23 4/18/2014 4 18 2014 12 913 524133 4819544 121 39
8:01:42 1/16/2011 1 16 2011 8 642 523695 4819542 169 40
0:00:50 3/24/2009 3 24 2009 0 635 524586 4819546 65 40
16:00:43 12/18/2008 12 18 2008 16 635 523844 4819543 169 40
22:00:59 1/15/2010 1 15 2010 22 643 526046 4819551 61 40
16:00:50 1/5/2014 1 5 2014 16 917 522703 4819539 166 40
16:00:54 3/10/2010 3 10 2010 16 638 526010 4819551 62 40
6:00:57 1/16/2011 1 16 2011 6 638 523710 4819543 169 40
10:00:27 4/18/2009 4 18 2009 10 640 526929 4819555 57 40
4:00:50 4/10/2008 4 10 2008 4 633 522133 4819537 165 40
12:00:30 2/28/2013 2 28 2013 12 666 526399 4819553 61 40
22:00:51 12/1/2011 12 1 2011 22 801 526586 4819554 59 40
8:00:58 4/15/2014 4 15 2014 8 916 526961 4819555 57 40
0:00:53 4/15/2012 4 15 2012 0 666 524628 4819546 65 40
12:00:54 12/23/2009 12 23 2009 12 647 522491 4819539 166 40
6:00:26 12/24/2011 12 24 2011 6 650 525938 4819551 62 40
6:00:59 1/8/2014 1 8 2014 6 907 521649 4819536 170 40
14:00:48 3/7/2014 3 7 2014 14 913 526588 4819554 59 40
14:00:13 11/21/2010 11 21 2010 14 643 523605 4819543 168 40
8:00:55 2/13/2013 2 13 2013 8 679 523653 4819543 169 40
16:00:54 12/26/2013 12 26 2013 16 917 522405 4819539 166 40
2:00:51 3/24/2010 3 24 2010 2 639 521640 4819537 170 40
16:00:44 3/12/2013 3 12 2013 16 663 524480 4819546 65 40
14:00:24 3/2/2010 3 2 2010 14 640 523372 4819542 168 40
8:00:42 3/27/2014 3 27 2014 8 916 524430 4819546 65 40
12:01:41 3/9/2010 3 9 2010 12 640 526202 4819553 61 40
14:01:49 4/15/2013 4 15 2013 14 679 521839 4819538 170 40
18:00:56 1/20/2014 1 20 2014 18 679 522677 4819540 166 40
22:00:50 4/12/2008 4 12 2008 22 636 522087 4819538 165 40
2:00:27 3/24/2009 3 24 2009 2 635 524618 4819547 65 40
10:00:47 12/23/2009 12 23 2009 10 647 522260 4819539 165 40
18:00:54 4/30/2008 4 30 2008 18 636 524186 4819546 121 39
14:00:26 4/10/2008 4 10 2008 14 631 523049 4819542 167 40
12:01:04 12/20/2009 12 20 2009 12 644 523623 4819544 169 40
18:00:48 4/2/2014 4 2 2014 18 679 524000 4819545 169 40
4:00:53 3/24/2009 3 24 2009 4 635 524619 4819548 65 40
16:00:48 1/6/2011 1 6 2011 16 642 523907 4819545 169 40
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18:01:24 3/26/2010 3 26 2010 18 644 527043 4819557 57 40
14:00:47 4/18/2014 4 18 2014 14 908 524971 4819549 64 40
2:00:24 1/5/2012 1 5 2012 2 665 526338 4819555 61 40
8:00:51 3/1/2014 3 1 2014 8 908 525336 4819551 63 40
4:00:56 5/1/2011 5 1 2011 4 664 525671 4819552 62 40
12:00:41 12/20/2009 12 20 2009 12 639 522913 4819542 167 40
4:00:54 12/20/2012 12 20 2012 4 670 522564 4819541 166 40
4:00:53 1/4/2010 1 4 2010 4 644 526106 4819554 61 40
22:00:41 12/1/2011 12 1 2011 22 650 526460 4819556 59 40
10:00:55 4/3/2010 4 3 2010 10 652 525973 4819554 62 40
16:01:08 3/2/2014 3 2 2014 16 918 524547 4819548 65 40
22:00:55 2/28/2010 2 28 2010 22 638 524955 4819550 64 40
22:00:44 12/19/2013 12 19 2013 22 911 525312 4819552 63 40
14:00:55 3/8/2012 3 8 2012 14 666 523590 4819545 168 40
2:00:41 1/19/2013 1 19 2013 2 663 522701 4819542 166 40
18:01:12 10/28/2010 10 28 2010 18 646 522883 4819543 167 40
22:00:53 1/23/2012 1 23 2012 22 663 523319 4819545 168 40
8:00:42 3/18/2010 3 18 2010 8 654 523200 4819544 167 40
8:00:54 1/30/2013 1 30 2013 8 680 521263 4819538 171 40
20:00:54 4/29/2011 4 29 2011 20 666 525608 4819553 63 40
18:00:23 4/8/2012 4 8 2012 18 679 523826 4819547 169 40
20:00:53 2/26/2012 2 26 2012 20 666 524563 4819549 65 40
2:00:43 12/14/2011 12 14 2011 2 658 525322 4819552 63 40
8:00:48 4/8/2008 4 8 2008 8 631 522907 4819544 167 40
18:00:55 4/5/2009 4 5 2009 18 648 525702 4819554 62 40
2:00:48 3/14/2014 3 14 2014 2 916 524995 4819551 64 40
8:01:10 1/16/2011 1 16 2011 8 638 523714 4819546 169 40
10:00:44 12/13/2012 12 13 2012 10 657 522948 4819544 167 40
2:00:54 3/19/2010 3 19 2010 2 642 524562 4819550 65 40
0:00:54 11/30/2010 11 30 2010 0 657 521176 4819538 172 16
10:00:16 1/19/2011 1 19 2011 10 642 524137 4819548 121 39
4:00:42 3/10/2010 3 10 2010 4 640 526285 4819557 61 40
8:01:11 1/15/2011 1 15 2011 8 647 523878 4819548 169 40
14:00:42 2/19/2013 2 19 2013 14 663 525501 4819554 63 40
12:00:53 2/16/2014 2 16 2014 12 908 524843 4819551 64 40
10:01:42 2/2/2011 2 2 2011 10 655 523628 4819547 169 40
18:00:41 3/18/2010 3 18 2010 18 654 523731 4819547 169 40
6:00:54 1/30/2013 1 30 2013 6 680 521243 4819539 171 40
6:00:47 1/16/2011 1 16 2011 6 642 523695 4819547 169 40
4:00:23 3/18/2010 3 18 2010 4 651 524979 4819552 64 40
12:00:56 3/3/2010 3 3 2010 12 642 525636 4819555 62 40
18:00:48 1/6/2014 1 6 2014 18 679 522988 4819545 167 40
14:00:52 1/14/2014 1 14 2014 14 679 522384 4819543 165 40
14:00:44 3/21/2011 3 21 2011 14 658 524867 4819552 64 40
10:00:54 4/15/2014 4 15 2014 10 916 526966 4819560 57 40
2:00:36 12/21/2012 12 21 2012 2 670 522591 4819544 166 40
6:00:53 3/11/2010 3 11 2010 6 639 526294 4819558 61 40
6:00:57 3/10/2010 3 10 2010 6 640 526286 4819558 61 40
4:00:55 12/27/2013 12 27 2013 4 908 522895 4819545 167 40
8:00:41 3/27/2014 3 27 2014 8 909 524468 4819551 65 40
0:00:55 3/25/2014 3 25 2014 0 918 525101 4819553 64 40
10:00:43 3/3/2011 3 3 2011 10 642 525826 4819556 62 40
16:00:41 2/12/2013 2 12 2013 16 680 523442 4819548 168 40
6:00:54 12/27/2013 12 27 2013 6 908 522998 4819546 167 40
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12:01:42 3/12/2010 3 12 2010 12 647 526528 4819560 59 40
14:01:39 2/24/2013 2 24 2013 14 666 525436 4819555 63 40
10:00:48 3/4/2014 3 4 2014 10 907 524587 4819552 65 40
8:00:47 1/28/2009 1 28 2009 8 637 523447 4819548 168 40
14:00:48 4/9/2012 4 9 2012 14 666 523431 4819549 168 40
6:00:48 3/21/2010 3 21 2010 6 652 524506 4819552 65 40
10:00:53 2/21/2014 2 21 2014 10 918 525011 4819555 64 40
18:00:49 1/21/2013 1 21 2013 18 679 522229 4819545 165 40
12:00:51 12/23/2010 12 23 2010 12 801 523535 4819549 168 40
10:01:18 3/12/2009 3 12 2009 10 644 526248 4819560 61 40
18:00:23 4/30/2011 4 30 2011 18 654 523612 4819550 169 40
10:00:48 3/31/2013 3 31 2013 10 663 525449 4819557 63 40
14:00:48 4/19/2012 4 19 2012 14 666 523573 4819550 168 40
16:00:55 3/26/2012 3 26 2012 16 676 523672 4819550 169 40
12:00:56 2/1/2011 2 1 2011 12 642 524453 4819553 65 40
18:00:53 1/4/2010 1 4 2010 18 641 522884 4819548 167 40
16:00:57 3/22/2011 3 22 2011 16 667 524934 4819555 64 40
8:00:41 3/9/2010 3 9 2010 8 638 525848 4819558 62 40
8:00:42 11/3/2010 11 3 2010 8 639 522948 4819548 167 40
2:01:04 12/16/2012 12 16 2012 2 675 525351 4819557 63 40
2:00:55 1/24/2012 1 24 2012 2 663 523258 4819549 168 40
16:00:44 1/22/2013 1 22 2013 16 680 522682 4819547 166 40
8:00:23 1/8/2014 1 8 2014 8 917 522683 4819547 166 40
18:01:18 3/16/2010 3 16 2010 18 652 527075 4819564 57 40
16:00:41 4/18/2008 4 18 2008 16 637 524906 4819555 64 40
12:00:41 3/21/2010 3 21 2010 12 655 522189 4819546 165 40
0:00:56 1/19/2013 1 19 2013 0 663 522714 4819548 166 40
18:00:55 4/20/2013 4 20 2013 18 671 523949 4819552 169 40
16:00:53 2/28/2010 2 28 2010 16 638 525630 4819558 62 40
18:00:53 1/22/2013 1 22 2013 18 680 522630 4819548 166 40
2:00:50 4/7/2010 4 7 2010 2 655 524906 4819556 64 40
8:00:46 3/1/2010 3 1 2010 8 640 524968 4819556 64 40
14:00:50 4/20/2010 4 20 2010 14 654 522690 4819548 166 40
12:00:20 4/5/2011 4 5 2011 12 663 524902 4819556 64 40
2:00:54 4/17/2013 4 17 2013 2 677 524941 4819556 64 40
12:00:53 11/21/2010 11 21 2010 12 643 523595 4819551 168 40
2:00:54 4/4/2012 4 4 2012 2 672 525344 4819558 63 40
14:00:36 3/1/2010 3 1 2010 14 644 523446 4819551 168 40
8:00:53 12/20/2012 12 20 2012 8 670 522672 4819548 166 40
4:00:42 3/24/2009 3 24 2009 4 646 524753 4819556 65 40
12:00:59 3/10/2010 3 10 2010 12 643 526165 4819561 61 40
16:00:49 1/5/2014 1 5 2014 16 671 523178 4819550 167 40
18:00:15 3/23/2012 3 23 2012 18 677 521503 4819545 171 40
18:00:48 12/25/2009 12 25 2009 18 644 525704 4819559 62 40
14:01:10 1/15/2014 1 15 2014 14 679 523260 4819551 168 40
6:00:15 11/3/2010 11 3 2010 6 639 522882 4819549 167 40
4:00:49 12/24/2011 12 24 2011 4 650 525943 4819560 62 40
8:00:47 1/5/2012 1 5 2012 8 665 526115 4819561 61 40
18:00:53 3/21/2011 3 21 2011 18 660 524706 4819556 65 40
22:00:10 4/29/2011 4 29 2011 22 667 525994 4819561 62 40
16:00:54 3/19/2009 3 19 2009 16 643 522680 4819549 166 40
10:00:43 3/2/2011 3 2 2011 10 801 524971 4819557 64 40
10:00:55 5/17/2011 5 17 2011 10 657 522831 4819550 167 40
18:00:57 1/25/2014 1 25 2014 18 917 522774 4819550 166 40
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6:00:53 1/23/2013 1 23 2013 6 680 522634 4819549 166 40
2:00:55 2/11/2011 2 11 2011 2 801 522996 4819551 167 40
4:00:49 4/15/2008 4 15 2008 4 636 521530 4819546 171 40
16:00:58 1/17/2014 1 17 2014 16 916 523545 4819553 168 40
10:00:25 4/27/2014 4 27 2014 10 913 526553 4819564 59 40
12:01:27 4/2/2010 4 2 2010 12 638 523978 4819554 169 40
18:00:53 3/23/2012 3 23 2012 18 681 521509 4819546 171 40
16:00:56 3/19/2009 3 19 2009 16 637 523144 4819551 167 40
8:00:45 4/16/2011 4 16 2011 8 669 524450 4819556 65 40
2:00:57 4/30/2011 4 30 2011 2 650 523548 4819553 168 40
16:00:23 4/22/2008 4 22 2008 16 633 524018 4819555 121 39
0:00:54 12/20/2012 12 20 2012 0 670 522860 4819551 167 40
14:01:17 12/22/2012 12 22 2012 14 675 524342 4819556 121 39
8:00:30 3/9/2011 3 9 2011 8 650 523539 4819554 168 40
12:00:57 2/12/2013 2 12 2013 12 675 524102 4819556 121 39
16:00:48 1/5/2014 1 5 2014 16 908 523399 4819553 168 40
10:00:26 11/25/2010 11 25 2010 10 643 523014 4819552 167 40
16:00:53 3/10/2014 3 10 2014 16 916 524335 4819556 121 39
0:00:55 4/15/2008 4 15 2008 0 636 521531 4819547 171 40
4:00:54 1/23/2013 1 23 2013 4 680 522633 4819551 166 40
16:00:25 3/13/2014 3 13 2014 16 909 522435 4819550 166 40
18:00:55 3/31/2012 3 31 2012 18 677 521362 4819546 171 40
6:00:53 12/25/2012 12 25 2012 6 679 524742 4819558 65 40
20:00:48 3/31/2014 3 31 2014 20 916 521716 4819548 170 40
10:00:56 1/25/2010 1 25 2010 10 644 525963 4819563 62 40
14:00:55 3/23/2010 3 23 2010 14 638 521784 4819548 170 40
18:00:25 4/11/2009 4 11 2009 18 644 525991 4819563 62 40
4:00:55 3/23/2013 3 23 2013 4 671 525997 4819563 62 40
14:00:47 3/23/2010 3 23 2010 14 647 521474 4819547 171 40
6:00:54 3/24/2009 3 24 2009 6 646 524747 4819559 65 40
2:00:48 4/8/2012 4 8 2012 2 678 525146 4819560 64 40
2:00:56 12/5/2012 12 5 2012 2 675 524006 4819556 169 40
14:00:27 12/26/2013 12 26 2013 14 917 522390 4819550 165 40
18:01:12 12/20/2012 12 20 2012 18 670 522867 4819552 167 40
22:00:41 12/13/2013 12 13 2013 22 671 526214 4819564 61 40
16:00:47 4/18/2008 4 18 2008 16 631 524154 4819557 121 39
0:00:47 2/11/2011 2 11 2011 0 801 522981 4819553 167 40
0:00:34 1/23/2013 1 23 2013 0 680 522622 4819551 166 40
6:00:54 12/26/2013 12 26 2013 6 909 522902 4819553 167 40
18:00:22 3/30/2009 3 30 2009 18 648 522383 4819551 165 40
18:00:28 12/22/2010 12 22 2010 18 801 523537 4819555 168 40
16:00:25 3/10/2014 3 10 2014 16 908 524233 4819558 121 39
16:00:15 4/4/2011 4 4 2011 16 666 525534 4819562 63 40
16:00:40 1/24/2014 1 24 2014 16 908 522571 4819552 166 40
14:00:47 3/26/2012 3 26 2012 14 666 523592 4819555 168 40
16:00:53 3/18/2010 3 18 2010 16 655 522390 4819551 165 40
14:00:36 1/5/2014 1 5 2014 14 671 523179 4819554 167 40
0:00:12 12/26/2013 12 26 2013 0 911 523509 4819555 168 40
14:00:54 4/19/2014 4 19 2014 14 907 523677 4819556 169 40
4:00:42 1/11/2010 1 11 2010 4 638 521244 4819548 171 40
8:00:54 12/26/2013 12 26 2013 8 909 522937 4819553 167 40
12:00:41 3/4/2011 3 4 2011 12 801 526275 4819566 61 40
8:01:07 1/23/2013 1 23 2013 8 680 522635 4819553 166 40
18:00:47 12/28/2013 12 28 2013 18 907 522740 4819553 166 40
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22:00:40 12/10/2010 12 10 2010 22 650 523512 4819556 168 40
16:00:41 4/8/2010 4 8 2010 16 650 523690 4819556 169 40
18:00:56 12/27/2013 12 27 2013 18 909 523303 4819555 168 40
2:00:56 3/24/2009 3 24 2009 2 646 524751 4819560 65 40
10:00:55 2/6/2013 2 6 2013 10 679 525337 4819563 63 40
18:00:42 4/17/2008 4 17 2008 18 636 523898 4819557 169 40
12:00:53 4/7/2012 4 7 2012 12 672 525627 4819564 62 40
22:00:42 1/18/2013 1 18 2013 22 663 522716 4819553 166 40
8:00:36 3/17/2010 3 17 2010 8 638 525315 4819563 63 40
14:00:23 3/4/2011 3 4 2011 14 801 526284 4819567 61 40
0:01:15 12/14/2013 12 14 2013 0 671 526145 4819566 61 40
2:00:48 12/20/2012 12 20 2012 2 670 522861 4819554 167 40
6:00:35 3/23/2013 3 23 2013 6 671 525996 4819566 62 40
0:00:47 1/11/2010 1 11 2010 0 641 521082 4819548 172 16
0:00:54 4/17/2013 4 17 2013 0 677 524920 4819562 64 40
16:00:47 2/9/2011 2 9 2011 16 646 523054 4819555 167 40
22:00:47 12/20/2012 12 20 2012 22 670 522865 4819554 167 40
10:00:51 1/15/2013 1 15 2013 10 679 521792 4819551 170 40
12:01:12 12/22/2012 12 22 2012 12 675 524341 4819560 121 39
12:00:54 3/11/2009 3 11 2009 12 633 526059 4819566 61 40
2:00:21 4/15/2008 4 15 2008 2 636 521530 4819550 171 40
12:00:48 11/25/2010 11 25 2010 12 643 523013 4819555 167 40
2:00:52 11/27/2010 11 27 2010 2 639 526458 4819568 59 40
10:00:47 1/8/2014 1 8 2014 10 907 521873 4819552 170 40
18:00:44 3/21/2009 3 21 2009 18 642 522848 4819555 167 40
0:00:42 12/19/2009 12 19 2009 0 644 526163 4819567 61 40
14:00:42 12/20/2009 12 20 2009 14 639 522891 4819555 167 40
18:00:52 1/9/2010 1 9 2010 18 643 521287 4819550 171 40
18:00:44 4/10/2011 4 10 2011 18 661 521330 4819550 171 40
22:00:35 4/14/2008 4 14 2008 22 636 521539 4819551 171 40
8:01:10 3/11/2014 3 11 2014 8 908 524289 4819561 121 39
12:00:47 1/15/2013 1 15 2013 12 679 521791 4819552 170 40
14:00:47 3/19/2011 3 19 2011 14 650 524106 4819560 121 39
16:00:42 3/25/2009 3 25 2009 16 645 523484 4819558 168 40
22:00:49 1/22/2013 1 22 2013 22 680 522619 4819555 166 40
18:01:05 4/3/2014 4 3 2014 18 917 523629 4819559 169 40
14:00:54 4/7/2012 4 7 2012 14 672 525630 4819566 62 40
14:01:16 3/9/2014 3 9 2014 14 908 524011 4819560 169 40
18:00:48 4/26/2011 4 26 2011 18 668 526147 4819568 61 40
10:00:48 1/9/2010 1 9 2010 10 633 521516 4819552 171 40
12:00:55 1/8/2014 1 8 2014 12 907 521979 4819553 170 40
0:01:01 1/24/2013 1 24 2013 0 679 522958 4819557 167 40
12:00:50 4/2/2008 4 2 2008 12 632 522076 4819554 165 40
2:00:55 3/24/2012 3 24 2012 2 678 525262 4819565 63 40
6:00:58 3/9/2010 3 9 2010 6 643 525894 4819567 62 40
12:00:42 3/27/2010 3 27 2010 12 647 522204 4819554 165 40
0:00:44 2/27/2012 2 27 2012 0 666 524618 4819563 65 40
8:00:53 1/19/2013 1 19 2013 8 663 522718 4819556 166 40
18:00:42 1/24/2014 1 24 2014 18 917 522857 4819557 167 40
14:00:48 4/18/2011 4 18 2011 14 658 524727 4819563 65 40
10:00:39 11/17/2010 11 17 2010 10 642 522943 4819557 167 40
18:00:54 12/13/2010 12 13 2010 18 642 523279 4819558 168 40
16:00:54 3/23/2009 3 23 2009 16 646 522726 4819557 166 40
12:00:32 12/27/2013 12 27 2013 12 679 522737 4819557 166 40
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6:00:53 12/12/2011 12 12 2011 6 801 526505 4819571 59 40
14:00:39 12/20/2012 12 20 2012 14 670 522503 4819556 166 40
6:00:54 1/8/2014 1 8 2014 6 917 522673 4819557 166 40
10:00:55 1/18/2010 1 18 2010 10 644 525685 4819567 62 40
0:00:54 2/4/2011 2 4 2011 0 639 523976 4819561 169 40
0:00:30 12/16/2012 12 16 2012 0 675 525399 4819566 63 40
8:00:43 3/18/2009 3 18 2009 8 642 522450 4819556 166 40
16:00:56 3/2/2010 3 2 2010 16 639 522577 4819556 166 40
6:00:53 3/23/2008 3 23 2008 6 633 523541 4819560 168 40
8:00:41 1/23/2013 1 23 2013 8 677 521287 4819552 171 40
14:00:48 3/13/2014 3 13 2014 14 909 522428 4819556 166 40
14:00:41 3/12/2009 3 12 2009 14 640 522059 4819555 165 40
0:00:41 3/18/2011 3 18 2011 0 663 522044 4819555 165 40
8:00:54 4/1/2012 4 1 2012 8 666 523975 4819562 169 40
12:01:23 4/5/2011 4 5 2011 12 661 524762 4819565 65 40
22:00:44 12/16/2013 12 16 2013 22 909 523520 4819560 168 40
4:00:54 10/29/2010 10 29 2010 4 646 523905 4819562 169 40
8:00:48 3/8/2013 3 8 2013 8 663 524143 4819563 121 39
22:00:54 1/29/2013 1 29 2013 22 679 521247 4819553 171 40
14:00:54 1/7/2011 1 7 2011 14 642 523270 4819560 168 40
18:00:47 4/23/2013 4 23 2013 18 679 521507 4819554 171 40
16:00:55 3/12/2009 3 12 2009 16 640 522056 4819556 165 40
6:00:49 3/19/2011 3 19 2011 6 650 522869 4819558 167 40
12:00:49 1/24/2014 1 24 2014 12 908 522646 4819558 166 40
12:00:37 4/20/2010 4 20 2010 12 654 522689 4819558 166 40
0:00:53 1/30/2013 1 30 2013 0 679 521249 4819553 171 40
6:00:32 3/10/2010 3 10 2010 6 643 526294 4819571 61 40
18:00:42 1/30/2010 1 30 2010 18 643 522591 4819558 166 40
4:00:53 1/2/2011 1 2 2011 4 639 522472 4819557 166 40
10:00:56 1/15/2011 1 15 2011 10 638 523688 4819562 169 40
0:00:26 2/5/2014 2 5 2014 0 916 523625 4819561 169 40
12:00:47 3/19/2009 3 19 2009 12 646 523796 4819562 169 40
10:00:48 3/10/2010 3 10 2010 10 647 526332 4819572 61 40
22:00:55 2/28/2010 2 28 2010 22 639 524733 4819566 65 40
16:01:24 1/20/2014 1 20 2014 16 916 524965 4819567 64 40
4:00:56 1/19/2013 1 19 2013 4 663 522717 4819559 166 40
4:00:54 3/10/2010 3 10 2010 4 643 526290 4819572 61 40
6:00:42 1/19/2013 1 19 2013 6 663 522717 4819559 166 40
2:00:35 1/2/2011 1 2 2011 2 639 522477 4819558 166 40
14:00:42 4/21/2011 4 21 2011 14 658 524434 4819565 65 40
8:00:42 12/24/2008 12 24 2008 8 635 525738 4819570 62 40
6:00:48 1/3/2014 1 3 2014 6 671 521222 4819554 171 40
12:00:20 3/21/2010 3 21 2010 12 801 521806 4819556 170 40
10:00:43 12/20/2009 12 20 2009 10 639 522930 4819560 167 40
2:00:53 12/4/2011 12 4 2011 2 650 525451 4819569 63 40
6:00:48 4/18/2008 4 18 2008 6 634 521260 4819555 171 40
12:00:29 4/8/2009 4 8 2009 12 639 524023 4819564 121 39
10:00:29 2/24/2011 2 24 2011 10 642 524892 4819567 64 40
2:00:47 1/11/2010 1 11 2010 2 638 521244 4819555 171 40
18:00:48 4/15/2011 4 15 2011 18 665 523621 4819563 169 40
18:00:56 4/20/2010 4 20 2010 18 654 523977 4819564 169 40
6:00:20 1/15/2011 1 15 2011 6 801 523906 4819564 169 40
8:00:49 12/22/2012 12 22 2012 8 675 524577 4819567 65 40
20:00:44 1/18/2013 1 18 2013 20 663 522716 4819560 166 40
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18:00:22 4/19/2012 4 19 2012 18 677 524260 4819565 121 39
14:00:48 1/7/2014 1 7 2014 14 911 524356 4819566 121 39
0:00:45 12/18/2008 12 18 2008 0 637 525347 4819570 63 40
0:00:23 12/17/2013 12 17 2013 0 909 523525 4819563 168 40
18:01:07 3/13/2010 3 13 2010 18 643 524883 4819568 64 40
18:00:36 3/12/2010 3 12 2010 18 651 526401 4819574 61 40
16:01:18 12/4/2009 12 4 2009 16 638 521994 4819558 170 40
18:00:41 1/20/2010 1 20 2010 18 644 525959 4819572 62 40
18:00:42 3/30/2009 3 30 2009 18 642 523217 4819562 168 40
2:00:42 3/24/2010 3 24 2010 2 801 521456 4819556 171 40
14:00:26 3/10/2012 3 10 2012 14 658 522501 4819560 166 40
10:00:47 4/24/2009 4 24 2009 10 642 525790 4819572 62 40
6:00:45 11/27/2010 11 27 2010 6 639 526025 4819573 61 40
22:00:53 12/26/2013 12 26 2013 22 909 523019 4819562 167 40
16:00:15 2/14/2011 2 14 2011 16 654 522743 4819561 166 40
14:00:53 1/20/2014 1 20 2014 14 679 523087 4819562 167 40
0:00:48 3/1/2010 3 1 2010 0 639 524733 4819568 65 40
14:00:43 4/23/2009 4 23 2009 14 644 526636 4819576 59 40
4:00:50 1/3/2014 1 3 2014 4 671 521227 4819556 171 40
16:00:47 1/2/2013 1 2 2013 16 680 522589 4819561 166 40
18:00:45 3/7/2010 3 7 2010 18 638 525703 4819572 62 40
18:00:18 1/18/2013 1 18 2013 18 663 522719 4819562 166 40
18:01:38 5/2/2009 5 2 2009 18 634 523605 4819565 168 40
12:00:42 4/18/2011 4 18 2011 12 666 525045 4819570 64 40
8:00:47 1/15/2011 1 15 2011 8 801 523907 4819566 169 40
16:00:41 4/9/2012 4 9 2012 16 676 523413 4819564 168 40
6:00:48 1/2/2011 1 2 2011 6 639 522469 4819561 166 40
6:10:53 5/4/2013 5 4 2013 6 657 521841 4819559 170 40
18:00:41 4/28/2008 4 28 2008 18 636 524133 4819567 121 39
18:01:00 1/1/2011 1 1 2011 18 638 522671 4819562 166 40
20:00:23 12/26/2013 12 26 2013 20 909 522889 4819563 167 40
18:00:54 12/15/2010 12 15 2010 18 642 524074 4819567 121 39
22:00:56 4/16/2013 4 16 2013 22 677 524917 4819570 64 40
18:00:40 3/12/2010 3 12 2010 18 650 525743 4819573 62 40
18:00:30 4/28/2011 4 28 2011 18 664 523616 4819566 169 40
8:00:55 12/30/2012 12 30 2012 8 680 524728 4819570 65 40
22:00:41 4/11/2011 4 11 2011 22 666 521706 4819559 170 40
22:00:45 3/18/2010 3 18 2010 22 746 525577 4819573 63 40
16:00:47 4/26/2011 4 26 2011 16 668 525564 4819573 63 40
14:00:23 2/14/2011 2 14 2011 14 655 522441 4819562 166 40
14:00:42 12/18/2008 12 18 2008 14 634 523521 4819566 168 40
10:00:26 2/28/2010 2 28 2010 10 646 525465 4819573 63 40
16:00:25 3/18/2011 3 18 2011 16 801 521911 4819560 170 40
14:00:56 3/7/2013 3 7 2013 14 679 524602 4819570 65 40
14:00:47 3/8/2012 3 8 2012 14 663 523601 4819566 168 40
20:00:47 1/29/2013 1 29 2013 20 679 521246 4819558 171 40
14:00:15 4/2/2008 4 2 2008 14 632 522138 4819561 165 40
18:01:24 5/7/2009 5 7 2009 18 642 523603 4819566 168 40
12:00:41 3/8/2010 3 8 2010 12 647 526284 4819576 61 40
0:00:57 3/1/2010 3 1 2010 0 640 524810 4819571 64 40
2:00:47 4/20/2014 4 20 2014 2 913 525676 4819574 62 40
18:00:57 4/20/2011 4 20 2011 18 664 523694 4819567 169 40
16:00:24 4/6/2011 4 6 2011 16 662 525454 4819573 63 40
12:00:55 2/28/2010 2 28 2010 12 640 525555 4819574 63 40
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0:00:43 3/16/2010 3 16 2010 0 642 526331 4819577 61 40
16:00:55 3/26/2010 3 26 2010 16 656 523994 4819568 169 40
4:00:54 1/5/2010 1 5 2010 4 643 521819 4819561 170 40
8:00:48 2/14/2013 2 14 2013 8 663 524125 4819569 121 39
12:00:54 1/16/2014 1 16 2014 12 909 523360 4819566 168 40
22:00:52 12/16/2013 12 16 2013 22 916 523521 4819567 168 40
16:00:42 3/12/2011 3 12 2011 16 650 522959 4819565 167 40
6:00:53 12/22/2012 12 22 2012 6 675 524621 4819571 65 40
10:00:41 12/22/2009 12 22 2009 10 639 522891 4819565 167 40
16:00:25 4/17/2008 4 17 2008 16 636 524022 4819569 121 39
14:00:53 2/29/2012 2 29 2012 14 666 525807 4819575 62 40
12:00:55 11/5/2010 11 5 2010 12 639 522730 4819564 166 40
12:00:40 4/11/2009 4 11 2009 12 643 524871 4819572 64 40
4:00:54 1/15/2010 1 15 2010 4 640 525893 4819576 62 40
22:00:54 2/16/2011 2 16 2011 22 801 523415 4819567 168 40
22:00:54 2/28/2010 2 28 2010 22 640 524810 4819572 64 40
2:00:55 4/8/2009 4 8 2009 2 643 524447 4819571 65 40
16:00:42 3/20/2011 3 20 2011 16 667 521947 4819562 170 40
18:00:53 3/18/2011 3 18 2011 18 665 521784 4819562 170 40
12:00:54 1/18/2010 1 18 2010 12 644 525688 4819576 62 40
8:01:23 10/28/2010 10 28 2010 8 646 522732 4819565 166 40
2:01:11 5/7/2010 5 7 2010 2 652 526328 4819578 61 40
10:01:23 1/23/2013 1 23 2013 10 677 521343 4819560 171 40
14:00:41 4/9/2012 4 9 2012 14 676 523420 4819567 168 40
18:00:53 3/12/2010 3 12 2010 18 651 526464 4819579 59 40
10:00:47 12/2/2010 12 2 2010 10 650 522864 4819566 167 40
16:01:23 2/22/2014 2 22 2014 16 908 522830 4819566 167 40
14:01:10 4/10/2012 4 10 2012 14 673 523232 4819567 168 40
18:00:15 1/4/2010 1 4 2010 18 638 522848 4819566 167 40
8:00:54 12/19/2012 12 19 2012 8 675 524623 4819572 65 40
2:01:18 3/1/2010 3 1 2010 2 643 524737 4819573 65 40
10:00:56 2/19/2013 2 19 2013 10 663 524361 4819571 121 39
6:00:52 2/14/2013 2 14 2013 6 663 524126 4819571 121 39
16:00:30 4/4/2011 4 4 2011 16 655 524839 4819573 64 40
16:00:43 3/1/2010 3 1 2010 16 638 523244 4819567 168 40
8:00:49 4/15/2008 4 15 2008 8 636 521507 4819562 171 40
18:00:49 3/7/2010 3 7 2010 18 643 525711 4819577 62 40
16:00:25 4/18/2011 4 18 2011 16 654 525686 4819577 62 40
10:00:54 1/16/2010 1 16 2010 10 643 525718 4819577 62 40
14:00:42 1/5/2014 1 5 2014 14 917 522630 4819566 166 40
10:00:53 1/15/2011 1 15 2011 10 642 523770 4819570 169 40
10:00:48 3/10/2010 3 10 2010 10 644 526228 4819579 61 40
10:00:53 2/28/2010 2 28 2010 10 644 525490 4819576 63 40
4:01:09 3/9/2010 3 9 2010 4 639 525934 4819578 62 40
6:01:12 12/13/2013 12 13 2013 6 671 526464 4819580 59 40
4:00:42 11/27/2010 11 27 2010 4 650 526498 4819580 59 40
0:00:26 1/2/2011 1 2 2011 0 639 522456 4819566 166 40
18:00:41 3/15/2010 3 15 2010 18 638 526032 4819579 61 40
22:00:39 12/12/2012 12 12 2012 22 665 525457 4819576 63 40
8:00:15 4/29/2013 4 29 2013 8 658 524583 4819573 65 40
16:00:56 12/20/2012 12 20 2012 16 670 522500 4819566 166 40
10:00:36 1/10/2010 1 10 2010 10 639 522025 4819565 165 40
2:00:56 2/4/2011 2 4 2011 2 642 524102 4819572 121 39
22:00:09 12/10/2008 12 10 2008 22 633 526231 4819580 61 40
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4:00:41 12/22/2012 12 22 2012 4 675 524623 4819574 65 40
10:00:57 12/31/2013 12 31 2013 10 916 523538 4819570 168 40
18:00:20 4/3/2013 4 3 2013 18 658 524858 4819575 64 40
12:00:27 1/21/2014 1 21 2014 12 679 522634 4819567 166 40
4:00:54 2/26/2011 2 26 2011 4 642 525909 4819579 62 40
20:00:36 1/22/2013 1 22 2013 20 680 522617 4819567 166 40
16:00:44 1/27/2009 1 27 2009 16 637 524039 4819572 121 39
22:02:07 1/1/2011 1 1 2011 22 638 522669 4819567 166 40
18:00:53 4/30/2008 4 30 2008 18 636 524119 4819572 121 39
10:00:27 2/15/2014 2 15 2014 10 907 525726 4819578 62 40
8:00:21 3/10/2010 3 10 2010 8 640 525891 4819579 62 40
18:00:41 3/10/2012 3 10 2012 18 666 522395 4819566 165 40
10:00:53 2/9/2010 2 9 2010 10 640 523014 4819569 167 40
22:00:50 2/28/2010 2 28 2010 22 643 524739 4819575 65 40
8:01:05 3/29/2014 3 29 2014 8 909 525390 4819577 63 40
18:01:11 4/6/2012 4 6 2012 18 666 526466 4819581 59 40
4:00:42 4/9/2012 4 9 2012 4 672 524531 4819574 65 40
12:00:47 4/2/2012 4 2 2012 12 677 524611 4819575 65 40
10:00:50 1/20/2014 1 20 2014 10 907 523175 4819570 167 40
4:00:53 3/9/2010 3 9 2010 4 643 525888 4819580 62 40
18:00:50 12/16/2010 12 16 2010 18 642 523563 4819571 168 40
22:00:36 12/16/2010 12 16 2010 22 642 523568 4819572 168 40
10:00:23 1/28/2010 1 28 2010 10 640 522774 4819569 166 40
2:00:55 1/23/2013 1 23 2013 2 680 522618 4819569 166 40
10:00:26 3/11/2009 3 11 2009 10 633 526179 4819582 61 40
12:00:25 1/14/2011 1 14 2011 12 642 523439 4819572 168 40
14:00:48 4/11/2009 4 11 2009 14 643 525348 4819579 63 40
4:01:11 2/4/2011 2 4 2011 4 638 523733 4819573 169 40
14:00:53 12/20/2009 12 20 2009 14 644 523609 4819572 168 40
4:01:52 3/27/2008 3 27 2008 4 634 523476 4819572 168 40
14:00:53 3/11/2012 3 11 2012 14 666 523819 4819573 169 40
6:00:56 1/15/2010 1 15 2010 6 640 525884 4819581 62 40
6:00:54 3/9/2010 3 9 2010 6 639 525927 4819581 62 40
0:00:24 12/17/2010 12 17 2010 0 642 523590 4819573 168 40
0:00:27 3/1/2010 3 1 2010 0 643 524736 4819577 65 40
4:00:16 3/23/2008 3 23 2008 4 633 523533 4819573 168 40
0:00:53 2/17/2011 2 17 2011 0 646 523467 4819573 168 40
16:00:53 3/9/2014 3 9 2014 16 917 524157 4819575 121 39
2:01:11 3/31/2009 3 31 2009 2 645 525669 4819581 62 40
18:00:48 1/15/2013 1 15 2013 18 680 521998 4819568 170 40
4:00:35 12/5/2012 12 5 2012 4 675 524105 4819575 121 39
18:00:47 2/28/2010 2 28 2010 18 640 524807 4819578 64 40
16:00:47 3/2/2012 3 2 2012 16 663 525071 4819579 64 40
10:00:50 1/17/2014 1 17 2014 10 917 523272 4819573 168 40
8:00:53 1/2/2011 1 2 2011 8 639 522480 4819570 166 40
18:00:47 4/22/2011 4 22 2011 18 655 521831 4819568 170 40
4:00:48 1/30/2010 1 30 2010 4 640 522942 4819572 167 40
0:00:56 1/8/2011 1 8 2011 0 654 523129 4819572 167 40
16:00:45 12/28/2013 12 28 2013 16 909 522951 4819572 167 40
22:00:35 3/24/2014 3 24 2014 22 918 525072 4819579 64 40
18:00:54 12/19/2012 12 19 2012 18 670 522887 4819572 167 40
22:01:24 12/20/2012 12 20 2012 22 675 524707 4819578 65 40
12:00:41 4/4/2012 4 4 2012 12 665 522531 4819571 166 40
6:00:47 4/9/2012 4 9 2012 6 672 524527 4819578 65 40
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22:00:55 3/2/2013 3 2 2013 22 666 522825 4819572 167 40
2:00:53 1/15/2010 1 15 2010 2 640 526311 4819585 61 40
2:00:55 4/9/2012 4 9 2012 2 678 524512 4819578 65 40
16:00:36 4/23/2010 4 23 2010 16 640 525992 4819584 62 40
18:00:55 2/16/2011 2 16 2011 18 646 523695 4819575 169 40
18:00:21 3/23/2012 3 23 2012 18 671 521678 4819569 170 40
6:01:17 10/29/2010 10 29 2010 6 646 523924 4819576 169 40
16:00:25 3/1/2013 3 1 2013 16 663 525209 4819581 63 40
12:00:32 1/15/2013 1 15 2013 12 677 521794 4819569 170 40
18:19:54 5/6/2013 5 6 2013 18 657 523481 4819575 168 40
6:00:43 1/30/2010 1 30 2010 6 640 522941 4819573 167 40
8:00:54 3/10/2010 3 10 2010 8 644 525931 4819584 62 40
16:00:23 4/3/2009 4 3 2009 16 645 523458 4819575 168 40
18:00:36 1/7/2010 1 7 2010 18 639 521696 4819569 170 40
4:00:55 12/26/2013 12 26 2013 4 909 522874 4819573 167 40
12:00:53 1/13/2011 1 13 2011 12 642 524223 4819578 121 39
12:00:56 1/28/2010 1 28 2010 12 640 522911 4819573 167 40
6:01:23 12/13/2013 12 13 2013 6 908 525617 4819583 62 40
20:00:46 4/15/2014 4 15 2014 20 907 525550 4819583 63 40
2:00:55 4/11/2010 4 11 2010 2 644 524843 4819580 64 40
10:01:11 4/8/2010 4 8 2010 10 640 526940 4819588 57 40
12:00:54 4/8/2009 4 8 2009 12 643 523969 4819577 169 40
0:00:42 3/31/2009 3 31 2009 0 645 525763 4819584 62 40
0:00:26 1/18/2010 1 18 2010 0 639 525882 4819584 62 40
18:00:48 12/10/2010 12 10 2010 18 650 522214 4819571 165 40
18:00:42 4/11/2009 4 11 2009 18 641 521675 4819569 170 40
18:00:37 3/12/2011 3 12 2011 18 650 522955 4819574 167 40
8:00:49 4/3/2011 4 3 2011 8 801 524556 4819579 65 40
4:00:47 4/18/2008 4 18 2008 4 634 521255 4819568 171 40
18:01:11 12/19/2013 12 19 2013 18 917 522888 4819574 167 40
18:00:48 2/26/2013 2 26 2013 18 665 522464 4819572 166 40
12:00:55 4/18/2011 4 18 2011 12 655 523569 4819576 168 40
2:00:36 4/30/2011 4 30 2011 2 669 523576 4819576 168 40
18:00:47 4/13/2011 4 13 2011 18 655 524817 4819581 64 40
18:00:44 3/22/2012 3 22 2012 18 671 521715 4819570 170 40
2:00:53 12/4/2010 12 4 2010 2 639 525634 4819584 62 40
8:00:54 1/30/2010 1 30 2010 8 640 522950 4819574 167 40
10:00:48 12/22/2009 12 22 2009 10 633 522831 4819574 167 40
2:00:54 2/4/2011 2 4 2011 2 655 524103 4819579 121 39
18:01:11 12/27/2012 12 27 2012 18 675 522213 4819572 165 40
12:00:18 12/22/2009 12 22 2009 12 633 522832 4819574 167 40
14:00:49 1/24/2014 1 24 2014 14 908 522626 4819574 166 40
22:00:30 1/7/2011 1 7 2011 22 654 523126 4819575 167 40
2:00:56 3/26/2012 3 26 2012 2 676 521719 4819571 170 40
16:00:49 1/20/2014 1 20 2014 16 917 523174 4819575 167 40
0:00:54 2/4/2011 2 4 2011 0 655 524101 4819579 121 39
14:00:54 4/15/2008 4 15 2008 14 631 524630 4819581 65 40
14:01:11 3/9/2014 3 9 2014 14 917 524161 4819579 121 39
12:00:41 3/16/2009 3 16 2009 12 643 523398 4819576 168 40
10:00:56 1/7/2011 1 7 2011 10 639 523768 4819578 169 40
6:00:42 4/2/2008 4 2 2008 6 637 523576 4819577 168 40
20:00:54 3/2/2013 3 2 2013 20 666 522828 4819575 167 40
8:00:54 3/26/2013 3 26 2013 8 679 525130 4819583 64 40
16:01:01 1/20/2014 1 20 2014 16 679 522947 4819575 167 40
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16:00:25 3/2/2010 3 2 2010 16 640 522721 4819574 166 40
14:00:36 4/8/2012 4 8 2012 14 678 524129 4819579 121 39
2:00:54 2/17/2011 2 17 2011 2 646 523468 4819577 168 40
6:00:42 11/27/2010 11 27 2010 6 650 526518 4819588 59 40
22:00:43 11/29/2010 11 29 2010 22 641 521747 4819571 170 40
18:00:59 2/26/2014 2 26 2014 18 918 525531 4819585 63 40
10:00:47 1/23/2013 1 23 2013 10 679 523010 4819576 167 40
10:00:34 4/3/2012 4 3 2012 10 678 526902 4819590 57 40
14:00:42 1/5/2014 1 5 2014 14 908 523455 4819577 168 40
0:00:53 2/17/2011 2 17 2011 0 801 523426 4819577 168 40
2:01:01 3/24/2010 3 24 2010 2 640 521486 4819571 171 40
14:00:45 1/24/2014 1 24 2014 14 917 523260 4819577 168 40
2:00:54 2/17/2011 2 17 2011 2 801 523433 4819578 168 40
10:00:51 11/26/2010 11 26 2010 10 639 523326 4819577 168 40
12:00:42 2/14/2011 2 14 2011 12 654 522501 4819574 166 40
18:00:55 3/6/2010 3 6 2010 18 638 526192 4819588 61 40
4:00:36 2/3/2012 2 3 2012 4 663 523485 4819578 168 40
18:00:47 2/28/2010 2 28 2010 18 643 524741 4819582 65 40
0:00:27 3/24/2009 3 24 2009 0 637 525610 4819586 62 40
18:00:08 3/30/2009 3 30 2009 18 648 522266 4819574 165 40
10:00:53 12/24/2011 12 24 2011 10 650 525169 4819584 64 40
18:00:24 1/7/2010 1 7 2010 18 647 521715 4819572 170 40
12:00:47 3/31/2010 3 31 2010 12 746 525495 4819586 63 40
18:00:47 1/1/2011 1 1 2011 18 639 522452 4819575 166 40
0:00:53 12/4/2010 12 4 2010 0 639 525634 4819586 62 40
16:00:57 1/20/2014 1 20 2014 16 907 523312 4819578 168 40
18:00:11 4/8/2012 4 8 2012 18 675 523940 4819580 169 40
12:00:43 3/21/2008 3 21 2008 12 635 523414 4819578 168 40
12:00:47 4/7/2012 4 7 2012 12 679 525715 4819587 62 40
18:00:47 2/28/2010 2 28 2010 18 639 524747 4819583 65 40
16:00:24 3/22/2011 3 22 2011 16 668 524954 4819584 64 40
6:00:53 3/21/2010 3 21 2010 6 644 524529 4819583 65 40
14:00:08 12/22/2009 12 22 2009 14 633 522833 4819577 167 40
8:00:26 4/11/2009 4 11 2009 8 633 523888 4819581 169 40
10:00:47 3/10/2010 3 10 2010 10 640 526209 4819589 61 40
22:00:57 1/1/2011 1 1 2011 22 639 522454 4819576 166 40
8:00:47 4/11/2011 4 11 2011 8 663 523251 4819579 168 40
10:00:56 2/18/2013 2 18 2013 10 663 524920 4819585 64 40
22:00:54 2/28/2010 2 28 2010 22 646 524968 4819585 64 40
10:01:18 4/12/2012 4 12 2012 10 675 525651 4819588 62 40
18:00:41 4/7/2010 4 7 2010 18 655 525700 4819588 62 40
18:00:54 3/23/2009 3 23 2009 18 639 522386 4819576 165 40
18:00:49 2/7/2010 2 7 2010 18 640 522132 4819576 165 40
10:00:54 2/6/2013 2 6 2013 10 663 525072 4819586 64 40
8:00:53 3/4/2013 3 4 2013 8 666 523774 4819581 169 40
10:00:53 3/12/2009 3 12 2009 10 637 526227 4819590 61 40
22:00:53 2/16/2011 2 16 2011 22 646 523473 4819580 168 40
4:00:53 1/22/2014 1 22 2014 4 907 522209 4819576 165 40
16:00:47 12/22/2009 12 22 2009 16 633 522831 4819578 167 40
16:00:54 1/17/2013 1 17 2013 16 663 523267 4819580 168 40
14:00:26 12/18/2008 12 18 2008 14 633 523563 4819581 168 40
8:00:56 1/19/2011 1 19 2011 8 642 523702 4819581 169 40
12:00:36 4/25/2011 4 25 2011 12 669 524183 4819583 121 39
14:01:12 3/23/2009 3 23 2009 14 646 522883 4819579 167 40
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2:00:54 1/17/2010 1 17 2010 2 640 526969 4819594 57 40
18:00:42 11/29/2010 11 29 2010 18 641 521745 4819575 170 40
6:05:26 11/25/2013 11 25 2013 6 657 522466 4819578 166 40
6:00:35 1/5/2012 1 5 2012 6 665 526131 4819591 61 40
18:00:53 3/27/2009 3 27 2009 18 644 522720 4819579 166 40
4:00:42 12/4/2010 12 4 2010 4 642 525648 4819589 62 40
16:00:58 12/22/2009 12 22 2009 16 638 522879 4819579 167 40
6:00:53 2/3/2012 2 3 2012 6 663 523478 4819581 168 40
12:00:53 4/4/2014 4 4 2014 12 907 523685 4819582 169 40
14:00:48 4/28/2013 4 28 2013 14 658 523586 4819582 168 40
8:00:55 3/5/2014 3 5 2014 8 918 523796 4819583 169 40
12:00:48 3/31/2010 3 31 2010 12 640 525423 4819589 63 40
8:00:47 1/11/2014 1 11 2014 8 916 524278 4819585 121 39
6:00:54 1/22/2014 1 22 2014 6 907 522209 4819578 165 40
8:00:54 2/11/2011 2 11 2011 8 801 523044 4819581 167 40
14:00:22 2/3/2011 2 3 2011 14 654 523083 4819581 167 40
0:00:35 3/3/2013 3 3 2013 0 666 522824 4819580 167 40
4:00:41 4/9/2012 4 9 2012 4 671 524574 4819586 65 40
6:00:35 1/19/2011 1 19 2011 6 642 523700 4819583 169 40
22:00:48 1/4/2010 1 4 2010 22 639 522394 4819579 165 40
12:00:47 1/23/2013 1 23 2013 12 677 521435 4819576 171 40
6:00:47 11/26/2010 11 26 2010 6 643 524039 4819584 121 39
12:00:50 1/10/2010 1 10 2010 12 639 522016 4819578 165 40
4:00:47 4/8/2012 4 8 2012 4 672 524812 4819587 64 40
18:00:53 3/18/2011 3 18 2011 18 664 522960 4819581 167 40
10:00:54 3/19/2008 3 19 2008 10 634 523927 4819584 169 40
14:00:45 4/8/2009 4 8 2009 14 648 523611 4819583 169 40
14:00:54 1/31/2014 1 31 2014 14 908 523115 4819582 167 40
6:00:54 3/4/2013 3 4 2013 6 666 523779 4819584 169 40
18:00:54 12/22/2010 12 22 2010 18 801 523536 4819583 168 40
8:00:53 2/5/2014 2 5 2014 8 907 523455 4819583 168 40
8:00:54 2/4/2011 2 4 2011 8 638 523749 4819584 169 40
16:00:42 4/3/2013 4 3 2013 16 658 524875 4819588 64 40
6:00:48 2/11/2011 2 11 2011 6 801 523046 4819582 167 40
14:00:47 3/8/2010 3 8 2010 14 639 525957 4819593 62 40
2:00:56 3/18/2010 3 18 2010 2 652 524822 4819588 64 40
6:00:54 2/4/2011 2 4 2011 6 638 523748 4819585 169 40
18:00:42 11/29/2010 11 29 2010 18 657 521750 4819578 170 40
14:00:53 1/20/2014 1 20 2014 14 917 523169 4819583 167 40
14:00:44 3/19/2009 3 19 2009 14 644 524152 4819586 121 39
10:00:54 2/18/2014 2 18 2014 10 908 523796 4819585 169 40
18:00:47 4/5/2009 4 5 2009 18 647 521816 4819578 170 40
6:00:53 1/16/2011 1 16 2011 6 639 523675 4819585 169 40
16:00:44 1/17/2014 1 17 2014 16 917 523293 4819583 168 40
10:01:45 1/9/2011 1 9 2011 10 801 523692 4819585 169 40
10:00:47 4/5/2014 4 5 2014 10 679 523831 4819585 169 40
14:00:13 3/9/2010 3 9 2010 14 638 526294 4819595 61 40
10:00:58 1/9/2011 1 9 2011 10 647 523665 4819585 169 40
18:00:41 4/1/2008 4 1 2008 18 633 521575 4819578 171 40
8:00:53 12/28/2013 12 28 2013 8 671 521572 4819578 171 40
16:00:54 4/19/2012 4 19 2012 16 677 523584 4819585 168 40
10:00:52 2/22/2014 2 22 2014 10 918 525010 4819590 64 40
16:00:55 3/29/2014 3 29 2014 16 918 525038 4819590 64 40
8:00:56 3/20/2009 3 20 2009 8 646 523298 4819584 168 40
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12:00:53 2/16/2011 2 16 2011 12 639 525709 4819593 62 40
10:00:54 12/20/2012 12 20 2012 10 670 522576 4819582 166 40
18:00:56 4/19/2008 4 19 2008 18 634 523970 4819587 169 40
18:00:54 3/21/2009 3 21 2009 18 645 525484 4819592 63 40
8:00:47 4/8/2012 4 8 2012 8 671 524301 4819588 121 39
2:00:48 1/8/2011 1 8 2011 2 639 523317 4819584 168 40
18:00:14 4/2/2009 4 2 2009 18 645 523204 4819584 167 40
22:00:37 12/19/2012 12 19 2012 22 670 522873 4819583 167 40
18:00:41 3/2/2013 3 2 2013 18 666 523043 4819583 167 40
10:00:50 5/1/2008 5 1 2008 10 636 523651 4819586 169 40
4:00:41 2/11/2011 2 11 2011 4 801 523041 4819584 167 40
12:00:53 2/28/2010 2 28 2010 12 642 525595 4819593 63 40
6:00:29 12/20/2012 12 20 2012 6 670 522566 4819582 166 40
14:00:49 3/19/2009 3 19 2009 14 642 523460 4819585 168 40
12:00:41 3/21/2008 3 21 2008 12 632 523404 4819585 168 40
4:00:48 11/26/2010 11 26 2010 4 639 525913 4819594 62 40
14:00:43 1/17/2014 1 17 2014 14 917 523294 4819585 168 40
18:00:22 3/31/2012 3 31 2012 18 678 525643 4819594 62 40
14:00:41 3/22/2011 3 22 2011 14 667 523421 4819586 168 40
14:00:48 3/25/2011 3 25 2011 14 654 522286 4819582 165 40
6:00:55 2/5/2014 2 5 2014 6 907 523452 4819586 168 40
16:00:26 4/28/2013 4 28 2013 16 658 523647 4819587 169 40
14:00:54 3/15/2013 3 15 2013 14 663 523783 4819587 169 40
6:01:11 4/8/2012 4 8 2012 6 676 525317 4819593 63 40
10:00:14 4/3/2010 4 3 2010 10 644 525860 4819595 62 40
16:00:47 3/9/2014 3 9 2014 16 908 524167 4819589 121 39
4:00:56 1/8/2011 1 8 2011 4 639 523313 4819586 168 40
12:00:42 1/28/2014 1 28 2014 12 908 522992 4819585 167 40
10:00:56 1/21/2014 1 21 2014 10 679 522601 4819584 166 40
12:00:41 1/15/2014 1 15 2014 12 679 523472 4819587 168 40
4:01:08 1/16/2011 1 16 2011 4 639 523672 4819588 169 40
2:00:17 4/18/2008 4 18 2008 2 634 521250 4819580 171 40
18:00:41 1/24/2010 1 24 2010 18 642 525996 4819596 62 40
0:00:54 12/7/2010 12 7 2010 0 642 526107 4819597 61 40
8:00:55 3/19/2009 3 19 2009 8 639 523417 4819587 168 40
10:00:54 1/15/2014 1 15 2014 10 679 523473 4819587 168 40
16:00:54 4/10/2012 4 10 2012 16 673 523222 4819586 168 40
8:00:44 12/20/2009 12 20 2009 8 639 523273 4819587 168 40
12:00:53 3/8/2010 3 8 2010 12 639 526176 4819598 61 40
18:00:37 4/21/2013 4 21 2013 18 671 523557 4819588 168 40
14:01:48 3/23/2010 3 23 2010 14 641 521507 4819581 171 40
0:00:53 11/26/2010 11 26 2010 0 639 526192 4819598 61 40
8:00:48 4/3/2011 4 3 2011 8 665 524559 4819592 65 40
16:00:48 4/9/2013 4 9 2013 16 679 523753 4819589 169 40
8:00:55 3/11/2010 3 11 2010 8 638 525507 4819595 63 40
22:00:12 12/22/2010 12 22 2010 22 801 523533 4819588 168 40
16:00:48 1/31/2014 1 31 2014 16 916 523128 4819587 167 40
10:00:54 2/29/2012 2 29 2012 10 665 525865 4819597 62 40
12:01:17 3/12/2009 3 12 2009 12 645 526228 4819599 61 40
18:00:25 1/3/2010 1 3 2010 18 644 525818 4819597 62 40
0:01:11 4/4/2014 4 4 2014 0 914 521385 4819581 171 40
12:00:26 1/24/2014 1 24 2014 12 907 523484 4819589 168 40
4:00:55 1/15/2010 1 15 2010 4 644 525946 4819598 62 40
4:00:42 3/23/2008 3 23 2008 4 637 523654 4819589 169 40
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18:00:29 11/29/2010 11 29 2010 18 653 521771 4819583 170 40
14:00:43 1/21/2009 1 21 2009 14 637 527128 4819603 57 40
18:00:43 4/10/2010 4 10 2010 18 650 521324 4819582 171 40
18:00:47 4/4/2009 4 4 2009 18 644 522189 4819585 165 40
12:00:44 3/24/2008 3 24 2008 12 631 523437 4819589 168 40
8:00:55 1/20/2011 1 20 2011 8 642 523853 4819590 169 40
10:00:48 4/2/2012 4 2 2012 10 681 524221 4819592 121 39
12:00:42 2/17/2012 2 17 2012 12 665 525415 4819596 63 40
12:00:47 12/22/2009 12 22 2009 12 639 522918 4819587 167 40
12:00:43 2/4/2014 2 4 2014 12 908 523617 4819590 169 40
18:00:49 1/21/2014 1 21 2014 18 909 522331 4819585 165 40
16:00:47 3/8/2013 3 8 2013 16 679 522391 4819586 165 40
2:00:54 11/26/2010 11 26 2010 2 639 525970 4819598 62 40
16:00:48 3/1/2010 3 1 2010 16 633 523578 4819590 168 40
14:00:17 1/28/2010 1 28 2010 14 633 523485 4819590 168 40
8:00:48 3/19/2009 3 19 2009 8 638 522906 4819588 167 40
14:01:24 4/10/2009 4 10 2009 14 633 524108 4819592 121 39
2:00:47 1/15/2010 1 15 2010 2 644 526432 4819601 59 40
22:00:42 2/7/2010 2 7 2010 22 640 522139 4819586 165 40
10:00:54 5/4/2009 5 4 2009 10 645 525700 4819598 62 40
18:01:24 4/8/2012 4 8 2012 18 675 524791 4819595 65 40
10:00:45 3/10/2010 3 10 2010 10 642 526187 4819600 61 40
10:00:53 3/15/2010 3 15 2010 10 642 526360 4819601 61 40
14:00:36 1/23/2012 1 23 2012 14 666 524625 4819595 65 40
4:00:53 4/2/2008 4 2 2008 4 637 523576 4819591 168 40
8:00:54 2/26/2014 2 26 2014 8 908 525562 4819598 63 40
8:00:42 1/22/2014 1 22 2014 8 907 522228 4819586 165 40
10:00:27 4/2/2012 4 2 2012 10 680 524255 4819593 121 39
8:00:53 4/17/2009 4 17 2009 8 640 525991 4819600 62 40
4:00:44 11/26/2010 11 26 2010 4 643 524033 4819593 121 39
10:01:17 1/17/2010 1 17 2010 10 640 526213 4819601 61 40
14:00:54 4/19/2012 4 19 2012 14 677 523592 4819591 168 40
12:00:44 3/22/2011 3 22 2011 12 667 523420 4819591 168 40
6:00:48 3/27/2008 3 27 2008 6 634 523347 4819591 168 40
20:00:55 12/27/2013 12 27 2013 20 907 523310 4819591 168 40
10:00:53 4/3/2012 4 3 2012 10 666 526843 4819604 57 40
18:00:54 3/28/2012 3 28 2012 18 680 523730 4819592 169 40
16:00:50 4/2/2008 4 2 2008 16 632 522068 4819587 165 40
12:00:35 3/16/2009 3 16 2009 12 640 523318 4819591 168 40
16:00:42 4/24/2009 4 24 2009 16 644 525432 4819599 63 40
18:00:55 12/23/2011 12 23 2011 18 650 525761 4819600 62 40
6:00:49 4/9/2012 4 9 2012 6 671 524564 4819595 65 40
14:01:57 4/28/2009 4 28 2009 14 640 525032 4819597 64 40
12:00:42 1/17/2014 1 17 2014 12 917 523287 4819591 168 40
6:00:18 12/15/2012 12 15 2012 6 666 526507 4819603 59 40
16:00:27 4/27/2014 4 27 2014 16 909 523519 4819592 168 40
12:00:35 3/24/2010 3 24 2010 12 646 522381 4819588 165 40
14:00:53 3/23/2010 3 23 2010 14 640 521757 4819586 170 40
18:00:47 3/19/2014 3 19 2014 18 918 523950 4819594 169 40
16:00:33 3/1/2013 3 1 2013 16 666 525130 4819598 64 40
22:00:41 3/30/2009 3 30 2009 22 645 525815 4819601 62 40
18:01:23 3/7/2010 3 7 2010 18 644 525814 4819601 62 40
8:01:11 3/11/2010 3 11 2010 8 644 526026 4819602 61 40
16:00:47 2/12/2013 2 12 2013 16 679 523372 4819592 168 40
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6:00:54 2/14/2013 2 14 2013 6 679 524112 4819595 121 39
8:00:51 11/24/2013 11 24 2013 8 909 523399 4819593 168 40
16:00:41 3/23/2009 3 23 2009 16 644 523640 4819594 169 40
8:00:21 3/16/2009 3 16 2009 8 633 523861 4819595 169 40
18:00:28 3/12/2009 3 12 2009 18 640 522103 4819589 165 40
18:01:17 2/20/2014 2 20 2014 18 917 522114 4819589 165 40
18:00:41 1/20/2014 1 20 2014 18 917 522959 4819591 167 40
14:00:56 1/20/2014 1 20 2014 14 908 524017 4819595 121 39
20:00:48 2/18/2014 2 18 2014 20 918 523457 4819593 168 40
16:00:54 3/21/2010 3 21 2010 16 651 523079 4819592        167     40
14:00:54        1/28/2014       1       28      2014    14      908     522926  4819592 167     40
14:00:54        3/31/2011       3       31      2011    14      668     523747  4819595 169     40
4:00:53 1/18/2010       1       18      2010    4       639     526011  4819603 62      40
6:00:33 12/4/2010       12      4       2010    6       642     525694  4819602 62      40
12:01:17        3/10/2010       3       10      2010    12      642     526179  4819604 61      40
6:00:53 3/5/2014        3       5       2014    6       917     523567  4819594 168     40
18:00:56        1/4/2010        1       4       2010    18      639     522391  4819590 165     40
8:00:44 12/24/2008      12      24      2008    8       633     525884  4819603 62      40
10:00:53        1/15/2013       1       15      2013    10      677     521779  4819588 170     40
8:00:41 3/11/2010       3       11      2010    8       639     526219  4819604 61      40
8:00:54 2/14/2013       2       14      2013    8       679     524126  4819597 121     39
0:00:55 12/19/2012      12      19      2012    0       670     523572  4819595 168     40
12:00:42        1/14/2011       1       14      2011    12      647     523670  4819595 169     40
8:00:27 3/5/2014        3       5       2014    8       917     523597  4819595 168     40
12:00:55        1/18/2013       1       18      2013    12      663     523482  4819595 168     40
18:00:48        4/1/2008        4       1       2008    18      632     521611  4819588 170     40
10:00:44        4/11/2009       4       11      2009    10      633     524019  4819597 121     39
14:00:47        12/18/2010      12      18      2010    14      642     523507  4819595 168     40
0:01:09 1/15/2010       1       15      2010    0       640     526813  4819607 59      40
18:00:54        12/29/2012      12      29      2012    18      671     522248  4819591 165     40
16:00:25        3/21/2010       3       21      2010    16      801     523084  4819594 167     40
12:00:54        2/14/2011       2       14      2011    12      641     521951  4819590 170     40
22:00:18        3/18/2011       3       18      2011    22      664     522942  4819593 167     40
8:00:53 4/3/2011        4       3       2011    8       669     524556  4819599 65      40
18:00:48        1/1/2011        1       1       2011    18      639     522501  4819592 166     40
4:00:42 3/13/2009       3       13      2009    4       645     526701  4819607 59      40
10:00:55        3/2/2011        3       2       2011    10      650     524342  4819598 121     39
16:00:40        3/31/2011       3       31      2011    16      668     523750  4819596 169     40
18:00:09        1/28/2010       1       28      2010    18      633     523355  4819595 168     40
2:01:37 10/28/2010      10      28      2010    2       646     523548  4819596 168     40
18:00:53        1/20/2010       1       20      2010    18      640     525235  4819602 63      40
22:00:48        1/3/2010        1       3       2010    22      644     525826  4819605 62      40
8:00:47 2/13/2013       2       13      2013    8       663     523680  4819597 169     40
16:00:53        1/15/2014       1       15      2014    16      916     523621  4819597 169     40
12:00:49        1/23/2012       1       23      2012    12      666     524630  4819600 65      40
12:00:30        1/23/2012       1       23      2012    12      663     523474  4819596 168     40
10:00:50        4/19/2008       4       19      2008    10      631     523971  4819598 169     40
6:00:54 12/26/2013      12      26      2013    6       911     523485  4819596 168     40
18:00:24        3/18/2012       3       18      2012    18      658     524136  4819599 121     39
16:00:48        4/1/2009        4       1       2009    16      646     522457  4819593 166     40
16:00:54        3/28/2010       3       28      2010    16      651     526426  4819608 59      40
10:01:11        1/2/2011        1       2       2011    10      638     523189  4819596 167     40
6:00:50 3/23/2008       3       23      2008    6       635     523487  4819597 168     40
18:00:53        1/19/2013       1       19      2013    18      663     523117  4819595 167     40
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16:00:54        1/28/2014       1       28      2014    16      916     523772  4819598 169     40
14:00:50        3/6/2013        3       6       2013    14      663     523511  4819597 168     40
18:00:49        4/29/2011       4       29      2011    18      664     525415  4819604 63      40
18:00:25        3/9/2010        3       9       2010    18      647     525777  4819606 62      40
18:00:47        3/31/2012       3       31      2012    18      677     522350  4819593 165     40
8:00:48 2/26/2011       2       26      2011    8       642     525033  4819603 64      40
10:00:53        2/24/2014       2       24      2014    10      908     524852  4819602 64      40
16:00:48        1/28/2010       1       28      2010    16      633     523490  4819597 168     40
4:00:53 3/21/2009       3       21      2009    4       646     521659  4819591 170     40
18:01:14        3/19/2010       3       19      2010    18      746     524030  4819599 121     39
6:00:54 1/18/2010       1       18      2010    6       639     526008  4819607 62      40
6:00:53 2/5/2014        2       5       2014    6       916     523532  4819598 168     40
10:00:56        11/26/2009      11      26      2009    10      642     522027  4819593 165     40
8:00:53 3/22/2009       3       22      2009    8       635     523732  4819599 169     40
12:00:44        4/29/2008       4       29      2008    12      636     522725  4819595 166     40
10:00:48        3/2/2011        3       2       2011    10      639     525058  4819604 64      40
20:00:48        1/23/2012       1       23      2012    20      663     523316  4819597 168     40
2:00:52 12/20/2013      12      20      2013    2       907     523461  4819598 168     40
16:00:52        1/4/2010        1       4       2010    16      638     523455  4819598 168     40
10:00:54        1/18/2013       1       18      2013    10      663     523498  4819598 168     40
16:00:48        3/2/2013        3       2       2013    16      666     523272  4819597 168     40
16:00:47        1/18/2013       1       18      2013    16      663     522939  4819596 167     40
10:00:53        3/31/2010       3       31      2010    10      746     525765  4819607 62      40
22:00:48        12/27/2013      12      27      2013    22      671     521414  4819591 171     40
18:00:52        3/18/2011       3       18      2011    18      666     523152  4819597 167     40
0:00:54 11/30/2012      11      30      2012    0       671     522047  4819594 165     40
14:00:47        3/21/2011       3       21      2011    14      664     524764  4819603 65      40
8:00:41 3/7/2014        3       7       2014    8       908     523466  4819599 168     40
18:00:14        4/15/2011       4       15      2011    18      658     523801  4819600 169     40
8:00:13 1/16/2011       1       16      2011    8       639     523669  4819600 169     40
8:00:46 1/19/2011       1       19      2011    8       638     524165  4819601 121     39
22:00:40        12/23/2011      12      23      2011    22      650     525759  4819607 62      40
4:00:38 4/8/2012        4       8       2012    4       679     524854  4819604 64      40
6:00:54 3/21/2009       3       21      2009    6       646     521657  4819593 170     40
16:00:54        3/12/2010       3       12      2010    16      801     525978  4819608 62      40
14:00:45        4/28/2009       4       28      2009    14      644     525352  4819606 63      40
18:00:47        4/15/2013       4       15      2013    18      679     521659  4819594 170     40
0:00:48 3/19/2010       3       19      2010    0       652     525006  4819605 64      40
2:00:32 12/19/2012      12      19      2012    2       670     523499  4819600 168     40
16:01:11        1/24/2014       1       24      2014    16      917     523225  4819599 168     40
8:00:42 3/20/2014       3       20      2014    8       908     524008  4819602 169     40
6:00:15 1/24/2009       1       24      2009    6       632     521567  4819593 171     40
12:01:12        4/21/2013       4       21      2013    12      671     523561  4819600 168     40
14:00:54        1/1/2011        1       1       2011    14      638     523107  4819599 167     40
8:00:49 1/24/2009       1       24      2009    8       632     521564  4819594 171     40
18:00:29        12/27/2013      12      27      2013    18      907     523245  4819599 168     40
2:00:42 3/27/2013       3       27      2013    2       658     521334  4819593 171     40
4:00:38 12/26/2013      12      26      2013    4       911     523483  4819600 168     40
2:00:44 2/26/2014       2       26      2014    2       913     527168  4819614 57      40
6:00:56 1/15/2010       1       15      2010    6       644     525914  4819609 62      40
16:01:02        4/19/2011       4       19      2011    16      667     522237  4819596 165     40
10:00:57        3/3/2014        3       3       2014    10      907     524859  4819605 64      40
8:00:49 4/6/2012        4       6       2012    8       676     525920  4819609 62      40
14:00:22        3/21/2011       3       21      2011    14      650     524211  4819603 121     39
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4:00:47 12/13/2013      12      13      2013    4       671     526436  4819611 59      40
16:00:42        4/14/2011       4       14      2011    16      664     525938  4819610 62      40
2:00:55 3/26/2012       3       26      2012    2       678     522259  4819596 165     40
10:00:42        4/30/2013       4       30      2013    10      658     524888  4819606 64      40
14:00:47        4/12/2013       4       12      2013    14      679     521759  4819595 170     40
14:00:37        12/27/2009      12      27      2009    14      644     523847  4819602 169     40
14:00:21        1/7/2011        1       7       2011    14      654     523025  4819599 167     40
10:00:48        3/21/2008       3       21      2008    10      631     523469  4819601 168     40
12:00:44        4/4/2008        4       4       2008    12      637     521952  4819596 170     40
8:00:48 2/12/2011       2       12      2011    8       642     524171  4819604 121     39
12:00:17        3/17/2009       3       17      2009    12      637     523652  4819602 169     40
18:00:46        1/7/2014        1       7       2014    18      909     524732  4819606 65      40
22:00:15        4/11/2011       4       11      2011    22      668     521776  4819596 170     40
12:00:54        12/27/2009      12      27      2009    12      644     523846  4819603 169     40
14:00:15        1/7/2014        1       7       2014    14      909     524297  4819605 121     39
6:00:53 1/17/2014       1       17      2014    6       679     522812  4819600 167     40
10:00:57        1/27/2012       1       27      2012    10      666     525049  4819608 64      40
10:00:14        3/19/2008       3       19      2008    10      637     523956  4819604 169     40
10:00:42        3/10/2010       3       10      2010    10      639     526429  4819613 59      40
18:00:41        4/6/2009        4       6       2009    18      643     521780  4819597 170     40
6:00:56 4/8/2012        4       8       2012    6       672     524766  4819607 65      40
2:00:44 4/10/2011       4       10      2011    2       658     521355  4819596 171     40
10:01:39        12/7/2010       12      7       2010    10      641     522995  4819601 167     40
14:00:54        2/14/2011       2       14      2011    14      641     521966  4819598 170     40
16:00:53        3/23/2009       3       23      2009    16      645     523801  4819604 169     40
12:00:53        1/23/2013       1       23      2013    12      680     522865  4819601 167     40
16:00:50        4/4/2011        4       4       2011    16      665     525142  4819610 64      40
18:00:23        4/3/2008        4       3       2008    18      637     522293  4819599 165     40
18:00:52        3/25/2013       3       25      2013    18      677     521341  4819596 171     40
2:00:42 5/1/2010        5       1       2010    2       639     526001  4819613 62      40
2:00:33 12/12/2013      12      12      2013    2       908     523500  4819604 168     40
16:00:54        3/27/2014       3       27      2014    16      916     526518  4819615 59      40
22:00:54        12/22/2013      12      22      2013    22      913     527082  4819618 57      40
4:00:48 12/1/2010       12      1       2010    4       647     525584  4819612 63      40
18:00:55        1/3/2014        1       3       2014    18      916     522296  4819600 165     40
4:01:24 12/19/2012      12      19      2012    4       670     523497  4819605 168     40
18:01:12        12/27/2012      12      27      2012    18      679     521788  4819599 170     40
12:00:42        1/25/2010       1       25      2010    12      644     526022  4819614 61      40
8:00:40 3/5/2014        3       5       2014    8       908     523758  4819606 169     40
18:00:57        3/23/2013       3       23      2013    18      663     525350  4819612 63      40
10:01:34        4/25/2013       4       25      2013    10      677     521902  4819599 170     40
16:00:48        3/4/2014        3       4       2014    16      907     523502  4819605 168     40
6:00:33 12/21/2012      12      21      2012    6       671     522062  4819600 165     40
14:00:29        4/7/2012        4       7       2012    14      678     526080  4819615 61      40
10:00:55        1/19/2011       1       19      2011    10      639     524176  4819608 121     39
18:01:11        12/20/2012      12      20      2012    18      675     524707  4819610 65      40
4:00:54 11/25/2010      11      25      2010    4       642     526382  4819616 61      40
16:02:37        3/31/2011       3       31      2011    16      650     523529  4819606 168     40
16:00:41        4/3/2013        4       3       2013    16      679     524028  4819607 121     39
12:00:55        12/7/2010       12      7       2010    12      641     522996  4819604 167     40
14:00:47        1/2/2014        1       2       2014    14      911     523867  4819607 169     40
2:00:54 1/15/2010       1       15      2010    2       643     526369  4819617 61      40
16:00:53        2/3/2011        2       3       2011    16      639     523282  4819605 168     40
12:00:53        2/16/2011       2       16      2011    12      642     525819  4819614 62      40
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16:00:41        2/27/2013       2       27      2013    16      658     522372  4819602 165     40
18:00:27        1/22/2009       1       22      2009    18      633     521328  4819599 171     40
12:00:36        3/22/2011       3       22      2011    12      662     523512  4819606 168     40
12:00:23        4/5/2011        4       5       2011    12      659     524863  4819611 64      40
16:00:53        4/15/2013       4       15      2013    16      679     521687  4819600 170     40
16:00:24        4/3/2011        4       3       2011    16      658     526000  4819616 62      40
16:00:53        3/23/2010       3       23      2010    16      643     521716  4819600 170     40
16:00:52        12/7/2010       12      7       2010    16      641     522999  4819605 167     40
14:00:55        4/13/2010       4       13      2010    14      643     523527  4819607 168     40
14:00:53        3/21/2011       3       21      2011    14      662     524636  4819611 65      40
20:00:28        3/15/2014       3       15      2014    20      918     524778  4819611 65      40
16:00:48        3/20/2011       3       20      2011    16      661     521980  4819602 170     40
10:00:48        3/31/2010       3       31      2010    10      640     525741  4819615 62      40
4:01:06 11/27/2010      11      27      2010    4       642     526500  4819618 59      40
18:00:53        12/22/2009      12      22      2009    18      633     522458  4819603 166     40
10:00:56        3/15/2010       3       15      2010    10      746     526460  4819618 59      40
0:00:55 1/8/2011        1       8       2011    0       639     523186  4819606 167     40
14:00:34        1/22/2012       1       22      2012    14      666     523542  4819608 168     40
10:00:48        1/28/2014       1       28      2014    10      908     522986  4819606 167     40
8:00:06 4/7/2009        4       7       2009    8       635     522956  4819606 167     40
6:00:56 3/5/2014        3       5       2014    6       908     523755  4819609 169     40
16:00:13        3/21/2011       3       21      2011    16      665     523544  4819608 168     40
18:00:21        4/9/2012        4       9       2012    18      675     523987  4819609 169     40
12:00:54        3/10/2010       3       10      2010    12      644     526201  4819618 61      40
4:00:09 1/28/2009       1       28      2009    4       633     524082  4819610 121     39
14:00:35        1/19/2014       1       19      2014    14      907     523239  4819607 168     40
8:01:07 4/6/2014        4       6       2014    8       917     525030  4819614 64      40
0:00:32 12/8/2010       12      8       2010    0       642     526469  4819619 59      40
18:00:46        4/2/2009        4       2       2009    18      635     523102  4819607 167     40
16:00:56        1/16/2009       1       16      2009    16      633     522893  4819606 167     40
12:00:26        4/15/2008       4       15      2008    12      631     524652  4819613 65      40
16:00:54        3/9/2014        3       9       2014    16      918     524188  4819611 121     39
16:00:53        1/19/2014       1       19      2014    16      907     523238  4819608 168     40
22:00:15        3/26/2013       3       26      2013    22      658     521750  4819603 170     40
8:00:35 4/1/2013        4       1       2013    8       677     524848  4819613 64      40
10:01:11        2/25/2011       2       25      2011    10      646     525686  4819617 62      40
2:00:53 11/25/2010      11      25      2010    2       642     526382  4819619 61      40
16:00:49        4/8/2009        4       8       2009    16      638     523748  4819610 169     40
0:01:11 3/27/2013       3       27      2013    0       658     521748  4819603 170     40
18:01:11        2/16/2011       2       16      2011    18      642     523749  4819610 169     40
8:00:55 12/21/2012      12      21      2012    8       671     522065  4819604 165     40
16:00:53        12/23/2009      12      23      2009    16      647     522368  4819605 165     40
14:00:20        1/10/2010       1       10      2010    14      639     522038  4819604 165     40
10:00:54        1/15/2010       1       15      2010    10      640     525669  4819617 62      40
2:00:14 12/24/2011      12      24      2011    2       650     525910  4819619 62      40
18:00:49        4/2/2014        4       2       2014    18      916     524746  4819614 65      40
22:00:05        12/27/2012      12      27      2012    22      679     521803  4819604 170     40
14:00:53        12/7/2010       12      7       2010    14      641     522995  4819608 167     40
14:00:26        12/21/2012      12      21      2012    14      679     523261  4819609 168     40
16:00:54        12/27/2009      12      27      2009    16      644     523833  4819611 169     40
10:00:48        2/25/2011       2       25      2011    10      642     525503  4819618 63      40
18:00:53        4/13/2010       4       13      2010    18      640     525096  4819616 64      40
14:00:40        1/15/2013       1       15      2013    14      665     522152  4819606 165     40
16:00:50        3/23/2011       3       23      2011    16      668     523577  4819611 168     40
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8:00:54 3/23/2014       3       23      2014    8       908     522493  4819607 166     40
18:00:42        1/23/2009       1       23      2009    18      632     521560  4819604 171     40
2:00:52 1/4/2014        1       4       2014    2       671     521911  4819605 170     40
16:01:23        4/27/2010       4       27      2010    16      646     523388  4819610 168     40
6:00:54 1/4/2014        1       4       2014    6       671     521914  4819605 170     40
14:00:56        1/15/2013       1       15      2013    14      679     521632  4819605 170     40
16:00:54        3/7/2012        3       7       2012    16      666     523517  4819611 168     40
4:00:20 4/23/2011       4       23      2011    4       665     521531  4819604 171     40
8:00:54 2/5/2014        2       5       2014    8       916     523530  4819611 168     40
2:00:21 1/24/2009       1       24      2009    2       632     521562  4819605 171     40
8:00:47 3/19/2009       3       19      2009    8       643     523265  4819610 168     40
22:00:54        1/6/2014        1       6       2014    22      911     525324  4819618 63      40
16:00:49        12/12/2010      12      12      2010    16      801     521455  4819604 171     40
22:00:54        3/9/2013        3       9       2013    22      663     522032  4819606 165     40
12:00:54        1/15/2013       1       15      2013    12      665     522148  4819607 165     40
6:00:27 3/10/2013       3       10      2013    6       663     522038  4819606 165     40
16:00:47        3/19/2009       3       19      2009    16      634     523590  4819612 168     40
8:00:53 4/8/2012        4       8       2012    8       677     524502  4819615 65      40
14:00:23        3/30/2012       3       30      2012    14      670     524890  4819616 64      40
14:00:48        3/9/2010        3       9       2010    14      639     526360  4819622 61      40
14:00:44        1/18/2010       1       18      2010    14      644     525700  4819620 62      40
16:00:47        3/23/2012       3       23      2012    16      680     523238  4819611 168     40
4:00:56 12/13/2012      12      13      2012    4       665     525144  4819618 64      40
2:00:41 1/18/2010       1       18      2010    2       639     525968  4819621 62      40
8:00:53 1/17/2014       1       17      2014    8       679     522817  4819610 167     40
14:00:41        3/9/2014        3       9       2014    14      918     524163  4819615 121     39
22:00:47        1/7/2011        1       7       2011    22      639     523185  4819611 167     40
12:01:14        4/27/2014       4       27      2014    12      917     523686  4819613 169     40
8:00:49 1/4/2014        1       4       2014    8       671     521920  4819607 170     40
8:00:41 1/28/2009       1       28      2009    8       633     524119  4819615 121     39
4:00:33 2/20/2014       2       20      2014    4       907     524156  4819615 121     39
22:00:47        2/26/2013       2       26      2013    22      665     522452  4819609 166     40
6:00:42 1/28/2009       1       28      2009    6       633     524111  4819615 121     39
8:00:53 4/20/2009       4       20      2009    8       644     523704  4819614 169     40
18:00:42        4/4/2014        4       4       2014    18      909     525224  4819619 63      40
10:00:23        1/17/2009       1       17      2009    10      635     523228  4819612 168     40
2:00:44 3/10/2013       3       10      2013    2       663     522039  4819608 165     40
14:00:55        3/22/2011       3       22      2011    14      662     523511  4819613 168     40
12:00:47        4/8/2012        4       8       2012    12      658     523822  4819614 169     40
12:00:54        1/17/2011       1       17      2011    12      642     524303  4819616 121     39
2:00:54 5/2/2010        5       2       2010    2       639     525358  4819620 63      40
20:00:54        12/27/2013      12      27      2013    20      671     521412  4819606 171     40
16:00:44        4/8/2012        4       8       2012    16      676     524145  4819616 121     39
10:00:11        4/29/2009       4       29      2009    10      645     526002  4819623 62      40
4:00:49 1/24/2009       1       24      2009    4       632     521563  4819607 171     40
12:00:48        4/28/2011       4       28      2011    12      655     522930  4819612 167     40
8:00:27 3/11/2010       3       11      2010    8       647     525943  4819623 62      40
4:00:54 4/10/2012       4       10      2012    4       678     525012  4819619 64      40
18:00:53        4/5/2009        4       5       2009    18      644     524953  4819619 64      40
18:01:04        3/13/2011       3       13      2011    18      647     521672  4819608 170     40
6:00:55 4/10/2012       4       10      2012    6       678     525010  4819619 64      40
14:00:55        3/26/2011       3       26      2011    14      668     525387  4819621 63      40
8:00:56 4/27/2011       4       27      2011    8       667     524563  4819618 65      40
12:01:11        1/22/2012       1       22      2012    12      666     523540  4819614 168     40
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20:00:53        4/28/2014       4       28      2014    20      917     523699  4819615 169     40
8:00:50 1/18/2010       1       18      2010    8       639     526118  4819624 61      40
16:00:49        1/14/2014       1       14      2014    16      908     522046  4819609 165     40
0:00:55 1/24/2009       1       24      2009    0       632     521558  4819608 171     40
12:00:40        3/19/2009       3       19      2009    12      640     523231  4819614 168     40
10:00:20        1/15/2013       1       15      2013    10      665     522146  4819610 165     40
4:00:51 1/4/2014        1       4       2014    4       671     521920  4819609 170     40
10:01:19        12/13/2012      12      13      2012    10      677     522805  4819612 167     40
14:00:53 12/26/2013 12 26 2013 14 908 523105 4819613 167 40
18:00:49 4/13/2012 4 13 2012 18 671 523628 4819615 169 40
10:00:44 5/8/2009 5 8 2009 10 646 522616 4819612 166 40
6:00:55 11/27/2010 11 27 2010 6 642 526528 4819626 59 40
10:00:47 4/2/2012 4 2 2012 10 678 526361 4819625 61 40
14:00:53 4/29/2011 4 29 2011 14 667 525116 4819621 64 40
12:00:36 1/20/2014 1 20 2014 12 907 523181 4819614 167 40
12:00:53 1/20/2014 1 20 2014 12 679 523097 4819614 167 40
12:00:35 4/5/2011 4 5 2011 12 658 525385 4819622 63 40
8:01:03 4/10/2010 4 10 2010 8 640 523880 4819616 169 40
16:00:43 4/3/2008 4 3 2008 16 632 522646 4819612 166 40
4:00:37 2/27/2013 2 27 2013 4 665 522447 4819612 166 40
10:00:27 3/2/2011 3 2 2011 10 638 524984 4819621 64 40
8:00:44 4/4/2011 4 4 2011 8 661 524376 4819618 121 39
8:00:41 3/9/2010 3 9 2010 8 643 525836 4819624 62 40
18:00:45 12/22/2009 12 22 2009 18 640 524210 4819618 121 39
12:00:50 3/5/2010 3 5 2010 12 638 525820 4819624 62 40
18:00:51 4/30/2010 4 30 2010 18 640 521706 4819610 170 40
2:00:55 2/4/2011 2 4 2011 2 639 524052 4819618 121 39
10:00:42 4/9/2010 4 9 2010 10 644 526548 4819627 59 40
18:00:54 3/28/2012 3 28 2012 18 666 523829 4819617 169 40
14:00:53 3/22/2012 3 22 2012 14 671 522357 4819612 165 40
18:00:42 4/13/2011 4 13 2011 18 665 524890 4819621 64 40
14:00:25 3/15/2010 3 15 2010 14 650 526340 4819626 61 40
14:00:26 12/27/2012 12 27 2012 14 671 522021 4819611 165 40
2:01:00 2/20/2014 2 20 2014 2 907 524153 4819619 121 39
12:00:44 1/19/2011 1 19 2011 12 642 524167 4819619 121 39
16:00:24 4/9/2014 4 9 2014 16 909 525948 4819625 62 40
4:00:43 12/12/2013 12 12 2013 4 911 523535 4819617 168 40
2:00:54 12/8/2010 12 8 2010 2 639 526376 4819627 61 40
14:00:42 4/8/2009 4 8 2009 14 638 523722 4819617 169 40
4:00:49 3/10/2013 3 10 2013 4 663 522035 4819612 165 40
14:00:20 1/17/2009 1 17 2009 14 635 523230 4819616 168 40
22:00:43 1/23/2009 1 23 2009 22 632 521560 4819610 171 40
16:00:54 3/23/2010 3 23 2010 16 638 521781 4819611 170 40
22:00:24 1/14/2014 1 14 2014 22 679 522171 4819612 165 40
18:00:53 4/17/2009 4 17 2009 18 644 524235 4819619 121 39
10:01:15 1/23/2013 1 23 2013 10 680 522839 4819615 167 40
2:00:42 3/14/2014 3 14 2014 2 908 525136 4819623 64 40
10:00:48 12/18/2010 12 18 2010 10 642 523598 4819618 168 40
14:00:47 1/18/2013 1 18 2013 14 663 523016 4819616 167 40
14:00:54 12/27/2010 12 27 2010 14 801 522335 4819614 165 40
12:00:53 1/2/2011 1 2 2011 12 639 523084 4819616 167 40
18:00:53 12/29/2012 12 29 2012 18 663 522361 4819614 165 40
14:00:35 1/16/2009 1 16 2009 14 633 522907 4819616 167 40
0:00:54 12/17/2012 12 17 2012 0 675 525090 4819624 64 40
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8:00:32 12/7/2010 12 7 2010 8 639 525880 4819627 62 40
14:00:54 1/3/2014 1 3 2014 14 916 522261 4819614 165 40
18:00:44 5/7/2010 5 7 2010 18 652 526002 4819627 62 40
2:01:24 5/12/2011 5 12 2011 2 666 525018 4819623 64 40
8:00:42 3/20/2009 3 20 2009 8 640 523077 4819617 167 40
12:00:10 3/26/2010 3 26 2010 12 650 523917 4819620 169 40
14:00:53 2/22/2014 2 22 2014 14 908 523183 4819617 167 40
18:00:26 12/31/2012 12 31 2012 18 680 521657 4819612 170 40
4:00:47 3/23/2008 3 23 2008 4 635 523507 4819618 168 40
4:00:55 2/27/2013 2 27 2013 4 671 522175 4819614 165 40
16:00:10 3/22/2011 3 22 2011 16 666 523444 4819618 168 40
12:00:56 12/27/2012 12 27 2012 12 671 522020 4819614 165 40
12:00:47 1/3/2013 1 3 2013 12 680 522052 4819614 165 40
0:00:54 2/27/2013 2 27 2013 0 665 522512 4819615 166 40
4:00:21 4/8/2012 4 8 2012 4 673 525723 4819627 62 40
12:00:25 3/3/2014 3 3 2014 12 918 524559 4819623 65 40
18:00:48 3/4/2013 3 4 2013 18 666 523423 4819619 168 40
0:00:54 11/25/2010 11 25 2010 0 642 525623 4819627 62 40
16:00:48 1/2/2014 1 2 2014 16 909 523853 4819620 169 40
4:00:25 3/27/2013 3 27 2013 4 658 521335 4819612 171 40
16:00:54 3/23/2009 3 23 2009 16 637 523136 4819618 167 40
14:00:54 1/3/2013 1 3 2013 14 680 522048 4819614 165 40
10:00:47 2/28/2010 2 28 2010 10 640 525577 4819627 63 40
18:00:46 4/1/2009 4 1 2009 18 644 522679 4819617 166 40
14:01:05 12/12/2010 12 12 2010 14 801 521470 4819613 171 40
18:00:53 3/21/2009 3 21 2009 18 638 522522 4819616 166 40
22:00:53 1/14/2014 1 14 2014 22 908 522149 4819615 165 40
14:00:42 4/3/2013 4 3 2013 14 679 524037 4819622 121 39
2:01:19 2/27/2013 2 27 2013 2 671 522175 4819615 165 40
14:00:24 1/10/2010 1 10 2010 14 641 521950 4819615 170 40
18:00:53 4/8/2008 4 8 2008 18 631 521656 4819614 170 40
16:00:42 12/27/2010 12 27 2010 16 801 522337 4819616 165 40
14:00:49 3/26/2011 3 26 2011 14 666 525248 4819627 63 40
18:00:44 4/15/2011 4 15 2011 18 664 523859 4819622 169 40
10:03:05 1/10/2010 1 10 2010 10 641 521944 4819615 170 40
14:00:47 1/23/2014 1 23 2014 14 917 523407 4819620 168 40
14:00:54 2/18/2014 2 18 2014 14 918 523533 4819621 168 40
10:00:55 1/3/2013 1 3 2013 10 680 522052 4819616 165 40
0:00:53 3/10/2013 3 10 2013 0 663 522023 4819616 165 40
10:00:53 1/16/2009 1 16 2009 10 633 522908 4819619 167 40
18:00:30 3/18/2010 3 18 2010 18 651 523694 4819622 169 40
18:00:36 4/19/2012 4 19 2012 18 666 524481 4819625 65 40
14:00:30 12/13/2010 12 13 2010 14 642 522965 4819619 167 40
8:01:12 12/21/2012 12 21 2012 8 675 524589 4819625 65 40
6:00:28 4/25/2013 4 25 2013 6 671 521426 4819614 171 40
12:00:53 12/18/2010 12 18 2010 12 642 523534 4819621 168 40
2:00:53 4/4/2011 4 4 2011 2 647 521689 4819615 170 40
2:01:12 2/27/2013 2 27 2013 2 665 522452 4819618 166 40
8:00:42 3/20/2009 3 20 2009 8 633 523015 4819620 167 40
18:00:42 3/16/2012 3 16 2012 18 666 522032 4819617 165 40
20:00:54 3/24/2014 3 24 2014 20 907 524366 4819625 121 39
14:00:21 1/30/2013 1 30 2013 14 679 522119 4819617 165 40
10:01:17 1/15/2010 1 15 2010 10 644 525717 4819630 62 40
12:00:39 3/19/2009 3 19 2009 12 642 523435 4819622 168 40
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16:00:48 2/3/2011 2 3 2011 16 655 522865 4819620 167 40
14:00:42 1/16/2009 1 16 2009 14 635 523077 4819621 167 40
6:01:04 12/1/2010 12 1 2010 6 647 525601 4819630 63 40
2:00:27 4/18/2013 4 18 2013 2 658 525754 4819631 62 40
14:00:49 1/20/2014 1 20 2014 14 907 523329 4819622 168 40
6:00:55 2/26/2011 2 26 2011 6 642 525038 4819628 64 40
14:00:53 3/14/2012 3 14 2012 14 663 523607 4819623 168 40
12:00:53 4/20/2013 4 20 2013 12 671 524023 4819625 121 39
12:00:53 1/15/2011 1 15 2011 12 801 523701 4819623 169 40
6:00:53 12/28/2013 12 28 2013 6 671 521548 4819616 171 40
14:00:22 3/12/2010 3 12 2010 14 650 525934 4819632 62 40
8:00:47 3/21/2010 3 21 2010 8 642 523592 4819623 168 40
18:00:43 4/30/2010 4 30 2010 18 656 524002 4819625 169 40
14:00:50 4/6/2011 4 6 2011 14 655 525716 4819631 62 40
0:00:43 11/27/2010 11 27 2010 0 654 526610 4819635 59 40
0:00:46 3/26/2012 3 26 2012 0 676 521776 4819618 170 40
20:00:47 2/26/2013 2 26 2013 20 665 522459 4819620 166 40
18:00:53 4/28/2011 4 28 2011 18 655 523400 4819624 168 40
8:00:53 3/10/2010 3 10 2010 8 643 525955 4819633 62 40
4:00:21 1/5/2010 1 5 2010 4 633 521982 4819619 170 40
14:00:15 4/6/2008 4 6 2008 14 635 522180 4819620 165 40
16:00:53 1/3/2014 1 3 2014 16 916 522262 4819620 165 40
18:00:41 4/8/2008 4 8 2008 18 631 521664 4819618 170 40
18:00:47 2/18/2014 2 18 2014 18 918 523466 4819624 168 40
18:00:42 12/18/2008 12 18 2008 18 637 522358 4819620 165 40
22:00:54 2/16/2011 2 16 2011 22 642 523520 4819624 168 40
12:00:56 1/10/2010 1 10 2010 12 641 521947 4819619 170 40
18:00:47 3/14/2014 3 14 2014 18 908 525040 4819630 64 40
12:00:53 2/8/2010 2 8 2010 12 640 522481 4819621 166 40
0:00:45 1/18/2014 1 18 2014 0 908 522779 4819622 166 40
12:00:44 2/3/2013 2 3 2013 12 679 525627 4819633 62 40
14:00:54 1/1/2011 1 1 2011 14 639 523093 4819623 167 40
14:00:54 4/19/2011 4 19 2011 14 661 521892 4819620 170 40
2:00:55 12/28/2013 12 28 2013 2 671 521551 4819618 171 40
6:00:24 5/1/2011 5 1 2011 6 664 525639 4819633 62 40
2:00:54 12/22/2012 12 22 2012 2 675 525028 4819631 64 40
16:00:13 4/11/2011 4 11 2011 16 663 523872 4819626 169 40
10:00:54 2/13/2013 2 13 2013 10 680 524259 4819628 121 39
0:00:39 2/17/2011 2 17 2011 0 642 523519 4819625 168 40
2:01:53 10/29/2010 10 29 2010 2 646 523949 4819627 169 40
14:00:52 1/19/2011 1 19 2011 14 638 523994 4819627 169 40
12:00:51 1/16/2009 1 16 2009 12 633 522906 4819624 167 40
12:01:11 2/24/2011 2 24 2011 12 646 524979 4819631 64 40
16:00:47 1/7/2014 1 7 2014 16 907 522184 4819622 165 40
12:00:56 1/17/2009 1 17 2009 12 635 523230 4819625 168 40
2:00:53 3/9/2010 3 9 2010 2 643 526160 4819636 61 40
12:00:43 3/2/2010 3 2 2010 12 633 523903 4819628 169 40
16:00:54 12/18/2008 12 18 2008 16 634 523558 4819626 168 40
20:01:12 1/14/2014 1 14 2014 20 679 522176 4819622 165 40
18:00:50 1/7/2011 1 7 2011 18 654 522629 4819623 166 40
2:00:31 12/13/2013 12 13 2013 2 671 526458 4819637 59 40
10:00:21 2/28/2010 2 28 2010 10 642 525721 4819635 62 40
10:00:48 1/7/2011 1 7 2011 10 654 523771 4819627 169 40
18:00:54 3/19/2010 3 19 2010 18 644 524136 4819629 121 39
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16:00:53 3/22/2011 3 22 2011 16 664 524950 4819632 64 40
22:00:42 3/25/2012 3 25 2012 22 676 521780 4819621 170 40
14:00:54 12/26/2013 12 26 2013 14 911 523362 4819626 168 40
10:00:41 12/4/2010 12 4 2010 10 647 522970 4819625 167 40
10:00:41 4/23/2010 4 23 2010 10 652 523846 4819628 169 40
10:00:24 4/23/2010 4 23 2010 10 639 523823 4819628 169 40
2:00:53 1/4/2010 1 4 2010 2 644 525937 4819636 62 40
6:00:56 1/15/2013 1 15 2013 6 665 521871 4819621 170 40
10:00:33 12/26/2013 12 26 2013 10 908 523149 4819626 167 40
8:00:54 4/9/2010 4 9 2010 8 644 526555 4819638 59 40
0:00:47 12/3/2011 12 3 2011 0 801 527155 4819641 57 40
4:00:26 12/28/2013 12 28 2013 4 671 521542 4819621 171 40
16:00:29 4/20/2014 4 20 2014 16 907 523243 4819626 168 40
22:00:10 2/26/2012 2 26 2012 22 666 524608 4819631 65 40
0:00:55 4/5/2012 4 5 2012 0 666 526389 4819638 61 40
10:00:48 3/31/2008 3 31 2008 10 633 523546 4819627 168 40
4:00:55 4/7/2009 4 7 2009 4 638 521670 4819621 170 40
16:02:41 1/30/2013 1 30 2013 16 679 522096 4819623 165 40
18:00:59 3/17/2010 3 17 2010 18 644 525036 4819633 64 40
8:00:54 4/25/2013 4 25 2013 8 677 521913 4819623 170 40
12:00:44 3/10/2010 3 10 2010 12 640 526192 4819638 61 40
12:00:57 12/20/2012 12 20 2012 12 670 522498 4819625 166 40
16:00:46 12/27/2013 12 27 2013 16 679 522399 4819625 165 40
18:00:25 4/9/2014 4 9 2014 18 913 526998 4819642 57 40
14:00:54 12/27/2013 12 27 2013 14 679 522411 4819625 166 40
8:00:54 3/3/2010 3 3 2010 8 642 523885 4819630 169 40
4:00:53 1/15/2011 1 15 2011 4 642 523919 4819630 169 40
14:00:24 3/31/2013 3 31 2013 14 663 526115 4819638 61 40
14:00:40 1/16/2014 1 16 2014 14 908 522122 4819624 165 40
16:00:24 4/17/2009 4 17 2009 16 644 524304 4819632 121 39
2:00:54 3/16/2014 3 16 2014 2 918 524907 4819634 64 40
22:00:54 1/17/2014 1 17 2014 22 908 522776 4819627 166 40
8:01:12 12/25/2012 12 25 2012 8 679 524487 4819633 65 40
0:00:17 1/15/2014 1 15 2014 0 908 522140 4819625 165 40
16:00:21 12/26/2013 12 26 2013 16 908 523140 4819628 167 40
16:01:12 1/14/2014 1 14 2014 16 679 522331 4819626 165 40
18:00:26 12/18/2008 12 18 2008 18 634 524525 4819633 65 40
16:00:43 3/11/2010 3 11 2010 16 639 523904 4819631 169 40
12:00:54 3/14/2011 3 14 2011 12 655 524699 4819634 65 40
16:00:54 1/19/2014 1 19 2014 16 909 524479 4819634 65 40
16:00:45 4/2/2011 4 2 2011 16 666 523933 4819632 169 40
0:01:18 1/5/2010 1 5 2010 0 639 522573 4819627 166 40
2:00:43 2/17/2011 2 17 2011 2 642 523532 4819630 168 40
14:01:18 2/2/2014 2 2 2014 14 908 522066 4819625 165 40
14:00:28 3/1/2010 3 1 2010 14 639 523934 4819632 169 40
16:00:41 2/12/2010 2 12 2010 16 639 526713 4819642 59 40
0:00:50 1/15/2013 1 15 2013 0 665 521886 4819625 170 40
14:00:57 1/17/2014 1 17 2014 14 679 523406 4819630 168 40
18:00:44 4/20/2009 4 20 2009 18 644 524199 4819633 121 39
12:00:27 4/21/2011 4 21 2011 12 658 524329 4819634 121 39
6:00:36 12/13/2012 12 13 2012 6 666 526376 4819642 61 40
8:00:41 2/10/2010 2 10 2010 8 647 522331 4819627 165 40
14:00:28 1/10/2010 1 10 2010 14 638 522015 4819626 165 40
10:00:22 2/8/2010 2 8 2010 10 640 522492 4819628 166 40
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10:00:53 3/30/2012 3 30 2012 10 675 524964 4819637 64 40
10:00:55 4/8/2010 4 8 2010 10 647 524687 4819636 65 40
12:00:48 4/23/2012 4 23 2012 12 672 522109 4819627 165 40
10:00:53 12/15/2010 12 15 2010 10 642 523519 4819632 168 40
8:00:53 1/15/2011 1 15 2011 8 642 523919 4819633 169 40
14:00:54 3/21/2010 3 21 2010 14 647 521837 4819626 170 40
18:00:54 1/7/2014 1 7 2014 18 908 522565 4819629 166 40
14:00:29 3/19/2009 3 19 2009 14 638 523368 4819631 168 40
10:00:21 4/19/2012 4 19 2012 10 670 525553 4819639 63 40
12:00:55 1/10/2010 1 10 2010 12 638 522015 4819627 165 40
18:00:53 3/19/2010 3 19 2010 18 652 524226 4819635 121 39
18:00:54 3/13/2010 3 13 2010 18 647 524568 4819636 65 40
12:00:14 4/19/2008 4 19 2008 12 631 523884 4819633 169 40
12:00:54 12/26/2013 12 26 2013 12 911 523337 4819632 168 40
14:00:41 2/28/2010 2 28 2010 14 642 525648 4819640 62 40
22:00:50 11/29/2010 11 29 2010 22 653 521707 4819627 170 40
0:00:53 11/22/2013 11 22 2013 0 914 525020 4819638 64 40
18:00:20 4/9/2012 4 9 2012 18 666 523971 4819634 169 40
6:00:45 1/15/2011 1 15 2011 6 642 523917 4819634 169 40
14:00:55 1/18/2011 1 18 2011 14 638 523364 4819632 168 40
6:00:41 4/10/2008 4 10 2008 6 633 522565 4819630 166 40
16:00:42 3/19/2009 3 19 2009 16 645 524188 4819636 121 39
2:00:36 12/20/2012 12 20 2012 2 665 524689 4819637 65 40
8:00:48 4/3/2012 4 3 2012 8 673 524896 4819639 64 40
18:01:24 4/23/2010 4 23 2010 18 640 525857 4819642 62 40
2:00:54 5/12/2011 5 12 2011 2 667 526273 4819644 61 40
18:00:56 4/2/2012 4 2 2012 18 678 526488 4819645 59 40
2:00:42 4/9/2011 4 9 2011 2 655 521916 4819629 170 40
18:00:56 4/22/2011 4 22 2011 18 663 521335 4819627 171 40
12:00:56 4/18/2011 4 18 2011 12 654 524907 4819639 64 40
6:00:35 1/15/2011 1 15 2011 6 639 523920 4819636 169 40
18:00:27 12/8/2010 12 8 2010 18 655 523145 4819633 167 40
18:00:53 3/23/2012 3 23 2012 18 678 523853 4819635 169 40
4:00:56 1/15/2011 1 15 2011 4 639 523923 4819636 169 40
2:00:54 12/7/2010 12 7 2010 2 642 526082 4819644 61 40
0:00:23 1/4/2010 1 4 2010 0 644 525810 4819643 62 40
10:00:23 3/1/2013 3 1 2013 10 658 525725 4819642 62 40
12:00:43 2/28/2010 2 28 2010 12 646 525443 4819641 63 40
10:00:46 1/10/2010 1 10 2010 10 638 522016 4819629 165 40
14:00:43 3/12/2010 3 12 2010 14 801 525931 4819643 62 40
18:00:53 4/29/2011 4 29 2011 18 667 525781 4819643 62 40
4:00:27 2/23/2014 2 23 2014 4 907 523278 4819634 168 40
16:00:23 4/20/2010 4 20 2010 16 646 523506 4819635 168 40
14:00:43 12/20/2009 12 20 2009 14 643 523131 4819633 167 40
10:01:18 12/19/2009 12 19 2009 10 639 523153 4819634 167 40
8:00:55 1/15/2011 1 15 2011 8 639 523923 4819636 169 40
4:00:53 3/13/2014 3 13 2014 4 908 526171 4819645 61 40
6:00:56 4/8/2012 4 8 2012 6 679 524821 4819640 64 40
16:00:49 1/23/2012 1 23 2012 16 666 524765 4819640 65 40
20:00:55 1/24/2014 1 24 2014 20 916 525776 4819644 62 40
10:00:34 3/2/2010 3 2 2010 10 633 523928 4819637 169 40
12:00:44 4/9/2009 4 9 2009 12 645 523832 4819637 169 40
12:00:54 4/18/2011 4 18 2011 12 650 525042 4819641 64 40
22:00:26 4/3/2012 4 3 2012 22 678 525793 4819644 62 40
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10:00:49 5/5/2011 5 5 2011 10 654 522041 4819631 165 40
14:00:54 1/6/2011 1 6 2011 14 642 523952 4819637 169 40
16:00:34 4/9/2014 4 9 2014 16 907 525877 4819645 62 40
14:00:20 4/14/2008 4 14 2008 14 633 522037 4819631 165 40
6:00:36 3/20/2009 3 20 2009 6 634 523286 4819635 168 40
16:00:41 4/4/2011 4 4 2011 16 669 524904 4819641 64 40
16:00:48 3/23/2011 3 23 2011 16 662 523499 4819636 168 40
8:00:23 3/19/2009 3 19 2009 8 640 523510 4819636 168 40
8:00:55 3/19/2009 3 19 2009 8 634 523236 4819635 168 40
18:00:41 1/23/2012 1 23 2012 18 666 524950 4819642 64 40
14:00:43 4/2/2011 4 2 2011 14 667 524625 4819640 65 40
22:00:41 2/26/2013 2 26 2013 22 671 522227 4819632 165 40
14:00:55 2/28/2013 2 28 2013 14 666 526374 4819647 61 40
16:00:54 4/2/2010 4 2 2010 16 644 524721 4819641 65 40
16:00:47 4/14/2008 4 14 2008 16 633 522030 4819632 165 40
14:00:25 3/3/2012 3 3 2012 14 663 524000 4819638 169 40
12:00:52 3/14/2011 3 14 2011 12 647 524685 4819641 65 40
4:00:41 1/15/2013 1 15 2013 4 665 521872 4819631 170 40
16:00:24 4/19/2014 4 19 2014 16 909 523481 4819637 168 40
16:00:41 4/18/2011 4 18 2011 16 664 524067 4819639 121 39
10:00:47 1/13/2011 1 13 2011 10 801 524011 4819639 169 40
18:00:55 3/26/2010 3 26 2010 18 639 526887 4819650 57 40
2:00:53 12/15/2012 12 15 2012 2 666 526595 4819649 59 40
12:00:42 1/15/2014 1 15 2014 12 908 522909 4819635 167 40
6:01:12 3/25/2013 3 25 2013 6 663 524688 4819642 65 40
6:00:33 1/8/2011 1 8 2011 6 639 523509 4819638 168 40
16:00:53 4/19/2011 4 19 2011 16 659 521820 4819632 170 40
4:01:00 3/26/2014 3 26 2014 4 907 526180 4819648 61 40
2:00:56 2/23/2014 2 23 2014 2 907 523277 4819637 168 40
14:00:53 3/22/2011 3 22 2011 14 654 523332 4819637 168 40
12:00:53 2/24/2014 2 24 2014 12 918 525298 4819644 63 40
14:00:53 3/22/2011 3 22 2011 14 664 523445 4819638 168 40
14:00:48 3/22/2011 3 22 2011 14 668 523432 4819638 168 40
6:00:48 2/23/2014 2 23 2014 6 907 523274 4819637 168 40
6:00:50 12/19/2012 12 19 2012 6 675 524751 4819643 65 40
12:00:15 3/30/2008 3 30 2008 12 634 523945 4819640 169 40
14:00:48 3/10/2010 3 10 2010 14 643 525973 4819648 62 40
0:00:26 1/22/2014 1 22 2014 0 907 522223 4819635 165 40
8:00:15 3/31/2008 3 31 2008 8 633 523821 4819640 169 40
0:00:50 12/14/2012 12 14 2012 0 675 526091 4819649 61 40
12:00:54 12/26/2013 12 26 2013 12 679 522348 4819635 165 40
12:00:23 3/22/2011 3 22 2011 12 664 523440 4819639 168 40
0:00:41 12/28/2013 12 28 2013 0 671 521524 4819633 171 40
12:00:53 1/6/2011 1 6 2011 12 642 523972 4819641 169 40
2:00:54 4/7/2010 4 7 2010 2 640 524852 4819645 64 40
14:00:41 3/19/2009 3 19 2009 14 640 523246 4819639 168 40
4:00:41 3/19/2010 3 19 2010 4 642 524420 4819643 65 40
14:01:23 11/5/2010 11 5 2010 14 639 522707 4819637 166 40
0:00:53 4/6/2009 4 6 2009 0 646 523592 4819640 168 40
18:01:04 3/12/2010 3 12 2010 18 647 526461 4819651 59 40
12:00:44 12/20/2009 12 20 2009 12 643 523132 4819639 167 40
20:01:02 2/26/2013 2 26 2013 20 671 522239 4819636 165 40
16:00:53 3/9/2014 3 9 2014 16 916 524286 4819643 121 39
10:00:53 12/26/2013 12 26 2013 10 679 522353 4819636 165 40
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4:00:55 11/27/2010 11 27 2010 4 638 523139 4819639 167 40
6:01:01 4/25/2013 4 25 2013 6 677 521433 4819634 171 40
6:00:54 4/10/2008 4 10 2008 6 636 522582 4819637 166 40
16:00:55 2/2/2014 2 2 2014 16 908 522021 4819636 165 40
14:00:11 3/8/2010 3 8 2010 14 647 526337 4819651 61 40
16:00:20 1/17/2009 1 17 2009 16 635 522679 4819638 166 40
12:00:41 1/29/2014 1 29 2014 12 916 523411 4819640 168 40
10:00:56 2/2/2011 2 2 2011 10 639 523694 4819641 169 40
14:00:48 3/21/2011 3 21 2011 14 666 524597 4819645 65 40
16:00:29 4/8/2012 4 8 2012 16 658 523935 4819643 169 40
10:00:54 3/2/2011 3 2 2011 10 642 525025 4819647 64 40
12:01:10 1/9/2011 1 9 2011 12 642 523679 4819642 169 40
0:00:47 11/22/2013 11 22 2013 0 907 525357 4819648 63 40
8:00:23 1/15/2013 1 15 2013 8 665 521877 4819636 170 40
18:00:19 3/29/2014 3 29 2014 18 908 526365 4819652 61 40
10:00:55 1/29/2014 1 29 2014 10 916 523408 4819641 168 40
20:00:26 4/19/2014 4 19 2014 20 913 524972 4819647 64 40
14:00:45 12/26/2013 12 26 2013 14 679 522372 4819638 165 40
12:00:55 12/26/2013 12 26 2013 12 908 523127 4819640 167 40
10:01:06 12/26/2013 12 26 2013 10 909 523144 4819641 167 40
12:00:56 2/14/2011 2 14 2011 12 655 522367 4819638 165 40
14:00:24 2/12/2013 2 12 2013 14 679 523490 4819642 168 40
16:00:53 2/26/2013 2 26 2013 16 665 522450 4819638 166 40
10:00:56 1/15/2014 1 15 2014 10 908 522908 4819640 167 40
18:00:54 4/12/2012 4 12 2012 18 678 524854 4819647 64 40
12:00:41 3/22/2011 3 22 2011 12 668 523432 4819642 168 40
12:01:24 3/22/2011 3 22 2011 12 654 523330 4819642 168 40
2:00:50 1/15/2013 1 15 2013 2 665 521874 4819637 170 40
6:00:54 4/21/2011 4 21 2011 6 801 521325 4819636 171 40
16:00:53 4/1/2008 4 1 2008 16 637 522203 4819639 165 40
18:03:32 3/28/2010 3 28 2010 18 656 523779 4819644 169 40
18:00:42 2/2/2012 2 2 2012 18 665 523455 4819643 168 40
10:01:13 12/20/2009 12 20 2009 10 643 523125 4819642 167 40
12:00:54 4/20/2014 4 20 2014 12 917 527057 4819657 57 40
16:00:43 4/11/2011 4 11 2011 16 654 524603 4819648 65 40
12:00:48 3/4/2012 3 4 2012 12 663 524281 4819647 121 39
16:01:20 3/11/2010 3 11 2010 16 638 523879 4819645 169 40
14:00:26 3/19/2011 3 19 2011 14 662 524064 4819646 121 39
18:00:47 12/20/2012 12 20 2012 18 670 522561 4819641 166 40
4:01:09 4/25/2013 4 25 2013 4 677 521434 4819637 171 40
16:00:35 1/20/2012 1 20 2012 16 663 525884 4819653 62 40
18:00:23 12/16/2010 12 16 2010 18 642 523598 4819645 168 40
18:00:48 4/19/2014 4 19 2014 18 908 523386 4819644 168 40
2:00:56 12/24/2010 12 24 2010 2 642 526507 4819656 59 40
16:00:51 2/18/2014 2 18 2014 16 918 523471 4819644 168 40
2:01:05 1/30/2010 1 30 2010 2 640 522934 4819643 167 40
6:00:53 2/19/2013 2 19 2013 6 666 523545 4819645 168 40
14:00:53 1/7/2014 1 7 2014 14 907 522234 4819640 165 40
16:00:43 1/15/2013 1 15 2013 16 665 522170 4819640 165 40
20:00:53 1/20/2014 1 20 2014 20 917 522786 4819642 166 40
22:00:56 2/10/2011 2 10 2011 22 642 523199 4819644 167 40
4:00:41 12/24/2010 12 24 2010 4 642 526509 4819656 59 40
18:00:55 3/8/2014 3 8 2014 18 917 524355 4819648 121 39
18:00:53 12/20/2010 12 20 2010 18 642 525001 4819651 64 40
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10:00:56 3/9/2011 3 9 2011 10 650 523791 4819646 169 40
16:00:57 12/26/2013 12 26 2013 16 679 522479 4819642 166 40
12:00:55 1/19/2011 1 19 2011 12 650 523989 4819647 169 40
18:00:25 12/8/2010 12 8 2010 18 641 523466 4819645 168 40
16:01:36 12/26/2013 12 26 2013 16 911 523398 4819645 168 40
14:00:49 1/19/2014 1 19 2014 14 916 523401 4819645 168 40
18:00:38 3/21/2009 3 21 2009 18 644 522628 4819643 166 40
8:00:53 12/30/2012 12 30 2012 8 679 522495 4819642 166 40
18:00:54 3/6/2010 3 6 2010 18 647 526090 4819655 61 40
16:00:48 4/6/2008 4 6 2008 16 635 522117 4819641 165 40
18:00:43 3/28/2014 3 28 2014 18 913 524707 4819650 65 40
2:00:54 2/11/2011 2 11 2011 2 646 523039 4819645 167 40
20:00:32 1/21/2014 1 21 2014 20 907 522229 4819642 165 40
18:00:47 3/23/2010 3 23 2010 18 638 521689 4819640 170 40
8:00:43 3/31/2012 3 31 2012 8 679 525325 4819653 63 40
8:00:49 3/30/2008 3 30 2008 8 633 523961 4819648 169 40
18:00:41 4/22/2014 4 22 2014 18 913 524013 4819648 121 39
10:00:47 3/23/2010 3 23 2010 10 642 524274 4819649 121 39
14:00:48 2/1/2011 2 1 2011 14 646 523316 4819646 168 40
18:00:54 4/27/2011 4 27 2011 18 655 524058 4819649 121 39
0:00:21 2/11/2011 2 11 2011 0 642 523199 4819646 167 40
0:00:14 12/6/2010 12 6 2010 0 655 526622 4819659 59 40
8:00:54 3/19/2009 3 19 2009 8 644 523380 4819647 168 40
6:00:26 4/10/2008 4 10 2008 6 631 522632 4819645 166 40
14:00:53 3/31/2011 3 31 2011 14 650 523537 4819648 168 40
12:00:48 1/16/2009 1 16 2009 12 635 523096 4819646 167 40
8:00:53 2/19/2013 2 19 2013 8 666 523543 4819648 168 40
12:00:53 1/27/2009 1 27 2009 12 633 523780 4819649 169 40
2:00:47 2/11/2011 2 11 2011 2 642 523199 4819647 167 40
22:00:49 1/21/2014 1 21 2014 22 907 522230 4819644 165 40
2:00:42 12/30/2012 12 30 2012 2 679 522398 4819644 165 40
12:00:55 3/1/2012 3 1 2012 12 663 525220 4819655 63 40
22:00:53 1/14/2013 1 14 2013 22 665 521886 4819643 170 40
10:00:54 3/4/2012 3 4 2012 10 663 524292 4819651 121 39
6:00:54 3/21/2011 3 21 2011 6 666 523048 4819647 167 40
0:00:42 2/11/2011 2 11 2011 0 646 523048 4819647 167 40
8:00:47 3/23/2008 3 23 2008 8 637 524375 4819652 121 39
4:00:55 12/30/2012 12 30 2012 4 679 522393 4819645 165 40
18:00:48 1/18/2013 1 18 2013 18 665 523105 4819647 167 40
4:01:20 12/21/2013 12 21 2013 4 913 526670 4819660 59 40
16:00:41 4/28/2011 4 28 2011 16 664 523770 4819650 169 40
4:00:53 2/19/2013 2 19 2013 4 666 523541 4819649 168 40
0:00:53 2/27/2013 2 27 2013 0 671 522210 4819644 165 40
14:00:23 2/3/2011 2 3 2011 14 655 522954 4819647 167 40
12:01:03 1/2/2011 1 2 2011 12 638 523173 4819648 167 40
2:00:48 2/5/2014 2 5 2014 2 908 523669 4819650 169 40
16:00:53 3/28/2010 3 28 2010 16 656 523802 4819650 169 40
18:00:53 12/19/2012 12 19 2012 18 675 524096 4819651 121 39
14:00:35 4/23/2012 4 23 2012 14 672 522100 4819645 165 40
8:00:53 4/19/2008 4 19 2008 8 636 524763 4819654 65 40
6:00:54 12/21/2013 12 21 2013 6 913 526660 4819661 59 40
0:00:54 2/5/2014 2 5 2014 0 908 523672 4819650 169 40
8:00:56 4/3/2011 4 3 2011 8 666 524670 4819654 65 40
14:00:19 11/26/2011 11 26 2011 14 665 521420 4819643 171 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:48 4/18/2011 4 18 2011 14 664 524078 4819652 121 39
14:00:53 3/25/2011 3 25 2011 14 662 522717 4819648 166 40
10:00:50 2/9/2010 2 9 2010 10 638 522963 4819649 167 40
18:00:41 2/10/2011 2 10 2011 18 642 523197 4819649 167 40
12:00:51 11/21/2011 11 21 2011 12 665 521449 4819644 171 40
0:00:41 12/12/2013 12 12 2013 0 908 524283 4819653 121 39
12:00:41 4/2/2014 4 2 2014 12 917 521989 4819646 170 40
14:00:24 4/1/2008 4 1 2008 14 637 522198 4819646 165 40
22:00:34 1/20/2014 1 20 2014 22 917 522777 4819648 166 40
2:00:48 1/22/2014 1 22 2014 2 907 522224 4819646 165 40
16:00:47 3/20/2011 3 20 2011 16 664 522264 4819647 165 40
18:00:59 2/19/2013 2 19 2013 18 679 522840 4819649 167 40
10:00:54 12/8/2010 12 8 2010 10 641 523597 4819651 168 40
14:00:51 4/2/2011 4 2 2011 14 661 523976 4819653 169 40
18:00:48 3/23/2010 3 23 2010 18 643 521645 4819645 170 40
12:00:52 1/30/2010 1 30 2010 12 643 522906 4819649 167 40
16:00:29 3/31/2011 3 31 2011 16 660 523322 4819651 168 40
14:00:23 4/8/2012 4 8 2012 14 676 524204 4819654 121 39
6:00:20 2/19/2014 2 19 2014 6 907 523842 4819652 169 40
0:00:49 4/6/2009 4 6 2009 0 634 523739 4819653 169 40
4:00:30 4/8/2012 4 8 2012 4 678 525167 4819658 64 40
16:00:41 3/27/2014 3 27 2014 16 918 525700 4819660 62 40
6:01:14 12/24/2010 12 24 2010 6 642 526502 4819663 59 40
16:01:42 1/23/2013 1 23 2013 16 677 521570 4819645 171 40
8:00:56 1/8/2011 1 8 2011 8 639 523612 4819652 169 40
0:00:53 3/24/2010 3 24 2010 0 654 521802 4819646 170 40
16:00:42 4/27/2014 4 27 2014 16 917 523527 4819652 168 40
12:00:41 4/9/2009 4 9 2009 12 642 523837 4819653 169 40
18:00:47 3/19/2010 3 19 2010 18 642 524154 4819654 121 39
12:00:26 3/31/2013 3 31 2013 12 663 525461 4819659 63 40
12:00:47 3/24/2008 3 24 2008 12 635 523481 4819652 168 40
10:00:53 3/5/2010 3 5 2010 10 638 525838 4819661 62 40
12:00:41 1/7/2014 1 7 2014 12 911 524152 4819655 121 39
18:00:47 3/23/2012 3 23 2012 18 676 523975 4819654 169 40
12:00:43 3/30/2012 3 30 2012 12 670 524704 4819657 65 40
8:00:25 4/9/2010 4 9 2010 8 655 526709 4819665 59 40
22:00:11 4/8/2008 4 8 2008 22 631 521638 4819647 170 40
4:00:48 4/7/2009 4 7 2009 4 640 525099 4819659 64 40
6:00:54 1/7/2014 1 7 2014 6 909 524963 4819658 64 40
14:00:48 12/23/2010 12 23 2010 14 801 523456 4819653 168 40
12:01:47 2/3/2011 2 3 2011 12 642 523962 4819655 169 40
6:01:12 11/22/2013 11 22 2013 6 914 523867 4819655 169 40
0:00:48 1/24/2013 1 24 2013 0 677 521561 4819647 171 40
14:00:50 1/15/2013 1 15 2013 14 677 521731 4819647 170 40
6:00:48 2/20/2014 2 20 2014 6 907 524164 4819656 121 39
8:00:48 10/29/2010 10 29 2010 8 646 523019 4819652 167 40
22:00:47 3/23/2010 3 23 2010 22 654 521808 4819648 170 40
18:00:48 1/16/2009 1 16 2009 18 635 523034 4819652 167 40
12:00:43 2/28/2010 2 28 2010 12 644 525466 4819661 63 40
12:00:54 1/16/2013 1 16 2013 12 677 521702 4819648 170 40
4:01:20 1/8/2014 1 8 2014 4 917 522591 4819651 166 40
14:00:50 12/22/2012 12 22 2012 14 663 523123 4819653 167 40
16:00:47 3/4/2013 3 4 2013 16 666 523471 4819654 168 40
4:00:56 4/10/2012 4 10 2012 4 675 524860 4819659 64 40
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16:01:50 4/27/2010 4 27 2010 16 644 523424 4819654 168 40
8:00:31 3/9/2014 3 9 2014 8 917 524467 4819658 65 40
14:00:37 3/21/2011 3 21 2011 14 654 524323 4819657 121 39
14:00:53 3/22/2009 3 22 2009 14 647 524743 4819659 65 40
10:00:54 1/31/2013 1 31 2013 10 679 523462 4819654 168 40
4:00:41 12/12/2013 12 12 2013 4 908 523417 4819654 168 40
16:00:34 1/16/2009 1 16 2009 16 635 523052 4819653 167 40
6:00:42 3/25/2013 3 25 2013 6 658 524591 4819659 65 40
12:00:44 12/22/2009 12 22 2009 12 638 522909 4819653 167 40
10:00:47 1/30/2010 1 30 2010 10 643 522911 4819653 167 40
12:00:48 12/13/2010 12 13 2010 12 642 522637 4819652 166 40
10:00:55 12/13/2010 12 13 2010 10 642 522640 4819652 166 40
6:00:25 4/10/2012 4 10 2012 6 675 524857 4819660 64 40
16:00:41 12/22/2012 12 22 2012 16 665 523157 4819654 167 40
8:00:47 2/19/2014 2 19 2014 8 907 523839 4819657 169 40
8:00:55 3/8/2012 3 8 2012 8 663 523193 4819655 167 40
8:00:53 4/2/2013 4 2 2013 8 663 524902 4819661 64 40
14:00:42 11/21/2010 11 21 2010 14 647 523629 4819656 169 40
2:00:53 1/20/2012 1 20 2012 2 666 526836 4819669 57 40
14:00:32 1/28/2010 1 28 2010 14 640 522934 4819654 167 40
8:00:53 3/25/2011 3 25 2011 8 654 522952 4819654 167 40
4:01:24 12/19/2012 12 19 2012 4 675 524766 4819661 65 40
14:00:53 1/29/2014 1 29 2014 14 916 523395 4819656 168 40
10:00:54 3/28/2013 3 28 2013 10 679 523763 4819657 169 40
16:00:27 3/23/2012 3 23 2012 16 670 523145 4819655 167 40
18:00:55 4/8/2008 4 8 2008 18 635 521622 4819650 170 40
8:00:53 1/20/2011 1 20 2011 8 639 523968 4819658 169 40
14:00:41 1/16/2013 1 16 2013 14 677 521702 4819651 170 40
10:00:41 3/6/2014 3 6 2014 10 917 524218 4819660 121 39
6:00:47 12/30/2012 12 30 2012 6 679 522431 4819654 166 40
20:00:48 1/17/2014 1 17 2014 20 908 522716 4819655 166 40
16:00:56 4/3/2011 4 3 2011 16 666 525281 4819664 63 40
6:00:56 12/14/2012 12 14 2012 6 675 525717 4819666 62 40
12:00:41 3/10/2010 3 10 2010 12 639 526395 4819669 61 40
10:00:53 1/20/2011 1 20 2011 10 638 523670 4819658 169 40
12:00:53 1/15/2011 1 15 2011 12 638 523684 4819659 169 40
8:02:45 4/16/2009 4 16 2009 8 640 522031 4819653 165 40
4:02:22 1/20/2012 1 20 2012 4 666 526832 4819670 57 40
12:00:31 2/26/2014 2 26 2014 12 918 525883 4819667 62 40
14:00:57 1/18/2011 1 18 2011 14 642 523456 4819658 168 40
12:00:43 4/22/2014 4 22 2014 12 913 524350 4819661 121 39
4:00:53 1/18/2014 1 18 2014 4 917 523015 4819657 167 40
6:00:42 12/19/2012 12 19 2012 6 670 523482 4819658 168 40
2:00:53 3/28/2013 3 28 2013 2 671 521465 4819652 171 40
6:00:24 4/12/2013 4 12 2013 6 658 521799 4819653 170 40
16:00:54 3/13/2009 3 13 2009 16 639 521599 4819652 170 40
4:00:56 2/8/2010 2 8 2010 4 640 522319 4819655 165 40
14:00:42 11/25/2010 11 25 2010 14 801 523506 4819659 168 40
10:00:41 12/23/2008 12 23 2008 10 632 522862 4819657 167 40
18:00:48 1/20/2012 1 20 2012 18 663 525769 4819667 62 40
10:00:42 2/13/2010 2 13 2010 10 639 524977 4819664 64 40
10:00:56 1/7/2014 1 7 2014 10 911 524140 4819661 121 39
12:00:15 3/26/2010 3 26 2010 12 644 525725 4819667 62 40
20:00:48 1/14/2013 1 14 2013 20 665 521888 4819654 170 40
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16:00:55 1/16/2014 1 16 2014 16 909 522980 4819658 167 40
8:00:50 2/8/2010 2 8 2010 8 640 522243 4819655 165 40
12:01:15 1/20/2014 1 20 2014 12 916 523498 4819659 168 40
18:00:38 4/6/2009 4 6 2009 18 646 521368 4819652 171 40
18:00:41 3/11/2014 3 11 2014 18 916 524568 4819664 65 40
2:01:12 4/18/2013 4 18 2013 2 677 525808 4819668 62 40
6:00:43 3/6/2013 3 6 2013 6 658 523180 4819659 167 40
14:00:30 4/27/2010 4 27 2010 14 646 523381 4819660 168 40
12:00:43 2/28/2010 2 28 2010 12 643 525517 4819667 63 40
16:00:54 3/23/2010 3 23 2010 16 647 521794 4819654 170 40
16:00:22 3/23/2011 3 23 2011 16 666 523306 4819660 168 40
2:00:56 4/8/2009 4 8 2009 2 638 524276 4819663 121 39
16:01:43 3/27/2014 3 27 2014 16 913 525893 4819669 62 40
18:00:59 4/2/2012 4 2 2012 18 673 523985 4819663 169 40
16:00:33 2/27/2011 2 27 2011 16 654 522309 4819657 165 40
22:00:27 12/9/2011 12 9 2011 22 658 524141 4819664 121 39
8:00:23 3/24/2008 3 24 2008 8 633 523635 4819662 169 40
18:00:44 4/10/2014 4 10 2014 18 908 523943 4819663 169 40
16:01:18 2/27/2013 2 27 2013 16 665 522432 4819658 166 40
18:00:47 1/1/2011 1 1 2011 18 638 522765 4819659 166 40
18:01:07 3/23/2009 3 23 2009 18 648 521642 4819656 170 40
8:00:53 3/25/2010 3 25 2010 8 640 522996 4819660 167 40
16:00:53 3/20/2011 3 20 2011 16 663 521755 4819656 170 40
20:01:27 2/21/2014 2 21 2014 20 918 524987 4819667 64 40
4:00:48 4/12/2013 4 12 2013 4 658 521799 4819656 170 40
16:05:48 4/11/2011 4 11 2011 16 660 523834 4819663 169 40
16:00:26 12/1/2010 12 1 2010 16 646 522274 4819658 165 40
18:00:44 3/23/2010 3 23 2010 18 647 521602 4819656 170 40
12:00:54 3/10/2010 3 10 2010 12 647 526192 4819672 61 40
10:00:54 12/22/2009 12 22 2009 10 638 522903 4819661 167 40
18:00:54 12/8/2010 12 8 2010 18 638 523310 4819662 168 40
4:01:42 1/17/2014 1 17 2014 4 679 522776 4819661 166 40
8:01:17 4/28/2009 4 28 2009 8 640 524960 4819668 64 40
12:00:16 3/4/2012 3 4 2012 12 665 524228 4819666 121 39
18:00:43 4/20/2014 4 20 2014 18 913 523103 4819662 167 40
18:00:24 3/17/2010 3 17 2010 18 651 525037 4819669 64 40
22:00:56 2/10/2011 2 10 2011 22 646 522824 4819661 167 40
8:00:56 2/12/2011 2 12 2011 8 639 524040 4819666 121 39
12:00:48 3/19/2009 3 19 2009 12 639 523253 4819663 168 40
14:00:41 3/2/2013 3 2 2013 14 663 525531 4819672 63 40
16:00:42 3/22/2011 3 22 2011 16 660 525171 4819670 64 40
10:00:53 4/25/2009 4 25 2009 10 634 523433 4819664 168 40
18:01:00 3/21/2010 3 21 2010 18 642 524047 4819667 121 39
18:00:25 5/5/2011 5 5 2011 18 654 524330 4819668 121 39
10:01:12 3/6/2014 3 6 2014 10 908 524452 4819668 65 40
12:00:22 3/22/2009 3 22 2009 12 647 524587 4819669 65 40
2:00:56 11/30/2012 11 30 2012 2 677 522533 4819662 166 40
4:00:55 4/25/2013 4 25 2013 4 671 521409 4819658 171 40
16:01:23 3/23/2010 3 23 2010 16 641 521819 4819660 170 40
14:00:30 2/28/2010 2 28 2010 14 643 525514 4819673 63 40
8:00:47 2/22/2014 2 22 2014 8 908 524479 4819669 65 40
14:00:53 3/21/2011 3 21 2011 14 665 523481 4819665 168 40
12:00:53 4/10/2009 4 10 2009 12 648 523846 4819667 169 40
16:00:41 12/9/2011 12 9 2011 16 658 521457 4819659 171 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:56 12/26/2013 12 26 2013 18 909 523092 4819664 167 40
14:00:50 1/20/2014 1 20 2014 14 916 524499 4819669 65 40
14:00:44 12/22/2009 12 22 2009 14 638 522901 4819664 167 40
6:00:48 1/28/2014 1 28 2014 6 908 522752 4819663 166 40
18:01:04 3/23/2009 3 23 2009 18 642 523003 4819664 167 40
6:00:24 2/8/2010 2 8 2010 6 640 522243 4819662 165 40
16:00:42 1/15/2013 1 15 2013 16 677 521690 4819660 170 40
18:00:32 3/17/2011 3 17 2011 18 664 523498 4819666 168 40
2:00:56 1/8/2014 1 8 2014 2 917 522597 4819663 166 40
12:00:47 4/2/2010 4 2 2010 12 644 524461 4819670 65 40
14:01:23 4/8/2010 4 8 2010 14 650 523775 4819667 169 40
16:00:52 4/7/2009 4 7 2009 16 648 525847 4819675 62 40
16:00:36 4/28/2008 4 28 2008 16 636 524154 4819669 121 39
22:00:48 1/23/2013 1 23 2013 22 677 521538 4819660 171 40
12:00:41 3/3/2014 3 3 2014 12 908 524704 4819671 65 40
18:01:41 12/10/2011 12 10 2011 18 650 527127 4819680 57 40
22:00:42 1/2/2014 1 2 2014 22 679 521740 4819661 170 40
12:00:42 4/25/2011 4 25 2011 12 666 524888 4819672 64 40
12:00:44 3/15/2010 3 15 2010 12 652 526182 4819677 61 40
22:00:56 4/19/2011 4 19 2011 22 801 521317 4819659 171 40
14:00:22 2/28/2010 2 28 2010 14 646 525456 4819674 63 40
12:00:57 3/30/2012 3 30 2012 12 675 525009 4819672 64 40
6:00:49 2/10/2010 2 10 2010 6 647 522326 4819663 165 40
14:00:50 3/6/2014 3 6 2014 14 908 522769 4819664 166 40
16:00:47 3/5/2010 3 5 2010 16 644 525841 4819676 62 40
12:00:46 4/9/2014 4 9 2014 12 908 526543 4819678 59 40
16:00:55 3/18/2010 3 18 2010 16 641 522173 4819663 165 40
18:00:54 3/22/2009 3 22 2009 18 635 523611 4819668 169 40
22:00:44 1/16/2009 1 16 2009 22 635 522953 4819666 167 40
6:00:53 2/11/2011 2 11 2011 6 639 523372 4819667 168 40
16:00:52 1/2/2014 1 2 2014 16 911 523885 4819669 169 40
8:00:53 2/11/2011 2 11 2011 8 639 523374 4819668 168 40
12:00:25 3/17/2011 3 17 2011 12 661 524291 4819671 121 39
8:00:53 3/24/2009 3 24 2009 8 644 523385 4819668 168 40
12:00:44 3/24/2010 3 24 2010 12 801 522015 4819664 165 40
14:01:11 3/21/2010 3 21 2010 14 641 521818 4819663 170 40
18:00:48 3/6/2010 3 6 2010 18 643 526094 4819678 61 40
16:00:35 1/1/2011 1 1 2011 16 639 522997 4819667 167 40
6:00:47 3/19/2009 3 19 2009 6 640 523429 4819668 168 40
16:00:56 3/12/2010 3 12 2010 16 650 525874 4819678 62 40
18:00:47 2/10/2011 2 10 2011 18 646 522825 4819667 167 40
18:00:24 3/31/2012 3 31 2012 18 680 524048 4819671 121 39
8:00:34 2/20/2014 2 20 2014 8 907 524180 4819672 121 39
10:00:49 2/27/2014 2 27 2014 10 918 525420 4819676 63 40
14:00:41 1/30/2010 1 30 2010 14 643 522812 4819667 167 40
18:00:27 4/22/2008 4 22 2008 18 633 523596 4819670 168 40
18:00:47 3/29/2011 3 29 2011 18 661 525175 4819676 64 40
8:00:48 3/21/2009 3 21 2009 8 643 523000 4819668 167 40
0:00:37 4/4/2011 4 4 2011 0 647 521692 4819663 170 40
16:00:18 4/20/2014 4 20 2014 16 913 523364 4819669 168 40
6:00:24 4/8/2009 4 8 2009 6 643 524909 4819675 64 40
10:00:55 1/16/2009 1 16 2009 10 635 523088 4819668 167 40
0:00:56 3/23/2012 3 23 2012 0 671 521620 4819664 170 40
22:00:42 2/25/2014 2 25 2014 22 913 527214 4819684 57 40
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20:00:54 12/22/2013 12 22 2013 20 913 527148 4819684 57 40
6:00:24 4/7/2009 4 7 2009 6 640 525044 4819676 64 40
18:00:45 3/21/2009 3 21 2009 18 634 522966 4819668 167 40
4:00:54 3/28/2012 3 28 2012 4 676 521452 4819663 171 40
14:00:34 1/16/2014 1 16 2014 14 909 523064 4819669 167 40
8:00:42 3/13/2009 3 13 2009 8 645 526442 4819681 59 40
6:00:54 3/14/2014 3 14 2014 6 918 525138 4819676 64 40
4:00:48 3/19/2009 3 19 2009 4 640 523430 4819670 168 40
20:00:48 1/23/2013 1 23 2013 20 677 521557 4819664 171 40
6:00:53 3/27/2010 3 27 2010 6 639 525120 4819677 64 40
4:01:24 3/14/2014 3 14 2014 4 918 525142 4819677 64 40
8:00:48 3/20/2009 3 20 2009 8 639 523217 4819670 168 40
4:00:50 4/8/2009 4 8 2009 4 643 524908 4819676 64 40
14:00:43 1/23/2013 1 23 2013 14 677 521568 4819665 171 40
14:00:41 4/10/2009 4 10 2009 14 643 524658 4819675 65 40
10:01:12 2/2/2011 2 2 2011 10 650 523756 4819672 169 40
0:00:47 3/26/2012 3 26 2012 0 678 522177 4819667 165 40
2:00:58 1/24/2013 1 24 2013 2 677 521581 4819665 171 40
0:00:41 4/20/2011 4 20 2011 0 801 521320 4819665 171 40
22:00:54 4/3/2014 4 3 2014 22 914 521386 4819665 171 40
14:00:15 4/2/2008 4 2 2008 14 635 523324 4819672 168 40
22:00:20 4/23/2008 4 23 2008 22 631 521226 4819665 171 40
6:00:53 3/26/2014 3 26 2014 6 908 524619 4819676 65 40
12:00:44 3/11/2012 3 11 2012 12 663 523706 4819673 169 40
12:00:58 1/13/2011 1 13 2011 12 647 524190 4819675 121 39
16:00:43 1/30/2010 1 30 2010 16 643 522799 4819670 166 40
18:00:53 3/6/2010 3 6 2010 18 642 526542 4819684 59 40
0:00:53 4/4/2012 4 4 2012 0 678 525730 4819681 62 40
10:00:38 3/1/2012 3 1 2012 10 663 525037 4819678 64 40
12:00:47 4/28/2011 4 28 2011 12 667 525826 4819681 62 40
12:00:56 11/21/2010 11 21 2010 12 647 523649 4819673 169 40
14:00:41 3/19/2009 3 19 2009 14 639 523253 4819672 168 40
4:00:56 3/16/2014 3 16 2014 4 918 524961 4819678 64 40
4:00:56 11/18/2013 11 18 2013 4 907 523494 4819673 168 40
6:00:25 3/16/2014 3 16 2014 6 918 524959 4819678 64 40
0:00:43 4/6/2009 4 6 2009 0 638 523503 4819673 168 40
12:00:26 2/23/2014 2 23 2014 12 908 524139 4819675 121 39
18:00:41 3/18/2011 3 18 2011 18 661 522133 4819669 165 40
6:00:33 4/16/2014 4 16 2014 6 916 525059 4819679 64 40
14:00:42 4/28/2008 4 28 2008 14 636 524092 4819675 121 39
18:01:11 4/26/2014 4 26 2014 18 913 527049 4819687 57 40
4:00:54 3/27/2010 3 27 2010 4 639 525119 4819679 64 40
14:00:48 4/22/2009 4 22 2009 14 634 523408 4819673 168 40
18:03:10 3/28/2010 3 28 2010 18 654 525188 4819680 64 40
14:00:49 3/26/2011 3 26 2011 14 655 525298 4819680 63 40
8:00:47 4/6/2008 4 6 2008 8 635 523044 4819672 167 40
0:00:48 1/19/2011 1 19 2011 0 638 523643 4819674 169 40
10:00:54 3/27/2008 3 27 2008 10 634 523788 4819675 169 40
14:00:50 3/28/2010 3 28 2010 14 656 523842 4819675 169 40
8:00:24 12/18/2010 12 18 2010 8 639 526389 4819685 61 40
0:00:54 4/6/2009 4 6 2009 0 640 523464 4819674 168 40
16:00:48 1/15/2013 1 15 2013 16 679 521640 4819668 170 40
16:00:46 1/6/2014 1 6 2014 16 909 523324 4819674 168 40
14:00:56 4/18/2011 4 18 2011 14 666 525158 4819681 64 40
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14:00:48 4/27/2013 4 27 2013 14 658 523498 4819675 168 40
22:00:54 12/27/2013 12 27 2013 22 907 523385 4819674 168 40
18:00:48 2/20/2014 2 20 2014 18 908 522710 4819672 166 40
18:00:48 1/8/2010 1 8 2010 18 638 521894 4819670   170     40
18:00:53        3/7/2014        3       7       2014    18      908     522492  4819672 166     40
10:00:58        5/6/2009        5       6       2009    10      642     523374  4819675 168     40
12:00:56        12/28/2013      12      28      2013    12      909     523178  4819674 167     40
18:00:24        4/13/2011       4       13      2011    18      659     524873  4819680 64      40
10:00:50        4/11/2010       4       11      2010    10      651     523815  4819677 169     40
10:00:50        12/13/2012      12      13      2012    10      665     523023  4819674 167     40
8:00:48 3/11/2011       3       11      2011    8       801     523679  4819676 169     40
14:00:36        3/2/2010        3       2       2010    14      641     522334  4819672 165     40
0:00:55 2/26/2014       2       26      2014    0       913     527203  4819690 57      40
14:00:53        4/4/2014        4       4       2014    14      907     523677  4819677 169     40
0:00:54 2/8/2010        2       8       2010    0       640     522280  4819672 165     40
4:00:31 2/11/2011       2       11      2011    4       639     523370  4819676 168     40
16:00:54        3/23/2010       3       23      2010    16      639     521994  4819671 170     40
6:00:55 3/14/2014       3       14      2014    6       916     524934  4819681 64      40
12:00:48        3/22/2011       3       22      2011    12      666     523385  4819676 168     40
18:00:54        3/18/2009       3       18      2009    18      633     522557  4819673 166     40
0:01:16 12/22/2012      12      22      2012    0       675     525096  4819682 64      40
14:00:42        3/18/2011       3       18      2011    14      801     521978  4819671 170     40
16:00:41        3/30/2012       3       30      2012    16      658     524379  4819680 121     39
4:00:53 1/5/2010        1       5       2010    4       638     522124  4819672 165     40
4:00:47 4/7/2009        4       7       2009    4       637     525124  4819683 64      40
8:00:46 12/24/2010      12      24      2010    8       642     526804  4819689 59      40
8:00:20 1/18/2014       1       18      2014    8       908     522869  4819675 167     40
6:00:18 4/17/2008       4       17      2008    6       634     521366  4819670 171     40
22:00:16        3/29/2009       3       29      2009    22      642     524029  4819679 121     39
14:00:53        3/19/2009       3       19      2009    14      647     523214  4819676 168     40
8:00:48 4/5/2008        4       5       2008    8       634     523682  4819678 169     40
14:00:22        12/28/2013      12      28      2013    14      909     523179  4819677 167     40
14:00:50        3/22/2011       3       22      2011    14      666     523390  4819677 168     40
4:00:42 3/14/2014       3       14      2014    4       916     524946  4819683 64      40
6:00:55 4/7/2009        4       7       2009    6       637     525122  4819684 64      40
10:00:54        2/27/2014       2       27      2014    10      907     525436  4819685 63      40
10:00:54        12/26/2013      12      26      2013    10      911     523349  4819677 168     40
6:00:47 1/20/2012       1       20      2012    6       666     526941  4819691 57      40
22:01:11        4/24/2013       4       24      2013    22      671     521390  4819671 171     40
16:00:45        4/3/2011        4       3       2011    16      667     525271  4819685 63      40
0:00:54 1/17/2010       1       17      2010    0       640     527054  4819692 57      40
8:00:49 1/17/2009       1       17      2009    8       635     522934  4819677 167     40
14:00:53        4/29/2008       4       29      2008    14      636     522988  4819677 167     40
8:00:54 1/3/2012        1       3       2012    8       665     526542  4819690 59      40
18:00:23        4/12/2008       4       12      2008    18      633     522454  4819676 166     40
10:00:48        12/2/2011       12      2       2011    10      659     522082  4819674 165     40
6:00:47 3/28/2012       3       28      2012    6       676     521450  4819673 171     40
16:00:37        2/3/2011        2       3       2011    16      642     523250  4819679 168     40
18:00:47        4/17/2009       4       17      2009    18      640     526629  4819691 59      40
4:00:55 4/16/2014       4       16      2014    4       916     525063  4819685 64      40
12:00:41        4/4/2012        4       4       2012    12      658     522437  4819676 166     40
6:00:15 1/17/2009       1       17      2009    6       635     522928  4819678 167     40
10:00:32        3/11/2012       3       11      2012    10      663     523703  4819680 169     40
8:00:48 12/27/2013      12      27      2013    8       671     521401  4819673 171     40
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16:00:48        1/18/2013       1       18      2013    16      665     523229  4819679 168     40
10:00:56        1/30/2010       1       30      2010    10      640     523144  4819678 167     40
16:00:54        3/23/2009       3       23      2009    16      638     522681  4819677 166     40
10:00:55        3/6/2014        3       6       2014    10      918     524514  4819684 65      40
2:01:23 1/20/2011       1       20      2011    2       650     524059  4819682 121     39
20:00:53        3/24/2014       3       24      2014    20      909     525384  4819687 63      40
10:00:55        1/17/2014       1       17      2014    10      679     523330  4819680 168     40
10:00:50        3/16/2009       3       16      2009    10      644     523802  4819682 169     40
8:00:22 2/24/2012       2       24      2012    8       663     523876  4819682 169     40
10:02:23        4/1/2012        4       1       2012    10      666     524160  4819683 121     39
22:00:47        12/27/2013      12      27      2013    22      909     523369  4819680 168     40
2:00:41 3/30/2009       3       30      2009    2       644     524041  4819683 121     39
2:00:30 1/17/2009       1       17      2009    2       635     522931  4819680 167     40
18:00:47        3/28/2012       3       28      2012    18      676     524195  4819684 121     39
10:00:24        2/28/2010       2       28      2010    10      643     525542  4819689 63      40
18:00:38        1/28/2010       1       28      2010    18      640     523149  4819681 167     40
2:00:41 4/9/2012        4       9       2012    2       666     524971  4819687 64      40
18:00:45        1/24/2014       1       24      2014    18      907     523395  4819682 168     40
18:00:50        1/2/2013        1       2       2013    18      665     523143  4819681 167     40
10:00:44        11/26/2010      11      26      2010    10      655     523427  4819682 168     40
16:00:48        4/16/2011       4       16      2011    16      663     524323  4819685 121     39
16:00:42        1/15/2014       1       15      2014    16      917     522995  4819680 167     40
6:00:52 2/5/2014        2       5       2014    6       908     523529  4819682 168     40
12:00:48        3/19/2009       3       19      2009    12      638     523405  4819682 168     40
20:00:50        3/24/2013       3       24      2013    20      679     521428  4819676 171     40
16:00:45        1/28/2010       1       28      2010    16      640     523154  4819681 167     40
12:00:40        3/19/2009       3       19      2009    12      647     523217  4819682 168     40
16:01:44        3/2/2010        3       2       2010    16      641     522352  4819679 165     40
18:00:41        4/1/2009        4       1       2009    18      646     522290  4819679 165     40
12:00:42        2/3/2011        2       3       2011    12      638     524204  4819685 121     39
14:00:43        3/12/2010       3       12      2010    14      643     526506  4819694 59      40
8:00:54 3/9/2013        3       9       2013    8       663     523964  4819684 169     40
12:00:14        2/4/2014        2       4       2014    12      916     523657  4819683 169     40
10:00:45        3/28/2010       3       28      2010    10      650     524808  4819688 64      40
6:01:24 4/8/2012        4       8       2012    6       678     525165  4819689 64      40
14:00:53        12/30/2012      12      30      2012    14      679     522595  4819680 166     40
0:00:54 12/13/2012      12      13      2012    0       665     525594  4819691 63      40
12:00:55        4/5/2011        4       5       2011    12      654     525331  4819690 63      40
12:00:47        1/2/2014        1       2       2014    12      916     523377  4819683 168     40
8:01:18 2/18/2014       2       18      2014    8       907     524199  4819686 121     39
14:00:47        3/9/2010        3       9       2010    14      643     526274  4819694 61      40
18:00:56        1/23/2013       1       23      2013    18      677     521586  4819677 171     40
16:01:21        1/2/2013        1       2       2013    16      671     522347  4819680 165     40
12:00:38        1/30/2010       1       30      2010    12      640     523140  4819683 167     40
16:00:23        1/29/2010       1       29      2010    16      640     523147  4819683 167     40
12:00:09        3/24/2009       3       24      2009    12      638     523995  4819686 169     40
8:00:41 2/5/2014        2       5       2014    8       908     523529  4819684 168     40
4:00:41 1/6/2014        1       6       2014    4       679     523320  4819684 168     40
12:00:56        2/3/2011        2       3       2011    12      639     524143  4819687 121     39
16:01:41        4/7/2010        4       7       2010    16      639     525027  4819690 64      40
20:00:56        3/24/2014       3       24      2014    20      918     525036  4819690 64      40
4:00:32 4/10/2011       4       10      2011    4       660     521795  4819679 170     40
8:00:39 1/25/2014       1       25      2014    8       916     526121  4819695 61      40
14:00:42        2/28/2010       2       28      2010    14      644     525459  4819692 63      40
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14:00:20        1/15/2014       1       15      2014    14      908     522889  4819683 167     40
10:00:50        2/9/2013        2       9       2013    10      663     524340  4819689 121     39
18:00:54        3/18/2009       3       18      2009    18      633     522480  4819682 166     40
18:01:12        3/23/2012       3       23      2012    18      680     523806  4819687 169     40
4:00:50 1/17/2009       1       17      2009    4       635     522941  4819684 167     40
16:00:12        12/26/2012      12      26      2012    16      675     523162  4819685 167     40
10:00:48        3/2/2013        3       2       2013    10      663     525555  4819693 63      40
6:00:44 4/13/2011       4       13      2011    6       666     521419  4819679 171     40
14:00:54        1/18/2013       1       18      2013    14      665     523227  4819685 168     40
0:00:41 1/17/2009       1       17      2009    0       635     522929  4819684 167     40
8:00:53 3/20/2009       3       20      2009    8       634     523367  4819686 168     40
6:00:49 4/15/2014       4       15      2014    6       909     525851  4819695 62      40
18:00:51        3/18/2014       3       18      2014    18      917     522116  4819682 165     40
22:00:53        12/11/2010      12      11      2010    22      654     525648  4819694 62      40
8:00:56 3/21/2009       3       21      2009    8       635     523029  4819685 167     40
12:00:26        3/1/2010        3       1       2010    12      644     523507  4819687 168     40
12:00:44        1/9/2011        1       9       2011    12      639     523756  4819688 169     40
18:00:07        1/16/2009       1       16      2009    18      635     522946  4819685 167     40
18:00:54        12/5/2010       12      5       2010    18      647     522708  4819684 166     40
18:00:56        4/23/2008       4       23      2008    18      631     521372  4819680 171     40
22:00:54        1/14/2013       1       14      2013    22      677     521675  4819681 170     40
14:00:56        2/19/2014       2       19      2014    14      908     524204  4819690 121     39
0:00:53 2/10/2010       2       10      2010    0       647     522234  4819683 165     40
16:00:55        1/16/2014       1       16      2014    16      916     522705  4819685 166     40
18:00:14        4/25/2009       4       25      2009    18      639     524036  4819690 121     39
0:00:43 3/30/2009       3       30      2009    0       644     524037  4819690 121     39
14:00:55        2/4/2014        2       4       2014    14      916     523647  4819688 169     40
2:00:55 1/6/2014        1       6       2014    2       679     523317  4819687 168     40
6:00:36 2/18/2014       2       18      2014    6       907     524200  4819691 121     39
12:00:48        4/23/2013       4       23      2013    12      658     522558  4819685 166     40
12:00:42        1/18/2013       1       18      2013    12      665     523455  4819688 168     40
0:00:41 12/12/2010      12      12      2010    0       642     525557  4819696 63      40
10:00:49        1/15/2014       1       15      2014    10      917     523037  4819687 167     40
10:00:23        4/26/2010       4       26      2010    10      646     522512  4819685 166     40
14:00:54        2/14/2011       2       14      2011    14      654     522626  4819686 166     40
12:00:42        3/30/2011       3       30      2011    12      658     524356  4819692 121     39
18:00:57        4/8/2010        4       8       2010    18      652     524035  4819691 121     39
6:00:41 1/20/2011       1       20      2011    6       650     524052  4819691 121     39
12:00:49        1/7/2014        1       7       2014    12      909     524103  4819692 121     39
10:00:55        4/27/2013       4       27      2013    10      671     522328  4819686 165     40
4:00:54 4/17/2008       4       17      2008    4       634     521374  4819683 171     40
18:00:48        1/6/2010        1       6       2010    18      644     521702  4819684 170     40
8:00:48 3/1/2010        3       1       2010    8       646     525197  4819696 64      40
20:00:32        12/27/2013      12      27      2013    20      909     523368  4819690 168     40
10:00:52        11/21/2010      11      21      2010    10      641     523999  4819692 169     40
22:00:54        2/9/2010        2       9       2010    22      647     522235  4819686 165     40
14:00:48        1/2/2013        1       2       2013    14      665     523281  4819690 168     40
10:00:56        1/18/2013 1 18 2013 10 665 523454 4819690 168 40
16:00:55 1/2/2013 1 2 2013 16 665 523284 4819690 168 40
18:00:54 1/9/2010 1 9 2010 18 639 521347 4819683 171 40
14:00:16 1/8/2010 1 8 2010 14 644 522765 4819688 166 40
22:00:54 4/12/2011 4 12 2011 22 666 521407 4819684 171 40
8:00:12 11/30/2010 11 30 2010 8 653 521767 4819685 170 40
14:00:53 2/3/2011 2 3 2011 14 642 523218 4819690 168 40
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18:00:53 2/9/2010 2 9 2010 18 647 522235 4819687 165 40
0:00:47 12/24/2011 12 24 2011 0 650 525781 4819699 62 40
8:00:53 3/31/2008 3 31 2008 8 634 523880 4819692 169 40
8:00:41 3/24/2008 3 24 2008 8 637 524364 4819694 121 39
22:01:12 1/6/2010 1 6 2010 22 644 521696 4819685 170 40
20:00:28 4/12/2014 4 12 2014 20 909 524995 4819697 64 40
6:00:53 1/15/2013 1 15 2013 6 679 521646 4819685 170 40
18:00:44 3/23/2009 3 23 2009 18 646 522429 4819688 166 40
12:00:42 11/30/2010 11 30 2010 12 643 522805 4819689 167 40
18:00:42 3/27/2009 3 27 2009 18 645 523232 4819691 168 40
10:02:01 4/27/2011 4 27 2011 10 664 524167 4819694 121 39
4:00:53 3/30/2009 3 30 2009 4 644 524040 4819693 121 39
6:00:29 3/20/2009 3 20 2009 6 648 523466 4819691 168 40
8:00:24 3/16/2009 3 16 2009 8 645 524007 4819693 169 40
8:00:25 11/30/2010 11 30 2010 8 641 521791 4819686 170 40
22:00:15 4/4/2010 4 4 2010 22 652 524925 4819697 64 40
8:00:50 4/6/2014 4 6 2014 8 916 524998 4819697 64 40
14:00:15 2/28/2010 2 28 2010 14 640 525524 4819699 63 40
12:00:42 5/1/2010 5 1 2010 12 639 523460 4819692 168 40
14:00:16 4/26/2011 4 26 2011 14 668 525735 4819700 62 40
14:00:52 4/16/2011 4 16 2011 14 664 523045 4819691 167 40
12:00:42 4/5/2011 4 5 2011 12 650 525025 4819698 64 40
0:00:23 1/8/2014 1 8 2014 0 917 522604 4819689 166 40
8:00:54 1/20/2011 1 20 2011 8 650 524049 4819694 121 39
12:00:42 1/2/2013 1 2 2013 12 665 523288 4819692 168 40
18:00:51 1/24/2014 1 24 2014 18 916 525320 4819699 63 40
18:00:53 3/19/2010 3 19 2010 18 654 523518 4819693 168 40
8:01:53 1/6/2014 1 6 2014 8 679 523329 4819692 168 40
18:00:54 4/4/2010 4 4 2010 18 652 524930 4819698 64 40
10:00:54 5/1/2010 5 1 2010 10 639 523460 4819693 168 40
12:00:23 4/26/2010 4 26 2010 12 646 522510 4819689 166 40
14:00:53 4/2/2011 4 2 2011 14 655 523912 4819694 169 40
10:00:48 2/25/2013 2 25 2013 10 663 525035 4819698 64 40
10:00:41 4/20/2009 4 20 2009 10 644 523816 4819694 169 40
10:00:29 1/16/2013 1 16 2013 10 677 521692 4819687 170 40
22:00:50 1/4/2010 1 4 2010 22 641 522200 4819689 165 40
16:00:54 4/21/2008 4 21 2008 16 632 526656 4819705 59 40
16:00:56 1/16/2013 1 16 2013 16 677 521709 4819687 170 40
8:00:51 12/19/2012 12 19 2012 8 670 523456 4819693 168 40
4:00:42 12/30/2012 12 30 2012 4 663 522357 4819689 165 40
16:00:53 1/1/2011 1 1 2011 16 638 522900 4819691 167 40
10:00:50 3/29/2008 3 29 2008 10 633 523731 4819694 169 40
16:00:24 3/1/2013 3 1 2013 16 679 522448 4819690 166 40
12:00:47 3/22/2009 3 22 2009 12 643 524752 4819698 65 40
14:00:48 3/23/2009 3 23 2009 14 637 523300 4819693 168 40
14:00:41 1/17/2013 1 17 2013 14 663 523315 4819693 168 40
22:00:54 1/7/2014 1 7 2014 22 917 522583 4819691 166 40
12:00:35 4/5/2011 4 5 2011 12 669 524802 4819699 65 40
12:00:41 12/26/2013 12 26 2013 12 909 523209 4819693 168 40
22:01:11 12/19/2012 12 19 2012 22 675 523446 4819694 168 40
14:00:39 3/1/2010 3 1 2010 14 642 524029 4819696 121 39
2:01:18 12/10/2012 12 10 2012 2 657 527020 4819708 57 40
2:00:54 1/18/2014 1 18 2014 2 908 522816 4819692 167 40
18:01:02 3/13/2010 3 13 2010 18 801 525007 4819700 64 40
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14:00:45 4/6/2011 4 6 2011 14 801 525658 4819702 62 40
2:00:41 4/13/2011 4 13 2011 2 666 521408 4819688 171 40
0:00:56 1/21/2014 1 21 2014 0 917 522792 4819692 166 40
4:00:54 4/13/2011 4 13 2011 4 666 521409 4819688 171 40
22:00:24 1/11/2012 1 11 2012 22 658 525015 4819700 64 40
6:00:55 12/27/2013 12 27 2013 6 671 521404 4819688 171 40
20:00:55 1/14/2013 1 14 2013 20 677 521675 4819689 170 40
4:00:56 1/20/2011 1 20 2011 4 650 524046 4819697 121 39
2:01:12 2/23/2014 2 23 2014 2 908 523385 4819695 168 40
0:00:27 4/13/2011 4 13 2011 0 666 521405 4819688 171 40
12:00:27 3/29/2009 3 29 2009 12 648 524319 4819698 121 39
18:00:55 1/7/2010 1 7 2010 18 639 521792 4819690 170 40
16:00:53 12/9/2011 12 9 2011 16 801 521456 4819689 171 40
10:00:53 1/9/2011 1 9 2011 10 639 523750 4819696 169 40
12:00:28 3/23/2010 3 23 2010 12 644 522686 4819693 166 40
8:00:39 4/20/2011 4 20 2011 8 669 525604 4819703 63 40
8:00:42 3/2/2010 3 2 2010 8 642 523918 4819697 169 40
8:00:49 1/15/2013 1 15 2013 8 679 521646 4819690 170 40
18:00:11 4/2/2011 4 2 2011 18 801 523812 4819697 169 40
12:00:55 3/23/2009 3 23 2009 12 637 523296 4819695 168 40
22:00:42 1/19/2014 1 19 2014 22 917 522571 4819693 166 40
18:00:47 3/23/2010 3 23 2010 18 641 521738 4819690 170 40
12:00:53 1/17/2014 1 17 2014 12 679 523346 4819696 168 40
12:00:54 1/15/2014 1 15 2014 12 917 523049 4819695 167 40
0:00:48 1/6/2014 1 6 2014 0 679 523330 4819696 168 40
8:00:23 12/2/2011 12 2 2011 8 663 522669 4819694 166 40
0:01:12 12/19/2012 12 19 2012 0 675 524710 4819701 65 40
18:00:48 12/8/2010 12 8 2010 18 650 523401 4819696 168 40
2:00:44 1/21/2014 1 21 2014 2 917 522774 4819694 166 40
18:00:55 2/27/2011 2 27 2011 18 654 522449 4819693 166 40
6:00:54 2/23/2014 2 23 2014 6 908 523385 4819696 168 40
10:00:47 1/4/2014 1 4 2014 10 671 522475 4819693 166 40
4:00:47 2/23/2014 2 23 2014 4 908 523383 4819696 168 40
6:00:55 1/6/2014 1 6 2014 6 679 523321 4819696 168 40
12:00:16 4/2/2010 4 2 2010 12 640 524142 4819700 121 39
18:00:22 4/9/2012 4 9 2012 18 670 524057 4819699 121 39
12:00:26 3/12/2010 3 12 2010 12 643 526446 4819708 59 40
14:00:55 1/30/2010 1 30 2010 14 640 523161 4819696 167 40
10:00:54 1/2/2014 1 2 2014 10 916 523374 4819697 168 40
14:00:53 3/2/2013 3 2 2013 14 658 525490 4819705 63 40
16:00:53 12/8/2010 12 8 2010 16 638 522561 4819695 166 40
6:00:54 1/18/2014 1 18 2014 6 908 522853 4819696 167 40
14:00:23 3/6/2014 3 6 2014 14 916 522745 4819696 166 40
10:00:47 3/23/2010 3 23 2010 10 746 524370 4819701 121 39
0:00:55 1/20/2014 1 20 2014 0 908 522738 4819696 166 40
10:00:48 11/30/2010 11 30 2010 10 643 522803 4819696 166 40
8:00:47 3/2/2014 3 2 2014 8 908 525145 4819704 64 40
18:00:53 3/24/2011 3 24 2011 18 665 522499 4819695 166 40
12:00:42 3/2/2013 3 2 2013 12 658 525485 4819706 63 40
12:00:41 3/23/2010 3 23 2010 12 655 522694 4819696 166 40
18:00:47 2/12/2013 2 12 2013 18 680 523587 4819699 168 40
6:00:41 4/20/2009 4 20 2009 6 640 525180 4819705 64 40
16:00:47 1/30/2010 1 30 2010 16 640 523164 4819698 167 40
16:00:35 4/28/2011 4 28 2011 16 655 523455 4819699 168 40
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8:00:47 4/17/2008 4 17 2008 8 634 521748 4819693 170 40
8:00:48 3/1/2010 3 1 2010 8 644 524980 4819704 64 40
18:00:44 3/14/2010 3 14 2010 18 642 524815 4819704 64 40
16:00:53 4/29/2011 4 29 2011 16 667 525252 4819705 63 40
18:00:41 4/9/2012 4 9 2012 18 671 523973 4819701 169 40
14:00:53 1/4/2011 1 4 2011 14 638 523114 4819698 167 40
18:00:56 3/18/2010 3 18 2010 18 644 524486 4819703 65 40
16:00:26 4/19/2014 4 19 2014 16 907 523637 4819700 169 40
14:00:25 4/4/2008 4 4 2008 14 636 522580 4819696 166 40
18:00:56 12/10/2010 12 10 2010 18 650 523421 4819699 168 40
2:00:47 12/15/2012 12 15 2012 2 657 527043 4819713 57 40
10:00:53 12/30/2012 12 30 2012 10 679 522604 4819696 166 40
12:00:53 1/6/2014 1 6 2014 12 909 523385 4819699 168 40
0:00:50 4/6/2009 4 6 2009 0 639 523484 4819700 168 40
12:00:42 3/31/2010 3 31 2010 12 652 525181 4819706 64 40
12:00:44 11/25/2010 11 25 2010 12 801 523380 4819699 168 40
8:00:55 2/9/2010 2 9 2010 8 638 522247 4819696 165 40
4:00:54 1/18/2014 1 18 2014 4 908 522855 4819698 167 40
14:00:54 12/26/2012 12 26 2012 14 675 523596 4819700 168 40
16:00:48 1/24/2014 1 24 2014 16 907 523350 4819700 168 40
12:00:28 3/2/2013 3 2 2013 12 663 525532 4819708 63 40
6:00:53 12/20/2013 12 20 2013 6 911 523402 4819700 168 40
14:01:01 3/31/2010 3 31 2010 14 652 525187 4819707 64 40
16:00:48 3/22/2009 3 22 2009 16 645 525378 4819708 63 40
8:00:24 4/23/2010 4 23 2010 8 639 524159 4819703 121 39
14:00:33 4/17/2008 4 17 2008 14 636 523860 4819702 169 40
12:00:28 1/29/2014 1 29 2014 12 908 522916 4819699 167 40
18:00:55 12/27/2012 12 27 2012 18 675 523416 4819701 168 40
18:01:11 3/13/2009 3 13 2009 18 639 521592 4819695 171 40
14:00:53 4/7/2012 4 7 2012 14 679 525722 4819709 62 40
12:00:54 12/30/2012 12 30 2012 12 679 522606 4819698 166 40
14:00:44 4/26/2014 4 26 2014 14 913 526538 4819713 59 40
14:00:24 4/28/2011 4 28 2011 14 655 523743 4819702 169 40
10:00:44 5/7/2011 5 7 2011 10 666 525853 4819710 62 40
22:00:55 1/7/2010 1 7 2010 22 639 521794 4819696 170 40
20:00:53 1/7/2014 1 7 2014 20 917 522585 4819699 166 40
14:00:21 3/1/2010 3 1 2010 14 647 523829 4819703 169 40
18:00:28 12/21/2012 12 21 2012 18 670 522255 4819698 165 40
10:00:44 11/26/2010 11 26 2010 10 651 523293 4819702 168 40
0:00:53 2/9/2010 2 9 2010 0 638 522243 4819698 165 40
16:01:14 1/16/2014 1 16 2014 16 908 522135 4819698 165 40
10:00:53 2/28/2014 2 28 2014 10 918 524654 4819707 65 40
8:00:48 1/28/2014 1 28 2014 8 908 522887 4819700 167 40
12:00:49 1/22/2014 1 22 2014 12 907 523391 4819702 168 40
14:00:19 3/18/2009 3 18 2009 14 640 523620 4819703 169 40
14:00:56 1/2/2014 1 2 2014 14 916 523253 4819702 168 40
0:00:24 3/2/2010 3 2 2010 0 646 523654 4819703 169 40
4:01:11 3/27/2010 3 27 2010 4 638 525233 4819709 63 40
10:00:54 4/7/2010 4 7 2010 10 639 524319 4819706 121 39
6:01:23 1/24/2013 1 24 2013 6 677 521536 4819696 171 40
18:00:48 1/13/2013 1 13 2013 18 679 522293 4819699 165 40
22:01:00 1/5/2014 1 5 2014 22 679 523313 4819702 168 40
22:00:55 11/26/2010 11 26 2010 22 801 523449 4819703 168 40
16:00:41 4/20/2011 4 20 2011 16 664 523684 4819704 169 40
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4:00:53 1/24/2013 1 24 2013 4 677 521540 4819697 171 40
18:01:16 3/31/2010 3 31 2010 18 652 525218 4819710 63 40
18:00:55 1/28/2014 1 28 2014 18 917 522393 4819700 165 40
16:00:47 3/10/2013 3 10 2013 16 677 523269 4819703 168 40
6:00:57 3/27/2010 3 27 2010 6 638 525230 4819710 63 40
0:00:48 12/8/2010 12 8 2010 0 639 526365 4819714 61 40
18:00:53 5/11/2011 5 11 2011 18 666 524548 4819707 65 40
18:00:53 4/19/2011 4 19 2011 18 667 521942 4819698 170 40
14:00:42 1/16/2014 1 16 2014 14 916 522866 4819701 167 40
12:00:41 4/17/2011 4 17 2011 12 666 525853 4819712 62 40
18:00:55 12/6/2010 12 6 2010 18 655 526969 4819717 57 40
10:00:54 12/1/2010 12 1 2010 10 646 522728 4819701 166 40
8:00:20 3/19/2009 3 19 2009 8 642 523503 4819704 168 40
2:00:42 1/20/2014 1 20 2014 2 917 522567 4819701 166 40
18:00:53 4/29/2009 4 29 2009 18 644 523831 4819705 169 40
12:00:56 4/17/2011 4 17 2011 12 662 525863 4819713 62 40
20:00:54 1/19/2014 1 19 2014 20 917 522571 4819701 166 40
0:00:54 1/20/2014 1 20 2014 0 917 522571 4819701 166 40
14:00:28 4/13/2012 4 13 2012 14 666 526280 4819715 61 40
18:00:54 2/19/2011 2 19 2011 18 639 523897 4819706 169 40
10:00:47 3/3/2012 3 3 2012 10 665 524067 4819706 121 39
16:00:42 1/10/2010 1 10 2010 16 641 521846 4819699 170 40
18:00:43 5/2/2011 5 2 2011 18 664 523858 4819706 169 40
14:00:49 1/6/2014 1 6 2014 14 909 523384 4819704 168 40
18:00:32 3/23/2012 3 23 2012 18 678 524468 4819708 65 40
6:00:24 3/14/2014 3 14 2014 6 908 525099 4819711 64 40
16:00:47 3/28/2012 3 28 2012 16 663 523986 4819707 169 40
0:00:57 12/26/2011 12 26 2011 0 650 526200 4819716 61 40
10:00:42 3/16/2009 3 16 2009 10 634 523422 4819705 168 40
14:01:12 4/25/2011 4 25 2011 14 662 524005 4819707 169 40
2:00:48 1/17/2013 1 17 2013 2 671 523167 4819705 167 40
12:00:54 1/4/2014 1 4 2014 12 671 522535 4819703 166 40
16:00:49 4/8/2012 4 8 2012 16 672 524336 4819709 121 39
4:01:24 2/9/2010 2 9 2010 4 638 522239 4819702 165 40
12:00:20 4/8/2009 4 8 2009 12 637 524167 4819708 121 39
10:01:02 1/16/2014 1 16 2014 10 679 523418 4819706 168 40
10:00:54 3/29/2008 3 29 2008 10 634 523831 4819707 169 40
12:00:35 1/18/2011 1 18 2011 12 801 523201 4819705 167 40
6:00:47 1/20/2014 1 20 2014 6 917 522602 4819703 166 40
14:00:41 4/4/2008 4 4 2008 14 637 522534 4819703 166 40
18:00:48 1/7/2011 1 7 2011 18 654 522509 4819703 166 40
0:00:50 1/31/2013 1 31 2013 0 679 522261 4819702 165 40
12:00:21 3/24/2009 3 24 2009 12 635 523756 4819707 169 40
10:01:12 1/7/2014 1 7 2014 10 909 524133 4819709 121 39
8:00:42 1/15/2013 1 15 2013 8 677 521664 4819701 170 40
2:00:47 2/18/2012 2 18 2012 2 663 525361 4819714 63 40
12:00:38 1/29/2010 1 29 2010 12 640 523345 4819706 168 40
10:00:54 2/14/2013 2 14 2013 10 679 524646 4819711 65 40
10:00:41 3/16/2009 3 16 2009 10 643 523433 4819707 168 40
6:00:50 11/23/2013 11 23 2013 6 909 523947 4819709 169 40
12:00:56 1/8/2010 1 8 2010 12 644 522763 4819704 166 40
6:00:52 11/30/2010 11 30 2010 6 653 521752 4819701 170 40
10:00:53 1/6/2014 1 6 2014 10 909 523385 4819707 168 40
2:00:50 4/11/2009 4 11 2009 2 640 521905 4819702 170 40
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18:02:54 3/28/2010 3 28 2010 18 647 524067 4819709 121 39
10:00:47 12/28/2013 12 28 2013 10 909 523199 4819706 167 40
10:00:47 2/18/2014 2 18 2014 10 907 524240 4819710 121 39
8:00:57 4/1/2011 4 1 2011 8 650 523740 4819708 169 40
8:00:54 12/26/2013 12 26 2013 8 911 523398 4819707 168 40
8:00:16 2/24/2014 2 24 2014 8 918 524278 4819710 121 39
4:00:55 1/20/2014 1 20 2014 4 917 522599 4819705 166 40
18:00:53 3/27/2010 3 27 2010 18 656 523727 4819708 169 40
4:00:53 1/17/2013 1 17 2013 4 671 523173 4819707 167 40
4:00:42 11/30/2010 11 30 2010 4 653 521755 4819702 170 40
14:00:50 3/18/2010 3 18 2010 14 651 523816 4819709 169 40
10:02:07 1/29/2014 1 29 2014 10 908 522899 4819706 167 40
14:00:41 12/7/2010 12 7 2010 14 650 523417 4819708 168 40
12:00:48 3/16/2009 3 16 2009 12 634 523422 4819708 168 40
16:00:26 12/1/2010 12 1 2010 16 639 522266 4819704 165 40
16:00:59 1/7/2011 1 7 2011 16 642 523094 4819707 167 40
14:00:30 1/4/2014 1 4 2014 14 671 522549 4819706 166 40
4:00:49 3/14/2014 3 14 2014 4 908 525106 4819715 64 40
10:00:25 4/22/2009 4 22 2009 10 642 526949 4819722 57 40
18:00:47 3/30/2013 3 30 2013 18 677 523723 4819710 169 40
0:00:46 1/8/2010 1 8 2010 0 639 521782 4819703 170 40
22:00:56 12/26/2013 12 26 2013 22 671 521296 4819702 171 40
6:00:53 2/9/2010 2 9 2010 6 638 522246 4819705 165 40
18:00:53 3/21/2010 3 21 2010 18 746 524300 4819712 121 39
16:01:09 3/23/2010 3 23 2010 16 640 521772 4819703 170 40
18:00:53 12/27/2012 12 27 2012 18 680 521303 4819702 171 40
22:00:54 2/8/2010 2 8 2010 22 638 522244 4819705 165 40
14:00:54 4/21/2011 4 21 2011 14 654 524749 4819714 65 40
18:00:35 1/19/2014 1 19 2014 18 908 522786 4819707 166 40
14:00:53 4/19/2008 4 19 2008 14 634 524777 4819714 65 40
0:00:41 1/26/2014 1 26 2014 0 917 522597 4819706 166 40
12:00:33 4/11/2010 4 11 2010 12 651 523991 4819711 169 40
12:00:42 4/18/2011 4 18 2011 12 801 524042 4819711 121 39
16:00:53 3/10/2012 3 10 2012 16 666 522559 4819706 166 40
6:01:24 1/15/2013 1 15 2013 6 677 521660 4819703 170 40
12:00:53 12/22/2009 12 22 2009 12 647 523387 4819709 168 40
10:01:16 2/24/2014 2 24 2014 10 907 525069 4819715 64 40
18:00:53 4/14/2012 4 14 2012 18 670 524335 4819713 121 39
20:00:53 12/26/2013 12 26 2013 20 917 522577 4819707 166 40
18:00:25 1/19/2014 1 19 2014 18 917 522627 4819707 166 40
22:00:54 12/21/2012 12 21 2012 22 670 522255 4819706 165 40
10:00:24 12/22/2009 12 22 2009 10 647 523388 4819710 168 40
10:00:41 12/8/2010 12 8 2010 10 647 523612 4819711 169 40
10:00:53 12/7/2010 12 7 2010 10 650 523384 4819710 168 40
8:00:57 3/9/2014 3 9 2014 8 908 524474 4819714 65 40
12:00:55 12/7/2010 12 7 2010 12 650 523381 4819710 168 40
14:00:23 3/22/2009 3 22 2009 14 644 524241 4819713 121 39
16:00:47 2/22/2011 2 22 2011 16 642 523101 4819709 167 40
14:01:30 4/7/2010 4 7 2010 14 641 524149 4819713 121 39
16:00:56 4/23/2008 4 23 2008 16 636 524193 4819713 121 39
6:00:54 12/26/2013 12 26 2013 6 917 522119 4819706 165 40
18:00:48 3/23/2012 3 23 2012 18 670 523657 4819711 169 40
18:00:54 1/7/2014 1 7 2014 18 679 523230 4819710 168 40
16:00:57 1/2/2013 1 2 2013 16 675 524427 4819714 65 40
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16:00:18 1/4/2010 1 4 2010 16 633 523387 4819711 168 40
12:00:47 4/10/2012 4 10 2012 12 673 523244 4819710 168 40
14:00:54 1/24/2014 1 24 2014 14 907 523373 4819711 168 40
8:00:48 3/25/2011 3 25 2011 8 660 522963 4819709 167 40
16:00:53 3/11/2010 3 11 2010 16 644 524086 4819713 121 39
8:00:54 1/7/2014 1 7 2014 8 909 524949 4819717 64 40
18:00:54 3/23/2010 3 23 2010 18 640 521749 4819706 170 40
6:01:17 1/17/2013 1 17 2013 6 671 523173 4819710 167 40
18:00:41 2/28/2010 2 28 2010 18 646 525269 4819718 63 40
0:00:41 1/7/2014 1 7 2014 0 908 522608 4819708 166 40
2:00:47 12/16/2013 12 16 2013 2 916 524820 4819716 64 40
10:01:24 1/13/2011 1 13 2011 10 639 523983 4819713 169 40
20:00:54 1/5/2014 1 5 2014 20 679 523313 4819711 168 40
14:00:53 5/1/2010 5 1 2010 14 639 523943 4819713 169 40
16:00:42 4/23/2009 4 23 2009 16 645 526479 4819723 59 40
18:01:08 2/8/2010 2 8 2010 18 638 522245 4819708 165 40
2:00:52 11/22/2013 11 22 2013 2 914 524717 4819716 65 40
18:00:52 4/27/2010 4 27 2010 18 644 523996 4819714 169 40
4:00:30 4/4/2011 4 4 2011 4 662 522122 4819708 165 40
22:00:56 12/18/2012 12 18 2012 22 675 524763 4819717 65 40
4:00:53 12/26/2013 12 26 2013 4 917 522107 4819708 165 40
14:00:55 3/26/2011 3 26 2011 14 667 524736 4819717 65 40
18:00:43 4/20/2010 4 20 2010 18 646 523758 4819714 169 40
2:00:20 2/9/2010 2 9 2010 2 638 522249 4819709 165 40
14:00:14 3/10/2014 3 10 2014 14 916 524250 4819716 121 39
14:00:42 4/21/2013 4 21 2013 14 671 523507 4819713 168 40
14:00:53 1/21/2014 1 21 2014 14 679 522586 4819710 166 40
8:00:47 1/17/2013 1 17 2013 8 671 523174 4819712 167 40
16:00:53 1/17/2013 1 17 2013 16 671 523287 4819712 168 40
14:00:43 4/16/2011 4 16 2011 14 663 523095 4819712 167 40
6:00:53 12/12/2010 12 12 2010 6 642 525457 4819720 63 40
10:00:53 3/16/2009 3 16 2009 10 640 523379 4819713 168 40
18:00:53 1/2/2013 1 2 2013 18 677 521638 4819707 170 40
22:00:43 1/25/2014 1 25 2014 22 917 522618 4819711 166 40
18:00:26 2/26/2010 2 26 2010 18 642 525065 4819719 64 40
10:00:50 1/17/2010 1 17 2010 10 643 525869 4819722 62 40
16:00:23 3/10/2012 3 10 2012 16 663 522258 4819710 165 40
2:00:42 4/20/2011 4 20 2011 2 801 521377 4819707 171 40
0:00:50 1/22/2013 1 22 2013 0 679 522256 4819710 165 40
2:00:55 4/25/2013 4 25 2013 2 671 521417 4819707 171 40
14:00:53 1/29/2014 1 29 2014 14 908 522870 4819712 167 40
10:00:54 1/8/2010 1 8 2010 10 644 522765 4819712 166 40
8:00:16 3/9/2010 3 9 2010 8 639 525842 4819723 62 40
10:00:56 4/14/2009 4 14 2009 10 639 525220 4819720 63 40
2:00:38 2/10/2010 2 10 2010 2 647 522257 4819710 165 40
20:00:42 1/25/2014 1 25 2014 20 917 522585 4819711 166 40
0:00:54 12/12/2010 12 12 2010 0 654 525564 4819722 63 40
22:00:41 1/21/2013 1 21 2013 22 679 522253 4819710 165 40
8:00:53 1/20/2014 1 20 2014 8 917 522610 4819712 166 40
18:00:56 1/2/2013 1 2 2013 18 680 522325 4819711 165 40
4:00:47 1/15/2013 1 15 2013 4 679 521642 4819709 170 40
22:00:35 1/19/2014 1 19 2014 22 908 522679 4819712 166 40
4:00:50 3/30/2009 3 30 2009 4 642 524075 4819717 121 39
2:00:49 4/7/2008 4 7 2008 2 635 523352 4819715 168 40
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20:00:56 1/19/2014 1 19 2014 20 908 522677 4819713 166 40
14:00:54 3/26/2011 3 26 2011 14 661 524742 4819720 65 40
14:00:42 12/22/2009 12 22 2009 14 647 523393 4819715 168 40
12:01:17 11/29/2010 11 29 2010 12 638 522079 4819711 165 40
16:00:47 3/28/2011 3 28 2011 16 668 525535 4819723 63 40
14:00:26 4/9/2014 4 9 2014 14 909 525920 4819725 62 40
0:00:22 12/27/2013 12 27 2013 0 671 521289 4819709 171 40
6:00:48 11/30/2010 11 30 2010 6 641 521781 4819710 170 40
18:00:47 2/18/2014 2 18 2014 18 907 523437 4819716 168 40
2:00:23 3/30/2009 3 30 2009 2 642 524073 4819718 121 39
14:00:47 1/3/2013 1 3 2013 14 671 522966 4819714 167 40
8:01:06 12/21/2013 12 21 2013 8 913 527167 4819731 57 40
4:00:24 4/7/2008 4 7 2008 4 635 523356 4819717 168 40
16:00:54 2/28/2010 2 28 2010 16 646 525410 4819724 63 40
12:00:38 4/10/2009 4 10 2009 12 642 524440 4819721 65 40
14:00:19 12/21/2008 12 21 2008 14 637 523388 4819717 168 40
18:00:48 3/16/2010 3 16 2010 18 746 525793 4819726 62 40
12:00:53 4/17/2011 4 17 2011 12 650 525895 4819726 62 40
8:01:17 12/26/2013 12 26 2013 8 917 522148 4819713 165 40
16:00:36 1/23/2012 1 23 2012 16 663 523239 4819717 168 40
12:00:27 4/7/2010 4 7 2010 12 639 524337 4819721 121 39
12:00:33 12/1/2010 12 1 2010 12 653 522389 4819714 165 40
0:01:11 1/7/2011 1 7 2011 0 642 524049 4819720 121 39
4:00:54 4/9/2012 4 9 2012 4 666 524911 4819723 64 40
20:00:53 1/21/2013 1 21 2013 20 679 522254 4819714 165 40
20:00:54 12/26/2013 12 26 2013 20 671 521296 4819710 171 40
0:00:50 1/15/2013 1 15 2013 0 677 521648 4819712 170 40
8:00:41 3/1/2010 3 1 2010 8 638 525017 4819724 64 40
10:00:42 3/2/2013 3 2 2013 10 658 525487 4819725 63 40
6:00:47 4/9/2012 4 9 2012 6 666 524905 4819723 64 40
8:00:43 1/4/2010 1 4 2010 8 644 524998 4819724 64 40
22:01:11 12/27/2012 12 27 2012 22 680 521347 4819711 171 40
6:01:14 3/20/2009 3 20 2009 6 644 523463 4819718 168 40
20:00:42 4/27/2013 4 27 2013 20 658 524156 4819721 121 39
18:00:49 4/13/2009 4 13 2009 18 639 526777 4819731 59 40
4:00:15 3/19/2010 3 19 2010 4 652 524670 4819723 65 40
12:00:53 3/1/2010 3 1 2010 12 639 523735 4819719 169 40
12:00:38 12/24/2011 12 24 2011 12 650 524988 4819724 64 40
14:00:51 4/2/2010 4 2 2010 14 644 524536 4819722 65 40
2:00:53 1/7/2011 1 7 2011 2 642 524055 4819721 121 39
18:00:48 11/26/2010 11 26 2010 18 647 521783 4819713 170 40
2:00:47 1/15/2013 1 15 2013 2 677 521651 4819713 170 40
14:00:44 3/23/2009 3 23 2009 14 643 523301 4819718 168 40
18:00:24 4/10/2011 4 10 2011 18 663 521248 4819712 171 40
18:00:45 12/28/2009 12 28 2009 18 644 523862 4819720 169 40
14:01:13 4/20/2013 4 20 2013 14 671 524011 4819721 169 40
18:00:12 2/10/2011 2 10 2011 18 642 523199 4819718 167 40
14:00:53 3/31/2011 3 31 2011 14 667 523498 4819719 168 40
10:00:33 3/9/2013 3 9 2013 10 679 523557 4819720 168 40
6:00:42 4/7/2008 4 7 2008 6 635 523351 4819719 168 40
16:00:24 4/19/2014 4 19 2014 16 908 523626 4819720 169 40
10:00:55 2/18/2013 2 18 2013 10 679 524970 4819725 64 40
10:00:55 1/3/2013 1 3 2013 10 671 523135 4819718 167 40
8:01:14 3/12/2013 3 12 2013 8 663 523423 4819720 168 40
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14:00:54 4/10/2009 4 10 2009 14 642 524526 4819723 65 40
8:00:41 4/5/2014 4 5 2014 8 909 524710 4819724 65 40
18:00:56 12/21/2012 12 21 2012 18 670 522415 4819716 166 40
4:00:20 12/12/2010 12 12 2010 4 642 525457 4819728 63 40
14:00:50 12/1/2010 12 1 2010 14 653 522278 4819716 165 40
10:00:56 1/29/2010 1 29 2010 10 640 523378 4819720 168 40
12:00:46 1/3/2013 1 3 2013 12 671 523129 4819719 167 40
8:00:53 3/27/2008 3 27 2008 8 634 523817 4819722 169 40
12:00:53 4/18/2011 4 18 2011 12 664 524151 4819723 121 39
4:00:47 12/27/2013 12 27 2013 4 671 521294 4819713 171 40
16:00:57 4/7/2010 4 7 2010 16 641 524012 4819723 169 40
16:00:42 4/6/2011 4 6 2011 16 666 526203 4819731 61 40
18:00:48 4/22/2011 4 22 2011 18 665 521493 4819714 171 40
16:00:56 1/4/2010 1 4 2010 16 643 523369 4819721 168 40
6:00:36 11/25/2010 11 25 2010 6 801 524059 4819723 121 39
18:00:53 3/19/2010 3 19 2010 18 655 523493 4819721 168 40
22:00:49 3/30/2009 3 30 2009 22 642 523245 4819720 168 40
14:00:58 4/21/2011 4 21 2011 14 667 524532 4819725 65 40
14:00:42 4/3/2008 4 3 2008 14 634 523240 4819720 168 40
16:00:22 1/19/2013 1 19 2013 16 663 523302 4819721 168 40
0:00:42 12/22/2012 12 22 2012 0 670 522082 4819717 165 40
18:00:47 3/11/2014 3 11 2014 18 917 524100 4819724 121 39
0:00:55 1/17/2014 1 17 2014 0 679 522475 4819718 166 40
18:00:47 1/30/2013 1 30 2013 18 679 522212 4819717 165 40
12:00:48 3/19/2010 3 19 2010 12 654 523606 4819722 168 40
0:00:41 11/24/2013 11 24 2013 0 657 523352 4819721 168 40
0:00:48 12/30/2012 12 30 2012 0 671 522249 4819718 165 40
16:00:54 3/31/2010 3 31 2010 16 652 525182 4819728 64 40
22:00:47 4/4/2009 4 4 2009 22 644 521742 4819716 170 40
2:00:44 12/20/2013 12 20 2013 2 911 523369 4819722 168 40
22:00:55 11/30/2011 11 30 2011 22 801 524097 4819724 121 39
16:00:54 4/2/2009 4 2 2009 16 645 523214 4819721 168 40
18:00:43 12/25/2012 12 25 2012 18 670 522079 4819717 165 40
2:00:41 1/17/2014 1 17 2014 2 679 522466 4819719 166 40
8:00:47 4/23/2012 4 23 2012 8 672 521768 4819717 170 40
14:00:56 1/29/2010 1 29 2010 14 640 523228 4819722 168 40
22:00:12 1/30/2013 1 30 2013 22 679 522307 4819719 165 40
12:00:17 3/23/2009 3 23 2009 12 643 523299 4819722 168 40
10:00:36 3/21/2008 3 21 2008 10 636 523479 4819723 168 40
2:00:55 1/26/2014 1 26 2014 2 917 522613 4819720 166 40
18:00:41 4/7/2008 4 7 2008 18 636 522542 4819720 166 40
14:00:48 3/1/2013 3 1 2013 14 679 522476 4819720 166 40
18:00:50 1/30/2013 1 30 2013 18 663 522015 4819718 165 40
8:00:23 4/21/2011 4 21 2011 8 662 521470 4819717 171 40
20:00:42 3/18/2014 3 18 2014 20 913 527218 4819737 57 40
10:00:24 3/1/2010 3 1 2010 10 639 523618 4819724 169 40
4:00:49 1/15/2013 1 15 2013 4 677 521655 4819717 170 40
22:00:54 12/25/2012 12 25 2012 22 670 522077 4819719 165 40
10:00:53 3/21/2008 3 21 2008 10 632 523433 4819724 168 40
4:00:45 1/18/2013 1 18 2013 4 665 523114 4819723 167 40
14:01:02 3/23/2009 3 23 2009 14 638 522962 4819722 167 40
14:00:43 3/19/2009 3 19 2009 14 645 524121 4819726 121 39
6:00:41 4/30/2011 4 30 2011 6 669 523677 4819725 169 40
2:00:49 11/30/2010 11 30 2010 2 653 521753 4819718 170 40
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0:00:44 3/30/2009 3 30 2009 0 642 524048 4819726 121 39
18:00:48 3/31/2014 3 31 2014 18 918 523441 4819724 168 40
14:00:41 4/18/2009 4 18 2009 14 644 523822 4819725 169 40
12:00:27 1/7/2011 1 7 2011 12 639 523585 4819725 168 40
18:00:41 4/18/2009 4 18 2009 18 644 524097 4819727 121 39
8:01:24 2/1/2014 2 1 2014 8 908 523246 4819724 168 40
14:00:42 11/21/2011 11 21 2011 14 665 522120 4819720 165 40
10:00:56 1/16/2014 1 16 2014 10 916 523448 4819724 168 40
2:01:17 12/26/2012 12 26 2012 2 670 522091 4819720 165 40
10:00:42 2/28/2010 2 28 2010 10 647 525578 4819732 63 40
10:00:54 1/15/2014 1 15 2014 10 916 523443 4819725 168 40
16:00:55 1/2/2014 1 2 2014 16 916 523237 4819724 168 40
8:00:47 1/19/2011 1 19 2011 8 639 523819 4819726 169 40
16:00:48 3/20/2009 3 20 2009 16 640 524092 4819727 121 39
12:00:53 3/30/2012 3 30 2012 12 658 524621 4819729 65 40
16:00:42 4/9/2010 4 9 2010 16 650 524729 4819730 65 40
16:01:16 2/27/2013 2 27 2013 16 671 522073 4819721 165 40
6:00:58 1/19/2011 1 19 2011 6 639 523829 4819727 169 40
14:00:41 3/25/2009 3 25 2009 14 644 523371 4819726 168 40
2:00:54 3/24/2010 3 24 2010 2 647 521337 4819719 171 40
2:00:55 12/27/2013 12 27 2013 2 671 521319 4819719 171 40
10:00:53 2/26/2012 2 26 2012 10 665 524618 4819730 65 40
14:00:48 1/17/2013 1 17 2013 14 671 523299 4819726 168 40
8:00:24 3/26/2013 3 26 2013 8 658 525845 4819735 62 40
14:00:49 1/23/2012 1 23 2012 14 663 523236 4819725 168 40
14:00:42 4/15/2009 4 15 2009 14 644 522997 4819725 167 40
8:00:53 1/16/2013 1 16 2013 8 677 521629 4819720 170 40
8:00:33 3/10/2013 3 10 2013 8 679 523384 4819726 168 40
16:00:53 1/4/2014 1 4 2014 16 671 522610 4819723 166 40
22:00:48 1/17/2013 1 17 2013 22 665 523111 4819725 167 40
8:00:53 3/23/2014 3 23 2014 8 907 522682 4819724 166 40
22:00:47 12/29/2012 12 29 2012 22 671 522250 4819723 165 40
18:00:48 4/19/2014 4 19 2014 18 907 523771 4819728 169 40
12:00:20 3/16/2009 3 16 2009 12 645 523435 4819727 168 40
2:01:02 3/29/2010 3 29 2010 2 647 521085 4819719 172 16
20:01:17 3/12/2014 3 12 2014 20 916 526488 4819738 59 40
0:00:56 4/5/2009 4 5 2009 0 644 521735 4819721 170 40
2:00:54 12/22/2012 12 22 2012 2 670 522085 4819723 165 40
2:00:56 12/12/2010 12 12 2010 2 642 525504 4819735 63 40
4:01:18 2/10/2010 2 10 2010 4 647 522294 4819723 165 40
12:00:47 4/15/2009 4 15 2009 12 644 522996 4819726 167 40
16:00:49 3/27/2009 3 27 2009 16 645 523256 4819727 168 40
6:00:53 12/12/2013 12 12 2013 6 671 524107 4819730 121 39
18:00:54 2/19/2011 2 19 2011 18 642 524127 4819730 121 39
20:00:47 1/30/2013 1 30 2013 20 679 522242 4819724 165 40
0:00:53 1/29/2010 1 29 2010 0 633 523308 4819727 168 40
18:00:55 3/25/2013 3 25 2013 18 671 523788 4819729 169 40
14:00:50 2/22/2014 2 22 2014 14 907 523430 4819728 168 40
14:00:54 3/26/2012 3 26 2012 14 678 524072 4819730 121 39
12:00:36 2/13/2013 2 13 2013 12 663 524338 4819731 121 39
12:00:24 4/8/2010 4 8 2010 12 639 524661 4819732 65 40
18:00:53 2/27/2013 2 27 2013 18 665 522507 4819725 166 40
6:00:55 4/4/2011 4 4 2011 6 662 522114 4819724 165 40
18:00:55 3/18/2011 3 18 2011 18 650 522374 4819725 165 40
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16:00:53 12/17/2010 12 17 2010 16 642 522810 4819726 167 40
8:00:47 3/19/2009 3 19 2009 8 633 523204 4819728 167 40
14:00:47 1/19/2014 1 19 2014 14 909 524304 4819732 121 39
18:00:56 3/26/2013 3 26 2013 18 677 521407 4819722 171 40
20:00:53 1/17/2013 1 17 2013 20 665 523115 4819728 167 40
16:00:27 4/26/2014 4 26 2014 16 913 526626 4819741 59 40
2:01:51 1/31/2013 1 31 2013 2 679 522270 4819725 165 40
18:00:24 4/12/2012 4 12 2012 18 666 526040 4819739 61 40
14:00:48 3/19/2009 3 19 2009 14 634 523566 4819730 168 40
14:00:37 4/26/2011 4 26 2011 14 662 524145 4819732 121 39
8:00:25 3/25/2010 3 25 2010 8 652 523111 4819728 167 40
0:00:42 11/30/2010 11 30 2010 0 641 521749 4819724 170 40
4:01:48 10/28/2010 10 28 2010 4 646 523515 4819730 168 40
12:00:21 3/19/2009 3 19 2009 12 633 523534 4819730 168 40
10:00:47 2/22/2014 2 22 2014 10 908 525226 4819736 63 40
10:00:54 1/17/2013 1 17 2013 10 671 523204 4819729 167 40
0:00:21 3/31/2009 3 31 2009 0 642 523252 4819729 168 40
20:00:56 4/14/2012 4 14 2012 20 666 524779 4819735 65 40
14:00:25 1/7/2011 1 7 2011 14 639 523580 4819731 168 40
6:00:54 12/22/2012 12 22 2012 6 670 522111 4819726 165 40
10:00:47 4/20/2012 4 20 2012 10 666 523889 4819732 169 40
22:00:48 3/25/2012 3 25 2012 22 679 521412 4819724 171 40
2:00:47 1/13/2012 1 13 2012 2 665 526022 4819740 61 40
18:00:48 1/23/2014 1 23 2014 18 908 523027 4819729 167 40
4:00:58 1/26/2014 1 26 2014 4 917 522620 4819728 166 40
12:00:48 3/16/2009 3 16 2009 12 633 523497 4819731 168 40
16:00:47 1/6/2014 1 6 2014 16 908 522618 4819728 166 40
16:00:54 3/30/2009 3 30 2009 16 644 522726 4819728 166 40
16:00:54 1/7/2011 1 7 2011 16 654 522704 4819728 166 40
0:00:47 3/26/2012 3 26 2012 0 679 521409 4819724 171 40
2:00:59 1/18/2013 1 18 2013 2 665 523114 4819730 167 40
16:00:47 12/1/2010 12 1 2010 16 801 522247 4819727 165 40
4:01:17 12/22/2012 12 22 2012 4 670 522104 4819727 165 40
14:00:47 3/31/2011 3 31 2011 14 666 523452 4819732 168 40
12:00:54 2/8/2010 2 8 2010 12 643 523526 4819732 168 40
4:00:42 11/30/2011 11 30 2011 4 801 523397 4819732 168 40
22:00:47 1/30/2013 1 30 2013 22 663 521976 4819727 170 40
8:00:35 1/17/2010 1 17 2010 8 642 522046 4819727 165 40
8:00:42 3/30/2008 3 30 2008 8 634 524036 4819734 121 39
14:00:56 2/22/2013 2 22 2013 14 666 526119 4819742 61 40
16:01:17 3/22/2009 3 22 2009 16 633 524982 4819738 64 40
0:00:15 4/7/2008 4 7 2008 0 635 523298 4819732 168 40
14:00:50 4/20/2011 4 20 2011 14 664 523373 4819732 168 40
8:00:54 12/22/2012 12 22 2012 8 670 522112 4819728 165 40
16:00:48 4/3/2008 4 3 2008 16 636 522768 4819730 166 40
16:00:53 4/19/2012 4 19 2012 16 666 523758 4819733 169 40
16:00:54 1/27/2014 1 27 2014 16 908 522356 4819729 165 40
10:00:55 2/25/2014 2 25 2014 10 918 525187 4819739 64 40
12:00:42 4/2/2011 4 2 2011 12 661 524038 4819734 121 39
0:00:24 12/1/2010 12 1 2010 0 801 523628 4819733 169 40
18:00:47 3/14/2010 3 14 2010 18 651 525671 4819741 62 40
12:00:21 4/22/2009 4 22 2009 12 644 524313 4819736 121 39
16:01:06 3/19/2010 3 19 2010 16 642 524040 4819735 121 39
8:00:21 3/28/2009 3 28 2009 8 635 523797 4819734 169 40
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12:00:18 3/2/2010 3 2 2010 12 642 523872 4819735 169 40
8:00:24 4/12/2009 4 12 2009 8 645 525849 4819742 62 40
22:00:35 12/25/2013 12 25 2013 22 907 522117 4819729 165 40
12:00:42 12/21/2008 12 21 2008 12 637 523369 4819733 168 40
18:00:20 11/26/2010 11 26 2010 18 641 521493 4819727 171 40
22:00:47 1/9/2014 1 9 2014 22 916 523053 4819732 167 40
6:00:54 1/17/2010 1 17 2010 6 642 522047 4819729 165 40
4:01:12 4/20/2011 4 20 2011 4 801 521384 4819727 171 40
0:00:56 12/15/2012 12 15 2012 0 675 525755 4819742 62 40
2:00:46 4/8/2009 4 8 2009 2 644 524313 4819737 121 39
18:00:53 4/4/2010 4 4 2010 18 655 524335 4819737 121 39
8:00:42 4/5/2014 4 5 2014 8 908 525110 4819740 64 40
10:01:00 1/13/2011 1 13 2011 10 655 523982 4819736 169 40
14:01:12 3/23/2010 3 23 2010 14 639 522018 4819729 165 40
0:00:43 12/26/2012 12 26 2012 0 670 522097 4819729 165 40
14:00:55 4/22/2009 4 22 2009 14 644 524050 4819736 121 39
20:00:48 1/30/2013 1 30 2013 20 663 521976 4819729 170 40
22:00:53 12/12/2008 12 12 2008 22 633 524133 4819737 121 39
18:00:47 4/30/2009 4 30 2009 18 645 526921 4819747 57 40
22:00:48 3/26/2013 3 26 2013 22 671 521762 4819729 170 40
8:00:41 3/23/2009 3 23 2009 8 640 523682 4819735 169 40
2:00:54 3/19/2010 3 19 2010 2 652 524658 4819739 65 40
12:01:39 3/29/2009 3 29 2009 12 642 524262 4819738 121 39
12:00:41 4/2/2010 4 2 2010 12 639 524098 4819737 121 39
12:00:48 3/22/2009 3 22 2009 12 644 524183 4819738 121 39
2:00:53 3/16/2014 3 16 2014 2 913 527042 4819748 57 40
22:00:47 1/6/2011 1 6 2011 22 642 524064 4819737 121 39
20:00:38 4/20/2014 4 20 2014 20 913 523803 4819736 169 40
22:01:24 12/14/2012 12 14 2012 22 675 526401 4819746 61 40
6:00:57 1/26/2014 1 26 2014 6 917 522607 4819732 166 40
0:01:08 3/27/2013 3 27 2013 0 671 521766 4819730 170 40
4:00:53 1/28/2014 1 28 2014 4 908 522574 4819732 166 40
0:00:54 4/25/2013 4 25 2013 0 671 521389 4819729 171 40
2:00:36 3/20/2009 3 20 2009 2 644 523451 4819736 168 40
12:00:26 4/7/2010 4 7 2010 12 641 524280 4819739 121 39
12:00:48 4/16/2013 4 16 2013 12 658 524162 4819738 121 39
6:00:53 12/9/2012 12 9 2012 6 671 526916 4819749 57 40
4:00:53 3/27/2013 3 27 2013 4 671 521716 4819730 170 40
10:00:27 3/5/2014 3 5 2014 10 918 523656 4819737 169 40
16:00:41 4/21/2010 4 21 2010 16 639 523961 4819738 169 40
2:00:56 12/14/2012 12 14 2012 2 675 526027 4819746 61 40
2:00:47 3/29/2008 3 29 2008 2 633 524027 4819738 121 39
12:00:53 1/15/2014 1 15 2014 12 916 523434 4819736 168 40
4:00:54 3/20/2009 3 20 2009 4 644 523454 4819736 168 40
18:00:20 1/9/2010 1 9 2010 18 633 521121 4819729 172 16
16:00:53 4/2/2009 4 2 2009 16 635 523098 4819735 167 40
10:00:37 3/1/2010 3 1 2010 10 642 523751 4819737 169 40
14:00:53 3/7/2013 3 7 2013 14 663 524096 4819739 121 39
2:00:48 3/27/2013 3 27 2013 2 671 521768 4819731 170 40
10:00:44 12/21/2008 12 21 2008 10 637 523370 4819736 168 40
14:00:43 3/27/2010 3 27 2010 14 656 523851 4819738 169 40
18:00:17 4/18/2012 4 18 2012 18 677 524298 4819740 121 39
18:00:54 2/28/2010 2 28 2010 18 638 525261 4819743 63 40
8:00:48 4/29/2009 4 29 2009 8 644 523375 4819737 168 40
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4:00:55 4/7/2009 4 7 2009 4 635 521734 4819731 170 40
8:00:21 3/23/2008 3 23 2008 8 631 523633 4819738 169 40
8:00:23 3/1/2010 3 1 2010 8 643 525053 4819743 64 40
20:00:50 1/6/2014 1 6 2014 20 908 522262 4819733 165 40
12:00:20 2/19/2014 2 19 2014 12 908 524160 4819740 121 39
12:00:15 4/4/2008 4 4 2008 12 632 521661 4819731 170 40
18:00:42 12/12/2008 12 12 2008 18 633 524128 4819740 121 39
0:00:40 2/20/2011 2 20 2011 0 639 523041 4819736 167 40
14:00:39 2/8/2010 2 8 2010 14 643 523398 4819738 168 40
14:01:17 4/6/2011 4 6 2011 14 650 525495 4819745 63 40
20:00:47 12/25/2013 12 25 2013 20 907 522117 4819733 165 40
22:00:54 3/25/2012 3 25 2012 22 678 522570 4819735 166 40
6:00:55 1/18/2014 1 18 2014 6 917 523059 4819737 167 40
2:00:53 12/21/2012 12 21 2012 2 671 522090 4819733 165 40
16:00:13 3/15/2011 3 15 2011 16 650 524640 4819742 65 40
18:00:54 4/17/2008 4 17 2008 18 635 523546 4819738 168 40
12:01:05 1/16/2014 1 16 2014 12 679 523336 4819738 168 40
2:01:18 5/13/2011 5 13 2011 2 667 526837 4819751 57 40
18:00:53 4/15/2012 4 15 2012 18 670 523985 4819740 169 40
10:00:43 4/25/2009 4 25 2009 10 646 523389 4819738 168 40
16:00:53 3/23/2011 3 23 2011 16 663 523573 4819739 168 40
2:00:45 2/20/2011 2 20 2011 2 639 523037 4819737 167 40
16:00:44 3/21/2011 3 21 2011 16 661 523390 4819739 168 40
4:00:15 1/14/2012 1 14 2012 4 665 524971 4819744 64 40
18:00:54 12/29/2012 12 29 2012 18 671 522260 4819735 165 40
4:00:55 12/20/2013 12 20 2013 4 911 523346 4819739 168 40
14:00:48 2/3/2011 2 3 2011 14 639 523310 4819739 168 40
20:00:55 1/9/2014 1 9 2014 20 916 523055 4819738 167 40
18:00:11 4/19/2011 4 19 2011 18 669 523457 4819739 168 40
16:00:54 4/10/2009 4 10 2009 16 634 524314 4819742 121 39
12:00:35 3/23/2009 3 23 2009 12 639 523378 4819739 168 40
14:00:48 3/10/2014 3 10 2014 14 908 524108 4819742 121 39
18:00:55 4/2/2014 4 2 2014 18 909 524631 4819744 65 40
12:00:23 12/14/2010 12 14 2010 12 642 523340 4819739 168 40
18:00:53 3/24/2010 3 24 2010 18 642 523445 4819740 168 40
6:01:12 3/27/2013 3 27 2013 6 677 521399 4819733 171 40
8:00:53 1/26/2014 1 26 2014 8 917 522608 4819737 166 40
14:00:50 12/14/2010 12 14 2010 14 642 523340 4819739 168 40
2:00:36 1/20/2014 1 20 2014 2 908 522738 4819738 166 40
18:00:54 1/30/2014 1 30 2014 18 916 522798 4819738 166 40
16:00:48 4/18/2009 4 18 2009 16 644 523833 4819741 169 40
2:00:47 3/26/2012 3 26 2012 2 671 521464 4819734 171 40
18:00:47 4/8/2012 4 8 2012 18 673 523866 4819742 169 40
0:00:48 4/5/2012 4 5 2012 0 676 525965 4819750 62 40
22:00:13 4/27/2008 4 27 2008 22 636 521171 4819733 172 16
18:00:42 3/24/2011 3 24 2011 18 660 522419 4819737 166 40
0:00:53 12/21/2013 12 21 2013 0 913 527008 4819754 57 40
4:00:23 2/4/2011 2 4 2011 4 654 524144 4819743 121 39
2:00:53 12/30/2012 12 30 2012 2 671 522287 4819737 165 40
12:01:11 12/6/2010 12 6 2010 12 641 522396 4819738 165 40
6:00:48 4/7/2009 4 7 2009 6 635 521732 4819735 170 40
22:00:49 1/6/2014 1 6 2014 22 908 522263 4819737 165 40
14:00:43 12/6/2010 12 6 2010 14 641 522396 4819738 165 40
10:00:47 2/25/2014 2 25 2014 10 907 525235 4819748 63 40
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4:00:56 1/31/2013 1 31 2013 4 679 522283 4819737 165 40
4:00:50 3/28/2012 3 28 2012 4 680 521460 4819735 171 40
16:00:36 3/30/2012 3 30 2012 16 666 524402 4819745 65 40
18:00:45 3/25/2014 3 25 2014 18 916 524130 4819744 121 39
4:00:53 12/21/2012 12 21 2012 4 671 522084 4819737 165 40
18:00:21 4/18/2008 4 18 2008 18 635 524091 4819744 121 39
18:01:14 3/6/2010 3 6 2010 18 644 525894 4819751 62 40
8:00:29 3/22/2009 3 22 2009 8 637 523628 4819742 169 40
12:00:47 4/21/2012 4 21 2012 12 665 523684 4819743 169 40
16:00:56 12/22/2009 12 22 2009 16 647 523396 4819742 168 40
0:00:57 1/18/2013 1 18 2013 0 665 523102 4819741 167 40
0:00:50 3/23/2012 3 23 2012 0 670 521487 4819736 171 40
18:00:47 12/26/2013 12 26 2013 18 917 522552 4819739 166 40
10:00:47 4/17/2009 4 17 2009 10 640 525972 4819751 62 40
8:00:54 2/28/2012 2 28 2012 8 666 524778 4819747 65 40
14:00:49 1/15/2014 1 15 2014 14 917 523050 4819741 167 40
10:00:50 1/7/2014 1 7 2014 10 907 522246 4819739 165 40
6:01:11 3/13/2013 3 13 2013 6 663 524086 4819745 121 39
6:00:54 4/29/2009 4 29 2009 6 648 524383 4819746 121 39
8:00:36 3/18/2010 3 18 2010 8 651 525058 4819749 64 40
22:00:50 2/10/2011 2 10 2011 22 639 523339 4819743 168 40
10:00:53 3/3/2013 3 3 2013 10 671 523509 4819743 168 40
14:00:44 3/26/2011 3 26 2011 14 654 525359 4819750 63 40
2:00:41 12/21/2013 12 21 2013 2 913 527008 4819757 57 40
10:00:42 3/3/2013 3 3 2013 10 663 523352 4819743 168 40
22:00:49 3/21/2009 3 21 2009 22 646 521660 4819738 170 40
6:00:42 1/16/2013 1 16 2013 6 677 521607 4819738 170 40
0:00:20 2/11/2011 2 11 2011 0 639 523339 4819744 168 40
16:00:48 2/18/2014 2 18 2014 16 907 523348 4819744 168 40
4:00:54 2/5/2014 2 5 2014 4 908 523123 4819743 167 40
18:01:17 12/25/2013 12 25 2013 18 908 521722 4819739 170 40
14:00:56 3/12/2013 3 12 2013 14 663 524249 4819747 121 39
10:00:56 12/30/2012 12 30 2012 10 663 522437 4819741 166 40
8:00:54 1/18/2013 1 18 2013 8 665 523093 4819743 167 40
8:00:27 4/3/2014 4 3 2014 8 907 524884 4819750 64 40
6:00:25 1/20/2014 1 20 2014 6 908 522740 4819742 166 40
2:01:12 2/11/2011 2 11 2011 2 639 523337 4819744 168 40
0:00:24 12/27/2013 12 27 2013 0 909 523339 4819744 168 40
8:01:18 11/25/2010 11 25 2010 8 801 523784 4819746 169 40
14:00:54 1/27/2014 1 27 2014 14 908 522373 4819741 165 40
14:00:50 3/4/2014 3 4 2014 14 907 523587 4819746 168 40
16:00:52 3/30/2013 3 30 2013 16 663 523943 4819747 169 40
16:00:31 2/22/2014 2 22 2014 16 907 523423 4819745 168 40
6:00:42 12/5/2011 12 5 2011 6 659 523364 4819745 168 40
16:00:54 12/27/2013 12 27 2013 16 907 523220 4819745 168 40
16:00:48 3/18/2010 3 18 2010 16 651 523772 4819747 169 40
4:00:57 3/16/2014 3 16 2014 4 913 527055 4819759 57 40
4:00:53 11/11/2013 11 11 2013 4 909 524084 4819748 121 39
18:00:41 3/21/2014 3 21 2014 18 909 524372 4819749 121 39
22:00:38 12/4/2011 12 4 2011 22 658 526931 4819759 57 40
14:00:48 1/26/2014 1 26 2014 14 908 523142 4819745 167 40
2:00:54 3/23/2012 3 23 2012 2 670 521494 4819739 171 40
16:00:34 4/24/2009 4 24 2009 16 642 526708 4819758 59 40
0:00:50 4/28/2008 4 28 2008 0 636 521183 4819738 172 16
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16:01:11 4/3/2014 4 3 2014 16 917 523624 4819747 169 40
16:00:54 2/2/2012 2 2 2012 16 663 523461 4819746 168 40
18:00:53 2/27/2013 2 27 2013 18 671 522068 4819741 165 40
18:00:47 1/5/2014 1 5 2014 18 679 523289 4819746 168 40
18:00:41 2/10/2011 2 10 2011 18 639 523337 4819746 168 40
18:00:36 3/23/2010 3 23 2010 18 640 521668 4819741 170 40
10:00:54 3/22/2011 3 22 2011 10 650 523537 4819747 168 40
14:00:43 4/22/2009 4 22 2009 14 639 523848 4819748 169 40
14:00:47 3/26/2010 3 26 2010 14 650 523930 4819749 169 40
6:01:18 12/12/2013 12 12 2013 6 908 524425 4819750 65 40
8:00:25 4/20/2011 4 20 2011 8 658 524742 4819752 65 40
12:00:44 4/10/2009 4 10 2009 12 635 523857 4819748 169 40
14:00:54 4/7/2013 4 7 2013 14 663 525532 4819755 63 40
22:00:56 4/3/2011 4 3 2011 22 647 521733 4819741 170 40
18:00:48 4/13/2009 4 13 2009 18 642 527008 4819761 57 40
16:00:42 12/1/2010 12 1 2010 16 647 522267 4819743 165 40
0:00:26 2/4/2011 2 4 2011 0 654 524178 4819750 121 39
16:00:54 4/28/2011 4 28 2011 16 668 525908 4819757 62 40
14:00:51 2/18/2014 2 18 2014 14 907 523351 4819747 168 40
14:01:17 4/7/2010 4 7 2010 14 639 524809 4819753 64 40
14:00:53 4/27/2014 4 27 2014 14 917 523614 4819749 169 40
16:00:50 4/25/2011 4 25 2011 16 662 523747 4819749 169 40
6:01:17 1/18/2013 1 18 2013 6 665 523088 4819747 167 40
6:00:24 3/28/2012 3 28 2012 6 680 521461 4819742 171 40
8:01:53 4/17/2009 4 17 2009 8 641 525162 4819755 64 40
10:01:17 2/13/2013 2 13 2013 10 679 524178 4819751 121 39
12:00:53 1/6/2014 1 6 2014 12 679 523262 4819748 168 40
16:00:24 3/5/2010 3 5 2010 16 638 525871 4819758 62 40
10:00:56 12/14/2010 12 14 2010 10 642 523353 4819749 168 40
2:00:43 12/27/2013 12 27 2013 2 909 523333 4819749 168 40
14:00:54 2/17/2012 2 17 2012 14 665 525308 4819756 63 40
14:00:39 4/3/2014 4 3 2014 14 917 523501 4819749 168 40
8:00:25 3/19/2009 3 19 2009 8 637 523289 4819749 168 40
0:00:45 1/14/2012 1 14 2012 0 665 525171 4819755 64 40
16:00:55 2/8/2010 2 8 2010 16 643 523397 4819749 168 40
6:00:55 2/4/2011 2 4 2011 6 654 524132 4819752 121 39
18:00:43 4/19/2010 4 19 2010 18 646 523717 4819750 169 40
12:00:24 11/29/2010 11 29 2010 12 654 522177 4819745 165 40
16:00:56 3/10/2010 3 10 2010 16 642 526131 4819760 61 40
4:00:54 3/20/2009 3 20 2009 4 648 523433 4819750 168 40
12:00:27 4/17/2014 4 17 2014 12 907 523472 4819750 168 40
20:00:36 3/23/2013 3 23 2013 20 679 521388 4819743 171 40
0:00:48 3/22/2009 3 22 2009 0 646 521728 4819745 170 40
18:00:53 1/15/2013 1 15 2013 18 677 521615 4819744 170 40
14:00:48 3/5/2010 3 5 2010 14 638 525851 4819759 62 40
12:00:47 12/22/2012 12 22 2012 12 663 523268 4819750 168 40
2:00:50 2/4/2011 2 4 2011 2 654 524182 4819753 121 39
8:00:26 3/19/2013 3 19 2013 8 671 523992 4819753 169 40
16:00:48 4/16/2012 4 16 2012 16 665 523170 4819750 167 40
18:00:50 4/12/2010 4 12 2010 18 652 524050 4819753 121 39
0:00:54 2/21/2011 2 21 2011 0 642 523827 4819752 169 40
8:00:48 1/18/2014 1 18 2014 8 917 523073 4819750 167 40
16:00:41 4/4/2011 4 4 2011 16 662 525158 4819757 64 40
12:00:42 3/24/2008 3 24 2008 12 636 523322 4819751 168 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:01:24 3/16/2014 3 16 2014 6 913 527047 4819765 57 40
4:00:54 4/28/2008 4 28 2008 4 636 521230 4819744 171 40
10:00:21 4/8/2012 4 8 2012 10 658 524019 4819754 121 39
4:00:50 4/18/2008 4 18 2008 4 635 521744 4819746 170 40
16:00:54 4/9/2008 4 9 2008 16 637 523293 4819751 168 40
18:00:10 3/30/2009 3 30 2009 18 642 523228 4819751 168 40
10:02:07 2/13/2013 2 13 2013 10 675 524393 4819755 121 39
12:00:54 3/10/2013 3 10 2013 12 663 523949 4819754 169 40
12:00:23 12/30/2012 12 30 2012 12 663 522432 4819749 166 40
10:00:54 1/20/2014 1 20 2014 10 917 523008 4819750 167 40
16:01:18 4/7/2012 4 7 2012 16 678 526086 4819762 61 40
16:00:24 3/1/2013 3 1 2013 16 658 525447 4819759 63 40
12:00:54 2/17/2014 2 17 2014 12 908 524024 4819754 121 39
8:00:34 3/20/2014 3 20 2014 8 918 524109 4819754 121 39
16:00:55 1/22/2014 1 22 2014 16 679 523140 4819751 167 40
14:00:53 3/26/2010 3 26 2010 14 656 523960 4819754 169 40
10:00:31 4/8/2012 4 8 2012 10 671 524238 4819755 121 39
10:00:41 4/27/2013 4 27 2013 10 658 522683 4819750 166 40
18:00:27 4/30/2011 4 30 2011 18 665 524241 4819755 121 39
8:00:47 3/1/2010 3 1 2010 8 647 525033 4819758 64 40
18:00:53 3/21/2009 3 21 2009 18 646 521661 4819747 170 40
18:00:54 3/5/2013 3 5 2013 18 663 522229 4819749 165 40
14:00:48 4/27/2013 4 27 2013 14 677 523029 4819751 167 40
0:00:22 11/30/2010 11 30 2010 0 653 521746 4819747 170 40
14:00:48 1/27/2012 1 27 2012 14 665 522707 4819750 166 40
12:00:48 1/20/2014 1 20 2014 12 917 523021 4819752 167 40
10:00:41 2/17/2014 2 17 2014 10 908 524712 4819758 65 40
10:01:13 4/26/2014 4 26 2014 10 908 523832 4819754 169 40
14:00:44 3/25/2009 3 25 2009 14 645 523485 4819753 168 40
0:00:32 1/15/2013 1 15 2013 0 679 521674 4819747 170 40
12:00:55 2/1/2011 2 1 2011 12 646 523285 4819753 168 40
16:01:52 3/10/2010 3 10 2010 16 640 526151 4819763 61 40
16:00:26 4/7/2009 4 7 2009 16 642 525882 4819762 62 40
2:00:46 4/13/2012 4 13 2012 2 678 524638 4819758 65 40
18:00:55 3/30/2009 3 30 2009 18 645 525940 4819763 62 40
10:01:05 2/15/2013 2 15 2013 10 675 524390 4819757 121 39
18:00:55 2/22/2014 2 22 2014 18 907 523186 4819753 167 40
16:00:45 2/28/2010 2 28 2010 16 647 525361 4819761 63 40
14:01:12 1/15/2014 1 15 2014 14 916 523342 4819754 168 40
0:00:56 1/10/2014 1 10 2014 0 916 523059 4819753 167 40
12:00:59 1/15/2011 1 15 2011 12 642 523678 4819755 169 40
16:00:47 3/27/2010 3 27 2010 16 656 523837 4819756 169 40
2:00:55 11/30/2010 11 30 2010 2 641 521767 4819749 170 40
12:00:23 3/18/2010 3 18 2010 12 651 523785 4819756 169 40
16:00:48 3/20/2011 3 20 2011 16 668 522618 4819752 166 40
14:00:53 3/17/2011 3 17 2011 14 661 524212 4819757 121 39
18:00:26 4/12/2011 4 12 2011 18 654 521961 4819750 170 40
18:00:53 4/4/2010 4 4 2010 18 646 524392 4819758 121 39
22:00:53 3/23/2010 3 23 2010 22 640 521730 4819749 170 40
2:00:27 4/28/2008 4 28 2008 2 636 521233 4819748 171 40
8:00:45 3/13/2014 3 13 2014 8 918 525417 4819762 63 40
4:00:26 12/14/2012 12 14 2012 4 675 525915 4819764 62 40
6:00:26 11/30/2011 11 30 2011 6 663 523324 4819755 168 40
16:00:53 1/23/2014 1 23 2014 16 917 523409 4819755 168 40
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6:00:23 4/18/2008 4 18 2008 6 635 521742 4819750 170 40
10:01:18 4/3/2012 4 3 2012 10 670 525938 4819765 62 40
20:00:23 4/12/2013 4 12 2013 20 658 522833 4819753 167 40
12:00:59 2/23/2014 2 23 2014 12 907 524133 4819758 121 39
4:00:56 1/20/2014 1 20 2014 4 908 522740 4819753 166 40
2:00:54 3/20/2009 3 20 2009 2 648 523426 4819755 168 40
16:00:48 4/11/2009 4 11 2009 16 644 525970 4819765 62 40
14:00:43 3/30/2012 3 30 2012 14 675 525016 4819761 64 40
16:00:53 3/11/2010 3 11 2010 16 642 524141 4819758 121 39
18:00:52 4/6/2009 4 6 2009 18 645 525963 4819765 62 40
4:00:42 11/30/2010 11 30 2010 4 641 521768 4819751 170 40
14:00:41 3/30/2013 3 30 2013 14 663 523965 4819758 169 40
6:00:48 3/17/2009 3 17 2009 6 645 523450 4819757 168 40
14:00:49 4/9/2008 4 9 2008 14 637 523289 4819756 168 40
12:00:48 1/16/2014 1 16 2014 12 916 523442 4819757 168 40
8:00:53 3/2/2010 3 2 2010 8 640 523733 4819758 169 40
14:00:21 3/10/2010 3 10 2010 14 642 526122 4819767 61 40
16:00:54 1/21/2014 1 21 2014 16 679 522566 4819754 166 40
4:00:48 3/17/2009 3 17 2009 4 645 523451 4819757 168 40
12:00:47 3/1/2010 3 1 2010 12 642 523765 4819758 169 40
8:00:36 12/30/2012 12 30 2012 8 663 522304 4819753 165 40
14:00:41 1/22/2014 1 22 2014 14 679 523140 4819756 167 40
18:00:54 4/3/2011 4 3 2011 18 647 521737 4819751 170 40
4:00:48 12/30/2012 12 30 2012 4 671 522293 4819754 165 40
10:00:50 12/2/2011 12 2 2011 10 663 522067 4819753 165 40
14:00:43 1/6/2014 1 6 2014 14 908 522647 4819755 166 40
12:00:42 4/5/2014 4 5 2014 12 913 523769 4819759 169 40
22:00:53 1/15/2013 1 15 2013 22 665 521994 4819753 170 40
2:00:20 1/29/2010 1 29 2010 2 633 523314 4819757 168 40
14:00:54 3/15/2011 3 15 2011 14 650 524624 4819762 65 40
10:00:30 4/12/2009 4 12 2009 10 647 522109 4819754 165 40
18:00:48 4/6/2009 4 6 2009 18 634 522050 4819753 165 40
16:00:47 3/18/2010 3 18 2010 16 654 523776 4819759 169 40
14:00:41 4/2/2008 4 2 2008 14 636 523347 4819758 168 40
14:00:43 4/22/2014 4 22 2014 14 913 524291 4819761 121 39
18:00:48 3/26/2009 3 26 2009 18 638 521610 4819752 170 40
10:01:00 3/28/2010 3 28 2010 10 641 524544 4819763 65 40
12:00:42 1/3/2013 1 3 2013 12 677 523058 4819758 167 40
18:00:56 4/24/2013 4 24 2013 18 679 523490 4819759 168 40
6:00:55 12/30/2012 12 30 2012 6 663 522301 4819755 165 40
2:00:54 4/25/2013 4 25 2013 2 677 521459 4819752 171 40
18:01:11 3/26/2009 3 26 2009 18 647 521514 4819753 171 40
14:00:41 12/30/2012 12 30 2012 14 671 522618 4819756 166 40
18:00:39 1/14/2014 1 14 2014 18 679 522340 4819755 165 40
10:00:41 2/14/2013 2 14 2013 10 675 524535 4819763 65 40
18:00:49 4/16/2012 4 16 2012 18 677 524001 4819761 169 40
0:00:54 2/9/2010 2 9 2010 0 640 522317 4819756 165 40
14:00:43 3/26/2011 3 26 2011 14 659 525306 4819766 63 40
18:00:44 4/21/2010 4 21 2010 18 639 523918 4819761 169 40
18:01:14 5/2/2009 5 2 2009 18 640 523873 4819761 169 40
14:00:30 4/2/2009 4 2 2009 14 645 523242 4819759 168 40
18:00:41 3/18/2009 3 18 2009 18 642 522333 4819756 165 40
14:00:54 1/3/2013 1 3 2013 14 677 523059 4819759 167 40
10:00:46 11/26/2010 11 26 2010 10 640 523313 4819760 168 40
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10:00:49 2/2/2011 2 2 2011 10 642 523724 4819761 169 40
6:00:56 12/30/2012 12 30 2012 6 671 522297 4819756 165 40
10:00:54 12/30/2012 12 30 2012 10 671 522627 4819757 166 40
18:00:48 2/8/2010 2 8 2010 18 640 522314 4819756 165 40
4:00:53 3/20/2009 3 20 2009 4 642 523399 4819760 168 40
2:00:48 1/15/2013 1 15 2013 2 679 521665 4819754 170 40
10:00:43 1/2/2013 1 2 2013 10 665 523349 4819760 168 40
18:00:42 4/12/2011 4 12 2011 18 655 521294 4819753 171 40
16:00:41 4/22/2014 4 22 2014 16 913 524291 4819764 121 39
8:00:56 4/22/2009 4 22 2009 8 644 524171 4819764 121 39
16:00:54 4/21/2013 4 21 2013 16 671 523434 4819761 168 40
6:00:23 1/31/2013 1 31 2013 6 679 522295 4819757 165 40
14:00:43 3/31/2011 3 31 2011 14 664 523511 4819761 168 40
16:00:57 2/22/2014 2 22 2014 16 918 523511 4819761 168 40
10:00:55 2/19/2014 2 19 2014 10 908 523822 4819763 169 40
2:00:38 3/20/2009 3 20 2009 2 642 523392 4819761 168 40
12:00:31 1/7/2014 1 7 2014 12 907 522282 4819757 165 40
22:00:54 3/24/2013 3 24 2013 22 679 521396 4819755 171 40
14:00:44 3/10/2010 3 10 2010 14 640 526138 4819772 61 40
18:00:49 4/9/2008 4 9 2008 18 637 523275 4819761 168 40
2:00:50 3/26/2012 3 26 2012 2 679 521352 4819755 171 40
12:00:54 3/18/2009 3 18 2009 12 640 523624 4819763 169 40
4:00:48 4/13/2011 4 13 2011 4 801 521403 4819755 171 40
2:01:14 5/1/2010 5 1 2010 2 644 526329 4819773     61      40
14:00:21        4/13/2012       4       13      2012    14      676     526040  4819772 61      40
8:00:47 3/16/2014       3       16      2014    8       913     527046  4819776 57      40
14:00:41        3/23/2009       3       23      2009    14      645     523579  4819763 168     40
18:00:31        3/26/2014       3       26      2014    18      916     524190  4819765 121     39
18:00:48        1/10/2010       1       10      2010    18      641     521729  4819756 170     40
18:00:34        12/18/2008      12      18      2008    18      633     523978  4819764 169     40
16:00:42        1/7/2014        1       7       2014    16      908     522551  4819759 166     40
6:00:47 3/19/2010       3       19      2010    6       650     524112  4819765 121     39
8:00:56 2/14/2013       2       14      2013    8       675     524367  4819766 121     39
18:00:54        3/13/2014       3       13      2014    18      916     525055  4819768 64      40
10:00:41        1/13/2011       1       13      2011    10      642     523984  4819765 169     40
10:00:43        4/21/2008       4       21      2008    10      633     524717  4819768 65      40
6:00:41 3/20/2009       3       20      2009    6       642     523428  4819763 168     40
18:00:54        2/10/2011       2       10      2011    18      801     523041  4819762 167     40
6:00:53 4/7/2009        4       7       2009    6       633     521734  4819758 170     40
8:00:54 4/4/2008        4       4       2008    8       635     523418  4819763 168     40
10:00:39        2/14/2013       2       14      2013    10      663     524410  4819767 65      40
12:01:17        3/17/2009       3       17      2009    12      642     523565  4819764 168     40
4:00:53 4/7/2009        4       7       2009    4       633     521735  4819758 170     40
18:00:53        5/11/2011       5       11      2011    18      665     524242  4819767 121     39
16:00:27        4/4/2011        4       4       2011    16      661     525164  4819770 64      40
22:00:31        4/26/2009       4       26      2009    22      644     524006  4819766 169     40
10:00:51        3/5/2010        3       5       2010    10      640     526138  4819774 61      40
2:00:48 4/17/2008       4       17      2008    2       634     521292  4819757 171     40
18:00:55        1/6/2014        1       6       2014    18      908     522300  4819761 165     40
16:00:54        3/21/2014       3       21      2014    16      679     522004  4819760 165     40
22:00:54        2/8/2010        2       8       2010    22      640     522320  4819761 165     40
2:00:52 12/30/2012      12      30      2012    2       663     522295  4819761 165     40
10:00:42        4/24/2009       4       24      2009    10      644     525508  4819772 63      40
4:00:53 1/21/2014       1       21      2014    4       917     522774  4819763 166     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

0:00:43 4/17/2008       4       17      2008    0       634     521291  4819758 171     40
14:00:44        3/22/2009       3       22      2009    14      643     524957  4819771 64      40
6:00:54 4/13/2011       4       13      2011    6       801     521399  4819758 171     40
6:00:56 12/7/2010       12      7       2010    6       642     525983  4819775 62      40
18:00:48        4/20/2012       4       20      2012    18      677     524163  4819768 121     39
10:00:50        4/8/2012        4       8       2012    10      677     524452  4819769 65      40
22:00:29        1/17/2009       1       17      2009    22      635     522290  4819762 165     40
16:00:53        2/4/2014        2       4       2014    16      908     523150  4819765 167     40
6:00:54 3/28/2012       3       28      2012    6       677     521438  4819759 171     40
8:00:29 3/9/2014        3       9       2014    8       918     524586  4819770 65      40
14:00:54        3/6/2013        3       6       2013    14      677     523133  4819765 167     40
4:00:43 12/7/2010       12      7       2010    4       642     525983  4819776 62      40
12:00:15        2/12/2013       2       12      2013    12      663     524198  4819769 121     39
16:00:48        12/30/2012      12      30      2012    16      671     522603  4819763 166     40
20:00:47        12/29/2012      12      29      2012    20      663     522295  4819762 165     40
16:00:47        4/13/2009       4       13      2009    16      648     524110  4819769 121     39
12:00:47        4/2/2012        4       2       2012    12      673     524087  4819769 121     39
2:00:07 4/18/2008       4       18      2008    2       635     521735  4819761 170     40
4:00:53 3/28/2012       3       28      2012    4       677     521435  4819760 171     40
18:00:26        5/2/2011        5       2       2011    18      654     523362  4819766 168     40
4:00:37 3/26/2014       3       26      2014    4       918     526291  4819777 61      40
14:00:53        4/21/2008       4       21      2008    14      633     526110  4819777 61      40
18:01:02        11/26/2010      11      26      2010    18      646     521810  4819762 170     40
18:00:41        4/20/2010       4       20      2010    18      639     524086  4819769 121     39
18:00:47        4/2/2012        4       2       2012    18      658     523580  4819768 168     40
14:01:18        4/18/2008       4       18      2008    14      637     524725  4819772 65      40
12:00:29        3/23/2009       3       23      2009    12      646     523303  4819767 168     40
12:00:39        1/15/2011       1       15      2011    12      639     523654  4819768 169     40
18:00:42        1/15/2013       1       15      2013    18      665     522081  4819763 165     40
14:00:48        12/12/2010      12      12      2010    14      642     522221  4819763 165     40
16:00:38        3/31/2011       3       31      2011    16      664     523511  4819768 168     40
2:00:33 11/22/2013      11      22      2013    2       907     524829  4819773 64      40
0:00:54 1/19/2014       1       19      2014    0       908     522285  4819764 165     40
18:00:41        1/17/2009       1       17      2009    18      635     522296  4819764 165     40
0:00:43 12/30/2012      12      30      2012    0       663     522299  4819764 165     40
12:00:21        3/16/2009       3       16      2009    12      637     523653  4819769 169     40
10:00:53        2/27/2012       2       27      2012    10      663     524586  4819772 65      40
20:00:52        1/15/2013       1       15      2013    20      665     521996  4819763 170     40
2:00:53 3/24/2014       3       24      2014    2       913     527194  4819782 57      40
10:00:54        1/6/2014        1       6       2014    10      679     523269  4819768 168     40
6:00:50 12/18/2010      12      18      2010    6       642     524072  4819770 121     39
14:00:53        12/26/2013      12      26      2013    14      909     523327  4819768 168     40
18:00:44        3/18/2009       3       18      2009    18      637     522299  4819765 165     40
8:00:51 4/19/2014       4       19      2014    8       909     524012  4819771 169     40
6:00:53 3/20/2009       3       20      2009    6       638     523641  4819769 169     40
10:00:50        1/9/2011        1       9       2011    10      642     523780  4819770 169     40
8:01:07 1/31/2013       1       31      2013    8       679     522307  4819765 165     40
20:00:53        1/26/2014       1       26      2014    20      908     521916  4819764 170     40
8:00:13 3/28/2009       3       28      2009    8       648     523884  4819770 169     40
6:00:54 2/9/2010        2       9       2010    6       640     522289  4819765 165     40
10:00:53        3/15/2010       3       15      2010    10      644     526362  4819780 61      40
16:00:53        2/10/2011       2       10      2011    16      642     523267  4819769 168     40
12:00:48        4/7/2012        4       7       2012    12      675     526451  4819780 59      40
12:00:50        12/30/2012      12      30      2012    12      671     522620  4819766 166     40
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12:00:48        3/29/2009       3       29      2009    12      645     524251  4819772 121     39
2:00:47 3/19/2009       3       19      2009    2       644     523419  4819769 168     40
16:00:49        4/18/2008       4       18      2008    16      635     524136  4819772 121     39
8:00:47 1/20/2011       1       20      2011    8       638     524100  4819772 121     39
6:00:41 2/16/2014       2       16      2014    6       918     524208  4819772 121     39
22:00:53        4/10/2012       4       10      2012    22      677     524154  4819772 121     39
12:00:53        4/2/2009        4       2       2009    12      645     523236  4819769 168     40
10:00:51        2/28/2013       2       28      2013    10      666     524927  4819775 64      40
4:00:48 3/31/2009       3       31      2009    4       642     523364  4819770 168     40
12:00:27        3/24/2008       3       24      2008    12      634     523244  4819769 168     40
4:01:24 1/29/2010       1       29      2010    4       633     523316  4819770 168     40
12:00:41        3/19/2011       3       19      2011    12      664     523361  4819770 168     40
14:00:53        2/19/2014       2       19      2014    14      907     524167  4819773 121     39
14:00:24        3/19/2009       3       19      2009    14      637     523508  4819770 168     40
12:00:54        3/19/2009       3       19      2009    12      637     523509  4819770 168     40
8:00:10 12/21/2008      12      21      2008    8       637     523345  4819770 168     40
8:00:28 3/12/2014       3       12      2014    8       908     525438  4819777 63      40
10:00:16        3/21/2008       3       21      2008    10      635     523455  4819770 168     40
8:00:53 4/5/2014        4       5       2014    8       916     524889  4819775 64      40
14:00:19        12/22/2008      12      22      2008    14      637     523772  4819772 169     40
8:00:48 4/1/2011        4       1       2011    8       668     523773  4819772 169     40
8:00:27 4/21/2011       4       21      2011    8       666     526062  4819780 61      40
22:00:28        12/29/2012      12      29      2012    22      663     522289  4819767 165     40
20:00:54        3/15/2014       3       15      2014    20      917     524614  4819775 65      40
8:00:43 2/9/2010        2       9       2010    8       640     522285  4819767 165     40
16:00:31        1/3/2013        1       3       2013    16      671     522907  4819769 167     40
14:22:39        4/11/2011       4       11      2011    14      660     524228  4819774 121     39
12:00:47        3/19/2010       3       19      2010    12      651     523785  4819772 169     40
18:01:26        4/2/2014        4       2       2014    18      913     523840  4819773 169     40
4:00:54 2/9/2010        2       9       2010    4       640     522286  4819767 165     40
2:00:47 2/9/2010        2       9       2010    2       640     522289  4819767 165     40
12:00:46        3/3/2014        3       3       2014    12      916     524820  4819776 64      40
10:00:48        3/1/2010        3       1       2010    10      644     523763  4819773 169     40
18:00:42        4/9/2012        4       9       2012    18      673     523786  4819773 169     40
12:00:27        4/26/2014       4       26      2014    12      913     526531  4819783 59      40
10:00:32        1/3/2013        1       3       2013    10      677     523056  4819770 167     40
16:00:21        4/11/2009       4       11      2009    16      639     526500  4819783 59      40
8:00:54 3/28/2012       3       28      2012    8       670     522636  4819769 166     40
8:00:24 12/18/2010      12      18      2010    8       642     524072  4819774 121     39
0:00:56 11/21/2010      11      21      2010    0       643     521814  4819766 170     40
2:00:42 2/8/2010        2       8       2010    2       640     522275  4819768 165     40
0:00:41 4/11/2012       4       11      2012    0       677     524146  4819775 121     39
10:01:23        3/27/2010       3       27      2010    10      641     524588  4819776 65      40
18:00:44        4/21/2010       4       21      2010    18      646     524040  4819774 121     39
4:00:48 4/4/2010        4       4       2010    4       655     524371  4819776 121     39
0:00:41 3/24/2010       3       24      2010    0       640     521711  4819767 170     40
14:00:48        1/23/2013       1       23      2013    14      680     522915  4819771 167     40
6:00:47 12/12/2013      12      12      2013    6       911     524338  4819776 121     39
22:00:25        4/10/2011       4       10      2011    22      663     521284  4819765 171     40
2:00:48 3/31/2009       3       31      2009    2       642     523360  4819772 168     40
8:00:54 2/16/2014       2       16      2014    8       918     524204  4819776 121     39
2:00:53 12/19/2012      12      19      2012    2       675     524526  4819777 65      40
22:00:41        1/2/2013        1       2       2013    22      680     522281  4819770 165     40
6:01:00 1/21/2014       1       21      2014    6       917     522776  4819771 166     40
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14:00:43        3/31/2011       3       31      2011    14      658     523393  4819774 168     40
16:00:43        3/31/2010       3       31      2010    16      639     524925  4819780 64      40
12:00:53        11/29/2010      11      29      2010    12      657     521963  4819769 170     40
8:00:54 4/12/2009       4       12      2009    8       642     525549  4819782 63      40
16:00:53        3/12/2011       3       12      2011    16      655     522379  4819771 165     40
6:00:48 4/4/2010        4       4       2010    6       655     524371  4819778 121     39
14:00:42        3/18/2009       3       18      2009    14      643     523461  4819775 168     40
8:00:37 1/27/2014       1       27      2014    8       908     521866  4819770 170     40
0:00:53 1/31/2013       1       31      2013    0       663     521931  4819770 170     40
18:01:08        2/28/2010       2       28      2010    18      647     525270  4819782 63      40
14:00:53        3/14/2012       3       14      2012    14      666     523529  4819776 168     40
16:00:41        4/20/2010       4       20      2010    16      652     522921  4819774 167     40
6:00:28 1/18/2009       1       18      2009    6       635     522312  4819772 165     40
12:00:53        1/16/2013       1       16      2013    12      679     521978  4819771 170     40
2:00:50 1/14/2012       1       14      2012    2       665     525159  4819782 64      40
4:00:12 4/13/2012       4       13      2012    4       678     524640  4819780 65      40
8:00:53 3/2/2010        3       2       2010    8       644     523777  4819777 169     40
16:00:48        2/10/2011       2       10      2011    16      801     523017  4819775 167     40
2:00:41 2/23/2014       2       23      2014    2       918     523283  4819775 168     40
0:00:44 1/18/2009       1       18      2009    0       635     522271  4819772 165     40
16:00:47        4/2/2012        4       2       2012    16      658     523622  4819777 169     40
14:00:43        4/30/2010       4       30      2010    14      656     523817  4819777 169     40
18:00:51        3/27/2009       3       27      2009    18      645     522826  4819774 167     40
10:00:54        12/22/2012      12      22      2012    10      663     523297  4819776 168     40
8:00:26 12/17/2008      12      17      2008    8       632     523108  4819775 167     40
6:00:42 1/29/2010       1       29      2010    6       633     523305  4819776 168     40
12:00:26        12/8/2010       12      8       2010    12      650     522793  4819774 166     40
6:00:49 3/18/2009       3       18      2009    6       645     523789  4819778 169     40
18:00:53        3/18/2012       3       18      2012    18      666     524476  4819781 65      40
6:00:54 3/19/2009       3       19      2009    6       644     523196  4819776 167     40
12:00:42        3/19/2011       3       19      2011    12      669     523713  4819778 169     40
18:00:56        2/20/2014       2       20      2014    18      907     522733  4819775 166     40
22:00:41        4/20/2011       4       20      2011    22      662     521360  4819770 171     40
8:00:24 4/20/2011       4       20      2011    8       666     524823  4819782 64      40
18:00:48        1/2/2013        1       2       2013    18      680     522284  4819773 165     40
16:00:55        12/7/2010       12      7       2010    16      650     523412  4819777 168     40
14:00:44        3/29/2011       3       29      2011    14      660     525121  4819783 64      40
18:00:42        3/1/2014        3       1       2014    18      918     526556  4819789 59      40
14:00:48        3/12/2009       3       12      2009    14      645     527109  4819791 57      40
0:00:26 11/17/2010      11      17      2010    0       654     523987  4819780 169     40
4:00:53 3/19/2009       3       19      2009    4       644     523196  4819777 167     40
18:00:54        4/30/2010       4       30      2010    18      640     521405  4819771 171     40
4:00:50 4/8/2009        4       8       2009    4       638     524293  4819781 121     39
16:00:55        3/23/2009       3       23      2009    16      635     523338  4819778 168     40
16:00:54        4/6/2012        4       6       2012    16      672     526023  4819787 61      40
16:00:56        1/23/2013       1       23      2013    16      680     522940  4819776 167     40
16:00:56        1/19/2014       1       19      2014    16      908     523085  4819777 167     40
8:00:53 4/8/2012        4       8       2012    8       670     525297  4819785 63      40
10:00:41        2/27/2014       2       27      2014    10      908     525291  4819786 63      40
18:00:48        4/11/2012       4       11      2012    18      665     524281  4819782 121     39
12:00:31        4/21/2008       4       21      2008    12      633     525328  4819786 63      40
2:00:48 3/24/2010       3       24      2010    2       638     521371  4819772 171     40
2:01:19 3/24/2010       3       24      2010    2       654     521843  4819774 170     40
10:00:15        3/22/2011       3       22      2011    10      655     523572  4819780 168     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:53        2/24/2014       2       24      2014    10      918     525131  4819785 64      40
0:00:57 4/21/2011       4       21      2011    0       662     521360  4819772 171     40
22:00:33        11/23/2013      11      23      2013    22      914     523536  4819780 168     40
0:00:54 3/26/2012       3       26      2012    0       671     521469  4819773 171     40
14:00:42        3/23/2009       3       23      2009    14      635     523336  4819779 168     40
12:00:53        3/30/2012       3       30      2012    12      666     525079  4819786 64      40
16:00:43        4/9/2009        4       9       2009    16      640     526396  4819791 61      40
8:00:18 3/12/2014       3       12      2014    8       916     525311  4819787 63      40
8:00:54 1/29/2010       1       29      2010    8       633     523307  4819780 168     40
18:00:41        3/23/2010       3       23      2010    18      647     521273  4819773 171     40
4:00:54 2/23/2014       2       23      2014    4       918     523313  4819780 168     40
14:00:47        11/29/2010      11      29      2010    14      657     521977  4819775 170     40
8:00:54 4/12/2009       4       12      2009    8       637     525067  4819786 64      40
2:00:36 4/21/2011       4       21      2011    2       662     521356  4819773 171     40
12:01:07        3/23/2009       3       23      2009    12      635     523336  4819780 168     40
12:00:24        1/19/2011       1       19      2011    12      801     523998  4819782 169     40
16:01:02        3/6/2010        3       6       2010    16      639     526768  4819793 59      40
18:00:47        4/7/2008        4       7       2008    18      635     522299  4819777 165     40
10:00:28        4/28/2011       4       28      2011    10      667     526401  4819792 61      40
12:00:43        3/5/2014        3       5       2014    12      918     523591  4819782 168     40
16:00:46        4/8/2010        4       8       2010    16      641     523817  4819783 169     40
16:00:53        12/8/2010       12      8       2010    16      650     522794  4819779 166     40
10:00:12        4/17/2009       4       17      2009    10      641     525135  4819788 64      40
10:00:54        12/26/2012      12      26      2012    10      675     523976  4819783 169     40
16:01:12        1/16/2013       1       16      2013    16      679     522016  4819777 165     40
18:00:55        12/22/2008      12      22      2008    18      632     522290  4819778 165     40
12:00:42        3/31/2011       3       31      2011    12      667     523528  4819782 168     40
12:00:43        12/26/2012      12      26      2012    12      675     523977  4819784 169     40
10:00:56        11/24/2011      11      24      2011    10      665     521449  4819775 171     40
22:00:41        1/18/2010       1       18      2010    22      640     527131  4819796 57      40
8:00:42 2/19/2014       2       19      2014    8       918     524055  4819784 121     39
10:00:43        4/6/2014        4       6       2014    10      916     523640  4819783 169     40
8:00:53 3/21/2009       3       21      2009    8       634     523304  4819782 168     40
18:00:53        2/12/2010       2       12      2010    18      642     527130  4819796 57      40
10:00:53        3/2/2010        3       2       2010    10      642     523915  4819784 169     40
12:00:50        4/5/2008        4       5       2008    12      635     523232  4819782 168     40
8:00:43 3/18/2009       3       18      2009    8       644     523566  4819783 168     40
2:00:42 1/10/2014       1       10      2014    2       916     523009  4819781 167     40
20:00:48        1/18/2014       1       18      2014    20      908     522297  4819779 165     40
14:00:43        2/17/2012       2       17      2012    14      663     525029  4819789 64      40
14:00:46        1/16/2013       1       16      2013    14      679     521996  4819778 170     40
12:01:12        4/20/2013       4       20      2013    12      677     524156  4819786 121     39
8:00:35 2/3/2012        2       3       2012    8       663     523483  4819783 168     40
18:00:44        12/18/2010      12      18      2010    18      639     527010  4819797 57      40
4:00:47 12/18/2010      12      18      2010    4       642     524075 4819786 121 39
6:00:46 2/23/2014 2 23 2014 6 918 523315 4819783 168 40
20:00:48 3/24/2014 3 24 2014 20 913 526964 4819797 57 40
18:00:53 3/23/2010 3 23 2010 18 653 521246 4819777 171 40
14:00:26 4/18/2011 4 18 2011 14 654 525158 4819790 64 40
6:00:54 3/23/2014 3 23 2014 6 914 521854 4819779 170 40
16:00:30 12/26/2013 12 26 2013 16 909 523325 4819784 168 40
12:01:41 2/12/2013 2 12 2013 12 680 524225 4819787 121 39
4:00:23 3/21/2009 3 21 2009 4 639 521832 4819779 170 40
10:00:44 11/26/2010 11 26 2010 10 638 523312 4819784 168 40
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8:00:53 4/20/2011 4 20 2011 8 668 525881 4819793 62 40
12:00:42 4/15/2009 4 15 2009 12 642 522996 4819783 167 40
18:00:42 4/16/2012 4 16 2012 18 666 523786 4819786 169 40
20:00:25 4/11/2013 4 11 2013 20 658 521786 4819779 170 40
16:00:54 11/29/2010 11 29 2010 16 657 521978 4819780 170 40
14:00:50 4/15/2009 4 15 2009 14 642 523003 4819783 167 40
8:00:43 3/21/2009 3 21 2009 8 638 523372 4819785 168 40
2:00:24 3/21/2009 3 21 2009 2 639 521834 4819780 170 40
16:00:54 4/26/2011 4 26 2011 16 662 524014 4819787 121 39
14:00:27 11/26/2011 11 26 2011 14 667 521519 4819779 171 40
12:00:55 4/2/2013 4 2 2013 12 677 523841 4819787 169 40
18:00:56 2/20/2014 2 20 2014 18 918 523223 4819785 168 40
0:00:54 4/5/2010 4 5 2010 0 652 524883 4819791 64 40
6:00:41 3/21/2009 3 21 2009 6 639 521831 4819780 170 40
4:00:54 3/28/2012 3 28 2012 4 663 521484 4819779 171 40
22:00:48 1/18/2014 1 18 2014 22 908 522308 4819782 165 40
8:00:56 1/21/2014 1 21 2014 8 917 522791 4819783 166 40
12:00:42 4/10/2009 4 10 2009 12 643 524406 4819789 65 40
16:00:41 4/14/2010 4 14 2010 16 655 526172 4819796 61 40
16:00:47 1/28/2014 1 28 2014 16 917 522541 4819783 166 40
12:00:45 2/19/2014 2 19 2014 12 907 524147 4819789 121 39
14:01:15 3/26/2010 3 26 2010 14 801 525482 4819793 63 40
20:00:48 2/27/2013 2 27 2013 20 671 521997 4819781 170 40
4:01:17 3/23/2014 3 23 2014 4 914 521856 4819781 170 40
6:00:53 3/28/2012 3 28 2012 6 663 521492 4819780 171 40
14:00:41 4/19/2013 4 19 2013 14 671 523925 4819788 169 40
12:00:54 1/19/2011 1 19 2011 12 639 523971 4819788 169 40
12:00:47 4/21/2012 4 21 2012 12 676 523646 4819787 169 40
8:00:41 3/24/2008 3 24 2008 8 635 523868 4819789 169 40
6:00:45 4/8/2012 4 8 2012 6 666 525902 4819796 62 40
8:00:47 4/4/2010 4 4 2010 8 655 524827 4819792 64 40
12:00:54 3/19/2011 3 19 2011 12 663 523504 4819787 168 40
16:00:23 1/21/2014 1 21 2014 16 909 523222 4819787 168 40
8:00:54 4/10/2014 4 10 2014 8 913 526309 4819798 61 40
18:00:51 4/27/2014 4 27 2014 18 913 527108 4819801 57 40
14:00:24 12/8/2010 12 8 2010 14 650 522796 4819785 166 40
14:00:49 4/8/2008 4 8 2008 14 633 522774 4819785 166 40
4:00:26 12/5/2011 12 5 2011 4 659 523365 4819787 168 40
18:00:54 4/11/2011 4 11 2011 18 669 521885 4819783 170 40
16:00:54 4/18/2012 4 18 2012 16 677 524208 4819791 121 39
10:00:56 3/1/2010 3 1 2010 10 647 523805 4819789 169 40
10:00:47 3/12/2011 3 12 2011 10 650 523620 4819789 169 40
16:00:55 3/2/2012 3 2 2012 16 666 525601 4819796 63 40
12:00:17 4/17/2009 4 17 2009 12 640 525884 4819797 62 40
14:00:48 4/2/2011 4 2 2011 14 666 523762 4819789 169 40
8:00:42 4/22/2009 4 22 2009 8 639 524176 4819791 121 39
12:00:44 3/18/2009 3 18 2009 12 643 523458 4819789 168 40
12:00:14 3/27/2010 3 27 2010 12 656 523710 4819789 169 40
14:00:57 12/22/2012 12 22 2012 14 665 523323 4819788 168 40
16:00:49 3/9/2012 3 9 2012 16 666 523411 4819789 168 40
12:01:24 1/7/2014 1 7 2014 12 679 523273 4819788 168 40
6:00:31 1/22/2014 1 22 2014 6 679 522016 4819784 165 40
0:00:44 3/28/2009 3 28 2009 0 645 523291 4819789 168 40
18:00:21 1/29/2010 1 29 2010 18 633 522652 4819787 166 40
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22:00:25 4/4/2012 4 4 2012 22 672 525977 4819799 62 40
6:00:53 4/8/2012 4 8 2012 6 673 525666 4819798 62 40
0:00:43 2/16/2013 2 16 2013 0 666 521934 4819785 170 40
14:02:43 3/29/2012 3 29 2012 14 663 524804 4819795 65 40
2:00:39 1/25/2014 1 25 2014 2 908 522338 4819786 165 40
16:01:23 3/5/2010 3 5 2010 16 647 526511 4819801 59 40
18:00:50 3/28/2012 3 28 2012 18 670 523927 4819792 169 40
18:00:46 2/2/2014 2 2 2014 18 908 522116 4819785 165 40
18:00:40 1/14/2014 1 14 2014 18 908 522009 4819785 165 40
12:00:51 4/2/2012 4 2 2012 12 680 524153 4819793 121 39
12:00:56 3/1/2010 3 1 2010 12 647 523802 4819792 169 40
16:00:27 4/17/2014 4 17 2014 16 907 523540 4819791 168 40
14:00:42 1/23/2014 1 23 2014 14 908 522585 4819788 166 40
8:00:41 12/30/2012 12 30 2012 8 671 522387 4819787 165 40
16:00:44 4/16/2012 4 16 2012 16 666 523311 4819790 168 40
2:00:54 4/13/2012 4 13 2012 2 673 524236 4819794 121 39
0:01:01 4/13/2011 4 13 2011 0 801 521361 4819784 171 40
6:00:56 1/25/2014 1 25 2014 6 908 522335 4819787 165 40
16:01:12 1/16/2013 1 16 2013 16 680 521991 4819786 170 40
4:00:43 12/12/2011 12 12 2011 4 801 526584 4819803 59 40
14:00:43 3/20/2009 3 20 2009 14 639 523594 4819792 168 40
16:00:41 4/4/2013 4 4 2013 16 658 523755 4819793 169 40
20:00:42 4/9/2013 4 9 2013 20 658 521840 4819786 170 40
22:00:12 3/27/2009 3 27 2009 22 645 523275 4819791 168 40
12:00:50 3/31/2011 3 31 2011 12 666 523482 4819792 168 40
16:00:41 3/18/2011 3 18 2011 16 666 523451 4819792 168 40
16:00:54 12/30/2012 12 30 2012 16 679 522635 4819789 166 40
6:00:39 4/15/2014 4 15 2014 6 908 525673 4819800 62 40
18:00:42 4/7/2011 4 7 2011 18 659 523970 4819794 169 40
14:00:47 1/18/2014 1 18 2014 14 916 524194 4819795 121 39
16:00:43 4/7/2008 4 7 2008 16 633 522421 4819789 166 40
14:00:49 1/21/2014 1 21 2014 14 909 523221 4819792 168 40
18:00:25 3/24/2009 3 24 2009 18 645 527174 4819806 57 40
18:00:35 3/26/2014 3 26 2014 18 909 524939 4819798 64 40
14:00:55 4/2/2010 4 2 2010 14 640 524228 4819795 121 39
12:00:55 3/9/2010 3 9 2010 12 642 526218 4819803 61 40
10:00:26 3/5/2014 3 5 2014 10 908 523556 4819793 168 40
6:01:13 12/18/2010 12 18 2010 6 639 526352 4819803 61 40
2:00:26 4/5/2009 4 5 2009 2 644 521801 4819787 170 40
6:00:56 3/18/2010 3 18 2010 6 651 524700 4819798 65 40
14:01:11 4/2/2011 4 2 2011 14 658 524468 4819797 65 40
22:00:20 4/8/2008 4 8 2008 22 635 521612 4819787 170 40
4:01:11 1/25/2014 1 25 2014 4 908 522347 4819790 165 40
8:00:23 3/18/2009 3 18 2009 8 645 523749 4819794 169 40
18:00:10 4/24/2011 4 24 2011 18 665 523618 4819794 169 40
18:02:31 4/12/2010 4 12 2010 18 653 523887 4819795 169 40
4:00:56 4/9/2012 4 9 2012 4 675 524707 4819798 65 40
6:00:23 4/7/2008 4 7 2008 6 637 523338 4819793 168 40
8:00:48 3/24/2008 3 24 2008 8 634 523501 4819794 168 40
4:00:42 1/17/2013 1 17 2013 4 677 521174 4819786 163 13
16:00:47 4/7/2009 4 7 2009 16 640 525909 4819803 62 40
16:00:47 4/20/2009 4 20 2009 16 644 524006 4819796 169 40
10:00:22 4/14/2010 4 14 2010 10 642 525794 4819803 62 40
16:00:42 3/20/2011 3 20 2011 16 660 521802 4819789 170 40
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10:00:49 1/7/2014 1 7 2014 10 679 523277 4819794 168 40
16:00:57 4/4/2011 4 4 2011 16 650 524991 4819800 64 40
8:00:48 1/25/2014 1 25 2014 8 908 522452 4819791 166 40
16:00:53 3/23/2009 3 23 2009 16 640 523326 4819794 168 40
6:00:55 3/16/2014 3 16 2014 6 917 524749 4819799 65 40
16:00:53 3/19/2014 3 19 2014 16 916 524000 4819797 169 40
2:00:55 3/16/2010 3 16 2010 2 652 527105 4819809 57 40
14:00:47 1/19/2014 1 19 2014 14 908 523089 4819794 167 40
14:00:40 2/28/2014 2 28 2014 14 908 526553 4819806 59 40
18:00:54 2/10/2011 2 10 2011 18 646 522667 4819792 166 40
14:00:54 3/2/2013 3 2 2013 14 671 524720 4819800 65 40
12:00:41 4/9/2009 4 9 2009 12 644 523805 4819796 169 40
16:00:50 12/23/2010 12 23 2010 16 801 523391 4819795 168 40
6:00:50 1/20/2011 1 20 2011 6 638 524035 4819797 121 39
14:01:00 3/18/2013 3 18 2013 14 663 523648 4819796 169 40
22:00:55 12/4/2011 12 4 2011 22 650 526985 4819809 57 40
8:00:56 1/22/2014 1 22 2014 8 679 522029 4819791 165 40
12:01:48 4/19/2013 4 19 2013 12 671 523923 4819797 169 40
16:00:50 4/10/2008 4 10 2008 16 635 522841 4819794 167 40
8:00:56 1/17/2013 1 17 2013 8 677 521203 4819788 161 40
18:00:18 4/24/2011 4 24 2011 18 667 523543 4819796 168 40
2:00:55 1/7/2014 1 7 2014 2 908 522296 4819792 165 40
18:00:47 3/9/2014 3 9 2014 18 913 527056 4819809 57 40
0:00:44 1/27/2014 1 27 2014 0 908 521721 4819790 159 40
10:00:11 1/8/2010 1 8 2010 10 647 522796 4819794 166 40
12:00:56 3/5/2010 3 5 2010 12 644 525912 4819805 62 40
10:00:48 4/19/2008 4 19 2008 10 634 524948 4819802 64 40
4:00:53 4/6/2010 4 6 2010 4 650 522841 4819794 167 40
2:00:43 4/13/2011 4 13 2011 2 801 521361 4819789 161 40
16:00:47 4/7/2011 4 7 2011 16 663 524869 4819801 64 40
22:00:53 12/9/2011 12 9 2011 22 655 521802 4819791 159 40
10:00:52 3/3/2012 3 3 2012 10 666 524207 4819799 121 39
10:00:41 12/8/2010 12 8 2010 10 654 523585 4819797 168 40
22:00:54 12/11/2013 12 11 2013 22 908 524199 4819799 121 39
18:01:46 3/20/2010 3 20 2010 18 640 524613 4819801 65 40
14:00:24 3/5/2010 3 5 2010 14 644 525912 4819806 62 40
14:00:49 3/18/2009 3 18 2009 14 645 523763 4819798 169 40
2:00:49 12/11/2012 12 11 2012 2 670 525857 4819806 62 40
14:00:26 1/27/2012 1 27 2012 14 658 522692 4819795 166 40
4:00:48 1/20/2011 1 20 2011 4 638 524033 4819800 120 39
10:00:16 4/20/2013 4 20 2013 10 658 524678 4819802 65 40
2:00:38 4/9/2012 4 9 2012 2 675 524704 4819802 65 40
18:00:37 3/14/2010 3 14 2010 18 646 524201 4819800 120 39
2:01:22 1/20/2011 1 20 2011 2 638 524034 4819800 120 39
14:01:04 1/23/2014 1 23 2014 14 679 522983 4819796 167 40
8:00:52 4/3/2008 4 3 2008 8 636 523982 4819800 160 40
6:00:42 4/9/2012 4 9 2012 6 675 524709 4819803 65 40
2:00:53 1/22/2014 1 22 2014 2 679 522111 4819794 155 40
2:00:20 1/18/2009 1 18 2009 2 635 522324 4819795 155 40
14:00:42 3/27/2011 3 27 2011 14 659 525155 4819805 64 40
12:00:41 12/22/2012 12 22 2012 12 679 523218 4819798 158 40
2:00:26 1/28/2014 1 28 2014 2 908 522385 4819795 155 40
10:00:54 1/22/2014 1 22 2014 10 907 523335 4819799 158 40
18:00:47 4/19/2008 4 19 2008 18 631 523757 4819800 160 40
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8:00:56 4/22/2009 4 22 2009 8 642 526825 4819812 57 40
12:00:53 3/2/2012 3 2 2012 12 665 525937 4819809 62 40
8:00:23 3/30/2011 3 30 2011 8 660 525827 4819809 62 40
20:00:30 12/19/2013 12 19 2013 20 911 526399 4819811 61 40
8:00:53 3/28/2009 3 28 2009 8 638 523456 4819800 158 40
12:00:31 3/18/2009 3 18 2009 12 645 523760 4819801 160 40
8:01:11 4/3/2014 4 3 2014 8 916 524323 4819803 120 39
16:00:51 4/21/2010 4 21 2010 16 646 524092 4819803 120 39
2:00:43 4/9/2012 4 9 2012 2 677 524606 4819805 56 40
4:00:48 3/16/2014 3 16 2014 4 917 524751 4819806 56 40
16:00:36 4/18/2014 4 18 2014 16 907 524989 4819807 55 40
4:00:43 1/7/2014 1 7 2014 4 911 525178 4819807 55 40
8:01:12 3/22/2014 3 22 2014 8 917 524044 4819803 120 39
4:00:44 1/19/2014 1 19 2014 4 908 522309 4819797 155 40
16:00:48 4/10/2009 4 10 2009 16 646 524443 4819805 56 40
18:00:54 1/14/2010 1 14 2010 18 640 527034 4819815 57 40
14:00:47 3/7/2012 3 7 2012 14 663 523621 4819802 160 40
4:00:48 1/18/2009 1 18 2009 4 635 522324 4819798 155 40
8:00:53 3/28/2009 3 28 2009 8 642 523870 4819803 160 40
8:00:53 3/27/2009 3 27 2009 8 645 523401 4819801 158 40
14:00:43 4/5/2014 4 5 2014 14 913 523771 4819803 160 40
10:00:54 1/21/2014 1 21 2014 10 917 522816 4819799 157 40
14:00:44 3/26/2010 3 26 2010 14 646 525770 4819810 53 40
18:01:12 3/16/2013 3 16 2013 18 663 521967 4819797 159 40
0:00:15 4/7/2008 4 7 2008 0 637 523340 4819802 158 40
10:00:41 3/6/2014 3 6 2014 10 916 523925 4819804 160 40
6:00:53 1/17/2010 1 17 2010 6 639 521925 4819797 159 40
18:00:53 12/24/2011 12 24 2011 18 650 524732 4819807 56 40
8:00:48 4/3/2012 4 3 2012 8 679 524758 4819807 56 40
2:00:48 4/7/2014 4 7 2014 2 907 521523 4819796 161 40
14:00:48 4/18/2012 4 18 2012 14 677 524202 4819805 120 39
20:00:26 1/24/2014 1 24 2014 20 908 522297 4819799 155 40
8:00:53 1/17/2010 1 17 2010 8 639 521925 4819798 159 40
6:00:47 1/7/2014 1 7 2014 6 911 525171 4819809 55 40
16:00:47 3/23/2009 3 23 2009 16 642 523220 4819802 158 40
12:00:53 1/16/2013 1 16 2013 12 680 521959 4819798 159 40
14:00:53 2/22/2011 2 22 2011 14 642 523085 4819802 157 40
16:00:53 4/21/2011 4 21 2011 16 667 525721 4819811 53 40
16:00:47 1/10/2010 1 10 2010 16 638 521950 4819798 159 40
18:00:53 2/12/2013 2 12 2013 18 679 523703 4819805 160 40
12:00:53 2/28/2014 2 28 2014 12 909 526140 4819814 51 40
10:00:41 4/5/2014 4 5 2014 10 909 524731 4819808 56 40
18:00:54 3/18/2011 3 18 2011 18 667 522365 4819800 155 40
18:01:12 3/23/2010 3 23 2010 18 646 521402 4819797 161 40
6:01:47 1/22/2013 1 22 2013 6 679 521774 4819798 159 40
0:00:53 12/24/2013 12 24 2013 0 918 527443 4819819 49 40
4:00:53 3/21/2009 3 21 2009 4 648 523431 4819804 158 40
6:00:48 3/21/2009 3 21 2009 6 648 523432 4819804 158 40
18:00:26 4/26/2011 4 26 2011 18 662 523237 4819804 158 40
14:00:45 4/14/2011 4 14 2011 14 664 525815 4819813 53 40
20:00:56 4/11/2013 4 11 2013 20 677 521252 4819797 161 40
8:00:54 2/28/2014 2 28 2014 8 913 527516 4819820 49 40
12:00:54 3/1/2010 3 1 2010 12 646 523810 4819806 160 40
22:00:42 1/16/2013 1 16 2013 22 671 523098 4819804 157 40
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8:01:17 4/19/2008 4 19 2008 8 634 524933 4819810 55 40
20:00:42 4/23/2013 4 23 2013 20 658 522178 4819801 155 40
14:00:47 4/18/2011 4 18 2011 14 650 525151 4819811 55 40
14:00:44 3/23/2009 3 23 2009 14 642 523215 4819805 158 40
10:00:54 3/29/2009 3 29 2009 10 642 524253 4819808 120 39
10:00:54 11/24/2011 11 24 2011 10 655 521365 4819799 161 40
0:00:48 12/26/2012 12 26 2012 0 675 524522 4819810 56 40
10:00:42 1/18/2011 1 18 2011 10 638 523745 4819807 160 40
4:00:54 4/21/2011 4 21 2011 4 662 521381 4819799 161 40
8:00:23 3/20/2009 3 20 2009 8 643 523405 4819806 158 40
10:00:48 12/8/2010 12 8 2010 10 655 523585 4819807 158 40
6:01:24 4/28/2008 4 28 2008 6 636 521370 4819799 161 40
6:00:53 4/21/2011 4 21 2011 6 662 521376 4819799 161 40
14:00:47 4/30/2011 4 30 2011 14 654 523484 4819806 158 40
4:00:48 4/7/2008 4 7 2008 4 637 523334 4819806 158 40
10:00:53 4/15/2009 4 15 2009 10 642 523747 4819807 160 40
18:00:46 3/26/2009 3 26 2009 18 642 523200 4819806 157 40
14:00:54 3/28/2009 3 28 2009 14 644 523178 4819806 157 40
16:00:55 4/30/2011 4 30 2011 16 654 523477 4819807 158 40
12:00:42 1/17/2013 1 17 2013 12 663 523439 4819807 158 40
2:00:54 11/20/2010 11 20 2010 2 653 520518 4819797 164 40
12:00:48 1/8/2010 1 8 2010 12 647 522871 4819805 157 40
2:00:17 1/19/2014 1 19 2014 2 908 522289 4819803 155 40
4:00:53 1/7/2011 1 7 2011 4 642 524576 4819811 56 40
12:00:33 1/27/2014 1 27 2014 12 908 522349 4819803 155 40
22:00:16 4/16/2008 4 16 2008 22 634 521201 4819800 161 40
0:00:42 3/1/2010 3 1 2010 0 646 525258 4819814 54 40
10:00:41 1/16/2009 1 16 2009 10 637 527592 4819823 49 40
12:01:47 3/9/2010 3 9 2010 12 644 526202 4819818 51 40
14:00:44 3/20/2009 3 20 2009 14 640 523346 4819808 158 40
8:00:56 4/1/2012 4 1 2012 8 675 524027 4819810 120 39
16:00:44 4/16/2012 4 16 2012 16 677 523203 4819807 157 40
12:00:24 4/4/2008 4 4 2008 12 634 523220 4819807 158 40
18:00:55 1/7/2011 1 7 2011 18 639 522415 4819805 156 40
18:00:29 3/18/2014 3 18 2014 18 916 522396 4819805 155 40
14:00:22 4/3/2008 4 3 2008 14 636 522839 4819806 157 40
12:00:23 3/20/2009 3 20 2009 12 640 523346 4819808 158 40
18:00:53 4/11/2009 4 11 2009 18 639 527200 4819823 48 40
2:00:48 4/7/2008 4 7 2008 2 637 523332 4819808 158 40
10:00:52 1/27/2014 1 27 2014 10 908 522346 4819805 155 40
14:00:42 3/1/2010 3 1 2010 14 646 523803 4819810 160 40
22:00:54 1/14/2010 1 14 2010 22 640 527049 4819822 48 40
12:00:54 12/8/2010 12 8 2010 12 638 522681 4819806 156 40
14:00:28 1/16/2013 1 16 2013 14 680 521955 4819804 159 40
0:00:56 12/17/2012 12 17 2012 0 663 520606 4819800 164 40
8:00:47 4/3/2011 4 3 2011 8 667 524681 4819814 56 40
18:00:53 1/21/2014 1 21 2014 18 907 522462 4819806 156 40
18:00:33 1/16/2013 1 16 2013 18 671 523095 4819808 157 40
10:00:24 3/16/2009 3 16 2009 10 645 523567 4819810 158 40
4:00:47 12/22/2009 12 22 2009 4 647 524294 4819813 120 39
6:01:00 10/28/2010 10 28 2010 6 646 523444 4819810 158 40
20:00:47 1/16/2013 1 16 2013 20 671 523096 4819808 157 40
10:00:30 11/26/2010 11 26 2010 10 801 523373 4819810 158 40
12:00:51 3/2/2013 3 2 2013 12 671 524705 4819814 56 40
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0:01:19 3/24/2009 3 24 2009 0 645 527596 4819826 49 40
14:00:49 1/20/2012 1 20 2012 14 666 527556 4819826 49 40
2:00:53 12/22/2009 12 22 2009 2 647 524294 4819813 120 39
22:00:31 1/26/2014 1 26 2014 22 908 521923 4819805 159 40
16:01:54 3/17/2011 3 17 2011 16 664 523806 4819812 160 40
0:00:54 11/18/2013 11 18 2013 0 914 523328 4819810 158 40
22:00:42 4/22/2011 4 22 2011 22 663 521292 4819803 161 40
18:00:54 4/5/2009 4 5 2009 18 645 525682 4819819 53 40
10:00:51 3/14/2010 3 14 2010 10 644 524935 4819816 55 40
16:00:42 3/30/2013 3 30 2013 16 679 523702 4819812 160 40
14:00:53 3/22/2009 3 22 2009 14 640 524774 4819816 56 40
12:00:48 3/5/2010 3 5 2010 12 647 526120 4819821 51 40
18:00:53 12/15/2012 12 15 2012 18 671 526867 4819824 48 40
10:00:54 1/16/2013 1 16 2013 10 665 522395 4819807 155 40
18:01:17 4/11/2012 4 11 2012 18 675 525971 4819821 53 40
6:01:00 1/17/2013 1 17 2013 6 677 521171 4819804 163 13
18:00:50 1/24/2014 1 24 2014 18 908 522340 4819808 155 40
14:00:47 3/12/2010 3 12 2010 14 647 526386 4819823 51 40
8:00:50 3/23/2008 3 23 2008 8 634 523675 4819812 160 40
12:00:43 3/21/2008 3 21 2008 12 637 523678 4819813 160 40
0:00:45 1/3/2013 1 3 2013 0 671 522631 4819809 156 40
22:00:43 1/24/2014 1 24 2014 22 908 522302 4819808 155 40
8:00:13 3/24/2009 3 24 2009 8 648 523622 4819812 160 40
22:00:56 12/10/2011 12 10 2011 22 650 527089 4819826 48 40
10:00:54 3/12/2011 3 12 2011 10 653 523682 4819813 160 40
4:00:41 1/3/2013 1 3 2013 4 671 522624 4819809 156 40
12:00:35 4/2/2011 4 2 2011 12 655 524075 4819814 120 39
12:00:49 3/2/2012 3 2 2012 12 663 525807 4819821 53 40
16:01:03 4/5/2014 4 5 2014 16 913 523784 4819813 160 40
18:00:48 1/2/2013 1 2 2013 18 671 522628 4819809 156 40
14:00:48 1/2/2011 1 2 2011 14 638 522895 4819810 157 40
6:00:42 1/19/2014 1 19 2014 6 908 522307 4819809 155 40
4:00:54 4/13/2012 4 13 2012 4 673 524233 4819815 120 39
12:00:44 4/24/2009 4 24 2009 12 644 525654 4819821 53 40
10:00:29 3/1/2010 3 1 2010 10 646 523804 4819814 160 40
6:00:43 2/27/2012 2 27 2012 6 666 525004 4819819 55 40
4:00:43 3/24/2014 3 24 2014 4 913 527201 4819827 48 40
18:00:30 4/11/2012 4 11 2012 18 676 525984 4819822 53 40
16:00:41 4/6/2008 4 6 2008 16 637 522675 4819811 156 40
14:00:47 1/7/2014 1 7 2014 14 908 522537 4819810 156 40
16:00:48 3/19/2010 3 19 2010 16 654 523862 4819815 160 40
18:00:53 3/21/2014 3 21 2014 18 914 524071 4819816 120 39
8:00:41 12/7/2010 12 7 2010 8 642 525934 4819823 53 40
10:00:57 4/2/2013 4 2 2013 10 677 524055 4819816 120 39
0:00:42 1/22/2014 1 22 2014 0 679 522122 4819809 155 40
8:00:54 1/9/2010 1 9 2010 8 633 521233 4819806 161 40
14:00:48 3/23/2009 3 23 2009 14 640 523341 4819813 158 40
0:00:53 1/19/2011 1 19 2011 0 639 523725 4819815 160 40
10:00:50 3/20/2009 3 20 2009 10 640 523692 4819815 160 40
10:00:53 3/16/2009 3 16 2009 10 637 523660 4819815 160 40
2:00:43 1/3/2013 1 3 2013 2 671 522627 4819811 156 40
18:00:47 12/6/2010 12 6 2010 18 641 523342 4819814 158 40
12:00:48 3/3/2012 3 3 2012 12 663 524100 4819816 120 39
8:00:54 3/24/2009 3 24 2009 8 646 523548 4819815 158 40
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8:00:53 4/9/2014 4 9 2014 8 916 527535 4819830 49 40
16:00:35 3/20/2011 3 20 2011 16 650 521966 4819810 159 40
2:00:54 3/21/2009 3 21 2009 2 648 523418 4819815 158 40
8:00:52 3/17/2010 3 17 2010 8 644 525789 4819823 53 40
16:00:53 2/10/2011 2 10 2011 16 646 522667 4819812 156 40
6:00:53 1/3/2013 1 3 2013 6 671 522625 4819812 156 40
18:00:49 3/26/2009 3 26 2009 18 635 521821 4819810 159 40
16:00:52 4/21/2012 4 21 2012 16 672 523386 4819815 158 40
22:00:41 1/2/2013 1 2 2013 22 671 522626 4819812 156 40
18:00:46 4/30/2010 4 30 2010 18 646 524074 4819818 120 39
8:00:53 1/17/2010 1 17 2010 8 644 521915 4819810 159 40
12:00:53 3/12/2012 3 12 2012 12 663 523528 4819816 158 40
10:00:54 12/22/2012 12 22 2012 10 679 523223 4819815 158 40
10:00:30 4/13/2012 4 13 2012 10 670 526489 4819827 50 40
14:00:54 1/19/2014 1 19 2014 14 917 523032 4819814 157 40
16:00:47 1/26/2014 1 26 2014 16 908 522707 4819813 156 40
8:00:42 4/25/2011 4 25 2011 8 654 525216 4819822 54 40
14:00:48 3/13/2009 3 13 2009 14 645 527512 4819832 49 40
14:00:23 2/22/2011 2 22 2011 14 639 523099 4819815 157 40
16:00:56 1/19/2014 1 19 2014 16 917 523037 4819815 157 40
14:00:48 3/27/2011 3 27 2011 14 668 525220 4819823 54 40
18:00:52 1/13/2012 1 13 2012 18 658 525886 4819825 53 40
8:00:42 3/20/2009 3 20 2009 8 637 523444 4819817 158 40
18:00:32 4/2/2014 4 2 2014 18 907 524757 4819821 56 40
22:00:54 4/19/2011 4 19 2011 22 663 521335 4819810 161 40
14:00:42 4/6/2008 4 6 2008 14 637 522674 4819814 156 40
10:00:53 2/13/2013 2 13 2013 10 663 524081 4819819 120 39
0:00:54 4/20/2011 4 20 2011 0 663 521338 4819810 161 40
6:00:47 11/26/2010 11 26 2010 6 639 524701 4819821 56 40
12:00:56 3/23/2008 3 23 2008 12 634 523123 4819816 157 40
12:00:42 3/19/2009 3 19 2009 12 643 523189 4819816 157 40
10:00:42 2/27/2012 2 27 2012 10 665 524730 4819822 56 40
10:00:24 4/27/2011 4 27 2011 10 667 524510 4819821 56 40
4:00:25 3/19/2009 3 19 2009 4 645 523311 4819817 158 40
18:00:46 12/27/2012 12 27 2012 18 670 521873 4819812 159 40
8:00:56 2/28/2012 2 28 2012 8 663 524698 4819822 56 40
8:00:48 1/22/2013 1 22 2013 8 679 521783 4819812 159 40
14:00:54 12/8/2010 12 8 2010 14 638 522682 4819815 156 40
16:00:41 3/5/2010 3 5 2010 16 639 526669 4819830 50 40
14:00:47 12/21/2012 12 21 2012 14 663 523345 4819817 158 40
16:00:41 3/19/2014 3 19 2014 16 908 523792 4819819 160 40
0:00:48 4/18/2011 4 18 2011 0 668 521252 4819810 161 40
18:00:54 1/8/2010 1 8 2010 18 640 522376 4819814 155 40
16:00:54 1/7/2011 1 7 2011 16 639 522455 4819814 156 40
0:00:30 3/24/2009 3 24 2009 0 646 524338 4819821 120 39
22:00:48 4/17/2011 4 17 2011 22 668 521262 4819811 161 40
14:00:48 4/9/2009 4 9 2009 14 640 526360 4819829 51 40
0:00:56 3/12/2014 3 12 2014 0 913 527083 4819832 48 40
0:00:47 3/25/2013 3 25 2013 0 679 521409 4819812 161 40
18:00:49 4/20/2009 4 20 2009 18 640 523749 4819819 160 40
16:00:43 3/23/2011 3 23 2011 16 665 523158 4819817 157 40
6:00:54 3/19/2009 3 19 2009 6 645 523314 4819818 158 40
10:00:53 4/1/2013 4 1 2013 10 677 524910 4819824 55 40
12:00:55 2/3/2011 2 3 2011 12 654 524220 4819822 120 39
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18:02:49 3/28/2010 3 28 2010 18 650 525086 4819825 55 40
0:00:16 1/17/2013 1 17 2013 0 671 523034 4819818 157 40
18:00:53 1/16/2013 1 16 2013 18 677 521567 4819813 161 40
18:00:48 11/24/2010 11 24 2010 18 643 522208 4819815 155 40
14:00:30 1/6/2014 1 6 2014 14 679 523209 4819818 158 40
2:00:47 4/9/2011 4 9 2011 2 658 521924 4819814 159 40
16:00:52 3/23/2012 3 23 2012 16 679 523465 4819819 158 40
14:00:54 4/10/2008 4 10 2008 14 635 522859 4819817 157 40
12:00:47 4/8/2012 4 8 2012 12 677 524417 4819823 56 40
14:00:50 11/30/2010 11 30 2010 14 643 522628 4819817 156 40
8:00:50 3/1/2010 3 1 2010 8 639 525134 4819826 55 40
8:00:44 1/18/2009 1 18 2009 8 635 522315 4819816 155 40
14:00:21 3/25/2009 3 25 2009 14 635 522928 4819818 157 40
18:00:36 3/25/2014 3 25 2014 18 908 523996 4819822 160 40
12:00:14 3/23/2009 3 23 2009 12 640 523330 4819819 158 40
0:00:41 1/25/2014 1 25 2014 0 908 522338 4819816 155 40
0:00:54 12/24/2010 12 24 2010 0 642 526179 4819830 51 40
12:00:54 2/23/2014 2 23 2014 12 918 524187 4819822 120 39
22:00:42 2/27/2014 2 27 2014 22 913 527566 4819835 49 40
4:00:56 1/10/2014 1 10 2014 4 916 523028 4819818 157 40
18:00:54 4/14/2010 4 14 2010 18 655 526146 4819830 51 40
18:00:35 4/13/2012 4 13 2012 18 678 523788 4819821 160 40
22:00:28 1/16/2010 1 16 2010 22 640 527070 4819834 48 40
14:00:41 3/19/2009 3 19 2009 14 643 523191 4819819 157 40
10:00:56 3/17/2009 3 17 2009 10 645 523808 4819822 160 40
16:00:59 1/3/2013 1 3 2013 16 680 521742 4819815 159 40
6:00:42 3/17/2009 3 17 2009 6 644 523694 4819821 160 40
22:00:56 3/22/2012 3 22 2012 22 670 521548 4819814 161 40
10:00:53 12/27/2009 12 27 2009 10 644 523582 4819821 158 40
0:00:54 4/19/2011 4 19 2011 0 647 521222 4819813 161 40
12:00:56 12/21/2012 12 21 2012 12 675 523957 4819823 160 40
2:00:55 1/17/2013 1 17 2013 2 677 521149 4819814 163 13
8:00:42 2/20/2014 2 20 2014 8 918 524166 4819824 120 39
8:00:25 3/18/2012 3 18 2012 8 658 522398 4819818 155 40
14:00:33 12/27/2013 12 27 2013 14 907 523174 4819821 157 40
14:00:56 11/21/2010 11 21 2010 14 641 523466 4819822 158 40
0:00:36 11/30/2012 11 30 2012 0 677 522395 4819819 155 40
18:00:53 3/8/2014 3 8 2014 18 918 524350 4819826 120 39
10:00:48 12/22/2012 12 22 2012 10 665 523343 4819822 158 40
0:00:58 1/17/2013 1 17 2013 0 677 521191 4819815 161 40
6:00:54 1/17/2010 1 17 2010 6 644 521914 4819817 159 40
14:01:00 4/13/2014 4 13 2014 14 908 524036 4819825 120 39
6:01:12 12/11/2010 12 11 2010 6 642 525947 4819832 53 40
12:00:21 3/23/2009 3 23 2009 12 642 523237 4819822 158 40
18:00:44 1/17/2009 1 17 2009 18 635 522331 4819819 155 40
12:00:16 3/22/2009 3 22 2009 12 639 524760 4819828 56 40
16:00:53 4/1/2010 4 1 2010 16 655 524246 4819826 120 39
2:00:43 3/19/2009 3 19 2009 2 645 523601 4819824 158 40
16:00:56 12/14/2010 12 14 2010 16 642 523384 4819823 158 40
8:00:53 4/3/2012 4 3 2012 8 663 524781 4819828 56 40
18:00:54 1/23/2014 1 23 2014 18 679 523107 4819822 157 40
12:00:44 4/13/2012 4 13 2012 12 676 526021 4819833 51 40
6:00:54 11/17/2010 11 17 2010 6 640 523407 4819823 158 40
14:00:55 4/20/2011 4 20 2011 14 665 523497 4819824 158 40
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12:00:56 2/3/2011 2 3 2011 12 655 524215 4819826 120 39
18:00:48 4/8/2013 4 8 2013 18 677 524564 4819828 56 40
16:00:56 3/9/2014 3 9 2014 16 913 527075 4819837 48 40
12:00:47 12/22/2012 12 22 2012 12 665 523331 4819823 158 40
4:00:48 1/22/2013 1 22 2013 4 679 521775 4819818 159 40
18:01:27 2/28/2010 2 28 2010 18 642 525714 4819832 53 40
18:00:41 3/15/2009 3 15 2009 18 645 524016 4819826 120 39
14:00:53 3/30/2012 3 30 2012 14 666 524402 4819827 56 40
4:00:50 12/11/2010 12 11 2010 4 642 525939 4819833 53 40
12:00:48 1/19/2011 1 19 2011 12 638 524066 4819826 120 39
4:00:54 2/20/2014 2 20 2014 4 918 524174 4819827 120 39
12:00:50 12/27/2013 12 27 2013 12 907 523184 4819823 157 40
8:00:24 4/7/2009 4 7 2009 8 643 523343 4819824 158 40
6:00:54 1/7/2011 1 7 2011 6 642 524587 4819829 56 40
22:00:56 4/10/2009 4 10 2009 22 640 521965 4819820 159 40
16:00:48 12/21/2008 12 21 2008 16 637 523144 4819824 157 40
8:00:35 4/7/2009 4 7 2009 8 645 526067 4819835 51 40
4:01:11 1/22/2014 1 22 2014 4 679 522021 4819821 155 40
10:00:48 11/25/2010 11 25 2010 10 801 523256 4819825 158 40
16:00:48 4/3/2008 4 3 2008 16 637 522553 4819823 156 40
10:00:41 12/21/2012 12 21 2012 10 675 523934 4819827 160 40
20:01:19 3/26/2013 3 26 2013 20 677 521381 4819819 161 40
12:00:53 1/22/2014 1 22 2014 12 909 523316 4819825 158 40
18:00:06 11/24/2010 11 24 2010 18 643 523457 4819826 158 40
18:00:53 3/24/2010 3 24 2010 18 641 521478 4819819 161 40
10:00:25 4/3/2012 4 3 2012 10 676 524760 4819831 56 40
8:00:53 4/11/2009 4 11 2009 8 643 523920 4819828 160 40
20:00:48 1/15/2013 1 15 2013 20 677 521566 4819820 161 40
4:00:53 3/29/2010 3 29 2010 4 647 521143 4819818 163 13
12:00:25 4/6/2014 4 6 2014 12 917 523374 4819826 158 40
4:01:35 2/16/2014 2 16 2014 4 918 524371 4819830 120 39
10:00:45 4/30/2011 4 30 2011 10 667 524657 4819831 56 40
2:00:25 3/28/2010 3 28 2010 2 647 521859 4819821 159 40
16:00:48 4/20/2012 4 20 2012 16 677 523730 4819828 160 40
16:00:50 3/9/2012 3 9 2012 16 663 523515 4819827 158 40
18:00:41 4/15/2011 4 15 2011 18 659 524319 4819830 120 39
12:00:53 3/23/2009 3 23 2009 12 644 523392 4819827 158 40
8:00:42 4/27/2011 4 27 2011 8 662 524721 4819832 56 40
10:00:41 3/7/2012 3 7 2012 10 663 523612 4819828 160 40
4:00:31 1/5/2010 1 5 2010 4 639 522166 4819823 155 40
14:00:45 3/20/2011 3 20 2011 14 801 522462 4819824 156 40
4:00:32 3/17/2009 3 17 2009 4 644 523697 4819828 160 40
4:00:41 3/2/2010 3 2 2010 4 646 523296 4819827 158 40
18:00:48 4/9/2010 4 9 2010 18 650 524699 4819832 56 40
6:00:48 3/2/2010 3 2 2010 6 646 523297 4819827 158 40
10:00:53 2/19/2014 2 19 2014 10 918 524114 4819830 120 39
14:01:07 1/16/2014 1 16 2014 14 679 523125 4819826 157 40
22:00:41 1/16/2013 1 16 2013 22 677 521187 4819820 163 13
18:00:48 1/21/2009 1 21 2009 18 637 527544 4819843 49 40
0:00:24 4/11/2009 4 11 2009 0 640 521964 4819823 159 40
10:00:33 4/23/2010 4 23 2010 10 646 523889 4819829 160 40
16:00:53 1/7/2014 1 7 2014 16 679 523239 4819827 158 40
2:00:41 1/4/2013 1 4 2013 2 671 522646 4819825 156 40
8:00:44 4/3/2014 4 3 2014 8 918 524427 4819831 56 40
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20:00:47 4/12/2011 4 12 2011 20 666 521571 4819822 161 40
10:00:49 1/31/2013 1 31 2013 10 663 522861 4819826 157 40
14:01:18 3/24/2010 3 24 2010 14 801 521975 4819823 159 40
22:00:54 4/21/2009 4 21 2009 22 642 526627 4819840 50 40
12:00:20 3/19/2009 3 19 2009 12 645 523823 4819829 160 40
10:00:53 12/13/2012 12 13 2012 10 680 522809 4819826 157 40
10:00:54 3/16/2010 3 16 2010 10 651 525714 4819836 53 40
8:00:54 11/26/2010 11 26 2010 8 655 523327 4819828 158 40
14:00:56 1/7/2014 1 7 2014 14 679 523225 4819828 158 40
14:00:56 3/10/2013 3 10 2013 14 677 523358 4819828 158 40
6:00:53 1/27/2014 1 27 2014 6 908 521742 4819823 159 40
12:00:54 3/20/2009 3 20 2009 12 642 523237 4819828 158 40
10:00:53 3/2/2010 3 2 2010 10 643 523901 4819830 160 40
10:01:11 3/9/2013 3 9 2013 10 677 523577 4819829 158 40
16:00:24 12/16/2010 12 16 2010 16 642 523602 4819829 158 40
4:00:54 1/27/2014 1 27 2014 4 908 521743 4819823 159 40
14:00:41 4/7/2008 4 7 2008 14 632 522589 4819826 156 40
14:00:55 4/2/2010 4 2 2010 14 639 524358 4819832 120 39
16:00:41 3/27/2013 3 27 2013 16 663 524229 4819832 120 39
8:00:18 3/24/2009 3 24 2009 8 635 523780 4819830 160 40
16:00:49 3/6/2010 3 6 2010 16 647 526820 4819842 48 40
14:00:54 3/2/2013 3 2 2013 14 665 524880 4819835 55 40
4:00:47 3/28/2010 3 28 2010 4 647 521856 4819824 159 40
16:00:53 3/23/2011 3 23 2011 16 660 523201 4819829 157 40
8:00:42 3/6/2013 3 6 2013 8 658 523442 4819830 158 40
10:00:54 2/23/2014 2 23 2014 10 907 524311 4819833 120 39
16:00:41 3/23/2011 3 23 2011 16 667 523200 4819829 157 40
18:00:41 4/21/2009 4 21 2009 18 639 523596 4819831 158 40
14:00:42 4/19/2011 4 19 2011 14 668 525265 4819837 54 40
14:00:54 4/30/2010 4 30 2010 14 640 521921 4819825 159 40
0:00:43 1/4/2013 1 4 2013 0 671 522641 4819827 156 40
12:00:27 12/21/2012 12 21 2012 12 679 523322 4819830 158 40
10:00:54 4/18/2014 4 18 2014 10 907 523752 4819831 160 40
0:00:21 1/11/2010 1 11 2010 0 638 521151 4819823 163 13
2:00:53 1/27/2014 1 27 2014 2 908 521676 4819824 159 40
18:01:10 3/23/2010 3 23 2010 18 638 521397 4819823 161 40
18:01:12 4/10/2012 4 10 2012 18 673 523776 4819832 160 40
0:00:48 4/11/2012 4 11 2012 0 676 523776 4819832 160 40
8:00:54 1/7/2011 1 7 2011 8 642 524584 4819835 56 40
4:02:03 4/4/2010 4 4 2010 4 746 524435 4819834 56 40
22:00:43 3/23/2009 3 23 2009 22 640 522064 4819826 155 40
8:00:47 3/24/2009 3 24 2009 8 640 523957 4819832 160 40
18:00:56 4/23/2009 4 23 2009 18 644 527176 4819845 48 40
6:00:56 3/24/2014 3 24 2014 6 913 527187 4819845 48 40
18:00:16 3/29/2014 3 29 2014 18 909 526675 4819843 50 40
18:00:56 2/25/2014 2 25 2014 18 913 527098 4819845 48 40
6:00:53 3/28/2010 3 28 2010 6 647 521856 4819826 159 40
18:01:12 2/8/2010 2 8 2010 18 640 522427 4819827 156 40
10:00:48 4/9/2014 4 9 2014 10 916 527573 4819847 49 40
18:00:54 4/24/2011 4 24 2011 18 669 523874 4819833 160 40
10:00:49 12/21/2012 12 21 2012 10 679 523320 4819831 158 40
6:00:53 3/20/2010 3 20 2010 6 640 524466 4819835 56 40
12:00:31 4/2/2009 4 2 2009 12 635 523188 4819830 157 40
8:00:48 3/21/2009 3 21 2009 8 639 523641 4819832 160 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:01:12 4/9/2009 4 9 2009 8 642 524569 4819835 56 40
16:00:51 3/20/2009 3 20 2009 16 642 523197 4819830 157 40
10:00:43 12/21/2012 12 21 2012 10 663 523396 4819831 158 40
16:00:55 12/27/2012 12 27 2012 16 671 522071 4819827 155 40
16:01:23 2/8/2010 2 8 2010 16 640 522424 4819828 156 40
16:00:48 4/2/2011 4 2 2011 16 801 523803 4819833 160 40
22:00:49 1/15/2013 1 15 2013 22 677 521550 4819826 161 40
18:00:25 4/6/2009 4 6 2009 18 647 521122 4819824 163 13
16:00:56 12/8/2010 12 8 2010 16 641 522615 4819829 156 40
14:00:53 3/20/2009 3 20 2009 14 642 523206 4819832 158 40
14:00:59 4/9/2014 4 9 2014 14 907 525829 4819841 53 40
12:00:55 3/6/2014 3 6 2014 12 908 522834 4819830 157 40
6:00:47 4/6/2009 4 6 2009 6 646 521736 4819827 159 40
12:00:26 3/4/2014 3 4 2014 12 918 523765 4819834 160 40
16:00:53 12/24/2011 12 24 2011 16 650 524698 4819837 56 40
8:00:54 11/26/2010 11 26 2010 8 643 523316 4819832 158 40
6:00:44 4/6/2009 4 6 2009 6 639 521743 4819827 159 40
16:00:27 1/21/2009 1 21 2009 16 637 527464 4819848 49 40
22:01:12 4/10/2012 4 10 2012 22 676 523775 4819834 160 40
18:00:48 3/25/2010 3 25 2010 18 746 526273 4819844 51 40
8:00:54 3/20/2009 3 20 2009 8 642 523505 4819834 158 40
12:00:20 3/31/2011 3 31 2011 12 663 523607 4819834 158 40
12:00:54 3/20/2008 3 20 2008 12 634 523313 4819833 158 40
10:00:48 11/26/2010 11 26 2010 10 654 523101 4819832 157 40
4:00:54 4/6/2009 4 6 2009 4 646 521737 4819828 159 40
14:00:48 3/5/2010 3 5 2010 14 639 526440 4819845 50 40
8:00:42 4/3/2014 4 3 2014 8 679 524369 4819837 120 39
8:01:18 12/21/2012 12 21 2012 8 670 522642 4819831 156 40
8:00:53 3/27/2009 3 27 2009 8 642 523453 4819834 158 40
12:00:20 3/31/2011 3 31 2011 12 658 523451 4819834 158 40
18:01:21 3/19/2009 3 19 2009 18 648 524684 4819839 56 40
14:00:55 4/2/2009 4 2 2009 14 635 523180 4819833 157 40
4:00:41 1/4/2013 1 4 2013 4 671 522646 4819832 156 40
6:00:24 2/22/2011 2 22 2011 6 639 524060 4819837 120 39
6:00:54 12/21/2012 12 21 2012 6 670 522642 4819832 156 40
14:00:44 4/24/2009 4 24 2009 14 644 525872 4819844 53 40
10:00:41 4/20/2012 4 20 2012 10 677 523905 4819836 160 40
16:00:44 3/26/2009 3 26 2009 16 642 523733 4819836 160 40
14:00:21 3/23/2009 3 23 2009 14 644 523784 4819836 160 40
8:00:50 4/28/2014 4 28 2014 8 913 526249 4819845 51 40
12:00:54 1/17/2013 1 17 2013 12 671 523318 4819835 158 40
2:00:22 12/13/2012 12 13 2012 2 665 525689 4819843 53 40
2:00:47 3/24/2010 3 24 2010 2 641 521313 4819828 161 40
18:00:53 1/9/2010 1 9 2010 18 641 521076 4819827 163 13
16:00:32 2/26/2014 2 26 2014 16 907 526355 4819846 51 40
14:00:42 4/10/2012 4 10 2012 14 672 523170 4819834 157 40
12:00:42 12/21/2012 12 21 2012 12 663 523390 4819835 158 40
10:01:11 3/29/2014 3 29 2014 10 918 524842 4819841 55 40
16:00:53 2/12/2010 2 12 2010 16 642 526999 4819849 48 40
4:00:55 12/21/2012 12 21 2012 4 670 522640 4819833 156 40
4:00:53 3/10/2010 3 10 2010 4 647 527185 4819850 48 40
8:00:57 4/12/2009 4 12 2009 8 644 525547 4819844 54 40
14:02:53 4/20/2014 4 20 2014 14 917 525132 4819842 55 40
20:00:54 3/12/2014 3 12 2014 20 918 525527 4819844 54 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:01:18 2/17/2014 2 17 2014 14 918 524040 4819839 120 39
22:00:23 1/3/2013 1 3 2013 22 671 522646 4819834 156 40
14:00:48 2/8/2010 2 8 2010 14 640 522423 4819833 156 40
18:00:32 4/19/2011 4 19 2011 18 655 523278 4819836 158 40
18:00:50 3/18/2011 3 18 2011 18 662 523462 4819837 158 40
18:00:48 3/21/2009 3 21 2009 18 648 523411 4819837 158 40
8:00:26 12/16/2010 12 16 2010 8 642 524166 4819840 120 39
18:01:29 4/6/2012 4 6 2012 18 670 526909 4819850 48 40
16:00:56 4/17/2011 4 17 2011 16 659 524073 4819839 120 39
16:00:54 2/28/2010 2 28 2010 16 642 525720 4819846 53 40
14:00:54 3/3/2013 3 3 2013 14 663 524354 4819841 120 39
2:00:53 3/25/2014 3 25 2014 2 909 526378 4819848 51 40
12:00:53 10/28/2010 10 28 2010 12 646 522661 4819835 156 40
10:00:53 11/26/2010 11 26 2010 10 647 523007 4819836 157 40
18:00:24 1/4/2011 1 4 2011 18 646 521875 4819833 159 40
18:00:41 4/16/2011 4 16 2011 18 661 521243 4819831 161 40
4:00:42 3/21/2009 3 21 2009 4 642 523413 4819838 158 40
12:00:48 3/19/2009 3 19 2009 12 644 523936 4819840 160 40
10:01:31 10/28/2010 10 28 2010 10 646 522656 4819836 156 40
4:00:26 4/6/2009 4 6 2009 4 639 521741 4819833 159 40
22:00:53 4/10/2010 4 10 2010 22 640 521233 4819831 161 40
6:00:49 12/16/2010 12 16 2010 6 642 524168 4819841 120 39
18:01:17 3/22/2012 3 22 2012 18 670 521578 4819832 161 40
12:00:42 3/4/2014 3 4 2014 12 679 523590 4819839 158 40
16:00:50 4/20/2011 4 20 2011 16 665 523728 4819840 160 40
14:00:54 4/8/2010 4 8 2010 14 641 523881 4819840 160 40
8:00:56 2/22/2011 2 22 2011 8 639 524057 4819841 120 39
18:00:29 1/7/2011 1 7 2011 18 639 522426 4819835 156 40
10:00:27 1/15/2010 1 15 2010 10 643 525687 4819847 53 40
14:00:47 4/17/2008 4 17 2008 14 635 523840 4819840 160 40
14:00:48 12/30/2012 12 30 2012 14 663 522489 4819836 156 40
0:00:47 4/11/2010 4 11 2010 0 640 521227 4819832 161 40
16:00:54 1/6/2014 1 6 2014 16 679 523160 4819838 157 40
12:00:42 3/11/2010 3 11 2010 12 643 526048 4819849 51 40
18:00:41 4/20/2011 4 20 2011 18 655 523991 4819841 160 40
10:00:43 3/27/2010 3 27 2010 10 801 524396 4819843 120 39
14:00:48 12/28/2012 12 28 2012 14 670 523327 4819839 158 40
14:00:42 10/28/2010 10 28 2010 14 646 522661 4819837 156 40
12:00:26 3/18/2009 3 18 2009 12 637 523532 4819840 158 40
12:00:55 12/28/2012 12 28 2012 12 670 523332 4819840 158 40
16:00:54 4/21/2009 4 21 2009 16 646 523343 4819840 158 40
18:00:47 3/21/2009 3 21 2009 18 646 521920 4819835 159 40
14:00:41 3/20/2009 3 20 2009 14 643 523173 4819839 157 40
12:00:54 4/8/2012 4 8 2012 12 671 524170 4819843 120 39
0:00:53 11/27/2010 11 27 2010 0 639 526681 4819853 50 40
14:00:41 3/27/2011 3 27 2011 14 667 525260 4819847 54 40
8:00:53 3/23/2008 3 23 2008 8 636 524063 4819843 120 39
8:00:28 3/17/2010 3 17 2010 8 652 525997 4819850 53 40
10:00:59 12/27/2013 12 27 2013 10 907 523187 4819840 157 40
6:00:48 3/21/2009 3 21 2009 6 642 523429 4819841 158 40
2:00:37 12/23/2009 12 23 2009 2 641 521079 4819833 163 13
14:00:48 2/26/2014 2 26 2014 14 907 526357 4819852 51 40
10:01:05 4/3/2012 4 3 2012 10 665 522079 4819836 155 40
14:01:48 4/8/2010 4 8 2010 14 647 525317 4819848 54 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

20:00:43 1/23/2012 1 23 2012 20 666 525857 4819850 53 40
16:00:44 1/4/2014 1 4 2014 16 679 522883 4819839 157 40
2:00:47 4/19/2011 4 19 2011 2 647 521200 4819834 161 40
4:00:56 2/22/2011 2 22 2011 4 639 524056 4819844 120 39
0:00:36 1/14/2012 1 14 2012 0 658 525584 4819849 54 40
10:01:23 11/24/2011 11 24 2011 10 662 521530 4819835 161 40
18:00:43 5/4/2011 5 4 2011 18 664 523726 4819843 160 40
8:00:25 3/24/2009 3 24 2009 8 637 523859 4819843 160 40
10:00:12 4/11/2009 4 11 2009 10 643 523936 4819843 160 40
12:02:33 2/13/2013 2 13 2013 12 680 524314 4819845 120 39
4:01:32 3/5/2014 3 5 2014 4 916 523690 4819843 160 40
12:00:20 3/24/2010 3 24 2010 12 654 522559 4819839 156 40
18:00:53 4/1/2011 4 1 2011 18 668 521706 4819836 159 40
16:01:24 10/28/2010 10 28 2010 16 646 522659 4819839 156 40
10:00:54 12/28/2012 12 28 2012 10 670 523334 4819842 158 40
18:00:48 1/3/2013 1 3 2013 18 671 522647 4819839 156 40
12:00:41 3/25/2011 3 25 2011 12 660 522682 4819839 156 40
4:00:49 4/19/2011 4 19 2011 4 647 521143 4819834 163 13
10:00:12 4/25/2011 4 25 2011 10 662 522212 4819838 155 40
14:00:42 2/27/2012 2 27 2012 14 663 524698 4819847 56 40
0:01:16 2/20/2014 2 20 2014 0 918 523987 4819845 160 40
12:00:25 3/31/2011 3 31 2011 12 664 523532 4819843 158 40
12:00:53 1/20/2014 1 20 2014 12 908 522953 4819841 157 40
8:00:41 3/23/2008 3 23 2008 8 633 523653 4819843 160 40
10:01:06 1/20/2014 1 20 2014 10 908 522947 4819841 157 40
12:00:43 3/19/2011 3 19 2011 12 667 523258 4819842 158 40
8:00:47 3/28/2009 3 28 2009 8 645 523976 4819845 160 40
0:00:55 1/16/2013 1 16 2013 0 665 522015 4819838 155 40
14:00:55 4/20/2013 4 20 2013 14 677 524104 4819845 120 39
10:00:53 2/23/2014 2 23 2014 10 908 524438 4819847 56 40
12:00:56 4/5/2014 4 5 2014 12 679 523668 4819844 160 40
14:00:53 2/25/2014 2 25 2014 14 908 525744 4819852 53 40
18:00:53 4/1/2011 4 1 2011 18 662 521987 4819838 159 40
14:00:43 4/21/2009 4 21 2009 14 639 523102 4819842 157 40
8:00:48 3/23/2008 3 23 2008 8 635 523495 4819844 158 40
0:00:41 1/4/2012 1 4 2012 0 665 525894 4819852 53 40
12:00:38 3/1/2010 3 1 2010 12 640 523756 4819845 160 40
8:00:37 4/29/2008 4 29 2008 8 636 523986 4819846 160 40
8:00:48 4/12/2010 4 12 2010 8 639 523783 4819845 160 40
8:00:55 2/1/2011 2 1 2011 8 646 524179 4819847 120 39
12:00:42 3/20/2008 3 20 2008 12 635 523130 4819843 157 40
12:00:48 1/6/2014 1 6 2014 12 908 522862 4819842 157 40
8:00:42 4/24/2010 4 24 2010 8 646 523960 4819846 160 40
10:00:47 3/5/2010 3 5 2010 10 644 525933 4819854 53 40
14:00:44 3/18/2009 3 18 2009 14 637 523537 4819845 158 40
18:00:48 3/18/2009 3 18 2009 18 642 522647 4819842 156 40
14:00:56 3/3/2013 3 3 2013 14 671 524247 4819848 120 39
18:00:47 3/17/2011 3 17 2011 18 662 524709 4819849 56 40
14:00:12 3/18/2010 3 18 2010 14 654 523748 4819846 160 40
2:00:54 3/24/2010 3 24 2010 2 653 521488 4819839 161 40
8:00:25 5/1/2011 5 1 2011 8 665 524447 4819849 56 40
16:00:26 4/16/2012 4 16 2012 16 676 523322 4819845 158 40
4:00:47 4/8/2009 4 8 2009 4 644 524387 4819849 120 39
8:00:48 3/2/2010 3 2 2010 8 646 523592 4819846 158 40
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0:00:32 12/28/2013 12 28 2013 0 909 523335 4819845 158 40
16:00:49 4/5/2009 4 5 2009 16 639 524293 4819849 120 39
12:01:33 4/30/2010 4 30 2010 12 646 523168 4819845 157 40
12:00:54 3/2/2010 3 2 2010 12 643 523884 4819848 160 40
4:00:35 12/16/2010 12 16 2010 4 642 524178 4819849 120 39
16:01:02 1/20/2010 1 20 2010 16 640 525319 4819853 54 40
16:00:25 4/20/2012 4 20 2012 16 670 524024 4819848 120 39
6:00:57 4/21/2010 4 21 2010 6 639 525605 4819854 54 40
22:00:47 3/25/2012 3 25 2012 22 671 521476 4819840 161 40
2:00:53 3/23/2012 3 23 2012 2 666 521522 4819840 161 40
16:00:44 3/28/2011 3 28 2011 16 662 525270 4819853 54 40
12:00:53 2/17/2014 2 17 2014 12 918 524113 4819849 120 39
8:00:53 4/10/2009 4 10 2009 8 640 523805 4819848 160 40
18:00:54 1/17/2013 1 17 2013 18 665 523105 4819846 157 40
16:00:54 3/14/2010 3 14 2010 16 644 524759 4819852 56 40
6:00:54 1/9/2010 1 9 2010 6 633 521124 4819839 163 13
16:00:49 2/2/2012 2 2 2012 16 665 523379 4819847 158 40
14:00:27 4/11/2011 4 11 2011 14 654 524527 4819851 56 40
18:00:47 4/15/2012 4 15 2012 18 677 524338 4819850 120 39
18:00:56 1/26/2014 1 26 2014 18 908 522258 4819843 155 40
10:00:54 5/11/2011 5 11 2011 10 665 524068 4819850 120 39
12:01:18 4/27/2013 4 27 2013 12 677 523163 4819847 157 40
18:00:32 3/23/2009 3 23 2009 18 637 521522 4819841 161 40
2:00:55 1/19/2010 1 19 2010 2 640 527177 4819862 48 40
8:00:42 11/26/2010 11 26 2010 8 801 523484 4819848 158 40
18:00:42 4/21/2009 4 21 2009 18 646 523325 4819847 158 40
2:00:38 1/22/2013 1 22 2013 2 679 521811 4819842 159 40
16:00:50 3/28/2014 3 28 2014 16 907 525187 4819854 55 40
14:00:54 4/8/2010 4 8 2010 14 655 526153 4819858 51 40
0:00:53 3/23/2012 3 23 2012 0 666 521516 4819841 161 40
16:00:49 4/1/2009 4 1 2009 16 638 522775 4819846 156 40
14:00:43 2/26/2014 2 26 2014 14 918 525782 4819857 53 40
18:00:49 4/10/2010 4 10 2010 18 647 521276 4819841 161 40
20:01:07 1/16/2013 1 16 2013 20 677 521168 4819841 163 13
14:00:41 3/10/2010 3 10 2010 14 647 526270 4819859 51 40
18:00:22 3/21/2014 3 21 2014 18 908 524416 4819852 56 40
6:01:03 4/19/2011 4 19 2011 6 647 521145 4819841 163 13
10:00:47 1/25/2009 1 25 2009 10 633 522371 4819845 155 40
18:00:51 12/19/2012 12 19 2012 18 675 523340 4819848 158 40
16:00:41 4/2/2014 4 2 2014 16 917 522032 4819844 155 40
10:00:53 3/17/2010 3 17 2010 10 644 525275 4819855 54 40
4:01:23 4/11/2009 4 11 2009 4 647 522004 4819844    155     40
16:00:42        3/18/2009       3       18      2009    16      637     523530  4819849 158     40
2:00:48 3/21/2009       3       21      2009    2       642     523279  4819848 158     40
4:01:24 4/16/2009       4       16      2009    4       640     521542  4819843 161     40
16:00:41        4/20/2013       4       20      2013    16      671     524001  4819851 160     40
16:00:47        4/7/2008        4       7       2008    16      635     522515  4819846 156     40
0:00:20 4/4/2011        4       4       2011    0       662     521999  4819845 155     40
12:00:53        4/27/2013       4       27      2013    12      658     523400  4819849 158     40
16:00:54        4/6/2013        4       6       2013    16      671     523944  4819851 160     40
10:00:41        3/1/2010        3       1       2010    10      643     523731  4819851 160     40
16:00:54        3/19/2009       3       19      2009    16      648     523441  4819850 158     40
22:00:56        4/3/2011        4       3       2011    22      662     522002  4819845 155     40
14:00:16        1/10/2010       1       10      2010    14      633     522053  4819845 155     40
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8:00:54 4/28/2008       4       28      2008    8       636     521921  4819845 159     40
18:00:43        3/21/2009       3       21      2009    18      635     523116  4819849 157     40
8:01:59 5/1/2010        5       1       2010    8       656     524066  4819852 120     39
18:00:36        4/20/2012       4       20      2012    18      670     524111  4819852 120     39
10:00:44        4/19/2008       4       19      2008    10      637     523990  4819852 160     40
10:00:41        4/5/2014        4       5       2014    10      916     524946  4819855 55      40
14:00:54        4/20/2010       4       20      2010    14      652     523047  4819849 157     40
16:00:54        3/18/2009       3       18      2009    16      633     523127  4819849 157     40
16:00:53        2/18/2011       2       18      2011    16      801     524541  4819854 56      40
6:00:58 4/11/2009       4       11      2009    6       647     522004  4819846 155     40
18:00:56        1/2/2011        1       2       2011    18      638     522687  4819848 156     40
16:00:24        4/11/2009       4       11      2009    16      643     525541  4819858 54      40
6:00:32 3/30/2009       3       30      2009    6       644     523993  4819853 160     40
14:00:20        3/1/2010        3       1       2010    14      633     523728  4819852 160     40
14:00:26        1/21/2014       1       21      2014    14      917     522820  4819849 157     40
18:00:54        4/22/2010       4       22      2010    18      639     525420  4819858 54      40
16:00:43        1/27/2014       1       27      2014    16      917     522590  4819848 156     40
10:00:48        12/10/2009      12      10      2009    10      639     523263  4819851 158     40
18:00:57        3/18/2011       3       18      2011    18      668     523054  4819850 157     40
18:00:44        12/1/2010       12      1       2010    18      655     527054  4819865 48      40
10:00:48        1/22/2014       1       22      2014    10      909     523308  4819851 158     40
14:00:25        4/9/2014        4       9       2014    14      913     526282  4819862 51      40
0:00:47 1/19/2010       1       19      2010    0       640     527179  4819866 48      40
12:00:53        4/13/2012       4       13      2012    12      666     526140  4819862 51      40
10:00:41        3/18/2009       3       18      2009    10      643     523668  4819853 160     40
12:01:14        4/10/2014       4       10      2014    12      908     525823  4819861 53      40
18:00:24        4/5/2009        4       5       2009    18      646     524746  4819857 56      40
12:00:54        1/19/2014       1       19      2014    12      917     523032  4819851 157     40
2:00:44 4/4/2011        4       4       2011    2       662     521989  4819847 159     40
18:00:25        12/22/2008      12      22      2008    18      632     522804  4819850 157     40
14:00:41        3/10/2010       3       10      2010    14      644     526153  4819863 51      40
16:00:44        4/7/2012        4       7       2012    16      672     525695  4819861 53      40
14:00:47        3/30/2013       3       30      2013    14      679     523659  4819854 160     40
0:00:49 12/16/2010      12      16      2010    0       642     524271  4819856 120     39
16:00:50        2/27/2014       2       27      2014    16      907     525540  4819861 54      40
22:00:54        3/22/2012       3       22      2012    22      666     521520  4819847 161     40
18:00:42        3/5/2013        3       5       2013    18      671     522447  4819850 156     40
10:00:49        3/22/2010       3       22      2010    10      746     523999  4819856 160     40
6:00:16 2/20/2014       2       20      2014    6       918     524176  4819856 120     39
22:00:54        1/14/2013       1       14      2013    22      679     521730  4819848 159     40
2:00:43 4/16/2009       4       16      2009    2       640     521546  4819847 161     40
0:00:52 4/8/2010        4       8       2010    0       640     526626  4819866 50      40
6:00:53 4/16/2009       4       16      2009    6       640     521539  4819848 161     40
16:00:48        4/9/2014        4       9       2014    16      913     526609  4819866 50      40
18:01:12        2/12/2010       2       12      2010    18      642     527281  4819869 49      40
10:00:43        5/8/2009        5       8       2009    10      634     522782  4819852 156     40
12:01:13        2/18/2014       2       18      2014    12      908     523868  4819856 160     40
6:00:53 4/11/2010       4       11      2010    6       640     521202  4819847 161     40
8:00:47 2/4/2011        2       4       2011    8       654     524109  4819857 120     39
12:00:50        1/10/2010       1       10      2010    12      633     522043  4819850 155     40
22:01:11        1/2/2011        1       2       2011    22      638     522688  4819852 156     40
18:00:06        4/26/2008       4       26      2008    18      631     521100  4819847 163     13
14:00:42        2/1/2011        2       1       2011    14      639     523079  4819854 157     40
10:00:27        1/10/2010       1       10      2010    10      633     522045  4819850 155     40
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16:00:55        3/4/2014        3       4       2014    16      917     522130  4819850 155     40
10:00:48        3/20/2008       3       20      2008    10      634     523285  4819854 158     40
18:00:40        4/6/2014        4       6       2014    18      909     525622  4819863 53      40
10:00:47        3/3/2013        3       3       2013    10      666     523484  4819855 158     40
14:01:06        3/20/2009       3       20      2009    14      638     523366  4819855 158     40
8:00:47 4/25/2011       4       25      2011    8       662     521894  4819850 159     40
10:00:54        4/6/2013        4       6       2013    10      671     524080  4819858 120     39
10:00:54        2/9/2013        2       9       2013    10      679     524507  4819859 56      40
10:00:12        4/25/2011       4       25      2011    10      654     525200  4819862 55      40
4:00:37 12/4/2010       12      4       2010    4       639     526010  4819865 53      40
8:01:06 3/24/2013       3       24      2013    8       671     525071  4819862 55      40
12:01:17        4/27/2014       4       27      2014    12      913     526666  4819868 50      40
14:00:44        3/1/2010        3       1       2010    14      640     524085  4819858 120     39
14:00:53        3/29/2012       3       29      2012    14      658     524880  4819861 55      40
2:00:29 2/13/2010       2       13      2010    2       642     527283  4819871 49      40
4:00:53 12/26/2012      12      26      2012    4       675     524617  4819861 56      40
6:00:42 4/1/2009        4       1       2009    6       648     523432  4819856 158     40
6:00:48 12/13/2012      12      13      2012    6       671     526846  4819869 48      40
16:00:20        4/3/2008        4       3       2008    16      635     523196  4819856 157     40
20:00:53        12/25/2013      12      25      2013    20      908     521831  4819851 159     40
22:00:54        3/19/2010       3       19      2010    22      746     525906  4819866 53      40
18:00:45        3/20/2013       3       20      2013    18      671     524799  4819861 56      40
12:00:55        11/29/2010      11      29      2010    12      655     522060  4819852 155     40
12:00:48        3/23/2008       3       23      2008    12      632     523094  4819856 157     40
10:00:54        1/18/2011       1       18      2011    10      639     523785  4819858 160     40
18:00:50        4/20/2011       4       20      2011    18      662     521873  4819852 159     40
18:00:52        4/6/2012        4       6       2012    18      676     526876  4819870 48      40
16:00:54        3/27/2009       3       27      2009    16      639     522696  4819855 156     40
12:00:45        4/5/2009        4       5       2009    12      639     523032  4819856 157     40
10:00:53        2/23/2014       2       23      2014    10      918     524290  4819860 120     39
16:00:54        12/9/2011       12      9       2011    16      655     521434  4819851 161     40
12:00:47 3/20/2009 3 20 2009 12 638 523372 4819857 158 40
16:00:48 3/28/2011 3 28 2011 16 667 525197 4819864 55 40
10:00:53 1/25/2014 1 25 2014 10 916 526688 4819870 50 40
12:00:42 11/21/2010 11 21 2010 12 641 523476 4819858 158 40
10:00:38 4/28/2009 4 28 2009 10 640 524828 4819863 55 40
16:00:39 1/21/2014 1 21 2014 16 917 522816 4819856 157 40
8:00:46 4/7/2009 4 7 2009 8 639 523457 4819859 158 40
8:00:34 4/6/2012 4 6 2012 8 678 525721 4819867 53 40
10:00:52 5/5/2011 5 5 2011 10 665 521912 4819853 159 40
20:00:53 1/18/2014 1 18 2014 20 917 522562 4819856 156 40
8:00:50 2/13/2013 2 13 2013 8 675 524304 4819862 120 39
14:00:23 3/9/2014 3 9 2014 14 913 527160 4819873 48 40
10:00:40 4/13/2012 4 13 2012 10 676 525888 4819868 53 40
20:00:53 1/14/2013 1 14 2013 20 679 521729 4819853 159 40
2:00:54 5/11/2011 5 11 2011 2 654 523722 4819860 160 40
8:01:22 4/29/2014 4 29 2014 8 908 523627 4819860 160 40
8:00:15 4/24/2013 4 24 2013 8 658 522023 4819855 155 40
18:00:49 1/15/2013 1 15 2013 18 679 521614 4819854 159 40
2:00:52 12/16/2010 12 16 2010 2 642 524158 4819862 120 39
10:00:19 12/27/2013 12 27 2013 10 909 523289 4819859 158 40
14:00:42 4/10/2009 4 10 2009 14 646 524427 4819863 56 40
10:00:35 3/20/2009 3 20 2009 10 638 523379 4819860 158 40
18:00:54 4/3/2008 4 3 2008 18 635 523192 4819859 157 40
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22:00:53 3/26/2013 3 26 2013 22 677 521394 4819853 161 40
10:00:25 4/10/2014 4 10 2014 10 908 525940 4819870 53 40
18:01:12 3/9/2013 3 9 2013 18 677 522307 4819857 155 40
20:00:49 4/12/2013 4 12 2013 20 677 522319 4819857 155 40
22:00:14 3/23/2010 3 23 2010 22 801 521412 4819854 161 40
14:00:49 1/27/2014 1 27 2014 14 917 522590 4819858 156 40
18:00:53 3/18/2014 3 18 2014 18 918 523707 4819862 160 40
4:00:24 3/18/2010 3 18 2010 4 652 524776 4819866 56 40
16:00:47 4/30/2010 4 30 2010 16 640 521970 4819856 159 40
18:00:53 12/7/2010 12 7 2010 18 639 526904 4819874 48 40
18:00:24 4/10/2013 4 10 2013 18 658 523513 4819861 158 40
16:00:41 12/9/2011 12 9 2011 16 659 521519 4819855 161 40
16:00:53 3/20/2011 3 20 2011 16 666 522753 4819859 156 40
18:00:55 1/21/2014 1 21 2014 18 679 521915 4819856 159 40
16:00:14 2/28/2010 2 28 2010 16 639 525336 4819868 54 40
14:01:00 3/26/2012 3 26 2012 14 676 524117 4819864 120 39
14:00:26 4/18/2012 4 18 2012 14 670 524225 4819864 120 39
4:00:41 4/11/2010 4 11 2010 4 640 521208 4819854 161 40
10:00:15 4/20/2011 4 20 2011 10 666 524860 4819867 55 40
2:00:56 4/11/2010 4 11 2010 2 640 521206 4819855 161 40
4:01:40 2/13/2010 2 13 2010 4 642 527279 4819877 49 40
10:00:36 3/20/2009 3 20 2009 10 646 523298 4819862 158 40
10:00:48 3/2/2010 3 2 2010 10 644 523931 4819864 160 40
6:00:54 2/13/2010 2 13 2010 6 642 527280 4819877 49 40
20:00:50 3/22/2012 3 22 2012 20 666 521558 4819857 161 40
0:00:53 3/27/2013 3 27 2013 0 677 521396 4819856 161 40
0:00:48 4/18/2008 4 18 2008 0 635 521704 4819857 159 40
16:00:48 2/26/2014 2 26 2014 16 918 525772 4819872 53 40
14:00:25 12/22/2009 12 22 2009 14 643 523303 4819863 158 40
12:00:38 4/30/2011 4 30 2011 12 654 523351 4819863 158 40
18:00:54 4/29/2011 4 29 2011 18 667 525255 4819870 54 40
8:00:48 4/8/2012 4 8 2012 8 676 525261 4819870 54 40
6:00:30 4/7/2014 4 7 2014 6 907 521527 4819857 161 40
16:00:48 4/17/2008 4 17 2008 16 635 523914 4819865 160 40
22:00:54 1/15/2013 1 15 2013 22 680 521708 4819858 159 40
14:00:48 3/4/2013 3 4 2013 14 666 523958 4819865 160 40
0:00:58 4/27/2009 4 27 2009 0 644 524049 4819866 120 39
20:00:23 3/13/2014 3 13 2014 20 918 524476 4819868 56 40
2:00:56 12/13/2013 12 13 2013 2 908 525703 4819873 53 40
12:00:27 3/23/2009 3 23 2009 12 645 523734 4819865 160 40
12:00:49 4/8/2009 4 8 2009 12 644 524213 4819867 120 39
0:01:54 3/20/2010 3 20 2010 0 644 524841 4819869 55 40
8:00:54 3/23/2009 3 23 2009 8 637 523605 4819865 158 40
18:00:48 3/23/2010 3 23 2010 18 643 521362 4819858 161 40
14:00:47 4/21/2009 4 21 2009 14 646 523087 4819864 157 40
22:00:53 12/7/2010 12 7 2010 22 639 526728 4819877 50 40
4:00:32 4/7/2014 4 7 2014 4 907 521528 4819859 161 40
12:00:56 1/21/2014 1 21 2014 12 917 522839 4819863 157 40
16:00:27 3/16/2012 3 16 2012 16 663 523656 4819866 160 40
10:00:56 3/1/2012 3 1 2012 10 666 525164 4819872 55 40
10:01:14 4/18/2014 4 18 2014 10 908 523719 4819866 160 40
2:00:56 5/13/2011 5 13 2011 2 665 526396 4819876 51 40
16:00:49 3/24/2010 3 24 2010 16 801 521995 4819861 159 40
10:00:55 12/28/2009 12 28 2009 10 644 523394 4819865 158 40
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8:01:54 4/14/2012 4 14 2012 8 666 525278 4819872 54 40
20:00:42 1/15/2013 1 15 2013 20 680 521714 4819860 159 40
18:01:47 4/1/2009 4 1 2009 18 642 523090 4819865 157 40
6:00:54 1/19/2011 1 19 2011 6 638 524037 4819868 120 39
20:00:50 2/27/2014 2 27 2014 20 913 527612 4819882 49 40
12:00:43 3/19/2011 3 19 2011 12 658 523252 4819865 158 40
14:00:48 4/2/2010 4 2 2010 14 638 524069 4819868 120 39
12:00:18 4/19/2008 4 19 2008 12 634 524876 4819871 55 40
18:00:53 5/17/2011 5 17 2011 18 667 523850 4819868 160 40
18:00:54 5/2/2010 5 2 2010 18 640 521401 4819860 161 40
18:00:48 1/7/2010 1 7 2010 18 644 521882 4819862 159 40
16:00:49 12/6/2010 12 6 2010 16 641 522781 4819865 156 40
10:00:37 4/25/2009 4 25 2009 10 639 523307 4819866 158 40
12:00:55 3/25/2011 3 25 2011 12 663 522683 4819865 156 40
14:00:55 3/30/2012 3 30 2012 14 680 525914 4819876 53 40
10:00:53 1/19/2014 1 19 2014 10 917 523037 4819866 157 40
6:01:07 11/24/2013 11 24 2013 6 909 523960 4819870 160 40
4:00:53 2/1/2011 2 1 2011 4 646 524150 4819870 120 39
10:01:50 3/1/2010 3 1 2010 10 640 523771 4819869 160 40
12:00:34 3/23/2009 3 23 2009 12 638 523407 4819868 158 40
8:00:37 3/24/2013 3 24 2013 8 663 525135 4819874 55 40
18:02:55 3/28/2010 3 28 2010 18 641 524337 4819871 120 39
22:00:53 1/18/2014 1 18 2014 22 917 522568 4819865 156 40
16:00:53 3/10/2010 3 10 2010 16 644 526150 4819878 51 40
4:00:41 1/14/2012 1 14 2012 4 658 525566 4819876 54 40
22:00:53 4/12/2011 4 12 2011 22 801 521416 4819862 161 40
0:00:53 2/13/2010 2 13 2010 0 642 527294 4819883 49 40
14:01:02 2/19/2014 2 19 2014 14 918 524050 4819871 120 39
16:00:41 3/20/2011 3 20 2011 16 658 523437 4819868 158 40
22:01:12 4/15/2009 4 15 2009 22 640 521403 4819862 161 40
22:01:12 4/30/2010 4 30 2010 22 640 521184 4819861 163 13
16:00:54 2/28/2010 2 28 2010 16 643 525404 4819876 54 40
14:00:40 4/17/2011 4 17 2011 14 801 524321 4819872 120 39
12:00:22 3/22/2009 3 22 2009 12 640 524347 4819872 120 39
10:00:54 3/5/2010 3 5 2010 10 643 526090 4819879 51 40
0:00:48 3/21/2009 3 21 2009 0 645 524326 4819873 120 39
12:00:47 4/5/2011 4 5 2011 12 666 525000 4819875 55 40
6:00:50 1/12/2012 1 12 2012 6 658 525272 4819876 54 40
6:00:36 4/11/2010 4 11 2010 6 650 521137 4819862 163 13
8:00:48 3/23/2009 3 23 2009 8 643 523462 4819870 158 40
0:00:47 3/29/2010 3 29 2010 0 647 521149 4819862 163 13
16:00:41 3/20/2009 3 20 2009 16 639 524272 4819873 120 39
12:00:42 4/2/2012 4 2 2012 12 676 525868 4819879 53 40
18:01:12 1/27/2014 1 27 2014 18 917 522647 4819868 156 40
8:00:23 3/24/2008 3 24 2008 8 636 523778 4819872 160 40
10:00:53 2/14/2013 2 14 2013 10 680 524581 4819875 56 40
8:00:54 3/26/2013 3 26 2013 8 663 525906 4819880 53 40
22:00:57 3/23/2010 3 23 2010 22 638 521377 4819864 161 40
16:00:29 1/5/2014 1 5 2014 16 907 523041 4819869 157 40
6:00:48 4/1/2009 4 1 2009 6 645 523440 4819871 158 40
6:00:31 4/11/2008 4 11 2008 6 637 523155 4819870 157 40
10:00:42 4/17/2008 4 17 2008 10 635 523808 4819872 160 40
20:00:53 1/30/2014 1 30 2014 20 916 522632 4819868 156 40
4:00:54 4/11/2010 4 11 2010 4 650 521137 4819864 163 13
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12:00:44 3/14/2010 3 14 2010 12 644 524893 4819876 55 40
10:01:24 12/16/2010 12 16 2010 10 642 523646 4819872 160 40
12:00:42 2/21/2011 2 21 2011 12 642 523915 4819873 160 40
10:00:55 3/27/2010 3 27 2010 10 650 524611 4819876 56 40
18:00:36 1/2/2011 1 2 2011 18 638 522733 4819870 156 40
10:00:35 4/14/2008 4 14 2008 10 633 522300 4819868 155 40
22:00:30 4/17/2008 4 17 2008 22 634 521158 4819865 163 13
14:00:42 4/2/2011 4 2 2011 14 664 524407 4819876 56 40
12:00:55 4/14/2008 4 14 2008 12 633 522288 4819869 155 40
16:00:24 1/29/2010 1 29 2010 16 633 522907 4819871 157 40
10:00:18 3/16/2009 3 16 2009 10 633 523696 4819873 160 40
14:00:53 2/3/2014 2 3 2014 14 909 522712 4819870 156 40
6:00:24 12/20/2009 12 20 2009 6 639 524021 4819875 120 39
22:00:57 4/22/2011 4 22 2011 22 665 521298 4819866 161 40
6:00:59 12/26/2012 12 26 2012 6 675 524519 4819877 56 40
12:00:52 3/2/2010 3 2 2010 12 644 523914 4819874 160 40
16:00:44 3/15/2012 3 15 2012 16 663 523637 4819874 160 40
14:00:39 3/27/2014 3 27 2014 14 908 524345 4819876 120 39
14:00:42 4/18/2011 4 18 2011 14 668 524119 4819875 120 39
2:00:53 4/11/2010 4 11 2010 2 650 521141 4819866 163 13
12:00:47 4/9/2010 4 9 2010 12 639 526155 4819883 51 40
10:00:25 3/24/2009 3 24 2009 10 635 524106 4819876 120 39
4:00:54 11/29/2013 11 29 2013 4 911 526705 4819886 50 40
22:00:53 3/23/2010 3 23 2010 22 647 521241 4819866 161 40
16:00:41 1/2/2011 1 2 2011 16 638 522727 4819871 156 40
2:00:47 4/6/2009 4 6 2009 2 642 524313 4819877 120 39
16:00:32 2/28/2010 2 28 2010 16 644 525417 4819881 54 40
4:00:50 3/21/2009 3 21 2009 4 633 522578 4819871 156 40
12:00:49 3/25/2011 3 25 2011 12 650 522873 4819872 157 40
12:00:44 3/1/2010 3 1 2010 12 643 523738 4819875 160 40
8:00:42 3/17/2010 3 17 2010 8 650 525815 4819883 53 40
8:00:41 3/21/2009 3 21 2009 8 642 523726 4819876 160 40
18:00:53 1/6/2014 1 6 2014 18 911 525812 4819883 53 40
18:00:51 2/28/2010 2 28 2010 18 644 525198 4819881 55 40
8:01:12 4/19/2014 4 19 2014 8 913 524759 4819879 56 40
12:01:24 11/29/2010 11 29 2010 12 647 521867 4819869 159 40
10:00:46 4/5/2014 4 5 2014 10 908 525172 4819881 55 40
8:00:56 4/4/2011 4 4 2011 8 650 524355 4819878 120 39
8:00:30 4/22/2010 4 22 2010 8 639 525547 4819883 54 40
12:00:49 4/24/2009 4 24 2009 12 642 526076 4819885 51 40
16:00:50 3/27/2009 3 27 2009 16 638 522784 4819873 156 40
16:00:21 4/20/2012 4 20 2012 16 658 523775 4819876 160 40
14:00:22 4/10/2009 4 10 2009 14 635 524003 4819877 160 40
2:00:50 3/28/2009 3 28 2009 2 642 523359 4819875 158 40
18:00:42 1/17/2013 1 17 2013 18 679 521818 4819870 159 40
2:00:41 3/21/2009 3 21 2009 2 633 522579 4819873 156 40
4:00:26 2/21/2010 2 21 2010 4 644 526977 4819889 48 40
8:00:26 4/6/2013 4 6 2013 8 663 524879 4819881 55 40
4:00:54 3/21/2014 3 21 2014 4 913 527113 4819890 48 40
8:00:27 12/26/2012 12 26 2012 8 670 521900 4819871 159 40
8:00:57 12/26/2012 12 26 2012 8 675 524512 4819880 56 40
12:00:21 3/19/2011 3 19 2011 12 660 523258 4819876 158 40
18:01:09 4/27/2011 4 27 2011 18 667 524554 4819881 56 40
16:00:44 1/6/2014 1 6 2014 16 911 525910 4819886 53 40
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12:00:29 4/14/2009 4 14 2009 12 639 525305 4819884 54 40
10:00:42 5/7/2009 5 7 2009 10 644 524063 4819879 120 39
18:00:42 4/10/2008 4 10 2008 18 635 522480 4819874 156 40
22:00:53 3/23/2010 3 23 2010 22 646 521414 4819870 161 40
2:00:21 3/21/2009 3 21 2009 2 645 524253 4819880 120 39
6:00:47 2/1/2011 2 1 2011 6 646 524151 4819880 120 39
14:00:12 1/21/2014 1 21 2014 14 908 522768 4819875 156 40
22:00:56 3/23/2012 3 23 2012 22 677 521400 4819871 161 40
22:00:53 2/12/2010 2 12 2010 22 642 527286 4819892 49 40
16:00:53 4/10/2009 4 10 2009 16 635 524073 4819880 120 39
6:00:47 2/21/2010 2 21 2010 6 644 526983 4819891 48 40
4:00:50 12/20/2009 12 20 2009 4 639 524034 4819880 120 39
12:00:42 12/1/2010 12 1 2010 12 639 522460 4819874 156 40
22:00:54 3/25/2012 3 25 2012 22 677 521378 4819871 161 40
16:00:23 12/31/2012 12 31 2012 16 680 523034 4819876 157 40
12:01:36 3/28/2013 3 28 2013 12 679 523684 4819878 160 40
16:00:48 4/2/2014 4 2 2014 16 679 523778 4819879 160 40
10:00:29 4/20/2012 4 20 2012 10 658 523985 4819880 160 40
18:00:26 4/1/2013 4 1 2013 18 677 525097 4819884 55 40
12:00:56 2/1/2011 2 1 2011 12 639 523123 4819877 157 40
12:00:20 4/18/2008 4 18 2008 12 637 524620 4819883 56 40
12:00:54 2/9/2011 2 9 2011 12 801 524092 4819881 120 39
12:00:57 3/20/2009 3 20 2009 12 643 523187 4819878 157 40
12:00:53 2/27/2012 2 27 2012 12 663 524695 4819883 56 40
16:00:53 4/2/2010 4 2 2010 16 640 524177 4819881 120 39
10:00:53 3/16/2010 3 16 2010 10 638 525957 4819888 53 40
14:00:27 4/5/2009 4 5 2009 14 639 523026 4819877 157 40
14:01:12 4/2/2012 4 2 2012 14 671 523375 4819879 158 40
8:00:55 3/19/2011 3 19 2011 8 655 523426 4819879 158 40
6:00:54 11/17/2010 11 17 2010 6 651 523347 4819879 158 40
4:00:20 1/16/2009 1 16 2009 4 633 521666 4819873 159 40
10:01:18 12/22/2009 12 22 2009 10 643 523294 4819878 158 40
2:00:30 12/20/2009 12 20 2009 2 639 524040 4819881 120 39
4:00:54 1/19/2010 1 19 2010 4 640 527239 4819893 49 40
10:00:42 4/22/2009 4 22 2009 10 644 524185 4819882 120 39
12:00:47 3/20/2009 3 20 2009 12 639 523690 4819880 160 40
10:00:47 3/13/2010 3 13 2010 10 647 525744 4819888 53 40
12:00:53 12/1/2010 12 1 2010 12 646 522509 4819876 156 40
14:00:43 3/17/2014 3 17 2014 14 908 524222 4819882 120 39
16:00:48 4/30/2010 4 30 2010 16 646 524002 4819881 160 40
8:00:54 2/23/2014 2 23 2014 8 908 523703 4819880 160 40
12:01:41 1/18/2011 1 18 2011 12 642 523584 4819880 158 40
6:00:33 11/22/2013 11 22 2013 6 907 524339 4819883 120 39
14:00:49 12/1/2010 12 1 2010 14 639 522421 4819876 156 40
6:01:20 1/16/2009 1 16 2009 6 633 521661 4819874 159 40
14:01:14 4/7/2009 4 7 2009 14 643 525272 4819887 54 40
20:00:53 4/16/2013 4 16 2013 20 677 524647 4819885 56 40
18:01:24 12/20/2012 12 20 2012 18 675 524602 4819884 56 40
22:00:53 3/19/2010 3 19 2010 22 640 525737 4819889 53 40
8:00:47 3/23/2009 3 23 2009 8 644 523627 4819881 160 40
16:00:49 3/7/2011 3 7 2011 16 654 522420 4819877 156 40
14:01:24 4/9/2010 4 9 2010 14 639 526188 4819891 51 40
2:01:11 2/18/2012 2 18 2012 2 665 525421 4819888 54 40
18:00:23 3/23/2013 3 23 2013 18 671 525386 4819888 54 40
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12:00:41 3/19/2010 3 19 2010 12 640 523573 4819881 158 40
4:00:24 3/28/2009 3 28 2009 4 642 523361 4819881 158 40
10:00:55 3/17/2009 3 17 2009 10 644 523690 4819882 160 40
22:00:57 12/25/2013 12 25 2013 22 908 521887 4819876 159 40
6:00:24 3/28/2009 3 28 2009 6 642 523361 4819881 158 40
18:00:53 3/11/2014 3 11 2014 18 918 524346 4819884 120 39
8:00:44 4/15/2008 4 15 2008 8 632 522048 4819877 155 40
22:00:54 4/4/2012 4 4 2012 22 666 526265 4819892 51 40
14:00:39 4/18/2011 4 18 2011 14 663 524590 4819886 56 40
6:00:54 3/18/2009 3 18 2009 6 644 523683 4819883 160 40
2:00:40 1/3/2012 1 3 2012 2 665 526628 4819894 50 40
2:00:49 2/15/2010 2 15 2010 2 642 525714 4819890 53 40
10:00:53 12/12/2010 12 12 2010 10 641 523338 4819881 158 40
12:00:12 4/22/2008 4 22 2008 12 631 524344 4819885 120 39
0:00:54 4/18/2008 4 18 2008 0 634 521142 4819875 163 13
2:00:48 12/26/2012 12 26 2012 2 675 524606 4819886 56 40
12:00:33 3/5/2010 3 5 2010 12 640 526073 4819892 51 40
6:00:42 3/21/2009 3 21 2009 6 633 522592 4819879 156 40
10:00:26 4/19/2011 4 19 2011 10 641 521533 4819876 161 40
8:00:55 4/19/2011 4 19 2011 8 641 521532 4819876 161 40
18:00:47 3/13/2014 3 13 2014 18 908 525464 4819890 54 40
2:00:29 12/28/2012 12 28 2012 2 679 521930 4819878 159 40
2:00:57 1/16/2009 1 16 2009 2 633 521659 4819877 159 40
14:00:44 3/28/2009 3 28 2009 14 638 523095 4819882 157 40
6:03:01 3/20/2010 3 20 2010 6 651 523287 4819883 158 40
8:00:44 3/14/2010 3 14 2010 8 650 525808 4819892 53 40
22:00:12 4/17/2008 4 17 2008 22 635 521684 4819877 159 40
0:00:49 3/26/2012 3 26 2012 0 666 521972 4819879 159 40
6:00:43 5/1/2011 5 1 2011 6 666 525722 4819892 53 40
12:00:54 4/6/2013 4 6 2013 12 671 524067 4819886 120 39
18:00:44 4/20/2012 4 20 2012 18 658 523909 4819886 160 40
18:02:53 3/28/2010 3 28 2010 18 639 524317 4819887 120 39
2:01:12 12/12/2011 12 12 2011 2 801 526714 4819896 50 40
10:00:55 3/17/2010 3 17 2010 10 638 524897 4819889 55 40
16:00:53 4/3/2011 4 3 2011 16 655 524945 4819889 55 40
0:00:25 1/12/2012 1 12 2012 0 658 525409 4819891 54 40
18:00:53 3/23/2010 3 23 2010 18 639 521842 4819879 159 40
0:01:18 12/12/2012 12 12 2012 0 666 526934 4819897 48 40
2:00:53 3/26/2012 3 26 2012 2 677 521377 4819877 161 40
0:00:15 3/26/2012 3 26 2012 0 677 521372 4819878 161 40
12:00:54 3/13/2010 3 13 2010 12 651 526105 4819894 51 40
18:00:07 4/25/2011 4 25 2011 18 662 523963 4819886 160 40
14:00:48 12/1/2010 12 1 2010 14 646 522518 4819881 156 40
16:01:13 4/19/2011 4 19 2011 16 669 523412 4819885 158 40
12:01:34 1/18/2011 1 18 2011 12 638 523545 4819885 158 40
2:01:21 1/28/2014 1 28 2014 2 917 522734 4819882 156 40
2:00:23 3/26/2012 3 26 2012 2 666 521975 4819880 159 40
8:00:21 1/16/2009 1 16 2009 8 633 521662 4819879 159 40
10:00:28 4/16/2009 4 16 2009 10 648 524347 4819888 120 39
8:00:41 3/8/2014 3 8 2014 8 918 523582 4819886 158 40
16:00:54 3/28/2012 3 28 2012 16 675 523988 4819887 160 40
22:00:53 3/25/2012 3 25 2012 22 666 521971 4819880 159 40
18:00:53 4/4/2009 4 4 2009 18 644 522592 4819883 156 40
14:00:54 3/1/2010 3 1 2010 14 643 523751 4819887 160 40
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2:00:44 5/13/2011 5 13 2011 2 664 526264 4819896 51 40
10:00:19 2/18/2014 2 18 2014 10 918 525067 4819891 55 40
14:00:44 3/5/2010 3 5 2010 14 640 526180 4819896 51 40
8:00:54 1/30/2010 1 30 2010 8 643 521887 4819880 159 40
8:00:47 4/2/2008 4 2 2008 8 635 524162 4819888 120 39
16:00:44 2/17/2012 2 17 2012 16 665 525303 4819893 54 40
12:01:14 3/17/2011 3 17 2011 12 662 524435 4819889 56 40
0:00:41 4/23/2011 4 23 2011 0 665 521304 4819879 161 40
18:00:45 2/28/2010 2 28 2010 18 643 525026 4819892 55 40
16:00:44 3/5/2010 3 5 2010 16 640 526181 4819896 51 40
18:00:44 3/18/2011 3 18 2011 18 663 522375 4819882 155 40
6:00:24 3/30/2009 3 30 2009 6 642 524068 4819888 120 39
6:00:41 2/28/2012 2 28 2012 6 663 524433 4819890 56 40
10:01:15 1/16/2013 1 16 2013 10 680 521824 4819881 159 40
16:00:24 4/11/2009 4 11 2009 16 642 526528 4819898 50 40
2:00:56 1/16/2013 1 16 2013 2 665 521961 4819882 159 40
16:00:54 3/19/2010 3 19 2010 16 655 523578 4819887 158 40
12:00:55 4/13/2012 4 13 2012 12 670 526621 4819899 50 40
18:00:56 3/23/2013 3 23 2013 18 658 525015 4819893 55 40
12:00:54 1/22/2014 1 22 2014 12 679 523197 4819886 157 40
16:00:41 3/12/2011 3 12 2011 16 653 522398 4819883 155 40
14:00:47 2/9/2011 2 9 2011 14 639 524269 4819890 120 39
14:00:44 1/29/2014 1 29 2014 14 917 522730 4819885 156 40
10:00:49 1/18/2014 1 18 2014 10 917 523154 4819886 157 40
18:00:42 4/14/2010 4 14 2010 18 655 526185 4819898 51 40
6:01:18 3/21/2014 3 21 2014 6 913 527059 4819901 48 40
14:00:53 12/24/2011 12 24 2011 14 650 524826 4819893 55 40
20:00:53 3/12/2014 3 12 2014 20 908 526859 4819900 48 40
12:00:56 4/19/2013 4 19 2013 12 677 523420 4819888 158 40
0:00:53 12/28/2012 12 28 2012 0 679 521929 4819883 159 40
12:00:48 4/4/2008 4 4 2008 12 636 523192 4819887 157 40
12:00:54 11/29/2010 11 29 2010 12 641 521904 4819883 159 40
16:00:53 4/5/2009 4 5 2009 16 640 524447 4819891 56 40
6:00:48 3/20/2010 3 20 2010 6 655 523255 4819887 158 40
10:00:41 3/16/2009 3 16 2009 10 642 523603 4819889 158 40
0:00:35 12/5/2010 12 5 2010 0 642 526727 4819900 50 40
18:00:41 2/22/2014 2 22 2014 18 918 523485 4819888 158 40
8:00:49 3/26/2012 3 26 2012 8 681 521816 4819883 159 40
10:00:52 3/29/2014 3 29 2014 10 907 525053 4819894 55 40
6:00:48 12/22/2012 12 22 2012 6 679 523215 4819888 158 40
12:00:38 4/17/2008 4 17 2008 12 635 523950 4819890 160 40
16:00:48 4/5/2014 4 5 2014 16 679 523538 4819889 158 40
10:00:52 1/16/2013 1 16 2013 10 679 521820 4819883 159 40
18:00:42 4/17/2008 4 17 2008 18 635 524021 4819891 120 39
18:00:42 3/14/2014 3 14 2014 18 917 524811 4819894 55 40
18:00:54 4/16/2012 4 16 2012 18 670 524010 4819891 160 40
10:00:21 4/15/2010 4 15 2010 10 650 527561 4819905 49 40
12:00:47 12/27/2013 12 27 2013 12 909 523268 4819888 158 40
16:00:50 3/24/2011 3 24 2011 16 667 522681 4819887 156 40
22:00:47 2/19/2011 2 19 2011 22 642 523101 4819888 157 40
12:00:22 1/26/2014 1 26 2014 12 908 523201 4819888 157 40
4:00:54 3/20/2010 3 20 2010 4 655 523255 4819889 158 40
22:00:48 4/25/2009 4 25 2009 22 639 524015 4819891 120 39
16:00:49 3/18/2011 3 18 2011 16 669 523278 4819889 158 40
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14:00:26 3/22/2009 3 22 2009 14 639 524989 4819895 55 40
8:00:50 3/5/2014 3 5 2014 8 916 523762 4819891 160 40
10:00:48 5/8/2010 5 8 2010 10 640 521996 4819885 159 40
14:00:21 2/27/2012 2 27 2012 14 665 524685 4819894 56 40
18:00:46 4/6/2012 4 6 2012 18 678 527031 4819903 48 40
12:00:27 1/7/2014 1 7 2014 12 908 522547 4819887 156 40
2:01:20 2/21/2010 2 21 2010 2 644 526993 4819903 48 40
4:00:43 3/20/2010 3 20 2010 4 651 523283 4819889 158 40
22:00:32 4/7/2010 4 7 2010 22 640 526602 4819902 50 40
22:00:50 4/12/2011 4 12 2011 22 650 521343 4819883 161 40
14:00:33 3/27/2010 3 27 2010 14 647 521951 4819885 159 40
14:00:47 4/17/2009 4 17 2009 14 640 525887 4819899 53 40
16:00:33 1/5/2014 1 5 2014 16 916 523061 4819889 157 40
18:00:45 4/4/2014 4 4 2014 18 913 523850 4819892 160 40
0:00:41 12/22/2012 12 22 2012 0 679 523214 4819890 158 40
18:00:48 3/21/2014 3 21 2014 18 907 523887 4819892 160 40
10:01:12 2/23/2013 2 23 2013 10 666 525322 4819898 54 40
2:00:54 4/13/2011 4 13 2011 2 650 521345 4819884 161 40
12:00:43 4/2/2012 4 2 2012 12 681 524167 4819894 120 39
12:00:26 3/29/2009 3 29 2009 12 644 524142 4819894 120 39
16:00:24 4/11/2011 4 11 2011 16 801 524132 4819894 120 39
14:00:28 3/7/2011 3 7 2011 14 654 522502 4819889 156 40
18:00:42 1/22/2009 1 22 2009 18 633 521691 4819886 159 40
16:00:28 2/18/2011 2 18 2011 16 642 524469 4819896 56 40
16:00:54 3/11/2010 3 11 2010 16 640 524175 4819895 120 39
2:00:47 12/28/2012 12 28 2012 2 670 521918 4819887 159 40
10:00:49 1/26/2014 1 26 2014 10 908 523197 4819891 157 40
4:00:55 1/28/2014 1 28 2014 4 917 522729 4819890 156 40
4:00:42 1/5/2010 1 5 2010 4 640 522129 4819888 155 40
18:00:43 4/16/2008 4 16 2008 18 634 521265 4819885 161 40
6:00:54 3/18/2009 3 18 2009 6 637 523699 4819893 160 40
14:00:54 3/10/2013 3 10 2013 14 679 523425 4819892 158 40
8:00:53 1/20/2012 1 20 2012 8 666 526995 4819906 48 40
16:00:47 12/27/2013 12 27 2013 16 909 523269 4819892 158 40
16:00:52 2/18/2011 2 18 2011 16 646 524573 4819897 56 40
20:00:54 1/16/2014 1 16 2014 20 679 522585 4819890 156 40
10:00:55 1/7/2014 1 7 2014 10 908 522549 4819890 156 40
0:00:47 4/30/2009 4 30 2009 0 646 521480 4819887 161 40
4:00:55 1/3/2012 1 3 2012 4 665 526604 4819905 50 40
8:00:23 3/28/2009 3 28 2009 8 644 523734 4819895 160 40
14:00:53 12/1/2010 12 1 2010 14 647 522449 4819890 156 40
6:00:53 1/28/2014 1 28 2014 6 917 522746 4819891 156 40
0:00:42 4/13/2011 4 13 2011 0 650 521343 4819887 161 40
18:00:50 3/13/2010 3 13 2010 18 651 525886 4819903 53 40
10:01:11 2/3/2012 2 3 2012 10 663 523420 4819894 158 40
10:00:54 3/1/2010 3 1 2010 10 638 523748 4819895 160 40
12:00:36 4/8/2010 4 8 2010 12 647 524857 4819899 55 40
10:01:01 3/4/2012 3 4 2012 10 666 524356 4819897 120 39
18:00:54 4/12/2011 4 12 2011 18 650 521345 4819887 161 40
2:00:26 12/22/2012 12 22 2012 2 679 523237 4819894 158 40
2:00:53 3/2/2010 3 2 2010 2 646 523279 4819894 158 40
2:00:50 3/21/2009 3 21 2009 2 644 522754 4819892 156 40
12:01:02 12/28/2009 12 28 2009 12 644 523391 4819894 158 40
16:00:54 4/7/2012 4 7 2012 16 679 525742 4819903 53 40
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8:00:53 2/1/2012 2 1 2012 8 663 521749 4819889 159 40
18:00:53 12/31/2012 12 31 2012 18 679 523205 4819894 157 40
14:00:59 12/28/2009 12 28 2009 14 644 523412 4819895 158 40
12:00:40 3/23/2008 3 23 2008 12 633 523200 4819894 157 40
18:00:53 4/1/2011 4 1 2011 18 668 521866 4819890 159 40
10:00:23 4/19/2011 4 19 2011 10 647 521370 4819888 161 40
18:00:42 12/9/2011 12 9 2011 18 659 523621 4819896 160 40
12:00:53 3/23/2008 3 23 2008 12 631 523285 4819894 158 40
2:00:42 4/20/2011 4 20 2011 2 663 521315 4819888 161 40
18:00:54 2/17/2014 2 17 2014 18 918 524072 4819897 120 39
4:00:40 3/21/2009 3 21 2009 4 644 522754 4819893 156 40
10:00:54 4/20/2012 4 20 2012 10 670 524018 4819897 120 39
4:00:44 12/22/2012 12 22 2012 4 679 523232 4819895 158 40
8:00:55 3/31/2009 3 31 2009 8 646 523913 4819897 160 40
14:00:54 3/2/2013 3 2 2013 14 666 525340 4819902 54 40
14:00:12 3/13/2011 3 13 2011 14 653 522405 4819892 156 40
14:00:51 12/27/2013 12 27 2013 14 909 523301 4819895 158 40
12:00:30 12/16/2010 12 16 2010 12 642 523529 4819896 158 40
10:02:12 3/20/2014 3 20 2014 10 913 526732 4819908 50 40
22:00:31 1/22/2009 1 22 2009 22 633 521686 4819890 159 40
18:00:54 2/19/2011 2 19 2011 18 642 523102 4819895 157 40
14:00:42 3/30/2012 3 30 2012 14 658 524392 4819899 120 39
18:00:50 4/1/2009 4 1 2009 18 642 523117 4819895 157 40
2:00:48 3/24/2012 3 24 2012 2 677 521397 4819889 161 40
12:00:41 12/22/2009 12 22 2009 12 643 523313 4819896 158 40
6:00:47 12/7/2013 12 7 2013 6 907 527335 4819911 49 40
0:00:41 12/17/2012 12 17 2012 0 679 520755 4819888 164 40
14:00:42 4/6/2013 4 6 2013 14 671 523976 4819898 160 40
22:00:42 1/16/2014 1 16 2014 22 679 522593 4819894 156 40
16:00:49 3/27/2010 3 27 2010 16 647 521947 4819892 159 40
18:01:04 4/18/2011 4 18 2011 18 641 521343 4819890 161 40
10:00:53 12/24/2010 12 24 2010 10 642 526666 4819909 50 40
18:00:53 4/12/2011 4 12 2011 18 801 521448 4819890 161 40
6:00:55 3/21/2009 3 21 2009 6 644 522770 4819895 156 40
12:00:46 1/31/2013 1 31 2013 12 663 525422 4819904 54 40
22:01:13 3/28/2010 3 28 2010 22 647 521179 4819890 163 13
18:00:27 12/9/2011 12 9 2011 18 658 521483 4819891 161 40
10:00:30 3/26/2012 3 26 2012 10 658 522111 4819893 155 40
10:00:47 4/3/2014 4 3 2014 10 913 524015 4819899 120 39
18:00:49 12/27/2012 12 27 2012 18 670 521862 4819892 159 40
18:00:41 4/15/2013 4 15 2013 18 658 524536 4819901 56 40
16:00:42 4/10/2013 4 10 2013 16 658 523072 4819896 157 40
8:00:16 4/3/2014 4 3 2014 8 909 524345 4819901 120 39
8:00:53 1/10/2014 1 10 2014 8 916 523083 4819896 157 40
12:00:18 3/24/2010 3 24 2010 12 638 521886 4819893 159 40
16:01:00 1/18/2014 1 18 2014 16 917 522908 4819896 157 40
12:00:42 4/22/2009 4 22 2009 12 639 524450 4819902 56 40
12:00:26 4/2/2010 4 2 2010 12 653 523466 4819898 158 40
12:00:17 3/19/2010 3 19 2010 12 655 523792 4819899 160 40
10:00:47 3/4/2013 3 4 2013 10 671 524248 4819901 120 39
4:00:55 12/26/2012 12 26 2012 4 670 521948 4819893 159 40
14:00:26 3/31/2011 3 31 2011 14 660 523378 4819898 158 40
22:00:41 4/11/2010 4 11 2010 22 642 526154 4819909 51 40
12:00:44 2/22/2013 2 22 2013 12 666 526096 4819909 51 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

16:01:12 3/19/2014 3 19 2014 16 918 524236 4819902 120 39
12:00:43 4/28/2014 4 28 2014 12 909 523834 4819900 160 40
16:00:50 1/21/2014 1 21 2014 16 908 522762 4819896 156 40
6:00:54 12/12/2010 12 12 2010 6 654 525119 4819905 55 40
12:00:50 3/31/2011 3 31 2011 12 660 523371 4819899 158 40
10:00:53 2/27/2012 2 27 2012 10 666 524743 4819904 56 40
20:00:30 3/8/2014 3 8 2014 20 913 527400 4819914 49 40
14:00:38 3/13/2011 3 13 2011 14 647 522406 4819896 156 40
10:00:16 4/28/2008 4 28 2008 10 636 522139 4819895 155 40
14:00:39 4/17/2011 4 17 2011 14 654 524419 4819903 56 40
14:00:41 12/31/2012 12 31 2012 14 679 523206 4819899 157 40
4:00:25 4/5/2009 4 5 2009 4 644 521856 4819894 159 40
10:00:50 4/3/2014 4 3 2014 10 907 524705 4819904 56 40
8:00:53 12/22/2012 12 22 2012 8 679 523212 4819899 158 40
4:00:47 3/25/2014 3 25 2014 4 909 526466 4819911 50 40
22:00:23 4/9/2011 4 9 2011 22 658 521393 4819893 161 40
22:00:35 12/27/2012 12 27 2012 22 670 521856 4819894 159 40
16:00:47 12/31/2012 12 31 2012 16 679 523197 4819899 157 40
2:00:53 5/5/2011 5 5 2011 2 664 525049 4819906 55 40
8:00:50 3/31/2009 3 31 2009 8 635 523663 4819901 160 40
18:01:09 3/31/2012 3 31 2012 18 679 521968 4819895 159 40
16:00:54 3/23/2011 3 23 2011 16 664 523242 4819899 158 40
8:00:20 4/1/2008 4 1 2008 8 635 524134 4819903 120 39
10:00:14 3/21/2008 3 21 2008 10 637 523642 4819901 160 40
0:00:48 12/7/2013 12 7 2013 0 907 527052 4819914 48 40
18:00:53 4/28/2014 4 28 2014 18 909 524397 4819904 120 39
8:00:47 1/7/2013 1 7 2013 8 679 521322 4819893 161 40
16:00:54 4/6/2009 4 6 2009 16 634 522501 4819897 156 40
4:00:42 3/24/2012 3 24 2012 4 677 521405 4819894 161 40
12:00:46 1/27/2014 1 27 2014 12 917 522499 4819897 156 40
6:00:54 1/23/2009 1 23 2009 6 633 521685 4819895 159 40
16:00:53 4/6/2014 4 6 2014 16 917 523270 4819900 158 40
18:00:53 4/10/2012 4 10 2012 18 672 524218 4819904 120 39
16:00:42 4/21/2009 4 21 2009 16 639 523508 4819901 158 40
16:00:42 4/23/2009 4 23 2009 16 644 526409 4819912 51 40
18:00:42 1/2/2014 1 2 2014 18 911 524342 4819904 120 39
22:00:48 4/22/2009 4 22 2009 22 645 527497 4819916 49 40
10:02:41 4/1/2012 4 1 2012 10 675 524101 4819904 120 39
16:00:47 3/28/2014 3 28 2014 16 908 525284 4819908 54 40
10:00:56 3/1/2013 3 1 2013 10 663 525934 4819910 53 40
8:00:30 4/1/2009 4 1 2009 8 646 523710 4819902 160 40
8:00:47 4/28/2013 4 28 2013 8 658 524248 4819904 120 39
18:01:23 4/30/2009 4 30 2009 18 644 524121 4819904 120 39
14:00:54 4/17/2009 4 17 2009 14 641 524517 4819905 56 40
16:00:58 3/13/2010 3 13 2010 16 651 525890 4819911 53 40
16:00:30 1/21/2014 1 21 2014 16 907 523141 4819901 157 40
12:00:23 5/1/2008 5 1 2008 12 636 524230 4819905 120 39
10:00:43 3/18/2009 3 18 2009 10 637 523577 4819902 158 40
4:00:54 1/23/2009 1 23 2009 4 633 521688 4819896 159 40
16:00:23 4/4/2009 4 4 2009 16 633 522439 4819899 156 40
14:00:44 4/5/2014 4 5 2014 14 679 523578 4819903 158 40
0:00:53 4/12/2010 4 12 2010 0 642 526153 4819912 51 40
12:00:41 2/28/2014 2 28 2014 12 918 525621 4819910 53 40
12:00:53 3/1/2010 3 1 2010 12 638 523754 4819903 160 40
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12:00:43 4/12/2009 4 12 2009 12 647 522096 4819898 155 40
2:00:56 3/5/2012 3 5 2012 2 666 524232 4819905 120 39
16:01:07 4/10/2009 4 10 2009 16 644 524479 4819906 56 40
12:00:29 11/29/2010 11 29 2010 12 653 521896 4819897 159 40
8:00:56 4/12/2009 4 12 2009 8 648 525422 4819910 54 40
12:00:27 3/4/2012 3 4 2012 12 666 524299 4819906 120 39
10:00:27 3/15/2009 3 15 2009 10 638 523906 4819904 160 40
0:00:34 3/24/2012 3 24 2012 0 677 521395 4819896 161 40
8:00:41 4/20/2011 4 20 2011 8 650 525618 4819911 53 40
16:00:48 4/20/2013 4 20 2013 16 677 524108 4819905 120 39
18:00:42 3/31/2014 3 31 2014 18 916 523066 4819902 157 40
8:00:53 3/20/2009 3 20 2009 8 638 523764 4819904 160 40
2:00:55 3/25/2013 3 25 2013 2 679 521436 4819897 161 40
2:00:54 4/7/2014 4 7 2014 2 913 521464 4819897 161 40
16:00:54 3/25/2013 3 25 2013 16 679 523657 4819904 160 40
0:00:20 4/10/2011 4 10 2011 0 658 521391 4819897 161 40
10:00:50 3/18/2009 3 18 2009 10 640 523295 4819903 158 40
18:00:30 4/10/2010 4 10 2010 18 644 525581 4819911 54 40
14:00:45 3/13/2010 3 13 2010 14 651 526196 4819914 51 40
18:00:43 4/11/2011 4 11 2011 18 663 521816 4819898 159 40
8:00:44 4/4/2011 4 4 2011 8 659 524366 4819907 120 39
22:00:54 4/18/2011 4 18 2011 22 641 521208 4819897 161 40
10:00:53 1/27/2014 1 27 2014 10 917 522495 4819901 156 40
22:00:47 3/23/2012 3 23 2012 22 671 521454 4819898 161 40
8:00:47 4/12/2011 4 12 2011 8 659 523085 4819903 157 40
18:00:55 3/23/2009 3 23 2009 18 637 522407 4819901 156 40
2:00:42 12/22/2013 12 22 2013 2 913 527308 4819919 49 40
6:01:17 3/14/2010 3 14 2010 6 650 525824 4819913 53 40
12:00:44 4/18/2011 4 18 2011 12 663 524604 4819909 56 40
2:00:42 4/23/2011 4 23 2011 2 663 521211 4819898 161 40
16:00:41 3/20/2009 3 20 2009 16 638 522993 4819903 157 40
8:00:50 4/12/2009 4 12 2009 8 639 525807 4819914 53 40
16:00:53 1/17/2013 1 17 2013 16 665 523200 4819904 157 40
10:00:26 4/19/2011 4 19 2011 10 654 525765 4819914 53 40
8:00:54 3/21/2009 3 21 2009 8 646 523361 4819905 158 40
18:01:48 3/20/2010 3 20 2010 18 644 524722 4819910 56 40
14:00:26 3/10/2012 3 10 2012 14 663 523416 4819905 158 40
16:00:54 3/4/2014 3 4 2014 16 918 523727 4819906 160 40
20:00:52 4/3/2012 4 3 2012 20 663 522122 4819901 155 40
2:00:53 4/19/2011 4 19 2011 2 641 521208 4819898 161 40
14:00:53 1/2/2013 1 2 2013 14 679 523196 4819905 157 40
14:00:42 4/27/2014 4 27 2014 14 913 526793 4819918 50 40
16:00:41 3/10/2013 3 10 2013 16 679 523312 4819905 158 40
12:00:45 3/30/2012 3 30 2012 12 680 525825 4819914 53 40
4:01:10 1/17/2010 1 17 2010 4 639 521928 4819901 159 40
6:00:47 4/1/2009 4 1 2009 6 644 523460 4819906 158 40
16:00:47 1/31/2014 1 31 2014 16 908 522686 4819903 156 40
12:00:54 4/19/2011 4 19 2011 12 647 521404 4819899 161 40
12:00:49 1/2/2013 1 2 2013 12 679 523196 4819905 157 40
6:00:53 4/13/2011 4 13 2011 6 650 521331 4819899 161 40
0:00:57 2/20/2011 2 20 2011 0 642 523128 4819905 157 40
16:00:53 2/17/2012 2 17 2012 16 663 524969 4819912 55 40
0:00:56 1/23/2009 1 23 2009 0 633 521688 4819901 159 40
12:00:50 3/18/2010 3 18 2010 12 652 524008 4819909 160 40
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18:00:52 5/8/2010 5 8 2010 18 640 523915 4819908 160 40
12:00:41 12/31/2012 12 31 2012 12 679 523209 4819906 158 40
10:00:41 4/22/2009 4 22 2009 10 639 524176 4819910 120 39
8:00:44 1/3/2013 1 3 2013 8 671 522766 4819905 156 40
12:00:40 4/2/2010 4 2 2010 12 650 523323 4819907 158 40
12:00:56 12/8/2010 12 8 2010 12 641 522857 4819905 157 40
14:00:54 1/6/2014 1 6 2014 14 916 523215 4819907 158 40
6:00:42 12/26/2012 12 26 2012 6 670 521915 4819902 159 40
18:01:00 3/20/2010 3 20 2010 18 642 524527 4819911 56 40
12:00:56 1/3/2013 1 3 2013 12 679 523207 4819907 158 40
10:00:55 11/26/2010 11 26 2010 10 646 522998 4819906 157 40
0:00:47 4/23/2009 4 23 2009 0 645 527496 4819923 49 40
6:00:50 12/4/2010 12 4 2010 6 639 526170 4819918 51 40
12:00:53 3/20/2009 3 20 2009 12 646 523171 4819907 157 40
18:00:38 12/6/2010 12 6 2010 18 641 523310 4819908 158 40
16:01:11 1/6/2014 1 6 2014 16 916 523212 4819907 158 40
18:00:55 3/23/2010 3 23 2010 18 641 521416 4819902 161 40
12:00:42 3/31/2011 3 31 2011 12 650 523778 4819910 160 40
0:00:55 4/23/2011 4 23 2011 0 663 521216 4819901 161 40
0:00:55 12/28/2012 12 28 2012 0 670 521922 4819903 159 40
12:00:18 1/22/2014 1 22 2014 12 908 523299 4819908 158 40
12:00:28 1/18/2014 1 18 2014 12 917 523171 4819908 157 40
2:00:24 1/23/2009 1 23 2009 2 633 521688 4819903 159 40
22:00:48 3/25/2012 3 25 2012 22 680 521891 4819903 159 40
16:00:56 12/28/2012 12 28 2012 16 670 523290 4819908 158 40
4:00:26 11/30/2011 11 30 2011 4 663 523251 4819908 158 40
16:00:53 3/28/2011 3 28 2011 16 661 524866 4819914 55 40
14:00:35 3/4/2014 3 4 2014 14 918 523797 4819910 160 40
0:00:46 12/15/2012 12 15 2012 0 670 526744 4819921 50 40
6:00:41 1/10/2014 1 10 2014 6 916 523079 4819908 157 40
4:00:43 4/25/2009 4 25 2009 4 642 525343 4819916 54 40
0:00:42 3/28/2009 3 28 2009 0 642 523211 4819909 158 40
14:01:12 2/23/2013 2 23 2013 14 666 526264 4819920 51 40
14:00:47 1/3/2013 1 3 2013 14 679 523205 4819909 157 40
16:00:41 4/20/2012 4 20 2012 16 666 523830 4819911 160 40
2:00:53 3/24/2012 3 24 2012 2 671 521499 4819903 161 40
12:03:04 11/3/2010 11 3 2010 12 639 521541 4819903 161 40
10:01:04 3/7/2011 3 7 2011 10 654 523864 4819911 160 40
12:00:23 3/14/2010 3 14 2010 12 650 525011 4819915 55 40
12:00:48 1/19/2014 1 19 2014 12 908 523057 4819908 157 40
2:00:53 12/26/2013 12 26 2013 2 908 522568 4819907 156 40
8:00:48 4/3/2012 4 3 2012 8 672 524918 4819915 55 40
18:00:50 4/1/2011 4 1 2011 18 650 521922 4819905 159 40
12:00:25 3/9/2014 3 9 2014 12 913 527155 4819924 48 40
14:00:26 2/28/2014 2 28 2014 14 918 525618 4819918 53 40
18:00:29 3/26/2014 3 26 2014 18 907 525021 4819916 55 40
0:00:56 12/6/2010 12 6 2010 0 639 527028 4819924 48 40
6:00:54 4/4/2010 4 4 2010 6 652 524181 4819913 120 39
16:02:23 4/11/2010 4 11 2010 16 651 524326 4819913 120 39
16:00:50 4/16/2012 4 16 2012 16 670 523489 4819911 158 40
2:00:44 2/20/2011 2 20 2011 2 642 523124 4819909 157 40
18:00:48 3/27/2009 3 27 2009 18 642 523215 4819910 158 40
14:00:44 4/2/2014 4 2 2014 14 917 522077 4819906 155 40
10:00:48 1/18/2010 1 18 2010 10 642 525870 4819920 53 40
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0:00:56 3/21/2009 3 21 2009 0 639 523339 4819911 158 40
10:00:24 4/3/2012 4 3 2012 10 673 524943 4819917 55 40
6:00:54 3/25/2014 3 25 2014 6 909 526452 4819922 50 40
4:00:48 4/13/2011 4 13 2011 4 650 521320 4819904 161 40
18:00:56 4/2/2014 4 2 2014 18 917 521658 4819905 159 40
10:01:04 3/7/2012 3 7 2012 10 666 523535 4819912 158 40
2:00:47 4/23/2009 4 23 2009 2 645 527487 4819927 49 40
12:00:42 4/30/2013 4 30 2013 12 658 524909 4819917 55 40
2:00:53 4/11/2012 4 11 2012 2 677 524226 4819914 120 39
4:00:50 4/4/2010 4 4 2010 4 652 524183 4819914 120 39
16:01:08 3/28/2014 3 28 2014 16 916 525310 4819918 54 40
10:01:18 1/3/2013 1 3 2013 10 679 523206 4819911 157 40
14:00:21 3/1/2010 3 1 2010 14 638 523749 4819913 160 40
20:00:54 4/15/2011 4 15 2011 20 666 524301 4819915 120 39
8:00:37 4/14/2012 4 14 2012 8 671 524069 4819914 120 39
14:00:43 4/1/2009 4 1 2009 14 646 522741 4819910 156 40
14:01:18 3/8/2013 3 8 2013 14 679 522874 4819910 157 40
14:00:27 3/23/2008 3 23 2008 14 636 523572 4819913 158 40
2:00:47 4/15/2012 4 15 2012 2 666 524726 4819917 56 40
10:00:54 3/29/2014 3 29 2014 10 913 525128 4819918 55 40
14:01:23 4/6/2014 4 6 2014 14 917 523296 4819912 158 40
18:00:20 3/22/2012 3 22 2012 18 671 522308 4819909 155 40
0:00:54 3/20/2010 3 20 2010 0 746 525904 4819922 53 40
16:00:25 4/28/2011 4 28 2011 16 666 523325 4819912 158 40
0:00:41 3/30/2009 3 30 2009 0 648 524233 4819916 120 39
22:00:48 3/29/2009 3 29 2009 22 648 524239 4819916 120 39
18:01:18 4/7/2011 4 7 2011 18 801 524279 4819916 120 39
2:00:54 3/20/2010 3 20 2010 2 655 523273 4819912 158 40
18:00:38 3/21/2014 3 21 2014 18 917 524429 4819917 56 40
8:00:24 4/15/2012 4 15 2012 8 677 523268 4819913 158 40
6:00:50 3/26/2014 3 26 2014 6 907 525915 4819922 53 40
16:00:49 4/9/2010 4 9 2010 16 639 526168 4819923 51 40
8:00:55 2/20/2011 2 20 2011 8 642 523322 4819913 158 40
6:00:31 2/20/2011 2 20 2011 6 642 523320 4819913 158 40
2:00:41 4/25/2009 4 25 2009 2 642 525331 4819921 54 40
14:00:47 1/18/2014 1 18 2014 14 917 522906 4819912 157 40
10:00:50 1/18/2011 1 18 2011 10 642 523768 4819915 160 40
8:00:11 3/18/2009 3 18 2009 8 637 523679 4819915 160 40
22:00:53 3/19/2010 3 19 2010 22 650 523807 4819916 160 40
8:00:56 2/21/2010 2 21 2010 8 644 526872 4819927 48 40
22:00:47 3/23/2010 3 23 2010 22 643 521290 4819908 161 40
2:00:53 12/18/2010 12 18 2010 2 642 523947 4819917 160 40
18:00:53 3/22/2008 3 22 2008 18 631 523241 4819914 158 40
10:00:36 3/20/2009 3 20 2009 10 647 523352 4819915 158 40
16:02:25 3/28/2010 3 28 2010 16 647 524174 4819918 120 39
22:00:47 1/10/2010 1 10 2010 22 641 521493 4819909 161 40
10:00:47 3/23/2009 3 23 2009 10 645 523793 4819917 160 40
8:00:44 3/15/2014 3 15 2014 8 918 525485 4819923 54 40
10:00:55 1/2/2013 1 2 2013 10 679 523201 4819915 157 40
8:00:53 3/25/2013 3 25 2013 8 671 524413 4819919 56 40
22:00:48 3/23/2010 3 23 2010 22 641 521350 4819909 161 40
6:00:42 3/28/2009 3 28 2009 6 645 523498 4819916 158 40
12:00:47 3/19/2011 3 19 2011 12 650 523804 4819917 160 40
18:00:23 12/23/2010 12 23 2010 18 801 523078 4819915 157 40
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2:00:42 3/26/2012 3 26 2012 2 681 521279 4819909 161 40
10:00:42 3/22/2009 3 22 2009 10 643 524059 4819918 120 39
8:00:54 4/30/2011 4 30 2011 8 664 525265 4819923 54 40
8:00:19 1/4/2013 1 4 2013 8 671 522559 4819913 156 40
12:00:43 4/2/2008 4 2 2008 12 635 523681 4819917 160 40
18:00:42 12/9/2011 12 9 2011 18 801 521531 4819910 161 40
10:00:54 4/10/2014 4 10 2014 10 907 525356 4819923 54 40
14:00:42 3/19/2009 3 19 2009 14 648 523461 4819916 158 40
4:00:23 3/30/2009 3 30 2009 4 648 524239 4819919 120 39
0:00:43 12/7/2013 12 7 2013 0 911 527070 4819930 48 40
16:00:53 4/2/2010 4 2 2010 16 638 524044 4819919 120 39
18:00:44 4/12/2008 4 12 2008 18 633 521818 4819911 159 40
14:00:42 4/6/2009 4 6 2009 14 634 522498 4819913 156 40
8:00:54 1/23/2009 1 23 2009 8 633 521688 4819911 159 40
2:01:17 3/24/2011 3 24 2011 2 662 523562 4819917 158 40
18:00:53 4/16/2008 4 16 2008 18 631 521150 4819909 163 13
2:00:56 3/30/2009 3 30 2009 2 648 524236 4819920 120 39
16:00:56 3/30/2009 3 30 2009 16 642 523148 4819916 157 40
8:00:17 4/8/2008 4 8 2008 8 636 523276 4819917 158 40
14:00:28 12/8/2010 12 8 2010 14 641 522857 4819915 157 40
18:00:44 3/26/2009 3 26 2009 18 648 521626 4819911 159 40
18:00:57 1/25/2014 1 25 2014 18 916 526605 4819930 50 40
8:00:53 1/28/2014 1 28 2014 8 917 522720 4819915 156 40
16:00:48 3/27/2009 3 27 2009 16 647 522608 4819915 156 40
8:00:39 2/14/2013 2 14 2013 8 680 524438 4819922 56 40
6:00:26 3/5/2012 3 5 2012 6 666 524308 4819921 120 39
18:00:44 12/20/2010 12 20 2010 18 642 525165 4819924 55 40
6:00:42 3/5/2014 3 5 2014 6 916 523748 4819919 160 40
10:01:18 2/9/2013 2 9 2013 10 675 524506 4819922 56 40
18:00:44 4/14/2008 4 14 2008 18 636 521604 4819912 159 40
16:00:12 4/16/2011 4 16 2011 16 664 524512 4819922 56 40
14:00:45 4/2/2012 4 2 2012 14 672 524974 4819924 55 40
12:00:50 2/27/2012 2 27 2012 12 665 524760 4819923 56 40
10:00:50 3/30/2013 3 30 2013 10 663 522447 4819915 156 40
12:00:41 4/18/2014 4 18 2014 12 908 523776 4819920 160 40
22:00:48 4/4/2012 4 4 2012 22 676 526042 4819928 51 40
16:00:48 3/13/2009 3 13 2009 16 637 527536 4819934 49 40
22:00:50 3/31/2012 3 31 2012 22 677 521356 4819912 161 40
10:00:56 3/25/2013 3 25 2013 10 671 524213 4819922 120 39
4:00:43 3/28/2009 3 28 2009 4 645 523501 4819919 158 40
16:00:26 3/24/2009 3 24 2009 16 645 527265 4819934 49 40
0:00:15 4/1/2012 4 1 2012 0 677 521354 4819912 161 40
22:00:47 1/27/2014 1 27 2014 22 917 522659 4819917 156 40
12:00:47 12/22/2008 12 22 2008 12 637 523476 4819920 158 40
8:00:56 4/19/2011 4 19 2011 8 647 521352 4819913 161 40
12:00:53 12/17/2010 12 17 2010 12 642 522755 4819917 156 40
8:01:42 4/9/2009 4 9 2009 8 638 523921 4819921 160 40
4:00:53 12/13/2012 12 13 2012 4 666 526351 4819930 51 40
22:00:18 1/30/2014 1 30 2014 22 916 522697 4819917 156 40
18:00:44 5/3/2011 5 3 2011 18 664 523622 4819921 160 40
6:01:12 1/19/2010 1 19 2010 6 640 527317 4819935 49 40
10:00:50 1/6/2014 1 6 2014 10 908 522888 4819918 157 40
16:00:53 3/16/2014 3 16 2014 16 908 524444 4819924 56 40
6:00:47 3/24/2011 3 24 2011 6 662 523570 4819921 158 40
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14:00:54 1/21/2014 1 21 2014 14 907 523155 4819920 157 40
2:00:55 4/23/2011 4 23 2011 2 665 521292 4819914 161 40
8:01:08 11/10/2010 11 10 2010 8 651 522885 4819919 157 40
14:00:41 3/30/2009 3 30 2009 14 642 523142 4819920 157 40
18:00:54 1/10/2010 1 10 2010 18 641 521502 4819915 161 40
16:00:54 3/9/2013 3 9 2013 16 677 522502 4819918 156 40
14:00:56 4/12/2011 4 12 2011 14 650 523304 4819921 158 40
16:00:40 3/21/2009 3 21 2009 16 644 523475 4819921 158 40
14:02:35 3/17/2010 3 17 2010 14 651 525319 4819928 54 40
18:00:47 11/30/2011 11 30 2011 18 801 523925 4819923 160 40
10:00:44 5/7/2009 5 7 2009 10 645 526123 4819931 51 40
12:00:43 4/2/2008 4 2 2008 12 636 523391 4819921 158 40
8:00:59 3/5/2012 3 5 2012 8 666 524307 4819925 120 39
12:00:55 3/8/2012 3 8 2012 12 663 523753 4819923 160 40
0:00:23 12/26/2013 12 26 2013 0 908 522046 4819917 155 40
8:00:41 4/14/2012 4 14 2012 8 670 525173 4819928 55 40
14:01:03 3/14/2010 3 14 2010 14 644 524803 4819927 56 40
14:00:51 3/27/2009 3 27 2009 14 644 523553 4819922 158 40
8:00:53 4/7/2009 4 7 2009 8 641 523610 4819923 160 40
4:00:24 3/5/2012 3 5 2012 4 666 524286 4819925 120 39
8:00:56 4/12/2011 4 12 2011 8 664 523147 4819921 157 40
10:00:53 3/18/2010 3 18 2010 10 654 523905 4819924 160 40
14:00:41 4/13/2012 4 13 2012 14 670 526682 4819934 50 40
18:00:26 3/14/2010 3 14 2010 18 643 524278 4819925 120 39
10:00:54 3/14/2010 3 14 2010 10 643 525017 4819928 55 40
18:00:42 3/21/2009 3 21 2009 18 633 524160 4819925 120 39
8:00:42 12/17/2008 12 17 2008 8 635 523222 4819922 158 40
10:00:26 4/3/2012 4 3 2012 10 658 522248 4819919 155 40
10:01:12 2/21/2011 2 21 2011 10 639 524051 4819925 120 39
0:00:42 2/15/2010 2 15 2010 0 642 525763 4819931 53 40
4:00:20 3/24/2011 3 24 2011 4 662 523566 4819923 158 40
8:00:52 4/22/2010 4 22 2010 8 646 525705 4819931 53 40
18:00:54 3/24/2010 3 24 2010 18 638 521831 4819918 159 40
8:00:56 4/1/2011 4 1 2011 8 662 522964 4819922 157 40
16:00:23 3/15/2011 3 15 2011 16 655 524307 4819926 120 39
14:00:53 11/27/2010 11 27 2010 14 654 522270 4819919 155 40
12:00:41 3/20/2008 3 20 2008 12 636 523344 4819923 158 40
18:00:38 1/10/2010 1 10 2010 18 638 521849 4819918 159 40
22:00:49 3/31/2012 3 31 2012 22 663 521232 4819916 161 40
14:00:49 1/5/2014 1 5 2014 14 907 523070 4819922 157 40
18:00:12 4/2/2012 4 2 2012 18 681 523735 4819925 160 40
0:00:54 12/26/2013 12 26 2013 0 907 522221 4819920 155 40
16:00:54 3/19/2010 3 19 2010 16 652 523795 4819925 160 40
14:00:25 1/29/2010 1 29 2010 14 633 522896 4819922 157 40
18:00:47 1/27/2014 1 27 2014 18 908 522176 4819920 155 40
18:00:20 4/22/2010 4 22 2010 18 652 525841 4819933 53 40
10:00:53 3/14/2010 3 14 2010 10 642 524890 4819929 55 40
22:00:47 12/19/2012 12 19 2012 22 671 523217 4819923 158 40
8:00:40 11/14/2011 11 14 2011 8 665 523089 4819923 157 40
6:00:26 12/28/2012 12 28 2012 6 679 521890 4819919 159 40
16:00:54 4/23/2014 4 23 2014 16 917 524326 4819927 120 39
10:00:42 1/22/2014 1 22 2014 10 908 523282 4819924 158 40
18:00:42 1/16/2014 1 16 2014 18 908 522178 4819920 155 40
2:00:33 11/24/2013 11 24 2013 2 914 523320 4819924 158 40
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8:00:26 12/28/2012 12 28 2012 8 679 521916 4819919 159 40
2:00:20 3/28/2009 3 28 2009 2 645 523487 4819925 158 40
16:01:23 2/28/2010 2 28 2010 16 640 525596 4819933 54 40
16:01:01 3/21/2010 3 21 2010 16 642 523885 4819927 160 40
16:00:55 4/1/2009 4 1 2009 16 642 523102 4819924 157 40
12:00:48 4/17/2009 4 17 2009 12 641 524687 4819930 56 40
2:00:54 4/15/2012 4 15 2012 2 676 524463 4819929 56 40
4:00:51 4/4/2010 4 4 2010 4 640 524289 4819929 120 39
14:00:24 3/7/2010 3 7 2010 14 647 527477 4819941 49 40
10:00:54 4/11/2009 4 11 2009 10 637 524502 4819930 56 40
14:00:42 4/7/2012 4 7 2012 14 675 526503 4819937 50 40
18:00:48 2/26/2014 2 26 2014 18 908 526891 4819939 48 40
8:00:44 3/17/2012 3 17 2012 8 663 523069 4819925 157 40
14:00:51 3/20/2011 3 20 2011 14 667 522426 4819923 156 40
16:01:26 1/4/2010 1 4 2010 16 639 523191 4819925 157 40
6:01:11 12/17/2013 12 17 2013 6 911 525296 4819933 54 40
10:00:55 12/12/2010 12 12 2010 10 642 523185 4819926 157 40
14:00:47 12/17/2010 12 17 2010 14 642 522750 4819924 156 40
18:00:51 3/16/2010 3 16 2010 18 651 525759 4819935 53 40
6:00:53 2/14/2013 2 14 2013 6 680 524427 4819930 56 40
10:00:23 3/18/2009 3 18 2009 10 633 523265 4819926 158 40
18:00:24 3/16/2010 3 16 2010 18 652 525981 4819936 53 40
4:00:54 4/7/2014 4 7 2014 4 913 521477 4819920 161 40
18:00:56 5/4/2011 5 4 2011 18 666 523409 4819927 158 40
6:00:53 4/20/2011 4 20 2011 6 663 521296 4819920 161 40
6:00:53 1/4/2013 1 4 2013 6 671 522570 4819924 156 40
22:00:49 12/11/2013 12 11 2013 22 907 524510 4819931 56 40
10:00:23 3/2/2012 3 2 2012 10 663 525710 4819936 53 40
18:00:39 4/2/2011 4 2 2011 18 662 523530 4819928 158 40
10:00:24 3/9/2014 3 9 2014 10 913 527155 4819941 48 40
22:00:53 1/9/2010 1 9 2010 22 641 521149 4819920 163 13
18:00:56 1/9/2010 1 9 2010 18 633 521141 4819920 163 13
6:00:41 4/4/2010 4 4 2010 6 640 524290 4819931 120 39
2:00:25 1/12/2012 1 12 2012 2 658 525368 4819935 54 40
12:00:48 3/1/2013 3 1 2013 12 658 525798 4819937 53 40
0:00:50 11/24/2013 11 24 2013 0 914 523314 4819928 158 40
18:00:45 3/7/2014 3 7 2014 18 913 526778 4819941 50 40
12:00:41 3/2/2010 3 2 2010 12 646 523945 4819930 160 40
18:00:37 12/27/2009 12 27 2009 18 644 523962 4819930 160 40
6:00:56 4/27/2009 4 27 2009 6 645 526993 4819942 48 40
18:00:42 3/21/2014 3 21 2014 18 916 524540 4819933 56 40
12:00:48 2/28/2014 2 28 2014 12 908 526267 4819939 51 40
18:00:48 4/9/2013 4 9 2013 18 677 523794 4819930 160 40
10:00:56 2/25/2014 2 25 2014 10 908 525237 4819935 54 40
6:00:56 4/7/2014 4 7 2014 6 913 521476 4819922 161 40
18:00:55 4/20/2012 4 20 2012 18 666 524282 4819932 120 39
8:00:53 4/27/2011 4 27 2011 8 668 526108 4819939 51 40
12:00:48 3/24/2010 3 24 2010 12 640 522138 4819925 155 40
12:00:21 2/21/2011 2 21 2011 12 639 524057 4819932 120 39
2:01:18 11/29/2013 11 29 2013 2 911 526801 4819942 50 40
8:00:48 3/23/2009 3 23 2009 8 642 523544 4819930 158 40
10:00:54 3/20/2009 3 20 2009 10 645 523680 4819930 160 40
20:00:55 1/27/2014 1 27 2014 20 917 522668 4819927 156 40
6:00:41 1/3/2012 1 3 2012 6 665 526657 4819942 50 40
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8:00:54 4/27/2011 4 27 2011 8 655 524780 4819935 56 40
8:00:45 4/20/2011 4 20 2011 8 663 521929 4819925 159 40
10:00:53 2/15/2013 2 15 2013 10 679 524456 4819934 56 40
16:00:56 12/6/2010 12 6 2010 16 650 521907 4819925 159 40
18:00:53 4/28/2014 4 28 2014 18 917 524191 4819933 120 39
18:00:21 1/15/2010 1 15 2010 18 643 525942 4819940 53 40
8:01:00 4/29/2014 4 29 2014 8 907 523612 4819931 160 40
18:00:15 3/18/2010 3 18 2010 18 652 524200 4819933 120 39
16:00:41 3/26/2009 3 26 2009 16 638 523100 4819929 157 40
18:00:54 12/18/2010 12 18 2010 18 639 526821 4819943 48 40
10:00:48 4/29/2013 4 29 2013 10 658 524228 4819933 120 39
6:00:54 2/28/2012 2 28 2012 6 666 524396 4819934 120 39
12:00:31 2/23/2013 2 23 2013 12 666 526558 4819942 50 40
2:00:48 4/11/2012 4 11 2012 2 658 526499 4819942 50 40
18:00:53 1/4/2011 1 4 2011 18 646 521890 4819926 159 40
18:00:52 1/2/2013 1 2 2013 18 671 522508 4819928 156 40
0:00:47 12/20/2012 12 20 2012 0 671 523173 4819930 157 40
16:00:56 1/16/2014 1 16 2014 16 679 522979 4819930 157 40
18:00:41 4/12/2011 4 12 2011 18 655 521878 4819926 159 40
12:00:32 3/4/2014 3 4 2014 12 909 523585 4819932 158 40
8:00:54 4/13/2011 4 13 2011 8 654 523257 4819931 158 40
0:00:56 4/19/2011 4 19 2011 0 641 521210 4819924 161 40
22:00:50 1/21/2014 1 21 2014 22 917 522495 4819929 156 40
18:00:50 1/16/2014 1 16 2014 18 916 522187 4819928 155 40
2:00:53 4/27/2009 4 27 2009 2 644 524002 4819934 160 40
18:00:42 3/24/2010 3 24 2010 18 801 521812 4819927 159 40
18:00:54 4/27/2009 4 27 2009 18 644 523477 4819932 158 40
12:00:07 4/17/2008 4 17 2008 12 636 524061 4819934 120 39
8:01:01 1/24/2013 1 24 2013 8 677 521441 4819926 161 40
10:00:55 1/19/2014 1 19 2014 10 908 523050 4819931 157 40
14:00:43 4/21/2010 4 21 2010 14 646 523131 4819932 157 40
16:00:51 3/28/2012 3 28 2012 16 680 523635 4819933 160 40
6:00:54 11/24/2013 11 24 2013 6 907 523326 4819932 158 40
6:00:56 3/10/2010 3 10 2010 6 647 527215 4819947 48 40
4:00:56 12/28/2012 12 28 2012 4 679 521883 4819928 159 40
18:00:54 4/2/2012 4 2 2012 18 671 523633 4819934 160 40
14:00:48 4/2/2011 4 2 2011 14 665 524337 4819936 120 39
0:00:38 4/21/2014 4 21 2014 0 916 521590 4819927 161 40
12:00:41 4/18/2011 4 18 2011 12 668 523901 4819935 160 40
18:00:45 1/14/2010 1 14 2010 18 644 527103 4819947 48 40
2:00:54 3/27/2013 3 27 2013 2 677 521229 4819926 161 40
8:01:02 2/13/2010 2 13 2010 8 642 527215 4819947 48 40
14:02:16 12/21/2012 12 21 2012 14 675 524025 4819935 120 39
18:00:32 1/17/2014 1 17 2014 18 908 522594 4819931 156 40
10:00:56 3/30/2008 3 30 2008 10 634 524081 4819936 120 39
12:00:33 4/19/2013 4 19 2013 12 658 523321 4819933 158 40
8:00:48 12/20/2012 12 20 2012 8 675 523327 4819933 158 40
10:00:25 4/10/2014 4 10 2014 10 909 525250 4819940 54 40
4:00:54 4/27/2009 4 27 2009 4 644 524003 4819936 160 40
18:00:42 3/31/2014 3 31 2014 18 913 523384 4819934 158 40
10:00:47 2/22/2014 2 22 2014 10 907 525429 4819941 54 40
18:00:47 4/13/2010 4 13 2010 18 655 525331 4819941 54 40
12:00:26 4/4/2008 4 4 2008 12 635 523382 4819934 158 40
4:00:55 2/20/2011 2 20 2011 4 642 523269 4819933 158 40
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20:00:54 1/6/2014 1 6 2014 20 911 525348 4819941 54 40
4:00:53 4/20/2011 4 20 2011 4 663 521295 4819927 161 40
0:01:12 4/1/2012 4 1 2012 0 663 521177 4819927 163 13
10:00:54 3/20/2009 3 20 2009 10 637 523764 4819935 160 40
22:01:17 4/9/2013 4 9 2013 22 658 521237 4819927 161 40
2:00:27 4/10/2012 4 10 2012 2 658 525731 4819943 53 40
16:00:50 3/5/2010 3 5 2010 16 643 526125 4819944 51 40
16:01:47 3/9/2010 3 9 2010 16 644 526089 4819944 51 40
10:00:54 3/18/2009 3 18 2009 10 645 523630 4819935 160 40
10:00:51 3/10/2013 3 10 2013 10 677 523630 4819935 160 40
22:00:47 1/9/2010 1 9 2010 22 633 521142 4819927 163 13
10:00:47 3/17/2009 3 17 2009 10 642 523497 4819935 158 40
12:00:42 3/5/2010 3 5 2010 12 643 526122 4819945 51 40
0:00:40 1/10/2010 1 10 2010 0 641 521134 4819927 163 13
22:00:26 2/14/2010 2 14 2010 22 642 525777 4819944 53 40
16:00:45 4/6/2012 4 6 2012 16 673 526219 4819945 51 40
16:00:42 4/11/2011 4 11 2011 16 650 524435 4819939 56 40
10:00:44 4/21/2011 4 21 2011 10 666 526081 4819945 51 40
18:00:23 4/2/2012 4 2 2012 18 677 524796 4819940 56 40
2:00:54 4/18/2011 4 18 2011 2 668 521263 4819928 161 40
0:02:37 4/6/2010 4 6 2010 0 647 521315 4819928 161 40
10:00:47 4/8/2014 4 8 2014 10 907 525719 4819944 53 40
20:00:38 1/21/2014 1 21 2014 20 917 522496 4819932 156 40
18:00:55 1/9/2010 1 9 2010 18 639 521437 4819929 161 40
14:00:44 3/24/2010 3 24 2010 14 638 521935 4819931 159 40
18:00:48 1/2/2014 1 2 2014 18 909 524371 4819939 120 39
16:00:53 4/20/2011 4 20 2011 16 662 522297 4819932 155 40
12:00:54 1/16/2010 1 16 2010 12 643 525707 4819944 53 40
8:00:42 1/19/2010 1 19 2010 8 640 527339 4819951 49 40
12:00:54 1/25/2014 1 25 2014 12 916 526857 4819949 48 40
4:00:42 3/21/2009 3 21 2009 4 647 523427 4819936 158 40
16:00:48 3/24/2010 3 24 2010 16 638 521955 4819931 159 40
2:00:49 5/3/2008 5 3 2008 2 636 526537 4819948 50 40
22:00:06 3/27/2009 3 27 2009 22 642 523207 4819936 158 40
18:00:24 4/28/2011 4 28 2011 18 666 523439 4819936 158 40
8:00:53 4/3/2012 4 3 2012 8 675 525391 4819943 54 40
18:00:47 1/10/2010 1 10 2010 18 638 521460 4819930 161 40
18:00:33 3/24/2014 3 24 2014 18 908 524770 4819941 56 40
12:00:54 3/5/2010 3 5 2010 12 639 526092 4819946 51 40
14:00:53 1/17/2013 1 17 2013 14 665 523501 4819937 158 40
10:00:53 3/24/2009 3 24 2009 10 646 523976 4819939 160 40
4:00:56 3/5/2012 3 5 2012 4 663 524322 4819940 120 39
18:00:21 3/30/2014 3 30 2014 18 918 523431 4819937 158 40
10:01:22 2/21/2011 2 21 2011 10 642 523882 4819939 160 40
0:00:53 3/24/2012 3 24 2012 0 671 521456 4819931 161 40
0:02:14 12/20/2013 12 20 2013 0 911 524530 4819941 56 40
14:00:15 3/18/2009 3 18 2009 14 633 523264 4819937 158 40
12:00:42 12/1/2010 12 1 2010 12 801 522487 4819935 156 40
18:00:35 12/19/2012 12 19 2012 18 671 523193 4819937 157 40
14:00:54 1/5/2014 1 5 2014 14 916 523078 4819937 157 40
8:00:48 12/12/2010 12 12 2010 8 654 524552 4819942 56 40
18:00:51 2/28/2010 2 28 2010 18 639 525083 4819944 55 40
16:00:39 1/3/2013 1 3 2013 16 677 522858 4819936 157 40
14:00:53 3/5/2010 3 5 2010 14 643 526119 4819948 51 40
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22:00:20 3/23/2009 3 23 2009 22 635 522161 4819934 155 40
10:00:13 4/3/2012 4 3 2012 10 663 524763 4819943 56 40
16:00:55 4/1/2009 4 1 2009 16 644 522837 4819936 157 40
14:00:15 3/17/2014 3 17 2014 14 917 524359 4819942 120 39
0:00:53 4/12/2013 4 12 2013 0 658 521533 4819932 161 40
16:01:24 3/20/2010 3 20 2010 16 642 524480 4819942 56 40
10:00:26 3/15/2009 3 15 2009 10 637 524012 4819941 160 40
12:00:52 4/21/2011 4 21 2011 12 669 525480 4819946 54 40
16:00:54 3/4/2014 3 4 2014 16 908 522390 4819935 155 40
22:00:54 1/10/2010 1 10 2010 22 638 521459 4819933 161 40
22:00:48 3/23/2010 3 23 2010 22 639 521465 4819933 161 40
12:00:53 4/19/2011 4 19 2011 12 650 523946 4819941 160 40
0:00:44 1/28/2014 1 28 2014 0 917 522649 4819937 156 40
2:00:47 4/11/2012 4 11 2012 2 676 523819 4819941 160 40
16:00:53 12/19/2013 12 19 2013 16 908 523430 4819940 158 40
2:00:43 3/21/2009 3 21 2009 2 647 523427 4819940 158 40
16:00:50 3/20/2009 3 20 2009 16 643 522927 4819938 157 40
6:00:50 3/21/2009 3 21 2009 6 647 523427 4819940 158 40
10:00:42 4/28/2013 4 28 2013 10 658 524236 4819943 120 39
22:00:49 4/12/2008 4 12 2008 22 633 521755 4819934 159 40
18:02:50 3/28/2010 3 28 2010 18 652 525031 4819946 55 40
16:00:53 1/16/2013 1 16 2013 16 671 523176 4819939 157 40
8:00:42 4/4/2008 4 4 2008 8 634 523525 4819940 158 40
18:00:41 4/6/2010 4 6 2010 18 647 521565 4819934 161 40
16:00:48 3/26/2010 3 26 2010 16 801 525512 4819948 54 40
12:00:42 3/18/2010 3 18 2010 12 654 523606 4819941 158 40
16:00:42 3/28/2011 3 28 2011 16 660 525417 4819948 54 40
0:00:48 3/24/2010 3 24 2010 0 638 521335 4819934 161 40
14:00:09 12/1/2010 12 1 2010 14 801 522490 4819938 156 40
12:00:53 1/17/2013 1 17 2013 12 665 523486 4819941 158 40
10:00:54 2/15/2013 2 15 2013 10 663 524540 4819945 56 40
10:00:45 4/3/2012 4 3 2012 10 679 524736 4819946 56 40
10:00:45 3/19/2009 3 19 2009 10 639 523568 4819942 158 40
16:00:42 3/27/2009 3 27 2009 16 644 523187 4819940 157 40
0:00:50 4/13/2011 4 13 2011 0 668 521563 4819935 161 40
14:00:23 4/26/2011 4 26 2011 14 654 525025 4819947 55 40
10:00:41 3/19/2009 3 19 2009 10 642 523422 4819941 158 40
8:00:40 3/17/2010 3 17 2010 8 642 525835 4819950 53 40
14:00:46 4/30/2010 4 30 2010 14 646 523951 4819943 160 40
14:01:12 4/10/2009 4 10 2009 14 644 524373 4819945 120 39
18:00:36 1/18/2014 1 18 2014 18 917 522702 4819939 156 40
4:00:53 12/26/2013 12 26 2013 4 908 522935 4819940 157 40
8:00:53 3/21/2010 3 21 2010 8 640 523828 4819943 160 40
16:01:31 1/4/2010 1 4 2010 16 644 523288 4819941 158 40
10:00:53 3/16/2010 3 16 2010 10 652 526021 4819951 51 40
10:00:54 4/27/2013 4 27 2013 10 677 522681 4819939 156 40
6:00:55 12/20/2012 12       20      2012    6       675     523255  4819941 158     40
14:00:43        3/6/2013        3       6       2013    14      658     523066  4819941 157     40
14:00:53        11/23/2009      11      23      2009    14      642     521631  4819936 159     40
12:00:31        3/4/2014        3       4       2014    12      907     523646  4819943 160     40
12:00:23        4/2/2011        4       2       2011    12      667     524423  4819946 56      40
2:00:44 4/19/2010       4       19      2010    2       651     524432  4819946 56      40
8:00:43 4/4/2011        4       4       2011    8       801     524367  4819946 120     39
14:00:42        3/20/2011       3       20      2011    14      663     522399  4819939 155     40
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12:00:44        3/4/2014        3       4       2014    12      908     522974  4819941 157     40
14:00:49        3/27/2011       3       27      2011    14      660     525373  4819950 54      40
4:00:55 4/18/2011       4       18      2011    4       668     521272  4819935 161     40
14:00:26        4/3/2009        4       3       2009    14      645     523416  4819943 158     40
22:00:53        12/7/2010       12      7       2010    22      642     526934  4819956 48      40
18:00:48        1/18/2014       1       18      2014    18      908     522436  4819939 156     40
22:00:53        4/10/2010       4       10      2010    22      650     521158  4819936 163     13
8:01:03 3/6/2012        3       6       2012    8       666     524212  4819946 120     39
0:00:48 12/5/2010       12      5       2010    0       655     526564  4819955 50      40
8:00:26 3/10/2010       3       10      2010    8       647     527214  4819958 48      40
10:00:41        3/13/2010       3       13      2010    10      650     525795  4819952 53      40
10:00:26        3/20/2009       3       20      2009    10      642     523314  4819943 158     40
22:00:55        1/14/2010       1       14      2010    22      644     527089  4819957 48      40
4:00:37 12/20/2012      12      20      2012    4       675     523261  4819943 158     40
0:00:30 4/13/2008       4       13      2008    0       633     521758  4819938 159     40
18:00:56        1/18/2010       1       18      2010    18      640     527362  4819959 49      40
14:00:52        4/2/2012        4       2       2012    14      677     524852  4819949 55      40
14:00:49        3/18/2013       3       18      2013    14      671     523631  4819945 160     40
8:00:35 1/20/2014       1       20      2014    8       908     522625  4819942 156     40
0:00:54 12/20/2012      12      20      2012    0       675     523250  4819944 158     40
10:00:48        4/28/2014       4       28      2014    10      913     526340  4819955 51      40
16:00:42        4/21/2012       4       21      2012    16      671     523576  4819945 158     40
10:00:37        2/19/2014       2       19      2014    10      907     524195  4819947 120     39
8:00:47 4/20/2011       4       20      2011    8       801     521856  4819939 159     40
12:00:48        3/24/2010       3       24      2010    12      639     522085  4819940 155     40
14:00:39        1/16/2013       1       16      2013    14      671     523178  4819944 157     40
0:00:48 4/27/2009       4       27      2009    0       645     527132  4819959 48      40
10:00:41        1/22/2014       1       22      2014    10      679     523223  4819944 158     40
8:00:50 3/20/2009       3       20      2009    8       647     523413  4819945 158     40
2:01:11 12/20/2012      12      20      2012    2       675     523264  4819944 158     40
22:00:18        4/12/2009       4       12      2009    22      645     527145  4819959 48      40
8:00:50 12/12/2010      12      12      2010    8       642     524539  4819949 56      40
0:01:38 3/24/2010       3       24      2010    0       647     521225  4819938 161     40
18:00:54        11/29/2010      11      29      2010    18      653     521852  4819940 159     40
8:00:45 4/8/2012        4       8       2012    8       678     525154  4819952 55      40
18:00:49        3/21/2009       3       21      2009    18      647     525062  4819951 55      40
18:00:43        4/5/2009        4       5       2009    18      638     525079  4819951 55      40
10:01:50        3/16/2010       3       16      2010    10      644     525727  4819954 53      40
4:01:12 4/17/2014       4       17      2014    4       917     525886  4819955 53      40
8:00:24 4/8/2009        4       8       2009    8       645     526969  4819959 48      40
22:00:49        12/17/2010      12      17      2010    22      642     523613  4819947 160     40
6:00:54 12/12/2011      12      12      2011    6       650     526771  4819959 50      40
18:00:48        2/14/2010       2       14      2010    18      642     525761  4819955 53      40
0:00:54 4/11/2010       4       11      2010    0       650     521153  4819939 163     13
18:00:53        3/14/2014       3       14      2014    18      918     525498  4819954 54      40
4:01:12 1/19/2014       1       19      2014    4       917     522673  4819944 156     40
10:00:54        3/10/2013       3       10      2013    10      679     523629  4819947 160     40
4:00:55 12/12/2010      12      12      2010    4       654     525351  4819953 54      40
14:00:23        4/20/2011       4       20      2011    14      662     522290  4819943 155     40
2:00:47 1/19/2014       1       19      2014    2       917     522668  4819944 156     40
12:00:53        12/24/2010      12      24      2010    12      642     526632  4819959 50      40
2:00:33 4/12/2013       4       12      2013    2       658     521523  4819940 161     40
8:00:54 1/22/2014       1       22      2014    8       917     522785  4819945 156     40
8:00:48 4/1/2009        4       1       2009    8       638     523721  4819948 160     40
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12:00:56        1/22/2014       1       22      2014    12      917     523213  4819946 158     40
0:00:41 4/30/2011       4       30      2011    0       650     523247  4819947 158     40
4:00:28 4/13/2011       4       13      2011    4       668     521562  4819941 161     40
14:00:41        3/29/2011       3       29      2011    14      667     525270  4819954 54      40
14:00:48        3/24/2009       3       24      2009    14      645     527161  4819961 48      40
14:00:48        2/27/2014       2       27      2014    14      907     525479  4819955 54      40
10:00:41        3/18/2009       3       18      2009    10      642     523240  4819947 158     40
14:00:54        3/2/2012        3       2       2012    14      665     526036  4819957 51      40
8:00:42 3/21/2009       3       21      2009    8       644     523675  4819949 160     40
18:00:48        12/17/2010      12      17      2010    18      642     523614  4819948 160     40
10:00:54        3/15/2009       3       15      2009    10      645     524044  4819950 120     39
18:00:42        12/8/2010       12      8       2010    18      801     523244  4819947 158     40
14:01:15        4/2/2011        4       2       2011    14      650     524602  4819952 56      40
6:00:47 3/13/2014       3       13      2014    6       908     525949  4819957 53      40
0:00:47 4/2/2009        4       2       2009    0       635     523262  4819948 158     40
8:00:54 1/7/2014        1       7       2014    8       911     525239  4819955 54      40
8:00:53 3/10/2010       3       10      2010    8       639     526618  4819960 50      40
12:00:44        3/14/2010       3       14      2010    12      643     524908  4819954 55      40
6:00:21 3/5/2012        3       5       2012    6       663     524349  4819952 120     39
22:01:00        12/6/2013       12      6       2013    22      907     527117  4819962 48      40
18:00:48        4/20/2011       4       20      2011    18      666     525330  4819955 54      40
16:00:24        4/3/2011        4       3       2011    16      660     524889  4819954 55      40
12:00:56        2/27/2012       2       27      2012    12      666     524762  4819953 56      40
16:00:54        4/6/2014        4       6       2014    16      916     523266  4819948 158     40
18:00:53        5/4/2010        5       4       2010    18      639     527166  4819963 48      40
12:00:55        3/17/2011       3       17      2011    12      663     524777  4819954 56      40
0:00:39 12/17/2013      12      17      2013    0       911     525887  4819958 53      40
18:00:53        12/9/2011       12      9       2011    18      655     521655  4819943 159     40
2:00:50 1/10/2010       1       10      2010    2       641     521161  4819942 163     13
8:00:53 1/19/2014       1       19      2014    8       908     522802  4819947 156     40
8:00:49 2/22/2011       2       22      2011    8       642     523973  4819951 160     40
12:00:23        3/19/2009       3       19      2009    12      648     523515  4819950 158     40
2:00:48 12/12/2010      12      12      2010    2       654     525352  4819957 54      40
10:00:48        3/14/2010       3       14      2010    10      801     525002  4819955 55      40
14:00:53        2/22/2014       2       22      2014    14      918     523642  4819950 160     40
14:00:54        3/14/2010       3       14      2010    14      643     524911  4819955 55      40
16:00:26        3/30/2009       3       30      2009    16      648     522692  4819947 156     40
10:00:42        3/20/2009       3       20      2009    10      639     523464  4819950 158     40
2:00:47 1/22/2014       1       22      2014    2       917     522697  4819947 156     40
4:00:55 1/22/2014       1       22      2014    4       917     522746  4819948 156     40
12:00:53        3/19/2009       3       19      2009    12      634     523419  4819950 158     40
22:00:42        4/23/2013       4       23      2013    22      658     521612  4819944 159     40
10:00:53        1/22/2014       1       22      2014    10      917     523204  4819949 157     40
20:00:55        1/4/2012        1       4       2012    20      665     527070  4819964 48      40
22:00:43        4/5/2010        4       5       2010    22      647     521321  4819943 161     40
22:00:44        4/7/2010        4       7       2010    22      650     521321  4819943 161     40
8:00:53 4/2/2008        4       2       2008    8       636     524082  4819953 120     39
0:00:41 4/13/2009       4       13      2009    0       645     527212  4819965 48      40
8:00:55 3/5/2012        3       5       2012    8       663     524339  4819954 120     39
16:00:44        12/21/2012      12      21      2012    16      663     523152  4819949 157     40
18:00:48        4/13/2012       4       13      2012    18      673     523633  4819951 160     40
16:00:41        4/10/2008       4       10      2008    16      632     522522  4819947 156     40
10:00:53        3/15/2009       3       15      2009    10      634     523947  4819952 160     40
18:00:54        3/15/2014       3       15      2014    18      908     525933  4819960 53      40
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10:00:53        3/22/2009       3       22      2009    10      647     524055  4819953 120     39
8:00:48 4/1/2009        4       1       2009    8       635     523778  4819952 160     40
18:03:03        4/29/2009       4       29      2009    18      645     524740  4819956 56      40
14:01:15        3/27/2014       3       27      2014    14      913     524952  4819956 55      40
18:00:47        4/22/2008       4       22      2008    18      631     523431  4819951 158     40
4:00:56 3/5/2013        3       5       2013    4       671     524248  4819954 120     39
6:00:48 1/22/2014       1       22      2014    6       917     522776  4819949 156     40
18:00:48        3/23/2009       3       23      2009    18      646     521481  4819945 161     40
16:00:43        4/9/2008        4       9       2008    16      632     522681  4819949 156     40
12:00:42        3/1/2012        3       1       2012    12      666     525435  4819959 54      40
20:01:23        1/14/2014       1       14      2014    20      908     522144  4819947 155     40
2:00:56 4/13/2011       4       13      2011    2       668     521558  4819945 161     40
6:00:44 12/12/2011      12      12      2011    6       658     526685  4819964 50      40
8:00:54 4/15/2014       4       15      2014    8       909     527210  4819966 48      40
16:00:40        3/29/2011       3       29      2011    16      661     525245  4819958 54      40
18:00:53        1/21/2014       1       21      2014    18      917     522562  4819949 156     40
8:00:20 4/19/2008       4       19      2008    8       637     523931  4819954 160     40
18:00:56        3/24/2010       3       24      2010    18      640     523492  4819952 158     40
10:00:47        3/23/2009       3       23      2009    10      635     523479  4819952 158     40
12:00:43        4/3/2010        4       3       2010    12      642     524047  4819955 120     39
16:00:41        3/6/2010        3       6       2010    16      644     526443  4819964 50      40
8:00:43 4/3/2011        4       3       2011    8       658     524486  4819957 56      40
10:00:50        3/2/2010        3       2       2010    10      646     523986  4819955 160     40
10:00:55        3/12/2011       3       12      2011    10      655     523629  4819954 160     40
16:00:47        4/9/2013        4       9       2013    16      677     524094  4819956 120     39
18:00:43        4/22/2011       4       22      2011    18      801     521497  4819947 161     40
8:00:42 4/11/2010       4       11      2010    8       652     523422  4819954 158     40
6:01:12 4/18/2011       4       18      2011    6       668     521278  4819947 161     40
10:00:47        3/15/2009       3       15      2009    10      640     523853  4819955 160     40
14:01:00        3/18/2013       3       18      2013    14      679     523379  4819954 158     40
18:00:47        1/16/2013       1       16      2013    18      679     521913  4819949 159     40
10:00:54 3/27/2009 3 27 2009 10 635 523771 4819955 160 40
18:00:20 12/12/2010 12 12 2010 18 801 521429 4819947 161 40
18:00:54 1/18/2011 1 18 2011 18 642 523853 4819955 160 40
14:00:44 3/8/2013 3 8 2013 14 663 524156 4819957 120 39
8:00:53 4/20/2014 4 20 2014 8 916 521639 4819948 159 40
18:00:47 3/14/2010 3 14 2010 18 638 524911 4819960 55 40
8:00:48 3/8/2011 3 8 2011 8 650 524038 4819956 120 39
2:00:56 12/12/2011 12 12 2011 2 650 526735 4819967 50 40
18:00:44 3/29/2009 3 29 2009 18 648 524301 4819957 120 39
8:00:26 4/6/2012 4 6 2012 8 679 525611 4819962 53 40
8:00:54 2/18/2014 2 18 2014 8 918 524576 4819959 56 40
12:00:20 4/21/2008 4 21 2008 12 636 526042 4819964 51 40
12:00:43 4/19/2011 4 19 2011 12 666 524240 4819957 120 39
12:00:48 4/20/2011 4 20 2011 12 662 522262 4819951 155 40
10:00:47 1/25/2010 1 25 2010 10 642 525870 4819964 53 40
18:00:48 4/9/2008 4 9 2008 18 636 522525 4819952 156 40
10:00:38 3/24/2009 3 24 2009 10 644 524233 4819958 120 39
22:00:54 11/26/2010 11 26 2010 22 639 527018 4819968 48 40
2:00:25 1/14/2012 1 14 2012 2 658 525495 4819963 54 40
20:00:49 3/12/2014 3 12 2014 20 917 526827 4819968 48 40
12:00:23 3/13/2010 3 13 2010 12 650 525731 4819964 53 40
4:00:55 12/13/2012 12 13 2012 4 671 526876 4819968 48 40
10:00:53 4/29/2008 4 29 2008 10 636 523497 4819956 158 40
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18:00:54 11/29/2010 11 29 2010 18 641 521859 4819950 159 40
6:00:55 2/18/2014 2 18 2014 6 918 524575 4819960 56 40
12:00:41 4/2/2012 4 2 2012 12 663 525798 4819964 53 40
12:00:48 4/22/2011 4 22 2011 12 658 524103 4819958 120 39
14:00:20 3/28/2010 3 28 2010 14 647 524143 4819958 120 39
18:01:00 3/16/2010 3 16 2010 18 644 525659 4819965 53 40
8:00:54 11/26/2010 11 26 2010 8 639 523283 4819956 158 40
4:00:53 2/11/2011 2 11 2011 4 642 523608 4819957 158 40
8:00:42 12/17/2012 12 17 2012 8 679 520662 4819948 164 40
2:00:42 12/12/2012 12 12 2012 2 666 526869 4819970 48 40
18:00:41 12/6/2010 12 6 2010 18 650 521871 4819952 159 40
0:00:47 4/9/2009 4 9 2009 0 645 527442 4819972 49 40
16:00:47 4/2/2012 4 2 2012 16 671 523661 4819958 160 40
8:00:53 1/19/2014 1 19 2014 8 917 522782 4819955 156 40
10:00:55 1/18/2014 1 18 2014 10 908 523200 4819956 157 40
22:00:15 4/1/2009 4 1 2009 22 635 523242 4819956 158 40
18:00:28 4/18/2012 4 18 2012 18 670 524240 4819960 120 39
14:00:42 3/20/2011 3 20 2011 14 661 522356 4819953 155 40
14:00:32 4/28/2011 4 28 2011 14 664 523853 4819959 160 40
14:00:54 1/25/2014 1 25 2014 14 916 526760 4819970 50 40
0:00:54 1/19/2014 1 19 2014 0 917 522661 4819955 156 40
6:00:42 3/19/2011 3 19 2011 6 664 523357 4819957 158 40
16:01:11 3/28/2012 3 28 2012 16 678 523757 4819959 160 40
2:00:54 4/25/2009 4 25 2009 2 644 525072 4819964 55 40
2:00:47 3/5/2012 3 5 2012 2 663 524314 4819961 120 39
6:00:47 4/13/2011 4 13 2011 6 668 521556 4819952 161 40
10:00:53 3/17/2009 3 17 2009 10 637 523648 4819959 160 40
16:00:55 12/21/2012 12 21 2012 16 675 524067 4819960 120 39
8:01:44 4/7/2010 4 7 2010 8 647 523360 4819958 158 40
18:02:31 3/11/2014 3 11 2014 18 908 525252 4819965 54 40
8:00:41 4/10/2009 4 10 2009 8 644 523850 4819960 160 40
10:00:53 4/20/2011 4 20 2011 10 668 525885 4819967 53 40
18:01:13 4/25/2014 4 25 2014 18 908 524232 4819961 120 39
10:00:53 3/7/2011 3 7 2011 10 650 523884 4819960 160 40
12:00:48 3/19/2011 3 19 2011 12 661 523116 4819958 157 40
6:00:54 2/11/2011 2 11 2011 6 642 523608 4819959 158 40
18:00:53 3/8/2014 3 8 2014 18 908 525193 4819965 55 40
10:00:48 3/14/2010 3 14 2010 10 650 525289 4819966 54 40
14:00:54 4/2/2011 4 2 2011 14 801 523945 4819961 160 40
0:00:54 4/4/2012 4 4 2012 0 671 521612 4819953 159 40
14:00:26 3/27/2011 3 27 2011 14 661 525024 4819965 55 40
8:00:53 4/7/2009 4 7 2009 8 638 523691 4819960 160 40
14:00:47 4/10/2008 4 10 2008 14 632 522683 4819957 156 40
16:00:43 2/20/2014 2 20 2014 16 908 523001 4819958 157 40
18:00:36 4/11/2011 4 11 2011 18 666 523490 4819960 158 40
18:01:24 12/18/2012 12 18 2012 18 675 527519 4819975 49 40
12:00:41 3/30/2013 3 30 2013 12 679 523451 4819960 158 40
22:00:41 4/3/2012 4 3 2012 22 671 521615 4819954 159 40
4:00:47 12/12/2011 12 12 2011 4 650 526728 4819972 50 40
8:00:53 3/5/2013 3 5 2013 8 663 524320 4819963 120 39
16:01:14 3/28/2012 3 28 2012 16 677 523551 4819960 158 40
18:00:24 4/21/2009 4 21 2009 18 634 523215 4819959 158 40
4:00:53 4/12/2011 4 12 2011 4 650 521622 4819954 159 40
16:01:17 3/19/2010 3 19 2010 16 746 523733 4819961 160 40
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10:00:53 2/22/2011 2 22 2011 10 639 523592 4819961 158 40
14:00:23 3/20/2011 3 20 2011 14 655 522424 4819957 156 40
10:00:47 3/19/2009 3 19 2009 10 643 523380 4819960 158 40
16:00:23 4/16/2012 4 16 2012 16 658 523273 4819960 158 40
8:00:47 3/8/2011 3 8 2011 8 654 524084 4819963 120 39
6:00:51 1/30/2010 1 30 2010 6 643 521807 4819955 159 40
8:00:41 4/11/2009 4 11 2009 8 637 524145 4819963 120 39
18:00:35 4/10/2008 4 10 2008 18 632 522387 4819957 155 40
2:00:53 2/20/2014 2 20 2014 2 918 524126 4819964 120 39
12:00:13 3/23/2008 3 23 2008 12 635 523170 4819960 157 40
8:00:55 2/23/2011 2 23 2011 8 642 523717 4819962 160 40
8:00:36 4/3/2008 4 3 2008 8 635 524050 4819963 120 39
14:00:49 1/25/2010 1 25 2010 14 644 526547 4819973 50 40
18:00:55 3/6/2010 3 6 2010 18 640 527337 4819976 49 40
0:00:54 4/16/2009 4 16 2009 0 640 521545 4819955 161 40
16:00:47 1/6/2014 1 6 2014 16 907 522551 4819959 156 40
12:00:48 4/21/2011 4 21 2011 12 650 525170 4819968 55 40
14:00:43 3/10/2012 3 10 2012 14 666 523733 4819963 160 40
14:00:41 4/27/2013 4 27 2013 14 671 522919 4819960 157 40
4:00:14 4/20/2011 4 20 2011 4 667 521426 4819955 161 40
10:03:07 1/18/2011 1 18 2011 10 801 523677 4819963 160 40
16:00:54 3/10/2014 3 10 2014 16 917 524133 4819965 120 39
14:00:42 3/6/2010 3 6 2010 14 639 526546 4819974 50 40
14:00:54 4/13/2009 4 13 2009 14 648 524061 4819965 120 39
4:00:20 4/9/2012 4 9 2012 4 678 524455 4819966 56 40
14:00:23 4/4/2012 4 4 2012 14 681 524011 4819965 160 40
12:00:54 3/24/2009 3 24 2009 12 634 524303 4819966 120 39
18:00:41 3/23/2009 3 23 2009 18 640 522819 4819961 157 40
6:01:07 3/5/2013 3 5 2013 6 663 524323 4819966 120 39
8:00:42 4/30/2009 4 30 2009 8 645 526902 4819976 48 40
10:00:54 3/22/2009 3 22 2009 10 639 524009 4819965 160 40
2:00:50 4/20/2011 4 20 2011 2 667 521422 4819956 161 40
14:00:21 3/9/2010 3 9 2010 14 644 526159 4819973 51 40
8:00:41 4/13/2011 4 13 2011 8 801 523253 4819963 158 40
14:00:48 4/19/2011 4 19 2011 14 647 521481 4819957 161 40
20:00:56 4/11/2011 4 11 2011 20 666 521822 4819958 159 40
20:00:53 3/22/2013 3 22 2013 20 671 525965 4819973 53 40
14:00:43 3/11/2010 3 11 2010 14 643 525962 4819973 53 40
10:00:55 1/24/2013 1 24 2013 10 680 522761 4819962 156 40
2:00:41 4/12/2013 4 12 2013 2 677 521524 4819958 161 40
18:00:30 4/10/2009 4 10 2009 18 640 522391 4819961 155 40
18:00:54 1/7/2014 1 7 2014 18 917 522655 4819962 156 40
10:00:42 3/19/2009 3 19 2009 10 647 523484 4819965 158 40
12:00:21 4/10/2009 4 10 2009 12 644 524292 4819968 120 39
14:00:26 3/24/2009 3 24 2009 14 640 524392 4819968 120 39
22:00:48 3/31/2012 3 31 2012 22 679 521385 4819958 161 40
18:00:36 4/13/2012 4 13 2012 18 671 523332 4819964 158 40
12:00:48 3/7/2012 3 7 2012 12 663 523486 4819965 158 40
12:00:42 3/1/2013 3 1 2013 12 663 525834 4819974 53 40
6:00:44 1/19/2014 1 19 2014 6 917 522666 4819963 156 40
16:00:53 12/19/2013 12 19 2013 16 917 523370 4819965 158 40
8:00:41 4/3/2008 4 3 2008 8 637 523965 4819967 160 40
8:00:56 4/3/2011 4 3 2011 8 650 524313 4819969 120 39
18:00:27 3/25/2014 3 25 2014 18 907 524808 4819970 55 40
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18:00:42 3/7/2014 3 7 2014 18 918 523103 4819964 157 40
6:00:53 4/9/2012 4 9 2012 6 678 524455 4819969 56 40
14:00:50 3/13/2011 3 13 2011 14 655 522776 4819963 156 40
12:01:11 3/3/2012 3 3 2012 12 665 524185 4819969 120 39
14:00:56 2/20/2014 2 20 2014 14 908 522997 4819964 157 40
12:00:43 3/20/2009 3 20 2009 12 647 523305 4819965 158 40
8:00:17 3/29/2009 3 29 2009 8 644 523856 4819967 160 40
10:00:48 3/17/2009 3 17 2009 10 643 523727 4819967 160 40
4:00:48 3/27/2013 3 27 2013 4 677 521304 4819959 161 40
8:01:11 3/21/2010 3 21 2010 8 644 523694 4819967 160 40
12:00:42 3/21/2011 3 21 2011 12 658 524175 4819969 120 39
0:00:48 4/30/2011 4 30 2011 0 669 523250 4819966 158 40
10:01:11 3/26/2013 3 26 2013 10 671 524296 4819969 120 39
18:00:53 4/7/2011 4 7 2011 18 662 524504 4819970 56 40
6:00:44 12/17/2012 12 17 2012 6 679 520766 4819958 164 40
14:00:54 4/1/2011 4 1 2011 14 664 523274 4819966 158 40
12:00:52 4/6/2012 4 6 2012 12 675 526922 4819980 48 40
10:00:53 3/9/2013 3 9 2013 10 663 524076 4819969 120 39
8:00:54 3/23/2009 3 23 2009 8 635 523626 4819968 160 40
2:01:11 4/4/2010 4 4 2010 2 638 521188 4819960 163 13
22:00:51 4/24/2011 4 24 2011 22 662 521460 4819961 161 40
8:00:20 3/24/2009 3 24 2009 8 645 527304 4819982 49 40
18:00:45 3/25/2009 3 25 2009 18 645 523497 4819968 158 40
12:00:19 1/18/2010 1 18 2010 12 642 525870 4819976 53 40
0:00:15 1/10/2010 1 10 2010 0 633 521147 4819960 163 13
8:00:42 4/4/2011 4 4 2011 8 666 524371 4819971 120 39
10:00:23 3/19/2009 3 19 2009 10 638 523509 4819968 158 40
16:00:47 3/18/2011 3 18 2011 16 667 522768 4819965 156 40
10:00:47 3/13/2010 3 13 2010 10 643 525747 4819976 53 40
12:00:54 4/12/2011 4 12 2011 12 655 523376 4819967 158 40
14:00:24 3/27/2014 3 27 2014 14 918 524957 4819973 55 40
12:35:17 4/30/2014 4 30 2014 12 657 523342 4819967 158 40
4:00:54 4/20/2014 4 20 2014 4 913 525323 4819974 54 40
4:00:48 1/10/2010 1 10 2010 4 641 521210 4819960 161 40
6:00:24 12/11/2012 12 11 2012 6 666 527155 4819982 48 40
10:00:47 4/4/2013 4 4 2013 10 658 524107 4819970 120 39
8:01:23 3/19/2011 3 19 2011 8 654 523630 4819969 160 40
12:00:48 2/22/2011 2 22 2011 12 639 523474 4819968 158 40
22:00:53 4/22/2011 4 22 2011 22 801 521443 4819961 161 40
16:00:47 4/5/2009 4 5 2009 16 647 521862 4819963 159 40
14:00:47 3/4/2014 3 4 2014 14 908 522922 4819967 157 40
16:01:18 1/25/2014 1 25 2014 16 916 526761 4819981 50 40
4:00:37 4/4/2012 4 4 2012 4 671 521643 4819962 159 40
2:00:33 4/23/2011 4 23 2011 2 801 521446 4819962 161 40
22:00:33 3/15/2014 3 15 2014 22 913 527266 4819983 49 40
12:01:13 4/9/2012 4 9 2012 12 675 523752 4819970 160 40
12:00:25 4/8/2009 4 8 2009 12 642 524215 4819971 120 39
18:00:53 1/15/2009 1 15 2009 18 633 521727 4819963 159 40
16:01:12 12/28/2009 12 28 2009 16 644 523146 4819968 157 40
12:00:56 3/18/2009 3 18 2009 12 633 523273 4819969 158 40
4:00:23 1/12/2012 1 12 2012 4 658 525316 4819976 54 40
16:00:46 11/23/2009 11 23 2009 16 642 522181 4819965 155 40
0:00:43 3/24/2010 3 24 2010 0 646 521378 4819963 161 40
22:00:47 1/15/2009 1 15 2009 22 633 521722 4819964 159 40
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12:00:50 4/22/2011 4 22 2011 12 654 524141 4819972 120 39
22:00:48 4/10/2012 4 10 2012 22 658 526258 4819980 51 40
18:00:21 4/21/2012 4 21 2012 18 672 523720 4819971 160 40
10:00:24 3/28/2012 3 28 2012 10 678 524968 4819976 55 40
16:00:47 4/20/2011 4 20 2011 16 663 523857 4819972 160 40
10:00:43 4/4/2008 4 4 2008 10 636 523569 4819971 158 40
20:00:52 3/15/2014 3 15 2014 20 913 527279 4819985 49 40
0:00:53 4/23/2011 4 23 2011 0 801 521447 4819964 161 40
10:02:24 3/5/2010 3 5 2010 10 647 525921 4819980 53 40
18:00:47 1/3/2013 1 3 2013 18 671 522691 4819968 156 40
22:01:19 3/23/2010 3 23 2010 22 653 521257 4819964 161 40
16:00:53 4/4/2013 4 4 2013 16 679 523927 4819973 160 40
16:00:47 4/3/2011 4 3 2011 16 663 524849 4819976 55 40
18:00:50 3/20/2011 3 20 2011 18 654 525288 4819978 54 40
12:00:25 3/23/2008 3 23 2008 12 637 523269 4819971 158 40
10:00:58 3/5/2010 3 5 2010 10 639 526087 4819981 51 40
16:00:47 4/3/2011 4 3 2011 16 654 524847 4819976 55 40
16:00:54 2/17/2014 2 17 2014 16 918 524138 4819974 120 39
14:00:49 3/10/2014 3 10 2014 14 917 524137 4819974 120 39
4:00:42 3/5/2013 3 5 2013 4 663 524282 4819975 120 39
12:00:42 4/10/2009 4 10 2009 12 646 524161 4819974 120 39
8:00:42 1/10/2010 1 10 2010 8 639 521485 4819965 161 40
16:00:48 1/18/2014 1 18 2014 16 908 522994 4819970 157 40
18:00:53 4/26/2008 4 26 2008 18 634 521456 4819965 161 40
0:00:42 4/25/2011 4 25 2011 0 662 521455 4819965 161 40
18:00:42 1/19/2010 1 19 2010 18 639 527075 4819986 48 40
18:00:53 4/20/2011 4 20 2011 18 650 525264 4819979 54 40
8:00:21 3/25/2010 3 25 2010 8 642 523490 4819972 158 40
12:00:53 4/27/2011 4 27 2011 12 667 524591 4819976 56 40
14:01:06 3/1/2014 3 1 2014 14 909 526354 4819983 51 40
18:00:50 4/12/2011 4 12 2011 18 669 521659 4819967 159 40
4:00:53 3/24/2012 3 24 2012 4 671 521639 4819967 159 40
12:00:54 3/6/2010 3 6 2010 12 639 526535 4819984 50 40
16:00:42 3/18/2009 3 18 2009 16 642 523206 4819972 157 40
18:00:23 4/21/2012 4 21 2012 18 671 523585 4819974 158 40
0:00:58 4/12/2013 4 12 2013 0 677 521514 4819967 161 40
16:00:48 4/21/2012 4 21 2012 16 674 523464 4819973 158 40
18:00:53 4/14/2012 4 14 2012 18 676 524154 4819976 120 39
8:00:36 4/13/2011 4 13 2011 8 665 523273 4819973 158 40
8:00:53 4/24/2010 4 24 2010 8 640 525368 4819981 54 40
2:00:42 3/23/2012 3 23 2012 2 671 521576 4819968 161 40
0:00:50 3/24/2010 3 24 2010 0 801 521379 4819967 161 40
10:00:48 3/1/2013 3 1 2013 10 665 525984 4819983 53 40
10:00:43 4/2/2013 4 2 2013 10 663 524890 4819979 55 40
14:00:47 4/2/2012 4 2 2012 14 663 525804 4819983 53 40
6:00:50 4/20/2014 4 20 2014 6 913 525304 4819981 54 40
14:00:31 1/18/2014 1 18 2014 14 908 523002 4819973 157 40
8:00:44 2/24/2011 2 24 2011 8 650 523972 4819976 160 40
12:00:47 3/19/2011 3 19 2011 12 655 523163 4819974 157 40
22:00:56 12/20/2010 12 20 2010 22 642 525141 4819981 55 40
2:00:53 4/4/2012 4 4 2012 2 671 521627 4819969 159 40
14:00:56 3/17/2010 3 17 2010 14 638 525051 4819981 55 40
12:00:59 2/13/2013 2 13 2013 12 679 524417 4819978 56 40
8:00:47 3/21/2009 3 21 2009 8 648 523654 4819976 160 40
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14:00:27 2/27/2012 2 27 2012 14 666 524738 4819980 56 40
12:00:25 1/29/2010 1 29 2010 12 633 523179 4819974 157 40
6:00:50 4/4/2012 4 4 2012 6 671 521634 4819970 159 40
10:00:23 3/19/2009 3 19 2009 10 637 523499 4819976 158 40
0:00:14 4/11/2012 4 11 2012 0 658 526263 4819986 51 40
12:00:55 3/8/2011 3 8 2011 12 650 523243 4819975 158 40
20:00:48 3/24/2013 3 24 2013 20 671 526114 4819986 51 40
18:00:47 4/12/2009 4 12 2009 18 641 521279 4819969 161 40
10:00:53 12/20/2012 12 20 2012 10 675 523667 4819977 160 40
10:00:26 4/24/2011 4 24 2011 10 662 522066 4819972 155 40
8:01:13 3/29/2009 3 29 2009 8 645 524038 4819979 120 39
12:00:43 4/8/2010 4 8 2010 12 641 524050 4819979 120 39
10:00:50 5/8/2009 5 8 2009 10 639 522838 4819975 157 40
16:00:24 4/27/2013 4 27 2013 16 658 523726 4819978 160 40
10:00:43 4/18/2011 4 18 2011 10 668 521721 4819971 159 40
16:00:47 3/1/2014 3 1 2014 16 909 526362 4819988 51 40
10:00:54 3/19/2009 3 19 2009 10 633 523625 4819978 160 40
8:00:59 4/6/2012 4 6 2012 8 675 525606 4819985 54 40
20:01:17 4/12/2013 4 12 2013 20 679 521219 4819970 161 40
12:00:28 12/20/2010 12 20 2010 12 639 527244 4819992 49 40
16:00:51 2/22/2011 2 22 2011 16 639 523576 4819978 158 40
18:01:24 4/14/2012 4 14 2012 18 665 523836 4819979 160 40
14:00:21 1/23/2009 1 23 2009 14 632 523107 4819976 157 40
8:00:43 4/23/2010 4 23 2010 8 652 525044 4819983 55 40
10:00:54 1/29/2010 1 29 2010 10 633 523173 4819977 157 40
10:00:47 3/20/2009 3 20 2009 10 643 523270 4819977 158 40
16:00:56 4/25/2011 4 25 2011 16 666 523982 4819980 160 40
18:00:15 12/21/2008 12 21 2008 18 637 522836 4819976 157 40
16:00:20 3/18/2011 3 18 2011 16 663 522764 4819976 156 40
16:00:41 3/25/2013 3 25 2013 16 663 523769 4819980 160 40
22:00:50 1/9/2010 1 9 2010 22 639 521399 4819972 161 40
4:00:47 12/18/2010 12 18 2010 4 639 526299 4819989 51 40
10:00:54 3/28/2010 3 28 2010 10 652 524785 4819983 56 40
12:00:40 3/17/2010 3 17 2010 12 638 524895 4819984 55 40
14:00:41 4/24/2009 4 24 2009 14 642 526251 4819989 51 40
16:00:16 4/1/2011 4 1 2011 16 650 523426 4819979 158 40
14:00:44 3/27/2009 3 27 2009 14 639 522835 4819977 157 40
16:00:26 1/10/2010 1 10 2010 16 633 522061 4819974 155 40
16:00:47 1/3/2011 1 3 2011 16 638 522502 4819976 156 40
12:00:56 3/21/2011 3 21 2011 12 655 523836 4819980 160 40
12:00:24 4/3/2009 4 3 2009 12 645 523433 4819979 158 40
12:00:42 3/5/2014 3 5 2014 12 908 523667 4819980 160 40
18:01:43 5/8/2010 5 8 2010 18 646 523814 4819980 160 40
6:00:47 4/25/2009 4 25 2009 6 642 525318 4819986 54 40
14:00:20 4/6/2009 4 6 2009 14 641 522414 4819976 156 40
14:00:17 4/9/2008 4 9 2008 14 632 522719 4819977 156 40
0:00:52 11/22/2011 11 22 2011 0 662 521085 4819972 163 13
14:00:42 4/30/2008 4 30 2008 14 634 524162 4819983 120 39
12:00:41 3/30/2013 3 30 2013 12 663 523533 4819980 158 40
14:00:47 4/11/2010 4 11 2010 14 651 524304 4819983 120 39
8:00:47 3/28/2012 3 28 2012 8 666 522721 4819978 156 40
12:00:35 2/19/2014 2 19 2014 12 918 523920 4819982 160 40
12:00:48 1/4/2014 1 4 2014 12 679 522714 4819978 156 40
6:00:48 4/11/2014 4 11 2014 6 916 525412 4819988 54 40
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20:00:47 12/6/2013 12 6 2013 20 907 527426 4819996 49 40
14:00:31 11/3/2010 11 3 2010 14 639 523396 4819980 158 40
4:00:48 4/27/2009 4 27 2009 4 645 526846 4819993 48 40
16:00:53 3/23/2012 3 23 2012 16 678 523681 4819981 160 40
8:00:49 2/24/2011 2 24 2011 8 642 524072 4819983 120 39
4:00:41 4/2/2009 4 2 2009 4 635 523275 4819980 158 40
0:03:04 4/16/2010 4 16 2010 0 650 527271 4819995 49 40
12:00:42 3/25/2009 3 25 2009 12 640 523281 4819980 158 40
0:00:41 1/22/2014 1 22 2014 0 917 522654 4819978 156 40
6:00:54 3/21/2009 3 21 2009 6 645 523711 4819983 160 40
14:00:53 3/6/2013 3 6 2013 14 679 522781 4819979 156 40
12:00:24 4/5/2011 4 5 2011 12 662 524886 4819987 55 40
12:00:22 3/28/2010 3 28 2010 12 652 524784 4819987 56 40
6:00:42 2/22/2011 2 22 2011 6 642 524024 4819984 120 39
10:00:54 4/3/2014 4 3 2014 10 909 524322 4819985 120 39
0:00:18 4/1/2012 4 1 2012 0 670 521564 4819976 161 40
14:00:35 4/30/2013 4 30 2013 14 658 524918 4819988 55 40
12:00:54 3/2/2013 3 2 2013 12 665 525473 4819990 54 40
22:00:53 3/31/2012 3 31 2012 22 670 521567 4819976 161 40
14:00:53 4/23/2014 4 23 2014 14 917 524419 4819986 56 40
12:01:12 1/18/2014 1 18 2014 12 908 523212 4819982 158 40
14:00:44 3/29/2011 3 29 2011 14 659 525319 4819989 54 40
14:00:41 4/6/2012 4 6 2012 14 675 527256 4819997 49 40
12:00:42 3/22/2009 3 22 2009 12 637 524498 4819986 56 40
10:00:48 3/15/2009 3 15 2009 10 643 524053 4819985 120 39
20:00:42 4/17/2013 4 17 2013 20 658 526098 4819993 51 40
4:00:55 12/12/2012 12 12 2012 4 666 526795 4819996 50 40
14:00:53 12/20/2012 12 20 2012 14 675 523764 4819984 160 40
10:00:39 2/22/2011 2 22 2011 10 642 523524 4819983 158 40
10:01:17 3/5/2010 3 5 2010 10 642 526085 4819993 51 40
12:00:56 2/9/2011 2 9 2011 12 642 524187 4819986 120 39
8:00:53 3/19/2011 3 19 2011 8 661 523415 4819983 158 40
4:00:55 3/30/2009 3 30 2009 4 645 524181 4819986 120 39
14:00:44 4/21/2011 4 21 2011 14 650 525050 4819989 55 40
20:00:42 4/26/2013 4 26 2013 20 658 521645 4819978 159 40
14:00:50 1/18/2010 1 18 2010 14 642 525860 4819993 53 40
0:00:53 11/29/2012 11 29 2012 0 670 525504 4819991 54 40
18:00:36 3/14/2014 3 14 2014 18 916 526223 4819994 51 40
18:01:11 12/27/2013 12 27 2013 18 679 521956 4819979 159 40
4:00:47 3/21/2009 3 21 2009 4 645 523711 4819985 160 40
14:00:54 2/17/2014 2 17 2014 14 907 524210 4819987 120 39
16:00:54 3/18/2010 3 18 2010 16 652 524018 4819986 120 39
10:00:55 4/4/2013 4 4 2013 10 679 524196 4819987 120 39
2:00:53 11/30/2011 11 30 2011 2 801 523333 4819984 158 40
14:00:48 4/6/2011 4 6 2011 14 663 525311 4819991 54 40
0:00:41 4/1/2012 4 1 2012 0 679 521354 4819978 161 40
14:00:49 3/26/2010 3 26 2010 14 639 525793 4819993 53 40
16:00:44 3/12/2010 3 12 2010 16 651 526205 4819995 51 40
12:00:55 12/31/2012 12 31 2012 12 680 523014 4819983 157 40
0:01:02 1/16/2013 1 16 2013 0 680 521650 4819979 159 40
8:00:50 4/13/2012 4 13 2012 8 666 525535 4819993 54 40
4:00:54 2/22/2011 2 22 2011 4 642 524027 4819987 120 39
18:00:47 3/23/2014 3 23 2014 18 914 522162 4819981 155 40
2:00:41 4/2/2009 4 2 2009 2 635 523268 4819985 158 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

16:00:53 4/10/2012 4 10 2012 16 672 523345 4819985 158 40
16:00:53 4/2/2014 4 2 2014 16 913 523834 4819987 160 40
6:00:53 12/20/2009 12 20 2009 6 643 523688 4819987 160 40
2:00:55 12/28/2012 12 28 2012 2 680 521414 4819979 161 40
12:00:26 4/2/2012 4 2 2012 12 666 525803 4819995 53 40
4:00:16 4/11/2012 4 11 2012 4 658 526494 4819998 50 40
18:00:27 3/24/2014 3 24 2014 18 913 527344 4820001 49 40
16:00:53 3/23/2012 3 23 2012 16 676 523739 4819988 160 40
14:00:15 3/18/2010 3 18 2010 14 652 524016 4819989 120 39
10:00:49 3/2/2013 3 2 2013 10 665 525509 4819994 54 40
8:00:53 3/18/2012 3 18 2012 8 663 522549 4819984 156 40
10:00:23 3/21/2011 3 21 2011 10 801 524025 4819989 120 39
16:00:42 4/20/2009 4 20 2009 16 634 522321 4819983 155 40
12:00:55 3/21/2011 3 21 2011 12 801 524029 4819989 120 39
10:01:23 3/2/2012 3 2 2012 10 665 525739 4819996 53 40
10:00:53 4/16/2009 4 16 2009 10 640 522584 4819984 156 40
16:00:54 3/20/2009 3 20 2009 16 646 522806 4819985 157 40
10:00:48 3/19/2009 3 19 2009 10 645 523733 4819988 160 40
18:00:54 4/28/2009 4 28 2009 18 646 523238 4819987 158 40
0:00:49 12/28/2012 12 28 2012 0 680 521413 4819981 161 40
12:00:56 2/17/2014 2 17 2014 12 907 524208 4819991 120 39
22:00:58 12/4/2013 12 4 2013 22 907 527364 4820003 49 40
14:00:48 12/31/2012 12 31 2012 14 680 523013 4819987 157 40
16:00:41 3/24/2011 3 24 2011 16 660 522784 4819986 156 40
18:00:55 12/4/2010 12 4 2010 18 642 527040 4820002 48 40
12:00:42 4/22/2011 4 22 2011 12 668 525947 4819998 53 40
8:00:54 4/8/2014 4 8 2014 8 908 525641 4819997 53 40
12:00:47 4/2/2008 4 2 2008 12 637 524034 4819991 120 39
10:00:47 3/2/2010 3 2 2010 10 640 523949 4819990 160 40
4:00:50 11/22/2013 11 22 2013 4 907 524238 4819991 120 39
16:00:48 3/20/2010 3 20 2010 16 650 523354 4819988 158 40
2:00:54 4/12/2011 4 12 2011 2 650 521632 4819983 159 40
10:01:12 1/17/2014 1 17 2014 10 916 523247 4819988 158 40
18:00:49 5/8/2011 5 8 2011 18 654 526708 4820001 50 40
6:00:48 4/2/2009 4 2 2009 6 635 523267 4819988 158 40
22:00:57 12/6/2013 12 6 2013 22 911 527198 4820003 48 40
16:00:42 4/1/2011 4 1 2011 16 664 523273 4819988 158 40
10:00:26 3/23/2008 3 23 2008 10 637 523282 4819989 158 40
18:00:23 4/1/2009 4 1 2009 18 648 522559 4819986 156 40
10:00:53 3/21/2011 3 21 2011 10 658 524049 4819991 120 39
12:00:48 2/4/2010 2 4 2010 12 640 523113 4819988 157 40
18:00:55 12/17/2010 12 17 2010 18 642 523328 4819989 158 40
12:00:47 1/6/2014 1 6 2014 12 916 523216 4819989 158 40
8:00:11 3/21/2009 3 21 2009 8 633 523352 4819989 158 40
8:00:53 3/10/2013 3 10 2013 8 677 523611 4819990 160 40
16:00:56 12/22/2009 12 22 2009 16 643 523282 4819989 158 40
14:01:04 3/17/2014 3 17 2014 14 916 524402 4819993 56 40
12:00:23 3/20/2008 3 20 2008 12 637 523497 4819990 158 40
8:00:50 4/3/2011 4 3 2011 8 664 524329 4819993 120 39
8:00:41 4/4/2010 4 4 2010 8 652 524531 4819994 56 40
0:01:42 12/18/2010 12 18 2010 0 642 523827 4819992 160 40
14:00:46 3/28/2009 3 28 2009 14 634 522983 4819989 157 40
6:00:44 3/19/2010 3 19 2010 6 644 524102 4819993 120 39
8:00:53 4/11/2010 4 11 2010 8 646 523283 4819990 158 40
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6:00:41 4/11/2012 4 11 2012 6 658 526486 4820002 50 40
8:00:33 4/8/2010 4 8 2010 8 655 525509 4819998 54 40
4:00:45 1/7/2013 1 7 2013 4 679 521239 4819984 161 40
16:00:54 2/17/2014 2 17 2014 16 907 524240 4819994 120 39
6:00:48 1/7/2013 1 7 2013 6 679 521239 4819984 161 40
14:00:41 4/4/2013 4 4 2013 14 658 524031 4819993 120 39
10:00:24 3/29/2009 3 29 2009 10 645 524193 4819994 120 39
12:00:41 3/21/2011 3 21 2011 12 668 524238 4819994 120 39
6:00:53 3/5/2013 3 5 2013 6 671 524252 4819994 120 39
16:00:53 3/22/2012 3 22 2012 16 671 522579 4819989 156 40
12:00:54 1/20/2012 1 20 2012 12 666 527449 4820007 49 40
12:00:54 3/18/2009 3 18 2009 12 642 523274 4819991 158 40
10:00:53 3/27/2009 3 27 2009 10 637 523627 4819992 160 40
12:00:33 4/12/2011 4 12 2011 12 650 523374 4819992 158 40
12:00:47 2/23/2012 2 23 2012 12 663 524324 4819995 120 39
12:00:47 3/26/2011 3 26 2011 12 661 524683 4819996 56 40
12:00:13 1/23/2009 1 23 2009 12 632 523187 4819991 157 40
14:00:34 11/29/2010 11 29 2010 14 655 522061 4819987 155 40
8:00:53 3/5/2013 3 5 2013 8 671 524251 4819995 120 39
12:00:54 2/22/2011 2 22 2011 12 642 523488 4819992 158 40
12:00:51 3/6/2010 3 6 2010 12 647 526480 4820003 50 40
14:00:48 3/17/2010 3 17 2010 14 642 525379 4819999 54 40
12:01:24 3/4/2013 3 4 2013 12 671 524346 4819995 120 39
2:00:41 4/27/2009 4 27 2009 2 645 526843 4820005 48 40
22:00:54 12/4/2010 12 4 2010 22 642 526990 4820006 48 40
22:02:15 3/29/2009 3 29 2009 22 645 524177 4819995 120 39
2:00:47 4/15/2010 4 15 2010 2 655 526198 4820003 51 40
22:00:54 4/3/2010 4 3 2010 22 639 527467 4820008 49 40
8:00:41 4/5/2012 4 5 2012 8 676 525471 4820000 54 40
4:00:47 11/24/2013 11 24 2013 4 907 523573 4819993 158 40
16:00:42 4/4/2009 4 4 2009 16 638 523242 4819992 158 40
4:00:48 11/17/2010 11 17 2010 4 655 523980 4819995 160 40
12:00:41 1/17/2014 1 17 2014 12 916 523246 4819992 158 40
8:00:48 2/11/2011 2 11 2011 8 642 523823 4819994 160 40
0:02:15 3/30/2009 3 30 2009 0 645 524171 4819996 120 39
16:00:54 1/10/2014 1 10 2014 16 671 522371 4819990 155 40
4:01:13 3/19/2010 3 19 2010 4 644 524107 4819996 120 39
16:00:23 12/30/2012 12 30 2012 16 663 522586 4819991 156 40
12:00:47 3/21/2011 3 21 2011 12 654 524206 4819996 120 39
8:00:30 4/8/2012 4 8 2012 8 672 524503 4819997 56 40
10:00:14 4/11/2009 4 11 2009 10 644 524312 4819997 120 39
12:00:41 4/27/2013 4 27 2013 12 671 522759 4819991 156 40
14:00:55 3/27/2014 3 27 2014 14 909 525169 4820000 55 40
12:01:18 3/30/2009 3 30 2009 12 642 523196 4819993 157 40
10:00:48 3/24/2008 3 24 2008 10 635 523487 4819994 158 40
14:00:47 4/6/2012 4 6 2012 14 672 526214 4820004 51 40
14:00:48 4/11/2011 4 11 2011 14 801 524208 4819997 120 39
14:01:16 3/4/2013 3 4 2013 14 671 524271 4819997 120 39
0:00:53 3/16/2014 3 16 2014 0 913 527243 4820008 49 40
0:00:49 1/3/2013 1 3 2013 0 680 521931 4819989 159 40
22:00:46 4/26/2009 4 26 2009 22 645 527323 4820009 49 40
8:00:53 4/7/2009 4 7 2009 8 644 523966 4819996 160 40
18:00:44 12/21/2008 12 21 2008 18 637 522811 4819992 157 40
12:00:23 3/11/2010 3 11 2010 12 647 525939 4820004 53 40
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22:00:21 4/26/2008 4 26 2008 22 633 521261 4819987 161 40
10:00:53 3/16/2010 3 16 2010 10 642 526194 4820005 51 40
4:00:47 3/31/2009 3 31 2009 4 645 524171 4819997 120 39
2:00:48 12/21/2010 12 21 2010 2 642 525055 4820001 55 40
8:00:26 3/19/2010 3 19 2010 8 655 523567 4819995 158 40
16:00:24 3/30/2013 3 30 2013 16 677 523640 4819996 160 40
16:00:35 3/18/2011 3 18 2011 16 658 523262 4819994 158 40
18:01:13 2/10/2011 2 10 2011 18 639 523624 4819996 160 40
6:00:53 4/21/2014 4 21 2014 6 908 523102 4819994 157 40
14:00:47 12/5/2010 12 5 2010 14 647 522543 4819992 156 40
16:00:48 3/22/2009 3 22 2009 16 638 524346 4819998 120 39
12:00:50 4/13/2014 4 13 2014 12 916 526574 4820007 50 40
14:00:53 1/17/2014 1 17 2014 14 916 523725 4819996 160 40
10:01:12 2/9/2013 2 9 2013 10 680 524471 4819999 56 40
20:00:48 12/11/2013 12 11 2013 20 907 524248 4819999 120 39
0:00:53 3/24/2010 3 24 2010 0 639 521499 4819989 161 40
12:00:42 3/20/2008 3 20 2008 12 633 523180 4819995 157 40
8:01:11 12/11/2012 12 11 2012 8 666 527301 4820010 49 40
8:01:09 3/14/2010 3 14 2010 8 651 525676 4820004 53 40
8:00:47 3/24/2013 3 24 2013 8 658 524901 4820001 55 40
14:00:48 3/30/2013 3 30 2013 14 677 523642 4819997 160 40
4:00:38 11/22/2013 11 22 2013 4 914 524197 4819999 120 39
14:00:43 4/16/2009 4 16 2009 14 640 523491 4819996 158 40
14:01:10 3/30/2014 3 30 2014 14 909 522134 4819992 155 40
6:00:48 3/14/2010 3 14 2010 6 651 525683 4820004 53 40
12:00:54 3/19/2011 3 19 2011 12 668 523260 4819996 158 40
14:01:10 4/2/2012 4 2 2012 14 674 523449 4819997 158 40
18:00:58 4/3/2009 4 3 2009 18 645 523232 4819996 158 40
8:00:48 4/4/2011 4 4 2011 8 654 524428 4820000 56 40
18:00:41 4/15/2012 4 15 2012 18 676 524217 4820000 120 39
12:00:48 4/5/2009 4 5 2009 12 647 522644 4819995 156 40
2:00:46 3/30/2009 3 30 2009 2 645 524170 4820000 120 39
18:00:43 3/18/2014 3 18 2014 18 908 522966 4819996 157 40
14:00:55 4/5/2009 4 5 2009 14 647 522644 4819995 156 40
6:00:25 12/11/2011 12 11 2011 6 650 526866 4820010 48 40
22:00:55 1/16/2013 1 16 2013 22 679 521707 4819992 159 40
12:00:56 2/13/2013 2 13 2013 12 675 524367 4820001 120 39
8:00:24 3/21/2009 3 21 2009 8 637 523597 4819999 158 40
8:00:24 3/9/2014 3 9 2014 8 913 527316 4820013 49 40
14:00:54 4/12/2011 4 12 2011 14 669 523478 4819998 158 40
8:01:11 3/31/2012 3 31 2012 8 670 525999 4820008 53 40
16:00:48 4/1/2009 4 1 2009 16 648 522837 4819996 157 40
16:01:05 3/12/2010 3 12 2010 16 647 526226 4820009 51 40
18:00:53 1/16/2013 1 16 2013 18 680 521788 4819994 159 40
18:00:54 4/19/2008 4 19 2008 18 632 521235 4819992 161 40
8:00:16 4/16/2012 4 16 2012 8 670 523832 4820001 160 40
22:00:27 1/4/2011 1 4 2011 22 646 521916 4819995 159 40
12:00:38 3/14/2009 3 14 2009 12 645 527271 4820014 49 40
4:01:11 4/25/2009 4 25 2009 4 644 525032 4820006 55 40
6:00:31 4/21/2014 4 21 2014 6 907 523109 4819999 157 40
0:00:15 1/16/2013 1 16 2013 0 677 521478 4819994 161 40
12:00:26 3/7/2011 3 7 2011 12 654 523119 4819999 157 40
8:00:54 3/29/2009 3 29 2009 8 642 524046 4820003 120 39
18:01:01 3/21/2009 3 21 2009 18 640 525111 4820007 55 40
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8:00:54 4/1/2014 4 1 2014 8 907 523075 4819999 157 40
6:00:54 3/31/2009 3 31 2009 6 642 523784 4820002 160 40
10:00:52 3/18/2010 3 18 2010 10 651 523962 4820002 160 40
0:00:35 4/24/2010 4 24 2010 0 746 523290 4820000 158 40
18:00:43 4/4/2010 4 4 2010 18 638 521406 4819994 161 40
8:00:43 4/23/2010 4 23 2010 8 746 525216 4820007 54 40
10:00:27 4/10/2009 4 10 2009 10 643 524187 4820004 120 39
10:00:44 3/24/2009 3 24 2009 10 648 524241 4820004 120 39
16:00:41 4/27/2014 4 27 2014 16 913 526995 4820014 48 40
22:01:24 4/23/2010 4 23 2010 22 746 523294 4820001 158 40
8:00:50 3/30/2009 3 30 2009 8 642 524100 4820003 120 39
6:00:52 4/15/2010 4 15 2010 6 655 526192 4820011 51 40
2:00:41 4/5/2012 4 5 2012 2 678 525468 4820009 54 40
14:00:53 4/17/2011 4 17 2011 14 666 526260 4820012 51 40
12:00:10 3/25/2011 3 25 2011 12 655 522747 4819999 156 40
14:00:49 12/16/2010 12 16 2010 14 642 523570 4820002 158 40
14:00:41 3/30/2009 3 30 2009 14 644 522938 4820000 157 40
6:00:53 4/5/2012 4 5 2012 6 678 525467 4820009 54 40
8:00:47 4/20/2011 4 20 2011 8 655 523911 4820004 160 40
4:00:53 4/5/2012 4 5 2012 4 678 525467 4820009 54 40
12:01:53 2/22/2014 2 22 2014 12 908 523606 4820003 158 40
4:00:42 12/21/2012 12 21 2012 4 679 523232 4820002 158 40
8:01:12 3/21/2014 3 21 2014 8 913 527034 4820016 48 40
14:00:43 4/2/2012 4 2 2012 14 676 525886 4820012 53 40
10:00:40 3/2/2010 3 2 2010 10 639 523968 4820005 160 40
18:00:53 12/12/2010 12 12 2010 18 801 521474 4819996 161 40
4:00:25 4/24/2013 4 24 2013 4 658 521528 4819997 161 40
10:00:42 3/22/2011 3 22 2011 10 658 523704 4820004 160 40
10:00:48 4/4/2008 4 4 2008 10 634 523829 4820005 160 40
18:00:54 3/18/2010 3 18 2010 18 642 524556 4820007 56 40
12:00:41 3/6/2010 3 6 2010 12 644 526495 4820015 50 40
10:00:21 3/22/2011 3 22 2011 10 660 523700 4820005 160 40
6:00:43 3/26/2014 3 26 2014 6 909 525839 4820013 53 40
4:00:44 3/26/2009 3 26 2009 4 645 523220 4820003 158 40
10:00:34 4/8/2012 4 8 2012 10 672 524453 4820007 56 40
10:00:24 4/8/2009 4 8 2009 10 645 527015 4820017 48 40
16:00:41 12/5/2010 12 5 2010 16 647 522546 4820001 156 40
6:00:20 3/26/2009 3 26 2009 6 645 523218 4820003 158 40
4:00:47 12/7/2013 12 7 2013 4 911 527045 4820018 48 40
12:00:54 4/4/2013 4 4 2013 12 658 524110 4820007 120 39
10:01:03 3/19/2009 3 19 2009 10 644 523737 4820006 160 40
10:00:47 3/4/2013 3 4 2013 10 663 524249 4820008 120 39
16:01:12 3/7/2010 3 7 2010 16 647 527453 4820020 49 40
0:01:00 1/16/2009 1 16 2009 0 633 521620 4819999 159 40
14:00:50 4/1/2011 4 1 2011 14 650 523437 4820005 158 40
6:00:50 12/21/2012 12 21 2012 6 679 523217 4820004 158 40
12:00:47 2/20/2014 2 20 2014 12 908 523028 4820004 157 40
4:00:54 1/5/2010 1 5 2010 4 641 521729 4820000 159 40
8:00:42 4/4/2012 4 4 2012 8 676 525390 4820012 54 40
0:00:41 4/20/2011 4 20 2011 0 667 521461 4819999 161 40
0:00:47 3/26/2012 3 26 2012 0 681 521295 4819998 161 40
2:00:55 5/3/2009 5 3 2009 2 645 527480 4820021 49 40
18:00:42 4/9/2012 4 9 2012 18 676 523798 4820007 160 40
14:00:43 4/6/2012 4 6 2012 14 679 526781 4820018 50 40
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14:00:53 4/20/2009 4 20 2009 14 644 524059 4820008 120 39
8:00:42 4/27/2011 4 27 2011 8 666 526352 4820017 51 40
20:00:53 1/16/2013 1 16 2013 20 679 521708 4820000 159 40
16:00:26 3/20/2011 3 20 2011 16 659 522037 4820002 155 40
10:00:56 4/15/2014 4 15 2014 10 909 527265 4820021 49 40
8:00:55 4/12/2011 4 12 2011 8 668 523569 4820007 158 40
8:00:47 3/21/2010 3 21 2010 8 652 523757 4820008 160 40
7:09:48 12/13/2012 12 13 2012 7 641 521562 4820000 161 40
2:00:54 12/15/2010 12 15 2010 2 639 527576 4820022 49 40
22:01:54 1/18/2010 1 18 2010 22 639 526876 4820020 48 40
22:00:42 3/25/2012 3 25 2012 22 681 521348 4820000 161 40
14:00:36 4/12/2011 4 12 2011 14 654 522628 4820004 156 40
8:00:42 4/13/2011 4 13 2011 8 661 523309 4820007 158 40
14:00:42 3/6/2010 3 6 2010 14 644 526498 4820019 50 40
4:00:49 4/27/2008 4 27 2008 4 634 521564 4820001 161 40
6:00:43 12/9/2011 12 9 2011 6 801 523287 4820007 158 40
22:00:54 4/15/2010 4 15 2010 22 650 527306 4820022 49 40
16:00:47 3/15/2012 3 15 2012 16 666 523664 4820008 160 40
0:00:54 4/27/2008 4 27 2008 0 633 521254 4820000 161 40
2:00:43 3/24/2011 3 24 2011 2 667 523556 4820008 158 40
16:00:47 4/11/2012 4 11 2012 16 665 523165 4820007 157 40
14:00:46 3/6/2010 3 6 2010 14 647 526569 4820019 50 40
8:00:53 3/17/2010 3 17 2010 8 651 525796 4820017 53 40
8:00:53 12/16/2010 12 16 2010 8 639 527569 4820024 49 40
6:00:34 4/9/2012 4 9 2012 6 676 524500 4820012 56 40
6:00:53 4/4/2010 4 4 2010 6 746 524565 4820012 56 40
6:02:56 4/10/2010 4 10 2010 6 641 521344 4820001 161 40
0:00:53 4/17/2008 4 17 2008 0 631 521214 4820001 161 40
16:01:41 3/25/2014 3 25 2014 16 908 524182 4820011 120 39
18:01:08 3/24/2014 3 24 2014 18 916 524437 4820012 56 40
10:00:56 3/19/2009 3 19 2009 10 648 523357 4820008 158 40
2:00:53 4/27/2008 4 27 2008 2 633 521200 4820001 161 40
16:00:25 4/12/2011 4 12 2011 16 654 522623 4820006 156 40
2:00:48 4/23/2011 4 23 2011 2 655 521269 4820002 161 40
8:00:36 3/31/2012 3 31 2012 8 676 525540 4820017 54 40
0:00:47 4/24/2011 4 24 2011 0 662 521453 4820003 161 40
10:00:47 3/23/2008 3 23 2008 10 631 523362 4820009 158 40
12:00:27 4/2/2011 4 2 2011 12 658 524283 4820012 120 39
10:00:25 4/3/2012 4 3 2012 10 672 524891 4820015 55 40
2:00:44 5/2/2011 5 2 2011 2 665 526277 4820020 51 40
4:00:54 3/24/2011 3 24 2011 4 665 523671 4820011 160 40
14:00:41 3/28/2009 3 28 2009 14 648 523033 4820009 157 40
6:00:23 4/18/2014 4 18 2014 6 913 523685 4820011 160 40
4:00:49 4/9/2012 4 9 2012 4 676 524503 4820014 56 40
0:00:32 3/21/2009 3 21 2009 0 647 523655 4820011 160 40
2:00:54 3/21/2014 3 21 2014 2 913 527307 4820025 49 40
6:00:18 3/24/2011 3 24 2011 6 665 523674 4820011 160 40
4:00:44 12/17/2013 12 17 2013 4 911 525316 4820017 54 40
0:00:54 1/18/2013 1 18 2013 0 679 521738 4820005 159 40
4:00:42 3/24/2011 3 24 2011 4 667 523558 4820011 158 40
8:00:47 4/9/2008 4 9 2008 8 633 523357 4820011 158 40
10:00:53 4/7/2010 4 7 2010 10 647 524117 4820013 120 39
10:00:56 3/18/2009 3 18 2009 10 644 523530 4820011 158 40
2:00:46 3/24/2011 3 24 2011 2 665 523674 4820012 160 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:12 4/10/2008 4 10 2008 8 633 523358 4820011 158 40
14:00:43 4/11/2011 4 11 2011 14 663 524173 4820014 120 39
8:00:53 3/14/2011 3 14 2011 8 650 523599 4820012 158 40
16:00:55 3/30/2010 3 30 2010 16 642 527562 4820027 49 40
18:01:12 4/22/2011 4 22 2011 18 655 521511 4820005 161 40
6:00:53 3/24/2011 3 24 2011 6 667 523554 4820012 158 40
14:00:09 4/1/2009 4 1 2009 14 638 522879 4820009 157 40
2:00:27 4/17/2008 4 17 2008 2 631 521216 4820004 161 40
16:00:48 3/14/2010 3 14 2010 16 643 524913 4820017 55 40
16:01:24 1/17/2014 1 17 2014 16 908 522846 4820009 157 40
10:00:42 11/10/2010 11 10 2010 10 651 523033 4820010 157 40
16:00:53 4/6/2012 4 6 2012 16 675 527246 4820026 49 40
8:00:53 4/23/2010 4 23 2010 8 646 525004 4820017 55 40
10:00:47 1/20/2012 1 20 2012 10 666 527343 4820027 49 40
0:01:11 12/21/2009 12 21 2009 0 639 524557 4820016 56 40
8:00:42 4/27/2011 4 27 2011 8 658 526219 4820022 51 40
6:00:36 3/19/2010 3 19 2010 6 652 524111 4820014 120 39
6:00:56 1/31/2013 1 31 2013 6 663 521731 4820006 159 40
4:00:54 3/24/2011 3 24 2011 4 664 523575 4820013 158 40
14:00:42 4/2/2012 4 2 2012 14 681 524163 4820015 120 39
4:00:41 1/31/2013 1 31 2013 4 663 521733 4820007 159 40
8:00:53 3/29/2009 3 29 2009 8 648 524024 4820014 120 39
14:00:33 3/20/2009 3 20 2009 14 647 523818 4820014 160 40
10:00:28 2/25/2013 2 25 2013 10 666 524547 4820017 56 40
2:00:57 1/3/2013 1 3 2013 2 680 521930 4820008 159 40
18:00:24 4/16/2012 4 16 2012 18 676 523764 4820014 160 40
10:01:11 4/27/2011 4 27 2011 10 668 526128 4820023 51 40
10:00:53 3/16/2010 3 16 2010 10 650 525950 4820022 53 40
10:00:53 1/6/2014 1 6 2014 10 916 523228 4820013 158 40
10:00:53 12/12/2010 12 12 2010 10 638 523091 4820012 157 40
20:00:55 1/17/2013 1 17 2013 20 679 521734 4820008 159 40
22:00:53 11/26/2010 11 26 2010 22 654 527166 4820028 48 40
4:00:58 2/15/2010 2 15 2010 4 642 525778 4820022 53 40
18:00:36 4/12/2011 4 12 2011 18 801 522119 4820009 155 40
10:00:53 3/19/2009 3 19 2009 10 640 523380 4820014 158 40
0:00:56 4/23/2011 4 23 2011 0 655 521233 4820006 161 40
18:00:23 3/18/2010 3 18 2010 18 746 524545 4820018 56 40
4:00:37 4/15/2010 4 15 2010 4 655 526209 4820024 51 40
8:00:48 12/21/2012 12 21 2012 8 679 523214 4820013 158 40
12:01:23 2/4/2010 2 4 2010 12 638 523098 4820013 157 40
16:00:54 3/19/2014 3 19 2014 16 917 523556 4820014 158 40
2:00:54 1/18/2013 1 18 2013 2 679 521752 4820009 159 40
10:00:53 1/29/2010 1 29 2010 10 643 523213 4820014 158 40
14:00:24 3/30/2009 3 30 2009 14 648 522922 4820013 157 40
12:00:44 4/19/2011 4 19 2011 12 658 524011 4820016 160 40
8:02:54 4/11/2011 4 11 2011 8 660 523563 4820015 158 40
6:00:32 4/30/2009 4 30 2009 6 646 521723 4820009 159 40
14:00:50 3/26/2011 3 26 2011 14 660 525383 4820022 54 40
16:00:50 3/6/2010 3 6 2010 16 640 527235 4820029 49 40
18:00:42 5/4/2009 5 4 2009 18 644 523815 4820016 160 40
10:00:51 11/26/2010 11 26 2010 10 641 522740 4820013 156 40
22:00:42 1/17/2013 1 17 2013 22 679 521729 4820009 159 40
2:00:41 4/6/2009 4 6 2009 2 648 524301 4820018 120 39
18:00:48 1/14/2010 1 14 2010 18 643 527035 4820029 48 40
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6:00:24 4/24/2013 4 24 2013 6 658 521577 4820009 161 40
12:00:54 2/10/2011 2 10 2011 12 642 523159 4820014 157 40
2:00:48 3/24/2011 3 24 2011 2 664 523584 4820016 158 40
2:00:47 1/10/2010 1 10 2010 2 633 521231 4820008 161 40
10:00:54 3/30/2010 3 30 2010 10 644 527252 4820030 49 40
14:00:46 1/6/2014 1 6 2014 14 911 525765 4820024 53 40
14:00:42 4/4/2012 4 4 2012 14 658 523966 4820017 160 40
4:00:48 4/6/2009 4 6 2009 4 637 524294 4820018 120 39
18:00:48 4/10/2012 4 10 2012 18 673 523749 4820017 160 40
10:00:54 3/21/2009 3 21 2009 10 640 523399 4820015 158 40
8:00:53 1/18/2013 1 18 2013 8 679 521734 4820010 159 40
12:00:53 4/9/2012 4 9 2012 12 672 523934 4820017 160 40
8:00:21 3/25/2010 3 25 2010 8 654 523452 4820016 158 40
10:00:36 3/2/2013 3 2 2013 10 666 525608 4820024 54 40
18:00:53 12/11/2011 12 11 2011 18 801 527277 4820030 49 40
8:00:54 1/3/2013 1 3 2013 8 677 521719 4820010 159 40
6:00:48 4/6/2009 4 6 2009 6 637 524294 4820019 120 39
4:00:53 4/19/2011 4 19 2011 4 641 521224 4820009 161 40
10:00:27 11/26/2010 11 26 2010 10 653 522725 4820014 156 40
12:00:48 3/12/2011 3 12 2011 12 653 523449 4820016 158 40
8:00:49 4/18/2008 4 18 2008 8 636 524060 4820019 120 39
4:00:25 12/11/2011 12 11 2011 4 650 526843 4820029 48 40
18:00:24 1/16/2014 1 16 2014 18 679 522776 4820014 156 40
14:00:23 3/28/2014 3 28 2014 14 908 525263 4820023 54 40
22:00:47 4/22/2011 4 22 2011 22 655 521262 4820010 161 40
12:00:53 1/29/2010 1 29 2010 12 643 523212 4820016 158 40
8:01:12 4/12/2010 4 12 2010 8 640 525045 4820023 55 40
10:00:33 4/8/2012 4 8 2012 10 676 525170 4820024 55 40
12:00:41 3/19/2010 3 19 2010 12 642 524023 4820020 120 39
18:02:53 3/28/2010 3 28 2010 18 642 525302 4820024 54 40
8:00:47 4/10/2008 4 10 2008 8 631 523367 4820018 158 40
0:00:54 4/3/2012 4 3 2012 0 671 521571 4820012 161 40
22:00:41 12/1/2011 12 1 2011 22 658 526622 4820030 50 40
2:00:32 11/30/2013 11 30 2013 2 907 527319 4820033 49 40
14:00:24 3/7/2011 3 7 2011 14 650 523722 4820019 160 40
4:00:42 5/1/2010 5 1 2010 4 650 526071 4820028 51 40
2:00:41 11/24/2013 11 24 2013 2 909 523966 4820020 160 40
10:00:42 3/22/2009 3 22 2009 10 644 523946 4820020 160 40
12:00:53 4/25/2011 4 25 2011 12 662 524016 4820021 120 39
16:00:56 3/16/2014 3 16 2014 16 916 524444 4820023 56 40
6:00:19 3/20/2010 3 20 2010 6 642 523196 4820018 157 40
6:00:53 4/19/2011 4 19 2011 6 641 521258 4820012 161 40
12:00:50 4/17/2011 4 17 2011 12 654 524029 4820021 120 39
12:00:54 1/26/2014 1 26 2014 12 917 523113 4820018 157 40
10:00:53 4/19/2008 4 19 2008 10 635 523817 4820021 160 40
6:00:55 4/11/2014 4 11 2014 6 909 525419 4820027 54 40
0:00:53 1/5/2011 1 5 2011 0 646 521936 4820014 159 40
16:01:14 3/18/2010 3 18 2010 16 644 524195 4820022 120 39
10:01:12 2/23/2012 2 23 2012 10 663 524167 4820022 120 39
8:00:39 4/8/2012 4 8 2012 8 675 524449 4820023 56 40
20:00:54 4/20/2014 4 20 2014 20 916 521573 4820014 161 40
6:00:44 3/26/2014 3 26 2014 6 918 526264 4820030 51 40
6:00:42 12/11/2011 12 11 2011 6 658 527168 4820034 48 40
10:00:42 4/17/2008 4 17 2008 10 636 524032 4820022 120 39
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8:00:23 1/31/2013 1 31 2013 8 663 521735 4820014 159 40
8:01:11 3/2/2011 3 2 2011 8 639 523732 4820021 160 40
2:00:53 1/31/2013 1 31 2013 2 663 521729 4820014 159 40
8:00:22 3/2/2011 3 2 2011 8 650 523752 4820021 160 40
4:00:48 1/17/2013 1 17 2013 4 679 521713 4820014 159 40
10:00:47 3/20/2009 3 20 2009 10 633 523340 4820020 158 40
10:00:45 3/15/2009 3 15 2009 10 633 524016 4820022 120 39
0:00:54 1/17/2013 1 17 2013 0 679 521716 4820015 159 40
12:01:12 12/20/2012 12 20 2012 12 675 523703 4820021 160 40
12:00:55 3/12/2011 3 12 2011 12 650 523517 4820021 158 40
18:01:07 4/19/2011 4 19 2011 18 666 523978 4820023 160 40
16:00:14 3/18/2011 3 18 2011 16 655 522822 4820019 157 40
18:00:21 4/30/2009 4 30 2009 18 645 526832 4820034 48 40
4:00:35 1/18/2013 1 18 2013 4 679 521732 4820015 159 40
16:00:53 3/20/2009 3 20 2009 16 647 523821 4820022 160 40
16:00:44 12/20/2012 12 20 2012 16 675 523860 4820022 160 40
16:00:20 4/3/2011 4 3 2011 16 650 525072 4820027 55 40
6:00:53 1/17/2013 1 17 2013 6 679 521716 4820015 159 40
20:00:20 4/21/2014 4 21 2014 20 913 523874 4820023 160 40
16:00:47 4/16/2011 4 16 2011 16 666 527200 4820036 48 40
14:00:53 1/17/2014 1 17 2014 14 908 522904 4820020 157 40
18:00:55 12/7/2010 12 7 2010 18 642 527041 4820035 48 40
18:00:56 4/28/2011 4 28 2011 18 668 527325 4820036 49 40
4:00:56 1/16/2013 1 16 2013 4 677 521507 4820015 161 40
16:00:54 2/26/2014 2 26 2014 16 908 526583 4820034 50 40
14:00:24 3/14/2010 3 14 2010 14 647 524951 4820027 55 40
8:00:29 4/13/2011 4 13 2011 8 650 523248 4820021 158 40
14:00:54 1/4/2014 1 4 2014 14 679 522746 4820020 156 40
16:00:53 3/10/2010 3 10 2010 16 639 526191 4820032 51 40
14:00:42 3/20/2009 3 20 2009 14 646 522848 4820020 157 40
18:00:53 1/12/2009 1 12 2009 18 632 521828 4820017 159 40
16:00:45 4/2/2010 4 2 2010 16 639 524428 4820026 56 40
22:02:15 12/12/2010 12 12 2010 22 801 521459 4820016 161 40
0:00:55 11/24/2013 11 24 2013 0 909 524071 4820025 120 39
8:00:18 3/31/2009 3 31 2009 8 648 523997 4820025 160 40
18:00:47 4/23/2009 4 23 2009 18 645 527094 4820037 48 40
10:00:55 3/28/2010 3 28 2010 10 801 524640 4820027 56 40
8:00:25 1/17/2013 1 17 2013 8 679 521715 4820017 159 40
8:01:25 1/10/2010 1 10 2010 8 641 521281 4820016 161 40
18:00:47 12/22/2009 12 22 2009 18 641 520426 4820013 164 40
2:00:51 12/12/2012 12 12 2012 2 670 526929 4820036 48 40
8:00:33 2/23/2011 2 23 2011 8 639 523903 4820025 160 40
0:01:11 1/10/2010 1 10 2010 0 639 521249 4820016 161 40
16:00:48 4/2/2012 4 2 2012 16 681 524143 4820026 120 39
18:00:53 3/18/2010 3 18 2010 18 650 523783 4820025 160 40
2:00:29 4/20/2008 4 20 2008 2 632 521216 4820016 161 40
18:00:47 3/23/2009 3 23 2009 18 635 522968 4820022 157 40
14:00:23 4/19/2011 4 19 2011 14 666 524285 4820027 120 39
16:00:47 11/24/2011 11 24 2011 16 662 521870 4820019 159 40
4:00:44 2/19/2010 2 19 2010 4 642 527315 4820039 49 40
14:00:41 3/14/2010 3 14 2010 14 801 524859 4820030 55 40
2:00:48 1/17/2013 1 17 2013 2 679 521713 4820019 159 40
10:00:48 4/20/2011 4 20 2011 10 801 522075 4820020 155 40
6:01:24 1/18/2013 1 18 2013 6 679 521734 4820019 159 40
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12:00:56 3/2/2010 3 2 2010 12 640 523924 4820027 160 40
18:00:49 4/14/2012 4 14 2012 18 677 524116 4820027 120 39
4:00:49 12/7/2013 12 7 2013 4 907 526919 4820038 48 40
14:00:43 3/28/2009 3 28 2009 14 635 523051 4820024 157 40
16:00:54 3/20/2010 3 20 2010 16 640 524417 4820029 56 40
10:00:56 3/4/2012 3 4 2012 10 665 524376 4820029 120 39
0:01:18 4/3/2012 4 3 2012 0 681 521539 4820019 161 40
12:00:21 3/18/2009 3 18 2009 12 644 523553 4820026 158 40
14:00:53 4/22/2008 4 22 2008 14 631 524241 4820029 120 39
14:00:24 3/12/2011 3 12 2011 14 653 523184 4820025 157 40
10:00:25 1/24/2012 1 24 2012 10 666 526004 4820035 53 40
18:00:28 4/7/2014 4 7 2014 18 907 523679 4820027 160 40
16:00:53 4/11/2011 4 11 2011 16 666 524290 4820029 120 39
22:00:43 1/14/2010 1 14 2010 22 643 526977 4820039 48 40
16:01:05 1/7/2014 1 7 2014 16 917 522677 4820024 156 40
14:00:53 3/1/2013 3 1 2013 14 671 523095 4820025 157 40
8:00:32 3/30/2013 3 30 2013 8 658 521830 4820021 159 40
16:00:43 3/1/2013 3 1 2013 16 671 523042 4820025 157 40
4:00:36 12/20/2009 12 20 2009 4 643 523710 4820028 160 40
4:00:54 4/27/2008 4 27 2008 4 633 521207 4820019 161 40
14:00:48 2/3/2014 2 3 2014 14 907 522952 4820025 157 40
12:00:42 3/26/2011 3 26 2011 12 667 524502 4820030 56 40
14:00:42 4/1/2009 4 1 2009 14 642 523089 4820026 157 40
10:00:41 3/8/2012 3 8 2012 10 663 523669 4820028 160 40
14:00:47 3/20/2011 3 20 2011 14 662 522974 4820025 157 40
10:00:48 3/14/2009 3 14 2009 10 644 526692 4820039 50 40
14:00:47 3/12/2011 3 12 2011 14 650 523523 4820028 158 40
2:00:26 12/11/2011 12 11 2011 2 650 526851 4820040 48 40
10:01:52 3/1/2013 3 1 2013 10 666 526006 4820037 53 40
12:00:47 3/26/2011 3 26 2011 12 668 525009 4820033 55 40
4:00:49 1/7/2014 1 7 2014 4 908 522185 4820024 155 40
12:01:11 4/23/2014 4 23 2014 12 917 524532 4820032 56 40
18:00:24 3/24/2013 3 24 2013 18 663 524894 4820033 55 40
14:00:52 2/26/2014 2 26 2014 14 908 526519 4820039 50 40
8:00:24 3/23/2008 3 23 2008 8 632 523531 4820028 158 40
12:00:47 3/21/2014 3 21 2014 12 913 527566 4820044 49 40
2:00:55 4/17/2014 4 17 2014 2 917 525852 4820037 53 40
8:01:08 12/26/2013 12 26 2013 8 908 523219 4820028 158 40
22:00:55 3/23/2009 3 23 2009 22 637 523898 4820030 160 40
10:00:32 11/10/2010 11 10 2010 10 650 522903 4820027 157 40
10:00:56 3/23/2009 3 23 2009 10 639 523714 4820029 160 40
12:00:20 4/2/2011 4 2 2011 12 660 524178 4820031 120 39
2:00:48 3/20/2010 3 20 2010 2 642 523205 4820028 157 40
10:00:54 1/24/2014 1 24 2014 10 916 524665 4820033 56 40
2:00:26 12/7/2013 12 7 2013 2 907 526932 4820042 48 40
18:00:57 1/23/2013 1 23 2013 18 680 522744 4820026 156 40
8:00:54 3/18/2011 3 18 2011 8 661 523177 4820028 157 40
10:00:43 3/23/2008 3 23 2008 10 633 523352 4820029 158 40
6:00:21 4/17/2014 4 17 2014 6 917 526080 4820039 51 40
20:00:24 12/9/2012 12 9 2012 20 658 527269 4820044 49 40
8:00:36 3/13/2014 3 13 2014 8 917 525899 4820038 53 40
22:00:44 1/2/2013 1 2 2013 22 677 521622 4820023 159 40
6:00:47 3/14/2010 3 14 2010 6 801 525896 4820039 53 40
2:00:54 1/16/2013 1 16 2013 2 677 521507 4820023 161 40
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10:00:25 4/11/2009 4 11 2009 10 647 523683 4820031 160 40
6:00:15 3/24/2011 3 24 2011 6 664 523553 4820030 158 40
18:00:56 4/14/2012 4 14 2012 18 671 523729 4820031 160 40
0:00:53 12/12/2012 12 12 2012 0 670 526928 4820043 48 40
16:00:24 3/7/2014 3 7 2014 16 908 522631 4820028 156 40
8:00:48 4/5/2012 4 5 2012 8 675 524913 4820036 55 40
18:00:54 4/6/2014 4 6 2014 18 908 525816 4820039 53 40
6:00:23 4/27/2008 4 27 2008 6 634 521612 4820025 159 40
14:00:47 3/23/2011 3 23 2011 14 664 523211 4820030 158 40
22:00:53 12/11/2012 12 11 2012 22 666 527279 4820045 49 40
10:00:53 12/12/2010 12 12 2010 10 654 523071 4820030 157 40
10:00:52 3/21/2009 3 21 2009 10 646 523309 4820031 158 40
10:00:54 1/26/2014 1 26 2014 10 917 523105 4820030 157 40
10:00:33 3/14/2010 3 14 2010 10 647 524939 4820037 55 40
18:00:43 4/15/2012 4 15 2012 18 666 523983 4820033 160 40
14:00:41 1/6/2014 1 6 2014 14 907 522681 4820029 156 40
18:00:50 4/2/2014 4 2 2014 18 918 524154 4820034 120 39
6:00:47 3/19/2011 3 19 2011 6 666 523281 4820032 158 40
8:00:26 3/25/2010 3 25 2010 8 644 523491 4820032 158 40
18:00:47 4/9/2008 4 9 2008 18 636 521833 4820027 159 40
18:00:25 3/21/2009 3 21 2009 18 637 524615 4820037 56 40
8:00:41 4/18/2011 4 18 2011 8 668 521643 4820027 159 40
8:00:35 3/19/2009 3 19 2009 8 645 524146 4820035 120 39
22:00:15 4/16/2008 4 16 2008 22 631 521203 4820025 161 40
10:00:41 3/6/2010 3 6 2010 10 643 526484 4820044 50 40
2:00:48 12/11/2012 12 11 2012 2 657 527261 4820047 49 40
4:00:53 3/20/2010 3 20 2010 4 642 523203 4820032 157 40
22:00:55 4/20/2014 4 20 2014 22 916 521610 4820027 159 40
4:00:47 3/16/2010 3 16 2010 4 746 527513 4820049 49 40
6:01:18 12/26/2013 12 26 2013 6 908 523221 4820032 158 40
0:00:24 12/11/2011 12 11 2011 0 650 526886 4820046 48 40
6:00:56 1/10/2010 1 10 2010 6 639 521422 4820027 161 40
8:00:52 4/3/2008 4 3 2008 8 634 523976 4820035 160 40
16:00:43 4/9/2008 4 9 2008 16 636 522934 4820032 157 40
2:00:54 4/9/2012 4 9 2012 2 679 525417 4820041 54 40
12:00:53 1/24/2012 1 24 2012 12 666 525992 4820043 53 40
16:00:42 4/16/2009 4 16 2009 16 640 524113 4820036 120 39
6:00:54 12/11/2011 12 11 2011 6 801 526907 4820047 48 40
8:00:39 3/13/2011 3 13 2011 8 654 523769 4820035 160 40
8:00:51 4/5/2012 4 5 2012 8 672 526430 4820045 50 40
6:00:31 4/17/2008 4 17 2008 6 631 521242 4820027 161 40
18:00:41 1/2/2013 1 2 2013 18 677 521626 4820028 159 40
10:00:48 3/21/2011 3 21 2011 10 659 523994 4820036 160 40
22:00:25 12/9/2012 12 9 2012 22 658 527271 4820049 49 40
14:00:49 4/21/2010 4 21 2010 14 639 522917 4820033 157 40
18:01:11 2/28/2010 2 28 2010 18 640 525497 4820043 54 40
10:00:25 4/12/2010 4 12 2010 10 652 523511 4820035 158 40
0:00:42 12/22/2012 12 22 2012 0 663 523183 4820034 157 40
12:00:23 3/21/2011 3 21 2011 12 659 523985 4820037 160 40
6:00:53 2/15/2010 2 15 2010 6 642 525809 4820044 53 40
18:00:54 4/30/2010 4 30 2010 18 644 524553 4820040 56 40
18:00:28 4/9/2008 4 9 2008 18 632 522150 4820031 155 40
12:00:43 4/2/2011 4 2 2011 12 664 524367 4820039 120 39
0:02:14 1/5/2010 1 5 2010 0 641 521555 4820029 161 40
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10:00:24 4/9/2010 4 9 2010 10 655 526773 4820048 50 40
14:00:25 2/27/2014 2 27 2014 14 918 525217 4820042 54 40
20:00:32 12/4/2013 12 4 2013 20 907 527521 4820051 49 40
8:00:37 3/18/2010 3 18 2010 8 642 524456 4820040 56 40
8:00:47 3/18/2010 3 18 2010 8 652 524481 4820040 56 40
12:00:42 3/19/2011 3 19 2011 12 666 523207 4820035 158 40
10:00:35 3/23/2008 3 23 2008 10 634 523298 4820036 158 40
2:00:55 1/10/2010 1 10 2010 2 639 521290 4820029 161 40
10:00:49 4/3/2012 4 3 2012 10 675 525407 4820044 54 40
8:00:23 3/27/2010 3 27 2010 8 638 524794 4820042 56 40
8:00:44 3/28/2012 3 28 2012 8 658 522611 4820034 156 40
14:00:49 1/7/2014 1 7 2014 14 917 522690 4820034 156 40
10:00:32 3/22/2009 3 22 2009 10 635 523906 4820039 160 40
10:00:53 12/12/2010 12 12 2010 10 653 523058 4820036 157 40
14:00:44 3/10/2010 3 10 2010 14 639 526187 4820047 51 40
6:00:54 4/5/2010 4 5 2010 6 638 521612 4820031 159 40
6:00:49 3/21/2009 3 21 2009 6 640 523904 4820039 160 40
8:00:36 3/22/2014 3 22 2014 8 907 524091 4820040 120 39
14:00:53 4/6/2014 4 6 2014 14 916 523298 4820037 158 40
6:00:57 4/4/2010 4 4 2010 6 638 521292 4820031 161 40
14:00:40 4/16/2012 4 16 2012 14 676 523462 4820038 158 40
10:00:54 3/14/2010        3       14      2010    10      651     525544  4820046 54      40
4:00:47 4/20/2008       4       20      2008    4       632     521242  4820031 161     40
10:00:09        3/24/2008       3       24      2008    10      631     523463  4820038 158     40
14:00:48        3/21/2011       3       21      2011    14      661     523613  4820039 160     40
10:00:49        12/23/2010      12      23      2010    10      642     526712  4820050 50      40
14:00:43        4/8/2008        4       8       2008    14      635     522932  4820036 157     40
12:00:36        3/23/2011       3       23      2011    12      667     523234  4820037 158     40
8:00:56 4/21/2010       4       21      2010    8       639     524971  4820044 55      40
12:00:48        4/6/2014        4       6       2014    12      908     524306  4820041 120     39
10:00:47        3/23/2009       3       23      2009    10      637     523523  4820039 158     40
10:00:57        12/12/2010      12      12      2010    10      655     523055  4820037 157     40
16:00:50        4/9/2008        4       9       2008    16      635     522851  4820037 157     40
20:00:56        1/2/2014        1       2       2014    20      911     524475  4820043 56      40
4:00:54 4/17/2008       4       17      2008    4       631     521243  4820032 161     40
12:00:54        3/7/2011        3       7       2011    12      650     523634  4820040 160     40
14:00:44        3/26/2010       3       26      2010    14      655     525948  4820048 53      40
2:00:49 4/3/2012        4       3       2012    2       671     521592  4820033 161     40
14:00:54        2/10/2011       2       10      2011    14      642     523615  4820040 160     40
18:00:41        3/17/2010       3       17      2010    18      650     525415  4820047 54      40
0:01:17 1/15/2010       1       15      2010    0       644     526760  4820052 50      40
20:00:33        4/16/2014       4       16      2014    20      907     524589  4820044 56      40
10:00:50        5/9/2011        5       9       2011    10      666     524326  4820043 120     39
8:00:47 4/4/2011        4       4       2011    8       664     524377  4820043 120     39
18:00:47        3/21/2009       3       21      2009    18      645     525104  4820046 55      40
12:00:42        3/4/2014        3       4       2014    12      916     523686  4820041 160     40
12:00:47        1/4/2011        1       4       2011    12      638     523105  4820039 157     40
10:00:55        3/29/2014       3       29      2014    10      909     525495  4820047 54      40
14:00:41        1/24/2012       1       24      2012    14      666     525991  4820049 53      40
22:00:53        12/27/2012      12      27      2012    22      675     523204  4820039 157     40
18:00:42        4/7/2011        4       7       2011    18      661     524310  4820043 120     39
0:00:42 4/5/2012        4       5       2012    0       675     525793  4820049 53      40
10:00:54        3/27/2009       3       27      2009    10      639     523564  4820041 158     40
8:01:11 4/12/2011       4       12      2011    8       654     523669  4820041 160     40
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6:00:53 4/20/2008       4       20      2008    6       632     521235  4820033 161     40
18:00:55        1/6/2014        1       6       2014    18      907     522214  4820036 155     40
6:01:11 1/19/2010       1       19      2010    6       639     527404  4820056 49      40
18:00:47        4/1/2009        4       1       2009    18      635     523162  4820040 157     40
12:00:23        4/27/2011       4       27      2011    12      664     524110  4820043 120     39
2:00:55 3/8/2011        3       8       2011    2       650     523810  4820042 160     40
6:00:24 3/8/2011        3       8       2011    6       650     523811  4820042 160     40
22:00:53        4/12/2013       4       12      2013    22      679     521424  4820034 161     40
18:00:22        4/21/2009       4       21      2009    18      644     524077  4820043 120     39
8:00:54 3/18/2010       3       18      2010    8       746     524473  4820045 56      40
16:00:42        3/18/2011       3       18      2011    16      654     522842  4820039 157     40
18:00:44        12/11/2011      12      11      2011    18      658     527205  4820055 48      40
10:00:55        3/27/2009       3       27      2009    10      647     523566  4820042 158     40
10:01:11        3/2/2010        3       2       2010    10      647     523939  4820043 160     40
12:00:56        3/12/2010       3       12      2010    12      651     526459  4820053 50      40
22:00:53        11/23/2013      11      23      2013    22      909     524054  4820044 120     39
16:00:26        12/18/2008      12      18      2008    16      633     523235  4820041 158     40
2:00:21 4/27/2008       4       27      2008    2       634     521552  4820036 161     40
16:00:48        3/21/2010       3       21      2010    16      654     523753  4820043 160     40
10:00:48        12/12/2010      12      12      2010    10      650     523210  4820041 158     40
12:00:41        4/12/2011       4       12      2011    12      659     523383  4820042 158     40
18:00:56        4/13/2012       4       13      2012    18      677     523819  4820044 160     40
12:00:55        3/30/2009       3       30      2009    12      644     523175  4820042 157     40
12:01:12        4/4/2013        4       4       2013    12      679     524134  4820045 120     39
12:00:41        1/9/2010        1       9       2010    12      640     523209  4820042 158     40
14:00:41        3/1/2013        3       1       2013    14      665     525955  4820052 53      40
2:00:48 4/7/2010        4       7       2010    2       647     521691  4820037 159     40
4:00:26 3/24/2011       3       24      2011    4       663     523528  4820044 158     40
8:00:42 4/13/2009       4       13      2009    8       644     526072  4820053 51      40
2:00:43 1/5/2011        1       5       2011    2       646     521910  4820038 159     40
14:00:41        1/16/2010       1       16      2010    14      643     525789  4820052 53      40
6:00:53 4/7/2014        4       7       2014    6       916     521608  4820037 159     40
16:00:42        4/22/2008       4       22      2008    16      631     524143  4820046 120     39
12:00:26        3/22/2009       3       22      2009    12      635     523909  4820045 160     40
22:00:54        12/21/2012      12      21      2012    22      675     525030  4820050 55      40
14:00:53        4/3/2014        4       3       2014    14      914     522134  4820039 155     40
16:00:26        4/27/2013       4       27      2013    16      677     523287  4820043 158     40
4:00:24 3/21/2009       3       21      2009    4       640     523904  4820046 160     40
4:00:54 3/8/2011        3       8       2011    4       650     523811  4820045 160     40
18:00:36        4/11/2010       4       11      2010    18      639     523258  4820044 158     40
10:00:10        4/17/2011       4       17      2011    10      668     524988  4820050 55      40
8:00:55 3/23/2011       3       23      2011    8       665     523687  4820045 160     40
12:00:54        2/4/2010        2       4       2010    12      633     523190  4820044 157     40
2:00:55 3/24/2011       3       24      2011    2       663     523532  4820045 158     40
8:01:16 3/19/2011       3       19      2011    8       667     523670  4820046 160     40
18:01:03        12/11/2011      12      11      2011    18      650     527181  4820059 48      40
8:00:41 2/24/2011       2       24      2011    8       638     524066  4820047 120     39
6:00:39 4/10/2008       4       10      2008    6       635     523247  4820044 158     40
18:00:48        2/17/2012       2       17      2012    18      663     524873  4820050 55      40
12:00:55        3/3/2012        3       3       2012    12      666     524161  4820048 120     39
14:00:42        3/2/2012        3       2       2012    14      663     526054  4820055 51      40
16:00:22        2/20/2014       2       20      2014    16      907     523143  4820044 157     40
6:00:47 3/24/2011       3       24      2011    6       663     523535  4820046 158     40
14:00:47        11/26/2010      11      26      2010    14      639     524019  4820048 120     39



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

8:00:53 3/30/2013       3       30      2013    8       663     522176  4820041 155     40
16:00:41        4/2/2009        4       2       2009    16      642     523088  4820045 157     40
18:00:54        1/9/2010        1       9       2010    18      643     521722  4820040 159     40
0:01:11 4/8/2010        4       8       2010    0       650     521265  4820039 161     40
16:00:53        1/16/2013       1       16      2013    16      665     523213  4820046 158     40
4:00:54 4/7/2010        4       7       2010    4       647     521702  4820041 159     40
16:01:11        3/6/2010        3       6       2010    16      638     526597  4820058 50      40
4:00:25 4/7/2014        4       7       2014    4       916     521609  4820041 159     40
4:00:59 1/16/2013       1       16      2013    4       665     521872  4820042 159     40
22:00:56        12/21/2013      12      21      2013    22      913     527118  4820061 48      40
14:00:49        4/12/2011       4       12      2011    14      801     522647  4820044 156     40
16:00:44        3/20/2009       3       20      2009    16      634     523999  4820049 160     40
8:00:55 1/5/2011        1       5       2011    8       646     522022  4820043 155     40
14:00:48        3/20/2014       3       20      2014    14      916     523480  4820048 158     40
14:00:42        3/18/2009       3       18      2009    14      642     523465  4820048 158     40
6:00:47 1/10/2010       1       10      2010    6       641     521261  4820041 161     40
2:00:43 12/7/2013       12      7       2013    2       911     526974  4820061 48      40
16:00:53        3/25/2014       3       25      2014    16      916     524283  4820051 120     39
6:00:47 2/19/2010       2       19      2010    6       642     527265  4820063 49      40
12:00:55        3/2/2010        3       2       2010    12      638     524024  4820051 120     39
10:00:47        3/6/2010        3       6       2010    10      638     526605  4820061 50      40
2:01:12 4/23/2010       4       23      2010    2       640     526598  4820061 50      40
22:00:53        3/25/2012       3       25      2012    22      670     521504  4820042 161     40
12:00:41        4/7/2010        4       7       2010    12      647     524681  4820053 56      40
8:00:42 4/27/2009       4       27      2009    8       645     527391  4820064 49      40
14:00:54        4/4/2012        4       4       2012    14      663     524267  4820052 120     39
6:00:50 4/20/2011       4       20      2011    6       667     521458  4820043 161     40
10:00:42        5/3/2011        5       3       2011    10      658     524369  4820053 120     39
12:00:56        3/1/2013        3       1       2013    12      665     525951  4820059 53      40
10:00:23        4/20/2011       4       20      2011    10      658     524779  4820054 56      40
14:00:43        4/6/2011        4       6       2011    14      660     525354  4820056 54      40
16:00:42        4/8/2012        4       8       2012    16      675     524194  4820052 120     39
0:00:42 4/25/2013       4       25      2013    0       677     521310  4820043 161     40
10:00:54        3/17/2010       3       17      2010    10      652     525278  4820056 54      40
10:00:43        5/3/2011        5       3       2011    10      666     524359  4820053 120     39
0:00:36 3/26/2012       3       26      2012    0       670     521505  4820043 161     40
0:00:41 4/17/2014       4       17      2014    0       917     525778  4820058 53      40
8:00:33 3/17/2010       3       17      2010    8       746     526115  4820060 51      40
8:00:54 4/19/2008       4       19      2008    8       635     523792  4820051 160     40
10:00:26        3/24/2008       3       24      2008    10      636     523513  4820050 158     40
18:00:55        3/23/2010       3       23      2010    18      639     521550  4820044 161     40
10:00:30        3/27/2009       3       27      2009    10      644     523527  4820051 158     40
22:00:25        12/4/2013       12      4       2013    22      911     527335  4820065 49      40
16:01:42        3/19/2010       3       19      2010    16      644     524111  4820053 120     39
12:00:53        5/1/2010        5       1       2010    12      644     523254  4820050 158     40
6:00:28 5/1/2009        5       1       2009    6       646     521737  4820045 159     40
8:01:10 3/14/2014       3       14      2014    8       913     527477  4820067 49      40
12:00:43        4/19/2011       4       19      2011    12      654     525953  4820060 53      40
4:00:51 12/27/2013      12      27      2013    4       909     523207  4820051 158     40
20:00:54        12/6/2013       12      6       2013    20      911     527367  4820067 49      40
2:00:54 3/26/2012       3       26      2012    2       670     521507  4820045 161     40
6:00:55 12/27/2013      12      27      2013    6       909     523205  4820051 157     40
14:01:55        4/4/2012        4       4       2012    14      665     523856  4820053 160     40
8:00:54 2/23/2014       2       23      2014    8       918     523810  4820053 160     40
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12:00:50        2/10/2011       2       10      2011    12      646     523065  4820051 157     40
12:00:24        3/22/2009       3       22      2009    12      645     523856  4820054 160     40
14:00:47        1/16/2013       1       16      2013    14      665     523210  4820051 158     40
22:00:55        4/24/2013       4       24      2013    22      677     521305  4820045 161     40
2:00:53 4/15/2012       4       15      2012    2       670     524538  4820057 56      40
14:00:54        4/30/2011       4       30      2011    14      665     523924  4820055 160     40
18:01:10        4/3/2010        4       3       2010    18      639     526882  4820066 48      40
16:00:47        3/22/2009       3       22      2009    16      635     523942  4820055 160     40
4:00:48 3/23/2011       3       23      2011    4       662     523933  4820055 160     40
10:00:26        3/22/2009       3       22      2009    10      645     523855  4820055 160     40
8:00:26 4/30/2011       4       30      2011    8       666     525515  4820061 54      40
6:00:27 4/7/2010        4       7       2010    6       647     521693  4820047 159     40
12:00:20        3/14/2009       3       14      2009    12      644     526733  4820066 50      40
18:00:53        4/14/2010       4       14      2010    18      746     523827  4820055 160     40
18:00:53        4/9/2008        4       9       2008    18      631     521835  4820048 159     40
8:00:56 1/19/2010       1       19      2010    8       639     527399  4820068 49      40
2:00:54 4/3/2012        4       3       2012    2       681     521542  4820047 161     40
12:00:53        3/23/2011       3       23      2011    12      664     523187  4820053 157     40
10:00:54        3/16/2010       3       16      2010    10      746     525820  4820062 53      40
16:01:11        3/26/2014       3       26      2014    16      916     524143  4820056 120     39
12:00:53        1/24/2014       1       24      2014    12      916     524680  4820058 56      40
0:00:34 4/24/2013       4       24      2013    0       658     521515  4820047 161     40
8:00:53 2/1/2014        2       1       2014    8       916     523382  4820054 158     40
8:00:41 4/8/2009        4       8       2009    8       640     526517  4820065 50      40
8:00:53 3/27/2009       3       27      2009    8       637     523826  4820055 160     40
12:01:05        3/6/2010        3       6       2010    12      638     526606  4820066 50      40
6:00:49 3/14/2010       3       14      2010    6       643     525714  4820062 53      40
14:01:11        3/28/2014       3       28      2014    14      916     525282  4820061 54      40
8:00:31 2/23/2014       2       23      2014    8       907     523755  4820055 160     40
12:00:43        3/2/2013        3       2       2013    12      666     525521  4820062 54      40
10:00:41        5/1/2010        5       1       2010    10      644     523239  4820054 158     40
6:00:47 3/23/2011       3       23      2011    6       662     523937  4820056 160     40
14:00:24        3/6/2010        3       6       2010    14      638     526603  4820066 50      40
12:00:49        2/23/2011       2       23      2011    12      642     523906  4820056 160     40
6:00:47 4/20/2011       4       20      2011    6       801     521572  4820048 161     40
0:00:53 12/13/2013      12      13      2013    0       908     526312  4820065 51      40
8:00:41 4/16/2012       4       16      2012    8       676     523839  4820056 160     40
14:00:53        3/11/2010       3       11      2010    14      647     525840  4820064 53      40
14:00:49        3/13/2010       3       13      2010    14      650     525738  4820063 53      40
18:00:35        1/4/2010        1       4       2010    18      644     523261  4820055 158     40
12:00:43        4/28/2013       4       28      2013    12      658     523920  4820057 160     40
12:01:23        2/18/2014       2       18      2014    12      918     524192  4820058 120     39
2:00:25 4/24/2013       4       24      2013    2       658     521517  4820049 161     40
10:00:22        3/13/2009       3       13      2009    10      644     526766  4820068 50      40
2:00:42 4/9/2011        4       9       2011    2       660     522238  4820052 155     40
16:00:44        4/25/2011       4       25      2011    16      654     524033  4820058 120     39
6:00:48 3/31/2009       3       31      2009    6       645     524085  4820059 120     39
2:00:48 2/19/2010       2       19      2010    2       642     527377  4820071 49      40
22:00:54        4/26/2010       4       26      2010    22      654     524425  4820060 56      40
10:00:42        4/19/2013       4       19      2013    10      671     523588  4820057 158     40
0:01:03 3/24/2010       3       24      2010    0       653     521191  4820049 161     40
8:00:46 1/27/2014       1       27      2014    8       917     522109  4820053 155     40
22:00:56        3/23/2009       3       23      2009    22      646     523797  4820059 160     40
10:00:41        3/2/2010        3       2       2010    10      638     524038  4820059 120     39
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0:00:54 12/21/2012      12      21      2012    0       679     523252  4820057 158     40
18:03:23        3/28/2010       3       28      2010    18      801     524865  4820063 55      40
4:00:54 4/4/2010        4       4       2010    4       638     521228  4820050 161     40
6:01:22 3/30/2009       3       30      2009    6       645     523921  4820059 160     40
8:00:54 4/10/2009       4       10      2009    8       645     523836  4820059 160     40
16:00:51        4/30/2011       4       30      2011    16      665     524057  4820060 120     39
16:00:42        4/7/2009        4       7       2009    16      645     526092  4820068 51      40
12:00:54        3/27/2009       3       27      2009    12      639     523464  4820058 158     40
12:00:42        3/27/2009       3       27      2009    12      644     523532  4820058 158     40
12:00:35        1/5/2014        1       5       2014    12      907     523201  4820057 157     40
16:00:27        3/25/2013       3       25      2013    16      671     523789  4820059 160     40
14:00:42        4/3/2008        4       3       2008    14      637     522657  4820056 156     40
8:00:42 4/24/2011       4       24      2011    8       662     521651  4820052 159     40
10:01:19        3/20/2009       3       20      2009    10      634     523671  4820059 160     40
18:00:54        3/6/2014        3       6       2014    18      918     523253  4820058 158     40
8:00:53 3/29/2011       3       29      2011    8       661     524507  4820062 56      40
14:00:30        11/26/2010      11      26      2010    14      643     523976  4820061 160     40
6:00:20 1/7/2014        1       7       2014    6       908     522170  4820055 155     40
14:00:41        3/4/2013        3       4       2013    14      663     524233  4820062 120     39
16:00:54        1/10/2010       1       10      2010    16      639     522103  4820055 155     40
14:00:47        1/1/2013        1       1       2013    14      679     522993  4820058 157     40
0:00:25 12/21/2010      12      21      2010    0       642     525096  4820065 55      40
4:01:23 1/17/2010       1       17      2010    4       644     521879  4820054 159     40
6:00:33 12/12/2012      12      12      2012    6       666     526831  4820072 48      40
0:00:47 11/30/2013      11      30      2013    0       907     527336  4820074 49      40
22:00:49        4/4/2010        4       4       2010    22      638     521489  4820053 161     40
18:00:50        4/2/2012        4       2       2012    18      680     523592  4820060 158     40
8:00:42 3/31/2009       3       31      2009    8       642     524178  4820063 120     39
14:00:42        4/20/2011       4       20      2011    14      663     523334  4820060 158     40
8:00:27 4/16/2012       4       16      2012    8       665     523899  4820062 160     40
10:00:42        3/10/2013       3       10      2013    10      663     523815  4820062 160     40
18:03:09        5/10/2010       5       10      2010    18      656     523800  4820062 160     40
20:00:48        12/21/2013      12      21      2013    20      913     527263  4820075 49      40
12:00:54        3/10/2011       3       10      2011    12      801     523568  4820061 158     40
6:00:48 3/18/2010 3 18 2010 6 652 524511 4820065 56 40
14:00:53 4/2/2012 4 2 2012 14 673 524084 4820064 120 39
6:01:00 4/8/2010 4 8 2010 6 650 521348 4820055 161 40
8:00:54 4/6/2012 4 6 2012 8 672 525620 4820070 53 40
0:00:27 12/28/2013 12 28 2013 0 907 523278 4820061 158 40
12:01:11 4/9/2012 4 9 2012 12 677 523804 4820063 160 40
12:00:37 3/10/2013 3 10 2013 12 677 523694 4820063 160 40
6:00:15 1/28/2009 1 28 2009 6 637 521744 4820056 159 40
8:01:11 3/8/2014 3 8 2014 8 908 523621 4820063 160 40
14:00:48 4/6/2011 4 6 2011 14 661 525086 4820068 55 40
10:00:53 3/19/2009 3 19 2009 10 646 523898 4820064 160 40
16:00:41 3/28/2010 3 28 2010 16 655 526617 4820074 50 40
10:01:11 3/1/2011 3 1 2011 10 801 523689 4820063 160 40
10:03:06 4/18/2008 4 18 2008 10 637 524490 4820066 56 40
14:00:54 3/16/2010 3 16 2010 14 651 525778 4820071 53 40
22:00:20 3/19/2010 3 19 2010 22 642 523793 4820064 160 40
10:00:54 1/24/2013 1 24 2013 10 677 522103 4820058 155 40
18:00:24 4/18/2012 4 18 2012 18 666 524835 4820068 55 40
14:00:53 2/10/2011 2 10 2011 14 801 523585 4820064 158 40
4:00:53 12/22/2012 12 22 2012 4 663 523205 4820063 157 40
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16:00:55 3/16/2014 3 16 2014 16 917 524328 4820067 120 39
12:00:55 3/13/2010 3 13 2010 12 647 525701 4820072 53 40
10:01:03 3/18/2010 3 18 2010 10 650 523752 4820065 160 40
14:00:44 4/28/2014 4 28 2014 14 909 523761 4820065 160 40
14:00:51 12/24/2010 12 24 2010 14 642 526699 4820076 50 40
14:00:54 3/22/2009 3 22 2009 14 646 523759 4820065 160 40
4:00:54 4/9/2012 4 9 2012 4 679 525394 4820071 54 40
16:00:49 4/18/2012 4 18 2012 16 670 524189 4820067 120 39
2:00:54 12/22/2012 12 22 2012 2 663 523206 4820064 158 40
12:00:41 4/16/2009 4 16 2009 12 640 522756 4820063 156 40
0:00:24 4/9/2011 4 9 2011 0 665 521929 4820060 159 40
12:00:55 3/10/2011 3 10 2011 12 650 523560 4820066 158 40
14:01:25 4/23/2008 4 23 2008 14 631 522108 4820061 155 40
6:00:54 3/30/2009 3 30 2009 6 648 523900 4820067 160 40
22:00:56 4/8/2011 4 8 2011 22 665 521931 4820061 159 40
10:00:49 3/13/2010 3 13 2010 10 801 525819 4820074 53 40
12:00:48 12/8/2010 12 8 2010 12 647 522757 4820064 156 40
4:00:23 12/9/2011 12 9 2011 4 659 523238 4820065 158 40
16:00:47 4/17/2009 4 17 2009 16 641 524403 4820070 56 40
12:00:41 3/9/2011 3 9 2011 12 650 523767 4820067 160 40
14:00:09 3/20/2010 3 20 2010 14 655 522541 4820063 156 40
12:00:44 1/6/2014 1 6 2014 12 907 522767 4820064 156 40
14:01:23 2/20/2014 2 20 2014 14 907 523165 4820065 157 40
16:00:30 3/24/2011 3 24 2011 16 665 522793 4820064 156 40
22:00:52 11/29/2012 11 29 2012 22 671 522075 4820062 155 40
12:00:56 3/24/2008 3 24 2008 12 637 523491 4820067 158 40
12:00:54 3/24/2010 3 24 2010 12 641 522050 4820062 155 40
10:00:53 2/15/2013 2 15 2013 10 680 524515 4820071 56 40
0:00:48 1/4/2014 1 4 2014 0 679 522020 4820062 155 40
12:00:54 4/22/2011 4 22 2011 12 666 526158 4820077 51 40
10:00:47 3/11/2012 3 11 2012 10 666 523691 4820068 160 40
2:00:30 4/13/2009 4 13 2009 2 645 527184 4820081 48 40
10:00:54 3/23/2009 3 23 2009 10 638 523505 4820068 158 40
0:00:54 4/5/2012 4 5 2012 0 678 525826 4820076 53 40
14:00:26 3/21/2009 3 21 2009 14 644 523478 4820068 158 40
2:00:30 1/28/2009 1 28 2009 2 637 521731 4820062 159 40
10:00:50 3/12/2013 3 12 2013 10 663 523433 4820068 158 40
6:00:53 4/12/2012 4 12 2012 6 674 521842 4820062 159 40
12:00:28 3/3/2013 3 3 2013 12 663 524577 4820072 56 40
12:00:39 3/12/2013 3 12 2013 12 663 523425 4820068 158 40
18:00:54 3/18/2009 3 18 2009 18 637 522688 4820065 156 40
14:00:20 3/20/2014 3 20 2014 14 908 523302 4820068 158 40
10:00:41 4/13/2012 4 13 2012 10 666 525511 4820076 54 40
2:01:12 3/21/2009 3 21 2009 2 640 524640 4820073 56 40
10:00:44 3/30/2008 3 30 2008 10 633 523984 4820070 160 40
12:00:42 4/2/2012 4 2 2012 12 675 525263 4820075 54 40
16:00:53 3/8/2014 3 8 2014 16 917 524235 4820072 120 39
22:00:47 1/6/2014 1 6 2014 22 907 521952 4820064 159 40
16:00:21 3/17/2012 3 17 2012 16 663 523834 4820070 160 40
18:00:52 4/26/2009 4 26 2009 18 644 524205 4820072 120 39
2:00:20 4/6/2009 4 6 2009 2 639 521829 4820064 159 40
22:00:54 3/11/2014 3 11 2014 22 913 527503 4820085 49 40
8:00:53 2/27/2012 2 27 2012 8 666 524808 4820074 55 40
18:00:20 4/27/2011 4 27 2011 18 664 523877 4820071 160 40
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10:00:54 4/16/2014 4 16 2014 10 908 523926 4820071 160 40
16:00:41 4/2/2012 4 2 2012 16 672 525060 4820075 55 40
18:00:53 12/23/2010 12 23 2010 18 639 526108 4820079 51 40
16:00:47 4/2/2012 4 2 2012 16 673 524097 4820072 120 39
6:00:53 3/18/2010 3 18 2010 6 642 524474 4820073 56 40
14:00:41 4/22/2011 4 22 2011 14 668 525982 4820079 53 40
12:01:11 3/11/2012 3 11 2012 12 666 523697 4820071 160 40
0:00:26 1/7/2014 1 7 2014 0 907 521954 4820065 159 40
6:00:49 1/27/2014 1 27 2014 6 917 522056 4820066 155 40
10:02:23 3/21/2009 3 21 2009 10 642 523854 4820072 160 40
10:00:17 4/20/2011 4 20 2011 10 667 522152 4820066 155 40
18:00:29 4/27/2009 4 27 2009 18 644 523878 4820072 160 40
6:00:47 3/18/2010 3 18 2010 6 746 524532 4820075 56 40
4:00:50 5/1/2010 5 1 2010 4 639 525843 4820080 53 40
22:00:45 12/23/2010 12 23 2010 22 639 526104 4820081 51 40
10:00:54 3/21/2011 3 21 2011 10 654 524089 4820074 120 39
10:00:48 3/1/2011 3 1 2011 10 638 523676 4820072 160 40
2:00:54 1/5/2010 1 5 2010 2 641 521564 4820065 161 40
10:00:53 3/20/2008 3 20 2008 10 636 523386 4820071 158 40
18:01:16 3/17/2010 3 17 2010 18 638 524090 4820074 120 39
4:00:56 1/28/2009 1 28 2009 4 637 521734 4820066 159 40
12:01:13 4/9/2013 4 9 2013 12 658 523992 4820074 160 40
14:00:47 12/6/2010 12 6 2010 14 650 522099 4820067 155 40
0:00:56 3/20/2010 3 20 2010 0 642 523238 4820071 158 40
14:00:37 4/9/2013 4 9 2013 14 658 523974 4820074 160 40
16:00:55 2/25/2014 2 25 2014 16 908 526280 4820083 51 40
12:00:47 2/18/2014 2 18 2014 12 907 524190 4820075 120 39
14:01:12 2/10/2011 2 10 2011 14 646 523568 4820073 158 40
4:00:44 1/19/2010 1 19 2010 4 639 527256 4820087 49 40
10:01:18 4/14/2012 4 14 2012 10 671 523892 4820074 160 40
16:00:42 4/12/2011 4 12 2011 16 801 522538 4820070 156 40
20:00:55 1/2/2012 1 2 2012 20 665 527426 4820088 49 40
6:00:13 2/19/2014 2 19 2014 6 918 524323 4820076 120 39
22:00:47 12/23/2010 12 23 2010 22 642 526045 4820083 51 40
12:00:53 4/5/2011 4 5 2011 12 664 524800 4820078 56 40
4:00:49 11/30/2013 11 30 2013 4 907 527179 4820087 48 40
16:00:54 11/28/2010 11 28 2010 16 647 522104 4820069 155 40
16:00:53 3/23/2014 3 23 2014 16 908 523514 4820074 158 40
22:00:47 4/15/2009 4 15 2009 22 635 521269 4820066 161 40
14:00:42 4/20/2012 4 20 2012 14 658 523774 4820074 160 40
10:00:37 3/27/2009 3 27 2009 10 648 523616 4820074 160 40
8:00:41 1/24/2012 1 24 2012 8 666 525982 4820083 53 40
8:00:54 12/5/2010 12 5 2010 8 639 527435 4820089 49 40
12:00:41 3/25/2009 3 25 2009 12 639 523312 4820073 158 40
12:01:26 4/15/2014 4 15 2014 12 909 527356 4820088 49 40
10:00:54 4/16/2012 4 16 2012 10 670 523779 4820075 160 40
8:00:55 4/16/2014 4 16 2014 8 908 523926 4820075 160 40
14:00:51 4/2/2012 4 2 2012 14 680 524130 4820076 120 39
12:00:36 4/13/2014 4 13 2014 12 909 526553 4820086 50 40
18:00:50 4/11/2011 4 11 2011 18 801 522966 4820072 157 40
16:00:55 3/18/2011 3 18 2011 16 665 522687 4820072 156 40
14:00:56 3/14/2010 3 14 2010 14 638 524742 4820079 56 40
8:00:53 3/20/2009 3 20 2009 8 644 523982 4820076 160 40
0:00:22 3/21/2009 3 21 2009 0 644 523187 4820073 157 40
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22:00:37 4/23/2011 4 23 2011 22 662 521561 4820068 161 40
4:00:54 4/5/2012 4 5 2012 4 673 526920 4820087 48 40
18:00:54 12/23/2010 12 23 2010 18 642 526048 4820084 51 40
14:00:43 3/14/2010 3 14 2010 14 651 525231 4820081 54 40
8:01:10 3/9/2012 3 9 2012 8 666 523673 4820076 160 40
12:00:56 3/2/2010 3 2 2010 12 647 523902 4820076 160 40
10:00:42 4/8/2012 4 8 2012 10 675 524416 4820078 56 40
12:00:41 1/5/2014 1 5 2014 12 916 523182 4820074 157 40
18:00:47 12/9/2011 12 9 2011 18 655 521564 4820069 161 40
12:00:49 1/4/2014 1 4 2014 12 907 522716 4820073 156 40
16:00:47 4/4/2009 4 4 2009 16 644 523191 4820074 157 40
18:00:56 5/1/2008 5 1 2008 18 636 524908 4820081 55 40
18:00:24 4/20/2011 4 20 2011 18 662 521480 4820069 161 40
12:00:56 4/8/2012 4 8 2012 12 676 525104 4820082 55 40
18:00:41 4/24/2011 4 24 2011 18 667 523255 4820075 158 40
12:00:53 4/1/2009 4 1 2009 12 638 523007 4820074 157 40
12:00:55 3/2/2010 3 2 2010 12 639 523883 4820077 160 40
8:01:11 12/20/2012 12 20 2012 8 671 523151 4820075 157 40
6:00:23 12/20/2012 12 20 2012 6 671 523205 4820075 157 40
8:01:42 4/14/2008 4 14 2008 8 633 522122 4820071 155 40
20:00:53 1/6/2014 1 6 2014 20 907 521951 4820071 159 40
10:00:48 3/23/2009 3 23 2009 10 644 523478 4820076 158 40
8:00:56 3/10/2013 3 10 2013 8 663 523620 4820077 160 40
12:00:43 4/20/2012 4 20 2012 12 658 523804 4820078 160 40
2:00:55 12/20/2012 12 20 2012 2 671 523208 4820076 158 40
12:00:18 3/13/2010 3 13 2010 12 801 525791 4820085 53 40
8:00:50 4/1/2009 4 1 2009 8 644 523887 4820078 160 40
8:00:14 3/22/2009 3 22 2009 8 647 523547 4820078 158 40
14:00:32 2/27/2014 2 27 2014 14 908 525270 4820084 54 40
6:00:54 12/22/2012 12 22 2012 6 663 523211 4820077 158 40
14:00:43 3/1/2013 3 1 2013 14 658 525909 4820087 53 40
2:00:57 4/5/2010 4 5 2010 2 638 521533 4820071 161 40
4:00:50 12/20/2012 12 20 2012 4 671 523206 4820077 158 40
18:00:47 4/3/2011 4 3 2011 18 647 522500 4820075 156 40
8:01:15 4/12/2011 4 12 2011 8 669 523357 4820078 158 40
4:00:42 4/10/2013 4 10 2013 4 658 521501 4820071 161 40
6:00:51 3/16/2010 3 16 2010 6 746 527489 4820093 49 40
4:00:47 1/10/2010 1 10 2010 4 639 521318 4820071 161 40
18:00:40 4/25/2011 4 25 2011 18 666 524154 4820081 120 39
8:00:46 4/20/2011 4 20 2011 8 667 522103 4820074 155 40
12:00:27 12/6/2010 12 6 2010 12 650 522087 4820074 155 40
16:00:54 4/25/2010 4 25 2010 16 646 523403 4820078 158 40
12:00:54 3/19/2011 3 19 2011 12 654 523218 4820078 158 40
6:00:50 12/12/2012 12 12 2012 6 670 526908 4820091 48 40
10:00:53 3/23/2009 3 23 2009 10 646 523622 4820079 160 40
14:00:50 3/20/2009 3 20 2009 14 634 523818 4820080 160 40
14:00:44 3/17/2010 3 17 2010 14 652 525317 4820086 54 40
14:00:41 11/29/2010 11 29 2010 14 641 522066 4820074 155 40
10:00:56 3/23/2009 3 23 2009 10 642 523363 4820079 158 40
14:00:47 3/29/2011 3 29 2011 14 662 525295 4820086 54 40
8:00:54 4/22/2009 4 22 2009 8 640 524592 4820083 56 40
14:00:27 1/4/2014 1 4 2014 14 907 522715 4820077 156 40
12:00:47 4/18/2014 4 18 2014 12 907 524075 4820082 120 39
10:00:54 4/11/2009 4 11 2009 10 646 523881 4820081 160 40
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4:00:56 11/17/2010 11 17 2010 4 642 524087 4820082 120 39
22:00:53 4/18/2009 4 18 2009 22 645 527430 4820095 49 40
12:00:56 4/12/2011 4 12 2011 12 669 523507 4820081 158 40
16:00:53 3/10/2014 3 10 2014 16 918 524362 4820084 120 39
18:00:42 4/5/2012 4 5 2012 18 672 525553 4820088 54 40
6:00:43 4/10/2013 4 10 2013 6 658 521514 4820074 161 40
16:00:22 5/1/2008 5 1 2008 16 636 524564 4820085 56 40
10:00:56 1/5/2014 1 5 2014 10 916 523181 4820080 157 40
16:00:48 4/8/2012 4 8 2012 16 679 523982 4820083 160 40
2:00:26 1/7/2013 1 7 2013 2 679 521236 4820074 161 40
2:01:41 5/6/2009 5 6 2009 2 648 523982 4820083 160 40
12:00:44 4/2/2011 4 2 2011 12 668 524500 4820085 56 40
12:01:18 1/6/2013 1 6 2013 12 677 521959 4820076 159 40
10:01:15 3/18/2010 3 18 2010 10 746 524159 4820084 120 39
6:00:56 12/6/2013 12 6 2013 6 917 527086 4820095 48 40
12:00:54 3/11/2010 3 11 2010 12 640 525860 4820090 53 40
18:00:23 1/18/2010 1 18 2010 18 643 526863 4820094 48 40
14:00:25 4/20/2014 4 20 2014 14 908 523171 4820081 157 40
22:00:37 3/23/2014 3 23 2014 22 913 527439 4820097 49 40
10:00:50 3/23/2009 3 23 2009 10 643 523359 4820082 158 40
14:01:06 5/1/2008 5 1 2008 14 636 524558 4820086 56 40
12:00:41 4/6/2014 4 6 2014 12 909 524338 4820085 120 39
18:00:58 1/13/2014 1 13 2014 18 679 521998 4820077 155 40
14:01:11 1/6/2013 1 6 2013 14 677 521959 4820077 159 40
12:00:26 3/15/2010 3 15 2010 12 651 525842 4820091 53 40
0:00:51 12/15/2010 12 15 2010 0 639 527558 4820098 49 40
10:00:42 4/20/2011 4 20 2011 10 663 522104 4820078 155 40
2:00:54 12/17/2013 12 17 2013 2 911 525486 4820090 54 40
12:00:18 3/24/2009 3 24 2009 12 642 524260 4820086 120 39
0:00:32 1/7/2013 1 7 2013 0 679 521236 4820076 161 40
18:00:41 4/16/2012 4 16 2012 18 658 523569 4820083 158 40
18:00:13 4/23/2011 4 23 2011 18 662 523693 4820084 160 40
4:00:55 1/5/2011 1 5 2011 4 646 521961 4820078 159 40
16:00:24 3/28/2011 3 28 2011 16 659 525486 4820091 54 40
10:00:54 1/1/2013 1 1 2013 10 679 523188 4820083 157 40
8:00:24 3/24/2008 3 24 2008 8 631 523544 4820084 158 40
12:00:43 3/25/2011 3 25 2011 12 666 522953 4820082 157 40
22:00:53 4/4/2012 4 4 2012 22 675 525816 4820093 53 40
14:00:48 3/2/2012 3 2 2012 14 666 526144 4820094 51 40
18:00:58 3/18/2011 3 18 2011 18 664 523333 4820084 158 40
12:01:12 1/1/2013 1 1 2013 12 679 523186 4820083 157 40
12:00:53 3/10/2011 3 10 2011 12 655 523570 4820085 158 40
12:00:47 3/12/2011 3 12 2011 12 655 523181 4820083 157 40
12:00:54 4/2/2012 4 2 2012 12 679 525263 4820091 54 40
14:00:53 4/27/2011 4 27 2011 14 667 524545 4820089 56 40
16:00:41 3/5/2013 3 5 2013 16 663 522846 4820083 157 40
12:00:23 11/24/2011 11 24 2011 12 665 522352 4820081 155 40
2:00:47 3/24/2010 3 24 2010 2 643 521581 4820079 161 40
0:00:17 4/26/2013 4 26 2013 0 658 521424 4820078 161 40
8:00:54 1/16/2013 1 16 2013 8 679 521466 4820078 161 40
12:00:53 4/18/2012 4 18 2012 12 666 524205 4820088 120 39
22:00:55 4/16/2014 4 16 2014 22 917 525827 4820094 53 40
8:00:24 4/8/2012 4 8 2012 8 679 524540 4820089 56 40
12:00:55 4/19/2011 4 19 2011 12 641 521606 4820079 159 40
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12:00:53 3/22/2009 3 22 2009 12 642 523920 4820087 160 40
6:00:53 11/11/2013 11 11 2013 6 909 523432 4820086 158 40
14:00:07 3/22/2009 3 22 2009 14 645 523892 4820087 160 40
6:00:33 1/5/2011 1 5 2011 6 646 521960 4820081 159 40
8:00:53 3/28/2012 3 28 2012 8 663 522690 4820083 156 40
12:00:51 3/20/2008 3 20 2008 12 631 523173 4820085 157 40
10:00:54 3/21/2009 3 21 2009 10 638 523595 4820087 158 40
12:00:42 3/5/2010 3 5 2010 12 642 526112 4820096 51 40
18:01:17 12/21/2012 12 21 2012 18 675 525010 4820092 55 40
18:00:45 1/14/2010 1 14 2010 18 640 526854 4820099 48 40
22:00:48 1/2/2012 1 2 2012 22 665 527366 4820102 49 40
4:00:48 12/12/2012 12 12 2012 4 670 526906 4820100 48 40
8:00:42 4/11/2009 4 11 2009 8 642 524076 4820089 120 39
10:00:38 3/19/2009 3 19 2009 10 634 523330 4820087 158 40
14:00:52 3/9/2013 3 9 2013 14 663 522680 4820084 156 40
8:00:53 1/31/2014 1 31 2014 8 916 522807 4820085 157 40
16:00:54 4/22/2010 4 22 2010 16 639 525559 4820095 54 40
10:00:56 3/8/2013 3 8 2013 10 679 524173 4820090 120 39
12:00:17 3/21/2009 3 21 2009 12 638 523588 4820088 158 40
0:00:57 4/5/2010 4 5 2010 0 640 524897 4820092 55 40
18:01:45 3/26/2014 3 26 2014 18 913 524346 4820091 120 39
8:00:44 4/11/2009 4 11 2009 8 646 523874 4820089 160 40
10:01:24 3/10/2011 3 10 2011 10 650 523536 4820088 158 40
12:00:54 4/12/2011 4 12 2011 12 801 523298 4820087 158 40
10:00:48 4/17/2008 4 17 2008 10 634 524123 4820090 120 39
18:00:23 1/10/2014 1 10 2014 18 916 524424 4820091 56 40
8:00:48 3/2/2011 3 2 2011 8 638 523785 4820089 160 40
12:00:54 1/5/2011 1 5 2011 12 646 523180 4820087 157 40
6:01:24 3/14/2014 3 14 2014 6 913 527417 4820103 49 40
14:01:11 3/10/2014 3 10 2014 14 918 524367 4820091 120 39
8:00:44 3/30/2009 3 30 2009 8 644 524125 4820090 120 39
0:00:56 3/20/2010 3 20 2010 0 640 525863 4820097 53 40
22:00:26 1/2/2014 1 2 2014 22 911 524547 4820092 56 40
8:01:24 3/19/2010 3 19 2010 8 652 523903 4820090 160 40
16:01:02 3/18/2010 3 18 2010 16 650 523757 4820090 160 40
4:00:44 5/1/2010 5 1 2010 4 644 526547 4820100 50 40
22:00:53 4/23/2011 4 23 2011 22 669 523885 4820090 160 40
8:00:48 3/21/2010 3 21 2010 8 654 524258 4820092 120 39
22:00:50 1/23/2013 1 23 2013 22 680 522718 4820086 156 40
8:01:12 3/19/2010 3 19 2010 8 644 523857 4820090 160 40
16:00:47 1/2/2013 1 2 2013 16 679 522903 4820087 157 40
8:00:53 3/22/2014 3 22 2014 8 918 524045 4820091 120 39
10:00:47 4/18/2008 4 18 2008 10 635 524363 4820093 120 39
12:00:26 3/31/2011 3 31 2011 12 668 524084 4820092 120 39
8:00:20 3/21/2010 3 21 2010 8 746 525252 4820096 54 40
6:00:42 4/7/2008 4 7 2008 6 632 521999 4820085 155 40
8:00:44 4/19/2013 4 19 2013 8 671 523491 4820090 158 40
4:00:55 1/27/2014 1 27 2014 4 917 522042 4820085 155 40
6:00:54 3/9/2012 3 9 2012 6 666 523670 4820091 160 40
12:01:41 4/30/2011 4 30 2011 12 665 523697 4820091 160 40
20:00:41 4/24/2013 4 24 2013 20 677 521663 4820085 159 40
18:00:53 4/15/2013 4 15 2013 18 677 524460 4820094 56 40
14:00:24 3/22/2009 3 22 2009 14 635 523858 4820092 160 40
12:00:50 3/24/2008 3 24 2008 12 633 523225 4820090 158 40
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8:00:53 3/13/2011 3 13 2011 8 655 523633 4820091 160 40
12:00:24 3/18/2010 3 18 2010 12 746 524176 4820093 120 39
10:01:08 3/13/2009 3 13 2009 10 642 526800 4820103 50 40
8:00:53 3/30/2009 3 30 2009 8 648 524114 4820093 120 39
10:00:54 3/21/2009 3 21 2009 10 644 523489 4820091 158 40
14:00:44 3/18/2011 3 18 2011 14 658 523258 4820090 158 40
12:00:41 3/24/2008 3 24 2008 12 632 523208 4820090 158 40
4:00:48 4/5/2010 4 5 2010 4 638 521561 4820085 161 40
16:00:41 3/6/2010 3 6 2010 16 643 526410 4820102 51 40
14:00:48 4/7/2009 4 7 2009 14 639 524537 4820095 56 40
16:01:11 2/19/2011 2 19 2011 16 639 524212 4820094 120 39
14:00:26 4/17/2011 4 17 2011 14 659 524135 4820094 120 39
16:00:57 4/7/2010 4 7 2010 16 647 524913 4820097 55 40
0:00:24 1/5/2012 1 5 2012 0 665 526819 4820104 48 40
10:00:44 3/10/2011 3 10 2011 10 653 523548 4820092 158 40
16:00:43 4/2/2012 4 2 2012 16 676 525938 4820101 53 40
22:00:54 4/25/2013 4 25 2013 22 658 521421 4820085 161 40
2:00:48 12/17/2013 12 17 2013 2 909 523243 4820091 158 40
6:00:30 4/5/2012 4 5 2012 6 673 526931 4820105 48 40
12:00:53 3/18/2010 3 18 2010 12 650 523759 4820093 160 40
12:00:53 3/21/2009 3 21 2009 12 646 523242 4820091 158 40
4:00:54 4/3/2012 4 3 2012 4 681 521521 4820086 161 40
10:00:48 3/21/2009 3 21 2009 10 643 523479 4820092 158 40
14:00:47 3/4/2014 3 4 2014 14 679 522745 4820090 156 40
18:00:23 4/12/2011 4 12 2011 18 666 522120 4820088 155 40
12:00:50 3/6/2013 3 6 2013 12 679 523782 4820093 160 40
14:00:44 4/8/2011 4 8 2011 14 658 524697 4820097 56 40
18:00:23 4/10/2012 4 10 2012 18 676 523750 4820094 160 40
14:00:42 4/6/2011 4 6 2011 14 659 525103 4820099 55 40
12:00:56 3/4/2013 3 4 2013 12 663 524342 4820096 120 39
18:00:54 4/15/2012 4 15 2012 18 665 524342 4820096 120 39
12:00:54 2/9/2011 2 9 2011 12 639 524209 4820096 120 39
12:00:55 4/20/2011 4 20 2011 12 801 522161 4820089 155 40
2:00:42 3/20/2010 3 20 2010 2 746 525201 4820099 55 40
10:00:54 1/9/2010 1 9 2010 10 640 523199 4820092 157 40
2:01:24 4/6/2009 4 6 2009 2 644 522863 4820091 157 40
6:00:42 4/13/2012 4 13 2012 6 658 523815 4820095 160 40
0:00:41 4/13/2009 4 13 2009 0 641 521366 4820087 161 40
14:00:09 3/18/2010 3 18 2010 14 746 524183 4820096 120 39
8:00:54 3/31/2009 3 31 2009 8 645 524008 4820095 160 40
8:00:23 4/7/2009 4 7 2009 8 648 523986 4820096 160 40
12:00:21 3/27/2010 3 27 2010 12 653 523721 4820095 160 40
14:00:26 12/8/2010 12 8 2010 14 647 522737 4820091 156 40
12:01:48 3/4/2013 3 4 2013 12 666 524295 4820097 120 39
8:00:53 3/31/2012 3 31 2012 8 678 526507 4820105 50 40
12:00:15 4/21/2010 4 21 2010 12 639 523022 4820093 157 40
10:01:18 2/9/2011 2 9 2011 10 801 523997 4820096 160 40
18:00:35 3/9/2010 3 9 2010 18 640 525803 4820103 53 40
10:00:54 3/19/2010 3 19 2010 10 642 523586 4820095 158 40
4:00:53 1/30/2010 1 30 2010 4 643 521730 4820089 159 40
2:00:39 12/10/2012 12 10 2012 2 671 527510 4820110 49 40
16:00:50 1/4/2014 1 4 2014 16 907 522762 4820093 156 40
8:00:57 2/11/2011 2 11 2011 8 646 523619 4820096 160 40
4:00:53 4/26/2012 4 26 2012 4 657 521351 4820088 161 40
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14:01:12 4/19/2008 4 19 2008 14 631 523988 4820097 160 40
18:00:54 3/20/2014 3 20 2014 18 913 527541 4820111 49 40
14:00:41 4/19/2011 4 19 2011 14 641 521916 4820090 159 40
14:01:16 4/14/2010 4 14 2010 14 644 525382 4820103 54 40
22:01:01 11/29/2013 11 29 2013 22 907 527539 4820111 49 40
22:00:59 2/18/2010 2 18 2010 22 642 527511 4820111 49 40
14:00:53 4/15/2009 4 15 2009 14 646 522506 4820093 156 40
0:00:54 2/19/2010 2 19 2010 0 642 527512 4820112 49 40
10:00:41 3/24/2009 3 24 2009 10 639 524155 4820099 120 39
22:00:53 4/6/2010 4 6 2010 22 647 521519 4820090 161 40
18:00:53 4/1/2009 4 1 2009 18 645 522293 4820093 155 40
12:00:50 4/29/2011 4 29 2011 12 650 523438 4820097 158 40
22:00:48 12/11/2012 12 11 2012 22 670 527226 4820111 49 40
6:01:18 4/13/2012 4 13 2012 6 673 524041 4820099 120 39
12:00:48 4/14/2010 4 14 2010 12 644 525218 4820103 54 40
12:00:24 3/21/2009 3 21 2009 12 644 523482 4820097 158 40
14:00:23 4/1/2009 4 1 2009 14 648 522911 4820095 157 40
12:00:48 3/9/2010 3 9 2010 12 647 526213 4820107 51 40
0:00:47 3/26/2012 3 26 2012 0 680 521488 4820091 161 40
18:00:56 4/22/2010 4 22 2010 18 646 525814 4820106 53 40
2:00:41 4/10/2013 4 10 2013 2 658 521396 4820091 161 40
12:00:47 3/15/2010 3 15 2010 12 650 525787 4820106 53 40
12:00:55 12/26/2013 12 26 2013 12 907 523210 4820097 158 40
10:01:24 3/21/2009 3 21 2009 10 647 523524 4820098 158 40
12:00:50 3/19/2011 3 19 2011 12 662 523703 4820099 160 40
18:00:42 4/8/2011 4 8 2011 18 665 522174 4820094 155 40
12:01:16 4/6/2014 4 6 2014 12 916 523580 4820099 158 40
10:00:42 3/22/2009 3 22 2009 10 637 523859 4820100 160 40
10:00:21 4/2/2008 4 2 2008 10 637 524210 4820101 120 39
14:00:40 11/26/2010 11 26 2010 14 653 523969 4820100 160 40
22:00:21 4/26/2008 4 26 2008 22 631 521360 4820091 161 40
14:00:47 12/26/2013 12 26 2013 14 907 523207 4820097 158 40
12:00:56 2/12/2013 2 12 2013 12 679 524274 4820101 120 39
8:00:48 12/22/2012 12 22 2012 8 663 523228 4820098 158 40
10:00:20 4/28/2011 4 28 2011 10 666 524490 4820103 56 40
18:00:42 12/9/2011 12 9 2011 18 659 521619 4820093 159 40
8:00:43 11/10/2010 11 10 2010 8 650 522981 4820098 157 40
18:00:50 2/17/2012 2 17 2012 18 665 525148 4820105 55 40
20:00:53 1/23/2013 1 23 2013 20 680 522713 4820097 156 40
10:00:54 12/1/2010 12 1 2010 10 647 522705 4820097 156 40
8:00:55 3/27/2010 3 27 2010 8 639 524879 4820105 55 40
16:01:01 4/17/2009 4 17 2009 16 640 525980 4820109 53 40
22:00:42 12/5/2010 12 5 2010 22 639 527152 4820113 48 40
22:00:50 4/12/2009 4 12 2009 22 641 521368 4820093 161 40
8:00:47 3/25/2010 3 25 2010 8 643 523342 4820099 158 40
6:00:54 2/11/2011 2 11 2011 6 646 523617 4820100 160 40
14:00:16 3/18/2010 3 18 2010 14 650 523758 4820101 160 40
12:00:26 2/27/2014 2 27 2014 12 907 525382 4820107 54 40
6:00:50 4/3/2012 4 3 2012 6 681 521603 4820094 159 40
8:01:11 12/28/2009 12 28 2009 8 644 523405 4820100 158 40
14:00:48 3/20/2014 3 20 2014 14 917 523177 4820099 157 40
8:00:55 4/25/2014 4 25 2014 8 907 524040 4820102 120 39
22:00:54 4/4/2012 4 4 2012 22 679 525913 4820109 53 40
10:00:53 3/25/2013 3 25 2013 10 663 524570 4820104 56 40
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10:00:50 3/24/2009 3 24 2009 10 645 527101 4820114 48 40
0:00:55 4/5/2012 4 5 2012 0 679 525922 4820110 53 40
14:00:43 4/8/2011 4 8 2011 14 665 524700 4820105 56 40
10:00:48 4/22/2009 4 22 2009 10 640 524551 4820105 56 40
10:00:43 3/24/2009 3 24 2009 10 643 523992 4820103 160 40
4:00:31 2/11/2011 2 11 2011 4 646 523620 4820102 160 40
16:00:42 4/27/2013 4 27 2013 16 671 523349 4820101 158 40
12:00:24 3/25/2011 3 25 2011 12 667 522996 4820100 157 40
8:00:47 3/24/2011 3 24 2011 8 665 523805 4820103 160 40
10:00:42 3/8/2011 3 8 2011 10 650 523429 4820102 158 40
10:00:48 3/29/2009 3 29 2009 10 644 524178 4820104 120 39
4:00:54 4/13/2009 4 13 2009 4 645 527202 4820116 48 40
14:00:54 3/18/2010 3 18 2010 14 644 524118 4820105 120 39
22:00:47 4/4/2012 4 4 2012 22 678 525830 4820111 53 40
16:00:54 4/6/2014 4 6 2014 16 908 525626 4820110 53 40
10:00:41 3/24/2009 3 24 2009 10 634 524226 4820105 120 39
6:00:53 4/3/2012 4 3 2012 6 671 521592 4820096 161 40
8:00:47 4/4/2010 4 4 2010 8 646 524054 4820104 120 39
0:01:11 4/27/2010 4 27 2010 0 654 524634 4820107 56 40
10:00:15 3/23/2008 3 23 2008 10 632 523336 4820102 158 40
2:00:54 11/25/2010 11 25 2010 2 639 527145 4820116 48 40
18:00:37 4/15/2009 4 15 2009 18 635 521249 4820095 161 40
18:00:55 3/23/2009 3 23 2009 18 635 522223 4820098 155 40
10:00:52 3/5/2013 3 5 2013 10 671 524198 4820105 120 39
14:01:12 3/14/2010 3 14 2010 14 646 524833 4820108 55 40
18:00:50 4/26/2009 4 26 2009 18 645 527278 4820118 49 40
8:00:48 3/19/2010 3 19 2010 8 650 523700 4820104 160 40
16:00:42 3/23/2014 3 23 2014 16 909 524067 4820106 120 39
12:00:42 3/20/2009 3 20 2009 12 645 523777 4820105 160 40
12:00:43 3/8/2012 3 8 2012 12 666 523749 4820105 160 40
10:00:49 1/5/2014 1 5 2014 10 907 523203 4820103 157 40
14:00:30 4/4/2013 4 4 2013 14 679 524088 4820106 120 39
4:00:42 4/3/2012 4 3 2012 4 671 521578 4820098 161 40
14:00:59 4/17/2014 4 17 2014 14 907 523553 4820105 158 40
18:00:56 1/3/2013 1 3 2013 18 680 521653 4820098 159 40
16:01:17 4/20/2011 4 20 2011 16 801 523361 4820104 158 40
0:00:47 4/27/2008 4 27 2008 0 631 521350 4820098 161 40
0:00:54 12/12/2011 12 12 2011 0 801 526697 4820117 50 40
22:00:41 4/22/2011 4 22 2011 22 667 523266 4820104 158 40
10:00:41 3/21/2011 3 21 2011 10 668 524077 4820107 120 39
12:00:27 3/24/2009 3 24 2009 12 645 527095 4820119 48 40
8:00:54 3/19/2011 3 19 2011 8 669 523684 4820106 160 40
8:00:54 4/7/2010 4 7 2010 8 655 525601 4820113 54 40
18:00:54 1/16/2013 1 16 2013 18 665 523194 4820104 157 40
2:00:56 3/26/2012 3 26 2012 2 680 521494 4820099 161 40
16:00:53 3/28/2012 3 28 2012 16 666 523634 4820107 160 40
8:00:40 3/31/2011 3 31 2011 8 658 524210 4820109 120 39
8:00:53 3/14/2014 3 14 2014 8 916 524847 4820111 55 40
10:00:54 4/29/2014 4 29 2014 10 908 523895 4820108 160 40
18:01:08 4/3/2011 4 3 2011 18 662 522668 4820104 156 40
10:00:56 3/22/2011 3 22 2011 10 654 523786 4820108 160 40
12:00:42 3/21/2011 3 21 2011 12 666 524221 4820110 120 39
12:01:11 4/1/2013 4 1 2013 12 677 524840 4820112 55 40
12:00:21 4/12/2010 4 12 2010 12 652 523580 4820107 158 40
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14:00:47 4/9/2014 4 9 2014 14 908 526525 4820118 50 40
10:00:55 3/6/2013 3 6 2013 10 663 523908 4820109 160 40
4:00:32 1/10/2010 1 10 2010 4 633 521222 4820100 161 40
18:00:54 1/6/2013 1 6 2013 18 679 521674 4820101 159 40
4:00:55 4/8/2010 4 8 2010 4 650 521273 4820100 161 40
12:00:41 3/6/2013 3 6 2013 12 658 523729 4820108 160 40
8:00:41 12/27/2009 12 27 2009 8 644 523241 4820107 158 40
18:01:13 5/5/2009 5 5 2009 18 642 525009 4820114 55 40
16:00:54 3/5/2010 3 5 2010 16 642 526141 4820118 51 40
0:01:43 3/24/2010 3 24 2010 0 643 521202 4820100 161 40
18:00:49 1/24/2010 1 24 2010 18 639 527393 4820123 49 40
4:00:25 1/5/2010 1 5 2010 4 644 522080 4820103 155 40
2:00:41 4/5/2012 4 5 2012 2 673 526799 4820121 50 40
12:00:44 4/8/2011 4 8 2011 12 665 524698 4820113 56 40
10:00:47 3/21/2009 3 21 2009 10 645 523782 4820109 160 40
14:00:56 3/6/2012 3 6 2012 14 663 524124 4820111 120 39
16:00:37 4/8/2014 4 8 2014 16 917 523451 4820108 158 40
2:00:54 1/27/2014 1 27 2014 2 917 522047 4820104 155 40
16:00:43 3/23/2014 3 23 2014 16 914 523636 4820109 160 40
12:00:33 1/17/2014 1 17 2014 12 908 522917 4820106 157 40
10:00:11 3/21/2009 3 21 2009 10 634 523494 4820109 158 40
14:00:42 3/13/2010 3 13 2010 14 801 525877 4820117 53 40
16:00:42 4/28/2009 4 28 2009 16 646 523257 4820108 158 40
14:00:44 3/23/2011 3 23 2011 14 667 523278 4820108 158 40
10:00:24 3/18/2012 3 18 2012 10 658 523771 4820110 160 40
10:00:47 12/4/2008 12 4 2008 10 633 522539 4820106 156 40
4:00:50 12/11/2012 12 11 2012 4 666 527122 4820123 48 40
14:00:53 3/5/2010 3 5 2010 14 642 526141 4820119 51 40
6:00:44 4/13/2009 4 13 2009 6 645 527203 4820124 48 40
4:00:53 4/9/2011 4 9 2011 4 661 522214 4820106 155 40
14:00:50 4/8/2011 4 8 2011 14 655 524682 4820114 56 40
10:00:49 4/24/2013 4 24 2013 10 658 523019 4820108 157 40
18:00:53 2/13/2010 2 13 2010 18 642 527429 4820125 49 40
12:00:42 4/8/2011 4 8 2011 12 658 524722 4820115 56 40
14:00:42 1/6/2013 1 6 2013 14 679 522004 4820105 155 40
10:00:48 1/6/2013 1 6 2013 10 677 521914 4820105 159 40
22:00:54 2/13/2010 2 13 2010 22 642 527431 4820125 49 40
2:02:05 4/21/2014 4 21 2014 2 916 521536 4820104 161 40
10:00:44 3/24/2008 3 24 2008 10 637 523637 4820111 160 40
4:00:55 5/1/2009 5 1 2009 4 646 521353 4820104 161 40
14:00:56 4/2/2012 4 2 2012 14 675 525259 4820117 54 40
10:00:23 4/15/2009 4 15 2009 10 648 523209 4820110 158 40
10:00:38 3/30/2009 3 30 2009 10 642 523892 4820113 160 40
14:00:24 3/29/2012 3 29 2012 14 675 524588 4820115 56 40
2:00:35 12/13/2012 12 13 2012 2 671 526892 4820124 48 40
16:00:41 4/8/2011 4 8 2011 16 658 524684 4820116 56 40
0:00:53 12/10/2012 12 10 2012 0 671 527494 4820127 49 40
18:00:47 4/7/2011 4 7 2011 18 655 524091 4820114 120 39
4:00:41 12/17/2013 12 17 2013 4 909 523237 4820111 158 40
16:00:46 4/3/2011 4 3 2011 16 801 524771 4820116 56 40
0:00:42 4/27/2008 4 27 2008 0 634 521456 4820105 161 40
14:00:49 4/25/2010 4 25 2010 14 646 523296 4820111 158 40
10:00:44 5/4/2011 5 4 2011 10 667 522714 4820109 156 40
16:00:54 3/20/2010 3 20 2010 16 644 524541 4820116 56 40
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6:00:54 12/16/2010 12 16 2010 6 639 527243 4820127 49 40
10:00:53 3/27/2009 3 27 2009 10 638 523632 4820113 160 40
12:00:42 4/15/2009 4 15 2009 12 646 522575 4820109 156 40
22:00:21 4/28/2009 4 28 2009 22 645 527505 4820128 49 40
6:00:43 1/24/2012 1 24 2012 6 666 525990 4820122 53 40
18:00:23 5/1/2011 5 1 2011 18 654 523849 4820114 160 40
8:00:23 4/30/2011 4 30 2011 8 658 525348 4820120 54 40
6:00:53 12/21/2012 12 21 2012 6 663 523227 4820112 158 40
14:00:47 3/9/2014 3 9 2014 14 916 523956 4820115 160 40
10:00:54 3/20/2008 3 20 2008 10 635 523163 4820112 157 40
14:00:48 11/26/2010 11 26 2010 14 654 523949 4820115 160 40
14:00:42 3/27/2009 3 27 2009 14 638 523073 4820112 157 40
10:01:09 3/10/2011 3 10 2011 10 801 523537 4820114 158 40
2:00:50 12/21/2012 12 21 2012 2 663 523218 4820113 158 40
8:00:27 12/12/2012 12 12 2012 8 670 526924 4820127 48 40
12:00:23 3/22/2009 3 22 2009 12 646 523713 4820115 160 40
6:00:47 4/13/2012 4 13 2012 6 671 523810 4820115 160 40
0:00:38 1/16/2013 1 16 2013 0 679 521610 4820108 159 40
4:00:54 1/3/2013 1 3 2013 4 680 521795 4820109 159 40
14:00:47 3/12/2011 3 12 2011 14 655 523132 4820113 157 40
0:00:39 1/15/2010 1 15 2010 0 643 526647 4820126 50 40
4:00:33 1/24/2012 1 24 2012 4 666 525993 4820124 53 40
6:00:38 4/9/2011 4 9 2011 6 661 522215 4820110 155 40
14:00:48 3/14/2010 3 14 2010 14 650 524906 4820120 55 40
14:00:54 2/2/2012 2 2 2012 14 663 523359 4820114 158 40
22:00:44 4/19/2011 4 19 2011 22 667 521488 4820108 161 40
22:00:46 12/11/2011 12 11 2011 22 801 526949 4820128 48 40
16:00:54 4/2/2012 4 2 2012 16 674 523690 4820116 160 40
22:00:26 4/26/2008 4 26 2008 22 634 521457 4820108 161 40
18:43:42 4/11/2011 4 11 2011 18 660 522644 4820112 156 40
10:00:44 4/8/2012 4 8 2012 10 679 524504 4820119 56 40
10:00:54 1/17/2014 1 17 2014 10 908 522907 4820113 157 40
2:00:42 5/13/2011 5 13 2011 2 666 527123 4820129 48 40
0:00:37 4/9/2011 4 9 2011 0 669 521969 4820110 159 40
12:00:24 4/20/2009 4 20 2009 12 644 524027 4820117 120 39
10:00:35 3/21/2009 3 21 2009 10 637 523934 4820117 160 40
6:00:15 2/21/2011 2 21 2011 6 642 524393 4820119 120 39
18:00:47 3/15/2014 3 15 2014 18 916 526319 4820126 51 40
16:00:41 12/8/2010 12 8 2010 16 647 522632 4820113 156 40
16:00:52 2/3/2014 2 3 2014 16 916 522895 4820114 157 40
18:00:48 5/3/2009 5 3 2009 18 645 526378 4820127 51 40
2:00:57 12/21/2012 12 21 2012 2 679 523240 4820115 158 40
10:00:48 4/15/2009 4 15 2009 10 646 523097 4820115 157 40
4:02:57 2/21/2011 2 21 2011 4 642 524395 4820119 120 39
22:00:42 4/8/2011 4 8 2011 22 658 521984 4820111 159 40
22:00:53 4/7/2010 4 7 2010 22 644 526881 4820129 48 40
22:00:53 1/15/2013 1 15 2013 22 679 521607 4820110 159 40
8:00:54 3/14/2010 3 14 2010 8 647 525546 4820124 54 40
14:00:25 3/5/2013 3 5 2013 14 663 522901 4820115 157 40
16:00:51 12/19/2013 12 19 2013 16 914 523430 4820117 158 40
10:00:53 4/7/2010 4 7 2010 10 651 524394 4820120 120 39
10:00:48 5/8/2009 5 8 2009 10 642 524491 4820120 56 40
10:00:53 4/10/2009 4 10 2009 10 642 524221 4820120 120 39
0:00:20 4/9/2011 4 9 2011 0 658 521985 4820112 159 40
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22:00:55 12/20/2012 12 20 2012 22 679 523217 4820116 158 40
16:00:26 4/27/2011 4 27 2011 16 667 524492 4820121 56 40
12:00:26 3/10/2011 3 10 2011 12 653 523710 4820118 160 40
22:00:53 12/31/2011 12 31 2011 22 665 527585 4820133 49 40
10:00:42 4/8/2011 4 8 2011 10 664 524717 4820122 56 40
8:00:53 3/12/2012 3 12 2012 8 663 523874 4820119 160 40
14:00:50 3/26/2011 3 26 2011 14 662 524660 4820122 56 40
16:00:41 4/3/2011 4 3 2011 16 665 525206 4820124 54 40
18:00:25 4/21/2012 4 21 2012 18 674 523612 4820118 160 40
22:00:54 1/3/2014 1 3 2014 22 916 521951 4820113 159 40
22:00:49 4/8/2011 4 8 2011 22 669 521968 4820113 159 40
14:00:42 3/16/2010 3 16 2010 14 746 525902 4820127 53 40
14:00:47 11/29/2009 11 29 2009 14 643 522664 4820115 156 40
12:00:56 1/6/2013 1 6 2013 12 679 522001 4820113 155 40
14:00:56 4/8/2011 4 8 2011 14 663 524789 4820123 56 40
16:00:54 3/13/2010 3 13 2010 16 801 525341 4820125 54 40
6:00:31 4/27/2009 4 27 2009 6 644 523889 4820120 160 40
22:00:25 1/4/2012 1 4 2012 22 665 526852 4820131 48 40
12:00:55 3/1/2011 3 1 2011 12 638 524147 4820121 120 39
12:00:47 4/2/2011 4 2 2011 12 666 523754 4820120 160 40
18:00:44 4/27/2013 4 27 2013 18 677 523319 4820118 158 40
18:00:53 4/3/2009 4 3 2009 18 642 522796 4820116 156 40
10:00:45 3/23/2008 3 23 2008 10 636 523348 4820118 158 40
8:01:11 4/25/2009 4 25 2009 8 640 524201 4820121 120 39
12:00:41 3/24/2010 3 24 2010 12 653 522189 4820114 155 40
10:00:42 3/24/2009 3 24 2009 10 647 524199 4820121 120 39
0:00:53 11/27/2010 11 27 2010 0 801 523829 4820120 160 40
10:00:48 3/24/2008 3 24 2008 10 633 523326 4820118 158 40
4:00:54 4/11/2009 4 11 2009 4 638 522516 4820116 156 40
16:00:41 4/27/2009 4 27 2009 16 644 523664 4820120 160 40
10:00:52 1/6/2014 1 6 2014 10 907 522860 4820117 157 40
10:00:43 3/27/2009 3 27 2009 10 645 523805 4820121 160 40
2:00:24 1/22/2014 1 22 2014 2 908 522087 4820115 155 40
2:01:11 4/6/2009 4 6 2009 2 646 521788 4820114 159 40
12:00:27 4/2/2009 4 2 2009 12 642 523106 4820118 157 40
18:00:34 1/21/2014 1 21 2014 18 908 522278 4820116 155 40
16:00:54 3/17/2010 3 17 2010 16 644 525137 4820126 55 40
4:00:15 4/25/2011 4 25 2011 4 662 521457 4820113 161 40
0:00:56 1/24/2013 1 24 2013 0 680 522692 4820118 156 40
16:00:55 3/14/2014 3 14 2014 16 908 525574 4820128 54 40
12:00:47 12/1/2010 12 1 2010 12 647 522690 4820118 156 40
0:00:55 4/8/2010 4 8 2010 0 644 526878 4820133 48 40
18:00:54 4/16/2009 4 16 2009 18 640 524236 4820124 120 39
10:00:53 3/2/2012 3 2 2012 10 666 525848 4820130 53 40
4:00:50 1/1/2012 1 1 2012 4 665 527069 4820135 48 40
18:00:44 3/26/2009 3 26 2009 18 639 521761 4820115 159 40
12:00:54 3/21/2011 3 21 2011 12 662 524132 4820124 120 39
18:00:33 3/24/2010 3 24 2010 18 651 523315 4820121 158 40
20:01:00 1/3/2014 1 3 2014 20 916 521954 4820116 159 40
14:00:59 3/7/2012 3 7 2012 14 666 523684 4820122 160 40
4:00:47 12/15/2010 12 15 2010 4 639 527548 4820137 49 40
4:00:44 4/12/2012 4 12 2012 4 674 521675 4820116 159 40
2:00:52 4/25/2011 4 25 2011 2 662 521458 4820115 161 40
18:00:54 4/15/2010 4 15 2010 18 650 527429 4820137 49 40
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4:00:43 4/13/2009 4 13 2009 4 641 521394 4820115 161 40
8:00:54 12/16/2013 12 16 2013 8 916 524401 4820125 56 40
12:00:17 3/27/2010 3 27 2010 12 652 524274 4820125 120 39
14:00:38 1/9/2010 1 9 2010 14 640 522620 4820119 156 40
4:00:53 4/30/2009 4 30 2009 4 646 521328 4820115 161 40
18:01:04 2/13/2010 2 13 2010 18 642 527304 4820137 49 40
2:00:58 4/30/2009 4 30 2009 2 646 521334 4820116 161 40
4:00:18 12/21/2012 12 21 2012 4 663 523218 4820122 158 40
22:00:41 1/24/2010 1 24 2010 22 639 527396 4820138 49 40
10:00:51 2/16/2013 2 16 2013 10 666 522183 4820119 155 40
18:00:48 3/26/2014 3 26 2014 18 908 523910 4820125 160 40
16:00:53 3/24/2011 3 24 2011 16 666 523178 4820122 157 40
8:00:41 3/19/2011 3 19 2011 8 660 523679 4820124 160 40
2:00:56 1/19/2010 1 19 2010 2 639 526837 4820136 48 40
10:01:18 3/1/2011 3 1 2011 10 639 523690 4820124 160 40
22:00:54 3/10/2011 3 10 2011 22 801 523723 4820124 160 40
16:00:44 3/28/2012 3 28 2012 16 658 523316 4820123 158 40
16:01:00 3/27/2009 3 27 2009 16 648 522805 4820122 157 40
16:00:47 3/1/2014 3 1 2014 16 908 526422 4820135 50 40
18:00:23 1/8/2010 1 8 2010 18 639 522059 4820120 155 40
16:00:46 4/4/2009 4 4 2009 16 646 523223 4820124 158 40
2:00:36 11/25/2013 11 25 2013 2 911 527496 4820140 49 40
22:00:54 1/6/2013 1 6 2013 22 679 521396 4820118 161 40
18:00:34 4/19/2011 4 19 2011 18 667 521473 4820118 161 40
14:00:43 3/7/2010 3 7 2010 14 643 527005 4820138 48 40
2:00:33 4/13/2009 4 13 2009 2 641 521394 4820118 161 40
16:00:24 3/27/2009 3 27 2009 16 635 522796 4820123 156 40
14:00:41 3/15/2012 3 15 2012 14 663 523435 4820125 158 40
20:00:53 1/21/2014 1 21 2014 20 679 522005 4820120 155 40
16:00:49 3/7/2014 3 7 2014 16 913 526649 4820137 50 40
6:00:44 4/13/2009 4 13 2009 6 641 521391 4820119 161 40
16:01:41 3/19/2010 3 19 2010 16 640 524180 4820128 120 39
10:00:54 4/11/2009 4 11 2009 10 642 524135 4820128 120 39
2:00:53 1/14/2013 1 14 2013 2 679 521674 4820120 159 40
0:01:11 4/5/2010 4 5 2010 0 638 521525 4820119 161 40
6:00:54 4/11/2009 4 11 2009 6 638 522514 4820123 156 40
8:00:47 1/16/2013 1 16 2013 8 665 521844 4820120 159 40
10:00:54 3/30/2013 3 30 2013 10 679 522626 4820124 156 40
12:00:54 3/23/2008 3 23 2008 12 636 523344 4820126 158 40
10:00:41 4/27/2011 4 27 2011 10 666 526375 4820137 51 40
16:00:50 3/21/2010 3 21 2010 16 746 524453 4820130 56 40
22:00:41 12/16/2013 12 16 2013 22 911 526541 4820138 50 40
8:00:47 4/7/2008 4 7 2008 8 632 523305 4820126 158 40
14:01:12 1/24/2014 1 24 2014 14 916 524672 4820131 56 40
10:00:48 4/19/2008 4 19 2008 10 636 524012 4820129 120 39
10:01:17 3/27/2009 3 27 2009 10 642 523832 4820129 160 40
10:00:48 3/24/2009 3 24 2009 10 638 524119 4820130 120 39
4:00:48 4/5/2012 4 5 2012 4 679 525518 4820135 54 40
6:00:54 4/19/2013 4 19 2013 6 671 523196 4820127 157 40
4:00:48 3/24/2011 3 24 2011 4 668 523634 4820128 160 40
12:00:31 2/20/2014 2 20 2014 12 907 523233 4820127 158 40
2:00:54 3/24/2011 3 24 2011 2 669 523645 4820129 160 40
2:00:48 12/11/2011 12 11 2011 2 801 526884 4820141 48 40
16:00:44 4/12/2011 4 12 2011 16 655 522422 4820125 156 40
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14:00:47 4/20/2011 4 20 2011 14 801 523259 4820127 158 40
12:00:53 11/24/2011 11 24 2011 12 655 522410 4820125 156 40
6:00:31 3/24/2011 3 24 2011 6 668 523636 4820129 160 40
6:00:55 1/16/2013 1 16 2013 6 665 521843 4820123 159 40
14:00:24 3/15/2011 3 15 2011 14 655 524276 4820131 120 39
12:00:56 3/27/2014 3 27 2014 12 908 524426 4820132 56 40
2:00:54 3/24/2011 3 24 2011 2 668 523638 4820129 160 40
14:01:18 3/20/2014 3 20 2014 14 918 523503 4820129 158 40
18:00:23 4/2/2012 4 2 2012 18 675 525265 4820135 54 40
18:00:48 1/6/2013 1 6 2013 18 679 521396 4820122 161 40
16:00:35 4/24/2013 4 24 2013 16 679 523457 4820129 158 40
12:01:11 3/29/2012 3 29 2012 12 666 524808 4820134 55 40
8:00:54 3/19/2010 3 19 2010 8 654 523629 4820130 160 40
10:00:23 4/20/2011 4 20 2011 10 650 525539 4820137 54 40
2:00:49 1/8/2012 1 8 2012 2 665 526830 4820142 48 40
10:00:07 3/21/2011 3 21 2011 10 664 524119 4820132 120 39
22:00:44 12/10/2011 12 10 2011 22 658 527428 4820144 49 40
8:00:54 3/20/2010 3 20 2010 8 644 523918 4820131 160 40
14:00:47 3/20/2011 3 20 2011 14 666 522935 4820128 157 40
12:00:11 3/21/2011 3 21 2011 12 665 523908 4820131 160 40
20:00:42 1/15/2013 1 15 2013 20 679 521608 4820124 159 40
18:00:42 4/20/2010 4 20 2010 18 652 523476 4820130 158 40
22:00:35 4/2/2012 4 2 2012 22 671 521553 4820124 161 40
14:00:25 4/6/2009 4 6 2009 14 644 522633 4820128 156 40
6:00:26 4/5/2012 4 5 2012 6 679 525512 4820138 54 40
14:00:53 11/28/2010 11 28 2010 14 647 522226 4820126 155 40
12:00:50 4/8/2012 4 8 2012 12 672 524312 4820133 120 39
18:00:24 4/25/2014 4 25 2014 18 907 523358 4820130 158 40
12:00:54 4/25/2010 4 25 2010 12 654 523103 4820130 157 40
10:00:54 3/21/2011 3 21 2011 10 665 523907 4820133 160 40
8:00:27 12/4/2010 12 4 2010 8 639 526814 4820144 50 40
16:00:44 3/11/2014 3 11 2014 16 916 524493 4820135 56 40
10:00:55 12/31/2012 12 31 2012 10 679 523166 4820131 157 40
18:00:53 4/29/2009 4 29 2009 18 634 523206 4820131 158 40
22:00:20 1/20/2012 1 20 2012 22 666 527219 4820146 48 40
4:00:54 2/19/2010 2 19 2010 4 644 527106 4820146 48 40
4:00:47 12/11/2011 12 11 2011 4 801 526886 4820145 48 40
4:00:48 3/14/2014 3 14 2014 4 913 527486 4820147 49 40
4:01:12 3/28/2010 3 28 2010 4 644 526944 4820146 48 40
22:00:48 1/21/2014 1 21 2014 22 679 522006 4820128 155 40
14:00:47 4/11/2011 4 11 2011 14 666 524298 4820136 120 39
10:02:22 3/20/2009 3 20 2009 10 644 523379 4820132 158 40
2:00:41 1/24/2013 1 24 2013 2 680 522679 4820130 156 40
14:00:54 3/1/2014 3 1 2014 14 908 526383 4820144 51 40
12:00:09 4/22/2008 4 22 2008 12 632 524301 4820136 120 39
6:01:18 1/16/2013 1 16 2013 6 679 521434 4820126 161 40
10:00:54 3/23/2008 3 23 2008 10 635 523257 4820132 158 40
4:00:27 1/8/2012 1 8 2012 4 665 526822 4820146 48 40
4:00:55 12/16/2010 12 16 2010 4 639 527199 4820148 48 40
10:00:55 3/17/2010 3 17 2010 10 746 525534 4820142 54 40
16:00:24 4/2/2012 4 2 2012 16 675 525246 4820140 54 40
4:00:37 4/9/2012 4 9 2012 4 677 524577 4820138 56 40
16:00:25 4/9/2011 4 9 2011 16 659 524785 4820139 56 40
6:00:54 4/4/2010 4 4 2010 6 639 526846 4820147 48 40
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8:00:23 4/5/2009 4 5 2009 8 639 523591 4820135 158 40
10:00:50 3/5/2013 3 5 2013 10 663 524141 4820137 120 39
22:00:39 2/22/2014 2 22 2014 22 918 523075 4820133 157 40
8:00:56 3/28/2012 3 28 2012 8 676 522835 4820132 157 40
18:00:53 4/13/2012 4 13 2012 18 678 523358 4820134 158 40
14:00:56 4/2/2009 4 2 2009 14 642 523110 4820133 157 40
18:00:41 4/4/2010 4 4 2010 18 655 524926 4820140 55 40
18:00:54 3/23/2014 3 23 2014 18 908 522588 4820132 156 40
12:00:16 4/21/2008 4 21 2008 12 632 526358 4820146 51 40
6:00:56 4/9/2012 4 9 2012 6 677 524576 4820139 56 40
2:00:41 4/26/2012 4 26 2012 2 657 521386 4820128 161 40
12:00:47 3/27/2009 3 27 2009 12 635 523661 4820136 160 40
16:00:26 3/28/2012 3 28 2012 16 676 523641 4820136 160 40
8:00:54 12/17/2012 12 17 2012 8 663 520444 4820126 164 40
10:00:53 1/29/2014 1 29 2014 10 917 522616 4820133 156 40
10:00:42 4/8/2011 4 8 2011 10 663 524722 4820140 56 40
12:00:44 4/11/2011 4 11 2011 12 654 524477 4820139 56 40
8:00:25 4/11/2010 4 11 2010 8 650 523148 4820135 157 40
4:01:18 1/14/2013 1 14 2013 4 679 521676 4820130 159 40
18:00:28 4/6/2009 4 6 2009 18 634 521287 4820129 161 40
6:00:26 3/24/2011 3 24 2011 6 669 523653 4820137 160 40
8:01:23 2/21/2011 2 21 2011 8 642 524385 4820139 120 39
18:01:11 1/27/2009 1 27 2009 18 637 521756 4820130 159 40
12:01:05 4/8/2011 4 8 2011 12 663 524785 4820141 56 40
10:00:27 3/21/2009 3 21 2009 10 635 523597 4820137 158 40
4:00:55 3/24/2011 3 24 2011 4 669 523648 4820137 160 40
8:00:54 3/24/2011 3 24 2011 8 662 523659 4820137 160 40
18:00:54 3/26/2009 3 26 2009 18 644 521859 4820131 159 40
22:00:54 1/16/2014 1 16 2014 22 916 521959 4820132 159 40
14:00:42 11/29/2010 11 29 2010 14 647 521943 4820132 159 40
4:00:20 3/14/2009 3 14 2009 4 637 526902 4820150 48 40
6:00:54 4/10/2011 4 10 2011 6 650 522344 4820133 155 40
18:00:44 4/8/2011 4 8 2011 18 662 522165 4820133 155 40
10:01:42 3/9/2014 3 9 2014 10 917 523813 4820139 160 40
12:00:44 4/2/2012 4 2 2012 12 670 525689 4820146 53 40
20:00:52 12/11/2012 12 11 2012 20 666 527606 4820153 49 40
14:00:41 3/18/2009 3 18 2009 14 644 523964 4820139 160 40
10:00:42 3/28/2010 3 28 2010 10 647 523234 4820137 158 40
18:00:25 4/27/2013 4 27 2013 18 658 524000 4820139 160 40
14:00:56 3/16/2012 3 16 2012 14 663 523472 4820138 158 40
16:00:56 3/1/2014 3 1 2014 16 918 526604 4820149 50 40
0:00:43 1/22/2014 1 22 2014 0 908 522060 4820133 155 40
14:00:53 3/22/2009 3 22 2009 14 637 524581 4820142 56 40
10:00:47 3/21/2011 3 21 2011 10 667 523881 4820139 160 40
2:00:53 3/25/2009 3 25 2009 2 645 526886 4820151 48 40
8:00:30 2/12/2010 2 12 2010 8 639 527528 4820154 49 40
4:00:41 4/19/2009 4 19 2009 4 645 527587     4820154 49      40
20:01:11        4/17/2013       4       17      2013    20      677     525599  4820146 54      40
14:00:55        3/28/2012       3       28      2012    14      675     523908  4820140 160     40
10:00:48        3/8/2012        3       8       2012    10      666     523735  4820139 160     40
14:00:54        3/24/2011       3       24      2011    14      664     523173  4820137 157     40
0:00:56 3/21/2009       3       21      2009    0       633     522913  4820137 157     40
14:00:47        3/30/2010       3       30      2010    14      653     527511  4820154 49      40
12:00:41        1/29/2014       1       29      2014    12      917     522611  4820136 156     40
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6:00:49 3/23/2008       3       23      2008    6       632     523199  4820138 157     40
6:00:27 3/28/2010       3       28      2010    6       644     526940  4820152 48      40
0:00:44 4/20/2008       4       20      2008    0       632     521242  4820132 161     40
16:00:41        4/2/2012        4       2       2012    16      680     524136  4820141 120     39
8:00:54 1/7/2014        1       7       2014    8       908     522130  4820134 155     40
18:00:56        1/14/2010       1       14      2010    18      644     526953  4820152 48      40
10:00:56        3/22/2009       3       22      2009    10      648     524032  4820141 120     39
0:00:53 2/23/2014       2       23      2014    0       918     523094  4820138 157     40
22:00:36        4/19/2008       4       19      2008    22      632     521209  4820132 161     40
12:00:44        3/21/2009       3       21      2009    12      635     523592  4820140 158     40
16:00:21        3/25/2013       3       25      2013    16      658     524322  4820143 120     39
12:00:13        3/20/2009       3       20      2009    12      637     523745  4820141 160     40
22:00:47        3/12/2014       3       12      2014    22      913     527604  4820155 49      40
10:00:24        4/2/2011        4       2       2011    10      668     524366  4820143 120     39
14:00:31        4/12/2011       4       12      2011    14      655     522769  4820138 156     40
0:00:48 4/19/2013       4       19      2013    0       677     521824  4820135 159     40
6:00:23 1/2/2012        1       2       2012    6       665     527020  4820154 48      40
0:00:35 3/25/2009       3       25      2009    0       645     526885  4820153 48      40
8:00:50 12/12/2012      12      12      2012    8       666     526840  4820153 48      40
14:00:53        3/24/2011       3       24      2011    14      660     522902  4820139 157     40
16:00:48        11/30/2010      11      30      2010    16      643     523165  4820140 157     40
14:00:31        4/8/2011        4       8       2011    14      661     524879  4820146 55      40
14:00:22        3/21/2009       3       21      2009    14      635     523592  4820141 158     40
0:00:50 12/11/2011      12      11      2011    0       658     527337  4820156 49      40
12:00:42        4/14/2012       4       14      2012    12      671     523833  4820142 160     40
16:00:50        3/21/2009       3       21      2009    16      642     523828  4820143 160     40
8:00:56 1/10/2010       1       10      2010    8       638     521645  4820135 159     40
12:00:54        4/9/2012        4       9       2012    12      671     523951  4820143 160     40
16:00:41        4/30/2008       4       30      2008    16      634     524107  4820144 120     39
10:00:48        2/18/2011       2       18      2011    10      801     525822  4820150 53      40
2:01:02 4/11/2012       4       11      2012    2       670     525995  4820151 53      40
8:00:24 4/10/2008       4       10      2008    8       636     523593  4820143 158     40
2:00:35 11/22/2013      11      22      2013    2       911     527596  4820158 49      40
4:00:26 4/11/2012       4       11      2012    4       676     524542  4820146 56      40
14:00:25        4/2/2012        4       2       2012    14      666     525914  4820151 53      40
16:00:55        4/15/2014       4       15      2014    16      909     527379  4820157 49      40
4:00:20 3/23/2008       3       23      2008    4       632     523197  4820142 157     40
14:00:42        3/21/2009       3       21      2009    14      638     523601  4820143 158     40
14:00:23        4/4/2011        4       4       2011    14      663     524741  4820147 56      40
2:00:20 4/24/2011       4       24      2011    2       662     521458  4820136 161     40
2:00:34 4/5/2012        4       5       2012    2       679     525534  4820150 54      40
20:00:48        3/9/2013        3       9       2013    20      679     521785  4820137 159     40
20:00:53        1/16/2014       1       16      2014    20      916     521964  4820138 159     40
8:00:22 3/24/2008       3       24      2008    8       632     523479  4820143 158     40
2:00:18 1/30/2010       1       30      2010    2       643     521701  4820137 159     40
8:00:47 2/15/2013       2       15      2013    8       666     521910  4820138 159     40
8:00:48 4/24/2011       4       24      2011    8       666     525878  4820152 53      40
12:01:54        1/16/2013       1       16      2013    12      671     523176  4820142 157     40
0:00:33 12/5/2013       12      5       2013    0       907     526871  4820156 48      40
2:00:53 1/16/2013       1       16      2013    2       680     521646  4820137 159     40
14:00:47        4/6/2011        4       6       2011    14      662     525283  4820150 54      40
12:00:41        3/10/2013       3       10      2013    12      679     523620  4820144 160     40
0:00:50 1/28/2009       1       28      2009    0       637     521755  4820138 159     40
8:00:47 4/13/2011       4       13      2011    8       666     523430  4820144 158     40
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4:02:39 1/16/2013       1       16      2013    4       680     521645  4820138 159     40
14:00:53        3/18/2010       3       18      2010    14      642     524193  4820147 120     39
0:00:41 4/9/2011        4       9       2011    0       801     521836  4820139 159     40
12:00:53        3/11/2014       3       11      2014    12      913     527030  4820158 48      40
12:00:24        3/21/2011       3       21      2011    12      650     523931  4820146 160     40
16:00:43        4/9/2008        4       9       2008    16      631     522871  4820143 157     40
22:00:53        4/8/2011        4       8       2011    22      801     521835  4820139 159     40
6:00:26 2/15/2013       2       15      2013    6       666     521903  4820139 159     40
8:00:56 4/11/2014       4       11      2014    8       913     524162  4820147 120     39
18:00:50        12/11/2012      12      11      2012    18      670     527443  4820160 49      40
22:00:53        4/10/2012       4       10      2012    22      670     525993  4820154 53      40
10:00:34        3/20/2008       3       20      2008    10      633     523300  4820145 158     40
12:01:12        4/29/2009       4       29      2009    12      645     524654  4820150 56      40
16:01:25        2/18/2011       2       18      2011    16      639     524886  4820151 55      40
10:00:56        3/24/2009       3       24      2009    10      637     524145  4820148 120     39
18:00:48        4/7/2011        4       7       2011    18      665     524332  4820149 120     39
10:00:41        4/8/2011        4       8       2011    10      658     524706  4820150 56      40
14:00:41        3/18/2011       3       18      2011    14      665     522993  4820144 157     40
22:00:39        1/27/2009       1       27      2009    22      637     521758  4820140 159     40
20:00:53        2/22/2014       2       22      2014    20      918     523086  4820145 157     40
4:00:54 4/11/2012       4       11      2012    4       670     526003  4820156 53      40
12:00:44        4/28/2008       4       28      2008    12      636     523692  4820147 160     40
14:00:56        11/29/2010      11      29      2010    14      653 521928 4820141 159 40
8:00:48 4/6/2011 4 6 2011 8 666 524413 4820150 56 40
2:00:56 1/16/2013 1 16 2013 2 679 521491 4820140 161 40
0:00:54 1/19/2010 1 19 2010 0 639 526903 4820160 48 40
16:00:42 4/11/2010 4 11 2010 16 646 523544 4820147 158 40
4:00:44 4/24/2011 4 24 2011 4 662 521464 4820140 161 40
0:00:12 4/11/2012 4 11 2012 0 670 525990 4820156 53 40
16:00:45 4/15/2011 4 15 2011 16 658 524216 4820150 120 39
8:00:53 3/24/2011 3 24 2011 8 667 523885 4820149 160 40
10:00:56 4/27/2011 4 27 2011 10 662 524570 4820151 56 40
12:00:56 3/13/2010 3 13 2010 12 643 526087 4820157 51 40
22:00:54 12/17/2010 12 17 2010 22 639 526418 4820158 50 40
10:00:42 4/8/2011 4 8 2011 10 661 524904 4820153 55 40
2:00:56 1/3/2013 1 3 2013 2 677 521602 4820141 159 40
2:00:33 4/19/2009 4 19 2009 2 645 527585 4820163 49 40
20:01:07 4/1/2014 4 1 2014 20 909 521821 4820142 159 40
14:00:48 3/20/2011 3 20 2011 14 664 522953 4820146 157 40
8:00:24 3/30/2009 3 30 2009 8 645 524109 4820150 120 39
4:00:32 1/16/2013 1 16 2013 4 679 521493 4820141 161 40
10:00:53 3/17/2010 3 17 2010 10 650 525398 4820155 54 40
10:00:54 4/10/2009 4 10 2009 10 644 524199 4820151 120 39
8:00:29 3/15/2014 3 15 2014 8 916 525464 4820155 54 40
10:00:50 4/6/2012 4 6 2012 10 666 525997 4820157 53 40
2:00:42 4/9/2011 4 9 2011 2 668 522334 4820144 155 40
18:00:47 3/23/2009 3 23 2009 18 640 522415 4820145 156 40
8:00:54 4/3/2010 4 3 2010 8 642 523057 4820147 157 40
8:00:53 4/12/2011 4 12 2011 8 655 523820 4820150 160 40
2:00:54 3/25/2014 3 25 2014 2 916 526100 4820159 51 40
4:00:25 4/10/2011 4 10 2011 4 659 521815 4820143 159 40
10:00:48 4/15/2009 4 15 2009 10 644 523118 4820148 157 40
4:00:41 1/3/2013 1 3 2013 4 677 521603 4820143 159 40
16:00:48 4/20/2011 4 20 2011 16 667 523793 4820150 160 40
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22:01:17 12/18/2010 12 18 2010 22 639 526802 4820162 50 40
10:00:47 3/19/2010 3 19 2010 10 655 523553 4820150 158 40
10:00:41 3/21/2011 3 21 2011 10 655 523876 4820151 160 40
8:01:24 4/25/2014 4 25 2014 8 913 525280 4820156 54 40
12:00:54 3/6/2014 3 6 2014 12 917 523370 4820149 158 40
12:00:52 3/29/2012 3 29 2012 12 670 524754 4820154 56 40
18:00:42 1/4/2010 1 4 2010 18 639 523190 4820149 157 40
18:00:47 1/14/2010 1 14 2010 18 642 527141 4820163 48 40
12:00:53 4/25/2010 4 25 2010 12 646 523069 4820148 157 40
10:00:50 3/22/2009 3 22 2009 10 633 524005 4820152 160 40
22:00:47 4/2/2012 4 2 2012 22 681 521572 4820143 161 40
18:00:20 4/19/2011 4 19 2011 18 658 523505 4820150 158 40
0:00:23 12/5/2013 12 5 2013 0 911 527021 4820163 48 40
6:00:30 3/19/2010 3 19 2010 6 654 524149 4820153 120 39
18:00:45 12/9/2012 12 9 2012 18 671 527507 4820166 49 40
22:01:05 12/14/2012 12 14 2012 22 670 527090 4820164 48 40
12:00:42 2/23/2011 2 23 2011 12 639 523996 4820152 160 40
10:02:41 4/3/2010 4 3 2010 10 642 523058 4820149 157 40
16:00:49 3/30/2014 3 30 2014 16 918 523378 4820150 158 40
18:00:47 4/3/2012 4 3 2012 18 671 522873 4820149 157 40
12:00:26 4/29/2013 4 29 2013 12 658 524157 4820154 120 39
18:00:40 12/24/2010 12 24 2010 18 642 527135 4820165 48 40
12:00:47 3/23/2011 3 23 2011 12 666 523149 4820150 157 40
12:00:52 4/17/2011 4 17 2011 12 661 523418 4820151 158 40
12:00:56 3/1/2011 3 1 2011 12 642 524303 4820155 120 39
14:00:43 3/12/2010 3 12 2010 14 651 526433 4820163 50 40
12:00:15 4/6/2009 4 6 2009 12 633 524073 4820154 120 39
16:00:48 3/21/2010 3 21 2010 16 652 523697 4820153 160 40
12:00:27 3/21/2009 3 21 2009 12 642 523680 4820153 160 40
8:01:12 4/16/2014 4 16 2014 8 917 525679 4820160 53 40
6:00:53 4/11/2012 4 11 2012 6 677 524583 4820156 56 40
12:00:42 3/25/2011 3 25 2011 12 654 522932 4820150 157 40
14:00:44 3/21/2009 3 21 2009 14 642 523681 4820153 160 40
4:00:47 2/12/2010 2 12 2010 4 639 527489 4820168 49 40
0:00:45 12/21/2012 12 21 2012 0 663 523204 4820152 157 40
2:01:18 5/1/2009 5 1 2009 2 646 521320 4820145 161 40
6:00:37 1/22/2014 1 22 2014 6 908 522097 4820148 155 40
22:00:50 12/24/2010 12 24 2010 22 642 527142 4820167 48 40
12:00:22 3/6/2013 3 6 2013 12 663 523980 4820155 160 40
12:00:26 3/7/2012 3 7 2012 12 666 523633 4820153 160 40
6:00:47 4/11/2012 4 11 2012 6 676 524544 4820157 56 40
10:00:47 3/22/2009 3 22 2009 10 646 523774 4820154 160 40
22:00:54 1/14/2010 1 14 2010 22 642 527140 4820167 48 40
16:00:53 1/6/2013 1 6 2013 16 679 521890 4820148 159 40
22:00:55 4/3/2012 4 3 2012 22 663 521529 4820147 161 40
2:00:53 4/7/2014 4 7 2014 2 916 521495 4820147 161 40
8:00:43 3/18/2012 3 18 2012 8 666 522626 4820151 156 40
12:00:25 3/21/2009 3 21 2009 12 637 523949 4820155 160 40
4:00:28 4/11/2012 4 11 2012 4 677 524586 4820158 56 40
8:00:51 3/22/2011 3 22 2011 8 668 524018 4820156 120 39
16:00:40 12/26/2013 12 26 2013 16 907 523190 4820153 157 40
8:00:48 4/4/2009 4 4 2009 8 635 523770 4820155 160 40
16:00:48 4/9/2011 4 9 2011 16 658 524791 4820159 56 40
8:00:51 4/11/2010 4 11 2010 8 640 523112 4820153 157 40
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8:00:48 4/11/2009 4 11 2009 8 648 524076 4820156 120 39
10:00:44 3/6/2013 3 6 2013 10 658 523791 4820156 160 40
8:00:14 3/19/2010 3 19 2010 8 642 523586 4820155 158 40
8:00:54 3/6/2012 3 6 2012 8 663 524358 4820158 120 39
10:00:54 3/27/2014 3 27 2014 10 908 524472 4820158 56 40
14:00:14 4/4/2012 4 4 2012 14 671 523494 4820155 158 40
10:00:42 4/18/2008 4 18 2008 10 634 524119 4820157 120 39
0:00:44 1/21/2012 1 21 2012 0 666 527275 4820169 49 40
4:00:10 4/6/2009 4 6 2009 4 644 521864 4820150 159 40
2:00:44 4/9/2011 4 9 2011 2 664 522231 4820151 155 40
0:01:12 12/18/2010 12 18 2010 0 639 526417 4820166 50 40
18:00:50 5/11/2011 5 11 2011 18 654 524909 4820161 55 40
10:00:53 3/21/2009 3 21 2009 10 639 523487 4820156 158 40
10:00:44 3/25/2010 3 25 2010 10 651 523750 4820157 160 40
12:00:48 3/26/2011 3 26 2011 12 659 524962 4820161 55 40
4:00:55 4/23/2011 4 23 2011 4 650 522155 4820151 155 40
16:00:49 4/19/2011 4 19 2011 16 655 521818 4820150 159 40
12:01:11 11/24/2011 11 24 2011 12 662 522356 4820152 155 40
6:00:53 12/15/2010 12 15 2010 6 639 527605 4820172 49 40
10:00:48 3/1/2011 3 1 2011 10 655 523745 4820157 160 40
18:00:53 1/19/2010 1 19 2010 18 639 527019 4820169 48 40
6:00:54 2/14/2013 2 14 2013 6 675 524505 4820160 56 40
0:00:41 4/10/2013 4 10 2013 0 658 521343 4820149 161 40
14:00:41 4/27/2009 4 27 2009 14 644 523753 4820157 160 40
18:00:27 3/30/2009 3 30 2009 18 645 524830 4820161 55 40
12:00:41 4/8/2009 4 8 2009 12 645 527110 4820170 48 40
0:00:59 4/9/2011 4 9 2011 0 655 522104 4820152 155 40
6:00:53 2/19/2010 2 19 2010 6 644 527063 4820170 48 40
10:00:41 3/31/2012 3 31 2012 10 679 525237 4820163 54 40
2:00:35 3/14/2014 3 14 2014 2 913 527534 4820172 49 40
16:00:47 1/1/2013 1 1 2013 16 679 522978 4820155 157 40
6:01:41 12/28/2009 12 28 2009 6 644 523215 4820156 158 40
6:00:48 2/12/2010 2 12 2010 6 639 527489 4820172 49 40
12:00:14 1/17/2010 1 17 2010 12 643 525474 4820165 54 40
22:00:34 12/9/2012 12 9 2012 22 671 527516 4820173 49 40
12:00:55 3/6/2010 3 6 2010 12 643 526250 4820168 51 40
12:00:23 3/18/2010 3 18 2010 12 642 524170 4820160 120 39
8:00:41 2/14/2010 2 14 2010 8 644 526123 4820167 51 40
12:00:41 3/20/2009 3 20 2009 12 648 523266 4820157 158 40
18:00:42 3/19/2010 3 19 2010 18 650 523620 4820158 160 40
12:00:54 4/8/2011 4 8 2011 12 661 524885 4820163 55 40
2:00:49 1/7/2014 1 7 2014 2 907 521784 4820152 159 40
14:00:24 4/17/2011 4 17 2011 14 662 526278 4820168 51 40
10:00:43 4/26/2014 4 26 2014 10 913 526980 4820171 48 40
14:00:47 3/20/2011 3 20 2011 14 650 522924 4820156 157 40
8:00:49 4/2/2008 4 2 2008 8 637 524035 4820160 120 39
12:00:53 4/6/2012 4 6 2012 12 679 526438 4820169 50 40
4:00:43 1/22/2014 1 22 2014 4 908 522094 4820154 155 40
12:00:44 3/25/2009 3 25 2009 12 637 523414 4820158 158 40
22:00:53 12/20/2012 12 20 2012 22 663 523199 4820158 157 40
8:00:25 3/2/2011 3 2 2011 8 642 523844 4820160 160 40
14:00:53 4/6/2012 4 6 2012 14 673 526250 4820169 51 40
10:00:41 4/3/2014 4 3 2014 10 918 524332 4820162 120 39
4:00:58 2/14/2010 2 14 2010 4 644 526123 4820169 51 40
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14:00:42 4/19/2011 4 19 2011 14 658 524021 4820161 120 39
6:00:56 2/14/2010 2 14 2010 6 644 526126 4820169 51 40
8:00:38 2/24/2011 2 24 2011 8 646 523996 4820161 160 40
12:00:48 3/1/2011 3 1 2011 12 801 524041 4820161 120 39
10:00:15 3/21/2009 3 21 2009 10 648 523388 4820159 158 40
16:00:53 3/14/2013 3 14 2013 16 663 523262 4820159 158 40
2:00:37 12/13/2012 12 13 2012 2 666 526792 4820172 50 40
14:00:53 1/5/2013 1 5 2013 14 677 522235 4820156 155 40
10:00:49 3/8/2013 3 8 2013 10 663 524324 4820163 120 39
12:00:42 3/17/2011 3 17 2011 12 650 524095 4820162 120 39
16:00:55 1/18/2014 1 18 2014 16 916 524732 4820164 56 40
14:00:24 4/5/2009 4 5 2009 14 640 524206 4820163 120 39
8:01:11 4/19/2014 4 19 2014 8 917 525932 4820169 53 40
8:01:41 1/22/2014 1 22 2014 8 908 522097 4820155 155 40
2:00:48 12/5/2011 12 5 2011 2 667 526993 4820173 48 40
16:00:53 3/9/2013 3 9 2013 16 679 522237 4820156 155 40
18:00:50 1/6/2013 1 6 2013 18 677 521672 4820154 159 40
6:00:32 4/25/2009 4 25 2009 6 644 525007 4820166 55 40
22:00:54 1/19/2010 1 19 2010 22 639 527018 4820174 48 40
10:01:25 3/19/2010 3 19 2010 10 651 523571 4820161 158 40
4:00:51 12/16/2013 12 16 2013 4 916 524810 4820165 55 40
12:00:38 2/3/2014 2 3 2014 12 909 522956 4820159 157 40
2:01:10 4/23/2011 4 23 2011 2 669 524257 4820163 120 39
8:00:53 4/8/2012 4 8 2012 8 673 525547 4820168 54 40
4:00:51 1/3/2014 1 3 2014 4 911 524888 4820166 55 40
8:00:48 12/25/2010 12 25 2010 8 642 527179 4820175 48 40
12:01:17 4/12/2011 4 12 2011 12 666 523477 4820161 158 40
10:00:55 2/24/2013 2 24 2013 10 663 524682 4820165 56 40
8:00:41 3/22/2011 3 22 2011 8 667 524023 4820163 120 39
12:00:44 4/20/2012 4 20 2012 12 666 523766 4820162 160 40
10:00:56 3/20/2008 3 20 2008 10 637 523470 4820161 158 40
10:00:53 3/22/2009 3 22 2009 10 638 523674 4820162 160 40
18:01:18 12/24/2010 12 24 2010 18 642 527133 4820175 48 40
12:00:54 3/11/2011 3 11 2011 12 650 523468 4820162 158 40
2:00:44 1/21/2012 1 21 2012 2 666 527306 4820176 49 40
0:00:56 12/14/2012 12 14 2012 0 671 527411 4820177 49 40
4:00:41 3/16/2010 3 16 2010 4 652 527567 4820177 49 40
12:00:48 3/27/2009 3 27 2009 12 645 523800 4820163 160 40
20:00:32 12/16/2013 12 16 2013 20 911 526814 4820174 50 40
12:00:41 3/6/2013 3 6 2013 12 677 523925 4820164 160 40
2:00:48 4/9/2011 4 9 2011 2 659 521854 4820157 159 40
14:00:48 3/1/2013 3 1 2013 14 663 526292 4820173 51 40
8:00:48 4/3/2012 4 3 2012 8 681 522015 4820157 155 40
6:00:47 4/11/2009 4 11 2009 6 635 522437 4820159 156 40
8:00:21 3/16/2014 3 16 2014 8 917 524625 4820166 56 40
10:00:42 3/22/2009 3 22 2009 10 640 523828 4820164 160 40
16:00:53 4/1/2009 4 1 2009 16 645 522677 4820160 156 40
0:00:43 1/3/2013 1 3 2013 0 677 521627 4820156 159 40
0:01:18 3/20/2010 3 20 2010 0 652 523257 4820162 158 40
18:01:03 12/21/2012 12 21 2012 18 675 524880 4820168 55 40
12:00:53 4/8/2014 4 8 2014 12 917 523362 4820162 158 40
12:00:42 3/30/2013 3 30 2013 12 677 523418 4820162 158 40
12:00:53 2/2/2012 2 2 2012 12 663 523379 4820162 158 40
0:00:47 3/20/2010 3 20 2010 0 654 523221 4820162 158 40
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16:00:15 4/15/2011 4 15 2011 16 664 524174 4820165 120 39
8:01:03 2/18/2012 2 18 2012 8 665 525705 4820171 53 40
10:01:18 2/18/2011 2 18 2011 10 642 525869 4820172 53 40
12:00:47 4/28/2009 4 28 2009 12 640 524694 4820168 56 40
8:00:53 3/27/2010 3 27 2010 8 642 525102 4820169 55 40
20:00:54 1/1/2012 1 1 2012 20 665 527390 4820178 49 40
16:01:32 3/28/2010 3 28 2010 16 644 526762 4820176 50 40
6:00:47 12/7/2013 12 7 2013 6 911 527556 4820179 49 40
6:00:56 4/10/2011 4 10 2011 6 662 522288 4820160 155 40
6:00:48 1/3/2014 1 3 2014 6 911 524923 4820169 55 40
22:00:48 1/16/2013 1 16 2013 22 680 521647 4820158 159 40
8:00:53 2/21/2014 2 21 2014 8 918 523569 4820165 158 40
10:01:37 3/23/2009 3 23 2009 10 640 523422 4820164 158 40
12:00:41 3/9/2014 3 9 2014 12 917 523827 4820166 160 40
12:00:54 4/22/2011 4 22 2011 12 650 523966 4820166 160 40
2:00:44 4/15/2012 4 15 2012 2 658 524549 4820168 56 40
16:00:14 3/20/2011 3 20 2011 16 654 524902 4820170 55 40
0:00:53 1/17/2014 1 17 2014 0 916 522236 4820160 155 40
10:00:42 1/28/2014 1 28 2014 10 917 522776 4820162 156 40
0:00:54 3/28/2010 3 28 2010 0 644 527259 4820179 49 40
0:00:32 2/14/2010 2 14 2010 0 642 527455 4820180 49 40
6:00:44 4/24/2011 4 24 2011 6 667 523761 4820166 160 40
14:00:41 3/6/2010 3 6 2010 14 643 526267 4820176 51 40
10:00:53 4/25/2014 4 25 2014 10 907 524026 4820167 120 39
4:00:54 4/11/2009 4 11 2009 4 635 522435 4820162 156 40
8:00:44 3/18/2014 3 18 2014 8 917 524025 4820168 120 39
8:00:50 3/22/2011 3 22 2011 8 660 523994 4820168 160 40
12:01:09 4/6/2012 4 6 2012 12 672 526144 4820176 51 40
14:00:42 2/10/2011 2 10 2011 14 639 523211 4820165 158 40
16:00:53 3/17/2010 3 17 2010 16 746 525194 4820172 55 40
12:00:42 3/19/2010 3 19 2010 12 650 523627 4820167 160 40
4:00:56 12/17/2012 12 17 2012 4 663 520620 4820157 164 40
22:00:48 4/8/2011 4 8 2011 22 655 522105 4820162 155 40
2:00:53 3/28/2010 3 28 2010 2 644 527260 4820181 49 40
18:01:12 5/7/2010 5 7 2010 18 642 523902 4820168 160 40
14:00:44 4/6/2011 4 6 2011 14 668 525515 4820174 54 40
12:00:43 3/11/2010 3 11 2010 12 639 525878 4820175 53 40
22:00:35 1/21/2014 1 21 2014 22 908 522050 4820162 155 40
12:00:44 4/12/2011 4 12 2011 12 663 523398 4820167 158 40
16:00:41 3/18/2012 3 18 2012 16 658 523573 4820167 158 40
12:00:43 4/25/2011 4 25 2011 12 654 525384 4820174 54 40
6:00:48 4/5/2009 4 5 2009 6 648 523849 4820168 160 40
14:01:26 3/23/2014 3 23 2014 14 908 524137 4820170 120 39
6:00:44 4/6/2009 4 6 2009 6 644 521857 4820162 159 40
20:00:54 1/21/2014 1 21 2014 20 908 522049 4820162 155 40
12:01:11 1/7/2014 1 7 2014 12 917 522638 4820165 156 40
12:00:20 3/24/2009 3 24 2009 12 637 524151 4820170 120 39
12:00:53 1/5/2013 1 5 2013 12 677 522250 4820164 155 40
14:00:53 4/20/2012 4 20 2012 14 677 523717 4820169 160 40
0:00:54 4/19/2009 4 19 2009 0 645 527491 4820184 49 40
16:00:52 12/24/2010 12 24 2010 16 642 526783 4820181 50 40
12:00:20 4/8/2010 4 8 2010 12 655 526016 4820178 51 40
8:00:43 4/10/2008 4 10 2008 8 635 523487 4820169 158 40
22:00:42 4/9/2011 4 9 2011 22 655 521987 4820164 159 40
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8:00:47 3/23/2009 3 23 2009 8 646 523663 4820169 160 40
16:00:57 4/13/2010 4 13 2010 16 644 524536 4820173 56 40
14:00:53 3/16/2010 3 16 2010 14 652 526006 4820178 53 40
6:00:43 12/17/2012 12 17 2012 6 663 520618 4820160 164 40
4:00:49 4/5/2009 4 5 2009 4 648 523848 4820170 160 40
8:00:42 1/8/2010 1 8 2010 8 644 523229 4820168 158 40
14:00:54 11/29/2010 11 29 2010 14 654 522472 4820166 156 40
4:00:33 12/28/2012 12 28 2012 4 680 521241 4820162 161 40
10:00:47 3/22/2011 3 22 2011 10 666 523903 4820171 160 40
0:00:55 4/10/2011 4 10 2011 0 655 521972 4820164 159 40
10:00:53 3/6/2013 3 6 2013 10 679 523797 4820171 160 40
10:00:53 4/14/2012 4 14 2012 10 666 525269 4820176 54 40
10:00:42 4/8/2011 4 8 2011 10 659 524752 4820174 56 40
10:00:53 4/20/2014 4 20 2014 10 907 524107 4820172 120 39
20:00:54 12/20/2012 12 20 2012 20 663 523191 4820169 157 40
18:00:47 4/5/2009 4 5 2009 18 637 525366 4820177 54 40
18:00:47 4/6/2009 4 6 2009 18 645 525194 4820176 55 40
8:00:46 4/10/2012 4 10 2012 8 673 524174 4820172 120 39
16:00:54 3/28/2014 3 28 2014 16 918 524661 4820174 56 40
12:00:36 4/7/2009 4 7 2009 12 643 525040 4820176 55 40
10:00:47 3/18/2010 3 18 2010 10 652 524019 4820172 120 39
12:00:55 3/17/2011 3 17 2011 12 664 524121 4820172 120 39
10:00:54 3/26/2013 3 26 2013 10 663 525417 4820177 54 40
14:00:56 1/26/2014 1 26 2014 14 917 522853 4820168 157 40
12:00:28 3/11/2010 3 11 2010 12 644 525831 4820179 53 40
18:00:47 4/27/2013 4 27 2013 18 671 523424 4820170 158 40
14:00:50 3/15/2012 3 15 2012 14 666 523598 4820171 158 40
22:00:31 1/16/2014 1 16 2014 22 908 522145 4820166 155 40
0:00:54 12/13/2013 12 13 2013 0 671 526662 4820183 50 40
16:00:47 4/1/2011 4 1 2011 16 668 523298 4820170 158 40
14:00:26 3/27/2009 3 27 2009 14 645 523787 4820173 160 40
14:00:44 4/1/2011 4 1 2011 14 668 523289 4820171 158 40
8:00:11 11/27/2010 11 27 2010 8 801 523257 4820171 158 40
8:00:53 4/3/2012 4 3 2012 8 671 522022 4820167 155 40
16:00:38 3/9/2013 3 9 2013 16 663 522429 4820168 156 40
0:00:53 1/17/2013 1 17 2013 0 680 521647 4820166 159 40
2:00:47 4/10/2011 4 10 2011 2 655 521975 4820167 159 40
14:00:47 4/1/2011 4 1 2011 14 662 523705 4820173 160 40
8:00:41 4/11/2009 4 11 2009 8 647 523445 4820172 158 40
16:00:55 3/7/2010 3 7 2010 16 638 527132 4820186 48 40
10:00:23 2/16/2014 2 16 2014 10 918 524778 4820177 56 40
2:00:23 4/1/2014 4 1 2014 2 918 522062 4820168 155 40
6:00:53 1/3/2013 1 3 2013 6 677 521601 4820166 159 40
14:01:49 4/15/2014 4 15 2014 14 909 527381 4820188 49 40
14:00:48 4/10/2012 4 10 2012 14 676 523099 4820172 157 40
16:00:24 4/30/2013 4 30 2013 16 658 525028 4820179 55 40
2:00:55 2/14/2010 2 14 2010 2 642 527472 4820188 49 40
16:00:42 4/9/2014 4 9 2014 16 916 527504 4820188 49 40
20:00:55 1/16/2013 1 16 2013 20 680 521645 4820167 159 40
4:00:57 4/1/2014 4 1 2014 4 918 522061 4820168 155 40
6:00:38 1/10/2010 1 10 2010 6 633 521346 4820166 161 40
18:01:11 12/14/2012 12 14 2012 18 670 527119 4820187 48 40
14:00:23 4/9/2008 4 9 2008 14 635 522965 4820171 157 40
4:00:54 2/14/2010 2 14 2010 4 642 527476 4820189 49 40
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12:00:41 4/18/2008 4 18 2008 12 636 524702 4820178 56 40
18:00:42 3/20/2010 3 20 2010 18 654 524861 4820179 55 40
16:00:37 1/6/2013 1 6 2013 16 677 521842 4820168 159 40
4:00:49 4/21/2014 4 21 2014 4 916 521571 4820167 161 40
18:00:54 4/9/2008 4 9 2008 18 631 522472 4820170 156 40
0:00:26 1/27/2014 1 27 2014 0 917 522088 4820169 155 40
8:00:53 1/14/2013 1 14 2013 8 679 521679 4820168 159 40
12:01:25 2/22/2014 2 22 2014 12 918 523786 4820175 160 40
8:00:25 12/21/2012 12 21 2012 8 663 523221 4820173 158 40
12:00:39 3/20/2009 3 20 2009 12 644 523334 4820174 158 40
18:01:17 3/9/2013 3 9 2013 18 679 521992 4820169 159 40
14:00:47 4/4/2011 4 4 2011 14 669 524387 4820178 120 39
16:00:30 3/17/2012 3 17 2012 16 666 523838 4820176 160 40
2:00:16 3/23/2008 3 23 2008 2 637 523181 4820174 157 40
16:00:54 3/28/2010 3 28 2010 16 650 524747 4820179 56 40
18:00:46 1/19/2009 1 19 2009 18 632 521678 4820169 159 40
18:00:42 4/13/2012 4 13 2012 18 658 523229 4820174 158 40
14:00:51 1/28/2014 1 28 2014 14 917 522707 4820173 156 40
4:00:49 4/9/2011 4 9 2011 4 666 522238 4820171 155 40
12:00:30 3/26/2011 3 26 2011 12 655 525035 4820181 55 40
6:00:48 1/8/2012 1 8 2012 6 665 526904 4820188 48 40
12:00:41 4/18/2008 4 18 2008 12 635 524224 4820178 120 39
10:00:23 4/12/2009 4 12 2009 10 645 525909 4820185 53 40
8:00:36 1/7/2014 1 7 2014 8 907 521798 4820170 159 40
6:00:53 1/8/2010 1 8 2010 6 644 523225 4820175 158 40
8:00:53 4/13/2011 4 13 2011 8 669 523403 4820176 158 40
4:00:48 4/15/2012 4 15 2012 4 676 524183 4820179 120 39
16:00:56 4/13/2012 4 13 2012 16 673 523566 4820177 158 40
10:00:42 3/6/2010 3 6 2010 10 647 526457 4820188 50 40
8:00:41 1/17/2013 1 17 2013 8 680 521638 4820170 159 40
2:01:17 4/5/2009 4 5 2009 2 648 523786 4820178 160 40
12:00:22 3/16/2010 3 16 2010 12 652 526002 4820186 53 40
6:00:54 1/14/2013 1 14 2013 6 679 521679 4820171 159 40
18:00:54 4/16/2014 4 16 2014 18 908 523430 4820176 158 40
10:00:54 1/7/2014 1 7 2014 10 917 522636 4820174 156 40
10:00:29 4/10/2009 4 10 2009 10 648 524175 4820179 120 39
6:00:42 4/1/2014 4 1 2014 6 918 522058 4820172 155 40
14:00:26 3/18/2012 3 18 2012 14 658 523971 4820179 160 40
16:00:48 3/18/2011 3 18 2011 16 662 523579 4820177 158 40
16:00:50 3/9/2010 3 9 2010 16 647 526156 4820187 51 40
8:00:53 3/20/2010 3 20 2010 8 640 524023 4820179 120 39
12:00:56 3/27/2014 3 27 2014 12 918 524629 4820181 56 40
8:00:37 4/4/2009 4 4 2009 8 642 523800 4820178 160 40
14:00:48 3/13/2010 3 13 2010 14 643 526093 4820187 51 40
14:00:44 4/8/2011 4 8 2011 14 659 524933 4820183 55 40
12:00:49 3/27/2009 3 27 2009 12 648 523564 4820178 158 40
22:00:26 1/1/2012 1 1 2012 22 665 527276 4820192 49 40
4:00:34 3/24/2012 3 24 2012 4 666 525080 4820184 55 40
18:00:51 4/15/2010 4 15 2010 18 646 521486 4820171 161 40
12:00:18 3/27/2009 3 27 2009 12 637 523480 4820178 158 40
12:00:47 4/8/2009 4 8 2009 12 641 523501 4820178 158 40
8:00:52 4/5/2009 4 5 2009 8 640 523649 4820179 160 40
12:00:42 3/28/2009 3 28 2009 12 638 523375 4820178 158 40
6:00:33 12/25/2010 12 25 2010 6 642 527176 4820192 48 40
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12:00:42 3/27/2013 3 27 2013 12 663 523630 4820179 160 40
12:01:50 1/16/2013 1 16 2013 12 665 523198 4820178 157 40
10:00:53 4/6/2012 4 6 2012 10 675 525617 4820187 53 40
8:00:47 4/13/2011 4 13 2011 8 658 523458 4820179 158 40
18:00:49 12/27/2012 12 27 2012 18 671 522065 4820174 155 40
12:00:47 3/20/2009 3 20 2009 12 634 523646 4820180 160 40
18:00:36 1/14/2010 1 14 2010 18 643 526869 4820192 48 40
16:00:53 2/10/2011 2 10 2011 16 639 523138 4820178 157 40
2:00:49 4/12/2011 4 12 2011 2 801 521880 4820174 159 40
0:00:41 4/10/2011 4 10 2011 0 801 522014 4820174 155 40
2:00:47 4/16/2009 4 16 2009 2 635 521297 4820172 161 40
8:00:53 4/25/2014 4 25 2014 8 908 524119 4820182 120 39
4:00:53 2/18/2012 2 18 2012 4 665 525496 4820187 54 40
6:00:41 4/9/2011 4 9 2011 6 666 522237 4820175 155 40
8:00:14 4/12/2011 4 12 2011 8 666 523548 4820180 158 40
16:00:54 3/18/2010 3 18 2010 16 642 524368 4820183 120 39
18:00:16 3/8/2014 3 8 2014 18 916 522572 4820176 156 40
2:00:46 1/17/2013 1 17 2013 2 680 521633 4820173 159 40
10:00:24 4/2/2011 4 2 2011 10 667 524382 4820183 120 39
16:01:11 3/4/2014 3 4 2014 16 679 522446 4820177 156 40
14:01:07 4/15/2014 4 15 2014 14 917 526217 4820190 51 40
16:00:47 4/19/2011 4 19 2011 16 666 524187 4820183 120 39
8:00:41 4/5/2012 4 5 2012 8 681 521797 4820174 159 40
22:00:44 4/8/2011 4 8 2011 22 663 521930 4820175 159 40
0:00:23 12/25/2010 12 25 2010 0 642 527148 4820195 48 40
6:00:53 4/12/2013 4 12 2013 6 677 521596 4820174 159 40
0:00:54 1/14/2013 1 14 2013 0 679 521711 4820175 159 40
8:00:32 3/28/2010 3 28 2010 8 647 522748 4820178 156 40
4:00:53 4/23/2009 4 23 2009 4 645 527398 4820196 49 40
10:00:21 4/8/2011 4 8 2011 10 662 524963 4820186 55 40
14:00:47 3/22/2009 3 22 2009 14 642 524154 4820183 120 39
6:00:47 4/16/2009 4 16 2009 6 635 521312 4820174 161 40
22:00:55 4/9/2011 4 9 2011 22 801 522014 4820176 155 40
8:00:14 4/4/2009 4 4 2009 8 645 523817 4820182 160 40
12:00:42 3/22/2008 3 22 2008 12 637 523215 4820180 158 40
14:00:43 4/2/2012 4 2 2012 14 670 525699 4820189 53 40
20:00:47 4/8/2014 4 8 2014 20 909 525863 4820190 53 40
12:00:41 11/26/2009 11 26 2009 12 642 521979 4820176 159 40
18:00:47 4/2/2012 4 2 2012 18 674 523503 4820182 158 40
4:00:55 2/27/2012 2 27 2012 4 666 525141 4820188 55 40
6:00:49 3/16/2010 3 16 2010 6 652 527503 4820197 49 40
10:00:43 3/19/2010 3 19 2010 10 650 523589 4820182 158 40
18:00:44 12/1/2011 12 1 2011 18 658 527101 4820196 48 40
4:00:53 4/12/2011 4 12 2011 4 801 521858 4820177 159 40
20:00:51 1/16/2014 1 16 2014 20 908 522140 4820177 155 40
2:00:54 4/10/2011 4 10 2011 2 801 522016 4820177 155 40
10:00:42 3/27/2014 3 27 2014 10 918 524648 4820186 56 40
6:00:20 12/14/2012 12 14 2012 6 671 527584 4820198 49 40
14:00:48 4/2/2012 4 2 2012 14 679 525231 4820189 54 40
4:00:44 1/17/2013 1 17 2013 4 680 521641 4820176 159 40
12:00:50 4/20/2012 4 20 2012 12 670 523845 4820184 160 40
12:00:49 3/15/2010 3 15 2010 12 638 525982 4820192 53 40
10:00:53 3/24/2008 3 24 2008 10 634 523318 4820182 158 40
8:00:42 3/20/2011 3 20 2011 8 801 523280 4820182 158 40
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16:01:02 3/8/2014 3 8 2014 16 918 524202 4820186 120 39
10:00:54 1/5/2013 1 5 2013 10 677 522251 4820179 155 40
14:00:26 4/2/2011 4 2 2011 14 668 524937 4820188 55 40
2:00:43 5/2/2011 5 2 2011 2 658 525555 4820191 54 40
18:00:41 12/30/2012 12 30 2012 18 671 522071 4820178 155 40
0:00:45 4/4/2012 4 4 2012 0 663 521552 4820177 161 40
0:00:24 12/31/2012 12 31 2012 0 671 522074 4820179 155 40
0:00:41 12/21/2012 12 21 2012 0 671 522111 4820179 155 40
6:00:53 2/14/2010 2 14 2010 6 642 527499 4820199 49 40
4:00:32 4/23/2011 4 23 2011 4 658 522072 4820179 155 40
12:00:41 4/10/2009 4 10 2009 12 638 524052 4820186 120 39
10:00:56 3/1/2011 3 1 2011 10 650 523713 4820185 160 40
2:00:50 12/25/2010 12 25 2010 2 642 527177 4820198 48 40
16:00:48 3/17/2010 3 17 2010 16 642 525430 4820191 54 40
6:00:42 2/18/2012 2 18 2012 6 665 525502 4820192 54 40
12:00:47 4/17/2008 4 17 2008 12 634 524198 4820187 120 39
16:00:25 4/10/2012 4 10 2012 16 676 523183 4820183 157 40
4:00:50 3/23/2008 3 23 2008 4 636 523361 4820184 158 40
4:00:53 4/12/2013 4 12 2013 4 677 521599 4820178 159 40
6:00:44 1/17/2013 1 17 2013 6 680 521635 4820178 159 40
12:00:50 4/1/2009 4 1 2009 12 642 523125 4820184 157 40
14:00:54 3/27/2013 3 27 2013 14 663 523733 4820186 160 40
8:00:48 4/10/2009 4 10 2009 8 642 523926 4820186 160 40
22:00:30 1/6/2013 1 6 2013 22 677 521578 4820179 161 40
8:00:41 3/24/2011 3 24 2011 8 660 524034 4820187 120 39
0:00:36 4/16/2009 4 16 2009 0 635 521296 4820178 161 40
10:00:48 1/5/2011 1 5 2011 10 646 523138 4820184 157 40
14:00:55 4/29/2009 4 29 2009 14 644 523219 4820184 158 40
22:00:56 12/30/2012 12 30 2012 22 671 522067 4820180 155 40
12:00:25 3/16/2010 3 16 2010 12 650 525964 4820194 53 40
6:00:41 3/23/2008 3 23 2008 6 636 523367 4820185 158 40
8:00:53 4/4/2012 4 4 2012 8 675 525415 4820192 54 40
0:00:34 4/9/2011 4 9 2011 0 663 521929 4820180 159 40
14:00:23 12/31/2012 12 31 2012 14 670 523158 4820184 157 40
4:00:41 12/25/2010 12 25 2010 4 642 527174 4820199 48 40
8:00:54 4/5/2012 4 5 2012 8 663 521800 4820180 159 40
0:00:41 4/10/2011 4 10 2011 0 665 521887 4820180 159 40
12:00:50 12/31/2012 12 31 2012 12 670 523158 4820184 157 40
8:00:47 4/2/2009 4 2 2009 8 635 523650 4820186 160 40
0:00:18 12/22/2013 12 22 2013 0 913 526987 4820199 48 40
12:00:47 3/1/2011 3 1 2011 12 655 524028 4820188 120 39
8:00:43 3/15/2011 3 15 2011 8 655 524085 4820188 120 39
18:00:53 4/9/2008 4 9 2008 18 633 522316 4820182 155 40
18:00:47 3/29/2014 3 29 2014 18 916 527100 4820199 48 40
10:00:41 4/15/2008 4 15 2008 10 632 523282 4820185 158 40
22:00:44 4/9/2011 4 9 2011 22 665 521887 4820181 159 40
10:00:43 3/6/2010 3 6 2010 10 639 526591 4820198 50 40
2:00:41 12/12/2011 12 12 2011 2 658 526849 4820199 48 40
18:00:43 4/28/2009 4 28 2009 18 645 527267 4820201 49 40
10:01:12 3/17/2010 3 17 2010 10 642 525436 4820194 54 40
4:00:36 1/7/2014 1 7 2014 4 907 521746 4820181 159 40
6:00:44 3/25/2012 3 25 2012 6 679 523442 4820187 158 40
10:00:50 3/7/2010 3 7 2010 10 643 526963 4820200 48 40
4:00:54 4/16/2009 4 16 2009 4 635 521310 4820180 161 40
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12:00:53 4/8/2011 4 8 2011 12 662 524962 4820193 55 40
14:00:48 3/17/2011 3 17 2011 14 650 524113 4820190 120 39
18:00:25 3/17/2010 3 17 2010 18 642 525420 4820194 54 40
16:00:54 4/7/2014 4 7 2014 16 907 523557 4820188 158 40
18:00:54 12/22/2009 12 22 2009 18 643 524038 4820190 120 39
4:00:48 4/23/2011 4 23 2011 4 669 524250 4820190 120 39
16:00:33 4/3/2011 4 3 2011 16 664 524786 4820192 56 40
4:00:41 12/11/2011 12 11 2011 4 658 526983 4820201 48 40
10:00:43 4/6/2012 4 6 2012 10 679 525619 4820196 53 40
12:00:56 4/5/2011 4 5 2011 12 665 524679 4820192 56 40
2:00:53 4/10/2011 4 10 2011 2 665 521887 4820183 159 40
0:00:42 12/21/2009 12 21 2009 0 638 523998 4820190 160 40
22:00:53 1/23/2012 1 23 2012 22 666 525926 4820198 53 40
22:00:42 4/8/2011 4 8 2011 22 659 521860 4820183 159 40
10:00:48 2/23/2011 2 23 2011 10 642 524545 4820192 56 40
12:00:53 12/8/2010 12 8 2010 12 654 522832 4820186 157 40
16:00:48 4/1/2011 4 1 2011 16 662 523356 4820188 158 40
6:01:00 1/7/2014 1 7 2014 6 907 521748 4820183 159 40
6:00:20 3/24/2011 3 24 2011 6 666 523517 4820189 158 40
10:00:36 4/27/2011 4 27 2011 10 658 526229 4820199 51 40
14:00:47 12/8/2010 12 8 2010 14 654 522840 4820187 157 40
16:00:48 1/4/2011 1 4 2011 16 638 522882 4820187 157 40
22:00:56 12/30/2012 12 30 2012 22 663 523154 4820188 157 40
12:00:46 3/11/2010 3 11 2010 12 638 525941 4820198 53 40
14:00:47 4/15/2014 4 15 2014 14 908 526148 4820199 51 40
16:00:45 4/6/2009 4 6 2009 16 645 524733 4820194 56 40
22:00:54 4/9/2011 4 9 2011 22 669 521830 4820184 159 40
6:00:16 4/23/2009 4 23 2009 6 645 527333 4820204 49 40
12:00:52 2/22/2014 2 22 2014 12 907 523710 4820191 160 40
20:00:52 1/10/2014 1 10 2014 20 916 524584 4820194 56 40
14:00:50 3/27/2010 3 27 2010 14 652 524273 4820193 120 39
4:00:50 3/24/2011 3 24 2011 4 666 523515 4820190 158 40
8:00:48 4/6/2009 4 6 2009 8 637 524114 4820192 120 39
2:00:53 3/24/2011 3 24 2011 2 666 523521 4820190 158 40
10:00:26 4/10/2012 4 10 2012 10 673 524132 4820192 120 39
16:00:33 12/31/2012 12 31 2012 16 670 522991 4820188 157 40
10:00:54 4/11/2009 4 11 2009 10 639 524122 4820193 120 39
0:00:57 12/21/2009 12 21 2009 0 647 523817 4820191 160 40
2:00:43 4/10/2011 4 10 2011 2 669 521830 4820185 159 40
18:01:12 4/4/2010 4 4 2010 18 646 524389 4820194 120 39
6:00:47 4/24/2011 4 24 2011 6 662 521472 4820184 161 40
16:00:55 3/31/2014 3 31 2014 16 916 523507 4820191 158 40
12:00:47 3/25/2011 3 25 2011 12 668 523019 4820189 157 40
18:00:47 12/10/2011 12 10 2011 18 658 527525 4820206 49 40
10:00:30 4/11/2009 4 11 2009 10 648 524151 4820193 120 39
10:00:52 4/25/2014 4 25 2014 10 913 525288 4820198 54 40
8:00:55 4/4/2010 4 4 2010 8 640 524518 4820195 56 40
22:00:31 1/10/2014 1 10 2014 22 916 524576 4820195 56 40
14:00:49 4/14/2009 4 14 2009 14 645 527516 4820206 49 40
0:00:31 4/9/2011 4 9 2011 0 659 521862 4820186 159 40
8:00:48 3/25/2010 3 25 2010 8 639 523451 4820191 158 40
8:00:53 3/28/2014 3 28 2014 8 916 524760 4820196 56 40
8:00:42 3/21/2009 3 21 2009 8 640 524033 4820193 120 39
8:00:53 4/2/2009 4 2 2009 8 645 523688 4820192 160 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

16:00:51 3/23/2011 3 23 2011 16 650 523437 4820191 158 40
0:00:41 4/10/2011 4 10 2011 0 669 521829 4820186 159 40
8:00:20 4/24/2010 4 24 2010 8 639 524498 4820195 56 40
10:00:48 4/14/2012 4 14 2012 10 670 525112 4820197 55 40
0:00:44 4/9/2011 4 9 2011 0 662 522025 4820187 155 40
18:00:54 4/17/2009 4 17 2009 18 640 526323 4820202 51 40
12:00:26 3/21/2009 3 21 2009 12 645 523873 4820193 160 40
4:00:23 12/31/2012 12 31 2012 4 671 522045 4820187 155 40
10:00:42 4/3/2012 4 3 2012 10 671 522121 4820187 155 40
10:00:54 3/25/2010 3 25 2010 10 656 523754 4820193 160 40
10:00:47 3/21/2011 3 21 2011 10 662 524058 4820194 120 39
10:00:44 3/31/2012 3 31 2012 10 676 525405 4820199 54 40
18:00:26 3/31/2010 3 31 2010 18 639 524759 4820197 56 40
10:00:56 4/14/2012 4 14 2012 10 665 523662 4820193 160 40
8:00:26 3/28/2012 3 28 2012 8 680 521860 4820187 159 40
12:00:50 1/28/2014 1 28 2014 12 917 522764 4820190 156 40
14:00:54 2/2/2012 2 2 2012 14 665 523383 4820192 158 40
2:00:23 12/11/2011 12 11 2011 2 658 526980 4820205 48 40
16:00:48 3/23/2014 3 23 2014 16 907 524193 4820195 120 39
6:00:54 4/10/2012 4 10 2012 6 658 525588 4820200 54 40
4:00:56 1/2/2012 1 2 2012 4 665 526981 4820206 48 40
16:00:54 4/6/2012 4 6 2012 16 666 526191 4820203 51 40
18:00:29 4/9/2008 4 9 2008 18 635 522393 4820189 155 40
12:00:48 4/4/2012 4 4 2012 12 671 523442 4820193 158 40
6:01:03 12/31/2012 12 31 2012 6 671 522049 4820188 155 40
14:00:56 4/8/2011 4 8 2011 14 650 524975 4820198 55 40
14:01:11 3/9/2013 3 9 2013 14 679 522730 4820190 156 40
12:01:03 2/2/2012 2 2 2012 12 665 523389 4820193 158 40
12:00:48 3/27/2009 3 27 2009 12 638 523612 4820193 160 40
10:00:57 2/20/2014 2 20 2014 10 907 523398 4820193 158 40
18:00:53 4/30/2008 4 30 2008 18 634 524108 4820195 120 39
20:00:39 12/30/2012 12 30 2012 20 663 523155 4820192 157 40
2:00:55 11/29/2011 11 29 2011 2 650 527618 4820209 49 40
16:00:53 1/9/2010 1 9 2010 16 640 522448 4820190 156 40
6:00:56 3/19/2010 3 19 2010 6 642 524131 4820196 120 39
14:00:55 3/9/2013 3 9 2013 14 677 522921 4820192 157 40
8:00:44 4/4/2012 4 4 2012 8 666 525710 4820202 53 40
10:00:48 3/19/2010 3 19 2010 10 640 523467 4820194 158 40
12:00:36 3/5/2013 3 5 2013 12 671 523929 4820196 160 40
6:00:48 4/23/2011 4 23 2011 6 669 524244 4820197 120 39
6:00:54 3/24/2011 3 24 2011 6 650 523493 4820194 158 40
16:00:27 3/21/2009 3 21 2009 16 645 524528 4820198 56 40
16:00:55 3/29/2010 3 29 2010 16 638 521682 4820188 159 40
4:00:50 4/10/2012 4 10 2012 4 658 525621 4820202 53 40
4:00:56 3/20/2010 3 20 2010 4 654 522828 4820193 157 40
16:00:44 4/6/2014 4 6 2014 16 909 525475 4820202 54 40
8:00:47 3/22/2011 3 22 2011 8 654 524146 4820197 120 39
6:00:41 4/16/2010 4 16 2010 6 653 521665 4820189 159 40
8:00:11 3/21/2009 3 21 2009 8 645 523966 4820197 160 40
22:01:11 1/13/2013 1 13 2013 22 679 521888 4820190 159 40
0:00:42 12/21/2009 12 21 2009 0 633 523719 4820196 160 40
8:00:31 4/1/2013 4 1 2013 8 663 525961 4820204 53 40
22:00:55 4/11/2011 4 11 2011 22 801 521804 4820190 159 40
22:00:56 12/20/2010 12 20 2010 22 639 526926 4820208 48 40
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8:00:48 4/7/2008 4 7 2008 8 635 523610 4820196 160 40
16:00:48 4/5/2009 4 5 2009 16 646 524422 4820199 56 40
8:01:48 4/28/2011 4 28 2011 8 668 524630 4820200 56 40
12:00:54 3/18/2011 3 18 2011 12 665 523038 4820194 157 40
0:00:41 4/12/2011 4 12 2011 0 801 521804 4820190 159 40
6:00:54 4/9/2012 4 9 2012 6 679 525324 4820203 54 40
0:00:41 1/13/2012 1 13 2012 0 665 526833 4820209 48 40
14:00:49 3/13/2011 3 13 2011 14 654 523119 4820195 157 40
12:00:48 4/15/2013 4 15 2013 12 658 523891 4820198 160 40
16:00:53 3/21/2009 3 21 2009 16 634 523860 4820198 160 40
22:00:47 4/8/2011 4 8 2011 22 662 522023 4820191 155 40
10:01:01 2/20/2014 2 20 2014 10 908 523357 4820196 158 40
12:00:47 3/21/2009 3 21 2009 12 634 523846 4820198 160 40
2:01:12 12/31/2012 12 31 2012 2 671 522048 4820192 155 40
6:01:03 4/10/2014 4 10 2014 6 916 527137 4820211 48 40
2:00:47 3/24/2011 3 24 2011 2 650 523494 4820197 158 40
8:00:44 12/31/2012 12 31 2012 8 671 522037 4820192 155 40
12:00:23 4/24/2011 4 24 2011 12 662 523261 4820196 158 40
18:00:22 3/26/2009 3 26 2009 18 634 521721 4820191 159 40
18:00:17 1/10/2010 1 10 2010 18 633 522007 4820192 155 40
16:00:26 11/26/2011 11 26 2011 16 667 522142 4820193 155 40
14:00:23 4/18/2008 4 18 2008 14 635 524228 4820200 120 39
10:00:53 3/24/2009 3 24 2009 10 640 524218 4820200 120 39
0:00:36 1/15/2010 1 15 2010 0 642 526975 4820211 48 40
4:00:48 3/24/2011 3 24 2011 4 650 523492 4820198 158 40
16:00:50 4/19/2011 4 19 2011 16 647 521583 4820192 161 40
6:01:07 4/11/2012 4 11 2012 6 670 525973 4820207 53 40
2:00:54 4/9/2011 4 9 2011 2 662 522025 4820193 155 40
4:00:56 1/24/2013 1 24 2013 4 680 522658 4820196 156 40
18:00:48 4/25/2013 4 25 2013 18 677 523609 4820199 158 40
0:00:48 1/2/2012 1 2 2012 0 665 527008 4820212 48 40
18:00:53 12/31/2012 12 31 2012 18 670 522959 4820197 157 40
10:00:53 3/17/2010 3 17 2010 10 651 525346 4820206 54 40
18:00:56 1/18/2010 1 18 2010 18 639 527375 4820214 49 40
14:00:33 3/16/2010 3 16 2010 14 650 525970 4820208 53 40
6:00:54 12/17/2012 12 17 2012 6 666 527421 4820214 49 40
4:00:51 4/10/2014 4 10 2014 4 916 527135 4820213 48 40
14:00:19 12/4/2008 12 4 2008 14 633 522532 4820196 156 40
8:01:12 2/14/2010 2 14 2010 8 642 527444 4820215 49 40
16:00:39 3/6/2010 3 6 2010 16 642 526777 4820212 50 40
6:00:48 4/6/2010 4 6 2010 6 638 523237 4820199 158 40
4:00:50 12/14/2012 12 14 2012 4 671 527448 4820215 49 40
22:00:56 12/11/2011 12 11 2011 22 650 526822 4820212 48 40
4:00:56 11/25/2010 11 25 2010 4 639 527401 4820215 49 40
16:00:41 3/28/2010 3 28 2010 16 641 524590 4820204 56 40
8:00:54 4/1/2009 4 1 2009 8 645 524129 4820202 119 38
16:00:48 4/21/2009 4 21 2009 16 644 524333 4820203 120 39
16:00:44 3/13/2014 3 13 2014 16 908 525680 4820208 53 40
12:00:37 3/29/2014 3 29 2014 12 918 524971 4820206 55 40
18:00:47 1/14/2010 1 14 2010 18 642 527063 4820214 48 40
10:00:13 3/22/2011 3 22 2011 10 663 523944 4820202 151 40
12:00:21 3/27/2009 3 27 2009 12 647 523675 4820201 151 40
8:00:23 4/4/2011 4 4 2011 8 668 524374 4820204 120 39
12:00:47 3/26/2011 3 26 2011 12 666 524896 4820206 55 40
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18:00:53 1/6/2013 1 6 2013 18 677 521578 4820195 150 38
10:00:41 4/4/2012 4 4 2012 10 676 525290 4820208 54 40
18:00:21 3/23/2014 3 23 2014 18 907 522338 4820197 155 40
18:01:12 3/27/2009 3 27 2009 18 642 523163 4820200 157 40
14:00:54 11/29/2010 11 29 2010 14 638 522020 4820196 145 40
6:00:23 11/25/2010 11 25 2010 6 639 527421 4820216 49 40
10:00:41 3/22/2011 3 22 2011 10 659 524027 4820203 119 38
8:00:53 3/23/2009 3 23 2009 8 638 523586 4820202 149 40
18:00:53 3/24/2010 3 24 2010 18 638 521767 4820196 148 40
14:00:41 3/21/2009 3 21 2009 14 634 523864 4820203 151 40
16:00:56 1/23/2014 1 23 2014 16 908 523353 4820202 149 40
10:00:42 3/21/2011 3 21 2011 10 669 524125 4820204 119 38
14:00:47 4/14/2012 4 14 2012 14 671 523798 4820203 151 40
18:00:24 3/22/2012 3 22 2012 18 670 522504 4820199 156 40
2:00:36 1/2/2012 1 2 2012 2 665 526993 4820216 48 40
14:00:18 4/17/2008 4 17 2008 14 634 524212 4820205 119 38
14:00:43 4/12/2011 4 12 2011 14 659 522841 4820200 147 40
8:00:23 4/16/2012 4 16 2012 8 658 523853 4820204 151 40
18:00:49 12/30/2012 12 30 2012 18 671 522546 4820200 146 40
8:00:25 3/9/2012 3 9 2012 8 663 523702 4820204 151 40
6:00:42 3/8/2011 3 8 2011 6 654 524166 4820206 119 38
14:00:49 4/28/2009 4 28 2009 14 646 523239 4820202 149 40
4:00:53 3/8/2011 3 8 2011 4 654 524166 4820206 119 38
8:00:53 1/10/2010 1 10 2010 8 633 521355 4820196 150 38
2:00:48 4/27/2008 4 27 2008 2 631 521528 4820197 150 38
6:00:41 4/6/2009 4 6 2009 6 648 523178 4820202 147 40
18:00:49 4/23/2014 4 23 2014 18 907 524371 4820207 119 38
12:00:41 4/20/2012 4 20 2012 12 677 523755 4820205 151 40
4:00:42 2/3/2012 2 3 2012 4 665 523337 4820203 149 40
6:00:54 2/3/2012 2 3 2012 6 665 523340 4820203 149 40
16:00:41 4/21/2011 4 21 2011 16 666 526141 4820214 51 40
22:00:55 1/4/2010 1 4 2010 22 644 522524 4820201 146 40
4:00:54 4/23/2011 4 23 2011 4 654 522149 4820200 145 40
0:00:48 4/9/2011 4 9 2011 0 650 521933 4820199 148 40
20:01:18 1/2/2014 1 2 2014 20 909 524479 4820208 46 40
10:00:55 3/7/2010 3 7 2010 10 639 527143 4820218 48 40
18:00:50 3/22/2008 3 22 2008 18 635 523269 4820204 149 40
4:00:47 1/12/2012 1 12 2012 4 665 526919 4820217 48 40
6:00:55 12/28/2012 12 28 2012 6 680 521346 4820197 150 38
16:00:38 4/9/2013 4 9 2013 16 658 524009 4820207 151 40
14:00:48 4/20/2014 4 20 2014 14 907 523277 4820204 149 40
2:00:47 3/20/2010 3 20 2010 2 654 522814 4820203 147 40
2:00:42 3/8/2011 3 8 2011 2 654 524161 4820208 119 38
10:00:52 4/29/2014 4 29 2014 10 907 523856 4820207 151 40
8:00:42 4/14/2012 4 14 2012 8 676 524519 4820210 46 40
8:00:55 11/23/2010 11 23 2010 8 651 528510 4820226 47 40
4:00:38 3/25/2012 3 25 2012 4 679 523440 4820206 149 40
14:00:48 4/4/2011 4 4 2011 14 665 524744 4820211 46 40
10:00:53 4/8/2011 4 8 2011 10 660 524904 4820212 44 40
4:00:55 12/17/2012 12 17 2012 4 666 527350 4820221 38 40
16:00:41 3/17/2010 3 17 2010 16 638 524681 4820211 46 40
16:00:49 4/3/2011 4 3 2011 16 659 524644 4820211 46 40
6:00:54 12/3/2011 12 3 2011 6 801 527084 4820220 37 40
18:00:54 3/22/2010 3 22 2010 18 746 524684 4820211 46 40
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22:00:43 12/20/2012 12 20 2012 22 671 522121 4820202 145 40
4:00:48 4/27/2008 4 27 2008 4 631 521528 4820200 150 38
14:00:40 4/6/2011 4 6 2011 14 664 525406 4820214 42 40
12:00:54 11/28/2010 11 28 2010 12 647 522283 4820203 145 40
16:00:47 12/15/2010 12 15 2010 16 639 528115 4820225 45 40
16:00:41 4/17/2011 4 17 2011 16 666 526084 4820217 40 40
14:00:55 1/17/2010 1 17 2010 14 643 525416 4820214 42 40
12:00:24 3/21/2009 3 21 2009 12 633 524019 4820209 119 38
12:00:49 4/9/2012 4 9 2012 12 676 524299 4820210 119 38
4:00:53 4/10/2011 4 10 2011 4 661 521805 4820202 148 40
8:00:24 3/24/2014 3 24 2014 8 913 527154 4820222 37 40
6:00:56 1/3/2013 1 3 2013 6 680 521776 4820202 148 40
8:00:53 2/3/2012 2 3 2012 8 665 523331 4820207 149 40
22:00:48 4/8/2011 4 8 2011 22 650 521935 4820203 148 40
14:00:26 3/20/2009 3 20 2009 14 645 524179 4820210 119 38
8:00:56 3/22/2011 3 22 2011 8 650 524367 4820211 119 38
6:01:11 12/12/2009 12 12 2009 6 644 522126 4820204 145 40
0:00:42 1/8/2012 1 8 2012 0 665 526971 4820221 37 40
10:00:50 5/3/2009 5 3 2009 10 645 526782 4820221 39 40
12:00:41 3/16/2010 3 16 2010 12 638 525830 4820217 41 40
2:00:31 4/9/2011 4 9 2011 2 650 521932 4820203 148 40
10:00:54 4/8/2011 4 8 2011 10 650 524942 4820214 44 40
6:00:49 3/9/2012 3 9 2012 6 663 523700 4820209 151 40
0:00:50 3/18/2011 3 18 2011 0 650 523144 4820207 147 40
2:00:55 2/3/2012 2 3 2012 2 665 523339 4820208 149 40
22:00:44 12/27/2012 12 27 2012 22 671 522073 4820204 145 40
12:00:55 1/9/2010 1 9 2010 12 638 523187 4820208 147 40
10:00:53 4/19/2014 4 19 2014 10 909 523934 4820210 151 40
18:00:47 1/18/2010 1 18 2010 18 640 527365 4820224 38 40
18:00:47 1/13/2013 1 13 2013 18 679 521895 4820204 148 40
8:00:35 3/23/2011 3 23 2011 8 669 524077 4820211 119 38
14:00:44 3/29/2011 3 29 2011 14 668 525408 4820217 42 40
18:00:23 12/27/2012 12 27 2012 18 671 522080 4820205 145 40
2:00:14 3/18/2011 3 18 2011 2 650 523143 4820209 147 40
6:00:54 4/14/2008 4 14 2008 6 633 521818 4820204 148 40
18:00:55 4/9/2008 4 9 2008 18 632 521748 4820204 148 40
22:00:53 4/11/2011 4 11 2011 22 650 521824 4820204 148 40
10:00:33 3/5/2012 3 5 2012 10 663 524320 4820213 119 38
8:00:55 1/16/2013 1 16 2013 8 680 521647 4820204 148 40
8:00:53 3/22/2013 3 22 2013 8 671 525133 4820216 44 40
18:00:29 3/24/2014 3 24 2014 18 907 523676 4820211 151 40
0:00:50 12/12/2011 12 12 2011 0 650 526806 4820223 39 40
12:00:56 3/27/2009 3 27 2009 12 642 523727 4820211 151 40
20:00:51 1/20/2012 1 20 2012 20 666 527195 4820224 37 40
16:00:24 4/17/2011 4 17 2011 16 662 526043 4820220 40 40
8:00:48 4/4/2009 4 4 2009 8 646 523715 4820212 151 40
6:00:26 12/5/2011 12 5 2011 6 667 527013 4820224 37 40
14:00:47 3/24/2011 3 24 2011 14 667 523080 4820210 147 40
14:00:23 3/27/2009 3 27 2009 14 642 523727 4820212 151 40
12:00:53 12/4/2008 12 4 2008 12 633 522523 4820208 146 40
10:00:41 3/20/2008 3 20 2008 10 631 523199 4820210 147 40
8:00:48 4/26/2014 4 26 2014 8 913 526403 4820222 40 40
16:00:38 2/13/2010 2 13 2010 16 642 527142 4820225 37 40
12:00:32 4/21/2010 4 21 2010 12 646 523542 4820212 149 40
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18:00:23 3/26/2009 3 26 2009 18 645 522494 4820208 146 40
6:01:18 4/25/2011 4 25 2011 6 662 521528 4820205 150 38
0:00:56 1/14/2014 1 14 2014 0 679 521730 4820206 148 40
6:00:54 1/16/2013 1 16 2013 6 680 521645 4820206 148 40
0:00:30 4/12/2011 4 12 2011 0 650 521823 4820206 148 40
10:00:49 11/28/2010 11 28 2010 10 647 522281 4820208 145 40
10:01:44 3/18/2010 3 18 2010 10 644 524044 4820214 119 38
18:00:53 2/28/2014 2 28 2014 18 913 528095 4820230 45 40
14:01:10 4/9/2014 4 9 2014 14 916 527508 4820227 38 40
10:00:19 4/4/2008 4 4 2008 10 635 523742 4820213 151 40
14:01:40 3/29/2014 3 29 2014 14 918 524968 4820218 44 40
12:00:22 4/8/2011 4 8 2011 12 655 524875 4820217 44 40
14:00:50 3/14/2009 3 14 2009 14 645 527991 4820230 43 40
8:00:41 1/3/2013 1 3 2013 8 680 521771 4820207 148 40
12:00:21 4/8/2011 4 8 2011 12 650 524950 4820218 44 40
12:00:47 3/23/2011 3 23 2011 12 660 523094 4820211 147 40
4:00:47 4/14/2008 4 14 2008 4 633 521820 4820207 148 40
16:00:48 4/17/2008 4 17 2008 16 634 524208 4820215 119 38
12:00:26 3/24/2009 3 24 2009 12 640 524228 4820215 119 38
18:00:55 12/1/2011 12 1 2011 18 650 527822 4820229 43 40
12:00:42 3/18/2010 3 18 2010 12 644 524048 4820215 119 38
10:00:33 3/6/2010 3 6 2010 10 640 526664 4820225 39 40
16:00:52 3/16/2014 3 16 2014 16 913 527738 4820229 43 40
18:00:54 12/20/2012 12 20 2012 18 671 522132 4820208 145 40
4:00:53 4/6/2009 4 6 2009 4 648 523164 4820212 147 40
10:01:12 12/19/2010 12 19 2010 10 639 527976 4820230 43 40
16:00:48 3/21/2009 3 21 2009 16 637 524541 4820217 46 40
4:00:41 4/11/2010 4 11 2010 4 654 527832 4820230 43 40
10:00:53 5/8/2011 5 8 2011 10 668 527155 4820227 37 40
8:00:42 4/15/2009 4 15 2009 8 645 527549 4820229 38 40
10:00:54 3/21/2011 3 21 2011 10 666 524119 4820216 119 38
16:00:41 3/7/2010 3 7 2010 16 643 527043 4820227 37 40
10:01:00 2/9/2011 2 9 2011 10 642 524062 4820216 119 38
10:00:43 3/22/2008 3 22 2008 10 637 523228 4820213 149 40
22:00:49 1/12/2012 1 12 2012 22 665 526843 4820226 37 40
0:00:48 1/7/2013 1 7 2013 0 677 521597 4820208 148 40
10:00:47 3/24/2008 3 24 2008 10 632 523312 4820213 149 40
18:00:19 1/18/2010 1 18 2010 18 639 527277 4820228 38 40
12:00:43 3/28/2009 3 28 2009 12 648 523336 4820214 149 40
22:00:25 1/26/2014 1 26 2014 22 917 522101 4820210 145 40
6:00:53 1/7/2013 1 7 2013 6 677 521623 4820208 148 40
12:00:23 4/17/2011 4 17 2011 12 801 523871 4820216 151 40
16:00:47 3/13/2014 3 13 2014 16 918 524965 4820220 44 40
18:01:12 4/15/2012 4 15 2012 18 671 523716 4820215 151 40
20:00:42 1/26/2014 1 26 2014 20 917 522099 4820210 145 40
16:00:42 4/5/2009 4 5 2009 16 648 524516 4820218 46 40
12:00:51 4/8/2011 4 8 2011 12 664 524723 4820219 46 40
18:00:43 3/23/2014 3 23 2014 18 909 522917 4820213 147 40
8:00:56 4/18/2008 4 18 2008 8 634 523135 4820214 147 40
22:00:39 3/22/2014 3 22 2014 22 918 523808 4820216 151 40
8:02:07 3/27/2010 3 27 2010 8 655 524929 4820220 44 40
0:00:26 1/5/2010 1 5 2010 0 644 521723 4820209 148 40
14:00:23 3/21/2009 3 21 2009 14 637 524442 4820219 46 40
6:00:47 4/12/2011 4 12 2011 6 650 522045 4820210 145 40
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8:00:42 3/24/2011 3 24 2011 8 664 523673 4820216 151 40
16:00:49 12/21/2010 12 21 2010 16 639 527478 4820230 38 40
18:00:53 1/4/2010 1 4 2010 18 644 522534 4820212 146 40
18:01:17 3/20/2010 3 20 2010 18 651 524845 4820220 44 40
18:00:21 4/11/2011 4 11 2011 18 663 522476 4820212 146 40
12:00:41 4/3/2012 4 3 2012 12 676 524726 4820220 46 40
12:00:41 3/22/2009 3 22 2009 12 648 524234 4820218 119 38
8:00:55 4/20/2009 4 20 2009 8 640 524300 4820219 119 38
10:00:22 12/20/2010 12 20 2010 10 639 527270 4820230 38 40
12:00:41 3/14/2010 3 14 2010 12 801 524906 4820221 44 40
14:00:47 4/19/2008 4 19 2008 14 635 523686 4820217 151 40
8:00:54 1/7/2013 1 7 2013 8 677 521622 4820210 148 40
14:00:50 4/6/2011 4 6 2011 14 654 525624 4820224 41 40
16:00:37 4/14/2012 4 14 2012 16 671 523786 4820218 151 40
8:00:53 3/19/2011 3 19 2011 8 664 523548 4820217 149 40
18:01:12 2/14/2010 2 14 2010 18 642 525845 4820225 41 40
16:00:48 4/2/2012 4 2 2012 16 677 524991 4820222 44 40
4:00:32 12/5/2011 12 5 2011 4 667 527019 4820230 37 40
20:01:01 12/10/2012 12 10 2012 20 666 527563 4820232 38 40
12:00:33 3/22/2009 3 22 2009 12 638 523669 4820218 151 40
6:01:30 4/11/2010 4 11 2010 6 654 527831 4820234 43 40
10:00:43 4/8/2010 4 8 2010 10 655 525919 4820226 41 40
16:00:51 1/24/2014 1 24 2014 16 916 524740 4820222 46 40
12:00:30 3/8/2013 3 8 2013 12 679 524016 4820220 119 38
4:00:42 4/24/2011 4 24 2011 4 669 523971 4820220 151 40
16:00:49 3/18/2010 3 18 2010 16 746 524342 4820221 119 38
10:00:56 3/6/2010 3 6 2010 10 644 526732 4820230 39 40
4:00:53 4/5/2009 4 5 2009 4 633 521867 4820213 148 40
6:00:48 4/11/2008 4 11 2008 6 633 522958 4820216 147 40
2:00:48 3/23/2008 3 23 2008 2 634 523179 4820217 147 40
8:00:41 3/28/2011 3 28 2011 8 661 524200 4820221 119 38
10:00:48 3/21/2009 3 21 2009 10 633 523999 4820220 151 40
22:00:55 1/3/2013 1 3 2013 22 680 521601 4820212 148 40
18:00:25 4/21/2009 4 21 2009 18 640 523649 4820219 151 40
6:00:56 4/24/2011 4 24 2011 6 669 523975 4820221 151 40
14:00:47 3/27/2009 3 27 2009 14 647 522763 4820216 146 40
4:01:02 3/25/2014 3 25 2014 4 918 525492 4820226 42 40
16:00:53 12/8/2010 12 8 2010 16 654 522895 4820217 147 40
10:00:26 4/8/2011 4 8 2011 10 665 525047 4820225 44 40
2:01:14 1/3/2014 1 3 2014 2 911 524748 4820224 46 40
14:00:48 4/8/2014 4 8 2014 14 917 523472 4820219 149 40
12:00:56 4/27/2009 4 27 2009 12 644 523761 4820220 151 40
16:00:26 4/12/2008 4 12 2008 16 633 524793 4820224 46 40
8:00:50 3/24/2011 3 24 2011 8 668 524092 4820221 119 38
12:00:47 4/20/2013 4 20 2013 12 658 524545 4820223 46 40
18:00:53 1/3/2011 1 3 2011 18 638 522536 4820216 146 40
6:00:32 11/22/2010 11 22 2010 6 642 527641 4820235 43 40
14:00:40 3/20/2011 3 20 2011 14 660 522465 4820216 146 40
10:00:53 4/10/2009 4 10 2009 10 640 523670 4820220 151 40
14:00:41 4/19/2011 4 19 2011 14 650 523952 4820221 151 40
14:00:42 4/20/2012 4 20 2012 14 666 523786 4820221 151 40
14:00:48 4/7/2010 4 7 2010 14 651 524595 4820224 46 40
18:00:42 3/18/2011 3 18 2011 18 650 522973 4820218 147 40
10:00:55 4/8/2012 4 8 2012 10 678 524990 4820225 44 40
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10:00:54 4/15/2009 4 15 2009 10 635 523192 4820219 147 40
14:00:25 4/8/2011 4 8 2011 14 660 524748 4820225 46 40
2:00:56 1/4/2013 1 4 2013 2 680 521599 4820214 148 40
12:00:55 3/30/2014 3 30 2014 12 918 524021 4820222 119 38
0:00:54 3/21/2014 3 21 2014 0 913 527537 4820236 38 40
0:01:44 11/29/2011 11 29 2011 0 650 527587 4820236 38 40
1:08:41 12/13/2012 12 13 2012 1 641 521370 4820214 150 38
10:01:01 4/3/2014 4 3 2014 10 679 524204 4820224 119 38
2:00:43 12/14/2012 12 14 2012 2 657 527508 4820236 38 40
14:00:54 3/23/2011 3 23 2011 14 666 523233 4820220 149 40
4:00:18 4/24/2011 4 24 2011 4 667 523799 4820222 151 40
18:01:11 1/17/2013 1 17 2013 18 675 521420 4820215 150 38
18:00:54 3/24/2010 3 24 2010 18 639 523324 4820221 149 40
14:00:43 4/22/2008 4 22 2008 14 632 524294 4820224 119 38
22:00:35 1/13/2014 1 13 2014 22 679 521689 4820216 148 40
8:00:45 4/27/2008 4 27 2008 8 633 522082 4820217 145 40
12:00:48 4/15/2013 4 15 2013 12 677 523670 4820223 151 40
16:01:10 3/24/2010 3 24 2010 16 640 523605 4820222 149 40
2:00:41 3/25/2014 3 25 2014 2 918 525478 4820229 42 40
22:00:42 12/21/2008 12 21 2008 22 637 523182 4820221 147 40
6:00:36 4/12/2011 4 12 2011 6 801 521864 4820217 148 40
18:00:53 4/4/2010 4 4 2010 18 644 525010 4820228 44 40
8:00:51 3/20/2010 3 20 2010 8 650 523967 4820224 151 40
16:00:36 3/13/2010 3 13 2010 16 643 525481 4820230 42 40
18:00:41 3/17/2010 3 17 2010 18 746 525486 4820230 42 40
10:00:41 3/30/2009 3 30 2009 10 645 524036 4820225 119 38
2:00:26 1/7/2013 1 7 2013 2 677 521597 4820216 148 40
0:00:23 1/3/2014 1 3 2014 0 911 524752 4820228 46 40
12:00:10 4/19/2008 4 19 2008 12 635 523678 4820224 151 40
4:00:44 11/24/2013 11 24 2013 4 911 527021 4820237 37 40
4:00:53 3/25/2014 3 25 2014 4 916 526188 4820233 40 40
18:00:43 2/26/2014 2 26 2014 18 913 527676 4820239 43 40
16:00:42 4/28/2014 4 28 2014 16 909 523990 4820225 151 40
10:00:23 12/22/2008 12 22 2008 10 637 523164 4820222 147 40
22:00:48 4/4/2010 4 4 2010 22 639 527019 4820237 37 40
16:00:28 4/29/2009 4 29 2009 16 644 523348 4820223 149 40
4:00:41 1/21/2012 1 21 2012 4 666 527391 4820238 38 40
8:00:53 12/2/2010 12 2 2010 8 642 527349 4820238 38 40
6:00:54 12/12/2009 12 12 2009 6 648 522101 4820219 145 40
2:00:43 3/23/2008 3 23 2008 2 632 523152 4820223 147 40
12:00:47 3/27/2010 3 27 2010 12 646 524241 4820227 119 38
10:00:56 3/5/2012 3 5 2012 10 666 524425 4820227 46 40
12:00:27 4/1/2009 4 1 2009 12 646 523029 4820223 147 40
22:00:43 1/7/2012 1 7 2012 22 665 527051 4820238 37 40
8:00:42 3/22/2011 3 22 2011 8 664 524297 4820227 119 38
22:00:48 3/17/2011 3 17 2011 22 650 523147 4820224 147 40
12:01:52 3/20/2009 3 20 2009 12 633 523322 4820224 149 40
14:00:26 3/29/2011 3 29 2011 14 661 525215 4820231 42 40
12:00:56 3/30/2014 3 30 2014 12 913 523928 4820226 151 40
18:00:24 3/24/2014 3 24 2014 18 909 525133 4820231 44 40
2:00:47 4/5/2009 4 5 2009 2 633 521874 4820220 148 40
10:00:54 3/1/2011 3 1 2011 10 642 523717 4820226 151 40
14:00:26 1/19/2010 1 19 2010 14 640 527866 4820242 43 40
14:00:50 4/6/2009 4 6 2009 14 633 523392 4820225 149 40
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16:01:11 3/8/2014 3 8 2014 16 908 525072 4820231 44 40
16:00:56 5/1/2011 5 1 2011 16 654 523517 4820225 149 40
10:00:49 3/12/2014 3 12 2014 10 917 524658 4820230 46 40
4:00:54 1/7/2013 1 7 2013 4 677 521605 4820219 148 40
20:00:53 1/13/2014 1 13 2014 20 679 521688 4820220 148 40
10:00:41 12/31/2012 12 31 2012 10 670 523018 4820224 147 40
12:00:24 3/5/2013 3 5 2013 12 663 524014 4820228 119 38
18:00:49 4/20/2011 4 20 2011 18 801 523284 4820226 149 40
12:00:54 1/15/2010 1 15 2010 12 644 526087 4820236 40 40
8:00:15 4/18/2008 4 18 2008 8 635 523025 4820225 147 40
16:00:55 3/17/2011 3 17 2011 16 662 524213 4820229 119 38
8:00:39 4/11/2009 4 11 2009 8 639 524086 4820229 119 38
18:00:42 3/20/2010 3 20 2010 18 652 524352 4820230 119 38
2:00:54 2/19/2010 2 19 2010 2 644 527264 4820242 38 40
14:00:03 3/21/2009 3 21 2009 14 633 524035 4820229 119 38
12:00:42 3/21/2011 3 21 2011 12 661 523774 4820229 151 40
12:00:24 4/29/2009 4 29 2009 12 644 523297 4820227 149 40
6:00:53 1/21/2012 1 21 2012 6 666 527489 4820243 38 40
14:00:44 4/4/2011 4 4 2011 14 658 524774 4820233 46 40
14:00:53 4/18/2014 4 18 2014 14 909 523818 4820229 151 40
0:00:24 4/9/2011 4 9 2011 0 660 522134 4820223 145 40
2:00:46 3/16/2014 3 16 2014 2 916 526061 4820238 40 40
22:00:47 4/9/2011 4 9 2011 22 650 522337 4820225 145 40
2:00:33 12/14/2012 12 14 2012 2 671 527416 4820244 38 40
0:00:54 1/12/2012 1 12 2012 0 665 526963 4820242 37 40
16:00:38 1/5/2013 1 5 2013 16 677 522056 4820224 145 40
8:00:50 4/5/2008 4 5 2008 8 635 523779 4820230 151 40
6:00:39 12/5/2010 12 5 2010 6 639 527356 4820244 38 40
8:01:08 12/17/2012 12 17 2012 8 666 527956 4820246 43 40
18:01:12 11/26/2010 11 26 2010 18 653 528179 4820247 45 40
16:00:47 4/19/2011 4 19 2011 16 668 525335 4820236 42 40
10:01:26 2/9/2011 2 9 2011 10 639 524062 4820232 119 38
12:00:45 4/8/2010 4 8 2010 12 640 526632 4820241 39 40
2:00:48 4/24/2011 4 24 2011 2 667 523797 4820231 151 40
12:01:12 1/25/2010 1 25 2010 12 642 525882 4820239 41 40
22:00:49 12/16/2012 12 16 2012 22 666 527460 4820245 38 40
22:00:48 4/8/2011 4 8 2011 22 660 522133 4820225 145 40
4:00:47 4/10/2011 4 10 2011 4 650 522201 4820226 145 40
10:00:53 3/24/2009 3 24 2009 10 642 524197 4820233 119 38
2:00:48 3/23/2008 3 23 2008 2 631 523149 4820229 147 40
12:00:56 1/19/2010 1 19 2010 12 639 527995 4820248 43 40
2:00:53 3/16/2014 3 16 2014 2 908 526070 4820240 40 40
18:00:43 2/14/2013 2 14 2013 18 666 522698 4820228 146 40
20:00:37 1/12/2012 1 12 2012 20 665 526861 4820244 37 40
18:00:53 1/3/2013 1 3 2013 18 680 521601 4820225 148 40
18:00:40 4/19/2012 4 19 2012 18 670 525061 4820237 44 40
18:00:30 4/20/2011 4 20 2011 18 654 524505 4820235 46 40
14:00:44 3/21/2009 3 21 2009 14 645 524305 4820235 119 38
16:00:47 3/30/2014 3 30 2014 16 913 523409 4820231 149 40
2:00:48 1/5/2010 1 5 2010 2 644 521861 4820226 148 40
2:00:57 4/10/2011 4 10 2011 2 650 522204 4820228 145 40
2:00:53 1/12/2012 1 12 2012 2 665 526967 4820245 37 40
14:00:46 4/16/2012 4 16 2012 14 665 523331 4820231 149 40
12:00:54 3/26/2011 3 26 2011 12 660 525054 4820238 44 40
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10:00:46 3/6/2010 3 6 2010 10 642 526554 4820244 39 40
8:00:42 4/14/2012 4 14 2012 8 677 524372 4820235 119 38
14:00:56 4/8/2010 4 8 2010 14 640 526629 4820244 39 40
16:00:23 3/31/2014 3 31 2014 16 918 523881 4820234 151 40
10:00:54 3/19/2010 3 19 2010 10 644 523785 4820234 151 40
14:00:23 3/27/2009 3 27 2009 14 648 523061 4820231 147 40
4:00:54 3/25/2012 3 25 2012 4 677 524238 4820235 119 38
8:01:13 12/28/2012 12 28 2012 8 680 521390 4820226 150 38
4:00:44 11/25/2013 11 25 2013 4 911 527290 4820247 38 40
22:00:19 3/20/2014 3 20 2014 22 913 527538 4820248 38 40
10:00:24 4/2/2014 4 2 2014 10 908 523665 4820234 151 40
16:00:42 3/17/2010 3 17 2010 16 652 525258 4820239 42 40
20:00:50 3/22/2014 3 22 2014 20 918 523784 4820234 151 40
20:00:43 4/14/2014 4 14 2014 20 909 526066 4820243 40 40
10:00:41 5/1/2011 5 1 2011 10 665 524402 4820236 46 40
16:00:49 3/21/2014 3 21 2014 16 917 524320 4820236 119 38
2:01:50 1/6/2013 1 6 2013 2 677 521785 4820228 148 40
0:00:27 1/6/2013 1 6 2013 0 677 521771 4820228 148 40
0:00:48 4/5/2009 4 5 2009 0 633 521887 4820228 148 40
6:00:47 3/25/2012 3 25 2012 6 677 524242 4820236 119 38
6:02:11 3/19/2010 3 19 2010 6 746 525498 4820241 42 40
16:01:54 1/6/2014 1 6 2014 16 917 522546 4820231 146 40
2:00:41 1/24/2012 1 24 2012 2 666 525977 4820243 41 40
0:00:41 4/9/2011 4 9 2011 0 661 522092 4820229 145 40
16:00:26 1/20/2010 1 20 2010 16 644 525485 4820241 42 40
10:00:33 4/8/2011 4 8 2011 10 666 524959 4820239 44 40
12:00:54 4/8/2011 4 8 2011 12 801 524976 4820239 44 40
4:00:54 3/19/2010 3 19 2010 4 746 525500 4820241 42 40
10:00:54 5/4/2011 5 4 2011 10 665 522770 4820232 146 40
18:00:57 4/7/2010 4 7 2010 18 640 526321 4820245 40 40
8:00:55 4/10/2014 4 10 2014 8 917 521915 4820229 148 40
4:00:33 1/6/2013 1 6 2013 4 677 521805 4820229 148 40
22:00:34 1/27/2014 1 27 2014 22 908 522138 4820230 145 40
18:00:53 4/6/2009 4 6 2009 18 643 521617 4820228 148 40
0:00:54 1/4/2013 1 4 2013 0 680 521597 4820228 148 40
10:02:42 2/10/2011 2 10 2011 10 642 523566 4820235 149 40
14:00:55 3/22/2009 3 22 2009 14 638 523660 4820235 151 40
0:00:24 4/5/2012 4 5 2012 0 673 526617 4820246 39 40
10:00:53 2/26/2014 2 26 2014 10 918 525657 4820243 41 40
22:00:24 4/29/2011 4 29 2011 22 669 523421 4820235 149 40
16:00:42 3/28/2014 3 28 2014 16 913 524671 4820239 46 40
10:00:53 3/19/2010 3 19 2010 10 746 523798 4820236 151 40
10:00:23 4/8/2011 4 8 2011 10 801 525036 4820241 44 40
18:00:28 4/19/2011 4 19 2011 18 650 523577 4820235 149 40
0:00:55 1/28/2014 1 28 2014 0 908 522136 4820231 145 40
8:00:55 4/1/2009 4 1 2009 8 648 524225 4820238 119 38
0:00:56 1/24/2012 1 24 2012 0 666 525972 4820245 41 40
4:00:50 11/29/2011 11 29 2011 4 650 527615 4820251 38 40
10:00:53 3/7/2010 3 7 2010 10 644 527320 4820250 38 40
18:00:42 4/9/2012 4 9 2012 18 679 523693 4820236 151 40
12:00:48 3/14/2010 3 14 2010 12 647 524929 4820241 44 40
16:00:42 4/7/2011 4 7 2011 16 662 524633 4820240 46 40
16:00:49 3/21/2009 3 21 2009 16 646 522549 4820233 146 40
10:00:53 2/18/2011 2 18 2011 10 639 525895 4820245 41 40
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18:00:24 4/5/2012 4 5 2012 18 678 525502 4820243 42 40
10:00:41 4/16/2012 4 16 2012 10 665 523785 4820237 151 40
16:00:54 3/20/2010 3 20 2010 16 652 524280 4820239 119 38
8:00:39 3/14/2014 3 14 2014 8 918 525013 4820242 44 40
4:00:54 4/11/2010 4 11 2010 4 746 527655 4820252 43 40
4:01:05 12/10/2011 12 10 2011 4 655 523152 4820235 147 40
0:00:53 1/30/2010 1 30 2010 0 643 521828 4820231 148 40
18:00:20 4/8/2011 4 8 2011 18 658 522886 4820235 147 40
18:00:53 4/4/2009 4 4 2009 18 633 522089 4820232 145 40
14:00:33 3/11/2010 3 11 2010 14 639 525686 4820245 41 40
18:00:27 4/14/2010 4 14 2010 18 644 525746 4820245 41 40
20:00:41 12/6/2013 12 6 2013 20 916 527626 4820253 43 40
14:00:56 4/8/2009 4 8 2009 14 635 523341 4820236 149 40
2:00:54 3/19/2010 3 19 2010 2 746 525500 4820244 42 40
18:00:22 4/2/2012 4        2       2012    18      666     526792  4820249 39      40
18:00:54        3/24/2010       3       24      2010    18      653     521823  4820232 148     40
20:00:46        12/17/2012      12      17      2012    20      666     527543  4820253 38      40
18:00:41        4/30/2013       4       30      2013    18      658     525106  4820243 44      40
16:00:41        3/20/2009       3       20      2009    16      648     524562  4820241 46      40
12:00:24        3/1/2011        3       1       2011    12      650     524181  4820240 119     38
14:00:56        3/28/2010       3       28      2010    14      641     524620  4820242 46      40
18:00:47        3/25/2014       3       25      2014    18      909     525218  4820244 42      40
0:00:41 4/10/2011       4       10      2011    0       660     522068  4820233 145     40
14:00:44        3/28/2010       3       28      2010    14      650     524734  4820243 46      40
6:00:48 4/11/2010       4       11      2010    6       746     527659  4820254 43      40
2:00:48 12/18/2010      12      18      2010    2       639     526376  4820249 40      40
0:00:53 4/10/2011       4       10      2011    0       650     522331  4820234 145     40
2:00:36 12/31/2012      12      31      2012    2       663     523145  4820237 147     40
6:00:53 1/4/2013        1       4       2013    6       680     521476  4820232 150     38
12:00:47        4/8/2011        4       8       2011    12      660     524860  4820243 44      40
18:00:49        3/13/2014       3       13      2014    18      918     524710  4820243 46      40
16:01:11        4/8/2013        4       8       2013    16      677     524521  4820242 46      40
6:00:53 3/16/2014       3       16      2014    6       916     526053  4820248 40      40
8:00:28 12/11/2010      12      11      2010    8       642     526336  4820249 40      40
0:02:17 4/7/2010        4       7       2010    0       647     521509  4820232 150     38
12:00:49        3/21/2011       3       21      2011    12      667     524143  4820241 119     38
8:00:49 3/20/2011       3       20      2011    8       659     523321  4820238 149     40
10:00:41        4/8/2009        4       8       2009    10      643     523691  4820240 151     40
10:00:48        4/10/2014       4       10      2014    10      913     526363  4820250 40      40
12:00:41        4/10/2009       4       10      2009    12      634     524088  4820241 119     38
22:00:43        4/8/2011        4       8       2011    22      661     522093  4820235 145     40
0:00:53 4/5/2010        4       5       2010    0       639     526993  4820253 37      40
16:00:47        4/11/2010       4       11      2010    16      652     523871  4820241 151     40
18:00:53        4/23/2009       4       23      2009    18      645     527713  4820256 43      40
10:01:52        3/6/2013        3       6       2013    10      677     524002  4820241 151     40
4:00:46 1/4/2013        1       4       2013    4       680     521603  4820233 148     40
16:00:56        4/14/2010       4       14      2010    16      644     525467  4820247 42      40
12:00:47        4/13/2009       4       13      2009    12      641     523626  4820240 151     40
20:00:54        3/11/2014       3       11      2014    20      913     527836  4820256 43      40
8:00:33 1/4/2013        1       4       2013    8       680     521480  4820233 150     38
2:00:42 4/10/2011       4       10      2011    2       660     522072  4820235 145     40
14:00:35        4/8/2009        4       8       2009    14      645     527371  4820255 38      40
22:00:48        4/4/2009        4       4       2009    22      633     521892  4820235 148     40
18:00:42        3/9/2013        3       9       2013    18      663     521971  4820235 148     40
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8:01:05 3/22/2011       3       22      2011    8       669     524252  4820243 119     38
14:00:47        4/4/2011        4       4       2011    14      659     524880  4820246 44      40
16:00:23        12/20/2012      12      20      2012    16      663     523155  4820240 147     40
2:00:41 11/26/2011      11      26      2011    2       658     527146  4820255 37      40
14:00:54        3/22/2009       3       22      2009    14      633     524222  4820243 119     38
18:00:48        11/29/2009      11      29      2009    18      633     523834  4820242 151     40
16:01:27        3/21/2014       3       21      2014    16      908     524324  4820244 119     38
10:00:22        12/26/2013      12      26      2013    10      907     523171  4820240 147     40
22:00:24        12/21/2012      12      21      2012    22      663     523021  4820240 147     40
6:00:50 4/25/2011       4       25      2011    6       668     527732  4820258 43      40
6:00:54 12/27/2009      12      27      2009    6       644     524150  4820244 119     38
12:00:47        4/7/2009        4       7       2009    12      639     524532  4820245 46      40
12:00:54        3/7/2013        3       7       2013    12      663     524224  4820244 119     38
2:00:53 4/9/2011        4       9       2011    2       661     522093  4820237 145     40
14:00:47        4/10/2009       4       10      2009    14      634     524092  4820244 119     38
16:00:48        12/4/2008       12      4       2008    16      633     522494  4820238 146     40
2:01:23 3/16/2010       3       16      2010    2       644     526923  4820255 37      40
12:00:42        3/28/2010       3       28      2010    12      641     524612  4820246 46      40
2:00:24 11/24/2013      11      24      2013    2       911     527298  4820256 38      40
14:00:30        3/27/2014       3       27      2014    14      907     524568  4820246 46      40
12:00:42        4/8/2011        4       8       2011    12      659     524924  4820247 44      40
12:00:16        3/22/2008       3       22      2008    12      634     523242  4820241 149     40
12:00:42        4/12/2009       4       12      2009    12      645     526188  4820252 40      40
22:00:42        4/9/2011        4       9       2011    22      660     522070  4820237 145     40
10:00:31        3/30/2014       3       30      2014    10      913     523967  4820244 151     40
12:00:47        4/12/2011       4       12      2011    12      664     523317  4820242 149     40
12:00:55        3/6/2010        3       6       2010    12      642     526572  4820254 39      40
16:00:41        4/7/2011        4       7       2011    16      659     524770  4820247 46      40
22:00:43        4/20/2009       4       20      2009    22      634     523158  4820242 147     40
12:00:43        4/10/2012       4       10      2012    12      672     523452  4820243 149     40
14:01:12        4/27/2011       4       27      2011    14      664     523989  4820245 151     40
8:00:53 4/11/2009       4       11      2009    8       644     524320  4820246 119     38
18:00:14        4/3/2009        4       3       2009    18      645     523181  4820242 147     40
22:00:39        4/4/2009        4       4       2009    22      648     521853  4820237 148     40
14:01:23        3/26/2010       3       26      2010    14      644     526084  4820253 40      40
10:01:06        3/7/2010        3       7       2010    10      638     527152  4820257 37      40
16:00:26        3/21/2014       3       21      2014    16      909     524284  4820246 119     38
2:00:53 4/4/2012        4       4       2012    2       663     521550  4820237 150     38
0:00:53 2/21/2010       2       21      2010    0       644     527434  4820258 38      40
10:00:48        3/21/2011       3       21      2011    10      650     523932  4820245 151     40
14:00:53        4/7/2010        4       7       2010    14      647     524891  4820249 44      40
16:00:24        3/27/2010       3       27      2010    16      652     524283  4820246 119     38
8:00:49 3/24/2011       3       24      2011    8       666     523944  4820245 151     40
10:00:41        4/14/2012       4       14      2012    10      677     524357  4820247 119     38
14:00:26        3/9/2010        3       9       2010    14      647     526234  4820254 40      40
14:00:41        4/20/2014       4       20      2014    14      913     523840  4820245 151     40
18:01:12        1/3/2011        1       3       2011    18      638     522503  4820241 146     40
16:01:23        11/26/2010      11      26      2010    16      643     523258  4820243 149     40
10:01:24        2/10/2011       2       10      2011    10      801     523577  4820244 149     40
0:00:41 12/31/2012      12      31      2012    0       663     523148  4820243 147     40
8:01:12 3/20/2010       3       20      2010    8       642     523895  4820246 151     40
14:00:59        4/29/2009       4       29      2009    14      634     523157  4820243 147     40
12:00:53        3/28/2010       3       28      2010    12      650     524728  4820249 46      40
20:00:56        12/21/2012      12      21      2012    20      663     523036  4820243 147     40
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6:00:45 3/10/2012       3       10      2012    6       663     523973  4820247 151     40
8:00:54 4/24/2010       4       24      2010    8       652     524462  4820248 46      40
0:00:27 4/21/2009       4       21      2009    0       634     523151  4820244 147     40
14:00:43        3/22/2009       3       22      2009    14      648     524377  4820248 119     38
22:00:17        2/14/2013       2       14      2013    22      666     522687  4820243 146     40
12:01:18        4/26/2013       4       26      2013    12      679     523267  4820245 149     40
10:00:44        4/14/2012       4       14      2012    10      658     523578  4820246 149     40
10:00:41        4/11/2009       4       11      2009    10      638     523822  4820247 151     40
20:00:56        4/23/2013       4       23      2013    20      679     521486  4820239 150     38
8:00:35 3/25/2010       3       25      2010    8       655     523472  4820246 149     40
10:00:47        4/16/2012       4       16      2012    10      676     523755  4820247 151     40
22:00:48        4/4/2012        4       4       2012    22      673     526588  4820258 39      40
18:00:38        12/20/2010      12      20      2010    18      639     526993  4820259 37      40
14:00:42        4/4/2011        4       4       2011    14      655     524942  4820252 44      40
8:00:48 4/11/2009       4       11      2009    8       638     523822  4820248 151     40
14:00:53        3/20/2009       3       20      2009    14      637     524162  4820249 119     38
8:00:47 3/20/2011       3       20      2011    8       669     523317  4820246 149     40
14:00:44        4/4/2009        4       4       2009    14      634     522627  4820244 146     40
14:00:48        3/6/2010        3       6       2010    14      642     526566  4820258 39      40
22:00:19        3/13/2010       3       13      2010    22      651     527085  4820260 37      40
0:00:48 4/26/2009       4       26      2009    0       639     523798  4820248 151     40
10:00:25        4/18/2008       4       18      2008    10      631     524149  4820249 119     38
10:00:41        4/27/2009       4       27      2009    10      645     527796  4820264 43      40
16:00:11        4/22/2011       4       22      2011    16      668     526013  4820256 40      40
14:00:50        3/1/2013        3       1       2013    14      666     526176  4820257 40      40
12:00:53        2/25/2012       2       25      2012    12      663     524865  4820252 44      40
12:00:25        3/28/2014       3       28      2014    12      908     524929  4820253 44      40
10:00:42        3/18/2013       3       18      2013    10      671     523467  4820247 149     40
12:00:47        1/6/2014 1 6 2014 12 917 522665 4820245 146 40
12:00:47 1/3/2014 1 3 2014 12 916 522509 4820244 146 40
16:00:53 4/2/2011 4 2 2011 16 662 523629 4820248 151 40
14:00:50 4/22/2011 4 22 2011 14 666 526215 4820258 40 40
2:00:53 5/2/2009 5 2 2009 2 646 521573 4820241 150 38
10:00:53 4/6/2012 4 6 2012 10 672 525579 4820256 42 40
2:01:40 4/27/2010 4 27 2010 2 654 524866 4820253 44 40
14:00:41 3/13/2010 3 13 2010 14 647 526022 4820258 40 40
16:00:49 3/4/2014 3 4 2014 16 916 522670 4820245 146 40
0:00:44 1/17/2014 1 17 2014 0 908 522272 4820244 145 40
8:00:53 4/2/2009 4 2 2009 8 642 523685 4820249 151 40
12:01:12 3/18/2013 3 18 2013 12 671 523493 4820249 149 40
4:00:38 4/24/2011 4 24 2011 4 668 526791 4820261 39 40
12:00:53 3/5/2012 3 5 2012 12 663 524526 4820252 46 40
8:00:48 4/13/2011 4 13 2011 8 668 523845 4820250 151 40
18:01:05 4/13/2014 4 13 2014 18 909 527018 4820262 37 40
10:00:54 4/9/2009 4 9 2009 10 644 523966 4820251 151 40
10:00:55 2/3/2013 2 3 2013 10 663 524938 4820254 44 40
16:00:20 3/20/2009 3 20 2009 16 645 524531 4820253 46 40
8:00:41 4/1/2009 4 1 2009 8 642 524158 4820252 119 38
12:01:27 3/6/2010 3 6 2010 12 640 526514 4820261 39 40
12:00:43 4/8/2012 4 8 2012 12 679 524306 4820252 119 38
0:01:12 12/19/2010 12 19 2010 0 639 526789 4820262 39 40
16:00:47 4/29/2009 4 29 2009 16 634 523162 4820249 147 40
18:00:43 4/6/2009 4 6 2009 18 639 522318 4820246 145 40
8:00:49 4/15/2010 4 15 2010 8 640 525611 4820258 41 40
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18:00:53 12/20/2012 12 20 2012 18 663 523153 4820249 147 40
10:00:48 4/12/2011 4 12 2011 10 654 523526 4820250 149 40
4:00:53 3/20/2010 3 20 2010 4 644 523213 4820250 149 40
18:00:48 4/27/2009 4 27 2009 18 640 527261 4820265 38 40
10:00:40 4/8/2012 4 8 2012 10 670 525035 4820256 44 40
8:00:47 1/1/2012 1 1 2012 8 665 528666 4820271 47 40
8:00:44 2/21/2011 2 21 2011 8 639 524266 4820254 119 38
8:00:27 4/10/2014 4 10 2014 8 914 521933 4820246 148 40
18:00:56 11/24/2010 11 24 2010 18 650 522042 4820246 145 40
12:00:41 4/6/2009 4 6 2009 12 645 524214 4820254 119 38
4:00:41 12/12/2011 12 12 2011 4 658 526784 4820264 39 40
14:00:57 12/20/2012 12 20 2012 14 663 523235 4820250 149 40
10:00:47 4/10/2009 4 10 2009 10 646 524030 4820253 119 38
12:00:54 3/5/2012 3 5 2012 12 666 524500 4820255 46 40
10:00:24 3/21/2011 3 21 2011 10 661 523861 4820253 151 40
14:00:53 4/4/2011 4 4 2011 14 662 524905 4820257 44 40
8:00:43 3/28/2011 3 28 2011 8 659 524223 4820254 119 38
8:00:54 3/29/2011 3 29 2011 8 669 524535 4820255 46 40
8:00:41 4/24/2011 4 24 2011 8 667 523484 4820252 149 40
8:00:29 3/20/2010 3 20 2010 8 652 524009 4820254 151 40
14:00:42 2/18/2011 2 18 2011 14 646 524523 4820256 46 40
18:00:36 4/7/2011 4 7 2011 18 664 524293 4820255 119 38
8:00:39 1/24/2013 1 24 2013 8 680 522696 4820249 146 40
8:00:48 4/11/2009 4 11 2009 8 635 523638 4820253 151 40
16:00:49 3/21/2009 3 21 2009 16 633 524110 4820254 119 38
22:00:47 2/20/2010 2 20 2010 22 644 527460 4820268 38 40
18:01:41 4/8/2011 4 8 2011 18 665 523009 4820251 147 40
6:00:48 4/27/2008 4 27 2008 6 631 521464 4820246 150 38
6:00:54 4/24/2011 4 24 2011 6 668 526784 4820265 39 40
22:00:53 12/12/2013 12 12 2013 22 671 526872 4820266 37 40
16:00:55 4/15/2008 4 15 2008 16 635 524067 4820255 119 38
20:00:48 2/14/2013 2 14 2013 20 666 522686 4820250 146 40
6:00:43 4/4/2012 4 4 2012 6 663 521548 4820247 150 38
18:00:47 4/12/2009 4 12 2009 18 645 526815 4820266 39 40
14:00:26 3/18/2011 3 18 2011 14 660 523199 4820252 147 40
8:00:48 4/4/2012 4 4 2012 8 671 522578 4820251 146 40
14:00:26 4/23/2013 4 23 2013 14 658 523287 4820253 149 40
2:00:49 1/25/2010 1 25 2010 2 639 527386 4820269 38 40
2:00:54 3/20/2010 3 20 2010 2 644 523213 4820253 149 40
14:00:33 3/28/2014 3 28 2014 14 907 525069 4820260 44 40
10:00:56 4/3/2012 4 3 2012 10 681 522145 4820250 145 40
16:00:41 3/18/2011 3 18 2011 16 660 523200 4820253 147 40
8:00:21 3/21/2009 3 21 2009 8 647 523799 4820255 151 40
12:00:49 12/20/2012 12 20 2012 12 671 523528 4820255 149 40
14:00:41 4/8/2011 4 8 2011 14 801 524934 4820260 44 40
8:00:49 3/13/2011 3 13 2011 8 647 523627 4820255 151 40
8:00:54 3/21/2011 3 21 2011 8 801 523424 4820254 149 40
16:00:54 3/22/2008 3 22 2008 16 631 523241 4820254 149 40
2:01:24 2/14/2010 2 14 2010 2 644 526115 4820265 40 40
8:00:55 4/12/2011 4 12 2011 8 650 523889 4820256 151 40
6:00:23 3/23/2011 3 23 2011 6 660 524290 4820258 119 38
14:00:42 12/20/2012 12 20 2012 14 671 523530 4820255 149 40
10:00:49 2/3/2014 2 3 2014 10 909 522968 4820253 147 40
10:02:43 4/7/2010 4 7 2010 10 655 525592 4820263 42 40
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14:00:48 4/8/2011 4 8 2011 14 662 524812 4820260 44 40
18:00:43 4/7/2012 4 7 2012 18 675 525956 4820264 41 40
8:00:27 1/6/2013 1 6 2013 8 677 521840 4820250 148 40
10:00:54 12/20/2012 12 20 2012 10 671 523524 4820256 149 40
12:00:41 4/29/2011 4 29 2011 12 666 524467 4820259 46 40
10:00:54 3/14/2009 3 14 2009 10 645 526916 4820269 37 40
8:00:56 3/31/2012 3 31 2012 8 675 526059 4820266 40 40
14:01:11 4/11/2010 4 11 2010 14 646 523533 4820257 149 40
20:00:44 4/14/2012 4 14 2012 20 658 524339 4820259 119 38
14:00:30 4/16/2012 4 16 2012 14 670 523233 4820256 149 40
14:00:36 2/15/2013 2 15 2013 14 666 521982 4820251 148 40
14:00:55 3/17/2014 3 17 2014 14 918 524582 4820261 46 40
16:00:48 4/26/2011 4 26 2011 16 654 524639 4820261 46 40
12:00:07 3/30/2009 3 30 2009 12 645 524076 4820259 119 38
0:00:54 3/20/2010 3 20 2010 0 650 523183 4820256 147 40
10:00:48 4/21/2010 4 21 2010 10 639 523888 4820258 151 40
22:00:47 1/16/2013 1 16 2013 22 665 523131 4820256 147 40
12:00:47 12/20/2012 12 20 2012 12 663 523235 4820256 149 40
4:00:24 3/23/2011 3 23 2011 4 660 524313 4820260 119 38
18:00:47 4/22/2009 4 22 2009 18 640 523413 4820257 149 40
8:00:50 3/14/2014 3 14 2014 8 908 525009 4820263 44 40
8:00:43 3/31/2014 3 31 2014 8 918 523836 4820259 151 40
0:00:55 12/13/2012 12 13 2012 0 671 526961 4820270 37 40
10:01:28 3/28/2010 3 28 2010 10 653 524755 4820262 46 40
14:01:12 4/18/2014 4 18 2014 14 914 523795 4820259 151 40
2:00:41 12/11/2012 12 11 2012 2 666 527280 4820272 38 40
10:00:31 3/30/2009 3 30 2009 10 644 523920 4820259 151 40
12:00:27 3/28/2010 3 28 2010 12 801 524704 4820262 46 40
6:00:17 12/12/2009 12 12 2009 6 639 522033 4820253 145 40
12:00:36 3/1/2013 3 1 2013 12 666 526151 4820268 40 40
18:00:14 4/20/2009 4 20 2009 18 640 523466 4820258 149 40
14:00:44 1/6/2014 1 6 2014 14 917 522663 4820255 146 40
12:00:54 4/8/2012 4 8 2012 12 675 524323 4820261 119 38
4:00:47 3/20/2010 3 20 2010 4 652 523264 4820258 149 40
10:01:18 3/27/2010 3 27 2010 10 638 524582 4820263 46 40
6:00:56 1/24/2013 1 24 2013 6 680 522688 4820256 146 40
14:00:19 3/6/2010 3 6 2010 14 640 526805 4820271 39 40
10:00:44 2/24/2012 2 24 2012 10 663 524478 4820262 46 40
10:00:53 3/20/2009 3 20 2009 10 648 523283 4820258 149 40
4:01:11 3/16/2014 3 16 2014 4 916 526067 4820269 40 40
0:00:23 12/21/2010 12 21 2010 0 639 526797 4820271 39 40
16:00:45 4/30/2010 4 30 2010 16 644 524352 4820262 119 38
10:00:47 2/25/2012 2 25 2012 10 663 524932 4820264 44 40
12:01:42 4/28/2014 4 28 2014 12 913 526795 4820272 39 40
12:00:30 4/11/2011 4 11 2011 12 801 524242 4820262 119 38
18:00:48 3/17/2011 3 17 2011 18 650 523120 4820258 147 40
12:00:15 3/17/2010 3 17 2010 12 652 525238 4820266 42 40
10:01:42 4/8/2009 4 8 2009 10 644 523824 4820261 151 40
22:00:52 11/21/2010 11 21 2010 22 641 523808 4820261 151 40
12:01:00 3/1/2011 3 1 2011 12 639 524212 4820262 119 38
4:00:54 4/6/2009 4 6 2009 4 642 523152 4820258 147 40
14:00:32 3/1/2014 3 1 2014 14 918 526503 4820271 39 40
14:00:49 4/6/2009 4 6 2009 14 645 524216 4820262 119 38
12:00:39 2/27/2014 2 27 2014 12 918 525082 4820266 44 40
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12:00:54 3/7/2010 3 7 2010 12 638 527135 4820274 37 40
12:00:39 3/22/2009 3 22 2009 12 633 524185 4820262 119 38
20:00:53 1/16/2013 1 16 2013 20 665 523139 4820259 147 40
16:00:55 1/18/2010 1 18 2010 16 643 526840 4820273 37 40
10:00:28 3/22/2009 3 22 2009 10 642 523649 4820261 151 40
22:00:33 1/3/2011 1 3 2011 22 638 522510 4820258 146 40
6:00:53 4/6/2009 4 6 2009 6 642 523149 4820260 147 40
18:00:47 4/7/2011 4 7 2011 18 658 524269 4820264 119 38
6:00:41 1/17/2014 1 17 2014 6 916 523106 4820260 147 40
4:00:27 3/24/2011 3 24 2011 4 660 523565 4820261 149 40
10:00:46 3/4/2013 3 4 2013 10 666 524343 4820264 119 38
6:00:53 3/20/2010 3 20 2010 6 652 523263 4820261 149 40
8:00:52 3/23/2011 3 23 2011 8 662 523865 4820263 151 40
10:01:07 4/3/2014 4 3 2014 10 916 524200 4820264 119 38
16:00:23 3/28/2014 3 28 2014 16 909 525377 4820268 42 40
14:00:13 3/7/2010 3 7 2010 14 638 527139 4820276 37 40
18:00:41 4/8/2011 4 8 2011 18 662 523226 4820261 149 40
14:00:43 4/3/2008 4 3 2008 14 635 523148 4820261 147 40
4:00:33 12/26/2013 12 26 2013 4 679 521341 4820255 150 38
16:00:53 3/17/2010 3 17 2010 16 651 524918 4820267 44 40
8:00:47 3/14/2010 3 14 2010 8 643 525644 4820270 41 40
8:00:47 12/27/2013 12 27 2013 8 909 523155 4820262 147 40
18:01:11 12/7/2010 12 7 2010 18 642 528073 4820280 45 40
0:00:48 12/17/2012 12 17 2012 0 666 527396 4820278 38 40
8:00:48 4/7/2009 4 7 2009 8 637 524211 4820266 119 38
12:00:35 4/3/2009 4 3 2009 12 635 523493 4820263 149 40
8:00:48 4/27/2009 4 27 2009 8 644 523821 4820264 151 40
10:01:18 4/25/2014 4 25 2014 10 908 524094 4820266 119 38
10:00:42 4/11/2011 4 11 2011 10 661 524100 4820266 119 38
12:00:53 3/9/2014 3 9 2014 12 918 523701 4820264 151 40
8:00:53 4/21/2010 4 21 2010 8 646 523900 4820265 151 40
12:00:41 3/30/2014 3 30 2014 12 909 523609 4820264 151 40
4:00:42 12/27/2010 12 27 2010 4 642 527329 4820278 38 40
14:00:40 4/10/2009 4 10 2009 14 645 524597 4820268 46 40
14:00:49 3/24/2011 3 24 2011 14 665 523108 4820263 147 40
0:00:54 4/9/2011 4 9 2011 0 664 522136 4820260 145 40
16:00:26 3/28/2009 3 28 2009 16 645 523173 4820263 147 40
10:00:47 3/30/2009 3 30 2009 10 648 524163 4820267 119 38
14:00:54 4/6/2012 4 6 2012 14 676 526832 4820277 37 40
22:00:41 4/8/2011 4 8 2011 22 664 522134 4820260 145 40
4:00:17 4/4/2012 4 4 2012 4 663 521536 4820258 150 38
22:00:52 1/5/2013 1 5 2013 22 677 521798 4820259 148 40
14:00:55 4/18/2014 4 18 2014 14 907 524713 4820269 46 40
14:01:11 4/3/2011 4 3 2011 14 655 524999 4820270 44 40
10:01:48 2/25/2012 2 25 2012 10 665 524886 4820270 44 40
8:01:11 1/17/2014 1 17 2014 8 916 523128 4820264 147 40
22:00:41 4/24/2009 4 24 2009 22 645 527903 4820282 43 40
2:01:11 12/27/2010 12 27 2010 2 642 527326 4820280 38 40
8:00:47 3/19/2011 3 19 2011 8 658 523352 4820265 149 40
0:00:55 4/24/2011 4 24 2011 0 667 523949 4820267 151 40
10:00:41 4/8/2011 4 8 2011 10 655 525140 4820272 44 40
14:00:54 4/7/2014 4 7 2014 14 907 523537 4820266 149 40
4:00:08 3/23/2011 3 23 2011 4 663 524199 4820268 119 38
2:00:23 11/26/2010 11 26 2010 2 655 524045 4820268 119 38
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8:00:51 4/12/2011 4 12 2011 8 663 523601 4820267 149 40
2:00:44 4/13/2008 4 13 2008 2 636 521816 4820261 148 40
12:00:41 3/7/2010 3 7 2010 12 643 526673 4820278 39 40
2:00:54 3/20/2010 3 20 2010 2 652 523250 4820266 149 40
12:00:42 3/14/2009 3 14 2009 12 642 526821 4820279 37 40
14:00:42 3/28/2011 3 28 2011 14 662 525032 4820272 44 40
8:00:54 4/4/2009 4 4 2009 8 648 523710 4820267 151 40
6:00:26 4/13/2008 4 13 2008 6 636 521815 4820261 148 40
18:00:50 1/16/2010 1 16 2010 18 640 527042 4820280 37 40
16:00:52 4/20/2009 4 20 2009 16 640 523474 4820267 149 40
14:00:44 3/17/2011 3 17 2011 14 662 524146 4820270 119 38
14:00:42 3/27/2011 3 27 2011 14 662 525122 4820273 44 40
14:00:43 2/24/2012 2 24 2012 14 663 524534 4820271 46 40
18:00:42 4/5/2012 4 5 2012 18 675 525514 4820275 42 40
10:00:53 3/30/2013 3 30 2013 10 677 522649 4820265 146 40
18:00:43 1/5/2013 1 5 2013 18 677 521799 4820262 148 40
12:00:27 3/18/2011 3 18 2011 12 660 523125 4820267 147 40
12:00:54 3/28/2009 3 28 2009 12 644 523391 4820268 149 40
14:00:47 3/27/2010 3 27 2010 14 653 523880 4820269 151 40
12:01:11 3/3/2013 3 3 2013 12 671 524596 4820272 46 40
12:00:56 3/6/2014 3 6 2014 12 916 523327 4820268 149 40
10:00:42 4/5/2011 4 5 2011 10 661 524418 4820272 46 40
12:00:44 4/29/2009 4 29 2009 12 634 523169 4820267 147 40
4:00:49 4/4/2010 4 4 2010 4 642 524266 4820271 119 38
8:00:54 4/8/2012 4 8 2012 8 666 525809 4820277 41 40
18:01:08 3/24/2010 3 24 2010 18 641 523063 4820267 147 40
2:00:13 11/23/2013 11 23 2013 2 911 527402 4820284 38 40
4:00:44 4/13/2008 4 13 2008 4 636 521815 4820263 148 40
8:00:34 12/10/2012 12 10 2012 8 666 527635 4820285 43 40
18:00:53 4/3/2011 4 3 2011 18 662 522904 4820267 147 40
22:00:47 4/23/2011 4 23 2011 22 667 523948 4820271 151 40
12:00:31 4/6/2009 4 6 2009 12 648 524188 4820272 119 38
10:00:09 1/19/2010 1 19 2010 10 639 527991 4820287 43 40
12:00:39 4/14/2009 4 14 2009 12 645 527618 4820285 38 40
10:00:48 3/30/2014 3 30 2014 10 918 524027 4820272 119 38
14:00:54 3/18/2011 3 18 2011 14 667 523204 4820269 147 40
16:00:40 3/18/2012 3 18 2012 16 663 523374 4820270 149 40
14:00:34 3/18/2011 3 18 2011 14 655 523085 4820269 147 40
12:00:40 3/18/2011 3 18 2011 12 666 523423 4820270 149 40
16:00:44 4/11/2011 4 11 2011 16 668 523719 4820271 151 40
16:00:56 11/29/2010 11 29 2010 16 655 522148 4820266 145 40
10:00:56 4/11/2009 4 11 2009 10 635 523663 4820271 151 40
12:01:03 4/30/2010 4 30 2010 12 644 524220 4820273 119 38
10:01:22 12/25/2010 12 25 2010 10 642 527216 4820285 37 40
14:00:53 3/30/2010 3 30 2010 14 644 527896 4820287 43 40
14:00:20 4/8/2011 4 8 2011 14 664 524926 4820276 44 40
8:00:48 4/7/2014 4 7 2014 8 909 524827 4820276 44 40
14:00:21 3/28/2013 3 28 2013 14 679 523641 4820272 151 40
20:00:56 4/14/2014 4 14 2014 20 908 524942 4820276 44 40
12:00:56 3/30/2009 3 30 2009 12 648 524187 4820274 119 38
10:01:23 3/9/2014 3 9 2014 10 918 523701 4820272 151 40
16:01:01 3/30/2014 3 30 2014 16 916 523753 4820272 151 40
10:00:48 3/19/2010 3 19 2010 10 654 523579 4820272 149 40
14:00:41 4/5/2009 4 5 2009 14 646 524338 4820275 119 38
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18:00:48 4/12/2011 4 12 2011 18 650 522607 4820269 146 40
12:00:47 3/13/2009 3 13 2009 12 637 526873 4820285 37 40
20:00:44 1/7/2012 1 7 2012 20 665 527063 4820286 37 40
12:00:23 3/26/2011 3 26 2011 12 654 525120 4820279 44 40
6:00:47 1/20/2010 1 20 2010 6 639 527507 4820288 38 40
12:00:54 3/13/2011 3 13 2011 12 653 523504 4820273 149 40
20:00:51 4/8/2014 4 8 2014 20 907 525996 4820282 41 40
4:00:53 3/20/2010 3 20 2010 4 650 523163 4820272 147 40
12:00:53 2/27/2014 2 27 2014 12 908 525123 4820279 44 40
14:00:53 4/6/2009 4 6 2009 14 638 523594 4820274 149 40
10:00:56 2/18/2011 2 18 2011 10 646 525780 4820282 41 40
6:00:29 12/11/2012 12 11 2012 6 671 528037 4820291 45 40
16:00:23 4/8/2009 4 8 2009 16 635 523235 4820273 149 40
8:00:36 2/15/2010 2 15 2010 8 642 525856 4820283 41 40
16:00:33 3/28/2010 3 28 2010 16 652 524846 4820279 44 40
18:00:48 11/26/2010 11 26 2010 18 639 528483 4820294 47 40
14:00:56 4/17/2011 4 17 2011 14 650 526276 4820285 40 40
2:00:53 4/24/2011 4 24 2011 2 669 524013 4820276 119 38
12:00:55 1/15/2010 1 15 2010 12 643 526064 4820284 40 40
8:00:55 4/16/2014 4 16 2014 8 907 524556 4820278 46 40
22:00:42 2/13/2010 2 13 2010 22 644 526203 4820285 40 40
22:00:52 1/2/2014 1 2 2014 22 909 524622 4820279 46 40
8:00:48 3/23/2011 3 23 2011 8 650 523954 4820276 151 40
18:00:44 1/5/2013 1 5 2013 18 677 521962 4820270 148 40
18:00:42 4/26/2013 4 26 2013 18 677 523313 4820274 149 40
14:00:48 3/18/2011 3 18 2011 14 654 523175 4820274 147 40
6:00:42 1/6/2013 1 6 2013 6 677 521812 4820269 148 40
10:00:35 4/12/2010 4 12 2010 10 653 523309 4820275 149 40
8:00:53 4/4/2009 4 4 2009 8 638 523634 4820276 151 40
18:00:50 5/5/2009 5 5 2009 18 645 525125 4820281 44 40
12:00:16 4/19/2014 4 19 2014 12 909 523938 4820277 151 40
12:01:20 4/14/2012 4 14 2012 12 677 524277 4820279 119 38
10:00:54 3/28/2010 3 28 2010 10 643 524804 4820280 44 40
6:00:43 3/24/2011 3 24 2011 6 660 523554 4820276 149 40
6:00:48 1/17/2013 1 17 2013 6 665 523141 4820275 147 40
2:00:43 5/1/2009 5 1 2009 2 644 523128 4820275 147 40
12:01:03 4/25/2013 4 25 2013 12 677 523618 4820277 151 40
10:00:42 3/9/2012 3 9 2012 10 663 524135 4820279 119 38
2:00:47 3/20/2010 3 20 2010 2 650 523163 4820275 147 40
20:00:54 4/8/2014 4 8 2014 20 908 526004 4820286 41 40
4:00:47 3/25/2012 3 25 2012 4 681 523246 4820276 149 40
10:00:25 4/6/2012 4 6 2012 10 670 525965 4820286 41 40
8:00:24 4/24/2012 4 24 2012 8 672 521809 4820271 148 40
8:00:33 4/13/2009 4 13 2009 8 645 527371 4820292 38 40
18:00:24 4/14/2012 4 14 2012 18 676 524290 4820280 119 38
18:00:47 3/30/2014 3 30 2014 18 913 523744 4820278 151 40
10:00:53 2/3/2013 2 3 2013 10 679 525012 4820282 44 40
10:00:56 3/30/2014 3 30 2014 10 907 524016 4820279 119 38
8:00:32 3/16/2010 3 16 2010 8 652 527005 4820290 37 40
10:00:41 4/12/2011 4 12 2011 10 668 523454 4820277 149 40
8:01:10 1/17/2013 1 17 2013 8 665 523128 4820276 147 40
14:00:44 4/11/2011 4 11 2011 14 668 523877 4820279 151 40
10:00:41 4/21/2010 4 21 2010 10 646 523836 4820279 151 40
16:00:41 4/25/2013 4 25 2013 16 677 523629 4820278 151 40
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0:00:30 5/1/2009 5 1 2009 0 644 523124 4820277 147 40
18:00:41 4/10/2012 4 10 2012 18 676 523516 4820278 149 40
16:00:56 3/5/2013 3 5 2013 16 671 522932 4820276 147 40
2:00:27 4/6/2009 4 6 2009 2 640 521901 4820273 148 40
16:00:53 4/29/2008 4 29 2008 16 636 523435 4820278 149 40
18:00:55 4/10/2009 4 10 2009 18 640 523159 4820277 147 40
10:00:47 3/17/2011 3 17 2011 10 660 524164 4820281 119 38
14:00:49 3/27/2009 3 27 2009 14 635 523031 4820277 147 40
0:00:17 4/9/2011 4 9 2011 0 668 522149 4820274 145 40
8:00:47 3/20/2009 3 20 2009 8 648 524151 4820281 119 38
22:00:53 3/27/2010 3 27 2010 22 644 527212 4820293 37 40
16:00:47 3/18/2014 3 18 2014 16 918 523434 4820279 149 40
6:00:49 3/25/2012 3 25 2012 6 681 523245 4820278 149 40
0:00:54 11/23/2013 11 23 2013 0 911 527397 4820294 38 40
8:00:55 3/14/2010 3 14 2010 8 801 525661 4820287 41 40
10:00:17 4/10/2009 4 10 2009 10 638 523834 4820281 151 40
8:01:17 3/20/2010 3 20 2010 8 655 523913 4820281 151 40
14:00:52 3/28/2010 3 28 2010 14 652 524847 4820285 44 40
16:00:42 4/8/2011 4 8 2011 16 655 524542 4820284 46 40
18:00:59 4/9/2012 4 9 2012 18 679 521897 4820275 148 40
22:00:54 4/8/2011 4 8 2011 22 668 522152 4820275 145 40
12:00:54 2/24/2012 2 24 2012 12 663 524520 4820284 46 40
14:00:49 3/28/2011 3 28 2011 14 669 525160 4820286 44 40
16:00:52 3/24/2010 3 24 2010 16 639 523941 4820282 151 40
14:00:53 3/24/2011 3 24 2011 14 668 523190 4820279 147 40
8:00:22 2/18/2012 2 18 2012 8 663 525631 4820288 41 40
12:00:42 4/8/2011 4 8 2011 12 666 524944 4820286 44 40
10:00:25 4/4/2012 4 4 2012 10 671 522905 4820279 147 40
10:00:54 1/17/2013 1 17 2013 10 665 523197 4820280 147 40
12:00:42 2/15/2013 2 15 2013 12 666 522110 4820276 145 40
12:00:42 3/21/2011 3 21 2011 12 660 524192 4820284 119 38
18:00:53 4/11/2011 4 11 2011 18 650 521920 4820276 148 40
18:00:47 4/7/2011 4 7 2011 18 660 524122 4820284 119 38
22:00:55 4/22/2010 4 22 2010 22 640 526442 4820292 39 40
18:00:44 1/13/2009 1 13 2009 18 632 521861 4820276 148 40
16:00:41 4/15/2013 4 15 2013 16 677 523978 4820283 151 40
10:00:41 3/25/2013 3 25 2013 10 658 524374 4820285 119 38
8:00:24 4/9/2012 4 9 2012 8 671 524360 4820285 119 38
18:00:48 4/14/2009 4 14 2009 18 645 527883 4820299 43 40
8:00:21 4/7/2009 4 7 2009 8 640 524273 4820285 119 38
8:00:44 4/4/2012 4 4 2012 8 678 525464 4820289 42 40
12:00:49 4/10/2009 4 10 2009 12 645 524509 4820286 46 40
0:00:48 1/4/2011 1 4 2011 0 638 522490 4820279 146 40
10:00:56 2/15/2013 2 15 2013 10 666 522107 4820278 145 40
4:00:54 1/17/2014 1 17 2014 4 916 522983 4820281 147 40
16:00:31 4/30/2009 4 30 2009 16 644 523893 4820284 151 40
0:00:47 4/23/2010 4 23 2010 0 640 526447 4820294 39 40
12:00:27 3/22/2008 3 22 2008 12 633 523153 4820281 147 40
4:00:53 1/24/2014 1 24 2014 4 916 524609 4820287 46 40
0:00:55 1/25/2010 1 25 2010 0 639 527362 4820297 38 40
16:00:41 4/9/2008 4 9 2008 16 633 522787 4820280 146 40
6:00:26 12/3/2011 12 3 2011 6 650 527109 4820297 37 40
12:00:42 3/28/2014 3 28 2014 12 909 525203 4820289 44 40
12:00:42 3/11/2011 3 11 2011 12 801 523695 4820284 151 40
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14:00:54 3/18/2011 3 18 2011 14 666 523433 4820283 149 40
18:00:47 4/3/2012 4 3 2012 18 665 523849 4820285 151 40
4:00:53 12/5/2010 12 5 2010 4 639 527357 4820298 38 40
6:00:44 4/5/2009 4 5 2009 6 644 523490 4820283 149 40
10:00:12 4/3/2008 4 3 2008 10 634 523160 4820282 147 40
6:00:53 2/18/2012 2 18 2012 6 663 525551 4820291 42 40
10:00:54 1/4/2011 1 4 2011 10 638 523121 4820282 147 40
12:00:41 4/8/2009 4 8 2009 12 648 523644 4820284 151 40
10:00:54 4/14/2012 4 14 2012 10 676 524431 4820287 46 40
14:00:23 4/6/2011 4 6 2011 14 658 524924 4820289 44 40
14:00:26 4/20/2012 4 20 2012 14 670 523903 4820286 151 40
2:00:48 1/24/2014 1 24 2014 2 916 524604 4820289 46 40
8:00:47 12/20/2009 12 20 2009 8 643 523999 4820287 151 40
8:00:53 1/20/2010 1 20 2010 8 639 527501 4820300 38 40
2:00:55 12/21/2010 12 21 2010 2 639 526796 4820297 39 40
10:00:56 3/22/2011 3 22 2011 10 664 524122 4820287 119 38
4:01:12 1/31/2014 1 31 2014 4 916 522288 4820281 145 40
10:01:24 1/20/2010 1 20 2010 10 639 527848 4820302 43 40
14:00:44 4/8/2011 4 8 2011 14 666 524979 4820291 44 40
18:00:47 12/20/2012 12 20 2012 18 679 523172 4820284 147 40
16:00:48 4/8/2011 4 8 2011 16 661 524599 4820290 46 40
8:00:48 4/14/2012 4 14 2012 8 678 524194 4820288 119 38
10:00:42 4/8/2010 4 8 2010 10 650 523578 4820286 149 40
8:00:53 3/20/2010 3 20 2010 8 654 524087 4820288 119 38
12:00:50 4/20/2011 4 20 2011 12 666 525137 4820292 44 40
8:00:22 3/18/2014 3 18 2014 8 918 524187 4820288 119 38
16:00:41 4/6/2012 4 6 2012 16 676 526845 4820299 37 40
12:01:24 3/18/2011 3 18 2011 12 667 523258 4820285 149 40
4:00:30 3/23/2011 3 23 2011 4 664 524129 4820288 119 38
16:00:41 3/24/2011 3 24 2011 16 668 523193 4820285 147 40
12:00:41 3/15/2010 3 15 2010 12 644 526260 4820297 40 40
22:00:49 4/29/2011 4 29 2011 22 650 523634 4820287 151 40
14:00:48 4/5/2009 4 5 2009 14 648 524446 4820290 46 40
8:00:42 3/18/2011 3 18 2011 8 654 523620 4820287 151 40
12:00:17 3/29/2014 3 29 2014 12 913 525044 4820292 44 40
12:00:38 4/7/2014 4 7 2014 12 907 523548 4820287 149 40
14:00:54 4/14/2012 4 14 2012 14 677 524272 4820290 119 38
14:01:01 3/14/2013 3 14 2013 14 663 523278 4820286 149 40
8:00:50 4/15/2008 4 15 2008 8 635 523267 4820286 149 40
14:00:27 4/7/2008 4 7 2008 14 635 522787 4820285 146 40
4:00:47 12/21/2010 12 21 2010 4 639 526794 4820300 39 40
8:00:26 4/24/2011 4 24 2011 8 658 525664 4820295 41 40
14:01:18 4/21/2009 4 21 2009 14 644 524420 4820291 46 40
2:00:48 4/24/2011 4 24 2011 2 668 526549 4820299 39 40
10:00:48 4/12/2011 4 12 2011 10 655 523541 4820288 149 40
14:00:54 2/18/2011 2 18 2011 14 801 524525 4820291 46 40
18:00:54 12/20/2012 12 20 2012 18 679 523176 4820287 147 40
0:00:47 4/24/2011 4 24 2011 0 669 524030 4820290 119 38
8:00:53 1/24/2014 1 24 2014 8 916 524610 4820292 46 40
14:00:37 3/4/2014 3 4 2014 14 916 522812 4820286 147 40
16:00:55 4/15/2012 4 15 2012 16 670 523853 4820289 151 40
6:00:53 12/16/2013 12 16 2013 6 916 524549 4820292 46 40
0:00:41 12/5/2011 12 5 2011 0 667 527927 4820305 43 40
12:00:48 3/27/2014 3 27 2014 12 907 524595 4820292 46 40
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18:01:23 12/17/2010 12 17 2010 18 639 526801 4820301 39 40
14:00:36 3/28/2011 3 28 2011 14 661 524864 4820294 44 40
8:00:54 4/13/2011 4 13 2011 8 655 523466 4820289 149 40
10:00:41 4/18/2008 4 18 2008 10 636 524538 4820293 46 40
20:00:47 3/19/2013 3 19 2013 20 671 523727 4820290 151 40
10:00:35 4/18/2009 4 18 2009 10 641 523455 4820289 149 40
10:00:36 4/27/2009 4 27 2009 10 644 523852 4820290 151 40
14:00:47 4/3/2011 4 3 2011 14 663 524853 4820294 44 40
8:01:11 4/13/2011 4 13 2011 8 664 523421 4820289 149 40
10:01:24 3/26/2012 3 26 2012 10 641 521940 4820284 148 40
14:00:41 4/12/2011 4 12 2011 14 666 523345 4820289 149 40
16:00:23 4/22/2011 4 22 2011 16 666 526229 4820300 40 40
14:01:13 4/5/2009 4 5 2009 14 638 523171 4820289 147 40
18:00:48 4/13/2012 4 13 2012 18 675 523171 4820289 147 40
18:01:11 4/14/2009 4 14 2009 18 643 526366 4820301 40 40
22:00:47 4/27/2009 4 27 2009 22 645 528015 4820308 43 40
6:00:42 3/20/2010 3 20 2010 6 654 523200 4820289 147 40
12:00:08 3/28/2010 3 28 2010 12 655 526502 4820302 39 40
16:00:53 11/21/2010 11 21 2010 16 643 526856 4820303 37 40
6:00:53 11/25/2013 11 25 2013 6 909 523359 4820290 149 40
14:00:55 3/20/2012 3 20 2012 14 663 523317 4820290 149 40
18:00:55 12/10/2011 12 10 2011 18 801 527486 4820306 38 40
8:00:38 4/29/2014 4 29 2014 8 917 523476 4820291 149 40
16:00:20 4/14/2012 4 14 2012 16 677 524268 4820294 119 38
14:00:56 3/28/2014 3 28 2014 14 909 525363 4820298 42 40
14:00:55 3/24/2011 3 24 2011 14 666 523118 4820290 147 40
12:00:43 4/3/2008 4 3 2008 12 634 523159 4820290 147 40
12:00:27 3/29/2014 3 29 2014 12 907 525034 4820297 44 40
14:00:33 3/11/2014 3 11 2014 14 913 527396 4820306 38 40
12:00:21 3/22/2008 3 22 2008 12 635 523298 4820291 149 40
18:00:54 4/12/2012 4 12 2012 18 673 524809 4820296 44 40
0:00:53 4/25/2009 4 25 2009 0 645 527865 4820309 43 40
2:00:50 4/18/2010 4 18 2010 2 654 527101 4820306 37 40
18:00:24 3/23/2014 3 23 2014 18 918 522698 4820289 146 40
12:00:42 3/18/2012 3 18 2012 12 658 524313 4820295 119 38
6:00:56 4/15/2012 4 15 2012 6 676 524161 4820295 119 38
18:00:54 4/25/2014 4 25 2014 18 913 525988 4820302 41 40
6:01:11 5/1/2010 5 1 2010 6 644 526646 4820304 39 40
16:00:42 12/20/2012 12 20 2012 16 671 523565 4820293 149 40
8:00:53 4/2/2011 4 2 2011 8 664 523610 4820293 151 40
16:00:24 4/15/2013 4 15 2013 16 658 524390 4820296 119 38
18:00:53 1/1/2012 1 1 2012 18 665 528615 4820313 47 40
8:01:12 3/23/2013 3 23 2013 8 671 525378 4820300 42 40
14:00:54 3/29/2014 3 29 2014 14 913 525042 4820299 44 40
2:00:56 2/16/2013 2 16 2013 2 666 522001 4820289 145 40
6:00:44 3/24/2012 3 24 2012 6 666 524984 4820299 44 40
18:01:24 3/22/2010 3 22 2010 18 642 524704 4820298 46 40
4:00:42 4/18/2010 4 18 2010 4 654 527094 4820308 37 40
18:00:47 12/17/2010 12 17 2010 18 639 526950 4820307 37 40
18:00:56 1/6/2014 1 6 2014 18 916 522784 4820292 146 40
18:00:26 5/8/2011 5 8 2011 18 664 527021 4820308 37 40
10:00:41 4/6/2013 4 6 2013 10 663 524859 4820300 44 40
8:00:50 2/21/2014 2 21 2014 8 908 523495 4820295 149 40
14:00:42 3/15/2010 3 15 2010 14 644 526264 4820306 40 40
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8:00:54 3/19/2011 3 19 2011 8 666 523567 4820296 149 40
4:00:54 3/10/2012 3 10 2012 4 663 523974 4820297 151 40
2:00:42 3/25/2012 3 25 2012 2 679 523260 4820295 149 40
16:00:21 4/8/2011 4 8 2011 16 665 524334 4820299 119 38
16:00:38 1/26/2014 1 26 2014 16 917 522658 4820293 146 40
20:00:43 4/11/2012 4 11 2012 20 666 526290 4820306 40 40
16:00:57 4/17/2011 4 17 2011 16 647 521915 4820290 148 40
10:00:55 12/31/2012 12 31 2012 10 680 523122 4820294 147 40
8:00:56 3/19/2011 3 19 2011 8 650 523410 4820295 149 40
16:00:42 4/21/2008 4 21 2008 16 636 525994 4820305 41 40
16:00:53 2/27/2014 2 27 2014 16 913 527834 4820313 43 40
10:00:54 4/11/2010 4 11 2010 10 646 523398 4820296 149 40
22:00:52 11/28/2011 11 28 2011 22 650 528212 4820314 45 40
12:00:11 4/11/2010 4 11 2010 12 646 523544 4820297 149 40
14:00:53 3/18/2011 3 18 2011 14 664 523197 4820296 147 40
14:00:54 4/11/2010 4 11 2010 14 639 523342 4820296 149 40
18:00:43 3/27/2010 3 27 2010 18 652 524666 4820302 46 40
4:00:41 2/18/2012 2 18 2012 4 663 525553 4820305 42 40
12:00:47 3/18/2011 3 18 2011 12 654 523172 4820296 147 40
8:00:56 4/24/2009 4 24 2009 8 645 527439 4820313 38 40
8:00:42 3/31/2014 3 31 2014 8 913 523777 4820299 151 40
10:00:26 3/26/2013 3 26 2013 10 658 524765 4820303 46 40
10:00:53 4/8/2009 4 8 2009 10 641 523662 4820299 151 40
20:00:53 3/20/2014 3 20 2014 20 913 527611 4820314 38 40
14:00:25 1/19/2010 1 19 2010 14 639 527895 4820315 43 40
16:01:10 3/13/2014 3 13 2014 16 916 525248 4820305 42 40
0:00:55 4/5/2009 4 5 2009 0 648 522719 4820297 146 40
8:00:47 4/8/2008 4 8 2008 8 635 523358 4820299 149 40
12:00:44 3/18/2011 3 18 2011 12 661 523112 4820298 147 40
12:01:18 4/26/2013 4 26 2013 12 677 523501 4820300 149 40
16:00:23 4/9/2012 4 9 2012 16 673 524092 4820302 119 38
12:00:47 3/18/2013 3 18 2013 12 679 523281 4820300 149 40
12:00:44 3/22/2010 3 22 2010 12 642 524452 4820304 46 40
18:00:54 12/13/2010 12 13 2010 18 639 528267 4820319 45 40
8:00:55 3/24/2011 3 24 2011 8 663 523707 4820301 151 40
8:00:53 12/1/2010 12 1 2010 8 655 528625 4820321 47 40
12:00:24 3/18/2011 3 18 2011 12 658 523267 4820300 149 40
8:00:53 3/31/2014 3 31 2014 8 916 523625 4820301 151 40
10:00:28 4/2/2011 4 2 2011 10 664 524729 4820305 46 40
6:00:47 3/10/2012 3 10 2012 6 666 523929 4820303 151 40
2:00:23 4/6/2009 4 6 2009 2 634 521812 4820295 148 40
6:00:43 4/13/2012 4 13 2012 6 678 524220 4820304 119 38
12:01:06 3/18/2013 3 18 2013 12 663 523376 4820301 149 40
8:00:41 4/5/2009 4 5 2009 8 637 523741 4820302 151 40
14:00:41 3/22/2010 3 22 2010 14 642 524471 4820305 46 40
14:00:53 3/11/2010 3 11 2010 14 644 525666 4820310 41 40
12:00:41 3/18/2011 3 18 2011 12 664 523200 4820301 147 40
16:01:18 11/21/2010 11 21 2010 16 647 526876 4820315 37 40
8:00:58 3/13/2014 3 13 2014 8 916 525668 4820310 41 40
8:00:52 4/1/2014 4 1 2014 8 909 523586 4820303 149 40
0:00:54 2/21/2010 2 21 2010 0 642 527507 4820318 38 40
16:00:48 12/20/2012 12 20 2012 16 679 523180 4820302 147 40
12:00:52 4/20/2011 4 20 2011 12 667 523480 4820303 149 40
12:00:13 3/10/2012 3 10 2012 12 665 523963 4820305 151 40
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16:00:54 3/26/2014 3 26 2014 16 913 524239 4820306 119 38
2:02:15 12/11/2012 12 11 2012 2 671 527996 4820320 43 40
12:00:19 4/8/2010 4 8 2010 12 650 523642 4820304 151 40
14:00:52 4/6/2012 4 6 2012 14 678 526878 4820316 37 40
12:01:25 3/7/2013 3 7 2013 12 679 524423 4820307 46 40
4:00:54 1/4/2014 1 4 2014 4 679 522151 4820299 145 40
0:00:53 1/11/2014 1 11 2014 0 916 524734 4820308 46 40
18:00:30 3/26/2009 3 26 2009 18 635 522031 4820299 145 40
4:00:56 4/18/2014 4 18 2014 4 913 523770 4820305 151 40
18:00:29 4/24/2011 4 24 2011 18 662 523199 4820303 147 40
14:00:36 4/18/2012 4 18 2012 14 666 524333 4820307 119 38
8:00:54 12/14/2012 12 14 2012 8 670 528074 4820322 45 40
4:00:56 4/10/2011 4 10 2011 4 666 522003 4820299 145 40
14:00:54 3/29/2014 3 29 2014 14 907 525037 4820310 44 40
16:00:41 2/15/2013 2 15 2013 16 666 522005 4820300 145 40
14:00:47 3/27/2010 3 27 2010 14 646 524229 4820308 119 38
8:00:49 4/19/2009 4 19 2009 8 645 527848 4820322 43 40
0:00:51 1/13/2009 1 13 2009 0 632 521687 4820299 148 40
12:00:47 3/28/2009 3 28 2009 12 642 523592 4820306 149 40
12:00:52 4/5/2009 4 5 2009 12 640 524255 4820308 119 38
8:00:39 4/8/2009 4 8 2009 8 639 524234 4820308 119 38
2:00:42 3/20/2010 3 20 2010 2 640 525610 4820313 41 40
4:01:19 12/11/2012 12 11 2012 4 671 527987 4820323 43 40
8:01:12 1/4/2014 1 4 2014 8 679 522174 4820301 145 40
10:00:48 4/8/2011 4 8 2011 10 654 525047 4820311 44 40
2:00:56 1/20/2010 1 20 2010 2 639 527483 4820321 38 40
0:00:53 1/20/2010 1 20 2010 0 639 527405 4820321 38 40
16:00:13 3/18/2011 3 18 2011 16 664 523200 4820305 147 40
16:00:55 4/7/2011 4 7 2011 16 661 524676 4820311 46 40
4:01:17 1/4/2011 1 4 2011 4 638 522497 4820303 146 40
10:00:53 3/22/2008 3 22 2008 10 633 523139 4820305 147 40
12:00:47 3/17/2010 3 17 2010 12 746 525513 4820314 42 40
18:01:26 4/10/2012 4 10 2012 18 672 523898 4820309 151 40
12:01:12 4/25/2011 4 25 2011 12 668 527806 4820324 43 40
22:00:47 4/8/2011 4 8 2011 22 666 522053 4820302 145 40
16:00:49 3/13/2010 3 13 2010 16 650 525427 4820314 42 40
8:00:50 4/7/2008 4 7 2008 8 637 523624 4820308 151 40
18:00:53 4/10/2009 4 10 2009 18 635 522809 4820305 147 40
12:00:47 4/16/2012 4 16 2012 12 676 523654 4820308 151 40
6:01:24 1/3/2014 1 3 2014 6 909 525013 4820313 44 40
10:00:53 3/27/2014 3 27 2014 10 907 524614 4820312 46 40
6:01:18 1/4/2014 1 4 2014 6 679 522183 4820304 145 40
10:00:53 3/7/2010 3 7 2010 10 647 527072 4820321 37 40
18:00:43 4/11/2011 4 11 2011 18 668 523453 4820308 149 40
8:00:53 4/18/2009 4 18 2009 8 641 523423 4820308 149 40
16:00:56 2/19/2011 2 19 2011 16 642 524420 4820312 46 40
0:00:54 4/23/2011 4 23 2011 0 667 523299 4820309 149 40
10:00:47 2/28/2013 2 28 2013 10 665 524854 4820314 44 40
14:00:48 3/28/2012 3 28 2012 14 663 524001 4820311 151 40
0:00:47 4/9/2011 4 9 2011 0 666 522056 4820305 145 40
2:00:54 4/9/2011 4 9 2011 2 666 522054 4820305 145 40
14:00:41 3/11/2010 3 11 2010 14 640 525645 4820318 41 40
16:00:42 4/7/2011 4 7 2011 16 801 524650 4820314 46 40
14:00:52 4/4/2011 4 4 2011 14 661 524849 4820315 44 40
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12:00:56 4/27/2011 4 27 2011 12 666 526440 4820321 39 40
22:00:23 12/4/2010 12 4 2010 22 655 526954 4820324 37 40
14:00:50 4/4/2011 4 4 2011 14 664 524889 4820316 44 40
14:00:42 3/28/2010 3 28 2010 14 655 526502 4820323 39 40
8:00:27 3/14/2009 3 14 2009 8 637 526935 4820324 37 40
0:00:45 1/17/2013 1 17 2013 0 665 523147 4820310 147 40
2:00:23 1/4/2014 1 4 2014 2 679 522122 4820307 145 40
2:00:54 3/16/2010 3 16 2010 2 650 526869 4820325 37 40
14:00:42 4/25/2013 4 25 2013 14 677 523651 4820313 151 40
4:01:45 1/17/2013 1 17 2013 4 665 523151 4820311 147 40
8:00:54 3/30/2013 3 30 2013 8 679 522364 4820308 145 40
10:00:13 4/23/2008 4 23 2008 10 636 523973 4820314 151 40
12:00:55 4/3/2014 4 3 2014 12 913 524120 4820315 119 38
18:00:48 2/27/2014 2 27 2014 18 913 527771 4820329 43 40
8:00:44 3/27/2010 3 27 2010 8 746 525714 4820321 41 40
0:00:54 12/11/2012 12 11 2012 0 666 527360 4820327 38 40
18:00:43 3/18/2014 3 18 2014 18 913 527450 4820328 38 40
0:00:54 12/3/2011 12 3 2011 0 650 527556 4820328 38 40
16:00:42 4/19/2011 4 19 2011 16 658 523935 4820315 151 40
2:00:42 11/24/2013 11 24 2013 2 907 527197 4820327 37 40
6:00:56 2/16/2013 2 16 2013 6 666 522091 4820309 145 40
12:00:11 3/30/2010 3 30 2010 12 644 526938 4820326 37 40
8:00:56 4/12/2011 4 12 2011 8 801 523570 4820314 149 40
4:00:55 1/11/2012 1 11 2012 4 665 527520 4820329 38 40
10:00:44 3/14/2009 3 14 2009 10 637 526962 4820327 37 40
4:00:54 12/28/2012 12 28 2012 4 670 522294 4820310 145 40
10:00:53 3/13/2009 3 13 2009 10 645 527197 4820328 37 40
12:00:42 3/25/2013 3 25 2013 12 671 523934 4820316 151 40
18:00:48 2/13/2010 2 13 2010 18 644 526197 4820324 40 40
20:00:54 12/12/2013 12 12 2013 20 671 526976 4820327 37 40
6:00:47 1/24/2014 1 24 2014 6 916 524584 4820318 46 40
12:00:21 3/14/2009 3 14 2009 12 637 526963 4820327 37 40
2:00:47 3/23/2008 3 23 2008 2 633 523151 4820313 147 40
16:00:56 4/18/2012 4 18 2012 16 666 524518 4820318 46 40
16:00:41 4/12/2011 4 12 2011 16 659 522678 4820312 146 40
12:00:42 4/3/2012 4 3 2012 12 658 522862 4820312 147 40
16:00:52 11/29/2010 11 29 2010 16 638 522023 4820310 145 40
4:00:53 1/17/2014 1 17 2014 4 908 522586 4820312 146 40
6:00:53 2/12/2010 2 12 2010 6 642 527403 4820330 38 40
4:00:24 1/20/2010 1 20 2010 4 639 527499 4820330 38 40
14:00:34 4/20/2011 4 20 2011 14 667 523610 4820316 151 40
8:01:14 11/25/2010 11 25 2010 8 639 528689 4820336 47 40
2:00:41 4/10/2011 4 10 2011 2 666 522001 4820311 145 40
14:00:52 4/3/2011 4 3 2011 14 666 525023 4820321 44 40
10:00:48 3/24/2013 3 24 2013 10 671 524893 4820321 44 40
14:00:43 3/8/2014 3 8 2014 14 913 527813 4820332 43 40
16:00:53 3/18/2011 3 18 2011 16 661 523092 4820314 147 40
8:00:54 4/8/2010 4 8 2010 8 650 523327 4820315 149 40
22:01:17 1/29/2010 1 29 2010 22 643 521850 4820311 148 40
4:00:55 4/17/2013 4 17 2013 4 658 526144 4820326 40 40
18:00:42 3/15/2014 3 15 2014 18 917 525025 4820322 44 40
2:01:24 4/6/2009 4 6 2009 2 638 521870 4820311 148 40
6:00:48 1/31/2014 1 31 2014 6 916 522384 4820313 145 40
18:01:57 3/27/2010 3 27 2010 18 640 525047 4820323 44 40
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8:00:54 4/16/2009 4 16 2009 8 635 522459 4820314 146 40
12:00:43 4/3/2012 4 3 2012 12 665 522869 4820315 147 40
14:00:23 4/3/2012 4 3 2012 14 676 524687 4820322 46 40
0:00:54 3/23/2008 3 23 2008 0 637 523132 4820316 147 40
16:00:06 4/27/2011 4 27 2011 16 664 523925 4820319 151 40
2:00:41 3/16/2010 3 16 2010 2 638 526920 4820331 37 40
4:00:54 3/20/2010 3 20 2010 4 640 525595 4820326 42 40
18:01:24 3/14/2014 3 14 2014 18 913 527808 4820334 43 40
16:00:48 4/8/2011 4 8 2011 16 659 524625 4820322 46 40
18:00:41 4/1/2013 4 1 2013 18 663 525643 4820326 41 40
2:01:08 5/8/2011 5 8 2011 2 668 527537 4820334 38 40
16:00:47 4/15/2010 4 15 2010 16 650 527598 4820334 38 40
18:00:53 4/23/2011 4 23 2011 18 662 523536 4820319 149 40
14:00:23 1/15/2010 1 15 2010 14 644 526314 4820329 40 40
10:01:57 3/30/2010 3 30 2010 10 642 526066 4820328 40 40
2:00:53 1/4/2011 1 4 2011 2 638 522497 4820316 146 40
10:00:26 4/9/2009 4 9 2009 10 642 524222 4820322 119 38
0:00:44 12/12/2011 12 12 2011 0 658 526919 4820332 37 40
6:00:53 1/3/2014 1 3 2014 6 679 522120 4820315 145 40
10:00:41 4/10/2009 4 10 2009 10 647 523776 4820320 151 40
10:00:55 1/6/2014 1 6 2014 10 917 522761 4820317 146 40
10:00:39 4/20/2011 4 20 2011 10 655 524118 4820322 119 38
22:00:55 1/12/2009 1 12 2009 22 632 521672 4820313 148 40
16:00:48 4/13/2010 4 13 2010 16 650 525095 4820325 44 40
2:00:43 12/11/2013 12 11 2013 2 916 527043 4820333 37 40
14:00:53 3/5/2013 3 5 2013 14 671 522978 4820318 147 40
12:00:14 3/22/2010 3 22 2010 12 746 524264 4820323 119 38
8:00:41 4/10/2013 4 10 2013 8 658 523280 4820319 149 40
22:00:54 2/18/2010 2 18 2010 22 644 527518 4820335 38 40
16:01:12 3/21/2014 3 21 2014 16 914 523400 4820320 149 40
0:00:54 11/24/2013 11 24 2013 0 911 527510 4820335 38 40
22:00:38 1/19/2009 1 19 2009 22 632 521674 4820314 148 40
10:00:53 3/14/2009 3 14 2009 10 642 526842 4820333 37 40
14:00:48 2/12/2010 2 12 2010 14 639 526319 4820331 40 40
2:00:48 1/17/2014 1 17 2014 2 908 522543 4820317 146 40
16:00:25 11/10/2010 11 10 2010 16 650 522128 4820316 145 40
0:00:41 3/23/2008 3 23 2008 0 634 523219 4820320 149 40
16:00:41 3/31/2012 3 31 2012 16 658 522889 4820319 147 40
8:00:53 3/13/2014 3 13 2014 8 908 525519 4820328 42 40
4:00:50 2/15/2013 2 15 2013 4 666 522000 4820316 145 40
8:00:23 3/29/2011 3 29 2011 8 659 524598 4820325 46 40
2:00:47 12/10/2011 12 10 2011 2 655 523167 4820320 147 40
8:00:56 4/16/2012 4 16 2012 8 677 523967 4820323 151 40
12:00:15 4/10/2009 4 10 2009 12 640 523317 4820321 149 40
10:00:15 4/25/2010 4 25 2010 10 646 523018 4820320 147 40
18:00:23 4/20/2011 4 20 2011 18 658 524421 4820325 46 40
12:00:18 3/14/2010 3 14 2010 12 651 525137 4820328 44 40
12:00:14 4/1/2011 4 1 2011 12 664 523867 4820323 151 40
14:00:42 3/24/2010 3 24 2010 14 641 523395 4820321 149 40
16:00:25 11/29/2010 11 29 2010 16 653 522005 4820317 145 40
10:00:33 3/28/2014 3 28 2014 10 908 524900 4820327 44 40
10:00:54 5/2/2013 5 2 2013 10 658 524018 4820324 119 38
10:00:36 4/27/2011 4 27 2011 10 655 525054 4820328 44 40
12:00:59 2/12/2010 2 12 2010 12 639 526322 4820333 40 40
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0:00:56 12/11/2012 12 11 2012 0 671 528003 4820339 43 40
0:00:54 1/3/2014 1 3 2014 0 679 522061 4820317 145 40
20:00:40 4/16/2013 4 16 2013 20 658 524869 4820327 44 40
12:00:24 3/20/2010 3 20 2010 12 650 523842 4820324 151 40
10:00:41 3/22/2011 3 22 2011 10 669 524166 4820325 119 38
14:01:00 3/23/2014 3 23 2014 14 914 523655 4820324 151 40
18:01:44 2/18/2010 2 18 2010 18 644 527520 4820339 38 40
8:00:53 1/29/2014 1 29 2014 8 917 522237 4820319 145 40
0:00:30 2/14/2010 2 14 2010 0 644 526177 4820333 40 40
12:00:54 4/6/2012 4 6 2012 12 676 526543 4820335 39 40
12:00:47 4/6/2012 4 6 2012 12 678 526543 4820335 39 40
12:00:41 12/19/2010 12 19 2010 12 639 528153 4820342 45 40
14:00:47 3/23/2011 3 23 2011 14 660 523364 4820323 149 40
8:00:15 4/6/2011 4 6 2011 8 661 524401 4820327 46 40
12:00:24 3/17/2010 3 17 2010 12 642 525469 4820331 42 40
12:00:56 3/18/2011 3 18 2011 12 655 523141 4820323 147 40
6:00:42 1/17/2014 1 17 2014 6 908 522554 4820321 146 40
14:00:55 4/10/2009 4 10 2009 14 640 523324 4820324 149 40
16:00:42 4/16/2014 4 16 2014 16 908 523626 4820325 151 40
18:00:44 4/21/2011 4 21 2011 18 668 526927 4820337 37 40
10:00:47 4/24/2011 4 24 2011 10 666 525800 4820333 41 40
10:00:16 3/18/2013 3 18 2013 10 679 523361 4820324 149 40
16:00:53 4/19/2011 4 19 2011 16 650 523936 4820326 151 40
2:00:47 12/3/2011 12 3 2011 2 658 527697 4820341 43 40
12:00:32 12/23/2010 12 23 2010 12 642 527267 4820340 38 40
16:00:43 3/27/2010 3 27 2010 16 646 524252 4820329 119 38
16:00:32 4/21/2009 4 21 2009 16 640 523664 4820327 151 40
22:00:47 12/12/2013 12 12 2013 22 908 526839 4820339 37 40
12:00:48 2/3/2014 2 3 2014 12 907 523046 4820325 147 40
12:00:47 2/10/2011 2 10 2011 12 801 523600 4820327 149 40
16:01:12 11/26/2011 11 26 2011 16 665 522055 4820322 145 40
16:00:40 3/11/2014 3 11 2014 16 917 524060 4820329 119 38
14:00:49 4/4/2011 4 4 2011 14 666 525019 4820333 44 40
8:00:49 4/20/2010 4 20 2010 8 646 523956 4820329 151 40
12:00:48 4/1/2009 4 1 2009 12 648 522973 4820326 147 40
16:00:48 3/23/2014 3 23 2014 16 918 524186 4820330 119 38
16:00:41 11/29/2010 11 29 2010 16 641 521991 4820323 148 40
14:01:17 3/30/2010 3 30 2010 14 642 527042 4820341 37 40
8:00:58 12/23/2009 12 23 2009 8 643 523201 4820327 147 40
8:00:53 4/15/2010 4 15 2010 8 654 522468 4820325 146 40
10:00:24 3/31/2009 3 31 2009 10 635 524029 4820330 119 38
8:00:56 4/28/2009 4 28 2009 8 646 523254 4820328 149 40
12:00:23 4/5/2009 4 5 2009 12 646 524340 4820331 119 38
18:00:43 3/23/2012 3 23 2012 18 680 523275 4820328 149 40
4:00:42 2/16/2013 2 16 2013 4 666 522004 4820324 145 40
2:00:26 3/23/2008 3 23 2008 2 636 523177 4820328 147 40
18:00:31 1/4/2014 1 4 2014 18 907 522979 4820327 147 40
8:00:47 3/28/2011 3 28 2011 8 669 524244 4820332 119 38
8:00:26 4/7/2014 4 7 2014 8 907 522902 4820327 147 40
12:00:55 3/31/2012 3 31 2012 12 666 524540 4820333 46 40
6:00:53 1/25/2010 1 25 2010 6 639 527505 4820345 38 40
22:00:42 1/30/2012 1 30 2012 22 658 521771 4820324 148 40
14:00:53 3/14/2009 3 14 2009 14 642 526809 4820342 39 40
6:00:37 1/29/2014 1 29 2014 6 917 522219 4820326 145 40
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12:00:55 4/8/2011 4 8 2011 12 654 525111 4820336 44 40
8:01:47 2/13/2013 2 13 2013 8 680 524365 4820334 119 38
16:00:54 3/6/2014 3 6 2014 16 918 523625 4820331 151 40
2:00:54 4/10/2014 4 10 2014 2 916 527487 4820346 38 40
0:00:47 11/29/2013 11 29 2013 0 911 526926 4820344 37 40
14:00:41 3/11/2010 3 11 2010 14 638 525788 4820339 41 40
8:00:55 1/17/2014 1 17 2014 8 908 522556 4820328 146 40
8:00:42 4/4/2010 4 4 2010 8 746 525039 4820337 44 40
12:00:55 2/20/2011 2 20 2011 12 639 524484 4820335 46 40
16:01:09 4/8/2009 4 8 2009 16 645 527680 4820348 43 40
2:01:41 3/16/2010 3 16 2010 2 642 526899 4820345 37 40
0:00:56 1/20/2009 1 20 2009 0 632 521673 4820326 148 40
14:00:53 3/9/2010 3 9 2010 14 640 526121 4820342 40 40
22:00:49 1/6/2014 1 6 2014 22 917 522150 4820328 145 40
10:00:25 4/29/2009 4 29 2009 10 644 523341 4820332 149 40
18:00:17 4/25/2011 4 25 2011 18 654 523935 4820334 151 40
16:00:48 3/9/2010 3 9 2010 16 640 526123 4820342 40 40
2:00:48 3/23/2008 3 23 2008 2 635 523282 4820332 149 40
18:00:54 1/19/2009 1 19 2009 18 632 521661 4820327 148 40
10:01:11 12/17/2010 12 17 2010 10 642 523106 4820332 147 40
0:00:51 1/31/2012 1 31 2012 0 658 521773 4820328 148 40
4:00:44 1/13/2009 1 13 2009 4 632 521712 4820328 148 40
16:00:43 11/26/2010 11 26 2010 16 654 523295 4820333 149 40
8:00:24 1/8/2012 1 8 2012 8 665 528190 4820352 45 40
2:00:55 1/17/2013 1 17 2013 2 665 523164 4820333 147 40
12:00:35 1/2/2013 1 2 2013 12 670 523158 4820333 147 40
4:00:55 11/22/2010 11 22 2010 4 642 527613 4820350 38 40
2:00:20 1/20/2009 1 20 2009 2 632 521664 4820328 148 40
2:00:57 4/15/2011 4 15 2011 2 641 521411 4820328 150 38
12:01:23 4/14/2011 4 14 2011 12 665 525080 4820340 44 40
12:00:21 3/23/2011 3 23 2011 12 665 523146 4820334 147 40
0:00:53 1/1/2012 1 1 2012 0 665 527102 4820348 37 40
18:00:47 1/8/2010 1 8 2010 18 643 522231 4820331 145 40
12:00:54 1/15/2010 1 15 2010 12 640 525970 4820344 41 40
0:00:56 1/7/2014 1 7 2014 0 917 522175 4820331 145 40
10:00:55 3/23/2011 3 23 2011 10 667 523501 4820335 149 40
14:00:46 3/21/2009 3 21 2009 14 646 522951 4820334 147 40
2:00:10 1/13/2009 1 13 2009 2 632 521706 4820330 148 40
8:00:42 2/16/2013 2 16 2013 8 666 522110 4820331 145 40
12:00:55 4/9/2010 4 9 2010 12 644 526330 4820346 40 40
20:00:54 1/6/2014 1 6 2014 20 917 522161 4820331 145 40
16:00:54 4/6/2012 4 6 2012 16 678 526863 4820348 37 40
8:00:47 4/13/2011 4 13 2011 8 662 523708 4820337 151 40
14:00:54 2/25/2012 2 25 2012 14 663 524916 4820341 44 40
14:00:47 4/29/2011 4 29 2011 14 669 523477 4820336 149 40
10:00:43 4/8/2009 4 8 2009 10 637 523782 4820337 151 40
8:00:37 4/6/2012 4 6 2012 8 673 526202 4820346 40 40
2:00:27 1/7/2014 1 7 2014 2 917 522160 4820332 145 40
16:00:54 11/29/2010 11 29 2010 16 647 521963 4820331 148 40
2:00:55 1/1/2012 1 1 2012 2 665 527098 4820350 37 40
12:00:47 3/24/2011 3 24 2011 12 665 523119 4820335 147 40
8:00:44 1/13/2009 1 13 2009 8 632 521710 4820331 148 40
18:00:15 4/4/2009 4 4 2009 18 633 521886 4820331 148 40
16:00:26 3/31/2014 3 31 2014 16 913 523886 4820338 151 40
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2:00:34 4/23/2011 4 23 2011 2 654 521994 4820332 148 40
8:00:44 4/27/2010 4 27 2010 8 646 523195 4820336 147 40
18:00:56 4/11/2010 4 11 2010 18 642 526758 4820350 39 40
4:00:55 4/7/2008 4 7 2008 4 632 521767 4820332 148 40
8:00:15 4/9/2009 4 9 2009 8 637 523818 4820339 151 40
16:00:51 4/17/2011 4 17 2011 16 650 526117 4820347 40 40
16:00:54 1/4/2014 1 4 2014 16 916 523128 4820337 147 40
6:00:53 12/21/2010 12 21 2010 6 639 526826 4820351 37 40
18:00:53 3/21/2014 3 21 2014 18 918 524497 4820342 46 40
10:00:44 1/2/2013 1 2 2013 10 670 523166 4820337 147 40
18:00:46 4/28/2009 4 28 2009 18 639 524150 4820341 119 38
8:00:56 4/5/2009 4 5 2009 8 634 523848 4820340 151 40
16:00:43 4/11/2010 4 11 2010 16 639 523294 4820338 149 40
4:00:53 12/14/2010 12 14 2010 4 639 527652 4820355 43 40
18:00:40 3/24/2014 3 24 2014 18 918 524719 4820344 46 40
18:00:41 4/9/2013 4 9 2013 18 658 523907 4820341 151 40
0:00:44 12/1/2010 12 1 2010 0 639 523299 4820339 149 40
14:00:54 3/23/2011 3 23 2011 14 668 523546 4820340 149 40
16:00:49 4/7/2011 4 7 2011 16 668 524460 4820343 46 40
14:00:50 3/28/2011 3 28 2011 14 668 525247 4820346 42 40
8:00:54 12/26/2010 12 26 2010 8 642 527229 4820354 38 40
10:00:57 3/20/2010 3 20 2010 10 650 523893 4820341 151 40
4:00:39 1/3/2014 1 3 2014 4 909 524973 4820345 44 40
12:00:41 3/13/2011 3 13 2011 12 647 523531 4820340 149 40
6:00:15 1/4/2011 1 4 2011 6 638 522508 4820337 146 40
8:01:31 4/16/2014 4 16 2014 8 909 524536 4820344 46 40
2:00:41 11/22/2010 11 22 2010 2 642 527611 4820356 38 40
14:00:57 3/20/2012 3 20 2012 14 666 523313 4820340 149 40
10:00:39 3/23/2011 3 23 2011 10 660 523369 4820340 149 40
4:00:40 1/3/2014 1 3 2014 4 679 522084 4820336 145 40
8:00:36 4/7/2014 4 7 2014 8 913 522649 4820338 146 40
12:00:32 4/16/2014 4 16 2014 12 908 523782 4820342 151 40
2:00:43 1/3/2014 1 3 2014 2 909 524855 4820346 44 40
14:00:53 4/6/2011 4 6 2011 14 666 525573 4820348 42 40
22:00:30 2/20/2010 2 20 2010 22 642 527647 4820357 43 40
6:00:42 12/26/2010 12 26 2010 6 642 527225 4820355 38 40
14:00:43 3/14/2009 3 14 2009 14 637 526869 4820354 37 40
14:00:54 3/23/2011 3 23 2011 14 665 523380 4820341 149 40
6:00:49 3/23/2011 3 23 2011 6 664 524096 4820343 119 38
14:00:45 2/3/2014 2 3 2014 14 916 523084 4820340 147 40
6:00:53 3/25/2014 3 25 2014 6 916 526125 4820351 40 40
18:00:41 1/2/2013 1 2 2013 18 679 522788 4820339 146 40
12:00:26 4/21/2009 4 21 2009 12 644 524451 4820345 46 40
18:00:41 4/15/2010 4 15 2010 18 650 527555 4820357 38 40
6:00:11 3/23/2011 3 23 2011 6 666 524265 4820345 119 38
14:00:54 3/20/2010 3 20 2010 14 650 522698 4820340 146 40
0:00:44 3/23/2008 3 23 2008 0 632 523142 4820341 147 40
10:00:20 4/19/2014 4 19 2014 10 913 524701 4820347 46 40
6:00:37 5/1/2010 5 1 2010 6 639 525694 4820351 41 40
0:00:42 3/21/2009 3 21 2009 0 648 523140 4820342 147 40
14:00:39 1/4/2014 1 4 2014 14 916 523136 4820342 147 40
8:00:54 3/20/2010 3 20 2010 8 746 524468 4820347 46 40
14:00:42 2/12/2010 2 12 2010 14 642 526370 4820354 40 40
14:00:47 4/6/2012 4 6 2012 14 666 526065 4820353 40 40
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10:00:50 4/12/2011 4 12 2011 10 650 523516 4820344 149 40
2:00:21 4/4/2009 4 4 2009 2 642 523413 4820344 149 40
12:00:54 4/1/2008 4 1 2008 12 636 523866 4820345 151 40
18:00:41 5/7/2009 5 7 2009 18 644 524738 4820349 46 40
4:00:54 3/25/2012 3 25 2012 4 680 524291 4820347 119 38
8:00:42 3/23/2011 3 23 2011 8 664 524094 4820347 119 38
10:01:03 1/18/2010 1 18 2010 10 639 526831 4820357 37 40
4:00:53 1/7/2014 1 7 2014 4 917 522184 4820340 145 40
6:00:35 3/25/2012 3 25 2012 6 680 524303 4820347 119 38
14:00:47 12/23/2010 12 23 2010 14 642 527271 4820359 38 40
12:00:17 3/24/2011 3 24 2011 12 664 523122 4820344 147 40
14:00:21 3/18/2011 3 18 2011 14 669 523312 4820344 149 40
0:00:49 4/20/2009 4 20 2009 0 645 527918 4820362 43 40
18:01:03 1/18/2014 1 18 2014 18 916 524948 4820350 44 40
12:00:50 12/22/2010 12 22 2010 12 639 527049 4820359 37 40
10:00:53 3/22/2008 3 22 2008 10 635 523432 4820345 149 40
12:00:48 12/5/2010 12 5 2010 12 647 523756 4820346 151 40
14:00:42 4/11/2011 4 11 2011 14 661 523724 4820346 151 40
16:00:42 4/20/2014 4 20 2014 16 917 524189 4820348 119 38
16:00:54 3/18/2011 3 18 2011 16 650 523121 4820344 147 40
18:00:48 4/8/2009 4 8 2009 18 635 522836 4820344 147 40
8:00:54 4/13/2011 4 13 2011 8 659 523356 4820345 149 40
22:00:19 12/11/2011 12 11 2011 22 658 526995 4820359 37 40
2:00:44 3/24/2011 3 24 2011 2 660 523585 4820346 149 40
14:00:31 3/18/2011 3 18 2011 14 668 523419 4820346 149 40
12:00:47 3/9/2013 3 9 2013 12 679 523140 4820345 147 40
14:00:48 4/8/2011 4 8 2011 14 654 525157 4820352 44 40
8:00:44 4/13/2011 4 13 2011 8 663 523333 4820346 149 40
14:00:47 4/24/2011 4 24 2011 14 662 523320 4820346 149 40
18:00:53 4/8/2009 4 8 2009 18 645 527834 4820363 43 40
6:00:20 4/20/2010 4 20 2010 6 654 524491 4820350 46 40
4:00:42 1/25/2010 1 25 2010 4 639 527404 4820362 38 40
14:00:45 3/30/2010 3 30 2010 14 746 527960 4820364 43 40
10:00:36 2/20/2011 2 20 2011 10 639 524489 4820351 46 40
16:00:47 4/4/2009 4 4 2009 16 645 523156 4820346 147 40
10:00:15 4/5/2008 4 5 2008 10 634 523165 4820346 147 40
8:00:53 3/23/2011 3 23 2011 8 668 523849 4820349 151 40
12:00:56 1/4/2014 1 4 2014 12 916 523145 4820346 147 40
22:00:53 12/22/2009 12 22 2009 22 643 523903 4820349 151 40
10:01:20 4/5/2011 4 5 2011 10 650 524393 4820351 119 38
12:00:49 3/21/2009 3 21 2009 12 648 523666 4820349 151 40
14:00:55 12/23/2010 12 23 2010 14 639 527094 4820362 37 40
14:00:24 3/20/2009 3 20 2009 14 633 523167 4820347 147 40
6:00:32 3/20/2010 3 20 2010 6 650 523187 4820347 147 40
22:00:57 12/26/2009 12 26 2009 22 644 526279 4820359 40 40
8:01:11 3/28/2012 3 28 2012 8 677 523230 4820347 149 40
14:00:23 1/8/2010 1 8 2010 14 647 522902 4820346 147 40
10:00:41 4/15/2010 4 15 2010 10 640 525528 4820356 42 40
6:00:53 1/7/2014 1 7 2014 6 917 522183 4820344 145 40
10:00:41 3/21/2011 3 21 2011 10 660 524046 4820351 119 38
0:00:47 3/23/2008 3 23 2008 0 633 523170 4820348 147 40
16:00:41 4/8/2011 4 8 2011 16 662 524429 4820353 46 40
16:00:50 3/16/2010 3 16 2010 16 644 525685 4820357 41 40
18:00:47 4/18/2009 4 18 2009 18 645 527337 4820364 38 40
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14:00:49 3/22/2010 3 22 2010 14 746 524410 4820353 46 40
16:00:25 4/12/2011 4 12 2011 16 666 522974 4820348 147 40
12:00:41 3/28/2012 3 28 2012 12 675 522997 4820348 147 40
12:00:42 1/25/2010 1 25 2010 12 639 527834 4820366 43 40
12:00:46 12/25/2010 12 25 2010 12 642 527268 4820364 38 40
8:00:54 1/7/2014 1 7 2014 8 917 522199 4820346 145 40
12:00:16 4/26/2014 4 26 2014 12 908 524609 4820354 46 40
10:00:53 1/23/2014 1 23 2014 10 916 526172 4820360 40 40
22:00:13 4/8/2009 4 8 2009 22 645 527804 4820367 43 40
14:00:54 3/17/2010 3 17 2010 14 746 525553 4820358 42 40
4:00:41 4/8/2011 4 8 2011 4 668 524749 4820355 46 40
14:00:42 3/18/2011 3 18 2011 14 661 523160 4820350 147 40
16:00:43 3/24/2010 3 24 2010 16 641 523443 4820351 149 40
10:00:24 4/15/2009 4 15 2009 10 645 525739 4820360 41 40
4:00:48 2/12/2010 2 12 2010 4 642 527384 4820366 38 40
16:00:47 3/2/2014 3 2 2014 16 913 528669 4820372 47 40
2:00:29 11/23/2013 11 23 2013 2 907 527238 4820366 38 40
2:00:48 1/3/2014 1 3 2014 2 679 522092 4820347 145 40
8:00:26 4/2/2011 4 2 2011 8 668 523599 4820352 149 40
10:00:42 1/9/2010 1 9 2010 10 638 523135 4820351 147 40
18:00:53 4/7/2011 4 7 2011 18 666 524515 4820355 46 40
10:00:53 3/30/2014 3 30 2014 10 909 523650 4820352 151 40
0:00:41 4/9/2011 4 9 2011 0 654 522084 4820347 145 40
18:00:41 3/24/2010 3 24 2010 18 646 523220 4820351 149 40
10:00:54 3/18/2010 3 18 2010 10 642 524145 4820355 119 38
16:01:43 3/7/2010 3 7 2010 16 639 527687 4820369 43 40
14:00:48 3/16/2010 3 16 2010 14 644 525685 4820361 41 40
6:00:48 12/23/2009 12 23 2009 6 643 523150 4820351 147 40
12:00:47 3/16/2010 3 16 2010 12 644 525676 4820361 41 40
12:00:55 3/27/2014 3 27 2014 12 913 524638 4820357 46 40
14:00:31 3/28/2012 3 28 2012 14 677 523395 4820353 149 40
6:00:08 1/14/2009 1 14 2009 6 632 521680 4820347 148 40
18:00:50 5/11/2011 5 11 2011 18 667 524756 4820358 46 40
18:00:55 12/21/2010 12 21 2010 18 639 526871 4820366 37 40
6:00:53 3/24/2012 3 24 2012 6 678 524924 4820359 44 40
16:00:53 3/16/2014 3 16 2014 16 918 524732 4820358 46 40
10:00:55 4/1/2009 4 1 2009 10 642 523281 4820353 149 40
12:00:48 3/22/2008 3 22 2008 12 636 523160 4820352 147 40
16:00:45 3/7/2010 3 7 2010 16 644 527111 4820367 37 40
16:00:46 4/9/2012 4 9 2012 16 679 524116 4820356 119 38
22:00:54 4/8/2011 4 8 2011 22 654 522083 4820350 145 40
4:00:14 4/4/2009 4 4 2009 4 645 523545 4820355 149 40
4:00:24 3/10/2012 3 10 2012 4 666 523950 4820356 151 40
16:00:24 3/23/2013 3 23 2013 16 658 524935 4820360 44 40
10:00:53 4/5/2011 4 5 2011 10 669 524393 4820358 119 38
14:00:48 4/21/2008 4 21 2008 14 636 526105 4820365 40 40
14:00:50 4/11/2011 4 11 2011 14 650 524336 4820358 119 38
8:00:38 1/25/2010 1 25 2010 8 639 527530 4820371 38 40
14:00:53 4/30/2010 4 30 2010 14 644 524113 4820358 119 38
0:00:26 1/3/2014 1 3 2014 0 909 524801 4820360 46 40
14:00:54 4/3/2011 4 3 2011 14 654 524722 4820360 46 40
10:00:38 4/4/2012 4 4 2012 10 675 525328 4820362 42 40
8:00:24 4/16/2012 4 16 2012 8 666 524101 4820358 119 38
16:00:53 4/7/2010 4 7 2010 16 655 525966 4820365 41 40
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18:00:41 4/11/2011 4 11 2011 18 801 521939 4820351 148 40
8:00:43 1/14/2009 1 14 2009 8 632 521719 4820350 148 40
8:00:47 4/6/2009 4 6 2009 8 633 523113 4820355 147 40
18:01:11 1/6/2014 1 6 2014 18 917 522194 4820352 145 40
8:00:50 3/23/2011 3 23 2011 8 660 523908 4820358 151 40
8:00:53 4/5/2009 4 5 2009 8 647 523860 4820358 151 40
8:00:27 3/13/2011 3 13 2011 8 653 523570 4820357 149 40
22:00:42    4/20/2010       4       20      2010    22      652     523276  4820356 149     40
10:00:53        3/22/2011       3       22      2011    10      662     524232  4820359 119     38
10:00:23        3/18/2013       3       18      2013    10      663     523440  4820357 149     40
18:00:54        4/4/2010        4       4       2010    18      653     521663  4820351 148     40
4:00:48 3/24/2012       3       24      2012    4       678     524915  4820362 44      40
10:00:47        3/31/2009       3       31      2009    10      646     524059  4820359 119     38
16:01:30        11/26/2010      11      26      2010    16      639     523245  4820356 149     40
14:01:11        4/7/2011        4       7       2011    14      661     524812  4820362 44      40
14:00:48        3/28/2010       3       28      2010    14      801     524654  4820362 46      40
14:00:50        3/18/2012       3       18      2012    14      663     523727  4820359 151     40
18:00:35        1/20/2010       1       20      2010    18      642     525295  4820364 42      40
14:01:20        3/24/2010       3       24      2010    14      640     523591  4820358 149     40
2:00:43 12/26/2010      12      26      2010    2       642     527255  4820372 38      40
6:00:50 4/4/2009        4       4       2009    6       645     523544  4820358 149     40
12:00:55        3/30/2014       3       30      2014    12      908     523847  4820359 151     40
2:00:33 3/25/2014       3       25      2014    2       907     524509  4820362 46      40
20:00:55        1/28/2014       1       28      2014    20      917     522172  4820354 145     40
12:00:39        3/13/2011       3       13      2011    12      655     523574  4820359 149     40
14:00:42        1/15/2010       1       15      2010    14      643     526446  4820370 39      40
20:00:53        11/30/2011      11      30      2011    20      663     523165  4820358 147     40
16:00:52        3/22/2010       3       22      2010    16      746     524430  4820362 46      40
4:00:54 12/26/2010      12      26      2010    4       642     527258  4820373 38      40
12:00:43        4/7/2011        4       7       2011    12      661     524813  4820364 44      40
12:00:20        4/16/2009       4       16      2009    12      643     523145  4820358 147     40
10:00:47        3/31/2009       3       31      2009    10      645     524244  4820362 119     38
8:01:49 11/12/2011      11      12      2011    8       650     522234  4820356 145     40
10:00:56        2/26/2014       2       26      2014    10      908     525640  4820368 41      40
10:00:13        4/7/2011        4       7       2011    10      661     524805  4820365 44      40
2:00:47 4/21/2009       4       21      2009    2       634     523165  4820359 147     40
6:00:48 1/1/2012        1       1       2012    6       665     528089  4820378 45      40
0:00:44 4/7/2008        4       7       2008    0       632     521785  4820355 148     40
18:00:24        4/4/2010        4       4       2010    18      652     525113  4820367 44      40
8:00:42 4/2/2011        4       2       2011    8       658     523612  4820361 151     40
18:00:47        3/22/2013       3       22      2013    18      671     525741  4820369 41      40
8:00:24 3/23/2011       3       23      2011    8       663     524003  4820363 151     40
8:00:53 4/6/2009        4       6       2009    8       645     524402  4820364 46      40
14:00:54        4/6/2009        4       6       2009    14      648     523639  4820362 151     40
12:00:54        3/6/2014        3       6       2014    12      918     523639  4820362 151     40
14:00:29        4/3/2012        4       3       2012    14      671     522622  4820358 146     40
18:00:09        4/17/2008       4       17      2008    18      634     524055  4820363 119     38
14:00:55        4/16/2009       4       16      2009    14      643     523148  4820360 147     40
8:00:43 4/5/2009        4       5       2009    8       633     523840  4820363 151     40
12:00:49        3/23/2011       3       23      2011    12      668     523474  4820362 149     40
16:00:48        4/26/2013       4       26      2013    16      677     523482  4820362 149     40
12:00:41        4/14/2012       4       14      2012    12      666     525227  4820368 42      40
14:00:47        3/16/2010       3       16      2010    14      638     525661  4820370 41      40
0:00:53 3/23/2008       3       23      2008    0       636     523172  4820361 147     40
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10:00:13        3/7/2014        3       7       2014    10      918     523654  4820363 151     40
8:03:06 3/29/2012       3       29      2012    8       670     523472  4820362 149     40
2:00:21 12/17/2012      12      17      2012    2       666     527251  4820376 38      40
8:00:43 3/23/2011       3       23      2011    8       666     524024  4820364 119     38
8:00:39 4/4/2012        4       4       2012    8       672     525579  4820370 42      40
4:00:48 12/3/2011       12      3       2011    4       650     527363  4820377 38      40
16:00:44        4/24/2011       4       24      2011    16      662     523299  4820362 149     40
8:00:33 4/11/2014       4       11      2014    8       907     524224  4820365 119     38
14:00:48        3/23/2011       3       23      2011    14      662     523584  4820363 149     40
12:01:14        3/24/2013       3       24      2013    12      658     524888  4820368 44      40
8:00:26 4/6/2009        4       6       2009    8       634     523137  4820362 147     40
6:00:21 3/23/2011       3       23      2011    6       668     524346  4820366 119     38
22:00:48        4/3/2009        4       3       2009    22      642     523407  4820363 149     40
16:00:42        4/9/2011        4       9       2011    16      665     522858  4820361 147     40
18:00:54        3/30/2014       3       30      2014    18      916     523838  4820365 151     40
10:00:14        4/24/2011       4       24      2011    10      658     525628  4820371 41      40
14:00:41        4/7/2009        4       7       2009    14      640     525085  4820369 44      40
6:00:25 3/23/2011       3       23      2011    6       663     524138  4820366 119     38
14:00:41        4/16/2014       4       16      2014    14      908     523768  4820365 151     40
14:00:49        4/3/2011        4       3       2011    14      668     525250  4820370 42      40
0:00:53 4/4/2009        4       4       2009    0       642     523403  4820364 149     40
18:00:53        4/2/2010        4       2       2010    18      638     523238  4820363 149     40
10:00:41        2/19/2011       2       19      2011    10      801     524782  4820369 46      40
6:00:48 4/4/2009        4       4       2009    6       642     523407  4820364 149     40
12:00:41        4/5/2009        4       5       2009    12      638     523318  4820364 149     40
2:00:26 4/7/2008        4       7       2008    2       632     521780  4820359 148     40
14:00:47        1/20/2009       1       20      2009    14      632     523123  4820363 147     40
14:00:55        4/3/2011        4       3       2011    14      667     525261  4820371 42      40
8:00:48 4/10/2012       4       10      2012    8       676     524299  4820368 119     38
14:00:53        4/7/2009        4       7       2009    14      644     524577  4820369 46      40
12:00:48        3/23/2011       3       23      2011    12      662     523537  4820365 149     40
18:00:43        4/8/2011        4       8       2011    18      658     521946  4820360 148     40
12:01:24        3/1/2014        3       1       2014    12      908     526401  4820376 40      40
16:00:42        4/10/2009       4       10      2009    16      640     523198  4820364 147     40
4:00:54 3/23/2011       3       23      2011    4       668     524341  4820368 119     38
8:00:47 4/2/2011        4       2       2011    8       665     523636  4820366 151     40
10:00:22        3/21/2011       3       21      2011    10      663     524008  4820367 151     40
16:00:43        3/20/2010       3       20      2010    16      651     524478  4820369 46      40
4:00:43 4/4/2009        4       4       2009    4       642     523406  4820365 149     40
6:00:57 11/29/2013      11      29      2013    6       914     523345  4820365 149     40
8:00:53 3/25/2011       3       25      2011    8       650     523325  4820365 149     40
0:00:55 5/1/2011        5       1       2011    0       669     523478  4820366 149     40
16:00:24        3/26/2009       3       26      2009    16      634     523097  4820365 147     40
4:00:32 12/3/2011       12      3       2011    4       658     527736  4820382 43      40
16:00:48        3/28/2012       3       28      2012    16      670     523328  4820366 149     40
22:00:36        4/22/2011       4       22      2011    22      654     521966  4820361 148     40
22:00:53        12/10/2012      12      10      2012    22      666     527488  4820381 38      40
0:00:55 12/10/2011      12      10      2011    0       655     523148  4820366 147     40
16:00:18        4/29/2013       4       29      2013    16      658     523522  4820367 149     40
20:00:56        1/27/2014       1       27      2014    20      908     522022  4820362 145     40
14:00:24        4/1/2009        4       1       2009    14      644     523070  4820366 147     40
12:00:21        3/24/2011       3       24      2011    12      666     523127  4820366 147     40
10:00:47        4/11/2011       4       11      2011    10      668     523967  4820369 151     40
10:00:33        3/7/2010        3       7       2010    10      640     527126  4820381 37      40
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8:00:41 3/25/2013       3       25      2013    8       658     524561  4820371 46      40
18:00:42        4/7/2011        4       7       2011    18      650     524757  4820372 46      40
12:00:41        4/6/2009        4       6       2009    12      634     523949  4820369 151     40
22:01:24        1/28/2014       1       28      2014    22      917     522171  4820363 145     40
16:00:49        4/3/2011        4       3       2011    16      661     525089  4820373 44      40
12:00:46        3/28/2009       3       28      2009    12      634     523392  4820367 149     40
8:00:53 12/26/2013      12      26      2013    8       679     521460  4820361 150     38
8:01:18 4/21/2009       4       21      2009    8       640     524057  4820370 119     38
12:00:40        2/1/2012        2       1       2012    12      663     523179  4820367 147     40
0:00:55 12/11/2011      12      11      2011    0       801     527175  4820382 37      40
4:00:54 1/29/2014       1       29      2014    4       917     522170  4820364 145     40
12:00:48        3/18/2011       3       18      2011    12      663     523256  4820367 149     40
16:00:51        4/30/2009       4       30      2009    16      645     526994  4820382 37      40
14:00:50        4/10/2012       4       10      2012    14      677     522943  4820367 147     40
6:00:53 2/13/2010       2       13      2010    6       644     528424  4820388 45      40
18:00:50        3/16/2010       3       16      2010    18      650     525767  4820377 41      40
6:00:24 4/9/2008        4       9       2008    6       632     522096  4820364 145     40
14:01:11        12/25/2010      12      25      2010    14      642     527254  4820383 38      40
12:00:54        4/13/2014       4       13      2014    12      908     523222  4820368 149     40
4:00:16 3/23/2011       3       23      2011    4       650     524305  4820372 119     38
10:00:47        4/5/2011        4       5       2011    10      659     524379  4820372 119     38
4:02:42 4/18/2010       4       18      2010    4       651     527267  4820383 38      40
12:00:24        12/2/2011       12      2       2011    12      663     521961  4820364 148     40
14:00:55        1/25/2010       1       25      2010    14      639     527815  4820386 43      40
10:00:56        4/7/2014        4       7       2014    10      907     523222  4820369 149     40
6:00:21 1/13/2009       1       13      2009    6       632     521657  4820364 148     40
16:00:41        11/26/2010      11      26      2010    16      653     523285  4820369 149     40
8:00:42 4/5/2009        4       5       2009    8       646     523909  4820371 151     40
14:00:54        3/25/2013       3       25      2013    14      671     523607  4820370 149     40
18:00:53        4/8/2009        4       8       2009    18      645     527845  4820387 43      40
18:00:54        3/26/2014       3       26      2014    18      918     525127  4820376 44      40
16:00:25        3/20/2009       3       20      2009    16      633     523167  4820369 147     40
10:00:47        3/10/2011       3       10      2011    10      655     523529  4820370 149     40
18:00:54        4/11/2009       4       11      2009    18      642     526797  4820383 39      40
6:00:53 3/23/2011       3       23      2011    6       667     524177  4820373 119     38
0:00:56 4/8/2011        4       8       2011    0       668     524927  4820376 44      40
6:00:48 3/23/2011       3       23      2011    6       650     524365  4820374 119     38
10:00:23        3/13/2009       3       13      2009    10      637     526964  4820384 37      40
8:00:39 3/23/2011       3       23      2011    8       667     524166  4820373 119     38
10:00:46        1/6/2013        1       6       2013    10      679     521809  4820366 148     40
10:00:53        2/1/2012        2       1       2012    10      663     523179  4820370 147     40
16:00:43        4/7/2011        4       7       2011    16      650     524755  4820376 46      40
12:00:36        3/7/2010        3       7       2010    12      644     527323  4820386 38      40
8:00:41 4/4/2010        4       4       2010    8       639     526568  4820383 39      40
10:00:31        1/20/2009       1       20      2009    10      632     523116  4820370 147     40
16:00:35        4/12/2011       4       12      2011    16      650     523518  4820372 149     40
12:00:55        1/20/2009       1       20      2009    12      632     523119  4820370 147     40
10:00:49        4/11/2011       4       11      2011    10      663     524098  4820374 119     38
16:00:55        4/5/2014        4       5       2014    16      909     525574  4820379 42      40
16:00:52        3/24/2011       3       24      2011    16      662     523211  4820371 149     40
10:01:00        2/3/2014        2       3       2014    10      907     523047  4820371 147     40
14:00:48        3/28/2011       3       28      2011    14      660     525251  4820378 42      40
6:00:43 12/3/2011       12      3       2011    6       658     527703  4820388 43      40
22:00:37        4/30/2011       4       30      2011    22      669     523474  4820372 149     40
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10:00:38        3/23/2011       3       23      2011    10      664     523418  4820372 149     40
22:00:54        4/30/2011       4       30      2011    22      666     526134  4820382 40      40
14:00:56        4/4/2011        4       4       2011    14      654     525450  4820380 42      40
6:00:53 3/24/2014       3       24      2014    6       908     525156  4820379 44      40
4:00:42 4/18/2008       4       18      2008    4       631     521719  4820367 148     40
8:00:42 3/24/2011       3       24      2011    8       650     524121  4820375 119     38
0:00:54 4/23/2011       4       23      2011    0       654     521968  4820368 148     40
12:00:29        3/30/2014       3       30      2014    12      907     523888  4820375 151     40
0:00:54 12/17/2013      12      17      2013    0       916     523171  4820372 147     40
8:00:41 4/9/2011        4       9       2011    8       666     523547  4820374 149     40
10:00:41        4/7/2011        4       7       2011    10      658     524758  4820378 46      40
12:00:54        3/9/2014        3       9       2014    12      908     523743  4820374 151     40
20:00:54        3/23/2014       3       23      2014    20      913     527601  4820389 38      40
12:00:49        3/18/2011       3       18      2011    12      669     523320  4820373 149     40
22:00:47        12/10/2011      12      10      2011    22      801     527178  4820388 37      40
14:00:53        3/24/2011       3       24      2011    14      662     523214  4820373 149     40
12:00:10        4/7/2009        4       7       2009    12      640     525081  4820380 44      40
8:01:11 4/3/2011        4       3       2011    8       662     524233  4820377 119     38
16:00:23        3/28/2010       3       28      2010    16      801     524648  4820379 46      40
4:00:53 3/24/2014       3       24      2014    4       908     525157  4820381 44      40
10:00:41        3/23/2011       3       23      2011    10      666     523432  4820375 149     40
10:00:43        4/1/2008        4       1       2008    10      635     524024  4820377 119     38
16:00:55        3/13/2010       3       13      2010    16      647     525246  4820382 42      40
8:00:53 3/28/2011       3       28      2011    8       662     524302  4820378 119     38
18:00:53        3/17/2011       3       17      2011    18      663     522934  4820374 147     40
16:00:51        1/23/2014       1       23      2014    16      679     523558  4820376 149     40
16:00:54        3/11/2014       3       11      2014    16      918     524221  4820378 119     38
12:00:41        3/11/2010       3       11      2010    12      642     526142  4820386 40      40
4:00:23 4/4/2009        4       4       2009    4       635     523418  4820376 149     40
18:00:15        4/9/2012        4       9       2012    18      678     523904  4820377 151     40
10:00:42        4/7/2011        4       7       2011    10      660     524770  4820381 46      40
16:01:10        3/15/2014       3       15      2014    16      908     525716  4820384 41      40
8:01:51 1/4/2011        1       4       2011    8       638     522508  4820373 146     40
6:01:03 3/19/2011       3       19      2011    6       662     523449  4820376 149 40
16:00:32 2/27/2014 2 27 2014 16 918 524937 4820382 44 40
0:00:16 4/4/2009 4 4 2009 0 635 523404 4820376 149 40
14:00:14 3/15/2010 3 15 2010 14 746 526226 4820387 40 40
8:00:26 4/24/2011 4 24 2011 8 654 525708 4820385 41 40
14:00:42 4/26/2013 4 26 2013 14 677 523516 4820377 149 40
6:00:25 3/25/2012 3 25 2012 6 666 524277 4820380 119 38
10:01:14 3/6/2012 3 6 2012 10 666 524389 4820381 119 38
10:00:54 4/11/2011 4 11 2011 10 801 524113 4820380 119 38
14:00:56 4/15/2013 4 15 2013 14 677 523836 4820379 151 40
10:00:48 4/16/2014 4 16 2014 10 907 524481 4820382 46 40
10:02:25 3/6/2012 3 6 2012 10 663 524461 4820382 46 40
6:00:47 4/11/2008 4 11 2008 6 635 521864 4820373 148 40
2:00:50 4/4/2009 4 4 2009 2 645 523559 4820378 149 40
22:00:53 4/3/2009 4 3 2009 22 635 523414 4820378 149 40
2:02:17 4/10/2010 4 10 2010 2 650 524548 4820382 46 40
12:00:50 3/21/2011 3 21 2011 12 663 524017 4820380 119 38
22:00:31 4/8/2008 4 8 2008 22 637 521860 4820373 148 40
8:00:24 12/23/2010 12 23 2010 8 642 526117 4820388 40 40
12:00:54 4/14/2012 4 14 2012 12 676 524306 4820382 119 38
10:01:36 1/25/2010 1 25 2010 10 639 527799 4820395 43 40
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4:00:53 3/23/2011 3 23 2011 4 666 524196 4820381 119 38
8:00:41 3/25/2011 3 25 2011 8 668 523512 4820379 149 40
18:00:51 4/17/2009 4 17 2009 18 641 524391 4820382 119 38
2:00:27 4/9/2008 4 9 2008 2 637 521862 4820373 148 40
10:00:41 4/24/2011 4 24 2011 10 654 525708 4820387 41 40
0:00:54 4/9/2008 4 9 2008 0 637 521864 4820374 148 40
6:00:50 4/18/2008 4 18 2008 6 631 521718 4820374 148 40
16:00:47 4/3/2012 4 3 2012 16 665 523781 4820381 151 40
16:00:42 3/20/2009 3 20 2009 16 637 524400 4820383 46 40
14:00:40 3/9/2010 3 9 2010 14 642 526334 4820390 40 40
14:00:51 3/7/2010 3 7 2010 14 644 527144 4820394 37 40
2:00:42 4/4/2009 4 4 2009 2 635 523415 4820380 149 40
18:00:59 2/14/2010 2 14 2010 18 644 527306 4820395 38 40
6:00:42 12/10/2012 12 10 2012 6 666 527537 4820396 38 40
8:00:54 12/21/2010 12 21 2010 8 639 526825 4820393 37 40
18:01:21 4/9/2010 4 9 2010 18 650 523890 4820382 151 40
16:00:55 3/7/2014 3 7 2014 16 918 524195 4820383 119 38
10:00:41 3/26/2011 3 26 2011 10 667 524201 4820384 119 38
10:00:13 4/24/2011 4 24 2011 10 667 523393 4820381 149 40
12:00:09 4/7/2011 4 7 2011 12 668 524759 4820386 46 40
22:00:21 4/19/2009 4 19 2009 22 645 527903 4820398 43 40
8:00:23 5/1/2011 5 1 2011 8 664 525538 4820389 42 40
12:00:42 1/30/2012 1 30 2012 12 665 523586 4820382 149 40
10:00:24 3/28/2014 3 28 2014 10 909 524994 4820387 44 40
16:00:20 4/10/2012 4 10 2012 16 677 522939 4820380 147 40
4:00:41 3/23/2011 3 23 2011 4 667 524172 4820384 119 38
18:00:47 4/3/2009 4 3 2009 18 648 523118 4820380 147 40
12:00:54 3/30/2014 3 30 2014 12 916 523845 4820383 151 40
12:00:32 3/16/2010 3 16 2010 12 746 526035 4820391 40 40
12:00:53 4/12/2011 4 12 2011 12 668 523444 4820382 149 40
10:00:41 4/1/2009 4 1 2009 10 638 523280 4820381 149 40
12:00:41 3/10/2014 3 10 2014 12 918 524166 4820384 119 38
22:01:16 2/14/2010 2 14 2010 22 644 527311 4820397 38 40
14:00:56 4/22/2010 4 22 2010 14 639 525148 4820388 44 40
12:01:03 3/9/2013 3 9 2013 12 677 523203 4820381 147 40
12:00:20 4/8/2009 4 8 2009 12 640 524023 4820384 119 38
8:00:49 4/9/2012 4 9 2012 8 676 524429 4820386 46 40
22:01:23 1/11/2012 1 11 2012 22 665 527116 4820397 37 40
18:00:55 1/26/2014 1 26 2014 18 917 522265 4820379 145 40
0:00:44 4/9/2008 4 9 2008 0 632 521856 4820378 148 40
10:00:56 4/8/2009 4 8 2009 10 640 524010 4820385 151 40
18:00:48 4/17/2009 4 17 2009 18 641 522750 4820381 146 40
10:00:41 4/20/2009 4 20 2009 10 640 524005 4820385 151 40
2:00:41 1/29/2014 1 29 2014 2 917 522156 4820379 145 40
16:00:25 4/2/2012 4 2 2012 16 679 525114 4820389 44 40
16:00:55 11/26/2010 11 26 2010 16 646 522273 4820379 145 40
2:00:48 5/16/2009 5 16 2009 2 645 527606 4820399 38 40
8:00:43 4/2/2011 4 2 2011 8 661 523566 4820384 149 40
14:01:23 4/7/2011 4 7 2011 14 659 524867 4820389 44 40
8:00:48 4/5/2009 4 5 2009 8 638 523908 4820386 151 40
14:00:52 3/30/2014 3 30 2014 14 908 522255 4820380 145 40
6:00:42 4/4/2010 4 4 2010 6 642 524328 4820387 119 38
10:00:47 4/4/2010 4 4 2010 10 639 526493 4820396 39 40
4:00:53 3/16/2014 3 16 2014 4 908 526061 4820394 40 40
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12:00:27 3/25/2010 3 25 2010 12 651 524239 4820387 119 38
12:00:48 4/16/2012 4 16 2012 12 665 523382 4820385 149 40
22:00:56 12/5/2010 12 5 2010 22 655 526954 4820398 37 40
12:00:54 4/17/2011 4 17 2011 12 659 522082 4820381 145 40
8:00:30 3/13/2011 3 13 2011 8 650 523769 4820386 151 40
14:00:56 2/18/2011 2 18 2011 14 642 524462 4820389 46 40
6:00:50 4/9/2008 4 9 2008 6 637 521878 4820380 148 40
0:00:44 1/29/2014 1 29 2014 0 917 522155 4820381 145 40
6:00:53 4/8/2011 4 8 2011 6 668 524737 4820390 46 40
6:00:43 12/28/2013 12 28 2013 6 679 521646 4820380 148 40
16:00:33 3/24/2011 3 24 2011 16 663 523198 4820385 147 40
18:00:44 11/15/2011 11 15 2011 18 658 521744 4820381 148 40
2:00:53 4/26/2009 4 26 2009 2 639 523733 4820387 151 40
0:00:54 4/21/2010 4 21 2010 0 652 523327 4820386 149 40
14:00:55 4/7/2011 4 7 2011 14 668 524757 4820391 46 40
14:00:41 4/10/2014 4 10 2014 14 908 524569 4820391 46 40
8:00:48 4/9/2012 4 9 2012 8 678 524433 4820390 46 40
22:00:31 4/8/2008 4 8 2008 22 632 521853 4820381 148 40
2:00:42 12/14/2010 12 14 2010 2 639 527648 4820403 43 40
12:00:42 4/8/2012 4 8 2012 12 670 524941 4820392 44 40
10:01:23 3/17/2011 3 17 2011 10 661 524192 4820390 119 38
4:01:11 11/28/2013 11 28 2013 4 911 527926 4820404 43 40
12:00:47 4/6/2009 4 6 2009 12 644 524034 4820389 119 38
8:00:37 4/9/2012 4 9 2012 8 658 524470 4820391 46 40
16:00:53 3/15/2010 3 15 2010 16 746 526245 4820398 40 40
12:00:53 4/12/2010 4 12 2010 12 653 523323 4820387 149 40
14:01:15 3/15/2014 3 15 2014 14 908 525708 4820396 41 40
12:00:53 4/6/2012 4 6 2012 12 673 526003 4820397 41 40
6:00:53 3/16/2014 3 16 2014 6 908 526056 4820397 40 40
14:00:29 4/3/2012 4 3 2012 14 665 523731 4820389 151 40
8:00:54 1/9/2010 1 9 2010 8 640 523188 4820387 147 40
14:00:24 3/19/2014 3 19 2014 14 908 523725 4820389 151 40
0:00:42 11/26/2011 11 26 2011 0 658 527210 4820402 37 40
2:00:54 12/3/2011 12 3 2011 2 650 527522 4820404 38 40
8:00:56 3/19/2011 3 19 2011 8 668 523543 4820389 149 40
16:00:41 4/9/2014 4 9 2014 16 908 526908 4820401 37 40
8:00:49 2/13/2010 2 13 2010 8 644 528247 4820407 45 40
10:00:31 4/1/2008 4 1 2008 10 636 524208 4820391 119 38
14:00:50 3/6/2014 3 6 2014 14 918 523659 4820389 151 40
2:00:48 2/21/2011 2 21 2011 2 642 524514 4820392 46 40
14:00:48 3/31/2014 3 31 2014 14 918 524001 4820391 151 40
12:00:42 3/8/2013 3 8 2013 12 663 524091 4820391 119 38
10:00:41 4/7/2011 4 7 2011 10 663 525029 4820395 44 40
8:00:41 12/19/2010 12 19 2010 8 639 527297 4820404 38 40
16:00:49 1/14/2010 1 14 2010 16 643 526433 4820400 39 40
8:00:41 12/28/2013 12 28 2013 8 679 521649 4820383 148 40
18:00:53 12/25/2010 12 25 2010 18 642 527278 4820404 38 40
12:00:19 4/4/2009 4 4 2009 12 634 522850 4820387 147 40
0:00:15 4/4/2009 4 4 2009 0 645 523582 4820390 149 40
10:00:08 4/29/2009 4 29 2009 10 634 523206 4820389 149 40
12:00:48 2/19/2011 2 19 2011 12 642 524533 4820394 46 40
18:00:54 3/31/2012 3 31 2012 18 670 523033 4820388 147 40
10:00:54 1/30/2012 1 30 2012 10 665 523566 4820390 149 40
12:00:47 4/7/2011 4 7 2011 12 660 524744 4820395 46 40
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0:01:10 12/11/2013 12 11 2013 0 916 527111 4820404 37 40
10:00:37 4/12/2011 4 12 2011 10 664 523573 4820391 149 40
6:01:02 1/11/2012 1 11 2012 6 665 527358 4820405 38 40
10:00:44 3/10/2014 3 10 2014 10 918 524171 4820393 119 38
8:01:01 3/21/2014 3 21 2014 8 918 524791 4820396 46 40
14:01:11 4/6/2011 4 6 2011 14 665 525046 4820397 44 40
6:00:55 4/4/2009 4 4 2009 6 635 523413 4820391 149 40
12:00:27 3/21/2011 3 21 2011 12 664 524235 4820394 119 38
6:00:43 3/14/2009 3 14 2009 6 637 527001 4820404 37 40
10:00:54 1/23/2009 1 23 2009 10 632 523139 4820390 147 40
4:00:41 12/22/2013 12 22 2013 4 913 527687 4820407 43 40
6:00:42 4/18/2013 4 18 2013 6 658 526191 4820401 40 40
22:00:53 12/25/2010 12 25 2010 22 642 527279 4820406 38 40
10:00:54 4/10/2014 4 10 2014 10 916 526481 4820403 39 40
10:00:18 4/2/2008 4 2 2008 10 635 523900 4820393 151 40
10:00:40 4/9/2012 4 9 2012 10 671 524281 4820395 119 38
4:00:43 4/18/2013 4 18 2013 4 658 526191 4820402 40 40
22:00:54 1/13/2009 1 13 2009 22 632 521861 4820386 148 40
10:00:42 3/22/2008 3 22 2008 10 636 523162 4820391 147 40
10:00:25 3/26/2011 3 26 2011 10 661 524223 4820395 119 38
6:00:49 4/17/2013 4 17 2013 6 658 526250 4820403 40 40
0:00:54 2/19/2010 2 19 2010 0 644 527409 4820407 38 40
18:00:31 12/13/2010 12 13 2010 18 639 527869 4820410 43 40
4:00:54 4/11/2008 4 11 2008 4 635 521831 4820387 148 40
14:00:41 2/19/2011 2 19 2011 14 642 524536 4820397 46 40
12:00:36 3/28/2009 3 28 2009 12 635 523459 4820393 149 40
14:00:17 2/19/2011 2 19 2011 14 639 524537 4820397 46 40
12:00:56 3/28/2014 3 28 2014 12 913 524877 4820398 44 40
18:00:47 4/15/2008 4 15 2008 18 635 522384 4820390 145 40
8:00:53 3/13/2013 3 13 2013 8 663 523947 4820395 151 40
16:00:47 4/4/2010 4 4 2010 16 646 524431 4820397 46 40
12:00:41 3/15/2010 3 15 2010 12 746 526226 4820404 40 40
0:00:53 12/27/2009 12 27 2009 0 644 526367 4820404 40 40
4:00:44 4/9/2008 4 9 2008 4 637 521878 4820389 148 40
12:00:48 4/6/2012 4 6 2012 12 666 525951 4820403 41 40
16:00:41 1/20/2010 1 20 2010 16 642 525342 4820401 42 40
10:00:21 4/7/2011 4 7 2011 10 666 524763 4820399 46 40
16:00:50 2/26/2010 2 26 2010 16 644 525241 4820401 42 40
14:00:38 3/17/2010 3 17 2010 14 644 525061 4820400 44 40
18:00:53 12/12/2012 12 12 2012 18 671 527592 4820410 38 40
8:01:12 2/19/2010 2 19 2010 8 642 526499 4820406 39 40
10:00:55 3/17/2011 3 17 2011 10 650 524425 4820398 46 40
8:00:54 3/28/2011 3 28 2011 8 667 524295 4820398 119 38
14:00:25 4/15/2013 4 15 2013 14 658 524245 4820398 119 38
16:00:48 4/14/2012 4 14 2012 16 676 524332 4820398 119 38
18:00:15 4/2/2012 4 2 2012 18 679 525184 4820401 44 40
16:00:54 3/20/2010 3 20 2010 16 654 524720 4820400 46 40
12:00:15 4/6/2009 4 6 2009 12 638 524067 4820397 119 38
16:00:47 3/24/2010 3 24 2010 16 651 523361 4820395 149 40
14:00:51 3/28/2014 3 28 2014 14 913 524864 4820401 44 40
14:00:47 3/9/2012 3 9 2012 14 663 524050 4820398 119 38
10:00:19 4/12/2011 4 12 2011 10 801 523510 4820396 149 40
8:00:54 4/11/2008 4 11 2008 8 631 523341 4820396 149 40
4:01:23 2/13/2010 2 13 2010 4 644 528441 4820415 47 40
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0:00:53 12/14/2010 12 14 2010 0 639 527803 4820413 43 40
18:00:56 4/29/2008 4 29 2008 18 636 523551 4820397 149 40
10:00:41 4/7/2011 4 7 2011 10 668 524785 4820401 46 40
12:00:53 4/8/2012 4 8 2012 12 678 524958 4820402 44 40
10:00:53 3/28/2009 3 28 2009 10 644 523259 4820396 149 40
4:00:48 4/9/2008 4 9 2008 4 632 521853 4820392 148 40
10:00:54 3/26/2011 3 26 2011 10 660 524575 4820401 46 40
6:00:14 1/13/2010 1 13 2010 6 633 521842 4820392 148 40
0:00:53 12/26/2010 12 26 2010 0 642 527277 4820412 38 40
12:00:32 3/31/2014 3 31 2014 12 918 524053 4820399 119 38
10:00:41 3/28/2009 3 28 2009 10 638 523440 4820397 149 40
16:00:56 4/3/2012 4 3 2012 16 676 524638 4820402 46 40
14:00:54 4/6/2014 4 6 2014 14 909 524764 4820402 46 40
12:00:48 2/20/2011 2 20 2011 12 642 524430 4820401 46 40
12:00:48 4/7/2011 4 7 2011 12 666 524781 4820402 46 40
10:00:32 4/27/2009 4 27 2009 10 640 527832 4820415 43 40
10:00:34 3/27/2014 3 27 2014 10 913 524632 4820402 46 40
4:00:54 3/20/2010 3 20 2010 4 746 525094 4820404 44 40
8:00:54 4/6/2009 4 6 2009 8 638 523107 4820397 147 40
4:00:54 4/5/2009 4 5 2009 4 645 523645 4820399 151 40
12:00:27 4/14/2012 4 14 2012 12 665 523774 4820400 151 40
14:00:41 4/12/2009 4 12 2009 14 647 522167 4820394 145 40
6:00:48 3/20/2010 3 20 2010 6 644 523290 4820398 149 40
12:00:47 3/17/2010 3 17 2010 12 644 525063 4820405 44 40
8:00:43 3/24/2011 3 24 2011 8 669 524124 4820401 119 38
18:00:22 4/23/2014 4 23 2014 18 909 523324 4820399 149 40
14:00:41 3/18/2011 3 18 2011 14 662 523551 4820399 149 40
6:00:55 3/25/2012 3 25 2012 6 676 523450 4820399 149 40
8:00:30 12/17/2013 12 17 2013 8 909 523208 4820399 149 40
8:00:55 3/10/2012 3 10 2012 8 663 523793 4820401 151 40
16:00:54 1/26/2014 1 26 2014 16 916 522934 4820398 147 40
2:00:26 4/9/2008 4 9 2008 2 632 521852 4820394 148 40
0:00:53 1/14/2009 1 14 2009 0 632 521859 4820394 148 40
10:00:53 3/31/2014 3 31 2014 10 918 524040 4820402 119 38
18:00:29 4/26/2014 4 26 2014 18 908 525851 4820409 41 40
4:00:23 3/25/2012 3 25 2012 4 676 523451 4820400 149 40
8:00:47 4/6/2009 4 6 2009 8 640 523074 4820399 147 40
14:00:43 1/26/2014 1 26 2014 14 916 522971 4820399 147 40
10:00:44 4/5/2011 4 5 2011 10 663 524447 4820404 46 40
14:00:24 4/21/2012 4 21 2012 14 676 524357 4820404 119 38
8:00:56 3/30/2014 3 30 2014 8 913 524839 4820406 44 40
16:00:54 3/17/2010 3 17 2010 16 650 525098 4820406 44 40
22:00:52 11/23/2013 11 23 2013 22 907 527613 4820416 38 40
2:01:56 4/5/2009 4 5 2009 2 645 523647 4820401 151 40
14:00:46 12/20/2012 12 20 2012 14 679 523218 4820400 149 40
8:00:21 3/14/2009 3 14 2009 8 645 527109 4820414 37 40
18:00:54 4/14/2010 4 14 2010 18 746 524457 4820404 46 40
10:00:47 3/26/2011 3 26 2011 10 666 524561 4820405 46 40
14:00:20 3/21/2010 3 21 2010 14 650 524248 4820404 119 38
14:00:26 3/28/2009 3 28 2009 14 645 523138 4820400 147 40
14:00:39 4/14/2012 4 14 2012 14 676 524306 4820404 119 38
10:00:47 4/15/2009 4 15 2009 10 637 523195 4820400 147 40
20:01:28 12/5/2013 12 5 2013 20 911 527652 4820417 43 40
10:00:44 3/26/2013 3 26 2013 10 679 524468 4820405 46 40
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2:00:22 4/7/2009 4 7 2009 2 635 521831 4820396 148 40
20:00:53 11/19/2013 11 19 2013 20 909 523371 4820401 149 40
16:00:54 4/13/2012 4 13 2012 16 671 523287 4820401 149 40
8:00:53 4/3/2009 4 3 2009 8 635 523644 4820403 151 40
16:00:53 4/24/2011 4 24 2011 16 667 523229 4820401 149 40
8:01:54 3/29/2012 3 29 2012 8 666 523541 4820403 149 40
12:00:54 3/9/2012 3 9 2012 12 663 524050 4820405 119 38
14:00:43 4/9/2012 4 9 2012 14 678 524211 4820405 119 38
10:01:12 3/9/2014 3 9 2014 10 908 523695 4820404 151 40
12:00:41 4/11/2011 4 11 2011 12 663 524128 4820405 119 38
20:00:54 4/1/2014 4 1 2014 20 908 522387 4820399 145 40
16:00:53 4/9/2012 4 9 2012 16 678 524205 4820406 119 38
12:00:24 4/7/2011 4 7 2011 12 658 524743 4820408 46 40
10:00:54 5/4/2011 5 4 2011 10 666 522852 4820401 147 40
12:00:47 4/5/2014 4 5 2014 12 909 525101 4820409 44 40
10:00:49 3/26/2011 3 26 2011 10 668 524377 4820407 119 38
18:00:53 12/25/2010 12 25 2010 18 642 527285 4820418 38 40
16:00:48 3/21/2014 3 21 2014 16 907 523569 4820404 149 40
12:00:48 3/26/2011 3 26 2011 12 662 524306 4820407 119 38
16:00:54 4/15/2012 4 15 2012 16 676 524130 4820406 119 38
16:00:28 4/14/2012 4 14 2012 16 665 523762 4820405 151 40
14:00:47 1/2/2013 1 2 2013 14 670 523079 4820403 147 40
22:00:42 12/12/2012 12 12 2012 22 671 527543 4820420 38 40
12:00:26 4/6/2009 4 6 2009 12 635 524242 4820407 119 38
12:01:18 12/20/2012 12 20 2012 12 679 523216 4820404 149 40
18:00:35 4/8/2014 4 8 2014 18 917 523781 4820406 151 40
14:00:44 4/6/2009 4 6 2009 14 635 524243 4820408 119 38
12:00:54 4/1/2009 4 1 2009 12 644 523110 4820404 147 40
18:02:26 3/27/2010 3 27 2010 18 646 524353 4820408 119 38
14:01:03 3/14/2014 3 14 2014 14 913 527758 4820421 43 40
12:00:25 3/28/2009 3 28 2009 12 645 523385 4820405 149 40
18:00:17 4/28/2009 4 28 2009 18 645 527688 4820421 43 40
14:00:41 3/18/2011 3 18 2011 14 650 523343 4820405 149 40
12:00:48 3/28/2014 3 28 2014 12 907 524983 4820411 44 40
2:00:55 12/23/2010 12 23 2010 2 639 527232 4820420 38 40
10:00:34 4/2/2008 4 2 2008 10 636 523691 4820406 151 40
16:00:27 4/7/2011 4 7 2011 16 658 524743 4820410 46 40
8:00:23 4/21/2009 4 21 2009 8 644 524466 4820409 46 40
12:00:26 4/16/2009 4 16 2009 12 635 522870 4820404 147 40
10:00:48 3/31/2009 3 31 2009 10 648 524282 4820409 119 38
0:00:21 12/23/2010 12 23 2010 0 639 527230 4820421 38 40
16:00:41 3/8/2014 3 8 2014 16 913 527703 4820422 43 40
14:00:49 4/21/2008 4 21 2008 14 634 526299 4820417 40 40
6:00:54 4/5/2009 4 5 2009 6 645 523643 4820407 151 40
16:00:53 3/24/2014 3 24 2014 16 916 524286 4820410 119 38
0:00:55 11/24/2013 11 24 2013 0 907 527554 4820423 38 40
8:00:21 4/6/2009 4 6 2009 8 644 523170 4820407 147 40
10:00:36 4/13/2011 4 13 2011 10 664 524851 4820413 44 40
18:00:48 4/27/2011 4 27 2011 18 666 524175 4820410 119 38
2:00:16 1/14/2009 1 14 2009 2 632 521832 4820402 148 40
8:00:48 3/29/2011 3 29 2011 8 662 524657 4820412 46 40
10:00:48 4/12/2010 4 12 2010 10 646 523707 4820409 151 40
2:00:48 4/11/2010 4 11 2010 2 746 527673 4820424 43 40
14:00:47 1/9/2010 1 9 2010 14 638 522597 4820405 146 40
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8:00:52 3/19/2011 3 19 2011 8 663 523380 4820408 149 40
8:00:10 3/25/2013 3 25 2013 8 663 524598 4820412 46 40
14:00:45 4/3/2012 4 3 2012 14 679 524761 4820413 46 40
10:00:53 4/21/2009 4 21 2009 10 644 524439 4820412 46 40
6:00:48 4/3/2009 4 3 2009 6 635 523594 4820409 149 40
2:00:15 4/11/2008 4 11 2008 2 635 521791 4820403 148 40
8:00:47 4/2/2011 4 2 2011 8 650 523606 4820409 149 40
18:00:43 3/13/2014 3 13 2014 18 917 525874 4820418 41 40
18:00:49 4/2/2012 4 2 2012 18 681 521966 4820404 148 40
16:00:43 3/31/2012 3 31 2012 16 663 522703 4820407 146 40
6:00:54 4/5/2009 4 5 2009 6 633 523523 4820410 149 40
14:00:54 3/3/2013 3 3 2013 14 666 524491 4820413 46 40
10:00:53 3/19/2010 3 19 2010 10 652 523905 4820411 151 40
10:00:43 4/28/2011 4 28 2011 10 668 524927 4820415 44 40
18:00:40 1/9/2014 1 9 2014 18 916 523504 4820410 149 40
0:01:12 11/27/2011 11 27 2011 0 650 527838 4820427 43 40
10:00:47 4/7/2011 4 7 2011 10 650 524800 4820415 46 40
16:00:54 3/31/2012 3 31 2012 16 678 525670 4820419 41 40
10:00:44 3/26/2011 3 26 2011 10 654 524570 4820415 46 40
18:00:47 4/23/2013 4 23 2013 18 658 523196 4820410 147 40
18:00:21 12/21/2010 12 21 2010 18 639 527176 4820425 37 40
18:01:47 4/2/2012 4 2 2012 18 671 521968 4820406 148 40
10:00:48 3/18/2011 3 18 2011 10 654 523305 4820411 149 40
4:00:47 3/25/2012 3 25 2012 4 670 523483 4820412 149 40
12:01:53 3/23/2010 3 23 2010 12 651 524397 4820416 119 38
16:00:53 2/27/2014 2 27 2014 16 908 524606 4820416 46 40
12:00:12 4/5/2009 4 5 2009 12 648 524504 4820416 46 40
10:00:48 4/10/2010 4 10 2010 10 640 523652 4820414 151 40
12:00:47 3/21/2009 3 21 2009 12 647 523531 4820413 149 40
10:00:41 2/20/2011 2 20 2011 10 642 524455 4820416 46 40
8:00:47 4/8/2009 4 8 2009 8 644 524459 4820417 46 40
6:00:49 3/21/2009 3 21 2009 6 637 521978 4820408 148 40
10:00:55 3/31/2014 3 31 2014 10 908 523849 4820415 151 40
2:00:41 3/21/2009 3 21 2009 2 637 521977 4820409 148 40
16:00:41 4/24/2011 4 24 2011 16 665 523706 4820414 151 40
14:00:47 4/6/2014 4 6 2014 14 908 524678 4820418 46 40
16:00:45 3/26/2009 3 26 2009 16 644 522838 4820412 147 40
16:00:41 4/21/2008 4 21 2008 16 634 526445 4820425 39 40
14:00:41 3/31/2014 3 31 2014 14 913 523918 4820416 151 40
8:00:49 3/21/2011 3 21 2011 8 655 523545 4820415 149 40
8:00:32 4/5/2009 4 5 2009 8 644 523910 4820416 151 40
10:00:30 3/24/2013 3 24 2013 10 658 524898 4820420 44 40
8:00:54 3/17/2012 3 17 2012 8 666 523323 4820414 149 40
8:00:51 4/10/2012 4 10 2012 8 672 524079 4820417 119 38
22:00:48 12/21/2010 12 21 2010 22 639 526850 4820428 37 40
4:00:47 3/25/2012 3 25 2012 4 671 523249 4820414 149 40
0:00:54 2/15/2010 2 15 2010 0 644 527298 4820430 38 40
2:00:25 4/8/2011 4 8 2011 2 668 524813 4820420 44 40
6:00:47 3/25/2012 3 25 2012 6 670 523481 4820416 149 40
16:01:03 4/14/2010 4 14 2010 16 746 524502 4820419 46 40
14:01:24 3/24/2010 3 24 2010 14 639 523835 4820417 151 40
2:00:47 3/25/2012 3 25 2012 2 681 523200 4820415 147 40
16:00:55 4/22/2010 4 22 2010 16 646 525799 4820424 41 40
2:00:48 3/25/2012 3 25 2012 2 670 523480 4820416 149 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

16:00:25 4/1/2013 4 1 2013 16 677 524869 4820421 44 40
14:00:44 11/26/2010 11 26 2010 14 646 522313 4820412 145 40
20:01:14 4/2/2013 4 2 2013 20 677 522328 4820412 145 40
12:00:54 3/3/2013 3 3 2013 12 666 524555 4820420 46 40
4:00:14 3/21/2009 3 21 2009 4 637 521975 4820411 148 40
12:00:42 4/7/2011 4 7 2011 12 659 524760 4820421 46 40
4:00:55 12/31/2012 12 31 2012 4 663 523177 4820415 147 40
20:00:41 12/5/2013 12 5 2013 20 907 527729 4820433 43 40
14:00:48 4/16/2012 4 16 2012 14 658 523195 4820416 147 40
12:00:49 11/26/2010 11 26 2010 12 646 522351 4820413 145 40
0:00:49 4/23/2008 4 23 2008 0 631 521665 4820411 148 40
12:00:48 4/7/2009 4 7 2009 12 644 524545 4820421 46 40
10:00:53 4/2/2009 4 2 2009 10 642 523250 4820416 149 40
8:01:23 3/29/2012 3 29 2012 8 676 523715 4820418 151 40
14:01:24 4/7/2011 4 7 2011 14 662 524762 4820422 46 40
16:00:42 1/24/2012 1 24 2012 16 666 526008 4820427 41 40
8:00:44 4/5/2009 4 5 2009 8 645 523937 4820419 151 40
10:00:42 4/7/2011 4 7 2011 10 659 524760 4820422 46 40
10:01:16 3/11/2013 3 11 2013 10 663 524251 4820421 119 38
8:00:43 3/28/2011 3 28 2011 8 668 524312 4820421 119 38
16:00:24 3/21/2009 3 21 2009 16 638 523434 4820418 149 40
8:00:53 3/18/2014 3 18 2014 8 916 524257 4820421 119 38
14:00:43 12/22/2010 12 22 2010 14 639 527009 4820432 37 40
14:00:48 3/30/2009 3 30 2009 14 645 523127 4820418 147 40
10:00:33 3/23/2011 3 23 2011 10 668 523495 4820419 149 40
6:00:44 12/22/2013 12 22 2013 6 913 527705 4820435 43 40
16:00:50 3/14/2014 3 14 2014 16 917 525193 4820426 44 40
12:00:42 3/10/2012 3 10 2012 12 658 524031 4820421 119 38
14:01:09 4/3/2012 4 3 2012 14 672 524741 4820424 46 40
6:00:53 3/25/2012 3 25 2012 6 671 523251 4820419 149 40
16:00:24 4/14/2009 4 14 2009 16 645 527619 4820436 38 40
16:00:41 3/21/2009 3 21 2009 16 640 524763 4820424 46 40
14:00:48 1/15/2010 1 15 2010 14 640 526470 4820431 39 40
14:01:08 12/19/2010 12 19 2010 14 639 528494 4820439 47 40
4:00:54 2/21/2010 2 21 2010 4 642 527467 4820435 38 40
10:00:28 4/8/2012 4 8 2012 10 666 525757 4820428 41 40
12:00:54 4/16/2012 4 16 2012 12 670 523279 4820419 149 40
10:00:53 2/13/2010 2 13 2010 10 644 527335 4820435 38 40
10:00:13 4/5/2008 4 5 2008 10 635 523204 4820420 147 40
18:00:54 4/4/2010 4 4 2010 18 640 525260 4820427 42 40
2:00:53 2/13/2010 2 13 2010 2 644 528468 4820440 47 40
16:00:49 4/28/2009 4 28 2009 16 645 527847 4820437 43 40
10:00:57 3/22/2011 3 22 2011 10 668 524261 4820424 119 38
18:00:48 4/24/2011 4 24 2011 18 662 523283 4820420 149 40
14:01:29 4/15/2010 4 15 2010 14 651 525647 4820429 41 40
18:00:46 1/12/2009 1 12 2009 18 632 521626 4820415 148 40
16:00:53 4/4/2010 4 4 2010 16 655 525009 4820427 44 40
14:00:48 3/28/2012 3 28 2012 14 676 523206 4820421 149 40
8:00:50 4/10/2008 4 10 2008 8 637 524292 4820425 119 38
18:00:27 1/16/2010 1 16 2010 18 643 525867 4820431 41 40
16:00:54 3/26/2009 3 26 2009 16 648 523843 4820423 151 40
10:00:54 3/20/2010 3 20 2010 10 746 524098 4820424 119 38
16:00:34 3/22/2011 3 22 2011 16 662 524319 4820425 119 38
2:01:47 2/21/2010 2 21 2010 2 642 527468 4820438 38 40
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14:01:03 3/19/2014 3 19 2014 14 916 523879 4820424 151 40
8:00:56 3/18/2011 3 18 2011 8 655 523596 4820423 149 40
14:01:24 4/7/2011 4 7 2011 14 666 524821 4820427 44 40
18:00:53 4/17/2011 4 17 2011 18 647 521306 4820415 150 38
20:00:54 12/15/2012 12 15 2012 20 666 527609 4820439 38 40
8:00:54 4/5/2009 4 5 2009 8 642 523818 4820424 151 40
12:00:41 3/20/2010 3 20 2010 12 655 523268 4820422 149 40
12:00:53 4/12/2011 4 12 2011 12 661 523327 4820423 149 40
14:00:25 3/20/2010 3 20 2010 14 652 523277 4820423 149 40
18:01:08 3/30/2010 3 30 2010 18 746 528304 4820442 45 40
0:00:21 4/18/2008 4 18 2008 0 631 521681 4820417 148 40
10:00:53 2/3/2014 2 3 2014 10 916 523100 4820422 147 40
22:00:15 4/22/2008 4 22 2008 22 631 521664 4820418 148 40
12:00:53 4/11/2011 4 11 2011 12 668 523998 4820426 151 40
12:00:53 2/3/2014 2 3 2014 12 916 523096 4820423 147 40
16:00:54 4/8/2011 4 8 2011 16 801 524536 4820428 46 40
10:00:47 3/30/2014 3 30 2014 10 908 523909 4820426 151 40
10:00:44 4/2/2011 4 2 2011 10 655 523654 4820425 151 40
8:00:53 4/3/2009 4 3 2009 8 645 523708 4820425 151 40
16:00:56 2/1/2014 2 1 2014 16 916 523106 4820423 147 40
18:00:44 4/3/2012 4 3 2012 18 679 524480 4820429 46 40
2:00:54 4/23/2011 4 23 2011 2 667 523409 4820425 149 40
12:00:53 12/8/2010 12 8 2010 12 801 522943 4820424 147 40
16:00:41 3/26/2014 3 26 2014 16 909 524466 4820429 46 40
10:00:42 3/18/2012 3 18 2012 10 663 524096 4820428 119 38
2:00:46 12/16/2010 12 16 2010 2 639 527097 4820440 37 40
8:00:48 4/9/2011 4 9 2011 8 661 523777 4820427 151 40
8:00:54 4/6/2009 4 6 2009 8 648 523551 4820427 149 40
6:01:42 12/26/2013 12 26 2013 6 679 521488 4820420 150 38
8:00:47 3/27/2010 3 27 2010 8 644 525662 4820434 41 40
22:00:50 4/3/2009 4 3 2009 22 645 523611 4820427 151 40
8:00:53 4/2/2011 4 2 2011 8 666 523577 4820427 149 40
14:00:21 3/28/2012 3 28 2012 14 666 523408 4820426 149 40
16:01:12 3/22/2010 3 22 2010 16 642 524510 4820430 46 40
16:00:54 12/22/2010 12 22 2010 16 639 527011 4820440 37 40
10:00:54 4/23/2014 4 23 2014 10 917 524978 4820432 44 40
10:00:27 3/28/2013 3 28 2013 10 658 524484 4820430 46 40
12:00:54 4/7/2011 4 7 2011 12 650 524795 4820432 46 40
12:00:49 4/11/2011 4 11 2011 12 660 524284 4820430 119 38
10:00:47 3/26/2011 3 26 2011 10 662 524283 4820430 119 38
14:00:26 4/1/2013 4 1 2013 14 677 524866 4820432 44 40
6:00:48 2/21/2010 2 21 2010 6 642 527472 4820442 38 40
22:00:12 4/17/2008 4 17 2008 22 631 521657 4820421 148 40
12:00:43 3/11/2014 3 11 2014 12 918 524214 4820430 119 38
16:00:47 3/26/2009 3 26 2009 16 647 522861 4820425 147 40
20:01:11 4/26/2013 4 26 2013 20 677 521722 4820422 148 40
8:00:48 4/29/2009 4 29 2009 8 634 523226 4820427 149 40
4:00:53 1/20/2009 1 20 2009 4 632 521638 4820422 148 40
8:00:55 4/13/2012 4 13 2012 8 671 523444 4820428 149 40
12:00:30 4/2/2011 4 2 2011 12 801 523899 4820429 151 40
10:01:24 3/7/2010 3 7 2010 10 642 527280 4820442 38 40
16:00:38 3/14/2014 3 14 2014 16 916 525887 4820437 41 40
18:00:50 4/7/2009 4 7 2009 18 638 525202 4820434 44 40
2:00:55 4/13/2008 4 13 2008 2 633 521637 4820422 148 40
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10:00:48 4/2/2011 4 2 2011 10 661 523952 4820430 151 40
8:02:13 4/8/2009 4 8 2009 8 643 524429 4820432 46 40
14:00:41 12/8/2010 12 8 2010 14 801 522942 4820428 147 40
10:00:56 4/8/2009 4 8 2009 10 639 523686 4820430 151 40
18:00:42 2/4/2014 2 4 2014 18 908 522731 4820427 146 40
10:00:32 3/26/2011 3 26 2011 10 659 524458 4820433 46 40
16:00:53 1/17/2010 1 17 2010 16 643 525245 4820436 42 40
14:00:47 4/7/2009 4 7 2009 14 648 525192 4820436 44 40
18:00:42 4/2/2012 4 2 2012 18 676 525900 4820439 41 40
10:00:48 4/7/2011 4 7 2011 10 669 524777 4820435 46 40
16:00:48 3/24/2010 3 24 2010 16 646 523866 4820432 151 40
12:00:46 2/18/2011 2 18 2011 12 801 524812 4820435 44 40
6:00:25 12/19/2010 12 19 2010 6 639 527287 4820445 38 40
10:00:55 4/11/2011 4 11 2011 10 666 524208 4820433 119 38
12:00:21 4/4/2009 4 4 2009 12 645 522952 4820429 147 40
22:00:26 11/25/2011 11 25 2011 22 658 527637 4820447 43 40
10:00:47 3/9/2012 3 9 2012 10 666 524204 4820434 119 38
8:00:54 4/10/2014 4 10 2014 8 916 526526 4820443 39 40
16:01:02 3/14/2014 3 14 2014 16 918 525181 4820438 44 40
4:00:54 4/10/2011 4 10 2011 4 668 522571 4820429 146 40
4:00:53 4/15/2012 4 15 2012 4 670 524290 4820435 119 38
4:00:36 12/3/2011 12 3 2011 4 801 527116 4820445 37 40
10:00:53 3/23/2011 3 23 2011 10 662 523564 4820432 149 40
8:00:42 4/4/2012 4 4 2012 8 679 525686 4820440 41 40
0:00:53 12/27/2010 12 27 2010 0 642 527295 4820446 38 40
0:00:48 12/22/2008 12 22 2008 0 637 523065 4820431 147 40
2:00:48 4/18/2008 4 18 2008 2 631 521619 4820426 148 40
6:00:54 4/15/2012 4 15 2012 6 670 524288 4820435 119 38
0:00:17 3/23/2008 3 23 2008 0 635 523199 4820432 147 40
8:00:50 4/14/2008 4 14 2008 8 635 522451 4820429 146 40
12:00:31 3/15/2010 3 15 2010 12 642 526581 4820444 39 40
4:00:58 3/25/2012 3 25 2012 4 666 524297 4820436 119 38
16:00:54 4/3/2012 4 3 2012 16 671 523410 4820433 149 40
22:00:54 12/13/2010 12 13 2010 22 639 527854 4820450 43 40
18:00:54 4/27/2009 4 27 2009 18 640 527898 4820450 43 40
8:00:36 12/29/2009 12 29 2009 8 644 523352 4820433 149 40
18:00:53 4/13/2011 4 13 2011 18 801 522154 4820429 145 40
12:00:42 3/17/2010 3 17 2010 12 651 525262 4820440 42 40
10:00:47 4/4/2012 4 4 2012 10 666 525639 4820441 41 40
14:01:13 4/7/2011 4 7 2011 14 801 525096 4820440 44 40
16:00:23 4/15/2011 4 15 2011 16 663 524385 4820437 119 38
6:00:49 1/11/2014 1 11 2014 6 916 525107 4820440 44 40
14:00:48 4/10/2009 4 10 2009 14 638 523964 4820436 151 40
10:00:23 3/31/2009 3 31 2009 10 644 524048 4820436 119 38
14:01:47 4/21/2009 4 21 2009 14 640 523829 4820435 151 40
2:02:50 3/21/2008 3 21 2008 2 631 523184 4820433 147 40
18:00:55 12/9/2011 12 9 2011 18 658 523199 4820433 147 40
14:00:53 3/23/2014 3 23 2014 14 918 524225 4820437 119 38
8:00:45 12/22/2013 12 22 2013 8 913 528164 4820453 45 40
16:00:14 4/8/2011 4 8 2011 16 663 524319 4820438 119 38
18:00:41 4/14/2009 4 14 2009 18 645 527680 4820451 43 40
20:00:55 12/12/2013 12 12 2013 20 908 527041 4820449 37 40
14:00:20 4/27/2011 4 27 2011 14 666 526402 4820446 40 40
12:01:11 4/10/2014 4 10 2014 12 909 525374 4820442 42 40
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18:00:48 11/25/2010 11 25 2010 18 639 527396 4820450 38 40
16:00:41 3/26/2009 3 26 2009 16 639 522805 4820433 147 40
10:00:31 4/12/2010 4 12 2010 10 639 523896 4820437 151 40
10:00:38 3/9/2014 3 9 2014 10 916 523538 4820436 149 40
10:00:47 4/2/2011 4 2 2011 10 660 524109 4820438 119 38
12:00:52 4/27/2011 4 27 2011 12 662 524347 4820439 119 38
4:00:56 4/15/2012 4 15 2012 4 666 524437 4820440 46 40
2:00:55 11/30/2011 11 30 2011 2 663 523135 4820435 147 40
12:00:42 3/6/2012 3 6 2012 12 663 524366 4820440 119 38
14:01:18 4/7/2011 4 7 2011 14 658 524779 4820441 46 40
16:00:47 4/3/2012 4 3 2012 16 679 524612 4820441 46 40
18:00:53 4/3/2012 4 3 2012 18 673 526290 4820447 40 40
6:00:56 12/17/2013 12 17 2013 6 909 523227 4820436 149 40
14:01:23 4/7/2011 4 7 2011 14 650 524817 4820442 44 40
22:00:54 4/9/2011 4 9 2011 22 661 521793 4820431 148 40
0:00:42 4/10/2011 4 10 2011 0 661 521793 4820431 148 40
0:00:41 4/20/2011 4 20 2011 0 641 521284 4820430 150 38
16:00:41 4/13/2009 4 13 2009 16 645 527883 4820454 43 40
18:00:54 4/21/2012 4 21 2012 18 671 523487 4820438 149 40
14:00:42 3/27/2009 3 27 2009 14 637 522945 4820436 147 40
4:00:48 4/3/2009 4 3 2009 4 635 523555 4820438 149 40
18:00:17 4/19/2014 4 19 2014 18 913 524567 4820442 46 40
2:00:47 3/25/2012 3 25 2012 2 680 523938 4820439 151 40
2:00:54 3/25/2014 3 25 2014 2 908 525627 4820446 41 40
12:00:41 4/3/2012 4 3 2012 12 681 522434 4820434 146 40
12:00:20 4/1/2008 4 1 2008 12 635 523950 4820440 151 40
8:01:04 4/3/2011 4 3 2011 8 661 524123 4820440 119 38
18:00:55 1/1/2013 1 1 2013 18 679 523071 4820437 147 40
18:00:49 1/29/2010 1 29 2010 18 643 521831 4820433 148 40
12:00:44 3/24/2011 3 24 2011 12 667 523050 4820437 147 40
12:00:53 4/3/2012 4 3 2012 12 671 522369 4820435 145 40
6:00:53 1/9/2010 1 9 2010 6 647 522620 4820435 146 40
8:00:38 3/28/2011 3 28 2011 8 660 524297 4820441 119 38
16:00:48 1/20/2009 1 20 2009 16 632 523121 4820437 147 40
2:00:47 4/10/2011 4 10 2011 2 661 521797 4820433 148 40
12:00:51 3/31/2012 3 31 2012 12 680 524319 4820442 119 38
10:00:24 4/24/2009 4 24 2009 10 645 527583 4820455 38 40
4:01:14 2/28/2012 2 28 2012 4 663 524831 4820444 44 40
6:00:39 4/15/2012 4 15 2012 6 666 524424 4820443 46 40
18:00:25 5/10/2011 5 10 2011 18 664 526528 4820451 39 40
14:00:48 3/23/2014 3 23 2014 14 909 524357 4820442 119 38
12:00:41 3/27/2011 3 27 2011 12 659 524838 4820444 44 40
14:00:48 4/20/2013 4 20 2013 14 658 524439 4820443 46 40
14:00:41 4/7/2009 4 7 2009 14 645 525201 4820446 44 40
12:00:49 4/20/2011 4 20 2011 12 663 522343 4820436 145 40
2:00:56 4/24/2013 4 24 2013 2 679 521298 4820432 150 38
12:00:53 3/9/2013 3 9 2013 12 663 523570 4820440 149 40
14:00:50 4/7/2009 4 7 2009 14 642 525146 4820446 44 40
12:00:24 12/8/2010 12 8 2010 12 655 523161 4820439 147 40
18:00:23 4/3/2012 4 3 2012 18 676 524529 4820444 46 40
10:00:14 4/10/2009 4 10 2009 10 645 524336 4820444 119 38
0:00:42 4/29/2011 4 29 2011 0 650 521289 4820434 150 38
8:00:47 4/5/2009 4 5 2009 8 635 523944 4820443 151 40
14:00:53 3/24/2010 3 24 2010 14 646 523874 4820442 151 40
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22:00:45 11/22/2013 11 22 2013 22 907 527548 4820457 38 40
8:00:53 3/16/2010 3 16 2010 8 651 527110 4820455 37 40
14:01:23 4/7/2011 4 7 2011 14 663 525132 4820447 44 40
14:00:47 4/17/2011 4 17 2011 14 661 523810 4820443 151 40
16:00:53 3/16/2010 3 16 2010 16 650 525735 4820450 41 40
16:00:48 4/6/2009 4 6 2009 16 637 524680 4820446 46 40
4:00:48 11/24/2013 11 24 2013 4 909 523781 4820443 151 40
12:00:42 4/7/2011 4 7 2011 12 662 524777 4820447 46 40
14:00:18 3/13/2009 3 13 2009 14 637 527283 4820456 38 40
0:00:47 1/31/2014 1 31 2014 0 916 522291 4820438 145 40
8:00:54 1/8/2010 1 8 2010 8 647 523189 4820442 147 40
0:00:49 4/11/2008 4 11 2008 0 635 521777 4820438 148 40
12:00:54 4/7/2011 4 7 2011 12 669 524743 4820448 46 40
10:00:20 2/10/2011 2 10 2011 10 639 523612 4820444 151 40
4:00:53 4/12/2008 4 12 2008 4 636 521880 4820438 148 40
8:00:44 4/9/2008 4 9 2008 8 632 523211 4820443 149 40
8:00:49 4/3/2009 4 3 2009 8 642 523520 4820444 149 40
4:01:12 12/23/2010 12 23 2010 4 639 527226 4820458 38 40
6:00:17 4/10/2011 4 10 2011 6 668 522570 4820441 146 40
8:00:48 4/6/2011 4 6 2011 8 658 524518 4820448 46 40
14:00:42 3/20/2009 3 20 2009 14 648 523978 4820446 151 40
10:00:42 3/11/2014 3 11 2014 10 918 524216 4820447 119 38
10:00:41 3/27/2011 3 27 2011 10 659 524881 4820450 44 40
14:00:48 3/30/2014 3 30 2014 14 913 522985 4820443 147 40
14:00:44 4/4/2009 4 4 2009 14 645 523050 4820444 147 40
12:00:53 3/23/2010 3 23 2010 12 746 524420 4820449 46 40
10:00:53 4/16/2014 4 16 2014 10 909 524505 4820449 46 40
12:01:14 4/5/2014 4 5 2014 12 908 525470 4820453 42 40
18:00:45 4/12/2011 4 12 2011 18 659 522221 4820441 145 40
10:00:54 3/20/2010 3 20 2010 10 655 523886 4820447 151 40
16:00:40 3/27/2010 3 27 2010 16 640 524831 4820450 44 40
22:00:41 4/11/2008 4 11 2008 22 636 521874 4820440 148 40
12:00:50 4/28/2009 4 28 2009 12 645 528663 4820466 47 40
2:00:43 2/28/2012 2 28 2012 2 663 524894 4820451 44 40
22:01:18 4/2/2010 4 2 2010 22 653 522684 4820443 146 40
6:00:17 1/20/2009 1 20 2009 6 632 521594 4820440 148 40
16:01:11 3/18/2014 3 18 2014 16 916 523216 4820445 149 40
14:00:25 3/28/2011 3 28 2011 14 667 525043 4820452 44 40
22:00:56 4/19/2011 4 19 2011 22 641 521348 4820440 150 38
2:00:28 1/11/2014 1 11 2014 2 916 524966 4820452 44 40
0:00:42 2/15/2013 2 15 2013 0 666 522032 4820442 145 40
10:00:48 4/2/2011 4 2 2011 10 665 524205 4820450 119 38
10:00:47 3/28/2009 3 28 2009 10 642 523496 4820447 149 40
6:00:53 4/12/2008 4 12 2008 6 636 521889 4820442 148 40
6:00:54 11/27/2011 11 27 2011 6 650 528159 4820466 45 40
8:00:23 3/18/2011 3 18 2011 8 658 523687 4820448 151 40
10:00:16 3/27/2011 3 27 2011 10 661 524916 4820453 44 40
18:00:54 3/25/2010 3 25 2010 18 642 526648 4820460 39 40
12:00:20 4/7/2010 4 7 2010 12 655 525830 4820456 41 40
2:00:45 12/28/2009 12 28 2009 2 644 523417 4820448 149 40
16:00:47 4/11/2011 4 11 2011 16 661 523661 4820449 151 40
6:00:53 4/5/2013 4 5 2013 6 663 521314 4820441 150 38
10:00:22 3/28/2009 3 28 2009 10 648 523232 4820447 149 40
20:00:53 12/10/2013 12 10 2013 20 916 527676 4820464 43 40
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20:00:50 3/22/2014 3 22 2014 20 913 527809 4820465 43 40
12:00:25 3/28/2014 3 28 2014 12 918 524859 4820453 44 40
16:00:49 4/5/2014 4 5 2014 16 908 525678 4820457 41 40
14:00:38 2/14/2010 2 14 2010 14 642 525992 4820458 41 40
12:03:48 3/11/2013 3 11 2013 12 663 524264 4820452 119 38
8:00:44 4/27/2009 4 27 2009 8 640 527747 4820465 43 40
14:00:48 3/17/2011 3 17 2011 14 663 524084 4820451 119 38
4:01:11 12/28/2009 12 28 2009 4 644 523417 4820449 149 40
6:00:45 3/20/2010 3 20 2010 6 746 525036 4820455 44 40
0:00:48 12/28/2013 12 28 2013 0 679 521331 4820442 150 38
14:00:25 4/3/2011 4 3 2011 14 660 524428 4820453 46 40
10:00:47 12/26/2010 12 26 2010 10 642 527274 4820464 38 40
8:01:23 4/20/2014 4 20 2014 8 909 523527 4820450 149 40
14:01:23 4/7/2010 4 7 2010 14 655 525839 4820459 41 40
16:00:48 3/16/2012 3 16 2012 16 666 523237 4820449 149 40
12:00:53 3/13/2013 3 13 2013 12 663 523785 4820451 151 40
10:00:44 3/28/2014 3 28 2014 10 918 524861 4820455 44 40
14:00:23 4/21/2008 4 21 2008 14 632 526593 4820462 39 40
18:00:50 2/20/2010 2 20 2010 18 642 527976 4820468 43 40
14:00:54 3/18/2014 3 18 2014 14 918 523452 4820451 149 40
14:00:44 4/12/2011 4 12 2011 14 662 523435 4820451 149 40
22:01:09 12/13/2012 12 13 2012 22 671 527437 4820466 38 40
2:00:27 2/15/2013 2 15 2013 2 666 522034 4820446 145 40
2:00:53 3/25/2012 3 25 2012 2 677 524024 4820453 119 38
16:00:50 3/27/2010 3 27 2010 16 653 524052 4820453 119 38
14:00:48 4/24/2009 4 24 2009 14 645 527632 4820467 43 40
16:00:55 3/19/2010 3 19 2010 16 650 523660 4820452 151 40
10:00:26 3/31/2009 3 31 2009 10 642 524076 4820454 119 38
10:00:28 3/28/2009 3 28 2009 10 634 523427 4820452 149 40
14:00:47 4/7/2011 4 7 2011 14 665 524917 4820457 44 40
14:00:43 4/2/2011 4 2 2011 14 662 523712 4820453 151 40
6:00:42 12/23/2010 12 23 2010 6 639 527294 4820466 38 40
10:00:43 4/2/2011 4 2 2011 10 801 524217 4820455 119 38
12:00:27 3/20/2010 3 20 2010 12 746 524147 4820455 119 38
10:00:47 4/12/2010 4 12 2010 10 643 523782 4820454 151 40
8:00:26 1/20/2009 1 20 2009 8 632 521660 4820446 148 40
10:00:27 4/9/2013 4 9 2013 10 658 524187 4820455 119 38
14:00:50 4/14/2012 4 14 2012 14 665 523780 4820454 151 40
8:00:58 12/17/2010 12 17 2010 8 639 528085 4820471 45 40
8:00:43 4/4/2011 4 4 2011 8 663 524401 4820456 46 40
16:00:54 3/18/2014 3 18 2014 16 913 527474 4820468 38 40
10:00:42 4/16/2012 4 16 2012 10 658 523763 4820454 151 40
14:00:47 3/17/2011 3 17 2011 14 664 523812 4820455 151 40
4:03:55 4/1/2012 4 1 2012 4 641 521319 4820446 150 38
0:00:39 5/1/2009 5 1 2009 0 646 521736 4820448 148 40
2:00:50 4/12/2008 4 12 2008 2 636 521877 4820448 148 40
12:00:35 4/7/2011 4 7 2011 12 801 525059 4820460 44 40
14:00:41 4/3/2011 4 3 2011 14 664 524754 4820459 46 40
10:00:42 4/7/2011 4 7 2011 10 801 525033 4820460 44 40
12:01:11 2/19/2011 2 19 2011 12 639 524569 4820459 46 40
4:00:55 4/4/2010 4 4 2010 4 644 523817 4820456 151 40
4:00:47 4/12/2008 4 12 2008 4 631 521882 4820449 148 40
10:00:35 3/28/2014 3 28 2014 10 907 524887 4820460 44 40
12:00:49 3/9/2012 3 9 2012 12 666 524180 4820457 119 38
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14:01:15 4/6/2009 4 6 2009 14 637 524610 4820459 46 40
14:01:11 3/30/2014 3 30 2014 14 918 523064 4820454 147 40
12:00:48 3/20/2010 3 20 2010 12 651 524081 4820457 119 38
12:00:24 4/18/2008 4 18 2008 12 631 524152 4820458 119 38
12:00:54 4/19/2012 4 19 2012 12 670 524305 4820458 119 38
8:02:52 12/23/2010 12 23 2010 8 639 527295 4820470 38 40
16:00:53 3/11/2014 3 11 2014 16 913 528242 4820474 45 40
14:00:54 3/25/2010 3 25 2010 14 651 524426 4820459 46 40
10:00:42 4/7/2011 4 7 2011 10 665 524890 4820461 44 40
14:01:28 4/3/2011 4 3 2011 14 647 523523 4820456 149 40
12:00:44 3/27/2011 3 27 2011 12 661 524893 4820461 44 40
8:00:37 4/9/2008 4 9 2008 8 631 523453 4820456 149 40
12:01:17 3/10/2014 3 10 2014 12 908 523972 4820458 151 40
4:00:50 12/28/2013 12 28 2013 4 679 521643 4820450 148 40
18:00:46 3/31/2012 3 31 2012 18 676 523637 4820457 151 40
10:00:51 4/9/2012 4 9 2012 10 676 524383 4820460 119 38
12:00:51 5/1/2011 5 1 2011 12 654 523450 4820456 149 40
8:00:46 4/2/2011 4 2 2011 8 662 523597 4820457 149 40
6:02:01 4/15/2010 4 15 2010 6 639 527501 4820472 38 40
10:01:48 3/30/2010 3 30 2010 10 746 526651 4820468 39 40
14:00:36 4/24/2011 4 24 2011 14 667 523309 4820456 149 40
16:00:50 11/29/2010 11 29 2010 16 654 522642 4820454 146 40
10:01:18 3/23/2011 3 23 2011 10 669 523313 4820456 149 40
12:00:22 3/16/2010 3 16 2010 12 651 525884 4820466 41 40
8:00:12 4/11/2014 4 11 2014 8 908 524236 4820460 119 38
10:00:48 4/7/2011 4 7 2011 10 662 524776 4820462 46 40
16:00:54 4/19/2009 4 19 2009 16 645 527911 4820474 43 40
8:00:56 4/2/2011 4 2 2011 8 801 523665 4820458 151 40
14:00:41 3/23/2014 3 23 2014 14 907 524267 4820460 119 38
2:00:54 1/31/2014 1 31 2014 2 916 522266 4820453 145 40
22:00:56 4/30/2009 4 30 2009 22 646 521727 4820451 148 40
12:00:53 4/2/2011 4 2 2011 12 650 523937 4820459 151 40
8:00:53 4/4/2010 4 4 2010 8 650 523847 4820459 151 40
10:00:42 4/8/2009 4 8 2009 10 648 523741 4820459 151 40
10:00:24 3/18/2011 3 18 2011 10 660 523376 4820457 149 40
8:00:20 4/13/2009 4 13 2009 8 641 522489 4820455 146 40
16:00:53 3/27/2009 3 27 2009 16 637 522854 4820456 147 40
2:00:49 1/14/2014 1 14 2014 2 679 521321 4820451 150 38
14:00:11 3/20/2010 3 20 2010 14 651 524085 4820460 119 38
10:01:02 3/13/2013 3 13 2013 10 663 523809 4820460 151 40
10:00:42 3/18/2012 3 18 2012 10 666 524159 4820461 119 38
22:00:15 4/11/2008 4 11 2008 22 631 521868 4820453 148 40
16:00:43 4/3/2012 4 3 2012 16 672 524630 4820463 46 40
16:00:42 3/17/2011 3 17 2011 16 663 524156 4820462 119 38
12:00:44 4/14/2012 4 14 2012 12 658 523727 4820460 151 40
14:00:57 4/4/2011 4 4 2011 14 668 525316 4820466 42 40
2:00:54 4/12/2008 4 12 2008 2 631 521876 4820454 148 40
14:00:48 3/26/2014 3 26 2014 14 909 524394 4820463 119 38
12:00:54 2/10/2011 2 10 2011 12 639 523508 4820460 149 40
6:00:51 4/12/2008 4 12 2008 6 631 521880 4820454 148 40
10:00:42 4/14/2012 4 14 2012 10 678 524103 4820462 119 38
0:00:56 4/27/2009 4 27 2009 0 646 521783 4820454 148 40
4:00:41 4/15/2010 4 15 2010 4 639 527501 4820475 38 40
10:00:54 4/6/2009 4 6 2009 10 635 524149 4820463 119 38
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16:00:54 12/25/2010 12 25 2010 16 642 527315 4820475 38 40
10:00:55 3/20/2010 3 20 2010 10 644 523907 4820462 151 40
22:00:48 4/9/2011 4 9 2011 22 663 521729 4820455 148 40
0:00:32 11/23/2013 11 23 2013 0 907 527446 4820476 38 40
12:00:53 4/29/2009 4 29 2009 12 648 524126 4820463 119 38
22:00:47 12/22/2008 12 22 2008 22 632 523081 4820460 147 40
12:00:48 3/24/2010 3 24 2010 12 651 523393 4820461 149 40
10:01:12 1/4/2014 1 4 2014 10 679 522473 4820458 146 40
12:00:44 4/23/2008 4 23 2008 12 636 523958 4820463 151 40
16:00:23 4/7/2011 4 7 2011 16 660 524363 4820465 119 38
8:00:54 1/6/2013 1 6 2013 8 679 521641 4820456 148 40
4:00:53 1/6/2013 1 6 2013 4 679 521643 4820456 148 40
12:00:41 4/3/2012 4 3 2012 12 672 524781 4820467 46 40
4:00:19 3/25/2014 3 25 2014 4 908 525680 4820470 41 40
14:00:21 4/6/2012 4 6 2012 14 670 526113 4820472 40 40
16:00:54 12/19/2010 12 19 2010 16 639 528517 4820482 47 40
20:00:56 12/12/2012 12 12 2012 20 666 527408 4820478 38 40
2:00:51 12/28/2013 12 28 2013 2 679 521647 4820457 148 40
2:00:52 12/3/2011 12 3 2011 2 801 527515 4820478 38 40
18:00:30 4/8/2011 4 8 2011 18 663 521812 4820458 148 40
10:00:59 4/21/2009 4 21 2009 10 640 523997 4820465 151 40
4:00:24 4/23/2011 4 23 2011 4 667 523592 4820464 149 40
0:00:54 4/12/2008 4 12 2008 0 631 521877 4820458 148 40
2:01:15 5/1/2009 5 1 2009 2 648 521792 4820458 148 40
12:00:44 3/25/2009 3 25 2009 12 642 523499 4820464 149 40
18:00:41 4/6/2009 4 6 2009 18 637 524977 4820470 44 40
0:00:40 3/21/2009 3 21 2009 0 637 522871 4820462 147 40
18:00:55 12/12/2012 12 12 2012 18 670 527481 4820480 38 40
6:00:50 4/18/2013 4 18 2013 6 677 525712 4820473 41 40
4:00:54 1/11/2014 1 11 2014 4 916 525158 4820471 44 40
12:01:03 4/27/2011 4 27 2011 12 668 525400 4820472 42 40
12:00:47 12/23/2010 12 23 2010 12 639 527277 4820480 38 40
18:00:48 4/24/2009 4 24 2009 18 645 527969 4820483 43 40
6:01:00 12/17/2010 12 17 2010 6 639 527978 4820483 43 40
12:00:41 3/18/2011 3 18 2011 12 650 523393 4820465 149 40
10:00:11 3/18/2011 3 18 2011 10 661 523331 4820465 149 40
10:00:48 4/6/2009 4 6 2009 10 645 524239 4820469 119 38
22:00:56 12/17/2012 12 17 2012 22 666 527535 4820481 38 40
4:00:54 3/23/2012 3 23 2012 4 670 523298 4820465 149 40
12:00:54 3/28/2010 3 28 2010 12 647 523737 4820467 151 40
22:00:14 4/10/2008 4 10 2008 22 635 521781 4820460 148 40
18:00:22 1/3/2009 1 3 2009 18 632 523135 4820465 147 40
10:00:55 4/1/2013 4 1 2013 10 663 525818 4820475 41 40
8:00:55 1/5/2013 1 5 2013 8 677 521767 4820461 148 40
12:00:53 3/20/2010 3 20 2010 12 644 523906 4820468 151 40
16:00:44 3/26/2009 3 26 2009 16 635 523177 4820466 147 40
18:00:41 12/22/2009 12 22 2009 18 647 523455 4820467 149 40
8:00:54 4/29/2009 4 29 2009 8 648 524272 4820470 119 38
8:01:18 4/5/2013 4 5 2013 8 663 521281 4820460 150 38
8:00:45 3/30/2013 3 30 2013 8 677 522275 4820463 145 40
16:00:57 3/25/2010 3 25 2010 16 656 524452 4820471 46 40
18:00:40 4/14/2008 4 14 2008 18 631 524752 4820472 46 40
10:00:47 4/2/2011 4 2 2011 10 650 523932 4820469 151 40
8:00:43 12/14/2010 12 14 2010 8 639 528084 4820486 45 40
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8:00:18 12/13/2010 12 13 2010 8 639 527441 4820484 38 40
18:00:23 3/22/2012 3 22 2012 18 666 522540 4820465 146 40
18:00:46 4/22/2011 4 22 2011 18 668 526129 4820478 40 40
18:00:38 4/9/2011 4 9 2011 18 650 522678 4820466 146 40
8:00:40 4/15/2012 4 15 2012 8 676 523812 4820470 151 40
8:00:53 3/26/2012 3 26 2012 8 679 524936 4820474 44 40
18:00:47 4/3/2012 4 3 2012 18 672 524600 4820473 46 40
12:00:09 4/2/2011 4 2 2011 12 665 524120 4820472 119 38
14:00:53 11/24/2011 11 24 2011 14 662 522141 4820465 145 40
0:00:55 4/12/2010 4 12 2010 0 650 521678 4820463 148 40
8:00:42 4/4/2011 4 4 2011 8 658 524440 4820473 46 40
12:00:55 4/11/2011 4 11 2011 12 666 524344 4820473 119 38
16:00:48 4/7/2011 4 7 2011 16 665 524913 4820475 44 40
12:00:50 1/31/2013 1 31 2013 12 679 525762 4820478 41 40
8:01:05 4/4/2012 4 4 2012 8 670 525865 4820479 41 40
22:00:26 4/2/2012 4 2 2012 22 677 521669 4820464 148 40
16:02:21 4/3/2011 4 3 2011 16 647 523269 4820469 149 40
12:00:48 4/3/2012 4 3 2012 12 679 524782 4820475 46 40
18:00:38 4/13/2011 4 13 2011 18 661 522122 4820466 145 40
0:00:40 4/10/2011 4 10 2011 0 663 521773 4820465 148 40
10:00:42 4/14/2011 4 14 2011 10 665 524809 4820475 44 40
18:00:50 12/4/2010 12 4 2010 18 655 527193 4820485 37 40
2:00:50 5/13/2011 5 13 2011 2 660 527735 4820487 43 40
10:00:55 4/8/2009 4 8 2009 10 638 523901 4820472 151 40
16:00:48 4/4/2009 4 4 2009 16 648 523102 4820470 147 40
2:00:53 4/10/2011 4 10 2011 2 663 521778 4820465 148 40
6:02:14 3/16/2010 3 16 2010 6 651 527065 4820485 37 40
14:00:30 4/23/2008 4 23 2008 14 636 523943 4820473 151 40
16:00:43 4/21/2012 4 21 2012 16 676 524349 4820475 119 38
8:00:54 4/16/2011 4 16 2011 8 666 524878 4820477 44 40
16:00:44 4/7/2012 4 7 2012 16 675 526571 4820483 39 40
22:00:21 3/20/2008 3 20 2008 22 631 523102 4820470 147 40
4:00:55 12/16/2009 12 16 2009 4 640 522559 4820469 146 40
12:00:26 4/7/2011 4 7 2011 12 665 524893 4820477 44 40
12:00:24 4/6/2011 4 6 2011 12 658 524775 4820477 46 40
12:00:55 3/29/2012 3 29 2012 12 675 523624 4820473 151 40
16:00:27 1/25/2010 1 25 2010 16 639 527876 4820489 43 40
8:00:44 3/28/2010 3 28 2010 8 644 526667 4820484 39 40
6:00:41 4/23/2011 4 23 2011 6 667 523587 4820473 149 40
14:00:41 4/7/2011 4 7 2011 14 660 524954 4820478 44 40
14:00:53 4/21/2012 4 21 2012 14 665 524434 4820476 46 40
10:00:41 4/12/2011 4 12 2011 10 659 523527 4820473 149 40
18:00:14 4/7/2011 4 7 2011 18 668 523459 4820473 149 40
8:00:48 4/5/2009 4 5 2009 8 648 523895 4820474 151 40
22:00:46 12/12/2012 12 12 2012 22 666 527399 4820488 38 40
10:00:41 4/15/2009 4 15 2009 10 640 522773 4820470 146 40
12:00:47 4/6/2011 4 6 2011 12 801 525244 4820479 42 40
4:00:53 2/28/2012 2 28 2012 4 666 524849 4820478 44 40
10:00:44 5/6/2010 5 6 2010 10 652 525294 4820480 42 40
2:00:47 1/5/2013 1 5 2013 2 677 521723 4820467 148 40
16:00:43 4/28/2014 4 28 2014 16 917 523854 4820474 151 40
14:00:41 4/4/2011 4 4 2011 14 660 525413 4820480 42 40
4:00:54 1/5/2013 1 5 2013 4 677 521769 4820467 148 40
10:00:26 4/14/2011 4 14 2011 10 659 524822 4820478 44 40
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12:00:46 3/18/2012 3 18 2012 12 663 524638 4820477 46 40
2:00:54 2/28/2012 2 28 2012 2 666 524848 4820478 44 40
14:00:48 3/15/2014 3 15 2014 14 913 527483 4820489 38 40
12:00:56 4/6/2012 4 6 2012 12 670 525919 4820483 41 40
12:00:48 3/16/2010 3 16 2010 12 642 526137 4820484 40 40
22:00:42 4/9/2011 4 9 2011 22 659 521788 4820468 148 40
16:00:54 2/14/2010 2 14 2010 16 642 525988 4820483 41 40
10:00:50 3/27/2013 3 27 2013 10 663        523208  4820473 149     40
18:00:48        4/11/2009       4       11      2009    18      639     526815  4820487 39      40
10:00:52        4/2/2011        4       2       2011    10      658     524172  4820477 119     38
12:00:42        4/11/2011       4       11      2011    12      661     523839  4820475 151     40
12:00:54        4/8/2009        4       8       2009    12      638     523904  4820476 151     40
6:00:20 4/14/2008       4       14      2008    6       635     521889  4820469 148     40
10:00:41        4/7/2011        4       7       2011    10      654     525075  4820480 44      40
10:00:54        3/20/2010       3       20      2010    10      642     523812  4820476 151     40
8:00:48 4/3/2011        4       3       2011    8       660     523855  4820476 151     40
6:00:48 1/5/2013        1       5       2013    6       677     521768  4820469 148     40
14:00:45        3/18/2014       3       18      2014    14      913     527574  4820491 38      40
16:00:41        3/16/2010       3       16      2010    16      746     526073  4820485 40      40
16:00:51        3/7/2010        3       7       2010    16      642     527297  4820490 38      40
14:00:53        3/21/2010       3       21      2010    14      652     524493  4820479 46      40
16:00:41        4/12/2010       4       12      2010    16      653     523469  4820476 149     40
14:00:42        4/3/2011        4       3       2011    14      661     525037  4820482 44      40
16:00:24        4/21/2009       4       21      2009    16      634     523524  4820476 149     40
12:00:09        4/24/2009 4 24 2009 12 645 527549 4820492 38 40
18:00:49 5/6/2010 5 6 2010 18 652 525377 4820483 42 40
10:00:42 3/29/2011 3 29 2011 10 660 524261 4820479 119 38
12:00:54 4/10/2010 4 10 2010 12 640 523670 4820477 151 40
0:00:43 4/10/2011 4 10 2011 0 659 521789 4820471 148 40
12:00:53 3/22/2012 3 22 2012 12 670 523584 4820477 149 40
16:00:42 4/20/2013 4 20 2013 16 658 524297 4820480 119 38
4:00:54 4/14/2008 4 14 2008 4 635 521886 4820472 148 40
16:00:53 4/2/2012 4 2 2012 16 663 525562 4820485 42 40
10:00:54 12/23/2010 12 23 2010 10 639 527267 4820492 38 40
4:00:48 3/16/2010 3 16 2010 4 651 527063 4820491 37 40
10:00:21 3/18/2011 3 18 2011 10 655 523309 4820477 149 40
6:00:49 12/31/2012 12 31 2012 6 663 523171 4820477 147 40
12:00:48 2/18/2011 2 18 2011 12 642 524879 4820483 44 40
8:00:31 12/31/2012 12 31 2012 8 663 523168 4820477 147 40
16:00:45 3/26/2010 3 26 2010 16 655 526431 4820489 39 40
12:00:26 3/24/2013 3 24 2013 12 663 525014 4820484 44 40
18:00:53 4/4/2009 4 4 2009 18 648 521625 4820472 148 40
8:00:54 4/1/2014 4 1 2014 8 916 523583 4820479 149 40
10:00:49 3/18/2011 3 18 2011 10 658 523307 4820478 149 40
10:01:11 3/20/2010 3 20 2010 10 652 523927 4820480 151 40
10:00:55 3/22/2011 3 22 2011 10 667 524417 4820482 46 40
8:01:15 4/12/2013 4 12 2013 8 658 523569 4820479 149 40
22:00:49 12/22/2010 12 22 2010 22 639 527146 4820493 37 40
6:00:47 12/20/2012 12 20 2012 6 665 525008 4820485 44 40
0:00:47 4/4/2009 4 4 2009 0 648 523374 4820479 149 40
18:00:49 4/26/2011 4 26 2011 18 662 523355 4820479 149 40
4:00:53 4/4/2009 4 4 2009 4 648 523377 4820479 149 40
16:00:48 4/10/2009 4 10 2009 16 645 524905 4820485 44 40
10:00:43 4/10/2012 4 10 2012 10 676 524218 4820482 119 38
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16:00:35 1/25/2010 1 25 2010 16 644 526794 4820492 39 40
6:00:53 4/4/2009 4 4 2009 6 648 523379 4820479 149 40
12:00:24 3/18/2011 3 18 2011 12 662 523484 4820480 149 40
12:00:41 3/21/2009 3 21 2009 12 643 523577 4820480 149 40
10:00:37 3/31/2012 3 31 2012 10 670 525802 4820489 41 40
0:00:53 12/19/2010 12 19 2010 0 801 523177 4820479 147 40
14:00:54 4/3/2011 4 3 2011 14 801 524726 4820484 46 40
8:00:47 12/17/2013 12 17 2013 8 913 528298 4820499 45 40
8:00:44 4/3/2011 4 3 2011 8 655 523793 4820481 151 40
22:00:43 12/16/2010 12 16 2010 22 639 527859 4820497 43 40
2:00:48 4/10/2011 4 10 2011 2 659 521791 4820475 148 40
6:00:30 3/24/2014 3 24 2014 6 907 525073 4820486 44 40
18:00:32 4/3/2012 4 3 2012 18 671 523578 4820481 149 40
0:00:54 12/28/2012 12 28 2012 0 675 523159 4820479 147 40
12:00:25 1/3/2013 1 3 2013 12 670 523156 4820479 147 40
22:00:56 4/3/2009 4 3 2009 22 648 523377 4820480 149 40
10:00:42 2/19/2011 2 19 2011 10 646 524843 4820486 44 40
10:00:53 3/23/2011 3 23 2011 10 665 523305 4820480 149 40
18:00:36 12/28/2012 12 28 2012 18 670 523105 4820480 147 40
6:00:48 4/4/2010 4 4 2010 6 644 523841 4820483 151 40
4:00:50 3/24/2014 3 24 2014 4 907 525076 4820488 44 40
18:00:51 4/8/2011 4 8 2011 18 655 522691 4820479 146 40
18:01:08 12/22/2010 12 22 2010 18 639 527154 4820496 37 40
10:01:12 3/24/2010 3 24 2010 10 651 523374 4820482 149 40
10:00:50 1/3/2013 1 3 2013 10 670 523157 4820481 147 40
8:00:53 3/29/2011 3 29 2011 8 667 524801 4820487 46 40
20:00:41 4/25/2013 4 25 2013 20 658 522061 4820478 145 40
0:00:56 5/1/2009 5 1 2009 0 648 521734 4820477 148 40
18:00:26 4/9/2011 4 9 2011 18 665 522107 4820478 145 40
12:00:47 4/4/2012 4 4 2012 12 663 524095 4820485 119 38
16:00:42 1/14/2010 1 14 2010 16 640 526076 4820492 40 40
16:00:53 3/26/2010 3 26 2010 16 639 526534 4820494 39 40
6:00:52 3/24/2014 3 24 2014 6 918 524924 4820488 44 40
10:00:56 4/16/2009 4 16 2009 10 635 522673 4820480 146 40
8:00:54 4/6/2009 4 6 2009 8 642 523376 4820483 149 40
14:01:12 4/27/2011 4 27 2011 14 658 526191 4820493 40 40
10:01:18 3/11/2011 3 11 2011 10 801 523794 4820484 151 40
12:00:16 4/4/2010 4 4 2010 12 639 526596 4820495 39 40
12:00:26 3/28/2012 3 28 2012 12 676 523079 4820482 147 40
2:00:54 12/19/2010 12 19 2010 2 801 523169 4820482 147 40
16:00:49 4/12/2011 4 12 2011 16 663 522833 4820481 147 40
12:00:47 3/23/2010 3 23 2010 12 642 524434 4820487 46 40
8:00:55 3/21/2014 3 21 2014 8 916 524768 4820488 46 40
12:00:48 4/6/2013 4 6 2013 12 663 524821 4820489 44 40
8:00:55 4/6/2011 4 6 2011 8 662 524385 4820487 119 38
6:00:56 4/5/2009 4 5 2009 6 646 523527 4820484 149 40
22:00:53 12/15/2012 12 15 2012 22 666 527607 4820500 38 40
4:00:34 12/9/2011 12 9 2011 4 801 523193 4820484 147 40
8:00:56 3/26/2012 3 26 2012 8 676 524618 4820489 46 40
18:00:51 4/8/2011 4 8 2011 18 801 522681 4820482 146 40
18:00:55 4/17/2011 4 17 2011 18 647 521728 4820479 148 40
18:00:23 4/13/2011 4 13 2011 18 662 522149 4820481 145 40
14:00:42 4/3/2011 4 3 2011 14 662 523840 4820487 151 40
12:00:41 4/7/2011 4 7 2011 12 663 525122 4820492 44 40
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12:01:04 2/18/2011 2 18 2011 12 646 525037 4820491 44 40
18:00:53 3/12/2014 3 12 2014 18 913 527821 4820502 43 40
4:00:48 11/23/2011 11 23 2011 4 667 527485 4820501 38 40
18:01:51 4/2/2012 4 2 2012 18 663 525408 4820493 42 40
6:00:53 1/6/2013 1 6 2013 6 679 521629 4820480 148 40
12:00:41 3/27/2014 3 27 2014 12 909 524498 4820490 46 40
8:00:49 4/9/2012 4 9 2012 8 670 524729 4820490 46 40
18:00:47 4/11/2012 4 11 2012 18 670 527029 4820499 37 40
0:00:56 4/25/2011 4 25 2011 0 668 527663 4820502 43 40
12:00:40 3/7/2010 3 7 2010 12 642 527170 4820500 37 40
16:00:47 3/31/2012 3 31 2012 16 677 522890 4820484 147 40
14:00:48 4/3/2011 4 3 2011 14 665 525053 4820492 44 40
18:00:42 12/22/2010 12 22 2010 18 639 527171 4820500 37 40
14:00:47 4/3/2011 4 3 2011 14 659 524290 4820489 119 38
16:01:11 3/25/2010 3 25 2010 16 651 524579 4820491 46 40
18:00:53 2/20/2010 2 20 2010 18 644 527941 4820504 43 40
10:00:41 4/5/2011 4 5 2011 10 662 524456 4820490 46 40
8:01:01 4/7/2014 4 7 2014 8 916 522752 4820485 146 40
10:00:41 4/4/2011 4 4 2011 10 659 524393 4820491 119 38
18:00:41 4/17/2008 4 17 2008 18 634 522017 4820483 145 40
10:00:54 12/8/2011 12 8 2011 10 659 521695 4820482 148 40
14:00:42 3/7/2010 3 7 2010 14 642 527274 4820502 38 40
10:01:09 3/31/2014 3 31 2014 10 913 523888 4820489 151 40
16:00:47 4/13/2010 4 13 2010 16 640 524806 4820493 44 40
18:01:23 4/7/2011 4 7 2011 18 668 525004 4820494 44 40
14:00:41 3/24/2010 3 24 2010 14 651 523437 4820488 149 40
8:00:13 4/3/2009 4 3 2009 8 648 523584 4820489 149 40
22:00:42 4/11/2010 4 11 2010 22 650 521714 4820482 148 40
14:00:52 3/28/2012 3 28 2012 14 680 523215 4820487 149 40
12:00:26 4/4/2012 4 4 2012 12 681 523746 4820489 151 40
2:00:54 4/4/2009 4 4 2009 2 648 523376 4820488 149 40
0:00:12 4/12/2008 4 12 2008 0 636 521864 4820483 148 40
22:00:54 4/24/2011 4 24 2011 22 668 527653 4820504 43 40
14:00:22 3/11/2014 3 11 2014 14 916 525088 4820494 44 40
0:00:54 4/24/2013 4 24 2013 0 679 521371 4820482 150 38
10:00:47 3/28/2014 3 28 2014 10 913 524900 4820494 44 40
14:01:25 4/7/2011 4 7 2011 14 664 525070 4820495 44 40
16:00:43 4/27/2011 4 27 2011 16 655 524268 4820492 119 38
18:00:51 4/8/2011 4 8 2011 18 801 521845 4820484 148 40
14:00:53 3/16/2012 3 16 2012 14 666 523199 4820488 147 40
12:00:53 2/18/2011 2 18 2011 12 639 524899 4820495 44 40
10:00:49 3/27/2014 3 27 2014 10 909 524492 4820493 46 40
16:00:23 4/23/2013 4 23 2013 16 658 523303 4820489 149 40
10:00:23 3/25/2010 3 25 2010 10 641 523249 4820489 149 40
10:00:41 4/7/2011 4 7 2011 10 655 525049 4820496 44 40
18:00:45 4/20/2014 4 20 2014 18 917 524144 4820493 119 38
0:00:54 3/21/2008 3 21 2008 0 631 523181 4820490 147 40
10:01:12 3/18/2011 3 18 2011 10 666 523329 4820490 149 40
10:00:48 3/16/2011 3 16 2011 10 650 523951 4820492 151 40
12:00:49 3/7/2010 3 7 2010 12 647 527297 4820505 38 40
16:00:54 3/18/2011 3 18 2011 16 668 523208 4820490 149 40
10:00:53 4/6/2009 4 6 2009 10 648 524394 4820495 119 38
4:00:56 3/22/2012 3 22 2012 4 666 523447 4820491 149 40
12:00:47 1/5/2011 1 5 2011 12 638 523123 4820490 147 40
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22:00:41 4/2/2012 4 2 2012 22 680 521718 4820486 148 40
14:00:48 4/4/2010 4 4 2010 14 639 526835 4820504 37 40
18:00:36 12/14/2010 12 14 2010 18 639 528274 4820510 45 40
14:00:25 4/26/2013 4 26 2013 14 679 523346 4820491 149 40
12:00:53 4/24/2011 4 24 2011 12 667 523343 4820491 149 40
12:00:48 1/17/2010 1 17 2010 12 640 525705 4820500 41 40
18:00:41 5/1/2011 5 1 2011 18 655 524229 4820494 119 38
8:00:56 4/16/2010 4 16 2010 8 646 523335 4820491 149 40
18:00:49 4/9/2011 4 9 2011 18 660 522287 4820488 145 40
10:00:54 4/7/2011 4 7 2011 10 664 525030 4820497 44 40
14:00:41 1/17/2010 1 17 2010 14 640 525704 4820500 41 40
8:00:56 3/14/2014 3 14 2014 8 917 525268 4820499 42 40
20:01:12 12/19/2013 12 19 2013 20 913 526982 4820505 37 40
22:00:31 4/30/2009 4 30 2009 22 648 521730 4820486 148 40
2:02:12 1/10/2010 1 10 2010 2 638 521725 4820487 148 40
16:00:42 4/3/2011 4 3 2011 16 662 523811 4820494 151 40
12:00:54 4/25/2014 4 25 2014 12 908 523961 4820495 151 40
8:00:23 1/25/2012 1 25 2012 8 666 525055 4820499 44 40
6:00:54 1/10/2010 1 10 2010 6 638 521725 4820487 148 40
12:00:51 3/16/2011 3 16 2011 12 650 523951 4820495 151 40
4:01:53 4/18/2013 4 18 2013 4 677 525720 4820502 41 40
12:00:54 3/1/2014 3 1 2014 12 909 526405 4820505 40 40
4:00:53 1/10/2010 1 10 2010 4 638 521723 4820488 148 40
4:00:49 4/17/2013 4 17 2013 4 677 525975 4820503 41 40
10:00:17 4/29/2009 4 29 2009 10 648 524310 4820498 119 38
18:00:56 4/15/2008 4 15 2008 18 635 521380 4820488 150 38
12:00:43 4/21/2011 4 21 2011 12 666 525663 4820503 41 40
6:00:53 4/20/2010 4 20 2010 6 650 524565 4820499 46 40
8:01:30 3/23/2014 3 23 2014 8 914 523487 4820495 149 40
2:00:50 11/27/2011 11 27 2011 2 650 527653 4820511 43 40
4:00:30 3/24/2014 3 24 2014 4 918 524925 4820501 44 40
16:00:56 3/19/2010 3 19 2010 16 651 523644 4820496 151 40
10:00:49 3/26/2011 3 26 2011 10 655 524623 4820500 46 40
10:00:50 3/24/2013 3 24 2013 10 663 524980 4820501 44 40
10:00:56 3/11/2014 3 11 2014 10 917 524137 4820498 119 38
2:00:36 4/5/2009 4 5 2009 2 638 521727 4820490 148 40
12:00:54 3/26/2013 3 26 2013 12 671 523883 4820497 151 40
14:00:25 1/3/2013 1 3 2013 14 670 523095 4820495 147 40
6:00:42 3/22/2012 3 22 2012 6 666 523449 4820496 149 40
10:00:17 3/28/2009 3 28 2009 10 645 523599 4820497 149 40
16:00:47 3/21/2014 3 21 2014 16 918 524337 4820499 119 38
4:00:47 4/5/2009 4 5 2009 4 638 521726 4820491 148 40
14:00:24 4/28/2009 4 28 2009 14 645 528445 4820516 47 40
10:00:25 3/7/2014 3 7 2014 10 908 523544 4820497 149 40
10:00:24 4/8/2009 4 8 2009 10 642 523917 4820498 151 40
14:00:39 2/18/2011 2 18 2011 14 639 524579 4820501 46 40
10:00:53 3/29/2011 3 29 2011 10 669 524159 4820499 119 38
16:00:50 3/28/2010 3 28 2010 16 639 524636 4820501 46 40
10:00:48 3/1/2014 3 1 2014 10 918 526121 4820507 40 40
20:00:28 1/6/2014 1 6 2014 20 916 522354 4820493 145 40
12:00:54 3/1/2014 3 1 2014 12 918 526218 4820508 40 40
4:00:53 4/18/2008 4 18 2008 4 637 521856 4820492 148 40
22:00:13 4/9/2010 4 9 2010 22 650 523864 4820499 151 40
12:00:50 4/28/2009 4 28 2009 12 644 524466 4820502 46 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:54 3/23/2012 3 23 2012 22 680 523222 4820497 149 40
10:00:50 4/4/2010 4 4 2010 10 655 525100 4820504 44 40
8:00:25 4/10/2012 4 10 2012 8 677 524340 4820502 119 38
16:00:46 3/26/2009 3 26 2009 16 637 523900 4820500 151 40
22:00:10 4/6/2008 4 6 2008 22 632 521689 4820493 148 40
12:00:40 4/28/2009 4 28 2009 12 646 523183 4820498 147 40
10:00:43 4/9/2012 4 9 2012 10 658 524415 4820502 46 40
18:00:52 3/25/2012 3 25 2012 18 677 522270 4820495 145 40
0:00:55 4/10/2008 4 10 2008 0 635 521892 4820494 148 40
16:01:24 3/16/2010 3 16 2010 16 651 525834 4820508 41 40
14:00:30 4/3/2012 4 3 2012 14 681 522480 4820496 146 40
14:00:53 3/28/2014 3 28 2014 14 918 524813 4820504 44 40
6:00:44 4/18/2008 4 18 2008 6 637 521867 4820494 148 40
16:00:54 4/11/2010 4 11 2010 16 640 524409 4820503 46 40
22:00:23 4/9/2008 4 9 2008 22 635 521886 4820494 148 40
12:00:23 4/7/2009 4 7 2009 12 645 525130 4820506 44 40
10:00:35 3/26/2009 3 26 2009 10 645 523676 4820501 151 40
14:00:18 3/26/2009 3 26 2009 14 645 523382 4820500 149 40
14:00:22 4/12/2011 4 12 2011 14 663 522864 4820498 147 40
10:00:44 4/6/2012 4 6 2012 10 678 525609 4820508 41 40
22:00:53 4/21/2012 4 21 2012 22 671 523415 4820500 149 40
10:01:11 4/19/2014 4 19 2014 10 917 525783 4820509 41 40
12:00:10 4/19/2008 4 19 2008 12 636 523958 4820502 151 40
22:01:00 4/12/2011 4 12 2011 22 668 521757 4820495 148 40
18:01:13 3/25/2012 3 25 2012 18 671 522412 4820498 146 40
12:00:48 3/18/2011 3 18 2011 12 668 523468 4820501 149 40
10:00:23 4/2/2011 4 2 2011 10 666 523657 4820502 151 40
2:00:56 3/25/2012 3 25 2012 2 676 523378 4820501 149 40
14:00:54 4/3/2011 4 3 2011 14 669 524733 4820506 46 40
18:00:12 4/8/2011 4 8 2011 18 650 521848 4820496 148 40
10:00:23 4/2/2009 4 2 2009 10 645 523441 4820502 149 40
2:00:45 4/5/2013 4 5 2013 2 663 521400 4820495 150 38
10:00:54 4/6/2009 4 6 2009 10 638 524129 4820504 119 38
0:00:53 2/13/2010 2 13 2010 0 644 528519 4820521 47 40
10:00:42 4/4/2012 4 4 2012 10 663 523380 4820502 149 40
18:00:48 4/3/2012 4 3 2012 18 681 522092 4820498 145 40
12:00:26 1/26/2014 1 26 2014 12 916 523270 4820502 149 40
14:00:55 4/4/2011 4 4 2011 14 667 525421 4820510 42 40
6:00:54 3/23/2012 3 23 2012 6 670 523322 4820502 149 40
16:00:49 3/30/2009 3 30 2009 16 645 523008 4820501 147 40
0:00:53 4/5/2009 4 5 2009 0 638 521738 4820497 148 40
0:01:41 4/15/2010 4 15 2010 0 639 526571 4820515 39 40
10:00:47 3/27/2011 3 27 2011 10 662 524891 4820509 44 40
4:00:56 4/10/2008 4 10 2008 4 635 521892 4820498 148 40
10:00:54 1/5/2011 1 5 2011 10 638 523075 4820502 147 40
16:00:25 3/26/2009 3 26 2009 16 645 523042 4820502 147 40
12:00:54 3/26/2009 3 26 2009 12 645 523676 4820504 151 40
14:00:39 3/23/2013 3 23 2013 14 658 523352 4820504 149 40
12:00:53 4/5/2011 4 5 2011 12 668 524489 4820508 46 40
10:00:48 4/12/2011 4 12 2011 10 663 523579 4820505 149 40
10:00:49 4/2/2009 4 2 2009 10 635 523562 4820505 149 40
10:01:18 2/10/2011 2 10 2011 10 646 523568 4820505 149 40
22:00:21 4/4/2009 4 4 2009 22 638 521737 4820499 148 40
8:00:48 4/16/2014 4 16 2014 8 916 524717 4820509 46 40
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6:01:11 4/5/2009 4 5 2009 6 635 523515 4820505 149 40
12:00:56 3/10/2014 3 10 2014 12 916 524100 4820507 119 38
8:00:27 12/23/2008 12 23 2008 8 632 523203 4820504 147 40
10:00:54 3/22/2008 3 22 2008 10 634 523508 4820505 149 40
12:00:53 4/6/2011 4 6 2011 12 655 525317 4820512 42 40
16:00:47 4/26/2013 4 26 2013 16 679 523218 4820504 149 40
4:00:49 4/5/2009 4 5 2009 4 635 523515 4820506 149 40
16:00:47 4/3/2014 4 3 2014 16 914 523411 4820505 149 40
20:00:45 1/11/2012 1 11 2012 20 665 527516 4820521 38 40
12:00:54 4/11/2011 4 11 2011 12 650 524353 4820509 119 38
12:00:23 4/2/2011 4 2 2011 12 662 523760 4820507 151 40
10:00:37 4/5/2011 4 5 2011 10 666 524382 4820509 119 38
14:00:27 3/28/2012 3 28 2012 14 658 522975 4820504 147 40
10:00:21 3/29/2011 3 29 2011 10 667 524322 4820509 119 38
8:00:53 1/11/2012 1 11 2012 8 665 527689 4820522 43 40
14:00:23 4/1/2009 4 1 2009 14 645 523087 4820505 147 40
10:00:53 4/13/2009 4 13 2009 10 644 525967 4820516 41 40
10:00:48 5/11/2011 5 11 2011 10 655 523665 4820507 151 40
16:00:53 4/4/2010 4 4 2010 16 644 524995 4820512 44 40
10:00:55 3/23/2011 3 23 2011 10 650 523329 4820506 149 40
6:00:55 1/3/2012 1 3 2012 6 663 521331 4820500 150 38
8:00:48 4/6/2009 4 6 2009 8 635 523528 4820507 149 40
16:00:24 3/31/2012 3 31 2012 16 680 523843 4820509 151 40
16:00:23 4/24/2009 4 24 2009 16 645 527627 4820523 43 40
18:00:29 4/8/2011 4 8 2011 18 655 521857 4820502 148 40
14:00:23 3/9/2012 3 9 2012 14 666 524113 4820510 119 38
12:00:21 4/7/2011 4 7 2011 12 664 525038 4820513 44 40
10:00:53 4/6/2009 4 6 2009 10 633 524074 4820510 119 38
8:00:48 3/27/2010 3 27 2010 8 654 525501 4820516 42 40
14:00:39 3/19/2014 3 19 2014 14 917 523678 4820509 151 40
8:01:12 3/10/2012 3 10 2012 8 666 523698 4820510 151 40
12:00:55 3/29/2011 3 29 2011 12 667 524323 4820512 119 38
12:00:42 4/10/2014 4 10 2014 12 913 525540 4820516 42 40
2:00:41 4/10/2008 4 10 2008 2 635 521894 4820504 148 40
14:00:49 3/26/2009 3 26 2009 14 647 523016 4820508 147 40
18:00:49 4/9/2008 4 9 2008 18 635 521888 4820505 148 40
12:00:23 4/13/2009 4 13 2009 12 648 523784 4820511 151 40
16:00:47 4/19/2011 4 19 2011 16 661 521691 4820504 148 40
8:00:46 3/22/2014 3 22 2014 8 916 523912 4820512 151 40
8:01:18 4/4/2011 4 4 2011 8 667 524467 4820514 46 40
10:00:44 4/13/2009 4 13 2009 10 641 522700 4820508 146 40
10:00:50 4/4/2012 4 4 2012 10 678 525405 4820517 42 40
22:01:11 4/11/2010 4 11 2010 22 644 521736 4820505 148 40
18:00:42 4/19/2009 4 19 2009 18 645 527819 4820527 43 40
10:00:48 4/6/2009 4 6 2009 10 644 524090 4820513 119 38
2:00:14 4/5/2009 4 5 2009 2 635 523511 4820511 149 40
10:00:48 3/23/2011 3 23 2011 10 663 523354 4820511 149 40
12:00:53 4/22/2009 4 22 2009 12 640 524567 4820515 46 40
18:00:56 4/9/2011 4 9 2011 18 655 522286 4820507 145 40
0:00:48 1/5/2013 1 5 2013 0 677 521703 4820506 148 40
12:00:55 3/9/2014 3 9 2014 12 916 523619 4820512 151 40
22:00:31 4/8/2010 4 8 2010 22 638 521323 4820504 150 38
10:00:41 3/10/2014 3 10 2014 10 916 524100 4820514 119 38
14:00:47 3/26/2009 3 26 2009 14 644 523405 4820512 149 40
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8:00:48 4/4/2011 4 4 2011 8 662 523962 4820514 151 40
4:00:41 4/20/2010 4 20 2010 4 650 524562 4820516 46 40
12:00:48 4/14/2010 4 14 2010 12 642 525790 4820520 41 40
18:00:42 4/27/2009 4 27 2009 18 645 528195 4820530 45 40
8:00:48 4/6/2011 4 6 2011 8 660 524466 4820516 46 40
12:00:31 2/20/2014 2 20 2014 12 918 523393 4820512 149 40
12:00:54 1/6/2014 1 6 2014 12 671 523053 4820511 147 40
14:00:25 3/28/2011 3 28 2011 14 659 525177 4820519 44 40
6:00:50 1/25/2012 1 25 2012 6 666 525098 4820519 44 40
4:00:42 1/25/2012 1 25 2012 4 666 525095 4820519 44 40
2:00:20 4/20/2010 4 20 2010 2 654 524474 4820517 46 40
4:00:24 2/22/2010 2 22 2010 4 642 525773 4820522 41 40
12:00:53 4/10/2012 4 10 2012 12 676 524162 4820516 119 38
14:00:48 3/23/2011 3 23 2011 14 650 523519 4820514 149 40
4:00:44 4/21/2009 4 21 2009 4 634 523177 4820513 147 40
2:00:29 4/14/2008 4 14 2008 2 635 521847 4820508 148 40
18:00:48 4/7/2011 4 7 2011 18 659 523432 4820514 149 40
8:00:41 4/23/2014 4 23 2014 8 917 524955 4820519 44 40
18:00:36 12/15/2010 12 15 2010 18 639 527498 4820529 38 40
10:01:24 3/18/2011 3 18 2011 10 665 523559 4820515 149 40
10:00:14 4/11/2010 4 11 2010 10 650 523359 4820514 149 40
12:01:11 4/11/2010 4 11 2010 12 650 523356 4820514 149 40
8:00:49 2/20/2011 2 20 2011 8 639 524581 4820519 46 40
12:01:14 2/12/2010 2 12 2010 12 642 526378 4820525 40 40
10:00:56 4/27/2010 4 27 2010 10 646 523204 4820514 147 40
8:00:49 12/22/2008 12 22 2008 8 637 523173 4820514 147 40
12:00:35 3/23/2011 3 23 2011 12 650 523403 4820515 149 40
14:00:53 1/6/2014 1 6 2014 14 671 523053 4820514 147 40
22:00:44 1/6/2014 1 6 2014 22 916 522318 4820511 145 40
2:00:25 1/25/2012 1 25 2012 2 666 525095 4820521 44 40
10:00:52 3/20/2010 3 20 2010 10 654 523858 4820517 151 40
4:00:49 4/3/2009 4 3 2009 4 645 523613 4820516 151 40
14:00:54 4/29/2011 4 29 2011 14 650 523765 4820516 151 40
12:00:42 4/1/2009 4 1 2009 12 645 523113 4820514 147 40
14:00:48 3/26/2009 3 26 2009 14 639 523207 4820515 149 40
10:00:22 4/12/2011 4 12 2011 10 666 523640 4820516 151 40
16:01:11 3/28/2010 3 28 2010 16 654 524720 4820520 46 40
0:01:14 4/10/2011 4 10 2011 0 666 522313 4820512 145 40
16:01:11 1/18/2010 1 18 2010 16 639 527269 4820530 38 40
16:00:34 3/24/2014 3 24 2014 16 907 523348 4820516 149 40
8:00:41 1/3/2012 1 3 2012 8 663 521738 4820510 148 40
4:00:42 1/14/2009 1 14 2009 4 632 521637 4820510 148 40
12:00:23 4/5/2009 4 5 2009 12 634 523925 4820519 151 40
6:00:48 2/22/2010 2 22 2010 6 642 525778 4820525 41 40
12:00:53 4/14/2011 4 14 2011 12 666 524722 4820522 46 40
12:00:50 4/19/2010 4 19 2010 12 651 524588 4820522 46 40
10:00:53 4/13/2011 4 13 2011 10 655 524832 4820523 44 40
10:00:41 4/14/2008 4 14 2008 10 635 524960 4820524 44 40
14:00:47 4/12/2009 4 12 2009 14 645 526370 4820529 40 40
16:00:24 4/8/2011 4 8 2011 16 660 524423 4820522 46 40
20:00:36 12/25/2013 12 25 2013 20 918 527747 4820535 43 40
12:00:42 3/20/2010 3 20 2010 12 654 524151 4820522 119 38
8:00:41 4/17/2013 4 17 2013 8 658 526699 4820531 39 40
12:00:48 4/25/2014 4 25 2014 12 907 523912 4820521 151 40
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8:00:52 4/8/2009 4 8 2009 8 638 524299 4820523 119 38
8:00:50 2/22/2010 2 22 2010 8 642 525774 4820528 41 40
12:01:11 4/5/2014 4 5 2014 12 916 525294 4820526 42 40
0:00:24 12/28/2012 12 28 2012 0 671 522139 4820515 145 40
10:00:44 4/11/2011 4 11 2011 10 660 524142 4820523 119 38
2:01:42 12/28/2012 12 28 2012 2 671 522165 4820516 145 40
12:00:24 4/12/2010 4 12 2010 12 646 523714 4820522 151 40
6:00:41 2/20/2011 2 20 2011 6 639 524575 4820525 46 40
22:00:44 4/9/2011 4 9 2011 22 662 521783 4820516 148 40
4:00:29 4/15/2012 4 15 2012 4 658 524395 4820525 119 38
8:00:54 3/19/2011 3 19 2011 8 662 523436 4820521 149 40
12:00:36 3/21/2009 3 21 2009 12 640 524155 4820524 119 38
20:00:54 3/9/2013 3 9 2013 20 663 521727 4820516 148 40
12:00:41 4/27/2010 4 27 2010 12 646 523213 4820521 149 40
22:00:40 4/4/2013 4 4 2013 22 663 521393 4820515 150 38
8:00:12 3/21/2014 3 21 2014 8 908 524770 4820527 46 40
10:00:28 3/15/2012 3 15 2012 10 663 523568 4820522 149 40
6:00:42 4/3/2009 4 3 2009 6 645 523608 4820522 149 40
2:00:50 1/6/2013 1 6 2013 2 679 521636 4820516 148 40
10:00:47 3/20/2010 3 20 2010 10 651 523973 4820524 151 40
2:00:49 4/10/2011 4 10 2011 2 662 521785 4820517 148 40
6:00:43 4/15/2012 4 15 2012 6 658 524391 4820526 119 38
14:00:54 5/1/2011 5 1 2011 14 654 523410 4820523 149 40
10:00:49 3/27/2010 3 27 2010 10 746 525712 4820531 41 40
2:00:33 12/26/2013 12 26 2013 2 907 522559 4820520 146 40
16:01:07 3/12/2014 3 12 2014 16 913 527821 4820540 43 40
10:00:42 3/18/2011 3 18 2011 10 664 523432 4820524 149 40
4:00:47 4/6/2009 4 6 2009 4 634 521703 4820518 148 40
16:00:57 4/7/2011 4 7 2011 16 666 524837 4820529 44 40
6:00:54 4/6/2009 4 6 2009 6 634 521703 4820518 148 40
6:00:54 4/21/2009 4 21 2009 6 634 523209 4820523 149 40
12:00:48 3/28/2012 3 28 2012 12 680 523026 4820523 147 40
10:01:23 4/16/2014 4 16 2014 10 916 524705 4820529 46 40
12:00:41 1/25/2012 1 25 2012 12 666 525034 4820530 44 40
10:00:53 4/2/2011 4 2 2011 10 662 523790 4820525 151 40
16:01:49 3/16/2010 3 16 2010 16 638 525504 4820532 42 40
18:00:36 4/29/2008 4 29 2008 18 636 523858 4820526 151 40
16:00:44 4/27/2011 4 27 2011 16 666 524389 4820528 119 38
6:00:52 3/16/2010 3 16 2010 6 642 526909 4820537 37 40
12:01:17 3/7/2010 3 7 2010 12 639 527232 4820539 38 40
10:00:47 1/25/2012 1 25 2012 10 666 525035 4820530 44 40
12:01:12 3/20/2010 3 20 2010 12 642 523811 4820526 151 40
6:01:42 1/8/2010 1 8 2010 6 647 523186 4820524 147 40
14:00:53 1/25/2010 1 25 2010 14 642 525882 4820534 41 40
0:00:18 4/10/2011 4 10 2011 0 662 521780 4820519 148 40
10:00:48 2/20/2014 2 20 2014 10 918 523443 4820525 149 40
12:00:41 3/27/2011 3 27 2011 12 662 524894 4820531 44 40
10:00:53 3/1/2014 3 1 2014 10 909 526185 4820535 40 40
12:00:23 3/25/2009 3 25 2009 12 644 523500 4820526 149 40
14:00:48 4/5/2014 4 5 2014 14 908 525529 4820533 42 40
14:01:26 4/4/2010 4 4 2010 14 655 525179 4820532 44 40
8:00:51 2/21/2010 2 21 2010 8 642 527368 4820541 38 40
10:00:21 3/27/2010 3 27 2010 10 655 524971 4820532 44 40
12:00:41 3/20/2010 3 20 2010 12 640 524086 4820529 119 38
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18:00:53 4/22/2011 4 22 2011 18 666 526309 4820537 40 40
8:00:54 3/26/2012 3 26 2012 8 663 523338 4820526 149 40
12:00:38 3/25/2010 3 25 2010 12 656 524169 4820529 119 38
12:00:48 3/29/2011 3 29 2011 12 661 525093 4820533 44 40
18:00:25 4/19/2013 4 19 2013 18 658 523941 4820529 151 40
6:00:55 12/15/2010 12 15 2010 6 801 521782 4820521 148 40
12:00:48 4/3/2012 4 3 2012 12 663 524966 4820533 44 40
18:01:24 5/9/2011 5 9 2011 18 668 527742 4820543 43 40
18:00:43 3/22/2014 3 22 2014 18 914 523238 4820526 149 40
10:00:48 3/24/2011 3 24 2011 10 665 523139 4820526 147 40
6:00:31 11/25/2010 11 25 2010 6 642 525731 4820536 41 40
6:00:54 4/5/2009 4 5 2009 6 638 523649 4820528 151 40
8:00:48 4/7/2010 4 7 2010 8 644 525156 4820534 44 40
14:00:47 3/28/2012 3 28 2012 14 670 523156 4820527 147 40
8:00:41 4/24/2011 4 24 2011 8 669 523871 4820529 151 40
12:00:47 3/27/2011 3 27 2011 12 660 524971 4820533 44 40
16:00:47 12/17/2010 12 17 2010 16 639 527949 4820545 43 40
10:00:43 4/10/2010 4 10 2010 10 650 523412 4820528 149 40
12:00:44 3/29/2011 3 29 2011 12 668 525290 4820535 42 40
12:00:30 3/25/2009 3 25 2009 12 648 523429 4820528 149 40
0:00:54 4/20/2010 4 20 2010 0 639 523345 4820528 149 40
10:00:46 4/9/2012 4 9 2012 10 678 524378 4820532 119 38
18:00:41 4/9/2011 4 9 2011 18 665 522495 4820525 146 40
4:00:55 12/28/2012 12 28 2012 4 671 522157 4820525 145 40
6:00:54 3/30/2014 3 30 2014 6 918 526706 4820541 39 40
2:00:49 4/12/2010 4 12 2010 2 642 526134 4820539 40 40
12:00:34 3/20/2012 3 20 2012 12 663 523300 4820529 149 40
0:00:48 12/16/2010 12 16 2010 0 639 527254 4820544 38 40
16:00:36 3/18/2014 3 18 2014 16 908 523900 4820531 151 40
18:00:58 5/6/2011 5 6 2011 18 668 527847 4820546 43 40
18:00:54 4/5/2012 4 5 2012 18 679 524933 4820535 44 40
0:00:48 12/17/2010 12 17 2010 0 639 527995 4820547 43 40
10:00:53 3/27/2011 3 27 2011 10 668 524891 4820535 44 40
16:00:23 4/5/2009 4 5 2009 16 645 524915 4820535 44 40
12:00:54 3/27/2010 3 27 2010 12 651 526571 4820542 39 40
18:01:09 3/23/2012 3 23 2012 18 676 523323 4820530 149 40
12:00:48 3/15/2012 3 15 2012 12 666 523629 4820531 151 40
12:00:29 4/10/2014 4 10 2014 12 907 525355 4820537 42 40
4:00:13 3/25/2012 3 25 2012 4 678 524851 4820536 44 40
10:00:47 3/27/2011 3 27 2011 10 667 524922 4820536 44 40
8:01:11 4/21/2014 4 21 2014 8 913 524119 4820533 119 38
10:01:06 3/20/2010 3 20 2010 10 640 524049 4820533 119 38
22:00:53 3/23/2012 3 23 2012 22 670 523162 4820530 147 40
18:00:54 12/5/2010 12 5 2010 18 642 527660 4820547 43 40
14:00:20 4/4/2011 4 4 2011 14 801 525043 4820537 44 40
4:00:53 3/16/2010 3 16 2010 4 642 526909 4820544 37 40
4:00:44 4/20/2010 4 20 2010 4 654 524470 4820535 46 40
12:00:42 4/7/2011 4 7 2011 12 655 525143 4820537 44 40
14:00:47 4/15/2009 4 15 2009 14 640 522627 4820529 146 40
18:00:43 4/26/2013 4 26 2013 18 658 523574 4820532 149 40
18:00:42 3/27/2010 3 27 2010 18 653 524313 4820535 119 38
22:00:48 4/9/2011 4 9 2011 22 666 522307 4820528 145 40
8:00:43 4/5/2012 4 5 2012 8 678 525205 4820538 42 40
18:01:13 12/15/2010 12 15 2010 18 639 527534 4820548 38 40
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12:00:44 4/20/2011 4 20 2011 12 655 524275 4820535 119 38
18:00:55 1/24/2010 1 24 2010 18 639 527812 4820549 43 40
12:00:47 3/20/2010 3 20 2010 12 652 523921 4820534 151 40
14:00:49 4/12/2011 4 12 2011 14 664 523282 4820532 149 40
8:00:48 4/3/2011 4 3 2011 8 668 524253 4820536 119 38
8:00:53 3/26/2012 3 26 2012 8 666 524892 4820538 44 40
12:00:41 4/12/2011 4 12 2011 12 662 523375 4820533 149 40
6:00:36 3/25/2014 3 25 2014 6 907 524450 4820537 46 40
4:00:29 11/27/2011 11 27 2011 4 650 527608 4820549 38 40
12:00:53 4/15/2009 4 15 2009 12 640 522629 4820531 146 40
18:00:36 3/25/2010 3 25 2010 18 647 522013 4820529 145 40
12:00:53 3/15/2012 3 15 2012 12 663 523556 4820534 149 40
18:00:15 3/23/2012 3 23 2012 18 670 523294 4820534 149 40
14:00:48 12/17/2010 12 17 2010 14 639 528335 4820553 45 40
16:00:42 4/12/2009 4 12 2009 16 647 522173 4820530 145 40
10:00:43 4/12/2011 4 12 2011 10 662 523375 4820534 149 40
14:00:39 3/21/2014 3 21 2014 14 907 523475 4820535 149 40
18:01:11 11/29/2009 11 29 2009 18 647 523857 4820537 151 40
20:00:54 12/5/2013 12 5 2013 20 916 527586 4820551 38 40
2:00:53 4/20/2010 4 20 2010 2 639 523403 4820535 149 40
6:00:22 5/1/2010 5 1 2010 6 650 526008 4820545 41 40
12:00:24 4/21/2009 4 21 2009 12 640 523897 4820538 151 40
16:00:41 3/21/2014 3 21 2014 16 916 523947 4820538 151 40
10:00:23 3/28/2010 3 28 2010 10 644 526600 4820548 39 40
4:00:42 12/17/2010 12 17 2010 4 639 527987 4820554 43 40
8:00:23 4/27/2008 4 27 2008 8 631 522699 4820535 146 40
4:00:50 3/25/2014 3 25 2014 4 907 524451 4820541 46 40
18:00:22 4/21/2012 4 21 2012 18 676 524360 4820541 119 38
22:00:47 4/7/2011 4 7 2011 22 668 524448 4820542 46 40
10:00:48 3/19/2011 3 19 2011 10 655 523547 4820539 149 40
16:01:12 4/4/2014 4 4 2014 16 679 523848 4820540 151 40
10:00:44 4/4/2011 4 4 2011 10 650 524326 4820542 119 38
2:00:49 5/13/2011 5 13 2011 2 668 527686 4820555 43 40
10:00:50 3/11/2011 3 11 2011 10 650 523649 4820540 151 40
10:00:20 4/9/2009 4 9 2009 10 645 524393 4820543 119 38
16:00:56 2/26/2010 2 26 2010 16 642 525353 4820546 42 40
10:00:43 3/28/2009 3 28 2009 10 635 523475 4820540 149 40
16:00:41 4/7/2011 4 7 2011 16 655 525280 4820546 42 40
14:00:42 3/28/2012 3 28 2012 14 678 523420 4820539 149 40
22:00:53 4/23/2013 4 23 2013 22 679 521460 4820533 150 38
8:00:55 4/17/2008 4 17 2008 8 631 522936 4820538 147 40
16:00:48 3/30/2014 3 30 2014 16 907 523235 4820539 149 40
22:00:43 3/23/2012 3 23 2012 22 676 523198 4820539 147 40
18:00:54 4/8/2008 4 8 2008 18 632 521316 4820533 150 38
18:00:51 4/15/2010 4 15 2010 18 654 522125 4820536 145 40
12:00:12 3/27/2011 3 27 2011 12 668 524907 4820546 44 40
22:02:01 4/19/2010 4 19 2010 22 639 523404 4820541 149 40
0:00:48 12/23/2008 12 23 2008 0 632 523155 4820540 147 40
14:00:48 4/14/2012 4 14 2012 14 658 523633 4820542 151 40
10:00:58 2/24/2013 2 24 2013 10 666 524900 4820547 44 40
10:00:54 4/3/2009 4 3 2009 10 642 523209 4820541 149 40
2:00:48 4/25/2011 4 25 2011 2 668 527681 4820558 43 40
10:00:31 4/5/2011 4 5 2011 10 667 524392 4820545 119 38
12:00:25 4/21/2009 4 21 2009 12 634 523555 4820542 149 40
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0:00:52 4/12/2010 4 12 2010 0 644 521781 4820536 148 40
18:00:56 4/3/2012 4 3 2012 18 675 526184 4820552 40 40
10:00:41 4/4/2012 4 4 2012 10 681 523201 4820542 147 40
10:00:42 4/5/2011 4 5 2011 10 658 524460 4820546 46 40
14:00:42 12/8/2010 12 8 2010 14 655 523078 4820542 147 40
14:00:47 4/5/2009 4 5 2009 14 645 524896 4820549 44 40
18:00:20 4/15/2009 4 15 2009 18 640 521347 4820536 150 38
16:00:41 4/15/2011 4 15 2011 16 665 524402 4820547 46 40
12:00:53 1/9/2010 1 9 2010 12 644 523209 4820543 149 40
8:00:53 4/6/2011 4 6 2011 8 668 524442 4820547 46 40
10:00:18 4/5/2011 4 5 2011 10 668 524474 4820548 46 40
16:00:59 1/18/2010 1 18 2010 16 640 527277 4820559 38 40
12:00:54 1/4/2013 1 4 2013 12 677 522205 4820540 145 40
2:00:54 12/23/2008 12 23 2008 2 632 523155 4820543 147 40
22:00:07 4/10/2008 4 10 2008 22 632 521326 4820537 150 38
8:00:53 3/22/2014 3 22 2014 8 909 523902 4820546 151 40
18:00:49 4/4/2009 4 4 2009 18 638 521451 4820538 150 38
6:00:54 12/14/2010 12 14 2010 6 639 527722 4820561 43 40
10:00:54 4/13/2009 4 13 2009 10 645 527691 4820561 43 40
10:00:19 4/12/2009 4 12 2009 10 639 525294 4820552 42 40
16:00:53 2/20/2014 2 20 2014 16 918 523091 4820544 147 40
16:00:42 4/10/2014 4 10 2014 16 908 524454 4820549 46 40
18:00:37 4/20/2009 4 20 2009 18 634 523221 4820545 149 40
4:00:24 4/25/2011 4 25 2011 4 668 527685 4820562 43 40
14:00:54 1/5/2011 1 5 2011 14 638 523061 4820544 147 40
14:00:38 1/4/2013 1 4 2013 14 677 522202 4820541 145 40
12:00:54 3/31/2014 3 31 2014 12 913 523943 4820547 151 40
10:00:23 4/4/2011 4 4 2011 10 666 524453 4820549 46 40
10:00:27 4/16/2010 4 16 2010 10 646 523376 4820546 149 40
10:00:25 4/12/2010 4 12 2010 10 640 525370 4820553 42 40
16:01:11 3/26/2014 3 26 2014 16 908 523750 4820547 151 40
18:00:50 3/25/2012 3 25 2012 18 676 522647 4820543 146 40
12:00:53 3/6/2012 3 6 2012 12 666 524333 4820549 119 38
12:00:34 3/25/2008 3 25 2008 12 636 523822 4820548 151 40
12:00:53 3/7/2010 3 7 2010 12 640 527335 4820561 38 40
10:00:43 5/11/2011 5 11 2011 10 664 526783 4820559 39 40
16:00:54 3/27/2009 3 27 2009 16 642 523124 4820546 147 40
8:00:23 4/2/2011 4 2 2011 8 655 523571 4820547 149 40
14:00:53 3/13/2014 3 13 2014 14 918 524838 4820552 44 40
12:00:53 4/10/2013 4 10 2013 12 658 523700 4820548 151 40
14:00:25 4/24/2013 4 24 2013 14 679 523575 4820548 149 40
10:00:20 4/12/2011 4 12 2011 10 661 523398 4820547 149 40
22:00:54 11/29/2012 11 29 2012 22 677 522270 4820543 145 40
10:00:27 3/15/2012 3 15 2012 10 666 523636 4820548 151 40
10:00:54 3/28/2013 3 28 2013 10 663 524119 4820550 119 38
12:00:31 3/30/2010 3 30 2010 12 746 526713 4820561 39 40
10:00:15 4/30/2011 4 30 2011 10 664 525240 4820555 42 40
18:00:55 1/4/2011 1 4 2011 18 638 522699 4820546 146 40
16:01:12 3/15/2014 3 15 2014 16 913 527638 4820565 43 40
14:01:25 3/25/2010 3 25 2010 14 656 524323 4820552 119 38
16:00:44 4/12/2011 4 12 2011 16 664 523274 4820548 149 40
16:00:54 3/14/2014 3 14 2014 16 913 527823 4820566 43 40
14:00:14 4/27/2011 4 27 2011 14 662 524161 4820552 119 38
10:00:23 4/28/2009 4 28 2009 10 646 523169 4820548 147 40
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8:00:44 3/16/2010 3 16 2010 8 642 526877 4820563 37 40
0:00:53 1/5/2011 1 5 2011 0 638 522616 4820547 146 40
10:00:54 4/10/2013 4 10 2013 10 658 523665 4820551 151 40
2:01:05 4/23/2010 4 23 2010 2 746 527023 4820564 37 40
12:00:43 4/27/2011 4 27 2011 12 655 525091 4820556 44 40
12:00:39 4/3/2012 4 3 2012 12 673 525188 4820557 44 40
12:00:56 3/29/2012 3 29 2012 12 676 525155 4820557 44 40
6:00:28 3/25/2012 3 25 2012 6 678 524852 4820556 44 40
18:00:21 1/4/2011 1 4 2011 18 638 522712 4820549 146 40
10:00:53 3/27/2010 3 27 2010 10 642 525041 4820557 44 40
8:00:42 4/7/2011 4 7 2011 8 668 524583 4820556 46 40
6:00:48 3/23/2012 3 23 2012 6 671 523937 4820554 151 40
8:00:25 3/26/2012 3 26 2012 8 670 523564 4820553 149 40
2:01:05 5/7/2011 5 7 2011 2 668 528690 4820573 47 40
20:01:24 4/3/2012 4 3 2012 20 666 526215 4820563 40 40
12:00:47 1/10/2014 1 10 2014 12 671 522706 4820550 146 40
10:00:35 4/5/2011 4 5 2011 10 665 524454 4820556 46 40
18:00:23 4/3/2009 4 3 2009 18 635 522010 4820548 145 40
8:00:42 4/4/2011 4 4 2011 8 660 524415 4820556 46 40
10:00:55 4/13/2011 4 13 2011 10 801 524820 4820558 44 40
0:00:43 11/22/2010 11 22 2010 0 642 527781 4820570 43 40
16:00:53 1/4/2013 1 4 2013 16 677 522177 4820550 145 40
14:00:41 4/22/2011 4 22 2011 14 658 523750 4820555 151 40
18:00:51 3/25/2014 3 25 2014 18 918 525018 4820560 44 40
10:00:47 4/6/2011 4 6 2011 10 650 524576 4820558 46 40
6:00:52 12/6/2013 12 6 2013 6 911 528203 4820573 45 40
2:01:51 12/20/2009 12 20 2009 2 643 523630 4820556 151 40
18:01:10 4/13/2009 4 13 2009 18 645 527887 4820572 43 40
4:00:23 5/1/2011 5 1 2011 4 669 523286 4820554 149 40
14:00:34 3/18/2014 3 18 2014 14 916 523248 4820555 149 40
8:00:56 4/4/2011 4 4 2011 8 655 524456 4820559 46 40
16:00:41 4/12/2011 4 12 2011 16 662 523269 4820555 149 40
14:01:19 4/4/2011 4 4 2011 14 650 524545 4820560 46 40
10:01:10 3/18/2011 3 18 2011 10 663 523338 4820556 149 40
4:00:30 4/26/2009 4 26 2009 4 645 527735 4820572 43 40
22:00:54 1/4/2011 1 4 2011 22 638 522664 4820554 146 40
10:00:31 4/4/2011 4 4 2011 10 661 524378 4820560 119 38
12:00:42 4/18/2008 4 18 2008 12 634 524294 4820560 119 38
18:01:12 4/29/2011 4 29 2011 18 669 523390 4820557 149 40
12:00:57 3/27/2011 3 27 2011 12 667 524903 4820562 44 40
14:00:50 3/6/2012 3 6 2012 14 666 524332 4820560 119 38
10:00:53 4/8/2009 4 8 2009 10 635 523696 4820558 151 40
14:00:17 3/26/2009 3 26 2009 14 635 523170 4820556 147 40
18:00:31 4/14/2012 4 14 2012 18 670 524768 4820562 46 40
16:00:54 11/26/2010 11 26 2010 16 647 522300 4820553 145 40
14:00:42 3/21/2009 3 21 2009 14 640 524240 4820560 119 38
2:00:47 5/1/2011 5 1 2011 2 669 523346 4820557 149 40
8:00:48 4/1/2014 4 1 2014 8 918 523685 4820559 151 40
16:00:20 1/20/2010 1 20 2010 16 639 527748 4820574 43 40
12:00:22 4/8/2009 4 8 2009 12 635 523695 4820559 151 40
10:00:19 4/13/2011 4 13 2011 10 663 524840 4820563 44 40
12:00:50 4/11/2011 4 11 2011 12 662 524134 4820561 119 38
16:00:45 4/13/2012 4 13 2012 16 678 523861 4820560 151 40
14:00:23 4/18/2008 4 18 2008 14 631 524192 4820561 119 38
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16:00:53 4/27/2011 4 27 2011 16 662 523800 4820560 151 40
8:00:46 4/12/2013 4 12 2013 8 677 523463 4820559 149 40
10:00:54 4/16/2014 4 16 2014 10 917 525530 4820567 42 40
10:00:38 4/11/2011 4 11 2011 10 662 524121 4820562 119 38
14:00:42 3/21/2009 3 21 2009 14 639 523140 4820559 147 40
10:00:53 4/11/2010 4 11 2010 10 640 523460 4820560 149 40
16:00:56 4/19/2011 4 19 2011 16 641 521678 4820554 148 40
16:00:46 4/15/2012 4 15 2012 16 671 523464 4820560 149 40
18:01:15 1/12/2012 1 12 2012 18 665 527574 4820576 38 40
16:00:42 3/14/2010 3 14 2010 16 651 525787 4820569 41 40
14:01:18 4/10/2009 4 10 2009 14 647 523300 4820559 149 40
10:01:17 4/4/2012 4 4 2012 10 672 525403 4820567 42 40
14:01:25 4/7/2011 4 7 2011 14 655 525241 4820567 42 40
10:01:11 4/14/2009 4 14 2009 10 645 527818 4820578 43 40
12:00:53 4/6/2011 4 6 2011 12 650 524582 4820565 46 40
16:00:47 4/19/2008 4 19 2008 16 631 523841 4820562 151 40
0:00:53 4/7/2009 4 7 2009 0 633 521337 4820554 150 38
22:01:18 11/28/2013 11 28 2013 22 911 527077 4820575 37 40
18:00:55 4/24/2009 4 24 2009 18 645 527832 4820578 43 40
8:00:53 4/9/2009 4 9 2009 8 644 523954 4820563 151 40
2:00:53 12/19/2010 12 19 2010 2 639 526770 4820574 39 40
6:00:47 12/28/2012 12 28 2012 6 671 522198 4820557 145 40
10:01:06 4/8/2014 4 8 2014 10 908 525791 4820570 41 40
14:00:23 3/23/2011 3 23 2011 14 663 523667 4820563 151 40
12:01:00 3/21/2012 3 21 2012 12 666 523498 4820562 149 40
14:01:05 3/26/2014 3 26 2014 14 908 523705 4820563 151 40
4:00:56 1/5/2011 1 5 2011 4 638 522608 4820559 146 40
0:00:37 4/23/2010 4 23 2010 0 746 527011 4820576 37 40
2:00:48 4/18/2008 4 18 2008 2 637 521645 4820556 148 40
4:00:53 4/20/2010 4 20 2010 4 639 523390 4820562 149 40
10:00:46 4/5/2011 4 5 2011 10 655 524450 4820566 46 40
14:00:42 1/10/2014 1 10 2014 14 671 522704 4820560 146 40
12:00:48 3/23/2010 3 23 2010 12 650 524007 4820565 151 40
16:00:47 1/9/2010 1 9 2010 16 638 522434 4820560 146 40
6:00:14 1/5/2011 1 5 2011 6 638 522603 4820560 146 40
12:00:41 3/28/2010 3 28 2010 12 643 525069 4820569 44 40
10:00:23 4/5/2011 4 5 2011 10 660 524402 4820567 46 40
14:00:26 2/20/2014 2 20 2014 14 918 523101 4820562 147 40
8:00:53 4/15/2009 4 15 2009 8 646 524048 4820566 119 38
12:00:23 4/2/2012 4 2 2012 12 678 527261 4820578 38 40
8:00:44 4/5/2012 4 5 2012 8 679 525303 4820571 42 40
6:00:14 12/22/2008 12 22 2008 6 637 523166 4820563 147 40
22:00:54 4/22/2010 4 22 2010 22 746 527006 4820577 37 40
12:00:48 3/10/2012 3 10 2012 12 663 524205 4820567 119 38
10:00:53 4/5/2009 4 5 2009 10 638 524253 4820567 119 38
16:00:49 3/16/2010 3 16 2010 16 652 526047 4820574 40 40
18:00:53 4/10/2009 4 10 2009 18 647 522236 4820560 145 40
8:01:23 1/5/2011 1 5 2011 8 638 522603 4820562 146 40
8:00:54 4/11/2008 4 11 2008 8 633 523197 4820564 147 40
2:00:47 1/5/2011 1 5 2011 2 638 522612 4820562 146 40
0:00:47 12/15/2010 12 15 2010 0 801 521753 4820559 148 40
22:00:51 12/20/2013 12 20 2013 22 913 527497 4820580 38 40
18:00:45 4/9/2011 4 9 2011 18 650 523394 4820565 149 40
18:00:42 4/3/2012 4 3 2012 18 681 523396 4820565 149 40
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12:00:54 4/3/2012 4 3 2012 12 675 525585 4820574 42 40
18:00:14 4/26/2009 4 26 2009 18 645 527812 4820582 43 40
22:01:42 4/28/2014 4 28 2014 22 913 528185 4820585 45 40
14:00:42 4/21/2009 4 21 2009 14 634 523539 4820567 149 40
10:00:47 4/30/2011 4 30 2011 10 658 525254 4820574 42 40
12:00:23 3/13/2011 3 13 2011 12 654 523660 4820568 151 40
10:00:48 4/17/2011 4 17 2011 10 655 524491 4820571 46 40
12:00:49 4/9/2012 4 9 2012 12 670 524552 4820572 46 40
14:00:49 11/26/2010 11 26 2010 14 647 522310 4820564 145 40
16:00:15 4/8/2011 4 8 2011 16 650 524454 4820572 46 40
10:00:42 4/10/2012 4 10 2012 10 672 523924 4820570 151 40
10:00:42 4/15/2010 4 15 2010 10 654 523258 4820568 149 40
12:00:41 11/26/2010 11 26 2010 12 647 522314 4820565 145 40
16:00:39 4/20/2011 4 20 2011 16 650 525260 4820575 42 40
2:00:48 5/2/2008 5 2 2008 2 636 526243 4820579 40 40
12:00:09 4/13/2009 4 13 2009 12 645 527769 4820586 43 40
8:00:50 4/25/2009 4 25 2009 8 644 524921 4820575 44 40
18:00:49 4/19/2009 4 19 2009 18 645 527968 4820587 43 40
8:00:53 3/18/2011 3 18 2011 8 662 523697 4820571 151 40
12:00:53 3/25/2008 3 25 2008 12 632 523659 4820571 151 40
8:00:53 4/15/2014 4 15 2014 8 908 526253 4820580 40 40
14:00:23 3/7/2010 3 7 2010 14 639 527336 4820585 38 40
0:00:32 1/4/2014 1 4 2014 0 907 521986 4820565 148 40
12:00:53 12/17/2010 12 17 2010 12 639 528447 4820590 47 40
4:00:48 12/27/2009 12 27 2009 4 644 524330 4820574 119 38
6:00:48 1/9/2010 1 9 2010 6 639 522765 4820568 146 40
8:00:20 5/1/2011 5 1 2011 8 666 525497 4820578 42 40
8:01:03 3/24/2014 3 24 2014 8 918 524658 4820575 46 40
8:01:08 12/28/2012 12 28 2012 8 671 522167 4820567 145 40
10:00:54 4/7/2010 4 7 2010 10 644 525179 4820578 44 40
14:00:53 4/4/2010 4 4 2010 14 646 524449 4820576 46 40
10:00:53 5/11/2011 5 11 2011 10 667 524710 4820577 46 40
14:00:10 3/13/2014 3 13 2014 14 916 525145 4820579 44 40
6:00:44 4/20/2010 4 20 2010 6 639 523403 4820573 149 40
12:00:54 4/25/2014 4 25 2014 12 913 525160 4820579 44 40
12:00:48 3/25/2008 3 25 2008 12 635 523736 4820574 151 40
22:00:54 12/18/2010 12 18 2010 22 801 523166 4820573 147 40
18:01:11 12/17/2013 12 17 2013 18 913 528651 4820594 47 40
12:00:48 1/28/2012 1 28 2012 12 665 523183 4820574 147 40
14:00:54 3/23/2013 3 23 2013 14 663 523667 4820576 151 40
10:00:36 3/27/2011 3 27 2011 10 660 524935 4820581 44 40
6:00:54 2/15/2010 2 15 2010 6 644 526603 4820587 39 40
16:00:48 4/13/2011 4 13 2011 16 664 524953 4820581 44 40
14:00:12 3/20/2009 3 20 2009 14 644 522887 4820574 147 40
18:00:54 12/18/2010 12 18 2010 18 801 523164 4820575 147 40
18:00:55 1/20/2010 1 20 2010 18 639 527757 4820592 43 40
10:00:41 4/5/2012 4 5 2012 10 666 527227 4820591 38 40
10:01:05 3/14/2011 3 14 2011 10 650 523998 4820579 151 40
12:00:45 3/11/2014 3 11 2014 12 917 524061 4820579 119 38
14:00:48 4/12/2011 4 12 2011 14 661 522902 4820575 147 40
0:00:25 12/18/2012 12 18 2012 0 666 527683 4820593 43 40
14:00:19 4/19/2012 4 19 2012 14 670 524230 4820580 119 38
14:00:44 4/5/2014 4 5 2014 14 909 525121 4820583 44 40
4:00:48 12/15/2010 12 15 2010 4 801 521735 4820572 148 40
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10:00:41 4/4/2011 4 4 2011 10 662 524394 4820581 119 38
14:01:19 3/15/2010 3 15 2010 14 642 526574 4820589 39 40
10:00:49 2/23/2011 2 23 2011 10 639 525760 4820586 41 40
16:00:50 4/4/2010 4 4 2010 16 652 524979 4820584 44 40
10:00:25 4/30/2011 4 30 2011 10 666 525298 4820585 42 40
12:00:48 4/4/2011 4 4 2011 12 666 524626 4820583 46 40
12:00:39 3/30/2010 3 30 2010 12 642 526007 4820588 41 40
2:00:55 12/15/2010 12 15 2010 2 801 521726 4820573 148 40
2:00:53 3/25/2012 3 25 2012 2 671 523185 4820578 147 40
18:00:53 4/7/2010 4 7 2010 18 640 525716 4820587 41 40
10:00:24 4/5/2009 4 5 2009 10 634 524257 4820582 119 38
10:00:41 12/17/2010 12 17 2010 10 639 528433 4820599 47 40
18:00:38 3/25/2012 3 25 2012 18 670 522305 4820576 145 40
4:00:56 12/22/2008 12 22 2008 4 637 523144 4820579 147 40
8:00:50 4/9/2008 4 9 2008 8 635 523547 4820580 149 40
10:00:42 4/4/2011 4 4 2011 10 660 524613 4820584 46 40
16:00:44 4/12/2011 4 12 2011 16 661 522900 4820578 147 40
2:00:23 12/5/2011 12 5 2011 2 659 523183 4820579 147 40
10:00:36 4/16/2012 4 16 2012 10 666 524103 4820583 119 38
10:00:52 3/19/2011 3 19 2011 10 661 523453 4820581 149 40
12:00:14 4/5/2009 4 5 2009 12 635 523959 4820582 151 40
10:00:53 3/21/2010 3 21 2010 10 746 523428 4820581 149 40
22:00:54 11/23/2013 11 23 2013 22 911 527597 4820596 38 40
12:01:15 3/29/2012 3 29 2012 12 680 524816 4820586 44 40
12:00:15 4/4/2010 4 4 2010 12 655 525269 4820588 42 40
14:00:41 4/3/2012 4 3 2012 14 663 524984 4820587 44 40
18:00:41 12/22/2009 12 22 2009 18 643 524168 4820584 119 38
12:01:12 4/4/2011 4 4 2011 12 663 524540 4820586 46 40
4:00:47 12/13/2010 12 13 2010 4 801 521866 4820577 148 40
14:00:43 4/5/2009 4 5 2009 14 634 523825 4820584 151 40
10:00:54 4/10/2012 4 10 2012 10 677 524242 4820585 119 38
0:00:54 4/22/2012 4 22 2012 0 671 523367 4820583 149 40
22:00:46 12/5/2013 12 5 2013 22 911 528014 4820601 43 40
16:00:44 1/27/2012 1 27 2012 16 665 523125 4820582 147 40
22:00:39 4/27/2009 4 27 2009 22 646 521650 4820577 148 40
14:00:48 3/21/2010 3 21 2010 14 801 523354 4820583 149 40
12:00:53 4/14/2012 4 14 2012 12 670 524930 4820589 44 40
10:00:47 3/11/2014 3 11 2014 10 916 524454 4820587 46 40
22:00:48 3/24/2010 3 24 2010 22 653 521437 4820577 150 38
18:00:09 4/20/2009 4 20 2009 18 634 523309 4820584 149 40
10:00:39 4/22/2010 4 22 2010 10 646 525581 4820592 42 40
14:00:47 4/16/2009 4 16 2009 14 635 522952 4820583 147 40
4:01:41 2/15/2010 2 15 2010 4 644 526600 4820597 39 40
14:00:25 4/3/2011 4 3 2011 14 658 525233 4820591 42 40
18:00:53 1/20/2009 1 20 2009 18 632 523028 4820584 147 40
12:00:41 4/30/2011 4 30 2011 12 667 524509 4820590 46 40
2:01:23 4/3/2010 4 3 2010 2 638 521312 4820579 150 38
10:00:47 3/25/2008 3 25 2008 10 635 523755 4820587 151 40
2:00:22 4/26/2009 4 26 2009 2 645 527775 4820603 43 40
10:00:56 4/7/2014 4 7 2014 10 913 523212 4820586 149 40
16:00:43 4/3/2012 4 3 2012 16 681 522729 4820585 146 40
12:00:53 4/4/2011 4 4 2011 12 650 524273 4820591 119 38
10:00:33 3/15/2011 3 15 2011 10 655 524960 4820593 44 40
22:00:43 1/25/2009 1 25 2009 22 633 521857 4820583 148 40
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22:00:53 4/4/2009 4 4 2009 22 646 521790 4820582 148 40
12:00:41 4/9/2012 4 9 2012 12 678 524271 4820591 119 38
10:01:17 3/13/2011 3 13 2011 10 653 523705 4820590 151 40
22:00:53 4/28/2011 4 28 2011 22 650 521553 4820582 150 38
14:00:47 4/14/2010 4 14 2010 14 642 525806 4820598 41 40
10:00:47 4/4/2011 4 4 2011 10 663 524411 4820593 46 40
6:00:23 12/9/2012 12 9 2012 6 658 525178 4820595 44 40
12:00:50 3/16/2014 3 16 2014 12 913 528356 4820608 45 40
0:00:54 4/11/2010 4 11 2010 0 746 527394 4820604 38 40
22:00:42 4/3/2012 4 3 2012 22 681 521722 4820584 148 40
12:00:56 4/15/2010 4 15 2010 12 654 523554 4820590 149 40
22:00:41 4/10/2010 4 10 2010 22 746 527372 4820605 38 40
18:00:47 4/11/2010 4 11 2010 18 644 521690 4820584 148 40
14:00:54 3/23/2012 3 23 2012 14 671 523827 4820591 151 40
0:00:53 1/6/2013 1 6 2013 0 679 521731 4820584 148 40
14:00:32 3/20/2011 3 20 2011 14 658 523356 4820590 149 40
14:01:48 3/14/2010 3 14 2010 14 642 525102 4820597 44 40
20:00:53 12/17/2013 12 17 2013 20 916 527058 4820604 37 40
4:00:41 4/6/2009 4 6 2009 4 640 521741 4820585 148 40
10:00:49 3/13/2011 3 13 2011 10 647 523692 4820592 151 40
22:00:53 12/27/2013 12 27 2013 22 679 521558 4820585 150 38
12:00:54 3/24/2013 3 24 2013 12 671 524559 4820596 46 40
18:00:47 5/3/2011 5 3 2011 18 668 528606 4820612 47 40
18:00:48 4/10/2008 4 10 2008 18 632 521447 4820585 150 38
18:00:23 4/3/2009 4 3 2009 18 642 522846 4820590 147 40
22:00:54 12/10/2013 12 10 2013 22 916 527731 4820609 43 40
0:00:48 4/5/2009 4 5 2009 0 646 521788 4820587 148 40
10:00:41 1/6/2014 1 6 2014 10 671 523100 4820592 147 40
14:00:35 12/30/2012 12 30 2012 14 670 522670 4820590 146 40
8:00:35 3/23/2012 3 23 2012 8 670 523345 4820593 149 40
12:00:41 1/28/2012 1 28 2012 12 658 523158 4820592 147 40
8:00:42 3/20/2011 3 20 2011 8 654 523435 4820593 149 40
16:00:55 1/15/2010 1 15 2010 16 643 526288 4820604 40 40
16:01:22 3/15/2010 3 15 2010 16 642 526580 4820605 39 40
16:00:51 4/2/2010 4 2 2010 16 650 523946 4820596 151 40
8:01:18 4/7/2010 4 7 2010 8 640 524924 4820600 44 40
2:00:52 4/4/2012 4 4 2012 2 681 521724 4820589 148 40
12:00:19 4/10/2009 4 10 2009 12 647 523392 4820594 149 40
2:00:54 4/5/2009 4 5 2009 2 646 521721 4820589 148 40
8:00:48 3/26/2012 3 26 2012 8 678 525452 4820602 42 40
14:00:44 3/26/2009 3 26 2009 14 637 523119 4820594 147 40
18:00:53 4/22/2008 4 22 2008 18 631 521770 4820589 148 40
16:00:44 3/7/2010 3 7 2010 16 640 527387 4820611 38 40
14:00:54 4/12/2010 4 12 2010 14 653 523472 4820596 149 40
10:00:40 3/1/2014 3 1 2014 10 908 526124 4820606 40 40
10:00:47 4/6/2011 4 6 2011 10 654 525075 4820602 44 40
4:00:53 4/25/2009 4 25 2009 4 645 527823 4820613 43 40
8:00:54 12/15/2010 12 15 2010 8 801 521821 4820591 148 40
18:00:54 4/11/2010 4 11 2010 18 650 521604 4820591 148 40
16:00:48 4/4/2010 4 4 2010 16 640 525030 4820603 44 40
2:00:54 12/13/2010 12 13 2010 2 801 521814 4820592 148 40
8:00:48 4/13/2012 4 13 2012 8 675 523775 4820598 151 40
18:00:47 3/15/2014 3 15 2014 18 913 527697 4820614 43 40
8:01:17 1/25/2009 1 25 2009 8 633 521835 4820592 148 40
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8:00:42 3/22/2014 3 22 2014 8 908 523915 4820599 151 40
14:00:53 1/9/2014 1 9 2014 14 671 522672 4820595 146 40
22:00:55 1/1/2013 1 1 2013 22 679 523134 4820597 147 40
10:00:21 4/5/2012 4 5 2012 10 673 527249 4820612 38 40
12:00:53 1/9/2014 1 9 2014 12 671 522672 4820596 146 40
2:00:41 4/25/2009 4 25 2009 2 645 527826 4820615 43 40
10:00:54 3/13/2014 3 13 2014 10 918 524929 4820604 44 40
2:00:54 4/21/2010 4 21 2010 2 652 523335 4820599 149 40
8:00:44 4/28/2009 4 28 2009 8 644 524169 4820602 119 38
14:00:26 4/15/2010 4 15 2010 14 654 523545 4820600 149 40
12:00:38 3/14/2010 3 14 2010 12 642 524996 4820605 44 40
18:00:36 1/1/2013 1 1 2013 18 679 523133 4820598 147 40
8:00:55 4/1/2014 4 1 2014 8 913 523940 4820601 151 40
16:00:56 3/20/2009 3 20 2009 16 644 522899 4820598 147 40
16:01:07 1/9/2014 1 9 2014 16 671 522577 4820597 146 40
2:00:56 3/13/2014 3 13 2014 2 913 528282 4820619 45 40
0:00:50 4/4/2012 4 4 2012 0 681 521727 4820594 148 40
4:00:35 3/13/2014 3 13 2014 4 913 528291 4820619 45 40
14:00:53 3/19/2013 3 19 2013 14 671 523223 4820600 149 40
12:00:55 12/30/2012 12 30 2012 12 670 522661 4820598 146 40
14:00:20 3/7/2010 3 7 2010 14 640 527378 4820616 38 40
10:00:50 4/14/2011 4 14 2011 10 666 524780 4820606 46 40
22:00:53 4/17/2009 4 17 2009 22 641 521735 4820596 148 40
18:00:39 3/25/2012 3 25 2012 18 678 524538 4820606 46 40
14:01:51 4/2/2012 4 2 2012 14 678 527383 4820617 38 40
16:00:47 4/19/2008 4 19 2008 16 634 524111 4820605 118 38
12:00:54 3/19/2013 3 19 2013 12 671 523216 4820602 149 40
10:00:54 3/14/2011 3 14 2011 10 654 524033 4820605 118 38
18:00:59 4/13/2014 4 13 2014 18 916 526881 4820616 37 40
10:00:48 4/6/2011 4 6 2011 10 662 524713 4820607 46 40
10:01:17 3/19/2013 3 19 2013 10 671 523218 4820602 149 40
6:00:23 12/5/2009 12 5 2009 6 638 521753 4820597 148 40
4:00:59 12/26/2013 12 26 2013 4 907 523043 4820602 147 40
14:00:24 4/22/2011 4 22 2011 14 654 523750 4820604 144 40
6:00:54 3/13/2014 3 13 2014 6 913 528283 4820622 45 40
8:00:53 4/14/2009 4 14 2009 8 645 527854 4820620 43 40
6:00:43 4/25/2009 4 25 2009 6 645 527947 4820621 43 40
22:00:14 4/6/2009 4 6 2009 22 633 521401 4820597 692 27
22:00:14 4/6/2009 4 6 2009 22 633 521401 4820597 693 27
16:00:53 1/5/2011 1 5 2011 16 638 523055 4820603 147 40
18:01:18 4/9/2012 4 9 2012 18 678 523951 4820606 144 40
20:00:53 4/10/2013 4 10 2013 20 663 521635 4820598 142 40
4:00:55 4/12/2010 4 12 2010 4 642 526215 4820615 40 40
12:00:47 3/13/2014 3 13 2014 12 918 524863 4820610 44 40
14:00:59 3/14/2014 3 14 2014 14 918 525236 4820612 42 40
18:01:11 4/11/2009 4 11 2009 18 647 521719 4820600 142 40
16:00:54 3/19/2013 3 19 2013 16 671 523212 4820605 143 40
12:00:20 3/27/2010 3 27 2010 12 801 524477 4820610 34 40
18:00:48 4/9/2011 4 9 2011 18 658 521881 4820601 142 40
12:00:41 3/28/2011 3 28 2011 12 661 524736 4820611 34 40
18:00:53 4/19/2011 4 19 2011 18 647 521457 4820600 692 27
18:00:53 4/19/2011 4 19 2011 18 647 521457 4820600 693 27
8:01:42 4/7/2011 4 7 2011 8 669 524796 4820612 34 40
10:00:41 4/7/2009 4 7 2009 10 643 524530 4820611 34 40
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20:00:53 12/27/2013 12 27 2013 20 679 521563 4820601 692 27
20:00:53 12/27/2013 12 27 2013 20 679 521563 4820601 693 27
10:00:23 4/6/2011 4 6 2011 10 801 525042 4820613 32 40
10:00:47 4/5/2012 4 5 2012 10 672 526234 4820618 28 40
16:00:47 4/2/2012 4 2 2012 16 666 527252 4820622 38 40
18:00:43 4/2/2012 4 2 2012 18 677 521737 4820602 142 40
10:00:48 3/13/2011 3 13 2011 10 650 523723 4820609 144 40
10:01:12 3/18/2011 3 18 2011 10 662 523457 4820608 143 40
14:00:53 4/22/2011 4 22 2011 14 650 523771 4820609 144 40
16:00:47 4/6/2012 4 6 2012 16 670 526892 4820621 25 40
6:00:41 4/6/2009 4 6 2009 6 640 521730 4820603 142 40
10:00:53 4/13/2011 4 13 2011 10 666 524995 4820614 32 40
4:00:53 4/29/2011 4 29 2011 4 650 521576 4820602 692 27
4:00:53 4/29/2011 4 29 2011 4 650 521576 4820602 693 27
12:00:54 3/28/2012 3 28 2012 12 658 522929 4820607 141 40
14:00:53 3/19/2014 3 19 2014 14 918 523990 4820611 144 40
10:00:56 4/5/2009 4 5 2009 10 646 524355 4820612 118 38
10:00:53 4/6/2009 4 6 2009 10 634 524361 4820612 118 38
0:00:47 12/13/2010 12 13 2010 0 801 521776 4820604 142 40
12:00:44 3/13/2011 3 13 2011 12 650 523723 4820611 144 40
0:00:55 4/18/2008 4 18 2008 0 637 521861 4820605 142 40
18:00:26 4/11/2008 4 11 2008 18 636 521824 4820605 142 40
6:00:39 4/12/2010 4 12 2010 6 642 526217 4820621 28 40
16:00:45 4/15/2009 4 15 2009 16 640 522382 4820607 139 40
12:00:41 4/3/2011 4 3 2011 12 661 524681 4820616 34 40
10:00:54 4/7/2009 4 7 2009 10 639 524474 4820615 34 40
8:00:49 4/5/2012 4 5 2012 8 673 527099 4820625 25 40
22:00:47 4/17/2008 4 17 2008 22 637 521861 4820606 142 40
14:00:36 4/14/2012 4 14 2012 14 670 524925 4820617 32 40
6:00:50 12/26/2013 12 26 2013 6 907 523104 4820610 141 40
2:00:47 12/22/2008 12 22 2008 2 637 523115 4820611 141 40
18:00:38 4/4/2009 4 4 2009 18 645 522830 4820610 141 40
18:00:47 4/29/2011 4 29 2011 18 666 524651 4820616 34 40
8:00:27 3/18/2014 3 18 2014 8 908 524388 4820615 118 38
18:00:51 1/4/2013 1 4 2013 18 677 521732 4820606 142 40
10:00:49 3/20/2012 3 20 2012 10 663 523349 4820612 143 40
14:00:44 1/24/2009 1 24 2009 14 633 521849 4820607 142 40
14:00:53 4/14/2010 4 14 2010 14 746 524410 4820616 34 40
12:00:50 1/18/2010 1 18 2010 12 639 527067 4820626 25 40
8:00:53 3/30/2014 3 30 2014 8 918 526070 4820622 28 40
10:00:48 4/17/2011 4 17 2011 10 658 524813 4820618 32 40
2:00:43 12/17/2010 12 17 2010 2 639 527983 4820630 31 40
0:00:52 4/18/2009 4 18 2009 0 641 521759 4820607 142 40
18:00:47 4/8/2008 4 8 2008 18 637 521749 4820607 142 40
6:00:54 12/13/2010 12 13 2010 6 801 521854 4820608 142 40
16:00:54 4/5/2014 4 5 2014 16 916 525791 4820622 29 40
16:00:42 1/15/2010 1 15 2010 16 642 527899 4820631 31 40
14:00:53 4/22/2010 4 22 2010 14 646 525243 4820620 30 40
10:00:53 3/10/2012 3 10 2012 10 665 524226 4820617 118 38
16:00:54 4/8/2011 4 8 2011 16 664 524504 4820618 34 40
14:00:54 4/13/2009 4 13 2009 14 645 527864 4820631 31 40
8:00:53 4/16/2011 4 16 2011 8 650 524733 4820619 34 40
8:00:41 3/29/2011 3 29 2011 8 660 524906 4820620 32 40
14:00:43 4/12/2010 4 12 2010 14 652 523783 4820616 144 40
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2:01:11 4/10/2011 4 10 2011 2 668 522632 4820612 140 40
12:00:42 3/28/2011 3 28 2011 12 662 524829 4820620 32 40
4:00:55 4/11/2013 4 11 2013 4 663 521345 4820609 692 27
4:00:55 4/11/2013 4 11 2013 4 663 521345 4820609 693 27
0:00:53 3/13/2014 3 13 2014 0 913 528289 4820635 33 40
10:00:47 4/8/2012 4 8 2012 10 673 525279 4820623 30 40
10:00:54 4/4/2011 4 4 2011 10 667 524569 4820620 34 40
6:00:54 4/29/2011 4 29 2011 6 650 521628 4820610 142 40
18:01:40 4/6/2009 4 6 2009 18 640 525007 4820622 32 40
2:00:47 3/25/2012 3 25 2012 2 666 524150 4820619 118 38
2:00:56 4/20/2010 4 20 2010 2 650 524566 4820621 34 40
12:00:55 3/29/2012 3 29 2012 12 663 523658 4820618 144 40
10:00:53 2/14/2010 2 14 2010 10 642 526502 4820629 27 40
2:02:10 4/15/2010 4 15 2010 2 639 527378 4820632 26 40
14:00:49 3/26/2009 3 26 2009 14 648 523308 4820617 143 40
18:01:00 4/19/2011 4 19 2011 18 641 521335 4820611 692 27
18:01:00 4/19/2011 4 19 2011 18 641 521335 4820611 693 27
0:00:38 4/10/2011 4 10 2011 0 668 522631 4820615 140 40
12:00:14 4/8/2008 4 8 2008 12 633 523109 4820617 141 40
18:00:20 4/12/2011 4 12 2011 18 664 522962 4820616 141 40
14:01:42 4/6/2011 4 6 2011 14 669 524899 4820623 32 40
22:00:48 4/7/2014 4 7 2014 22 908 525718 4820626 29 40
10:00:42 4/4/2011 4 4 2011 10 654 524674 4820623 34 40
10:00:54 1/24/2009 1 24 2009 10 633 521828 4820613 142 40
16:00:43 4/7/2011 4 7 2011 16 664 525112 4820624 32 40
10:00:43 4/13/2011 4 13 2011 10 650 524825 4820623 32 40
12:00:25 3/15/2011 3 15 2011 12 655 524279 4820622 118 38
22:00:49 4/19/2011 4 19 2011 22 661 521396 4820612 692 27
22:00:49 4/19/2011 4 19 2011 22 661 521396 4820612 693 27
16:00:41 1/24/2009 1 24 2009 16 633 521844 4820614 142 40
4:00:47 12/20/2012 12 20 2012 4 665 525180 4820625 32 40
16:00:29 1/27/2012 1 27 2012 16 658 523170 4820618 141 40
12:00:53 3/29/2012 3 29 2012 12 678 524870 4820624 32 40
10:00:53 3/27/2010 3 27 2010 10 639 524891 4820624 32 40
0:00:26 4/11/2008 4 11 2008 0 632 521914 4820614 142 40
14:00:47 4/12/2011 4 12 2011 14 668 523268 4820619 143 40
4:01:51 12/23/2010 12 23 2010 4 642 526105 4820629 28 40
22:00:48 4/22/2011 4 22 2011 22 650 521706 4820614 142 40
2:00:56 2/22/2010 2 22 2010 2 644 525321 4820626 30 40
6:00:47 4/11/2008 4 11 2008 6 632 521951 4820615 142 40
20:00:20 4/24/2013 4 24 2013 20 658 521602 4820613 142 40
18:00:48 1/27/2012 1 27 2012 18 665 523173 4820619 141 40
10:00:40 3/28/2011 3 28 2011 10 662 524833 4820625 32 40
10:00:37 4/3/2008 4 3 2008 10 636 523398 4820620 143 40
10:00:25 5/10/2011 5 10 2011 10 666 524697 4820625 34 40
14:00:44 4/14/2012 4 14 2012 14 666 525077 4820627 32 40
18:00:24 4/12/2011 4 12 2011 18 663 522353 4820617 139 40
16:00:36 3/21/2009 3 21 2009 16 639 522952 4820620 141 40
6:00:56 12/23/2010 12 23 2010 6 642 526104 4820631 28 40
12:00:47 3/31/2011 3 31 2011 12 662 524212 4820624 118 38
10:00:53 4/6/2009 4 6 2009 10 637 524371 4820625 118 38
18:00:41 4/14/2011 4 14 2011 18 659 526155 4820632 28 40
2:00:48 4/7/2009 4 7 2009 2 633 521330 4820615 692 27
2:00:48 4/7/2009 4 7 2009 2 633 521330 4820615 693 27
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14:00:41 4/24/2011 4 24 2011 14 665 523680 4820623 144 40
8:00:42 12/26/2013 12 26 2013 8 907 523080 4820621 141 40
16:00:44 4/2/2012 4 2 2012 16 670 525675 4820631 29 40
18:00:47 12/21/2012 12 21 2012 18 663 522906 4820621 141 40
6:00:56 1/25/2009 1 25 2009 6 633 521822 4820618 142 40
18:00:49 5/4/2009 5 4 2009 18 645 524974 4820629 32 40
6:00:47 2/22/2010 2 22 2010 6 644 525320 4820630 30 40
14:00:51 2/13/2010 2 13 2010 14 642 526501 4820635 27 40
16:00:55 5/1/2011 5 1 2011 16 655 524291 4820627 118 38
20:00:42 4/1/2014 4 1 2014 20 913 522360 4820620 139 40
8:00:48 4/15/2011 4 15 2011 8 666 524737 4820629 34 40
10:00:41 4/13/2011 4 13 2011 10 669 524813 4820629 32 40
18:00:54 2/12/2010 2 12 2010 18 644 528446 4820644 35 40
18:00:43 3/15/2014 3 15 2014 18 918 524967 4820630 32 40
20:00:28 12/25/2013 12 25 2013 20 913 527676 4820641 31 40
14:00:54 4/29/2009 4 29 2009 14 648 523195 4820624 141 40
12:00:25 4/24/2011 4 24 2011 12 665 523671 4820626 144 40
8:00:49 4/4/2012 4 4 2012 8 673 526025 4820635 28 40
10:00:53 4/5/2009 4 5 2009 10 640 524395 4820629 118 38
12:00:47 4/30/2009 4 30 2009 12 644 523169 4820624 141 40
10:00:47 4/13/2011 4 13 2011 10 661 524807 4820630 32 40
18:00:16 11/29/2010 11 29 2010 18 801 528711 4820646 35 40
16:01:11 3/11/2014 3 11 2014 16 908 524717 4820630 34 40
4:00:48 4/11/2008 4 11 2008 4 632 521915 4820620 142 40
9:00:44 4/11/2010 4 11 2010 9 801 523345 4820625 143 40
8:00:38 3/16/2014 3 16 2014 8 918 525324 4820633 30 40
10:01:12 3/21/2012 3 21 2012 10 666 523399 4820626 143 40
2:00:28 1/13/2010 1 13 2010 2 633 521859 4820621 142 40
16:00:23 4/22/2011 4 22 2011 16 658 523736 4820628 144 40
8:00:53 4/21/2009 4 21 2009 8 634 523423 4820627 143 40
22:00:46 4/7/2012 4 7 2012 22 663 521444 4820620 692 27
22:00:46 4/7/2012 4 7 2012 22 663 521444 4820620 693 27
4:00:26 4/27/2009 4 27 2009 4 646 521834 4820622 142 40
10:00:43 3/20/2012 3 20 2012 10 666 523242 4820627 143 40
18:00:32 12/26/2013 12 26 2013 18 907 522889 4820626 141 40
4:00:16 4/4/2012 4 4 2012 4 681 521740 4820622 142 40
18:00:57 1/24/2009 1 24 2009 18 633 521821 4820622 142 40
6:00:53 3/26/2012 3 26 2012 6 679 524826 4820633 32 40
22:00:46 2/12/2010 2 12 2010 22 644 528442 4820647 35 40
12:00:23 1/24/2009 1 24 2009 12 633 521826 4820623 142 40
18:00:25 1/24/2009 1 24 2009 18 633 521789 4820623 142 40
12:00:58 3/14/2013 3 14 2013 12 663 523548 4820629 143 40
12:00:20 4/6/2009 4 6 2009 12 637 524371 4820632 118 38
18:00:49 4/15/2009 4 15 2009 18 640 522379 4820625 139 40
16:00:49 4/13/2011 4 13 2011 16 662 524827 4820634 32 40
4:00:42 1/25/2009 1 25 2009 4 633 521820 4820623 142 40
10:00:54 4/9/2011 4 9 2011 10 666 524899 4820634 32 40
10:01:24 3/14/2011 3 14 2011 10 655 524006 4820631 144 40
14:00:49 4/30/2009 4 30 2009 14 644 523172 4820628 141 40
18:01:14 4/2/2012 4 2 2012 18 680 521685 4820624 142 40
10:00:24 4/9/2011 4 9 2011 10 661 524943 4820635 32 40
0:00:48 1/25/2009 1 25 2009 0 633 521783 4820624 142 40
22:00:53 4/2/2013 4 2 2013 22 677 521806 4820625 142 40
2:00:25 4/11/2008 4 11 2008 2 632 521914 4820625 142 40
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6:00:48 4/6/2009 4 6 2009 6 633 521909 4820625 142 40
12:00:39 4/7/2011 4 7 2011 12 654 525150 4820637 32 40
12:00:42 4/9/2011 4 9 2011 12 661 524950 4820636 32 40
2:00:42 1/24/2009 1 24 2009 2 633 521867 4820626 142 40
18:01:39 4/4/2010 4 4 2010 18 639 526825 4820644 25 40
6:00:53 11/27/2010 11 27 2010 6 801 523279 4820631 143 40
12:00:48 3/20/2012 3 20 2012 12 666 523243 4820631 143 40
22:00:14 1/4/2013 1 4 2013 22 677 521703 4820626 142 40
8:00:54 3/26/2012 3 26 2012 8 675 523902 4820633 144 40
10:00:41 4/13/2011 4 13 2011 10 659 524822 4820637 32 40
2:00:26 4/27/2009 4 27 2009 2 646 521840 4820626 142 40
4:00:48 1/13/2010 1 13 2010 4 633 521874 4820627 142 40
6:00:41 4/4/2012 4 4 2012 6 681 521738 4820626 142 40
22:00:25 1/24/2009 1 24 2009 22 633 521788 4820627 142 40
12:00:42 3/21/2010 3 21 2010 12 746 523399 4820632 143 40
0:00:53 4/3/2013 4 3 2013 0 677 521809 4820627 142 40
4:00:53 2/22/2010 2 22 2010 4 644 525306 4820639 30 40
10:00:24 3/25/2009 3 25 2009 10 644 523516 4820633 143 40
12:01:20 3/20/2013 3 20 2013 12 671 524674 4820637 34 40
10:00:47 4/4/2011 4 4 2011 10 665 524436 4820636 34 40
18:00:23 4/12/2011 4 12 2011 18 661 522670 4820630 140 40
10:00:43 4/23/2010 4 23 2010 10 746 525264 4820640 30 40
8:00:46 3/26/2012 3 26 2012 8 680 524871 4820639 32 40
10:00:42 4/13/2011 4 13 2011 10 665 524836 4820639 32 40
8:00:49 2/22/2010 2 22 2010 8 644 525337 4820641 30 40
10:00:53 4/16/2009 4 16 2009 10 644 525466 4820641 30 40
0:00:54 1/24/2009 1 24 2009 0 633 521833 4820629 142 40
10:00:47 4/24/2013 4 24 2013 10 679 523534 4820634 143 40
12:00:44 4/9/2012 4 9 2012 12 658 524266 4820637 118 38
14:00:44 4/9/2011 4 9 2011 14 661 524945 4820640 32 40
18:01:11 2/12/2010 2 12 2010 18 644 528439 4820654 35 40
14:00:42 5/1/2011 5 1 2011 14 655 524189 4820637 118 38
10:00:48 3/26/2008 3 26 2008 10 636 523781 4820636 144 40
10:00:53 4/6/2011 4 6 2011 10 660 524749 4820640 34 40
14:00:49 4/25/2014 4 25 2014 14 908 523840 4820637 144 40
16:00:30 4/12/2010 4 12 2010 16 652 523798 4820637 144 40
18:00:47 4/14/2012 4 14 2012 18 666 524848 4820641 32 40
6:00:44 1/24/2009 1 24 2009 6 633 521830 4820631 142 40
12:01:00 2/14/2010 2 14 2010 12 642 526171 4820647 28 40
14:00:54 4/29/2011 4 29 2011 14 666 524389 4820640 118 38
10:00:48 4/4/2011 4 4 2011 10 664 524446 4820640 34 40
10:00:22 3/20/2013 3 20 2013 10 671 524681 4820641 34 40
18:00:31 1/9/2010 1 9 2010 18 640 522005 4820632 139 40
10:00:56 4/6/2009 4 6 2009 10 640 524346 4820641 118 38
16:00:54 4/19/2012 4 19 2012 16 670 524431 4820641 34 40
10:00:43 4/11/2011 4 11 2011 10 650 524149 4820640 118 38
14:00:53 3/26/2014 3 26 2014 14 913 524288 4820641 118 38
18:01:24 3/25/2012 3 25 2012 18 679 522212 4820634 139 40
22:00:42 12/15/2010 12 15 2010 22 639 527421 4820653 26 40
4:00:48 1/24/2009 1 24 2009 4 633 521831 4820633 142 40
18:00:49 4/30/2011 4 30 2011 18 664 525399 4820645 30 40
4:00:40 12/23/2009 12 23 2009 4 643 524110 4820641 118 38
14:00:22 4/18/2008 4 18 2008 14 634 524640 4820643 34 40
8:00:52 1/24/2009 1 24 2009 8 633 521827 4820633 142 40
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10:00:27 4/11/2011 4 11 2011 10 654 524210 4820642 118 38
10:00:25 3/28/2012 3 28 2012 10 676 523376 4820639 143 40
16:00:41 4/13/2011 4 13 2011 16 659 524924 4820645 32 40
10:00:42 4/4/2011 4 4 2011 10 669 524305 4820643 118 38
14:03:26 4/7/2011 4 7 2011 14 654 525151 4820646 32 40
22:00:54 1/5/2013 1 5 2013 22 679 521991 4820635 142 40
10:00:54 4/4/2011 4 4 2011 10 801 524549 4820644 34 40
8:00:53 4/11/2008 4 11 2008 8 632 523342 4820640 143 40
12:01:22 3/21/2010 3 21 2010 12 651 523437 4820641 143 40
22:00:41 3/28/2013 3 28 2013 22 658 521828 4820635 142 40
16:01:24 12/30/2012 12 30 2012 16 670 522608 4820638 140 40
10:00:48 4/16/2009 4 16 2009 10 642 524480 4820645 34 40
10:00:42 4/12/2009 4 12 2009 10 648 524073 4820644 118 38
12:00:20 3/25/2009 3 25 2009 12 645 523545 4820642 143 40
14:00:36 1/9/2010 1 9 2010 14 644 522675 4820639 140 40
12:00:44 4/30/2011 4 30 2011 12 655 523594 4820642 143 40
10:00:54 3/27/2014 3 27 2014 10 916 524498 4820646 34 40
16:00:36 4/13/2011 4 13 2011 16 650 524858 4820647 32 40
20:00:39 12/26/2013 12 26 2013 20 913 527876 4820660 31 40
4:00:48 3/30/2014 3 30        2014    4       918     526852  4820655 25      40
12:00:53        3/27/2014       3       27      2014    12      916     524498  4820647 34      40
6:01:11 4/26/2009       4       26      2009    6       645     527582  4820659 26      40
12:00:54        3/15/2011       3       15      2011    12      650     524121  4820646 118     38
8:00:53 4/25/2009       4       25      2009    8       642     525035  4820649 32      40
10:00:48        4/7/2009        4       7       2009    10      640     524699  4820648 34      40
18:00:47        3/31/2012       3       31      2012    18      674     521321  4820637 692     27
18:00:47        3/31/2012       3       31      2012    18      674     521321  4820637 693     27
4:00:48 4/6/2009        4       6       2009    4       633     521857  4820639 142 40
10:00:49 4/28/2009 4 28 2009 10 644 524238 4820647 118 38
4:00:54 4/5/2013 4 5 2013 4 663 521468 4820638 692 27
4:00:54 4/5/2013 4 5 2013 4 663 521468 4820638 693 27
16:00:53 3/22/2013 3 22 2013 16 671 525351 4820652 30 40
18:00:44 3/17/2010 3 17 2010 18 652 525615 4820653 29 40
18:00:54 1/5/2013 1 5 2013 18 679 521994 4820640 139 40
14:00:53 3/20/2011 3 20 2011 14 668 523048 4820644 141 40
14:00:47 1/18/2010 1 18 2010 14 643 526931 4820659 25 40
14:00:42 4/15/2012 4 15 2012 14 676 523906 4820647 144 40
10:00:53 3/21/2010 3 21 2010 10 652 523457 4820646 143 40
12:00:42 4/7/2010 4 7 2010 12 644 525256 4820653 30 40
18:00:30 4/17/2013 4 17 2013 18 677 525294 4820654 30 40
12:00:54 1/18/2010 1 18 2010 12 643 527039 4820660 25 40
8:00:56 4/6/2011 4 6 2011 8 664 524551 4820651 34 40
14:00:49 4/24/2013 4 24 2013 14 658 523416 4820647 143 40
18:01:00 4/19/2011 4 19 2011 18 647 521343 4820640 692 27
18:01:00 4/19/2011 4 19 2011 18 647 521343 4820640 693 27
10:00:48 4/16/2009 4 16 2009 10 637 524458 4820651 34 40
8:00:41 4/21/2014 4 21 2014 8 914 523907 4820649 144 40
12:00:49 3/28/2012 3 28 2012 12 666 523092 4820647 141 40
0:00:54 4/5/2009 4 5 2009 0 645 523621 4820649 144 40
12:00:37 4/24/2013 4 24 2013 12 658 523518 4820649 143 40
12:00:50 4/3/2011 4 3 2011 12 664 524544 4820652 34 40
10:00:45 4/11/2011 4 11 2011 10 655 524110 4820651 118 38
10:00:41 3/25/2009 3 25 2009 10 639 523240 4820648 143 40
18:00:37 3/22/2014 3 22 2014 18 918 523582 4820650 143 40
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12:00:56 4/4/2010 4 4 2010 12 646 524174 4820652 118 38
10:00:54 4/4/2010 4 4 2010 10 646 524174 4820652 118 38
10:01:09 1/9/2010 1 9 2010 10 644 523237 4820649 143 40
18:00:54 4/6/2010 4 6 2010 18 655 526399 4820662 28 40
8:00:56 3/18/2011 3 18 2011 8 664 523619 4820652 144 40
16:00:27 4/15/2011 4 15 2011 16 655 524454 4820655 34 40
22:00:19 2/4/2014 2 4 2014 22 908 522795 4820649 140 40
18:00:48 4/20/2011 4 20 2011 18 801 521730 4820646 142 40
10:00:43 3/28/2011 3 28 2011 10 661 524823 4820657 32 40
10:00:50 3/10/2014 3 10 2014 10 917 523839 4820653 144 40
12:01:37 4/4/2011 4 4 2011 12 801 525035 4820657 32 40
8:00:45 4/6/2012 4 6 2012 8 666 526475 4820663 27 40
20:01:03 4/10/2014 4 10 2014 20 909 526376 4820663 28 40
22:00:47 4/19/2011 4 19 2011 22 647 521421 4820645 692 27
22:00:47 4/19/2011 4 19 2011 22 647 521421 4820645 693 27
10:00:56 3/14/2014 3 14 2014 10 918 525185 4820659 32 40
18:00:47 5/6/2009 5 6 2009 18 645 524130 4820655 118 38
8:01:12 3/26/2012 3 26 2012 8 677 524348 4820656 118 38
12:00:53 3/10/2014 3 10 2014 12 917 523839 4820654 144 40
22:00:53 12/23/2013 12 23 2013 22 918 527322 4820667 26 40
6:00:32 3/24/2012 3 24 2012 6 679 525014 4820658 32 40
4:01:24 3/24/2012 3 24 2012 4 679 525010 4820659 32 40
18:00:40 4/29/2011 4 29 2011 18 650 523539 4820653 143 40
14:00:41 4/15/2012 4 15 2012 14 670 523712 4820654 144 40
14:00:41 3/21/2010 3 21 2010 14 655 524620 4820658 34 40
10:00:26 4/6/2011 4 6 2011 10 666 524997 4820659 32 40
14:00:39 1/28/2014 1 28 2014 14 916 523145 4820652 141 40
18:00:50 4/10/2008 4 10 2008 18 635 521573 4820647 692 27
18:00:50 4/10/2008 4 10 2008 18 635 521573 4820647 693 27
6:00:56 11/10/2010 11 10 2010 6 651 522397 4820650 140 40
18:00:20 1/13/2009 1 13 2009 18 632 521472 4820647 692 27
18:00:20 1/13/2009 1 13 2009 18 632 521472 4820647 693 27
10:00:56 3/18/2011 3 18 2011 10 650 523705 4820655 144 40
12:00:54 3/13/2014 3 13 2014 12 916 525011 4820660 32 40
16:00:28 4/29/2011 4 29 2011 16 650 523784 4820656 144 40
10:00:26 4/16/2012 4 16 2012 10 677 523898 4820656 144 40
2:00:25 4/24/2011 4 24 2011 2 654 526057 4820664 28 40
2:00:53 11/21/2010 11 21 2010 2 647 521600 4820649 142 40
10:00:47 4/6/2011 4 6 2011 10 655 525026 4820661 32 40
12:00:18 4/9/2011 4 9 2011 12 666 524897 4820661 32 40
12:00:55 4/20/2011 4 20 2011 12 650 525427 4820663 30 40
4:00:41 11/23/2013 11 23 2013 4 907 527043 4820670 25 40
12:00:54 4/24/2013 4 24 2013 12 677 523375 4820656 143 40
16:00:23 4/25/2014 4 25 2014 16 913 525012 4820662 32 40
14:01:52 3/21/2010 3 21 2010 14 640 523514 4820657 143 40
20:00:52 4/16/2014 4 16 2014 20 917 526100 4820667 28 40
10:01:16 4/9/2012 4 9 2012 10 670 524684 4820661 34 40
0:00:56 4/20/2011 4 20 2011 0 647 521425 4820650 692 27
0:00:56 4/20/2011 4 20 2011 0 647 521425 4820650 693 27
14:00:42 4/25/2014 4 25 2014 14 913 525053 4820663 32 40
18:00:45 4/10/2013 4 10 2013 18 663 524868 4820662 32 40
12:00:49 4/7/2008 4 7 2008 12 635 523148 4820656 141 40
18:00:56 3/25/2012 3 25 2012 18 681 522227 4820653 139 40
14:00:42 4/21/2011 4 21 2011 14 666 525549 4820666 30 40
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10:00:31 3/24/2011 3 24 2011 10 669 523154 4820657 141 40
12:00:48 3/28/2012 3 28 2012 12 670 523462 4820658 143 40
16:00:50 3/21/2009 3 21 2009 16 643 523691 4820659 144 40
18:00:47 1/27/2012 1 27 2012 18 658 523174 4820657 141 40
12:00:49 4/15/2010 4 15 2010 12 640 525251 4820665 30 40
10:00:56 4/5/2009 4 5 2009 10 635 524103 4820661 118 38
12:03:43 4/4/2011 4 4 2011 12 665 524437 4820662 34 40
10:00:25 3/31/2012 3 31 2012 10 675 525952 4820668 29 40
10:00:48 3/25/2009 3 25 2009 10 648 523501 4820660 143 40
14:00:56 4/5/2014 4 5 2014 14 916 525217 4820666 30 40
10:00:42 4/14/2011 4 14 2011 10 658 524796 4820665 34 40
10:00:24 3/28/2012 3 28 2012 10 680 523160 4820659 141 40
12:00:21 3/21/2010 3 21 2010 12 652 523437 4820660 143 40
2:01:17 2/10/2010 2 10 2010 2 642 528059 4820678 33 40
4:01:11 12/6/2013 12 6 2013 4 911 528091 4820678 33 40
12:00:20 4/10/2008 4 10 2008 12 632 523494 4820661 143 40
10:01:12 4/6/2011 4 6 2011 10 668 525012 4820667 32 40
18:01:52 4/4/2010 4 4 2010 18 746 526104 4820671 28 40
10:00:21 3/19/2011 3 19 2011 10 658 523509 4820662 143 40
4:00:47 4/11/2010 4 11 2010 4 644 524219 4820664 118 38
10:00:48 3/28/2012 3 28 2012 10 670 523544 4820662 143 40
6:00:47 3/16/2010 3 16 2010 6 644 527062 4820675 25 40
2:00:07 1/25/2009 1 25 2009 2 633 521784 4820656 142 40
4:00:55 3/16/2010 3 16 2010 4 644 527068 4820676 25 40
6:00:54 5/1/2011 5 1 2011 6 669 523277 4820661 143 40
2:00:57 4/5/2010 4 5 2010 2 639 526939 4820675 25 40
10:00:42 4/6/2011 4 6 2011 10 659 524830 4820667 32 40
16:00:43 3/21/2009 3 21 2009 16 635 523290 4820662 143 40
10:01:06 3/31/2014 3 31 2014 10 916 523666 4820663 144 40
18:00:56 4/21/2014 4 21 2014 18 914 523804 4820664 144 40
14:00:23 3/21/2009 3 21 2009 14 643 523680 4820663 144 40
8:00:13 4/9/2008 4 9 2008 8 637 523492 4820663 143 40
12:00:46 3/28/2011 3 28 2011 12 668 524872 4820668 32 40
10:00:54 4/7/2008 4 7 2008 10 632 523266 4820662 143 40
18:00:58 3/16/2010 3 16 2010 18 638 525294 4820670 30 40
14:00:23 1/18/2010 1 18 2010 14 639 527166 4820677 25 40
12:00:09 4/10/2008 4 10 2008 12 635 523507 4820663 143 40
12:00:23 4/3/2011 4 3 2011 12 666 524531 4820667 34 40
16:00:11 4/29/2011 4 29 2011 16 666 524523 4820667 34 40
6:00:47 12/2/2011 12 2 2011 6 663 523168 4820662 141 40
16:00:41 4/15/2012 4 15 2012 16 677 524147 4820666 118 38
14:00:26 2/1/2012 2 1 2012 14 663 523056 4820662 141 40
22:00:48 4/2/2010 4 2 2010 22 638 521440 4820657 692 27
22:00:48 4/2/2010 4 2 2010 22 638 521440 4820657 693 27
16:00:39 4/4/2010 4 4 2010 16 639 526748 4820677 27 40
12:00:36 4/3/2011 4 3 2011 12 667 524804 4820669 32 40
18:00:44 4/3/2012 4 3 2012 18 663 524743 4820669 34 40
10:00:48 3/28/2011 3 28 2011 10 668 524930 4820670 32 40
8:00:30 4/2/2011 4 2 2011 8 660 523935 4820667 144 40
12:00:49 3/21/2010 3 21 2010 12 644 523415 4820665 143 40
12:00:54 3/24/2011 3 24 2011 12 669 523163 4820664 141 40
10:00:41 4/4/2011 4 4 2011 10 655 524438 4820669 34 40
10:00:55 3/21/2010 3 21 2010 10 644 523418 4820666 143 40
16:00:24 11/21/2010 11 21 2010 16 641 526995 4820679 25 40
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20:00:54 2/4/2014 2 4 2014 20 908 522622 4820663 140 40
6:00:54 11/10/2010 11 10 2010 6 650 522393 4820662 139 40
10:00:54 1/18/2010 1 18 2010 10 643 526898 4820679 25 40
10:00:42 4/5/2011 4 5 2011 10 654 524560 4820670 34 40
18:00:42 4/9/2011 4 9 2011 18 801 522183 4820662 139 40
10:00:40 4/6/2011 4 6 2011 10 658 524817 4820672 32 40
0:00:41 4/24/2011 4 24 2011 0 658 525491 4820675 30 40
10:01:17 3/14/2013 3 14 2013 10 663 523576 4820668 143 40
14:00:38 3/23/2014 3 23 2014 14 913 527945 4820684 31 40
10:00:15 4/10/2009 4 10 2009 10 637 524188 4820670 118 38
10:00:41 4/5/2011 4 5 2011 10 664 524645 4820672 34 40
6:00:54 3/16/2010 3 16 2010 6 638 526930 4820681 25 40
10:00:44 4/5/2009 4 5 2009 10 633 524422 4820671 34 40
4:00:47 3/16/2010 3 16 2010 4 638 526931 4820681 25 40
8:00:47 4/10/2011 4 10 2011 8 668 524915 4820673 32 40
18:00:58 4/10/2009 4 10 2009 18 638 522215 4820664 139 40
6:00:55 2/10/2010 2 10 2010 6 642 528057 4820686 33 40
14:00:21 4/3/2008 4 3 2008 14 632 523528 4820669 143 40
10:00:47 4/13/2011 4 13 2011 10 658 524804 4820674 32 40
12:00:24 4/5/2009 4 5 2009 12 645 524454 4820672 34 40
18:00:20 4/1/2009 4 1 2009 18 635 522806 4820667 141 40
16:00:56 1/29/2010 1 29 2010 16 643 523160 4820668 141 40
4:01:49 2/10/2010 2 10 2010 4 642 528048 4820687 33 40
10:00:54 4/7/2014 4 7 2014 10 916 523237 4820668 143 40
10:00:36 3/25/2009 3 25 2009 10 635 523410 4820669 143 40
10:00:53 4/15/2014 4 15 2014 10 908 526319 4820680 28 40
12:00:24 4/6/2011 4 6 2011 12 659 524834 4820675 32 40
12:00:42 4/15/2009 4 15 2009 12 645 523199 4820669 141 40
16:00:23 4/19/2014 4 19 2014 16 913 524708 4820676 34 40
14:00:42 3/11/2014 3 11 2014 14 918 524305 4820674 118 38
0:00:24 1/25/2012 1 25 2012 0 666 525340 4820678 30 40
4:00:42 4/5/2009 4 5 2009 4 646 521835 4820666 142 40
22:00:54 12/5/2013 12 5 2013 22 907 528074 4820689 33 40
12:00:41 3/26/2014 3 26 2014 12 913 524272 4820674 118 38
18:00:43 4/2/2012 4 2 2012 18 670 525736 4820680 29 40
16:01:17 3/25/2010 3 25 2010 16 646 524511 4820676 34 40
12:00:47 4/19/2014 4 19 2014 12 913 524708 4820677 34 40
10:00:41 3/13/2014 3 13 2014 10 916 524975 4820678 32 40
18:00:53 1/23/2009 1 23 2009 18 633 521662 4820667 142 40
16:00:23 4/1/2014 4 1 2014 16 679 523695 4820674 144 40
10:00:57 4/6/2009 4 6 2009 10 642 524339 4820676 118 38
10:00:41 3/10/2012 3 10 2012 10 658 524246 4820676 118 38
18:00:48 4/10/2009 4 10 2009 18 638 521369 4820666 692 27
18:00:48 4/10/2009 4 10 2009 18 638 521369 4820666 693 27
0:00:24 4/20/2011 4 20 2011 0 661 521417 4820666 692 27
0:00:24 4/20/2011 4 20 2011 0 661 521417 4820666 693 27
12:00:53 3/25/2009 3 25 2009 12 635 523400 4820673 143 40
2:01:11 4/8/2010 4 8 2010 2 644 527196 4820688 25 40
12:00:41 4/6/2009 4 6 2009 12 642 524341 4820677 118 38
10:00:24 3/26/2012 3 26 2012 10 676 524621 4820678 34 40
10:01:03 3/28/2014 3 28 2014 10 916 524953 4820680 32 40
10:00:43 4/6/2011 4 6 2011 10 664 524991 4820680 32 40
10:00:30 3/25/2009 3 25 2009 10 637 523280 4820674 143 40
16:00:25 4/12/2011 4 12 2011 16 668 523289 4820675 143 40
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10:00:47 3/28/2012 3 28 2012 10 666 523187 4820675 141 40
4:00:53 4/3/2010 4 3 2010 4 638 521353 4820669 692 27
4:00:53 4/3/2010 4 3 2010 4 638 521353 4820669 693 27
18:00:27 4/8/2011 4 8 2011 18 654 522080 4820671 139 40
18:01:23 4/21/2012 4 21 2012 18 674 523443 4820676 143 40
8:01:44 4/17/2014 4 17 2014 8 917 526041 4820685 28 40
8:00:26 4/9/2008 4 9 2008 8 636 523515 4820676 143 40
10:00:55 1/28/2012 1 28 2012 10 665 523227 4820675 143 40
18:00:27 4/2/2012 4 2 2012 18 678 527574 4820692 26 40
8:00:48 4/8/2009 4 8 2009 8 642 524442 4820680 34 40
6:00:56 4/3/2010 4 3 2010 6 638 521350 4820669 692 27
6:00:56 4/3/2010 4 3 2010 6 638 521350 4820669 693 27
10:00:53 3/28/2012 3 28 2012 10 663 523188 4820676 141 40
12:00:55 1/28/2014 1 28 2014 12 916 523171 4820676 141 40
10:00:56 4/7/2010 4 7 2010 10 640 524897 4820683 32 40
8:00:54 3/22/2012 3 22 2012 8 666 523063 4820676 141 40
18:01:17 4/19/2011 4 19 2011 18 641 521325 4820671 692 27
18:01:17 4/19/2011 4 19 2011 18 641 521325 4820671 693 27
10:00:48 3/25/2008 3 25 2008 10 632 523813 4820679 144 40
18:00:47 12/5/2010 12 5 2010 18 655 527827 4820695 31 40
6:00:54 3/24/2012 3 24 2012 6 677 523670 4820679 144 40
8:00:43 4/8/2009 4 8 2009 8 637 523667 4820679 144 40
10:00:50 3/21/2010 3 21 2010 10 640 523490 4820679 143 40
8:00:23 12/28/2012 12 28 2012 8 670 523190 4820678 141 40
0:00:49 4/26/2009 4 26 2009 0 645 528667 4820699 35 40
10:00:44 3/25/2011 3 25 2011 10 650 523242 4820679 143 40
18:00:53 4/29/2011 4 29 2011 18 669 523434 4820679 143 40
16:00:54 4/2/2012 4 2 2012 16 678 527488 4820695 26 40
12:00:43 3/26/2014 3 26 2014 12 909 524323 4820683 118 38
14:00:36 4/15/2010 4 15 2010 14 640 525224 4820687 30 40
4:00:47 4/26/2009 4 26 2009 4 646 521601 4820675 142 40
10:00:56 4/13/2011 4 13 2011 10 662 524897 4820686 32 40
12:00:53 4/23/2011 4 23 2011 12 664 523430 4820681 143 40
6:00:54 3/26/2012 3 26 2012 6 676 524743 4820686 34 40
8:00:48 3/21/2011 3 21 2011 8 669 523663 4820682 144 40
18:00:42 3/25/2012 3 25 2012 18 680 522211 4820677 139 40
14:00:36 4/6/2009 4 6 2009 14 642 524345 4820685 118 38
6:01:11 4/21/2014 4 21 2014 6 916 521743 4820676 142 40
14:00:54 4/6/2009 4 6 2009 14 640 524361 4820685 118 38
14:00:43 3/13/2014 3 13 2014 14 908 525408 4820689 30 40
16:00:53 4/6/2013 4 6 2013 16 663 524922 4820688 32 40
14:00:48 4/3/2009 4 3 2009 14 635 523545 4820683 143 40
16:00:42 4/6/2009 4 6 2009 16 640 524433 4820686 34 40
14:00:42 4/19/2014 4 19 2014 14 913 524702 4820687 34 40
18:00:53 4/6/2010 4 6 2010 18 644 526573 4820694 27 40
10:00:41 3/19/2011 3 19 2011 10 660 523447 4820683 143 40
12:00:42 3/14/2014 3 14 2014 12 918 525179 4820690 32 40
10:00:17 4/4/2011 4 4 2011 10 668 524537 4820688 34 40
12:00:42 4/6/2009 4 6 2009 12 640 524358 4820688 118 38
10:00:47 3/21/2010 3 21 2010 10 654 523439 4820684 143 40
12:00:54 3/28/2014 3 28 2014 12 916 524966 4820690 32 40
12:00:38 4/3/2012 4 3 2012 12 666 526030 4820694 28 40
10:00:18 4/21/2009 4 21 2009 10 634 523493 4820685 143 40
10:01:25 4/7/2014 4 7 2014 10 909 524629 4820689 34 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

10:00:53 4/6/2011 4 6 2011 10 661 524771 4820690 34 40
14:00:56 4/9/2010 4 9 2010 14 644 526591 4820697 27 40
12:00:34 3/21/2010 3 21 2010 12 640 523489 4820685 143 40
14:00:54 3/17/2010 3 17 2010 14 650 525056 4820691 32 40
12:00:48 3/18/2012 3 18 2012 12 666 524738 4820690 34 40
4:00:34 4/10/2011 4 10 2011 4 662 521615 4820680 142 40
12:00:48 4/7/2008 4 7 2008 12 632 523293 4820685 143 40
10:00:44 4/22/2010 4 22 2010 10 639 525582 4820694 30 40
10:00:43 4/7/2008 4 7 2008 10 633 523362 4820686 143 40
0:00:50 4/23/2011 4 23 2011 0 650 521612 4820680 142 40
12:00:53 4/10/2010 4 10 2010 12 639 526160 4820697 28 40
8:01:23 4/2/2014 4 2 2014 8 918 523797 4820688 144 40
12:00:41 4/15/2014 4 15 2014 12 908 526101 4820698 28 40
18:00:50 4/8/2011 4 8 2011 18 659 522009 4820683 139 40
0:00:53 4/20/2010 4 20 2010 0 654 524592 4820692 34 40
8:00:42 3/29/2011 3 29 2011 8 668 524896 4820693 32 40
4:00:37 12/6/2013 12 6 2013 4 907 528114 4820706 33 40
14:00:50 4/5/2009 4 5 2009 14 635 523843 4820690 144 40
16:01:18 4/26/2010 4 26 2010 16 643 521697 4820683 142 40
4:00:52 4/12/2011 4 12 2011 4 655 521554 4820683 692 27
4:00:52 4/12/2011 4 12 2011 4 655 521554 4820683 693 27
16:00:23 4/11/2012 4 11 2012 16 670 528266 4820708 33 40
12:01:11 4/11/2012 4 11 2012 12 670 528270 4820708 33 40
18:00:42 5/3/2011 5 3 2011 18 666 525325 4820696 30 40
12:00:18 3/25/2008 3 25 2008 12 633 523716 4820690 144 40
16:01:01 4/9/2010 4 9 2010 16 644 526575 4820701 27 40
12:00:35 3/17/2010 3 17 2010 12 650 525050 4820696 32 40
8:00:43 2/10/2010 2 10 2010 8 642 528050 4820708 33 40
12:00:54 4/1/2013 4 1 2013 12 663 525714 4820698 29 40
12:00:44 3/24/2011 3 24 2011 12 662 523380 4820690 143 40
22:00:48 4/4/2010 4 4 2010 22 653 521429 4820684 692 27
22:00:48 4/4/2010 4 4 2010 22 653 521429 4820684 693 27
8:00:42 2/15/2010 2 15 2010 8 644 526409 4820701 28 40
18:00:53 3/20/2010 3 20 2010 18 746 524965 4820696 32 40
6:00:54 4/24/2013 4 24 2013 6 679 521507 4820684 692 27
6:00:54 4/24/2013 4 24 2013 6 679 521507 4820684 693 27
2:00:48 12/5/2010 12 5 2010 2 639 527923 4820708 31 40
12:00:41 4/3/2011 4 3 2011 12 660 524352 4820694 118 38
22:00:33 1/24/2012 1 24 2012 22 666 525691 4820699 29 40
0:00:38 1/10/2010 1 10 2010 0 638 521897 4820686 142 40
18:00:20 4/9/2011 4 9 2011 18 663 522013 4820686 139 40
12:00:16 4/11/2009 4 11 2009 12 635 524147 4820694 118 38
8:00:15 4/24/2011 4 24 2011 8 668 527279 4820706 26 40
12:00:47 4/23/2010 4 23 2010 12 746 525189 4820698 32 40
14:00:23 4/6/2013 4 6 2013 14 663 524859 4820697 32 40
0:00:48 3/14/2010 3 14 2010 0 651 526942 4820705 25 40
12:00:43 4/28/2011 4 28 2011 12 666 524386 4820695 118 38
8:00:56 4/8/2009 4 8 2009 8 648 524529 4820696 34 40
10:00:47 5/5/2009 5 5 2009 10 645 524685 4820696 34 40
12:00:48 3/26/2014 3 26 2014 12 908 523945 4820694 144 40
8:00:47 4/16/2011 4 16 2011 8 668 524855 4820697 32 40
16:00:48 4/14/2012 4 14 2012 16 670 524915 4820698 32 40
10:00:53 3/25/2008 3 25 2008 10 633 523716 4820694 144 40
18:00:39 4/12/2011 4 12 2011 18 668 521804 4820688 142 40
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18:00:45 4/11/2012 4 11 2012 18 670 527782 4820710 31 40
22:00:54 1/27/2012 1 27 2012 22 665 523180 4820692 141 40
10:00:55 4/1/2009 4 1 2009 10 646 523208 4820693 143 40
18:00:50 4/18/2008 4 18 2008 18 635 521533 4820687 692 27
18:00:50 4/18/2008 4 18 2008 18 635 521533 4820687 693 27
12:00:47 3/25/2013 3 25 2013 12 658 524189 4820697 118 38
10:00:25 4/3/2008 4 3 2008 10 637 523341 4820694 143 40
18:00:42 4/12/2011 4 12 2011 18 659 521557 4820688 692 27
18:00:42 4/12/2011 4 12 2011 18 659 521557 4820688 693 27
16:00:54 4/15/2012 4 15 2012 16 666 524085 4820696 118 38
22:00:48 4/24/2013 4 24 2013 22 658 521413 4820687 692 27
22:00:48 4/24/2013 4 24 2013 22 658 521413 4820687 693 27
12:00:59 3/25/2013 3 25 2013 12 663 524151 4820697 118 38
10:00:26 4/4/2010 4 4 2010 10 652 524672 4820699 34 40
18:00:43 4/9/2011 4 9 2011 18 663 522736 4820692 140 40
8:00:23 4/2/2011 4 2 2011 8 669 523928 4820696 144 40
16:00:51 4/14/2012 4 14 2012 16 666 524947 4820700 32 40
14:00:44 4/10/2013 4 10 2013 14 658 523743 4820696 144 40
12:00:49 3/11/2014 3 11 2014 12 916 524405 4820698 34 40
18:00:47 4/11/2011 4 11 2011 18 668 522650 4820692 140 40
12:00:19 4/3/2011 4 3 2011 12 655 524425 4820699 34 40
12:00:12 4/4/2011 4 4 2011 12 662 524389 4820698 118 38
10:00:53 1/28/2014 1 28 2014 10 916 523159 4820694 141 40
2:00:48 4/24/2010 4 24 2010 2 746 523210 4820695 143 40
12:00:48 3/28/2010 3 28 2010 12 653 525080 4820701 32 40
10:00:44 3/29/2012 3 29 2012 10 670 524758 4820700 34 40
12:00:39 4/13/2009 4 13 2009 12 644 525932 4820705 29 40
14:00:41 4/11/2012 4 11 2012 14 670 528269 4820715 33 40
10:00:53 2/19/2011 2 19 2011 10 639 525166 4820702 32 40
16:00:43 4/3/2012 4 3 2012 16 663 524875 4820702 32 40
10:00:23 3/10/2014 3 10 2014 10 908 524100 4820699 118 38
10:00:57 4/5/2011 4 5 2011 10 801 524658 4820701 34 40
16:00:53 3/22/2012 3 22 2012 16 670 523472 4820697 143 40
8:00:42 3/18/2011 3 18 2011 8 650 523825 4820699 144 40
18:00:32 3/22/2014 3 22 2014 18 907 522597 4820695 140 40
10:00:54 4/7/2008 4 7 2008 10 631 523351 4820698 143 40
10:00:47 3/19/2011 3 19 2011 10 667 523496 4820698 143 40
16:00:43 1/17/2010 1 17 2010 16 640 525722 4820706 29 40
8:00:20 3/15/2011 3 15 2011 8 650 523891 4820700 144 40
10:00:43 3/25/2009 3 25 2009 10 645 523561 4820699 143 40
18:00:54 3/27/2010 3 27 2010 18 647 521447 4820693 692 27
18:00:54 3/27/2010 3 27 2010 18 647 521447 4820693 693 27
20:00:41 1/27/2012 1 27 2012 20 665 523178 4820698 141 40
12:00:53 2/13/2010 2 13 2010 12 644 526405 4820711 28 40
14:01:06 3/26/2014 3 26 2014 14 916 523836 4820701 144 40
18:00:53 12/30/2012 12 30 2012 18 663 523162 4820699 141 40
8:00:55 4/4/2010 4 4 2010 8 642 524596 4820704 34 40
14:00:50 3/27/2010 3 27 2010 14 801 524483 4820704 34 40
10:01:49 3/18/2014 3 18 2014 10 918 523553 4820701 143 40
10:00:48 4/7/2009 4 7 2009 10 645 524724 4820705 34 40
18:01:11 3/28/2010 3 28 2010 18 647 521871 4820696 142 40
14:00:53 3/21/2010 3 21 2010 14 646 523343 4820701 143 40
10:00:48 12/22/2010 12 22 2010 10 639 526935 4820714 25 40
4:00:54 4/18/2009 4 18 2009 4 641 521906 4820696 142 40
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2:01:11 12/20/2011 12 20 2011 2 641 522257 4820698 139 40
12:00:32 4/10/2008 4 10 2008 12 636 523656 4820702 144 40
6:00:47 1/9/2010 1 9 2010 6 643 522924 4820700 141 40
18:01:24 3/27/2010 3 27 2010 18 647 521647 4820696 142 40
16:00:54 3/24/2014 3 24 2014 16 908 524490 4820706 34 40
10:00:53 3/15/2011 3 15 2011 10 650 524107 4820705 118 38
10:00:42 2/13/2010 2 13 2010 10 642 526375 4820714 28 40
12:01:17 2/13/2010 2 13 2010 12 642 526463 4820714 27 40
12:00:47 3/21/2010 3 21 2010 12 654 523436 4820703 143 40
14:00:53 3/24/2011 3 24 2011 14 663 523280 4820703 143 40
6:00:49 12/28/2012 12 28 2012 6 670 523150 4820703 141 40
4:00:42 4/24/2013 4 24 2013 4 679 521499 4820697 692 27
4:00:42 4/24/2013 4 24 2013 4 679 521499 4820697 693 27
6:00:56 3/18/2011 3 18 2011 6 650 523834 4820705 144 40
6:00:54 4/18/2009 4 18 2009 6 641 521905 4820699 142 40
12:01:18 4/12/2010 4 12 2010 12 639 523927 4820706 144 40
8:01:05 4/11/2012 4 11 2012 8 676 524320 4820708 118 38
8:00:14 4/10/2011 4 10 2011 8 662 524374 4820708 118 38
14:00:44 4/13/2011 4 13 2011 14 801 524827 4820710 32 40
14:01:12 4/11/2010 4 11 2010 14 642 528047 4820723 33 40
18:00:56 1/9/2010 1 9 2010 18 638 522084 4820700 139 40
10:00:54 2/14/2010 2 14 2010 10 644 526403 4820716 28 40
12:00:47 4/5/2009 4 5 2009 12 644 523885 4820707 144 40
10:00:55 4/20/2014 4 20 2014 10 909 523225 4820705 143 40
0:00:54 4/9/2010 4 9 2010 0 638 521337 4820699 692 27
0:00:54 4/9/2010 4 9 2010 0 638 521337 4820699 693 27
10:00:41 4/4/2011 4 4 2011 10 658 524506 4820710 34 40
4:00:48 3/23/2012 3 23 2012 4 666 523364 4820706 143 40
16:00:41 4/22/2011 4 22 2011 16 654 523672 4820707 144 40
18:00:51 1/4/2013 1 4 2013 18 677 522052 4820702 139 40
10:00:33 3/25/2009 3 25 2009 10 642 523554 4820707 143 40
14:00:47 3/24/2010 3 24 2010 14 654 523863 4820708 144 40
12:00:49 4/4/2011 4 4 2011 12 661 524353 4820710 118 38
2:00:49 5/11/2011 5 11 2011 2 666 524622 4820711 34 40
10:00:30 4/1/2014 4 1 2014 10 918 523810 4820708 144 40
8:00:42 1/9/2010 1 9 2010 8 638 523155 4820706 141 40
12:00:53 1/4/2013 1 4 2013 12 679 523098 4820707 141 40
12:00:30 3/26/2013 3 26 2013 12 658 524215 4820711 118 38
14:00:43 1/4/2013 1 4 2013 14 679 523073 4820707 141 40
12:00:27 4/4/2011 4 4 2011 12 655 524728 4820713 34 40
14:00:42 4/4/2010 4 4 2010 14 640 524869 4820714 32 40
8:00:53 4/20/2014 4 20 2014 8 913 525170 4820715 32 40
10:00:41 4/4/2010 4 4 2010 10 640 524412 4820713 34 40
10:00:16 3/28/2012 3 28 2012 10 658 523279 4820709 143 40
16:00:42 3/24/2010 3 24 2010 16 654 523867 4820711 144 40
0:00:42 3/29/2013 3 29 2013 0 658 521737 4820704 142 40
18:00:30 4/11/2011 4 11 2011 18 655 521787 4820704 142 40
18:00:53 4/8/2011 4 8 2011 18 669 522018 4820705 139 40
10:00:44 3/25/2009 3 25 2009 10 640 523191 4820709 141 40
6:00:42 4/12/2011 4 12 2011 6 655 521557 4820704 692 27
6:00:42 4/12/2011 4 12 2011 6 655 521557 4820704 693 27
8:00:54 4/6/2012 4 6 2012 8 670 526486 4820722 27 40
10:00:41 3/30/2011 3 30 2011 10 667 524296 4820714 118 38
0:00:50 4/20/2010 4 20 2010 0 650 524695 4820715 34 40
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12:01:12 2/14/2010 2 14 2010 12 644 526216 4820722 28 40
22:00:56 12/26/2013 12 26 2013 22 917 523209 4820712 143 40
18:00:55 12/23/2012 12 23 2012 18 666 528526 4820732 35 40
18:00:56 1/24/2012 1 24 2012 18 666 526101 4820722 28 40
12:00:17 4/11/2010 4 11 2010 12 640 523977 4820715 144 40
14:00:06 2/14/2010 2 14 2010 14 644 526189 4820723 28 40
10:00:48 1/4/2013 1 4 2013 10 679 523095 4820712 141 40
12:01:12 4/24/2013 4 24 2013 12 679 523666 4820715 144 40
16:00:53 4/11/2010 4 11 2010 16 642 527997 4820732 31 40
16:00:47 3/28/2010 3 28 2010 16 642 524899 4820720 32 40
18:00:56 2/13/2010 2 13 2010 18 644 526302 4820725 28 40
22:00:41 3/27/2010 3 27 2010 22 647 521505 4820708 692 27
22:00:41 3/27/2010 3 27 2010 22 647 521505 4820708 693 27
12:00:55 4/16/2014 4 16 2014 12 917 525646 4820723 29 40
18:00:54 4/22/2011 4 22 2011 18 654 522849 4820713 141 40
12:00:53 4/1/2014 4 1 2014 12 918 523813 4820716 144 40
14:00:44 3/21/2010 3 21 2010 14 651 524554 4820719 34 40
10:00:41 3/30/2011 3 30 2011 10 664 524286 4820718 118 38
8:00:47 12/13/2010 12 13 2010 8 801 521873 4820710 142 40
4:00:42 4/24/2010 4 24 2010 4 746 523207 4820715 143 40
18:00:54 4/12/2011 4 12 2011 18 662 522623 4820713 140 40
14:00:37 3/31/2014 3 31 2014 14 916 523401 4820716 143 40
4:01:51 3/18/2011 3 18 2011 4 650 523813 4820717 144 40
18:00:55 4/2/2010 4 2 2010 18 638 521635 4820710 142 40
10:00:43 4/5/2013 4 5 2013 10 663 521768 4820711 142 40
10:00:41 1/28/2012 1 28 2012 10 658 523207 4820716 143 40
8:00:47 4/30/2009 4 30 2009 8 648 523202 4820716 141 40
8:00:17 3/29/2013 3 29 2013 8 671 522158 4820713 139 40
14:01:11 3/22/2013 3 22 2013 14 671 524974 4820723 32 40
16:00:53 3/25/2014 3 25 2014 16 907 524545 4820722 34 40
12:00:14 12/2/2011 12 2 2011 12 659 522049 4820713 139 40
10:00:31 4/17/2011 4 17 2011 10 663 524857 4820723 32 40
18:00:47 1/9/2010 1 9 2010 18 638 521925 4820713 142 40
16:00:53 1/25/2009 1 25 2009 16 633 521682 4820712 142 40
10:02:04 3/30/2010 3 30 2010 10 653 526520 4820730 27 40
14:00:47 4/4/2010 4 4 2010 14 652 524870 4820724 32 40
12:00:53 3/17/2014 3 17 2014 12 918 524644 4820723 34 40
20:00:48 3/31/2014 3 31 2014 20 918 521827 4820713 142 40
10:00:41 3/19/2011 3 19 2011 10 666 523521 4820720 143 40
18:00:29 4/9/2011 4 9 2011 18 660 522821 4820717 141 40
8:00:42 4/15/2011 4 15 2011 8 658 524815 4820725 32 40
12:00:48 4/27/2011 4 27 2011 12 658 526470 4820731 27 40
10:00:50 4/7/2009 4 7 2009 10 635 524355 4820724 118 38
10:00:42 3/14/2014 3 14 2014 10 908 525371 4820728 30 40
12:00:41 4/4/2010 4 4 2010 12 652 524659 4820725 34 40
4:00:49 12/19/2010 12 19 2010 4 639 527013 4820734 25 40
16:00:48 11/21/2010 11 21 2010 16 651 527156 4820735 25 40
10:00:50 4/1/2014 4 1 2014 10 913 523968 4820723 144 40
10:00:55 4/6/2011 4 6 2011 10 665 524882 4820727 32 40
12:00:41 4/1/2014 4 1 2014 12 913 523968 4820724 144 40
12:00:41 4/7/2008 4 7 2008 12 631 523490 4820722 143 40
2:00:25 4/23/2008 4 23 2008 2 631 521327 4820715 692 27
2:00:25 4/23/2008 4 23 2008 2 631 521327 4820715 693 27
22:00:55 1/9/2010 1 9 2010 22 638 521928 4820717 142 40
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10:00:42 3/18/2014 3 18 2014 10 916 523540 4820723 143 40
0:00:41 4/5/2009 4 5 2009 0 642 523214 4820722 143 40
12:00:43 3/14/2014 3 14 2014 12 908 525371 4820730 30 40
12:00:36 4/7/2009 4 7 2009 12 635 524356 4820727 118 38
18:00:48 4/23/2010 4 23 2010 18 746 524717 4820728 34 40
12:00:46 4/15/2012 4 15 2012 12 676 523812 4820725 144 40
12:00:53 3/10/2012 3 10 2012 12 666 524311 4820727 118 38
2:00:21 3/26/2009 3 26 2009 2 645 523366 4820724 143 40
12:00:28 4/6/2011 4 6 2011 12 661 524818 4820729 32 40
14:00:42 4/2/2010 4 2 2010 14 650 523811 4820725 144 40
18:00:54 1/5/2011 1 5 2011 18 638 522991 4820723 141 40
14:00:49 3/28/2010 3 28 2010 14 644 526427 4820736 27 40
14:00:47 3/30/2014 3 30 2014 14 907 522702 4820722 140 40
16:00:36 4/26/2013 4 26 2013 16 658 524082 4820727 118 38
22:01:17 4/26/2009 4 26 2009 22 646 521863 4820719 142 40
20:00:15 4/10/2012 4 10 2012 20 658 526828 4820738 25 40
10:00:45 4/1/2014 4 1 2014 10 679 524043 4820727 118 38
16:00:17 4/21/2012 4 21 2012 16 665 524378 4820728 118 38
14:00:50 4/11/2010 4 11 2010 14 650 523398 4820725 143 40
12:00:48 4/6/2011 4 6 2011 12 665 524876 4820731 32 40
8:00:42 4/13/2012 4 13 2012 8 677 523649 4820727 144 40
16:00:53 3/31/2012 3 31 2012 16 674 521420 4820720 692 27
16:00:53 3/31/2012 3 31 2012 16 674 521420 4820720 693 27
10:00:48 4/4/2014 4 4 2014 10 917 524066 4820729 118 38
12:00:39 4/6/2011 4 6 2011 12 664 525078 4820732 32 40
14:00:44 4/7/2008 4 7 2008 14 631 523486 4820727 143 40
14:00:54 3/20/2013 3 20 2013 14 671 524692 4820731 34 40
12:00:55 3/18/2014 3 18 2014 12 918 523503 4820727 143 40
10:00:42 3/28/2011 3 28 2011 10 660 524980 4820733 32 40
10:00:54 4/5/2009 4 5 2009 10 639 524086 4820729 118 38
2:00:23 4/28/2011 4 28 2011 2 668 524067 4820729 118 38
12:00:31 4/4/2011 4 4 2011 12 664 524429 4820731 34 40
10:00:54 4/7/2009 4 7 2009 10 642 524373 4820731 118 38
2:00:32 2/3/2014 2 3 2014 2 907 522527 4820724 140 40
20:00:47 12/13/2012 12 13 2012 20 666 527819 4820744 31 40
10:01:07 3/19/2011 3 19 2011 10 669 523553 4820728 143 40
0:00:47 4/13/2011 4 13 2011 0 664 521630 4820722 142 40
12:00:41 4/4/2011 4 4 2011 12 659 524440 4820732 34 40
16:00:23 4/25/2014 4 25 2014 16 908 523687 4820730 144 40
12:00:41 3/29/2011 3 29 2011 12 662 524936 4820734 32 40
14:00:55 4/19/2010 4 19 2010 14 646 524354 4820733 118 38
12:00:55 4/10/2012 4 10 2012 12 677 524020 4820731 118 38
10:00:49 3/21/2010 3 21 2010 10 642 523370 4820729 143 40
12:00:48 4/1/2014 4 1 2014 12 679 523936 4820731 144 40
12:00:42 3/28/2012 3 28 2012 12 678 523669 4820731 144 40
16:00:32 3/26/2014 3 26 2014 16 907 524666 4820734 34 40
12:00:32 4/9/2010 4 9 2010 12 655 526937 4820743 25 40
10:00:47 4/24/2011 4 24 2011 10 668 527316 4820746 26 40
14:01:48 4/4/2010 4 4 2010 14 644 524918 4820736 32 40
22:00:23 1/27/2012 1 27 2012 22 658 523193 4820730 141 40
18:00:43 4/8/2011 4 8 2011 18 664 522323 4820727 139 40
12:00:37 4/23/2011 4 23 2011 12 650 523381 4820731 143 40
10:00:41 4/15/2012 4 15 2012 10 676 523800 4820733 144 40
10:00:26 3/28/2011 3 28 2011 10 667 524917 4820738 32 40
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6:01:12 3/26/2012 3 26 2012 6 680 525024 4820738 32 40
16:02:11 3/31/2012 3 31 2012 16 641 521419 4820726 692 27
16:02:11 3/31/2012 3 31 2012 16 641 521419 4820726 693 27
12:00:48 3/28/2010 3 28 2010 12 644 526438 4820744 27 40
18:00:43 4/27/2011 4 27 2011 18 658 524194 4820736 118 38
10:00:41 3/30/2011 3 30 2011 10 660 524590 4820738 34 40
0:00:55 12/13/2012 12 13 2012 0 666 527094 4820748 25 40
8:00:55 4/25/2009 4 25 2009 8 645 528029 4820752 33 40
8:00:55 4/9/2012 4 9 2012 8 666 525008 4820740 32 40
16:00:43 4/15/2012 4 15 2012 16 665 524197 4820737 118 38
8:00:38 3/16/2010 3 16 2010 8 746 527616 4820751 26 40
8:01:11 4/15/2009 4 15 2009 8 644 523878 4820736 144 40
18:00:25 4/3/2009 4 3 2009 18 635 522434 4820732 140 40
10:00:31 3/27/2012 3 27 2012 10 676 524690 4820740 34 40
12:00:50 4/4/2014 4 4 2014 12 917 524146 4820738 118 38
18:00:53 11/23/2009 11 23 2009 18 642 521726 4820730 142 40
12:00:42 3/25/2008 3 25 2008 12 631 523749 4820737 144 40
10:00:24 4/3/2011 4 3 2011 10 663 524306 4820739 118 38
18:00:50 5/7/2009 5 7 2009 18 645 524469 4820740 34 40
14:00:51 4/13/2012 4 13 2012 14 671 523048 4820735 141 40
10:00:20 4/6/2012 4 6 2012 10 676 525637 4820745 29 40
10:00:41 4/27/2008 4 27 2008 10 634 523149 4820736 141 40
12:00:26 4/3/2011 4 3 2011 12 662 524362 4820740 118 38
4:00:34 12/23/2008 12 23 2008 4 632 523200 4820736 141 40
20:00:50 1/27/2012 1 27 2012 20 658 523192 4820736 141 40
10:00:54 4/5/2009 4 5 2009 10 647 524400 4820741 34 40
8:00:53 4/8/2009 4 8 2009 8 635 523518 4820738 143 40
14:00:42 11/26/2010 11 26 2010 14 641 522263 4820734 139 40
12:00:53 3/26/2013 3 26 2013 12 663 525292 4820744 30 40
16:00:56 11/26/2010 11 26 2010 16 641 522236 4820734 139 40
12:00:55 11/26/2010 11 26 2010 12 641 522262 4820734 139 40
14:00:29 4/25/2014 4 25 2014 14 907 523822 4820740 144 40
18:00:40 3/19/2013 3 19 2013 18 671 522947 4820737 141 40
18:00:54 12/17/2013 12 17 2013 18 916 528505 4820759 35 40
18:00:50 4/8/2009 4 8 2009 18 635 521823 4820734 142 40
14:00:15 4/11/2011 4 11 2011 14 662 524159 4820742 118 38
18:00:21 4/8/2011 4 8 2011 18 660 522341 4820736 139 40
18:00:30 4/3/2012 4 3 2012 18 670 526367 4820750 28 40
18:00:55 12/14/2010 12 14 2010 18 801 522067 4820736 139 40
10:00:23 4/3/2011 4 3 2011 10 660 524344 4820744 118 38
6:00:32 3/23/2012 3 23 2012 6 666 523403 4820741 143 40
14:00:49 3/21/2010 3 21 2010 14 653 523339 4820741 143 40
6:00:44 12/23/2008 12 23 2008 6 632 523192 4820740 141 40
12:00:44 5/1/2011 5 1 2011 12 655 523723 4820742 144 40
2:00:55 4/20/2011 4 20 2011 2 654 523884 4820743 144 40
18:00:23 1/29/2010 1 29 2010 18 643 522415 4820738 140 40
10:00:23 4/3/2011 4 3 2011 10 661 524597 4820746 34 40
4:00:54 11/27/2010 11 27 2010 4 801 523299 4820742 143 40
4:00:24 4/5/2010 4 5 2010 4 639 526923 4820756 25 40
8:00:54 4/8/2009 4 8 2009 8 641 523875 4820744 144 40
18:00:48 4/22/2011 4 22 2011 18 650 523604 4820744 143 40
12:00:47 3/11/2014 3 11 2014 12 908 524495 4820747 34 40
16:00:55 3/24/2014 3 24 2014 16 918 524513 4820747 34 40
4:00:54 4/9/2012 4 9 2012 4 674 521614 4820737 142 40
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18:00:42 4/8/2011 4 8 2011 18 661 522164 4820739 139 40
14:00:26 4/29/2013 4 29 2013 14 658 524092 4820746 118 38
18:00:56 12/20/2012 12 20 2012 18 671 523109 4820742 141 40
14:00:36 1/29/2010 1 29 2010 14 643 523120 4820743 141 40
18:00:21 4/26/2013 4 26 2013 18 679 522834 4820742 141 40
8:00:54 2/19/2010 2 19 2010 8 644 526533 4820756 27 40
18:01:22 1/3/2013 1 3 2013 18 677 522319 4820741 139 40
12:00:14 4/20/2010 4 20 2010 12 650 525401 4820752 30 40
10:00:40 4/12/2009 4 12 2009 10 644 524304 4820748 118 38
4:00:42 4/20/2011 4 20 2011 4 654 523889 4820747 144 40
8:00:50 1/9/2010 1 9 2010 8 644 523295 4820745 143 40
16:00:55 3/23/2013 3 23 2013 16 671 524580 4820749 34 40
4:00:32 12/2/2011 12 2 2011 4 663 523192 4820744 141 40
18:00:39 1/9/2014 1 9 2014 18 671 522285 4820742 139 40
2:00:12 4/18/2009 4 18 2009 2 641 521862 4820741 142 40
8:00:53 3/26/2014 3 26 2014 8 908 524607 4820751 34 40
14:00:48 4/23/2010 4 23 2010 14 746 525018 4820752 32 40
12:01:42 4/15/2014 4 15 2014 12 917 526115 4820757 28 40
20:00:53 4/1/2014 4 1 2014 20 916 522058 4820742 139 40
6:00:48 4/24/2010 4 24 2010 6 746 523208 4820747 143 40
18:00:53 4/11/2010 4 11 2010 18 644 523016 4820746 141 40
14:00:41 4/24/2013 4 24 2013 14 677 523552 4820748 143 40
10:00:41 3/29/2011 3 29 2011 10 661 524879 4820753 32 40
18:00:48 4/4/2009 4 4 2009 18 638 521960 4820743 142 40
16:00:54 1/6/2014 1 6 2014 16 671 522794 4820746 140 40
6:01:00 12/6/2013 12 6 2013 6 907 528159 4820767 33 40
14:00:29 4/4/2009 4 4 2009 14 648 522988 4820747 141 40
10:00:53 5/2/2008 5 2 2008 10 636 524606 4820753 34 40
10:00:54 3/20/2011 3 20 2011 10 661 523741 4820750 144 40
8:00:41 4/10/2011 4 10 2011 8 650 524930 4820755 32 40
2:00:42 10/26/2008 10 26 2008 2 637 522878 4820748 141 40
0:01:10 3/23/2014 3 23 2014 0 918 524564 4820754 34 40
2:00:16 4/7/2009 4 7 2009 2 638 521730 4820744 142 40
20:00:27 12/24/2013 12 24 2013 20 913 527647 4820766 31 40
12:00:56 3/17/2014 3 17 2014 12 917 524448 4820753 34 40
16:00:55 4/7/2010 4 7 2010 16 640 525685 4820758 29 40
18:00:43 4/8/2011 4 8 2011 18 660 522959 4820749 141 40
18:00:47 4/21/2014 4 21 2014 18 913 523793 4820752 144 40
12:00:24 4/23/2011 4 23 2011 12 663 523531 4820751 143 40
8:00:42 3/19/2010 3 19 2010 8 746 525186 4820757 32 40
10:01:06 4/29/2014 4 29 2014 10 917 523781 4820752 144 40
10:00:46 3/10/2012 3 10 2012 10 663 524203 4820754 118 38
6:00:20 4/18/2010 4 18 2010 6 652 527026 4820764 25 40
12:00:21 4/7/2008 4 7 2008 12 633 523466 4820751 143 40
10:00:54 3/25/2008 3 25 2008 10 636 523818 4820753 144 40
10:00:48 4/6/2011 4 6 2011 10 663 524828 4820757 32 40
22:00:53 4/2/2012 4 2 2012 22 674 521621 4820745 142 40
14:00:53 3/30/2014 3 30 2014 14 916 522697 4820749 140 40
18:00:42 4/13/2012 4 13 2012 18 675 522980 4820750 141 40
10:00:55 2/12/2010 2 12 2010 10 639 526665 4820764 27 40
16:00:54 4/1/2009 4 1 2009 16 635 522993 4820751 141 40
18:00:49 4/22/2011 4 22 2011 18 658 523672 4820753 144 40
16:01:12 3/18/2014 3 18 2014 16 917 523102 4820751 141 40
18:00:52 4/9/2008 4 9 2008 18 633 521829 4820747 142 40
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14:00:49 2/14/2013 2 14 2013 14 666 523140 4820752 141 40
14:00:54 3/23/2012 3 23 2012 14 680 523918 4820755 144 40
8:00:21 4/15/2011 4 15 2011 8 665 524636 4820758 34 40
10:00:41 4/3/2011 4 3 2011 10 655 524322 4820757 118 38
10:01:11 3/17/2014 3 17 2014 10 918 524706 4820759 34 40
18:00:26 5/3/2011 5 3 2011 18 658 525250 4820761 30 40
12:00:25 4/4/2010 4 4 2010 12 640 524414 4820758 34 40
4:00:54 4/6/2009 4 6 2009 4 638 521607 4820749 142 40
10:00:43 4/3/2008 4 3 2008 10 635 523377 4820756 143 40
12:01:24 4/3/2011 4 3 2011 12 659 524334 4820759 118 38
10:00:53 3/25/2008 3 25 2008 10 631 523743 4820757 144 40
10:00:35 2/12/2010 2 12 2010 10 642 526655 4820768 27 40
8:00:24 4/18/2008 4 18 2008 8 631 522349 4820752 139 40
10:00:38 3/30/2011 3 30 2011 10 661 524303 4820759 118 38
2:00:48 4/11/2009 4 11 2009 2 647 521674 4820750 142 40
8:00:54 3/17/2011 3 17 2011 8 650 523742 4820758 144 40
18:01:04 4/2/2012 4 2 2012 18 674 521763 4820751 142 40
12:00:44 3/27/2010 3 27 2010 12 641 524278 4820760 118 38
10:00:54 3/13/2011 3 13 2011 10 655 523859 4820758 144 40
14:00:48 4/28/2014 4 28 2014 14 913 527061 4820771 25 40
18:00:41 4/23/2010 4 23 2010 18 746 524816 4820763 32 40
14:00:24 3/21/2009 3 21 2009 14 648 523577 4820758 143 40
0:00:47 12/6/2013 12 6 2013 0 911 528187 4820776 33 40
2:00:43 12/6/2013 12 6 2013 2 911 528162 4820776 33 40
18:00:45 4/16/2011 4 16 2011 18 650 526020 4820768 28 40
10:00:56 4/11/2010 4 11 2010 10 652 523789 4820760 144 40
12:00:53 4/14/2011 4 14 2011 12 659 524728 4820763 34 40
18:00:41 4/5/2012 4 5 2012 18 676 526038 4820768 28 40
16:00:48 4/25/2014 4 25 2014 16 907 523750 4820760 144 40
10:00:47 5/3/2013 5 3 2013 10 658 525608 4820767 29 40
10:00:48 4/5/2009 4 5 2009 10 645 524344 4820763 118 38
14:00:47 4/2/2010 4 2 2010 14 653 523955 4820762 144 40
8:00:58 3/18/2011 3 18 2011 8 663 523848 4820761 144 40
18:00:58 12/27/2009 12 27 2009 18 644 523905 4820762 144 40
2:01:11 5/1/2013 5 1 2013 2 658 525744 4820769 29 40
14:01:27 4/10/2010 4 10 2010 14 640 523717 4820761 144 40
16:01:03 4/23/2010 4 23 2010 16 746 524873 4820766 32 40
10:00:49 3/29/2012 3 29 2012 10 666 524590 4820765 34 40
6:00:54 4/6/2009 4 6 2009 6 638 521663 4820755 142 40
10:01:24 5/22/2010 5 22 2010 10 639 524133 4820764 118 38
22:00:31 12/19/2013 12 19 2013 22 913 526859 4820774 25 40
18:00:41 4/15/2011 4 15 2011 18 668 523961 4820763 144 40
10:00:53 3/11/2014 3 11 2014 10 908 524491 4820765 34 40
10:00:49 3/13/2011 3 13 2011 10 654 523852 4820763 144 40
8:00:48 4/4/2010 4 4 2010 8 644 524024 4820764 118 38
10:00:32 3/24/2011 3 24 2011 10 668 523309 4820762 143 40
12:00:24 4/4/2011 4 4 2011 12 658 524514 4820766 34 40
0:00:20 4/13/2011 4 13 2011 0 662 521594 4820757 142 40
0:00:53 4/3/2012 4 3 2012 0 680 521732 4820757 142 40
10:00:56 3/14/2011 3 14 2011 10 647 523971 4820765 144 40
14:00:53 3/15/2014 3 15 2014 14 916 525788 4820772 29 40
16:00:56 4/4/2014 4 4 2014 16 917 524509 4820767 34 40
12:00:55 3/24/2011 3 24 2011 12 668 523305 4820763 143 40
14:00:50 4/4/2009 4 4 2009 14 646 522943 4820762 141 40
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18:00:18 4/8/2011 4 8 2011 18 659 523165 4820763 141 40
18:00:44 4/27/2011 4 27 2011 18 662 521865 4820758 142 40
16:00:25 4/27/2011 4 27 2011 16 658 524437 4820767 34 40
12:00:26 4/10/2010 4 10 2010 12 650 523631 4820764 144 40
8:00:25 3/18/2011 3 18 2011 8 660 523773 4820765 144 40
6:00:28 3/16/2010 3 16 2010 6 650 526874 4820777 25 40
18:00:47 4/8/2011 4 8 2011 18 663 522894 4820762 141 40
18:00:42 4/22/2011 4 22 2011 18 658 522923 4820762 141 40
10:00:53 3/29/2012 3 29 2012 10 676 524580 4820769 34 40
20:00:48 3/26/2013 3 26 2013 20 658 521924 4820760 142 40
22:00:12 4/12/2011 4 12 2011 22 664 521716 4820760 142 40
4:00:56 4/18/2010 4 18 2010 4 652 527042 4820780 25 40
10:00:24 4/3/2011 4 3 2011 10 666 524410 4820770 34 40
4:00:54 4/13/2008 4 13 2008 4 633 521731 4820761 142 40
10:00:54 3/20/2011 3 20 2011 10 655 523830 4820768 144 40
8:00:41 3/21/2011 3 21 2011 8 650 523779 4820768 144 40
10:01:10 4/7/2009 4 7 2009 10 641 524360 4820770 118 38
18:00:12 4/9/2011 4 9 2011 18 668 524945 4820773 32 40
6:00:53 4/13/2008 4 13 2008 6 633 521733 4820762 142 40
16:00:47 4/7/2009 4 7 2009 16 638 525017 4820773 32 40
12:00:32 4/16/2014 4 16 2014 12 907 524587 4820772 34 40
2:00:53 4/18/2010 4 18 2010 2 652 527042 4820781 25 40
4:00:26 4/13/2011 4 13 2011 4 663 521448 4820761 692 27
4:00:26 4/13/2011 4 13 2011 4 663 521448 4820761 693 27
16:00:50 4/3/2012 4 3 2012 16 658 523675 4820769 144 40
4:00:53 3/16/2010 3 16 2010 4 650 526882 4820781 25 40
12:00:55 4/3/2011 4 3 2011 12 663 524338 4820771 118 38
16:00:54 3/24/2010 3 24 2010 16 653 523515 4820768 143 40
20:00:48 4/1/2014 4 1 2014 20 907 522147 4820764 139 40
16:01:50 4/4/2010 4 4 2010 16 746 525728 4820777 29 40
14:00:34 4/28/2011 4 28 2011 14 666 524369 4820772 118 38
18:00:29 3/24/2013 3 24 2013 18 658 525108 4820774 32 40
12:00:41 3/20/2011 3 20 2011 12 655 523827 4820770 144 40
4:00:54 4/21/2010 4 21 2010 4 652 523239 4820768 143 40
16:00:50 4/11/2011 4 11 2011 16 662 524147 4820771 118 38
10:00:48 1/12/2010 1 12 2010 10 643 523136 4820768 141 40
16:00:48 2/13/2010 2 13 2010 16 644 526453 4820780 27 40
18:00:15 4/19/2011 4 19 2011 18 661 521355 4820762 692 27
18:00:15 4/19/2011 4 19 2011 18 661 521355 4820762 693 27
10:00:13 4/12/2009 4 12 2009 10 637 524125 4820772 118 38
18:00:54 4/8/2008 4 8 2008 18 632 521732 4820764 142 40
14:00:43 3/20/2010 3 20 2010 14 746 524651 4820774 34 40
14:00:41 4/27/2011 4 27 2011 14 655 525139 4820776 32 40
6:00:44 3/25/2014 3 25 2014 6 908 525474 4820778 30 40
22:00:53 12/25/2013 12 25 2013 22 913 527065 4820785 25 40
8:00:56 4/20/2014 4 20 2014 8 908 523644 4820772 144 40
10:00:55 4/5/2009 4 5 2009 10 644 524295 4820775 118 38
10:00:56 4/3/2011 4 3 2011 10 654 524072 4820774 118 38
20:00:54 12/24/2013 12 24 2013 20 918 527431 4820787 26 40
12:00:43 4/14/2012 4 14 2012 12 678 523844 4820773 144 40
16:00:42 4/11/2010 4 11 2010 16 650 523432 4820772 143 40
16:00:42 12/8/2010 12 8 2010 16 655 523090 4820771 141 40
10:00:54 4/3/2009 4 3 2009 10 635 523534 4820773 143 40
0:00:48 3/25/2012 3 25 2012 0 679 523340 4820773 143 40
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14:00:44 3/21/2009 3 21 2009 14 647 523917 4820775 144 40
18:00:45 3/22/2014 3 22 2014 18 909 522473 4820770 140 40
10:00:50 3/26/2012 3 26 2012 10 680 524642 4820778 34 40
10:00:54 3/24/2011 3 24 2011 10 664 523307 4820773 143 40
2:00:54 12/6/2013 12 6 2013 2 907 528200 4820792 33 40
6:00:30 4/21/2010 4 21 2010 6 652 523249 4820773 143 40
14:00:30 4/3/2012 4 3 2012 14 658 523359 4820774 143 40
6:00:55 3/26/2012 3 26 2012 6 678 525111 4820780 32 40
12:00:42 4/3/2012 4 3 2012 12 670 526148 4820784 28 40
16:00:27 2/14/2010 2 14 2010 16 644 526380 4820785 28 40
22:00:41 3/24/2012 3 24 2012 22 679 523348 4820774 143 40
18:00:53 4/10/2014 4 10 2014 18 907 525713 4820783 29 40
12:00:26 3/28/2011 3 28 2011 12 667 524922 4820780 32 40
22:00:56 4/9/2011 4 9 2011 22 668 523002 4820774 141 40
18:00:48 3/11/2014 3 11 2014 18 913 528123 4820794 33 40
10:00:33 3/28/2011 3 28 2011 10 659 524854 4820781 32 40
0:00:44 4/24/2011 4 24 2011 0 666 525523 4820784 30 40
18:00:24 4/3/2012 4 3 2012 18 658 523800 4820777 144 40
16:00:47 4/22/2011 4 22 2011 16 650 523712 4820777 144 40
18:00:37 4/11/2010 4 11 2010 18 642 527763 4820793 31 40
10:00:54 3/29/2011 3 29 2011 10 662 524903 4820782 32 40
8:00:53 4/28/2009 4 28 2009 8 645 528124 4820795 33 40
8:00:44 4/10/2012 4 10 2012 8 671 524487 4820781 34 40
14:00:52 2/13/2010 2 13 2010 14 644 526439 4820789 27 40
6:00:43 4/8/2010 4 8 2010 6 644 527020 4820792 25 40
4:00:53 4/8/2010 4 8 2010 4 644 527018 4820792 25 40
18:00:33 12/16/2010 12 16 2010 18 639 527568 4820795 26 40
10:00:53 3/26/2014 3 26 2014 10 908 524050 4820781 118 38
10:00:42 4/2/2014 4 2 2014 10 913 524024 4820781 118 38
18:00:50 5/8/2011 5 8 2011 18 655 525003 4820785 32 40
8:00:55 3/26/2012 3 26 2012 8 671 524329 4820783 118 38
10:00:48 4/14/2011 4 14 2011 10 663 524793 4820785 34 40
10:00:53 3/30/2011 3 30 2011 10 669 524262 4820783 118 38
12:00:12 1/12/2010 1 12 2010 12 644 523213 4820779 143 40
12:00:21 4/5/2009 4 5 2009 12 637 523803 4820782 144 40
14:00:42 4/11/2009 4 11 2009 14 635 524188 4820783 118 38
14:00:41 4/12/2010 4 12 2010 14 646 523757 4820782 144 40
16:00:42 4/3/2009 4 3 2009 16 635 523187 4820780 141 40
12:00:47 4/4/2009 4 4 2009 12 646 522944 4820780 141 40
18:02:06 4/10/2009 4 10 2009 18 635 521529 4820775 692 27
18:02:06 4/10/2009 4 10 2009 18 635 521529 4820775 693 27
18:00:53 11/25/2010 11 25 2010 18 639 528082 4820800 33 40
22:00:49 12/25/2013 12 25 2013 22 918 526999 4820795 25 40
22:00:56 4/12/2011 4 12 2011 22 662 521686 4820776 142 40
14:00:49 3/7/2014 3 7 2014 14 908 523065 4820781 141 40
10:00:24 4/3/2011 4 3 2011 10 662 524349 4820786 118 38
18:00:26 4/10/2012 4 10 2012 18 677 523402 4820783 143 40
14:00:43 4/7/2008 4 7 2008 14 633 522752 4820780 140 40
6:00:48 2/3/2014 2 3 2014 6 907 522999 4820782 141 40
12:00:41 4/7/2009 4 7 2009 12 638 524484 4820787 34 40
6:00:23 4/27/2009 4 27 2009 6 646 521900 4820778 142 40
12:00:49 4/1/2014 4 1 2014 12 907 523890 4820785 144 40
2:00:42 4/11/2009 4 11 2009 2 635 521701 4820778 142 40
14:00:55 3/11/2014 3 11 2014 14 917 524430 4820787 34 40
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10:00:54 3/10/2012 3 10 2012 10 666 524244 4820787 118 38
16:00:54 4/13/2014 4 13 2014 16 909 527205 4820798 25 40
8:00:47 2/3/2014 2 3 2014 8 907 522998 4820783 141 40
20:00:43 4/9/2011 4 9 2011 20 666 522470 4820781 140 40
16:00:25 4/12/2010 4 12 2010 16 646 523754 4820786 144 40
20:00:48 4/2/2013 4 2 2013 20 663 522207 4820781 139 40
14:00:44 4/11/2010 4 11 2010 14 652 523811 4820786 144 40
14:00:54 4/27/2011 4 27 2011 14 668 525462 4820792 30 40
10:00:48 4/7/2009 4 7 2009 10 638 524502 4820789 34 40
20:00:47 3/25/2012 3 25 2012 20 666 523723 4820786 144 40
22:00:26 4/6/2009 4 6 2009 22 638 521736 4820780 142 40
16:00:44 2/14/2013 2 14 2013 16 666 523133 4820785 141 40
12:00:55 4/9/2012 4 9 2012 12 679 525289 4820792 30 40
18:00:56 2/14/2010 2 14 2010 18 644 526543 4820797 27 40
12:00:23 2/14/2013 2 14 2013 12 666 523137 4820785 141 40
14:00:43 4/13/2011 4 13 2011 14 650 524823 4820791 32 40
10:00:45 3/30/2011 3 30 2011 10 662 524221 4820789 118 38
12:00:21 4/7/2009 4 7 2009 12 642 524338 4820790 118 38
16:00:42 3/21/2009 3 21 2009 16 647 524067 4820789 118 38
12:00:15 4/11/2010 4 11 2010 12 652 523809 4820788 144 40
0:00:43 4/7/2009 4 7 2009 0 638 521735 4820781 142 40
18:00:43 4/10/2012 4 10 2012 18 677 523480 4820787 143 40
10:00:30 3/30/2011 3 30 2011 10 659 524335 4820790 118 38
10:00:47 1/21/2009 1 21 2009 10 632 523135 4820786 141 40
18:00:41 4/12/2011 4 12 2011 18 662 521749 4820782 142 40
8:01:07 4/24/2013 4 24 2013 8 679 523123 4820786 141 40
14:01:05 3/21/2010 3 21 2010 14 746 524937 4820793 32 40
10:00:42 3/17/2014 3 17 2014 10 917 524456 4820791 34 40
8:00:53 3/21/2011 3 21 2011 8 663 523843 4820789 144 40
10:01:11 5/9/2010 5 9 2010 10 640 524604 4820792 34 40
2:00:48 4/9/2014 4 9 2014 2 916 527960 4820805 31 40
18:00:24 4/8/2011 4 8 2011 18 661 523016 4820787 141 40
10:00:43 3/14/2012 3 14 2012 10 663 523462 4820788 143 40
14:00:56 3/16/2010 3 16 2010 14 642 526032 4820798 28 40
14:00:24 3/16/2011 3 16 2011 14 650 523814 4820790 144 40
12:01:12 2/10/2010 2 10 2010 12 642 527896 4820805 31 40
10:00:42 3/26/2012 3 26 2012 10 671 524394 4820792 118 38
12:00:20 3/29/2011 3 29 2011 12 659 524848 4820794 32 40
8:00:49 12/20/2013 12 20 2013 8 913 527867 4820806 31 40
10:00:47 4/5/2009 4 5 2009 10 648 524203 4820792 118 38
2:00:21 4/14/2008 4 14 2008 2 633 522025 4820784 139 40
10:00:54 3/30/2011 3 30 2011 10 658 524329 4820792 118 38
12:00:35 3/26/2012 3 26 2012 12 670 524361 4820793 118 38
10:00:53 1/12/2010 1 12 2010 10 644 523207 4820789 143 40
12:00:06 1/12/2010 1 12 2010 12 643 523123 4820788 141 40
12:00:52 4/12/2010 4 12 2010 12 643 523829 4820791 144 40
0:00:45 4/20/2011 4 20 2011 0 654 524028 4820793 118 38
12:00:44 3/26/2012 3 26 2012 12 658 523537 4820791 143 40
0:00:41 1/26/2009 1 26 2009 0 633 521905 4820786 142 40
10:01:04 3/30/2011 3 30 2011 10 663 524323 4820794 118 38
12:00:37 1/21/2009 1 21 2009 12 632 523141 4820790 141 40
12:00:21 3/28/2011 3 28 2011 12 660 524971 4820797 32 40
8:00:40 4/15/2012 4 15 2012 8 670 523996 4820793 144 40
22:00:57 4/19/2011 4 19 2011 22 654 524027 4820794 118 38
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10:00:54 3/20/2011 3 20 2011 10 669 523795 4820793 144 40
16:00:15 4/20/2011 4 20 2011 16 666 525286 4820799 30 40
16:00:38 4/13/2014 4 13 2014 16 916 527255 4820807 26 40
10:00:41 3/25/2011 3 25 2011 10 660 523283 4820792 143 40
12:00:53 4/20/2011 4 20 2011 12 668 525872 4820802 29 40
12:00:26 3/28/2011 3 28 2011 12 659 524839 4820798 32 40
12:00:53 3/20/2011 3 20 2011 12 662 523830 4820795 144 40
10:00:53 3/26/2012 3 26 2012 10 670 524359 4820797 118 38
10:00:42 4/14/2011 4 14 2011 10 655 524841 4820799 32 40
20:01:00 11/29/2013 11 29 2013 20 907 528383 4820813 33 40
10:00:48 4/3/2009 4 3 2009 10 648 523505 4820794 143 40
12:00:33 4/4/2011 4 4 2011 12 660 525291 4820801 30 40
14:00:47 3/25/2013 3 25 2013 14 663 523260 4820794 143 40
22:00:54 1/7/2010 1 7 2010 22 644 523216 4820794 143 40
18:00:53 1/7/2010 1 7 2010 18 644 523215 4820794 143 40
0:00:47 12/6/2013 12 6 2013 0 907 528190 4820814 33 40
12:00:27 3/20/2011 3 20 2011 12 650 523754 4820797 144 40
14:00:57 3/31/2012 3 31 2012 14 674 521497 4820789 692 27
14:00:57 3/31/2012 3 31 2012 14 674 521497 4820789 693 27
10:00:56 3/30/2011 3 30 2011 10 668 524248 4820799 118 38
16:00:53 4/10/2009 4 10 2009 16 647 522712 4820794 140 40
18:00:49 1/11/2012 1 11 2012 18 665 528013 4820814 31 40
12:00:26 4/3/2008 4 3 2008 12 635 523255 4820797 143 40
10:00:54 3/31/2012 3 31 2012 10 674 521406 4820791 692 27
10:00:54 3/31/2012 3 31 2012 10 674 521406 4820791 693 27
12:01:16 4/4/2011 4 4 2011 12 668 525171 4820804 32 40
18:00:47 4/12/2009 4 12 2009 18 647 521844 4820792 142 40
16:00:41 4/14/2012 4 14 2012 16 658 523455 4820798 143 40
14:00:43 4/4/2010 4 4 2010 14 746 525516 4820806 30 40
14:00:23 4/10/2011 4 10 2011 14 650 524718 4820803 34 40
18:00:44 4/8/2011 4 8 2011 18 664 523316 4820798 143 40
6:01:10 12/13/2010 12 13 2010 6 639 527087 4820813 25 40
20:01:11 4/26/2013 4 26 2013 20 679 521740 4820793 142 40
22:00:51 3/24/2012 3 24 2012 22 677 523288 4820799 143 40
10:00:53 3/31/2012 3 31 2012 10 641 521383 4820793 692 27
10:00:53 3/31/2012 3 31 2012 10 641 521383 4820793 693 27
14:00:47 4/16/2014 4 16 2014 14 907 524550 4820804 34 40
12:00:42 4/6/2008 4 6 2008 12 635 523423 4820800 143 40
10:00:47 3/31/2011 3 31 2011 10 664 524288 4820803 118 38
22:00:48 12/14/2010 12 14 2010 22 801 522071 4820796 139 40
2:01:42 3/25/2012 3 25 2012 2 678 524503 4820804 34 40
16:00:53 1/16/2010 1 16 2010 16 643 525760 4820809 29 40
18:00:47 12/28/2009 12 28 2009 18 644 523731 4820802 144 40
20:00:53 4/22/2011 4 22 2011 20 666 526531 4820812 27 40
10:00:48 3/28/2011 3 28 2011 10 669 524778 4820806 34 40
0:00:54 4/10/2013 4 10 2013 0 663 526010 4820810 28 40
10:00:53 1/26/2009 1 26 2009 10 633 521927 4820796 142 40
10:00:53 4/14/2011 4 14 2011 10 650 524841 4820806 32 40
22:00:54 11/30/2011 11 30 2011 22 663 523311 4820801 143 40
18:00:44 4/12/2011 4 12 2011 18 668 522837 4820799 141 40
12:00:56 3/28/2012 3 28 2012 12 677 522872 4820800 141 40
18:00:42 4/11/2010 4 11 2010 18 650 523353 4820801 143 40
18:00:47 1/23/2009 1 23 2009 18 633 521529 4820795 692 27
18:00:47 1/23/2009 1 23 2009 18 633 521529 4820795 693 27
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14:01:31 5/1/2010 5 1 2010 14 644 523645 4820802 144 40
10:00:41 3/25/2011 3 25 2011 10 654 523272 4820801 143 40
10:00:22 4/3/2011 4 3 2011 10 659 524240 4820805 118 38
10:00:44 3/25/2011 3 25 2011 10 667 523274 4820802 143 40
14:00:47 4/9/2012 4 9 2012 14 679 525289 4820809 30 40
2:01:11 2/3/2014 2 3 2014 2 909 522617 4820800 140 40
10:01:18 3/30/2011 3 30 2011 10 666 524572 4820807 34 40
16:00:54 4/24/2013 4 24 2013 16 677 523571 4820803 143 40
10:00:43 4/5/2009 4 5 2009 10 637 523925 4820805 144 40
0:00:53 12/1/2011 12 1 2011 0 663 523314 4820803 143 40
10:00:41 4/3/2009 4 3 2009 10 645 523462 4820804 143 40
18:01:49 4/9/2011 4 9 2011 18 669 521765 4820798 142 40
10:01:17 3/14/2014 3 14 2014 10 916 525423 4820812 30 40
0:01:20 12/5/2010 12 5 2010 0 639 528055 4820822 33 40
12:00:28 4/11/2011 4 11 2011 12 655 524029 4820807 118 38
0:01:18 4/14/2009 4 14 2009 0 645 528399 4820824 33 40
12:00:28 3/26/2014 3 26 2014 12 916 523982 4820807 144 40
10:00:48 3/28/2013 3 28 2013 10 677 524000 4820807 144 40
12:00:53 3/28/2012 3 28 2012 12 663 522867 4820803 141 40
16:00:52 3/13/2014 3 13 2014 16 913 528198 4820824 33 40
14:00:59 4/10/2014 4 10 2014 14 907 525224 4820812 30 40
8:00:47 4/9/2012 4 9 2012 8 677 524766 4820810 34 40
16:00:42 3/20/2010 3 20 2010 16 746 524832 4820811 32 40
2:00:54 1/26/2009 1 26 2009 2 633 521922 4820801 142 40
10:00:31 3/15/2014 3 15 2014 10 908 525521 4820815 30 40
12:00:20 3/29/2012 3 29 2012 12 658 524296 4820810 118 38
16:00:54 3/13/2014 3 13 2014 16 917 525697 4820815 29 40
16:00:30 1/26/2009 1 26 2009 16 633 521959 4820802 142 40
10:00:47 4/10/2011 4 10 2011 10 650 524704 4820812 34 40
8:00:55 4/15/2010 4 15 2010 8 746 525853 4820816 29 40
12:00:47 3/17/2014 3 17 2014 12 908 524370 4820811 118 38
14:00:17 3/27/2010 3 27 2010 14 641 524317 4820810 118 38
6:00:56 4/20/2011 4 20 2011 6 654 523771 4820808 144 40
12:00:54 3/15/2014 3 15 2014 12 908 525520 4820815 30 40
10:00:42 4/1/2009 4 1 2009 10 644 523452 4820808 143 40
16:00:53 4/12/2009 4 12 2009 16 645 526526 4820819 27 40
10:00:54 3/30/2011 3 30 2011 10 650 524248 4820811 118 38
14:00:47 3/26/2013 3 26 2013 14 663 525305 4820815 30 40
10:00:47 4/10/2011 4 10 2011 10 668 524351 4820811 118 38
10:01:24 3/14/2012 3 14 2012 10 666 523478 4820808 143 40
12:00:54 3/18/2014 3 18 2014 12 916 523523 4820809 143 40
12:00:55 4/12/2009 4 12 2009 12 639 525215 4820815 30 40
10:00:56 3/20/2011 3 20 2011 10 650 523764 4820810 144 40
0:00:54 4/7/2009 4 7 2009 0 635 521554 4820802 692 27
0:00:54 4/7/2009 4 7 2009 0 635 521554 4820802 693 27
10:00:26 3/31/2011 3 31 2011 10 667 524336 4820812 118 38
12:00:47 4/9/2012 4 9 2012 12 666 525244 4820816 30 40
10:00:56 4/4/2010 4 4 2010 10 746 525242 4820817 30 40
10:00:47 4/3/2011 4 3 2011 10 667 524621 4820816 34 40
18:00:47 4/15/2011 4 15 2011 18 650 524135 4820814 118 38
16:00:33 4/10/2014 4 10 2014 16 907 525223 4820818 30 40
22:00:14 4/13/2009 4 13 2009 22 645 528391 4820831 33 40
12:00:30 4/3/2011 4 3 2011 12 668 524658 4820817 34 40
18:00:55 4/4/2009 4 4 2009 18 646 522212 4820808 139 40
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12:00:54 3/27/2010 3 27 2010 12 643 524282 4820816 118 38
8:00:49 3/21/2011 3 21 2011 8 664 523986 4820815 144 40
8:00:56 4/2/2011 4 2 2011 8 667 524037 4820815 118 38
8:00:53 4/30/2009 4 30 2009 8 644 523857 4820815 144 40
10:00:47 3/28/2012 3 28 2012 10 677 523764 4820815 144 40
16:00:34 1/14/2010 1 14 2010 16 644 526555 4820825 27 40
6:00:53 3/24/2012 3 24 2012 6 680 523929 4820816 144 40
12:00:38 3/19/2010 3 19 2010 12 644 523833 4820815 144 40
8:00:25 4/18/2010 4 18 2010 8 652 526369 4820825 28 40
14:00:42 1/26/2009 1 26 2009 14 633 521958 4820809 142 40
0:00:47 4/8/2012 4 8 2012 0 663 521441 4820808 692 27
0:00:47 4/8/2012 4 8 2012 0 663 521441 4820808 693 27
12:00:21 4/1/2009 4 1 2009 12 635 523453 4820814 143 40
14:01:12 4/3/2011 4 3 2011 14 650 524432 4820818 34 40
14:00:54 4/5/2009 4 5 2009 14 644 524026 4820817 118 38
8:00:53 1/26/2009 1 26 2009 8 633 521929 4820810 142 40
10:00:34 3/12/2012 3 12 2012 10 663 523814 4820816 144 40
18:00:54 4/4/2009 4 4 2009 18 648 522176 4820811 139 40
18:00:53 4/13/2009 4 13 2009 18 645 528264 4820834 33 40
18:00:54 5/9/2010 5 9 2010 18 640 524852 4820820 32 40
22:00:24 4/23/2011 4 23 2011 22 658 525356 4820823 30 40
16:00:35 4/8/2008 4 8 2008 16 632 521843 4820810 142 40
16:00:47 2/12/2010 2 12 2010 16 644 528401 4820835 33 40
10:00:35 4/27/2008 4 27 2008 10 633 523234 4820815 143 40
10:00:53 3/31/2011 3 31 2011 10 663 524368 4820819 118 38
10:00:41 4/2/2014 4 2 2014 10 918 523882 4820818 144 40
8:00:23 4/8/2011 4 8 2011 8 668 524451 4820820 34 40
10:00:30 3/31/2011 3 31 2011 10 660 524333 4820821 118 38
10:00:50 4/10/2011 4 10 2011 10 662 524514 4820822 34 40
14:00:53 2/12/2010 2 12 2010 14 644 528375 4820837 33 40
12:00:46 4/10/2011 4 10 2011 12 650 524717 4820823 34 40
12:00:43 3/24/2011 3 24 2011 12 660 523302 4820819 143 40
12:01:11 3/14/2012 3 14 2012 12 663 523410 4820820 143 40
12:00:30 4/10/2011 4 10 2011 12 662 524518 4820824 34 40
16:00:53 1/3/2013 1 3 2013 16 679 523159 4820819 141 40
16:00:50 1/15/2010 1 15 2010 16 644 526473 4820831 27 40
6:00:52 1/18/2014 1 18 2014 6 913 528811 4820842 35 40
10:00:21 3/24/2011 3 24 2011 10 660 523328 4820821 143 40
14:00:50 4/20/2010 4 20 2010 14 650 525684 4820830 29 40
8:00:44 4/13/2012 4 13 2012 8 658 523263 4820821 143 40
18:00:52 4/4/2010 4 4 2010 18 639 526676 4820834 27 40
6:00:53 1/26/2009 1 26 2009 6 633 521930 4820816 142 40
22:00:26 4/6/2009 4 6 2009 22 635 521534 4820815 692 27
22:00:26 4/6/2009 4 6 2009 22 635 521534 4820815 693 27
0:00:49 1/28/2012 1 28 2012 0 658 523160 4820821 141 40
22:00:53 1/7/2010 1 7 2010 22 647 523166 4820821 141 40
12:00:18 4/4/2010 4 4 2010 12 746 525435 4820829 30 40
12:00:54 4/3/2011 4 3 2011 12 665 524626 4820826 34 40
12:00:49 1/26/2009 1 26 2009 12 633 521930 4820817 142 40
10:00:23 4/3/2011 4 3 2011 10 665 524624 4820827 34 40
4:00:14 1/26/2009 1 26 2009 4 633 521943 4820817 142 40
14:00:47 3/23/2012 3 23 2012 14 666 523848 4820824 144 40
8:00:41 3/24/2014 3 24 2014 8 908 524742 4820828 34 40
14:00:47 3/16/2014 3 16 2014 14 913 528213 4820842 33 40
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4:00:42 3/24/2012 3 24 2012 4 680 523824 4820825 144 40
22:00:54 1/23/2009 1 23 2009 22 633 521500 4820817 692 27
22:00:54 1/23/2009 1 23 2009 22 633 521500 4820817 693 27
18:01:12 1/7/2010 1 7 2010 18 647 523169 4820823 141 40
6:00:53 4/10/2010 4 10 2010 6 650 523216 4820824 143 40
0:00:18 1/18/2014 1 18 2014 0 913 528789 4820846 35 40
0:00:53 4/3/2012 4 3 2012 0 674 521736 4820819 142 40
12:00:50 4/10/2011 4 10 2011 12 668 524350 4820829 118 38
12:00:43 3/15/2014 3 15 2014 12 917 525426 4820833 30 40
0:00:59 1/8/2010 1 8 2010 0 644 523222 4820825 143 40
18:00:55 3/12/2014 3 12 2014 18 917 526220 4820836 28 40
12:01:41 4/23/2011 4 23 2011 12 665 522717 4820824 140 40
12:00:53 4/3/2012 4 3 2012 12 678 526332 4820837 28 40
4:00:53 1/17/2010 1 17 2010 4 642 521642 4820820 142 40
12:00:50 4/3/2011 4 3 2011 12 658 524830 4820831 32 40
10:00:56 3/29/2011 3 29 2011 10 668 524924 4820832 32 40
12:00:44 4/5/2009 4 5 2009 12 642 523798 4820828 144 40
12:00:20 1/12/2010 1 12 2010 12 633 523152 4820826 141 40
2:00:41 4/10/2013 4 10 2013 2 663 525845 4820836 29 40
4:01:05 1/18/2014 1 18 2014 4 913 528809 4820848 35 40
14:00:53 3/23/2012 3 23 2012 14 670 523823 4820829 144 40
2:01:07 4/3/2012 4 3 2012 2 674 521734 4820822 142 40
2:00:54 1/18/2014 1 18 2014 2 913 528806 4820849 35 40
8:00:42 4/16/2011 4 16 2011 8 659 524840 4820833 32 40
10:00:48 5/6/2009 5 6 2009 10 645 524736 4820832 34 40
8:00:56 3/20/2011 3 20 2011 8 658 523511 4820828 143 40
2:00:54 4/8/2012 4 8 2012 2 663 521419 4820822 692 27
2:00:54 4/8/2012 4 8 2012 2 663 521419 4820822 693 27
10:00:42 3/15/2014 3 15 2014 10 917 525420 4820836 30 40
22:00:47 12/26/2013 12 26 2013 22 918 528783 4820849 35 40
6:00:43 4/13/2011 4 13 2011 6 663 521505 4820822 692 27
6:00:43 4/13/2011 4 13 2011 6 663 521505 4820822 693 27
18:01:12 3/24/2010 3 24 2010 18 654 523224 4820828 143 40
12:01:11 4/18/2009 4 18 2009 12 641 523508 4820829 143 40
6:00:32 5/1/2013 5 1 2013 6 658 525706 4820837 29 40
16:00:48 3/17/2011 3 17 2011 16 650 523870 4820831 144 40
14:00:41 3/15/2014 3 15 2014 14 917 525413 4820837 30 40
8:00:50 1/18/2014 1 18 2014 8 913 528819 4820851 35 40
22:00:22 4/8/2009 4 8 2009 22 635 521464 4820823 692 27
22:00:22 4/8/2009 4 8 2009 22 635 521464 4820823 693 27
14:00:42 4/13/2012 4 13 2012 14 678 523082 4820829 141 40
4:01:19 5/1/2013 5 1 2013 4 658 525701 4820838 29 40
2:00:54 3/24/2012 3 24 2012 2 680 523824 4820832 144 40
2:00:45 3/23/2014 3 23 2014 2 918 524555 4820835 34 40
0:00:55 4/5/2013 4 5 2013 0 663 521459 4820824 692 27
0:00:55 4/5/2013 4 5 2013 0 663 521459 4820824 693 27
16:01:11 4/17/2013 4 17 2013 16 677 525201 4820838 30 40
4:01:03 1/8/2010 1 8 2010 4 644 523202 4820830 143 40
16:00:24 4/20/2010 4 20 2010 16 650 525514 4820839 30 40
6:00:54 3/23/2014 3 23 2014 6 918 524540 4820836 34 40
10:02:59 4/3/2011 4 3 2011 10 668 524580 4820836 34 40
10:00:49 1/4/2014 1 4 2014 10 916 523201 4820832 143 40
6:00:48 12/27/2013 12 27 2013 6 918 528722 4820853 35 40
6:00:31 3/24/2012 3 24 2012 6 676 523789 4820834 144 40
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18:00:58 4/24/2013 4 24 2013 18 677 523441 4820833 143 40
12:00:17 4/5/2009 4 5 2009 12 633 523792 4820834 144 40
4:00:54 4/10/2010 4 10 2010 4 650 523226 4820832 143 40
16:00:57 3/15/2014 3 15 2014 16 917 525409 4820841 30 40
10:00:41 3/19/2011 3 19 2011 10 664 523466 4820834 143 40
4:00:53 3/24/2012 3 24 2012 4 676 523766 4820835 144 40
14:00:35 4/10/2011 4 10 2011 14 668 524360 4820837 118 38
10:00:50 1/3/2014 1 3 2014 10 916 522612 4820832 140 40
14:00:13 4/15/2008 4 15 2008 14 635 525169 4820841 32 40
8:00:54 3/21/2011 3 21 2011 8 654 523896 4820836 144 40
6:00:54 3/26/2012 3 26 2012 6 666 524957 4820840 32 40
16:00:55 3/26/2010 3 26 2010 16 644 526821 4820847 25 40
14:00:54 4/7/2010 4 7 2010 14 644 525636 4820844 29 40
10:00:53 3/12/2014 3 12 2014 10 918 524759 4820841 34 40
10:00:14 4/5/2009 4 5 2009 10 642 523917 4820838 144 40
10:00:38 4/3/2011 4 3 2011 10 664 524389 4820840 118 38
12:00:06 3/25/2008 3 25 2008 12 637 523938 4820838 144 40
14:00:50 3/17/2012 3 17 2012 14 666 524057 4820839 118 38
18:00:48 4/22/2011 4 22 2011 18 668 526622 4820848 27 40
8:00:48 3/21/2011 3 21 2011 8 660 523948 4820839 144 40
4:00:53 12/10/2012 12 10 2012 4 665 523655 4820838 144 40
16:00:50 4/2/2010 4 2 2010 16 653 524382 4820841 118 38
10:00:55 4/1/2009 4 1 2009 10 645 523376 4820837 143 40
14:00:42 4/26/2013 4 26 2013 14 658 524211 4820840 118 38
18:00:55 4/11/2011 4 11 2011 18 661 522217 4820834 139 40
18:00:46 3/13/2014 3 13 2014 18 913 528044 4820856 33 40
2:00:51 4/11/2009 4 11 2009 2 638 521507 4820832 692 27
2:00:51 4/11/2009 4 11 2009 2 638 521507 4820832 693 27
10:00:54 4/7/2009 4 7 2009 10 644 524523 4820842 34 40
6:00:54 4/3/2012 4 3 2012 6 674 521636 4820833 142 40
18:00:24 4/9/2011 4 9 2011 18 659 522830 4820837 141 40
18:00:53 2/9/2010 2 9 2010 18 642 528177 4820857 33 40
4:00:41 4/29/2014 4 29 2014 4 909 524179 4820842 118 38
0:00:44 2/10/2010 2 10 2010 0 642 528172 4820857 33 40
2:00:40 2/22/2010 2 22 2010 2 642 525897 4820848 29 40
18:00:42 12/18/2010 12 18 2010 18 801 522737 4820837 140 40
8:01:19 4/15/2011 4 15 2011 8 669 524592 4820844 34 40
16:00:56 4/7/2010 4 7 2010 16 644 525636 4820848 29 40
14:00:30 4/14/2011 4 14 2011 14 659 524929 4820845 32 40
10:00:47 4/7/2009 4 7 2009 10 637 524570 4820844 34 40
0:00:49 1/7/2011 1 7 2011 0 638 523010 4820838 141 40
4:00:49 3/23/2014 3 23 2014 4 918 524554 4820844 34 40
4:01:05 4/3/2012 4 3 2012 4 674 521744 4820835 142 40
22:00:42 2/9/2010 2 9 2010 22 642 528180 4820859 33 40
4:00:53 2/9/2010 2 9 2010 4 642 528176 4820859 33 40
10:00:25 4/16/2011 4 16 2011 10 666 524933 4820846 32 40
14:00:47 4/9/2010 4 9 2010 14 655 527352 4820856 26 40
20:00:55 3/26/2013 3 26 2013 20 671 522105 4820837 139 40
12:00:29 4/6/2011 4 6 2011 12 654 525236 4820848 30 40
18:00:54 4/16/2014 4 16 2014 18 917 525896 4820850 29 40
4:01:11 4/10/2013 4 10 2013 4 663 525797 4820850 29 40
18:00:41 3/22/2014 3 22 2014 18 908 522897 4820840 141 40
8:01:05 2/9/2010 2 9 2010 8 642 528191 4820861 33 40
12:00:26 4/6/2011 4 6 2011 12 662 524870 4820848 32 40
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12:00:42 3/7/2014 3 7 2014 12 918 523765 4820844 144 40
6:00:43 3/24/2012 3 24 2012 6 671 523914 4820845 144 40
22:00:49 4/12/2011 4 12 2011 22 661 521502 4820837 692 27
22:00:49 4/12/2011 4 12 2011 22 661 521502 4820837 693 27
10:00:47 3/25/2011 3 25 2011 10 666 523320 4820843 143 40
18:01:12 1/5/2011 1 5 2011 18 638 523097 4820842 141 40
8:00:36 4/15/2011 4 15 2011 8 668 524719 4820848 34 40
14:01:09 4/15/2012 4 15 2012 14 677 523996 4820846 144 40
14:00:50 1/12/2010 1 12 2010 14 644 523321 4820844 143 40
8:01:39 4/11/2010 4 11 2010 8 746 527183 4820859 25 40
0:00:53 4/18/2010 4 18 2010 0 652 526974 4820858 25 40
10:00:28 4/9/2012 4 9 2012 10 666 525021 4820851 32 40
22:00:42 1/5/2011 1 5 2011 22 638 523093 4820844 141 40
0:00:50 4/1/2014 4 1 2014 0 918 521770 4820840 142 40
12:00:42 4/14/2011 4 14 2011 12 658 524822 4820850 32 40
6:00:47 2/9/2010 2 9 2010 6 642 528179 4820864 33 40
12:01:08 4/28/2011 4 28 2011 12 668 525308 4820853 30 40
4:00:47 3/26/2012 3 26 2012 4 679 524470 4820850 34 40
14:00:44 4/29/2009 4 29 2009 14 645 524219 4820849 118 38
10:00:21 4/3/2011 4 3 2011 10 658 524769 4820851 34 40
14:00:43 1/21/2009 1 21 2009 14 632 523090 4820846 141 40
10:00:14 3/24/2011 3 24 2011 10 662 523375 4820847 143 40
0:00:23 3/25/2012 3 25 2012 0 681 523232 4820846 143 40
16:02:54 3/16/2010 3 16 2010 16 642 526016 4820856 28 40
18:00:55 4/22/2011 4 22 2011 18 650 523709 4820848 144 40
2:00:33 2/9/2010 2 9 2010 2 642 528193 4820866 33 40
14:00:43 3/18/2014 3 18 2014 14 908 523847 4820849 144 40
16:01:14 4/10/2010 4 10 2010 16 640 523649 4820848 144 40
8:00:47 1/4/2013 1 4 2013 8 677 522087 4820843 139 40
18:00:53 4/11/2011 4 11 2011 18 655 522242 4820843 139 40
12:00:24 3/21/2010 3 21 2010 12 642 523390 4820848 143 40
14:01:53 5/1/2010 5 1 2010 14 650 523620 4820849 144 40
10:00:43 4/12/2009 4 12 2009 10 643 523454 4820848 143 40
8:00:43 3/21/2011 3 21 2011 8 668 523802 4820849 144 40
14:00:44 4/9/2011 4 9 2011 14 666 524951 4820854 32 40
10:00:43 5/11/2011 5 11 2011 10 654 524158 4820851 118 38
14:00:41 4/26/2014 4 26 2014 14 908 525947 4820858 29 40
2:00:56 4/5/2009 4 5 2009     2       642     523259  4820848 143     40
2:00:27 1/8/2010        1       8       2010    2       644     523228  4820848 143     40
16:01:23        4/26/2014       4       26      2014    16      908     525956  4820858 29      40
10:00:43        3/20/2011       3       20      2011    10      659     523877  4820851 144     40
14:00:42        4/16/2012       4       16      2012    14      677     523219  4820849 143     40
10:00:47        3/20/2011       3       20      2011    10      662     523760  4820851 144     40
10:01:18        1/4/2013        1       4       2013    10      677     522166  4820845 139     40
14:00:53        4/7/2009        4       7       2009    14      638     524906  4820855 32      40
18:00:43        4/21/2012       4       21      2012    18      665     524378  4820854 118     38
0:00:41 1/6/2011        1       6       2011    0       638     523091  4820850 141     40
6:00:47 12/6/2013       12      6       2013    6       916     528396  4820870 33      40
10:00:47        4/27/2008       4       27      2008    10      631     523245  4820850 143     40
4:00:43 4/5/2009        4       5       2009    4       642     523256  4820850 143     40
12:00:24        12/29/2012      12      29      2012    12      670     523135  4820850 141     40
18:01:03        1/26/2014       1       26      2014    18      916     522688  4820849 140     40
14:00:07        4/4/2009        4       4       2009    14      644     522772  4820849 140     40
10:00:49        4/2/2014        4       2       2014    10      907     523927  4820853 144     40
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16:00:52        3/20/2013       3       20      2013    16      671     524938  4820857 32      40
18:00:53        1/6/2011        1       6       2011    18      638     522973  4820850 141     40
10:00:48        2/19/2011       2       19      2011    10      642     525134  4820858 32      40
10:00:48        1/17/2014       1       17      2014    10      913     528784  4820873 35      40
16:00:53        4/18/2009       4       18      2009    16      641     523462  4820852 143     40
0:00:47 4/12/2011       4       12      2011    0       661     521441  4820846 692     27
0:00:47 4/12/2011       4       12      2011    0       661     521441  4820846 693     27
10:00:24        4/3/2011        4       3       2011    10      650     524227  4820856 118     38
2:00:42 3/29/2013       3       29      2013    2       658     521688  4820847 142     40
14:00:54        3/7/2014        3       7       2014    14      918     523790  4820854 144     40
14:00:25        12/29/2012      12      29      2012    14      670     523137  4820852 141     40
10:00:42        1/22/2009       1       22      2009    10      632     523104  4820852 141     40
10:00:36        3/26/2012       3       26      2012    10      681     524275  4820856 118     38
18:00:56        4/19/2011       4       19      2011    18      661     521490  4820847 692     27
18:00:56        4/19/2011       4       19      2011    18      661     521490  4820847 693     27
12:00:22        4/6/2011        4       6       2011    12      660     524905  4820859 32      40
0:00:53 3/25/2010       3       25      2010    0       653     521634  4820848 142     40
0:00:23 4/13/2011       4       13      2011    0       661     521476  4820848 692     27
0:00:23 4/13/2011       4       13      2011    0       661     521476  4820848 693     27
12:00:43        3/20/2011       3       20      2011    12      660     523489  4820854 143     40
6:00:44 3/30/2013       3       30      2013    6       658     521705  4820849 142     40
2:00:54 12/27/2013      12      27      2013    2       918     528653  4820875 35      40
2:00:49 12/5/2011       12      5       2011    2       801     523233  4820854 143     40
12:00:41        4/26/2013       4       26      2013    12      658     524246  4820858 118     38
22:00:43        1/6/2011        1       6       2011    22      638     522968  4820853 141     40
10:00:56        4/4/2010        4       4       2010    10      644     524131  4820857 118     38
10:00:55        4/14/2011       4       14      2011    10      668     524782  4820860 34      40
12:00:50        1/22/2009       1       22      2009    12      632     523102  4820854 141     40
18:01:42        4/3/2009        4       3       2009    18      648     523567  4820856 143     40
12:00:55        4/10/2009       4       10      2009    12      637     524218  4820858 118     38
14:00:14        4/9/2008        4       9       2008    14      636     523207  4820855 143     40
16:00:42        4/13/2011       4       13      2011    16      801     524663  4820860 34      40
2:00:50 4/12/2011       4       12      2011    2       662     521500  4820849 692     27
2:00:50 4/12/2011       4       12      2011    2       662     521500  4820849 693     27
16:00:42        4/9/2011        4       9       2011    16      650     525017  4820862 32      40
16:00:31        4/21/2014       4       21      2014    16      914     523840  4820857 144     40
4:00:48 3/26/2012       3       26      2012    4       678     524731  4820861 34      40
10:01:21        3/26/2014       3       26      2014    10      916     524160  4820859 118     38
22:00:48        3/24/2012       3       24      2012    22      681     523222  4820856 143     40
10:00:43        3/27/2010       3       27      2010    10      654     525334  4820864 30      40
10:01:17        4/4/2012        4       4       2012    10      679     525514  4820864 30      40
12:00:08        4/3/2011        4       3       2011    12      654     524164  4820860 118     38
14:00:42        4/4/2014        4       4       2014    14      917     524405  4820861 34      40
10:00:25        4/15/2012       4       15      2012    10      670     523923  4820859 144     40
16:00:27        4/9/2011        4       9       2011    16      663     525061  4820864 32      40
12:00:50        3/20/2011       3       20      2011    12      661     523531  4820858 143     40
10:00:53        3/27/2010       3       27      2010    10      644     525622  4820866 29      40
12:00:16        4/7/2010        4       7       2010    12      640     525102  4820864 32      40
18:00:36        12/31/2012      12      31      2012    18      679     523143  4820857 141     40
2:00:51 3/27/2013       3       27      2013    2       679     521578  4820852 692     27
2:00:51 3/27/2013       3       27      2013    2       679     521578  4820852 693     27
8:00:48 4/23/2011       4       23      2011    8       669     524428  4820862 34      40
18:01:11        3/25/2009       3       25      2009    18      645     523289  4820858 143     40
10:00:24        3/25/2008       3       25      2008    10      637     523931  4820861 144     40
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12:01:08        3/26/2012       3       26      2012    12      671     524323  4820862 118     38
12:00:23        4/6/2011        4       6       2011    12      663     524900  4820865 32      40
8:00:53 4/11/2012       4       11      2012    8       670     525920  4820868 29      40
4:00:14 3/29/2013       3       29      2013    4       658     521692  4820854 142     40
16:00:48        4/16/2014       4       16      2014    16      917     525769  4820868 29      40
0:00:48 3/27/2013       3       27      2013    0       679     521574  4820854 692     27
0:00:48 3/27/2013       3       27      2013    0       679     521574  4820854 693     27
10:00:25        3/20/2011       3       20      2011    10      801     523923  4820861 144     40
12:00:48        4/11/2010       4       11      2010    12      801     523358  4820860 143     40
18:00:54        4/8/2011        4       8       2011    18      650     523427  4820860 143     40
14:00:48        1/14/2010       1       14      2010    14      643     526054  4820870 28      40
18:00:42        3/25/2012       3       25      2012    18      678     525291  4820867 30      40
10:00:23        4/7/2008        4       7       2008    10      635     523277  4820860 143     40
22:00:53        12/31/2012      12      31      2012    22      679     523153  4820860 141     40
10:02:33        3/23/2012       3       23      2012    10      679     523914  4820863 144     40
6:00:28 4/5/2010        4       5       2010    6       639     526924  4820874 25      40
18:00:14        4/27/2009       4       27      2009    18      645     528130  4820880 33      40
8:00:53 3/20/2011       3       20      2011    8       666     523506  4820862 143     40
18:00:59        4/4/2009        4       4       2009    18      646     522752  4820860 140     40
4:00:40 3/27/2013       3       27      2013    4       679     521814  4820857 142     40
8:00:41 3/21/2011       3       21      2011    8       667     523884  4820864 144     40
10:00:24        3/20/2011       3       20      2011    10      658     523902  4820865 144     40
16:00:53        4/14/2010       4       14      2010    16      642     525809  4820872 29      40
12:00:22        4/4/2009        4       4       2009    12      644     522844  4820862 141     40
22:00:32        3/26/2013       3       26      2013    22      679     521575  4820857 692     27
22:00:32        3/26/2013       3       26      2013    22      679     521575  4820857 693     27
0:00:50 3/26/2009       3       26      2009    0       645     523320  4820863 143     40
8:00:48 4/21/2012       4       21      2012    8       670     524293  4820867 118     38
18:00:48        3/17/2011       3       17      2011    18      650     523814  4820866 144     40
14:01:11        3/24/2010       3       24      2010    14      653     523441  4820865 143     40
0:00:28 4/25/2013       4       25      2013    0       658     521424  4820859 692     27
0:00:28 4/25/2013       4       25      2013    0       658     521424  4820859 693     27
12:00:48        3/13/2014       3       13      2014    12      908     525202  4820872 30      40
6:00:54 1/4/2013        1       4       2013    6       677     522067  4820861 139     40
10:00:48        5/3/2011        5       3       2011    10      668     528282  4820885 33      40
22:00:19        3/25/2009       3       25      2009    22      645     523275  4820866 143     40
2:00:41 11/28/2013      11      28      2013    2       911     528029  4820884 33      40
18:00:15        4/9/2011        4       9       2011    18      658     523104  4820866 141     40
14:00:54        3/21/2014       3       21      2014    14      913     527760  4820884 31      40
16:00:51        3/24/2014       3       24      2014    16      913     528004  4820885 31      40
16:00:48        4/16/2014       4       16      2014    16      907     524581  4820872 34      40
10:01:12        3/24/2014       3       24      2014    10      913     527533  4820883 26      40
16:00:47        3/25/2014       3       25      2014    16      909     525118  4820874 32      40
12:00:29        3/14/2012       3       14      2012    12      666     523506  4820868 143     40
14:00:54        4/16/2013       4       16      2013    14      658     524521  4820872 34      40
18:00:54        3/25/2010       3       25      2010    18      647     522774  4820866 140     40
10:00:41        3/19/2011       3       19      2011    10      668     523518  4820869 143     40
4:00:25 12/27/2013      12      27      2013    4       918     528676  4820889 35      40
12:00:47        1/12/2010       1       12      2010    12      639     523184  4820868 141     40
22:00:53        4/11/2011       4       11      2011    22      661     521484  4820863 692     27
22:00:53        4/11/2011       4       11      2011    22      661     521484  4820863 693     27
10:00:42        3/8/2014        3       8       2014    10      908     523829  4820871 144     40
18:00:27        4/16/2014       4       16      2014    18      907     524646  4820874 34      40
16:00:53        4/16/2013       4       16      2013    16      677     524258  4820873 118     38
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16:00:47        3/16/2011       3       16      2011    16      650     523798  4820872 144     40
2:00:54 4/18/2014       4       18      2014    2       913     523980  4820873 144     40
10:00:24        4/3/2011        4       3       2011    10      801     524632  4820875 34      40
10:00:41        4/15/2010       4       15      2010    10      746     525812  4820880 29      40
18:01:48        4/3/2014        4       3       2014    18      914     522696  4820869 140     40
6:00:42 4/5/2009        4       5       2009    6       642     523259  4820871 143     40
14:00:15        3/27/2010       3       27      2010    14      651     526692  4820884 27      40
20:00:53        4/3/2014        4       3       2014    20      914     521562  4820867 692     27
20:00:53        4/3/2014        4       3       2014    20      914     521562  4820867 693     27
18:00:44        3/31/2014       3       31      2014    18      908     524456  4820876 34      40
10:00:54        4/9/2008        4       9       2008    10      633     523208  4820872 143     40
10:00:45        4/14/2011       4       14      2011    10      664     524789  4820878 34      40
4:00:47 4/3/2012        4       3       2012    4       680     521679  4820867 142     40
18:00:14        3/22/2014       3       22      2014    18      917     522920  4820871 141     40
10:03:03        3/20/2011       3       20      2011    10      654     523944  4820875 144     40
6:00:54 4/3/2012        4       3       2012    6       680     521674  4820867 142     40
14:01:11        4/16/2013       4       16      2013    14      677     524255  4820877 118     38
2:00:36 4/3/2012        4       3       2012    2       680     521675  4820868 142     40
10:00:48        3/23/2013       3       23      2013    10      671     525010  4820880 32      40
6:00:15 4/12/2011       4       12      2011    6       661     521451  4820868 692     27
6:00:15 4/12/2011       4       12      2011    6       661     521451  4820868 693     27
18:01:23        4/30/2011       4       30      2011    18      655     523055  4820874 141     40
4:00:54 4/12/2011       4       12      2011    4       661     521447  4820868 692     27
4:00:54 4/12/2011       4       12      2011    4       661     521447  4820868 693     27
8:00:54 3/16/2010       3       16      2010    8       650     526595  4820887 27      40
10:00:59        3/26/2012       3       26      2012    10      666     524457  4820879 34      40
12:00:09        4/9/2008        4       9       2008    12      633     523208  4820875 143     40
16:00:53        12/18/2010      12      18      2010    16      801     522708  4820873 140     40
12:00:50        4/6/2008        4       6       2008    12      632     523294  4820876 143     40
20:00:48        4/1/2014        4       1       2014    20      918     522154  4820873 139     40
18:01:30        1/2/2014        1       2       2014    18      916     523027  4820876 141     40
2:00:47 4/13/2011       4       13      2011    2       661     521445  4820871 692     27
2:00:47 4/13/2011       4       13      2011    2       661     521445  4820871 693     27
18:00:21        4/14/2012       4       14      2012    18      658     523228  4820877 143     40
16:00:41        4/15/2010       4       15      2010    16      654     523518  4820879 143     40
14:00:53        4/16/2014       4       16      2014    14      917     525717  4820887 29      40
14:00:41        1/5/2013        1       5       2013    14      679     522992  4820877 141     40
4:00:52 2/3/2014        2       3       2014    4       907     522851  4820877 141     40
8:00:42 4/15/2011       4       15      2011    8       659     524743  4820883 34      40
16:00:54        1/5/2013        1       5       2013    16      679     522561  4820876 140     40
12:00:49        4/15/2012       4       15      2012    12      670     523855  4820880 144     40
8:00:53 3/21/2011       3       21      2011    8       666     523783  4820880 144     40
12:00:53        3/15/2013       3       15      2013    12      663     523470  4820879 143     40
18:00:56        4/18/2014       4       18      2014    18      917     524633  4820884 34      40
10:00:31        2/10/2010       2       10      2010    10      642     527849  4820897 31      40
18:00:52        1/25/2009       1       25      2009    18      633     521548  4820874 692     27
18:00:52        1/25/2009       1       25      2009    18      633     521548  4820874 693     27
10:00:41        4/18/2010       4       18      2010    10      652     525592  4820888 30      40
8:00:47 4/8/2010        4       8       2010    8       652     525244  4820887 30      40
10:00:54        3/16/2012       3       16      2012    10      663     523372  4820881 143     40
22:00:37        12/27/2009      12      27      2009    22      644     523189  4820880 141     40
10:01:00        1/4/2014        1       4       2014    10      907     523091  4820880 141     40
10:00:24        3/24/2011       3       24      2011    10      666     523363  4820881 143     40
20:00:24        1/24/2012       1       24      2012    20      666     526026  4820891 28      40
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18:00:52        4/10/2009       4       10      2009    18      647     521412  4820875 692     27
18:00:52        4/10/2009       4       10      2009    18      647     521412  4820875 693     27
12:00:17        4/7/2009        4       7       2009    12      648     524561  4820886 34      40
18:00:49        4/11/2011       4       11      2011    18      661     521772  4820877 142     40
6:01:47 3/29/2013       3       29      2013    6       658     521739  4820877 142     40
4:00:41 4/23/2008       4       23      2008    4       631     521448  4820876 692     27
4:00:41 4/23/2008       4       23      2008    4       631     521448  4820876 693     27
12:00:54        4/7/2009        4       7       2009    12      641     524312  4820886 118     38
2:00:54 4/14/2009       4       14      2009    2       645     528317  4820902 33      40
8:00:47 4/18/2013       4       18      2013    8       671     526052  4820893 28      40
12:00:47        4/16/2012       4       16      2012    12      658     523656  4820884 144     40
0:00:35 1/28/2012       1       28      2012    0       665     523162  4820883 141     40
12:00:44        3/18/2014       3       18      2014    12      908     523871  4820885 144     40
12:00:48        3/20/2011       3       20      2011    12      663     523652  4820884 144     40
12:00:27        4/4/2009        4       4       2009    12      633     522668  4820881 140     40
2:00:43 1/4/2013        1       4       2013    2       677     522073  4820879 139     40
20:00:49        12/20/2013      12      20      2013    20      913     527738  4820901 31      40
10:01:22        4/9/2012        4       9       2012    10      673     525181  4820891 32      40
12:00:30        3/16/2012       3       16      2012    12      663     523351  4820884 143     40
6:02:54 3/25/2014       3       25      2014    6       918     524814  4820889 32      40
16:00:42        4/9/2011        4       9       2011    16      668     525015  4820890 32      40
4:00:47 1/4/2013        1       4       2013    4       677     522063  4820881 139     40
14:00:56        3/20/2011       3       20      2011    14      654     524109  4820888 118     38
16:00:28        3/18/2012       3       18      2012    16      666     523408  4820886 143     40
8:00:55 4/9/2012        4       9       2012    8       672     525090  4820892 32      40
10:00:24        3/19/2011       3       19      2011    10      650     523573  4820887 143     40
10:00:54        3/8/2014        3       8       2014    10      917     523698  4820887 144     40
12:00:23        4/4/2010        4       4       2010    12      644     524145  4820889 118     38
10:00:48        3/26/2012       3       26      2012    10      675     524377  4820890 118     38
12:00:47        4/24/2011       4       24      2011    12      668     527705  4820903 31      40
0:00:54 12/27/2013      12      27      2013    0       918     528650  4820907 35      40
8:00:49 3/16/2010       3       16      2010    8       644     526914  4820900 25      40
6:00:55 3/30/2013       3       30      2013    6       677     521831  4820882 142     40
22:00:48        3/31/2014       3       31      2014    22      918     521814  4820882 142     40
18:00:48        3/27/2010       3       27      2010    18      650     524698  4820893 34      40
14:00:30        4/7/2009        4       7       2009    14      635     524409  4820892 34      40
14:00:30        3/20/2010       3       20      2010    14      642     523785  4820889 144     40
22:00:30        4/10/2013       4       10      2013    22      663     521463  4820882 692     27
22:00:30        4/10/2013       4       10      2013    22      663     521463  4820882 693     27
12:00:41        4/3/2011        4       3       2011    12      801     524626  4820893 34      40
16:00:53        2/9/2010        2       9       2010    16      642     528268  4820907 33      40
2:00:47 4/12/2011       4       12      2011    2       661     521437  4820882 692     27
2:00:47 4/12/2011       4       12      2011    2       661     521437  4820882 693     27
10:00:53        3/19/2011       3       19      2011    10      654     523465  4820889 143     40
14:00:55        3/23/2012       3       23      2012    14      679     524130  4820891 118     38
8:00:53 4/9/2012        4       9       2012    8       673     525165  4820895 32      40
18:01:26        4/9/2011        4       9       2011    18      668     523192  4820889 141     40
18:00:54        1/5/2013        1       5       2013    18      679     522381  4820886 139     40
10:00:51        4/7/2009        4       7       2009    10      648     524554  4820894 34      40
4:00:54 4/8/2012        4       8       2012    4       663     521445  4820883 692     27
4:00:54 4/8/2012        4       8       2012    4       663     521445  4820883 693     27
16:00:44        4/8/2011        4       8       2011    16      666     524579  4820894 34      40
14:00:48        3/20/2011       3       20      2011    14      659     522728  4820888 140     40
18:00:48        4/14/2010       4       14      2010    18      644     525591  4820899 30      40
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18:01:20        4/12/2009       4       12      2009    18      645     526637  4820903 27      40
0:00:43 4/9/2009        4       9       2009    0       635     521432  4820884 692     27
0:00:43 4/9/2009        4       9       2009    0       635     521432  4820884 693     27
14:00:53        3/24/2011       3       24      2011    14      650     523350  4820891 143     40
12:00:42        4/14/2011       4       14      2011    12      650     524735  4820896 34      40
12:00:48        3/23/2013       3       23      2013    12      671     525030  4820897 32      40
10:01:41        3/23/2012       3       23      2012    10      678     523812  4820893 144     40
12:00:23        4/19/2008       4       19      2008    12      637     523736  4820893 144     40
8:00:56 12/23/2012      12      23      2012    8       666     528725  4820913 35      40
18:00:42        5/2/2013        5       2       2013    18      658     523686  4820894 144     40
12:00:21        4/10/2008       4       10      2008    12      633     523618  4820893 144     40
18:00:53        12/16/2010      12      16      2010    18      639     527115  4820907 25      40
14:00:21        4/16/2012       4       16      2012    14      666     524453  4820897 34      40
12:00:41        4/6/2011        4       6       2011    12      668     525335  4820900 30      40
12:00:56        3/15/2014       3       15      2014    12      918     525290  4820900 30      40
8:00:53 3/16/2010       3       16      2010    8       638     526624  4820905 27      40
14:00:40        4/30/2011       4       30      2011    14      655     523888  4820895 144     40
8:00:53 3/24/2012       3       24      2012    8       666     524615  4820898 34      40
22:00:53        4/22/2014       4       22      2014    22      908     522021  4820889 139     40
10:00:22        3/15/2014       3       15      2014    10      918     525257  4820901 30      40
12:01:54        4/23/2011       4       23      2011    12      669     524527  4820899 34      40
10:01:11        3/20/2011       3       20      2011    10      663     523732  4820896 144     40
18:00:39        4/9/2011        4       9       2011    18      659     521790  4820890 142     40
12:00:53        4/11/2009       4       11      2009    12      646     524564  4820899 34      40
10:01:00        3/19/2011       3       19      2011    10      662     523512  4820896 143     40
8:00:47 4/30/2011       4       30      2011    8       669     524307  4820898 118     38
20:00:45        4/8/2011        4       8       2011    20      666     522213  4820891 139     40
18:00:43        4/4/2009        4       4       2009    18      645     522710  4820893 140     40
6:00:42 12/23/2012      12      23      2012    6       666     528740  4820916 35      40
12:00:54        3/17/2012       3       17      2012    12      666     524320  4820899 118     38
10:00:42        3/13/2014       3       13      2014    10      908     525179  4820902 32      40
16:00:40        4/29/2009       4       29      2009    16      648     523187  4820895 141     40
8:00:41 3/20/2011       3       20      2011    8       650     523488  4820896 143     40
8:00:53 5/1/2010        5       1       2010    8       639     525123  4820903 32      40
10:00:54        2/9/2010        2       9       2010    10      642     528211  4820915 33      40
8:00:41 4/18/2008       4       18      2008    8       637     523271  4820896 143     40
8:00:53 4/8/2008        4       8       2008    8       637     523248  4820896 143     40
14:00:55        3/23/2012       3       23      2012    14      676     524151  4820899 118     38
2:00:48 4/12/2011       4       12      2011    2       655     521565  4820891 692     27
2:00:48 4/12/2011       4       12      2011    2       655     521565  4820891 693     27
8:00:08 4/12/2008       4       12      2008    8       631     523125  4820896 141     40
8:01:12 3/20/2011       3       20      2011    8       662     523500  4820897 143     40
12:00:41        3/27/2010       3       27      2010    12      650     524293  4820901 118     38
10:00:25        3/20/2011       3       20      2011    10      664     523947  4820900 144     40
14:00:48        3/27/2010       3       27      2010    14      650     524392  4820902 118     38
16:00:47        4/6/2013        4       6       2013    16      677     524612  4820903 34      40
18:00:22        3/12/2014 3 12 2014 18 918 525406 4820906 30 40
10:00:21 3/20/2011 3 20 2011 10 660 523829 4820901 144 40
18:00:48 5/8/2011 5 8 2011 18 668 527195 4820914 25 40
12:00:55 2/9/2010 2 9 2010 12 642 528207 4820918 33 40
14:00:47 4/13/2012 4 13 2012 14 673 523057 4820899 141 40
18:00:53 4/10/2011 4 10 2011 18 650 522681 4820898 140 40
12:00:54 12/21/2010 12 21 2010 12 642 523490 4820901 143 40
14:00:43 4/1/2009 4 1 2009 14 635 523227 4820900 143 40
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14:00:31 4/13/2011 4 13 2011 14 664 525133 4820907 32 40
10:00:44 4/13/2011 4 13 2011 10 654 525162 4820907 32 40
12:00:47 4/10/2008 4 10 2008 12 637 523618 4820901 144 40
18:01:18 2/9/2010 2 9 2010 18 642 528297 4820920 33 40
14:00:45 4/15/2012 4 15 2012 14 671 523341 4820901 143 40
16:00:50 4/26/2009 4 26 2009 16 645 528142 4820920 33 40
10:00:54 3/31/2011 3 31 2011 10 668 524345 4820905 118 38
0:00:47 3/24/2012 3 24 2012 0 680 523457 4820902 143 40
10:00:38 3/23/2014 3 23 2014 10 907 524049 4820905 118 38
18:00:27 4/19/2011 4 19 2011 18 659 521503 4820896 692 27
18:00:27 4/19/2011 4 19 2011 18 659 521503 4820896 693 27
14:00:49 4/4/2009 4 4 2009 14 633 522566 4820900 140 40
10:00:47 4/8/2010 4 8 2010 10 652 525228 4820909 30 40
14:00:48 4/10/2011 4 10 2011 14 662 524476 4820907 34 40
10:00:35 4/1/2014 4 1 2014 10 908 523956 4820905 144 40
16:00:35 4/8/2011 4 8 2011 16 654 524409 4820907 34 40
12:00:53 3/23/2014 3 23 2014 12 914 523688 4820904 144 40
8:00:54 4/12/2008 4 12 2008 8 636 523234 4820903 143 40
16:00:53 1/9/2010 1 9 2010 16 644 522442 4820901 140 40
14:00:40 2/9/2010 2 9 2010 14 642 528206 4820923 33 40
12:00:53 4/13/2011 4 13 2011 12 664 525133 4820911 32 40
8:00:55 1/7/2011 1 7 2011 8 638 523631 4820906 144 40
10:00:54 3/8/2014 3 8 2014 10 918 523777 4820906 144 40
12:01:03 3/14/2014 3 14 2014 12 916 525577 4820914 30 40
12:00:18 3/27/2010 3 27 2010 12 642 524919 4820912 32 40
22:00:48 4/10/2011 4 10 2011 22 650 522663 4820904 140 40
16:00:38 4/1/2010 4 1 2010 16 644 524114 4820909 118 38
12:00:42 3/24/2011 3 24 2011 12 650 523370 4820906 143 40
14:00:55 4/11/2010 4 11 2010 14 640 524125 4820909 118 38
14:00:36 3/28/2010 3 28 2010 14 653 525042 4820913 32 40
16:00:53 1/4/2013 1 4 2013 16 679 522727 4820905 140 40
6:00:53 4/11/2011 4 11 2011 6 650 522665 4820905 140 40
22:00:50 12/26/2013 12 26 2013 22 907 523056 4820906 141 40
18:00:42 4/15/2011 4 15 2011 18 666 524038 4820910 118 38
12:00:20 4/20/2011 4 20 2011 12 658 524810 4820913 32 40
8:00:50 3/27/2013 3 27 2013 8 663 521822 4820902 142 40
2:01:12 11/27/2010 11 27 2010 2 801 523445 4820908 143 40
10:01:24 3/15/2014 3 15 2014 10 916 525460 4820915 30 40
18:00:57 3/16/2010 3 16 2010 18 642 526049 4820918 28 40
6:00:23 4/23/2008 4 23 2008 6 631 521453 4820902 692 27
6:00:23 4/23/2008 4 23 2008 6 631 521453 4820902 693 27
10:00:49 1/12/2010 1 12 2010 10 633 523156 4820907 141 40
14:00:42 4/18/2009 4 18 2009 14 641 523626 4820909 144 40
18:00:41 4/17/2013 4 17 2013 18 658 525066 4820915 32 40
16:00:22 12/29/2012 12 29 2012 16 670 523075 4820908 141 40
8:01:07 4/11/2011 4 11 2011 8 668 524467 4820913 34 40
4:00:15 3/26/2012 3 26 2012 4 676 524603 4820914 34 40
14:00:47 4/30/2011 4 30 2011 14 667 524352 4820913 118 38
14:00:47 3/23/2012 3 23 2012 14 678 524101 4820912 118 38
8:00:53 12/14/2012 12 14 2012 8 666 528375 4820929 33 40
18:00:41 4/11/2011 4 11 2011 18 662 521795 4820905 142 40
12:00:54 3/23/2014 3 23 2014 12 918 523891 4820912 144 40
10:00:14 3/24/2011 3 24 2011 10 667 523327 4820911 143 40
2:00:43 4/11/2011 4 11 2011 2 650 522661 4820909 140 40
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2:00:23 2/2/2012 2 2 2012 2 663 522421 4820908 140 40
16:00:48 4/1/2014 4 1 2014 16 918 523956 4820913 144 40
16:00:47 4/14/2009 4 14 2009 16 643 526011 4820921 28 40
12:00:49 3/17/2014 3 17 2014 12 916 524407 4820915 34 40
4:00:27 4/11/2011 4 11 2011 4 650 522658 4820909 140 40
22:00:56 4/2/2013 4 2 2013 22 663 521781 4820907 142 40
8:00:59 3/24/2014 3 24 2014 8 907 524436 4820917 34 40
14:00:53 4/13/2014 4 13 2014 14 916 527403 4820928 26 40
22:00:50 1/3/2013 1 3 2013 22 677 522048 4820909 139 40
10:00:27 3/23/2014 3 23 2014 10 918 523886 4820915 144 40
10:01:24 3/8/2014 3 8 2014 10 916 523674 4820914 144 40
8:00:48 3/21/2011 3 21 2011 8 662 523892 4820915 144 40
10:00:53 4/13/2011 4 13 2011 10 668 525101 4820920 32 40
4:00:48 2/2/2012 2 2 2012 4 663 522413 4820911 140 40
22:00:21 4/4/2009 4 4 2009 22 645 522767 4820912 140 40
16:00:32 3/27/2010 3 27 2010 16 801 524512 4820918 34 40
12:00:41 3/19/2010 3 19 2010 12 652 523979 4820917 144 40
0:00:23 4/3/2013 4 3 2013 0 663 521784 4820909 142 40
10:00:47 1/12/2010 1 12 2010 10 639 523193 4820914 141 40
6:00:42 4/14/2009 4 14 2009 6 645 528094 4820933 33 40
16:00:41 3/24/2011 3 24 2011 16 650 523330 4820915 143 40
12:00:44 3/20/2011 3 20 2011 12 668 523873 4820917 144 40
12:00:38 4/6/2011 4 6 2011 12 666 525236 4820922 30 40
0:00:37 1/4/2013 1 4 2013 0 677 522040 4820911 139 40
4:01:23 4/21/2011 4 21 2011 4 801 521486 4820910 692 27
4:01:23 4/21/2011 4 21 2011 4 801 521486 4820910 693 27
14:01:03 4/7/2010 4 7 2010 14 640 525567 4820924 30 40
0:00:47 4/11/2009 4 11 2009 0 638 521462 4820910 692 27
0:00:47 4/11/2009 4 11 2009 0 638 521462 4820910 693 27
20:00:29 12/26/2013 12 26 2013 20 907 523056 4820916 141 40
12:00:23 3/20/2011 3 20 2011 12 658 523890 4820920 144 40
18:00:46 4/22/2011 4 22 2011 18 654 523644 4820919 144 40
8:00:53 4/23/2011 4 23 2011 8 667 523605 4820919 144 40
4:00:55 4/29/2009 4 29 2009 4 648 525301 4820926 30 40
14:00:54 3/20/2010 3 20 2010 14 654 524851 4820924 32 40
14:01:11 4/23/2011 4 23 2011 14 669 524530 4820923 34 40
6:00:53 4/10/2013 4 10 2013 6 663 525662 4820927 29 40
16:00:48 4/9/2010 4 9 2010 16 655 527512 4820935 26 40
2:00:24 2/15/2010 2 15 2010 2 644 526676 4820931 27 40
10:00:35 3/31/2011 3 31 2011 10 666 524241 4820923 118 38
18:00:41 4/12/2009 4 12 2009 18 647 521465 4820914 692 27
18:00:41 4/12/2009 4 12 2009 18 647 521465 4820914 693 27
10:00:54 3/24/2011 3 24 2011 10 650 523397 4820920 143 40
10:00:50 4/1/2009 4 1 2009 10 635 523476 4820921 143 40
8:00:49 4/11/2011 4 11 2011 8 650 524127 4820924 118 38
10:00:42 3/20/2011 3 20 2011 10 668 523869 4820923 144 40
10:01:12 3/18/2014 3 18 2014 10 917 524322 4820924 118 38
2:00:47 1/7/2011 1 7 2011 2 638 523104 4820920 141 40
14:00:48 3/14/2014 3 14 2014 14 916 525588 4820929 30 40
12:00:41 3/20/2011 3 20 2011 12 667 523894 4820923 144 40
10:00:44 3/20/2011 3 20 2011 10 667 523893 4820924 144 40
12:00:41 3/20/2011 3 20 2011 12 664 523977 4820924 144 40
4:00:56 1/7/2011 1 7 2011 4 638 523136 4820921 141 40
0:00:42 3/25/2012 3 25 2012 0 677 523244 4820922 143 40
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22:00:44 4/9/2013 4 9 2013 22 663 525940 4820932 29 40
0:00:48 4/5/2009 4 5 2009 0 635 523565 4820923 143 40
10:00:50 3/29/2011 3 29 2011 10 659 524926 4820928 32 40
22:00:53 2/1/2012 2 1 2012 22 663 522451 4820920 140 40
14:00:26 4/12/2009 4 12 2009 14 640 522991 4820922 141 40
14:00:47 3/28/2010 3 28 2010 14 643 524997 4820929 32 40
12:00:53 3/15/2014 3 15 2014 12 916 525498 4820931 30 40
10:00:48 4/12/2009 4 12 2009 10 633 523567 4820925 143 40
8:00:53 3/20/2011 3 20 2011 8 663 523497 4820924 143 40
12:00:26 3/20/2011 3 20 2011 12 801 523919 4820926 144 40
12:00:16 3/27/2010 3 27 2010 12 746 525648 4820933 29 40
12:00:53 4/11/2009 4 11 2009 12 648 525220 4820931 30 40
0:00:27 4/11/2011 4 11 2011 0 650 522669 4820922 140 40
12:00:41 3/20/2011 3 20 2011 12 659 523888 4820927 144 40
12:00:40 4/12/2009 4 12 2009 12 640 522991 4820924 141 40
2:00:50 1/4/2014 1 4 2014 2 907 522313 4820922 139 40
6:00:53 2/2/2012 2 2 2012 6 663 522406 4820923 140 40
10:00:50 3/23/2012 3 23 2012 10 670 523705 4820928 144 40
14:00:32 3/14/2014 3 14 2014 14 908 525707 4820936 29 40
10:00:48 5/2/2011 5 2 2011 10 654 524069 4820930 118 38
10:00:43 3/26/2012 3 26 2012 10 678 524607 4820932 34 40
10:00:53 3/23/2014 3 23 2014 10 914 523671 4820929 144 40
10:00:55 4/26/2010 4 26 2010 10 651 524463 4820931 34 40
16:00:54 3/21/2014 3 21 2014 16 913 527863 4820945 31 40
20:00:53 2/1/2012 2 1 2012 20 663 522452 4820925 140 40
12:00:41 3/27/2010 3 27 2010 12 638 524471 4820932 34 40
10:00:45 3/26/2012 3 26 2012 10 677 524399 4820932 34 40
10:00:42 4/1/2009 4 1 2009 10 648 523422 4820929 143 40
12:00:09 4/11/2009 4 11 2009 12 638 524271 4820932 118 38
18:00:47 1/26/2009 1 26 2009 18 633 521437 4820923 692 27
18:00:47 1/26/2009 1 26 2009 18 633 521437 4820923 693 27
18:00:52 4/7/2011 4 7 2011 18 654 524444 4820933 34 40
16:00:47 4/16/2009 4 16 2009 16 643 523371 4820930 143 40
4:00:27 4/12/2011 4 12 2011 4 662 521489 4820924 692 27
4:00:27 4/12/2011 4 12 2011 4 662 521489 4820924 693 27
18:00:24 4/12/2013 4 12 2013 18 658 524118 4820934 118 38
18:00:43 5/15/2009 5 15 2009 18 645 527875 4820948 31 40
12:00:40 3/20/2011 3 20 2011 12 654 524005 4820934 144 40
12:00:50 4/20/2009 4 20 2009 12 640 523910 4820934 144 40
2:00:50 1/6/2011 1 6 2011 2 638 523132 4820931 141 40
12:00:38 4/13/2011 4 13 2011 12 801 524781 4820937 34 40
20:01:19 3/26/2013 3 26 2013 20 679 521971 4820928 142 40
14:00:55 4/13/2014 4 13 2014 14 909 527350 4820948 26 40
10:00:23 4/23/2011 4 23 2011 10 669 524437 4820937 34 40
0:01:05 2/2/2012 2 2 2012 0 663 522448 4820930 140 40
18:00:39 4/3/2014 4 3 2014 18 907 524709 4820938 34 40
8:02:54 4/11/2011 4 11 2011 8 662 524163 4820936 118 38
12:00:26 3/7/2014 3 7 2014 12 908 523573 4820934 143 40
6:00:55 4/12/2011 4 12 2011 6 662 521487 4820927 692 27
6:00:55 4/12/2011 4 12 2011 6 662 521487 4820927 693 27
10:01:17 4/2/2014 4 2 2014 10 909 523833 4820936 144 40
12:00:41 3/31/2014 3 31 2014 12 908 524285 4820938 118 38
8:00:54 2/2/2012 2 2 2012 8 663 522421 4820932 140 40
6:00:54 4/13/2011 4 13 2011 6 662 521674 4820930 142 40
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12:00:25 4/9/2008 4 9 2008 12 635 523381 4820936 143 40
8:00:48 1/17/2014 1 17 2014 8 913 528591 4820956 35 40
12:00:49 3/20/2011 3 20 2011 12 669 523761 4820937 144 40
8:00:54 1/6/2011 1 6 2011 8 638 523589 4820937 143 40
18:00:09 4/27/2011 4 27 2011 18 662 523422 4820937 143 40
14:00:54 3/11/2010 3 11 2010 14 642 525918 4820946 29 40
6:00:54 1/7/2011 1 7 2011 6 638 523131 4820936 141 40
18:00:49 2/1/2012 2 1 2012 18 663 522451 4820934 140 40
12:01:17 3/22/2013 3 22 2013 12 671 524499 4820941 34 40
6:00:53 1/6/2011 1 6 2011 6 638 523130 4820937 141 40
12:00:53 3/13/2014 3 13 2014 12 913 528801 4820959 35 40
14:00:43 4/4/2009 4 4 2009 14 638 522771 4820936 140 40
12:00:21 4/21/2008 4 21 2008 12 631 524720 4820943 34 40
10:00:44 4/4/2009 4 4 2009 10 646 523270 4820938 143 40
12:00:47 3/23/2014 3 23 2014 12 907 523970 4820941 144 40
10:00:31 1/12/2010 1 12 2010 10 642 523227 4820938 143 40
22:00:55 4/16/2014 4 16 2014 22 909 526054 4820949 28 40
12:00:48 4/7/2008 4 7 2008 12 637 523412 4820939 143 40
8:00:55 4/11/2012 4 11 2012 8 677 524227 4820942 118 38
12:00:44 3/25/2011 3 25 2011 12 662 523376 4820939 143 40
12:00:48 4/13/2012 4 13 2012 12 673 523097 4820939 141 40
18:00:48 4/14/2010 4 14 2010 18 642 525863 4820949 29 40
12:00:41 4/3/2008 4 3 2008 12 637 523216 4820939 143 40
10:00:41 3/19/2011 3 19 2011 10 663 523519 4820941 143 40
10:00:54 4/4/2012 4 4 2012 10 670 525770 4820949 29 40
18:00:45 4/9/2011 4 9 2011 18 666 523134 4820940 141 40
22:00:53 4/20/2011 4 20 2011 22 801 521440 4820934 692 27
22:00:53 4/20/2011 4 20 2011 22 801 521440 4820934 693 27
16:00:42 4/15/2010 4 15 2010 16 640 525208 4820947 30 40
14:00:47 3/31/2014 3 31 2014 14 908 524352 4820944 118 38
14:00:34 3/21/2010 3 21 2010 14 654 523896 4820943 144 40
4:00:26 1/6/2011 1 6 2011 4 638 523122 4820940 141 40
14:00:20 3/18/2014 3 18 2014 14 917 523592 4820942 143 40
6:00:53 4/29/2014 4 29 2014 6 909 524288 4820945 118 38
12:00:54 1/4/2013 1 4 2013 12 670 523192 4820941 141 40
22:00:50 12/4/2010 12 4 2010 22 639 528320 4820961 33 40
18:00:48 4/2/2013 4 2 2013 18 677 523747 4820943 144 40
14:00:56 3/17/2012 3 17 2012 14 663 523838 4820944 144 40
12:00:21 3/23/2012 3 23 2012 12 670 523980 4820944 144 40
12:00:42 4/4/2009 4 4 2009 12 638 522986 4820941 141 40
8:00:35 3/16/2014 3 16 2014 8 908 525571 4820950 30 40
12:00:44 1/12/2010 1 12 2010 12 642 523227 4820942 143 40
10:00:41 3/26/2012 3 26 2012 10 663 524285 4820946 118 38
8:00:50 4/15/2011 4 15 2011 8 650 524597 4820947 34 40
10:00:41 3/20/2011 3 20 2011 10 666 523911 4820945 144 40
10:00:51 3/26/2012 3 26 2012 10 679 524641 4820948 34 40
18:00:38 1/3/2013 1 3 2013 18 677 522023 4820939 139 40
0:00:47 3/27/2013 3 27 2013 0 663 521737 4820938 142 40
10:00:53 3/15/2013 3 15 2013 10 663 523496 4820944 143 40
22:01:23 4/16/2014 4 16 2014 22 916 525965 4820953 29 40
16:00:42 4/2/2014 4 2 2014 16 918 524372 4820948 118 38
2:00:24 1/28/2012 1 28 2012 2 658 523151 4820943 141 40
18:00:44 4/29/2011 4 29 2011 18 650 523630 4820945 144 40
16:00:17 4/24/2013 4 24 2013 16 658 523376 4820945 143 40
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10:00:53 2/2/2012 2 2 2012 10 663 523140 4820944 141 40
2:00:54 4/26/2009 4 26 2009 2 634 521904 4820940 142 40
22:00:53 3/26/2013 3 26 2013 22 663 521740 4820940 142 40
12:00:43 3/29/2014 3 29 2014 12 908 524635 4820950 34 40
4:00:37 1/28/2012 1 28 2012 4 658 523161 4820946 141 40
8:00:47 5/1/2013 5 1 2013 8 658 525116 4820953 32 40
12:00:42 4/22/2010 4 22 2010 12 639 525456 4820955 30 40
8:00:53 4/20/2010 4 20 2010 8 639 523699 4820948 144 40
14:00:48 3/27/2010 3 27 2010 14 642 524925 4820953 32 40
18:00:48 4/1/2014 4 1 2014 18 679 523183 4820947 141 40
12:00:47 4/3/2011 4 3 2011 12 650 524197 4820951 118 38
12:00:53 3/20/2011 3 20 2011 12 666 523928 4820950 144 40
12:00:47 3/29/2011 3 29 2011 12 660 524873 4820953 32 40
16:00:54 4/4/2009 4 4 2009 16 635 523555 4820949 143 40
18:00:22 4/15/2012 4 15 2012 18 658 524424 4820952 34 40
2:00:54 12/1/2011 12 1 2011 2 801 527541 4820964 26 40
16:00:43 1/8/2010 1 8 2010 16 647 522630 4820946 140 40
16:00:54 3/28/2010 3 28 2010 16 643 525074 4820955 32 40
0:00:12 4/12/2011 4 12 2011 0 655 521561 4820943 692 27
0:00:12 4/12/2011 4 12 2011 0 655 521561 4820943 693 27
0:00:51 3/24/2012 3 24 2012 0 670 523275 4820949 143 40
14:00:47 3/8/2014 3 8 2014 14 918 523802 4820951 144 40
12:00:56 3/18/2014 3 18 2014 12 917 523721 4820951 144 40
18:00:33 4/12/2008 4 12 2008 18 636 526574 4820962 27 40
4:00:42 3/24/2012 3 24 2012 4 670 523756 4820951 144 40
12:00:20 4/4/2010 4 4 2010 12 650 523957 4820952 144 40
12:00:42 4/12/2009 4 12 2009 12 644 524488 4820955 34 40
14:00:46 3/20/2010 3 20 2010 14 644 523723 4820952 144 40
16:00:24 4/21/2014 4 21 2014 16 913 523817 4820953 144 40
10:00:55 3/25/2010 3 25 2010 10 638 523606 4820952 144 40
14:00:26 4/19/2013 4 19 2013 14 658 523909 4820954 144 40
18:00:54 4/30/2011 4 30 2011 18 664 525477 4820959 30 40
18:00:56 12/30/2012 12 30 2012 18 679 523133 4820951 141 40
18:00:52 12/30/2012 12 30 2012 18 670 522515 4820949 140 40
8:00:48 4/9/2012 4 9 2012 8 679 525204 4820959 30 40
10:00:41 3/31/2011 3 31 2011 10 658 524251 4820956 118 38
16:00:56 4/10/2013 4 10 2013 16 663 525022 4820959 32 40
0:00:56 3/25/2012 3 25 2012 0 670 523232 4820954 143 40
8:00:57 4/15/2011 4 15 2011 8 655 524759 4820959 34 40
6:00:54 3/24/2012 3 24 2012 6 670 523761 4820956 144 40
10:00:54 4/4/2009 4 4 2009 10 633 523417 4820955 143 40
10:00:43 4/4/2010 4 4 2010 10 642 524606 4820959 34 40
16:00:42 3/31/2014 3 31 2014 16 908 524403 4820959 34 40
18:00:50 3/12/2014 3 12 2014 18 908 526257 4820966 28 40
6:00:55 4/3/2013 4 3 2013 6 677 521748 4820950 142 40
10:00:54 4/1/2014 4 1 2014 10 907 524167 4820959 118 38
12:00:53 3/8/2014 3 8 2014 12 918 523819 4820958 144 40
22:01:12 4/11/2011 4 11 2011 22 655 521557 4820952 692 27
22:01:12 4/11/2011 4 11 2011 22 655 521557 4820952 693 27
18:00:55 4/16/2013 4 16 2013 18 677 524286 4820962 118 38
14:00:34 3/8/2014 3 8 2014 14 908 523893 4820960 144 40
10:00:47 4/4/2009 4 4 2009 10 634 523402 4820959 143 40
14:00:41 4/15/2009 4 15 2009 14 645 523198 4820959 141 40
14:00:21 1/12/2010 1 12 2010 14 642 523217 4820959 143 40
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12:00:26 4/16/2009 4 16 2009 12 644 525339 4820966 30 40
2:00:54 4/22/2012 4 22 2012 2 671 523454 4820960 143 40
18:00:53 1/2/2013 1 2 2013 18 679 522689 4820958 140 40
10:00:45 4/4/2009 4 4 2009 10 648 523291 4820960 143 40
2:00:36 12/31/2012 12 31 2012 2 670 522529 4820957 140 40
12:00:43 4/3/2008 4 3 2008 12 636 523259 4820960 143 40
12:00:52 3/8/2014 3 8 2014 12 908 523887 4820962 144 40
4:00:44 12/31/2012 12 31 2012 4 670 522519 4820958 140 40
18:00:23 3/22/2014 3 22 2014 18 916 522664 4820958 140 40
0:00:54 12/31/2012 12 31 2012 0 670 522523 4820958 140 40
14:00:41 3/23/2012 3 23 2012 14 681 523931 4820963 144 40
22:00:51 1/2/2013 1 2 2013 22 679 522689 4820959 140 40
18:00:41 4/10/2011 4 10 2011 18 650 522767 4820960 140 40
10:00:54 1/4/2013 1 4 2013 10 670 523219 4820961 143 40
16:01:00 4/29/2009 4 29 2009 16 645 524306 4820965 118 38
18:00:41 4/24/2011 4 24 2011 18 658 524655 4820967 34 40
14:00:21 4/19/2008 4 19 2008 14 636 523867 4820964 144 40
22:00:47 3/24/2012 3 24 2012 22 670 523238 4820963 143 40
6:00:27 4/12/2011 4 12 2011 6 654 524207 4820967 118 38
8:00:47 4/4/2012 4 4 2012 8 681 522026 4820960 139 40
8:00:56 4/9/2012 4 9 2012 8 675 524682 4820969 34 40
22:00:53 4/22/2011 4 22 2011 22 666 526722 4820977 27 40
10:00:55 5/13/2011 5 13 2011 10 666 528063 4820983 33 40
0:00:53 3/24/2012 3 24 2012 0 676 523330 4820965 143 40
18:01:11 12/11/2010 12 11 2010 18 639 522940 4820963 141 40
18:00:53 4/29/2009 4 29 2009 18 645 524493 4820969 34 40
0:00:24 4/13/2011 4 13 2011 0 663 521499 4820959 692 27
0:00:24 4/13/2011 4 13 2011 0 663 521499 4820959 693 27
8:00:48 3/20/2011 3 20 2011 8 664 523490 4820966 143 40
12:00:54 3/31/2012 3 31 2012 12 677 523997 4820968 144 40
18:00:42 5/2/2011 5 2 2011 18 667 521947 4820961 142 40
22:00:54 4/4/2009 4 4 2009 22 642 522551 4820964 140 40
22:00:41 4/12/2011 4 12 2011 22 663 521562 4820961 692 27
22:00:41 4/12/2011 4 12 2011 22 663 521562 4820961 693 27
18:00:41 5/1/2010 5 1 2010 18 644 523261 4820966 143 40
8:00:56 5/1/2010 5 1 2010 8 644 526983 4820981 25 40
12:00:30 2/12/2010 2 12 2010 12 644 528121 4820985 33 40
16:00:56 3/24/2014 3 24 2014 16 909 524768 4820972 34 40
22:00:38 12/30/2012 12 30 2012 22 670 522511 4820965 140 40
16:00:54 4/10/2010 4 10 2010 16 650 524069 4820970 118 38
6:00:41 3/26/2012 3 26 2012 6 671 524478 4820973 34 40
0:00:56 3/28/2010 3 28 2010 0 647 521623 4820963 142 40
16:00:54 4/13/2012 4 13 2012 16 677 523738 4820970 144 40
16:00:49 4/4/2009 4 4 2009 16 642 523177 4820968 141 40
10:00:56 4/1/2011 4 1 2011 10 664 524287 4820973 118 38
8:01:12 3/20/2011 3 20 2011 8 668 523518 4820970 143 40
8:00:42 3/20/2011 3 20 2011 8 667 523516 4820973 143 40
0:00:48 4/21/2011 4 21 2011 0 801 521487 4820967 692 27
0:00:48 4/21/2011 4 21 2011 0 801 521487 4820967 693 27
16:00:43 4/13/2012 4 13 2012 16 675 523888 4820976 144 40
18:00:53 12/30/2012 12 30 2012 18 670 522516 4820971 140 40
22:00:43 4/12/2011 4 12 2011 22 659 521545 4820968 692 27
22:00:43 4/12/2011 4 12 2011 22 659 521545 4820968 693 27
8:00:42 1/28/2012 1 28 2012 8 658 523189 4820974 141 40
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14:01:02 3/23/2012 3 23 2012 14 677 523757 4820976 144 40
4:00:51 4/14/2009 4 14 2009 4 645 528138 4820994 33 40
18:00:51 4/30/2011 4 30 2011 18 669 523292 4820976 143 40
10:00:43 4/11/2010 4 11 2010 10 642 528570 4820996 35 40
12:00:34 3/17/2012 3 17 2012 12 663 523844 4820978 144 40
2:00:25 4/13/2011 4 13 2011 2 663 521464 4820970 692 27
2:00:25 4/13/2011 4 13 2011 2 663 521464 4820970 693 27
8:00:53 3/13/2014 3 13 2014 8 913 528274 4820996 33 40
6:00:41 1/28/2012 1 28 2012 6 658 523189 4820976 141 40
22:00:54 4/11/2011 4 11 2011 22 662 521554 4820971 692 27
22:00:54 4/11/2011 4 11 2011 22 662 521554 4820971 693 27
6:00:39 4/13/2011 4 13 2011 6 664 521566 4820971 692 27
6:00:39 4/13/2011 4 13 2011 6 664 521566 4820971 693 27
10:00:48 4/17/2013 4 17 2013 10 677 525863 4820987 29 40
8:00:25 4/4/2012 4 4 2012 8 663 521978 4820973 142 40
0:00:21 4/13/2011 4 13 2011 0 659 521545 4820972 692 27
0:00:21 4/13/2011 4 13 2011 0 659 521545 4820972 693 27
2:00:48 5/6/2011 5 6 2011 2 668 528695 4820998 35 40
14:00:54 4/10/2010 4 10 2010 14 650 523720 4820979 144 40
16:00:47 4/11/2011 4 11 2011 16 655 524133 4820981 118 38
12:00:40 3/19/2010 3 19 2010 12 746 523974 4820981 144 40
14:00:53 4/19/2013 4 19 2013 14 677 523870 4820981 144 40
10:00:56 2/14/2013 2 14 2013 10 666 522234 4820975 139 40
8:00:42 4/15/2011 4 15 2011 8 664 524845 4820984 32 40
4:00:43 4/13/2011 4 13 2011 4 664 521559 4820973 692 27
4:00:43 4/13/2011 4 13 2011 4 664 521559 4820973 693 27
18:01:12 3/31/2012 3 31 2012 18 674 521441 4820973 692 27
18:01:12 3/31/2012 3 31 2012 18 674 521441 4820973 693 27
18:00:30 5/9/2011 5 9 2011 18 660 526824 4820992 25 40
12:00:54 3/16/2012 3 16 2012 12 666 523209 4820979 143 40
14:00:24 3/15/2014 3 15 2014 14 918 525169 4820986 32 40
16:00:48 4/13/2009 4 13 2009 16 642 526643 4820992 27 40
8:00:47 4/26/2009 4 26 2009 8 645 527517 4820996 26 40
14:00:48 4/13/2011 4 13 2011 14 662 524735 4820986 34 40
12:00:44 4/2/2013 4 2 2013 12 663 524246 4820984 118 38
16:00:47 2/1/2012 2 1 2012 16 663 522613 4820979 140 40
14:00:55 3/18/2012 3 18 2012 14 666 523793 4820984 144 40
10:00:42 4/28/2009 4 28 2009 10 645 528499 4821003 35 40
0:00:36 4/12/2011 4 12 2011 0 662 521557 4820978 692 27
0:00:36 4/12/2011 4 12 2011 0 662 521557 4820978 693 27
22:00:48 4/12/2009 4 12 2009 22 647 521472 4820977 692 27
22:00:48 4/12/2009 4 12 2009 22 647 521472 4820977 693 27
12:00:12 4/15/2010 4 15 2010 12 639 527180 4820998 25 40
18:00:54 4/27/2010 4 27 2010 18 640 523583 4820985 143 40
0:00:42 4/13/2009 4 13 2009 0 647 521463 4820978 692 27
0:00:42 4/13/2009 4 13 2009 0 647 521463 4820978 693 27
20:01:10 4/27/2013 4 27 2013 20 671 523242 4820984 143 40
10:00:16 3/17/2014 3 17 2014 10 908 524352 4820988 118 38
2:00:45 4/11/2013 4 11 2013 2 663 521465 4820979 692 27
2:00:45 4/11/2013 4 11 2013 2 663 521465 4820979 693 27
0:00:41 2/22/2010 2 22 2010 0 644 525520 4820993 30 40
12:00:19 4/19/2010 4 19 2010 12 646 524473 4820989 34 40
0:00:41 1/8/2010 1 8 2010 0 647 523197 4820985 141 40
22:01:00 4/22/2011 4 22 2011 22 668 526692 4820998 27 40
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16:00:42 4/9/2011 4 9 2011 16 801 524915 4820992 32 40
12:00:48 3/24/2011 3 24 2011 12 663 523379 4820986 143 40
18:00:41 4/8/2014 4 8 2014 18 908 525824 4820996 29 40
12:00:26 4/23/2008 4 23 2008 12 631 521676 4820981 142 40
16:00:54 3/14/2010 3 14 2010 16 642 525948 4820996 29 40
2:00:12 1/17/2010 1 17 2010 2 644 522002 4820983 139 40
10:00:41 4/20/2014 4 20 2014 10 908 523211 4820987 143 40
18:00:47 4/30/2011 4 30 2011 18 655 523261 4820987 143 40
10:00:26 4/18/2010 4 18 2010 10 654 525307 4820995 30 40
10:01:23 4/14/2014 4 14 2014 10 909 525434 4820996 30 40
12:00:42 4/16/2010 4 16 2010 12 646 523661 4820990 144 40
20:00:41 3/26/2013 3 26 2013 20 663 521966 4820984 142 40
16:00:48 3/25/2014 3 25 2014 16 918 524903 4820995 32 40
8:01:11 4/15/2010 4 15 2010 8 639 527197 4821003 25 40
6:00:41 4/3/2010 4 3 2010 6 642 522630 4820987 140 40
10:00:41 4/1/2014 4 1 2014 10 909 524298 4820993 118 38
10:00:54 3/31/2011 3 31 2011 10 650 524183 4820992 118 38
16:00:43 4/7/2009 4 7 2009 16 635 524195 4820993 118 38
10:00:43 5/1/2011 5 1 2011 10 666 525523 4820998 30 40
18:01:11 1/31/2014 1 31 2014 18 916 522461 4820988 140 40
10:00:23 4/9/2008 4 9 2008 10 635 523364 4820991 143 40
10:00:26 4/23/2008 4 23 2008 10 631 521750 4820986 142 40
2:00:33 3/24/2014 3 24 2014 2 907 524657 4820996 34 40
10:01:33 4/15/2010 4 15 2010 10 639 527204 4821006 25 40
16:00:56 4/9/2011 4 9 2011 16 661 524730 4820997 34 40
4:00:55 4/3/2010 4 3 2010 4 642 522627 4820989 140 40
18:00:54 4/24/2011 4 24 2011 18 654 524563 4820996 34 40
10:00:50 4/4/2009 4 4 2009 10 642 523125 4820991 141 40
8:00:54 4/23/2008 4 23 2008 8 631 521755 4820988 142 40
12:00:53 2/2/2014 2 2 2014 12 916 523166 4820993 141 40
16:00:52 3/27/2010 3 27 2010 16 651 526636 4821006 27 40
10:00:54 4/12/2013 4 12 2013 10 677 523841 4820995 144 40
12:01:00 3/26/2014 3 26 2014 12 907 524342 4820997 118 38
0:00:49 12/20/2013 12 20 2013 0 913 526502 4821006 27 40
12:00:24 3/13/2014 3 13 2014 12 917 525192 4821001 32 40
14:01:11 3/27/2014 3 27 2014 14 916 525447 4821003 30 40
18:00:54 1/25/2009 1 25 2009 18 633 521520 4820989 692 27
18:00:54 1/25/2009 1 25 2009 18 633 521520 4820989 693 27
12:00:54 4/26/2009 4 26 2009 12 645 528128 4821014 33 40
16:00:20 4/7/2011 4 7 2011 16 654 525188 4821002 32 40
10:05:35 4/1/2012 4 1 2012 10 641 521554 4820989 692 27
10:05:35 4/1/2012 4 1 2012 10 641 521554 4820989 693 27
14:00:47 4/2/2014 4 2 2014 14 679 523766 4820997 144 40
0:01:44 12/12/2010 12 12 2010 0 639 523221 4820995 143 40
18:00:43 4/2/2013 4 2 2013 18 663 523726 4820997 144 40
18:00:55 4/9/2011 4 9 2011 18 801 522804 4820995 141 40
10:00:49 3/13/2014 3 13 2014 10 913 528700 4821018 35 40
12:00:26 1/27/2012 1 27 2012 12 666 526003 4821007 29 40
10:00:42 2/2/2014 2 2 2014 10 916 523145 4820997 141 40
6:00:48 3/26/2012 3 26 2012 6 677 524450 4821002 34 40
22:00:56 2/21/2010 2 21 2010 22 644 525599 4821007 30 40
12:00:49 3/30/2010 3 30 2010 12 653 526837 4821012 25 40
2:00:53 3/24/2014 3 24 2014 2 908 524618 4821004 34 40
10:00:47 3/16/2012 3 16 2012 10 666 523256 4820999 143 40
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10:00:56 3/13/2014 3 13 2014 10 917 525154 4821006 32 40
12:00:50 4/4/2009 4 4 2009 12 648 522681 4820998 140 40
10:00:49 4/4/2009 4 4 2009 10 645 523420 4821001 143 40
10:00:42 4/4/2009 4 4 2009 10 638 523440 4821001 143 40
22:00:53 11/29/2009 11 29 2009 22 638 523228 4821000 143 40
12:01:03 4/3/2011 4 3 2011 12 647 524356 4821004 118 38
6:00:56 12/27/2013 12 27 2013 6 917 523185 4821000 141 40
14:00:42 1/12/2010 1 12 2010 14 640 525589 4821009 30 40
8:00:41 12/27/2013 12 27 2013 8 917 523179 4821000 141 40
10:00:47 3/22/2013 3 22 2013 10 671 524531 4821005 34 40
12:00:53 3/28/2013 3 28 2013 12 677 523870 4821003 144 40
10:00:20 3/24/2011 3 24 2011 10 663 523388 4821002 143 40
4:00:53 4/8/2010 4 8 2010 4 652 525734 4821011 29 40
12:00:54 4/22/2010 4 22 2010 12 646 525335 4821010 30 40
10:00:32 3/31/2012 3 31 2012 10 678 525990 4821013 29 40
8:00:25 4/13/2008 4 13 2008 8 636 523178 4821002 141 40
8:00:33 4/11/2010 4 11 2010 8 654 527207 4821018 25 40
14:00:48 3/26/2014 3 26 2014 14 907 524365 4821007 118 38
8:00:44 4/17/2013 4 17 2013 8 677 526089 4821014 28 40
18:00:11 12/23/2010 12 23 2010 18 639 526641 4821016 27 40
10:00:53 4/1/2011 4 1 2011 10 650 524167 4821007 117 39
8:00:42 5/1/2011 5 1 2011 8 669 523358 4821004 143 40
10:01:14 5/13/2011 5 13 2011 10 665 528092 4821022 33 40
10:00:42 3/31/2011 3 31 2011 10 662 524235 4821007 118 38
10:00:53 5/13/2011 5 13 2011 10 664 528062 4821023 33 40
10:00:56 5/13/2011 5 13 2011 10 667 528141 4821023 33 40
18:00:52 5/10/2011 5 10 2011 18 666 524844 4821010 32 40
12:00:32 4/1/2011 4 1 2011 12 650 524176 4821009 117 39
0:00:40 12/26/2013 12 26 2013 0 918 526755 4821019 27 40
20:00:23 12/12/2013 12 12 2013 20 911 527406 4821021 26 40
16:00:48 4/20/2011 4 20 2011 16 658 524500 4821010 24 40
16:00:47 4/20/2011 4 20 2011 16 654 524538 4821010 24 40
18:00:47 4/11/2010 4 11 2010 18 801 523115 4821006 141 40
4:00:47 3/26/2012 3 26 2012 4 666 524594 4821011 24 40
14:00:45 4/17/2013 4 17 2013 14 677 525201 4821013 30 40
10:00:43 4/23/2011 4 23 2011 10 658 523799 4821009 138 40
18:01:11 2/21/2010 2 21 2010 18 644 525579 4821016 30 40
14:00:41 4/11/2009 4 11 2009 14 648 525312 4821015 30 40
6:00:50 4/3/2013 4 3 2013 6 663 521772 4821004 688 40
6:00:50 4/3/2013 4 3 2013 6 663 521772 4821004 689 40
12:00:42 4/13/2011 4 13 2011 12 650 524749 4821015 24 40
2:00:36 4/3/2010 4 3 2010 2 642 522702 4821008 135 40
10:00:39 3/17/2012 3 17 2012 10 663 523830 4821012 138 40
12:00:44 12/1/2010 12 1 2010 12 638 524136 4821013 117 39
10:00:32 3/25/2011 3 25 2011 10 663 523359 4821010 137 40
4:00:53 4/3/2013 4 3 2013 4 677 521550 4821004 690 13
4:00:53 4/3/2013 4 3 2013 4 677 521550 4821004 691 13
8:00:49 4/12/2011 4 12 2011 8 661 521577 4821005 690 13
8:00:49 4/12/2011 4 12 2011 8 661 521577 4821005 691 13
16:01:57 3/28/2010 3 28 2010 16 653 525087 4821019 21 40
4:00:31 12/13/2010 12 13 2010 4 639 526872 4821026 13 40
0:00:43 4/3/2010 4 3 2010 0 642 522697 4821011 135 40
14:00:25 3/13/2014 3 13 2014 14 917 525200 4821020 18 40
14:00:53 1/14/2010 1 14 2010 14 640 525970 4821023 17 40
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14:00:48 4/12/2010 4 12 2010 14 643 523913 4821016 138 40
8:01:29 3/20/2011 3 20 2011 8 655 523542 4821016 137 40
12:00:35 4/13/2011 4 13 2011 12 662 524719 4821020 24 40
10:00:47 3/25/2010 3 25 2010 10 652 524946 4821021 21 40
4:00:42 3/30/2014 3 30 2014 4 913 525984 4821025 17 40
0:00:13 12/26/2013 12 26 2013 0 913 526755 4821029 15 40
10:00:53 4/20/2010 4 20 2010 10 639 523674 4821017 138 40
8:00:32 4/8/2010 4 8 2010 8 654 525104 4821023 21 40
6:00:21 4/13/2011 4 13 2011 6 659 521612 4821012 688 40
6:00:21 4/13/2011 4 13 2011 6 659 521612 4821012 689 40
8:00:53 3/30/2014 3 30 2014 8 909 524555 4821022 24 40
14:00:43 4/9/2008 4 9 2008 14 633 522616 4821016 135 40
10:00:47 4/6/2012 4 6 2012 10 673 525525 4821027 18 40
12:00:48 4/10/2014 4 10 2014 12 916 525682 4821028 17 40
16:00:53 4/8/2012 4 8 2012 16 673 525181 4821026 21 40
2:00:53 4/3/2013 4 3 2013 2 677 521525 4821013 690 13
2:00:53 4/3/2013 4 3 2013 2 677 521525 4821013 691 13
2:00:53 12/23/2009 12 23 2009 2 643 524511 4821023 24 40
16:00:53 4/30/2011 4 30 2011 16 655 523957 4821021 138 40
10:00:51 4/4/2009 4 4 2009 10 644 523213 4821019 137 40
10:00:36 3/26/2014 3 26 2014 10 909 524277 4821023 117 39
2:00:36 4/21/2011 4 21 2011 2 801 521389 4821013 690 13
2:00:36 4/21/2011 4 21 2011 2 801 521389 4821013 691 13
8:00:48 3/20/2011 3 20 2011 8 660 523547 4821021 137 40
16:00:22 3/15/2014 3 15 2014 16 918 525066 4821027 21 40
2:01:47 5/2/2011 5 2 2011 2 667 521880 4821017 688 40
2:01:47 5/2/2011 5 2 2011 2 667 521880 4821017 689 40
10:00:56 4/4/2010 4 4 2010 10 641 524021 4821024 117 39
10:00:41 4/3/2011 4 3 2011 10 647 524401 4821026 24 40
12:00:51 1/5/2013 1 5 2013 12 679 523100 4821021 136 40
4:00:29 1/4/2014 1 4 2014 4 907 522371 4821019 134 40
18:00:54 4/4/2009 4 4 2009 18 642 522519 4821021 135 40
10:00:46 4/7/2008 4 7 2008 10 636 523249 4821024 137 40
18:00:42 4/15/2010 4 15 2010 18 640 525086 4821031 21 40
14:01:12 3/20/2010 3 20 2010 14 640 524141 4821027 117 39
4:00:42 4/13/2011 4 13 2011 4 659 521603 4821019 688 40
4:00:42 4/13/2011 4 13 2011 4 659 521603 4821019 689 40
4:00:54 2/3/2014 2 3 2014 4 909 522949 4821023 136 40
12:00:43 4/13/2012 4 13 2012 12 675 523317 4821025 137 40
6:00:42 2/3/2014 2 3 2014 6 909 522950 4821024 136 40
4:00:41 4/13/2011 4 13 2011 4 662 521606 4821020 688 40
4:00:41 4/13/2011 4 13 2011 4 662 521606 4821020 689 40
6:01:17 1/4/2014 1 4 2014 6 907 522499 4821023 135 40
18:01:13 4/26/2010 4 26 2010 18 654 523240 4821026 137 40
17:49:56 5/9/2011 5 9 2011 17 660 526721 4821039 15 40
0:00:54 4/4/2014 4 4 2014 0 679 521903 4821022 688 40
0:00:54 4/4/2014 4 4 2014 0 679 521903 4821022 689 40
12:00:24 4/14/2010 4 14 2010 12 746 524128 4821029 117 39
12:00:53 3/31/2012 3 31 2012 12 674 521576 4821021 690 13
12:00:53 3/31/2012 3 31 2012 12 674 521576 4821021 691 13
14:00:47 4/26/2009 4 26 2009 14 645 528174 4821045 20 40
16:00:41 4/13/2009 4 13 2009 16 639 526638 4821039 15 40
18:00:48 4/24/2013 4 24 2013 18 658 523263 4821027 137 40
22:01:51 1/9/2014 1 9 2014 22 671 522094 4821023 134 40
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14:00:35 4/13/2012 4 13 2012 14 675 523316 4821028 137 40
8:00:42 4/15/2011 4 15 2011 8 663 524758 4821033 24 40
0:00:38 12/23/2009 12 23 2009 0 643 524523 4821033 24 40
16:00:48 1/8/2010 1 8 2010 16 644 522642 4821026 135 40
10:00:33 4/9/2008 4 9 2008 10 632 523403 4821029 137 40
10:02:24 5/6/2010 5 6 2010 10 650 524436 4821033 24 40
12:00:49 4/9/2008 4 9 2008 12 632 523390 4821029 137 40
2:00:54 4/14/2011 4 14 2011 2 661 521534 4821023 690 13
2:00:54 4/14/2011 4 14 2011 2 661 521534 4821023 691 13
8:00:53 1/4/2014 1 4 2014 8 907 522596 4821027 135 40
8:00:55 2/3/2014 2 3 2014 8 909 522978 4821029 136 40
0:00:47 3/25/2012 3 25 2012 0 678 523585 4821032 137 40
10:00:44 4/9/2008 4 9 2008 10 631 523107 4821031 136 40
14:00:45 4/15/2010 4 15 2010 14 639 527139 4821046 13 40
10:00:54 3/23/2012 3 23 2012 10 666 523720 4821033 138 40
18:00:48 4/15/2011 4 15 2011 18 659 523829 4821034 138 40
8:03:04 4/17/2014 4 17 2014 8 916 525791 4821041 17 40
0:00:54 11/28/2013 11 28 2013 0 911 528134 4821051 20 40
22:00:28 3/31/2012 3 31 2012 22 674 521493 4821027 690 13
22:00:28 3/31/2012 3 31 2012 22 674 521493 4821027 691 13
10:00:18 4/12/2009 4 12 2009 10 642 524264 4821036 117 39
14:00:54 3/24/2014 3 24 2014 14 679 524056 4821036 117 39
10:00:48 5/9/2011 5 9 2011 10 668 527667 4821050 19 40
0:00:53 4/11/2013 4 11 2013 0 663 521496 4821028 690 13
0:00:53 4/11/2013 4 11 2013 0 663 521496 4821028 691 13
20:00:55 1/9/2014 1 9 2014 20 671 522099 4821029 134 40
18:00:54 1/4/2013 1 4 2013 18 679 522527 4821031 135 40
18:00:45 4/4/2009 4 4 2009 18 642 522606 4821032 135 40
16:00:40 4/20/2011 4 20 2011 16 655 524186 4821037 117 39
16:00:48 3/22/2012 3 22 2012 16 666 523287 4821034 137 40
10:00:53 1/27/2009 1 27 2009 10 633 522284 4821031 134 40
4:00:44 3/30/2013 3 30 2013 4 677 521848 4821030 688 40
4:00:44 3/30/2013 3 30 2013 4 677 521848 4821030 689 40
6:00:16 4/8/2010 4 8 2010 6 652 525769 4821044 17 40
2:00:45 12/27/2009 12 27 2009 2 644 525352 4821043 18 40
22:00:55 12/11/2010 12 11 2010 22 639 523160 4821035 136 40
10:00:48 4/5/2012 4 5 2012 10 676 525718 4821044 17 40
10:00:53 4/17/2013 4 17 2013 10 658 526670 4821049 15 40
10:00:53 4/4/2009 4 4 2009 10 635 523436 4821037 137 40
12:00:42 3/31/2012 3 31 2012 12 675 524806 4821042 21 40
22:03:18 3/31/2012 3 31 2012 22 641 521465 4821031 690 13
22:03:18 3/31/2012 3 31 2012 22 641 521465 4821031 691 13
12:00:20 4/9/2008 4 9 2008 12 631 523096 4821036 136 40
2:00:53 4/3/2013 4 3 2013 2 663 521551 4821032 690 13
2:00:53 4/3/2013 4 3 2013 2 663 521551 4821032 691 13
10:00:55 5/9/2011 5 9 2011 10 655 524593 4821042 24 40
6:00:42 12/14/2012 12 14 2012 6 666 528153 4821057 20 40
10:00:50 3/17/2012 3 17 2012 10 666 524124 4821042 117 39
12:00:41 3/23/2014 3 23 2014 12 909 523895 4821041 138 40
10:00:48 3/25/2011 3 25 2011 10 668 523379 4821040 137 40
16:00:24 4/9/2011 4 9 2011 16 655 524895 4821045 21 40
14:01:11 4/11/2011 4 11 2011 14 655 524172 4821043 117 39
8:00:51 3/16/2014 3 16 2014 8 916 525516 4821048 18 40
10:00:18 3/25/2011 3 25 2011 10 662 523380 4821041 137 40
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6:00:53 1/9/2010 1 9 2010 6 640 523222 4821041 137 40
10:00:48 3/26/2014 3 26 2014 10 913 524292 4821045 117 39
14:00:20 3/28/2010 3 28 2010 14 654 524538 4821046 24 40
12:00:53 4/11/2009 4 11 2009 12 647 524071 4821045 117 39
14:00:53 3/24/2014 3 24 2014 14 917 524122 4821045 117 39
16:00:47 3/26/2014 3 26 2014 16 918 524556 4821047 24 40
18:00:59 12/14/2010 12 14 2010 18 801 522247 4821040 134 40
18:00:25 4/25/2013 4 25 2013 18 658 523731 4821045 138 40
10:00:49 3/29/2013 3 29 2013 10 671 522656 4821042 135 40
0:00:44 3/25/2012 3 25 2012 0 680 523342 4821044 137 40
14:00:54 4/15/2012 4 15 2012 14 665 523971 4821047 138 40
10:00:43 4/26/2013 4 26 2013 10 658 523970 4821048 138 40
12:00:21 4/1/2011 4 1 2011 12 668 524211 4821049 117 39
18:00:16 4/12/2014 4 12 2014 18 909 524670 4821051 24 40
12:01:54 4/1/2011 4 1 2011 12 662 524392 4821050 24 40
18:00:25 4/11/2011 4 11 2011 18 662 522851 4821045 136 40
0:00:43 3/25/2012 3 25 2012 0 676 523642 4821048 138 40
22:00:49 3/24/2012 3 24 2012 22 680 523343 4821047 137 40
10:00:53 5/1/2011 5 1 2011 10 664 525663 4821056 17 40
14:00:44 3/26/2014 3 26 2014 14 918 524557 4821052 24 40
22:00:42 2/21/2010 2 21 2010 22 642 525948 4821057 17 40
14:00:40 3/27/2010 3 27 2010 14 746 525616 4821056 17 40
2:00:44 4/13/2011 4 13 2011 2 662 521623 4821042 688 40
2:00:44 4/13/2011 4 13 2011 2 662 521623 4821042 689 40
6:01:12 4/11/2010 4 11 2010 6 644 523874 4821050 138 40
2:00:42 12/26/2013 12 26 2013 2 913 526775 4821061 15 40
12:00:41 4/13/2011 4 13 2011 12 654 525292 4821056 18 40
0:00:50 2/22/2010 2 22 2010 0 642 525948 4821059 17 40
10:00:52 3/23/2014 3 23 2014 10 909 523885 4821051 138 40
10:00:54 3/25/2010 3 25 2010 10 646 523793 4821052 138 40
10:00:54 4/23/2011 4 23 2011 10 654 523763 4821052 138 40
12:00:53 4/17/2013 4 17 2013 12 677 525211 4821057 18 40
10:00:41 3/23/2012 3 23 2012 10 671 524242 4821054 117 39
10:01:23 3/19/2014 3 19 2014 10 918 523570 4821052 137 40
18:00:57 1/6/2011 1 6 2011 18 638 523736 4821053 138 40
16:01:00 1/14/2010 1 14 2010 16 642 526869 4821065 13 40
6:00:54 12/20/2013 12 20 2013 6 913 526533 4821063 15 40
2:00:53 5/11/2011 5 11 2011 2 668 526128 4821063 16 40
4:00:44 3/23/2012 3 23 2012 4 671 523758 4821056 138 40
10:01:24 4/1/2014 4 1 2014 10 916 524154 4821057 117 39
8:01:13 4/15/2010 4 15 2010 8 655 526232 4821065 16 40
12:00:55 3/23/2014 3 23 2014 12 908 523903 4821058 138 40
10:00:10 4/9/2012 4 9 2012 10 677 524739 4821062 24 40
12:00:25 4/7/2009 4 7 2009 12 637 524648 4821061 24 40
12:00:41 4/4/2011 4 4 2011 12 654 525042 4821063 21 40
18:00:45 3/24/2010 3 24 2010 18 653 523292 4821057 137 40
12:00:15 4/8/2010 4 8 2010 12 652 525295 4821066 18 40
12:01:24 4/11/2010 4 11 2010 12 642 528542 4821079 22 40
12:01:21 3/31/2012 3 31 2012 12 670 524631 4821064 24 40
14:01:12 4/11/2009 4 11 2009 14 638 524276 4821063 117 39
18:00:47 1/8/2010 1 8 2010 18 640 523213 4821060 137 40
18:00:56 3/28/2010 3 28 2010 18 653 525994 4821070 17 40
14:00:44 4/9/2008 4 9 2008 14 631 522634 4821058 135 40
10:00:29 4/8/2008 4 8 2008 10 632 523544 4821061 137 40
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4:00:48 4/18/2011 4 18 2011 4 647 521612 4821055 688 40
4:00:48 4/18/2011 4 18 2011 4 647 521612 4821055 689 40
12:00:41 4/13/2011 4 13 2011 12 666 525257 4821068 18 40
0:00:42 4/23/2011 4 23 2011 0 658 521787 4821056 688 40
0:00:42 4/23/2011 4 23 2011 0 658 521787 4821056 689 40
10:00:48 3/25/2011 3 25 2011 10 655 523418 4821061 137 40
2:00:41 4/23/2011 4 23 2011 2 658 521799 4821056 688 40
2:00:41 4/23/2011 4 23 2011 2 658 521799 4821056 689 40
18:00:52 12/30/2012 12 30 2012 18 680 523151 4821061 136 40
12:00:50 1/14/2010 1 14 2010 12 640 526274 4821073 16 40
16:00:48 4/9/2011 4 9 2011 16 662 524889 4821067 21 40
10:00:23 4/1/2011 4 1 2011 10 662 524406 4821066 24 40
10:00:48 1/14/2010 1 14 2010 10 640 526272 4821073 16 40
22:00:53 1/8/2010 1 8 2010 22 640 523214 4821062 137 40
2:00:15 12/20/2013 12 20 2013 2 913 526361 4821074 16 40
2:00:55 4/18/2011 4 18 2011 2 647 521606 4821057 688 40
2:00:55 4/18/2011 4 18 2011 2 647 521606 4821057 689 40
0:00:53 3/25/2012 3 25 2012 0 671 523425 4821064 137 40
14:00:55 4/19/2008 4 19 2008 14 637 523813 4821066 138 40
16:00:52 4/30/2011 4 30 2011 16 667 524066 4821067 117 39
16:00:54 4/11/2009 4 11 2009 16 638 524279 4821068 117 39
2:00:53 12/12/2010 12 12 2010 2 639 523672 4821066 138 40
4:00:54 12/20/2013 12 20 2013 4 913 526350 4821077 16 40
10:00:50 4/1/2011 4 1 2011 10 668 524239 4821069 117 39
18:00:53 4/8/2011 4 8 2011 18 668 522105 4821062 134 40
6:00:57 4/18/2011 4 18 2011 6 647 521605 4821060 688 40
6:00:57 4/18/2011  4       18      2011    6       647     521605  4821060 689     40
16:00:47        4/10/2014       4       10      2014    16      913     525239  4821074 18      40
4:00:47 4/3/2013        4       3       2013    4       663     521560  4821062 690     13
4:00:47 4/3/2013        4       3       2013    4       663     521560  4821062 691     13
14:00:54        3/28/2010       3       28      2010    14      639     524428  4821072 24      40
10:02:39        3/23/2012       3       23      2012    10      677     523715  4821070 138     40
18:00:41        3/22/2014       3       22      2014    18      913     528364  4821088 20      40
10:00:53        3/19/2014       3       19      2014    10      908     523660  4821071 138     40
16:00:55        5/1/2010        5       1       2010    16      644     523764  4821071 138     40
16:00:49        4/6/2009        4       6       2009    16      641     522897  4821070 136     40
10:00:55        3/23/2014       3       23      2014    10      908     523901  4821074 138     40
16:00:54        4/16/2009       4       16      2009    16      635     523220  4821072 137     40
10:00:32        3/26/2014       3       26      2014    10      907     524265  4821076 117     39
14:00:47        3/27/2010       3       27      2010    14      643     524382  4821076 117     39
10:00:48        5/10/2011       5       10      2011    10      664     525985  4821083 17      40
12:00:54        3/28/2013       3       28      2013    12      658     524664  4821078 24      40
4:00:53 4/18/2011       4       18      2011    4       661     521538  4821068 690     13
4:00:53 4/18/2011       4       18      2011    4       661     521538  4821068 691     13
14:00:43        4/14/2009       4       14      2009    14      643     525846  4821083 17      40
18:00:41        4/15/2010       4       15      2010    18      654     523558  4821075 137     40
2:00:43 4/26/2013       4       26      2013    2       658     521576  4821068 690     13
2:00:43 4/26/2013       4       26      2013    2       658     521576  4821068 691     13
18:00:42        2/18/2010       2       18      2010    18      644     527726  4821091 19      40
16:00:35        4/25/2013       4       25      2013    16      658     523854  4821077 138     40
10:01:17        3/22/2012       3       22      2012    10      666     523285  4821075 137     40
10:00:48        3/14/2014       3       14      2014    10      917     525352  4821083 18      40
12:00:12        4/4/2011        4       4       2011    12      667     525075  4821082 21      40
10:00:48        5/12/2011       5       12      2011    10      666     524747  4821081 24      40
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8:00:09 4/13/2008       4       13      2008    8       633     522700  4821074 135     40
14:00:53        12/21/2010      12      21      2010    14      642     523695  4821078 138     40
16:00:44        3/23/2014       3       23      2014    16      913     528287  4821096 20      40
16:01:11        3/12/2014       3       12      2014    16      917     525659  4821086 17      40
14:00:56        3/27/2010       3       27      2010    14      638     524402  4821081 24      40
20:00:46        12/12/2013      12      12      2013    20      907     527198  4821092 13      40
22:00:54        4/10/2010       4       10      2010    22      647     521746  4821072 688     40
22:00:54        4/10/2010       4       10      2010    22      647     521746  4821072 689     40
14:00:53        4/14/2012       4       14      2012    14      678     523768  4821079 138     40
16:00:48        3/27/2010       3       27      2010    16      650     524530  4821082 24      40
10:00:43        5/12/2011       5       12      2011    10      665     525379  4821086 18      40
16:00:23        4/11/2009       4       11      2009    16      635     524266  4821082 117     39
18:00:48        4/14/2014       4       14      2014    18      909     526106  4821089 16      40
6:00:53 4/18/2011       4       18      2011    6       661     521538  4821073 690     13
6:00:53 4/18/2011       4       18      2011    6       661     521538  4821073 691     13
12:00:26        4/4/2009        4       4       2009    12      635     523285  4821079 137     40
14:00:42        4/19/2011       4       19      2011    14      654     525511  4821089 18      40
10:00:42        4/16/2011       4       16      2011    10      659     525306  4821089 18      40
16:00:23        3/27/2010       3       27      2010    16      746     525629  4821090 17      40
16:00:48        4/9/2011        4       9       2011    16      660     524822  4821088 21      40
14:00:51        3/12/2014       3       12      2014    14      916     524022  4821085 117     39
16:00:54        12/14/2010      12      14      2010    16      801     522016  4821079 134     40
4:00:48 4/26/2013       4       26      2013    4       658     521566  4821078 690     13
4:00:48 4/26/2013       4       26      2013    4       658     521566  4821078 691     13
10:01:36        1/5/2013        1       5       2013    10      679     523155  4821084 136     40
8:00:54 4/8/2010        4       8       2010    8       644     527185  4821099 13      40
12:00:42        3/26/2014       3       26      2014    12      918     524467  4821089 24      40
6:00:53 3/30/2013       3       30      2013    6       663     521561  4821079 690     13
6:00:53 3/30/2013       3       30      2013    6       663     521561  4821079 691     13
10:00:42        4/8/2010        4       8       2010    10      644     527185  4821100 13      40
14:00:47        4/10/2014       4       10      2014    14      913     525253  4821093 18      40
4:00:48 4/17/2014       4       17      2014    4       916     525598  4821095 18      40
18:00:23        4/9/2011        4       9       2011    18      662     523008  4821086 136     40
8:00:54 4/7/2009        4       7       2009    8       642     523619  4821089 138     40
16:00:42        4/14/2012       4       14      2012    16      678     523777  4821089 138     40
0:00:47 1/9/2012        1       9       2012    0       665     527507  4821104 14      40
8:00:24 12/20/2010      12      20      2010    8       639     527630  4821105 19      40
14:00:25        4/15/2012       4       15      2012    14      666     524107  4821091 117     39
18:00:53        4/12/2012       4       12      2012    18      671     523597  4821090 137     40
14:01:53        4/9/2013        4       9       2013    14      677     525035  4821095 21      40
14:00:11        4/7/2008        4       7       2008    14      637     522734  4821087 135     40
10:00:53        4/11/2010       4       11      2010    10      746     527088  4821104 13      40
22:00:41        1/26/2014       1       26      2014    22      916     522609  4821088 135     40
4:00:20 11/23/2013      11      23      2013    4       914     527273  4821106 14      40
10:01:23        3/12/2014       3       12      2014    10      908     524705  4821096 24      40
2:00:47 4/18/2011       4       18      2011    2       661     521545  4821085 690     13
2:00:47 4/18/2011       4       18      2011    2       661     521545  4821085 691     13
8:00:47 3/25/2014       3       25      2014    8       909     524936  4821097 21      40
22:00:48        3/24/2012       3       24      2012    22      678     523590  4821093 137     40
14:00:41        4/20/2009       4       20      2009    14      640     523848  4821094 138     40
18:00:52        4/12/2011       4       12      2011    18      661     521929  4821088 688     40
18:00:52        4/12/2011       4       12      2011    18      661     521929  4821088 689     40
10:00:55        4/12/2013       4       12      2013    10      658     524261  4821096 117     39
10:00:47        4/9/2012        4       9       2012    10      672     525058  4821099 21      40
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16:00:59        4/9/2011        4       9       2011    16      666     524960  4821099 21      40
10:01:01        3/12/2014       3       12      2014    10      916     524461  4821098 24      40
12:01:11        4/13/2011       4       13      2011    12      661     524669  4821099 24      40
18:00:53        3/27/2010       3       27      2010    18      651     526488  4821106 15      40
2:01:02 4/6/2010        4       6       2010    2       639     522676  4821093 135     40
8:00:44 4/13/2012       4       13      2012    8       673     523852  4821097 138     40
14:00:55        4/13/2009       4       13      2009    14      644     525995  4821106 17      40
12:00:26        4/30/2011       4       30      2011    12      666     525246  4821103 18      40
12:00:34        4/15/2010       4       15      2010    12      746     525566  4821105 18      40
8:00:21 1/3/2013        1       3       2013    8       679     523126  4821096 136     40
6:00:53 4/11/2011       4       11      2011    6       668     522819  4821097 136     40
4:00:48 11/17/2010      11      17      2010    4       657     523283  4821099 137     40
10:00:32        4/26/2009       4       26      2009    10      645     527606  4821115 14      40
14:00:50        3/25/2013       3       25      2013    14      658     523457  4821100 137     40
12:00:48        3/29/2014       3       29      2014    12      916     524428  4821103 24      40
20:00:58        1/26/2014       1       26      2014    20      916     522597  4821097 135     40
18:00:56        4/13/2010       4       13      2010    18      639     526558  4821112 15      40
2:00:53 3/27/2013       3       27      2013    2       663     521672  4821095 688     40
2:00:53 3/27/2013       3       27      2013    2       663     521672  4821095 689     40
18:00:39        3/23/2014       3       23      2014    18      913     528157  4821120 20      40
14:00:54        12/14/2010      12      14      2010    14      801     522031  4821097 134     40
2:00:59 3/25/2010       3       25      2010    2       653     521602  4821096 688     40
2:00:59 3/25/2010       3       25      2010    2       653     521602  4821096 689     40
12:00:57        4/8/2014        4       8       2014    12      907     525767  4821110 17      40
14:00:48        4/9/2012        4       9       2012    14      673     525377  4821109 18      40
18:00:53        1/31/2014       1       31      2014    18      908     522379  4821099 134     40
16:00:43        4/13/2011       4       13      2011    16      661     524670  4821107 24      40
16:00:59        4/19/2013       4       19      2013    16      677     523781  4821104 138     40
6:00:35 4/17/2014       4       17      2014    6       909     525629  4821111 17      40
18:00:28        4/9/2011        4       9       2011    18      655     522999  4821102 136     40
18:00:21        4/20/2009       4       20      2009    18      646     523641  4821105 138     40
14:00:48        4/11/2009       4       11      2009    14      646     524598  4821108 24      40
12:00:30        4/16/2014       4       16      2014    12      916     524857  4821110 21      40
14:00:48        4/13/2011       4       13      2011    14      661     524664  4821109 24      40
22:00:23        4/23/2011       4       23      2011    22      666     525264  4821112 18      40
18:00:48        4/12/2011       4       12      2011    18      664     521857  4821100 688     40
18:00:48        4/12/2011       4       12      2011    18      664     521857  4821100 689     40
6:00:38 4/17/2014       4       17      2014    6       916     525631  4821114 17      40
8:00:48 4/13/2012       4       13      2012    8       678     523878  4821108 138     40
22:00:53        12/30/2012      12      30      2012    22      679     523151  4821106 136     40
2:00:56 3/24/2014       3       24      2014    2       918     524536  4821111 24      40
12:00:47        3/31/2012       3       31      2012    12      679     524390  4821111 24      40
12:00:56        4/9/2012        4       9       2012    12      673     525351  4821115 18      40
18:00:47        4/29/2009       4       29      2009    18      648     523216  4821108 137     40
14:00:54        4/13/2009       4       13      2009    14      642     526420  4821120 15      40
6:00:52 1/9/2010        1       9       2010    6       638     523169  4821108 136     40
16:01:17        4/2/2014        4       2       2014    16      909     524661  4821114 24      40
8:00:35 4/18/2013       4       18      2013    8       677     525330  4821117 18      40
18:00:42        12/19/2010      12      19      2010    18      639     527716  4821127 19      40
22:00:53        4/17/2010       4       17      2010    22      652     526771  4821123 15      40
18:00:26        12/30/2012      12      30      2012    18      679     523162  4821110 136     40
10:00:55        4/20/2014       4       20      2014    10      913     525575  4821119 18      40
12:01:17        1/14/2010       1       14      2010    12      643     525946  4821120 17      40
12:00:41        4/7/2008        4       7       2008    12      636     523381  4821112 137     40
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12:00:58        3/31/2012       3       31      2012    12      676     524507  4821117 24      40
15:00:54        4/11/2010       4       11      2010    15      801     523489  4821113 137     40
10:01:20        5/13/2011       5       13      2011    10      654     528170  4821131 20      40
16:00:24        1/21/2009       1       21      2009    16      632     522656  4821110 135     40
8:00:47 3/24/2012       3       24      2012    8       681     523635  4821114 138     40
14:01:24        3/24/2014       3       24      2014    14      907     524544  4821118 24      40
18:00:21        4/1/2014        4       1       2014    18      918     523685  4821115 138     40
18:00:18        4/12/2011       4       12      2011    18      663     521898  4821109 688     40
18:00:18        4/12/2011       4       12      2011    18      663     521898  4821109 689     40
12:00:49        4/15/2012       4       15      2012    12      671     523351  4821115 137     40
14:01:51        4/13/2009       4       13      2009    14      639     526532  4821127 15      40
2:00:30 12/17/2013      12      17      2013    2       916     523213  4821115 137     40
10:00:21        4/15/2012       4       15      2012    10      671     523351  4821115 137     40
8:00:43 1/3/2013        1       3       2013    8       670     523244  4821115 137     40
8:00:53 4/7/2014        4       7       2014    8       908     525138  4821123 21      40
14:00:33        1/4/2013        1       4       2013    14      670     523233  4821118 137     40
12:00:41        4/13/2011       4       13      2011    12      655     525105  4821125 21      40
10:00:44        3/26/2014       3       26      2014    10      918     524497  4821123 24      40
14:00:53        1/12/2010       1       12      2010    14      639     523148  4821119 136     40
2:00:59 1/17/2010       1       17      2010    2       642     522130  4821116 134     40
20:00:53        12/20/2012      12      20      2012    20      665     526414  4821132 15      40
0:00:54 4/1/2012        4       1       2012    0       674     521516  4821115 690     13
0:00:54 4/1/2012        4       1       2012    0       674     521516  4821115 691     13
12:00:26        4/13/2011       4       13      2011    12      659     524748  4821126 24      40
14:00:25        4/13/2011       4       13      2011    14      659     524749  4821126 24      40
14:00:47        4/10/2014       4       10      2014    14      916     525385  4821129 18      40
16:00:47        3/12/2014       3       12      2014    16      908     525691  4821130 17      40
16:00:53        1/3/2013        1       3       2013    16      670     523244  4821121 137     40
4:00:47 3/30/2013       3       30      2013    4       663     521586  4821116 688     40
4:00:47 3/30/2013       3       30      2013    4       663     521586  4821116 689     40
22:00:47        3/24/2012       3       24      2012    22      671     523454  4821123 137     40
6:00:54 12/27/2013      12      27      2013    6       907     523172  4821123 136     40
22:00:38        4/15/2010       4       15      2010    22      654     521643  4821118 688     40
22:00:38        4/15/2010       4       15      2010    22      654     521643  4821118 689     40
14:00:20        4/13/2012       4       13      2012    14      658     523192  4821124 136 40
18:00:53 2/1/2014 2 1 2014 18 916 522916 4821124 136 40
18:00:18 3/25/2012 3 25 2012 18 666 524863 4821131 21 40
10:00:50 5/5/2010 5 5 2010 10 652 525590 4821134 18 40
12:00:55 3/24/2014 3 24 2014 12 913 527820 4821144 19 40
2:00:41 4/23/2011 4 23 2011 2 650 521641 4821122 688 40
2:00:41 4/23/2011 4 23 2011 2 650 521641 4821122 689 40
10:00:54 5/1/2013 5 1 2013 10 658 524908 4821134 21 40
12:00:53 4/14/2011 4 14 2011 12 664 524804 4821135 21 40
16:00:17 4/22/2008 4 22 2008 16 632 523818 4821131 138 40
4:00:53 4/17/2014 4 17 2014 4 909 525603 4821138 17 40
10:00:53 4/7/2008 4 7 2008 10 637 523290 4821129 137 40
8:00:50 3/30/2014 3 30 2014 8 907 524537 4821134 24 40
14:00:50 1/12/2010 1 12 2010 14 633 522979 4821129 136 40
8:00:42 12/27/2013 12 27 2013 8 907 523167 4821129 136 40
0:00:55 1/10/2014 1 10 2014 0 671 521984 4821126 688 40
0:00:55 1/10/2014 1 10 2014 0 671 521984 4821126 689 40
14:00:49 4/8/2010 4 8 2010 14 652 525294 4821138 18 40
14:00:27 4/11/2009 4 11 2009 14 647 524113 4821134 117 39
16:00:43 4/6/2009 4 6 2009 16 642 523185 4821131 136 40
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18:00:53 4/29/2009 4 29 2009 18 648 523717 4821133 138 40
10:00:48 5/2/2011 5 2 2011 10 667 521936 4821127 688 40
10:00:48 5/2/2011 5 2 2011 10 667 521936 4821127 689 40
10:00:43 5/11/2011 5 11 2011 10 666 526226 4821142 16 40
12:00:55 4/15/2011 4 15 2011 12 668 524853 4821137 21 40
22:00:53 12/24/2013 12 24 2013 22 913 527443 4821147 14 40
14:01:59 4/16/2010 4 16 2010 14 646 523693 4821134 138 40
16:00:55 4/15/2011 4 15 2011 16 650 524536 4821137 24 40
2:00:49 1/28/2012 1 28 2012 2 665 523201 4821133 137 40
18:00:53 2/21/2010 2 21 2010 18 642 526001 4821143 17 40
12:00:54 3/12/2014 3 12 2014 12 918 524668 4821138 24 40
16:00:47 4/27/2011 4 27 2011 16 668 524502 4821138 24 40
14:00:54 3/28/2010 3 28 2010 14 642 524587 4821139 24 40
20:00:42 4/27/2013 4 27 2013 20 677 523233 4821134 137 40
4:00:42 4/11/2011 4 11 2011 4 668 522753 4821133 135 40
0:00:53 4/23/2011 4 23 2011 0 668 526676 4821148 15 40
10:00:23 4/16/2011 4 16 2011 10 650 524693 4821141 24 40
0:00:54 4/11/2010 4 11 2010 0 647 521716 4821130 688 40
0:00:54 4/11/2010 4 11 2010 0 647 521716 4821130 689 40
14:00:56 1/14/2010 1 14 2010 14 644 526414 4821148 15 40
12:00:50 4/16/2012 4 16 2012 12 666 524513 4821141 24 40
0:00:54 4/23/2011 4 23 2011 0 666 526743 4821151 15 40
18:00:37 4/28/2014 4 28 2014 18 913 528007 4821156 19 40
12:00:44 4/6/2008 4 6 2008 12 637 523300 4821139 137 40
12:00:43 3/12/2014 3 12 2014 12 917 524661 4821144 24 40
0:00:44 4/16/2010 4 16 2010 0 654 521636 4821133 688 40
0:00:44 4/16/2010 4 16 2010 0 654 521636 4821133 689 40
14:00:54 3/26/2013 3 26 2013 14 671 523149 4821139 136 40
16:00:41 4/19/2013 4 19 2013 16 658 523825 4821141 138 40
10:00:26 4/9/2012 4 9 2012 10 675 524684 4821145 24 40
16:00:48 4/28/2014 4 28 2014 16 913 527914 4821158 19 40
12:00:48 11/10/2010 11 10 2010 12 651 522784 4821139 135 40
10:00:53 12/8/2011 12 8 2011 10 801 521536 4821135 690 13
10:00:53 12/8/2011 12 8 2011 10 801 521536 4821135 691 13
0:00:53 1/20/2012 1 20 2012 0 666 527003 4821155 13 40
12:00:47 4/14/2011 4 14 2011 12 668 525036 4821148 21 40
2:00:42 4/16/2010 4 16 2010 2 654 521641 4821136 688 40
2:00:42 4/16/2010 4 16 2010 2 654 521641 4821136 689 40
14:00:17 4/7/2009 4 7 2009 14 641 524230 4821146 117 39
10:00:55 4/8/2008 4 8 2008 10 635 523445 4821145 137 40
18:00:55 4/8/2011 4 8 2011 18 654 523182 4821144 136 40
18:00:56 4/9/2011 4 9 2011 18 662 522640 4821143 135 40
4:00:36 3/29/2013 3 29 2013 4 677 521663 4821140 688 40
4:00:36 3/29/2013 3 29 2013 4 677 521663 4821140 689 40
21:00:41 4/11/2010 4 11 2010 21 801 521526 4821140 690 13
21:00:41 4/11/2010 4 11 2010 21 801 521526 4821140 691 13
12:00:42 1/30/2012 1 30 2012 12 658 523210 4821146 137 40
2:00:53 3/29/2013 3 29 2013 2 677 521673 4821142 688 40
2:00:53 3/29/2013 3 29 2013 2 677 521673 4821142 689 40
12:00:54 4/13/2011 4 13 2011 12 663 525213 4821154 18 40
20:00:28 12/11/2013 12 11 2013 20 916 528372 4821167 20 40
2:00:59 4/17/2014 4 17 2014 2 916 525778 4821156 17 40
4:00:20 3/30/2013 3 30 2013 4 658 521713 4821142 688 40
4:00:20 3/30/2013 3 30 2013 4 658 521713 4821142 689 40
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12:00:49 4/24/2011 4 24 2011 12 666 525740 4821157 17 40
12:00:43 4/4/2010 4 4 2010 12 642 524646 4821154 24 40
12:00:25 4/14/2011 4 14 2011 12 663 525003 4821158 21 40
12:00:56 3/14/2014 3 14 2014 12 917 525313 4821160 18 40
8:00:23 4/11/2012 4 11 2012 8 658 526069 4821164 16 40
10:01:12 3/19/2014 3 19 2014 10 917 523687 4821155 138 40
14:00:48 4/13/2012 4 13 2012 14 677 523083 4821153 136 40
2:00:55 4/11/2010 4 11 2010 2 654 527635 4821171 19 40
18:00:53 4/14/2012 4 14 2012 18 678 523458 4821155 137 40
6:00:41 4/26/2013 4 26 2013 6 658 521650 4821149 688 40
6:00:41 4/26/2013 4 26 2013 6 658 521650 4821149 689 40
10:00:53 12/15/2010 12 15 2010 10 801 522108 4821152 134 40
16:00:43 4/15/2011 4 15 2011 16 668 525216 4821164 18 40
14:00:43 4/16/2009 4 16 2009 14 644 525540 4821166 18 40
16:00:47 4/3/2014 4 3 2014 16 907 524728 4821163 24 40
12:00:26 4/13/2011 4 13 2011 12 665 524799 4821164 21 40
2:00:54 4/12/2012 4 12 2012 2 674 521641 4821153 688 40
2:00:54 4/12/2012 4 12 2012 2 674 521641 4821153 689 40
20:00:20 4/30/2011 4 30 2011 20 666 525708 4821168 17 40
12:00:42 4/16/2009 4 16 2009 12 646 523760 4821161 138 40
12:00:49 11/10/2010 11 10 2010 12 650 522764 4821158 135 40
18:00:47 1/9/2010 1 9 2010 18 644 522577 4821158 135 40
0:00:50 12/29/2012 12 29 2012 0 670 522595 4821158 135 40
12:00:48 4/20/2010 4 20 2010 12 652 524343 4821164 117 39
14:00:48 4/1/2010 4 1 2010 14 651 524247 4821165 117 39
16:01:18 1/2/2013 1 2 2013 16 670 523264 4821161 137 40
18:01:29 12/29/2012 12 29 2012 18 670 522584 4821159 135 40
2:00:53 12/29/2012 12 29 2012 2 670 522591 4821160 135 40
18:00:42 4/8/2010 4 8 2010 18 653 525549 4821171 18 40
14:01:11 4/10/2009 4 10 2009 14 637 524394 4821167 24 40
10:01:47 3/25/2010 3 25 2010 10 647 523581 4821165 137 40
18:01:23 4/19/2011 4 19 2011 18 659 521505 4821158 690 13
18:01:23 4/19/2011 4 19 2011 18 659 521505 4821158 691 13
14:00:24 3/14/2014 3 14 2014 14 917 525314 4821172 18 40
10:00:54 3/16/2014 3 16 2014 10 908 525591 4821173 18 40
12:00:48 4/16/2012 4 16 2012 12 677 523802 4821167 138 40
4:01:30 12/29/2012 12 29 2012 4 670 522598 4821163 135 40
22:00:54 12/24/2013 12 24 2013 22 918 527467 4821182 14 40
8:00:44 4/10/2012 4 10 2012 8 670 525139 4821173 21 40
6:00:44 12/29/2012 12 29 2012 6 670 522606 4821164 135 40
0:00:48 1/24/2014 1 24 2014 0 916 524187 4821169 117 39
8:00:46 12/29/2012 12 29 2012 8 670 522603 4821165 135 40
10:00:53 3/25/2010 3 25 2010 10 639 524432 4821171 24 40
12:00:42 3/12/2014 3 12 2014 12 916 524458 4821172 24 40
10:00:56 4/11/2010 4 11 2010 10 654 527168 4821182 13 40
0:00:39 12/27/2013 12 27 2013 0 917 523202 4821168 137 40
2:00:55 12/27/2013 12 27 2013 2 917 523200 4821168 137 40
22:01:25 12/26/2013 12 26 2013 22 913 527517 4821184 14 40
18:00:08 4/8/2014 4 8 2014 18 913 524524 4821173 24 40
12:00:43 4/30/2011 4 30 2011 12 664 525163 4821175 21 40
12:00:47 4/8/2010 4 8 2010 12 644 527073 4821183 13 40
10:00:54 3/19/2014 3 19 2014 10 916 523387 4821170 137 40
14:00:41 1/12/2010 1 12 2010 14 643 522989 4821170 136 40
16:00:56 4/30/2011 4 30 2011 16 669 524276 4821174 117 39
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8:00:35 3/22/2014 3 22 2014 8 913 528797 4821192 22 40
10:00:56 4/16/2011 4 16 2011 10 662 524910 4821177 21 40
14:00:56 4/5/2009 4 5 2009 14 637 523199 4821171 137 40
14:00:20 3/21/2010 3 21 2010 14 644 524449 4821175 24 40
4:00:53 3/27/2013 3 27 2013 4 663 521673 4821166 688 40
4:00:53 3/27/2013 3 27 2013 4 663 521673 4821166 689 40
14:00:21 4/6/2008 4 6 2008 14 632 522572 4821169 135 40
6:00:54 3/27/2013 3 27 2013 6 663 521672 4821166 688 40
6:00:54 3/27/2013 3 27 2013 6 663 521672 4821166 689 40
0:00:53 4/3/2014 4 3 2014 0 908 521809 4821167 688 40
0:00:53 4/3/2014 4 3 2014 0 908 521809 4821167 689 40
0:00:57 4/28/2011 4 28 2011 0 662 521618 4821167 688 40
0:00:57 4/28/2011 4 28 2011 0 662 521618 4821167 689 40
8:00:27 4/12/2011 4 12 2011 8 662 521582 4821167 690 13
8:00:27 4/12/2011 4 12 2011 8 662 521582 4821167 691 13
8:00:54 4/30/2011 4 30 2011 8 650 523886 4821175 138 40
12:00:50 4/24/2011 4 24 2011 12 654 525619 4821182 17 40
18:01:24 2/18/2010 2 18 2010 18 642 528137 4821192 20 40
12:00:14 4/4/2009 4 4 2009 12 642 522608 4821172 135 40
18:01:11 4/12/2013 4 12 2013 18 677 523797 4821176 138 40
10:00:54 5/9/2011 5 9 2011 10 654 526042 4821185 16 40
16:00:43 4/13/2012 4 13 2012 16 658 523606 4821176 138 40
18:00:58 1/5/2014 1 5 2014 18 907 523253 4821175 137 40
2:00:54 11/20/2011 11 20 2011 2 662 521485 4821169 690 13
2:00:54 11/20/2011 11 20 2011 2 662 521485 4821169 691 13
10:00:40 4/5/2012 4 5 2012 10 675 525466 4821184 18 40
18:00:42 3/24/2012 3 24 2012 18 679 524742 4821181 24 40
16:00:55 1/15/2010 1 15 2010 16 640 526934 4821189 13 40
14:00:41 4/28/2011 4 28 2011 14 668 525476 4821184 18 40
12:00:49 4/23/2011 4 23 2011 12 655 523541 4821177 137 40
18:02:54 3/28/2010 3 28 2010 18 653 525538 4821185 18 40
18:00:56 4/30/2010 4 30 2010 18 639 524085 4821180 117 39
12:00:36 4/13/2011 4 13 2011 12 658 524716 4821182 24 40
2:00:53 4/3/2014 4 3 2014 2 908 521812 4821172 688 40
2:00:53 4/3/2014 4 3 2014 2 908 521812 4821172 689 40
10:00:56 12/1/2010 12 1 2010 10 638 527623 4821194 19 40
10:00:39 1/30/2012 1 30 2012 10 658 523173 4821177 136 40
18:00:26 4/10/2014 4 10 2014 18 913 525312 4821186 18 40
12:00:21 4/13/2011 4 13 2011 12 668 525231 4821186 18 40
16:00:55 4/8/2010 4 8 2010 16 644 526217 4821190 16 40
12:00:50 3/19/2014 3 19 2014 12 916 523395 4821180 137 40
16:01:11 3/14/2010 3 14 2010 16 647 525537 4821188 18 40
4:00:54 12/17/2013 12 17 2013 4 916 523207 4821179 137 40
12:00:19 4/7/2014 4 7 2014 12 913 523628 4821181 138 40
14:00:53 3/21/2010 3 21 2010 14 642 524990 4821187 21 40
16:00:44 4/1/2013 4 1 2013 16 663 525574 4821189 18 40
14:00:42 4/1/2013 4 1 2013 14 663 525582 4821190 18 40
14:00:53 4/4/2009 4 4 2009 14 642 522698 4821180 135 40
12:00:21 4/8/2008 4 8 2008 12 635 523432 4821183 137 40
4:00:50 3/25/2010 3 25 2010 4 653 521643 4821178 688 40
4:00:50 3/25/2010 3 25 2010 4 653 521643 4821178 689 40
4:00:41 3/30/2014 3 30 2014 4 907 525903 4821193 17 40
22:00:55 12/13/2012 12 13 2012 22 666 527654 4821201 19 40
16:00:25 4/15/2012 4 15 2012 16 658 524327 4821188 117 39
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18:00:54 4/27/2011 4 27 2011 18 668 524506 4821189 24 40
2:00:22 12/26/2013 12 26 2013 2 918 526790 4821198 15 40
8:00:13 4/5/2010 4 5 2010 8 746 524836 4821191 21 40
10:00:43 3/18/2014 3 18 2014 10 908 524955 4821192 21 40
4:01:51 3/30/2014 3 30 2014 4 916 525910 4821197 17 40
14:01:07 3/23/2013 3 23 2013 14 671 525123 4821194 21 40
4:00:42 12/27/2013 12 27 2013 4 917 523198 4821187 137 40
16:00:41 1/12/2010 1 12 2010 16 644 523483 4821189 137 40
14:01:23 3/24/2014 3 24 2014 14 913 527841 4821206 19 40
10:00:54 1/18/2010 1 18 2010 10 640 527117 4821203 13 40
0:01:23 4/7/2010 4 7 2010 0 640 524304 4821193 117 39
14:00:52 4/1/2010 4 1 2010 14 644 524129 4821192 117 39
18:04:08 4/29/2011 4 29 2011 18 660 524630 4821194 24 40
10:00:49 1/10/2014 1 10 2014 10 671 522664 4821188 135 40
0:00:56 4/17/2014 4 17 2014 0 916 526115 4821201 16 40
12:00:42 4/11/2010 4 11 2010 12 644 523742 4821192 138 40
16:00:26 4/7/2008 4 7 2008 16 637 522516 4821188 135 40
14:00:54 4/15/2010 4 15 2010 14 746 525569 4821200 18 40
12:00:47 1/18/2010 1 18 2010 12 640 527116 4821207 13 40
12:00:42 4/12/2009 4 12 2009 12 637 524410 4821197 24 40
12:01:00 4/29/2014 4 29 2014 12 907 525172 4821200 21 40
8:00:43 3/24/2012 3 24 2012 8 670 523763 4821195 138 40
2:00:41 4/17/2014 4 17 2014 2 909 525853 4821203 17 40
0:00:47 11/20/2011 11 20 2011 0 662 521490 4821190 690 13
0:00:47 11/20/2011 11 20 2011 0 662 521490 4821190 691 13
18:00:33 4/8/2014 4 8 2014 18 907 526019 4821206 16 40
18:00:47 1/25/2010 1 25 2010 18 639 528238 4821216 20 40
10:00:26 4/9/2008 4 9 2008 10 636 523366 4821197 137 40
22:00:42 4/27/2011 4 27 2011 22 662 521646 4821191 688 40
22:00:42 4/27/2011 4 27 2011 22 662 521646 4821191 689 40
2:00:56 4/4/2014 4 4 2014 2 679 521614 4821191 688 40
2:00:56 4/4/2014 4 4 2014 2 679 521614 4821191 689 40
16:00:41 4/17/2013 4 17 2013 16 658 525090 4821203 21 40
18:00:32 4/9/2011 4 9 2011 18 661 522469 4821195 135 40
6:01:11 4/4/2014 4 4 2014 6 679 521613 4821193 688 40
6:01:11 4/4/2014 4 4 2014 6 679 521613 4821193 689 40
12:00:39 4/8/2014 4 8 2014 12 908 525660 4821207 17 40
14:00:54 3/8/2014 3 8 2014 14 917 524052 4821202 117 39
0:01:06 4/3/2012 4 3 2012 0 677 521644 4821194 688 40
0:01:06 4/3/2012 4 3 2012 0 677 521644 4821194 689 40
6:00:49 3/25/2010 3 25 2010 6 653 521657 4821195 688 40
6:00:49 3/25/2010 3 25 2010 6 653 521657 4821195 689 40
10:00:42 4/8/2010 4 8 2010 10 654 525085 4821207 21 40
8:00:48 4/10/2012 4 10 2012 8 666 525217 4821208 18 40
22:00:55 1/8/2012 1 8 2012 22 665 527703 4821219 19 40
10:01:51 3/16/2014 3 16 2014 10 917 525536 4821211 18 40
16:00:30 4/30/2011 4 30 2011 16 664 525383 4821210 18 40
12:00:48 3/12/2014 3 12 2014 12 908 524737 4821208 24 40
4:01:47 4/4/2014 4 4 2014 4 679 521613 4821198 688 40
4:01:47 4/4/2014 4 4 2014 4 679 521613 4821198 689 40
6:00:47 3/30/2014 3 30 2014 6 913 525813 4821213 17 40
16:00:55 4/10/2011 4 10 2011 16 668 523556 4821205 137 40
14:00:41 3/12/2014 3 12 2014 14 917 524487 4821209 24 40
22:00:42 12/29/2012 12 29 2012 22 670 522577 4821203 135 40
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14:00:59 4/4/2009 4 4 2009 14 635 523100 4821205 136 40
8:00:24 12/22/2012 12 22 2012 8 665 523209 4821206 137 40
10:00:48 3/25/2010 3 25 2010 10 640 523992 4821209 138 40
10:00:49 5/12/2011 5 12 2011 10 655 525447 4821214 18 40
8:00:53 3/23/2012 3 23 2012 8 671 524204 4821213 117 39
10:00:41 4/15/2011 4 15 2011 10 668 524993 4821216 21 40
12:00:50 4/9/2008 4 9 2008 12 636 523370 4821210 137 40
6:01:24 3/29/2013 3 29 2013 6 677 521718 4821205 688 40
6:01:24 3/29/2013 3 29 2013 6 677 521718 4821205 689 40
14:00:31 2/2/2014 2 2 2014 14 916 523028 4821210 136 40
22:00:41 12/28/2012 12 28 2012 22 670 522587 4821208 135 40
6:00:50 1/28/2012 1 28 2012 6 665 523225 4821211 137 40
14:00:50 4/25/2013 4 25 2013 14 658 524098 4821214 117 39
2:00:47 1/10/2014 1 10 2014 2 671 521723 4821206 688 40
2:00:47 1/10/2014 1 10 2014 2 671 521723 4821206 689 40
14:00:20 1/22/2009 1 22 2009 14 632 523115 4821211 136 40
8:00:32 1/28/2012 1 28 2012 8 665 523232 4821212 137 40
18:01:18 4/23/2011 4 23 2011 18 669 523558 4821213 137 40
18:00:47 4/22/2010 4 22 2010 18 640 526572 4821224 15 40
10:00:24 4/15/2008 4 15 2008 10 635 525020 4821218 21 40
18:00:54 5/2/2011 5 2 2011 18 666 523623 4821213 138 40
6:00:53 1/9/2010 1 9 2010 6 644 523191 4821212 136 40
18:00:49 12/28/2012 12 28 2012 18 670 522587 4821210 135 40
18:00:50 4/10/2010 4 10 2010 18 746 527739 4821229 19 40
10:00:54 4/15/2012 4 15 2012 10 665 523842 4821215 138 40
2:00:55 3/29/2013 3 29 2013 2 679 521600 4821207 688 40
2:00:55 3/29/2013 3 29 2013 2 679 521600 4821207 689 40
0:00:55 4/24/2011 4 24 2011 0 668 526305 4821225 16 40
12:00:49 3/27/2010 3 27 2010 12 655 524900 4821220 21 40
2:01:24 4/12/2010 4 12 2010 2 644 521709 4821210 688 40
2:01:24 4/12/2010 4 12 2010 2 644 521709 4821210 689 40
8:00:50 4/15/2012 4 15 2012 8 666 524339 4821219 117 39
4:00:27 1/28/2012 1 28 2012 4 665 523229 4821216 137 40
14:00:47 4/20/2011 4 20 2011 14 650 525458 4821225 18 40
4:00:47 4/12/2010 4 12 2010 4 644 521706 4821212 688 40
4:00:47 4/12/2010 4 12 2010 4 644 521706 4821212 689 40
10:00:42 4/11/2010 4 11 2010 10 644 523752 4821220 138 40
18:00:53 12/29/2012 12 29 2012 18 670 522579 4821217 135 40
18:00:53 4/14/2010 4 14 2010 18 642 525857 4821229 17 40
8:00:42 3/26/2014 3 26 2014 8 909 524571 4821225 24 40
22:00:22 4/23/2011 4 23 2011 22 668 526290 4821232 16 40
16:00:47 4/6/2009 4 6 2009 16 644 522862 4821220 136 40
12:00:50 4/3/2014 4 3 2014 12 907 524893 4821227 21 40
6:00:55 3/29/2013 3 29 2013 6 679 521599 4821216 688 40
6:00:55 3/29/2013 3 29 2013 6 679 521599 4821216 689 40
16:01:03 3/14/2010 3 14 2010 16 638 525605 4821230 17 40
12:00:48 4/27/2008 4 27 2008 12 631 523448 4821223 137 40
16:00:58 4/10/2014 4 10 2014 16 916 525432 4821231 18 40
18:00:48 1/3/2013 1 3 2013 18 679 522955 4821224 136 40
12:00:39 3/27/2010 3 27 2010 12 644 525535 4821233 18 40
18:00:49 3/27/2010 3 27 2010 18 746 525920 4821235 17 40
4:00:47 3/29/2013 3 29 2013 4 679 521600 4821220 688 40
4:00:47 3/29/2013 3 29 2013 4 679 521600 4821220 689 40
8:00:44 3/26/2014 3 26 2014 8 918 524819 4821233 21 40
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16:00:18 4/23/2014 4 23 2014 16 909 523370 4821228 137 40
10:00:54 4/6/2010 4 6 2010 10 638 523507 4821229 137 40
22:00:54 3/24/2012 3 24 2012 22 676 523525 4821229 137 40
10:01:23 5/13/2011 5 13 2011 10 668 528192 4821248 20 40
14:00:41 3/27/2010 3 27 2010 14 655 524895 4821237 21 40
0:00:57 4/17/2014 4 17 2014 0 909 526184 4821242 16 40
16:00:41 4/15/2011 4 15 2011 16 666 524585 4821237 24 40
4:00:55 4/6/2010 4 6 2010 4 638 523039 4821232 136 40
16:00:50 3/12/2014 3 12 2014 16 918 525264 4821240 18 40
18:00:56 4/13/2010 4 13 2010 18 642 525067 4821240 21 40
22:00:35 2/1/2014 2 1 2014 22 916 522927 4821232 136 40
0:01:11 1/31/2012 1 31 2012 0 665 522387 4821231 135 40
14:00:47 3/12/2014 3 12 2014 14 908 524292 4821238 117 39
4:00:39 3/30/2014 3 30 2014 4 909 525871 4821244 17 40
18:00:58 4/4/2012 4 4 2012 18 672 525931 4821245 17 40
16:00:47 4/11/2010 4 11 2010 16 644 523695 4821237 138 40
14:00:56 1/5/2013 1 5 2013 14 670 523207 4821236 137 40
18:00:41 3/27/2010 3 27 2010 18 655 526466 4821248 15 40
10:00:54 4/18/2013 4 18 2013 10 671 525906 4821246 17 40
20:00:54 2/1/2014 2 1 2014 20 916 522931 4821236 136 40
8:00:54 3/23/2014 3 23 2014 8 918 524312 4821241 117 39
10:00:44 4/18/2013 4 18 2013 10 677 525327 4821245 18 40
6:00:52 4/12/2010 4 12 2010 6 644 521822 4821233 688 40
6:00:52 4/12/2010 4 12 2010 6 644 521822 4821233 689 40
12:00:54 3/19/2014 3 19 2014 12 917 523701 4821240 138 40
12:00:53 3/8/2014 3 8 2014 12 916 523428 4821239 137 40
6:00:39 4/11/2011 4 11 2011 6 662 522589 4821237 135 40
0:01:42 12/28/2009 12 28 2009 0 644 523261 4821240 137 40
2:01:11 5/10/2011 5 10 2011 2 664 525935 4821249 17 40
8:00:47 4/11/2008 4 11 2008 8 636 523629 4821241 138 40
14:00:53 1/18/2010 1 18 2010 14 640 527074 4821255 13 40
12:00:54 1/5/2013 1 5 2013 12 670 523204 4821241 137 40
14:00:44 4/13/2011 4 13 2011 14 658 524718 4821246 24 40
4:00:43 4/11/2011 4 11 2011 4 662 522589 4821239 135 40
18:00:55 4/4/2012 4 4 2012 18 678 526063 4821252 16 40
12:00:55 4/14/2011 4 14 2011 12 655 524939 4821247 21 40
10:01:28 3/25/2010 3 25 2010 10 643 524517 4821246 24 40
14:02:17 4/10/2014 4 10 2014 14 909 525419 4821250 18 40
22:00:42 4/10/2009 4 10 2009 22 647 521625 4821237 688 40
22:00:42 4/10/2009 4 10 2009 22 647 521625 4821237 689 40
18:00:50 4/30/2010 4 30 2010 18 650 524568 4821248 24 40
12:00:47 3/19/2014 3 19 2014 12 918 523694 4821245 138 40
16:00:41 4/12/2013 4 12 2013 16 658 524005 4821247 117 39
18:01:07 1/4/2014 1 4 2014 18 916 522826 4821243 136 40
14:00:25 4/20/2011 4 20 2011 14 666 525431 4821252 18 40
12:00:44 1/1/2013 1 1 2013 12 670 523186 4821244 136 40
4:00:49 4/3/2014 4 3 2014 4 908 521817 4821240 688 40
4:00:49 4/3/2014 4 3 2014 4 908 521817 4821240 689 40
6:00:36 12/14/2012 12 14 2012 6 670 527645 4821261 19 40
18:00:55 1/8/2010 1 8 2010 18 638 523289 4821245 137 40
14:00:47 4/3/2014 4 3 2014 14 907 524698 4821250 24 40
0:00:48 2/9/2010 2 9 2010 0 642 528488 4821265 22 40
8:00:51 12/22/2012 12 22 2012 8 666 528543 4821265 22 40
8:00:53 2/2/2014 2 2 2014 8 916 522963 4821245 136 40
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0:00:54 4/11/2009 4 11 2009 0 647 521623 4821240 688 40
0:00:54 4/11/2009 4 11 2009 0 647 521623 4821240 689 40
22:00:49 1/8/2010 1 8 2010 22 638 523286 4821247 137 40
8:00:54 12/22/2010 12 22 2010 8 639 526584 4821260 15 40
22:00:21 4/10/2009 4 10 2009 22 635 521604 4821243 688 40
22:00:21 4/10/2009 4 10 2009 22 635 521604 4821243 689 40
10:00:23 3/22/2014 3 22 2014 10 914 523824 4821250 138 40
12:00:54 3/22/2014 3 22 2014 12 914 523830 4821251 138 40
22:00:44 2/8/2010 2 8 2010 22 642 528488 4821269 22 40
0:00:48 4/11/2009 4 11 2009 0 635 521603 4821244 688 40
0:00:48 4/11/2009 4 11 2009 0 635 521603 4821244 689 40
12:00:47 12/15/2010 12 15 2010 12 801 522282 4821246 134 40
12:00:51 3/20/2014 3 20 2014 12 908 523498 4821251 137 40
14:00:47 3/22/2014 3 22 2014 14 907 524364 4821255 117 39
0:00:47 1/27/2014 1 27 2014 0 916 522586 4821249 135 40
10:00:56 3/24/2014 3 24 2014 10 907 524145 4821255 117 39
4:00:54 12/22/2012 12 22 2012 4 665 523185 4821252 136 40
6:00:50 12/22/2010 12 22 2010 6 639 526584 4821265 15 40
18:01:17 1/9/2010 1 9 2010 18 640 522139 4821249 134 40
22:00:49 4/13/2012 4 13 2012 22 675 521758 4821248 688 40
22:00:49 4/13/2012 4 13 2012 22 675 521758 4821248 689 40
6:00:58 12/22/2012 12 22 2012 6 665 523187 4821253 136 40
10:00:39 1/22/2012 1 22 2012 10 666 523181 4821253 136 40
6:00:44 1/10/2014 1 10 2014 6 671 521704 4821248 688 40
6:00:44 1/10/2014 1 10 2014 6 671 521704 4821248 689 40
16:00:43 4/6/2008 4 6 2008 16 632 522526 4821252 135 40
16:00:47 1/27/2014 1 27 2014 16 916 523183 4821254 136 40
12:00:41 4/15/2011 4 15 2011 12 666 524891 4821260 21 40
18:00:42 5/1/2013 5 1 2013 18 658 523711 4821256 138 40
16:00:14 4/14/2014 4 14 2014 16 909 525932 4821264 17 40
20:01:02 1/4/2014 1 4 2014 20 907 522537 4821252 135 40
0:00:47 4/5/2010 4 5 2010 0 653 521693 4821250 688 40
0:00:47 4/5/2010 4 5 2010 0 653 521693 4821250 689 40
16:00:48 4/10/2014 4 10 2014 16 909 525418 4821263 18 40
22:00:49 3/28/2013 3 28 2013 22 677 521765 4821250 688 40
22:00:49 3/28/2013 3 28 2013 22 677 521765 4821250 689 40
12:00:54 4/15/2008 4 15 2008 12 635 525651 4821264 17 40
12:00:48 4/15/2012 4 15 2012 12 665 523845 4821258 138 40
6:00:49 1/21/2009 1 21 2009 6 632 522511 4821254 135 40
4:00:47 4/5/2010 4 5 2010 4 650 523981 4821260 138 40
10:00:54 4/20/2010 4 20 2010 10 646 523739 4821260 138 40
12:00:56 4/15/2011 4 15 2011 12 650 524879 4821264 21 40
8:00:24 1/21/2009 1 21 2009 8 632 522512 4821256 135 40
16:00:48 1/22/2009 1 22 2009 16 632 523078 4821258 136 40
18:00:41 1/20/2009 1 20 2009 18 632 522498 4821257 135 40
14:00:44 4/13/2011 4 13 2011 14 654 525587 4821268 18 40
22:00:54 4/2/2014 4 2 2014 22 908 521766 4821254 688 40
22:00:54 4/2/2014 4 2 2014 22 908 521766 4821254 689 40
10:00:40 4/15/2011 4 15 2011 10 666 524892 4821266 21 40
4:01:11 1/10/2014 1 10 2014 4 671 521711 4821255 688 40
4:01:11 1/10/2014 1 10 2014 4 671 521711 4821255 689 40
0:00:54 2/2/2014 2 2 2014 0 916 522926 4821259 136 40
8:00:44 3/23/2012 3 23 2012 8 666 524116 4821263 117 39
16:00:54 4/8/2014 4 8 2014 16 907 525818 4821270 17 40
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16:00:25 4/4/2014 4 4 2014 16 908 524142 4821264 117 39
4:00:21 1/21/2009 1 21 2009 4 632 522489 4821259 135 40
10:00:30 4/4/2012 4 4 2012 10 673 525887 4821271 17 40
12:00:22 12/18/2010 12 18 2010 12 801 522644 4821261 135 40
22:00:56 1/20/2009 1 20 2009 22 632 522492 4821260 135 40
10:00:47 3/24/2014 3 24 2014 10 916 523782 4821265 138 40
0:00:53 4/5/2010 4 5 2010 0 650 523981 4821267 138 40
16:00:43 3/21/2009 3 21 2009 16 648 523199 4821264 137 40
2:00:41 4/5/2010 4 5 2010 2 650 523982 4821267 138 40
12:00:53 3/8/2014 3 8 2014 12 917 523785 4821266 138 40
16:01:11 3/27/2010 3 27 2010 16 643 524476 4821269 24 40
18:00:40 4/30/2011 4 30 2011 18 667 523645 4821266 138 40
22:00:44 11/24/2010 11 24 2010 22 650 521996 4821261 134 40
0:00:48 4/24/2011 4 24 2011 0 654 526216 4821276 16 40
14:00:42 4/8/2014 4 8 2014 14 908 525627 4821274 17 40
2:00:43 1/21/2009 1 21 2009 2 632 522489 4821263 135 40
16:01:06 3/27/2010 3 27 2010 16 638 524384 4821270 117 39
14:00:47 3/22/2012 3 22 2012 14 670 523929 4821268 138 40
10:02:36 3/23/2012 3 23 2012 10 676 524205 4821270 117 39
22:00:42 4/23/2011 4 23 2011 22 654 526218 4821277 16 40
16:00:54 1/12/2010 1 12 2010 16 640 525547 4821275 18 40
12:00:41 4/16/2014 4 16 2014 12 909 524868 4821273 21 40
18:00:48 4/6/2009 4 6 2009 18 644 522632 4821265 135 40
0:00:53 3/29/2013 3 29 2013 0 677 521726 4821262 688 40
0:00:53 3/29/2013 3 29 2013 0 677 521726 4821262 689 40
20:00:20 4/24/2011 4 24 2011 20 666 524764 4821273 24 40
12:01:00 3/22/2014 3 22 2014 12 908 523852 4821270 138 40
0:00:15 1/21/2009 1 21 2009 0 632 522493 4821266 135 40
18:00:24 11/24/2010 11 24 2010 18 650 521994 4821264 134 40
10:00:54 1/1/2013 1 1 2013 10 670 523161 4821269 136 40
14:00:53 4/8/2014 4 8 2014 14 907 525764 4821279 17 40
16:00:53 1/4/2013 1 4 2013 16 670 523281 4821270 137 40
20:00:56 4/9/2013 4 9 2013 20 663 525927 4821280 17 40
14:00:42 1/1/2013 1 1 2013 14 670 523231 4821270 137 40
12:00:53 4/24/2011 4 24 2011 12 658 525568 4821280 18 40
2:00:56 4/1/2012 4 1 2012 2 675 523312 4821272 137 40
2:00:51 2/2/2014 2 2 2014 2 916 522912 4821271 136 40
10:01:17 3/22/2014 3 22 2014 10 908 523856 4821274 138 40
4:00:27 12/26/2013 12 26 2013 4 913 526886 4821286 13 40
2:00:57 12/28/2013 12 28 2013 2 907 523317 4821273 137 40
16:00:42 4/8/2010 4 8 2010 16 652 525231 4821281 18 40
16:00:48 4/15/2010 4 15 2010 16 639 527027 4821288 13 40
10:00:31 4/9/2012 4 9 2012 10 679 525270 4821282 18 40
2:00:48 4/1/2012 4 1 2012 2 673 523311 4821275 137 40
22:00:56 1/9/2010 1 9 2010 22 643 523002 4821274 136 40
4:00:48 2/2/2014 2 2 2014 4 916 522915 4821274 136 40
16:00:54 3/12/2014 3 12 2014 16 916 525636 4821285 17 40
18:00:23 1/22/2009 1 22 2009 18 632 523053 4821276 136 40
16:00:54 4/16/2013 4 16 2013 16 658 524489 4821281 24 40
10:00:26 3/25/2010 3 25 2010 10 801 523787 4821279 138 40
4:00:54 1/12/2010 1 12 2010 4 643 523270 4821278 137 40
4:00:48 12/22/2010 12 22 2010 4 639 526586 4821291 15 40
12:00:47 3/22/2014 3 22 2014 12 907 524328 4821282 117 39
14:00:48 3/12/2014 3 12 2014 14 918 524569 4821283 24 40
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16:01:21 1/1/2013 1 1 2013 16 670 523243 4821279 137 40
8:00:55 1/12/2010 1 12 2010 8 643 523265 4821279 137 40
18:00:41 4/30/2010 4 30 2010 18 650 523924 4821282 138 40
8:00:41 4/24/2010 4 24 2010 8 746 523325 4821280 137 40
12:00:54 4/13/2012 4 13 2012 12 677 523140 4821279 136 40
18:01:24 3/27/2010 3 27 2010 18 801 524580 4821285 24 40
16:00:48 1/12/2010 1 12 2010 16 642 523369 4821280 137 40
12:00:43 4/10/2008 4 10 2008 12 631 523653 4821282 138 40
22:00:47 4/4/2010 4 4 2010 22 655 523737 4821282 138 40
10:00:47 4/15/2010 4 15 2010 10 655 526261 4821292 16 40
0:00:41 1/7/2014 1 7 2014 0 916 521845 4821276 688 40
0:00:41 1/7/2014 1 7 2014 0 916 521845 4821276 689 40
6:00:40 1/12/2010 1 12 2010 6 643 523268 4821282 137 40
8:00:23 4/12/2008 4 12 2008 8 633 523271 4821282 137 40
14:00:50 4/5/2009 4 5 2009 14 633 523113 4821281 136 40
12:00:47 3/27/2010 3 27 2010 12 639 524757 4821289 24 40
18:00:46 4/8/2010 4 8 2010 18 644 526817 4821298 13 40
2:00:43 4/11/2011 4 11 2011 2 668 522640 4821283 135 40
16:00:53 4/7/2008 4 7 2008 16 636 522548 4821284 135 40
0:01:23 12/22/2010 12 22 2010 0 639 526479 4821298 15 40
12:00:41 4/22/2009 4 22 2009 12 642 525893 4821297 17 40
10:01:20 3/31/2010 3 31 2010 10 651 526186 4821298 16 40
16:00:54 3/8/2014 3 8 2014 16 916 523175 4821287 136 40
14:00:47 4/15/2011 4 15 2011 14 664 524780 4821293 24 40
20:00:41 1/30/2012 1 30 2012 20 658 522024 4821284 134 40
8:00:54 4/6/2010 4 6 2010 8 638 523317 4821289 137 40
2:00:56 4/11/2010 4 11 2010 2 647 521736 4821284 688 40
2:00:56 4/11/2010 4 11 2010 2 647 521736 4821284 689 40
12:00:53 4/13/2012 4 13 2012 12 678 523572 4821291 137 40
12:00:24 4/4/2010 4 4 2010 12 641 524131 4821293 117 39
8:01:08 3/25/2014 3 25 2014 8 908 524517 4821294 24 40
18:00:48 4/1/2014 4 1 2014 18 913 524199 4821293 117 39
0:00:41 12/16/2012 12 16 2012 0 666 527342 4821305 14 40
12:00:15 4/11/2010 4 11 2010 12 654 526709 4821303 15 40
10:00:53 12/13/2010 12 13 2010 10 801 521886 4821286 688 40
10:00:53 12/13/2010 12 13 2010 10 801 521886 4821286 689 40
12:00:42 4/15/2012 4 15 2012 12 666 523980 4821294 138 40
18:00:25 3/12/2014 3 12 2014 18 916 526276 4821304 16 40
16:00:24 4/12/2010 4 12 2010 16 643 523794 4821296 138 40
6:00:54 4/17/2013 4 17 2013 6 677 526227 4821305 16 40
18:00:56 4/1/2010 4 1 2010 18 653 521998 4821291 134 40
6:00:55 3/30/2013 3 30 2013 6 679 521657 4821290 688 40
6:00:55 3/30/2013 3 30 2013 6 679 521657 4821290 689 40
8:00:24 4/19/2010 4 19 2010 8 646 525064 4821303 21 40
22:00:48 12/5/2013 12 5 2013 22 916 526513 4821310 15 40
16:00:41 1/5/2013 1 5 2013 16 670 523305 4821298 137 40
22:00:41 4/22/2011 4 22 2011 22 658 521963 4821294 688 40
22:00:41 4/22/2011 4 22 2011 22 658 521963 4821294 689 40
4:00:56 12/26/2013 12 26 2013 4 918 526829 4821312 13 40
18:00:54 3/24/2012 3 24 2012 18 678 524729 4821304 24 40
12:00:56 11/26/2010 11 26 2010 12 640 524900 4821305 21 40
10:00:50 3/16/2014 3 16 2014 10 918 525693 4821310 17 40
16:00:47 4/22/2009 4 22 2009 16 640 525404 4821311 18 40
10:00:25 4/8/2008 4 8 2008 10 636 523721 4821305 138 40
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8:00:53 3/25/2012 3 25 2012 8 676 523931 4821307 138 40
6:00:38 11/20/2010 11 20 2010 6 647 521661 4821299 688 40
6:00:38 11/20/2010 11 20 2010 6 647 521661 4821299 689 40
16:00:44 2/2/2014 2 2 2014 16 916 522991 4821304 136 40
14:00:53 3/8/2014 3 8 2014 14 916 523211 4821305 137 40
16:00:56 3/24/2012 3 24 2012 16 680 524806 4821311 21 40
6:00:54 2/2/2014 2 2 2014 6 916 522921 4821305 136 40
14:00:49 1/27/2014 1 27 2014 14 916 522894 4821305 136 40
8:01:00 4/10/2012 4 10 2012 8 675 524570 4821311 24 40
4:00:12 3/30/2013 3 30 2013 4 679 521660 4821302 688 40
4:00:12 3/30/2013 3 30 2013 4 679 521660 4821302 689 40
6:00:52 11/12/2011 11 12 2011 6 650 522246 4821305 134 40
6:00:59 3/30/2014 3 30 2014 6 907 525745 4821317 17 40
10:00:59 1/26/2014 1 26 2014 10 916 525728 4821318 17 40
10:00:47 3/16/2014 3 16 2014 10 916 525787 4821319 17 40
0:00:41 12/31/2012 12 31 2012 0 679 523218 4821309 137 40
6:00:54 12/26/2013 12 26 2013 6 913 526974 4821324 13 40
12:00:50 3/19/2014 3 19 2014 12 908 523617 4821312 138 40
18:00:26 4/8/2011 4 8 2011 18 666 523711 4821313 138 40
16:00:42 4/13/2011 4 13 2011 16 658 524705 4821317 24 40
18:00:41 12/23/2010 12 23 2010 18 642 526730 4821325 15 40
2:00:54 4/3/2012 4 3 2012 2 677 521706 4821307 688 40
2:00:54 4/3/2012 4 3 2012 2 677 521706 4821307 689 40
14:01:23 12/18/2010 12 18 2010 14 801 522601 4821311 135 40
16:00:42 4/8/2014 4 8 2014 16 908 525626 4821322 17 40
14:00:56 3/24/2013 3 24 2013 14 671 524076 4821316 117 39
22:00:41 4/9/2012 4 9 2012 22 679 521662 4821308 688 40
22:00:41 4/9/2012 4 9 2012 22 679 521662 4821308 689 40
18:00:53 4/6/2008 4 6 2008 18 632 522017 4821310 134 40
14:01:24 4/11/2010 4 11 2010 14 644 523797 4821317 138 40
14:00:46 3/24/2014 3 24 2014 14 918 524419 4821320 24 40
18:00:48 4/7/2009 4 7 2009 18 635 523525 4821317 137 40
12:01:17 4/15/2012 4 15 2012 12 677 523675 4821317 138 40
6:01:00 1/5/2014 1 5 2014 6 907 522359 4821313 134 40
8:00:50 4/1/2014 4 1 2014 8 908 523610 4821319 138 40
2:00:26 4/11/2011 4 11 2011 2 662 522482 4821315 135 40
12:00:41 4/27/2008 4 27 2008 12 634 523235 4821318 137 40
18:00:28 4/16/2013 4 16 2013 18 658 524411 4821322 24 40
8:00:34 4/15/2012 4 15 2012 8 658 523923 4821321 138 40
2:00:23 12/18/2012 12 18 2012 2 666 527776 4821336 19 40
8:00:55 4/11/2010 4 11 2010 8 644 523705 4821321 138 40
18:00:24 4/9/2011 4 9 2011 18 661 523285 4821320 137 40
4:00:26 1/9/2010 1 9 2010 4 638 523297 4821321 137 40
16:00:25 3/14/2010 3 14 2010 16 646 525697 4821330 17 40
8:00:45 1/5/2014 1 5 2014 8 907 522419 4821318 135 40
14:00:24 3/27/2010 3 27 2010 14 654 525150 4821328 21 40
12:00:23 3/27/2010 3 27 2010 12 654 525213 4821329 18 40
2:01:47 4/20/2011 4 20 2011 2 641 521645 4821318 688 40
2:01:47 4/20/2011 4 20 2011 2 641 521645 4821318 689 40
16:00:23 4/15/2011 4 15 2011 16 659 524569 4821329 24 40
18:00:53 4/4/2012 4 4 2012 18 676 526226 4821336 16 40
8:00:54 1/12/2010 1 12 2010 8 642 523292 4821325 137 40
6:00:55 1/12/2010 1 12 2010 6 642 523289 4821326 137 40
6:00:47 12/26/2013 12 26 2013 6 918 526889 4821339 13 40
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10:00:44 4/16/2011 4 16 2011 10 668 525224 4821333 18 40
0:00:53 4/10/2012 4 10 2012 0 679 521690 4821321 688 40
0:00:53 4/10/2012 4 10 2012 0 679 521690 4821321 689 40
18:00:30 1/10/2010 1 10 2010 18 639 522815 4821326 136 40
10:00:54 3/25/2014 3 25 2014 10 909 524566 4821332 24 40
4:00:54 4/20/2011 4 20 2011 4 641 521644 4821322 688 40
4:00:54 4/20/2011 4 20 2011 4 641 521644 4821322 689 40
22:00:41 4/10/2011 4 10 2011 22 668 522605 4821326 135 40
18:00:57 3/24/2012 3 24 2012 18 671 524480 4821333 24 40
12:00:47 4/15/2011 4 15 2011 12 665 524811 4821335 21 40
2:00:43 12/31/2012 12 31 2012 2 679 523247 4821330 137 40
12:00:56 12/13/2010 12 13 2010 12 801 521856 4821326 688 40
12:00:56 12/13/2010 12 13 2010 12 801 521856 4821326 689 40
22:00:54 11/16/2010 11 16 2010 22 643 521550 4821325 690 13
22:00:54 11/16/2010 11 16 2010 22 643 521550 4821325 691 13
2:00:44 3/24/2012 3 24 2012 2 670 523350 4821331 137 40
8:01:12 1/12/2010 1 12 2010 8 644 523277 4821332 137 40
8:00:54 4/17/2014 4 17 2014 8 909 525572 4821340 18 40
16:00:50 4/14/2011 4 14 2011 16 659 524957 4821338 21 40
2:00:53 1/1/2013 1 1 2013 2 670 522624 4821330 135 40
18:00:24 1/21/2009 1 21 2009 18 632 522579 4821331 135 40
16:00:54 3/24/2012 3 24 2012 16 679 524865 4821339 21 40
18:02:03 4/10/2011 4 10 2011 18 668 522604 4821331 135 40
18:00:23 1/8/2010 1 8 2010 18 644 522559 4821332 135 40
0:00:34 1/1/2013 1 1 2013 0 670 522619 4821332 135 40
12:00:53 3/31/2014 3 31 2014 12 916 523369 4821335 137 40
18:00:30 1/5/2014 1 5 2014 18 671 523219 4821335 137 40
8:00:44 12/31/2012 12 31 2012 8 670 522635 4821333 135 40
10:01:13 4/14/2010 4 14 2010 10 746 523936 4821337 138 40
22:00:46 12/31/2012 12 31 2012 22 670 522607 4821333 135 40
6:00:47 4/11/2010 4 11 2010 6 647 521709 4821330 688 40
6:00:47 4/11/2010 4 11 2010 6 647 521709 4821330 689 40
22:00:54 4/4/2010 4 4 2010 22 646 523736 4821337 138 40
12:00:54 3/28/2013 3 28 2013 12 663 524072 4821338 117 39
0:00:24 12/30/2012 12 30 2012 0 670 522624 4821334 135 40
0:00:20 12/27/2013 12 27 2013 0 907 523015 4821335 136 40
0:00:45 4/11/2011 4 11 2011 0 668 522597 4821334 135 40
14:00:56 4/16/2014 4 16 2014 14 916 525125 4821343 21 40
10:00:52 12/30/2012 12 30 2012 10 670 522637 4821336 135 40
16:00:54 4/10/2009 4 10 2009 16 638 523327 4821338 137 40
2:00:55 12/30/2012 12 30 2012 2 670 522629 4821336 135 40
12:00:59 4/11/2010 4 11 2010 12 746 526833 4821351 13 40
18:00:54 12/31/2012 12 31 2012 18 670 522609 4821336 135 40
22:00:46 1/4/2014 1 4 2014 22 907 522537 4821335 135 40
18:00:48 1/8/2010 1 8 2010 18 647 522476 4821336 135 40
16:00:42 4/17/2014 4 17 2014 16 916 523319 4821339 137 40
4:00:54 4/20/2011 4 20 2011 4 647 521648 4821333 688 40
4:00:54 4/20/2011 4 20 2011 4 647 521648 4821333 689 40
10:01:11 1/5/2013 1 5 2013 10 670 523248 4821339 137 40
10:00:36 1/12/2010 1 12 2010 10 640 526055 4821350 16 40
22:00:47 12/12/2012 12 12 2012 22 670 527182 4821354 13 40
8:00:54 12/30/2012 12 30 2012 8 670 522633 4821337 135 40
2:00:41 12/22/2010 12 22 2010 2 639 526504 4821352 15 40
2:00:54 4/20/2011 4 20 2011 2 647 521641 4821334 688 40
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2:00:54 4/20/2011 4 20 2011 2 647 521641 4821334 689 40
4:00:21 12/30/2012 12 30 2012 4 670 522625 4821338 135 40
20:00:44 4/28/2014 4 28 2014 20 913 527896 4821357 19 40
0:00:52 1/27/2009 1 27 2009 0 633 521995 4821336 134 40
4:00:44 1/27/2009 1 27 2009 4 633 522027 4821336 134 40
4:00:47 4/11/2010 4 11 2010 4 647 521706 4821335 688 40
4:00:47 4/11/2010 4 11 2010 4 647 521706 4821335 689 40
12:00:43 4/13/2012 4 13 2012 12 671 523592 4821342 137 40
12:00:44 4/12/2009 4 12 2009 12 642 524458 4821345 24 40
2:00:50 4/1/2012 4 1 2012 2 666 523322 4821341 137 40
16:00:54 3/24/2012 3 24 2012 16 678 524683 4821346 24 40
20:00:53 4/4/2012 4 4 2012 20 666 526585 4821354 15 40
22:00:48 1/9/2010 1 9 2010 22 640 522094 4821338 134 40
12:00:43 4/15/2011 4 15 2011 12 664 524755 4821347 24 40
6:00:53 4/20/2011 4 20 2011 6 661 521621 4821337 688 40
6:00:53 4/20/2011 4 20 2011 6 661 521621 4821337 689 40
12:00:56 1/12/2010 1 12 2010 12 640 526055 4821353 16 40
16:00:41 4/15/2010 4 15 2010 16 746 525577 4821351 18 40
18:01:13 4/12/2010 4 12 2010 18 643 523456 4821344 137 40
10:00:55 3/20/2014 3 20 2014 10 918 523753 4821346 138 40
6:00:53 1/12/2010 1 12 2010 6 644 523259 4821344 137 40
16:01:24 4/2/2014 4 2 2014 16 916 524242 4821348 117 39
6:00:44 1/27/2009 1 27 2009 6 633 522001 4821340 134 40
10:00:36 4/15/2012 4 15 2012 10 666 524083 4821348 117 39
6:01:11 12/30/2012 12 30 2012 6 670 522628 4821343 135 40
6:00:54 12/31/2012 12 31 2012 6 670 522627 4821343 135 40
2:00:54 1/27/2009 1 27 2009 2 633 521993 4821341 134 40
16:01:25 1/25/2010 1 25 2010 16 642 525985 4821356 17 40
12:00:59 4/20/2014 4 20 2014 12 907 523957 4821349 138 40
4:00:25 1/12/2010 1 12 2010 4 644 523272 4821347 137 40
0:00:51 5/1/2011 5 1 2011 0 667 521838 4821342 688 40
0:00:51 5/1/2011 5 1 2011 0 667 521838 4821342 689 40
12:00:50 4/1/2014 4 1 2014 12 908 524146 4821350 117 39
10:00:55 3/25/2012 3 25 2012 10 670 524136 4821350 117 39
18:00:44 5/11/2011 5 11 2011 18 664 527578 4821364 14 40
8:00:50 3/25/2014 3 25 2014 8 907 524205 4821351 117 39
4:00:47 4/13/2009 4 13 2009 4 647 521667 4821342 688 40
4:00:47 4/13/2009 4 13 2009 4 647 521667 4821342 689 40
12:00:41 4/15/2011 4 15 2011 12 659 524749 4821353 24 40
2:00:47 4/20/2011 4 20 2011 2 661 521622 4821342 688 40
2:00:47 4/20/2011 4 20 2011 2 661 521622 4821342 689 40
8:00:30 4/26/2013 4 26 2013 8 658 523695 4821350 138 40
12:00:28 3/24/2014 3 24 2014 12 907 524300 4821352 117 39
18:00:50 4/3/2012 4 3 2012 18 678 526729 4821362 15 40
18:00:33 4/15/2010 4 15 2010 18 640 524793 4821355 21 40
2:00:37 4/13/2011 4 13 2011 2 664 521789 4821344 688 40
2:00:37 4/13/2011 4 13 2011 2 664 521789 4821344 689 40
6:00:42 4/5/2010 4 5 2010 6 650 523975 4821352 138 40
14:00:42 4/13/2011 4 13 2011 14 666 525421 4821358 18 40
18:00:21 3/24/2012 3 24 2012 18 681 522905 4821349 136 40
12:00:31 4/12/2009 4 12 2009 12 643 523217 4821351 137 40
8:00:48 1/27/2009 1 27 2009 8 633 522003 4821347 134 40
4:00:36 4/20/2011 4 20 2011 4 661 521624 4821346 688 40
4:00:36 4/20/2011 4 20 2011 4 661 521624 4821346 689 40
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12:00:34 4/15/2010 4 15 2010 12 655 526226 4821363 16 40
2:00:48 12/14/2012 12 14 2012 2 679 521565 4821347 690 13
2:00:48 12/14/2012 12 14 2012 2 679 521565 4821347 691 13
22:00:16 4/30/2011 4 30 2011 22 667 521747 4821347 688 40
22:00:16 4/30/2011 4 30 2011 22 667 521747 4821347 689 40
14:00:47 3/28/2013 3 28 2013 14 658 524861 4821358 21 40
10:00:43 5/9/2011 5 9 2011 10 664 526025 4821363 16 40
16:00:53 4/19/2011 4 19 2011 16 654 525655 4821362 17 40
0:00:55 4/14/2012 4 14 2012 0 675 521797 4821348 688 40
0:00:55 4/14/2012 4 14 2012 0 675 521797 4821348 689 40
12:01:00 3/20/2014 3 20 2014 12 918 523738 4821356 138 40
4:00:18 12/27/2013 12 27 2013 4 907 523054 4821354 136 40
10:01:04 4/15/2012 4 15 2012 10 677 523653 4821357 138 40
14:00:46 4/10/2013 4 10 2013 14 663 524951 4821361 21 40
14:00:36 3/25/2012 3 25 2012 14 681 523992 4821358 138 40
10:01:12 3/25/2014 3 25 2014 10 918 524149 4821359 117 39
12:00:53 3/24/2014 3 24 2014 12 909 524164 4821359 117 39
18:00:51 4/13/2011 4 13 2011 18 661 521594 4821350 688 40
18:00:51 4/13/2011 4 13 2011 18 661 521594 4821350 689 40
4:00:46 1/8/2010 1 8 2010 4 647 523138 4821356 136 40
14:00:25 4/13/2011 4 13 2011 14 665 524776 4821362 24 40
12:00:54 3/22/2014 3 22 2014 12 917 524116 4821361 117 39
14:00:51 12/13/2010 12 13 2010 14 801 521816 4821354 688 40
14:00:51 12/13/2010 12 13 2010 14 801 521816 4821354 689 40
14:00:47 4/17/2014 4 17 2014 14 916 523300 4821359 137 40
0:00:53 4/11/2011 4 11 2011 0 662 522472 4821356 135 40
22:00:41 4/10/2011 4 10 2011 22 662 522475 4821356 135 40
2:00:47 4/13/2009 4 13 2009 2 647 521664 4821354 688 40
2:00:47 4/13/2009 4 13 2009 2 647 521664 4821354 689 40
2:00:54 1/27/2014 1 27 2014 2 916 522549 4821357 135 40
10:00:54 5/4/2011 5 4 2011 10 668 527747 4821377 19 40
6:00:56 4/13/2009 4 13 2009 6 647 521644 4821355 688 40
6:00:56 4/13/2009 4 13 2009 6 647 521644 4821355 689 40
16:00:43 4/13/2011 4 13 2011 16 665 524863 4821366 21 40
18:00:48 3/25/2012 3 25 2012 18 679 523858 4821363 138 40
16:00:53 3/14/2010 3 14 2010 16 801 525706 4821370 17 40
18:01:10 4/4/2012 4 4 2012 18 675 525848 4821371 17 40
18:00:48 4/6/2009 4 6 2009 18 644 522125 4821358 134 40
12:01:18 1/14/2010 1 14 2010 12 644 526245 4821374 16 40
12:01:11 3/23/2012 3 23 2012 12 681 523980 4821366 138 40
22:00:54 3/28/2013 3 28 2013 22 679 521712 4821358 688 40
22:00:54 3/28/2013 3 28 2013 22 679 521712 4821358 689 40
14:01:02 3/27/2010 3 27 2010 14 639 524982 4821369 21 40
4:00:21 3/26/2012 3 26 2012 4 680 524603 4821368 24 40
18:00:53 4/13/2011 4 13 2011 18 662 521628 4821358 688 40
18:00:53 4/13/2011 4 13 2011 18 662 521628 4821358 689 40
4:00:56 12/18/2010 12 18 2010 4 801 523163 4821365 136 40
2:00:42 12/18/2010 12 18 2010 2 801 523160 4821366 136 40
10:00:54 3/22/2014 3 22 2014 10 917 524102 4821369 117 39
14:00:48 4/24/2011 4 24 2011 14 668 527806 4821384 19 40
12:00:48 3/24/2014 3 24 2014 12 918 523945 4821369 138 40
22:00:53 12/28/2009 12 28 2009 22 644 523309 4821368 137 40
2:00:43 4/13/2011 4 13 2011 2 659 521599 4821362 688 40
2:00:43 4/13/2011 4 13 2011 2 659 521599 4821362 689 40
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0:00:54 4/18/2011 4 18 2011 0 647 521684 4821362 688 40
0:00:54 4/18/2011 4 18 2011 0 647 521684 4821362 689 40
12:01:24 3/20/2014 3 20 2014 12 916 523415 4821368 137 40
22:00:42 4/7/2010 4 7 2010 22 652 525254 4821375 18 40
10:00:47 3/24/2014 3 24 2014 10 918 523946 4821371 138 40
10:01:19 3/25/2014 3 25 2014 10 908 524552 4821373 24 40
20:00:52 3/31/2014 3 31 2014 20 908 522915 4821367 136 40
0:00:53 3/29/2013 3 29 2013 0 679 521714 4821364 688 40
0:00:53 3/29/2013 3 29 2013 0 679 521714 4821364 689 40
2:00:53 1/8/2010 1 8 2010 2 647 523153 4821368 136 40
6:00:24 4/12/2008 4 12 2008 6 633 523193 4821369 136 40
10:00:22 4/15/2011 4 15 2011 10 664 524763 4821374 24 40
10:00:41 3/20/2014 3 20 2014 10 916 523430 4821370 137 40
16:00:23 1/12/2010 1 12 2010 16 633 522843 4821368 136 40
10:00:45 12/18/2010 12 18 2010 10 801 523193 4821370 136 40
10:00:42 4/15/2011 4 15 2011 10 650 524965 4821377 21 40
18:00:41 3/24/2012 3 24 2012 18 670 522873 4821370 136 40
18:01:13 3/24/2012 3 24 2012 18 677 522877 4821371 136 40
8:00:42 4/18/2013 4 18 2013 8 658 526050 4821382 16 40
18:00:48 1/22/2009 1 22 2009 18 632 522967 4821372 136 40
12:00:53 3/22/2014 3 22 2014 12 909 524363 4821378 117 39
8:00:31 12/28/2013 12 28 2013 8 907 523428 4821375 137 40
16:00:48 3/14/2010 3 14 2010 16 650 525941 4821384 17 40
4:00:54 3/30/2014 3 30 2014 4 908 526362 4821386 16 40
10:00:41 4/8/2008 4 8 2008 10 631 523762 4821376 138 40
16:00:41 3/27/2010 3 27 2010 16 641 524412 4821379 24 40
2:00:48 1/17/2010 1 17 2010 2 639 522405 4821372 135 40
2:00:43 12/28/2013 12 28 2013 2 909 523177 4821375 136 40
22:00:45 3/31/2014 3 31 2014 22 908 522905 4821375 136 40
12:00:43 4/27/2008 4 27 2008 12 633 523305 4821377 137 40
22:00:23 1/22/2009 1 22 2009 22 632 522971 4821376 136 40
4:01:00 12/28/2013 12 28 2013 4 907 523288 4821377 137 40
12:00:24 4/8/2008 4 8 2008 12 636 522999 4821376 136 40
4:00:48 12/31/2012 12 31 2012 4 679 523296 4821377 137 40
10:00:37 4/15/2011 4 15 2011 10 658 524696 4821383 24 40
16:00:51 4/8/2008 4 8 2008 16 631 522245 4821375 134 40
8:00:41 4/11/2012 4 11 2012 8 673 524597 4821383 24 40
22:00:48 3/24/2010 3 24 2010 22 650 525791 4821388 17 40
12:00:25 4/15/2011 4 15 2011 12 658 524686 4821385 24 40
6:00:58 2/14/2013 2 14 2013 6 666 521935 4821375 688 40
6:00:58 2/14/2013 2 14 2013 6 666 521935 4821375 689 40
8:00:42 2/14/2013 2 14 2013 8 666 521936 4821376 688 40
8:00:42 2/14/2013 2 14 2013 8 666 521936 4821376 689 40
12:00:53 4/10/2013 4 10 2013 12 663 524995 4821387 21 40
10:00:56 12/29/2012 12 29 2012 10 670 522879 4821379 136 40
4:00:50 12/12/2010 12 12 2010 4 639 523756 4821383 138 40
22:00:47 4/17/2011 4 17 2011 22 647 521691 4821376 688 40
22:00:47 4/17/2011 4 17 2011 22 647 521691 4821376 689 40
10:00:42 4/15/2011 4 15 2011 10 659 524714 4821386 24 40
18:00:53 5/6/2010 5 6 2010 18 642 524624 4821386 24 40
18:00:41 4/22/2009 4 22 2009 18 640 523638 4821383 138 40
16:00:32 4/13/2011 4 13 2011 16 654 525668 4821390 17 40
18:00:38 3/24/2012 3 24 2012 18 678 523618 4821384 138 40
16:00:48 3/28/2013 3 28 2013 16 658 524878 4821388 21 40
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18:00:24 3/24/2012 3 24 2012 18 680 523366 4821383 137 40
8:00:33 1/12/2010 1 12 2010 8 633 523150 4821383 136 40
2:00:54 1/7/2014 1 7 2014 2 916 521679 4821378 688 40
2:00:54 1/7/2014 1 7 2014 2 916 521679 4821378 689 40
22:00:53 4/4/2010 4 4 2010 22 650 523819 4821386 138 40
0:00:39 12/25/2013 12 25 2013 0 913 527397 4821400 14 40
0:00:53 1/9/2010 1 9 2010 0 640 523455 4821385 137 40
12:00:54 4/25/2013 4 25 2013 12 658 524016 4821387 117 39
10:00:49 3/22/2014 3 22 2014 10 907 524257 4821389 117 39
2:00:47 3/24/2012 3 24 2012 2 676 523587 4821387 137 40
4:00:48 12/28/2013 12 28 2013 4 909 523238 4821386 137 40
14:00:26 4/7/2008 4 7 2008 14 636 522908 4821385 136 40
18:01:12 1/6/2014 1 6 2014 18 671 522597 4821384 135 40
16:00:27 4/23/2014 4 23 2014 16 907 524259 4821391 117 39
12:00:47 3/24/2014 3 24 2014 12 916 523803 4821389 138 40
2:00:28 1/23/2009 1 23 2009 2 632 522904 4821386 136 40
22:00:53 12/20/2012 12 20 2012 22 665 526348 4821399 16 40
4:01:07 4/22/2012 4 22 2012 4 671 523475 4821389 137 40
0:00:56 4/8/2010 4 8 2010 0 652 525348 4821396 18 40
6:01:18 11/23/2011 11 23 2011 6 655 522968 4821388 136 40
8:00:53 4/25/2013 4 25 2013 8 658 523800 4821392 138 40
10:00:47 4/25/2013 4 25 2013 10 658 523837 4821392 138 40
4:00:49 1/23/2009 1 23 2009 4 632 522907 4821389 136 40
10:00:55 3/25/2010 3 25 2010 10 654 524960 4821397 21 40
18:00:53 3/25/2012 3 25 2012 18 670 524080 4821394 117 39
2:00:41 4/25/2013 4 25 2013 2 658 521765 4821386 688 40
2:00:41 4/25/2013 4 25 2013 2 658 521765 4821386 689 40
2:00:53 5/1/2011 5 1 2011 2 667 521825 4821387 688 40
2:00:53 5/1/2011 5 1 2011 2 667 521825 4821387 689 40
22:00:53 1/26/2009 1 26 2009 22 633 521888 4821387 688 40
22:00:53 1/26/2009 1 26 2009 22 633 521888 4821387 689 40
8:01:12 12/20/2012 12 20 2012 8 665 525089 4821398 21 40
14:01:15 3/24/2014 3 24 2014 14 909 524747 4821399 24 40
10:01:17 3/25/2010 3 25 2010 10 642 525088 4821400 21 40
14:00:42 4/5/2009 4 5 2009 14 642 522900 4821393 136 40
10:00:32 3/25/2012 3 25 2012 10 676 523921 4821396 138 40
16:00:48 3/22/2014 3 22 2014 16 907 522955 4821393 136 40
0:00:53 12/15/2012 12 15 2012 0 666 528769 4821416 22 40
18:00:43 5/5/2011 5 5 2011 18 664 526385 4821406 16 40
12:00:43 3/31/2012 3 31 2012 12 658 524092 4821398 117 39
10:00:48 4/21/2012 4 21 2012 10 670 523784 4821397 138 40
18:00:42 4/18/2009 4 18 2009 18 641 523393 4821396 137 40
18:00:37 1/5/2014 1 5 2014 18 917 523452 4821396 137 40
14:00:24 4/8/2008 4 8 2008 14 632 522508 4821394 135 40
4:00:54 4/25/2013 4 25 2013 4 658 521764 4821391 688 40
4:00:54 4/25/2013 4 25 2013 4 658 521764 4821391 689 40
8:00:26 4/20/2011 4 20 2011 8 654 523623 4821398 138 40
12:00:56 4/8/2008 4 8 2008 12 632 522872 4821396 136 40
18:00:48 4/10/2011 4 10 2011 18 668 522861 4821397 136 40
18:00:42 3/25/2012 3 25 2012 18 676 523888 4821401 138 40
0:00:44 1/5/2014 1 5 2014 0 907 522199 4821395 134 40
20:00:54 1/31/2014 1 31 2014 20 916 522457 4821396 135 40
2:00:49 1/5/2014 1 5 2014 2 907 522197 4821396 134 40
22:00:42 4/14/2010 4 14 2010 22 644 525511 4821407 18 40
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12:00:54 4/19/2014 4 19 2014 12 917 525727 4821409 17 40
16:00:24 4/30/2011 4 30 2011 16 666 525293 4821407 18 40
22:00:36 1/31/2014 1 31 2014 22 916 522448 4821398 135 40
12:00:46 3/20/2014 3 20 2014 12 917 523761 4821404 138 40
4:00:54 1/9/2010 1 9 2010 4 647 523433 4821403 137 40
4:00:23 1/9/2010 1 9 2010 4 640 523417 4821404 137 40
4:00:54 1/9/2010 1 9 2010 4 643 523423 4821404 137 40
16:00:48 4/13/2011 4 13 2011 16 666 525449 4821411 18 40
8:00:47 1/23/2009 1 23 2009 8 632 522882 4821402 136 40
10:01:12 5/5/2011 5 5 2011 10 666 524237 4821407 117 39
6:00:54 11/20/2011 11 20 2011 6 662 521562 4821399 690 13
6:00:54 11/20/2011 11 20 2011 6 662 521562 4821399 691 13
10:00:20 4/15/2011 4 15 2011 10 665 524853 4821411 21 40
14:00:53 3/25/2010 3 25 2010 14 646 523978 4821408 133 40
6:00:53 12/12/2013 12 12 2013 6 916 527795 4821423 19 40
8:00:46 3/25/2014 3 25 2014 8 918 524159 4821409 117 39
0:00:48 1/23/2009 1 23 2009 0 632 522911 4821406 136 40
6:00:20 1/23/2009 1 23 2009 6 632 522881 4821406 136 40
4:00:47 1/9/2010 1 9 2010 4 639 523335 4821408 137 40
14:00:54 3/25/2012 3 25 2012 14 677 524091 4821412 116 39
14:00:56 1/28/2012 1 28 2012 14 658 523251 4821409 132 40
12:00:42 3/16/2013 3 16 2013 12 663 523577 4821410 132 40
18:00:32 4/11/2008 4 11 2008 18 636 522509 4821406 135 40
14:01:18 3/16/2014 3 16 2014 14 916 525689 4821418 17 40
10:00:55 3/20/2014 3 20 2014 10 917 523759 4821411 133 40
16:00:42 4/1/2014 4 1 2014 16 913 524247 4821414 116 39
4:00:53 4/3/2012 4 3 2012 4 677 521749 4821407 686 40
4:00:53 4/3/2012 4 3 2012 4 677 521749 4821407 687 40
4:00:48 2/14/2013 2 14 2013 4 666 521961 4821408 686 40
4:00:48 2/14/2013 2 14 2013 4 666 521961 4821408 687 40
18:00:42 4/4/2010 4 4 2010 18 650 523984 4821415 133 40
16:00:57 12/23/2010 12 23 2010 16 642 526763 4821426 3 40
12:00:43 3/25/2014 3 25 2014 12 908 524575 4821418 12 40
10:00:43 1/9/2013 1 9 2013 10 670 522078 4821410 128 40
18:00:51 1/30/2012 1 30 2012 18 658 522152 4821410 128 40
18:00:57 3/24/2012 3 24 2012 18 680 524338        4821418 116     39
0:00:48 3/25/2010       3       25      2010    0       650     525851  4821424 5       40
8:00:42 12/28/2013      12      28      2013    8       909     523427  4821415 132     40
20:00:53        4/10/2014       4       10      2014    20      916     526778  4821428 3       40
4:00:54 12/17/2010      12      17      2010    4       801     523325  4821416 132     40
6:00:53 12/17/2010      12      17      2010    6       801     523324  4821416 132     40
6:00:54 4/3/2012        4       3       2012    6       677     521750  4821411 686     40
6:00:54 4/3/2012        4       3       2012    6       677     521750  4821411 687     40
8:00:55 1/12/2010       1       12      2010    8       639     523277  4821417 132     40
14:00:56        4/16/2014       4       16      2014    14      909     525042  4821423 8       40
0:01:46 12/25/2013      12      25      2013    0       918     527414  4821433 2       40
18:00:44        4/17/2010       4       17      2010    18      654     526859  4821431 1       40
12:00:55        1/9/2013        1       9       2013    12      670     522073  4821413 128     40
8:00:54 3/25/2012       3       25      2012    8       678     524411  4821422 12      40
22:00:53        4/27/2011       4       27      2011    22      668     524239  4821421 116     39
18:00:44        5/5/2010        5       5       2010    18      652     525577  4821426 6       40
0:00:57 4/28/2011       4       28      2011    0       668     524247  4821421 116     39
12:00:41        3/25/2010       3       25      2010    12      641     523534  4821419 132     40
14:00:41        1/9/2013        1       9       2013    14      670     522072  4821415 128     40
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10:00:24        3/25/2014       3       25      2014    10      907     524136  4821422 116     39
4:00:36 1/5/2014        1       5       2014    4       907     522260  4821416 128     40
14:00:37        3/25/2012       3       25      2012    14      680     524077  4821423 116     39
2:00:53 12/28/2012      12      28      2012    2       675     523373  4821420 132     40
10:00:33        3/22/2014       3       22      2014    10      909     524318  4821424 116     39
12:00:54        12/14/2010      12      14      2010    12      801     522494  4821418 129     40
16:00:39        4/10/2010       4       10      2010    16      639     525830  4821431 5       40
10:00:54        3/22/2014       3       22      2014    10      918     524043  4821425 116     39
8:00:45 3/25/2014       3       25      2014    8       913     526074  4821433 4       40
10:00:43        5/10/2011       5       10      2011    10      654     525818  4821433 5       40
12:00:51        5/1/2011        5       1       2011    12      665     524913  4821430 8       40
20:00:55        4/19/2014       4       19      2014    20      917     527247  4821439 2       40
12:00:54        3/25/2014       3       25      2014    12      918     524153  4821427 116     39
8:00:52 12/17/2010      12      17      2010    8       801     523350  4821424 132     40
10:00:54        12/17/2010      12      17      2010    10      801     523362  4821426 132     40
12:00:47        12/17/2010      12      17      2010    12      801     523362  4821426 132     40
2:00:50 1/9/2010        1       9       2010    2       640     523428  4821426 132     40
8:00:47 1/18/2010       1       18      2010    8       643     527134  4821441 1       40
16:00:42        3/25/2012       3       25      2012    16      676     524250  4821430 116     39
10:00:43        3/25/2010       3       25      2010    10      655     525004  4821433 8       40
10:00:42        4/23/2011       4       23      2011    10      667     524330  4821431 116     39
0:00:11 1/1/2013        1       1       2013    0       679     523347  4821428 132     40
16:00:55        4/11/2009       4       11      2009    16      647     524132  4821431 116     39
12:00:47        3/25/2010       3       25      2010    12      646     523923  4821430 133     40
16:00:53        4/11/2008       4       11      2008    16      636     522583  4821426 129     40
18:00:47        1/26/2009       1       26      2009    18      633     521612  4821423 686     40
18:00:47        1/26/2009       1       26      2009    18      633     521612  4821423 687     40
10:01:12        1/9/2014        1       9       2014    10      671     522537  4821427 129     40
16:00:47        3/25/2012       3       25      2012    16      666     524874  4821436 8       40
2:00:53 1/5/2013        1       5       2013    2       679     522204  4821427 128     40
18:01:01        1/5/2013        1       5       2013    18      670     523397  4821431 132     40
22:00:54        1/4/2013        1       4       2013    22      679     522333  4821429 128     40
6:00:55 1/9/2013        1       9       2013    6       670     522088  4821428 128     40
2:00:28 3/25/2010       3       25      2010    2       650     525653  4821442 5       40
10:00:47        3/25/2012       3       25      2012    10      671     524011  4821436 116     39
14:00:27        4/11/2008       4       11      2008    14      636     522583  4821431 129     40
18:00:54        1/4/2013        1       4       2013    18      679     522334  4821431 128     40
10:00:56        3/25/2010       3       25      2010    10      644     525004  4821440 8       40
10:01:11        3/24/2014       3       24      2014    10      908     524159  4821437 116     39
22:00:34        4/14/2010       4       14      2010    22      642     525736  4821444 5       40
8:00:49 1/9/2013        1       9       2013    8       670     522086  4821431 128     40
10:00:43        4/2/2014        4       2       2014    10      916     524081  4821438 116     39
18:00:23        3/28/2013       3       28      2013    18      658     525070  4821443 8       40
0:00:48 1/5/2013        1       5       2013    0       679     522214  4821433 128     40
16:00:32        1/9/2013        1       9       2013    16      670     522082  4821434 128     40
2:00:43 5/2/2011        5       2       2011    2       666     524223  4821442 116     39
0:00:43 2/1/2014        2       1       2014    0       916     522411  4821436 129     40
16:00:24        4/11/2009       4       11      2009    16      648     525592  4821448 6       40
12:00:50        3/22/2014       3       22      2014    12      916     523858  4821442 133     40
10:00:54        3/25/2012       3       25      2012    10      680     524137  4821443 116     39
10:00:25        4/13/2009       4       13      2009    10      648     523464  4821441 132     40
18:01:11        5/9/2011        5       9       2011    18      655     524108  4821444 116     39
0:00:30 3/25/2012       3       25      2012    0       666     523474  4821442 132     40
18:00:12        4/10/2011       4       10      2011    18      662     522353  4821439 128     40
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18:00:55        5/9/2011        5       9       2011    18      654     526167  4821453 4       40
22:00:42        3/24/2012       3       24      2012    22      666     523477  4821444 132     40
14:00:43        4/7/2009        4       7       2009    14      637     525105  4821450 8       40
16:00:41        4/12/2009       4       12      2009    16      643     523288  4821444 132     40
14:00:46        3/16/2014       3       16      2014    14      918     525544  4821452 6       40
10:00:53        3/22/2014       3       22      2014    10      916     523857  4821446 133     40
8:00:43 5/1/2010        5       1       2010    8       650     525759  4821453 5       40
14:00:23        3/24/2013       3       24      2013    14      658     525239  4821452 6       40
12:00:53        3/25/2010       3       25      2010    12      638     523751  4821446 133     40
10:00:53        3/25/2014       3       25      2014    10      916     524377  4821450 116     39
10:00:44        4/10/2008       4       10      2008    10      632     523532  4821447 132     40
8:00:50 3/26/2014       3       26      2014    8       913     524034  4821450 116     39
4:01:27 3/26/2012       3       26      2012    4       677     523939  4821450 133     40
14:00:50        4/12/2009       4       12      2009    14      643     523292  4821448 132     40
10:00:53        2/15/2010       2       15      2010    10      644     526575  4821462 3       40
4:00:53 3/25/2010       3       25      2010    4       650     525640  4821459 5       40
16:00:48        3/24/2013       3       24      2013    16      658     525233  4821457 6       40
10:00:44        4/15/2014       4       15      2014    10      917     526752  4821464 3       40
14:00:53        4/23/2014       4       23      2014    14      907     524228  4821455 116     39
8:01:12 3/25/2014       3       25      2014    8       916     524333  4821455 116     39
14:00:24        4/30/2011       4       30      2011    14      666     525211  4821459 6       40
0:00:48 4/12/2010       4       12      2010    0       801     521654  4821446 686     40
0:00:48 4/12/2010       4       12      2010    0       801     521654  4821446 687     40
8:00:56 4/11/2008       4       11      2008    8       635     523571  4821453 132     40
6:00:53 3/25/2010       3       25      2010    6       650     525641  4821461 5       40
14:00:24        3/25/2010       3       25      2010    14      801     523808  4821454 133     40
14:00:23        3/25/2010       3       25      2010    14      647     523828  4821455 133     40
16:01:13        4/12/2013       4       12      2013    16      677     523724  4821454 133     40
8:00:46 12/31/2012      12      31      2012    8       679     523410  4821454 132     40
6:00:26 12/31/2012      12      31      2012    6       679     523416  4821455 132     40
8:00:51 4/4/2014        4       4       2014    8       679     521797  4821449 686     40
8:00:51 4/4/2014        4       4       2014    8       679     521797  4821449 687     40
10:00:41        3/25/2012       3       25      2012    10      681     523893  4821457 133     40
16:00:43        12/23/2010      12      23      2010    16      639     526698  4821467 3       40
10:00:08        4/13/2012       4       13      2012    10      678     523676  4821457 133     40
4:01:17 1/3/2012        1       3       2012    4       663     521601  4821450 686     40
4:01:17 1/3/2012        1       3       2012    4       663     521601  4821450 687     40
18:00:30        5/1/2011        5       1       2011    18      658     524556  4821460 12      40
14:00:39        3/24/2013       3       24      2013    14      663     524918  4821463 8       40
8:00:53 1/14/2010       1       14      2010    8       640     527173  4821471 1       40
10:00:44        4/13/2012       4       13      2012    10      673     523604  4821459 133     40
0:00:32 12/27/2013      12      27      2013    0       913     527351  4821473 2       40
16:00:47        4/2/2014        4       2       2014    16      907     524648  4821463 12      40
2:00:50 12/27/2013      12      27      2013    2       907     523058  4821458 130     40
14:01:24        4/8/2010        4       8       2010    14      644     526346  4821470 4       40
8:00:48 3/26/2014       3       26      2014    8       907     524113  4821462 116     39
4:00:54 3/26/2012       3       26      2012    4       671     523867  4821462 133     40
6:01:53 1/12/2010       1       12      2010    6       633     523014  4821459 130     40
16:00:48        3/25/2012       3       25      2012    16      678     525072  4821467 8       40
14:00:53        3/24/2014       3       24      2014    14      908     524988  4821468 8       40
18:00:56        3/24/2012       3       24      2012    18      679     522815  4821460 130     40
4:00:47 4/8/2014        4       8       2014    4       913     521735  4821457 686     40
4:00:47 4/8/2014        4       8       2014    4       913     521735  4821457 687     40
18:00:47        3/24/2012       3       24      2012    18      676     523612  4821464 133     40
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2:00:50 4/8/2014        4       8       2014    2       913     521738  4821458 686     40
2:00:50 4/8/2014        4       8       2014    2       913     521738  4821458 687     40
14:00:45        3/25/2010       3       25      2010    14      638     523840  4821465 133     40
14:00:49        4/15/2011       4       15      2011    14      665     524992  4821469 8       40
6:01:11 4/8/2014        4       8       2014    6       913     521735  4821458 686     40
6:01:11 4/8/2014        4       8       2014    6       913     521735  4821458 687     40
12:00:49        3/25/2014       3       25      2014    12      907     524105  4821467 116     39
0:00:56 4/5/2010        4       5       2010    0       655     523362  4821465 132     40
4:00:47 4/5/2010        4       5       2010    4       655     523369  4821466 132     40
18:00:56        1/8/2010        1       8       2010    18      643     523282  4821466 132     40
10:00:41        4/10/2008       4       10      2008    10      635     523456  4821467 132     40
20:00:47        3/24/2012       3       24      2012    20      666     523491  4821468 132     40
14:00:48        1/11/2010       1       11      2010    14      643     523296  4821468 132     40
6:00:54 4/5/2010        4       5       2010    6       655     523362  4821468 132     40
18:00:48        1/21/2009       1       21      2009    18      632     522353  4821465 128     40
6:00:43 4/20/2009       4       20      2009    6       645     527837  4821486 7       40
10:00:28        4/13/2012       4       13      2012    10      675     523580  4821470 132     40
18:01:15        4/7/2010        4       7       2010    18      644     525995  4821479 5       40
16:00:50        3/24/2013       3       24      2013    16      663     525053  4821476 8       40
22:01:24        1/8/2010        1       8       2010    22      643     523280  4821470 132     40
12:01:20        3/21/2014       3       21      2014    12      908     523935  4821473 133     40
16:00:54        4/10/2011       4       10      2011    16      662     523443  4821471 132     40
2:00:47 4/5/2010        4       5       2010    2       655     523372  4821471 132     40
14:00:24        3/25/2012       3       25      2012    14      671     523983  4821474 133     40
12:00:41        3/16/2014       3       16      2014    12      918     525460  4821480 6       40
10:00:25        3/24/2012       3       24      2012    10      677     523873  4821474 133     40
22:00:43        12/11/2013      12      11      2013    22      916     528036  4821491 9       40
16:00:49        3/26/2013       3       26      2013    16      671     523071  4821472 130     40
12:02:31        3/23/2012       3       23      2012    12      680     524098  4821476 116     39
14:00:41        1/28/2012       1       28      2012    14      665     523264  4821473 132     40
12:00:17        3/21/2014       3       21      2014    12      918     523962  4821476 133     40
22:00:23        1/21/2009       1       21      2009    22      632     522356  4821471 128     40
8:00:52 1/18/2010       1       18      2010    8       640     527172  4821489 1       40
10:00:49        4/9/2008        4       9       2008    10      637     523691  4821476 133     40
8:00:45 3/25/2012       3       25      2012    8       681     523889  4821476 133     40
6:00:53 1/12/2010       1       12      2010    6       639     523236  4821475 132     40
0:00:49 4/15/2010       4       15      2010    0       642     525732  4821484 5       40
8:00:50 1/10/2014       1       10      2014    8       671     522118  4821471 128     40
14:00:42        3/25/2012       3       25      2012    14      670     524171  4821479 116     39
10:00:53        3/25/2010       3       25      2010    10      650     524942  4821482 8       40
14:00:41        4/15/2010       4       15      2010    14      655     526147  4821488 4       40
10:00:44        4/18/2013       4       18      2013    10      658     526026  4821487 4       40
18:00:55        4/6/2009        4       6       2009    18      641     521920  4821473 686     40
18:00:55        4/6/2009        4       6       2009    18      641     521920  4821473 687     40
12:00:48        1/11/2010       1       11      2010    12      643     523291  4821478 132     40
10:00:56        1/27/2014       1       27      2014    10      916     522683  4821476 129     40
18:03:29        3/28/2010       3       28      2010    18      643     525259  4821486 6       40
2:00:54 4/23/2011       4       23      2011    2       666     526364  4821490 4       40
12:01:06        4/14/2014       4       14      2014    12      909     525191  4821486 6       40
8:00:54 3/25/2012       3       25      2012    8       671     524077  4821483 116     39
16:00:43        5/1/2011        5       1       2011    16      658     524836  4821486 8       40
18:00:53        4/30/2009       4       30      2009    18      648     522007  4821477 128     40
10:01:54        12/14/2010      12      14      2010    10      801     522527  4821479 129     40
18:00:42        4/6/2008        4       6       2008    18      632     522532  4821480 129     40
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2:00:47 12/3/2011       12      3       2011    2       659     523267  4821482 132     40
6:01:12 4/20/2011       4       20      2011    6       641     521626  4821477 686     40
6:01:12 4/20/2011       4       20      2011    6       641     521626  4821477 687     40
2:00:53 12/22/2012      12      22      2012    2       665     523193  4821482 132     40
14:00:15        3/21/2014       3       21      2014    14      908     523933  4821486 133     40
8:00:53 4/10/2013       4       10      2013    8       663     525679  4821492 5       40
12:00:36        1/27/2014       1       27      2014    12      916     522681  4821481 129     40
14:00:41        4/30/2011       4       30      2011    14      664     525156  4821490 8       40
6:00:48 4/29/2009       4       29      2009    6       634     521973  4821479 686     40
6:00:48 4/29/2009       4       29      2009    6       634     521973  4821479 687     40
14:00:54        3/21/2014       3       21      2014    14      918     523952  4821486 133     40
8:00:55 11/29/2012      11      29      2012    8       677     522481  4821482 129     40
14:00:42        4/15/2012       4       15      2012    14      658     524101  4821488 116     39
8:03:07 12/26/2013      12      26      2013    8       918     527557  4821502 2       40
8:01:06 12/26/2013      12      26      2013    8       913     527624  4821502 7       40
0:00:20 1/9/2010        1       9       2010    0       638     523471  4821487 132     40
14:00:48        4/1/2014        4       1       2014    14      913     524238  4821490 116     39
8:00:54 4/15/2014       4       15      2014    8       917     526832  4821500 1       40
12:00:47        1/27/2010       1       27      2010    12      644     526693  4821499 3       40
16:00:41        4/4/2010        4       4       2010    16      650     523913  4821490 133     40
10:00:51        4/5/2012        4       5       2012    10      679     525473  4821496 6       40
8:00:54 1/21/2012       1       21      2012    8       666     526754  4821501 3       40
18:00:48        3/24/2012       3       24      2012    18      670     524121  4821492 116     39
2:00:51 4/1/2014        4       1       2014    2       908     523332  4821489 132     40
16:00:27        1/28/2012       1       28      2012    16      665     523282  4821490 132     40
6:00:49 4/20/2011       4       20      2011    6       647     521637  4821484 686     40
6:00:49 4/20/2011       4       20      2011    6       647     521637  4821484 687     40
4:00:45 4/1/2014        4       1       2014    4       908     523350  4821491 132     40
14:00:53        3/24/2014       3       24      2014    14      916     524978  4821497 8       40
18:00:43        4/30/2011       4       30      2011    18      666     525414  4821499 6       40
20:00:54        1/2/2014        1       2       2014    20      916     522900  4821490 130     40
8:00:50 4/13/2008       4       13      2008    8       635     523109  4821491 130     40
0:00:43 1/13/2010       1       13      2010    0       633     522009  4821488 128     40
10:01:23        4/10/2013       4       10      2013    10      663     525698  4821501 5       40
14:00:13        1/11/2010       1       11      2010    14      633     523336  4821493 132     40
2:00:26 2/12/2010       2       12      2010    2       639     527550  4821509 2       40
6:00:47 4/1/2014        4       1       2014    6       908     523336  4821494 132     40
12:01:12        3/16/2014       3       16      2014    12      916     525417  4821502 6       40
4:00:57 11/29/2011      11      29      2011    4       801     523403  4821496 132     40
22:00:55        1/8/2010        1       8       2010    22      647     522395  4821493 129     40
12:00:41        4/5/2012        4       5       2012    12      672     526225  4821507 4       40
18:00:47        1/8/2010        1       8       2010    18      647     522392  4821493 129     40
10:00:47        4/18/2010       4       18      2010    10      651     527254  4821511 2       40
16:00:42        3/24/2012       3       24      2012    16      670     524150  4821499 116     39
16:00:44        3/25/2010       3       25      2010    16      638     523881  4821498 133     40
22:01:05        12/17/2013      12      17      2013    22      916     526454  4821509 3       40
14:00:36        4/2/2013        4       2       2013    14      663     524098  4821500 116     39
4:00:53 4/5/2010        4       5       2010    4       646     523349  4821498 132     40
2:00:26 4/5/2010        4       5       2010    2       646     523348  4821498 132     40
8:00:36 3/25/2012       3       25      2012    8       666     524177  4821501 116     39
4:00:42 1/12/2010       1       12      2010    4       639     523215  4821499 132     40
16:01:12        4/2/2013        4       2       2013    16      663     524092  4821502 116     39
16:00:44        1/12/2010       1       12      2010    16      643     522878  4821498 130     40
6:00:54 4/5/2010        4       5       2010    6       646     523361  4821500 132     40
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14:00:54        1/27/2010       1       27      2010    14      644     526695  4821512 3       40
8:00:34 1/27/2014       1       27      2014    8       916     522568  4821497 129     40
0:00:56 4/5/2010        4       5       2010    0       646     523346  4821500 132     40
18:00:23        4/30/2009       4       30      2009    18      646     522020  4821496 128     40
18:00:43        1/9/2013        1       9       2013    18      670     522195  4821497 128     40
22:00:19        1/31/2014       1       31      2014    22      908     522346  4821497 128     40
22:00:54        12/12/2013      12      12      2013    22      911     526615  4821513 3       40
22:00:54        4/16/2009       4       16      2009    22      644     525965  4821511 5       40
2:00:45 2/1/2014        2       1       2014    2       916     522367  4821498 128     40
20:00:54        1/31/2014       1       31      2014    20      908     522345  4821498 128     40
14:00:41        3/25/2012       3       25      2012    14      676     524341  4821506 116     39
4:00:48 12/3/2011       12      3       2011    4       659     523279  4821503 132     40
6:00:48 12/28/2013      12      28      2013    6       907     523408  4821505 132     40
6:00:54 3/30/2014       3       30      2014    6       909     525710  4821514 5       40
10:01:07        3/21/2014       3       21      2014    10      916     523425  4821507 132     40
14:00:48        4/13/2011       4       13      2011    14      668     525309  4821515 6       40
0:00:49 2/1/2014        2       1       2014    0       908     522390  4821505 129     40
12:00:53        1/11/2010       1       11      2010    12      633     523328  4821508 132     40
8:00:54 4/14/2008       4       14      2008    8       631     523355  4821508 132     40
16:00:23        4/6/2009        4       6       2009    16      633     522837  4821506 130     40
10:00:54        5/2/2012        5       2       2012    10      676     523686  4821509 133     40
14:00:27        4/12/2008       4       12      2008    14      633     525418  4821516 6       40
16:00:50        3/24/2012       3       24      2012    16      677     523930  4821510 133     40
2:01:12 12/23/2010      12      23      2010    2       642     525695  4821518 5       40
8:00:48 3/30/2014       3       30      2014    8       908     524708  4821514 12      40
4:00:19 4/23/2011       4       23      2011    4       666     526343  4821521 4       40
16:00:48        1/11/2010       1       11      2010    16      633     523296  4821510 132     40
12:00:48        3/31/2012       3       31      2012    12      673     524259  4821514 116     39
14:00:47        2/15/2010       2       15      2010    14      644     526569  4821523 3       40
18:01:18        3/27/2010       3       27      2010    18      644     526795  4821525 3       40
6:01:26 4/12/2008       4       12      2008    6       632     523107  4821511 130     40
20:00:54        1/4/2014        1       4       2014    20      916     522751  4821511 129     40
8:00:48 3/24/2012       3       24      2012    8       677     523943  4821515 133     40
12:00:23        4/8/2010        4       8       2010    12      654     525121  4821521 8       40
0:01:46 4/19/2013       4       19      2013    0       658     521892  4821509 686     40
0:01:46 4/19/2013       4       19      2013    0       658     521892  4821509 687     40
14:01:04        3/25/2010       3       25      2010    14      641     523662  4821515 133     40
12:00:23        3/24/2012       3       24      2012    12      681     523797  4821516 133     40
2:00:43 4/12/2009       4       12      2009    2       635     521676  4821510 686     40
2:00:43 4/12/2009 4 12 2009 2 635 521676 4821510 687 40
10:00:51 3/24/2012 3 24 2012 10 681 523795 4821517 133 40
18:01:08 1/2/2013 1 2 2013 18 670 523390 4821516 132 40
0:00:54 12/29/2009 12 29 2009 0 644 523306 4821517 132 40
2:00:21 1/22/2009 1 22 2009 2 632 522344 4821514 128 40
0:00:56 1/22/2009 1 22 2009 0 632 522342 4821517 128 40
14:00:36 2/15/2010 2 15 2010 14 642 526542 4821533 3 40
10:01:19 4/5/2012 4 5 2012 10 678 525506 4821529 6 40
10:00:54 3/20/2014 3 20 2014 10 908 523637 4821523 133 40
10:00:54 3/24/2012 3 24 2012 10 670 523968 4821524 133 40
10:00:26 12/20/2012 12 20 2012 10 679 523471 4821523 132 40
10:00:56 4/13/2012 4 13 2012 10 677 523530 4821524 132 40
12:00:36 3/25/2010 3 25 2010 12 647 523767 4821525 133 40
0:00:54 11/28/2010 11 28 2010 0 639 527872 4821543 7 40
4:00:44 1/22/2009 1 22 2009 4 632 522327 4821522 128 40
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14:00:47 4/18/2009 4 18 2009 14 645 526993 4821540 1 40
22:01:18 12/6/2013 12 6 2013 22 916 527127 4821540 1 40
22:00:17 4/18/2008 4 18 2008 22 635 521726 4821521 686 40
22:00:17 4/18/2008 4 18 2008 22 635 521726 4821521 687 40
16:00:47 4/18/2009 4 18 2009 16 645 526847 4821540 1 40
2:00:41 4/23/2011 4 23 2011 2 668 526305 4821538 4 40
18:00:25 5/11/2011 5 11 2011 18 655 525149 4821534 8 40
14:00:44 4/13/2011 4 13 2011 14 663 525315 4821535 6 40
10:00:36 4/30/2011 4 30 2011 10 650 524135 4821531 116 39
14:00:56 4/4/2010 4 4 2010 14 650 523983 4821530 133 40
18:00:53 4/22/2008 4 22 2008 18 632 522969 4821527 130 40
8:00:47 4/15/2009 4 15 2009 8 635 523474 4821529 132 40
16:00:48 2/15/2010 2 15 2010 16 644 526599 4821541 3 40
8:01:00 1/6/2014 1 6 2014 8 907 523360 4821529 132 40
10:00:54 5/10/2011 5 10 2011 10 668 526617 4821542 3 40
18:00:55 3/25/2012 3 25 2012 18 677 523404 4821531 132 40
22:00:53 4/6/2010 4 6 2010 22 640 524282 4821534 116 39
10:00:47 3/25/2012 3 25 2012 10 679 524158 4821534 116 39
0:00:44 4/19/2008 4 19 2008 0 635 521721 4821525 686 40
0:00:44 4/19/2008 4 19 2008 0 635 521721 4821525 687 40
10:00:50 3/21/2014 3 21 2014 10 918 523817 4821533 133 40
12:00:54 3/21/2014 3 21 2014 12 917 523906 4821533 133 40
4:00:54 1/27/2014 1 27 2014 4 916 522483 4821528 129 40
4:00:56 4/23/2011 4 23 2011 4 668 526299 4821543 4 40
8:00:47 12/25/2013 12 25 2013 8 918 527376 4821547 2 40
10:01:53 3/21/2014 3 21 2014 10 917 523818 4821534 133 40
0:00:24 4/8/2014 4 8 2014 0 913 521819 4821528 686 40
0:00:24 4/8/2014 4 8 2014 0 913 521819 4821528 687 40
6:00:20 1/22/2009 1 22 2009 6 632 522321 4821530 128 40
14:01:19 3/28/2013 3 28 2013 14 677 523659 4821534 133 40
8:00:53 1/6/2014 1 6 2014 8 917 523254 4821534 132 40
6:00:54 1/5/2013 1 5 2013 6 679 522330 4821531 128 40
12:00:24 4/4/2014 4 4 2014 12 909 524662 4821539 12 40
12:00:54 3/31/2012 3 31 2012 12 663 524007 4821538 116 39
6:01:06 4/9/2012 4 9 2012 6 674 521742 4821530 686 40
6:01:06 4/9/2012 4 9 2012 6 674 521742 4821530 687 40
16:00:30 4/13/2011 4 13 2011 16 663 525318 4821543 6 40
8:00:49 1/5/2013 1 5 2013 8 679 522333 4821534 128 40
16:00:43 4/12/2009 4 12 2009 16 640 522783 4821535 129 40
2:00:53 1/9/2010 1 9 2010 2 638 523459 4821538 132 40
4:00:53 1/5/2013 1 5 2013 4 679 522326 4821534 128 40
12:00:27 3/22/2012 3 22 2012 12 666 523675 4821539 133 40
10:01:11 1/27/2010 1 27 2010 10 644 526755 4821551 3 40
16:00:47 3/22/2014 3 22 2014 16 909 523038 4821538 130 40
18:00:48 1/12/2010 1 12 2010 18 633 522733 4821537 129 40
6:00:53 2/1/2014 2 1 2014 6 908 522499 4821537 129 40
2:00:19 2/16/2010 2 16 2010 2 644 526712 4821553 3 40
16:00:43 1/11/2010 1 11 2010 16 642 523577 4821541 132 40
0:01:11 4/6/2010 4 6 2010 0 639 521714 4821535 686 40
0:01:11 4/6/2010 4 6 2010 0 639 521714 4821535 687 40
8:00:41 3/24/2012 3 24 2012 8 678 524291 4821544 116 39
8:00:51 1/22/2009 1 22 2009 8 632 522345 4821538 128 40
16:00:41 3/24/2012 3 24 2012 16 671 524360 4821547 116 39
18:00:46 1/2/2013 1 2 2013 18 670 523313 4821543 132 40
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12:00:18 3/24/2012 3 24 2012 12 670 524063 4821547 116 39
22:00:54 1/2/2013 1 2 2013 22 670 523311 4821544 132 40
2:01:02 10/30/2009 10 30 2009 2 646 523010 4821543 130 40
12:00:41 5/1/2013 5 1 2013 12 658 524126 4821547 116 39
16:00:42 4/13/2011 4 13 2011 16 668 525315 4821552 6 40
18:01:05 3/25/2012 3 25 2012 18 680 523435 4821545 132 40
14:00:54 3/24/2012 3 24 2012 14 681 524017 4821547 116 39
12:00:47 3/26/2013 3 26 2013 12 679 523360 4821545 132 40
12:00:50 4/30/2011 4 30 2011 12 658 525417 4821553 6 40
10:00:49 1/14/2010 1 14 2010 10 644 526353 4821557 4 40
8:00:28 2/16/2010 2 16 2010 8 644 526708 4821558 3 40
14:00:41 5/1/2013 5 1 2013 14 658 523926 4821548 133 40
14:00:42 1/14/2010 1 14 2010 14 642 526203 4821557 4 40
14:00:45 3/21/2014 3 21 2014 14 917 523905 4821548 133 40
14:00:50 3/25/2012 3 25 2012 14 679 524217 4821550 116 39
22:00:47 4/5/2010 4 5 2010 22 639 521714 4821541 686 40
22:00:47 4/5/2010 4 5 2010 22 639 521714 4821541 687 40
2:00:54 11/29/2011 11 29 2011 2 801 523372 4821548 132 40
14:00:54 4/1/2014 4 1 2014 14 679 524184 4821552 116 39
0:00:51 12/18/2010 12 18 2010 0 801 523316 4821549 132 40
2:00:54 4/5/2010 4 5 2010 2 652 523984 4821552 133 40
2:00:26 4/9/2013 4 9 2013 2 677 524103 4821552 116 39
8:00:47 4/18/2010 4 18 2010 8 646 524878 4821555 8 40
10:00:41 4/8/2008 4 8 2008 10 637 523773 4821552 133 40
4:01:11 2/16/2010 2 16 2010 4 644 526704 4821564 3 40
14:00:32 4/1/2014 4 1 2014 14 918 523989 4821554 133 40
6:01:09 2/1/2014 2 1 2014 6 916 522306 4821548 128 40
14:00:41 1/30/2012 1 30 2012 14 665 522439 4821549 129 40
8:00:51 11/29/2012 11 29 2012 8 675 522492 4821549 129 40
6:01:24 12/18/2013 12 18 2013 6 913 527482 4821567 2 40
16:00:28 1/27/2010 1 27 2010 16 644 526704 4821565 3 40
6:00:54 2/16/2010 2 16 2010 6 644 526707 4821565 3 40
6:00:42 12/3/2011 12 3 2011 6 659 523340 4821553 132 40
6:00:53 4/20/2009 4 20 2009 6 646 521873 4821548 686 40
6:00:53 4/20/2009 4 20 2009 6 646 521873 4821548 687 40
22:00:41 4/19/2011 4 19 2011 22 659 521738 4821548 686 40
22:00:41 4/19/2011 4 19 2011 22 659 521738 4821548 687 40
12:00:48 4/20/2014 4 20 2014 12 913 525632 4821563 5 40
18:00:54 4/10/2012 4 10 2012 18 670 525574 4821564 6 40
6:00:43 4/23/2011 4 23 2011 6 668 526299 4821567 4 40
10:00:41 1/14/2010 1 14 2010 10 642 526178 4821567 4 40
0:01:12 4/1/2014 4 1 2014 0 908 523345 4821557 132 40
12:00:15 3/23/2012 3 23 2012 12 677 524016 4821559 116 39
0:00:59 12/22/2012 12 22 2012 0 666 528516 4821578 10 40
18:01:11 1/15/2010 1 15 2010 18 640 527309 4821573 2 40
10:00:53 4/18/2010 4 18 2010 10 646 524849 4821565 8 40
18:00:54 2/21/2010 2 21 2010 18 644 525655 4821569 5 40
12:00:28 3/23/2012 3 23 2012 12 678 524390 4821565 12 40
0:00:53 4/18/2010 4 18 2010 0 646 525165 4821569 8 40
12:00:55 1/14/2010 1 14 2010 12 642 526182 4821573 4 40
6:00:41 4/12/2008 4 12 2008 6 637 523219 4821562 132 40
14:00:39 3/29/2014 3 29 2014 14 908 524882 4821568 8 40
18:00:42 4/18/2009 4 18 2009 18 645 527272 4821578 2 40
12:00:55 3/23/2012 3 23 2012 12 671 524245 4821567 116 39
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16:00:56 4/5/2009 4 5 2009 16 644 523015 4821563 130 40
22:00:41 4/3/2014 4 3 2014 22 679 521760 4821559 686 40
22:00:41 4/3/2014 4 3 2014 22 679 521760 4821559 687 40
8:00:53 3/25/2012 3 25 2012 8 670 524131 4821567 116 39
22:01:24 2/13/2013 2 13 2013 22 666 521957 4821560 686 40
22:01:24 2/13/2013 2 13 2013 22 666 521957 4821560 687 40
6:00:53 12/12/2010 12 12 2010 6 639 523856 4821567 133 40
6:01:46 12/25/2013 12 25 2013 6 913 527321 4821580 2 40
16:00:41 3/24/2012 3 24 2012 16 681 524047 4821568 116 39
0:00:53 2/16/2010 2 16 2010 0 644 526527 4821578 3 40
10:00:54 2/15/2010 2 15 2010 10 642 526825 4821579 1 40
16:00:24 1/30/2012 1 30 2012 16 658 522221 4821563 128 40
20:00:55 2/13/2013 2 13 2013 20 666 521951 4821563 686 40
20:00:55 2/13/2013 2 13 2013 20 666 521951 4821563 687 40
10:00:32 3/24/2012 3 24 2012 10 679 524262 4821573 116 39
12:00:21 3/23/2012 3 23 2012 12 676 524350 4821574 116 39
16:00:28 4/30/2010 4 30 2010 16 639 524155 4821574 116 39
0:00:42 4/20/2011 4 20 2011 0 659 521685 4821565 686 40
0:00:42 4/20/2011 4 20 2011 0 659 521685 4821565 687 40
2:00:44 2/14/2013 2 14 2013 2 666 521952 4821566 686 40
2:00:44 2/14/2013 2 14 2013 2 666 521952 4821566 687 40
10:00:54 4/17/2014 4 17 2014 10 909 524875 4821578 8 40
12:00:43 4/12/2013 4 12 2013 12 677 523781 4821575 133 40
18:00:51 1/16/2010 1 16 2010 18 642 523326 4821574 132 40
14:00:47 4/13/2011 4 13 2011 14 655 525224 4821580 6 40
0:00:28 4/15/2010 4 15 2010 0 644 525564 4821582 6 40
4:00:54 12/12/2013 12 12 2013 4 916 527471 4821589 2 40
16:00:41 4/19/2008 4 19 2008 16 635 523430 4821575 132 40
22:00:43 12/20/2009 12 20 2009 22 633 523317 4821574 132 40
16:01:17 3/24/2012 3 24 2012 16 676 524514 4821579 12 40
12:00:13 4/9/2008 4 9 2008 12 637 523575 4821575 132 40
14:00:55 12/17/2010 12 17 2010 14 801 523350 4821575 132 40
18:00:47 3/24/2012 3 24 2012 18 676 524516 4821579 12 40
14:00:54 4/15/2011 4 15 2011 14 668 525311 4821582 6 40
12:00:42 3/22/2014 3 22 2014 12 918 524129 4821578 116 39
18:00:53 4/10/2011 4 10 2011 18 662 522797 4821574 130 40
15:30:23 4/13/2011 4 13 2011 15 660 525237 4821583 6 40
18:00:44 2/15/2010 2 15 2010 18 644 526751 4821589 3 40
4:00:53 2/1/2014 2 1 2014 4 916 522306 4821573 128 40
18:00:48 1/16/2010 1 16 2010 18 644 523315 4821577 132 40
2:00:42 4/10/2012 4 10 2012 2 679 521719 4821571 686 40
2:00:42 4/10/2012 4 10 2012 2 679 521719 4821571 687 40
22:00:50 1/16/2010 1 16 2010 22 642 523334 4821577 132 40
18:00:54 4/27/2011 4 27 2011 18 668 524539 4821582 12 40
18:00:50 4/11/2009 4 11 2009 18 635 523914 4821580 133 40
10:00:16 4/15/2011 4 15 2011 10 655 524896 4821583 8 40
2:00:41 4/9/2012 4 9 2012 2 674 521626 4821572 686 40
2:00:41 4/9/2012 4 9 2012 2 674 521626 4821572 687 40
4:00:39 4/20/2009 4 20 2009 4 646 521660 4821573 686 40
4:00:39 4/20/2009 4 20 2009 4 646 521660 4821573 687 40
10:00:20 4/17/2010 4 17 2010 10 654 525869 4821588 5 40
14:00:18 4/6/2013 4 6 2013 14 677 524456 4821583 12 40
12:01:23 3/16/2014 3 16 2014 12 908 525481 4821588 6 40
18:00:47 3/24/2012 3 24 2012 18 677 523580 4821581 132 40
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14:00:56 1/11/2010 1 11 2010 14 642 523537 4821581 132 40
8:00:40 1/1/2013 1 1 2013 8 670 522785 4821579 129 40
12:00:49 3/25/2010 3 25 2010 12 801 524001 4821585 116 39
22:00:20 4/4/2009 4 4 2009 22 635 522542 4821580 129 40
22:00:23 1/16/2010 1 16 2010 22 644 523314 4821582 132 40
4:01:02 1/1/2013 1 1 2013 4 670 522778 4821581 129 40
16:01:45 3/25/2010 3 25 2010 16 647 523786 4821585 133 40
18:00:31 1/3/2013 1 3 2013 18 679 522859 4821582 130 40
6:02:07 12/28/2013 12 28 2013 6 909 523430 4821584 132 40
6:00:53 1/1/2013 1 1 2013 6 670 522781 4821582 129 40
18:00:54 1/8/2010 1 8 2010 18 639 523288 4821584 132 40
2:01:09 12/14/2012 12 14 2012 2 666 527362 4821600 2 40
22:00:48 1/8/2010 1 8 2010 22 639 523289 4821585 132 40
12:00:47 1/11/2010 1 11 2010 12 642 523545 4821586 132 40
8:00:53 12/25/2013 12 25 2013 8 913 527371 4821600 2 40
4:00:31 12/29/2009 12 29 2009 4 644 523342 4821585 132 40
4:00:54 2/1/2014 2 1 2014 4 908 522421 4821582 129 40
16:00:54 4/5/2009 4 5 2009 16 633 522881 4821584 130 40
18:00:53 1/12/2010 1 12 2010 18 633 522466 4821582 129 40
14:00:41 4/12/2009 4 12 2009 14 648 524068 4821588 116 39
2:00:54 4/18/2010 4 18 2010 2 646 525129 4821593 8 40
2:00:36 4/9/2013 4 9 2013 2 663 524101 4821590 116 39
18:00:42 4/4/2009 4 4 2009 18 635 522881 4821586 130 40
2:00:53 12/29/2009 12 29 2009 2 644 523340 4821587 132 40
10:00:31 4/13/2012 4 13 2012 10 671 523781 4821589 133 40
6:00:53 3/30/2014 3 30 2014 6 916 525759 4821596 5 40
10:00:56 3/24/2012 3 24 2012 10 678 524124 4821591 116 39
6:00:47 4/25/2013 4 25 2013 6 658 521958 4821584 686 40
6:00:47 4/25/2013 4 25 2013 6 658 521958 4821584 687 40
10:00:42 4/15/2011 4 15 2011 10 663 524754 4821595 12 40
8:00:55 4/11/2010 4 11 2010 8 642 528636 4821611 10 40
14:00:53 4/11/2014 4 11 2014 14 913 524492 4821594 12 40
6:00:54 12/29/2009 12 29 2009 6 644 523385 4821591 132 40
12:00:42 4/5/2012 4 5 2012 12 676 525907 4821600 5 40
10:00:33 4/10/2008 4 10 2008 10 637 523809 4821594 133 40
10:00:29 3/21/2014 3 21 2014 10 908 523945 4821594 133 40
20:00:47 4/18/2013 4 18 2013 20 671 524919 4821598 8 40
14:00:22 12/15/2010 12 15 2010 14 801 522350 4821589 128 40
22:00:31 1/12/2010 1 12 2010 22 633 522467 4821590 129 40
16:00:43 4/13/2011 4 13 2011 16 660 525265 4821600 6 40
12:00:14 3/23/2012 3 23 2012 12 679 524330 4821597 116 39
18:00:31 3/25/2012 3 25 2012 18 681 523366 4821593 132 40
4:01:18 12/18/2013 12 18 2013 4 913 527386 4821609 2 40
12:00:54 3/31/2012 3 31 2012 12 678 525909 4821604 5 40
14:00:47 3/19/2010 3 19 2010 14 655 523709 4821596 133 40
2:00:44 4/20/2009 4 20 2009 2 646 521673 4821590 686 40
2:00:44 4/20/2009 4 20 2009 2 646 521673 4821590 687 40
12:00:47 3/24/2014 3 24 2014 12 908 524250 4821599 116 39
22:00:56 12/20/2009 12 20 2009 22 638 523397 4821597 132 40
18:00:54 4/7/2010 4 7 2010 18 644 526404 4821608 3 40
2:00:41 2/1/2014 2 1 2014 2 908 522404 4821595 129 40
12:00:48 4/13/2009 4 13 2009 12 643 523687 4821599 133 40
2:00:41 4/12/2010 4 12 2010 2 650 521682 4821593 686 40
2:00:41 4/12/2010 4 12 2010 2 650 521682 4821593 687 40
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14:00:49 3/16/2013 3 16 2013 14 663 523431 4821599 132 40
8:00:24 4/13/2009 4 13 2009 8 643 523699 4821600 133 40
16:00:53 3/25/2010 3 25 2010 16 801 523847 4821601 133 40
18:00:48 3/24/2013 3 24 2013 18 671 525455 4821607 6 40
2:00:38 12/12/2013 12 12 2013 2 916 527492 4821615 2 40
10:00:52 4/13/2009 4 13 2009 10 643 523699 4821601 133 40
10:00:48 3/24/2012 3 24 2012 10 671 523883 4821602 133 40
0:00:41 4/5/2010 4 5 2010 0 644 523962 4821602 133 40
6:00:47 1/6/2014 1 6 2014 6 917 523247 4821602 132 40
8:00:44 3/25/2012 3 25 2012 8 677 524052 4821605 116 39
6:00:53 4/3/2014 4 3 2014 6 908 521898 4821598 686 40
6:00:53 4/3/2014 4 3 2014 6 908 521898 4821598 687 40
16:00:55 4/30/2010 4 30 2010 16 650 524057 4821606 116 39
16:01:01 3/25/2012 3 25 2012 16 671 523839 4821605 133 40
12:00:49 3/29/2014 3 29 2014 12 909 525229 4821610 6 40
22:00:53 1/3/2013 1 3 2013 22 679 522837 4821603 130 40
16:00:42 4/5/2009 4 5 2009 16 638 522903 4821603 130 40
12:00:47 3/24/2012 3 24 2012 12 671 524081 4821608 116 39
18:03:04 4/8/2010 4 8 2010 18 638 521638 4821599 686 40
18:03:04 4/8/2010 4 8 2010 18 638 521638 4821599 687 40
14:00:54 4/15/2011 4 15 2011 14 666 525108 4821612 8 40
14:00:41 1/30/2012 1 30 2012 14 658 522298 4821602 128 40
2:00:20 12/18/2013 12 18 2013 2 913 527372 4821621 2 40
2:00:53 1/3/2013 1 3 2013 2 679 522407 4821603 129 40
0:00:53 2/14/2013 2 14 2013 0 666 521962 4821602 686 40
0:00:53 2/14/2013 2 14 2013 0 666 521962 4821602 687 40
18:00:46 3/24/2012 3 24 2012 18 681 523660 4821608 133 40
8:00:28 3/25/2010 3 25 2010 8 650 525972 4821617 5 40
14:00:26 4/13/2009 4 13 2009 14 643 523730 4821608 133 40
20:00:50 4/11/2012 4 11 2012 20 658 527258 4821622 2 40
0:00:54 12/18/2013 12 18 2013 0 913 527401 4821623 2 40
18:01:24 1/1/2013 1 1 2013 18 670 523442 4821609 132 40
12:00:54 2/15/2010 2 15 2010 12 644 526607 4821621 3 40
6:01:23 1/14/2010 1 14 2010 6 640 527202 4821624 1 40
10:00:50 4/17/2010 4 17 2010 10 651 525778 4821619 5 40
22:00:54 12/21/2012 12 21 2012 22 666 528695 4821632 10 40
14:00:53 4/12/2013 4 12 2013 14 677 523742 4821613 133 40
2:00:43 12/27/2013 12 27 2013 2 913 526783 4821625 3 40
2:00:33 5/1/2011 5 1 2011 2 658 526207 4821623 4 40
16:00:50 12/13/2010 12 13 2010 16 801 521924 4821608 686 40
16:00:50 12/13/2010 12 13 2010 16 801 521924 4821608 687 40
14:00:42 4/15/2011 4 15 2011 14 650 525024 4821619 8 40
12:00:43 4/13/2012 4 13 2012 12 658 523733 4821614 133 40
0:01:14 1/3/2013 1 3 2013 0 670 523445 4821613 132 40
16:00:42 4/13/2011 4 13 2011 16 655 525217 4821621 6 40
12:00:48 3/23/2012 3 23 2012 12 666 523923 4821617 133 40
12:00:35 4/15/2011 4 15 2011 12 663 524748 4821621 12 40
0:00:53 12/14/2012 12 14 2012 0 666 527424 4821632 2 40
18:00:53 4/5/2012 4 5 2012 18 676 525891 4821626 5 40
4:00:17 1/3/2013 1 3 2013 4 679 522350 4821613 128 40
14:02:20 3/26/2013 3 26 2013 14 679 522888 4821616 130 40
6:00:38 1/18/2010 1 18 2010 6 643 527235 4821632 2 40
8:00:53 3/24/2012 3 24 2012 8 679 524285 4821621 116 39
4:00:50 4/18/2010 4 18 2010 4 646 525125 4821624 8 40
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14:00:52 3/24/2012 3 24 2012 14 671 524076 4821620 116 39
6:00:20 4/18/2010 4 18 2010 6 646 525109 4821624 8 40
22:00:55 1/1/2013 1 1 2013 22 670 523441 4821618 132 40
18:00:49 5/4/2011 5 4 2011 18 668 527994 4821636 7 40
0:00:42 11/29/2011 11 29 2011 0 801 523403 4821619 132 40
4:00:54 10/27/2008 10 27 2008 4 637 523364 4821619 132 40
6:01:06 1/18/2010 1 18 2010 6 640 527209 4821633 1 40
0:00:47 5/1/2011 5 1 2011 0 658 526235 4821630 4 40
18:00:42 1/1/2013 1 1 2013 18 670 523453 4821620 132 40
16:00:55 1/12/2010 1 12 2010 16 639 523463 4821622 132 40
4:00:34 5/1/2011 5 1 2011 4 668 526698 4821636 3 40
22:00:47 1/2/2014 1 2 2014 22 916 522978 4821622 130 40
12:00:55 4/30/2011 4 30 2011 12 650 524426 4821627 12 40
16:01:17 2/15/2010 2 15 2010 16 642 526577 4821636 3 40
16:00:56 4/13/2009 4 13 2009 16 644 526168 4821635 4 40
2:00:41 1/3/2013 1 3 2013 2 670 523447 4821626 132 40
6:00:25 1/3/2013 1 3 2013 6 679 522341 4821623 128 40
14:00:43 3/19/2010 3 19 2010 14 746 523710 4821628 133 40
10:00:50 4/10/2012 4 10 2012 10 666 525406 4821635 6 40
16:00:23 3/16/2013 3 16 2013 16 663 523421 4821628 132 40
2:00:52 5/1/2011 5 1 2011 2 668 526698 4821641 3 40
4:00:43 5/1/2011 5 1 2011 4 658 526196 4821640 4 40
12:00:23 4/12/2009 4 12 2009 12 633 523450 4821630 132 40
0:00:42 11/28/2011 11 28 2011 0 663 522834 4821628 130 40
14:00:41 3/24/2012 3 24 2012 14 676 524089 4821633 116 39
2:00:53 4/15/2008 4 15 2008 2 632 522186 4821627 128 40
8:00:54 3/24/2012 3 24 2012 8 671 523881 4821633 133 40
18:03:03 4/15/2010 4 15 2010 18 651 525345 4821638 6 40
18:00:53 2/2/2014 2 2 2014 18 916 522601 4821630 129 40
10:00:55 12/20/2012 12 20 2012 10 663 523138 4821633 130 40
16:00:53 4/5/2009 4 5 2009 16 642 522693 4821631 129 40
12:00:49 4/8/2008 4 8 2008 12 631 523092 4821633 130 40
12:00:46 4/18/2013 4 18 2013 12 671 525854 4821643 5 40
16:00:48 4/24/2011 4 24 2011 16 668 527864 4821652 7 40
10:00:54 4/17/2014 4 17 2014 10 917 524936 4821641 8 40
20:00:51 3/28/2013 3 28 2013 20 677 521989 4821631 128 40
12:00:53 4/4/2014 4 4 2014 12 679 523383 4821636 132 40
4:00:33 11/9/2013 11 9 2013 4 909 523481 4821637 132 40
14:00:54 4/27/2008 4 27 2008 14 634 523317 4821636 132 40
6:00:29 4/12/2008 4 12 2008 6 635 523135 4821636 130 40
6:00:42 1/3/2013 1 3 2013 6 670 523391 4821637 132 40
0:00:13 1/3/2013 1 3 2013 0 679 522489 4821634 129 40
6:00:53 3/30/2014 3 30 2014 6 908 525822 4821647 5 40
16:00:47 4/11/2009 4 11 2009 16 646 524723 4821644 12 40
22:00:24 4/30/2011 4 30 2011 22 658 526278 4821650 4 40
14:00:41 3/25/2012 3 25 2012 14 666 524139 4821642 116 39
16:01:12 3/25/2010 3 25 2010 16 655 525719 4821648 5 40
14:00:50 4/15/2011 4 15 2011 14 655 525207 4821646 6 40
18:01:07 12/26/2010 12 26 2010 18 642 527414 4821655 2 40
4:00:54 1/3/2013 1 3 2013 4 670 523402 4821640 132 40
18:00:54 1/4/2013 1 4 2013 18 670 523399 4821641 132 40
12:00:53 3/21/2014 3 21 2014 12 909 523976 4821643 133 40
14:00:41 1/7/2013 1 7 2013 14 670 523528 4821643 132 40
2:00:42 12/20/2010 12 20 2010 2 639 527408 4821658 2 40
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10:00:44 4/11/2014 4 11 2014 10 913 524469 4821648 12 40
12:00:43 4/15/2011 4 15 2011 12 655 524891 4821650 8 40
16:00:47 4/20/2009 4 20 2009 16 646 523444 4821645 132 40
14:00:50 4/8/2010 4 8 2010 14 654 525198 4821651 6 40
6:00:56 12/25/2013 12 25 2013 6 918 527229 4821659 2 40
6:00:54 1/27/2014 1 27 2014 6 916 522504 4821642 129 40
0:00:56 10/26/2008 10 26 2008 0 637 522833 4821644 130 40
2:00:41 5/2/2011 5 2 2011 2 664 524418 4821650 12 40
16:00:41 4/5/2012 4 5 2012 16 676 525915 4821656 5 40
14:00:53 4/7/2014 4 7 2014 14 913 523711 4821648 133 40
12:00:44 4/12/2009 4 12 2009 12 646 523403 4821647 132 40
10:00:55 3/31/2010 3 31 2010 10 644 526162 4821657 4 40
4:00:21 4/12/2009 4 12 2009 4 635 521654 4821641 686 40
4:00:21 4/12/2009 4 12 2009 4 635 521654 4821641 687 40
0:00:57 12/20/2010 12 20 2010 0 639 527341 4821662 2 40
6:00:56 12/20/2010 12 20 2010 6 639 527563 4821663 2 40
6:00:55 4/12/2009 4 12 2009 6 635 521655 4821642 686 40
6:00:55 4/12/2009 4 12 2009 6 635 521655 4821642 687 40
6:00:41 12/4/2011 12 4 2011 6 659 523343 4821648 132 40
14:00:53 3/19/2010 3 19 2010 14 651 523794 4821650 133 40
4:00:29 12/25/2013 12 25 2013 4 918 527310 4821664 2 40
2:00:15 12/1/2011 12 1 2011 2 663 523383 4821649 132 40
12:00:54 1/7/2013 1 7 2013 12 670 523538 4821650 132 40
12:00:56 3/16/2014 3 16 2014 12 917 525265 4821657 6 40
18:00:47 4/8/2008 4 8 2008 18 637 522243 4821647 128 40
6:00:54 1/4/2013 1 4 2013 6 670 523407 4821652 132 40
22:00:48 12/26/2010 12 26 2010 22 642 527410 4821667 2 40
14:00:48 3/24/2012 3 24 2012 14 670 524118 4821655 116 39
0:00:38 4/14/2011 4 14 2011 0 661 521656 4821646 686 40
0:00:38 4/14/2011 4 14 2011 0 661 521656 4821646 687 40
16:00:56 12/21/2010 12 21 2010 16 642 524306 4821656 116 39
6:00:56 5/1/2011 5 1 2011 6 668 526729 4821665 3 40
14:00:32 3/21/2014 3 21 2014 14 916 523388 4821653 132 40
14:00:56 3/21/2014 3 21 2014 14 909 523976 4821655 133 40
14:00:48 3/24/2012 3 24 2012 14 677 524082 4821655 116 39
6:00:43 5/1/2011 5 1 2011 6 658 526159 4821663 4 40
2:00:53 12/16/2012 12 16 2012 2 666 527210 4821667 2 40
22:00:53 4/13/2011 4 13 2011 22 662 521675 4821648 686 40
22:00:53 4/13/2011 4 13 2011 22 662 521675 4821648 687 40
16:00:54 1/7/2013 1 7 2013 16 670 523525 4821654 132 40
2:00:53 12/25/2013 12 25 2013 2 913 527314 4821669 2 40
2:00:47 2/12/2010 2 12 2010 2 642 527327 4821670 2 40
12:00:41 3/25/2012 3 25 2012 12 681 523779 4821656 133 40
4:00:54 4/15/2008 4 15 2008 4 632 522226 4821652 128 40
10:00:41 4/4/2014 4 4 2014 10 909 524578 4821660 12 40
16:00:42 4/16/2010 4 16 2010 16 646 523187 4821655 130 40
12:00:20 4/13/2009 4 13 2009 12 639 526007 4821666 4 40
16:00:49 4/7/2009 4 7 2009 16 641 524145 4821659 116 39
0:00:41 4/14/2011 4 14 2011 0 662 521676 4821651 686 40
0:00:41 4/14/2011 4 14 2011 0 662 521676 4821651 687 40
14:00:57 3/22/2012 3 22 2012 14 666 523785 4821659 133 40
18:00:48 1/7/2013 1 7 2013 18 670 523535 4821658 132 40
18:00:24 1/11/2010 1 11 2010 18 633 523021 4821656 130 40
10:00:50 5/4/2011 5 4 2011 10 664 526114 4821667 4 40
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22:00:53 4/17/2010 4 17 2010 22 646 525128 4821664 8 40
18:00:53 1/3/2013 1 3 2013 18 670 523481 4821658 132 40
8:00:50 1/4/2013 1 4 2013 8 670 523398 4821658 132 40
14:00:47 4/4/2014 4 4 2014 14 679 523789 4821660 133 40
16:00:43 3/24/2013 3 24 2013 16 671 525348 4821666 6 40
18:01:23 4/4/2012 4 4 2012 18 679 525615 4821667 5 40
10:00:55 1/7/2013 1 7 2013 10 670 523477 4821659 132 40
12:00:16 4/16/2009 4 16 2009 12 642 524909 4821665 8 40
12:00:41 4/13/2009 4 13 2009 12 642 526025 4821669 4 40
4:00:47 12/25/2013 12 25 2013 4 913 527165 4821675 1 40
4:00:44 12/4/2011 12 4 2011 4 659 523302 4821661 132 40
2:00:41 1/4/2013 1 4 2013 2 670 523428 4821661 132 40
4:00:26 4/20/2011 4 20 2011 4 659 521691 4821655 686 40
4:00:26 4/20/2011 4 20 2011 4 659 521691 4821655 687 40
12:00:53 1/23/2014 1 23 2014 12 916 526102 4821671 4 40
8:00:48 4/29/2011 4 29 2011 8 668 527703 4821678 7 40
2:00:29 12/4/2011 12 4 2011 2 659 523301 4821661 132 40
16:00:40 12/17/2010 12 17 2010 16 801 523409 4821662 132 40
10:00:26 4/13/2012 4 13 2012 10 658 523768 4821663 133 40
4:00:47 1/4/2013 1 4 2013 4 670 523398 4821662 132 40
14:00:30 4/27/2008 4 27 2008 14 631 523444 4821662 132 40
14:00:24 4/4/2010 4 4 2010 14 641 524393 4821666 12 40
18:00:53 4/17/2008 4 17 2008 18 631 522169 4821658 128 40
16:00:14 1/28/2012 1 28 2012 16 658 523282 4821662 132 40
2:00:44 4/20/2011 4 20 2011 2 659 521689 4821657 686 40
2:00:44 4/20/2011 4 20 2011 2 659 521689 4821657 687 40
18:01:12 12/19/2010 12 19 2010 18 639 527399 4821678 2 40
14:01:03 4/2/2013 4 2 2013 14 677 523771 4821665 133 40
8:00:56 4/17/2010 4 17 2010 8 654 525843 4821672 5 40
14:00:44 4/5/2012 4 5 2012 14 676 525908 4821673 5 40
18:00:48 4/15/2010 4 15 2010 18 639 526835 4821676 1 40
12:00:47 3/24/2012 3 24 2012 12 677 523924 4821666 133 40
18:01:11 4/1/2014 4 1 2014 18 908 524876 4821670 8 40
16:00:49 4/7/2014 4 7 2014 16 913 523722 4821666 133 40
14:00:54 3/21/2014 3 21 2014 14 914 523423 4821665 132 40
16:00:47 4/6/2009 4 6 2009 16 635 523090 4821664 130 40
16:00:53 3/25/2010 3 25 2010 16 641 523839 4821667 133 40
10:00:33 4/10/2008 4 10 2008 10 631 523482 4821666 132 40
14:00:23 4/1/2014 4 1 2014 14 908 524752 4821671 12 40
16:00:55 3/26/2013 3 26 2013 16 679 522810 4821664 130 40
22:00:15 4/13/2011 4 13 2011 22 661 521660 4821661 686 40
22:00:15 4/13/2011 4 13 2011 22 661 521660 4821661 687 40
18:00:43 4/4/2009 4 4 2009 18 635 522630 4821664 129 40
8:00:30 4/18/2011 4 18 2011 8 661 521732 4821662 686 40
8:00:30 4/18/2011 4 18 2011 8 661 521732 4821662 687 40
14:00:18 1/10/2010 1 10 2010 14 642 523358 4821668 132 40
4:00:55 1/6/2014 1 6 2014 4 917 523288 4821667 132 40
22:00:48 1/5/2014 1 5 2014 22 907 523232 4821667 132 40
22:00:21 1/5/2013 1 5 2013 22 670 523366 4821668 132 40
16:00:50 3/28/2013 3 28 2013 16 677 523664 4821669 133 40
12:00:43 4/4/2012 4 4 2012 12 676 525755 4821678 5 40
4:00:53 4/28/2008 4 28 2008 4 634 521787 4821665 686 40
4:00:53 4/28/2008 4 28 2008 4 634 521787 4821665 687 40
16:00:41 4/17/2014 4 17 2014 16 917 524033 4821672 116 39
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18:00:54 4/12/2009 4 12 2009 18 640 522812 4821668 130 40
10:00:50 4/18/2011 4 18 2011 10 661 521732 4821665 686 40
10:00:50 4/18/2011 4 18 2011 10 661 521732 4821665 687 40
22:00:53 12/19/2010 12 19 2010 22 639 527395 4821686 2 40
6:00:53 4/28/2008 4 28 2008 6 634 521790 4821665 686 40
6:00:53 4/28/2008 4 28 2008 6 634 521790 4821665 687 40
6:00:29 4/19/2008 4 19 2008 6 635 521762 4821665 686 40
6:00:29 4/19/2008 4 19 2008 6 635 521762 4821665 687 40
12:00:49 4/4/2014 4 4 2014 12 908 523812 4821672 133 40
18:00:54 1/15/2010 1 15 2010 18 642 527348 4821686 2 40
0:01:30 1/4/2013 1 4 2013 0 670 523380 4821671 132 40
18:01:24 1/25/2010 1 25 2010 18 644 526847 4821684 1 40
18:00:49 4/11/2008 4 11 2008 18 631 522140 4821667 128 40
18:00:44 4/17/2011 4 17 2011 18 663 523483 4821672 132 40
2:00:41 12/25/2013 12 25 2013 2 918 527379 4821687 2 40
12:00:42 4/18/2009 4 18 2009 12 645 526805 4821685 3 40
16:00:44 4/12/2009 4 12 2009 16 635 523712 4821673 133 40
10:00:44 4/18/2011 4 18 2011 10 647 521731 4821667 686 40
10:00:44 4/18/2011 4 18 2011 10 647 521731 4821667 687 40
12:00:48 4/12/2013 4 12 2013 12 658 524063 4821675 116 39
12:00:49 4/11/2014 4 11 2014 12 913 524474 4821677 12 40
10:00:54 4/10/2012 4 10 2012 10 670 525442 4821681 6 40
4:01:05 12/20/2010 12 20 2010 4 639 527540 4821689 2 40
4:00:54 4/12/2008 4 12 2008 4 632 522299 4821670 128 40
20:00:47 1/5/2014 1 5 2014 20 907 523236 4821674 132 40
4:00:55 12/14/2012 12 14 2012 4 666 527514 4821690 2 40
18:00:46 4/3/2012 4 3 2012 18 675 525378 4821682 6 40
0:00:53 4/20/2009 4 20 2009 0 646 521696 4821669 686 40
0:00:53 4/20/2009 4 20 2009 0 646 521696 4821669 687 40
2:00:24 4/8/2010 4 8 2010 2 652 525713 4821684 5 40
16:00:54 3/28/2013 3 28 2013 16 679 523546 4821676 132 40
8:00:55 1/27/2010 1 27 2010 8 644 526819 4821688 1 40
18:00:20 3/24/2012 3 24 2012 18 666 524328 4821679 116 39
4:00:49 4/19/2008 4 19 2008 4 635 521758 4821670 686 40
4:00:49 4/19/2008 4 19 2008 4 635 521758 4821670 687 40
22:00:27 1/4/2013 1 4 2013 22 670 523383 4821676 132 40
2:00:14 4/19/2008 4 19 2008 2 635 521745 4821671 686 40
2:00:14 4/19/2008 4 19 2008 2 635 521745 4821671 687 40
16:00:22 3/25/2012 3 25 2012 16 677 523462 4821677 132 40
18:00:44 12/17/2010 12 17 2010 18 801 523410 4821677 132 40
18:00:53 1/5/2013 1 5 2013 18 670 523372 4821678 132 40
0:00:54 4/15/2009 4 15 2009 0 638 521765 4821673 686 40
0:00:54 4/15/2009 4 15 2009 0 638 521765 4821673 687 40
18:01:13 1/10/2010 1 10 2010 18 633 522242 4821675 128 40
16:00:53 3/29/2014 3 29 2014 16 909 525963 4821688 5 40
16:01:23 3/25/2012 3 25 2012 16 681 523469 4821679 132 40
10:00:54 3/24/2012 3 24 2012 10 666 524327 4821682 116 39
22:00:53 4/14/2009 4 14 2009 22 638 521768 4821673 686 40
22:00:53 4/14/2009 4 14 2009 22 638 521768 4821673 687 40
18:00:54 1/4/2013 1 4 2013 18 670 523387 4821679 132 40
18:00:42 4/10/2012 4 10 2012 18 670 525646 4821688 5 40
14:00:37 4/12/2009 4 12 2009 14 646 523428 4821680 132 40
10:00:55 4/7/2014 4 7 2014 10 908 524990 4821686 8 40
18:00:32 4/11/2008 4 11 2008 18 631 522215 4821676 128 40
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6:00:44 4/23/2011 4 23 2011 6 666 526320 4821692 4 40
22:00:54 1/4/2014 1 4 2014 22 916 522775 4821679 129 40
6:00:42 1/27/2010 1 27 2010 6 644 526816 4821694 1 40
12:01:19 4/23/2011 4 23 2011 12 801 521940 4821677 686 40
12:01:19 4/23/2011 4 23 2011 12 801 521940 4821677 687 40
18:00:50 4/20/2009 4 20 2009 18 646 523557 4821683 132 40
2:00:55 1/9/2010 1 9 2010 2 643 523355 4821683 132 40
18:00:41 1/12/2010 1 12 2010 18 643 522910 4821681 130 40
14:00:44 4/16/2009 4 16 2009 14 646 523786 4821685 133 40
10:00:37 4/12/2009 4 12 2009 10 646 523408 4821683 132 40
0:00:53 1/10/2010 1 10 2010 0 640 522232 4821679 128 40
18:00:54 4/6/2010 4 6 2010 18 640 525874 4821693 5 40
10:00:55 4/10/2008 4 10 2008 10 636 523615 4821684 133 40
16:00:55 12/15/2010 12 15 2010 16 801 522336 4821680 128 40
10:01:23 4/4/2014 4 4 2014 10 679 523309 4821684 132 40
18:00:54 5/12/2011 5 12 2011 18 665 526434 4821696 3 40
14:01:00 4/11/2014 4 11 2014 14 907 524329 4821688 116 39
12:00:53 2/15/2010 2 15 2010 12 642 526544 4821697 3 40
8:00:40 4/18/2011 4 18 2011 8 647 521731 4821681 686 40
8:00:40 4/18/2011 4 18 2011 8 647 521731 4821681 687 40
18:00:26 4/14/2011 4 14 2011 18 659 524992 4821692 8 40
2:00:54 1/6/2014 1 6 2014 2 917 523278 4821686 132 40
8:00:11 1/6/2014 1 6 2014 8 671 523041 4821685 130 40
2:00:46 4/28/2008 4 28 2008 2 634 521758 4821681 686 40
2:00:46 4/28/2008 4 28 2008 2 634 521758 4821681 687 40
2:00:42 4/12/2008 4 12 2008 2 632 522220 4821683 128 40
4:00:45 11/17/2010 11 17 2010 4 640 523407 4821687 132 40
14:00:27 4/15/2011 4 15 2011 14 658 524766 4821693 12 40
14:00:43 4/1/2014 4 1 2014 14 907 524384 4821692 12 40
14:00:26 3/16/2014 3 16 2014 14 908 525855 4821698 5 40
10:00:44 3/25/2012 3 25 2012 10 677 524102 4821692 116 39
0:00:47 4/12/2008 4 12 2008 0 635 522367 4821686 128 40
6:00:27 4/15/2008 4 15 2008 6 632 522238 4821686 128 40
6:00:54 3/29/2010 3 29 2010 6 638 521626 4821684 686 40
6:00:54 3/29/2010 3 29 2010 6 638 521626 4821684 687 40
20:00:54 2/2/2014 2 2 2014 20 916 522492 4821687 129 40
16:00:49 3/26/2013 3 26 2013 16 663 525148 4821696 8 40
16:00:47 4/5/2012 4 5 2012 16 679 525316 4821697 6 40
12:00:27 3/24/2012 3 24 2012 12 678 524151 4821693 116 39
14:00:24 4/12/2013 4 12 2013 14 658 524098 4821693 116 39
18:00:49 1/15/2010 1 15 2010 18 644 527179 4821705 1 40
4:00:27 1/30/2012 1 30 2012 4 658 522256 4821687 128 40
16:01:52 11/22/2011 11 22 2011 16 654 527201 4821706 1 40
20:00:48 3/28/2013 3 28 2013 20 658 522093 4821687 128 40
8:00:39 4/3/2012 4 3 2012 8 674 521765 4821687 686 40
8:00:39 4/3/2012 4 3 2012 8 674 521765 4821687 687 40
4:00:53 11/25/2009 11 25 2009 4 643 521615 4821686 686 40
4:00:53 11/25/2009 11 25 2009 4 643 521615 4821686 687 40
4:01:14 12/14/2012 12 14 2012 4 670 527385 4821707 2 40
2:00:53 1/30/2012 1 30 2012 2 658 522266 4821689 128 40
22:00:54 1/3/2013 1 3 2013 22 670 523405 4821693 132 40
18:00:39 3/28/2013 3 28 2013 18 677 523229 4821693 132 40
14:00:12 3/19/2010 3 19 2010 14 654 524055 4821696 116 39
22:00:44 4/11/2009 4 11 2009 22 635 522244 4821690 128 40
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18:00:48 1/3/2013 1 3 2013 18 670 523418 4821695 132 40
2:00:05 4/6/2009 4 6 2009 2 633 522312 4821692 128 40
10:00:45 4/15/2012 4 15 2012 10 658 523930 4821698 133 40
0:00:22 1/30/2012 1 30 2012 0 658 522270 4821693 128 40
22:00:12 2/2/2014 2 2 2014 22 916 522517 4821694 129 40
14:00:55 11/22/2011 11 22 2011 14 654 527197 4821711 1 40
0:00:29 4/12/2009 4 12 2009 0 635 522243 4821693 128 40
22:00:21 1/29/2012 1 29 2012 22 658 522269 4821694 128 40
18:01:24 3/27/2010 3 27 2010 18 638 524381 4821701 12 40
6:00:48 12/18/2010 12 18 2010 6 801 523361 4821698 132 40
22:00:43 1/5/2014 1 5 2014 22 671 523053 4821697 130 40
14:00:53 4/30/2010 4 30 2010 14 639 524120 4821700 116 39
14:00:21 4/12/2009 4 12 2009 14 635 523719 4821699 133 40
14:00:48 4/21/2014 4 21 2014 14 913 524240 4821701 116 39
22:01:06 4/26/2013 4 26 2013 22 679 521766 4821693 686 40
22:01:06 4/26/2013 4 26 2013 22 679 521766 4821693 687 40
6:00:06 4/23/2008 4 23 2008 6 632 521703 4821693 686 40
6:00:06 4/23/2008 4 23 2008 6 632 521703 4821693 687 40
16:00:22 4/27/2008 4 27 2008 16 634 523296 4821699 132 40
0:00:48 4/6/2009 4 6 2009 0 633 522329 4821696 128 40
18:01:09 3/27/2010 3 27 2010 18 643 524445 4821704 12 40
10:00:56 4/13/2009 4 13 2009 10 639 526000 4821710 4 40
6:00:25 1/30/2012 1 30 2012 6 658 522255 4821696 128 40
8:00:56 4/5/2010 4 5 2010 8 639 524704 4821705 12 40
10:00:55 3/25/2012 3 25 2012 10 666 524056 4821703 116 39
14:00:48 4/3/2014 4 3 2014 14 913 523499 4821701 132 40
0:00:48 4/23/2008 4 23 2008 0 632 521758 4821696 686 40
0:00:48 4/23/2008 4 23 2008 0 632 521758 4821696 687 40
20:01:11 4/9/2014 4 9 2014 20 916 528393 4821721 9 40
14:00:38 1/10/2010 1 10 2010 14 643 523445 4821702 132 40
18:00:53 3/25/2010 3 25 2010 18 653 521661 4821696 686 40
18:00:53 3/25/2010 3 25 2010 18 653 521661 4821696 687 40
8:00:24 1/30/2012 1 30 2012 8 658 522258 4821698 128 40
22:00:11 4/11/2008 4 11 2008 22 635 522324 4821698 128 40
4:01:11 4/13/2009 4 13 2009 4 643 523438 4821702 132 40
0:00:53 4/27/2013 4 27 2013 0 679 521771 4821697 686 40
0:00:53 4/27/2013 4 27 2013 0 679 521771 4821697 687 40
6:00:56 4/13/2009 4 13 2009 6 643 523439 4821703 132 40
18:00:50 4/6/2009 4 6 2009 18 633 522238 4821700 128 40
18:00:48 1/27/2010 1 27 2010 18 644 526421 4821715 3 40
8:00:46 4/12/2009 4 12 2009 8 635 522005 4821699 128 40
8:00:30 4/23/2011 4 23 2011 8 668 526233 4821716 4 40
16:00:49 4/11/2008 4 11 2008 16 631 522588 4821705 129 40
4:00:54 1/6/2014 1 6 2014 4 671 523049 4821708 130 40
6:00:53 1/6/2014 1 6 2014 6 671 523049 4821708 130 40
14:00:43 4/15/2011 4 15 2011 14 659 524946 4821715 8 40
12:00:31 4/23/2008 4 23 2008 12 632 521976 4821705 686 40
12:00:31 4/23/2008 4 23 2008 12 632 521976 4821705 687 40
16:00:54 4/12/2014 4 12 2014 16 909 525141 4821716 8 40
12:01:12 3/21/2014 3 21 2014 12 914 523407 4821710 132 40
18:00:42 4/14/2008 4 14 2008 18 636 523156 4821709 130 40
4:00:53 4/16/2010 4 16 2010 4 654 521893 4821706 686 40
4:00:53 4/16/2010 4 16 2010 4 654 521893 4821706 687 40
20:00:56 1/5/2014 1 5 2014 20 671 523050 4821710 130 40
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12:00:45 4/7/2014 4 7 2014 12 909 524742 4821716 12 40
12:00:49 1/10/2010 1 10 2010 12 642 523296 4821712 132 40
0:00:54 1/6/2014 1 6 2014 0 671 523053 4821711 130 40
2:00:53 12/17/2010 12 17 2010 2 801 523382 4821712 132 40
10:00:54 1/24/2010 1 24 2010 10 639 527747 4821731 7 40
16:00:55 3/27/2010 3 27 2010 16 642 525259 4821721 6 40
14:00:20 5/1/2011 5 1 2011 14 658 525019 4821722 8 40
10:01:02 4/17/2014 4 17 2014 10 916 524776 4821721 12 40
16:00:41 4/4/2014 4 4 2014 16 909 525127 4821722 8 40
14:00:24 4/12/2009 4 12 2009 14 633 523407 4821716 132 40
22:00:35 1/10/2010 1 10 2010 22 633 522246 4821712 128 40
16:01:07 4/15/2010 4 15 2010 16 651 525440 4821724 6 40
8:00:53 4/4/2014 4 4 2014 8 909 524596 4821721 12 40
0:00:44 4/12/2008 4 12 2008 0 632 522197 4821713 128 40
2:00:54 1/10/2010 1 10 2010 2 640 522374 4821714 128 40
4:00:54 4/13/2009 4 13 2009 4 648 523287 4821718 132 40
18:00:54 1/9/2010 1 9 2010 18 644 522343 4821715 128 40
12:00:37 4/17/2014 4 17 2014 12 917 524062 4821721 116 39
18:00:54 5/2/2008 5 2 2008 18 636 525118 4821725 8 40
22:00:53 2/15/2010 2 15 2010 22 644 526539 4821732 3 40
22:00:48 4/2/2010 4 2 2010 22 642 523022 4821719 130 40
4:00:53 1/12/2010 1 12 2010 4 633 522209 4821716 128 40
4:00:53 4/10/2012 4 10 2012 4 679 521782 4821715 686 40
4:00:53 4/10/2012 4 10 2012 4 679 521782 4821715 687 40
18:00:56 1/25/2010 1 25 2010 18 642 526406 4821732 3 40
6:00:54 5/1/2009 5 1 2009 6 645 526094 4821731 4 40
4:00:29 1/10/2010 1 10 2010 4 640 522375 4821718 128 40
6:00:54 4/12/2010 4 12 2010 6 650 521829 4821717 686 40
6:00:54 4/12/2010 4 12 2010 6 650 521829 4821717 687 40
8:00:55 1/11/2010 1 11 2010 8 633 522206 4821718 128 40
2:00:14 1/6/2014 1 6 2014 2 671 523042 4821721 130 40
12:00:53 1/10/2010 1 10 2010 12 643 523341 4821722 132 40
10:00:48 4/20/2011 4 20 2011 10 654 523614 4821724 133 40
16:03:25 4/8/2008 4 8 2008 16 637 522479 4821720 129 40
6:00:48 1/7/2013 1 7 2013 6 670 523514 4821724 132 40
10:00:25 4/13/2009 4 13 2009 10 642 525970 4821733 5 40
6:01:11 4/13/2009 4 13 2009 6 648 523283 4821723 132 40
16:00:48 4/1/2014 4 1 2014 16 908 524863 4821729 8 40
18:00:46 2/15/2010 2 15 2010 18 644 526546 4821737 3 40
2:00:39 4/13/2009 4 13 2009 2 648 523276 4821725 132 40
2:00:42 4/28/2011 4 28 2011 2 662 521660 4821720 686 40
2:00:42 4/28/2011 4 28 2011 2 662 521660 4821720 687 40
8:00:24 12/18/2010 12 18 2010 8 801 523273 4821725 132 40
8:00:41 1/7/2013 1 7 2013 8 670 523509 4821727 132 40
12:00:53 4/4/2014 4 4 2014 12 916 523412 4821727 132 40
18:00:55 1/6/2013 1 6 2013 18 670 523515 4821728 132 40
16:00:39 1/11/2010 1 11 2010 16 643 523448 4821728 132 40
4:00:42 4/12/2010 4 12 2010 4 650 521826 4821722 686 40
4:00:42 4/12/2010 4 12 2010 4 650 521826 4821722 687 40
4:00:53 4/28/2011 4 28 2011 4 662 521660 4821722 686 40
4:00:53 4/28/2011 4 28 2011 4 662 521660 4821722 687 40
2:00:55 5/8/2010 5 8 2010 2 651 525465 4821736 6 40
22:00:41 1/30/2012 1 30 2012 22 665 522274 4821725 128 40
18:00:42 4/17/2014 4 17 2014 18 917 524252 4821732 116 39
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22:00:57 1/9/2013 1 9 2013 22 670 521971 4821724 686 40
22:00:57 1/9/2013 1 9 2013 22 670 521971 4821724 687 40
4:00:36 1/7/2013 1 7 2013 4 670 523510 4821730 132 40
18:00:48 3/24/2012 3 24 2012 18 671 523404 4821730 132 40
0:00:46 1/9/2010 1 9 2010 0 643 523367 4821732 132 40
18:00:54 1/6/2013 1 6 2013 18 670 523534 4821732 132 40
18:00:47 5/15/2011 5 15 2011 18 667 524368 4821735 116 39
2:00:53 12/26/2013 12 26 2013 2 679 521612 4821726 686 40
2:00:53 12/26/2013 12 26 2013 2 679 521612 4821726 687 40
18:00:54 1/30/2012 1 30 2012 18 665 522309 4821729 128 40
12:01:18 4/30/2010 4 30 2010 12 639 524140 4821735 116 39
0:00:39 12/12/2013 12 12 2013 0 916 527561 4821748 2 40
22:00:12 4/22/2008 4 22 2008 22 632 521813 4821727 686 40
22:00:12 4/22/2008 4 22 2008 22 632 521813 4821727 687 40
16:00:55 3/25/2010 3 25 2010 16 640 524244 4821736 116 39
12:00:54 3/21/2014 3 21 2014 12 916 523549 4821734 132 40
22:00:26 1/6/2013 1 6 2013 22 670 523525 4821734 132 40
22:00:23 4/17/2011 4 17 2011 22 661 521692 4821728 686 40
22:00:23 4/17/2011 4 17 2011 22 661 521692 4821728 687 40
8:00:41 4/10/2012 4 10 2012 8 678 525007 4821740 8 40
14:00:48 4/17/2014 4 17 2014 14 917 524006 4821736 116 39
14:00:44 4/11/2008 4 11 2008 14 631 522654 4821732 129 40
10:01:08 4/4/2014 4 4 2014 10 916 523369 4821735 132 40
20:00:55 1/30/2012 1 30 2012 20 665 522273 4821731 128 40
18:00:39 12/1/2011 12 1 2011 18 659 521630 4821729 686 40
18:00:39 12/1/2011 12 1 2011 18 659 521630 4821729 687 40
6:00:22 4/13/2008 4 13 2008 6 635 522211 4821731 128 40
16:00:41 5/1/2013 5 1 2013 16 658 524029 4821737 116 39
4:00:43 1/30/2012 1 30 2012 4 665 522271 4821732 128 40
12:00:55 4/12/2010 4 12 2010 12 640 525673 4821745 5 40
22:00:56 4/7/2014 4 7 2014 22 913 521886 4821731 686 40
22:00:56 4/7/2014 4 7 2014 22 913 521886 4821731 687 40
6:00:33 1/6/2014 1 6 2014 6 907 523245 4821736 132 40
14:00:49 1/6/2013 1 6 2013 14 670 523457 4821737 132 40
8:01:18 1/30/2012 1 30 2012 8 665 522306 4821734 128 40
6:00:53 4/14/2011   4       14      2011    6       662     521689  4821732 686     40
6:00:53 4/14/2011       4       14      2011    6       662     521689  4821732 687     40
18:00:21        4/6/2009        4       6       2009    18      641     522500  4821735 129     40
8:01:03 3/30/2014       3       30      2014    8       916     524758  4821743 12      40
2:00:30 1/6/2014        1       6       2014    2       907     523226  4821738 132     40
16:00:47        1/6/2013        1       6       2013    16      670     523472  4821739 132     40
6:00:45 1/30/2012       1       30      2012    6       665     522275  4821735 128     40
10:00:43        1/10/2010       1       10      2010    10      642     523284  4821739 132     40
4:01:23 4/13/2008       4       13      2008    4       635     522216  4821735 128     40
0:00:55 4/18/2011       4       18      2011    0       661     521689  4821734 686     40
0:00:55 4/18/2011       4       18      2011    0       661     521689  4821734 687     40
18:00:54        1/29/2012       1       29      2012    18      658     522587  4821737 129     40
10:00:41        4/23/2008       4       23      2008    10      632     521982  4821736 128     40
22:00:41        12/20/2009      12      20      2009    22      647     523192  4821740 132     40
4:00:54 1/6/2014        1       6       2014    4       907     523226  4821742 132     40
0:00:48 1/30/2012       1       30      2012    0       665     522260  4821739 128     40
14:00:38        3/31/2012       3       31      2012    14      678     525898  4821752 5       40
20:00:56        12/17/2013      12      17      2013    20      913     527880  4821760 7       40
2:00:33 1/30/2012       1       30      2012    2       665     522263  4821739 128     40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

14:00:44        3/19/2010       3       19      2010    14      640     523559  4821744 132     40
16:00:48        4/17/2011       4       17      2011    16      661     523921  4821745 133     40
20:00:50        1/29/2012       1       29      2012    20      658     522294  4821740 128     40
16:00:53        1/30/2012       1       30      2012    16      665     522228  4821740 128     40
16:00:38        1/24/2010       1       24      2010    16      639     527881  4821762 7       40
22:00:12        4/11/2008       4       11      2008    22      632     522186  4821741 128     40
0:00:44 4/14/2008       4       14      2008    0       635     522186  4821741 128     40
22:00:21        4/13/2008       4       13      2008    22      635     522189  4821741 128     40
2:00:41 4/13/2009       4       13      2009    2       643     523407  4821746 132     40
12:01:08        4/17/2014       4       17      2014    12      909     524096  4821748 116     39
10:00:49        4/21/2014       4       21      2014    10      914     524305  4821749 116     39
14:01:11        4/11/2010       4       11      2010    14      746     526441  4821757 3       40
0:00:43 1/11/2010       1       11      2010    0       633     522216  4821742 128     40
2:00:24 12/14/2010      12      14      2010    2       801     522233  4821742 128     40
18:00:48        4/5/2010        4       5       2010    18      746     524362  4821750 116     39
12:00:41        3/25/2014       3       25      2014    12      909     524753  4821752 12      40
14:00:53        1/10/2010       1       10      2010    14      640     523187  4821746 130     40
0:01:46 11/28/2010      11      28      2010    0       650     528654  4821768 10      40
6:00:10 1/11/2010       1       11      2010    6       633     522162  4821743 128     40
14:00:26        4/8/2008        4       8       2008    14      631     522759  4821746 129     40
12:00:54        1/10/2010       1       10      2010    12      640     523188  4821748 132     40
4:00:37 4/14/2011       4       14      2011    4       662     521674  4821743 686     40
4:00:37 4/14/2011       4       14      2011    4       662     521674  4821743 687     40
16:00:42        4/5/2009        4       5       2009    16      635     523028  4821748 130     40
4:00:54 1/18/2010       1       18      2010    4       643     527127  4821764 1       40
10:00:44        4/23/2011       4       23      2011    10      666     525748  4821759 5       40
14:00:50        4/10/2010       4       10      2010    14      639     525903  4821759 5       40
0:00:34 1/6/2014        1       6       2014    0       907     523366  4821750 132     40
12:00:44        4/8/2008        4       8       2008    12      637     523277  4821750 132     40
2:00:23 4/13/2008       4       13      2008    2       635     522217  4821746 128     40
10:00:23        4/17/2011       4       17      2011    10      659     521832  4821745 686     40
10:00:23        4/17/2011       4       17      2011    10      659     521832  4821745 687     40
14:01:02        4/5/2012        4       5       2012    14      679     525357  4821758 6       40
4:00:53 1/11/2010       1       11      2010    4       633     522212  4821747 128     40
4:00:48 4/23/2008       4       23      2008    4       632     521699  4821747 686     40
4:00:48 4/23/2008       4       23      2008    4       632     521699  4821747 687     40
10:00:43        5/2/2011        5       2       2011    10      664     523804  4821754 133     40
14:00:53        4/18/2013       4       18      2013    14      671     525709  4821762 5       40
2:00:53 1/7/2013        1       7       2013    2       670     523574  4821755 132     40
8:00:21 4/18/2009       4       18      2009    8       645     527086  4821768 1       40
10:00:53        1/10/2010       1       10      2010    10      643     523323  4821755 132     40
22:00:28        1/11/2010       1       11      2010    22      633     522739  4821753 129     40
18:01:09        1/11/2010       1       11      2010    18      633     522742  4821753 129     40
8:01:16 3/24/2012       3       24      2012    8       676     523809  4821757 133     40
18:01:24        4/9/2010        4       9       2010    18      644     526583  4821767 3       40
2:00:48 12/16/2009      12      16      2009    2       640     522372  4821753 128     40
4:00:54 12/27/2013      12      27      2013    4       913     526683  4821769 3       40
0:00:43 4/13/2008       4       13      2008    0       635     522205  4821753 128     40
16:00:54        3/25/2012       3       25      2012    16      680     523573  4821758 132     40
0:01:11 1/7/2013        1       7       2013    0       670     523579  4821758 132     40
22:00:42        1/29/2012       1       29      2012    22      665     522279  4821755 128     40
14:01:21        4/24/2011       4       24      2011    14      666     525899  4821768 5       40
8:00:30 1/5/2013        1       5       2013    8       670     523259  4821758 132     40
2:00:30 4/23/2008       4       23      2008    2       632     521704  4821753 686     40
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2:00:30 4/23/2008       4       23      2008    2       632     521704  4821753 687     40
18:00:50        4/18/2013       4       18      2013    18      671     525318  4821766 6       40
18:00:43        4/27/2008       4       27      2008    18      634     523235  4821759 132     40
0:00:55 1/12/2010       1       12      2010    0       633     522205  4821755 128     40
16:00:41        4/6/2009        4       6       2009    16      648     522840  4821758 130     40
12:00:48        4/17/2014       4       17      2014    12      916     523981  4821763 133     40
16:00:53        4/27/2008       4       27      2008    16      631     523429  4821761 132     40
6:00:55 12/22/2012      12      22      2012    6       666     527761  4821778 7       40
6:00:26 12/14/2010      12      14      2010    6       801     522204  4821758 128     40
6:00:14 12/13/2012      12      13      2012    6       670     527250  4821777 2       40
4:01:16 3/29/2010       3       29      2010    4       638     521649  4821757 686     40
4:01:16 3/29/2010       3       29      2010    4       638     521649  4821757 687     40
10:00:53        5/5/2011        5       5       2011    10      664     525964  4821774 5       40
2:00:57 12/16/2010      12      16      2010    2       801     523335  4821765 132     40
16:00:56        4/5/2009        4       5       2009    16      634     523284  4821765 132     40
4:00:42 12/16/2010      12      16      2010    4       801     523337  4821766 132     40
0:00:50 2/26/2012       2       26      2012    0       666     527544  4821783 2       40
2:01:00 1/5/2013        1       5       2013    2       670     523442  4821767 132     40
20:00:47        1/9/2013        1       9       2013    20      670     521980  4821762 128     40
22:00:16        4/12/2008       4       12      2008    22      635     522171  4821763 128     40
14:00:41        3/28/2013       3       28      2013    14      663     524057  4821770 116     39
2:00:55 11/27/2010      11      27      2010    2       650     526483  4821779 3       40
0:00:35 1/10/2010       1       10      2010    0       643     523255  4821768 132     40
6:00:41 4/27/2009       4       27      2009    6       640     527424  4821784 2       40
12:00:44        1/29/2012       1       29      2012    12      658     523192  4821768 132     40
4:00:25 12/14/2010      12      14      2010    4       801     522192  4821765 128     40
18:00:49        4/12/2010       4       12      2010    18      643     522379  4821765 128     40
10:00:47        1/14/2010       1       14      2010    10      643     526195  4821779 4       40
0:00:47 1/5/2013        1       5       2013    0       670     523446  4821769 132     40
16:00:47        3/28/2013       3       28      2013    16      663     524044  4821772 116     39
18:00:53        4/11/2008       4       11      2008    18      632     522194  4821766 128     40
18:01:05        3/27/2010       3       27      2010    18      643     523738  4821772 133     40
12:00:27        4/14/2009       4       14      2009    12      643     525746  4821779 5       40
18:01:12        4/6/2010        4       6       2010    18      644     526737  4821784 3       40
4:00:42 11/17/2010      11      17      2010    4       651     522903  4821770 130     40
14:00:54        3/25/2012       3       25      2012    14      678     524367  4821776 116     39
22:00:42        12/17/2010      12      17      2010    22      801     523375  4821773 132     40
18:00:54        4/8/2014        4       8       2014    18      909     525165  4821780 8       40
0:00:53 12/17/2010      12      17      2010    0       801     523367  4821774 132     40
22:00:53        12/16/2010      12      16      2010    22      801     523318  4821774 132     40
14:00:56        4/15/2011       4       15      2011    14      663     524826  4821779 8       40
14:00:36        3/22/2014       3       22      2014    14      916     523266  4821774 132     40
8:00:48 12/16/2010      12      16      2010    8       801     523366  4821775 132     40
22:00:15        4/19/2009       4       19      2009    22      646     521807  4821770 686     40
22:00:15        4/19/2009       4       19      2009    22      646     521807  4821770 687     40
12:00:44        4/12/2009       4       12      2009    12      635     523676  4821776 133     40
16:01:18        4/12/2009       4       12      2009    16      646     523505  4821776 132     40
4:00:31 12/22/2012      12      22      2012    4       666     527826  4821793 7       40
2:00:53 4/5/2010        4       5       2010    2       640     523749  4821778 133     40
18:00:53        12/17/2010      12      17      2010    18      801     523371  4821777 132     40
10:00:53        5/10/2010       5       10      2010    10      640     524146  4821779 116     39
4:00:23 1/18/2010       1       18      2010    4       640     527257  4821791 2       40
8:01:02 12/14/2010      12      14      2010    8       801     522255  4821774 128     40
12:00:12        4/16/2009       4       16      2009    12      637     524901  4821784 8       40
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14:00:48        3/16/2014       3       16      2014    14      917     525303  4821786 6       40
8:00:48 1/4/2013        1       4       2013    8       679     522725  4821777 129     40
12:00:53        1/6/2013        1       6       2013    12      670     523375  4821780 132     40
12:00:21        4/10/2010       4       10      2010    12      654     528603  4821800 10      40
20:00:58        1/29/2012       1       29      2012    20      665     522257  4821777 128     40
14:00:54        4/21/2014       4       21      2014    14      914     524269  4821784 116     39
18:00:38        3/26/2013       3       26      2013    18      671     522729  4821779 129     40
14:00:41        4/17/2014       4       17      2014    14      909     523956  4821783 133     40
14:00:41        4/3/2012        4       3       2012    14      678     526227  4821792 4       40
10:00:21        1/6/2013        1       6       2013    10      670     523377  4821782 132     40
18:00:54        3/27/2010       3       27      2010    18      641     524558  4821787 12      40
10:00:44        1/29/2012       1       29      2012    10      658     523198  4821782 132     40
6:01:06 1/4/2013        1       4       2013    6       679     522724  4821781 129     40
14:00:41        1/24/2010       1       24      2010    14      639     527902  4821800 7       40
6:00:19 4/16/2010       4       16      2010    6       654     522004  4821779 128     40
10:01:50        3/16/2013       3       16      2013    10      663     523604  4821784 133     40
2:00:47 1/12/2010       1       12      2010    2       633     522206  4821779 128     40
2:00:48 1/11/2010       1       11      2010    2       633     522210  4821779 128     40
16:00:49        4/5/2009        4       5       2009    16      637     523377  4821783 132     40
12:00:53        4/4/2014        4       4       2014    12      913     523179  4821784 130     40
22:00:21        1/19/2012       1       19      2012    22      666     527148  4821799 1       40
6:00:49 12/16/2010      12      16      2010    6       801     523350  4821784 132     40
4:00:23 1/4/2013        1       4       2013    4       679     522722  4821783 129     40
18:00:54        2/25/2012       2       25      2012    18      666     527639  4821802 7       40
0:00:22 2/3/2014        2       3       2014    0       916     522443  4821783 129     40
18:00:23        4/14/2008       4       14      2008    18      632     523110  4821785 130     40
16:00:56        3/22/2014       3       22      2014    16      916     523164  4821786 130     40
20:00:52        1/19/2012       1       19      2012    20      666     527150  4821801 1       40
14:00:56        4/4/2014        4       4       2014    14      909     524828  4821792 8       40
8:00:54 4/11/2008       4       11      2008    8       637     523662  4821789 133     40
2:00:56 1/9/2010        1       9       2010    2       639     523440  4821789 132     40
18:00:49        4/17/2010       4       17      2010    18      646     525354  4821796 6 40
18:00:43 4/5/2009 4 5 2009 18 633 522879 4821788 130 40
16:00:48 4/6/2009 4 6 2009 16 638 522778 4821789 129 40
12:00:42 3/25/2012 3 25 2012 12 670 524014 4821793 116 39
8:00:17 4/13/2009 4 13 2009 8 648 523352 4821791 132 40
8:00:53 1/10/2010 1 10 2010 8 640 522345 4821789 128 40
14:00:52 3/27/2010 3 27 2010 14 644 525721 4821801 5 40
18:00:21 4/16/2014 4 16 2014 18 909 525330 4821800 6 40
12:00:23 3/24/2012 3 24 2012 12 680 524086 4821795 116 39
2:00:53 11/27/2010 11 27 2010 2 642 526456 4821805 3 40
20:02:39 4/23/2011 4 23 2011 20 666 525599 4821802 5 40
0:00:53 12/16/2010 12 16 2010 0 801 523356 4821794 132 40
4:00:54 4/12/2008 4 12 2008 4 635 522415 4821792 129 40
16:00:26 4/12/2009 4 12 2009 16 633 523411 4821795 132 40
8:00:35 4/12/2010 4 12 2010 8 650 523434 4821796 132 40
6:00:55 12/17/2013 12 17 2013 6 913 527122 4821810 1 40
14:00:39 4/19/2014 4 19 2014 14 917 525894 4821806 5 40
10:00:44 4/10/2008 4 10 2008 10 633 523737 4821798 133 40
12:01:03 4/4/2012 4 4 2012 12 672 525788 4821806 5 40
18:00:47 3/25/2012 3 25 2012 18 671 523429 4821798 132 40
12:00:41 3/25/2012 3 25 2012 12 677 524021 4821802 116 39
12:00:56 4/20/2014 4 20 2014 12 908 523849 4821801 133 40
3:00:26 4/12/2010 4 12 2010 3 801 521792 4821795 686 40
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3:00:26 4/12/2010 4 12 2010 3 801 521792 4821795 687 40
18:00:47 4/6/2009 4 6 2009 18 648 522449 4821797 129 40
16:00:30 4/18/2013 4 18 2013 16 671 525404 4821809 6 40
2:00:47 4/12/2008 4 12 2008 2 635 522410 4821799 129 40
14:00:53 4/14/2014 4 14 2014 14 909 525725 4821811 5 40
10:00:47 4/18/2009 4 18 2009 10 645 527348 4821818 2 40
4:00:54 1/24/2010 1 24 2010 4 639 526425 4821814 3 40
6:00:54 12/2/2010 12 2 2010 6 642 526664 4821815 3 40
0:00:53 11/28/2011 11 28 2011 0 801 523262 4821803 132 40
12:00:30 4/11/2014 4 11 2014 12 907 524386 4821807 12 40
14:00:56 3/19/2010 3 19 2010 14 644 523849 4821806 133 40
8:00:53 12/10/2011 12 10 2011 8 655 523197 4821803 132 40
14:00:22 4/24/2011 4 24 2011 14 658 525738 4821813 5 40
16:00:50 4/11/2008 4 11 2008 16 635 522722 4821803 129 40
10:00:25 4/29/2011 4 29 2011 10 668 527367 4821820 2 40
6:00:42 4/12/2010 4 12 2010 6 801 521782 4821801 686 40
6:00:42 4/12/2010 4 12 2010 6 801 521782 4821801 687 40
14:00:30 4/11/2008 4 11 2008 14 635 522722 4821804 129 40
14:00:26 4/27/2008 4 27 2008 14 633 523370 4821807 132 40
6:00:55 1/10/2010 1 10 2010 6 640 522299 4821803 128 40
12:00:48 3/24/2012 3 24 2012 12 676 523801 4821809 133 40
18:00:47 4/8/2011 4 8 2011 18 668 524471 4821811 12 40
14:00:44 3/19/2010 3 19 2010 14 652 524183 4821811 116 39
12:00:26 4/1/2014 4 1 2014 12 909 524394 4821812 12 40
18:00:53 4/11/2008 4 11 2008 18 635 522662 4821806 129 40
16:00:48 4/21/2008 4 21 2008 16 635 521785 4821804 686 40
16:00:48 4/21/2008 4 21 2008 16 635 521785 4821804 687 40
16:06:57 4/1/2012 4 1 2012 16 641 521770 4821804 686 40
16:06:57 4/1/2012 4 1 2012 16 641 521770 4821804 687 40
22:00:24 12/17/2013 12 17 2013 22 913 527582 4821826 2 40
22:00:54 4/18/2013 4 18 2013 22 671 524037 4821813 115 38
10:00:41 4/4/2014 4 4 2014 10 913 523222 4821810 132 40
18:00:41 4/10/2014 4 10 2014 18 909 525823 4821819 5 40
8:01:17 4/11/2010 4 11 2010 8 647 521958 4821806 686 40
8:01:17 4/11/2010 4 11 2010 8 647 521958 4821806 687 40
18:01:45 3/28/2010 3 28 2010 18 643 524949 4821817 8 40
4:00:30 1/7/2014 1 7 2014 4 916 521693 4821806 686 40
4:00:30 1/7/2014 1 7 2014 4 916 521693 4821806 687 40
2:00:55 11/28/2011 11 28 2011 2 801 523249 4821811 300 40
14:01:11 3/24/2012 3 24 2012 14 680 524133 4821815 115 38
18:00:54 1/27/2014 1 27 2014 18 916 523044 4821811 130 40
12:00:56 4/7/2014 4 7 2014 12 908 524995 4821819 113 40
12:01:18 4/20/2014 4 20 2014 12 909 523550 4821814 300 40
18:00:33 3/28/2013 3 28 2013 18 679 523286 4821813 300 40
14:01:24 4/11/2010 4 11 2010 14 654 526031 4821823 4 40
12:02:56 4/12/2010 4 12 2010 12 651 525712 4821823 5 40
12:00:41 5/1/2011 5 1 2011 12 664 525705 4821824 111 41
18:00:42 4/14/2008 4 14 2008 18 635 523229 4821815 300 40
2:00:56 1/4/2013 1 4 2013 2 679 522729 4821813 298 40
12:00:51 4/4/2012 4 4 2012 12 675 525632 4821824 111 41
18:00:54 4/23/2011 4 23 2011 18 667 524651 4821821 114 40
14:00:41 4/4/2014 4 4 2014 14 908 523906 4821818 301 40
18:00:24 4/10/2014 4 10 2014 18 916 525595 4821825 111 41
22:00:33 1/6/2014 1 6 2014 22 671 522626 4821815 298 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:42 1/18/2010 1 18 2010 2 643 527079 4821832 99 41
6:01:25 11/29/2011 11 29 2011 6 801 523244 4821818 300 40
14:00:44 4/22/2009 4 22 2009 14 642 525931 4821828 111 41
18:00:55 2/13/2013 2 13 2013 18 666 522060 4821815 297 40
4:00:35 1/14/2010 1 14 2010 4 644 527156 4821834 99 41
0:00:49 1/7/2014 1 7 2014 0 671 522632 4821817 298 40
18:00:42 4/11/2008 4 11 2008 18 635 522706 4821817 298 40
10:00:43 5/2/2011 5 2 2011 10 666 523844 4821822 301 40
4:00:44 1/14/2010 1 14 2010 4 640 526998 4821835 99 41
2:00:17 1/7/2014 1 7 2014 2 671 522628 4821819 298 40
2:00:49 4/14/2011 4 14 2011 2 662 521648 4821816 694 39
2:00:49 4/14/2011 4 14 2011 2 662 521648 4821816 695 39
20:00:50 1/6/2014 1 6 2014 20 671 522630 4821820 298 40
10:00:47 4/4/2014 4 4 2014 10 908 523646 4821823 301 40
8:00:56 4/5/2010 4 5 2010 8 638 523784 4821824 301 40
14:00:38 4/3/2012 4 3 2012 14 675 525629 4821832 111 41
12:00:41 4/16/2011 4 16 2011 12 662 525350 4821831 112 40
18:00:54 4/19/2013 4 19 2013 18 677 523952 4821828 301 40
18:01:09 1/8/2010 1 8 2010 18 644 522479 4821823 298 40
6:00:49 1/14/2010 1 14 2010 6 644 527136 4821841 99 41
18:01:28 4/24/2011 4 24 2011 18 668 527715 4821845 102 41
16:01:12 3/25/2010 3 25 2010 16 639 526140 4821839 107 41
16:00:51 4/4/2014 4 4 2014 16 913 523397 4821829 300 40
0:00:55 4/18/2009 4 18 2009 0 647 521732 4821824 694 39
0:00:55 4/18/2009 4 18 2009 0 647 521732 4821824 695 39
4:00:48 4/28/2008 4 28 2008 4 631 521916 4821825 694 39
4:00:48 4/28/2008 4 28 2008 4 631 521916 4821825 695 39
6:00:51 4/23/2014 4 23 2014 6 917 525515 4821838 112 40
8:00:41 4/3/2012 4 3 2012 8 680 521816 4821825 694 39
8:00:41 4/3/2012 4 3 2012 8 680 521816 4821825 695 39
16:00:53 4/7/2010 4 7 2010 16 638 521673 4821826 694 39
16:00:53 4/7/2010 4 7 2010 16 638 521673 4821826 695 39
2:01:23 5/15/2011 5 15 2011 2 666 527127 4821846 99 41
22:00:53 1/8/2010 1 8 2010 22 644 522480 4821830 298 40
12:00:43 4/17/2010 4 17 2010 12 654 526343 4821844 107 41
10:00:43 5/2/2011 5 2 2011 10 665 525873 4821843 111 41
4:00:54 4/13/2009 4 13 2009 4 640 522431 4821830 298 40
20:00:48 12/23/2012 12 23 2012 20 666 526501 4821845 103 41
10:01:24 5/12/2011 5 12 2011 10 667 526114 4821845 107 41
2:00:35 4/13/2009 4 13 2009 2 640 522433 4821832 298 40
0:00:39 1/4/2013 1 4 2013 0 679 522795 4821833 299 40
2:00:50 1/12/2010 1 12 2010 2 643 524673 4821840 114 40
18:00:43 5/9/2011 5 9 2011 18 664 526947 4821850 99 41
10:00:59 4/11/2014 4 11 2014 10 907 524423 4821841 114 40
4:00:55 1/7/2014 1 7 2014 4 671 522673 4821836 298 40
16:00:42 1/29/2012 1 29 2012 16 658 522809 4821836 299 40
6:00:53 4/8/2009 4 8 2009 6 641 522291 4821835 297 40
18:00:23 4/5/2009 4 5 2009 18 635 522924 4821837 299 40
12:00:49 3/25/2012 3 25 2012 12 671 523795 4821840 301 40
4:00:52 4/8/2009 4 8 2009 4 641 522287 4821835 297 40
2:00:53 12/22/2012 12 22 2012 2 666 528014 4821857 102 41
6:00:48 4/13/2009 4 13 2009 6 640 522436 4821837 298 40
18:00:43 12/16/2010 12 16 2010 18 801 523305 4821840 300 40
6:00:48 4/28/2008 4 28 2008 6 631 521917 4821836 694 39
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6:00:48 4/28/2008 4 28 2008 6 631 521917 4821836 695 39
14:00:26 1/11/2010 1 11 2010 14 639 524185 4821845 115 38
14:00:54 4/3/2012 4 3 2012 14 673 525617 4821850 111 41
0:00:24 4/13/2009 4 13 2009 0 640 522427 4821839 298 40
20:00:48 4/18/2013 4 18 2013 20 677 524122 4821845 115 38
12:00:56 1/11/2010 1 11 2010 12 639 524185 4821845 115 38
22:00:56 4/12/2009 4 12 2009 22 640 522455 4821840 298 40
2:00:53 1/24/2010 1 24 2010 2 639 526342 4821855 107 41
6:00:41 4/10/2012 4 10 2012 6 679 521813 4821839 694 39
6:00:41 4/10/2012 4 10 2012 6 679 521813 4821839 695 39
0:00:54 4/19/2013 4 19 2013 0 671 524046 4821847 115 38
10:00:49 1/21/2012 1 21 2012 10 666 526117 4821855 107 41
8:00:55 4/4/2014 4 4 2014 8 908 523623 4821847 301 40
14:00:41 5/1/2009 5 1 2009 14 646 523117 4821845 299 40
6:00:47 4/26/2012 4 26 2012 6 657 521796 4821841 694 39
6:00:47 4/26/2012 4 26 2012 6 657 521796 4821841 695 39
14:00:55 1/11/2010 1 11 2010 14 640 524137 4821849 115 38
14:00:47 1/29/2012 1 29 2012 14 658 522926 4821845 299 40
2:00:47 4/8/2009 4 8 2009 2 641 522292 4821843 297 40
14:00:41 4/3/2012 4 3 2012 14 670 526304 4821858 107 41
16:00:44 4/12/2008 4 12 2008 16 636 526319 4821858 107 41
0:00:53 1/12/2010 1 12 2010 0 643 526147 4821858 107 41
14:00:42 1/10/2010 1 10 2010 14 644 523394 4821848 300 40
12:00:58 1/10/2010 1 10 2010 12 644 523397 4821849 300 40
18:00:17 4/6/2009 4 6 2009 18 633 522586 4821847 298 40
18:00:53 4/11/2009 4 11 2009 18 647 523821 4821852 301 40
18:00:54 1/15/2010 1 15 2010 18 640 527069 4821864 99 41
16:00:32 4/1/2014 4 1 2014 16 907 524368 4821855 115 38
6:00:56 4/22/2012 4 22 2012 6 671 523432 4821852 300 40
22:00:20 4/11/2008 4 11 2008 22 633 522455 4821849 298 40
0:00:55 4/14/2008 4 14 2008 0 633 522319 4821849 297 40
14:00:44 3/24/2012 3 24 2012 14 678 524198 4821856 115 38
4:00:42 4/15/2008 4 15 2008 4 635 522389 4821850 298 40
12:00:42 4/23/2011 4 23 2011 12 666 525705 4821862 111 41
14:00:43 4/5/2010 4 5 2010 14 746 524386 4821858 114 40
12:00:54 3/25/2010 3 25 2010 12 640 524638 4821859 114 40
22:00:36 4/13/2008 4 13 2008 22 633 522335 4821851 297 40
6:00:42 4/15/2008 4 15 2008 6 635 522386 4821851 298 40
22:00:54 1/15/2010 1 15 2010 22 640 527066 4821869 99 41
12:00:42 5/1/2011 5 1 2011 12 658 525223 4821861 112 40
18:00:51 12/13/2010 12 13 2010 18 801 521952 4821850 694 39
18:00:51 12/13/2010 12 13 2010 18 801 521952 4821850 695 39
12:00:47 1/11/2010 1 11 2010 12 640 524139 4821858 115 38
22:00:56 4/27/2008 4 27 2008 22 634 521695 4821850 694 39
22:00:56 4/27/2008 4 27 2008 22 634 521695 4821850 695 39
18:01:09 4/20/2008 4 20 2008 18 635 521687 4821850 694 39
18:01:09 4/20/2008 4 20 2008 18 635 521687 4821850 695 39
10:00:56 4/10/2010 4 10 2010 10 654 528640 4821876 108 41
0:00:47 4/12/2008 4 12 2008 0 633 522453 4821854 298 40
18:00:37 4/14/2008 4 14 2008 18 635 522575 4821855 298 40
16:00:25 1/11/2010 1 11 2010 16 644 524228 4821861 115 38
10:00:46 4/11/2012 4 11 2012 10 670 525950 4821868 111 41
16:00:53 1/11/2010 1 11 2010 16 640 524136 4821861 115 38
18:00:47 1/17/2010 1 17 2010 18 640 526491 4821870 103 41
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22:00:53 4/7/2009 4 7 2009 22 641 522297 4821855 297 40
0:00:36 4/8/2009 4 8 2009 0 641 522271 4821855 297 40
10:00:55 4/23/2011 4 23 2011 10 668 525798 4821867 111 41
14:00:48 4/3/2012 4 3 2012 14 666 525916 4821868 111 41
0:00:42 4/28/2008 4 28 2008 0 634 521691 4821854 694 39
0:00:42 4/28/2008 4 28 2008 0 634 521691 4821854 695 39
10:00:41 4/21/2014 4 21 2014 10 913 524279 4821863 115 38
14:00:53 3/25/2014 3 25 2014 14 918 524224 4821863 115 38
18:00:44 1/3/2009 1 3 2009 18 632 523035 4821860 299 40
0:00:13 1/4/2014 1 4 2014 0 916 521741 4821856 694 39
0:00:13 1/4/2014 1 4 2014 0 916 521741 4821856 695 39
8:00:54 1/7/2014 1 7 2014 8 671 522678 4821859 298 40
6:00:53 1/7/2014 1 7 2014 6 671 522673 4821859 298 40
18:01:07 1/17/2010 1 17 2010 18 643 526468 4821873 103 41
14:00:48 1/11/2010 1 11 2010 14 644 524228 4821865 115 38
20:00:53 3/28/2013 3 28 2013 20 679 521872 4821857 694 39
20:00:53 3/28/2013 3 28 2013 20 679 521872 4821857 695 39
18:00:42 1/16/2010 1 16 2010 18 640 527660 4821879 102 41
10:00:41 3/24/2012 3 24 2012 10 680 524161 4821866 115 38
12:00:49 4/12/2009 4 12 2009 12 648 523897 4821866 301 40
10:00:42 3/24/2012 3 24 2012 10 676 523895 4821867 301 40
16:00:48 4/5/2010 4 5 2010 16 746 524396 4821869 114 40
14:00:48 3/19/2010 3 19 2010 14 642 523724 4821868 301 40
6:00:54 1/14/2010 1 14 2010 6 643 527001 4821881 99 41
12:00:48 1/11/2010 1 11 2010 12 644 524230 4821870 115 38
18:00:22 12/15/2010 12 15 2010 18 801 522944 4821867 299 40
22:00:45 4/17/2009 4 17 2009 22 647 521741 4821863 694 39
22:00:45 4/17/2009 4 17 2009 22 647 521741 4821863 695 39
12:01:18 4/4/2012 4 4 2012 12 673 526166 4821879 107 41
16:00:49 1/10/2010 1 10 2010 16 642 523461 4821869 300 40
6:00:53 1/4/2009 1 4 2009 6 632 522916 4821867 299 40
8:00:44 1/4/2009 1 4 2009 8 632 522918 4821868 299 40
2:00:56 1/12/2010 1 12 2010 2 639 524952 4821876 113 40
0:00:53 1/24/2010 1 24 2010 0 639 526177 4821881 107 41
12:00:53 3/24/2012 3 24 2012 12 679 524186 4821874 115 38
2:00:53 1/17/2014 1 17 2014 2 913 528193 4821890 104 41
8:00:42 5/1/2011 5 1 2011 8 658 525842 4821880 111 41
16:00:53 2/21/2010 2 21 2010 16 644 525833 4821881 111 41
10:00:48 5/1/2011 5 1 2011 10 658 525844 4821884 111 41
2:00:47 5/8/2010 5 8 2010 2 652 524407 4821880 114 40
8:00:49 3/29/2010 3 29 2010 8 638 521761 4821871 694 39
8:00:49 3/29/2010 3 29 2010 8 638 521761 4821871 695 39
14:00:23 4/1/2014 4 1 2014 14 909 524422 4821881 114 40
18:00:47 4/6/2010 4 6 2010 18 655 526788 4821891 103 41
22:00:55 11/30/2010 11 30 2010 22 639 522770 4821877 298 40
12:00:50 3/26/2012 3 26 2012 12 677 524052 4821881 115 38
4:01:46 1/4/2009 1 4 2009 4 632 522922 4821878 299 40
18:00:53 3/26/2013 3 26 2013 18 679 522498 4821878 298 40
18:00:54 4/11/2008 4 11 2008 18 633 522590 4821878 298 40
12:01:11 4/16/2011 4 16 2011 12 650 525307 4821888 112 40
8:00:36 4/11/2014 4 11 2014 8 909 525620 4821889 111 41
10:00:27 4/5/2010 4 5 2010 10 638 523940 4821884 301 40
2:02:15 1/4/2009 1 4 2009 2 632 522922 4821881 299 40
16:00:41 4/11/2014 4 11 2014 16 913 524900 4821888 113 40
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0:00:47 12/17/2013 12 17 2013 0 913 527212 4821897 100 41
22:00:53 1/3/2009 1 3 2009 22 632 522998 4821882 299 40
2:00:53 3/29/2010 3 29 2010 2 638 521652 4821878 694 39
2:00:53 3/29/2010 3 29 2010 2 638 521652 4821878 695 39
10:00:54 1/10/2010 1 10 2010 10 644 523376 4821885 300 40
12:00:48 4/4/2012 4 4 2012 12 679 525987 4821895 111 41
22:00:54 1/9/2010 1 9 2010 22 644 522425 4821883 298 40
18:00:42 2/21/2010 2 21 2010 18 642 526097 4821897 107 41
14:00:45 4/8/2008 4 8 2008 14 637 522911 4821886 299 40
8:02:10 4/12/2010 4 12 2010 8 644 523588 4821888 300 40
12:00:54 12/26/2010 12 26 2010 12 642 526601 4821899 103 41
10:00:24 4/11/2010 4 11 2010 10 647 521958 4821883 694 39
10:00:24 4/11/2010 4 11 2010 10 647 521958 4821883 695 39
14:00:48 4/4/2014 4 4 2014 14 913 523414 4821889 300 40
16:00:35 1/11/2010 1 11 2010 16 639 524252 4821892 115 38
0:00:55 12/13/2012 12 13 2012 0 670 527152 4821903 99 41
2:00:49 1/12/2010 1 12 2010 2 644 525631 4821897 111 41
0:01:15 1/4/2009 1 4 2009 0 632 522971 4821888 299 40
2:00:42 4/19/2013 4 19 2013 2 671 523976 4821892 301 40
2:00:53 12/13/2012 12 13 2012 2 670 527162 4821904 99 41
8:00:37 4/5/2012 4 5 2012 8 670 527538 4821906 100 41
12:00:43 4/5/2010 4 5 2010 12 638 523962 4821893 301 40
4:00:56 4/12/2008 4 12 2008 4 633 522472 4821888 298 40
10:00:43 4/12/2010 4 12 2010 10 650 523697 4821892 301 40
16:00:46 4/17/2014 4 17 2014 16 909 524412 4821895 114 40
4:01:25 1/17/2014 1 17 2014 4 913 528151 4821909 104 41
12:00:44 5/1/2011 5 1 2011 12 666 525519 4821900 112 40
12:00:41 1/21/2012 1 21 2012 12 666 526038 4821902 107 41
4:00:48 1/14/2010 1 14 2010 4 642 526646 4821905 103 41
6:00:47 4/15/2009 4 15 2009 6 646 522475 4821891 298 40
18:00:42 4/11/2008 4 11 2008 18 632 522466 4821891 298 40
2:00:21 4/28/2008 4 28 2008 2 631 521858 4821889 694 39
2:00:21 4/28/2008 4 28 2008 2 631 521858 4821889 695 39
6:00:42 1/17/2014 1 17 2014 6 913 528147 4821913 104 41
18:00:54 3/25/2010 3 25 2010 18 654 526606 4821907 103 41
18:00:56 1/28/2012 1 28 2012 18 665 523228 4821894 300 40
10:00:47 5/6/2010 5 6 2010 10 639 525242 4821901 112 40
10:00:48 4/20/2010 4 20 2010 10 650 523805 4821896 301 40
10:00:43 5/5/2010 5 5 2010 10 639 525911 4821904 111 41
18:00:53 4/10/2010 4 10 2010 18 641 521729 4821890 694 39
18:00:53 4/10/2010 4 10 2010 18 641 521729 4821890 695 39
12:00:42 4/16/2011 4 16 2011 12 668 525785 4821905 111 41
2:00:44 4/12/2008 4 12 2008 2 633 522468 4821893 298 40
10:00:42 4/12/2010 4 12 2010 10 644 523751 4821900 301 40
4:00:50 12/13/2012 12 13 2012 4 670 527168 4821913 99 41
2:00:56 1/14/2010 1 14 2010 2 642 526629 4821911 103 41
16:00:41 1/7/2014 1 7 2014 16 671 523156 4821898 299 40
4:00:57 4/19/2013 4 19 2013 4 671 523918 4821901 301 40
0:00:53 1/12/2010 1 12 2010 0 639 526499 4821911 103 41
12:00:42 4/5/2012 4 5 2012 12 678 525493 4821907 112 40
12:00:54 4/8/2012 4 8 2012 12 673 525499 4821907 112 40
18:01:02 4/1/2010 4 1 2010 18 642 524212 4821903 115 38
10:00:45 4/11/2014 4 11 2014 10 908 524952 4821906 113 40
14:01:52 4/18/2010 4 18 2010 14 651 526221 4821911 107 41
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22:00:55 4/14/2008 4 14 2008 22 635 522437 4821898 298 40
0:00:41 4/15/2008 4 15 2008 0 635 522438 4821898 298 40
16:00:54 4/3/2012 4 3 2012 16 675 525487 4821909 112 40
12:00:41 1/7/2014 1 7 2014 12 671 523155 4821902 299 40
2:00:21 11/30/2010 11 30 2010 2 801 525934 4821912 111 41
8:00:28 1/14/2010 1 14 2010 8 644 527076 4821917 99 41
12:00:23 3/26/2012 3 26 2012 12 676 524125 4821905 115 38
2:00:53 12/17/2013 12 17 2013 2 913 527102 4821919 99 41
22:00:27 12/16/2013 12 16 2013 22 913 527226 4821920 100 41
10:02:20 4/20/2010 4 20 2010 10 654 523846 4821907 301 40
12:01:15 4/8/2012 4 8 2012 12 666 525647 4821914 111 41
12:00:56 4/5/2012 4 5 2012 12 675 525453 4821914 112 40
14:00:20 3/19/2010 3 19 2010 14 650 523633 4821907 301 40
14:00:56 1/7/2014 1 7 2014 14 671 523155 4821906 299 40
8:00:55 1/14/2010 1 14 2010 8 642 526802 4821920 103 41
16:00:41 4/11/2008 4 11 2008 16 633 522742 4821905 298 40
12:00:54 3/25/2012 3 25 2012 12 676 523946 4821910 301 40
12:00:38 4/15/2012 4 15 2012 12 658 523921 4821910 301 40
14:00:48 4/11/2008 4 11 2008 14 633 522737 4821906 298 40
18:00:42 1/15/2010 1 15 2010 18 642 526512 4821921 103 41
2:00:56 4/15/2008 4 15 2008 2 635 522436 4821906 298 40
0:01:11 1/14/2010 1 14 2010 0 642 526509 4821921 103 41
18:00:48 4/17/2008 4 17 2008 18 637 522061 4821905 297 40
14:00:49 3/31/2012 3 31 2012 14 666 524281 4821914 115 38
14:00:41 3/31/2012 3 31 2012 14 680 523740 4821912 301 40
12:00:53 4/5/2012 4 5 2012 12 679 525437 4821918 112 40
10:00:55 5/2/2011 5 2 2011 10 655 524339 4821914 115 38
8:00:53 1/14/2010 1 14 2010 8 643 526672 4821923 103 41
14:00:48 3/22/2014 3 22 2014 14 914 523313 4821912 300 40
14:00:43 4/11/2008 4 11 2008 14 637 522915 4821912 299 40
4:00:27 1/12/2010 1 12 2010 4 642 526512 4821925 103 41
16:00:48 4/27/2008 4 27 2008 16 633 523294 4821913 300 40
6:00:53 12/16/2012 12 16 2012 6 666 527172 4821928 99 41
4:01:11 12/16/2012 12 16 2012 4 666 527172 4821928 99 41
10:00:53 2/7/2010 2 7 2010 10 642 527819 4821932 102 41
12:00:54 5/1/2009 5 1 2009 12 646 523295 4821915 300 40
20:00:54 4/2/2014 4 2 2014 20 908 522110 4821911 297 40
2:00:56 4/5/2012 4 5 2012 2 670 527549 4821931 100 41
22:00:54 11/29/2010 11 29 2010 22 801 526851 4821928 99 41
12:01:12 4/21/2014 4 21 2014 12 913 524236 4821919 115 38
8:00:36 1/2/2013 1 2 2013 8 679 524034 4821918 115 38
14:00:36 4/8/2012 4 8 2012 14 673 525465 4821924 112 40
16:00:40 4/8/2014 4 8 2014 16 913 523926 4821919 301 40
0:00:48 1/12/2010 1 12 2010 0 642 526502 4821928 103 41
18:00:41 4/16/2010 4 16 2010 18 646 523406 4821917 300 40
12:00:47 4/21/2014 4 21 2014 12 914 524320 4821921 115 38
10:00:50 5/12/2011 5 12 2011 10 654 525692 4821926 111 41
14:00:47 3/24/2012 3 24 2012 14 679 524252 4821921 115 38
12:00:14 4/10/2010 4 10 2010 12 644 528802 4821939 108 41
16:00:47 3/25/2012 3 25 2012 16 679 523996 4821920 115 38
10:00:42 4/22/2009 4 22 2009 10 645 525745 4821927 111 41
18:00:48 4/1/2014 4 1 2014 18 907 524239 4821922 115 38
6:00:55 1/2/2013 1 2 2013 6 679 524038 4821922 115 38
2:01:18 1/4/2014 1 4 2014 2 916 521878 4821915 694 39
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2:01:18 1/4/2014 1 4 2014 2 916 521878 4821915 695 39
16:00:41 1/6/2011 1 6 2011 16 638 526231 4821931 107 41
16:00:41 4/16/2014 4 16 2014 16 909 525203 4821927 112 40
18:01:15 4/5/2010 4 5 2010 18 639 521814 4821916 694 39
18:01:15 4/5/2010 4 5 2010 18 639 521814 4821916 695 39
12:00:26 4/4/2012 4 4 2012 12 678 525827 4821930 111 41
16:00:41 4/22/2009 4 22 2009 16 642 525982 4821933 111 41
16:00:42 4/3/2012 4 3 2012 16 678 526291 4821934 107 41
16:00:47 4/11/2008 4 11 2008 16 637 522865 4821921 299 40
18:00:44 1/16/2010 1 16 2010 18 644 524823 4821928 113 40
8:00:41 3/25/2012 3 25 2012 8 679 524221 4821926 115 38
14:00:42 4/12/2009 4 12 2009 14 639 525333 4821931 112 40
14:00:25 4/11/2008 4 11 2008 14 632 522721 4821921 298 40
8:00:48 2/3/2014 2 3 2014 8 916 522813 4821922 299 40
16:00:44 4/11/2008 4 11 2008 16 632 522725 4821922 298 40
2:00:47 1/14/2010 1 14 2010 2 643 526653 4821937 103 41
10:00:43 5/2/2011 5 2 2011 10 658 525444 4821933 112 40
8:00:21 4/23/2011 4 23 2011 8 666 526226 4821937 107 41
18:00:48 1/5/2014 1 5 2014 18 908 523263 4821926 300 40
10:00:20 1/10/2010 1 10 2010 10 640 523100 4821926 299 40
10:01:23 5/26/2010 5 26 2010 10 639 523308 4821928 300 40
16:00:19 5/1/2009 5 1 2009 16 646 523111 4821927 299 40
16:00:53 1/10/2010 1 10 2010 16 640 523321 4821928 300 40
10:00:56 4/10/2012 4 10 2012 10 671 524928 4821934 113 40
14:00:54 4/22/2009 4 22 2009 14 640 525170 4821935 113 40
4:00:48 4/5/2010 4 5 2010 4 644 523549 4821929 300 40
2:00:51 4/5/2010 4 5 2010 2 644 523553 4821930 300 40
20:00:43 4/18/2013 4 18 2013 20 658 524388 4821933 114 40
6:40:47 5/2/2014 5 2 2014 6 657 521935 4821925 694 39
6:40:47 5/2/2014 5 2 2014 6 657 521935 4821925 695 39
4:00:41 1/14/2010 1 14 2010 4 643 527021 4821944 99 41
4:00:45 12/17/2013 12 17 2013 4 913 527088 4821945 99 41
0:00:41 1/22/2012 1 22 2012 0 666 523237 4821932 300 40
6:01:18 1/14/2010 1 14 2010 6 642 526766 4821947 103 41
2:00:28 11/28/2010 11 28 2010 2 650 528367 4821954 104 41
12:00:35 3/24/2010 3 24 2010 12 644 525043 4821942 113 40
14:01:23 4/16/2009 4 16 2009 14 642 524975 4821943 113 40
16:00:41 4/19/2014 4 19 2014 16 917 525930 4821947 111 41
14:00:52 4/16/2011 4 16 2011 14 666 526493 4821950 103 41
16:00:33 4/11/2014 4 11 2014 16 907 524993 4821945 113 40
0:01:12 12/14/2010 12 14 2010 0 801 522122 4821935 297 40
12:00:54 4/4/2012 4 4 2012 12 666 525902 4821949 111 41
12:00:25 4/10/2012 4 10 2012 12 666 525767 4821949 111 41
12:01:21 3/25/2012 3 25 2012 12 680 523951 4821943 301 40
6:00:47 4/17/2008 4 17 2008 6 637 522947 4821940 299 40
4:00:48 4/5/2010 4 5 2010 4 640 523479 4821942 300 40
16:00:54 1/10/2010 1 10 2010 16 644 523656 4821943 301 40
8:00:48 4/11/2012 4 11 2012 8 675 524930 4821948 113 40
16:00:48 4/3/2012 4 3 2012 16 673 525599 4821950 111 41
18:00:55 4/22/2010 4 22 2010 18 640 526626 4821955 103 41
2:00:22 4/17/2008 4 17 2008 2 637 522945 4821941 299 40
12:00:42 4/17/2011 4 17 2011 12 664 525365 4821951 112 40
16:00:56 2/21/2010 2 21 2010 16 642 526088 4821953 107 41
18:00:44 4/15/2010 4 15 2010 18 746 525717 4821953 111 41
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2:01:05 1/22/2012 1 22 2012 2 666 523234 4821944 300 40
18:00:48 1/16/2010 1 16 2010 18 642 524798 4821950 113 40
4:00:54 4/17/2008 4 17 2008 4 637 522947 4821943 299 40
18:00:55 1/28/2012 1 28 2012 18 658 523166 4821944 299 40
18:00:43 4/11/2010 4 11 2010 18 647 521681 4821940 694 39
18:00:43 4/11/2010 4 11 2010 18 647 521681 4821940 695 39
6:00:47 4/5/2010 4 5 2010 6 640 523474 4821946 300 40
16:00:54 4/10/2009 4 10 2009 16 637 524367 4821950 115 38
16:00:42 4/3/2012 4 3 2012 16 666 525837 4821956 111 41
4:00:21 4/8/2009 4 8 2009 4 635 522446 4821944 298 40
8:00:49 4/21/2012 4 21 2012 8 666 525229 4821954 112 40
10:00:48 4/15/2011 4 15 2011 10 662 522051 4821943 297 40
4:00:47 11/30/2010 11 30 2010 4 801 525816 4821956 111 41
2:00:43 4/8/2009 4 8 2009 2 635 522441 4821944 298 40
22:00:43 4/5/2009 4 5 2009 22 633 522051 4821944 297 40
16:00:42 3/22/2014 3 22 2014 16 918 523463 4821948 300 40
14:00:26 4/10/2012 4 10 2012 14 666 525766 4821957 111 41
6:00:47 4/8/2009 4 8 2009 6 635 522441 4821946 298 40
6:00:53 4/20/2011 4 20 2011 6 659 521637 4821944 694 39
6:00:53 4/20/2011 4 20 2011 6 659 521637 4821944 695 39
22:00:21 4/27/2008 4 27 2008 22 631 521695 4821944 694 39
22:00:21 4/27/2008 4 27 2008 22 631 521695 4821944 695 39
14:00:41 4/4/2010 4 4 2010 14 642 524995 4821956 113 40
8:01:08 3/25/2012 3 25 2012 8 680 524261 4821954 115 38
6:00:49 12/13/2013 12 13 2013 6 916 527768 4821967 102 41
22:00:53 3/28/2010 3 28 2010 22 638 521684 4821945 694 39
22:00:53 3/28/2010 3 28 2010 22 638 521684 4821945 695 39
4:00:20 4/5/2012 4 5 2012 4 670 527640 4821967 102 41
6:00:49 4/5/2012 4 5 2012 6 670 527643 4821967 102 41
16:00:56 4/11/2010 4 11 2010 16 641 521682 4821946 694 39
16:00:56 4/11/2010 4 11 2010 16 641 521682 4821946 695 39
18:01:34 2/16/2010 2 16 2010 18 642 525943 4821961 111 41
12:00:43 4/10/2012 4 10 2012 12 670 525632 4821960 111 41
8:00:21 1/29/2012 1 29 2012 8 658 523190 4821951 300 40
22:00:49 4/26/2009 4 26 2009 22 640 526849 4821965 99 41
0:00:16 4/8/2009 4 8 2009 0 635 522444 4821949 298 40
18:00:10 4/19/2011 4 19 2011 18 654 525759 4821961 111 41
4:00:42 1/29/2012 1 29 2012 4 658 523162 4821951 299 40
14:00:43 4/10/2010 4 10 2010 14 654 528445 4821973 108 41
22:00:50 4/7/2009 4 7 2009 22 635 522452 4821950 298 40
6:00:41 1/29/2012 1 29 2012 6 658 523185 4821953 300 40
18:01:16 4/11/2010 4 11 2010 18 641 521687 4821948 694 39
18:01:16 4/11/2010 4 11 2010 18 641 521687 4821948 695 39
2:00:53 5/2/2009 5 2 2009 2 648 525978 4821964 111 41
0:00:43 4/28/2008 4 28 2008 0 631 521693 4821949 694 39
0:00:43 4/28/2008 4 28 2008 0 631 521693 4821949 695 39
18:00:51 2/16/2010 2 16 2010 18 642 525960 4821965 111 41
8:00:55 2/16/2010 2 16 2010 8 642 526408 4821967 103 41
18:00:51 2/20/2010 2 20 2010 18 644 527878 4821973 102 41
4:00:47 12/2/2010 12 2 2010 4 642 526526 4821968 103 41
12:00:29 4/18/2013 4 18 2013 12 677 525273 4821963 112 40
16:00:23 4/16/2014 4 16 2014 16 916 525452 4821964 112 40
2:00:53 1/27/2010 1 27 2010 2 642 526563 4821968 103 41
14:00:45 4/21/2008 4 21 2008 14 635 522080 4821952 297 40
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8:01:21 3/24/2012 3 24 2012 8 680 524125 4821960 115 38
6:00:25 4/5/2010 4 5 2010 6 644 523538 4821959 300 40
12:00:51 4/16/2009 4 16 2009 12 648 524664 4821964 114 40
14:00:41 3/31/2012 3 31 2012 14 677 523511 4821960 300 40
10:00:54 5/15/2011 5 15 2011 10 664 523569 4821961 300 40
2:00:26 4/18/2009 4 18 2009 2 647 521682 4821955 694 39
2:00:26 4/18/2009 4 18 2009 2 647 521682 4821955 695 39
8:00:42 4/10/2012 4 10 2012 8 658 525419 4821969 112 40
22:00:47 1/15/2010 1 15 2010 22 642 526537 4821973 103 41
2:00:18 1/27/2010 1 27 2010 2 644 526641 4821974 103 41
14:00:44 4/10/2012 4 10 2012 14 670 525638 4821970 111 41
18:00:31 4/17/2009 4 17 2009 18 645 526444 4821974 103 41
4:00:48 1/27/2010 1 27 2010 4 644 526636 4821974 103 41
18:00:32 4/26/2009 4 26 2009 18 640 527002 4821976 99 41
12:01:18 4/13/2010 4 13 2010 12 643 524069 4821965 115 38
16:00:24 4/10/2012 4 10 2012 16 670 525663 4821972 111 41
14:00:47 3/29/2010 3 29 2010 14 638 521810 4821959 694 39
14:00:47 3/29/2010 3 29 2010 14 638 521810 4821959 695 39
4:00:26 1/2/2013 1 2 2013 4 679 524020 4821966 115 38
6:00:54 4/28/2011 4 28 2011 6 662 521690 4821959 694 39
6:00:54 4/28/2011 4 28 2011 6 662 521690 4821959 695 39
8:00:47 5/1/2009 5 1 2009 8 646 523525 4821966 300 40
14:00:44 4/13/2008 4 13 2008 14 637 524983 4821972 113 40
16:00:42 4/11/2010 4 11 2010 16 647 521714 4821961 694 39
16:00:42 4/11/2010 4 11 2010 16 647 521714 4821961 695 39
0:01:12 5/1/2011 5 1 2011 0 668 526608 4821979 103 41
2:00:20 4/21/2008 4 21 2008 2 635 521708 4821962 694 39
2:00:20 4/21/2008 4 21 2008 2 635 521708 4821962 695 39
14:00:48 3/25/2014 3 25 2014 14 907 524080 4821971 115 38
18:00:54 2/17/2010 2 17 2010 18 642 526207 4821979 107 41
0:00:51 1/9/2010 1 9 2010 0 647 523075 4821967 299 40
16:00:52 3/24/2010 3 24 2010 16 652 525262 4821975 112 40
4:01:23 1/27/2010 1 27 2010 4 642 526565 4821980 103 41
12:00:42 4/18/2013 4 18 2013 12 658 525895 4821978 111 41
18:00:23 1/12/2010 1 12 2010 18 642 524085 4821972 115 38
16:00:26 4/15/2009 4 15 2009 16 645 523371 4821970 300 40
10:00:18 5/1/2009 5 1 2009 10 646 523535 4821971 300 40
0:00:47 1/6/2013 1 6 2013 0 670 523398 4821971 300 40
18:00:25 4/21/2008 4 21 2008 18 635 521817 4821966 694 39
18:00:25 4/21/2008 4 21 2008 18 635 521817 4821966 695 39
14:00:45 3/22/2014 3 22 2014 14 917 523602 4821972 301 40
18:00:41 4/30/2011 4 30 2011 18 667 522190 4821967 297 40
16:00:27 4/24/2011 4 24 2011 16 666 525897 4821980 111 41
18:00:42 4/22/2010 4 22 2010 18 746 527080 4821985 99 41
14:00:15 4/24/2011 4 24 2011 14 654 525780 4821980 111 41
12:00:44 3/26/2012 3 26 2012 12 681 524064 4821974 115 38
16:00:53 2/18/2010 2 18 2010 16 642 527490 4821988 100 41
16:00:44 4/4/2010 4 4 2010 16 641 524375 4821976 115 38
12:01:17 4/27/2010 4 27 2010 12 644 524899 4821978 113 40
12:00:47 4/23/2014 4 23 2014 12 907 524388 4821977 114 40
4:00:48 1/22/2012 1 22 2012 4 666 523245 4821974 300 40
22:00:27 4/20/2008 4 20 2008 22 635 521764 4821969 694 39
22:00:27 4/20/2008 4 20 2008 22 635 521764 4821969 695 39
4:00:54 4/6/2012 4 6 2012 4 677 522071 4821970 297 40
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8:00:46 4/14/2011 4 14 2011 8 662 521676 4821970 694 39
8:00:46 4/14/2011 4 14 2011 8 662 521676 4821970 695 39
18:00:53 5/1/2009 5 1 2009 18 646 523069 4821975 299 40
6:00:53 1/24/2010 1 24 2010 6 639 526638 4821989 103 41
12:00:48 3/29/2010 3 29 2010 12 638 521804 4821971 694 39
12:00:48 3/29/2010 3 29 2010 12 638 521804 4821971 695 39
16:00:53 4/17/2011 4 17 2011 16 655 526580 4821990 103 41
8:00:54 2/20/2010 2 20 2010 8 642 526796 4821991 103 41
8:00:48 1/24/2010 1 24 2010 8 639 526927 4821993 99 41
14:00:55 4/10/2010 4 10 2010 14 644 528676 4822000 108 41
0:00:43 4/21/2008 4 21 2008 0 635 521699 4821974 694 39
0:00:43 4/21/2008 4 21 2008 0 635 521699 4821974 695 39
18:00:49 4/12/2014 4 12 2014 18 908 524713 4821985 114 40
18:00:54 4/20/2008 4 20 2008 18 635 521769 4821975 694 39
18:00:54 4/20/2008 4 20 2008 18 635 521769 4821975 695 39
14:00:45 2/21/2010 2 21 2010 14 642 526122 4821991 107 41
14:01:23 4/20/2011 4 20 2011 14 668 525969 4821991 111 41
14:00:43 3/31/2012 3 31 2012 14 676 524347 4821986 115 38
10:00:53 1/7/2014 1 7 2014 10 671 523055 4821981 299 40
2:00:47 1/2/2013 1 2 2013 2 679 523984 4821985 301 40
16:00:44 1/21/2012 1 21 2012 16 666 524764 4821989 114 40
12:00:54 4/7/2014 4 7 2014 12 916 523609 4821985 301 40
12:00:41 4/23/2011 4 23 2011 12 654 525054 4821990 113 40
14:00:56 3/22/2014 3 22 2014 14 918 523754 4821986 301 40
6:00:56 4/6/2012 4 6 2012 6 677 522064 4821980 297 40
2:00:44 1/29/2012 1 29 2012 2 658 523137 4821984 299 40
4:00:15 12/2/2011 12 2 2011 4 667 528562 4822006 108 41
0:00:27 1/2/2013 1 2 2013 0 679 523903 4821988 301 40
4:00:46 1/29/2012 1 29 2012 4 665 523222 4821986 300 40
16:00:47 4/16/2009 4 16 2009 16 646 523941 4821989 301 40
8:00:29 4/13/2009 4 13 2009 8 639 525918 4821998 111 41
8:01:08 1/29/2012 1 29 2012 8 665 523227 4821988 300 40
22:00:42 1/28/2012 1 28 2012 22 658 523115 4821988 299 40
2:00:57 1/10/2010 1 10 2010 2 642 523387 4821989 300 40
12:00:20 4/13/2008 4 13 2008 12 637 524941 4821995 113 40
12:00:41 3/24/2012 3 24 2012 12 666 524342 4821993 115 38
0:00:51 1/29/2012 1 29 2012 0 665 523202 4821990 300 40
18:00:55 1/7/2014 1 7 2014 18 671 523026 4821989 299 40
4:00:23 1/10/2010 1 10 2010 4 642 523389 4821990 300 40
6:00:59 1/9/2012 1 9 2012 6 665 526406 4822002 103 41
18:00:53 4/11/2009 4 11 2009 18 638 524203 4821994 115 38
18:00:14 4/17/2010 4 17 2010 18 654 526880 4822005 99 41
12:00:53 4/6/2010 4 6 2010 12 638 523645 4821992 301 40
22:00:53 11/28/2011 11 28 2011 22 801 523497 4821992 300 40
2:01:05 5/14/2011 5 14 2011 2 667 526963 4822006 99 41
10:00:56 4/10/2010 4 10 2010 10 644 528809 4822014 108 41
10:00:54 2/12/2010 2 12 2010 10 644 528146 4822011 104 41
14:00:21 3/25/2010 3 25 2010 14 640 524722 4821998 114 40
6:00:55 1/10/2010 1 10 2010 6 642 523376 4821994 300 40
10:00:42 4/5/2012 4 5 2012 10 670 527606 4822010 100 41
2:00:54 1/29/2012 1 29 2012 2 665 523220 4821994 300 40
20:00:53 2/25/2012 2 25 2012 20 666 528277 4822013 104 41
0:01:02 1/17/2014 1 17 2014 0 913 528368 4822014 104 41
6:01:11 1/29/2012 1 29 2012 6 665 523221 4821994 300 40
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14:00:48 3/31/2012 3 31 2012 14 663 523507 4821996 300 40
20:00:43 1/28/2012 1 28 2012 20 658 523116 4821995 299 40
18:00:54 4/9/2010 4 9 2010 18 655 527172 4822010 99 41
12:00:27 4/20/2011 4 20 2011 12 654 524262 4822000 115 38
12:00:54 4/3/2014 4 3 2014 12 909 524502 4822000 114 40
16:00:36 4/16/2011 4 16 2011 16 668 526514 4822009 103 41
10:00:47 4/10/2012 4 10 2012 10 675 524972 4822003 113 40
16:00:47 3/27/2010 3 27 2010 16 655 525672 4822006 111 41
18:00:24 4/17/2010 4 17 2010 18 652 526685 4822011 103 41
6:00:48 4/15/2014 4 15 2014 6 917 526963 4822012 99 41
18:01:21 1/5/2014 1 5 2014 18 916 523706 4822001 301 40
22:00:53 1/28/2012 1 28 2012 22 665 523186 4822000 300 40
14:00:48 4/12/2010 4 12 2010 14 651 525834 4822010 111 41
22:00:54 2/25/2012 2 25 2012 22 666 528278 4822020 104 41
8:00:47 4/3/2013 4 3 2013 8 677 521936 4821997 694 39
8:00:47 4/3/2013 4 3 2013 8 677 521936 4821997 695 39
8:00:53 3/29/2013 3 29 2013 8 658 522446 4821999 298 40
16:01:23 4/12/2009 4 12 2009 16 648 524950 4822009 113 40
22:01:07 4/9/2014 4 9 2014 22 916 528243 4822022 104 41
22:00:53 1/23/2014 1 23 2014 22 916 524899 4822009 113 40
2:00:54 4/27/2013 4 27 2013 2 679 521646 4821998 694 39
2:00:54 4/27/2013 4 27 2013 2 679 521646 4821998 695 39
0:00:42 1/12/2010 1 12 2010 0 644 526141 4822014 107 41
0:00:48 1/17/2010 1 17 2010 0 644 522603 4822001 298 40
8:01:36 4/13/2009 4 13 2009 8 642 525870 4822013 111 41
12:00:36 3/28/2010 3 28 2010 12 642 524360 4822008 115 38
8:00:48 1/6/2014 1 6 2014 8 908 522989 4822004 299 40
12:00:42 3/25/2012 3 25 2012 12 679 524043 4822008 115 38
16:00:47 4/15/2010 4 15 2010 16 655 526296 4822017 107 41
12:00:42 4/17/2011 4 17 2011 12 655 524813 4822011 113 40
12:01:09 4/11/2014 4 11 2014 12 908 525177 4822013 113 40
16:00:55 1/16/2010 1 16 2010 16 642 525097 4822014 113 40
18:00:47 4/4/2012 4 4 2012 18 673 527015 4822022 99 41
12:01:18 3/26/2012 3 26 2012 12 666 524354 4822012 115 38
16:00:53 2/26/2012 2 26 2012 16 666 525583 4822017 112 40
2:00:35 4/15/2009 4 15 2009 2 644 523018 4822008 299 40
22:00:49 12/12/2013 12 12 2013 22 907 526706 4822024 103 41
0:00:54 11/30/2010 11 30 2010 0 801 526669 4822025 103 41
18:00:42 4/17/2014 4 17 2014 18 909 524578 4822017 114 40
14:00:50 4/20/2011 4 20 2011 14 654 524279 4822016 115 38
0:00:43 4/13/2009 4 13 2009 0 648 523137 4822012 299 40
16:00:42 4/10/2012 4 10 2012 16 675 525496 4822021 112 40
12:00:56 4/23/2011 4 23 2011 12 668 525766 4822022 111 41
20:00:41 1/28/2012 1 28 2012 20 665 523190 4822013 300 40
6:00:48 12/20/2012 12 20 2012 6 663 523379 4822014 300 40
6:01:31 1/7/2014 1 7 2014 6 916 521819 4822009 694 39
6:01:31 1/7/2014 1 7 2014 6 916 521819 4822009 695 39
18:01:12 1/17/2010 1 17 2010 18 640 526436 4822026 103 41
16:00:48 2/18/2010 2 18 2010 16 644 527322 4822030 100 41
22:00:54 11/28/2011 11 28 2011 22 663 523307 4822016 300 40
18:00:41 4/17/2009 4 17 2009 18 647 521654 4822010 694 39
18:00:41 4/17/2009 4 17 2009 18 647 521654 4822010 695 39
18:00:44 12/13/2010 12 13 2010 18 801 522256 4822013 297 40
14:01:02 4/12/2009 4 12 2009 14 644 525184 4822024 112 40
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2:00:42 12/14/2012 12 14 2012 2 670 526705 4822030 103 41
4:00:36 4/5/2010 4 5 2010 4 652 523810 4822020 301 40
16:00:25 1/16/2010 1 16 2010 16 644 525275 4822026 112 40
6:00:47 11/30/2010 11 30 2010 6 801 525582 4822027 112 40
14:00:45 4/8/2012 4 8 2012 14 666 525652 4822028 111 41
0:00:46 4/18/2014 4 18 2014 0 913 524113 4822023 115 38
18:00:48 4/12/2012 4 12 2012 18 678 524414 4822024 114 40
0:00:53 11/30/2010 11 30 2010 0 639 526487 4822033 103 41
10:00:34 3/29/2010 3 29 2010 10 638 521762 4822016 694 39
10:00:34 3/29/2010 3 29 2010 10 638 521762 4822016 695 39
18:01:22 4/26/2009 4 26 2009 18 644 524872 4822027 113 40
6:00:43 4/5/2010 4 5 2010 6 652 523809 4822024 301 40
14:00:54 2/17/2010 2 17 2010 14 642 526223 4822033 107 41
20:00:26 4/8/2014 4 8 2014 20 916 526678 4822036 103 41
14:01:11 3/23/2010 3 23 2010 14 652 524097 4822027 115 38
18:00:48 1/15/2010 1 15 2010 18 644 526895 4822038 99 41
14:00:20 2/26/2010 2 26 2010 14 642 525635 4822034 111 41
10:00:32 4/27/2010 4 27 2010 10 644 524935 4822032 113 40
6:00:42 12/31/2013 12 31 2013 6 916 525579 4822034 112 40
14:00:53 4/10/2012 4 10 2012 14 675 525507 4822034 112 40
14:00:54 3/24/2010 3 24 2010 14 644 525228 4822034 112 40
8:00:50 1/10/2010 1 10 2010 8 642 523402 4822027 300 40
16:00:43 4/17/2011 4 17 2011 16 664 526435 4822040 103 41
6:00:54 1/22/2012 1 22 2012 6 666 523245 4822029 300 40
12:00:44 3/25/2012 3 25 2012 12 666 523959 4822032 301 40
2:00:50 1/12/2010 1 12 2010 2 642 526716 4822043 103 41
22:00:41 1/15/2010 1 15 2010 22 644 526893 4822044 99 41
18:01:20 4/12/2014 4 12 2014 18 916 524579 4822035 114 40
18:00:48 5/16/2011 5 16 2011 18 666 524991 4822037 113 40
16:01:00 2/17/2010 2 17 2010 16 642 526115 4822042 107 41
0:00:53 4/15/2009 4 15 2009 0 647 521953 4822027 694 39
0:00:53 4/15/2009 4 15 2009 0 647 521953 4822027 695 39
8:01:15 4/11/2014 4 11 2014 8 916 525692 4822041 111 41
12:00:42 4/4/2012 4 4 2012 12 670 526462 4822045 103 41
2:00:42 1/14/2010 1 14 2010 2 644 526872 4822047 99 41
10:00:56 1/6/2011 1 6 2011 10 638 526397 4822045 103 41
20:00:48 1/23/2014 1 23 2014 20 916 524960 4822040 113 40
10:01:23 2/18/2010 2 18 2010 10 642 526412 4822046 103 41
12:00:18 4/5/2010 4 5 2010 12 746 524295 4822038 115 38
14:00:58 1/6/2011 1 6 2011 14 638 526461 4822046 103 41
18:00:53 4/11/2009 4 11 2009 18 648 526226 4822045 107 41
8:00:31 2/18/2010 2 18 2010 8 642 526860 4822048 99 41
12:00:54 1/6/2011 1 6 2011 12 638 526581 4822047 103 41
8:00:53 12/31/2013 12 31 2013 8 916 525713 4822044 111 41
8:00:31 4/3/2013 4 3 2013 8 663 521919 4822031 694 39
8:00:31 4/3/2013 4 3 2013 8 663 521919 4822031 695 39
22:00:42 4/14/2009 4 14 2009 22 647 521948 4822031 694 39
22:00:42 4/14/2009 4 14 2009 22 647 521948 4822031 695 39
4:00:53 4/15/2009 4 15 2009 4 646 522561 4822034 298 40
14:00:41 3/31/2012 3 31 2012 14 670 524489 4822041 114 40
22:00:56 12/12/2013 12 12 2013 22 916 528582 4822057 108 41
14:00:47 1/21/2012 1 21 2012 14 666 525903 4822047 111 41
4:00:48 1/9/2010 1 9 2010 4 644 522769 4822037 298 40
0:00:20 1/29/2012 1 29 2012 0 658 523086 4822038 299 40
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0:00:53 11/29/2011 11 29 2011 0 663 523250 4822040 300 40
14:00:20 4/13/2008 4 13 2008 14 633 523282 4822040 300 40
4:00:48 4/10/2010 4 10 2010 4 655 527710 4822057 102 41
18:00:47 4/27/2008 4 27 2008 18 631 523029 4822039 299 40
16:01:18 3/24/2010 3 24 2010 16 644 525258 4822048 112 40
18:00:27 4/7/2009 4 7 2009 18 641 523691 4822043 301 40
0:00:53 4/10/2014 4 10 2014 0 916 527884 4822059 102 41
4:01:20 12/31/2013 12 31 2013 4 916 525624 4822051 111 41
0:00:50 1/9/2010 1 9 2010 0 644 522577 4822040 298 40
14:00:48 4/16/2009 4 16 2009 14 637 524928 4822049 113 40
12:00:42 4/10/2012 4 10 2012 12 671 525005 4822049 113 40
4:00:55 11/10/2010 11 10 2010 4 651 523679 4822045 301 40
18:00:30 4/24/2011 4 24 2011 18 668 527764 4822061 102 41
4:00:20 11/28/2011 11 28 2011 4 801 523197 4822044 300 40
2:00:53 1/9/2010 1 9 2010 2 647 523093 4822045 299 40
2:00:44 5/16/2011 5 16 2011 2 666 526921 4822060 99 41
16:00:44 4/24/2011 4 24 2011 16 658 525698 4822056 111 41
14:00:54 3/29/2014 3 29 2014 14 916 524871 4822053 113 40
18:01:42 4/11/2009 4 11 2009 18 646 524952 4822053 113 40
22:01:07 4/8/2014 4 8 2014 22 916 526746 4822061 103 41
14:00:47 3/31/2012 3 31 2012 14 658 523537 4822049 300 40
18:01:21 3/27/2010 3 27 2010 18 641 523848 4822050 301 40
12:00:47 4/2/2014 4 2 2014 12 908 523260 4822049 300 40
2:00:53 12/13/2010 12 13 2010 2 639 526605 4822062 103 41
14:00:53 4/7/2010 4 7 2010 14 638 521635 4822044 694 39
14:00:53 4/7/2010 4 7 2010 14 638 521635 4822044 695 39
18:00:47 4/11/2008 4 11 2008 18 637 522525 4822048 298 40
14:00:33 4/12/2009 4 12 2009 14 642 525054 4822057 113 40
18:00:54 5/10/2011 5 10 2011 18 654 523980 4822053 301 40
18:00:41 4/12/2009 4 12 2009 18 646 523603 4822052 301 40
2:00:55 5/2/2014 5 2 2014 2 916 526757 4822064 103 41
6:01:51 4/8/2009 4 8 2009 6 637 522556 4822049 298 40
0:00:50 12/20/2012 12 20 2012 0 679 523260 4822052 300 40
16:00:46 4/11/2010 4 11 2010 16 746 526433 4822064 103 41
10:00:24 4/30/2009 4 30 2009 10 644 524038 4822055 115 38
14:00:48 3/31/2012 3 31 2012 14 675 524265 4822055 115 38
2:00:55 12/20/2012 12 20 2012 2 663 523549 4822053 300 40
10:00:54 4/5/2010 4 5 2010 10 746 524285 4822056 115 38
14:00:44 4/13/2008 4 13 2008 14 631 524676 4822057 114 40
12:00:48 4/9/2013 4 9 2013 12 677 525677 4822061 111 41
18:00:48 4/7/2010 4 7 2010 18 652 525070 4822059 113 40
0:01:24 3/29/2010 3 29 2010 0 638 521628 4822047 694 39
0:01:24 3/29/2010 3 29 2010 0 638 521628 4822047 695 39
4:00:30 1/10/2010 1 10 2010 4 643 523333 4822054 300 40
16:00:38 3/27/2010 3 27 2010 16 639 525440 4822062 112 40
18:00:54 2/20/2010 2 20 2010 18 642 527864 4822071 102 41
4:00:48 12/20/2012 12 20 2012 4 663 523548 4822055 300 40
14:00:42 4/20/2011 4 20 2011 14 655 524358 4822059 115 38
8:00:47 4/10/2010 4 10 2010 8 641 521719 4822051 694 39
8:00:47 4/10/2010 4 10 2010 8 641 521719 4822051 695 39
10:00:46 1/11/2010 1 11 2010 10 643 523241 4822057 300 40
22:01:24 12/13/2010 12 13 2010 22 801 522169 4822054 297 40
18:00:54 4/12/2008 4 12 2008 18 635 522490 4822056 298 40
18:00:54 4/22/2008 4 22 2008 18 632 521820 4822054 694 39
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18:00:54 4/22/2008 4 22 2008 18 632 521820 4822054 695 39
2:00:48 1/10/2010 1 10 2010 2 643 523343 4822060 300 40
14:00:48 3/22/2014 3 22 2014 14 908 523467 4822061 300 40
14:00:34 2/28/2013 2 28 2013 14 665 525697 4822069 111 41
12:00:45 4/1/2014 4 1 2014 12 916 524383 4822065 114 40
18:00:53 4/16/2014 4 16 2014 18 916 525726 4822071 111 41
18:00:53 12/15/2010 12 15 2010 18 801 523183 4822062 299 40
10:01:24 2/16/2010 2 16 2010 10 644 526453 4822075 103 41
16:00:41 4/8/2010 4 8 2010 16 654 525760 4822072 111 41
18:00:37 4/14/2008 4 14 2008 18 632 522126 4822059 297 40
2:01:23 4/27/2009 4 27 2009 2 640 527744 4822080 102 41
14:00:31 2/26/2010 2 26 2010 14 644 525441 4822071 112 40
8:00:53 1/6/2014 1 6 2014 8 916 523214 4822064 300 40
0:00:54 1/3/2014 1 3 2014 0 916 523177 4822064 299 40
16:00:44 4/13/2008 4 13 2008 16 633 522816 4822062 299 40
10:00:50 5/14/2011 5 14 2011 10 667 525413 4822072 112 40
22:00:35 12/15/2010 12 15 2010 22 801 523182 4822064 299 40
14:00:23 4/7/2014 4 7 2014 14 908 525189 4822073 112 40
6:01:18 1/10/2010 1 10 2010 6 643 523346 4822066 300 40
0:00:42 12/13/2013 12 13 2013 0 907 526724 4822079 103 41
10:01:17 5/12/2011 5 12 2011 10 668 525694 4822076 111 41
2:00:53 11/29/2011 11 29 2011 2 663 523232 4822068 300 40
6:00:48 11/29/2011 11 29 2011 6 663 523210 4822068 300 40
18:00:14 4/17/2009 4 17 2009 18 633 521694 4822063 694 39
18:00:14 4/17/2009 4 17 2009 18 633 521694 4822063 695 39
2:00:54 1/1/2013 1 1 2013 2 679 523569 4822070 300 40
0:00:30 2/17/2010 2 17 2010 0 642 525918 4822079 111 41
20:00:23 1/21/2012 1 21 2012 20 666 523319 4822069 300 40
18:00:53 4/7/2010 4 7 2010 18 638 521690 4822064 694 39
18:00:53 4/7/2010 4 7 2010 18 638 521690 4822064 695 39
16:00:53 1/10/2010 1 10 2010 16 643 523726 4822071 301 40
16:00:42 2/16/2010 2 16 2010 16 642 526143 4822080 107 41
10:00:56 4/14/2011 4 14 2011 10 662 521801 4822065 694 39
10:00:56 4/14/2011 4 14 2011 10 662 521801 4822065 695 39
14:00:47 4/20/2011 4 20 2011 14 658 524487 4822075 114 40
0:00:47 4/15/2008 4 15 2008 0 632 521680 4822065 694 39
0:00:47 4/15/2008 4 15 2008 0 632 521680 4822065 695 39
14:01:06 3/31/2012 3 31 2012 14 673 524112 4822074 115 38
4:00:32 4/8/2009 4 8 2009 4 637 522573 4822070 298 40
18:00:30 4/2/2014 4 2 2014 18 908 523160 4822072 299 40
18:00:14 4/7/2009 4 7 2009 18 635 522565 4822070 298 40
18:00:54 2/15/2010 2 15 2010 18 642 526504 4822086 103 41
4:00:28 11/29/2011 11 29 2011 4 663 523216 4822074 300 40
20:00:54 4/20/2014 4 20 2014 20 917 523243 4822075 300 40
0:00:45 4/12/2014 4 12 2014 0 916 526281 4822086 107 41
18:01:05 4/17/2011 4 17 2011 18 668 522283 4822072 297 40
20:00:23 4/3/2014 4 3 2014 20 679 522269 4822072 297 40
4:00:54 4/27/2009 4 27 2009 4 640 527692 4822092 102 41
22:00:56 2/16/2010 2 16 2010 22 642 525919 4822085 111 41
8:00:23 12/20/2012 12 20 2012 8 663 523308 4822076 300 40
6:00:39 1/5/2013 1 5 2013 6 670 523443 4822077 300 40
12:00:42 4/14/2011 4 14 2011 12 662 521647 4822071 694 39
12:00:42 4/14/2011 4 14 2011 12 662 521647 4822071 695 39
18:00:43 4/24/2011 4 24 2011 18 666 525848 4822086 111 41
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4:00:23 11/28/2011 11 28 2011 4 663 523202 4822077 300 40
14:00:48 4/11/2010 4 11 2010 14 647 521833 4822073 694 39
14:00:48 4/11/2010 4 11 2010 14 647 521833 4822073 695 39
10:00:48 1/29/2012 1 29 2012 10 665 523347 4822079 300 40
16:00:41 3/31/2012 3 31 2012 16 673 524096 4822083 115 38
2:00:56 2/18/2010 2 18 2010 2 642 526709 4822093 103 41
18:00:49 5/16/2011 5 16 2011 18 664 525314 4822088 112 40
16:00:41 3/22/2014 3 22 2014 16 908 523284 4822081 300 40
12:00:31 1/29/2012 1 29 2012 12 665 523346 4822081 300 40
22:00:23 4/14/2008 4 14 2008 22 632 521670 4822076 694 39
22:00:23 4/14/2008 4 14 2008 22 632 521670 4822076 695 39
16:01:18 4/4/2014 4 4 2014 16 916 523701 4822084 301 40
12:01:11 3/26/2012 3 26 2012 12 663 524106 4822085 115 38
16:00:48 4/2/2014 4 2 2014 16 908 523277 4822083 300 40
8:00:46 12/4/2008 12 4 2008 8 632 521638 4822078 694 39
8:00:46 12/4/2008 12 4 2008 8 632 521638 4822078 695 39
12:01:18 3/26/2012 3 26 2012 12 680 524405 4822088 114 40
18:00:47 4/5/2012 4 5 2012 18 672 526222 4822095 107 41
12:00:50 4/11/2010 4 11 2010 12 647 521752 4822079 694 39
12:00:50 4/11/2010 4 11 2010 12 647 521752 4822079 695 39
18:00:53 4/15/2014 4 15 2014 18 907 525547 4822093 112 40
18:01:18 4/23/2011 4 23 2011 18 666 525845 4822094 111 41
8:00:48 1/10/2010 1 10 2010 8 643 523331 4822086 300 40
14:00:54 4/16/2011 4 16 2011 14 650 525306 4822093 112 40
18:01:52 2/16/2010 2 16 2010 18 644 526454 4822099 103 41
2:00:48 4/8/2009 4 8 2009 2 637 522579 4822085 298 40
10:00:44 5/15/2011 5 15 2011 10 667 524126 4822091 115 38
2:00:55 5/14/2011 5 14 2011 2 664 526901 4822102 99 41
14:00:41 4/2/2014 4 2 2014 14 908 523265 4822089 300 40
0:00:26 12/2/2010 12 2 2010 0 650 524267 4822093 115 38
20:01:02 1/1/2014 1 1 2014 20 916 523171 4822090 299 40
10:00:42 4/12/2009 4 12 2009 10 635 523419 4822092 300 40
12:00:28 3/26/2012 3 26 2012 12 679 524344 4822096 115 38
16:01:23 3/25/2012 3 25 2012 16 670 524118 4822096 115 38
16:00:42 4/10/2012 4 10 2012 16 671 525396 4822100 112 40
16:00:54 3/22/2014 3 22 2014 16 914 523175 4822094 299 40
6:00:59 12/14/2013 12 14 2013 6 907 526806 4822107 99 41
0:00:23 4/27/2009 4 27 2009 0 640 526855 4822109 99 41
8:02:12 4/27/2010 4 27 2010 8 644 525015 4822103 113 40
14:00:42 4/10/2012 4 10 2012 14 671 525394 4822104 112 40
0:00:43 12/18/2013 12 18 2013 0 916 526262 4822108 107 41
8:00:49 1/1/2013 1 1 2013 8 679 524199 4822100 115 38
18:00:27 4/24/2011 4 24 2011 18 658 525463 4822106 112 40
0:00:54 1/6/2014 1 6 2014 0 917 524328 4822103 115 38
8:00:25 12/4/2011 12 4 2011 8 659 523214 4822099 300 40
22:00:55 4/17/2009 4 17 2009 22 645 526723 4822112 103 41
18:00:53 4/23/2011 4 23 2011 18 654 526864 4822114 99 41
16:00:43 4/8/2010 4 8 2010 16 653 525603 4822109 111 41
18:00:55 4/14/2009 4 14 2009 18 638 522114 4822096 297 40
12:00:29 3/25/2012 3 25 2012 12 678 524224 4822104 115 38
14:00:55 4/23/2011 4 23 2011 14 666 525710 4822110 111 41
22:00:54 1/1/2014 1 1 2014 22 916 523186 4822101 300 40
12:01:11 2/21/2010 2 21 2010 12 644 525974 4822112 111 41
8:00:56 4/12/2010 4 12 2010 8 642 526331 4822114 107 41
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4:00:56 12/6/2013 12 6 2013 4 916 526874 4822116 99 41
18:01:18 4/11/2010 4 11 2010 18 746 526564 4822115 103 41
6:00:54 1/2/2014 1 2 2014 6 916 523440 4822104 300 40
2:00:53 4/18/2009 4 18 2009 2 645 526865 4822117 99 41
14:00:47 2/21/2010 2 21 2010 14 644 525880 4822114 111 41
18:00:49 5/2/2011 5 2 2011 18 658 524550 4822109 114 40
6:00:53 11/30/2010 11 30 2010 6 650 524162 4822108 115 38
18:00:24 4/19/2010 4 19 2010 18 639 523340 4822106 300 40
12:00:47 3/28/2010 3 28 2010 12 639 524324 4822109 115 38
20:00:47 1/27/2014 1 27 2014 20 916 522840 4822104 299 40
10:00:53 3/28/2010 3 28 2010 10 642 524372 4822110 115 38
14:00:37 1/23/2014 1 23 2014 14 916 526061 4822117 107 41
18:00:54 3/27/2010 3 27 2010 18 638 522000 4822103 297 40
8:00:56 4/4/2014 4 4 2014 8 913 521922 4822103 694 39
8:00:56 4/4/2014 4 4 2014 8 913 521922 4822103 695 39
0:00:42 4/8/2009 4 8 2009 0 637 522630 4822105 298 40
16:01:10 4/12/2009 4 12 2009 16 639 525546 4822116 112 40
22:01:11 12/1/2010 12 1 2010 22 650 524225 4822111 115 38
16:01:24 4/16/2011 4 16 2011 16 662 525473 4822116 112 40
2:00:25 12/20/2012 12 20 2012 2 679 524263 4822112 115 38
22:00:48 1/27/2014 1 27 2014 22 916 522841 4822107 299 40
4:00:54 12/20/2012 12 20 2012 4 679 524287 4822112 115 38
4:00:54 4/18/2009 4 18 2009 4 645 526866 4822122 99 41
0:00:56 4/18/2009 4 18 2009 0 638 521728 4822104 694 39
0:00:56 4/18/2009 4 18 2009 0 638 521728 4822104 695 39
12:01:45 4/11/2014 4 11 2014 12 909 525252 4822117 112 40
16:00:53 4/12/2009 4 12 2009 16 644 525399 4822118 112 40
12:00:41 4/17/2013 4 17 2013 12 658 525386 4822119 112 40
2:00:32 11/30/2010 11 30 2010 2 639 526210 4822122 107 41
12:00:21 4/12/2010 4 12 2010 12 650 524198 4822115 115 38
6:00:47 12/20/2012 12 20 2012 6 679 524291 4822116 115 38
2:00:55 2/18/2010 2 18 2010 2 644 526645 4822126 103 41
12:00:53 4/3/2014 4 3 2014 12 916 524314 4822118 115 38
18:00:43 3/31/2012 3 31 2012 18 670 524979 4822121 113 40
18:00:38 1/10/2010 1 10 2010 18 644 524233 4822118 115 38
18:00:55 4/16/2009 4 16 2009 18 644 526409 4822127 103 41
0:00:41 4/19/2010 4 19 2010 0 650 526866 4822130 99 41
14:00:47 4/16/2011 4 16 2011 14 662 525382 4822124 112 40
18:00:42 4/12/2009 4 12 2009 18 643 523179 4822117 299 40
18:00:44 3/24/2010 3 24 2010 18 652 525312 4822124 112 40
12:00:23 2/17/2010 2 17 2010 12 642 526045 4822127 107 41
22:00:54 12/30/2012 12 30 2012 22 680 523081 4822117 299 40
16:00:56 3/22/2014 3 22 2014 16 917 523525 4822119 300 40
14:01:00 3/29/2014 3 29 2014 14 909 525485 4822127 112 40
22:00:54 1/17/2010 1 17 2010 22 640 526658 4822132 103 41
22:00:48 4/17/2009 4 17 2009 22 638 521734 4822115 694 39
22:00:48 4/17/2009 4 17 2009 22 638 521734 4822115 695 39
10:00:54 3/28/2010 3 28 2010 10 639 524328 4822124 115 38
4:00:53 1/2/2014 1 2 2014 4 916 523370 4822121 300 40
14:00:41 3/24/2012 3 24 2012 14 666 524435 4822125 114 40
4:01:42 2/17/2010 2 17 2010 4 644 526652 4822133 103 41
18:00:44 4/12/2009 4 12 2009 18 635 523652 4822122 301 40
16:00:48 4/7/2014 4 7 2014 16 908 525223 4822128 112 40
18:00:41 4/3/2012 4 3 2012 18 673        525610  4822130 111     41
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18:00:50        4/16/2009       4       16      2009    18      643     523162  4822121 299     40
12:00:21        4/17/2011       4       17      2011    12      658     525092  4822128 113     40
18:00:39        12/30/2012      12      30      2012    18      680     523084  4822122 299     40
10:00:25        3/28/2010       3       28      2010    10      654     524252  4822126 115     38
14:00:36        2/18/2010       2       18      2010    14      644     526803  4822136 99      41
16:00:49        4/20/2008       4       20      2008    16      635     521641  4822117 694     39
16:00:49        4/20/2008       4       20      2008    16      635     521641  4822117 695     39
16:00:54        3/31/2012       3       31      2012    16      679     524128  4822126 115     38
0:00:53 4/18/2009       4       18      2009    0       633     521742  4822118 694     39
0:00:53 4/18/2009       4       18      2009    0       633     521742  4822118 695     39
6:00:55 12/14/2013      12      14      2013    6       911     526861  4822137 99      41
12:00:48        4/23/2011       4       23      2011    12      667     524912  4822130 113     40
10:00:46        1/11/2010       1       11      2010    10      633     523128  4822124 299     40
4:00:43 4/21/2008       4       21      2008    4       635     521747  4822120 694     39
4:00:43 4/21/2008       4       21      2008    4       635     521747  4822120 695     39
10:00:15        11/20/2010      11      20      2010    10      643     521883  4822121 694     39
10:00:15        11/20/2010      11      20      2010    10      643     521883  4822121 695     39
14:01:23        4/1/2014        4       1       2014    14      916     524430  4822130 114     40
18:01:17        3/27/2010       3       27      2010    18      644     526658  4822139 103     41
16:00:53        3/25/2010       3       25      2010    16      650     526910  4822140 99      41
2:00:50 11/28/2011      11      28      2011    2       663     523163  4822127 299     40
12:00:48        4/16/2011       4       16      2011    12      666     526033  4822138 107     41
18:00:47        4/19/2014       4       19      2014    18      917     526337  4822139 107     41
12:00:44        4/12/2010       4       12      2010    12      644     524232  4822132 115     38
16:00:39        3/31/2010       3       31      2010    16      651     525842  4822138 111     41
8:00:44 4/23/2008       4       23      2008    8       632     521850  4822125 694     39
8:00:44 4/23/2008       4       23      2008    8       632     521850  4822125 695     39
10:00:42        2/19/2010       2       19      2010    10      644     526633  4822142 103     41
16:00:42        4/3/2012        4       3       2012    16      670     526328  4822141 107     41
16:00:38        4/13/2010       4       13      2010    16      655     526000  4822140 107     41
0:00:54 1/28/2014       1       28      2014    0       916     522810  4822130 299     40
12:00:44        3/28/2010       3       28      2010    12      654     524253  4822135 115     38
22:00:54        4/17/2009       4       17      2009    22      633     521747  4822127 694     39
22:00:54        4/17/2009       4       17      2009    22      633     521747  4822127 695     39
22:00:54        3/27/2010       3       27      2010    22      638     521970  4822128 694     39
22:00:54        3/27/2010       3       27      2010    22      638     521970  4822128 695     39
8:00:33 12/12/2010      12      12      2010    8       639     524272  4822137 115     38
14:00:24        4/13/2008       4       13      2008    14      636     525341  4822141 112     40
16:00:19        3/31/2012       3       31      2012    16      666     524410  4822138 114     40
2:00:43 5/12/2011       5       12      2011    2       664     526584  4822146 103     41
2:00:47 4/15/2009       4       15      2009    2       646     522564  4822132 298     40
6:00:20 4/21/2008       4       21      2008    6       635     521743  4822130 694     39
6:00:20 4/21/2008       4       21      2008    6       635     521743  4822130 695     39
16:00:49        4/24/2011       4       24      2011    16      654     525781  4822146 111     41
16:00:15        4/11/2010       4       11      2010    16      654     525965  4822146 111     41
8:00:54 5/1/2011        5       1       2011    8       668     527252  4822152 100     41
14:00:47        3/31/2012       3       31      2012    14      679     524113  4822140 115     38
12:00:44        4/20/2008       4       20      2008    12      635     521979  4822133 297     40
18:00:20        4/5/2009        4       5       2009    18      633     522261  4822134 297     40
14:01:24        4/6/2010        4       6       2010    14      638     523673  4822139 301     40
0:00:55 12/14/2012      12      14      2012    0       670     528606  4822159 108     41
8:00:48 2/20/2010       2       20      2010    8       644     526478  4822150 103     41
12:00:53        4/2/2014        4       2       2014    12      913     523694  4822140 301     40
22:02:56        4/29/2011       4       29      2011    22      668     526815  4822153 99      41
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14:00:28        4/20/2008       4       20      2008    14      635     521972  4822136 694     39
14:00:28        4/20/2008       4       20      2008    14      635     521972  4822136 695     39
10:00:44        5/12/2011       5       12      2011    10      664     526053  4822152 107     41
2:01:11 5/5/2011        5       5       2011    2       668     527743  4822159 102     41
8:01:41 1/6/2013        1       6       2013    8       670     523252  4822142 300     40
12:00:55        4/17/2011       4       17      2011    12      663     524946  4822148 113     40
16:00:47        4/18/2014       4       18      2014    16      917     524563  4822147 114     40
0:00:45 1/5/2014        1       5       2014    0       916     522836  4822141 299     40
4:00:56 1/4/2014        1       4       2014    4       916     521945  4822138 694     39
4:00:56 1/4/2014        1       4       2014    4       916     521945  4822138 695     39
18:00:56        4/12/2009       4       12      2009    18      644     526578  4822155 103     41
16:00:48        3/31/2012       3       31      2012    16      670     524709  4822149 114     40
0:00:41 4/30/2011       4       30      2011    0       668     526816  4822157 99      41
22:01:41        4/11/2014       4       11      2014    22      916     526324  4822156 107     41
16:00:43        4/16/2011       4       16      2011    16      659     525699  4822153 111     41
10:00:37        4/24/2011       4       24      2011    10      665     523504  4822145 300     40
22:00:53        4/30/2014       4       30      2014    22      916     526557  4822158 103     41
2:00:23 11/30/2010      11      30      2010    2       650     524197  4822150 115     38
14:00:53        4/4/2014        4       4       2014    14      916     523685  4822149 301     40
2:00:30 4/19/2010       4       19      2010    2       650     526997  4822162 99      41
8:00:42 1/2/2014        1       2       2014    8       916     523354  4822149 300     40
6:00:47 3/29/2013       3       29      2013    6       663     521795  4822144 694     39
6:00:47 3/29/2013       3       29      2013    6       663     521795  4822144 695     39
18:00:44        3/27/2010       3       27      2010    18      655     526459  4822161 103     41
18:00:53        12/20/2009      12      20      2009    18      633     521964  4822145 694     39
18:00:53        12/20/2009      12      20      2009    18      633     521964  4822145 695     39
2:00:53 3/29/2013       3       29      2013    2       663     521798  4822144 694     39
2:00:53 3/29/2013       3       29      2013    2       663     521798  4822144 695     39
10:00:53        5/1/2011        5       1       2011    10      668     527551  4822166 100     41
20:00:48        4/17/2014       4       17      2014    20      909     523189  4822150 300     40
14:00:40        3/25/2014       3       25      2014    14      908     524840  4822156 113     40
2:00:20 4/18/2009       4       18      2009    2       638     521688  4822146 694     39
2:00:20 4/18/2009       4       18      2009    2       638     521688  4822146 695     39
8:01:23 4/21/2014       4       21      2014    8       916     521971  4822147 694     39
8:01:23 4/21/2014       4       21      2014    8       916     521971  4822147 695     39
14:00:26        4/21/2009       4       21      2009    14      642     525181  4822158 113     40
18:00:26        1/17/2010       1       17      2010    18      643     526597  4822164 103     41
4:01:16 11/30/2010      11      30      2010    4       650     524210  4822156 115     38
18:00:53        4/11/2008       4       11      2008    18      637     522250  4822150 297     40
8:00:48 1/7/2014        1       7       2014    8       916     522068  4822150 297     40
12:01:06        4/3/2014        4       3       2014    12      679     523693  4822156 301     40
8:01:13 4/3/2012        4       3       2012    8       677     522255  4822151 297     40
4:00:56 4/27/2013       4       27      2013    4       679     521675  4822150 694     39
4:00:56 4/27/2013       4       27      2013    4       679     521675  4822150 695     39
14:00:40        4/16/2009       4       16      2009    14      648     524736  4822161 114     40
22:01:26        1/5/2014        1       5       2014    22      917     524160  4822159 115     38
4:00:30 3/29/2013       3       29      2013    4       663     521793  4822151 694     39
4:00:30 3/29/2013       3       29      2013    4       663     521793  4822151 695     39
10:00:37        2/21/2010       2       21      2010    10      644     526176  4822167 107     41
16:00:47        3/31/2012       3       31      2012    16      676     524352  4822161 115     38
4:00:49 4/19/2010       4       19      2010    4       650     526982  4822173 99      41
6:00:54 1/6/2013        1       6       2013    6       670     523274  4822159 300     40
4:09:47 4/2/2012        4       2       2012    4       641     521636  4822154 694     39
4:09:47 4/2/2012        4       2       2012    4       641     521636  4822154 695     39
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14:00:10        5/1/2011        5       1       2011    14      664     525831  4822170 111     41
10:00:49        2/17/2010       2       17      2010    10      642     526540  4822173 103     41
2:00:48 5/2/2009        5       2       2009    2       644     526620  4822174 103     41
0:00:48 1/27/2010       1       27      2010    0       642     526761  4822175 103     41
14:00:41        4/23/2011       4       23      2011    14      668     525806  4822172 111     41
22:00:56        3/28/2013       3       28      2013    22      663     521972  4822159 694     39
22:00:56        3/28/2013       3       28      2013    22      663     521972  4822159 695     39
0:00:47 3/29/2013       3       29      2013    0       663     521978  4822159 297     40
8:00:50 4/4/2014        4       4       2014    8       916     522344  4822160 297     40
4:00:53 1/6/2013        1       6       2013    4       670     523287  4822164 300     40
2:00:48 1/2/2014        1       2       2014    2       916     523299  4822164 300     40
10:00:48        4/30/2009       4       30      2009    10      648     523543  4822165 300     40
0:00:55 4/9/2014        4       9       2014    0       916     526886  4822178 99      41
22:01:19        1/21/2012       1       21      2012    22      666     523283  4822164 300     40
8:00:54 1/16/2014       1       16      2014    8       913     528706  4822186 108     41
18:00:56        1/21/2012       1       21      2012    18      666     524316  4822169 115     38
8:00:27 2/18/2010       2       18      2010    8       644     526842  4822179 99      41
16:00:41        4/12/2010       4       12      2010    16      651     526357  4822177 107     41
10:00:19        4/30/2010       4       30      2010    10      639     524167  4822170 115     38
20:00:52        4/16/2014       4       16      2014    20      916     526593  4822179 103     41
2:00:41 1/6/2013        1       6       2013    2       670     523308  4822168 300     40
0:00:46 12/26/2013      12      26      2013    0       679     521593  4822163 694     39
0:00:46 12/26/2013      12      26      2013    0       679     521593  4822163 695     39
6:00:48 4/12/2014       4       12      2014    6       916     526145  4822180 107     41
0:00:53 4/15/2009       4       15      2009    0       646     522528  4822167 298     40
20:00:52        12/27/2013      12      27      2013    20      918     528725  4822191 108     41
18:00:56        5/10/2011       5       10      2011    18      668     525423  4822177 112     40
4:01:04 4/12/2014       4       12      2014    4       916     526146  4822180 107     41
18:00:43        5/12/2011       5       12      2011    18      655     525698  4822179 111     41
12:00:53        4/16/2011       4       16      2011    12      659     525840  4822181 111     41
18:00:47        4/7/2010        4       7       2010    18      638     521754  4822167 694     39
18:00:47        4/7/2010        4       7       2010    18      638     521754  4822167 695     39
0:00:18 1/2/2014        1       2       2014    0       916     523252  4822172 300     40
18:00:42        4/17/2011       4       17      2011    18      661     523478  4822173 300     40
20:00:55        1/5/2014        1       5       2014    20      917     524169  4822176 115     38
16:00:41        2/13/2013       2       13      2013    16      666     522200  4822170 297     40
6:01:03 12/17/2013      12      17      2013    6       916     524104  4822178 115     38
18:00:47        4/16/2009       4       16      2009    18      635     523102  4822175 299     40
18:00:48        5/12/2011       5       12      2011    18      664     526534  4822188 103     41
22:00:41        4/14/2009       4       14      2009    22      646     522539  4822174 298     40
10:00:56        4/14/2009       4       14      2009    10      643     525598  4822185 111     41
18:00:20        4/16/2011       4       16      2011    18      659     525160  4822183 113     40
8:01:07 12/20/2012      12      20      2012    8       679     524208  4822180 115     38
16:00:41        4/17/2011       4       17      2011    16      658     526631  4822189 103     41
22:00:54        4/18/2013       4       18      2013    22      677     522127  4822174 297     40
6:00:51 4/27/2010       4       27      2010    6       644     525074  4822185 113     40
2:00:55 4/12/2014       4       12      2014    2       916     526136  4822189 107     41
2:00:56 2/20/2010       2       20      2010    2       642     526534  4822192 103     41
2:00:47 4/10/2010       4       10      2010    2       655     527699  4822199 102     41
14:00:42        4/18/2013       4       18      2013    14      658     525788  4822192 111     41
2:00:53 2/3/2014        2       3       2014    2       916     522619  4822181 298     40
18:00:23        4/24/2011       4       24      2011    18      654     525659  4822193 111     41
4:00:55 4/4/2014        4       4       2014    4       913     522037  4822181 297     40
18:00:42        4/3/2012        4       3       2012    18      666     525930  4822195 111     41
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16:00:48        4/16/2011       4       16      2011    16      650     525370  4822193 112     40
4:00:43 4/12/2008       4       12      2008    4       637     522238  4822182 297     40
12:00:44        4/13/2010       4       13      2010    12      654     523786  4822188 301     40
18:02:45        4/7/2014        4       7       2014    18      908     525397  4822194 112     40
6:00:22 4/4/2014        4       4       2014    6       913     522037  4822182 297     40
16:00:43        4/12/2009       4       12      2009    16      642     525187  4822193 112     40
20:00:47        1/7/2014        1       7       2014    20      671     522881  4822186 299     40
2:00:49 4/12/2008       4       12      2008    2       637     522230  4822184 297     40
2:00:45 4/4/2014        4       4       2014    2       913     522064  4822184 297     40
2:00:56 5/2/2009        5       2       2009    2       645     526910  4822202 99      41
14:00:33        4/27/2010       4       27      2010    14      644     525303  4822196 112     40
22:00:56        1/7/2014        1       7       2014    22      671     522888  4822188 299     40
6:00:54 2/18/2010       2       18      2010    6       644     526833  4822203 99      41
22:00:20        4/30/2011       4       30      2011    22      668     526503  4822202 103     41
14:00:42        4/12/2009       4       12      2009    14      637     524848  4822196 113     40
8:00:50 4/25/2010       4       25      2010    8       646     524251  4822194 115     38
12:01:11        4/17/2011       4       17      2011    12      668     524676  4822195 114     40
18:00:26        1/8/2014        1       8       2014    18      671     522880  4822189 299     40
4:00:54 2/18/2010       2       18      2010    4       644     526829  4822204 99      41
16:00:50        1/8/2014        1       8       2014    16      671     523017  4822190 299     40
22:00:20        4/11/2008       4       11      2008    22      637     522229  4822187 297     40
10:01:12        2/18/2010       2       18      2010    10      644     526860  4822205 99      41
0:00:26 1/17/2010       1       17      2010    0       642     522728  4822190 298     40
22:00:41        4/1/2010        4       1       2010    22      642     522106  4822189 297     40
6:01:21 2/3/2014        2       3       2014    6       916     522675  4822191 298     40
16:00:41        4/20/2011       4       20      2011    16      668     525648  4822203 111     41
0:00:56 4/2/2010        4       2       2010    0       642     522104  4822190 297     40
10:00:50        2/17/2010       2       17      2010    10      644     526536  4822207 103     41
2:01:12 4/15/2014       4       15      2014    2       917     526248  4822206 107     41
22:00:28        4/25/2009       4       25      2009    22      644     526279  4822206 107     41
4:00:21 12/26/2013      12      26      2013    4       916     524125  4822198 115     38
18:00:42        3/24/2010       3       24      2010    18      650     526148  4822206 107     41
18:00:50        3/27/2010       3       27      2010    18      642     525469  4822203 112     40
4:00:48 2/7/2010        2       7       2010    4       642     528139  4822214 104     41
12:00:41        1/8/2014        1       8       2014    12      671     523051  4822195 299     40
0:00:49 4/12/2008       4       12      2008    0       637     522239  4822193 297     40
18:00:47        4/12/2009       4       12      2009    18      644     526444  4822208 103     41
14:00:54        1/8/2014        1       8       2014    14      671     523049  4822197 299     40
16:01:47        3/27/2010       3       27      2010    16      644     526440  4822209 103     41
6:00:53 2/18/2010       2       18      2010    6       642     526851  4822211 99      41
14:00:49        4/8/2014        4       8       2014    14      913     523626  4822199 301     40
16:00:43        3/24/2012       3       24      2012    16      666     524602  4822203 114     40
16:00:54        3/27/2010       3       27      2010    16      654     525634  4822207 111     41
6:00:26 4/19/2010       4       19      2010    6       650     526976  4822213 99      41
0:01:11 1/10/2010       1       10      2010    0       644     522529  4822197 298     40
8:00:48 3/28/2010       3       28      2010    8       654     524229  4822204 115     38
22:00:54        4/3/2014        4       3       2014    22      913     522149  4822197 297     40
4:00:42 2/18/2010       2       18      2010    4       642     526849  4822214 99      41
12:00:48        4/23/2011       4       23      2011    12      658     524814  4822207 113     40
8:00:48 2/7/2010        2       7       2010    8       642     528125  4822221 104     41
4:00:54 2/3/2014        2       3       2014    4       916     522674  4822201 298     40
4:02:17 1/28/2014       1       28      2014    4       916     522982  4822202 299     40
22:00:10        4/5/2009        4       5       2009    22      635     522203  4822200 297     40
2:00:30 1/28/2014       1       28      2014    2       916     522980  4822203 299     40
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16:00:53        4/16/2011       4       16      2011    16      669     525456  4822212 112     40
4:00:42 11/10/2010      11      10      2010    4       650     523627  4822205 301     40
16:00:24        4/10/2012       4       10      2012    16      666     525695  4822213 111     41
20:01:23        4/16/2014       4       16      2014    20      909     526630  4822217 103     41
6:00:53 1/4/2014        1       4       2014    6       916     522078  4822200 297     40
18:00:56        12/20/2009      12      20      2009    18      638     521980  4822200 297     40
14:02:34        3/25/2014       3       25      2014    14      916     524952  4822212 113     40
18:00:19        4/4/2012        4       4       2012    18      679     525595  4822215 111     41
14:00:49        4/18/2013       4       18      2013    14      677     525214  4822213 112     40
6:00:54 2/7/2010        2       7       2010    6       642     528129  4822225 104     41
18:00:48        4/5/2009        4       5       2009    18      635     522246  4822204 297     40
8:00:24 2/17/2010       2       17      2010    8       644     526592  4822220 103     41
12:00:42        4/1/2010        4       1       2010    12      644     524372  4822212 115     38
10:00:53        1/8/2014        1       8       2014    10      671     523037  4822208 299     40
18:00:42        4/10/2012       4       10      2012    18      671     525585  4822219 111     41
18:00:36        12/20/2009      12      20      2009    18      638     522059  4822207 644     41
12:00:48        3/26/2012       3       26      2012    12      678     524555  4822216 114     40
2:00:47 5/12/2011       5       12      2011    2       668     525600  4822220 111     41
14:01:00        4/2/2014        4       2       2014    14      913     523564  4822213 647     40
4:00:57 1/1/2013        1       1       2013    4       679     523772  4822214 648     40
0:00:41 4/6/2009        4       6       2009    0       635     522245  4822209 644     41
6:00:54 2/17/2010       2       17      2010    6       644     526589  4822225 103     41
2:00:50 4/1/2010        4       1       2010    2       653     524605  4822218 610     40
8:01:12 1/9/2014        1       9       2014    8       671     522498  4822212 645     40
14:00:43        1/13/2010       1       13      2010    14      642     526732  4822227 103     41
12:00:43        1/13/2010       1       13      2010    12      642     526733  4822228 103     41
0:00:34 2/20/2010       2       20      2010    0       644     526706  4822228 103     41
8:00:51 1/4/2014        1       4       2014    8       916     522205  4822212 644     41
8:00:41 3/25/2010       3       25      2010    8       653     522016  4822212 644     41
10:00:54        1/7/2014        1       7       2014    10      916     522195  4822213 644     41
6:00:55 12/17/2008      12      17      2008    6       632     523107  4822216 646     40
6:00:46 1/9/2014 1 9 2014 6 671 522497 4822214 645 40
4:00:26 4/30/2011 4 30 2011 4 668 526850 4822230 99 41
18:00:52 4/18/2013 4 18 2013 18 677 524773 4822223 610 40
2:00:51 1/9/2014 1 9 2014 2 671 522494 4822216 645 40
0:00:47 4/4/2014 4 4 2014 0 913 522101 4822214 644 41
12:01:11 3/25/2014 3 25 2014 12 916 524515 4822223 610 40
18:01:12 5/12/2011 5 12 2011 18 667 526629 4822232 103 41
0:00:47 2/12/2010 2 12 2010 0 642 526811 4822233 99 41
18:00:38 4/18/2013 4 18 2013 18 658 525256 4822227 608 40
10:01:11 4/3/2013 4 3 2013 10 663 521949 4822216 643 41
4:00:53 12/13/2013 12 13 2013 4 916 527819 4822238 102 41
18:00:41 4/13/2008 4 13 2008 18 633 522571 4822219 645 40
2:02:58 4/6/2010 4 6 2010 2 638 522999 4822221 646 40
18:00:41 4/14/2014 4 14 2014 18 908 525123 4822228 609 40
2:00:31 4/6/2012 4 6 2012 2 677 522249 4822218 644 41
16:00:42 4/17/2010 4 17 2010 16 654 526865 4822235 99 41
4:00:44 1/9/2014 1 9 2014 4 671 522505 4822219 645 40
6:00:55 11/14/2011 11 14 2011 6 665 523379 4822223 647 40
12:00:55 2/26/2010 2 26 2010 12 642 525570 4822231 608 40
8:00:25 4/11/2012 4 11 2012 8 678 524613 4822230 610 40
0:00:53 4/15/2009 4 15 2009 0 644 522667 4822224 645 40
18:00:41 4/17/2009 4 17 2009 18 645 525735 4822236 607 40
14:01:14 4/11/2014 4 11 2014 14 908 525130 4822234 609 40
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4:00:56 4/15/2014 4 15 2014 4 917 526716 4822240 600 40
14:00:41 4/16/2011 4 16 2011 14 659 525713 4822237 607 40
18:00:54 4/5/2010 4 5 2010 18 639 522332 4822225 644 41
22:00:53 4/14/2009 4 14 2009 22 644 522671 4822226 645 40
10:00:55 2/16/2010 2 16 2010 10 642 526587 4822240 600 40
22:00:55 4/26/2010 4 26 2010 22 644 525534 4822237 608 40
22:00:41 12/2/2011 12 2 2011 22 659 523091 4822229 646 40
6:00:55 5/1/2014 5 1 2014 6 916 526191 4822240 603 40
12:00:53 1/7/2014 1 7 2014 12 916 522198 4822228 644 41
18:00:51 5/15/2011 5 15 2011 18 664 524616 4822237 610 40
22:00:55 4/17/2014 4 17 2014 22 909 522621 4822230 645 40
12:00:42 4/13/2008 4 13 2008 12 633 524559 4822237 610 40
10:00:26 4/13/2008 4 13 2008 10 633 524554 4822237 610 40
18:00:27 12/20/2009 12 20 2009 18 633 522083 4822229 644 41
2:01:23 2/20/2010 2 20 2010 2 644 526556 4822245 600 40
18:00:56 4/5/2012 4 5 2012 18 678 525539 4822242 608 40
22:00:47 1/16/2014 1 16 2014 22 913 528863 4822256 606 40
0:00:53 4/6/2012 4 6 2012 0 677 522243 4822232 644 41
20:00:52 4/7/2014 4 7 2014 20 908 525767 4822246 607 40
8:00:47 5/1/2014 5 1 2014 8 916 525509 4822246 608 40
0:00:42 1/2/2013 1 2 2013 0 670 523985 4822241 648 40
2:00:47 12/13/2013 12 13 2013 2 916 527844 4822256 598 40
14:00:39 4/23/2011 4 23 2011 14 654 525208 4822246 608 40
8:01:12 4/15/2010 4 15 2010 8 652 522382 4822237 645 40
0:00:26 4/18/2009 4 18 2009 0 645 526727 4822253 600 40
12:00:41 3/26/2012 3 26 2012 12 675 524565 4822245 610 40
22:00:55 4/17/2014 4 17 2014 22 917 522609 4822239 645 40
10:00:50 5/15/2011 5 15 2011 10 666 526612 4822254 600 40
2:00:55 1/2/2013 1 2 2013 2 670 523989 4822245 620 39
10:00:52 5/16/2011 5 16 2011 10 666 526329 4822254 603 40
10:00:42 2/19/2010 2 19 2010 10 642 526458 4822255 600 40
12:00:44 4/13/2008 4 13 2008 12 631 524591 4822248 610 40
20:01:47 1/16/2014 1 16 2014 20 913 528868 4822266 606 40
0:00:53 3/28/2010 3 28 2010 0 638 521915 4822240 643 41
20:01:12 1/8/2014 1 8 2014 20 671 522773 4822242 645 40
14:00:41 4/17/2010 4 17 2010 14 654 526876 4822258 596 40
14:02:11 4/5/2010 4 5 2010 14 638 523989 4822247 620 39
18:00:53 2/8/2010 2 8 2010 18 642 529040 4822267 606 40
16:00:46 4/13/2011 4 13 2011 16 641 521698 4822240 643 41
6:00:18 4/13/2008 4 13 2008 6 637 522951 4822245 646 40
10:00:53 4/13/2008 4 13 2008 10 631 524591 4822251 610 40
14:00:40 3/24/2010 3 24 2010 14 655 525171 4822253 609 40
14:00:54 4/7/2014 4 7 2014 14 909 525006 4822253 609 40
14:00:58 4/18/2014 4 18 2014 14 917 524486 4822252 610 40
2:00:48 4/18/2009 4 18 2009 2 633 521694 4822243 643 41
18:00:49 5/5/2010 5 5 2010 18 639 524538 4822255 610 40
0:00:42 12/19/2009 12 19 2009 0 638 521607 4822247 643 41
16:00:43 3/24/2010 3 24 2010 16 655 525235 4822259 608 40
0:00:24 11/30/2010 11 30 2010 0 650 524498 4822257 610 40
12:00:42 4/21/2008 4 21 2008 12 635 522093 4822249 644 41
2:00:25 12/2/2010 12 2 2010 2 642 526223 4822264 603 40
8:00:47 4/13/2008 4 13 2008 8 631 522999 4822253 646 40
18:00:42 1/11/2010 1 11 2010 18 639 525181 4822261 609 40
4:01:50 3/24/2010 3 24 2010 4 746 525752 4822264 607 40
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12:00:36 2/16/2010 2 16 2010 12 642 526144 4822267 603 40
16:00:53 4/22/2010 4 22 2010 16 640 526473 4822269 600 40
14:00:44 3/26/2013 3 26 2013 14 658 524039 4822260 620 39
4:00:48 4/14/2008 4 14 2008 4 631 523000 4822257 646 40
2:00:55 4/30/2011 4 30 2011 2 668 526809 4822272 596 40
16:00:42 4/18/2013 4 18 2013 16 677 525115 4822265 609 40
6:00:53 4/6/2012 4 6 2012 6 673 526693 4822271 600 40
10:00:48 2/21/2010 2 21 2010 10 642 526310 4822270 603 40
10:00:54 5/8/2010 5 8 2010 10 639 525944 4822269 607 40
8:00:48 4/13/2008 4 13 2008 8 637 522991 4822259 646 40
6:00:41 1/28/2014 1 28 2014 6 916 522985 4822259 646 40
6:00:47 12/17/2008 12 17 2008 6 635 523166 4822261 646 40
6:00:41 11/25/2010 11 25 2010 6 650 524508 4822266 610 40
14:00:53 4/12/2008 4 12 2008 14 632 525084 4822268 609 40
20:00:42 4/4/2013 4 4 2013 20 663 521643 4822257 643 41
6:01:23 4/30/2011 4 30 2011 6 668 526577 4822275 600 40
4:00:53 4/13/2008 4 13 2008 4 637 522972 4822262 646 40
14:00:43 2/16/2010 2 16 2010 14 642 526198 4822274 603 40
18:00:54 4/29/2008 4 29 2008 18 637 525313 4822271 608 40
18:01:12 5/2/2011 5 2 2011 18 665 524912 4822270 609 40
18:00:53 12/1/2010 12 1 2010 18 650 523969 4822267 648 40
14:00:49 5/1/2011 5 1 2011 14 665 524854 4822270 609 40
16:00:47 3/25/2010 3 25 2010 16 652 526321 4822276 603 40
6:01:00 4/15/2009 4 15 2009 6 644 523037 4822264 646 40
8:00:40 4/20/2011 4 20 2011 8 647 521801 4822261 643 41
0:00:23 12/3/2011 12 3 2011 0 659 523120 4822266 646 40
14:00:53 4/1/2010 4 1 2010 14 642 524521 4822272 610 40
16:00:42 4/21/2009 4 21 2009 16 642 525202 4822276 608 40
6:00:55 12/14/2013 12 14 2013 6 909 526657 4822283 600 40
6:00:47 4/14/2008 4 14 2008 6 631 522943 4822269 646 40
4:00:19 5/1/2011 5 1 2011 4 667 522025 4822266 644 41
12:00:54 2/16/2010 2 16 2010 12 644 526229 4822283 603 40
8:01:23 1/28/2014 1 28 2014 8 916 522990 4822271 646 40
2:00:54 1/5/2014 1 5 2014 2 916 522927 4822271 646 40
2:00:54 1/9/2010 1 9 2010 2 644 522677 4822271 645 40
8:00:56 1/9/2012 1 9 2012 8 665 526970 4822287 596 40
16:00:47 4/1/2010 4 1 2010 16 642 524551 4822277 610 40
4:00:54 4/15/2009 4 15 2009 4 644 523017 4822272 646 40
8:00:55 1/12/2010 1 12 2010 8 640 526440 4822285 600 40
12:00:50 2/21/2010 2 21 2010 12 642 526304 4822285 603 40
10:00:56 4/10/2014 4 10 2014 10 914 523583 4822275 647 40
12:00:48 3/25/2010 3 25 2010 12 639 525031 4822280 609 40
14:00:47 4/17/2011 4 17 2011 14 664 526003 4822284 603 40
18:00:27 4/8/2014 4 8 2014 18 916 526107 4822285 603 40
4:00:47 4/6/2012 4 6 2012 4 673 526692 4822288 600 40
12:00:54 4/18/2011 4 18 2011 12 647 521837 4822271 643 41
10:00:53 5/11/2011 5 11 2011 10 668 525499 4822284 608 40
18:00:41 4/10/2009 4 10 2009 18 637 523363 4822277 647 40
12:00:40 4/11/2008 4 11 2008 12 635 524240 4822280 620 39
14:00:34 4/18/2011 4 18 2011 14 647 521914 4822274 643 41
18:00:41 4/14/2011 4 14 2011 18 662 521653 4822274 643 41
18:00:55 4/6/2009 4 6 2009 18 635 522384 4822277 645 40
6:00:47 4/11/2010 4 11 2010 6 642 528534 4822300 605 40
10:00:53 4/1/2010 4 1 2010 10 642 524522 4822286 610 40
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12:00:41 4/18/2011 4 18 2011 12 661 521837 4822277 643 41
18:00:58 4/27/2008 4 27 2008 18 631 522213 4822278 644 41
12:00:54 4/6/2013 4 6 2013 12 677 524414 4822287 610 40
14:00:44 4/18/2011 4 18 2011 14 661 521849 4822279 643 41
16:01:05 3/25/2010 3 25 2010 16 643 526707 4822296 600 40
10:00:47 5/14/2011 5 14 2011 10 664 525191 4822291 608 40
6:00:54 1/6/2014 1 6 2014 6 916 523043 4822283 646 40
22:00:58 1/5/2014 1 5 2014 22 908 523094 4822284 646 40
14:00:21 5/1/2011 5 1 2011 14 666 525508 4822293 608 40
14:00:47 4/23/2008 4 23 2008 14 632 522071 4822281 644 41
4:00:42 4/27/2010 4 27 2010 4 644 525041 4822293 609 40
6:00:47 4/4/2014 4 4 2014 6 909 524569 4822291 610 40
18:00:53 4/4/2012 4 4 2012 18 675 526066 4822297 603 40
18:00:41 12/21/2010 12 21 2010 18 642 524497 4822293 610 40
16:00:41 4/13/2010 4 13 2010 16 642 525198 4822296 608 40
14:00:35 4/4/2012 4 4 2012 14 678 525897 4822300 607 40
10:01:17 3/31/2010 3 31 2010 10 642 526623 4822303 600 40
18:00:55 4/13/2008 4 13 2008 18 633 522375 4822287 645 40
20:00:53 1/5/2014 1 5 2014 20 908 523099 4822291 646 40
4:00:56 4/4/2014 4 4 2014 4 909 524571 4822296 610 40
18:00:42 4/3/2012 4 3 2012 18 678 526485 4822304 600 40
0:00:54 4/17/2008 4 17 2008 0 637 522882 4822293 646 40
12:00:23 4/13/2009 4 13 2009 12 647 523553 4822295 647 40
12:00:24 4/1/2010 4 1 2010 12 642 524515 4822300 610 40
6:00:43 12/13/2013 12 13 2013 6 911 526674 4822309 600 40
2:00:54 4/4/2014 4 4 2014 2 909 524709 4822302 610 40
0:00:48 12/13/2013 12 13 2013 0 916 528379 4822317 602 40
10:00:17 4/20/2008 4 20 2008 10 635 521821 4822293 643 41
16:00:54 4/8/2010 4 8 2010 16 646 525611 4822306 607 40
8:00:54 4/21/2008 4 21 2008 8 635 521871 4822294 643 41
14:00:53 4/13/2009 4 13 2009 14 647 523558 4822300 647 40
18:00:39 4/11/2010 4 11 2010 18 647 521627 4822293 643 41
22:00:21 4/16/2008 4 16 2008 22 637 522879 4822298 646 40
18:00:42 4/4/2012 4 4 2012 18 676 526066 4822310 603 40
8:00:33 3/28/2010 3 28 2010 8 642 524623 4822305 610 40
10:01:07 4/3/2013 4 3 2013 10 677 521994 4822296 644 41
4:01:12 4/6/2012 4 6 2012 4 670 526638 4822313 600 40
6:00:50 12/13/2013 12 13 2013 6 907 526892 4822314 596 40
6:00:42 4/6/2012 4 6 2012 6 670 526640 4822314 600 40
0:00:53 1/18/2010 1 18 2010 0 640 526669 4822315 600 40
22:00:58 1/17/2010 1 17 2010 22 643 526754 4822315 600 40
18:00:53 4/29/2011 4 29 2011 18 668 526747 4822316 600 40
6:00:44 1/6/2014 1 6 2014 6 908 522676 4822301 645 40
18:00:46 4/4/2012 4 4 2012 18 670 527203 4822319 596 40
4:00:56 3/28/2010 3 28 2010 4 642 524534 4822309 610 40
14:00:20 4/4/2012 4 4 2012 14 675 525836 4822314 607 40
18:00:42 4/3/2012 4 3 2012 18 670 526583 4822318 600 40
10:00:41 4/21/2008 4 21 2008 10 635 521936 4822301 643 41
14:00:53 2/16/2010 2 16 2010 14 644 526263 4822317 603 40
12:00:53 2/18/2010 2 18 2010 12 644 526640 4822319 600 40
16:00:43 4/4/2012 4 4 2012 16 675 525833 4822316 607 40
12:01:12 2/26/2010 2 26 2010 12 644 525519 4822316 608 40
2:01:17 3/28/2010 3 28 2010 2 642 524536 4822314 610 40
14:00:54 4/17/2008 4 17 2008 14 637 523926 4822311 648 40
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0:00:48 1/8/2014 1 8 2014 0 671 522852 4822308 646 40
18:00:53 4/7/2014 4 7 2014 18 913 522535 4822308 645 40
16:00:46 2/16/2010 2 16 2010 16 644 526258 4822322 603 40
12:01:17 2/17/2010 2 17 2010 12 644 526202 4822322 603 40
18:00:48 3/31/2012 3 31 2012 18 666 524491 4822317 610 40
4:00:31 4/6/2012 4 6 2012 4 666 526671 4822326 600 40
18:00:48 3/31/2012 3 31 2012 18 676 524325 4822317 620 39
0:00:26 2/12/2010 2 12 2010 0 639 526890 4822327 596 40
14:00:41 4/5/2012 4 5 2012 14 672 525974 4822324 607 40
18:01:12 3/24/2010 3 24 2010 18 642 525190 4822321 608 40
12:00:26 1/13/2010 1 13 2010 12 643 526359 4822326 603 40
8:00:23 4/20/2008 4 20 2008 8 635 521791 4822310 643 41
14:00:43 1/29/2012 1 29 2012 14 665 523229 4822315 647 40
18:00:21 4/27/2008 4 27 2008 18 634 522210 4822312 644 41
18:00:42 1/11/2010 1 11 2010 18 644 525016 4822322 609 40
6:00:26 2/20/2010 2 20 2010 6 644 526639 4822329 600 40
10:00:45 5/4/2009 5 4 2009 10 644 524098 4822320 620 39
18:00:54 4/4/2010 4 4 2010 18 650 523494 4822318 647 40
14:01:12 4/4/2012 4 4 2012 14 672 525778 4822327 607 40
4:00:56 2/20/2010 2 20 2010 4 644 526634 4822330 600 40
16:00:42 4/17/2009 4 17 2009 16 645 525369 4822326 608 40
6:00:42 4/27/2013 4 27 2013 6 679 521794 4822314 643 41
4:00:27 2/20/2010 2 20 2010 4 642 526675 4822332 600 40
14:00:42 4/5/2012 4 5 2012 14 675 525577 4822328 608 40
6:00:43 4/6/2012 4 6 2012 6 666 526662 4822332 600 40
14:00:47 1/16/2010 1 16 2010 14 642 526042 4822330 603 40
0:00:42 1/9/2014 1 9 2014 0 671 522699 4822319 645 40
22:00:40 1/8/2014 1 8 2014 22 671 522701 4822319 645 40
2:01:02 12/13/2013 12 13 2013 2 907 526630 4822335 600 40
6:00:55 3/24/2010 3 24 2010 6 746 525821 4822332 607 40
8:01:02 4/28/2008 4 28 2008 8 631 522153 4822319 644 41
12:00:44 4/13/2009 4 13 2009 12 646 523365 4822324 647 40
14:00:54 4/12/2010 4 12 2010 14 640 525988 4822334 607 40
20:01:07 4/17/2014 4 17 2014 20 917 523586 4822325 648 40
16:00:47 4/8/2010 4 8 2010 16 642 525668 4822334 607 40
12:00:56 1/16/2010 1 16 2010 12 642 526042 4822335 603 40
10:00:54 1/31/2014 1 31 2014 10 918 530171 4822353 599 40
18:00:53 2/17/2010 2 17 2010 18 644 526604 4822338 600 40
4:00:33 12/13/2013 12 13 2013 4 907 526593 4822338 600 40
6:01:14 2/20/2010 2 20 2010 6 642 526684 4822340 600 40
16:00:42 4/18/2013 4 18 2013 16 658 525799 4822338 607 40
0:00:53 5/1/2014 5 1 2014 0 916 526861 4822342 596 40
14:00:53 1/13/2010 1 13 2010 14 643 526346 4822340 603 40
16:00:26 3/31/2012 3 31 2012 16 675 524341 4822333 620 39
16:00:25 4/4/2012 4 4 2012 16 672 525782 4822339 607 40
6:00:55 11/27/2011 11 27 2011 6 801 523181 4822330 647 40
14:00:42 1/7/2014 1 7 2014 14 916 522178 4822327 644 41
18:01:56 4/11/2010 4 11 2010 18 641 521625 4822326 643 41
22:00:51 4/18/2013 4 18 2013 22 658 522194 4822328 644 41
6:00:41 4/25/2010 4 25 2010 6 646 523915 4822334 648 40
22:00:56 4/7/2010 4 7 2010 22 638 522196 4822329 644 41
18:01:08 4/12/2009 4 12 2009 18 640 523095 4822333 646 40
18:00:56 4/22/2010 4 22 2010 18 652 525842 4822343 607 40
0:01:57 12/20/2009 12 20 2009 0 633 521620 4822330 643 41
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4:00:55 12/18/2012 12 18 2012 4 666 526786 4822349 600 40
14:00:43 4/12/2010 4 12 2010 14 639 525698 4822345 607 40
0:00:48 4/5/2012 4 5 2012 0 670 527740 4822354 598 40
18:00:42 4/29/2008 4 29 2008 18 637 525164 4822344 609 40
8:00:53 4/15/2011 4 15 2011 8 662 522285 4822334 644 41
16:00:50 4/17/2008 4 17 2008 16 637 523163 4822337 646 40
16:00:26 4/13/2009 4 13 2009 16 643 524714 4822343 610 40
6:00:54 3/28/2010 3 28 2010 6 642 524469 4822343 610 40
14:00:54 3/31/2010 3 31 2010 14 651 525935 4822350 607 40
16:00:54 4/4/2012 4 4 2012 16 678 525895 4822350 607 40
4:00:53 4/20/2008 4 20 2008 4 635 521662 4822336 643 41
0:00:48 1/17/2010 1 17 2010 0 639 522899 4822340 646 40
22:01:05 4/19/2010 4 19 2010 22 650 527412 4822358 597 40
2:00:54 4/5/2010 4 5 2010 2 653 521928 4822338 643 41
4:00:23 1/8/2014 1 8 2014 4 671 522850 4822342 646 40
16:00:53 4/13/2008 4 13 2008 16 631 523023 4822343 646 40
18:00:23 4/12/2008 4 12 2008 18 635 523417 4822345 647 40
4:00:14 4/5/2010 4 5 2010 4 653 521920 4822341 643 41
10:00:27 1/16/2010 1 16 2010 10 642 526061 4822355 603 40
2:00:54 1/29/2014 1 29 2014 2 918 529216 4822369 606 40
18:00:42 4/27/2008 4 27 2008 18 633 523099 4822346 646 40
2:00:48 1/8/2014 1 8 2014 2 671 522852 4822345 646 40
12:00:49 2/20/2010 2 20 2010 12 644 526593 4822359 600 40
8:00:42 1/5/2014 1 5 2014 8 916 523106 4822346 646 40
6:01:13 4/20/2008 4 20 2008 6 635 521658 4822342 643 41
14:00:24 4/23/2011 4 23 2011 14 667 524998 4822353 609 40
14:00:21 2/20/2010 2 20 2010 14 644 527093 4822362 596 40
14:00:31 4/13/2009 4 13 2009 14 646 523435 4822348 647 40
8:01:23 4/20/2011 4 20 2011 8 641 521704 4822343 643 41
18:00:54 4/17/2008 4 17 2008 18 637 523158 4822348 646 40
0:00:40 4/15/2011 4 15 2011 0 662 521691 4822344 643 41
4:00:47 1/6/2014 1 6 2014 4 908 522696 4822347 645 40
22:00:54 4/19/2010 4 19 2010 22 654 527423 4822365 597 40
16:00:47 4/4/2012 4 4 2012 16 676 525949 4822359 607 40
0:00:49 4/26/2009 4 26 2009 0 644 526435 4822361 600 40
4:00:49 4/25/2010 4 25 2010 4 654 523827 4822352 648 40
22:00:47 4/4/2012 4 4 2012 22 670 527427 4822367 597 40
22:00:56 4/14/2011 4 14 2011 22 662 521688 4822346 643 41
14:00:26 4/4/2012 4 4 2012 14 679 525951 4822363 607 40
22:00:27 4/18/2010 4 18 2010 22 650 526575 4822365 600 40
4:00:54 11/27/2011 11 27 2011 4 801 523101 4822353 646 40
0:00:55 3/28/2010 3 28 2010 0 642 524401 4822358 610 40
14:00:24 4/11/2014 4 11 2014 14 909 525335 4822362 608 40
16:00:35 3/25/2010 3 25 2010 16 746 526759 4822368 600 40
0:00:36 4/1/2012 4 1 2012 0 675 523504 4822357 647 40
10:00:44 4/14/2008 4 14 2008 10 636 524528 4822362 610 40
22:00:54 3/31/2012 3 31 2012 22 675 523504 4822358 647 40
16:00:23 4/23/2008 4 23 2008 16 632 522080 4822354 644 41
0:00:47 1/9/2010 1 9 2010 0 639 523973 4822362 648 40
14:00:47 4/16/2011 4 16 2011 14 668 525776 4822369 607 40
16:00:41 4/12/2009 4 12 2009 16 637 524996 4822366 609 40
18:00:54 4/13/2008 4 13 2008 18 635 522575 4822358 645 40
4:00:43 1/2/2013 1 2 2013 4 670 524054 4822363 620 39
16:00:47 4/1/2014 4 1 2014 16 909 524471 4822365 610 40
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18:00:48 4/11/2010 4 11 2010 18 654 526036 4822371 603 40
18:00:57 4/10/2010 4 10 2010 18 641 521639 4822356 643 41
4:00:42 1/29/2014 1 29 2014 4 918 529227 4822385 604 40
6:01:11 1/8/2014 1 8 2014 6 671 522815 4822361 646 40
16:00:42 4/22/2010 4 22 2010 16 652 525704 4822372 607 40
4:00:36 1/6/2014 1 6 2014 4 916 523037 4822362 646 40
4:00:54 3/28/2010 3 28 2010 4 654 524322 4822367 620 39
6:00:44 3/28/2010 3 28 2010 6 654 524317 4822367 620 39
22:00:46 4/10/2010 4 10 2010 22 641 521663 4822358 643 41
14:00:41 4/13/2009 4 13 2009 14 638 523476 4822364 647 40
16:00:42 4/21/2011 4 21 2011 16 668 526663 4822376 600 40
2:00:48 3/28/2010 3 28 2010 2 654 524238 4822368 620 39
12:00:53 4/13/2009 4 13 2009 12 638 523472 4822366 647 40
14:00:23 2/20/2010 2 20 2010 14 642 527114 4822381 596 40
18:00:44 5/12/2011 5 12 2011 18 654 526537 4822380 600 40
12:00:41 4/29/2011 4 29 2011 12 668 526366 4822380 603 40
18:00:56 1/25/2010 1 25 2010 18 639 527934 4822386 598 40
18:00:51 4/5/2012 4 5 2012 18 675 525450 4822377 608 40
14:00:54 3/25/2014 3 25 2014 14 909 525020 4822376 609 40
18:00:17 4/11/2009 4 11 2009 18 635 523069 4822369 646 40
2:00:48 5/1/2014 5 1 2014 2 916 526448 4822382 600 40
8:00:53 1/8/2014 1 8 2014 8 671 522815 4822369 646 40
18:00:47 4/8/2010 4 8 2010 18 646 526225 4822382 603 40
18:00:23 4/26/2009 4 26 2009 18 646 522389 4822368 645 40
20:00:23 4/11/2014 4 11 2014 20 908 524002 4822374 620 39
18:00:55 1/10/2010 1 10 2010 18 639 523202 4822371 647 40
16:01:29 1/9/2014 1 9 2014 16 916 524592 4822376 610 40
18:00:31 4/4/2012 4 4 2012 18 672 525612 4822381 607 40
16:00:59 1/8/2013 1 8 2013 16 670 523113 4822373 646 40
14:00:51 2/17/2010 2 17 2010 14 644 526348 4822385 603 40
10:01:07 3/25/2014 3 25 2014 10 913 525790 4822383 607 40
4:00:50 4/25/2010 4 25 2010 4 646 523804 4822375 648 40
18:00:44 4/8/2012 4 8 2012 18 666 525764 4822383 607 40
4:00:43 12/13/2013 12 13 2013 4 911 526655 4822387 600 40
8:00:35 4/14/2009 4 14 2009 8 643 525471 4822382 608 40
14:00:41 4/4/2012 4 4 2012 14 676 526012 4822385 603 40
18:00:25 5/12/2011 5 12 2011 18 666 526325 4822387 603 40
16:00:41 2/17/2010 2 17 2010 16 644 526426 4822388 600 40
18:00:35 4/11/2012 4 11 2012 18 675 526523 4822389 600 40
10:00:47 4/17/2008 4 17 2008 10 637 524241 4822381 620 39
0:00:57 1/18/2010 1 18 2010 0 643 526825 4822393 596 40
18:00:42 4/2/2010 4 2 2010 18 653 523540 4822381 647 40
4:00:57 12/21/2011 12 21 2011 4 657 523466 4822381 647 40
12:00:53 4/10/2012 4 10 2012 12 675 525070 4822387 609 40
8:00:35 4/11/2012 4 11 2012 8 671 524733 4822386 610 40
4:00:47 5/1/2014 5 1 2014 4 916 526568 4822393 600 40
18:00:41 1/12/2010 1 12 2010 18 644 524312 4822386 620 39
2:00:47 11/27/2011 11 27 2011 2 801 523024 4822381 646 40
16:00:24 4/4/2012 4 4 2012 16 679 525892 4822392 607 40
0:00:56 11/27/2011 11 27 2011 0 801 523025 4822381 646 40
2:00:53 5/14/2011 5 14 2011 2 654 525623 4822391 607 40
2:01:07 2/7/2010 2 7 2010 2 642 528512 4822404 605 40
16:00:24 4/8/2012 4 8 2012 16 666 525744 4822395 607 40
10:00:54 1/15/2014 1 15 2014 10 913 527420 4822401 597 40
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10:00:30 4/14/2008 4 14 2008 10 631 524501 4822390 610 40
12:00:52 1/15/2014 1 15 2014 12 913 527484 4822402 597 40
16:01:23 3/25/2010 3 25 2010 16 644 526639 4822399 600 40
2:00:56 4/27/2010 4 27 2010 2 644 524994 4822394 609 40
14:00:44 4/5/2012 4 5 2012 14 678 525542 4822396 608 40
6:00:43 12/28/2012 12 28 2012 6 675 523859 4822390 648 40
18:01:42 3/27/2010 3 27 2010 18 639 525840 4822398 607 40
8:00:53 4/1/2010 4 1 2010 8 642 524544 4822394 610 40
22:00:48 4/3/2014 4 3 2014 22 909 524745 4822395 610 40
16:00:28 4/23/2011 4 23 2011 16 666 525796 4822399 607 40
0:00:54 12/23/2010 12 23 2010 0 642 524744 4822396 610 40
0:00:41 4/4/2014 4 4 2014 0 909 524747 4822396 610 40
18:00:56 5/14/2011 5 14 2011 18 667 525227 4822399 608 40
4:00:42 12/28/2012 12 28 2012 4 675 523854 4822394 648 40
18:02:10 11/23/2009 11 23 2009 18 642 521626 4822387 643 41
18:00:56 1/8/2013 1 8 2013 18 670 523078 4822393 646 40
6:00:44 11/28/2011 11 28 2011 6 801 523095 4822395 646 40
18:00:53 12/22/2010 12 22 2010 18 642 524710 4822401 610 40
8:00:47 4/1/2010 4 1 2010 8 644 524447 4822401 610 40
22:00:54 3/27/2010 3 27 2010 22 642 524314 4822401 620 39
8:00:54 4/12/2009 4 12 2009 8 646 523062 4822397 646 40
6:00:42 4/22/2009 4 22 2009 6 645 526635 4822410 600 40
10:00:53 4/10/2014 4 10 2014 10 917 523582 4822399 648 40
6:00:41 1/15/2014 1 15 2014 6 913 527270 4822413 597 40
22:01:29 12/22/2010 12 22 2010 22 642 524715 4822403 610 40
16:00:47 1/7/2014 1 7 2014 16 916 522197 4822396 644 41
14:01:24 2/13/2013 2 13 2013 14 666 522368 4822397 644 41
8:00:54 2/23/2010 2 23 2010 8 644 525727 4822409 607 40
18:00:57 1/27/2010 1 27 2010 18 644 526052 4822411 603 40
14:00:46 4/13/2009 4 13 2009 14 633 523487 4822403 647 40
14:00:23 4/29/2008 4 29 2008 14 637 525248 4822410 608 40
10:00:34 2/20/2010 2 20 2010 10 644 526313 4822414 603 40
16:00:26 4/11/2014 4 11 2014 16 908 524976 4822410 609 40
8:00:35 4/20/2011 4 20 2011 8 661 521787 4822399 643 41
10:00:23 4/14/2008 4 14 2008 10 632 524601 4822410 610 40
18:00:53 4/14/2009 4 14 2009 18 647 521818 4822401 643 41
8:00:54 1/15/2014 1 15 2014 8 913 527267 4822421 597 40
18:00:42 4/10/2009 4 10 2009 18 637 523832 4822408 648 40
12:00:48 2/20/2010 2 20 2010 12 642 526667 4822419 600 40
18:00:54 12/22/2010 12 22 2010 18 642 524766 4822412 610 40
0:00:56 12/7/2013 12 7 2013 0 916 526650 4822420 600 40
16:00:42 4/5/2012 4 5 2012 16 672 525999 4822418 603 40
14:00:43 4/8/2011 4 8 2011 14 668 524871 4822414 609 40
0:00:53 12/13/2013 12 13 2013 0 911 526520 4822420 600 40
16:00:24 4/12/2014 4 12 2014 16 908 524989 4822415 609 40
2:00:55 5/3/2014 5 3 2014 2 916 525089 4822418 609 40
0:00:42 1/6/2014 1 6 2014 0 908 522777 4822410 646 40
2:01:00 12/22/2010 12 22 2010 2 642 524702 4822418 610 40
12:00:48 4/17/2008 4 17 2008 12 637 524128 4822416 620 39
2:00:41 1/6/2014 1 6 2014 2 908 522773 4822411 645 40
10:00:48 4/17/2008 4 17 2008 10 631 524225 4822417 620 39
20:00:47 1/7/2013 1 7 2013 20 670 523107 4822413 646 40
2:01:25 4/16/2010 4 16 2010 2 650 525543 4822422 608 40
8:00:47 2/17/2010 2 17 2010 8 642 526084 4822425 603 40
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2:00:30 2/17/2010 2 17 2010 2 644 526162 4822425 603 40
0:00:38 4/15/2014 4 15 2014 0 917 525917 4822424 607 40
6:00:54 12/26/2013 12 26 2013 6 916 524678 4822420 610 40
18:00:47 4/7/2009 4 7 2009 18 637 524697 4822420 610 40
16:00:47 4/5/2012 4 5 2012 16 678 525545 4822424 608 40
16:00:48 2/25/2012 2 25 2012 16 666 526375 4822427 603 40
10:00:35 2/26/2010 2 26 2010 10 642 525213 4822423 608 40
8:00:52 11/29/2013 11 29 2013 8 914 522987 4822416 646 40
2:00:40 5/15/2011 5 15 2011 2 667 523471 4822417 647 40
18:00:43 1/12/2010 1 12 2010 18 639 524293 4822421 620 39
14:00:44 2/22/2010 2 22 2010 14 644 525629 4822426 607 40
22:00:42 4/7/2009 4 7 2009 22 637 522586 4822415 645 40
18:00:42 4/8/2010 4 8 2010 18 642 525973 4822428 607 40
16:01:17 4/8/2010 4 8 2010 16 746 525479 4822426 608 40
16:00:47 4/6/2010 4 6 2010 16 655 526666 4822431 600 40
14:00:53 4/22/2010 4 22 2010 14 652 525627 4822428 607 40
14:01:11 1/9/2014 1 9 2014 14 916 524802 4822425 609 40
12:00:47 4/13/2009 4 13 2009 12 633 523477 4822420 647 40
16:00:48 4/8/2011 4 8 2011 16 668 524872 4822425 609 40
22:00:42 1/28/2014 1 28 2014 22 918 529270 4822443 604 40
18:00:47 4/6/2009 4 6 2009 18 648 522844 4822420 646 40
18:00:56 12/20/2009 12 20 2009 18 647 521780 4822418 643 41
18:00:54 4/8/2010 4 8 2010 18 746 525975 4822433 607 40
2:00:49 12/26/2013 12 26 2013 2 916 524688 4822428 610 40
18:00:47 3/31/2012 3 31 2012 18 673 523911 4822426 648 40
0:00:53 12/22/2010 12 22 2010 0 642 524703 4822430 610 40
0:00:57 1/27/2010 1 27 2010 0 644 526572 4822437 600 40
14:00:54 1/8/2013 1 8 2013 14 670 523112 4822424 646 40
12:00:54 3/25/2014 3 25 2014 12 913 525760 4822434 607 40
18:00:41 4/22/2009 4 22 2009 18 642 526273 4822437 603 40
18:00:54 4/20/2011 4 20 2011 18 668 525983 4822436 607 40
8:00:42 4/11/2012 4 11 2012 8 666 525078 4822432 609 40
10:00:48 4/5/2010 4 5 2010 10 639 524458 4822430 610 40
10:00:48 1/14/2010 1 14 2010 10 639 525888 4822437 607 40
12:00:42 4/17/2008 4 17 2008 12 631 524154 4822432 620 39
18:00:39 4/10/2012 4 10 2012 18 666 525764 4822438 607 40
16:00:55 4/13/2009 4 13 2009 16 646 523525 4822430 647 40
0:00:21 4/1/2012 4 1 2012 0 666 523504 4822430 647 40
18:00:20 2/22/2010 2 22 2010 18 642 525757 4822439 607 40
0:01:06 1/29/2014 1 29 2014 0 918 529267 4822454 604 40
16:00:54 3/25/2010 3 25 2010 16 642 526563 4822443 600 40
12:00:54 1/14/2010 1 14 2010 12 639 525890 4822441 607 40
18:00:49 1/7/2014 1 7 2014 18 916 522085 4822429 644 41
14:00:48 4/12/2010 4 12 2010 14 650 525107 4822440 609 40
20:00:44 1/28/2014 1 28 2014 20 918 529241 4822457 604 40
16:01:12 4/4/2010 4 4 2010 16 642 525102 4822440 609 40
22:00:47 1/5/2014 1 5 2014 22 916 523380 4822435 647 40
6:00:53 12/18/2013 12 18 2013 6 916 526623 4822448 600 40
22:00:49 3/31/2012 3 31 2012 22 666 523502 4822436 647 40
14:00:55 1/16/2010 1 16 2010 14 644 525832 4822448 607 40
6:00:50 5/2/2014 5 2 2014 6 916 526488 4822450 600 40
20:00:42 1/5/2014 1 5 2014 20 916 523383 4822440 647 40
14:00:24 4/23/2011 4 23 2011 14 658 524925 4822447 609 40
18:00:54 12/20/2009 12 20 2009 18 647 521810 4822437 643 41
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14:00:21 4/17/2008 4 17 2008 14 631 524150 4822445 620 39
4:00:48 1/5/2013 1 5 2013 4 670 523397 4822445 647 40
0:00:55 1/16/2010 1 16 2010 0 640 527535 4822462 597 40
0:00:26 4/8/2010 4 8 2010 0 638 521931 4822442 643 41
4:00:26 11/30/2010 11 30 2010 4 639 525956 4822457 607 40
22:00:41 1/10/2010 1 10 2010 22 639 523427 4822449 647 40
2:00:53 4/8/2010 4 8 2010 2 638 521940 4822444 643 41
2:00:37 4/2/2010 4 2 2010 2 642 521963 4822444 643 41
2:00:53 1/6/2014 1 6 2014 2 916 523052 4822449 646 40
14:00:48 2/22/2010 2 22 2010 14 642 525590 4822458 607 40
4:00:56 3/28/2010 3 28 2010 4 638 522019 4822449 644 41
8:00:47 4/20/2009 4 20 2009 8 646 522619 4822451 645 40
18:00:48 4/4/2012 4 4 2012 18 678 525766 4822462 607 40
18:00:49 4/20/2011 4 20 2011 18 668 526483 4822465 600 40
0:00:47 2/7/2010 2 7 2010 0 642 528617 4822474 605 40
22:00:39 2/6/2010 2 6 2010 22 642 528623 4822474 605 40
8:00:54 12/28/2012 12 28 2012 8 675 523788 4822456 648 40
0:00:30 11/28/2010 11 28 2010 0 642 528409 4822474 602 40
4:00:54 1/15/2014 1 15 2014 4 913 527016 4822469 596 40
18:00:39 4/15/2010 4 15 2010 18 655 526526 4822468 600 40
10:00:53 12/16/2010 12 16 2010 10 801 522994 4822455 646 40
6:01:02 1/27/2010 1 27 2010 6 642 526037 4822467 603 40
18:00:40 3/27/2010 3 27 2010 18 654 525899 4822467 607 40
18:00:48 4/19/2011 4 19 2011 18 654 525949 4822468 607 40
16:00:27 4/11/2014 4 11 2014 16 909 525521 4822467 608 40
10:00:43 5/3/2010 5 3 2010 10 652 525872 4822468 607 40
12:01:11 4/5/2012 4 5 2012 12 670 527582 4822475 597 40
12:00:54 12/16/2013 12 16 2013 12 913 527165 4822475 596 40
18:00:43 12/16/2010 12 16 2010 18 801 522987 4822460 646 40
18:01:07 4/18/2011 4 18 2011 18 647 521654 4822456 643 41
0:00:55 2/17/2010 2 17 2010 0 644 526048 4822472 603 40
18:00:24 5/1/2011 5 1 2011 18 665 525458 4822470 608 40
18:00:55 4/13/2009 4 13 2009 18 644 526514 4822474 600 40
22:00:13 4/12/2010 4 12 2010 22 654 523722 4822464 648 40
6:00:56 4/19/2010 4 19 2010 6 646 526002 4822473 603 40
18:00:48 3/27/2010 3 27 2010 18 642 524735 4822468 610 40
10:00:54 4/3/2014 4 3 2014 10 908 522968 4822462 646 40
6:00:47 4/4/2014 4 4 2014 6 908 522966 4822463 646 40
2:00:56 5/14/2011 5 14 2011 2 666 526108 4822475 603 40
18:00:54 2/16/2010 2 16 2010 18 644 526047 4822475 603 40
10:00:54 12/22/2010 12 22 2010 10 642 524771 4822470 610 40
2:00:47 4/13/2009 4 13 2009 2 635 522819 4822463 646 40
4:00:49 4/13/2009 4 13 2009 4 635 522816 4822464 646 40
8:01:19 4/12/2009 4 12 2009 8 638 521689 4822461 643 41
0:00:43 4/12/2009 4 12 2009 0 646 521674 4822461 643 41
22:00:24 2/22/2010 2 22 2010 22 644 525642 4822476 607 40
22:01:24 5/2/2014 5 2 2014 22 916 524457 4822472 610 40
22:00:53 4/19/2009 4 19 2009 22 642 525417 4822475 608 40
2:00:47 11/25/2010 11 25 2010 2 650 524355 4822472 620 39
22:00:54 4/10/2012 4 10 2012 22 666 525211 4822475 608 40
18:00:42 4/12/2009 4 12 2009 18 633 523512 4822469 647 40
22:00:56 4/11/2009 4 11 2009 22 646 521674 4822463 643 41
2:01:23 5/14/2011 5 14 2011 2 665 525796 4822477 607 40
18:00:53 4/23/2011 4 23 2011 18 668 527228 4822483 597 40
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12:00:41 4/3/2014 4 3 2014 12 908 522971 4822468 646 40
22:00:42 2/16/2010 2 16 2010 22 644 526049 4822479 603 40
6:00:36 4/13/2009 4 13 2009 6 635 522816 4822467 646 40
6:00:56 12/22/2010 12 22 2010 6 642 524745 4822474 610 40
12:00:48 12/22/2010 12 22 2010 12 642 524771 4822474 610 40
18:00:44 4/30/2011 4 30 2011 18 658 526438 4822481 600 40
2:00:56 1/18/2010 1 18 2010 2 640 526816 4822482 596 40
6:00:47 11/27/2011 11 27 2011 6 663 522941 4822468 646 40
4:00:41 4/4/2014 4 4 2014 4 908 522967 4822469 646 40
2:00:53 3/28/2010 3 28 2010 2 638 521938 4822465 643 41
10:00:41 4/17/2010 4 17 2010 10 652 526174 4822481 603 40
4:00:47 12/22/2010 12 22 2010 4 642 524745 4822476 610 40
12:00:47 1/16/2010 1 16 2010 12 644 525837 4822480 607 40
14:00:53 3/25/2010 3 25 2010 14 643 526477 4822483 600 40
18:00:56 2/22/2010 2 22 2010 18 644 525641 4822479 607 40
14:00:49 4/12/2010 4 12 2010 14 644 525193 4822478 608 40
18:01:31 4/5/2010 4 5 2010 18 641 521678 4822466 643 41
14:01:12 4/7/2014 4 7 2014 14 916 523631 4822473 648 40
2:00:55 2/17/2010 2 17 2010 2 642 526014 4822482 603 40
2:00:31 1/9/2012 1 9 2012 2 665 527767 4822489 598 40
4:01:17 2/17/2010 2 17 2010 4 642 526014 4822483 603 40
6:00:54 2/17/2010 2 17 2010 6 642 526015 4822483 603 40
0:00:35 1/8/2013 1 8 2013 0 670 523149 4822473 646 40
18:00:23 4/10/2010 4 10 2010 18 655 526557 4822486 600 40
22:00:37 1/8/2013 1 8 2013 22 670 523175 4822473 646 40
10:00:40 2/20/2010 2 20 2010 10 642 526533 4822486 600 40
6:00:41 1/1/2013 1 1 2013 6 679 524032 4822477 620 39
22:00:53 1/7/2013 1 7 2013 22 670 523148 4822474 646 40
0:00:42 1/27/2010 1 27 2010 0 639 526033 4822486 603 40
18:00:37 4/1/2010 4 1 2010 18 653 522310 4822473 644 41
12:00:48 4/8/2011 4 8 2011 12 668 524845 4822482 609 40
18:00:54 1/10/2010 1 10 2010 18 640 523915 4822480 648 40
4:00:34 11/23/2011 11 23 2011 4 655 522953 4822476 646 40
8:01:08 12/22/2010 12 22 2010 8 642 524752 4822483 610 40
4:01:11 12/31/2012 12 31 2012 4 680 522997 4822477 646 40
4:00:09 11/27/2011 11 27 2011 4 663 522935 4822478 646 40
2:00:47 12/31/2012 12 31 2012 2 680 522988 4822479 646 40
2:00:54 12/2/2011 12 2 2011 2 667 528075 4822498 602 40
12:00:53 2/22/2010 2 22 2010 12 644 526251 4822491 603 40
8:00:35 1/2/2013 1 2 2013 8 670 524123 4822483 620 39
12:00:55 2/22/2010 2 22 2010 12 642 525730 4822490 607 40
8:00:07 4/13/2009 4 13 2009 8 640 522807 4822480 646 40
18:00:43 5/15/2011 5 15 2011 18 666 526523 4822494 600 40
0:00:41 4/12/2009 4 12 2009 0 638 521703 4822477 643 41
0:00:44 12/26/2013 12 26 2013 0 916 524772 4822488 610 40
6:00:53 1/2/2013 1 2 2013 6 670 524122 4822486 620 39
16:00:54 4/1/2014 4 1 2014 16 916 524429 4822487 610 40
22:00:54 4/27/2013 4 27 2013 22 671 522984 4822483 646 40
22:00:54 4/5/2010 4 5 2010 22 641 521702 4822479 643 41
16:00:54 4/13/2009 4 13 2009 16 638 523511 4822485 647 40
16:00:45 1/29/2012 1 29 2012 16 665 523043 4822486 646 40
0:00:56 3/28/2010 3 28 2010 0 654 524245 4822490 620 39
18:00:56 4/15/2010 4 15 2010 18 639 526873 4822501 596 40
18:00:42 4/2/2010 4 2 2010 18 653 523182 4822488 647 40
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16:00:42 1/17/2013 1 17 2013 16 670 526559 4822500 600 40
22:00:53 4/18/2010 4 18 2010 22 646 526221 4822499 603 40
0:00:41 2/20/2010 2 20 2010 0 642 526605 4822501 600 40
22:00:42 3/27/2010 3 27 2010 22 654 524248 4822492 620 39
2:00:41 11/27/2011 11 27 2011 2 663 522940 4822488 646 40
8:00:41 4/17/2010 4 17 2010 8 652 526105 4822500 603 40
6:01:12 4/8/2012 4 8 2012 6 663 521698 4822484 643 41
8:00:41 1/11/2010 1 11 2010 8 644 525437 4822498 608 40
0:00:56 11/27/2011 11 27 2011 0 663 522932 4822489 646 40
16:00:49 4/14/2008 4 14 2008 16 632 524949 4822496 609 40
12:00:53 1/8/2013 1 8 2013 12 670 523126 4822491 646 40
18:00:54 1/10/2010 1 10 2010 18 644 524656 4822497 610 40
22:00:13 4/11/2009 4 11 2009 22 638 521711 4822487 643 41
4:00:39 4/19/2010 4 19 2010 4 646 526022 4822502 603 40
18:01:06 4/1/2010 4 1 2010 18 642 522422 4822489 645 40
18:00:41 4/23/2008 4 23 2008 18 632 521948 4822488 643 41
16:00:25 2/20/2010 2 20 2010 16 642 527166 4822508 596 40
4:00:26 12/3/2011 12 3 2011 4 663 522940 4822493 646 40
2:00:56 4/18/2014 4 18 2014 2 917 521642 4822489 643 41
10:00:28 2/26/2010 2 26 2010 10 644 525232 4822502 608 40
8:00:54 12/31/2012 12 31 2012 8 680 523036 4822495 646 40
16:00:39 12/22/2010 12 22 2010 16 642 524774 4822502 610 40
14:00:48 4/22/2010 4 22 2010 14 640 526473 4822509 600 40
4:01:23 4/18/2014 4 18 2014 4 917 521641 4822492 643 41
14:00:55 1/17/2013 1 17 2013 14 670 526543 4822510 600 40
18:00:53 1/23/2014 1 23 2014 18 916 525191 4822505 608 40
4:00:54 1/10/2010 1 10 2010 4 644 522997 4822497 646 40
10:01:48 4/20/2011 4 20 2011 10 647 521838 4822493 643 41
6:00:27 3/28/2010 3 28 2010 6 638 521982 4822494 644 41
12:01:04 4/3/2013 4 3 2013 12 677 522037 4822494 644 41
12:00:56 4/22/2010 4 22 2010 12 640 526473 4822510 600 40
14:00:56 12/26/2010 12 26 2010 14 642 526745 4822511 600 40
6:00:48 5/1/2011 5 1 2011 6 667 521993 4822494 644 41
10:00:43 4/10/2010 4 10 2010 10 641 521780 4822494 643 41
14:00:54 1/14/2010 1 14 2010 14 639 525936 4822509 607 40
2:00:55 4/19/2010 4 19 2010 2 646 525999 4822510 603 40
6:00:52 4/18/2014 4 18 2014 6 917 521724 4822495 643 41
2:00:54 1/10/2010 1 10 2010 2 644 522998 4822499 646 40
6:00:45 4/18/2014 4 18 2014 6 909 521703 4822495 643 41
6:01:11 12/31/2012 12 31 2012 6 680 523032 4822500 646 40
0:00:54 12/31/2013 12 31 2013 0 916 525823 4822510 607 40
12:00:56 4/5/2010 4 5 2010 12 651 524221 4822504 620 39
14:00:48 4/14/2008 4 14 2008 14 632 525022 4822507 609 40
0:00:49 4/1/2010 4 1 2010 0 653 524926 4822507 609 40
14:00:20 4/12/2008 4 12 2008 14 636 526380 4822514 603 40
22:00:54 4/15/2010 4 15 2010 22 640 525982 4822512 607 40
4:00:23 2/26/2012 2 26 2012 4 666 526273 4822514 603 40
18:00:51 4/4/2012 4 4 2012 18 666 526452 4822515 600 40
2:00:51 4/18/2014 4 18 2014 2 914 521748 4822498 643 41
22:00:53 4/10/2012 4 10 2012 22 671 525236 4822511 608 40
22:00:48 11/27/2011 11 27 2011 22 663 522308 4822500 644 41
18:00:30 4/10/2012 4 10 2012 18 671 525397 4822512 608 40
4:00:53 4/18/2014 4 18 2014 4 909 521705 4822499 643 41
18:00:26 4/17/2009 4 17 2009 18 633 521727 4822499 643 41
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0:00:44 11/25/2010 11 25 2010 0 650 523013 4822504 646 40
2:00:54 1/16/2010 1 16 2010 2 640 527606 4822522 597 40
18:01:02 4/12/2009 4 12 2009 18 642 525556 4822514 608 40
10:00:41 4/13/2009 4 13 2009 10 640 522900 4822505 646 40
6:00:23 4/12/2009 4 12 2009 6 646 521840 4822501 643 41
12:00:14 4/14/2008 4 14 2008 12 632 525020 4822512 609 40
2:00:54 4/12/2009 4 12 2009 2 638 521735 4822501 643 41
2:00:55 1/9/2013 1 9 2013 2 670 523224 4822507 647 40
16:00:48 4/5/2012 4 5 2012 16 675 525658 4822516 607 40
8:00:53 1/11/2010 1 11 2010 8 639 525676 4822516 607 40
2:00:39 4/15/2009 4 15 2009 2 638 521745 4822503 643 41
22:00:54 4/27/2013 4 27 2013 22 677 522916 4822507 646 40
18:00:42 1/11/2010 1 11 2010 18 640 525086 4822514 609 40
14:00:49 4/13/2009 4 13 2009 14 640 524351 4822512 620 39
4:00:47 1/9/2013 1 9 2013 4 670 523224 4822508 647 40
2:00:41 4/18/2014 4 18 2014 2 909 521707 4822503 643 41
18:00:24 4/11/2012 4 11 2012 18 676 526502 4822521 600 40
10:00:52 4/5/2012 4 5 2012 10 663 521987 4822504 644 41
2:00:18 2/26/2012 2 26 2012 2 666 526330 4822521 603 40
4:00:20 4/12/2009 4 12 2009 4 638 521739 4822505 643 41
14:00:38 4/16/2008 4 16 2008 14 637 525253 4822517 608 40
8:00:20 4/30/2011 4 30 2011 8 668 526126 4822521 603 40
14:00:48 1/13/2010 1 13 2010 14 640 526492 4822522 600 40
14:00:42 4/17/2011 4 17 2011 14 663 525052 4822517 609 40
0:00:35 4/18/2014 4 18 2014 0 917 521985 4822507 644 41
6:00:48 4/11/2012 4 11 2012 6 666 525133 4822520 609 40
0:00:41 4/19/2010 4 19 2010 0 646 526058 4822524 603 40
18:00:41 4/10/2012 4 10 2012 18 678 526168 4822524 603 40
16:00:48 5/1/2011 5 1 2011 16 664 525882 4822523 607 40
16:00:55 4/18/2011 4 18 2011 16 647 521898 4822510 643 41
20:01:27 12/19/2013 12 19 2013 20 916 529300 4822539 604 40
10:00:54 1/11/2010 1 11 2010 10 642 525117 4822522 609 40
20:00:47 1/8/2013 1 8 2013 20 670 523129 4822515 646 40
16:01:12 1/14/2010 1 14 2010 16 639 525902 4822525 607 40
22:00:54 2/22/2010 2 22 2010 22 642 525866 4822525 607 40
16:00:56 4/13/2009 4 13 2009 16 633 523487 4822517 647 40
14:00:47 4/17/2011 4 17 2011 14 655 526544 4822528 600 40
22:00:48 1/25/2010 1 25 2010 22 639 528058 4822534 602 40
0:00:53 4/4/2014 4 4 2014 0 908 523108 4822516 646 40
22:00:30 4/10/2010 4 10 2010 22 655 525775 4822525 607 40
18:00:42 4/11/2010 4 11 2010 18 655 526297 4822528 603 40
18:00:57 4/17/2011 4 17 2011 18 661 521726 4822511 643 41
6:00:23 4/18/2014 4 18 2014 6 914 521752 4822512 643 41
4:00:56 4/15/2009 4 15 2009 4 638 521752 4822512 643 41
18:00:47 1/20/2010 1 20 2010 18 639 528265 4822536 602 40
22:00:26 11/29/2010 11 29 2010 22 650 524654 4822522 610 40
4:00:53 12/19/2012 12 19 2012 4 679 521606 4822511 643 41
18:00:17 4/22/2009 4 22 2009 18 645 526713 4822530 600 40
8:00:25 4/5/2010 4 5 2010 8 650 524417 4822522 610 40
2:00:31 4/12/2009 4 12 2009 2 646 521743 4822513 643 41
4:01:09 4/11/2012 4 11 2012 4 666 525126 4822525 609 40
16:00:42 3/26/2013 3 26 2013 16 658 523928 4822521 648 40
18:00:47 4/16/2011 4 16 2011 18 659 523977 4822521 648 40
14:00:47 12/22/2010 12 22 2010 14 642 524774 4822525 610 40
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22:00:27 12/23/2012 12 23 2012 22 666 526364 4822531 603 40
22:00:56 12/21/2010 12 21 2010 22 642 524647 4822525 610 40
18:00:44 4/12/2009 4 12 2009 18 637 524979 4822527 609 40
4:00:56 4/2/2010 4 2 2010 4 642 521938 4822517 643 41
18:01:53 12/21/2010 12 21 2010 18 642 524644 4822527 610 40
6:00:29 4/15/2009 4 15 2009 6 638 521755 4822517 643 41
0:00:26 4/11/2012 4 11 2012 0 666 525279 4822529 608 40
4:00:56 4/18/2014 4 18 2014 4 914 521729 4822517 643 41
18:00:48 1/11/2010 1 11 2010 18 642 525049 4822529 609 40
22:00:21 4/3/2014 4 3 2014 22 908 523107 4822522 646 40
14:00:55 11/26/2010 11 26 2010 14 640 526398 4822534 600 40
0:00:50 4/18/2014 4 18 2014 0 909 522059 4822519 644 41
0:00:52 4/18/2009 4 18 2009 0 643 521854 4822519 643 41
22:00:47 4/17/2009 4 17 2009 22 643 521853 4822520 643 41
6:00:42 4/2/2010 4 2 2010 6 642 521933 4822520 643 41
4:00:48 1/11/2010 1 11 2010 4 644 525944 4822536 607 40
6:01:23 1/5/2014 1 5 2014 6 916 522962 4822526 646 40
2:00:27 12/3/2011 12 3 2011 2 663 522904 4822526 646 40
0:00:53 1/11/2010 1 11 2010 0 644 525702 4822536 607 40
18:00:16 3/24/2010 3 24 2010 18 655 525272 4822535 608 40
16:00:41 4/18/2011 4 18 2011 16 661 521937 4822523 643 41
4:00:56 4/12/2009 4 12 2009 4 646 521692 4822522 643 41
8:00:31 4/17/2009 4 17 2009 8 633 521751 4822523 643 41
6:00:48 4/10/2010 4 10 2010 6 655 527842 4822546 598 40
12:00:54 4/3/2013 4 3 2013 12 663 521911 4822524 643 41
2:00:54 1/11/2010 1 11 2010 2 644 525839 4822538 607 40
0:00:44 4/16/2009 4 16 2009 0 645 526988 4822543 596 40
2:00:36 4/11/2012 4 11 2012 2 666 525238 4822536 608 40
6:00:54 1/11/2010 1 11 2010 6 644 525939 4822539 607 40
2:00:33 4/4/2014 4 4 2014 2 908 523009 4822528 646 40
18:00:53 4/14/2011 4 14 2011 18 662 521767 4822526 643 41
2:00:20 4/16/2009 4 16 2009 2 645 526985 4822545 596 40
18:00:56 4/10/2010 4 10 2010 18 655 527950 4822549 598 40
4:00:48 4/22/2009 4 22 2009 4 645 526583 4822545 600 40
18:00:54 4/12/2009 4 12 2009 18 642 525630 4822541 607 40
18:01:18 1/11/2010 1 11 2010 18 643 525186 4822540 608 40
6:00:49 1/10/2010 1 10 2010 6 644 522989 4822532 646 40
18:00:43 4/22/2010 4 22 2010 18 746 527073 4822548 596 40
4:00:45 1/5/2014 1 5 2014 4 916 522928 4822533 646 40
12:00:50 4/2/2014 4 2 2014 12 918 523843 4822536 648 40
8:00:55 1/11/2010 1 11 2010 8 640 526017 4822544 603 40
10:00:20 2/22/2010 2 22 2010 10 642 526255 4822545 603 40
12:00:55 2/18/2010 2 18 2010 12 642 526520 4822547 600 40
6:00:47 4/12/2009 4 12 2009 6 638 521760 4822530 643 41
14:00:26 2/18/2010 2 18 2010 14 642 526528 4822547 600 40
0:00:36 4/1/2012 4 1 2012 0 673 523574 4822536 647 40
10:00:55 4/17/2009 4 17 2009 10 633 521778 4822530 643 41
2:00:53 4/15/2011 4 15 2011 2 662 521692 4822531 643 41
12:00:48 1/13/2010 1 13 2010 12 640 526465 4822548 600 40
4:00:54 1/16/2010 1 16 2010 4 640 527641 4822553 598 40
6:00:47 1/11/2010 1 11 2010 6 640 526020 4822547 603 40
6:00:53 12/25/2013 12 25 2013 6 916 526560 4822550 600 40
0:00:52 12/19/2012 12 19 2012 0 679 521599 4822532 643 41
2:00:23 4/22/2009 4 22 2009 2 645 526587 4822550 600 40
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2:00:54 4/15/2009 4 15 2009 2 647 521689 4822533 643 41
22:00:55 3/31/2012 3 31 2012 22 673 523572 4822539 647 40
2:00:47 12/31/2013 12 31 2013 2 916 525854 4822548 607 40
10:00:55 4/8/2011 4 8 2011 10 668 524581 4822543 610 40
18:02:11 4/4/2010 4 4 2010 18 641 524046 4822542 620 39
4:00:30 12/25/2013 12 25 2013 4 916 526521 4822551 600 40
8:00:42 2/23/2010 2 23 2010 8 642 525906 4822549 607 40
14:00:42 4/17/2009 4 17 2009 14 645 524939 4822545 609 40
8:00:50 1/10/2010 1 10 2010 8 644 523006 4822539 646 40
20:02:12 4/22/2014 4 22 2014 20 908 524141 4822543 620 39
16:00:48 3/29/2014 3 29 2014 16 916 526065 4822550 603 40
6:00:53 12/27/2013 12 27 2013 6 913 526538 4822552   600     40
2:01:50 4/6/2010        4       6       2010    2       641     522106  4822536 644     41
6:00:54 1/16/2010       1       16      2010    6       640     527813  4822558 598     40
16:00:50        2/20/2010       2       20      2010    16      644     527264  4822555 597     40
8:00:57 1/16/2010       1       16      2010    8       640     527812  4822558 598     40
8:00:25 4/16/2010       4       16      2010    8       654     524797  4822546 609     40
4:00:49 4/15/2009       4       15      2009    4       647     521697  4822536 643     41
22:00:55        4/28/2008       4       28      2008    22      634     523087  4822541 646     40
4:00:53 4/15/2011       4       15      2011    4       662     521729  4822538 643     41
0:00:48 1/9/2013        1       9       2013    0       670     523140  4822542 646     40
18:00:48        4/18/2011       4       18      2011    18      661     521707  4822538 643     41
10:00:48        4/5/2010        4       5       2010    10      650     524496  4822548 610     40
2:00:53 4/18/2009       4       18      2009    2       643     521776  4822538 643     41
14:00:54        4/30/2011       4       30      2011    14      650     525131  4822550 609     40
10:00:44        4/23/2014       4       23      2014    10      907     524680  4822549 610     40
6:00:56 4/15/2009       4       15      2009    6       647     521712  4822539 643     41
0:00:32 4/29/2008       4       29      2008    0       634     523078  4822544 646     40
8:00:42 4/22/2009       4       22      2009    8       645     525979  4822555 607     40
22:01:28        4/5/2012        4       5       2012    22      677     522384  4822542 645     40
22:00:54        5/1/2014        5       1       2014    22      916     525946  4822555 607     40
18:00:53        12/26/2010      12      26      2010    18      642     527186  4822560 596     40
6:00:53 4/15/2011       4       15      2011    6       662     521727  4822540 643     41
16:00:41        4/26/2009       4       26      2009    16      644     524697  4822551 610     40
22:00:49        11/30/2010      11      30      2010    22      801     524180  4822549 620     39
12:00:54        4/8/2014        4       8       2014    12      913     523403  4822548 647     40
10:00:42        2/22/2010       2       22      2010    10      644     526332  4822559 603     40
4:00:53 1/9/2012        1       9       2012    4       665     527787  4822565 598     40
2:00:53 1/27/2010       1       27      2010    2       639     525864  4822558 607     40
10:00:53        1/17/2013       1       17      2013    10      670     526234  4822560 603     40
18:00:23        3/31/2012       3       31      2012    18      679     523958  4822552 648     40
8:00:42 4/28/2011       4       28      2011    8       662     521716  4822546 643     41
16:00:43        4/14/2008       4       14      2008    16      635     524829  4822557 609     40
14:00:56        4/26/2009       4       26      2009    14      644     524639  4822557 610     40
22:00:23        12/2/2011       12      2       2011    22      663     522907  4822551 646     40
10:00:24        4/11/2008       4       11      2008    10      635     524323  4822557 620     39
0:00:55 12/3/2011       12      3       2011    0       663     522907  4822552 646     40
6:00:54 2/26/2012       2       26      2012    6       666     526245  4822565 603     40
0:00:24 2/23/2010       2       23      2010    0       644     525622  4822563 607     40
14:00:52        4/17/2011       4       17      2011    14      668     524946  4822561 609     40
22:00:54        4/11/2014       4       11      2014    22      908     523890  4822557 648     40
18:00:22        4/17/2010       4       17      2010    18      646     526278  4822566 603     40
20:00:21        4/10/2012       4       10      2012    20      666     525473  4822564 608     40
16:00:56        4/7/2014        4       7       2014    16      909     524993  4822565 609     40
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10:01:08        1/13/2010       1       13      2010    10      643     526361  4822570 603     40
14:00:53        4/14/2008       4       14      2008    14      635     524809  4822565 609     40
8:00:53 4/8/2014        4       8       2014    8       913     522256  4822557 644     41
18:00:54        3/27/2010       3       27      2010    18      654     524683  4822566 610     40
12:00:12        4/14/2008       4       14      2008    12      635     524812  4822567 609     40
22:00:53        3/27/2010       3       27      2010    22      639     524260  4822566 620     39
8:00:54 4/5/2010        4       5       2010    8       655     524408  4822566 610     40
6:00:53 12/20/2009      12      20      2009    6       638     521908  4822558 643     41
6:00:41 12/3/2011       12      3       2011    6       663     522935  4822562 646     40
18:00:47        4/22/2009       4       22      2009    18      642     526330  4822575 603     40
10:00:30        4/13/2008       4       13      2008    10      635     524661  4822570 610     40
18:00:42        1/10/2010       1       10      2010    18      642     524299  4822568 620     39
4:00:27 12/17/2008      12      17      2008    4       632     522952  4822564 646     40
18:01:12        4/7/2009        4       7       2009    18      641     522598  4822563 645     40
0:00:35 12/31/2012      12      31      2012    0       680     522971  4822565 646     40
14:01:23        4/3/2014        4       3       2014    14      908     523006  4822566 646     40
16:00:50        4/29/2008       4       29      2008    16      637     525184  4822574 608     40
4:01:23 1/27/2010       1       27      2010    4       639     525804  4822578 607     40
20:00:54        12/16/2013      12      16      2013    20      913     527597  4822585 597     40
10:01:11        4/18/2014       4       18      2014    10      909     523111  4822569 646     40
18:00:47        1/11/2010       1       11      2010    18      644     525927  4822580 607     40
0:00:20 1/10/2013       1       10      2013    0       670     521791  4822566 643     41
2:00:47 3/24/2010       3       24      2010    2       746     525570  4822581 608     40
10:00:47        4/18/2014       4       18      2014    10      917     523102  4822572 646     40
10:00:38        4/12/2009       4       12      2009    10      638     521805  4822569 643     41
18:00:11        4/14/2009       4       14      2009    18      644     522867  4822573 646     40
12:00:49        4/13/2008       4       13      2008    12      635     524648  4822580 610     40
12:00:43        4/12/2009       4       12      2009    12      638     521807  4822570 643     41
20:00:12        3/31/2012       3       31      2012    20      666     523236  4822575 647     40
10:00:41        4/5/2010        4       5       2010    10      655     524414  4822579 610     40
2:00:46 3/28/2010       3       28      2010    2       639     524278  4822579 620     39
22:00:54        4/14/2014       4       14      2014    22      917     525656  4822584 607     40
18:00:48        4/15/2010       4       15      2010    18      746     526093  4822587 603     40
16:00:19        2/22/2010       2       22      2010    16      642     525545  4822585 608     40
18:00:41        1/10/2010       1       10      2010    18      643     524029  4822580 620     39
2:00:23 4/25/2010       4       25      2010    2       654     523658  4822580 648     40
14:01:12        4/13/2010       4       13      2010    14      640     525698  4822588 607     40
0:01:07 4/16/2010       4       16      2010    0       640     525732  4822589 607     40
0:01:02 4/27/2010       4       27      2010    0       644     524977  4822587 609     40
22:00:10        4/13/2009       4       13      2009    22      644     525317  4822589 608     40
12:00:43        4/13/2008       4       13      2008    12      636     524621  4822588 610     40
12:00:54        2/13/2013       2       13      2013    12      666     522590  4822582 645     40
16:00:39        2/22/2010       2       22      2010    16      644     525494  4822592 608     40
4:00:55 1/28/2010       1       28      2010    4       644     524725  4822589 610     40
8:00:16 2/26/2012       2       26      2012    8       666     526197  4822595 603     40
8:00:53 1/28/2010       1       28      2010    8       639     524596  4822589 610     40
10:00:27        4/13/2008       4       13      2008    10      636     524632  4822590 610     40
22:00:49        11/27/2011      11      27      2011    22      801     522380  4822583 645     40
0:00:25 12/21/2012      12      21      2012    0       665     526203  4822597 603     40
18:00:43        4/13/2008       4       13      2008    18      631     522754  4822585 645     40
12:00:54        4/18/2014       4       18      2014    12      917     523106  4822588 646     40
6:00:41 1/28/2010       1       28      2010    6       644     524726  4822593 610     40
6:00:53 1/28/2010       1       28      2010    6       639     524591  4822593 610     40
10:00:55        4/20/2011       4       20      2011    10      661     521783  4822583 643     41
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12:00:49        4/5/2010        4       5       2010    12      641     523482  4822590 647     40
10:00:55        1/13/2010       1       13      2010    10      640     526446  4822601 600     40
6:00:54 1/11/2010       1       11      2010    6       639     525898  4822599 607     40
10:00:41        1/16/2010       1       16      2010    10      639     524189  4822593 620     39
4:01:11 1/28/2010       1       28      2010    4       639     524590  4822595 610     40
18:00:53        4/16/2008       4       16      2008    18      637     523085  4822590 646     40
10:00:24        4/13/2008       4       13      2008    10      637     524443  4822595 610     40
10:00:54        1/28/2010       1       28      2010    10      644     524791  4822597 609     40
16:00:24        4/17/2009       4       17      2009    16      633     521804  4822587 643     41
6:00:53 12/21/2012      12      21      2012    6       665     525810  4822601 607     40
8:00:54 1/28/2010       1       28      2010    8       644     524771  4822597 610     40
8:00:27 4/21/2012       4       21      2012    8       658     525290  4822599 608     40
18:00:26        4/11/2014       4       11      2014    18      908     524727  4822597 610     40
4:00:54 4/16/2009       4       16      2009    4       645     526954  4822606 596     40
12:00:56        1/16/2010       1       16      2010    12      639     524192  4822596 620     39
4:00:48 12/17/2008      12      17      2008    4       635     523133  4822592 646     40
8:00:54 4/29/2014 4 29 2014 8 909 524978 4822599 609 40
18:01:49 5/2/2010 5 2 2010 18 639 524956 4822600 609 40
18:00:54 12/16/2013 12 16 2013 18 913 527637 4822611 598 40
10:00:20 4/16/2010 4 16 2010 10 654 524787 4822600 609 40
14:00:48 4/17/2009 4 17 2009 14 633 521807 4822590 643 41
8:00:54 4/17/2008 4 17 2008 8 637 524319 4822599 620 39
16:00:22 12/26/2010 12 26 2010 16 642 526729 4822608 600 40
10:00:48 1/11/2010 1 11 2010 10 639 525074 4822602 609 40
10:00:26 4/13/2009 4 13 2009 10 646 522984 4822594 646 40
2:00:20 1/28/2010 1 28 2010 2 642 524685 4822601 610 40
22:00:53 4/15/2010 4 15 2010 22 639 525956 4822606 607 40
6:00:55 4/17/2009 4 17 2009 6 633 521641 4822591 643 41
12:00:54 4/18/2014 4 18 2014 12 909 523128 4822596 646 40
0:00:26 3/24/2010 3 24 2010 0 746 525640 4822606 607 40
16:00:23 4/13/2009 4 13 2009 16 640 524892 4822604 609 40
18:00:47 4/10/2012 4 10 2012 18 675 525801 4822607 607 40
10:00:14 12/16/2013 12 16 2013 10 913 527278 4822614 597 40
6:00:53 4/5/2010 4 5 2010 6 653 521835 4822595 643 41
8:00:53 4/27/2009 4 27 2009 8 646 522387 4822597 645 40
8:00:31 4/5/2010 4 5 2010 8 652 524312 4822604 620 39
0:00:21 2/23/2010 2 23 2010 0 642 525883 4822611 607 40
8:00:55 4/13/2009 4 13 2009 8 646 522960 4822600 646 40
14:00:54 4/4/2012 4 4 2012 14 666 526210 4822613 603 40
14:00:44 4/17/2013 4 17 2013 14 658 525162 4822609 609 40
4:00:53 12/20/2009 12 20 2009 4 638 521852 4822598 643 41
8:00:53 4/3/2014 4 3 2014 8 908 522672 4822600 645 40
4:00:42 4/17/2009 4 17 2009 4 633 521632 4822597 643 41
2:00:53 4/17/2009 4 17 2009 2 633 521635 4822598 643 41
2:00:48 1/28/2010 1 28 2010 2 639 524555 4822608 610 40
18:00:24 5/1/2011 5 1 2011 18 664 526180 4822614 603 40
14:00:28 4/12/2009 4 12 2009 14 638 521833 4822599 643 41
2:00:53 1/8/2013 1 8 2013 2 670 523199 4822604 647 40
18:00:56 4/30/2011 4 30 2011 18 668 526649 4822617 600 40
8:00:53 1/28/2010 1 28 2010 8 642 524652 4822610 610 40
18:00:49 4/17/2010 4 17 2010 18 652 526622 4822618 600 40
4:00:39 1/8/2013 1 8 2013 4 670 523195 4822605 647 40
10:00:47 4/18/2014 4 18 2014 10 914 523057 4822605 646 40
2:00:11 12/31/2011 12 31 2011 2 665 529437 4822631 604 40
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4:00:25 1/16/2014 1 16 2014 4 913 528472 4822627 605 40
6:00:43 4/14/2009 4 14 2009 6 643 524973 4822613 609 40
12:00:33 1/28/2010 1 28 2010 12 642 524690 4822612 610 40
10:00:49 4/5/2010 4 5 2010 10 652 524307 4822611 620 39
6:00:41 4/8/2010 4 8 2010 6 638 521698 4822603 643 41
0:00:43 12/20/2009 12 20 2009 0 647 521610 4822602 643 41
6:00:42 12/20/2009 12 20 2009 6 647 522212 4822604 644 41
4:00:24 4/11/2012 4 11 2012 4 675 524911 4822614 609 40
18:00:44 4/5/2010 4 5 2010 18 638 522423 4822606 645 40
6:00:48 1/29/2014 1 29 2014 6 918 529290 4822633 604 40
2:00:44 4/11/2012 4 11 2012 2 675 524906 4822616 609 40
10:01:13 4/8/2014 4 8 2014 10 913 523181 4822610 647 40
6:00:54 1/28/2010 1 28 2010 6 642 524644 4822615 610 40
12:00:47 3/29/2013 3 29 2013 12 671 523432 4822611 647 40
14:00:53 1/28/2010 1 28 2010 14 642 524686 4822616 610 40
6:00:54 4/11/2012 4 11 2012 6 675 524906 4822617 609 40
12:00:43 4/12/2008 4 12 2008 12 633 525392 4822619 608 40
10:00:32 1/13/2010 1 13 2010 10 642 526563 4822624 600 40
0:00:41 4/13/2008 4 13 2008 0 637 522978 4822610 646 40
20:00:05 4/23/2008 4 23 2008 20 632 521618 4822606 643 41
2:00:41 12/21/2012 12 21 2012 2 665 526129 4822622 603 40
2:00:40 4/13/2008 4 13 2008 2 637 522989 4822612 646 40
18:00:42 4/18/2010 4 18 2010 18 646 526337 4822624 603 40
10:00:56 1/28/2010 1 28 2010 10 642 524686 4822619 610 40
12:00:28 4/17/2009 4 17 2009 12 633 521794 4822609 643 41
12:00:21 4/12/2008 4 12 2008 12 632 524642 4822619 610 40
22:00:25 4/12/2008 4 12 2008 22 637 522972 4822614 646 40
4:01:43 1/28/2010 1 28 2010 4 642 524638 4822620 610 40
8:00:44 4/10/2010 4 10 2010 8 654 528398 4822636 602 40
22:00:53 1/11/2010 1 11 2010 22 644 525949 4822626 607 40
22:01:56 3/23/2010 3 23 2010 22 651 525414 4822625 608 40
8:00:47 12/20/2009 12 20 2009 8 638 521801 4822614 643 41
12:01:24 4/18/2014 4 18 2014 12 914 523057 4822618 640 40
2:01:11 2/23/2010 2 23 2010 2 642 525875 4822628 607 40
10:01:07 1/13/2010 1 13 2010 10 644 526499 4822631 600 40
10:01:00 4/20/2011 4 20 2011 10 641 521720 4822615 643 41
16:00:48 3/29/2014 3 29 2014 16 908 525380 4822629 592 40
0:00:27 12/20/2009 12 20 2009 0 638 521794 4822618 637 41
0:00:48 1/28/2010 1 28 2010 0 639 524531 4822627 594 40
14:00:47 4/17/2010 4 17 2010 14 652 526582 4822635 600 40
10:00:48 4/30/2011 4 30 2011 10 668 526130 4822634 603 40
6:00:24 1/16/2014 1 16 2014 6 913 528489 4822643 605 40
12:00:25 4/13/2009 4 13 2009 12 635 523507 4822625 641 40
8:00:41 4/5/2010 4 5 2010 8 642 523536 4822625 641 40
18:01:00 4/11/2014 4 11 2014 18 907 524623 4822629 594 40
10:01:30 1/28/2010 1 28 2010 10 639 524697 4822630 594 40
4:00:53 3/28/2010 3 28 2010 4 639 524202 4822628 619 39
18:00:54 1/29/2012 1 29 2012 18 665 523057 4822624 640 40
4:00:27 4/6/2009 4 6 2009 4 635 522446 4822623 639 40
8:00:29 4/10/2010 4 10 2010 8 644 528458 4822645 589 40
14:00:43 4/13/2009 4 13 2009 14 635 523505 4822626 641 40
14:00:22 4/14/2008 4 14 2008 14 631 525091 4822633 593 40
4:00:56 4/8/2010 4 8 2010 4 638 521710 4822621 637 41
22:00:54 4/3/2014 4 3 2014 22 916 521750 4822621 637 41
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18:00:48 4/1/2014 4 1 2014 18 909 523906 4822629 642 40
4:00:54 11/29/2009 11 29 2009 4 647 522039 4822623 638 41
12:00:51 1/28/2010 1 28 2010 12 644 524878 4822633 593 40
2:00:41 12/20/2009 12 20 2009 2 638 521823 4822623 637 41
20:00:53 4/3/2014 4 3 2014 20 913 522684 4822626 639 40
18:00:54 2/6/2010 2 6 2010 18 642 528584 4822648 589 40
16:00:54 4/14/2008 4 14 2008 16 631 525090 4822635 593 40
4:00:53 11/3/2010 11 3 2010 4 639 523367 4822629 641 40
10:00:42 4/12/2008 4 12 2008 10 637 524575 4822634 594 40
18:01:02 1/25/2010 1 25 2010 18 642 526309 4822641 588 40
12:00:50 4/14/2008 4 14 2008 12 631 525091 4822637 593 40
18:00:24 4/14/2009 4 14 2009 18 646 522643 4822628 639 40
0:00:48 1/26/2010 1 26 2010 0 639 528117 4822650 586 40
0:00:54 4/4/2014 4 4 2014 0 916 521749 4822626 637 41
18:00:26 4/17/2008 4 17 2008 18 631 522902 4822630 640 40
2:00:25 1/16/2014 1 16 2014 2 913 528462 4822651 589 40
4:00:32 4/14/2009 4 14 2009 4 643 524963 4822639 593 40
0:01:05 1/16/2010 1 16 2010 0 642 526589 4822645 585 40
12:00:28 3/25/2010 3 25 2010 12 643 526290 4822645 588 40
0:00:35 4/11/2012 4 11 2012 0 671 525201 4822644 592 40
18:00:42 4/19/2010 4 19 2010 18 650 527183 4822652 580 40
18:01:11 3/28/2010 3 28 2010 18 638 521623 4822632 637 41
16:00:54 4/17/2008 4 17 2008 16 631 523065 4822637 640 40
12:00:07 4/17/2010 4 17 2010 12 652 526571 4822652 585 40
18:00:53 3/28/2013 3 28 2013 18 663 522931 4822639 640 40
16:00:47 4/17/2010 4 17 2010 16 652 526600 4822653 585 40
12:00:54 1/17/2013 1 17 2013 12 670 526848 4822655 580 40
4:00:55 11/25/2010 11 25 2010 4 650 524431 4822646 594 40
0:00:43 12/24/2012 12 24 2012 0 666 526355 4822653 588 40
12:00:29 1/28/2010 1 28 2010 12 639 524748 4822648 594 40
6:00:36 4/7/2010 4 7 2010 6 638 521709 4822638 637 41
10:00:47 1/11/2010 1 11 2010 10 644 525036 4822652 593 40
8:00:53 12/21/2012 12 21 2012 8 665 525743 4822655 591 40
18:00:55 4/29/2008 4 29 2008 18 634 524619 4822651 594 40
18:00:54 4/5/2010 4 5 2010 18 641 522458 4822644 639 40
10:00:53 4/5/2012 4 5 2012 10 681 521981 4822644 638 41
4:00:48 2/23/2010 2 23 2010 4 642 525880 4822660 591 40
10:00:53 1/16/2010 1 16 2010 10 644 525872 4822660 591 40
14:00:53 1/13/2010 1 13 2010 14 639 526834 4822665 580 40
6:00:48 4/16/2009 4 16 2009 6 645 526976 4822665 580 40
16:00:42 4/14/2008 4 14 2008 16 636 524832 4822657 593 40
0:00:48 11/26/2009 11 26 2009 0 638 521598 4822646 637 41
6:00:50 2/23/2010 2 23 2010 6 642 525882 4822662 591 40
2:00:41 4/7/2010 4 7 2010 2 638 521714 4822647 637 41
8:00:55 4/15/2009 4 15 2009 8 637 523776 4822654 642 40
4:00:43 12/20/2009 12 20 2009 4 647 522094 4822649 638 41
8:00:56 4/15/2009 4 15 2009 8 640 523775 4822656 642 40
20:00:24 12/25/2013 12 25 2013 20 916 525878 4822663 591 40
2:00:48 4/4/2014 4 4 2014 2 916 521749 4822649 637 41
22:00:54 1/23/2010 1 23 2010 22 639 526229 4822666 588 40
12:00:47 1/13/2010 1 13 2010 12 639 526830 4822668 580 40
0:01:00 12/22/2012 12 22 2012 0 665 524073 4822658 619 39
10:00:54 2/13/2013 2 13 2013 10 666 522593 4822653 639 40
22:00:53 12/27/2013 12 27 2013 22 918 528434 4822677 589 40
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2:00:42 5/4/2011 5 4 2011 2 658 523070 4822657 640 40
4:00:42 12/18/2013 12 18 2013 4 916 526170 4822669 588 40
14:00:26 3/25/2010 3 25 2010 14 652 526459 4822671 585 40
4:00:21 4/11/2012 4 11 2012 4 671 525123 4822666 593 40
2:00:45 1/15/2014 1 15 2014 2 913 526494 4822671 585 40
0:01:14 3/28/2010 3 28 2010 0 639 524340 4822663 619 39
22:00:48 4/15/2010 4 15 2010 22 746 526039 4822670 588 40
16:00:48 4/12/2014 4 12 2014 16 916 524532 4822664 594 40
4:00:53 12/21/2012 12 21 2012 4 665 526100 4822672 588 40
12:00:26 4/14/2008 4 14 2008 12 636 524828 4822668 593 40
4:01:23 1/26/2010 1 26 2010 4 642 526257 4822674 588 40
2:00:53 1/26/2010 1 26 2010 2 642 526238 4822674 588 40
12:00:44 4/17/2009 4 17 2009 12 645 524212 4822666 619 39
14:00:54 4/14/2008 4 14 2008 14 636 524828 4822669 593 40
2:00:45 1/28/2010 1 28 2010 2 644 524780 4822671 593 40
2:00:55 4/11/2012 4 11 2012 2 671 525148 4822672 593 40
2:00:06 4/6/2009 4 6 2009 2 635 522486 4822663 639 40
14:01:23 1/28/2010 1 28 2010 14 644 524894 4822672 593 40
10:00:47 4/22/2010 4 22 2010 10 640 526637 4822679 585 40
14:00:44 4/14/2011 4 14 2011 14 662 521789 4822663 637 41
0:00:56 12/2/2010 12 2 2010 0 642 526115 4822680 588 40
22:00:56 3/31/2010 3 31 2010 22 653 525003 4822676 593 40
12:00:49 1/15/2010 1 15 2010 12 639 525385 4822678 592 40
6:01:13 4/6/2009 4 6 2009 6 635 522511 4822668 639 40
8:00:54 1/26/2010 1 26 2010 8 642 526283 4822682 588 40
0:00:25 12/5/2011 12 5 2011 0 659 522877 4822669 640 40
18:00:47 4/9/2010 4 9 2010 18 644 526604 4822683 585 40
16:00:41 4/14/2011 4 14 2011 16 662 521792 4822667 637 41
8:00:52 3/29/2013 3 29 2013 8 677 522073 4822669 638 41
14:00:47 4/29/2011 4 29 2011 14 668 526262 4822685 588 40
8:00:53 1/29/2014 1 29 2014 8 918 529270 4822698 587 40
10:00:38 1/15/2010 1 15 2010 10 639 525381 4822682 592 40
6:00:47 11/30/2010 11 30 2010 6 639 525546 4822683 592 40
0:00:47 1/26/2010 1 26 2010 0 642 526274 4822686 588 40
18:00:53 1/25/2010 1 25 2010 18 644 526498 4822688 585 40
8:00:53 12/27/2013 12 27 2013 8 913 526485 4822688 585 40
18:00:47 4/6/2009 4 6 2009 18 638 522574 4822674 639 40
2:00:53 4/21/2009 4 21 2009 2 642 525872 4822686 591 40
6:00:56 4/11/2012 4 11 2012 6 671 525055 4822683 593 40
4:01:26 4/18/2009 4 18 2009 4 647 522100 4822673 638 41
22:00:21 4/12/2009 4 12 2009 22 642 525794 4822686 591 40
0:00:42 1/6/2014 1 6 2014 0 916 523259 4822677 641 40
16:01:54 3/24/2010 3 24 2010 16 642 524866 4822683 593 40
4:00:30 4/21/2009 4 21 2009 4 642 525872 4822687 591 40
6:01:08 4/21/2009 4 21 2009 6 642 525875 4822687 591 40
6:00:41 1/26/2010 1 26 2010 6 642 526274 4822689 588 40
22:01:25 1/26/2010 1 26 2010 22 639 526549 4822691 585 40
10:01:36 1/26/2010 1 26 2010 10 642 526274 4822690 588 40
16:00:56 1/23/2014 1 23 2014 16 916 525680 4822688 591 40
22:00:53 1/25/2010 1 25 2010 22 642 526272 4822691 588 40
10:00:35 1/13/2010 1 13 2010 10 639 526360 4822692 588 40
6:00:53 4/18/2009 4 18 2009 6 647 522112 4822677 638 41
12:00:23 1/26/2010 1 26 2010 12 642 526279 4822693 588 40
4:00:55 4/7/2010 4 7 2010 4 638 521729 4822677 637 41
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22:00:49 4/9/2010 4 9 2010 22 655 526174 4822693 588 40
0:00:54 4/16/2010 4 16 2010 0 639 525764 4822692 591 40
12:00:43 4/12/2008 4 12 2008 12 636 526680 4822696 585 40
2:00:20 12/9/2013 12 9 2013 2 909 526459 4822695 585 40
4:00:48 2/23/2010 2 23 2010 4 644 525615 4822692 591 40
2:01:02 11/29/2009 11 29 2009 2 647 521948 4822680 637 41
6:00:47 2/23/2010 2 23 2010 6 644 525616 4822694 591 40
22:00:41 2/11/2010 2 11 2010 22 639 526629 4822698 585 40
16:00:14 4/12/2010 4 12 2010 16 650 526191 4822696 588 40
18:00:44 11/30/2010 11 30 2010 18 639 523159 4822686 640 40
16:01:17 11/29/2009 11 29 2009 16 643 521855 4822681 637 41
18:00:50 2/11/2010 2 11 2010 18 639 526624 4822699 585 40
12:00:48 1/13/2010 1 13 2010 12 644 526952 4822700 580 40
14:00:49 1/13/2010 1 13 2010 14 644 526951 4822701 580 40
2:00:50 1/29/2010 1 29 2010 2 639 525825 4822697 591 40
2:00:48 2/23/2010 2 23 2010 2 644 525614 4822697 591 40
22:00:54 1/26/2010 1 26 2010 22 644 526549 4822701 585 40
18:00:47 1/23/2010 1 23 2010 18 639 526281 4822700 588 40
6:00:44 12/9/2013 12 9 2013 6 909 526460 4822701 585 40
18:00:53 3/31/2012 3 31 2012 18 675 523928 4822692 642 40
4:00:43 12/9/2013 12 9 2013 4 909 526454 4822702 585 40
18:00:41 4/12/2009 4 12 2009 18 639 526008 4822702 588 40
2:00:55 12/20/2013 12 20 2013 2 916 526581 4822704 585 40
18:00:53 3/27/2010 3 27 2010 18 639 524927 4822699 593 40
6:00:55 4/26/2009 4 26 2009 6 646 521978 4822688 638 41
12:01:32 4/10/2014 4 10 2014 12 917 523745 4822695 642 40
18:00:54 4/13/2009 4 13 2009 18 643 525157 4822700 593 40
18:00:54 5/11/2011 5 11 2011 18 668 526472 4822706 585 40
6:00:54 12/18/2012 12 18 2012 6 666 526638 4822707 585 40
6:00:43 12/20/2013 12 20 2013 6 916 526652 4822708 585 40
10:00:44 4/12/2008 4 12 2008 10 633 524252 4822699 619 39
22:01:23 1/26/2010 1 26 2010 22 642 526698 4822709 585 40
12:00:23 4/13/2009 4 13 2009 12 640 523898 4822698 642 40
22:00:27 12/25/2013 12 25 2013 22 916 525809 4822706 591 40
8:00:25 4/17/2011 4 17 2011 8 659 521677 4822691 637 41
18:00:42 4/11/2009 4 11 2009 18 646 522804 4822695 640 40
18:01:23 4/6/2010 4 6 2010 18 640 527028 4822712 580 40
10:00:43 4/12/2008 4 12 2008 10 631 524380 4822701 594 40
2:00:47 1/26/2010 1 26 2010 2 639 528132 4822716 586 40
22:00:20 11/27/2009 11 27 2009 22 641 521598 4822693 637 41
18:00:45 4/13/2009 4 13 2009 18 644 526385 4822711 588 40
2:00:49 12/18/2013 12 18 2013 2 916 526197 4822711 588 40
6:00:23 12/20/2009 12 20 2009 6 633 521822 4822696 637 41
14:00:24 3/25/2010 3 25 2010 14 644 526346 4822712 588 40
12:00:47 4/2/2014 4 2 2014 12 907 523832 4822703 642 40
18:00:54 4/26/2010 4 26 2010 18 644 525585 4822710 591 40
8:00:48 1/16/2010 1 16 2010 8 642 526394 4822714 585 40
0:00:54 4/27/2009 4 27 2009 0 634 526179 4822713 588 40
6:00:48 1/16/2010 1 16 2010 6 642 526392 4822714 585 40
2:00:56 12/25/2013 12 25 2013 2 916 526657 4822716 585 40
8:00:55 1/14/2010 1 14 2010 8 639 526460 4822715 585 40
12:00:14 4/12/2008 4 12 2008 12 631 524372 4822707 619 39
12:00:41 1/27/2010 1 27 2010 12 639 525456 4822712 592 40
10:01:11 1/27/2010 1 27 2010 10 639 525445 4822714 592 40
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14:00:49 4/12/2008 4 12 2008 14 631 524512 4822711 594 40
18:00:38 4/4/2013 4 4 2013 18 671 525852 4822716 591 40
12:00:48 4/5/2010 4 5 2010 12 650 524655 4822713 594 40
18:00:24 4/11/2012 4 11 2012 18 666 526645 4822720 585 40
4:00:48 12/20/2013 12 20 2013 4 916 526583 4822721 585 40
18:01:17 4/8/2010 4 8 2010 18 654 526533 4822721 585 40
8:00:47 12/20/2009 12 20 2009 8 633 521806 4822704 637 41
6:00:42 4/22/2008 4 22 2008 6 635 521709 4822704 637 41
12:00:11 4/12/2008 4 12 2008 12 635 524534 4822715 594 40
4:00:24 4/22/2008 4 22 2008 4 635 521707 4822705 637 41
10:01:17 3/31/2010 3 31 2010 10 653 526067 4822721 588 40
20:00:35 4/11/2014 4 11 2014 20 916 526765 4822724 585 40
2:00:28 12/13/2013 12 13 2013 2 911 526487 4822723 585 40
4:00:37 1/11/2010 1 11 2010 4 639 526105 4822721 588 40
2:00:49 4/22/2008 4 22 2008 2 635 521707 4822706 637 41
18:01:11 5/12/2011 5 12 2011 18 668 526426 4822723 585 40
12:00:24 4/10/2014 4 10 2014 12 914 523636 4822713 642 40
12:00:55 2/19/2010 2 19 2010 12 642 526508 4822724 585 40
14:00:42 12/16/2013 12 16 2013 14 913 527364 4822728 581 40
10:00:12 4/11/2008 4 11 2008 10 633 524440 4822717 594 40
2:00:56 1/10/2013 1 10 2013 2 670 521823 4822708 637 41
16:00:49 4/23/2011 4 23 2011 16 668 526013 4822723 588 40
8:01:53 4/7/2010 4 7 2010 8 638 521616 4822708 637 41
8:00:41 4/5/2010 4 5 2010 8 646 523810 4822716 642 40
0:00:53 1/14/2010 1 14 2010 0 643 526515 4822727 585 40
18:00:47 4/29/2008 4 29 2008 18 634 524453 4822720 594 40
14:00:48 1/27/2010 1 27 2010 14 639 525455 4822726 592 40
14:00:49 4/12/2008 4 12 2008 14 635 524511 4822723 594 40
2:00:54 2/16/2010 2 16 2010 2 642 526207 4822729 588 40
22:00:54 2/19/2010 2 19 2010 22 642 526168 4822730 588 40
10:00:53 4/11/2008 4 11 2008 10 632 524563 4822724 594 40
16:00:42 4/7/2014 4 7 2014 16 916 523513 4822720 641 40
0:00:48 4/13/2009 4 13 2009 0 642 525717 4822729 591 40
14:01:08 4/10/2010 4 10 2010 14 641 521727 4822715 637 41
6:01:02 11/29/2009 11 29 2009 6 638 521835 4822716 637 41
2:00:54 1/16/2010 1 16 2010 2 642 526401 4822733 585 40
4:00:47 12/10/2012 12 10 2012 4 666 529433 4822745 587 40
0:00:47 1/29/2010 1 29 2010 0 639 525729 4822731 591 40
18:00:35 4/7/2014 4 7 2014 18 909 525121 4822730 593 40
2:00:54 4/14/2009 4 14 2009 2 643 524559 4822729 594 40
4:00:47 2/24/2010 2 24 2010 4 644 526577 4822736 585 40
0:00:55 12/6/2013 12 6 2013 0 916 526634 4822736 585 40
4:00:53 2/16/2010 2 16 2010 4 642 526137 4822735 588 40
18:00:44 3/31/2012 3 31 2012 18 673 522825 4822723 640 40
2:00:41 4/18/2009 4 18 2009 2 635 521745 4822719 637 41
2:00:45 4/6/2012 4 6 2012 2 670 526555 4822737 585 40
4:00:27 11/26/2009 11 26 2009 4 638 521604 4822720 637 41
0:00:48 2/16/2010 2 16 2010 0 642 526218 4822736 588 40
14:00:37 2/19/2010 2 19 2010 14 644 526544 4822738 585 40
14:00:22 3/25/2010 3 25 2010 14 655 525763 4822735 591 40
22:00:09 4/17/2009 4 17 2009 22 635 521775 4822721 637 41
0:01:29 1/31/2014 1 31 2014 0 918 530377 4822754 582 40
8:00:54 12/18/2013 12 18 2013 8 916 529054 4822749 590 40
18:00:53 2/22/2010 2 22 2010 18 642 525502 4822735 592 40
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0:00:42 4/14/2009 4 14 2009 0 643 524563 4822732 594 40
12:00:45 4/10/2010 4 10 2010 12 641 521852 4822723 637 41
6:00:53 4/19/2009 4 19 2009 6 641 522152 4822724 638 41
10:00:39 1/11/2010 1 11 2010 10 640 525103 4822734 593 40
4:00:32 1/16/2010 1 16 2010 4 642 526404 4822740 585 40
22:00:56 4/6/2010 4 6 2010 22 638 521716 4822723 637 41
4:00:49 12/20/2009 12 20 2009 4 633 521780 4822724 637 41
6:00:41 2/16/2010 2 16 2010 6 642 526138 4822740 588 40
22:00:48 2/15/2010 2 15 2010 22 642 526240 4822741 588 40
2:00:40 4/16/2010 4 16 2010 2 640 525552 4822739 592 40
0:00:44 4/18/2009 4 18 2009 0 635 521745 4822725 637 41
14:00:54 4/13/2010 4 13 2010 14 644 525729 4822740 591 40
0:00:55 4/7/2010 4 7 2010 0 638 521713 4822726 637 41
22:00:47 1/11/2010 1 11 2010 22 643 525625 4822740 591 40
16:00:47 4/16/2009 4 16 2009 16 644 526594 4822745 585 40
0:00:47 12/25/2013 12 25 2013 0 916 526673 4822745 585 40
12:00:52 4/5/2010 4 5 2010 12 639 524603 4822738 594 40
2:00:56 12/28/2013 12 28 2013 2 918 528373 4822753 586 40
8:01:01 4/23/2014 4 23 2014 8 907 524428 4822738 594 40
8:00:53 1/11/2010 1 11 2010 8 643 524675 4822739 594 40
18:00:55 2/19/2010 2 19 2010 18 642 526169 4822746 588 40
10:00:41 4/11/2008 4 11 2008 10 636 524531 4822740 594 40
16:00:44 1/28/2010 1 28 2010 16 644 524960 4822742 593 40
18:00:53 4/21/2009 4 21 2009 18 642 525761 4822745 591 40
18:00:53 2/15/2010 2 15 2010 18 642 526239 4822747 588 40
0:00:36 4/11/2012 4 11 2012 0 675 524803 4822742 593 40
18:00:48 4/19/2010 4 19 2010 18 639 525042 4822743 593 40
6:01:11 1/11/2010 1 11 2010 6 643 524674 4822742 594 40
22:01:55 4/4/2010 4 4 2010 22 641 522302 4822734 638 41
16:00:14 4/28/2008 4 28 2008 16 634 523678 4822740 642 40
0:00:33 4/16/2010 4 16 2010 0 655 526339 4822751 588 40
8:00:48 11/30/2010 11 30 2010 8 650 524110 4822742 619 39
22:00:53 4/20/2009 4 20 2009 22 642 525687 4822748 591 40
18:01:10 5/14/2011 5 14 2011 18 664 525725 4822749 591 40
4:00:23 11/26/2010 11 26 2010 4 642 526141 4822751 588 40
8:00:28 4/20/2008 4 20 2008 8 636 524316 4822745 619 39
0:01:19 4/21/2009 4 21 2009 0 642 525709 4822751 591 40
18:00:55 4/16/2009 4 16 2009 18 644 526631 4822756 585 40
2:00:47 4/11/2012 4 11 2012 2 678 524914 4822749 593 40
18:00:50 4/17/2009 4 17 2009 18 638 521625 4822738 637 41
18:00:33 4/21/2008 4 21 2008 18 635 521802 4822739 637 41
0:00:48 4/11/2012 4 11 2012 0 678 524901 4822749 593 40
2:00:58 4/6/2012 4 6 2012 2 673 526508 4822756 585 40
4:00:54 1/14/2010 1 14 2010 4 639 526466 4822756 585 40
4:00:41 1/29/2010 1 29 2010 4 639 526119 4822755 588 40
12:00:53 4/20/2011 4 20 2011 12 647 521911 4822740 637 41
22:01:12 4/17/2014 4 17 2014 22 913 524640 4822750 594 40
6:00:57 11/26/2010 11 26 2010 6 642 526138 4822756 588 40
6:00:56 4/11/2012 4 11 2012 6 678 524913 4822751 593 40
22:00:41 1/25/2010 1 25 2010 22 644 526410 4822757 585 40
6:00:47 1/14/2010 1 14 2010 6 639 526463 4822757 585 40
4:00:54 4/11/2012 4 11 2012 4 678 524916 4822752 593 40
12:00:54 4/16/2008 4 16 2008 12 637 524474 4822751 594 40
18:00:55 4/12/2009 4 12 2009 18 646 522744 4822745 639 40
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18:00:53 4/5/2010 4 5 2010 18 746 523240 4822747 641 40
18:00:47 5/4/2010 5 4 2010 18 642 522691 4822745 639 40
14:00:54 2/19/2010 2 19 2010 14 642 526488 4822760 585 40
22:01:11 11/27/2009 11 27 2009 22 647 521614 4822743 637 41
20:00:50 1/30/2014 1 30 2014 20 918 530346 4822777 582 40
0:00:53 1/15/2014 1 15 2014 0 913 526619 4822762 585 40
12:00:54 4/20/2011 4 20 2011 12 641 521799 4822746 637 41
2:00:48 5/2/2011 5 2 2011 2 668 528489 4822771 589 40
0:01:11 11/29/2009 11 29 2009 0 647 521949 4822747 637 41
2:01:05 12/24/2012 12 24 2012 2 666 526210 4822762 588 40
22:00:48 4/21/2008 4 21 2008 22 635 521707 4822746 637 41
18:01:50 4/21/2012 4 21 2012 18 676 523140 4822751 640 40
4:00:29 4/15/2009 4 15 2009 4 635 522203 4822748 638 41
2:00:49 4/15/2009 4 15 2009 2 635 522205 4822748 638 41
0:00:11 12/28/2013 12 28 2013 0 918 528364 4822772 586 40
4:00:55 12/24/2012 12 24 2012 4 666 526204 4822763 588 40
22:00:53 4/15/2010 4 15 2010 22 655 526296 4822763 588 40
0:00:53 4/6/2010 4 6 2010 0 638 521698 4822747 637 41
0:01:52 4/16/2010 4 16 2010 0 746 525995 4822763 588 40
22:00:48 4/5/2010 4 5 2010 22 638 521697 4822749 637 41
22:00:47 2/11/2010 2 11 2010 22 642 526608 4822766 585 40
18:01:23 4/28/2008 4 28 2008 18 634 524101 4822757 619 39
6:00:48 4/15/2009 4 15 2009 6 635 522204 4822750 638 41
8:00:54 1/8/2013 1 8 2013 8 670 523189 4822754 641 40
10:01:47 4/6/2013 4 6 2013 10 677 523786 4822756 642 40
10:00:53 4/12/2008 4 12 2008 10 635 524657 4822760 594 40
2:00:42 4/29/2008 4 29 2008 2 634 523227 4822755 641 40
14:00:46 12/12/2008 12 12 2008 14 637 529759 4822781 584 40
16:00:44 12/16/2013 12 16 2013 16 913 527567 4822772 581 40
16:00:55 4/16/2008 4 16 2008 16 637 524466 4822760 594 40
8:01:00 12/25/2013 12 25 2013 8 916 526997 4822771 580 40
18:01:24 2/19/2010 2 19 2010 18 642 527067 4822772 580 40
0:00:14 4/22/2008 4 22 2008 0 635 521725 4822754 637 41
18:01:24 2/22/2010 2 22 2010 18 644 525452 4822767 592 40
4:00:54 4/29/2008 4 29 2008 4 634 523229 4822759 641 40
2:00:23 12/20/2009 12 20 2009 2 633 521735 4822754 637 41
22:00:42 1/30/2014 1 30 2014 22 918 530362 4822788 582 40
12:00:47 3/25/2010 3 25 2010 12 652 526050 4822771 588 40
10:00:54 4/20/2009 4 20 2009 10 646 523006 4822760 640 40
10:00:44 4/5/2010 4 5 2010 10 640 524324 4822765 619 39
2:00:47 4/6/2012 4 6 2012 2 666 526567 4822774 585 40
8:00:48 2/26/2010 2 26 2010 8 644 525353 4822769 592 40
22:00:42 1/10/2010 1 10 2010 22 644 525170 4822769 593 40
18:00:53 4/11/2009 4 11 2009 18 638 522674 4822761 639 40
12:00:55 1/16/2010 1 16 2010 12 640 528090 4822782 586 40
6:00:42 12/24/2012 12 24 2012 6 666 526223 4822775 588 40
8:00:56 4/30/2009 4 30 2009 8 646 523008 4822763 640 40
18:00:44 3/26/2013 3 26 2013 18 658 523704 4822766 642 40
8:00:53 2/26/2010 2 26 2010 8 642 525553 4822773 592 40
12:01:24 4/20/2009 4 20 2009 12 646 523012 4822765 640 40
18:00:48 4/5/2010 4 5 2010 18 646 522820 4822764 640 40
4:00:42 12/25/2012 12 25 2012 4 666 524652 4822770 594 40
20:00:49 4/3/2014 4 3 2014 20 908 524552 4822771 594 40
18:00:54 3/31/2012 3 31 2012 18 675 522767 4822764 639 40
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6:01:51 1/8/2013 1 8 2013 6 670 523188 4822766 641 40
18:00:15 4/16/2009 4 16 2009 18 643 522538 4822765 639 40
2:00:41 12/20/2009 12 20 2009 2 647 521833 4822763 637 41
8:00:42 4/28/2008 4 28 2008 8 634 522614 4822766 639 40
8:00:44 12/25/2012 12 25 2012 8 666 524648 4822773 594 40
22:00:47 12/1/2010 12 1 2010 22 642 526112 4822779 588 40
8:00:48 4/5/2010 4 5 2010 8 640 524325 4822773 619 39
2:00:25 4/13/2009 4 13 2009 2 642 525611 4822777 591 40
6:00:53 4/4/2014 4 4 2014 6 916 522471 4822766 639 40
12:00:54 4/22/2010 4 22 2010 12 652 525093 4822776 593 40
10:00:26 4/11/2008 4 11 2008 10 637 524393 4822774 594 40
12:00:41 4/5/2010 4 5 2010 12 640 524331 4822774 619 39
2:00:20 12/8/2013 12 8 2013 2 916 526755 4822784 585 40
22:00:41 11/29/2010 11 29 2010 22 639 526558 4822783 585 40
18:00:41 3/26/2013 3 26 2013 18 663 523455 4822772 641 40
10:00:37 1/16/2010 1 16 2010 10 640 528085 4822790 586 40
10:00:43 4/12/2008 4 12 2008 10 632 524638 4822776 594 40
4:00:54 4/19/2009 4 19 2009 4 641 522070 4822768 638 41
16:00:29 4/15/2014 4 15 2014 16 907 525215 4822779 592 40
6:00:55 12/12/2013 12 12 2013 6 909 526663 4822785 585 40
8:00:54 4/22/2010 4 22 2010 8 640 526603 4822785 585 40
6:00:53 4/1/2010 4 1 2010 6 642 524603 4822778 594 40
20:00:54 4/3/2014 4 3 2014 20 916 521980 4822769 638 41
12:00:42 4/2/2014 4 2 2014 12 909 523836 4822776 642 40
4:00:55 4/1/2010 4 1 2010 4 642 524600 4822779 594 40
4:00:53 4/4/2014 4 4 2014 4 916 522472 4822772 639 40
14:01:20 4/3/2013 4 3 2013 14 677 521897 4822771 637 41
10:00:51 1/29/2010 1 29 2010 10 639 526163 4822786 588 40
6:00:48 12/25/2012 12 25 2012 6 666 524630 4822781 594 40
8:00:48 4/21/2009 4 21 2009 8 645 526953 4822790 580 40
8:01:12 1/15/2010 1 15 2010 8 639 525613 4822785 591 40
8:00:48 12/28/2013 12 28 2013 8 918 528593 4822797 589 40
10:00:48 4/12/2008 4 12 2008 10 636 524303 4822781 619 39
18:00:47 4/7/2010 4 7 2010 18 652 525123 4822784 593 40
6:00:15 11/28/2010 11 28 2010 6 650 526611 4822790 585 40
8:00:26 3/24/2010 3 24 2010 8 746 525744 4822787 591 40
22:00:55 4/10/2012 4 10 2012 22 678 524944 4822784 593 40
4:00:44 4/13/2009 4 13 2009 4 642 525579 4822787 592 40
16:00:48 4/22/2010 4 22 2010 16 746 526974 4822792 580 40
0:00:51 1/16/2010 1 16 2010 0 639 525558 4822787 592 40
8:01:23 1/29/2010 1 29 2010 8 639 526271 4822790 588 40
4:00:53 11/29/2009 11 29 2009 4 638 521743 4822774 637 41
18:00:48 4/9/2010 4 9 2010 18 655 526401 4822791 585 40
0:00:39 4/28/2013 4 28 2013 0 671 522414 4822777 639 40
6:00:42 4/13/2009 4 13 2009 6 642 525577 4822788 592 40
6:01:05 1/29/2010 1 29 2010 6 639 526274 4822791 588 40
4:00:54 12/12/2013 12 12 2013 4 909 526662 4822794 585 40
22:00:42 2/19/2010 2 19 2010 22 644 526113 4822792 588 40
18:00:41 4/19/2010 4 19 2010 18 650 526931 4822796 580 40
12:00:53 2/19/2010 2 19 2010 12 644 526547 4822795 585 40
16:00:44 3/29/2013 3 29 2013 16 671 523644 4822784 642 40
10:00:56 4/5/2010 4 5 2010 10 644 524265 4822787 619 39
14:00:54 4/3/2013 4 3 2013 14 663 521894 4822779 637 41
18:00:56 2/19/2010 2 19 2010 18 644 526111 4822794 588 40
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4:00:48 12/14/2013 12 14 2013 4 909 526689 4822797 585 40
8:00:54 12/18/2012 12 18 2012 8 666 526625 4822797 585 40
18:00:55 1/16/2010 1 16 2010 18 639 523320 4822785 641 40
8:00:33 4/5/2010 4 5 2010 8 644 524258 4822789 619 39
4:00:56 11/28/2010 11 28 2010 4 650 526617 4822799 585 40
0:00:54 4/13/2009 4 13 2009 0 639 525699 4822797 591 40
18:00:47 4/17/2009 4 17 2009 18 643 521623 4822783 637 41
0:01:14 11/27/2010 11 27 2010 0 642 526482 4822801 585 40
2:00:54 5/2/2011 5 2 2011 2 650 522520 4822787 639 40
6:00:33 4/17/2011 4 17 2011 6 659 521877 4822786 637 41
10:01:15 1/18/2013 1 18 2013 10 670 526466 4822804 585 40
18:00:41 3/24/2010 3 24 2010 18 746 526309 4822805 588 40
0:00:51 12/19/2009 12 19 2009 0 643 521585 4822789 637 41
0:00:54 4/26/2009 4 26 2009 0 640 527108 4822810 580 40
18:00:51 4/16/2009 4 16 2009 18 646 523946 4822798 642 40
0:00:53 4/1/2010 4 1 2010 0 644 524836 4822801 593 40
16:00:47 4/3/2014 4 3 2014 16 913 523460 4822796 641 40
4:00:49 1/11/2010 1 11 2010 4 640 526322 4822807 588 40
10:00:55 5/6/2010 5 6 2010 10 642 523146 4822796 640 40
22:00:42 1/16/2010 1 16 2010 22 639 523320 4822797 641 40
0:00:54 3/31/2013 3 31 2013 0 671 522328 4822794 638 41
0:01:09 1/28/2010 1 28 2010 0 642 524557 4822802 594 40
4:00:32 12/28/2013 12 28 2013 4 918 528251 4822817 586 40
22:00:48 3/30/2013 3 30 2013 22 671 522325 4822795 638 41
10:00:47 4/5/2010 4 5 2010 10 646 523836 4822800 642 40
2:00:53 4/16/2010 4 16 2010 2 639 525574 4822806 592 40
22:00:53 3/31/2010 3 31 2010 22 644 524835 4822804 593 40
18:00:49 1/11/2010 1 11 2010 18 643 525562 4822808 592 40
16:00:54 1/18/2013 1 18 2013 16 670 526280 4822811 588 40
6:00:53 11/28/2012 11 28 2012 6 670 529538 4822824 587 40
18:00:41 1/27/2010 1 27 2010 18 642 524552 4822805 594 40
2:00:44 5/13/2011 5 13 2011 2 655 524288 4822804 619 39
6:00:56 4/11/2013 4 11 2013 6 663 522109 4822797 638 41
22:00:53 4/16/2014 4 16 2014 22 913 523957 4822804 642 40
14:00:43 4/17/2011 4 17 2011 14 658 526451 4822813 585 40
2:00:57 12/14/2012 12 14 2012 2 665 528071 4822820 586 40
18:00:53 4/18/2009 4 18 2009 18 641 522816 4822801 640 40
16:00:48 5/1/2011 5 1 2011 16 665 525113 4822809 593 40
14:00:54 1/16/2010 1 16 2010 14 640 528121 4822822 586 40
0:00:41 4/17/2014 4 17 2014 0 913 523958 4822806 642 40
8:00:16 12/21/2012 12 21 2012 8 666 529020 4822826 590 40
2:00:39 12/6/2013 12 6 2013 2 916 526675 4822817 585 40
8:00:48 11/29/2009 11 29 2009 8 638 521977 4822800 638 41
8:00:54 4/2/2010 4 2 2010 8 642 522350 4822801 638 41
18:01:06 1/18/2013 1 18 2013 18 670 526485 4822817 585 40
18:00:43 2/19/2010 2 19 2010 18 644 527086 4822820 580 40
22:00:47 4/25/2009 4 25 2009 22 640 527133 4822821 580 40
8:00:44 4/16/2010 4 16 2010 8 653 521794 4822802 637 41
12:01:17 4/20/2011 4 20 2011 12 661 521815 4822802 637 41
0:00:55 3/25/2010 3 25 2010 0 746 526281 4822818 588 40
22:00:50 1/12/2010 1 12 2010 22 644 525439 4822815 592 40
12:00:47 1/18/2013 1 18 2013 12 670 526461 4822820 585 40
2:00:49 11/26/2010 11 26 2010 2 642 526302 4822819 588 40
6:00:44 11/29/2009 11 29 2009 6 647 521936 4822804 637 41
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18:00:25 4/21/2009 4 21 2009 18 642 525544 4822817 592 40
0:00:55 1/19/2013 1 19 2013 0 670 526484 4822821 585 40
8:01:11 12/16/2013 12 16 2013 8 913 526973 4822823 580 40
4:01:24 4/18/2009 4 18 2009 4 638 521795 4822804 637 41
22:00:42 3/24/2010 3 24 2010 22 746 526274 4822820 588 40
18:00:21 1/12/2010 1 12 2010 18 640 526419 4822821 585 40
6:00:53 2/26/2010 2 26 2010 6 642 525596 4822818 591 40
12:00:47 4/5/2010 4 5 2010 12 646 523835 4822812 642 40
18:00:48 4/4/2010 4 4 2010 18 642 525013 4822817 593 40
6:00:52 1/11/2010 1 11 2010 6 642 525687 4822819 591 40
14:00:41 4/28/2008 4 28 2008 14 634 523064 4822810 640 40
8:00:53 4/5/2010 4 5 2010 8 641 523291 4822811 641 40
0:00:54 1/13/2010 1 13 2010 0 644 525458 4822819 592 40
22:00:46 1/18/2013 1 18 2013 22 670 526483 4822823 585 40
22:01:24 1/27/2010 1 27 2010 22 642 524545 4822817 594 40
2:00:41 4/26/2009 4 26 2009 2 640 527098 4822827 580 40
2:00:42 3/30/2013 3 30 2013 2 663 521844 4822808 637 41
6:00:41 4/18/2009 4 18 2009 6 638 521797 4822808 637 41
10:00:23 4/5/2010 4 5 2010 10 642 523864 4822815 642 40
16:00:36 4/13/2009 4 13 2009 16 647 523974 4822816 642 40
18:00:24 1/14/2010 1 14 2010 18 639 526151 4822825 588 40
16:00:47 4/16/2009 4 16 2009 16 648 525493 4822823 592 40
2:00:58 12/9/2013 12 9 2013 2 916 526111 4822825 588 40
6:00:53 3/28/2010 3 28 2010 6 639 524140 4822818 619 39
14:00:24 4/2/2014 4 2 2014 14 918 524190 4822818 619 39
14:00:55 1/18/2013 1 18 2013 14 670 526460 4822827 585 40
12:00:24 4/2/2014 4 2 2014 12 916 522916 4822814 640 40
22:00:54 1/10/2010 1 10 2010 22 643 524639 4822820 594 40
2:00:55 1/11/2010 1 11 2010 2 643 525522 4822824 592 40
4:00:22 12/22/2013 12 22 2013 4 916 526416 4822828 585 40
10:00:56 4/28/2008 4 28 2008 10 634 523019 4822815 640 40
10:00:53 1/8/2013 1 8 2013 10 670 523240 4822816 641 40
10:00:05 4/21/2009 4 21 2009 10 645 527036 4822831 580 40
16:00:53 2/19/2010 2 19 2010 16 644 526963 4822830 580 40
14:00:22 4/30/2011 4 30 2011 14 658 525565 4822825 592 40
0:00:46 1/11/2010 1 11 2010 0 643 525513 4822826 592 40
22:00:47 4/12/2008 4 12 2008 22 631 522780 4822816 640 40
4:00:42 2/26/2010 2 26 2010 4 642 525598 4822827 591 40
20:00:47 1/18/2013 1 18 2013 20 670 526484 4822830 585 40
12:00:42 1/27/2010 1 27 2010 12 642 525614 4822827 591 40
16:00:41 4/3/2014 4 3 2014 16 679 523382 4822819 641 40
8:00:53 12/24/2012 12 24 2012 8 666 526258 4822830 588 40
18:00:41 1/17/2013 1 17 2013 18 670 526627 4822832 585 40
16:01:23 4/10/2010 4 10 2010 16 641 521797 4822815 637 41
18:01:53 3/24/2010 3 24 2010 18 644 525562 4822829 592 40
22:00:21 4/26/2009 4 26 2009 22 634 526248 4822832 588 40
4:00:55 11/30/2009 11 30 2009 4 647 522048 4822817 638 41
12:00:41 4/28/2008 4 28 2008 12 634 523022 4822820 640 40
20:00:36 11/27/2011 11 27 2011 20 663 522153 4822818 638 41
14:00:24 1/27/2012 1 27 2012 14 666 526690 4822836 585 40
0:00:49 4/11/2010 4 11 2010 0 655 525227 4822831 592 40
4:00:48 4/18/2009 4 18 2009 4 635 521780 4822820 637 41
12:00:47 4/5/2010 4 5 2010 12 642 523860 4822827 642 40
18:00:41 4/27/2009 4 27 2009 18 646 521844 4822821 637 41
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4:01:12 1/29/2010 1 29 2010 4 644 526064 4822836 588 40
14:00:53 1/27/2010 1 27 2010 14 642 525571 4822835 592 40
8:00:48 4/18/2014 4 18 2014 8 909 522655 4822825 639 40
8:00:48 12/26/2013 12 26 2013 8 916 525312 4822835 592 40
18:00:54 4/18/2011 4 18 2011 18 647 521761 4822823 637 41
4:00:56 4/13/2009 4 13 2009 4 639 525540 4822836 592 40
18:00:41 4/6/2009 4 6 2009 18 635 522930 4822827 640 40
8:00:42 4/12/2014 4 12 2014 8 916 525697 4822837 591 40
2:00:42 4/13/2009 4 13 2009 2 639 525607 4822838 591 40
0:00:36 11/26/2010 11 26 2010 0 642 526296 4822841 588 40
2:01:55 4/13/2008 4 13 2008 2 631 522780 4822828 640 40
18:00:41 4/19/2010 4 19 2010 18 654 527011 4822844 580 40
0:00:51 4/13/2008 4 13 2008 0 631 522796 4822828 640 40
6:00:47 1/15/2010 1 15 2010 6 639 525641 4822839 591 40
12:00:53 4/16/2010 4 16 2010 12 654 524962 4822836 593 40
4:00:54 11/28/2012 11 28 2012 4 670 529565 4822855 587 40
16:00:54 2/19/2010 2 19 2010 16 642 527068 4822846 580 40
6:00:54 2/24/2010 2 24 2010 6 644 526365 4822843 588 40
20:00:50 4/19/2013 4 19 2013 20 677 523742 4822833 642 40
6:00:26 4/13/2009 4 13 2009 6 639 525520 4822840 592 40
4:00:25 11/28/2010 11 28 2010 4 746 526532 4822844 585 40
6:00:37 2/26/2010 2 26 2010 6 644 525422 4822840 592 40
14:00:59 3/24/2010 3 24 2010 14 642 524831 4822839 593 40
4:00:33 4/18/2009 4 18 2009 4 643 521800 4822829 637 41
6:00:55 12/28/2013 12 28 2013 6 918 528269 4822853 586 40
10:00:56 5/5/2011 5 5 2011 10 668 528100 4822853 586 40
14:00:26 1/28/2010 1 28 2010 14 639 524812 4822842 593 40
18:00:42 4/28/2008 4 28 2008 18 634 524182 4822839 619 39
18:00:28 4/10/2012 4 10 2012 18 678 525776 4822846 591 40
2:00:47 1/14/2010 1 14 2010 2 639 526598 4822849 585 40
18:00:54 4/5/2010 4 5 2010 18 652 522374 4822834 639 40
4:00:41 12/9/2013 12 9 2013 4 916 526098 4822848 588 40
6:00:54 12/22/2013 12 22 2013 6 916 526439 4822849 585 40
20:00:30 4/16/2014 4 16 2014 20 913 524078 4822841 619 39
16:00:41 1/27/2010 1 27 2010 16 642 525532 4822846 592 40
8:00:42 1/11/2010 1 11 2010 8 642 525654 4822847 591 40
8:00:53 1/27/2010 1 27 2010 8 642 525952 4822848 591 40
18:00:53 1/12/2010 1 12 2010 18 644 525351 4822846 592 40
4:00:56 11/30/2010 11 30 2010 4 746 526434 4822851 585 40
18:00:47 2/11/2010 2 11 2010 18 642 526551 4822851 585 40
22:00:53 4/10/2012 4 10 2012 22 675 524803 4822846 593 40
14:01:07 3/29/2013 3 29 2013 14 671 523659 4822842 642 40
18:00:44 1/28/2010 1 28 2010 18 644 525723 4822850 591 40
22:00:52 4/9/2010 4 9 2010 22 644 527058 4822855 580 40
10:00:19 2/23/2010 2 23 2010 10 644 526696 4822855 585 40
2:00:48 4/14/2012 4 14 2012 2 675 521633 4822837 637 41
6:00:49 4/18/2009 4 18 2009 6 635 521784 4822838 637 41
6:00:47 4/18/2009 4 18 2009 6 643 521790 4822838 637 41
2:00:24 11/30/2010 11 30 2010 2 746 526434 4822855 585 40
8:00:53 4/21/2009 4 21 2009 8 642 526064 4822855 588 40
6:00:53 4/29/2008 4 29 2008 6 634 523258 4822844 641 40
2:00:50 2/26/2010 2 26 2010 2 642 525653 4822853 591 40
10:00:53 4/11/2008 4 11 2008 10 631 524347 4822850 619 39
16:00:42 4/12/2010 4 12 2010 16 644 525368 4822854 592 40
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12:00:15 4/11/2008 4 11 2008 12 631 524306 4822851 619 39
22:00:53 12/30/2013 12 30 2013 22 916 526097 4822858 588 40
18:00:43 4/11/2010 4 11 2010 18 746 526151 4822859 588 40
22:00:55 11/26/2010 11 26 2010 22 642 526486 4822861 585 40
4:00:54 3/31/2013 3 31 2013 4 671 522489 4822847 639 40
2:00:43 1/19/2013 1 19 2013 2 670 527000 4822864 580 40
6:00:55 3/31/2013 3 31 2013 6 671 522486 4822847 639 40
0:00:53 12/8/2013 12 8 2013 0 916 526795 4822863 580 40
10:00:55 3/24/2010 3 24 2010 10 644 525470 4822858 592 40
10:00:49 1/27/2010 1 27 2010 10 642 525667 4822860 591 40
2:00:53 2/26/2010 2 26 2010 2 644 525517 4822861 592 40
4:00:59 4/1/2010 4 1 2010 4 644 524504 4822858 594 40
14:00:30 4/12/2008 4 12 2008 14 637 525509 4822862 592 40
16:00:57 4/5/2010 4 5 2010 16 646 523646 4822855 642 40
4:00:52 2/26/2010 2 26 2010 4 644 525521 4822862 592 40
0:00:50 1/30/2014 1 30 2014 0 918 530152 4822882 582 40
14:00:54 4/5/2010 4 5 2010 14 646 523655 4822856 642 40
12:00:23 4/11/2008 4 11 2008 12 636 524474 4822860 594 40
2:00:54 1/29/2010 1 29 2010 2 644 525966 4822865 591 40
2:00:23 11/30/2009 11 30 2009 2 647 522083 4822852 638 41
18:00:56 1/11/2010 1 11 2010 18 639 526057 4822867 588 40
18:00:47 4/12/2009 4 12 2009 18 648 525342 4822864 592 40
6:00:54 4/1/2010 4 1 2010 6 644 524506 4822862 594 40
16:00:47 4/12/2008 4 12 2008 16 632 524122 4822861 619 39
2:00:23 1/30/2014 1 30 2014 2 918 530153 4822886 582 40
16:00:32 1/27/2010 1 27 2010 16 639 525365 4822866 592 40
18:00:54 4/12/2009 4 12 2009 18 639 525833 4822868 591 40
16:00:44 4/19/2010 4 19 2010 16 650 527062 4822873 580 40
4:00:53 5/1/2009 5 1 2009 4 648 523782 4822860 642 40
0:00:42 4/10/2010 4 10 2010 0 644 527042 4822874 580 40
18:01:15 4/26/2009 4 26 2009 18 640 526611 4822872 585 40
14:00:47 4/3/2014 4 3 2014 14 679 523435 4822861 641 40
8:00:53 12/20/2012 12 20 2012 8 666 525987 4822870 588 40
22:00:53 1/11/2010 1 11 2010 22 639 526077 4822871 588 40
6:00:47 1/29/2010 1 29 2010 6 644 526272 4822873 588 40
22:01:12 4/18/2011 4 18 2011 22 647 521641 4822857 637 41
18:00:54 4/6/2009 4 6 2009 18 638 522624 4822861 639 40
18:00:42 1/14/2010 1 14 2010 18 639 526444 4822875 585 40
18:00:53 1/10/2010 1 10 2010 18 643 524403 4822868 594 40
4:00:47 4/17/2011 4 17 2011 4 659 521916 4822859 637 41
10:00:43 4/19/2010 4 19 2010 10 650 527273 4822879 581 40
4:00:55 4/1/2010 4 1 2010 4 653 523930 4822867 642 40
22:00:15 4/12/2009 4 12 2009 22 639 526009 4822875 588 40
8:00:54 1/29/2010 1 29 2010 8 644 526272 4822876 588 40
8:00:55 2/11/2010 2 11 2010 8 642 526723 4822878 585 40
0:00:53 12/9/2013 12 9 2013 0 909 526505 4822877 585 40
22:00:47 1/14/2010 1 14 2010 22 639 526461 4822878 585 40
2:00:41 12/14/2013 12 14 2013 2 909 526658 4822879 585 40
18:00:50 4/15/2009 4 15 2009 18 647 521634 4822861 637 41
6:00:23 11/30/2010 11 30 2010 6 746 526469 4822879 585 40
22:00:45 4/16/2009 4 16 2009 22 633 521681 4822863 637 41
6:00:21 4/1/2010 4 1 2010 6 653 523933 4822871 642 40
18:00:55 4/13/2011 4 13 2011 18 641 521694 4822864 637 41
8:00:53 2/24/2010 2 24 2010 8 644 526322 4822881 588 40
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4:00:41 1/10/2013 1 10 2013 4 670 521847 4822866 637 41
22:00:48 4/12/2009 4 12 2009 22 638 521682 4822866 637 41
8:00:55 1/13/2010 1 13 2010 8 643 526655 4822884 585 40
2:00:26 4/17/2009 4 17 2009 2 643 521912 4822867 637 41
18:00:56 4/14/2012 4 14 2012 18 678 522938 4822871 640 40
2:01:09 2/11/2010 2 11 2010 2 644 530157 4822900 582 40
16:00:58 4/16/2009 4 16 2009 16 642 525576 4822882 592 40
2:00:10 1/13/2010 1 13 2010 2 644 525478 4822881 592 40
22:00:56 12/24/2013 12 24 2013 22 916 526697 4822887 585 40
6:00:48 1/10/2013 1 10 2013 6 670 521849 4822869 637 41
0:00:37 4/13/2009 4 13 2009 0 638 521688 4822869 637 41
4:00:47 4/18/2009 4 18 2009 4 633 521935 4822870 637 41
8:00:59 3/28/2010 3 28 2010 8 639 524197 4822878 619 39
6:00:48 4/13/2008 4 13 2008 6 631 522758 4822873 639 40
4:00:47 4/13/2008 4 13 2008 4 631 522755 4822874 639 40
2:00:24 1/26/2010 1 26 2010 2 644 526135 4822886 588 40
8:00:47 11/29/2009 11 29 2009 8 647 522045 4822873 638 41
16:00:54 4/5/2010 4 5 2010 16 638 523140 4822877 640 40
0:01:03 4/17/2009 4 17 2009 0 633 521633 4822872 637 41
2:00:47 3/31/2013 3 31 2013 2 671 522412 4822876 639 40
16:00:40 1/28/2010 1 28 2010 16 639 524828 4822885 593 40
18:00:23 4/12/2009 4 12 2009 18 638 521631 4822874 637 41
20:00:53 12/23/2013 12 23 2013 20 918 528000 4822897 583 40
12:00:54 4/17/2009 4 17 2009 12 647 522038 4822876 638 41
6:00:47 2/11/2010 2 11 2010 6 642 526723 4822893 585 40
14:01:01 4/22/2010 4 22 2010 14 746 526948 4822894 580 40
4:00:43 1/26/2010 1 26 2010 4 644 526139 4822891 588 40
8:00:54 1/19/2013 1 19 2013 8 670 527200 4822895 581 40
8:00:54 4/17/2009 4 17 2009 8 647 521703 4822876 637 41
16:00:47 4/16/2009 4 16 2009 16 637 525497 4822889 592 40
4:00:56 4/17/2009 4 17 2009 4 643 521917 4822878 637 41
6:00:53 1/19/2013 1 19 2013 6 670 527195 4822897 580 40
4:00:46 1/19/2013 1 19 2013 4 670 527197 4822898 580 40
0:00:55 11/30/2009 11 30 2009 0 647 522096 4822879 638 41
6:00:54 4/17/2009 4 17 2009 6 647 521698 4822879 637 41
6:01:23 1/13/2010 1 13 2010 6 644 526246 4822895 588 40
0:00:55 4/1/2010 4 1 2010 0 642 525115 4822891 593 40
0:00:47 4/13/2009 4 13 2009 0 646 522648 4822883 639 40
18:00:41 4/12/2010 4 12 2010 18 654 524604 4822890 594 40
18:00:56 4/3/2014 4 3 2014 18 679 523597 4822887 642 40
16:00:43 3/24/2010 3 24 2010 16 746 525761 4822895 591 40
22:00:48 3/31/2010 3 31 2010 22 642 525114 4822894 593 40
12:00:48 4/11/2008 4 11 2008 12 632 524542 4822892 594 40
14:00:24 4/21/2011 4 21 2011 14 668 526063 4822898 588 40
2:00:37 12/12/2013 12 12 2013 2 909 526658 4822901 585 40
12:00:44 1/16/2013 1 16 2013 12 670 525479 4822897 592 40
16:00:41 4/17/2009 4 17 2009 16 647 522063 4822885 638 41
2:00:55 5/5/2010 5 5 2010 2 642 522701 4822887 639 40
12:00:47 4/11/2008 4 11 2008 12 633 524403 4822894 594 40
0:00:31 12/20/2012 12 20 2012 0 663 522613 4822888 639 40
8:00:46 4/17/2009 4 17 2009 8 643 521646 4822886 637 41
20:00:47 12/24/2013 12 24 2013 20 916 526729 4822905 585 40
18:00:33 4/29/2011 4 29 2011 18 668 526657 4822905 585 40
2:00:55 4/13/2009 4 13 2009 2 638 521874 4822887 637 41
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18:00:47 4/19/2009 4 19 2009 18 642 525473 4822900 592 40
12:00:59 1/29/2010 1 29 2010 12 639 526079 4822902 588 40
18:00:47 4/15/2009 4 15 2009 18 638 521629 4822887 637 41
0:00:50 4/17/2009 4 17 2009 0 643 521939 4822889 637 41
0:00:55 1/15/2010 1 15 2010 0 639 526618 4822906 585 40
6:00:42 1/13/2010 1 13 2010 6 643 526638 4822906 585 40
18:01:11 2/17/2010 2 17 2010 18 644 526301 4822905 588 40
8:00:39 4/14/2012 4 14 2012 8 673 524195 4822898 619 39
12:00:20 4/5/2010 4 5 2010 12 652 524451 4822900 594 40
16:00:42 4/12/2008 4 12 2008 16 635 524138 4822899 619 39
12:00:53 4/22/2010 4 22 2010 12 746 526971 4822910 580 40
18:01:17 4/5/2010 4 5 2010 18 638 521717 4822892 637 41
0:00:23 1/11/2010 1 11 2010 0 639 525787 4822906 591 40
22:00:48 4/12/2009 4 12 2009 22 646 522616 4822896 639 40
18:01:19 4/16/2010 4 16 2010 18 651 526039 4822909 588 40
22:00:21 4/16/2009 4 16 2009 22 643 521952 4822894 637 41
16:00:42 4/11/2010 4 11 2010 16 655 525942 4822909 591 40
4:01:11 1/13/2010 1 13 2010 4 644 525906 4822910 591 40
4:00:56 4/17/2009 4 17 2009 4 647 521754 4822896 637 41
22:00:42 4/14/2009 4 14 2009 22 635 522401 4822898 639 40
22:00:48 11/25/2010 11 25 2010 22 642 526466 4822913 585 40
18:00:43 1/15/2010 1 15 2010 18 639 525419 4822910 592 40
4:01:50 2/11/2010 2 11 2010 4 644 530122 4822929 582 40
0:00:53 4/15/2009 4 15 2009 0 635 522400 4822900 639 40
2:00:56 1/11/2010 1 11 2010 2 640 526042 4822913 588 40
18:00:54 11/29/2010 11 29 2010 18 650 524291 4822907 619 39
0:00:24 12/14/2013 12 14 2013 0 909 526671 4822917 585 40
22:00:53 4/15/2009 4 15 2009 22 638 521745 4822900 637 41
14:00:40 4/16/2014 4 16 2014 14 913 524127 4822908 619 39
0:00:47 12/20/2013 12 20 2013 0 916 526639 4822918 585 40
18:01:41 2/17/2010 2 17 2010 18 642 526110 4822916 588 40
18:00:54 1/10/2010 1 10 2010 18 640 524474 4822911 594 40
14:00:54 4/17/2009 4 17 2009 14 647 522034 4822902 638 41
2:00:33 11/28/2010 11 28 2010 2 746 526323 4822918 588 40
22:02:12 1/15/2010 1 15 2010 22 639 525414 4822915 592 40
2:00:41 1/11/2010 1 11 2010 2 639 525953 4822918 591 40
18:00:54 2/6/2010 2 6 2010 18 642 528896 4822930 590 40
8:00:54 1/13/2010 1 13 2010 8 644 526273 4822920 588 40
18:00:55 1/12/2010 1 12 2010 18 643 524971 4822915 593 40
12:00:54 4/12/2008 4 12 2008 12 637 525546 4822918 592 40
8:00:24 4/13/2009 4 13 2009 8 647 522630 4822907 639 40
2:00:53 4/17/2011 4 17 2011 2 659 522004 4822906 638 41
12:00:42 5/1/2011 5 1 2011 12 668 527440 4822926 581 40
22:00:54 1/14/2014 1 14 2014 22 913 526571 4822924 585 40
0:00:53 12/13/2010 12 13 2010 0 639 526766 4822925 585 40
12:00:42 4/11/2008 4 11 2008 12 637 524533 4822917 594 40
8:00:54 4/12/2008 4 12 2008 8 635 524477 4822917 594 40
4:01:11 1/30/2014 1 30 2014 4 918 530192 4822942 582 40
8:01:18 4/6/2013 4 6 2013 8 677 522913 4822914 640 40
6:00:53 4/18/2009 4 18 2009 6 633 521937 4822911 637 41
14:00:47 1/19/2013 1 19 2013 14 670 527340 4822931 581 40
0:00:57 4/17/2009 4 17 2009 0 647 521775 4822911 637 41
18:00:17 4/16/2009 4 16 2009 18 635 522604 4822914 639 40
4:00:53 12/8/2013 12 8 2013 4 909 526721 4822930 585 40
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6:00:27 4/17/2009 4 17 2009 6 643 521944 4822913 637 41
2:00:36 4/11/2010 4 11 2010 2 642 529421 4822942 587 40
0:00:50 4/11/2010 4 11 2010 0 642 529423 4822943 587 40
2:00:12 12/8/2013 12 8 2013 2 909 526644 4822932 585 40
10:00:55 3/25/2010 3 25 2010 10 746 525778 4822929 591 40
22:00:53 4/12/2010 4 12 2010 22 650 523272 4822920 641 40
12:00:20 4/5/2010 4 5 2010 12 644 524238 4822924 619 39
2:00:23 4/17/2009 4 17 2009 2 647 521770 4822915 637 41
8:00:47 4/10/2010 4 10 2010 8 655 528722 4822942 589 40
22:00:48 4/15/2009 4 15 2009 22 647 521744 4822919 637 41
8:00:26 4/12/2008 4 12 2008 8 632 524422 4822928 594 40
16:00:59 1/19/2013 1 19 2013 16 670 527399 4822940 581 40
18:00:54 4/19/2008 4 19 2008 18 635 522872 4822923 640 40
22:00:54 4/13/2009 4 13 2009 22 643 524651 4822930 594 40
18:00:42 11/26/2011 11 26 2011 18 667 521896 4822920 637 41
0:00:41 1/11/2010 1 11 2010 0 640 526036 4822936 588 40
4:01:16 2/11/2010 2 11 2010 4 642 526740 4822940 585 40
4:00:48 12/9/2012 12 9 2012 4 658 526764 4822940 585 40
10:00:54 3/24/2010 3 24 2010 10 650 525488 4822935 592 40
8:00:54 4/12/2008 4 12 2008 8 637 524450 4822932 594 40
20:00:48 4/21/2012 4 21 2012 20 665 522876 4822927 640 40
0:00:50 1/26/2010 1 26 2010 0 644 526301 4822939 588 40
18:00:49 1/23/2010 1 23 2010 18 639 526279 4822939 588 40
14:00:47 4/20/2009 4 20 2009 14 646 523353 4822929 641 40
8:00:54 4/18/2014 4 18 2014 8 914 522648 4822927 639 40
10:00:47 3/24/2010 3 24 2010 10 746 525837 4822938 591 40
18:00:55 11/29/2010 11 29 2010 18 639 526539 4822942 585 40
2:00:53 11/30/2009 11 30 2009 2 633 522073 4822926 638 41
0:00:53 4/20/2009 4 20 2009 0 642 525831 4822940 591 40
18:00:54 4/16/2009 4 16 2009 18 637 525424 4822939 592 40
4:00:53 12/8/2013 12 8 2013 4 916 526813 4822945 580 40
12:00:41 4/21/2012 4 21 2012 12 670 524670 4822937 594 40
16:00:53 4/7/2009 4 7 2009 16 637 525420 4822940 592 40
6:00:47 5/1/2009 5 1 2009 6 648 523790 4822936 642 40
16:00:47 4/12/2008 4 12 2008 16 631 523999 4822938 619 39
22:00:53 4/12/2010 4 12 2010 22 651 524672 4822941 594 40
4:00:55 12/14/2013 12 14 2013 4 907 526776 4822949 585 40
22:07:44 4/1/2012 4 1 2012 22 641 521709 4822932 637 41
18:00:41 4/25/2011 4 25 2011 18 664 524418 4822942 594 40
22:01:12 12/7/2013 12 7 2013 22 916 526678 4822951 585 40
4:00:54 4/13/2009 4 13 2009 4 638 521982 4822935 638 41
22:00:56 1/10/2010 1 10 2010 22 640 525351 4822947 592 40
18:00:22 11/27/2011 11 27 2011 18 801 522233 4822936 638 41
16:00:26 4/12/2010 4 12 2010 16 654 525825 4822950 591 40
18:00:24 1/27/2010 1 27 2010 18 639 524436 4822945 594 40
22:00:54 4/16/2009 4 16 2009 22 647 521814 4822937 637 41
18:01:14 11/26/2011 11 26 2011 18 665 521875 4822937 637 41
18:00:30 4/12/2008 4 12 2008 18 631 522883 4822941 640 40
18:01:17 4/16/2014 4 16 2014 18 913 524107 4822945 619 39
2:00:46 1/16/2010 1 16 2010 2 644 526274 4822953 588 40
12:00:36 1/19/2013 1 19 2013 12 670 527334 4822958 581 40
16:00:48 4/12/2009 4 12 2009 16 638 521898 4822938 637 41
6:00:51 1/27/2010 1 27 2010 6 639 525593 4822952 591 40
0:00:49 12/8/2013 12 8 2013 0 909 526691 4822956 585 40
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8:00:47 1/27/2010 1 27 2010 8 639 525587 4822952 591 40
14:00:23 1/16/2010 1 16 2010 14 639 524105 4822947 619 39
18:00:40 4/1/2014 4 1 2014 18 916 523946 4822946 642 40
6:00:41 4/13/2009 4 13 2009 6 638 521980 4822939 638 41
18:00:48 4/15/2010 4 15 2010 18 655 526481 4822956 585 40
4:00:49 1/13/2010 1 13 2010 4 642 526807 4822958 580 40
22:00:55 2/25/2010 2 25 2010 22 642 526049 4822955 588 40
16:00:42 4/16/2014 4 16 2014 16 913 524160 4822948 619 39
22:00:49 1/10/2010 1 10 2010 22 642 525351 4822953 592 40
10:00:39 4/17/2009 4 17 2009 10 647 522033 4822941 638 41
18:00:57 4/16/2009 4 16 2009 18 633 521638 4822940 637 41
22:00:47 1/27/2010 1 27 2010 22 639 524437 4822950 594 40
0:00:56 11/30/2010 11 30 2010 0 746 526533 4822958 585 40
18:00:55 4/5/2010 4 5 2010 18 653 522007 4822942 638 41
14:01:23 4/20/2011 4 20 2011 14 647 521977 4822944 638 41
10:00:54 4/16/2014 4 16 2014 10 913 523897 4822951 642 40
0:00:26 2/26/2010 2 26 2010 0 642 526037 4822959 588 40
18:00:57 3/31/2010 3 31 2010 18 642 525119 4822956 593 40
8:00:41 1/16/2010 1 16 2010 8 644 525999 4822960 588 40
12:00:49 4/16/2014 4 16 2014 12 913 524057 4822953 619 39
10:00:11 4/19/2010 4 19 2010 10 639 525630 4822959 591 40
6:00:43 11/28/2010 11 28 2010 6 746 526667 4822964 585 40
6:00:53 2/11/2010 2 11 2010 6 644 530130 4822978 582 40
18:01:51 2/25/2010 2 25 2010 18 642 526062 4822962 588 40
6:00:21 1/13/2010 1 13 2010 6 642 526807 4822965 580 40
18:01:12 2/25/2010 2 25 2010 18 644 526196 4822963 588 40
8:00:53 1/26/2010 1 26 2010 8 639 528040 4822971 586 40
18:00:44 1/11/2010 1 11 2010 18 640 526073 4822964 588 40
4:00:43 1/16/2010 1 16 2010 4 644 526155 4822965 588 40
18:00:28 4/12/2009 4 12 2009 18 633 523099 4822954 640 40
18:00:41 4/6/2009 4 6 2009 18 642 522891 4822953 640 40
8:00:54 1/13/2010 1 13 2010 8 642 526815 4822968 580 40
2:00:47 2/11/2010 2 11 2010 2 642 526785 4822968 585 40
12:00:13 3/24/2010 3 24 2010 12 655 525318 4822963 592 40
18:00:53 4/16/2009 4 16 2009 18 642 525500 4822963 592 40
2:00:40 4/1/2010 4 1 2010 2 642 524943 4822961 593 40
10:00:51 4/22/2010 4 22 2010 10 746 526793 4822969 585 40
4:00:36 1/15/2010 1 15 2010 4 639 525505 4822965 592 40
18:00:54 4/14/2009 4 14 2009 18 647 522155 4822955 638 41
10:00:55 5/7/2011 5 7 2011 10 650 522736 4822957 639 40
8:00:56 4/18/2014 4 18 2014 8 917 522643 4822957 639 40
16:00:47 4/29/2008 4 29 2008 16 634 524270 4822963 619 39
6:00:56 11/28/2011 11 28 2011 6 663 522290 4822957 638 41
10:00:54 4/17/2009 4 17 2009 10 645 524035 4822963 619 39
2:01:00 10/27/2010 10 27 2010 2 646 525056 4822968 593 40
18:00:45 3/24/2010 3 24 2010 18 650 525121 4822969 593 40
6:00:50 12/19/2012 12 19 2012 6 666 526447 4822975 585 40
6:00:43 1/16/2010 1 16 2010 6 644 526005 4822973 588 40
10:00:53 1/19/2013 1 19 2013 10 670 527205 4822978 581 40
6:00:54 12/26/2012 12 26 2012 6 666 524945 4822969 593 40
4:00:56 12/19/2012 12 19 2012 4 666 526447 4822975 585 40
20:00:54 1/14/2014 1 14 2014 20 913 526549 4822976 585 40
8:00:42 4/20/2011 4 20 2011 8 659 521694 4822959 637 41
18:00:49 4/26/2009 4 26 2009 18 634 526471 4822976 585 40
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10:00:18 1/16/2013 1 16 2013 10 670 525413 4822972 592 40
20:00:55 1/29/2014 1 29 2014 20 918 530213 4822993 582 40
8:00:45 1/19/2012 1 19 2012 8 666 526950 4822980 580 40
18:00:36 4/25/2009 4 25 2009 18 644 526626 4822979 585 40
16:00:49 4/13/2008 4 13 2008 16 637 523119 4822966 640 40
18:00:41 4/17/2009 4 17 2009 18 647 521928 4822962 637 41
18:00:53 4/30/2009 4 30 2009 18 648 523070 4822966 640 40
0:00:23 4/19/2010 4 19 2010 0 639 526336 4822978 588 40
8:00:54 12/20/2009 12 20 2009 8 647 521997 4822963 638 41
6:00:43 4/17/2010 4 17 2010 6 652 526128 4822978 588 40
22:00:53 4/16/2010 4 16 2010 22 654 526230 4822978 588 40
22:00:47 4/16/2010 4 16 2010 22 652 526275 4822979 588 40
22:00:48 4/18/2010 4 18 2010 22 639 526364 4822980 588 40
14:00:21 4/13/2008 4 13 2008 14 635 523903 4822971 642 40
4:00:38 4/17/2010 4 17 2010 4 652 526122 4822979 588 40
8:00:54 4/16/2014 4 16 2014 8 913 523940 4822972 642 40
22:00:54 12/19/2013 12 19 2013 22 916 526746 4822983 585 40
0:00:53 1/16/2010 1 16 2010 0 644 526750 4822983 585 40
4:00:58 1/26/2010 1 26 2010 4 639 527982 4822988 583 40
0:00:31 4/17/2010 4 17 2010 0 652 526274 4822983 588 40
0:00:47 11/27/2010 11 27 2010 0 650 526730 4822984 585 40
8:00:37 12/26/2012 12 26 2012 8 666 524925 4822978 593 40
6:00:38 1/26/2010 1 26 2010 6 639 527979 4822990 583 40
0:00:53 4/17/2010 4 17 2010 0 654 526227 4822983 588 40
6:00:42 2/24/2010 2 24 2010 6 642 526366 4822984 588 40
12:00:48 4/16/2010 4 16 2010 12 652 524834 4822978 593 40
0:00:49 1/13/2010 1 13 2010 0 642 526810 4822986 580 40
8:01:11 2/24/2010 2 24 2010 8 642 526364 4822985 588 40
4:00:56 4/17/2010 4 17 2010 4 654 526124 4822984 588 40
4:00:18 4/15/2009 4 15 2009 4 633 522039 4822970 638 41
0:01:08 2/11/2010 2 11 2010 0 644 530216 4823002 582 40
6:00:39 4/17/2010 4 17 2010 6 654 526126 4822985 588 40
22:00:53 2/10/2010 2 10 2010 22 644 530223 4823003 582 40
4:01:40 5/1/2009 5 1 2009 4 644 523699 4822977 642 40
8:00:21 3/25/2010 3 25 2010 8 746 525886 4822985 591 40
0:00:20 4/10/2010 4 10 2010 0 655 526227 4822987 588 40
16:00:53 4/17/2010 4 17 2010 16 646 526413 4822988 585 40
2:00:56 12/25/2012 12 25 2012 2 666 526297 4822989 588 40
4:00:53 12/26/2012 12 26 2012 4 666 524975 4822984 593 40
2:00:54 4/15/2009 4 15 2009 2 633 522036 4822976 638 41
18:01:28 2/23/2010 2 23 2010 18 644 526358 4822992 588 40
2:00:42 1/13/2010 1 13 2010 2 642 526825 4822993 580 40
12:00:50 4/21/2009 4 21 2009 12 645 527129 4822995 580 40
6:00:48 12/20/2012 12 20 2012 6 666 526123 4822992 588 40
22:00:53 11/26/2010 11 26 2010 22 650 526756 4822996 585 40
4:00:26 11/28/2010 11 28 2010 4 639 526430 4822994 585 40
18:01:01 4/17/2011 4 17 2011 18 668 523291 4822983 641 40
4:00:32 1/11/2010 1 11 2010 4 642 525943 4822994 591 40
14:00:54 4/16/2010 4 16 2010 14 654 525086 4822993 593 40
2:00:48 1/11/2010 1 11 2010 2 642 525789 4822996 591 40
12:00:42 3/25/2010 3 25 2010 12 655 525469 4822995 592 40
18:00:56 4/19/2009 4 19 2009 18 646 522610 4822985 639 40
2:00:25 1/16/2010 1 16 2010 2 639 525821 4822999 591 40
14:00:31 4/19/2010 4 19 2010 14 639 525535 4822998 592 40
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16:00:54 2/23/2010 2 23 2010 16 644 527066 4823004 580 40
8:00:55 1/16/2010 1 16 2010 8 639 524698 4822996 594 40
14:00:24 4/5/2010 4 5 2010 14 641 523363 4822991 641 40
14:00:54 4/19/2010 4 19 2010 14 650 527011 4823005 580 40
6:00:41  11/30/2009      11      30      2009    6       647     521877  4822987 637     41
18:01:15        4/12/2008       4       12      2008    18      631     523594  4822994 642     40
0:00:42 12/4/2011       12      4       2011    0       659     522627  4822991 639     40
18:00:41        4/16/2010       4       16      2010    18      654     526413  4823005 585     40
4:00:47 1/11/2010       1       11      2010    4       643     525274  4823001 592     40
4:00:50 12/20/2012      12      20      2012    4       666     526158  4823006 588     40
0:00:54 12/12/2013      12      12      2013    0       909     526834  4823009 580     40
12:00:38        4/19/2010       4       19      2010    12      650     527036  4823010 580     40
22:00:54        1/29/2014       1       29      2014    22      918     530145  4823024 582     40
6:00:46 1/16/2010       1       16      2010    6       639     524692  4823002 594     40
16:01:41        4/13/2008       4       13      2008    16      635     523452  4822997 641     40
0:00:32 1/11/2010       1       11      2010    0       642     525789  4823006 591     40
6:00:47 4/15/2009       4       15      2009    6       633     521955  4822993 637     41
8:00:53 1/10/2013       1       10      2013    8       670     521954  4822993 637     41
18:00:55        1/28/2010       1       28      2010    18      644     525862  4823007 591     40
22:00:57        2/17/2010       2       17      2010    22      644     526576  4823011 585     40
2:00:55 4/1/2010        4       1       2010    2       644     524599  4823003 594     40
2:00:53 3/30/2013       3       30      2013    2       679     521864  4822994 637     41
22:00:56        1/11/2010       1       11      2010    22      642     525931  4823010 591     40
4:00:23 12/14/2013      12      14      2013    4       911     526820  4823013 580     40
18:00:48        4/4/2012        4       4       2012    18      673     526747  4823013 585     40
2:00:56 12/22/2013      12      22      2013    2       916     526326  4823012 588     40
18:00:41        4/13/2008       4       13      2008    18      635     523393  4823001 641     40
22:00:53        2/25/2010       2       25      2010    22      644     525978  4823011 591     40
18:00:47        3/29/2013       3       29      2013    18      671     523675  4823002 642     40
10:00:41        2/25/2010       2       25      2010    10      642     526514  4823013 585     40
22:00:53        2/17/2010       2       17      2010    22      642     526599  4823014 585     40
18:01:23        1/12/2010       1       12      2010    18      639     525524  4823011 592     40
0:00:24 2/18/2010       2       18      2010    0       644     526582  4823016 585     40
0:00:47 2/18/2010       2       18      2010    0       642     526601  4823016 585     40
16:00:56        4/30/2011       4       30      2011    16      668     527385  4823020 581     40
0:01:11 1/28/2010       1       28      2010    0       644     524645  4823010 594     40
22:00:18        4/15/2009       4       15      2009    22      633     521726  4823000 637     41
2:00:41 4/19/2010       4       19      2010    2       639     526122  4823016 588     40
22:00:30        4/18/2011       4       18      2011    22      661     521720  4823001 637     41
8:00:48 4/22/2008       4       22      2008    8       635     522018  4823003 638     41
16:00:23        4/23/2011       4       23      2011    16      658     525109  4823014 593     40
14:00:47        4/2/2014        4       2       2014    14      916     523740  4823009 642     40
0:00:47 11/30/2009      11      30      2009    0       633     522150  4823004 638     41
18:00:45        1/11/2010       1       11      2010    18      642     525844  4823017 591     40
2:00:47 12/26/2012      12      26      2012    2       666     525035  4823014 593     40
18:00:53        1/10/2010       1       10      2010    18      642     524747  4823013 594     40
16:00:54        4/4/2012        4       4       2012    16      666     526600  4823020 585     40
0:00:23 1/29/2010       1       29      2010    0       644     525759  4823017 591     40
16:00:54        1/16/2010       1       16      2010    16      640     528051  4823027 586     40
12:00:50        2/25/2010       2       25      2010    12      642     526418  4823021 585     40
22:00:24        4/10/2010       4       10      2010    22      642     529736  4823035 584     40
0:00:53 4/19/2009       4       19      2009    0       641     522130  4823006 638     41
4:00:53 4/19/2010       4       19      2010    4       639     526118  4823021 588     40
22:00:41        4/18/2009       4       18      2009    22      641     522134  4823007 638     41
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12:00:41        4/5/2010        4       5       2010    12      655     524375  4823016 594     40
12:00:24        4/17/2009       4       17      2009    12      643     522011  4823009 638     41
4:01:08 11/17/2010      11      17      2010    4       646     526603  4823026 585     40
22:01:50        1/27/2010       1       27      2010    22      644     524651  4823020 594     40
12:00:50        4/19/2010       4       19      2010    12      639     525555  4823024 592     40
4:00:14 11/30/2009      11      30      2009    4       633     521868  4823011 637     41
18:01:24        4/6/2010        4       6       2010    18      638     521652  4823011 637     41
10:01:06        4/17/2009       4       17      2009    10      643     522005  4823012 638     41
18:01:15        4/12/2009       4       12      2009    18      643     523043  4823016 640     40
2:00:27 4/19/2009       4       19      2009    2       641     522065  4823013 638     41
14:00:26        4/17/2009       4       17      2009    14      643     521999  4823013 638     41
22:00:47        3/29/2013       3       29      2013    22      663     522024  4823014 638     41
22:00:50        1/28/2010       1       28      2010    22      644     525796  4823029 591     40
6:00:27 11/27/2010      11      27      2010    6       746     526601  4823033 585     40
14:00:27        2/23/2010       2       23      2010    14      644     526958  4823035 580     40
0:00:49 4/6/2012        4       6       2012    0       670     526683  4823034 585     40
16:00:54        4/29/2011       4       29      2011    16      668     526573  4823035 585     40
18:00:54        5/2/2011        5       2       2011    18      655     523990  4823025 618     39
16:00:54        4/17/2009       4       17      2009    16      643     521999  4823018 638     41
16:00:24        4/13/2009       4       13      2009    16      635     523606  4823024 636     40
22:00:36        4/16/2009       4       16      2009    22      645     526620  4823035 585     40
2:00:47 1/19/2012       1       19      2012    2       666     526839  4823037 580     40
6:00:48 1/13/2010       1       13      2010    6       639     526714  4823037 585     40
4:00:59 4/5/2010        4       5       2010    4       641     522004  4823020 638     41
4:00:21 4/16/2010       4       16      2010    4       650     525527  4823033 592     40
0:00:56 1/16/2014       1       16      2014    0       913     528486  4823045 589     40
16:00:42        4/20/2011       4       20      2011    16      647     522107  4823025 632     40
10:00:47        4/12/2010       4       12      2010    10      642     527079  4823043 580     40
18:01:11        1/19/2012       1       19      2012    18      666     527036  4823043 580     40
4:00:54 11/28/2009      11      28      2009    4       643     522056  4823026 632     40
8:00:41 11/29/2009      11      29      2009    8       633     521854  4823026 637     41
22:00:54        12/7/2013       12      7       2013    22      909     526767  4823044 585     40
22:00:55        4/16/2010       4       16      2010    22      746     526325  4823043 572     40
6:00:56 11/28/2009      11      28      2009    6       643     521989  4823027 632     40
18:00:36        4/23/2011       4       23      2011    18      668     526631  4823044 569     40
2:00:57 11/28/2010      11      28      2010    2       639     526642  4823045 569     40
16:00:26        4/19/2009       4       19      2009    16      642     526153  4823044 572     40
22:00:48        4/9/2010        4       9       2010    22      654     526324  4823045 572     40
0:00:48 4/17/2010       4       17      2010    0       746     526325  4823046 572     40
14:00:52        4/20/2011       4       20      2011    14      661     521951  4823030 631     40
10:00:15        4/13/2010       4       13      2010    10      654     524055  4823038 618     39
14:00:54        4/20/2011       4       20      2011    14      641     521929  4823032 631     40
0:00:48 4/10/2010       4       10      2010    0       654     526323  4823048 572     40
14:02:32        4/8/2010        4       8       2010    14      642     525875  4823046 575     40
6:00:53 1/30/2014       1       30      2014    6       918     530135  4823064 564     40
20:01:12        3/29/2013       3       29      2013    20      663     521677  4823032 631     40
22:00:18        4/5/2012        4       5       2012    22      670     526670  4823050 569     40
18:00:54        4/17/2009       4       17      2009    18      635     521683  4823033 631     40
12:00:47        2/7/2010        2       7       2010    12      642     528271  4823057 571     40
6:00:40 4/19/2010       4       19      2010    6       639     526117  4823049 572     40
6:00:50 4/16/2010       4       16      2010    6       650     525511  4823047 576     40
14:00:23        2/21/2010       2       21      2010    14      645     530700  4823069 563     40
14:00:42        3/31/2010       3       31      2010    14      642     525846  4823049 575     40
8:01:07 4/20/2010       4       20      2010    8       640     526566  4823052 569     40
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22:01:11        1/13/2010       1       13      2010    22      643     526294  4823052 572     40
8:00:53 1/13/2010       1       13      2010    8       639     526637  4823053 569     40
18:00:47        4/13/2009       4       13      2009    18      638     523365  4823041 635     40
10:01:24        3/24/2010       3       24      2010    10      642     525914  4823050 575     40
2:00:36 12/11/2013      12      11      2013    2       909     526509  4823053 569     40
12:00:41        4/7/2010        4       7       2010    12      638     521790  4823036 631     40
6:00:54 2/13/2013       2       13      2013    6       666     522708  4823040 633     40
4:00:53 1/19/2012       1       19      2012    4       666     526858  4823055 565     40
4:00:49 12/11/2013      12      11      2013    4       909     526514  4823054 569     40
14:00:56        2/7/2010        2       7       2010    14      642     528266  4823063 571     40
2:00:22 2/8/2010        2       8       2010    2       645     530741  4823074 563     40
12:00:56        4/19/2009       4       19      2009    12      642     526257  4823055 572     40
0:00:14 2/26/2010       2       26      2010    0       644     525950  4823054 575     40
6:00:53 1/19/2012       1       19      2012    6       666     526862  4823058 565     40
6:00:54 5/1/2009        5       1       2009    6       644     523745  4823047 636     40
6:00:49 11/30/2009      11      30      2009    6       633     521818  4823041 631     40
16:00:42        4/10/2010       4       10      2010    16      644     526621  4823058 569     40
10:01:37        4/29/2014       4       29      2014    10      909     525329  4823054 576     40
2:01:24 5/8/2010        5       8       2010    2       639     527747  4823063 568     40
12:00:56        3/31/2010       3       31      2010    12      642     525902  4823056 575     40
16:00:52        4/20/2011       4       20      2011    16      641     521934  4823042 631     40
16:00:42        4/10/2010       4       10      2010    16      654     526602  4823060 569     40
16:00:48        4/14/2009       4       14      2009    16      647     522612  4823046 633     40
4:00:54 2/8/2010        2       8       2010    4       645     530735  4823078 563     40
6:00:53 4/13/2010       4       13      2010    6       654     523787  4823050 636     40
14:00:41        4/16/2010       4       16      2010    14      651     525609  4823057 575     40
6:00:42 12/16/2013      12      16      2013    6       913     526755  4823061 569     40
6:00:53 2/8/2010        2       8       2010    6       645     530739  4823079 563     40
8:02:08 1/30/2014       1       30      2014    8       918     530132  4823077 564     40
22:00:47        4/3/2012        4       3       2012    22      677     522481  4823047 633     40
4:00:53 4/21/2009       4       21      2009    4       645     526972  4823064 565     40
16:00:48        4/20/2011       4       20      2011    16      661     521944  4823046 631     40
0:00:21 4/4/2012        4       4       2012    0       677     522476  4823049 633     40
18:00:49        5/13/2011       5       13      2011    18      664     527753  4823069 568     40
12:00:11        1/26/2010       1       26      2010    12      645     530651  4823081 563     40
2:00:38 11/28/2009      11      28      2009    2       643     522042  4823048 632     40
18:01:32        4/4/2010        4       4       2010    18      641     522940  4823051 634     40
12:00:53        4/15/2009       4       15      2009    12      633     522594  4823050 633     40
2:00:46 4/17/2010       4       17      2010    2       654     526207  4823064 572     40
16:00:41        3/25/2010       3       25      2010    16      654     527176  4823068 565     40
8:01:29 2/13/2013       2       13      2013    8       666     522715  4823051 633     40
18:00:44        4/15/2009       4       15      2009    18      645     524462  4823058 578     40
12:00:41        2/2/2010        2       2       2010    12      645     530678  4823083 563     40
18:00:53        1/13/2010       1       13      2010    18      643     526285  4823066 572     40
18:00:47        4/11/2010       4       11      2010    18      654     525436  4823063 576     40
6:00:53 4/20/2009       4       20      2009    6       642     526018  4823066 572     40
18:00:47        4/16/2009       4       16      2009    18      647     521699  4823052 631     40
16:00:41        4/23/2011       4       23      2011    16      654     525616  4823066 575     40
4:00:23 4/20/2009       4       20      2009    4       642     526027  4823068 572     40
4:00:56 2/24/2010       2       24      2010    4       642     526376  4823069 572     40
16:00:43        5/1/2011        5       1       2011    16      666     525467  4823066 576     40
18:00:42        4/30/2011       4       30      2011    18      668     527642  4823075 568     40
16:01:39        1/19/2012       1       19      2012    16      666     526960  4823072 565     40
10:00:53        4/21/2009       4       21      2009    10      642     526126  4823069 572     40
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22:00:54        11/29/2009      11      29      2009    22      633     522223  4823056 632     40
16:00:27        1/28/2010       1       28      2010    16      642     524335  4823064 618     39
6:00:41 4/21/2009       4       21      2009    6       645     526976  4823074 565     40
22:00:54        3/29/2013       3       29      2013    22      679     522091  4823056 632     40
4:00:54 1/13/2010       1       13      2010    4       643     526585  4823073 569     40
16:00:42        4/5/2010        4       5       2010    16      641     523310  4823061 635     40
12:01:47        4/5/2012        4       5       2012    12      673     527288  4823076 566     40
22:00:54        12/14/2012      12      14      2012    22      665     530528  4823091 563     40
14:00:48        1/26/2010       1       26      2010    14      645     530638  4823092 563     40
18:00:42        4/12/2012       4       12      2012    18      671     522761  4823061 633     40
18:00:42        5/1/2011        5       1       2011    18      666 525733 4823072 575 40
18:00:23 4/13/2009 4 13 2009 18 633 523371 4823065 635 40
6:00:54 2/9/2010 2 9 2010 6 645 530613 4823094 563 40
6:00:20 4/23/2008 4 23 2008 6 635 521718 4823060 631 40
8:00:24 2/9/2010 2 9 2010 8 645 530601 4823095 563 40
6:00:54 1/13/2010 1 13 2010 6 640 526944 4823080 565 40
18:00:18 4/5/2012 4 5 2012 18 673 525796 4823076 575 40
6:00:27 11/29/2009 11 29 2009 6 633 521838 4823062 631 40
10:00:48 5/2/2014 5 2 2014 10 916 525588 4823076 575 40
2:00:47 4/21/2009 4 21 2009 2 645 526976 4823082 565 40
12:00:48 1/23/2010 1 23 2010 12 639 527000 4823083 565 40
16:00:58 4/12/2010 4 12 2010 16 640 526658 4823083 569 40
18:00:47 4/5/2010 4 5 2010 18 655 522381 4823067 633 40
14:00:46 3/25/2010 3 25 2010 14 639 525557 4823079 576 40
16:00:48 1/30/2014 1 30 2014 16 918 530758 4823101 563 40
18:01:04 4/14/2009 4 14 2009 18 638 522363 4823068 632 40
12:00:53 1/19/2012 1 19 2012 12 666 527002 4823086 565 40
18:00:54 4/12/2008 4 12 2008 18 637 523763 4823073 636 40
2:00:53 4/20/2008 4 20 2008 2 635 521639 4823067 631 40
18:00:41 1/25/2010 1 25 2010 18 645 530627 4823104 563 40
12:01:03 3/24/2010 3 24 2010 12 642 525919 4823085 575 40
18:01:12 4/18/2011 4 18 2011 18 661 521679 4823070 631 40
22:00:48 1/25/2010 1 25 2010 22 645 530625 4823105 563 40
18:00:48 11/29/2009 11 29 2009 18 633 522349 4823072 632 40
0:00:53 1/12/2010 1 12 2010 0 640 526653 4823089 569 40
10:00:54 1/19/2012 1 19 2012 10 666 527013 4823090 565 40
18:00:56 4/13/2009 4 13 2009 18 646 523367 4823077 635 40
12:00:56 4/16/2010 4 16 2010 12 651 525669 4823086 575 40
4:00:53 1/12/2010 1 12 2010 4 640 526677 4823090 569 40
0:00:44 4/6/2012 4 6 2012 0 666 526680 4823091 569 40
4:00:53 1/25/2010 1 25 2010 4 645 530647 4823108 563 40
20:00:54 12/14/2012 12 14 2012 20 665 530550 4823108 563 40
22:00:53 4/5/2012 4 5 2012 22 666 526240 4823090 572 40
0:00:31 12/9/2012 12 9 2012 0 658 526863 4823093 565 40
18:00:42 3/24/2010 3 24 2010 18 746 525867 4823089 575 40
4:00:43 4/23/2008 4 23 2008 4 635 521702 4823075 631 40
16:01:11 4/19/2010 4 19 2010 16 639 525520 4823088 576 40
22:00:44 4/20/2011 4 20 2011 22 668 526568 4823093 569 40
22:00:39 11/29/2010 11 29 2010 22 746 526579 4823093 569 40
22:00:48 4/5/2012 4 5 2012 22 673 526630 4823093 569 40
12:00:42 3/25/2010 3 25 2010 12 644 526125 4823092 572 40
14:00:54 4/2/2014 4 2 2014 14 909 524468 4823086 578 40
14:00:47 1/16/2013 1 16 2013 14 670 525642 4823091 575 40
2:00:56 5/3/2011 5 3 2011 2 655 521884 4823078 631 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

2:00:43 3/25/2010 3 25 2010 2 746 526324 4823094 572 40
12:00:30 4/15/2009 4 15 2009 12 647 522606 4823081 633 40
18:00:45 3/31/2010 3 31 2010 18 644 524762 4823089 578 40
18:00:53 5/7/2010 5 7 2010 18 639 526518 4823095 569 40
2:00:56 4/20/2009 4 20 2009 2 642 526226 4823095 572 40
12:00:48 3/24/2010 3 24 2010 12 746 525918 4823095 575 40
2:00:30 1/26/2010 1 26 2010 2 645 530506 4823114 563 40
6:00:55 1/12/2010 1 12 2010 6 640 526666 4823098 569 40
8:00:42 3/29/2013 3 29 2013 8 663 521689 4823080 631 40
18:00:41 4/27/2008 4 27 2008 18 633 522578 4823083 633 40
4:00:47 2/9/2010 2 9 2010 4 645 530638 4823115 563 40
10:00:42 1/25/2010 1 25 2010 10 645 530681 4823116 563 40
2:00:44 12/9/2012 12 9 2012 2 658 526863 4823100 565 40
2:01:12 5/16/2011 5 16 2011 2 664 526458 4823099 569 40
12:00:48 3/25/2010 3 25 2010 12 746 526201 4823098 572 40
0:00:49 4/22/2009 4 22 2009 0 645 526859 4823101 565 40
4:00:54 11/29/2009 11 29 2009 4 633 521825 4823083 631 40
14:00:48 3/25/2010 3 25 2010 14 746 526233 4823100 572 40
16:00:46 4/6/2010 4 6 2010 16 644 526727 4823102 569 40
16:00:42 4/12/2010 4 12 2010 16 639 526637 4823102 569 40
18:00:21 12/2/2011 12 2 2011 18 659 522494 4823087 633 40
4:00:49 1/26/2010 1 26 2010 4 645 530542 4823119 563 40
18:00:41 1/13/2010 1 13 2010 18 639 526313 4823101 572 40
8:01:53 11/30/2010 11 30 2010 8 746 526721 4823103 569 40
16:00:50 4/23/2011 4 23 2011 16 667 525224 4823097 576 40
2:00:53 12/2/2011 12 2 2011 2 663 523074 4823090 634 40
2:00:54 1/12/2010 1 12 2010 2 640 526645 4823103 569 40
0:00:57 12/10/2013 12 10 2013 0 909 526557 4823104 569 40
2:00:10 1/25/2010 1 25 2010 2 645 530621 4823121 563 40
6:00:33 1/26/2010 1 26 2010 6 645 530540 4823121 563 40
8:00:56 1/26/2010 1 26 2010 8 645 530547 4823122 563 40
4:00:48 1/13/2010 1 13 2010 4 640 526947 4823106 565 40
18:00:20 4/16/2009 4 16 2009 18 638 521616 4823087 631 40
2:01:42 4/17/2010 4 17 2010 2 652 526308 4823105 572 40
6:00:50 12/8/2013 12 8 2013 6 916 527585 4823110 566 40
8:00:53 4/1/2010 4 1 2010 8 653 523760 4823095 636 40
0:00:53 1/25/2010 1 25 2010 0 645 530632 4823123 563 40
10:00:19 4/19/2009 4 19 2009 10 642 526112 4823105 572 40
0:00:48 1/13/2010 1 13 2010 0 643 525776 4823103 575 40
10:00:23 4/7/2010 4 7 2010 10 638 521794 4823089 631 40
18:00:42 4/23/2011 4 23 2011 18 654 526634 4823108 569 40
8:00:54 11/27/2011 11 27 2011 8 663 522419 4823092 633 40
18:00:53 4/3/2014 4 3 2014 18 913 523647 4823097 636 40
14:00:55 2/26/2012 2 26 2012 14 666 526142 4823107 572 40
2:01:05 4/13/2009 4 13 2009 2 646 522530 4823094 633 40
8:00:54 1/25/2010 1 25 2010 8 645 530625 4823126 563 40
18:00:54 2/7/2010 2 7 2010 18 645 530655 4823126 563 40
0:00:56 3/30/2013 3 30 2013 0 663 522273 4823094 632 40
8:00:42 4/13/2009 4 13 2009 8 635 522585 4823095 633 40
18:00:47 1/13/2010 1 13 2010 18 642 526614 4823110 569 40
16:00:54 1/26/2010 1 26 2010 16 645 530606 4823128 563 40
2:00:24 1/13/2010 1 13 2010 2 640 526942 4823112 565 40
6:01:22 12/9/2013 12 9 2013 6 916 526811 4823112 565 40
16:00:25 2/21/2010 2 21 2010 16 645 530717 4823129 563 40
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18:00:12 4/16/2010 4 16 2010 18 652 526393 4823112 569 40
22:00:24 3/23/2010 3 23 2010 22 746 525885 4823110 575 40
22:00:54 12/8/2012 12 8 2012 22 658 526639 4823113 569 40
14:00:51 1/30/2014 1 30 2014 14 918 530711 4823131 563 40
16:00:48 1/16/2010 1 16 2010 16 639 524037 4823104 618 39
10:01:18 2/23/2010 2 23 2010 10 642 526801 4823115 565 40
8:01:12 4/14/2008 4 14 2008 8 632 522873 4823100 634 40
22:01:11 4/20/2014 4 20 2014 22 917 522536 4823099 633 40
0:00:47 2/11/2010 2 11 2010 0 642 526944 4823116 565 40
18:00:47 4/12/2008 4 12 2008 18 632 523459 4823103 635 40
18:00:24 4/23/2011 4 23 2011 18 667 525133 4823109 577 40
6:00:37 1/25/2010 1 25 2010 6 645 530624 4823132 563 40
22:00:42 2/8/2010 2 8 2010 22 645 530614 4823133 563 40
22:01:18 1/13/2010 1 13 2010 22 642 526614 4823116 569 40
12:00:53 1/25/2010 1 25 2010 12 645 530701 4823133 563 40
14:00:21 3/24/2010 3 24 2010 14 746 525893 4823113 575 40
8:02:54 4/11/2010 4 11 2010 8 641 521609 4823099 631 40
18:00:41 4/18/2010 4 18 2010 18 646 526572 4823117 569 40
2:00:44 12/10/2013 12 10 2013 2 909 526737 4823118 569 40
18:00:45 1/28/2010 1 28 2010 18 639 524966 4823111 577 40
8:00:23 5/1/2011 5 1 2011 8 667 522568 4823103 633 40
14:00:21 1/25/2010 1 25 2010 14 645 530698 4823135 563 40
16:00:50 3/31/2010 3 31 2010 16 642 525613 4823114 575 40
6:00:23 11/28/2010 11 28 2010 6 639 526480 4823118 569 40
18:00:48 4/11/2014 4 11 2014 18 909 525401 4823114 576 40
22:00:48 2/10/2010 2 10 2010 22 642 526940 4823121 565 40
0:01:09 3/30/2013 3 30 2013 0 679 522290 4823104 632 40
0:00:53 4/17/2009 4 17 2009 0 645 524941 4823113 577 40
16:00:43 4/1/2010 4 1 2010 16 653 523197 4823107 635 40
22:00:55 4/4/2010 4 4 2010 22 642 522561 4823105 633 40
18:00:41 11/25/2010 11 25 2010 18 642 526682 4823121 569 40
6:00:49 12/9/2012 12 9 2012 6 666 526884 4823122 565 40
0:00:56 4/10/2010 4 10 2010 0 642 526547 4823121 569 40
22:00:28 4/9/2010 4 9 2010 22 642 526559 4823121 569 40
6:00:55 3/25/2010 3 25 2010 6 746 526369 4823120 572 40
2:00:53 11/29/2009 11 29 2009 2 633 521827 4823104 631 40
0:00:56 4/5/2010 4 5 2010 0 642 522557 4823107 633 40
14:00:23 4/29/2008 4 29 2008 14 634 524001 4823112 618 39
18:00:23 4/16/2010 4 16 2010 18 746 526520 4823122 569 40
4:01:13 3/25/2010 3 25 2010 4 746 526375 4823121 572 40
8:01:12 4/20/2009 4 20 2009 8 642 525606 4823119 575 40
10:01:23 11/29/2009 11 29 2009 10 647 522008 4823107 632 40
12:00:47 1/30/2014 1 30 2014 12 918 530641 4823141 563 40
0:00:55 11/28/2009 11 28 2009 0 643 521984 4823107 632 40
8:00:41 4/19/2010 4 19 2010 8 639 525687 4823121 575 40
8:00:48 1/26/2010 1 26 2010 8 644 526155 4823122 572 40
12:00:47 2/26/2012 2 26 2012 12 666 526249 4823123 572 40
2:00:44 2/9/2010 2 9 2010 2 645 530635 4823142 563 40
22:00:20 4/12/2009 4 12 2009 22 648 523839 4823115 636 40
18:00:48 4/11/2010 4 11 2010 18 655 525499 4823121 576 40
10:01:18 11/29/2009 11 29 2009 10 638 521982 4823109 632 40
0:00:46 1/26/2010 1 26 2010 0 645 530614 4823143 563 40
14:00:26 1/19/2012 1 19 2012 14 666 527001 4823128 565 40
10:00:41 1/26/2010 1 26 2010 10 645 530638 4823145 563 40
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4:00:50 12/10/2013 12 10 2013 4 909 526802 4823129 565 40
10:00:54 4/1/2010 4 1 2010 10 653 523776 4823119 636 40
2:00:28 2/2/2010 2 2 2010 2 645 530637 4823148 563 40
22:00:47 1/11/2010 1 11 2010 22 640 526632 4823131 569 40
18:00:56 4/12/2010 4 12 2010 18 654 526060 4823129 572 40
0:01:02 12/9/2013 12 9 2013 0 916 526460 4823131 569 40
0:00:59 4/6/2012 4 6 2012 0 673 526704 4823133 569 40
4:00:55 4/13/2009 4 13 2009 4 646 522517 4823118 633 40
12:00:42 3/25/2010 3 25 2010 12 650 525875 4823131 575 40
18:00:51 4/11/2014 4 11 2014 18 913 523140 4823121 634 40
16:00:48 4/19/2008 4 19 2008 16 636 523321 4823124 635 40
0:00:46 12/20/2009 12 20 2009 0 643 522505 4823121 633 40
16:00:54 4/14/2009 4 14 2009 16 638 522520 4823122 633 40
0:00:45 2/9/2010 2 9 2010 0 645 530646 4823154 563 40
22:00:53 1/12/2010 1 12 2010 22 643 525692 4823133 575 40
22:00:41 1/13/2010 1 13 2010 22 639 526403 4823137 569 40
10:01:16 3/24/2010 3 24 2010 10 655 525924 4823135 575 40
14:00:41 4/14/2009 4 14 2009 14 638 522528 4823123 633 40
8:01:12 2/11/2010 2 11 2010 8 644 530074 4823154 564 40
12:00:41 3/25/2010 3 25 2010 12 654 525941 4823136 575 40
2:00:44 5/2/2010 5 2 2010 2 652 525981 4823137 575 40
0:00:47 4/25/2011 4 25 2011 0 655 522452 4823125 633 40
12:00:55 2/23/2010 2 23 2010 12 644 526706 4823141 569 40
14:00:14 3/24/2010 3 24 2010 14 652 525877 4823139 575 40
12:00:59 2/23/2010 2 23 2010 12 642 526710 4823142 569 40
22:00:53 2/21/2010 2 21 2010 22 645 530652 4823159 563 40
18:00:42 3/31/2010 3 31 2010 18 642 525385 4823139 576 40
8:00:30 4/22/2010 4 22 2010 8 746 526678 4823144 569 40
18:00:44 5/13/2011 5 13 2011 18 667 527973 4823150 568 40
4:00:54 11/27/2010 11 27 2010 4 746 526625 4823145 569 40
16:00:41 4/16/2010 4 16 2010 16 651 525936 4823143 575 40
18:00:24 4/19/2009 4 19 2009 18 642 526074 4823144 572 40
8:00:39 3/31/2013 3 31 2013 8 671 522956 4823133 634 40
6:00:56 12/21/2012 12 21 2012 6 666 528574 4823155 574 40
2:00:42 4/17/2010 4 17 2010 2 746 526391 4823146 569 40
0:00:48 4/18/2014 4 18 2014 0 914 521735 4823130 631 40
6:00:47 1/26/2010 1 26 2010 6 644 526116 4823146 572 40
2:00:45 1/15/2010 1 15 2010 2 639 525571 4823145 576 40
18:00:53 4/16/2008 4 16 2008 18 637 523987 4823139 618 39
2:00:22 4/16/2010 4 16 2010 2 746 526341 4823148 572 40
4:00:24 4/14/2012 4 14 2012 4 675 521716 4823132 631 40
18:01:11 4/16/2009 4 16 2009 18 642 525253 4823145 576 40
14:00:48 4/2/2014 4 2 2014 14 907 524418 4823143 578 40
18:00:48 4/13/2008 4 13 2008 18 631 522419 4823137 633 40
18:01:17 4/7/2014 4 7 2014 18 916 522935 4823139 634 40
8:00:13 4/14/2008 4 14 2008 8 636 522985 4823140 634 40
18:01:23 5/5/2009 5 5 2009 18 648 523954 4823143 636 40
8:00:53 4/17/2010 4 17 2010 8 746 526658 4823154 569 40
14:00:44 4/15/2009 4 15 2009 14 633 522590 4823139 633 40
2:00:54 11/27/2010 11 27 2010 2 746 526629 4823154 569 40
18:00:53 4/19/2008 4 19 2008 18 635 521735 4823137 631 40
16:00:55 1/15/2010 1 15 2010 16 639 525106 4823149 577 40
6:01:14 4/17/2010 4 17 2010 6 746 526452 4823155 569 40
14:00:43 4/30/2011 4 30 2011 14 668 527584 4823160 566 40
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18:00:42 5/13/2011 5 13 2011 18 654 527837 4823161 568 40
18:00:52 11/29/2009 11 29 2009 18 647 522329 4823141 632 40
8:00:15 2/8/2010 2 8 2010 8 645 530686 4823174 563 40
6:00:24 4/13/2009 4 13 2009 6 633 522593 4823143 633 40
14:00:47 4/17/2009 4 17 2009 14 635 522388 4823144 633 40
6:00:48 4/17/2009 4 17 2009 6 635 522556 4823146 633 40
18:00:31 4/13/2008 4 13 2008 18 637 522951 4823147 634 40
18:00:19 4/13/2009 4 13 2009 18 646 522957 4823147 634 40
4:00:54 4/17/2010 4 17 2010 4 746 526427 4823161 569 40
12:00:23 4/17/2009 4 17 2009 12 635 522412 4823148 633 40
14:00:55 4/5/2010 4 5 2010 14 642 523672 4823153 636 40
16:00:47 4/4/2012 4 4 2012 16 673 526646 4823165 569 40
14:00:41 4/4/2012 4 4 2012 14 673 526647 4823165 569 40
8:00:44 11/28/2010 11 28 2010 8 746 527041 4823167 565 40
22:00:43 4/16/2011 4 16 2011 22 659 522169 4823150 632 40
0:00:36 4/21/2009 4 21 2009 0 645 527065 4823169 565 40
0:00:27 4/17/2011 4 17 2011 0 659 522170 4823151 632 40
4:00:54 1/16/2010 1 16 2010 4 639 525766 4823165 575 40
22:00:53 12/8/2013 12 8 2013 22 909 530765 4823186 563 40
8:00:48 11/27/2011 11 27 2011 8 801 522351 4823154 632 40
4:00:41 11/23/2010 11 23 2010 4 651 526905 4823171 565 40
0:00:54 12/19/2012 12 19 2012 0 666 526625 4823170 569 40
16:00:25 4/16/2010 4 16 2010 16 654 526419 4823170 569 40
18:00:20 4/12/2009 4 12 2009 18 635 523215 4823158 635 40
10:01:00 11/29/2009 11 29 2009 10 643 522035 4823155 632 40
6:00:54 12/8/2013 12 8 2013 6 909 527084 4823175 565 40
22:00:44 11/29/2009 11 29 2009 22 647 522201 4823157 632 40
2:01:27 5/2/2010 5 2 2010 2 644 524538 4823165 578 40
12:00:24 4/15/2009 4 15 2009 12 638 522599 4823159 633 40
14:00:44 4/14/2009 4 14 2009 14 647 522577 4823159 633 40
14:00:47 4/1/2010 4 1 2010 14 653 523316 4823162 635 40
18:00:43 1/27/2010 1 27 2010 18 639 524680 4823168 578 40
22:00:43 4/16/2009 4 16 2009 22 635 522527 4823161 633 40
12:00:54 1/29/2010 1 29 2010 12 644 526041 4823174 572 40
18:00:15 4/22/2014 4 22 2014 18 908 525417 4823172 576 40
10:00:13 2/25/2010 2 25 2010 10 644 526433 4823178 569 40
22:00:30 1/19/2013 1 19 2013 22 670 527544 4823183 566 40
22:00:47 4/16/2009 4 16 2009 22 637 524886 4823173 577 40
18:00:53 1/19/2013 1 19 2013 18 670 527545 4823184 566 40
6:00:47 12/10/2013 12 10 2013 6 909 526960 4823182 565 40
8:00:50 3/28/2010 3 28 2010 8 638 521612 4823163 631 40
18:00:42 4/16/2010 4 16 2010 18 654 526596 4823181 569 40
22:00:54 4/13/2009 4 13 2009 22 646 522938 4823168 634 40
8:00:42 12/20/2013 12 20 2013 8 916 527460 4823187 566 40
18:00:21 4/16/2009 4 16 2009 18 637 524997 4823178 577 40
18:00:24 4/18/2010 4 18 2010 18 650 527328 4823187 566 40
14:00:48 4/15/2009 4 15 2009 14 638 522597 4823170 633 40
2:00:23 4/14/2009 4 14 2009 2 646 523209 4823172 635 40
2:00:29 12/13/2013 12 13 2013 2 909 526960 4823186 565 40
0:00:23 11/29/2009 11 29 2009 0 633 521775 4823168 631 40
2:00:54 4/17/2014 4 17 2014 2 913 524121 4823176 618 39
4:00:24 12/9/2012 12 9 2012 4 666 526706 4823186 569 40
14:01:15 3/25/2010 3 25 2010 14 642 525380 4823182 576 40
4:00:48 4/13/2009 4 13 2009 4 633 522613 4823172 633 40
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20:00:54 1/19/2013 1 19 2013 20 670 527547 4823192 566 40
18:00:48 4/14/2009 4 14 2009 18 646 524124 4823181 618 39
16:00:42 4/14/2009 4 14 2009 16 635 522512 4823176 633 40
18:01:57 4/2/2010 4 2 2010 18 642 524363 4823183 618 39
2:01:26 1/14/2010 1 14 2010 2 640 526896 4823193 565 40
14:00:50 4/5/2010 4 5 2010 14 653 522021 4823175 632 40
18:00:54 4/13/2009 4 13 2009 18 643 525344 4823187 576 40
10:00:50 1/23/2010 1 23 2010 10 639 526762 4823193 569 40
8:00:48 2/2/2010 2 2 2010 8 645 530415 4823209 564 40
4:00:43 12/13/2013 12 13 2013 4 909 526954 4823195 565 40
0:00:23 4/13/2009 4 13 2009 0 635 522981 4823181 634 40
22:00:48 4/24/2011 4 24 2011 22 655 522907 4823181 634 40
10:00:48 1/29/2010 1 29 2010 10 644 526064 4823193 572 40
22:00:48 4/12/2009 4 12 2009 22 635 522991 4823183 634 40
0:01:13 4/8/2014 4 8 2014 0 916 522193 4823180 632 40
16:00:54 4/6/2010 4 6 2010 16 638 522146 4823180 632 40
18:00:18 4/6/2010 4 6 2010 18 638 522139 4823180 632 40
14:00:20 2/23/2010 2 23 2010 14 642 526708 4823197 569 40
10:00:50 5/2/2009 5 2 2009 10 646 522575 4823182 633 40
14:00:36 2/10/2010 2 10 2010 14 642 528121 4823204 571 40
14:00:49 4/14/2009 4 14 2009 14 635 522514 4823184 633 40
16:00:44 4/14/2009 4 14 2009 16 633 522599 4823185 633 40
4:00:49 12/10/2013 12 10 2013 4 916 526968 4823203 565 40
10:00:30 4/25/2009 4 25 2009 10 640 523653 4823190 636 40
14:00:05 3/25/2010 3 25 2010 14 650 525920 4823199 575 40
14:00:30 4/14/2009 4 14 2009 14 633 522616 4823187 633 40
2:00:44 4/16/2010 4 16 2010 2 655 526328 4823201 572 40
2:00:11 12/19/2012 12 19 2012 2 666 526579 4823202 569 40
2:00:54 1/13/2010 1 13 2010 2 643 526269 4823202 572 40
18:00:53 4/16/2009 4 16 2009 18 648 525330 4823199 576 40
12:00:37 2/25/2010 2 25 2010 12 644 526704 4823204 569 40
18:00:53 4/16/2009 4 16 2009 18 645 527471 4823207 566 40
22:00:53 2/11/2010 2 11 2010 22 644 529448 4823216 570 40
18:00:53 2/11/2010 2 11 2010 18 644 529450 4823217 570 40
14:00:41 1/15/2010 1 15 2010 14 639 524999 4823199 577 40
0:00:48 12/7/2013 12 7 2013 0 909 526852 4823206 565 40
8:00:55 11/29/2009 11 29 2009 8 643 522175 4823191 632 40
22:00:43 4/14/2009 4 14 2009 22 633 522192 4823191 632 40
4:00:53 4/14/2009 4 14 2009 4 646 523343 4823195 635 40
2:00:23 4/13/2009 4 13 2009 2 633 522590 4823193 633 40
12:00:42 4/21/2009 4 21 2009 12 642 526308 4823206 572 40
18:00:56 4/30/2009 4 30 2009 18 646 522853 4823195 634 40
18:00:54 4/13/2009 4 13 2009 18 635 523376 4823196 635 40
0:00:21 4/15/2009 4 15 2009 0 633 522194 4823193 632 40
16:00:41 4/19/2010 4 19 2010 16 654 527567 4823213 566 40
18:00:48 4/3/2014 4 3 2014 18 908 524432 4823201 578 40
4:00:44 4/17/2009 4 17 2009 4 645 523919 4823199 636 40
6:00:42 11/23/2010 11 23 2010 6 651 526860 4823211 565 40
14:00:26 4/19/2009 4 19 2009 14 642 526250 4823209 572 40
22:00:13 4/12/2009 4 12 2009 22 643 523003 4823197 634 40
16:00:45 4/5/2010 4 5 2010 16 652 523333 4823198 635 40
22:01:02 12/8/2013 12 8 2013 22 916 526722 4823211 569 40
0:00:43 4/13/2009 4 13 2009 0 643 522936 4823197 634 40
2:00:27 4/23/2008 4 23 2008 2 635 521742 4823193 631 40
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22:00:42 4/13/2009 4 13 2009 22 640 524879 4823205 577 40
18:00:55 4/10/2010 4 10 2010 18 642 529706 4823225 567 40
2:00:22 4/8/2014 4 8 2014 2 916 522403 4823197 633 40
14:00:49 1/29/2010 1 29 2010 14 639 525985 4823211 572 40
6:01:51 4/8/2010 4 8 2010 6 653 522485 4823199 633 40
6:00:41 12/11/2013 12 11 2013 6 909 526539 4823213 569 40
0:00:26 4/20/2008 4 20 2008 0 635 521654 4823196 631 40
4:00:55 4/17/2014 4 17 2014 4 913 524118 4823205 618 39
4:00:50 4/16/2010 4 16 2010 4 639 525513 4823211 576 40
4:00:54 4/8/2014 4 8 2014 4 916 522402 4823200 633 40
6:00:24 4/17/2009 4 17 2009 6 645 523920 4823205 636 40
14:00:44 4/5/2010 4 5 2010 14 652 523669 4823205 636 40
18:00:41 4/13/2009 4 13 2009 18 640 526828 4823217 565 40
4:00:48 2/2/2010 2 2 2010 4 645 530447 4823233 563 40
12:00:41 4/1/2010 4 1 2010 12 653 523722 4823207 636 40
0:00:50 4/17/2009 4 17 2009 0 635 522464 4823204 633 40
6:00:54 2/2/2010 2 2 2010 6 645 530450 4823235 563 40
2:00:19 4/17/2009 4 17 2009 2 645 523916 4823209 636 40
10:00:17 4/17/2010 4 17 2010 10 746 526702 4823220 569 40
6:00:47 4/13/2009 4 13 2009 6 646 522512 4823205 633 40
0:00:53 4/14/2009 4 14 2009 0 646 522929 4823207 634 40
10:00:49 12/20/2009 12 20 2009 10 633 521714 4823204 631 40
18:00:47 2/21/2010 2 21 2010 18 645 530725 4823240 563 40
8:00:53 12/13/2013 12 13 2013 8 913 527702 4823227 568 40
16:00:49 1/23/2010 1 23 2010 16 639 526414 4823222 569 40
20:01:46 12/8/2013 12 8 2013 20 916 530712 4823240 563 40
22:00:29 4/5/2010 4 5 2010 22 746 523138 4823210 634 40
14:01:08 4/3/2014 4 3 2014 14 909 523864 4823212 636 40
2:01:24 5/6/2010 5 6 2010 2 642 522319 4823208 632 40
2:00:33 4/17/2009 4 17 2009 2 635 522510 4823209 633 40
20:00:54 4/30/2014 4 30 2014 20 916 527079 4823226 565 40
6:00:54 4/14/2009 4 14 2009 6 646 523381 4823212 635 40
0:00:53 4/17/2012 4 17 2012 0 678 521708 4823207 631 40
18:00:41 4/14/2009 4 14 2009 18 635 522201 4823209 632 40
16:00:49 4/17/2009 4 17 2009 16 635 522316 4823210 632 40
0:00:42 2/12/2010 2 12 2010 0 644 529307 4823238 570 40
22:00:31 4/21/2009 4 21 2009 22 645 526801 4823227 565 40
6:00:36 12/10/2013 12 10 2013 6 916 527091 4823229 565 40
22:00:41 4/6/2010 4 6 2010 22 746 524369 4823219 618 39
22:00:55 12/6/2013 12 6 2013 22 909 526866 4823229 565 40
18:00:47 11/22/2010 11 22 2010 18 651 528757 4823237 574 40
20:01:17 4/3/2014 4 3 2014 20 909 524862 4823222 577 40
10:01:23 1/30/2014 1 30 2014 10 918 530513 4823246 563 40
10:00:21 4/25/2009 4 25 2009 10 642 523674 4823218 636 40
14:00:51 4/12/2014 4 12 2014 14 909 525377 4823225 576 40
20:00:46 3/28/2013 3 28 2013 20 663 522429 4823216 633 40
18:01:24 2/11/2010 2 11 2010 18 644 529524 4823244 570 40
0:00:49 2/25/2010 2 25 2010 0 642 526534 4823232 569 40
22:00:50 4/16/2009 4 16 2009 22 638 521643 4823216 631 40
18:00:44 4/19/2010 4 19 2010 18 654 527621 4823238 568 40
6:00:27 4/17/2014 4 17 2014 6 913 524119 4823224 618 39
18:00:41 4/25/2009 4 25 2009 18 640 527086 4823236 565 40
0:00:42 4/17/2009 4 17 2009 0 638 521638 4823217 631 40
2:00:48 1/13/2010 1 13 2010 2 639 526494 4823234 569 40
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0:00:47 1/13/2010 1 13 2010 0 639 526788 4823236 569 40
22:00:42 1/12/2010 1 12 2010 22 642 526821 4823237 565 40
10:00:48 4/13/2009 4 13 2009 10 635 522517 4823222 633 40
9:00:26 4/15/2010 4 15 2010 9 801 521864 4823220 631 40
10:00:45 1/29/2014 1 29 2014 10 918 529459 4823249 570 40
18:00:44 1/12/2010 1 12 2010 18 642 526699 4823238 569 40
6:01:10 4/8/2014 4 8 2014 6 916 522421 4823223 633 40
4:00:54 4/17/2009 4 17 2009 4 635 522521 4823223 633 40
2:00:53 2/12/2010 2 12 2010 2 644 529230 4823249 570 40
16:00:24 4/5/2010 4 5 2010 16 653 521823 4823221 631 40
18:00:24 4/17/2009 4 17 2009 18 635 522312 4823223 632 40
2:00:53 12/21/2012 12 21 2012 2 666 528673 4823247 574 40
10:00:54 4/14/2009 4 14 2009 10 646 524354 4823231 618 39
6:00:42 4/16/2010 4 16 2010 6 639 525503 4823235 576 40
6:00:54 4/16/2010 4 16 2010 6 640 525571 4823237 576 40
0:00:47 4/7/2010 4 7 2010 0 746 524371 4823234 578 40
18:00:42 4/10/2012 4 10 2012 18 675 525494 4823238 576 40
8:01:07 12/15/2013 12 15 2013 8 913 527066 4823245 565 40
18:00:56 4/13/2009 4 13 2009 18 640 526081 4823241 572 40
8:00:53 1/13/2010 1 13 2010 8 640 526668 4823244 569 40
4:00:54 4/16/2010 4 16 2010 4 640 525571 4823240 576 40
6:00:48 12/13/2013 12 13 2013 6 909 526976 4823245 565 40
0:00:54 2/2/2010 2 2 2010 0 645 530460 4823261 563 40
22:00:24 4/19/2008 4 19 2008 22 635 521640 4823228 631 40
12:01:26 12/16/2010 12 16 2010 12 801 522704 4823232 633 40
18:01:13 4/16/2010 4 16 2010 18 746 526177 4823245 572 40
10:00:14 4/25/2009 4 25 2009 10 644 523764 4823236 636 40
18:00:47 4/15/2009 4 15 2009 18 638 521834 4823232 631 40
18:00:41 1/13/2010 1 13 2010 18 643 526570 4823249 569 40
0:00:42 4/16/2009 4 16 2009 0 638 521618 4823232 631 40
2:01:05 12/10/2013 12 10 2013 2 916 526969 4823252 565 40
12:00:15 4/14/2009 4 14 2009 12 646 524352 4823242 618 39
2:00:37 12/7/2013 12 7 2013 2 909 526963 4823252 565 40
22:00:53 4/20/2009 4 20 2009 22 645 526970 4823253 565 40
18:00:47 4/14/2009 4 14 2009 18 633 522554 4823236 633 40
8:00:54 4/14/2009 4 14 2009 8 646 524344 4823243 618 39
18:00:43 2/21/2010 2 21 2010 18 645 530684 4823269 563 40
4:00:54 12/16/2013 12 16 2013 4 913 526704 4823252 569 40
22:00:53 1/12/2010 1 12 2010 22 639 526691 4823253 569 40
12:00:36 4/14/2009 4 14 2009 12 647 522498 4823238 633 40
12:01:17 2/28/2013 2 28 2013 12 665 526517 4823254 569 40
8:00:47 4/17/2009 4 17 2009 8 638 521686 4823236 631 40
18:00:43 5/5/2011 5 5 2011 18 668 528558 4823263 574 40
8:00:29 4/18/2009 4 18 2009 8 633 521767 4823238 631 40
14:00:42 3/23/2010 3 23 2010 14 746 525701 4823253 575 40
2:01:12 5/5/2011 5 5 2011 2 658 524347 4823248 618 39
18:00:54 4/8/2010 4 8 2010 18 638 521736 4823239 631 40
16:00:57 2/23/2010 2 23 2010 16 642 526521 4823256 569 40
2:00:41 3/30/2013 3 30 2013 2 658 522599 4823244 633 40
18:01:12 2/8/2010 2 8 2010 18 642 528817 4823269 573 40
10:00:48 4/13/2009 4 13 2009 10 647 522517 4823245 633 40
16:01:05 4/5/2010 4 5 2010 16 642 523438 4823248 635 40
10:00:47 2/26/2012 2 26 2012 10 666 526855 4823261 565 40
18:00:55 4/14/2009 4 14 2009 18 635 522523 4823246 633 40
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8:00:56 4/17/2009 4 17 2009 8 635 522429 4823246 633 40
10:00:53 1/20/2013 1 20 2013 10 670 527509 4823265 566 40
6:00:49 12/30/2011 12 30 2011 6 665 526834 4823263 565 40
18:00:54 4/16/2009 4 16 2009 18 646 523067 4823249 634 40
18:00:50 4/15/2009 4 15 2009 18 647 521821 4823247 631 40
16:00:45 1/20/2013 1 20 2013 16 670 527872 4823269 568 40
14:00:55 4/14/2009 4 14 2009 14 646 524373 4823256 578 40
8:00:54 12/12/2013 12 12 2013 8 909 527527 4823268 566 40
0:00:35 12/9/2012 12 9 2012 0 666 526790 4823267 569 40
6:00:56 4/17/2012 4 17 2012 6 678 521707 4823249 631 40
12:00:06 3/31/2010 3 31 2010 12 644 525720 4823263 575 40
22:01:23 4/26/2010 4 26 2010 22 640 523241 4823254 635 40
18:00:50 4/5/2010 4 5 2010 18 642 523253 4823255 635 40
18:00:49 1/12/2010 1 12 2010 18 640 526742 4823268 569 40
8:00:09 12/30/2011 12 30 2011 8 665 526833 4823269 565 40
22:00:48 12/9/2013 12 9 2013 22 909 526653 4823268 569 40
1:26:24 11/18/2013 11 18 2013 1 657 523225 4823256 635 40
14:00:53 4/2/2010 4 2 2010 14 642 524039 4823260 618 39
10:00:41 4/17/2009 4 17 2009 10 635 522433 4823254 633 40
0:00:49 1/20/2013 1 20 2013 0 670 527540 4823273 566 40
22:00:42 1/12/2010 1 12 2010 22 640 526740 4823270 569 40
6:00:53 4/25/2011 4 25 2011 6 655 522231 4823254 632 40
12:00:48 3/25/2010 3 25 2010 12 642 525309 4823266 576 40
14:00:41 4/12/2014 4 12 2014 14 908 525282 4823266 576 40
14:00:47 4/17/2010 4 17 2010 14 746 527121 4823273 565 40
10:00:36 4/13/2009 4 13 2009 10 638 522577 4823257 633 40
8:00:48 4/5/2010 4 5 2010 8 653 521948 4823256 631 40
10:00:41 4/16/2010 4 16 2010 10 653 521938 4823256 631 40
22:00:33 11/27/2009 11 27 2009 22 643 521879 4823256 631 40
16:00:43 12/16/2010 12 16 2010 16 801 522702 4823259 633 40
12:00:53 4/2/2010 4 2 2010 12 642 524020 4823264 618 39
10:00:54 4/5/2010 4 5 2010 10 653 521950 4823257 631 40
16:00:54 4/2/2010 4 2 2010 16 642 524038 4823265 618 39
12:00:47 4/5/2010 4 5 2010 12 653 521948 4823258 631 40
18:00:41 4/15/2009 4 15 2009 18 645 525174 4823269 577 40
8:00:39 4/24/2011 4 24 2011 8 665 522813 4823261 634 40
14:00:56 4/5/2010 4 5 2010 14 655 523379 4823264 635 40
14:00:54 12/16/2010 12 16 2010 14 801 522703 4823261 633 40
4:00:49 1/13/2010 1 13 2010 4 639 526859 4823277 565 40
0:00:21 4/17/2009 4 17 2009 0 642 524974 4823270 577 40
16:00:24 4/5/2010 4 5 2010 16 655 523376 4823266 635 40
22:00:51 4/16/2009 4 16 2009 22 642 525134 4823273 577 40
12:00:53 4/17/2010 4 17 2010 12 746 527118 4823280 565 40
22:00:53 4/17/2014 4 17 2014 22 914 521796 4823261 631 40
18:00:49 4/13/2009 4 13 2009 18 647 523686 4823268 636 40
18:00:38 3/31/2010 3 31 2010 18 653 524349 4823272 618 39
10:00:54 3/31/2013 3 31 2013 10 671 523205 4823268 635 40
8:01:52 4/16/2011 4 16 2011 8 662 523717 4823270 636 40
2:00:49 12/9/2012 12 9 2012 2 666 526808 4823283 565 40
10:00:49 4/13/2009 4 13 2009 10 633 522682 4823269 633 40
16:00:42 4/17/2010 4 17 2010 16 746 527121 4823286 565 40
2:00:44 12/9/2012 12 9 2012 2 657 526998 4823285 565 40
18:00:42 4/12/2009 4 12 2009 18 637 524354 4823277 618 39
8:00:56 4/13/2009 4 13 2009 8 638 522700 4823271 633 40
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18:00:54 4/12/2009 4 12 2009 18 638 521609 4823268 631 40
2:01:12 11/17/2010 11 17 2010 2 655 523548 4823274 635 40
14:00:26 3/25/2010 3 25 2010 14 654 526133 4823284 572 40
4:00:54 12/21/2012 12 21 2012 4 666 528601 4823294 574 40
16:00:42 4/13/2008 4 13 2008 16 636 523522 4823275 635 40
22:00:56 4/18/2010 4 18 2010 22 654 526904 4823288 565 40
12:01:17 12/4/2011 12 4 2011 12 801 522450 4823272 633 40
16:00:48 4/8/2014 4 8 2014 16 916 524858 4823281 577 40
8:00:56 4/18/2009 4 18 2009 8 638 521611 4823270 631 40
8:00:44 3/29/2013 3 29 2013 8 679 521845 4823272 631 40
12:00:22 11/29/2013 11 29 2013 12 914 521771 4823271 631 40
10:00:55 4/14/2009 4 14 2009 10 647 522522 4823275 633 40
14:00:35 3/31/2010 3 31 2010 14 644 525708 4823287 575 40
0:00:54 12/11/2013 12 11 2013 0 909 526653 4823291 569 40
16:00:56 4/14/2009 4 14 2009 16 646 524356 4823282 618 39
18:00:47 1/20/2013 1 20 2013 18 670 528073 4823297 571 40
22:00:48 1/20/2013 1 20 2013 22 670 528153 4823297 571 40
8:01:04 4/15/2009 4 15 2009 8 638 522054 4823275 632 40
0:01:20 1/13/2010 1 13 2010 0 640 526957 4823294 565 40
0:00:55 4/26/2010 4 26 2010 0 650 523185 4823280 635 40
14:00:52 1/29/2010 1 29 2010 14 644 526087 4823291 572 40
10:00:28 4/15/2010 4 15 2010 10 652 523370 4823281 635 40
6:00:24 12/6/2013 12 6 2013 6 909 526954 4823295 565 40
4:01:16 4/17/2012 4 17 2012 4 678 521784 4823277 631 40
8:00:47 4/14/2009 4 14 2009 8 647 522522 4823280 633 40
4:00:54 4/8/2010 4 8 2010 4 653 522466 4823281 633 40
20:00:53 3/30/2013 3 30 2013 20 671 522789 4823283 634 40
10:00:53 1/26/2010 1 26 2010 10 639 527959 4823303 568 40
8:00:53 1/21/2010 1 21 2010 8 639 528115 4823304 571 40
0:01:03 12/10/2013 12 10 2013 0 916 526878 4823299 565 40
0:00:43 3/30/2013 3 30 2013 0 658 522517 4823285 633 40
0:00:55 4/23/2008 4 23 2008 0 635 521675 4823282 631 40
18:00:49 4/16/2010 4 16 2010 18 652 526006 4823298 572 40
6:00:23 1/21/2010 1 21 2010 6 639 528114 4823306 571 40
8:00:41 4/29/2008 4 29 2008 8 634 523404 4823288 635 40
20:00:49 1/20/2013 1 20 2013 20 670 528151 4823307 571 40
18:00:23 4/11/2012 4 11 2012 18 658 527275 4823304 566 40
18:00:54 4/23/2008 4 23 2008 18 635 521799 4823284 631 40
18:00:56 4/15/2009 4 15 2009 18 633 521651 4823284 631 40
12:00:36 1/26/2010 1 26 2010 12 639 527974 4823308 568 40
4:00:50 12/7/2013 12 7 2013 4 909 526988 4823306 565 40
8:00:41 4/18/2009 4 18 2009 8 635 521656 4823287 631 40
2:00:33 1/20/2013 1 20 2013 2 670 527551 4823309 566 40
8:00:42 4/13/2009 4 13 2009 8 633 522690 4823291 633 40
14:00:50 4/15/2009 4 15 2009 14 647 522505 4823291 633 40
4:00:26 12/1/2010 12 1 2010 4 642 526627 4823306 569 40
10:00:53 12/20/2009 12 20 2009 10 647 521680 4823289 631 40
4:01:11 4/21/2014 4 21 2014 4 917 522565 4823292 633 40
16:00:54 4/3/2014 4 3 2014 16 908 523325 4823295 635 40
18:00:46 3/30/2013 3 30 2013 18 671 523268 4823297 635 40
22:00:42 2/1/2010 2 1 2010 22 645 530432 4823325 563 40
16:00:47 4/22/2014 4 22 2014 16 908 525271 4823304 576 40
22:00:49 1/20/2010 1 20 2010 22 639 528169 4823316 571 40
18:00:47 4/17/2009 4 17 2009 18 643 521778 4823292 631 40
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8:01:12 4/27/2013 4 27 2013 8 679 521621 4823292 631 40
8:00:44 4/20/2009 4 20 2009 8 645 526804 4823311 565 40
8:01:11 12/10/2013 12 10 2013 8 909 527452 4823314 566 40
8:00:50 4/8/2010 4 8 2010 8 638 521628 4823293 631 40
16:01:20 12/20/2009 12 20 2009 16 638 521691 4823295 631 40
18:00:54 1/28/2010 1 28 2010 18 642 524055 4823304 618 39
18:00:47 2/1/2010 2 1 2010 18 645 530433 4823331 563 40
12:00:30 3/31/2010 3 31 2010 12 653 525487 4823310 576 40
10:01:02 12/20/2009 12 20 2009 10 638 521755 4823298 631 40
2:00:36 4/21/2014 4 21 2014 2 917 522565 4823301 633 40
18:00:18 4/12/2008 4 12 2008 18 637 525645 4823312 575 40
18:00:29 4/17/2010 4 17 2010 18 746 527136 4823321 565 40
18:00:29 1/15/2010 1 15 2010 18 639 524727 4823311 578 40
2:00:42 12/20/2012 12 20 2012 2 666 526673 4823320 569 40
0:00:46 12/22/2013 12 22 2013 0 916 526634 4823320 569 40
0:00:47 2/25/2010 2 25 2010 0 644 526586 4823319 569 40
2:00:48 4/26/2011 4 26 2011 2 655 521857 4823306 631 40
22:00:29 12/18/2012 12 18 2012 22 666 526770 4823324 569 40
8:00:53 4/19/2009 4 19 2009 8 646 523216 4823311 635 40
18:00:25 1/13/2010 1 13 2010 18 639 526552 4823324 569 40
6:00:53 12/13/2013 12 13 2013 6 913 527049 4823327 565 40
22:00:53 12/11/2013 12 11 2013 22 909 527042 4823327 565 40
0:00:56 12/13/2013 12 13 2013 0 909 527046 4823327 565 40
2:00:53 4/17/2012 4 17 2012 2 678 521877 4823309 631 40
18:00:54 1/26/2010 1 26 2010 18 639 526955 4823329 565 40
4:00:49 12/6/2013 12 6 2013 4 909 526973 4823330 565 40
18:00:50 11/27/2011 11 27 2011 18 801 522176 4823314 632 40
0:00:41 1/21/2010 1 21 2010 0 639 528152 4823337 571 40
18:00:54 1/29/2010 1 29 2010 18 645 530409 4823347 564 40
4:00:53 4/13/2010 4 13 2010 4 654 524063 4823322 618 39
10:00:48 4/17/2009 4 17 2009 10 638 521756 4823315 631 40
16:00:44 1/13/2010 1 13 2010 16 643 526596 4823332 569 40
18:01:24 4/4/2010 4 4 2010 18 642 523302 4823320 635 40
0:00:48 12/20/2012 12 20 2012 0 666 526677 4823333 569 40
10:00:51 1/10/2013 1 10 2013 10 670 522055 4823317 632 40
0:00:43 4/16/2009 4 16 2009 0 633 521626 4823317 631 40
6:00:23 12/7/2013 12 7 2013 6 909 527039 4823337 565 40
6:00:53 4/10/2010 4 10 2010 6 654 528066 4823342 571 40
4:00:56 1/20/2013 1 20 2013 4 670 527556 4823340 566 40
18:00:48 4/25/2009 4 25 2009 18 644 526982 4823338 565 40
4:00:50 1/21/2010 1 21 2010 4 639 527951 4823342 568 40
14:01:23 4/12/2010 4 12 2010 14 642 527120 4823339 565 40
8:01:07 1/20/2013 1 20 2013 8 670 527593 4823341 566 40
0:00:47 11/27/2010 11 27 2010 0 746 526797 4823338 565 40
0:00:53 4/13/2010 4 13 2010 0 654 524059 4823329 618 39
22:00:30 4/15/2009 4 15 2009 22 645 525236 4823333 576 40
2:00:53 4/13/2010 4 13 2010 2 654 524062 4823329 618 39
4:00:53 4/10/2010 4 10 2010 4 654 528066 4823346 571 40
10:01:47 1/26/2010 1 26 2010 10 644 526131 4823339 572 40
10:00:13 4/19/2009 4 19 2009 10 646 523224 4823329 635 40
20:00:53 12/18/2012 12 18 2012 20 666 526780 4823342 569 40
6:00:36 1/20/2013 1 20 2013 6 670 527587 4823346 566 40
18:00:42 4/4/2012 4 4 2012 18 670 527013 4823344 565 40
14:00:47 4/16/2009 4 16 2009 14 647 522134 4823327 632 40
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18:00:24 4/18/2010 4 18 2010 18 650 527221 4823346 566 40
16:01:41 3/31/2010 3 31 2010 16 644 525505 4823339 576 40
14:00:40 3/30/2013 3 30 2013 14 671 523228 4823331 635 40
16:00:47 3/30/2013 3 30 2013 16 671 523222 4823333 635 40
18:00:35 4/9/2013 4 9 2013 18 663 526098 4823343 572 40
18:00:55 1/13/2010 1 13 2010 18 644 526634 4823346 569 40
10:00:42 4/15/2009 4 15 2009 10 638 522065 4823330 632 40
18:01:00 4/5/2012 4 5 2012 18 677 523040 4823333 634 40
0:00:54 1/10/2010 1 10 2010 0 642 524306 4823338 618 39
14:00:48 1/20/2013 1 20 2013 14 670 527932 4823353 568 40
4:00:21 2/12/2010 2 12 2010 4 644 529220 4823358 570 40
10:00:44 2/11/2010 2 11 2010 10 642 526332 4823347 572 40
8:00:50 4/15/2009 4 15 2009 8 633 522012 4823332 632 40
8:00:27 4/15/2009 4 15 2009 8 647 522010 4823332 632 40
14:01:06 1/23/2010 1 23 2010 14 639 526785 4823350 569 40
2:00:44 12/6/2013 12 6 2013 2 909 526992 4823351 565 40
16:00:48 1/13/2010 1 13 2010 16 639 526676 4823350 569 40
18:00:23 4/21/2009 4 21 2009 18 645 526738 4823351 569 40
22:00:54 1/13/2010 1 13 2010 22 644 526634 4823352 569 40
18:00:41 4/22/2009 4 22 2009 18 645 526692 4823352 569 40
2:00:53 1/21/2010 1 21 2010 2 639 527975 4823358 568 40
16:00:56 1/16/2013 1 16 2013 16 670 525646 4823349 575 40
18:01:12 4/12/2010 4 12 2010 18 650 526544 4823354 569 40
12:00:48 1/26/2010 1 26 2010 12 644 526045 4823352 572 40
18:01:24 5/8/2010 5 8 2010 18 639 524769 4823348 578 40
4:00:53 1/3/2014 1 3 2014 4 916 523358 4823343 635 40
10:00:52 4/9/2013 4 9 2013 10 677 524114 4823347 618 39
8:00:11 4/17/2009 4 17 2009 8 645 523883 4823347 636 40
6:01:17 5/3/2014 5 3 2014 6 916 524917 4823352 577 40
8:00:50 4/9/2013 4 9 2013 8 677 523990 4823348 618 39
14:00:44 4/19/2010 4 19 2010 14 654 527602 4823363 568 40
6:00:56 11/24/2010 11 24 2010 6 746 527032 4823362 565 40
2:00:53 11/17/2010 11 17 2010 2 642 523563 4823349 635 40
12:00:17 4/16/2009 4 16 2009 12 647 522189 4823345 632 40
22:00:41 4/17/2010 4 17 2010 22 746 526946 4823363 565 40
20:00:24 4/5/2012 4 5 2012 20 666 525954 4823360 575 40
10:00:44 5/2/2010 5 2 2010 10 639 525446 4823359 576 40
0:00:48 4/18/2010 4 18 2010 0 746 526944 4823365 565 40
16:00:43 2/8/2010 2 8 2010 16 642 528105 4823371 571 40
0:01:18 4/10/2010 4 10 2010 0 746 527030 4823368 565 40
8:00:43 4/16/2010 4 16 2010 8 650 525223 4823361 576 40
6:00:53 4/4/2012 4 4 2012 6 677 522600 4823352 633 40
18:00:49 4/18/2010 4 18 2010 18 639 527048 4823369 565 40
18:01:06 4/20/2011 4 20 2011 18 647 521723 4823350 631 40
18:00:33 12/1/2010 12 1 2010 18 642 526099 4823365 572 40
10:00:54 4/15/2009 4 15 2009 10 647 522064 4823351 632 40
4:00:41 4/4/2012 4 4 2012 4 677 522598 4823353 633 40
16:00:48 1/29/2010 1 29 2010 16 644 526084 4823366 572 40
14:00:49 3/31/2010 3 31 2010 14 653 525394 4823364 576 40
10:00:33 4/16/2010 4 16 2010 10 650 525215 4823363 576 40
14:01:33 2/25/2012 2 25 2012 14 666 526927 4823372 565 40
16:00:47 4/11/2014 4 11 2014 16 916 527044 4823374 565 40
0:00:27 4/12/2014 4 12 2014 0 908 523970 4823363 636 40
12:00:47 4/15/2011 4 15 2011 12 662 521952 4823356 631 40
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4:00:54 12/14/2012 12 14 2012 4 665 527020 4823375 565 40
22:00:54 12/8/2012 12 8 2012 22 666 526639 4823374 569 40
18:00:47 4/10/2010 4 10 2010 18 746 528870 4823384 573 40
2:00:56 4/4/2012 4 4 2012 2 677 522602 4823361 633 40
2:00:07 4/17/2009 4 17 2009 2 638 521647 4823358 631 40
8:00:23 11/28/2011 11 28 2011 8 663 522167 4823360 632 40
4:00:54 12/13/2013 12 13 2013 4 913 527052 4823379 565 40
18:01:24 4/25/2009 4 25 2009 18 640 527170 4823379 565 40
6:00:48 4/10/2010 4 10 2010 6 644 527582 4823381 566 40
14:00:52 4/17/2009 4 17 2009 14 646 522903 4823364 634 40
4:01:12 4/10/2010 4 10 2010 4 644 527580 4823383 566 40
14:00:41 4/4/2012 4 4 2012 14 670 526932 4823382 565 40
10:00:23 4/15/2009 4 15 2009 10 633 522099 4823364 632 40
4:00:56 4/17/2009 4 17 2009 4 638 521703 4823363 631 40
2:00:54 2/25/2010 2 25 2010 2 642 526503 4823381 569 40
22:00:23 11/28/2012 11 28 2012 22 670 527065 4823383 565 40
16:00:53 4/12/2008 4 12 2008 16 637 525685 4823378 575 40
22:00:52 12/10/2013 12 10 2013 22 909 526786 4823383 569 40
18:00:53 2/1/2010 2 1 2010 18 645 530417 4823399 564 40
6:00:56 12/1/2010 12 1 2010 6 642 526713 4823384 569 40
14:01:50 4/9/2010 4 9 2010 14 642 526966 4823385 565 40
4:00:55 4/19/2009 4 19 2009 4 646 523266 4823371 635 40
12:00:42 11/26/2010 11 26 2010 12 651 527436 4823388 566 40
18:00:50 4/2/2010 4 2 2010 18 642 524242 4823376 618 39
12:00:44 4/19/2009 4 19 2009 12 646 523210 4823373 635 40
18:00:54 4/26/2009 4 26 2009 18 646 522928 4823373 634 40
18:00:25 4/10/2012 4 10 2012 18 658 526914 4823388 565 40
6:00:42 4/17/2009 4 17 2009 6 638 521704 4823371 631 40
6:00:41 4/19/2009 4 19 2009 6 646 523266 4823377 635 40
18:00:53 3/31/2010 3 31 2010 18 653 524462 4823382 578 40
20:01:12 4/14/2014 4 14 2014 20 917 524695 4823383 578 40
10:00:42 4/18/2010 4 18 2010 10 639 526361 4823390 572 40
14:01:04 12/20/2009 12 20 2009 14 647 521857 4823374 631 40
18:00:51 3/31/2010 3 31 2010 18 644 525101 4823385 577 40
12:00:45 1/20/2013 1 20 2013 12 670 527929 4823397 568 40
18:00:49 5/13/2011 5 13 2011 18 666 526887 4823392 565 40
0:01:17 4/16/2009 4 16 2009 0 647 521661 4823374 631 40
22:00:56 4/21/2012 4 21 2012 22 674 522255 4823376 632 40
8:00:56 4/18/2010 4 18 2010 8 639 526380 4823392 572 40
6:00:52 4/10/2010 4 10 2010 6 642 527816 4823398 568 40
14:00:55 4/10/2014 4 10 2014 14 917 523785 4823383 636 40
16:00:54 4/12/2010 4 12 2010 16 642 527074 4823396 565 40
18:00:47 4/19/2009 4 19 2009 18 646 522928 4823381 634 40
8:00:54 11/30/2010 11 30 2010 8 639 525119 4823389 577 40
18:00:54 1/13/2010 1 13 2010 18 640 527008 4823398 565 40
22:00:35 4/9/2010 4 9 2010 22 746 526992 4823399 565 40
2:00:53 1/3/2014 1 3 2014 2 916 523326 4823386 635 40
14:00:53 4/8/2010 4 8 2010 14 653 524359 4823391 618 39
22:00:49 4/12/2009 4 12 2009 22 633 522862 4823386 634 40
18:01:31 2/25/2010 2 25 2010 18 642 525947 4823397 575 40
0:01:08 4/17/2009 4 17 2009 0 648 522882 4823386 634 40
16:00:42 4/4/2012 4 4 2012 16 670 526971 4823403 565 40
4:00:55 12/6/2013 12 6 2013 4 917 526820 4823403 565 40
10:00:42 4/16/2008 4 16 2008 10 637 523683 4823392 636 40
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18:00:54 1/28/2010 1 28 2010 18 639 524847 4823396 577 40
16:00:47 1/29/2010 1 29 2010 16 639 525897 4823402 575 40
2:00:26 4/5/2010 4 5 2010 2 642 522561 4823390 633 40
22:00:54 1/13/2010 1 13 2010 22 640 526995 4823407 565 40
22:00:42 3/29/2013 3 29 2013 22 658 522405 4823391 633 40
2:00:54 4/25/2011 4 25 2011 2 655 522368 4823394 633 40
12:00:54 1/10/2013 1 10 2013 12 670 522142 4823393 632 40
18:01:21 4/11/2014 4 11 2014 18 916 527125 4823412 565 40
10:00:54 11/29/2009 11 29 2009 10 633 522005 4823393 632 40
8:00:44 12/22/2013 12 22 2013 8 916 527217 4823412 566 40
8:00:42 4/16/2009 4 16 2009 8 647 522104 4823394 632 40
4:00:41 4/10/2010 4 10 2010 4 642 527797 4823416 568 40
14:00:48 1/10/2013 1 10 2013 14 670 522168 4823398 632 40
18:00:42 5/1/2011 5 1 2011 18 668 526638 4823416 569 40
6:00:53 4/20/2010 4 20 2010 6 640 526382 4823416 572 40
6:00:48 4/10/2010 4 10 2010 6 746 527871 4823422 568 40
8:00:20 4/9/2010 4 9 2010 8 654 527016 4823419 565 40
4:00:53 4/25/2011 4 25 2011 4 655 522357 4823403 632 40
8:00:15 4/21/2012 4 21 2012 8 677 525554 4823414 576 40
2:00:42 4/10/2010 4 10 2010 2 642 527824 4823424 568 40
12:00:48 2/25/2012 2 25 2012 12 666 527017 4823420 565 40
6:00:49 4/6/2013 4 6 2013 6 677 522039 4823403 632 40
10:01:17 5/1/2011 5 1 2011 10 667 522780 4823405 634 40
16:00:17 4/15/2009 4 15 2009 16 638 522054 4823403 632 40
8:01:53 12/13/2013 12 13 2013 8 907 528232 4823426 571 40
18:00:50 11/27/2011 11 27 2011 18 663 522077 4823404 632 40
0:00:47 12/6/2013 12 6 2013 0 909 527010 4823425 565 40
14:00:43 4/3/2014 4 3 2014 14 916 523938 4823415 636 40
16:00:54 4/9/2010 4 9 2010 16 642 527073 4823429 565 40
4:00:41 4/10/2010 4 10 2010 4 746 527868 4823432 568 40
2:00:53 12/9/2011 12 9 2011 2 801 521979 4823411 632 40
18:00:47 4/6/2010 4 6 2010 18 746 524543 4823420 578 40
10:00:50 4/16/2009 4 16 2009 10 647 522201 4823411 632 40
2:00:47 1/31/2010 1 31 2010 2 645 530022 4823442 564 40
8:00:53 12/13/2013 12 13 2013 8 911 528290 4823435 571 40
22:00:55 1/28/2010 1 28 2010 22 639 524955 4823424 577 40
10:00:44 4/8/2010 4 8 2010 10 638 521712 4823413 631 40
2:01:47 2/13/2013 2 13 2013 2 666 523139 4823419 634 40
12:00:47 12/20/2009 12 20 2009 12 638 521852 4823415 631 40
22:00:53 4/6/2010 4 6 2010 22 653 523395 4823421 635 40
14:00:54 4/19/2009 4 19 2009 14 646 523185 4823420 635 40
16:01:48 4/16/2009 4 16 2009 16 647 522111 4823417 632 40
4:00:42 2/25/2010 2 25 2010 4 642 526510 4823433 569 40
6:00:53 2/25/2010 2 25 2010 6 642 526512 4823434 569 40
14:00:42 4/20/2014 4 20 2014 14 909 523302 4823422 629 40
14:00:42 4/20/2014 4 20 2014 14 909 523302 4823422 635 40
10:00:54 2/8/2010 2 8 2010 10 642 527644 4823440 568 40
4:00:54 11/28/2010 11 28 2010 4 642 526764 4823438 569 40
6:00:19 12/14/2012 12 14 2012 6 665 527022 4823439 565 40
14:00:24 2/25/2010 2 25 2010 14 642 526120 4823436 572 40
14:00:47 12/20/2009 12 20 2009 14 638 521973 4823421 632 40
16:01:02 4/6/2010 4 6 2010 16 640 527098 4823441 565 40
8:00:56 2/25/2010 2 25 2010 8 642 526509 4823439 569 40
16:00:55 12/20/2009 12 20 2009 16 647 521758 4823423 631 40
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14:00:26 4/21/2009 4 21 2009 14 645 527714 4823445 568 40
4:00:42 4/5/2010 4 5 2010 4 642 522601 4823426 627 40
18:01:06 5/14/2011 5 14 2011 18 666 526481 4823441 569 40
16:00:25 2/25/2010 2 25 2010 16 642 526115 4823440 572 40
2:00:53 11/28/2010 11 28 2010 2 642 526802 4823442 565 40
10:00:28 4/16/2009 4 16 2009 10 645 525939 4823440 575 40
18:01:11 4/9/2010 4 9 2010 18 642 527008 4823445 565 40
0:00:11 1/31/2010 1 31 2010 0 645 530121 4823459 564 40
18:00:53 4/8/2010 4 8 2010 18 746 526595 4823447 553 40
0:00:42 4/14/2009 4 14 2009 0 640 524900 4823441 561 40
16:00:44 4/17/2011 4 17 2011 16 668 525016 4823442 561 40
2:00:41 12/9/2011 12 9 2011 2 659 522003 4823431 664 40
0:00:54 1/30/2010 1 30 2010 0 645 530341 4823465 548 40
22:00:54 1/29/2010 1 29 2010 22 645 530354 4823466 548 40
18:00:55 4/8/2010 4 8 2010 18 642 526404 4823451 553 40
2:00:54 4/19/2009 4 19 2009 2 646 523217 4823439 629 40
6:00:39 11/28/2010 11 28 2010 6 642 526728 4823453 553 40
18:00:54 1/16/2013 1 16 2013 18 670 525599 4823449 559 40
16:00:47 4/15/2009 4 15 2009 16 647 522171 4823437 664 40
0:00:54 4/19/2009 4 19 2009 0 646 523256 4823441 629 40
8:00:50 11/29/2012 11 29 2012 8 671 526748 4823455 553 40
22:00:21 4/18/2009 4 18 2009 22 646 523253 4823442 629 40
4:02:54 4/9/2013 4 9 2013 4 677 524117 4823445 617 40
14:00:17 2/8/2010 2 8 2010 14 642 527664 4823459 552 40
6:00:54 4/9/2013 4 9 2013 6 677 524101 4823446 617 40
0:00:49 4/14/2009 4 14 2009 0 644 524896 4823449 561 40
22:01:12 4/7/2014 4 7 2014 22 916 522153 4823440 664 40
12:00:53 2/8/2010 2 8 2010 12 642 527664 4823460 552 40
0:00:47 4/21/2011 4 21 2011 0 668 526435 4823456 553 40
4:00:57 2/25/2010 2 25 2010 4 644 526486 4823459 553 40
6:00:32 4/5/2010 4 5 2010 6 642 522615 4823445 627 40
12:00:53 4/17/2009 4 17 2009 12 646 522662 4823446 627 40
22:00:54 4/6/2010 4 6 2010 22 652 524445 4823453 562 40
0:00:53 4/7/2010 4 7 2010 0 652 524443 4823454 562 40
4:00:42 1/31/2010 1 31 2010 4 645 529996 4823477 551 40
4:00:54 2/13/2013 2 13 2013 4 666 523087 4823451 628 40
12:00:48 2/11/2010 2 11 2010 12 642 526277 4823463 556 40
18:00:54 5/6/2010 5 6 2010 18 639 524656 4823457 562 40
0:00:23 4/22/2012 4 22 2012 0 674 522190 4823448 664 40
0:01:02 4/27/2010 4 27 2010 0 640 523378 4823452 629 40
8:00:22 12/13/2013 12 13 2013 8 909 527189 4823467 549 40
18:01:35 4/20/2011 4 20 2011 18 641 521722 4823447 665 29
6:00:47 2/25/2010 2 25 2010 6 644 526485 4823464 553 40
2:01:08 4/22/2014 4 22 2014 2 908 523488 4823453 629 40
4:00:46 4/17/2009 4 17 2009 4 648 522784 4823451 628 40
12:00:53 2/11/2010 2 11 2010 12 644 529912 4823480 551 40
14:00:42 4/17/2009 4 17 2009 14 638 521852 4823449 665 29
2:00:52 12/10/2009 12 10 2009 2 639 522926 4823453 628 40
20:00:23 12/8/2012 12 8 2012 20 658 526487 4823466 553 40
12:00:43 4/17/2009 4 17 2009 12 638 521836 4823450 665 29
2:01:24 4/22/2012 4 22 2012 2 674 522175 4823451 664 40
2:01:04 2/25/2010 2 25 2010 2 644 526488 4823467 553 40
8:00:54 2/25/2010 2 25 2010 8 644 526485 4823467 553 40
2:01:12 5/7/2010 5 7 2010 2 639 526822 4823470 549 40
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18:00:42 4/23/2011 4 23 2011 18 658 524745 4823462 562 40
22:00:48 12/5/2013 12 5 2013 22 909 527053 4823471 549 40
18:01:10 4/16/2009 4 16 2009 18 647 522093 4823453 664 40
12:00:55 4/14/2009 4 14 2009 12 638 522107 4823454 664 40
16:01:23 4/19/2009 4 19 2009 16 646 523262 4823459 629 40
18:13:56 5/12/2011 5 12 2011 18 660 526629 4823471 553 40
18:00:53 1/16/2010 1 16 2010 18 639 524107 4823462 617 40
2:00:56 4/20/2010 4 20 2010 2 640 526428 4823471 553 40
12:00:54 4/30/2011 4 30 2011 12 668 527549 4823476 550 40
22:00:53 12/12/2013 12 12 2013 22 909 527143 4823475 549 40
2:00:53 4/17/2009 4 17 2009 2 648 522784 4823459 628 40
12:00:29 12/20/2009 12 20 2009 12 647 521741 4823456 665 29
0:00:53 4/7/2010 4 7 2010 0 653 523452 4823463 629 40
6:00:36 4/16/2010 4 16 2010 6 746 526233 4823475 556 40
14:00:47 4/10/2014 4 10 2014 14 914 523937 4823467 630 40
8:00:56 4/18/2009 4 18 2009 8 643 521711 4823460 665 29
22:01:23 4/6/2010 4 6 2010 22 646 523291 4823466 629 40
20:00:53 12/7/2013 12 7 2013 20 909 528520 4823486 558 40
4:00:42 4/22/2014 4 22 2014 4 908 523470 4823467 629 40
4:00:56 4/16/2010 4 16 2010 4 746 526227 4823477 556 40
16:01:14 4/3/2013 4 3 2013 16 677 521824 4823462 665 29
10:00:33 4/17/2009 4 17 2009 10 646 522637 4823465 627 40
16:00:54 4/17/2009 4 17 2009 16 638 521882 4823463 665 29
16:00:47 4/3/2014 4 3 2014 16 909 523791 4823470 630 40
22:00:43 4/11/2010 4 11 2010 22 746 525145 4823476 561 40
14:00:55 4/11/2010 4 11 2010 14 641 521783 4823464 665 29
10:00:39 2/24/2010 2 24 2010 10 642 526623 4823482 553 40
0:00:26 4/13/2009 4 13 2009 0 633 522784 4823468 628 40
22:00:53 4/16/2012 4 16 2012 22 678 521727 4823465 665 29
4:00:42 4/20/2010 4 20 2010 4 640 526210 4823481 556 40
8:00:47 2/12/2010 2 12 2010 8 644 529154 4823494 557 40
8:00:54 4/9/2012 4 9 2012 8 674 522841 4823469 628 40
10:00:48 4/11/2010 4 11 2010 10 641 521816 4823467 665 29
2:00:56 5/8/2010 5 8 2010 2 650 522433 4823470 627 40
20:00:54 12/20/2013 12 20 2013 20 916 528982 4823496 557 40
2:00:26 12/7/2013 12 7 2013 2 916 527203 4823489 550 40
8:00:53 4/8/2010 4 8 2010 8 653 523482 4823475 629 40
8:00:54 4/17/2009 4 17 2009 8 646 522647 4823473 627 40
22:00:53 4/16/2009 4 16 2009 22 648 525063 4823483 561 40
16:00:53 4/17/2011 4 17 2011 16 663 525204 4823488 560 40
6:00:56 4/17/2009 4 17 2009 6 648 522783 4823480 628 40
12:00:17 12/20/2009 12 20 2009 12 633 521863 4823477 665 29
0:01:15 4/7/2010 4 7 2010 0 646 523311 4823482 629 40
22:00:42 4/22/2008 4 22 2008 22 635 521856 4823478 665 29
4:00:47 12/7/2013 12 7 2013 4 916 527200 4823498 550 40
6:00:54 4/28/2011 4 28 2011 6 650 522344 4823480 664 40
8:00:48 4/16/2009 4 16 2009 8 645 525823 4823495 559 40
12:00:53 4/16/2010 4 16 2010 12 650 525193 4823494 560 40
16:00:53 2/6/2010 2 6 2010 16 642 528212 4823507 555 40
12:00:23 4/11/2010 4 11 2010 12 641 521793 4823483 665 29
6:00:41 1/31/2010 1 31 2010 6 645 530035 4823515 548 40
12:01:11 4/8/2010 4 8 2010 12 638 521908 4823485 665 29
12:00:50 4/16/2009 4 16 2009 12 645 525989 4823499 556 40
22:01:05 11/26/2010 11 26 2010 22 746 526957 4823503 549 40
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16:00:42 3/31/2010 3 31 2010 16 653 524827 4823495 561 40
0:00:41 4/22/2014 4 22 2014 0 908 523496 4823491 629 40
16:00:53 4/17/2009 4 17 2009 16 646 523057 4823490 628 40
2:00:53 4/27/2010 4 27 2010 2 640 523480 4823492 629 40
6:00:49 2/12/2010 2 12 2010 6 644 529217 4823515 554 40
2:00:40 4/14/2009 4 14 2009 2 644 524829 4823498 561 40
16:00:41 12/20/2009 12 20 2009 16 633 521792 4823488 665 29
2:00:25 4/21/2011 4 21 2011 2 668 526421 4823505 553 40
20:00:53 1/15/2014 1 15 2014 20 913 528416 4823513 558 40
22:00:53 1/15/2014 1 15 2014 22 913 528414 4823513 558 40
18:01:03 4/20/2009 4 20 2009 18 642 525236 4823501 560 40
6:00:47 11/25/2010 11 25 2010 6 746 526972 4823508 549 40
4:00:48   4/14/2009       4       14      2009    4       647     522483  4823492 627     40
22:00:56        12/20/2013      12      20      2013    22      916     528014  4823513 555     40
8:00:37 4/19/2009       4       19      2009    8       641     522246  4823492 664     40
14:01:24        4/8/2010        4       8       2010    14      746     524263  4823499 617     40
14:00:46        4/23/2011       4       23      2011    14      801     522136  4823492 664     40
16:00:53        2/10/2010       2       10      2010    16      642     528934  4823519 557     40
4:01:11 12/19/2009      12      19      2009    4       643     521732  4823493 665     29
6:00:48 4/14/2009       4       14      2009    6       647     522482  4823496 627     40
8:00:49 1/31/2010       1       31      2010    8       645     530050  4823527 548     40
0:00:23 12/21/2013      12      21      2013    0       916     528023  4823518 555     40
2:01:30 3/30/2013       3       30      2013    2       677     522525  4823497 627     40
4:00:42 4/7/2010        4       7       2010    4       653     523526  4823501 629     40
18:00:52        1/26/2010       1       26      2010    18      644     526904  4823514 549     40
10:00:48        4/8/2014        4       8       2014    10      916     522668  4823498 627     40
16:00:54        4/8/2010        4       8       2010    16      638     521907  4823496 665     29
8:01:06 4/8/2014        4       8       2014    8       916     522669  4823499 627     40
2:00:48 5/3/2011        5       3       2011    2       650     522405  4823499 627     40
16:00:53        1/10/2013       1       10      2013    16      670     522275  4823498 664     40
14:00:54        4/8/2010        4       8       2010    14      638     521908  4823497 665     29
0:00:41 12/26/2012      12      26      2012    0       666     525427  4823510 560     40
18:00:53        4/17/2009       4       17      2009    18      638     521912  4823498 665     29
18:00:32        4/16/2009       4       16      2009    18      648     525081  4823511 561     40
18:00:53        4/13/2009       4       13      2009    18      633     522955  4823504 628     40
12:00:56        3/30/2013       3       30      2013    12      671     523015  4823504 628     40
0:00:38 12/17/2008      12      17      2008    0       632     522936  4823505 628     40
14:00:44        12/20/2009      12      20      2009    14      633     521896  4823502 665     29
8:00:56 12/19/2009      12      19      2009    8       643     521688  4823502 665     29
6:00:41 4/16/2010       4       16      2010    6       655     526143  4823518 556     40
10:00:53        2/11/2010       2       11      2010    10      644     529947  4823534 551     40
2:00:37 4/26/2009       4       26      2009    2       644     526180  4823519 556     40
20:00:54        4/3/2013        4       3       2013    20      671     524811  4823514 561     40
2:00:15 12/13/2013      12      13      2013    2       913     527126  4823524 549     40
10:00:23        4/20/2009       4       20      2009    10      642     525537  4823518 560     40
8:00:53 4/13/2010       4       13      2010    8       654     523726  4823512 630     40
6:01:05 4/7/2010        4       7       2010    6       653     523526  4823512 629     40
2:00:36 4/28/2011       4       28      2011    2       650     522180  4823507 664     40
4:00:47 4/28/2011       4       28      2011    4       650     522187  4823508 664     40
14:00:47        4/5/2010        4       5       2010    14      644     523839  4823514 630     40
2:00:54 4/10/2010       4       10      2010    2       654     528162  4823531 555     40
14:00:49        2/11/2010       2       11      2010    14      644     529818  4823538 551     40
4:00:42 4/16/2010       4       16      2010    4       655     526159  4823524 556     40
16:00:24        2/11/2010       2       11      2010    16      644     529821  4823539 551     40
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2:00:54 5/4/2011        5       4       2011    2       650     521764  4823509 665     29
2:00:55 4/7/2010        4       7       2010    2       653     523546  4823516 629     40
18:00:38        4/14/2009       4       14      2009    18      633     522232  4823512 664     40
0:00:53 4/20/2010       4       20      2010    0       640     526415  4823528 553     40
0:00:53 4/13/2009       4       13      2009    0       637     524122  4823520 617     40
22:00:53        12/21/2012      12      21      2012    22      665     523814  4823519 630     40
4:00:28 4/26/2009       4       26      2009    4       644     526172  4823529 556     40
18:00:55        4/17/2010       4       17      2010    18      746     526981  4823534 549     40
12:00:55        1/29/2014       1       29      2014    12      918     529758  4823546 551     40
6:00:55 4/22/2014       4       22      2014    6       908     523552  4823521 629     40
14:00:25        4/8/2010        4       8       2010    14      646     524237  4823524 617     40
10:00:57        4/14/2009       4       14      2009    10      633     522453  4823518 627     40
8:00:24 4/14/2010       4       14      2010    8       746     523433  4823522 629     40
18:00:53        2/23/2010       2       23      2010    18      642     526500  4823535 553     40
6:00:54 1/3/2014        1       3       2014    6       916     523379  4823523 629     40
22:00:47        4/12/2009       4       12      2009    22      637     524111  4823526 617     40
16:00:49        4/15/2009       4       15      2009    16      633     522227  4823520 664     40
12:00:15        4/12/2010       4       12      2010    12      642     526978  4823538 549     40
2:00:47 4/11/2010       4       11      2010    2       655     525976  4823534 559     40
12:00:44        4/14/2009       4       14      2009    12      633     522460  4823522 627     40
2:00:43 4/13/2009       4       13      2009    2       637     523852  4823528 630     40
8:00:41 2/8/2010        2       8       2010    8       642     527555  4823543 550     40
6:00:53 2/8/2010        2       8       2010    6       642     527555  4823544 550     40
10:00:22        3/30/2013       3       30      2013    10      671     523008  4823527 628     40
4:00:47 2/8/2010        2       8       2010    4       642     527552  4823546 550     40
10:00:54        12/26/2012      12      26      2012    10      666     524937  4823537 561     40
16:00:35        2/7/2010        2       7       2010    16      642     528336  4823550 555     40
8:00:42 11/24/2010      11      24      2010    8       746     527317  4823546 550     40
10:00:41        4/14/2009       4       14      2009    10      635     522024  4823527 664     40
18:00:35        4/12/2010       4       12      2010    18      642     526805  4823545 549     40
4:00:58 4/11/2010       4       11      2010    4       655     525969  4823542 559     40
18:00:13        4/18/2009       4       18      2009    18      646     523836  4823534 630     40
18:00:32        4/15/2009       4       15      2009    18      633     521983  4823530 664     40
8:00:49 4/14/2009       4       14      2009    8       633     522422  4823532 627     40
4:00:53 4/26/2009       4       26      2009    4       640     526964  4823550 549     40
10:00:53        4/14/2009       4       14      2009    10      638     522040  4823533 664     40
2:00:54 12/21/2013      12      21      2013    2       916     527854  4823556 552     40
18:00:47        4/6/2010        4       6       2010    18      653     524452  4823543 562     40
18:01:18        4/12/2010       4       12      2010    18      639     526830  4823553 549     40
6:00:36 12/19/2009      12      19      2009    6       643     521707  4823534 665     29
2:00:54 2/8/2010        2       8       2010    2       642     527559  4823556 550     40
10:00:43        4/3/2012        4       3       2012    10      674     521792  4823535 665     29
22:00:53        4/19/2010       4       19      2010    22      640     526250  4823552 556     40
2:00:54 4/8/2010        4       8       2010    2       653     522629  4823539 627     40
6:00:23 4/11/2010       4       11      2010    6       655     525963  4823553 559     40
20:01:11        4/7/2014        4       7       2014    20      916     522514  4823541 627     40
2:00:43 5/6/2011        5       6       2011    2       650     521799  4823539 665     29
18:00:52        4/4/2013        4       4       2013    18      663     521701  4823538 665     29
12:00:21        4/19/2010       4       19      2010    12      654     527669  4823561 552     40
10:00:53        4/19/2010       4       19      2010    10      654     527625  4823561 552     40
6:00:55 4/26/2009       4       26      2009    6       644     526168  4823555 556     40
20:00:47        12/8/2012       12      8       2012    20      666     526295  4823556 556     40
16:01:44        4/5/2010        4       5       2010    16      644     524074  4823551 617     40
18:00:55        1/29/2010       1       29      2010    18      644     526215  4823559 556     40
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0:00:38 1/16/2013       1       16      2013    0       670     524043  4823551 617     40
18:01:11        1/15/2014       1       15      2014    18      913     528269  4823569 555     40
0:00:36 4/14/2009       4       14      2009    0       633     522793  4823550 628     40
20:00:53        4/7/2014        4       7       2014    20      909     524464  4823556 562     40
18:01:23        4/26/2010       4       26      2010    18      643     521613  4823547 665     29
16:01:12        4/3/2013        4       3       2013    16      663     521825  4823548 665     29
14:00:24        2/11/2010       2       11      2010    14      642     526249  4823565 556     40
22:00:53        4/13/2014       4       13      2014    22      917     524474  4823558 562     40
2:01:54 4/10/2010       4       10      2010    2       644     527585  4823570 550     40
18:00:41        4/6/2010        4       6       2010    18      652     524614  4823560 562     40
18:00:47        1/29/2010       1       29      2010    18      644     526226  4823566 556     40
16:00:42        4/9/2010        4       9       2010    16      654     527192  4823570 549     40
16:00:54        5/1/2011        5       1       2011    16      668     526573  4823568 553     40
22:00:50        4/13/2009       4       13      2009    22      633     522796  4823554 628     40
2:00:56 4/28/2013       4       28      2013    2       671     522443  4823558 627     40
22:01:41        1/29/2010       1       29      2010    22      644     526229  4823573 556     40
6:00:58 4/12/2014       4       12      2014    6       907     521952  4823558 665     29
14:00:41        5/1/2011        5       1       2011    14      668     526666  4823575 553     40
10:00:41        2/11/2010       2       11      2010    10      639     525921  4823573 559     40
16:00:50        4/19/2008       4       19      2008    16      637     523509  4823564 629     40
4:00:30 4/12/2014       4       12      2014    4       907     521954  4823559 665     29
10:00:30        2/24/2010       2       24      2010    10      644     526803  4823577 549     40
8:00:53 1/16/2013       1       16      2013    8       670     524010  4823567 617     40
22:00:53        1/30/2010       1       30      2010    22      645     530401  4823593 548     40
6:00:53 1/16/2013       1       16      2013    6       670     524009  4823567 617     40
10:00:52        3/28/2010       3       28      2010    10      638     521793  4823560 665     29
18:00:48        4/18/2009       4       18      2009    18      646     524030  4823567 617     40
2:00:54 2/24/2010       2       24      2010    2       644     526128  4823578 556     40
2:00:48 4/12/2014       4       12      2014    2       908     523658  4823569 630     40
12:00:25        2/11/2010       2       11      2010    12      639     525979  4823578 559     40
16:00:43        1/13/2010       1       13      2010    16      640     526789  4823581 549     40
18:00:49        4/5/2012        4       5       2012    18      670     526671  4823581 553     40
18:00:41        4/9/2010        4       9       2010    18      746     527244  4823584 550     40
12:00:14        1/31/2010       1       31      2010    12      645     530178  4823598 548     40
8:00:43 4/17/2012       4       17      2012    8       678     522030  4823569 664     40
18:00:48        4/12/2010       4       12      2010    18      640     526859  4823587 549     40
16:00:14        1/13/2010       1       13      2010    16      644     526659  4823587 553     40
8:00:43 4/14/2009       4       14      2009    8       635     521986  4823571 664     40
8:00:53 4/14/2009       4       14      2009    8       638     521984  4823571 664     40
4:00:41 1/16/2013       1       16      2013    4       670     524001  4823580 617     40
10:00:42        4/16/2010       4       16      2010    10      746     526485  4823589 553     40
8:00:55 4/16/2010       4       16      2010    8       655     525170  4823584 561     40
16:00:47        4/17/2010       4       17      2010    16      639     526480  4823590 553     40
18:00:56        1/29/2010       1       29      2010    18      639     525932  4823590 559     40
10:00:42        1/31/2010       1       31      2010    10      645     530170  4823608 548     40
22:00:54        1/16/2013       1       16      2013    22      670     525630  4823590 559     40
8:01:47 4/16/2010       4       16      2010    8       746     526435  4823595 553     40
12:01:12        4/14/2009       4       14      2009    12      635     522133  4823580 664     40
18:00:55        4/17/2010       4       17      2010    18      639     526642  4823598 553     40
22:00:47        4/16/2009       4       16      2009    22      646     522891  4823586 628     40
2:00:56 4/14/2009       4       14      2009    2       633     522747  4823586 627     40
18:00:07        4/9/2010        4       9       2010    18      654     527003  4823602 549     40
14:00:42        2/11/2010       2       11      2010    14      639     526126  4823598 556     40
6:02:15 4/6/2010        4       6       2010    6       655     523173  4823588 629     40
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4:00:36 4/6/2013        4       6       2013    4       677     522136  4823584 664     40
2:00:41 12/6/2013       12      6       2013    2       917     527044  4823603 549     40
18:00:55        4/16/2009       4       16      2009    18      638     521785  4823584 665     29
20:00:54        1/16/2013       1       16      2013    20      670     525519  4823597 560     40
4:00:48 4/27/2010       4       27      2010    4       640     523440  4823590 629     40
0:00:55 1/17/2013       1       17      2013    0       670     525649  4823598 559     40
18:00:26        4/23/2008       4       23      2008    18      635     522123  4823587 664     40
2:00:53 1/17/2013       1       17      2013    2       670     525647  4823600 559     40
0:00:45 12/13/2013      12      13      2013    0       913     527158  4823606 549     40
18:00:47        4/14/2014       4       14      2014    18      917     524586  4823596 562     40
6:00:53 4/21/2011       4       21      2011    6       668     526077  4823603 556     40
4:00:55 4/14/2009       4       14      2009    4       644     524752  4823598 562     40
18:00:51        4/6/2010        4       6       2010    18      646     524498  4823597 562     40
14:00:44        4/22/2014       4       22      2014    14      908     524638  4823598 562     40
6:00:56 4/12/2014       4       12      2014    6       908     523519  4823595 629     40
20:00:54        4/11/2014       4       11      2014    20      909     524588  4823598 562     40
2:00:47 4/6/2013        4       6       2013    2       677     522124  4823591 664     40
4:00:48 4/12/2014       4       12      2014    4       908     523514  4823596 629     40
6:00:54 4/14/2009       4       14      2009    6       644     524554  4823601 562     40
22:00:50        4/3/2013        4       3       2013    22      671     523888  4823600 630     40
4:00:41 4/21/2011       4       21      2011    4       668     526076  4823609 556     40
12:00:53        2/24/2010       2       24      2010    12      642     526652  4823611 553     40
6:00:42 4/24/2011       4       24      2011    6       665     522540  4823596 627     40
8:00:47 1/17/2013       1       17      2013    8       670     525659  4823608 559     40
4:00:47 1/17/2013       1       17      2013    4       670     525656  4823609 559     40
4:00:42 4/14/2009       4       14      2009    4       633     522707  4823598 627     40
6:00:55 1/17/2013       1       17      2013    6       670     525653  4823610 559     40
18:00:54        2/1/2010        2       1       2010    18      644     526143  4823614 556     40
16:00:25        2/11/2010       2       11      2010    16      639     526147  4823615 556     40
6:00:53 4/14/2009       4       14      2009    6       633     522707  4823605 627     40
8:00:44 11/28/2010      11      28      2010    8       650     526781  4823620 553     40
10:00:54        4/16/2009       4       16      2009    10      638     521807  4823603 665     29
8:00:42 4/7/2010        4       7       2010    8       653     523934  4823610 630     40
8:00:47 4/16/2009       4       16      2009    8       638     521810  4823604 665     29
22:00:54        2/1/2010        2       1       2010    22      644     526143  4823620 556     40
16:01:12        4/10/2014       4       10      2014    16      917     523650  4823613 630     40
20:00:42        12/6/2013       12      6       2013    20      909     527242  4823627 550     40
2:00:47 1/16/2013       1       16      2013    2       670     523918  4823615 630     40
22:00:41        1/15/2013       1       15      2013    22      670     523881  4823616 630     40
20:00:53        11/23/2013      11      23      2013    20      914     526859  4823628 549     40
4:00:43 4/24/2011       4       24      2011    4       665     522532  4823613 627     40
0:00:54 4/28/2011       4       28      2011    0       650     522256  4823612 664     40
22:01:18        12/21/2013      12      21      2013    22      916     527442  4823632 550     40
4:01:47 4/28/2013       4       28      2013    4       671     522252  4823615 664     40
20:00:42        1/15/2013       1       15      2013    20      670     523880  4823621 630     40
10:00:54        4/18/2010       4       18      2010    10      746     526592  4823632 553     40
22:00:27        4/27/2011       4       27      2011    22      650     522246  4823616 664     40
18:00:43        5/1/2010        5       1       2010    18      652     525575  4823629 560     40
16:00:25        1/13/2010       1       13      2010    16      642     526912  4823635 549     40
14:01:38        4/11/2014       4       11      2014    14      916     526332  4823633 556     40
10:00:47        4/2/2010        4       2       2010    10      642     523018  4823621 628     40
18:00:55        4/16/2009       4       16      2009    18      633     521668  4823617 665     29
6:00:46 4/27/2010       4       27      2010    6       640     523487  4823623 629     40
4:01:54 4/22/2012       4       22      2012    4       674     522238  4823619 664     40
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0:00:53 1/30/2010       1       30      2010    0       644     526322  4823634 556     40
8:00:48 4/23/2008       4       23      2008    8       635     522028  4823619 664     40
20:00:36        4/11/2014       4       11      2014    20      907     523055  4823623 628     40
0:00:30 1/19/2012       1       19      2012    0       666     527007  4823638 549     40
8:01:23 4/16/2010       4       16      2010    8       639     525035  4823631 561     40
8:00:42 4/18/2010       4       18      2010    8       746     526617  4823638 553     40
16:00:53        1/15/2013       1       15      2013    16      670     523853  4823628 630     40
22:00:42        4/21/2014       4       21      2014    22      908     523497  4823627 629     40
16:01:11        12/10/2011      12      10      2011    16      655     523062  4823626 628     40
10:00:13        4/29/2008       4       29      2008    10      634     523633  4823629 630     40
4:00:54 4/19/2010       4       19      2010    4       654     526935  4823643 549     40
2:00:45 4/17/2009       4       17      2009    2       646     522739  4823627 627     40
4:00:42 4/17/2009       4       17      2009    4       646     522755  4823628 627     40
16:00:47        4/3/2014        4       3       2014    16      916     523462  4823632 629     40
10:00:15        4/16/2010       4       16      2010    10      655     525015  4823638 561     40
18:00:44        4/16/2009       4       16      2009    18      645     527251  4823647 550     40
18:00:54        4/3/2014        4       3       2014    18      909     524382  4823636 562     40
8:00:41 4/22/2014       4       22      2014    8       908     523805  4823634 630     40
12:00:27        4/8/2010        4       8       2010    12      653     523969  4823636 630     40
18:00:50        1/15/2013       1       15      2013    18      670     523859  4823636 630     40
16:00:53        4/18/2009       4       18      2009    16      646     523978  4823636 617     40
10:00:55        4/7/2010        4       7       2010    10      653     523919  4823636 630     40
0:00:39 4/12/2012       4       12      2012    0       674     522341  4823632 664     40
2:00:53 4/21/2010       4       21      2010    2       640     526819  4823648 549     40
12:00:49        4/29/2008       4       29      2008    12      634     523631  4823636 630     40
18:00:52        4/18/2010       4       18      2010    18      746     526504  4823648 553     40
18:00:44        4/23/2011       4       23      2011    18      658     524687  4823641 562     40
22:01:25        4/11/2010       4       11      2010    22      641     521657  4823632 665     29
16:00:44        1/26/2010       1       26      2010    16      644     528312  4823657 555     40
16:00:23        2/11/2010       2       11      2010    16      642     526222  4823649 556     40
14:00:51        1/26/2010       1       26      2010    14      644     528313  4823658 555     40
18:00:42        2/11/2010       2       11      2010    18      639     526380  4823651 556     40
16:00:39        4/7/2010        4       7       2010    16      652     525227  4823647 560     40
0:00:54 1/14/2010       1       14      2010    0       639     527275  4823655 550     40
6:00:53 4/17/2009       4       17      2009    6       646     522750  4823639 627     40
12:00:42        4/11/2014       4       11      2014    12      916     526284  4823654 556     40
10:00:34        4/11/2012       4       11      2012    10      677     524494  4823648 562     40
18:01:26        4/20/2011       4       20      2011    18      647     521630  4823639 665     29
12:00:50        4/20/2009       4       20      2009    12      642     525264  4823652 560     40
6:00:53 4/22/2010       4       22      2010    6       746     526309  4823657 556     40
4:00:41 4/22/2010       4       22      2010    4       640     527083  4823661 549     40
2:00:52 4/7/2010        4       7       2010    2       646     523912  4823650 630     40
14:00:54        4/9/2010        4       9       2010    14      746     527688  4823665 552     40
6:01:12 11/20/2010      11      20      2010    6       655     525463  4823656 560     40
6:00:53 4/19/2010       4       19      2010    6       654     526895  4823662 549     40
0:00:34 12/25/2012      12      25      2012    0       666     526896  4823663 549     40
10:00:23        4/24/2010       4       24      2010    10      746     523738  4823652 630     40
22:00:48        4/18/2010       4       18      2010    22      746     526527  4823662 553     40
10:01:11        4/7/2010        4       7       2010    10      646     523934  4823653 630     40
18:00:53        2/25/2010       2       25      2010    18      644     526358  4823663 556     40
14:00:56        1/31/2010       1       31      2010    14      645     530239  4823679 548     40
4:01:12 4/7/2010        4       7       2010    4       646     523934  4823654 630     40
16:00:42        4/16/2009       4       16      2009    16      633     521842  4823647 665     29
12:00:11        4/16/2009       4       16      2009    12      638     521848  4823647 665     29
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10:00:19        4/27/2009       4       27      2009    10      646     522410  4823650 627     40
16:00:42        4/16/2009       4       16      2009    16      638     521856  4823648 665     29
2:00:56 4/12/2014       4       12      2014    2       907     522124  4823650 664     40
8:00:33 4/17/2009       4       17      2009    8       648     522800  4823653 628     40
16:00:41        4/30/2011       4       30      2011    16      650     525266  4823662 560     40
4:00:47 4/16/2009       4       16      2009    4       638     521634  4823650 665     29
10:00:22 4/11/2012 4 11 2012 10 676 524532 4823660 562 40
6:00:47 11/29/2009 11 29 2009 6 643 522081 4823652 664 40
16:00:14 1/31/2010 1 31 2010 16 645 530237 4823684 548 40
22:00:12 4/29/2008 4 29 2008 22 637 523508 4823657 629 40
14:00:25 12/19/2009 12 19 2009 14 643 521957 4823652 664 40
8:00:41 4/11/2013 4 11 2013 8 663 522072 4823653 664 40
0:01:35 4/21/2010 4 21 2010 0 640 526875 4823671 549 40
8:00:53 5/1/2009 5 1 2009 8 648 524581 4823662 562 40
2:00:25 4/16/2009 4 16 2009 2 638 521637 4823653 665 29
14:00:44 4/16/2009 4 16 2009 14 638 521869 4823653 665 29
6:01:05 4/7/2010 4 7 2010 6 646 523902 4823662 630 40
18:00:51 2/11/2010 2 11 2010 18 642 526277 4823671 556 40
8:00:54 4/28/2011 4 28 2011 8 650 522339 4823658 664 40
10:00:47 4/16/2009 4 16 2009 10 633 521695 4823656 665 29
6:00:55 4/16/2009 4 16 2009 6 638 521634 4823656 665 29
8:01:12 4/17/2014 4 17 2014 8 913 523968 4823664 630 40
0:00:54 4/20/2010 4 20 2010 0 746 526199 4823673 556 40
2:00:15 4/16/2009 4 16 2009 2 647 521758 4823657 665 29
16:00:52 4/5/2010 4 5 2010 16 639 522982 4823661 628 40
18:00:41 3/29/2013 3 29 2013 18 663 522109 4823659 664 40
18:01:22 4/12/2010 4 12 2010 18 644 526785 4823677 553 40
8:00:53 11/28/2009 11 28 2009 8 643 521929 4823660 665 29
4:01:11 4/18/2010 4 18 2010 4 746 526737 4823678 553 40
4:00:54 12/21/2013 12 21 2013 4 916 527731 4823682 552 40
18:01:12 5/5/2010 5 5 2010 18 642 522854 4823664 628 40
14:00:49 4/14/2009 4 14 2009 14 644 524568 4823670 562 40
4:00:55 4/16/2009 4 16 2009 4 647 521753 4823661 665 29
18:00:47 2/10/2010 2 10 2010 18 644 530406 4823695 548 40
2:00:44 4/18/2010 4 18 2010 2 746 526738 4823680 553 40
22:00:47 4/11/2010 4 11 2010 22 654 525026 4823673 561 40
0:01:08 4/17/2009 4 17 2009 0 646 522781 4823666 628 40
6:02:41 4/22/2010 4 22 2010 6 640 526487 4823680 553 40
18:01:13 4/7/2009 4 7 2009 18 637 523057 4823669 628 40
4:00:53 4/21/2010 4 21 2010 4 640 526829 4823684 549 40
8:00:12 4/14/2009 4 14 2009 8 644 524561 4823675 562 40
6:00:48 5/3/2012 5 3 2012 6 676 522123 4823668 664 40
20:00:56 1/7/2014 1 7 2014 20 916 523065 4823671 628 40
6:00:48 4/16/2009 4 16 2009 6 647 521753 4823668 665 29
12:00:29 4/14/2009 4 14 2009 12 644 524572 4823679 562 40
14:00:21 2/24/2010 2 24 2010 14 642 526703 4823687 553 40
18:01:10 4/3/2014 4 3 2014 18 916 523021 4823674 628 40
8:00:54 4/7/2010 4 7 2010 8 646 523891 4823677 630 40
10:00:47 4/16/2010 4 16 2010 10 640 525226 4823683 560 40
22:00:47 1/7/2014 1 7 2014 22 916 523109 4823676 628 40
22:00:54 4/7/2014 4 7 2014 22 909 524428 4823680 562 40
4:00:42 4/9/2010 4 9 2010 4 642 526227 4823687 556 40
14:01:41 4/5/2010 4 5 2010 14 640 523965 4823680 630 40
0:00:54 4/8/2014 4 8 2014 0 909 524433 4823682 562 40
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6:00:56 4/18/2010 4 18 2010 6 746 526718 4823691 553 40
8:00:53 4/16/2010 4 16 2010 8 640 525229 4823686 560 40
6:00:53 4/9/2010 4 9 2010 6 642 526229 4823691 556 40
14:00:21 1/15/2013 1 15 2013 14 670 523831 4823682 630 40
8:00:44 4/7/2010 4 7 2010 8 652 524405 4823685 562 40
18:00:53 4/17/2010 4 17 2010 18 639 526750 4823694 553 40
16:00:55 4/5/2010 4 5 2010 16 640 523973 4823685 617 40
18:00:42 1/29/2010 1 29 2010 18 639 526015 4823693 556 40
12:00:56 1/15/2013 1 15 2013 12 670 523846 4823686 630 40
22:00:48 2/23/2010 2 23 2010 22 644 526172 4823695 556 40
10:00:50 4/17/2009 4 17 2009 10 648 522783 4823683 628 40
10:00:48 4/14/2009 4 14 2009 10 644 524556 4823691 562 40
2:00:13 4/19/2010 4 19 2010 2 746 526520 4823699 553 40
18:00:48 4/13/2009 4 13 2009 18 647 523139 4823689 628 40
10:00:42 4/16/2010 4 16 2010 10 639 524961 4823696 561 40
12:00:33 12/19/2009 12 19 2009 12 643 521970 4823686 664 40
10:00:55 4/8/2010 4 8 2010 10 653 523973 4823693 617 40
18:00:53 2/23/2010 2 23 2010 18 644 526171 4823701 556 40
0:00:53 4/19/2010 4 19 2010 0 746 526525 4823703 553 40
8:01:23 4/9/2010 4 9 2010 8 642 526602 4823704 553 40
6:00:54 4/21/2010 4 21 2010 6 640 526809 4823707 549 40
22:00:49 1/29/2010 1 29 2010 22 639 526015 4823704 556 40
22:00:47 4/19/2010 4 19 2010 22 746 526227 4823705 556 40
12:01:17 12/10/2011 12 10 2011 12 655 522456 4823692 627 40
8:00:55 5/1/2009 5 1 2009 8 644 524457 4823699 562 40
8:01:54 4/9/2010 4 9 2010 8 746 526950 4823709 549 40
0:00:47 2/8/2010 2 8 2010 0 642 527616 4823712 552 40
14:00:24 4/16/2009 4 16 2009 14 645 526020 4823705 556 40
8:00:48 4/16/2009 4 16 2009 8 633 521684 4823690 685 11
10:01:24 12/10/2011 12 10 2011 10 655 522460 4823694 627 40
14:00:47 1/26/2010 1 26 2010 14 642 528268 4823716 555 40
12:01:12 2/24/2010 2 24 2010 12 644 526674 4823709 553 40
12:00:48 4/16/2009 4 16 2009 12 633 521773 4823692 665 29
4:00:54 4/20/2010 4 20 2010 4 746 526328 4823708 556 40
2:00:52 4/24/2011 4 24 2011 2 665 522528 4823695 627 40
10:00:43 4/22/2014 4 22 2014 10 908 523934 4823700 630 40
4:00:54 4/13/2009 4 13 2009 4 637 524082 4823700 617 40
12:00:19 3/24/2010 3 24 2010 12 650 525187 4823705 560 40
16:00:55 1/26/2010 1 26 2010 16 642 528260 4823719 555 40
14:00:25 4/18/2009 4 18 2009 14 646 523934 4823702 630 40
22:00:20 1/17/2013 1 17 2013 22 670 526840 4823713 549 40
0:00:57 2/2/2010 2 2 2010 0 644 526276 4823711 556 40
0:00:42 2/24/2010 2 24 2010 0 644 526151 4823711 556 40
4:00:47 4/16/2009 4 16 2009 4 633 521674 4823697 685 11
18:00:42 12/27/2012 12 27 2012 18 666 523844 4823705 630 40
6:01:12 4/13/2009 4 13 2009 6 637 524079 4823706 617 40
18:00:53 1/13/2010 1 13 2010 18 644 526663 4823716 553 40
18:01:13 2/10/2010 2 10 2010 18 642 528447 4823724 558 40
0:01:12 4/26/2011 4 26 2011 0 655 522142 4823700 664 40
2:00:22 4/16/2009 4 16 2009 2 633 521676 4823699 685 11
22:01:17 2/7/2010 2 7 2010 22 642 527614 4823721 552 40
14:00:54 4/16/2009 4 16 2009 14 633 521845 4823700 665 29
16:00:43 2/24/2010 2 24 2010 16 642 526701 4823717 553 40
20:00:56 1/17/2013 1 17 2013 20 670 526840 4823718 549 40
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14:01:00 4/5/2010 4 5 2010 14 639 523496 4823707 629 40
12:00:51 4/18/2010 4 18 2010 12 639 525285 4823714 560 40
18:00:42 4/30/2011 4 30 2011 18 650 524914 4823713 561 40
2:00:35 4/20/2010 4 20 2010 2 746 526320 4823720 556 40
2:00:54 4/10/2010 4 10 2010 2 746 527508 4823725 550 40
12:00:18 4/7/2010 4 7 2010 12 653 524067 4823712 617 40
12:00:48 12/26/2012 12 26 2012 12 666 525040 4823719 561 40
0:00:47 1/14/2010 1 14 2010 0 640 527378 4823729 550 40
2:00:54 5/7/2011 5 7 2011 2 650 522144 4823710 664 40
12:01:20 4/7/2010 4 7 2010 12 646 524020 4823718 617 40
18:01:05 4/28/2011 4 28 2011 18 650 522189 4823712 664 40
16:01:11 12/19/2009 12 19 2009 16 643 522154 4823712 664 40
16:01:41 4/10/2014 4 10 2014 16 914 523682 4823718 630 40
12:00:49 4/22/2014 4 22 2014 12 908 524133 4823719 617 40
18:00:45 1/29/2014 1 29 2014 18 918 530049 4823743 548 40
6:01:38 4/26/2009 4 26 2009 6 640 527037 4823732 549 40
0:00:50 4/30/2008 4 30 2008 0 634 523680 4823721 630 40
18:00:53 2/7/2010 2 7 2010 18 642 527701 4823737 552 40
10:00:54 4/7/2010 4 7 2010 10 652 524428 4823726 562 40
2:00:23 4/30/2008 4 30 2008 2 634 523682 4823723 630 40
14:00:47 1/29/2014 1 29 2014 14 918 529917 4823750 551 40
8:00:54 12/19/2012 12 19 2012 8 666 527635 4823740 552 40
22:00:21 4/29/2008 4 29 2008 22 634 523687 4823727 630 40
6:00:49 11/23/2009 11 23 2009 6 642 523073 4823726 628 40
10:01:18 4/24/2012 4 24 2012 10 672 522930 4823726 628 40
6:01:11 12/21/2013 12 21 2013 6 916 527724 4823746 552 40
2:00:48 4/7/2010 4 7 2010 2 746 524082 4823732 617 40
14:01:11 4/12/2014 4 12 2014 14 916 525266 4823737 560 40
14:00:43 4/20/2009 4 20 2009 14 642 525231 4823738 560 40
6:00:55 4/16/2009 4 16 2009 6 633 521672 4823725 685 11
18:00:58 4/28/2011 4 28 2011 18 650 522254 4823728 664 40
0:00:42 2/12/2013 2 12 2013 0 666 523283 4823732 629 40
18:00:21 4/10/2014 4 10 2014 18 917 523397 4823733 629 40
18:00:42 4/13/2011 4 13 2011 18 641 521851 4823727 665 29
4:00:54 4/19/2010 4 19 2010 4 746 526560 4823745 553 40
4:00:50 4/7/2010 4 7 2010 4 746 524078 4823736 617 40
6:00:15 4/20/2010 4 20 2010 6 746 526364 4823746 556 40
8:00:24 11/26/2010 11 26 2010 8 642 525962 4823745 559 40
16:00:56 1/29/2014 1 29 2014 16 918 529955 4823761 551 40
18:00:27 4/13/2009 4 13 2009 18 635 523057 4823736 628 40
18:00:53 4/20/2011 4 20 2011 18 661 521960 4823735 664 40
22:00:55 12/12/2013 12 12 2013 22 913 527259 4823756 550 40
16:00:42 2/25/2010 2 25 2010 16 644 526283 4823755 556 40
22:00:56 4/11/2014 4 11 2014 22 909 523423 4823745 629 40
18:00:40 4/3/2012 4 3 2012 18 677 523028 4823744 628 40
16:00:50 4/30/2011 4 30 2011 16 658 525536 4823753 560 40
0:00:27 4/12/2014 4 12 2014 0 907 522411 4823743 627 40
16:00:51 4/25/2009 4 25 2009 16 640 527276 4823762 550 40
18:00:54 2/7/2010 2 7 2010 18 642 527859 4823764 552 40
18:00:24 4/13/2008 4 13 2008 18 636 523402 4823749 629 40
22:00:53 4/8/2010 4 8 2010 22 746 526634 4823762 553 40
6:00:12 4/19/2010 4 19 2010 6 746 526556 4823762 553 40
18:00:47 2/10/2010 2 10 2010 18 642 527745 4823767 552 40
14:00:43 2/25/2010 2 25 2010 14 644 526283 4823761 556 40
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14:00:49 2/24/2010 2 24 2010 14 644 526680 4823763 553 40
2:00:53 2/2/2010 2 2 2010 2 644 526325 4823763 556 40
22:00:49 4/11/2014 4 11 2014 22 907 522406 4823749 627 40
20:01:17 3/29/2013 3 29 2013 20 679 522304 4823748 664 40
10:00:26 4/8/2010 4 8 2010 10 746 523915 4823756 630 40
4:00:48 11/25/2010 11 25 2010 4 746 527055 4823770 549 40
22:01:11 4/17/2010 4 17 2010 22 639 526651 4823769 553 40
14:00:56 1/26/2010 1 26 2010 14 639 528349 4823777 555 40
2:00:53 4/26/2010 4 26 2010 2 644 524050 4823760 617 40
22:00:30 2/24/2010 2 24 2010 22 644 526611 4823770 553 40
18:00:50 1/31/2010 1 31 2010 18 645 530381 4823787 548 40
12:00:40 4/9/2010 4 9 2010 12 746 527588 4823776 550 40
6:00:29 4/7/2010 4 7 2010 6 746 524092 4823763 617 40
4:00:54 4/8/2014 4 8 2014 4 909 524500 4823764 562 40
6:00:44 4/9/2010 4 9 2010 6 654 526193 4823771 556 40
6:00:29 4/7/2010 4 7 2010 6 652 524467 4823766 562 40
18:00:53 1/10/2013 1 10 2013 18 670 522391 4823759 627 40
0:00:55 4/24/2011 4 24 2011 0 665 522353 4823759 664 40
18:01:17 1/14/2014 1 14 2014 18 913 527995 4823781 552 40
18:00:07 4/12/2010 4 12 2010 18 650 526356 4823775 556 40
2:00:35 4/14/2009 4 14 2009 2 640 524884 4823769 561 40
6:00:53 4/8/2014 4 8 2014 6 909 524501 4823768 562 40
18:00:47 5/13/2011 5 13 2011 18 665 527208 4823779 550 40
18:00:18 4/6/2010 4 6 2010 18 653 524684 4823770 562 40
16:00:23 1/26/2010 1 26 2010 16 639 528353 4823784 555 40
8:00:54 4/8/2010 4 8 2010 8 642 525304 4823772 560 40
22:00:54 4/23/2011 4 23 2011 22 665 522352 4823762 664 40
0:00:54 4/26/2010 4 26 2010 0 644 524023 4823769 617 40
18:00:53 1/26/2010 1 26 2010 18 644 528211 4823786 555 40
10:00:49 12/19/2009 12 19 2009 10 643 521833 4823763 665 29
18:01:18 4/9/2010 4 9 2010 18 642 526529 4823780 553 40
8:00:26 4/8/2010 4 8 2010 8 746 523922 4823771 630 40
14:00:48 4/5/2012 4 5 2012 14 670 527310 4823785 550 40
22:00:41 4/8/2010 4 8 2010 22 642 526385 4823781 553 40
18:00:56 11/29/2012 11 29 2012 18 671 522342 4823768 664 40
2:00:53 4/7/2010 4 7 2010 2 652 524476 4823776 562 40
0:00:55 12/6/2013 12 6 2013 0 917 527218 4823787 550 40
4:00:53 4/7/2010 4 7 2010 4 652 524469 4823778 562 40
2:00:53 2/12/2013 2 12 2013 2 666 523314 4823774 629 40
2:00:54 4/15/2010 4 15 2010 2 642 526027 4823785 556 40
10:00:53 4/8/2010 4 8 2010 10 646 523943 4823778 630 40
0:01:08 12/5/2011 12 5 2011 0 801 522255 4823772 664 40
14:00:47 12/26/2012 12 26 2012 14 666 525056 4823782 561 40
20:00:40 2/11/2013 2 11 2013 20 666 523196 4823777 629 40
12:00:23 4/9/2010 4 9 2010 12 642 526754 4823791 553 40
16:00:23 4/8/2014 4 8 2014 16 909 524668 4823783 562 40
4:00:56 2/12/2013 2 12 2013 4 666 523317 4823779 629 40
2:00:53 4/8/2014 4 8 2014 2 909 524493 4823784 562 40
4:00:51 4/26/2009 4 26 2009 4 634 522686 4823777 627 40
20:00:53 1/10/2013 1 10 2013 20 670 522391 4823776 627 40
10:00:41 4/9/2010 4 9 2010 10 642 526756 4823793 553 40
8:00:48 4/30/2010 4 30 2010 8 639 524195 4823784 617 40
14:01:17 4/23/2014 4 23 2014 14 909 524127 4823786 617 40
18:00:23 1/31/2010 1 31 2010 18 645 530378 4823811 548 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

6:00:53 4/14/2012 4 14 2012 6 675 522015 4823779 664 40
0:01:24 4/28/2013 4 28 2013 0 677 523036 4823783 628 40
10:00:38 1/15/2013 1 15 2013 10 670 523727 4823786 630 40
22:00:42 2/11/2013 2 11 2013 22 666 523202 4823784 629 40
10:00:49 12/28/2013 12 28 2013 10 918 528808 4823806 558 40
16:00:30 1/14/2014 1 14 2014 16 913 527912 4823803 552 40
6:00:57 4/22/2012 4 22 2012 6 674 522267 4823782 664 40
16:02:52 1/14/2013 1 14 2013 16 670 523553 4823787 629 40
6:00:52 4/18/2010 4 18 2010 6 639 526552 4823798 553 40
8:00:53 4/18/2009 4 18 2009 8 647 521960 4823782 664 40
18:00:27 4/5/2012 4 5 2012 18 670 526954 4823801 549 40
0:00:53 4/13/2010 4 13 2010 0 651 524157 4823791 617 40
16:00:53 4/14/2014 4 14 2014 16 917 524406 4823795 562 40
12:00:53 2/8/2013 2 8 2013 12 666 523130 4823791 628 40
8:00:54 4/21/2010 4 21 2010 8 652 523417 4823793 629 40
22:00:54 1/31/2010 1 31 2010 22 645 530376 4823821 548 40
0:00:53 2/6/2010 2 6 2010 0 642 527677 4823810 552 40
18:00:41 4/8/2010 4 8 2010 18 654 526621 4823805 553 40
8:00:55 12/7/2013 12 7 2013 8 909 528654 4823814 558 40
8:00:12 4/8/2014 4 8 2014 8 909 524750 4823799 562 40
14:00:48 4/5/2010 4 5 2010 14 650 523952 4823798 630 40
8:00:53 1/3/2014 1 3 2014 8 916 523259 4823797 629 40
12:00:42 4/8/2010 4 8 2010 12 646 523953 4823800 630 40
10:00:20 4/16/2010 4 16 2010 10 652 523967 4823800 630 40
0:00:34 1/30/2010 1 30 2010 0 639 525960 4823808 559 40
0:00:47 4/12/2014 4 12 2014 0 909 523361 4823799 629 40
16:00:54 2/8/2013 2 8 2013 16 666 523223 4823799 629 40
16:00:47 4/16/2009 4 16 2009 16 645 526941 4823813 549 40
0:00:48 12/21/2012 12 21 2012 0 666 529200 4823823 557 40
12:00:54 4/14/2009 4 14 2009 12 640 524900 4823808 561 40
2:00:54 1/30/2010 1 30 2010 2 639 525962 4823812 559 40
14:00:26 1/14/2013 1 14 2013 14 670 523499 4823803 629 40
12:00:53 2/6/2010 2 6 2010 12 642 528110 4823821 555 40
20:01:00 4/11/2014 4 11 2014 20 913 522049 4823799 664 40
18:00:55 5/1/2009 5 1 2009 18 645 526131 4823813 556 40
12:00:54 1/14/2013 1 14 2013 12 670 523388 4823804 629 40
10:00:47 1/24/2013 1 24 2013 10 670 528916 4823825 557 40
10:00:43 4/8/2014 4 8 2014 10 909 524747 4823809 562 40
22:01:18 4/25/2011 4 25 2011 22 655 522242 4823800 664 40
4:00:56 4/14/2009 4 14 2009 4 640 524993 4823810 561 40
0:00:42 4/17/2009 4 17 2009 0 637 522967 4823803 628 40
18:01:13 4/6/2010 4 6 2010 18 746 524710 4823809 562 40
10:00:46 5/1/2009 5 1 2009 10 644 524512 4823808 562 40
2:00:43 2/1/2010 2 1 2010 2 645 530408 4823833 548 40
18:00:42 1/13/2010 1 13 2010 18 642 527110 4823820 549 40
14:01:00 1/15/2014 1 15 2014 14 913 528181 4823825 555 40
10:00:48 1/14/2013 1 14 2013 10 670 523380 4823807 629 40
0:00:42 1/18/2013 1 18 2013 0 670 526886 4823821 549 40
14:00:47 12/2/2011 12 2 2011 14 663 522088 4823804 664 40
14:00:49 2/8/2013 2 8 2013 14 666 523227 4823808 629 40
6:00:48 1/18/2013 1 18 2013 6 670 526887 4823822 549 40
10:01:12 4/21/2014 4 21 2014 10 916 523110 4823809 628 40
8:00:44 1/18/2013 1 18 2013 8 670 526883 4823824 549 40
2:00:54 1/18/2013 1 18 2013 2 670 526882 4823824 549 40
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18:00:53 5/1/2011 5 1 2011 18 650 523321 4823811 629 40
16:00:53 12/26/2012 12 26 2012 16 666 525035 4823818 561 40
4:00:41 1/18/2013 1 18 2013 4 670 526887 4823827 549 40
0:00:18 2/1/2010 2 1 2010 0 645 530365 4823843 548 40
6:00:49 4/14/2010 4 14 2010 6 746 523103 4823814 628 40
16:00:47 4/5/2010 4 5 2010 16 650 523929 4823818 630 40
22:00:55 12/25/2012 12 25 2012 22 666 525564 4823824 560 40
6:00:53 4/14/2009 4 14 2009 6 640 524983 4823823 561 40
12:00:49 4/16/2010 4 16 2010 12 655 524866 4823823 561 40
18:00:43 5/2/2009 5 2 2009 18 645 527510 4823834 550 40
10:01:05 2/6/2010 2 6 2010 10 642 528091 4823838 555 40
8:01:09 12/21/2013 12 21 2013 8 916 528117 4823844 555 40
16:00:56 1/15/2014 1 15 2014 16 913 528212 4823845 555 40
2:01:48 2/6/2010 2 6 2010 2 642 527712 4823843 552 40
22:01:21 4/25/2010 4 25 2010 22 644 524026 4823830 616 40
16:00:48 2/24/2010 2 24 2010 16 644 526648 4823840 553 40
20:00:42 12/25/2012 12 25 2012 20 666 525577 4823838 559 40
8:00:53 4/14/2009 4 14 2009 8 640 524910 4823837 545 40
0:00:41 1/14/2010 1 14 2010 0 644 526850 4823845 549 40
18:00:42 4/20/2009 4 20 2009 18 642 525289 4823839 544 40
18:00:53 4/17/2009 4 17 2009 18 646 523101 4823832 624 40
12:00:56 4/23/2008 4 23 2008 12 635 522231 4823830 663 10
14:00:41 2/6/2010 2 6 2010 14 642 528104 4823853 555 40
18:00:48 4/17/2010 4 17 2010 18 640 526710 4823848 553 40
16:00:56 4/9/2010 4 9 2010 16 746 527640 4823855 552 40
20:00:52 11/28/2011 11 28 2011 20 663 523134 4823838 624 40
16:00:58 4/20/2009 4 20 2009 16 642 525188 4823846 544 40
2:00:44 4/14/2009 4 14 2009 2 647 523030 4823838 624 40
16:00:48 4/14/2009 4 14 2009 16 644 524386 4823843 546 40
18:00:23 4/14/2009 4 14 2009 18 644 524334 4823845 616 40
10:00:12 4/23/2008 4 23 2008 10 635 522304 4823838 663 10
0:00:54 4/9/2010 4 9 2010 0 642 526132 4823852 542 40
22:01:23 4/20/2010 4 20 2010 22 640 527011 4823857 534 40
0:00:53 2/13/2013 2 13 2013 0 666 523344 4823844 625 40
12:00:54 4/16/2010 4 16 2010 12 640 525088 4823850 545 40
8:00:50 4/8/2010 4 8 2010 8 646 523861 4823846 626 40
14:00:55 4/23/2011 4 23 2011 14 650 523808 4823848 626 40
2:00:57 4/9/2010 4 9 2010 2 642 526133 4823857 542 40
6:01:23 4/28/2013 4 28 2013 6 671 522330 4823844 663 10
10:00:47 1/30/2010 1 30 2010 10 645 530579 4823877 531 40
10:00:48 5/2/2010 5 2 2010 10 644 525514 4823856 544 40
6:00:30 1/15/2013 1 15 2013 6 670 523619 4823850 626 40
0:00:57 4/18/2010 4 18 2010 0 639 526677 4823862 538 40
10:00:52 4/14/2009 4 14 2009 10 640 524892 4823855 545 40
8:00:46 12/9/2012 12 9 2012 8 666 527875 4823868 536 40
12:00:54 4/26/2009 4 26 2009 12 644 524560 4823855 546 40
18:00:47 5/1/2011 5 1 2011 18 667 523301 4823855 625 40
10:00:48 1/21/2010 1 21 2010 10 639 527944 4823872 536 40
10:00:32 4/28/2011 4 28 2011 10 662 521822 4823850 681 7
18:00:50 1/26/2010 1 26 2010 18 642 528117 4823874 539 40
18:00:26 2/8/2013 2 8 2013 18 666 523160 4823858 624 40
18:03:12 3/28/2010 3 28 2010 18 638 521684 4823854 681 7
8:00:53 1/15/2013 1 15 2013 8 670 523608 4823863 626 40
14:00:53 4/7/2010 4 7 2010 14 653 524042 4823865 616 40
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8:00:44 11/27/2012 11 27 2012 8 670 528028 4823881 539 40
4:00:48 1/15/2013 1 15 2013 4 670 523608 4823864 626 40
4:00:53 4/18/2010 4 18 2010 4 639 526581 4823875 538 40
18:00:55 1/14/2013 1 14 2013 18 670 523605 4823865 626 40
0:00:27 1/15/2013 1 15 2013 0 670 523606 4823866 626 40
14:00:48 4/7/2010 4 7 2010 14 646 524055 4823868 616 40
14:00:55 12/2/2011 12 2 2011 14 659 522140 4823862 663 10
2:01:43 1/30/2010 1 30 2010 2 644 526246 4823877 542 40
14:00:48 2/12/2013 2 12 2013 14 666 523364 4823867 625 40
2:00:48 1/15/2013 1 15 2013 2 670 523605 4823868 626 40
4:00:42 4/9/2010 4 9 2010 4 746 526139 4823878 542 40
10:00:53 4/7/2010 4 7 2010 10 746 524126 4823872 616 40
0:00:31 12/17/2008 12 17 2008 0 635 523050 4823868 624 40
4:00:53 2/2/2010 2 2 2010 4 644 526298 4823881 542 40
8:01:51 4/7/2010 4 7 2010 8 746 524128 4823875 616 40
6:00:45 4/9/2010 4 9 2010 6 746 526147 4823883 542 40
10:00:24 4/13/2009 4 13 2009 10 637 524049 4823878 616 40
10:00:48 4/9/2010 4 9 2010 10 654 526960 4823890 534 40
16:00:25 4/23/2008 4 23 2008 16 635 522284 4823874 663 10
10:00:43 12/3/2013 12 3 2013 10 671 524969 4823886 545 40
2:00:51 4/18/2010 4 18 2010 2 639 526675 4823893 538 40
4:00:53 4/6/2010 4 6 2010 4 653 523131 4823880 624 40
8:00:54 3/30/2013 3 30 2013 8 671 523243 4823881 625 40
10:01:41 5/7/2010 5 7 2010 10 639 526664 4823894 538 40
4:00:47 1/30/2010 1 30 2010 4 644 525335 4823889 544 40
16:00:41 4/7/2010 4 7 2010 16 653 524050 4823885 616 40
18:00:48 4/9/2010 4 9 2010 18 654 526561 4823896 538 40
18:00:54 12/19/2009 12 19 2009 18 643 522442 4823882 662 34
6:00:25 4/6/2010 4 6 2010 6 653 523130 4823884 624 40
14:00:50 1/14/2014 1 14 2014 14 913 527940 4823905 536 40
2:00:49 4/9/2010 4 9 2010 2 746 526206 4823898 542 40
18:00:22 4/25/2011 4 25 2011 18 655 522601 4823886 662 34
2:01:11 4/12/2012 4 12 2012 2 678 522632 4823887 662 34
0:00:48 4/9/2010 4 9 2010 0 746 526206 4823900 542 40
6:00:43 1/24/2013 1 24 2013 6 670 528646 4823910 541 40
6:00:48 4/6/2010 4 6 2010 6 746 523241 4823891 625 40
4:00:54 4/6/2010 4 6 2010 4 746 523243 4823891 625 40
12:00:10 2/1/2010 2 1 2010 12 645 530585 4823921 531 40
18:00:50 5/2/2014 5 2 2014 18 916 525025 4823899 545 40
10:00:54 2/1/2010 2 1 2010 10 645 530582 4823922 531 40
4:00:42 4/30/2008 4 30 2008 4 637 522783 4823891 624 40
12:00:47 1/14/2014 1 14 2014 12 913 527950 4823911 536 40
4:00:54 4/12/2012 4 12 2012 4 678 522627 4823891 662 34
22:00:50 12/20/2012 12 20 2012 22 666 529416 4823919 537 40
14:00:53 2/1/2010 2 1 2010 14 645 530581 4823925 531 40
8:00:42 4/13/2009 4 13 2009 8 637 524036 4823899 616 40
8:00:43 1/24/2013 1 24 2013 8 670 528645 4823918 541 40
22:00:53 4/17/2010 4 17 2010 22 640 526690 4823910 538 40
12:00:53 1/30/2010 1 30 2010 12 645 530584 4823928 531 40
8:00:54 1/9/2010 1 9 2010 8 642 525101 4823906 545 40
18:01:12 4/26/2009 4 26 2009 18 634 525794 4823909 543 40
10:01:17 5/2/2011 5 2 2011 10 668 528948 4823924 540 40
18:00:47 4/10/2010 4 10 2010 18 642 529641 4823927 533 40
16:00:48 4/7/2010 4 7 2010 16 646 524029 4823906 616 40
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10:00:17 4/24/2010 4 24 2010 10 640 523799 4823906 626 40
8:01:48 12/3/2013 12 3 2013 8 908 523177 4823905 625 40
10:02:26 5/2/2010 5 2 2010 10 654 524087 4823908 616 40
10:00:53 4/11/2014 4 11 2014 10 916 525504 4823914 544 40
18:00:44 12/16/2008 12 16 2008 18 632 522979 4823905 624 40
4:00:42 2/1/2010 2 1 2010 4 645 530468 4823935 531 40
4:00:20 4/9/2010 4 9 2010 4 654 526183 4823917 542 40
8:00:53 2/1/2010 2 1 2010 8 645 530467 4823937 531 40
8:00:48 5/1/2009 5 1 2009 8 645 527004 4823922 534 40
6:00:30 2/1/2010 2 1 2010 6 645 530454 4823937 531 40
6:00:48 4/18/2009 4 18 2009 6 646 522401 4823905 662 34
18:01:11 2/5/2010 2 5 2010 18 642 527632 4823925 536 40
0:00:41 4/3/2013 4 3 2013 0 671 524675 4823914 546 40
4:00:53 4/18/2009 4 18 2009 4 646 522410 4823906 662 34
0:00:43 4/9/2010 4 9 2010 0 654 526178 4823921 542 40
2:00:44 4/9/2010 4 9 2010 2 654 526185 4823921 542 40
22:00:41 12/16/2008 12 16 2008 22 632 522982 4823910 624 40
10:00:43 12/3/2013 12 3 2013 10 658 524965 4823917 545 40
12:00:23 4/8/2010 4 8 2010 12 746 524019 4823915 616 40
10:00:54 5/14/2011 5 14 2011 10 665 524745 4823918 546 40
22:00:53 12/16/2008 12 16 2008 22 635 523039 4823914 624 40
22:00:44 12/19/2009 12 19 2009 22 643 522412 4823913 662 34
18:00:55 4/5/2010 4 5 2010 18 644 523308 4823917 625 40
22:00:42 4/2/2013 4 2 2013 22 671 524668 4823922 546 40
10:00:48 2/12/2013 2 12 2013 10 666 523502 4823918 625 40
18:00:47 4/7/2010 4 7 2010 18 653 523953 4823920 626 40
18:01:11 2/1/2010 2 1 2010 18 644 525651 4823926 543 40
22:01:24 2/5/2010 2 5 2010 22 642 527629 4823934 536 40
18:00:57 12/19/2009 12 19 2009 18 643 522414 4823915 662 34
2:00:53 12/17/2008 12 17 2008 2 635 523038 4823918 624 40
0:00:53 12/16/2009 12 16 2009 0 640 523011 4823918 624 40
8:00:49 4/11/2010 4 11 2010 8 655 525753 4823929 543 40
4:00:53 1/30/2010 1 30 2010 4 639 525025 4823926 545 40
22:00:55 1/14/2013 1 14 2013 22 670 523570 4823921 626 40
18:00:54 4/7/2010 4 7 2010 18 646 523976 4823923 616 40
18:00:21 4/30/2011 4 30 2011 18 658 525467 4823928 544 40
18:00:23 4/27/2010 4 27 2010 18 640 523200 4823921 625 40
12:00:43 2/12/2013 2 12 2013 12 666 523493 4823925 625 40
6:00:56 1/30/2010 1 30 2010 6 644 525337 4823932 544 40
6:00:56 4/12/2012 4 12 2012 6 678 522765 4823923 624 40
16:00:55 2/12/2013 2 12 2013 16 666 523450 4823927 625 40
14:00:16 4/23/2008 4 23 2008 14 635 522286 4823923 663 10
20:00:41 1/14/2013 1 14 2013 20 670 523566 4823928 626 40
20:01:15 3/29/2013 3 29 2013 20 677 522991 4823926 624 40
8:00:51 4/21/2014 4 21 2014 8 907 523787 4823929 626 40
4:00:53 1/24/2013 1 24 2013 4 670 528644 4823948 541 40
22:00:50 12/24/2012 12 24 2012 22 666 527028 4823942 534 40
18:00:47 4/14/2009 4 14 2009 18 640 524537 4823933 546 40
2:00:43 5/2/2012 5 2 2012 2 676 522990 4823929 624 40
16:00:41 4/10/2010 4 10 2010 16 655 529233 4823955 537 40
18:00:50 5/1/2009 5 1 2009 18 648 525162 4823940 545 40
22:01:11 4/21/2010 4 21 2010 22 746 526953 4823947 534 40
0:00:54 4/22/2010 4 22 2010 0 640 527016 4823948 534 40
0:00:36 4/22/2010 4 22 2010 0 746 526952 4823948 534 40
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0:00:53 4/18/2009 4 18 2009 0 646 522334 4823932 663 10
4:00:53 4/6/2010 4 6 2010 4 655 523250 4823936 625 40
6:00:54 1/30/2010 1 30 2010 6 639 525009 4823943 545 40
22:00:53 4/17/2009 4 17 2009 22 646 522334 4823934 663 10
8:00:25 5/1/2010 5 1 2010 8 652 525422 4823949 544 40
14:00:47 1/30/2010 1 30 2010 14 645 530542 4823970 531 40
2:00:44 1/24/2013 1 24 2013 2 670 528666 4823963 541 40
0:00:57 11/30/2011 11 30 2011 0 801 523400 4823943 625 40
2:00:56 4/22/2010 4 22 2010 2 640 527020 4823957 534 40
2:00:54 4/8/2010 4 8 2010 2 746 523903 4823946 626 40
22:00:55 12/15/2009 12 15 2009 22 640 522773 4823942 624 40
6:00:37 4/16/2014 4 16 2014 6 913 523624 4823945 626 40
10:00:18 5/1/2010 5 1 2010 10 652 525424 4823952 544 40
8:00:57 4/21/2009 4 21 2009 8 641 522954 4823944 624 40
4:00:53 4/16/2014 4 16 2014 4 913 523616 4823946 626 40
14:00:54 5/2/2014 5 2 2014 14 916 525427 4823953 544 40
4:00:25 4/8/2010 4 8 2010 4 746 523889 4823948 626 40
6:00:48 4/8/2010 4 8 2010 6 746 523893 4823949 626 40
22:01:11 2/24/2010 2 24 2010 22 642 526287 4823959 542 40
6:00:54 2/2/2010 2 2 2010 6 644 526332 4823959 542 40
22:00:56 4/8/2010 4 8 2010 22 654 526638 4823961 538 40
0:00:48 1/21/2013 1 21 2013 0 670 528032 4823967 539 40
8:00:54 1/30/2010 1 30 2010 8 639 525006 4823956 545 40
8:01:11 2/6/2010 2 6 2010 8 642 528157 4823969 539 40
6:00:50 5/2/2012 5 2 2012 6 676 522945 4823950 624 40
18:00:44 5/1/2009 5 1 2009 18 644 526001 4823961 542 40
8:01:00 4/21/2014 4 21 2014 8 908 523974 4823954 616 40
8:00:47 1/30/2010 1 30 2010 8 644 525296 4823960 544 40
18:00:44 2/24/2010 2 24 2010 18 642 526284 4823964 542 40
10:00:49 1/14/2014 1 14 2014 10 913 527892 4823972 536 40
20:00:56 3/29/2013 3 29 2013 20 671 523001 4823954 624 40
18:01:37 2/24/2010 2 24 2010 18 642 526554 4823967 538 40
12:00:42 4/13/2009 4 13 2009 12 637 524054 4823959 616 40
14:00:46 4/13/2009 4 13 2009 14 637 524040 4823959 616 40
2:01:12 4/15/2010 4 15 2010 2 644 525799 4823966 543 40
4:00:41 4/20/2008 4 20 2008 4 636 522841 4823956 624 40
2:00:14 4/18/2009 4 18 2009 2 646 522391 4823954 662 34
10:00:12 4/13/2010 4 13 2010 10 643 523437 4823961 625 40
6:00:54 4/8/2010 4 8 2010 6 642 525039 4823967 545 40
18:00:47 1/26/2010 1 26 2010 18 642 527337 4823978 535 40
18:00:24 4/6/2010 4 6 2010 18 652 524668 4823968 546 40
0:00:53 4/8/2010 4 8 2010 0 746 523909 4823966 626 40
22:01:06 4/21/2010 4 21 2010 22 640 527149 4823979 534 40
6:00:55 4/20/2008 4 20 2008 6 636 522847 4823963 624 40
2:00:44 12/17/2008 12 17 2008 2 632 523137 4823968 624 40
14:00:54 4/14/2009 4 14 2009 14 640 524844 4823975 545 40
2:00:53 4/22/2010 4 22 2010 2 746 526862 4823983 534 40
18:01:27 4/9/2010 4 9 2010 18 746 527619 4823987 536 40
18:00:54 12/16/2008 12 16 2008 18 635 523015 4823970 624 40
18:00:47 4/7/2010 4 7 2010 18 746 524255 4823977 616 40
18:00:54 4/18/2010 4 18 2010 18 639 526603 4823987 538 40
16:00:45 4/14/2009 4 14 2009 16 640 524804 4823981 545 40
8:01:30 2/2/2010 2 2 2010 8 644 526349 4823989 542 40
6:01:11 12/15/2013 12 15 2013 6 913 527516 4823995 535 40
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4:00:42 4/29/2009 4 29 2009 4 634 523219 4823979 625 40
14:01:32 3/23/2010 3 23 2010 14 644 524472 4823985 546 40
18:00:42 1/13/2010 1 13 2010 18 640 526779 4823995 538 40
2:00:37 4/14/2010 4 14 2010 2 746 522652 4823980 662 34
8:00:53 2/12/2013 2 12 2013 8 666 523487 4823983 625 40
18:00:52 4/25/2010 4 25 2010 18 644 524162 4823988 616 40
18:00:53 4/18/2010 4 18 2010 18 654 526541 4823997 538 40
16:00:53 4/26/2011 4 26 2011 16 650 524166 4823989 616 40
0:00:40 4/18/2010 4 18 2010 0 640 526674 4824002 538 40
4:00:49 4/22/2010 4 22 2010 4 746 526852 4824002 534 40
0:00:35 1/8/2014 1 8 2014 0 916 523110 4823990 624 40
6:00:44 2/12/2013 2 12 2013 6 666 523489 4823995 625 40
22:00:38 1/10/2013 1 10 2013 22 670 522655 4823994 662 34
18:00:42 4/19/2010 4 19 2010 18 640 526236 4824007 542 40
16:00:25 12/10/2013 12 10 2013 16 909 529881 4824024 533 40
20:00:53 2/12/2013 2 12 2013 20 666 523620 4823999 626 40
10:00:26 4/24/2010 4 24 2010 10 652 523793 4824001 626 40
0:00:53 1/24/2013 1 24 2013 0 670 528789 4824020 541 40
8:01:12 4/20/2010 4 20 2010 8 746 526555 4824011 538 40
18:00:42 4/19/2008 4 19 2008 18 636 522851 4824000 624 40
18:01:47 2/12/2013 2 12 2013 18 666 523594 4824004 626 40
8:00:57 4/26/2009 4 26 2009 8 644 525807 4824012 543 40
18:00:53 2/24/2010 2 24 2010 18 644 526418 4824015 538 40
22:00:35 2/12/2013 2 12 2013 22 666 523626 4824005 626 40
22:00:42 1/23/2013 1 23 2013 22 670 528879 4824026 540 40
2:00:33 12/14/2013 12 14 2013 2 907 529915 4824030 533 40
4:00:51 4/15/2010 4 15 2010 4 642 526181 4824015 542 40
8:00:53 1/21/2013 1 21 2013 8 670 528086 4824024 539 40
18:00:37 1/26/2010 1 26 2010 18 639 528469 4824026 541 40
4:00:48 1/21/2013 1 21 2013 4 670 528082 4824024 539 40
14:00:56 3/23/2010 3 23 2010 14 655 524507 4824011 546 40
16:00:56 4/10/2010 4 10 2010 16 746 529411 4824030 537 40
12:00:53 4/7/2010 4 7 2010 12 746 524143 4824009 616 40
10:00:55 5/14/2011 5 14 2011 10 666 525391 4824014 544 40
2:00:48 1/21/2013 1 21 2013 2 670 528082 4824027 539 40
4:00:30 4/14/2010 4 14 2010 4 746 522706 4824007 662 34
4:00:54 4/8/2010 4 8 2010 4 642 525073 4824018 545 40
6:00:47 1/21/2013 1 21 2013 6 670 528081 4824030 539 40
20:00:54 1/23/2013 1 23 2013 20 670 528881 4824035 540 40
4:00:53 2/6/2010 2 6 2010 4 642 528134 4824033 539 40
6:00:47 2/6/2010 2 6 2010 6 642 528134 4824033 539 40
18:00:30 4/26/2011 4 26 2011 18 650 524359 4824022 616 40
8:00:54 4/10/2010 4 10 2010 8 642 528356 4824038 539 40
18:00:55 2/10/2010 2 10 2010 18 644 530625 4824049 531 40
16:00:53 1/23/2013 1 23 2013 16 670 528829 4824042 540 40
18:00:15 4/13/2009 4 13 2009 18 637 523057 4824020 624 40
2:00:55 4/20/2008 4 20 2008 2 636 522759 4824019 624 40
18:01:13 1/23/2013 1 23 2013 18 670 528885 4824044 540 40
8:00:22 4/10/2010 4 10 2010 8 746 528619 4824045 541 40
8:00:51 1/14/2014 1 14 2014 8 913 527887 4824042 536 40
20:00:55 4/2/2013 4 2 2013 20 671 524626 4824030 546 40
8:00:42 4/21/2011 4 21 2011 8 668 525980 4824036 542 40
10:00:48 4/11/2012 4 11 2012 10 658 525399 4824034 544 40
14:00:41 4/16/2010 4 16 2010 14 652 524332 4824030 616 40
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18:00:41 4/11/2012 4 11 2012 18 674 523267 4824027 625 40
0:00:28 1/31/2010 1 31 2010 0 644 525860 4824039 543 40
18:00:47 4/10/2014 4 10 2014 18 914 523667 4824031 626 40
0:00:53 4/14/2014 4 14 2014 0 917 524325 4824036 616 40
14:00:48 4/14/2009 4 14 2009 14 637 524216 4824037 616 40
22:00:53 4/13/2008 4 13 2008 22 632 522278 4824031 682 17
14:00:47 1/23/2013 1 23 2013 14 670 528817 4824057 540 40
16:00:47 4/7/2010 4 7 2010 16 746 524245 4824039 616 40
0:00:26 4/30/2008 4 30 2008 0 637 523135 4824036 624 40
2:00:47 4/30/2008 4 30 2008 2 637 523136 4824036 624 40
14:00:48 4/7/2010 4 7 2010 14 746 524201 4824041 616 40
0:02:12 4/6/2010 4 6 2010 0 746 523139 4824037 624 40
18:00:56 2/24/2010 2 24 2010 18 644 526414 4824050 538 40
2:00:44 1/31/2010 1 31 2010 2 644 525879 4824048 543 40
2:00:37 4/19/2010 4 19 2010 2 640 527092 4824053 534 40
14:00:56 4/8/2014 4 8 2014 14 909 524567 4824044 546 40
4:02:27 4/19/2010 4 19 2010 4 640 527091 4824055 534 40
14:00:48 3/24/2010 3 24 2010 14 650 525011 4824047 545 40
0:00:47 4/12/2012 4 12 2012 0 678 523147 4824041 624 40
12:00:35 1/21/2010 1 21 2010 12 639 528073 4824060 539 40
16:00:56 4/13/2009 4 13 2009 16 637 524039 4824046 616 40
18:00:56 12/25/2013 12 25 2013 18 916 528441 4824063 541 40
0:01:06 4/8/2010 4 8 2010 0 646 523832 4824045 626 40
10:00:53 2/8/2013 2 8 2013 10 666 522812 4824042 624 40
4:00:54 1/31/2010 1 31 2010 4 644 525903 4824055 543 40
22:00:55 12/19/2012 12 19 2012 22 666 529647 4824070 533 40
16:00:48 4/14/2014 4 14 2014 16 908 526085 4824058 542 40
18:01:42 2/23/2010 2 23 2010 18 642 526091 4824062 542 40
2:01:25 4/8/2010 4 8 2010 2 646 523823 4824055 626 40
10:00:38 4/9/2010 4 9 2010 10 746 527088 4824068 534 40
2:00:41 2/24/2010 2 24 2010 2 642 526032 4824064 542 40
18:00:54 4/14/2009 4 14 2009 18 640 524829 4824059 545 40
10:00:19 4/11/2010 4 11 2010 10 655 525796 4824064 543 40
18:01:17 4/30/2011 4 30 2011 18 650 524564 4824061 546 40
22:00:53 2/23/2010 2 23 2010 22 642 526093 4824069 542 40
22:00:53 4/7/2010 4 7 2010 22 746 523935 4824061 626 40
18:00:54 4/7/2010 4 7 2010 18 746 523934 4824062 626 40
6:00:53 4/3/2013 4 3 2013 6 671 524689 4824067 546 40
2:00:48 4/4/2013 4 4 2013 2 671 523770 4824064 626 40
14:00:55 4/16/2010 4 16 2010 14 746 526006 4824073 542 40
0:00:41 4/4/2013 4 4 2013 0 671 523765 4824065 626 40
2:01:12 4/21/2010 4 21 2010 2 746 526890 4824078 534 40
2:01:09 4/6/2010 4 6 2010 2 746 523438 4824065 625 40
10:00:57 1/21/2013 1 21 2013 10 670 528084 4824083 539 40
10:01:04 1/30/2010 1 30 2010 10 639 524741 4824070 546 40
2:01:17 4/8/2010 4 8 2010 2 642 524237 4824069 616 40
18:00:53 4/6/2010 4 6 2010 18 646 524687 4824072 546 40
0:00:47 3/26/2014 3 26 2014 0 913 527235 4824082 535 40
14:00:55 4/7/2010 4 7 2010 14 652 524734 4824072 546 40
4:00:23 4/3/2013 4 3 2013 4 671 524693 4824073 546 40
12:01:17 4/23/2014 4 23 2014 12 909 525490 4824076 544 40
16:00:47 4/16/2010 4 16 2010 16 746 526007 4824079 542 40
12:00:41 1/30/2010 1 30 2010 12 639 524736 4824074 546 40
8:00:50 1/31/2010 1 31 2010 8 644 525950 4824080 543 40
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10:00:50 10/27/2010 10 27 2010 10 644 527400 4824088 535 40
18:01:10 4/21/2010 4 21 2010 18 746 527075 4824086 534 40
12:00:46 4/16/2010 4 16 2010 12 746 526255 4824084 542 40
18:00:41 4/7/2010 4 7 2010 18 646 523823 4824075 626 40
18:00:55 1/30/2010 1 30 2010 18 645 530581 4824104 531 40
6:00:42 1/31/2010 1 31 2010 6 644 525944 4824085 543 40
6:00:31 4/19/2010 4 19 2010 6 640 527024 4824090 534 40
16:00:42 4/26/2009 4 26 2009 16 646 523553 4824078 625 40
10:00:56 2/2/2010 2 2 2010 10 644 526485 4824090 538 40
0:00:48 2/24/2010 2 24 2010 0 642 526026 4824089 542 40
8:00:42 4/12/2014 4 12 2014 8 908 524226 4824082 616 40
2:00:47 1/11/2013 1 11 2013 2 670 522898 4824078 624 40
2:00:56 4/18/2010 4 18 2010 2 640 526724 4824092 538 40
4:00:50 4/18/2010 4 18 2010 4 640 526654 4824093 538 40
18:00:24 4/18/2010 4 18 2010 18 746 526124 4824091 542 40
8:00:58 4/19/2010 4 19 2010 8 746 526467 4824093 538 40
8:00:53 1/11/2013 1 11 2013 8 670 522900 4824080 624 40
16:00:42 4/14/2009 4 14 2009 16 637 524151 4824085 616 40
22:00:42 4/30/2010 4 30 2010 22 652 525145 4824088 545 40
4:00:54 1/11/2013 1 11 2013 4 670 522896 4824081 624 40
0:00:44 1/11/2013 1 11 2013 0 670 522905 4824081 624 40
2:01:13 1/9/2010 1 9 2010 2 642 523779 4824085 626 40
8:00:54 11/28/2010 11 28 2010 8 639 526711 4824097 538 40
6:00:41 1/11/2013 1 11 2013 6 670 522902 4824083 624 40
4:00:44 4/14/2008 4 14 2008 4 632 522614 4824084 662 34
6:00:21 4/14/2008 4 14 2008 6 632 522617 4824085 662 34
8:01:20 4/12/2014 4 12 2014 8 909 524340 4824091 616 40
18:00:12 4/30/2010 4 30 2010 18 652 525493 4824096 544 40
2:00:36 4/14/2008 4 14 2008 2 632 522611 4824086 662 34
10:00:53 4/24/2010 4 24 2010 10 646 523827 4824091 626 40
14:00:41 4/8/2014 4 8 2014 14 916 524152 4824093 616 40
16:00:32 1/30/2010 1 30 2010 16 645 530556 4824119 531 40
18:00:52 4/5/2010 4 5 2010 18 650 522579 4824088 662 34
0:00:31 4/19/2010 4 19 2010 0 640 527111 4824107 534 40
18:00:48 4/17/2009 4 17 2009 18 646 522579 4824090 662 34
20:00:48 12/19/2012 12 19 2012 20 666 530339 4824121 532 40
16:00:50 3/24/2010 3 24 2010 16 650 524977 4824099 545 40
8:00:55 11/28/2010 11 28 2010 8 642 526690 4824107 538 40
8:00:54 2/5/2010 2 5 2010 8 642 526950 4824109 534 40
22:00:44 4/13/2009 4 13 2009 22 635 522888 4824094 624 40
4:00:53 4/21/2010 4 21 2010 4 746 526904 4824110 534 40
4:00:55 4/26/2009 4 26 2009 4 639 522967 4824096 624 40
14:00:23 4/26/2011 4 26 2011 14 650 524027 4824100 616 40
22:00:38 3/25/2014 3 25 2014 22 913 527395 4824113 535 40
0:00:41 4/14/2009 4 14 2009 0 635 522887 4824096 624 40
6:00:40 4/18/2010 4 18 2010 6 640 526639 4824111 538 40
18:00:53 4/12/2008 4 12 2008 18 632 522936 4824097 624 40
12:00:51 4/8/2014 4 8 2014 12 909 524657 4824104 546 40
18:00:48 2/5/2010 2 5 2010 18 642 527402 4824115 535 40
0:00:53 4/14/2009 4 14 2009 0 647 522901 4824099 624 40
6:00:54 4/30/2008 4 30 2008 6 637 522899 4824099 624 40
22:00:45 4/13/2009 4 13 2009 22 647 522900 4824101 624 40
8:00:54 4/16/2008 4 16 2008 8 637 522954 4824101 624 40
12:00:20 4/14/2009 4 14 2009 12 637 524073 4824105 616 40
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10:00:42 12/21/2013 12 21 2013 10 916 528920 4824125 540 40
22:00:54 4/7/2010 4 7 2010 22 646 523837 4824105 626 40
0:00:50 1/9/2010 1 9 2010 0 642 523778 4824106 626 40
16:00:25 4/5/2012 4 5 2012 16 670 527126 4824119 534 40
8:00:55 1/23/2010 1 23 2010 8 639 527385 4824120 535 40
8:00:47 4/18/2010 4 18 2010 8 640 526376 4824120 542 40
20:00:55 12/7/2013 12 7 2013 20 916 527637 4824126 536 40
8:00:53 11/27/2010 11 27 2010 8 746 527151 4824125 534 40
18:00:56 4/14/2009 4 14 2009 18 637 524143 4824114 616 40
18:00:55 1/21/2010 1 21 2010 18 639 526678 4824125 538 40
4:00:53 11/29/2009 11 29 2009 4 643 522556 4824111 662 34
18:00:41 4/19/2010 4 19 2010 18 746 526075 4824125 542 40
0:00:38 4/21/2010 4 21 2010 0 746 526911 4824128 534 40
22:00:48 4/11/2014 4 11 2014 22 913 522946 4824115 624 40
18:00:53 4/20/2010 4 20 2010 18 640 527321 4824131 535 40
8:00:53 11/25/2010 11 25 2010 8 746 527497 4824132 535 40
18:01:05 4/5/2010 4 5 2010 18 640 523816 4824119 626 40
12:00:56 1/24/2013 1 24 2013 12 670 529750 4824143 533 40
0:00:53 4/12/2012 4 12 2012 0 677 522322 4824116 682 17
2:00:48 1/8/2014 1 8 2014 2 916 523030 4824119 624 40
0:01:49 3/30/2013 3 30 2013 0 671 523028 4824119 624 40
10:00:48 4/10/2010 4 10 2010 10 746 528682 4824141 541 40
6:00:56 4/8/2010 4 8 2010 6 646 523803 4824122 626 40
22:00:54 3/29/2013 3 29 2013 22 671 523028 4824120 624 40
4:00:47 4/8/2010 4 8 2010 4 646 523803 4824123 626 40
0:00:55 3/30/2013 3 30 2013 0 677 522949 4824120 624 40
6:00:53 4/4/2013 4 4 2013 6 671 523785 4824124 626 40
14:00:23 1/24/2013 1 24 2013 14 670 529749 4824149 533 40
22:00:53 3/29/2013 3 29 2013 22 677 522948 4824123 624 40
2:01:07 4/6/2010 4 6 2010 2 653 523433 4824128 625 40
12:01:24 5/1/2010 5 1 2010 12 652 525247 4824135 544 40
6:00:42 4/14/2009 4 14 2009 6 635 522644 4824127 662 34
16:00:17 5/1/2010 5 1 2010 16 652 525225 4824136 544 40
4:00:53 4/14/2009 4 14 2009 4 635 522637 4824127 662 34
2:00:47 4/14/2009 4 14 2009 2 635 522637 4824129 662 34
18:01:21 11/29/2012 11 29 2012 18 677 523187 4824135 625 40
6:00:53 4/15/2010 4 15 2010 6 642 526145 4824146 542 40
8:01:22 4/19/2009 4 19 2009 8 642 525973 4824146 543 40
14:00:53 5/1/2010 5 1 2010 14 652 525240 4824143 544 40
4:00:56 4/4/2013 4 4 2013 4 671 523785 4824138 626 40
16:00:41 2/10/2010 2 10 2010 16 644 530674 4824166 531 40
0:00:54 5/1/2010 5 1 2010 0 652 525230 4824145 544 40
10:00:43 5/1/2009 5 1 2009 10 648 524733 4824145 546 40
6:01:03 4/21/2010 4 21 2010 6 746 526907 4824153 534 40
18:01:11 1/28/2010 1 28 2010 18 642 523643 4824141 626 40
18:00:48 1/30/2010 1 30 2010 18 644 525773 4824149 543 40
12:00:27 1/21/2013 1 21 2013 12 670 528163 4824159 539 40
22:00:54 4/13/2009 4 13 2009 22 637 522913 4824141 624 40
12:00:53 3/31/2013 3 31 2013 12 671 523682 4824144 626 40
16:00:48 4/6/2010 4 6 2010 16 653 524630 4824149 546 40
0:00:47 11/30/2011 11 30 2011 0 663 523190 4824145 625 40
8:01:24 12/3/2009 12 3 2009 8 640 525607 4824155 543 40
0:02:00 4/14/2009 4 14 2009 0 637 522910 4824145 624 40
6:00:54 4/21/2009 4 21 2009 6 641 522902 4824147 624 40
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18:00:15 4/12/2012 4 12 2012 18 673 525576 4824159 543 40
14:00:41 1/21/2013 1 21 2013 14 670 528180 4824170 539 40
4:00:54 4/21/2009 4 21 2009 4 641 522902 4824150 624 40
18:00:53 4/13/2008 4 13 2008 18 632 522554 4824150 662 34
22:00:53 1/30/2010 1 30 2010 22 644 525772 4824163 543 40
12:00:17 2/1/2010 2 1 2010 12 639 524138 4824157 616 40
10:01:10 5/17/2011 5 17 2011 10 666 525156 4824162 545 40
10:00:54 2/5/2010 2 5 2010 10 642 527155 4824170 534 40
10:00:53 4/10/2010 4 10 2010 10 642 528532 4824176 541 40
18:00:44 5/2/2009 5 2 2009 18 646 523246 4824156 625 40
22:00:54 12/5/2013 12 5 2013 22 917 527462 4824174 535 40
0:00:48 1/29/2010 1 29 2010 0 642 523547 4824160 625 40
2:00:38 4/21/2009 4 21 2009 2 641 522905 4824158 624 40
14:00:43 2/1/2010 2 1 2010 14 639 524174 4824163 616 40
22:00:43 4/19/2008 4 19 2008 22 636 522624 4824158        662     34
14:00:56        1/21/2010       1       21      2010    14      639     527793  4824179 536     40
10:00:56        2/1/2010        2       1       2010    10      639     524114  4824165 616     40
22:00:48        1/21/2010       1       21      2010    22      639     526668  4824175 538     40
12:00:53        4/7/2010        4       7       2010    12      652     524548  4824168 546     40
14:00:44        4/23/2011       4       23      2011    14      664     523840  4824166 626     40
12:00:48        4/26/2011       4       26      2011    12      650     524025  4824167 616     40
0:00:41 4/20/2008       4       20      2008    0       636     522621  4824165 662     34
4:01:48 2/5/2010        2       5       2010    4       642     526898  4824181 534     40
22:00:53        4/14/2012       4       14      2012    22      678     522435  4824165 683     5
12:00:46        4/8/2014        4       8       2014    12      916     523277  4824170 625     40
18:00:53        11/29/2009      11      29      2009    18      638     523206  4824171 625     40
6:01:41 2/5/2010        2       5       2010    6       642     526928  4824185 534     40
8:00:56 2/2/2010        2       2       2010    8       639     524289  4824175 616     40
6:00:16 5/1/2010        5       1       2010    6       652     525300  4824181 544     40
16:00:42        2/1/2010        2       1       2010    16      639     524190  4824178 616     40
20:00:52        12/20/2012      12      20      2012    20      666     530271  4824203 532     40
22:00:56        4/20/2010       4       20      2010    22      746     526925  4824189 534     40
2:00:48 2/11/2010       2       11      2010    2       639     525175  4824186 544     40
22:01:54        1/28/2010       1       28      2010    22      642     523533  4824181 625     40
4:00:56 2/11/2010       2       11      2010    4       639     525172  4824188 544     40
10:00:54        12/25/2013      12      25      2013    10      916     527180  4824201 534     40
18:00:53        2/11/2013       2       11      2013    18      666     523684  4824189 626     40
8:00:54 4/13/2010       4       13      2010    8       643     523519  4824189 625     40
20:01:12        12/9/2013       12      9       2013    20      909     527740  4824207 536     40
18:00:47        4/13/2009       4       13      2009    18      637     523831  4824192 626     40
10:00:09        4/24/2010       4       24      2010    10      639     523845  4824193 626     40
6:00:54 12/14/2013      12      14      2013    6       913     529230  4824215 537     40
12:00:47        4/11/2010       4       11      2010    12      655     525829  4824206 543     40
0:00:53 4/14/2008       4       14      2008    0       632     522601  4824195 662     34
22:00:54        2/8/2010        2       8       2010    22      644     529658  4824223 533     40
18:00:53        4/7/2010        4       7       2010    18      653     523168  4824200 625     40
0:00:48 2/9/2010        2       9       2010    0       644     529886  4824227 533     40
14:00:55        4/14/2014       4       14      2014    14      908     526279  4824213 542     40
18:01:03        2/8/2010        2       8       2010    18      644     529633  4824227 533     40
16:00:54        4/13/2010       4       13      2010    16      639     528956  4824224 540     40
16:00:46        12/25/2013      12      25      2013    16      916     528522  4824222 541     40
4:00:54 1/9/2010        1       9       2010    4       642     523875  4824205 626     40
2:00:52 2/5/2010        2       5       2010    2       642     526856  4824217 534     40
18:00:48        4/12/2010       4       12      2010    18      640     527118  4824218 534     40
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2:00:53 2/9/2010        2       9       2010    2       644     529894  4824231 533     40
8:00:55 11/25/2010      11      25      2010    8       642     525845  4824216 543     40
8:00:53 2/11/2010       2       11      2010    8       639     525207  4824215 544     40
6:00:24 2/11/2010       2       11      2010    6       639     525210  4824216 544     40
18:00:48        2/2/2010        2       2       2010    18      644     526779  4824223 538     40
2:00:53 4/25/2010       4       25      2010    2       646     523872  4824213 626     40
18:00:42        4/16/2010       4       16      2010    18      646     522522  4824213 683     5
6:00:54 1/23/2010       1       23      2010    6       639     527310  4824234 535     40
22:00:35        4/21/2012       4       21      2012    22      676     523269  4824219 625     40
22:00:53        4/20/2009       4       20      2009    22      641     522985  4824219 624     40
10:00:47        1/31/2010       1       31      2010    10      644     526054  4824233 542     40
18:00:30        11/30/2010      11      30      2010    18      801     525004  4824230 545     40
14:00:47        4/13/2010       4       13      2010    14      650     524623  4824229 546     40
14:00:54        4/9/2010        4       9       2010    14      654     526898  4824238 534     40
10:00:56        1/30/2010       1       30      2010    10      644     525305  4824232 544     40
18:02:19        4/25/2010       4       25      2010    18      640     522921  4824226 660     28
6:00:54 2/9/2010        2       9       2010    6       644     529931  4824254 533     40
6:00:49 4/25/2010       4       25      2010    6       640     523422  4824228 622     40
10:01:18        2/9/2010        2       9       2010    10      644     530152  4824256 532     40
4:01:12 2/9/2010        2       9       2010    4       644     529923  4824255 533     40
0:00:53 4/21/2009       4       21      2009    0       641     522990  4824229 660     28
22:01:11        4/18/2010       4       18      2010    22      640     527030  4824245 534     40
2:00:54 5/1/2010        5       1       2010    2       652     525085  4824239 527     40
6:00:36 2/2/2010        2       2       2010    6       639     524275  4824237 615     40
22:00:53        11/29/2011      11      29      2011    22      801     523398  4824234 622     40
18:00:47        4/18/2010       4       18      2010    18      654     526011  4824245 542     40
4:00:56 2/2/2010        2       2       2010    4       639     524275  4824239 615     40
8:00:41 2/1/2010        2       1       2010    8       639     524101  4824241 615     40
18:00:44        4/5/2010        4       5       2010    18      650     522502  4824237 678     20
8:00:40 2/9/2010        2       9       2010    8       644     529947  4824266 533     40
12:00:43        1/30/2010       1       30      2010    12      644     525298  4824249 526     40
14:00:54        2/5/2010        2       5       2010    14      642     527201  4824258 535     40
4:00:54 5/1/2010        5       1       2010    4       652     525100  4824250 527     40
10:00:27        4/10/2010       4       10      2010    10      655     529120  4824267 522     40
16:00:32        2/5/2010        2       5       2010    16      642     527312  4824260 517     40
18:00:48        2/1/2010        2       1       2010    18      639     524219  4824249 615     40
18:00:53        4/5/2010        4       5       2010    18      644     522713  4824244 661     5
12:00:53        1/23/2013       1       23      2013    12      670     528230  4824265 520     40
4:00:54 4/25/2010       4       25      2010    4       640     523438  4824247 622     40
6:00:56 2/1/2010        2       1       2010    6       639     524103  4824251 615     40
2:00:48 2/2/2010        2       2       2010    2       639     524252  4824253 615     40
6:00:53 1/8/2010        1       8       2010    6       642     523619  4824251 623     40
0:00:48 2/2/2010        2       2       2010    0       639     524250  4824253 615     40
22:00:49        2/1/2010        2       1       2010    22      639     524217  4824253 615     40
12:00:47        2/5/2010        2       5       2010    12      642     527195  4824265 517     40
18:00:51        11/29/2011      11      29      2011    18      801     523328  4824251 622     40
20:00:44        3/29/2013       3       29      2013    20      658     522977  4824251 660     28
4:01:16 1/23/2010       1       23      2010    4       639     527363  4824269 517     40
2:00:47 1/29/2010       1       29      2010    2       642     523400  4824254 622     40
8:01:12 4/19/2010       4       19      2010    8       640     526671  4824267 521     40
16:01:16        4/6/2010        4       6       2010    16      746     524752  4824260 528     40
20:00:32        12/24/2012      12      24      2012    20      666     527053  4824269 516     40
10:00:54        2/4/2010        2       4       2010    10      644     527310  4824274 517     40
16:00:46        2/2/2010        2       2       2010    16      644     526532  4824273 521     40
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22:00:47        4/14/2009       4       14      2009    22      637     523050  4824261 660     28
4:00:54 4/15/2009       4       15      2009    4       637     523051  4824261 660     28
22:00:21        4/13/2008       4       13      2008    22      636     522686  4824260 661     5
4:00:39 1/8/2010        1       8       2010    4       642     523617  4824264 623     40
14:01:09        4/26/2009       4       26      2009    14      646     523456  4824264 622     40
2:00:36 4/15/2009       4       15      2009    2       637     523050  4824263 660     28
6:00:43 4/15/2009       4       15      2009    6       637     523050  4824263 660     28
0:00:54 4/15/2009       4       15      2009    0       637     523051  4824263 660     28
10:00:56        4/10/2012       4       10      2012    10      678     525500  4824274 526     40
18:00:55        2/1/2010        2       1       2010    18      639     524233  4824270 615     40
8:00:49 11/25/2010      11      25      2010    8       650     524346  4824271 615     40
10:01:17        5/17/2011       5       17      2011    10      664     525257  4824275 526     40
16:00:53        1/24/2013       1       24      2013    16      670     529838  4824295 515     40
16:00:48        2/11/2013       2       11      2013    16      666     523736  4824272 623     40
14:01:03        2/2/2010        2       2       2010    14      644     526599  4824285 521     40
14:00:50        4/11/2010       4       11      2010    14      655     525460  4824281 526     40
16:01:11        4/26/2009       4       26      2009    16      640     526572  4824285 521     40
10:00:20        4/26/2009       4       26      2009    10      644     525291  4824281 526     40
10:00:26        4/10/2012       4       10      2012    10      658     525498  4824283 526     40
8:00:54 12/14/2013      12      14      2013    8       913     530506  4824305 513     40
4:00:55 4/14/2009       4       14      2009    4       638     522724  4824275 661     5
0:00:43 4/14/2008       4       14      2008    0       636     522731  4824276 661     5
12:00:23        2/2/2010        2       2       2010    12      644     526616  4824290 521     40
0:00:48 2/11/2010       2       11      2010    0       639     525169  4824285 526     40
4:00:56 1/8/2014        1       8       2014    4       916     523019  4824278 660     28
6:00:42 4/14/2009       4       14      2009    6       638     522730  4824278 661     5
14:01:30        4/16/2010       4       16      2010    14      640     525012  4824287 527     40
12:00:48        2/4/2010        2       4       2010    12      644     527354  4824296 517     40
22:00:36        4/11/2010       4       11      2010    22      655     525010  4824288 527     40
2:00:48 3/30/2013       3       30      2013    2       671     522950  4824282 660     28
18:00:25        5/6/2011        5       6       2011    18      650     522263  4824280 680     4
0:00:54 2/5/2010        2       5       2010    0       642     526673  4824297 521     40
18:00:41        4/21/2010       4       21      2010    18      746     527138  4824300 516     40
6:00:11 4/25/2010       4       25      2010    6       746     523593  4824289 623     40
2:00:45 4/14/2009       4       14      2009    2       638     522742  4824287 661     5
18:01:21        2/4/2010        2       4       2010    18      642     526616  4824302 521     40
6:00:23 4/15/2009       4       15      2009    6       640     523024  4824290 660     28
10:00:41        4/20/2008       4       20      2008    10      637     523870  4824293 623     40
22:00:56        11/29/2011      11      29      2011    22      663     523112  4824291 660     28
20:00:33        12/21/2013      12      21      2013    20      916     529686  4824317 515     40
18:00:21        4/14/2009       4       14      2009    18      637     523896  4824294 623     40
18:00:56        12/23/2013      12      23      2013    18      918     527486  4824308 517     40
10:00:54        4/12/2014       4       12      2014    10      916     525792  4824303 525     40
20:00:54        4/21/2014       4       21      2014    20      908     524210  4824297 615     40
2:00:20 4/14/2008       4       14      2008    2       636     522745  4824294 661     5
4:00:41 2/1/2010        2       1       2010    4       639     524069  4824299 615     40
8:01:12 1/29/2010       1       29      2010    8       642     523246  4824297 622     40
18:00:54        3/29/2013       3       29      2013    18      679     522876  4824296 660 28
22:00:44 2/4/2010 2 4 2010 22 642 526619 4824310 521 40
10:00:47 1/23/2013 1 23 2013 10 670 528216 4824317 520 40
16:00:50 1/21/2013 1 21 2013 16 670 528277 4824318 520 40
22:00:48 4/5/2010 4 5 2010 22 644 523264 4824298 622 40
10:00:21 4/26/2011 4 26 2011 10 650 524139 4824302 615 40
6:00:47 2/3/2010 2 3 2010 6 644 527309 4824314 517 40
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2:00:56 2/1/2010 2 1 2010 2 639 524075 4824303 615 40
14:00:50 12/23/2013 12 23 2013 14 918 527504 4824317 517 40
2:00:48 4/27/2012 4 27 2012 2 657 524231 4824305 615 40
6:00:48 4/12/2014 4 12 2014 6 909 523264 4824303 622 40
18:00:56 11/28/2009 11 28 2009 18 643 523129 4824303 660 28
8:01:50 2/3/2010 2 3 2010 8 644 527330 4824319 517 40
16:00:53 4/20/2008 4 20 2008 16 637 524054 4824307 615 40
2:00:56 4/12/2014 4 12 2014 2 909 523362 4824305 622 40
8:01:00 12/8/2013 12 8 2013 8 916 530175 4824333 514 40
4:00:23 4/13/2008 4 13 2008 4 632 522756 4824304 660 28
4:00:41 4/12/2014 4 12 2014 4 909 523265 4824306 622 40
22:00:35 11/28/2009 11 28 2009 22 643 523159 4824306 622 40
18:00:41 4/17/2010 4 17 2010 18 640 526459 4824319 521 40
22:00:53 4/12/2008 4 12 2008 22 632 522785 4824306 660 28
0:00:55 4/14/2009 4 14 2009 0 638 522810 4824307 660 28
4:00:54 4/27/2012 4 27 2012 4 657 524222 4824312 615 40
6:00:36 4/13/2008 4 13 2008 6 632 522793 4824307 660 28
8:00:56 4/26/2011 4 26 2011 8 650 524037 4824311 615 40
0:00:43 4/14/2008 4 14 2008 0 631 522981 4824308 660 28
12:00:39 4/12/2014 4 12 2014 12 916 525802 4824320 525 40
2:00:44 4/13/2008 4 13 2008 2 632 522788 4824309 660 28
4:00:47 2/4/2010 2 4 2010 4 644 527302 4824326 517 40
12:00:15 4/9/2010 4 9 2010 12 654 526673 4824325 521 40
6:00:41 1/29/2010 1 29 2010 6 642 523252 4824312 622 40
10:00:21 4/13/2008 4 13 2008 10 632 522709 4824312 661 5
14:00:54 4/20/2008 4 20 2008 14 637 524042 4824317 615 40
14:00:59 2/11/2013 2 11 2013 14 666 523799 4824317 623 40
18:00:47 4/26/2010 4 26 2010 18 644 525397 4824324 526 40
12:00:42 4/20/2008 4 20 2008 12 637 523955 4824319 623 40
0:00:17 4/13/2008 4 13 2008 0 632 522789 4824315 660 28
4:00:54 2/8/2013 2 8 2013 4 666 522620 4824316 661 5
4:01:23 1/29/2010 1 29 2010 4 642 523253 4824318 622 40
2:00:48 4/16/2008 4 16 2008 2 637 522624 4824316 661 5
18:00:53 5/2/2011 5 2 2011 18 668 529156 4824342 522 40
8:00:48 12/1/2010 12 1 2010 8 642 526748 4824332 521 40
12:00:24 1/29/2010 1 29 2010 12 642 523240 4824319 622 40
10:00:47 4/11/2012 4 11 2012 10 678 525377 4824327 526 40
22:00:20 4/15/2008 4 15 2008 22 637 522620 4824318 661 5
16:01:27 3/29/2013 3 29 2013 16 679 523223 4824321 622 40
8:00:55 4/20/2008 4 20 2008 8 637 523830 4824323 623 40
18:00:56 5/5/2011 5 5 2011 18 650 523571 4824323 623 40
18:00:50 1/21/2013 1 21 2013 18 670 528283 4824341 520 40
2:01:50 2/8/2013 2 8 2013 2 666 522624 4824320 661 5
0:00:48 4/16/2008 4 16 2008 0 637 522626 4824320 661 5
22:00:47 4/13/2008 4 13 2008 22 631 522745 4824321 661 5
10:00:26 4/8/2010 4 8 2010 10 642 525141 4824329 527 40
18:00:54 4/26/2011 4 26 2011 18 650 523302 4824323 622 40
18:02:56 4/5/2012 4 5 2012 18 666 526087 4824333 524 40
6:01:11 2/8/2013 2 8 2013 6 666 522615 4824321 661 5
16:00:41 2/8/2010 2 8 2010 16 644 528934 4824346 522 40
12:00:54 4/8/2010 4 8 2010 12 642 525141 4824331 527 40
16:00:49 4/10/2012 4 10 2012 16 678 526237 4824336 524 40
8:00:35 2/8/2013 2 8 2013 8 666 522618 4824324 661 5
0:00:53 4/12/2014 4 12 2014 0 913 523020 4824325 660 28
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10:00:46 1/29/2010 1 29 2010 10 642 523257 4824326 622 40
14:00:41 1/29/2010 1 29 2010 14 642 523237 4824327 622 40
22:00:49 4/11/2012 4 11 2012 22 674 522913 4824329 660 28
0:00:54 1/22/2013 1 22 2013 0 670 528295 4824350 520 40
8:00:37 2/4/2010 2 4 2010 8 644 527427 4824347 517 40
22:00:51 1/21/2013 1 21 2013 22 670 528286 4824351 520 40
6:00:53 2/4/2010 2 4 2010 6 644 527426 4824349 517 40
2:01:11 4/14/2008 4 14 2008 2 631 523014 4824332 660 28
4:00:53 4/16/2008 4 16 2008 4 637 522641 4824331 661 5
2:01:11 2/4/2010 2 4 2010 2 644 527482 4824353 517 40
20:00:23 1/21/2013 1 21 2013 20 670 528284 4824357 520 40
10:00:41 1/22/2013 1 22 2013 10 670 528201 4824357 520 40
22:01:26 2/2/2010 2 2 2010 22 644 526977 4824353 516 40
2:01:11 5/22/2010 5 22 2010 2 639 524259 4824344 615 40
6:00:55 4/21/2014 4 21 2014 6 917 523207 4824341 622 40
6:00:13 4/16/2008 4 16 2008 6 637 522621 4824339 661 5
8:01:24 12/8/2013 12 8 2013 8 909 530218 4824369 514 40
18:00:46 4/21/2009 4 21 2009 18 641 523388 4824342 622 40
0:00:53 2/4/2010 2 4 2010 0 644 527502 4824360 517 40
2:00:34 4/12/2014 4 12 2014 2 913 523006 4824343 660 28
12:01:29 4/12/2014 4 12 2014 12 909 524980 4824352 527 40
4:00:22 12/16/2008 12 16 2008 4 632 522322 4824343 680 4
18:00:48 2/2/2010 2 2 2010 18 644 526954 4824363 516 40
6:00:48 3/30/2013 3 30 2013 6 671 522908 4824348 660 28
2:01:10 4/6/2010 4 6 2010 2 650 524232 4824352 615 40
2:00:49 12/10/2012 12 10 2012 2 666 530727 4824379 513 40
12:00:54 1/22/2013 1 22 2013 12 670 528161 4824368 520 40
4:00:55 3/30/2013 3 30 2013 4 671 522909 4824348 660 28
12:00:49 2/9/2010 2 9 2010 12 644 530206 4824381 514 40
18:00:54 1/8/2010 1 8 2010 18 642 523877 4824355 623 40
2:00:48 12/16/2008 12 16 2008 2 632 522323 4824350 680 4
2:01:07 1/8/2010 1 8 2010 2 642 523338 4824354 622 40
22:00:48 1/7/2010 1 7 2010 22 642 523345 4824354 622 40
4:00:59 1/22/2013 1 22 2013 4 670 528305 4824374 520 40
18:00:54 2/3/2010 2 3 2010 18 644 527520 4824371 517 40
18:00:54 1/7/2010 1 7 2010 18 642 523343 4824355 622 40
10:00:21 5/1/2009 5 1 2009 10 645 526534 4824367 521 40
0:00:53 1/8/2010 1 8 2010 0 642 523341 4824356 622 40
4:00:50 4/12/2014 4 12 2014 4 913 523148 4824356 660 28
6:00:23 4/12/2014 4 12 2014 6 913 523151 4824356 660 28
8:00:56 1/22/2013 1 22 2013 8 670 528306 4824376 520 40
2:00:53 1/22/2013 1 22 2013 2 670 528302 4824376 520 40
10:00:42 12/25/2012 12 25 2012 10 666 525770 4824369 525 40
14:00:30 1/22/2013 1 22 2013 14 670 528152 4824378 520 40
12:00:44 4/22/2009 4 22 2009 12 645 525820 4824369 525 40
12:00:47 2/3/2010 2 3 2010 12 644 527435 4824376 517 40
4:00:54 4/25/2010 4 25 2010 4 746 523713 4824363 623 40
16:00:41 4/20/2014 4 20 2014 16 909 523570 4824363 623 40
22:00:53 1/8/2010 1 8 2010 22 642 523879 4824364 623 40
6:00:42 1/22/2013 1 22 2013 6 670 528303 4824382 520 40
0:01:14 11/29/2009 11 29 2009 0 643 523238 4824363 622 40
12:00:53 4/10/2010 4 10 2010 12 655 529349 4824388 519 40
6:00:55 4/26/2009 4 26 2009 6 639 523069 4824364 660 28
10:00:55 2/3/2010 2 3 2010 10 644 527436 4824381 517 40
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18:00:54 4/20/2009 4 20 2009 18 641 523162 4824366 622 40
14:00:54 2/8/2010 2 8 2010 14 644 528398 4824389 520 40
0:00:55 4/19/2009 4 19 2009 0 642 526112 4824380 524 40
8:00:56 4/26/2009 4 26 2009 8 640 527160 4824385 516 40
0:00:41 2/1/2010 2 1 2010 0 639 524091 4824374 615 40
22:00:45 4/18/2009 4 18 2009 22 642 526112 4824382 524 40
18:01:46 2/8/2010 2 8 2010 18 644 529207 4824395 519 40
16:00:52 1/29/2010 1 29 2010 16 642 523224 4824372 622 40
6:00:53 1/14/2014 1 14 2014 6 913 528137 4824392 520 40
6:00:50 4/6/2010 4 6 2010 6 640 524229 4824379 615 40
12:00:53 4/12/2014 4 12 2014 12 908 524943 4824382 527 40
8:00:24 5/1/2012 5 1 2012 8 676 524073 4824379 615 40
18:00:47 4/14/2008 4 14 2008 18 637 523021 4824375 660 28
0:00:48 2/3/2010 2 3 2010 0 644 527181 4824391 516 40
18:00:53 4/20/2009 4 20 2009 18 641 523388 4824378 622 40
14:00:42 4/20/2009 4 20 2009 14 641 523616 4824378 623 40
4:00:53 4/6/2010 4 6 2010 4 640 524230 4824381 615 40
6:00:35 1/8/2014 1 8 2014 6 916 523147 4824377 660 28
16:00:53 4/14/2008 4 14 2008 16 637 523055 4824378 660 28
10:00:54 5/1/2012 5 1 2012 10 676 524087 4824383 615 40
6:01:11 4/19/2009 4 19 2009 6 642 526146 4824391 524 40
4:00:54 4/9/2013 4 9 2013 4 663 524361 4824385 528 40
16:00:54 1/22/2013 1 22 2013 16 670 528098 4824401 520 40
14:00:55 2/3/2010 2 3 2010 14 644 527422 4824399 517 40
2:00:42 4/11/2012 4 11 2012 2 674 523431 4824384 622 40
18:00:53 4/21/2010 4 21 2010 18 640 527847 4824401 518 40
22:01:20 1/31/2010 1 31 2010 22 639 524074 4824387 615 40
14:00:44 2/9/2010 2 9 2010 14 644 530168 4824413 514 40
2:00:23 4/15/2009 4 15 2009 2 640 523032 4824385 660 28
22:00:56 4/14/2009 4 14 2009 22 640 523026 4824387 660 28
22:00:48 4/27/2012 4 27 2012 22 657 522754 4824386 679 12
0:01:07 11/23/2010 11 23 2010 0 651 527938 4824406 518 40
0:00:25 4/15/2009 4 15 2009 0 640 523031 4824388 660 28
4:01:11 4/14/2008 4 14 2008 4 636 523014 4824390 660 28
6:00:53 4/14/2008 4 14 2008 6 636 523012 4824391 660 28
2:00:37 4/19/2009 4 19 2009 2 642 526164 4824404 524 40
4:00:54 4/19/2009 4 19 2009 4 642 526162 4824404 524 40
2:00:49 1/14/2014 1 14 2014 2 913 528221 4824412 520 40
18:00:54 5/3/2011 5 3 2011 18 650 522504 4824392 678 20
16:00:34 12/23/2013 12 23 2013 16 918 527475 4824411 517 40
18:00:42 4/13/2008 4 13 2008 18 632 522990 4824395 660 28
8:00:48 4/21/2010 4 21 2010 8 746 526772 4824409 521 40
6:00:54 4/27/2012 4 27 2012 6 657 523905 4824399 623 40
8:00:57 11/30/2010 11 30 2010 8 642 523761 4824399 623 40
12:01:30 2/8/2010 2 8 2010 12 644 528395 4824417 520 40
20:00:49 2/8/2013 2 8 2013 20 666 522666 4824395 678 20
20:01:18 4/13/2014 4 13 2014 20 917 524907 4824404 527 40
4:00:53 1/14/2014 1 14 2014 4 913 528145 4824417 520 40
18:00:23 4/9/2012 4 9 2012 18 674 523479 4824399 622 40
6:01:02 12/5/2013 12 5 2013 6 916 527989 4824417 518 40
22:01:24 2/7/2013 2 7 2013 22 666 522661 4824398 678 20
18:00:52 4/5/2010 4 5 2010 18 642 523029 4824399 660 28
4:00:53 11/30/2010 11 30 2010 4 642 523763 4824402 623 40
8:00:37 11/29/2011 11 29 2011 8 663 523023 4824401 660 28



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

4:00:49 4/15/2009 4 15 2009 4 640 523041 4824401 660 28
22:00:30 4/13/2009 4 13 2009 22 638 522749 4824400 678 20
18:00:47 4/20/2008 4 20 2008 18 637 524006 4824404 615 40
4:00:56 2/8/2010 2 8 2010 4 644 527473 4824419 517 40
16:00:48 2/3/2010 2 3 2010 16 644 527504 4824419 517 40
6:00:54 11/30/2010 11 30 2010 6 642 523764 4824406 623 40
20:00:41 2/7/2013 2 7 2013 20 666 522703 4824402 678 20
16:00:48 4/13/2008 4 13 2008 16 632 523037 4824403 660 28
22:00:33 2/8/2013 2 8 2013 22 666 522673 4824402 678 20
22:00:49 4/4/2012 4 4 2012 22 677 523023 4824403 660 28
4:01:24 2/3/2010 2 3 2010 4 644 527239 4824419 517 40
18:00:52 2/10/2010 2 10 2010 18 639 525156 4824412 527 40
0:01:12 2/8/2013 2 8 2013 0 666 522675 4824403 678 20
18:00:27 4/15/2008 4 15 2008 18 637 523020 4824404 660 28
2:00:55 4/6/2010 4 6 2010 2 646 524175 4824411 615 40
18:00:48 4/21/2009 4 21 2009 18 641 522776 4824407 679 12
2:01:17 4/25/2010 4 25 2010 2 640 523833 4824410 623 40
18:00:53 12/16/2008 12 16 2008 18 635 522528 4824406 678 20
22:00:58 2/10/2010 2 10 2010 22 639 525158 4824415 527 40
20:00:42 11/29/2011 11 29 2011 20 663 523008 4824410 660 28
16:00:43 4/20/2009 4 20 2009 16 641 523638 4824413 623 40
8:01:06 4/3/2013 4 3 2013 8 671 524648 4824416 528 40
6:00:54 4/6/2010 4 6 2010 6 646 524279 4824416 615 40
18:00:41 4/11/2012 4 11 2012 18 674 523901 4824415 623 40
4:00:53 4/6/2010 4 6 2010 4 646 524278 4824418 615 40
2:00:57 4/5/2012 4 5 2012 2 677 523051 4824414 660 28
18:01:42 2/3/2010 2 3 2010 18 644 527609 4824432 518 40
2:01:11 4/6/2010 4 6 2010 2 644 524238 4824420 615 40
4:00:48 4/5/2012 4 5 2012 4 677 523025 4824416 660 28
18:00:54 4/14/2008 4 14 2008 18 637 522961 4824417 660 28
8:02:58 4/25/2011 4 25 2011 8 655 523114 4824418 660 28
4:00:24 4/17/2009 4 17 2009 4 642 523115 4824418 660 28
12:00:14 4/10/2010 4 10 2010 12 746 529124 4824442 522 40
20:01:11 12/10/2013 12 10 2013 20 909 528454 4824439 523 40
10:01:23 4/18/2010 4 18 2010 10 640 526413 4824432 521 40
6:00:48 4/17/2009 4 17 2009 6 642 523111 4824421 660 28
22:00:53 2/3/2010 2 3 2010 22 644 527606 4824438 518 40
14:00:53 1/30/2010 1 30 2010 14 644 525169 4824429 526 40
6:00:43 4/5/2012 4 5 2012 6 677 523020 4824423 660 28
2:00:21 4/14/2009 4 14 2009 2 637 523027 4824423 660 28
4:00:42 4/6/2010 4 6 2010 4 644 524331 4824429 615 40
10:00:54 4/13/2010 4 13 2010 10 640 526953 4824439 516 40
18:00:56 5/2/2011 5 2 2011 18 650 523634 4824427 623 40
8:00:48 4/17/2009 4 17 2009 8 642 523109 4824425 660 28
2:00:56 4/17/2009 4 17 2009 2 642 523119 4824426 660 28
18:00:31 4/19/2008 4 19 2008 18 637 522959 4824425 660 28
18:02:30 1/31/2010 1 31 2010 18 639 524107 4824431 615 40
2:00:50 4/26/2010 4 26 2010 2 746 523425 4824428 622 40
14:00:42 4/13/2008 4 13 2008 14 632 523021 4824428 660 28
6:00:48 4/6/2010 4 6 2010 6 644 524326 4824434 615 40
0:00:34 4/26/2010 4 26 2010 0 746 523425 4824431 622 40
18:00:47 4/27/2011 4 27 2011 18 650 523572 4824432 623 40
18:01:06 4/3/2012 4 3 2012 18 677 523072 4824431 660 28
22:00:47 4/13/2010 4 13 2010 22 746 522762 4824430 679 12
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4:00:54 4/14/2009 4 14 2009 4 637 523059 4824431 660 28
18:00:14 4/19/2008 4 19 2008 18 636 522708 4824430 678 20
18:00:55 4/18/2009 4 18 2009 18 642 525942 4824442 525 40
8:01:05 11/28/2011 11 28 2011 8 801 523049 4824433 660 28
14:00:53 4/12/2010 4 12 2010 14 654 525114 4824440 527 40
18:01:10 4/17/2014 4 17 2014 18 914 522528 4824432 678 20
8:00:53 4/25/2010 4 25 2010 8 640 523361 4824435 622 40
22:00:19 4/10/2012 4 10 2012 22 674 523449 4824435 622 40
0:00:55 4/14/2010 4 14 2010 0 746 522758 4824435 679 12
10:00:53 4/3/2012 4 3 2012 10 677 523150 4824437 660 28
0:00:42 4/11/2012 4 11 2012 0 674 523450 4824439 622 40
18:00:50 2/7/2013 2 7 2013 18 666 523971 4824441 615 40
10:00:24 4/17/2009 4 17 2009 10 642 523139 4824438 660 28
14:00:53 4/23/2011 4 23 2011 14 663 522800 4824439 679 12
0:00:48 4/27/2010 4 27 2010 0 746 523404 4824443 622 40
12:00:54 4/13/2010 4 13 2010 12 640 526965 4824457 516 40
6:01:11 1/9/2010 1 9 2010 6 642 524424 4824448 528 40
18:00:53 11/30/2010 11 30 2010 18 801 525395 4824453 526 40
18:01:19 5/3/2011 5 3 2011 18 655 522569 4824446 678 20
18:00:54 4/25/2010 4 25 2010 18 640 523188 4824448 622 40
0:00:47 2/9/2013 2 9 2013 0 666 522761 4824449 679 12
8:01:17 12/5/2009 12 5 2009 8 638 523031 4824451 660 28
2:00:22 4/27/2011 4 27 2011 2 650 523055 4824451 660 28
2:00:17 5/1/2011 5 1 2011 2 650 523149 4824452 660 28
4:00:50 4/27/2011 4 27 2011 4 650 523047 4824451 660 28
6:00:41 4/27/2011 4 27 2011 6 650 523044 4824452 660 28
20:00:41 1/24/2013 1 24 2013 20 670 529864 4824479 515 40
14:00:12 12/25/2012 12 25 2012 14 666 525877 4824464 525 40
2:01:14 2/3/2010 2 3 2010 2 644 527258 4824470 517 40
18:00:42 2/9/2013 2 9 2013 18 666 523941 4824458 623 40
14:02:12 4/23/2011 4 23 2011 14 665 523110 4824456 660 28
6:00:55 4/11/2012 4 11 2012 6 674 523050 4824456 660 28
0:00:53 5/1/2011 5 1 2011 0 650 523149 4824457 660 28
22:00:53 4/7/2010 4 7 2010 22 653 522991 4824457 660 28
18:00:55 1/24/2013 1 24 2013 18 670 529866 4824484 515 40
18:00:53 4/5/2012 4 5 2012 18 677 523431 4824459 622 40
2:01:17 4/6/2010 4 6 2010 2 640 524206 4824462 615 40
10:00:36 1/11/2013 1 11 2013 10 670 523326 4824461 622 40
4:00:49 5/1/2011 5 1 2011 4 650 523126 4824460 660 28
6:00:22 5/1/2011 5 1 2011 6 650 523123 4824461 660 28
0:00:12 1/14/2014 1 14 2014 0 913 528593 4824482 523 40
18:00:47 11/28/2011 11 28 2011 18 801 523197 4824462 622 40
4:00:48 4/11/2012 4 11 2012 4 674 523053 4824462 660 28
10:00:20 4/25/2011 4 25 2011 10 655 523155 4824464 622 40
16:00:47 4/21/2009 4 21 2009 16 641 523486 4824465 622 40
22:00:23 4/30/2011 4 30 2011 22 650 523143 4824464 660 28
18:00:49 4/6/2009 4 6 2009 18 642 522894 4824463 679 12
18:00:22 4/2/2013 4 2 2013 18 671 524654 4824470 528 40
12:00:54 12/25/2012 12 25 2012 12 666 525868 4824475 525 40
22:00:54 4/5/2010 4 5 2010 22 642 523128 4824465 660 28
12:00:48 4/13/2008 4 13 2008 12 632 522990 4824466 660 28
18:00:50 4/13/2008 4 13 2008 18 636 522810 4824466 679 12
0:00:53 11/28/2010 11 28 2010 0 746 525937 4824481 525 40
10:00:48 2/8/2010 2 8 2010 10 644 528356 4824492 520 40
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6:00:53 4/6/2010 4 6 2010 6 652 524301 4824477 615 40
18:00:18 4/25/2010 4 25 2010 18 746 523138 4824475 660 28
14:00:54 4/10/2010 4 10 2010 14 746 529526 4824500 519 40
4:00:47 4/6/2010 4 6 2010 4 652 524301 4824479 615 40
18:00:55 1/7/2010 1 7 2010 18 642 523809 4824478 623 40
6:00:41 4/20/2008 4 20 2008 6 637 523262 4824478 622 40
6:00:15 4/15/2008 4 15 2008 6 637 522975 4824478 660 28
4:00:54 4/15/2008 4 15 2008 4 637 522977 4824478 660 28
12:00:33 4/10/2010 4 10 2010 12 642 529104 4824502 522 40
6:00:47 4/22/2012 4 22 2012 6 676 523338 4824479 622 40
4:00:53 4/20/2008 4 20 2008 4 637 523262 4824481 622 40
0:00:54 4/15/2008 4 15 2008 0 637 522986 4824480 660 28
6:00:56 5/1/2012 5 1 2012 6 676 524191 4824484 615 40
4:00:14 4/26/2010 4 26 2010 4 746 523424 4824482 622 40
12:00:53 4/30/2009 4 30 2009 12 646 523331 4824482 622 40
20:01:12 4/10/2014 4 10 2014 20 914 522961 4824481 660 28
8:00:24 4/12/2012 4 12 2012 8 678 523745 4824484 623 40
18:00:44 1/8/2010 1 8 2010 18 642 524034 4824485 615 40
12:00:54 1/13/2013 1 13 2013 12 670 523491 4824484 622 40
12:01:12 12/21/2013 12 21 2013 12 916 529657 4824508 515 40
22:00:49 4/5/2010 4 5 2010 22 646 523153 4824483 622 40
22:00:19 4/14/2008 4 14 2008 22 637 523012 4824483 660 28
20:00:22 4/17/2014 4 17 2014 20 913 524708 4824490 528 40
18:00:43 11/28/2012 11 28 2012 18 670 530585 4824514 513 40
0:00:29 4/5/2012 4 5 2012 0 677 523030 4824485 660 28
0:00:53 1/22/2010 1 22 2010 0 639 526902 4824500 516 40
6:00:56 4/26/2010 4 26 2010 6 746 523467 4824489 622 40
18:00:43 4/13/2010 4 13 2010 18 746 523069 4824488 660 28
22:00:50 4/25/2010 4 25 2010 22 746 523322 4824490 622 40
14:00:41 4/25/2011 4 25 2011 14 655 523679 4824491 623 40
10:00:53 5/16/2011 5 16 2011 10 664 526296 4824501 524 40
8:01:07 1/8/2014 1 8 2014 8 916 523233 4824491 622 40
0:00:47 4/8/2010 4 8 2010 0 653 522954 4824490 660 28
18:00:53 4/15/2008 4 15 2008 18 637 522993 4824490 660 28
16:00:42 1/21/2010 1 21 2010 16 639 527672 4824509 518 40
18:01:08 4/4/2012 4 4 2012 18 677 523516 4824494 622 40
14:00:44 4/30/2009 4 30 2009 14 646 523337 4824494 622 40
10:00:42 4/20/2009 4 20 2009 10 645 526095 4824506 524 40
0:00:49 4/20/2010 4 20 2010 0 652 523459 4824497 622 40
16:00:53 4/6/2010 4 6 2010 16 646 524667 4824502 528 40
18:00:56 12/26/2012 12 26 2012 18 666 524765 4824502 527 40
2:00:37 4/15/2008 4 15 2008 2 637 522981 4824497 660 28
8:00:56 4/27/2011 4 27 2011 8 650 523385 4824501 622 40
2:00:53 4/16/2014 4 16 2014 2 913 524075 4824505 615 40
18:00:47 1/29/2010 1 29 2010 18 642 523198 4824502 622 40
22:00:22 4/19/2010 4 19 2010 22 652 523455 4824503 622 40
18:00:41 1/22/2013 1 22 2013 18 670 528049 4824521 520 40
0:00:54 4/27/2012 4 27 2012 0 657 524063 4824506 615 40
10:00:50 4/11/2012 4 11 2012 10 666 525481 4824513 526 40
16:00:27 1/13/2013 1 13 2013 16 670 523564 4824507 623 40
4:00:48 4/15/2010 4 15 2010 4 644 525976 4824516 524 40
6:00:47 4/15/2010 4 15 2010 6 644 525974 4824516 524 40
8:00:53 1/30/2010 1 30 2010 8 642 523294 4824507 622 40
14:00:55 4/27/2011 4 27 2011 14 650 523623 4824511 623 40
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18:00:43 4/21/2014 4 21 2014 18 908 524902 4824517 527 40
0:00:50 4/7/2009 4 7 2009 0 642 522990 4824510 660 28
18:00:48 12/1/2010 12 1 2010 18 650 523976 4824514 615 40
4:00:55 4/7/2009 4 7 2009 4 642 522988 4824511 660 28
2:00:45 4/7/2009 4 7 2009 2 642 522987 4824512 660 28
6:00:47 4/7/2009 4 7 2009 6 642 522989 4824512 660 28
18:00:54 4/9/2012 4 9 2012 18 674 522754 4824511 679 12
22:00:54 1/13/2014 1 13 2014 22 913 528725 4824535 523 40
16:00:43 4/15/2008 4 15 2008 16 637 523098 4824514 660 28
8:00:53 1/8/2010 1 8 2010 8 642 523833 4824517 623 40
10:00:56 1/30/2010 1 30 2010 10 642 523458 4824517 622 40
12:00:47 1/11/2013 1 11 2013 12 670 523353 4824516 622 40
14:00:54 4/23/2011 4 23 2011 14 655 523808 4824518 623 40
4:00:41 11/22/2010 11 22 2010 4 651 526350 4824528 524 40
6:00:48 1/30/2010 1 30 2010 6 642 523285 4824517 622 40
4:00:56 1/30/2010 1 30 2010 4 642 523283 4824518 622 40
18:00:24 4/26/2010 4 26 2010 18 640 523474 4824519 622 40
16:00:42 4/27/2011 4 27 2011 16 650 523656 4824519 623 40
16:00:54 2/9/2010 2 9 2010 16 644 530043 4824546 514 40
18:00:44 5/4/2011 5 4 2011 18 658 523671 4824521 623 40
16:00:51 4/20/2009 4 20 2009 16 648 526705 4824533 521 40
10:00:44 4/21/2014 4 21 2014 10 908 524445 4824527 528 40
6:00:44 12/7/2013 12 7 2013 6 916 528193 4824543 520 40
22:00:49 5/1/2012 5 1 2012 22 676 523286 4824524 622 40
14:00:48 1/13/2013 1 13 2013 14 670 523541 4824525 622 40
10:00:23 4/21/2012 4 21 2012 10 666 525257 4824531 526 40
14:01:39 4/6/2010 4 6 2010 14 640 525660 4824533 525 40
14:00:43 4/13/2010 4 13 2010 14 642 524605 4824529 528 40
20:01:23 12/30/2013 12 30 2013 20 916 527957 4824543 518 40
16:00:33 4/30/2009 4 30 2009 16 646 523231 4824527 622 40
18:00:49 1/31/2010 1 31 2010 18 639 524164 4824530 615 40
22:00:42 1/9/2010 1 9 2010 22 642 525082 4824537 527 40
16:00:47 4/21/2014 4 21 2014 16 908 525018 4824537 527 40
6:00:54 4/17/2009 4 17 2009 6 637 523041 4824530 660 28
4:00:42 4/17/2009 4 17 2009 4 637 523040 4824531 660 28
18:00:53 11/26/2010 11 26 2010 18 650 528003 4824550 520 40
2:00:49 4/17/2009 4 17 2009 2 637 523040 4824534 660 28
10:00:07 1/13/2013 1 13 2013 10 670 523461 4824536 622 40
16:00:41 4/22/2009 4 22 2009 16 645 525555 4824544 526 40
18:01:41 4/12/2010 4 12 2010 18 642 526135 4824546 524 40
16:00:24 4/21/2009 4 21 2009 16 645 525923 4824546 525 40
22:00:11 4/6/2009 4 6 2009 22 642 522948 4824536 679 12
10:00:49 5/3/2008 5 3 2008 10 636 525436 4824545 526 40
18:00:41 4/20/2009 4 20 2009 18 645 526731 4824551 521 40
14:00:54 4/13/2010 4 13 2010 14 639 529262 4824563 519 40
16:00:23 2/7/2013 2 7 2013 16 666 524115 4824543 615 40
12:00:42 4/25/2011 4 25 2011 12 655 523648 4824543 623 40
0:00:43 1/23/2013 1 23 2013 0 670 528024 4824561 520 40
2:00:41 4/20/2010 4 20 2010 2 652 523439 4824544 622 40
22:00:53 1/22/2013 1 22 2013 22 670 528020 4824562 520 40
20:00:37 12/26/2012 12 26 2012 20 666 524759 4824550 527 40
0:00:53 1/30/2010 1 30 2010 0 642 523241 4824544 622 40
6:00:20 4/20/2010 4 20 2010 6 652 523468 4824545 622 40
2:00:42 11/29/2009 11 29 2009 2 643 523166 4824545 622 40
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18:00:53 1/9/2010 1 9 2010 18 642 525084 4824552 527 40
2:00:54 1/30/2010 1 30 2010 2 642 523244 4824545 622 40
10:00:14 4/14/2008 4 14 2008 10 637 523054 4824545 660 28
18:00:54 12/10/2013 12 10 2013 18 909 529228 4824569 519 40
2:01:29 2/9/2013 2 9 2013 2 666 522774 4824546 679 12
2:00:53 11/30/2010 11 30 2010 2 642 524029 4824550 615 40
8:00:54 2/9/2013 2 9 2013 8 666 522784 4824547 679 12
6:00:54 1/13/2013 1 13 2013 6 670 523503 4824550 622 40
20:00:53 1/22/2013 1 22 2013 20 670 528020 4824567 520 40
8:00:42 1/13/2013 1 13 2013 8 670 523505 4824551 622 40
12:00:44 4/14/2008 4 14 2008 12 637 523132 4824550 660 28
4:00:47 2/9/2013 2 9 2013 4 666 522778 4824550 679 12
18:00:56 4/5/2010 4 5 2010 18 640 523244 4824551 622 40
8:00:42 4/21/2010 4 21 2010 8 640 526539 4824565 521 40
16:00:53 4/25/2011 4 25 2011 16 655 523615 4824554 623 40
14:00:55 3/25/2014 3 25 2014 14 913 530204 4824582 514 40
6:00:53 2/9/2013 2 9 2013 6 666 522770 4824554 679 12
12:00:26 1/31/2010 1 31 2010 12 644 526045 4824567 524 40
10:00:24 2/2/2010 2 2 2010 10 639 524426 4824562 528 40
14:00:31 4/14/2008 4 14 2008 14 637 523131 4824557 660 28
22:00:56 12/12/2010 12 12 2010 22 639 527852 4824576 518 40
22:01:01 4/21/2012 4 21 2012 22 665 523520 4824559 622 40
18:00:56 12/24/2012 12 24 2012 18 666 526992 4824575 516 40
12:00:51 2/2/2010 2 2 2010 12 639 524433 4824565 528 40
10:00:36 4/15/2008 4 15 2008 10 637 523123 4824564 660 28
8:00:48 4/15/2008 4 15 2008 8 637 523134 4824565 660 28
22:00:48 4/5/2010 4 5 2010 22 640 523257 4824566 622 40
16:00:53 1/30/2010 1 30 2010 16 644 525093 4824574 527 40
0:00:56 4/22/2012 4 22 2012 0 665 523516 4824570 622 40
2:00:46 4/22/2012 4 22 2012 2 676 523203 4824570 622 40
10:00:53 4/11/2012 4 11 2012 10 675 525505 4824579 526 40
18:00:48 1/29/2010 1 29 2010 18 642 523211 4824571 622 40
10:00:54 4/3/2013 4 3 2013 10 671 524720 4824577 528 40
2:00:42 4/22/2012 4 22 2012 2 665 523511 4824574 622 40
16:00:53 5/1/2011 5 1 2011 16 650 523730 4824576 623 40
4:00:47 5/1/2012 5 1 2012 4 676 524244 4824579 615 40
20:01:17 1/13/2014 1 13 2014 20 913 528819 4824597 522 40
14:00:19 4/15/2008 4 15 2008 14 637 523128 4824577 660 28
12:01:08 4/30/2009 4 30 2009 12 648 523219 4824578 622 40
22:00:47 1/29/2010 1 29 2010 22 642 523210 4824579 622 40
12:00:56 4/13/2010 4 13 2010 12 644 526766 4824592 521 40
4:00:54 4/22/2012 4 22 2012 4 676 523200 4824579 622 40
8:01:11 4/25/2010 4 25 2010 8 746 523576 4824583 623 40
8:00:44 4/6/2010 4 6 2010 8 653 524236 4824585 615 40
7:09:54 5/16/2013 5 16 2013 7 657 523261 4824582 622 40
18:00:44 11/28/2011 11 28 2011 18 801 523025 4824581 679 12
18:00:55 12/21/2013 12 21 2013 18 916 530100 4824613 514 40
18:01:09 11/29/2012 11 29 2012 18 671 522834 4824584 679 12
0:00:42 4/22/2012 4 22 2012 0 676 523382 4824587 622 40
14:00:54 1/11/2013 1 11 2013 14 670 523450 4824588 622 40
16:00:54 12/25/2012 12 25 2012 16 666 525844 4824597 525 40
18:00:42 4/21/2009 4 21 2009 18 645 525928 4824598 525 40
0:00:54 1/13/2013 1 13 2013 0 670 523483 4824590 622 40
10:00:47 4/13/2010 4 13 2010 10 644 526762 4824602 521 40
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4:00:54 12/14/2013 12 14 2013 4 913 529775 4824616 515 40
22:00:47 12/26/2012 12 26 2012 22 666 524728 4824596 528 40
12:00:53 2/10/2010 2 10 2010 12 644 529713 4824618 515 40
14:01:24 2/10/2010 2 10 2010 14 644 529715 4824618 515 40
2:00:41 1/13/2013 1 13 2013 2 670 523471 4824595 622 40
16:00:24 5/1/2011 5 1 2011 16 667 523941 4824597 623 40
0:00:48 4/13/2010 4 13 2010 0 650 523166 4824595 622 40
16:00:13 1/11/2013 1 11 2013 16 670 523447 4824596 622 40
12:00:48 4/20/2009 4 20 2009 12 641 522991 4824595 679 12
4:00:50 1/13/2013 1 13 2013 4 670 523469 4824597 622 40
6:00:30 4/30/2010 4 30 2010 6 639 524314 4824601 615 40
6:00:41 4/26/2009 4 26 2009 6 634 523379 4824599 622 40
10:01:07 1/12/2013 1 12 2013 10 670 523488 4824600 622 40
14:00:54 1/30/2010 1 30 2010 14 639 524609 4824604 528 40
14:00:24 4/30/2009 4 30 2009 14 648 523289 4824601 622 40
2:00:49 1/23/2013 1 23 2013 2 670 528020 4824620 520 40
0:00:47 4/28/2012 4 28 2012 0 657 523101 4824602 660 28
16:00:48 4/16/2010 4 16 2010 16 652 525029 4824610 527 40
8:00:12 4/6/2010 4 6 2010 8 746 523910 4824607 623 40
14:00:39 1/12/2013 1 12 2013 14 670 523494 4824608 622 40
4:01:21 1/23/2013 1 23 2013 4 670 528022 4824627 520 40
18:00:53 1/30/2010 1 30 2010 18 644 525467 4824617 526 40
22:00:54 4/13/2008 4 13 2008 22 637 523106 4824609 660 28
14:00:42 4/6/2010 4 6 2010 14 655 526002 4824620 524 40
10:01:18 2/10/2010 2 10 2010 10 644 529718 4824636 515 40
22:00:28 1/12/2013 1 12 2013 22 670 523501 4824612 622 40
12:00:47 4/3/2013 4 3 2013 12 671 524770 4824617 527 40
18:00:54 12/25/2012 12 25 2012 18 666 525772 4824621 525 40
18:00:54 4/12/2010 4 12 2010 18 639 527057 4824626 516 40
0:01:11 12/27/2012 12 27 2012 0 666 524675 4824619 528 40
18:00:47 4/18/2009 4 18 2009 18 642 525898 4824625 525 40
18:00:54 11/29/2012 11 29 2012 18 677 522784 4824613 679 12
8:00:46 12/27/2012 12 27 2012 8 666 524665 4824621 528 40
18:00:49 4/19/2010 4 19 2010 18 652 523891 4824618 623 40
18:00:42 4/18/2010 4 18 2010 18 640 526615 4824630 521 40
2:00:57 12/27/2012 12 27 2012 2 666 524678 4824623 528 40
18:00:54 1/12/2013 1 12 2013 18 670 523513 4824619 622 40
12:00:54 1/12/2013 1 12 2013 12 670 523496 4824619 622 40
18:00:55 4/13/2008 4 13 2008 18 637 522968 4824617 679 12
18:00:26 1/11/2013 1 11 2013 18 670 523495 4824619 622 40
6:00:54 12/27/2012 12 27 2012 6 666 524680 4824624 528 40
18:01:53 2/9/2010 2 9 2010 18 644 529832 4824645 515 40
16:00:56 1/12/2013 1 12 2013 16 670 523503 4824620 622 40
4:00:54 12/27/2012 12 27 2012 4 666 524680 4824625 528 40
8:00:26 1/23/2013 1 23 2013 8 670 528029 4824638 520 40
6:00:48 1/23/2013 1 23 2013 6 670 528030 4824638 520 40
18:00:53 1/21/2010 1 21 2010 18 639 527726 4824638 518 40
14:00:49 4/16/2010 4 16 2010 14 650 524570 4824625 528 40
8:01:11 12/14/2012 12 14 2012 8 665 527005 4824635 516 40
20:00:53 1/12/2013 1 12 2013 20 670 523504 4824622 622 40
18:00:53 2/9/2010 2 9 2010 18 644 529912 4824649 515 40
18:00:47 1/13/2013 1 13 2013 18 670 523462 4824624 658 26
22:00:53 2/9/2010 2 9 2010 22 644 529828 4824650 515 40
8:00:37 2/10/2010 2 10 2010 8 644 529782 4824650 515 40
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0:00:12 4/14/2008 4 14 2008 0 637 523087 4824626 675 17
8:00:59 2/8/2010 2 8 2010 8 644 527943 4824645 518 40
8:00:42 1/14/2013 1 14 2013 8 670 523509 4824629 658 26
6:01:11 2/10/2010 2 10 2010 6 644 529784 4824654 515 40
6:01:07 1/14/2013 1 14 2013 6 670 523506 4824630 658 26
4:01:18 4/30/2010 4 30 2010 4 639 524322 4824634 614 40
4:01:50 2/10/2010 2 10 2010 4 644 529774 4824657 515 40
6:00:41 1/12/2013 1 12 2013 6 670 523498 4824632 658 26
16:00:23 4/10/2010 4 10 2010 16 642 529638 4824658 515 40
6:00:47 2/8/2010 2 8 2010 6 644 527947 4824652 518 40
2:00:59 2/10/2010 2 10 2010 2 644 529812 4824662 515 40
8:00:42 1/12/2013 1 12 2013 8 670 523489 4824640 658 26
22:00:41 11/17/2013 11 17 2013 22 914 522745 4824638 677 0
22:00:53 4/26/2010 4 26 2010 22 746 523360 4824641 658 26
10:00:54 4/18/2009 4 18 2009 10 646 523362 4824641 658 26
10:00:44 4/14/2009 4 14 2009 10 637 523151 4824641 658 26
18:00:41 3/29/2013 3 29 2013 18 677 524157 4824645 614 40
8:00:27 4/14/2009 4 14 2009 8 637 523141 4824642 659 0
9:00:53 4/12/2010 4 12 2010 9 801 522725 4824642 677 0
12:01:11 4/15/2008 4 15 2008 12 637 523111 4824643 675 17
20:00:43 12/21/2012 12 21 2012 20 665 523976 4824646 614 40
12:00:53 4/27/2012 4 27 2012 12 657 523463 4824647 658 26
10:00:53 1/8/2010 1 8 2010 10 642 524187 4824649 614 40
2:00:49 1/12/2013 1 12 2013 2 670 523517 4824650 658 26
18:00:53 4/12/2010 4 12 2010 18 644 527078 4824664 499 40
0:00:53 1/12/2013 1 12 2013 0 670 523519 4824651 658 26
10:00:48 4/12/2014 4 12 2014 10 909 524922 4824656 510 40
10:00:42 4/19/2010 4 19 2010 10 652 523933 4824653 621 40
4:00:24 1/12/2013 1 12 2013 4 670 523518 4824652 658 26
6:00:49 11/22/2010 11 22 2010 6 651 526358 4824665 507 40
0:00:53 2/10/2010 2 10 2010 0 644 529837 4824680 498 40
22:00:14 1/11/2013 1 11 2013 22 670 523500 4824657 658 26
2:00:48 1/22/2010 1 22 2010 2 639 527473 4824672 500 40
14:00:47 2/8/2010 2 8 2010 14 639 526718 4824673 506 40
20:00:49 1/11/2013 1 11 2013 20 670 523497 4824663 658 26
8:00:43 4/19/2010 4 19 2010 8 652 524000 4824665 614 40
14:00:56 1/8/2010 1 8 2010 14 642 523702 4824665 621 40
8:00:43 4/5/2012 4 5 2012 8 677 523604 4824665 621 40
16:00:24 1/8/2010 1 8 2010 16 642 523700 4824666 621 40
10:00:57 4/12/2014 4 12 2014 10 908 524926 4824672 510 40
22:00:47 4/5/2010 4 5 2010 22 650 523709 4824669 621 40
16:00:52 4/23/2011 4 23 2011 16 665 522931 4824672 675 17
18:00:59 2/8/2010 2 8 2010 18 639 526757 4824687 506 40
14:00:54 4/10/2010 4 10 2010 14 655 529624 4824700 498 40
16:00:18 1/31/2010 1 31 2010 16 639 524142 4824681 614 40
2:00:48 4/20/2008 4 20 2008 2 637 523483 4824679 658 26
10:00:53 2/11/2013 2 11 2013 10 666 523313 4824683 658 26
18:00:12 4/19/2010 4 19 2010 18 652 523856 4824689 621 40
12:00:44 4/18/2009 4 18 2009 12 646 523576 4824689 621 40
12:00:22 2/8/2010 2 8 2010 12 639 526751 4824703 506 40
20:00:49 12/11/2013 12 11 2013 20 909 528462 4824713 505 40
12:01:11 4/27/2011 4 27 2011 12 650 523389 4824697 658 26
6:00:39 4/14/2008 4 14 2008 6 637 523131 4824697 675 17
10:00:53 4/21/2009 4 21 2009 10 641 523279 4824698 658 26
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10:01:18 4/27/2012 4 27 2012 10 657 523545 4824700 658 26
4:00:54 4/14/2008 4 14 2008 4 637 523130 4824700 675 17
8:00:48 4/6/2010 4 6 2010 8 655 524357 4824706 511 40
14:01:24 4/6/2010 4 6 2010 14 644 525737 4824711 508 40
14:01:24 4/17/2009 4 17 2009 14 648 523293 4824703 658 26
22:00:50 12/13/2013 12 13 2013 22 909 528474 4824724 505 40
8:01:57 4/18/2009 4 18 2009 8 646 523346 4824705 658 26
4:00:54 4/22/2012 4 22 2012 4 665 523583 4824707 621 40
10:00:47 5/6/2009 5 6 2009 10 648 523484 4824708 658 26
18:00:35 4/3/2013 4 3 2013 18 671 525053 4824715 510 40
16:00:41 4/5/2012 4 5 2012 16 666 526151 4824719 507 40
2:00:48 4/14/2008 4 14 2008 2 637 523128 4824709 675 17
12:00:56 4/21/2011 4 21 2011 12 668 525982 4824721 507 40
14:01:18 12/25/2013 12 25 2013 14 916 528070 4824730 503 40
14:00:48 1/30/2010 1 30 2010 14 642 523698 4824713 621 40
16:00:50 2/8/2010 2 8 2010 16 639 526711 4824725 506 40
12:00:44 4/17/2009 4 17 2009 12 648 523291 4824713 658 26
18:00:55 4/25/2010 4 25 2010 18 650 524084 4824716 614 40
14:00:41 4/5/2012 4 5 2012 14 666 526158 4824732 507 40
10:00:40 4/25/2010 4 25 2010 10 746 523549 4824722 621 40
10:00:47 4/21/2011 4 21 2011 10 668 525966 4824731 508 40
8:00:23 5/1/2011 5 1 2011 8 650 523534 4824723 658 26
8:00:44 4/30/2008 4 30 2008 8 637 523461 4824723 658 26
2:00:54 3/26/2014 3 26 2014 2 913 526970 4824737 499 40
16:00:53 12/24/2012 12 24 2012 16 666 526994 4824739 499 40
14:00:56 4/10/2010 4 10 2010 14 642 529637 4824751 498 40
12:00:42 1/30/2010 1 30 2010 12 642 523550 4824728 621 40
8:00:53 4/12/2014 4 12 2014 8 913 523395 4824728 658 26
8:01:23 4/14/2008 4 14 2008 8 637 523081 4824727 675 17
10:00:43 3/29/2013 3 29 2013 10 658 523345 4824729 658 26
16:00:26 2/1/2010 2 1 2010 16 644 525211 4824736 509 40
12:01:37 3/29/2013 3 29 2013 12 677 523334 4824729 658 26
14:01:24 4/25/2010 4 25 2010 14 640 523560 4824730 621 40
8:00:48 4/27/2010 4 27 2010 8 640 523374 4824730 658 26
16:00:49 11/22/2010 11 22 2010 16 651 525842 4824739 508 40
12:00:35 4/25/2010 4 25 2010 12 640 523389 4824730 658 26
16:00:53 4/30/2009 4 30 2009 16 648 523113 4824730 675 17
14:00:54 1/31/2010 1 31 2010 14 639 524130 4824734 614 40
10:00:53 4/27/2010 4 27 2010 10 640 523373 4824733 658 26
12:00:59 2/11/2013 2 11 2013 12 666 523432 4824734 658 26
16:00:25 5/1/2012 5 1 2012 16 676 524469 4824738 511 40
14:01:05 3/29/2013 3 29 2013 14 677 524068 4824737 614 40
16:00:56 3/29/2013 3 29 2013 16 677 524098 4824738 614 40
12:01:13 5/1/2012 5 1 2012 12 676 524456 4824744 511 40
18:00:51 5/1/2012 5 1 2012 18 676 524474 4824745 511 40
10:00:49 5/4/2011 5 4 2011 10 658 523390 4824741 658 26
8:00:47 4/20/2010 4 20 2010 8 652 523532 4824742 658 26
10:00:38 4/27/2011 4 27 2011 10 650 523367 4824742 658 26
10:00:33 12/24/2012 12 24 2012 10 666 527107 4824756 499 40
14:00:24 5/1/2012 5 1 2012 14 676 524465 4824746 511 40
10:01:41 5/5/2010 5 5 2010 10 642 523392 4824743 658 26
0:00:44 4/27/2011 4 27 2011 0 650 523117 4824743 675 17
8:00:48 4/6/2010 4 6 2010 8 640 524685 4824749 511 40
14:00:39 5/1/2011 5 1 2011 14 667 523884 4824747 621 40
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10:00:53 4/25/2010 4 25 2010 10 640 523392 4824745 658 26
4:01:05 1/14/2013 1 14 2013 4 670 523389 4824746 658 26
8:00:53 4/27/2012 4 27 2012 8 657 523528 4824748 658 26
10:00:44 4/30/2008 4 30 2008 10 637 523455 4824748 658 26
0:01:59 4/6/2010 4 6 2010 0 646 523217 4824749 676 14
0:01:29 1/14/2013 1 14 2013 0 670 523371 4824750 658 26
22:00:57 4/26/2011 4 26 2011 22 650 523110 4824750 675 17
2:00:54 1/14/2013 1 14 2013 2 670 523392 4824751 658 26
8:01:03 4/6/2010 4 6 2010 8 652 524533 4824756 511 40
22:00:53 1/13/2013 1 13 2013 22 670 523362 4824752 658 26
20:00:56 1/13/2013 1 13 2013 20 670 523365 4824752 658 26
8:00:43 2/11/2013 2 11 2013 8 666 523233 4824752 658 26
2:00:41 2/8/2010 2 8 2010 2 644 527848 4824770 502 40
10:00:55 4/12/2012 4 12 2012 10 678 523733 4824754 621 40
12:00:37 3/29/2013 3 29 2013 12 658 523352 4824753 658 26
10:00:54 4/15/2010 4 15 2010 10 642 526033 4824766 507 40
8:01:25 4/6/2010 4 6 2010 8 644 524801 4824762 510 40
0:01:26 4/6/2010 4 6 2010 0 650 523939 4824760 621 40
12:00:41 1/8/2010 1 8 2010 12 642 523865 4824761 621 40
18:00:55 4/20/2008 4 20 2008 18 637 523131 4824759 675 17
10:00:53 4/9/2012 4 9 2012 10 674 523327 4824760 658 26
16:00:42 4/5/2012 4 5 2012 16 677 523447 4824767 658 26
10:00:50 4/6/2010 4 6 2010 10 652 524533 4824772 511 40
16:01:24 4/25/2010 4 25 2010 16 640 523461 4824770 658 26
16:00:37 4/30/2008 4 30 2008 16 637 523961 4824773 614 40
6:00:30 11/18/2010 11 18 2010 6 639 523981 4824775 614 40
12:00:43 4/21/2009 4 21 2009 12 641 523364 4824775 658 26
12:00:42 4/21/2014 4 21 2014 12 908 524852 4824780 510 40
18:00:53 2/10/2010 2 10 2010 18 639 525037 4824782 510 40
0:01:50 4/6/2010 4 6 2010 0 644 524184 4824780 614 40
16:01:21 4/3/2012 4 3 2012 16 677 523422 4824779 658 26
16:00:48 11/29/2012 11 29 2012 16 671 523069 4824779 675 17
8:00:42 4/12/2010 4 12 2010 8 654 524670 4824785 511 40
16:00:54 11/29/2012 11 29 2012 16 677 523054 4824781 675 17
14:01:06 4/3/2012 4 3 2012 14 677 523407 4824783 658 26
10:00:42 11/30/2010 11 30 2010 10 801 525332 4824791 509 40
12:00:42 4/25/2010 4 25 2010 12 746 523545 4824788 658 26
14:00:53 2/1/2010 2 1 2010 14 644 525438 4824795 509 40
16:00:47 12/21/2013 12 21 2013 16 916 530070 4824816 497 40
18:00:42 4/20/2009 4 20 2009 18 645 526503 4824803 506 40
12:00:48 2/1/2010 2 1 2010 12 644 525442 4824799 509 40
12:00:55 4/3/2012 4 3 2012 12 677 523408 4824792 658 26
14:00:43 12/21/2013 12 21 2013 14 916 530071 4824820 497 40
8:00:56 12/11/2013 12 11 2013 8 909 528551 4824814 505 40
2:00:47 2/1/2010 2 1 2010 2 644 525437 4824802 509 40
18:00:40 3/29/2013 3 29 2013 18 658 524176 4824798 614 40
10:00:53 2/1/2010 2 1 2010 10 644 525444 4824804 509 40
14:00:42 4/16/2010 4 16 2010 14 655 524840 4824802 510 40
4:00:43 4/30/2010 4 30 2010 4 650 524438 4824801 511 40
16:01:20 4/13/2014 4 13 2014 16 908 523531 4824798 658 26
8:00:18 4/15/2010 4 15 2010 8 642 525842 4824808 508 40
16:00:33 1/31/2010 1 31 2010 16 644 525457 4824808 509 40
14:00:54 4/30/2008 4 30 2008 14 637 523907 4824803 621 40
16:00:47 4/17/2009 4 17 2009 16 648 524208 4824805 614 40
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10:01:01 5/1/2011 5 1 2011 10 650 523485 4824804 658 26
0:00:53 2/1/2010 2 1 2010 0 644 525432 4824812 509 40
4:00:54 2/1/2010 2 1 2010 4 644 525476 4824813 509 40
18:00:49 5/8/2010 5 8 2010 18 652 524789 4824813 510 40
8:00:14 4/6/2010 4 6 2010 8 646 524463 4824811 511 40
14:00:49 4/21/2009 4 21 2009 14 641 523386 4824808 658 26
14:00:55 4/21/2014 4 21 2014 14 908 524880 4824814 510 40
18:00:54 1/31/2010 1 31 2010 18 644 525430 4824816 509 40
18:01:10 4/25/2010 4 25 2010 18 644 524138 4824813 614 40
0:00:42 2/8/2010 2 8 2010 0 639 526586 4824822 506 40
16:00:42 4/27/2010 4 27 2010 16 640 523810 4824812 621 40
18:01:23 4/26/2010 4 26 2010 18 746 523618 4824813 621 40
10:00:54 5/2/2011 5 2 2011 10 650 523459 4824813 658 26
14:00:41 4/22/2009 4 22 2009 14 645 525442 4824821 509 40
10:00:53 2/8/2010 2 8 2010 10 639 526588 4824826 506 40
18:00:47 11/26/2010 11 26 2010 18 642 528638 4824835 505 40
6:00:47 2/11/2013 2 11 2013 6 666 523247 4824816 676 14
4:00:54 2/11/2013 2 11 2013 4 666 523251 4824816 676 14
18:00:55 2/8/2010 2 8 2010 18 639 525466 4824824 509 40
10:00:53 2/9/2013 2 9 2013 10 666 523043 4824815 675 17
16:00:53 4/25/2010 4 25 2010 16 746 523538 4824820 658 26
6:01:04 2/1/2010 2 1 2010 6 644 525491 4824828 509 40
12:00:53 4/9/2012 4 9 2012 12 674 523316 4824820 658 26
10:00:48 4/6/2010 4 6 2010 10 653 524548 4824826 511 40
14:01:37 4/27/2010 4 27 2010 14 640 523845 4824824 621 40
6:00:33 4/26/2010 4 26 2010 6 644 524044 4824825 614 40
14:00:44 1/31/2010 1 31 2010 14 644 525489 4824831 509 40
8:00:54 2/1/2010 2 1 2010 8 644 525492 4824832 509 40
0:00:56 4/30/2010 4 30 2010 0 639 524453 4824828 511 40
20:00:32 12/5/2013 12 5 2013 20 909 528803 4824846 504 40
18:00:48 1/31/2010 1 31 2010 18 644 525435 4824834 509 40
14:00:32 4/17/2009 4 17 2009 14 637 523339 4824827 658 26
8:00:27 11/29/2011 11 29 2011 8 801 523263 4824827 676 14
6:00:55 2/8/2010 2 8 2010 6 639 526606 4824840 506 40
8:00:41 2/8/2010 2 8 2010 8 639 526603 4824840 506 40
12:00:41 4/30/2008 4 30 2008 12 637 523846 4824831 621 40
12:00:44 4/10/2012 4 10 2012 12 678 525382 4824837 509 40
6:00:47 3/26/2014 3 26 2014 6 913 526978 4824845 499 40
10:00:55 4/17/2009 4 17 2009 10 637 523275 4824831 676 14
4:00:53 4/26/2010 4 26 2010 4 644 523987 4824834 614 40
22:00:55 1/31/2010 1 31 2010 22 644 525434 4824841 509 40
12:00:48 4/10/2012 4 10 2012 12 658 525387 4824841 509 40
10:00:54 11/30/2010 11 30 2010 10 639 524961 4824839 510 40
8:00:53 12/29/2012 12 29 2012 8 666 524312 4824837 614 40
10:00:47 4/20/2010 4 20 2010 10 652 523461 4824834 658 26
12:00:42 4/17/2009 4 17 2009 12 637 523267 4824834 676 14
2:00:53 2/8/2010 2 8 2010 2 639 526593 4824846 506 40
12:00:56 5/1/2011 5 1 2011 12 667 523489 4824837 658 26
12:00:54 1/7/2010 1 7 2010 12 642 524039 4824839 614 40
10:00:54 1/7/2010 1 7 2010 10 642 524114 4824839 614 40
2:00:53 4/30/2010 4 30 2010 2 639 524453 4824841 511 40
8:00:54 1/7/2010 1 7 2010 8 642 524119 4824840 614 40
22:00:26 2/8/2010 2 8 2010 22 639 525432 4824845 509 40
14:00:31 4/10/2012 4 10 2012 14 678 525383 4824847 509 40
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4:00:42 3/26/2014 3 26 2014 4 913 526987 4824854 499 40
2:01:17 12/10/2012 12 10 2012 2 665 523178 4824841 676 14
2:00:54 2/11/2013 2 11 2013 2 666 523207 4824842 676 14
14:00:23 4/10/2012 4 10 2012 14 658 525389 4824850 509 40
8:00:14 4/17/2009 4 17 2009 8 637 523117 4824846 675 17
16:00:42 4/2/2013 4 2 2013 16 671 524587 4824851 511 40
12:01:40 4/15/2010 4 15 2010 12 652 523528 4824848 658 26
22:00:53 5/3/2012 5 3 2012 22 676 523354 4824847 658 26
4:00:54 2/8/2010 2 8 2010 4 639 526604 4824861 506 40
12:00:35 2/7/2010 2 7 2010 12 639 526648 4824863 506 40
10:00:53 4/11/2012 4 11 2012 10 671 525347 4824858 509 40
14:00:42 4/19/2010 4 19 2010 14 652 523633 4824855 621 40
0:01:41 4/6/2010 4 6 2010 0 642 523257 4824856 676 14
20:00:48 2/9/2013 2 9 2013 20 666 523314 4824859 658 26
16:00:54 1/7/2010 1 7 2010 16 642 524009 4824862 614 40
14:00:54 2/7/2010 2 7 2010 14 639 526636 4824874 506 40
8:00:40 1/6/2010 1 6 2010 8 642 524095 4824866 614 40
18:00:24 3/23/2010 3 23 2010 18 746 526062 4824874 507 40
10:00:48 4/6/2010 4 6 2010 10 746 524449 4824868 511 40
2:00:44 5/4/2012 5 4 2012 2 676 523364 4824865 658 26
10:00:44 12/27/2012 12 27 2012 10 666 524869 4824871 510 40
18:00:53 4/30/2010 4 30 2010 18 652 525752 4824874 508 40
10:00:12 2/25/2012 2 25 2012 10 666 528944 4824888 504 40
14:00:45 1/7/2010 1 7 2010 14 642 524009 4824869 614 40
6:01:12 12/29/2012 12 29 2012 6 666 524292 4824871 614 40
12:00:08 4/19/2010 4 19 2010 12 652 523658 4824869 621 40
22:00:24 2/9/2013 2 9 2013 22 666 523316 4824868 658 26
8:00:56 4/22/2012 4 22 2012 8 671 523515 4824871 658 26
10:01:42 5/3/2012 5 3 2012 10 676 523521 4824872 658 26
14:00:49 4/15/2010 4 15 2010 14 652 523498 4824873 658 26
16:00:41 4/11/2012 4 11 2012 16 666 525991 4824883 507 40
16:00:47 2/7/2010 2 7 2010 16 639 526634 4824888 506 40
14:01:28 3/31/2013 3 31 2013 14 671 523585 4824878 621 40
10:00:47 4/6/2010 4 6 2010 10 646 524511 4824883 511 40
12:00:49 4/13/2010 4 13 2010 12 639 529085 4824905 504 40
18:01:12 5/7/2011 5 7 2011 18 650 523722 4824885 621 40
18:00:54 4/21/2010 4 21 2010 18 640 527465 4824900 500 40
14:00:53 4/25/2010 4 25 2010 14 746 523509 4824887 658 26
14:00:54 5/3/2012 5 3 2012 14 676 523458 4824889 658 26
18:00:53 5/3/2012 5 3 2012 18 676 523446 4824890 658 26
22:00:48 4/12/2010 4 12 2010 22 642 526129 4824900 507 40
0:00:53 2/8/2010 2 8 2010 0 644 528300 4824910 503 40
18:00:54 2/7/2010 2 7 2010 18 639 526622 4824905 506 40
18:00:56 2/7/2010 2 7 2010 18 639 526589 4824906 506 40
2:01:51 4/25/2010 4 25 2010 2 746 524209 4824897 614 40
22:00:43 2/7/2010 2 7 2010 22 639 526586 4824907 506 40
14:00:50 2/4/2010 2 4 2010 14 644 527413 4824912 500 40
18:00:55 4/13/2010 4 13 2010 18 746 524407 4824901 511 40
0:00:53 4/12/2010 4 12 2010 0 746 524752 4824903 511 40
0:00:53 2/9/2010 2 9 2010 0 639 525356 4824906 509 40
18:00:47 2/4/2010 2 4 2010 18 642 526237 4824914 507 40
10:00:50 5/5/2009 5 5 2009 10 648 523538 4824905 658 26
4:00:47 12/29/2012 12 29 2012 4 666 524334 4824908 614 40
22:00:45 4/12/2010 4 12 2010 22 639 527802 4824923 502 40
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18:00:54 4/26/2010 4 26 2010 18 640 523789 4824908 621 40
10:00:24 12/30/2011 12 30 2011 10 665 530355 4824936 497 40
12:00:22 1/31/2010 1 31 2010 12 639 524317 4824915 614 40
2:00:50 4/12/2010 4 12 2010 2 746 524763 4824917 510 40
8:00:53 4/22/2012 4 22 2012 8 676 523569 4824917 621 40
16:01:48 4/15/2010 4 15 2010 16 652 523483 4824919 658 26
16:00:24 4/6/2010 4 6 2010 16 652 524731 4824924 511 40
0:00:53 4/12/2010 4 12 2010 0 655 524786 4824925 510 40
6:01:18 5/4/2012 5 4 2012 6 676 523367 4824920 658 26
14:00:26 2/2/2010 2 2 2010 14 639 524803 4824926 510 40
0:01:15 4/6/2010 4 6 2010 0 640 524087 4824924 614 40
18:00:53 4/30/2008 4 30 2008 18 637 524235 4824925 614 40
10:00:53 1/31/2010 1 31 2010 10 639 524309 4824930 614 40
16:01:25 4/26/2010 4 26 2010 16 640 523793 4824928 621 40
10:00:12 2/7/2010 2 7 2010 10 639 526749 4824942 506 40
16:00:42 2/2/2010 2 2 2010 16 639 524821 4824935 510 40
10:01:01 4/21/2014 4 21 2014 10 907 523546 4824931 621 40
16:00:54 1/27/2012 1 27 2012 16 666 528280 4824950 503 40
10:00:50 4/22/2012 4 22 2012 10 671 523544 4824934 658 26
16:00:54 2/10/2010 2 10 2010 16 639 525007 4824940 510 40
14:00:54 4/3/2013 4 3 2013 14 671 525020 4824945 510 40
16:01:11 4/3/2013 4 3 2013 16 671 525016 4824948 510 40
12:00:41 4/26/2010 4 26 2010 12 640 523715 4824944 621 40
10:00:48 4/6/2010 4 6 2010 10 644 524945 4824950 510 40
10:00:50 4/5/2012 4 5 2012 10 677 523563 4824947 621 40
10:00:47 4/22/2012 4 22 2012 10 676 523588 4824948 621 40
16:00:52 1/30/2010 1 30 2010 16 642 523735 4824949 621 40
18:00:53 2/7/2010 2 7 2010 18 644 528416 4824968 505 40
20:00:38 2/10/2013 2 10 2013 20 666 523179 4824948 676 14
22:00:55 2/10/2013 2 10 2013 22 666 523177 4824950 676 14
12:01:17 2/10/2013 2 10 2013 12 666 523338 4824951 676 14
14:00:47 5/1/2011 5 1 2011 14 650 523762 4824953 621 40
0:00:49 2/11/2013 2 11 2013 0 666 523181 4824952 676 14
12:00:57 4/12/2012 4 12 2012 12 678 523756 4824955 621 40
22:01:19 11/22/2010 11 22 2010 22 651 529827 4824984 498 40
0:00:23 2/10/2013 2 10 2013 0 666 523238 4824959 676 14
14:00:41 4/12/2012 4 12 2012 14 678 523759 4824964 621 40
12:00:54 4/22/2012 4 22 2012 12 676 523580 4824964 621 40
12:00:32 4/18/2010 4 18 2010 12 746 525754 4824972 508 40
18:00:42 4/26/2010 4 26 2010 18 746 523757 4824964 621 40
10:01:07 2/10/2013 2 10 2013 10 666 523346 4824964 676 14
2:00:59 2/10/2013 2 10 2013 2 666 523230 4824964 676 14
18:01:01 4/5/2012 4 5 2012 18 673 525562 4824974 508 40
18:00:56 11/22/2010 11 22 2010 18 651 529878 4824993 498 40
14:02:48 4/26/2010 4 26 2010 14 640 523712 4824969 621 40
6:00:44 4/19/2010 4 19 2010 6 652 524099 4824971 614 40
8:00:48 2/10/2013 2 10 2013 8 666 523235 4824969 676 14
6:00:54 2/10/2013 2 10 2013 6 666 523229 4824969 676 14
4:01:11 2/10/2013 2 10 2013 4 666 523232 4824970 676 14
14:00:56 2/7/2013 2 7 2013 14 666 524198 4824975 614 40
16:01:29 3/31/2013 3 31 2013 16 671 523734 4824974 621 40
16:00:19 4/9/2012 4 9 2012 16 674 523589 4824973 621 40
16:00:24 4/19/2010 4 19 2010 16 652 523532 4824974 658 26
18:00:23 4/27/2012 4 27 2012 18 657 523630 4824979 621 40
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16:00:19 4/12/2012 4 12 2012 16 678 523908 4824980 621 40
4:00:54 1/31/2010 1 31 2010 4 639 524343 4824983 614 40
6:00:52 1/31/2010 1 31 2010 6 639 524343 4824983 614 40
18:00:45 1/30/2010 1 30 2010 18 642 523707 4824981 621 40
0:00:50 4/12/2010 4 12 2010 0 654 524857 4824985 510 40
8:00:54 1/31/2010 1 31 2010 8 639 524345 4824984 614 40
18:00:55 11/26/2010 11 26 2010 18 746 528931 4825006 504 40
4:00:54 1/22/2010 1 22 2010 4 639 528163 4825005 503 40
12:00:42 2/4/2010 2 4 2010 12 639 525925 4824999 508 40
4:00:20 4/19/2010 4 19 2010 4 652 524117 4824992 614 40
16:00:48 2/10/2013 2 10 2013 16 666 523472 4824990 658 26
16:00:56 4/27/2012 4 27 2012 16 657 523493 4824990 658 26
18:00:42 3/31/2013 3 31 2013 18 671 523792 4824993 621 40
8:01:35 4/26/2010 4 26 2010 8 746 523769 4824993 621 40
2:00:55 12/29/2012 12 29 2012 2 666 524305 4824997 614 40
18:00:41 4/19/2010 4 19 2010 18 746 526114 4825005 507 40
8:00:53 2/4/2010 2 4 2010 8 639 525849 4825004 508 40
10:00:53 2/4/2010 2 4 2010 10 639 525922 4825005 508 40
20:01:40 4/27/2012 4 27 2012 20 657 523604 4824998 621 40
6:00:53 2/4/2010 2 4 2010 6 639 525849 4825006 508 40
14:00:33 2/10/2013 2 10 2013 14 666 523458 4824998 658 26
6:00:54 1/7/2010 1 7 2010 6 642 524263 4825001 614 40
10:01:05 11/30/2010 11 30 2010 10 650 523994 4825004 614 40
2:00:55 4/19/2010 4 19 2010 2 652 524117 4825005 614 40
16:00:50 2/9/2013 2 9 2013 16 666 523424 4825010 676 14
14:01:28 2/9/2013 2 9 2013 14 666 523347 4825010 676 14
12:00:42 4/22/2012 4 22 2012 12 671 523599 4825011 621 40
0:00:21 12/29/2012 12 29 2012 0 666 524317 4825016 614 40
16:00:54 4/4/2012 4 4 2012 16 677 524095 4825018 614 40
14:00:54 4/28/2009 4 28 2009 14 639 525758 4825025 508 40
10:00:21 4/26/2009 4 26 2009 10 640 527137 4825031 499 40
14:00:50 4/6/2010 4 6 2010 14 746 524735 4825024 511 40
10:00:47 4/11/2012 4 11 2012 10 673 525263 4825026 509 40
10:00:56 1/22/2010 1 22 2010 10 639 528420 4825040 505 40
4:00:56 2/4/2010 2 4 2010 4 639 525829 4825030 508 40
12:00:41 4/15/2010 4 15 2010 12 642 525915 4825031 508 40
18:00:47 4/4/2012 4 4 2012 18 677 524051 4825024 614 40
4:00:41 1/7/2010 1 7 2010 4 642 524282 4825027 614 40
18:00:42 4/11/2012 4 11 2012 18 677 524293 4825027 614 40
10:00:23 1/9/2010 1 9 2010 10 642 525576 4825032 508 40
16:01:12 4/26/2010 4 26 2010 16 746 523797 4825026 656 33
12:00:53 12/25/2013 12 25 2013 12 916 527306 4825039 500 40
10:00:47 12/12/2010 12 12 2010 10 639 527486 4825040 500 40
16:01:25 4/25/2010 4 25 2010 16 650 524382 4825028 511 40
12:00:48 4/6/2010 4 6 2010 12 746 524682 4825030 511 40
14:01:23 3/29/2013 3 29 2013 14 658 523798 4825029 656 33
4:00:54 4/12/2010 4 12 2010 4 654 524773 4825033 510 40
12:00:15 4/6/2010 4 6 2010 12 652 524733 4825033 511 40
2:00:44 2/9/2010 2 9 2010 2 639 525300 4825035 509 40
14:00:53 4/6/2010 4 6 2010 14 653 524785 4825035 510 40
4:01:11 2/9/2010 2 9 2010 4 639 525294 4825038 509 40
16:00:53 4/25/2010 4 25 2010 16 644 524365 4825035 493 40
16:00:47 3/29/2013 3 29 2013 16 658 523790 4825033 656 33
12:00:42 4/17/2009 4 17 2009 12 642 523952 4825034 613 40
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14:00:49 4/17/2009 4 17 2009 14 642 523958 4825035 613 40
6:00:19 4/12/2010 4 12 2010 6 654 524765 4825038 492 40
18:00:54 2/2/2010 2 2 2010 18 639 524960 4825039 492 40
16:00:27 4/12/2014 4 12 2014 16 913 524096 4825039 613 40
22:00:47 2/7/2010 2 7 2010 22 644 528344 4825055 503 40
14:00:49 4/6/2010 4 6 2010 14 652 524746 4825041 493 40
14:00:21 2/4/2010 2 4 2010 14 639 525507 4825045 509 40
2:00:54 1/31/2010 1 31 2010 2 639 524429 4825041 493 40
12:00:41 4/6/2010 4 6 2010 12 653 524785 4825044 492 40
18:00:42 2/7/2010 2 7 2010 18 644 528345 4825058 503 40
0:00:49 4/20/2008 4 20 2008 0 637 523445 4825041 673 28
14:00:31 4/15/2014 4 15 2014 14 907 523991 4825043 613 40
14:00:49 4/12/2014 4 12 2014 14 913 524095 4825044 613 40
8:00:47 11/24/2013 11 24 2013 8 907 523673 4825043 656 33
14:01:24 4/6/2010 4 6 2010 14 646 524801 4825054 492 40
10:00:57 4/14/2014 4 14 2014 10 917 524227 4825053 613 40
8:01:03 4/14/2014 4 14 2014 8 917 524247 4825053 613 40
18:00:40 4/12/2014 4 12 2014 18 907 525128 4825057 492 40
18:00:42 4/19/2010 4 19 2010 18 640 526295 4825062 489 40
22:00:20 4/19/2008 4 19 2008 22 637 523473 4825051 673 28
8:00:53 2/7/2010 2 7 2010 8 639 526770 4825066 488 40
14:00:53 4/5/2012 4 5 2012 14 673 525942 4825064 490 40
16:01:26 2/7/2010 2 7 2010 16 644 528917 4825077 486 40
16:00:49 4/13/2014 4 13 2014 16 917 525052 4825062 492 40
6:00:54 2/9/2010 2 9 2010 6 639 525283 4825064 491 40
14:00:42 4/9/2012 4 9 2012 14 674 523508 4825057 673 28
4:00:52 4/12/2010 4 12 2010 4 746 524793 4825063 492 40
6:00:27 4/12/2010 4 12 2010 6 746 524796 4825063 492 40
8:00:42 2/9/2010 2 9 2010 8 639 525280 4825065 491 40
12:00:21 4/16/2010 4 16 2010 12 639 525269 4825068 491 40
12:00:42 4/6/2010 4 6 2010 12 646 524786 4825071 492 40
14:01:24 4/5/2012 4 5 2012 14 677 523650 4825068 656 33
16:00:54 4/21/2010 4 21 2010 16 640 527330 4825083 482 40
16:00:42 4/10/2012 4 10 2012 16 658 525986 4825079 489 40
2:00:48 2/6/2010 2 6 2010 2 644 528500 4825089 487 40
6:01:21 4/28/2012 4 28 2012 6 657 523683 4825071 656 33
2:00:42 5/1/2012 5 1 2012 2 676 524282 4825074 613 40
16:00:53 1/30/2010 1 30 2010 16 639 524062 4825074 613 40
14:00:42 2/7/2010 2 7 2010 14 644 528904 4825093 486 40
10:00:44 5/5/2011 5 5 2011 10 658 523646 4825074 656 33
16:00:41 2/6/2010 2 6 2010 16 639 526327 4825085 489 40
8:01:03 4/4/2012 4 4 2012 8 677 524142 4825078 613 40
8:00:54 4/13/2010 4 13 2010 8 640 527412 4825091 482 40
8:00:41 12/9/2013 12 9 2013 8 909 529223 4825101 483 40
14:00:53 12/24/2012 12 24 2012 14 666 527167 4825093 481 40
4:01:17 4/28/2012 4 28 2012 4 657 523622 4825079 656 33
16:00:42      4/12/2014       4       12      2014    16      917     524613  4825085 493     40
12:00:48        12/24/2012      12      24      2012    12      666     527167  4825096 481     40
16:00:55        4/9/2013        4       9       2013    16      663     525855  4825091 490     40
12:00:53        4/2/2013        4       2       2013    12      671     523668  4825085 656     33
4:00:49 12/5/2013       12      5       2013    4       909     523262  4825084 673     28
18:01:12        12/8/2012       12      8       2012    18      657     525446  4825092 491     40
22:00:41        4/12/2010       4       12      2010    22      640     527706  4825102 484     40
6:00:42 1/22/2010       1       22      2010    6       639     528101  4825109 485     40
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8:00:48 4/11/2012       4       11      2012    8       674     523592  4825093 656     33
14:00:34        2/6/2010        2       6       2010    14      639     526374  4825104 488     40
10:01:02        4/19/2010       4       19      2010    10      746     526017  4825104 489     40
16:00:45        4/23/2011       4       23      2011    16      664     523663  4825099 656     33
16:00:59        4/23/2011       4       23      2011    16      650     523540  4825100 657     1
10:00:54        4/12/2014       4       12      2014    10      913     523658  4825100 656     33
2:00:49 12/16/2013      12      16      2013    2       913     525999  4825109 489     40
14:00:54        4/2/2013        4       2       2013    14      671     523667  4825102 656     33
8:00:53 1/18/2012       1       18      2012    8       666     528076  4825120 485     40
4:00:53 1/18/2012       1       18      2012    4       666     528069  4825123 485     40
2:00:46 1/18/2012       1       18      2012    2       666     528074  4825124 485     40
12:00:54        4/12/2014       4       12      2014    12      913     523661  4825109 656     33
6:00:42 1/18/2012       1       18      2012    6       666     528073  4825127 485     40
12:00:44        4/27/2010       4       27      2010    12      640     523679  4825111 656     33
10:01:27        4/2/2013        4       2       2013    10      671     523805  4825112 656     33
8:00:47 4/12/2010       4       12      2010    8       746     524707  4825116 493     40
2:00:54 4/28/2012       4       28      2012    2       657     523668  4825113 656     33
12:00:55        5/1/2011        5       1       2011    12      650     523641  4825113 656     33
16:00:47        4/12/2014       4       12      2014    16      907     524289  4825116 613     40
18:01:12        2/2/2010        2       2       2010    18      639     524980  4825122 492     40
14:00:44        4/22/2012       4       22      2012    14      676     523896  4825118 656     33
16:00:25        4/11/2012       4       11      2012    16      658     526066  4825126 489     40
6:00:54 4/9/2013        4       9       2013    6       663     524712  4825121 493     40
10:00:48        2/6/2010        2       6       2010    10      639     526285  4825134 489     40
22:00:53        2/2/2010        2       2       2010    22      639     524988  4825129 492     40
12:00:54        4/26/2010       4       26      2010    12      746     523724  4825127 656     33
18:00:47        4/20/2010       4       20      2010    18      746     526979  4825140 481     40
14:00:46        4/26/2010       4       26      2010    14      746     523735  4825129 656     33
16:00:41        4/30/2010       4       30      2010    16      652     525720  4825139 490     40
10:00:53        4/26/2010       4       26      2010    10      746     523728  4825132 656     33
14:00:26        4/30/2010       4       30      2010    14      652     525720  4825140 490     40
6:00:35 2/3/2010        2       3       2010    6       639     525051  4825138 492     40
16:00:42        4/26/2010       4       26      2010    16      644     525435  4825141 491     40
14:01:39        4/27/2012       4       27      2012    14      657     523519  4825135 673     28
12:00:53        2/6/2010        2       6       2010    12      639     526286  4825149 489     40
8:00:49 2/3/2010        2       3       2010    8       639     525040  4825145 492     40
4:00:25 2/3/2010        2       3       2010    4       639     525044  4825145 492     40
16:00:48        4/18/2010       4       18      2010    16      650     526816  4825154 481     40
2:00:56 2/3/2010        2       3       2010    2       639     525043  4825148 492     40
18:00:48        4/12/2010       4       12      2010    18      746     524140  4825144 613     40
12:00:41        4/6/2010        4       6       2010    12      644     524996  4825149 492     40
12:01:00        4/21/2014       4       21      2014    12      907     523648  4825146 656     33
22:00:54        4/18/2010       4       18      2010    22      652     524180  4825151 613     40
16:00:47        4/21/2010       4       21      2010    16      746     527131  4825163 481     40
0:00:42 4/19/2010       4       19      2010    0       652     524178  4825155 613     40
12:01:10        4/5/2012        4       5       2012    12      677     523464  4825154 673     28
10:01:24        5/4/2012        5       4       2012    10      676     523877  4825159 656     33
14:00:44        2/1/2010        2       1       2010    14      642     525548  4825168 491     40
18:00:53        2/1/2010        2       1       2010    18      642     524453  4825164 493     40
2:00:54 12/1/2010       12      1       2010    2       642     525786  4825171 490     40
14:00:59        4/12/2014       4       12      2014    14      907     524091  4825164 613     40
22:00:48        4/12/2010       4       12      2010    22      746     524136  4825165 613     40
12:00:41        4/18/2010       4       18      2010    12      654     525153  4825169 491     40
2:00:42 2/4/2010        2       4       2010    2       639     525763  4825174 490     40
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10:00:49        2/9/2010        2       9       2010    10      639     525263  4825172 491     40
10:00:56        2/1/2010        2       1       2010    10      642     525540  4825173 491     40
12:00:42        2/1/2010        2       1       2010    12      642     525543  4825174 491     40
12:00:47        12/27/2012      12      27      2012    12      666     524817  4825172 492     40
22:00:43        2/1/2010        2       1       2010    22      642     524449  4825171 493     40
8:00:53 1/22/2010       1       22      2010    8       639     528009  4825187 485     40
14:00:54        2/9/2010        2       9       2010    14      639     525276  4825178 491     40
0:00:54 2/3/2010        2       3       2010    0       639     525003  4825178 492     40
12:00:37        2/9/2010        2       9       2010    12      639     525274  4825182 491     40
18:00:53        12/1/2010       12      1       2010    18      642     526953  4825189 481     40
6:00:41 4/22/2012       4       22      2012    6       665     523898  4825177 656     33
16:00:48        2/9/2010        2       9       2010    16      639     525270  4825183 491     40
18:00:41        1/9/2010        1       9       2010    18      642     525406  4825187 491     40
4:01:45 2/6/2010        2       6       2010    4       644     528824  4825205 486     40
6:00:55 2/6/2010        2       6       2010    6       644     528829  4825207 486     40
18:00:24        2/3/2010        2       3       2010    18      639     525448  4825195 491     40
8:00:56 12/9/2013       12      9       2013    8       916     529380  4825213 483     40
0:00:38 11/30/2010      11      30      2010    0       642     524456  4825194 493     40
0:00:57 11/26/2010      11      26      2010    0       655     525501  4825203 491     40
14:00:54        5/4/2012        5       4       2012    14      676     523942  4825197 656     33
12:00:13        4/18/2010       4       18      2010    12      652     525155  4825204 491     40
16:00:41        4/25/2009       4       25      2009    16      644     526137  4825211 489     40
6:00:56 2/7/2010        2       7       2010    6       639     526869  4825215 481     40
0:00:42 12/2/2011       12      2       2011    0       667     529768  4825228 480     40
4:00:21 12/1/2011       12      1       2011    4       663     524134  4825206 613     40
20:00:44        12/12/2013      12      12      2013    20      909     529332  4825227 483     40
18:00:53        2/6/2010        2       6       2010    18      639     526841  4825218 481     40
12:00:28        4/14/2014       4       14      2014    12      908     526017  4825221 489     40
12:00:42        2/7/2010        2       7       2010    12      644     529042  4825238 486     40
10:00:37        4/12/2010       4       12      2010    10      746     524683  4825221 493     40
8:00:39 2/6/2010        2       6       2010    8       644     528808  4825238 486     40
10:00:57        2/7/2010        2       7       2010    10      644     529047  4825239 486     40
16:00:42        2/1/2010        2       1       2010    16      642     525467  4825226 491     40
10:00:54        12/29/2012      12      29      2012    10      666     525062  4825229 492     40
16:01:56        2/3/2010        2       3       2010    16      639     525202  4825233 491     40
12:01:11        4/14/2014       4       14      2014    12      917     524328  4825231 613     40
10:00:23        2/3/2010        2       3       2010    10      639     525098  4825234 492     40
6:00:55 4/14/2014       4       14      2014    6       917     523994  4825233 613     40
0:00:55 1/31/2010       1       31      2010    0       639     524307  4825234 613     40
18:00:47        5/1/2014        5       1       2014    18      916     525536  4825240 491     40
8:00:48 2/6/2010        2       6       2010    8       639     526354  4825243 489     40
22:00:48        3/31/2013       3       31      2013    22      671     524168  4825235 613     40
4:01:00 4/14/2014       4       14      2014    4       917     523995  4825235 613     40
0:00:55 4/1/2013        4       1       2013    0       671     524176  4825238 613     40
16:01:19        4/17/2009       4       17      2009    16      642     524252  4825241 613     40
8:00:55 4/13/2010       4       13      2010    8       644     527367  4825255 482     40
2:00:54 2/7/2010        2       7       2010    2       639     526888  4825254 481     40
14:00:42        12/29/2012      12      29      2012    14      666     525808  4825250 490     40
18:00:27        4/4/2013        4       4       2013    18      677     524305  4825245 613     40
8:00:52 4/12/2014       4       12      2014    8       917     524346  4825247 493     40
12:00:48        12/29/2012      12      29      2012    12      666     525808  4825252 490     40
8:00:54 2/7/2010        2       7       2010    8       644     528997  4825267 486     40
4:00:53 2/7/2010        2       7       2010    4       639     526886  4825259 481     40
2:00:54 4/14/2014       4       14      2014    2       917     523991  4825249 613     40
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14:00:42        2/3/2010        2       3       2010    14      639     525151  4825253 491     40
8:00:43 4/26/2010       4       26      2010    8       644     524416  4825252 493     40
10:00:48        4/6/2010        4       6       2010    10      640     524988  4825256 492     40
20:00:48        4/11/2014       4       11      2014    20      917     524325  4825254 613     40
2:00:54 11/20/2013      11      20      2013    2       911     523930  4825252 656     33
14:00:58        4/21/2014       4       21      2014    14      907     523732  4825252 656     33
20:00:53        3/31/2013       3       31      2013    20      671     524110  4825254 613     40
22:00:56        12/28/2012      12      28      2012    22      666     525231  4825258 491     40
16:00:25        4/11/2012       4       11      2012    16      675     525956  4825261 490     40
2:00:53 4/1/2013        4       1       2013    2       671     524202  4825255 613     40
18:00:26        4/12/2014       4       12      2014    18      913     524146  4825256 613     40
0:00:47 2/7/2010        2       7       2010    0       639     526896  4825268 481     40
6:00:31 2/6/2010        2       6       2010    6       639     526359  4825266 489     40
14:00:21        11/30/2010      11      30      2010    14      650     523761  4825257 656     33
6:00:54 2/7/2010        2       7       2010    6       644     528998  4825278 486     40
6:00:53 4/1/2013        4       1       2013    6       671     524272  4825260 613     40
18:01:11        5/4/2012        5       4       2012    18      676     523597  4825258 672     7
8:00:55 4/7/2010        4       7       2010    8       642     524320  4825262 613     40
18:00:47        5/7/2011        5       7       2011    18      658     523957  4825261 613     40
12:00:53        11/30/2010      11      30      2010    12      650     523755  4825261 656     33
4:01:07 4/1/2013        4       1       2013    4       671     524275  4825264 613     40
2:00:13 11/22/2010      11      22      2010    2       651     526597  4825275 488     40
18:00:46        12/28/2012      12      28      2012    18      666     525316  4825271 491     40
12:00:56        2/3/2010        2       3       2010    12      639     525143  4825272 492     40
18:00:48        2/6/2010        2       6       2010    18      639     526895  4825280 481     40
16:00:46        4/19/2010       4       19      2010    16      746     526137  4825278 489     40
22:00:41        2/6/2010        2       6       2010    22      639     526904  4825283 481     40
22:00:54        5/4/2012        5       4       2012    22      676     523628  4825271 672     7
20:00:54        12/28/2012      12      28      2012    20      666     525245  4825279 491     40
0:00:28 2/4/2010        2       4       2010    0       639     525651  4825281 490     40
10:00:54        4/7/2010        4       7       2010    10      642     524313  4825278 613     40
2:00:54 5/5/2012        5       5       2012    2       676     523624  4825275 672     7
8:00:41 4/9/2013        4       9       2013    8       663     524734  4825282 493     40
22:00:18        4/12/2010       4       12      2010    22      644     527621  4825293 484     40
16:00:53        12/29/2012      12      29      2012    16      666     525788  4825288 490     40
12:00:54        2/10/2010       2       10      2010    12      639     524849  4825286 492     40
12:00:47        11/30/2010      11      30      2010    12      801     525697  4825294 490     40
10:00:53        2/10/2010       2       10      2010    10      639     524845  4825291 492     40
18:00:13        4/13/2014       4       13      2014    18      917     524953  4825293 492     40
14:00:53        2/10/2010       2       10      2010    14      639     524934  4825297 492     40
18:00:48        4/12/2014       4       12      2014    18      917     524893  4825300 492     40
18:01:39        2/3/2010        2       3       2010    18      639     525633  4825308 490     40
2:01:23 4/12/2010       4       12      2010    2       655     524749  4825305 492     40
22:00:56        2/3/2010        2       3       2010    22      639     525633  4825310 490     40
8:01:06 4/28/2012       4       28      2012    8       657     523911  4825307 656     33
2:00:41 4/12/2014       4       12      2014    2       917     524182  4825308 613     40
0:00:47 4/30/2013       4       30      2013    0       671     523726  4825308 656     33
22:00:53        4/29/2013       4       29      2013    22      671     523732  4825309 656     33
12:00:36        4/24/2012       4       24      2012    12      672     523865  4825311 656     33
16:00:53        4/4/2013        4       4       2013    16      677     524361  4825313 493     40
12:00:50        4/12/2010       4       12      2010    12      746     524739  4825315 493     40
4:01:06 2/6/2010        2       6       2010    4       639     526377  4825324 488     40
0:01:17 2/6/2010        2       6       2010    0       639     526315  4825325 489     40
18:00:54        11/21/2010      11      21      2010    18      641     525260  4825324 491     40
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2:00:52 2/6/2010        2       6       2010    2       639     526319  4825329 489     40
18:00:53        2/1/2010        2       1       2010    18      642     525290  4825325 491     40
4:00:49 2/7/2010        2       7       2010    4       644     529006  4825341 486     40
22:00:44        1/18/2012       1       18      2012    22      666     528053  4825337 485     40
14:00:43        1/18/2012       1       18      2012    14      666     528077  4825338 485     40
2:00:48 2/7/2010        2       7       2010    2       644     529011  4825342 486     40
16:00:26        5/1/2009        5       1       2009    16      645     525521  4825328 491     40
16:00:31        1/18/2012       1       18      2012    16      666     528069  4825340 485     40
8:00:40 4/1/2013        4       1       2013    8       671     524467  4825326 493     40
20:00:26        1/18/2012       1       18      2012    20      666     528055  4825341 485     40
12:00:56        1/18/2012       1       18      2012    12      666     528072  4825343 485     40
0:00:56 4/12/2014       4       12      2014    0       917     524225  4825329 613     40
2:00:54 4/12/2010       4       12      2010    2       654     524795  4825331 492     40
0:00:55 2/6/2010        2       6       2010    0       644     528355  4825347 485     40
18:00:55        1/18/2012       1       18      2012    18      666     528064  4825346 485     40
10:00:46        4/12/2010       4       12      2010    10      654     524795  4825335 492     40
10:01:46        4/1/2013        4       1       2013    10      671     524493  4825336 493     40
10:01:13        1/18/2012       1       18      2012    10      666     528076  4825350 485     40
10:01:56        4/28/2012       4       28      2012    10      657     523694  4825333 656     33
18:01:17        4/10/2012       4       10      2012    18      674     524089  4825334 613     40
22:00:53        4/11/2014       4       11      2014    22      917     524226  4825336 613     40
8:00:49 12/6/2013       12      6       2013    8       909     529779  4825359 480     40
6:00:57 4/12/2014       4       12      2014    6       917     524117  4825339 613     40
4:01:48 4/12/2014       4       12      2014    4       917     524116  4825342 613     40
12:00:27        4/12/2010       4       12      2010    12      654     524989  4825349 492     40
10:00:54        2/6/2010        2       6       2010    10      644     528828  4825367 486     40
16:00:42        4/20/2009       4       20      2009    16      645     526266  4825357 489     40
18:00:21        4/20/2014       4       20      2014    18      909     523842  4825348 656     33
4:00:48 11/12/2011      11      12      2011    4       650     524269  4825350 613     40
0:01:18 2/2/2010        2       2       2010    0       642     524566  4825352 493     40
2:00:44 1/7/2010        1       7       2010    2       642     524504  4825355 493     40
18:00:55        4/30/2014       4       30      2014    18      916     527313  4825367 482     40
12:00:53        2/6/2010        2       6       2010    12      644     528860  4825376 486     40
8:00:53 2/10/2010       2       10      2010    8       639     524873  4825361 492     40
12:00:54        4/15/2010       4       15      2010    12      644     526132  4825368 489     40
12:00:37        4/7/2010        4       7       2010    12      642     524189  4825363 613     40
8:00:54 4/4/2013        4       4       2013    8       671     525154  4825367 491     40
16:00:42        4/18/2009       4       18      2009    16      642     525172  4825373 491     40
14:00:50        4/7/2010        4       7       2010    14      642     524211  4825370 613     40
6:00:50 1/6/2010        1       6       2010    6       642     524521  4825373 493     40
14:00:41        4/12/2010       4       12      2010    14      746     524895  4825376 492     40
12:00:47        1/9/2014        1       9       2014    12      916     525477  4825378 491     40
14:00:42        2/6/2010        2       6       2010    14      644     528901  4825394 486     40
8:02:10 4/21/2014       4       21      2014    8       917     523703  4825381 656     33
12:00:48        4/15/2014       4       15      2014    12      907     523839  4825383 656     33
16:00:41        4/5/2012        4       5       2012    16      673     525388  4825390 491     40
18:01:49        5/5/2012        5       5       2012    18      676     524738  4825389 493     40
12:00:54        4/1/2013        4       1       2013    12      671     524388  4825388 493     40
20:00:53        12/12/2013      12      12      2013    20      913 529500 4825411 483 40
8:01:00 4/15/2014 4 15 2014 8 907 523841 4825391 656 33
14:00:47 5/5/2012 5 5 2012 14 676 524734 4825394 493 40
20:01:19 12/5/2013 12 5 2013 20 917 529757 4825416 480 40
6:01:47 4/13/2010 4 13 2010 6 640 527654 4825408 484 40
0:00:55 12/14/2013 12 14 2013 0 913 530563 4825425 478 40
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12:00:32 4/30/2010 4 30 2010 12 652 525866 4825409 490 40
0:01:03 2/7/2010 2 7 2010 0 644 528975 4825423 486 40
0:00:41 12/10/2012 12 10 2012 0 666 530714 4825431 478 40
18:00:50 2/9/2010 2 9 2010 18 639 525091 4825407 492 40
18:00:48 2/6/2010 2 6 2010 18 644 528964 4825423 486 40
14:00:55 4/25/2011 4 25 2011 14 650 524743 4825408 493 40
22:00:53 2/6/2010 2 6 2010 22 644 528960 4825424 486 40
18:00:55 1/30/2010 1 30 2010 18 639 523978 4825405 613 40
22:00:55 11/30/2010 11 30 2010 22 650 523378 4825404 673 28
6:00:55 2/10/2010 2 10 2010 6 639 524919 4825409 492 40
4:01:08 2/10/2010 2 10 2010 4 639 524920 4825410 492 40
10:00:57 4/15/2014 4 15 2014 10 907 523848 4825407 656 33
0:00:47 1/23/2010 1 23 2010 0 639 527701 4825422 484 40
10:00:55 4/9/2013 4 9 2013 10 663 525192 4825413 491 40
10:00:56 5/10/2010 5 10 2010 10 646 523938 4825409 656 33
16:00:47 4/25/2011 4 25 2011 16 650 524736 4825412 493 40
18:00:54 2/5/2010 2 5 2010 18 639 526206 4825422 489 40
16:00:47 4/12/2010 4 12 2010 16 746 524902 4825417 492 40
18:00:55 4/12/2010 4 12 2010 18 746 524324 4825416 613 40
10:00:48 2/2/2010 2 2 2010 10 642 524524 4825418 493 40
22:01:50 1/30/2010 1 30 2010 22 639 523969 4825418 613 40
12:00:44 2/2/2010 2 2 2010 12 642 524527 4825420 493 40
22:00:45 2/5/2010 2 5 2010 22 639 526205 4825427 489 40
14:00:43 4/1/2013 4 1 2013 14 671 524368 4825423 493 40
10:01:08 4/12/2014 4 12 2014 10 917 524404 4825426 493 40
8:00:53 2/2/2010 2 2 2010 8 642 524518 4825429 493 40
6:02:24 5/5/2012 5 5 2012 6 676 523785 4825428 656 33
18:00:26 1/27/2012 1 27 2012 18 666 528242 4825448 485 40
16:00:53 2/4/2010 2 4 2010 16 639 525484 4825437 491 40
2:00:53 2/2/2010 2 2 2010 2 642 524549 4825434 475 40
4:01:11 2/2/2010 2 2 2010 4 642 524547 4825435 475 40
6:00:54 2/2/2010 2 2 2010 6 642 524548 4825438 475 40
16:01:11 4/4/2013 4 4 2013 16 671 525602 4825442 490 40
16:00:52 2/6/2010 2 6 2010 16 644 528927 4825456 486 40
16:00:47 11/30/2010 11 30 2010 16 801 525654 4825444 490 40
14:00:49 11/30/2010 11 30 2010 14 801 525652 4825444 490 40
14:00:44 4/12/2014 4 12 2014 14 917 524410 4825439 475 40
16:01:18 4/17/2009 4 17 2009 16 637 523820 4825437 654 13
12:01:12 4/12/2014 4 12 2014 12 917 524430 4825440 475 40
14:00:47 2/2/2010 2 2 2010 14 642 524535 4825441 475 40
2:00:55 2/10/2010 2 10 2010 2 639 524976 4825448 474 40
12:00:22 4/12/2010 4 12 2010 12 655 525925 4825452 472 40
6:00:43 4/12/2010 4 12 2010 6 655 525069 4825449 474 40
14:01:23 4/4/2013 4 4 2013 14 671 525603 4825452 472 40
18:00:53 2/6/2010 2 6 2010 18 644 528928 4825466 486 40
8:01:15 11/18/2011 11 18 2011 8 667 524088 4825447 612 39
12:00:44 4/11/2012 4 11 2012 12 677 525019 4825452 474 40
4:00:42 4/12/2010 4 12 2010 4 655 525065 4825452 474 40
18:01:47 2/5/2010 2 5 2010 18 639 526171 4825459 471 40
16:00:46 4/13/2010 4 13 2010 16 746 525333 4825456 473 40
8:00:23 4/12/2010 4 12 2010 8 655 525578 4825458 472 40
2:01:23 2/5/2010 2 5 2010 2 639 525697 4825459 472 40
12:00:11 4/13/2010 4 13 2010 12 650 524904 4825457 474 40
14:01:23 4/24/2012 4 24 2012 14 672 523987 4825456 612 39
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16:00:35 4/24/2012 4 24 2012 16 672 523998 4825456 612 39
0:00:14 2/5/2010 2 5 2010 0 639 525687 4825463 472 40
16:00:51 4/1/2013 4 1 2013 16 671 524364 4825459 475 40
10:01:17 1/6/2010 1 6 2010 10 642 523800 4825459 654 13
10:00:49 4/12/2010 4 12 2010 10 655 525874 4825467 472 40
10:00:51 4/6/2010 4 6 2010 10 642 524779 4825463 474 40
18:00:39 2/4/2010 2 4 2010 18 639 525679 4825469 472 40
18:00:53 4/11/2012 4 11 2012 18 678 524319 4825467 612 39
0:00:42 2/10/2010 2 10 2010 0 639 524994 4825473 474 40
6:00:44 4/7/2010 4 7 2010 6 642 524410 4825472 475 40
8:01:12 2/5/2010 2 5 2010 8 639 525703 4825478 472 40
12:00:48 4/4/2012 4 4 2012 12 677 524062 4825472 612 39
18:00:42 4/20/2010 4 20 2010 18 640 527451 4825486 464 40
6:00:53 2/5/2010 2 5 2010 6 639 525702 4825480 472 40
14:00:54 4/14/2014 4 14 2014 14 917 524412 4825476 475 40
4:00:54 4/23/2014 4 23 2014 4 907 524833 4825478 474 40
4:01:53 2/5/2010 2 5 2010 4 639 525697 4825481 472 40
6:00:40 4/23/2014 4 23 2014 6 907 524832 4825478 474 40
10:00:15 2/5/2010 2 5 2010 10 639 525810 4825482 472 40
10:00:56 4/11/2012 4 11 2012 10 674 523968 4825477 612 39
6:00:53 12/1/2010 12 1 2010 6 650 523867 4825477 654 13
18:00:27 2/9/2010 2 9 2010 18 639 524974 4825481 474 40
22:00:49 2/9/2010 2 9 2010 22 639 524974 4825482 474 40
16:00:33 4/7/2010 4 7 2010 16 642 524137 4825482 612 39
22:00:56 2/4/2010 2 4 2010 22 639 525671 4825488 472 40
14:00:47 4/22/2008 4 22 2008 14 637 523846 4825484 654 13
16:01:06 4/18/2010 4 18 2010 16 646 527002 4825496 463 40
14:00:43 4/21/2012 4 21 2012 14 670 525136 4825489 474 40
10:00:41 4/20/2010 4 20 2010 10 746 526179 4825494 471 40
16:00:54 4/22/2008 4 22 2008 16 637 523842 4825486 654 13
12:00:47 4/6/2010 4 6 2010 12 642 524858 4825493 474 40
16:00:48 4/18/2010 4 18 2010 16 746 526110 4825499 471 40
16:00:44 2/5/2010 2 5 2010 16 639 526079 4825500 471 40
12:00:47 4/11/2012 4 11 2012 12 674 523999 4825496 612 39
14:00:54 12/5/2013 12 5 2013 14 917 531098 4825528 459 40
18:01:32 4/7/2010 4 7 2010 18 642 523634 4825498 670 27
10:00:53 4/13/2010 4 13 2010 10 650 524880 4825504 474 40
12:00:50 2/5/2010 2 5 2010 12 639 525936 4825509 472 40
10:00:54 4/4/2012 4 4 2012 10 677 524023 4825505 612 39
18:00:23 12/18/2012 12 18 2012 18 666 526439 4825514 470 40
8:00:50 4/6/2010 4 6 2010 8 642 524468 4825508 475 40
12:00:35 4/13/2010 4 13 2010 12 642 524913 4825513 474 40
14:00:47 4/15/2010 4 15 2010 14 642 525845 4825517 472 40
18:00:41 11/30/2010 11 30 2010 18 650 523481 4825509 671 24
14:01:02 4/4/2012 4 4 2012 14 677 524086 4825511 612 39
0:00:09 1/28/2012 1 28 2012 0 666 528837 4825530 468 40
12:00:53 1/9/2010 1 9 2010 12 642 525966 4825519 471 40
10:00:53 4/6/2010 4 6 2010 10 655 525287 4825517 473 40
12:00:41 4/28/2012 4 28 2012 12 657 523592 4825514 670 27
14:00:16 2/5/2010 2 5 2010 14 639 525952 4825522 472 40
18:00:38 4/10/2012 4 10 2012 18 674 524265 4825516 612 39
12:00:55 2/7/2013 2 7 2013 12 666 524582 4825519 475 40
8:00:48 4/13/2010 4 13 2010 8 650 524881 4825521 474 40
2:00:43 12/14/2013 12 14 2013 2 911 530337 4825548 461 40
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0:00:41 1/18/2012 1 18 2012 0 666 528589 4825542 469 40
14:00:37 4/11/2012 4 11 2012 14 666 525991 4825532 471 40
12:00:41 4/11/2012 4 11 2012 12 658 525790 4825532 472 40
12:00:50 4/11/2012 4 11 2012 12 675 525880 4825532 472 40
4:00:55 4/7/2010 4 7 2010 4 642 524463 4825528 475 40
14:00:44 4/20/2009 4 20 2009 14 645 526024 4825534 471 40
14:00:54 4/15/2010 4 15 2010 14 644 525836 4825535 472 40
10:00:46 5/2/2010 5 2 2010 10 652 525757 4825534 472 40
14:00:26 4/11/2012 4 11 2012 14 658 525826 4825535 472 40
14:01:11 4/19/2010 4 19 2010 14 746 526109 4825536 471 40
2:00:53 4/7/2010 4 7 2010 2 642 524465 4825532 475 40
12:01:12 4/11/2012 4 11 2012 12 666 525983 4825540 471 40
12:00:10 4/6/2010 4 6 2010 12 655 525298 4825538 473 40
10:00:54 4/13/2010 4 13 2010 10 642 524885 4825538 474 40
0:00:53 12/16/2013 12 16 2013 0 913 525972 4825542 471 40
12:00:16 4/19/2010 4 19 2010 12 746 526108 4825544 471 40
12:00:53 4/11/2012 4 11 2012 12 676 525279 4825544 473 40
14:01:34 4/25/2010 4 25 2010 14 650 524622 4825544 475 40
12:00:42 4/20/2009 4 20 2009 12 645 526000 4825552 471 40
14:00:24 4/11/2012 4 11 2012 14 675 525880 4825552 472 40
18:00:51 2/4/2010 2 4 2010 18 639 525578 4825552 472 40
14:00:48 4/18/2010 4 18 2010 14 746 526125 4825554 471 40
14:00:25 1/9/2010 1 9 2010 14 642 525966 4825555 471 40
12:00:42 4/6/2010 4 6 2010 12 640 525277 4825553 473 40
16:00:43 4/11/2012 4 11 2012 16 676 525286 4825555 473 40
14:00:48 4/11/2012 4 11 2012 14 676 525285 4825555 473 40
6:00:53 12/1/2011 12 1 2011 6 663 523972 4825551 612 39
8:00:23 11/22/2010 11 22 2010 8 651 525944 4825559 472 40
22:00:45 1/17/2012 1 17 2012 22 666 528809 4825572 468 40
10:00:54 5/14/2011 5 14 2011 10 654 525612 4825561 472 40
10:00:47 5/7/2011 5 7 2011 10 658 524907 4825563 474 40
20:00:48 4/12/2014 4 12 2014 20 913 524141 4825561 612 39
2:00:49 12/14/2013 12 14 2013 2 913 530119 4825587 461 40
14:00:59 12/27/2012 12 27 2012 14 666 524056 4825564 612 39
16:02:17 12/27/2012 12 27 2012 16 666 524044 4825567 612 39
0:00:56 4/7/2010 4 7 2010 0 642 524518 4825569 475 40
10:00:19 4/19/2010 4 19 2010 10 640 525937 4825575 472 40
10:00:54 4/21/2012 4 21 2012 10 658 525942 4825576 472 40
22:00:53 4/6/2010 4 6 2010 22 642 524522 4825571 475 40
18:00:44 4/24/2010 4 24 2010 18 746 524341 4825575 612 39
18:01:42 4/24/2012 4 24 2012 18 672 524061 4825576 612 39
16:00:54 12/28/2012 12 28 2012 16 666 525444 4825583 473 40
14:00:44 4/6/2010 4 6 2010 14 642 525144 4825587 474 40
18:00:49 12/29/2012 12 29 2012 18 666 525409 4825589 473 40
4:00:44 11/18/2010 11 18 2010 4 639 524729 4825589 475 40
10:00:54 4/13/2010 4 13 2010 10 639 528742 4825607 469 40
4:00:53 1/28/2012 1 28 2012 4 666 528917 4825612 468 40
2:00:44 1/28/2012 1 28 2012 2 666 528915 4825612 468 40
8:00:57 4/13/2010 4 13 2010 8 639 528737 4825611 469 40
18:00:46 4/22/2008 4 22 2008 18 637 523941 4825593 654 13
14:01:18 4/13/2014 4 13 2014 14 917 525063 4825600 474 40
18:01:10 4/6/2010 4 6 2010 18 642 524557 4825602 475 40
12:00:56 5/1/2009 5 1 2009 12 645 525832 4825609 472 40
14:00:53 5/1/2009 5 1 2009 14 645 525827 4825610 472 40
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2:00:47 2/1/2010 2 1 2010 2 642 525759 4825611 472 40
16:01:24 4/26/2012 4 26 2012 16 657 523778 4825606 670 27
8:00:54 4/13/2010 4 13 2010 8 642 524827 4825611 474 40
12:00:47 12/28/2012 12 28 2012 12 666 525512 4825614 473 40
8:00:48 2/1/2010 2 1 2010 8 642 525789 4825616 472 40
14:00:47 12/28/2012 12 28 2012 14 666 525511 4825615 473 40
16:00:48 5/1/2014 5 1 2014 16 916 525525 4825616 473 40
16:00:47 4/22/2012 4 22 2012 16 676 523950 4825612 612 39
18:01:22 4/24/2010 4 24 2010 18 746 524501 4825616 475 40
20:00:47 1/27/2012 1 27 2012 20 666 528382 4825632 467 40
18:01:18 4/26/2012 4 26 2012 18 657 523840 4825614 654 13
22:00:53 1/27/2012 1 27 2012 22 666 528379 4825634 467 40
4:00:53 2/1/2010 2 1 2010 4 642 525741 4825625 472 40
8:01:23 4/4/2013 4 4 2013 8 677 523470 4825618 671 24
6:00:51 2/1/2010 2 1 2010 6 642 525747 4825628 472 40
0:01:18 4/13/2010 4 13 2010 0 640 527949 4825638 466 40
6:01:23 4/13/2010 4 13 2010 6 644 527570 4825637 464 40
16:00:54 4/20/2010 4 20 2010 16 651 527225 4825636 464 40
18:00:41 1/22/2010 1 22 2010 18 639 527542 4825640 464 40
14:00:49 4/18/2009 4 18 2009 14 642 525085 4825632 474 40
0:00:48 2/1/2010 2 1 2010 0 642 525684 4825635 472 40
14:00:53 4/19/2010 4 19 2010 14 640 525973 4825638 471 40
16:00:41 4/18/2010 4 18 2010 16 639 525776 4825639 472 40
10:00:53 4/20/2010 4 20 2010 10 640 525966 4825639 471 40
10:01:24 12/21/2012 12 21 2012 10 665 525644 4825640 472 40
18:00:56 1/22/2010 1 22 2010 18 639 527512 4825647 464 40
16:00:49 4/22/2012 4 22 2012 16 671 523946 4825635 612 39
0:00:42 4/13/2010 4 13 2010 0 746 524451 4825637 475 40
12:00:55 4/19/2010 4 19 2010 12 640 525976 4825646 471 40
2:00:53 4/13/2010 4 13 2010 2 640 527977 4825655 466 40
10:01:23 4/4/2013 4 4 2013 10 671 525237 4825644 473 40
12:00:25 4/29/2008 4 29 2008 12 637 527025 4825652 463 40
22:01:52 1/22/2010 1 22 2010 22 639 527548 4825654 464 40
12:00:48 4/24/2010 4 24 2010 12 746 523949 4825641 612 39
22:00:50 5/5/2012 5 5 2012 22 676 524585 4825643 475 40
14:00:26 4/22/2012 4 22 2012 14 671 523951 4825641 612 39
18:01:08 4/6/2010 4 6 2010 18 642 524808 4825645 474 40
8:00:54 12/1/2010 12 1 2010 8 650 523973 4825642 612 39
20:00:53 4/29/2013 4 29 2013 20 671 524203 4825644 612 39
16:01:51 4/19/2010 4 19 2010 16 640 525969 4825651 471 40
4:00:35 4/13/2010 4 13 2010 4 640 527967 4825660 466 40
16:00:54 4/6/2010 4 6 2010 16 642 525033 4825650 474 40
16:00:50 2/2/2010 2 2 2010 16 642 524556 4825648 475 40
18:00:49 4/24/2011 4 24 2011 18 655 524429 4825647 475 40
8:01:17 4/15/2010 4 15 2010 8 644 526615 4825656 470 40
16:00:43 11/30/2010 11 30 2010 16 650 523731 4825646 670 27
16:00:54 1/9/2010 1 9 2010 16 642 525858 4825654 472 40
10:01:45 5/5/2012 5 5 2012 10 676 524589 4825656 475 40
10:00:39 4/15/2010 4 15 2010 10 644 526693 4825665 470 40
14:01:13 4/28/2012 4 28 2012 14 657 523674 4825653 670 27
12:01:15 4/13/2014 4 13 2014 12 917 525048 4825658 474 40
18:00:53 1/31/2010 1 31 2010 18 642 525657 4825663 472 40
0:00:50 12/28/2012 12 28 2012 0 666 524054 4825658 612 39
16:00:53 5/1/2009 5 1 2009 16 644 525308 4825664 473 40
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2:00:42 12/28/2012 12 28 2012 2 666 524060 4825660 612 39
22:00:55 1/31/2010 1 31 2010 22 642 525656 4825666 472 40
16:00:42 4/28/2012 4 28 2012 16 657 523683 4825659 670 27
10:01:11 4/14/2012 4 14 2012 10 673 524515 4825663 475 40
16:00:41 4/11/2012 4 11 2012 16 677 525114 4825666 474 40
10:00:47 5/8/2010 5 8 2010 10 652 525080 4825668 474 40
18:00:54 1/31/2010 1 31 2010 18 642 525580 4825672 472 40
22:01:21 4/15/2014 4 15 2014 22 913 524386 4825668 475 40
14:00:54 4/11/2012 4 11 2012 14 677 525119 4825673 474 40
20:00:37 1/17/2012 1 17 2012 20 666 529142 4825695 468 40
8:00:41 12/28/2013 12 28 2013 8 913 526578 4825685 470 40
6:00:50 12/28/2013 12 28 2013 6 913 526582 4825688 470 40
18:00:47 5/5/2011 5 5 2011 18 655 523756 4825681 670 27
6:01:48 4/13/2010 4 13 2010 6 639 529037 4825702 468 40
22:00:53 12/9/2013 12 9 2013 22 916 530148 4825708 461 40
0:00:37 4/16/2014 4 16 2014 0 913 524354 4825685 475 40
18:00:52 2/5/2010 2 5 2010 18 644 528309 4825705 467 40
12:00:53 4/26/2012 4 26 2012 12 657 523764 4825689 670 27
8:01:11 4/13/2014 4 13 2014 8 917 524914 4825694 474 40
22:00:47 2/5/2010 2 5 2010 22 644 528299 4825708 467 40
4:00:55 4/13/2014 4 13 2014 4 917 524913 4825694 474 40
20:00:42 12/27/2012 12 27 2012 20 666 523993 4825691 612 39
14:00:53 4/26/2012 4 26 2012 14 657 523727 4825691 670 27
6:01:11 4/13/2014 4 13 2014 6 917 524905 4825696 474 40
4:00:17 12/28/2013 12 28 2013 4 913 526621 4825703 470 40
22:00:47 12/27/2012 12 27 2012 22 666 523992 4825694 612 39
18:00:42 4/18/2010 4 18 2010 18 652 524430 4825705 475 40
18:00:18 4/25/2011 4 25 2011 18 650 524796 4825708 474 40
12:00:41 4/11/2012 4 11 2012 12 671 525120 4825713 474 40
14:00:53 4/16/2010 4 16 2010 14 639 525290 4825715 473 40
2:00:53 12/28/2013 12 28 2013 2 913 526637 4825722 470 40
10:01:41 5/3/2014 5 3 2014 10 916 525058 4825716 474 40
16:00:53 2/4/2010 2 4 2010 16 642 526100 4825721 471 40
14:00:48 4/18/2010 4 18 2010 14 639 525791 4825721 472 40
18:01:53 4/11/2014 4 11 2014 18 917 524455 4825716 475 40
18:01:41 4/25/2011 4 25 2011 18 650 524949 4825718 474 40
6:00:47 11/23/2013 11 23 2013 6 914 526229 4825726 471 40
20:00:47 4/12/2014 4 12 2014 20 917 524978 4825721 474 40
2:00:48 4/13/2014 4 13 2014 2 917 524921 4825723 474 40
16:00:42 4/11/2012 4 11 2012 16 671 525119 4825724 474 40
10:00:48 1/9/2014 1 9 2014 10 916 525347 4825729 473 40
14:00:47 4/11/2012 4 11 2012 14 671 525122 4825728 474 40
14:00:47 2/4/2010 2 4 2010 14 642 526086 4825735 471 40
22:00:20 4/20/2008 4 20 2008 22 637 523348 4825725 671 24
18:00:54 11/30/2010 11 30 2010 18 650 523435 4825726 671 24
12:00:41 4/4/2013 4 4 2013 12 671 525308 4825734 473 40
22:01:44 4/12/2014 4 12 2014 22 917 524905 4825735 474 40
0:00:55 4/13/2014 4 13 2014 0 917 524898 4825737 474 40
16:01:40 1/22/2010 1 22 2010 16 639 527508 4825750 464 40
4:00:56 12/28/2012 12 28 2012 4 666 524506 4825739 475 40
18:00:42 4/11/2012 4 11 2012 18 671 524950 4825745 474 40
0:00:41 4/25/2010 4 25 2010 0 746 524432 4825747 475 40
12:00:53 1/31/2010 1 31 2010 12 642 525316 4825751 473 40
18:01:23 1/30/2010 1 30 2010 18 642 524130 4825747 612 39
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16:00:53 1/31/2010 1 31 2010 16 642 525504 4825755 473 40
16:00:48 5/1/2009 5 1 2009 16 648 525277 4825757 473 40
14:00:44 1/31/2010 1 31 2010 14 642 525305 4825762 473 40
22:00:56 4/24/2010 4 24 2010 22 746 524475 4825759 475 40
10:01:17 4/4/2013 4 4 2013 10 677 523973 4825760 612 39
12:00:49 4/11/2012 4 11 2012 12 673 525491 4825766 473 40
8:00:54 4/22/2012 4 22 2012 8 665 524023 4825761 612 39
12:00:54 4/4/2013 4 4 2013 12 677 523950 4825761 612 39
14:00:54 4/11/2012 4 11 2012 14 673 525495 4825768 473 40
18:00:16 4/22/2012 4 22 2012 18 671 523994 4825764 612 39
8:01:11 10/27/2010 10 27 2010 8 644 525422 4825769 473 40
10:00:48 4/26/2012 4 26 2012 10 657 523730 4825764 670 27
14:00:43 4/18/2010 4 18 2010 14 652 525302 4825770 473 40
12:01:18 4/21/2014 4 21 2014 12 916 524160 4825771 612 39
12:00:43 4/11/2012 4 11 2012 12 678 525350 4825776 473 40
18:00:48 5/7/2011 5 7 2011 18 655 523615 4825771 670 27
16:00:43 4/18/2010 4 18 2010 16 652 525297 4825778 473 40
12:01:34 4/10/2012 4 10 2012 12 674 523965 4825774 612 39
16:01:54 4/24/2010 4 24 2010 16 746 524135 4825778 612 39
12:00:54 4/24/2010 4 24 2010 12 639 523970 4825778 612 39
10:00:52 4/10/2012 4 10 2012 10 674 523975 4825778 612 39
14:00:50 4/13/2014 4 13 2014 14 913 524461 4825780 475 40
14:00:42 4/24/2010 4 24 2010 14 746 524104 4825780 612 39
8:00:41 12/23/2013 12 23 2013 8 918 528644 4825799 469 40
14:00:43 5/1/2014 5 1 2014 14 916 525103 4825785 474 40
18:01:14 12/30/2012 12 30 2012 18 666 525544 4825787 472 40
16:00:48 12/18/2012 12 18 2012 16 666 526304 4825790 471 40
14:00:41 4/10/2012 4 10 2012 14 674 524067 4825783 612 39
16:00:34 4/13/2014 4 13 2014 16 913 524485 4825790 475 40
2:00:47 12/23/2013 12 23 2013 2 918 528925 4825808 468 40
6:00:28 12/28/2012 12 28 2012 6 666 524577 4825791 475 40
22:00:53 1/30/2010 1 30 2010 22 642 524168 4825791 612 39
14:00:41 4/11/2012 4 11 2012 14 678 525351 4825797 473 40
18:01:12 5/5/2011 5 5 2011 18 658 523857 4825793 670 27
18:01:18 5/4/2011 5 4 2011 18 655 524866 4825797 474 40
2:00:47 4/27/2009 4 27 2009 2 634 524785 4825797 474 40
12:00:19 4/24/2010 4 24 2010 12 646 523909 4825795 654 13
12:01:51 5/1/2014 5 1 2014 12 916 525111 4825799 474 40
18:00:21 4/22/2012 4 22 2012 18 676 523975 4825797 612 39
4:00:34 4/13/2010 4 13 2010 4 644 527603 4825813 466 40
18:00:47 4/29/2013 4 29 2013 18 671 524103 4825800 612 39
2:03:06 4/13/2010 4 13 2010 2 639 529165 4825820 468 40
10:00:54 1/31/2010 1 31 2010 10 642 525102 4825804 474 40
8:01:10 12/1/2011 12 1 2011 8 663 523804 4825800 670 27
16:00:26 4/11/2012 4 11 2012 16 674 524159 4825804 612 39
14:00:54 12/18/2012 12 18 2012 14 666 526252 4825812 471 40
10:00:55 10/29/2010 10 29 2010 10 646 525604 4825812 472 40
14:00:47 4/11/2012 4 11 2012 14 674 524145 4825807 612 39
18:00:50 4/20/2010 4 20 2010 18 746 527112 4825820 463 40
12:00:47 12/18/2012 12 18 2012 12 666 526249 4825818 471 40
16:00:34 4/21/2012 4 21 2012 16 670 525280 4825815 473 40
16:00:17 4/11/2012 4 11 2012 16 678 525349 4825816 473 40
10:00:47 5/6/2011 5 6 2011 10 655 523653 4825812 670 27
20:00:45 4/12/2014 4 12 2014 20 907 524976 4825817 474 40
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16:00:54 4/23/2011 4 23 2011 16 655 523726 4825814 670 27
0:00:48 12/23/2013 12 23 2013 0 918 529072 4825835 468 40
10:01:49 5/13/2011 5 13 2011 10 655 524124 4825817 612 39
14:01:24 4/26/2010 4 26 2010 14 644 525111 4825822 474 40
18:00:53 4/28/2012 4 28 2012 18 657 523966 4825821 612 39
2:00:47 2/5/2010 2 5 2010 2 644 527923 4825837 466 40
12:01:05 5/1/2009 5 1 2009 12 648 525175 4825828 473 40
14:00:54 4/18/2010 4 18 2010 14 654 525323 4825828 473 40
12:00:53 4/24/2010 4 24 2010 12 652 523928 4825827 653 3
14:00:41 4/20/2009 4 20 2009 14 648 525707 4825836 472 40
0:00:55 4/13/2010 4 13 2010 0 639 529140 4825850 468 40
18:00:51 2/5/2010 2 5 2010 18 644 528348 4825849 467 40
12:02:56 5/1/2009 5 1 2009 12 644 525053 4825836 474 40
14:01:17 5/1/2009 5 1 2009 14 644 525088 4825836 474 40
10:01:05 2/5/2010 2 5 2010 10 644 528261 4825849 467 40
10:01:48 4/21/2012 4 21 2012 10 677 525321 4825838 473 40
10:00:51 11/28/2010 11 28 2010 10 746 528206 4825852 467 40
16:00:41 2/5/2010 2 5 2010 16 644 528345 4825854 467 40
14:00:49 4/4/2013 4 4 2013 14 677 524218 4825838 766 38
14:00:49 4/4/2013 4 4 2013 14 677 524218 4825838 767 38
12:00:42 4/20/2009 4 20 2009 12 648 525707 4825844 472 40
14:00:31 4/12/2012 4 12 2012 14 671 524206 4825838 766 38
14:00:31 4/12/2012 4 12 2012 14 671 524206 4825838 767 38
16:01:18 4/16/2010 4 16 2010 16 640 525134 4825842 474 40
20:00:54 12/30/2012 12 30 2012 20 666 525401 4825844 473 40
8:00:53 2/5/2010 2 5 2010 8 644 528151 4825855 467 40
8:00:41 12/28/2012 12 28 2012 8 666 524747 4825842 456 40
16:00:25 4/10/2012 4 10 2012 16 674 524180 4825840 766 38
16:00:25 4/10/2012 4 10 2012 16 674 524180 4825840 767 38
0:00:49 4/13/2010 4 13 2010 0 644 527701 4825854 466 40
16:01:10 4/18/2010 4 18 2010 16 654 525329 4825846 473 40
14:00:47 2/5/2010 2 5 2010 14 644 528262 4825859 467 40
12:00:36 2/5/2010 2 5 2010 12 644 528248 4825861 467 40
18:00:47 4/23/2011 4 23 2011 18 664 523544 4825843 668 36
22:00:54 12/30/2012 12 30 2012 22 666 525392 4825851 455 40
14:01:50 4/25/2010 4 25 2010 14 644 525174 4825852 455 40
18:00:53 5/10/2010 5 10 2010 18 640 525584 4825853 454 40
4:01:23 2/5/2010 2 5 2010 4 644 528149 4825866 467 40
4:00:54 4/13/2010 4 13 2010 4 639 529181 4825871 468 40
12:00:53 4/22/2012 4 22 2012 12 665 524183 4825851 766 38
12:00:53 4/22/2012 4 22 2012 12 665 524183 4825851 767 38
12:00:54 4/26/2010 4 26 2010 12 644 525030 4825856 456 40
4:00:54 11/24/2010 11 24 2010 4 746 529234 4825873 465 40
10:00:55 12/5/2013 12 5 2013 10 909 526118 4825861 453 40
6:00:48 2/5/2010 2 5 2010 6 644 528151 4825870 467 40
12:00:44 12/12/2010 12 12 2010 12 639 528231 4825873 467 40
14:00:42 5/1/2009 5 1 2009 14 648 525202 4825863 455 40
10:00:47 4/26/2010 4 26 2010 10 644 525037 4825863 456 40
2:00:43 5/6/2012 5 6 2012 2 676 524542 4825862 457 39
6:00:53 11/29/2012 11 29 2012 6 677 523989 4825860 766 38
6:00:53 11/29/2012 11 29 2012 6 677 523989 4825860 767 38
10:00:49 4/25/2010 4 25 2010 10 650 525241 4825865 455 40
16:00:27 4/21/2014 4 21 2014 16 907 523991 4825860 766 38
16:00:27 4/21/2014 4 21 2014 16 907 523991 4825860 767 38
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18:00:49 4/23/2011 4 23 2011 18 650 523573 4825859 668 36
6:00:54 1/28/2012 1 28 2012 6 666 529514 4825884 447 40
14:00:54 4/22/2012 4 22 2012 14 665 524180 4825864 766 38
14:00:54 4/22/2012 4 22 2012 14 665 524180 4825864 767 38
10:01:48 5/5/2011 5 5 2011 10 655 524052 4825864 766 38
10:01:48 5/5/2011 5 5 2011 10 655 524052 4825864 767 38
16:00:56 4/12/2012 4 12 2012 16 671 524181 4825866 766 38
16:00:56 4/12/2012 4 12 2012 16 671 524181 4825866 767 38
10:00:53 4/22/2012 4 22 2012 10 665 524120 4825866 766 38
10:00:53 4/22/2012 4 22 2012 10 665 524120 4825866 767 38
12:00:54 4/24/2010 4 24 2010 12 640 524004 4825868 766 38
12:00:54 4/24/2010 4 24 2010 12 640 524004 4825868 767 38
8:01:59 4/10/2012 4 10 2012 8 674 523687 4825867 668 36
2:00:54 4/13/2010 4 13 2010 2 644 527707 4825888 448 40
12:01:19 4/13/2014 4 13 2014 12 913 523973 4825874 766 38
12:01:19 4/13/2014 4 13 2014 12 913 523973 4825874 767 38
12:01:11 4/25/2011 4 25 2011 12 650 524773 4825881 456 40
14:00:54 5/3/2014 5 3 2014 14 916 525145 4825884 455 40
12:00:54 4/12/2012 4 12 2012 12 671 524198 4825883 766 38
12:00:54 4/12/2012 4 12 2012 12 671 524198 4825883 767 38
12:00:49 12/5/2013 12 5 2013 12 909 527391 4825896 446 40
10:00:54 4/13/2014 4 13 2014 10 913 523915 4825883 653 3
8:00:53 1/2/2014 1 2 2014 8 913 524686 4825890 457 39
10:00:55 2/7/2013 2 7 2013 10 666 524176 4825888 766 38
10:00:55 2/7/2013 2 7 2013 10 666 524176 4825888 767 38
12:00:47 3/24/2010 3 24 2010 12 652 526891 4825902 445 40
10:00:36 12/12/2008 12 12 2008 10 637 525163 4825896 455 40
14:00:53 1/22/2010 1 22 2010 14 639 527692 4825909 448 40
16:00:53 4/15/2010 4 15 2010 16 644 525911 4825911 454 40
12:00:43 1/22/2010 1 22 2010 12 639 527702 4825918 448 40
12:02:00 4/25/2010 4 25 2010 12 639 525281 4825915 455 40
4:00:49 12/15/2013 12 15 2013 4 913 530222 4825942 443 40
4:00:54 12/23/2013 12 23 2013 4 918 528767 4825937 451 40
6:00:55 12/23/2013 12 23 2013 6 918 528810 4825942 450 40
0:00:53 1/31/2010 1 31 2010 0 642 524203 4825928 766 38
0:00:53 1/31/2010 1 31 2010 0 642 524203 4825928 767 38
18:00:42 4/18/2010 4 18 2010 18 652 524618 4825931 457 39
10:00:44 12/28/2012 12 28 2012 10 666 526790 4825942 445 40
16:00:48 4/20/2010 4 20 2010 16 746 527042 4825945 445 40
6:00:41 4/13/2014 4 13 2014 6 907 524435 4825935 457 39
8:01:12 4/13/2014 4 13 2014 8 913 523808 4825933 668 36
8:00:33 1/28/2012 1 28 2012 8 666 529514 4825957 447 40
2:00:49 5/3/2010 5 3 2010 2 652 525453 4825943 455 40
16:00:53 4/15/2010 4 15 2010 16 642 525926 4825949 454 40
4:00:55 4/13/2014 4 13 2014 4 907 524433 4825944 457 39
14:02:59 4/25/2010 4 25 2010 14 639 525275 4825949 455 40
12:00:54 4/25/2009 4 25 2009 12 640 524853 4825950 456 40
14:02:19 4/11/2014 4 11 2014 14 917 525199 4825951 455 40
16:00:53 4/11/2014 4 11 2014 16 917 525186 4825952 455 40
4:00:54 4/6/2010 4 6 2010 4 642 524289 4825955 766 38
4:00:54 4/6/2010 4 6 2010 4 642 524289 4825955 767 38
6:00:42 4/27/2009 4 27 2009 6 634 524614 4825960 457 39
4:00:51 4/27/2009 4 27 2009 4 634 524611 4825963 457 39
8:01:12 1/9/2014 1 9 2014 8 916 524375 4825963 457 39
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18:00:54 5/3/2014 5 3 2014 18 916 524349 4825968 457 39
10:01:22 4/17/2014 4 17 2014 10 913 524159 4825969 766 38
10:01:22 4/17/2014 4 17 2014 10 913 524159 4825969 767 38
16:01:29 4/16/2010 4 16 2010 16 655 525248 4825975 455 40
6:00:54 4/6/2010 4 6 2010 6 642 524274 4825973 766 38
6:00:54 4/6/2010 4 6 2010 6 642 524274 4825973 767 38
2:00:33 4/23/2014 4 23 2014 2 907 524828 4825978 456 40
0:00:47 4/23/2014 4 23 2014 0 907 524818 4825978 456 40
4:00:43 1/6/2010 1 6 2010 4 642 524297 4825986 766 38
4:00:43 1/6/2010 1 6 2010 4 642 524297 4825986 767 38
2:00:35 4/13/2014 4 13 2014 2 907 524493 4825991 457 39
4:00:47 12/1/2010 12 1 2010 4 650 523860 4825991 668 36
22:00:48 12/27/2013 12 27 2013 22 913 526910 4826003 445 40
0:00:54 12/28/2013 12 28 2013 0 913 526912 4826006 445 40
10:00:34 4/12/2012 4 12 2012 10 671 524355 4825996 457 39
22:00:49 11/16/2010 11 16 2010 22 654 524661 4825999 457 39
2:00:54 5/7/2011 5 7 2011 2 655 523582 4825997 668 36
0:00:47 4/13/2014 4 13 2014 0 907 524545 4826001 457 39
14:01:12 4/12/2010 4 12 2010 14 655 526023 4826014 453 40
18:00:44 5/13/2011 5 13 2011 18 668 529429 4826030 447 40
18:00:47 1/13/2014 1 13 2014 18 913 529554 4826035 447 40
16:00:48 4/12/2010 4 12 2010 16 655 526081 4826021 453 40
10:00:23 12/13/2013 12 13 2013 10 909 527919 4826029 448 40
18:00:47 4/16/2010 4 16 2010 18 640 525088 4826021 456 40
10:00:47 1/8/2014 1 8 2014 10 916 526405 4826033 452 40
10:00:25 5/2/2009 5 2 2009 10 644 525973 4826033 453 40
14:00:54 4/13/2010 4 13 2010 14 746 525420 4826031 455 40
12:00:13 4/13/2010 4 13 2010 12 746 525419 4826032 455 40
10:00:53 4/18/2009 4 18 2009 10 642 524676 4826032 457 39
10:00:40 12/26/2013 12 26 2013 10 916 527180 4826042 446 40
12:00:21 4/20/2010 4 20 2010 12 746 526924 4826045 445 40
14:00:42 4/20/2010 4 20 2010 14 746 526925 4826047 445 40
6:01:12 11/29/2012 11 29 2012 6 675 523804 4826035 668 36
18:00:50 4/15/2014 4 15 2014 18 913 525257 4826041 455 40
16:00:21 4/15/2014 4 15 2014 16 913 525188 4826042 455 40
10:00:59 12/23/2013 12 23 2013 10 918 528447 4826058 451 40
14:00:42 12/24/2013 12 24 2013 14 916 527024 4826054 445 40
2:00:47 12/21/2011 12 21 2011 2 657 524167 4826051 766 38
2:00:47 12/21/2011 12 21 2011 2 657 524167 4826051 767 38
18:00:41 4/16/2010 4 16 2010 18 655 524678 4826054 457 39
14:00:52 2/22/2012 2 22 2012 14 666 530395 4826079 443 40
10:00:48 4/21/2008 4 21 2008 10 637 523968 4826054 766 38
10:00:48 4/21/2008 4 21 2008 10 637 523968 4826054 767 38
12:00:50 2/22/2012 2 22 2012 12 666 530397 4826083 442 40
4:01:13 12/5/2013 12 5 2013 4 916 528480 4826075 451 40
4:00:53 4/25/2010 4 25 2010 4 639 525098 4826067 456 40
16:00:52 4/29/2013 4 29 2013 16 671 524363 4826067 457 39
2:01:18 1/6/2010 1 6 2010 2 642 524347 4826067 457 39
8:00:54 5/1/2008 5 1 2008 8 637 525148 4826071 455 40
10:00:38 11/25/2010 11 25 2010 10 650 525655 4826073 454 40
12:00:41 4/9/2013 4 9 2013 12 663 525509 4826073 455 40
14:01:41 4/9/2013 4 9 2013 14 663 525511 4826074 455 40
10:00:48 5/1/2008 5 1 2008 10 637 525148 4826075 455 40
4:00:57 4/23/2014 4 23 2014 4 917 525186 4826078 455 40
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16:00:42 4/24/2010 4 24 2010 16 640 524074 4826076 766 38
16:00:42 4/24/2010 4 24 2010 16 640 524074 4826076 767 38
18:00:56 4/13/2014 4 13 2014 18 913 524519 4826082 457 39
14:01:00 4/24/2010 4 24 2010 14 640 524080 4826081 766 38
14:01:00 4/24/2010 4 24 2010 14 640 524080 4826081 767 38
0:01:20 12/1/2010 12 1 2010 0 650 524009 4826081 766 38
0:01:20 12/1/2010 12 1 2010 0 650 524009 4826081 767 38
16:00:50 4/22/2012 4 22 2012 16 665 524477 4826084 457 39
6:00:47 1/24/2013 1 24 2013 6 666 529334 4826106 447 40
2:00:48 12/1/2010 12 1 2010 2 650 524012 4826085 766 38
2:00:48 12/1/2010 12 1 2010 2 650 524012 4826085 767 38
8:00:47 4/13/2014 4 13 2014 8 907 524929 4826090 456 40
6:00:55 4/25/2010 4 25 2010 6 650 525073 4826093 456 40
12:01:13 12/23/2013 12 23 2013 12 918 528540 4826109 451 40
12:00:23 4/18/2009 4 18 2009 12 642 524909 4826096 456 40
18:00:42 4/20/2009 4 20 2009 18 648 525395 4826098 455 40
14:01:11 4/24/2010 4 24 2010 14 639 524211 4826099 766 38
14:01:11 4/24/2010 4 24 2010 14 639 524211 4826099 767 38
16:00:36 4/24/2010 4 24 2010 16 646 524125 4826104 766 38
16:00:36 4/24/2010 4 24 2010 16 646 524125 4826104 767 38
8:00:48 4/13/2010 4 13 2010 8 746 525186 4826112 455 40
14:00:56 4/24/2010 4 24 2010 14 646 524130 4826113 766 38
14:00:56 4/24/2010 4 24 2010 14 646 524130 4826113 767 38
10:00:53 4/14/2014 4 14 2014 10 908 525890 4826120 454 40
10:00:53 4/13/2010 4 13 2010 10 746 525186 4826118 455 40
16:00:55 3/23/2010 3 23 2010 16 655 526242 4826122 453 40
12:00:48 2/4/2010 2 4 2010 12 642 526129 4826126 453 40
22:00:29 4/12/2014 4 12 2014 22 907 524828 4826121 456 40
4:00:27 4/13/2010 4 13 2010 4 746 525049 4826122 456 40
6:00:44 4/13/2010 4 13 2010 6 746 525052 4826123 456 40
4:00:47 1/31/2010 1 31 2010 4 642 524743 4826122 456 40
8:01:19 1/31/2010 1 31 2010 8 642 524749 4826123 456 40
20:00:56 4/28/2012 4 28 2012 20 657 524081 4826121 766 38
20:00:56 4/28/2012 4 28 2012 20 657 524081 4826121 767 38
2:00:55 4/13/2010 4 13 2010 2 746 525048 4826125 456 40
2:01:23 11/10/2010 11 10 2010 2 651 524165 4826123 766 38
2:01:23 11/10/2010 11 10 2010 2 651 524165 4826123 767 38
6:00:54 1/31/2010 1 31 2010 6 642 524752 4826125 456 40
14:00:54 3/23/2010 3 23 2010 14 650 526076 4826131 453 40
10:00:53 2/4/2010 2 4 2010 10 642 526116 4826132 453 40
8:00:55 2/7/2013 2 7 2013 8 666 523928 4826127 668 36
6:00:23 12/3/2013 12 3 2013 6 908 524549 4826132 457 39
18:00:56 12/24/2013 12 24 2013 18 916 527415 4826150 446 40
14:00:48 4/25/2009 4 25 2009 14 640 526001 4826149 453 40
18:00:54 11/21/2010 11 21 2010 18 641 526292 4826150 453 40
20:00:57 4/15/2014 4 15 2014 20 913 524843 4826149 456 40
22:02:33 11/29/2010 11 29 2010 22 642 524759 4826152 456 40
14:00:43 4/21/2014 4 21 2014 14 916 524244 4826151 766 38
14:00:43 4/21/2014 4 21 2014 14 916 524244 4826151 767 38
16:00:54 2/22/2012 2 22 2012 16 666 530304 4826178 443 40
16:01:23 4/24/2010 4 24 2010 16 639 524336 4826156 766 38
16:01:23 4/24/2010 4 24 2010 16 639 524336 4826156 767 38
18:00:53 11/29/2010 11 29 2010 18 642 524761 4826157 456 40
16:00:26 12/8/2012 12 8 2012 16 658 526834 4826170 445 40
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10:00:54 11/25/2010 11 25 2010 10 642 525611 4826167 454 40
0:00:44 1/7/2010 1 7 2010 0 642 524765 4826166 456 40
4:01:04 1/2/2014 1 2 2014 4 913 524639 4826165 457 39
6:00:42 11/29/2010 11 29 2010 6 639 524694 4826170 457 39
2:00:53 1/2/2014 1 2 2014 2 913 524629 4826170 457 39
6:01:05 1/9/2014 1 9 2014 6 916 524423 4826171 457 39
8:00:54 3/24/2010 3 24 2010 8 655 525729 4826178 454 40
10:00:41 11/29/2010 11 29 2010 10 639 524774 4826175 456 40
8:00:53 11/29/2010 11 29 2010 8 639 524745 4826177 456 40
4:01:09 1/9/2014 1 9 2014 4 916 524444 4826179 457 39
22:01:33 4/26/2012 4 26 2012 22 657 524249 4826179 766 38
22:01:33 4/26/2012 4 26 2012 22 657 524249 4826179 767 38
18:00:41 4/21/2012 4 21 2012 18 670 525007 4826183 456 40
22:00:53 1/1/2014 1 1 2014 22 913 524734 4826182 456 40
18:00:48 4/25/2011 4 25 2011 18 664 525200 4826190 455 40
6:01:23 1/2/2014 1 2 2014 6 913 524590 4826188 457 39
20:00:52 12/27/2013 12 27 2013 20 913 527308 4826201 446 40
16:00:42 12/30/2012 12 30 2012 16 666 526530 4826199 452 40
16:00:41 4/11/2012 4 11 2012 16 673 525780 4826201 454 40
12:00:14 4/21/2008 4 21 2008 12 637 524298 4826198 766 38
12:00:14 4/21/2008 4 21 2008 12 637 524298 4826198 767 38
2:00:54 1/31/2010 1 31 2010 2 642 524779 4826200 456 40
0:00:54 4/23/2014 4 23 2014 0 917 525478 4826207 455 40
20:00:23 12/9/2013 12 9 2013 20 916 530851 4826231 441 40
2:00:53 4/23/2014 4 23 2014 2 917 525479 4826210 455 40
6:00:20 4/25/2010 4 25 2010 6 639 525111 4826209 456 40
0:00:48 1/2/2014 1 2 2014 0 913 524711 4826210 457 39
14:00:53 4/24/2010 4 24 2010 14 652 524220 4826209 766 38
14:00:53 4/24/2010 4 24 2010 14 652 524220 4826209 767 38
2:00:58 2/4/2010 2 4 2010 2 642 526283 4826218 453 40
2:00:56 2/7/2013 2 7 2013 2 666 523944 4826212 668 36
20:01:23 4/26/2012 4 26 2012 20 657 524165 4826213 766 38
20:01:23 4/26/2012 4 26 2012 20 657 524165 4826213 767 38
12:00:45 11/30/2010 11 30 2010 12 746 527484 4826230 446 40
10:00:55 11/30/2010 11 30 2010 10 746 527483 4826230 446 40
12:00:56 12/31/2012 12 31 2012 12 666 526778 4826231 445 40
14:00:48 11/29/2010 11 29 2010 14 639 526412 4826229 452 40
18:01:00 4/21/2014 4 21 2014 18 907 524146 4826221 766 38
18:01:00 4/21/2014 4 21 2014 18 907 524146 4826221 767 38
14:00:41 12/31/2012 12 31 2012 14 666 526776 4826232 445 40
4:01:16 2/7/2013 2 7 2013 4 666 523942 4826223 668 36
10:00:46 12/5/2009 12 5 2009 10 638 524295 4826226 766 38
10:00:46 12/5/2009 12 5 2009 10 638 524295 4826226 767 38
2:00:53 4/13/2010 4 13 2010 2 642 525717 4826232 454 40
16:00:53 4/24/2010 4 24 2010 16 652 524225 4826227 766 38
16:00:53 4/24/2010 4 24 2010 16 652 524225 4826227 767 38
6:00:48 2/7/2013 2 7 2013 6 666 523940 4826227 668 36
20:00:47 1/1/2014 1 1 2014 20 913 524750 4826230 456 40
0:00:54 4/13/2010 4 13 2010 0 642 525716 4826234 454 40
18:00:53 11/30/2010 11 30 2010 18 639 524804 4826233 456 40
16:00:48 12/1/2010 12 1 2010 16 650 524153 4826235 764 39
16:00:48 12/1/2010 12 1 2010 16 650 524153 4826235 765 39
10:00:54 12/27/2013 12 27 2013 10 913 528589 4826253 451 40
22:01:18 4/22/2014 4 22 2014 22 917 525459 4826241 455 40
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6:00:54 4/12/2012 4 12 2012 6 671 524507 4826240 760 39
6:00:54 4/12/2012 4 12 2012 6 671 524507 4826240 761 39
18:00:50 5/17/2011 5 17 2011 18 664 526611 4826249 452 40
10:00:23 4/21/2010 4 21 2010 10 746 526598 4826249 452 40
8:00:53 2/4/2010 2 4 2010 8 642 526033 4826248 453 40
12:00:56 11/29/2010 11 29 2010 12 639 524887 4826248 438 40
16:01:12 3/23/2010 3 23 2010 16 650 526336 4826256 453 40
2:00:09 4/26/2011 4 26 2011 2 650 523653 4826246 667 24
0:00:55 1/6/2010 1 6 2010 0 642 524546 4826249 760 39
0:00:55 1/6/2010 1 6 2010 0 642 524546 4826249 761 39
18:00:53 1/1/2014 1 1 2014 18 913 525629 4826259 436 40
18:00:48 4/11/2012 4 11 2012 18 673 526307 4826263 435 40
8:00:48 3/24/2010 3 24 2010 8 642 525698 4826263 436 40
16:00:57 3/23/2010 3 23 2010 16 644 526238 4826268 435 40
6:00:48 2/4/2010 2 4 2010 6 642 526046 4826268 435 40
22:00:55 12/9/2012 12 9 2012 22 666 531083 4826290 441 40
4:00:54 2/4/2010 2 4 2010 4 642 526036 4826271 435 40
18:01:17 5/10/2010 5 10 2010 18 657 525725 4826271 436 40
16:01:23 4/25/2010 4 25 2010 16 639 524822 4826269 438 40
14:00:47 4/21/2012 4 21 2012 14 666 524306 4826268 764 39
14:00:47 4/21/2012 4 21 2012 14 666 524306 4826268 765 39
14:00:56 12/30/2012 12 30 2012 14 666 526625 4826279 434 40
4:00:44 4/26/2011 4 26 2011 4 650 523694 4826270 667 24
10:00:48 12/31/2012 12 31 2012 10 666 526732 4826282 434 40
20:00:48 12/22/2013 12 22 2013 20 918 529336 4826294 429 40
6:00:32 4/26/2011 4 26 2011 6 650 523691 4826273 667 24
10:00:59 12/22/2013 12 22 2013 10 916 527155 4826289 428 40
22:00:48 12/22/2013 12 22 2013 22 918 529344 4826299 429 40
16:00:53 3/23/2010 3 23 2010 16 642 526259 4826288 435 40
18:00:53 4/24/2010 4 24 2010 18 646 524495 4826285 760 39
18:00:53 4/24/2010 4 24 2010 18 646 524495 4826285 761 39
14:00:54 11/26/2010 11 26 2010 14 651 527830 4826299 430 40
14:00:53 4/26/2009 4 26 2009 14 640 526507 4826298 434 40
10:00:47 4/13/2014 4 13 2014 10 907 525100 4826296 438 40
2:00:12 1/9/2014 1 9 2014 2 916 524476 4826298 760 39
2:00:12 1/9/2014 1 9 2014 2 916 524476 4826298 761 39
12:00:42 12/30/2012 12 30 2012 12 666 526628 4826307 434 40
12:02:49 4/26/2009 4 26 2009 12 640 526531 4826307 434 40
16:00:50 3/23/2010 3 23 2010 16 746 526270 4826310 435 40
12:00:56 1/6/2010 1 6 2010 12 642 524300 4826303 764 39
12:00:56 1/6/2010 1 6 2010 12 642 524300 4826303 765 39
18:00:55 4/24/2010 4 24 2010 18 640 524506 4826308 760 39
18:00:55 4/24/2010 4 24 2010 18 640 524506 4826308 761 39
14:00:53 1/6/2010 1 6 2010 14 642 524295 4826310 764 39
14:00:53 1/6/2010 1 6 2010 14 642 524295 4826310 765 39
0:00:48 2/4/2010 2 4 2010 0 642 526038 4826320 435 40
16:00:42 4/21/2012 4 21 2012 16 666 524326 4826317 764 39
16:00:42 4/21/2012 4 21 2012 16 666 524326 4826317 765 39
18:01:16 5/26/2010 5 26 2010 18 639 524284 4826320 764 39
18:01:16 5/26/2010 5 26 2010 18 639 524284 4826320 765 39
16:00:53 3/23/2010 3 23 2010 16 652 526158 4826327 435 40
0:01:24 4/26/2011 4 26 2011 0 650 524037 4826320 764 39
0:01:24 4/26/2011 4 26 2011 0 650 524037 4826320 765 39
18:00:56 4/22/2008 4 22 2008 18 637 523732 4826319 667 24
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8:00:53 4/18/2009 4 18 2009 8 642 524611 4826322 760 39
8:00:53 4/18/2009 4 18 2009 8 642 524611 4826322 761 39
18:00:47 4/24/2010 4 24 2010 18 652 524464 4826323 760 39
18:00:47 4/24/2010 4 24 2010 18 652 524464 4826323 761 39
2:00:54 11/10/2010 11 10 2010 2 650 524559 4826323 760 39
2:00:54 11/10/2010 11 10 2010 2 650 524559 4826323 761 39
12:00:54 12/21/2012 12 21 2012 12 665 526668 4826335 434 40
22:00:14 4/25/2011 4 25 2011 22 650 524021 4826326 764 39
22:00:14 4/25/2011 4 25 2011 22 650 524021 4826326 765 39
0:00:50 5/1/2012 5 1 2012 0 676 524334 4826327 764 39
0:00:50 5/1/2012 5 1 2012 0 676 524334 4826327 765 39
18:00:52 12/21/2012 12 21 2012 18 665 524568 4826330 760 39
18:00:52 12/21/2012 12 21 2012 18 665 524568 4826330 761 39
18:00:54 2/3/2010 2 3 2010 18 642 526035 4826341 435 40
22:00:21 4/30/2012 4 30 2012 22 676 524469 4826337 760 39
22:00:21 4/30/2012 4 30 2012 22 676 524469 4826337 761 39
22:00:54 2/3/2010 2 3 2010 22 642 526033 4826343 435 40
14:00:55 3/23/2010 3 23 2010 14 642 526036 4826344 435 40
18:01:11 2/3/2010 2 3 2010 18 642 526042 4826347 435 40
8:00:44 3/24/2010 3 24 2010 8 644 525751 4826348 436 40
16:00:20 4/13/2014 4 13 2014 16 907 525134 4826346 437 40
2:00:47 4/25/2010 4 25 2010 2 650 524899 4826345 438 40
0:00:53 11/22/2010 11 22 2010 0 651 527009 4826356 427 40
14:00:56 4/13/2014 4 13 2014 14 907 525137 4826351 437 40
4:00:56 11/29/2010 11 29 2010 4 639 524737 4826350 438 40
12:01:30 11/29/2010 11 29 2010 12 650 524589 4826350 760 39
12:01:30 11/29/2010 11 29 2010 12 650 524589 4826350 761 39
8:00:41 11/29/2010 11 29 2010 8 650 524662 4826354 760 39
8:00:41 11/29/2010 11 29 2010 8 650 524662 4826354 761 39
16:00:49 4/17/2014 4 17 2014 16 913 524498 4826355 760 39
16:00:49 4/17/2014 4 17 2014 16 913 524498 4826355 761 39
12:00:29 4/13/2014 4 13 2014 12 907 525047 4826357 438 40
12:00:53 4/18/2010 4 18 2010 12 640 526678 4826364 434 40
16:00:54 2/4/2010 2 4 2010 16 644 527443 4826367 428 40
18:00:23 1/6/2010 1 6 2010 18 642 524769 4826359 438 40
10:00:41 12/15/2013 12 15 2013 10 913 528160 4826375 431 40
16:00:55 11/26/2010 11 26 2010 16 651 527822 4826374 430 40
22:00:48 4/28/2012 4 28 2012 22 657 524408 4826361 760 39
22:00:48 4/28/2012 4 28 2012 22 657 524408 4826361 761 39
10:00:43 11/29/2010 11 29 2010 10 650 524592 4826362 760 39
10:00:43 11/29/2010 11 29 2010 10 650 524592 4826362 761 39
12:00:30 4/20/2010 4 20 2010 12 640 527101 4826372 427 40
12:00:54 12/24/2013 12 24 2013 12 916 525485 4826366 437 40
12:00:54 4/17/2014 4 17 2014 12 913 524503 4826363 760 39
12:00:54 4/17/2014 4 17 2014 12 913 524503 4826363 761 39
18:00:53 4/13/2014 4 13 2014 18 907 525302 4826367 437 40
18:00:49 1/6/2010 1 6 2010 18 642 524564 4826366 760 39
18:00:49 1/6/2010 1 6 2010 18 642 524564 4826366 761 39
18:01:07 4/11/2012 4 11 2012 18 671 524531 4826368 760 39
18:01:07 4/11/2012 4 11 2012 18 671 524531 4826368 761 39
18:00:23 4/17/2014 4 17 2014 18 913 524522 4826369 760 39
18:00:23 4/17/2014 4 17 2014 18 913 524522 4826369 761 39
6:00:43 11/29/2010 11 29 2010 6 650 524673 4826369 760 39
6:00:43 11/29/2010 11 29 2010 6 650 524673 4826369 761 39
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18:00:48 4/1/2013 4 1 2013 18 671 524622 4826369 760 39
18:00:48 4/1/2013 4 1 2013 18 671 524622 4826369 761 39
8:00:32 4/14/2014 4 14 2014 8 908 525793 4826374 436 40
14:00:26 4/17/2014 4 17 2014 14 913 524507 4826370 760 39
14:00:26 4/17/2014 4 17 2014 14 913 524507 4826370 761 39
14:00:55 4/20/2010 4 20 2010 14 640 527099 4826382 427 40
2:01:11 1/3/2010 1 3 2010 2 642 524617 4826375 760 39
2:01:11 1/3/2010 1 3 2010 2 642 524617 4826375 761 39
10:00:54 12/28/2013 12 28 2013 10 913 527271 4826386 428 40
4:00:26 11/29/2011 11 29 2011 4 667 524859 4826378 438 40
16:00:53 4/20/2010 4 20 2010 16 640 527105 4826388 427 40
4:00:29 11/29/2010 11 29 2010 4 650 524674 4826383 760 39
4:00:29 11/29/2010 11 29 2010 4 650 524674 4826383 761 39
10:00:48 12/1/2010 12 1 2010 10 650 524350 4826385 760 39
10:00:48 12/1/2010 12 1 2010 10 650 524350 4826385 761 39
6:00:53 1/3/2010 1 3 2010 6 642 524615 4826387 760 39
6:00:53 1/3/2010 1 3 2010 6 642 524615 4826387 761 39
16:00:54 12/31/2012 12 31 2012 16 666 526904 4826396 427 40
2:00:43 11/29/2010 11 29 2010 2 639 524757 4826388 438 40
18:01:08 2/4/2010 2 4 2010 18 644 527376 4826399 428 40
6:00:49 11/29/2011 11 29 2011 6 667 524852 4826390 438 40
22:00:53 11/21/2010 11 21 2010 22 651 527044 4826399 427 40
0:00:48 1/3/2010 1 3 2010 0 642 524612 4826397 760 39
0:00:48 1/3/2010 1 3 2010 0 642 524612 4826397 761 39
12:00:30 4/11/2014 4 11 2014 12 917 526137 4826402 435 40
16:00:57 1/6/2010 1 6 2010 16 642 524296 4826399 764 39
16:00:57 1/6/2010 1 6 2010 16 642 524296 4826399 765 39
10:01:09 12/1/2011 12 1 2011 10 663 524373 4826400 760 39
10:01:09 12/1/2011 12 1 2011 10 663 524373 4826400 761 39
18:01:07 12/27/2013 12 27 2013 18 913 528064 4826416 431 40
2:00:43 5/19/2011 5 19 2011 2 666 525375 4826405 437 40
12:00:54 12/26/2013 12 26 2013 12 916 528320 4826418 431 40
0:00:53 1/9/2014 1 9 2014 0 916 524591 4826405 760 39
0:00:53 1/9/2014 1 9 2014 0 916 524591 4826405 761 39
6:00:49 11/29/2010 11 29 2010 6 642 524632 4826412 760 39
6:00:49 11/29/2010 11 29 2010 6 642 524632 4826412 761 39
0:01:47 4/29/2012 4 29 2012 0 657 524417 4826411 760 39
0:01:47 4/29/2012 4 29 2012 0 657 524417 4826411 761 39
8:00:44 11/29/2010 11 29 2010 8 642 524629 4826414 760 39
8:00:44 11/29/2010 11 29 2010 8 642 524629 4826414 761 39
18:00:47 4/17/2009 4 17 2009 18 642 524166 4826416 764 39
18:00:47 4/17/2009 4 17 2009 18 642 524166 4826416 765 39
6:00:42 11/26/2010 11 26 2010 6 650 527791 4826430 430 40
10:00:53 12/24/2013 12 24 2013 10 916 524749 4826420 438 40
16:00:56 12/8/2012 12 8 2012 16 666 526799 4826428 427 40
14:01:17 4/21/2014 4 21 2014 14 917 524525 4826420 760 39
14:01:17 4/21/2014 4 21 2014 14 917 524525 4826420 761 39
18:00:26 3/23/2010 3 23 2010 18 746 526323 4826429 435 40
12:00:53 4/21/2012 4 21 2012 12 666 524387 4826423 760 39
12:00:53 4/21/2012 4 21 2012 12 666 524387 4826423 761 39
0:00:30 2/5/2010 2 5 2010 0 644 527389 4826436 428 40
4:00:56 1/3/2010 1 3 2010 4 642 524757 4826427 438 40
22:00:43 2/4/2010 2 4 2010 22 644 527349 4826442 428 40
16:00:54 12/24/2013 12 24 2013 16 916 527237 4826442 428 40
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22:02:00 1/6/2010 1 6 2010 22 642 524778 4826433 438 40
14:01:12 4/21/2008 4 21 2008 14 637 524478 4826433 760 39
14:01:12 4/21/2008 4 21 2008 14 637 524478 4826433 761 39
16:00:47 2/3/2010 2 3 2010 16 642 525997 4826439 435 40
14:00:29 3/23/2010 3 23 2010 14 651 526641 4826442 434 40
12:01:33 11/29/2010 11 29 2010 12 642 524637 4826435 760 39
12:01:33 11/29/2010 11 29 2010 12 642 524637 4826435 761 39
18:00:31 3/23/2010 3 23 2010 18 651 526871 4826444 427 40
16:00:25 4/17/2010 4 17 2010 16 640 526260 4826446 435 40
18:00:53 2/4/2010 2 4 2010 18 644 527350 4826452 428 40
10:00:53 4/30/2010 4 30 2010 10 652 525697 4826447 436 40
10:00:25 11/29/2010 11 29 2010 10 642 524639 4826443 760 39
10:00:25 11/29/2010 11 29 2010 10 642 524639 4826443 761 39
10:00:41 4/21/2014 4 21 2014 10 917 524376 4826445 760 39
10:00:41 4/21/2014 4 21 2014 10 917 524376 4826445 761 39
18:00:42 4/24/2010 4 24 2010 18 639 524531 4826448 760 39
18:00:42        4/24/2010       4       24      2010    18      639     524531  4826448 761     39
12:00:53        4/21/2014       4       21      2014    12      917     524376  4826450 760     39
12:00:53        4/21/2014       4       21      2014    12      917     524376  4826450 761     39
16:00:48        12/12/2010      12      12      2010    16      639     528249  4826473 431     40
8:00:53 3/24/2010       3       24      2010    8       650     525891  4826465 436     40
4:00:42 12/30/2011      12      30      2011    4       665     529437  4826487 429     40
10:00:49        5/18/2011       5       18      2011    10      666     525434  4826476 437     40
14:00:53        12/12/2010      12      12      2010    14      639     528293  4826488 431     40
18:00:53        2/22/2012       2       22      2012    18      666     530262  4826499 425     40
14:00:13        2/3/2010        2       3       2010    14      642     525988  4826483 435     40
8:00:43 4/25/2010       4       25      2010    8       639     525347  4826482 437     40
6:00:23 5/1/2008        5       1       2008    6       637     524611  4826486 760     39
6:00:23 5/1/2008        5       1       2008    6       637     524611  4826486 761     39
14:00:53        12/27/2013      12      27      2013    14      913     528548  4826503 433     40
12:00:54        12/27/2013      12      27      2013    12      913     528549  4826506 433     40
16:00:53        12/27/2013      12      27      2013    16      913     528553  4826507 433     40
4:00:43 11/26/2010      11      26      2010    4       650     527799  4826505 430     40
14:00:53        12/22/2013      12      22      2013    14      916     527290  4826507 428     40
12:00:55        12/22/2013      12      22      2013    12      916     527286  4826510 428     40
4:00:37 4/12/2012       4       12      2012    4       671     524546  4826501 760     39
4:00:37 4/12/2012       4       12      2012    4       671     524546  4826501 761     39
2:00:54 4/12/2012       4       12      2012    2       671     524538  4826502 760     39
2:00:54 4/12/2012       4       12      2012    2       671     524538  4826502 761     39
16:01:24        12/22/2013      12      22      2013    16      916     527287  4826513 428     40
10:01:24        5/7/2011        5       7       2011    10      655     524329  4826505 764     39
10:01:24        5/7/2011        5       7       2011    10      655     524329  4826505 765     39
12:00:52        2/3/2010        2       3       2010    12      642     525921  4826513 436     40
16:00:53        3/23/2010       3       23      2010    16      651     526925  4826517 427     40
10:00:59        12/10/2013      12      10      2013    10      909     528293  4826524 431     40
18:00:10        4/16/2010       4       16      2010    18      655     523845  4826507 667     24
10:00:54        1/28/2012       1       28      2012    10      666     529698  4826532 426     40
18:00:32        4/12/2010       4       12      2010    18      655     525913  4826518 436     40
6:01:51 12/28/2013      12      28      2013    6       916     524477  4826513 760     39
6:01:51 12/28/2013      12      28      2013    6       916     524477  4826513 761     39
16:00:26        4/19/2009       4       19      2009    16      648     526409  4826522 434     40
16:02:22        12/1/2010       12      1       2010    16      642     527306  4826528 428     40
0:00:39 5/1/2008        5       1       2008    0       637     524332  4826521 760     39
0:00:39 5/1/2008        5       1       2008    0       637     524332  4826521 761     39
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14:01:27        12/1/2010       12      1       2010    14      642     527318  4826536 428     40
10:00:41        4/25/2010       4       25      2010    10      639     525498  4826529 437     40
12:00:55        4/21/2010       4       21      2010    12      746     526847  4826535 427     40
12:00:48        12/1/2010       12      1       2010    12      642     527311  4826538 428     40
4:00:49 5/1/2008        5       1       2008    4       637     524612  4826530 760     39
4:00:49 5/1/2008        5       1       2008    4       637     524612  4826530 761     39
10:00:56        12/1/2010       12      1       2010    10      642     527316  4826542 428     40
8:00:54 11/26/2010      11      26      2010    8       650     527835  4826545 430     40
2:00:36 5/1/2008        5       1       2008    2       637     524614  4826533 760     39
2:00:36 5/1/2008        5       1       2008    2       637     524614  4826533 761     39
18:01:40        4/21/2012       4       21      2012    18      666     524423  4826536 760     39
18:01:40        4/21/2012       4       21      2012    18      666     524423  4826536 761     39
12:00:41        11/30/2010      11      30      2010    12      639     525289  4826539 437     40
14:00:41        4/21/2010       4       21      2010    14      746     526860  4826546 427     40
14:00:42        11/30/2010      11      30      2010    14      639     525290  4826540 437     40
16:00:42        11/30/2010      11      30      2010    16      639     525291  4826544 437     40
0:01:43 4/6/2010        4       6       2010    0       655     523991  4826539 764     39
0:01:43 4/6/2010        4       6       2010    0       655     523991  4826539 765     39
8:00:44 12/12/2008      12      12      2008    8       637     524529  4826544 760     39
8:00:44 12/12/2008      12      12      2008    8       637     524529  4826544 761     39
12:00:35        4/18/2010       4       18      2010    12      646     527130  4826555 427     40
18:00:51        3/23/2010       3       23      2010    18      650     526265  4826565 435     40
12:00:56        12/28/2013      12      28      2013    12      913     527545  4826571 428     40
10:00:47        4/21/2010       4       21      2010    10      640     526674  4826568 434     40
2:01:29 4/6/2010        4       6       2010    2       655     524431  4826563 760     39
2:01:29 4/6/2010        4       6       2010    2       655     524431  4826563 761     39
18:00:53        12/31/2012      12      31      2012    18      666     526943  4826576 427     40
18:00:53        4/16/2010       4       16      2010    18      640     524643  4826567 760     39
18:00:53 4/16/2010 4 16 2010 18 640 524643 4826567 761 39
16:00:41 4/16/2010 4 16 2010 16 639 525643 4826574 436 40
2:00:53 11/24/2010 11 24 2010 2 746 529085 4826588 432 40
0:01:17 2/7/2013 2 7 2013 0 666 524481 4826571 760 39
0:01:17 2/7/2013 2 7 2013 0 666 524481 4826571 761 39
10:00:58 11/28/2010 11 28 2010 10 650 527224 4826582 428 40
10:00:54 11/27/2010 11 27 2010 10 746 527688 4826587 430 40
10:00:54 1/2/2014 1 2 2014 10 913 526368 4826582 434 40
18:00:54 4/17/2009 4 17 2009 18 648 524288 4826583 764 39
18:00:54 4/17/2009 4 17 2009 18 648 524288 4826583 765 39
18:00:24 4/19/2009 4 19 2009 18 648 526413 4826592 434 40
12:00:27 4/21/2010 4 21 2010 12 640 526684 4826595 434 40
14:00:17 12/1/2010 12 1 2010 14 650 524195 4826586 764 39
14:00:17 12/1/2010 12 1 2010 14 650 524195 4826586 765 39
10:00:53 2/3/2010 2 3 2010 10 642 525867 4826600 436 40
18:00:47 5/18/2011 5 18 2011 18 666 526240 4826613 435 40
10:00:47 4/25/2010 4 25 2010 10 644 525674 4826611 436 40
18:00:41 4/27/2009 4 27 2009 18 634 524533 4826610 760 39
18:00:41 4/27/2009 4 27 2009 18 634 524533 4826610 761 39
18:00:41 5/17/2011 5 17 2011 18 666 526233 4826617 435 40
2:01:24 5/18/2011 5 18 2011 2 666 524529 4826623 760 39
2:01:24 5/18/2011 5 18 2011 2 666 524529 4826623 761 39
18:00:50 4/25/2010 4 25 2010 18 639 524608 4826624 760 39
18:00:50 4/25/2010 4 25 2010 18 639 524608 4826624 761 39
12:00:47 12/1/2010 12 1 2010 12 650 524333 4826624 760 39
12:00:47 12/1/2010 12 1 2010 12 650 524333 4826624 761 39
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8:01:31 12/24/2013 12 24 2013 8 916 524537 4826625 760 39
8:01:31 12/24/2013 12 24 2013 8 916 524537 4826625 761 39
2:00:49 11/25/2010 11 25 2010 2 746 527255 4826636 428 40
18:00:54 12/22/2013 12 22 2013 18 916 526886 4826642 427 40
18:00:57 12/12/2010 12 12 2010 18 639 528244 4826648 431 40
18:00:29 12/12/2010 12 12 2010 18 639 528242 4826648 431 40
0:00:48 11/25/2010 11 25 2010 0 746 527250 4826646 428 40
2:00:53 5/10/2011 5 10 2011 2 650 523909 4826635 666 0
8:00:59 1/3/2010 1 3 2010 8 642 524476 4826641 758 39
8:00:59 1/3/2010 1 3 2010 8 642 524476 4826641 759 39
14:00:56 4/26/2010 4 26 2010 14 650 524535 4826642 758 39
14:00:56 4/26/2010 4 26 2010 14 650 524535 4826642 759 39
6:00:53 12/24/2013 12 24 2013 6 916 524534 4826642 758 39
6:00:53 12/24/2013 12 24 2013 6 916 524534 4826642 759 39
20:00:54 12/31/2012 12 31 2012 20 666 526942 4826653 427 40
10:01:26 4/26/2010 4 26 2010 10 650 524535 4826645 758 39
10:01:26 4/26/2010 4 26 2010 10 650 524535 4826645 759 39
4:00:53 11/29/2012 11 29 2012 4 677 523954 4826657 611 17
4:01:06 4/13/2010 4 13 2010 4 642 525791 4826666 418 40
18:00:54 4/17/2009 4 17 2009 18 637 524061 4826663 611 17
10:01:13 11/26/2010 11 26 2010 10 650 528015 4826680 413 40
14:00:53 4/18/2010 4 18 2010 14 646 527405 4826684 410 40
18:01:23 4/18/2010 4 18 2010 18 640 526894 4826682 409 40
20:01:17 12/9/2012 12 9 2012 20 666 531505 4826706 404 40
14:00:48 12/26/2013 12 26 2013 14 916 528752 4826698 415 40
4:00:46 12/28/2013 12 28 2013 4 916 524461 4826682 758 39
4:00:46 12/28/2013 12 28 2013 4 916 524461 4826682 759 39
18:00:54 3/23/2010 3 23 2010 18 650 525974 4826691 417 40
14:00:48 12/21/2012 12 21 2012 14 665 524403 4826687 758 39
14:00:48 12/21/2012 12 21 2012 14 665 524403 4826687 759 39
12:00:41 5/1/2008 5 1 2008 12 637 525796 4826693 418 40
16:00:53 12/21/2012 12 21 2012 16 665 524404 4826689 758 39
16:00:53 12/21/2012 12 21 2012 16 665 524404 4826689 759 39
22:00:48 12/31/2012 12 31 2012 22 666 526886 4826700 409 40
12:01:32 4/21/2012 4 21 2012 12 677 525524 4826703 419 40
16:00:30 12/26/2013 12 26 2013 16 916 528766 4826719 414 40
18:00:53 4/24/2010 4 24 2010 18 640 524512 4826709 758 39
18:00:53 4/24/2010 4 24 2010 18 640 524512 4826709 759 39
18:00:29 11/29/2010 11 29 2010 18 639 526619 4826720 416 40
2:00:27 11/26/2010 11 26 2010 2 650 527961 4826728 413 40
18:00:56 12/22/2013 12 22 2013 18 918 529429 4826736 411 40
2:00:32 12/15/2013 12 15 2013 2 913 531760 4826760 403 40
2:01:20 11/29/2011 11 29 2011 2 667 524878 4826732 420 40
16:00:41 11/5/2010 11 5 2010 16 639 524373 4826731 758 39
16:00:41 11/5/2010 11 5 2010 16 639 524373 4826731 759 39
0:00:53 12/31/2012 12 31 2012 0 666 524816 4826733 420 40
22:00:53 12/15/2013 12 15 2013 22 913 526178 4826739 417 40
20:00:26 4/13/2014 4 13 2014 20 907 524583 4826733 758 39
20:00:26 4/13/2014 4 13 2014 20 907 524583 4826733 759 39
10:00:25 11/30/2010 11 30 2010 10 642 524621 4826738 758 39
10:00:25 11/30/2010 11 30 2010 10 642 524621 4826738 759 39
6:00:43 4/13/2010 4 13 2010 6 650 524566 4826740 758 39
6:00:43 4/13/2010 4 13 2010 6 650 524566 4826740 759 39
22:00:37 2/6/2013 2 6 2013 22 666 524733 4826748 420 40
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22:00:55 11/24/2010 11 24 2010 22 746 527348 4826760 410 40
20:00:54 2/6/2013 2 6 2013 20 666 524729 4826752 420 40
14:00:56 2/23/2012 2 23 2012 14 666 529892 4826773 408 40
18:00:55 11/23/2013 11 23 2013 18 914 527851 4826768 412 40
0:00:24 11/26/2010 11 26 2010 0 650 527931 4826775 412 40
2:00:47 12/31/2012 12 31 2012 2 666 524823 4826770 420 40
18:00:12 11/24/2010 11 24 2010 18 746 527313 4826780 410 40
12:00:41 2/23/2012 2 23 2012 12 666 529884 4826791 408 40
14:00:53 12/8/2012 12 8 2012 14 658 528292 4826785 413 40
10:00:53 2/23/2012 2 23 2012 10 666 529885 4826792 408 40
16:00:23 2/23/2012 2 23 2012 16 666 529899 4826792 408 40
18:00:47 4/23/2011 4 23 2011 18 655 524559 4826771 758 39
18:00:47 4/23/2011 4 23 2011 18 655 524559 4826771 759 39
16:00:41 4/27/2009 4 27 2009 16 634 524568 4826775 758 39
16:00:41 4/27/2009 4 27 2009 16 634 524568 4826775 759 39
20:00:55 12/29/2012 12 29 2012 20 666 524861 4826776 420 40
14:00:24 11/28/2010 11 28 2010 14 746 528623 4826794 415 40
12:00:41 11/28/2010 11 28 2010 12 746 528616 4826796 415 40
0:00:54 11/29/2010 11 29 2010 0 639 524915 4826784 420 40
0:00:53 12/30/2012 12 30 2012 0 666 524874 4826785 420 40
0:00:54 2/23/2012 2 23 2012 0 666 529935 4826807 408 40
6:00:13 12/12/2008 12 12 2008 6 637 524701 4826785 758 39
6:00:13 12/12/2008 12 12 2008 6 637 524701 4826785 759 39
4:00:49 12/31/2012 12 31 2012 4 666 524793 4826788 420 40
12:00:50 4/25/2009 4 25 2009 12 644 524813 4826790 420 40
20:00:57 2/22/2012 2 22 2012 20 666 529940 4826812 408 40
22:00:47 12/29/2012 12 29 2012 22 666 524871 4826791 420 40
18:00:42 2/23/2012 2 23 2012 18 666 529967 4826812 408 40
22:00:42 2/22/2012 2 22 2012 22 666 529934 4826814 408 40
16:02:25 4/26/2010 4 26 2010 16 650 524619 4826797 758 39
16:02:25 4/26/2010 4 26 2010 16 650 524619 4826797 759 39
16:00:47 4/26/2009 4 26 2009 16 634 525961 4826804 417 40
18:00:47 3/23/2010 3 23 2010 18 644 526099 4826806 417 40
12:00:55 1/5/2013 1 5 2013 12 666 527785 4826814 412 40
14:00:56 12/13/2013 12 13 2013 14 909 530775 4826828 406 40
22:01:15 4/29/2010 4 29 2010 22 639 524549 4826803 758 39
22:01:15 4/29/2010 4 29 2010 22 639 524549 4826803 759 39
2:00:54 2/23/2012 2 23 2012 2 666 529939 4826825 408 40
6:00:54 2/23/2012 2 23 2012 6 666 529949 4826829 408 40
2:00:55 12/28/2013 12 28 2013 2 916 524488 4826808 758 39
2:00:55 12/28/2013 12 28 2013 2 916 524488 4826808 759 39
4:00:54 2/23/2012 2 23 2012 4 666 529948 4826830 408 40
8:00:26 12/30/2012 12 30 2012 8 666 525464 4826812 419 40
2:01:23 4/25/2010 4 25 2010 2 639 525619 4826819 418 40
18:00:26 12/8/2012 12 8 2012 18 666 526791 4826824 409 40
14:01:36 1/5/2013 1 5 2013 14 666 527801 4826831 412 40
12:01:20 4/27/2009 4 27 2009 12 634 524491 4826820 758 39
12:01:20 4/27/2009 4 27 2009 12 634 524491 4826820 759 39
18:00:41 4/22/2012 4 22 2012 18 671 524584 4826823 758 39
18:00:41 4/22/2012 4 22 2012 18 671 524584 4826823 759 39
0:00:48 4/12/2012 4 12 2012 0 671 524595 4826823 758 39
0:00:48 4/12/2012 4 12 2012 0 671 524595 4826823 759 39
18:00:20 4/13/2014 4 13 2014 18 908 524607 4826826 758 39
18:00:20 4/13/2014 4 13 2014 18 908 524607 4826826 759 39
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10:00:53 4/21/2010 4 21 2010 10 650 526465 4826835 416 40
8:00:12 2/23/2012 2 23 2012 8 666 529932 4826850 408 40
10:00:50 5/2/2009 5 2 2009 10 648 526190 4826837 417 40
14:00:49 4/27/2009 4 27 2009 14 634 524494 4826833 758 39
14:00:49 4/27/2009 4 27 2009 14 634 524494 4826833 759 39
18:00:52 12/8/2012 12 8 2012 18 658 526783 4826841 409 40
22:00:56 12/1/2011 12 1 2011 22 667 531530 4826863 404 40
10:00:54 12/14/2012 12 14 2012 10 665 528259 4826851 413 40
10:00:54 12/7/2012 12 7 2012 10 665 529207 4826863 411 40
10:00:43 11/26/2010 11 26 2010 10 642 528014 4826859 413 40
16:00:54 1/1/2014 1 1 2014 16 913 526694 4826857 416 40
12:00:55 12/10/2013 12 10 2013 12 909 529924 4826873 408 40
14:00:48 12/10/2013 12 10 2013 14 909 529922 4826874 408 40
10:00:48 5/19/2011 5 19 2011 10 667 524624 4826853 758 39
10:00:48 5/19/2011 5 19 2011 10 667 524624 4826853 759 39
14:00:47 1/28/2012 1 28 2012 14 666 529817 4826884 408 40
16:00:33 4/16/2010 4 16 2010 16 650 525800 4826868 418 40
14:00:24 4/19/2009 4 19 2009 14 648 526103 4826872 417 40
12:00:51 1/28/2012 1 28 2012 12 666 529814 4826889 408 40
18:00:48 4/30/2012 4 30 2012 18 676 524757 4826870 420 40
14:00:53 4/21/2010 4 21 2010 14 640 526879 4826880 409 40
10:00:48 4/25/2011 4 25 2011 10 650 524802 4826877 420 40
10:01:13 11/24/2010 11 24 2010 10 746 528623 4826893 415 40
16:00:14 4/25/2011 4 25 2011 16 664 526020 4826883 417 40
0:00:35 4/25/2010 4 25 2010 0 640 524675 4826881 758 39
0:00:35 4/25/2010 4 25 2010 0 640 524675 4826881 759 39
18:00:53 4/27/2009 4 27 2009 18 634 524185 4826880 611 17
8:00:42 4/21/2008 4 21 2008 8 637 524355 4826884 758 39
8:00:42 4/21/2008 4 21 2008 8 637 524355 4826884 759 39
14:00:50 4/25/2011 4 25 2011 14 664 526002 4826892 417 40
18:01:22 12/1/2011 12 1 2011 18 667 531595 4826916 403 40
18:00:47 2/6/2013 2 6 2013 18 666 524954 4826889 420 40
6:00:54 12/31/2012 12 31 2012 6 666 524773 4826891 420 40
18:00:55 4/24/2010 4 24 2010 18 652 524692 4826893 758 39
18:00:55 4/24/2010 4 24 2010 18 652 524692 4826893 759 39
18:00:54 4/22/2012 4 22 2012 18 676 524634 4826894 758 39
18:00:54 4/22/2012 4 22 2012 18 676 524634 4826894 759 39
14:00:37 2/6/2013 2 6 2013 14 666 524980 4826896 420 40
18:00:35 4/25/2010 4 25 2010 18 652 524720 4826895 420 40
18:00:42 4/26/2010 4 26 2010 18 650 524598 4826899 758 39
18:00:42 4/26/2010 4 26 2010 18 650 524598 4826899 759 39
18:00:53 4/24/2010 4 24 2010 18 646 524719 4826901 420 40
16:00:42 4/21/2014 4 21 2014 16 916 524708 4826904 758 39
16:00:42 4/21/2014 4 21 2014 16 916 524708 4826904 759 39
22:00:53 4/11/2012 4 11 2012 22 671 524604 4826906 758 39
22:00:53 4/11/2012 4 11 2012 22 671 524604 4826906 759 39
14:00:55 12/8/2012 12 8 2012 14 666 528171 4826921 413 40
18:01:46 11/29/2010 11 29 2010 18 642 524877 4826908 420 40
2:00:49 5/4/2009 5 4 2009 2 644 524910 4826909 420 40
18:00:29 3/23/2010 3 23 2010 18 655 525897 4826914 418 40
4:00:53 12/24/2013 12 24 2013 4 916 524916 4826912 420 40
14:00:38 4/12/2012 4 12 2012 14 673 525828 4826916 418 40
12:00:25 11/24/2010 11 24 2010 12 746 528326 4826927 413 40
16:00:53 11/29/2010 11 29 2010 16 639 526918 4826922 409 40
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22:00:38 1/5/2010 1 5 2010 22 642 524612 4826916 758 39
22:00:38 1/5/2010 1 5 2010 22 642 524612 4826916 759 39
16:00:53 2/6/2013 2 6 2013 16 666 524981 4826919 420 40
10:00:53 12/8/2012 12 8 2012 10 657 527136 4826927 410 40
10:00:44 5/12/2011 5 12 2011 10 650 524798 4826919 420 40
18:00:48 3/23/2010 3 23 2010 18 642 525956 4826925 417 40
18:00:48 4/24/2011 4 24 2011 18 655 525058 4826923 420 40
12:00:50 4/19/2009 4 19 2009 12 648 526095 4826928 417 40
12:00:42 11/28/2010 11 28 2010 12 650 527130 4826933 409 40
14:00:48 11/28/2010 11 28 2010 14 650 527128 4826933 409 40
12:02:25 1/8/2014 1 8 2014 12 916 526790 4826934 409 40
10:00:53 5/19/2011 5 19 2011 10 657 524712 4826928 758 39
10:00:53 5/19/2011 5 19 2011 10 657 524712 4826928 759 39
22:00:54 4/24/2010 4 24 2010 22 640 524672 4826928 758 39
22:00:54 4/24/2010 4 24 2010 22 640 524672 4826928 759 39
4:00:23 12/12/2008 12 12 2008 4 637 524703 4826928 758 39
4:00:23 12/12/2008 12 12 2008 4 637 524703 4826928 759 39
8:00:56 12/7/2013 12 7 2013 8 916 531763 4826958 403 40
18:00:36 11/29/2010 11 29 2010 18 650 524501 4826929 758 39
18:00:36 11/29/2010 11 29 2010 18 650 524501 4826929 759 39
14:00:57 1/8/2014 1 8 2014 14 916 526790 4826942 409 40
16:00:53 1/8/2014 1 8 2014 16 916 526721 4826945 416 40
16:00:44 1/28/2012 1 28 2012 16 666 530362 4826966 407 40
10:00:54 12/30/2012 12 30 2012 10 666 525894 4826948 418 40
18:00:48 4/24/2012 4 24 2012 18 672 524643 4826946 758 39
18:00:48 4/24/2012 4 24 2012 18 672 524643 4826946 759 39
12:00:23 1/1/2014 1 1 2014 12 913 526719 4826954 416 40
14:00:26 12/1/2011 12 1 2011 14 663 524501 4826947 758 39
14:00:26 12/1/2011 12 1 2011 14 663 524501 4826947 759 39
4:00:49 4/24/2011 4 24 2011 4 650 524359 4826947 758 39
4:00:49 4/24/2011 4 24 2011 4 650 524359 4826947 759 39
14:00:42 1/1/2014 1 1 2014 14 913 526722 4826957 416 40
16:00:56 4/12/2012 4 12 2012 16 673 525842 4826955 418 40
6:00:55 4/13/2010 4 13 2010 6 642 524699 4826951 758 39
6:00:55 4/13/2010 4 13 2010 6 642 524699 4826951 759 39
18:00:47 3/23/2010 3 23 2010 18 652 526264 4826960 417 40
12:00:25 12/1/2011 12 1 2011 12 663 524504 4826963 758 39
12:00:25 12/1/2011 12 1 2011 12 663 524504 4826963 759 39
18:00:43 4/18/2010 4 18 2010 18 655 525934 4826969 417 40
12:00:30 4/21/2012 4 21 2012 12 658 524743 4826967 420 40
14:00:44 4/21/2010 4 21 2010 14 654 527216 4826977 410 40
12:00:53 11/23/2013 11 23 2013 12 914 528046 4826983 413 40
2:00:54 4/28/2013 4 28 2013 2 677 524631 4826970 758 39
2:00:54 4/28/2013 4 28 2013 2 677 524631 4826970 759 39
16:00:54 11/23/2013 11 23 2013 16 914 528034 4826984 413 40
10:00:25 5/2/2009 5 2 2009 10 645 526315 4826978 417 40
14:00:53 11/23/2013 11 23 2013 14 914 528032 4826985 413 40
0:00:56 1/1/2013 1 1 2013 0 666 526902 4826981 409 40
22:00:52 4/22/2014 4 22 2014 22 907 525084 4826975 420 40
2:00:44 5/9/2011 5 9 2011 2 650 524388 4826973 758 39
2:00:44 5/9/2011 5 9 2011 2 650 524388 4826973 759 39
0:00:43 11/29/2011 11 29 2011 0 667 525089 4826977 420 40
22:00:59 1/8/2014 1 8 2014 22 916 524542 4826975 758 39
22:00:59 1/8/2014 1 8 2014 22 916 524542 4826975 759 39
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10:00:42 4/20/2009 4 20 2009 10 648 525890 4826980 418 40
10:00:53 1/1/2013 1 1 2013 10 666 527092 4826985 409 40
16:00:43 4/21/2014 4 21 2014 16 917 524799 4826978 420 40
20:00:55 12/15/2013 12 15 2013 20 913 526275 4826987 417 40
18:00:46 4/25/2010 4 25 2010 18 639 524792 4826984 420 40
10:00:41 5/8/2011 5 8 2011 10 655 525844 4826991 418 40
8:00:47 12/28/2013 12 28 2013 8 916 524961 4826994 420 40
2:00:55 11/29/2011 11 29 2011 2 665 525087 4826996 420 40
18:00:47 12/11/2013 12 11 2013 18 909 531584 4827024 404 40
0:00:53 11/29/2011 11 29 2011 0 665 525107 4826998 420 40
18:00:53 4/25/2010 4 25 2010 18 652 524779 4826999 420 40
6:00:40 11/27/2012 11 27 2012 6 670 528102 4827013 413 40
0:00:54 4/25/2010 4 25 2010 0 646 524635 4827008 758 39
0:00:54 4/25/2010 4 25 2010 0 646 524635 4827008 759 39
2:00:41 5/15/2011 5 15 2011 2 665 525821 4827015 418 40
18:00:33 12/30/2013 12 30 2013 18 916 531248 4827038 404 40
22:01:26 4/24/2012 4 24 2012 22 672 524743 4827013 420 40
18:00:32 11/25/2010 11 25 2010 18 642 526366 4827019 416 40
2:01:31 12/8/2012 12 8 2012 2 657 526893 4827021 409 40
10:01:04 12/5/2013 12 5 2013 10 917 528322 4827027 413 40
8:00:55 1/1/2013 1 1 2013 8 666 526968 4827023 409 40
10:00:23 1/5/2013 1 5 2013 10 666 527178 4827024 410 40
22:00:56 12/31/2013 12 31 2013 22 913 525467 4827019 419 40
4:00:43 11/29/2011 11 29 2011 4 665 525079 4827019 420 40
0:00:48 12/28/2013 12 28 2013 0 916 524712 4827018 758 39
0:00:48 12/28/2013 12 28 2013 0 916 524712 4827018 759 39
2:00:25 1/1/2013 1 1 2013 2 666 526891 4827027 409 40
6:00:41 1/1/2013 1 1 2013 6 666 526966 4827030 409 40
4:00:56 11/10/2010 11 10 2010 4 646 525001 4827023 420 40
18:01:09 11/21/2010 11 21 2010 18 651 527021 4827032 409 40
10:01:24 4/27/2009 4 27 2009 10 634 524979 4827025 420 40
16:00:49 12/22/2013 12 22 2013 16 918 529770 4827047 408 40
18:01:17 4/26/2010 4 26 2010 18 650 524714 4827026 758 39
18:01:17 4/26/2010 4 26 2010 18 650 524714 4827026 759 39
8:00:30 4/27/2009 4 27 2009 8 634 524975 4827027 420 40
4:00:44 1/1/2013 1 1 2013 4 666 526889 4827036 409 40
8:00:55 12/3/2013 12 3 2013 8 671 525588 4827032 418 40
10:00:47 4/21/2010 4 21 2010 10 652 524827 4827030 420 40
18:00:41 4/24/2011 4 24 2011 18 650 525081 4827033 420 40
12:00:53 12/5/2013 12 5 2013 12 917 528334 4827048 413 40
4:00:44 11/29/2010 11 29 2010 4 642 525106 4827035 420 40
18:00:48 4/26/2009 4 26 2009 18 639 525693 4827037 418 40
18:00:54 4/26/2008 4 26 2008 18 637 525750 4827038 418 40
16:00:47 4/18/2010 4 18 2010 16 655 526057 4827040 417 40
22:00:54 12/27/2013 12 27 2013 22 916 524970 4827037 420 40
6:00:47 11/10/2010 11 10 2010 6 646 525002 4827037 420 40
4:00:54 12/23/2013 12 23 2013 4 916 524687 4827039 756 18
4:00:54 12/23/2013 12 23 2013 4 916 524687 4827039 757 18
0:00:27 1/1/2014 1 1 2014 0 913 525496 4827042 419 40
12:00:55 12/12/2008 12 12 2008 12 637 528027 4827053 413 40
18:00:48 4/26/2009 4 26 2009 18 639 525853 4827046 418 40
18:00:35 11/21/2010 11 21 2010 18 651 527030 4827051 409 40
16:00:57 11/29/2010 11 29 2010 16 650 524690 4827043 756 18
16:00:57 11/29/2010 11 29 2010 16 650 524690 4827043 757 18
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22:00:56 4/16/2010 4 16 2010 22 640 524487 4827044 756 18
22:00:56 4/16/2010 4 16 2010 22 640 524487 4827044 757 18
20:01:20 12/31/2013 12 31 2013 20 913 525454 4827049 419 40
20:01:24 1/8/2014 1 8 2014 20 916 524570 4827048 756 18
20:01:24 1/8/2014 1 8 2014 20 916 524570 4827048 757 18
10:00:48 4/29/2008 4 29 2008 10 637 526580 4827056 416 40
14:00:54 11/29/2010 11 29 2010 14 650 524691 4827051 756 18
14:00:54 11/29/2010 11 29 2010 14 650 524691 4827051 757 18
10:00:28 4/19/2009 4 19 2009 10 648 525637 4827056 418 40
4:00:59 11/29/2012 11 29 2012 4 675 524698 4827053 756 18
4:00:59 11/29/2012 11 29 2012 4 675 524698 4827053 757 18
12:00:53 12/15/2013 12 15 2013 12 913 528231 4827070 413 40
2:00:54 12/30/2012 12 30 2012 2 666 524940 4827063 754 40
2:00:54 12/30/2012 12 30 2012 2 666 524940 4827063 755 40
4:00:36 12/30/2012 12 30 2012 4 666 524934 4827065 754 40
4:00:36 12/30/2012 12 30 2012 4 666 524934 4827065 755 40
18:01:10 11/28/2010 11 28 2010 18 639 525105 4827072 754 40
18:01:10 11/28/2010 11 28 2010 18 639 525105 4827072 755 40
8:00:56 12/5/2013 12 5 2013 8 917 528334 4827086 395 40
22:00:57 4/16/2010 4 16 2010 22 639 524694 4827071 756 18
22:00:57 4/16/2010 4 16 2010 22 639 524694 4827071 757 18
22:00:53 4/24/2010 4 24 2010 22 646 524687 4827073 756 18
22:00:53 4/24/2010 4 24 2010 22 646 524687 4827073 757 18
22:00:54 11/28/2010 11 28 2010 22 639 525105 4827076 754 40
22:00:54 11/28/2010 11 28 2010 22 639 525105 4827076 755 40
12:00:47 11/24/2013 11 24 2013 12 907 526999 4827084 391 40
20:00:42 12/27/2013 12 27 2013 20 916 525017 4827079 754 40
20:00:42 12/27/2013 12 27 2013 20 916 525017 4827079 755 40
18:01:12 3/23/2010 3 23 2010 18 655 525404 4827083 401 40
2:00:48 12/23/2013 12 23 2013 2 916 524729 4827081 754 40
2:00:48 12/23/2013 12 23 2013 2 916 524729 4827081 755 40
0:00:48 12/30/2013 12 30 2013 0 913 526166 4827088 399 40
16:00:54 12/13/2013 12 13 2013 16 909 532098 4827114 384 40
18:00:41 4/16/2010 4 16 2010 18 639 525019 4827084 754 40
18:00:41 4/16/2010 4 16 2010 18 639 525019 4827084 755 40
10:01:55 11/28/2010 11 28 2010 10 639 526963 4827092 391 40
18:00:50 4/24/2010 4 24 2010 18 639 524712 4827084 756 18
18:00:50 4/24/2010 4 24 2010 18 639 524712 4827084 757 18
20:01:18 4/1/2013 4 1 2013 20 671 524816 4827085 754 40
20:01:18 4/1/2013 4 1 2013 20 671 524816 4827085 755 40
18:00:54 3/23/2010 3 23 2010 18 644 525502 4827088 401 40
2:01:47 12/30/2013 12 30 2013 2 913 526167 4827095 399 40
14:00:56 4/21/2010 4 21 2010 14 650 526595 4827097 398 40
2:00:41 4/29/2012 4 29 2012 2 657 524745 4827091 754 40
2:00:41 4/29/2012 4 29 2012 2 657 524745 4827091 755 40
18:00:48 11/29/2010 11 29 2010 18 746 526480 4827101 398 40
10:00:54 12/22/2013 12 22 2013 10 918 529892 4827119 390 40
12:00:47 4/21/2010 4 21 2010 12 650 526587 4827105 398 40
14:00:47 12/22/2013 12 22 2013 14 918 529880 4827120 390 40
4:00:55 4/28/2013 4 28 2013 4 677 524683 4827100 756 18
4:00:55 4/28/2013 4 28 2013 4 677 524683 4827100 757 18
18:01:24 4/21/2014 4 21 2014 18 917 524932 4827101 754 40
18:01:24 4/21/2014 4 21 2014 18 917 524932 4827101 755 40
6:01:11 12/23/2013 12 23 2013 6 916 524624 4827101 756 18
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6:01:11 12/23/2013 12 23 2013 6 916 524624 4827101 757 18
14:01:23 11/28/2010 11 28 2010 14 639 527016 4827111 391 40
22:01:12 3/23/2010 3 23 2010 22 644 525476 4827105 401 40
12:00:48 12/22/2013 12 22 2013 12 918 529886 4827124 390 40
4:00:55 4/29/2012 4 29 2012 4 657 524737 4827105 754 40
4:00:55 4/29/2012 4 29 2012 4 657 524737 4827105 755 40
22:00:42 4/1/2013 4 1 2013 22 671 524742 4827106 754 40
22:00:42 4/1/2013 4 1 2013 22 671 524742 4827106 755 40
18:00:24 4/19/2009 4 19 2009 18 648 525584 4827110 400 40
0:00:55 4/2/2013 4 2 2013 0 671 524747 4827107 754 40
0:00:55 4/2/2013 4 2 2013 0 671 524747 4827107 755 40
14:00:41 4/26/2008 4 26 2008 14 637 525746 4827111 400 40
12:00:38 4/25/2011 4 25 2011 12 664 525384 4827110 401 40
14:00:38 12/9/2013 12 9 2013 14 916 532037 4827139 384 40
10:01:10 11/28/2010 11 28 2010 10 642 527172 4827119 392 40
22:00:54 12/29/2013 12 29 2013 22 913 526174 4827117 399 40
8:00:54 12/31/2012 12 31 2012 8 666 525343 4827114 401 40
18:01:23 4/30/2012 4 30 2012 18 676 525162 4827114 401 40
20:00:55 12/29/2013 12 29 2013 20 913 526177 4827118 399 40
12:00:41 11/28/2010 11 28 2010 12 642 527188 4827123 392 40
14:00:55 11/28/2010 11 28 2010 14 642 527192 4827123 392 40
14:00:42 12/28/2013 12 28 2013 14 913 527349 4827124 392 40
18:00:37 12/29/2013 12 29 2013 18 913 526181 4827120 399 40
2:01:11 11/29/2012 11 29 2012 2 675 524730 4827116 754 40
2:01:11 11/29/2012 11 29 2012 2 675 524730 4827116 755 40
18:00:47 4/26/2008 4 26 2008 18 637 525822 4827120 400 40
16:00:36 1/5/2013 1 5 2013 16 666 528189 4827130 395 40
12:00:54 12/9/2013 12 9 2013 12 916 532038 4827149 384 40
16:00:55 12/9/2013 12 9 2013 16 916 532035 4827152 384 40
6:00:47 5/6/2012 5 6 2012 6 676 524935 4827124 754 40
6:00:47 5/6/2012 5 6 2012 6 676 524935 4827124 755 40
12:00:53 11/29/2011 11 29 2011 12 665 527122 4827133 391 40
10:00:56 1/1/2014 1 1 2014 10 913 526529 4827132 398 40
8:01:05 4/25/2011 4 25 2011 8 650 524652 4827129 756 18
8:01:05 4/25/2011 4 25 2011 8 650 524652 4827129 757 18
10:01:23 11/29/2011 11 29 2011 10 665 527120 4827139 391 40
16:00:41 1/13/2014 1 13 2014 16 913 529672 4827151 390 40
10:00:54 11/29/2011 11 29 2011 10 667 527060 4827142 391 40
22:00:53 11/28/2011 11 28 2011 22 665 525149 4827139 401 40
12:00:42 11/28/2010 11 28 2010 12 639 527011 4827147 391 40
4:00:53 3/24/2010 3 24 2010 4 655 525143 4827141 401 40
16:00:48 11/26/2010 11 26 2010 16 650 532142 4827171 384 40
18:00:48 12/9/2013 12 9 2013 18 916 531660 4827169 385 40
14:00:43 11/26/2010 11 26 2010 14 650 532152 4827172 384 40
6:00:54 3/24/2010 3 24 2010 6 655 525134 4827143 401 40
14:00:56 4/13/2010 4 13 2010 14 655 526099 4827147 399 40
14:00:48 4/15/2014 4 15 2014 14 913 525232 4827144 401 40
12:00:53 11/29/2011 11 29 2011 12 667 527058 4827152 391 40
16:00:24 4/26/2008 4 26 2008 16 637 525778 4827148 400 40
6:01:09 11/29/2011 11 29 2011 6 665 525138 4827146 401 40
14:00:56 1/13/2014 1 13 2014 14 913 529671 4827165 390 40
2:00:48 3/24/2010 3 24 2010 2 655 525269 4827148 401 40
12:00:53 4/26/2008 4 26 2008 12 637 525085 4827149 754 40
12:00:53 4/26/2008 4 26 2008 12 637 525085 4827149 755 40
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14:01:24 11/24/2013 11 24 2013 14 907 527150 4827157 392 40
2:00:22 11/17/2010 11 17 2010 2 657 525178 4827151 401 40
0:00:41 3/24/2010 3 24 2010 0 655 525318 4827154 401 40
2:01:12 11/29/2010 11 29 2010 2 650 525407 4827154 401 40
6:00:54 12/30/2012 12 30 2012 6 666 524942 4827155 754 40
6:00:54 12/30/2012 12 30 2012 6 666 524942 4827155 755 40
22:00:49 11/28/2011 11 28 2011 22 667 525403 4827158 401 40
0:00:54 11/29/2010 11 29 2010 0 650 525400 4827159 401 40
18:01:11 4/21/2014 4 21 2014 18 916 524851 4827158 754 40
18:01:11 4/21/2014 4 21 2014 18 916 524851 4827158 755 40
18:00:53 1/8/2014 1 8 2014 18 916 525253 4827160 401 40
12:00:41 4/15/2014 4 15 2014 12 913 525360 4827163 401 40
12:00:55 2/6/2013 2 6 2013 12 666 525056 4827162 754 40
12:00:55 2/6/2013 2 6 2013 12 666 525056 4827162 755 40
10:01:11 12/5/2009 12 5 2009 10 644 528018 4827176 395 40
14:00:54 4/29/2013 4 29 2013 14 671 525275 4827166 401 40
2:00:42 4/2/2013 4 2 2013 2 671 524800 4827168 754 40
2:00:42 4/2/2013 4 2 2013 2 671 524800 4827168 755 40
10:00:41 2/6/2013 2 6 2013 10 666 525052 4827169 754 40
10:00:41 2/6/2013 2 6 2013 10 666 525052 4827169 755 40
16:00:53 4/25/2010 4 25 2010 16 652 524998 4827169 754 40
16:00:53 4/25/2010 4 25 2010 16 652 524998 4827169 755 40
2:00:31 4/25/2010 4 25 2010 2 652 525310 4827170 401 40
12:00:54 4/25/2009 4 25 2009 12 642 524997 4827171 754 40
12:00:54 4/25/2009 4 25 2009 12 642 524997 4827171 755 40
0:01:12 4/17/2010 4 17 2010 0 640 524426 4827170 756 18
0:01:12 4/17/2010 4 17 2010 0 640 524426 4827170 757 18
18:01:38 4/21/2012 4 21 2012 18 670 524877 4827173 754 40
18:01:38 4/21/2012 4 21 2012 18 670 524877 4827173 755 40
6:00:54 10/27/2010 10 27 2010 6 644 525248 4827178 401 40
12:01:41 1/13/2014 1 13 2014 12 913 529689 4827199 390 40
20:00:47 4/21/2012 4 21 2012 20 666 524847 4827179 754 40
20:00:47 4/21/2012 4 21 2012 20 666 524847 4827179 755 40
0:01:17 4/17/2010 4 17 2010 0 639 524699 4827182 756 18
0:01:17 4/17/2010 4 17 2010 0 639 524699 4827182 757 18
14:00:54 11/24/2010 11 24 2010 14 746 527627 4827195 394 40
0:00:37 4/27/2009 4 27 2009 0 639 524507 4827183 756 18
0:00:37 4/27/2009 4 27 2009 0 639 524507 4827183 757 18
2:01:00 11/10/2010 11 10 2010 2 646 525194 4827186 401 40
0:00:54 4/25/2012 4 25 2012 0 672 524645 4827185 756 18
0:00:54 4/25/2012 4 25 2012 0 672 524645 4827185 757 18
16:01:13 11/24/2010 11 24 2010 16 746 527623 4827198 394 40
4:00:24 1/1/2014 1 1 2014 4 913 525396 4827193 401 40
4:00:43 4/25/2010 4 25 2010 4 652 525372 4827193 401 40
2:00:56 1/1/2014 1 1 2014 2 913 525396 4827196 401 40
10:01:22 11/22/2010 11 22 2010 10 651 527120 4827203 391 40
4:00:27 4/13/2010 4 13 2010 4 650 524739 4827194 754 40
4:00:27 4/13/2010 4 13 2010 4 650 524739 4827194 755 40
22:01:01 3/23/2010 3 23 2010 22 650 525154 4827201 401 40
8:01:26 4/29/2013 4 29 2013 8 671 525136 4827202 401 40
4:00:23 4/17/2010 4 17 2010 4 639 524707 4827201 756 18
4:00:23 4/17/2010 4 17 2010 4 639 524707 4827201 757 18
16:00:44 12/28/2013 12 28 2013 16 913 527338 4827212 392 40
12:00:23 11/22/2010 11 22 2010 12 651 527089 4827211 391 40
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14:00:53 11/22/2010 11 22 2010 14 651 527076 4827212 391 40
14:01:45 12/27/2013 12 27 2013 14 916 527098 4827212 391 40
2:00:56 4/17/2010 4 17 2010 2 639 524709 4827204 756 18
2:00:56 4/17/2010 4 17 2010 2 639 524709 4827204 757 18
2:00:55 4/13/2010 4 13 2010 2 650 524730 4827205 754 40
2:00:55 4/13/2010 4 13 2010 2 650 524730 4827205 755 40
10:00:49 4/21/2010 4 21 2010 10 654 527179 4827217 392 40
12:00:54 4/21/2010 4 21 2010 12 654 527169 4827217 392 40
18:00:48 11/24/2010 11 24 2010 18 746 527424 4827220 392 40
10:00:47 4/26/2008 4 26 2008 10 637 525255 4827212 401 40
18:00:47 4/24/2011 4 24 2011 18 650 524751 4827211 754 40
18:00:47 4/24/2011 4 24 2011 18 650 524751 4827211 755 40
10:00:52 11/24/2013 11 24 2013 10 907 526730 4827219 391 40
16:00:47 4/28/2009 4 28 2009 16 642 525324 4827214 401 40
18:00:48 2/2/2010 2 2 2010 18 642 524829 4827213 754 40
18:00:48 2/2/2010 2 2 2010 18 642 524829 4827213 755 40
12:00:54 4/13/2010 4 13 2010 12 655 526078 4827220 399 40
8:00:55 12/7/2012 12 7 2012 8 665 530483 4827239 388 40
12:01:12 4/12/2012 4 12 2012 12 673 526104 4827226 399 40
0:00:48 3/24/2010 3 24 2010 0 644 525263 4827225 401 40
16:00:47 4/21/2008 4 21 2008 16 637 524816 4827224 754 40
16:00:47 4/21/2008 4 21 2008 16 637 524816 4827224 755 40
18:00:48 4/28/2009 4 28 2009 18 642 525339 4827228 401 40
6:00:54 3/24/2010 3 24 2010 6 644 525261 4827229 401 40
4:00:54 3/24/2010 3 24 2010 4 644 525262 4827230 401 40
2:00:54 3/24/2010 3 24 2010 2 644 525263 4827230 401 40
6:00:53 1/1/2014 1 1 2014 6 913 525380 4827231 401 40
6:00:48 3/24/2010 3 24 2010 6 650 525303 4827232 401 40
22:00:56 12/22/2013 12 22 2013 22 916 525398 4827234 401 40
4:00:50 3/24/2010 3 24 2010 4 650 525302 4827234 401 40
22:00:54 4/24/2010 4 24 2010 22 639 525315 4827237 401 40
22:00:53 4/24/2010 4 24 2010 22 652 525306 4827239 401 40
0:00:54 4/25/2010 4 25 2010 0 652 525315 4827240 401 40
8:00:54 12/23/2013 12 23 2013 8 916 525428 4827241 401 40
0:00:55 3/24/2010 3 24 2010 0 650 525285 4827241 401 40
18:00:56 11/25/2010 11 25 2010 18 650 527928 4827252 394 40
20:00:47 12/22/2013 12 22 2013 20 916 525281 4827245 401 40
2:00:41 3/24/2010 3 24 2010 2 650 525279 4827246 401 40
22:00:43 11/25/2010 11 25 2010 22 650 527925 4827265 394 40
16:00:48 4/17/2010 4 17 2010 16 655 526053 4827262 399 40
8:01:17 12/5/2009 12 5 2009 8 644 527276 4827271 392 40
16:01:53 4/21/2010 4 21 2010 16 650 526751 4827269 391 40
0:00:42 12/23/2013 12 23 2013 0 916 525361 4827268 401 40
16:00:54 4/24/2011 4 24 2011 16 655 525347 4827268 401 40
20:00:54 4/20/2014 4 20 2014 20 909 524931 4827272 754 40
20:00:54 4/20/2014 4 20 2014 20 909 524931 4827272 755 40
0:01:24 10/30/2010 10 30 2010 0 646 525286 4827274 401 40
12:00:47 12/27/2013 12 27 2013 12 916 525851 4827280 400 40
16:01:42 1/3/2014 1 3 2014 16 913 527530 4827288 394 40
2:00:56 11/17/2010 11 17 2010 2 651 525248 4827284 401 40
2:00:42 11/29/2010 11 29 2010 2 642 525434 4827286 401 40
16:00:55 12/27/2013 12 27 2013 16 916 527081 4827292 391 40
4:00:50 4/23/2008 4 23 2008 4 637 524794 4827285 754 40
4:00:50 4/23/2008 4 23 2008 4 637 524794 4827285 755 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

18:00:42 4/20/2009 4 20 2009 18 648 525103 4827287 754 40
18:00:42 4/20/2009 4 20 2009 18 648 525103 4827287 755 40
14:00:48 4/29/2014 4 29 2014 14 907 526191 4827294 399 40
16:00:48 1/4/2013 1 4 2013 16 666 526399 4827295 398 40
8:00:54 1/1/2014 1 1 2014 8 913 525411 4827292 401 40
14:00:26 4/28/2009 4 28 2009 14 642 525548 4827293 400 40
16:00:54 12/29/2013 12 29 2013 16 913 526200 4827296 399 40
12:00:55 1/3/2014 1 3 2014 12 913 527526 4827303 392 40
14:00:47 1/3/2014 1 3 2014 14 913 527520 4827304 392 40
14:01:11 12/29/2013 12 29 2013 14 913 526199 4827299 399 40
2:00:50 10/30/2010 10 30 2010 2 646 525316 4827296 401 40
18:00:18 4/29/2012 4 29 2012 18 676 525812 4827301 400 40
6:00:21 4/25/2010 4 25 2010 6 652 525354 4827301 401 40
18:00:48 4/29/2012 4 29 2012 18 676 525648 4827304 400 40
16:00:54 4/26/2009 4 26 2009 16 639 525956 4827305 399 40
10:00:55 12/27/2013 12 27 2013 10 916 525827 4827309 400 40
6:00:52 12/3/2013 12 3 2013 6 671 525518 4827310 400 40
18:00:52 11/25/2010 11 25 2010 18 650 528069 4827322 395 40
10:01:21 4/23/2014 4 23 2014 10 909 526449 4827318 398 40
18:00:56 1/5/2013 1 5 2013 18 666 528279 4827326 395 40
10:00:54 2/21/2012 2 21 2012 10 666 530642 4827336 388 40
14:00:48 1/2/2014 1 2 2014 14 913 527775 4827327 394 40
18:00:49 5/15/2011 5 15 2011 18 665 525412 4827318 401 40
18:00:54 5/12/2011 5 12 2011 18 650 524859 4827317 754 40
18:00:54 5/12/2011 5 12 2011 18 650 524859 4827317 755 40
18:00:21 4/24/2011 4 24 2011 18 664 525419 4827320 401 40
6:01:45 12/27/2013 12 27 2013 6 916 525426 4827322 401 40
2:00:54 11/17/2010 11 17 2010 2 646 525520 4827322 400 40
16:00:41 4/29/2012 4 29 2012 16 676 525820 4827324 400 40
16:00:56 1/2/2014 1 2 2014 16 913 527776 4827333 394 40
22:00:48 2/2/2010 2 2 2010 22 642 525001 4827323 754 40
22:00:48 2/2/2010 2 2 2010 22 642 525001 4827323 755 40
12:01:28 4/29/2013 4 29 2013 12 671 525749 4827326 400 40
6:00:48 4/29/2012 4 29 2012 6 657 525021 4827323 754 40
6:00:48 4/29/2012 4 29 2012 6 657 525021 4827323 755 40
10:02:02 12/3/2009 12 3 2009 10 640 527253 4827334 392 40
0:00:24 4/30/2010 4 30 2010 0 652 525488 4827327 401 40
0:00:54 2/3/2010 2 3 2010 0 642 525016 4827326 754 40
0:00:54 2/3/2010 2 3 2010 0 642 525016 4827326 755 40
12:00:49 2/24/2012 2 24 2012 12 666 530169 4827350 389 40
20:00:55 2/23/2012 2 23 2012 20 666 530177 4827351 389 40
18:00:54 2/2/2010 2 2 2010 18 642 524820 4827330 754 40
18:00:54 2/2/2010 2 2 2010 18 642 524820 4827330 755 40
16:00:55 2/24/2012 2 24 2012 16 666 530183 4827353 389 40
18:01:50 5/8/2009 5 8 2009 18 640 525390 4827333 401 40
18:00:43 4/17/2010 4 17 2010 18 655 525929 4827336 399 40
16:00:54 12/23/2013 12 23 2013 16 916 527107 4827341 391 40
8:00:41 12/27/2013 12 27 2013 8 916 525413 4827334 401 40
14:00:53 12/23/2013 12 23 2013 14 916 527110 4827342 391 40
12:00:53 12/29/2013 12 29 2013 12 913 526197 4827341 399 40
18:00:55 12/23/2013 12 23 2013 18 916 527090 4827345 391 40
12:00:53 1/2/2014 1 2 2014 12 913 527744 4827350 394 40
8:01:42 2/24/2012 2 24 2012 8 666 530155 4827361 389 40
10:00:54 2/24/2012 2 24 2012 10 666 530150 4827361 389 40
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14:00:23 2/24/2012 2 24 2012 14 666 530176 4827362 389 40
8:00:54 12/22/2013 12 22 2013 8 918 530110 4827363 389 40
18:01:13 12/31/2013 12 31 2013 18 913 526471 4827350 398 40
2:00:43 4/30/2010 4 30 2010 2 652 525464 4827347 401 40
18:00:54 4/16/2010 4 16 2010 18 639 525404 4827347 401 40
6:00:29 2/24/2012 2 24 2012 6 666 530162 4827371 389 40
14:00:55 1/4/2013 1 4 2013 14 666 526423 4827356 398 40
0:00:55 2/24/2012 2 24 2012 0 666 530163 4827372 389 40
22:00:36 2/23/2012 2 23 2012 22 666 530174 4827372 389 40
4:00:54 2/24/2012 2 24 2012 4 666 530158 4827372 389 40
18:00:47 1/3/2014 1 3 2014 18 913 527470 4827363 392 40
16:01:12 12/30/2013 12 30 2013 16 916 531496 4827382 386 40
18:01:12 5/14/2011 5 14 2011 18 665 525341 4827357 401 40
10:00:49 4/13/2010 4 13 2010 10 655 525993 4827362 399 40
10:00:55 4/15/2014 4 15 2014 10 913 525502 4827360 401 40
2:00:54 11/17/2010 11 17 2010 2 640 525338 4827360 401 40
16:00:30 4/30/2014 4 30 2014 16 916 528452 4827372 397 40
2:00:53 2/24/2012 2 24 2012 2 666 530162 4827380 389 40
12:00:53 11/25/2010 11 25 2010 12 650 527131 4827368 392 40
18:00:53 12/15/2013 12 15 2013 18 913 526516 4827368 398 40
8:01:11 4/15/2014 4 15 2014 8 913 525499 4827367 401 40
16:00:43 11/29/2010 11 29 2010 16 642 525064 4827366 754 40
16:00:43 11/29/2010 11 29 2010 16 642 525064 4827366 755 40
12:01:18 12/3/2009 12 3 2009 12 640 527133 4827376 392 40
14:00:56 11/29/2010 11 29 2010 14 642 525056 4827372 754 40
14:00:56 11/29/2010 11 29 2010 14 642 525056 4827372 755 40
10:01:17 1/12/2014 1 12 2014 10 913 530433 4827397 388 40
14:00:54 12/30/2013 12 30 2013 14 913 526866 4827382 391 40
16:01:01 12/30/2013 12 30 2013 16 913 526895 4827383 391 40
0:01:12 4/25/2010 4 25 2010 0 639 525361 4827380 401 40
6:00:47 12/22/2013 12 22 2013 6 918 530139 4827401 389 40
2:00:48 11/17/2010 11 17 2010 2 650 525345 4827384 401 40
18:00:54 4/16/2010 4 16 2010 18 650 526111 4827388 399 40
2:00:57 1/4/2010 1 4 2010 2 642 525303 4827390 401 40
16:00:45 12/31/2013 12 31 2013 16 913 526588 4827396 398 40
16:00:47 4/30/2012 4 30 2012 16 676 525758 4827396 400 40
10:01:14 4/29/2013 4 29 2013 10 671 525797 4827398 400 40
10:01:49 5/6/2012 5 6 2012 10 676 525766 4827398 400 40
14:00:26 4/30/2012 4 30 2012 14 676 525767 4827401 400 40
14:00:53 5/6/2012 5 6 2012 14 676 525760 4827402 400 40
12:00:47 12/31/2013 12 31 2013 12 913 526594 4827406 398 40
2:00:56 12/12/2008 12 12 2008 2 637 524866 4827404 754 40
2:00:56 12/12/2008 12 12 2008 2 637 524866 4827404 755 40
2:00:30 2/3/2010 2 3 2010 2 642 525085 4827405 754 40
2:00:30 2/3/2010 2 3 2010 2 642 525085 4827405 755 40
18:00:53 5/6/2012 5 6 2012 18 676 525771 4827408 400 40
12:00:47 12/30/2013 12 30 2013 12 913 526811 4827412 391 40
12:00:53 1/12/2014 1 12 2014 12 913 530333 4827428 389 40
4:00:31 1/4/2010 1 4 2010 4 642 524972 4827406 754 40
4:00:31 1/4/2010 1 4 2010 4 642 524972 4827406 755 40
4:01:48 2/3/2010 2 3 2010 4 642 525081 4827407 754 40
4:01:48 2/3/2010 2 3 2010 4 642 525081 4827407 755 40
18:00:48 2/24/2012 2 24 2012 18 666 530216 4827428 389 40
14:00:50 4/29/2012 4 29 2012 14 676 525920 4827410 399 40
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4:00:45 4/30/2010 4 30 2010 4 652 525512 4827409 400 40
12:00:30 4/29/2012 4 29 2012 12 676 525951 4827413 399 40
20:01:54 1/3/2014 1 3 2014 20 913 527452 4827421 392 40
14:00:55 1/12/2014 1 12 2014 14 913 530330 4827434 389 40
14:00:54 12/30/2013 12 30 2013 14 916 531170 4827438 387 40
16:00:48 1/12/2014 1 12 2014 16 913 530312 4827435 389 40
10:00:54 12/23/2013 12 23 2013 10 916 526158 4827417 399 40
6:00:53 2/3/2010 2 3 2010 6 642 525082 4827416 754 40
6:00:53 2/3/2010 2 3 2010 6 642 525082 4827416 755 40
8:00:53 4/30/2010 4 30 2010 8 652 525300 4827417 401 40
12:00:53 12/13/2013 12 13 2013 12 909 529243 4827433 393 40
4:01:02 4/2/2013 4 2 2013 4 671 524899 4827416 754 40
4:01:02 4/2/2013 4 2 2013 4 671 524899 4827416 755 40
6:00:15 4/23/2008 4 23 2008 6 637 524884 4827416 754 40
6:00:15 4/23/2008 4 23 2008 6 637 524884 4827416 755 40
8:00:48 4/13/2010 4 13 2010 8 655 525962 4827422 399 40
13:11:46 5/16/2013 5 16 2013 13 657 525833 4827421 400 40
4:00:48 4/14/2014 4 14 2014 4 908 525356 4827422 401 40
6:00:48 4/14/2014 4 14 2014 6 908 525366 4827424 401 40
18:00:54 1/4/2013 1 4 2013 18 666 526284 4827428 399 40
12:01:12 12/7/2012 12 7 2012 12 665 527092 4827432 391 40
10:00:41 4/30/2012 4 30 2012 10 676 525741 4827427 400 40
12:00:48 11/26/2010 11 26 2010 12 642 531511 4827452 386 40
8:00:37 2/3/2010 2 3 2010 8 642 525125 4827428 401 40
10:01:21 12/31/2013 12 31 2013 10 913 526523 4827435 398 40
6:00:13 4/30/2010 4 30 2010 6 652 525499 4827432 401 40
18:00:47 5/16/2011 5 16 2011 18 665 525277 4827431 401 40
10:01:18 12/30/2013 12 30 2013 10 913 526770 4827438 391 40
12:00:48 4/30/2012 4 30 2012 12 676 525756 4827434 400 40
18:01:18 3/23/2010 3 23 2010 18 642 525574 4827435 400 40
4:00:12 12/22/2013 12 22 2013 4 918 530142 4827456 389 40
20:00:56 4/29/2014 4 29 2014 20 916 529203 4827452 393 40
22:01:06 3/23/2010 3 23 2010 22 642 525541 4827441 400 40
22:00:29 4/27/2008 4 27 2008 22 637 525464 4827441 401 40
16:00:55 1/9/2013 1 9 2013 16 666 526250 4827447 399 40
18:00:53 4/21/2008 4 21 2008 18 637 524852 4827443 754 40
18:00:53 4/21/2008 4 21 2008 18 637 524852 4827443 755 40
18:01:21 1/12/2014 1 12 2014 18 913 530297 4827466 389 40
8:00:56 4/25/2010 4 25 2010 8 644 527291 4827457 392 40
14:00:53 4/17/2010 4 17 2010 14 655 525867 4827453 400 40
16:00:26 4/21/2012 4 21 2012 16 677 525896 4827453 400 40
2:01:44 4/6/2010 4 6 2010 2 652 524836 4827452 752 15
2:01:44 4/6/2010 4 6 2010 2 652 524836 4827452 753 15
10:01:01 1/4/2013 1 4 2013 10 666 526730 4827459 391 40
12:00:41 4/17/2010 4 17 2010 12 655 525867 4827457 400 40
14:00:48 4/21/2012 4 21 2012 14 677 525902 4827458 400 40
6:00:53 3/24/2010 3 24 2010 6 642 525520 4827456 383 40
4:01:48 3/24/2010 3 24 2010 4 642 525523 4827457 383 40
14:00:28 1/9/2013 1 9 2013 14 666 526245 4827462 399 40
12:01:51 4/30/2014 4 30 2014 12 916 528815 4827473 396 40
0:00:54 4/19/2009 4 19 2009 0 648 525366 4827461 750 40
0:00:54 4/19/2009 4 19 2009 0 648 525366 4827461 751 40
14:01:12 11/30/2010 11 30 2010 14 746 527301 4827469 392 40
10:00:18 4/17/2010 4 17 2010 10 655 525244 4827462 750 40
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10:00:18 4/17/2010 4 17 2010 10 655 525244 4827462 751 40
22:01:15 10/29/2010 10 29 2010 22 646 525372 4827463 750 40
22:01:15 10/29/2010 10 29 2010 22 646 525372 4827463 751 40
12:01:11 1/4/2013 1 4 2013 12 666 526722 4827469 391 40
0:00:47 4/28/2008 4 28 2008 0 637 525453 4827464 750 40
0:00:47 4/28/2008 4 28 2008 0 637 525453 4827464 751 40
14:00:42 4/25/2009 4 25 2009 14 644 526386 4827470 381 40
14:00:47 5/1/2008 5 1 2008 14 637 525405 4827466 750 40
14:00:47 5/1/2008 5 1 2008 14 637 525405 4827466 751 40
22:00:28 4/29/2012 4 29 2012 22 676 525349 4827467 750 40
22:00:28 4/29/2012 4 29 2012 22 676 525349 4827467 751 40
10:00:23 12/30/2013 12 30 2013 10 916 530170 4827488 389 40
2:00:54 4/30/2012 4 30 2012 2 676 525354 4827468 750 40
2:00:54 4/30/2012 4 30 2012 2 676 525354 4827468 751 40
20:00:23 12/13/2013 12 13 2013 20 909 531098 4827493 387 40
8:00:54 4/17/2010 4 17 2010 8 655 525253 4827473 750 40
8:00:54 4/17/2010 4 17 2010 8 655 525253 4827473 751 40
2:00:55 4/28/2009 4 28 2009 2 639 525332 4827475 750 40
2:00:55 4/28/2009 4 28 2009 2 639 525332 4827475 751 40
4:00:55 4/30/2012 4 30 2012 4 676 525342 4827475 750 40
4:00:55 4/30/2012 4 30 2012 4 676 525342 4827475 751 40
10:00:47 5/15/2011 5 15 2011 10 665 525232 4827476 750 40
10:00:47 5/15/2011 5 15 2011 10 665 525232 4827476 751 40
8:00:53 4/19/2009 4 19 2009 8 648 525445 4827478 750 40
8:00:53 4/19/2009 4 19 2009 8 648 525445 4827478 751 40
0:00:42 4/30/2012 4 30 2012 0 676 525348 4827478 750 40
0:00:42 4/30/2012 4 30 2012 0 676 525348 4827478 751 40
18:00:55 10/29/2010 10 29 2010 18 646 525380 4827479 750 40
18:00:55 10/29/2010 10 29 2010 18 646 525380 4827479 751 40
22:00:23 4/18/2009 4 18 2009 22 648 525392 4827481 750 40
22:00:23 4/18/2009 4 18 2009 22 648 525392 4827481 751 40
6:00:53 4/24/2011 4 24 2011 6 650 524904 4827481 752 15
6:00:53 4/24/2011 4 24 2011 6 650 524904 4827481 753 15
12:00:50 4/24/2011 4 24 2011 12 655 526191 4827486 382 40
18:00:44 5/8/2009 5 8 2009 18 646 525483 4827485 750 40
18:00:44 5/8/2009 5 8 2009 18 646 525483 4827485 751 40
0:00:35 1/13/2014 1 13 2014 0 913 530082 4827506 372 41
12:00:53 12/30/2013 12 30 2013 12 916 530210 4827511 372 41
2:00:44 5/18/2011 5 18 2011 2 664 525124 4827490 750 40
2:00:44 5/18/2011 5 18 2011 2 664 525124 4827490 751 40
18:00:43 5/21/2010 5 21 2010 18 639 525536 4827492 383 40
4:00:46 4/28/2009 4 28 2009 4 639 525331 4827493 750 40
4:00:46 4/28/2009 4 28 2009 4 639 525331 4827493 751 40
10:00:44 4/25/2011 4 25 2011 10 664 525459 4827497 750 40
10:00:44 4/25/2011 4 25 2011 10 664 525459 4827497 751 40
8:00:56 4/30/2012 4 30 2012 8 676 525564 4827499 383 40
10:00:42 11/22/2008 11 22 2008 10 634 528278 4827514 378 40
18:00:49 1/2/2014 1 2 2014 18 913 527881 4827512 377 40
10:00:43 12/29/2013 12 29 2013 10 913 525866 4827506 383 40
6:00:42 4/30/2012 4 30 2012 6 676 525533 4827506 383 40
2:00:53 12/24/2013 12 24 2013 2 916 525598 4827506 383 40
12:00:55 12/23/2013 12 23 2013 12 916 526792 4827514 374 40
8:00:26 11/29/2011 11 29 2011 8 667 525127 4827510 750 40
8:00:26 11/29/2011 11 29 2011 8 667 525127 4827510 751 40
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16:00:27 4/24/2011 4 24 2011 16 664 526180 4827514 382 40
2:00:53 2/22/2012 2 22 2012 2 666 530599 4827534 371 40
16:00:57 12/15/2013 12 15 2013 16 913 526915 4827522 374 40
18:00:44 4/21/2010 4 21 2010 18 650 526574 4827522 381 40
8:00:36 4/25/2011 4 25 2011 8 664 525461 4827518 750 40
8:00:36 4/25/2011 4 25 2011 8 664 525461 4827518 751 40
2:00:48 4/14/2014 4 14 2014 2 908 525350 4827518 750 40
2:00:48 4/14/2014 4 14 2014 2 908 525350 4827518 751 40
18:00:47 4/22/2012 4 22 2012 18 665 525361 4827518 750 40
18:00:47 4/22/2012 4 22 2012 18 665 525361 4827518 751 40
16:00:52 11/25/2010 11 25 2010 16 642 526802 4827525 374 40
12:00:53 11/25/2010 11 25 2010 12 642 526803 4827526 374 40
18:00:41 3/23/2010 3 23 2010 18 652 526108 4827525 382 40
14:00:41 11/25/2010 11 25 2010 14 642 526793 4827530 374 40
18:00:49 12/27/2013 12 27 2013 18 916 526227 4827528 382 40
12:00:42 4/24/2011 4 24 2011 12 664 526098 4827529 382 40
2:00:54 3/24/2010 3 24 2010 2 642 525429 4827526 750 40
2:00:54 3/24/2010 3 24 2010 2 642 525429 4827526 751 40
22:00:54 1/9/2013 1 9 2013 22 666 525153 4827525 750 40
22:00:54 1/9/2013 1 9 2013 22 666 525153 4827525 751 40
20:01:12 1/9/2013 1 9 2013 20 666 525162 4827526 750 40
20:01:12 1/9/2013 1 9 2013 20 666 525162 4827526 751 40
12:00:45 4/28/2009 4 28 2009 12 639 525549 4827528 383 40
0:00:48 12/22/2013 12 22 2013 0 918 530241 4827548 372 41
8:00:52 11/25/2013 11 25 2013 8 909 525331 4827530 750 40
8:00:52 11/25/2013 11 25 2013 8 909 525331 4827530 751 40
6:00:56 1/4/2010 1 4 2010 6 642 525135 4827529 750 40
6:00:56 1/4/2010 1 4 2010 6 642 525135 4827529 751 40
18:00:40 4/18/2010 4 18 2010 18 655 525082 4827530 752 15
18:00:40 4/18/2010 4 18 2010 18 655 525082 4827530 753 15
2:00:53 12/22/2013 12 22 2013 2 918 530245 4827552 372 41
0:00:43 3/24/2010 3 24 2010 0 642 525437 4827532 750 40
0:00:43 3/24/2010 3 24 2010 0 642 525437 4827532 751 40
22:00:47 3/23/2010 3 23 2010 22 652 526114 4827535 382 40
20:00:47 1/12/2014 1 12 2014 20 913 529992 4827555 372 41
8:00:54 12/30/2013 12 30 2013 8 913 525570 4827537 383 40
12:00:24 4/22/2008 4 22 2008 12 637 525187 4827536 750 40
12:00:24 4/22/2008 4 22 2008 12 637 525187 4827536 751 40
14:00:54 4/24/2011 4 24 2011 14 664 526229 4827541 382 40
4:00:47 12/30/2013 12 30 2013 4 913 525582 4827539 383 40
18:00:53 1/3/2013 1 3 2013 18 666 527165 4827546 375 40
0:01:26 1/10/2013 1 10 2013 0 666 525113 4827538 750 40
0:01:26 1/10/2013 1 10 2013 0 666 525113 4827538 751 40
12:00:49 4/24/2011 4 24 2011 12 650 526112 4827543 382 40
20:01:00 4/22/2012 4 22 2012 20 665 525215 4827542 750 40
20:01:00 4/22/2012 4 22 2012 20 665 525215 4827542 751 40
22:00:47 4/13/2014 4 13 2014 22 908 525714 4827544 383 40
20:00:53 1/4/2013 1 4 2013 20 666 526175 4827547 382 40
18:00:43 4/27/2008 4 27 2008 18 637 526139 4827549 382 40
0:00:54 3/24/2010 3 24 2010 0 652 526218 4827549 382 40
16:00:53 1/2/2013 1 2 2013 16 666 527758 4827556 377 40
10:01:26 1/3/2014 1 3 2014 10 913 527633 4827558 377 40
2:00:53 5/7/2011 5 7 2011 2 658 525122 4827549 750 40
2:00:53 5/7/2011 5 7 2011 2 658 525122 4827549 751 40
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6:01:47 12/30/2013 12 30 2013 6 913 525570 4827553 383 40
20:00:56 4/13/2014 4 13 2014 20 908 525572 4827554 383 40
0:00:41 1/4/2010 1 4 2010 0 642 525370 4827554 750 40
0:00:41 1/4/2010 1 4 2010 0 642 525370 4827554 751 40
16:00:47 1/3/2013 1 3 2013 16 666 527135 4827562 375 40
14:00:47 4/30/2014 4 30 2014 14 916 528670 4827568 380 40
22:00:41 1/12/2014 1 12 2014 22 913 529906 4827575 373 41
6:00:31 4/15/2014 4 15 2014 6 913 525456 4827559 750 40
6:00:31 4/15/2014 4 15 2014 6 913 525456 4827559 751 40
22:00:54 1/3/2014 1 3 2014 22 913 527462 4827568 375 40
4:00:49 4/15/2014 4 15 2014 4 913 525457 4827560 750 40
4:00:49 4/15/2014 4 15 2014 4 913 525457 4827560 751 40
14:00:23 4/24/2011 4 24 2011 14 655 526145 4827565 382 40
18:00:57 4/27/2008 4 27 2008 18 637 525685 4827568 383 40
22:00:54 1/3/2013 1 3 2013 22 666 527075 4827574 374 40
14:00:40 1/2/2013 1 2 2013 14 666 527721 4827577 377 40
20:00:53 1/3/2013 1 3 2013 20 666 527079 4827578 374 40
18:00:48 1/9/2013 1 9 2013 18 666 525284 4827571 750 40
18:00:48 1/9/2013 1 9 2013 18 666 525284 4827571 751 40
12:00:43 1/2/2013 1 2 2013 12 666 527724 4827581 377 40
10:00:47 4/28/2009 4 28 2009 10 639 525512 4827578 383 40
10:00:53 1/2/2013 1 2 2013 10 666 527718 4827588 377 40
8:00:24 1/4/2013 1 4 2013 8 666 526819 4827584 374 40
0:00:30 12/1/2010 12 1 2010 0 642 525551 4827580 383 40
16:01:16 4/27/2009 4 27 2009 16 639 525499 4827581 750 40
16:01:16 4/27/2009 4 27 2009 16 639 525499 4827581 751 40
18:00:53 4/18/2009 4 18 2009 18 648 525267 4827582 750 40
18:00:53 4/18/2009 4 18 2009 18 648 525267 4827582 751 40
10:00:23 1/13/2014 1 13 2014 10 913 529730 4827601 373 41
18:00:48 4/24/2011 4 24 2011 18 664 525768 4827585 383 40
6:00:41 2/6/2013 2 6 2013 6 666 525085 4827585 752 15
6:00:41 2/6/2013 2 6 2013 6 666 525085 4827585 753 15
2:00:56 2/6/2013 2 6 2013 2 666 525065 4827586 752 15
2:00:56 2/6/2013 2 6 2013 2 666 525065 4827586 753 15
18:01:17 12/26/2013 12 26 2013 18 916 529060 4827603 379 41
8:00:43 4/20/2009 4 20 2009 8 648 525800 4827590 383 40
8:00:54 2/6/2013 2 6 2013 8 666 525089 4827587 752 15
8:00:54 2/6/2013 2 6 2013 8 666 525089 4827587 753 15
8:02:32 4/28/2009 4 28 2009 8 642 525404 4827589 750 40
8:02:32 4/28/2009 4 28 2009 8 642 525404 4827589 751 40
16:00:52 4/24/2011 4 24 2011 16 650 525771 4827591 383 40
2:00:55 1/4/2013 1 4 2013 2 666 526849 4827598 374 40
4:01:01 2/6/2013 2 6 2013 4 666 525068 4827592 752 15
4:01:01 2/6/2013 2 6 2013 4 666 525068 4827592 753 15
10:00:36 4/28/2009 4 28 2009 10 642 525412 4827594 750 40
10:00:36 4/28/2009 4 28 2009 10 642 525412 4827594 751 40
6:00:50 1/4/2013 1 4 2013 6 666 526827 4827601 374 40
14:01:22 12/15/2013 12 15 2013 14 913 526954 4827602 374 40
14:00:48 4/24/2011 4 24 2011 14 650 526218 4827600 382 40
12:00:41 2/21/2012 2 21 2012 12 666 530789 4827621 370 40
14:00:54 2/21/2012 2 21 2012 14 666 530789 4827621 370 40
18:01:02 12/28/2013 12 28 2013 18 913 527217 4827606 375 40
12:00:56 4/28/2009 4 28 2009 12 642 525477 4827601 750 40
12:00:56 4/28/2009 4 28 2009 12 642 525477 4827601 751 40
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6:01:38 4/28/2009 4 28 2009 6 639 525341 4827603 750 40
6:01:38 4/28/2009 4 28 2009 6 639 525341 4827603 751 40
0:00:47 2/6/2013 2 6 2013 0 666 525090 4827604 752 15
0:00:47 2/6/2013 2 6 2013 0 666 525090 4827604 753 15
4:01:20 1/4/2013 1 4 2013 4 666 526851 4827613 374 40
14:01:12 1/1/2013 1 1 2013 14 666 527786 4827619 377 40
6:00:53 1/10/2013 1 10 2013 6 666 525237 4827609 750 40
6:00:53 1/10/2013 1 10 2013 6 666 525237 4827609 751 40
4:01:22 1/10/2013 1 10 2013 4 666 525079 4827612 752 15
4:01:22 1/10/2013 1 10 2013 4 666 525079 4827612 753 15
8:00:53 1/10/2013 1 10 2013 8 666 525232 4827613 750 40
8:00:53 1/10/2013 1 10 2013 8 666 525232 4827613 751 40
22:00:33 4/26/2008 4 26 2008 22 637 525280 4827613 750 40
22:00:33 4/26/2008 4 26 2008 22 637 525280 4827613 751 40
18:00:56 4/28/2009 4 28 2009 18 642 525179 4827613 750 40
18:00:56 4/28/2009 4 28 2009 18 642 525179 4827613 751 40
12:01:41 1/1/2013 1 1 2013 12 666 527780 4827624 377 40
22:01:24 11/30/2010 11 30 2010 22 642 525556 4827617 383 40
8:00:26 12/30/2013 12 30 2013 8 916 529924 4827637 373 41
18:00:56 1/1/2013 1 1 2013 18 666 527727 4827630 377 40
8:00:33 12/29/2013 12 29 2013 8 913 525448 4827622 750 40
8:00:33 12/29/2013 12 29 2013 8 913 525448 4827622 751 40
8:00:41 1/12/2014 1 12 2014 8 913 530640 4827644 371 40
22:00:47 4/24/2011 4 24 2011 22 664 525257 4827621 750 40
22:00:47 4/24/2011 4 24 2011 22 664 525257 4827621 751 40
4:00:48 4/27/2008 4 27 2008 4 637 525274 4827622 750 40
4:00:48 4/27/2008 4 27 2008 4 637 525274 4827622 751 40
6:00:53 1/12/2014 1 12 2014 6 913 530633 4827645 371 40
14:00:47 4/21/2012 4 21 2012 14 658 525492 4827624 750 40
14:00:47 4/21/2012 4 21 2012 14 658 525492 4827624 751 40
0:00:41 4/25/2011 4 25 2011 0 664 525258 4827624 750 40
0:00:41 4/25/2011 4 25 2011 0 664 525258 4827624 751 40
6:00:47 4/27/2008 4 27 2008 6 637 525283 4827626 750 40
6:00:47 4/27/2008 4 27 2008 6 637 525283 4827626 751 40
0:00:41 1/4/2013 1 4 2013 0 666 526929 4827632 374 40
0:00:36 1/4/2014 1 4 2014 0 913 527443 4827637 375 40
16:00:47 1/1/2013 1 1 2013 16 666 527757 4827639 377 40
10:00:29 4/22/2010 4 22 2010 10 652 525805 4827633 383 40
6:00:57 4/2/2013 4 2 2013 6 671 525025 4827631 752 15
6:00:57 4/2/2013 4 2 2013 6 671 525025 4827631 753 15
0:00:43 4/27/2008 4 27 2008 0 637 525266 4827634 750 40
0:00:43 4/27/2008 4 27 2008 0 637 525266 4827634 751 40
2:00:28 4/27/2008 4 27 2008 2 637 525264 4827635 750 40
2:00:28 4/27/2008 4 27 2008 2 637 525264 4827635 751 40
4:00:14 12/27/2013 12 27 2013 4 916 525272 4827636 750 40
4:00:14 12/27/2013 12 27 2013 4 916 525272 4827636 751 40
18:00:57 4/27/2009 4 27 2009 18 639 525496 4827642 750 40
18:00:57 4/27/2009 4 27 2009 18 639 525496 4827642 751 40
8:00:26 1/4/2010 1 4 2010 8 642 525248 4827648 750 40
8:00:26 1/4/2010 1 4 2010 8 642 525248 4827648 751 40
22:00:48 4/29/2014 4 29 2014 22 916 528990 4827664 379 41
0:00:55 4/14/2014 4 14 2014 0 908 525423 4827652 750 40
0:00:55 4/14/2014 4 14 2014 0 908 525423 4827652 751 40
6:00:43 1/13/2014 1 13 2014 6 913 529618 4827672 373 41
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8:00:53 12/31/2013 12 31 2013 8 913 526085 4827663 382 40
18:00:55 4/21/2008 4 21 2008 18 637 525108 4827660 750 40
18:00:55 4/21/2008 4 21 2008 18 637 525108 4827660 751 40
12:00:42 11/26/2010 11 26 2010 12 650 530503 4827683 371 40
4:00:53 1/13/2014 1 13 2014 4 913 529612 4827681 373 41
8:00:53 1/13/2014 1 13 2014 8 913 529615 4827682 373 41
2:00:48 1/13/2014 1 13 2014 2 913 529606 4827682 373 41
0:00:47 2/22/2012 2 22 2012 0 666 530671 4827688 371 40
22:00:41 1/1/2013 1 1 2013 22 666 527696 4827679 377 40
8:00:48 4/25/2010 4 25 2010 8 652 525367 4827673 750 40
8:00:48 4/25/2010 4 25 2010 8 652 525367 4827673 751 40
22:00:37 2/21/2012 2 21 2012 22 666 530667 4827695 371 40
18:00:54 11/30/2010 11 30 2010 18 642 525549 4827675 383 40
20:00:27 1/1/2013 1 1 2013 20 666 527698 4827685 377 40
2:00:53 1/5/2014 1 5 2014 2 913 525351 4827678 750 40
2:00:53 1/5/2014 1 5 2014 2 913 525351 4827678 751 40
2:01:03 1/10/2013 1 10 2013 2 666 525096 4827678 750 40
2:01:03 1/10/2013 1 10 2013 2 666 525096 4827678 751 40
2:00:41 4/25/2011 4 25 2011 2 664 525281 4827679 750 40
2:00:41 4/25/2011 4 25 2011 2 664 525281 4827679 751 40
6:01:03 12/5/2009 12 5 2009 6 644 526879 4827688 374 40
6:00:37 4/28/2008 4 28 2008 6 637 525456 4827683 750 40
6:00:37 4/28/2008 4 28 2008 6 637 525456 4827683 751 40
4:00:56 4/28/2008 4 28 2008 4 637 525459 4827687 750 40
4:00:56 4/28/2008 4 28 2008 4 637 525459 4827687 751 40
8:00:47 4/28/2009 4 28 2009 8 639 525387 4827687 750 40
8:00:47 4/28/2009 4 28 2009 8 639 525387 4827687 751 40
10:00:54 4/18/2010 4 18 2010 10 655 526092 4827690 382 40
8:01:53 4/18/2010 4 18 2010 8 655 526007 4827691 382 40
8:00:47 1/2/2013 1 2 2013 8 666 527653 4827698 377 40
6:00:55 1/2/2013 1 2 2013 6 666 527650 4827699 377 40
8:00:53 4/11/2014 4 11 2014 8 917 525446 4827693 750 40
8:00:53 4/11/2014 4 11 2014 8 917 525446 4827693 751 40
10:00:54 2/22/2012 2 22 2012 10 666 530851 4827716 370 40
4:00:53 4/25/2011 4 25 2011 4 664 525330 4827694 750 40
4:00:53 4/25/2011 4 25 2011 4 664 525330 4827694 751 40
20:00:31 12/23/2013 12 23 2013 20 916 526709 4827700 374 40
6:01:42 12/29/2013 12 29 2013 6 913 525441 4827697 750 40
6:01:42 12/29/2013 12 29 2013 6 913 525441 4827697 751 40
6:00:54 4/25/2011 4 25 2011 6 664 525321 4827697 750 40
6:00:54 4/25/2011 4 25 2011 6 664 525321 4827697 751 40
22:00:54 12/28/2013 12 28 2013 22 913 525598 4827698 383 40
18:00:53 1/8/2013 1 8 2013 18 666 526034 4827700 382 40
2:00:42 4/28/2008 4 28 2008 2 637 525498 4827700 383 40
20:01:09 1/8/2013 1 8 2013 20 666 526012 4827702 382 40
4:00:53 12/29/2013 12 29 2013 4 913 525447 4827702 750 40
4:00:53 12/29/2013 12 29 2013 4 913 525447 4827702 751 40
12:00:49 1/9/2013 1 9 2013 12 666 526113 4827706 382 40
20:00:24 4/13/2014 4 13 2014 20 913 525482 4827706 750 40
20:00:24 4/13/2014 4 13 2014 20 913 525482 4827706 751 40
18:00:43 4/17/2010 4 17 2010 18 655 525323 4827707 750 40
18:00:43 4/17/2010 4 17 2010 18 655 525323 4827707 751 40
2:00:53 12/29/2013 12 29 2013 2 913 525450 4827710 750 40
2:00:53 12/29/2013 12 29 2013 2 913 525450 4827710 751 40
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14:00:47 1/8/2013 1 8 2013 14 666 525971 4827716 382 40
16:00:47 11/28/2010 11 28 2010 16 650 526681 4827720 381 40
18:00:54 12/30/2013 12 30 2013 18 913 526974 4827724 374 40
2:00:51 4/14/2014 4 14 2014 2 907 525272 4827719 750 40
2:00:51 4/14/2014 4 14 2014 2 907 525272 4827719 751 40
18:01:23 2/5/2013 2 5 2013 18 666 525776 4827724 383 40
10:01:23 1/10/2013 1 10 2013 10 666 525294 4827724 750 40
10:01:23 1/10/2013 1 10 2013 10 666 525294 4827724 751 40
0:00:29 4/14/2014 4 14 2014 0 907 525409 4827725 750 40
0:00:29 4/14/2014 4 14 2014 0 907 525409 4827725 751 40
12:00:53 1/10/2013 1 10 2013 12 666 525384 4827727 750 40
12:00:53 1/10/2013 1 10 2013 12 666 525384 4827727 751 40
0:00:47 1/5/2014 1 5 2014 0 913 525663 4827728 383 40
0:00:48 1/5/2013 1 5 2013 0 666 526026 4827730 382 40
2:00:43 4/24/2011 4 24 2011 2 664 525440 4827728 750 40
2:00:43 4/24/2011 4 24 2011 2 664 525440 4827728 751 40
14:00:44 1/10/2013 1 10 2013 14 666 525379 4827728 750 40
14:00:44 1/10/2013 1 10 2013 14 666 525379 4827728 751 40
22:00:56 1/4/2013 1 4 2013 22 666 526025 4827732 382 40
4:00:41 12/30/2013 12 30 2013 4 916 529791 4827748 373 41
8:01:16 11/10/2010 11 10 2010 8 646 525469 4827731 750 40
8:01:16 11/10/2010 11 10 2010 8 646 525469 4827731 751 40
4:00:36 1/2/2013 1 2 2013 4 666 527615 4827740 377 40
22:00:54 1/8/2013 1 8 2013 22 666 525999 4827733 382 40
0:02:23 4/24/2011 4 24 2011 0 664 525451 4827732 750 40
0:02:23 4/24/2011 4 24 2011 0 664 525451 4827732 751 40
2:00:56 1/2/2013 1 2 2013 2 666 527617 4827741 377 40
0:00:54 12/29/2013 12 29 2013 0 913 525545 4827739 383 40
8:00:49 2/25/2012 2 25 2012 8 666 530100 4827763 372 41
6:00:53 2/25/2012 2 25 2012 6 666 530092 4827765 372 41
14:00:53 4/18/2010 4 18 2010 14 655 526190 4827749 382 40
6:00:41 4/13/2010 4 13 2010 6 655 525416 4827746 750 40
6:00:41 4/13/2010 4 13 2010 6 655 525416 4827746 751 40
2:00:30 4/19/2009 4 19 2009 2 648 525326 4827746 750 40
2:00:30 4/19/2009 4 19 2009 2 648 525326 4827746 751 40
12:00:27 4/18/2010 4 18 2010 12 655 526201 4827750 382 40
2:00:13 4/12/2012 4 12 2012 2 673 525909 4827749 382 40
8:00:42 4/30/2014 4 30 2014 8 916 529103 4827762 379 41
4:00:54 12/31/2013 12 31 2013 4 913 526104 4827752 382 40
8:00:55 11/29/2011 11 29 2011 8 665 525500 4827750 383 40
10:01:09 4/12/2012 4 12 2012 10 673 526164 4827753 382 40
18:00:44 5/8/2009 5 8 2009 18 634 525332 4827750 750 40
18:00:44 5/8/2009 5 8 2009 18 634 525332 4827750 751 40
6:00:54 12/31/2013 12 31 2013 6 913 526102 4827756 382 40
0:00:47 4/30/2014 4 30 2014 0 916 529029 4827769 379 41
14:00:47 4/25/2010 4 25 2010 14 652 525374 4827754 750 40
14:00:47 4/25/2010 4 25 2010 14 652 525374 4827754 751 40
22:00:54 12/21/2013 12 21 2013 22 918 530435 4827776 371 40
6:00:41 4/12/2012 4 12 2012 6 673 525901 4827758 382 40
22:00:48 5/6/2012 5 6 2012 22 676 525447 4827756 750 40
22:00:48 5/6/2012 5 6 2012 22 676 525447 4827756 751 40
4:00:50 4/12/2012 4 12 2012 4 673 525905 4827764 382 40
2:00:56 12/30/2013 12 30 2013 2 916 529782 4827781 373 41
6:00:56 12/30/2013 12 30 2013 6 916 529830 4827784 373 41
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10:01:03 4/30/2014 4 30 2014 10 916 529331 4827782 376 41
8:00:54 4/12/2012 4 12 2012 8 673 526141 4827769 382 40
16:00:54 2/21/2012 2 21 2012 16 666 530706 4827789 371 40
2:00:56 12/27/2013 12 27 2013 2 916 525423 4827768 750 40
2:00:56 12/27/2013 12 27 2013 2 916 525423 4827768 751 40
10:00:55 11/25/2010 11 25 2010 10 746 530334 4827789 372 41
0:00:54 11/29/2010 11 29 2010 0 642 525653 4827769 383 40
4:00:42 4/13/2010 4 13 2010 4 655 525556 4827769 383 40
4:00:57 10/30/2010 10 30 2010 4 646 525334 4827769 750 40
4:00:57 10/30/2010 10 30 2010 4 646 525334 4827769 751 40
16:00:43 1/10/2013 1 10 2013 16 666 525375 4827773 750 40
16:00:43 1/10/2013 1 10 2013 16 666 525375 4827773 751 40
22:00:48 4/13/2014 4 13 2014 22 913 525422 4827773 750 40
22:00:48 4/13/2014 4 13 2014 22 913 525422 4827773 751 40
16:00:41 4/27/2008 4 27 2008 16 637 526566 4827781 381 40
0:00:53 4/28/2009 4 28 2009 0 639 525229 4827776 750 40
0:00:53 4/28/2009 4 28 2009 0 639 525229 4827776 751 40
10:00:55 1/4/2014 1 4 2014 10 913 527542 4827787 377 40
18:00:47 4/28/2008 4 28 2008 18 637 527774 4827794 377 40
20:00:24 2/21/2012 2 21 2012 20 666 530875 4827812 370 40
14:00:08 4/28/2008 4 28 2008 14 637 527510 4827799 377 40
0:00:42 1/2/2013 1 2 2013 0 666 527624 4827800 377 40
10:00:17 1/9/2013 1 9 2013 10 666 525992 4827794 382 40
6:00:55 4/20/2009 4 20 2009 6 648 525559 4827793 383 40
16:00:54 4/28/2008 4 28 2008 16 637 527772 4827805 377 40
22:00:53 11/28/2010 11 28 2010 22 650 525727 4827799 383 40
2:00:47 1/9/2013 1 9 2013 2 666 525905 4827800 382 40
8:00:53 1/9/2013 1 9 2013 8 666 525906 4827801 382 40
18:00:27 4/12/2010 4 12 2010 18 655 525258 4827799 750 40
18:00:27 4/12/2010 4 12 2010 18 655 525258 4827799 751 40
18:01:12 4/17/2009 4 17 2009 18 648 525448 4827800 750 40
18:01:12 4/17/2009 4 17 2009 18 648 525448 4827800 751 40
18:00:56 2/21/2012 2 21 2012 18 666 530875 4827824 370 40
10:00:24 4/25/2010 4 25 2010 10        652     525512  4827802 383     40
18:00:47        11/28/2010      11      28      2010    18      650     525728  4827804 383     40
14:00:52        4/26/2009       4       26      2009    14      634     525545  4827803 383     40
8:00:53 2/22/2012       2       22      2012    8       666     530886  4827827 370     40
6:00:53 1/9/2013        1       9       2013    6       666     525894  4827806 383     40
4:00:48 11/28/2011      11      28      2011    4       667     525610  4827807 383     40
22:00:55        4/21/2010       4       21      2010    22      652     526918  4827813 374     40
0:00:48 4/14/2014       4       14      2014    0       913     525423  4827807 750     40
0:00:48 4/14/2014       4       14      2014    0       913     525423  4827807 751     40
18:00:55        11/10/2010      11      10      2010    18      650     525336  4827807 750     40
18:00:55        11/10/2010      11      10      2010    18      650     525336  4827807 751     40
4:00:53 1/9/2013        1       9       2013    4       666     525890  4827810 383     40
0:00:47 4/22/2010       4       22      2010    0       652     526919  4827814 374     40
4:00:53 2/25/2012       2       25      2012    4       666     530066  4827828 372     41
2:00:44 12/31/2013      12      31      2013    2       913     526124  4827812 382     40
18:00:53        1/28/2012       1       28      2012    18      666     530121  4827831 372     41
2:00:53 4/14/2014       4       14      2014    2       913     525369  4827812 750     40
2:00:53 4/14/2014       4       14      2014    2       913     525369  4827812 751     40
18:01:38        11/28/2010      11      28      2010    18      642     525704  4827816 383     40
8:00:53 4/23/2014       4       23      2014    8       909     527026  4827822 374     40
10:00:44        1/29/2012       1       29      2012    10      666     530332  4827838 372     41
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4:00:53 4/14/2014       4       14      2014    4       913     525337  4827817 750     40
4:00:53 4/14/2014       4       14      2014    4       913     525337  4827817 751     40
12:00:29        1/29/2012       1       29      2012    12      666     530333  4827839 372     41
22:00:41        2/5/2013        2       5       2013    22      666     525282  4827818 750     40
22:00:41        2/5/2013        2       5       2013    22      666     525282  4827818 751     40
22:00:53        11/28/2010      11      28      2010    22      642     525712  4827820 383     40
6:00:42 4/14/2014       4       14      2014    6       913     525332  4827820 750     40
6:00:42 4/14/2014       4       14      2014    6       913     525332  4827820 751     40
0:01:38 1/9/2013        1       9       2013    0       666     525862  4827823 383     40
0:01:12 4/24/2011       4       24      2011    0       655     525299  4827821 750     40
0:01:12 4/24/2011       4       24      2011    0       655     525299  4827821 751     40
10:01:21        5/18/2011       5       18      2011    10      664     525577  4827823 383     40
10:00:53        12/14/2013      12      14      2013    10      913     530417  4827844 371     40
2:02:01 2/25/2012       2       25      2012    2       666     530085  4827848 372     41
6:00:56 4/30/2014       4       30      2014    6       916     529121  4827845 379     41
0:00:44 2/25/2012       2       25      2012    0       666     530086  4827851 372     41
18:00:53        4/29/2014       4       29      2014    18      916     528854  4827847 379     41
14:00:50        1/29/2012       1       29      2012    14      666     530330  4827853 372     41
20:00:54        2/24/2012       2       24      2012    20      666     530074  4827853 372     41
0:00:49 4/22/2008       4       22      2008    0       637     525207  4827833 750     40
0:00:49 4/22/2008       4       22      2008    0       637     525207  4827833 751     40
22:00:36        4/12/2010       4       12      2010    22      655     525321  4827837 750     40
22:00:36        4/12/2010       4       12      2010    22      655     525321  4827837 751     40
4:00:47 4/19/2009       4       19      2009    4       648     525335  4827838 750     40
4:00:47 4/19/2009       4       19      2009    4       648     525335  4827838 751     40
6:00:47 4/19/2009       4       19      2009    6       648     525335  4827839 750     40
6:00:47 4/19/2009       4       19      2009    6       648     525335  4827839 751     40
4:00:53 1/12/2014       1       12      2014    4       913     530928  4827863 370     40
2:00:53 11/28/2011      11      28      2011    2       667     525655  4827842 383     40
22:00:26        4/19/2009       4       19      2009    22      648     525341  4827843 750     40
22:00:26        4/19/2009       4       19      2009    22      648     525341  4827843 751     40
16:00:53        11/28/2010      11      28      2010    16      639     526845  4827849 374     40
8:00:49 4/26/2009       4       26      2009    8       634     525595  4827844 383     40
12:00:23        4/25/2010       4       25      2010    12      652     525487  4827845 750     40
12:00:23        4/25/2010       4       25      2010    12      652     525487  4827845 751     40
0:00:23 4/20/2009       4       20      2009    0       648     525340  4827847 750     40
0:00:23 4/20/2009       4       20      2009    0       648     525340  4827847 751     40
8:00:51 4/24/2011       4       24      2011    8       650     525361  4827848 750     40
8:00:51 4/24/2011       4       24      2011    8       650     525361  4827848 751     40
8:01:12 1/5/2014        1       5       2014    8       913     525230  4827849 750     40
8:01:12 1/5/2014        1       5       2014    8       913     525230  4827849 751     40
10:00:47        4/24/2011       4       24      2011    10      650     525361  4827851 750     40
10:00:47        4/24/2011       4       24      2011    10      650     525361  4827851 751     40
12:00:47        1/4/2014        1       4       2014    12      913     527854  4827862 377     40
6:01:18 1/5/2014        1       5       2014    6       913     525226  4827853 750     40
6:01:18 1/5/2014        1       5       2014    6       913     525226  4827853 751     40
16:00:54        1/27/2013       1       27      2013    16      666     527710  4827866 377     40
6:00:54 4/14/2014       4       14      2014    6       907     525331  4827858 748     18
6:00:54 4/14/2014       4       14      2014    6       907     525331  4827858 749     18
2:00:49 4/22/2010       4       22      2010    2       652     526973  4827865 374     40
16:00:47        5/1/2008        5       1       2008    16      637     525264  4827863 748     18
16:00:47        5/1/2008        5       1       2008    16      637     525264  4827863 749     18
4:00:47 4/14/2014       4       14      2014    4       907     525333  4827863 748     18
4:00:47 4/14/2014       4       14      2014    4       907     525333  4827863 749     18
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8:00:56 1/29/2012       1       29      2012    8       666     530278  4827884 372     41
20:00:56        12/28/2013      12      28      2013    20      913     526825  4827872 374     40
10:00:48        4/28/2008       4       28      2008    10      637     527111  4827875 375     40
14:00:20        1/27/2013       1       27      2013    14      666     527710  4827878 377     40
0:01:07 11/24/2010      11      24      2010    0       746     529421  4827885 376     41
8:00:57 4/14/2014       4       14      2014    8       913     525468  4827869 748     18
8:00:57 4/14/2014       4       14      2014    8       913     525468  4827869 749     18
10:00:48        4/28/2014       4       28      2014    10      916     527976  4827880 378     40
12:00:48        4/28/2008       4       28      2008    12      637     527434  4827879 375     40
2:00:48 1/12/2014       1       12      2014    2       913     530893  4827896 370     40
10:00:28        4/27/2008       4       27      2008    10      637     525465  4827873 748     18
10:00:28        4/27/2008       4       27      2008    10      637     525465  4827873 749     18
2:00:47 11/25/2013      11      25      2013    2       907     528512  4827886 365     40
0:00:53 1/12/2014       1       12      2014    0       913     530897  4827900 355     40
4:00:13 2/22/2012       2       22      2012    4       666     530597  4827901 356     40
2:00:39 4/15/2014       4       15      2014    2       913     525422  4827880 748     18
2:00:39 4/15/2014       4       15      2014    2       913     525422  4827880 749     18
16:00:41        1/29/2012 1 29 2012 16 666 530621 4827903 356 40
22:00:53 1/10/2013 1 10 2013 22 666 525116 4827880 748 18
22:00:53 1/10/2013 1 10 2013 22 666 525116 4827880 749 18
6:00:54 4/24/2011 4 24 2011 6 664 525422 4827881 748 18
6:00:54 4/24/2011 4 24 2011 6 664 525422 4827881 749 18
2:00:53 1/5/2013 1 5 2013 2 666 526059 4827885 744 40
2:00:53 1/5/2013 1 5 2013 2 666 526059 4827885 745 40
6:00:51 4/18/2009 4 18 2009 6 648 525489 4827883 748 18
6:00:51 4/18/2009 4 18 2009 6 648 525489 4827883 749 18
18:00:54 1/10/2013 1 10 2013 18 666 525226 4827883 748 18
18:00:54 1/10/2013 1 10 2013 18 666 525226 4827883 749 18
2:00:49 4/20/2009 4 20 2009 2 648 525344 4827883 748 18
2:00:49 4/20/2009 4 20 2009 2 648 525344 4827883 749 18
4:00:23 4/20/2009 4 20 2009 4 648 525342 4827884 748 18
4:00:23 4/20/2009 4 20 2009 4 648 525342 4827884 749 18
6:00:54 4/24/2011 4 24 2011 6 655 525358 4827885 748 18
6:00:54 4/24/2011 4 24 2011 6 655 525358 4827885 749 18
4:01:07 4/24/2011 4 24 2011 4 655 525377 4827886 748 18
4:01:07 4/24/2011 4 24 2011 4 655 525377 4827886 749 18
0:00:39 1/11/2013 1 11 2013 0 666 525193 4827885 748 18
0:00:39 1/11/2013 1 11 2013 0 666 525193 4827885 749 18
16:00:27 4/29/2014 4 29 2014 16 916 528545 4827899 365 40
4:00:54 4/24/2011 4 24 2011 4 664 525453 4827886 748 18
4:00:54 4/24/2011 4 24 2011 4 664 525453 4827886 749 18
2:00:54 4/24/2011 4 24 2011 2 655 525401 4827889 748 18
2:00:54 4/24/2011 4 24 2011 2 655 525401 4827889 749 18
6:00:47 2/22/2012 2 22 2012 6 666 530691 4827911 356 40
8:00:54 4/29/2012 4 29 2012 8 657 525544 4827890 746 40
8:00:54 4/29/2012 4 29 2012 8 657 525544 4827890 747 40
6:00:41 1/11/2013 1 11 2013 6 666 525198 4827889 748 18
6:00:41 1/11/2013 1 11 2013 6 666 525198 4827889 749 18
8:01:11 1/5/2013 1 5 2013 8 666 526054 4827894 744 40
8:01:11 1/5/2013 1 5 2013 8 666 526054 4827894 745 40
8:00:33 4/24/2011 4 24 2011 8 655 525474 4827892 748 18
8:00:33 4/24/2011 4 24 2011 8 655 525474 4827892 749 18
4:00:28 1/5/2013 1 5 2013 4 666 526052 4827895 744 40
4:00:28 1/5/2013 1 5 2013 4 666 526052 4827895 745 40



file:///C/...uments/16-00841%20NER%20BEMP/Release/Jeffery%20Warren/ARM%20Plan/ARM%20Plan/Models/Data/Elk_location_data.txt[6/8/2016 4:33:36 PM]

22:00:12 2/24/2012 2 24 2012 22 666 530080 4827913 357 41
12:01:12 4/29/2012 4 29 2012 12 657 525609 4827894 746 40
12:01:12 4/29/2012 4 29 2012 12 657 525609 4827894 747 40
22:01:41 11/23/2010 11 23 2010 22 746 529417 4827910 362 41
8:00:50 1/11/2013 1 11 2013 8 666 525199 4827893 748 18
8:00:50 1/11/2013 1 11 2013 8 666 525199 4827893 749 18
2:00:50 1/11/2013 1 11 2013 2 666 525199 4827894 748 18
2:00:50 1/11/2013 1 11 2013 2 666 525199 4827894 749 18
4:00:59 1/11/2013 1 11 2013 4 666 525200 4827896 748 18
4:00:59 1/11/2013 1 11 2013 4 666 525200 4827896 749 18
20:00:54 1/10/2013 1 10 2013 20 666 525114 4827897 748 18
20:00:54 1/10/2013 1 10 2013 20 666 525114 4827897 749 18
2:00:41 4/22/2008 4 22 2008 2 637 525327 4827898 748 18
2:00:41 4/22/2008 4 22 2008 2 637 525327 4827898 749 18
16:01:12 4/25/2009 4 25 2009 16 642 525466 4827900 748 18
16:01:12 4/25/2009 4 25 2009 16 642 525466 4827900 749 18
6:00:48 1/5/2013 1 5 2013 6 666 526053 4827902 744 40
6:00:48 1/5/2013 1 5 2013 6 666 526053 4827902 745 40
4:00:44 4/22/2008 4 22 2008 4 637 525324 4827901 748 18
4:00:44 4/22/2008 4 22 2008 4 637 525324 4827901 749 18
14:00:42 4/18/2009 4 18 2009 14 648 527925 4827911 363 40
18:01:33 11/30/2010 11 30 2010 18 642 525567 4827903 746 40
18:01:33 11/30/2010 11 30 2010 18 642 525567 4827903 747 40
18:00:53 11/10/2010 11 10 2010 18 651 525341 4827903 748 18
18:00:53 11/10/2010 11 10 2010 18 651 525341 4827903 749 18
8:00:54 4/14/2014 4 14 2014 8 907 525407 4827904 748 18
8:00:54 4/14/2014 4 14 2014 8 907 525407 4827904 749 18
0:00:47 11/25/2013 11 25 2013 0 907 528493 4827917 365 40
22:00:21 4/21/2008 4 21 2008 22 637 525324 4827906 748 18
22:00:21 4/21/2008 4 21 2008 22 637 525324 4827906 749 18
10:01:00 4/14/2014 4 14 2014 10 913 525745 4827911 746 40
10:01:00 4/14/2014 4 14 2014 10 913 525745 4827911 747 40
14:02:57 4/26/2009 4 26 2009 14 639 525500 4827913 746 40
14:02:57 4/26/2009 4 26 2009 14 639 525500 4827913 747 40
18:00:41 1/29/2012 1 29 2012 18 666 530612 4827935 356 40
16:00:48 4/21/2012 4 21 2012 16 658 525564 4827914 746 40
16:00:48 4/21/2012 4 21 2012 16 658 525564 4827914 747 40
14:00:53 4/25/2009 4 25 2009 14 642 525537 4827914 746 40
14:00:53 4/25/2009 4 25 2009 14 642 525537 4827914 747 40
12:01:55 4/26/2009 4 26 2009 12 639 525612 4827915 746 40
12:01:55 4/26/2009 4 26 2009 12 639 525612 4827915 747 40
4:00:52 1/5/2014 1 5 2014 4 913 525270 4827914 748 18
4:00:52 1/5/2014 1 5 2014 4 913 525270 4827914 749 18
10:00:48 4/29/2012 4 29 2012 10 657 525569 4827916 746 40
10:00:48 4/29/2012 4 29 2012 10 657 525569 4827916 747 40
22:00:48 11/27/2010 11 27 2010 22 746 526726 4827921 359 40
2:00:47 4/13/2010 4 13 2010 2 655 525499 4827919 746 40
2:00:47 4/13/2010 4 13 2010 2 655 525499 4827919 747 40
18:00:27 11/26/2010 11 26 2010 18 746 531589 4827948 354 40
8:00:52 4/27/2008 4 27 2008 8 637 525385 4827925 748 18
8:00:52 4/27/2008 4 27 2008 8 637 525385 4827925 749 18
10:00:47 4/24/2011 4 24 2011 10 655 525410 4827925 748 18
10:00:47 4/24/2011 4 24 2011 10 655 525410 4827925 749 18
18:00:27 11/27/2010 11 27 2010 18 746 526717 4827933 359 40
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8:01:14 4/23/2008 4 23 2008 8 637 525406 4827928 748 18
8:01:14 4/23/2008 4 23 2008 8 637 525406 4827928 749 18
12:00:42 4/26/2009 4 26 2009 12 634 525648 4827929 746 40
12:00:42 4/26/2009 4 26 2009 12 634 525648 4827929 747 40
0:00:55 4/13/2010 4 13 2010 0 655 525501 4827931 746 40
0:00:55 4/13/2010 4 13 2010 0 655 525501 4827931 747 40
16:00:55 2/5/2013 2 5 2013 16 666 525895 4827934 744 40
16:00:55 2/5/2013 2 5 2013 16 666 525895 4827934 745 40
14:00:53 11/25/2010 11 25 2010 14 650 528048 4827944 363 40
8:00:37 3/24/2010 3 24 2010 8 652 526624 4827940 366 40
14:00:44 12/3/2009 12 3 2009 14 640 525868 4827937 746 40
14:00:44 12/3/2009 12 3 2009 14 640 525868 4827937 747 40
20:00:48 11/24/2013 11 24 2013 20 907 528574 4827948 365 40
14:00:53 1/4/2014 1 4 2014 14 913 528049 4827946 363 40
10:01:10 4/26/2009 4 26 2009 10 639 525756 4827937 746 40
10:01:10 4/26/2009 4 26 2009 10 639 525756 4827937 747 40
16:00:54 1/4/2014 1 4 2014 16 913 528071 4827947 363 40
10:01:58 4/11/2014 4 11 2014 10 917 526139 4827941 744 40
10:01:58 4/11/2014 4 11 2014 10 917 526139 4827941 745 40
16:00:54 11/25/2010 11 25 2010 16 650 528045 4827949 363 40
8:00:38 4/24/2011 4 24 2011 8 664 525452 4827941 748 18
8:00:38 4/24/2011 4 24 2011 8 664 525452 4827941 749 18
16:00:49 11/28/2010 11 28 2010 16 642 526754 4827946 359 40
2:00:53 11/18/2010 11 18 2010 2 639 525129 4827942 748 18
2:00:53 11/18/2010 11 18 2010 2 639 525129 4827942 749 18
10:00:50 4/24/2011 4 24 2011 10 664 525433 4827945 748 18
10:00:50 4/24/2011 4 24 2011 10 664 525433 4827945 749 18
4:00:54 4/18/2009 4 18 2009 4 648 525473 4827945 748 18
4:00:54 4/18/2009 4 18 2009 4 648 525473 4827945 749 18
18:00:41 1/2/2013 1 2 2013 18 666 527206 4827953 360 40
20:00:57 12/30/2013 12 30 2013 20 913 526851 4827952 359 40
22:00:47 11/24/2013 11 24 2013 22 907 528570 4827960 365 40
22:00:47 1/11/2014 1 11 2014 22 913 531242 4827975 353 40
8:00:48 1/4/2014 1 4 2014 8 913 526020 4827952 744 40
8:00:48 1/4/2014 1 4 2014 8 913 526020 4827952 745 40
16:00:53 4/29/2012 4 29 2012 16 657 525651 4827952 746 40
16:00:53 4/29/2012 4 29 2012 16 657 525651 4827952 747 40
18:00:54 4/28/2008 4 28 2008 18 637 527628 4827961 361 40
8:00:54 4/26/2009 4 26 2009 8 639 525536 4827953 746 40
8:00:54 4/26/2009 4 26 2009 8 639 525536 4827953 747 40
14:00:51 4/29/2014 4 29 2014 14 916 528582 4827965 365 40
2:00:28 4/18/2009 4 18 2009 2 648 525478 4827953 748 18
2:00:28 4/18/2009 4 18 2009 2 648 525478 4827953 749 18
4:00:39 1/4/2014 1 4 2014 4 913 526014 4827956 744 40
4:00:39 1/4/2014 1 4 2014 4 913 526014 4827956 745 40
12:00:36 11/30/2010 11 30 2010 12 642 525416 4827954 748 18
12:00:36 11/30/2010 11 30 2010 12 642 525416 4827954 749 18
20:00:55 1/11/2014 1 11 2014 20 913 531244 4827979 353 40
14:00:54 4/29/2012 4 29 2012 14 657 525625 4827957 746 40
14:00:54 4/29/2012 4 29 2012 14 657 525625 4827957 747 40
6:01:12 1/4/2014 1 4 2014 6 913 526014 4827958 744 40
6:01:12 1/4/2014 1 4 2014 6 913 526014 4827958 745 40
22:01:20 4/25/2010 4 25 2010 22 639 525354 4827957 748 18
22:01:20 4/25/2010 4 25 2010 22 639 525354 4827957 749 18
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18:01:02 11/28/2010 11 28 2010 18 639 525800 4827960 746 40
18:01:02 11/28/2010 11 28 2010 18 639 525800 4827960 747 40
20:00:42 12/21/2013 12 21 2013 20 918 530626 4827982 356 40
14:00:45 4/27/2008 4 27 2008 14 637 526641 4827968 366 40
0:00:24 4/18/2009 4 18 2009 0 648 525482 4827965 748 18
0:00:24 4/18/2009 4 18 2009 0 648 525482 4827965 749 18
22:00:53 12/23/2013 12 23 2013 22 916 526022 4827968 744 40
22:00:53 12/23/2013 12 23 2013 22 916 526022 4827968 745 40
22:00:41 1/27/2013 1 27 2013 22 666 527756 4827978 361 40
12:01:12 4/29/2014 4 29 2014 12 916 528599 4827985 365 40
20:00:56 1/27/2013 1 27 2013 20 666 527753 4827982 361 40
10:00:21 4/26/2009 4 26 2009 10 634 525745 4827977 746 40
10:00:21 4/26/2009 4 26 2009 10 634 525745 4827977 747 40
0:00:30 12/24/2013 12 24 2013 0 916 526025 4827979 744 40
0:00:30 12/24/2013 12 24 2013 0 916 526025 4827979 745 40
18:00:39 1/27/2013 1 27 2013 18 666 527721 4827986 361 40
18:00:47 4/29/2012 4 29 2012 18 657 525644 4827978 746 40
18:00:47 4/29/2012 4 29 2012 18 657 525644 4827978 747 40
2:00:53 4/29/2014 4 29 2014 2 916 527873 4827990 361 40
2:00:56 4/30/2014 4 30 2014 2 916 529000 4827995 364 41
10:00:47 3/24/2010 3 24 2010 10 652 527115 4827988 360 40
10:00:27 1/11/2013 1 11 2013 10 666 525434 4827983 748 18
10:00:27 1/11/2013 1 11 2013 10 666 525434 4827983 749 18
4:00:54 4/30/2014 4 30 2014 4 916 529016 4827998 364 41
18:00:22 11/23/2010 11 23 2010 18 746 529396 4828001 362 41
18:00:53 5/9/2012 5 9 2012 18 676 525414 4827985 748 18
18:00:53 5/9/2012 5 9 2012 18 676 525414 4827985 749 18
0:00:54 4/29/2014 4 29 2014 0 916 527879 4827997 361 40
18:00:48 5/1/2008 5 1 2008 18 637 525401 4827988 748 18
18:00:48 5/1/2008 5 1 2008 18 637 525401 4827988 749 18
22:00:54 4/28/2014 4 28 2014 22 916 527872 4827998 361 40
18:00:48 11/28/2010 11 28 2010 18 642 525983 4827991 744 40
18:00:48 11/28/2010 11 28 2010 18 642 525983 4827991 745 40
18:00:44 5/13/2011 5 13 2011 18 655 526013 4827992 744 40
18:00:44 5/13/2011 5 13 2011 18 655 526013 4827992 745 40
6:00:42 1/29/2012 1 29 2012 6 666 530279 4828011 357 41
22:00:56 12/26/2013 12 26 2013 22 916 528494 4828003 365 40
2:00:56 1/4/2014 1 4 2014 2 913 526050 4827994 744 40
2:00:56 1/4/2014 1 4 2014 2 913 526050 4827994 745 40
14:01:54 5/9/2012 5 9 2012 14 676 525425 4827992 748 18
14:01:54 5/9/2012 5 9 2012 14 676 525425 4827992 749 18
12:01:12 4/14/2014 4 14 2014 12 913 525815 4827995 746 40
12:01:12 4/14/2014 4 14 2014 12 913 525815 4827995 747 40
12:00:53 4/14/2012 4 14 2012 12 673 525519 4827997 746 40
12:00:53 4/14/2012 4 14 2012 12 673 525519 4827997 747 40
20:01:12 4/29/2012 4 29 2012 20 657 525935 4828001 744 40
20:01:12 4/29/2012 4 29 2012 20 657 525935 4828001 745 40
20:00:54 12/26/2013 12 26 2013 20 916 528500 4828013 365 40
10:00:43 5/9/2012 5 9 2012 10 676 525441 4828003 748 18
10:00:43 5/9/2012 5 9 2012 10 676 525441 4828003 749 18
18:00:47 5/8/2012 5 8 2012 18 676 525436 4828009 748 18
18:00:47 5/8/2012 5 8 2012 18 676 525436 4828009 749 18
22:01:45 5/9/2012 5 9 2012 22 676 525424 4828010 748 18
22:01:45 5/9/2012 5 9 2012 22 676 525424 4828010 749 18
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18:00:48 5/8/2009 5 8 2009 18 642 525506 4828011 746 40
18:00:48 5/8/2009 5 8 2009 18 642 525506 4828011 747 40
14:00:48 11/30/2010 11 30 2010 14 642 525467 4828012 748 18
14:00:48 11/30/2010 11 30 2010 14 642 525467 4828012 749 18
18:00:42 1/11/2014 1 11 2014 18 913 531488 4828037 353 40
16:00:23 11/30/2010 11 30 2010 16 642 525478 4828014 748 18
16:00:23 11/30/2010 11 30 2010 16 642 525478 4828014 749 18
10:00:53 1/5/2014 1 5 2014 10 913 527587 4828025 361 40
16:00:42 11/30/2010 11 30 2010 16 746 527786 4828026 361 40
10:01:09 4/14/2014 4 14 2014 10 907 525894 4828019 744 40
10:01:09 4/14/2014 4 14 2014 10 907 525894 4828019 745 40
6:00:49 5/9/2012 5 9 2012 6 676 525443 4828020 748 18
6:00:49 5/9/2012 5 9 2012 6 676 525443 4828020 749 18
14:00:53 5/8/2012 5 8 2012 14 676 525435 4828020 748 18
14:00:53 5/8/2012 5 8 2012 14 676 525435 4828020 749 18
22:00:54 5/8/2012 5 8 2012 22 676 525445 4828026 748 18
22:00:54 5/8/2012 5 8 2012 22 676 525445 4828026 749 18
2:00:53 5/9/2012 5 9 2012 2 676 525445 4828027 748 18
2:00:53 5/9/2012 5 9 2012 2 676 525445 4828027 749 18
16:00:41 4/28/2014 4 28 2014 16 916 528485 4828051 365 40
8:00:52 4/28/2008 4 28 2008 8 637 526129 4828042 744 40
8:00:52 4/28/2008 4 28 2008 8 637 526129 4828042 745 40
18:00:54 11/28/2010 11 28 2010 18 650 525991 4828042 744 40
18:00:54 11/28/2010 11 28 2010 18 650 525991 4828042 745 40
12:00:54 4/27/2008 4 27 2008 12 637 525565 4828041 746 40
12:00:54 4/27/2008 4 27 2008 12 637 525565 4828041 747 40
10:01:08 1/3/2013 1 3 2013 10 666 527211 4828047 360 40
18:00:46 4/28/2014 4 28 2014 18 916 528626 4828055 365 40
2:00:56 11/17/2010 11 17 2010 2 639 525498 4828043 746 40
2:00:56 11/17/2010 11 17 2010 2 639 525498 4828043 747 40
12:00:50 4/14/2014 4 14 2014 12 907 526046 4828045 744 40
12:00:50 4/14/2014 4 14 2014 12 907 526046 4828045 745 40
12:00:54 1/3/2013 1 3 2013 12 666 527206 4828050 360 40
12:00:53 1/5/2014 1 5 2014 12 913 528023 4828056 363 40
14:00:42 1/3/2013 1 3 2013 14 666 527206 4828055 360 40
14:00:43 4/14/2014 4 14 2014 14 913 525980 4828051 744 40
14:00:43 4/14/2014 4 14 2014 14 913 525980 4828051 745 40
16:00:53 1/11/2014 1 11 2014 16 913 531769 4828076 354 40
14:00:45 1/5/2014 1 5 2014 14 913 528025 4828060 363 40
14:00:48 4/28/2014 4 28 2014 14 916 528543 4828064 365 40
2:00:53 1/29/2012 1 29 2012 2 666 530193 4828071 357 41
6:00:55 5/8/2012 5 8 2012 6 676 525480 4828052 748 18
6:00:55 5/8/2012 5 8 2012 6 676 525480 4828052 749 18
6:01:16 5/10/2012 5 10 2012 6 676 525354 4828053 748 18
6:01:16 5/10/2012 5 10 2012 6 676 525354 4828053 749 18
4:00:17 1/29/2012 1 29 2012 4 666 530193 4828074 357 41
8:01:05 11/23/2013 11 23 2013 8 914 526228 4828060 744 40
8:01:05 11/23/2013 11 23 2013 8 914 526228 4828060 745 40
22:00:25 1/28/2012 1 28 2012 22 666 530250 4828077 357 41
10:00:55 5/8/2012 5 8 2012 10 676 525469 4828061 748 18
10:00:55 5/8/2012 5 8 2012 10 676 525469 4828061 749 18
0:00:23 1/29/2012 1 29 2012 0 666 530178 4828081 357 41
2:00:47 5/10/2012 5 10 2012 2 676 525357 4828062 748 18
2:00:47 5/10/2012 5 10 2012 2 676 525357 4828062 749 18
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20:00:41 1/28/2012 1 28 2012 20 666 530253 4828084 357 41
22:00:53 1/4/2014 1 4 2014 22 913 526388 4828070 366 40
22:00:26 12/30/2013 12 30 2013 22 913 526154 4828071 744 40
22:00:26 12/30/2013 12 30 2013 22 913 526154 4828071 745 40
2:00:47 5/8/2012 5 8 2012 2 676 525487 4828075 746 40
2:00:47 5/8/2012 5 8 2012 2 676 525487 4828075 747 40
18:00:48 1/4/2014 1 4 2014 18 913 528129 4828089 363 40
8:00:42 1/13/2013 1 13 2013 8 666 526320 4828082 366 40
18:00:54 5/7/2012 5 7 2012 18 676 525482 4828080 748 18
18:00:54 5/7/2012 5 7 2012 18 676 525482 4828080 749 18
0:00:28 12/31/2013 12 31 2013 0 913 526184 4828096 744 40
0:00:28 12/31/2013 12 31 2013 0 913 526184 4828096 745 40
10:03:00 5/4/2011 5 4 2011 10 655 525621 4828098 746 40
10:03:00 5/4/2011 5 4 2011 10 655 525621 4828098 747 40
22:00:53 5/7/2012 5 7 2012 22 676 525504 4828099 746 40
22:00:53 5/7/2012 5 7 2012 22 676 525504 4828099 747 40
14:00:51 2/5/2013 2 5 2013 14 666 526053 4828101 744 40
14:00:51 2/5/2013 2 5 2013 14 666 526053 4828101 745 40
14:00:47 5/7/2012 5 7 2012 14 676 525493 4828099 746 40
14:00:47 5/7/2012 5 7 2012 14 676 525493 4828099 747 40
6:00:55 4/29/2014 4 29 2014 6 916 527816 4828109 361 40
6:00:54 12/3/2009 12 3 2009 6 640 526025 4828102 744 40
6:00:54 12/3/2009 12 3 2009 6 640 526025 4828102 745 40
4:00:44 4/29/2014 4 29 2014 4 916 527815 4828112 361 40
8:00:54 4/29/2008 4 29 2008 8 637 526299 4828107 366 40
10:01:47 5/7/2012 5 7 2012 10 676 525484 4828105 746 40
10:01:47 5/7/2012 5 7 2012 10 676 525484 4828105 747 40
4:00:47 3/24/2010 3 24 2010 4 652 526637 4828117 366 40
0:00:41 1/3/2013 1 3 2013 0 666 527083 4828120 359 40
6:00:54 3/24/2010 3 24 2010 6 652 526629 4828119 366 40
18:01:08 10/29/2010 10 29 2010 18 646 525702 4828117 746 40
18:01:08 10/29/2010 10 29 2010 18 646 525702 4828117 747 40
2:00:41 4/19/2010 4 19 2010 2 655 525397 4828116 748 18
2:00:41 4/19/2010 4 19 2010 2 655 525397 4828116 749 18
14:00:47 1/11/2013 1 11 2013 14 666 525573 4828119 746 40
14:00:47 1/11/2013 1 11 2013 14 666 525573 4828119 747 40
12:00:54 1/11/2013 1 11 2013 12 666 525565 4828119 746 40
12:00:54 1/11/2013 1 11 2013 12 666 525565 4828119 747 40
0:00:53 4/19/2010 4 19 2010 0 655 525398 4828119 748 18
0:00:53 4/19/2010 4 19 2010 0 655 525398 4828119 749 18
12:00:52 4/28/2014 4 28 2014 12 916 528365 4828132 365 40
18:00:47 4/11/2012 4 11 2012 18 673 525917 4828123 744 40
18:00:47 4/11/2012 4 11 2012 18 673 525917 4828123 745 40
12:01:18 12/8/2012 12 8 2012 12 658 530197 4828142 357 41
2:00:29 3/24/2010 3 24 2010 2 652 526624 4828130 366 40
14:00:41 4/14/2014 4 14 2014 14 907 526086 4828129 744 40
14:00:41 4/14/2014 4 14 2014 14 907 526086 4828129 745 40
6:00:53 5/7/2012 5 7 2012 6 676 525509 4828127 746 40
6:00:53 5/7/2012 5 7 2012 6 676 525509 4828127 747 40
16:00:53 1/5/2014 1 5 2014 16 913 528012 4828137 363 40
20:00:33 1/2/2013 1 2 2013 20 666 527104 4828136 360 40
12:00:41 11/27/2010 11 27 2010 12 746 528461 4828146 365 40
20:00:42 1/5/2013 1 5 2013 20 666 527245 4828141 360 40
22:00:24 1/5/2013 1 5 2013 22 666 527238 4828141 360 40
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22:00:47 1/2/2013 1 2 2013 22 666 527099 4828141 360 40
22:00:53 4/22/2012 4 22 2012 22 671 525548 4828136 746 40
22:00:53 4/22/2012 4 22 2012 22 671 525548 4828136 747 40
2:00:53 5/7/2012 5 7 2012 2 676 525512 4828144 746 40
2:00:53 5/7/2012 5 7 2012 2 676 525512 4828144 747 40
20:00:54 1/4/2014 1 4 2014 20 913 527954 4828155 363 40
18:00:24 4/21/2012 4 21 2012 18 658 525564 4828146 746 40
18:00:24 4/21/2012 4 21 2012 18 658 525564 4828146 747 40
18:01:54 11/5/2010 11 5 2010 18 639 525644 4828148 746 40
18:01:54 11/5/2010 11 5 2010 18 639 525644 4828148 747 40
10:00:53 11/26/2010 11 26 2010 10 746 530507 4828171 356 40
8:00:54 1/3/2013 1 3 2013 8 666 527120 4828165 360 40
12:00:49 4/18/2009 4 18 2009 12 648 527327 4828167 360 40
2:00:53 1/28/2013 1 28 2013 2 666 527773 4828170 361 40
0:02:53 1/28/2013 1 28 2013 0 666 527778 4828170 361 40
22:00:48 4/22/2012 4 22 2012 22 665 525563 4828161 746 40
22:00:48 4/22/2012 4 22 2012 22 665 525563 4828161 747 40
16:01:02 1/12/2013 1 12 2013 16 666 526123 4828170 744 40
16:01:02 1/12/2013 1 12 2013 16 666 526123 4828170 745 40
14:00:24 1/12/2013 1 12 2013 14 666 526121 4828170 744 40
14:00:24 1/12/2013 1 12 2013 14 666 526121 4828170 745 40
16:00:48 4/18/2009 4 18 2009 16 648 527862 4828182 361 40
6:00:54 1/28/2013 1 28 2013 6 666 527770 4828183 361 40
18:00:50 5/8/2009 5 8 2009 18 644 525736 4828176 746 40
18:00:50 5/8/2009 5 8 2009 18 644 525736 4828176 747 40
18:00:55 11/30/2010 11 30 2010 18 746 527738 4828185 361 40
8:00:41 4/29/2014 4 29 2014 8 916 528226 4828189 363 40
10:00:44 1/12/2013 1 12 2013 10 666 526043 4828182 744 40
10:00:44 1/12/2013 1 12 2013 10 666 526043 4828182 745 40
4:00:48 1/28/2013 1 28 2013 4 666 527771 4828189 361 40
12:01:53 1/12/2013 1 12 2013 12 666 526027 4828183 744 40
12:01:53 1/12/2013 1 12 2013 12 666 526027 4828183 745 40
16:00:41 4/14/2014 4 14 2014 16 913 525858 4828183 746 40
16:00:41 4/14/2014 4 14 2014 16 913 525858 4828183 747 40
4:00:27 4/22/2010 4 22 2010 4 652 527304 4828192 360 40
0:00:37 12/27/2013 12 27 2013 0 916 526653 4828190 366 40
6:00:47 12/7/2012 12 7 2012 6 665 530407 4828207 356 40
18:00:43 12/21/2013 12 21 2013 18 918 530797 4828210 355 40
12:00:53 12/10/2009 12 10 2009 12 639 525744 4828190 746 40
12:00:53 12/10/2009 12 10 2009 12 639 525744 4828190 747 40
18:00:53 4/18/2009 4 18 2009 18 648 527948 4828204 363 40
4:00:56 4/29/2008 4 29 2008 4 637 526784 4828200 359 40
2:00:37 4/29/2008 4 29 2008 2 637 526782 4828202 359 40
10:01:10 5/21/2010 5 21 2010 10 639 525960 4828199 744 40
10:01:10 5/21/2010 5 21 2010 10 639 525960 4828199 745 40
10:01:53 5/16/2011 5 16 2011 10 665 525968 4828206 744 40
10:01:53 5/16/2011 5 16 2011 10 665 525968 4828206 745 40
8:00:42 1/28/2013 1 28 2013 8 666 527787 4828215 361 40
6:00:43 4/22/2008 4 22 2008 6 637 525790 4828217 746 40
6:00:43 4/22/2008 4 22 2008 6 637 525790 4828217 747 40
18:00:55 2/4/2013 2 4 2013 18 666 527190 4828224 360 40
4:00:23 1/3/2013 1 3 2013 4 666 527033 4828229 359 40
6:01:48 1/3/2013 1 3 2013 6 666 527019 4828230 359 40
2:00:49 1/3/2013 1 3 2013 2 666 527042 4828235 359 40
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20:00:53 1/2/2014 1 2 2014 20 913 526851 4828234 359 40
18:00:54 5/8/2009 5 8 2009 18 639 525721 4828231 746 40
18:00:54 5/8/2009 5 8 2009 18 639 525721 4828231 747 40
6:00:41 4/29/2008 4 29 2008 6 637 526687 4828235 359 40
14:01:54 10/29/2010 10 29 2010 14 646 525849 4828232 746 40
14:01:54 10/29/2010 10 29 2010 14 646 525849 4828232 747 40
16:01:06 10/29/2010 10 29 2010 16 646 525863 4828234 746 40
16:01:06 10/29/2010 10 29 2010 16 646 525863 4828234 747 40
10:00:54 4/29/2014 4 29 2014 10 916 528370 4828244 365 40
12:01:54 10/29/2010 10 29 2010 12 646 525854 4828239 746 40
12:01:54 10/29/2010 10 29 2010 12 646 525854 4828239 747 40
0:00:42 4/29/2008 4 29 2008 0 637 526663 4828243 366 40
16:00:46 4/21/2010 4 21 2010 16 652 526677 4828244 366 40
16:00:55 11/28/2010 11 28 2010 16 746 527516 4828249 361 40
16:00:53 2/4/2013 2 4 2013 16 666 527289 4828250 360 40
22:00:55 1/29/2012 1 29 2012 22 666 530794 4828266 355 40
20:00:48 1/29/2012 1 29 2012 20 666 530801 4828266 355 40
16:00:51 1/11/2013 1 11 2013 16 666 525655 4828245 746 40
16:00:51 1/11/2013 1 11 2013 16 666 525655 4828245 747 40
8:00:54 11/26/2010 11 26 2010 8 746 530442 4828271 356 40
0:00:41 1/30/2012 1 30 2012 0 666 530808 4828273 355 40
8:00:54 4/18/2009 4 18 2009 8 648 526660 4828256 366 40
18:00:53 4/16/2010 4 16 2010 18 650 526119 4828254 744 40
18:00:53 4/16/2010 4 16 2010 18 650 526119 4828254 745 40
22:00:47 1/2/2014 1 2 2014 22 913 526845 4828258 359 40
22:00:56 1/7/2013 1 7 2013 22 666 526312 4828259 366 40
2:00:55 1/30/2012 1 30 2012 2 666 530800 4828283 355 40
0:00:41 1/8/2013 1 8 2013 0 666 526320 4828265 366 40
10:00:42 1/14/2013 1 14 2013 10 666 526483 4828267 366 40
18:00:48 1/11/2013 1 11 2013 18 666 525727 4828265 351 11
22:01:17 4/11/2012 4 11 2012 22 673 525690 4828265 351 11
14:00:44 4/21/2010 4 21 2010 14 652 526136 4828267 744 40
14:00:44 4/21/2010 4 21 2010 14 652 526136 4828267 745 40
12:00:55 4/21/2010 4 21 2010 12 652 526129 4828268 744 40
12:00:55 4/21/2010 4 21 2010 12 652 526129 4828268 745 40
20:00:50 4/28/2014 4 28 2014 20 916 528552 4828278 365 40
10:00:50 1/28/2013 1 28 2013 10 666 527862 4828275 361 40
12:00:54 1/14/2013 1 14 2013 12 666 526596 4828271 366 40
18:00:48 5/18/2011 5 18 2011 18 664 526720 4828273 359 40
0:00:54 4/12/2012 4 12 2012 0 673 525684 4828271 351 11
22:00:17 4/28/2008 4 28 2008 22 637 526644 4828280 740 18
22:00:17 4/28/2008 4 28 2008 22 637 526644 4828280 741 18
8:00:53 1/14/2013 1 14 2013 8 666 526464 4828281 740 18
8:00:53 1/14/2013 1 14 2013 8 666 526464 4828281 741 18
12:00:34 1/28/2013 1 28 2013 12 666 527899 4828287 348 40
18:00:54 1/6/2013 1 6 2013 18 666 527145 4828288 345 40
6:01:06 1/13/2013 1 13 2013 6 666 526076 4828285 742 20
6:01:06 1/13/2013 1 13 2013 6 666 526076 4828285 743 20
20:00:41 1/7/2013 1 7 2013 20 666 526327 4828294 740 18
20:00:41 1/7/2013 1 7 2013 20 666 526327 4828294 741 18
12:00:53 1/8/2013 1 8 2013 12 666 526016 4828297 742 20
12:00:53 1/8/2013 1 8 2013 12 666 526016 4828297 743 20
18:01:24 11/27/2010 11 27 2010 18 746 526438 4828302 740 18
18:01:24 11/27/2010 11 27 2010 18 746 526438 4828302 741 18
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6:00:54 1/8/2013 1 8 2013 6 666 526158 4828303 742 20
6:00:54 1/8/2013 1 8 2013 6 666 526158 4828303 743 20
8:00:53 1/12/2013 1 12 2013 8 666 526146 4828304 742 20
8:00:53 1/12/2013 1 12 2013 8 666 526146 4828304 743 20
4:00:47 1/8/2013 1 8 2013 4 666 526155 4828304 742 20
4:00:47 1/8/2013 1 8 2013 4 666 526155 4828304 743 20
2:00:56 1/8/2013 1 8 2013 2 666 526170 4828306 742 20
2:00:56 1/8/2013 1 8 2013 2 666 526170 4828306 743 20
10:00:43 2/5/2013 2 5 2013 10 666 526126 4828306 742 20
10:00:43 2/5/2013 2 5 2013 10 666 526126 4828306 743 20
10:00:56 11/10/2010 11 10 2010 10 646 526132 4828307 742 20
10:00:56 11/10/2010 11 10 2010 10 646 526132 4828307 743 20
6:00:43 4/22/2010 4 22 2010 6 652 527403 4828313 345 40
14:00:43 1/11/2014 1 11 2014 14 913 531914 4828334 343 40
12:00:43 2/5/2013 2 5 2013 12 666 526124 4828311 742 20
12:00:43 2/5/2013 2 5 2013 12 666 526124 4828311 743 20
6:01:11 1/12/2013 1 12 2013 6 666 526132 4828311 742 20
6:01:11 1/12/2013 1 12 2013 6 666 526132 4828311 743 20
18:00:50 1/12/2013 1 12 2013 18 666 526156 4828312 742 20
18:00:50 1/12/2013 1 12 2013 18 666 526156 4828312 743 20
14:00:48 1/14/2013 1 14 2013 14 666 526688 4828318 738 37
14:00:48 1/14/2013 1 14 2013 14 666 526688 4828318 739 37
12:00:48 1/11/2014 1 11 2014 12 913 531900 4828342 343 40
18:00:53 1/20/2013 1 20 2013 18 666 528488 4828330 350 40
18:00:56 11/30/2010 11 30 2010 18 746 527748 4828327 346 40
8:00:44 1/8/2013 1 8 2013 8 666 526158 4828323 742 20
8:00:44 1/8/2013 1 8 2013 8 666 526158 4828323 743 20
4:00:54 11/26/2010 11 26 2010 4 746 530513 4828348 340 40
2:00:54 1/12/2013 1 12 2013 2 666 526114 4828334 742 20
2:00:54 1/12/2013 1 12 2013 2 666 526114 4828334 743 20
4:01:11 1/12/2013 1 12 2013 4 666 526095 4828334 742 20
4:01:11 1/12/2013 1 12 2013 4 666 526095 4828334 743 20
16:00:54 1/20/2013 1 20 2013 16 666 528491 4828345 350 40
12:00:57 11/25/2010 11 25 2010 12 746 530633 4828358 340 40
22:00:24 11/30/2010 11 30 2010 22 746 527758 4828346 346 40
10:00:53 1/13/2013 1 13 2013 10 666 526615 4828343 740 18
10:00:53 1/13/2013 1 13 2013 10 666 526615 4828343 741 18
14:00:41 11/25/2010 11 25 2010 14 746 530638 4828362 340 40
16:00:51 11/25/2010 11 25 2010 16 746 530631 4828362 340 40
22:00:49 1/12/2013 1 12 2013 22 666 526050 4828343 742 20
22:00:49 1/12/2013 1 12 2013 22 666 526050 4828343 743 20
0:00:45 11/26/2010 11 26 2010 0 746 530505 4828366 340 40
14:01:23 1/28/2013 1 28 2013 14 666 527993 4828356 348 40
2:01:10 11/26/2010 11 26 2010 2 746 530503 4828367 340 40
20:02:04 1/12/2013 1 12 2013 20 666 526050 4828348 742 20
20:02:04 1/12/2013 1 12 2013 20 666 526050 4828348 743 20
16:00:55 1/28/2013 1 28 2013 16 666 528003 4828360 348 40
6:00:53 2/5/2013 2 5 2013 6 666 526086 4828354 742 20
6:00:53 2/5/2013 2 5 2013 6 666 526086 4828354 743 20
6:00:27 11/26/2010 11 26 2010 6 746 530448 4828373 340 40
8:00:41 4/22/2010 4 22 2010 8 652 527372 4828365 345 40
10:01:07 11/23/2013 11 23 2013 10 914 528317 4828372 350 40
0:00:54 10/30/2009 10 30 2009 0 646 525703 4828362 351 11
10:01:12 4/22/2008 4 22 2008 10 637 527146 4828371 345 40
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2:00:53 2/5/2013 2 5 2013 2 666 526096 4828367 742 20
2:00:53 2/5/2013 2 5 2013 2 666 526096 4828367 743 20
0:00:54 1/3/2014 1 3 2014 0 913 526894 4828371 738 37
0:00:54 1/3/2014 1 3 2014 0 913 526894 4828371 739 37
2:00:53 1/3/2014 1 3 2014 2 913 526892 4828371 738 37
2:00:53 1/3/2014 1 3 2014 2 913 526892 4828371 739 37
4:01:15 2/5/2013 2 5 2013 4 666 526084 4828369 742 20
4:01:15 2/5/2013 2 5 2013 4 666 526084 4828369 743 20
12:00:48 1/30/2012 1 30 2012 12 666 531115 4828391 341 40
10:00:54 1/30/2012 1 30 2012 10 666 531105 4828397 341 40
10:00:35 1/8/2013 1 8 2013 10 666 526062 4828376 742 20
10:00:35 1/8/2013 1 8 2013 10 666 526062 4828376 743 20
0:00:41 1/12/2013 1 12 2013 0 666 526081 4828381 742 20
0:00:41 1/12/2013 1 12 2013 0 666 526081 4828381 743 20
0:00:36 1/13/2013 1 13 2013 0 666 526059 4828381 742 20
0:00:36 1/13/2013 1 13 2013 0 666 526059 4828381 743 20
12:00:53 1/13/2013 1 13 2013 12 666 526683 4828383 738 37
12:00:53 1/13/2013 1 13 2013 12 666 526683 4828383 739 37
22:00:42 1/20/2013 1 20 2013 22 666 528452 4828391 350 40
8:01:26 2/5/2013 2 5 2013 8 666 526118 4828382 742 20
8:01:26 2/5/2013 2 5 2013 8 666 526118 4828382 743 20
4:00:48 1/13/2013 1 13 2013 4 666 526051 4828386 742 20
4:00:48 1/13/2013 1 13 2013 4 666 526051 4828386 743 20
20:00:55 1/20/2013 1 20 2013 20 666 528451 4828398 350 40
2:02:22 1/13/2013 1 13 2013 2 666 526055 4828390 742 20
2:02:22 1/13/2013 1 13 2013 2 666 526055 4828390 743 20
20:00:54 1/11/2013 1 11 2013 20 666 525890 4828390 742 20
20:00:54 1/11/2013 1 11 2013 20 666 525890 4828390 743 20
22:00:37 11/25/2010 11 25 2010 22 746 530595 4828415 340 40
18:00:54 11/25/2010 11 25 2010 18 746 530594 4828417 340 40
16:00:48 4/14/2014 4 14 2014 16 907 527084 4828411 345 40
22:00:41 1/11/2013 1 11 2013 22 666 525939 4828410 742 20
22:00:41 1/11/2013 1 11 2013 22 666 525939 4828410 743 20
10:00:47 4/18/2009 4 18 2009 10 648 527083 4828415 738 37
10:00:47 4/18/2009 4 18 2009 10 648 527083 4828415 739 37
10:00:50 1/7/2013 1 7 2013 10 666 526540 4828416 740 18
10:00:50 1/7/2013 1 7 2013 10 666 526540 4828416 741 18
18:00:54 11/25/2010 11 25 2010 18 746 530597 4828434 340 40
0:00:26 1/6/2013 1 6 2013 0 666 527155 4828423 345 40
12:00:54 1/7/2013 1 7 2013 12 666 526586 4828423 740 18
12:00:54 1/7/2013 1 7 2013 12 666 526586 4828423 741 18
10:00:53 1/11/2014 1 11 2014 10 913 531872 4828449 343 40
4:00:49 1/3/2014 1 3 2014 4 913 526901 4828429 738 37
4:00:49 1/3/2014 1 3 2014 4 913 526901 4828429 739 37
12:00:53 1/6/2013 1 6 2013 12 666 527372 4828432 345 40
16:00:48 11/24/2013 11 24 2013 16 907 528723 4828443 349 41
14:01:24 1/6/2013 1 6 2013 14 666 527365 4828438 345 40
14:00:47 1/7/2013 1 7 2013 14 666 526594 4828437 740 18
14:00:47 1/7/2013 1 7 2013 14 666 526594 4828437 741 18
8:00:42 1/3/2014 1 3 2014 8 913 526936 4828441 738 37
8:00:42 1/3/2014 1 3 2014 8 913 526936 4828441 739 37
2:00:48 11/9/2013 11 9 2013 2 909 525828 4828441 351 11
18:00:30 11/24/2013 11 24 2013 18 907 528722 4828453 349 41
2:00:49 1/21/2013 1 21 2013 2 666 528523 4828453 350 40
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0:00:55 1/21/2013 1 21 2013 0 666 528527 4828453 350 40
18:00:53 1/13/2013 1 13 2013 18 666 526536 4828446 740 18
18:00:53 1/13/2013 1 13 2013 18 666 526536 4828446 741 18
16:00:21 11/27/2010 11 27 2010 16 746 526709 4828448 738 37
16:00:21 11/27/2010 11 27 2010 16 746 526709 4828448 739 37
6:00:54 1/3/2014 1 3 2014 6 913 526907 4828451 738 37
6:00:54 1/3/2014 1 3 2014 6 913 526907 4828451 739 37
14:00:47 1/13/2013 1 13 2013 14 666 526775 4828456 738 37
14:00:47 1/13/2013 1 13 2013 14 666 526775 4828456 739 37
14:00:48 2/4/2013 2 4 2013 14 666 527715 4828469 346 40
16:00:53 1/7/2013 1 7 2013 16 666 526616 4828467 740 18
16:00:53 1/7/2013 1 7 2013 16 666 526616 4828467 741 18
10:00:53 1/6/2013 1 6 2013 10 666 527224 4828471 345 40
8:00:42 1/6/2013 1 6 2013 8 666 527165 4828474 345 40
2:00:24 1/6/2013 1 6 2013 2 666 527164 4828475 345 40
4:00:24 1/6/2013 1 6 2013 4 666 527169 4828480 345 40
16:00:52 1/14/2013 1 14 2013 16 666 526954 4828486 738 37
16:00:52 1/14/2013 1 14 2013 16 666 526954 4828486 739 37
16:00:53 1/13/2013 1 13 2013 16 666 526808 4828488 738 37
16:00:53 1/13/2013 1 13 2013 16 666 526808 4828488 739 37
14:00:49 1/30/2012 1 30 2012 14 666 531031 4828508 341 40
6:00:44 1/6/2013 1 6 2013 6 666 527172 4828493 345 40
18:00:47 11/28/2010 11 28 2010 18 746 527499 4828504 346 40
18:00:56 1/7/2013 1 7 2013 18 666 526566 4828505 740 18
18:00:56 1/7/2013 1 7 2013 18 666 526566 4828505 741 18
14:00:26 11/29/2011 11 29 2011 14 665 527476 4828511 345 40
12:00:57 12/8/2012 12 8 2012 12 666 530738 4828527 340 40
8:00:23 1/30/2012 1 30 2012 8 666 531046 4828531 341 40
4:00:41 1/30/2012 1 30 2012 4 666 531016 4828544 341 40
4:00:34 1/15/2013 1 15 2013 4 666 527005 4828528 738 37
4:00:34 1/15/2013 1 15 2013 4 666 527005 4828528 739 37
16:00:53 1/18/2013 1 18 2013 16 666 528871 4828537 349 41
8:00:53 1/15/2013 1 15 2013 8 666 527010 4828529 738 37
8:00:53 1/15/2013 1 15 2013 8 666 527010 4828529 739 37
2:00:53 1/15/2013 1 15 2013 2 666 527005 4828531 738 37
2:00:53 1/15/2013 1 15 2013 2 666 527005 4828531 739 37
18:02:04 1/18/2013 1 18 2013 18 666 528874 4828539 349 41
10:01:36 1/18/2013 1 18 2013 10 666 528913 4828541 349 41
6:00:54 1/15/2013 1 15 2013 6 666 527007 4828535 738 37
6:00:54 1/15/2013 1 15 2013 6 666 527007 4828535 739 37
0:00:26 1/15/2013 1 15 2013 0 666 526999 4828540 738 37
0:00:26 1/15/2013 1 15 2013 0 666 526999 4828540 739 37
10:00:43 12/8/2012 12 8 2012 10 658 530986 4828558 341 40
8:00:49 4/28/2014 4 28 2014 8 916 528061 4828547 348 40
12:00:54 1/18/2013 1 18 2013 12 666 528880 4828551 349 41
16:01:36 1/24/2013 1 24 2013 16 666 528556 4828553 350 40
22:00:55 1/14/2013 1 14 2013 22 666 526944 4828548 738 37
22:00:55 1/14/2013 1 14 2013 22 666 526944 4828548 739 37
16:00:53 1/17/2013 1 17 2013 16 666 528690 4828555 349 41
18:01:42 1/24/2013 1 24 2013 18 666 528564 4828556 350 40
22:00:23 11/28/2010 11 28 2010 22 746 527539 4828552 346 40
18:02:08 11/28/2010 11 28 2010 18 746 527538 4828554 346 40
18:00:56 1/19/2013 1 19 2013 18 666 528623 4828560 350 40
18:00:54 1/26/2013 1 26 2013 18 666 528436 4828559 350 40
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18:00:53 1/14/2013 1 14 2013 18 666 526947 4828554 738 37
18:00:53 1/14/2013 1 14 2013 18 666 526947 4828554 739 37
16:00:53 1/26/2013 1 26 2013 16 666 528440 4828560 350 40
14:00:50 1/18/2013 1 18 2013 14 666 528870 4828563 349 41
12:00:56 1/24/2013 1 24 2013 12 666 528501 4828562 350 40
14:00:42 1/24/2013 1 24 2013 14 666 528487 4828562 350 40
6:00:57 1/30/2012 1 30 2012 6 666 531032 4828576 341 40
20:00:41 1/14/2013 1 14 2013 20 666 526945 4828560 738 37
20:00:41 1/14/2013 1 14 2013 20 666 526945 4828560 739 37
4:00:55 12/7/2012 12 7 2012 4 665 530453 4828578 340 40
16:00:53 1/19/2013 1 19 2013 16 666 528639 4828571 350 40
14:00:53 1/17/2013 1 17 2013 14 666 528632 4828572 350 40
12:00:54 1/17/2013 1 17 2013 12 666 528637 4828574 350 40
16:01:02 1/6/2013 1 6 2013 16 666 527369 4828571 345 40
18:00:53 1/5/2014 1 5 2014 18 913 528056 4828578 348 40
18:00:36 4/21/2010 4 21 2010 18 652 527302 4828575 345 40
12:00:42 1/26/2013 1 26 2013 12 666 528474 4828588 350 40
22:00:54 1/26/2013 1 26 2013 22 666 528375 4828589 350 40
12:00:56 1/25/2013 1 25 2013 12 666 528466 4828590 350 40
14:00:47 1/26/2013 1 26 2013 14 666 528474 4828593 350 40
2:00:50 5/16/2011 5 16 2011 2 665 527116 4828588 345 40
14:00:54 1/25/2013 1 25 2013 14 666 528441 4828593 350 40
20:00:57 1/26/2013 1 26 2013 20 666 528380 4828593 350 40
12:00:50 1/21/2013 1 21 2013 12 666 528490 4828596 350 40
18:01:20 1/25/2013 1 25 2013 18 666 528423 4828599 350 40
16:03:03 1/25/2013 1 25 2013 16 666 528439 4828602 350 40
14:00:47 1/21/2013 1 21 2013 14 666 528488 4828603 350 40
6:00:50 1/11/2014 1 11 2014 6 913 531881 4828620 343 40
16:00:33 12/21/2013 12 21 2013 16 918 530904 4828619 341 40
14:00:55 1/19/2013 1 19 2013 14 666 528701 4828610 349 41
8:00:53 1/11/2014 1 11 2014 8 913 531883 4828626 343 40
16:01:17 1/21/2013 1 21 2013 16 666 528489 4828618 350 40
0:01:08 11/29/2010 11 29 2010 0 746 527479 4828621 346 40
14:00:53 11/29/2011 11 29 2011 14 667 527500 4828624 346 40
12:00:50 1/27/2013 1 27 2013 12 666 528437 4828630 350 40
22:00:48 1/18/2013 1 18 2013 22 666 528880 4828634 349 41
10:01:11 12/28/2013 12 28 2013 10 916 527681 4828629 346 40
20:00:55 1/18/2013 1 18 2013 20 666 528877 4828644 349 41
10:00:50 1/15/2013 1 15 2013 10 666 527157 4828637 345 40
12:00:41 1/15/2013 1 15 2013 12 666 527158 4828637 345 40
14:00:53 1/20/2013 1 20 2013 14 666 528684 4828645 349 41
18:00:47 1/17/2013 1 17 2013 18 666 528729 4828646 349 41
14:00:44 11/27/2010 11 27 2010 14 746 527435 4828642 345 40
22:00:24 1/24/2013 1 24 2013 22 666 528544 4828652 350 40
18:01:10 1/28/2013 1 28 2013 18 666 528087 4828654 348 40
20:00:56 1/24/2013 1 24 2013 20 666 528551 4828665 350 40
12:01:19 1/20/2013 1 20 2013 12 666 528692 4828666 349 41
18:01:12 1/21/2013 1 21 2013 18 666 528486 4828667 350 40
14:00:41 1/17/2012 1 17 2012 14 666 530764 4828684 341 40
10:01:34 1/25/2013 1 25 2013 10 666 528459 4828678 350 40
14:00:51 1/15/2013 1 15 2013 14 666 527223 4828674 345 40
19:12:41 5/16/2013 5 16 2013 19 657 527798 4828679 346 40
10:01:17 1/17/2013 1 17 2013 10 666 528543 4828685 350 40
16:01:39 1/17/2012 1 17 2012 16 666 530787 4828696 341 40
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12:00:53 1/17/2012 1 17 2012 12 666 530756 4828697 340 40
18:00:56 1/17/2012 1 17 2012 18 666 530782 4828698 341 40
22:00:48 1/25/2013 1 25 2013 22 666 528419 4828688 350 40
10:00:47 1/27/2013 1 27 2013 10 666 528435 4828688 350 40
20:00:55 1/25/2013 1 25 2013 20 666 528425 4828691 336 40
2:00:48 5/19/2011 5 19 2011 2 664 527087 4828687 734 33
2:00:48 5/19/2011 5 19 2011 2 664 527087 4828687 735 33
10:00:41 1/17/2012 1 17 2012 10 666 530714 4828703 328 41
16:00:53 1/22/2013 1 22 2013 16 666 528808 4828695 334 41
14:00:35 1/22/2013 1 22 2013 14 666 528809 4828707 334 41
12:00:53 1/23/2013 1 23 2013 12 666 528771 4828707 334 41
16:00:53 1/16/2013 1 16 2013 16 666 527372 4828707 734 33
16:00:53 1/16/2013 1 16 2013 16 666 527372 4828707 735 33
10:00:47 1/23/2013 1 23 2013 10 666 528768 4828713 334 41
8:00:53 1/25/2013 1 25 2013 8 666 528454 4828716 336 40
18:00:44 1/30/2012 1 30 2012 18 666 531258 4828728 330 41
0:00:44 1/27/2013 1 27 2013 0 666 528269 4828718 335 40
16:00:53 1/23/2013 1 23 2013 16 666 528819 4828722 334 41
10:00:47 1/26/2013 1 26 2013 10 666 528546 4828721 336 40
0:00:36 1/16/2013 1 16 2013 0 666 527098 4828719 734 33
0:00:36 1/16/2013 1 16 2013 0 666 527098 4828719 735 33
22:00:46 1/15/2013 1 15 2013 22 666 527100 4828719 734 33
22:00:46 1/15/2013 1 15 2013 22 666 527100 4828719 735 33
6:01:49 1/25/2013 1 25 2013 6 666 528447 4828726 336 40
10:01:11 12/21/2013 12 21 2013 10 918 530857 4828739 329 41
18:00:48 5/3/2008 5 3 2008 18 636 527478 4828724 736 40
18:00:48 5/3/2008 5 3 2008 18 636 527478 4828724 737 40
22:00:42 1/23/2013 1 23 2013 22 666 528725 4828732 334 41
10:00:55 12/8/2012 12 8 2012 10 666 530928 4828742 329 41
20:00:48 1/15/2013 1 15 2013 20 666 527098 4828726 734 33
20:00:48 1/15/2013 1 15 2013 20 666 527098 4828726 735 33
18:01:24 1/23/2013 1 23 2013 18 666 528764 4828734 334 41
0:00:54 1/25/2013 1 25 2013 0 666 528498 4828734 336 40
12:00:34 1/19/2013 1 19 2013 12 666 528737 4828737 334 41
12:00:49 12/21/2013 12 21 2013 12 918 530847 4828748 329 41
4:01:06 1/25/2013 1 25 2013 4 666 528458 4828738 336 40
14:00:28 1/23/2013 1 23 2013 14 666 528788 4828740 334 41
14:00:42 1/16/2013 1 16 2013 14 666 527326 4828734 734 33
14:00:42 1/16/2013 1 16 2013 14 666 527326 4828734 735 33
20:00:54 1/23/2013 1 23 2013 20 666 528739 4828740 334 41
14:00:54 12/21/2013 12 21 2013 14 918 530841 4828751 329 41
18:00:42 1/22/2013 1 22 2013 18 666 528847 4828744 334 41
2:00:41 1/27/2013 1 27 2013 2 666 528238 4828743 335 40
2:00:50 1/25/2013 1 25 2013 2 666 528450 4828744 336 40
4:00:53 1/27/2013 1 27 2013 4 666 528263 4828748 335 40
6:00:56 1/16/2013 1 16 2013 6 666 527217 4828749 734 33
6:00:56 1/16/2013 1 16 2013 6 666 527217 4828749 735 33
10:00:54 1/24/2013 1 24 2013 10 666 528466 4828755 336 40
2:00:56 1/16/2013 1 16 2013 2 666 527213 4828753 734 33
2:00:56 1/16/2013 1 16 2013 2 666 527213 4828753 735 33
4:01:18 1/16/2013 1 16 2013 4 666 527213 4828753 734 33
4:01:18 1/16/2013 1 16 2013 4 666 527213 4828753 735 33
10:00:56 1/19/2013 1 19 2013 10 666 528736 4828761 334 41
22:00:53 1/22/2013 1 22 2013 22 666 528920 4828762 334 41
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8:00:24 1/16/2013 1 16 2013 8 666 527236 4828755 734 33
8:00:24 1/16/2013 1 16 2013 8 666 527236 4828755 735 33
20:01:02 1/22/2013 1 22 2013 20 666 528918 4828767 334 41
16:00:53 1/30/2012 1 30 2012 16 666 531253 4828781 330 41
22:00:47 1/17/2013 1 17 2013 22 666 528745 4828776 334 41
22:00:50 1/19/2013 1 19 2013 22 666 528586 4828775 336 40
16:01:19 1/31/2013 1 31 2013 16 666 527144 4828770 734 33
16:01:19 1/31/2013 1 31 2013 16 666 527144 4828770 735 33
16:00:56 1/15/2013 1 15 2013 16 666 527212 4828771 734 33
16:00:56 1/15/2013 1 15 2013 16 666 527212 4828771 735 33
10:00:42 1/16/2013 1 16 2013 10 666 527287 4828772 734 33
10:00:42 1/16/2013 1 16 2013 10 666 527287 4828772 735 33
18:00:44 1/15/2013 1 15 2013 18 666 527174 4828773 734 33
18:00:44 1/15/2013 1 15 2013 18 666 527174 4828773 735 33
10:00:48 1/20/2013 1 20 2013 10 666 528781 4828782 334 41
20:00:41 1/19/2013 1 19 2013 20 666 528586 4828784 336 40
12:00:41 1/16/2013 1 16 2013 12 666 527294 4828780 734 33
12:00:41 1/16/2013 1 16 2013 12 666 527294 4828780 735 33
12:00:54 1/22/2013 1 22 2013 12 666 528663 4828786 336 40
6:00:53 4/25/2010 4 25 2010 6 644 527833 4828785 736 40
6:00:53 4/25/2010 4 25 2010 6 644 527833 4828785 737 40
20:00:55 1/17/2013 1 17 2013 20 666 528747 4828790 334 41
4:00:26 11/29/2010 11 29 2010 4 746 527629 4828791 736 40
4:00:26 11/29/2010 11 29 2010 4 746 527629 4828791 737 40
18:00:55 1/31/2013 1 31 2013 18 666 527146 4828799 734 33
18:00:55 1/31/2013 1 31 2013 18 666 527146 4828799 735 33
4:00:46 11/25/2013 11 25 2013 4 907 527992 4828803 335 40
18:00:20 11/29/2010 11 29 2010 18 746 527423 4828802 734 33
18:00:20 11/29/2010 11 29 2010 18 746 527423 4828802 735 33
6:00:54 4/28/2014 4 28 2014 6 916 528138 4828829 335 40
22:00:41 1/16/2013 1 16 2013 22 666 527966 4828830 335 40
6:00:48 1/18/2013 1 18 2013 6 666 529053 4828837 334 41
8:00:54 1/18/2013 1 18 2013 8 666 529043 4828844 334 41
4:01:05 1/18/2013 1 18 2013 4 666 529046 4828845 334 41
8:00:55 1/27/2013 1 27 2013 8 666 528426 4828848 336 40
6:00:48 11/29/2010 11 29 2010 6 746 528004 4828848 335 40
20:00:56 1/16/2013 1 16 2013 20 666 527959 4828851 335 40
4:00:28 4/28/2014 4 28 2014 4 916 528126 4828856 335 40
0:00:48 1/19/2013 1 19 2013 0 666 528892 4828865 334 41
10:00:53 1/31/2013 1 31 2013 10 666 527316 4828862 734 33
10:00:53 1/31/2013 1 31 2013 10 666 527316 4828862 735 33
14:00:56 1/31/2013 1 31 2013 14 666 527277 4828868 734 33
14:00:56 1/31/2013 1 31 2013 14 666 527277 4828868 735 33
18:01:24 12/12/2013 12 12 2013 18 913 531874 4828892 332 41
0:00:48 1/20/2013 1 20 2013 0 666 528559 4828878 336 40
8:00:39 1/24/2013 1 24 2013 8 666 528502 4828880 336 40
8:00:48 1/20/2013 1 20 2013 8 666 528784 4828881 334 41
12:03:05 1/31/2013 1 31 2013 12 666 527283 4828876 734 33
12:03:05 1/31/2013 1 31 2013 12 666 527283 4828876 735 33
2:00:55 1/11/2014 1 11 2014 2 913 531998 4828903 326 40
18:01:39 1/16/2013 1 16 2013 18 666 527581 4828886 736 40
18:01:39 1/16/2013 1 16 2013 18 666 527581 4828886 737 40
4:00:53 1/11/2014 1 11 2014 4 913 532000 4828912 326 40
0:00:42 1/26/2013 1 26 2013 0 666 528403 4828896 336 40
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8:00:27 1/26/2013 1 26 2013 8 666 528561 4828904 336 40
8:01:12 1/31/2013 1 31 2013 8 666 527381 4828900 734 33
8:01:12 1/31/2013 1 31 2013 8 666 527381 4828900 735 33
6:00:50 1/27/2013 1 27 2013 6 666 528323 4828908 336 40
6:01:00 1/31/2013 1 31 2013 6 666 527366 4828905 734 33
6:01:00 1/31/2013 1 31 2013 6 666 527366 4828905 735 33
0:00:23 1/11/2014 1 11 2014 0 913 532052 4828926 326 40
18:01:23 1/30/2013 1 30 2013 18 666 527438 4828908 734 33
18:01:23 1/30/2013 1 30 2013 18 666 527438 4828908 735 33
20:00:49 1/30/2013 1 30 2013 20 666 527374 4828911 734 33
20:00:49 1/30/2013 1 30 2013 20 666 527374 4828911 735 33
8:00:54 12/21/2013 12 21 2013 8 918 530670 4828933 328 41
20:00:51 1/21/2013 1 21 2013 20 666 528466 4828931 336 40
2:00:55 1/17/2013 1 17 2013 2 666 528272 4828931 335 40
22:00:56 1/10/2014 1 10 2014 22 913 532057 4828948 326 40
0:00:51 1/18/2013 1 18 2013 0 666 528904 4828937 334 41
0:01:03 1/17/2013 1 17 2013 0 666 528274 4828934 335 40
10:00:51 1/22/2013 1 22 2013 10 666 528450 4828937 336 40
16:01:12 1/30/2013 1 30 2013 16 666 527563 4828934 736 40
16:01:12 1/30/2013 1 30 2013 16 666 527563 4828934 737 40
4:00:41 1/21/2013 1 21 2013 4 666 528519 4828939 336 40
6:00:57 1/26/2013 1 26 2013 6 666 528533 4828940 336 40
20:00:54 1/10/2014 1 10 2014 20 913 532060 4828956 326 40
0:01:23 1/31/2013 1 31 2013 0 666 527407 4828940 734 33
0:01:23 1/31/2013 1 31 2013 0 666 527407 4828940 735 33
2:00:54 1/18/2013 1 18 2013 2 666 529070 4828949 334 41
14:00:53 1/30/2013 1 30 2013 14 666 527558 4828943 736 40
14:00:53 1/30/2013 1 30 2013 14 666 527558 4828943 737 40
22:00:56 1/30/2013 1 30 2013 22 666 527404 4828956 734 33
22:00:56 1/30/2013 1 30 2013 22 666 527404 4828956 735 33
4:00:56 1/17/2013 1 17 2013 4 666 528313 4828961 336 40
8:00:53 1/17/2013 1 17 2013 8 666 528320 4828965 336 40
6:00:47 1/17/2013 1 17 2013 6 666 528315 4828965 336 40
4:00:56 1/31/2013 1 31 2013 4 666 527399 4828961 734 33
4:00:56 1/31/2013 1 31 2013 4 666 527399 4828961 735 33
2:00:55 1/31/2013 1 31 2013 2 666 527391 4828962 734 33
2:00:55 1/31/2013 1 31 2013 2 666 527391 4828962 735 33
10:00:54 1/21/2013 1 21 2013 10 666 528463 4828973 336 40
8:00:54 1/23/2013 1 23 2013 8 666 528738 4828980 334 41
4:00:54 1/26/2013 1 26 2013 4 666 528480 4828983 336 40
2:00:41 1/24/2013 1 24 2013 2 666 528481 4828983 336 40
16:00:53 11/29/2010 11 29 2010 16 746 527478 4828979 736 40
16:00:53 11/29/2010 11 29 2010 16 746 527478 4828979 737 40
4:00:53 1/24/2013 1 24 2013 4 666 528482 4828986 336 40
2:00:54 1/26/2013 1 26 2013 2 666 528462 4828989 336 40
2:00:48 1/19/2013 1 19 2013 2 666 528860 4828997 334 41
6:01:22 4/23/2014 4 23 2014 6 909 528080 4828995 335 40
0:00:48 1/23/2013 1 23 2013 0 666 528721 4829011 334 41
2:00:54 1/20/2013 1 20 2013 2 666 528632 4829012 336 40
8:00:54 1/21/2013 1 21 2013 8 666 528535 4829013 336 40
6:00:53 1/23/2013 1 23 2013 6 666 528711 4829015 334 41
6:01:11 1/22/2013 1 22 2013 6 666 528519 4829018 336 40
6:00:54 2/4/2013 2 4 2013 6 666 529198 4829026 333 41
8:00:48 2/4/2013 2 4 2013 8 666 529197 4829027 333 41
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6:00:54 1/21/2013 1 21 2013 6 666 528537 4829026 336 40
0:01:11 1/22/2013 1 22 2013 0 666 528541 4829027 336 40
2:00:54 1/23/2013 1 23 2013 2 666 528715 4829030 334 41
8:00:53 1/22/2013 1 22 2013 8 666 528513 4829030 336 40
4:00:51 1/23/2013 1 23 2013 4 666 528721 4829033 334 41
4:00:32 1/19/2013 1 19 2013 4 666 528838 4829034 334 41
8:00:53 1/19/2013 1 19 2013 8 666 528792 4829042 334 41
22:01:19 1/21/2013 1 21 2013 22 666 528557 4829045 336 40
6:00:53 1/19/2013 1 19 2013 6 666 528789 4829047 334 41
20:01:05 2/3/2013 2 3 2013 20 666 529087 4829053 334 41
0:00:55 1/24/2013 1 24 2013 0 666 528572 4829051 336 40
22:00:53 2/3/2013 2 3 2013 22 666 529092 4829056 334 41
4:00:48 1/22/2013 1 22 2013 4 666 528457 4829054 336 40
0:00:54 2/4/2013 2 4 2013 0 666 529093 4829057 334 41
6:00:54 2/1/2013 2 1 2013 6 666 527449 4829051 734 33
6:00:54 2/1/2013 2 1 2013 6 666 527449 4829051 735 33
8:00:48 2/1/2013 2 1 2013 8 666 527457 4829052 734 33
8:00:48 2/1/2013 2 1 2013 8 666 527457 4829052 735 33
18:01:30 2/3/2013 2 3 2013 18 666 529060 4829059 334 41
12:00:42 2/3/2013 2 3 2013 12 666 529003 4829062 334 41
12:00:41 11/29/2010 11 29 2010 12 746 527761 4829057 736 40
12:00:41 11/29/2010 11 29 2010 12 746 527761 4829057 737 40
4:01:53 2/1/2013 2 1 2013 4 666 527450 4829059 734 33
4:01:53 2/1/2013 2 1 2013 4 666 527450 4829059 735 33
18:00:47 1/10/2014 1 10 2014 18 913 532063 4829081 326 40
2:00:53 1/22/2013 1 22 2013 2 666 528455 4829066 336 40
10:01:17 11/29/2010 11 29 2010 10 746 527782 4829064 736 40
10:01:17 11/29/2010 11 29 2010 10 746 527782 4829064 737 40
12:00:56 2/1/2013 2 1 2013 12 666 527781 4829066 736 40
12:00:56 2/1/2013 2 1 2013 12 666 527781 4829066 737 40
16:01:24 2/3/2013 2 3 2013 16 666 529023 4829074 334 41
14:00:54 2/3/2013 2 3 2013 14 666 528999 4829076 334 41
2:00:55 2/4/2013 2 4 2013 2 666 529119 4829080 333 41
2:00:48 4/28/2014 4 28 2014 2 916 527992 4829078 335 40
6:00:55 1/20/2013 1 20 2013 6 666 528725 4829082 334 41
10:00:54 2/3/2013 2 3 2013 10 666 528929 4829086 334 41
10:01:10 2/4/2013 2 4 2013 10 666 529091 4829087 334 41
2:00:47 2/1/2013 2 1 2013 2 666 527386 4829081 734 33
2:00:47 2/1/2013 2 1 2013 2 666 527386 4829081 735 33
4:00:48 1/20/2013 1 20 2013 4 666 528726 4829088 334 41
4:00:54 2/4/2013 2 4 2013 4 666 529106 4829090 333 41
10:01:18 2/1/2013 2 1 2013 10 666 527775 4829087 736 40
10:01:18 2/1/2013 2 1 2013 10 666 527775 4829087 737 40
22:00:56 1/31/2013 1 31 2013 22 666 527402 4829089 322 9
0:00:42 2/1/2013 2 1 2013 0 666 527402 4829090 322 9
14:00:44 11/29/2010 11 29 2010 14 746 527670 4829096 728 38
14:00:44 11/29/2010 11 29 2010 14 746 527670 4829096 729 38
20:00:47 1/31/2013 1 31 2013 20 666 527401 4829097 322 9
6:01:56 2/3/2013 2 3 2013 6 666 528768 4829139 323 40
8:00:54 1/30/2013 1 30 2013 8 666 528641 4829144 324 40
6:00:53 1/30/2013 1 30 2013 6 666 528573 4829152 324 40
10:01:31 1/30/2013 1 30 2013 10 666 528628 4829157 324 40
8:00:56 2/3/2013 2 3 2013 8 666 528757 4829189 323 40
10:00:53 11/25/2013 11 25 2013 10 909 527409 4829189 322 9
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8:00:41 4/22/2008 4 22 2008 8 637 527234 4829193 322 9
2:00:56 12/30/2011 12 30 2011 2 665 530337 4829230 315 41
4:00:54 1/30/2013 1 30 2013 4 666 528551 4829228 324 40
16:00:43 4/21/2010 4 21 2010 16 654 528282 4829238 730 40
16:00:43 4/21/2010 4 21 2010 16 654 528282 4829238 731 40
2:00:47 1/30/2013 1 30 2013 2 666 528546 4829240 324 40
14:00:41 2/1/2013 2 1 2013 14 666 527667 4829239 728 38
14:00:41 2/1/2013 2 1 2013 14 666 527667 4829239 729 38
16:00:50 2/1/2013 2 1 2013 16 666 527665 4829242 728 38
16:00:50 2/1/2013 2 1 2013 16 666 527665 4829242 729 38
12:01:11 2/4/2013 2 4 2013 12 666 527774 4829250 728 38
12:01:11 2/4/2013 2 4 2013 12 666 527774 4829250 729 38
22:00:53 1/30/2012 1 30 2012 22 666 532042 4829273 314 40
6:00:55 12/1/2011 12 1 2011 6 667 532306 4829284 314 40
20:00:54 1/30/2012 1 30 2012 20 666 532040 4829285 314 40
18:01:11 11/23/2010 11 23 2010 18 746 530756 4829279 316 41
16:00:53 12/12/2013 12 12 2013 16 913 532217 4829317 314 40
14:00:54 12/12/2013 12 12 2013 14 913 532222 4829319 314 40
0:00:48 12/30/2013 12 30 2013 0 916 530707 4829312 316 41
2:00:54 4/29/2009 4 29 2009 2 648 528457 4829304 324 40
20:01:25 12/29/2013 12 29 2013 20 916 530709 4829315 316 41
22:00:56 12/29/2013 12 29 2013 22 916 530705 4829315 316 41
12:00:53 12/12/2013 12 12 2013 12 913 532219 4829323 314 40
16:01:23 1/10/2014 1 10 2014 16 913 532217 4829337 314 40
16:01:44 11/23/2010 11 23 2010 16 746 531051 4829332 317 41
10:00:53 11/23/2010 11 23 2010 10 746 531048 4829335 317 41
12:00:57 11/23/2010 11 23 2010 12 746 531049 4829342 317 41
14:00:44 11/23/2010 11 23 2010 14 746 531061 4829343 317 41
12:00:54 12/28/2013 12 28 2013 12 916 527698 4829330 728 38
12:00:54 12/28/2013 12 28 2013 12 916 527698 4829330 729 38
6:00:42 2/21/2012 2 21 2012 6 666 530316 4829352 315 41
8:00:53 1/17/2012 1 17 2012 8 666 530808 4829357 317 41
14:00:47 12/28/2013 12 28 2013 14 916 527698 4829344 728 38
14:00:47 12/28/2013 12 28 2013 14 916 527698 4829344 729 38
22:01:23 4/22/2014 4 22 2014 22 909 528756 4829352 323 40
6:00:53 1/17/2012 1 17 2012 6 666 530805 4829361 317 41
12:00:46 1/10/2014 1 10 2014 12 913 532251 4829372 314 40
4:00:53 4/23/2014 4 23 2014 4 909 528733 4829357 323 40
0:00:54 4/23/2014 4 23 2014 0 909 528736 4829357 323 40
2:00:43 4/23/2014 4 23 2014 2 909 528721 4829358 323 40
14:00:55 1/10/2014 1 10 2014 14 913 532249 4829375 314 40
22:00:44 1/5/2014 1 5 2014 22 913 528055 4829361 730 40
22:00:44 1/5/2014 1 5 2014 22 913 528055 4829361 731 40
12:00:54 12/5/2009 12 5 2009 12 644 527508 4829360 728 38
12:00:54 12/5/2009 12 5 2009 12 644 527508 4829360 729 38
20:00:53 1/5/2014 1 5 2014 20 913 528051 4829371 730 40
20:00:53 1/5/2014 1 5 2014 20 913 528051 4829371 731 40
4:00:57 2/21/2012 2 21 2012 4 666 530317 4829401 315 41
18:00:47 2/1/2013 2 1 2013 18 666 527743 4829412 728 38
18:00:47 2/1/2013 2 1 2013 18 666 527743 4829412 729 38
4:00:47 2/3/2013 2 3 2013 4 666 528719 4829419 323 40
2:00:54 2/3/2013 2 3 2013 2 666 528721 4829421 323 40
0:00:41 2/2/2013 2 2 2013 0 666 527938 4829441 730 40
0:00:41 2/2/2013 2 2 2013 0 666 527938 4829441 731 40
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8:00:53 2/21/2012 2 21 2012 8 666 530284 4829463 315 41
0:00:44 1/6/2014 1 6 2014 0 913 528123 4829457 730 40
0:00:44 1/6/2014 1 6 2014 0 913 528123 4829457 731 40
22:00:46 1/28/2013 1 28 2013 22 666 528075 4829457 730 40
22:00:46 1/28/2013 1 28 2013 22 666 528075 4829457 731 40
0:00:54 1/29/2013 1 29 2013 0 666 528073 4829458 730 40
0:00:54 1/29/2013 1 29 2013 0 666 528073 4829458 731 40
10:00:56 1/10/2014 1 10 2014 10 913 532228 4829487 314 40
22:00:56 2/1/2013 2 1 2013 22 666 527883 4829469 728 38
22:00:56 2/1/2013 2 1 2013 22 666 527883 4829469 729 38
20:00:49 2/1/2013 2 1 2013 20 666 527880 4829473 728 38
20:00:49 2/1/2013 2 1 2013 20 666 527880 4829473 729 38
8:00:41 12/8/2012 12 8 2012 8 658 530737 4829525 716 36
8:00:41 12/8/2012 12 8 2012 8 658 530737 4829525 717 36
0:00:42 1/30/2013 1 30 2013 0 666 528691 4829516 726 26
0:00:42 1/30/2013 1 30 2013 0 666 528691 4829516 727 26
6:00:53 12/8/2012 12 8 2012 6 658 530731 4829528 716 36
6:00:53 12/8/2012 12 8 2012 6 658 530731 4829528 717 36
8:00:41 12/8/2012 12 8 2012 8 666 530759 4829542 718 40
8:00:41 12/8/2012 12 8 2012 8 666 530759 4829542 719 40
0:00:44 2/3/2013 2 3 2013 0 666 528708 4829563 724 3
0:00:44 2/3/2013 2 3 2013 0 666 528708 4829563 725 3
10:00:55 12/12/2013 12 12 2013 10 913 532202 4829595 311 40
14:02:22 2/2/2013 2 2 2013 14 666 528450 4829651 726 26
14:02:22 2/2/2013 2 2 2013 14 666 528450 4829651 727 26
6:00:55 12/8/2012 12 8 2012 6 666 530863 4829684 718 40
6:00:55 12/8/2012 12 8 2012 6 666 530863 4829684 719 40
4:00:48 2/2/2013 2 2 2013 4 666 528169 4829673 722 24
4:00:48 2/2/2013 2 2 2013 4 666 528169 4829673 723 24
6:00:25 2/2/2013 2 2 2013 6 666 528163 4829673 722 24
6:00:25 2/2/2013 2 2 2013 6 666 528163 4829673 723 24
8:00:46 2/2/2013 2 2 2013 8 666 528164 4829682 722 24
8:00:46 2/2/2013 2 2 2013 8 666 528164 4829682 723 24
10:00:44 2/2/2013 2 2 2013 10 666 528303 4829684 726 26
10:00:44 2/2/2013 2 2 2013 10 666 528303 4829684 727 26
12:00:33 2/2/2013 2 2 2013 12 666 528391 4829693 726 26
12:00:33 2/2/2013 2 2 2013 12 666 528391 4829693 727 26
2:00:54 2/2/2013 2 2 2013 2 666 528171 4829703 722 24
2:00:54 2/2/2013 2 2 2013 2 666 528171 4829703 723 24
4:00:47 1/6/2014 1 6 2014 4 913 528157 4829722 722 24
4:00:47 1/6/2014 1 6 2014 4 913 528157 4829722 723 24
6:00:54 1/6/2014 1 6 2014 6 913 528165 4829724 722 24
6:00:54 1/6/2014 1 6 2014 6 913 528165 4829724 723 24
2:00:42 1/6/2014 1 6 2014 2 913 528153 4829726 722 24
2:00:42 1/6/2014 1 6 2014 2 913 528153 4829726 723 24
12:00:47 2/3/2012 2 3 2012 12 666 532008 4829772 311 40
2:00:41 1/31/2012 1 31 2012 2 666 531907 4829823 312 41
16:01:08 2/3/2012 2 3 2012 16 666 531995 4829832 311 40
14:00:54 2/3/2012 2 3 2012 14 666 531995 4829846 311 40
0:00:56 2/21/2012 2 21 2012 0 666 531342 4829908 720 41
0:00:56 2/21/2012 2 21 2012 0 666 531342 4829908 721 41
22:00:53 2/20/2012 2 20 2012 22 666 531361 4829931 710 24
22:00:53 2/20/2012 2 20 2012 22 666 531361 4829931 711 24
10:00:54 12/11/2013 12 11 2013 10 913 532309 4829939 306 20
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6:01:30 1/10/2014 1 10 2014 6 913 531994 4829949 307 20
8:01:32 1/10/2014 1 10 2014 8 913 531992 4829951 307 20
6:00:53 12/21/2013 12 21 2013 6 918 531059 4829947 309 12
2:00:42 2/21/2012 2 21 2012 2 666 531257 4829969 710 24
2:00:42 2/21/2012 2 21 2012 2 666 531257 4829969 711 24
4:03:03 1/10/2014 1 10 2014 4 913 531839 4829981 712 40
4:03:03 1/10/2014 1 10 2014 4 913 531839 4829981 713 40
20:00:53 2/20/2012 2 20 2012 20 666 531416 4830023 710 24
20:00:53 2/20/2012 2 20 2012 20 666 531416 4830023 711 24
14:00:57 12/11/2013 12 11 2013 14 913 532371 4830029 306 20
16:00:30 12/11/2013 12 11 2013 16 913 532359 4830032 306 20
12:00:53 12/11/2013 12 11 2013 12 913 532348 4830051 306 20
2:01:24 12/7/2012 12 7 2012 2 665 531310 4830083 710 24
2:01:24 12/7/2012 12 7 2012 2 665 531310 4830083 711 24
18:01:28 2/2/2012 2 2 2012 18 666 532106 4830087 307 20
2:01:18 1/10/2014 1 10 2014 2 913 531916 4830171 712 40
2:01:18 1/10/2014 1 10 2014 2 913 531916 4830171 713 40
16:00:55 2/2/2012 2 2 2012 16 666 532173 4830181 307 20
8:00:56 12/11/2013 12 11 2013 8 913 532055 4830185 307 20
14:01:13 2/2/2012 2 2 2012 14 666 532165 4830192 307 20
10:01:48 2/3/2012 2 3 2012 10 666 532047 4830201 307 20
6:00:54 12/19/2011 12 19 2011 6 665 531912 4830208 712 40
6:00:54 12/19/2011 12 19 2011 6 665 531912 4830208 713 40
4:01:24 12/19/2011 12 19 2011 4 665 531914 4830223 712 40
4:01:24 12/19/2011 12 19 2011 4 665 531914 4830223 713 40
2:00:53 12/11/2013 12 11 2013 2 913 532002 4830244 307 20
6:01:11 12/11/2013 12 11 2013 6 913 532028 4830244 307 20
0:00:53 2/18/2013 2 18 2013 0 664 531732 4830245 712 40
0:00:53 2/18/2013 2 18 2013 0 664 531732 4830245 713 40
4:00:47 12/11/2013 12 11 2013 4 913 531999 4830259 307 20
2:01:22 12/19/2011 12 19 2011 2 665 531909 4830262 712 40
2:01:22 12/19/2011 12 19 2011 2 665 531909 4830262 713 40
8:00:48 12/12/2013 12 12 2013 8 913 531899 4830265 712 40
8:00:48 12/12/2013 12 12 2013 8 913 531899 4830265 713 40
0:00:53 1/10/2014 1 10 2014 0 913 531732 4830271 712 40
0:00:53 1/10/2014 1 10 2014 0 913 531732 4830271 713 40
18:00:53 12/11/2013 12 11 2013 18 913 532023 4830273 307 20
22:00:54 1/9/2014 1 9 2014 22 913 531781 4830276 712 40
22:00:54 1/9/2014 1 9 2014 22 913 531781 4830276 713 40
20:00:56 12/10/2013 12 10 2013 20 913 531730 4830276 712 40
20:00:56 12/10/2013 12 10 2013 20 913 531730 4830276 713 40
0:00:54 12/11/2013 12 11 2013 0 913 531902 4830277 712 40
0:00:54 12/11/2013 12 11 2013 0 913 531902 4830277 713 40
20:01:10 12/11/2013 12 11 2013 20 913 531958 4830278 712 40
20:01:10 12/11/2013 12 11 2013 20 913 531958 4830278 713 40
22:00:55 12/11/2013 12 11 2013 22 913 531956 4830284 712 40
22:00:55 12/11/2013 12 11 2013 22 913 531956 4830284 713 40
6:01:17 12/12/2013 12 12 2013 6 913 531888 4830288 712 40
6:01:17 12/12/2013 12 12 2013 6 913 531888 4830288 713 40
18:01:19 2/20/2012 2 20 2012 18 666 531903 4830293 712 40
18:01:19 2/20/2012 2 20 2012 18 666 531903 4830293 713 40
2:00:53 12/12/2013 12 12 2013 2 913 531874 4830306 712 40
2:00:53 12/12/2013 12 12 2013 2 913 531874 4830306 713 40
0:01:09 12/12/2013 12 12 2013 0 913 531775 4830310 712 40
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0:01:09 12/12/2013 12 12 2013 0 913 531775 4830310 713 40
4:00:53 12/12/2013 12 12 2013 4 913 531875 4830315 708 6
4:00:53 12/12/2013 12 12 2013 4 913 531875 4830315 709 6
2:00:47 2/18/2013 2 18 2013 2 664 531758 4830316 708 6
2:00:47 2/18/2013 2 18 2013 2 664 531758 4830316 709 6
2:01:13 12/4/2012 12 4 2012 2 665 531783 4830334 708 6
2:01:13 12/4/2012 12 4 2012 2 665 531783 4830334 709 6
20:00:47 2/2/2012 2 2 2012 20 666 531861 4830341 708 6
20:00:47 2/2/2012 2 2 2012 20 666 531861 4830341 709 6
22:00:59 12/10/2013 12 10 2013 22 913 531789 4830343 708 6
22:00:59 12/10/2013 12 10 2013 22 913 531789 4830343 709 6
22:00:57 2/2/2012 2 2 2012 22 666 531797 4830366 708 6
22:00:57 2/2/2012 2 2 2012 22 666 531797 4830366 709 6
8:00:53 2/3/2012 2 3 2012 8 666 531801 4830368 708 6
8:00:53 2/3/2012 2 3 2012 8 666 531801 4830368 709 6
0:00:56 2/4/2012 2 4 2012 0 666 531799 4830368 708 6
0:00:56 2/4/2012 2 4 2012 0 666 531799 4830368 709 6
16:00:48 2/5/2012 2 5 2012 16 666 531797 4830369 708 6
16:00:48 2/5/2012 2 5 2012 16 666 531797 4830369 709 6
12:00:41 2/5/2012 2 5 2012 12 666 531799 4830370 708 6
12:00:41 2/5/2012 2 5 2012 12 666 531799 4830370 709 6
10:02:55 11/30/2011 11 30 2011 10 667 532977 4830377 702 37
10:02:55 11/30/2011 11 30 2011 10 667 532977 4830377 703 37
22:00:43 2/3/2012 2 3 2012 22 666 531799 4830372 708 6
22:00:43 2/3/2012 2 3 2012 22 666 531799 4830372 709 6
14:00:55 2/5/2012 2 5 2012 14 666 531801 4830372 708 6
14:00:55 2/5/2012 2 5 2012 14 666 531801 4830372 709 6
0:00:30 2/3/2012 2 3 2012 0 666 531804 4830372 708 6
0:00:30 2/3/2012 2 3 2012 0 666 531804 4830372 709 6
6:00:36 2/3/2012 2 3 2012 6 666 531801 4830373 708 6
6:00:36 2/3/2012 2 3 2012 6 666 531801 4830373 709 6
4:00:54 2/3/2012 2 3 2012 4 666 531806 4830373 708 6
4:00:54 2/3/2012 2 3 2012 4 666 531806 4830373 709 6
2:00:55 2/3/2012 2 3 2012 2 666 531703 4830374 708 6
2:00:55 2/3/2012 2 3 2012 2 666 531703 4830374 709 6
2:00:41 2/4/2012 2 4 2012 2 666 531800 4830378 708 6
2:00:41 2/4/2012 2 4 2012 2 666 531800 4830378 709 6
20:00:54 2/3/2012 2 3 2012 20 666 531793 4830379 708 6
20:00:54 2/3/2012 2 3 2012 20 666 531793 4830379 709 6
4:00:50 2/4/2012 2 4 2012 4 666 531803 4830387 708 6
4:00:50 2/4/2012 2 4 2012 4 666 531803 4830387 709 6
6:00:11 2/4/2012 2 4 2012 6 666 531782 4830392 708 6
6:00:11 2/4/2012 2 4 2012 6 666 531782 4830392 709 6
6:00:48 2/18/2013 2 18 2013 6 664 531742 4830394 708 6
6:00:48 2/18/2013 2 18 2013 6 664 531742 4830394 709 6
4:00:43 2/18/2013 2 18 2013 4 664 531745 4830395 708 6
4:00:43 2/18/2013 2 18 2013 4 664 531745 4830395 709 6
8:00:48 2/4/2012 2 4 2012 8 666 531793 4830400 708 6
8:00:48 2/4/2012 2 4 2012 8 666 531793 4830400 709 6
8:00:54 2/18/2013 2 18 2013 8 664 531748 4830403 708 6
8:00:54 2/18/2013 2 18 2013 8 664 531748 4830403 709 6



time    date    month   day     year    hour    elkID   easting northing        cell    gridacres
0:00:54 4/10/2010       4       10      2010    0       657     520847  4814128 290     39
4:01:05 4/10/2010       4       10      2010    4       643     520692  4814127 291     40
4:00:53 4/10/2010       4       10      2010    4       657     521056  4814132 290     39
2:00:53 5/9/2010        5       9       2010    2       657     521076  4814139 290     39
2:00:47 4/28/2011       4       28      2011    2       657     520741  4814141 291     40
12:02:23        12/14/2009      12      14      2009    12      639     521503  4814144 289     39
16:00:57        11/22/2010      11      22      2010    16      657     521546  4814149 289     39
2:00:54 4/10/2010       4       10      2010    2       657     521043  4814153 290     39
4:00:56 4/28/2011       4       28      2011    4       657     520737  4814155 291     40
0:01:42 11/19/2010      11      19      2010    0       646     521490  4814160 289     39
2:00:46 4/27/2011       4       27      2011    2       657     520651  4814160 291     40
4:01:04 1/25/2013       1       25      2013    4       665     520717  4814160 291     40
0:00:43 4/10/2010       4       10      2010    0       643     520744  4814161 291     40
0:00:48 4/28/2011       4       28      2011    0       657     520757  4814162 291     40
0:00:44 4/27/2011       4       27      2011    0       657     520724  4814162 291     40
10:00:56        12/10/2013      12      10      2013    10      908     521506  4814165 289     39
13:19:55        12/10/2013      12      10      2013    13      657     521461  4814166 289     39
0:01:26 4/7/2010        4       7       2010    0       643     520760  4814163 291     40
14:00:56        12/10/2013      12      10      2013    14      914     521518  4814167 289     39
2:00:54 4/10/2010       4       10      2010    2       643     520712  4814167 291     40
22:00:53        4/9/2010        4       9       2010    22      643     520731  4814167 291     40
22:00:38        4/9/2010        4       9       2010    22      653     521046  4814171 290     39
0:00:36 4/14/2010       4       14      2010    0       656     520810  4814173 291     40
6:00:54 4/28/2011       4       28      2011    6       657     520655  4814175 291     40
12:01:50        12/10/2013      12      10      2013    12      914     521520  4814179 289     39
2:00:53 1/25/2013       1       25      2013    2       665     520712  4814177 291     40
2:00:53 4/15/2010       4       15      2010    2       643     520753  4814177 291     40
18:00:54        3/30/2011       3       30      2011    18      647     520749  4814177 291     40
2:01:11 4/19/2012       4       19      2012    2       672     520614  4814177 291     40
4:00:13 12/15/2010      12      15      2010    4       653     520553  4814177 291     40
6:00:56 1/25/2013       1       25      2013    6       665     520717  4814178 291     40
18:01:14        3/30/2011       3       30      2011    18      641     520751  4814179 291     40
6:00:53 4/10/2010       4       10      2010    6       657     521040  4814180 290     39
10:00:56        12/10/2013      12      10      2013    10      914     521467  4814183 289     39
4:00:47 12/20/2010      12      20      2010    4       653     520743  4814182 291     40
16:01:03        11/23/2010      11      23      2010    16      647     521526  4814186 289     39
20:00:53        1/24/2013       1       24      2013    20      665     520724  4814185 291     40
0:00:47 4/14/2010       4       14      2010    0       657     520777  4814188 291     40
2:01:56 5/9/2010        5       9       2010    2       656     520806  4814189 291     40
22:01:10        4/16/2010       4       16      2010    22      656     520682  4814191 291     40
10:00:53        12/10/2013      12      10      2013    10      671     521547  4814194 289     39
18:01:02        3/30/2011       3       30      2011    18      653     520758  4814193 291     40
18:00:23        3/30/2012       3       30      2012    18      674     520718  4814194 291     40
2:01:24 2/1/2012        2       1       2012    2       657     521022  4814196 290     39
12:00:56        12/9/2009       12      9       2009    12      646     521402  4814198 289     39
16:00:54        12/10/2013      12      10      2013    16      908     521613  4814199 289     39
14:01:12        12/10/2013      12      10      2013    14      671     521536  4814199 289     39
14:02:24        12/10/2013      12      10      2013    14      908     521610  4814199 289     39
0:00:43 3/31/2011       3       31      2011    0       653     520768  4814197 291     40
4:00:21 4/20/2012       4       20      2012    4       657     520882  4814198 290     39
12:00:53        12/10/2013      12      10      2013    12      671     521539  4814201 289     39
23:43:12        4/27/2013       4       27      2013    23      657     520533  4814198 291     40



16:00:54        12/10/2013      12      10      2013    16      914     521528  4814201 289     39
2:00:54 5/5/2010        5       5       2010    2       640     520560  4814199 291     40
22:00:49        4/10/2010       4       10      2010    22      656     520849  4814202 290     39
16:00:54        12/10/2013      12      10      2013    16      671     521534  4814204 289     39
6:00:48 2/1/2012        2       1       2012    6       657     521038  4814204 290     39
22:00:55        4/15/2010       4       15      2010    22      643     520533  4814203 291     40
12:01:24        11/19/2010      11      19      2010    12      638     521450  4814207 289     39
22:00:48        1/24/2013       1       24      2013    22      665     520720  4814206 291     40
21:00:47        4/6/2010        4       6       2010    21      801     520679  4814206 291     40
10:02:11        5/9/2010        5       9       2010    10      657     521535  4814211 289     39
18:00:42        1/5/2011        1       5       2011    18      639     521019  4814209 290     39
2:01:47 5/4/2010        5       4       2010    2       640     520514  4814209 291     40
6:00:54 4/10/2010       4       10      2010    6       643     520599  4814210 291     40
0:01:26 4/10/2010       4       10      2010    0       653     521235  4814212 289     39
0:00:47 3/31/2011       3       31      2011    0       657     520752  4814211 291     40
2:00:48 4/18/2012       4       18      2012    2       672     520915  4814212 290     39
6:00:48 4/20/2012       4       20      2012    6       657     520891  4814213 290     39
2:00:47 4/14/2010       4       14      2010    2       656     520734  4814213 291     40
22:00:54        4/9/2010        4       9       2010    22      657     520745  4814214 291     40
0:01:22 3/31/2011       3       31      2011    0       647     520796  4814214 291     40
0:00:56 1/25/2013       1       25      2013    0       665     520711  4814215 291     40
20:00:47        1/27/2013       1       27      2013    20      665     520862  4814216 290     39
18:00:22        4/2/2009        4       2       2009    18      643     520598  4814215 291     40
20:00:36        1/25/2013       1       25      2013    20      665     520615  4814220 291     40
0:00:53 4/11/2010       4       11      2010    0       653     521268  4814222 289     39
8:00:42 2/1/2012        2       1       2012    8       657     521044  4814222 290     39
2:00:44 4/13/2012       4       13      2012    2       672     520877  4814222 290     39
14:01:10        12/9/2009       12      9       2009    14      646     521461  4814224 289     39
2:00:53 5/4/2010        5       4       2010    2       646     520528  4814221 291     40
16:00:56        12/9/2009       12      9       2009    16      646     521488  4814224 289     39
4:00:32 4/14/2010       4       14      2010    4       656     520743  4814222 291     40
4:00:54 4/14/2010       4       14      2010    4       646     520735  4814222 291     40
2:00:53 4/14/2010       4       14      2010    2       646     520738  4814224 291     40
4:00:23 4/14/2010       4       14      2010    4       657     520750  4814224 291     40
6:57:12 5/14/2013       5       14      2013    6       657     521470  4814229 289     39
22:00:24        4/8/2010        4       8       2010    22      657     520906  4814227 290     39
0:01:25 4/7/2010        4       7       2010    0       801     520787  4814228 291     40
10:01:01        12/9/2009       12      9       2009    10      646     521411  4814232 289     39
0:01:12 3/31/2011       3       31      2011    0       641     520790  4814231 291     40
6:00:54 4/14/2010       4       14      2010    6       657     520551  4814231 291     40
2:00:53 12/30/2011      12      30      2011    2       641     520769  4814232 291     40
4:00:12 2/1/2012        2       1       2012    4       657     521026  4814234 290     39
22:00:54        4/6/2010        4       6       2010    22      643     520727  4814237 291     40
22:00:56        4/16/2010       4       16      2010    22      657     520688  4814237 291     40
18:00:30        3/28/2011       3       28      2011    18      647     520731  4814238 291     40
6:00:48 4/14/2010       4       14      2010    6       656     520550  4814239 291     40
22:01:17        4/10/2010       4       10      2010    22      653     521226  4814244 290     39
6:00:56 12/20/2010      12      20      2010    6       654     520504  4814245 291     40
2:01:03 12/20/2010      12      20      2010    2       653     520751  4814248 291     40
2:02:23 4/19/2012       4       19      2012    2       674     520548  4814249 291     40
0:00:41 4/13/2012       4       13      2012    0       672     520866  4814250 290     39
4:00:47 3/22/2011       3       22      2011    4       647     520657  4814250 291     40
18:00:43        4/6/2010        4       6       2010    18      643     520606  4814252 291     40
0:00:48 4/17/2010       4       17      2010    0       656     520794  4814254 291     40



4:01:41 4/21/2010       4       21      2010    4       643     520581  4814254 291     40
4:00:42 12/20/2010      12      20      2010    4       654     520507  4814254 291     40
22:00:53        4/26/2011       4       26      2011    22      657     520661  4814256 291     40
6:00:50 12/20/2010      12      20      2010    6       653     520757  4814258 291     40
2:01:12 5/3/2010        5       3       2010    2       646     520552  4814258 291     40
14:00:55        1/5/2011        1       5       2011    14      639     521440  4814262 289     39
10:01:11        11/23/2010      11      23      2010    10      646     521404  4814264 289     39
10:01:23        11/23/2010      11      23      2010    10      657     521428  4814264 289     39
2:00:56 4/10/2010       4       10      2010    2       653     521245  4814264 289     39
2:00:56 4/14/2010       4       14      2010    2       657     520869  4814263 290     39
22:00:48        4/26/2008       4       26      2008    22      636     520701  4814263 291     40
0:00:55 1/6/2011        1       6       2011    0       639     521003  4814265 290     39
6:00:48 4/14/2010       4       14      2010    6       646     520559  4814265 291     40
16:00:54        1/5/2011        1       5       2011    16      639     521474  4814271 289     39
10:01:18        11/23/2010      11      23      2010    10      638     521398  4814272 289     39
18:01:24        3/27/2011       3       27      2011    18      647     520727  4814270 291     40
7:02:53 5/15/2013       5       15      2013    7       657     521422  4814272 289     39
2:00:55 3/22/2011       3       22      2011    2       653     520680  4814271 291     40
4:00:23 12/13/2010      12      13      2010    4       655     520473  4814272 291     40
2:00:56 3/31/2011       3       31      2011    2       657     520713  4814273 291     40
0:00:55 5/1/2011        5       1       2011    0       657     520715  4814277 291     40
18:00:58        3/22/2011       3       22      2011    18      647     520557  4814277 291     40
22:00:16        4/12/2010       4       12      2010    22      657     520733  4814278 291     40
2:00:41 4/19/2009       4       19      2009    2       639     520730  4814278 291     40
2:00:54 4/11/2010       4       11      2010    2       653     521333  4814282 289     39
18:00:47        3/17/2011       3       17      2011    18      647     520656  4814280 291     40
22:01:12        4/27/2011       4       27      2011    22      657     520765  4814281 291     40
0:00:55 4/14/2010       4       14      2010    0       646     520866  4814282 290     39
0:29:23 5/9/2013        5       9       2013    0       657     520990  4814284 290     39
18:01:18        12/10/2013      12      10      2013    18      658     521420  4814286 289     39
0:00:56 1/27/2013       1       27      2013    0       665     520899  4814285 290     39
20:00:53        4/20/2013       4       20      2013    20      679     520690  4814285 291     40
6:00:41 4/18/2010       4       18      2010    6       643     520560  4814285 291     40
8:00:42 1/27/2013       1       27      2013    8       665     520760  4814285 291     40
2:00:43 1/27/2013       1       27      2013    2       665     520792  4814286 291     40
4:00:42 1/27/2013       1       27      2013    4       665     520760  4814286 291     40
22:00:47        4/30/2011       4       30      2011    22      657     520703  4814287 291     40
6:00:57 1/27/2013       1       27      2013    6       665     520755  4814287 291     40
6:00:44 12/15/2010      12      15      2010    6       653     520546  4814287 291     40
18:00:50        4/13/2010       4       13      2010    18      657     520596  4814289 291     40
0:00:50 12/20/2010      12      20      2010    0       653     520657  4814291 291     40
22:00:44        4/13/2010       4       13      2010    22      657     520721  4814291 291     40
18:00:54        4/27/2011       4       27      2011    18      657     520682  4814291 291     40
18:00:53        3/28/2011       3       28      2011    18      641     520769  4814292 291     40
18:00:52        4/18/2012       4       18      2012    18      674     520482  4814292 291     40
2:00:53 5/3/2010        5       3       2010    2       657     520587  4814293 291     40
18:00:53        3/28/2011       3       28      2011    18      647     520616  4814294 291     40
19:00:19        5/14/2013       5       14      2013    19      657     521606  4814300 289     39
12:02:13        11/19/2010      11      19      2010    12      641     521436  4814300 289     39
2:00:48 3/31/2011       3       31      2011    2       647     520721  4814298 291     40
16:01:08        3/28/2011       3       28      2011    16      647     520557  4814297 291     40
2:00:53 4/3/2011        4       3       2011    2       653     520519  4814301 291     40
18:00:54        3/30/2011       3       30      2011    18      647     520730  4814302 291     40
4:00:54 4/10/2010       4       10      2010    4       653     521314  4814305 289     39



6:45:50 12/2/2013       12      2       2013    6       657     521246  4814305 289     39
4:01:02 4/19/2009       4       19      2009    4       639     520794  4814304 291     40
4:00:47 4/11/2010       4       11      2010    4       653     521399  4814307 289     39
4:01:55 3/30/2011       3       30      2011    4       641     520784  4814305 291     40
2:00:41 3/31/2011       3       31      2011    2       641     520735  4814307 291     40
22:01:01        4/20/2013       4       20      2013    22      679     520514  4814307 291     40
4:00:15 12/16/2010      12      16      2010    4       653     520542  4814308 291     40
18:00:20        4/1/2011        4       1       2011    18      647     520516  4814309 291     40
2:00:54 5/4/2009        5       4       2009    2       639     520507  4814310 291     40
18:00:56        3/30/2011       3       30      2011    18      653     520741  4814311 291     40
22:00:41        1/5/2011        1       5       2011    22      639     521133  4814313 290     39
0:00:47 4/18/2009       4       18      2009    0       634     520844  4814312 290     39
0:01:22 4/17/2012       4       17      2012    0       674     521026  4814313 290     39
18:00:55        3/28/2011       3       28      2011    18      657     520758  4814313 291     40
0:01:18 1/27/2013       1       27      2013    0       675     520352  4814312 292     24
18:01:53        4/2/2010        4       2       2010    18      647     520364  4814313 292     24
18:01:39        12/10/2013      12      10      2013    18      908     521481  4814317 289     39
2:00:42 4/18/2012       4       18      2012    2       674     520813  4814315 291     40
2:00:56 12/20/2010      12      20      2010    2       654     520509  4814315 291     40
22:01:11        12/12/2010      12      12      2010    22      646     520374  4814314 292     24
2:01:12 4/19/2012       4       19      2012    2       665     520968  4814316 290     39
16:00:54        3/29/2011       3       29      2011    16      653     520545  4814316 291     40
18:00:56        1/5/2011        1       5       2011    18      639     521149  4814319 290     39
0:00:54 4/15/2010       4       15      2010    0       643     520778  4814319 291     40
18:00:50        3/27/2011       3       27      2011    18      653     520719  4814319 291     40
2:00:55 4/18/2010       4       18      2010    2       643     520781  4814319 291     40
10:00:28        4/9/2011        4       9       2011    10      641     520715  4814320 291     40
18:01:48        12/29/2011      12      29      2011    18      641     520747  4814321 291     40
6:00:54 4/10/2010       4       10      2010    6       653     521317  4814323 289     39
18:00:54        3/30/2011       3       30      2011    18      657     520614  4814322 291     40
18:01:42        12/9/2009       12      9       2009    18      646     521572  4814328 289     39
18:00:47        12/19/2010      12      19      2010    18      653     520764  4814325 291     40
18:00:54        3/31/2010       3       31      2010    18      643     520597  4814325 291     40
2:01:24 12/16/2010      12      16      2010    2       657     520807  4814326 291     40
18:01:24        12/14/2009      12      14      2009    18      639     521484  4814329 289     39
0:01:54 4/21/2013       4       21      2013    0       679     520378  4814327 292     24
6:00:43 2/5/2010        2       5       2010    6       647     520611  4814329 291     40
12:00:45        4/9/2009        4       9       2009    12      643     520619  4814330 291     40
6:00:56 1/28/2013       1       28      2013    6       665     520985  4814332 290     39
4:00:53 3/6/2011        3       6       2011    4       653     520821  4814332 291     40
18:00:55        3/28/2011       3       28      2011    18      657     520560  4814332 291     40
20:00:48        1/27/2013       1       27      2013    20      675     520769  4814332 291     40
4:00:48 1/28/2013       1       28      2013    4       675     520971  4814335 290     39
0:00:56 4/17/2012       4       17      2012    0       672     521014  4814335 290     39
8:00:41 1/28/2013       1       28      2013    8       665     521001  4814336 290     39
2:00:55 12/16/2010      12      16      2010    2       653     520481  4814335 291     40
2:00:50 1/28/2013       1       28      2013    2       665     520999  4814336 290     39
10:00:47        1/18/2012       1       18      2012    10      665     521006  4814337 290     39
2:00:56 5/3/2011        5       3       2011    2       657     520816  4814337 291     40
18:00:54        5/7/2011        5       7       2011    18      667     520585  4814337 291     40
18:00:54        4/15/2011       4       15      2011    18      667     520822  4814338 291     40
18:00:56        4/17/2009       4       17      2009    18      634     520397  4814337 292     24
4:00:36 12/19/2010      12      19      2010    4       655     520584  4814338 291     40
18:00:50        3/27/2011       3       27      2011    18      641     520753  4814339 291     40



4:00:47 1/28/2013       1       28      2013    4       665     521014  4814340 290     39
4:00:26 4/17/2010       4       17      2010    4       656     520595  4814339 291     40
2:00:56 4/17/2012       4       17      2012    2       674     521020  4814341 290     39
4:00:56 4/18/2010       4       18      2010    4       643     520772  4814340 291     40
2:00:53 4/17/2012       4       17      2012    2       672     521017  4814341 290     39
2:00:53 4/21/2010       4       21      2010    2       643     520506  4814340 291     40
18:00:55        4/16/2012       4       16      2012    18      672     520518  4814340 291     40
18:00:47        4/15/2011       4       15      2011    18      667     520637  4814341 291     40
22:00:54        12/13/2010      12      13      2010    22      653     520333  4814342 292     24
4:00:56 2/5/2010        2       5       2010    4       647     520619  4814344 291     40
0:00:53 4/9/2010        4       9       2010    0       657     521071  4814346 290     39
4:01:11 4/18/2012       4       18      2012    4       674     520834  4814346 290     39
0:00:53 12/16/2009      12      16      2009    0       639     520837  4814347 290     39
2:02:35 4/20/2012       4       20      2012    2       657     520911  4814347 290     39
12:00:54        2/5/2011        2       5       2011    12      653     520390  4814346 292     24
4:01:12 4/17/2012       4       17      2012    4       674     520962  4814348 290     39
2:01:17 3/30/2010       3       30      2010    2       657     521019  4814348 290     39
22:00:41        4/15/2010       4       15      2010    22      656     520441  4814347 291     40
4:00:44 12/16/2010      12      16      2010    4       657     520761  4814348 291     40
6:00:55 4/19/2009       4       19      2009    6       639     520783  4814349 291     40
20:01:13        4/18/2012       4       18      2012    20      665     520476  4814348 291     40
8:00:48 1/24/2013       1       24      2013    8       665     520638  4814349 291     40
22:00:53        1/31/2012       1       31      2012    22      657     520624  4814350 291     40
2:00:53 5/8/2011        5       8       2011    2       665     520703  4814351 291     40
2:01:12 5/6/2010        5       6       2010    2       640     520712  4814351 291     40
6:00:53 12/16/2010      12      16      2010    6       657     520757  4814351 291     40
16:01:02        3/27/2011       3       27      2011    16      647     520752  4814351 291     40
14:00:54        11/23/2010      11      23      2010    14      647     521172  4814353 290     39
0:00:56 4/5/2010        4       5       2010    0       643     520328  4814351 292     24
2:00:47 5/6/2010        5       6       2010    2       657     520709  4814352 291     40
4:00:54 12/9/2009       12      9       2009    4       646     521078  4814355 290     39
0:13:42 4/24/2014       4       24      2014    0       657     521008  4814355 290     39
22:00:53        3/30/2011       3       30      2011    22      647     520746  4814355 291     40
4:02:51 4/17/2012       4       17      2012    4       672     520965  4814356 290     39
4:00:55 2/3/2010        2       3       2010    4       646     520713  4814355 291     40
2:00:56 5/23/2010       5       23      2010    2       639     520934  4814357 290     39
2:00:42 4/9/2010        4       9       2010    2       657     521085  4814357 290     39
18:00:50        3/28/2011       3       28      2011    18      641     520776  4814357 291     40
0:00:56 12/16/2010      12      16      2010    0       657     520760  4814357 291     40
8:00:49 12/7/2013       12      7       2013    8       671     521593  4814360 289     39
14:00:54        3/26/2011       3       26      2011    14      647     520509  4814357 291     40
2:00:53 12/9/2009       12      9       2009    2       646     521081  4814359 290     39
22:00:53        4/13/2010       4       13      2010    22      656     520717  4814358 291     40
6:00:54 12/9/2009       12      9       2009    6       646     521084  4814359 290     39
4:00:53 4/17/2012       4       17      2012    4       657     521041  4814360 290     39
16:00:42        3/27/2011       3       27      2011    16      653     520739  4814360 291     40
0:00:48 4/17/2012       4       17      2012    0       657     521033  4814360 290     39
6:00:48 12/7/2010       12      7       2010    6       657     520472  4814359 291     40
4:01:06 4/3/2010        4       3       2010    4       643     520318  4814359 292     24
10:00:53        1/18/2012       1       18      2012    10      657     520981  4814361 290     39
7:19:09 12/10/2013      12      10      2013    7       657     521087  4814362 290     39
16:00:15        2/5/2011        2       5       2011    16      653     520357  4814360 292     24
2:00:57 12/19/2010      12      19      2010    2       655     520578  4814361 291     40
2:00:54 4/17/2012       4       17      2012    2       657     521053  4814363 290     39



18:00:21        4/1/2011        4       1       2011    18      659     520505  4814361 291     40
2:00:53 5/6/2011        5       6       2011    2       657     521080  4814363 290     39
18:00:49        5/8/2011        5       8       2011    18      667     520732  4814362 291     40
16:00:40        3/27/2011       3       27      2011    16      641     520778  4814362 291     40
2:00:57 4/17/2010       4       17      2010    2       656     520781  4814363 291     40
8:01:18 12/14/2009      12      14      2009    8       639     521085  4814364 290     39
2:00:53 4/19/2011       4       19      2011    2       657     520958  4814364 290     39
22:00:24        3/30/2011       3       30      2011    22      653     520750  4814364 291     40
4:01:49 4/13/2013       4       13      2013    4       671     521091  4814365 290     39
18:53:26        5/13/2013       5       13      2013    18      657     521534  4814367 289     39
2:00:29 2/5/2010        2       5       2010    2       647     520625  4814364 291     40
12:00:53        11/23/2010      11      23      2010    12      647     521216  4814366 290     39
0:00:31 4/27/2008       4       27      2008    0       636     520882  4814365 290     39
0:00:50 4/12/2010       4       12      2010    0       653     520941  4814366 290     39
2:00:53 4/17/2010 4 17 2010 2 657 520789 4814365 291 40
2:00:57 4/13/2013 4 13 2013 2 671 521078 4814367 290 39
4:00:53 12/7/2010 12 7 2010 4 657 520482 4814368 291 40
0:00:49 2/5/2010 2 5 2010 0 647 520613 4814369 291 40
18:00:53 4/3/2010 4 3 2010 18 643 520271 4814368 292 24
23:13:44 4/20/2013 4 20 2013 23 657 520975 4814371 290 39
6:00:54 1/28/2013 1 28 2013 6 675 521004 4814371 290 39
2:00:41 3/31/2011 3 31 2011 2 653 520744 4814370 291 40
4:00:56 3/31/2011 3 31 2011 4 653 520737 4814371 291 40
8:00:53 1/28/2013 1 28 2013 8 675 521009 4814372 290 39
16:00:49 3/29/2011 3 29 2011 16 647 520644 4814371 291 40
4:00:56 4/18/2012 4 18 2012 4 672 520792 4814372 291 40
1:08:54 5/16/2013 5 16 2013 1 657 521067 4814373 290 39
4:00:41 4/19/2011 4 19 2011 4 657 520996 4814373 290 39
20:00:47 1/25/2013 1 25 2013 20 675 520049 4814371 292 24
0:00:42 2/1/2010 2 1 2010 0 646 520234 4814373 292 24
18:00:56 1/25/2013 1 25 2013 18 665 520417 4814373 292 24
6:00:52 12/14/2010 12 14 2010 6 654 520762 4814374 291 40
0:00:54 4/13/2013 4 13 2013 0 671 521046 4814376 290 39
0:00:41 4/17/2010 4 17 2010 0 657 520770 4814375 291 40
18:00:53 1/24/2013 1 24 2013 18 665 520503 4814374 291 40
18:01:24 4/2/2010 4 2 2010 18 643 520210 4814374 292 24
8:00:53 1/18/2012 1 18 2012 8 665 521139 4814377 290 39
4:00:53 1/6/2010 1 6 2010 4 646 520694 4814376 291 40
2:01:24 12/29/2011 12 29 2011 2 641 520986 4814377 290 39
22:00:58 4/11/2010 4 11 2010 22 643 520930 4814377 290 39
2:01:18 12/10/2009 12 10 2009 2 646 521157 4814377 290 39
6:00:53 4/23/2010 4 23 2010 6 657 520659 4814377 291 40
6:00:53 4/21/2010 4 21 2010 6 643 520648 4814377 291 40
18:00:51 4/18/2010 4 18 2010 18 656 520230 4814377 292 24
18:00:48 4/16/2012 4 16 2012 18 674 520541 4814378 291 40
12:00:56 11/19/2010 11 19 2010 12 643 521267 4814381 289 39
22:00:14 4/17/2009 4 17 2009 22 634 520836 4814380 290 39
6:00:49 12/15/2010 12 15 2010 6 655 520367 4814379 292 24
6:00:55 4/19/2011 4 19 2011 6 657 520996 4814382 290 39
6:00:42 1/18/2012 1 18 2012 6 665 521140 4814383 290 39
18:00:42 3/30/2011 3 30 2011 18 657 520687 4814383 291 40
2:00:53 12/14/2010 12 14 2010 2 657 520826 4814384 291 40
18:00:42 12/19/2010 12 19 2010 18 654 520606 4814383 291 40
10:00:27 2/6/2011 2 6 2011 10 653 520239 4814383 292 24



0:00:31 11/21/2010 11 21 2010 0 657 520095 4814383 292 24
2:00:56 1/11/2012 1 11 2012 2 657 520712 4814385 291 40
0:00:47 3/30/2010 3 30 2010 0 657 520964 4814386 290 39
6:00:53 1/24/2013 1 24 2013 6 665 520626 4814385 291 40
22:00:53 3/30/2011 3 30 2011 22 657 520690 4814386 291 40
22:00:53 3/30/2011 3 30 2011 22 641 520735 4814386 291 40
0:00:54 12/19/2010 12 19 2010 0 655 520567 4814385 291 40
18:00:54 2/14/2011 2 14 2011 18 653 520759 4814386 291 40
18:01:12 1/27/2013 1 27 2013 18 675 520648 4814386 291 40
18:01:18 2/14/2011 2 14 2011 18 647 520766 4814387 291 40
18:00:47 3/14/2011 3 14 2011 18 657 520560 4814387 291 40
4:00:55 1/27/2013 1 27 2013 4 675 520354 4814387 292 24
4:00:26 12/15/2010 12 15 2010 4 655 520357 4814387 292 24
4:00:48 4/23/2010 4 23 2010 4 657 520695 4814388 291 40
6:00:49 2/3/2010 2 3 2010 6 646 520712 4814388 291 40
10:00:18 4/9/2011 4 9 2011 10 647 520688 4814388 291 40
2:00:42 1/6/2011 1 6 2011 2 639 520964 4814390 290 39
6:01:24 4/18/2012 4 18 2012 6 674 520825 4814389 291 40
2:01:04 3/29/2010 3 29 2010 2 657 521111 4814390 290 39
0:00:26 3/29/2009 3 29 2009 0 641 520629 4814389 291 40
16:00:48 3/31/2011 3 31 2011 16 659 520483 4814389 291 40
14:01:03 4/9/2011 4 9 2011 14 647 520503 4814389 291 40
2:01:24 5/25/2010 5 25 2010 2 639 521122 4814391 290 39
10:02:16 11/23/2010 11 23 2010 10 647 521224 4814392 290 39
6:00:54 1/18/2012 1 18 2012 6 657 521155 4814392 290 39
2:00:54 1/24/2013 1 24 2013 2 665 520561 4814390 291 40
0:00:53 1/24/2013 1 24 2013 0 665 520562 4814391 291 40
2:00:37 12/14/2010 12 14 2010 2 654 520855 4814392 290 39
4:00:56 1/24/2013 1 24 2013 4 665 520629 4814393 291 40
14:00:43 3/31/2011 3 31 2011 14 659 520531 4814393 291 40
4:00:55 1/6/2011 1 6 2011 4 639 521020 4814395 290 39
4:01:19 4/17/2011 4 17 2011 4 657 521152 4814396 290 39
18:00:50 4/15/2011 4 15 2011 18 801 520803 4814395 291 40
8:00:53 1/18/2012 1 18 2012 8 657 521158 4814396 290 39
22:00:32 2/4/2010 2 4 2010 22 647 520623 4814395 291 40
16:01:11 1/25/2013 1 25 2013 16 675 520110 4814394 292 24
18:00:44 3/30/2009 3 30 2009 18 641 520861 4814396 290 39
4:00:55 1/18/2012 1 18 2012 4 657 521153 4814397 290 39
16:00:42 3/21/2011 3 21 2011 16 653 520516 4814396 291 40
6:00:56 3/22/2011 3 22 2011 6 647 520702 4814397 291 40
6:00:41 1/6/2011 1 6 2011 6 639 521020 4814398 290 39
4:00:55 3/31/2010 3 31 2010 4 657 521097 4814398 290 39
6:00:53 4/13/2013 4 13 2013 6 671 521090 4814400 290 39
18:00:54 3/5/2011 3 5 2011 18 653 520704 4814399 291 40
19:20:44 12/10/2013 12 10 2013 19 657 520379 4814398 292 24
4:00:55 4/22/2013 4 22 2013 4 679 520129 4814398 292 24
4:00:53 12/15/2010 12 15 2010 4 646 520556 4814399 291 40
16:00:54 3/21/2011 3 21 2011 16 647 520512 4814400 291 40
18:00:50 2/4/2010 2 4 2010 18 647 520626 4814400 291 40
18:00:48 3/30/2011 3 30 2011 18 641 520752 4814401 291 40
4:00:47 4/12/2012 4 12 2012 4 657 520270 4814400 292 24
18:00:55 1/25/2011 1 25 2011 18 653 520496 4814400 291 40
2:00:26 4/12/2012 4 12 2012 2 657 520151 4814400 292 24
18:00:54 4/1/2011 4 1 2011 18 641 520191 4814400 292 24



22:00:32 4/21/2012 4 21 2012 22 657 520298 4814401 292 24
6:00:54 4/11/2010 4 11 2010 6 643 520347 4814401 292 24
0:00:43 4/12/2012 4 12 2012 0 657 520153 4814401 292 24
2:00:54 12/14/2010 12 14 2010 2 653 520129 4814401 292 24
4:00:42 4/11/2010 4 11 2010 4 643 520346 4814402 292 24
0:01:11 12/10/2009 12 10 2009 0 646 521262 4814405 289 39
2:00:42 12/27/2010 12 27 2010 2 655 520280 4814402 292 24
20:00:54 1/31/2012 1 31 2012 20 657 520622 4814404 291 40
2:00:56 12/15/2010 12 15 2010 2 655 520259 4814403 292 24
0:00:48 4/17/2010 4 17 2010 0 643 520168 4814404 292 24
18:01:13 1/25/2013 1 25 2013 18 675 520072 4814403 292 24
8:00:54 12/8/2013 12 8 2013 8 908 521469 4814408 289 39
6:00:42 4/18/2012 4 18 2012 6 672 520838 4814407 290 39
18:00:54 4/2/2009 4 2 2009 18 647 520466 4814406 291 40
18:00:54 4/26/2011 4 26 2011 18 657 520555 4814406 291 40
22:00:56 1/27/2013 1 27 2013 22 675 520752 4814408 291 40
18:01:53 4/2/2009 4 2 2009 18 641 520402 4814407 292 24
0:00:43 3/29/2009 3 29 2009 0 643 520579 4814407 291 40
22:00:56 1/27/2013 1 27 2013 22 665 520760 4814408 291 40
18:00:42 4/1/2011 4 1 2011 18 659 520335 4814407 292 24
4:00:52 4/27/2011 4 27 2011 4 657 520784 4814409 291 40
0:55:26 1/10/2014 1 10 2014 0 657 520103 4814407 292 24
4:00:54 4/28/2011 4 28 2011 4 665 521164 4814410 290 39
10:00:20 3/31/2011 3 31 2011 10 659 520452 4814408 291 40
0:01:15 3/6/2011 3 6 2011 0 647 520683 4814409 291 40
14:00:55 3/31/2011 3 31 2011 14 647 520126 4814408 292 24
6:00:54 12/13/2010 12 13 2010 6 655 520329 4814409 292 24
6:00:55 12/27/2010 12 27 2010 6 653 520219 4814409 292 24
2:00:49 4/23/2010 4 23 2010 2 657 520724 4814411 291 40
0:00:30 1/11/2012 1 11 2012 0 657 520696 4814412 291 40
18:00:54 4/2/2009 4 2 2009 18 640 520225 4814411 292 24
2:00:56 4/28/2011 4 28 2011 2 665 521158 4814414 290 39
4:00:55 12/10/2009 12 10 2009 4 646 521184 4814415 290 39
18:02:32 3/5/2011 3 5 2011 18 647 520711 4814414 291 40
12:00:41 3/26/2011 3 26 2011 12 641 520539 4814414 291 40
18:01:53 12/28/2011 12 28 2011 18 641 521219 4814416 290 39
4:00:47 12/14/2010 12 14 2010 4 657 520809 4814415 291 40
4:00:23 1/11/2012 1 11 2012 4 657 520693 4814415 291 40
4:00:48 3/29/2010 3 29 2010 4 657 521151 4814417 290 39
4:00:36 12/27/2010 12 27 2010 4 653 520235 4814415 292 24
18:00:48 4/10/2010 4 10 2010 18 656 520506 4814416 291 40
14:01:03 1/26/2013 1 26 2013 14 675 520605 4814417 291 40
2:00:55 1/18/2012 1 18 2012 2 657 521174 4814419 290 39
6:02:44 1/6/2010 1 6 2010 6 646 520448 4814416 291 40
6:00:55 12/19/2010 12 19 2010 6 655 520664 4814417 291 40
12:01:14 3/30/2010 3 30 2010 12 643 520312 4814416 292 24
4:00:53 12/14/2010 12 14 2010 4 654 520854 4814418 290 39
0:00:10 3/29/2009 3 29 2009 0 640 520531 4814417 291 40
0:00:28 1/28/2013 1 28 2013 0 665 520768 4814418 291 40
6:00:53 4/12/2012 4 12 2012 6 657 520486 4814418 291 40
6:01:11 3/29/2010 3 29 2010 6 657 521142 4814420 290 39
0:00:47 2/1/2012 2 1 2012 0 657 521169 4814420 290 39
12:00:53 2/7/2011 2 7 2011 12 653 520111 4814417 292 24
0:16:25 3/27/2014 3 27 2014 0 657 520848 4814420 290 39



0:54:22 5/14/2013 5 14 2013 0 657 521028 4814421 290 39
0:00:56 4/19/2009 4 19 2009 0 639 520827 4814421 291 40
2:00:54 4/7/2010 4 7 2010 2 643 520824 4814422 291 40
21:00:49 4/4/2010 4 4 2010 21 801 520828 4814422 291 40
22:01:42 12/14/2010 12 14 2010 22 646 520834 4814423 290 39
16:00:23 3/28/2011 3 28 2011 16 657 520568 4814422 291 40
4:00:50 4/17/2010 4 17 2010 4 657 520646 4814423 291 40
16:00:52 3/14/2011 3 14 2011 16 641 520697 4814423 291 40
22:16:55 4/4/2013 4 4 2013 22 657 521292 4814425 289 39
8:00:47 12/9/2009 12 9 2009 8 646 521148 4814425 290 39
0:01:07 11/21/2010 11 21 2010 0 640 521149 4814426 290 39
0:01:37 12/16/2009 12 16 2009 0 646 521104 4814426 290 39
8:01:18 12/8/2013 12 8 2013 8 671 521431 4814429 289 39
0:00:48 4/26/2010 4 26 2010 0 656 520672 4814427 291 40
2:00:53 1/6/2010 1 6 2010 2 646 520833 4814427 290 39
16:00:40 3/17/2011 3 17 2011 16 647 520540 4814427 291 40
16:00:56 4/2/2009 4 2 2009 16 643 520869 4814429 290 39
22:00:53 1/23/2013 1 23 2013 22 665 520451 4814428 291 40
10:00:43 4/9/2011 4 9 2011 10 667 520687 4814429 291 40
6:00:54 2/3/2010 2 3 2010 6 647 520543 4814429 291 40
6:01:17 12/14/2010 12 14 2010 6 646 520844 4814432 290 39
18:00:53 3/31/2010 3 31 2010 18 647 520595 4814431 291 40
0:00:53 4/5/2010 4 5 2010 0 657 521006 4814433 290 39
16:00:58 3/31/2011 3 31 2011 16 653 520380 4814431 292 24
12:01:13 3/7/2012 3 7 2012 12 657 520625 4814433 291 40
12:01:06 4/1/2011 4 1 2011 12 647 520398 4814432 292 24
10:00:47 4/1/2011 4 1 2011 10 659 520235 4814432 292 24
0:00:51 4/3/2010 4 3 2010 0 647 520476 4814434 291 40
6:17:14 3/27/2014 3 27 2014 6 657 520862 4814435 290 39
18:01:17 4/17/2012 4 17 2012 18 674 520180 4814433 292 24
18:00:47 3/30/2009 3 30 2009 18 641 520623 4814434 291 40
10:00:39 4/1/2011 4 1 2011 10 653 520234 4814433 292 24
18:00:44 12/9/2009 12 9 2009 18 646 521491 4814437 289 39
2:00:54 12/7/2010 12 7 2010 2 657 520415 4814435 292 24
12:01:23 11/23/2010 11 23 2010 12 801 521451 4814438 289 39
18:00:53 12/10/2013 12 10 2013 18 671 521138 4814437 290 39
18:00:14 4/10/2010 4 10 2010 18 653 520502 4814435 291 40
4:00:54 3/31/2010 3 31 2010 4 647 521192 4814438 290 39
18:00:51 4/9/2010 4 9 2010 18 643 520230 4814435 292 24
2:00:53 1/27/2013 1 27 2013 2 675 520416 4814436 292 24
4:00:55 3/31/2010 3 31 2010 4 643 521207 4814439 290 39
2:00:53 5/9/2011 5 9 2011 2 657 520686 4814438 291 40
2:00:48 1/25/2013 1 25 2013 2 657 520144 4814436 292 24
18:01:10 3/28/2009 3 28 2009 18 639 520533 4814438 291 40
4:00:31 4/15/2010 4 15 2010 4 643 520887 4814439 290 39
4:00:55 12/27/2010 12 27 2010 4 655 520260 4814437 292 24
8:00:55 1/27/2013 1 27 2013 8 675 520417 4814438 292 24
18:00:54 12/12/2010 12 12 2010 18 646 520374 4814439 292 24
2:01:01 4/2/2014 4 2 2014 2 914 520715 4814440 291 40
16:00:47 4/1/2011 4 1 2011 16 647 520360 4814439 292 24
6:00:54 12/15/2010 12 15 2010 6 646 520533 4814440 291 40
4:00:48 4/13/2012 4 13 2012 4 672 520756 4814441 291 40
22:00:53 4/30/2009 4 30 2009 22 639 520643 4814441 291 40
4:00:53 2/3/2010 2 3 2010 4 647 520538 4814441 291 40



4:00:48 12/13/2010 12 13 2010 4 653 520376 4814441 292 24
4:00:47 2/1/2010 2 1 2010 4 646 520314 4814441 292 24
22:00:55 4/16/2010 4 16 2010 22 643 520322 4814441 292 24
18:00:55 12/13/2010 12 13 2010 18 653 520297 4814441 292 24
16:01:24 1/26/2013 1 26 2013 16 675 520403 4814442 292 24
18:01:24 1/15/2012 1 15 2012 18 641 520220 4814441 292 24
18:00:53 4/17/2012 4 17 2012 18 672 520177 4814442 292 24
18:00:53 1/26/2013 1 26 2013 18 675 520413 4814443 292 24
18:01:24 4/12/2012 4 12 2012 18 672 520768 4814444 291 40
0:00:55 4/6/2010 4 6 2010 0 643 520245 4814443 292 24
18:00:41 1/27/2013 1 27 2013 18 665 520737 4814445 291 40
5:14:53 4/21/2013 4 21 2013 5 657 520308 4814444 292 24
6:00:56 3/22/2011 3 22 2011 6 653 520707 4814445 291 40
8:00:54 12/15/2009 12 15 2009 8 639 521223 4814447 290 39
4:00:37 12/13/2010 12 13 2010 4 646 520484 4814445 291 40
18:00:23 3/31/2011 3 31 2011 18 659 520544 4814446 291 40
18:00:25 3/16/2013 3 16 2013 18 657 520324 4814445 292 24
4:00:47 3/22/2011 3 22 2011 4 653 520701 4814447 291 40
6:00:53 4/13/2012 4 13 2012 6 672 520762 4814447 291 40
2:00:53 12/17/2010 12 17 2010 2 653 520835 4814448 290 39
0:00:54 4/3/2010 4 3 2010 0 643 520477 4814448 291 40
22:00:53 12/19/2010 12 19 2010 22 654 520514 4814448 291 40
4:00:47 3/23/2009 3 23 2009 4 641 520418 4814449 292 24
6:00:53 12/16/2010 12 16 2010 6 653 520478 4814449 291 40
2:00:44 3/23/2009 3 23 2009 2 641 520416 4814449 292 24
4:00:36 3/30/2011 3 30 2011 4 653 520911 4814450 290 39
4:00:48 4/26/2011 4 26 2011 4 657 520869 4814450 290 39
12:00:47 2/6/2011 2 6 2011 12 653 520215 4814449 292 24
12:01:24 11/23/2010 11 23 2010 12 654 521528 4814453 289 39
22:01:41 12/9/2009 12 9 2009 22 646 521438 4814453 289 39
6:00:54 4/26/2011 4 26 2011 6 657 520864 4814452 290 39
16:00:44 4/2/2009 4 2 2009 16 641 520807 4814451 291 40
18:00:30 1/31/2010 1 31 2010 18 646 520280 4814450 292 24
6:00:53 1/27/2013 1 27 2013 6 675 520326 4814450 292 24
18:00:19 4/17/2010 4 17 2010 18 657 520304 4814450 292 24
18:00:54 4/19/2012 4 19 2012 18 674 520565 4814451 291 40
2:00:53 4/3/2010 4 3 2010 2 647 520469 4814451 291 40
0:00:22 3/23/2009 3 23 2009 0 641 520421 4814451 292 24
18:01:15 4/1/2011 4 1 2011 18 647 520391 4814451 292 24
2:00:54 12/16/2009 12 16 2009 2 639 520835 4814453 290 39
18:00:47 12/18/2010 12 18 2010 18 655 520314 4814451 292 24
22:00:54 4/2/2010 4 2 2010 22 647 520346 4814452 292 24
6:00:54 4/15/2010 4 15 2010 6 643 520945 4814454 290 39
4:00:55 4/3/2010 4 3 2010 4 647 520387 4814453 292 24
22:00:46 4/13/2010 4 13 2010 22 646 520677 4814454 291 40
12:01:52 3/6/2013 3 6 2013 12 641 520757 4814455 291 40
18:00:54 3/16/2011 3 16 2011 18 653 520500 4814455 291 40
18:01:04 4/2/2009 4 2 2009 18 639 520484 4814456 291 40
18:02:48 3/6/2013 3 6 2013 18 641 520774 4814457 291 40
14:01:02 4/1/2011 4 1 2011 14 641 520252 4814456 292 24
6:45:11 5/12/2013 5 12 2013 6 657 521485 4814460 289 39
0:00:54 12/20/2010 12 20 2010 0 654 520513 4814457 291 40
18:00:20 12/18/2010 12 18 2010 18 655 520292 4814457 292 24
6:00:48 3/30/2011 3 30 2011 6 641 520859 4814459 290 39



18:01:23 5/25/2010 5 25 2010 18 639 521404 4814461 289 39
22:00:47 4/4/2010 4 4 2010 22 643 520330 4814458 292 24
2:00:44 2/3/2010 2 3 2010 2 646 520685 4814460 291 40
12:00:55 4/9/2011 4 9 2011 12 647 520677 4814461 291 40
0:00:53 4/12/2010 4 12 2010 0 656 521192 4814463 290 39
18:00:51 4/9/2010 4 9 2010 18 653 520538 4814461 291 40
18:00:53 12/13/2010 12 13 2010 18 653 520318 4814460 292 24
2:00:44 5/7/2011 5 7 2011 2 657 520323 4814461 292 24
20:00:42 1/23/2013 1 23 2013 20 665 520439 4814462 291 40
22:00:55 4/24/2010 4 24 2010 22 643 520117 4814461 292 24
0:00:46 4/16/2011 4 16 2011 0 801 520536 4814463 291 40
0:00:53 4/22/2012 4 22 2012 0 657 520339 4814462 292 24
22:00:47 4/18/2009 4 18 2009 22 639 520857 4814465 290 39
22:00:54 4/14/2012 4 14 2012 22 674 520752 4814465 291 40
8:01:18 12/8/2013 12 8 2013 8 914 521393 4814468 289 39
2:00:53 4/3/2010 4 3 2010 2 643 520472 4814466 291 40
8:02:23 11/23/2010 11 23 2010 8 646 521225 4814468 290 39
18:00:50 12/19/2010 12 19 2010 18 654 520785 4814467 291 40
12:00:42 4/9/2011 4 9 2011 12 657 520710 4814467 291 40
18:00:50 4/14/2011 4 14 2011 18 654 520812 4814469 291 40
14:02:14 4/1/2011 4 1 2011 14 647 520387 4814469 292 24
6:00:44 3/30/2011 3 30 2011 6 653 520854 4814470 290 39
22:00:47 12/15/2010 12 15 2010 22 657 520616 4814470 291 40
18:01:52 3/16/2011 3 16 2011 18 647 520552 4814470 291 40
4:00:55 3/30/2010 3 30 2010 4 657 520905 4814471 290 39
0:00:54 3/29/2009 3 29 2009 0 639 520629 4814470 291 40
2:00:54 4/17/2010 4 17 2010 2 643 520290 4814470 292 24
18:00:41 12/14/2010 12 14 2010 18 653 520360 4814470 292 24
4:00:54 4/17/2010 4 17 2010 4 643 520288 4814470 292 24
18:01:13 5/4/2010 5 4 2010 18 640 520270 4814470 292 24
6:01:47 12/13/2010 12 13 2010 6 646 520467 4814471 291 40
18:00:54 5/8/2011 5 8 2011 18 657 520528 4814471 291 40
6:00:47 12/27/2010 12 27 2010 6 655 520289 4814471 292 24
20:00:53 3/31/2014 3 31 2014 20 914 520465 4814472 291 40
22:00:50 4/11/2012 4 11 2012 22 657 520098 4814471 292 24
2:00:54 3/27/2012 3 27 2012 2 674 521264 4814475 289 39
6:00:42 4/9/2010 4 9 2010 6 657 521279 4814475 289 39
22:00:55 4/15/2010 4 15 2010 22 657 520316 4814472 292 24
2:00:48 4/20/2012 4 20 2012 2 671 520873 4814474 290 39
4:01:08 4/9/2010 4 9 2010 4 657 521277 4814476 289 39
22:00:53 3/22/2009 3 22 2009 22 641 520432 4814474 291 40
2:00:53 3/21/2013 3 21 2013 2 658 520805 4814475 291 40
6:00:56 2/4/2010 2 4 2010 6 647 520313 4814474 292 24
20:00:51 12/8/2013 12 8 2013 20 914 520802 4814475 291 40
18:00:48 4/2/2011 4 2 2011 18 653 520160 4814474 292 24
2:00:50 2/4/2010 2 4 2010 2 647 520317 4814475 292 24
22:00:55 12/14/2010 12 14 2010 22 655 520249 4814475 292 24
6:00:15 3/31/2011 3 31 2011 6 653 520688 4814476 291 40
4:01:11 3/6/2011 3 6 2011 4 647 520890 4814477 290 39
18:00:54 4/22/2010 4 22 2010 18 643 520601 4814477 291 40
18:01:50 12/10/2013 12 10 2013 18 914 521045 4814478 290 39
4:00:48 4/15/2008 4 15 2008 4 634 520549 4814477 291 40
22:00:53 1/31/2010 1 31 2010 22 646 520300 4814477 292 24
22:00:14 12/13/2010 12 13 2010 22 654 520318 4814477 292 24



0:00:54 4/3/2010 4 3 2010 0 801 520474 4814478 291 40
18:01:17 4/16/2012 4 16 2012 18 674 520163 4814478 292 24
3:00:54 4/3/2010 4 3 2010 3 801 520470 4814480 291 40
4:00:53 2/4/2010 2 4 2010 4 647 520302 4814479 292 24
18:00:42 4/9/2010 4 9 2010 18 657 520290 4814479 292 24
0:01:26 4/16/2010 4 16 2010 0 643 520289 4814480 292 24
12:00:43 3/31/2011 3 31 2011 12 659 520459 4814480 291 40
2:00:54 12/14/2010 12 14 2010 2 646 520894 4814482 290 39
0:00:51 4/16/2010 4 16 2010 0 656 520306 4814480 292 24
18:00:53 12/19/2010 12 19 2010 18 653 520811 4814482 291 40
6:01:11 2/1/2010 2 1 2010 6 646 520303 4814481 292 24
4:00:42 12/17/2010 12 17 2010 4 653 520817 4814482 291 40
10:02:40 11/23/2010 11 23 2010 10 654 521444 4814484 289 39
4:00:53 12/14/2010 12 14 2010 4 646 520897 4814483 290 39
22:00:48 3/5/2011 3 5 2011 22 653 520811 4814483 291 40
6:56:14 1/10/2014 1 10 2014 6 657 520063 4814481 292 24
10:00:45 3/31/2011 3 31 2011 10 653 520507 4814482 291 40
2:00:34 12/30/2011 12 30 2011 2 658 520524 4814482 291 40
16:00:41 3/26/2011 3 26 2011 16 653 520691 4814483 291 40
0:00:53 12/14/2010 12 14 2010 0 653 520214 4814482 292 24
6:00:47 4/17/2010 4 17 2010 6 656 520542 4814483 291 40
0:00:42 2/4/2010 2 4 2010 0 647 520304 4814482 292 24
18:01:31 4/18/2012 4 18 2012 18 672 520867 4814485 290 39
0:00:50 3/6/2011 3 6 2011 0 653 520811 4814485 291 40
18:00:54 3/25/2012 3 25 2012 18 674 520550 4814485 291 40
12:00:47 3/26/2011 3 26 2011 12 657 520536 4814485 291 40
0:00:53 4/5/2010 4 5 2010 0 801 521036 4814486 290 39
22:00:31 4/11/2010 4 11 2010 22 653 520486 4814485 291 40
2:00:47 11/21/2010 11 21 2010 2 657 520073 4814484 292 24
18:00:27 11/22/2010 11 22 2010 18 657 521481 4814489 289 39
10:00:21 4/1/2011 4 1 2011 10 654 520166 4814485 292 24
16:00:33 3/29/2011 3 29 2011 16 641 520594 4814486 291 40
8:00:41 12/19/2010 12 19 2010 8 655 520766 4814487 291 40
18:00:47 4/17/2012 4 17 2012 18 674 520291 4814486 292 24
18:00:25 4/17/2012 4 17 2012 18 672 520475 4814487 291 40
22:00:54 12/14/2010 12 14 2010 22 653 520371 4814487 292 24
18:01:24 2/3/2010 2 3 2010 18 647 520293 4814487 292 24
16:00:51 4/1/2011 4 1 2011 16 641 520242 4814487 292 24
16:01:11 3/26/2011 3 26 2011 16 647 520639 4814489 291 40
0:00:42 4/16/2011 4 16 2011 0 667 520593 4814489 291 40
14:01:22 2/22/2014 2 22 2014 14 671 520824 4814491 291 40
18:01:26 4/15/2010 4 15 2010 18 656 520237 4814489 292 24
2:01:49 4/17/2011 4 17 2011 2 657 521281 4814493 289 39
18:00:59 12/14/2010 12 14 2010 18 655 520239 4814491 292 24
18:00:23 3/27/2011 3 27 2011 18 641 520940 4814493 290 39
6:01:18 2/2/2010 2 2 2010 6 647 520470 4814492 291 40
0:00:41 4/16/2010 4 16 2010 0 657 520306 4814492 292 24
18:00:43 4/1/2010 4 1 2010 18 801 520290 4814492 292 24
22:00:56 2/3/2010 2 3 2010 22 647 520292 4814493 292 24
22:00:48 12/12/2010 12 12 2010 22 653 520627 4814494 291 40
4:00:26 2/2/2010 2 2 2010 4 647 520459 4814494 291 40
16:00:53 2/7/2011 2 7 2011 16 653 520380 4814494 292 24
18:00:53 5/4/2009 5 4 2009 18 646 520177 4814494 292 24
2:01:24 4/2/2010 4 2 2010 2 657 520945 4814496 290 39



22:20:25 4/5/2013 4 5 2013 22 657 520751 4814496 291 40
10:00:53 11/23/2010 11 23 2010 10 801 521456 4814498 289 39
22:00:55 12/18/2010 12 18 2010 22 655 520328 4814494 292 24
10:00:48 1/24/2013 1 24 2013 10 665 520553 4814496 291 40
18:00:26 4/12/2010 4 12 2010 18 657 520384 4814496 292 24
14:00:47 2/7/2011 2 7 2011 14 653 520378 4814497 292 24
0:00:54 4/17/2011 4 17 2011 0 657 521280 4814500 289 39
2:00:47 4/18/2010 4 18 2010 2 657 520936 4814500 290 39
2:02:54 4/12/2010 4 12 2010 2 653 521263 4814501 289 39
2:01:18 3/10/2014 3 10 2014 2 914 520538 4814499 291 40
22:00:47 4/14/2010 4 14 2010 22 643 520948 4814501 290 39
8:01:01 3/29/2010 3 29 2010 8 657 521090 4814501 290 39
8:01:18 12/10/2013 12 10 2013 8 908 521293 4814502 289 39
18:01:19 12/14/2010 12 14 2010 18 646 520681 4814500 291 40
0:00:53 2/3/2010 2 3 2010 0 646 520628 4814500 291 40
2:00:39 2/8/2010 2 8 2010 2 647 520519 4814500 291 40
22:00:34 4/18/2012 4 18 2012 22 674 520283 4814499 292 24
0:00:53 2/3/2010 2 3 2010 0 647 520454 4814500 291 40
18:00:42 12/14/2010 12 14 2010 18 653 520308 4814500 292 24
8:00:41 12/13/2010 12 13 2010 8 650 521214 4814504 290 39
18:00:53 12/12/2010 12 12 2010 18 646 520290 4814501 292 24
16:00:41 1/31/2012 1 31 2012 16 657 520624 4814502 291 40
2:00:56 2/2/2010 2 2 2010 2 647 520463 4814502 291 40
18:00:52 3/28/2009 3 28 2009 18 640 520477 4814502 291 40
2:00:47 4/5/2010 4 5 2010 2 657 521069 4814504 290 39
2:00:32 2/3/2010 2 3 2010 2 647 520459 4814502 291 40
6:00:19 4/17/2010 4 17 2010 6 657 520606 4814503 291 40
16:00:25 2/22/2011 2 22 2011 16 641 520732 4814504 291 40
0:00:54 4/9/2012 4 9 2012 0 657 520824 4814505 291 40
12:00:55 4/1/2011 4 1 2011 12 653 520317 4814504 292 24
12:00:48 3/6/2009 3 6 2009 12 634 520738 4814505 291 40
2:00:42 4/22/2012 4 22 2012 2 657 520377 4814504 292 24
0:00:55 4/1/2014 4 1 2014 0 914 520796 4814506 291 40
4:00:54 3/10/2014 3 10 2014 4 914 520763 4814507 291 40
18:00:44 12/31/2011 12 31 2011 18 658 520690 4814507 291 40
22:00:48 4/29/2010 4 29 2010 22 657 520785 4814508 291 40
18:00:44 12/14/2010 12 14 2010 18 655 520232 4814506 292 24
6:00:53 4/11/2010 4 11 2010 6 653 521237 4814510 289 39
20:01:17 4/9/2012 4 9 2012 20 665 520209 4814507 292 24
14:00:56 3/26/2011 3 26 2011 14 653 520480 4814508 291 40
2:00:53 1/16/2012 1 16 2012 2 641 520850 4814509 290 39
18:00:12 4/26/2008 4 26 2008 18 636 520560 4814508 291 40
4:18:17 4/5/2013 4 5 2013 4 657 521361 4814511 289 39
0:00:50 4/19/2012 4 19 2012 0 674 520214 4814508 292 24
16:00:49 3/30/2011 3 30 2011 16 653 520210 4814508 292 24
18:00:56 3/14/2011 3 14 2011 18 641 520718 4814510 291 40
22:00:55 4/12/2012 4 12 2012 22 672 520930 4814510 290 39
14:00:47 3/26/2011 3 26 2011 14 641 520684 4814510 291 40
0:50:47 12/3/2013 12 3 2013 0 657 520154 4814508 292 24
6:00:54 3/23/2009 3 23 2009 6 641 520617 4814509 291 40
18:00:55 1/31/2012 1 31 2012 18 657 520593 4814510 291 40
18:00:53 4/19/2012 4 19 2012 18 672 520329 4814509 292 24
4:01:11 2/8/2010 2 8 2010 4 647 520515 4814511 291 40
4:00:27 4/22/2012 4 22 2012 4 657 520376 4814511 292 24



12:00:44 4/1/2011 4 1 2011 12 659 520234 4814511 292 24
0:00:41 2/2/2010 2 2 2010 0 647 520460 4814512 291 40
0:00:54 12/13/2010 12 13 2010 0 653 520621 4814513 291 40
4:00:53 3/31/2011 3 31 2011 4 641 520467 4814512 291 40
18:00:59 4/22/2010 4 22 2010 18 657 520712 4814513 291 40
22:00:53 4/8/2012 4 8 2012 22 657 520818 4814514 291 40
14:00:15 3/5/2009 3 5 2009 14 634 520708 4814514 291 40
6:29:56 5/9/2013 5 9 2013 6 657 521299 4814516 289 39
22:00:53 4/16/2012 4 16 2012 22 672 520607 4814514 291 40
18:00:44 4/28/2011 4 28 2011 18 665 520228 4814514 292 24
6:00:36 3/31/2011 3 31 2011 6 641 520472 4814515 291 40
18:00:53 4/13/2010 4 13 2010 18 646 520457 4814516 291 40
2:01:41 3/21/2013 3 21 2013 2 677 521313 4814519 289 39
10:01:32 4/1/2011 4 1 2011 10 657 520157 4814515 292 24
22:00:55 1/26/2013 1 26 2013 22 675 520458 4814517 291 40
18:00:54 5/1/2009 5 1 2009 18 639 520162 4814517 292 24
18:00:45 3/6/2012 3 6 2012 18 641 520708 4814519 291 40
18:02:00 12/12/2013 12 12 2013 18 914 520522 4814518 291 40
18:00:47 4/2/2009 4 2 2009 18 637 520429 4814519 291 40
0:00:56 2/8/2010 2 8 2010 0 647 520591 4814520 291 40
16:00:55 3/26/2011 3 26 2011 16 641 520691 4814521 291 40
2:00:54 2/1/2010 2 1 2010 2 646 520307 4814520 285 40
20:00:53 1/26/2013 1 26 2013 20 675 520460 4814521 284 40
22:01:23 12/10/2009 12 10 2009 22 646 520029 4814520 285 40
0:49:42 4/5/2014 4 5 2014 0 657 520847 4814522 290 39
16:00:53 1/25/2011 1 25 2011 16 653 520486 4814521 284 40
0:00:53 4/18/2012 4 18 2012 0 674 521096 4814523 290 39
20:01:10 12/9/2013 12 9 2013 20 914 520804 4814523 284 40
16:00:57 3/30/2011 3 30 2011 16 647 520196 4814521 285 40
14:00:51 4/12/2011 4 12 2011 14 647 520174 4814521 285 40
8:00:53 12/27/2010 12 27 2010 8 655 520318 4814522 285 40
22:01:13 4/11/2010 4 11 2010 22 656 521091 4814525 290 39
0:00:54 3/17/2009 3 17 2009 0 638 520904 4814525 283 40
18:00:52 4/11/2010 4 11 2010 18 653 520391 4814523 285 40
8:00:53 2/2/2010 2 2 2010 8 647 520456 4814524 284 40
14:01:08 3/27/2011 3 27 2011 14 647 520380 4814524 285 40
6:01:05 4/21/2013 4 21 2013 6 679 519916 4814522 286 40
0:01:17 4/20/2013 4 20 2013 0 679 519869 4814522 286 40
18:01:12 4/4/2010 4 4 2010 18 643 519985 4814523 286 40
16:00:53 4/16/2011 4 16 2011 16 647 520588 4814525 284 40
0:01:19 4/18/2012 4 18 2012 0 672 521082 4814527 283 40
18:00:47 3/25/2012 3 25 2012 18 673 520604 4814527 284 40
14:00:54 12/13/2010 12 13 2010 14 653 520167 4814526 285 40
2:01:10 4/2/2010 4 2 2010 2 647 519580 4814524 287 22
0:01:07 12/16/2010 12 16 2010 0 653 520289 4814527 285 40
4:00:54 4/3/2011 4 3 2011 4 653 520393 4814528 285 40
22:00:50 3/5/2011 3 5 2011 22 647 520799 4814529 284 40
18:00:48 12/15/2010 12 15 2010 18 653 520303 4814527 285 40
8:00:42 1/25/2013 1 25 2013 8 665 520732 4814529 284 40
18:01:04 4/2/2010 4 2 2010 18 643 520013 4814527 286 40
10:00:48 3/31/2011 3 31 2011 10 657 520360 4814528 285 40
18:00:56 4/16/2012 4 16 2012 18 672 520095 4814528 285 40
14:00:43 4/1/2011 4 1 2011 14 654 520290 4814528 285 40
12:00:54 3/26/2011 3 26 2011 12 647 520480 4814529 284 40



22:00:51 12/15/2010 12 15 2010 22 653 520298 4814529 285 40
18:00:53 4/3/2010 4 3 2010 18 647 520730 4814530 284 40
0:00:45 3/27/2012 3 27 2012 0 674 521205 4814532 283 40
18:01:11 4/27/2010 4 27 2010 18 656 520358 4814529 285 40
18:00:50 1/30/2011 1 30 2011 18 653 520635 4814530 284 40
6:01:01 3/10/2014 3 10 2014 6 914 520724 4814531 284 40
2:00:54 4/15/2011 4 15 2011 2 667 521106 4814532 283 40
0:01:08 4/6/2010 4 6 2010 0 654 520532 4814531 284 40
18:00:53 4/2/2010 4 2 2010 18 647 520002 4814530 286 40
20:00:42 4/19/2013 4 19 2013 20 679 519862 4814529 286 40
22:00:53 4/2/2010 4 2 2010 22 643 520300 4814531 285 40
2:00:54 4/15/2011 4 15 2011 2 657 521134 4814534 283 40
22:00:49 11/20/2010 11 20 2010 22 657 519711 4814529 286 40
4:00:54 3/31/2011 3 31 2011 4 647 520468 4814533 284 40
18:00:24 3/31/2009 3 31 2009 18 647 520381 4814532 285 40
18:00:53 5/4/2010 5 4 2010 18 657 520477 4814533 284 40
22:01:23 3/10/2013 3 10 2013 22 679 520726 4814534 284 40
8:00:41 2/3/2010 2 3 2010 8 646 520704 4814534 284 40
18:00:42 4/21/2010 4 21 2010 18 657 520803 4814534 284 40
0:00:54 12/9/2009 12 9 2009 0 646 520699 4814534 284 40
8:01:06 12/10/2013 12 10 2013 8 914 521310 4814536 282 40
16:00:42 4/19/2012 4 19 2012 16 674 520565 4814534 284 40
2:00:22 12/13/2010 12 13 2010 2 653 520563 4814534 284 40
6:00:54 4/29/2011 4 29 2011 6 657 521004 4814536 283 40
2:00:48 4/15/2010 4 15 2010 2 657 520928 4814535 283 40
16:00:48 1/26/2013 1 26 2013 16 665 520900 4814535 283 40
18:00:47 4/11/2010 4 11 2010 18 643 520023 4814533 285 40
14:00:43 3/6/2009 3 6 2009 14 634 520706 4814535 284 40
0:00:49 4/10/2008 4 10 2008 0 634 520927 4814537 283 40
16:00:48 4/2/2009 4 2 2009 16 639 520773 4814537 284 40
20:00:54 3/20/2014 3 20 2014 20 914 520843 4814537 283 40
18:00:12 1/26/2013 1 26 2013 18 665 520870 4814538 283 40
16:00:54 2/22/2014 2 22 2014 16 671 520830 4814538 283 40
6:00:15 3/31/2011 3 31 2011 6 647 520473 4814537 284 40
18:00:48 12/12/2010 12 12 2010 18 653 520637 4814538 284 40
4:00:54 3/27/2012 3 27 2012 4 674 521184 4814540 283 40
2:00:26 3/30/2009 3 30 2009 2 643 520952 4814539 283 40
10:00:55 3/27/2011 3 27 2011 10 653 520352 4814538 285 40
0:01:23 4/22/2013 4 22 2013 0 679 519658 4814536 286 40
8:01:53 12/10/2013 12 10 2013 8 671 521355 4814541 282 40
10:00:56 12/10/2013 12 10 2013 10 658 521432 4814542 282 40
4:00:53 3/31/2011 3 31 2011 4 657 520469 4814539 284 40
2:00:47 4/21/2013 4 21 2013 2 679 519910 4814538 286 40
4:01:11 4/21/2013 4 21 2013 4 679 519902 4814538 286 40
12:00:43 4/1/2011 4 1 2011 12 654 520292 4814539 285 40
2:01:53 4/25/2010 4 25 2010 2 643 519716 4814537 286 40
6:00:55 4/20/2012 4 20 2012 6 671 520864 4814541 283 40
12:00:39 4/9/2011 4 9 2011 12 667 520637 4814540 284 40
10:00:48 3/20/2009 3 20 2009 10 641 520245 4814539 285 40
12:14:56 3/26/2014 3 26 2014 12 657 520375 4814540 285 40
22:00:47 4/5/2010 4 5 2010 22 643 520261 4814540 285 40
22:00:45 2/7/2010 2 7 2010 22 647 520592 4814541 284 40
18:00:48 3/31/2011 3 31 2011 18 659 520706 4814541 284 40
18:00:44 3/21/2013 3 21 2013 18 657 520217 4814540 285 40



4:00:53 4/29/2011 4 29 2011 4 657 521078 4814543 283 40
18:00:23 4/11/2010 4 11 2010 18 656 520607 4814542 284 40
6:00:59 4/20/2013 4 20 2013 6 679 519657 4814539 286 40
18:00:47 4/4/2010 4 4 2010 18 657 520790 4814543 284 40
22:00:56 4/18/2013 4 18 2013 22 679 519760 4814540 286 40
14:00:53 3/27/2011 3 27 2011 14 653 520354 4814542 285 40
18:00:23 4/16/2010 4 16 2010 18 657 520549 4814543 284 40
22:00:48 2/22/2014 2 22 2014 22 914 520648 4814543 284 40
14:00:50 3/27/2011 3 27 2011 14 641 520353 4814543 285 40
14:00:44 4/9/2011 4 9 2011 14 667 520616 4814544 284 40
16:00:41 12/13/2010 12 13 2010 16 653 520160 4814542 285 40
14:00:41 4/1/2011 4 1 2011 14 659 520132 4814542 285 40
14:00:49 4/1/2011 4 1 2011 14 653 520278 4814543 285 40
0:00:54 4/21/2010 4 21 2010 0 643 519721 4814541 286 40
8:00:41 2/5/2010 2 5 2010 8 647 520537 4814544 284 40
16:00:25 4/1/2011 4 1 2011 16 659 520134 4814543 285 40
2:00:50 1/30/2013 1 30 2013 2 675 519886 4814542 286 40
12:00:54 3/27/2011 3 27 2011 12 647 520369 4814544 285 40
6:00:26 4/19/2010 4 19 2010 6 643 519881 4814542 286 40
22:02:17 3/31/2013 3 31 2013 22 657 520279 4814544 285 40
12:00:29 4/1/2011 4 1 2011 12 641 520196 4814544 285 40
2:00:50 5/5/2010 5 5 2010 2 656 520901 4814546 283 40
0:00:56 12/13/2010 12 13 2010 0 646 520764 4814546 284 40
0:00:53 4/30/2010 4 30 2010 0 657 520057 4814545 285 40
22:00:42 3/31/2014 3 31 2014 22 914 520842 4814547 283 40
4:00:20 4/27/2011 4 27 2011 4 665 520903 4814548 283 40
12:00:24 3/27/2011 3 27 2011 12 641 520353 4814546 285 40
22:00:55 12/13/2010 12 13 2010 22 657 520393 4814547 285 40
4:01:18 12/3/2013 12 3 2013 4 914 520546 4814547 284 40
21:00:47 4/2/2010 4 2 2010 21 801 520293 4814547 285 40
2:00:54 3/29/2009 3 29 2009 2 641 520763 4814548 284 40
22:03:09 12/15/2009 12 15 2009 22 639 521405 4814551 282 40
12:00:43 3/27/2011 3 27 2011 12 657 520395 4814548 285 40
12:01:11 4/16/2011 4 16 2011 12 647 520719 4814549 284 40
4:00:47 4/20/2012 4 20 2012 4 671 520867 4814549 283 40
6:00:42 3/31/2011 3 31 2011 6 657 520479 4814549 284 40
2:00:53 12/13/2010 12 13 2010 2 646 520768 4814550 284 40
5:25:42 4/24/2013 4 24 2013 5 657 520835 4814550 283 40
12:00:53 2/8/2011 2 8 2011 12 653 520352 4814549 285 40
18:00:24 3/19/2011 3 19 2011 18 647 520963 4814551 283 40
14:01:12 3/28/2011 3 28 2011 14 641 520284 4814549 285 40
10:00:53 3/31/2011 3 31 2011 10 647 520458 4814550 284 40
18:00:20 4/26/2011 4 26 2011 18 657 520230 4814549 285 40
2:01:09 4/19/2013 4 19 2013 2 679 519811 4814548 286 40
12:00:57 4/16/2011 4 16 2011 12 657 520749 4814551 284 40
18:01:24 4/3/2010 4 3 2010 18 643 520755 4814551 284 40
0:00:48 4/18/2010 4 18 2010 0 643 520760 4814551 284 40
16:00:15 3/6/2009 3 6 2009 16 634 520718 4814551 284 40
6:00:38 4/10/2011 4 10 2011 6 647 520708 4814551 284 40
2:00:53 5/8/2011 5 8 2011 2 667 520891 4814552 283 40
2:00:41 4/21/2012 4 21 2012 2 671 521280 4814554 282 40
4:00:58 4/5/2010 4 5 2010 4 657 520946 4814553 283 40
12:00:20 3/22/2009 3 22 2009 12 641 520455 4814551 284 40
6:00:54 12/13/2010 12 13 2010 6 653 520360 4814551 285 40



22:01:11 4/29/2010 4 29 2010 22 656 520932 4814553 283 40
18:01:46 3/14/2012 3 14 2012 18 641 520254 4814551 285 40
22:00:48 4/17/2010 4 17 2010 22 643 520758 4814552 284 40
8:01:11 11/23/2010 11 23 2010 8 654 521289 4814554 282 40
10:00:53 12/21/2013 12 21 2013 10 658 520550 4814552 284 40
6:00:13 4/18/2010 4 18 2010 6 657 520990 4814553 283 40
18:00:43 4/13/2010 4 13 2010 18 656 520538 4814552 284 40
0:00:49 4/21/2012 4 21 2012 0 671 521278 4814555 282 40
2:00:54 12/3/2010 12 3 2010 2 657 519718 4814550 286 40
18:00:24 4/16/2010 4 16 2010 18 643 520375 4814552 285 40
18:00:42 12/13/2010 12 13 2010 18 655 519761 4814550 286 40
20:00:53 12/7/2013 12 7 2013 20 908 520831 4814554 283 40
6:00:54 4/17/2010 4 17 2010 6 643 520168 4814552 285 40
6:01:53 12/10/2013 12 10 2013 6 908 521317 4814555 282 40
6:00:27 4/3/2011 4 3 2011 6 653 520355 4814553 285 40
18:00:53 3/16/2012 3 16 2012 18 641 520258 4814553 285 40
18:00:50 3/25/2011 3 25 2011 18 647 520910 4814555 283 40
14:00:50 3/5/2009 3 5 2009 14 635 520722 4814554 284 40
2:01:43 4/16/2011 4 16 2011 2 654 521325 4814556 282 40
10:00:42 3/20/2009 3 20 2009 10 635 520235 4814553 285 40
18:00:48 2/2/2010 2 2 2010 18 647 520435 4814554 284 40
10:00:53 5/5/2009 5 5 2009 10 640 520386 4814554 285 40
18:00:54 2/1/2010 2 1 2010 18 647 520435 4814554 284 40
16:00:42 4/1/2011 4 1 2011 16 653 520278 4814554 285 40
6:00:26 11/20/2010 11 20 2010 6 657 520740 4814556 284 40
18:00:54 2/7/2011 2 7 2011 18 653 520464 4814555 284 40
2:01:23 5/2/2009 5 2 2009 2 639 520495 4814555 284 40
18:00:50 4/17/2011 4 17 2011 18 657 519672 4814553 286 40
22:00:54 1/26/2013 1 26 2013 22 665 520852 4814556 283 40
6:00:53 3/31/2010 3 31 2010 6 643 521113 4814557 283 40
6:00:30 12/1/2013 12 1 2013 6 914 520373 4814555 285 40
20:00:54 4/16/2012 4 16 2012 20 657 520449 4814556 284 40
0:00:55 4/18/2010 4 18 2010 0 657 520799 4814557 284 40
23:24:18 4/23/2013 4 23 2013 23 657 520627 4814557 284 40
22:00:48 4/5/2010 4 5 2010 22 654 520441 4814556 284 40
2:01:24 4/19/2010 4 19 2010 2 656 520947 4814558 283 40
10:01:11 12/28/2011 12 28 2011 10 641 521352 4814559 282 40
8:00:49 11/20/2010 11 20 2010 8 653 520664 4814558 284 40
0:00:41 4/21/2010 4 21 2010 0 656 520891 4814559 283 40
4:00:41 3/21/2013 3 21 2013 4 658 520841 4814559 283 40
23:38:50 4/26/2013 4 26 2013 23 657 520220 4814557 285 40
18:01:12 12/14/2010 12 14 2010 18 646 520402 4814558 285 40
4:00:54 4/18/2010 4 18 2010 4 657 520942 4814559 283 40
18:00:54 3/26/2011 3 26 2011 18 647 520908 4814559 283 40
0:00:53 4/27/2010 4 27 2010 0 657 519767 4814556 286 40
0:00:56 12/11/2009 12 11 2009 0 646 519972 4814557 286 40
18:00:43 3/28/2009 3 28 2009 18 643 520446 4814558 284 40
6:00:22 11/20/2010 11 20 2010 6 646 520758 4814559 284 40
18:00:55 4/14/2011 4 14 2011 18 657 520795 4814560 284 40
16:00:44 1/30/2011 1 30 2011 16 653 520726 4814560 284 40
10:00:23 3/31/2011 3 31 2011 10 641 520325 4814559 285 40
22:00:47 1/25/2013 1 25 2013 22 665 520813 4814560 284 40
14:00:48 4/9/2009 4 9 2009 14 643 520637 4814560 284 40
18:00:53 3/31/2011 3 31 2011 18 647 520296 4814559 285 40



22:01:12 4/17/2010 4 17 2010 22 657 520787 4814561 284 40
2:00:53 5/8/2011 5 8 2011 2 657 520875 4814561 283 40
16:00:56 3/24/2012 3 24 2012 16 672 520320 4814560 285 40
14:00:53 4/17/2012 4 17 2012 14 674 520106 4814559 285 40
22:00:54 2/1/2010 2 1 2010 22 647 520434 4814560 284 40
12:00:36 3/27/2011 3 27 2011 12 653 520355 4814560 285 40
22:00:53 4/4/2010 4 4 2010 22 657 520833 4814562 283 40
2:01:06 4/11/2010 4 11 2010 2 643 520001 4814559 286 40
2:00:35 3/6/2011 3 6 2011 2 653 520808 4814562 284 40
8:00:53 1/31/2011 1 31 2011 8 653 520750 4814562 284 40
8:00:17 2/4/2010 2 4 2010 8 647 520321 4814561 285 40
6:00:53 4/27/2011 4 27 2011 6 657 520773 4814562 284 40
20:00:53 12/9/2013 12 9 2013 20 908 520799 4814562 284 40
0:00:54 3/27/2012 3 27 2012 0 673 521320 4814564 282 40
20:00:42 1/26/2013 1 26 2013 20 665 520854 4814563 283 40
4:00:54 12/3/2010 12 3 2010 4 657 519577 4814559 287 22
18:00:54 3/17/2012 3 17 2012 18 658 519649 4814560 286 40
6:00:23 12/30/2011 12 30 2011 6 658 520377 4814562 285 40
2:00:50 1/31/2011 1 31 2011 2 653 520750 4814563 284 40
6:01:12 3/29/2009 3 29 2009 6 641 520773 4814564 284 40
18:00:47 4/20/2010 4 20 2010 18 643 519866 4814561 286 40
18:00:53 3/31/2010 3 31 2010 18 656 520736 4814564 284 40
22:00:53 4/12/2010 4 12 2010 22 656 520800 4814565 284 40
6:01:18 1/31/2011 1 31 2011 6 653 520749 4814565 284 40
22:00:47 3/28/2010 3 28 2010 22 657 520787 4814565 284 40
4:00:55 4/19/2010 4 19 2010 4 656 520954 4814566 283 40
4:00:56 3/29/2009 3 29 2009 4 641 520777 4814565 284 40
8:00:50 11/20/2010 11 20 2010 8 646 520394 4814564 285 40
18:00:53 4/19/2010 4 19 2010 18 656 519785 4814563 286 40
6:50:25 4/5/2014 4 5 2014 6 657 520652 4814565 284 40
20:00:54 2/22/2014 2 22 2014 20 914 520483 4814565 284 40
6:00:41 3/30/2010 3 30 2010 6 657 520811 4814566 284 40
6:00:55 3/29/2012 3 29 2012 6 657 520011 4814564 286 40
16:01:18 4/18/2012 4 18 2012 16 672 520556 4814566 284 40
18:00:43 4/17/2010 4 17 2010 18 643 520184 4814565 285 40
0:00:32 3/30/2012 3 30 2012 0 657 519882 4814564 286 40
22:01:54 4/22/2010 4 22 2010 22 643 520794 4814567 284 40
16:00:53 3/31/2010 3 31 2010 16 643 520766 4814567 284 40
8:00:46 2/9/2011 2 9 2011 8 653 520571 4814566 284 40
0:00:32 4/14/2011 4 14 2011 0 657 519688 4814564 286 40
18:00:53 4/1/2011 4 1 2011 18 653 520284 4814565 285 40
2:00:56 1/28/2013 1 28 2013 2 675 520915 4814568 283 40
2:00:21 12/14/2009 12 14 2009 2 639 520985 4814568 283 40
18:00:39 12/13/2010 12 13 2010 18 657 520396 4814566 285 40
0:00:54 4/12/2010 4 12 2010 0 643 521133 4814569 283 40
2:01:19 4/2/2010 4 2 2010 2 643 519894 4814565 286 40
18:00:42 3/31/2010 3 31 2010 18 657 520766 4814568 284 40
0:01:00 4/26/2010 4 26 2010 0 657 519658 4814564 286 40
16:00:41 1/24/2013 1 24 2013 16 665 520284 4814566 285 40
0:00:35 1/31/2011       1       31      2011    0       653     520755  4814568 284     40
14:00:47        1/30/2011       1       30      2011    14      653     520750  4814568 284     40
0:00:54 1/28/2013       1       28      2013    0       675     520917  4814568 283     40
18:00:27        4/20/2013       4       20      2013    18      679     520714  4814568 284     40
4:00:15 1/31/2011       1       31      2011    4       653     520748  4814568 284     40



12:15:41        3/9/2013        3       9       2013    12      641     520740  4814568 284     40
0:00:57 12/14/2010      12      14      2010    0       655     519787  4814565 286     40
6:00:47 4/27/2011       4       27      2011    6       665     520925  4814569 283     40
0:01:12 4/23/2010       4       23      2010    0       643     520781  4814568 284     40
8:00:55 12/16/2013      12      16      2013    8       908     521546  4814571 282     40
4:00:52 12/14/2010      12      14      2010    4       653     520155  4814567 285     40
0:22:55 4/27/2014       4       27      2014    0       657     519862  4814566 286     40
6:00:11 4/23/2010       4       23      2010    6       643     520354  4814567 285     40
18:01:11        3/20/2011       3       20      2011    18      641     519930  4814566 286     40
22:00:56        4/20/2010       4       20      2010    22      656     520819  4814569 284     40
16:00:48        4/2/2009        4       2       2009    16      640     520952  4814569 283     40
0:00:54 4/19/2013       4       19      2013    0       679     519813  4814566 286     40
8:00:54 3/25/2009       3       25      2009    8       646     520315  4814568 285     40
16:00:25        4/9/2009        4       9       2009    16      643     520781  4814569 284     40
22:00:53        12/15/2009      12      15      2009    22      646     521474  4814572 282     40
18:00:54        5/7/2011        5       7       2011    18      657     520638  4814569 284     40
4:00:53 12/30/2011      12      30      2011    4       658     520390  4814568 285     40
18:00:36        4/6/2010        4       6       2010    18      643     520638  4814569 284     40
20:00:54        4/12/2012       4       12      2012    20      657     520826  4814570 284     40
18:00:44        3/28/2011       3       28      2011    18      653     520160  4814568 285     40
10:01:54        1/15/2012       1       15      2012    10      641     520234  4814568 285     40
0:01:17 3/29/2010       3       29      2010    0       657     520790  4814570 284     40
18:00:49        5/8/2011        5       8       2011    18      665     520214  4814569 285     40
4:00:41 4/18/2009       4       18      2009    4       634     520937  4814571 283     40
22:00:54        2/2/2010        2       2       2010    22      647     520435  4814570 284     40
20:00:48        12/7/2013       12      7       2013    20      914     520807  4814571 284     40
2:00:53 5/12/2011       5       12      2011    2       657     519972  4814569 286     40
18:00:53        4/26/2011       4       26      2011    18      665     520498  4814570 284     40
0:00:53 12/14/2010      12      14      2010    0       657     520412  4814570 285     40
12:00:37        4/9/2009        4       9       2009    12      639     520641  4814571 284     40
20:01:04        12/8/2013       12      8       2013    20      908     520763  4814572 284     40
2:00:53 12/16/2009      12      16      2009    2       646     520944  4814572 283     40
18:00:41        3/27/2011       3       27      2011    18      653     520883  4814572 283     40
6:00:41 3/29/2009       3       29      2009    6       643     520821  4814572 284     40
4:00:54 12/29/2011      12      29      2011    4       657     520405  4814572 285     40
18:00:20        3/28/2009       3       28      2009    18      643     520623  4814572 284     40
18:00:53        3/20/2011       3       20      2011    18      641     519847  4814570 286     40
18:00:43        11/25/2010      11      25      2010    18      657     519580  4814570 287     22
16:00:37        4/27/2011       4       27      2011    16      657     519917  4814571 286     40
6:00:54 12/10/2013      12      10      2013    6       914     521302  4814575 282     40
18:00:53        3/5/2009        3       5       2009    18      635     520789  4814574 284     40
22:00:54        4/16/2012       4       16      2012    22      674     520555  4814573 284     40
22:00:53        4/18/2010       4       18      2010    22      656     520809  4814574 284     40
18:00:27        4/1/2010        4       1       2010    18      657     520806  4814574 284     40
2:00:32 4/18/2009       4       18      2009    2       634     520943  4814575 283     40
2:00:49 3/16/2012       3       16      2012    2       657     520277  4814574 285     40
2:00:48 4/24/2010       4       24      2010    2       657     520966  4814576 283     40
18:00:23        4/16/2010       4       16      2010    18      656     520587  4814575 284     40
6:09:25 2/23/2014       2       23      2014    6       657     520914  4814576 283     40
18:00:43        12/29/2011      12      29      2011    18      658     520640  4814576 284     40
4:00:47 12/13/2010      12      13      2010    4       657     520508  4814575 284     40
2:00:50 4/19/2012       4       19      2012    2       657     519652  4814573 286     40
14:01:18        4/12/2011       4       12      2011    14      667     520081  4814574 285     40
18:00:39        3/20/2011       3       20      2011    18      653     519820  4814574 286     40



4:00:53 4/13/2012       4       13      2012    4       674     520743  4814577 284     40
18:00:56        4/8/2010        4       8       2010    18      657     520780  4814577 284     40
4:00:44 3/29/2009       3       29      2009    4       643     520822  4814577 284     40
18:00:57        12/13/2009      12      13      2009    18      639     521352  4814579 282     40
18:00:15        4/29/2010       4       29      2010    18      657     520369  4814576 285     40
4:00:25 4/19/2012       4       19      2012    4       657     519852  4814574 286     40
6:00:51 11/19/2010      11      19      2010    6       640     520837  4814577 283     40
18:00:54        3/26/2011       3       26      2011    18      653     520856  4814578 283     40
18:42:55        5/11/2013       5       11      2013    18      657     521571  4814580 282     40
18:00:42        4/27/2010       4       27      2010    18      657     519987  4814575 286     40
18:00:55        11/20/2010      11      20      2010    18      657     519720  4814575 286     40
14:00:56        2/22/2011       2       22      2011    14      641     520762  4814578 284     40
8:00:53 1/5/2010        1       5       2010    8       646     521520  4814580 282     40
4:00:53 4/28/2010       4       28      2010    4       657     519768  4814575 286     40
2:01:23 4/19/2010       4       19      2010    2       643     519858  4814576 286     40
6:00:56 4/13/2012       4       13      2012    6       674     520738  4814579 284     40
2:00:47 3/6/2011        3       6       2011    2       647     520835  4814579 283     40
2:00:15 4/29/2011       4       29      2011    2       657     521105  4814580 283     40
6:00:58 1/24/2013       1       24      2013    6       675     521068  4814580 283     40
6:01:11 11/19/2010      11      19      2010    6       646     520776  4814580 284     40
10:00:23        3/27/2011       3       27      2011    10      647     520318  4814579 285     40
12:01:29        3/13/2013       3       13      2013    12      679     520621  4814580 284     40
0:00:53 4/19/2010       4       19      2010    0       656     520842  4814581 283     40
4:00:45 4/26/2011       4       26      2011    4       665     520882  4814581 283     40
4:00:48 3/16/2012       3       16      2012    4       657     520259  4814579 285     40
16:01:41        3/31/2010       3       31      2010    16      647     520634  4814581 284     40
4:00:48 4/24/2010       4       24      2010    4       657     520962  4814582 283     40
14:00:54        3/27/2011       3       27      2011    14      657     520525  4814580 284     40
16:00:48        4/10/2011       4       10      2011    16      657     520804  4814581 284     40
18:00:25        12/10/2009      12      10      2009    18      646     519839  4814578 286     40
18:01:12        12/13/2010      12      13      2010    18      657     520380  4814580 285     40
8:00:41 11/20/2010      11      20      2010    8       657     520315  4814580 285     40
18:00:48        3/25/2011       3       25      2011    18      653     520842  4814582 283     40
18:00:43        4/27/2011       4       27      2011    18      654     520540  4814581 284     40
18:00:54        3/21/2009       3       21      2009    18      641     520619  4814582 284     40
4:00:42 12/15/2009      12      15      2009    4       639     521317  4814584 282     40
4:01:38 3/21/2013       3       21      2013    4       677     521327  4814584 282     40
14:00:49        1/25/2011       1       25      2011    14      653     520394  4814582 285     40
6:01:47 4/28/2011       4       28      2011    6       665     521031  4814584 283     40
2:00:41 12/30/2011      12      30      2011    2       657     520423  4814582 285     40
14:01:23        2/5/2011        2       5       2011    14      653     520482  4814582 284     40
10:00:41        4/1/2011        4       1       2011    10      647     520277  4814582 285     40
18:00:43        3/15/2012       3       15      2012    18      657     520525  4814583 284     40
4:01:12 12/14/2009      12      14      2009    4       639     520966  4814584 283     40
18:00:41        3/28/2009       3       28      2009    18      641     520617  4814583 284     40
16:00:48        3/15/2012       3       15      2012    16      657     520521  4814583 284     40
8:00:29 12/13/2010      12      13      2010    8       655     520353  4814583 285     40
12:00:57        1/25/2011       1       25      2011    12      653     520395  4814583 285     40
6:00:55 4/26/2011       4       26      2011    6       665     520876  4814585 283     40
2:00:36 2/2/2010        2       2       2010    2       646     520625  4814584 284     40
6:00:54 12/15/2009      12      15      2009    6       639     521309  4814586 282     40
4:00:50 12/30/2011      12      30      2011    4       657     520425  4814583 284     40
10:00:53        3/17/2011       3       17      2011    10      647     519862  4814582 286     40
22:01:23        4/18/2011       4       18      2011    22      657     521390  4814587 282     40



10:00:53        3/20/2011       3       20      2011    10      647     519812  4814582 286     40
0:01:17 12/14/2010      12      14      2010    0       654     520404  4814584 285     40
2:01:12 4/28/2010       4       28      2010    2       656     519844  4814582 286     40
18:00:47        4/27/2011       4       27      2011    18      657     519900  4814582 286     40
18:00:29        3/17/2012       3       17      2012    18      665     519713  4814582 286     40
0:01:12 3/20/2011       3       20      2011    0       653     521168  4814586 283     40
18:00:39        3/3/2011        3       3       2011    18      657     520923  4814586 283     40
16:00:48        12/14/2010      12      14      2010    16      653     520125  4814584 285     40
18:00:54        3/31/2009       3       31      2009    18      641     520373  4814585 285     40
22:00:47        4/4/2008        4       4       2008    22      631     520997  4814587 283     40
8:00:55 2/3/2010        2       3       2010    8       647     520428  4814585 284     40
10:00:14        4/12/2011       4       12      2011    10      647     520194  4814584 285     40
8:00:43 12/27/2010      12      27      2010    8       653     520370  4814585 285     40
8:00:53 2/1/2010        2       1       2010    8       646     520416  4814585 285     40
20:00:54        12/10/2013      12      10      2013    20      914     520206  4814585 285     40
22:00:49        4/19/2009       4       19      2009    22      639     520962  4814587 283     40
14:01:24        3/31/2010       3       31      2010    14      643     520784  4814587 284     40
0:03:07 4/30/2010       4       30      2010    0       656     520092  4814585 285     40
6:01:53 3/30/2012       3       30      2012    6       672     521337  4814589 282     40
6:00:38 12/29/2011      12      29      2011    6       657     520401  4814587 285     40
6:00:53 11/22/2010      11      22      2010    6       640     519718  4814585 286     40
18:00:42        4/18/2010       4       18      2010    18      643     519953  4814586 286     40
6:01:50 12/10/2013      12      10      2013    6       671     521346  4814591 282     40
2:00:46 4/11/2010       4       11      2010    2       656     520945  4814590 283     40
18:00:48        12/15/2010      12      15      2010    18      653     520209  4814587 285     40
18:00:56        3/18/2013       3       18      2013    18      657     520965  4814590 283     40
12:00:41        3/26/2011       3       26      2011    12      653     520305  4814588 285     40
18:00:24        4/6/2010        4       6       2010    18      654     520628  4814589 284     40
16:00:57        12/14/2010      12      14      2010    16      655     520141  4814588 285     40
6:00:50 4/18/2009       4       18      2009    6       634     520934  4814590 283     40
0:00:33 12/3/2010       12      3       2010    0       657     519678  4814587 286     40
0:00:55 3/29/2014       3       29      2014    0       914     520357  4814590 285     40
0:08:49 2/23/2014       2       23      2014    0       657     520804  4814591 284     40
18:00:44        3/19/2014       3       19      2014    18      914     520318  4814590 285     40
22:00:55        3/28/2009       3       28      2009    22      641     520459  4814591 284     40
2:00:53 12/15/2010      12      15      2010    2       653     520461  4814591 284     40
16:00:54        3/31/2011       3       31      2011    16      647     520202  4814590 285     40
22:00:16        3/28/2009       3       28      2009    22      643     520428  4814591 284     40
8:00:54 1/26/2013       1       26      2013    8       665     521127  4814593 283     40
18:00:53        3/24/2012       3       24      2012    18      672     519833  4814590 286     40
18:01:53        4/15/2012       4       15      2012    18      674     520085  4814591 285     40
18:00:55        3/31/2010       3       31      2010    18      657     520914  4814593 283     40
4:00:55 3/17/2013       3       17      2013    4       677     521307  4814595 282     40
0:00:42 4/11/2010       4       11      2010    0       656     520958  4814594 283     40
6:00:42 4/15/2008       4       15      2008    6       634     520495  4814592 284     40
5:32:25 4/26/2013       4       26      2013    5       657     520634  4814593 284     40
12:18:48        3/27/2014       3       27      2014    12      657     520635  4814593 284     40
6:01:12 3/17/2013       3       17      2013    6       677     521295  4814596 282     40
6:00:24 12/30/2011      12      30      2011    6       657     520339  4814593 285     40
6:00:55 12/14/2010      12      14      2010    6       653     520139  4814593 285     40
4:00:54 1/29/2010       1       29      2010    4       646     520529  4814594 284     40
22:01:11        4/17/2010       4       17      2010    22      656     519918  4814592 286     40
18:00:41        3/31/2011       3       31      2011    18      653     520375 4814594 285 40
6:14:24 4/24/2014 4 24 2014 6 657 520692 4814595 284 40



12:01:24 3/8/2014 3 8 2014 12 909 520305 4814594 285 40
10:00:32 3/18/2011 3 18 2011 10 653 519832 4814592 286 40
2:00:21 3/29/2009 3 29 2009 2 643 520833 4814595 283 40
8:01:41 4/22/2010 4 22 2010 8 643 520335 4814594 285 40
18:00:53 4/1/2010 4 1 2010 18 643 519653 4814592 286 40
10:00:53 4/9/2011 4 9 2011 10 657 520833 4814596 283 40
0:00:44 1/6/2010 1 6 2010 0 646 521482 4814598 282 40
2:00:54 4/28/2010 4 28 2010 2 657 519954 4814594 286 40
4:00:56 1/24/2013 1 24 2013 4 675 521001 4814597 283 40
2:00:39 1/29/2010 1 29 2010 2 646 520570 4814596 284 40
0:00:44 3/1/2012 3 1 2012 0 657 520889 4814597 283 40
14:00:53 4/16/2011 4 16 2011 14 657 520730 4814597 284 40
8:00:49 12/30/2011 12 30 2011 8 657 520369 4814596 285 40
4:00:53 4/11/2010 4 11 2010 4 656 520940 4814598 283 40
16:00:54 3/22/2011 3 22 2011 16 647 520291 4814596 285 40
6:00:56 10/27/2010 10 27 2010 6 646 520963 4814599 283 40
0:01:46 4/20/2009 4 20 2009 0 639 521006 4814599 283 40
2:00:28 3/22/2011 3 22 2011 2 657 521079 4814599 283 40
2:01:49 4/26/2011 4 26 2011 2 665 521263 4814600 282 40
8:00:48 3/24/2012 3 24 2012 8 675 520140 4814596 285 40
2:00:41 12/7/2010 12 7 2010 2 653 520917 4814599 283 40
14:00:40 4/9/2009 4 9 2009 14 639 520542 4814598 284 40
16:00:48 3/29/2011 3 29 2011 16 657 520520 4814598 284 40
22:00:55 12/8/2013 12 8 2013 22 914 520802 4814599 284 40
18:00:48 4/10/2011 4 10 2011 18 657 520810 4814599 284 40
18:01:15 4/1/2010 4 1 2010 18 647 519641 4814596 286 40
6:00:56 2/2/2010 2 2 2010 6 646 520623 4814599 284 40
22:00:50 11/22/2010 11 22 2010 22 657 521392 4814601 282 40
1:13:24 12/9/2013 12 9 2013 1 657 520385 4814598 285 40
18:00:24 3/24/2012 3 24 2012 18 657 520010 4814597 286 40
18:01:11 2/2/2010 2 2 2010 18 646 520642 4814599 284 40
16:00:53 3/6/2009 3 6 2009 16 635 520706 4814600 284 40
2:00:41 12/13/2010 12 13 2010 2 657 520577 4814600 284 40
2:01:43 1/24/2013 1 24 2013 2 675 521000 4814601 283 40
0:00:53 5/1/2009 5 1 2009 0 639 520823 4814601 284 40
6:00:42 3/30/2010 3 30 2010 6 639 521286 4814602 282 40
2:01:23 4/26/2010 4 26 2010 2 656 520076 4814599 285 40
6:00:53 4/13/2012 4 13 2012 6 657 520749 4814601 284 40
10:00:41 3/27/2011 3 27 2011 10 657 520361 4814600 285 40
18:00:42 4/26/2011 4 26 2011 18 665 520228 4814600 285 40
8:00:48 4/19/2012 4 19 2012 8 672 520458 4814601 284 40
2:00:53 4/18/2012 4 18 2012 2 657 519612 4814598 287 22
4:00:54 2/2/2010 2 2 2010 4 646 520622 4814601 284 40
4:00:54 3/31/2009 3 31 2009 4 639 520909 4814603 283 40
16:00:24 4/17/2012 4 17 2012 16 672 520412 4814601 285 40
18:00:47 11/23/2011 11 23 2011 18 647 519950 4814600 286 40
22:00:56 4/16/2012 4 16 2012 22 657 520504 4814602 284 40
14:00:53 3/31/2011 3 31 2011 14 653 520448 4814602 284 40
2:00:53 1/18/2012 1 18 2012 2 665 521296 4814605 282 40
14:01:52 4/16/2011 4 16 2011 14 647 520639 4814603 284 40
18:00:56 4/29/2010 4 29 2010 18 657 520585 4814603 284 40
10:00:50 3/17/2011 3 17 2011 10 653 519866 4814600 286 40
23:31:26 4/25/2013 4 25 2013 23 657 520387 4814602 285 40
12:00:36 3/31/2011 3 31 2011 12 661 520280 4814602 285 40



0:00:54 1/24/2013 1 24 2013 0 675 520969 4814604 283 40
2:00:54 3/29/2009 3 29 2009 2 639 520826 4814604 284 40
0:00:54 12/30/2010 12 30 2010 0 657 519602 4814600 287 22
22:01:11 2/2/2010 2 2 2010 22 646 520638 4814603 284 40
12:00:41 3/31/2011 3 31 2011 12 653 520441 4814603 284 40
6:00:54 3/29/2009 3 29 2009 6 640 520802 4814604 284 40
20:01:12 12/10/2013 12 10 2013 20 908 521500 4814606 282 40
18:00:51 4/26/2010 4 26 2010 18 657 519759 4814601 286 40
4:00:53 3/29/2009 3 29 2009 4 640 520806 4814604 284 40
6:00:48 3/31/2010 3 31 2010 6 657 520883 4814605 283 40
4:00:54 4/13/2012 4 13 2012 4 657 520756 4814604 284 40
4:00:47 3/29/2009 3 29 2009 4 639 520827 4814605 284 40
22:00:54 3/28/2009 3 28 2009 22 640 520399 4814604 285 40
8:00:53 12/13/2010 12 13 2010 8 646 520425 4814604 284 40
18:00:56 3/20/2011 3 20 2011 18 657 519810 4814603 286 40
10:00:48 3/27/2011 3 27 2011 10 641 520335 4814604 285 40
23:53:11 11/22/2013 11 22 2013 23 657 520101 4814604 285 40
4:00:54 12/5/2010 12 5 2010 4 653 520630 4814606 284 40
4:00:12 12/5/2010 12 5 2010 4 657 520244 4814605 285 40
2:00:47 3/31/2010 3 31 2010 2 657 521023 4814607 283 40
0:00:53 4/25/2010 4 25 2010 0 643 519943 4814604 286 40
2:01:12 4/26/2010 4 26 2010 2 643 520151 4814605 285 40
6:00:53 4/3/2010 4 3 2010 6 656 521178 4814608 283 40
6:00:47 3/31/2009 3 31 2009 6 639 520901 4814607 283 40
0:00:56 12/13/2010 12 13 2010 0 657 520578 4814607 284 40
4:01:00 1/26/2013 1 26 2013 4 665 521126 4814608 283 40
6:01:02 1/26/2013 1 26 2013 6 665 521143 4814609 283 40
14:01:17 4/1/2011 4 1 2011 14 663 520098 4814606 285 40
22:00:56 12/13/2010 12 13 2010 22 646 520626 4814608 284 40
14:00:15 3/6/2009 3 6 2009 14 635 520671 4814608 284 40
2:00:53 3/29/2009 3 29 2009 2 640 520804 4814608 284 40
16:00:47 3/25/2012 3 25 2012 16 674 520618 4814608 284 40
18:00:47 3/26/2011 3 26 2011 18 653 521206 4814610 283 40
2:00:54 12/5/2010 12 5 2010 2 657 520249 4814607 285 40
18:00:54 3/28/2012 3 28 2012 18 672 520645 4814608 284 40
10:00:50 3/31/2011 3 31 2011 10 661 520304 4814607 285 40
20:00:55 3/28/2014 3 28 2014 20 914 520113 4814607 285 40
18:01:06 3/19/2011 3 19 2011 18 647 520908 4814609 283 40
12:00:54 3/6/2009 3 6 2009 12 635 520762 4814609 284 40
12:00:15 4/1/2011 4 1 2011 12 663 520097 4814607 285 40
16:01:40 4/10/2011 4 10 2011 16 641 520909 4814610 283 40
18:00:52 4/5/2010 4 5 2010 18 654 520373 4814608 285 40
12:01:41 4/18/2012 4 18 2012 12 674 520610 4814609 284 40
4:00:53 4/1/2011 4 1 2011 4 647 520909 4814610 283 40
22:00:55 1/23/2013 1 23 2013 22 675 520963 4814610 283 40
22:00:54 1/10/2012 1 10 2012 22 657 520507 4814609 284 40
18:00:53 4/17/2010 4 17 2010 18 656 519928 4814607 286 40
18:00:54 4/13/2010 4 13 2010 18 646 520349 4814609 285 40
8:00:47 12/30/2011 12 30 2011 8 658 520242 4814608 285 40
18:00:47 3/28/2009 3 28 2009 18 640 520398 4814609 285 40
6:00:55 12/16/2009 12 16 2009 6 639 520663 4814610 284 40
2:00:41 3/31/2010 3 31 2010 2 647 521035 4814611 283 40
4:00:54 3/22/2011 3 22 2011 4 657 520901 4814611 283 40
8:00:56 2/23/2011 2 23 2011 8 641 520723 4814610 284 40



2:01:23 4/23/2010 4 23 2010 2 643 520208 4814609 285 40
4:00:47 1/17/2011 1 17 2011 4 653 521060 4814612 283 40
5:44:18 4/28/2013 4 28 2013 5 657 520956 4814612 283 40
3:01:23 4/5/2010 4 5 2010 3 801 521042 4814612 283 40
18:19:42 3/27/2014 3 27 2014 18 657 520765 4814612 284 40
16:00:54 4/6/2010 4 6 2010 16 643 520608 4814611 284 40
18:00:53 4/16/2011 4 16 2011 18 657 520871 4814612 283 40
4:00:50 4/27/2014 4 27 2014 4 907 521425 4814614 282 40
18:00:26 4/8/2010 4 8 2010 18 657 520975 4814613 283 40
22:08:56 4/2/2013 4 2 2013 22 657 520831 4814612 283 40
18:01:12 4/14/2010 4 14 2010 18 643 519827 4814609 286 40
4:00:56 3/30/2010 3 30 2010 4 639 521290 4814614 282 40
2:01:07 4/20/2013 4 20 2013 2 679 519583 4814609 287 22
18:00:51 2/7/2011 2 7 2011 18 653 520495 4814612 284 40
6:00:50 12/5/2010 12 5 2010 6 657 520233 4814611 285 40
2:00:55 3/30/2010 3 30 2010 2 639 521289 4814615 282 40
14:00:54 2/13/2011 2 13 2011 14 647 520815 4814614 284 40
18:00:11 3/29/2010 3 29 2010 18 657 520987 4814615 283 40
18:00:46 3/28/2009 3 28 2009 18 641 520447 4814614 284 40
0:01:23 12/14/2010 12 14 2010 0 646 520626 4814614 284 40
18:01:13 1/24/2013 1 24 2013 18 657 520186 4814613 285 40
14:00:43 2/13/2011 2 13 2011 14 653 520817 4814615 284 40
12:01:18 4/10/2011 4 10 2011 12 647 520857 4814615 283 40
6:00:42 3/22/2011 3 22 2011 6 657 520899 4814615 283 40
6:00:54 4/9/2010 4 9 2010 6 653 521360 4814617 282 40
18:00:54 4/14/2012 4 14 2012 18 674 520787 4814615 284 40
0:00:47 4/25/2010 4 25 2010 0 656 519718 4814612 286 40
6:00:24 4/27/2014 4 27 2014 6 907 521427 4814618 282 40
16:01:18 3/31/2009 3 31 2009 16 639 520659 4814615 284 40
0:01:08 4/27/2011 4 27 2011 0 665 520392 4814615 285 40
2:00:53 12/5/2010 12 5 2010 2 653 520627 4814616 284 40
18:00:53 12/12/2009 12 12 2009 18 639 519806 4814613 286 40
16:00:42 4/16/2011 4 16 2011 16 657 520752 4814616 284 40
22:00:54 4/25/2010 4 25 2010 22 656 520631 4814616 284 40
10:01:00 3/20/2011 3 20 2011 10 657 519833 4814614 286 40
16:01:11 4/17/2012 4 17 2012 16 674 520120 4814615 285 40
14:00:18 1/26/2013 1 26 2013 14 665 520823 4814617 284 40
2:00:55 5/1/2009 5 1 2009 2 639 521124 4814618 283 40
8:00:54 1/26/2013 1 26 2013 8 675 521097 4814618 283 40
10:00:47 3/18/2011 3 18 2011 10 657 519839 4814615 286 40
0:01:25 4/18/2010 4 18 2010 0 656 519758 4814615 286 40
18:00:42 12/21/2010 12 21 2010 18 655 520075 4814616 285 40
0:00:55 2/8/2011 2 8 2011 0 653 520501 4814617 284 40
18:00:42 3/28/2010 3 28 2010 18 657 520758 4814618 284 40
18:00:53 4/10/2010 4 10 2010 18 643 519819 4814615 286 40
0:05:19 4/22/2014 4 22 2014 0 657 519732 4814615 286 40
20:00:54 1/10/2012 1 10 2012 20 657 520511 4814618 284 40
4:01:12 4/9/2010 4 9 2010 4 653 521360 4814620 282 40
0:01:38 4/19/2011 4 19 2011 0 657 521365 4814620 282 40
18:00:53 3/22/2012 3 22 2012 18 657 520295 4814617 285 40
2:00:53 4/24/2010 4 24 2010 2 643 521034 4814620 283 40
6:00:54 3/29/2012 3 29 2012 6 673 521275 4814621 282 40
4:00:47 4/5/2011 4 5 2011 4 657 519797 4814617 286 40
10:00:30 3/20/2011 3 20 2011 10 653 519842 4814617 286 40



18:00:53 12/13/2010 12 13 2010 18 654 520242 4814619 285 40
18:00:23 4/27/2011 4 27 2011 18 665 521021 4814621 283 40
6:00:55 4/22/2012 4 22 2012 6 657 520229 4814619 285 40
22:00:37 4/14/2010 4 14 2010 22 657 521011 4814621 283 40
2:00:44 3/26/2009 3 26 2009 2 641 520695 4814621 284 40
18:01:12 12/13/2010 12 13 2010 18 654 520242 4814619 285 40
14:01:51 3/31/2010 3 31 2010 14 647 520631 4814621 284 40
18:00:23 4/9/2009 4 9 2009 18 643 520878 4814622 283 40
0:00:49 4/24/2010 4 24 2010 0 643 521078 4814622 283 40
18:00:45 12/21/2010 12 21 2010 18 655 520068 4814619 285 40
18:00:54 3/26/2011 3 26 2011 18 647 521197 4814623 283 40
4:00:55 4/19/2010 4 19 2010 4 643 519841 4814619 286 40
2:00:41 12/29/2011 12 29 2011 2 657 520415 4814621 285 40
18:00:54 4/13/2011 4 13 2011 18 657 519891 4814620 286 40
18:01:18 4/19/2012 4 19 2012 18 674 520605 4814622 284 40
4:24:25 4/7/2013 4 7 2013 4 657 519810 4814620 286 40
6:00:48 4/19/2010 4 19 2010 6 656 520974 4814623 283 40
4:57:54 4/16/2013 4 16 2013 4 657 521163 4814624 283 40
18:00:48 12/15/2010 12 15 2010 18 657 520633 4814622 284 40
2:01:13 4/27/2014 4 27 2014 2 907 521425 4814625 282 40
0:00:48 4/5/2011 4 5 2011 0 657 519785 4814620 286 40
8:00:40 12/20/2010 12 20 2010 8 653 520798 4814623 284 40
10:01:16 3/17/2012 3 17 2012 10 641 519684 4814620 286 40
10:00:53 3/18/2011 3 18 2011 10 641 519854 4814621 286 40
2:00:53 4/9/2010 4 9 2010 2 653 521379 4814626 282 40
8:00:23 11/23/2010 11 23 2010 8 657 521285 4814625 282 40
18:00:06 4/24/2010 4 24 2010 18 656 520428 4814623 284 40
18:00:54 4/13/2008 4 13 2008 18 634 521000 4814624 283 40
18:00:24 3/31/2014 3 31 2014 18 914 520206 4814622 285 40
14:00:55 3/31/2011 3 31 2011 14 661 520279 4814623 285 40
6:00:54 11/19/2010 11 19 2010 6 654 521355 4814627 282 40
2:00:48 4/5/2011 4 5 2011 2 657 519798 4814622 286 40
4:00:38 1/31/2012 1 31 2012 4 657 519603 4814622 287 22
6:00:55 12/16/2009 12 16 2009 6 646 520693 4814625 284 40
14:00:56 3/16/2011 3 16 2011 14 653 520290 4814624 285 40
22:01:11 2/7/2011 2 7 2011 22 653 520511 4814625 284 40
2:00:48 4/14/2011 4 14 2011 2 657 519880 4814623 286 40
0:20:32 3/28/2014 3 28 2014 0 657 520843 4814626 283 40
10:03:02 11/24/2010 11 24 2010 10 653 520011 4814624 286 40
18:00:24 4/14/2011 4 14 2011 18 654 520625 4814626 284 40
12:00:55 1/30/2011 1 30 2011 12 653 520851 4814627 283 40
0:00:55 1/29/2010 1 29 2010 0 646 520580 4814626 284 40
18:00:42 4/14/2010 4 14 2010 18 646 520026 4814625 285 40
18:01:24 4/2/2010 4 2 2010 18 656 521000 4814628 283 40
22:00:56 12/12/2009 12 12 2009 22 639 519934 4814625 286 40
14:00:54 4/12/2011 4 12 2011 14 641 520045 4814625 285 40
6:00:41 2/1/2010 2 1 2010 6 647 520358 4814627 285 40
2:00:43 11/20/2010 11 20 2010 2 657 520940 4814628 283 40
4:00:57 4/16/2011 4 16 2011 4 654 521368 4814630 282 40
2:00:53 12/14/2010 12 14 2010 2 655 519798 4814625 286 40
8:01:03 11/20/2010 11 20 2010 8 638 520295 4814627 285 40
22:00:54 4/14/2010 4 14 2010 22 656 521019 4814629 283 40
2:00:54 3/27/2012 3 27 2012 2 673 521341 4814630 282 40
22:00:43 12/12/2010 12 12 2010 22 654 520466 4814628 284 40



0:00:48 3/17/2009 3 17 2009 0 641 520963 4814629 283 40
6:01:47 4/16/2011 4 16 2011 6 654 521359 4814631 282 40
18:00:25 4/17/2012 4 17 2012 18 665 520024 4814627 285 40
0:00:52 2/23/2014 2 23 2014 0 914 520879 4814629 283 40
4:00:13 12/13/2010 12 13 2010 4 654 520496 4814628 284 40
16:00:54 4/10/2011 4 10 2011 16 647 520979 4814630 283 40
4:00:55 4/19/2013 4 19 2013 4 679 519629 4814626 286 40
16:00:41 4/6/2010 4 6 2010 16 654 520630 4814629 284 40
16:00:53 3/22/2012 3 22 2012 16 657 520445 4814629 284 40
22:00:55 4/19/2013 4 19 2013 22 679 519862 4814627 286 40
6:00:52 3/31/2010 3 31 2010 6 647 521039 4814631 283 40
22:00:55 4/24/2010 4 24 2010 22 656 519888 4814627 286 40
18:00:49 5/9/2010 5 9 2010 18 657 521571 4814633 282 40
0:02:02 4/30/2010 4 30 2010 0 640 520047 4814628 285 40
18:00:54 4/15/2012 4 15 2012 18 672 519960 4814628 286 40
16:00:53 3/27/2011 3 27 2011 16 657 520540 4814630 284 40
6:21:17 3/28/2014 3 28 2014 6 657 520868 4814632 283 40
18:00:42 3/23/2009 3 23 2009 18 641 520164 4814630 285 40
4:00:54 3/27/2012 3 27 2012 4 673 521343 4814633 282 40
2:01:24 3/20/2011 3 20 2011 2 653 521056 4814632 283 40
4:00:43 2/1/2010 2 1 2010 4 647 520353 4814630 285 40
18:00:42 2/5/2011 2 5 2011 18 653 520348 4814631 285 40
19:13:56 4/11/2014 4 11 2014 19 657 520170 4814631 285 40
2:00:54 4/1/2010 4 1 2010 2 657 521025 4814633 283 40
18:00:41 3/18/2012 3 18 2012 18 665 519713 4814629 286 40
22:00:41 3/28/2014 3 28 2014 22 914 520337 4814631 285 40
6:00:17 4/5/2011 4 5 2011 6 657 519796 4814630 286 40
6:00:56 4/10/2008 4 10 2008 6 634 520952 4814633 283 40
0:01:22 12/17/2010 12 17 2010 0 653 520726 4814632 284 40
22:00:48 4/24/2010 4 24 2010 22 657 519842 4814630 286 40
12:00:54 4/11/2011 4 11 2011 12 657 519835 4814630 286 40
4:00:24 4/14/2011 4 14 2011 4 657 519879 4814631 286 40
16:01:10 4/3/2010 4 3 2010 16 647 520629 4814633 284 40
18:00:53 3/14/2011 3 14 2011 18 657 520983 4814634 283 40
18:00:53 4/26/2010 4 26 2010 18 656 519664 4814631 286 40
10:00:41 4/10/2011 4 10 2011 10 647 520874 4814635 283 40
16:00:54 3/25/2012 3 25 2012 16 673 520677 4814634 284 40
10:00:42 3/25/2009 3 25 2009 10 646 520302 4814633 285 40
22:00:43 4/10/2010 4 10 2010 22 643 519702 4814631 286 40
16:01:01 12/10/2009 12 10 2009 16 646 520038 4814633 285 40
0:03:02 4/28/2011 4 28 2011 0 665 521342 4814637 282 40
0:00:55 4/15/2010 4 15 2010 0 657 520987 4814636 283 40
0:00:53 4/21/2012 4 21 2012 0 665 521347 4814637 282 40
4:00:54 4/23/2010 4 23 2010 4 643 520353 4814634 285 40
16:00:55 3/28/2011 3 28 2011 16 641 520325 4814634 285 40
4:00:46 12/16/2009 12 16 2009 4 639 520858 4814636 283 40
18:00:41 12/12/2010 12 12 2010 18 653 520385 4814634 285 40
2:00:48 4/15/2008 4 15 2008 2 634 521029 4814636 283 40
10:00:43 2/23/2011 2 23 2011 10 641 520753 4814636 284 40
8:00:55 2/1/2010 2 1 2010 8 647 520352 4814635 285 40
4:00:41 4/16/2010 4 16 2010 4 657 520348 4814636 285 40
18:00:41 4/9/2010 4 9 2010 18 656 520890 4814637 283 40
10:00:47 3/25/2009 3 25 2009 10 643 520230 4814635 285 40
10:00:24 3/18/2011 3 18 2011 10 659 519718 4814634 286 40



20:00:53 1/23/2013 1 23 2013 20 675 520968 4814638 283 40
18:00:48 4/3/2010 4 3 2010 18 656 520908 4814638 283 40
2:00:54 4/21/2012 4 21 2012 2 665 521343 4814640 282 40
2:00:56 5/10/2011 5 10 2011 2 657 521429 4814640 282 40
0:00:54 12/5/2010 12 5 2010 0 657 520274 4814637 285 40
14:00:25 4/9/2011 4 9 2011 14 641 520726 4814638 284 40
16:00:41 3/25/2011 3 25 2011 16 653 520538 4814638 284 40
2:00:53 4/20/2009 4 20 2009 2 639 521058 4814640 283 40
6:00:47 3/1/2012 3 1 2012 6 657 520859 4814639 283 40
0:00:53 4/15/2010 4 15 2010 0 656 520987 4814640 283 40
2:00:49 4/25/2010 4 25 2010 2 656 519715 4814636 286 40
18:00:23 2/8/2011 2 8 2011 18 653 520267 4814638 285 40
6:00:48 4/3/2010 4 3 2010 6 801 520460 4814639 284 40
18:00:52 3/6/2012 3 6 2012 18 658 520680 4814639 284 40
18:00:54 12/10/2009 12 10 2009 18 646 519848 4814637 286 40
12:00:56 4/9/2011 4 9 2011 12 641 520727 4814640 284 40
18:00:42 4/11/2010 4 11 2010 18 657 519918 4814638 286 40
22:00:48 4/22/2010 4 22 2010 22 657 520757 4814640 284 40
16:00:56 4/3/2010 4 3 2010 16 643 520616 4814640 284 40
20:00:49 4/8/2012 4 8 2012 20 657 519821 4814638 286 40
10:00:48 4/10/2011 4 10 2011 10 657 520823 4814641 284 40
6:00:21 4/21/2010 4 21 2010 6 657 520947 4814641 283 40
0:01:12 4/8/2013 4 8 2013 0 671 521332 4814642 282 40
6:00:47 12/5/2010 12 5 2010 6 653 520894 4814641 283 40
4:00:54 3/30/2011 3 30 2011 4 647 520979 4814641 283 40
0:00:48 12/29/2011 12 29 2011 0 657 520344 4814640 285 40
18:00:23 3/20/2011 3 20 2011 18 657 519863 4814638 286 40
0:00:53 1/5/2011 1 5 2011 0 639 519567 4814638 287 22
4:00:31 12/30/2010 12 30 2010 4 657 519603 4814638 287 22
2:00:53 12/1/2013 12 1 2013 2 914 519873 4814639 286 40
16:48:14 4/13/2013 4 13 2013 16 657 520609 4814641 284 40
6:00:24 4/11/2010 4 11 2010 6 656 520974 4814642 283 40
16:00:56 2/8/2011 2 8 2011 16 653 520269 4814640 285 40
8:00:55 4/6/2011 4 6 2011 8 641 520396 4814641 285 40
0:00:37 4/8/2013 4 8 2013 0 658 521360 4814644 282 40
8:00:41 4/17/2012 4 17 2012 8 674 519692 4814639 286 40
18:00:53 4/6/2010 4 6 2010 18 657 520916 4814643 283 40
6:00:28 4/14/2011 4 14 2011 6 657 519881 4814640 286 40
18:00:53 4/5/2011 4 5 2011 18 657 520001 4814640 286 40
4:00:55 3/1/2012 3 1 2012 4 657 520856 4814643 283 40
4:00:45 4/28/2010 4 28 2010 4 656 519717 4814640 286 40
0:00:48 4/23/2010 4 23 2010 0 657 520755 4814643 284 40
14:00:50 4/17/2012 4 17 2012 14 672 520369 4814642 285 40
16:00:42 4/18/2012 4 18 2012 16 674 520629 4814643 284 40
0:00:46 2/25/2010 2 25 2010 0 641 520926 4814645 283 40
10:01:07 3/15/2012 3 15 2012 10 641 520283 4814643 285 40
22:00:43 3/29/2010 3 29 2010 22 657 520992 4814645 283 40
14:00:54 12/14/2010 12 14 2010 14 655 520003 4814642 286 40
0:00:41 12/7/2010 12 7 2010 0 657 520415 4814644 285 40
4:00:48 1/5/2011 1 5 2011 4 639 519605 4814641 287 22
6:00:41 1/5/2011 1 5 2011 6 639 519605 4814641 287 22
22:00:54 2/24/2010 2 24 2010 22 641 520932 4814645 283 40
10:00:52 3/10/2014 3 10 2014 10 909 520151 4814643 285 40
18:00:39 4/30/2009 4 30 2009 18 639 519965 4814642 286 40



18:00:41 3/31/2009 3 31 2009 18 643 520413 4814644 285 40
18:00:48 2/1/2010 2 1 2010 18 646 520625 4814645 284 40
14:00:53 3/28/2012 3 28 2012 14 681 520123 4814643 285 40
10:00:26 3/21/2009 3 21 2009 10 641 520488 4814644 284 40
2:00:54 12/30/2010 12 30 2010 2 657 519608 4814642 287 22
22:00:42 2/1/2010 2 1 2010 22 646 520627 4814645 284 40
8:00:54 3/31/2011 3 31 2011 8 647 520111 4814643 285 40
4:00:56 12/3/2010 12 3 2010 4 646 520796 4814646 284 40
13:04:17 3/9/2014 3 9 2014 13 657 520035 4814643 285 40
2:00:47 4/26/2010 4 26 2010 2 657 519708 4814642 286 40
16:00:54 4/2/2009 4 2 2009 16 637 520823 4814646 284 40
18:00:56 12/12/2010 12 12 2010 18 654 520398 4814645 285 40
6:00:31 4/10/2011 4 10 2011 6 667 520768 4814646 284 40
22:00:50 4/27/2011 4 27 2011 22 665 521327 4814648 282 40
22:00:54 12/12/2010 12 12 2010 22 657 520383 4814645 285 40
21:00:41 4/3/2010 4 3 2010 21 801 519677 4814643 286 40
14:00:54 4/10/2011 4 10 2011 14 657 520816 4814647 284 40
6:00:48 3/30/2011 3 30 2011 6 647 520975 4814647 283 40
7:06:14 1/13/2014 1 13 2014 7 657 519822 4814644 286 40
16:00:56 3/30/2012 3 30 2012 16 674 520288 4814645 285 40
0:00:54 4/26/2010 4 26 2010 0 643 520676 4814647 284 40
10:00:53 4/1/2011 4 1 2011 10 641 520271 4814646 285 40
16:00:30 3/31/2011 3 31 2011 16 661 520274 4814646 285 40
8:00:36 3/25/2009 3 25 2009 8 643 520232 4814646 285 40
14:00:54 3/16/2011 3 16 2011 14 647 520514 4814647 284 40
16:01:24 3/20/2014 3 20 2014 16 914 520300 4814646 285 40
2:00:52 4/13/2012 4 13 2012 2 674 520924 4814648 283 40
22:00:54 1/4/2011 1 4 2011 22 639 519564 4814644 287 22
18:00:53 12/12/2010 12 12 2010 18 657 520382 4814647 285 40
6:00:54 3/17/2013 3 17 2013 6 658 521371 4814650 282 40
2:00:57 2/1/2010 2 1 2010 2 647 520331 4814647 285 40
8:00:56 4/10/2011 4 10 2011 8 667 520763 4814649 284 40
2:00:54 3/21/2013 3 21 2013 2 657 520231 4814647 285 40
10:00:48 3/25/2012 3 25 2012 10 657 520565 4814648 284 40
18:01:00 3/27/2012 3 27 2012 18 674 519600 4814646 287 22
18:00:56 3/19/2012 3 19 2012 18 641 520492 4814648 284 40
13:00:55 3/8/2014 3 8 2014 13 657 520475 4814648 284 40
0:00:54 4/11/2010 4 11 2010 0 643 519770 4814646 286 40
8:01:43 2/6/2010 2 6 2010 8 647 520183 4814648 285 40
12:00:23 4/10/2011 4 10 2011 12 657 520816 4814650 284 40
2:00:47 4/22/2010 4 22 2010 2 657 520973 4814651 283 40
2:00:43 1/5/2011 1 5 2011 2 639 519596 4814647 287 22
22:00:50 12/8/2013 12 8 2013 22 908 520784 4814650 284 40
6:00:41 4/24/2010 4 24 2010 6 657 520855 4814651 283 40
18:01:53 1/23/2013 1 23 2013 18 675 520872 4814651 283 40
18:00:47 11/25/2010 11 25 2010 18 657 519579 4814647 287 22
0:00:41 3/17/2012 3 17 2012 0 658 520180 4814649 285 40
14:00:48 3/28/2011 3 28 2011 14 647 520209 4814650 285 40
6:00:59 4/3/2010 4 3 2010 6 643 520413 4814650 285 40
2:00:47 4/18/2010 4 18 2010 2 656 519725 4814648 286 40
14:00:43 4/13/2011 4 13 2011 14 647 519668 4814648 286 40
10:01:54 11/24/2010 11 24 2010 10 647 519974 4814649 286 40
12:00:24 3/31/2011 3 31 2011 12 657 520367 4814651 285 40
6:00:30 12/7/2013 12 7 2013 6 914 520795 4814653 284 40



16:00:21 12/29/2011 12 29 2011 16 658 520444 4814652 284 40
16:00:53 3/25/2012 3 25 2012 16 672 520685 4814653 284 40
18:00:53 4/14/2010 4 14 2010 18 656 519703 4814650 286 40
4:00:27 12/10/2013 12 10 2013 4 908 521063 4814654 283 40
4:00:56 4/2/2010 4 2 2010 4 657 521052 4814654 283 40
5:07:48 4/19/2013 4 19 2013 5 657 519630 4814650 286 40
10:00:54 3/20/2011 3 20 2011 10 641 519947 4814651 286 40
16:00:42 2/13/2011 2 13 2011 16 653 520780 4814654 284 40
16:00:48 4/11/2011 4 11 2011 16 667 519801 4814651 286 40
8:00:48 12/14/2010 12 14 2010 8 657 520544 4814653 284 40
16:00:27 2/6/2011 2 6 2011 16 653 520347 4814653 285 40
18:01:28 4/1/2010 4 1 2010 18 647 519710 4814651 286 40
6:01:51 3/29/2009 3 29 2009 6 639 520850 4814654 283 40
12:00:43 4/17/2011 4 17 2011 12 657 519995 4814652 286 40
6:00:53 12/31/2011 12 31 2011 6 657 520268 4814653 285 40
22:00:47 3/28/2009 3 28 2009 22 639 520436 4814653 284 40
12:00:54 3/25/2012 3 25 2012 12 657 520611 4814654 284 40
18:00:32 2/24/2010 2 24 2010 18 641 520939 4814655 283 40
18:00:47 5/2/2010 5 2 2010 18 656 520692 4814655 284 40
8:00:54 1/31/2010 1 31 2010 8 646 520384 4814654 285 40
16:00:43 3/23/2012 3 23 2012 16 665 520103 4814653 285 40
2:00:56 3/1/2012 3 1 2012 2 641 520863 4814656 283 40
2:00:48 4/28/2011 4 28 2011 2 654 521362 4814658 282 40
12:00:53 2/22/2014 2 22 2014 12 679 520938 4814656 283 40
16:00:41 4/12/2011 4 12 2011 16 641 520354 4814655 285 40
4:00:40 12/16/2009 12 16 2009 4 646 520881 4814657 283 40
12:00:41 12/29/2011 12 29 2011 12 658 520458 4814656 284 40
4:00:47 4/22/2010 4 22 2010 4 657 520851 4814657 283 40
6:00:54 4/27/2008 4 27 2008 6 636 520967 4814657 283 40
2:01:18 5/2/2011 5 2 2011 2 657 521051 4814658 283 40
22:00:48 4/15/2011 4 15 2011 22 801 520320 4814656 285 40
4:00:47 4/28/2011 4 28 2011 4 654 521361 4814660 282 40
18:00:42 4/15/2011 4 15 2011 18 801 520644 4814657 284 40
2:00:48 12/13/2010 12 13 2010 2 654 520636 4814658 284 40
22:00:42 2/8/2011 2 8 2011 22 653 520227 4814656 285 40
14:01:42 2/8/2011 2 8 2011 14 653 520407 4814657 285 40
18:00:54 3/28/2009 3 28 2009 18 639 520429 4814658 284 40
4:00:56 4/25/2010 4 25 2010 4 643 519714 4814656 286 40
6:00:48 4/3/2010 4 3 2010 6 647 520428 4814658 284 40
8:00:20 1/31/2012 1 31 2012 8 657 519625 4814656 286 40
8:00:41 12/13/2010 12 13 2010 8 653 520351 4814658 285 40
14:00:53 4/11/2011 4 11 2011 14 657 519825 4814657 286 40
16:00:43 4/16/2012 4 16 2012 16 672 519995 4814658 286 40
1:16:55 12/10/2013 12 10 2013 1 657 519812 4814657 286 40
16:01:45 2/20/2011 2 20 2011 16 641 521051 4814661 283 40
0:00:47 2/1/2010 2 1 2010 0 647 520256 4814659 285 40
18:00:54 4/30/2009 4 30 2009 18 639 520629 4814660 284 40
18:00:24 3/22/2012 3 22 2012 18 658 520111 4814659 285 40
4:00:42 12/10/2013 12 10 2013 4 914 521008 4814662 283 40
4:00:53 3/15/2013 3 15 2013 4 671 520907 4814662 283 40
2:00:43 3/29/2009 3 29 2009 2 637 521037 4814662 283 40
8:00:49 12/16/2010 12 16 2010 8 653 520375 4814660 285 40
6:00:55 12/13/2010 12 13 2010 6 657 520403 4814660 285 40
18:00:54 4/2/2009 4 2 2009 18 641 520435 4814661 284 40



18:00:42 5/1/2010 5 1 2010 18 657 519880 4814659 286 40
2:00:48 4/20/2010 4 20 2010 2 656 519651 4814658 286 40
2:00:53 1/31/2012 1 31 2012 2 657 519609 4814658 287 22
14:00:22 3/25/2009 3 25 2009 14 646 519940 4814659 286 40
14:01:23 3/31/2011 3 31 2011 14 641 520326 4814661 285 40
18:00:44 3/30/2009 3 30 2009 18 643 520835 4814662 283 40
8:01:50 12/1/2013 12 1 2013 8 914 520453 4814661 284 40
12:00:56 3/28/2011 3 28 2011 12 647 520211 4814661 285 40
10:00:44 3/17/2011 3 17 2011 10 659 519808 4814660 286 40
16:00:55 1/25/2013 1 25 2013 16 665 520278 4814662 285 40
12:00:42 3/31/2011 3 31 2011 12 641 520326 4814662 285 40
4:00:54 4/20/2013 4 20 2013 4 679 519601 4814660 287 22
16:00:31 12/13/2010 12 13 2010 16 654 520073 4814661 285 40
20:00:41 3/13/2012 3 13 2012 20 657 521059 4814665 283 40
20:00:54 12/6/2013 12 6 2013 20 914 520604 4814663 284 40
4:00:47 4/18/2012 4 18 2012 4 657 519612 4814660 287 22
16:00:53 3/31/2011 3 31 2011 16 641 520327 4814663 285 40
18:00:54 4/22/2010 4 22 2010 18 657 520399 4814663 285 40
18:00:56 4/10/2010 4 10 2010 18 653 520365 4814663 285 40
14:00:56 3/13/2013 3 13 2013 14 679 520664 4814664 284 40
18:01:11 1/28/2010 1 28 2010 18 646 520585 4814664 284 40
2:00:55 4/16/2010 4 16 2010 2 657 520295 4814663 285 40
4:00:47 4/25/2010 4 25 2010 4 656 519826 4814662 286 40
14:00:48 4/1/2011 4 1 2011 14 657 520165 4814663 285 40
16:00:54 4/28/2010 4 28 2010 16 657 520235 4814664 285 40
10:02:53 3/14/2012 3 14 2012 10 641 520234 4814664 285 40
22:00:26 4/15/2011 4 15 2011 22 667 520424 4814665 284 40
14:01:18 3/16/2012 3 16 2012 14 665 520257 4814664 285 40
18:01:17 3/31/2009 3 31 2009 18 640 520230 4814665 285 40
16:01:24 4/22/2010 4 22 2010 16 657 520392 4814665 285 40
2:00:54 12/24/2013 12 24 2013 2 658 519673 4814663 286 40
16:00:53 3/16/2012 3 16 2012 16 665 520263 4814665 285 40
0:00:44 4/14/2008 4 14 2008 0 634 520907 4814667 283 40
12:00:41 3/28/2012 3 28 2012 12 681 520034 4814665 285 40
3:00:43 4/4/2010 4 4 2010 3 801 519740 4814664 286 40
6:00:48 12/30/2010 12 30 2010 6 657 519625 4814664 286 40
18:00:18 4/27/2011 4 27 2011 18 654 519977 4814665 286 40
8:00:38 12/13/2010 12 13 2010 8 657 520404 4814666 285 40
18:00:44 4/6/2010 4 6 2010 18 654 521056 4814668 283 40
6:00:53 1/31/2012 1 31 2012 6 657 519615 4814664 287 22
18:00:43 3/20/2014 3 20 2014 18 914 520380 4814666 285 40
4:01:09 4/10/2008 4 10 2008 4 634 520933 4814668 283 40
18:00:43 3/15/2013 3 15 2013 18 657 520674 4814668 284 40
22:00:53 4/25/2010 4 25 2010 22 643 520644 4814668 284 40
2:00:50 3/27/2012 3 27 2012 2 672 521362 4814670 282 40
20:00:55 4/11/2013 4 11 2013 20 671 520255 4814667 285 40
2:00:41 4/10/2008 4 10 2008 2 634 520932 4814669 283 40
10:00:41 3/17/2009 3 17 2009 10 638 520371 4814667 285 40
6:00:54 4/28/2011 4 28 2011 6 654 521157 4814670 283 40
6:00:53 3/29/2009 3 29 2009 6 637 521036 4814670 283 40
6:53:51 4/6/2014 4 6 2014 6 657 520765 4814669 284 40
6:00:24 4/22/2010 4 22 2010 6 643 520757 4814669 284 40
18:00:49 2/7/2010 2 7 2010 18 647 520549 4814669 284 40
8:00:53 12/29/2011 12 29 2011 8 657 520415 4814668 285 40



6:24:53 3/29/2014 3 29 2014 6 657 520977 4814670 283 40
18:00:30 4/25/2010 4 25 2010 18 657 519880 4814668 286 40
0:00:18 4/14/2011 4 14 2011 0 667 519606 4814667 287 22
6:00:42 3/31/2009 3 31 2009 6 641 520791 4814671 284 40
10:00:41 3/22/2011 3 22 2011 10 653 520089 4814669 285 40
11:30:25 1/28/2013 1 28 2013 11 641 520442 4814670 284 40
0:00:41 12/27/2010 12 27 2010 0 653 519551 4814667 287 22
4:01:42 4/27/2008 4 27 2008 4 636 520987 4814672 283 40
4:00:41 12/30/2010 12 30 2010 4 655 519591 4814667 287 22
22:01:11 12/6/2013 12 6 2013 22 914 520618 4814671 284 40
0:01:11 3/29/2012 3 29 2012 0 679 521175 4814672 283 40
22:00:51 12/8/2009 12 8 2009 22 646 520659 4814671 284 40
14:01:53 4/13/2010 4 13 2010 14 646 520386 4814670 285 40
16:00:55 12/14/2010 12 14 2010 16 646 520310 4814670 285 40
0:00:43 12/13/2010 12 13 2010 0 654 520637 4814671 284 40
16:01:12 2/26/2011 2 26 2011 16 641 520798 4814672 284 40
0:00:54 12/15/2009 12 15 2009 0 639 521097 4814673 283 40
18:00:53 4/17/2011 4 17 2011 18 657 519810 4814669 286 40
10:00:30 3/22/2011 3 22 2011 10 641 520102 4814670 285 40
12:00:47 2/26/2011 2 26 2011 12 641 520859 4814672 283 40
12:00:44 4/1/2011 4 1 2011 12 657 520162 4814670 285 40
4:00:47 3/29/2009 3 29 2009 4 637 521037 4814673 283 40
18:00:52 4/25/2010 4 25 2010 18 643 520532 4814671 284 40
16:01:23 12/13/2010 12 13 2010 16 646 520378 4814671 285 40
2:00:44 4/27/2008 4 27 2008 2 636 520985 4814673 283 40
6:00:53 4/14/2010 4 14 2010 6 653 521373 4814674 282 40
6:01:05 1/29/2010 1 29 2010 6 646 520574 4814672 284 40
18:00:41 4/15/2010 4 15 2010 18 643 520345 4814671 285 40
4:00:53 3/17/2013 3 17 2013 4 671 520860 4814673 283 40
4:00:47 3/17/2013 3 17 2013 4 658 521329 4814675 282 40
4:00:50 3/31/2009 3 31 2009 4 641 520795 4814673 284 40
22:01:38 12/12/2009 12 12 2009 22 644 519992 4814671 286 40
4:00:31 3/15/2012 3 15 2012 4 657 520277 4814672 285 40
16:00:26 3/6/2012 3 6 2012 16 658 520650 4814673 284 40
2:00:41 3/20/2011 3 20 2011 2 647 521050 4814674 283 40
16:15:55 4/4/2013 4 4 2013 16 657 520176 4814672 285 40
18:00:48 4/24/2010 4 24 2010 18 657 519846 4814671 286 40
12:00:48 3/9/2014 3 9 2014 12 914 520067 4814671 285 40
18:00:56 3/20/2011 3 20 2011 18 653 519960 4814671 286 40
18:00:52 4/25/2010 4 25 2010 18 656 520527 4814673 284 40
6:00:47 12/10/2009 12 10 2009 6 646 521120 4814675 283 40
14:00:53 4/18/2012 4 18 2012 14 674 520624 4814673 284 40
22:00:42 12/7/2013 12 7 2013 22 914 520703 4814674 284 40
0:00:42 12/29/2011 12 29 2011 0 658 520408 4814673 285 40
6:00:54 1/26/2013 1 26 2013 6 675 521235 4814676 282 40
18:00:47 3/16/2012 3 16 2012 18 665 520301 4814673 285 40
8:01:32 11/23/2010 11 23 2010 8 647 521164 4814676 283 40
6:00:42 1/28/2010 1 28 2010 6 646 520529 4814674 284 40
0:00:56 3/20/2011 3 20 2011 0 647 521046 4814676 283 40
6:00:54 12/30/2010 12 30 2010 6 655 519591 4814672 287 22
18:00:56 4/1/2010 4 1 2010 18 643 519646 4814672 286 40
4:00:56 4/14/2010 4 14 2010 4 653 521371 4814678 282 40
10:00:48 4/1/2011 4 1 2011 10 663 520260 4814674 285 40
4:01:33 11/19/2010 11 19 2010 4 640 520643 4814676 284 40



22:01:51 1/28/2010 1 28 2010 22 646 520580 4814676 284 40
14:00:42 12/13/2010 12 13 2010 14 646 520386 4814675 285 40
12:00:45 4/26/2011 4 26 2011 12 665 519758 4814674 286 40
4:00:56 4/16/2010 4 16 2010 4 656 520351 4814676 285 40
22:00:54 3/19/2011 3 19 2011 22 647 521026 4814678 283 40
2:00:44 4/19/2008 4 19 2008 2 632 520540 4814676 284 40
18:00:56 12/8/2009 12 8 2009 18 646 520656 4814677 284 40
10:01:24 3/16/2012 3 16 2012 10 665 520230 4814676 285 40
14:00:55 3/13/2012 3 13 2012 14 657 520569 4814677 284 40
12:57:12 3/7/2014 3 7 2014 12 657 520398 4814676 285 40
2:00:47 3/14/2013 3 14 2013 2 657 521007 4814678 283 40
8:00:53 12/30/2010 12 30 2010 8 655 519591 4814674 287 22
6:23:43 4/27/2014 4 27 2014 6 657 519625 4814674 286 40
22:01:53 1/30/2011 1 30 2011 22 653 520660 4814677 284 40
18:00:53 3/18/2011 3 18 2011 18 653 519657 4814674 286 40
4:00:55 4/1/2011 4 1 2011 4 654 520860 4814678 283 40
8:01:11 1/5/2011 1 5 2011 8 639 519624 4814675 286 40
4:01:12 12/1/2013 12 1 2013 4 914 520005 4814676 286 40
8:00:53 3/15/2012 3 15 2012 8 657 520273 4814677 285 40
18:00:48 5/6/2011 5 6 2011 18 657 520491 4814677 284 40
16:00:47 4/11/2011 4 11 2011 16 657 519842 4814675 286 40
18:00:40 4/19/2010 4 19 2010 18 657 519783 4814675 286 40
6:01:11 4/3/2010 4 3 2010 6 654 521372 4814680 282 40
0:00:52 12/5/2010 12 5 2010 0 653 520615 4814678 284 40
2:01:31 3/19/2012 3 19 2012 2 641 519995 4814676 286 40
16:00:41 3/16/2013 3 16 2013 16 671 520459 4814678 284 40
18:00:30 1/30/2011 1 30 2011 18 653 520651 4814679 284 40
10:00:47 3/25/2012 3 25 2012 10 665 520612 4814678 284 40
6:00:53 3/17/2013 3 17 2013 6 671 520855 4814679 283 40
14:00:48 12/14/2010 12 14 2010 14 653 520037 4814677 285 40
4:00:56 4/16/2010 4 16 2010 4 643 520365 4814678 285 40
2:00:53 4/1/2011 4 1 2011 2 647 521370 4814681 282 40
18:00:54 12/12/2009 12 12 2009 18 644 519985 4814677 286 40
22:00:12 4/13/2008 4 13 2008 22 634 520880 4814680 283 40
2:00:41 4/22/2010 4 22 2010 2 643 520961 4814680 283 40
18:00:48 4/16/2009 4 16 2009 18 639 520448 4814679 284 40
4:00:47 3/30/2011 3 30 2011 4 657 521005 4814680 283 40
18:00:54 4/19/2012 4 19 2012 18 672 520062 4814678 285 40
23:52:18 4/29/2013 4 29 2013 23 657 520957 4814680 283 40
18:00:48 4/5/2011 4 5 2011 18 653 519648 4814676 286 40
18:01:24 1/31/2010 1 31 2010 18 647 520190 4814678 285 40
4:00:49 12/15/2009 12 15 2009 4 646 521352 4814682 282 40
18:01:12 4/22/2010 4 22 2010 18 643 520487 4814679 284 40
18:00:50 3/26/2011 3 26 2011 18 641 521064 4814681 283 40
18:00:44 12/16/2010 12 16 2010 18 653 520624 4814680 284 40
18:00:43 4/28/2011 4 28 2011 18 657 519760 4814678 286 40
18:00:56 3/31/2011 3 31 2011 18 657 520123 4814679 285 40
8:01:25 12/6/2013 12 6 2013 8 914 520971 4814682 283 40
15:00:50 4/1/2010 4 1 2010 15 801 520156 4814680 285 40
12:00:55 4/23/2010 4 23 2010 12 643 520386 4814680 285 40
10:00:23 4/10/2011 4 10 2011 10 667 520792 4814682 284 40
16:00:30 3/14/2011 3 14 2011 16 657 520489 4814681 284 40
14:00:53 3/25/2009 3 25 2009 14 641 519954 4814679 286 40
18:00:55 2/8/2011 2 8 2011 18 653 520253 4814680 285 40



16:00:47 12/13/2010 12 13 2010 16 657 520164 4814680 285 40
0:00:53 4/1/2011 4 1 2011 0 647 521367 4814684 282 40
4:00:49 4/18/2012 4 18 2012 4 658 519686 4814679 286 40
12:00:14 3/25/2009 3 25 2009 12 641 519822 4814680 286 40
6:00:41 12/14/2009 12 14 2009 6 639 520939 4814683 283 40
14:00:25 3/9/2014 3 9 2014 14 914 520078 4814680 285 40
6:00:53 3/15/2012 3 15 2012 6 657 520282 4814681 285 40
8:00:43 1/17/2012 1 17 2012 8 658 520757 4814684 284 40
22:00:55 12/16/2010 12 16 2010 22 653 520628 4814683 284 40
2:01:07 4/16/2010 4 16 2010 2 643 520320 4814682 285 40
22:00:41 4/26/2011 4 26 2011 22 665 520347 4814683 285 40
6:00:41 4/2/2010 4 2 2010 6 657 521041 4814685 283 40
19:31:56 3/17/2014 3 17 2014 19 657 520695 4814684 284 40
0:00:39 1/31/2012 1 31 2012 0 657 519606 4814681 287 22
0:00:55 12/31/2011 12 31 2011 0 657 519575 4814681 287 22
6:01:12 4/1/2010 4 1 2010 6 654 520393 4814683 285 40
2:00:56 3/26/2009 3 26 2009 2 646 520711 4814685 284 40
16:00:53 4/12/2011 4 12 2011 16 667 520321 4814684 285 40
22:00:48 1/30/2012 1 30 2012 22 657 519605 4814682 287 22
6:00:49 12/15/2009 12 15 2009 6 646 521352 4814687 282 40
18:01:00 2/13/2011 2 13 2011 18 647 520900 4814686 283 40
16:00:58 2/20/2011 2 20 2011 16 647 521059 4814687 283 40
18:00:41 12/12/2010 12 12 2010 18 657 520280 4814684 285 40
5:10:48 4/20/2013 4 20 2013 5 657 519609 4814682 287 22
20:00:48 1/30/2012 1 30 2012 20 657 519601 4814682 287 22
8:00:23 4/18/2012 4 18 2012 8 658 520298 4814685 285 40
2:01:04 4/16/2010 4 16 2010 2 656 520313 4814685 285 40
4:00:23 4/19/2008 4 19 2008 4 632 520545 4814686 284 40
22:00:43 12/28/2011 12 28 2011 22 657 520333 4814685 285 40
12:00:53 3/16/2012 3 16 2012 12 665 520256 4814685 285 40
0:00:42 12/9/2010 12 9 2010 0 653 520893 4814688 283 40
10:01:25 3/18/2012 3 18 2012 10 641 519768 4814684 286 40
4:01:30 1/31/2010 1 31 2010 4 646 520353 4814687 285 40
16:00:44 4/28/2011 4 28 2011 16 657 519849 4814685 286 40
0:01:36 3/27/2012 3 27 2012 0 672 521319 4814690 282 40
18:00:50 4/13/2010 4 13 2010 18 656 520385 4814687 285 40
14:00:26 3/6/2012 3 6 2012 14 658 520643 4814688 284 40
18:00:38 12/13/2010 12 13 2010 18 646 520561 4814688 284 40
4:01:12 12/13/2010 12 13 2010 4 650 521134 4814690 283 40
18:00:54 4/10/2010 4 10 2010 18 656 520432 4814688 284 40
8:00:12 11/23/2010 11 23 2010 8 801 521228 4814690 282 40
14:00:56 3/22/2011 3 22 2011 14 647 520096 4814687 285 40
0:00:48 12/9/2013 12 9 2013 0 914 520802 4814689 284 40
4:01:23 4/9/2010 4 9 2010 4 643 521277 4814690 282 40
14:00:53 3/16/2009 3 16 2009 14 638 520414 4814688 285 40
6:00:54 2/6/2010 2 6 2010 6 647 520168 4814687 285 40
12:07:17 2/22/2014 2 22 2014 12 657 520983 4814690 283 40
18:00:57 12/13/2010 12 13 2010 18 646 520557 4814689 284 40
16:00:49 12/13/2010 12 13 2010 16 655 519897 4814687 286 40
4:00:53 12/31/2011 12 31 2011 4 657 519733 4814687 286 40
22:01:12 4/4/2011 4 4 2011 22 657 519601 4814687 287 22
14:00:42 3/15/2012 3 15 2012 14 657 520327 4814689 285 40
11:58:17 5/1/2013 5 1 2013 11 657 520665 4814690 284 40
16:00:48 4/13/2010 4 13 2010 16 646 520369 4814689 285 40



0:00:25 4/22/2010 4 22 2010 0 657 521083 4814691 283 40
16:00:53 3/16/2012 3 16 2012 16 657 520167 4814689 285 40
18:01:06 5/4/2009 5 4 2009 18 639 519663 4814688 286 40
18:00:50 3/16/2013 3 16 2013 18 671 520586 4814690 284 40
18:00:54 1/30/2012 1 30 2012 18 657 519582 4814688 287 22
18:00:27 12/28/2011 12 28 2011 18 657 520322 4814690 285 40
6:00:54 1/31/2010 1 31 2010 6 646 520356 4814690 285 40
18:00:47 5/5/2009 5 5 2009 18 646 520786 4814692 284 40
20:00:42 4/11/2012 4 11 2012 20 657 520558 4814691 284 40
0:00:16 4/19/2008 4 19 2008 0 632 520497 4814691 284 40
6:00:55 3/30/2011 3 30 2011 6 657 521004 4814693 283 40
8:01:17 11/23/2010 11 23 2010 8 638 521225 4814694 282 40
8:00:53 4/20/2013 4 20 2013 8 679 520069 4814690 285 40
18:01:24 3/4/2012 3 4 2012 18 641 520951 4814693 283 40
6:00:54 4/25/2010 4 25 2010 6 656 519839 4814691 286 40
2:01:21 4/17/2009 4 17 2009 2 639 520139 4814692 285 40
23:09:55 4/19/2013 4 19 2013 23 657 519793 4814691 286 40
18:00:48 4/29/2009 4 29 2009 18 639 521038 4814695 283 40
2:00:36 3/11/2011 3 11 2011 2 654 520849 4814694 283 40
18:00:49 3/18/2012 3 18 2012 18 657 519757 4814691 286 40
0:00:53 2/9/2011 2 9 2011 0 653 520260 4814693 285 40
22:00:55 1/31/2010 1 31 2010 22 647 520187 4814693 285 40
18:00:49 3/31/2010 3 31 2010 18 643 519761 4814692 286 40
20:00:41 4/10/2012 4 10 2012 20 657 519827 4814692 286 40
18:00:48 4/11/2010 4 11 2010 18 643 520035 4814692 285 40
1:17:26 4/13/2014 4 13 2014 1 657 520743 4814695 284 40
2:00:42 3/30/2009 3 30 2009 2 637 521113 4814696 283 40
12:01:48 3/8/2014 3 8 2014 12 914 520411 4814694 285 40
6:00:52 4/19/2008 4 19 2008 6 632 520552 4814694 284 40
1:39:42 4/19/2014 4 19 2014 1 657 519649 4814692 286 40
18:00:48 4/30/2010 4 30 2010 18 657 520777 4814695 284 40
2:00:47 2/9/2011 2 9 2011 2 653 520259 4814694 285 40
18:00:54 3/13/2013 3 13 2013 18 657 520454 4814695 284 40
6:00:54 4/3/2010 4 3 2010 6 657 521359 4814698 282 40
4:00:55 3/21/2011 3 21 2011 4 647 520506 4814695 284 40
12:00:28 3/13/2012 3 13 2012 12 657 520552 4814695 284 40
8:00:42 3/14/2012 3 14 2012 8 657 520843 4814696 283 40
12:00:53 4/10/2011 4 10 2011 12 667 520719 4814696 284 40
10:00:48 3/27/2011 3 27 2011 10 650 520367 4814695 285 40
18:00:42 3/15/2011 3 15 2011 18 653 520522 4814696 284 40
0:00:42 4/25/2010 4 25 2010 0 657 519770 4814694 286 40
10:00:31 3/18/2011 3 18 2011 10 647 519823 4814694 286 40
18:00:53 3/16/2012 3 16 2012 18 657 520106 4814695 285 40
19:07:25 1/13/2014 1 13 2014 19 657 519928 4814694 286 40
6:00:53 4/9/2010 4 9 2010 6 643 521286 4814699 282 40
4:01:03 1/26/2013 1 26 2013 4 675 521222 4814699 283 40
2:00:38 3/1/2012 3 1 2012 2 657 520861 4814698 283 40
4:00:54 3/17/2009 3 17 2009 4 638 520863 4814698 283 40
10:00:56 3/22/2011 3 22 2011 10 647 520079 4814696 285 40
8:00:53 12/14/2010 12 14 2010 8 653 520183 4814696 285 40
2:00:54 12/15/2009 12 15 2009 2 639 521048 4814699 283 40
18:00:48 2/29/2012 2 29 2012 18 657 520910 4814699 283 40
16:01:24 11/25/2010 11 25 2010 16 657 519701 4814695 286 40
6:00:56 3/14/2012 3 14 2012 6 657 520844 4814699 283 40



18:00:54 4/30/2011 4 30 2011 18 657 520657 4814699 284 40
10:00:54 12/12/2009 12 12 2009 10 644 519884 4814697 286 40
20:00:35 4/1/2014 4 1 2014 20 914 520361 4814698 285 40
18:00:54 3/17/2011 3 17 2011 18 657 520525 4814699 284 40
14:01:12 3/17/2013 3 17 2013 14 679 520642 4814699 284 40
10:00:43 5/5/2009 5 5 2009 10 646 520380 4814699 285 40
18:00:25 4/11/2011 4 11 2011 18 667 519841 4814697 286 40
6:00:47 12/13/2010 12 13 2010 6 654 520395 4814699 285 40
18:00:49 3/10/2011 3 10 2011 18 641 520971 4814701 283 40
12:00:48 3/3/2011 3 3 2011 12 647 520573 4814700 284 40
16:00:54 2/13/2011 2 13 2011 16 647 520733 4814701 284 40
4:00:41 3/14/2012 3 14 2012 4 657 520840 4814702 283 40
14:00:42 2/26/2011 2 26 2011 14 641 520815 4814702 284 40
18:00:48 4/28/2010 4 28 2010 18 657 520917 4814702 283 40
2:00:54 4/25/2010 4 25 2010 2 657 519783 4814699 286 40
18:00:53 4/15/2012 4 15 2012 18 674 520573 4814701 284 40
16:00:48 3/13/2012 3 13 2012 16 657 520732 4814702 284 40
1:36:12 4/18/2014 4 18 2014 1 657 521065 4814703 283 40
6:00:47 3/21/2011 3 21 2011 6 647 520504 4814701 284 40
16:00:26 3/21/2012 3 21 2012 16 663 520058 4814701 285 40
12:01:20 3/15/2012 3 15 2012 12 657 520325 4814702 285 40
18:00:48 4/14/2008 4 14 2008 18 634 520802 4814703 284 40
18:00:48 4/23/2010 4 23 2010 18 657 520989 4814704 283 40
16:00:41 4/28/2011 4 28 2011 16 654 520501 4814703 284 40
2:01:42 3/17/2013 3 17 2013 2 677 521187 4814705 283 40
4:00:41 3/31/2009 3 31 2009 4 647 520999 4814705 283 40
18:00:49 3/29/2013 3 29 2013 18 657 519952 4814701 286 40
18:00:55 4/5/2010 4 5 2010 18 643 520136 4814702 285 40
18:00:48 4/19/2010 4 19 2010 18 643 519810 4814701 286 40
18:00:52 3/10/2011 3 10 2011 18 657 520973 4814705 283 40
18:01:42 5/2/2010 5 2 2010 18 657 520817 4814705 284 40
16:00:52 3/24/2012 3 24 2012 16 673 520595 4814704 284 40
18:00:53 4/12/2012 4 12 2012 18 657 520437 4814704 284 40
8:00:54 4/17/2010 4 17 2010 8 657 520459 4814705 284 40
18:00:53 4/29/2011 4 29 2011 18 657 519780 4814703 286 40
10:01:46 3/25/2012 3 25 2012 10 641 520683 4814706 284 40
16:00:53 2/21/2014 2 21 2014 16 909 520897 4814706 283 40
12:00:53 3/6/2012 3 6 2012 12 657 520663 4814706 284 40
8:00:36 3/23/2009 3 23 2009 8 641 520676 4814706 284 40
18:00:42 12/8/2010 12 8 2010 18 653 520109 4814704 285 40
18:00:53 3/31/2009 3 31 2009 18 639 520439 4814705 284 40
8:00:55 1/28/2010 1 28 2010 8 646 520545 4814706 284 40
18:00:54 5/2/2011 5 2 2011 18 657 520224 4814705 285 40
6:01:02 3/16/2012 3 16 2012 6 657 520045 4814705 285 40
12:00:42 12/13/2010 12 13 2010 12 653 520085 4814705 285 40
18:00:48 4/12/2012 4 12 2012 18 672 520556 4814707 284 40
8:00:50 12/15/2009 12 15 2009 8 646 521356 4814709 282 40
10:00:55 12/13/2010 12 13 2010 10 653 520083 4814706 285 40
18:05:25 3/23/2014 3 23 2014 18 657 520179 4814706 285 40
2:00:53 3/17/2009 3 17 2009 2 638 520853 4814708 283 40
14:01:24 3/11/2011 3 11 2011 14 647 520738 4814708 284 40
18:00:44 4/3/2010 4 3 2010 18 801 520611 4814707 284 40
6:00:53 3/31/2009 3 31 2009 6 647 520993 4814709 283 40
18:00:54 4/26/2010 4 26 2010 18 657 519919 4814706 286 40



22:00:25 4/16/2009 4 16 2009 22 639 520395 4814708 285 40
0:00:41 3/29/2012 3 29 2012 0 673 521141 4814710 283 40
16:00:25 3/28/2012 3 28 2012 16 681 520102 4814707 285 40
16:00:29 3/30/2009 3 30 2009 16 643 520949 4814710 283 40
14:00:15 3/16/2009 3 16 2009 14 641 520348 4814708 285 40
2:00:53 5/6/2010 5 6 2010 2 656 520385 4814708 285 40
10:00:47 3/29/2012 3 29 2012 10 672 520092 4814707 285 40
4:00:48 4/21/2012 4 21 2012 4 657 519669 4814706 286 40
18:00:54 5/7/2009 5 7 2009 18 639 520627 4814709 284 40
20:00:41 2/25/2012 2 25 2012 20 657 520867 4814710 283 40
12:00:43 3/16/2012 3 16 2012 12 658 520149 4814708 285 40
14:00:50 3/17/2012 3 17 2012 14 665 519650 4814707 286 40
16:02:48 1/23/2013 1 23 2013 16 675 520703 4814710 284 40
10:01:11 1/26/2013 1 26 2013 10 665 520797 4814711 284 40
14:00:41 3/16/2012 3 16 2012 14 658 520135 4814709 285 40
14:00:53 12/13/2010 12 13 2010 14 657 520146 4814709 285 40
2:01:09 4/9/2010 4 9 2010 2 643 521182 4814712 283 40
12:00:41 3/17/2011 3 17 2011 12 653 519772 4814708 286 40
18:00:50 3/31/2010 3 31 2010 18 801 520623 4814711 284 40
10:00:54 3/25/2012 3 25 2012 10 674 520596 4814711 284 40
2:00:43 1/31/2010 1 31 2010 2 646 520315 4814710 285 40
16:00:39 4/15/2012 4 15 2012 16 674 520062 4814710 285 40
18:00:49 12/19/2010 12 19 2010 18 655 520541 4814712 284 40
18:01:25 4/11/2011 4 11 2011 18 641 519689 4814709 286 40
18:00:43 5/11/2008 5 11 2008 18 634 520551 4814712 284 40
18:00:42 3/25/2012 3 25 2012 18 658 520582 4814712 284 40
20:00:42 4/21/2013 4 21 2013 20 679 519531 4814709 287 22
4:00:54 4/25/2010 4 25 2010 4 657 519843 4814711 286 40
2:00:53 5/5/2010 5 5 2010 2 657 521042 4814714 283 40
18:00:55 12/28/2011 12 28 2011 18 657 520317 4814712 285 40
22:00:48 12/6/2010 12 6 2010 22 657 520422 4814713 285 40
18:00:45 4/21/2010 4 21 2010 18 656 521069 4814715 283 40
12:00:56 3/17/2011 3 17 2011 12 641 519751 4814711 286 40
8:00:55 4/17/2010 4 17 2010 8 656 520382 4814713 285 40
6:00:54 4/22/2010 4 22 2010 6 657 520747 4814714 284 40
5:19:12 1/25/2013 1 25 2013 5 641 519616 4814711 286 40
18:00:49 11/20/2010 11 20 2010 18 646 519590 4814711 287 22
6:00:57 3/29/2012 3 29 2012 6 679 521310 4814716 282 40
12:00:47 2/22/2011 2 22 2011 12 641 520749 4814715 284 40
10:00:51 3/27/2011 3 27 2011 10 801 520427 4814714 284 40
0:00:53 4/20/2010 4 20 2010 0 657 519781 4814712 286 40
10:00:54 11/20/2010 11 20 2010 10 646 519917 4814713 286 40
14:00:53 4/3/2010 4 3 2010 14 647 520648 4814715 284 40
16:00:53 3/31/2009 3 31 2009 16 640 520819 4814716 284 40
6:00:55 3/31/2009 3 31 2009 6 643 520914 4814717 283 40
16:00:54 2/15/2014 2 15 2014 16 914 520251 4814715 285 40
4:00:54 4/23/2010 4 23 2010 4 656 520554 4814716 284 40
22:00:53 4/18/2008 4 18 2008 22 632 520527 4814716 284 40
18:00:54 4/19/2009 4 19 2009 18 639 520668 4814716 284 40
8:00:53 12/13/2010 12 13 2010 8 654 520380 4814716 285 40
14:00:53 3/18/2011 3 18 2011 14 657 519675 4814714 286 40
14:00:54 3/27/2011 3 27 2011 14 801 520449 4814716 284 40
12:00:54 1/26/2013 1 26 2013 12 665 520803 4814717 284 40
11:15:53 2/22/2013 2 22 2013 11 641 520546 4814717 284 40



22:00:53 4/19/2010 4 19 2010 22 657 519788 4814714 286 40
22:00:54 3/26/2012 3 26 2012 22 673 520951 4814718 283 40
0:00:55 12/8/2013 12 8 2013 0 914 520484 4814717 284 40
18:00:44 5/3/2010 5 3 2010 18 646 520416 4814717 285 40
10:00:54 3/17/2011 3 17 2011 10 641 519853 4814715 286 40
12:01:17 3/31/2011 3 31 2011 12 647 520378 4814717 285 40
10:00:50 4/18/2012 4 18 2012 10 658 520299 4814717 285 40
10:00:13 11/24/2010 11 24 2010 10 646 519954 4814716 286 40
0:00:48 2/26/2012 2 26 2012 0 657 520848 4814719 283 40
6:01:52 3/29/2012 3 29 2012 6 681 521317 4814720 282 40
16:00:53 12/9/2010 12 9 2010 16 653 520180 4814717 285 40
12:00:25 3/17/2011 3 17 2011 12 647 519762 4814716 286 40
4:00:18 12/10/2013 12 10 2013 4 671 521188 4814721 283 40
1:08:18 1/14/2014 1 14 2014 1 657 519744 4814716 286 40
2:00:41 3/31/2009 3 31 2009 2 637 521150 4814721 283 40
12:00:17 3/31/2010 3 31 2010 12 647 520640 4814719 284 40
4:00:54 2/6/2010 2 6 2010 4 647 520160 4814718 285 40
10:00:48 3/27/2011 3 27 2011 10 665 520353 4814719 285 40
2:00:49 12/4/2013 12 4 2013 2 908 521123 4814721 283 40
10:01:02 3/17/2011 3 17 2011 10 657 519755 4814717 286 40
16:00:54 3/25/2012 3 25 2012 16 658 520687 4814720 284 40
2:00:53 3/30/2011 3 30 2011 2 647 521240 4814722 282 40
8:00:53 3/31/2011 3 31 2011 8 657 520292 4814720 285 40
0:00:26 4/4/2010 4 4 2010 0 801 519658 4814718 286 40
2:00:51 1/30/2010 1 30 2010 2 646 520358 4814720 285 40
12:01:24 4/18/2012 4 18 2012 12 672 520539 4814721 284 40
4:00:55 4/2/2010 4 2 2010 4 647 519640 4814718 286 40
18:01:11 1/25/2013 1 25 2013 18 657 520216 4814720 285 40
4:00:48 3/29/2012 3 29 2012 4 679 521317 4814724 282 40
4:00:42 3/31/2009 3 31 2009 4 643 520916 4814722 283 40
16:00:53 4/30/2010 4 30 2010 16 657 520394 4814721 285 40
4:00:47 4/23/2012 4 23 2012 4 657 520989 4814723 283 40
1:05:25 1/13/2014 1 13 2014 1 657 519621 4814719 286 40
12:00:54 3/30/2012 3 30 2012 12 674 520163 4814721 285 40
10:00:41 3/25/2012 3 25 2012 10 672 520694 4814722 284 40
16:01:12 4/2/2009 4 2 2009 16 647 520950 4814723 283 40
10:00:54 12/12/2009 12 12 2009 10 639 519916 4814720 286 40
12:00:53 3/5/2009 3 5 2009 12 634 520765 4814723 284 40
20:00:43 12/28/2011 12 28 2011 20 658 520371 4814722 285 40
18:00:54 3/4/2009 3 4 2009 18 635 520366 4814722 285 40
20:00:24 3/18/2012 3 18 2012 20 657 519749 4814720 286 40
18:00:35 12/13/2010 12 13 2010 18 655 519764 4814721 286 40
14:00:53 3/6/2012 3 6 2012 14 657 520770 4814724 284 40
20:00:27 3/22/2012 3 22 2012 20 657 519595 4814720 287 22
18:00:44 3/27/2012 3 27 2012 18 681 519566 4814721 287 22
2:00:42 4/13/2012 4 13 2012 2 657 521156 4814726 283 40
14:00:50 4/4/2011 4 4 2011 14 657 519603 4814721 287 22
12:00:54 2/13/2011 2 13 2011 12 647 520811 4814725 284 40
2:00:41 12/3/2010 12 3 2010 2 646 520860 4814725 283 40
18:00:53 4/12/2010 4 12 2010 18 656 520728 4814725 284 40
4:00:24 3/15/2012 3 15 2012 4 658 520274 4814724 285 40
4:00:25 4/22/2010 4 22 2010 4 643 520820 4814725 284 40
6:00:54 4/25/2010 4 25 2010 6 657 519847 4814723 286 40
10:00:52 3/10/2014 3 10 2014 10 914 520392 4814724 285 40



22:00:53 4/20/2010 4 20 2010 22 657 519915 4814723 286 40
12:00:14 3/27/2011 3 27 2011 12 801 520381 4814725 285 40
18:00:47 4/6/2010 4 6 2010 18 801 520623 4814726 284 40
2:01:41 4/12/2010 4 12 2010 2 656 521299 4814728 282 40
10:01:13 3/22/2009 3 22 2009 10 641 520579 4814727 284 40
6:00:54 4/19/2013 4 19 2013 6 679 519564 4814724 287 22
6:01:11 4/7/2013 4 7 2013 6 679 521316 4814729 282 40
0:00:23      4/16/2011       4       16      2011    0       654     521285  4814729 282     40
8:01:13 3/26/2012       3       26      2012    8       673     520698  4814727 284     40
22:00:56        3/26/2012       3       26      2012    22      674     521003  4814728 283     40
8:00:35 12/14/2010      12      14      2010    8       646     520532  4814727 284     40
8:00:53 12/16/2010      12      16      2010    8       657     520704  4814728 284     40
2:00:46 12/31/2011      12      31      2011    2       657     519626  4814725 286     40
10:00:53        1/25/2013       1       25      2013    10      657     520478  4814728 284     40
12:00:23        3/20/2009       3       20      2009    12      641     520253  4814727 285     40
10:00:41        4/12/2011       4       12      2011    10      657     520168  4814727 285     40
18:00:53        4/10/2010       4       10      2010    18      643     519895  4814727 286     40
2:00:53 3/22/2013       3       22      2013    2       663     521352  4814731 282     40
2:00:41 4/14/2011       4       14      2011    2       667     519596  4814726 287     22
12:00:44        3/4/2009        3       4       2009    12      635     520298  4814728 285     40
6:00:54 4/23/2010       4       23      2010    6       656     520575  4814729 284     40
22:00:54        4/26/2010       4       26      2010    22      657     519667  4814727 286     40
22:01:11        4/26/2010       4       26      2010    22      656     519661  4814727 286     40
6:00:42 3/15/2012       3       15      2012    6       658     520279  4814729 285     40
18:00:47        4/14/2010       4       14      2010    18      643     520040  4814729 285     40
14:01:13        1/25/2013       1       25      2013    14      665     520257  4814729 285     40
18:00:55        4/4/2010        4       4       2010    18      654     520717  4814731 284     40
12:00:55        4/5/2011        4       5       2011    12      653     520166  4814730 285     40
16:00:45        4/17/2012       4       17      2012    16      658     519927  4814729 286     40
12:00:47        3/18/2011       3       18      2011    12      657     519888  4814729 286     40
22:00:43        12/28/2011      12      28      2011    22      658     520382  4814731 285     40
0:01:12 4/19/2010       4       19      2010    0       643     519849  4814729 286     40
18:00:49        4/17/2012       4       17      2012    18      658     519861  4814729 286     40
14:00:31        3/4/2009        3       4       2009    14      635     520316  4814731 285     40
12:01:17        2/22/2014       2       22      2014    12      909     520954  4814733 283     40
18:01:48        3/29/2012       3       29      2012    18      641     520517  4814732 284     40
18:00:54        4/28/2010       4       28      2010    18      657     520546  4814732 284     40
22:00:56        12/13/2010      12      13      2010    22      655     519768  4814730 286     40
23:00:20        4/16/2013       4       16      2013    23      657     520778  4814733 284     40
6:00:54 3/31/2009       3       31      2009    6       637     521061  4814734 283     40
8:00:33 1/6/2010        1       6       2010    8       646     520361  4814732 285     40
4:00:43 3/27/2012       3       27      2012    4       672     521288  4814735 282     40
22:00:53        4/29/2010       4       29      2010    22      640     521071  4814734 283     40
18:00:24        4/12/2010       4       12      2010    18      657     520261  4814732 285     40
4:00:47 3/31/2009       3       31      2009    4       637     521063  4814735 283     40
12:00:23        3/5/2009        3       5       2009    12      635     520818  4814734 284     40
5:39:26 4/27/2013       4       27      2013    5       657     520050  4814731 285     40
18:00:41        4/7/2011        4       7       2011    18      647     520731  4814734 284     40
22:00:59        4/11/2013       4       11      2013    22      671     519721  4814731 286     40
14:00:53        3/30/2012       3       30      2012    14      674     520170  4814732 285     40
14:00:54        4/18/2012       4       18      2012    14      672     520546  4814733 284     40
10:00:54        4/5/2011        4       5       2011    10      657     520078  4814732 285     40
12:00:48        2/23/2011       2       23      2011    12      641     520854  4814735 283     40
18:00:41        12/1/2011       12      1       2011    18      655     520019  4814732 286     40



0:00:52 4/17/2009       4       17      2009    0       639     520339  4814733 285     40
2:01:16 3/17/2013       3       17      2013    2       658     521341  4814736 282     40
2:00:53 2/6/2010        2       6       2010    2       647     520167  4814733 285     40
1:01:53 5/15/2013       5       15      2013    1       657     520820  4814735 284     40
2:00:53 2/12/2012       2       12      2012    2       657     520646  4814735 284     40
18:01:42        4/28/2010       4       28      2010    18      656     521103  4814736 283     40
16:00:23        4/14/2010       4       14      2010    16      643     520220  4814734 285     40
16:00:41        4/19/2012       4       19      2012    16      672     520033  4814733 285     40
10:00:42        3/25/2012       3       25      2012    10      658     520684  4814735 284     40
12:04:48        3/23/2014       3       23      2014    12      657     520154  4814734 285     40
0:01:44 3/27/2012       3       27      2012    0       679     521233  4814737 282     40
16:00:38        3/6/2012        3       6       2012    16      657     520800  4814736 284     40
18:01:11        4/2/2009        4       2       2009    18      647     520535  4814736 284     40
12:00:48        3/20/2011       3       20      2011    12      657     519875  4814734 286     40
12:00:16        4/4/2011        4       4       2011    12      653     519627  4814734 286     40
14:00:44        12/29/2011      12      29      2011    14      658     520399  4814736 285     40
12:00:43        3/22/2011       3       22      2011    12      647     520067  4814735 285     40
0:00:42 4/21/2010       4       21      2010    0       657     519913  4814735 286     40
12:00:49        4/26/2011       4       26      2011    12      657     519900  4814735 286     40
18:00:54        4/29/2010       4       29      2010    18      640     520812  4814738 284     40
16:00:37        3/16/2011       3       16      2011    16      653     520360  4814737 285     40
22:00:48        11/24/2010      11      24      2010    22      653     520411  4814737 285     40
12:00:54        4/17/2012       4       17      2012    12      672     520251  4814737 285     40
12:00:44        3/25/2009       3       25      2009    12      646     519893  4814736 286     40
4:00:44 3/30/2012       3       30      2012    4       672     521338  4814740 282     40
6:00:48 4/19/2012       4       19      2012    6       657     520802  4814738 284     40
14:00:41        2/20/2011       2       20      2011    14      647     520755  4814738 284     40
12:00:24        3/27/2011       3       27      2011    12      665     520383  4814737 285     40
10:00:42        1/31/2012       1       31      2012    10      657     520429  4814738 284     40
6:00:54 4/16/2010       4       16      2010    6       657     520562  4814738 284     40
16:00:44        3/30/2009       3       30      2009    16      641     520886  4814739 283     40
18:00:24        4/17/2012       4       17      2012    18      657     519755  4814736 286     40
12:00:31        2/24/2009       2       24      2009    12      635     520853  4814739 283     40
14:01:17        4/3/2010        4       3       2010    14      643     520617  4814739 284     40
12:00:54        3/17/2009       3       17      2009    12      639     520324  4814738 285     40
18:00:45        4/13/2011       4       13      2011    18      657     520107  4814737 285     40
18:00:48        4/18/2008       4       18      2008    18      632     520570  4814739 284     40
2:01:18 1/26/2013       1       26      2013    2       657     519592  4814736 287     22
18:00:36        11/20/2010      11      20      2010    18      657     519623  4814736 286     40
2:01:18 3/29/2012       3       29      2012    2       673     521462  4814742 282     40
14:00:42        3/30/2009       3       30      2009    14      647     521054  4814741 283     40
10:00:24        11/20/2010      11      20      2010    10      657     519900  4814737 286     40
0:00:52 12/7/2013       12      7       2013    0       914     520375  4814739 285     40
18:00:47        12/9/2010       12      9       2010    18      653     520373  4814739 285     40
6:00:48 12/14/2010      12      14      2010    6       655     519570  4814737 287     22
12:02:03        3/16/2009       3       16      2009    12      641     520397  4814740 285     40
4:00:56 12/14/2010      12      14      2010    4       655     519572  4814738 287     22
4:00:24 12/1/2009       12      1       2009    4       638     519914  4814739 286     40
0:00:53 12/31/2011      12      31      2011    0       658     519609  4814738 287     22
6:00:54 3/17/2009       3       17      2009    6       638     520434  4814741 284     40
10:00:53        3/28/2012       3       28      2012    10      681     520051  4814739 285     40
18:00:42        4/10/2010       4       10      2010    18      657     519845  4814739 286     40
4:00:54 4/26/2010       4       26      2010    4       656     520105  4814740 285     40
18:00:47        4/7/2013        4       7       2013    18      679     519863  4814739 286     40



0:00:34 3/26/2009       3       26      2009    0       646     520311  4814741 285     40
18:01:18        2/22/2012       2       22      2012    18      641     520808  4814743 284     40
6:00:56 4/28/2010       4       28      2010    6       656     519720  4814740 286     40
2:00:53 12/31/2011      12      31      2011    2       641     520036  4814741 285     40
12:52:26        12/3/2013       12      3       2013    12      657     519825  4814740 286     40
14:00:53        3/13/2009       3       13      2009    14      635     520198  4814742 285     40
2:00:42 4/5/2011        4       5       2011    2       653     519531  4814741 287     22
14:00:53        4/10/2011       4       10      2011    14      641     520958  4814745 283     40
16:00:49        3/19/2011       3       19      2011    16      647     520569  4814744 284     40
8:00:47 12/3/2010       12      3       2010    8       650     521020  4814745 283     40
8:00:55 12/28/2011      12      28      2011    8       657     520296  4814743 285     40
4:00:54 4/18/2010       4       18      2010    4       656     519712  4814741 286     40
18:00:54        3/6/2012        3       6       2012    18      657     520829  4814745 283     40
18:00:47        3/17/2012       3       17      2012    18      657     519567  4814741 287     22
6:00:48 2/23/2014       2       23      2014    6       916     520994  4814746 283     40
2:00:11 4/6/2011        4       6       2011    2       653     520497  4814744 284     40
12:00:30        1/25/2013       1       25      2013    12      665     520486  4814745 284     40
10:01:11        3/15/2012       3       15      2012    10      657     520314  4814744 285     40
2:01:12 4/1/2010        4       1       2010    2       654     520353  4814744 285     40
14:01:48        4/27/2010       4       27      2010    14      656     519840  4814743 286     40
2:00:41 1/28/2010       1       28      2010    2       646     520547  4814745 284     40
16:00:23        2/24/2009       2       24      2009    16      635     521019  4814747 283     40
18:00:45        12/12/2010      12      12      2010    18      655     520365  4814745 285     40
10:00:43        12/18/2013      12      18      2013    10      658     520201  4814745 285     40
0:00:54 4/6/2010        4       6       2010    0       656     520129  4814745 285     40
8:00:56 3/31/2011       3       31      2011    8       641     519806  4814744 286     40
16:00:53        3/31/2009       3       31      2009    16      637     520765  4814747 284     40
19:38:14        4/18/2014       4       18      2014    19      657     519991  4814745 286     40
12:00:20        3/17/2009       3       17      2009    12      635     520473  4814746 284     40
10:00:56        1/25/2013       1       25      2013    10      665     520479  4814746 284     40
16:00:54        4/22/2010       4       22      2010    16      643     520493  4814747 284     40
6:00:29 12/28/2011      12      28      2011    6       657     520288  4814746 285     40
8:00:48 4/1/2010        4       1       2010    8       654     520393  4814746 285     40
8:01:24 3/16/2012       3       16      2012    8       657     520062  4814746 285     40
12:00:14        11/22/2010      11      22      2010    12      650     519835  4814745 286     40
20:00:42        3/23/2012       3       23      2012    20      657     519648  4814745 286     40
4:00:56 12/28/2011      12      28      2011    4       657     520294  4814747 285     40
22:00:41        2/25/2012       2       25      2012    22      657     520850  4814749 283     40
18:00:54        5/3/2011        5       3       2011    18      657     520531  4814748 284     40
18:00:14        4/17/2010       4       17      2010    18      643     520142  4814747 285     40
8:00:44 1/18/2011       1       18      2011    8       653     520775  4814749 284     40
4:00:54 4/7/2013        4       7       2013    4       679     521324  4814751 282     40
16:00:54        3/4/2009        3       4       2009    16      635     520325  4814748 285     40
12:00:49        11/22/2010      11      22      2010    12      801     519893  4814746 286     40
4:00:42 4/1/2010        4       1       2010    4       654     520353  4814748 285     40
6:00:57 12/3/2013       12      3       2013    6       914     520455  4814748 284     40
14:00:47        3/31/2011       3       31      2011    14      657     520178  4814747 285     40
8:00:41 2/2/2010        2       2       2010    8       646     520692  4814749 284     40
0:00:53 2/6/2010        2       6       2010    0       647     520174  4814748 285     40
10:01:02        12/29/2011      12      29      2011    10      641     520377  4814748 285     40
0:39:03 5/11/2013       5       11      2013    0       657     520933  4814750 283     40
18:00:21        4/20/2010       4       20      2010    18      657     520038  4814747 285     40
12:00:51        4/12/2011       4       12      2011    12      657     520143  4814748 285     40
18:00:48        4/14/2012       4       14      2012    18      674     520425  4814749 284     40



18:00:50        4/27/2011       4       27      2011    18      665     520578  4814749 284     40
18:00:54        12/29/2010      12      29      2010    18      657     519600  4814746 287     22
16:01:02        3/16/2011       3       16      2011    16      647     520421  4814749 285     40
18:00:59        11/23/2010      11      23      2010    18      647     521367  4814752 282     40
18:00:47        4/1/2010        4       1       2010    18      657     520935  4814751 283     40
14:00:53        4/10/2011       4       10      2011    14      647     520967  4814751 283     40
18:00:49        4/6/2010        4       6       2010    18      656     521125  4814751 283     40
18:00:54        3/13/2012       3       13      2012    18      657     520789  4814750 284     40
18:00:23        3/21/2012       3       21      2012    18      663     520096  4814748 285     40
22:00:44        12/12/2010      12      12      2010    22      655     520342  4814750 285     40
2:00:41 12/11/2009      12      11      2009    2       646     520187  4814749 285     40
22:00:21        4/5/2010        4       5       2010    22      656     520132  4814749 285     40
18:01:18        3/24/2011       3       24      2011    18      647     521097  4814752 283     40
4:00:49 4/5/2011        4       5       2011    4       653     519817  4814749 286     40
4:00:56 3/20/2011       3       20      2011    4       647     521086  4814753 283     40
0:01:20 12/13/2010      12      13      2010    0       655     520411  4814751 285     40
10:00:48        3/18/2012       3       18      2012    10      657     519811  4814749 286     40
6:00:39 4/25/2010       4       25      2010    6       643     519764  4814749 286     40
10:00:54        12/13/2010      12      13      2010    10      655     519906  4814750 286     40
0:00:41 1/30/2010       1       30      2010    0       646     520349  4814751 285     40
2:00:55 3/29/2014       3       29      2014    2       917     521313  4814755 282     40
2:00:37 2/26/2012       2       26      2012    2       657     520833  4814753 283     40
12:00:51        12/13/2010      12      13      2010    12      655     519906  4814750 286     40
10:01:10        11/20/2010      11      20      2010    10      638     519982  4814751 286     40
2:00:53 4/23/2010       4       23      2010    2       656     520575  4814753 284     40
2:00:42 12/21/2013      12      21      2013    2       658     519597  4814750 287     22
2:01:50 5/9/2010        5       9       2010    2       646     521231  4814756 282     40
14:00:47        4/10/2011       4       10      2011    14      667     520707  4814754 284     40
0:43:55 5/12/2013       5       12      2013    0       657     521056  4814755 283     40
16:00:41        4/1/2011        4       1       2011    16      657     520067  4814753 285     40
2:00:47 2/23/2012       2       23      2012    2       657     520877  4814755 283     40
22:00:50        12/14/2009      12      14      2009    22      646     520960  4814756 283     40
0:00:48 3/27/2012       3       27      2012    0       665     521031  4814756 283     40
6:00:41 2/26/2012       2       26      2012    6       657     520834  4814755 283     40
16:02:22        4/27/2010       4       27      2010    16      656     519919  4814753 286     40
8:01:11 3/1/2012        3       1       2012    8       657     520881  4814756 283     40
12:00:25        3/17/2009       3       17      2009    12      638     520421  4814755 285     40
12:00:43        12/13/2010      12      13      2010    12      657     520140  4814754 285     40
4:00:56 2/26/2012       2       26      2012    4       657     520832  4814756 283     40
22:01:06        4/19/2010       4       19      2010    22      656     519709  4814753 286     40
18:00:54        4/18/2009       4       18      2009    18      639     520676  4814757 284     40
18:00:42        4/11/2012       4       11      2012    18      657     520420  4814756 285     40
20:00:57        3/19/2014       3       19      2014    20      914     520443  4814756 284     40
22:00:56        12/2/2010       12      2       2010    22      657     519718  4814754 286     40
18:00:49        2/21/2010       2       21      2010    18      641     520619  4814757 284     40
18:00:52        4/11/2011       4       11      2011    18      641     519725  4814754 286     40
22:00:53        12/29/2010      12      29      2010    22      657     519601  4814754 287     22
0:00:51 4/20/2010       4       20      2010    0       656     519708  4814754 286     40
22:01:09        4/19/2010       4       19      2010    22      643     519880  4814755 286     40
22:00:33        3/19/2011       3       19      2011    22      653     521109  4814759 283     40
18:00:56        5/3/2010        5       3       2010    18      656     520522  4814757 284     40
14:00:48        4/13/2010       4       13      2010    14      657     520297  4814757 285     40
10:00:42        4/16/2011       4       16      2011    10      654     520365  4814757 285     40
18:15:42        3/26/2014       3       26      2014    18      657     519788  4814755 286     40



4:00:54 4/19/2010       4       19      2010    4       657     519752  4814755 286     40
22:00:47        4/9/2012        4       9       2012    22      665     520497  4814758 284     40
0:00:49 4/11/2010       4       11      2010    0       657     519752  4814756 286     40
12:00:49        3/20/2011       3       20      2011    12      653     519865  4814756 286     40
2:00:56 12/30/2010      12      30      2010    2       655     519595  4814755 287     22
18:01:17        3/27/2012       3       27      2012    18      672     519632  4814756 286     40
18:00:53        5/2/2009        5       2       2009    18      639     520242  4814757 285     40
0:00:54 4/20/2010       4       20      2010    0       643     519831  4814757 286     40
22:00:56        12/10/2013      12      10      2013    22      914     520089  4814757 285     40
8:00:49 3/29/2012       3       29      2012    8       657     520193  4814758 285     40
14:00:53        4/13/2011       4       13      2011    14      667     519598  4814756 287     22
10:00:55        12/13/2010      12      13      2010    10      657     520147  4814758 285     40
18:00:47        4/7/2011        4       7       2011    18      667     520692  4814760 284     40
18:00:54        4/11/2010       4       11      2010    18      653     520343  4814759 285     40
12:00:20        2/13/2011       2       13      2011    12      653     520834  4814761 283     40
22:00:29        4/10/2010       4       10      2010    22      657     519754  4814758 286     40
2:00:50 3/26/2009       3       26      2009    2       643     520694  4814761 284     40
22:00:54        12/14/2009      12      14      2009    22      639     521034  4814762 283     40
0:00:42 12/30/2010      12      30      2010    0       655     519595  4814758 287     22
14:01:21        4/14/2010       4       14      2010    14      643     520266  4814760 285     40
22:00:54        4/18/2010       4       18      2010    22      643     519852  4814758 286     40
6:00:33 4/5/2011        4       5       2011    6       653     519824  4814758 286     40
18:00:42        4/14/2010       4       14      2010    18      653     519778  4814759 286     40
15:00:53        3/31/2010       3       31      2010    15      801     520644  4814761 284     40
16:01:11        2/20/2011       2       20      2011    16      653     520825  4814762 284     40
2:00:41 3/16/2009       3       16      2009    2       641     520209  4814760 285     40
18:00:43        4/11/2010       4       11      2010    18      657     520141  4814760 285     40
18:00:42        4/9/2011        4       9       2011    18      647     519764  4814759 286     40
20:00:42        3/29/2012       3       29      2012    20      657     519586  4814759 287     22
16:00:48        3/11/2011       3       11      2011    16      641     520946  4814763 283     40
22:01:11        12/21/2010      12      21      2010    22      655     520018  4814760 286     40
2:00:56 4/15/2010       4       15      2010    2       656     521113  4814764 283     40
18:00:24        4/9/2010        4       9       2010    18      653     520132  4814761 285     40
22:00:56        4/20/2010       4       20      2010    22      643     519799  4814760 286     40
14:00:45        4/16/2012       4       16      2012    14      674     520066  4814761 285     40
16:00:31        4/10/2011       4       10      2011    16      667     520707  4814763 284     40
18:00:56        3/31/2011       3       31      2011    18      661     520747  4814763 284     40
8:00:53 3/30/2011       3       30      2011    8       653     520262  4814762 285     40
18:00:41        4/16/2011       4       16      2011    18      657     521194  4814765 283     40
18:00:53        1/19/2011       1       19      2011    18      653     520733  4814764 284     40
16:00:30        3/12/2012       3       12      2012    16      657     520948  4814764 283     40
12:00:48        3/16/2009       3       16      2009    12      638     520379  4814763 285     40
16:00:54        4/1/2010        4       1       2010    16      647     520055  4814762 285     40
23:17:55        1/24/2013       1       24      2013    23      641     519574  4814761 287     22
8:01:17 12/16/2009      12      16      2009    8       639     520650  4814764 284     40
10:00:36        3/29/2012       3       29      2012    10      657     520199  4814763 285     40
18:00:53        12/2/2010       12      2       2010    18      657     519725 4814762 286 40
18:00:53 4/21/2010 4 21 2010 18 643 520795 4814765 284 40
18:00:42 2/22/2014 2 22 2014 18 914 520658 4814765 284 40
18:00:54 3/10/2014 3 10 2014 18 914 520030 4814763 285 40
18:00:55 3/31/2010 3 31 2010 18 647 519797 4814763 286 40
18:02:42 3/28/2010 3 28 2010 18 657 520347 4814765 285 40
22:00:53 1/19/2011 1 19 2011 22 653 520739 4814766 284 40
14:00:31 12/13/2010 12 13 2010 14 655 519899 4814763 286 40



8:00:54 1/24/2013 1 24 2013 8 675 521129 4814767 283 40
14:00:49 2/24/2009 2 24 2009 14 635 520915 4814767 283 40
16:00:37 3/31/2011 3 31 2011 16 657 520152 4814765 285 40
18:00:53 3/24/2012 3 24 2012 18 658 520615 4814766 284 40
2:00:54 4/19/2010 4 19 2010 2 657 519772 4814764 286 40
22:01:40 4/13/2011 4 13 2011 22 657 520125 4814765 285 40
18:00:53 2/24/2009 2 24 2009 18 635 521017 4814768 283 40
16:00:41 3/22/2010 3 22 2010 16 657 520515 4814766 284 40
6:00:45 4/18/2010 4 18 2010 6 656 519719 4814764 286 40
18:00:54 4/4/2010 4 4 2010 18 647 519630 4814764 286 40
8:00:41 3/21/2012 3 21 2012 8 658 520203 4814766 285 40
6:00:17 4/19/2010 4 19 2010 6 657 519769 4814764 286 40
12:00:54 3/28/2011 3 28 2011 12 641 520353 4814766 285 40
2:00:53 1/19/2013 1 19 2013 2 675 520811 4814768 284 40
19:16:48 4/12/2014 4 12 2014 19 657 520363 4814767 285 40
4:01:17 3/29/2014 3 29 2014 4 917 521331 4814770 282 40
8:00:37 2/26/2012 2 26 2012 8 657 520829 4814769 283 40
0:01:24 12/15/2009 12 15 2009 0 646 520970 4814769 283 40
12:00:45 2/29/2012 2 29 2012 12 657 520854 4814769 283 40
12:00:54 3/29/2012 3 29 2012 12 681 520148 4814767 285 40
0:00:50 12/13/2009 12 13 2009 0 639 520134 4814767 285 40
18:00:54 4/15/2012 4 15 2012 18 672 520671 4814769 284 40
14:01:15 3/4/2012 3 4 2012 14 657 520917 4814770 283 40
18:00:54 4/4/2010 4 4 2010 18 801 520324 4814768 285 40
22:01:18 4/17/2012 4 17 2012 22 672 521081 4814771 283 40
14:00:48 4/20/2013 4 20 2013 14 679 520416 4814769 285 40
18:00:43 4/14/2010 4 14 2010 18 656 519953 4814767 286 40
10:00:55 5/8/2011 5 8 2011 10 667 520552 4814769 284 40
13:37:26 4/18/2014 4 18 2014 13 657 520050 4814768 285 40
8:01:12 4/12/2011 4 12 2011 8 647 519698 4814767 286 40
2:01:24 4/27/2010 4 27 2010 2 656 519765 4814767 286 40
18:00:50 1/29/2010 1 29 2010 18 646 520364 4814769 285 40
4:00:53 3/29/2012 3 29 2012 4 681 521336 4814772 282 40
18:00:51 3/28/2012 3 28 2012 18 673 520802 4814771 284 40
8:00:44 1/26/2012 1 26 2012 8 657 519606 4814767 287 22
22:00:55 4/25/2010 4 25 2010 22 657 519731 4814768 286 40
18:00:48 4/11/2011 4 11 2011 18 667 519822 4814768 286 40
2:00:53 2/26/2012 2 26 2012 2 641 520837 4814771 283 40
8:01:17 1/19/2013 1 19 2013 8 675 520843 4814771 283 40
22:00:53 4/18/2010 4 18 2010 22 657 519812 4814768 286 40
6:00:27 1/26/2012 1 26 2012 6 657 519606 4814768 287 22
10:00:48 12/9/2010 12 9 2010 10 653 520122 4814769 285 40
16:00:49 4/14/2010 4 14 2010 16 646 520125 4814769 285 40
16:00:47 4/24/2010 4 24 2010 16 657 519917 4814769 286 40
18:00:41 12/16/2010 12 16 2010 18 653 520516 4814771 284 40
16:00:43 1/19/2011 1 19 2011 16 653 520945 4814772 283 40
2:00:47 2/7/2009 2 7 2009 2 635 521145 4814773 283 40
4:00:48 4/15/2010 4 15 2010 4 657 520894 4814773 283 40
2:01:08 4/27/2010 4 27 2010 2 657 519777 4814769 286 40
12:00:19 3/20/2011 3 20 2011 12 647 519933 4814770 286 40
2:01:12 4/26/2011 4 26 2011 2 657 521212 4814774 283 40
12:00:48 3/28/2011 3 28 2011 12 657 520355 4814772 285 40
18:00:47 12/29/2010 12 29 2010 18 657 519644 4814770 286 40
2:00:56 12/13/2010 12 13 2010 2 655 520468 4814773 284 40



10:00:55 3/29/2012 3 29 2012 10 665 520114 4814772 285 40
10:00:54 5/3/2011 5 3 2011 10 657 520255 4814773 285 40
14:00:24 12/3/2013 12 3 2013 14 914 519854 4814771 286 40
0:00:42 2/12/2012 2 12 2012 0 657 520776 4814775 284 40
16:00:55 3/25/2009 3 25 2009 16 641 520060 4814773 285 40
2:00:53 3/30/2011 3 30 2011 2 657 521161 4814776 283 40
16:00:33 12/28/2011 12 28 2011 16 657 520146 4814773 285 40
18:00:54 3/26/2012 3 26 2012 18 672 520737 4814775 284 40
18:00:54 4/21/2013 4 21 2013 18 679 519792 4814773 286 40
14:00:42 4/11/2011 4 11 2011 14 667 519905 4814773 286 40
18:01:18 5/3/2010 5 3 2010 18 640 520464 4814775 284 40
18:01:24 5/5/2011 5 5 2011 18 657 520341 4814775 285 40
18:00:48 4/18/2010 4 18 2010 18 643 520146 4814774 285 40
18:00:54 4/6/2010 4 6 2010 18 657 521134 4814777 283 40
10:00:39 3/27/2011 3 27 2011 10 664 520446 4814775 284 40
18:00:54 3/28/2012 3 28 2012 18 681 519691 4814773 286 40
6:00:53 3/27/2012 3 27 2012 6 673 521054 4814777 283 40
0:00:37 1/27/2012 1 27 2012 0 657 519598 4814773 287 22
4:00:43 3/31/2009 3 31 2009 4 640 521009 4814777 283 40
18:00:47 3/25/2012 3 25 2012 18 672 520978 4814777 283 40
12:00:48 3/20/2009 3 20 2009 12 635 520259 4814775 285 40
4:00:55 4/11/2010 4 11 2010 4 657 519715 4814774 286 40
14:00:56 4/19/2012 4 19 2012 14 674 520559 4814776 284 40
4:00:47 4/26/2010 4 26 2010 4 643 520185 4814775 285 40
10:00:53 3/30/2009 3 30 2009 10 641 520926 4814778 283 40
6:00:53 12/13/2010 12 13 2010 6 650 521145 4814779 283 40
8:00:49 4/1/2010 4 1 2010 8 647 520414 4814776 285 40
2:00:23 4/11/2010 4 11 2010 2 657 519718 4814774 286 40
0:00:54 4/19/2010 4 19 2010 0 657 519809 4814775 286 40
4:00:53 3/28/2014 3 28 2014 4 917 521089 4814779 283 40
16:00:48 4/28/2011 4 28 2011 16 665 520078 4814776 285 40
18:01:01 4/18/2010 4 18 2010 18 656 520256 4814777 285 40
10:00:53 12/13/2010 12 13 2010 10 654 520065 4814776 285 40
18:00:30 12/28/2011 12 28 2011 18 658 520327 4814777 285 40
18:00:43 5/9/2008 5 9 2008 18 634 520071 4814776 285 40
12:00:47 12/14/2010 12 14 2010 12 653 520073 4814776 285 40
18:00:48 4/6/2010 4 6 2010 18 656 520928 4814779 283 40
4:00:53 4/27/2010 4 27 2010 4 657 519772 4814775 286 40
4:00:53 3/17/2009 3 17 2009 4 635 521042 4814779 283 40
16:00:47 4/16/2012 4 16 2012 16 674 520072 4814776 285 40
12:00:44 1/28/2013 1 28 2013 12 658 520402 4814778 285 40
4:01:12 3/27/2012 3 27 2012 4 679 521269 4814780 282 40
0:52:56 4/6/2014 4 6 2014 0 657 521003 4814779 283 40
2:00:48 12/9/2010 12 9 2010 2 653 521060 4814780 283 40
14:00:56 4/27/2011 4 27 2011 14 657 519903 4814776 286 40
12:00:24 3/29/2011 3 29 2011 12 641 520242 4814777 285 40
12:00:49 12/13/2010 12 13 2010 12 646 520276 4814777 285 40
6:00:46 3/31/2009 3 31 2009 6 640 521011 4814780 283 40
6:00:55 4/16/2012 4 16 2012 6 672 521115 4814780 283 40
20:00:53 2/11/2012 2 11 2012 20 657 520771 4814779 284 40
10:01:02 3/29/2012 3 29 2012 10 641 520363 4814778 285 40
16:00:24 11/20/2010 11 20 2010 16 654 519985 4814777 286 40
18:00:53 4/18/2010 4 18 2010 18 657 519958 4814777 286 40
2:00:54 4/20/2010 4 20 2010 2 657 519938 4814777 286 40



16:00:55 3/3/2011 3 3 2011 16 657 520785 4814780 284 40
12:00:41 3/4/2012 3 4 2012 12 657 520916 4814780 283 40
18:00:48 3/31/2011 3 31 2011 18 647 521099 4814781 283 40
6:00:47 1/27/2012 1 27 2012 6 657 519612 4814777 287 22
10:01:11 12/13/2010 12 13 2010 10 646 520278 4814779 285 40
0:24:55 5/8/2013 5 8 2013 0 657 521131 4814781 283 40
22:00:53 4/1/2010 4 1 2010 22 657 520959 4814781 283 40
18:01:00 4/29/2010 4 29 2010 18 640 520748 4814781 284 40
10:00:53 12/14/2010 12 14 2010 10 653 520063 4814779 285 40
10:00:49 3/18/2012 3 18 2012 10 665 519837 4814779 286 40
2:00:25 3/15/2012 3 15 2012 2 658 520229 4814780 285 40
20:00:54 2/29/2012 2 29 2012 20 657 520876 4814782 283 40
0:00:55 4/2/2010 4 2 2010 0 657 520952 4814782 283 40
16:01:02 12/12/2010 12 12 2010 16 646 519940 4814779 286 40
22:00:41 1/29/2010 1 29 2010 22 646 520363 4814781 285 40
0:48:56 5/13/2013 5 13 2013 0 657 520927 4814782 283 40
20:00:41 4/17/2012 4 17 2012 20 665 519837 4814779 286 40
4:00:43 4/16/2012 4 16 2012 4 672 521118 4814783 283 40
16:00:48 12/12/2010 12 12 2010 16 653 520100 4814780 285 40
12:00:49 12/3/2013 12 3 2013 12 914 519863 4814779 286 40
6:00:47 4/15/2010 4 15 2010 6 657 520890 4814783 283 40
2:00:20 2/25/2009 2 25 2009 2 635 520980 4814784 283 40
2:00:44 3/31/2010 3 31 2010 2 643 520947 4814784 283 40
20:00:24 4/15/2012 4 15 2012 20 657 520646 4814783 284 40
12:00:54 12/13/2010 12 13 2010 12 654 520059 4814781 285 40
2:00:54 1/27/2012 1 27 2012 2 657 519608 4814780 287 22
18:00:42 4/4/2010 4 4 2010 18 654 520455 4814783 284 40
18:00:53 3/14/2011 3 14 2011 18 641 521062 4814785 283 40
14:00:54 2/29/2012 2 29 2012 14 657 520854 4814784 283 40
4:01:18 1/28/2010 1 28 2010 4 646 520589 4814783 284 40
2:00:53 4/30/2010 4 30 2010 2 657 519610 4814781 287 22
2:00:56 5/8/2010 5 8 2010 2 657 519723 4814781 286 40
2:00:42 3/27/2012 3 27 2012 2 679 521335 4814786 282 40
22:00:53 4/21/2013 4 21 2013 22 679 519555 4814781 287 22
10:00:54 3/30/2011 3 30 2011 10 647 520264 4814783 285 40
22:00:44 2/29/2012 2 29 2012 22 657 520879 4814785 283 40
22:00:49 2/22/2012 2 22 2012 22 665 520811 4814785 284 40
18:00:53 4/29/2009 4 29 2009 18 639 521006 4814785 283 40
6:00:37 4/1/2010 4 1 2010 6 647 520411 4814784 285 40
23:06:56 4/18/2013 4 18 2013 23 657 519648 4814782 286 40
14:00:25 3/29/2011 3 29 2011 14 641 520243 4814784 285 40
4:00:54 4/20/2009 4 20 2009 4 639 521207 4814787 283 40
0:00:30 2/23/2014 2 23 2014 0 916 520958 4814786 283 40
14:00:54 12/13/2010 12 13 2010 14 654 520061 4814783 285 40
4:00:23 1/27/2012 1 27 2012 4 657 519599 4814782 287 22
0:00:53 1/19/2013 1 19 2013 0 675 520835 4814786 283 40
4:00:54 4/2/2014 4 2 2014 4 914 520787 4814786 284 40
8:00:47 12/3/2010 12 3 2010 8 657 519650 4814782 286 40
16:00:56 3/31/2009 3 31 2009 16 647 520765 4814786 284 40
20:00:35 2/22/2012 2 22 2012 20 665 520810 4814786 284 40
20:00:53 4/9/2012 4 9 2012 20 657 519750 4814783 286 40
4:00:54 4/19/2012 4 19 2012 4 672 520804 4814786 284 40
2:00:37 4/13/2010 4 13 2010 2 657 521008 4814787 283 40
10:01:13 3/1/2012 3 1 2012 10 657 520872 4814787 283 40



0:00:56 3/31/2010 3 31 2010 0 647 520942 4814787 283 40
4:01:21 1/19/2013 1 19 2013 4 675 520846 4814787 283 40
6:25:55 5/8/2013 5 8 2013 6 657 520972 4814787 283 40
18:00:47 4/24/2010 4 24 2010 18 643 520597 4814786 284 40
3:00:42 4/2/2010 4 2 2010 3 801 520671 4814787 284 40
6:01:41 12/10/2010 12 10 2010 6 646 519628 4814784 286 40
8:00:50 3/30/2011 3 30 2011 8 647 520279 4814786 285 40
18:00:41 3/21/2013 3 21 2013 18 658 519743 4814784 286 40
18:00:54 4/4/2010 4 4 2010 18 643 520062 4814785 285 40
6:00:48 12/10/2010 12 10 2010 6 657 519598 4814784 287 22
0:00:13 3/26/2009 3 26 2009 0 641 520088 4814786 285 40
6:00:48 4/11/2010 4 11 2010 6 657 519702 4814785 286 40
16:00:24 4/9/2010 4 9 2010 16 653 520069 4814786 285 40
12:00:33 12/28/2011 12 28 2011 12 658 520131 4814786 285 40
6:00:47 12/3/2010 12 3 2010 6 657 519636 4814785 286 40
14:00:47 3/23/2012 3 23 2012 14 657 520031 4814786 285 40
4:00:48 12/11/2009 12 11 2009 4 646 520769 4814788 284 40
18:00:41 3/29/2010 3 29 2010 18 657 520124 4814787 285 40
18:00:53 3/31/2010 3 31 2010 18 656 520620 4814788 284 40
10:00:42 3/30/2011 3 30 2011 10 653 520271 4814787 285 40
10:00:55 1/26/2013 1 26 2013 10 675 520766 4814789 284 40
6:00:49 12/1/2009 12 1 2009 6 638 519899 4814786 286 40
2:01:08 3/15/2012 3 15 2012 2 657 520184 4814787 285 40
16:00:31 4/1/2011 4 1 2011 16 654 520258 4814787 285 40
6:00:42 1/19/2013 1 19 2013 6 675 520833 4814789 283 40
6:00:42 4/1/2010 4 1 2010 6 657 521015 4814790 283 40
4:00:30 12/9/2010 12 9 2010 4 653 521054 4814790 283 40
4:00:55 4/1/2010 4 1 2010 4 657 521010 4814790 283 40
8:00:18 2/5/2010 2 5 2010 8 646 520840 4814789 283 40
12:01:17 3/30/2014 3 30 2014 12 914 520714 4814789 284 40
19:07:55 3/10/2014 3 10 2014 19 657 519800 4814786 286 40
22:00:53 11/20/2010 11 20 2010 22 646 520541 4814789 284 40
4:00:54 12/10/2010 12 10 2010 4 657 519599 4814786 287 22
12:00:24 3/6/2012 3 6 2012 12 658 520649 4814790 284 40
10:00:55 3/23/2009 3 23 2009 10 641 520113 4814788 285 40
16:00:54 4/9/2009 4 9 2009 16 639 521019 4814791 283 40
6:00:41 4/28/2010 4 28 2010 6 657 519728 4814787 286 40
16:00:54 3/31/2009 3 31 2009 16 641 520837 4814791 283 40
12:00:48 12/9/2010 12 9 2010 12 653 520124 4814789 285 40
2:00:54 3/17/2011 3 17 2011 2 659 521375 4814793 282 40
5:06:11 12/23/2012 12 23 2012 5 641 519594 4814787 287 22
6:50:57 5/13/2013 5 13 2013 6 657 521607 4814794 282 40
14:00:48 12/29/2011 12 29 2011 14 657 520404 4814790 285 40
8:00:48 12/16/2009 12 16 2009 8 646 520628 4814791 284 40
13:45:19 3/21/2014 3 21 2014 13 657 520268 4814790 285 40
10:01:48 11/24/2010 11 24 2010 10 657 519857 4814789 286 40
14:00:54 4/2/2009 4 2 2009 14 647 520637 4814792 284 40
4:01:07 3/30/2012 3 30 2012 4 674 521300 4814794 282 40
6:00:49 4/19/2012 4 19 2012 6 672 520799 4814792 284 40
6:00:11 3/15/2013 3 15 2013 6 671 520869 4814793 283 40
14:00:47 3/14/2011 3 14 2011 14 641 520618 4814792 284 40
0:00:54 4/13/2010 4 13 2010 0 657 521009 4814793 283 40
14:01:49 4/13/2010 4 13 2010 14 656 520366 4814791 285 40
12:11:25 3/25/2014 3 25 2014 12 657 520981 4814793 283 40



8:00:20 4/12/2011 4 12 2011 8 667 519679 4814790 286 40
18:00:55 1/23/2013 1 23 2013 18 665 520257 4814792 285 40
0:01:50 12/13/2009 12 13 2009 0 644 520134 4814791 285 40
4:01:45 3/6/2011 3 6 2011 4 650 521059 4814794 283 40
16:00:44 12/28/2011 12 28 2011 16 658 520112 4814791 285 40
8:00:47 4/10/2011 4 10 2011 8 647 520761 4814793 284 40
8:00:51 12/10/2010 12 10 2010 8 657 519626 4814790 286 40
14:00:44 12/28/2011 12 28 2011 14 658 520111 4814792 285 40
6:01:00 3/28/2014 3 28 2014 6 917 521079 4814795 283 40
2:00:53 1/11/2013 1 11 2013 2 657 519603 4814790 287 22
16:00:42 4/14/2010 4 14 2010 16 653 519902 4814791 286 40
18:01:24 4/2/2009 4 2 2009 18 640 520580 4814793 284 40
2:00:23 4/21/2010 4 21 2010 2 657 519827 4814791 286 40
2:01:07 11/20/2010 11 20 2010 2 646 520731 4814794 284 40
14:00:42 12/28/2011 12 28 2011 14 657 520133 4814793 285 40
18:00:47 4/7/2010 4 7 2010 18 657 521131 4814796 283 40
10:00:32 3/16/2012 3 16 2012 10 658 520204 4814793 285 40
16:00:49 12/18/2010 12 18 2010 16 655 520110 4814793 285 40
18:00:42 4/15/2010 4 15 2010 18 657 520091 4814793 285 40
6:00:47 11/22/2010 11 22 2010 6 657 519956 4814793 286 40
2:02:43 4/8/2010 4 8 2010 2 657 521404 4814797 282 40
18:07:56 2/22/2014 2 22 2014 18 657 520575 4814795 284 40
2:00:55 1/26/2013 1 26 2013 2 665 521183 4814797 283 40
14:00:48 3/28/2011 3 28 2011 14 657 520295 4814795 285 40
2:00:53 4/12/2013 4 12 2013 2 671 519709 4814793 286 40
6:00:47 12/15/2010 12 15 2010 6 654 520467 4814795 284 40
18:00:55 5/9/2010 5 9 2010 18 656 519773 4814793 286 40
6:40:24 5/11/2013 5 11 2013 6 657 521582 4814799 282 40
18:00:41 4/20/2010 4 20 2010 18 656 520480 4814796 284 40
18:00:53 3/23/2012 3 23 2012 18 674 519603 4814793 287 22
14:00:41 3/21/2011 3 21 2011 14 647 520442 4814796 284 40
16:11:44 4/3/2013 4 3 2013 16 657 520254 4814796 285 40
18:00:54 4/22/2010 4 22 2010 18 656 520970 4814798 283 40
10:01:26 12/3/2010 12 3 2010 10 801 520062 4814795 285 40
18:00:14 4/14/2010 4 14 2010 18 657 519930 4814795 286 40
12:00:31 12/29/2011 12 29 2011 12 657 520393 4814796 285 40
4:00:54 4/21/2010 4 21 2010 4 656 520952 4814798 283 40
4:00:41 4/3/2010 4 3 2010 4 656 521009 4814798 283 40
16:00:48 4/17/2012 4 17 2012 16 665 520095 4814796 285 40
8:01:01 12/14/2010 12 14 2010 8 655 519593 4814794 287 22
6:00:51 2/23/2012 2 23 2012 6 657 520878 4814799 283 40
12:00:42 4/12/2012 4 12 2012 12 657 520188 4814797 285 40
2:00:39 1/4/2010 1 4 2010 2 646 521116 4814800 283 40
22:00:48 3/26/2012 3 26 2012 22 672 521012 4814799 283 40
18:00:51 3/31/2010 3 31 2010 18 654 520067 4814796 285 40
16:00:41 4/5/2011 4 5 2011 16 653 520068 4814797 285 40
10:00:52 3/25/2012 3 25 2012 10 673 520674 4814798 284 40
16:00:49 2/16/2011 2 16 2011 16 653 520394 4814798 285 40
6:00:23 4/16/2010 4 16 2010 6 643 520578 4814799 284 40
10:00:44 3/1/2012 3 1 2012 10 641 520831 4814799 283 40
6:00:50 4/18/2012 4 18 2012 6 665 520843 4814800 283 40
12:59:55 1/11/2014 1 11 2014 12 657 520014 4814797 286 40
12:00:38 3/30/2009 3 30 2009 12 641 520928 4814800 283 40
10:01:11 3/7/2012 3 7 2012 10 657 520714 4814799 284 40



18:00:47 5/1/2011 5 1 2011 18 657 520602 4814799 284 40
18:00:41 12/12/2009 12 12 2009 18 644 519826 4814797 286 40
18:00:42 4/1/2010 4 1 2010 18 656 520904 4814800 283 40
14:00:42 12/9/2010 12 9 2010 14 653 520127 4814798 285 40
18:00:39 3/30/2012 3 30 2012 18 673 520122 4814798 285 40
12:01:12 4/7/2011 4 7 2011 12 667 520800 4814801 284 40
1:32:41 3/18/2014 3 18 2014 1 657 520771 4814801 284 40
18:00:53 4/5/2011 4 5 2011 18 653 519878 4814799 286 40
2:00:42 5/11/2008 5 11 2008 2 634 519534 4814798 287 22
4:00:53 4/16/2012 4 16 2012 4 657 521179 4814803 283 40
4:00:54 5/1/2009 5 1 2009 4 639 521120 4814803 283 40
12:00:42 11/22/2010 11 22 2010 12 639 519817 4814799 286 40
12:00:50 3/29/2011 3 29 2011 12 647 520249 4814800 285 40
4:00:50 4/13/2010 4 13 2010 4 657 521009 4814803 283 40
16:00:55 3/22/2011 3 22 2011 16 657 520084 4814800 285 40
18:00:53 3/22/2010 3 22 2010 18 657 520724 4814802 284 40
12:01:12 3/6/2014 3 6 2014 12 909 520347 4814801 285 40
14:00:33 3/18/2011 3 18 2011 14 647 519872 4814800 286 40
0:00:54 4/20/2012 4 20 2012 0 671 520824 4814803 284 40
18:00:48 4/10/2012 4 10 2012 18 657 520084 4814801 285 40
0:00:47 12/15/2010 12 15 2010 0 655 520044 4814801 285 40
2:00:48 3/29/2014 3 29 2014 2 914 520187 4814801 285 40
6:00:52 2/5/2010 2 5 2010 6 646 520872 4814804 283 40
12:00:47 4/28/2011 4 28 2011 12 657 519789 4814800 286 40
8:01:12 3/31/2011 3 31 2011 8 653 519976 4814801 286 40
6:00:53 3/29/2014 3 29 2014 6 914 520184 4814802 285 40
18:00:48 4/24/2010 4 24 2010 18 657 519875 4814801 286 40
12:00:50 11/22/2010 11 22 2010 12 657 519835 4814801 286 40
6:01:11 4/16/2012 4 16 2012 6 674 521026 4814805 283 40
18:00:37 4/17/2009 4 17 2009 18 634 520338 4814802 285 40
14:00:54 3/30/2009 3 30 2009 14 641 520928 4814804 283 40
6:00:56 4/2/2014 4 2 2014 6 914 520790 4814804 284 40
18:00:47 4/2/2010 4 2 2010 18 654 520962 4814805 283 40
16:00:53 12/29/2011 12 29 2011 16 657 520302 4814803 285 40
22:00:41 4/4/2010 4 4 2010 22 654 520817 4814804 284 40
8:00:55 3/21/2011 3 21 2011 8 647 520459 4814803 284 40
18:00:57 2/19/2009 2 19 2009 18 635 520854 4814805 283 40
14:01:12 4/28/2010 4 28 2010 14 657 520310 4814803 285 40
18:00:47 12/15/2009 12 15 2009 18 639 521369 4814806 282 40
0:00:55 2/23/2014 2 23 2014 0 909 521044 4814805 283 40
14:00:54 3/31/2010 3 31 2010 14 654 520471 4814804 284 40
12:00:44 3/8/2012 3 8 2012 12 657 520658 4814804 284 40
10:00:45 3/30/2009 3 30 2009 10 643 520926 4814805 283 40
22:00:48 4/9/2012 4 9 2012 22 657 519750 4814802 286 40
4:01:12 2/23/2012 2 23 2012 4 657 520876 4814805 283 40
4:00:48 3/29/2014 3 29 2014 4 914 520187 4814803 285 40
12:00:54 3/9/2012 3 9 2012 12 657 520346 4814804 285 40
21:00:41 3/31/2010 3 31 2010 21 801 520663 4814805 284 40
2:00:47 1/30/2012 1 30 2012 2 657 519548 4814802 287 22
3:00:44 4/1/2010 4 1 2010 3 801 520661 4814805 284 40
14:00:47 3/16/2012 3 16 2012 14 657 520237 4814804 285 40
14:00:53 4/5/2011 4 5 2011 14 657 520102 4814804 285 40
16:01:18 11/20/2010 11 20 2010 16 638 519963 4814804 286 40
18:00:42 4/9/2010 4 9 2010 18 643 519952 4814804 286 40



13:31:13 3/17/2014 3 17 2014 13 657 520494 4814805 284 40
4:01:11 12/7/2013 12 7 2013 4 914 520404 4814805 285 40
14:00:55 11/30/2012 11 30 2012 14 670 520068 4814804 285 40
20:00:51 4/18/2013 4 18 2013 20 679 519592 4814803 287 22
2:00:23 4/21/2012 4 21 2012 2 657 519545 4814803 287 22
2:00:33 12/4/2011 12 4 2011 2 655 520541 4814806 284 40
16:00:54 12/1/2009 12 1 2009 16 638 519861 4814804 286 40
2:00:54 3/15/2012 3 15 2012 2 641 520225 4814805 285 40
16:00:51 5/1/2010 5 1 2010 16 657 519839 4814804 286 40
10:00:47 4/4/2011 4 4 2011 10 653 519632 4814804 286 40
10:00:42 4/5/2011 4 5 2011 10 653 520253 4814806 285 40
10:00:41 4/13/2011 4 13 2011 10 657 519698 4814804 286 40
12:01:12 3/23/2012 3 23 2012 12 657 520003 4814805 286 40
18:21:55 4/26/2014 4 26 2014 18 657 520101 4814805 285 40
6:00:45 1/30/2012 1 30 2012 6 657 519552 4814804 287 22
2:00:42 3/17/2009 3 17 2009 2 635 521011 4814808 283 40
0:00:53 4/10/2012 4 10 2012 0 657 519761 4814805 286 40
14:00:41 3/29/2011 3 29 2011 14 657 520306 4814806 285 40
10:00:22 3/23/2012 3 23 2012 10 657 520049 4814806 285 40
12:00:54 3/30/2010 3 30 2010 12 639 520055 4814806 285 40
8:00:54 4/28/2011 4 28 2011 8 657 520099 4814806 285 40
18:00:23 4/10/2010 4 10 2010 18 657 520067 4814807 285 40
2:00:47 12/7/2013 12 7 2013 2 914 520398 4814808 285 40
4:01:11 4/2/2012 4 2 2012 4 657 521333 4814811 282 40
14:00:42 3/22/2011 3 22 2011 14 641 520029 4814807 285 40
16:00:27 4/4/2011 4 4 2011 16 657 519632 4814806 286 40
8:00:53 2/4/2010 2 4 2010 8 646 520887 4814810 283 40
2:00:42 4/16/2012 4 16 2012 2 657 521223 4814811 282 40
8:00:53 1/30/2012 1 30 2012 8 657 519558 4814806 287 22
18:00:43 12/14/2009 12 14 2009 18 646 520967 4814810 283 40
14:00:54 3/29/2011 3 29 2011 14 653 520194 4814808 285 40
0:00:56 12/4/2011 12 4 2011 0 655 520544 4814809 284 40
6:00:44 4/1/2010 4 1 2010 6 801 520666 4814809 284 40
0:00:35 1/30/2012 1 30 2012 0 657 519552 4814806 287 22
8:00:47 4/14/2011 4 14 2011 8 657 520096 4814808 285 40
21:00:42 4/1/2010 4 1 2010 21 801 520695 4814810 284 40
4:00:56 12/8/2010 12 8 2010 4 657 519612 4814807 287 22
18:00:53 4/14/2010 4 14 2010 18 646 520732 4814810 284 40
12:01:12 3/22/2011 3 22 2011 12 641 520033 4814808 285 40
14:00:47 3/31/2009 3 31 2009 14 637 520696 4814810 284 40
18:00:53 3/29/2011 3 29 2011 18 657 521120 4814811 283 40
10:00:54 3/17/2012 3 17 2012 10 658 519746 4814807 286 40
12:00:53 3/29/2011 3 29 2011 12 653 520197 4814809 285 40
14:00:51 3/3/2011 3 3 2011 14 657 520536 4814810 284 40
6:00:54 2/9/2010 2 9 2010 6 646 521112 4814812 283 40
18:00:37 4/4/2010 4 4 2010 18 657 520451 4814810 284 40
16:00:47 3/23/2012 3 23 2012 16 657 520019 4814809 285 40
20:00:50 4/21/2012 4 21 2012 20 657 519723 4814808 286 40
4:00:54 12/29/2011 12 29 2011 4 658 520561 4814810 284 40
0:00:48 4/2/2010 4 2 2010 0 801 520700 4814811 284 40
18:00:47 12/2/2010 12 2 2010 18 657 519748 4814808 286 40
4:00:44 4/1/2010 4 1 2010 4 656 520741 4814812 284 40
18:01:10 12/12/2009 12 12 2009 18 639 519846 4814810 286 40
18:01:12 4/17/2010 4 17 2010 18 656 520103 4814810 285 40



0:00:55 2/23/2014 2 23 2014 0 679 521139 4814814 283 40
10:00:51 3/22/2011 3 22 2011 10 657 520090 4814810 285 40
16:00:56 11/20/2010 11 20 2010 16 650 519983 4814810 286 40
12:00:16 4/2/2009 4 2 2009 12 643 520701 4814813 284 40
12:00:25 3/29/2011 3 29 2011 12 657 520306 4814811 285 40
0:00:41 2/7/2010 2 7 2010 0 647 519575 4814809 287 22
18:00:41 4/19/2010 4 19 2010 18 643 519937 4814811 286 40
6:00:42 4/1/2010 4 1 2010 6 656 520747 4814813 284 40
18:00:23 3/31/2010 3 31 2010 18 654 519810 4814810 286 40
0:00:55 2/11/2012 2 11 2012 0 657 521100 4814814 283 40
12:00:55 3/22/2011 3 22 2011 12 653 520049 4814811 285 40
18:00:48 2/11/2012 2 11 2012 18 657 520824 4814814 284 40
8:00:55 2/23/2014 2 23 2014 8 671 521133 4814815 283 40
16:00:54 4/5/2011 4 5 2011 16 657 520098 4814812 285 40
4:00:31 11/19/2010 11 19 2010 4 646 520713 4814814 284 40
14:00:55 3/22/2010 3 22 2010 14 657 520541 4814813 284 40
16:00:54 4/18/2010 4 18 2010 16 643 520036 4814812 285 40
6:00:47 12/8/2010 12 8 2010 6 657 519614 4814811 287 22
6:00:44 2/23/2014 2 23 2014 6 671 521140 4814815 283 40
6:46:06 4/4/2014 4 4 2014 6 657 519640 4814811 286 40
6:00:25 4/26/2010 4 26 2010 6 656 520023 4814813 285 40
4:00:41 4/19/2012 4 19 2012 4 665 520881 4814815 283 40
4:00:50 4/21/2010 4 21 2010 4 657 519818 4814812 286 40
22:00:36 3/29/2011 3 29 2011 22 657 521113 4814816 283 40
0:00:39 3/13/2013 3 13 2013 0 679 520912 4814816 283 40
8:00:48 11/22/2010 11 22 2010 8 640 520103 4814813 285 40
16:00:53 4/29/2011 4 29 2011 16 657 519811 4814812 286 40
6:00:14 4/16/2010 4 16 2010 6 656 520567 4814815 284 40
4:00:54 1/30/2012 1 30 2012 4 657 519548 4814812 287 22
16:00:53 2/29/2012 2 29 2012 16 657 520873 4814816 283 40
16:00:30 4/13/2010 4 13 2010 16 656 520358 4814815 285 40
12:00:55 3/29/2012 3 29 2012 12 657 520135 4814814 285 40
0:01:15 1/15/2012 1 15 2012 0 657 519580 4814813 287 22
6:00:35 4/13/2010 4 13 2010 6 657 520999 4814817 283 40
14:00:48 3/22/2011 3 22 2011 14 653 520040 4814814 285 40
14:00:55 3/22/2011 3 22 2011 14 657 520077 4814814 285 40
18:00:25 4/16/2010 4 16 2010 18 657 520435 4814816 284 40
18:00:54 4/19/2013 4 19 2013 18 679 519917 4814814 286 40
20:00:55 4/7/2013 4 7 2013 20 679 520641 4814817 284 40
2:00:53 3/22/2011 3 22 2011 2 647 521107 4814818 283 40
12:00:41 1/28/2013 1 28 2013 12 671 520538 4814817 284 40
8:00:43 3/16/2009 3 16 2009 8 638 520530 4814817 284 40
22:00:30 4/7/2010 4 7 2010 22 657 521403 4814820 282 40
14:00:49 3/30/2009 3 30 2009 14 643 520912 4814818 283 40
6:00:56 1/17/2011 1 17 2011 6 653 521104 4814819 283 40
6:00:55 2/4/2010 2 4 2010 6 646 520909 4814818 283 40
14:00:55 4/19/2012 4 19 2012 14 672 520040 4814816 285 40
16:00:54 3/31/2010 3 31 2010 16 654 520264 4814816 285 40
15:00:42 4/3/2010 4 3 2010 15 801 520580 4814818 284 40
22:00:54 3/26/2012 3 26 2012 22 657 520939 4814819 283 40
16:00:56 4/9/2010 4 9 2010 16 643 520000 4814816 286 40
12:00:53 2/24/2012 2 24 2012 12 657 520727 4814819 284 40
16:00:56 4/13/2010 4 13 2010 16 657 520295 4814818 285 40
18:00:48 3/29/2011 3 29 2011 18 657 520857 4814819 283 40



16:00:30 4/1/2011 4 1 2011 16 663 520032 4814817 285 40
12:00:53 2/25/2012 2 25 2012 12 657 520850 4814820 283 40
10:00:45 4/7/2011 4 7 2011 10 641 520650 4814819 284 40
4:00:56 11/20/2010 11 20 2010 4 638 520746 4814819 284 40
12:00:49 4/1/2010 4 1 2010 12 801 520577 4814819 284 40
18:00:43 11/22/2010 11 22 2010 18 639 520659 4814819 284 40
12:00:47 3/30/2009 3 30 2009 12 643 520909 4814820 283 40
22:01:12 12/12/2010 12 12 2010 22 650 520933 4814820 283 40
10:00:56 4/16/2011 4 16 2011 10 647 520095 4814818 285 40
2:00:49 4/2/2010 4 2 2010 2 656 520917 4814820 283 40
12:00:16 12/28/2011 12 28 2011 12 657 520161 4814818 285 40
14:00:49 4/5/2011 4 5 2011 14 653 520018 4814818 285 40
6:00:51 12/3/2010 12 3 2010 6 646 520769 4814820 284 40
14:00:50 11/20/2010 11 20 2010 14 646 519796 4814818 286 40
0:00:54 4/6/2010 4 6 2010 0 801 520747 4814820 284 40
14:00:44 4/2/2009 4 2 2009 14 637 520598 4814820 284 40
16:00:43 3/29/2010 3 29 2010 16 657 520080 4814819 285 40
0:00:41 4/13/2012 4 13 2012 0 657 521129 4814822 283 40
16:00:29 4/11/2010 4 11 2010 16 657 520147 4814819 285 40
0:00:47 12/10/2010 12 10 2010 0 646 519567 4814817 287 22
16:00:48 4/3/2010 4 3 2010 16 654 520913 4814821 283 40
4:00:20 3/17/2009 3 17 2009 4 639 520986 4814822 283 40
2:00:53 12/10/2010 12 10 2010 2 646 519565 4814818 287 22
12:00:54 3/28/2011 3 28 2011 12 653 520195 4814820 285 40
10:00:47 2/27/2011 2 27 2011 10 641 520942 4814822 283 40
12:00:36 3/22/2011 3 22 2011 12 657 520079 4814819 285 40
18:00:44 1/19/2011 1 19 2011 18 653 520753 4814821 284 40
4:01:12 12/10/2010 12 10 2010 4 646 519611 4814818 287 22
18:00:55 3/18/2011 3 18 2011 18 653 521008 4814822 283 40
22:00:55 4/12/2012 4 12 2012 22 657 521133 4814823 283 40
22:00:25 11/20/2010 11 20 2010 22 801 521031 4814823 283 40
8:00:53 4/1/2010 4 1 2010 8 657 520871 4814822 283 40
23:05:11 12/22/2012 12 22 2012 23 641 519649 4814819 286 40
2:00:42 3/22/2013 3 22 2013 2 677 521349 4814824 282 40
4:00:23 4/16/2012 4 16 2012 4 674 521063 4814823 283 40
18:00:41 4/2/2010 4 2 2010 18 656 520756 4814822 284 40
13:34:13 3/18/2014 3 18 2014 13 657 520666 4814822 284 40
6:00:54 12/11/2009 12 11 2009 6 646 520731 4814822 284 40
21:00:23 4/5/2010 4 5 2010 21 801 520689 4814822 284 40
4:00:54 2/4/2010 2 4 2010 4 646 520904 4814823 283 40
12:00:35 4/5/2011 4 5 2011 12 657 520100 4814821 285 40
4:00:49 4/12/2013 4 12 2013 4 671 519772 4814820 286 40
16:00:48 3/30/2009 3 30 2009 16 647 521121 4814824 283 40
22:00:53 1/18/2013 1 18 2013 22 675 520816 4814823 284 40
22:00:25 4/17/2011 4 17 2011 22 657 519637 4814820 286 40
19:34:56 3/18/2014 3 18 2014 19 657 520684 4814823 284 40
8:00:53 4/17/2010 4 17 2010 8 643 520306 4814822 285 40
0:00:54 3/27/2012 3 27 2012 0 657 520972 4814824 283 40
12:00:56 2/13/2009 2 13 2009 12 635 520758 4814823 284 40
4:00:49 1/4/2010 1 4 2010 4 646 521021 4814824 283 40
8:00:55 12/29/2010 12 29 2010 8 657 519642 4814820 286 40
18:00:21 4/2/2010 4 2 2010 18 654 520773 4814824 284 40
18:00:49 12/29/2010 12 29 2010 18 655 519741 4814821 286 40
22:00:42 12/27/2011 12 27 2011 22 658 520615 4814824 284 40



14:00:20 4/17/2012 4 17 2012 14 658 520162 4814823 285 40
6:00:55 4/19/2012 4 19 2012 6 665 520862 4814825 283 40
12:00:57 4/4/2011 4 4 2011 12 657 519675 4814821 286 40
6:00:54 2/12/2012 2 12 2012 6 657 520800 4814825 284 40
12:00:56 2/24/2010 2 24 2010 12 641 520939 4814825 283 40
12:00:42 3/13/2009 3 13 2009 12 635 520172 4814823 285 40
10:00:41 3/22/2013 3 22 2013 10 657 520570 4814824 284 40
18:00:07 4/2/2009 4 2 2009 18 643 520584 4814824 284 40
18:00:48 3/25/2012 3 25 2012 18 665 520914 4814826 283 40
0:00:42 12/28/2011 12 28 2011 0 658 520740 4814825 284 40
18:00:54 3/29/2011 3 29 2011 18 641 521291 4814827 282 40
2:01:18 4/20/2010 4 20 2010 2 643 519911 4814823 286 40
16:00:41 4/13/2012 4 13 2012 16 674 520038 4814823 285 40
22:00:41 12/29/2010 12 29 2010 22 655 519748 4814822 286 40
12:00:53 12/21/2010 12 21 2010 12 641 521092 4814827 283 40
18:00:53 4/2/2009 4 2 2009 18 637 520613 4814826 284 40
18:00:47 4/4/2011 4 4 2011 18 657 519612 4814823 287 22
2:00:53 12/9/2010 12 9 2010 2 657 519620 4814823 286 40
2:00:34 2/9/2010 2 9 2010 2 646 521108 4814827 283 40
18:00:21 4/13/2010 4 13 2010 18 657 520155 4814825 285 40
18:00:47 3/24/2012 3 24 2012 18 673 521055 4814827 283 40
6:00:37 4/27/2010 4 27 2010 6 657 519882 4814824 286 40
18:02:26 5/2/2013 5 2 2013 18 657 520723 4814826 284 40
14:00:53 3/12/2012 3 12 2012 14 657 520698 4814826 284 40
12:00:53 3/30/2009 3 30 2009 12 647 520836 4814827 283 40
12:00:53 4/27/2011 4 27 2011 12 657 519963 4814825 286 40
22:00:54 4/1/2010 4 1 2010 22 643 519774 4814824 286 40
18:00:42 4/17/2010 4 17 2010 18 657 520176 4814826 285 40
16:00:53 12/12/2010 12 12 2010 16 657 519959 4814825 286 40
10:00:41 3/16/2012 3 16 2012 10 657 520205 4814826 285 40
18:00:15 3/24/2012 3 24 2012 18 674 519901 4814825 286 40
10:00:24 3/28/2012 3 28 2012 10 672 520028 4814826 285 40
14:00:58 3/29/2011 3 29 2011 14 647 520367 4814827 285 40
18:00:41 4/20/2010 4 20 2010 18 657 520132 4814826 285 40
2:00:54 2/11/2012 2 11 2012 2 657 521094 4814829 283 40
14:00:44 3/17/2009 3 17 2009 14 635 520451 4814827 284 40
20:00:23 1/18/2013 1 18 2013 20 675 520812 4814828 284 40
12:00:53 4/28/2011 4 28 2011 12 665 519841 4814826 286 40
16:01:40 4/27/2010 4 27 2010 16 657 519977 4814826 286 40
16:00:32 3/17/2009 3 17 2009 16 635 520456 4814827 284 40
2:00:55 11/19/2010 11 19 2010 2 640 520600 4814828 284 40
14:00:48 4/28/2011 4 28 2011 14 657 519777 4814825 286 40
0:00:53 1/4/2010 1 4 2010 0 646 521021 4814829 283 40
18:01:09 4/3/2010 4 3 2010 18 654 520928 4814829 283 40
12:00:42 11/30/2012 11 30 2012 12 670 519834 4814826 286 40
2:01:20 11/19/2010 11 19 2010 2 646 520679 4814829 284 40
16:00:56 11/20/2010 11 20 2010 16 657 519793 4814826 286 40
0:00:55 3/3/2011 3 3 2011 0 657 519790 4814826 286 40
6:51:41 12/3/2013 12 3 2013 6 657 520442 4814828 284 40
12:00:45 11/24/2010 11 24 2010 12 646 520025 4814827 285 40
16:00:44 3/22/2011 3 22 2011 16 653 520036 4814827 285 40
14:00:48 3/4/2014 3 4 2014 14 914 520491 4814828 284 40
16:00:48 4/7/2011 4 7 2011 16 641 520728 4814829 284 40
14:00:54 4/12/2012 4 12 2012 14 657 520128 4814828 285 40



0:00:49 3/31/2010 3 31 2010 0 643 520937 4814830 283 40
4:00:56 2/6/2010 2 6 2010 4 646 521073 4814831 283 40
6:00:23 11/20/2010 11 20 2010 6 638 520770 4814830 284 40
12:01:23 4/28/2010 4 28 2010 12 657 520280 4814829 285 40
8:00:56 3/30/2012 3 30 2012 8 672 520460 4814829 284 40
16:00:42 4/17/2010 4 17 2010 16 657 520175 4814828 285 40
18:00:53 4/2/2009 4 2 2009 18 639 520633 4814830 284 40
18:00:54 3/26/2012 3 26 2012 18 673 520562 4814830 284 40
6:00:50 1/15/2012 1 15 2012 6 657 519564 4814827 287 22
18:00:50 3/29/2010 3 29 2010 18 646 520122 4814828 285 40
4:00:47 4/15/2010 4 15 2010 4 656 521127 4814832 283 40
18:00:48 4/12/2011 4 12 2011 18 667 520416 4814829 285 40
18:00:54 4/2/2011 4 2 2011 18 653 520047 4814828 285 40
22:00:53 12/3/2010 12 3 2010 22 646 520752 4814831 284 40
0:00:46 4/18/2011 4 18 2011 0 657 519638 4814827 286 40
16:00:54 4/15/2012 4 15 2012 16 672 519974 4814828 286 40
4:00:30 12/9/2010 12 9 2010 4 657 519624 4814827 286 40
18:00:47 12/3/2010 12 3 2010 18 657 519493 4814827 287 22
0:00:54 4/2/2010 4 2 2010 0 643 519772 4814828 286 40
12:00:48 3/29/2010 3 29 2010 12 657 520610 4814831 284 40
2:00:42 1/15/2012 1 15 2012 2 657 519590 4814828 287 22
10:00:42 12/3/2013 12 3 2013 10 914 519928 4814829 286 40
12:00:44 3/16/2012 3 16 2012 12 657 520238 4814830 285 40
18:00:24 4/16/2010 4 16 2010 18 643 520453 4814830 284 40
18:01:12 4/14/2008 4 14 2008 18 634 520485 4814831 284 40
4:00:43 1/15/2012 1 15 2012 4 657 519561 4814828 287 22
14:00:48 4/17/2012 4 17 2012 14 657 520117 4814830 285 40
18:01:12 1/31/2010 1 31 2010 18 646 520154 4814830 285 40
4:01:06 2/12/2012 2 12 2012 4 657 520795 4814832 284 40
2:00:36 3/3/2011 3 3 2011 2 657 519782 4814829 286 40
8:00:12 3/28/2012 3 28 2012 8 674 520290 4814831 285 40
10:01:18 11/27/2011 11 27 2011 10 655 519733 4814829 286 40
0:00:55 4/24/2012 4 24 2012 0 657 521045 4814834 283 40
14:00:14 2/16/2011 2 16 2011 14 653 520377 4814832 285 40
16:00:41 2/13/2009 2 13 2009 16 635 520676 4814833 284 40
8:00:49 4/5/2011 4 5 2011 8 657 520208 4814831 285 40
2:00:19 3/30/2009 3 30 2009 2 647 521310 4814835 282 40
2:00:55 3/17/2009 3 17 2009 2 639 520992 4814834 283 40
14:00:54 3/18/2012 3 18 2012 14 657 520039 4814831 285 40
18:00:55 4/1/2011 4 1 2011 18 654 520237 4814831 285 40
18:00:41 3/23/2012 3 23 2012 18 657 519609 4814830 287 22
16:00:43 4/26/2011 4 26 2011 16 665 520150 4814831 285 40
22:00:55 4/27/2010 4 27 2010 22 656 519541 4814830 287 22
0:00:39 12/9/2010 12 9 2010 0 657 519618 4814830 286 40
22:00:49 4/1/2010 4 1 2010 22 656 520941 4814834 283 40
12:00:53 3/18/2012 3 18 2012 12 657 520038 4814831 285 40
4:00:41 1/26/2012 1 26 2012 4 657 519543 4814830 287 22
20:00:42 4/17/2012 4 17 2012 20 658 519690 4814831 286 40
12:01:13 11/24/2010 11 24 2010 12 653 520014 4814832 286 40
8:00:53 3/31/2010 3 31 2010 8 643 520712 4814834 284 40
10:00:53 4/3/2011 4 3 2011 10 657 519750 4814831 286 40
0:00:55 3/30/2011 3 30 2011 0 657 521115 4814835 283 40
14:00:20 4/17/2011 4 17 2011 14 657 519930 4814831 286 40
0:01:18 3/31/2010 3 31 2010 0 656 520963 4814835 283 40



4:00:50 3/19/2012 3 19 2012 4 657 519713 4814831 286 40
0:01:11 11/21/2010 11 21 2010 0 646 520558 4814834 284 40
4:00:47 2/11/2012 2 11 2012 4 657 521091 4814835 283 40
18:00:43 4/9/2012 4 9 2012 18 665 520355 4814833 285 40
22:00:41 4/10/2012 4 10 2012 22 657 519741 4814831 286 40
2:00:53 3/6/2011 3 6 2011 2 650 521106 4814836 283 40
2:00:16 3/11/2011 3 11 2011 2 657 520983 4814835 283 40
14:00:56 3/21/2012 3 21 2012 14 663 520150 4814833 285 40
4:01:41 2/9/2010 2 9 2010 4 646 521109 4814836 283 40
14:01:20 3/30/2010 3 30 2010 14 643 520088 4814833 285 40
18:00:47 3/26/2012 3 26 2012 18 665 520616 4814834 284 40
10:00:53 2/21/2011 2 21 2011 10 647 520723 4814835 284 40
12:00:57 2/20/2011 2 20 2011 12 647 520766 4814835 284 40
10:00:55 4/4/2011 4 4 2011 10 657 519666 4814832 286 40
16:00:50 4/29/2010 4 29 2010 16 657 520261 4814833 285 40
4:00:47 12/24/2010 12 24 2010 4 641 519626 4814832 286 40
8:00:25 12/8/2010 12 8 2010 8 657 519638 4814832 286 40
19:42:12 3/20/2014 3 20 2014 19 657 520614 4814835 284 40
0:00:53 3/19/2012 3 19 2012 0 657 519726 4814832 286 40
16:00:50 11/20/2010 11 20 2010 16 646 519834 4814832 286 40
16:00:23 3/22/2011 3 22 2011 16 641 520031 4814833 285 40
10:00:54 3/15/2013 3 15 2013 10 657 520497 4814835 284 40
18:01:11 4/3/2010 4 3 2010 18 656 521119 4814837 283 40
18:01:11 5/11/2011 5 11 2011 18 657 520061 4814834 285 40
4:00:53 4/20/2010 4 20 2010 4 656 519799 4814833 286 40
2:00:47 3/29/2012 3 29 2012 2 657 519819 4814833 286 40
12:00:23 3/3/2011 3 3 2011 12 654 520660 4814836 284 40
2:00:57 4/16/2012 4 16 2012 2 674 521008 4814837 283 40
18:00:47 3/20/2011 3 20 2011 18 647 519943 4814834 286 40
12:00:54 1/26/2013 1 26 2013 12 675 520743 4814836 284 40
2:00:56 2/5/2010 2 5 2010 2 646 520845 4814837 283 40
6:00:31 4/15/2010 4 15 2010 6 656 521123 4814838 283 40
0:00:48 4/28/2010 4 28 2010 0 656 519542 4814833 287 22
18:00:49 12/29/2011 12 29 2011 18 657 520532 4814836 284 40
2:01:13 3/31/2010 3 31 2010 2 656 520959 4814837 283 40
16:00:31 1/23/2011 1 23 2011 16 653 520505 4814836 284 40
10:00:42 3/30/2009 3 30 2009 10 637 520895 4814837 283 40
14:00:45 4/1/2010 4 1 2010 14 647 520283 4814835 285 40
6:00:55 12/24/2010 12 24 2010 6 641 519623 4814834 286 40
18:00:54 4/5/2010 4 5 2010 18 656 520180 4814836 285 40
10:00:53 11/30/2011 11 30 2011 10 655 519607 4814834 287 22
4:00:48 2/5/2010 2 5 2010 4 646 520844 4814838 283 40
16:00:23 3/17/2009 3 17 2009 16 638 520452 4814837 284 40
18:00:56 5/1/2010 5 1 2010 18 646 520210 4814836 285 40
8:01:06 3/30/2011 3 30 2011 8 641 520534 4814837 284 40
2:00:41 12/29/2011 12 29 2011 2 658 520606 4814837 284 40
18:00:32 3/1/2011 3 1 2011 18 647 520041 4814836 285 40
10:00:24 3/30/2012 3 30 2012 10 672 520476 4814837 284 40
22:00:53 3/18/2012 3 18 2012 22 657 519731 4814835 286 40
2:00:55 3/17/2013 3 17 2013 2 671 520929 4814839 283 40
2:00:47 3/19/2012 3 19 2012 2 657 519733 4814835 286 40
18:01:22 4/25/2010 4 25 2010 18 657 519852 4814836 286 40
0:00:42 4/2/2010 4 2 2010 0 656 520935 4814839 283 40
6:01:18 12/9/2010 12 9 2010 6 657 519635 4814835 286 40



17:51:25 4/29/2013 4 29 2013 17 657 520420 4814838 285 40
14:00:24 3/17/2009 3 17 2009 14 638 520452 4814838 284 40
12:00:22 3/17/2009 3 17 2009 12 641 520418 4814838 285 40
8:00:42 2/6/2010 2 6 2010 8 646 521045 4814840 283 40
14:00:44 3/17/2009 3 17 2009 14 641 520422 4814838 284 40
18:00:42 12/3/2010 12 3 2010 18 646 520755 4814839 284 40
16:00:46 4/17/2010 4 17 2010 16 656 520143 4814838 285 40
10:00:54 3/29/2010 3 29 2010 10 657 520623 4814839 284 40
18:00:41 5/8/2010 5 8 2010 18 657 520160 4814838 285 40
8:01:19 1/29/2010 1 29 2010 8 646 520563 4814839 284 40
14:00:48 4/12/2012 4 12 2012 14 672 520372 4814839 285 40
2:00:56 1/10/2013 1 10 2013 2 657 519568 4814837 287 22
16:02:43 3/9/2009 3 9 2009 16 634 520510 4814840 284 40
6:00:25 2/6/2010 2 6 2010 6 646 521052 4814841 283 40
2:01:18 5/4/2010 5 4 2010 2 657 519498 4814837 287 22
22:05:43 4/1/2013 4 1 2013 22 657 521143 4814842 283 40
22:00:42 4/12/2013 4 12 2013 22 671 520912 4814841 283 40
18:00:41 12/13/2010 12 13 2010 18 650 521492 4814843 282 40
6:01:11 12/12/2010 12 12 2010 6 657 519645 4814837 286 40
4:00:42 1/26/2013 1 26 2013 4 658 519601 4814837 287 22
16:01:12 3/29/2010 3 29 2010 16 646 520084 4814839 285 40
18:00:54 12/15/2009 12 15 2009 18 646 521366 4814843 282 40
16:00:53 3/5/2009 3 5 2009 16 634 520747 4814841 284 40
0:00:45 3/29/2012 3 29 2012 0 657 519819 4814838 286 40
7:26:47 3/16/2014 3 16 2014 7 657 519957 4814839 286 40
16:00:48 4/14/2010 4 14 2010 16 657 520032 4814839 285 40
2:00:43 2/3/2009 2 3 2009 2 635 521068 4814842 283 40
16:00:42 4/7/2011 4 7 2011 16 667 520801 4814842 284 40
2:00:53 12/5/2011 12 5 2011 2 655 520671 4814841 284 40
8:00:46 12/9/2010 12 9 2010 8 657 519636 4814838 286 40
0:00:53 2/4/2010 2 4 2010 0 646 520909 4814842 283 40
2:00:48 12/12/2010 12 12 2010 2 657 519632 4814839 286 40
6:00:42 1/26/2013 1 26 2013 6 658 519599 4814839 287 22
2:01:12 4/23/2012 4 23 2012 2 657 520953 4814843 283 40
18:00:22 4/28/2011 4 28 2011 18 654 520755 4814842 284 40
4:00:55 4/20/2010 4 20 2010 4 643 519926 4814840 286 40
0:00:53 2/9/2010 2 9 2010 0 646 521111 4814844 283 40
10:00:26 3/29/2012 3 29 2012 10 681 520407 4814842 285 40
2:00:54 3/3/2011 3 3 2011 2 647 519975 4814840 286 40
0:00:56 4/12/2013 4 12 2013 0 671 519668 4814840 286 40
6:00:54 4/1/2010 4 1 2010 6 643 520272 4814841 285 40
8:00:31 3/30/2010 3 30 2010 8 657 520628 4814843 284 40
12:00:18 4/3/2010 4 3 2010 12 647 520609 4814843 284 40
16:00:26 3/26/2012 3 26 2012 16 672 520662 4814843 284 40
20:01:11 4/18/2012 4 18 2012 20 657 519599 4814840 287 22
16:00:48 3/18/2012 3 18 2012 16 657 520016 4814841 286 40
10:00:54 3/19/2012 3 19 2012 10 665 520186 4814841 285 40
14:00:53 3/3/2011 3 3 2011 14 647 520569 4814843 284 40
12:00:56 3/30/2009 3 30 2009 12 637 520973 4814844 283 40
22:00:53 4/12/2011 4 12 2011 22 667 520739 4814843 284 40
16:01:41 3/9/2014 3 9 2014 16 914 519983 4814841 286 40
0:00:21 3/26/2012 3 26 2012 0 658 520691 4814843 284 40
7:08:56 1/14/2014 1 14 2014 7 657 519670 4814840 286 40
14:01:11 3/20/2014 3 20 2014 14 914 520113 4814841 285 40



6:00:49 3/29/2012 3 29 2012 6 672 520896 4814844 283 40
2:00:44 3/4/2011 3 4 2011 2 653 520654 4814844 284 40
5:04:26 4/18/2013 4 18 2013 5 657 521235 4814845 282 40
4:00:46 12/12/2010 12 12 2010 4 657 519630 4814841 286 40
22:00:41 4/23/2012 4 23 2012 22 657 520908 4814844 283 40
6:00:26 4/20/2010 4 20 2010 6 656 519814 4814841 286 40
14:00:53 2/25/2012 2 25 2012 14 657 520838 4814844 283 40
4:01:24 12/7/2010 12 7 2010 4 646 520669 4814844 284 40
4:00:55        11/21/2010      11      21      2010    4       654     520972  4814845 283     40
0:00:54 4/8/2010        4       8       2010    0       657     521410  4814846 282     40
2:00:35 2/4/2010        2       4       2010    2       646     520918  4814845 283     40
18:00:56        2/2/2009        2       2       2009    18      635     521039  4814845 283     40
14:00:42        3/15/2012       3       15      2012    14      658     520221  4814843 285     40
12:00:54        3/17/2012       3       17      2012    12      657     519728  4814841 286     40
10:00:30        1/31/2011       1       31      2011    10      653     520819  4814845 284     40
22:00:37        4/1/2010        4       1       2010    22      647     519746  4814842 286     40
2:01:18 2/6/2010        2       6       2010    2       646     521103  4814846 283     40
18:01:12        4/14/2010       4       14      2010    18      657     519747  4814842 286     40
12:00:53        3/6/2014        3       6       2014    12      914     520016  4814843 286     40
6:00:41 3/31/2010       3       31      2010    6       656     520956  4814846 283     40
2:00:42 3/6/2011        3       6       2011    2       641     521010  4814846 283     40
4:00:56 3/6/2011        3       6       2011    4       641     521015  4814846 283     40
6:00:24 3/6/2011        3       6       2011    6       641     520968  4814846 283     40
4:00:50 3/31/2010       3       31      2010    4       656     520951  4814846 283     40
8:00:56 1/29/2012       1       29      2012    8       657     519487  4814842 287     22
8:00:48 4/28/2010       4       28      2010    8       657     519879  4814843 286     40
0:00:44 4/19/2012       4       19      2012    0       657     519607  4814842 287     22
16:01:18        4/18/2012       4       18      2012    16      658     520346  4814845 285     40
16:00:47        4/14/2010       4       14      2010    16      656     520076  4814844 285     40
4:00:42 4/15/2011       4       15      2011    4       657     520760  4814846 284     40
18:00:26        12/23/2013      12      23      2013    18      658     519741  4814843 286     40
22:00:54        12/13/2010      12      13      2010    22      650     521489  4814849 282     40
12:00:55        3/29/2010       3       29      2010    12      646     520571  4814846 284     40
14:01:05        1/27/2013       1       27      2013    14      675     520630  4814846 284     40
16:00:48        3/24/2012       3       24      2012    16      658     520503  4814846 284     40
14:00:41        12/2/2010       12      2       2010    14      657     519770  4814844 286     40
10:00:41        3/30/2009       3       30      2009    10      647     520848  4814847 283     40
6:00:54 1/29/2012       1       29      2012    6       657     519488  4814843 287     22
10:00:43        3/28/2008       3       28      2008    10      637     520433  4814846 284     40
23:27:43        4/24/2013       4       24      2013    23      657     519655  4814843 286     40
16:00:42        4/12/2012       4       12      2012    16      657     520239  4814845 285     40
2:00:47 12/23/2013      12      23      2013    2       658     519641  4814843 286     40
22:00:56        3/29/2012       3       29      2012    22      657     519616  4814843 286     40
16:00:47        4/18/2010       4       18      2010    16      656     520192  4814845 285     40
12:00:25        3/16/2009       3       16      2009    12      635     520342  4814846 285     40
14:00:36        1/23/2013       1       23      2013    14      665     520314  4814846 285     40
0:00:54 12/15/2010      12      15      2010    0       653     520127  4814845 285     40
8:00:54 3/17/2009       3       17      2009    8       638     520340  4814846 285     40
10:00:47        3/31/2009       3       31      2009    10      641     520740  4814848 284     40
2:00:50 1/6/2012        1       6       2012    2       657     519549  4814844 287     22
14:01:05        4/27/2010       4       27      2010    14      657     519918  4814845 286     40
16:00:26        12/15/2010      12      15      2010    16      653     520054  4814846 285     40
6:00:54 4/2/2010        4       2       2010    6       656     520948  4814848 283     40
16:00:56        3/30/2014       3       30      2014    16      914     520221  4814846 285     40



14:00:23        3/16/2009       3       16      2009    14      635     520342  4814847 285     40
18:01:12        3/29/2012       3       29      2012    18      665     519700  4814845 286     40
8:00:54 4/4/2011        4       4       2011    8       657     520041  4814846 285     40
22:00:54        4/11/2010       4       11      2010    22      657     519863  4814845 286     40
4:02:04 3/20/2011       3       20      2011    4       653     521017  4814849 283     40
12:00:44        12/13/2010      12      13      2010    12      641     520100  4814846 285     40
10:00:53        3/26/2012       3       26      2012    10      674     520685  4814848 284     40
8:00:56 4/14/2010       4       14      2010    8       657     520374  4814847 285     40
2:00:49 4/2/2012        4       2       2012    2       657     521348  4814850 282     40
6:00:43 4/2/2010        4       2       2010    6       801     520722  4814848 284     40
18:00:40        3/25/2012       3       25      2012    18      674     519879  4814846 286     40
10:00:54        3/29/2012       3       29      2012    10      673     520231  4814847 285     40
20:00:54        4/13/2012       4       13      2012    20      657     521197  4814850 283     40
0:00:44 4/12/2010       4       12      2010    0       657     519863  4814846 286     40
12:00:48        3/16/2011       3       16      2011    12      653     520340  4814847 285     40
4:00:54 4/1/2010        4       1       2010    4       647     520357  4814848 285     40
12:00:54        11/30/2011      11      30      2011    12      655     519604  4814845 287     22
8:00:32 4/18/2012       4       18      2012    8       665     520505  4814848 284     40
12:00:48        3/10/2014       3       10      2014    12      914     520027  4814847 285     40
18:00:41        12/20/2013      12      20      2013    18      658     519738  4814846 286     40
16:00:44        12/29/2010      12      29      2010    16      657     519784  4814847 286     40
12:00:47        3/31/2010       3       31      2010    12      654     520549  4814849 284     40
18:01:20        4/13/2012       4       13      2012    18      674     520910  4814850 283     40
8:00:42 3/28/2012       3       28      2012    8       673     520685  4814850 284     40
12:00:54        4/12/2011       4       12      2011    12      647     520305  4814848 285     40
2:00:48 3/31/2010       3       31      2010    2       654     520926  4814850 283     40
16:00:54        3/24/2012       3       24      2012    16      657     520311  4814849 285     40
4:00:23 4/2/2010        4       2       2010    4       656     520949  4814851 283     40
19:00:47        1/11/2014       1       11      2014    19      657     519618  4814847 286     40
6:00:48 4/20/2010       4       20      2010    6       643     519948  4814848 286     40
2:00:54 5/7/2010        5       7       2010    2       656     521080  4814851 283     40
18:00:48        2/2/2009        2       2       2009    18      635     521041  4814851 283     40
14:00:56        3/26/2011       3       26      2011    14      657     520550  4814850 284     40
18:00:47        5/3/2010        5       3       2010    18      657     520550  4814850 284     40
16:00:53        12/3/2010       12      3       2010    16      657     519729  4814847 286     40
10:00:41        3/26/2012       3       26      2012    10      657     520709  4814850 284     40
18:00:53        3/3/2011        3       3       2011    18      657     520725  4814851 284     40
4:00:56 3/3/2011        3       3       2011    4       657     519927  4814848 286     40
22:12:25        4/3/2013        4       3       2013    22      657     520980  4814851 283     40
14:00:49        4/2/2011        4       2       2011    14      653     519990  4814849 286     40
2:00:50 4/24/2012       4       24      2012    2       657     521195  4814852 283     40
6:00:54 2/29/2012       2       29      2012    6       657     521020  4814852 283     40
6:00:54 4/15/2011       4       15      2011    6       657     520750  4814851 284     40
0:00:37 4/13/2011       4       13      2011    0       667     520737  4814851 284     40
6:00:53 4/2/2012        4       2       2012    6       657     521352  4814853 282     40
4:00:55 4/26/2010       4       26      2010    4       657     519868  4814849 286     40
10:01:17        3/15/2013       3       15      2013    10      677     520297  4814850 285     40
10:00:47        5/8/2011        5       8       2011    10      665     520371  4814850 285     40
12:00:48        3/27/2012       3       27      2012    12      681     520614  4814851 284     40
18:00:53        5/9/2011        5       9       2011    18      657     521011  4814852 283     40
18:01:11        3/20/2011       3       20      2011    18      647     520012  4814849 286     40
12:00:53        2/22/2014       2       22      2014    12      671     520916  4814852 283     40
12:00:42        4/2/2009        4       2       2009    12      639     520668  4814852 284     40
14:00:43        12/29/2010      12      29      2010    14      657     519783  4814849 286     40



14:00:47        12/1/2009       12      1       2009    14      638     519798  4814849 286     40
14:01:11        4/14/2010       4       14      2010    14      646     520224  4814851 285     40
14:00:53        11/24/2010      11      24      2010    14      657     519654  4814849 286     40
6:00:55 4/26/2010       4       26      2010    6       657     519855  4814850 286     40
14:00:48        4/7/2011        4       7       2011    14      667     520797  4814852 284     40
0:00:56 4/21/2012       4       21      2012    0       657     519640  4814849 286     40
10:00:51        3/30/2011       3       30      2011    10      641     520369  4814851 285     40
2:00:56 4/14/2011       4       14      2011    2       647     519794  4814850 286     40
12:00:23        1/28/2011       1       28      2011    12      653     520742  4814853 284     40
12:00:42        11/24/2010      11      24      2010    12      647     520017  4814851 286     40
12:00:49        4/11/2011       4       11      2011    12      641     519659  4814849 286     40
0:45:17 4/4/2014        4       4       2014    0       657     519688  4814850 286     40
0:01:42 4/1/2010        4       1       2010    0       657     520980  4814854 283     40
0:01:38 1/28/2010       1       28      2010    0       646     520565  4814852 284     40
6:00:06 3/27/2012       3       27      2012    6       679     521098  4814854 283     40
10:00:56        12/13/2010      12      13      2010    10      641     520103  4814851 285     40
2:00:44 1/27/2013       1       27      2013    2       657     519616  4814850 286     40
8:00:49 4/5/2011        4       5       2011    8       653     520039  4814851 285     40
6:00:42 4/2/2010        4       2       2010    6       643     519890  4814851 286     40
12:00:42        3/15/2012       3       15      2012    12      658     520206  4814852 285     40
16:01:05        3/10/2014       3       10      2014    16      914     520037  4814851 285     40
18:00:54        2/3/2010        2       3       2010    18      646     520895  4814854 283     40
16:00:41        4/12/2012       4       12      2012    16      672     520365  4814853 285     40
16:00:42        4/6/2010        4       6       2010    16      657     520794  4814854 284     40
6:01:12 12/9/2010       12      9       2010    6       653     521054  4814855 283     40
14:00:33        11/20/2010      11      20      2010    14      657     519764  4814851 286     40
0:00:50 4/2/2010        4       2       2010    0       647     519739  4814851 286     40
12:28:12        2/28/2014       2       28      2014    12      657     520657  4814854 284     40
18:01:41        5/7/2010        5       7       2010    18      656     520423  4814853 284     40
18:00:54        3/25/2012       3       25      2012    18      673     519874  4814852 286 40
16:01:21 3/15/2013 3 15 2013 16 677 520107 4814852 285 40
0:00:43 2/6/2010 2 6 2010 0 646 521070 4814855 283 40
12:00:53 3/20/2011 3 20 2011 12 641 519924 4814852 286 40
10:00:49 4/12/2011 4 12 2011 10 667 520266 4814853 285 40
8:01:40 12/6/2013 12 6 2013 8 671 521582 4814857 282 40
22:00:27 3/31/2010 3 31 2010 22 657 520977 4814855 283 40
0:00:35 2/3/2009 2 3 2009 0 635 521043 4814856 283 40
4:00:47 11/30/2011 11 30 2011 4 655 520671 4814854 284 40
4:00:47 3/29/2012 3 29 2012 4 665 521016 4814856 283 40
10:00:23 3/14/2012 3 14 2012 10 658 520370 4814854 285 40
4:00:43 4/14/2011 4 14 2011 4 647 519795 4814852 286 40
16:00:52 3/21/2012 3 21 2012 16 658 519719 4814852 286 40
2:00:55 3/15/2013 3 15 2013 2 677 521043 4814856 283 40
18:00:41 3/28/2012 3 28 2012 18 681 520727 4814855 284 40
12:00:54 3/10/2014 3 10 2014 12 909 520047 4814853 285 40
0:01:08 12/5/2011 12 5 2011 0 655 520670 4814855 284 40
8:01:11 3/10/2014 3 10 2014 8 914 520714 4814856 284 40
12:00:54 12/2/2010 12 2 2010 12 657 519772 4814853 286 40
4:00:55 2/7/2010 2 7 2010 4 647 519620 4814852 286 40
16:00:23 3/26/2012 3 26 2012 16 665 520650 4814856 284 40
2:00:41 12/28/2011 12 28 2011 2 658 520639 4814856 284 40
8:00:41 1/26/2013 1 26 2013 8 658 519643 4814853 286 40
18:00:48 5/7/2011 5 7 2011 18 665 519967 4814854 286 40
18:00:56 2/13/2009 2 13 2009 18 635 520588 4814855 284 40



22:00:54 1/3/2010 1 3 2010 22 646 520929 4814857 283 40
22:00:42 2/2/2009 2 2 2009 22 635 521042 4814857 283 40
12:01:19 3/7/2014 3 7 2014 12 914 520357 4814855 285 40
8:00:54 3/31/2010 3 31 2010 8 647 520713 4814856 284 40
8:00:53 4/17/2011 4 17 2011 8 657 520527 4814856 284 40
12:00:49 2/28/2012 2 28 2012 12 657 521035 4814857 283 40
14:00:54 3/10/2014 3 10 2014 14 914 520042 4814854 285 40
0:00:54 4/5/2010 4 5 2010 0 654 520894 4814857 283 40
18:00:47 4/2/2010 4 2 2010 18 801 520688 4814856 284 40
14:00:48 4/7/2011 4 7 2011 14 641 520595 4814856 284 40
0:00:50 4/11/2012 4 11 2012 0 657 519750 4814854 286 40
18:00:59 4/4/2010 4 4 2010 18 647 520035 4814854 285 40
18:00:50 4/11/2010 4 11 2010 18 656 520382 4814856 285 40
4:00:56 4/2/2010 4 2 2010 4 643 519894 4814854 286 40
1:29:41 3/17/2014 3 17 2014 1 657 519706 4814854 286 40
16:00:27 3/15/2012 3 15 2012 16 658 520183 4814855 285 40
14:00:41 12/13/2010 12 13 2010 14 641 520104 4814855 285 40
16:00:53 3/23/2012 3 23 2012 16 672 520073 4814855 285 40
8:00:40 4/26/2011 4 26 2011 8 657 520533 4814856 284 40
18:00:50 2/29/2012 2 29 2012 18 641 521098 4814858 283 40
8:00:48 12/3/2013 12 3 2013 8 914 520207 4814856 285 40
12:00:47 2/20/2011 2 20 2011 12 653 520780 4814858 284 40
12:00:49 2/4/2011 2 4 2011 12 653 520741 4814858 284 40
18:01:11 1/10/2013 1 10 2013 18 657 519729 4814855 286 40
18:00:53 4/22/2010 4 22 2010 18 656 520472 4814857 284 40
18:00:41 11/20/2010 11 20 2010 18 646 519727 4814855 286 40
10:00:48 4/7/2011 4 7 2011 10 667 520715 4814858 284 40
8:00:23 12/1/2009 12 1 2009 8 638 519886 4814856 286 40
14:00:55 2/20/2011 2 20 2011 14 653 520780 4814858 284 40
10:00:42 4/17/2011 4 17 2011 10 657 520527 4814858 284 40
18:00:55 1/9/2013 1 9 2013 18 657 519650 4814855 286 40
10:00:53 3/24/2012 3 24 2012 10 673 520412 4814858 285 40
4:00:47 12/27/2011 12 27 2011 4 658 520876 4814859 283 40
8:00:54 3/19/2012 3 19 2012 8 665 520219 4814857 285 40
6:00:55 3/29/2012 3 29 2012 6 665 521021 4814860 283 40
14:00:26 1/23/2011 1 23 2011 14 653 520494 4814859 284 40
18:00:47 4/29/2011 4 29 2011 18 657 519787 4814856 286 40
14:01:12 3/12/2012 3 12 2012 14 665 520675 4814859 284 40
12:24:41 2/27/2014 2 27 2014 12 657 520718 4814859 284 40
4:00:46 2/3/2009 2 3 2009 4 635 521051 4814861 283 40
18:00:25 1/17/2011 1 17 2011 18 653 520749 4814860 284 40
18:00:53 3/30/2009 3 30 2009 18 647 521167 4814861 283 40
16:00:49 12/2/2010 12 2 2010 16 657 519771 4814857 286 40
4:00:42 3/29/2012 3 29 2012 4 672 520894 4814860 283 40
12:00:55 12/3/2010 12 3 2010 12 801 519830 4814857 286 40
12:00:31 4/12/2011 4 12 2011 12 667 520265 4814858 285 40
10:00:54 3/31/2010 3 31 2010 10 654 520567 4814859 284 40
2:00:47 2/7/2010 2 7 2010 2 647 519608 4814857 287 22
22:00:52 12/3/2011 12 3 2011 22 655 520560 4814860 284 40
6:01:11 11/23/2010 11 23 2010 6 646 520800 4814861 284 40
2:00:48 3/29/2012 3 29 2012 2 674 519845 4814858 286 40
22:00:54 2/3/2010 2 3 2010 22 646 520909 4814861 283 40
4:00:53 2/29/2012 2 29 2012 4 657 521017 4814862 283 40
13:24:07 3/15/2014 3 15 2014 13 657 519965 4814859 286 40



6:00:47 4/21/2010 4 21 2010 6 656 521018 4814862 283 40
16:00:55 12/12/2009 12 12 2009 16 644 519667 4814858 286 40
18:00:44 3/2/2011 3 2 2011 18 654 519735 4814858 286 40
12:00:53 1/28/2013 1 28 2013 12 675 520595 4814861 284 40
18:01:05 1/3/2010 1 3 2010 18 646 520925 4814862 283 40
0:00:53 3/10/2014 3 10 2014 0 909 521338 4814863 282 40
2:00:30 3/11/2011 3 11 2011 2 647 520960 4814862 283 40
10:00:54 12/2/2010 12 2 2010 10 657 519761 4814859 286 40
16:22:55 4/6/2013 4 6 2013 16 657 520163 4814860 285 40
10:00:24 3/28/2008 3 28 2008 10 631 520408 4814861 285 40
6:00:26 4/13/2010 4 13 2010 6 656 521018 4814863 283 40
8:00:53 3/30/2011 3 30 2011 8 657 520677 4814862 284 40
16:00:54 3/16/2009 3 16 2009 16 635 520361 4814861 285 40
22:00:54 4/21/2010 4 21 2010 22 657 520926 4814863 283 40
0:00:48 4/1/2010 4 1 2010 0 801 520680 4814862 284 40
0:00:50 4/13/2010 4 13 2010 0 656 521002 4814863 283 40
0:33:17 5/10/2013 5 10 2013 0 657 521150 4814864 283 40
4:00:42 4/13/2010 4 13 2010 4 656 521012 4814863 283 40
6:00:35 1/5/2012 1 5 2012 6 657 519545 4814859 287 22
20:00:23 1/25/2013 1 25 2013 20 658 519610 4814859 287 22
6:00:53 2/3/2009 2 3 2009 6 635 521049 4814864 283 40
16:00:41 3/12/2012 3 12 2012 16 665 520680 4814863 284 40
2:00:53 3/29/2012 3 29 2012 2 679 521418 4814865 282 40
16:00:43 3/31/2010 3 31 2010 16 656 520593 4814863 284 40
14:01:11 3/31/2009 3 31 2009 14 641 520887 4814864 283 40
18:00:54 12/15/2013 12 15 2013 18 658 519691 4814860 286 40
4:00:54 3/27/2012 3 27 2012 4 657 520919 4814864 283 40
6:00:35 4/10/2011 4 10 2011 6 657 519845 4814861 286 40
8:00:41 2/23/2012 2 23 2012 8 657 520886 4814864 283 40
14:00:52 2/3/2009 2 3 2009 14 634 520741 4814864 284 40
8:00:41 4/28/2010 4 28 2010 8 656 519843 4814861 286 40
0:00:53 1/6/2012 1 6 2012 0 657 519541 4814860 287 22
18:00:44 4/9/2010 4 9 2010 18 656 520441 4814863 284 40
18:00:37 4/16/2011 4 16 2011 18 647 519860 4814861 286 40
0:00:50 2/5/2010 2 5 2010 0 646 520766 4814864 284 40
12:00:53 4/29/2010 4 29 2010 12 640 520077 4814862 285 40
4:00:53 4/15/2011 4 15 2011 4 667 520757 4814864 284 40
18:00:50 12/30/2011 12 30 2011 18 657 519886 4814861 286 40
14:00:53 4/3/2010 4 3 2010 14 654 520891 4814865 283 40
2:00:44 4/13/2010 4 13 2010 2 656 521012 4814865 283 40
0:00:50 1/24/2011 1 24 2011 0 653 520903 4814865 283 40
2:00:50 3/30/2013 3 30 2013 2 657 519656 4814861 286 40
20:00:54 3/18/2012 3 18 2012 20 665 519678 4814861 286 40
18:01:12 1/27/2010 1 27 2010 18 646 520610 4814864 284 40
16:00:48 4/17/2012 4 17 2012 16 657 520038 4814862 285 40
2:00:12 4/3/2009 4 3 2009 2 647 521252 4814866 282 40
22:00:54 4/19/2012 4 19 2012 22 671 520707 4814865 284 40
0:00:42 4/23/2012 4 23 2012 0 657 520916 4814865 283 40
0:00:48 12/27/2011 12 27 2011 0 658 520885 4814865 283 40
12:00:22 3/12/2012 3 12 2012 12 665 520648 4814865 284 40
6:00:54 4/17/2012 4 17 2012 6 657 520541 4814864 284 40
14:00:56 11/24/2010 11 24 2010 14 647 519647 4814862 286 40
2:00:55 4/16/2012 4 16 2012 2 672 520996 4814866 283 40
10:00:47 3/17/2012 3 17 2012 10 657 519673 4814862 286 40



12:00:53 11/27/2011 11 27 2011 12 655 519684 4814862 286 40
22:00:54 11/22/2010 11 22 2010 22 646 520963 4814866 283 40
4:00:53 4/14/2011 4 14 2011 4 667 519640 4814862 286 40
16:01:24 4/22/2010 4 22 2010 16 656 520451 4814865 284 40
22:00:53 3/31/2011 3 31 2011 22 647 521471 4814868 282 40
18:26:34 3/29/2014 3 29 2014 18 657 520098 4814864 285 40
10:01:17 3/13/2013 3 13 2013 10 679 520511 4814865 284 40
2:00:41 4/1/2014 4 1 2014 2 914 520872 4814866 283 40
2:00:54 1/17/2012 1 17 2012 2 657 519608 4814863 287 22
18:00:47 2/1/2009 2 1 2009 18 634 520804 4814866 284 40
14:00:11 11/30/2011 11 30 2011 14 655 519603 4814863 287 22
6:00:42 11/21/2010 11 21 2010 6 646 520171 4814864 285 40
2:00:47 12/15/2009 12 15 2009 2 646 520988 4814867 283 40
14:01:08 3/29/2012 3 29 2012 14 681 519765 4814863 286 40
18:00:54 3/26/2011 3 26 2011 18 657 521045 4814867 283 40
10:00:39 3/29/2010 3 29 2010 10 646 520623 4814866 284 40
12:00:52 4/28/2010 4 28 2010 12 656 520259 4814865 285 40
8:00:59 3/29/2010 3 29 2010 8 646 520953 4814867 283 40
22:00:47 11/22/2010 11 22 2010 22 639 520635 4814866 284 40
18:00:55 12/29/2010 12 29 2010 18 655 519788 4814864 286 40
6:00:39 2/23/2014 2 23 2014 6 679 521156 4814868 283 40
2:00:23 12/27/2011 12 27 2011 2 658 520886 4814867 283 40
14:00:36 3/3/2011 3 3 2011 14 654 520756 4814867 284 40
18:01:17 4/1/2011 4 1 2011 18 657 519972 4814864 286 40
14:01:25 3/30/2011 3 30 2011 14 641 520167 4814865 285 40
10:00:53 2/23/2014 2 23 2014 10 671 520901 4814867 283 40
14:00:44 3/23/2012 3 23 2012 14 665 520027 4814865 285 40
2:00:51 3/15/2013 3 15 2013 2 679 521175 4814868 283 40
4:00:54 4/14/2012 4 14 2012 4 674 521043 4814868 283 40
14:00:38 11/27/2011 11 27 2011 14 655 519686 4814864 286 40
10:01:12 3/17/2012 3 17 2012 10 665 519771 4814864 286 40
4:00:44 12/5/2011 12 5 2011 4 655 520603 4814867 284 40
16:00:26 2/1/2009 2 1 2009 16 635 520759 4814868 284 40
10:00:44 4/14/2010 4 14 2010 10 656 520280 4814866 285 40
6:27:11 2/28/2014 2 28 2014 6 657 520887 4814868 283 40
6:00:56 4/17/2012 4 17 2012 6 672 520546 4814867 284 40
8:00:44 3/29/2012 3 29 2012 8 672 520484 4814867 284 40
4:00:48 2/23/2014 2 23 2014 4 916 520882 4814868 283 40
8:00:48 1/27/2010 1 27 2010 8 646 521102 4814869 283 40
12:00:21 3/14/2009 3 14 2009 12 641 520569 4814867 284 40
22:00:20 1/25/2013 1 25 2013 22 658 519619 4814865 286 40
14:00:39 12/3/2010 12 3 2010 14 801 519831 4814865 286 40
18:00:47 4/9/2009 4 9 2009 18 639 521030 4814869 283 40
18:00:23 4/19/2010 4 19 2010 18 656 519980 4814866 286 40
2:01:12 2/23/2014 2 23 2014 2 679 521114 4814869 283 40
14:00:53 4/30/2009 4 30 2009 14 639 520308 4814867 285 40
6:00:47 11/23/2010 11 23 2010 6 654 520816 4814868 284 40
12:00:43 3/30/2011 3 30 2011 12 641 520099 4814866 285 40
12:00:17 3/30/2011 3 30 2011 12 653 520238 4814867 285 40
4:00:24 11/20/2010 11 20 2010 4 657 520517 4814868 284 40
6:00:20 3/19/2012 3 19 2012 6 657 519741 4814865 286 40
18:00:41 4/26/2008 4 26 2008 18 636 520494 4814867 284 40
6:10:49 4/23/2014 4 23 2014 6 657 520887 4814869 283 40
1:14:41 4/12/2014 4 12 2014 1 657 519596 4814865 287 22



3:00:49 4/7/2010 4 7 2010 3 801 521037 4814869 283 40
6:00:55 4/14/2012 4 14 2012 6 674 521040 4814869 283 40
16:00:56 12/3/2010 12 3 2010 16 801 519827 4814866 286 40
4:00:11 3/17/2009 3 17 2009 4 641 521083 4814870 283 40
22:00:50 2/12/2012 2 12 2012 22 657 521159 4814870 283 40
6:00:47 2/11/2012 2 11 2012 6 657 521075 4814870 283 40
6:00:47 12/27/2011 12 27 2011 6 658 520872 4814869 283 40
18:00:53 3/29/2011 3 29 2011 18 647 521170 4814870 283 40
0:00:47 1/27/2013 1 27 2013 0 658 519676 4814866 286 40
2:00:40 12/13/2010 12 13 2010 2 650 521034 4814870 283 40
14:00:56 3/30/2011 3 30 2011 14 653 520233 4814868 285 40
6:00:48 4/2/2010 4 2 2010 6 647 519757 4814866 286 40
2:00:25 12/19/2013 12 19 2013 2 658 519695 4814866 286 40
16:00:54 3/17/2009 3 17 2009 16 639 520270 4814868 285 40
2:01:18 3/1/2014 3 1 2014 2 914 520665 4814869 284 40
2:01:58 2/23/2012 2 23 2012 2 641 520829 4814870 283 40
16:00:21 3/5/2009 3 5 2009 16 635 520764 4814869 284 40
4:00:54 4/10/2011 4 10 2011 4 657 519836 4814867 286 40
12:00:53 4/7/2011 4 7 2011 12 641 520598 4814869 284 40
2:00:53 12/1/2009 12 1 2009 2 638 519843 4814867 286 40
8:00:54 12/10/2010 12 10 2010 8 646 519679 4814866 286 40
10:00:53 4/14/2010 4 14 2010 10 653 520235 4814868 285 40
6:00:39 11/20/2010 11 20 2010 6 653 520762 4814870 284 40
16:00:54 11/27/2011 11 27 2011 16 655 519682 4814867 286 40
18:00:49 3/2/2011 3 2 2011 18 641 519950 4814867 286 40
18:00:47 4/20/2010 4 20 2010 18 643 520114 4814868 285 40
10:01:24 1/24/2013 1 24 2013 10 657 519778 4814867 286 40
8:00:38 4/18/2012 4 18 2012 8 671 520374 4814869 285 40
12:00:43 3/31/2010 3 31 2010 12 801 520650 4814870 284 40
2:00:54 3/27/2012 3 27 2012 2 657 520921 4814871 283 40
23:48:54 4/28/2013 4 28 2013 23 657 521077 4814872 283 40
22:00:55 12/7/2013 12 7 2013 22 908 520656 4814870 284 40
18:00:54 12/12/2010 12 12 2010 18 655 519680 4814867 286 40
18:00:53 3/29/2011 3 29 2011 18 641 520874 4814871 283 40
2:00:47 11/30/2011 11 30 2011 2 655 520665 4814871 284 40
6:00:48 4/27/2010 4 27 2010 6 656 519830 4814868 286 40
14:00:47 11/20/2010 11 20 2010 14 638 519887 4814868 286 40
14:00:54 3/17/2009 3 17 2009 14 639 520266 4814870 285 40
12:00:55 3/17/2013 3 17 2013 12 671 520698 4814871 284 40
16:00:48 11/24/2010 11 24 2010 16 657 519649 4814868 286 40
14:00:51 3/17/2013 3 17 2013 14 671 520704 4814871 284 40
2:00:41 1/27/2013 1 27 2013 2 658 519669 4814868 286 40
4:00:48 2/23/2014 2 23 2014 4 679 521111 4814873 283 40
20:00:36 2/12/2012 2 12 2012 20 657 521162 4814873 283 40
16:00:47 3/3/2009 3 3 2009 16 634 520356 4814871 285 40
2:00:23 1/17/2011 1 17 2011 2 653 520836 4814872 283 40
2:00:53 4/5/2010 4 5 2010 2 654 520983 4814873 283 40
14:00:49 2/6/2011 2 6 2011 14 653 520495 4814871 284 40
0:00:47 1/26/2013 1 26 2013 0 665 521107 4814873 283 40
16:00:53 4/17/2010 4 17 2010 16 643 520179 4814870 285 40
18:00:55 4/24/2010 4 24 2010 18 643 520535 4814871 284 40
6:00:45 4/15/2011 4 15 2011 6 667 520755 4814872 284 40
13:07:25 3/10/2014 3 10 2014 13 657 520095 4814870 285 40
18:00:24 4/16/2010 4 16 2010 18 656 520445 4814871 284 40



2:00:23 1/26/2013 1 26 2013 2 658 519605 4814869 287 22
4:00:21 12/24/2010 12 24 2010 4 655 519630 4814869 286 40
2:01:11 11/23/2010 11 23 2010 2 647 520364 4814871 285 40
10:00:49 3/21/2011 3 21 2011 10 647 520277 4814871 285 40
10:00:54 3/19/2009 3 19 2009 10 641 520153 4814871 285 40
14:00:27 4/26/2011 4 26 2011 14 665 519956 4814870 286 40
8:00:54 2/23/2014 2 23 2014 8 909 521124 4814874 283 40
14:01:54 4/6/2010 4 6 2010 14 643 520693 4814873 284 40
0:00:54 1/4/2012 1 4 2012 0 657 519621 4814869 286 40
18:01:24 3/4/2014 3 4 2014 18 914 520439 4814872 284 40
10:00:49 3/23/2012 3 23 2012 10 672 520028 4814871 285 40
6:00:53 11/30/2011 11 30 2011 6 655 520589 4814873 284 40
18:00:53 12/29/2010 12 29 2010 18 654 519641 4814870 286 40
22:00:35 12/29/2010 12 29 2010 22 654 519644 4814870 286 40
18:00:47 3/28/2012 3 28 2012 18 674 519487 4814869 287 22
16:00:54 3/26/2012 3 26 2012 16 673 520635 4814873 284 40
12:00:27 4/3/2010 4 3 2010 12 643 520674 4814873 284 40
12:00:43 2/2/2009 2 2 2009 12 635 520928 4814874 283 40
10:01:51 3/19/2012 3 19 2012 10 641 520167 4814872 285 40
2:00:17 1/24/2011 1 24 2011 2 653 520911 4814874 283 40
12:00:44 12/3/2010 12 3 2010 12 646 520072 4814871 285 40
16:00:54 3/24/2012 3 24 2012 16 665 520622 4814873 284 40
10:00:49 12/28/2011 12 28 2011 10 658 520357 4814872 285 40
12:00:54 2/15/2012 2 15 2012 12 657 520987 4814875 283 40
10:00:47 3/31/2009 3 31 2009 10 647 520849 4814874 283 40
4:00:44 1/27/2013 1 27 2013 4 658 519680 4814871 286 40
16:19:44 4/5/2013 4 5 2013 16 657 520690 4814874 284 40
4:00:48 1/4/2012 1 4 2012 4 657 519605 4814871 287 22
6:00:29 4/14/2011 4 14 2011 6 667 519639 4814871 286 40
10:00:54 3/4/2012 3 4 2012 10 657 520671 4814874 284 40
18:00:54 12/14/2009 12 14 2009 18 639 521018 4814875 283 40
18:00:43 3/2/2011 3 2 2011 18 647 519751 4814872 286 40
18:00:53 4/18/2008 4 18 2008 18 632 520486 4814874 284 40
18:00:54 2/16/2013 2 16 2013 18 665 520597 4814875 284 40
18:00:43 1/11/2014 1 11 2014 18 658 519612 4814872 287 22
12:00:48 4/18/2012 4 18 2012 12 658 520304 4814874 285 40
8:00:53 1/17/2012 1 17 2012 8 657 519608 4814872 287 22
10:00:44 12/28/2011 12 28 2011 10 657 520218 4814874 285 40
18:00:25 3/31/2011 3 31 2011 18 661 521044 4814876 283 40
12:00:49 2/16/2011 2 16 2011 12 653 520362 4814874 285 40
2:00:47 3/17/2011 3 17 2011 2 657 521163 4814877 283 40
10:00:53 3/17/2013 3 17 2013 10 677 520763 4814876 284 40
6:00:55 1/22/2012 1 22 2012 6 658 519604 4814872 287 22
12:00:25 4/2/2009 4 2 2009 12 647 520753 4814876 284 40
4:49:48 4/14/2013 4 14 2013 4 657 521349 4814878 282 40
20:00:41 4/23/2012 4 23 2012 20 657 520663 4814876 284 40
18:00:17 4/18/2010 4 18 2010 18 657 520077 4814874 285 40
14:00:33 12/15/2010 12 15 2010 14 653 520023 4814874 285 40
20:00:22 12/30/2011 12 30 2011 20 657 519821 4814874 286 40
0:00:50 12/13/2010 12 13 2010 0 650 521042 4814877 283 40
18:00:48 4/9/2010 4 9 2010 18 657 520086 4814874 285 40
23:17:42 4/21/2013 4 21 2013 23 657 519570 4814873 287 22
8:00:48 1/22/2012 1 22 2012 8 658 519604 4814873 287 22
4:00:47 11/22/2010 11 22 2010 4 646 520589 4814876 284 40



6:00:30 4/20/2010 4 20 2010 6 657 519955 4814874 286 40
12:00:54 3/3/2011 3 3 2011 12 657 520508 4814876 284 40
6:00:47 12/28/2011 12 28 2011 6 658 520678 4814877 284 40
12:00:36 2/22/2014 2 22 2014 12 916 520892 4814877 283 40
6:48:53 3/5/2014 3 5 2014 6 657 520488 4814876 284 40
6:00:42 3/3/2011 3 3 2011 6 647 520013 4814875 286 40
2:00:23 4/30/2011 4 30 2011 2 657 519654 4814874 286 40
22:00:30 3/31/2010 3 31 2010 22 656 520797 4814877 284 40
4:00:35 1/22/2012 1 22 2012 4 658 519584 4814874 287 22
12:00:43 3/28/2012 3 28 2012 12 672 520007 4814875 286 40
16:00:43 4/15/2011 4 15 2011 16 667 520591 4814877 284 40
18:00:41 3/22/2012 3 22 2012 18 673 519834 4814875 286 40
2:00:53 1/24/2013 1 24 2013 2 657 519641 4814874 286 40
22:00:48 1/27/2010 1 27 2010 22 646 520609 4814877 284 40
6:00:54 12/24/2010 12 24 2010 6 655 519627 4814874 286 40
2:00:42 12/18/2013 12 18 2013 2 658 519769 4814875 286 40
6:01:14 1/22/2013 1 22 2013 6 675 521267 4814879 282 40
2:00:57 4/3/2010 4 3 2010 2 656 520999 4814878 283 40
10:02:24 2/21/2011 2 21 2011 10 641 520754 4814878 284 40
18:00:30 3/29/2012 3 29 2012 18 681 519790 4814875 286 40
16:01:23 4/17/2011 4 17 2011 16 657 519930 4814875 286 40
14:00:53 2/7/2009 2 7 2009 14 634 520794 4814878 284 40
14:00:54 3/13/2013 3 13 2013 14 671 520684 4814878 284 40
12:00:55 3/17/2013 3 17 2013 12 679 520602 4814878 284 40
2:00:23 12/28/2011 12 28 2011 2 657 520234 4814877 285 40
16:00:28 4/12/2011 4 12 2011 16 647 519523 4814875 287 22
6:00:52 2/23/2014 2 23 2014 6 909 521126 4814879 283 40
18:01:12 12/22/2013 12 22 2013 18 658 519591 4814875 287 22
2:00:55 12/24/2010 12 24 2010 2 655 519626 4814875 286 40
4:03:13 4/1/2013 4 1 2013 4 657 521048 4814880 283 40
12:00:18 2/1/2009 2 1 2009 12 634 520663 4814879 284 40
8:00:47 12/28/2011 12 28 2011 8 658 520657 4814879 284 40
16:00:20 4/9/2011 4 9 2011 16 667 520669 4814879 284 40
16:00:55 2/22/2014 2 22 2014 16 914 520654 4814879 284 40
14:00:44 12/3/2010 12 3 2010 14 657 519735 4814876 286 40
2:00:26 1/4/2012 1 4 2012 2 657 519621 4814876 286 40
4:00:47 12/7/2010 12 7 2010 4 653 521147 4814881 283 40
0:00:53 4/1/2010 4 1 2010 0 656 520793 4814880 284 40
18:48:41 4/4/2014 4 4 2014 18 657 520503 4814879 284 40
16:00:47 3/30/2011 3 30 2011 16 641 520159 4814878 285 40
10:00:56 12/3/2010 12 3 2010 10 646 520077 4814878 285 40
22:00:41 1/21/2012 1 21 2012 22 658 519565 4814877 287 22
14:00:47 4/11/2011 4 11 2011 14 647 519646 4814877 286 40
8:01:12 2/29/2012 2 29 2012 8 657 521004 4814881 283 40
8:00:42 3/28/2012 3 28 2012 8 681 520221 4814879 285 40
0:00:49 1/26/2013 1 26 2013 0 658 519619 4814877 286 40
22:00:54 3/29/2011 3 29 2011 22 647 521153 4814882 283 40
22:00:54 12/30/2011 12 30 2011 22 657 519822 4814878 286 40
4:00:53 1/20/2012 1 20 2012 4 657 519568 4814877 287 22
12:00:42 3/19/2009 3 19 2009 12 641 520164 4814879 285 40
8:00:38 12/20/2010 12 20 2010 8 654 520652 4814880 284 40
18:00:54 4/1/2011 4 1 2011 18 641 519727 4814877 286 40
16:00:53 3/29/2012 3 29 2012 16 681 519764 4814878 286 40
14:00:37 3/29/2010 3 29 2010 14 657 520021 4814879 285 40



4:00:23 12/28/2011 12 28 2011 4 658 520689 4814881 284 40
0:00:55 3/31/2010 3 31 2010 0 646 520896 4814881 283 40
18:00:56 2/12/2012 2 12 2012 18 657 521153 4814882 283 40
18:00:56 2/14/2009 2 14 2009 18 635 520544 4814880 284 40
4:00:53 3/1/2014 3 1 2014 4 914 520654 4814881 284 40
12:00:54 2/2/2009 2 2 2009 12 634 520962 4814882 283 40
6:00:54 1/17/2012 1 17 2012 6 657 519603 4814878 287 22
2:00:54 1/20/2012 1 20 2012 2 657 519567 4814878 287 22
18:00:24 12/29/2010 12 29 2010 18 654 519643 4814878 286 40
6:00:48 1/4/2010 1 4 2010 6 646 520986 4814882 283 40
0:00:48 12/11/2013 12 11 2013 0 914 519762 4814879 286 40
2:01:12 3/2/2014 3 2 2014 2 914 521049 4814883 283 40
4:00:48 4/5/2010 4 5 2010 4 654 520892 4814882 283 40
18:00:14 2/6/2009 2 6 2009 18 635 521008 4814883 283 40
18:00:24 4/24/2010 4 24 2010 18 656 520481 4814882 284 40
4:00:48 3/28/2011 3 28 2011 4 650 521017 4814883 283 40
10:01:20 3/13/2013 3 13 2013 10 677 520473 4814882 284 40
20:00:53 1/15/2012 1 15 2012 20 657 519570 4814879 287 22
4:00:50 2/9/2011 2 9 2011 4 653 520250 4814881 285 40
10:01:33 3/4/2012 3 4 2012 10 641 520688 4814882 284 40
0:00:54 3/26/2009 3 26 2009 0 643 520008 4814880 286 40
6:00:53 1/20/2012 1 20 2012 6 657 519569 4814879 287 22
16:00:54 4/29/2010 4 29 2010 16 640 520328 4814881 285 40
8:00:55 4/14/2010 4 14 2010 8 653 520353 4814882 285 40
12:00:41 3/21/2011 3 21 2011 12 647 520278 4814882 285 40
10:00:27 11/30/2012 11 30 2012 10 670 519880 4814880 286 40
12:52:49 3/6/2014 3 6 2014 12 657 520224 4814881 285 40
18:00:49 2/15/2012 2 15 2012 18 657 520989 4814884 283 40
4:00:43 4/20/2010 4 20 2010 4 657 519940 4814881 286 40
18:03:00 4/1/2010 4 1 2010 18 654 519882 4814881 286 40
2:00:48 3/23/2012 3 23 2012 2 657 519747 4814881 286 40
2:00:53 4/6/2011 4 6 2011 2 647 520613 4814883 284 40
14:01:23 1/25/2013 1 25 2013 14 675 520193 4814882 285 40
12:00:48 11/22/2010 11 22 2010 12 640 519745 4814881 286 40
16:00:54 4/19/2010 4 19 2010 16 643 520016 4814882 286 40
4:00:26 11/21/2010 11 21 2010 4 646 520607 4814884 284 40
20:00:38 3/25/2012 3 25 2012 20 658 520595 4814884 284 40
8:00:48 12/30/2010 12 30 2010 8 657 519823 4814881 286 40
16:00:50 3/23/2012 3 23 2012 16 658 520093 4814882 285 40
4:00:54 3/3/2011 3 3 2011 4 647 520009 4814882 286 40
4:01:25 11/30/2012 11 30 2012 4 670 520813 4814884 284 40
0:00:54 3/30/2011 3 30 2011 0 647 521149 4814886 283 40
14:00:44 4/18/2012 4 18 2012 14 658 520302 4814883 285 40
18:01:38 4/12/2010 4 12 2010 18 656 520596 4814884 284 40
20:00:42 1/21/2012 1 21 2012 20 658 519564 4814881 287 22
13:41:26 3/20/2014 3 20 2014 13 657 519880 4814882 286 40
10:00:36 11/30/2012 11 30 2012 10 675 519886 4814882 286 40
2:00:16 4/1/2010 4 1 2010 2 647 520310 4814883 285 40
10:00:42 3/31/2009 3 31 2009 10 640 520798 4814885 284 40
20:00:15 1/3/2012 1 3 2012 20 657 519623 4814882 286 40
7:30:26 3/17/2014 3 17 2014 7 657 519750 4814882 286 40
4:00:53 4/30/2011 4 30 2011 4 657 519654 4814882 286 40
0:00:42 12/24/2010 12 24 2010 0 655 519622 4814882 286 40
20:00:40 3/16/2012 3 16 2012 20 657 519930 4814883 286 40



8:00:24 3/22/2011 3 22 2011 8 653 520422 4814885 284 40
8:00:53 3/21/2012 3 21 2012 8 657 520236 4814884 285 40
11:20:25 2/23/2013 2 23 2013 11 641 520843 4814886 283 40
16:00:54 3/4/2012 3 4 2012 16 657 520891 4814887 283 40
6:00:52 3/27/2012 3 27 2012 6 674 520924 4814887 283 40
14:00:41 4/4/2011 4 4 2011 14 653 519695 4814883 286 40
22:00:41 1/15/2012 1 15 2012 22 657 519563 4814883 287 22
6:00:47 1/4/2012 1 4 2012 6 657 519608 4814883 287 22
18:01:18 4/17/2012 4 17 2012 18 671 519887 4814884 286 40
10:00:42 3/28/2008 3 28 2008 10 632 520361 4814885 285 40
2:00:56 4/15/2011 4 15 2011 2 654 521546 4814889 282 40
22:00:49 4/14/2012 4 14 2012 22 657 520901 4814887 283 40
8:00:50 2/23/2014 2 23 2014 8 916 520869 4814887 283 40
10:00:41 3/27/2012 3 27 2012 10 657 520662 4814886 284 40
16:00:33 3/16/2012 3 16 2012 16 658 519863 4814884 286 40
22:01:12 2/4/2010 2 4 2010 22 646 520690 4814886 284 40
18:00:53 4/14/2010 4 14 2010 18 653 519751 4814884 286 40
16:00:56 4/3/2010 4 3 2010 16 656 520676 4814887 284 40
14:01:00 3/30/2011 3 30 2011 14 647 520295 4814885 285 40
22:00:27 12/8/2010 12 8 2010 22 653 520682 4814887 284 40
6:00:42 12/3/2010 12 3 2010 6 650 521013 4814888 283 40
12:00:18 2/14/2009 2 14 2009 12 635 520694 4814887 284 40
22:00:25 4/22/2012 4 22 2012 22 657 520748 4814887 284 40
16:00:56 3/1/2011 3 1 2011 16 647 520065 4814885 285 40
22:00:53 12/26/2011 12 26 2011 22 658 520695 4814887 284 40
0:00:54 12/7/2010 12 7 2010 0 653 520713 4814887 284 40
1:35:49 3/19/2014 3 19 2014 1 657 520705 4814888 284 40
12:00:20 3/18/2009 3 18 2009 12 641 520154 4814886 285 40
16:00:41 12/12/2010 12 12 2010 16 655 519684 4814884 286 40
18:00:48 1/21/2012 1 21 2012 18 658 519574 4814884 287 22
14:00:41 2/2/2009 2 2 2009 14 635 520849 4814888 283 40
22:01:17 12/6/2010 12 6 2010 22 653 520711 4814888 284 40
10:00:53 5/7/2011 5 7 2011 10 657 520356 4814887 285 40
8:00:48 1/22/2013 1 22 2013 8 675 521261 4814890 282 40
20:00:48 3/29/2012 3 29 2012 20 665 519731 4814885 286 40
22:00:25 3/5/2011 3 5 2011 22 654 521020 4814889 283 40
4:00:56 11/20/2010 11 20 2010 4 646 520578 4814888 284 40
16:00:26 11/24/2010 11 24 2010 16 647 519641 4814885 286 40
0:00:42 1/22/2012 1 22 2012 0 658 519593 4814885 287 22
18:00:24 3/29/2012 3 29 2012 18 657 519721 4814886 286 40
8:00:53 11/22/2010 11 22 2010 8 657 520076 4814887 285 40
22:00:55 11/22/2010 11 22 2010 22 650 520999 4814889 283 40
0:00:47 4/13/2009 4 13 2009 0 634 521305 4814891 282 40
18:00:48 2/14/2009 2 14 2009 18 635 520555 4814888 284 40
18:00:48 3/15/2012 3 15 2012 18 658 519907 4814887 286 40
2:00:32 12/7/2010 12 7 2010 2 646 520640 4814889 284 40
18:01:11 4/16/2012 4 16 2012 18 657 519682 4814886 286 40
16:00:54 4/3/2011 4 3 2011 16 657 519907 4814887 286 40
0:00:55 3/29/2012 3 29 2012 0 674 519857 4814887 286 40
12:00:18 3/30/2009 3 30 2009 12 639 520819 4814890 284 40
18:00:42 3/28/2012 3 28 2012 18 679 520785 4814890 284 40
18:00:53 5/6/2009 5 6 2009 18 640 519843 4814887 286 40
2:00:47 12/24/2010 12 24 2010 2 641 519615 4814886 286 40
14:00:53 4/16/2012 4 16 2012 14 672 519999 4814887 286 40



14:01:09 3/17/2011 3 17 2011 14 647 519937 4814887 286 40
22:01:19 11/22/2010 11 22 2010 22 801 520994 4814890 283 40
14:00:54 3/27/2011 3 27 2011 14 650 521043 4814891 283 40
18:00:48 12/8/2010 12 8 2010 18 653 520679 4814890 284 40
8:01:11 2/23/2014 2 23 2014 8 679 521063 4814891 283 40
14:00:47 3/3/2009 3 3 2009 14 634 520354 4814889 285 40
18:00:49 3/26/2012 3 26 2012 18 657 520707 4814890 284 40
8:01:18 3/22/2011 3 22 2011 8 657 520650 4814890 284 40
14:00:55 2/15/2014 2 15 2014 14 914 520851 4814891 283 40
6:00:54 12/7/2010 12 7 2010 6 646 520679 4814890 284 40
6:00:47 12/7/2010 12 7 2010 6 653 521153 4814892 283 40
16:00:15 12/30/2011 12 30 2011 16 657 519926 4814888 286 40
18:00:42 2/1/2010 2 1 2010 18 646 520578 4814890 284 40
4:00:53 1/17/2012 1 17 2012 4 657 519599 4814887 287 22
2:00:38 3/31/2010 3 31 2010 2 650 521003 4814892 283 40
18:00:48 1/25/2013 1 25 2013 18 658 519673 4814888 286 40
4:00:53 1/27/2010 1 27 2010 4 646 521109 4814892 283 40
10:00:47 3/30/2010 3 30 2010 10 657 520585 4814890 284 40
10:00:41 2/21/2011 2 21 2011 10 653 520788 4814891 284 40
8:00:55 1/5/2012 1 5 2012 8 657 519621 4814888 286 40
6:00:55 3/29/2014 3 29 2014 6 917 521062 4814892 283 40
8:00:53 4/14/2011 4 14 2011 8 667 520022 4814889 285 40
18:00:54 3/5/2011 3 5 2011 18 647 520544 4814891 284 40
0:00:46 3/17/2009 3 17 2009 0 639 520815 4814891 284 40
4:00:23 1/6/2012 1 6 2012 4 657 519594 4814888 287 22
2:00:50 3/22/2013 3 22 2013 2 657 519737 4814888 286 40
10:00:56 3/21/2012 3 21 2012 10 641 520477 4814891 284 40
22:00:49 1/3/2012 1 3 2012 22 657 519620 4814888 286 40
16:00:37 3/26/2011 3 26 2011 16 657 520841 4814892 283 40
14:00:41 4/2/2011 4 2 2011 14 657 519906 4814889 286 40
16:00:49 4/2/2011 4 2 2011 16 653 519988 4814890 286 40
14:00:44 3/30/2009 3 30 2009 14 639 520877 4814892 283 40
16:00:54 3/26/2012 3 26 2012 16 657 520705 4814892 284 40
4:00:27 3/22/2011 3 22 2011 4 641 520962 4814893 283 40
4:00:53 3/31/2010 3 31 2010 4 654 520900 4814893 283 40
18:00:47 3/4/2012 3 4 2012 18 657 520892 4814893 283 40
10:12:23 12/29/2011 12 29 2011 10 657 520260 4814891 285 40
10:00:54 3/30/2009 3 30 2009 10 639 520833 4814893 283 40
10:01:07 3/31/2010 3 31 2010 10 647 520656 4814892 284 40
20:00:27 3/16/2013 3 16 2013 20 671 520791 4814893 284 40
6:00:54 3/30/2012 3 30 2012 6 674 521023 4814893 283 40
14:00:50 3/28/2012 3 28 2012 14 672 519728 4814890 286 40
6:00:45 12/29/2010 12 29 2010 6 657 519570 4814889 287 22
16:01:40 3/16/2009 3 16 2009 16 641 520877 4814893 283 40
16:00:48 4/9/2012 4 9 2012 16 665 520307 4814892 285 40
12:01:12 3/30/2011 3 30 2011 12 647 520297 4814892 285 40
8:01:26 12/11/2009 12 11 2009 8 646 520652 4814893 284 40
2:00:53 1/22/2012 1 22 2012 2 658 519595 4814890 287 22
14:00:41 2/6/2009 2 6 2009 14 634 520896 4814894 283 40
10:00:50 4/12/2012 4 12 2012 10 657 520346 4814892 285 40
18:00:42 3/31/2009 3 31 2009 18 637 520524 4814893 284 40
14:00:12 2/20/2011 2 20 2011 14 641 520776 4814894 284 40
10:00:54 3/24/2012 3 24 2012 10 675 520388 4814893 285 40
14:00:25 4/11/2011 4 11 2011 14 641 519641 4814891 286 40



4:00:54 3/19/2012 3 19 2012 4 665 519731 4814891 286 40
14:00:54 3/31/2010 3 31 2010 14 656 520598 4814894 284 40
14:00:41 3/13/2013 3 13 2013 14 677 520497 4814894 284 40
12:00:54 3/20/2014 3 20 2014 12 914 520068 4814892 285 40
2:00:47 12/8/2010 12 8 2010 2 657 519513 4814891 287 22
18:00:56 12/18/2013 12 18 2013 18 658 519719 4814892 286 40
10:00:26 1/10/2013 1 10 2013 10 657 519829 4814892 286 40
8:00:53 12/3/2010 12 3 2010 8 646 520625 4814894 284 40
4:00:53 1/22/2013 1 22 2013 4 675 521251 4814896 282 40
8:00:48 3/29/2009 3 29 2009 8 641 520620 4814894 284 40
6:00:54 3/31/2010 3 31 2010 6 654 520899 4814895 283 40
8:00:35 4/12/2012 4 12 2012 8 657 520341 4814894 285 40
4:00:47 11/23/2010 11 23 2010 4 646 520584 4814895 284 40
22:01:11 4/8/2012 4 8 2012 22 665 520906 4814896 283 40
18:00:24 12/3/2010 12 3 2010 18 801 520700 4814895 284 40
2:00:47 1/9/2013 1 9 2013 2 657 519704 4814892 286 40
6:01:04 1/27/2010 1 27 2010 6 646 521122 4814896 283 40
16:00:26 4/11/2011 4 11 2011 16 641 519643 4814892 286 40
18:00:41 12/8/2009 12 8 2009 18 646 520106 4814893 285 40
2:00:53 4/10/2014 4 10 2014 2 679 520908 4814896 283 40
12:00:45 4/14/2010 4 14 2010 12 656 520138 4814894 285 40
0:18:56 12/30/2013 12 30 2013 0 657 519605 4814892 287 22
20:01:11 12/26/2011 12 26 2011 20 658 520688 4814896 284 40
18:00:54 1/30/2013 1 30 2013 18 658 519601 4814892 287 22
20:00:54 12/10/2013 12 10 2013 20 671 520341 4814895 285 40
10:00:48 3/15/2012 3 15 2012 10 658 520209 4814894 285 40
20:00:54 2/10/2012 2 10 2012 20 657 521116 4814897 283 40
2:00:47 11/19/2010 11 19 2010 2 654 520617 4814896 284 40
12:00:30 12/10/2010 12 10 2010 12 657 519830 4814893 286 40
22:00:44 4/20/2012 4 20 2012 22 657 519725 4814893 286 40
12:00:47 3/13/2013 3 13 2013 12 671 520603 4814896 284 40
2:00:55 3/22/2011 3 22 2011 2 641 520964 4814897 283 40
0:00:48 3/31/2010 3 31 2010 0 654 520893 4814897 283 40
0:00:29 1/31/2010 1 31 2010 0 646 520310 4814895 285 40
12:00:53 2/20/2011 2 20 2011 12 641 520775 4814896 284 40
12:00:41 3/31/2010 3 31 2010 12 643 520685 4814896 284 40
18:40:48 4/2/2014 4 2 2014 18 657 519676 4814893 286 40
8:00:46 4/22/2010 4 22 2010 8 657 520229 4814895 285 40
12:00:53 3/21/2013 3 21 2013 12 677 520773 4814897 284 40
16:00:47 2/19/2009 2 19 2009 16 635 520670 4814897 284 40
0:00:24 3/6/2011 3 6 2011 0 650 521048 4814898 283 40
14:00:26 12/29/2010 12 29 2010 14 654 519703 4814894 286 40
16:00:55 4/27/2011 4 27 2011 16 665 520527 4814896 284 40
12:00:48 2/3/2009 2 3 2009 12 634 520714 4814897 284 40
20:00:23 3/26/2012 3 26 2012 20 657 520654 4814897 284 40
6:00:24 1/20/2011 1 20 2011 6 653 520786 4814897 284 40
6:00:28 4/10/2014 4 10 2014 6 679 520894 4814898 283 40
6:00:44 11/25/2010 11 25 2010 6 653 520408 4814896 285 40
16:00:33 3/12/2012 3 12 2012 16 658 520660 4814897 284 40
14:00:35 3/11/2011 3 11 2011 14 641 520843 4814897 283 40
6:00:34 3/27/2012 3 27 2012 6 657 520888 4814898 283 40
10:00:49 3/19/2009 3 19 2009 10 635 520141 4814895 285 40
2:00:54 4/6/2011 4 6 2011 2 657 520562 4814897 284 40
8:00:41 4/15/2011 4 15 2011 8 657 520356 4814896 285 40



12:00:42 3/12/2012 3 12 2012 12 658 520658 4814897 284 40
10:00:41 3/24/2012 3 24 2012 10 658 520252 4814896 285 40
6:00:43 3/22/2011 3 22 2011 6 641 520965 4814898 283 40
18:00:56 4/2/2011 4 2 2011 18 657 519905 4814895 286 40
8:00:24 4/4/2011 4 4 2011 8 653 519764 4814895 286 40
18:00:56 1/17/2011 1 17 2011 18 653 520737 4814898 284 40
14:00:33 4/26/2011 4 26 2011 14 657 520117 4814896 285 40
16:01:11 4/12/2011 4 12 2011 16 657 519714 4814895 286 40
18:00:50 11/20/2010 11 20 2010 18 638 519849 4814895 286 40
22:00:53 4/18/2012 4 18 2012 22 657 519698 4814895 286 40
6:34:23 5/10/2013 5 10 2013 6 657 521615 4814901 282 40
2:00:48 1/20/2011 1 20 2011 2 653 520784 4814899 284 40
0:00:48 1/20/2011 1 20 2011 0 653 520784 4814899 284 40
14:00:43 2/3/2009 2 3 2009 14 635 520680 4814899 284 40
4:00:53 2/23/2014 2 23 2014 4 671 521154 4814900 283 40
19:08:48 12/7/2013 12 7 2013 19 657 519772 4814896 286 40
10:01:51 3/21/2013 3 21 2013 10 677 520771 4814899 284 40
16:00:26 3/31/2009 3 31 2009 16 643 520537 4814898 284 40
18:00:47 4/13/2012 4 13 2012 18 657 520548 4814898 284 40
22:00:48 1/6/2010 1 6 2010 22 646 520599 4814899 284 40
4:00:53 4/17/2009 4 17 2009 4 639 520428 4814898 284 40
18:01:43 4/28/2010 4 28 2010 18 654 520544 4814899 284 40
12:13:28 2/24/2014 2 24 2014 12 657 520581 4814899 284 40
10:00:48 3/30/2011 3 30 2011 10 657 520615 4814899 284 40
4:01:24 2/25/2009 2 25 2009 4 635 520849 4814900 283 40
18:00:48 2/16/2013 2 16 2013 18 657 520559 4814899 284 40
16:00:48 3/2/2011 3 2 2011 16 647 519736 4814897 286 40
18:00:45 1/5/2012 1 5 2012 18 657 519609 4814896 287 22
6:34:56 3/2/2014 3 2 2014 6 657 520913 4814900 283 40
18:52:13 4/5/2014 4 5 2014 18 657 520577 4814899 284 40
12:00:50 4/13/2010 4 13 2010 12 657 520721 4814900 284 40
16:00:50 12/29/2010 12 29 2010 16 653 519698 4814897 286 40
6:00:55 12/29/2010 12 29 2010 6 654 519611 4814897 287 22
16:00:38 3/10/2011 3 10 2011 16 641 521081 4814901 283 40
18:00:48 3/26/2012 3 26 2012 18 672 520835 4814901 283 40
22:48:56 4/13/2013 4 13 2013 22 657 521100 4814901 283 40
12:00:53 3/13/2013 3 13 2013 12 677 520497 4814900 284 40
16:00:23 2/2/2009 2 2 2009 16 635 520974 4814901 283 40
18:00:50 3/14/2013 3 14 2013 18 657 519660 4814897 286 40
8:00:41 3/22/2011 3 22 2011 8 647 520588 4814900 284 40
8:00:45 11/30/2011 11 30 2011 8 655 519816 4814898 286 40
10:00:54 12/3/2010 12 3 2010 10 657 519838 4814898 286 40
12:00:50 4/23/2010 4 23 2010 12 657 519997 4814898 286 40
8:00:55 4/14/2010 4 14 2010 8 646 520422 4814900 284 40
18:00:42 3/28/2012 3 28 2012 18 673 519817 4814898 286 40
14:00:41 3/12/2012 3 12 2012 14 658 520646 4814901 284 40
4:00:48 1/16/2012 1 16 2012 4 657 519557 4814897 287 22
12:00:55 4/10/2011 4 10 2011 12 641 520762 4814901 284 40
20:00:25 12/27/2011 12 27 2011 20 658 520564 4814900 284 40
8:00:26 12/29/2010 12 29 2010 8 654 519611 4814898 287 22
12:00:50 3/7/2014 3 7 2014 12 909 520579 4814901 284 40
14:00:47 3/1/2011 3 1 2011 14 647 519907 4814899 286 40
8:00:44 3/17/2012 3 17 2012 8 658 519772 4814898 286 40
8:01:23 3/28/2012 3 28 2012 8 672 520283 4814900 285 40



8:00:55 4/18/2012 4 18 2012 8 672 520464 4814900 284 40
2:01:11 4/2/2012 4 2 2012 2 674 521364 4814903 282 40
0:00:50 2/4/2011 2 4 2011 0 653 521006 4814902 283 40
14:00:32 2/24/2010 2 24 2010 14 641 520865 4814902 283 40
4:00:50 1/20/2011 1 20 2011 4 653 520783 4814902 284 40
2:00:50 3/31/2009 3 31 2009 2 647 520885 4814902 283 40
16:00:21 4/9/2010 4 9 2010 16 657 520070 4814900 285 40
2:00:53 2/23/2014 2 23 2014 2 671 521154 4814903 283 40
10:00:46 3/24/2012 3 24 2012 10 657 520353 4814901 285 40
4:00:56 4/10/2014 4 10 2014 4 679 520895 4814902 283 40
18:00:54 4/13/2012 4 13 2012 18 674 520145 4814900 285 40
22:00:54 3/3/2011 3 3 2011 22 657 520763 4814902 284 40
8:00:25 2/5/2011 2 5 2011 8 653 520823 4814902 284 40
20:00:54 1/5/2012 1 5 2012 20 657 519784 4814899 286 40
18:00:54 4/5/2011 4 5 2011 18 657 519960 4814900 286 40
16:00:53 3/16/2009 3 16 2009 16 638 520913 4814903 283 40
2:00:47 3/27/2012 3 27 2012 2 665 520925 4814903 283 40
18:00:42 2/13/2011 2 13 2011 18 653 520855 4814903 283 40
2:00:50 4/16/2011 4 16 2011 2 801 520739 4814902 284 40
14:00:40 3/29/2010 3 29 2010 14 646 520053 4814900 285 40
6:00:53 2/9/2011 2 9 2011 6 653 520300 4814901 285 40
22:00:57 3/5/2011 3 5 2011 22 650 521054 4814904 283 40
2:00:23 2/4/2011 2 4 2011 2 653 521037 4814904 283 40
2:00:57 11/21/2010 11 21 2010 2 646 520577 4814902 284 40
0:01:30 4/24/2010 4 24 2010 0 657 521326 4814905 282 40
0:00:26 3/17/2009 3 17 2009 0 635 520722 4814903 284 40
0:00:30 2/7/2009 2 7 2009 0 635 521027 4814904 283 40
12:00:44 4/11/2011 4 11 2011 12 647 519687 4814900 286 40
16:00:57 12/13/2010 12 13 2010 16 641 520102 4814901 285 40
0:00:53 1/7/2010 1 7 2010 0 646 520593 4814903 284 40
8:00:55 3/27/2012 3 27 2012 8 665 520762 4814903 284 40
4:00:26 2/7/2009 2 7 2009 4 635 521028 4814904 283 40
12:44:55 3/4/2014 3 4 2014 12 657 520453 4814903 284 40
4:01:13 4/11/2013 4 11 2013 4 671 520984 4814904 283 40
22:00:54 4/21/2010 4 21 2010 22 656 521026 4814905 283 40
4:00:41 1/17/2012 1 17 2012 4 658 521069 4814905 283 40
22:00:54 12/6/2010 12 6 2010 22 646 520614 4814903 284 40
14:00:53 3/14/2011 3 14 2011 14 657 520503 4814903 284 40
4:00:55 4/10/2011 4 10 2011 4 667 520357 4814903 285 40
16:51:55 4/14/2013 4 14 2013 16 657 520797 4814904 284 40
16:00:23 2/20/2009 2 20 2009 16 635 519943 4814902 286 40
14:00:53 2/24/2014 2 24 2014 14 679 520614 4814904 284 40
22:00:39 1/5/2012 1 5 2012 22 657 519782 4814902 286 40
2:00:54 4/16/2011 4 16 2011 2 667 520787 4814905 284 40
10:00:41 4/16/2011 4 16 2011 10 667 520186 4814903 285 40
14:00:27 11/24/2010 11 24 2010 14 653 519667 4814901 286 40
6:00:42 12/3/2010 12 3 2010 6 641 520917 4814905 283 40
14:00:43 2/24/2012 2 24 2012 14 657 520663 4814904 284 40
14:00:43 1/24/2013 1 24 2013 14 665 520049 4814903 285 40
18:00:42 4/20/2009 4 20 2009 18 639 521017 4814906 283 40
6:00:21 11/25/2010 11 25 2010 6 657 520385 4814904 285 40
10:00:53 3/27/2012 3 27 2012 10 672 520552 4814904 284 40
4:00:54 4/19/2012 4 19 2012 4 674 520879 4814905 283 40
6:00:41 4/17/2009 4 17 2009 6 639 520427 4814904 284 40



12:00:47 4/2/2009 4 2 2009 12 637 520738 4814905 284 40
8:00:47 3/15/2013 3 15 2013 8 671 520645 4814905 284 40
14:00:53 4/3/2010 4 3 2010 14 656 520699 4814905 284 40
18:00:54 3/11/2012 3 11 2012 18 641 521132 4814907 283 40
18:00:19 4/14/2011 4 14 2011 18 657 520526 4814905 284 40
6:00:43 1/17/2012 1 17 2012 6 658 521070 4814906 283 40
2:00:53 1/17/2012 1 17 2012 2 658 521067 4814907 283 40
10:00:12 3/9/2009 3 9 2009 10 634 520512 4814905 284 40
4:01:06 4/8/2010 4 8 2010 4 657 521359 4814908 282 40
10:01:12 4/10/2011 4 10 2011 10 641 520764 4814906 284 40
4:00:55 3/27/2012 3 27 2012 4 665 520911 4814906 283 40
0:00:47 1/20/2012 1 20 2012 0 657 519602 4814902 287 22
12:00:37 3/23/2012 3 23 2012 12 665 520047 4814904 285 40
0:00:54 12/7/2010 12 7 2010 0 646 520623 4814906 284 40
8:00:39 12/3/2010 12 3 2010 8 801 520697 4814906 284 40
12:00:53 12/12/2009 12 12 2009 12 639 519739 4814903 286 40
4:00:47 4/16/2011 4 16 2011 4 667 520786 4814906 284 40
8:00:42 3/22/2009 3 22 2009 8 641 520648 4814906 284 40
10:01:12 12/10/2010 12 10 2010 10 657 519822 4814904 286 40
6:00:50 11/22/2010 11 22 2010 6 650 520611 4814906 284 40
6:00:53 2/7/2009 2 7 2009 6 635 521026 4814908 283 40
10:00:42 3/19/2012 3 19 2012 10 657 520081 4814905 285 40
16:00:37 4/2/2011 4 2 2011 16 657 519895 4814904 286 40
22:01:11 3/18/2011 3 18 2011 22 653 521096 4814908 283 40
17:58:56 5/1/2013 5 1 2013 17 657 520979 4814908 283 40
6:00:41 3/4/2011 3 4 2011 6 653 520656 4814907 284 40
0:00:48 12/24/2010 12 24 2010 0 641 519612 4814904 287 22
14:00:52 12/12/2009 12 12 2009 14 639 519736 4814904 286 40
18:00:54 4/19/2012 4 19 2012 18 671 520138 4814906 285 40
10:18:56 4/5/2013 4 5 2013 10 657 520595 4814907 284 40
14:00:50 3/14/2012 3 14 2012 14 657 520379 4814907 285 40
14:00:42 3/14/2012 3 14 2012 14 658 520323 4814906 285 40
6:00:42 3/21/2013 3 21 2013 6 658 520771 4814908 284 40
10:00:56 3/14/2012 3 14 2012 10 657 520383 4814907 285 40
18:00:23 3/20/2009 3 20 2009 18 641 520552 4814907 284 40
17:55:17 4/30/2013 4 30 2013 17 657 520598 4814908 284 40
6:00:53 1/16/2012 1 16 2012 6 657 519608 4814905 287 22
18:00:54 2/6/2009 2 6 2009 18 634 520909 4814909 283 40
14:00:53 12/12/2010 12 12 2010 14 657 519823 4814906 286 40
14:00:55 4/14/2010 4 14 2010 14 656 520122 4814907 285 40
16:01:09 4/1/2010 4 1 2010 16 643 519945 4814906 286 40
18:00:42 12/12/2010 12 12 2010 18 650 520712 4814908 284 40
2:00:50 11/22/2010 11 22 2010 2 640 519821 4814906 286 40
8:00:50 4/1/2010 4 1 2010 8 656 520662 4814908 284 40
6:00:54 4/8/2010 4 8 2010 6 657 521362 4814911 282 40
6:00:55 4/16/2011 4 16 2011 6 667 520786 4814909 284 40
16:00:45 4/19/2010 4 19 2010 16 656 520016 4814907 286 40
2:00:47 4/5/2010 4 5 2010 2 643 520685 4814909 284 40
8:00:35 3/31/2009 3 31 2009 8 643 520756 4814909 284 40
10:00:42 3/23/2012 3 23 2012 10 665 520043 4814907 285 40
16:00:41 2/6/2009 2 6 2009 16 634 520904 4814910 283 40
4:00:48 12/4/2011 12 4 2011 4 655 520585 4814909 284 40
12:00:56 11/20/2010 11 20 2010 12 646 519776 4814906 286 40
10:00:38 3/24/2012 3 24 2012 10 665 520357 4814908 285 40



4:00:54 4/5/2010 4 5 2010 4 643 520685 4814909 284 40
12:01:11 2/24/2014 2 24 2014 12 679 520603 4814909 284 40
6:01:12 4/19/2012 4 19 2012 6 674 520866 4814910 283 40
16:00:55 11/24/2010 11 24 2010 16 653 519664 4814906 286 40
0:00:31 2/23/2014 2 23 2014 0 671 521151 4814911 283 40
10:00:42 3/23/2012 3 23 2012 10 658 520096 4814908 285 40
20:00:54 3/15/2012 3 15 2012 20 657 520644 4814910 284 40
2:00:43 3/17/2013 3 17 2013 2 657 520952 4814911 283 40
2:01:12 12/3/2010 12 3 2010 2 641 520913 4814911 283 40
22:00:54 2/6/2009 2 6 2009 22 635 521028 4814911 283 40
20:00:50 12/30/2011 12 30 2011 20 658 519730 4814907 286 40
10:01:18 3/16/2012 3 16 2012 10 641 520247 4814909 285 40
16:00:32 3/11/2011 3 11 2011 16 647 520561 4814910 284 40
4:00:24 4/1/2011 4 1 2011 4 659 520835 4814911 283 40
16:00:49 4/4/2010 4 4 2010 16 643 520152 4814909 285 40
10:00:42 3/12/2012 3 12 2012 10 665 520720 4814910 284 40
4:00:42 3/17/2011 3 17 2011 4 659 520755 4814911 284 40
14:00:49 12/10/2010 12 10 2010 14 657 519824 4814908 286 40
1:02:42 12/6/2013 12 6 2013 1 657 520472 4814910 284 40
14:00:47 12/14/2010 12 14 2010 14 646 520140 4814909 285 40
4:00:54 3/4/2011 3 4 2011 4 653 520654 4814911 284 40
2:00:26 11/30/2012 11 30 2012 2 670 520820 4814911 284 40
16:01:25 2/22/2012 2 22 2012 16 657 520412 4814910 285 40
12:00:49 3/14/2012 3 14 2012 12 658 520322 4814910 285 40
8:00:54 4/9/2011 4 9 2011 8 647 520869 4814912 283 40
16:00:51 12/12/2009 12 12 2009 16 639 519865 4814909 286 40
12:00:18 2/3/2009 2 3 2009 12 635 520736 4814911 284 40
6:00:31 3/28/2011 3 28 2011 6 650 521014 4814912 283 40
0:25:44 4/28/2014 4 28 2014 0 657 519699 4814908 286 40
16:00:54 2/22/2014 2 22 2014 16 679 521172 4814913 283 40
9:00:44 4/1/2010 4 1 2010 9 801 520652 4814912 284 40
10:00:41 3/24/2012 3 24 2012 10 674 520204 4814910 285 40
8:00:53 4/30/2010 4 30 2010 8 657 520441 4814911 284 40
6:00:54 4/11/2013 4 11 2013 6 671 520924 4814913 283 40
6:00:14 3/12/2012 3 12 2012 6 658 521091 4814914 283 40
18:00:48 4/25/2010 4 25 2010 18 643 520342 4814912 285 40
22:00:32 2/6/2010 2 6 2010 22 647 519519 4814909 287 22
4:00:48 12/3/2010 12 3 2010 4 641 520924 4814914 283 40
14:00:53 3/25/2011 3 25 2011 14 653 520527 4814913 284 40
7:37:11 3/19/2014 3 19 2014 7 657 520704 4814913 284 40
14:00:41 3/17/2012 3 17 2012 14 657 519715 4814910 286 40
16:00:26 12/29/2010 12 29 2010 16 654 519698 4814910 286 40
10:00:52 4/14/2011 4 14 2011 10 657 520279 4814912 285 40
6:00:54 3/27/2012 3 27 2012 6 665 520886 4814914 283 40
4:00:48 3/12/2012 3 12 2012 4 658 521081 4814914 283 40
16:00:42 4/14/2012 4 14 2012 16 674 520054 4814911 285 40
2:00:55 4/30/2010 4 30 2010 2 640 519758 4814911 286 40
12:00:28 4/13/2010 4 13 2010 12 656 520706 4814913 284 40
12:00:55 3/29/2012 3 29 2012 12 672 520120 4814912 285 40
22:00:53 4/22/2010 4 22 2010 22 656 520825 4814914 283 40
2:00:42 1/31/2013 1 31 2013 2 658 519496 4814910 287 22
12:00:54 2/22/2014 2 22 2014 12 914 520803 4814914 284 40
12:00:47 11/24/2010 11 24 2010 12 657 519905 4814911 286 40
12:00:41 3/14/2012 3 14 2012 12 657 520378 4814913 285 40



6:00:54 12/17/2010 12 17 2010 6 653 521042 4814915 283 40
0:00:54 4/13/2012 4 13 2012 0 674 520958 4814915 283 40
18:00:52 11/27/2011 11 27 2011 18 655 519709 4814912 286 40
6:00:48 3/6/2011 3 6 2011 6 654 520894 4814915 283 40
12:00:26 3/16/2011 3 16 2011 12 647 520252 4814913 285 40
22:00:43 3/25/2012 3 25 2012 22 658 520613 4814915 284 40
18:00:23 4/20/2012 4 20 2012 18 657 519739 4814912 286 40
10:00:53 3/27/2012 3 27 2012 10 671 520546 4814915 284 40
12:00:55 3/9/2014 3 9 2014 12 909 519973 4814913 286 40
22:00:26 3/26/2012 3 26 2012 22 665 520896 4814916 283 40
16:00:43 4/26/2008 4 26 2008 16 636 520484 4814915 284 40
6:00:47 3/4/2011 3 4 2011 6 657 520778 4814916 284 40
16:00:49 4/26/2011 4 26 2011 16 657 520124 4814914 285 40
0:00:38 11/30/2012 11 30 2012 0 670 520894 4814916 283 40
2:00:53 2/14/2013 2 14 2013 2 657 520903 4814916 283 40
14:00:43 2/1/2009 2 1 2009 14 634 520838 4814916 283 40
0:00:54 11/30/2011 11 30 2011 0 655 520717 4814916 284 40
14:00:43 2/4/2009 2 4 2009 14 635 521081 4814917 283 40
8:00:47 3/29/2012 3 29 2012 8 665 520585 4814915 284 40
12:00:47 2/7/2009 2 7 2009 12 634 520701 4814916 284 40
12:00:18 3/21/2011 3 21 2011 12 657 520623 4814916 284 40
14:00:54 3/31/2009 3 31 2009 14 640 520910 4814917 283 40
14:00:41 2/13/2009 2 13 2009 14 635 520772 4814916 284 40
12:01:12 4/2/2009 4 2 2009 12 641 520744 4814916 284 40
22:00:48 3/22/2012 3 22 2012 22 657 519732 4814913 286 40
14:00:54 12/12/2010 12 12 2010 14 646 519797 4814913 286 40
4:00:26 12/31/2011 12 31 2011 4 658 519712 4814913 286 40
22:01:12 3/26/2011 3 26 2011 22 647 521343 4814918 282 40
0:00:39 11/23/2010 11 23 2010 0 647 520422 4814916 284 40
6:00:53 3/28/2011 3 28 2011 6 665 521054 4814918 283 40
16:00:56 3/29/2012 3 29 2012 16 657 519731 4814914 286 40
6:38:55 4/2/2014 4 2 2014 6 657 520883 4814917 283 40
6:00:47 4/4/2011 4 4 2011 6 657 520943 4814918 283 40
16:00:54 3/28/2012 3 28 2012 16 657 519744 4814914 286 40
18:33:24 3/1/2014 3 1 2014 18 657 520969 4814918 283 40
22:00:46 2/22/2012 2 22 2012 22 657 520757 4814917 284 40
12:00:54 4/14/2010 4 14 2010 12 657 520059 4814915 285 40
18:00:56 2/6/2010 2 6 2010 18 647 519523 4814914 287 22
4:00:55 3/4/2011 3 4 2011 4 657 520778 4814918 284 40
6:00:56 2/5/2011 2 5 2011 6 653 521044 4814919 283 40
14:00:53 3/17/2013 3 17 2013 14 677 520734 4814918 284 40
0:00:47 3/6/2011 3 6 2011 0 654 521208 4814919 283 40
18:00:49 3/28/2012 3 28 2012 18 657 519736 4814915 286 40
4:00:53 3/29/2012 3 29 2012 4 657 519849 4814915 286 40
12:00:43 11/20/2010 11 20 2010 12 657 519755 4814915 286 40
8:00:54 4/6/2011 4 6 2011 8 647 520275 4814917 285 40
2:00:53 3/30/2009 3 30 2009 2 639 521164 4814919 283 40
6:00:54 4/23/2012 4 23 2012 6 657 521009 4814919 283 40
12:00:44 3/4/2009 3 4 2009 12 634 520306 4814917 285 40
14:00:42 3/16/2011 3 16 2011 14 657 520264 4814917 285 40
10:00:42 3/21/2012 3 21 2012 10 658 520375 4814917 285 40
14:00:47 3/29/2012 3 29 2012 14 657 519760 4814915 286 40
4:00:47 3/28/2011 3 28 2011 4 665 521054 4814919 283 40
18:00:52 2/10/2012 2 10 2012 18 657 521100 4814919 283 40



18:00:49 1/26/2013 1 26 2013 18 657 519675 4814915 286 40
22:00:31 2/10/2012 2 10 2012 22 657 521016 4814919 283 40
2:00:53 3/4/2011 3 4 2011 2 657 520776 4814919 284 40
10:01:24 12/1/2009 12 1 2009 10 638 519758 4814916 286 40
10:00:54 2/1/2010 2 1 2010 10 646 520588 4814918 284 40
16:00:56 2/23/2010 2 23 2010 16 641 521056 4814920 283 40
16:00:54 2/1/2009 2 1 2009 16 634 520836 4814919 283 40
18:00:54 2/4/2010 2 4 2010 18 647 520351 4814918 285 40
22:00:23 12/30/2011 12 30 2011 22 658 519728 4814916 286 40
18:00:47 4/8/2011 4 8 2011 18 657 520886 4814919 283 40
20:00:54 1/30/2013 1 30 2013 20 658 519562 4814915 287 22
18:00:55 2/4/2010 2 4 2010 18 646 520629 4814919 284 40
8:00:54 3/27/2012 3 27 2012 8 673 520798 4814919 284 40
18:00:41 3/12/2009 3 12 2009 18 641 520237 4814918 285 40
10:00:47 4/17/2010 4 17 2010 10 656 520285 4814918 285 40
18:01:00 12/3/2010 12 3 2010 18 801 520740 4814919 284 40
18:00:54 4/11/2011 4 11 2011 18 657 519742 4814917 286 40
4:01:04 3/6/2011 3 6 2011 4 654 520895 4814920 283 40
2:00:43 2/5/2011 2 5 2011 2 653 520625 4814919 284 40
0:00:41 4/30/2009 4 30 2009 0 639 521140 4814921 283 40
10:00:29 3/27/2012 3 27 2012 10 674 520629 4814920 284 40
16:00:50 3/31/2010 3 31 2010 16 657 520561 4814919 284 40
8:00:48 12/9/2010 12 9 2010 8 653 520711 4814920 284 40
0:01:18 2/23/2012 2 23 2012 0 657 520782 4814920 284 40
16:00:56 3/16/2011 3 16 2011 16 657 520263 4814919 285 40
10:01:20 4/18/2012 4 18 2012 10 671 520334 4814919 285 40
6:00:48 4/16/2011 4 16 2011 6 801 520743 4814920 284 40
12:00:47 3/31/2010 3 31 2010 12 656 520594 4814920 284 40
14:00:48 2/4/2009 2 4 2009 14 634 520939 4814921 283 40
8:00:54 2/23/2014 2 23 2014 8 914 520798 4814921 284 40
8:01:12 2/25/2009 2 25 2009 8 635 520824 4814921 283 40
8:00:42 4/26/2011 4 26 2011 8 665 520584 4814920 284 40
22:00:53 3/28/2012 3 28 2012 22 679 520971 4814922 283 40
4:00:42 4/16/2011 4 16 2011 4 801 520743 4814921 284 40
18:00:53 2/15/2013 2 15 2013 18 657 519558 4814917 287 22
0:00:41 3/23/2012 3 23 2012 0 657 519734 4814918 286 40
12:00:53 12/28/2010 12 28 2010 12 657 520211 4814920 285 40
13:25:47 2/16/2014 2 16 2014 13 657 520533 4814921 284 40
16:00:54 4/20/2013 4 20 2013 16 679 520604 4814921 284 40
12:01:23 1/23/2011 1 23 2011 12 655 520503 4814921 284 40
6:00:53 2/23/2014 2 23 2014 6 914 520799 4814922 284 40
16:00:53 1/27/2013 1 27 2013 16 675 520590 4814921 284 40
10:00:37 3/26/2012 3 26 2012 10 665 520731 4814922 284 40
10:00:30 3/26/2012 3 26 2012 10 673 520695 4814922 284 40
8:00:47 12/27/2011 12 27 2011 8 658 520842 4814922 283 40
8:00:36 3/31/2009 3 31 2009 8 647 520816 4814922 284 40
8:00:50 3/29/2009 3 29 2009 8 640 520613 4814921 284 40
10:00:53 3/31/2010 3 31 2010 10 643 520687 4814922 284 40
3:00:44 3/31/2010 3 31 2010 3 801 520913 4814922 283 40
12:00:48 3/14/2011 3 14 2011 12 641 520496 4814921 284 40
2:00:53 3/19/2012 3 19 2012 2 665 519738 4814919 286 40
8:01:05 3/10/2014 3 10 2014 8 909 520556 4814922 284 40
18:00:37 4/19/2010 4 19 2010 18 657 519996 4814920 286 40
4:00:52 1/25/2012 1 25 2012 4 657 519491 4814919 280 40



12:00:44 4/14/2010 4 14 2010 12 653 520030 4814920 285 40
6:00:53 3/19/2012 3 19 2012 6 665 519777 4814920 286 40
8:00:32 12/5/2010 12 5 2010 8 657 520208 4814921 285 40
6:00:50 3/31/2010 3 31 2010 6 801 520911 4814923 283 40
14:00:31 3/4/2009 3 4 2009 14 634 520314 4814922 285 40
4:00:47 2/14/2009 2 14 2009 4 635 520514 4814922 284 40
6:00:53 12/3/2010 12 3 2010 6 801 520904 4814924 283 40
4:01:12 2/21/2014 2 21 2014 4 916 520893 4814924 283 40
2:00:26 3/26/2011 3 26 2011 2 653 521111 4814925 283 40
12:00:42 12/3/2010 12 3 2010 12 650 519986 4814921 286 40
8:00:54 1/16/2012 1 16 2012 8 657 519667 4814920 279 40
2:00:44 1/12/2014 1 12 2014 2 658 519444 4814920 280 40
8:00:53 2/11/2012 2 11 2012 8 657 521064 4814925 283 40
12:06:53 3/7/2013 3 7 2013 12 641 520735 4814924 284 40
18:01:04 5/10/2011 5 10 2011 18 657 519874 4814921 279 40
0:00:49 1/31/2013 1 31 2013 0 658 519497 4814920 280 40
10:01:40 2/26/2012 2 26 2012 10 641 520854 4814924 283 40
12:00:48 1/31/2012 1 31 2012 12 657 520668 4814924 284 40
22:00:51 1/30/2010 1 30 2010 22 646 520341 4814923 285 40
18:00:48 4/1/2011 4 1 2011 18 663 520020 4814922 278 40
18:00:44 12/23/2010 12 23 2010 18 655 519507 4814921 280 40
8:00:48 3/14/2012 3 14 2012 8 658 520515 4814924 284 40
6:00:48 3/3/2011 3 3 2011 6 657 519937 4814922 279 40
22:00:47 1/30/2013 1 30 2013 22 658 519547 4814921 280 40
6:00:25 11/22/2010 11 22 2010 6 639 520608 4814924 284 40
17:51:56 3/3/2013 3 3 2013 17 641 520928 4814925 283 40
12:00:53 2/6/2009 2 6 2009 12 634 520849 4814925 283 40
14:00:47 4/14/2010 4 14 2010 14 657 520065 4814923 278 40
16:00:41 4/29/2009 4 29 2009 16 639 520720 4814925 284 40
10:01:06 12/10/2010 12 10 2010 10 646 519797 4814922 279 40
14:00:48 4/13/2011 4 13 2011 14 657 519817 4814922 279 40
17:02:56 4/17/2013 4 17 2013 17 657 520026 4814923 278 40
22:00:54 4/28/2010 4 28 2010 22 657 521019 4814926 283 40
14:00:24 1/31/2012 1 31 2012 14 657 520670 4814925 284 40
0:00:56 4/10/2012 4 10 2012 0 665 520433 4814924 277 40
16:00:53 12/29/2010 12 29 2010 16 655 519813 4814923 279 40
8:00:52 3/31/2009 3 31 2009 8 641 520730 4814925 284 40
10:01:24 3/12/2012 3 12 2012 10 641 520789 4814926 284 40
4:01:11 4/3/2010 4 3 2010 4 657 521417 4814928 282 40
16:00:28 12/31/2011 12 31 2011 16 658 520534 4814925 277 40
4:01:12 2/23/2014 2 23 2014 4 914 520785 4814926 284 40
16:00:53 2/11/2012 2 11 2012 16 657 520850 4814926 283 40
4:00:43 12/4/2013 12 4 2013 4 671     520405  4814925 278     40
6:53:14 1/9/2014        1       9       2014    6       657     519536  4814923 280     40
12:00:23        3/14/2011       3       14      2011    12      657     520543  4814926 277     40
0:00:48 3/27/2011       3       27      2011    0       647     521348  4814928 282     40
10:01:12        2/26/2012       2       26      2012    10      657     520893  4814927 283     40
2:01:12 12/15/2010      12      15      2010    2       646     520648  4814926 277     40
16:00:26        1/27/2013       1       27      2013    16      665     520584  4814926 277     40
6:00:53 3/6/2011        3       6       2011    6       647     520858  4814927 283     40
10:00:12        4/23/2010       4       23      2010    10      643     520424  4814926 277     40
12:00:43        4/13/2011       4       13      2011    12      657     519821  4814924 279     40
22:00:56        3/26/2011       3       26      2011    22      653     521388  4814929 282     40
10:00:54        3/31/2009       3       31      2009    10      637     520549  4814927 277     40



10:00:48        2/23/2014       2       23      2014    10      916     520860  4814927 276     40
6:00:55 4/19/2012       4       19      2012    6       671     520824  4814927 276     40
8:00:26 3/22/2013       3       22      2013    8       658     520621  4814927 277     40
14:00:55        12/29/2010      12      29      2010    14      655     519817  4814924 279     40
16:00:26        4/14/2011       4       14      2011    16      654     520646  4814927 277     40
12:00:33        3/19/2009       3       19      2009    12      635     520130  4814925 278     40
14:00:42        3/1/2012        3       1       2012    14      657     521050  4814928 283     40
0:00:56 12/28/2011      12      28      2011    0       657     520221  4814926 278     40
22:00:53        3/28/2012       3       28      2012    22      674     519895  4814925 279     40
4:00:42 11/22/2010      11      22      2010    4       640     519796  4814925 279     40
10:01:47        1/11/2013       1       11      2013    10      657     519863  4814925 279     40
2:00:54 2/23/2014       2       23      2014    2       914     520781  4814928 277     40
6:00:53 3/31/2010       3       31      2010    6       646     520903  4814928 276     40
2:00:56 3/31/2010       3       31      2010    2       646     520905  4814928 276     40
10:00:54        2/14/2011       2       14      2011    10      647     520897  4814928 276     40
18:00:41        3/3/2011        3       3       2011    18      654     521233  4814929 282     40
14:00:32        2/27/2011       2       27      2011    14      641     520880  4814928 276     40
16:00:47        3/25/2012       3       25      2012    16      665     520692  4814928 277     40
2:01:43 5/6/2009        5       6       2009    2       640     521019  4814929 283     40
18:00:48        3/19/2011       3       19      2011    18      653     521337  4814930 282     40
4:00:53 3/4/2011        3       4       2011    4       654     520652  4814928 277     40
2:01:48 3/31/2009       3       31      2009    2       639     520804  4814929 277     40
4:00:54 11/23/2010      11      23      2010    4       647     520675  4814929 277     40
4:00:24 4/18/2012       4       18      2012    4       665     520607  4814928 277     40
10:00:48        2/29/2012       2       29      2012    10      657     520898  4814929 276     40
16:00:56        3/21/2011       3       21      2011    16      657     520923  4814929 276     40
10:00:56        12/3/2010       12      3       2010    10      650     519987  4814927 279     40
6:00:53 3/4/2011        3       4       2011    6       654     520650  4814929 277     40
4:00:53 4/19/2012       4       19      2012    4       671     520825  4814929 276     40
4:00:35 1/24/2012       1       24      2012    4       657     519453  4814925 280     40
10:00:14        4/13/2010       4       13      2010    10      657     520713  4814929 277     40
4:01:00 1/9/2011        1       9       2011    4       653     521082  4814930 283     40
14:00:56        1/27/2013       1       27      2013    14      665     520572  4814929 277     40
14:00:47        3/21/2012       3       21      2012    14      658     520160  4814927 278     40
18:00:47        4/23/2010       4       23      2010    18      643     521043  4814930 276     40
4:00:53 3/31/2010       3       31      2010    4       646     520902  4814930 276     40
8:00:53 4/18/2012       4       18      2012    8       674     520496  4814929 277     40
6:00:53 3/22/2013       3       22      2013    6       663     520761  4814929 277     40
16:00:54        12/10/2010      12      10      2010    16      646     519799  4814926 279     40
16:00:28        12/10/2010      12      10      2010    16      657     519803  4814927 279     40
19:16:12        12/9/2013       12      9       2013    19      657     519411  4814926 280     40
6:00:30 1/24/2011       1       24      2011    6       653     520828  4814930 276     40
12:00:46        3/25/2011       3       25      2011    12      653     520501  4814929 277     40
20:00:50        3/26/2012       3       26      2012    20      665     520805  4814930 277     40
13:48:23        3/22/2014       3       22      2014    13      657     519869  4814927 279     40
23:56:14        4/30/2013       4       30      2013    23      657     521136  4814931 283     40
16:00:42        3/30/2014       3       30      2014    16      679     520996  4814931 276     40
0:00:54 3/31/2010       3       31      2010    0       655     520889  4814930 276     40
2:00:18 3/6/2011        3       6       2011    2       654     520889  4814931 276     40
8:00:50 3/22/2013       3       22      2013    8       663     520762  4814930 277     40
4:00:54 3/22/2013       3       22      2013    4       663     520764  4814930 277     40
6:00:37 12/29/2011      12      29      2011    6       658     520607  4814930 277     40
5:01:17 4/17/2013       4       17      2013    5       657     521424  4814933 282     40
4:00:54 2/5/2011        2       5       2011    4       653     520648  4814930 277     40



10:00:54        3/25/2011       3       25      2011    10      653     520499  4814930 277     40
18:00:52        1/6/2010        1       6       2010    18      646     520471  4814930 277     40
18:00:54        4/20/2010       4       20      2010    18      656     520192  4814930 278     40
4:00:42 2/2/2009        2       2       2009    4       634     520814  4814931 277     40
10:00:54        1/26/2013       1       26      2013    10      657     519714  4814928 279     40
16:00:33        2/27/2012       2       27      2012    16      657     521091  4814933 276     40
6:00:50 11/22/2010      11      22      2010    6       646     520564  4814931 277     40
8:00:43 12/29/2011      12      29      2011    8       658     520609  4814931 277     40
16:00:55        3/1/2011        3       1       2011    16      641     519887  4814929 279     40
13:13:24        4/11/2014       4       11      2014    13      657     520054  4814930 278     40
12:00:47        2/16/2011       2       16      2011    12      647     520347  4814930 278     40
6:00:47 2/25/2009       2       25      2009    6       635     520814  4814932 277     40
8:00:51 1/4/2010        1       4       2010    8       646     520859  4814932 276     40
0:01:11 12/15/2010      12      15      2010    0       646     520648  4814932 277     40
8:01:11 1/17/2011       1       17      2011    8       653     521051  4814933 276     40
8:00:55 3/17/2012       3       17      2012    8       657     519850  4814929 279     40
4:00:48 12/15/2010      12      15      2010    4       654     520507  4814931 277     40
2:00:42 3/15/2011       3       15      2011    2       647     521416  4814934 282     40
4:00:56 4/3/2010        4       3       2010    4       654     521448  4814935 282     40
14:00:41        4/28/2011       4       28      2011    14      654     520243  4814931 278     40
14:00:42        11/22/2010      11      22      2010    14      657     519760  4814929 279     40
12:00:48        3/27/2012       3       27      2012    12      673     520612  4814932 277     40
17:16:25        4/21/2013       4       21      2013    17      657     519772  4814930 279     40
2:00:47 2/2/2009        2       2       2009    2       634     520808  4814933 277     40
16:00:56        3/24/2012       3       24      2012    16      675     520416  4814932 278     40
16:00:55        4/30/2009       4       30      2009    16      639     520013  4814931 279     40
0:00:44 3/31/2010       3       31      2010    0       801     520910  4814933 276     40
0:00:20 3/21/2013       3       21      2013    0       658     520699  4814933 277     40
16:00:43        3/24/2012       3       24      2012    16      674     520076  4814931 278     40
8:00:41 4/13/2012       4       13      2012    8       674     520341  4814932 278     40
16:00:50        2/25/2012       2       25      2012    16      657     520852  4814933 276     40
10:00:23        4/14/2010       4       14      2010    10      646     520361  4814932 278     40
8:00:11 4/3/2010        4       3       2010    8       656     520850  4814933 276     40
4:00:54 3/27/2012       3       27      2012    4       671     520928  4814934 276     40
2:00:53 5/11/2011       5       11      2011    2       657     519815  4814931 279     40
18:00:56        2/1/2009        2       1       2009    18      634     520809  4814934 277     40
6:00:48 2/2/2009        2       2       2009    6       634     520815  4814934 277     40
0:00:55 3/19/2014       3       19      2014    0       909     520993  4814934 276     40
10:00:21        3/28/2012       3       28      2012    10      665     519969  4814931 279     40
22:00:54        4/23/2010       4       23      2010    22      657     521323  4814936 275     40
6:09:55 12/27/2013      12      27      2013    6       657     519617  4814930 279     40
20:00:54        2/22/2012       2       22      2012    20      657     520740  4814934 277     40
6:00:40 12/31/2011      12      31      2011    6       658     519744  4814931 279     40
0:00:47 3/27/2011       3       27      2011    0       653     521401  4814936 275     40
18:00:54        2/20/2011       2       20      2011    18      647     520819  4814934 277     40
12:00:41        3/21/2009       3       21      2009    12      641     520331  4814933 278     40
18:00:41        12/29/2010      12      29      2010    18      653     519500  4814931 280     40
0:00:47 5/1/2010        5       1       2010    0       657     521308  4814936 275     40
16:01:11        3/1/2011        3       1       2011    16      657     519937  4814932 279     40
18:00:48        4/27/2010       4       27      2010    18      657     519780  4814932 279     40
8:00:53 1/30/2013       1       30      2013    8       675     519639  4814931 279     40
10:00:49        4/18/2012       4       18      2012    10      665     520259  4814933 278     40
18:00:49        4/7/2011        4       7       2011    18      641     520920  4814935 276     40
12:00:22        3/22/2010       3       22      2010    12      657     520594  4814935 277     40



18:00:20        3/23/2012       3       23      2012    18      658     520143  4814933 278     40
22:00:23        1/26/2013       1       26      2013    22      658     519726  4814932 279     40
4:00:53 11/23/2010      11      23      2010    4       654     520612  4814935 277     40
1:28:44 12/13/2013      12      13      2013    1       657     519687  4814932 279     40
18:00:56        4/4/2010        4       4       2010    18      656     521256  4814937 275     40
18:00:46        12/19/2010      12      19      2010    18      655     521009  4814936 276     40
18:00:48        12/29/2010      12      29      2010    18      653     519497  4814932 280     40
12:00:48        12/3/2010       12      3       2010    12      657     519847  4814933 279     40
0:00:53 12/4/2010       12      4       2010    0       646     521043  4814937 276     40
18:00:41        3/28/2012       3       28      2012    18      679     519904  4814933 279     40
10:00:54        3/13/2013       3       13      2013    10      657     520632  4814936 277     40
18:00:53        3/26/2011       3       26      2011    18      657     521188  4814937 276     40
21:00:54        4/9/2010        4       9       2010    21      801     521030  4814937 276     40
18:00:51        4/25/2010       4       25      2010    18      656     520337  4814935 278     40
14:00:48        4/13/2012       4       13      2012    14      674     520066  4814934 278     40
16:00:42        4/21/2010       4       21      2010    16      657     520470  4814936 277     40
17:20:56        1/25/2013       1       25      2013    17      641     520176  4814935 278     40
14:02:17        4/25/2010       4       25      2010    14      643     520310  4814935 278     40
4:00:48 3/6/2011        3       6       2011    4       655     520898  4814937 276     40
18:00:41        4/15/2010       4       15      2010    18      657     520266  4814935 278     40
18:00:48        3/29/2011       3       29      2011    18      647     520892  4814937 276     40
12:00:57        2/4/2009        2       4       2009    12      635     520706  4814937 277     40
2:00:47 3/21/2011       3       21      2011    2       647     519982  4814935 279     40
14:00:23        12/9/2010       12      9       2010    14      657     519818  4814934 279     40
8:01:23 2/7/2010        2       7       2010    8       646     521060  4814938 276     40
10:00:54        2/25/2009       2       25      2009    10      635     520809  4814938 277     40
10:00:53        1/27/2013       1       27      2013    10      675     520623  4814937 277     40
2:01:17 1/17/2012       1       17      2012    2       641     519613  4814934 279     40
18:01:24        1/30/2010       1       30      2010    18      646     520338  4814936 278     40
0:00:57 4/23/2010       4       23      2010    0       656     520794  4814938 277     40
4:00:48 1/24/2011       1       24      2011    4       653     520826  4814938 276     40
14:00:43        12/30/2011      12      30      2011    14      657     520000  4814936 279     40
22:00:54        4/21/2010       4       21      2010    22      643     520950  4814939 276     40
8:00:53 11/22/2010      11      22      2010    8       646     520234  4814937 278     40
10:00:54        2/23/2014       2       23      2014    10      914     520776  4814938 277     40
0:00:32 2/23/2012       2       23      2012    0       665     520866  4814939 276     40
8:00:47 2/2/2009        2       2       2009    8       634     520818  4814939 277     40
12:00:48        3/17/2013       3       17      2013    12      658     520655  4814938 277     40
14:00:49        3/21/2011       3       21      2011    14      657     520906  4814939 276     40
18:00:24        4/11/2011       4       11      2011    18      647     519558  4814935 280     40
10:00:26        12/29/2010      12      29      2010    10      657     519815  4814936 279     40
8:00:18 12/12/2010      12      12      2010    8       657     519799  4814936 279     40
2:00:53 1/31/2013       1       31      2013    2       657     519492  4814935 280     40
6:00:53 3/27/2012       3       27      2012    6       671     520926  4814940 276     40
8:00:54 1/4/2012        1       4       2012    8       657     519668  4814936 279     40
22:00:47        2/1/2009        2       1       2009    22      634     520811  4814939 277     40
22:00:59        3/18/2012       3       18      2012    22      665     519747  4814936 279     40
4:00:50 11/22/2010      11      22      2010    4       657     519841  4814937 279     40
8:00:53 3/24/2012       3       24      2012    8       657     519895  4814937 279     40
10:00:47        3/28/2012       3       28      2012    10      657     519963  4814937 279     40
14:00:44        4/14/2010       4       14      2010    14      653     520039  4814937 278     40
2:01:09 2/17/2011       2       17      2011    2       647     520415  4814939 278     40
14:00:48        4/6/2010        4       6       2010    14      654     520710  4814939 277     40
8:00:47 1/25/2012       1       25      2012    8       657     519495  4814936 280     40



0:00:42 4/28/2010       4       28      2010    0       657     519682  4814937 279     40
2:01:23 12/4/2010       12      4       2010    2       646     520924  4814940 276     40
6:00:41 1/30/2013       1       30      2013    6       675     519629  4814937 279     40
0:00:35 12/12/2010      12      12      2010    0       657     519463  4814936 280     40
20:00:42        1/26/2013       1       26      2013    20      658     519723  4814937 279     40
16:00:54        2/12/2012       2       12      2012    16      657     521095  4814941 276     40
22:00:53        12/8/2013       12      8       2013    22      671     520778  4814941 277     40
4:01:01 3/25/2011       3       25      2011    4       657     521359  4814943 275     40
12:00:44        12/29/2010      12      29      2010    12      657     519818  4814938 279     40
16:00:54        4/1/2010        4       1       2010    16      656     520684  4814940 277     40
16:00:55        4/1/2010        4       1       2010    16      657     520709  4814941 277     40
18:00:46        4/11/2011       4       11      2011    18      657     519759  4814938 279     40
0:00:48 3/19/2012       3       19      2012    0       665     519748  4814938 279     40
16:00:54        4/27/2011       4       27      2011    16      654     519960  4814939 279     40
14:00:48        3/13/2009       3       13      2009    14      641     520248  4814939 278     40
2:00:48 3/6/2011        3       6       2011    2       655     520894  4814941 276     40
18:00:54        5/4/2010        5       4       2010    18      646     521009  4814942 276     40
0:00:53 2/2/2009        2       2       2009    0       634     520807  4814941 277     40
12:37:15        5/10/2013       5       10      2013    12      657     521719  4814944 274     40
18:00:50        3/14/2009       3       14      2009    18      641     520582  4814941 277     40
6:00:56 3/29/2014       3       29      2014    6       679     521028  4814942 276     40
22:00:35        2/5/2010        2       5       2010    22      646     520847  4814942 276     40
12:00:26        2/16/2013       2       16      2013    12      671     520659  4814941 277     40
4:00:56 2/4/2011        2       4       2011    4       653     520938  4814942 276     40
16:00:21        2/4/2009        2       4       2009    16      635     521071  4814943 276     40
16:00:47 4/18/2012 4 18 2012 16 671 520448 4814941 277 40
12:00:47 1/27/2013 1 27 2013 12 675 520620 4814941 277 40
6:00:47 4/10/2011 4 10 2011 6 641 519904 4814939 279 40
22:00:54 4/15/2009 4 15 2009 22 639 521471 4814944 275 40
18:00:47 12/12/2010 12 12 2010 18 654 519789 4814939 279 40
20:01:14 4/12/2013 4 12 2013 20 671 520815 4814942 277 40
16:00:54 4/11/2010 4 11 2010 16 643 520153 4814940 278 40
10:00:54 2/5/2011 2 5 2011 10 653 520855 4814942 276 40
4:00:53 4/6/2011 4 6 2011 4 657 520573 4814941 277 40
18:00:43 3/23/2012 3 23 2012 18 674 519442 4814938 280 40
14:00:50 3/21/2013 3 21 2013 14 658 519812 4814939 279 40
2:00:36 2/1/2009 2 1 2009 2 635 520751 4814942 277 40
16:01:41 2/16/2011 2 16 2011 16 647 520552 4814942 277 40
22:00:54 4/27/2010 4 27 2010 22 657 519683 4814939 279 40
6:00:53 1/6/2012 1 6 2012 6 657 519666 4814939 279 40
16:00:48 4/18/2010 4 18 2010 16 657 520010 4814940 279 40
14:00:15 2/22/2012 2 22 2012 14 657 520578 4814942 277 40
22:00:53 3/29/2011 3 29 2011 22 641 521088 4814943 276 40
18:00:55 3/3/2009 3 3 2009 18 634 520386 4814941 278 40
12:00:52 1/19/2011 1 19 2011 12 653 520866 4814943 276 40
10:00:49 3/31/2009 3 31 2009 10 643 520592 4814942 277 40
22:00:50 2/22/2014 2 22 2014 22 916 520869 4814943 276 40
12:00:42 4/3/2010 4 3 2010 12 801 520598 4814942 277 40
6:00:53 1/25/2012 1 25 2012 6 657 519493 4814939 280 40
16:00:48 3/11/2011 3 11 2011 16 654 520870 4814943 276 40
6:00:53 1/3/2012 1 3 2012 6 657 519663 4814940 279 40
10:00:47 4/26/2011 4 26 2011 10 657 520253 4814941 278 40
10:00:47 3/24/2012 3 24 2012 10 672 520402 4814942 278 40
10:05:42 1/28/2013 1 28 2013 10 675 520958 4814944 276 40



14:00:50 4/14/2011 4 14 2011 14 654 520188 4814941 278 40
0:00:53 3/30/2011 3 30 2011 0 641 521083 4814944 276 40
14:00:54 12/10/2010 12 10 2010 14 646 519842 4814940 279 40
14:00:23 4/29/2011 4 29 2011 14 657 519902 4814941 279 40
7:33:26 3/18/2014 3 18 2014 7 657 520759 4814943 277 40
12:00:56 11/30/2012 11 30 2012 12 675 519908 4814941 279 40
8:01:13 3/22/2011 3 22 2011 8 641 520617 4814943 277 40
0:00:55 3/24/2012 3 24 2012 0 673 520228 4814942 278 40
6:19:48 12/30/2013 12 30 2013 6 657 519596 4814940 280 40
6:00:53 1/9/2011 1 9 2011 6 653 521080 4814945 276 40
22:00:38 1/23/2012 1 23 2012 22 657 519565 4814940 280 40
18:00:41 3/22/2012 3 22 2012 18 672 519840 4814941 279 40
0:00:43 11/26/2010 11 26 2010 0 657 519428 4814940 280 40
6:00:41 3/13/2013 3 13 2013 6 658 520948 4814945 276 40
8:00:55 12/5/2011 12 5 2011 8 655 519846 4814941 279 40
20:00:42 12/8/2013 12 8 2013 20 671 520835 4814945 276 40
22:00:51 12/29/2010 12 29 2010 22 653 519502 4814941 280 40
12:00:54 2/3/2011 2 3 2011 12 653 520933 4814945 276 40
8:00:57 4/16/2011 4 16 2011 8 654 520468 4814944 277 40
12:00:55 3/17/2013 3 17 2013 12 677 520685 4814944 277 40
2:00:54 1/8/2013 1 8 2013 2 657 519844 4814942 279 40
6:00:54 3/17/2011 3 17 2011 6 641 520750 4814945 277 40
2:00:25 3/16/2009 3 16 2009 2 639 520293 4814943 278 40
8:00:53 3/27/2012 3 27 2012 8 657 520784 4814945 277 40
8:00:42 4/19/2011 4 19 2011 8 657 520712 4814945 277 40
8:00:56 4/13/2010 4 13 2010 8 657 520647 4814945 277 40
4:00:47 3/17/2011 3 17 2011 4 641 520751 4814945 277 40
2:00:54 3/30/2011 3 30 2011 2 641 521084 4814946 276 40
7:26:24 12/12/2013 12 12 2013 7 657 519663 4814942 279 40
12:00:14 3/28/2008 3 28 2008 12 631 520391 4814944 278 40
12:00:55 12/10/2010 12 10 2010 12 646 519816 4814942 279 40
13:36:47 2/19/2014 2 19 2014 13 657 520905 4814946 276 40
14:00:54 4/25/2010 4 25 2010 14 657 520022 4814943 278 40
1:42:47 4/20/2014 4 20 2014 1 657 520885 4814946 276 40
2:00:54 1/16/2012 1 16 2012 2 657 519357 4814941 280 40
8:00:53 1/3/2012 1 3 2012 8 657 519667 4814942 279 40
14:00:42 11/30/2012 11 30 2012 14 675 520091 4814944 278 40
12:00:19 1/27/2013 1 27 2013 12 665 520616 4814945 277 40
10:00:53 3/31/2009 3 31 2009 10 639 520538 4814945 277 40
14:00:48 1/23/2011 1 23 2011 14 655 520456 4814945 277 40
10:00:53 3/23/2012 3 23 2012 10 663 520078 4814944 278 40
2:00:54 3/10/2014 3 10 2014 2 909 520957 4814947 276 40
10:00:54 1/27/2013 1 27 2013 10 665 520616 4814946 277 40
12:00:42 12/9/2010 12 9 2010 12 657 519835 4814944 279 40
10:01:06 3/17/2009 3 17 2009 10 635 520541 4814946 277 40
8:00:53 4/20/2012 4 20 2012 8 657 520282 4814945 278 40
2:00:55 2/23/2014 2 23 2014 2 916 520868 4814947 276 40
22:00:53 11/25/2010 11 25 2010 22 657 519407 4814943 280 40
8:00:49 4/13/2013 4 13 2013 8 671 520565 4814947 277 40
12:01:14 12/28/2010 12 28 2010 12 641 520286 4814946 278 40
4:00:48 3/2/2014 3 2 2014 4 914 520926 4814948 276 40
10:00:53 3/16/2011 3 16 2011 10 653 520140 4814945 278 40
4:03:03 3/12/2011 3 12 2011 4 657 520929 4814948 276 40
8:00:56 1/9/2011 1 9 2011 8 653 521082 4814948 276 40



8:01:26 1/6/2012 1 6 2012 8 657 519663 4814944 279 40
18:00:47 4/19/2012 4 19 2012 18 657 519796 4814945 279 40
18:00:47 2/4/2009 2 4 2009 18 635 521096 4814948 276 40
2:00:49 1/22/2013 1 22 2013 2 675 521232 4814949 275 40
10:00:27 4/7/2011 4 7 2011 10 647 520705 4814947 277 40
2:00:54 3/29/2012 3 29 2012 2 671 520970 4814948 276 40
16:00:53 4/7/2011 4 7 2011 16 657 520463 4814947 277 40
10:00:34 4/18/2012 4 18 2012 10 672 520412 4814947 278 40
18:00:48 4/18/2012 4 18 2012 18 665 520528 4814947 277 40
8:00:41 4/18/2010 4 18 2010 8 657 520633 4814947 277 40
6:00:55 3/12/2011 3 12 2011 6 657 520923 4814948 276 40
12:00:48 4/2/2011 4 2 2011 12 657 519913 4814945 279 40
2:00:47 1/25/2012 1 25 2012 2 657 519418 4814944 280 40
10:00:43 1/11/2014 1 11 2014 10 658 519762 4814945 279 40
2:01:22 2/23/2012 2 23 2012 2 665 520834 4814948 276 40
10:00:43 4/19/2011 4 19 2011 10 657 520710 4814948 277 40
6:00:53 4/20/2009 4 20 2009 6 639 521139 4814950 276 40
6:00:54 4/17/2012 4 17 2012 6 674 520617 4814948 277 40
19:22:23 2/15/2014 2 15 2014 19 657 519702 4814946 279 40
6:00:48 3/12/2011 3 12 2011 6 654 520862 4814949 276 40
16:00:49 12/9/2010 12 9 2010 16 657 519761 4814946 279 40
6:00:53 3/12/2011 3 12 2011 6 647 520910 4814949 276 40
0:00:53 4/6/2010 4 6 2010 0 657 519990 4814947 279 40
12:00:48 4/11/2011 4 11 2011 12 667 519883 4814946 279 40
16:00:47 4/16/2012 4 16 2012 16 657 519785 4814946 279 40
20:00:41 3/15/2012 3 15 2012 20 658 519844 4814946 279 40
6:00:42 1/25/2013 1 25 2013 6 658 519678 4814946 279 40
22:00:57 4/17/2012 4 17 2012 22 674 521046 4814950 276 40
12:00:30 2/16/2013 2 16 2013 12 658 520598 4814949 277 40
22:00:48 3/20/2011 3 20 2011 22 647 519980 4814947 279 40
0:00:41 12/3/2011 12 3 2011 0 655 520632 4814949 277 40
4:00:56 4/10/2011 4 10 2011 4 641 519900 4814947 279 40
6:00:56 2/23/2012 2 23 2012 6 665 520845 4814950 276 40
5:49:49 4/29/2013 4 29 2013 5 657 521062 4814950 276 40
4:00:53 3/12/2011 3 12 2011 4 654 520865 4814950 276 40
10:01:23 12/9/2010 12 9 2010 10 657 519830 4814947 279 40
16:00:43 3/14/2012 3 14 2012 16 658 519907 4814947 279 40
12:00:47 1/28/2013 1 28 2013 12 665 520627 4814950 277 40
10:00:55 3/24/2012 3 24 2012 10 641 520342 4814949 278 40
2:00:19 12/13/2009 12 13 2009 2 639 519970 4814948 279 40
2:00:55 1/18/2011 1 18 2011 2 653 520994 4814951 276 40
4:00:43 12/4/2010 12 4 2010 4 646 520743 4814950 277 40
12:00:54 4/14/2011 4 14 2011 12 657 520292 4814949 278 40
8:00:43 4/13/2010 4 13 2010 8 656 520651 4814950 277 40
6:00:47 3/12/2011 3 12 2011 6 641 520874 4814951 276 40
2:00:42 12/31/2011 12 31 2011 2 658 519695 4814947 279 40
18:57:56 3/7/2014 3 7 2014 18 657 519825 4814948 279 40
6:00:54 1/31/2013 1 31 2013 6 658 519462 4814947 280 40
12:00:54 4/18/2012 4 18 2012 12 671 520291 4814949 278 40
6:00:54 3/2/2014 3 2 2014 6 914 520932 4814951 276 40
2:00:28 12/29/2010 12 29 2010 2 657 519449 4814947 280 40
4:00:44 12/29/2010 12 29 2010 4 657 519451 4814947 280 40
22:00:45 4/5/2010 4 5 2010 22 657 519990 4814949 279 40
18:00:44 2/25/2012 2 25 2012 18 657 520850 4814951 276 40



4:00:41 1/25/2013 1 25 2013 4 658 519674 4814948 279 40
10:00:47 1/31/2013 1 31 2013 10 657 519641 4814948 279 40
4:00:20 12/3/2011 12 3 2011 4 655 520716 4814951 277 40
14:00:48 2/20/2009 2 20 2009 14 635 519980 4814949 279 40
4:00:41 3/27/2011 3 27 2011 4 641 521095 4814953 276 40
10:00:20 4/28/2010 4 28 2010 10 656 520009 4814949 279 40
4:00:48 4/22/2010 4 22 2010 4 656 521143 4814953 276 40
6:00:53 3/17/2009 3 17 2009 6 635 520754 4814951 277 40
4:00:53 3/4/2011 3 4 2011 4 641 520788 4814952 277 40
4:00:54 1/31/2013 1 31 2013 4 658 519462 4814948 280 40
8:00:54 3/29/2014 3 29 2014 8 914 520303 4814950 278 40
18:00:30 4/18/2012 4 18 2012 18 657 519801 4814949 279 40
6:49:48 1/8/2014 1 8 2014 6 657 519587 4814948 280 40
4:00:57 1/30/2013 1 30 2013 4 675 519617 4814948 279 40
18:00:44 4/1/2011 4 1 2011 18 657 519841 4814949 279 40
10:00:56 12/23/2013 12 23 2013 10 658 519962 4814950 279 40
18:00:53 3/19/2012 3 19 2012 18 657 520356 4814951 278 40
18:00:48 3/16/2012 3 16 2012 18 658 519754 4814949 279 40
6:00:41 3/17/2011 3 17 2011 6 647 520749 4814952 277 40
4:00:49 3/17/2011 3 17 2011 4 647 520749 4814952 277 40
4:00:53 12/14/2010 12 14 2010 4 650 520998 4814953 276 40
0:00:53 1/16/2012 1 16 2012 0 657 519362 4814948 280 40
12:00:53 1/25/2012 1 25 2012 12 657 519596 4814949 280 40
6:00:55 4/30/2011 4 30 2011 6 657 519739 4814950 279 40
2:00:50 1/9/2014 1 9 2014 2 658 519602 4814949 280 40
0:00:49 3/21/2011 3 21 2011 0 647 519977 4814950 279 40
12:00:53 11/20/2010 11 20 2010 12 638 519811 4814950 279 40
2:00:57 12/3/2011 12 3 2011 2 655 520624 4814953 277 40
0:52:24 1/9/2014 1 9 2014 0 657 519470 4814949 280 40
4:00:54 3/15/2013 3 15 2013 4 677 521426 4814955 275 40
12:01:38 2/3/2013 2 3 2013 12 671 520757 4814953 277 40
10:01:11 3/23/2012 3 23 2012 10 641 520050 4814951 278 40
14:00:48 2/25/2009 2 25 2009 14 635 520941 4814954 276 40
0:58:25 1/11/2014 1 11 2014 0 657 519435 4814949 280 40
10:00:47 4/2/2011 4 2 2011 10 657 519906 4814951 279 40
6:00:23 3/27/2011 3 27 2011 6 641 521100 4814954 276 40
10:00:48 1/18/2011 1 18 2011 10 653 520843 4814954 276 40
14:00:52 2/25/2014 2 25 2014 14 671 520456 4814953 277 40
12:00:53 4/13/2010 4 13 2010 12 646 520705 4814953 277 40
12:00:44 3/3/2009 3 3 2009 12 634 520355 4814952 278 40
8:00:53 12/17/2010 12 17 2010 8 653 521035 4814954 276 40
10:01:24 5/8/2011 5 8 2011 10 657 520376 4814953 278 40
2:00:44 12/25/2013 12 25 2013 2 658 519618 4814950 279 40
17:12:18 4/20/2013 4 20 2013 17 657 520010 4814952 279 40
10:00:41 4/13/2010 4 13 2010 10 656 520679 4814954 277 40
18:00:47 3/27/2012 3 27 2012 18 672 520307 4814953 278 40
8:00:25 3/6/2011 3 6 2011 8 641 520838 4814955 276 40
4:00:55 3/12/2011 3 12 2011 4 641 520874 4814955 276 40
18:00:21 3/2/2011 3 2 2011 18 657 519693 4814951 279 40
22:00:54 3/19/2012 3 19 2012 22 657 520883 4814955 276 40
6:00:45 4/18/2013 4 18 2013 6 679 521293 4814956 275 40
20:00:27 3/28/2012 3 28 2012 20 657 519787 4814952 279 40
18:00:50 5/3/2009 5 3 2009 18 639 520337 4814953 278 40
2:00:41 3/4/2011 3 4 2011 2 654 520554 4814954 277 40



10:00:44 4/3/2011 4 3 2011 10 653 519816 4814952 279 40
11:23:55 2/24/2013 2 24 2013 11 641 520904 4814955 276 40
2:00:42 3/22/2013 3 22 2013 2 658 519818 4814952 279 40
2:00:18 3/28/2012 3 28 2012 2 681 519809 4814952 279 40
18:01:12 4/18/2012 4 18 2012 18 674 520651 4814955 277 40
18:00:50 3/26/2012 3 26 2012 18 674 520720 4814955 277 40
12:00:26 3/31/2009 3 31 2009 12 641 520764 4814955 277 40
4:00:35 2/23/2012 2 23 2012 4 665 520841 4814955 276 40
8:00:47 4/16/2011 4 16 2011 8 647 520786 4814955 277 40
10:00:27 4/15/2011 4 15 2011 10 667 520391 4814954 278 40
4:00:41 3/29/2012 3 29 2012 4 671 521085 4814957 276 40
12:00:53 3/2/2011 3 2 2011 12 647 519926 4814953 279 40
12:00:19 4/6/2010 4 6 2010 12 654 520620 4814955 277 40
14:01:03 1/25/2012 1 25 2012 14 657 519598 4814952 280 40
4:00:54 1/3/2012 1 3 2012 4 657 519678 4814952 279 40
10:00:47 3/21/2012 3 21 2012 10 657 520400 4814955 278 40
18:00:53 3/20/2013 3 20 2013 18 657 520011 4814953 279 40
18:00:54 3/1/2011 3 1 2011 18 657 519876 4814953 279 40
12:00:57 4/14/2011 4 14 2011 12 647 520070 4814954 278 40
12:00:42 3/23/2012 3 23 2012 12 658 520110 4814954 278 40
2:00:54 12/11/2013 12 11 2013 2 914 519806 4814953 279 40
0:00:48 4/9/2012 4 9 2012 0 665 520978 4814957 276 40
0:00:49 1/9/2011 1 9 2011 0 653 521097 4814957 276 40
6:00:42 3/4/2011 3 4 2011 6 641 520790 4814957 277 40
2:00:53 4/4/2009 4 4 2009 2 637 521050 4814957 276 40
18:00:53 12/23/2010 12 23 2010 18 641 519569 4814953 280 40
2:00:41 4/18/2013 4 18 2013 2 679 521299 4814958 275 40
10:00:24 12/29/2010 12 29 2010 10 654 519815 4814954 279 40
14:00:55 3/5/2014 3 5 2014 14 914 520695 4814957 277 40
22:01:06 4/14/2012 4 14 2012 22 672 520845 4814957 276 40
0:34:23 2/14/2013 2 14 2013 0 641 521068 4814958 276 40
2:00:54 2/17/2011 2 17 2011 2 653 520425 4814956 277 40
12:00:24 12/29/2010 12 29 2010 12 654 519818 4814954 279 40
6:00:44 3/6/2013 3 6 2013 6 641 520721 4814957 277 40
4:00:48 3/27/2012 3 27 2012 4 681 520913 4814957 276 40
2:00:48 3/4/2011 3 4 2011 2 641 520784 4814957 277 40
18:00:47 11/21/2010 11 21 2010 18 646 520273 4814956 278 40
22:00:54 12/23/2010 12 23 2010 22 641 519571 4814954 280 40
12:01:02 2/25/2014 2 25 2014 12 671 520462 4814956 277 40
20:00:25 3/21/2013 3 21 2013 20 658 519574 4814954 280 40
10:00:14 4/14/2010 4 14 2010 10 657 520240 4814956 278 40
10:00:41 3/27/2012 3 27 2012 10 681 520511 4814957 277 40
16:00:53 2/22/2012 2 22 2012 16 665 520573 4814957 277 40
4:00:48 3/12/2011 3 12 2011 4 647 520906 4814958 276 40
8:00:23 2/23/2012 2 23 2012 8 665 520844 4814958 276 40
18:00:54 2/21/2010 2 21 2010 18 641 520531 4814957 277 40
8:00:47 2/15/2009 2 15 2009 8 635 520774 4814958 277 40
10:00:28 2/23/2010 2 23 2010 10 641 521003 4814958 276 40
4:01:11 3/27/2011 3 27 2011 4 647 521012 4814958 276 40
6:00:48 3/17/2011 3 17 2011 6 659 520806 4814958 277 40
1:02:12 1/12/2014 1 12 2014 1 657 519443 4814954 280 40
2:02:27 1/3/2012 1 3 2012 2 657 519678 4814955 279 40
10:00:44 5/4/2010 5 4 2010 10 640 520423 4814957 277 40
18:00:54 3/28/2012 3 28 2012 18 672 519608 4814954 280 40



14:00:54 3/16/2013 3 16 2013 14 671 520016 4814956 278 40
4:00:56 4/18/2013 4 18 2013 4 679 521293 4814960 275 40
18:01:42 2/27/2012 2 27 2012 18 657 521087 4814959 276 40
12:00:16 2/7/2009 2 7 2009 12 635 520799 4814958 277 40
0:02:15 4/7/2010 4 7 2010 0 656 521388 4814960 275 40
4:00:54 2/14/2013 2 14 2013 4 671 521035 4814959 276 40
14:00:56 2/16/2011 2 16 2011 14 647 520487 4814958 277 40
12:49:50 3/5/2014 3 5 2014 12 657 520775 4814959 277 40
10:00:47 2/2/2009 2 2 2009 10 634 520826 4814959 276 40
18:00:41 3/26/2012 3 26 2012 18 674 520759 4814959 277 40
0:00:44 2/13/2012 2 13 2012 0 657 521236 4814960 275 40
12:00:46 3/5/2014 3 5 2014 12 914 520776 4814959 277 40
16:00:53 2/24/2014 2 24 2014 16 679 521017 4814960 276 40
18:00:55 2/22/2012 2 22 2012 18 657 520425 4814958 277 40
18:01:33 2/25/2012 2 25 2012 18 641 520856 4814959 276 40
6:00:41 2/7/2010 2 7 2010 6 646 521054 4814960 276 40
4:00:55 2/15/2009 2 15 2009 4 635 520773 4814960 277 40
6:00:53 3/15/2013 3 15 2013 6 677 521426 4814962 275 40
10:00:55 12/3/2011 12 3 2011 10 655 519645 4814956 279 40
14:00:48 12/30/2011 12 30 2011 14 658 519913 4814957 279 40
2:00:49 3/16/2009 3 16 2009 2 635 520144 4814958 278 40
14:00:49 3/30/2010 3 30 2010 14 639 520032 4814957 278 40
7:02:56 1/12/2014 1 12 2014 7 657 519434 4814956 280 40
18:00:54 2/5/2010 2 5 2010 18 646 520838 4814960 276 40
2:00:53 4/29/2010 4 29 2010 2 657 520908 4814961 276 40
22:00:36 3/20/2011 3 20 2011 22 641 519873 4814957 279 40
12:01:35 2/24/2014 2 24 2014 12 914 520635 4814960 277 40
12:00:38 3/16/2013 3 16 2013 12 671 520011 4814958 279 40
2:00:53 2/12/2010 2 12 2010 2 641 521265 4814962 275 40
2:00:42 1/9/2011 1 9 2011 2 653 521098 4814961 276 40
22:00:42 3/2/2011 3 2 2011 22 657 519691 4814957 279 40
18:00:31 3/25/2011 3 25 2011 18 657 521017 4814961 276 40
10:00:54 2/15/2009 2 15 2009 10 635 520778 4814961 277 40
16:00:32 4/6/2010 4 6 2010 16 656 520815 4814961 277 40
22:00:54 1/24/2012 1 24 2012 22 657 519438 4814957 280 40
4:00:56 2/7/2010 2 7 2010 4 646 521038 4814962 276 40
14:00:54 4/7/2011 4 7 2011 14 657 520553 4814960 277 40
16:00:24 2/25/2009 2 25 2009 16 635 520943 4814962 276 40
16:00:42 3/24/2012 3 24 2012 16 663 520387 4814960 278 40
16:01:11 4/13/2012 4 13 2012 16 672 519927 4814959 279 40
12:00:47 4/14/2010 4 14 2010 12 646 520315 4814960 278 40
18:00:41 2/25/2009 2 25 2009 18 635 520941 4814962 276 40
6:00:54 12/2/2010 12 2 2010 6 657 519765 4814958 279 40
12:00:36 2/25/2009 2 25 2009 12 635 520944 4814962 276 40
10:00:20 4/8/2011 4 8 2011 10 641 520846 4814962 276 40
8:00:53 3/29/2009 3 29 2009 8 643 520606 4814961 277 40
6:00:49 2/17/2011 2 17 2011 6 653 520428 4814960 277 40
8:00:47 2/14/2009 2 14 2009 8 635 520552 4814961 277 40
8:00:47 1/31/2013 1 31 2013 8 658 519498 4814958 280 40
0:00:56 4/1/2010 4 1 2010 0 647 520322 4814960 278 40
22:00:54 12/15/2010 12 15 2010 22 646 521123 4814963 276 40
18:53:54 3/6/2014 3 6 2014 18 657 519634 4814958 279 40
20:01:11 4/19/2012 4 19 2012 20 665 519955 4814959 279 40
22:00:44 12/23/2010 12 23 2010 22 655 519558 4814958 280 40



10:00:47 12/15/2013 12 15 2013 10 658 519906 4814959 279 40
6:01:10 4/26/2010 4 26 2010 6 643 520272 4814961 278 40
22:00:53 3/31/2010 3 31 2010 22 647 520323 4814961 278 40
12:00:41 12/3/2010 12 3 2010 12 641 519839 4814959 279 40
14:01:23 3/27/2011 3 27 2011 14 664 520924 4814963 276 40
8:00:53 12/14/2010 12 14 2010 8 654 520414 4814961 278 40
7:03:47 12/6/2013 12 6 2013 7 657 520367 4814961 278 40
8:00:42 2/17/2011 2 17 2011 8 653 520432 4814962 277 40
18:00:53 4/3/2009 4 3 2009 18 640 521078 4814964 276 40
4:00:54 12/6/2010 12 6 2010 4 657 519798 4814960 279 40
12:00:48 12/14/2010 12 14 2010 12 646 520146 4814961 278 40
6:00:47 2/15/2009 2 15 2009 6 635 520769 4814963 277 40
14:01:14 4/18/2012 4 18 2012 14 671 520290 4814961 278 40
18:00:53 2/26/2009 2 26 2009 18 635 520817 4814963 277 40
18:00:53 2/4/2011 2 4 2011 18 653 520623 4814963 277 40
10:00:53 1/9/2013 1 9 2013 10 657 519814 4814960 279 40
2:00:44 1/29/2013 1 29 2013 2 657 519464 4814959 280 40
19:41:56 4/19/2014 4 19 2014 19 657 520530 4814962 277 40
0:00:55 12/3/2010 12 3 2010 0 646 520906 4814964 276 40
0:38:17 3/3/2014 3 3 2014 0 657 520407 4814962 278 40
2:00:48 1/11/2014 1 11 2014 2 658 519456 4814959 280 40
18:00:44 1/30/2013 1 30 2013 18 657 519493 4814959 280 40
6:00:56 3/29/2012 3 29 2012 6 671 521084 4814964 276 40
18:38:17 5/10/2013 5 10 2013 18 657 521499 4814966 275 40
10:00:53 2/29/2012 2 29 2012 10 641 520896 4814964 276 40
16:00:41 3/26/2012 3 26 2012 16 674 520719 4814963 277 40
0:00:53 3/20/2012 3 20 2012 0 657 520888 4814964 276 40
6:00:47 3/27/2012 3 27 2012 6 681 520907 4814964 276 40
8:00:53 3/17/2011 3 17 2011 8 647 520516 4814963 277 40
14:00:46 3/21/2013 3 21 2013 14 677 520646 4814963 277 40
6:00:53 3/27/2012 3 27 2012 6 672 520858 4814964 276 40
8:00:44 3/19/2012 3 19 2012 8 657 520020 4814962 278 40
12:00:41 4/7/2011 4 7 2011 12 657 520559 4814963 277 40
16:00:18 3/17/2011 3 17 2011 16 657 520139 4814962 278 40
18:00:47 1/8/2011 1 8 2011 18 653 521084 4814965 276 40
17:20:26 4/22/2013 4 22 2013 17 657 520627 4814964 277 40
0:01:24 3/21/2013 3 21 2013 0 677 520689 4814964 277 40
6:00:38 11/23/2010 11 23 2010 6 647 520811 4814964 277 40
12:00:53 2/16/2013 2 16 2013 12 665 520641 4814964 277 40
4:00:48 3/29/2012 3 29 2012 4 677 521079 4814965 276 40
12:00:47 2/22/2012 2 22 2012 12 665 520546 4814963 277 40
10:00:50 4/7/2011 4 7 2011 10 653 520548 4814963 277 40
16:00:55 12/12/2010 12 12 2010 16 654 519784 4814961 279 40
10:00:56 3/21/2013 3 21 2013 10 658 520668 4814964 277 40
12:00:56 3/1/2011 3 1 2011 12 646 520047 4814962 278 40
4:00:23 2/17/2011 2 17 2011 4 653 520433 4814963 277 40
18:00:40 3/21/2012 3 21 2012 18 658 519752 4814961 279 40
16:00:47 1/31/2009 1 31 2009 16 635 520578 4814964 277 40
14:00:48 2/6/2009 2 6 2009 14 635 521018 4814965 276 40
0:00:47 4/1/2010 4 1 2010 0 654 520361 4814963 278 40
18:00:42 2/1/2010 2 1 2010 18 647 520280 4814963 278 40
18:00:35 3/10/2011 3 10 2011 18 657 521050 4814966 276 40
18:00:48 3/25/2011 3 25 2011 18 653 521042 4814966 276 40
2:00:53 2/14/2013 2 14 2013 2 671 521028 4814966 276 40



2:00:21 2/14/2013 2 14 2013 2 658 521051 4814966 276 40
6:38:55 3/3/2014 3 3 2014 6 657 520402 4814964 278 40
16:00:55 1/23/2013 1 23 2013 16 665 520278 4814964 278 40
20:00:54 1/24/2012 1 24 2012 20 657 519435 4814961 280 40
14:00:53 2/22/2012 2 22 2012 14 665 520570 4814965 277 40
6:00:41 4/7/2010 4 7 2010 6 657 521511 4814968 275 40
16:00:53 12/31/2011 12 31 2011 16 657 520268 4814964 278 40
22:00:54 3/20/2011 3 20 2011 22 657 519939 4814963 279 40
12:44:17 2/16/2013 2 16 2013 12 641 520658 4814965 277 40
14:00:25 4/8/2011 4 8 2011 14 657 520946 4814966 276 40
18:00:53 2/13/2009 2 13 2009 18 635 520565 4814965 277 40
1:24:10 2/16/2014 2 16 2014 1 657 519717 4814963 279 40
4:00:55 1/29/2012 1 29 2012 4 657 519407 4814962 280 40
2:00:16 4/4/2009 4 4 2009 2 640 520939 4814966 276 40
4:00:53 3/22/2013 3 22 2013 4 677 520773 4814966 277 40
22:00:54 12/19/2010 12 19 2010 22 655 521066 4814967 276 40
18:00:27 12/30/2011 12 30 2011 18 658 519745 4814963 279 40
4:01:17 1/27/2009 1 27 2009 4 634 519497 4814962 280 40
0:00:40 12/8/2013 12 8 2013 0 908 520595 4814965 277 40
22:00:53 1/26/2012 1 26 2012 22 657 519405 4814962 280 40
18:00:42 4/10/2011 4 10 2011 18 667 521019 4814967 276 40
8:00:47 3/12/2011 3 12 2011 8 657 520911 4814966 276 40
6:00:41 3/6/2011 3 6 2011 6 650 520922 4814967 276 40
10:00:53 4/7/2011 4 7 2011 10 657 520551 4814965 277 40
4:00:54 4/1/2010 4 1 2010 4 643 520258 4814965 278 40
0:01:13 4/10/2010 4 10 2010 0 801 521121 4814967 276 40
16:00:14 3/14/2012 3 14 2012 16 657 520177 4814965 278 40
18:00:44 2/27/2009 2 27 2009 18 634 520772 4814967 277 40
22:00:47 3/28/2011 3 28 2011 22 657 521032 4814967 276 40
10:00:50 2/17/2011 2 17 2011 10 653 520431 4814966 277 40
4:01:12 2/12/2010 2 12 2010 4 641 521258 4814968 275 40
12:00:55 3/15/2013 3 15 2013 12 677 520138 4814965 278 40
2:00:37 12/6/2010 12 6 2010 2 657 519800 4814964 279 40
6:00:47 12/6/2010 12 6 2010 6 657 519800 4814964 279 40
6:00:41 4/18/2012 4 18 2012 6 658 519814 4814964 279 40
10:00:44 12/29/2010 12 29 2010 10 653 519807 4814964 279 40
0:34:24 3/2/2014 3 2 2014 0 657 521082 4814968 276 40
2:00:56 11/22/2010 11 22 2010 2 646 520608 4814967 277 40
20:00:54 4/17/2012 4 17 2012 20 657 519765 4814964 279 40
18:00:54 1/24/2012 1 24 2012 18 657 519494 4814963 280 40
18:00:42 11/24/2010 11 24 2010 18 653 520112 4814965 278 40
18:02:15 5/7/2009 5 7 2009 18 640 519851 4814965 279 40
2:00:53 2/23/2014 2 23 2014 2 909 520930 4814968 276 40
8:00:53 3/26/2011 3 26 2011 8 653 520551 4814967 277 40
4:00:14 12/11/2013 12 11 2013 4 914 519797 4814965 279 40
6:01:11 4/22/2013 4 22 2013 6 679 519967 4814965 279 40
18:00:44 1/31/2009 1 31 2009 18 635 520734 4814968 277 40
6:00:55 12/4/2010 12 4 2010 6 646 520723 4814968 277 40
8:00:42 3/16/2011 3 16 2011 8 653 520128 4814966 278 40
6:59:18 1/11/2014 1 11 2014 6 657 519519 4814964 280 40
22:00:47 11/20/2010 11 20 2010 22 650 520600 4814967 277 40
16:00:53 3/28/2012 3 28 2012 16 672 519598 4814964 280 40
14:00:47 3/15/2013 3 15 2013 14 677 520140 4814966 278 40
22:00:52 3/31/2010 3 31 2010 22 654 520358 4814967 278 40



0:00:52 5/1/2010 5 1 2010 0 646 521216 4814969 276 40
4:00:41 11/22/2010 11 22 2010 4 650 520609 4814968 277 40
14:00:54 4/14/2011 4 14 2011 14 647 520282 4814967 278 40
2:00:47 1/29/2012 1 29 2012 2 657 519407 4814964 280 40
6:00:47 1/24/2012 1 24 2012 6 657 519408 4814964 280 40
18:00:54 1/26/2009 1 26 2009 18 634 519496 4814965 280 40
12:00:48 3/18/2009 3 18 2009 12 635 520133 4814967 278 40
4:00:45 3/10/2014 3 10 2014 4 909 520952 4814969 276 40
20:00:41 1/26/2012 1 26 2012 20 657 519409 4814964 280 40
18:00:42 1/7/2010 1 7 2010 18 646 520647 4814968 277 40
0:00:48 3/29/2012 3 29 2012 0 671 520755 4814968 277 40
4:00:38 12/28/2010 12 28 2010 4 653 519440 4814965 280 40
14:00:42 3/17/2013 3 17 2013 14 658 520639 4814968 277 40
10:01:23 12/14/2010 12 14 2010 10 646 520264 4814967 278 40
2:00:47 3/21/2011 3 21 2011 2 657 519940 4814966 279 40
6:00:15 3/27/2011 3 27 2011 6 647 521004 4814970 276 40
0:00:55 12/27/2010 12 27 2010 0 655 519571 4814965 280 40
22:00:55 3/28/2012 3 28 2012 22 671 520756 4814969 277 40
16:01:00 3/19/2014 3 19 2014 16 914 520128 4814967 278 40
18:00:54 4/9/2011 4 9 2011 18 667 519923 4814967 279 40
22:00:47 3/25/2011 3 25 2011 22 653 521048 4814970 276 40
12:00:29 4/7/2011 4 7 2011 12 653 520549 4814969 277 40
6:00:53 3/10/2014 3 10 2014 6 909 520950 4814970 276 40
22:00:55 4/16/2011 4 16 2011 22 657 521516 4814972 275 40
12:00:54 2/4/2009 2 4 2009 12 634 520730 4814969 277 40
14:00:53 3/30/2010 3 30 2010 14 657 520138 4814968 278 40
6:00:53 3/22/2013 3 22 2013 6 677 520767 4814970 277 40
16:00:53 1/25/2012 1 25 2012 16 657 519518 4814966 280 40
16:00:54 4/14/2011 4 14 2011 16 647 520291 4814968 278 40
18:00:29 11/22/2010 11 22 2010 18 638 520771 4814970 277 40
10:01:24 3/2/2012 3 2 2012 10 657 521064 4814971 276 40
20:01:35 3/11/2013 3 11 2013 20 679 519843 4814967 279 40
18:00:54 4/8/2012 4 8 2012 18 657 519779 4814967 279 40
8:00:54 3/6/2011 3 6 2011 8 647 520837 4814970 276 40
4:00:42 2/23/2014 2 23 2014 4 909 520922 4814971 276 40
18:54:47 1/9/2014 1 9 2014 18 657 520225 4814969 278 40
0:00:33 3/21/2011 3 21 2011 0 657 519931 4814968 279 40
4:00:53 3/31/2010 3 31 2010 4 650 520914 4814971 276 40
14:00:54 3/9/2009 3 9 2009 14 634 520618 4814970 277 40
18:09:06 4/22/2014 4 22 2014 18 657 520090 4814969 278 40
2:00:54 1/7/2010 1 7 2010 2 646 520647 4814970 277 40
6:00:42 3/29/2012 3 29 2012 6 677 521076 4814972 276 40
12:00:41 2/21/2009 2 21 2009 12 635 519993 4814968 279 40
6:00:42 3/25/2011 3 25 2011 6 657 521356 4814973 275 40
6:00:47 3/31/2010 3 31 2010 6 650 520913 4814971 276 40
18:01:17 3/18/2013 3 18 2013 18 677 521130 4814972 276 40
22:00:55 1/8/2011 1 8 2011 22 653 521082 4814972 276 40
2:00:53 1/29/2011 1 29 2011 2 653 520891 4814971 276 40
18:01:50 4/13/2012 4 13 2012 18 672 520084 4814969 278 40
18:00:41 12/27/2011 12 27 2011 18 658 520395 4814970 278 40
16:00:33 3/27/2012 3 27 2012 16 672 520517 4814970 277 40
10:00:44 3/24/2009 3 24 2009 10 641 520364 4814970 278 40
12:00:43 3/9/2009 3 9 2009 12 634 520619 4814971 277 40
0:00:56 2/1/2009 2 1 2009 0 635 520742 4814971 277 40



6:00:48 12/28/2010 12 28 2010 6 653 519430 4814968 280 40
6:00:53 4/6/2011 4 6 2011 6 667 520775 4814972 277 40
4:00:21 4/16/2011 4 16 2011 4 657 519820 4814969 279 40
22:01:17 4/23/2010 4 23 2010 22 643 521129 4814973 276 40
4:00:56 1/29/2011 1 29 2011 4 653 520895 4814972 276 40
6:00:55 3/11/2009 3 11 2009 6 634 520864 4814972 276 40
18:00:55 3/6/2014 3 6 2014 18 914 519595 4814969 280 40
8:00:55 3/17/2011 3 17 2011 8 641 520622 4814972 277 40
0:00:53 1/27/2009 1 27 2009 0 634 519496 4814968 280 40
0:01:23 4/16/2009 4 16 2009 0 639 521487 4814974 275 40
4:01:51 2/8/2010 2 8 2010 4 646 521033 4814973 276 40
6:00:54 1/24/2011 1 24 2011 6 655 520831 4814973 276 40
0:00:42 11/21/2010 11 21 2010 0 801 521000 4814973 276 40
12:00:59 12/29/2010 12 29 2010 12 653 519813 4814970 279 40
18:01:38 12/6/2013 12 6 2013 18 671 521644 4814975 274 40
4:00:48 4/1/2011 4 1 2011 4 663 520799 4814973 277 40
2:00:59 5/4/2011 5 4 2011 2 657 521245 4814974 275 40
14:00:53 2/17/2013 2 17 2013 14 671 520500 4814972 277 40
18:01:23 1/10/2012 1 10 2012 18 657 520339 4814971 278 40
18:00:56 1/26/2012 1 26 2012 18 657 519470 4814969 280 40
18:00:57 1/25/2012 1 25 2012 18 657 519496 4814969 280 40
22:00:53 2/22/2014 2 22 2014 22 679 520895 4814973 276 40
18:00:26 11/23/2010 11 23 2010 18 646 521029 4814974 276 40
12:00:26 3/11/2011 3 11 2011 12 641 520713 4814973 277 40
10:00:53 3/17/2013 3 17 2013 10 657 520793 4814973 277 40
18:00:42 4/1/2011 4 1 2011 18 654 520218 4814972 278 40
8:00:39 3/4/2011 3 4 2011 8 657 520852 4814974 276 40
6:00:42 1/29/2011 1 29 2011 6 653 520899 4814974 276 40
2:00:44 1/24/2011 1 24 2011 2 655 520831 4814974 276 40
0:00:24 1/26/2012 1 26 2012 0 657 519460 4814970 280 40
6:00:15 4/6/2011 4 6 2011 6 657 520572 4814973 277 40
4:00:42 2/26/2009 2 26 2009 4 632 520928 4814974 276 40
14:00:53 12/29/2010 12 29 2010 14 653 519808 4814971 279 40
14:00:48 3/11/2011 3 11 2011 14 654 520751 4814974 277 40
8:00:26 3/31/2011 3 31 2011 8 659 520190 4814973 278 40
14:00:54 3/25/2011 3 25 2011 14 657 520820 4814975 277 40
18:00:47 12/26/2010 12 26 2010 18 653 519434 4814970 280 40
14:00:47 2/1/2010 2 1 2010 14 646 520620 4814974 277 40
2:00:48 2/18/2009 2 18 2009 2 635 520056 4814972 278 40
22:00:48 1/26/2009 1 26 2009 22 634 519494 4814971 280 40
2:01:11 4/1/2010 4 1 2010 2 643 520256 4814973 278 40
4:01:23 12/29/2010 12 29 2010 4 654 519492 4814971 280 40
10:01:52 3/2/2012 3 2 2012 10 641 521075 4814976 276 40
2:00:23 3/31/2009 3 31 2009 2 640 520826 4814975 276 40
2:00:54 1/26/2012 1 26 2012 2 657 519467 4814971 280 40
14:01:50 4/29/2010 4 29 2010 14 640 520082 4814973 278 40
18:00:23 1/26/2013 1 26 2013 18 658 519839 4814972 279 40
12:00:42 3/30/2010 3 30 2010 12 657 520244 4814973 278 40
2:00:48 1/27/2009 1 27 2009 2 634 519499 4814971 280 40
22:00:55 1/25/2012 1 25 2012 22 657 519477 4814971 280 40
22:00:53 3/31/2010 3 31 2010 22 643 520258 4814974 278 40
2:00:54 12/16/2010 12 16 2010 2 646 521187 4814977 276 40
22:00:57 12/26/2010 12 26 2010 22 653 519444 4814971 280 40
4:00:55 1/24/2011 1 24 2011 4 655 520826 4814976 276 40



18:00:51 3/15/2013 3 15 2013 18 677 520149 4814974 278 40
14:00:57 4/22/2010 4 22 2010 14 643 520274 4814974 278 40
2:00:56 11/22/2010 11 22 2010 2 650 520610 4814975 277 40
10:00:53 12/3/2010 12 3 2010 10 641 519832 4814973 279 40
10:00:54 2/12/2012 2 12 2012 10 657 520913 4814976 276 40
8:00:47 4/27/2011 4 27 2011 8 657 520341 4814975 278 40
12:00:42 3/23/2012 3 23 2012 12 663 520068 4814974 278 40
16:00:48 4/19/2010 4 19 2010 16 657 520017 4814974 278 40
10:56:24 2/17/2013 2 17 2013 10 641 520378 4814975 278 40
10:00:49 2/17/2013 2 17 2013 10 665 520579 4814976 277 40
2:00:55 4/16/2011 4 16 2011 2 657 519814 4814974 279 40
8:00:42 3/29/2012 3 29 2012 8 681 520839 4814977 276 40
18:00:53 3/2/2011 3 2 2011 18 657 519699 4814973 279 40
16:00:47 1/21/2011 1 21 2011 16 653 520758 4814977 277 40
16:00:54 3/3/2011 3 3 2011 16 654 520727 4814977 277 40
12:00:47 2/1/2010 2 1 2010 12 646 520623 4814976 277 40
8:00:36 3/24/2009 3 24 2009 8 641 520425 4814976 277 40
13:58:24 11/22/2013 11 22 2013 13 657 519616 4814973 279 40
4:00:53 4/5/2010 4 5 2010 4 656 521017 4814978 276 40
12:00:12 2/20/2009 2 20 2009 12 635 519978 4814975 279 40
2:00:53 3/31/2009 3 31 2009 2 643 520819 4814977 277 40
22:00:41 4/17/2013 4 17 2013 22 679 521325 4814979 275 40
6:00:53 12/14/2010 12 14 2010 6 650 520908 4814978 276 40
4:00:23 4/6/2011 4 6 2011 4 667 520786 4814977 277 40
18:00:41 3/1/2011 3 1 2011 18 646 519900 4814975 279 40
12:00:55 3/16/2011 3 16 2011 12 657 520231 4814976 278 40
8:00:53 3/17/2009 3 17 2009 8 641 520778 4814978 277 40
6:00:54 3/5/2014 3 5 2014 6 914 520640 4814977 277 40
11:19:55 1/25/2013 1 25 2013 11 641 519791 4814975 279 40
14:00:54 3/23/2012 3 23 2012 14 658 520104 4814976 278 40
18:00:47 4/21/2012 4 21 2012 18 657 519786 4814975 279 40
10:00:53 4/22/2010 4 22 2010 10 643 520074 4814976 278 40
16:00:53 4/8/2011 4 8 2011 16 657 520958 4814979 276 40
18:00:41 2/23/2010 2 23 2010 18 641 521153 4814979 276 40
14:00:54 3/19/2014 3 19 2014 14 914 520135 4814976 278 40
8:00:54 4/3/2009 4 3 2009 8 637 520700 4814978 277 40
22:00:42 1/31/2009 1 31 2009 22 635 520731 4814978 277 40
0:01:00 4/1/2010 4 1 2010 0 643 520251 4814977 278 40
16:00:48 2/12/2011 2 12 2011 16 653 519989 4814976 279 40
4:00:47 3/11/2009 3 11 2009 4 634 520864 4814979 276 40
0:03:17 5/3/2013 5 3 2013 0 657 521206 4814980 276 40
2:00:54 2/26/2009 2 26 2009 2 632 520930 4814979 276 40
0:00:42 1/29/2012 1 29 2012 0 657 519385 4814975 280 40
14:01:11 4/8/2011 4 8 2011 14 647 521044 4814980 276 40
8:00:53 2/1/2009 2 1 2009 8 635 520736 4814979 277 40
19:38:41 3/19/2014 3 19 2014 19 657 520520 4814979 277 40
18:00:56 2/27/2009 2 27 2009 18 635 520884 4814980 276 40
2:00:25 12/28/2010 12 28 2010 2 653 519434 4814975 280 40
2:00:50 2/10/2013 2 10 2013 2 657 519654 4814976 279 40
18:00:48 4/23/2010 4 23 2010 18 657 520710 4814979 277 40
16:00:53 3/25/2011 3 25 2011 16 657 520823 4814980 276 40
0:00:56 4/18/2013 4 18 2013 0 679 521328 4814981 275 40
6:00:54 4/12/2010 4 12 2010 6 657 521334 4814982 275 40
6:00:42 12/4/2013 12 4 2013 6 671 520448 4814979 277 40



2:01:11 4/7/2010 4 7 2010 2 656 521380 4814982 275 40
6:00:54 4/4/2010 4 4 2010 6 654 521386 4814982 275 40
8:00:52 3/11/2009 3 11 2009 8 634 520866 4814980 276 40
16:01:11 3/2/2011 3 2 2011 16 657 519646 4814977 279 40
6:00:53 4/2/2012 4 2 2012 6 674 521447 4814982 275 40
2:00:41 3/31/2009 3 31 2009 2 641 520912 4814981 276 40
18:00:54 1/31/2010 1 31 2010 18 647 519886 4814978 279 40
22:00:54 4/28/2010 4 28 2010 22 656 521023 4814981 276 40
10:00:14 12/30/2011 12 30 2011 10 657 520219 4814979 278 40
4:00:53 3/5/2014 3 5 2014 4 914 520638 4814980 277 40
0:00:55 11/21/2010 11 21 2010 0 650 520615 4814980 277 40
14:00:47 3/28/2012 3 28 2012 14 657 519631 4814977 279 40
16:00:34 4/8/2010 4 8 2010 16 657 520683 4814980 277 40
18:00:13 3/21/2012 3 21 2012 18 657 520269 4814979 278 40
16:00:26 4/15/2012 4 15 2012 16 657 519761 4814978 279 40
8:00:26 4/1/2010 4 1 2010 8 643 520247 4814979 278 40
12:00:48 3/1/2011 3 1 2011 12 641 519903 4814978 279 40
16:00:54 4/25/2010 4 25 2010 16 643 520173 4814979 278 40
20:00:46 1/25/2012 1 25 2012 20 657 519474 4814977 280 40
6:01:11 12/9/2010 12 9 2010 6 646 519777 4814978 279 40
6:00:55 12/13/2009 12 13 2009 6 639 521252 4814983 275 40
6:00:52 11/22/2010 11 22 2010 6 654 520410 4814980 278 40
10:00:56 3/30/2012 3 30 2012 10 674 520664 4814981 277 40
2:01:24 4/6/2011 4 6 2011 2 641 519964 4814979 279 40
6:00:55 2/17/2011 2 17 2011 6 647 520434 4814981 277 40
2:00:21 4/4/2009 4 4 2009 2 643 520968 4814983 276 40
4:00:55 2/1/2009 2 1 2009 4 635 520736 4814982 277 40
18:00:49 1/8/2013 1 8 2013 18 657 519828 4814979 279 40
8:00:47 3/17/2009 3 17 2009 8 635 520692 4814982 277 40
4:00:48 2/17/2011 2 17 2011 4 647 520435 4814981 277 40
10:25:53 4/7/2013 4 7 2013 10 657 519973 4814980 279 40
8:00:37 1/29/2011 1 29 2011 8 653 520892 4814983 276 40
0:00:55 12/16/2010 12 16 2010 0 646 521186 4814984 276 40
8:00:48 2/17/2011 2 17 2011 8 647 520439 4814981 277 40
14:00:27 3/1/2011 3 1 2011 14 641 519914 4814980 279 40
18:00:17 3/14/2012 3 14 2012 18 658 519886 4814980 279 40
2:00:44 5/26/2010 5 26 2010 2 639 520654 4814982 277 40
14:00:53 2/27/2012 2 27 2012 14 657 521069 4814984 276 40
4:00:48 3/29/2012 3 29 2012 4 673 521508 4814985 275 40
2:00:54 2/14/2009 2 14 2009 2 635 520565 4814982 277 40
6:01:07 4/24/2012 4 24 2012 6 657 521207 4814985 276 40
14:01:08 3/30/2011 3 30 2011 14 657 520235 4814982 278 40
4:00:27 1/23/2012 1 23 2012 4 657 519434 4814980 280 40
6:00:55 2/14/2012 2 14 2012 6 657 520791 4814984 277 40
2:00:50 5/9/2011 5 9 2011 2 667 521379 4814986 275 40
14:00:53 12/31/2011 12 31 2011 14 657 520066 4814982 278 40
10:00:54 3/16/2013 3 16 2013 10 671 520340 4814983 278 40
12:00:56 2/16/2014 2 16 2014 12 671 520564 4814983 277 40
10:00:50 2/20/2009 2 20 2009 10 635 520784 4814984 277 40
0:00:54 11/24/2010 11 24 2010 0 653 521012 4814985 276 40
8:00:55 12/3/2010 12 3 2010 8 641 520730 4814984 277 40
4:01:06 4/17/2012 4 17 2012 4 671 520821 4814984 277 40
18:00:40 4/1/2010 4 1 2010 18 654 519893 4814982 279 40
6:00:38 2/1/2009 2 1 2009 6 635 520736 4814984 277 40



4:00:56 4/6/2011 4 6 2011 4 641 519977 4814982 279 40
6:00:36 3/17/2012 3 17 2012 6 657 519780 4814981 279 40
6:00:26 11/23/2010 11 23 2010 6 657 520827 4814984 276 40
10:01:14 3/11/2009 3 11 2009 10 634 520939 4814985 276 40
12:00:50 4/7/2011 4 7 2011 12 647 520663 4814984 277 40
16:00:48 3/9/2009 3 9 2009 16 635 520542 4814984 277 40
8:00:41 3/31/2010 3 31 2010 8 654 520627 4814984 277 40
16:00:41 3/21/2013 3 21 2013 16 658 519843 4814982 279 40
6:00:20 4/6/2011 4 6 2011 6 641 519982 4814982 279 40
2:00:53 1/24/2012 1 24 2012 2 657 519483 4814981 280 40
12:01:11 11/22/2010 11 22 2010 12 638 519898 4814982 279 40
4:00:53 3/3/2014 3 3 2014 4 914 520244 4814983 278 40
6:00:42 11/23/2010 11 23 2010 6 801 520810 4814985 277 40
16:00:54 4/2/2010 4 2 2010 16 654 520700 4814985 277 40
8:00:24 3/30/2012 3 30 2012 8 674 520666 4814985 277 40
8:00:35 2/8/2010 2 8 2010 8 646 521015 4814986 276 40
10:00:48 2/17/2013 2 17 2013 10 658 520567 4814984 277 40
6:00:56 1/23/2012 1 23 2012 6 657 519434 4814981 280 40
10:00:56 4/26/2011 4 26 2011 10 665 520227 4814984 278 40
10:00:38 3/28/2012 3 28 2012 10 674 520036 4814983 278 40
16:00:54 3/21/2012 3 21 2012 16 657 520279 4814984 278 40
4:00:53 3/31/2010 3 31 2010 4 655 520905 4814986 276 40
8:00:44 1/25/2013 1 25 2013 8 658 519694 4814982 279 40
14:00:41 3/16/2011 3 16 2011 14 641 520423 4814985 277 40
14:00:16 11/22/2010 11 22 2010 14 801 519803 4814983 279 40
12:00:56 3/16/2011 3 16 2011 12 641 520427 4814985 277 40
22:00:41 12/4/2011 12 4 2011 22 655 520088 4814984 278 40
0:00:48 4/17/2008 4 17 2008 0 632 521322 4814988 275 40
20:00:41 3/6/2014 3 6 2014 20 914 520072 4814984 278 40
2:00:54 3/14/2012 3 14 2012 2 657 521133 4814987 276 40
14:00:25 3/28/2012 3 28 2012 14 673 519973 4814984 279 40
2:01:26 3/31/2010 3 31 2010 2 655 520905 4814987 276 40
4:00:48 3/29/2011 3 29 2011 4 657 521383 4814988 275 40
4:00:36 12/19/2010 12 19 2010 4 653 519761 4814984 279 40
2:00:53 5/7/2010 5 7 2010 2 657 521090 4814988 276 40
12:00:53 3/28/2012 3 28 2012 12 657 519967 4814984 279 40
22:00:55 12/3/2010 12 3 2010 22 801 520720 4814987 277 40
18:01:15 12/15/2010 12 15 2010 18 646 521062 4814988 276 40
8:00:47 4/3/2010 4 3 2010 8 647 520675 4814986 277 40
6:00:53 2/8/2010 2 8 2010 6 646 521041 4814988 276 40
16:00:53 3/27/2011 3 27 2011 16 664 520980 4814988 276 40
2:00:54 4/10/2011 4 10 2011 2 667 520191 4814985 278 40
2:00:54 3/3/2014 3 3 2014 2 914 520236 4814985 278 40
2:00:35 3/21/2011 3 21 2011 2 653 519926 4814985 279 40
4:00:55 2/17/2011 2 17 2011 4 641 520428 4814986 277 40
8:00:49 4/3/2011 4 3 2011 8 653 520053 4814985 278 40
10:00:14 4/30/2010 4 30 2010 10 657 520435 4814986 277 40
20:00:20 3/24/2012 3 24 2012 20 658 520796 4814987 277 40
18:00:43 4/15/2010 4 15 2010 18 643 520356 4814986 278 40
8:00:40 4/13/2012 4 13 2012 8 672 520337 4814986 278 40
2:00:54 3/5/2014 3 5 2014 2 914 520653 4814987 277 40
6:00:50 3/6/2011 3 6 2011 6 655 520879 4814988 276 40
18:00:54 12/27/2011 12 27 2011 18 657 520227 4814986 278 40
22:00:54 2/13/2009 2 13 2009 22 635 520564 4814987 277 40



14:00:55 4/1/2010 4 1 2010 14 643 519973 4814986 279 40
12:00:50 3/11/2011 3 11 2011 12 657 520667 4814988 277 40
8:00:52 1/3/2010 1 3 2010 8 646 520988 4814989 276 40
14:00:43 4/26/2008 4 26 2008 14 636 520500 4814987 277 40
6:00:47 3/29/2011 3 29 2011 6 657 521388 4814990 275 40
6:00:44 12/24/2010 12 24 2010 6 653 519466 4814985 280 40
18:12:41 4/23/2014 4 23 2014 18 657 520349 4814987 278 40
10:00:53 3/3/2014 3 3 2014 10 914 520832 4814989 276 40
8:00:49 11/22/2010 11 22 2010 8 639 520279 4814987 278 40
6:00:42 11/21/2010 11 21 2010 6 639 520556 4814988 277 40
12:54:53 4/6/2014 4 6 2014 12 657 520333 4814987 278 40
12:00:42 3/30/2011 3 30 2011 12 657 520235 4814987 278 40
12:00:22 4/6/2010 4 6 2010 12 643 520621 4814988 277 40
12:00:24 2/27/2012 2 27 2012 12 657 521095 4814990 276 40
12:00:52 2/17/2011 2 17 2011 12 653 520571 4814988 277 40
20:00:39 3/4/2014 3 4 2014 20 914 520661 4814989 277 40
2:00:24 2/21/2009 2 21 2009 2 635 519950 4814986 279 40
16:00:41 3/17/2009 3 17 2009 16 641 520489 4814988 277 40
8:00:50 1/23/2012 1 23 2012 8 657 519446 4814985 280 40
12:00:48 4/18/2012 4 18 2012 12 665 520140 4814987 278 40
14:00:55 3/21/2012 3 21 2012 14 665 520247 4814988 278 40
16:00:54 4/18/2008 4 18 2008 16 632 520351 4814988 278 40
8:00:54 12/9/2010 12 9 2010 8 646 519773 4814986 279 40
12:00:49 2/16/2009 2 16 2009 12 635 520284 4814988 278 40
2:00:20 11/22/2010 11 22 2010 2 657 519904 4814987 279 40
2:00:27 4/3/2010 4 3 2010 2 654 521431 4814991 275 40
22:00:21 4/6/2010 4 6 2010 22 654 521433 4814991 275 40
10:00:54 2/3/2011 2 3 2011 10 653 520425 4814988 277 40
8:00:53 2/17/2011 2 17 2011 8 641 520429 4814988 277 40
0:00:15 2/14/2009 2 14 2009 0 635 520549 4814989 277 40
10:00:20 3/13/2013 3 13 2013 10 658 520598 4814989 277 40
8:00:53 3/3/2014 3 3 2014 8 914 520378 4814988 278 40
18:00:23 3/16/2011 3 16 2011 18 657 520350 4814988 278 40
22:00:54 4/9/2010 4 9 2010 22 656 521389 4814992 275 40
18:00:49 3/24/2012 3 24 2012 18 665 520655 4814989 277 40
22:00:54 4/6/2010 4 6 2010 22 656 521381 4814992 275 40
12:00:39 3/18/2012 3 18 2012 12 665 520128 4814988 278 40
12:00:24 2/17/2013 2 17 2013 12 658 520374 4814989 278 40
8:00:53 4/13/2010 4 13 2010 8 646 520665 4814990 277 40
18:00:52 12/3/2010 12 3 2010 18 646 520343 4814989 278 40
16:00:55 3/1/2011 3 1 2011 16 646 519949 4814987 279 40
12:00:36 3/21/2011 3 21 2011 12 653 520406 4814989 278 40
2:00:49 1/25/2013 1 25 2013 2 658 519695 4814987 279 40
2:00:48 1/27/2010 1 27 2010 2 646 521221 4814991 275 40
18:57:42 1/10/2014 1 10 2014 18 657 519435 4814986 280 40
10:00:23 3/12/2012 3 12 2012 10 658 520663 4814990 277 40
2:00:49 1/23/2012 1 23 2012 2 657 519445 4814986 280 40
6:00:48 12/19/2010 12 19 2010 6 653 519755 4814987 279 40
0:00:56 3/26/2011 3 26 2011 0 653 521061 4814991 276 40
11:15:53 1/24/2013 1 24 2013 11 641 519860 4814988 279 40
14:00:42 4/7/2011 4 7 2011 14 647 520580 4814990 277 40
12:01:27 2/27/2011 2 27 2011 12 641 520916 4814991 276 40
2:00:44 12/17/2013 12 17 2013 2 658 519680 4814987 279 40
10:00:50 3/16/2013 3 16 2013 10 657 520332 4814989 278 40



6:01:18 2/13/2012 2 13 2012 6 657 521159 4814992 276 40
10:00:56 1/31/2013 1 31 2013 10 658 519635 4814987 279 40
10:00:56 3/28/2012 3 28 2012 10 641 519974 4814988 279 40
10:00:47 4/17/2010 4 17 2010 10 643 520259 4814989 278 40
14:00:54 12/4/2011 12 4 2011 14 655 519675 4814988 279 40
10:00:57 2/17/2011 2 17 2011 10 641 520429 4814990 277 40
18:00:41 3/1/2011 3 1 2011 18 657 519902 4814988 279 40
8:00:48 12/19/2010 12 19 2010 8 653 519755 4814988 279 40
10:00:43 4/13/2010 4 13 2010 10 646 520709 4814991 277 40
6:00:42 2/17/2011 2 17 2011 6 641 520429 4814990 277 40
14:00:54 2/12/2012 2 12 2012 14 657 521042 4814992 276 40
14:00:52 12/12/2009 12 12 2009 14 644 519727 4814988 279 40
12:00:37 3/21/2011 3 21 2011 12 641 520414 4814990 278 40
8:00:51 4/1/2011 4 1 2011 8 653 520657 4814991 277 40
6:00:55 3/3/2014 3 3 2014 6 914 520242 4814990 278 40
20:01:25 3/19/2012 3 19 2012 20 657 520657 4814991 277 40
18:00:53 2/25/2009 2 25 2009 18 635 520917 4814992 276 40
14:00:42 2/17/2013 2 17 2013 14 665 520423 4814991 277 40
18:41:23 2/15/2013 2 15 2013 18 641 519569 4814988 280 40
10:00:42 3/27/2012 3 27 2012 10 673 520607 4814991 277 40
22:00:49 11/22/2010 11 22 2010 22 638 520723 4814992 277 40
14:00:44 1/22/2011 1 22 2011 14 653 520633 4814991 277 40
10:00:42 3/28/2012 3 28 2012 10 671 519981 4814989 279 40
18:00:49 2/16/2009 2 16 2009 18 635 520148 4814990 278 40
16:00:25 3/28/2012 3 28 2012 16 673 519976 4814990 279 40
12:00:47 4/17/2012 4 17 2012 12 657 519805 4814989 279 40
0:00:43 2/22/2012 2 22 2012 0 657 520256 4814991 278 40
18:01:18 3/24/2011 3 24 2011 18 647 520990 4814993 276 40
8:00:41 12/2/2010 12 2 2010 8 657 519769 4814989 279 40
14:00:48 1/31/2009 1 31 2009 14 635 520614 4814992 277 40
4:00:41 3/22/2013 3 22 2013 4 658 519844 4814990 279 40
8:01:09 2/13/2012 2 13 2012 8 657 521069 4814994 276 40
14:00:44 3/12/2009 3 12 2009 14 634 520160 4814991 278 40
10:00:53 2/17/2011 2 17 2011 10 647 520513 4814992 277 40
2:00:53 12/13/2009 12 13 2009 2 644 519904 4814990 279 40
12:00:44 3/14/2009 3 14 2009 12 635 520584 4814993 277 40
16:00:53 3/27/2012 3 27 2012 16 671 520554 4814993 277 40
0:00:50 12/28/2010 12 28 2010 0 653 519451 4814989 280 40
14:00:48 4/3/2011 4 3 2011 14 657 519739 4814990 279 40
6:00:50 2/25/2010 2 25 2010 6 641 521110 4814995 276 40
16:00:21 12/30/2011 12 30 2011 16 658 519842 4814991 279 40
15:00:43 4/6/2010 4 6 2010 15 801 520675 4814994 277 40
18:00:27 12/4/2011 12 4 2011 18 655 519747 4814991 279 40
12:00:53 2/17/2013 2 17 2013 12 671 520467 4814993 277 40
16:00:47 3/25/2011 3 25 2011 16 647 520625 4814994 277 40
18:00:28 4/19/2009 4 19 2009 18 639 520459 4814993 277 40
10:00:42 4/27/2011 4 27 2011 10 657 520288 4814993 278 40
10:01:11 3/29/2009 3 29 2009 10 639 520810 4814995 277 40
4:00:42 4/12/2010 4 12 2010 4 657 521333 4814996 275 40
18:01:05 4/15/2010 4 15 2010 18 656 520334 4814993 278 40
0:00:42 2/18/2009 2 18 2009 0 635 520000 4814993 279 40
2:00:52 4/3/2010 4 3 2010 2 657 521394 4814997 275 40
16:01:18 1/26/2012 1 26 2012 16 657 519506 4814991 280 40
0:00:54 1/24/2012 1 24 2012 0 657 519481 4814991 280 40



8:00:42 2/14/2012 2 14 2012 8 657 520798 4814995 277 40
8:00:29 12/15/2010 12 15 2010 8 653 520223 4814994 278 40
18:00:41 3/26/2012 3 26 2012 18 673 520808 4814996 277 40
10:01:22 3/26/2012 3 26 2012 10 672 520738 4814995 277 40
0:00:44 4/30/2011 4 30 2011 0 657 519790 4814993 279 40
2:00:44 2/8/2010 2 8 2010 2 646 521042 4814996 276 40
18:00:48 1/28/2010 1 28 2010 18 646 520586 4814995 277 40
4:00:54 4/12/2010 4 12 2010 4 656 521369 4814998 275 40
22:00:39 3/20/2011 3 20 2011 22 653 519924 4814993 279 40
6:00:48 3/22/2013 3 22 2013 6 658 519839 4814993 279 40
18:00:53 2/5/2010 2 5 2010 18 647 520155 4814994 278 40
12:00:53 3/21/2012 3 21 2012 12 665 520277 4814995 278 40
22:00:56 3/4/2014 3 4 2014 22 914 520663 4814996 277 40
0:00:14 3/5/2014 3 5 2014 0 914 520658 4814996 277 40
16:00:41 5/1/2009 5 1 2009 16 639 520018 4814994 278 40
8:00:30 4/3/2009 4 3 2009 8 647 520820 4814997 277 40
14:01:39 3/25/2011 3 25 2011 14 641 520518 4814996 277 40
8:01:12 3/26/2012 3 26 2012 8 674 520392 4814995 278 40
22:00:54 3/28/2012 3 28 2012 22 657 519816 4814994 279 40
2:00:41 2/7/2010 2 7 2010 2 646 521044 4814998 276 40
6:00:32 11/23/2010 11 23 2010 6 638 520801 4814997 277 40
8:00:33 3/31/2009 3 31 2009 8 640 520815 4814997 277 40
20:00:47 3/17/2012 3 17 2012 20 657 519682 4814994 279 40
6:00:47 2/7/2010 2 7 2010 6 647 519749 4814994 279 40
22:56:41 4/15/2013 4 15 2013 22 657 521194 4814998 276 40
22:00:53 1/21/2011 1 21 2011 22 653 520822 4814997 277 40
18:00:42 2/2/2011 2 2 2011 18 653 520487 4814996 277 40
14:00:47 4/21/2012 4 21 2012 14 657 519774 4814994 279 40
14:00:50 4/8/2011 4 8 2011 14 641 521069 4814998 276 40
12:00:42 3/27/2011 3 27 2011 12 650 520545 4814997 277 40
22:00:56 12/2/2011 12 2 2011 22 655 520593 4814997 277 40
2:00:54 12/19/2010 12 19 2010 2 653 519747 4814995 279 40
22:52:50 4/14/2013 4 14 2013 22 657 521367 4815000 275 40
12:00:43 1/22/2011 1 22 2011 12 653 520639 4814997 277 40
16:00:42   3/29/2012       3       29      2012    16      673     519736  4814995 279     40
17:36:23        2/27/2013       2       27      2013    17      641     520871  4814998 276     40
14:00:31        3/31/2010       3       31      2010    14      657     520561  4814997 277     40
10:00:48        1/29/2013       1       29      2013    10      657     519676  4814995 279     40
10:00:27        3/28/2011       3       28      2011    10      647     520468  4814997 277     40
12:01:24        2/25/2014       2       25      2014    12      909     520310  4814997 278     40
8:01:24 3/25/2012       3       25      2012    8       672     520364  4814997 278     40
8:00:53 3/31/2009       3       31      2009    8       639     520728  4814998 277     40
10:01:11        3/13/2013       3       13      2013    10      671     520663  4814998 277     40
18:00:47        5/7/2010        5       7       2010    18      657     519688  4814995 279     40
16:00:47        3/30/2011       3       30      2011    16      657     520232  4814997 278     40
8:00:47 4/15/2011       4       15      2011    8       654     520291  4814997 278     40
10:00:54        4/16/2012       4       16      2012    10      674     520478  4814998 277     40
10:00:56        1/29/2011       1       29      2011    10      653     520872  4814999 276     40
18:00:50        11/20/2010      11      20      2010    18      638     519931  4814996 279     40
8:00:50 3/5/2014        3       5       2014    8       914     520562  4814998 277     40
8:01:12 3/4/2011        3       4       2011    8       653     520920  4814999 276     40
10:00:55        3/16/2009       3       16      2009    10      638     520299  4814997 278     40
8:00:54 1/24/2012       1       24      2012    8       657     519459  4814995 280     40
18:00:56        1/23/2012       1       23      2012    18      657     519509  4814995 280     40



4:00:53 2/21/2014       2       21      2014    4       909     520991  4815000 276     40
2:00:54 4/6/2010        4       6       2010    2       657     519799  4814996 279     40
6:00:51 2/21/2009       2       21      2009    6       635     519979  4814997 279     40
12:00:54        2/19/2011       2       19      2011    12      641     520224  4814998 278     40
6:00:53 4/12/2010       4       12      2010    6       656     521368  4815001 275     40
16:00:54        2/1/2010        2       1       2010    16      646     520609  4814999 277     40
16:00:59        1/25/2013       1       25      2013    16      658     519833  4814997 279     40
8:00:55 4/15/2011       4       15      2011    8       667     520347  4814998 278     40
0:00:56 3/21/2011       3       21      2011    0       653     519924  4814997 279     40
10:00:54        12/14/2010      12      14      2010    10      655     519755  4814997 279     40
14:00:48        3/29/2012 3 29 2012 14 672 519764 4814997 279 40
10:00:15 4/28/2010 4 28 2010 10 657 520007 4814998 279 40
14:00:53 3/21/2012 3 21 2012 14 657 520261 4814999 278 40
12:00:47 3/25/2011 3 25 2011 12 647 520512 4815000 277 40
2:00:49 3/17/2009 3 17 2009 2 641 521320 4815003 275 40
12:00:48 11/22/2010 11 22 2010 12 646 519895 4814998 279 40
12:00:44 3/31/2010 3 31 2010 12 657 520555 4815000 277 40
0:00:44 2/22/2010 2 22 2010 0 641 520561 4815000 277 40
18:01:03 2/20/2009 2 20 2009 18 635 519946 4814998 279 40
0:00:46 1/25/2011 1 25 2011 0 653 519825 4814998 279 40
2:01:12 4/4/2009 4 4 2009 2 647 520931 4815002 276 40
14:00:44 2/2/2011 2 2 2011 14 653 520427 4815000 277 40
12:00:52 3/30/2014 3 30 2014 12 679 520997 4815002 276 40
12:00:42 12/14/2010 12 14 2010 12 655 519754 4814998 279 40
8:00:49 3/24/2012 3 24 2012 8 674 520031 4814999 278 40
10:00:19 4/17/2010 4 17 2010 10 657 520324 4815000 278 40
10:00:23 3/6/2009 3 6 2009 10 634 520737 4815002 277 40
10:00:53 3/29/2009 3 29 2009 10 637 520932 4815002 276 40
2:01:11 4/14/2010 4 14 2010 2 653 521633 4815005 274 40
10:00:55 3/31/2010 3 31 2010 10 656 520616 4815002 277 40
18:00:53 4/3/2010 4 3 2010 18 647 519536 4814998 280 40
8:00:54 4/6/2011 4 6 2011 8 657 520340 4815001 278 40
0:01:12 3/6/2011 3 6 2011 0 655 521442 4815005 275 40
4:00:36 3/27/2011 3 27 2011 4 653 520993 4815003 276 40
10:00:42 4/16/2011 4 16 2011 10 657 520136 4815001 278 40
12:17:56 2/25/2014 2 25 2014 12 657 520314 4815001 278 40
6:00:47 4/17/2012 4 17 2012 6 671 520784 4815003 277 40
16:00:54 3/30/2012 3 30 2012 16 673 520063 4815001 278 40
14:01:58 2/22/2014 2 22 2014 14 679 520938 4815004 276 40
16:00:33 2/2/2011 2 2 2011 16 653 520450 4815003 277 40
10:00:53 4/13/2011 4 13 2011 10 647 519739 4815001 279 40
19:37:53 12/18/2012 12 18 2012 19 641 521193 4815005 276 40
0:00:54 3/19/2014 3 19 2014 0 914 520775 4815004 277 40
12:00:49 3/1/2011 3 1 2011 12 654 519978 4815002 279 40
16:00:24 4/7/2011 4 7 2011 16 647 520547 4815003 277 40
4:00:47 2/14/2012 2 14 2012 4 657 520776 4815004 277 40
12:00:54 3/21/2012 3 21 2012 12 657 520258 4815003 278 40
18:00:44 4/15/2012 4 15 2012 18 657 519762 4815001 279 40
4:00:30 4/24/2012 4 24 2012 4 657 521209 4815006 276 40
14:02:14 4/2/2009 4 2 2009 14 641 520702 4815004 277 40
0:00:26 3/2/2014 3 2 2014 0 914 521072 4815006 276 40
22:00:53 2/5/2010 2 5 2010 22 647 520155 4815003 278 40
18:00:17 4/17/2012 4 17 2012 18 671 520231 4815003 278 40
22:00:53 12/27/2011 12 27 2011 22 657 520212 4815003 278 40



22:00:48 3/1/2014 3 1 2014 22 914 521075 4815006 276 40
8:00:55 3/3/2011 3 3 2011 8 647 520031 4815003 278 40
8:00:54 3/30/2009 3 30 2009 8 641 520875 4815005 276 40
18:00:48 4/9/2012 4 9 2012 18 657 519798 4815002 279 40
18:01:47 1/25/2012 1 25 2012 18 641 519572 4815001 280 40
6:00:51 3/6/2011 3 6 2011 6 653 520907 4815006 276 40
4:00:47 2/21/2009 2 21 2009 4 635 519973 4815003 279 40
4:00:36 2/13/2012 2 13 2012 4 657 521181 4815006 276 40
4:00:48 4/6/2011 4 6 2011 4 647 520682 4815005 277 40
0:00:53 4/16/2012 4 16 2012 0 657 521122 4815006 276 40
2:00:42 4/8/2011 4 8 2011 2 657 519965 4815003 279 40
2:00:49 3/11/2009 3 11 2009 2 635 520995 4815006 276 40
2:00:53 2/13/2012 2 13 2012 2 657 521176 4815007 276 40
0:00:24 12/10/2010 12 10 2010 0 655 520649 4815005 277 40
0:00:50 3/17/2011 3 17 2011 0 653 520327 4815004 278 40
16:00:41 4/8/2011 4 8 2011 16 641 521067 4815007 276 40
16:00:32 2/17/2011 2 17 2011 16 653 520599 4815005 277 40
10:01:55 2/17/2009 2 17 2009 10 635 520250 4815004 278 40
16:00:48 1/26/2013 1 26 2013 16 658 519832 4815003 279 40
18:00:53 2/2/2009 2 2 2009 18 634 520834 4815006 276 40
0:00:53 2/7/2010 2 7 2010 0 646 521038 4815007 276 40
10:00:42 3/23/2012 3 23 2012 10 675 520090 4815004 278 40
4:00:24 1/8/2010 1 8 2010 4 646 521041 4815007 276 40
16:00:39 12/19/2010 12 19 2010 16 655 520601 4815006 277 40
18:00:31 4/1/2011 4 1 2011 18 663 520012 4815004 279 40
14:01:24 11/22/2010 11 22 2010 14 638 519882 4815004 279 40
8:01:24 3/4/2011 3 4 2011 8 655 520907 4815007 276 40
12:00:54 12/3/2011 12 3 2011 12 655 519663 4815003 279 40
12:00:41 1/17/2011 1 17 2011 12 653 520885 4815007 276 40
14:00:53 1/17/2011 1 17 2011 14 653 520713 4815006 277 40
0:00:53 12/19/2010 12 19 2010 0 653 519745 4815004 279 40
22:00:54 3/18/2014 3 18 2014 22 914 520772 4815007 277 40
14:00:29 3/12/2013 3 12 2013 14 671 520927 4815007 276 40
2:00:38 11/24/2010 11 24 2010 2 653 520987 4815007 276 40
6:00:47 3/30/2009 3 30 2009 6 643 520707 4815007 277 40
22:23:41 4/6/2013 4 6 2013 22 657 519777 4815004 279 40
16:00:55 3/21/2013 3 21 2013 16 677 520694 4815007 277 40
12:00:53 12/12/2009 12 12 2009 12 644 519732 4815004 279 40
22:00:54 4/15/2012 4 15 2012 22 657 521118 4815008 276 40
10:00:27 3/5/2014 3 5 2014 10 914 520563 4815007 277 40
12:00:53 2/6/2009 2 6 2009 12 635 520949 4815008 276 40
18:00:49 12/4/2011 12 4 2011 18 655 519734 4815004 279 40
10:00:44 4/18/2012 4 18 2012 10 674 520463 4815007 277 40
8:00:54 3/30/2009 3 30 2009 8 643 520711 4815008 277 40
18:01:42 3/18/2012 3 18 2012 18 641 519753 4815005 279 40
12:00:26 1/26/2013 1 26 2013 12 658 519838 4815005 279 40
2:00:57 3/19/2014 3 19 2014 2 914 520772 4815008 277 40
4:00:54 3/25/2011 3 25 2011 4 641 521468 4815011 275 40
6:00:39 2/25/2014 2 25 2014 6 909 520805 4815009 277 40
2:00:20 4/10/2012 4 10 2012 2 657 519792 4815006 279 40
20:00:54 1/23/2012 1 23 2012 20 657 519513 4815005 280 40
14:00:54 3/18/2012 3 18 2012 14 665 520252 4815007 278 40
6:00:54 3/27/2011 3 27 2011 6 653 520997 4815009 276 40
6:00:50 4/6/2011 4 6 2011 6 647 520684 4815008 277 40



4:00:53 12/28/2010 12 28 2010 4 655 519561 4815005 280 40
8:00:55 2/25/2014 2 25 2014 8 909 520794 4815009 277 40
8:01:12 2/7/2010 2 7 2010 8 647 519799 4815006 279 40
4:00:44 3/30/2009 3 30 2009 4 643 520710 4815009 277 40
10:00:43 2/18/2011 2 18 2011 10 653 520626 4815009 277 40
10:00:25 1/26/2013 1 26 2013 10 658 519834 4815006 279 40
18:00:44 1/3/2010 1 3 2010 18 646 520673 4815009 277 40
7:13:17 3/12/2014 3 12 2014 7 657 520004 4815007 279 40
6:00:15 11/21/2010 11 21 2010 6 638 520630 4815009 277 40
18:00:55 11/22/2010 11 22 2010 18 647 520732 4815009 277 40
0:00:55 1/24/2011 1 24 2011 0 655 520673 4815009 277 40
12:01:11 2/24/2014 2 24 2014 12 909 520659 4815009 277 40
0:00:50 2/26/2009 2 26 2009 0 635 520875 4815010 276 40
6:01:34 12/28/2010 12 28 2010 6 655 519560 4815006 280 40
4:00:24 3/19/2014 3 19 2014 4 914 520776 4815010 277 40
16:00:43 4/17/2012 4 17 2012 16 671 520232 4815008 278 40
2:00:53 2/17/2011 2 17 2011 2 641 520416 4815009 278 40
8:00:55 4/12/2011 4 12 2011 8 641 519846 4815007 279 40
8:01:18 4/18/2010 4 18 2010 8 643 520027 4815008 278 40
10:01:24 3/22/2012 3 22 2012 10 641 520272 4815009 278 40
5:37:15 1/30/2013 1 30 2013 5 641 519367 4815006 280 40
18:00:56 1/31/2009 1 31 2009 18 635 520639 4815010 277 40
4:00:49 1/22/2011 1 22 2011 4 653 520851 4815011 276 40
22:00:59 3/26/2011 3 26 2011 22 657 521442 4815013 275 40
6:00:54 3/30/2009 3 30 2009 6 637 520866 4815011 276 40
18:00:53 3/4/2009 3 4 2009 18 634 520429 4815009 277 40
16:00:16 4/8/2011 4 8 2011 16 667 521123 4815012 276 40
14:00:43 4/30/2010 4 30 2010 14 657 520412 4815009 278 40
4:00:42 12/19/2010 12 19 2010 4 654 519772 4815008 279 40
12:00:56 3/18/2011 3 18 2011 12 647 519933 4815008 279 40
22:00:56 3/28/2012 3 28 2012 22 681 520828 4815011 276 40
8:00:54 4/3/2010 4 3 2010 8 643 520693 4815011 277 40
12:00:44 12/28/2010 12 28 2010 12 653 519835 4815008 279 40
12:00:52 3/27/2012 3 27 2012 12 674 520696 4815011 277 40
12:00:47 3/29/2009 3 29 2009 12 639 520809 4815011 277 40
12:00:53 3/11/2011 3 11 2011 12 654 520609 4815011 277 40
0:00:24 3/29/2012 3 29 2012 0 681 520831 4815011 276 40
2:00:53 4/13/2011 4 13 2011 2 667 520453 4815010 277 40
4:00:56 4/12/2010 4 12 2010 4 653 521431 4815013 275 40
8:00:42 1/27/2013 1 27 2013 8 658 519747 4815008 279 40
12:00:27 3/21/2012 3 21 2012 12 663 520244 4815010 278 40
10:00:50 3/17/2009 3 17 2009 10 641 520487 4815011 277 40
0:00:30 11/23/2010 11 23 2010 0 646 520823 4815012 276 40
10:00:53 12/3/2009 12 3 2009 10 638 520092 4815010 278 40
8:00:14 3/16/2009 3 16 2009 8 641 520307 4815010 278 40
11:07:52 12/23/2012 12 23 2012 11 641 519684 4815009 279 40
10:00:53 2/23/2014 2 23 2014 10 679 520849 4815012 276 40
16:00:44 4/15/2011 4 15 2011 16 801 520674 4815012 277 40
12:00:59 3/12/2013 3 12 2013 12 671 520921 4815013 276 40
8:00:56 12/24/2010 12 24 2010 8 653 519596 4815009 280 40
18:00:56 2/15/2014 2 15 2014 18 914 519660 4815009 279 40
1:09:26 12/8/2013 12 8 2013 1 657 519745 4815010 279 40
14:00:12 4/12/2011 4 12 2011 14 657 519904 4815010 279 40
8:00:53 3/16/2009 3 16 2009 8 635 520333 4815011 278 40



8:00:48 3/3/2011 3 3 2011 8 657 520009 4815011 279 40
2:00:20 2/26/2009 2 26 2009 2 635 520875 4815013 276 40
2:00:24 3/28/2012 3 28 2012 2 674 519902 4815010 279 40
4:00:56 12/28/2010 12 28 2010 4 654 519558 4815009 280 40
10:00:26 3/28/2012 3 28 2012 10 679 519985 4815011 279 40
16:00:11 12/3/2013 12 3 2013 16 914 519680 4815010 279 40
8:00:47 3/30/2009 3 30 2009 8 639 520876 4815014 276 40
16:00:25 1/30/2013 1 30 2013 16 658 519672 4815010 279 40
4:00:54 2/26/2009 2 26 2009 4 635 520874 4815014 276 40
8:00:14 3/6/2011 3 6 2011 8 653 520903 4815014 276 40
12:00:52 2/17/2013 2 17 2013 12 665 520423 4815012 277 40
6:00:42 1/27/2013 1 27 2013 6 658 519741 4815010 279 40
12:00:29 3/21/2012 3 21 2012 12 658 520220 4815012 278 40
10:00:53 2/23/2014 2 23 2014 10 909 520855 4815014 276 40
10:00:54 3/23/2013 3 23 2013 10 657 521016 4815014 276 40
16:01:22 2/10/2012 2 10 2012 16 657 521084 4815015 276 40
18:00:49 3/22/2012 3 22 2012 18 665 520563 4815013 277 40
8:00:54 3/30/2009 3 30 2009 8 637 520865 4815014 276 40
2:00:32 12/28/2010 12 28 2010 2 654 519627 4815011 279 40
8:00:53 3/27/2012 3 27 2012 8 674 520694 4815014 277 40
10:01:12 2/13/2012 2 13 2012 10 657 521027 4815015 276 40
2:00:56 1/8/2010 1 8 2010 2 646 521035 4815015 276 40
22:00:42 3/21/2012 3 21 2012 22 657 519811 4815011 279 40
16:00:42 1/24/2012 1 24 2012 16 657 519510 4815011 280 40
8:00:56 12/28/2010 12 28 2010 8 653 519577 4815011 280 40
6:00:26 3/17/2011 3 17 2011 6 657 520847 4815015 276 40
12:00:56 3/17/2011 3 17 2011 12 657 519871 4815012 279 40
6:00:54 3/30/2009 3 30 2009 6 639 520884 4815015 276 40
18:00:49 12/18/2010 12 18 2010 18 654 519756 4815012 279 40
16:00:54 1/30/2012 1 30 2012 16 657 519528 4815011 280 40
12:00:41 2/12/2012 2 12 2012 12 657 521054 4815016 276 40
14:00:53 3/30/2014 3 30 2014 14 914 520750 4815015 277 40
12:00:42 3/11/2011 3 11 2011 12 647 520702 4815015 277 40
12:00:53 2/15/2009 2 15 2009 12 635 520318 4815013 278 40
4:00:53 3/30/2009 3 30 2009 4 637 520874 4815015 276 40
10:00:47 4/8/2011 4 8 2011 10 657 520901 4815015 276 40
16:00:56 12/2/2009 12 2 2009 16 638 519786 4815012 279 40
6:01:53 3/28/2012 3 28 2012 6 673 519993 4815013 279 40
16:00:54 1/17/2011 1 17 2011 16 655 520776 4815015 277 40
14:01:46 4/29/2010 4 29 2010 14 657 520058 4815013 278 40
4:00:41 3/30/2009 3 30 2009 4 639 520888 4815016 276 40
8:00:56 4/17/2012 4 17 2012 8 657 519808 4815013 279 40
18:08:25 3/24/2014 3 24 2014 18 657 520194 4815014 278 40
14:00:41 1/21/2012 1 21 2012 14 657 519608 4815012 280 40
18:00:35 3/30/2014 3 30 2014 18 679 520770 4815016 277 40
18:00:47 1/15/2012 1 15 2012 18 657 519781 4815013 279 40
8:00:48 3/15/2012 3 15 2012 8 658 519998 4815014 279 40
14:00:49 1/24/2012 1 24 2012 14 657 519640 4815013 279 40
14:00:20 2/26/2009 2 26 2009 14 634 520923 4815016 276 40
10:00:34 3/25/2011 3 25 2011 10 657 520757 4815016 277 40
10:00:56 3/21/2013 3 21 2013 10 657 520441 4815015 277 40
12:00:48 3/29/2009 3 29 2009 12 637 520944 4815017 276 40
8:00:49 4/1/2011 4 1 2011 8 654 520586 4815016 277 40
12:00:53 2/19/2012 2 19 2012 12 657 520942 4815017 276 40



14:00:53 3/25/2011 3 25 2011 14 647 520543 4815016 277 40
4:01:11 4/7/2010 4 7 2010 4 656 521347 4815018 275 40
14:01:09 11/25/2010 11 25 2010 14 657 519839 4815014 279 40
16:00:53 3/29/2012 3 29 2012 16 665 519648 4815013 279 40
6:00:42 12/1/2011 12 1 2011 6 655 520974 4815017 276 40
2:00:52 11/22/2010 11 22 2010 2 654 520604 4815016 277 40
12:00:55 1/24/2012 1 24 2012 12 657 519606 4815013 280 40
0:01:23 3/29/2011 3 29 2011 0 657 521040 4815018 276 40
0:00:56 3/21/2011 3 21 2011 0 641 519867 4815014 279 40
10:00:25 3/31/2010 3 31 2010 10 657 520626 4815017 277 40
4:01:11 3/25/2011 3 25 2011 4 647 521528 4815019 275 40
8:00:41 3/31/2010 3 31 2010 8 657 520632 4815017 277 40
22:00:41 2/22/2014 2 22 2014 22 909 520806 4815017 277 40
18:41:24 3/3/2014 3 3 2014 18 657 519876 4815014 279 40
2:00:54 3/14/2013 3 14 2013 2 671 521304 4815019 275 40
12:35:47 3/2/2014 3 2 2014 12 657 520308 4815016 278 40
16:00:55 3/11/2011 3 11 2011 16 657 520653 4815017 277 40
10:00:47 2/4/2011 2 4 2011 10 653 520744 4815018 277 40
22:00:26 2/25/2009 2 25 2009 22 635 520893 4815018 276 40
18:00:55 12/18/2010 12 18 2010 18 653 519816 4815015 279 40
10:00:15 4/1/2010 4 1 2010 10 657 520691 4815018 277 40
12:00:49 2/1/2009 2 1 2009 12 635 520642 4815017 277 40
2:00:56 3/11/2009 3 11 2009 2 634 521043 4815019 276 40
0:00:56 12/28/2010 12 28 2010 0 654 519687 4815015 279 40
4:00:48 4/10/2012 4 10 2012 4 657 519814 4815015 279 40
6:00:49 12/19/2010 12 19 2010 6 654 519780 4815015 279 40
4:00:54 3/17/2011 3 17 2011 4 657 520844 4815018 276 40
18:00:54 3/21/2012 3 21 2012 18 641 520537 4815017 277 40
18:00:53 2/6/2010 2 6 2010 18 647 519468 4815014 280 40
22:00:41 2/6/2010 2 6 2010 22 646 521035 4815019 276 40
10:00:14 4/1/2010 4 1 2010 10 656 520638 4815018 277 40
18:00:54 2/15/2009 2 15 2009 18 635 520372 4815017 278 40
12:00:53 3/12/2009 3 12 2009 12 634 520141 4815017 278 40
20:00:47 1/14/2012 1 14 2012 20 657 519646 4815015 279 40
18:00:53 3/1/2011 3 1 2011 18 646 519869 4815016 279 40
12:00:53 3/1/2011 3 1 2011 12 647 519936 4815016 279 40
10:00:40 1/25/2012 1 25 2012 10 657 519581 4815015 280 40
22:00:24 4/4/2010 4 4 2010 22 656 521450 4815021 275 40
18:00:19 3/5/2011 3 5 2011 18 654 521266 4815021 275 40
0:00:36 11/22/2010 11 22 2010 0 646 520544 4815018 277 40
0:00:25 12/3/2009 12 3 2009 0 638 520152 4815017 278 40
8:00:42 3/11/2009 3 11 2009 8 635 520880 4815020 276 40
10:00:59 12/9/2013 12 9 2013 10 671 521689 4815022 274 40
2:00:35 12/14/2010 12 14 2010 2 650 521512 4815022 275 40
10:00:54 3/23/2012 3 23 2012 10 674 520060 4815017 278 40
16:00:44 2/16/2009 2 16 2009 16 635 520249 4815018 278 40
6:00:50 3/11/2009 3 11 2009 6 635 520876 4815020 276 40
8:00:26 4/17/2012 4 17 2012 8 672 520035 4815018 278 40
16:01:03 2/17/2011 2 17 2011 16 641 520617 4815019 277 40
0:00:53 1/30/2011 1 30 2011 0 653 521054 4815021 276 40
4:00:41 2/3/2009 2 3 2009 4 634 520896 4815020 276 40
16:01:09 3/6/2014 3 6 2014 16 914 519515 4815016 280 40
8:00:53 4/1/2011 4 1 2011 8 647 520612 4815020 277 40
8:00:54 12/4/2010 12 4 2010 8 657 519814 4815017 279 40



4:00:26 12/1/2011 12 1 2011 4 655 520957 4815021 276 40
18:00:42 5/10/2008 5 10 2008 18 634 520035 4815018 278 40
7:09:55 12/8/2013 12 8 2013 7 657 519829 4815017 279 40
12:00:23 3/21/2013 3 21 2013 12 658 520647 4815020 277 40
16:00:47 12/4/2011 12 4 2011 16 655 519725 4815017 279 40
18:00:42 11/28/2011 11 28 2011 18 655 519880 4815018 279 40
16:00:50 3/29/2012 3 29 2012 16 672 519785 4815018 279 40
12:01:49 2/15/2014 2 15 2014 12 914 520883 4815021 276 40
18:02:03 12/5/2013 12 5 2013 18 671 521717 4815024 274 40
22:00:41 12/18/2010 12 18 2010 22 653 519813 4815018 279 40
0:00:54 4/16/2012 4 16 2012 0 672 521173 4815023 276 40
8:00:48 3/17/2013 3 17 2013 8 658 520740 4815022 277 40
0:01:42 4/5/2010 4 5 2010 0 656 521466 4815024 275 40
18:00:53 2/3/2010 2 3 2010 18 646 520757 4815022 277 40
10:01:13 3/29/2009 3 29 2009 10 647 520936 4815023 276 40
22:00:53 1/29/2011 1 29 2011 22 653 521052 4815023 276 40
7:15:25 4/12/2014 4 12 2014 7 657 519912 4815020 279 40
8:00:42 2/3/2009 2 3 2009 8 634 520894 4815023 276 40
4:00:47 12/9/2010 12 9 2010 4 646 519783 4815019 279 40
14:00:23 1/26/2013 1 26 2013 14 658 519836 4815019 279 40
8:00:51 1/15/2012 1 15 2012 8 657 519870 4815020 279 40
18:00:26 11/24/2010 11 24 2010 18 647 520815 4815022 277 40
20:00:42 3/1/2014 3 1 2014 20 914 521106 4815023 276 40
8:00:41 4/9/2011 4 9 2011 8 667 520782 4815022 277 40
18:00:41 3/29/2014 3 29 2014 18 914 519792 4815019 279 40
4:00:37 11/29/2011 11 29 2011 4 655 520698 4815022 277 40
12:00:47 3/25/2011 3 25 2011 12 657 520768 4815023 277 40
18:00:42 3/19/2011 3 19 2011 18 653 520927 4815023 276 40
8:00:53 12/28/2010 12 28 2010 8 655 519556 4815019 280 40
14:00:24 2/1/2009 2 1 2009 14 635 520698 4815022 277 40
16:00:49 3/30/2009 3 30 2009 16 637 521169 4815024 276 40
6:00:49 5/1/2009 5 1 2009 6 639 520865 4815023 276 40
6:00:53 3/19/2014 3 19 2014 6 914 520766 4815023 277 40
12:00:54 3/30/2012 3 30 2012 12 673 520045 4815021 278 40
6:00:48 3/30/2009 3 30 2009 6 647 520753 4815023 277 40
16:00:48 1/21/2012 1 21 2012 16 657 519605 4815019 280 40
18:00:56 1/23/2013 1 23 2013 18 657 519904 4815020 279 40
0:00:55 3/22/2012 3 22 2012 0 657 519817 4815020 279 40
14:00:42 2/22/2014 2 22 2014 14 914 520731 4815023 277 40
14:00:35 3/11/2011 3 11 2011 14 657 520693 4815023 277 40
6:00:48 2/3/2009 2 3 2009 6 634 520896 4815024 276 40
8:00:47 3/17/2011 3 17 2011 8 657 520797 4815024 277 40
0:00:47 3/19/2014 3 19 2014 0 679 520907 4815024 276 40
12:00:54 1/31/2009 1 31 2009 12 635 520566 4815023 277 40
12:00:51 3/12/2012 3 12 2012 12 657 520708 4815023 277 40
0:00:39 1/25/2013 1 25 2013 0 658 519735 4815021 279 40
8:00:47 4/10/2011 4 10 2011 8 657 520147 4815022 278 40
18:00:50 3/29/2012 3 29 2012 18 673 519501 4815020 280 40
16:00:55 3/18/2012 3 18 2012 16 665 520223 4815022 278 40
22:00:55 3/30/2009 3 30 2009 22 641 520903 4815024 276 40
12:00:54 4/22/2010 4 22 2010 12 643 520187 4815022 278 40
14:00:41 4/13/2012 4 13 2012 14 672 520024 4815022 278 40
10:00:26 3/25/2011 3 25 2011 10 641 520514 4815023 277 40
10:01:05 3/25/2011 3 25 2011 10 647 520515 4815023 277 40



4:00:41 3/30/2009 3 30 2009 4 647 520758 4815024 277 40
4:00:44 1/10/2012 1 10 2012 4 657 519827 4815021 279 40
8:01:54 12/3/2010 12 3 2010 8 654 521714 4815027 274 40
18:01:11 12/15/2010 12 15 2010 18 646 520828 4815024 276 40
14:00:48 2/19/2009 2 19 2009 14 635 520798 4815024 277 40
18:01:17 3/24/2012 3 24 2012 18 641 520445 4815023 277 40
18:00:54 3/16/2011 3 16 2011 18 641 520683 4815024 277 40
16:00:53 4/9/2012 4 9 2012 16 657 519808 4815022 279 40
10:00:54 3/11/2009 3 11 2009 10 635 520943 4815025 276 40
18:00:47 12/3/2010 12 3 2010 18 650 520743 4815025 277 40
10:00:47 2/17/2013 2 17 2013 10 657 520681 4815025 277 40
18:00:48 3/21/2012 3 21 2012 18 665 520637 4815025 277 40
4:00:50 4/3/2009 4 3 2009 4 647 520995 4815026 276 40
10:00:43 5/3/2010 5 3 2010 10 646 520225 4815023 278 40
2:00:53 3/13/2013 3 13 2013 2 679 520660 4815025 277 40
12:01:25 2/11/2012 2 11 2012 12 657 520943 4815026 276 40
10:00:48 1/24/2012 1 24 2012 10 657 519611 4815022 280 40
18:00:56 2/6/2010 2 6 2010 18 646 521038 4815026 276 40
22:00:54 1/14/2012 1 14 2012 22 657 519660 4815022 279 40
22:00:42 4/18/2012 4 18 2012 22 665 520978 4815026 276 40
19:27:55 12/12/2013 12 12 2013 19 657 519835 4815023 279 40
10:01:11 3/29/2009 3 29 2009 10 643 520935 4815026 276 40
18:00:56 2/20/2011 2 20 2011 18 653 520873 4815026 276 40
0:00:50 12/14/2010 12 14 2010 0 650 521481 4815028 275 40
22:00:56 4/29/2011 4 29 2011 22 657 519773 4815023 279 40
18:00:53 12/3/2011 12 3 2011 18 655 519732 4815023 279 40
22:00:48 3/18/2014 3 18 2014 22 679 520891 4815026 276 40
16:00:45 3/21/2012 3 21 2012 16 665 520556 4815025 277 40
14:00:55 3/25/2009 3 25 2009 14 643 519854 4815023 279 40
12:00:53 3/25/2011 3 25 2011 12 641 520514 4815025 277 40
2:00:50 12/19/2010 12 19 2010 2 654 519739 4815023 279 40
4:00:56 4/2/2012 4 2 2012 4 674 521447 4815028 275 40
0:00:41 3/31/2009 3 31 2009 0 641 520906 4815027 276 40
18:00:54 3/12/2013 3 12 2013 18 657 521003 4815027 276 40
16:00:24 3/10/2009 3 10 2009 16 634 521062 4815027 276 40
6:00:54 12/4/2010 12 4 2010 6 657 519796 4815023 279 40
18:00:55 12/4/2010 12 4 2010 18 654 520907 4815027 276 40
8:00:49 3/30/2009 3 30 2009 8 647 520755 4815026 277 40
0:00:55 4/10/2010 4 10 2010 0 656 521408 4815029 275 40
2:00:53 4/4/2010 4 4 2010 2 654 521403 4815029 275 40
10:00:54 3/29/2012 3 29 2012 10 677 520543 4815026 277 40
14:01:05 12/9/2013 12 9 2013 14 671 521694 4815030 274 40
4:00:53 4/4/2010 4 4 2010 4 654 521388 4815029 275 40
14:00:53 2/13/2012 2 13 2012 14 657 520852 4815028 276 40
10:00:54 12/9/2010 12 9 2010 10 646 519820 4815025 279 40
14:00:53 2/17/2011 2 17 2011 14 653 520578 4815027 277 40
2:00:54 12/28/2010 12 28 2010 2 655 519580 4815024 280 40
4:00:43 3/30/2009 3 30 2009 4 641 520934 4815028 276 40
18:00:51 3/16/2011 3 16 2011 18 657 520647 4815027 277 40
10:00:55 11/28/2011 11 28 2011 10 655 519803 4815025 279 40
2:00:41 11/21/2010 11 21 2010 2 650 520597 4815027 277 40
18:00:15 11/20/2010 11 20 2010 18 650 519858 4815025 279 40
18:00:51 3/23/2009 3 23 2009 18 641 520442 4815027 277 40
14:00:49 1/30/2013 1 30 2013 14 658 519700 4815025 279 40



6:01:12 4/12/2010 4 12 2010 6 653 521429 4815030 275 40
12:00:50 3/2/2014 3 2 2014 12 914 520404 4815027 278 40
12:00:56 1/23/2011 1 23 2011 12 653 520674 4815028 277 40
10:00:43 5/6/2011 5 6 2011 10 657 520091 4815026 278 40
5:18:54 4/22/2013 4 22 2013 5 657 519820 4815025 279 40
14:00:52 4/9/2011 4 9 2011 14 657 520263 4815027 278 40
12:00:53 4/3/2011 4 3 2011 12 657 519722 4815025 279 40
2:00:23 3/21/2011 3 21 2011 2 641 519860 4815026 279 40
14:00:44 12/3/2011 12 3 2011 14 655 519620 4815025 279 40
16:00:23 2/14/2009 2 14 2009 16 635 520698 4815028 277 40
16:00:54 4/19/2012 4 19 2012 16 657 519844 4815026 279 40
12:00:37 3/2/2011 3 2 2011 12 657 519891 4815026 279 40
6:00:54 4/3/2009 4 3 2009 6 647 520995 4815029 276 40
14:00:53 11/22/2010 11 22 2010 14 640 519722 4815025 279 40
18:00:53 2/6/2009 2 6 2009 18 634 520896 4815029 276 40
20:00:53 3/21/2012 3 21 2012 20 657 519833 4815026 279 40
10:00:43 4/22/2010 4 22 2010 10 657 520186 4815027 278 40
4:00:20 3/11/2009 3 11 2009 4 635 520875 4815029 276 40
12:00:50 12/9/2010 12 9 2010 12 646 519818 4815026 279 40
14:00:54 2/18/2013 2 18 2013 14 665 520199 4815028 278 40
14:00:44 2/14/2009 2 14 2009 14 635 520713 4815029 277 40
22:00:48 4/13/2012 4 13 2012 22 672 521258 4815031 275 40
2:00:50 12/9/2010 12 9 2010 2 646 519782 4815026 279 40
6:00:40 12/5/2011 12 5 2011 6 655 519959 4815027 279 40
16:00:53 3/23/2012 3 23 2012 16 673 520095 4815027 278 40
4:00:41 4/18/2011 4 18 2011 4 657 519797 4815027 279 40
12:00:27 3/25/2009 3 25 2009 12 643 519847 4815027 279 40
8:00:55 12/28/2010 12 28 2010 8 654 519577 4815026 280 40
2:00:47 2/7/2009 2 7 2009 2 634 520897 4815030 276 40
4:00:54 2/7/2009 2 7 2009 4 634 520903 4815030 276 40
14:00:43 11/22/2010 11 22 2010 14 650 519766 4815027 279 40
18:00:27 4/15/2011 4 15 2011 18 657 519488 4815026 280 40
4:00:42 12/4/2010 12 4 2010 4 657 519787 4815027 279 40
18:00:41 4/5/2010 4 5 2010 18 657 520044 4815028 278 40
6:00:48 12/3/2011 12 3 2011 6 655 520631 4815030 277 40
10:00:50 2/14/2012 2 14 2012 10 657 520908 4815031 276 40
8:00:53 12/31/2011 12 31 2011 8 658 519848 4815027 279 40
6:00:56 4/18/2011 4 18 2011 6 657 519794 4815027 279 40
10:00:44 1/25/2013 1 25 2013 10 658 519805 4815027 279 40
18:00:48 4/19/2012 4 19 2012 18 671 520176 4815029 278 40
0:00:50 2/21/2009 2 21 2009 0 635 519985 4815028 279 40
0:00:53 2/14/2012 2 14 2012 0 657 520832 4815031 276 40
22:01:12 11/20/2010 11 20 2010 22 638 520149 4815029 278 40
8:00:47 4/18/2010 4 18 2010 8 656 520003 4815029 279 40
6:00:54 3/6/2011 3 6 2011 6 801 520901 4815032 276 40
0:00:50 3/19/2014 3 19 2014 0 907 520644 4815031 277 40
4:00:40 4/17/2012 4 17 2012 4 658 520828 4815032 276 40
22:00:41 3/18/2014 3 18 2014 22 907 520642 4815031 277 40
12:00:54 1/21/2011 1 21 2011 12 653 520925 4815032 276 40
0:00:41 2/17/2011 2 17 2011 0 653 520397 4815030 278 40
16:00:43 11/28/2011 11 28 2011 16 655 519787 4815029 279 40
12:00:54 4/30/2010 4 30 2010 12 657 520420 4815031 277 40
10:00:48 2/25/2014 2 25 2014 10 909 520713 4815032 277 40
6:00:48 2/26/2009 2 26 2009 6 632 520903 4815032 276 40



12:00:41 3/24/2009 3 24 2009 12 641 519944 4815029 279 40
6:00:40 2/7/2009 2 7 2009 6 634 520911 4815032 276 40
18:00:49 11/26/2011 11 26 2011 18 655 520037 4815030 278 40
18:00:41 3/23/2012 3 23 2012 18 665 519640 4815029 279 40
2:00:54 2/14/2012 2 14 2012 2 657 520831 4815032 276 40
22:00:42 4/2/2009 4 2 2009 22 637 520854 4815032 276 40
8:00:55 4/8/2011 4 8 2011 8 657 520332 4815031 278 40
0:00:54 11/23/2010 11 23 2010 0 801 520859 4815032 276 40
8:00:43 12/29/2010 12 29 2010 8 653 519412 4815028 280 40
8:00:53 12/6/2010 12 6 2010 8 657 519864 4815030 279 40
8:02:31 4/17/2012 4 17 2012 8 671 519991 4815030 279 40
12:00:49 2/17/2011 2 17 2011 12 641 520581 4815032 277 40
14:00:47 4/22/2010 4 22 2010 14 657 520195 4815031 278 40
12:00:54 3/1/2011 3 1 2011 12 657 519969 4815030 279 40
23:03:43 4/17/2013 4 17 2013 23 657 521152 4815034 276 40
14:00:42 4/16/2012 4 16 2012 14 657 519787 4815030 279 40
22:00:24 3/11/2013 3 11 2013 22 679 519843 4815030 279 40
12:01:10 2/13/2012 2 13 2012 12 657 520848 4815033 276 40
4:00:56 11/22/2010 11 22 2010 4 801 520631 4815032 277 40
16:00:54 3/23/2012 3 23 2012 16 675 520081 4815031 278 40
6:00:25 3/11/2011 3 11 2011 6 654 520880 4815033 276 40
10:00:28 3/28/2012 3 28 2012 10 673 519974 4815031 279 40
14:00:48 2/19/2011 2 19 2011 14 653 520271 4815032 278 40
12:01:23 4/9/2009 4 9 2009 12 641 520598 4815033 277 40
6:00:41 12/28/2010 12 28 2010 6 654 519578 4815030 280 40
12:00:41 1/25/2013 1 25 2013 12 658 519851 4815031 279 40
12:00:44 12/28/2010 12 28 2010 12 654 519852 4815031 279 40
0:00:16 2/7/2009 2 7 2009 0 634 520890 4815034 276 40
0:00:32 12/9/2010 12 9 2010 0 646 519787 4815031 279 40
18:00:42 3/12/2013 3 12 2013 18 671 520930 4815034 276 40
16:00:53 12/28/2010 12 28 2010 16 653 519573 4815030 280 40
2:00:44 3/22/2009 3 22 2009 2 641 520691 4815034 277 40
18:00:54 12/27/2011 12 27 2011 18 657 520178 4815032 278 40
6:00:56 3/25/2011 3 25 2011 6 647 521497 4815036 275 40
8:00:53 2/1/2009 2 1 2009 8 634 520742 4815034 277 40
14:00:20 2/16/2009 2 16 2009 14 635 520271 4815033 278 40
12:01:24 4/8/2011 4 8 2011 12 641 521098 4815035 276 40
14:00:42 12/2/2009 12 2 2009 14 638 519770 4815031 279 40
18:00:33 12/3/2011 12 3 2011 18 655 519781 4815031 279 40
10:00:54 2/14/2011 2 14 2011 10 653 520898 4815035 276 40
8:00:55 4/10/2011 4 10 2011 8 641 520157 4815033 278 40
8:00:53 3/31/2010 3 31 2010 8 646 520642 4815034 277 40
4:00:53 11/21/2010 11 21 2010 4 801 520693 4815034 277 40
16:01:12 3/4/2009 3 4 2009 16 634 520349 4815033 278 40
0:00:48 4/3/2009 4 3 2009 0 637 520854 4815035 276 40
4:00:56 3/11/2011 3 11 2011 4 654 520878 4815035 276 40
18:00:54 2/15/2009 2 15 2009 18 635 520314 4815033 278 40
16:00:54 4/25/2010 4 25 2010 16 656 520182 4815033 278 40
6:01:53 11/21/2010 11 21 2010 6 801 520679 4815035 277 40
16:00:42 12/3/2011 12 3 2011 16 655 519610 4815032 280 40
10:00:50 1/12/2014 1 12 2014 10 658 519714 4815032 279 40
22:00:41 2/22/2014 2 22 2014 22 671 520800 4815035 277 40
0:00:53 1/10/2012 1 10 2012 0 657 519833 4815032 279 40
6:00:47 3/22/2009 3 22 2009 6 641 520696 4815035 277 40



8:00:54 3/27/2012 3 27 2012 8 672 520606 4815035 277 40
8:00:53 3/28/2012 3 28 2012 8 671 520147 4815034 278 40
8:00:39 3/31/2010 3 31 2010 8 656 520652 4815035 277 40
16:00:23 12/2/2011 12 2 2011 16 655 519760 4815032 279 40
16:00:42 3/19/2012 3 19 2012 16 657 520302 4815034 278 40
4:00:47 3/22/2009 3 22 2009 4 641 520694 4815035 277 40
0:00:26 3/22/2012 3 22 2012 0 658 519738 4815032 279 40
22:00:53 2/6/2009 2 6 2009 22 634 520900 4815036 276 40
12:00:17 3/27/2011 3 27 2011 12 664 520573 4815035 277 40
10:00:35 12/28/2010 12 28 2010 10 653 519767 4815033 279 40
14:00:12 3/24/2009 3 24 2009 14 641 519950 4815033 279 40
18:00:54 3/14/2012 3 14 2012 18 657 519982 4815033 279 40
8:00:53 4/3/2010 4 3 2010 8 657 520806 4815036 277 40
2:00:46 12/4/2010 12 4 2010 2 657 519759 4815033 279 40
12:00:31 2/19/2011 2 19 2011 12 653 520278 4815034 278 40
12:00:47 4/22/2010 4 22 2010 12 657 520194 4815034 278 40
6:00:53 2/1/2009 2 1 2009 6 634 520747 4815036 277 40
10:00:47 3/6/2009 3 6 2009 10 635 520708 4815036 277 40
4:00:26 3/17/2012 3 17 2012 4 657 519763 4815033 279 40
2:00:50 2/16/2013 2 16 2013 2 657 519433 4815032 280 40
2:00:41 3/17/2012 3 17 2012 2 657 519766 4815033 279 40
4:00:53 11/22/2010 11 22 2010 4 654 520632 4815036 277 40
4:00:53 4/17/2012 4 17 2012 4 665 520807 4815036 277 40
2:00:48 11/21/2010 11 21 2010 2 801 520714 4815036 277 40
12:01:06 2/25/2014 2 25 2014 12 914 520252 4815035 278 40
22:00:43 1/24/2013 1 24 2013 22 658 519725 4815033 279 40
12:00:54 2/23/2012 2 23 2012 12 665 520152 4815035 278 40
10:00:19 4/14/2011 4 14 2011 10 667 520327 4815035 278 40
8:00:31 4/29/2011 4 29 2011 8 657 520685 4815036 277 40
0:00:42 12/19/2010 12 19 2010 0 654 519740 4815034 279 40
14:00:42 12/28/2010 12 28 2010 14 653 519827 4815034 279 40
14:00:23 2/17/2011 2 17 2011 14 641 520583 4815036 277 40
20:01:17 3/17/2012 3 17 2012 20 665 519870 4815034 279 40
0:00:54 12/28/2010 12 28 2010 0 655 519577 4815033 280 40
18:00:49 12/2/2011 12 2 2011 18 655 519761 4815034 279 40
23:37:24 2/27/2013 2 27 2013 23 641 520889 4815037 276 40
8:00:53 2/20/2009 2 20 2009 8 635 520748 4815037 277 40
8:00:18 3/6/2011 3 6 2011 8 801 520904 4815037 276 40
8:00:46 2/26/2009 2 26 2009 8 635 520884 4815037 276 40
16:00:53 3/12/2013 3 12 2013 16 671 520926 4815038 276 40
0:00:24 12/4/2010 12 4 2010 0 657 519759 4815034 279 40
8:00:47 12/7/2010 12 7 2010 8 657 520171 4815035 278 40
14:00:53 2/11/2012 2 11 2012 14 657 520924 4815038 276 40
10:00:55 3/2/2014 3 2 2014 10 914 520739 4815037 277 40
16:01:11 3/16/2011 3 16 2011 16 641 520544 4815037 277 40
16:00:36 1/28/2011 1 28 2011 16 653 520934 4815038 276 40
12:00:54 2/18/2013 2 18 2013 12 665 520187 4815036 278 40
10:01:12 3/27/2012 3 27 2012 10 641 520686 4815038 277 40
12:01:25 1/31/2009 1 31 2009 12 634 520531 4815037 277 40
12:00:25 4/8/2011 4 8 2011 12 657 520890 4815038 276 40
14:00:53 2/26/2009 2 26 2009 14 635 520723 4815038 277 40
7:13:25 1/15/2014 1 15 2014 7 657 519429 4815034 280 40
12:00:20 4/25/2010 4 25 2010 12 657 519770 4815035 279 40
14:00:53 3/30/2012 3 30 2012 14 673 520074 4815036 278 40



0:06:11 3/24/2014 3 24 2014 0 657 519635 4815035 279 40
6:00:41 12/4/2011 12 4 2011 6 655 520600 4815038 277 40
0:00:20 2/17/2011 2 17 2011 0 641 520398 4815037 278 40
22:00:54 4/2/2009 4 2 2009 22 647 520824 4815039 276 40
22:00:48 2/20/2009 2 20 2009 22 635 519986 4815036 279 40
8:00:24 2/4/2011 2 4 2011 8 653 520915 4815039 276 40
14:00:43 3/31/2009 3 31 2009 14 639 520545 4815038 277 40
22:00:59 12/4/2010 12 4 2010 22 653 520145 4815037 278 40
12:00:24 3/27/2012 3 27 2012 12 657 520642 4815038 277 40
10:01:12 1/25/2012 1 25 2012 10 641 519620 4815035 279 40
6:00:42 3/25/2011 3 25 2011 6 641 521465 4815041 275 40
8:00:42 2/16/2009 2 16 2009 8 635 520155 4815037 278 40
6:00:41 3/30/2009 3 30 2009 6 641 520941 4815040 276 40
18:00:54 4/7/2011 4 7 2011 18 657 520200 4815037 278 40
18:00:56 4/10/2011 4 10 2011 18 657 521052 4815040 276 40
6:00:42 2/20/2009 2 20 2009 6 635 520750 4815039 277 40
18:00:53 12/12/2010 12 12 2010 18 650 520248 4815038 278 40
8:00:43 3/4/2011 3 4 2011 8 654 520920 4815040 276 40
18:00:20 3/21/2011 3 21 2011 18 657 521002 4815040 276 40
2:00:54 4/6/2010 4 6 2010 2 643 519851 4815036 279 40
14:00:14 11/29/2011 11 29 2011 14 655 519738 4815036 279 40
0:00:21 12/30/2010 12 30 2010 0 653 519344 4815035 280 40
12:00:29 4/2/2011 4 2 2011 12 653 519942 4815037 279 40
18:00:54 12/4/2010 12 4 2010 18 653 520140 4815038 278 40
6:00:26 2/4/2011 2 4 2011 6 653 520921 4815040 276 40
10:00:56 2/16/2012 2 16 2012 10 657 520885 4815040 276 40
22:00:50 2/19/2010 2 19 2010 22 641 520609 4815039 277 40
6:00:50 12/16/2010 12 16 2010 6 646 521159 4815041 276 40
0:00:54 4/3/2009 4 3 2009 0 647 520823 4815040 276 40
18:00:47 3/28/2014 3 28 2014 18 914 520349 4815038 278 40
2:00:30 11/22/2010 11 22 2010 2 801 520635 4815039 277 40
22:01:38 2/2/2009 2 2 2009 22 634 520849 4815040 276 40
4:00:54 12/16/2010 12 16 2010 4 646 521228 4815041 275 40
18:00:57 4/11/2011 4 11 2011 18 647 519592 4815036 280 40
14:00:41 2/21/2009 2 21 2009 14 635 520001 4815038 279 40
8:00:42 2/7/2009 2 7 2009 8 634 520886 4815040 276 40
0:00:54 11/24/2010 11 24 2010 0 654 520916 4815041 276 40
10:00:47 2/23/2012 2 23 2012 10 657 520916 4815041 276 40
0:00:48 4/19/2012 4 19 2012 0 665 520956 4815041 276 40
4:00:23 12/4/2013 12 4 2013 4 908 520657 4815040 277 40
16:00:53 11/29/2011 11 29 2011 16 655 519718 4815037 279 40
16:00:54 2/21/2009 2 21 2009 16 635 520003 4815038 279 40
4:13:54 4/4/2013 4 4 2013 4 657 521367 4815043 275 40
10:00:49 3/15/2013 3 15 2013 10 671 520632 4815040 277 40
16:00:23 2/6/2009 2 6 2009 16 635 520926 4815041 276 40
8:00:13 3/28/2012 3 28 2012 8 679 520554 4815040 277 40
8:00:41 3/27/2012 3 27 2012 8 681 520644 4815040 277 40
10:00:54 3/23/2012 3 23 2012 10 673 520061 4815039 278 40
8:00:31 3/2/2014 3 2 2014 8 914 520735 4815041 277 40
14:00:44 3/2/2011 3 2 2011 14 647 519762 4815038 279 40
14:00:41 12/28/2010 12 28 2010 14 654 519844 4815038 279 40
0:00:54 2/3/2009 2 3 2009 0 634 520846 4815041 276 40
18:00:19 2/12/2011 2 12 2011 18 653 519994 4815039 279 40
10:00:41 2/7/2009 2 7 2009 10 634 520894 4815042 276 40



18:00:50 3/11/2011 3 11 2011 18 641 521094 4815042 276 40
14:00:53 4/29/2009 4 29 2009 14 639 520742 4815041 277 40
2:00:27 11/25/2010 11 25 2010 2 653 520616 4815041 277 40
8:00:47 4/6/2011 4 6 2011 8 653 520167 4815040 278 40
8:00:36 2/9/2010 2 9 2010 8 646 520999 4815042 276 40
0:00:52 12/9/2013 12 9 2013 0 908 520709 4815041 277 40
8:00:54 2/3/2009 2 3 2009 8 635 520901 4815042 276 40
10:01:18 1/8/2013 1 8 2013 10 657 520002 4815039 279 40
18:00:51 3/15/2011 3 15 2011 18 647 520178 4815040 278 40
8:00:48 3/12/2012 3 12 2012 8 658 520870 4815042 276 40
4:00:43 2/16/2009 2 16 2009 4 635 520156 4815040 278 40
14:00:40 2/4/2011 2 4 2011 14 653 520650 4815042 277 40
16:00:47 1/23/2012 1 23 2012 16 657 519564 4815039 280 40
10:00:53 4/3/2010 4 3 2010 10 647 520673 4815042 277 40
17:41:54 4/27/2013 4 27 2013 17 657 520146 4815041 278 40
18:00:47 1/27/2010 1 27 2010 18 646 520600 4815042 277 40
2:00:42 2/1/2009 2 1 2009 2 634 520718 4815042 277 40
4:00:53 2/1/2009 2 1 2009 4 634 520725 4815042 277 40
6:00:54 2/19/2012 2 19 2012 6 657 520903 4815043 276 40
14:00:27 3/1/2011 3 1 2011 14 657 519870 4815040 279 40
18:00:53 2/9/2012 2 9 2012 18 657 521047 4815044 276 40
10:00:43 12/22/2013 12 22 2013 10 658 519963 4815040 279 40
22:00:50 4/30/2010 4 30 2010 22 657 521208 4815044 276 40
22:00:53 11/22/2010 11 22 2010 22 647 520683 4815043 277 40
6:00:48 3/5/2012 3 5 2012 6 657 520930 4815044 276 40
8:00:47 12/25/2010 12 25 2010 8 653 519392 4815039 280 40
12:00:56 2/16/2014 2 16 2014 12 914 520546 4815043 277 40
0:00:54 2/17/2009 2 17 2009 0 635 520053 4815041 278 40
0:00:57 2/1/2009 2 1 2009 0 634 520722 4815043 277 40
0:00:54 12/29/2010 12 29 2010 0 653 519366 4815039 280 40
6:00:56 12/10/2010 12 10 2010 6 655 520648 4815043 277 40
18:00:53 2/6/2009 2 6 2009 18 635 520929 4815044 276 40
10:00:50 3/25/2009 3 25 2009 10 641 520503 4815043 277 40
12:00:54 1/30/2013 1 30 2013 12 658 519634 4815040 279 40
10:00:54 3/16/2009 3 16 2009 10 641 520199 4815042 278 40
14:01:53 2/16/2012 2 16 2012 14 657 520758 4815044 277 40
14:00:56 2/23/2012 2 23 2012 14 665 520177 4815042 278 40
4:00:53 4/21/2012 4 21 2012 4 671 520805 4815044 277 40
17:16:56 1/24/2013 1 24 2013 17 641 519844 4815041 279 40
16:00:35 1/17/2011 1 17 2011 16 653 520699 4815044 277 40
14:00:43 2/17/2013 2 17 2013 14 658 520407 4815043 278 40
18:00:47 3/25/2009 3 25 2009 18 641 520204 4815043 278 40
20:00:42 1/24/2013 1 24 2013 20 658 519722 4815041 279 40
14:00:40 12/3/2010 12 3 2010 14 641 519768 4815042 279 40
2:00:54 12/29/2010 12 29 2010 2 653 519354 4815040 280 40
10:00:43 4/2/2011 4 2 2011 10 653 519935 4815042 279 40
2:00:26 2/16/2009 2 16 2009 2 635 520158 4815043 278 40
16:00:34 2/4/2011 2 4 2011 16 653 520652 4815045 277 40
14:00:42 2/25/2011 2 25 2011 14 641 520912 4815045 276 40
2:00:54 4/17/2013 4 17 2013 2 679 521424 4815047 275 40
10:00:53 2/19/2012 2 19 2012 10 657 520906 4815046 276 40
14:00:47 11/22/2010 11 22 2010 14 646 519874 4815042 279 40
4:00:53 3/5/2012 3 5 2012 4 657 520926 4815046 276 40
18:00:53 2/20/2009 2 20 2009 18 635 519967 4815043 279 40



4:00:49 3/3/2011 3 3 2011 4 641 519990 4815043 279 40
11:51:14 3/3/2013 3 3 2013 11 641 520772 4815045 277 40
14:00:50 12/2/2011 12 2 2011 14 655 519759 4815042 279 40
14:00:53 3/17/2011 3 17 2011 14 657 519926 4815043 279 40
12:00:36 3/29/2009 3 29 2009 12 641 520739 4815045 277 40
4:00:54 12/10/2010 12 10 2010 4 655 520646 4815045 277 40
8:00:56 3/4/2011 3 4 2011 8 647 520905 4815046 276 40
22:00:43 3/28/2012 3 28 2012 22 673 520909 4815046 276 40
6:00:10 4/13/2011 4 13 2011 6 667 520302 4815044 278 40
20:00:53 3/14/2012 3 14 2012 20 657 519973 4815043 279 40
4:00:12 2/17/2009 2 17 2009 4 635 520041 4815044 278 40
1:21:25 12/11/2013 12 11 2013 1 657 519375 4815042 280 40
12:00:48 2/16/2012 2 16 2012 12 657 520754 4815046 277 40
18:01:13 12/26/2010 12 26 2010 18 653 519373 4815042 280 40
8:00:53 4/23/2010 4 23 2010 8 643 520365 4815045 278 40
22:00:42 3/2/2011 3 2 2011 22 647 519861 4815043 279 40
6:00:20 2/16/2009 2 16 2009 6 635 520148 4815044 278 40
12:00:50 11/29/2011 11 29 2011 12 655 519774 4815043 279 40
10:00:56 2/28/2011 2 28 2011 10 641 520868 4815047 276 40
6:00:53 4/18/2012 4 18 2012 6 657 519754 4815043 279 40
0:00:55 11/21/2010 11 21 2010 0 638 520631 4815046 277 40
2:00:58 12/10/2010 12 10 2010 2 655 520644 4815046 277 40
10:00:54 3/13/2009 3 13 2009 10 641 520209 4815045 278 40
4:00:56 11/21/2010 11 21 2010 4 657 520048 4815044 278 40
8:00:53 3/5/2012 3 5 2012 8 657 520923 4815047 276 40
10:00:48 2/1/2011 2 1 2011 10 653 519735 4815043 279 40
18:00:56 1/18/2013 1 18 2013 18 675 520402 4815046 278 40
4:00:31 12/24/2010 12 24 2010 4 653 519424 4815043 280 40
14:00:40 3/1/2011 3 1 2011 14 646 519986 4815045 279 40
18:00:42 11/21/2010 11 21 2010 18 654 520631 4815047 277 40
6:00:54 4/17/2013 4 17 2013 6 679 521417 4815049 275 40
16:00:35 4/10/2010 4 10 2010 16 653 520242 4815046 278 40
18:00:59 1/29/2010 1 29 2010 18 646 520255 4815046 278 40
18:00:41 3/2/2011 3 2 2011 18 647 519854 4815045 279 40
18:00:27 3/3/2009 3 3 2009 18 634 520348 4815046 278 40
6:00:37 4/24/2010 4 24 2010 6 656 521450 4815050 275 40
6:00:53 2/9/2012 2 9 2012 6 657 521125 4815049 276 40
8:00:55 4/6/2011 4 6 2011 8 667 520281 4815046 278 40
18:00:48 1/26/2009 1 26 2009 18 634 519576 4815044 280 40
16:00:41 4/19/2009 4 19 2009 16 639 520371 4815046 278 40
4:00:54 4/24/2010 4 24 2010 4 643 521287 4815049 275 40
6:00:48 12/25/2010 12 25 2010 6 653 519391 4815044 280 40
10:00:54 3/29/2009 3 29 2009 10 641 520733 4815048 277 40
2:00:47 12/16/2013 12 16 2013 2 658 519733 4815045 279 40
14:00:42 1/25/2013 1 25 2013 14 658 519874 4815045 279 40
6:00:41 3/27/2011 3 27 2011 6 657 521037 4815049 276 40
11:27:43 2/25/2013 2 25 2013 11 641 520870 4815049 276 40
0:00:53 3/17/2012 3 17 2012 0 657 520287 4815047 278 40
18:00:42 4/30/2010 4 30 2010 18 657 521176 4815050 276 40
12:00:41 2/19/2011 2 19 2011 12 647 520126 4815046 278 40
8:00:30 2/19/2012 2 19 2012 8 657 520905 4815049 276 40
18:01:24 3/11/2013 3 11 2013 18 679 519963 4815046 279 40
10:00:47 3/9/2014 3 9 2014 10 909 520595 4815048 277 40
18:00:56 4/7/2011 4 7 2011 18 667 520945 4815049 276 40



8:00:20 3/11/2011 3 11 2011 8 654 520880 4815049 276 40
18:00:47 1/11/2013 1 11 2013 18 657 520257 4815047 278 40
16:00:21 1/22/2011 1 22 2011 16 653 520712 4815049 277 40
10:00:44 4/3/2010 4 3 2010 10 656 520717 4815049 277 40
10:00:42 3/18/2013 3 18 2013 10 658 521045 4815050 276 40
10:00:42 3/21/2011 3 21 2011 10 653 520526 4815048 277 40
14:00:44 3/29/2009 3 29 2009 14 641 520743 4815049 277 40
8:00:17 3/12/2011 3 12 2011 8 647 520846 4815049 276 40
6:00:47 12/29/2010 12 29 2010 6 653 519353 4815045 280 40
18:00:54 3/13/2013 3 13 2013 18 671 520256 4815047 278 40
8:00:48 2/17/2009 2 17 2009 8 635 520058 4815047 278 40
0:00:55 3/3/2011 3 3 2011 0 647 519861 4815046 279 40
10:00:53 2/12/2013 2 12 2013 10 671 520843 4815049 276 40
6:00:15 11/21/2010 11 21 2010 6 657 520084 4815047 278 40
4:00:53 4/8/2011 4 8 2011 4 657 520023 4815047 278 40
8:00:56 3/31/2010 3 31 2010 8 650 520623 4815049 277 40
18:18:56 4/25/2014 4 25 2014 18 657 519853 4815047 279 40
2:00:36 3/3/2011 3 3 2011 2 641 519989 4815047 279 40
18:00:42 4/2/2011 4 2 2011 18 657 519592 4815046 280 40
2:00:54 2/17/2009 2 17 2009 2 635 520055 4815047 278 40
18:00:56 4/18/2012 4 18 2012 18 671 520596 4815049 277 40
12:00:50 1/26/2012 1 26 2012 12 657 519965 4815047 279 40
18:00:54 3/15/2011 3 15 2011 18 653 520101 4815048 278 40
6:00:28 4/11/2011 4 11 2011 6 667 520954 4815050 276 40
22:00:54 11/29/2011 11 29 2011 22 655 520680 4815050 277 40
4:01:24 4/17/2013 4 17 2013 4 679 521417 4815052 275 40
18:00:27 1/8/2011 1 8 2011 18 653 521098 4815051 276 40
12:00:21 4/3/2010 4 3 2010 12 656 520714 4815050 277 40
18:00:41 4/11/2013 4 11 2013 18 671 520231 4815048 278 40
6:00:43 2/17/2009 2 17 2009 6 635 520057 4815048 278 40
2:00:44 11/21/2010 11 21 2010 2 638 520618 4815050 277 40
13:09:47 1/14/2014 1 14 2014 13 657 519897 4815048 279 40
12:07:41 3/24/2014 3 24 2014 12 657 520199 4815049 278 40
10:51:11 4/14/2013 4 14 2013 10 657 520758 4815050 277 40
22:00:37 12/2/2010 12 2 2010 22 646 520940 4815051 276 40
8:01:25 4/23/2010 4 23 2010 8 657 520325 4815050 278 40
22:00:47 4/4/2011 4 4 2011 22 653 519936 4815048 279 40
14:00:42 4/3/2009 4 3 2009 14 643 520574 4815050 277 40
8:00:48 2/25/2010 2 25 2010 8 641 521067 4815052 276 40
18:00:54 3/19/2012 3 19 2012 18 665 520619 4815051 277 40
4:00:54 3/27/2011 3 27 2011 4 657 521028 4815052 276 40
8:00:44 2/9/2012 2 9 2012 8 657 521124 4815052 276 40
9:00:26 3/31/2010 3 31 2010 9 801 520667 4815051 277 40
22:00:55 2/16/2009 2 16 2009 22 635 520050 4815049 278 40
16:04:56 4/1/2013 4 1 2013 16 657 520761 4815051 277 40
10:00:55 2/18/2011 2 18 2011 10 641 520651 4815051 277 40
2:01:01 4/6/2010 4 6 2010 2 656 519810 4815048 279 40
18:28:25 4/28/2014 4 28 2014 18 657 519943 4815049 279 40
12:00:19 12/30/2011 12 30 2011 12 658 519994 4815049 279 40
6:00:53 3/3/2011 3 3 2011 6 641 519994 4815049 279 40
22:00:56 12/18/2010 12 18 2010 22 654 519754 4815048 279 40
12:00:53 2/12/2011 2 12 2011 12 653 520054 4815049 278 40
12:00:42 4/18/2012 4 18 2012 12 657 519998 4815049 279 40
10:00:42 3/9/2009 3 9 2009 10 635 520556 4815051 277 40



0:21:55 12/31/2013 12 31 2013 0 657 519608 4815048 280 40
10:00:53 3/27/2012 3 27 2012 10 665 520649 4815051 277 40
8:00:43 3/4/2011 3 4 2011 8 641 520855 4815052 276 40
16:00:49 4/18/2012 4 18 2012 16 657 519878 4815049 279 40
12:00:47 4/8/2011 4 8 2011 12 647 521119 4815053 276 40
10:00:33 3/21/2011 3 21 2011 10 641 520530 4815051 277 40
18:00:41 2/16/2009 2 16 2009 18 635 520039 4815050 278 40
18:00:47 12/18/2010 12 18 2010 18 654 519751 4815049 279 40
6:01:11 3/20/2011 3 20 2011 6 641 520917 4815053 276 40
16:00:54 4/14/2011 4 14 2011 16 657 520350 4815051 278 40
16:01:00 3/13/2013 3 13 2013 16 671 520327 4815051 278 40
14:00:44 4/28/2011 4 28 2011 14 665 519772 4815049 279 40
8:00:53 1/27/2012 1 27 2012 8 657 519744 4815049 279 40
2:00:26 12/11/2010 12 11 2010 2 657 519384 4815048 280 40
18:00:26 2/2/2010 2 2 2010 18 646 520540 4815052 277 40
12:00:23 3/31/2009 3 31 2009 12 640 520696 4815052 277 40
6:00:41 3/17/2011 3 17 2011 6 653 520804 4815053 277 40
22:00:42 2/13/2012 2 13 2012 22 657 520809 4815053 277 40
12:01:17 4/16/2012 4 16 2012 12 672 520037 4815051 278 40
14:00:42 4/2/2009 4 2 2009 14 640 520782 4815053 277 40
22:00:40 2/21/2010 2 21 2010 22 641 520588 4815053 277 40
2:00:40 11/29/2011 11 29 2011 2 655 520681 4815053 277 40
10:00:41 12/30/2011 12 30 2011 10 658 519996 4815051 279 40
0:00:52 3/13/2013 3 13 2013 0 677 520995 4815054 276 40
12:00:44 2/11/2013 2 11 2013 12 658 520857 4815054 276 40
22:00:20 4/6/2010 4 6 2010 22 657 521420 4815056 275 40
12:00:42 11/25/2010 11 25 2010 12 657 519861 4815051 279 40
4:00:48 4/6/2011 4 6 2011 4 653 520657 4815053 277 40
2:00:54 11/21/2010 11 21 2010 2 640 520687 4815054 277 40
0:00:53 12/8/2010 12 8 2010 0 657 519414 4815050 280 40
13:06:56 1/13/2014 1 13 2014 13 657 519950 4815051 279 40
6:01:00 12/11/2010 12 11 2010 6 657 519389 4815050 280 40
0:00:53 2/15/2009 2 15 2009 0 635 520653 4815054 277 40
12:00:20 2/26/2009 2 26 2009 12 635 520859 4815054 276 40
18:31:56 5/9/2013 5 9 2013 18 657 521555 4815057 275 40
4:00:42 3/26/2009 3 26 2009 4 646 521198 4815055 276 40
2:01:12 11/23/2010 11 23 2010 2 646 520592 4815054 277 40
22:59:56 1/19/2013 1 19 2013 22 641 519501 4815051 280 40
4:00:56 3/17/2011 3 17 2011 4 653 520804 4815055 277 40
10:00:47 2/19/2013 2 19 2013 10 671 520232 4815053 278 40
10:00:47 4/23/2010 4 23 2010 10 657 520325 4815053 278 40
18:00:42 3/16/2011 3 16 2011 18 647 520309 4815053 278 40
6:00:23 1/22/2011 1 22 2011 6 653 520873 4815055 276 40
12:00:54 4/16/2012 4 16 2012 12 674 520134 4815053 278 40
2:00:41 12/3/2009 12 3 2009 2 638 520225 4815053 278 40
2:00:50 12/30/2010 12 30 2010 2 653 519362 4815051 280 40
8:01:11 3/17/2011 3 17 2011 8 653 520804 4815055 277 40
2:00:53 12/25/2010 12 25 2010 2 653 519368 4815051 280 40
4:00:11 12/29/2010 12 29 2010 4 653 519335 4815051 280 40
12:00:27 3/13/2009 3 13 2009 12 641 520212 4815053 278 40
4:00:56 11/21/2010 11 21 2010 4 638 520649 4815055 277 40
6:00:56 11/29/2011 11 29 2011 6 655 520641 4815055 277 40
22:00:42 11/20/2010 11 20 2010 22 639 520946 4815056 276 40
8:01:11 12/24/2010 12 24 2010 8 641 519815 4815053 279 40



20:00:24 3/22/2012 3 22 2012 20 665 520797 4815056 277 40
4:00:43 4/21/2012 4 21 2012 4 665 520949 4815056 276 40
22:00:41 3/14/2012 3 14 2012 22 657 519979 4815053 279 40
6:00:44 4/17/2012 4 17 2012 6 658 520817 4815056 277 40
4:00:54 12/11/2010 12 11 2010 4 657 519387 4815051 280 40
23:12:56 12/24/2012 12 24 2012 23 641 519497 4815052 280 40
8:00:55 4/13/2012 4 13 2012 8 657 520518 4815055 277 40
2:00:20 2/15/2009 2 15 2009 2 635 520657 4815055 277 40
15:00:40 4/2/2010 4 2 2010 15 801 520665 4815055 277 40
20:00:53 4/14/2012 4 14 2012 20 657 521052 4815057 276 40
14:00:42 1/21/2011 1 21 2011 14 653 520733 4815056 277 40
12:00:47 4/6/2010 4 6 2010 12 801 520668 4815055 277 40
18:01:23 2/18/2013 2 18 2013 18 657 519605 4815052 280 40
4:00:44 2/27/2009 2 27 2009 4 635 520959 4815057 276 40
6:00:47 4/8/2011 4 8 2011 6 657 520046 4815054 278 40
6:00:48 11/21/2010 11 21 2010 6 650 520158 4815054 278 40
2:00:16 2/3/2009 2 3 2009 2 634 520845 4815056 276 40
6:00:33 1/3/2010 1 3 2010 6 646 521068 4815057 276 40
12:00:54 3/29/2009 3 29 2009 12 643 520953 4815057 276 40
6:06:56 3/24/2014 3 24 2014 6 657 519607 4815053 280 40
18:00:42 2/6/2011 2 6 2011 18 653 520200 4815055 278 40
2:00:42 12/30/2010 12 30 2010 2 654 519548 4815053 280 40
0:00:49 12/6/2010 12 6 2010 0 657 519394 4815053 280 40
4:00:53 12/25/2010 12 25 2010 4 653 519368 4815052 280 40
8:00:54 1/22/2011 1 22 2011 8 653 520872 4815057 276 40
8:00:53 3/3/2011 3 3 2011 8 641 519995 4815055 279 40
10:00:56 12/4/2011 12 4 2011 10 655 519598 4815054 280 40
14:00:32 1/26/2012 1 26 2012 14 657 519958 4815055 279 40
8:00:25 12/10/2010 12 10 2010 8 655 520671 4815057 277 40
4:00:54 4/24/2010 4 24 2010 4 656 521446 4815059 275 40
23:45:25 3/1/2013 3 1 2013 23 641 519687 4815054 279 40
22:00:49 3/22/2012 3 22 2012 22 665 520799 4815058 277 40
18:00:41 12/28/2010 12 28 2010 18 653 519521 4815054 280 40
22:00:53 11/22/2010 11 22 2010 22 654 520656 4815057 277 40
2:01:12 3/25/2012 3 25 2012 2 673 520114 4815056 278 40
14:00:47 3/4/2011 3 4 2011 14 647 520952 4815058 276 40
12:23:43 2/11/2013 2 11 2013 12 641 520811 4815058 277 40
14:00:46 4/18/2012 4 18 2012 14 657 520005 4815056 279 40
0:00:44 12/30/2010 12 30 2010 0 654 519545 4815054 280 40
0:00:53 4/19/2012 4 19 2012 0 672 520874 4815058 276 40
18:00:54 12/8/2010 12 8 2010 18 657 519450 4815054 280 40
0:00:23 3/23/2012 3 23 2012 0 658 519789 4815055 279 40
0:00:53 3/15/2012 3 15 2012 0 657 519973 4815056 279 40
6:00:54 3/26/2009 3 26 2009 6 646 521186 4815060 276 40
0:00:43 3/15/2012 3 15 2012 0 658 519953 4815056 279 40
18:00:24 12/22/2010 12 22 2010 18 653 519435 4815055 280 40
22:00:54 4/15/2012 4 15 2012 22 672 521206 4815060 276 40
0:01:09 4/14/2012 4 14 2012 0 672 521260 4815060 275 40
10:00:17 1/26/2012 1 26 2012 10 657 519949 4815056 279 40
16:00:52 3/25/2009 3 25 2009 16 646 520071 4815057 278 40
6:00:47 1/21/2013 1 21 2013 6 675 521199 4815060 276 40
16:00:54 4/11/2011 4 11 2011 16 647 519600 4815055 280 40
14:01:12 4/6/2010 4 6 2010 14 656 520703 4815059 277 40
10:00:41 3/27/2012 3 27 2012 10 679 520656 4815059 277 40



17:08:47 12/23/2012 12 23 2012 17 641 519505 4815055 280 40
18:00:47 3/27/2012 3 27 2012 18 671 520575 4815059 277 40
14:00:56 1/23/2009 1 23 2009 14 635 520809 4815059 277 40
8:00:24 12/19/2010 12 19 2010 8 654 519780 4815056 279 40
12:00:48 4/29/2011 4 29 2011 12 657 519952 4815057 279 40
2:00:54 12/10/2010 12 10 2010 2 657 519382 4815055 280 40
22:00:52 12/8/2010 12 8 2010 22 657 519453 4815056 280 40
14:00:57 4/6/2010 4 6 2010 14 657 520674 4815059 277 40
8:00:55 12/5/2010 12 5 2010 8 653 520737 4815060 277 40
8:01:03 3/28/2012 3 28 2012 8 657 520184 4815058 278 40
11:31:17 2/26/2013 2 26 2013 11 641 520831 4815060 276 40
22:00:53 4/18/2012 4 18 2012 22 672 520870 4815060 276 40
12:00:47 3/3/2011 3 3 2011 12 641 520554 4815059 277 40
20:00:48 2/22/2014 2 22 2014 20 916 520803 4815060 277 40
8:00:12 3/6/2011 3 6 2011 8 650 520814 4815060 277 40
10:00:51 2/11/2012 2 11 2012 10 657 520948 4815061 276 40
6:22:43 12/31/2013 12 31 2013 6 657 519653 4815057 279 40
0:42:13 2/16/2013 2 16 2013 0 641 519606 4815057 280 40
10:00:54 2/9/2011 2 9 2011 10 653 520799 4815061 277 40
6:46:47 1/7/2014 1 7 2014 6 657 519430 4815057 280 40
6:00:36 4/11/2011 4 11 2011 6 657 520947 4815061 276 40
20:00:54 2/22/2014 2 22 2014 20 909 520801 4815061 277 40
10:00:45 12/28/2010 12 28 2010 10 654 519806 4815058 279 40
22:00:23 2/14/2009 2 14 2009 22 635 520652 4815061 277 40
18:44:25 4/3/2014 4 3 2014 18 657 520037 4815059 278 40
22:00:55 11/28/2011 11 28 2011 22 655 520658 4815061 277 40
18:18:14 12/29/2013 12 29 2013 18 657 519437 4815057 280 40
0:00:40 12/25/2010 12 25 2010 0 653 519367 4815057 280 40
16:00:52 2/13/2012 2 13 2012 16 657 520876 4815062 276 40
14:00:51 12/3/2010 12 3 2010 14 650 520044 4815059 278 40
4:01:57 3/13/2013 3 13 2013 4 677 520642 4815061 277 40
8:00:48 2/22/2009 2 22 2009 8 635 519957 4815059 279 40
12:00:24 2/12/2011 2 12 2011 12 647 520011 4815059 279 40
12:00:50 4/22/2010 4 22 2010 12 656 520164 4815060 278 40
16:00:42 4/13/2011 4 13 2011 16 657 519846 4815059 279 40
8:00:36 3/31/2010 3 31 2010 8 655 520645 4815062 277 40
12:00:56 3/29/2009 3 29 2009 12 640 520653 4815062 277 40
16:00:42 4/18/2012 4 18 2012 16 665 520369 4815061 278 40
10:00:23 3/17/2013 3 17 2013 10 658 520728 4815062 277 40
14:00:36 12/9/2010 12 9 2010 14 646 519794 4815060 279 40
12:00:54 3/1/2012 3 1 2012 12 657 521067 4815063 276 40
4:00:53 4/11/2011 4 11 2011 4 667 520937 4815063 276 40
16:00:53 3/3/2011 3 3 2011 16 647 520681 4815062 277 40
10:00:34 4/11/2011 4 11 2011 10 641 520586 4815062 277 40
12:00:54 2/23/2012 2 23 2012 12 657 520165 4815061 278 40
12:00:54 12/9/2013 12 9 2013 12 671 521673 4815066 274 40
8:00:54 4/11/2011 4 11 2011 8 657 520941 4815063 276 40
16:00:48 3/2/2011 3 2 2011 16 641 519657 4815060 279 40
4:00:49 4/11/2011 4 11 2011 4 657 520944 4815063 276 40
20:00:23 3/16/2012 3 16 2012 20 658 519726 4815060 279 40
18:18:14 2/9/2013 2 9 2013 18 641 519508 4815059 280 40
4:00:50 11/23/2010 11 23 2010 4 801 520564 4815062 277 40
22:00:42 3/21/2012 3 21 2012 22 658 519723 4815060 279 40
18:00:48 12/3/2013 12 3 2013 18 914 519743 4815060 279 40



5:02:43 12/22/2012 12 22 2012 5 641 519715 4815060 279 40
8:01:23 2/7/2009 2 7 2009 8 635 520951 4815064 276 40
18:00:42 12/18/2010 12 18 2010 18 653 519798 4815060 279 40
12:00:49 12/30/2011 12 30 2011 12 657 520009 4815061 279 40
14:00:54 1/28/2011 1 28 2011 14 653 520933 4815064 276 40
6:51:56 3/6/2014 3 6 2014 6 657 520814 4815064 277 40
14:00:23 11/22/2010 11 22 2010 14 639 519751 4815061 279 40
18:00:56 12/28/2010 12 28 2010 18 653 519520 4815060 280 40
16:00:40 1/15/2012 1 15 2012 16 657 519797 4815061 279 40
16:00:32 1/31/2010 1 31 2010 16 646 520101 4815062 278 40
22:00:50 12/24/2010 12 24 2010 22 653 519376 4815060 280 40
18:00:53 3/25/2012 3 25 2012 18 641 520991 4815065 276 40
6:00:54 3/20/2011 3 20 2011 6 653 520813 4815064 277 40
10:00:31 4/9/2010 4 9 2010 10 643 520709 4815064 277 40
2:00:52 4/18/2011 4 18 2011 2 657 519406 4815060 280 40
10:00:53 3/24/2012 3 24 2012 10 663 520267 4815063 278 40
2:00:56 3/27/2011 3 27 2011 2 653 521346 4815066 275 40
12:00:23 3/30/2012 3 30 2012 12 657 520014 4815062 279 40
8:00:55 3/27/2011 3 27 2011 8 641 520863 4815065 276 40
14:00:24 2/15/2009 2 15 2009 14 635 520310 4815063 278 40
6:01:02 1/8/2010 1 8 2010 6 646 521066 4815066 276 40
0:00:44 11/29/2011 11 29 2011 0 655 520674 4815064 277 40
12:00:54 2/18/2013 2 18 2013 12 671 520238 4815063 278 40
8:00:56 4/11/2011 4 11 2011 8 667 520935 4815065 276 40
16:00:44 3/28/2010 3 28 2010 16 657 520286 4815063 278 40
8:00:49 1/8/2010 1 8 2010 8 646 521028 4815066 276 40
0:00:28 12/12/2013 12 12 2013 0 914 519796 4815062 279 40
18:00:56 4/3/2009 4 3 2009 18 640 521128 4815066 276 40
14:00:43 4/14/2011 4 14 2011 14 657 520343 4815064 278 40
2:00:55 3/29/2011 3 29 2011 2 657 521283 4815067 275 40
8:00:53 4/3/2010 4 3 2010 8 654 520744 4815065 277 40
2:00:53 5/5/2009 5 5 2009 2 646 519732 4815062 279 40
0:00:53 12/11/2010 12 11 2010 0 657 519710 4815062 279 40
0:00:51 2/17/2011 2 17 2011 0 647 520334 4815064 278 40
22:01:17 4/13/2012 4 13 2012 22 657 521201 4815067 276 40
12:00:10 3/31/2009 3 31 2009 12 637 520572 4815065 277 40
0:01:40 4/7/2010 4 7 2010 0 657 521436 4815068 275 40
10:00:42 11/25/2010 11 25 2010 10 657 519900 4815063 279 40
16:00:47 4/21/2012 4 21 2012 16 657 519802 4815063 279 40
18:00:55 12/5/2013 12 5 2013 18 914 521465 4815068 275 40
2:00:55 3/30/2009 3 30 2009 2 641 521315 4815068 275 40
10:00:53 3/17/2009 3 17 2009 10 639 519897 4815064 279 40
18:00:42 3/3/2009 3 3 2009 18 635 520236 4815065 278 40
20:00:23 3/21/2012 3 21 2012 20 658 519711 4815063 279 40
8:00:47 3/12/2011 3 12 2011 8 654 520791 4815067 277 40
10:00:54 2/7/2009 2 7 2009 10 635 520952 4815067 276 40
16:00:37 4/11/2010 4 11 2010 16 656 520326 4815065 278 40
2:00:54 5/5/2011 5 5 2011 2 657 521448 4815069 275 40
14:00:55 2/17/2011 2 17 2011 14 647 520640 4815066 277 40
22:00:49 12/22/2010 12 22 2010 22 653 519443 4815063 280 40
18:00:44 11/23/2010 11 23 2010 18 640 521191 4815068 276 40
14:00:42 3/13/2013 3 13 2013 14 658 520562 4815066 277 40
12:00:51 2/25/2014 2 25 2014 12 916 520311 4815066 278 40
14:00:59 3/19/2009 3 19 2009 14 641 520272 4815066 278 40



4:00:44 3/28/2012 3 28 2012 4 681 519929 4815065 279 40
18:52:56 12/3/2013 12 3 2013 18 657 519770 4815064 279 40
2:00:47 2/22/2010 2 22 2010 2 641 520583 4815067 277 40
17:02:25 1/20/2013 1 20 2013 17 641 519630 4815064 279 40
0:00:56 4/14/2012 4 14 2012 0 657 521197 4815069 276 40
4:00:54 2/22/2010 2 22 2010 4 641 520582 4815067 277 40
10:00:54 2/14/2009 2 14 2009 10 635 520690 4815068 277 40
18:00:49 12/22/2010 12 22 2010 18 653 519449 4815064 280 40
6:00:42 3/20/2011 3 20 2011 6 647 520872 4815069 276 40
14:00:54 12/28/2010 12 28 2010 14 655 519845 4815066 279 40
0:00:47 12/23/2010 12 23 2010 0 654 519684 4815065 279 40
11:15:47 4/21/2013 4 21 2013 11 657 519786 4815065 279 40
18:00:53 12/10/2010 12 10 2010 18 657 519730 4815065 279 40
4:00:53 4/1/2011 4 1 2011 4 653 521679 4815071 274 40
18:01:32 5/5/2009 5 5 2009 18 640 519892 4815066 279 40
10:59:24 2/18/2013 2 18 2013 10 641 520596 4815068 277 40
18:00:48 2/19/2011 2 19 2011 18 653 520131 4815067 278 40
16:00:55 3/3/2011 3 3 2011 16 641 520558 4815068 277 40
14:00:53 3/31/2009 3 31 2009 14 647 520660 4815069 277 40
18:00:54 12/3/2010 12 3 2010 18 650 520699 4815069 277 40
4:00:47 3/15/2013 3 15 2013 4 679 521338 4815071 275 40
18:00:54 3/25/2011 3 25 2011 18 647 521061 4815070 276 40
16:01:23 2/27/2009 2 27 2009 16 635 520906 4815070 276 40
23:09:26 12/23/2012 12 23 2012 23 641 519668 4815066 279 40
12:00:53 12/28/2010 12 28 2010 12 655 519778 4815066 279 40
8:00:41 3/13/2013 3 13 2013 8 658 520808 4815069 277 40
14:00:40 3/3/2011 3 3 2011 14 641 520563 4815069 277 40
8:00:54 3/11/2011 3 11 2011 8 657 520888 4815070 276 40
18:00:53 12/23/2010 12 23 2010 18 641 519775 4815067 279 40
10:00:41 4/8/2011 4 8 2011 10 667 520826 4815070 276 40
16:00:14 1/26/2009 1 26 2009 16 635 519525 4815066 280 40
14:00:15 3/1/2011 3 1 2011 14 654 519929 4815067 279 40
14:00:20 3/9/2009 3 9 2009 14 635 520555 4815069 277 40
0:00:48 2/22/2009 2 22 2009 0 635 519903 4815067 279 40
4:00:44 3/22/2012 3 22 2012 4 658 520140 4815068 278 40
22:00:54 12/10/2010 12 10 2010 22 657 519737 4815067 279 40
6:00:47 3/11/2011 3 11 2011 6 657 520894 4815070 276 40
16:01:14 4/25/2010 4 25 2010 16 657 520086 4815068 278 40
18:00:54 1/26/2009 1 26 2009 18 635 519499 4815066 280 40
8:00:41 4/16/2012 4 16 2012 8 657 520698 4815070 277 40
16:00:48 2/15/2009 2 15 2009 16 635 520328 4815069 278 40
8:00:55 3/27/2012 3 27 2012 8 671 520655 4815070 277 40
18:00:21 12/8/2010 12 8 2010 18 657 519939 4815068 279 40
18:12:17 3/25/2014 3 25 2014 18 657 520822 4815070 276 40
22:00:53 3/26/2012 3 26 2012 22 679 520935 4815071 276 40
6:00:47 2/22/2009 2 22 2009 6 635 519920 4815068 279 40
10:00:56 2/20/2010 2 20 2010 10 641 520764 4815070 277 40
6:00:48 3/16/2009 3 16 2009 6 635 520137 4815068 278 40
12:01:18 4/17/2012 4 17 2012 12 674 519980 4815068 279 40
2:00:48 4/8/2011 4 8 2011 2 667 520945 4815071 276 40
22:00:20 3/16/2011 3 16 2011 22 653 520336 4815069 278 40
4:00:52 11/19/2010 11 19 2010 4 654 520731 4815070 277 40
10:00:53 3/3/2011 3 3 2011 10 657 520108 4815069 278 40
1:12:47 1/15/2014 1 15 2014 1 657 519395 4815067 280 40



2:00:54 4/6/2010 4 6 2010 2 654 519837 4815068 279 40
10:00:53 12/28/2010 12 28 2010 10 655 519730 4815068 279 40
8:00:53 3/17/2009 3 17 2009 8 639 520673 4815071 277 40
22:00:47 2/8/2010 2 8 2010 22 646 521034 4815072 276 40
2:00:48 12/12/2013 12 12 2013 2 914 519782 4815068 279 40
18:01:11 2/20/2012 2 20 2012 18 665 520955 4815072 276 40
6:00:54 3/15/2013 3 15 2013 6 679 521331 4815073 275 40
14:00:55 2/24/2014 2 24 2014 14 914 520673 4815071 277 40
16:00:54 2/12/2011 2 12 2011 16 647 520019 4815069 278 40
6:00:54 2/22/2010 2 22 2010 6 641 520586 4815071 277 40
12:00:22 3/31/2009 3 31 2009 12 643 520564 4815071 277 40
8:00:53 3/12/2011 3 12 2011 8 641 520784 4815071 277 40
8:01:11 4/16/2012 4 16 2012 8 674 520619 4815071 277 40
14:00:42 2/2/2009 2 2 2009 14 634 520862 4815072 276 40
18:01:13 3/19/2011 3 19 2011 18 641 521087 4815073 276 40
11:04:55 1/21/2013 1 21 2013 11 641 519677 4815068 279 40
17:30:48 4/25/2013 4 25 2013 17 657 520137 4815070 278 40
7:24:55 2/16/2014 2 16 2014 7 657 520053 4815070 278 40
0:00:53 3/27/2011 3 27 2011 0 657 521470 4815075 275 40
18:00:48 5/5/2010 5 5 2010 18 657 520942 4815073 276 40
4:00:48 3/11/2014 3 11 2014 4 914 520595 4815072 277 40
8:00:53 3/29/2012 3 29 2012 8 673 520635 4815072 277 40
12:00:54 3/9/2009 3 9 2009 12 635 520590 4815072 277 40
12:00:29 3/31/2009 3 31 2009 12 647 520658 4815072 277 40
22:00:48 1/29/2012 1 29 2012 22 657 519479 4815069 280 40
18:00:41 3/25/2012 3 25 2012 18 657 520805 4815073 277 40
14:00:50 3/31/2009 3 31 2009 14 643 520574 4815073 277 40
0:00:53 3/6/2011 3 6 2011 0 641 521323 4815075 275 40
2:00:37 3/22/2012 3 22 2012 2 658 520133 4815072 278 40
10:00:54 3/21/2011 3 21 2011 10 657 520534 4815073 277 40
6:33:24 1/3/2014 1 3 2014 6 657 519663 4815070 279 40
4:00:39 12/30/2010 12 30 2010 4 653 519381 4815070 280 40
18:00:48 2/24/2009 2 24 2009 18 635 520712 4815074 277 40
5:10:14 12/24/2012 12 24 2012 5 641 519723 4815071 279 40
6:00:50 3/28/2012 3 28 2012 6 681 519929 4815071 279 40
22:00:24 12/2/2009 12 2 2009 22 638 520039 4815072 278 40
18:00:47 3/1/2011 3 1 2011 18 641 519895 4815071 279 40
14:00:18 3/29/2009 3 29 2009 14 640 520660 4815074 277 40
2:00:33 1/10/2012 1 10 2012 2 657 519839 4815071 279 40
2:00:27 2/22/2009 2 22 2009 2 635 519907 4815072 279 40
18:01:06 3/9/2014 3 9 2014 18 914 519897 4815072 279 40
2:00:34 11/23/2010 11 23 2010 2 801 520562 4815074 277 40
17:05:25 1/21/2013 1 21 2013 17 641 519619 4815071 279 40
16:00:53 3/23/2012 3 23 2012 16 674 520010 4815072 279 40
20:00:56 3/4/2012 3 4 2012 20 657 520997 4815075 276 40
18:00:54 2/8/2010 2 8 2010 18 646 521031 4815075 276 40
6:00:32 3/13/2013 3 13 2013 6 679 520809 4815075 277 40
0:00:55 12/10/2010 12 10 2010 0 657 519390 4815071 280 40
4:00:55 4/10/2011 4 10 2011 4 647 520203 4815073 278 40
6:00:56 3/11/2014 3 11 2014 6 914 520589 4815074 277 40
14:00:42 4/1/2010 4 1 2010 14 656 520626 4815074 277 40
2:01:48 1/26/2012 1 26 2012 2 641 519492 4815071 280 40
16:00:48 4/23/2012 4 23 2012 16 657 520630 4815074 277 40
10:00:38 4/29/2010 4 29 2010 10 640 520161 4815073 278 40



0:00:54 2/16/2009 2 16 2009 0 635 520175 4815073 278 40
10:01:17 3/18/2013 3 18 2013 10 677 521095 4815076 276 40
18:00:38 2/13/2012 2 13 2012 18 657 520884 4815075 276 40
13:49:25 4/21/2014 4 21 2014 13 657 519776 4815072 279 40
20:00:47 3/6/2012 3 6 2012 20 658 521246 4815077 275 40
2:01:23 3/18/2012 3 18 2012 2 641 519729 4815072 279 40
14:00:47 2/15/2014 2 15 2014 14 671 520987 4815076 276 40
18:00:42 3/30/2014 3 30 2014 18 914 520143 4815074 278 40
10:00:38 4/12/2011 4 12 2011 10 641 520286 4815074 278 40
10:01:11 4/17/2012 4 17 2012 10 674 519978 4815073 279 40
12:00:23 12/21/2010 12 21 2010 12 655 520980 4815077 276 40
2:00:48 3/28/2011 3 28 2011 2 650 521410 4815078 275 40
5:14:26 1/24/2013 1 24 2013 5 641 519316 4815072 280 40
18:00:54 2/13/2013 2 13 2013 18 657 520987 4815077 276 40
6:01:23 12/12/2013 12 12 2013 6 914 519782 4815073 279 40
12:00:55 4/12/2011 4 12 2011 12 641 520295 4815075 278 40
4:00:54 4/8/2011 4 8 2011 4 641 521019 4815077 276 40
17:44:42 3/1/2013 3 1 2013 17 641 519623 4815073 279 40
17:33:43 4/26/2013 4 26 2013 17 657 520133 4815075 278 40
6:00:08 4/6/2011 4 6 2011 6 653 520656 4815076 277 40
18:00:47 4/12/2011 4 12 2011 18 667 519377 4815072 280 40
16:00:48 3/25/2009 3 25 2009 16 643 519868 4815074 279 40
10:00:36 3/21/2013 3 21 2013 10 663 520695 4815076 277 40
10:02:25 1/28/2013 1 28 2013 10 657 519682 4815073 279 40
2:00:52 4/7/2013 4 7 2013 2 679 521394 4815079 275 40
0:00:54 2/8/2010 2 8 2010 0 646 521040 4815078 276 40
0:00:49 4/5/2011 4 5 2011 0 653 519927 4815074 279 40
10:00:41 3/22/2012 3 22 2012 10 658 520175 4815075 278 40
8:00:26      2/21/2009       2       21      2009    8       635     520119  4815075 278     40
18:00:52        2/20/2011       2       20      2011    18      641     520980  4815078 276     40
6:00:55 4/8/2011        4       8       2011    6       667     520949  4815078 276     40
4:00:41 3/11/2011       3       11      2011    4       657     520887  4815078 276     40
2:00:24 3/17/2011       3       17      2011    2       641     520650  4815077 277     40
8:01:18 1/21/2013       1       21      2013    8       675     521195  4815079 276     40
0:00:33 11/24/2010      11      24      2010    0       647     521026  4815078 276     40
22:00:47        3/28/2011       3       28      2011    22      641     521060  4815078 276     40
18:00:18        3/16/2011       3       16      2011    18      653     520358  4815076 278     40
18:00:30        12/28/2010      12      28      2010    18      654     519718  4815074 279     40
14:00:48        3/9/2014        3       9       2014    14      909     519920  4815075 279     40
16:00:49        2/2/2009        2       2       2009    16      634     520864  4815078 276     40
12:00:47        1/30/2012       1       30      2012    12      657     519550  4815074 280     40
6:01:24 3/17/2009       3       17      2009    6       639     520727  4815078 277     40
12:00:54        2/21/2011       2       21      2011    12      653     520582  4815078 277     40
18:00:46        12/24/2010      12      24      2010    18      653     519406  4815074 280     40
12:00:53        2/27/2009       2       27      2009    12      635     520786  4815078 277     40
4:00:47 4/10/2012       4       10      2012    4       665     520127  4815076 278     40
20:00:33        12/29/2011      12      29      2011    20      658     520894  4815079 276     40
0:00:56 3/17/2011       3       17      2011    0       641     520646  4815078 277     40
16:00:57        3/9/2014        3       9       2014    16      909     519921  4815076 279     40
4:58:55 12/21/2012      12      21      2012    4       641     519775  4815076 279     40
22:00:54        4/9/2011        4       9       2011    22      667     519956  4815076 279     40
6:00:42 4/8/2011        4       8       2011    6       641     521017  4815080 276     40
14:00:53        1/30/2012       1       30      2012    14      657     519550  4815075 280     40
14:00:21        2/11/2013       2       11      2013    14      658     520833  4815079 276     40



5:53:42 4/30/2013       4       30      2013    5       657     520983  4815080 276     40
14:00:31        2/21/2011       2       21      2011    14      653     520592  4815078 277     40
20:00:48        4/20/2012       4       20      2012    20      657     519763  4815076 279     40
22:00:42        4/1/2010        4       1       2010    22      654     519986  4815077 279     40
6:00:48 3/22/2012       3       22      2012    6       658     520129  4815077 278     40
18:00:42 3/24/2012 3 24 2012 18 673 520633 4815079 277 40
2:00:48 11/24/2010 11 24 2010 2 647 521017 4815080 276 40
18:00:49 1/26/2009 1 26 2009 18 635 519417 4815076 280 40
0:00:53 12/9/2013 12 9 2013 0 671 520608 4815079 277 40
22:00:54 3/16/2011 3 16 2011 22 641 520647 4815079 277 40
18:00:50 12/22/2010 12 22 2010 18 654 519660 4815076 279 40
14:00:41 3/18/2011 3 18 2011 14 641 520035 4815077 278 40
12:00:54 1/23/2012 1 23 2012 12 657 519649 4815076 279 40
4:00:55 4/8/2011 4 8 2011 4 647 521017 4815080 276 40
10:00:37 1/30/2012 1 30 2012 10 657 519550 4815076 280 40
20:00:48 1/29/2012 1 29 2012 20 657 519476 4815076 280 40
18:00:54 2/9/2013 2 9 2013 18 657 519642 4815077 279 40
18:01:50 3/20/2012 3 20 2012 18 641 520320 4815079 278 40
10:00:55 3/22/2013 3 22 2013 10 658 520669 4815080 277 40
18:00:53 3/5/2011 3 5 2011 18 641 521251 4815082 275 40
2:00:56 4/7/2010 4 7 2010 2 657 521472 4815082 275 40
4:00:53 4/13/2011 4 13 2011 4 667 520264 4815079 278 40
18:00:20 3/22/2012 3 22 2012 18 663 520659 4815080 277 40
18:01:17 12/1/2011 12 1 2011 18 655 520089 4815078 278 40
17:26:56 4/24/2013 4 24 2013 17 657 520111 4815078 278 40
12:00:55 3/19/2014 3 19 2014 12 914 520143 4815079 278 40
16:00:54 3/1/2011 3 1 2011 16 654 519912 4815078 279 40
2:01:24 3/11/2011 3 11 2011 2 641 521196 4815082 276 40
22:00:30 2/21/2009 2 21 2009 22 635 519906 4815078 279 40
8:00:53 2/19/2013 2 19 2013 8 671 520234 4815079 278 40
2:01:23 3/28/2013 3 28 2013 2 657 521310 4815082 275 40
2:00:53 1/28/2013 1 28 2013 2 657 519391 4815077 280 40
14:00:50 3/30/2012 3 30 2012 14 657 520026 4815078 278 40
8:00:48 12/11/2010 12 11 2010 8 657 519732 4815078 279 40
2:01:41 5/7/2009 5 7 2009 2 639 520985 4815081 276 40
16:00:44 3/25/2011 3 25 2011 16 641 520587 4815080 277 40
12:00:47 4/1/2010 4 1 2010 12 657 520681 4815081 277 40
2:00:48 3/12/2013 3 12 2013 2 657 519664 4815078 279 40
4:00:40 3/16/2009 3 16 2009 4 635 520138 4815079 278 40
18:00:31 3/16/2011 3 16 2011 18 641 520665 4815081 277 40
8:00:44 4/16/2010 4 16 2010 8 657 520530 4815081 277 40
14:00:48 1/23/2012 1 23 2012 14 657 519648 4815078 279 40
10:00:53 1/31/2010 1 31 2010 10 646 520156 4815080 278 40
4:00:42 4/8/2011 4 8 2011 4 667 520946 4815082 276 40
2:00:56 3/21/2012 3 21 2012 2 665 519970 4815079 279 40
4:00:25 12/12/2013 12 12 2013 4 914 519781 4815079 279 40
8:00:54 3/6/2012 3 6 2012 8 657 520882 4815082 276 40
0:00:53 4/16/2012 4 16 2012 0 674 521156 4815083 276 40
18:24:56 4/27/2014 4 27 2014 18 657 519827 4815079 279 40
2:00:50 1/20/2012 1 20 2012 2 658 519762 4815079 279 40
2:00:54 4/14/2012 4 14 2012 2 674 521240 4815083 275 40
22:00:47 2/15/2009 2 15 2009 22 635 520175 4815080 278 40
6:00:43 1/18/2011 1 18 2011 6 653 520934 4815083 276 40
13:03:49 1/12/2014 1 12 2014 13 657 519679 4815079 279 40



10:00:48 2/28/2009 2 28 2009 10 635 520883 4815083 276 40
4:00:16 4/7/2010 4 7 2010 4 657 521475 4815085 275 40
18:00:40 12/24/2010 12 24 2010 18 653 519400 4815078 280 40
22:00:56 12/9/2010 12 9 2010 22 653 520049 4815080 278 40
0:01:12 4/14/2013 4 14 2013 0 671 521057 4815084 276 40
18:00:26 4/7/2011 4 7 2011 18 657 520214 4815081 278 40
10:00:53 1/23/2012 1 23 2012 10 657 519653 4815079 279 40
18:00:25 3/31/2011 3 31 2011 18 641 520767 4815083 277 40
10:00:54 3/12/2011 3 12 2011 10 657 520767 4815083 277 40
2:00:26 4/10/2012 4 10 2012 2 665 520119 4815081 278 40
8:00:53 4/9/2010 4 9 2010 8 643 520714 4815083 277 40
6:00:33 4/8/2011 4 8 2011 6 647 521016 4815084 276 40
14:00:25 12/31/2011 12 31 2011 14 658 520116 4815081 278 40
18:00:41 12/4/2010 12 4 2010 18 801 520752 4815083 277 40
12:00:54 3/18/2011 3 18 2011 12 641 520036 4815081 278 40
18:00:53 5/5/2010 5 5 2010 18 640 521029 4815084 276 40
6:26:53 4/28/2014 4 28 2014 6 657 519794 4815081 279 40
2:00:42 3/29/2012 3 29 2012 2 665 520990 4815084 276 40
6:00:56 3/26/2009 3 26 2009 6 641 521205 4815085 276 40
20:00:48 3/19/2012 3 19 2012 20 665 520767 4815084 277 40
10:00:42 3/29/2009 3 29 2009 10 640 520635 4815083 277 40
18:00:53 12/9/2010 12 9 2010 18 653 520049 4815082 278 40
11:38:11 1/30/2013 1 30 2013 11 641 519646 4815081 279 40
2:00:24 12/24/2010 12 24 2010 2 653 519384 4815080 280 40
18:00:54 2/21/2009 2 21 2009 18 635 519908 4815082 279 40
16:01:08 4/10/2012 4 10 2012 16 657 519915 4815082 279 40
22:00:53 1/31/2009 1 31 2009 22 634 520711 4815084 277 40
18:00:54 1/31/2009 1 31 2009 18 634 520714 4815084 277 40
10:00:27 2/21/2010 2 21 2010 10 641 520576 4815084 277 40
16:00:54 3/22/2012 3 22 2012 16 663 520647 4815084 277 40
6:01:23 3/17/2009 3 17 2009 6 641 520743 4815085 277 40
12:00:44 3/31/2009 3 31 2009 12 639 520591 4815084 277 40
6:00:54 12/23/2010 12 23 2010 6 641 519756 4815082 279 40
8:00:53 4/8/2011 4 8 2011 8 641 520761 4815085 277 40
10:00:50 3/22/2012 3 22 2012 10 657 520282 4815084 278 40
6:00:54 12/30/2010 12 30 2010 6 653 519389 4815081 280 40
14:00:56 3/3/2009 3 3 2009 14 635 520253 4815084 278 40
18:00:47 4/9/2011 4 9 2011 18 667 520090 4815084 278 40
18:00:48 1/23/2013 1 23 2013 18 658 519776 4815083 279 40
10:00:41 4/11/2011 4 11 2011 10 657 520728 4815086 277 40
12:00:29 3/30/2009 3 30 2009 12 640 521081 4815087 276 40
14:00:54 4/2/2009 4 2 2009 14 643 520644 4815086 277 40
18:00:50 3/1/2011 3 1 2011 18 654 519894 4815083 279 40
16:00:22 2/20/2010 2 20 2010 16 641 520783 4815086 277 40
12:01:12 2/24/2014 2 24 2014 12 916 520667 4815086 277 40
4:00:52 11/23/2010 11 23 2010 4 638 520753 4815087 277 40
10:00:47 4/17/2012 4 17 2012 10 672 520014 4815084 279 40
18:00:49 2/21/2009 2 21 2009 18 635 519915 4815084 279 40
8:00:48 12/23/2010 12 23 2010 8 641 519759 4815084 279 40
0:00:41 1/23/2011 1 23 2011 0 653 520656 4815087 277 40
22:00:44 3/22/2012 3 22 2012 22 658 519759 4815084 279 40
6:00:47 4/4/2010 4 4 2010 6 801 519770 4815084 279 40
8:00:50 3/27/2011 3 27 2011 8 647 520840 4815087 276 40
17:09:18 4/19/2013 4 19 2013 17 657 520109 4815085 278 40



14:00:44 2/11/2013 2 11 2013 14 671 520823 4815087 276 40
22:01:17 1/25/2013 1 25 2013 22 675 520912 4815088 276 40
20:00:24 12/31/2011 12 31 2011 20 658 520573 4815087 277 40
4:00:42 3/4/2012 3 4 2012 4 657 520921 4815088 276 40
0:00:39 11/23/2010 11 23 2010 0 638 520721 4815088 277 40
22:00:53 4/13/2013 4 13 2013 22 671 521051 4815089 276 40
10:00:47 4/15/2008 4 15 2008 10 634 520552 4815087 277 40
6:00:53 3/31/2010 3 31 2010 6 655 520910 4815088 276 40
10:00:47 2/27/2009 2 27 2009 10 635 520892 4815088 276 40
6:00:56 3/26/2009 3 26 2009 6 643 521050 4815089 276 40
18:00:53 1/21/2012 1 21 2012 18 657 519408 4815084 280 40
10:00:43 1/30/2013 1 30 2013 10 658 519645 4815085 279 40
6:00:42 1/20/2012 1 20 2012 6 658 519758 4815085 279 40
4:00:24 1/20/2012 1 20 2012 4 658 519750 4815085 279 40
12:00:37 2/11/2013 2 11 2013 12 671 520828 4815089 276 40
6:00:54 3/21/2013 3 21 2013 6 677 520837 4815089 276 40
18:00:41 12/16/2013 12 16 2013 18 658 519931 4815086 279 40
4:00:53 3/26/2009 3 26 2009 4 643 521052 4815090 276 40
12:00:47 4/1/2010 4 1 2010 12 656 520626 4815088 277 40
16:00:21 1/21/2012 1 21 2012 16 658 519786 4815086 279 40
6:00:54 4/15/2012 4 15 2012 6 672 521327 4815091 275 40
2:00:41 3/23/2012 3 23 2012 2 658 519821 4815086 279 40
8:00:54 1/20/2012 1 20 2012 8 658 519770 4815086 279 40
8:00:41 12/31/2011 12 31 2011 8 657 519931 4815087 279 40
18:21:18 12/30/2013 12 30 2013 18 657 519611 4815086 280 40
6:00:54 3/16/2009 3 16 2009 6 641 520151 4815087 278 40
18:01:24 3/15/2012 3 15 2012 18 641 520329 4815088 278 40
8:00:53 4/15/2008 4 15 2008 8 634 520555 4815089 277 40
14:00:42 2/19/2012 2 19 2012 14 657 520964 4815090 276 40
2:00:49 4/18/2012 4 18 2012 2 665 520087 4815087 278 40
12:00:23 2/18/2013 2 18 2013 12 658 520169 4815088 278 40
4:00:54 1/5/2012 1 5 2012 4 657 519394 4815086 280 40
14:01:00 3/27/2012 3 27 2012 14 673 520489 4815089 277 40
2:00:53 4/16/2009 4 16 2009 2 639 521247 4815091 275 40
6:00:53 4/1/2011 4 1 2011 6 653 521647 4815093 274 40
20:00:18 3/24/2012 3 24 2012 20 665 520792 4815090 277 40
4:00:47 3/4/2011 3 4 2011 4 647 520705 4815090 277 40
0:00:56 12/24/2010 12 24 2010 0 653 519380 4815086 280 40
12:00:56 3/30/2010 3 30 2010 12 646 520035 4815088 278 40
16:00:42 3/3/2009 3 3 2009 16 635 520269 4815089 278 40
12:00:31 3/29/2009 3 29 2009 12 647 520947 4815091 276 40
22:00:41 12/22/2010 12 22 2010 22 654 519685 4815087 279 40
2:00:30 1/30/2011 1 30 2011 2 653 521614 4815093 275 40
2:00:54 1/5/2012 1 5 2012 2 657 519426 4815087 280 40
18:00:27 12/22/2010 12 22 2010 18 654 519686 4815088 279 40
2:00:49 12/23/2010 12 23 2010 2 654 519719 4815088 279 40
2:01:47 4/10/2011 4 10 2011 2 647 520018 4815089 278 40
4:00:56 3/16/2009 3 16 2009 4 641 520154 4815090 278 40
22:00:25 2/15/2014 2 15 2014 22 914 519582 4815088 280 40
6:00:47 3/4/2011 3 4 2011 6 647 520705 4815092 277 40
4:00:53 4/1/2011 4 1 2011 4 657 520785 4815092 277 40
18:00:25 3/31/2011 3 31 2011 18 657 520776 4815092 277 40
12:00:44 1/30/2013 1 30 2013 12 675 519826 4815089 279 40
2:00:55 3/21/2012 3 21 2012 2 641 520137 4815090 278 40



0:00:41 3/26/2012 3 26 2012 0 657 521017 4815093 276 40
6:00:41 2/14/2013 2 14 2013 6 658 521001 4815093 276 40
20:00:46 2/8/2012 2 8 2012 20 657 521099 4815093 276 40
4:00:47 2/22/2009 2 22 2009 4 635 519909 4815090 279 40
8:00:48 4/16/2012 4 16 2012 8 672 520632 4815092 277 40
22:01:18 4/15/2012 4 15 2012 22 674 521165 4815094 276 40
16:00:53 4/1/2010 4 1 2010 16 654 519987 4815090 279 40
12:00:53 4/20/2013 4 20 2013 12 679 520086 4815091 278 40
22:00:55 1/28/2012 1 28 2012 22 657 519441 4815089 280 40
18:00:50 2/8/2012 2 8 2012 18 657 521100 4815094 276 40
0:00:47 1/5/2012 1 5 2012 0 657 519393 4815089 280 40
8:00:54 1/23/2011 1 23 2011 8 653 520694 4815093 277 40
22:01:24 2/8/2012 2 8 2012 22 657 521100 4815094 276 40
8:00:49 12/7/2010 12 7 2010 8 646 520514 4815092 277 40
8:00:54 12/10/2009 12 10 2009 8 646 520768 4815093 277 40
2:00:54 4/1/2011 4 1 2011 2 657 520785 4815093 277 40
18:00:30 3/10/2011 3 10 2011 18 641 521260 4815095 275 40
11:01:53 1/20/2013 1 20 2013 11 641 519694 4815090 279 40
4:00:53 1/22/2012 1 22 2012 4 657 519367 4815089 280 40
2:00:56 2/9/2012 2 9 2012 2 657 521104 4815095 276 40
22:00:50 3/31/2011 3 31 2011 22 657 520783 4815094 277 40
6:00:48 3/4/2012 3 4 2012 6 657 520929 4815094 276 40
6:00:53 2/27/2009 2 27 2009 6 635 520930 4815094 276 40
8:00:47 3/4/2012 3 4 2012 8 657 520931 4815094 276 40
8:00:48 3/25/2012 3 25 2012 8 658 520305 4815093 278 40
18:00:41 3/28/2012 3 28 2012 18 671 520523 4815093 277 40
16:00:54 4/11/2013 4 11 2013 16 671 520264 4815093 278 40
12:00:53 3/12/2013 3 12 2013 12 679 520995 4815095 276 40
14:00:42 3/2/2011 3 2 2011 14 657 519692 4815091 279 40
18:00:48 3/25/2011 3 25 2011 18 641 521057 4815095 276 40
16:00:42 1/26/2009 1 26 2009 16 634 519884 4815092 279 40
0:00:42 11/23/2010 11 23 2010 0 639 520853 4815095 276 40
16:00:52 12/28/2010 12 28 2010 16 654 519732 4815091 279 40
8:00:44 12/15/2010 12 15 2010 8 654 520265 4815093 278 40
8:00:42 3/27/2011 3 27 2011 8 653 520830 4815095 276 40
2:01:14 5/24/2010 5 24 2010 2 639 520697 4815095 277 40
4:00:35 2/9/2012 2 9 2012 4 657 521109 4815096 276 40
2:00:54 1/23/2011 1 23 2011 2 653 520695 4815095 277 40
18:00:48 1/4/2011 1 4 2011 18 639 519389 4815091 280 40
0:01:17 1/3/2012 1 3 2012 0 657 519667 4815092 279 40
14:00:28 3/8/2009 3 8 2009 14 635 520047 4815093 278 40
0:39:44 1/5/2014 1 5 2014 0 657 519429 4815091 280 40
8:01:03 2/15/2014 2 15 2014 8 914 520615 4815095 277 40
10:00:57 2/17/2013 2 17 2013 10 671 520760 4815095 277 40
2:00:41 3/29/2012 3 29 2012 2 681 520988 4815096 276 40
14:00:35 2/12/2011 2 12 2011 14 647 520043 4815093 278 40
6:35:12 2/14/2013 2 14 2013 6 641 520998 4815097 276 40
2:01:17 3/22/2012 3 22 2012 2 641 520336 4815095 278 40
4:00:53 11/21/2010 11 21 2010 4 639 520929 4815097 276 40
0:00:20 4/1/2011 4 1 2011 0 657 520782 4815096 277 40
2:00:48 4/3/2009 4 3 2009 2 637 520944 4815097 276 40
22:00:50 3/20/2012 3 20 2012 22 665 519939 4815094 279 40
6:00:54 1/23/2011 1 23 2011 6 653 520687 4815096 277 40
18:00:43 12/10/2010 12 10 2010 18 657 519584 4815093 280 40



16:00:42 3/30/2012 3 30 2012 16 657 520022 4815094 278 40
0:00:23 3/21/2012 3 21 2012 0 665 519935 4815094 279 40
14:00:48 2/12/2011 2 12 2011 14 653 520036 4815094 278 40
12:00:47 3/3/2009 3 3 2009 12 635 520254 4815095 278 40
12:00:54 1/24/2011 1 24 2011 12 655 519760 4815094 279 40
8:00:42 12/23/2010 12 23 2010 8 654 519749 4815094 279 40
8:00:54 2/27/2009 2 27 2009 8 635 520904 4815097 276 40
8:00:56 3/17/2013 3 17 2013 8 671 520774 4815097 277 40
2:00:47 4/19/2012 4 19 2012 2 671 521255 4815099 275 40
10:00:55 2/14/2013 2 14 2013 10 657 520917 4815098 276 40
0:00:53 2/9/2012 2 9 2012 0 657 521112 4815099 276 40
8:00:38 11/22/2010 11 22 2010 8 650 520554 4815097 277 40
8:00:43 2/14/2013 2 14 2013 8 658 520994 4815099 276 40
10:00:51 1/29/2013 1 29 2013 10 665 519677 4815095 279 40
18:00:26 4/15/2011 4 15 2011 18 657 520236 4815096 278 40
12:00:33 2/25/2011 2 25 2011 12 641 520780 4815098 277 40
4:00:54 2/14/2013 2 14 2013 4 658 520998 4815099 276 40
18:00:53 1/6/2012 1 6 2012 18 657 519929 4815095 279 40
20:00:47 3/20/2012 3 20 2012 20 665 519943 4815096 279 40
20:00:42 1/28/2012 1 28 2012 20 657 519441 4815094 280 40
8:00:54 3/30/2010 3 30 2010 8 639 520637 4815098 277 40
10:00:21 4/11/2011 4 11 2011 10 667 520717 4815098 277 40
12:00:54 2/10/2012 2 10 2012 12 657 520943 4815099 276 40
2:00:41 1/27/2009 1 27 2009 2 635 519425 4815094 280 40
4:00:55 1/23/2011 1 23 2011 4 653 520692 4815098 277 40
12:00:43 2/18/2012 2 18 2012 12 657 520862 4815099 276 40
18:00:28 12/2/2011 12 2 2011 18 655 520543 4815098 277 40
20:00:53 1/9/2012 1 9 2012 20 657 519938 4815096 279 40
12:00:47 2/17/2011 2 17 2011 12 647 520596 4815099 277 40
0:00:53 1/26/2013 1 26 2013 0 675 520932 4815100 276 40
22:00:56 12/8/2010 12 8 2010 22 646 519928 4815097 279 40
20:00:55 3/16/2012 3 16 2012 20 665 520721 4815099 277 40
16:03:04 12/9/2013 12 9 2013 16 671 521720 4815102 274 40
10:00:42 3/30/2010 3 30 2010 10 639 520634 4815099 277 40
6:00:41 4/14/2011 4 14 2011 6 647 519678 4815096 279 40
12:00:53 2/26/2012 2 26 2012 12 657 521140 4815101 276 40
18:00:51 3/21/2011 3 21 2011 18 647 520827 4815100 276 40
14:00:47 12/19/2010 12 19 2010 14 653 519933 4815097 279 40
16:00:53 2/21/2011 2 21 2011 16 653 520568 4815099 277 40
4:00:48 3/28/2012 3 28 2012 4 674 519945 4815098 279 40
18:01:04 12/23/2010 12 23 2010 18 653 519387 4815096 280 40
6:00:53 3/13/2013 3 13 2013 6 677 520682 4815100 277 40
10:00:53 2/27/2012 2 27 2012 10 657 521083 4815101 276 40
4:00:55 3/21/2011 3 21 2011 4 641 519393 4815096 280 40
8:00:44 1/24/2011 1 24 2011 8 653 520768 4815101 277 40
20:00:56 12/16/2013 12 16 2013 20 908 520951 4815101 276 40
4:21:21 4/6/2013 4 6 2013 4 657 520712 4815101 277 40
14:00:39 4/1/2010 4 1 2010 14 657 520673 4815101 277 40
22:00:24 1/26/2009 1 26 2009 22 635 519421 4815097 280 40
10:00:51 2/26/2009 2 26 2009 10 635 520854 4815101 276 40
8:00:42 3/6/2011 3 6 2011 8 655 520770 4815101 277 40
8:00:42 3/22/2013 3 22 2013 8 677 520703 4815101 277 40
0:00:41 12/23/2010 12 23 2010 0 653 519357 4815097 280 40
4:00:41 4/3/2009 4 3 2009 4 637 520946 4815102 276 40



0:00:55 3/29/2011 3 29 2011 0 641 521064 4815102 276 40
17:23:14 4/23/2013 4 23 2013 17 657 520099 4815099 278 40
12:00:41 3/2/2011 3 2 2011 12 641 519905 4815099 279 40
8:00:50 11/22/2010 11 22 2010 8 801 520226 4815100 278 40
2:00:47 3/25/2012 3 25 2012 2 665 520170 4815100 278 40
14:00:55 12/19/2010 12 19 2010 14 654 519741 4815098 279 40
14:00:39 12/18/2010 12 18 2010 14 655 520004 4815099 279 40
6:00:54 4/12/2011 4 12 2011 6 667 520148 4815100 278 40
16:00:23 12/3/2010 12 3 2010 16 646 519993 4815099 279 40
0:00:56 2/10/2012 2 10 2012 0 657 520944 4815102 276 40
12:01:23 1/31/2011 1 31 2011 12 653 519666 4815098 279 40
2:01:39 4/11/2011 4 11 2011 2 667 520924 4815102 276 40
12:00:44 2/22/2009 2 22 2009 12 635 521027 4815103 276 40
0:00:42 1/23/2012 1 23 2012 0 657 519366 4815098 280 40
20:00:24 2/15/2014 2 15 2014 20 914 519563 4815098 280 40
14:00:54 3/30/2014 3 30 2014 14 679 520932 4815103 276 40
18:33:23 2/13/2013 2 13 2013 18 641 521051 4815103 276 40
18:00:42 12/23/2010 12 23 2010 18 653 519393 4815098 280 40
18:29:18 2/28/2014 2 28 2014 18 657 520846 4815103 276 40
2:00:41 5/1/2011 5 1 2011 2 657 520837 4815103 276 40
5:34:47 12/30/2012 12 30 2012 5 641 519720 4815099 279 40
18:00:41 4/3/2009 4 3 2009 18 643 521157 4815104 276 40
4:01:06 4/15/2012 4 15 2012 4 672 521314 4815105 275 40
16:00:56 12/9/2010 12 9 2010 16 646 519674 4815100 279 40
0:00:39 1/27/2009 1 27 2009 0 635 519420 4815099 280 40
16:00:36 12/19/2010 12 19 2010 16 654 519725 4815100 279 40
18:00:53 2/21/2012 2 21 2012 18 657 520044 4815101 278 40
2:00:48 3/24/2012 3 24 2012 2 674 519633 4815100 279 40
2:00:54 1/26/2013 1 26 2013 2 675 520931 4815104 276 40
16:00:53 4/8/2012 4 8 2012 16 657 519935 4815101 279 40
8:00:54 2/22/2010 2 22 2010 8 641 520563 4815103 277 40
20:00:54 2/9/2012 2 9 2012 20 657 520947 4815104 276 40
8:00:41 3/28/2011 3 28 2011 8 665 520832 4815104 276 40
14:00:53 2/18/2013 2 18 2013 14 671 520228 4815102 278 40
6:00:54 2/15/2010 2 15 2010 6 641 521140 4815105 276 40
6:00:53 4/3/2009 4 3 2009 6 637 520943 4815105 276 40
10:00:54 3/11/2011 3 11 2011 10 657 520857 4815105 276 40
10:00:44 1/30/2013 1 30 2013 10 657 519654 4815102 279 40
10:01:54 2/27/2012 2 27 2012 10 641 521090 4815106 276 40
20:01:19 4/16/2013 4 16 2013 20 679 521186 4815106 276 40
14:00:24 12/3/2010 12 3 2010 14 646 519998 4815103 279 40
10:01:14 3/3/2011 3 3 2011 10 654 520120 4815103 278 40
22:00:53 1/9/2012 1 9 2012 22 657 519929 4815103 279 40
10:00:40 2/8/2009 2 8 2009 10 634 520950 4815106 276 40
2:00:48 4/10/2009 4 10 2009 2 639 521609 4815108 275 40
22:00:54 1/21/2012 1 21 2012 22 657 519408 4815101 280 40
14:01:03 3/27/2011 3 27 2011 14 665 520770 4815106 277 40
12:01:04 2/19/2013 2 19 2013 12 671 520635 4815105 277 40
4:00:56 3/21/2011 3 21 2011 4 653 519394 4815102 280 40
14:01:28 5/1/2010 5 1 2010 14 657 519953 4815103 279 40
14:00:41 1/19/2011 1 19 2011 14 653 520766 4815106 277 40
13:37:56 3/19/2014 3 19 2014 13 657 520013 4815104 279 40
14:00:55 3/23/2012 3 23 2012 14 674 520044 4815104 278 40
16:01:47 4/3/2009 4 3 2009 16 640 520636 4815106 277 40



6:01:23 1/22/2012 1 22 2012 6 657 519379 4815102 280 40
22:00:51 12/7/2010 12 7 2010 22 657 519390 4815102 280 40
8:00:56 12/23/2010 12 23 2010 8 653 519743 4815103 279 40
16:00:53 1/18/2013 1 18 2013 16 675 520205 4815104 278 40
18:00:54 4/16/2008 4 16 2008 18 632 520971 4815107 276 40
12:00:47 2/18/2011 2 18 2011 12 653 520534 4815106 277 40
6:00:44 3/28/2012 3 28 2012 6 674 519942 4815104 279 40
8:00:53 2/25/2014 2 25 2014 8 916 520783 4815107 277 40
9:00:25 4/3/2010 4 3 2010 9 801 520702 4815107 277 40
10:00:52 2/25/2014 2 25 2014 10 916 520665 4815107 277 40
18:00:50 12/7/2010 12 7 2010 18 657 519385 4815103 280 40
0:25:18 1/1/2014 1 1 2014 0 657 519487 4815103 280 40
8:00:53 4/19/2010 4 19 2010 8 643 520131 4815105 278 40
6:00:53 4/11/2011 4 11 2011 6 641 520560 4815107 277 40
16:00:44 1/31/2010 1 31 2010 16 647 519883 4815105 279 40
4:00:47 4/11/2011 4 11 2011 4 641 520555 4815107 277 40
22:00:55 3/28/2012 3 28 2012 22 672 520882 4815108 276 40
12:00:53 3/13/2013 3 13 2013 12 658 520485 4815107 277 40
16:00:49 2/22/2009 2 22 2009 16 635 520957 4815108 276 40
10:00:41 2/14/2013 2 14 2013 10 658 520932 4815109 276 40
8:00:54 4/11/2011 4 11 2011 8 641 520560 4815108 277 40
10:00:49 12/27/2011 12 27 2011 10 658 520586 4815108 277 40
4:00:39 12/23/2010 12 23 2010 4 654 519746 4815105 279 40
18:00:48 12/28/2010 12 28 2010 18 654 519707 4815105 279 40
12:00:32 1/31/2010 1 31 2010 12 646 520116 4815106 278 40
0:26:25 2/28/2014 2 28 2014 0 657 521072 4815109 276 40
12:00:25 3/17/2012 3 17 2012 12 665 519888 4815106 279 40
6:00:56 12/23/2010 12 23 2010 6 654 519744 4815106 279 40
20:00:31 1/21/2012 1 21 2012 20 657 519409 4815105 280 40
22:00:53 2/7/2010 2 7 2010 22 646 521040 4815110 276 40
0:00:33 1/22/2012 1 22 2012 0 657 519419 4815105 280 40
22:00:41 12/23/2010 12 23 2010 22 653 519385 4815105 280 40
22:58:13 12/20/2012 12 20 2012 22 641 519806 4815106 279 40
4:00:53 2/13/2014 2 13 2014 4 914 520483 4815109 277 40
10:00:53 3/13/2009 3 13 2009 10 635 520244 4815108 278 40
11:53:17 2/3/2013 2 3 2013 11 641 520842 4815110 276 40
22:00:54 12/9/2010 12 9 2010 22 646 519395 4815106 280 40
2:00:38 3/12/2011 3 12 2011 2 641 521252 4815111 275 40
14:00:39 2/22/2009 2 22 2009 14 635 520956 4815110 276 40
14:00:48 3/12/2009 3 12 2009 14 635 520237 4815108 278 40
12:00:42 1/29/2011 1 29 2011 12 653 521050 4815111 276 40
10:00:53 12/16/2010 12 16 2010 10 653 520097 4815108 278 40
2:00:54 1/7/2012 1 7 2012 2 657 519434 4815106 280 40
4:00:54 2/25/2014 2 25 2014 4 916 520780 4815110 277 40
12:17:25 2/9/2013 2 9 2013 12 641 520094 4815108 278 40
6:00:53 3/3/2011 3 3 2011 6 654 520033 4815108 278 40
18:00:53 4/18/2013 4 18 2013 18 679 520075 4815108 278 40
18:00:55 12/17/2012 12 17 2012 18 674 520856 4815111 276 40
12:00:56 12/16/2010 12 16 2010 12 653 520095 4815108 278 40
10:00:54 2/23/2009 2 23 2009 10 635 521031 4815111 276 40
10:00:44 3/18/2009 3 18 2009 10 641 520547 4815110 277 40
4:00:53 2/15/2010 2 15 2010 4 641 521145 4815112 276 40
20:00:51 3/10/2014 3 10 2014 20 914 520073 4815109 278 40
0:00:44 3/27/2011 3 27 2011 0 641 521264 4815112 275 40



19:04:56 3/9/2014 3 9 2014 19 657 519838 4815108 279 40
4:00:41 12/23/2010 12 23 2010 4 641 519748 4815108 279 40
1:03:26 4/9/2014 4 9 2014 1 657 521335 4815113 275 40
12:00:47 12/14/2010 12 14 2010 12 657 520034 4815109 278 40
14:00:23 2/10/2012 2 10 2012 14 657 520947 4815112 276 40
2:00:53 12/26/2010 12 26 2010 2 653 519676 4815108 279 40
16:00:37 12/19/2010 12 19 2010 16 653 519904 4815109 279 40
8:00:53 2/13/2014 2 13 2014 8 914 520491 4815111 277 40
0:00:53 2/14/2013 2 14 2013 0 671 521112 4815113 276 40
8:00:53 4/25/2010 4 25 2010 8 656 520099 4815110 278 40
12:00:49 2/27/2009 2 27 2009 12 634 520867 4815112 276 40
2:01:56 2/25/2014 2 25 2014 2 916 520772 4815112 277 40
6:00:38 2/25/2014 2 25 2014 6 916 520782 4815112 277 40
19:17:55 2/14/2014 2 14 2014 19 657 520196 4815110 278 40
0:00:47 3/21/2012 3 21 2012 0 657 519956 4815109 279 40
10:00:32 4/9/2010 4 9 2010 10 657 520711 4815112 277 40
22:00:48 3/20/2012 3 20 2012 22 657 519955 4815110 279 40
2:00:53 4/8/2011 4 8 2011 2 647 521055 4815113 276 40
0:09:12 12/27/2013 12 27 2013 0 657 519392 4815108 280 40
18:24:24 12/31/2013 12 31 2013 18 657 519485 4815109 280 40
12:00:24 3/10/2012 3 10 2012 12 657 520651 4815112 277 40
10:00:09 2/22/2009 2 22 2009 10 635 520149 4815111 278 40
10:00:53 1/22/2011 1 22 2011 10 653 520862 4815113 276 40
10:00:54 3/6/2012 3 6 2012 10 657 520852 4815113 276 40
20:01:25 12/10/2013 12 10 2013 20 917 520847 4815113 276 40
12:00:44 3/15/2013 3 15 2013 12 679 519995 4815111 279 40
2:00:29 11/24/2010 11 24 2010 2 657 520884 4815113 276 40
22:00:50 12/4/2010 12 4 2010 22 654 521076 4815114 276 40
10:01:02 1/26/2009 1 26 2009 10 634 519999 4815111 279 40
18:00:53 1/3/2010 1 3 2010 18 640 520476 4815113 277 40
14:00:44 4/15/2011 4 15 2011 14 654 520580 4815113 277 40
8:00:42 11/22/2010 11 22 2010 8 654 520116 4815112 278 40
16:00:42 3/15/2011 3 15 2011 16 653 520150 4815112 278 40
2:00:56 3/21/2012 3 21 2012 2 657 519953 4815111 279 40
10:00:25 3/4/2011 3 4 2011 10 647 520715 4815114 277 40
18:00:41 4/15/2011 4 15 2011 18 654 521012 4815115 276 40
6:00:50 2/28/2009 2 28 2009 6 635 520851 4815114 276 40
2:00:53 2/13/2014 2 13 2014 2 914 520488 4815113 277 40
0:00:43 2/2/2009 2 2 2009 0 635 520514 4815114 277 40
10:00:47 4/11/2011 4 11 2011 10 647 520602 4815114 277 40
16:00:42 12/27/2011 12 27 2011 16 657 520160 4815113 278 40
4:00:53 12/26/2010 12 26 2010 4 653 519681 4815112 279 40
14:00:27 2/18/2012 2 18 2012 14 657 520865 4815115 276 40
2:00:48 3/29/2011 3 29 2011 2 641 521075 4815116 276 40
4:00:23 2/28/2009 2 28 2009 4 635 520861 4815115 276 40
20:00:54 3/20/2012 3 20 2012 20 657 519958 4815113 279 40
12:00:40 2/21/2011 2 21 2011 12 641 520585 4815115 277 40
22:01:07 1/19/2012 1 19 2012 22 657 519431 4815111 280 40
16:01:12 4/8/2011 4 8 2011 16 647 521079 4815116 276 40
14:00:53 12/14/2010 12 14 2010 14 657 520038 4815113 278 40
6:00:42 4/21/2012 4 21 2012 6 657 519905 4815113 279 40
12:00:41 3/17/2011 3 17 2011 12 659 520041 4815113 278 40
18:01:25 2/22/2010 2 22 2010 18 641 520981 4815116 276 40
16:00:56 2/13/2013 2 13 2013 16 658 521026 4815116 276 40



18:00:54 1/21/2011 1 21 2011 18 653 520868 4815116 276 40
16:00:54 2/12/2014 2 12 2014 16 671 520629 4815115 277 40
16:00:35 11/26/2011 11 26 2011 16 655 519848 4815113 279 40
2:00:42 2/10/2012 2 10 2012 2 657 520945 4815116 276 40
10:00:26 3/17/2013 3 17 2013 10 671 520760 4815116 277 40
18:00:53 4/12/2009 4 12 2009 18 634 521139 4815117 276 40
8:00:44 3/16/2012 3 16 2012 8 658 520266 4815115 278 40
22:00:48 2/9/2012 2 9 2012 22 657 520960 4815117 276 40
14:00:47 2/13/2013 2 13 2013 14 658 520904 4815117 276 40
6:00:53 4/10/2009 4 10 2009 6 639 521612 4815119 275 40
10:00:50 3/30/2010 3 30 2010 10 643 520573 4815116 277 40
0:00:44 12/1/2011 12 1 2011 0 655 520736 4815116 277 40
4:00:56 3/11/2011 3 11 2011 4 641 520918 4815117 276 40
2:00:56 12/1/2011 12 1 2011 2 655 520735 4815117 277 40
8:00:53 3/11/2011 3 11 2011 8 641 520918 4815117 276 40
0:00:47 3/29/2012 3 29 2012 0 672 520978 4815118 276 40
14:00:56 2/17/2014 2 17 2014 14 671 521076 4815118 276 40
14:00:54 1/31/2010 1 31 2010 14 646 520106 4815115 278 40
10:00:53 3/30/2013 3 30 2013 10 657 519890 4815115 279 40
12:00:47 2/13/2013 2 13 2013 12 658 520905 4815118 276 40
10:00:24 2/27/2009 2 27 2009 10 634 520959 4815118 276 40
2:00:53 3/13/2013 3 13 2013 2 657 520858 4815118 276 40
10:00:47 12/14/2010 12 14 2010 10 657 520032 4815115 278 40
14:01:11 3/30/2014 3 30 2014 14 917 520977 4815118 276 40
6:00:51 3/20/2011 3 20 2011 6 657 520862 4815118 276 40
18:00:43 3/19/2013 3 19 2013 18 657 520778 4815118 277 40
4:00:10 1/27/2009 1 27 2009 4 635 519412 4815114 280 40
8:00:40 2/26/2009 2 26 2009 8 632 520869 4815118 276 40
6:00:41 3/11/2011 3 11 2011 6 641 520911 4815118 276 40
14:00:54 2/26/2009 2 26 2009 14 632 520982 4815119 276 40
18:00:44 2/1/2009 2 1 2009 18 635 520489 4815117 277 40
8:00:41 2/28/2009 2 28 2009 8 635 520847 4815118 276 40
16:00:44 4/3/2009 4 3 2009 16 643 520611 4815118 277 40
6:02:14 2/12/2010 2 12 2010 6 641 521232 4815120 275 40
18:00:54 2/12/2014 2 12 2014 18 671 520625 4815118 277 40
12:01:24 2/24/2014 2 24 2014 12 671 520710 4815118 277 40
12:00:47 4/6/2010 4 6 2010 12 657 520626 4815118 277 40
10:00:42 2/18/2011 2 18 2011 10 647 520663 4815118 277 40
18:00:42 4/19/2012 4 19 2012 18 665 520091 4815117 278 40
12:00:53 12/29/2010 12 29 2010 12 655 519719 4815116 279 40
2:00:55 12/23/2010 12 23 2010 2 653 519372 4815115 280 40
2:00:22 12/29/2010 12 29 2010 2 654 519381 4815115 280 40
8:00:48 3/15/2009 3 15 2009 8 639 520583 4815119 277 40
22:00:56 12/3/2010 12 3 2010 22 657 519412 4815115 280 40
18:00:50 11/21/2010 11 21 2010 18 657 519853 4815117 279 40
22:00:47 12/28/2010 12 28 2010 22 653 519436 4815116 280 40
6:00:53 2/13/2014 2 13 2014 6 914 520478 4815119 277 40
14:00:50 11/26/2011 11 26 2011 14 655 519841 4815117 279 40
6:30:49 3/1/2014 3 1 2014 6 657 520857 4815120 276 40
8:00:53 3/30/2009 3 30 2009 8 640 520784 4815120 277 40
16:00:23 1/28/2009 1 28 2009 16 635 520925 4815121 276 40
4:00:53 4/10/2009 4 10 2009 4 639 521604 4815123 275 40
16:55:18 4/15/2013 4 15 2013 16 657 520658 4815120 277 40
18:00:44 2/2/2009 2 2 2009 18 634 520827 4815120 276 40



10:02:04 2/25/2010 2 25 2010 10 641 520988 4815121 276 40
12:00:42 2/28/2011 2 28 2011 12 641 521073 4815121 276 40
10:00:56 3/26/2011 3 26 2011 10 653 520560 4815120 277 40
22:00:53 12/28/2010 12 28 2010 22 654 519889 4815118 279 40
18:00:56 12/2/2009 12 2 2009 18 638 519765 4815118 279 40
4:01:18 1/21/2013 1 21 2013 4 675 521151 4815122 276 40
10:00:53 2/12/2014 2 12 2014 10 671 520733 4815121 277 40
14:00:50 3/15/2013 3 15 2013 14 679 520037 4815119 278 40
0:00:45 3/20/2012 3 20 2012 0 665 521050 4815122 276 40
18:00:47 1/27/2013 1 27 2013 18 657 519482 4815117 280 40
6:01:04 12/8/2013 12 8 2013 6 908 521014 4815122 276 40
2:01:39 2/25/2014 2 25 2014 2 671 520676 4815121 277 40
8:00:53 4/28/2011 4 28 2011 8 665 520098 4815119 278 40
18:00:34 2/1/2009 2 1 2009 18 635 520510 4815121 277 40
0:00:53 2/13/2014 2 13 2014 0 914 520484 4815121 277 40
10:00:48 12/6/2010 12 6 2010 10 657 519966 4815119 279 40
4:00:33 11/28/2011 11 28 2011 4 655 520888 4815122 276 40
2:00:12 11/24/2010 11 24 2010 2 654 520901 4815122 276 40
4:00:42 3/26/2009 3 26 2009 4 641 521243 4815123 275 40
12:24:25 4/27/2014 4 27 2014 12 657 519832 4815119 279 40
4:00:53 2/25/2014 2 25 2014 4 909 521638 4815125 274 40
18:00:41 12/3/2010 12 3 2010 18 657 519406 4815118 280 40
10:01:06 4/28/2011 4 28 2011 10 665 520104 4815120 278 40
8:01:54 3/28/2012 3 28 2012 8 665 520308 4815121 278 40
10:00:49 3/11/2011 3 11 2011 10 641 520918 4815123 276 40
18:00:54 4/3/2011 4 3 2011 18 657 519869 4815120 279 40
2:00:54 12/15/2010 12 15 2010 2 654 520630 4815122 277 40
14:00:54 12/28/2010 12 28 2010 14 641 519900 4815120 279 40
16:00:23 3/10/2011 3 10 2011 16 647 521094 4815124 276 40
22:00:54 2/12/2014 2 12 2014 22 914 520471 4815122 277 40
12:53:56 1/9/2014 1 9 2014 12 657 519873 4815120 279 40
12:01:13 11/28/2011 11 28 2011 12 655 519851 4815121 279 40
6:00:53 3/30/2009 3 30 2009 6 640 520782 4815123 277 40
6:00:54 3/11/2011 3 11 2011 6 647 520893 4815124 276 40
2:00:54 12/22/2010 12 22 2010 2 653 519384 4815119 280 40
14:00:45 2/3/2013 2 3 2013 14 671 520857 4815124 276 40
14:00:43 12/27/2011 12 27 2011 14 657 520174 4815122 278 40
10:00:49 2/9/2012 2 9 2012 10 657 521083 4815125 276 40
0:00:53 4/7/2010 4 7 2010 0 654 521496 4815126 275 40
12:00:44 2/21/2011 2 21 2011 12 647 520584 4815123 277 40
16:00:54 4/13/2012 4 13 2012 16 657 520274 4815122 278 40
6:00:11 4/1/2011 4 1 2011 6 654 520857 4815124 276 40
18:00:55 12/27/2010 12 27 2010 18 655 520465 4815123 277 40
4:00:53 3/3/2011 3 3 2011 4 654 520025 4815122 278 40
4:01:11 3/11/2011 3 11 2011 4 647 520891 4815125 276 40
16:00:44 3/2/2011 3 2 2011 16 654 519794 4815122 279 40
23:13:43 1/23/2013 1 23 2013 23 641 519349 4815120 280 40
23:03:14 1/20/2013 1 20 2013 23 641 519354 4815120 280 40
18:00:49 12/27/2010 12 27 2010 18 653 520454 4815124 277 40
8:00:55 3/30/2010 3 30 2010 8 643 520579 4815124 277 40
1:00:12 4/8/2014 4 8 2014 1 657 521257 4815126 275 40
2:00:57 3/29/2012 3 29 2012 2 672 521013 4815126 276 40
14:00:27 12/16/2010 12 16 2010 14 653 520075 4815123 278 40
12:00:53 1/24/2011 1 24 2011 12 653 519841 4815122 279 40



14:00:49 2/26/2012 2 26 2012 14 657 521148 4815126 276 40
20:00:41 1/19/2012 1 19 2012 20 657 519427 4815121 280 40
4:00:56 1/3/2010 1 3 2010 4 646 521117 4815126 276 40
4:00:52 1/18/2011 1 18 2011 4 653 520871 4815126 276 40
2:01:24 3/23/2012 3 23 2012 2 641 519652 4815122 279 40
6:06:55 12/26/2013 12 26 2013 6 657 519690 4815122 279 40
18:55:42 4/6/2014 4 6 2014 18 657 520808 4815126 277 40
12:01:28 2/23/2014 2 23 2014 12 671 520648 4815125 277 40
2:00:47 3/23/2013 3 23 2013 2 657 519607 4815122 280 40
10:00:50 4/16/2011 4 16 2011 10 801 520267 4815124 278 40
0:01:23 2/14/2013 2 14 2013 0 658 521125 4815127 276 40
22:00:54 12/27/2010 12 27 2010 22 655 520460 4815125 277 40
12:00:54 2/19/2013 2 19 2013 12 665 520560 4815126 277 40
14:00:44 2/21/2011 2 21 2011 14 647 520585 4815126 277 40
18:05:14 12/25/2013 12 25 2013 18 657 519446 4815122 280 40
22:00:50 1/22/2012 1 22 2012 22 657 519390 4815122 280 40
22:00:54 12/4/2010 12 4 2010 22 657 520095 4815124 278 40
22:00:41 3/21/2013 3 21 2013 22 658 519708 4815123 279 40
18:00:55 12/26/2010 12 26 2010 18 655 519613 4815123 279 40
18:00:54 4/17/2013 4 17 2013 18 679 520939 4815127 276 40
14:00:42 12/28/2010 12 28 2010 14 657 519892 4815124 279 40
18:00:48 12/19/2013 12 19 2013 18 658 520292 4815125 278 40
18:00:41 3/24/2012 3 24 2012 18 675 520646 4815126 277 40
18:00:54 3/22/2012 3 22 2012 18 641 519856 4815124 279 40
12:50:42 1/8/2014 1 8 2014 12 657 519746 4815124 279 40
18:00:44 3/30/2009 3 30 2009 18 647 521248 4815128 275 40
8:00:53 3/19/2014 3 19 2014 8 914 520570 4815126 277 40
2:00:54 3/3/2011 3 3 2011 2 654 520023 4815125 278 40
14:00:50 1/28/2009 1 28 2009 14 635 520878 4815127 276 40
2:00:55 11/23/2010 11 23 2010 2 638 520698 4815127 277 40
18:00:54 12/4/2010 12 4 2010 18 657 520092 4815125 278 40
1:18:43 2/15/2014 2 15 2014 1 657 520064 4815125 278 40
1:06:14 12/7/2013 12 7 2013 1 657 519858 4815125 279 40
4:00:53 4/29/2010 4 29 2010 4 657 520846 4815128 276 40
22:00:53 3/25/2012 3 25 2012 22 657 520888 4815128 276 40
12:00:23 4/6/2010 4 6 2010 12 656 520632 4815127 277 40
16:00:53 3/5/2012 3 5 2012 16 657 520948 4815128 276 40
12:00:53 3/21/2013 3 21 2013 12 663 520728 4815127 277 40
5:28:25 4/25/2013 4 25 2013 5 657 519837 4815125 279 40
11:10:55 12/24/2012 12 24 2012 11 641 519783 4815125 279 40
12:00:55 12/12/2010 12 12 2010 12 657 519860 4815125 279 40
2:00:53 3/29/2013 3 29 2013 2 657 519740 4815125 279 40
18:00:47 3/24/2012 3 24 2012 18 663 520671 4815128 277 40
8:00:24 12/18/2010 12 18 2010 8 655 519790 4815125 279 40
1:25:48 3/16/2014 3 16 2014 1 657 519810 4815125 279 40
22:00:27 2/1/2009 2 1 2009 22 635 520493 4815127 277 40
11:07:43 1/22/2013 1 22 2013 11 641 519884 4815125 279 40
10:00:48 12/19/2010 12 19 2010 10 653 520000 4815126 279 40
0:00:22 4/24/2010 4 24 2010 0 656 521346 4815130 275 40
14:00:41 11/28/2011 11 28 2011 14 655 519848 4815125 279 40
8:00:44 4/14/2010 4 14 2010 8 643 521455 4815131 275 40
12:00:28 4/29/2010 4 29 2010 12 657 520142 4815127 278 40
18:00:47 12/21/2010 12 21 2010 18 653 519389 4815124 280 40
22:00:53 4/16/2013 4 16 2013 22 679 521374 4815131 275 40



20:00:54 4/13/2013 4 13 2013 20 671 520865 4815129 276 40
18:00:54 3/28/2012 3 28 2012 18 641 520186 4815127 278 40
18:00:41 4/12/2013 4 12 2013 18 671 520649 4815129 277 40
18:00:55 2/12/2014 2 12 2014 18 914 520579 4815128 277 40
0:00:56 12/29/2010 12 29 2010 0 657 519496 4815125 280 40
18:01:19 2/13/2013 2 13 2013 18 671 521002 4815130 276 40
22:00:48 12/21/2010 12 21 2010 22 653 519389 4815125 280 40
22:00:53 12/26/2010 12 26 2010 22 655 519616 4815126 279 40
10:00:53 12/23/2010 12 23 2010 10 641 519856 4815127 279 40
0:00:42 3/22/2013 3 22 2013 0 658 519706 4815126 279 40
9:00:43 4/2/2010 4 2 2010 9 801 520609 4815129 277 40
18:00:24 4/2/2014 4 2 2014 18 914 519988 4815127 279 40
10:00:48 4/14/2011 4 14 2011 10 647 520113 4815128 278 40
17:47:12 4/28/2013 4 28 2013 17 657 520644 4815129 277 40
20:00:53 4/20/2012 4 20 2012 20 665 520796 4815130 277 40
4:00:50 11/22/2010 11 22 2010 4 639 520681 4815130 277 40
22:00:44 4/11/2011 4 11 2011 22 657 519762 4815127 279 40
16:00:36 2/17/2014 2 17 2014 16 671 521068 4815131 276 40
14:00:52 3/2/2011 3 2 2011 14 654 519793 4815127 279 40
16:00:24 4/24/2010 4 24 2010 16 656 520459 4815129 277 40
18:00:48 12/9/2010 12 9 2010 18 646 519444 4815126 280 40
8:00:44 4/19/2010 4 19 2010 8 657 520093 4815128 278 40
0:09:42 1/8/2013 1 8 2013 0 641 520702 4815130 277 40
20:00:52 3/22/2012 3 22 2012 20 658 519647 4815127 279 40
8:00:54 4/9/2010 4 9 2010 8 657 520720 4815130 277 40
17:59:21 3/5/2013 3 5 2013 17 641 521075 4815131 276 40
2:00:53 3/28/2012 3 28 2012 2 641 519648 4815127 279 40
16:00:41 2/21/2014 2 21 2014 16 679 520505 4815130 277 40
18:00:34 12/2/2009 12 2 2009 18 638 519757 4815127 279 40
18:00:43 12/9/2010 12 9 2010 18 646 519442 4815127 280 40
18:00:42 2/13/2013 2 13 2013 18 658 520997 4815131 276 40
10:00:47 3/28/2011 3 28 2011 10 641 520542 4815130 277 40
16:00:23 12/18/2010 12 18 2010 16 654 519897 4815128 279 40
10:00:56 2/22/2011 2 22 2011 10 641 520520 4815130 277 40
18:00:49 4/7/2011 4 7 2011 18 641 520978 4815131 276 40
8:00:53 4/25/2010 4 25 2010 8 657 520092 4815129 278 40
14:00:41 1/24/2011 1 24 2011 14 653 519841 4815128 279 40
18:00:23 12/9/2010 12 9 2010 18 657 519421 4815127 280 40
10:00:25 3/26/2011 3 26 2011 10 647 520493 4815130 277 40
17:12:12 12/24/2012 12 24 2012 17 641 519441 4815127 280 40
8:00:18 12/23/2010 12 23 2010 8 655 519836 4815128 279 40
22:00:48 3/27/2012 3 27 2012 22 681 519778 4815128 279 40
18:00:53 4/4/2008 4 4 2008 18 631 521670 4815134 274 40
2:00:55 1/22/2012 1 22 2012 2 657 519412 4815127 280 40
14:00:50 2/23/2012 2 23 2012 14 657 520097 4815129 278 40
16:00:48 1/3/2012 1 3 2012 16 657 519968 4815129 279 40
7:20:12 2/15/2014 2 15 2014 7 657 520058 4815129 278 40
6:00:42 12/18/2010 12 18 2010 6 654 519629 4815128 279 40
8:00:54 1/20/2012 1 20 2012 8 657 519793 4815129 279 40
4:00:25 11/21/2010 11 21 2010 4 650 520631 4815131 277 40
2:00:56 3/29/2012 3 29 2012 2 641 521026 4815133 276 40
8:00:48 12/22/2010 12 22 2010 8 653 519407 4815128 280 40
10:00:48 1/27/2013 1 27 2013 10 657 519998 4815130 279 40
16:00:41 12/3/2010 12 3 2010 16 641 519700 4815129 279 40



22:00:41 3/14/2012 3 14 2012 22 658 519880 4815130 279 40
2:02:17 1/27/2012 1 27 2012 2 641 519683 4815129 279 40
12:00:48 12/19/2010 12 19 2010 12 653 519999 4815130 279 40
6:00:54 1/7/2012 1 7 2012 6 657 519745 4815129 279 40
14:00:36 3/30/2010 3 30 2010 14 646 520084 4815130 278 40
12:00:44 2/3/2013 2 3 2013 12 658 520813 4815133 277 40
0:00:50 12/22/2010 12 22 2010 0 653 519383 4815129 280 40
16:00:47 4/24/2010 4 24 2010 16 643 520429 4815132 277 40
18:00:21 3/30/2009 3 30 2009 18 637 521137 4815134 276 40
12:00:41 3/23/2012 3 23 2012 12 674 520041 4815131 278 40
6:00:42 11/22/2010 11 22 2010 6 801 520560 4815132 277 40
10:00:53 3/22/2012 3 22 2012 10 665 520293 4815132 278 40
8:00:54 4/2/2014 4 2 2014 8 914 520582 4815133 277 40
0:00:47 3/28/2012 3 28 2012 0 681 519775 4815131 279 40
10:00:52 12/4/2010 12 4 2010 10 657 520060 4815131 278 40
18:00:42 3/22/2011 3 22 2011 18 653 520741 4815134 277 40
10:00:36 2/1/2009 2 1 2009 10 635 520838 4815134 276 40
12:00:53 3/24/2012 3 24 2012 12 657 520313 4815133 278 40
22:01:12 12/11/2013 12 11 2013 22 914 519800 4815131 279 40
12:00:55 2/6/2010 2 6 2010 12 647 520085 4815132 278 40
18:00:53 1/7/2013 1 7 2013 18 657 519998 4815132 279 40
22:00:53 4/9/2011 4 9 2011 22 641 519510 4815131 280 40
16:00:58 3/30/2014 3 30 2014 16 917 520831 4815135 276 40
0:00:30 11/24/2010 11 24 2010 0 640 520941 4815135 276 40
18:01:24 3/19/2011 3 19 2011 18 641 521274 4815136 275 40
12:00:41 4/2/2010 4 2 2010 12 801 520606 4815134 277 40
0:00:50 3/29/2012 3 29 2012 0 665 520979 4815135 276 40
0:48:56 1/8/2014 1 8 2014 0 657 519340 4815131 280 40
10:00:43 12/5/2011 12 5 2011 10 655 519798 4815132 279 40
4:00:55 2/25/2014 2 25 2014 4 671 520672 4815135 277 40
14:00:23 3/30/2009 3 30 2009 14 637 521039 4815136 276 40
18:00:49 12/27/2010 12 27 2010 18 655 520467 4815134 277 40
18:00:50 12/22/2010 12 22 2010 18 655 519734 4815132 279 40
0:01:23 4/17/2013 4 17 2013 0 679 521402 4815137 275 40
10:00:54 4/16/2012 4 16 2012 10 672 520456 4815134 277 40
2:00:54 4/10/2011 4 10 2011 2 641 519763 4815132 279 40
8:00:54 3/6/2010 3 6 2010 8 646 520911 4815136 276 40
12:18:18 4/25/2014 4 25 2014 12 657 519836 4815133 279 40
14:00:22 3/24/2012 3 24 2012 14 657 520048 4815133 278 40
5:33:42 1/29/2013 1 29 2013 5 641 519515 4815132 280 40
10:01:12 1/9/2014 1 9 2014 10 658 519854 4815133 279 40
12:00:48 3/19/2012 3 19 2012 12 665 520440 4815135 277 40
16:00:47 2/12/2014 2 12 2014 16 914 520585 4815135 277 40
14:00:41 4/15/2011 4 15 2011 14 667 520478 4815135 277 40
20:00:42 3/14/2012 3 14 2012 20 658 519852 4815133 279 40
18:00:42 3/5/2011 3 5 2011 18 653 520552 4815135 277 40
1:24:56 12/12/2013 12 12 2013 1 657 519402 4815132 280 40
12:00:47 3/12/2009 3 12 2009 12 635 520209 4815135 278 40
0:00:53 11/25/2010 11 25 2010 0 653 520677 4815136 277 40
18:00:50 12/27/2010 12 27 2010 18 654 520432 4815135 277 40
8:00:48 3/17/2013 3 17 2013 8 679 520830 4815137 276 40
10:01:11 4/1/2010 4 1 2010 10 647 520518 4815136 277 40
6:00:56 2/22/2012 2 22 2012 6 657 520563 4815136 277 40
8:00:53 1/22/2012 1 22 2012 8 657 519385 4815133 280 40



18:00:53 4/12/2011 4 12 2011 18 657 519794 4815134 279 40
19:01:55 3/8/2014 3 8 2014 19 657 519884 4815134 279 40
6:00:29 2/25/2014 2 25 2014 6 671 520678 4815137 277 40
4:00:32 3/21/2011 3 21 2011 4 657 520091 4815135 278 40
18:00:48 1/28/2009 1 28 2009 18 635 520968 4815138 276 40
22:00:45 4/14/2010 4 14 2010 22 646 521160 4815138 276 40
2:00:54 12/9/2013 12 9 2013 2 914 520656 4815137 277 40
12:32:11 2/13/2013 2 13 2013 12 641 520922 4815138 276 40
12:00:41 4/15/2011 4 15 2011 12 654 520660 4815137 277 40
11:43:26 3/1/2013 3 1 2013 11 641 519670 4815134 279 40
6:00:54 3/21/2011 3 21 2011 6 657 520093 4815136 278 40
8:00:47 2/25/2014 2 25 2014 8 671 520675 4815137 277 40
1:22:14 3/15/2014 3 15 2014 1 657 519928 4815135 279 40
6:00:42 4/1/2011 4 1 2011 6 647 520842 4815138 276 40
6:00:47 3/25/2012 3 25 2012 6 665 520100 4815136 278 40
0:00:26 12/18/2010 12 18 2010 0 654 519636 4815135 279 40
10:01:12 2/25/2014 2 25 2014 10 671 520674 4815138 277 40
18:15:56 4/24/2014 4 24 2014 18 657 520719 4815138 277 40
22:00:49 3/28/2012 3 28 2012 22 665 520762 4815138 277 40
12:00:37 12/4/2010 12 4 2010 12 657 520074 4815136 278 40
10:00:56 1/30/2013 1 30 2013 10 675 519710 4815135 279 40
18:00:42 4/13/2013 4 13 2013 18 671 520622 4815138 277 40
16:00:44 12/16/2010 12 16 2010 16 653 520074 4815137 278 40
14:00:21 2/3/2013 2 3 2013 14 658 520822 4815139 276 40
10:00:53 11/22/2010 11 22 2010 10 646 519988 4815136 279 40
8:00:42 3/21/2011 3 21 2011 8 657 520092 4815137 278 40
10:00:41 3/30/2009 3 30 2009 10 640 521042 4815140 276 40
10:00:41 3/6/2012 3 6 2012 10 658 520724 4815139 277 40
18:01:15 12/8/2010 12 8 2010 18 646 519945 4815136 279 40
12:00:34 11/26/2011 11 26 2011 12 655 519824 4815136 279 40
10:00:35 2/6/2010 2 6 2010 10 647 520081 4815137 278 40
8:00:31 1/26/2009 1 26 2009 8 634 519963 4815137 279 40
8:00:38 4/2/2010 4 2 2010 8 656 520744 4815139 277 40
18:00:17 4/23/2012 4 23 2012 18 657 520739 4815139 277 40
6:10:53 1/8/2013 1 8 2013 6 641 520920 4815140 276 40
12:00:55 3/18/2013 3 18 2013 12 658 520952 4815140 276 40
8:00:53 4/9/2010 4 9 2010 8 653 520865 4815140 276 40
4:00:53 3/25/2012 3 25 2012 4 665 520097 4815137 278 40
16:00:11 12/28/2010 12 28 2010 16 655 519667 4815136 279 40
16:00:24 4/9/2010 4 9 2010 16 656 520616 4815139 277 40
14:00:54 3/30/2009 3 30 2009 14 640 521094 4815141 276 40
14:00:53 3/28/2012 3 28 2012 14 665 520076 4815138 278 40
18:01:12 3/29/2012 3 29 2012 18 672 520822 4815140 276 40
18:00:44 12/21/2010 12 21 2010 18 653 519402 4815136 280 40
6:00:31 4/12/2011 4 12 2011 6 647 519817 4815137 279 40
10:00:46 4/28/2011 4 28 2011 10 657 520004 4815138 279 40
12:11:47 4/23/2014 4 23 2014 12 657 520085 4815138 278 40
18:00:47 2/19/2011 2 19 2011 18 647 520184 4815138 278 40
4:00:47 3/24/2012 3 24 2012 4 657 519702 4815137 279 40
6:00:41 4/30/2010 4 30 2010 6 657 520758 4815140 277 40
2:00:55 4/12/2010 4 12 2010 2 657 521151 4815142 276 40
0:00:42 4/12/2011 4 12 2011 0 657 519764 4815138 279 40
18:00:19 3/30/2012 3 30 2012 18 657 520001 4815139 279 40
16:01:11 2/28/2011 2 28 2011 16 654 520262 4815140 278 40



7:07:11 12/7/2013 12 7 2013 7 657 519898 4815139 279 40
6:00:53 11/28/2011 11 28 2011 6 655 520702 4815141 277 40
2:00:51 3/27/2011 3 27 2011 2 647 521528 4815144 275 40
2:00:54 2/22/2012 2 22 2012 2 657 520565 4815141 277 40
10:00:53 4/14/2011 4 14 2011 10 654 520101 4815140 278 40
16:00:53 12/12/2010 12 12 2010 16 650 520044 4815140 278 40
18:00:55 2/7/2010 2 7 2010 18 646 521012 4815143 276 40
20:00:56 4/22/2012 4 22 2012 20 657 520428 4815141 277 40
14:00:56 4/24/2010 4 24 2010 14 657 519920 4815139 279 40
4:00:24 4/12/2011 4 12 2011 4 667 520130 4815140 278 40
16:00:47 2/20/2014 2 20 2014 16 914 520716 4815142 277 40
18:00:47 4/8/2011 4 8 2011 18 667 521123 4815143 276 40
12:00:47 4/16/2012 4 16 2012 12 657 519933 4815140 279 40
2:00:48 3/24/2012 3 24 2012 2 657 519702 4815139 279 40
2:00:24 4/1/2011 4 1 2011 2 659 521155 4815143 276 40
10:00:48 12/12/2010 12 12 2010 10 657 519871 4815140 279 40
10:00:24 3/30/2012 3 30 2012 10 673 520396 4815141 278 40
6:00:24 1/8/2011 1 8 2011 6 653 521153 4815144 276 40
8:00:54 1/7/2012 1 7 2012 8 657 519822 4815140 279 40
14:01:18 3/22/2012 3 22 2012 14 657 520242 4815141 278 40
2:00:42 3/28/2014 3 28 2014 2 917 521460 4815145 275 40
12:00:42 12/19/2010 12 19 2010 12 654 519975 4815140 279 40
12:01:23 2/13/2013 2 13 2013 12 671 520969 4815144 276 40
14:00:53 4/17/2010 4 17 2010 14 656 520117 4815141 278 40
2:00:35 12/9/2013 12 9 2013 2 671 520631 4815143 277 40
6:38:24 1/15/2013 1 15 2013 6 641 519714 4815140 279 40
10:00:54 12/18/2010 12 18 2010 10 655 519884 4815141 279 40
16:00:24 4/2/2010 4 2 2010 16 656 520708 4815144 277 40
17:08:45 1/22/2013 1 22 2013 17 641 519842 4815141 279 40
10:01:11 3/17/2013 3 17 2013 10 679 520817 4815144 277 40
8:00:42 1/10/2012 1 10 2012 8 657 519883 4815141 279 40
18:01:12 3/17/2013 3 17 2013 18 677 521122 4815145 276 40
10:00:56 3/23/2011 3 23 2011 10 647 519883 4815142 279 40
8:00:47 3/3/2009 3 3 2009 8 634 520534 4815144 277 40
4:00:43 12/9/2013 12 9 2013 4 671 520638 4815144 277 40
18:00:26 3/28/2012 3 28 2012 18 674 519713 4815141 279 40
0:00:41 12/10/2010 12 10 2010 0 653 520752 4815145 277 40
10:00:53 12/19/2010 12 19 2010 10 654 519977 4815142 279 40
8:00:53 3/31/2009 3 31 2009 8 637 520733 4815145 277 40
8:00:23 2/22/2012 2 22 2012 8 657 520564 4815144 277 40
12:01:12 3/18/2013 3 18 2013 12 677 520888 4815145 276 40
18:00:49 4/27/2010 4 27 2010 18 656 519784 4815142 279 40
18:00:56 3/3/2009 3 3 2009 18 635 520144 4815143 278 40
8:00:49 3/3/2011 3 3 2011 8 654 520043 4815143 278 40
18:00:48 12/10/2010 12 10 2010 18 646 519730 4815142 279 40
2:01:24 3/25/2012 3 25 2012 2 641 520164 4815144 278 40
16:00:36 3/10/2009 3 10 2009 16 635 521063 4815147 276 40
16:00:45 3/23/2012 3 23 2012 16 663 519890 4815143 279 40
20:00:47 2/12/2014 2 12 2014 20 914 520472 4815145 277 40
0:00:47 2/16/2014 2 16 2014 0 914 519536 4815142 280 40
2:00:55 4/17/2008 4 17 2008 2 632 521313 4815148 275 40
6:00:49 12/18/2010 12 18 2010 6 655 519742 4815143 279 40
8:00:42 4/12/2011 4 12 2011 8 657 519813 4815143 279 40
0:00:53 4/10/2011 4 10 2011 0 641 519754 4815143 279 40



12:00:22 3/23/2011 3 23 2011 12 647 519858 4815144 279 40
2:01:02 4/18/2012 4 18 2012 2 671 520222 4815145 278 40
14:00:47 3/23/2012 3 23 2012 14 663 519870 4815144 279 40
12:00:54 2/9/2012 2 9 2012 12 657 521044 4815147 276 40
14:00:36 3/30/2010 3 30 2010 14 655 520130 4815145 278 40
10:00:33 3/30/2014 3 30 2014 10 914 520650 4815146 277 40
16:00:42 12/14/2010 12 14 2010 16 657 520029 4815144 278 40
4:00:42 2/22/2012 2 22 2012 4 657 520568 4815146 277 40
12:00:48 3/30/2014 3 30 2014 12 917 520946 4815147 276 40
12:00:56 3/30/2010 3 30 2010 12 655 520112 4815145 278 40
14:00:50 2/21/2011 2 21 2011 14 641 520566 4815146 277 40
6:00:47 1/10/2012 1 10 2012 6 657 519886 4815144 279 40
14:00:34 3/23/2011 3 23 2011 14 641 519979 4815145 279 40
12:00:48 4/2/2009 4 2 2009 12 640 520716 4815147 277 40
22:00:56 12/17/2010 12 17 2010 22 654 519675 4815144 279 40
10:00:35 3/23/2011 3 23 2011 10 641 519994 4815145 279 40
0:00:36 11/23/2010 11 23 2010 0 654 520728 4815147 277 40
6:00:26 1/27/2009 1 27 2009 6 634 519978 4815145 279 40
2:01:01 1/21/2013 1 21 2013 2 675 521135 4815149 276 40
12:00:54 12/18/2010 12 18 2010 12 655 519886 4815145 279 40
8:00:42 3/6/2012 3 6 2012 8 658 520736 4815148 277 40
12:00:42 12/5/2011 12 5 2011 12 655 519809 4815145 279 40
4:00:48 4/12/2011 4 12 2011 4 657 519808 4815146 279 40
11:42:23 1/31/2013 1 31 2013 11 641 519909 4815146 279 40
20:00:48 3/28/2012 3 28 2012 20 665 520356 4815147 278 40
10:00:53 2/12/2014 2 12 2014 10 914 520739 4815149 277 40
8:00:41 3/22/2012 3 22 2012 8 658 519935 4815146 279 40
18:00:51 2/8/2009 2 8 2009 18 635 520243 4815147 278 40
8:00:53 3/29/2009 3 29 2009 8 637 520638 4815148 277 40
10:00:55 2/13/2013 2 13 2013 10 657 520938 4815149 276 40
0:01:04 4/10/2011 4 10 2011 0 667 519934 4815146 279 40
16:00:54 1/23/2013 1 23 2013 16 658 519959 4815147 279 40
6:00:36 12/23/2010 12 23 2010 6 653 519393 4815145 280 40
16:00:47 2/21/2012 2 21 2012 16 665 519983 4815147 279 40
12:00:50 3/23/2011 3 23 2011 12 641 519975 4815147 279 40
14:01:17 1/23/2013 1 23 2013 14 675 520644 4815149 277 40
2:00:54 4/12/2011 4 12 2011 2 657 519805 4815147 279 40
10:00:53 4/29/2011 4 29 2011 10 657 520429 4815149 277 40
8:01:06 12/29/2010 12 29 2010 8 655 519544 4815147 280 40
13:20:56 2/15/2014 2 15 2014 13 657 520907 4815151 276 40
10:00:55 11/29/2011 11 29 2011 10 655 519748 4815148 279 40
10:00:54 2/15/2014 2 15 2014 10 914 520685 4815150 277 40
6:00:54 3/24/2012 3 24 2012 6 657 519698 4815148 279 40
10:03:56 4/1/2013 4 1 2013 10 657 520827 4815151 276 40
0:00:55 12/15/2010 12 15 2010 0 654 520644 4815151 277 40
16:00:54 3/28/2012 3 28 2012 16 665 520072 4815149 278 40
20:00:41 12/29/2011 12 29 2011 20 657 520847 4815151 276 40
22:00:32 12/1/2009 12 1 2009 22 638 519796 4815148 279 40
12:00:27 1/5/2011 1 5 2011 12 639 520442 4815150 277 40
20:00:53 3/24/2012 3 24 2012 20 657 519697 4815148 279 40
18:00:51 4/16/2009 4 16 2009 18 639 520549 4815151 277 40
14:00:54 3/21/2011 3 21 2011 14 641 520625 4815151 277 40
0:00:29 4/2/2010 4 2 2010 0 654 519971 4815149 279 40
18:00:54 1/14/2012 1 14 2012 18 657 519879 4815149 279 40



18:00:54 12/3/2010 12 3 2010 18 654 521111 4815153 276 40
0:00:42 4/10/2011 4 10 2011 0 647 519930 4815149 279 40
18:00:50 12/8/2010 12 8 2010 18 646 519950 4815149 279 40
8:00:50 3/21/2011 3 21 2011 8 641 520021 4815150 278 40
16:00:48 3/21/2013 3 21 2013 16 663 520108 4815150 278 40
0:00:46 3/12/2013 3 12 2013 0 679 519884 4815149 279 40
6:00:50 4/12/2011 4 12 2011 6 657 519811 4815149 279 40
18:00:56 3/29/2011 3 29 2011 18 653 520748 4815152 277 40
22:00:56 4/9/2011 4 9 2011 22 647 519930 4815150 279 40
18:00:48 11/20/2010 11 20 2010 18 650 519868 4815150 279 40
18:00:46 4/7/2011 4 7 2011 18 647 520882 4815153 276 40
16:00:56 2/22/2014 2 22 2014 16 916 520732 4815153 277 40
14:00:55 3/2/2011 3 2 2011 14 641 519721 4815150 279 40
22:00:55 3/27/2012 3 27 2012 22 673 519754 4815150 279 40
23:17:41 12/25/2012 12 25 2012 23 641 519822 4815150 279 40
18:00:55 2/12/2011 2 12 2011 18 647 520045 4815151 278 40
8:00:54 3/30/2010 3 30 2010 8 646 520669 4815153 277 40
10:00:55 3/13/2011 3 13 2011 10 641 520003 4815151 279 40
10:00:53 12/30/2010 12 30 2010 10 657 520128 4815151 278 40
6:00:48 3/21/2011 3 21 2011 6 641 519831 4815150 279 40
12:00:53 12/15/2010 12 15 2010 12 653 520139 4815151 278 40
14:00:50 4/3/2009 4 3 2009 14 641 520712 4815153 277 40
0:00:55 2/27/2009 2 27 2009 0 632 521039 4815154 276 40
18:00:59 12/17/2010 12 17 2010 18 654 519668 4815150 279 40
16:00:41 1/30/2009 1 30 2009 16 635 520256 4815152 278 40
8:00:49 1/27/2009 1 27 2009 8 634 519977 4815151 279 40
0:00:44 4/15/2011 4 15 2011 0 654 520860 4815154 276 40
16:00:21 12/22/2010 12 22 2010 16 653 519845 4815151 279 40
14:00:53 4/8/2011 4 8 2011 14 667 520907 4815154 276 40
4:00:54 3/13/2013 3 13 2013 4 679 520772 4815154 277 40
18:00:53 4/16/2008 4 16 2008 18 632 521258 4815156 275 40
10:01:11 12/15/2010 12 15 2010 10 653 520140 4815152 278 40
12:47:26 1/7/2014 1 7 2014 12 657 519737 4815151 279 40
10:01:50 3/3/2011 3 3 2011 10 641 520244 4815153 278 40
12:47:50 4/4/2014 4 4 2014 12 657 519938 4815152 279 40
8:00:53 11/25/2010 11 25 2010 8 653 520208 4815153 278 40
16:59:26 1/19/2013 1 19 2013 16 641 519584 4815152 280 40
10:00:53 3/18/2013 3 18 2013 10 657 520965 4815156 276 40
18:00:52 4/4/2011 4 4 2011 18 657 519588 4815152 280 40
2:00:41 12/18/2010 12 18 2010 2 654 519673 4815152 279 40
0:00:41 4/18/2012 4 18 2012 0 671 520000 4815153 279 40
6:00:54 4/17/2012 4 17 2012 6 665 520827 4815156 276 40
18:00:50 3/15/2011 3 15 2011 18 647 520562 4815155 277 40
2:00:47 4/14/2013 4 14 2013 2 671 521104 4815157 276 40
22:00:54 12/9/2010 12 9 2010 22 657 519397 4815151 280 40
16:00:32 4/7/2013 4 7 2013 16 679 519844 4815153 279 40
12:00:41 4/1/2010 4 1 2010 12 647 520578 4815155 277 40
2:00:54 11/23/2010 11 23 2010 2 654 520721 4815156 277 40
22:00:56 4/17/2012 4 17 2012 22 671 519997 4815154 279 40
6:00:22 12/4/2013 12 4 2013 6 914 519869 4815153 279 40
12:01:12 2/19/2014 2 19 2014 12 671 520928 4815156 276 40
18:00:54 12/18/2012 12 18 2012 18 674 521437 4815158 275 40
22:01:11 4/14/2011 4 14 2011 22 654 520859 4815157 276 40
6:16:41 12/29/2013 12 29 2013 6 657 519431 4815152 280 40



2:00:48 3/27/2011 3 27 2011 2 657 521524 4815159 275 40
18:00:47 12/26/2011 12 26 2011 18 658 520397 4815155 278 40
12:00:51 12/4/2011 12 4 2011 12 655 519650 4815153 279 40
18:00:49 3/24/2009 3 24 2009 18 641 519991 4815154 279 40
2:00:54 12/18/2010 12 18 2010 2 655 519678 4815153 279 40
4:00:21 12/18/2010 12 18 2010 4 655 519674 4815153 279 40
18:00:54 12/10/2010 12 10 2010 18 646 519729 4815154 279 40
18:00:54 4/3/2009 4 3 2009 18 643 521123 4815158 276 40
16:00:42 4/20/2010 4 20 2010 16 657 519961 4815155 279 40
12:00:55 3/5/2012 3 5 2012 12 657 520884 4815157 276 40
16:00:52 2/8/2012 2 8 2012 16 657 521071 4815158 276 40
22:00:49 12/22/2010 12 22 2010 22 655 519689 4815154 279 40
10:00:54 3/30/2010 3 30 2010 10 646 520662 4815157 277 40
22:00:48 12/22/2010 12 22 2010 22 641 519665 4815154 279 40
4:00:56 12/18/2010 12 18 2010 4 654 519671 4815155 279 40
16:00:32 4/4/2011 4 4 2011 16 653 519669 4815155 279 40
18:00:41 12/22/2010 12 22 2010 18 655 519686 4815155 279 40
2:00:41 4/13/2009 4 13 2009 2 634 521388 4815160 275 40
10:00:49 4/15/2011 4 15 2011 10 654 520640 4815158 277 40
2:00:50 12/23/2010 12 23 2010 2 655 519695 4815155 279 40
20:00:49 1/22/2012 1 22 2012 20 657 519523 4815155 280 40
12:00:26 4/8/2011 4 8 2011 12 667 520883 4815159 276 40
8:00:54 12/18/2010 12 18 2010 8 654 519671 4815156 279 40
14:00:56 12/18/2010 12 18 2010 14 654 519927 4815157 279 40
18:00:41 4/18/2012 4 18 2012 18 658 520458 4815158 277 40
10:00:48 2/3/2009 2 3 2009 10 634 521045 4815160 276 40
8:00:55 12/26/2010 12 26 2010 8 653 519672 4815156 279 40
18:00:53 12/22/2010 12 22 2010 18 641 519664 4815156 279 40
18:01:07 3/15/2011 3 15 2011 18 641 520079 4815158 278 40
4:01:13 11/24/2010 11 24 2010 4 653 520966 4815160 276 40
14:00:41 2/18/2013 2 18 2013 14 658 520170 4815158 278 40
18:00:42 12/4/2010 12 4 2010 18 654 520215 4815158 278 40
10:00:28 3/12/2012 3 12 2012 10 657 520763 4815160 277 40
0:42:42 3/4/2014 3 4 2014 0 657 520035 4815158 278 40
16:00:49 2/21/2014 2 21 2014 16 914 520453 4815159 277 40
8:00:41 4/19/2009 4 19 2009 8 639 520143 4815158 278 40
10:00:47 12/29/2010 12 29 2010 10 655 519622 4815157 279 40
12:00:47 12/21/2010 12 21 2010 12 653 520965 4815161 276 40
10:00:53 4/3/2010 4 3 2010 10 654 520720 4815160 277 40
12:00:12 4/3/2010 4 3 2010 12 654 520718 4815160 277 40
12:00:37 2/8/2012 2 8 2012 12 657 521090 4815162 276 40
6:43:25 3/4/2014 3 4 2014 6 657 520089 4815159 278 40
4:00:53 4/18/2012 4 18 2012 4 671 520230 4815159 278 40
18:00:50 3/14/2013 3 14 2013 18 677 520247 4815159 278 40
0:01:17 4/14/2012 4 14 2012 0 674 521152 4815162 276 40
18:51:42 1/8/2014 1 8 2014 18 657 519344 4815157 280 40
10:00:42 12/23/2010 12 23 2010 10 653 519875 4815158 279 40
4:00:53 4/10/2009 4 10 2009 4 641 521439 4815163 275 40
6:00:53 4/10/2009 4 10 2009 6 641 521442 4815163 275 40
12:00:54 1/20/2011 1 20 2011 12 653 521040 4815162 276 40
16:00:54 4/12/2013 4 12 2013 16 671 520651 4815161 277 40
8:00:53 3/29/2009 3 29 2009 8 639 520536 4815161 277 40
4:00:54 4/14/2013 4 14 2013 4 671 521102 4815163 276 40
14:00:27 3/8/2009 3 8 2009 14 634 519942 4815159 279 40



2:00:21 4/11/2012 4 11 2012 2 657 519884 4815159 279 40
18:48:13 1/7/2014 1 7 2014 18 657 519340 4815158 280 40
8:00:53 4/16/2011 4 16 2011 8 667 520492 4815161 277 40
6:00:50 4/18/2012 4 18 2012 6 671 520191 4815161 278 40
8:01:18 3/20/2011 3 20 2011 8 647 520671 4815162 277 40
16:00:53 3/29/2009 3 29 2009 16 641 520914 4815163 276 40
22:00:42 4/7/2011 4 7 2011 22 657 520099 4815161 278 40
0:00:56 11/22/2010 11 22 2010 0 657 519981 4815160 279 40
18:00:49 2/26/2009 2 26 2009 18 632 520971 4815163 276 40
6:00:53 12/26/2010 12 26 2010 6 653 519671 4815160 279 40
22:00:35 11/21/2010 11 21 2010 22 657 519979 4815161 279 40
8:00:41 1/8/2011 1 8 2011 8 653 521147 4815164 276 40
14:00:41 3/19/2012 3 19 2012 14 665 520424 4815162 277 40
16:00:47 3/11/2013 3 11 2013 16 679 519900 4815160 279 40
16:00:48 3/8/2009 3 8 2009 16 635 520064 4815161 278 40
6:00:53 1/29/2013 1 29 2013 6 665 519430 4815159 280 40
8:00:55 4/14/2011 4 14 2011 8 647 519904 4815161 279 40
2:00:54 12/9/2013 12 9 2013 2 658 520646 4815163 277 40
6:00:48 12/22/2010 12 22 2010 6 653 519391 4815159 280 40
18:00:53 3/15/2011 3 15 2011 18 657 520475 4815162 277 40
14:00:46 3/5/2012 3 5 2012 14 657 520873 4815164 276 40
16:00:42 2/4/2009 2 4 2009 16 634 520929 4815164 276 40
8:00:48 4/20/2010 4 20 2010 8 657 520100 4815162 278 40
12:01:22 2/22/2012 2 22 2012 12 657 520736 4815164 277 40
8:00:44 2/27/2009 2 27 2009 8 632 520910 4815164 276 40
18:00:51 1/9/2012 1 9 2012 18 657 519985 4815161 279 40
10:00:30 3/9/2014 3 9 2014 10 914 520491 4815163 277 40
2:00:39 4/10/2010 4 10 2010 2 656 521561 4815166 275 40
0:00:12 12/29/2010 12 29 2010 0 654 519342 4815160 280 40
6:00:55 4/10/2012 4 10 2012 6 665 520162 4815162 278 40
0:00:53 4/8/2011 4 8 2011 0 657 520097 4815162 278 40
0:00:53 12/18/2010 12 18 2010 0 655 519677 4815161 279 40
0:00:47 2/10/2009 2 10 2009 0 635 520208 4815163 278 40
2:01:15 4/8/2011 4 8 2011 2 641 521069 4815166 276 40
18:00:49 3/25/2009 3 25 2009 18 646 520132 4815163 278 40
19:14:56 2/13/2014 2 13 2014 19 657 520161 4815163 278 40
17:39:24 1/30/2013 1 30 2013 17 641 519604 4815161 280 40
0:00:49 3/13/2013 3 13 2013 0 671 520615 4815164 277 40
8:00:53 2/15/2010 2 15 2010 8 641 521011 4815166 276 40
18:00:56 1/22/2012 1 22 2012 18 657 519533 4815161 280 40
16:00:24 12/27/2011 12 27 2011 16 658 520320 4815164 278 40
20:00:54 1/6/2012 1 6 2012 20 657 519858 4815162 279 40
14:00:54 4/7/2013 4 7 2013 14 679 519842 4815163 279 40
6:00:53 4/14/2013 4 14 2013 6 671 521091 4815166 276 40
2:00:56 12/23/2010 12 23 2010 2 641 519704 4815162 279 40
14:00:56 3/11/2013 3 11 2013 14 679 519949 4815163 279 40
8:00:50 11/21/2010 11 21 2010 8 657 519958 4815163 279 40
14:00:48 12/5/2011 12 5 2011 14 655 519814 4815163 279 40
8:00:44 4/13/2008 4 13 2008 8 634 520830 4815166 276 40
8:00:48 1/29/2013 1 29 2013 8 665 519445 4815162 280 40
4:00:48 1/30/2011 1 30 2011 4 653 521267 4815167 275 40
18:01:25 3/15/2011 3 15 2011 18 641 520560 4815165 277 40
0:00:47 3/18/2011 3 18 2011 0 657 521150 4815167 276 40
8:00:37 3/13/2013 3 13 2013 8 671 520679 4815166 277 40



4:00:26 2/10/2009 2 10 2009 4 635 520152 4815164 278 40
6:37:13 1/4/2014 1 4 2014 6 657 519442 4815162 280 40
16:00:48 2/11/2011 2 11 2011 16 653 520851 4815167 276 40
10:00:54 4/9/2010 4 9 2010 10 653 520747 4815167 277 40
14:00:53 3/3/2012 3 3 2012 14 657 520859 4815167 276 40
6:19:48 2/10/2013 2 10 2013 6 641 520098 4815165 278 40
4:00:54 1/29/2013 1 29 2013 4 665 519427 4815163 280 40
10:00:56 3/29/2014 3 29 2014 10 914 520454 4815166 277 40
4:00:55 12/9/2013 12 9 2013 4 914 520643 4815167 277 40
0:01:36 4/8/2011 4 8 2011 0 647 520874 4815167 276 40
12:00:47 3/8/2009 3 8 2009 12 634 519944 4815165 279 40
18:00:48 12/22/2010 12 22 2010 18 641 519685 4815164 279 40
10:00:44 2/21/2009 2 21 2009 10 635 520202 4815166 278 40
14:00:41 4/19/2012 4 19 2012 14 657 519969 4815165 279 40
14:00:42 4/15/2008 4 15 2008 14 634 520867 4815168 276 40
14:00:53 3/6/2014 3 6 2014 14 914 519950 4815165 279 40
2:01:24 12/28/2011 12 28 2011 2 641 521380 4815170 275 40
16:00:41 3/19/2011 3 19 2011 16 641 520701 4815168 277 40
2:00:56 1/30/2013 1 30 2013 2 657 519380 4815164 280 40
6:00:54 3/28/2012 3 28 2012 6 671 519813 4815165 279 40
2:00:42 12/30/2010 12 30 2010 2 650 519577 4815165 280 40
18:00:37 12/23/2010 12 23 2010 18 655 519527 4815165 280 40
18:00:48 12/15/2010 12 15 2010 18 657 520238 4815167 278 40
8:00:50 4/20/2012 4 20 2012 8 671 520274 4815167 278 40
6:40:25 1/5/2014 1 5 2014 6 657 519440 4815165 280 40
18:00:44 3/22/2013 3 22 2013 18 657 519702 4815165 279 40
16:00:48 4/3/2009 4 3 2009 16 637 520673 4815168 277 40
14:00:56 4/3/2009 4 3 2009 14 637 520671 4815169 277 40
10:01:11 3/12/2013 3 12 2013 10 679 520398 4815168 278 40
2:00:41 2/3/2012 2 3 2012 2 657 521182 4815170 276 40
5:41:23 1/31/2013 1 31 2013 5 641 519589 4815166 280 40
16:00:21 12/15/2010 12 15 2010 16 646 520559 4815169 277 40
6:00:56 4/1/2011 4 1 2011 6 663 520739 4815169 277 40
4:01:05 1/7/2012 1 7 2012 4 657 519459 4815165 280 40
8:00:53 3/17/2013 3 17 2013 8 677 520748 4815169 277 40
16:00:44 2/6/2010 2 6 2010 16 647 519843 4815167 279 40
18:00:54 12/15/2010 12 15 2010 18 641 519948 4815167 279 40
8:00:24 3/6/2010 3 6 2010 8 641 520983 4815170 276 40
6:00:50 12/23/2010 12 23 2010 6 655 519663 4815166 279 40
4:00:54 4/11/2012 4 11 2012 4 657 519884 4815167 279 40
18:00:53 3/1/2011 3 1 2011 18 641 520028 4815168 278 40
14:00:42 1/5/2012 1 5 2012 14 657 519966 4815167 279 40
8:00:56 3/4/2014 3 4 2014 8 914 520314 4815169 278 40
4:00:12 12/22/2010 12 22 2010 4 653 519378 4815166 280 40
16:00:54 3/3/2012 3 3 2012 16 657 520859 4815170 276 40
6:00:56 3/13/2013 3 13 2013 6 671 520679 4815170 277 40
14:00:54 3/11/2009 3 11 2009 14 634 520734 4815170 277 40
0:18:56 2/10/2013 2 10 2013 0 641 519622 4815167 279 40
16:00:42 3/15/2011 3 15 2011 16 657 520367 4815169 278 40
0:00:54 12/23/2010 12 23 2010 0 641 519702 4815168 279 40
18:00:35 3/27/2012 3 27 2012 18 673 519765 4815168 279 40
18:00:06 12/27/2010 12 27 2010 18 653 520443 4815170 277 40
16:00:48 12/22/2010 12 22 2010 16 654 519870 4815169 279 40
6:00:54 12/29/2010 12 29 2010 6 655 519526 4815168 280 40



12:00:42 12/11/2010 12 11 2010 12 657 519842 4815169 279 40
5:46:24 3/2/2013 3 2 2013 5 641 519462 4815168 280 40
19:24:55 3/15/2014 3 15 2014 19 657 519699 4815168 279 40
4:00:37 12/29/2010 12 29 2010 4 655 519525 4815168 280 40
22:00:53 4/17/2012 4 17 2012 22 657 519697 4815168 279 40
14:00:38 3/1/2014 3 1 2014 14 914 520898 4815172 276 40
20:00:52 3/25/2012 3 25 2012 20 657 520919 4815172 276 40
2:00:54 4/5/2010 4 5 2010 2 656 521516 4815174 275 40
6:00:56 12/25/2010 12 25 2010 6 654 519498 4815168 280 40
14:00:47 1/31/2010 1 31 2010 14 647 519842 4815169 279 40
18:00:44 12/17/2010 12 17 2010 18 655 519690 4815169 279 40
19:21:26 3/14/2014 3 14 2014 19 657 520240 4815171 278 40
18:00:55 3/17/2009 3 17 2009 18 635 520935 4815173 276 40
10:01:17 3/7/2012 3 7 2012 10 641 520975 4815173 276 40
0:00:53 2/27/2009 2 27 2009 0 635 521090 4815173 276 40
18:00:41 12/28/2010 12 28 2010 18 657 519703 4815169 279 40
18:01:11 1/14/2012 1 14 2012 18 641 520812 4815173 277 40
18:00:32 4/14/2011 4 14 2011 18 667 521018 4815173 276 40
0:00:53 12/30/2010 12 30 2010 0 650 519576 4815169 280 40
18:00:51 4/10/2012 4 10 2012 18 665      520536  4815172 277     40
8:00:54 3/25/2012       3       25      2012    8       657     519921  4815170 279     40
0:00:50 4/12/2011       4       12      2011    0       641     519683  4815169 279     40
22:00:39        12/17/2010      12      17      2010    22      655     519690  4815170 279     40
7:22:54 12/11/2013      12      11      2013    7       657     519786  4815170 279     40
4:00:26 2/18/2009       2       18      2009    4       635     520169  4815171 278     40
8:00:53 3/31/2011       3       31      2011    8       661     519933  4815170 279     40
4:00:23 1/19/2011       1       19      2011    4       655     520452  4815172 277     40
16:00:24        12/5/2011       12      5       2011    16      655     519818  4815170 279     40
6:00:53 5/1/2010        5       1       2010    6       646     520918  4815174 276     40
0:00:42 12/23/2010      12      23      2010    0       655     519698  4815170 279     40
0:00:24 4/18/2012       4       18      2012    0       657     519700  4815170 279     40
8:01:26 12/16/2010      12      16      2010    8       646     520885  4815174 276     40
4:00:42 3/17/2012       3       17      2012    4       658     519678  4815170 279     40
18:00:54        3/5/2009        3       5       2009    18      634     520820  4815174 276     40
8:00:41 12/25/2010      12      25      2010    8       654     519500  4815170 280     40
18:00:54        12/7/2010       12      7       2010    18      646     520652  4815173 277     40
12:00:47        4/3/2009        4       3       2009    12      637     520610  4815173 277     40
2:00:24 3/4/2011        3       4       2011    2       647     520761  4815174 277     40
4:00:31 12/3/2009       12      3       2009    4       638     520339  4815172 278     40
10:00:53        2/3/2009        2       3       2009    10      635     521011  4815174 276     40
4:00:27 12/23/2010      12      23      2010    4       655     519677  4815170 279     40
16:00:42        12/3/2010       12      3       2010    16      650     520080  4815172 278     40
14:00:54        2/19/2014       2       19      2014    14      671     520975  4815175 276     40
16:00:23        3/14/2013       3       14      2013    16      677     520279  4815173 278     40
2:02:15 2/2/2012        2       2       2012    2       657     520790  4815174 277     40
14:00:24        2/6/2010        2       6       2010    14      647     519955  4815172 279     40
18:00:33        12/9/2010       12      9       2010    18      657     519434  4815170 280     40
6:00:55 4/11/2012       4       11      2012    6       657     519930  4815172 279     40
0:41:48 4/3/2014        4       3       2014    0       657     519728  4815171 279     40
0:00:48 11/23/2010      11      23      2010    0       650     520743  4815175 277     40
10:00:53        2/1/2009        2       1       2009    10      634     520871  4815175 276     40
18:00:56        1/30/2009       1       30      2009    18      635     520239  4815173 278     40
2:00:47 11/23/2010 11 23 2010 2 650 520741 4815175 277 40
6:00:54 2/10/2009 2 10 2009 6 635 520161 4815173 278 40



10:00:54 3/2/2011 3 2 2011 10 654 520131 4815173 278 40
18:00:56 1/7/2010 1 7 2010 18 646 520483 4815174 277 40
2:00:48 4/18/2009 4 18 2009 2 639 519488 4815171 280 40
14:00:21 4/1/2009 4 1 2009 14 640 521102 4815176 276 40
18:00:50 4/13/2012 4 13 2012 18 672 521096 4815176 276 40
18:00:30 3/30/2009 3 30 2009 18 643 521291 4815177 275 40
16:00:23 4/3/2009 4 3 2009 16 641 520728 4815176 277 40
20:00:40 3/20/2013 3 20 2013 20 677 520034 4815174 278 40
5:00:53 1/20/2013 1 20 2013 5 641 519449 4815172 280 40
8:00:55 3/25/2012 3 25 2012 8 665 520203 4815175 278 40
6:00:53 2/18/2009 2 18 2009 6 635 520169 4815175 278 40
6:00:54 4/11/2011 4 11 2011 6 647 520785 4815176 277 40
16:00:47 4/3/2010 4 3 2010 16 657 520971 4815177 276 40
18:00:55 3/1/2011 3 1 2011 18 647 519961 4815174 279 40
13:41:14 4/19/2014 4 19 2014 13 657 520083 4815175 278 40
8:00:41 2/18/2009 2 18 2009 8 635 520162 4815175 278 40
0:00:48 2/2/2012 2 2 2012 0 657 520814 4815177 277 40
6:00:42 3/17/2012 3 17 2012 6 658 519683 4815174 279 40
16:00:48 2/7/2009 2 7 2009 16 634 521027 4815178 276 40
14:00:54 1/28/2009 1 28 2009 14 634 520815 4815177 277 40
20:00:47 12/3/2013 12 3 2013 20 914 519950 4815175 279 40
22:00:53 4/11/2011 4 11 2011 22 641 519739 4815175 279 40
10:00:48 3/3/2011 3 3 2011 10 647 520305 4815176 278 40
18:00:53 3/5/2011 3 5 2011 18 650 521480 4815180 275 40
4:00:53 1/15/2011 1 15 2011 4 653 520495 4815177 277 40
16:00:47 3/15/2011 3 15 2011 16 641 520148 4815176 278 40
12:00:56 4/13/2012 4 13 2012 12 674 520120 4815176 278 40
18:00:55 12/28/2010 12 28 2010 18 657 519695 4815175 279 40
2:00:47 1/15/2014 1 15 2014 2 658 519435 4815174 280 40
10:00:47 2/27/2009 2 27 2009 10 632 520893 4815179 276 40
18:00:57 4/1/2009 4 1 2009 18 640 521160 4815180 276 40
4:00:47 2/9/2009 2 9 2009 4 635 520257 4815177 278 40
2:02:18 1/15/2012 1 15 2012 2 641 521457 4815181 275 40
10:59:55 12/21/2012 12 21 2012 10 641 519863 4815176 279 40
12:00:49 2/21/2012 2 21 2012 12 657 520210 4815177 278 40
18:02:12 4/8/2011 4 8 2011 18 641 521251 4815180 275 40
8:00:52 4/2/2010 4 2 2010 8 657 520834 4815179 276 40
18:00:54 4/3/2010 4 3 2010 18 654 521144 4815180 276 40
6:00:50 1/26/2009 1 26 2009 6 634 519959 4815177 279 40
16:00:48 3/19/2012 3 19 2012 16 665 520419 4815178 277 40
8:00:47 3/2/2012 3 2 2012 8 657 521105 4815180 276 40
2:00:56 2/1/2013 2 1 2013 2 657 520188 4815177 278 40
10:00:06 3/12/2009 3 12 2009 10 634 520916 4815180 276 40
8:00:52 4/15/2012 4 15 2012 8 674 520561 4815179 277 40
16:00:47 2/26/2009 2 26 2009 16 635 520713 4815179 277 40
2:00:54 3/18/2011 3 18 2011 2 657 521182 4815181 276 40
14:00:50 1/23/2013 1 23 2013 14 658 520000 4815177 279 40
16:00:46 12/28/2010 12 28 2010 16 641 519876 4815177 279 40
16:00:23 1/31/2009 1 31 2009 16 634 520573 4815179 277 40
22:00:53 3/23/2012 3 23 2012 22 657 519858 4815177 279 40
8:00:48 3/15/2011 3 15 2011 8 641 520835 4815180 276 40
10:00:42 12/11/2010 12 11 2010 10 657 519839 4815177 279 40
0:00:47 3/25/2012 3 25 2012 0 657 519716 4815177 279 40
8:00:55 4/11/2011 4 11 2011 8 647 520776 4815180 277 40



14:00:48 1/31/2009 1 31 2009 14 634 520571 4815180 277 40
2:01:11 3/17/2012 3 17 2012 2 658 519657 4815177 279 40
6:01:00 4/22/2010 4 22 2010 6 656 520778 4815181 277 40
6:00:42 4/10/2012 4 10 2012 6 657 519940 4815178 279 40
22:00:53 1/6/2012 1 6 2012 22 657 519867 4815178 279 40
14:00:18 4/8/2012 4 8 2012 14 657 520082 4815179 278 40
19:45:26 4/20/2014 4 20 2014 19 657 520790 4815181 277 40
12:00:54 4/15/2011 4 15 2011 12 667 520254 4815179 278 40
18:00:53 3/15/2011 3 15 2011 18 657 520525 4815180 277 40
22:00:50 12/29/2011 12 29 2011 22 658 520759 4815181 277 40
22:00:23 4/7/2011 4 7 2011 22 667 520916 4815182 276 40
8:00:48 12/3/2011 12 3 2011 8 655 519892 4815179 279 40
18:00:47 12/31/2011 12 31 2011 18 657 520883 4815182 276 40
18:00:47 3/22/2012 3 22 2012 18 675 519733 4815178 279 40
16:00:53 2/20/2014 2 20 2014 16 916 520750 4815181 277 40
0:00:44 4/18/2012 4 18 2012 0 658 519879 4815179 279 40
12:00:42 2/17/2009 2 17 2009 12 635 520105 4815180 278 40
22:00:20 4/17/2012 4 17 2012 22 658 519874 4815179 279 40
12:00:56 4/15/2008 4 15 2008 12 634 520828 4815182 276 40
22:00:55 12/3/2010 12 3 2010 22 650 521203 4815183 276 40
12:00:56 3/9/2011 3 9 2011 12 657 520715 4815182 277 40
16:00:25 1/5/2012 1 5 2012 16 657 519925 4815179 279 40
18:00:54 3/26/2011 3 26 2011 18 641 521280 4815184 275 40
16:00:53 1/14/2012 1 14 2012 16 657 520041 4815180 278 40
12:00:36 3/2/2011 3 2 2011 12 654 520112 4815180 278 40
22:00:47 12/28/2010 12 28 2010 22 657 519690 4815179 279 40
18:00:50 11/22/2010 11 22 2010 18 654 520719 4815182 277 40
18:00:47 4/18/2009 4 18 2009 18 639 520527 4815181 277 40
12:00:57 2/12/2014 2 12 2014 12 671 520894 4815183 276 40
10:00:53 2/18/2009 2 18 2009 10 635 520164 4815180 278 40
12:00:51 4/14/2011 4 14 2011 12 667 520308 4815181 278 40
12:40:23 2/15/2013 2 15 2013 12 641 520618 4815182 277 40
6:00:25 3/21/2011 3 21 2011 6 653 519837 4815180 279 40
4:01:11 3/24/2012 3 24 2012 4 674 519809 4815180 279 40
22:00:50 12/3/2013 12 3 2013 22 914 519947 4815180 279 40
12:00:47 2/19/2013 2 19 2013 12 658 520619 4815182 277 40
0:00:50 2/18/2010 2 18 2010 0 641 521237 4815184 275 40
10:00:53 3/18/2009 3 18 2009 10 638 520599 4815182 277 40
18:00:53 12/15/2010 12 15 2010 18 655 519942 4815180 279 40
8:00:37 12/15/2010 12 15 2010 8 646 520462 4815182 277 40
16:00:54 4/9/2011 4 9 2011 16 647 520160 4815181 278 40
18:00:57 3/23/2012 3 23 2012 18 675 519943 4815180 279 40
22:00:54 12/15/2010 12 15 2010 22 655 519940 4815180 279 40
4:00:26 3/23/2012 3 23 2012 4 658 519856 4815180 279 40
4:00:43 3/13/2013 3 13 2013 4 671 520684 4815183 277 40
12:00:25 2/10/2013 2 10 2013 12 658 520805 4815183 277 40
22:01:11 4/7/2011 4 7 2011 22 647 520888 4815184 276 40
6:00:41 2/11/2010 2 11 2010 6 641 519725 4815180 279 40
14:00:49 1/6/2012 1 6 2012 14 657 519993 4815181 279 40
22:00:44 4/7/2011 4 7 2011 22 641 520910 4815184 276 40
18:00:53 3/25/2011 3 25 2011 18 657 521142 4815185 276 40
12:00:24 3/18/2011 3 18 2011 12 659 520045 4815181 278 40
4:00:47 3/9/2010 3 9 2010 4 641 521108 4815185 276 40
12:32:24 3/1/2014 3 1 2014 12 657 520894 4815184 276 40



6:00:36 3/24/2012 3 24 2012 6 674 519809 4815181 279 40
10:00:32 4/17/2012 4 17 2012 10 657 519943 4815182 279 40
8:00:54 12/14/2010 12 14 2010 8 650 520522 4815184 277 40
4:00:53 4/15/2012 4 15 2012 4 657 521306 4815186 275 40
14:00:42 4/15/2011 4 15 2011 14 801 520659 4815184 277 40
8:00:48 3/24/2011 3 24 2011 8 653 520044 4815183 278 40
10:00:42 4/13/2012 4 13 2012 10 674 520115 4815183 278 40
10:01:23 2/25/2012 2 25 2012 10 641 520632 4815185 277 40
12:25:54 3/29/2014 3 29 2014 12 657 520366 4815184 278 40
4:00:26 3/6/2012 3 6 2012 4 658 520929 4815186 276 40
22:00:53 3/23/2012 3 23 2012 22 674 519808 4815182 279 40
0:00:30 4/8/2011 4 8 2011 0 667 520915 4815186 276 40
2:00:55 2/9/2009 2 9 2009 2 635 520314 4815184 278 40
23:40:24 1/30/2013 1 30 2013 23 641 519584 4815182 280 40
6:01:18 4/15/2012 4 15 2012 6 657 521303 4815187 275 40
14:00:49 1/30/2009 1 30 2009 14 635 520280 4815184 278 40
0:00:54 3/24/2012 3 24 2012 0 674 519808 4815183 279 40
4:00:53 11/27/2011 11 27 2011 4 655 520600 4815185 277 40
2:00:54 4/10/2009 4 10 2009 2 641 521510 4815188 275 40
10:00:29 11/22/2010 11 22 2010 10 657 519991 4815183 279 40
18:00:23 4/30/2011 4 30 2011 18 657 520766 4815186 277 40
14:00:54 1/5/2011 1 5 2011 14 641 520065 4815184 278 40
6:17:26 4/25/2014 4 25 2014 6 657 519812 4815183 279 40
11:35:24 2/27/2013 2 27 2013 11 641 520746 4815186 277 40
8:00:23 4/18/2011 4 18 2011 8 657 520075 4815184 278 40
10:00:36 4/18/2011 4 18 2011 10 657 520070 4815184 278 40
16:00:16 2/19/2010 2 19 2010 16 641 520584 4815186 277 40
8:00:53 3/25/2011 3 25 2011 8 641 520769 4815186 277 40
19:45:56 3/21/2014 3 21 2014 19 657 519664 4815183 279 40
10:00:54 1/6/2012 1 6 2012 10 657 519916 4815184 279 40
0:00:43 4/8/2011 4 8 2011 0 641 520912 4815187 276 40
14:00:43 4/17/2010 4 17 2010 14 657 520040 4815185 278 40
8:00:44 3/25/2011 3 25 2011 8 647 520786 4815187 277 40
0:37:12 1/15/2013 1 15 2013 0 641 519745 4815184 279 40
0:00:56 3/31/2010 3 31 2010 0 657 521702 4815190 274 40
6:00:43 3/6/2012 3 6 2012 6 658 520935 4815188 276 40
10:00:48 2/26/2009 2 26 2009 10 632 520845 4815187 276 40
16:00:54 4/21/2013 4 21 2013 16 679 519819 4815184 279 40
18:00:48 4/13/2011 4 13 2011 18 667 520027 4815185 278 40
18:00:48 3/11/2011 3 11 2011 18 641 521287 4815189 275 40
0:00:12 3/24/2012 3 24 2012 0 657 519851 4815185 279 40
8:00:41 4/8/2011 4 8 2011 8 667 520576 4815187 277 40
22:00:56 3/30/2009 3 30 2009 22 647 520850 4815188 276 40
8:03:06 1/27/2011 1 27 2011 8 653 520218 4815186 278 40
1:46:44 3/22/2014 3 22 2014 1 657 519664 4815185 279 40
10:00:16 2/17/2014 2 17 2014 10 671 520417 4815187 277 40
8:01:41 3/21/2011 3 21 2011 8 653 520044 4815186 278 40
16:00:53 3/21/2011 3 21 2011 16 641 520843 4815188 276 40
10:00:53 3/26/2011 3 26 2011 10 641 520575 4815187 277 40
18:01:03 3/22/2011 3 22 2011 18 641 520789 4815188 277 40
16:00:53 2/7/2012 2 7 2012 16 657 520890 4815189 276 40
16:00:25 3/13/2011 3 13 2011 16 657 520494 4815187 277 40
4:00:26 3/28/2012 3 28 2012 4 673 519748 4815185 279 40
16:00:53 2/21/2010 2 21 2010 16 641 520498 4815188 277 40



20:00:56 2/18/2013 2 18 2013 20 665 519567 4815185 280 40
6:00:41 11/25/2011 11 25 2011 6 655 520307 4815187 278 40
0:00:23 11/22/2010 11 22 2010 0 650 520550 4815188 277 40
16:01:10 4/19/2012 4 19 2012 16 671 520254 4815187 278 40
12:00:53 1/15/2012 1 15 2012 12 657 520094 4815187 278 40
8:00:56 4/3/2011 4 3 2011 8 657 520116 4815187 278 40
16:00:47 2/19/2014 2 19 2014 16 671 520974 4815190 276 40
4:00:47 3/20/2011 3 20 2011 4 641 521390 4815191 275 40
2:02:15 2/27/2009 2 27 2009 2 635 521119 4815190 276 40
10:01:11 4/21/2013 4 21 2013 10 679 520115 4815187 278 40
6:01:12 1/4/2010 1 4 2010 6 640 520846 4815190 276 40
22:00:53 12/5/2010 12 5 2010 22 657 519402 4815186 280 40
14:02:49 1/15/2012 1 15 2012 14 657 520043 4815187 278 40
12:15:19 4/24/2014 4 24 2014 12 657 520150 4815188 278 40
18:00:42 1/24/2013 1 24 2013 18 658 519863 4815187 279 40
12:00:47 1/28/2009 1 28 2009 12 634 520856 4815190 276 40
10:01:10 2/28/2009 2 28 2009 10 634 520777 4815190 277 40
11:03:41 12/22/2012 12 22 2012 11 641 519872 4815187 279 40
14:00:47 2/28/2011 2 28 2011 14 641 520293 4815189 278 40
22:00:39 3/16/2013 3 16 2013 22 671 520850 4815191 276 40
14:00:54 3/15/2011 3 15 2011 14 653 520151 4815189 278 40
4:00:53 4/4/2010 4 4 2010 4 657 521432 4815193 275 40
0:00:51 1/31/2009 1 31 2009 0 635 520224 4815189 278 40
12:00:56 1/17/2011 1 17 2011 12 655 520938 4815191 276 40
10:00:10 4/20/2012 4 20 2012 10 657 520100 4815189 278 40
6:01:11 12/11/2013 12 11 2013 6 914 519815 4815188 279 40
8:00:23 4/1/2011 4 1 2011 8 663 520755 4815191 277 40
10:00:56 2/25/2014 2 25 2014 10 914 520656 4815190 277 40
6:00:41 3/23/2012 3 23 2012 6 658 519850 4815188 279 40
18:00:53 12/5/2010 12 5 2010 18 657 519427 4815187 280 40
18:01:44 1/7/2012 1 7 2012 18 657 520045 4815189 278 40
22:00:56 4/17/2012 4 17 2012 22 665 519947 4815189 279 40
18:00:48 1/31/2009 1 31 2009 18 634 520608 4815191 277 40
22:00:50 3/24/2012 3 24 2012 22 657 519725 4815188 279 40
6:00:53 4/15/2012 4 15 2012 6 674 521353 4815193 275 40
10:00:34 3/19/2011 3 19 2011 10 641 520470 4815191 277 40
22:00:54 4/13/2012 4 13 2012 22 674 521238 4815193 275 40
18:00:43 3/11/2013 3 11 2013 18 657 519745 4815188 279 40
0:00:14 3/31/2009 3 31 2009 0 647 520851 4815192 276 40
0:00:29 3/31/2009 3 31 2009 0 643 520861 4815192 276 40
14:00:24 4/1/2009 4 1 2009 14 641 521058 4815193 276 40
6:00:54 1/27/2011 1 27 2011 6 653 520220 4815190 278 40
20:00:43 2/13/2012 2 13 2012 20 657 520759 4815192 277 40
12:01:24 3/15/2013 3 15 2013 12 671 520235 4815190 278 40
22:00:21 1/30/2009 1 30 2009 22 635 520249 4815190 278 40
14:00:42 2/13/2013 2 13 2013 14 671 520926 4815192 276 40
10:00:25 11/22/2010 11 22 2010 10 639 520151 4815190 278 40
17:06:15 4/18/2013 4 18 2013 17 657 519929 4815190 279 40
16:00:23 2/3/2009 2 3 2009 16 635 520629 4815192 277 40
10:00:48 4/3/2010 4 3 2010 10 657 520779 4815192 277 40
2:00:27 4/10/2009 4 10 2009 2 643 521507 4815195 275 40
4:00:54 2/11/2010 2 11 2010 4 641 519729 4815189 279 40
22:00:48 2/21/2012 2 21 2012 22 657 520040 4815190 278 40
18:00:47 3/3/2011 3 3 2011 18 641 520607 4815192 277 40



22:00:53 3/23/2012 3 23 2012 22 673 520387 4815191 278 40
6:00:53 4/10/2010 4 10 2010 6 656 521574 4815195 275 40
22:01:24 3/30/2009 3 30 2009 22 643 520856 4815193 276 40
16:01:39 4/26/2010 4 26 2010 16 656 519689 4815190 279 40
16:00:54 1/28/2009 1 28 2009 16 634 520795 4815193 277 40
20:00:29 2/21/2012 2 21 2012 20 657 520039 4815191 278 40
18:00:46 1/30/2009 1 30 2009 18 635 520246 4815192 278 40
16:00:53 4/13/2011 4 13 2011 16 667 520023 4815191 278 40
8:00:43 4/1/2011 4 1 2011 8 659 520761 4815193 277 40
18:01:18 3/22/2012 3 22 2012 18 672 519769 4815190 279 40
18:00:55 4/23/2010 4 23 2010 18 656 521208 4815195 276 40
10:00:57 3/15/2011 3 15 2011 10 647 520184 4815192 278 40
6:00:23 4/1/2011 4 1 2011 6 659 520763 4815194 277 40
0:03:14 3/23/2014 3 23 2014 0 657 519846 4815191 279 40
18:00:15 12/25/2010 12 25 2010 18 653 519573 4815190 280 40
4:00:53 4/10/2009 4 10 2009 4 643 521453 4815196 275 40
8:00:55 4/21/2013 4 21 2013 8 679 520113 4815192 278 40
14:01:22 4/3/2010 4 3 2010 14 657 520777 4815194 277 40
16:00:41 1/6/2012 1 6 2012 16 657 519995 4815192 279 40
19:35:25 4/17/2014 4 17 2014 19 657 520923 4815195 276 40
14:00:56 1/26/2009 1 26 2009 14 634 520024 4815192 278 40
16:00:44 2/13/2014 2 13 2014 16 671 520461 4815193 277 40
16:00:25 12/8/2009 12 8 2009 16 646 519821 4815192 279 40
8:00:14 4/1/2009 4 1 2009 8 647 520792 4815195 277 40
2:01:03 3/27/2011 3 27 2011 2 641 521527 4815197 275 40
2:01:24 4/4/2010 4 4 2010 2 657 521430 4815197 275 40
18:00:54 3/24/2012 3 24 2012 18 672 519656 4815191 279 40
8:01:12 3/14/2011 3 14 2011 8 641 520381 4815193 278 40
6:00:54 4/5/2010 4 5 2010 6 643 520675 4815195 277 40
4:01:14 4/15/2012 4 15 2012 4 674 521338 4815197 275 40
2:00:47 1/12/2013 1 12 2013 2 657 520252 4815193 278 40
8:00:56 2/11/2010 2 11 2010 8 641 519792 4815192 279 40
8:00:54 3/20/2011 3 20 2011 8 641 520600 4815195 277 40
18:00:50 12/10/2010 12 10 2010 18 653 521578 4815198 275 40
18:00:41 3/1/2011 3 1 2011 18 654 519928 4815193 279 40
12:40:34 3/3/2014 3 3 2014 12 657 520302 4815194 278 40
4:00:47 12/3/2010 12 3 2010 4 801 521111 4815196 276 40
10:00:41 2/6/2009 2 6 2009 10 635 520968 4815196 276 40
10:00:32 3/16/2009 3 16 2009 10 635 520485 4815195 277 40
18:00:53 12/18/2012 12 18 2012 18 674 520965 4815196 276 40
18:00:53 3/19/2011 3 19 2011 18 657 520788 4815196 277 40
7:39:53 2/20/2014 2 20 2014 7 657 520963 4815196 276 40
2:00:47 12/29/2010 12 29 2010 2 655 519573 4815192 280 40
8:00:54 1/31/2009 1 31 2009 8 635 520245 4815194 278 40
6:00:14 3/25/2012 3 25 2012 6 657 519703 4815193 279 40
16:01:51 2/20/2014 2 20 2014 16 679 520783 4815196 277 40
0:01:10 3/17/2013 3 17 2013 0 671 520849 4815196 276 40
8:00:53 3/20/2012 3 20 2012 8 657 520223 4815194 278 40
2:00:56 3/20/2012 3 20 2012 2 665 520813 4815196 277 40
2:00:15 1/31/2009 1 31 2009 2 635 520237 4815195 278 40
18:00:47 3/20/2012 3 20 2012 18 657 520240 4815195 278 40
14:00:24 3/13/2011 3 13 2011 14 657 520082 4815195 278 40
18:08:26 12/26/2013 12 26 2013 18 657 519655 4815193 279 40
4:00:48 1/31/2009 1 31 2009 4 635 520245 4815195 278 40



0:00:53 12/26/2010 12 26 2010 0 653 519515 4815193 280 40
0:51:14 3/6/2014 3 6 2014 0 657 520889 4815197 276 40
2:00:36 3/11/2014 3 11 2014 2 914 520520 4815196 277 40
2:00:55 12/11/2010 12 11 2010 2 646 519651 4815194 279 40
10:00:50 1/31/2013 1 31 2013 10 671 519620 4815194 279 40
12:00:48 3/13/2011 3 13 2011 12 657 520080 4815195 278 40
6:00:54 4/30/2009 4 30 2009 6 639 521450 4815199 275 40
22:01:23 12/10/2010 12 10 2010 22 646 519666 4815194 279 40
10:00:54 2/11/2013 2 11 2013 10 657 520777 4815197 277 40
14:00:54 4/26/2010 4 26 2010 14 657 519717 4815194 279 40
10:00:30 1/15/2012 1 15 2012 10 657 520089 4815195 278 40
16:00:21 4/3/2011 4 3 2011 16 653 519816 4815195 279 40
12:00:21 1/28/2009 1 28 2009 12 635 520975 4815198 276 40
8:00:50 4/1/2009 4 1 2009 8 641 520642 4815197 277 40
0:00:24 3/26/2012 3 26 2012 0 665 521131 4815199 276 40
12:00:17 4/3/2010 4 3 2010 12 657 520776 4815198 277 40
18:00:54 2/19/2014 2 19 2014 18 671 521001 4815198 276 40
6:01:06 4/12/2011 4 12 2011 6 641 519744 4815195 279 40
6:00:54 4/10/2009 4 10 2009 6 643 521455 4815200 275 40
16:00:54 3/15/2011 3 15 2011 16 647 520181 4815196 278 40
5:18:26 12/26/2012 12 26 2012 5 641 519912 4815195 279 40
18:00:54 3/28/2012 3 28 2012 18 665 520030 4815196 278 40
6:00:42 1/27/2009 1 27 2009 6 635 519976 4815196 279 40
12:14:23 2/8/2013 2 8 2013 12 641 520233 4815196 278 40
2:00:55 3/17/2012 3 17 2012 2 641 519973 4815196 279 40
22:00:53 3/30/2010 3 30 2010 22 657 521704 4815201 274 40
12:27:48 4/28/2014 4 28 2014 12 657 519950 4815196 279 40
6:00:42 3/24/2012 3 24 2012 6 675 519655 4815195 279 40
14:00:34 3/15/2011 3 15 2011 14 647 520185 4815197 278 40
8:00:42 3/20/2011 3 20 2011 8 657 520710 4815199 277 40
8:00:55 3/27/2011 3 27 2011 8 657 520787 4815199 277 40
8:00:53 1/15/2011 1 15 2011 8 653 520496 4815198 277 40
6:00:50 12/3/2009 12 3 2009 6 638 520194 4815197 278 40
0:13:25 3/26/2014 3 26 2014 0 657 521089 4815200 276 40
8:00:54 4/1/2009 4 1 2009 8 640 520578 4815199 277 40
0:00:56 12/20/2010 12 20 2010 0 655 520861 4815199 276 40
10:00:49 2/2/2012 2 2 2012 10 657 520889 4815200 276 40
19:11:24 1/14/2014 1 14 2014 19 657 519507 4815196 280 40
14:00:41 2/19/2011 2 19 2011 14 647 520323 4815198 278 40
4:00:54 3/25/2012 3 25 2012 4 657 519695 4815196 279 40
8:00:48 4/15/2012 4 15 2012 8 672 520564 4815199 277 40
8:00:47 4/30/2011 4 30 2011 8 657 519924 4815197 279 40
0:00:53 2/15/2012 2 15 2012 0 657 520409 4815199 278 40
14:00:48 2/23/2014 2 23 2014 14 671 520694 4815200 277 40
12:00:47 1/26/2009 1 26 2009 12 634 520025 4815198 278 40
18:00:27 4/4/2011 4 4 2011 18 653 519862 4815197 279 40
6:00:39 4/5/2010 4 5 2010 6 657 520653 4815200 277 40
8:00:42 1/27/2009 1 27 2009 8 635 519976 4815198 279 40
10:00:48 5/6/2010 5 6 2010 10 657 520385 4815199 278 40
6:10:43 3/25/2014 3 25 2014 6 657 519642 4815197 279 40
12:00:41 1/31/2010 1 31 2010 12 647 519839 4815198 279 40
12:01:01 2/12/2014 2 12 2014 12 914 520895 4815201 276 40
18:01:48 3/17/2009 3 17 2009 18 641 521151 4815202 276 40
22:00:54 3/13/2012 3 13 2012 22 657 521044 4815201 276 40



16:01:12 4/1/2009 4 1 2009 16 640 521030 4815201 276 40
0:09:54 3/25/2014 3 25 2014 0 657 519654 4815198 279 40
2:01:12 3/28/2012 3 28 2012 2 673 519675 4815198 279 40
12:01:12 3/1/2014 3 1 2014 12 914 520899 4815201 276 40
18:00:54 3/22/2012 3 22 2012 18 675 519614 4815198 279 40
2:00:47 1/26/2009 1 26 2009 2 634 519963 4815199 279 40
0:00:26 4/18/2012 4 18 2012 0 665 519947 4815199 279 40
10:00:47 4/3/2009 4 3 2009 10 640 520643 4815201 277 40
10:00:53 3/19/2011 3 19 2011 10 647 520506 4815201 277 40
14:00:55 3/29/2012 3 29 2012 14 673 520108 4815200 278 40
18:00:55 3/17/2011 3 17 2011 18 647 521008 4815202 276 40
2:00:52 3/20/2012 3 20 2012 2 657 520506 4815201 277 40
18:00:26 11/21/2010 11 21 2010 18 640 520106 4815200 278 40
8:00:54 2/21/2014 2 21 2014 8 916 520775 4815202 277 40
2:00:49 12/25/2010 12 25 2010 2 654 519430 4815198 280 40
6:00:35 1/15/2011 1 15 2011 6 653 520494 4815201 277 40
10:00:29 2/6/2009 2 6 2009 10 634 520904 4815203 276 40
6:00:41 3/4/2011 3 4 2011 6 655 521006 4815203 276 40
4:00:47 12/11/2010 12 11 2010 4 646 519679 4815199 279 40
10:00:54 2/14/2013 2 14 2013 10 671 520983 4815203 276 40
4:00:42 1/26/2009 1 26 2009 4 634 519966 4815200 279 40
2:00:47 3/23/2012 3 23 2012 2 675 519768 4815199 279 40
2:00:55 1/25/2009 1 25 2009 2 634 519605 4815199 280 40
6:02:24 2/24/2012 2 24 2012 6 665 520211 4815201 278 40
14:00:25 4/18/2012 4 18 2012 14 665 520149 4815201 278 40
18:02:17 3/1/2014 3 1 2014 18 914 520885 4815203 276 40
14:00:55 2/12/2014 2 12 2014 14 914 520894 4815203 276 40
10:00:26 1/9/2011 1 9 2011 10 653 520884 4815203 276 40
18:00:48 12/28/2010 12 28 2010 18 641 519925 4815201 279 40
12:00:53 3/15/2011 3 15 2011 12 647 520185 4815201 278 40
4:00:27 1/25/2009 1 25 2009 4 634 519599 4815200 280 40
0:00:53 3/4/2011 3 4 2011 0 657 520919 4815204 276 40
6:00:42 1/31/2009 1 31 2009 6 635 520240 4815202 278 40
14:00:54 2/13/2014 2 13 2014 14 671 520787 4815204 277 40
18:00:49 1/13/2014 1 13 2014 18 658 519580 4815200 280 40
12:01:28 4/19/2012 4 19 2012 12 672 520069 4815202 278 40
12:00:42 3/23/2011 3 23 2011 12 653 519945 4815201 279 40
6:00:49 3/9/2010 3 9 2010 6 641 521084 4815205 276 40
2:00:49 1/22/2013 1 22 2013 2 657 520608 4815203 277 40
0:00:41 12/30/2011 12 30 2011 0 657 520589 4815203 277 40
4:00:17 12/3/2010 12 3 2010 4 650 521190 4815205 276 40
0:00:40 12/30/2011 12 30 2011 0 658 520586 4815204 277 40
8:00:43 12/4/2013 12 4 2013 8 914 519935 4815202 279 40
10:00:28 4/13/2013 4 13 2013 10 671 520387 4815203 278 40
18:00:53 12/24/2010 12 24 2010 18 654 519433 4815200 280 40
18:00:41 11/21/2010 11 21 2010 18 639 520669 4815204 277 40
12:00:54 4/3/2009 4 3 2009 12 641 520531 4815204 277 40
18:00:53 12/7/2010 12 7 2010 18 646 520886 4815205 276 40
22:00:50 3/19/2011 3 19 2011 22 641 521378 4815206 275 40
4:00:46 2/17/2013 2 17 2013 4 665 521172 4815206 276 40
22:00:48 2/17/2009 2 17 2009 22 635 520023 4815202 278 40
18:00:48 12/27/2010 12 27 2010 18 654 520464 4815204 277 40
8:00:50 1/28/2011 1 28 2011 8 653 521017 4815205 276 40
4:00:54 2/27/2009 2 27 2009 4 632 520989 4815205 276 40



17:28:26 12/28/2012 12 28 2012 17 641 519977 4815202 279 40
12:00:48 3/13/2011 3 13 2011 12 641 520138 4815203 278 40
2:00:56 3/24/2012 3 24 2012 2 641 519676 4815202 279 40
16:00:48 2/18/2012 2 18 2012 16 657 520895 4815205 276 40
12:00:21 3/11/2013 3 11 2013 12 679 520367 4815204 278 40
0:00:53 12/16/2010 12 16 2010 0 655 519932 4815202 279 40
18:00:48 4/1/2009 4 1 2009 18 640 520962 4815206 276 40
6:00:53 4/5/2010 4 5 2010 6 656 520803 4815205 277 40
12:00:42 4/13/2012 4 13 2012 12 672 520136 4815203 278 40
4:00:41 4/15/2011 4 15 2011 4 654 521625 4815208 274 40
20:00:53 12/5/2013 12 5 2013 20 914 520768 4815205 277 40
16:00:55 2/9/2012 2 9 2012 16 657 520876 4815206 276 40
8:00:53 3/9/2009 3 9 2009 8 634 520244 4815204 278 40
18:02:54 4/14/2012 4 14 2012 18 672 521093 4815206 276 40
10:00:54 2/19/2010 2 19 2010 10 641 520583 4815205 277 40
5:14:39 12/25/2012 12 25 2012 5 641 519672 4815202 279 40
14:00:30 1/18/2012 1 18 2012 14 658 520470 4815205 277 40
22:00:48 12/24/2010 12 24 2010 22 654 519430 4815202 280 40
12:00:41 3/29/2012 3 29 2012 12 673 520105 4815204 278 40
14:00:49 12/22/2010 12 22 2010 14 653 519890 4815203 279 40
14:00:47 2/7/2009 2 7 2009 14 635 520842 4815206 276 40
18:00:56 3/29/2009 3 29 2009 18 641 521169 4815207 276 40
6:00:53 1/25/2009 1 25 2009 6 634 519603 4815202 280 40
10:00:54 3/20/2013 3 20 2013 10 657 520235 4815204 278 40
8:00:29 2/24/2012 2 24 2012 8 665 520216 4815204 278 40
14:00:32 12/8/2009 12 8 2009 14 646 519824 4815203 279 40
4:01:19 3/28/2012 3 28 2012 4 671 519755 4815203 279 40
8:00:42 3/11/2014 3 11 2014 8 914 520313 4815205 278 40
10:00:42 4/3/2009 4 3 2009 10 637 520677 4815206 277 40
8:00:12 3/14/2011 3 14 2011 8 657 520320 4815205 278 40
0:00:54 3/16/2012 3 16 2012 0 657 520791 4815207 277 40
13:14:14 2/13/2014 2 13 2014 13 657 520774 4815207 277 40
18:00:56 12/28/2010 12 28 2010 18 641 519926 4815204 279 40
2:00:44 3/30/2009 3 30 2009 2 640 520800 4815207 277 40
14:00:42 2/12/2014 2 12 2014 14 671 520919 4815207 276 40
18:00:41 12/25/2010 12 25 2010 18 653 519425 4815203 280 40
4:00:41 3/24/2012 3 24 2012 4 675 519651 4815204 279 40
6:54:41 12/4/2013 12 4 2013 6 657 519930 4815205 279 40
22:00:44 3/17/2011 3 17 2011 22 657 521053 4815208 276 40
11:46:11 4/28/2013 4 28 2013 11 657 520444 4815206 277 40
10:00:41 4/13/2012 4 13 2012 10 672 520139 4815205 278 40
19:05:26 12/6/2013 12 6 2013 19 657 519984 4815205 279 40
4:01:14 3/19/2011 3 19 2011 4 641 521291 4815209 275 40
22:00:53 3/25/2012 3 25 2012 22 674 519886 4815205 279 40
8:00:53 3/27/2012 3 27 2012 8 679 520738 4815207 277 40
4:01:12 4/4/2010 4 4 2010 4 656 521381 4815209 275 40
4:01:45 1/28/2011 1 28 2011 4 653 521015 4815208 276 40
8:00:13 5/1/2010 5 1 2010 8 646 520592 4815207 277 40
6:00:55 4/15/2011 4 15 2011 6 654 521626 4815210 274 40
12:00:53 1/6/2012 1 6 2012 12 657 519932 4815205 279 40
14:00:53 4/21/2013 4 21 2013 14 679 519808 4815205 279 40
10:01:21 3/15/2009 3 15 2009 10 635 520575 4815207 277 40
6:00:48 1/28/2011 1 28 2011 6 653 521019 4815209 276 40
22:01:11 12/10/2013 12 10 2013 22 908 520855 4815208 276 40



2:00:53 3/25/2012 3 25 2012 2 657 519699 4815205 279 40
2:00:53 2/15/2012 2 15 2012 2 657 520407 4815207 278 40
14:00:55 3/18/2013 3 18 2013 14 677 520946 4815209 276 40
10:00:54 3/23/2011 3 23 2011 10 653 519942 4815206 279 40
4:57:26 1/19/2013 1 19 2013 4 641 519358 4815204 280 40
10:01:04 1/31/2010 1 31 2010 10 647 519833 4815206 279 40
2:01:11 11/23/2010 11 23 2010 2 639 520680 4815208 277 40
10:00:39 4/29/2010 4 29 2010 10 657 520274 4815207 278 40
8:00:54 1/4/2010 1 4 2010 8 640 520767 4815209 277 40
8:00:54 4/10/2012 4 10 2012 8 657 519888 4815206 279 40
18:00:18 4/18/2012 4 18 2012 18 672 520712 4815209 277 40
14:00:41 12/22/2010 12 22 2010 14 654 519900 4815206 279 40
0:00:54 3/14/2012 3 14 2012 0 657 521040 4815210 276 40
4:00:44 3/16/2011 3 16 2011 4 641 520520 4815208 277 40
12:20:26 12/30/2013 12 30 2013 12 657 519877 4815206 279 40
8:00:53 4/7/2013 4 7 2013 8 679 520707 4815209 277 40
0:02:07 2/22/2014 2 22 2014 0 916 520783 4815209 277 40
4:00:53 2/21/2014 2 21 2014 4 914 520699 4815209 277 40
22:00:56 11/21/2010 11 21 2010 22 654 520586 4815209 277 40
16:00:55 12/22/2010 12 22 2010 16 641 519929 4815207 279 40
17:16:41 12/25/2012 12 25 2012 17 641 519926 4815207 279 40
22:00:18 4/12/2009 4 12 2009 22 634 520920 4815210 276 40
1:32:25 4/17/2014 4 17 2014 1 657 521049 4815210 276 40
18:00:53 1/3/2010 1 3 2010 18 640 520782 4815209 277 40
0:00:38 3/28/2012 3 28 2012 0 673 519691 4815206 279 40
2:00:44 3/15/2013 3 15 2013 2 657 520083 4815208 278 40
8:00:37 4/27/2008 4 27 2008 8 636 520776 4815210 277 40
6:20:25 4/26/2014 4 26 2014 6 657 519717 4815207 279 40
10:00:53 3/18/2009 3 18 2009 10 639 520555 4815209 277 40
22:00:55 3/11/2012 3 11 2012 22 657 521114 4815211 276 40
8:00:49 4/8/2011 4 8 2011 8 647 520660 4815210 277 40
2:00:48 3/24/2012 3 24 2012 2 675 519652 4815207 279 40
11:23:11 1/26/2013 1 26 2013 11 641 519759 4815207 279 40
2:01:11 2/21/2014 2 21 2014 2 914 520701 4815210 277 40
16:00:41 4/14/2011 4 14 2011 16 667 520569 4815210 277 40
22:00:24 12/27/2010 12 27 2010 22 653 520436 4815209 277 40
8:00:49 11/25/2010 11 25 2010 8 657 520138 4815209 278 40
2:01:18 2/13/2013 2 13 2013 2 657 520943 4815211 276 40
8:00:54 2/21/2014 2 21 2014 8 914 520700 4815211 277 40
10:00:53 3/14/2013 3 14 2013 10 657 520779 4815211 277 40
8:00:43 3/6/2011 3 6 2011 8 654 520731 4815211 277 40
18:50:26 3/5/2014 3 5 2014 18 657 520819 4815211 277 40
4:00:42 12/23/2010 12 23 2010 4 653 519369 4815207 280 40
18:00:53 3/21/2013 3 21 2013 18 677 520989 4815212 276 40
18:00:46 3/13/2013 3 13 2013 18 679 521116 4815212 276 40
20:00:53 2/7/2012 2 7 2012 20 657 520806 4815211 277 40
0:00:16 3/6/2010 3 6 2010 0 646 521103 4815212 276 40
10:00:44 3/14/2011 3 14 2011 10 657 520291 4815210 278 40
14:00:44 2/8/2012 2 8 2012 14 657 521008 4815212 276 40
8:00:14 12/10/2010 12 10 2010 8 653 520872 4815212 276 40
10:00:44 1/10/2014 1 10 2014 10 658 519854 4815209 279 40
12:00:27 2/7/2012 2 7 2012 12 657 520918 4815212 276 40
2:00:55 11/24/2010 11 24 2010 2 640 520701 4815212 277 40
10:00:47 1/15/2013 1 15 2013 10 657 519790 4815209 279 40



4:00:54 3/29/2012 3 29 2012 4 674 519872 4815209 279 40
10:00:36 3/3/2009 3 3 2009 10 634 520245 4815210 278 40
8:00:41 11/26/2010 11 26 2010 8 657 519801 4815209 279 40
16:00:33 12/21/2010 12 21 2010 16 655 520358 4815211 278 40
20:00:53 1/15/2013 1 15 2013 20 675 521122 4815213 276 40
18:00:26 3/12/2012 3 12 2012 18 658 520801 4815212 277 40
14:00:48 3/18/2013 3 18 2013 14 658 520887 4815213 276 40
16:00:53 2/7/2009 2 7 2009 16 635 520853 4815213 276 40
6:00:44 3/16/2011 3 16 2011 6 641 520515 4815212 277 40
22:00:56 1/3/2010 1 3 2010 22 640 520783 4815213 277 40
16:00:49 2/28/2011 2 28 2011 16 647 520335 4815211 278 40
8:00:53 3/29/2012 3 29 2012 8 677 520708 4815213 277 40
8:00:54 3/25/2011 3 25 2011 8 657 520787 4815213 277 40
18:00:41 12/24/2010 12 24 2010 18 654 519619 4815209 279 40
22:00:47 12/25/2010 12 25 2010 22 653 519422 4815209 280 40
10:00:51 2/22/2010 2 22 2010 10 641 521016 4815214 276 40
2:00:51 3/28/2012 3 28 2012 2 671 519753 4815210 279 40
22:00:41 3/15/2012 3 15 2012 22 657 520794 4815213 277 40
16:01:21 4/26/2010 4 26 2010 16 657 519723 4815210 279 40
10:00:55 3/12/2009 3 12 2009 10 635 520921 4815214 276 40
22:00:48 2/1/2012 2 1 2012 22 657 520817 4815213 277 40
20:00:53 4/19/2012 4 19 2012 20 657 519782 4815210 279 40
20:01:17 3/18/2014 3 18 2014 20 914 520811 4815214 277 40
18:00:53 2/17/2010 2 17 2010 18 641 520890 4815214 276 40
10:00:53 4/18/2010 4 18 2010 10 643 520034 4815211 278 40
2:01:17 3/14/2012 3 14 2012 2 641 521366 4815216 275 40
2:00:28 3/15/2011 3 15 2011 2 641 521308 4815216 275 40
6:00:41 3/23/2012 3 23 2012 6 675 519759 4815211 279 40
6:01:15 2/15/2014 2 15 2014 6 671 520792 4815214 277 40
0:00:48 2/12/2010 2 12 2010 0 641 521198 4815215 276 40
7:29:25 12/13/2013 12 13 2013 7 657 519827 4815211 279 40
16:00:25 4/10/2010 4 10 2010 16 657 520179 4815212 278 40
16:00:44 1/18/2012 1 18 2012 16 658 520368 4815213 278 40
10:00:47 3/13/2011 3 13 2011 10 657 520075 4815212 278 40
18:00:45 2/18/2013 2 18 2013 18 665 519489 4815210 280 40
12:39:53 4/2/2014 4 2 2014 12 657 520459 4815213 277 40
10:00:55 3/14/2011 3 14 2011 10 641 520296 4815213 278 40
8:00:49 2/24/2012 2 24 2012 8 657 520178 4815213 278 40
8:00:36 4/14/2013 4 14 2013 8 671 520894 4815215 276 40
0:00:51 3/12/2011 3 12 2011 0 641 521304 4815216 275 40
22:01:22 12/29/2011 12 29 2011 22 657 520768 4815215 277 40
18:00:42 4/18/2012 4 18 2012 18 671 520986 4815215 276 40
10:00:36 3/19/2011 3 19 2011 10 653 520357 4815213 278 40
10:00:42 2/4/2013 2 4 2013 10 658 520794 4815215 277 40
16:00:43 1/24/2013 1 24 2013 16 658 519970 4815212 279 40
16:00:54 2/1/2012 2 1 2012 16 657 521026 4815216 276 40
18:00:42 3/30/2012 3 30 2012 18 674 520998 4815216 276 40
0:00:54 3/16/2011 3 16 2011 0 641 520515 4815214 277 40
12:01:24 2/21/2014 2 21 2014 12 671 520667 4815215 277 40
12:00:27 4/26/2008 4 26 2008 12 636 520481 4815214 277 40
17:54:24 2/3/2013 2 3 2013 17 641 521179 4815216 276 40
22:00:39 3/15/2011 3 15 2011 22 641 520521 4815214 277 40
4:00:47 3/20/2012 3 20 2012 4 657 520146 4815213 278 40
8:00:47 3/26/2011 3 26 2011 8 641 520812 4815215 277 40



18:00:09 3/17/2011 3 17 2011 18 657 521014 4815216 276 40
22:00:27 4/17/2009 4 17 2009 22 639 519755 4815212 279 40
22:00:54 4/11/2011 4 11 2011 22 667 520071 4815213 278 40
6:00:51 2/21/2014 2 21 2014 6 914 520700 4815215 277 40
4:00:54 3/23/2012 3 23 2012 4 675 519753 4815212 279 40
8:00:20 4/18/2009 4 18 2009 8 634 520470 4815215 277 40
22:00:31 4/2/2009 4 2 2009 22 640 520687 4815215 277 40
22:00:53 3/22/2012 3 22 2012 22 675 519748 4815213 279 40
12:00:53 2/12/2013 2 12 2013 12 671 520984 4815216 276 40
6:00:54 4/4/2010 4 4 2010 6 657 521479 4815218 275 40
10:01:04 3/16/2011 3 16 2011 10 641 520516 4815215 277 40
18:00:47 4/3/2010 4 3 2010 18 657 521097 4815217 276 40
0:00:53 3/3/2011 3 3 2011 0 654 520321 4815214 278 40
6:02:12 2/2/2012 2 2 2012 6 657 520897 4815216 276 40
0:00:56 4/3/2009 4 3 2009 0 640 520688 4815216 277 40
10:00:42 3/12/2011 3 12 2011 10 641 520748 4815216 277 40
0:00:53 12/11/2010 12 11 2010 0 646 519640 4815213 279 40
4:00:42 12/25/2010 12 25 2010 4 654 519448 4815212 280 40
0:01:00 12/5/2010 12 5 2010 0 646 520791 4815216 277 40
0:00:41 11/22/2010 11 22 2010 0 654 520598 4815216 277 40
4:00:53 2/2/2012 2 2 2012 4 657 520896 4815217 276 40
12:00:55 2/15/2014 2 15 2014 12 671 520952 4815217 276 40
10:00:41 12/27/2010 12 27 2010 10 653 520594 4815216 277 40
22:00:32 1/25/2009 1 25 2009 22 634 519985 4815214 279 40
22:00:55 4/15/2011 4 15 2011 22 657 519703 4815213 279 40
10:00:41 3/18/2009 3 18 2009 10 635 520585 4815216 277 40
6:01:10 4/24/2010 4 24 2010 6 643 521280 4815218 275 40
2:00:25 1/15/2013 1 15 2013 2 657 519668 4815214 279 40
6:00:54 3/23/2012 3 23 2012 6 657 519775 4815214 279 40
12:00:50 4/17/2012 4 17 2012 12 658 520010 4815215 279 40
2:00:52 3/16/2011 3 16 2011 2 641 520515 4815216 277 40
20:00:23 3/9/2014 3 9 2014 20 914 519756 4815214 279 40
0:00:46 4/16/2011 4 16 2011 0 657 519703 4815214 279 40
12:00:57 2/18/2011 2 18 2011 12 647 520451 4815216 277 40
8:00:48 2/2/2012 2 2 2012 8 657 520897 4815218 276 40
16:00:53 2/23/2014 2 23 2014 16 671 520720 4815217 277 40
8:00:55 11/21/2010 11 21 2010 8 646 520108 4815215 278 40
16:00:47 3/24/2009 3 24 2009 16 641 519646 4815214 279 40
5:30:42 12/29/2012 12 29 2012 5 641 519932 4815215 279 40
14:00:53 3/19/2011 3 19 2011 14 647 520533 4815217 277 40
10:00:41 4/19/2012 4 19 2012 10 672 520187 4815216 278 40
16:00:48 12/28/2010 12 28 2010 16 657 519854 4815215 279 40
16:00:54 3/18/2013 3 18 2013 16 677 520940 4815219 276 40
18:00:53 3/22/2011 3 22 2011 18 657 520952 4815219 276 40
0:00:53 3/3/2011 3 3 2011 0 641 520328 4815217 278 40
17:04:26 12/22/2012 12 22 2012 17 641 519705 4815215 279 40
10:00:43 3/28/2009 3 28 2009 10 643 520264 4815217 278 40
14:00:41 4/1/2009 4 1 2009 14 643 521167 4815220 276 40
18:00:53 2/2/2010 2 2 2010 18 647 520354 4815217 278 40
12:23:47 12/31/2013 12 31 2013 12 657 519886 4815216 279 40
4:00:47 4/18/2009 4 18 2009 4 639 519636 4815215 279 40
6:00:54 4/1/2009 4 1 2009 6 640 520463 4815218 277 40
0:01:00 3/23/2012 3 23 2012 0 675 519746 4815216 279 40
0:00:48 1/26/2009 1 26 2009 0 634 519986 4815216 279 40



10:00:41 3/12/2013 3 12 2013 10 657 520212 4815217 278 40
2:01:12 11/26/2010 11 26 2010 2 657 519431 4815215 280 40
18:00:53 3/27/2012 3 27 2012 18 673 520588 4815218 277 40
16:00:54 3/1/2014 3 1 2014 16 914 520909 4815219 276 40
20:00:22 1/4/2012 1 4 2012 20 657 519437 4815215 280 40
8:00:42 3/16/2011 3 16 2011 8 641 520515 4815218 277 40
6:00:48 4/4/2010 4 4 2010 6 656 521393 4815221 275 40
10:00:24 1/27/2013 1 27 2013 10 658 519985 4815217 279 40
20:00:54 2/1/2012 2 1 2012 20 657 520814 4815219 277 40
18:00:23 2/14/2012 2 14 2012 18 657 520457 4815218 277 40
16:01:23 3/29/2009 3 29 2009 16 640 520710 4815219 277 40
2:00:25 12/20/2010 12 20 2010 2 655 520866 4815220 276 40
0:00:41 12/25/2010 12 25 2010 0 654 519441 4815216 280 40
22:01:11 3/22/2012 3 22 2012 22 674 519741 4815216 279 40
17:12:54 1/23/2013 1 23 2013 17 641 519915 4815217 279 40
2:01:18 3/31/2013 3 31 2013 2 657 519679 4815216 279 40
4:00:55 2/16/2014 2 16 2014 4 914 519555 4815216 280 40
4:00:47 3/30/2009 3 30 2009 4 640 520796 4815220 277 40
4:00:48 3/23/2012 3 23 2012 4 657 519767 4815217 279 40
6:00:56 2/8/2010 2 8 2010 6 647 520557 4815219 277 40
8:01:23 3/20/2011 3 20 2011 8 653 520597 4815220 277 40
8:00:54 4/16/2011 4 16 2011 8 801 520631 4815220 277 40
2:00:25 1/14/2014 1 14 2014 2 658 519365 4815216 280 40
18:00:23 12/29/2010 12 29 2010 18 650 520217 4815219 278 40
6:30:42 2/13/2013 2 13 2013 6 641 520895 4815221 276 40
12:00:47 3/9/2011 3 9 2011 12 641 520563 4815220 277 40
22:00:43 1/2/2012 1 2 2012 22 657 519675 4815218 279 40
8:00:53 4/9/2011 4 9 2011 8 641 520409 4815220 278 40
12:00:41 12/27/2010 12 27 2010 12 653 520598 4815220 277 40
6:00:54 3/9/2009 3 9 2009 6 634 520149 4815219 278 40
14:00:47 1/17/2011 1 17 2011 14 655 520660 4815221 277 40
18:00:55 4/14/2011 4 14 2011 18 667 521245 4815223 275 40
12:01:17 2/13/2014 2 13 2014 12 671 520766 4815221 277 40
19:04:42 1/12/2014 1 12 2014 19 657 519423 4815217 280 40
14:00:42 2/14/2012 2 14 2012 14 657 520389 4815220 278 40
10:00:23 3/4/2014 3 4 2014 10 914 520302 4815220 278 40
10:00:53 2/16/2013 2 16 2013 10 665 520720 4815222 277 40
4:00:53 3/29/2011 3 29 2011 4 641 521067 4815223 276 40
12:00:23 3/8/2009 3 8 2009 12 635 520015 4815220 278 40
10:00:41 2/13/2013 2 13 2013 10 658 520950 4815223 276 40
6:00:53 2/24/2012 2 24 2012 6 657 520177 4815220 278 40
18:00:47 12/15/2010 12 15 2010 18 655 519982 4815220 279 40
12:00:26 2/1/2010 2 1 2010 12 647 520160 4815220 278 40
16:00:49 2/1/2010 2 1 2010 16 647 520160 4815220 278 40
4:00:43 2/13/2013 2 13 2013 4 658 520970 4815223 276 40
14:00:54 2/19/2011 2 19 2011 14 641 520307 4815221 278 40
0:00:46 4/22/2010 4 22 2010 0 656 521205 4815224 276 40
6:00:53 4/18/2009 4 18 2009 6 639 519636 4815219 279 40
22:00:47 3/29/2012 3 29 2012 22 665 519697 4815219 279 40
12:00:24 2/14/2012 2 14 2012 12 657 520385 4815222 278 40
4:00:53 4/30/2009 4 30 2009 4 639 521430 4815225 275 40
16:00:25 2/14/2012 2 14 2012 16 657 520391 4815222 278 40
2:00:26 12/4/2013 12 4 2013 2 671 520916 4815223 276 40
16:00:53 2/4/2010 2 4 2010 16 647 520188 4815221 278 40



18:00:56 1/25/2009 1 25 2009 18 634 519983 4815221 279 40
14:00:47 2/9/2012 2 9 2012 14 657 520886 4815223 276 40
6:00:10 2/21/2014 2 21 2014 6 916 520766 4815223 277 40
0:45:56 1/7/2014 1 7 2014 0 657 519337 4815219 280 40
16:01:21 12/27/2010 12 27 2010 16 653 520593 4815223 277 40
10:01:23 4/3/2009 4 3 2009 10 641 520692 4815223 277 40
10:00:47 3/30/2010 3 30 2010 10 655 520554 4815223 277 40
8:00:27 3/15/2011 3 15 2011 8 657 520949 4815224 276 40
12:00:53 2/21/2012 2 21 2012 12 665 520284 4815222 278 40
12:00:44 4/17/2012 4 17 2012 12 665 520202 4815222 278 40
10:00:19 1/27/2011 1 27 2011 10 653 520412 4815223 278 40
1:08:43 3/11/2014 3 11 2014 1 657 520513 4815223 277 40
18:00:52 2/3/2010 2 3 2010 18 647 520164 4815222 278 40
10:00:48 2/16/2009 2 16 2009 10 635 520311 4815223 278 40
18:00:42 3/29/2011 3 29 2011 18 653 520774 4815224 277 40
10:00:54 2/13/2014 2 13 2014 10 914 520681 4815224 277 40
22:00:54 12/11/2010 12 11 2010 22 657 519680 4815221 279 40
10:00:48 2/1/2010 2 1 2010 10 647 520157 4815222 278 40
18:00:53 1/15/2013 1 15 2013 18 675 520879 4815225 276 40
6:00:42 2/13/2013 2 13 2013 6 658 520964 4815225 276 40
12:00:48 2/10/2013 2 10 2013 12 671 520837 4815225 276 40
18:15:56 1/9/2013 1 9 2013 18 641 520248 4815223 278 40
4:00:55 3/25/2012 3 25 2012 4 672 519651 4815221 279 40
12:00:48 1/22/2012 1 22 2012 12 657 519896 4815222 279 40
18:00:43 4/8/2011 4 8 2011 18 647 521110 4815226 276 40
14:00:44 4/1/2010 4 1 2010 14 654 520128 4815223 278 40
6:00:45 3/25/2012 3 25 2012 6 672 519649 4815222 279 40
18:00:28 1/28/2009 1 28 2009 18 634 520790 4815225 277 40
10:02:32 3/10/2009 3 10 2009 10 634 520742 4815225 277 40
18:00:54 3/5/2011 3 5 2011 18 641 520747 4815225 277 40
19:06:25 4/9/2014 4 9 2014 19 657 520815 4815226 277 40
6:00:41 2/16/2014 2 16 2014 6 914 519557 4815222 280 40
8:00:57 2/8/2010 2 8 2010 8 647 520553 4815225 277 40
8:00:20 3/30/2010 3 30 2010 8 655 520556 4815225 277 40
8:00:44 2/13/2013 2 13 2013 8 658 520968 4815226 276 40
18:00:53 3/8/2009 3 8 2009 18 634 519966 4815223 279 40
10:00:55 2/25/2012 2 25 2012 10 657 520630 4815225 277 40
10:00:23 2/21/2014 2 21 2014 10 916 520737 4815225 277 40
10:00:58 1/22/2012 1 22 2012 10 657 519896 4815223 279 40
6:00:53 4/1/2011 4 1 2011 6 657 520761 4815226 277 40
7:06:41 3/10/2014 3 10 2014 7 657 520453 4815225 277 40
18:00:39 3/20/2012 3 20 2012 18 665 520281 4815224 278 40
10:00:49 3/15/2013 3 15 2013 10 679 520817 4815226 277 40
6:00:54 2/10/2013 2 10 2013 6 671 520248 4815224 278 40
4:00:53 3/20/2011 3 20 2011 4 657 521086 4815227 276 40
6:00:48 3/16/2011 3 16 2011 6 657 520517 4815225 277 40
12:00:52 2/15/2013 2 15 2013 12 671 520629 4815226 277 40
18:00:48 1/18/2011 1 18 2011 18 653 520398 4815225 278 40
4:00:57 4/11/2011 4 11 2011 4 647 520793 4815226 277 40
12:00:41 3/19/2011 3 19 2011 12 647 520485 4815225 277 40
8:00:56 4/25/2010 4 25 2010 8 643 520137 4815224 278 40
18:00:23 12/17/2010 12 17 2010 18 654 519658 4815223 279 40
10:00:53 3/15/2009 3 15 2009 10 641 520595 4815226 277 40
8:00:45 2/10/2013 2 10 2013 8 671 520251 4815225 278 40



8:00:55 3/15/2013 3 15 2013 8 679 520889 4815227 276 40
12:00:54 4/7/2013 4 7 2013 12 679 519992 4815225 279 40
2:00:43 4/30/2009 4 30 2009 2 639 521414 4815229 275 40
2:00:53 2/10/2013 2 10 2013 2 671 520249 4815225 278 40
4:00:14 3/9/2009 3 9 2009 4 634 520156 4815225 278 40
8:00:55 4/1/2011 4 1 2011 8 641 520509 4815226 277 40
4:00:57 4/1/2011 4 1 2011 4 641 521764 4815230 274 40
16:53:18 12/19/2012 12 19 2012 16 641 519979 4815225 279 40
18:01:12 2/11/2010 2 11 2010 18 641 520546 4815227 277 40
18:00:44 3/9/2014 3 9 2014 18 909 520047 4815225 278 40
14:00:23 2/1/2010 2 1 2010 14 647 520148 4815225 278 40
4:00:29 12/4/2010 12 4 2010 4 650 521255 4815229 275 40
18:00:46 3/23/2012 3 23 2012 18 672 519602 4815224 280 40
0:00:53 12/4/2010 12 4 2010 0 650 521252 4815229 275 40
8:00:23 12/12/2013 12 12 2013 8 914 519780 4815224 279 40
12:20:44 2/10/2013 2 10 2013 12 641 520829 4815228 276 40
12:00:53 1/27/2009 1 27 2009 12 634 520947 4815228 276 40
0:00:41 3/16/2011 3 16 2011 0 657 520510 4815227 277 40
7:09:42 3/11/2014 3 11 2014 7 657 520463 4815227 277 40
18:00:54 2/7/2012 2 7 2012 18 657 520779 4815228 277 40
6:00:54 1/19/2011 1 19 2011 6 655 520443 4815227 277 40
16:00:39 5/1/2011 5 1 2011 16 657 520362 4815226 278 40
2:00:54 3/16/2011 3 16 2011 2 657 520511 4815227 277 40
2:00:42 4/11/2011 4 11 2011 2 657 520985 4815228 276 40
10:01:20 3/11/2013 3 11 2013 10 657 520825 4815228 276 40
2:00:44 3/9/2009 3 9 2009 2 634 520171 4815226 278 40
16:00:53 3/8/2009 3 8 2009 16 634 519965 4815226 279 40
10:01:11 3/11/2011 3 11 2011 10 647 520894 4815229 276 40
2:00:49 4/12/2011 4 12 2011 2 667 520107 4815226 278 40
4:01:11 3/15/2011 3 15 2011 4 647 521069 4815229 276 40
12:03:04 3/11/2013 3 11 2013 12 677 520452 4815227 277 40
11:34:25 1/29/2013 1 29 2013 11 641 519913 4815226 279 40
23:25:17 1/26/2013 1 26 2013 23 641 519656 4815225 279 40
22:00:48 1/4/2012 1 4 2012 22 657 519430 4815224 280 40
18:00:20 12/4/2010 12 4 2010 18 653 520058 4815226 278 40
0:00:45 1/6/2011 1 6 2011 0 653 519463 4815225 280 40
14:00:15 3/12/2011 3 12 2011 14 641 520292 4815227 278 40
22:00:57 3/15/2011 3 15 2011 22 657 520515 4815228 277 40
8:01:14 3/21/2013 3 21 2013 8 658 520591 4815228 277 40
6:00:54 11/26/2010 11 26 2010 6 657 519658 4815225 279 40
0:00:42 3/18/2012 3 18 2012 0 658 520586 4815228 277 40
4:00:53 2/10/2013 2 10 2013 4 671 520248 4815227 278 40
2:00:55 3/20/2011 3 20 2011 2 641 521409 4815231 275 40
8:00:53 4/18/2012 4 18 2012 8 657 520066 4815227 278 40
14:00:47 1/27/2013 1 27 2013 14 658 520003 4815227 279 40
14:00:37 2/11/2011 2 11 2011 14 647 520954 4815230 276 40
14:00:43 1/21/2012 1 21 2012 14 658 519885 4815227 279 40
10:58:24 1/19/2013 1 19 2013 10 641 519733 4815226 279 40
12:00:56 3/12/2011 3 12 2011 12 641 520291 4815228 278 40
14:00:51 3/19/2011 3 19 2011 14 657 520359 4815228 278 40
4:00:55 3/16/2011 3 16 2011 4 657 520509 4815229 277 40
11:57:54 3/5/2013 3 5 2013 11 641 520650 4815229 277 40
4:00:54 4/3/2009 4 3 2009 4 640 520701 4815229 277 40
16:00:44 2/11/2011 2 11 2011 16 647 520953 4815230 276 40



18:00:18 2/17/2012 2 17 2012 18 657 520572 4815229 277 40
12:00:42 2/15/2013 2 15 2013 12 658 520660 4815229 277 40
2:00:31 4/3/2009 4 3 2009 2 640 520702 4815229 277 40
6:00:54 2/14/2013 2 14 2013 6 671 520959 4815230 276 40
18:00:53 12/29/2010 12 29 2010 18 650 519919 4815227 279 40
12:00:46 2/3/2010 2 3 2010 12 646 520689 4815230 277 40
0:00:54 1/18/2011 1 18 2011 0 655 520895 4815230 276 40
8:02:11 3/15/2011 3 15 2011 8 647 520907 4815231 276 40
6:00:56 2/15/2012 2 15 2012 6 657 520598 4815230 277 40
2:00:53 12/16/2010 12 16 2010 2 655 519992 4815228 279 40
0:00:36 3/30/2012 3 30 2012 0 665 519697 4815228 279 40
16:00:47 2/25/2011 2 25 2011 16 641 521079 4815232 276 40
22:00:55 3/22/2012 3 22 2012 22 672 519692 4815228 279 40
18:00:55 3/22/2011 3 22 2011 18 657 521126 4815232 276 40
18:01:12 2/24/2014 2 24 2014 18 679 521233 4815233 275 40
16:00:53 12/7/2010 12 7 2010 16 646 520316 4815230 278 40
13:10:49 2/12/2014 2 12 2014 13 657 520920 4815232 276 40
0:00:54 4/26/2011 4 26 2011 0 665 521140 4815232 276 40
2:00:15 4/9/2012 4 9 2012 2 657 520744 4815231 277 40
10:00:48 2/9/2009 2 9 2009 10 635 520407 4815230 278 40
10:00:55 3/1/2011 3 1 2011 10 647 520461 4815230 277 40
8:00:37 3/11/2011 3 11 2011 8 647 520890 4815232 276 40
2:00:53 4/3/2011 4 3 2011 2 657 519679 4815228 279 40
12:00:27 3/17/2012 3 17 2012 12 658 519967 4815229 279 40
16:00:42 12/10/2010 12 10 2010 16 639 520461 4815231 277 40
12:00:36 2/7/2010 2 7 2010 12 646 520687 4815231 277 40
16:00:53 2/9/2009 2 9 2009 16 635 520267 4815230 278 40
18:00:42 3/22/2012 3 22 2012 18 673 519791 4815229 279 40
4:00:53 11/26/2010 11 26 2010 4 657 519661 4815229 279 40
12:00:47 1/5/2011 1 5 2011 12 641 520350 4815231 278 40
10:00:54 1/5/2011 1 5 2011 10 641 520356 4815231 278 40
12:00:42 12/7/2010 12 7 2010 12 657 520133 4815230 278 40
6:00:14 3/29/2011 3 29 2011 6 641 521068 4815233 276 40
18:00:54 3/17/2009 3 17 2009 18 638 521084 4815233 276 40
4:00:47 4/3/2009 4 3 2009 4 643 520804 4815232 277 40
2:00:55 4/1/2011 4 1 2011 2 801 521384 4815234 275 40
22:00:47 3/29/2012 3 29 2012 22 681 519666 4815229 279 40
12:00:23 1/27/2013 1 27 2013 12 658 520004 4815230 279 40
6:00:42 4/3/2009 4 3 2009 6 640 520701 4815232 277 40
10:00:54 12/31/2011 12 31 2011 10 657 519965 4815230 279 40
18:00:48 2/17/2009 2 17 2009 18 635 520022 4815230 278 40
20:00:36 3/13/2013 3 13 2013 20 671 520984 4815233 276 40
14:00:48 3/15/2011 3 15 2011 14 657 520316 4815231 278 40
2:01:17 5/5/2009 5 5 2009 2 639 519693 4815230 279 40
16:00:54 4/2/2010 4 2 2010 16 647 520116 4815231 278 40
2:00:53 11/23/2010 11 23 2010 2 657 520675 4815233 277 40
8:00:23 1/24/2011 1 24 2011 8 655 520804 4815233 277 40
12:00:47 4/20/2012 4 20 2012 12 657 520099 4815231 278 40
10:00:44 4/3/2009 4 3 2009 10 647 520664 4815233 277 40
8:00:53 1/19/2011 1 19 2011 8 655 520441 4815232 277 40
0:00:53 3/15/2011 3 15 2011 0 641 521084 4815234 276 40
16:00:26 2/3/2010 2 3 2010 16 646 520687 4815233 277 40
6:01:00 3/19/2014 3 19 2014 6 907 520701 4815233 277 40
2:00:53 4/1/2011 4 1 2011 2 661 521393 4815235 275 40



10:00:53 2/15/2012 2 15 2012 10 657 520600 4815233 277 40
0:00:47 11/23/2010 11 23 2010 0 657 520673 4815233 277 40
12:00:44 3/29/2014 3 29 2014 12 679 520575 4815233 277 40
12:00:32 3/15/2009 3 15 2009 12 641 519913 4815231 279 40
18:00:53 2/17/2009 2 17 2009 18 635 520020 4815231 278 40
12:04:23 3/11/2013 3 11 2013 12 658 520542 4815233 277 40
0:00:54 12/14/2010 12 14 2010 0 641 520105 4815231 278 40
18:00:54 4/1/2009 4 1 2009 18 641 521247 4815235 275 40
10:00:51 3/19/2014 3 19 2014 10 914 520650 4815233 277 40
6:00:48 2/9/2009 2 9 2009 6 635 520267 4815232 278 40
0:00:56 11/22/2010 11 22 2010 0 801 520537 4815233 277 40
22:00:54 3/14/2011 3 14 2011 22 641 521085 4815235 276 40
14:00:53 2/7/2012 2 7 2012 14 657 520921 4815234 276 40
10:00:12 4/18/2012 4 18 2012 10 657 520078 4815232 278 40
22:00:49 3/5/2010 3 5 2010 22 646 521080 4815235 276 40
23:29:18 12/28/2012 12 28 2012 23 641 519918 4815231 279 40
16:00:54 4/2/2010 4 2 2010 16 643 520169 4815232 278 40
22:00:39 12/27/2010 12 27 2010 22 654 520454 4815233 277 40
12:01:23 3/19/2012 3 19 2012 12 657 520392 4815233 278 40
8:00:21 2/15/2012 2 15 2012 8 657 520600 4815234 277 40
20:00:54 12/11/2013 12 11 2013 20 914 519771 4815231 279 40
0:00:41 1/8/2010 1 8 2010 0 646 520776 4815234 277 40
12:01:11 1/25/2013 1 25 2013 12 675 520376 4815233 278 40
4:00:49 11/24/2010 11 24 2010 4 640 520712 4815234 277 40
16:00:47 4/10/2010 4 10 2010 16 643 520162 4815233 278 40
2:00:53 12/4/2010 12 4 2010 2 650 521235 4815236 275 40
18:00:47 4/5/2010 4 5 2010 18 654 520281 4815233 278 40
7:47:26 3/22/2014 3 22 2014 7 657 519979 4815232 279 40
0:00:48 3/30/2012 3 30 2012 0 681 519672 4815231 279 40
18:00:42 2/25/2009 2 25 2009 18 632 520640 4815234 277 40
10:00:35 3/16/2011 3 16 2011 10 657 520518 4815234 277 40
20:00:48 3/12/2013 3 12 2013 20 671 520818 4815235 277 40
14:00:50 12/27/2011 12 27 2011 14 658 520315 4815233 278 40
6:43:18 2/16/2013 2 16 2013 6 641 520116 4815233 278 40
10:00:53 12/7/2010 12 7 2010 10 657 520132 4815233 278 40
11:11:53 1/23/2013 1 23 2013 11 641 519932 4815232 279 40
16:01:35 2/28/2011 2 28 2011 16 638 520339 4815234 278 40
2:00:54 3/17/2012 3 17 2012 2 665 520782 4815235 277 40
8:00:49 3/16/2011 3 16 2011 8 657 520517 4815234 277 40
16:00:26 1/24/2013 1 24 2013 16 671 520024 4815233 278 40
22:00:55 1/7/2010 1 7 2010 22 646 520778 4815235 277 40
10:00:53 2/7/2010 2 7 2010 10 646 520685 4815235 277 40
10:00:47 4/18/2010 4 18 2010 10 656 520116 4815234 278 40
10:00:42 3/29/2014 3 29 2014 10 679 520575 4815235 277 40
10:00:40 3/28/2009 3 28 2009 10 640 520248 4815234 278 40
4:00:54 2/15/2012 2 15 2012 4 657 520598 4815235 277 40
18:00:48 4/13/2011 4 13 2011 18 667 519860 4815233 279 40
8:00:33 2/13/2013 2 13 2013 8 671 521000 4815237 276 40
18:00:14 3/29/2012 3 29 2012 18 673 519731 4815233 279 40
4:00:54 3/15/2011 3 15 2011 4 657 521068 4815237 276 40
22:00:54 4/5/2011 4 5 2011 22 657 520261 4815234 278 40
16:26:41 4/7/2013 4 7 2013 16 657 519993 4815234 279 40
12:00:48 12/22/2010 12 22 2010 12 653 519881 4815234 279 40
4:00:49 3/19/2014 3 19 2014 4 907 520702 4815236 277 40



0:19:50 4/26/2014 4 26 2014 0 657 519656 4815233 279 40
19:24:25 12/11/2013 12 11 2013 19 657 519772 4815234 279 40
8:00:24 3/29/2012 3 29 2012 8 671 520676 4815236 277 40
18:00:37 3/22/2012 3 22 2012 18 674 519719 4815234 279 40
18:00:42 12/11/2010 12 11 2010 18 646 519669 4815233 279 40
2:00:54 4/4/2010 4 4 2010 2 656 521362 4815239 275 40
12:07:44 12/26/2013 12 26 2013 12 657 519975 4815235 279 40
7:40:25 4/19/2014 4 19 2014 7 657 519880 4815235 279 40
4:06:26 4/2/2013 4 2 2013 4 657 521534 4815240 275 40
2:00:47 3/19/2014 3 19 2014 2 907 520687 4815237 277 40
18:01:18 2/19/2013 2 19 2013 18 671 520619 4815237 277 40
22:00:50 4/2/2009 4 2 2009 22 643 520769 4815238 277 40
8:00:47 12/24/2010 12 24 2010 8 655 519991 4815235 279 40
16:00:55 4/19/2012 4 19 2012 16 665 520209 4815236 278 40
8:00:39 4/8/2012 4 8 2012 8 657 519997 4815235 279 40
22:00:43 3/19/2012 3 19 2012 22 665 520946 4815239 276 40
12:00:42 3/12/2011 3 12 2011 12 657 520295 4815237 278 40
22:00:54 3/23/2012 3 23 2012 22 675 519818 4815235 279 40
23:21:47 1/25/2013 1 25 2013 23 641 519925 4815236 279 40
22:00:55 3/22/2012 3 22 2012 22 673 519779 4815235 279 40
14:01:46 1/18/2012 1 18 2012 14 657 520358 4815237 278 40
10:00:36 12/22/2010 12 22 2010 10 653 519881 4815236 279 40
18:00:54 5/7/2008 5 7 2008 18 634 520877 4815239 276 40
4:00:54 4/7/2010 4 7 2010 4 643 521244 4815240 275 40
0:00:53 1/8/2009 1 8 2009 0 634 521028 4815239 276 40
16:00:41 3/28/2014 3 28 2014 16 914 520188 4815237 278 40
16:00:44 11/30/2011 11 30 2011 16 655 519725 4815236 279 40
8:00:42 2/10/2009 2 10 2009 8 635 520366 4815238 278 40
6:00:54 3/15/2011 3 15 2011 6 647 521072 4815240 276 40
22:00:42 12/29/2010 12 29 2010 22 650 519910 4815237 279 40
8:00:53 4/15/2011 4 15 2011 8 647 520460 4815238 277 40
2:00:49 2/11/2010 2 11 2010 2 641 519676 4815236 279 40
10:00:42 3/28/2011 3 28 2011 10 653 520531 4815239 277 40
10:00:49 4/19/2009 4 19 2009 10 639 520120 4815238 278 40
12:00:50 1/5/2012 1 5 2012 12 657 520007 4815237 279 40
10:00:41 3/8/2012 3 8 2012 10 657 520992 4815240 276 40
10:00:54 2/3/2010 2 3 2010 10 646 520682 4815239 277 40
12:01:21 4/13/2013 4 13 2013 12 671 520346 4815239 278 40
10:00:48 2/10/2013 2 10 2013 10 657 520169 4815238 278 40
10:00:47 4/1/2009 4 1 2009 10 641 521052 4815241 276 40
2:00:28 2/27/2009 2 27 2009 2 632 521021 4815241 276 40
4:00:54 2/13/2013 2 13 2013 4 671 520994 4815241 276 40
2:00:42 3/15/2011 3 15 2011 2 657 521081 4815241 276 40
6:01:11 12/15/2010 12 15 2010 6 641 519978 4815238 279 40
10:00:55 2/10/2013 2 10 2013 10 671 520263 4815239 278 40
10:01:27 1/25/2013 1 25 2013 10 675 520382 4815239 278 40
22:00:53 3/9/2014 3 9 2014 22 914 520046 4815238 278 40
0:00:48 4/1/2011 4 1 2011 0 659 521068 4815241 276 40
14:00:48 4/9/2009 4 9 2009 14 641 521073 4815241 276 40
6:00:53 3/6/2010 3 6 2010 6 646 521060 4815241 276 40
0:00:42 3/31/2011 3 31 2011 0 661 520806 4815241 277 40
6:00:54 2/13/2013 2 13 2013 6 671 520993 4815241 276 40
14:00:54 3/12/2011 3 12 2011 14 657 520293 4815239 278 40
12:01:23 12/12/2010 12 12 2010 12 646 519825 4815238 279 40



4:00:54 12/15/2010 12 15 2010 4 641 519980 4815238 279 40
7:04:24 4/9/2014 4 9 2014 7 657 520810 4815241 277 40
22:00:15 3/31/2011 3 31 2011 22 659 521067 4815242 276 40
0:00:51 3/17/2012 3 17 2012 0 665 520779 4815241 277 40
16:01:17 2/21/2012 2 21 2012 16 657 520330 4815240 278 40
18:00:56 4/4/2009 4 4 2009 18 641 521070 4815242 276 40
18:00:54 5/10/2011 5 10 2011 18 665 520875 4815241 276 40
18:00:48 2/25/2010 2 25 2010 18 641 521191 4815242 276 40
12:00:55 2/11/2010 2 11 2010 12 641 519993 4815239 279 40
8:00:56 2/24/2014 2 24 2014 8 914 520503 4815240 277 40
2:00:53 4/3/2009 4 3 2009 2 643 520792 4815241 277 40
6:01:11 3/30/2010 3 30 2010 6 654 521688 4815244 274 40
18:00:23 3/5/2010 3 5 2010 18 646 521077 4815242 276 40
18:00:43 3/11/2011 3 11 2011 18 657 520832 4815241 276 40
10:01:23 3/6/2012 3 6 2012 10 641 520694 4815241 277 40
0:00:23 4/3/2009 4 3 2009 0 643 520770 4815241 277 40
18:00:54 3/19/2011 3 19 2011 18 657 521131 4815242 276 40
5:29:43 1/28/2013 1 28 2013 5 641 519485 4815238 280 40
2:00:54 1/15/2011 1 15 2011 2 653 520449 4815241 277 40
14:00:43 4/17/2012 4 17 2012 14 665 520232 4815240 278 40
10:00:42 1/5/2012 1 5 2012 10 657 520001 4815239 279 40
16:00:47 1/18/2011 1 18 2011 16 654 520363 4815241 278 40
12:00:11 1/30/2009 1 30 2009 12 635 520266 4815240 278 40
14:00:50 3/19/2012 3 19 2012 14 657 520372 4815241 278 40
12:00:39 4/26/2010 4 26 2010 12 657 519896 4815239 279 40
13:34:48 4/17/2014 4 17 2014 13 657 520367 4815241 278 40
2:00:26 3/8/2009 3 8 2009 2 634 520361 4815241 278 40
18:00:53 4/20/2009 4 20 2009 18 639 520982 4815243 276 40
18:00:48 11/21/2010 11 21 2010 18 640 520093 4815240 278 40
18:00:56 12/3/2010 12 3 2010 18 641 519696 4815239 279 40
8:00:47 2/9/2009 2 9 2009 8 635 520243 4815241 278 40
2:00:43 3/28/2012 3 28 2012 2 672 519679 4815239 279 40
22:00:56 2/25/2009 2 25 2009 22 632 520633 4815242 277 40
22:00:54 3/16/2012 3 16 2012 22 665 520779 4815242 277 40
10:00:54 1/7/2012 1 7 2012 10 657 520032 4815240 278 40
12:02:26 2/21/2014 2 21 2014 12 657 520659 4815242 277 40
2:01:17 3/6/2010 3 6 2010 2 646 521062 4815244 276 40
6:01:23 12/11/2010 12 11 2010 6 646 519711 4815239 279 40
16:00:48 2/17/2009 2 17 2009 16 635 520047 4815240 278 40
22:00:55 3/29/2012 3 29 2012 22 673 519728 4815240 279 40
2:00:14 1/8/2009 1 8 2009 2 634 521021 4815243 276 40
12:00:34 2/18/2011 2 18 2011 12 641 520550 4815242 277 40
12:00:11 12/31/2011 12 31 2011 12 657 519963 4815240 279 40
16:00:48 12/10/2010 12 10 2010 16 647 520383 4815242 278 40
2:00:55 2/21/2014 2 21 2014 2 679 520759 4815243 277 40
10:00:47 2/24/2012 2 24 2012 10 657 520387 4815242 278 40
2:01:13 3/19/2013 3 19 2013 2 657 519946 4815240 279 40
4:00:23 3/28/2012 3 28 2012 4 672 519679 4815240 279 40
10:00:15 1/17/2012 1 17 2012 10 657 520033 4815241 278 40
0:00:54 1/15/2011 1 15 2011 0 653 520449 4815242 277 40
12:21:17 4/26/2014 4 26 2014 12 657 520181 4815241 278 40
2:00:53 4/17/2012 4 17 2012 2 665 520938 4815244 276 40
5:22:26 1/26/2013 1 26 2013 5 641 519496 4815239 280 40
8:00:53 4/1/2009 4 1 2009 8 643 520481 4815242 277 40



18:00:24 4/20/2012 4 20 2012 18 665 520529 4815243 277 40
16:00:54 3/27/2011 3 27 2011 16 665 520817 4815244 277 40
0:01:20 3/10/2014 3 10 2014 0 914 520045 4815241 278 40
0:00:47 3/17/2011 3 17 2011 0 659 520558 4815243 277 40
4:00:56 3/6/2010 3 6 2010 4 646 521066 4815244 276 40
4:00:41 4/25/2008 4 25 2008 4 636 520936 4815244 276 40
16:00:42 3/17/2013 3 17 2013 16 677 520900 4815244 276 40
7:00:55 4/8/2014 4 8 2014 7 657 520872 4815244 276 40
10:01:12 12/14/2010 12 14 2010 10 641 519984 4815241 279 40
14:00:43 2/17/2009 2 17 2009 14 635 520094 4815242 278 40
10:00:44 2/26/2011 2 26 2011 10 641 520952 4815244 276 40
22:00:57 3/20/2013 3 20 2013 22 677 520108 4815242 278 40
18:00:42 12/11/2010 12 11 2010 18 657 519677 4815241 279 40
12:00:53 3/11/2013 3 11 2013 12 671 520461 4815243 277 40
22:00:48 4/25/2011 4 25 2011 22 665 521139 4815245 276 40
20:01:17 1/21/2013 1 21 2013 20 675 521059 4815245 276 40
12:39:12 1/15/2013 1 15 2013 12 641 519951 4815242 279 40
10:00:51 2/1/2012 2 1 2012 10 657 520840 4815244 276 40
12:00:25 4/3/2009 4 3 2009 12 647 520510 4815243 277 40
11:31:25 12/29/2012 12 29 2012 11 641 519943 4815242 279 40
18:00:47 2/8/2010 2 8 2010 18 647 521038 4815245 276 40
6:16:47 2/25/2014 2 25 2014 6 657 520909 4815245 276 40
0:00:50 12/12/2010 12 12 2010 0 646 519662 4815241 279 40
0:00:53 4/17/2012 4 17 2012 0 665 520938 4815245 276 40
18:00:43 12/13/2010 12 13 2010 18 641 520100 4815243 278 40
2:00:54 12/16/2010 12 16 2010 2 641 519971 4815242 279 40
10:00:44 2/21/2014 2 21 2014 10 909 520840 4815245 276 40
10:00:47 2/13/2013 2 13 2013 10 671 520967 4815245 276 40
10:47:25 4/13/2013 4 13 2013 10 657 520423 4815244 277 40
12:00:50 3/19/2011 3 19 2011 12 641 520536 4815244 277 40
2:00:53 2/16/2014 2 16 2014 2 914 519456 4815241 280 40
14:00:27 3/19/2011 3 19 2011 14 641 520536 4815244 277 40
12:00:53 3/29/2012 3 29 2012 12 665 520122 4815243 278 40
10:00:42 12/29/2011 12 29 2011 10 658 520379 4815244 278 40
10:00:43 3/28/2013 3 28 2013 10 657 520768 4815245 277 40
18:00:54 12/13/2010 12 13 2010 18 641 520111 4815243 278 40
12:00:53 12/24/2010 12 24 2010 12 653 520103 4815243 278 40
2:01:10 12/15/2010 12 15 2010 2 641 519968 4815243 279 40
14:00:56 2/3/2010 2 3 2010 14 646 520675 4815245 277 40
10:01:17 1/5/2011 1 5 2011 10 639 520383 4815244 278 40
11:19:18 12/26/2012 12 26 2012 11 641 519973 4815243 279 40
8:00:57 2/21/2014 2 21 2014 8 679 520760 4815246 277 40
18:01:50 2/15/2010 2 15 2010 18 641 521218 4815247 275 40
0:00:15 3/27/2012 3 27 2012 0 671 521014 4815246 276 40
0:56:25 4/7/2014 4 7 2014 0 657 520767 4815246 277 40
0:00:54 2/11/2010 2 11 2010 0 641 519698 4815242 279 40
14:00:16 2/21/2012 2 21 2012 14 665 520214 4815244 278 40
14:00:49 1/26/2011 1 26 2011 14 653 520239 4815244 278 40
10:00:49 4/25/2010 4 25 2010 10 657 520003 4815243 279 40
22:00:54 12/15/2010 12 15 2010 22 641 519980 4815243 279 40
0:01:20 3/7/2014 3 7 2014 0 914 520790 4815246 277 40
16:00:26 4/13/2013 4 13 2013 16 671 520480 4815245 277 40
18:00:56 3/29/2012 3 29 2012 18 681 519603 4815242 280 40
16:00:53 3/10/2011 3 10 2011 16 657 521141 4815247 276 40



14:00:56 1/24/2013 1 24 2013 14 671 520039 4815244 278 40
6:00:42 2/27/2009 2 27 2009 6 632 521014 4815247 276 40
10:00:52 4/1/2010 4 1 2010 10 643 520157 4815245 278 40
16:00:49 4/10/2008 4 10 2008 16 634 520824 4815247 276 40
12:00:13 2/1/2012 2 1 2012 12 657 520990 4815248 276 40
8:00:24 2/16/2010 2 16 2010 8 641 521029 4815248 276 40
18:00:43 2/22/2009 2 22 2009 18 635 521015 4815248 276 40
12:00:54 1/21/2012 1 21 2012 12 657 519910 4815245 279 40
0:01:24 4/3/2011 4 3 2011 0 657 520285 4815246 278 40
18:00:54 2/8/2010 2 8 2010 18 647 521253 4815249 275 40
18:00:53 2/19/2010 2 19 2010 18 641 520472 4815247 277 40
10:01:23 2/21/2014 2 21 2014 10 671 520774 4815248 277 40
4:00:41 3/26/2012 3 26 2012 4 673 519768 4815245 279 40
0:00:38 2/24/2014 2 24 2014 0 909 520702 4815248 277 40
22:00:55 3/24/2012 3 24 2012 22 672 519699 4815245 279 40
6:00:54 2/21/2014 2 21 2014 6 679 520760 4815248 277 40
14:02:25 2/18/2014 2 18 2014 14 671 520797 4815248 277 40
10:00:42 3/22/2012 3 22 2012 10 663 520284 4815247 278 40
6:00:50 4/3/2009 4 3 2009 6 643 520792 4815249 277 40
22:00:55 4/16/2008 4 16 2008 22 632 521524 4815251 275 40
18:00:53 5/4/2011 5 4 2011 18 657 520928 4815249 276 40
8:00:48 12/11/2010 12 11 2010 8 646 519723 4815246 279 40
22:00:55 2/23/2014 2 23 2014 22 909 520704 4815249 277 40
0:00:13 4/12/2011 4 12 2011 0 667 520109 4815247 278 40
5:26:12 1/27/2013 1 27 2013 5 641 519680 4815246 279 40
0:00:53 12/11/2013 12 11 2013 0 671 520024 4815247 278 40
8:00:47 4/13/2011 4 13 2011 8 667 520389 4815248 278 40
2:01:18 2/21/2014 2 21 2014 2 909 520807 4815250 277 40
10:00:55 11/22/2010 11 22 2010 10 640 519975 4815247 279 40
6:00:31 3/26/2012 3 26 2012 6 673 519772 4815247 279 40
6:00:52 4/25/2008 4 25 2008 6 636 520935 4815250 276 40
12:00:41 3/23/2011 3 23 2011 12 657 519857 4815247 279 40
12:00:48 2/21/2014 2 21 2014 12 679 520695 4815250 277 40
14:01:12 2/12/2013 2 12 2013 14 671 520992 4815250 276 40
2:00:48 1/8/2011 1 8 2011 2 653 521237 4815251 275 40
22:00:53 3/27/2012 3 27 2012 22 672 519664 4815247 279 40
10:00:50 3/1/2011 3 1 2011 10 657 520508 4815249 277 40
0:00:33 3/28/2012 3 28 2012 0 672 519616 4815247 279 40
8:00:53 4/1/2011 4 1 2011 8 657 520556 4815250 277 40
0:00:42 1/4/2010 1 4 2010 0 640 520881 4815251 276 40
12:11:41 1/8/2013 1 8 2013 12 641 520816 4815250 277 40
14:00:47 4/10/2008 4 10 2008 14 634 520824 4815251 276 40
6:00:53 3/23/2012 3 23 2012 6 673 519798 4815247 279 40
0:00:26 2/9/2009 2 9 2009 0 635 520207 4815249 278 40
22:00:41 3/28/2011 3 28 2011 22 653 521034 4815251 276 40
2:00:42 3/25/2012 3 25 2012 2 672 519632 4815247 279 40
0:00:47 3/17/2011 3 17 2011 0 647 520585 4815250 277 40
18:00:53 3/23/2012 3 23 2012 18 673 519802 4815248 279 40
14:00:58 3/29/2014 3 29 2014 14 679 520645 4815250 277 40
4:00:56 1/8/2011 1 8 2011 4 653 521235 4815252 275 40
22:00:54 1/7/2009 1 7 2009 22 634 521026 4815252 276 40
6:00:48 3/16/2009 3 16 2009 6 638 520321 4815249 278 40
8:00:31 4/3/2009 4 3 2009 8 643 520786 4815251 277 40
10:00:56 1/6/2010 1 6 2010 10 646 520195 4815249 278 40



6:00:49 4/9/2010 4 9 2010 6 801 521061 4815252 276 40
14:00:26 1/18/2012 1 18 2012 14 665 520405 4815250 278 40
20:00:53 2/23/2014 2 23 2014 20 909 520693 4815251 277 40
8:00:56 4/11/2010 4 11 2010 8 657 519810 4815249 279 40
10:00:20 5/1/2010 5 1 2010 10 646 520262 4815250 278 40
18:01:07 1/21/2013 1 21 2013 18 675 521054 4815252 276 40
2:00:41 3/14/2011 3 14 2011 2 657 521094 4815252 276 40
4:00:51 2/21/2014 2 21 2014 4 679 520753 4815251 277 40
4:00:53 2/24/2014 2 24 2014 4 914 520530 4815251 277 40
8:00:44 12/15/2010 12 15 2010 8 655 520192 4815250 278 40
22:00:56 12/4/2010 12 4 2010 22 646 520206 4815250 278 40
6:00:53 3/24/2009 3 24 2009 6 641 520231 4815250 278 40
18:01:22 11/28/2011 11 28 2011 18 655 520393 4815251 278 40
14:00:53 3/10/2011 3 10 2011 14 641 520957 4815252 276 40
10:00:53 1/4/2012 1 4 2012 10 657 519949     4815249 279     40
6:00:23 4/26/2008       4       26      2008    6       636     521041  4815253 276     40
14:00:43        1/24/2013       1       24      2013    14      658     519958  4815249 279     40
16:00:55        3/19/2011       3       19      2011    16      657     520466  4815251 277     40
8:00:55 4/1/2009        4       1       2009    8       639     520534  4815251 277     40
14:01:09        4/17/2010       4       17      2010    14      643     520111  4815250 278     40
10:00:53        3/7/2014        3       7       2014    10      914     520642  4815252 277     40
16:00:55        2/20/2014       2       20      2014    16      909     520822  4815252 276     40
2:00:33 4/26/2008       4       26      2008    2       636     521037  4815253 276     40
18:00:47        2/8/2009        2       8       2009    18      635     520208  4815251 278     40
10:01:11        1/17/2012       1       17      2012    10      641     520025  4815250 278     40
10:00:27        4/17/2012       4       17      2012    10      671     520096  4815250 278     40
22:00:54        4/2/2011        4       2       2011    22      657     520305  4815251 278     40
16:00:42        3/29/2014       3       29      2014    16      679     520655  4815252 277     40
18:00:47        3/13/2011       3       13      2011    18      657     520847  4815253 276     40
16:01:01        3/17/2013       3       17      2013    16      671     520940  4815253 276     40
8:00:24 3/29/2014       3       29      2014    8       679     520667  4815252 277     40
10:00:48        1/30/2009       1       30      2009    10      634     521026  4815254 276     40
4:00:49 4/26/2008       4       26      2008    4       636     521040  4815254 276     40
18:00:45        3/5/2010        3       5       2010    18      641     521150  4815254 276     40
0:00:21 4/13/2008       4       13      2008    0       634     521481  4815255 275     40
2:00:54 2/23/2010       2       23      2010    2       641     521215  4815254 276     40
22:00:44        3/1/2011        3       1       2011    22      646     520191  4815251 278     40
18:00:49        1/12/2014       1       12      2014    18      658     519430  4815249 280     40
22:00:47        12/10/2013      12      10      2013    22      671     520020  4815251 278     40
22:00:48        3/10/2014       3       10      2014    22      914     520471  4815252 277     40
10:01:48        12/30/2011      12      30      2011    10      641     520085  4815251 278     40
10:00:53        11/26/2011      11      26      2011    10      655     520099  4815251 278     40
14:00:44        4/7/2008        4       7       2008    14      634     520823  4815254 276     40
8:00:47 3/15/2013       3       15      2013    8       677     520690  4815253 277     40
12:00:42        12/14/2010      12      14      2010    12      641     519980  4815251 279     40
18:00:41        4/10/2008       4       10      2008    18      634     520826  4815254 276     40
18:02:09        5/24/2010       5       24      2010    18      639     521902  4815257 274     40
8:00:47 4/14/2012       4       14      2012    8       674     520325  4815253 278     40
10:00:54        1/30/2009 1 30 2009 10 635 521028 4815255 276 40
18:00:48 12/11/2010 12 11 2010 18 657 519759 4815251 279 40
19:31:26 4/16/2014 4 16 2014 19 657 520822 4815254 276 40
16:00:44 12/21/2010 12 21 2010 16 641 520377 4815253 278 40
2:01:12 12/14/2010 12 14 2010 2 641 520101 4815252 278 40
6:00:35 3/21/2012 3 21 2012 6 657 520278 4815253 278 40



14:00:41 3/29/2012 3 29 2012 14 665 520109 4815252 278 40
18:00:53 1/7/2009 1 7 2009 18 634 521029 4815255 276 40
0:00:54 3/25/2012 3 25 2012 0 672 519672 4815251 279 40
22:00:53 3/21/2012 3 21 2012 22 663 519842 4815252 279 40
22:00:55 12/11/2010 12 11 2010 22 646 519661 4815251 279 40
6:01:12 3/30/2010 3 30 2010 6 650 521709 4815258 274 40
10:00:42 2/16/2013 2 16 2013 10 658 520768 4815255 277 40
10:00:42 2/10/2013 2 10 2013 10 658 520252 4815253 278 40
0:00:55 4/28/2011 4 28 2011 0 654 520960 4815255 276 40
10:00:47 12/24/2010 12 24 2010 10 653 520097 4815253 278 40
12:00:54 2/11/2011 2 11 2011 12 647 520800 4815255 277 40
6:00:54 3/14/2011 3 14 2011 6 657 521097 4815256 276 40
14:00:53 12/15/2010 12 15 2010 14 646 520326 4815254 278 40
16:01:06 2/28/2011 2 28 2011 16 646 520369 4815254 278 40
4:00:48 3/24/2009 3 24 2009 4 641 520233 4815254 278 40
18:00:38 1/18/2011 1 18 2011 18 653 520369 4815254 278 40
2:00:55 1/4/2010 1 4 2010 2 640 520908 4815256 276 40
4:00:54 4/12/2011 4 12 2011 4 641 519687 4815252 279 40
0:00:53 12/15/2010 12 15 2010 0 641 519983 4815253 279 40
10:01:05 3/1/2011 3 1 2011 10 641 520512 4815255 277 40
10:00:49 5/3/2010 5 3 2010 10 657 520329 4815255 278 40
14:00:42 1/17/2012 1 17 2012 14 657 519997 4815254 279 40
6:00:53 4/6/2010 4 6 2010 6 654 519799 4815253 279 40
6:01:23 12/9/2013 12 9 2013 6 914 520279 4815254 278 40
0:00:56 4/10/2009 4 10 2009 0 639 521644 4815259 274 40
14:00:21 2/1/2012 2 1 2012 14 657 520988 4815257 276 40
18:01:31 1/26/2010 1 26 2010 18 646 521024 4815257 276 40
22:00:55 3/1/2011 3 1 2011 22 657 520204 4815255 278 40
18:00:41 3/22/2012 3 22 2012 18 674 519723 4815253 279 40
0:00:47 3/30/2012 3 30 2012 0 673 519725 4815253 279 40
2:00:25 4/17/2012 4 17 2012 2 658 520983 4815257 276 40
2:00:49 3/20/2012 3 20 2012 2 641 520469 4815256 277 40
10:00:24 4/1/2010 4 1 2010 10 654 520311 4815255 278 40
18:00:53 1/31/2013 1 31 2013 18 657 520321 4815255 278 40
2:01:20 1/20/2012 1 20 2012 2 641 519948 4815254 279 40
0:00:23 2/26/2009 2 26 2009 0 632 520640 4815256 277 40
0:00:55 4/15/2008 4 15 2008 0 634 520985 4815258 276 40
14:00:54 4/2/2010 4 2 2010 14 643 520158 4815255 278 40
10:00:54 3/11/2013 3 11 2013 10 679 520841 4815257 276 40
14:01:24 12/14/2010 12 14 2010 14 641 519981 4815255 279 40
22:01:24 4/23/2010 4 23 2010 22 656 521350 4815259 275 40
3:00:53 4/9/2010 4 9 2010 3 801 521062 4815258 276 40
4:00:51 2/16/2010 2 16 2010 4 641 521031 4815258 276 40
12:00:38 3/18/2009 3 18 2009 12 638 520303 4815256 278 40
4:01:06 3/27/2008 3 27 2008 4 637 521176 4815259 276 40
12:00:48 4/6/2011 4 6 2011 12 641 520327 4815256 278 40
22:00:49 11/23/2010 11 23 2010 22 640 521052 4815258 276 40
17:20:18 12/26/2012 12 26 2012 17 641 519971 4815255 279 40
1:56:25 11/22/2013 11 22 2013 1 657 520736 4815257 277 40
22:00:53 3/25/2012 3 25 2012 22 673 519805 4815255 279 40
2:00:55 3/17/2011 3 17 2011 2 647 520581 4815257 277 40
7:22:56 3/15/2014 3 15 2014 7 657 520180 4815256 278 40
12:00:50 4/1/2009 4 1 2009 12 640 520960 4815258 276 40
4:00:42 3/14/2011 3 14 2011 4 657 521095 4815259 276 40



0:00:42 3/20/2011 3 20 2011 0 641 521412 4815260 275 40
22:00:53 2/8/2009 2 8 2009 22 635 520205 4815256 278 40
6:00:19 2/16/2010 2 16 2010 6 641 521032 4815259 276 40
0:00:54 3/22/2012 3 22 2012 0 663 519847 4815255 279 40
12:38:14 1/4/2014 1 4 2014 12 657 519664 4815255 279 40
2:00:56 2/24/2014 2 24 2014 2 909 520710 4815258 277 40
16:00:26 4/1/2009 4 1 2009 16 641 521171 4815259 276 40
12:00:32 12/23/2010 12 23 2010 12 641 519980 4815256 279 40
18:01:33 12/30/2011 12 30 2011 18 641 519882 4815256 279 40
8:00:54 4/26/2008 4 26 2008 8 636 520752 4815258 277 40
14:00:54 1/18/2011 1 18 2011 14 653 520377 4815257 278 40
4:00:54 3/23/2012 3 23 2012 4 673 519773 4815256 279 40
22:00:31 2/10/2010 2 10 2010 22 641 519688 4815255 279 40
18:00:37 1/15/2011 1 15 2011 18 653 520315 4815257 278 40
18:00:54 12/11/2010 12 11 2010 18 646 519675 4815256 279 40
12:00:19 4/9/2010 4 9 2010 12 653 520384 4815258 278 40
6:00:32 3/1/2014 3 1 2014 6 914 521493 4815261 275 40
2:00:52 12/12/2010 12 12 2010 2 646 519667 4815256 279 40
0:00:33 4/3/2011 4 3 2011 0 653 520271 4815257 278 40
8:00:33 12/4/2010 12 4 2010 8 641 520432 4815258 277 40
16:00:25 12/24/2010 12 24 2010 16 653 520060 4815257 278 40
8:01:11 12/15/2010 12 15 2010 8 641 519978 4815257 279 40
0:00:41 3/24/2012 3 24 2012 0 675 519753 4815256 279 40
20:00:24 4/2/2014 4 2 2014 20 914 519782 4815256 279 40
10:00:56 3/23/2011 3 23 2011 10 657 519881 4815257 279 40
0:00:42 4/17/2012 4 17 2012 0 658 520981 4815260 276 40
0:00:50 4/17/2012 4 17 2012 0 671 520987 4815260 276 40
14:00:56 12/24/2010 12 24 2010 14 653 520065 4815258 278 40
10:00:36 2/11/2010 2 11 2010 10 641 519969 4815257 279 40
2:00:47 3/27/2012 3 27 2012 2 671 521042 4815261 276 40
16:00:53 2/17/2012 2 17 2012 16 657 520689 4815260 277 40
6:00:36 2/24/2014 2 24 2014 6 914 520522 4815259 277 40
18:00:48 4/6/2008 4 6 2008 18 634 521088 4815261 276 40
2:01:12 2/21/2014 2 21 2014 2 916 520806 4815260 277 40
10:00:54 4/15/2011 4 15 2011 10 657 520228 4815259 278 40
10:01:11 1/22/2012 1 22 2012 10 658 519979 4815258 279 40
20:00:53 2/14/2012 2 14 2012 20 657 520462 4815259 277 40
12:00:42 1/24/2013 1 24 2013 12 658 519954 4815258 279 40
4:00:56 3/16/2009 3 16 2009 4 638 520321 4815259 278 40
14:00:48 12/23/2010 12 23 2010 14 641 519972 4815258 279 40
12:00:47 2/6/2010 2 6 2010 12 641 520183 4815259 278 40
6:00:25 11/21/2010 11 21 2010 6 654 520206 4815259 278 40
22:00:53 4/27/2011 4 27 2011 22 654 520954 4815261 276 40
2:00:48 3/26/2011 3 26 2011 2 641 521177 4815262 276 40
2:01:23 3/27/2012 3 27 2012 2 641 521051 4815262 276 40
16:00:56 3/2/2012 3 2 2012 16 657 521104 4815262 276 40
0:00:53 12/16/2010 12 16 2010 0 641 519971 4815259 279 40
10:00:47 2/2/2010 2 2 2010 10 646 520637 4815261 277 40
6:00:48 12/4/2013 12 4 2013 6 908 520725 4815261 277 40
10:00:21 3/21/2012 3 21 2012 10 665 520488 4815260 277 40
0:00:36 4/6/2011 4 6 2011 0 657 520245 4815260 278 40
4:00:31 1/7/2010 1 7 2010 4 646 520663 4815261 277 40
6:00:50 2/10/2013 2 10 2013 6 658 520187 4815260 278 40
0:00:44 1/19/2011 1 19 2011 0 653 520365 4815260 278 40



22:00:43 3/24/2012 3 24 2012 22 658 520652 4815261 277 40
6:00:41 1/8/2009 1 8 2009 6 634 520959 4815262 276 40
2:00:57 3/20/2011 3 20 2011 2 657 521132 4815263 276 40
18:01:23 11/21/2010 11 21 2010 18 646 520182 4815260 278 40
22:00:53 3/18/2011 3 18 2011 22 657 520729 4815261 277 40
14:00:54 5/1/2009 5 1 2009 14 639 520100 4815259 278 40
14:00:54 2/9/2013 2 9 2013 14 671 520287 4815260 278 40
20:00:40 3/23/2012 3 23 2012 20 665 519757 4815259 279 40
4:00:53 4/6/2010 4 6 2010 4 654 519796 4815259 279 40
0:15:13 12/29/2013 12 29 2013 0 657 519853 4815259 279 40
14:00:52 1/4/2012 1 4 2012 14 657 519961 4815259 279 40
13:44:42 4/20/2014 4 20 2014 13 657 520390 4815261 278 40
16:00:43 1/10/2012 1 10 2012 16 657 520339 4815261 278 40
10:00:44 1/16/2012 1 16 2012 10 657 520029 4815260 278 40
10:00:47 1/21/2012 1 21 2012 10 657 519948 4815260 279 40
14:00:48 2/21/2012 2 21 2012 14 657 520321 4815261 278 40
6:00:55 1/5/2010 1 5 2010 6 646 521085 4815263 276 40
0:01:09 3/25/2012 3 25 2012 0 674 519678 4815259 279 40
9:00:41 4/9/2010 4 9 2010 9 801 520810 4815263 277 40
22:00:56 4/2/2010 4 2 2010 22 656 521015 4815263 276 40
0:00:47 4/18/2009 4 18 2009 0 639 519637 4815259 279 40
12:00:53 2/17/2012 2 17 2012 12 657 520689 4815263 277 40
8:00:42 3/17/2011 3 17 2011 8 659 520915 4815263 276 40
6:00:30 12/28/2010 12 28 2010 6 657 521048 4815264 276 40
16:00:39 2/18/2011 2 18 2011 16 641 520546 4815263 277 40
4:00:49 12/28/2010 12 28 2010 4 657 521049 4815264 276 40
16:00:53 3/20/2012 3 20 2012 16 657 520303 4815262 278 40
8:00:53 3/9/2009 3 9 2009 8 635 520243 4815262 278 40
12:00:45 1/31/2013 1 31 2013 12 671 520223 4815262 278 40
10:00:48 3/6/2011 3 6 2011 10 647 520748 4815263 277 40
4:00:54 4/16/2009 4 16 2009 4 639 521141 4815265 276 40
14:00:56 1/3/2012 1 3 2012 14 657 520091 4815262 278 40
22:00:42 3/19/2011 3 19 2011 22 657 521127 4815265 276 40
18:00:53 2/10/2010 2 10 2010 18 641 519757 4815261 279 40
10:00:51 5/1/2010 5 1 2010 10 657 520197 4815262 278 40
10:00:54 4/26/2008 4 26 2008 10 636 520750 4815264 277 40
8:00:37 12/15/2010 12 15 2010 8 657 519994 4815262 279 40
8:00:51 1/4/2010 1 4 2010 8 647 521131 4815265 276 40
0:00:48 4/3/2014 4 3 2014 0 914 519778 4815261 279 40
22:00:42 3/3/2009 3 3 2009 22 635 520238 4815263 278 40
0:00:53 3/20/2011 3 20 2011 0 657 521126 4815265 276 40
12:00:41 3/10/2011 3 10 2011 12 641 520988 4815265 276 40
14:00:41 3/12/2013 3 12 2013 14 679 520960 4815265 276 40
10:00:48 3/28/2011 3 28 2011 10 657 520475 4815263 277 40
16:00:59 2/28/2011 2 28 2011 16 641 520360 4815263 278 40
16:01:11 3/27/2012 3 27 2012 16 673 520583 4815264 277 40
12:00:54 1/4/2012 1 4 2012 12 657 519962 4815262 279 40
6:00:47 3/16/2009 3 16 2009 6 639 520238 4815263 278 40
10:00:48 12/5/2010 12 5 2010 10 653 520696 4815264 277 40
2:00:42 4/17/2012 4 17 2012 2 671 520981 4815265 276 40
14:00:41 2/11/2011 2 11 2011 14 653 520801 4815265 277 40
10:01:11 2/10/2012 2 10 2012 10 657 520948 4815265 276 40
22:00:34 2/16/2011 2 16 2011 22 653 520454 4815264 277 40
2:00:56 12/5/2010 12 5 2010 2 646 520821 4815265 276 40



6:00:49 2/26/2010 2 26 2010 6 641 521041 4815266 276 40
4:00:54 3/16/2009 3 16 2009 4 639 520241 4815263 278 40
0:00:50 2/21/2010 2 21 2010 0 641 521152 4815266 276 40
10:00:42 2/16/2013 2 16 2013 10 657 520269 4815264 278 40
4:00:47 3/25/2012 3 25 2012 4 674 519672 4815262 279 40
0:00:54 3/29/2011 3 29 2011 0 653 521031 4815266 276 40
6:00:56 4/16/2011 4 16 2011 6 657 520374 4815264 278 40
6:00:54 2/23/2010 2 23 2010 6 641 521144 4815266 276 40
0:00:12 3/6/2010 3 6 2010 0 641 521165 4815267 276 40
14:00:53 2/18/2011 2 18 2011 14 641 520546 4815265 277 40
10:00:54 12/31/2011 12 31 2011 10 641 519909 4815263 279 40
22:00:48 2/14/2012 2 14 2012 22 657 520468 4815265 277 40
17:40:26 12/31/2012 12 31 2012 17 641 519901 4815263 279 40
6:00:56 12/9/2013 12 9 2013 6 671 520490 4815265 277 40
8:00:55 12/28/2010 12 28 2010 8 657 520995 4815266 276 40
6:00:54 3/20/2012 3 20 2012 6 657 520084 4815263 278 40
2:00:37 3/17/2011 3 17 2011 2 653 520511 4815265 277 40
0:00:53 1/1/2011 1 1 2011 0 655 519613 4815262 279 40
12:23:11 1/11/2013 1 11 2013 12 641 519950 4815263 279 40
18:00:53 2/18/2014 2 18 2014 18 671 520791 4815266 277 40
16:00:48 4/20/2010 4 20 2010 16 656 520201 4815264 278 40
18:00:53 2/1/2012 2 1 2012 18 657 520875 4815266 276 40
22:00:47 2/4/2009 2 4 2009 22 635 520949 4815266 276 40
0:00:47 3/6/2010 3 6 2010 0 633 521133 4815267 276 40
22:00:55 1/18/2011 1 18 2011 22 653 520365 4815265 278 40
22:00:48 4/20/2012 4 20 2012 22 665 521012 4815267 276 40
8:00:42 4/16/2011 4 16 2011 8 657 520375 4815265 278 40
4:00:42 2/23/2010 2 23 2010 4 641 521142 4815267 276 40
4:00:22 12/15/2010 12 15 2010 4 657 519989 4815264 279 40
12:00:41 12/23/2010 12 23 2010 12 653 519961 4815264 279 40
12:00:56 12/24/2010 12 24 2010 12 655 520085 4815264 278 40
4:00:50 4/30/2010 4 30 2010 4 657 520824 4815267 276 40
10:00:42 4/8/2011 4 8 2011 10 647 520934 4815267 276 40
10:01:12 2/1/2013 2 1 2013 10 657 520334 4815265 278 40
6:00:47 3/25/2012 3 25 2012 6 674 519674 4815263 279 40
8:00:45 3/10/2011 3 10 2011 8 654 520501 4815266 277 40
16:55:54 1/18/2013 1 18 2013 16 641 519815 4815264 279 40
14:00:56 3/10/2014 3 10 2014 14 909 520411 4815266 278 40
0:00:54 12/21/2010 12 21 2010 0 641 521277 4815268 275 40
5:42:17 1/1/2013 1 1 2013 5 641 520022 4815265 278 40
14:00:41 12/21/2010 12 21 2010 14 641 520690 4815267 277 40
8:00:53 3/28/2011 3 28 2011 8 647 520773 4815267 277 40
10:00:47 2/21/2014 2 21 2014 10 679 520775 4815267 277 40
16:00:50 1/27/2013 1 27 2013 16 658 519921 4815264 279 40
8:00:56 12/9/2013 12 9 2013 8 914 520223 4815265 278 40
14:00:47 1/28/2013 1 28 2013 14 665 520432 4815266 277 40
16:00:31 3/26/2008 3 26 2008 16 637 521148 4815268 276 40
6:00:54 12/15/2010 12 15 2010 6 657 519989 4815265 279 40
18:00:44 1/5/2011 1 5 2011 18 653 519442 4815263 280 40
8:00:51 3/13/2013 3 13 2013 8 677 520642 4815267 277 40
6:00:53 3/15/2011 3 15 2011 6 657 521048 4815268 276 40
8:00:55 12/30/2010 12 30 2010 8 653 520066 4815265 278 40
12:00:23 3/2/2009 3 2 2009 12 635 520187 4815265 278 40
1:15:43 2/14/2014 2 14 2014 1 657 520080 4815265 278 40



14:00:47 1/14/2012 1 14 2012 14 657 519990 4815265 279 40
18:00:47 3/18/2011 3 18 2011 18 657 520729 4815267 277 40
22:00:54 3/5/2010 3 5 2010 22 633 521133 4815269 276 40
18:00:54 4/9/2011 4 9 2011 18 647 519508 4815264 280 40
8:00:24 2/10/2013 2 10 2013 8 658 520188 4815266 278 40
0:00:55 3/10/2011 3 10 2011 0 641 520493 4815267 277 40
10:01:40 12/12/2010 12 12 2010 10 646 519814 4815265 279 40
18:00:54 3/31/2011 3 31 2011 18 641 521083 4815269 276 40
6:00:57 4/16/2009 4 16 2009 6 639 521140 4815269 276 40
2:00:56 4/12/2011 4 12 2011 2 641 519665 4815265 279 40
8:01:07 12/9/2013 12 9 2013 8 671 520489 4815267 277 40
22:01:00 12/3/2013 12 3 2013 22 671 520941 4815269 276 40
12:00:54 4/21/2013 4 21 2013 12 679 519770 4815265 279 40
22:00:26 4/2/2014 4 2 2014 22 914 519790 4815265 279 40
0:00:31 1/20/2012 1 20 2012 0 658 519937 4815266 279 40
2:00:48 3/25/2012 3 25 2012 2 674 519670 4815265 279 40
8:00:14 2/3/2012 2 3 2012 8 657 521139 4815269 276 40
16:00:55 1/15/2011 1 15 2011 16 653 520818 4815268 277 40
0:00:41 4/3/2010 4 3 2010 0 656 521009 4815269 276 40
22:00:54 3/5/2010 3 5 2010 22 641 521134 4815269 276 40
12:00:42 4/1/2010 4 1 2010 12 654 520325 4815267 278 40
14:00:42 2/17/2012 2 17 2012 14 657 520691 4815268 277 40
8:00:16 1/30/2013 1 30 2013 8 658 519431 4815265 280 40
12:00:41 5/1/2010 5 1 2010 12 657 520178 4815267 278 40
12:00:53 12/17/2010 12 17 2010 12 653 520201 4815267 278 40
0:00:54 3/11/2014 3 11 2014 0 914 520480 4815268 277 40
8:00:53 2/19/2014 2 19 2014 8 671 520802 4815269 277 40
12:00:42 2/11/2011 2 11 2011 12 653 520802 4815269 277 40
14:00:19 1/6/2010 1 6 2010 14 646 520144 4815267 278 40
8:00:47 2/12/2010 2 12 2010 8 641 521183 4815270 276 40
16:00:55 12/27/2010 12 27 2010 16 655 520576 4815268 277 40
10:00:55 4/14/2013 4 14 2013 10 671 520819 4815269 276 40
2:01:22 5/2/2010 5 2 2010 2 657 519753 4815266 279 40
16:01:17 2/17/2011 2 17 2011 16 647 520763 4815269 277 40
18:01:10 4/6/2011 4 6 2011 18 641 520057 4815267 278 40
8:00:45 3/29/2012 3 29 2012 8 679 520755 4815269 277 40
10:00:56 2/18/2012 2 18 2012 10 657 520597 4815268 277 40
0:00:55 1/8/2011 1 8 2011 0 653 521249 4815270 275 40
18:00:57 3/27/2012 3 27 2012 18 674 519709 4815266 279 40
18:00:49 3/31/2011 3 31 2011 18 653 520896 4815269 276 40
18:00:54 1/26/2010 1 26 2010 18 646 520933 4815270 276 40
16:00:41 1/18/2012 1 18 2012 16 665 520378 4815268 278 40
4:01:44 12/12/2010 12 12 2010 4 646 519675 4815266 279 40
14:00:23 3/2/2009 3 2 2009 14 635 520234 4815268 278 40
10:01:10 5/3/2010 5 3 2010 10 640 520514 4815269 277 40
16:00:54 1/27/2009 1 27 2009 16 634 521030 4815270 276 40
10:00:43 3/10/2011 3 10 2011 10 641 520658 4815269 277 40
8:00:55 4/3/2009 4 3 2009 8 641 520672 4815269 277 40
18:00:50 3/24/2012 3 24 2012 18 674 519733 4815266 279 40
22:00:56 3/25/2012 3 25 2012 22 665 521023 4815270 276 40
12:09:55 2/23/2014 2 23 2014 12 657 520329 4815268 278 40
6:00:47 2/18/2012 2 18 2012 6 657 520504 4815269 277 40
0:54:42 3/7/2014 3 7 2014 0 657 520755 4815270 277 40
12:00:42 2/9/2013 2 9 2013 12 671 520332 4815268 278 40



10:54:33 1/18/2013 1 18 2013 10 641 519993 4815267 279 40
2:00:57 4/2/2009 4 2 2009 2 641 520854 4815270 276 40
4:00:48 1/8/2009 1 8 2009 4 634 521026 4815271 276 40
2:00:56 3/30/2012 3 30 2012 2 673 520090 4815268 278 40
22:00:54 12/18/2012 12 18 2012 22 674 520849 4815270 276 40
12:00:53 1/18/2012 1 18 2012 12 657 519966 4815267 279 40
12:00:54 2/23/2014 2 23 2014 12 909 520652 4815270 277 40
12:00:38 4/3/2009 4 3 2009 12 643 520522 4815269 277 40
18:00:47 3/5/2012 3 5 2012 18 657 521123 4815271 276 40
4:00:42 3/21/2012 3 21 2012 4 657 520261 4815269 278 40
1:05:53 3/10/2014 3 10 2014 1 657 520063 4815268 278 40
10:00:48 12/31/2011 12 31 2011 10 658 520068 4815268 278 40
0:00:38 3/26/2012 3 26 2012 0 672 521181 4815272 276 40
14:00:48 4/6/2011 4 6 2011 14 641 520326 4815269 278 40
0:00:47 3/28/2012 3 28 2012 0 671 519776 4815267 279 40
12:02:14 1/3/2012 1 3 2012 12 657 520092 4815268 278 40
2:00:54 3/6/2014 3 6 2014 2 914 520790 4815271 277 40
18:00:43 1/14/2011 1 14 2011 18 653 520417 4815270 277 40
18:01:08 1/17/2011 1 17 2011 18 655 520841 4815271 276 40
0:00:48 4/26/2011 4 26 2011 0 657 521109 4815272 276 40
6:00:49 1/30/2013 1 30 2013 6 658 519423 4815267 280 40
12:00:16 12/27/2010 12 27 2010 12 655 520602 4815270 277 40
12:00:42 4/14/2011 4 14 2011 12 654 520123 4815269 278 40
18:00:55 3/12/2012 3 12 2012 18 657 521116 4815272 276 40
10:00:50 4/3/2009 4 3 2009 10 643 520653 4815271 277 40
6:00:56 2/3/2012 2 3 2012 6 657 521144 4815272 276 40
10:00:55 2/19/2011 2 19 2011 10 647 520608 4815271 277 40
12:01:17 1/26/2011 1 26 2011 12 653 520197 4815269 278 40
2:00:55 3/30/2012 3 30 2012 2 681 520181 4815270 278 40
16:00:54 3/12/2013 3 12 2013 16 679 520965 4815272 276 40
22:00:38 4/2/2011 4 2 2011 22 653 520367 4815270 278 40
10:00:24 3/30/2012 3 30 2012 10 657 520305 4815270 278 40
8:00:52 2/6/2010 2 6 2010 8 641 520198 4815270 278 40
6:00:54 3/10/2011 3 10 2011 6 654 520805 4815272 277 40
16:00:41 2/18/2014 2 18 2014 16 671 520791 4815272 277 40
12:00:53 1/17/2012 1 17 2012 12 657 520052 4815270 278 40
8:00:49 1/7/2010 1 7 2010 8 646 520670 4815272 277 40
18:01:11 12/19/2010 12 19 2010 18 646 521066 4815273 276 40
6:00:54 3/12/2009 3 12 2009 6 641 520722 4815272 277 40
22:00:41 4/20/2012 4 20 2012 22 671 521061 4815273 276 40
22:00:25 3/27/2012 3 27 2012 22 671 519783 4815269 279 40
6:00:48 1/7/2010 1 7 2010 6 646 520685 4815272 277 40
0:20:41 1/11/2013 1 11 2013 0 641 519835 4815269 279 40
12:00:25 12/31/2011 12 31 2011 12 658 520074 4815270 278 40
18:00:53 11/29/2011 11 29 2011 18 655 519812 4815269 279 40
12:28:56 3/30/2014 3 30 2014 12 657 520929 4815273 276 40
12:00:17 1/23/2009 1 23 2009 12 635 521009 4815273 276 40
14:00:54 2/14/2011 2 14 2011 14 647 520303 4815271 278 40
8:01:12 12/9/2013 12 9 2013 8 908 521005 4815273 276 40
18:00:50 3/25/2011 3 25 2011 18 641 521187 4815274 276 40
22:00:54 11/21/2010 11 21 2010 22 640 520100 4815271 278 40
0:00:57 12/4/2013 12 4 2013 0 671 520922 4815273 276 40
12:00:54 1/22/2012 1 22 2012 12 658 519960 4815270 279 40
2:00:56 3/17/2013 3 17 2013 2 679 521688 4815276 274 40



8:00:44 4/20/2010 4 20 2010 8 656 520181 4815271 278 40
10:01:18 12/17/2010 12 17 2010 10 653 520203 4815271 278 40
14:00:55 12/27/2010 12 27 2010 14 654 520500 4815272 277 40
14:00:54 3/11/2013 3 11 2013 14 677 520419 4815272 277 40
22:00:56 3/6/2014 3 6 2014 22 914 520092 4815271 278 40
10:00:33 4/20/2013 4 20 2013 10 679 520098 4815271 278 40
12:00:48 12/24/2010 12 24 2010 12 641 520101 4815271 278 40
8:00:42 4/17/2012 4 17 2012 8 658 520175 4815272 278 40
14:00:41 2/18/2011 2 18 2011 14 647 520590 4815273 277 40
8:00:41 4/10/2012 4 10 2012 8 665 520195 4815272 278 40
14:00:23 1/27/2009 1 27 2009 14 634 521025 4815275 276 40
2:00:26 3/9/2009 3 9 2009 2 635 520069 4815272 278 40
10:00:55 12/24/2010 12 24 2010 10 641 520104 4815272 278 40
22:00:53 12/13/2010 12 13 2010 22 641 520095 4815272 278 40
6:00:47 3/6/2014 3 6 2014 6 914 520799 4815274 277 40
22:00:42 1/5/2011 1 5 2011 22 653 519441 4815270 280 40
4:00:53 4/3/2009 4 3 2009 4 641 520674 4815274 277 40
4:00:42 3/12/2009 3 12 2009 4 641 520725 4815274 277 40
2:00:31 3/10/2011 3 10 2011 2 654 520801 4815274 277 40
18:00:47 3/23/2012 3 23 2012 18 673 519699 4815271 279 40
10:00:55 1/22/2012 1 22 2012 10 641 519941 4815272 279 40
14:00:41 3/11/2013 3 11 2013 14 671 520569 4815274 277 40
12:00:38 1/6/2010 1 6 2010 12 646 520153 4815272 278 40
4:01:17 2/18/2012 2 18 2012 4 657 520505 4815274 277 40
23:22:30 12/26/2012 12 26 2012 23 641 519958 4815272 279 40
6:00:41 3/9/2009 3 9 2009 6 635 520074 4815272 278 40
4:01:11 3/10/2011 3 10 2011 4 654 520803 4815275 277 40
10:00:54 2/21/2014 2 21 2014 10 914 520772 4815275 277 40
0:00:20 3/25/2012 3 25 2012 0 658 520602 4815274 277 40
8:00:53 3/24/2011 3 24 2011 8 657 520098 4815273 278 40
18:00:42 3/2/2011 3 2 2011 18 654 520349 4815274 278 40
8:00:47 12/12/2010 12 12 2010 8 646 519714 4815272 279 40
22:00:48 3/29/2011 3 29 2011 22 653 520809 4815275 277 40
5:23:13 12/27/2012 12 27 2012 5 641 519991 4815273 279 40
10:01:17 3/20/2012 3 20 2012 10 641 520378 4815274 278 40
16:00:47 2/28/2011 2 28 2011 16 639 520370 4815274 278 40
6:00:54 1/21/2012 1 21 2012 6 657 519904 4815273 279 40
8:00:48 3/11/2013 3 11 2013 8 679 520833 4815275 276 40
4:00:47 2/3/2012 2 3 2012 4 657 521149 4815276 276 40
2:00:48 11/24/2011 11 24 2011 2 647 520168 4815274 278 40
20:00:42 2/22/2014 2 22 2014 20 679 520693 4815275 277 40
10:01:17 4/3/2009 4 3 2009 10 639 520631 4815275 277 40
4:00:43 3/9/2009 3 9 2009 4 635 520076 4815274 278 40
2:00:37 2/18/2012 2 18 2012 2 657 520510 4815275 277 40
2:00:53 3/29/2014 3 29 2014 2 679 521601 4815278 275 40
11:39:26 12/31/2012 12 31 2012 11 641 519995 4815274 279 40
6:01:54 4/20/2012 4 20 2012 6 665 521037 4815277 276 40
6:00:42 2/6/2010 2 6 2010 6 641 520204 4815274 278 40
8:00:47 4/10/2010 4 10 2010 8 643 520207 4815274 278 40
2:00:53 4/10/2011 4 10 2011 2 657 519723 4815273 279 40
10:01:02 12/24/2010 12 24 2010 10 655 520084 4815274 278 40
10:00:54 2/15/2011 2 15 2011 10 653 520578 4815276 277 40
10:00:50 5/4/2009 5 4 2009 10 646 520276 4815275 278 40
4:00:47 2/10/2013 2 10 2013 4 658 520180 4815275 278 40



14:00:54 1/20/2011 1 20 2011 14 653 521036 4815277 276 40
18:00:44 3/26/2008 3 26 2008 18 637 521149 4815278 276 40
10:52:23 12/19/2012 12 19 2012 10 641 520101 4815275 278 40
0:00:55 3/30/2011 3 30 2011 0 653 520802 4815277 277 40
12:01:23 3/4/2011 3 4 2011 12 647 520763 4815277 277 40
2:00:35 2/10/2013 2 10 2013 2 658 520182 4815275 278 40
6:00:53 12/12/2010 12 12 2010 6 646 519691 4815274 279 40
0:00:48 11/22/2010 11 22 2010 0 640 520103 4815275 278 40
12:01:07 2/2/2011 2 2 2011 12 653 521133 4815278 276 40
8:01:18 4/1/2009 4 1 2009 8 637 520605 4815276 277 40
12:00:53 2/3/2010 2 3 2010 12 647 520227 4815275 278 40
12:00:48 2/2/2010 2 2 2010 12 646 520636 4815277 277 40
0:00:48 4/3/2009 4 3 2009 0 641 520670 4815277 277 40
7:00:11 3/8/2014 3 8 2014 7 657 520792 4815277 277 40
18:00:51 11/29/2011 11 29 2011 18 655 520184 4815275 278 40
22:00:53 4/9/2011 4 9 2011 22 657 519721 4815274 279 40
2:00:53 3/18/2013 3 18 2013 2 658 521524 4815280 275 40
6:00:48 4/29/2010 4 29 2010 6 657 520917 4815278 276 40
22:00:46 4/1/2009 4 1 2009 22 640 521064 4815278 276 40
18:00:31 12/14/2010 12 14 2010 18 657 519978 4815275 279 40
8:00:30 3/21/2013 3 21 2013 8 677 520427 4815276 277 40
0:00:48 2/3/2012 2 3 2012 0 657 521149 4815279 276 40
14:00:53 1/18/2011 1 18 2011 14 655 520325 4815276 278 40
4:00:44 4/17/2008 4 17 2008 4 632 521149 4815279 276 40
4:00:54 1/30/2010 1 30 2010 4 646 520662 4815277 277 40
18:00:56 3/27/2012 3 27 2012 18 671 519782 4815275 279 40
8:00:55 2/18/2012 2 18 2012 8 657 520509 4815277 277 40
6:00:55 3/28/2012 3 28 2012 6 657 519794 4815275 279 40
12:00:44 2/20/2014 2 20 2014 12 671 520766 4815278 277 40
10:01:12 3/2/2011 3 2 2011 10 646 520322 4815277 278 40
10:00:47 1/29/2010 1 29 2010 10 646 520471 4815277 277 40
19:28:41 3/16/2014 3 16 2014 19 657 519823 4815275 279 40
2:00:47 3/27/2012 3 27 2012 2 681 521070 4815279 276 40
0:00:47 2/22/2014 2 22 2014 0 914 520689 4815278 277 40
8:00:35 1/8/2009 1 8 2009 8 634 520972 4815279 276 40
16:00:41 4/6/2011 4 6 2011 16 641 520286 4815277 278 40
8:00:41 3/3/2009 3 3 2009 8 635 520298 4815277 278 40
16:00:41 4/16/2010 4 16 2010 16 657 520258 4815277 278 40
14:00:33 2/6/2010 2 6 2010 14 641 520089 4815276 278 40
8:00:36 12/14/2010 12 14 2010 8 641 520047 4815276 278 40
16:00:53 3/11/2013 3 11 2013 16 677 520414 4815277 278 40
12:00:23 4/14/2010 4 14 2010 12 643 520917 4815279 276 40
18:00:55 3/23/2012 3 23 2012 18 663 519727 4815276 279 40
2:00:23 4/3/2009 4 3 2009 2 641 520671 4815278 277 40
0:00:47 4/2/2009 4 2 2009 0 640 521064 4815280 276 40
10:00:30 4/17/2012 4 17 2012 10 658 520158 4815277 278 40
10:00:53 4/1/2009 4 1 2009 10 647 521070 4815280 276 40
12:00:12 2/26/2009 2 26 2009 12 634 520752 4815279 277 40
2:01:42 2/15/2010 2 15 2010 2 641 521162 4815280 276 40
0:00:41 4/10/2011 4 10 2011 0 657 519720 4815276 279 40
10:00:57 12/27/2010 12 27 2010 10 655 520591 4815279 277 40
0:37:56 4/2/2014 4 2 2014 0 657 520563 4815279 277 40
23:09:25 1/22/2013 1 22 2013 23 641 519424 4815275 280 40
16:00:33 2/2/2010 2 2 2010 16 647 520372 4815278 278 40



18:00:34 3/2/2009 3 2 2009 18 635 520178 4815278 278 40
4:00:54 3/6/2014 3 6 2014 4 914 520793 4815280 277 40
18:00:56 3/28/2012 3 28 2012 18 671 520080 4815277 278 40
14:00:22 1/14/2011 1 14 2011 14 653 520477 4815279 277 40
10:00:24 4/2/2009 4 2 2009 10 647 521047 4815280 276 40
0:00:54 4/6/2011 4 6 2011 0 653 520317 4815278 278 40
10:00:22 2/3/2010 2 3 2010 10 647 520224 4815278 278 40
6:00:42 4/3/2009 4 3 2009 6 641 520673 4815280 277 40
0:47:24 3/5/2014 3 5 2014 0 657 520089 4815278 278 40
0:00:34 1/18/2011 1 18 2011 0 653 520761 4815280 277 40
12:00:44 1/16/2012 1 16 2012 12 657 520109 4815278 278 40
0:00:47 1/15/2013 1 15 2013 0 675 521561 4815283 275 40
20:01:50 2/21/2012 2 21 2012 20 665 520008 4815278 279 40
6:00:54 12/4/2010 12 4 2010 6 650 521171 4815281 276 40
5:10:53 1/23/2013 1 23 2013 5 641 519428 4815276 280 40
6:01:44 2/21/2014 2 21 2014 6 657 520706 4815280 277 40
10:00:48 1/20/2011 1 20 2011 10 653 520794 4815280 277 40
10:00:48 4/13/2011 4 13 2011 10 667 519982 4815278 279 40
10:00:42 3/14/2013 3 14 2013 10 679 520820 4815281 276 40
0:00:41 3/11/2013 3 11 2013 0 679 520840 4815281 276 40
10:00:41 1/29/2013 1 29 2013 10 658 519971 4815278 279 40
16:00:56 1/14/2011 1 14 2011 16 653 520465 4815280 277 40
2:00:54 3/11/2013 3 11 2013 2 679 520838 4815281 276 40
22:00:48 3/30/2010 3 30 2010 22 647 521514 4815283 275 40
10:00:46 1/26/2009 1 26 2009 10 635 519958 4815279 279 40
20:00:48 1/7/2012 1 7 2012 20 657 520289 4815280 278 40
8:00:54 3/6/2014 3 6 2014 8 914 520644 4815281 277 40
12:00:21 12/27/2011 12 27 2011 12 658 520317 4815280 278 40
22:00:53 12/14/2010 12 14 2010 22 657 519979 4815279 279 40
6:00:43 4/7/2010 4 7 2010 6 801 521147 4815282 276 40
4:00:54 1/30/2013 1 30 2013 4 658 519415 4815277 280 40
13:20:54 3/14/2014 3 14 2014 13 657 520259 4815280 278 40
6:00:54 4/7/2010 4 7 2010 6 656 521148 4815283 276 40
8:00:56 4/20/2010 4 20 2010 8 643 520197 4815280 278 40
20:00:37 3/25/2012 3 25 2012 20 665 520995 4815282 276 40
18:01:00 3/17/2009 3 17 2009 18 639 520482 4815281 277 40
22:00:53 3/26/2012 3 26 2012 22 671 521019 4815282 276 40
22:00:57 2/16/2011 2 16 2011 22 641 520460 4815281 277 40
22:00:50 11/24/2010 11 24 2010 22 657 520308 4815280 278 40
16:00:55 3/10/2011 3 10 2011 16 654 521200 4815283 276 40
8:00:27 1/21/2012 1 21 2012 8 657 519899 4815279 279 40
8:00:11 4/17/2012 4 17 2012 8 665 520173 4815280 278 40
22:00:42 4/5/2011 4 5 2011 22 653 520319 4815280 278 40
18:00:53 3/10/2011 3 10 2011 18 647 520938 4815282 276 40
2:00:48 2/21/2012 2 21 2012 2 665 520678 4815282 277 40
8:00:47 11/24/2010 11 24 2010 8 654 520348 4815281 278 40
12:00:54 12/27/2010 12 27 2010 12 654 520586 4815282 277 40
2:00:48 12/15/2010 12 15 2010 2 657 520000 4815280 279 40
14:00:26 4/9/2010 4 9 2010 14 653 520353 4815281 278 40
4:00:54 3/23/2012 3 23 2012 4 674 519808 4815280 279 40
18:00:41 2/5/2010 2 5 2010 18 646 520640 4815282 277 40
18:00:45 3/13/2011 3 13 2011 18 657 521146 4815284 276 40
4:00:47 3/11/2013 3 11 2013 4 679 520835 4815283 276 40
20:00:53 12/5/2013 12 5 2013 20 671 520898 4815283 276 40



10:00:54 4/15/2011 4 15 2011 10 647 520210 4815281 278 40
0:00:37 2/8/2012 2 8 2012 0 657 520817 4815283 277 40
18:00:55 3/7/2012 3 7 2012 18 641 521195 4815284 276 40
10:00:55 12/5/2010 12 5 2010 10 657 520174 4815281 278 40
14:00:42 2/12/2009 2 12 2009 14 635 520567 4815282 277 40
6:22:12 1/11/2013 1 11 2013 6 641 519927 4815281 279 40
12:00:44 4/17/2012 4 17 2012 12 671 520299 4815282 278 40
18:00:36 12/7/2010 12 7 2010 18 657 520009 4815281 279 40
12:00:41 2/8/2013 2 8 2013 12 658 520043 4815281 278 40
16:00:54 2/2/2012 2 2 2012 16 657 521011 4815284 276 40
0:00:53 3/17/2011 3 17 2011 0 657 520765 4815283 277 40
16:00:43 1/18/2012 1 18 2012 16 657 520306 4815282 278 40
16:01:16 2/14/2011 2 14 2011 16 647 520757 4815283 277 40
12:00:42 1/26/2009 1 26 2009 12 635 519962 4815281 279 40
22:00:47 3/10/2011 3 10 2011 22 657 520995 4815284 276 40
14:00:53 1/28/2010 1 28 2010 14 646 520586 4815283 277 40
0:00:17 3/3/2009 3 3 2009 0 635 520177 4815282 278 40
6:00:48 4/5/2010 4 5 2010 6 801 520753 4815284 277 40
22:00:53 3/24/2012 3 24 2012 22 674 519724 4815281 279 40
14:00:54 12/21/2010 12 21 2010 14 655 520694 4815284 277 40
10:00:41 1/4/2010 1 4 2010 10 646 520313 4815282 278 40
8:00:26 3/28/2009 3 28 2009 8 643 520790 4815284 277 40
4:00:42 3/25/2009 3 25 2009 4 643 520906 4815284 276 40
14:01:27 12/23/2010 12 23 2010 14 653 519970 4815281 279 40
16:01:12 2/27/2011 2 27 2011 16 641 521067 4815285 276 40
18:00:53 1/18/2011 1 18 2011 18 654 520342 4815283 278 40
2:00:52 2/18/2010 2 18 2010 2 641 521160 4815285 276 40
11:15:25 12/25/2012 12 25 2012 11 641 519891 4815281 279 40
14:00:55 1/23/2009 1 23 2009 14 634 520760 4815284 277 40
2:00:47 4/3/2014 4 3 2014 2 914 519764 4815281 279 40
16:00:38 12/22/2010 12 22 2010 16 655 519767 4815281 279 40
22:00:25 2/20/2012 2 20 2012 22 665 520673 4815284 277 40
16:00:54 3/28/2009 3 28 2009 16 640 520238 4815283 278 40
12:00:49 1/9/2009 1 9 2009 12 634 520761 4815284 277 40
16:00:23 12/26/2010 12 26 2010 16 653 520290 4815283 278 40
18:00:23 3/17/2013 3 17 2013 18 679 521080 4815285 276 40
8:00:54 1/25/2009 1 25 2009 8 634 519926 4815282 279 40
20:00:25 3/12/2012 3 12 2012 20 658 521027 4815285 276 40
10:00:47 3/12/2009 3 12 2009 10 641 520869 4815285 276 40
18:00:57 1/17/2011 1 17 2011 18 655 520862 4815285 276 40
22:00:54 3/27/2012 3 27 2012 22 657 519758 4815282 279 40
22:00:36 3/25/2011 3 25 2011 22 641 521178 4815286 276 40
22:00:55 4/19/2012 4 19 2012 22 657 520916 4815285 276 40
16:00:50 3/28/2009 3 28 2009 16 643 520320 4815284 278 40
22:01:24 3/19/2014 3 19 2014 22 679 521000 4815286 276 40
16:00:49 4/10/2012 4 10 2012 16 665 520331 4815284 278 40
18:00:42 11/20/2011 11 20 2011 18 665 520210 4815283 278 40
16:00:42 4/15/2011 4 15 2011 16 654 520217 4815283 278 40
22:00:42 3/2/2011 3 2 2011 22 641 520425 4815284 277 40
6:00:55 2/10/2011 2 10 2011 6 653 521015 4815286 276 40
10:00:47 3/3/2009 3 3 2009 10 635 520347 4815284 278 40
4:00:39 2/18/2010 2 18 2010 4 641 521148 4815286 276 40
14:00:55 2/20/2014 2 20 2014 14 671 520764 4815285 277 40
10:00:43 4/27/2008 4 27 2008 10 636 520787 4815285 277 40



2:00:53 3/11/2013 3 11 2013 2 657 520861 4815286 276 40
16:00:43 3/28/2012 3 28 2012 16 679 520204 4815284 278 40
20:00:55 2/16/2012 2 16 2012 20 657 520680 4815285 277 40
4:00:30 2/21/2012 2 21 2012 4 665 520680 4815285 277 40
10:00:49 4/12/2008 4 12 2008 10 634 520822 4815286 276 40
20:02:24 2/20/2012 2 20 2012 20 665 520678 4815285 277 40
12:56:56 1/10/2014 1 10 2014 12 657 519871 4815283 279 40
14:00:48 12/15/2010 12 15 2010 14 655 520075 4815284 278 40
0:00:42 3/23/2012 3 23 2012 0 673 519785 4815283 279 40
8:00:44 4/3/2009 4 3 2009 8 639 520696 4815286 277 40
16:00:12 1/28/2010 1 28 2010 16 646 520569 4815285 277 40
12:00:23 2/26/2009 2 26 2009 12 632 520634 4815285 277 40
8:00:47 3/10/2011 3 10 2011 8 641 520679 4815286 277 40
18:00:25 11/24/2010 11 24 2010 18 647 520274 4815284 278 40
16:00:54 1/25/2009 1 25 2009 16 634 520049 4815284 278 40
10:00:24 3/10/2009 3 10 2009 10 635 520719 4815286 277 40
22:00:10 4/2/2009 4 2 2009 22 641 520660 4815286 277 40
4:00:27 1/4/2010 1 4 2010 4 640 520915 4815287 276 40
12:00:47 3/28/2009 3 28 2009 12 643 520317 4815285 278 40
4:00:45 4/3/2009 4 3 2009 4 639 520703 4815286 277 40
4:00:41 3/25/2012 3 25 2012 4 673 519894 4815284 279 40
14:00:51 3/2/2014 3 2 2014 14 914 520037 4815284 278 40
12:00:56 12/5/2010 12 5 2010 12 657 520177 4815285 278 40
10:00:53 12/27/2010 12 27 2010 10 654 520583 4815286 277 40
18:00:30 11/24/2010 11 24 2010 18 657 520306 4815285 278 40
14:01:04 1/23/2013 1 23 2013 14 671 519993 4815284 279 40
16:00:41 12/27/2010 12 27 2010 16 654 520498 4815286 277 40
0:00:44 1/21/2011 1 21 2011 0 653 521012 4815287 276 40
10:00:55 2/11/2013 2 11 2013 10 671 520840 4815287 276 40
18:00:41 1/15/2013 1 15 2013 18 658 519974 4815284 279 40
6:00:47 3/14/2011 3 14 2011 6 641 521126 4815288 276 40
0:00:55 3/26/2011 3 26 2011 0 641 521171 4815288 276 40
4:00:54 12/5/2010 12 5 2010 4 646 520838 4815287 276 40
2:01:23 2/24/2014 2 24 2014 2 914 520505 4815286 277 40
4:00:53 12/30/2010 12 30 2010 4 650 519964 4815284 279 40
12:00:54 12/5/2010 12 5 2010 12 653 520695 4815287 277 40
4:00:49 4/12/2011 4 12 2011 4 647 519707 4815284 279 40
4:00:53 4/3/2011 4 3 2011 4 657 519713 4815284 279 40
10:00:48 3/26/2011 3 26 2011 10 657 520537 4815286 277 40
6:00:48 2/22/2012 2 22 2012 6 665 520439 4815286 277 40
8:00:36 11/28/2011 11 28 2011 8 655 520231 4815286 278 40
10:01:18 1/26/2012 1 26 2012 10 641 520476 4815286 277 40
10:00:36 2/13/2014 2 13 2014 10 671 520800 4815287 277 40
14:00:33 12/5/2010 12 5 2010 14 657 520177 4815286 278 40
18:00:43 11/21/2010 11 21 2010 18 654 520338 4815286 278 40
22:00:55 11/23/2010 11 23 2010 22 646 521078 4815288 276 40
0:01:12 2/21/2012 2 21 2012 0 665 520677 4815287 277 40
10:00:28 2/2/2009 2 2 2009 10 635 520717 4815287 277 40
12:00:33 1/24/2013 1 24 2013 12 671 519964 4815285 279 40
0:00:19 2/22/2014 2 22 2014 0 909 521186 4815289 276 40
18:00:48 1/14/2011 1 14 2011 18 653 520430 4815287 277 40
20:00:23 3/17/2012 3 17 2012 20 658 519900 4815285 279 40
10:00:47 4/2/2010 4 2 2010 10 657 520775 4815288 277 40
16:00:26 4/16/2010 4 16 2010 16 643 520289 4815286 278 40



22:00:54 3/30/2010 3 30 2010 22 656 521444 4815290 275 40
6:26:54 1/1/2014 1 1 2014 6 657 519689 4815285 279 40
16:00:48 2/15/2011 2 15 2011 16 653 520812 4815288 277 40
10:00:26 3/29/2012 3 29 2012 10 671 520654 4815288 277 40
10:00:53 5/7/2009 5 7 2009 10 639 520186 4815286 278 40
18:00:53 4/1/2009 4 1 2009 18 637 521174 4815290 276 40
6:00:55 3/11/2013 3 11 2013 6 679 520838 4815289 276 40
8:00:50 3/12/2013 3 12 2013 8 679 520243 4815287 278 40
14:00:27 2/9/2013 2 9 2013 14 658 520224 4815287 278 40
22:00:47 1/17/2011 1 17 2011 22 653 520700 4815288 277 40
16:01:06 1/18/2011 1 18 2011 16 653 520287 4815287 278 40
16:00:47 1/8/2010 1 8 2010 16 646 520329 4815287 278 40
8:00:52 2/23/2010 2 23 2010 8 641 520975 4815289 276 40
0:00:53 4/20/2012 4 20 2012 0 657 520916 4815289 276 40
8:00:54 3/23/2012 3 23 2012 8 657 520095 4815287 278 40
18:00:20 4/12/2011 4 12 2011 18 657 519709 4815286 279 40
6:03:55 3/23/2014 3 23 2014 6 657 519836 4815286 279 40
10:00:53 3/8/2012 3 8 2012 10 641 521005 4815290 276 40
4:00:48 3/28/2012 3 28 2012 4 657 519730 4815286 279 40
8:00:27 4/22/2012 4 22 2012 8 657 520173 4815287 278 40
6:00:56 4/3/2009 4 3 2009 6 639 520698 4815289 277 40
0:00:54 1/8/2012 1 8 2012 0 657 520283 4815288 278 40
16:00:57 3/17/2013 3 17 2013 16 679 520923 4815290 276 40
10:00:53 4/1/2009 4 1 2009 10 639 521079 4815290 276 40
4:00:33 2/10/2011 2 10 2011 4 653 521011 4815290 276 40
14:00:24 2/2/2010 2 2 2010 14 646 520630 4815289 277 40
22:00:53 4/1/2009 4 1 2009 22 641 521155 4815290 276 40
2:00:37 3/2/2011 3 2 2011 2 641 520498 4815288 277 40
6:00:56 12/10/2010 12 10 2010 6 653 520978 4815290 276 40
10:00:48 4/17/2012 4 17 2012 10 665 520188 4815288 278 40
18:00:26 3/2/2011 3 2 2011 18 641 520341 4815288 278 40
4:00:47 12/10/2010 12 10 2010 4 653 520979 4815290 276 40
2:01:12 1/15/2013 1 15 2013 2 675 521576 4815292 275 40
10:00:55 3/28/2009 3 28 2009 10 641 520316 4815288 278 40
10:00:54 4/10/2008 4 10 2008 10 634 520839 4815290 276 40
2:00:47 5/2/2010 5 2 2010 2 656 520980 4815291 276 40
4:00:55 3/10/2011 3 10 2011 4 641 520810 4815290 277 40
14:00:53 4/15/2012 4 15 2012 14 672 520221 4815288 278 40
22:00:48 1/7/2012 1 7 2012 22 657 520283 4815288 278 40
22:01:21 2/11/2010 2 11 2010 22 641 520966 4815291 276 40
0:00:11 3/28/2012 3 28 2012 0 657 519759 4815287 279 40
6:00:47 4/5/2010 4 5 2010 6 654 520774 4815290 277 40
14:00:54 2/2/2012 2 2 2012 14 657 521010 4815291 276 40
18:00:51 1/25/2009 1 25 2009 18 634 520048 4815288 278 40
14:01:16 4/3/2009 4 3 2009 14 639 520753 4815290 277 40
16:01:06 4/17/2013 4 17 2013 16 679 520835 4815291 276 40
22:00:54 4/1/2011 4 1 2011 22 657 520629 4815290 277 40
18:19:56 1/10/2013 1 10 2013 18 641 519923 4815288 279 40
6:00:48 3/15/2011 3 15 2011 6 641 521175 4815292 276 40
2:00:53 3/28/2012 3 28 2012 2 657 519756 4815288 279 40
4:00:53 3/14/2011 3 14 2011 4 641 521170 4815292 276 40
12:00:44 3/20/2012 3 20 2012 12 657 520321 4815289 278 40
10:00:48 3/20/2012 3 20 2012 10 665 520653 4815291 277 40
14:00:42 1/26/2009 1 26 2009 14 635 519903 4815288 279 40



22:00:53 4/14/2011 4 14 2011 22 657 520812 4815291 277 40
6:00:54 3/23/2012 3 23 2012 6 674 519805 4815288 279 40
12:00:42 2/2/2012 2 2 2012 12 657 521018 4815292 276 40
10:00:26 1/20/2012 1 20 2012 10 658 520025 4815289 278 40
18:00:52 3/5/2011 3 5 2011 18 654 520596 4815291 277 40
12:02:30 3/4/2011 3 4 2011 12 655 520658 4815291 277 40
0:00:50 2/16/2010 2 16 2010 0 641 521005 4815292 276 40
18:00:48 2/13/2010 2 13 2010 18 641 521115 4815292 276 40
12:00:53 1/7/2012 1 7 2012 12 657 520072 4815289 278 40
13:05:54 4/9/2014 4 9 2014 13 657 520077 4815289 278 40
4:00:34 4/27/2011 4 27 2011 4 654 521040 4815292 276 40
10:00:53 2/4/2009 2 4 2009 10 635 520662 4815291 277 40
22:01:30 2/15/2010 2 15 2010 22 641 521164 4815293 276 40
12:00:53 2/9/2013 2 9 2013 12 658 520222 4815290 278 40
22:00:53 3/2/2011 3 2 2011 22 654 520428 4815291 277 40
6:00:49 12/14/2010 12 14 2010 6 641 520070 4815290 278 40
8:00:48 2/20/2010 2 20 2010 8 641 520662 4815291 277 40
14:00:57 12/14/2010 12 14 2010 14 654 520227 4815290 278 40
18:00:53 12/14/2010 12 14 2010 18 657 519988 4815289 279 40
2:00:53 3/20/2014 3 20 2014 2 679 520967 4815292 276 40
10:00:48 1/28/2011 1 28 2011 10 653 521012 4815293 276 40
10:00:54 12/25/2010 12 25 2010 10 654 520175 4815290 278 40
14:00:53 3/28/2009 3 28 2009 14 643 520322 4815291 278 40
16:00:49 12/8/2010 12 8 2010 16 657 519989 4815290 279 40
12:00:48 1/31/2013 1 31 2013 12 658 520328 4815291 278 40
6:00:54 4/3/2011 4 3 2011 6 657 519716 4815289 279 40
0:00:53 2/18/2012 2 18 2012 0 657 520529 4815291 277 40
10:00:27 1/25/2009 1 25 2009 10 635 520066 4815290 278 40
4:00:44 3/15/2011 3 15 2011 4 641 521170 4815293 276 40
14:00:54 12/22/2010 12 22 2010 14 655 519818 4815289 279 40
10:00:44 3/27/2009 3 27 2009 10 641 520707 4815292 277 40
10:00:41 2/7/2011 2 7 2011 10 653 520381 4815291 278 40
18:00:43 3/21/2011 3 21 2011 18 657 520919 4815293 276 40
2:01:15 3/11/2012 3 11 2012 2 641 521153 4815294 276 40
20:00:54 3/27/2012 3 27 2012 20 665 520239 4815291 278 40
14:00:50 4/15/2011 4 15 2011 14 647 520305 4815291 278 40
2:00:45 3/10/2011 3 10 2011 2 641 520807 4815293 277 40
18:01:17 4/1/2009 4 1 2009 18 641 521013 4815293 276 40
18:01:18 1/21/2013 1 21 2013 18 657 520781 4815293 277 40
22:00:47 1/14/2011 1 14 2011 22 653 520430 4815292 277 40
14:00:57 2/18/2011 2 18 2011 14 653 520571 4815292 277 40
2:00:18 2/16/2010 2 16 2010 2 641 521006 4815294 276 40
22:01:18 4/5/2011 4 5 2011 22 647 520343 4815292 278 40
10:00:41 3/30/2012 3 30 2012 10 665 520431 4815292 277 40
4:00:56 11/25/2010 11 25 2010 4 657 520205 4815291 278 40
10:00:54 3/20/2012 3 20 2012 10 657 520530 4815292 277 40
23:36:24 1/29/2013 1 29 2013 23 641 519360 4815289 280 40
22:00:55 3/11/2011 3 11 2011 22 641 521165 4815294 276 40
2:00:43 3/10/2011 3 10 2011 2 657 520806 4815293 277 40
4:00:54 1/15/2013 1 15 2013 4 675 521575 4815296 275 40
12:00:47 3/15/2011 3 15 2011 12 653 520167 4815292 278 40
22:00:57 3/26/2011 3 26 2011 22 641 521163 4815295 276 40
20:00:53 2/12/2013 2 12 2013 20 658 521046 4815295 276 40
10:00:24 4/15/2011 4 15 2011 10 801 520620 4815293 277 40



8:00:19 2/21/2012 2 21 2012 8 665 520680 4815294 277 40
0:00:54 4/29/2011 4 29 2011 0 657 521012 4815295 276 40
8:00:23 1/30/2011 1 30 2011 8 653 521139 4815295 276 40
22:00:54 3/12/2012 3 12 2012 22 657 521140 4815295 276 40
14:00:36 4/17/2012 4 17 2012 14 671 520330 4815293 278 40
0:00:48 3/2/2011 3 2 2011 0 641 520504 4815293 277 40
6:00:54 3/10/2011 3 10 2011 6 641 520798 4815294 277 40
10:01:00 1/30/2011 1 30 2011 10 653 521001 4815295 276 40
10:00:54 2/24/2009 2 24 2009 10 635 521063 4815295 276 40
22:00:53 4/28/2011 4 28 2011 22 657 521007 4815295 276 40
2:00:53 2/22/2012 2 22 2012 2 665 520426 4815293 277 40
16:00:44 3/24/2011 3 24 2011 16 647 520307 4815293 278 40
10:00:48 3/15/2009 3 15 2009 10 639 520514 4815293 277 40
6:00:44 4/27/2011 4 27 2011 6 654 521036 4815295 276 40
22:00:54 2/2/2012 2 2 2012 22 657 521045 4815295 276 40
22:00:54 3/15/2011 3 15 2011 22 653 520464 4815293 277 40
0:02:53 3/20/2014 3 20 2014 0 679 520963 4815295 276 40
8:00:55 12/30/2010 12 30 2010 8 650 519990 4815292 279 40
20:00:41 3/13/2013 3 13 2013 20 679 521150 4815296 276 40
4:00:48 2/20/2010 2 20 2010 4 641 520662 4815294 277 40
12:00:43 1/27/2011 1 27 2011 12 653 521088 4815296 276 40
16:00:56 3/28/2009 3 28 2009 16 641 520281 4815293 278 40
18:01:11 2/6/2012 2 6 2012 18 657 520962 4815295 276 40
22:00:54 3/12/2013 3 12 2013 22 671 520855 4815295 276 40
22:00:47 2/14/2010 2 14 2010 22 641 521007 4815295 276 40
18:00:47 3/21/2011 3 21 2011 18 641 521152 4815296 276 40
6:00:55 2/24/2014 2 24 2014 6 909 520784 4815295 277 40
2:00:47 3/30/2011 3 30 2011 2 653 520816 4815295 277 40
2:00:55 3/23/2012 3 23 2012 2 672 519780 4815292 279 40
4:00:56 3/30/2010 3 30 2010 4 650 521689 4815298 274 40
4:00:41 2/24/2014 2 24 2014 4 909 520776 4815295 277 40
10:00:37 11/23/2009 11 23 2009 10 642 520187 4815293 278 40
16:00:47 2/19/2012 2 19 2012 16 657 520856 4815295 276 40
8:00:48 2/16/2012 2 16 2012 8 657 520768 4815295 277 40
6:00:47 12/30/2010 12 30 2010 6 650 519978 4815293 279 40
18:00:42 3/27/2012 3 27 2012 18 665 520532 4815294 277 40
2:00:49 3/23/2012 3 23 2012 2 673 519804 4815292 279 40
22:00:54 2/17/2012 2 17 2012 22 657 520526 4815294 277 40
0:00:49 12/15/2010 12 15 2010 0 657 519985 4815293 279 40
22:00:54 2/8/2010 2 8 2010 22 647 521167 4815296 276 40
2:00:42 2/20/2010 2 20 2010 2 641 520501 4815294 277 40
2:00:53 3/16/2011 3 16 2011 2 653 520457 4815294 277 40
10:01:24 3/11/2012 3 11 2012 10 641 521007 4815296 276 40
14:00:54 1/25/2009 1 25 2009 14 634 520057 4815293 278 40
10:00:53 4/4/2009 4 4 2009 10 641 521019 4815296 276 40
16:00:49 3/11/2013 3 11 2013 16 671 520567 4815295 277 40
16:00:52 2/20/2014 2 20 2014 16 671 520759 4815296 277 40
8:00:42 1/20/2011 1 20 2011 8 653 520762 4815296 277 40
6:00:55 4/16/2011 4 16 2011 6 647 521800 4815299 274 40
14:00:41 1/29/2010 1 29 2010 14 646 520444 4815295 277 40
0:00:58 2/15/2010 2 15 2010 0 641 521172 4815297 276 40
10:01:23 3/1/2011 3 1 2011 10 654 520580 4815295 277 40
8:00:53 2/24/2014 2 24 2014 8 909 520760 4815296 277 40
6:00:55 2/20/2010 2 20 2010 6 641 520662 4815296 277 40



4:00:14 2/22/2012 2 22 2012 4 665 520431 4815295 277 40
18:00:59 2/14/2010 2 14 2010 18 641 521009 4815297 276 40
12:00:54 2/14/2011 2 14 2011 12 647 520341 4815295 278 40
0:58:50 3/8/2014 3 8 2014 0 657 520787 4815296 277 40
0:00:32 4/6/2011 4 6 2011 0 647 520341 4815295 278 40
4:00:23 12/14/2010 12 14 2010 4 641 520056 4815294 278 40
0:00:56 3/26/2011 3 26 2011 0 647 521168 4815297 276 40
2:00:42 3/26/2011 3 26 2011 2 647 521171 4815297 276 40
8:00:53 12/7/2010 12 7 2010 8 653 520604 4815296 277 40
12:00:41 12/18/2010 12 18 2010 12 654 520054 4815294 278 40
12:00:20 2/2/2010 2 2 2010 12 647 520440 4815295 277 40
4:00:53 2/19/2012 2 19 2012 4 657 520903 4815297 276 40
14:00:54 1/8/2011 1 8 2011 14 653 520739 4815296 277 40
14:00:51 4/15/2012 4 15 2012 14 674 520277 4815295 278 40
2:00:41 3/13/2013 3 13 2013 2 671 520698 4815296 277 40
8:00:48 4/15/2012 4 15 2012 8 657 520684 4815296 277 40
18:00:50 11/21/2010 11 21 2010 18 639 520326 4815295 278 40
10:00:56 4/16/2012 4 16 2012 10 657 520321 4815295 278 40
14:00:30 3/4/2011 3 4 2011 14 655 520657 4815296 277 40
16:00:32 2/8/2010 2 8 2010 16 647 520657 4815297 277 40
0:00:32 4/15/2011 4 15 2011 0 657 520815 4815297 277 40
4:00:36 3/20/2014 3 20 2014 4 679 520960 4815298 276 40
12:00:40 1/23/2013 1 23 2013 12 665 520339 4815296 278 40
6:01:41 2/21/2012 2 21 2012 6 665 520664 4815297 277 40
10:00:54 5/10/2011 5 10 2011 10 657 520489 4815296 277 40
16:00:41 1/31/2013 1 31 2013 16 658 520351 4815296 278 40
6:00:41 3/16/2011 3 16 2011 6 653 520465 4815296 277 40
12:00:56 4/1/2009 4 1 2009 12 641 520938 4815298 276 40
8:00:41 4/10/2008 4 10 2008 8 634 520839 4815298 276 40
12:20:55 2/26/2014 2 26 2014 12 657 520369 4815296 278 40
14:00:48 12/22/2010 12 22 2010 14 641 519980 4815295 279 40
10:00:44 3/10/2011 3 10 2011 10 657 520747 4815298 277 40
18:00:48 2/4/2009 2 4 2009 18 635 520984 4815298 276 40
14:01:20 4/24/2010 4 24 2010 14 643 520531 4815297 277 40
0:00:54 4/2/2009 4 2 2009 0 641 521143 4815299 276 40
18:00:57 12/19/2010 12 19 2010 18 646 521087 4815299 276 40
6:57:12 4/7/2014 4 7 2014 6 657 520873 4815298 276 40
4:00:54 3/28/2009 3 28 2009 4 643 521169 4815299 276 40
10:00:48 3/10/2011 3 10 2011 10 647 520668 4815298 277 40
16:00:25 2/2/2010 2 2 2010 16 646 520608 4815298 277 40
10:00:54 1/23/2011 1 23 2011 10 653 520866 4815299 276 40
18:00:48 2/4/2010 2 4 2010 18 641 520350 4815297 278 40
0:01:25 2/22/2012 2 22 2012 0 665 520423 4815297 277 40
22:00:26 3/2/2009 3 2 2009 22 635 520178 4815297 278 40
0:01:12 3/31/2012 3 31 2012 0 674 521000 4815299 276 40
14:00:48 12/24/2010 12 24 2010 14 641 520057 4815296 278 40
22:00:47 3/25/2011 3 25 2011 22 647 521169 4815300 276 40
20:00:42 3/12/2012 3 12 2012 20 657 521149 4815300 276 40
14:00:54 2/2/2010 2 2 2010 14 647 520438 4815298 277 40
8:00:56 3/10/2011 3 10 2011 8 657 520791 4815299 277 40
0:00:55 4/10/2009 4 10 2009 0 643 521602 4815301 275 40
8:01:14 2/27/2009 2 27 2009 8 634 520972 4815299 276 40
10:00:54 4/1/2009 4 1 2009 10 640 520986 4815299 276 40
14:00:34 3/13/2011 3 13 2011 14 641 520058 4815297 278 40



2:00:32 1/21/2011 1 21 2011 2 653 521020 4815300 276 40
12:00:55 12/15/2010 12 15 2010 12 655 520075 4815297 278 40
8:00:53 3/25/2012 3 25 2012 8 674 520106 4815297 278 40
0:00:48 3/16/2011 3 16 2011 0 653 520462 4815298 277 40
12:00:49 2/8/2013 2 8 2013 12 671 520251 4815297 278 40
0:00:41 11/25/2010 11 25 2010 0 657 520299 4815298 278 40
12:00:55 2/4/2012 2 4 2012 12 657 521087 4815300 276 40
16:00:42 4/10/2010 4 10 2010 16 656 520311 4815298 278 40
2:00:30 1/18/2012 1 18 2012 2 658 521039 4815300 276 40
14:00:26 3/10/2011 3 10 2011 14 657 521107 4815301 276 40
6:00:13 2/10/2012 2 10 2012 6 657 520995 4815300 276 40
12:00:41 4/1/2010 4 1 2010 12 643 520278 4815298 278 40
16:00:41 12/15/2010 12 15 2010 16 655 520072 4815297 278 40
4:00:39 12/13/2009 12 13 2009 4 639 520434 4815299 277 40
18:00:35 3/31/2009 3 31 2009 18 640 520181 4815298 278 40
6:00:47 3/28/2012 3 28 2012 6 672 519808 4815297 279 40
22:00:42 3/30/2012 3 30 2012 22 674 521002 4815301 276 40
11:03:53 2/19/2013 2 19 2013 11 641 520545 4815299 277 40
20:00:56 3/18/2013 3 18 2013 20 677 521007 4815301 276 40
18:00:53 1/18/2011 1 18 2011 18 654 520339 4815299 278 40
12:00:54 1/28/2010 1 28 2010 12 646 520568 4815299 277 40
6:00:55 3/25/2012 3 25 2012 6 673 519882 4815297 279 40
6:56:18 3/7/2014 3 7 2014 6 657 520684 4815300 277 40
17:24:24 1/26/2013 1 26 2013 17 641 519733 4815297 279 40
6:00:42 1/30/2010 1 30 2010 6 646 520638 4815300 277 40
16:00:54 4/14/2012 4 14 2012 16 672 520566 4815300 277 40
16:00:42 3/15/2009 3 15 2009 16 641 520047 4815298 278 40
10:00:47 3/2/2011 3 2 2011 10 647 520372 4815299 278 40
4:00:47 3/10/2011 3 10 2011 4 657 520804 4815301 277 40
18:00:49 4/10/2011 4 10 2011 18 667 520987 4815301 276 40
16:00:47 1/23/2013 1 23 2013 16 671 519941 4815298 279 40
22:00:55 12/3/2010 12 3 2010 22 641 520283 4815299 278 40
22:00:53 2/7/2012 2 7 2012 22 657 520841 4815301 276 40
18:00:55 2/22/2010 2 22 2010 18 641 521149 4815302 276 40
22:00:53 4/9/2009 4 9 2009 22 639 521641 4815304 274 40
22:00:17 4/3/2010 4 3 2010 22 643 519774 4815298 279 40
20:00:43 2/17/2012 2 17 2012 20 657 520523 4815300 277 40
8:00:54 3/10/2011 3 10 2011 8 647 520667 4815301 277 40
18:00:32 12/3/2010 12 3 2010 18 641 520278 4815300 278 40
10:00:41 4/14/2010 4 14 2010 10 643 520908 4815301 276 40
10:00:54 2/2/2010 2 2 2010 10 647 520439 4815300 277 40
22:00:42 4/3/2009 4 3 2009 22 643 520770 4815301 277 40
12:00:43 4/20/2012 4 20 2012 12 671 520245 4815300 278 40
2:00:48 4/1/2009 4 1 2009 2 640 520279 4815300 278 40
16:00:41 4/22/2012 4 22 2012 16 657 520446 4815300 277 40
11:27:23 1/27/2013 1 27 2013 11 641 519992 4815299 279 40
4:00:54 3/26/2012 3 26 2012 4 674 519676 4815298 279 40
4:00:52 3/16/2011 3 16 2011 4 653 520458 4815301 277 40
0:00:48 3/26/2012 3 26 2012 0 673 519776 4815299 279 40
2:00:53 3/26/2012 3 26 2012 2 674 519680 4815298 279 40
12:00:42 12/15/2010 12 15 2010 12 646 520331 4815300 278 40
8:00:43 3/2/2011 3 2 2011 8 654 520358 4815301 278 40
10:00:41 12/4/2010 12 4 2010 10 641 520276 4815301 278 40
22:00:49 4/25/2011 4 25 2011 22 657 521118 4815303 276 40



0:00:33 2/5/2009 2 5 2009 0 635 520944 4815303 276 40
14:00:43 1/31/2013 1 31 2013 14 658 520348 4815301 278 40
0:00:56 12/18/2012 12 18 2012 0 674 520851 4815303 276 40
10:00:47 3/15/2011 3 15 2011 10 653 520193 4815301 278 40
16:00:47 2/3/2010 2 3 2010 16 647 520205 4815301 278 40
10:00:26 4/11/2010 4 11 2010 10 653 520702 4815302 277 40
18:00:29 11/21/2010 11 21 2010 18 650 520284 4815301 278 40
14:00:26 3/12/2009 3 12 2009 14 641 520265 4815301 278 40
14:00:43 3/15/2009 3 15 2009 14 641 520042 4815300 278 40
10:00:41 3/3/2012 3 3 2012 10 657 521102 4815304 276 40
0:09:56 4/23/2014 4 23 2014 0 657 520792 4815303 277 40
14:00:43 2/3/2010 2 3 2010 14 647 520223 4815301 278 40
2:00:50 4/1/2009 4 1 2009 2 639 520386 4815302 278 40
18:00:48 2/2/2012 2 2 2012 18 657 521067 4815304 276 40
8:00:52 2/14/2010 2 14 2010 8 641 521035 4815304 276 40
6:00:25 3/19/2011 3 19 2011 6 641 521158 4815304 276 40
18:00:50 11/21/2010 11 21 2010 18 801 520280 4815302 278 40
4:00:41 1/18/2012 1 18 2012 4 658 521040 4815304 276 40
18:00:39 3/26/2008 3 26 2008 18 637 521187 4815305 276 40
22:00:53 3/5/2011 3 5 2011 22 641 521162 4815305 276 40
20:00:47 2/2/2012 2 2 2012 20 657 521043 4815304 276 40
16:00:26 1/15/2013 1 15 2013 16 658 520008 4815301 279 40
2:00:56 4/22/2010 4 22 2010 2 656 521117 4815305 276 40
22:00:48 4/28/2010 4 28 2010 22 654 521078 4815304 276 40
12:00:48 1/25/2009 1 25 2009 12 635 520037 4815301 278 40
4:00:55 4/1/2009 4 1 2009 4 640 520279 4815302 278 40
6:00:55 1/30/2011 1 30 2011 6 653 521135 4815305 276 40
2:00:41 4/5/2008 4 5 2008 2 631 521223 4815305 275 40
10:00:42 12/18/2010 12 18 2010 10 654 520046 4815302 278 40
14:00:49 2/21/2014 2 21 2014 14 671 520659 4815304 277 40
10:00:53 12/14/2010 12 14 2010 10 650 520363 4815303 278 40
8:00:56 1/30/2010 1 30 2010 8 646 520586 4815304 277 40
18:00:45 4/10/2011 4 10 2011 18 647 520920 4815305 276 40
12:00:53 3/27/2012 3 27 2012 12 671 520471 4815303 277 40
0:00:20 4/3/2009 4 3 2009 0 639 520774 4815305 277 40
22:00:56 4/11/2011 4 11 2011 22 647 519779 4815302 279 40
18:00:42 4/21/2010 4 21 2010 18 657 520605 4815304 277 40
10:00:43 5/4/2010 5 4 2010 10 657 520334 4815303 278 40
18:00:49 3/21/2013 3 21 2013 18 663 520921 4815305 276 40
6:00:54 3/6/2012 3 6 2012 6 657 521116 4815306 276 40
16:00:55 3/23/2011 3 23 2011 16 641 519892 4815302 279 40
18:00:27 11/24/2010 11 24 2010 18 653 520267 4815303 278 40
0:03:56 2/22/2014 2 22 2014 0 657 521182 4815306 276 40
20:00:53 2/12/2014 2 12 2014 20 671 520412 4815304 278 40
4:00:51 3/28/2011 3 28 2011 4 647 521154 4815306 276 40
22:00:47 1/18/2011 1 18 2011 22 654 520336 4815304 278 40
0:00:50 2/11/2011 2 11 2011 0 653 521019 4815306 276 40
18:01:34 1/11/2010 1 11 2010 18 646 520977 4815306 276 40
18:00:47 3/12/2013 3 12 2013 18 679 521006 4815306 276 40
2:00:55 2/24/2010 2 24 2010 2 641 521342 4815307 275 40
0:58:26 12/5/2013 12 5 2013 0 657 520659 4815305 277 40
20:00:25 3/13/2013 3 13 2013 20 658 521144 4815307 276 40
18:28:25 5/8/2013 5 8 2013 18 657 520456 4815305 277 40
10:00:47 1/28/2010 1 28 2010 10 646 520566 4815305 277 40



22:00:53 2/16/2012 2 16 2012 22 657 520690 4815305 277 40
16:00:48 1/29/2010 1 29 2010 16 646 520423 4815305 277 40
22:00:53 3/21/2009 3 21 2009 22 641 520886 4815306 276 40
8:00:49 2/21/2014 2 21 2014 8 909 520799 4815306 277 40
14:00:43 4/3/2011 4 3 2011 14 653 519783 4815303 279 40
12:00:49 3/3/2012 3 3 2012 12 657 521154 4815307 276 40
6:00:53 3/28/2011 3 28 2011 6 647 521158 4815307 276 40
18:00:42 11/23/2010 11 23 2010 18 647 520904 4815306 276 40
2:00:23 2/11/2011 2 11 2011 2 653 521017 4815307 276 40
10:00:56 2/24/2014 2 24 2014 10 909 520673 4815306 277 40
2:00:21 2/2/2009 2 2 2009 2 635 520696 4815306 277 40
12:08:24 4/22/2014 4 22 2014 12 657 520108 4815304 278 40
0:00:26 4/12/2011 4 12 2011 0 647 519783 4815303 279 40
12:00:47 4/23/2010 4 23 2010 12 656 520576 4815306 277 40
6:00:42 4/17/2008 4 17 2008 6 632 521117 4815308 276 40
6:00:54 12/6/2010 12 6 2010 6 646 521134 4815308 276 40
16:00:42 12/18/2010 12 18 2010 16 653 519817 4815304 279 40
2:00:56 3/30/2012 3 30 2012 2 665 520376 4815305 278 40
10:00:47 4/9/2008 4 9 2008 10 634 521027 4815307 276 40
18:00:31 4/14/2012 4 14 2012 18 657 520681 4815306 277 40
18:00:55 1/7/2011 1 7 2011 18 653 521218 4815308 275 40
0:00:54 1/27/2010 1 27 2010 0 646 521115 4815308 276 40
2:01:23 3/30/2010 3 30 2010 2 650 521674 4815310 274 40
10:00:53 1/22/2013 1 22 2013 10 657 520579 4815307 277 40
18:00:51 1/10/2014 1 10 2014 18 658 519450 4815303 280 40
0:00:40 2/27/2009 2 27 2009 0 634 520968 4815308 276 40
0:01:10 2/17/2012 2 17 2012 0 657 520686 4815307 277 40
18:00:48 1/6/2010 1 6 2010 18 646 520246 4815306 278 40
10:00:56 2/16/2013 2 16 2013 10 671 520879 4815308 276 40
14:00:56 3/29/2014 3 29 2014 14 917 520399 4815306 278 40
18:01:05 2/28/2011 2 28 2011 18 641 521209 4815309 276 40
18:00:53 4/21/2010 4 21 2010 18 656 520654 4815307 277 40
13:41:12 2/20/2014 2 20 2014 13 657 520753 4815308 277 40
22:00:54 12/5/2013 12 5 2013 22 914 520580 4815307 277 40
22:00:43 12/31/2010 12 31 2010 22 655 519627 4815304 279 40
4:00:48 11/21/2011 11 21 2011 4 665 520254 4815306 278 40
22:00:48 2/4/2010 2 4 2010 22 641 520347 4815307 278 40
6:00:48 3/10/2011 3 10 2011 6 657 520808 4815308 277 40
12:21:56 3/28/2014 3 28 2014 12 657 520852 4815308 276 40
12:00:53 4/25/2010 4 25 2010 12 656 520278 4815307 278 40
18:00:41 1/9/2014 1 9 2014 18 658 519765 4815305 279 40
10:00:54 2/26/2009 2 26 2009 10 634 520806 4815309 277 40
18:00:48 2/12/2010 2 12 2010 18 641 521097 4815310 276 40
16:01:23 3/3/2014 3 3 2014 16 914 519972 4815306 279 40
2:00:31 4/18/2012 4 18 2012 2 658 519631 4815305 279 40
10:00:53 3/28/2009 3 28 2009 10 639 520386 4815307 278 40
17:32:47 12/29/2012 12 29 2012 17 641 519884 4815306 279 40
4:00:44 11/25/2010 11 25 2010 4 653 520263 4815307 278 40
12:00:25 3/30/2012 3 30 2012 12 672 519998 4815307 279 40
2:00:49 2/27/2009 2 27 2009 2 634 520980 4815310 276 40
10:00:54 2/19/2014 2 19 2014 10 671 520780 4815309 277 40
0:00:54 1/21/2013 1 21 2013 0 675 521220 4815310 275 40
0:01:00 4/22/2010 4 22 2010 0 643 521091 4815310 276 40
14:00:43 4/1/2009 4 1 2009 14 637 521086 4815310 276 40



0:00:54 4/3/2010 4 3 2010 0 657 521122 4815310 276 40
22:00:53 4/9/2009 4 9 2009 22 643 521603 4815312 275 40
18:00:53 3/4/2009 3 4 2009 18 635 520700 4815309 277 40
4:01:11 3/7/2014 3 7 2014 4 914 520770 4815309 277 40
2:00:47 2/5/2009 2 5 2009 2 635 520942 4815310 276 40
2:00:44 2/28/2009 2 28 2009 2 635 520742 4815309 277 40
6:01:24 3/7/2014 3 7 2014 6 914 520765 4815309 277 40
2:00:49 1/19/2011 1 19 2011 2 653 520379 4815308 278 40
4:00:53 12/6/2010 12 6 2010 4 646 521141 4815311 276 40
10:00:42 4/1/2009 4 1 2009 10 643 521076 4815311 276 40
4:00:44 2/2/2009 2 2 2009 4 635 520701 4815310 277 40
22:00:48 3/20/2013 3 20 2013 22 658 520197 4815308 278 40
10:00:53 2/5/2009 2 5 2009 10 635 520942 4815311 276 40
2:01:12 3/7/2014 3 7 2014 2 914 520759 4815310 277 40
0:00:53 4/4/2009 4 4 2009 0 640 520816 4815310 277 40
4:00:24 2/27/2009 2 27 2009 4 634 520974 4815311 276 40
22:00:54 11/20/2011 11 20 2011 22 665 520218 4815309 278 40
10:00:56 3/29/2014 3 29 2014 10 917 520441 4815310 277 40
22:00:47 12/17/2012 12 17 2012 22 674 520814 4815311 277 40
16:00:54 4/15/2008 4 15 2008 16 634 521071 4815312 276 40
12:00:48 3/31/2014 3 31 2014 12 679 520843 4815311 276 40
2:00:43 11/21/2011 11 21 2011 2 665 520256 4815309 278 40
6:00:45 2/5/2009 2 5 2009 6 635 520939 4815311 276 40
4:00:42 1/19/2011 1 19 2011 4 653 520377 4815310 278 40
8:01:11 2/5/2009 2 5 2009 8 635 520942 4815311 276 40
22:00:53 1/7/2011 1 7 2011 22 653 521221 4815312 275 40
12:00:54 2/8/2009 2 8 2009 12 635 520202 4815309 278 40
14:00:53 3/20/2012 3 20 2012 14 657 520333 4815310 278 40
14:00:54 12/10/2010 12 10 2010 14 647 520336 4815310 278 40
4:01:17 2/5/2009 2 5 2009 4 635 520942 4815311 276 40
12:00:47 12/16/2010 12 16 2010 12 646 520768 4815311 277 40
2:01:17 3/29/2012 3 29 2012 2 677 521593 4815314 275 40
10:00:42 4/20/2012 4 20 2012 10 671 520243 4815309 278 40
10:00:50 2/10/2009 2 10 2009 10 635 520937 4815312 276 40
10:01:11 12/16/2010 12 16 2010 10 646 520763 4815311 277 40
22:00:55 11/21/2010 11 21 2010 22 646 520284 4815310 278 40
2:00:53 4/2/2011 4 2 2011 2 657 520679 4815311 277 40
22:00:54 1/11/2010 1 11 2010 22 646 520975 4815312 276 40
22:00:23 4/3/2009 4 3 2009 22 640 520814 4815312 277 40
8:00:54 1/9/2009 1 9 2009 8 634 520366 4815310 278 40
16:00:48 2/26/2009 2 26 2009 16 632 520762 4815312 277 40
10:00:54 3/1/2011 3 1 2011 10 646 520669 4815311 277 40
14:00:41 1/15/2013 1 15 2013 14 675 520866 4815312 276 40
16:00:54 3/30/2012 3 30 2012 16 672 519992 4815309 279 40
6:00:21 3/6/2010 3 6 2010 6 633 520994 4815313 276 40
0:01:56 4/2/2009 4 2 2009 0 637 521155 4815313 276 40
14:00:41 3/30/2012 3 30 2012 14 672 519999 4815310 279 40
4:00:51 3/6/2010 3 6 2010 4 633 520994 4815313 276 40
12:00:53 1/3/2010 1 3 2010 12 646 520578 4815312 277 40
22:00:54 4/1/2009 4 1 2009 22 637 521154 4815313 276 40
10:00:57 3/27/2009 3 27 2009 10 646 520611 4815312 277 40
10:00:48 3/14/2013 3 14 2013 10 671 520568 4815312 277 40
2:00:46 1/1/2011 1 1 2011 2 655 519611 4815309 279 40
12:00:27 4/7/2008 4 7 2008 12 634 520816 4815313 277 40



12:00:47 4/13/2011 4 13 2011 12 667 519981 4815310 279 40
11:35:26 12/30/2012 12 30 2012 11 641 519896 4815310 279 40
8:00:42 3/23/2012 3 23 2012 8 674 520083 4815310 278 40
2:00:41 4/2/2009 4 2 2009 2 640 520830 4815313 276 40
6:00:23 1/9/2009 1 9 2009 6 634 520362 4815311 278 40
8:00:53 2/14/2013 2 14 2013 8 671 521018 4815314 276 40
8:00:47 3/7/2014 3 7 2014 8 914 520773 4815313 277 40
4:00:55 3/19/2011 3 19 2011 4 657 521061 4815314 276 40
6:01:46 12/8/2013 12 8 2013 6 671 520801 4815313 277 40
18:00:48 2/11/2010 2 11 2010 18 641 520827 4815313 276 40
22:00:54 4/10/2011 4 10 2011 22 667 520994 4815314 276 40
0:00:55 2/13/2010 2 13 2010 0 641 521109 4815314 276 40
2:00:21 2/13/2010 2 13 2010 2 641 521109 4815314 276 40
10:00:55 12/27/2010 12 27 2010 10 641 520559 4815313 277 40
2:01:51 4/1/2011 4 1 2011 2 641 521483 4815316 275 40
4:00:56 1/9/2009 1 9 2009 4 634 520368 4815312 278 40
6:00:43 3/26/2008 3 26 2008 6 637 521161 4815315 276 40
22:00:33 4/3/2010 4 3 2010 22 656 520992 4815314 276 40
14:00:52 4/4/2008 4 4 2008 14 631 521196 4815315 276 40
0:00:25 3/10/2011 3 10 2011 0 657 520327 4815312 278 40
10:00:54 12/11/2010 12 11 2010 10 646 519854 4815311 279 40
12:00:49 12/27/2010 12 27 2010 12 641 520568 4815313 277 40
10:00:54 1/8/2011 1 8 2011 10 653 521072 4815315 276 40
2:00:53 3/23/2012 3 23 2012 2 674 519809 4815311 279 40
14:00:44 3/15/2009 3 15 2009 14 635 520147 4815312 278 40
8:00:47 2/2/2009 2 2 2009 8 635 520701 4815314 277 40
18:00:41 3/21/2009 3 21 2009 18 641 520884 4815314 276 40
0:00:42 4/4/2010 4 4 2010 0 647 519778 4815311 279 40
0:00:53 1/19/2011 1 19 2011 0 654 520377 4815313 278 40
4:00:56 2/6/2010 2 6 2010 4 641 520238 4815313 278 40
18:00:11 4/10/2011 4 10 2011 18 641 521198 4815316 276 40
4:00:50 11/25/2011 11 25 2011 4 655 520383 4815313 278 40
8:00:52 3/26/2011 3 26 2011 8 647 520809 4815314 277 40
8:00:54 4/9/2011 4 9 2011 8 657 520324 4815313 278 40
6:00:47 2/27/2009 2 27 2009 6 634 520975 4815315 276 40
2:00:53 3/6/2010 3 6 2010 2 633 520995 4815315 276 40
14:00:53 3/24/2011 3 24 2011 14 647 520474 4815314 277 40
10:00:55 12/15/2010 12 15 2010 10 646 520339 4815313 278 40
6:02:12 3/19/2011 3 19 2011 6 657 521069 4815316 276 40
4:00:45 3/6/2012 3 6 2012 4 657 521106 4815316 276 40
14:00:55 3/3/2014 3 3 2014 14 914 520057 4815313 278 40
12:00:54 2/14/2011 2 14 2011 12 653 520376 4815314 278 40
22:00:48 2/12/2010 2 12 2010 22 641 521098 4815316 276 40
22:01:18 3/31/2011 3 31 2011 22 641 521125 4815316 276 40
10:01:12 12/14/2010 12 14 2010 10 654 520213 4815313 278 40
12:00:41 3/15/2011 3 15 2011 12 657 520270 4815313 278 40
4:00:53 4/9/2012 4 9 2012 4 657 520674 4815315 277 40
2:00:55 12/10/2010 12 10 2010 2 653 520891 4815315 276 40
14:00:42 1/8/2010 1 8 2010 14 646 520400 4815314 278 40
4:00:21 3/31/2011 3 31 2011 4 661 520561 4815315 277 40
12:00:49 3/20/2012 3 20 2012 12 665 520324 4815314 278 40
14:00:44 2/14/2011 2 14 2011 14 653 520375 4815314 278 40
16:00:36 3/7/2009 3 7 2009 16 634 520249 4815314 278 40
14:00:42 12/17/2010 12 17 2010 14 653 520105 4815313 278 40



8:00:26 3/19/2011 3 19 2011 8 657 520839 4815316 276 40
22:01:24 12/14/2010 12 14 2010 22 641 520012 4815313 278 40
4:09:44 4/3/2013 4 3 2013 4 657 520021 4815313 278 40
8:00:48 3/24/2012 3 24 2012 8 673 520281 4815314 278 40
18:00:53 4/15/2011 4 15 2011 18 654 520310 4815314 278 40
10:00:42 2/11/2013 2 11 2013 10 658 520879 4815316 276 40
11:47:20 3/2/2013 3 2 2013 11 641 520358 4815315 278 40
2:00:57 12/21/2010 12 21 2010 2 641 521216 4815317 275 40
2:00:43 4/12/2011 4 12 2011 2 647 519712       4815313 279     40
0:00:47 4/15/2011       4       15      2011    0       667     520843  4815316 276     40
0:00:54 4/4/2010        4       4       2010    0       656     520987  4815317 276     40
2:00:54 11/25/2011      11      25      2011    2       655     520378  4815315 278     40
6:00:31 3/23/2012       3       23      2012    6       672     519828  4815313 279     40
20:00:53        3/6/2012        3       6       2012    20      657     521230  4815318 275     40
10:00:24        3/21/2012       3       21      2012    10      663     520399  4815315 278     40
12:00:47        12/4/2010       12      4       2010    12      646     520393  4815315 278     40
16:00:29        3/17/2012       3       17      2012    16      658     520606  4815316 277     40
4:01:20 4/2/2011        4       2       2011    4       657     520676  4815316 277     40
22:00:56        11/26/2011      11      26      2011    22      655     520544  4815316 277     40
18:00:54        3/5/2009        3       5       2009    18      635     521219  4815318 275     40
10:00:54        1/31/2009       1       31      2009    10      635     520370  4815316 278     40
18:00:51        3/3/2014        3       3       2014    18      914     519747  4815314 279     40
6:00:26 3/30/2010       3       30      2010    6       643     521073  4815318 276     40
10:00:53        1/13/2014       1       13      2014    10      658     519844  4815314 279     40
16:01:09        3/2/2014        3       2       2014    16      914     520040  4815315 278     40
18:00:54        3/25/2009       3       25      2009    18      641     520087  4815315 278     40
8:00:54 4/15/2011       4       15      2011    8       801     520541  4815317 277     40
2:00:54 3/28/2011       3       28      2011    2       647     521193  4815319 276     40
12:00:39        12/11/2010      12      11      2010    12      646     519848  4815315 279     40
12:00:39        12/30/2010      12      30      2010    12      657     520379  4815317 278     40
2:00:44 1/7/2011        1       7       2011    2       653     521206  4815319 276     40
6:00:11 3/26/2012       3       26      2012    6       674     519669  4815314 279     40
14:00:31        1/24/2011       1       24      2011    14      655     519877  4815315 279     40
16:00:22        1/27/2009       1       27      2009    16      635     521118  4815319 276     40
22:00:47        4/14/2011       4       14      2011    22      667     520839  4815318 276     40
16:00:55        3/30/2009       3       30      2009    16      640     521144  4815319 276     40
16:00:55        4/14/2012       4       14      2012    16      657     520464  4815317 277     40
12:00:17        12/27/2011      12      27      2011    12      657     520219  4815316 278     40
2:00:48 5/1/2010        5       1       2010    2       657     521120  4815319 276     40
18:01:42        2/5/2010        2       5       2010    18      647     520175  4815316 278     40
16:00:55        3/28/2009       3       28      2009    16      639     520347  4815317 278     40
2:00:41 3/3/2009        3       3       2009    2       635     520214  4815316 278     40
0:00:47 4/13/2011       4       13      2011    0       657     520043  4815316 278     40
22:01:12        4/12/2011       4       12      2011    22      657     520040  4815316 278     40
18:00:50        2/15/2011       2       15      2011    18      653     521098  4815319 276     40
0:00:21 11/21/2011      11      21      2011    0       665     520257 4815317 278 40
18:00:53 4/4/2010 4 4 2010 18 656 520974 4815319 276 40
4:00:47 1/7/2011 1 7 2011 4 653 521211 4815320 276 40
6:00:33 4/2/2011 4 2 2011 6 657 520683 4815318 277 40
4:00:54 4/6/2010 4 6 2010 4 657 519748 4815315 279 40
18:00:42 4/22/2012 4 22 2012 18 657 520473 4815318 277 40
2:00:55 3/31/2011 3 31 2011 2 661 520561 4815318 277 40
14:00:47 2/15/2011 2 15 2011 14 653 520813 4815319 277 40
22:00:47 11/24/2010 11 24 2010 22 647 520641 4815319 277 40



2:00:41 3/30/2010 3 30 2010 2 643 521070 4815320 276 40
10:00:39 1/3/2010 1 3 2010 10 646 520578 4815318 277 40
0:00:36 4/11/2011 4 11 2011 0 667 520986 4815320 276 40
12:00:26 12/22/2010 12 22 2010 12 654 519907 4815317 279 40
18:00:51 3/5/2010 3 5 2010 18 633 521175 4815320 276 40
10:00:54 12/15/2010 12 15 2010 10 655 520120 4815317 278 40
22:00:48 3/18/2013 3 18 2013 22 677 520989 4815320 276 40
10:00:23 3/15/2011 3 15 2011 10 641 520177 4815318 278 40
10:00:44 3/24/2011 3 24 2011 10 647 520459 4815318 277 40
6:00:48 12/16/2010 12 16 2010 6 655 519867 4815317 279 40
4:00:56 3/30/2010 3 30 2010 4 643 521072 4815321 276 40
2:00:36 1/9/2009 1 9 2009 2 634 520446 4815319 277 40
13:32:56 2/18/2014 2 18 2014 13 657 520870 4815320 276 40
0:00:54 3/19/2013 3 19 2013 0 677 520988 4815321 276 40
6:00:54 3/31/2011 3 31 2011 6 661 520560 4815319 277 40
18:01:43 3/9/2011 3 9 2011 18 641 519948 4815318 279 40
10:00:53 5/4/2009 5 4 2009 10 639 520143 4815318 278 40
8:00:50 1/24/2013 1 24 2013 8 671 519917 4815318 279 40
22:01:01 2/12/2013 2 12 2013 22 658 521009 4815321 276 40
12:00:41 3/7/2009 3 7 2009 12 634 520146 4815318 278 40
16:00:47 3/17/2012 3 17 2012 16 657 520293 4815319 278 40
14:00:49 2/21/2014 2 21 2014 14 679 520668 4815320 277 40
16:00:41 3/2/2009 3 2 2009 16 635 520321 4815319 278 40
4:00:26 3/21/2012 3 21 2012 4 665 520228 4815319 278 40
12:00:48 3/15/2011 3 15 2011 12 641 520161 4815319 278 40
14:00:54 3/15/2011 3 15 2011 14 641 520164 4815319 278 40
2:00:41 1/10/2014 1 10 2014 2 658 519329 4815316 280 40
10:00:54 3/3/2012 3 3 2012 10 641 521126 4815322 276 40
6:00:54 1/12/2010 1 12 2010 6 646 521126 4815322 276 40
16:01:42 3/30/2010 3 30 2010 16 643 521167 4815322 276 40
6:00:21 2/2/2009 2 2 2009 6 635 520700 4815320 277 40
18:00:48 2/15/2010 2 15 2010 18 641 521173 4815322 276 40
2:00:56 4/1/2011 4 1 2011 2 653 521483 4815323 275 40
18:44:55 1/6/2014 1 6 2014 18 657 519391 4815317 280 40
2:00:41 2/12/2011 2 12 2011 2 653 521019 4815322 276 40
2:00:49 3/30/2012 3 30 2012 2 641 521257 4815323 275 40
10:00:56 2/24/2014 2 24 2014 10 916 520791 4815321 277 40
10:00:30 12/30/2010 12 30 2010 10 655 520208 4815320 278 40
16:00:54 1/8/2011 1 8 2011 16 653 521070 4815322 276 40
12:00:54 3/28/2009 3 28 2009 12 639 520388 4815320 278 40
6:00:53 12/5/2010 12 5 2010 6 646 520873 4815322 276 40
16:00:53 3/6/2014 3 6 2014 16 909 520219 4815320 278 40
2:00:54 1/7/2013 1 7 2013 2 657 520236 4815320 278 40
4:00:48 12/21/2010 12 21 2010 4 641 521221 4815323 275 40
8:00:54 1/21/2011 1 21 2011 8 653 521002 4815323 276 40
22:00:48 3/21/2011 3 21 2011 22 657 520942 4815322 276 40
0:00:58 4/2/2011 4 2 2011 0 657 520675 4815322 277 40
4:00:43 3/26/2008 3 26 2008 4 637 521160 4815323 276 40
12:00:54 4/19/2011 4 19 2011 12 657 520825 4815322 276 40
16:00:54 2/15/2011 2 15 2011 16 647 520726 4815322 277 40
16:00:48 3/13/2013 3 13 2013 16 677 520470 4815321 277 40
12:00:41 12/14/2010 12 14 2010 12 654 520216 4815320 278 40
0:00:53 3/9/2010 3 9 2010 0 641 521147 4815323 276 40
0:00:50 4/4/2010 4 4 2010 0 654 521379 4815324 275 40



12:01:23 4/25/2010 4 25 2010 12 643 520270 4815321 278 40
8:00:53 3/13/2013 3 13 2013 8 679 520772 4815322 277 40
4:00:42 1/12/2010 1 12 2010 4 646 521130 4815323 276 40
10:00:55 1/28/2009 1 28 2009 10 635 520986 4815323 276 40
22:00:47 3/16/2012 3 16 2012 22 657 520476 4815321 277 40
14:00:50 3/6/2014 3 6 2014 14 909 520211 4815321 278 40
12:00:47 4/1/2009 4 1 2009 12 647 521055 4815323 276 40
10:00:24 1/18/2011 1 18 2011 10 655 520954 4815323 276 40
8:00:49 11/21/2010 11 21 2010 8 638 520463 4815322 277 40
22:00:39 11/21/2010 11 21 2010 22 801 520463 4815322 277 40
10:00:49 5/7/2010 5 7 2010 10 657 520579 4815322 277 40
0:01:11 2/12/2011 2 12 2011 0 647 521028 4815324 276 40
6:00:44 1/7/2011 1 7 2011 6 653 521152 4815324 276 40
14:00:32 1/7/2010 1 7 2010 14 646 520454 4815322 277 40
12:00:44 4/8/2008 4 8 2008 12 634 520806 4815323 277 40
6:00:11 2/21/2014 2 21 2014 6 909 520794 4815323 277 40
0:00:48 2/9/2010 2 9 2010 0 647 521204 4815325 276 40
10:00:26 4/22/2013 4 22 2013 10 679 520003 4815321 279 40
10:00:48 2/8/2009 2 8 2009 10 635 520853 4815324 276 40
22:00:56 11/21/2010 11 21 2010 22 650 520466 4815323 277 40
4:00:56 1/4/2010 1 4 2010 4 647 521494 4815326 275 40
18:00:40 12/17/2010 12 17 2010 18 655 519634 4815320 279 40
14:00:44 3/15/2013 3 15 2013 14 671 520364 4815322 278 40
0:00:26 4/1/2011 4 1 2011 0 641 521124 4815325 276 40
8:00:47 11/27/2011 11 27 2011 8 655 520366 4815323 278 40
14:00:55 12/30/2010 12 30 2010 14 657 520375 4815323 278 40
12:00:43 4/17/2010 4 17 2010 12 657 520002 4815322 279 40
10:00:54 1/9/2009 1 9 2009 10 634 520299 4815322 278 40
0:00:42 3/16/2012 3 16 2012 0 658 520536 4815323 277 40
16:02:53 2/28/2011 2 28 2011 16 650 520369 4815323 278 40
4:00:42 5/1/2010 5 1 2010 4 646 521086 4815325 276 40
5:06:55 1/22/2013 1 22 2013 5 641 519357 4815320 273 40
22:00:23 1/17/2011 1 17 2011 22 655 520807 4815324 277 40
18:00:42 11/23/2010 11 23 2010 18 638 521000 4815325 276 40
10:00:20 4/25/2010 4 25 2010 10 643 520266 4815323 278 40
22:00:54 3/25/2009 3 25 2009 22 641 520134 4815322 278 40
6:00:41 1/21/2011 1 21 2011 6 653 521005 4815325 276 40
8:00:42 11/26/2011 11 26 2011 8 655 520282 4815323 278 40
10:00:55 1/29/2009 1 29 2009 10 635 520978 4815325 276 40
0:01:53 4/29/2010 4 29 2010 0 657 521127 4815326 276 40
8:00:53 2/17/2013 2 17 2013 8 665 521122 4815326 276 40
0:00:10 3/4/2009 3 4 2009 0 635 520188 4815323 278 40
2:00:48 2/14/2010 2 14 2010 2 641 521040 4815325 276 40
22:00:30 3/27/2011 3 27 2011 22 647 521009 4815325 276 40
22:00:48 3/25/2009 3 25 2009 22 646 520082 4815323 278 40
0:00:41 11/27/2011 11 27 2011 0 655 520541 4815324 277 40
14:00:54 3/28/2009 3 28 2009 14 639 520353 4815323 278 40
6:00:26 3/3/2009 3 3 2009 6 635 520215 4815323 278 40
16:00:53 1/31/2013 1 31 2013 16 671 520316 4815323 278 40
2:00:55 2/12/2011 2 12 2011 2 647 521022 4815326 276 40
18:00:19 3/27/2012 3 27 2012 18 681 519759 4815322 279 40
12:00:24 2/5/2010 2 5 2010 12 646 520593 4815324 277 40
0:01:53 4/8/2010 4 8 2010 0 656 521599 4815328 275 40
22:00:53 3/11/2009 3 11 2009 22 641 520795 4815325 277 40



6:00:54 4/5/2008 4 5 2008 6 631 521215 4815327 276 40
0:00:55 4/4/2009 4 4 2009 0 643 520761 4815325 277 40
18:00:51 4/21/2013 4 21 2013 18 677 520313 4815324 278 40
0:16:53 1/10/2013 1 10 2013 0 641 520000 4815323 279 40
6:00:56 2/13/2010 2 13 2010 6 641 521083 4815326 276 40
0:00:55 1/9/2009 1 9 2009 0 634 520443 4815325 277 40
10:00:52 3/27/2009 3 27 2009 10 643 520590 4815325 277 40
14:00:48 4/4/2010 4 4 2010 14 654 520469 4815325 277 40
8:00:54 12/18/2012 12 18 2012 8 674 520921 4815326 276 40
18:00:53 5/6/2010 5 6 2010 18 656 520997 4815326 276 40
4:01:39 2/13/2010 2 13 2010 4 641 521082 4815327 276 40
16:00:49 1/20/2011 1 20 2011 16 653 520943 4815326 276 40
14:00:42 1/16/2012 1 16 2012 14 657 520202 4815324 278 40
6:00:48 12/18/2012 12 18 2012 6 674 520947 4815326 276 40
22:00:56 12/5/2010 12 5 2010 22 653 521065 4815327 276 40
0:00:44 12/6/2013 12 6 2013 0 914 520307 4815325 278 40
8:00:56 4/22/2013 4 22 2013 8 679 520002 4815324 279 40
4:00:54 2/14/2010 2 14 2010 4 641 521038 4815327 276 40
2:01:13 3/8/2012 3 8 2012 2 641 521300 4815328 275 40
2:01:06 1/18/2011 1 18 2011 2 655 520993 4815327 276 40
6:00:12 4/6/2010 4 6 2010 6 657 519747 4815323 272 40
4:00:41 3/29/2011 3 29 2011 4 647 521089 4815327 276 40
12:00:48 3/10/2011 3 10 2011 12 657 521152 4815327 276 40
0:00:26 2/14/2010 2 14 2010 0 641 521044 4815327 276 40
4:00:24 3/3/2009 3 3 2009 4 635 520212 4815325 278 40
14:00:54 2/21/2014 2 21 2014 14 909 520585 4815326 277 40
0:00:58 2/12/2011 2 12 2011 0 653 521020 4815327 276 40
18:00:45 12/6/2010 12 6 2010 18 646 520250 4815325 278 40
12:00:53 1/15/2012 1 15 2012 12 665 520557 4815326 277 40
0:00:43 1/17/2011 1 17 2011 0 653 520750 4815327 277 40
14:00:27 2/12/2010 2 12 2010 14 641 521027 4815328 276 40
2:00:47 2/22/2012 2 22 2012 2 641 520415 4815326 277 40
10:00:53 1/23/2011 1 23 2011 10 655 520897 4815327 276 40
16:00:48 1/3/2010 1 3 2010 16 646 520551 4815326 277 40
2:00:56 5/1/2010 5 1 2010 2 646 521087 4815328 276 40
10:00:54 3/19/2011 3 19 2011 10 657 520256 4815326 278 40
22:00:48 4/1/2011 4 1 2011 22 659 520862 4815328 276 40
14:00:24 2/16/2014 2 16 2014 14 914 520759 4815327 277 40
4:00:56 1/18/2011 1 18 2011 4 655 521002 4815328 276 40
11:50:17 2/2/2013 2 2 2013 11 641 520105 4815326 271 40
18:00:24 4/17/2009 4 17 2009 18 639 519817 4815325 272 40
8:01:06 3/2/2011 3 2 2011 8 646 520435 4815327 277 40
16:00:47 12/19/2010 12 19 2010 16 646 520796 4815328 277 40
4:00:42 3/26/2008 3 26 2008 4 631 521240 4815329 275 40
6:00:53 2/14/2010 2 14 2010 6 641 521042 4815329 276 40
0:00:54 3/2/2011 3 2 2011 0 646 520340 4815327 278 40
0:00:44 3/15/2011 3 15 2011 0 657 521020 4815329 276 40
12:00:53 3/30/2012 3 30 2012 12 665 520265 4815327 278 40
16:01:12 1/7/2010 1 7 2010 16 646 520431 4815327 277 40
14:00:48 3/31/2014 3 31 2014 14 914 520169 4815326 271 40
18:01:11 3/15/2013 3 15 2013 18 679 519751 4815325 272 40
10:00:53 5/4/2010 5 4 2010 10 646 520843 4815329 276 40
10:00:55 4/7/2008 4 7 2008 10 634 520990 4815329 276 40
18:01:09 3/25/2009 3 25 2009 18 643 520085 4815326 271 40



14:00:53 3/9/2011 3 9 2011 14 641 519989 4815326 272 40
6:00:54 3/25/2009 3 25 2009 6 643 520863 4815329 276 40
10:00:26 1/24/2013 1 24 2013 10 671 519927 4815326 272 40
6:00:48 3/2/2011 3 2 2011 6 647 520441 4815327 277 40
6:00:52 4/9/2010 4 9 2010 6 646 521109 4815330 276 40
14:00:55 12/21/2010 12 21 2010 14 653 520723 4815328 277 40
22:00:53 4/19/2011 4 19 2011 22 657 521535 4815331 275 40
8:00:54 1/18/2011 1 18 2011 8 655 521002 4815329 276 40
10:00:48 2/4/2010 2 4 2010 10 647 520159 4815327 271 40
10:00:41 12/22/2010 12 22 2010 10 654 519900 4815326 272 40
14:00:54 2/21/2014 2 21 2014 14 914 520559 4815328 277 40
4:00:48 4/9/2010 4 9 2010 4 646 521110 4815330 276 40
18:00:55 2/26/2009 2 26 2009 18 634 520690 4815329 277 40
22:00:54 4/7/2013 4 7 2013 22 679 521116 4815330 276 40
22:00:30 3/14/2011 3 14 2011 22 657 521021 4815330 276 40
18:00:39 11/30/2011 11 30 2011 18 655 520203 4815327 271 40
2:00:55 4/9/2010 4 9 2010 2 646 521111 4815330 276 40
6:00:54 3/29/2011 3 29 2011 6 647 521092 4815330 276 40
2:02:20 3/5/2012 3 5 2012 2 641 521055 4815330 276 40
10:00:54 11/22/2010 11 22 2010 10 650 520443 4815328 270 40
4:00:48 4/20/2011 4 20 2011 4 657 521545 4815332 275 40
22:00:09 4/18/2009 4 18 2009 22 634 521125 4815331 276 40
8:00:32 12/13/2010 12 13 2010 8 641 520430 4815328 270 40
0:00:44 2/25/2009 2 25 2009 0 635 520671 4815329 277 40
4:00:54 2/5/2010 2 5 2010 4 641 520290 4815328 271 40
0:00:53 4/8/2013 4 8 2013 0 679 521117 4815331 276 40
18:00:54 2/28/2011 2 28 2011 18 639 521238 4815331 275 40
0:00:53 3/10/2011 3 10 2011 0 654 520378 4815329 271 40
4:00:39 1/3/2010 1 3 2010 4 647 521197 4815331 276 40
2:01:24 5/7/2009 5 7 2009 2 640 520658 4815330 277 40
10:00:54 2/18/2014 2 18 2014 10 671 521092 4815331 276 40
6:04:24 5/3/2013 5 3 2013 6 657 521248 4815332 275 40
0:00:56 2/4/2010 2 4 2010 0 641 520221 4815328 271 40
6:00:41 2/5/2010 2 5 2010 6 641 520294 4815329 271 40
2:00:43 2/5/2010 2 5 2010 2 641 520297 4815329 271 40
10:00:55 2/1/2013 2 1 2013 10 658 520370 4815329 271 40
20:00:53 3/24/2012 3 24 2012 20 663 521088 4815331 276 40
14:00:23 4/20/2012 4 20 2012 14 671 520244 4815329 271 40
22:00:53 3/28/2011 3 28 2011 22 647 521088 4815331 276 40
22:00:56 12/4/2010 12 4 2010 22 801 521218 4815332 275 40
4:00:35 3/28/2011 3 28 2011 4 641 521033 4815331 276 40
10:00:49 5/11/2011 5 11 2011 10 657 519896 4815328 272 40
22:00:55 3/13/2013 3 13 2013 22 679 521146 4815332 276 40
14:00:26 2/5/2010 2 5 2010 14 646 520596 4815330 270 40
12:00:41 2/2/2013 2 2 2013 12 658 520147 4815329 271 40
18:01:17 2/28/2011 2 28 2011 18 647 521197 4815332 276 40
22:00:47 3/16/2011 3 16 2011 22 659 520749 4815331 270 40
10:01:07 2/24/2014 2 24 2014 10 679 520707 4815331 270 40
10:00:54 2/19/2013 2 19 2013 10 657 520021 4815329 271 40
8:00:43 2/17/2010 2 17 2010 8 641 520781 4815331 270 40
16:00:42 4/4/2010 4 4 2010 16 654 520470 4815330 270 40
22:00:53 3/22/2011 3 22 2011 22 657 521085 4815332 276 40
2:00:55 3/29/2011 3 29 2011 2 647 521088 4815332 276 40
2:00:47 12/18/2012 12 18 2012 2 674 520905 4815332 276 40



0:00:55 3/28/2011 3 28 2011 0 647 521010 4815332 276 40
12:00:42 12/25/2010 12 25 2010 12 654 520226 4815330 271 40
4:00:53 3/30/2010 3 30 2010 4 654 521689 4815334 274 40
4:00:42 4/5/2008 4 5 2008 4 631 521214 4815333 276 40
0:11:26 2/24/2014 2 24 2014 0 657 520368 4815330 271 40
18:01:47 2/27/2012 2 27 2012 18 641 521304 4815333 275 40
12:00:41 12/21/2010 12 21 2010 12 654 520910 4815332 276 40
12:00:54 4/3/2008 4 3 2008 12 631 520845 4815332 269 40
14:00:47 1/31/2013 1 31 2013 14 671 520317 4815330 271 40
8:00:24 2/13/2010 2 13 2010 8 641 521070 4815333 276 40
18:00:49 2/24/2010 2 24 2010 18 641 520735 4815332 270 40
10:00:42 2/4/2009 2 4 2009 10 634 520668 4815331 270 40
2:00:57 3/2/2011 3 2 2011 2 657 520329 4815330 271 40
6:00:41 1/18/2011 1 18 2011 6 655 520998 4815333 276 40
6:00:41 1/4/2010 1 4 2010 6 647 521484 4815334 275 40
2:00:33 3/2/2011 3 2 2011 2 646 520335 4815331 271 40
10:00:54 1/15/2012 1 15 2012 10 665 520561 4815331 270 40
10:01:12 2/5/2010 2 5 2010 10 646 520598 4815331 270 40
18:00:44 11/20/2011 11 20 2011 18 665 520222 4815330 271 40
10:00:26 3/15/2011 3 15 2011 10 657 520282 4815331 271 40
16:00:55 1/15/2013 1 15 2013 16 675 520886 4815332 269 40
22:00:54 1/15/2013 1 15 2013 22 675 521188 4815333 276 40
11:08:25 4/19/2013 4 19 2013 11 657 520118 4815330 271 40
6:00:55 2/17/2010 2 17 2010 6 641 520785 4815332 270 40
8:00:50 4/19/2010 4 19 2010 8 656 520405 4815331 271 40
0:00:48 3/29/2011 3 29 2011 0 647 521087 4815333 276 40
0:00:41 3/2/2011 3 2 2011 0 657 520334 4815331 271 40
22:00:56 3/27/2011 3 27 2011 22 641 521031 4815333 276 40
10:00:47 2/15/2011 2 15 2011 10 647 520587 4815332 270 40
2:00:42 3/27/2009 3 27 2009 2 641 520695 4815333 270 40
0:00:56 4/5/2008 4 5 2008 0 631 521217 4815334 275 40
22:00:43 3/13/2013 3 13 2013 22 658 521144 4815334 276 40
6:00:26 3/25/2012 3 25 2012 6 658 520425 4815332 270 40
10:00:55 2/20/2014 2 20 2014 10 671 520853 4815333 269 40
22:00:53 4/7/2010 4 7 2010 22 656 521577 4815336 275 40
0:01:29 4/8/2010 4 8 2010 0 643 521512 4815336 275 40
10:01:12 3/11/2011 3 11 2011 10 654 520840 4815333 269 40
22:00:56 12/13/2009 12 13 2009 22 639 520668 4815333 270 40
22:00:55 3/12/2013 3 12 2013 22 679 521145 4815334 276 40
6:00:15 1/28/2009 1 28 2009 6 634 521013 4815334 269 40
16:59:25 4/16/2013 4 16 2013 16 657 520849 4815334 269 40
0:00:41 3/4/2014 3 4 2014 0 914 519952 4815331 272 40
8:00:48 3/29/2014 3 29 2014 8 917 520846 4815334 269 40
10:00:53 2/16/2011 2 16 2011 10 647 520818 4815334 269 40
14:02:24 4/24/2010 4 24 2010 14 656 520556 4815333 270 40
2:00:48 12/6/2010 12 6 2010 2 646 521140 4815335 276 40
10:00:23 4/11/2010 4 11 2010 10 657 519848 4815331 272 40
6:00:53 3/27/2009 3 27 2009 6 641 520695 4815333 270 40
16:00:46 12/23/2010 12 23 2010 16 641 520037 4815331 271 40
12:00:17 3/28/2009 3 28 2009 12 640 520317 4815332 271 40
6:00:55 3/28/2011 3 28 2011 6 641 521033 4815335 269 40
16:00:41 3/13/2013 3 13 2013 16 679 520761 4815334 270 40
4:00:53 3/27/2009 3 27 2009 4 641 520696 4815334 270 40
6:00:47 3/12/2012 3 12 2012 6 665 521187 4815335 276 40



10:00:38 4/25/2010 4 25 2010 10 656 520267 4815333 271 40
0:00:53 3/5/2012 3 5 2012 0 657 521038 4815335 269 40
10:00:52 2/22/2012 2 22 2012 10 657 520832 4815334 269 40
0:00:53 3/23/2011 3 23 2011 0 657 521086 4815335 269 40
8:00:23 3/28/2009 3 28 2009 8 641 520691 4815334 270 40
16:00:44 2/12/2010 2 12 2010 16 641 521030 4815335 269 40
22:00:54 3/27/2012 3 27 2012 22 674 520238 4815333 271 40
8:00:47 3/22/2012 3 22 2012 8 657 520246 4815333 271 40
4:00:46 3/6/2010 3 6 2010 4 641 521214 4815336 276 40
12:01:18 2/21/2014 2 21 2014 12 909 520577 4815334 270 40
10:00:54 3/11/2013 3 11 2013 10 658 520552 4815334 270 40
0:00:41 3/28/2011 3 28 2011 0 641 521031 4815335 269 40
4:00:41 3/25/2012 3 25 2012 4 658 520430 4815334 270 40
0:01:12 1/22/2013 1 22 2013 0 675 521257 4815336 275 40
6:00:53 11/30/2012 11 30 2012 6 670 520747 4815335 270 40
16:00:26 2/6/2010 2 6 2010 16 641 520086 4815333 271 40
7:13:26 2/13/2014 2 13 2014 7 657 520371 4815334 271 40
2:00:53 1/28/2009 1 28 2009 2 634 520978 4815335 269 40
14:00:44 12/25/2010 12 25 2010 14 654 520220 4815333 271 40
2:00:47 11/27/2011 11 27 2011 2 655 520530 4815334 270 40
2:01:11 4/20/2011 4 20 2011 2 657 521544 4815337 275 40
10:00:51 2/12/2010 2 12 2010 10 641 521083 4815336 269 40
6:00:53 2/24/2014 2 24 2014 6 679 520706 4815335 270 40
10:00:23 2/12/2011 2 12 2011 10 653 520999 4815336 269 40
2:00:49 3/28/2011 3 28 2011 2 641 521036 4815336 269 40
2:01:24 2/27/2010 2 27 2010 2 641 521295 4815337 275 40
14:00:47 1/3/2010 1 3 2010 14 646 520556 4815334 270 40
0:00:48 4/20/2012 4 20 2012 0 665 520847 4815335 269 40
22:00:42 3/16/2012 3 16 2012 22 658 520410 4815334 271 40
0:00:24 2/24/2014 2 24 2014 0 679 520695 4815335 270 40
4:00:42 3/16/2012 3 16 2012 4 658 520535 4815335 270 40
6:00:42 3/21/2012 3 21 2012 6 665 520224 4815334 271 40
12:00:44 4/3/2009 4 3 2009 12 639 520750 4815335 270 40
0:53:55 12/4/2013 12 4 2013 0 657 520189 4815334 271 40
8:00:56 1/28/2009 1 28 2009 8 634 521021 4815336 269 40
6:12:17 2/24/2014 2 24 2014 6 657 520369 4815334 271 40
0:01:33 3/30/2010 3 30 2010 0 643 521337 4815337 275 40
14:00:10 1/13/2014 1 13 2014 14 914 519981 4815333 272 40
22:00:56 3/3/2014 3 3 2014 22 914 519952 4815333 272 40
6:00:56 3/6/2010 3 6 2010 6 641 521208 4815337 269 40
2:00:44 3/25/2012 3 25 2012 2 658 520429 4815335 270 40
6:01:11 3/2/2011 3 2 2011 6 646 520430 4815335 270 40
14:01:19 4/2/2010 4 2 2010 14 647 520094 4815334 271 40
16:00:52 12/24/2010 12 24 2010 16 641 519943 4815333 272 40
22:00:55 1/21/2013 1 21 2013 22 675 521254 4815338 268 40
14:00:43 3/28/2009 3 28 2009 14 640 520315 4815335 271 40
16:00:25 2/5/2010 2 5 2010 16 646 520595 4815336 270 40
2:01:00 2/24/2014 2 24 2014 2 679 520705 4815336 270 40
4:01:18 12/18/2012 12 18 2012 4 674 520902 4815337 269 40
22:00:56 2/23/2014 2 23 2014 22 679 520699 4815336 270 40
6:00:53 11/26/2011 11 26 2011 6 655 520420 4815335 270 40
6:00:57 11/20/2011 11 20 2011 6 665 521061 4815337 269 40
16:00:44 3/15/2013 3 15 2013 16 679 520043 4815334 271 40
22:00:53 3/25/2011 3 25 2011 22 657 521065 4815338 269 40



4:02:59 3/2/2011 3 2 2011 4 646 520436 4815336 270 40
16:00:49 4/4/2010 4 4 2010 16 657 520413 4815336 271 40
6:00:54 3/27/2008 3 27 2008 6 637 521136 4815338 269 40
16:00:53 12/14/2010 12 14 2010 16 641 520008 4815335 272 40
20:00:54 3/5/2012 3 5 2012 20 657 521173 4815338 269 40
0:00:41 3/2/2011 3 2 2011 0 647 520440 4815336 270 40
18:00:48 11/24/2010 11 24 2010 18 657 520228 4815335 271 40
5:21:55 4/23/2013 4 23 2013 5 657 521453 4815339 275 40
0:00:53 3/16/2012 3 16 2012 0 665 520757 4815337 270 40
12:00:54 12/22/2010 12 22 2010 12 655 519839 4815334 272 40
16:00:49 4/16/2010 4 16 2010 16 656 520308 4815336 271 40
2:00:55 5/3/2010 5 3 2010 2 640 521492 4815340 275 40
5:56:53 2/4/2013 2 4 2013 5 641 521175 4815339 269 40
2:01:11 3/9/2014 3 9 2014 2 914 520569 4815337 270 40
1:12:42 2/13/2014 2 13 2014 1 657 520368 4815336 271 40
4:00:54 1/28/2009 1 28 2009 4 634 520981 4815338 269 40
18:00:44 3/30/2013 3 30 2013 18 657 519849 4815335 272 40
2:00:50 3/6/2010 3 6 2010 2 641 521210 4815339 269 40
8:01:52 2/21/2014 2 21 2014 8 671 520821 4815338 269 40
2:00:54 2/8/2009 2 8 2009 2 634 520824 4815338 269 40
16:00:52 1/13/2011 1 13 2011 16 653 520652 4815337 270 40
14:01:18 3/30/2012 3 30 2012 14 665 520265 4815336 271 40
12:00:54 1/8/2011 1 8 2011 12 653 521044 4815339 269 40
4:00:54 3/4/2014 3 4 2014 4 914 519958 4815336 272 40
16:00:54 3/30/2012 3 30 2012 16 665 520266 4815336 271 40
22:01:24 4/29/2010 4 29 2010 22 654 520991 4815339 269 40
2:00:56 2/21/2014 2 21 2014 2 671 520819 4815338 269 40
6:00:20 3/16/2012 3 16 2012 6 658 520537 4815337 270 40
16:00:53 2/26/2009 2 26 2009 16 634 520647 4815338 270 40
2:00:37 3/5/2012 3 5 2012 2 657 521051 4815339 269 40
22:00:53 4/19/2012 4 19 2012 22 665 520850 4815338 269 40
10:00:42 1/27/2010 1 27 2010 10 646 520614 4815338 270 40
10:00:54 11/21/2010 11 21 2010 10 646 520030 4815336 271 40
22:01:47 3/29/2012 3 29 2012 22 672 521723 4815341 274 40
2:00:50 4/27/2011 4 27 2011 2 654 521063 4815339 269 40
8:00:53 3/24/2011 3 24 2011 8 641 520189 4815337 271 40
0:00:54 1/16/2013 1 16 2013 0 675 521190 4815340 269 40
0:00:51 3/30/2010 3 30 2010 0 646 521103 4815340 269 40
22:00:38 4/14/2008 4 14 2008 22 634 520994 4815339 269 40
18:00:54 12/14/2010 12 14 2010 18 641 520003 4815336 272 40
0:00:54 4/4/2010 4 4 2010 0 643 519816 4815336 272 40
18:45:43 3/4/2014 3 4 2014 18 657 520028 4815336 271 40
18:00:55 1/13/2011 1 13 2011 18 653 520596 4815338 270 40
10:00:14 4/3/2008 4 3 2008 10 631 520831 4815339 269 40
22:00:45 2/24/2009 2 24 2009 22 635 520667 4815339 270 40
8:00:45 12/21/2010 12 21 2010 8 641 521172 4815340 269 40
8:00:07 12/16/2010 12 16 2010 8 655 519878 4815336 272 40
4:00:54 3/9/2014 3 9 2014 4 914 520569 4815338 270 40
8:00:56 3/2/2011 3 2 2011 8 647 520439 4815338 270 40
12:00:21 1/8/2009 1 8 2009 12 634 520865 4815339 269 40
18:01:11 4/16/2009 4 16 2009 18 634 521102 4815340 269 40
18:01:48 1/20/2013 1 20 2013 18 675 521219 4815341 268 40
2:00:42 12/8/2013 12 8 2013 2 908 520663 4815339 270 40
14:00:49 12/10/2010 12 10 2010 14 639 520381 4815338 271 40



12:00:54 3/24/2011 3 24 2011 12 647 520435 4815338 270 40
8:00:48 3/14/2013 3 14 2013 8 671 520650 4815339 270 40
18:00:33 1/13/2011 1 13 2011 18 653 520582 4815339 270 40
8:01:11 2/24/2014 2 24 2014 8 679 520696 4815339 270 40
14:00:42 3/9/2011 3 9 2011 14 657 520038 4815338 271 40
22:00:47 4/10/2011 4 10 2011 22 657 521000 4815340 269 40
2:00:50 4/2/2011 4 2 2011 2 659 520862 4815340 269 40
18:00:31 11/27/2011 11 27 2011 18 655 520287 4815338 271 40
18:00:53 1/16/2011 1 16 2011 18 653 520755 4815340 270 40
12:00:47 3/28/2014 3 28 2014 12 917 520857 4815340 269 40
12:00:42 4/3/2011 4 3 2011 12 653 519673 4815337 272 40
13:15:56 4/12/2014 4 12 2014 13 657 520217 4815338 271 40
2:00:47 3/2/2011 3 2 2011 2 647 520437 4815339 270 40
10:00:53 12/21/2011 12 21 2011 10 657 520542 4815339 270 40
2:00:47 3/26/2011 3 26 2011 2 657 521055 4815341 269 40
4:01:11 3/2/2011 3 2 2011 4 647 520440 4815339 270 40
10:00:54 3/30/2014 3 30 2014 10 917 520731 4815340 270 40
2:00:56 1/19/2011 1 19 2011 2 655 520378 4815339 271 40
2:00:50 2/22/2014 2 22 2014 2 909 521174 4815341 269 40
18:00:42 3/30/2012 3 30 2012 18 672 520066 4815338 271 40
6:00:50 11/21/2011 11 21 2011 6 665 520252 4815339 271 40
4:00:25 2/21/2014 2 21 2014 4 671 520817 4815341 269 40
10:00:55 1/8/2009 1 8 2009 10 634 520854 4815341 269 40
16:00:55 2/2/2013 2 2 2013 16 671 520132 4815339 271 40
22:00:56 4/15/2011 4 15 2011 22 654 520857 4815341 269 40
4:00:47 5/1/2010 5 1 2010 4 657 521111 4815342 269 40
2:01:11 3/4/2014 3 4 2014 2 914 519952 4815338 272 40
2:01:13 4/9/2011 4 9 2011 2 641 520061 4815339 271 40
16:00:53 4/20/2012 4 20 2012 16 657 520090 4815339 271 40
6:00:41 3/4/2014 3 4 2014 6 914 519958 4815338 272 40
14:00:53 3/24/2012 3 24 2012 14 672 519973 4815339 272 40
2:00:24 3/30/2010 3 30 2010 2 646 521104 4815342 269 40
8:00:42 2/26/2011 2 26 2011 8 641 521008 4815342 269 40
8:00:54 2/7/2011 2 7 2011 8 653 520345 4815340 271 40
0:00:55 1/14/2011 1 14 2011 0 653 520597 4815341 270 40
2:00:54 1/25/2013 1 25 2013 2 675 521262 4815343 268 40
12:00:23 2/8/2010 2 8 2010 12 647 520687 4815341 270 40
22:01:11 3/24/2011 3 24 2011 22 647 520753 4815341 270 40
0:00:31 3/23/2012 3 23 2012 0 672 519822 4815339 272 40
18:00:30 12/4/2010 12 4 2010 18 646 520231 4815340 271 40
2:00:45 3/30/2010 3 30 2010 2 654 521682 4815344 267 40
18:00:54 3/23/2012 3 23 2012 18 672 519851 4815339 272 40
10:00:42 3/28/2014 3 28 2014 10 917 520855 4815342 269 40
6:00:47 4/1/2009 4 1 2009 6 639 520440 4815341 270 40
2:00:54 2/26/2009 2 26 2009 2 634 520697 4815341 270 40
0:00:48 3/26/2011 3 26 2011 0 657 521064 4815343 269 40
0:00:49 4/11/2011 4 11 2011 0 657 521000 4815343 269 40
14:01:10 3/2/2012 3 2 2012 14 657 521181 4815343 269 40
2:00:42 3/16/2012 3 16 2012 2 658 520534 4815341 270 40
6:01:11 3/31/2014 3 31 2014 6 917 520966 4815343 269 40
0:00:43 2/13/2013 2 13 2013 0 658 521009 4815343 269 40
12:00:48 4/13/2011 4 13 2011 12 647 519722 4815339 272 40
10:00:57 2/12/2011 2 12 2011 10 647 521000 4815343 269 40
18:00:53 3/20/2009 3 20 2009 18 641 521181 4815343 269 40



22:00:54 3/18/2011 3 18 2011 22 641 521204 4815343 269 40
0:00:23 4/2/2011 4 2 2011 0 659 520863 4815342 269 40
14:00:50 1/29/2009 1 29 2009 14 635 520375 4815341 271 40
8:00:54 4/13/2011 4 13 2011 8 657 520096 4815340 271 40
12:00:50 2/9/2011 2 9 2011 12 653 521016 4815343 269 40
2:00:53 2/17/2010 2 17 2010 2 641 520734 4815342 270 40
12:00:56 2/8/2013 2 8 2013 12 665 520119 4815341 271 40
6:00:47 2/26/2009 2 26 2009 6 634 520695 4815342 270 40
10:00:56 2/1/2013 2 1 2013 10 675 520408 4815342 271 40
0:00:48 12/14/2009 12 14 2009 0 639 520667 4815342 270 40
4:00:23 2/22/2014 2 22 2014 4 909 521170 4815344 269 40
8:00:57 4/13/2011 4 13 2011 8 641 520267 4815341 271 40
12:00:48 3/11/2009 3 11 2009 12 634 520583 4815342 270 40
0:00:47 2/8/2009 2 8 2009 0 634 520821 4815343 269 40
0:29:56 3/1/2014 3 1 2014 0 657 520874 4815343 269 40
6:00:53 12/21/2010 12 21 2010 6 641 521173 4815344 269 40
6:00:44 2/21/2014 2 21 2014 6 671 520824 4815343 269 40
8:00:16 3/27/2009 3 27 2009 8 641 520691 4815343 270 40
8:00:47 4/2/2010 4 2 2010 8 647 520082 4815341 271 40
16:00:54 3/26/2008 3 26 2008 16 631 521211 4815344 269 40
18:00:47 5/8/2008 5 8 2008 18 634 520680 4815343 270 40
22:00:54 3/13/2013 3 13 2013 22 671 521002 4815344 269 40
8:00:44 4/23/2010 4 23 2010 8 656 520548 4815342 270 40
4:02:11 4/30/2010 4 30 2010 4 656 520952 4815344 269 40
0:00:53 4/29/2010 4 29 2010 0 656 520986 4815344 269 40
10:00:43 12/22/2010 12 22 2010 10 655 519834 4815340 272 40
20:00:53 12/9/2013 12 9 2013 20 671 521273 4815345 268 40
12:00:42 3/28/2009 3 28 2009 12 641 520323 4815342 271 40
22:00:39 2/21/2012 2 21 2012 22 665 519959 4815341 272 40
22:00:42 3/4/2012 3 4 2012 22 657 521017 4815344 269 40
22:00:41 1/13/2011 1 13 2011 22 653 520597 4815343 270 40
6:00:53 4/1/2009 4 1 2009 6 637 520464 4815342 270 40
12:00:53 2/1/2013 2 1 2013 12 675 520867 4815344 269 40
12:00:41 3/4/2011 3 4 2011 12 641 520840 4815344 269 40
19:11:41 2/12/2014 2 12 2014 19 657 520394 4815342 271 40
11:11:25 4/20/2013 4 20 2013 11 657 520096 4815342 271 40
2:00:53 3/14/2011 3 14 2011 2 641 521202 4815345 269 40
4:00:54 3/30/2010 3 30 2010 4 646 521104 4815345 269 40
2:00:48 1/28/2011 1 28 2011 2 653 521132 4815345 269 40
4:00:57 2/24/2014 2 24 2014 4 679 520704 4815344 270 40
8:00:54 2/10/2012 2 10 2012 8 657 520969 4815345 269 40
14:00:41 2/21/2014 2 21 2014 14 916 520651 4815344 270 40
18:00:55 4/9/2011 4 9 2011 18 641 519466 4815340 273 40
8:00:50 3/23/2012 3 23 2012 8 673 520216 4815343 271 40
0:00:54 3/15/2013 3 15 2013 0 679 520832 4815345 269 40
14:00:55 3/23/2012 3 23 2012 14 673 520153 4815343 271 40
14:00:43 12/21/2011 12 21 2011 14 657 520542 4815344 270 40
2:00:53 11/20/2011 11 20 2011 2 665 521087 4815346 269 40
10:00:41 2/22/2012 2 22 2012 10 665 520694 4815344 270 40
12:00:47 2/13/2014 2 13 2014 12 914 520873 4815345 269 40
22:00:44 3/15/2012 3 15 2012 22 658 520647 4815344 270 40
8:00:41 3/25/2009 3 25 2009 8 641 520542 4815344 270 40
14:00:53 3/23/2012 3 23 2012 14 672 520097 4815343 271 40
12:00:54 1/14/2012 1 14 2012 12 657 520097 4815343 271 40



14:00:54 3/4/2011 3 4 2011 14 641 520845 4815345 269 40
0:00:40 3/14/2013 3 14 2013 0 671 520881 4815345 269 40
14:00:44 3/28/2011 3 28 2011 14 653 520036 4815343 271 40
8:00:41 3/23/2012 3 23 2012 8 658 520292 4815344 271 40
4:00:54 2/10/2012 2 10 2012 4 657 520967 4815346 269 40
5:46:13 1/2/2013 1 2 2013 5 641 520341 4815344 271 40
18:01:00 12/14/2010 12 14 2010 18 641 520017 4815343 271 40
18:00:54 2/21/2012 2 21 2012 18 665 519958 4815343 272 40
8:00:56 3/23/2012 3 23 2012 8 672 520097 4815343 271 40
12:01:11 5/1/2010 5 1 2010 12 646 520227 4815344 271 40
10:00:42 1/28/2009 1 28 2009 10 634 521011 4815346 269 40
14:00:42 1/28/2013 1 28 2013 14 675 520410 4815344 271 40
10:00:54 2/7/2010 2 7 2010 10 641 520233 4815344 271 40
4:00:31 12/10/2010 12 10 2010 4 801 521269 4815347 268 40
6:00:53 12/8/2013 12 8 2013 6 914 520349 4815344 271 40
10:00:54 2/8/2010 2 8 2010 10 647 520687 4815345 270 40
2:00:21 2/13/2013 2 13 2013 2 658 521012 4815346 269 40
4:00:55 1/10/2010 1 10 2010 4 646 521117 4815347 269 40
10:01:16 5/6/2010 5 6 2010 10 640 520307 4815344 271 40
4:00:54 3/31/2014 3 31 2014 4 917 520967 4815346 269 40
16:00:44 12/14/2010 12 14 2010 16 654 520228 4815344 271 40
6:00:53 3/26/2008 3 26 2008 6 631 521244 4815347 268 40
0:01:41 12/4/2010 12 4 2010 0 801 521292 4815348 268 40
4:00:26 4/1/2009 4 1 2009 4 639 520437 4815345 270 40
6:06:47 4/22/2014 4 22 2014 6 657 519926 4815344 272 40
16:00:53 3/17/2013 3 17 2013 16 658 520554 4815346 270 40
12:00:54 1/25/2009 1 25 2009 12 634 520066 4815344 271 40
14:00:49 2/8/2010 2 8 2010 14 647 520614 4815346 270 40
6:00:53 3/28/2009 3 28 2009 6 643 521006 4815347 269 40
8:00:54 1/25/2013 1 25 2013 8 675 521206 4815348 269 40
6:00:53 4/9/2011 4 9 2011 6 647 519813 4815344 272 40
12:00:47 4/29/2009 4 29 2009 12 639 520668 4815346 270 40
8:00:41 3/15/2009 3 15 2009 8 635 520569 4815346 270 40
6:02:33 4/12/2013 4 12 2013 6 671 520090 4815344 271 40
10:00:42 11/22/2010 11 22 2010 10 801 520237 4815345 271 40
12:00:53 2/7/2010 2 7 2010 12 641 520234 4815345 271 40
6:00:55 2/26/2011 2 26 2011 6 641 520999 4815348 269 40
22:00:55 3/10/2011 3 10 2011 22 641 520988 4815348 269 40
8:00:53 12/11/2013 12 11 2013 8 914 519984 4815345 272 40
14:00:53 3/31/2014 3 31 2014 14 679 520842 4815347 269 40
12:00:55 1/18/2012 1 18 2012 12 665 519939 4815344 272 40
8:00:48 12/18/2010 12 18 2010 8 653 519762 4815344 272 40
4:00:54 4/6/2010 4 6 2010 4 656 519771 4815344 272 40
8:00:54 2/8/2009 2 8 2009 8 634 520814 4815347 270 40
12:34:53 1/3/2014 1 3 2014 12 657 519968 4815345 272 40
6:00:42 3/12/2012 3 12 2012 6 657 521188 4815349 269 40
10:00:21 1/7/2010 1 7 2010 10 646 520553 4815347 270 40
22:00:54 4/5/2011 4 5 2011 22 641 520265 4815346 271 40
12:00:41 2/6/2010 2 6 2010 12 646 520686 4815347 270 40
2:00:37 3/5/2009 3 5 2009 2 634 520809 4815348 270 40
10:00:55 4/2/2010 4 2 2010 10 647 520082 4815345 271 40
4:00:54 4/4/2010 4 4 2010 4 647 519767 4815345 272 40
14:00:24 4/4/2010 4 4 2010 14 643 520453 4815347 270 40
18:00:54 4/4/2011 4 4 2011 18 653 519675 4815345 272 40



6:00:42 3/21/2012 3 21 2012 6 658 520295 4815346 271 40
12:00:30 2/20/2010 2 20 2010 12 641 520631 4815347 270 40
4:00:11 2/26/2009 2 26 2009 4 634 520673 4815348 270 40
10:00:42 12/17/2013 12 17 2013 10 658 519821 4815345 272 40
2:00:41 3/25/2012 3 25 2012 2 675 521563 4815350 268 40
4:00:41 3/21/2012 3 21 2012 4 658 520288 4815347 271 40
12:01:12 2/6/2012 2 6 2012 12 657 520971 4815349 269 40
10:00:53 5/9/2011 5 9 2011 10 657 520409 4815347 271 40
0:01:21 3/28/2012 3 28 2012 0 674 520243 4815347 271 40
12:00:44 12/21/2011 12 21 2011 12 657 520542 4815348 270 40
12:00:56 12/25/2010 12 25 2010 12 641 520285 4815347 271 40
4:00:13 12/16/2010 12 16 2010 4 655 519880 4815346 272 40
18:00:51 3/9/2011 3 9 2011 18 654 519920 4815346 272 40
8:00:54 2/22/2014 2 22 2014 8 671 520830 4815349 269 40
0:00:53 4/14/2011 4 14 2011 0 647 519908 4815346 272 40
2:00:26 2/6/2010 2 6 2010 2 641 520255 4815347 271 40
6:00:48 2/22/2014 2 22 2014 6 671 520834 4815349 269 40
14:00:48 12/25/2010 12 25 2010 14 641 520281 4815347 271 40
4:00:25 4/1/2009 4 1 2009 4 637 520465 4815348 270 40
16:00:41 4/4/2008 4 4 2008 16 631 521226 4815350 268 40
2:01:23 4/4/2010 4 4 2010 2 647 519783 4815346 272 40
22:00:53 2/7/2009 2 7 2009 22 634 520818 4815349 269 40
22:00:47 3/17/2012 3 17 2012 22 658 520503 4815348 270 40
4:00:24 4/2/2011 4 2 2011 4 659 520865 4815349 269 40
6:00:49 12/18/2009 12 18 2009 6 646 521088 4815350 269 40
6:00:43 12/18/2010 12 18 2010 6 653 519762 4815346 272 40
16:00:54 3/20/2012 3 20 2012 16 665 520258 4815348 271 40
12:28:23 1/1/2014 1 1 2014 12 657 519988 4815347 272 40
10:00:53 2/22/2014 2 22 2014 10 671 520828 4815349 269 40
4:00:54 1/25/2013 1 25 2013 4 675 521241 4815351 268 40
8:00:20 2/1/2013 2 1 2013 8 658 520349 4815348 271 40
2:00:44 2/22/2014 2 22 2014 2 916 520837 4815350 269 40
2:00:54 3/23/2011 3 23 2011 2 657 521103 4815351 269 40
8:00:55 4/18/2013 4 18 2013 8 679 520889 4815350 269 40
22:01:13 1/20/2013 1 20 2013 22 675 521261 4815351 268 40
16:00:42 3/17/2012 3 17 2012 16 665 520265 4815348 271 40
18:01:00 12/17/2010 12 17 2010 18 653 519760 4815347 272 40
20:00:41 2/23/2014 2 23 2014 20 679 520700 4815349 270 40
4:00:23 11/26/2011 11 26 2011 4 655 520545 4815349 270 40
18:00:43 12/26/2011 12 26 2011 18 657 520333 4815348 271 40
2:02:13 1/27/2010 1 27 2010 2 647 521324 4815352 268 40
6:00:54 1/5/2011 1 5 2011 6 641 519429 4815346 273 40
0:00:30 4/6/2011 4 6 2011 0 641 520262 4815349 271 40
12:00:41 12/14/2010 12 14 2010 12 650 520296 4815349 271 40
10:00:53 1/7/2013 1 7 2013 10 657 520061 4815348 271 40
10:00:43 5/5/2009 5 5 2009 10 639 520683 4815350 270 40
22:00:25 12/17/2010 12 17 2010 22 653 519763 4815347 272 40
5:19:40 2/23/2013 2 23 2013 5 641 521168 4815351 269 40
2:00:49 3/10/2009 3 10 2009 2 635 520634 4815350 270 40
18:00:58 4/16/2013 4 16 2013 18 679 521171 4815352 269 40
14:01:23 4/9/2010 4 9 2010 14 643 520178 4815349 271 40
12:00:56 3/19/2011 3 19 2011 12 653 520243 4815349 271 40
4:00:47 11/20/2011 11 20 2011 4 665 521070 4815351 269 40
16:00:47 4/20/2009 4 20 2009 16 639 520732 4815351 270 40



8:00:48 3/12/2012 3 12 2012 8 657 520851 4815351 269 40
6:00:54 1/25/2013 1 25 2013 6 675 521238 4815352 268 40
16:01:15 3/22/2012 3 22 2012 16 672 519842 4815348 272 40
10:00:34 2/10/2011 2 10 2011 10 653 521018 4815352 269 40
0:00:47 1/19/2011 1 19 2011 0 655 520381 4815350 271 40
6:00:56 1/14/2011 1 14 2011 6 653 520590 4815351 270 40
1:07:18 4/10/2014 4 10 2014 1 657 520895 4815351 269 40
10:00:53 2/6/2010 2 6 2010 10 646 520686 4815351 270 40
0:00:48 3/23/2012 3 23 2012 0 674 519803 4815348 272 40
18:00:55 4/15/2009 4 15 2009 18 639 521627 4815354 267 40
6:00:14 4/6/2010 4 6 2010 6 656 519768 4815348 272 40
0:00:40 4/29/2010 4 29 2010 0 640 520998 4815352 269 40
4:00:53 4/9/2011 4 9 2011 4 647 519765 4815348 272 40
0:00:28 11/20/2011 11 20 2011 0 665 521077 4815353 269 40
8:00:56 2/22/2012 2 22 2012 8 665 520450 4815351 270 40
2:00:54 1/4/2010 1 4 2010 2 647 521481 4815354 268 40
12:00:26 1/4/2010 1 4 2010 12 646 520319 4815350 271 40
18:01:12 3/13/2013 3 13 2013 18 677 520547 4815351 270 40
4:01:41 3/17/2013 3 17 2013 4 679 521765 4815355 267 40
2:00:45 3/25/2011 3 25 2011 2 647 520756 4815352 270 40
16:00:26 12/21/2010 12 21 2010 16 653 520683 4815352 270 40
22:00:53 4/7/2010 4 7 2010 22 643 521485 4815354 268 40
22:00:18 1/16/2011 1 16 2011 22 653 520753 4815352 270 40
18:01:12 4/9/2010 4 9 2010 18 801 520726 4815352 270 40
4:01:12 2/1/2013 2 1 2013 4 658 520348 4815351 271 40
6:00:48 2/1/2013 2 1 2013 6 658 520348 4815351 271 40
6:00:48 12/4/2010 12 4 2010 6 801 521294 4815354 268 40
12:01:12 1/31/2013 1 31 2013 12 675 520267 4815351 271 40
2:00:41 11/25/2010 11 25 2010 2 657 520236 4815351 271 40
10:00:54 1/21/2011 1 21 2011 10 653 520818 4815353 269 40
2:00:53 12/10/2010 12 10 2010 2 801 521264 4815354 268 40
22:00:54 1/18/2011 1 18 2011 22 655 520378 4815351 271 40
8:00:24 3/10/2009 3 10 2009 8 635 520671 4815352 270 40
6:00:48 2/8/2009 2 8 2009 6 634 520812 4815353 270 40
2:00:31 12/4/2013 12 4 2013 2 914 520017 4815350 271 40
10:00:32 4/7/2013 4 7 2013 10 679 520517 4815352 270 40
7:17:14 3/13/2014 3 13 2014 7 657 520328 4815351 271 40
2:00:53 11/26/2011 11 26 2011 2 655 520486 4815352 270 40
14:00:23 12/19/2010 12 19 2010 14 655 520250 4815351 271 40
12:00:24 3/15/2009 3 15 2009 12 635 519954 4815351 272 40
8:00:53 1/5/2011 1 5 2011 8 641 519429 4815349 273 40
10:00:53 4/18/2010 4 18 2010 10 657 520499 4815352 270 40
4:00:53 4/9/2011 4 9 2011 4 641 520050 4815351 271 40
8:00:31 2/8/2012 2 8 2012 8 657 520826 4815353 269 40
8:00:42 4/24/2012 4 24 2012 8 657 520615 4815353 270 40
12:00:21 12/26/2010 12 26 2010 12 641 520324 4815352 271 40
8:00:53 4/11/2012 4 11 2012 8 657 520034 4815351 271 40
19:04:12 2/10/2014 2 10 2014 19 657 520398 4815352 271 40
4:00:54 2/22/2014 2 22 2014 4 916 520836 4815354 269 40
6:00:50 2/11/2011 2 11 2011 6 653 521016 4815354 269 40
2:01:48 4/15/2011 4 15 2011 2 801 521570 4815356 268 40
2:00:42 2/9/2010 2 9 2010 2 647 521242 4815355 268 40
16:00:48 1/9/2012 1 9 2012 16 657 520221 4815352 271 40
12:00:53 2/12/2010 2 12 2010 12 641 521062 4815354 269 40



19:02:49 4/8/2014 4 8 2014 19 657 520963 4815354 269 40
18:00:42 1/27/2009 1 27 2009 18 634 521260 4815355 268 40
6:00:54 12/6/2013 12 6 2013 6 908 521020 4815354 269 40
2:00:46 12/4/2010 12 4 2010 2 801 521299 4815355 268 40
22:00:48 4/3/2010 4 3 2010 22 657 521328 4815356 268 40
6:00:26 4/2/2011 4 2 2011 6 659 520866 4815354 269 40
16:00:55 4/1/2009 4 1 2009 16 643 521010 4815355 269 40
0:00:49 3/25/2011 3 25 2011 0 647 520748 4815354 270 40
12:00:50 1/7/2010 1 7 2010 12 646 520457 4815353 270 40
18:00:54 12/14/2010 12 14 2010 18 650 520979 4815355 269 40
18:00:41 12/6/2010 12 6 2010 18 657 520227 4815353 271 40
6:00:48 3/18/2013 3 18 2013 6 658 521110 4815355 269 40
4:00:48 2/8/2009 2 8 2009 4 634 520820 4815354 269 40
6:00:42 4/9/2011 4 9 2011 6 641 520053 4815352 271 40
4:00:53 2/15/2014 2 15 2014 4 671 520891 4815355 269 40
6:00:53 11/30/2012 11 30 2012 6 675 520741 4815354 270 40
12:00:53 12/24/2010 12 24 2010 12 654 520025 4815352 271 40
8:00:47 2/11/2011 2 11 2011 8 653 521002 4815355 269 40
4:00:54 2/13/2014 2 13 2014 4 671 520366 4815354 271 40
2:00:54 4/16/2011 4 16 2011 2 647 521684 4815358 267 40
16:00:42 3/28/2011 3 28 2011 16 653 520035 4815353 271 40
0:00:54 12/10/2010 12 10 2010 0 801 521265 4815357 268 40
8:00:36 12/22/2010 12 22 2010 8 655 520017 4815353 271 40
6:00:55 1/3/2010 1 3 2010 6 647 521136 4815356 269 40
14:00:21 4/3/2009 4 3 2009 14 640 520476 4815354 270 40
18:00:51 3/30/2012 3 30 2012 18 671 520375 4815354 271 40
6:00:41 3/22/2012 3 22 2012 6 657 520445 4815354 270 40
12:00:27 4/2/2010 4 2 2010 12 647 520081 4815353 271 40
0:00:53 4/4/2010 4 4 2010 0 657 521478 4815358 268 40
10:00:23 1/14/2012 1 14 2012 10 657 520132 4815353 271 40
10:00:53 3/24/2011 3 24 2011 10 653 520322 4815354 271 40
6:00:50 12/10/2010 12 10 2010 6 801 521289 4815357 268 40
18:00:13 11/21/2010 11 21 2010 18 801 520224 4815354 271 40
10:00:55 2/8/2012 2 8 2012 10 657 520886 4815356 269 40
10:22:12 4/6/2013 4 6 2013 10 657 520432 4815354 270 40
12:01:08 12/18/2010 12 18 2010 12 653 519910 4815353 272 40
4:00:53 12/4/2013 12 4 2013 4 914 520018 4815353 271 40
10:00:48 3/24/2011 3 24 2011 10 657 520346 4815354 271 40
2:00:53 4/15/2011 4 15 2011 2 647 521469 4815358 268 40
4:00:56 3/22/2012 3 22 2012 4 657 520437 4815355 270 40
4:00:54 12/4/2010 12 4 2010 4 801 521292 4815358 268 40
0:00:47 2/26/2009 2 26 2009 0 634 520683 4815356 270 40
6:00:54 2/1/2013 2 1 2013 6 671 520382 4815355 271 40
6:00:53 3/8/2009 3 8 2009 6 634 520288 4815355 271 40
18:00:48 2/28/2011 2 28 2011 18 641 521245 4815358 268 40
14:00:23 1/9/2012 1 9 2012 14 657 520227 4815355 271 40
14:00:53 2/6/2010 2 6 2010 14 646 520673 4815356 270 40
18:00:42 2/20/2012 2 20 2012 18 657 520831 4815357 269 40
10:00:53 4/6/2009 4 6 2009 10 641 520919 4815357 269 40
10:00:54 2/19/2011 2 19 2011 10 653 520724 4815356 270 40
12:00:48 1/29/2009 1 29 2009 12 635 520383 4815355 271 40
4:00:56 3/24/2012 3 24 2012 4 673 520434 4815356 270 40
16:00:41 3/10/2014 3 10 2014 16 909 520510 4815356 270 40
22:01:03 2/12/2014 2 12 2014 22 671 520366 4815356 271 40



8:00:42 1/14/2011 1 14 2011 8 653 520595 4815356 270 40
0:00:48 12/15/2010 12 15 2010 0 650 521216 4815358 268 40
12:00:41 12/26/2010 12 26 2010 12 655 520155 4815355 271 40
18:00:53 2/25/2009 2 25 2009 18 634 520683 4815357 270 40
18:02:40 2/17/2014 2 17 2014 18 671 521154 4815358 269 40
10:00:54 12/16/2010 12 16 2010 10 657 520286 4815356 271 40
6:00:42 1/18/2012 1 18 2012 6 658 521031 4815358 269 40
4:00:54 2/9/2010 2 9 2010 4 647 521237 4815359 268 40
0:01:00 4/20/2011 4 20 2011 0 657 521575 4815360 268 40
16:00:53 3/9/2011 3 9 2011 16 657 520120 4815355 271 40
8:00:42 4/28/2011 4 28 2011 8 654 520321 4815356 271 40
10:00:47 4/5/2009 4 5 2009 10 641 520950 4815358 269 40
1:12:23 3/12/2014 3 12 2014 1 657 520285 4815356 271 40
2:00:55 4/9/2011 4 9 2011 2 647 519760 4815355 272 40
0:01:05 3/12/2012 3 12 2012 0 657 521088 4815359 269 40
16:00:55 2/5/2010 2 5 2010 16 647 520218 4815356 271 40
10:00:54 4/28/2011 4 28 2011 10 654 520322 4815356 271 40
10:00:56 2/3/2012 2 3 2012 10 657 521013 4815358 269 40
0:00:30 12/27/2011 12 27 2011 0 657 520306 4815356 271 40
22:00:54 12/26/2011 12 26 2011 22 657 520326 4815357 271 40
10:00:53 12/18/2010 12 18 2010 10 653 519903 4815355 272 40
6:00:54 1/11/2012 1 11 2012 6 657 521000 4815359 269 40
18:00:54 5/6/2010 5 6 2010 18 657 520975 4815359 269 40
20:00:54 12/6/2013 12 6 2013 20 671 520992 4815359 269 40
8:00:55 2/20/2014 2 20 2014 8 671 521004 4815359 269 40
16:00:54 2/6/2012 2 6 2012 16 657 521018 4815359 269 40
14:00:57 12/14/2010 12 14 2010 14 650 520296 4815357 271 40
8:00:47 3/27/2008 3 27 2008 8 637 521126 4815360 269 40
20:00:53 1/20/2013 1 20 2013 20 675 521259 4815360 268 40
10:00:42 4/13/2012 4 13 2012 10 657 520226 4815357 271 40
6:00:50 3/10/2009 3 10 2009 6 635 520664 4815358 270 40
18:00:41 1/15/2011 1 15 2011 18 653 520153 4815357 271 40
10:00:47 11/22/2010 11 22 2010 10 654 520255 4815357 271 40
8:00:53 3/8/2009 3 8 2009 8 634 520286 4815357 271 40
18:01:23 12/1/2009 12 1 2009 18 638 519812 4815356 272 40
2:00:53 4/2/2010 4 2 2010 2 654 520329 4815357 271 40
14:00:42 1/15/2013 1 15 2013 14 658 520062 4815357 271 40
14:00:47 2/5/2010 2 5 2010 14 647 520223 4815357 271 40
12:19:11 1/10/2013 1 10 2013 12 641 519989 4815357 272 40
12:00:43 3/10/2011 3 10 2011 12 647 520971 4815360 269 40
10:00:56 4/19/2012 4 19 2012 10 665 520458 4815358 270 40
4:00:53 3/12/2012 3 12 2012 4 657 521174 4815360 269 40
10:00:55 2/5/2010 2 5 2010 10 647 520229 4815358 271 40
12:00:24 12/19/2010 12 19 2010 12 655 520246 4815358 271 40
4:00:15 3/10/2009 3 10 2009 4 635 520661 4815359 270 40
4:00:54 4/17/2009 4 17 2009 4 634 521159 4815361 269 40
23:33:41 12/29/2012 12 29 2012 23 641 519635 4815356 272 40
14:00:27 4/19/2012 4 19 2012 14 665 520248 4815358 271 40
16:00:53 2/20/2012 2 20 2012 16 657 520809 4815360 270 40
10:00:44 12/23/2010 12 23 2010 10 655 519982 4815357 272 40
8:00:43 2/16/2014 2 16 2014 8 671 520928 4815360 269 40
22:00:48 2/25/2009 2 25 2009 22 634 520682 4815359 270 40
10:00:53 3/29/2012 3 29 2012 10 674 520750 4815360 270 40
4:00:24 3/8/2009 3 8 2009 4 634 520288 4815358 271 40



10:00:56 12/19/2010 12 19 2010 10 655 520246 4815358 271 40
22:00:42 2/22/2010 2 22 2010 22 641 521110 4815361 269 40
2:00:53 3/22/2012 3 22 2012 2 657 520444 4815359 270 40
18:00:25 3/29/2009 3 29 2009 18 640 520926 4815361 269 40
20:00:54 12/7/2013 12 7 2013 20 671 520999 4815361 269 40
22:01:11 3/17/2012 3 17 2012 22 657 520334 4815359 271 40
22:01:11 1/26/2010 1 26 2010 22 646 521035 4815361 269 40
2:00:26 4/20/2012 4 20 2012 2 674 521239 4815362 268 40
2:00:26 12/22/2013 12 22 2013 2 658 520669 4815360 270 40
6:00:50 2/8/2012 2 8 2012 6 657 520816 4815361 270 40
12:00:53 3/14/2013 3 14 2013 12 677 520295 4815359 271 40
0:27:25 3/30/2014 3 30 2014 0 657 520738 4815361 270 40
16:00:53 3/22/2012 3 22 2012 16 673 519881 4815358 272 40
12:00:41 2/7/2010 2 7 2010 12 647 520231 4815359 271 40
8:00:56 12/28/2010 12 28 2010 8 641 520823 4815361 269 40
12:00:42 2/5/2010 2 5 2010 12 647 520234 4815360 271 40
8:00:40 4/19/2012 4 19 2012 8 665 520454 4815360 270 40
22:01:08 4/13/2011 4 13 2011 22 647 519915 4815359 272 40
4:00:36 2/20/2014 2 20 2014 4 671 521010 4815362 269 40
0:00:44 2/13/2014 2 13 2014 0 671 520361 4815360 271 40
22:00:56 11/21/2010 11 21 2010 22 639 520821 4815361 269 40
22:00:26 3/12/2012 3 12 2012 22 658 521019 4815362 269 40
12:00:44 2/2/2013 2 2 2013 12 671 520189 4815360 271 40
4:00:38 3/20/2014 3 20 2014 4 914 521022 4815362 269 40
10:00:54 2/19/2013 2 19 2013 10 665 520023 4815359 271 40
16:00:53 1/3/2010 1 3 2010 16 640 520319 4815360 271 40
4:00:54 4/2/2010 4 2 2010 4 654 520326 4815360 271 40
8:00:47 3/8/2014 3 8 2014 8 914 520825 4815362 269 40
2:00:48 3/12/2013 3 12 2013 2 679 519971 4815359 272 40
18:00:53 12/26/2011 12 26 2011 18 657 520156 4815360 271 40
14:00:54 3/24/2011 3 24 2011 14 653 520337 4815360 271 40
6:00:51 11/22/2010 11 22 2010 6 638 520524 4815361 270 40
12:00:43 11/21/2010 11 21 2010 12 646 520019 4815359 271 40
22:00:56 3/23/2009 3 23 2009 22 641 520242 4815360 271 40
14:00:13 12/5/2010 12 5 2010 14 653 520625 4815361 270 40
4:00:54 3/26/2011 3 26 2011 4 650 521205 4815363 269 40
12:00:41 12/16/2010 12 16 2010 12 657 520277 4815361 271 40
16:00:43 12/15/2010 12 15 2010 16 641 519986 4815360 272 40
10:00:53 4/18/2013 4 18 2013 10 679 520875 4815363 269 40
18:00:43 12/5/2010 12 5 2010 18 653 520819 4815362 269 40
10:00:55 3/28/2014 3 28 2014 10 914 520673 4815362 270 40
14:01:12 12/23/2010 12 23 2010 14 655 519996 4815360 272 40
16:00:42 12/21/2011 12 21 2011 16 657 520659 4815362 270 40
8:00:29 4/24/2010 4 24 2010 8 657 520456 4815361 270 40
22:00:47 3/24/2012 3 24 2012 22 665 520814 4815363 270 40
4:00:21 4/2/2011 4 2 2011 4 653 520749 4815362 270 40
2:00:54 2/8/2012 2 8 2012 2 657 520809 4815363 270 40
8:00:54 3/29/2009 3 29 2009 8 647 520581 4815362 270 40
8:00:48 2/13/2014 2 13 2014 8 671 520364 4815362 271 40
14:00:56 3/10/2011 3 10 2011 14 647 520969 4815364 269 40
4:00:50 3/12/2013 3 12 2013 4 679 519970 4815361 272 40
10:00:48 2/21/2012 2 21 2012 10 657 520817 4815363 270 40
12:13:47 12/28/2013 12 28 2013 12 657 520007 4815361 272 40
6:23:41 3/11/2013 3 11 2013 6 641 520797 4815363 270 40



6:00:54 2/20/2014 2 20 2014 6 671 521014 4815364 269 40
8:00:54 2/15/2014 2 15 2014 8 671 520772 4815363 270 40
0:00:49 4/14/2010 4 14 2010 0 653 521730 4815366 267 40
10:00:45 2/15/2014 2 15 2014 10 671 520776 4815363 270 40
6:00:35 2/13/2014 2 13 2014 6 671 520364 4815362 271 40
0:00:37 3/18/2012 3 18 2012 0 657 520333 4815362 271 40
4:00:44 3/19/2011 3 19 2011 4 653 521155 4815365 269 40
10:00:56 2/1/2013 2 1 2013 10 671 520405 4815363 271 40
2:00:48 3/13/2013 3 13 2013 2 677 520896 4815364 269 40
4:00:47 3/18/2013 3 18 2013 4 658 521108 4815365 269 40
12:00:47 12/23/2010 12 23 2010 12 655 519991 4815362 272 40
14:00:54 12/18/2010 12 18 2010 14 653 519901 4815361 272 40
14:00:48 1/27/2009 1 27 2009 14 635 521035 4815365 269 40
6:00:28 4/2/2010 4 2 2010 6 654 520324 4815363 271 40
2:00:41 12/6/2013 12 6 2013 2 914 520296 4815363 271 40
12:00:43 2/5/2010 2 5 2010 12 641 520245 4815363 271 40
6:00:26 2/1/2013 2 1 2013 6 675 520299 4815363 271 40
22:00:55 12/9/2013 12 9 2013 22 908 521015 4815365 269 40
6:00:41 3/12/2013 3 12 2013 6 679 519969 4815362 272 40
16:00:48 1/6/2010 1 6 2010 16 646 520110 4815362 271 40
10:00:54 3/20/2014 3 20 2014 10 914 520444 4815363 270 40
6:00:42 3/19/2011 3 19 2011 6 653 521164 4815366 269 40
12:00:25 2/12/2013 2 12 2013 12 658 520975 4815365 269 40
11:54:17 3/4/2013 3 4 2013 11 641 520989 4815365 269 40
2:01:23 2/13/2014 2 13 2014 2 671 520363 4815363 271 40
2:01:38 1/28/2009 1 28 2009 2 635 521028 4815365 269 40
22:00:55 3/8/2010 3 8 2010 22 641 521186 4815366 269 40
14:00:48 2/6/2012 2 6 2012 14 657 520973 4815365 269 40
8:01:09 2/1/2013 2 1 2013 8 671 520380 4815363 271 40
0:00:55 3/9/2009 3 9 2009 0 635 520011 4815362 272 40
14:01:11 4/3/2009 4 3 2009 14 647 520697 4815365 270 40
18:00:59 4/1/2014 4 1 2014 18 914 520288 4815363 271 40
22:00:36 4/1/2011 4 1 2011 22 653 520737 4815365 270 40
10:00:50 4/1/2014 4 1 2014 10 917 520850 4815365 269 40
0:00:56 2/1/2013 2 1 2013 0 671 520371 4815364 271 40
8:00:53 2/19/2013 2 19 2013 8 665 520018 4815363 271 40
10:00:54 2/7/2012 2 7 2012 10 657 521012 4815366 269 40
12:00:32 2/4/2010 2 4 2010 12 647 520127 4815364 271 40
6:00:53 4/17/2009 4 17 2009 6 634 521157 4815367 269 40
18:14:25 12/28/2013 12 28 2013 18 657 519986 4815363 272 40
18:00:53 12/1/2009 12 1 2009 18 638 519766 4815363 272 40
18:00:34 3/11/2013 3 11 2013 18 671 520715 4815366 270 40
8:00:41 2/1/2013 2 1 2013 8 675 520303 4815365 271 40
14:01:05 3/20/2012 3 20 2012 14 665 520289 4815365 271 40
8:00:53 4/20/2009 4 20 2009 8 639 520467 4815365 270 40
16:00:23 1/29/2009 1 29 2009 16 634 520395 4815365 271 40
2:00:56 5/5/2010 5 5 2010 2 646 521366 4815368 268 40
22:00:53 12/5/2013 12 5 2013 22 671 520832 4815367 269 40
10:00:44 1/24/2013 1 24 2013 10 658 519893 4815364 272 40
0:00:37 3/7/2010 3 7 2010 0 641 521084 4815367 269 40
6:00:23 1/29/2010 1 29 2010 6 647 521233 4815368 268 40
10:00:43 3/2/2011 3 2 2011 10 657 520413 4815366 271 40
8:00:54 2/22/2014 2 22 2014 8 916 520774 4815367 270 40
10:02:28 2/16/2014 2 16 2014 10 671 520853 4815367 269 40



2:00:50 5/8/2008 5 8 2008 2 634 521293 4815368 268 40
10:00:21 4/16/2010 4 16 2010 10 657 520444 4815366 270 40
18:00:40 4/5/2010 4 5 2010 18 643 520016 4815365 271 40
6:00:40 4/1/2011 4 1 2011 6 641 521707 4815370 267 40
6:00:56 4/2/2011 4 2 2011 6 653 520747 4815367 270 40
2:00:53 3/24/2012 3 24 2012 2 673 520431 4815366 270 40
6:00:12 3/5/2010 3 5 2010 6 646 521152 4815368 269 40
8:00:53 2/25/2014 2 25 2014 8 914 520979 4815368 269 40
4:00:54 4/6/2010 4 6 2010 4 643 519769 4815364 272 40
8:00:27 3/2/2011 3 2 2011 8 657 520418 4815366 270 40
6:00:36 3/26/2011 3 26 2011 6 650 521208 4815369 269 40
12:00:42 3/15/2009 3 15 2009 12 639 520009 4815365 272 40
14:00:47 4/19/2012 4 19 2012 14 671 520351 4815366 271 40
16:00:47 1/7/2011 1 7 2011 16 653 521166 4815369 269 40
10:00:38 1/20/2012 1 20 2012 10 657 519976 4815365 272 40
22:00:47 3/25/2009 3 25 2009 22 643 520052 4815365 271 40
10:00:26 5/8/2010 5 8 2010 10 657 519872 4815365 272 40
4:00:41 2/1/2013 2 1 2013 4 671 520372 4815366 271 40
2:00:35 3/29/2011 3 29 2011 2 653 521289 4815369 268 40
8:00:48 3/9/2014 3 9 2014 8 914 520454 4815367 270 40
4:00:47 2/8/2012 2 8 2012 4 657 520820 4815368 269 40
8:00:53 1/12/2010 1 12 2010 8 646 520998 4815368 269 40
4:00:57 4/15/2011 4 15 2011 4 801 521589 4815370 268 40
12:00:53 4/15/2011 4 15 2011 12 801 520553 4815367 270 40
22:01:23 3/30/2010 3 30 2010 22 643 521708 4815371 267 40
6:00:38 4/6/2010 4 6 2010 6 643 519766 4815365 272 40
22:00:48 3/29/2012 3 29 2012 22 674 521714 4815371 267 40
8:00:47 5/1/2010 5 1 2010 8 657 520730 4815368 270 40
0:00:56 4/2/2011 4 2 2011 0 653 520743 4815368 270 40
18:00:48 3/25/2009 3 25 2009 18 646 520100 4815366 271 40
10:00:27 3/9/2012 3 9 2012 10 657 520884 4815369 269 40
18:00:47 4/28/2011 4 28 2011 18 657 520837 4815368 269 40
10:00:35 2/24/2014 2 24 2014 10 914 520569 4815368 270 40
16:00:33 5/1/2010 5 1 2010 16 646 520127 4815367 271 40
12:30:48 1/13/2013 1 13 2013 12 641 519972 4815366 272 40
2:00:23 4/2/2011 4 2 2011 2 653 520747 4815368 270 40
10:00:50 1/14/2011 1 14 2011 10 653 520748 4815369 270 40
18:01:06 4/14/2012 4 14 2012 18 672 520734 4815369 270 40
18:12:26 1/8/2013 1 8 2013 18 641 520576 4815368 270 40
6:00:47 4/6/2010 4 6 2010 6 801 519756 4815366 272 40
22:00:54 3/6/2010 3 6 2010 22 641 521085 4815370 269 40
16:00:53 12/23/2010 12 23 2010 16 653 519996 4815367 272 40
18:00:50 1/29/2009 1 29 2009 18 634 520397 4815368 271 40
12:00:41 3/31/2014 3 31 2014 12 917 520840 4815369 269 40
10:00:53 12/24/2010 12 24 2010 10 654 520022 4815367 271 40
14:00:27 2/8/2009 2 8 2009 14 635 520290 4815368 271 40
4:00:23 12/4/2010 12 4 2010 4 641 520827 4815369 269 40
6:00:53 4/9/2010 4 9 2010 6 647 521686 4815372 267 40
8:00:42 1/28/2009 1 28 2009 8 635 521024 4815370 269 40
0:00:42 1/18/2012 1 18 2012 0 657 520632 4815369 270 40
8:00:43 4/11/2010 4 11 2010 8 643 520116 4815367 271 40
18:00:41 3/18/2011 3 18 2011 18 641 521199 4815371 269 40
10:00:45 12/22/2010 12 22 2010 10 641 520007 4815367 272 40
12:00:44 12/2/2011 12 2 2011 12 655 520052 4815367 271 40



16:00:54 12/23/2010 12 23 2010 16 655 519990 4815367 272 40
10:00:43 12/2/2011 12 2 2011 10 655 520046 4815367 271 40
0:00:26 2/25/2014 2 25 2014 0 679 521173 4815371 269 40
18:38:55 1/4/2014 1 4 2014 18 657 519407 4815366 273 40
22:00:55 2/24/2014 2 24 2014 22 679 521174 4815371 269 40
6:00:54 1/15/2013 1 15 2013 6 675 521290 4815372 268 40
18:00:56 3/8/2009 3 8 2009 18 635 520007 4815368 272 40
22:00:42 3/8/2014 3 8 2014 22 914 520486 4815370 270 40
0:00:43 3/7/2010 3 7 2010 0 633 521073 4815371 269 40
4:00:53 4/14/2012 4 14 2012 4 672 521085 4815371 269 40
8:00:54 3/19/2011 3 19 2011 8 641 520885 4815371 269 40
22:00:32 3/19/2014 3 19 2014 22 914 521058 4815371 269 40
18:00:53 1/8/2009 1 8 2009 18 634 520493 4815370 270 40
20:00:48 2/24/2014 2 24 2014 20 679 521173 4815372 269 40
12:17:26 12/29/2013 12 29 2013 12 657 520002 4815368 272 40
6:00:47 3/8/2009 3 8 2009 6 635 520245 4815369 271 40
4:00:56 2/1/2013 2 1 2013 4 675 520268 4815369 271 40
0:00:50 4/22/2011 4 22 2011 0 655 521640 4815373 267 40
0:00:53 2/1/2013 2 1 2013 0 675 520234 4815369 271 40
2:00:55 4/4/2010 4 4 2010 2 643 519862 4815368 272 40
22:00:56 1/15/2011 1 15 2011 22 653 520150 4815369 271 40
14:00:43 1/27/2012 1 27 2012 14 657 520483 4815370 270 40
14:00:28 2/20/2012 2 20 2012 14 657 520808 4815371 270 40
0:00:55 3/9/2014 3 9 2014 0 914 520481 4815370 270 40
12:00:53 1/13/2014 1 13 2014 12 914 519967 4815369 272 40
6:00:41 3/2/2011 3 2 2011 6 657 520413 4815370 271 40
12:00:42 1/27/2009 1 27 2009 12 635 521031 4815372 269 40
16:00:49 1/17/2012 1 17 2012 16 657 519999 4815369 272 40
4:00:15 1/28/2009 1 28 2009 4 635 521026 4815372 269 40
0:00:41 4/17/2009 4 17 2009 0 634 521144 4815372 269 40
12:00:41 3/19/2011 3 19 2011 12 657 520225 4815370 271 40
4:00:54 4/4/2010 4 4 2010 4 643 519861 4815369 272 40
11:23:56 12/27/2012 12 27 2012 11 641 520078 4815369 271 40
12:00:42 3/29/2012 3 29 2012 12 671 520527 4815371 270 40
3:00:53 4/6/2010 4 6 2010 3 801 519760 4815368 272 40
6:00:48 3/30/2010 3 30 2010 6 652 521714 4815375 267 40
10:00:54 1/29/2009 1 29 2009 10 634 520979 4815372 269 40
16:00:29 12/12/2010 12 12 2010 16 641 519747 4815369 272 40
6:18:12 1/10/2013 1 10 2013 6 641 519987 4815369 272 40
0:00:24 11/22/2010 11 22 2010 0 639 520835 4815372 269 40
0:00:50 3/2/2011 3 2 2011 0 654 520311 4815370 271 40
22:00:36 3/8/2009 3 8 2009 22 635 520012 4815369 271 40
22:00:29 4/13/2010 4 13 2010 22 653 521745 4815375 267 40
7:03:25 3/9/2014 3 9 2014 7 657 520481 4815371 270 40
18:00:33 12/4/2010 12 4 2010 18 657 520241 4815370 271 40
2:00:27 3/8/2009 3 8 2009 2 635 520244 4815370 271 40
2:01:23 1/18/2012 1 18 2012 2 641 521026 4815373 269 40
22:00:43 4/21/2011 4 21 2011 22 655 521642 4815375 267 40
6:01:23 3/17/2013 3 17 2013 6 679 521736 4815375 267 40
18:00:54 12/15/2010 12 15 2010 18 641 519887 4815369 272 40
6:00:50 1/28/2009 1 28 2009 6 635 521024 4815373 269 40
0:00:40 2/11/2011 2 11 2011 0 647 521032 4815373 269 40
6:01:12 4/14/2012 4 14 2012 6 672 521077 4815373 269 40
8:00:50 4/27/2010 4 27 2010 8 657 520231 4815370 271 40



8:00:54 2/12/2011 2 12 2011 8 647 520982 4815373 269 40
12:00:54 1/27/2012 1 27 2012 12 657 520485 4815371 270 40
4:01:24 4/9/2010 4 9 2010 4 647 521685 4815375 267 40
6:00:42 3/9/2014 3 9 2014 6 914 520457 4815371 270 40
18:00:42 4/3/2010 4 3 2010 18 657 521222 4815374 268 40
14:00:42 4/20/2012 4 20 2012 14 657 520088 4815370 271 40
2:00:55 4/14/2012 4 14 2012 2 672 521078 4815373 269 40
6:00:53 3/10/2011 3 10 2011 6 647 520773 4815372 270 40
8:00:47 2/26/2009 2 26 2009 8 634 520717 4815372 270 40
16:00:42 3/29/2014 3 29 2014 16 917 520432 4815371 270 40
0:00:20 3/9/2009 3 9 2009 0 634 520136 4815370 271 40
0:00:50 1/5/2010 1 5 2010 0 646 521341 4815374 268 40
6:00:24 12/26/2011 12 26 2011 6 657 520100 4815370 271 40
14:00:56 3/31/2014 3 31 2014 14 917 520842 4815373 269 40
12:00:53 3/30/2012 3 30 2012 12 671 520337 4815371 271 40
4:00:54 3/10/2011 3 10 2011 4 647 520774 4815373 270 40
0:00:56 11/21/2010 11 21 2010 0 639 520936 4815373 269 40
10:01:12 12/26/2010 12 26 2010 10 655 520149 4815371 271 40
22:00:48 3/14/2011 3 14 2011 22 647 521224 4815374 268 40
0:00:41 3/20/2009 3 20 2009 0 635 520488 4815372 270 40
18:00:54 3/23/2012 3 23 2012 18 641 519791 4815370 272 40
12:00:47 2/20/2012 2 20 2012 12 657 520805 4815373 270 40
2:00:53 3/20/2014 3 20 2014 2 914 521036 4815374 269 40
18:00:43 12/6/2010 12 6 2010 18 657 520235 4815371 271 40
2:00:50 3/20/2013 3 20 2013 2 657 519894 4815371 272 40
4:00:53 3/7/2010 3 7 2010 4 641 520997 4815374 269 40
6:12:53 12/28/2013 12 28 2013 6 657 519744 4815370 272 40
10:00:41 4/11/2010 4 11 2010 10 643 520115 4815371 271 40
10:00:54 3/29/2012 3 29 2012 10 679 520721 4815373 270 40
14:00:55 2/13/2014 2 13 2014 14 914 520832 4815374 269 40
16:00:53 2/8/2009 2 8 2009 16 635 520310 4815372 271 40
10:00:25 2/5/2010 2 5 2010 10 641 520245 4815372 271 40
12:01:11 1/3/2011 1 3 2011 12 641 520995 4815374 269 40
2:00:32 2/1/2013 2 1 2013 2 671 520372 4815372 271 40
22:00:49 3/8/2009 3 8 2009 22 634 520138 4815372 271 40
22:00:57 3/19/2009 3 19 2009 22 635 520485 4815373 270 40
10:00:50 1/15/2014 1 15 2014 10 658 519972 4815371 272 40
18:00:35 3/25/2009 3 25 2009 18 643 520048 4815372 271 40
10:00:57 3/24/2011 3 24 2011 10 641 520296 4815372 271 40
16:00:42 2/4/2010 2 4 2010 16 641 520240 4815372 271 40
14:01:07 12/7/2010 12 7 2010 14 646 520249 4815372 271 40
0:00:56 3/22/2011 3 22 2011 0 657 520929 4815374 269 40
6:01:09 3/30/2010 3 30 2010 6 646 521070 4815375 269 40
12:00:15 4/4/2008 4 4 2008 12 631 520898 4815374 269 40
4:00:54 3/30/2010 3 30 2010 4 655 521090 4815375 269 40
8:00:54 3/29/2012 3 29 2012 8 674 520766 4815374 270 40
12:00:24 1/18/2013 1 18 2013 12 675 520129 4815372 271 40
0:00:41 2/6/2010 2 6 2010 0 641 520239 4815373 271 40
8:00:49 4/19/2012 4 19 2012 8 674 520600 4815374 270 40
4:00:26 3/2/2011 3 2 2011 4 657 520419 4815373 270 40
10:00:24 3/10/2012 3 10 2012 10 657 520826 4815374 269 40
18:01:11 12/26/2010 12 26 2010 18 641 520361 4815373 271 40
2:00:53 3/7/2010 3 7 2010 2 641 520993 4815375 269 40
22:00:51 2/13/2013 2 13 2013 22 671 521135 4815376 269 40



12:00:54 12/15/2010 12 15 2010 12 657 520052 4815372 271 40
0:01:49 3/20/2014 3 20 2014 0 914 521031 4815375 269 40
18:00:53 2/4/2012 2 4 2012 18 657 521045 4815375 269 40
8:00:25 4/29/2010 4 29 2010 8 656 520450 4815374 270 40
22:00:48 11/30/2011 11 30 2011 22 655 520469 4815374 270 40
6:00:42 4/15/2011 4 15 2011 6 801 521537 4815377 268 40
4:00:43 3/8/2009 3 8 2009 4 635 520247 4815373 271 40
6:00:53 5/1/2010 5 1 2010 6 657 521035 4815376 269 40
6:00:54 12/4/2010 12 4 2010 6 641 520831 4815375 269 40
18:00:47 3/8/2009 3 8 2009 18 634 520137 4815373 271 40
10:00:11 3/4/2009 3 4 2009 10 635 520770 4815375 270 40
8:00:34 11/29/2011 11 29 2011 8 655 520243 4815374 271 40
14:01:11 4/23/2010 4 23 2010 14 656 520852 4815376 269 40
20:00:56 1/17/2012 1 17 2012 20 665 520644 4815375 270 40
2:00:54 12/16/2010 12 16 2010 2 654 520305 4815374 271 40
22:00:53 1/17/2012 1 17 2012 22 657 520630 4815375 270 40
10:00:46 4/2/2014 4 2 2014 10 914 520726 4815375 270 40
6:00:53 2/12/2011 2 12 2011 6 647 520983 4815376 269 40
10:00:54 3/14/2013 3 14 2013 10 677 520074 4815373 271 40
0:00:38 2/23/2010 2 23 2010 0 641 521104 4815376 269 40
16:00:54 12/15/2010 12 15 2010 16 657 520049 4815373 271 40
22:00:36 1/24/2013 1 24 2013 22 675 521303 4815377 268 40
6:00:21 3/24/2012 3 24 2012 6 673 520352 4815374 271 40
14:00:47 12/27/2010 12 27 2010 14 655 520495 4815375 270 40
14:00:55 1/18/2013 1 18 2013 14 675 520126 4815374 271 40
13:10:11 4/10/2014 4 10 2014 13 657 520467 4815375 270 40
2:00:53 1/25/2011 1 25 2011 2 653 519909 4815373 272 40
18:00:55 4/7/2008 4 7 2008 18 634 521184 4815377 269 40
14:00:41 3/15/2009 3 15 2009 14 639 520132 4815374 271 40
4:00:41 12/30/2010 12 30 2010 4 654 520169 4815374 271 40
10:00:54 1/27/2012 1 27 2012 10 657 520488 4815375 270 40
2:00:15 3/27/2008 3 27 2008 2 637 521235 4815377 268 40
16:01:04 4/16/2013 4 16 2013 16 679 521199 4815377 269 40
22:00:54 4/28/2010 4 28 2010 22 640 521027 4815377 269 40
16:00:47 1/8/2009 1 8 2009 16 634 520598 4815375 270 40
10:01:12 3/1/2009 3 1 2009 10 635 520985 4815377 269 40
10:00:53 2/10/2009 2 10 2009 10 634 520982 4815377 269 40
10:01:27 1/13/2014 1 13 2014 10 914 519972 4815374 272 40
8:00:54 12/4/2011 12 4 2011 8 655 520246 4815374 271 40
12:00:25 12/23/2010 12 23 2010 12 654 520170 4815374 271 40
20:00:54 2/13/2013 2 13 2013 20 671 521132 4815377 269 40
0:00:42 2/23/2009 2 23 2009 0 635 521011 4815377 269 40
10:00:53 4/6/2011 4 6 2011 10 641 520300 4815375 271 40
12:00:26 1/27/2013 1 27 2013 12 671 520094 4815374 271 40
10:01:09 12/23/2010 12 23 2010 10 654 520165 4815374 271 40
8:00:32 2/21/2012 2 21 2012 8 657 520662 4815376 270 40
14:00:56 4/4/2010 4 4 2010 14 657 520456 4815375 270 40
16:00:21 1/29/2009 1 29 2009 16 635 520278 4815375 271 40
14:01:18 1/13/2011 1 13 2011 14 653 520843 4815377 269 40
4:00:54 3/28/2009 3 28 2009 4 641 521202 4815378 269 40
8:00:53 1/29/2009 1 29 2009 8 635 520879 4815377 269 40
16:00:32 12/26/2010 12 26 2010 16 641 520397 4815375 271 40
2:00:42 4/14/2012 4 14 2012 2 657 521111 4815378 269 40
2:00:54 2/8/2009 2 8 2009 2 635 520827 4815377 269 40



14:00:43 2/4/2010 2 4 2010 14 641 520237 4815375 271 40
12:00:47 4/14/2013 4 14 2013 12 671 520742 4815377 270 40
2:00:56 2/11/2011 2 11 2011 2 647 521030 4815378 269 40
12:00:47 12/7/2010 12 7 2010 12 646 520303 4815375 271 40
10:01:11 3/11/2013 3 11 2013 10 677 520868 4815377 269     40
6:14:18 3/26/2014       3       26      2014    6       657     521090  4815378 269     40
12:00:48        1/4/2011        1       4       2011    12      639     521237  4815378 268     40
8:00:55 12/8/2009       12      8       2009    8       646     520828  4815377 269     40
12:00:47        1/18/2011       1       18      2011    12      653     520524  4815376 270     40
18:00:55        3/22/2011       3       22      2011    18      647     521209  4815378 269     40
6:14:24 1/9/2013        1       9       2013    6       641     520583  4815376 270     40
12:00:20        2/4/2010        2       4       2010    12      641     520242  4815375 271     40
8:00:56 3/12/2012       3       12      2012    8       665     520882  4815377 269     40
8:00:58 4/11/2010       4       11      2010    8       653     520794  4815377 270     40
8:00:48 4/27/2014       4       27      2014    8       907     520841  4815377 269     40
8:00:53 2/8/2009        2       8       2009    8       635     520826  4815377 269     40
10:00:56        1/29/2013       1       29      2013    10      675     520119  4815375 271     40
16:00:18        3/7/2012        3       7       2012    16      657     521005  4815378 269     40
22:00:41        3/31/2009       3       31      2009    22      640     520237  4815376 271     40
10:00:42        3/5/2009        3       5       2009    10      634     520745  4815377 270     40
12:42:56        1/16/2013       1       16      2013    12      641     520195  4815376 271     40
2:00:48 4/1/2009        4       1       2009    2       637     520433  4815377 270     40
18:00:47        2/7/2009        2       7       2009    18      634     520732  4815378 270     40
16:00:12        2/28/2009       2       28      2009    16      634     521568  4815380 268     40
16:00:48        2/11/2010       2       11      2010    16      641     520329  4815376 271     40
6:00:56 3/28/2009       3       28      2009    6       641     521113  4815379 269     40
6:00:53 1/19/2011       1       19      2011    6       653     520417  4815377 270     40
10:01:42        3/10/2012       3       10      2012    10      641     520820  4815378 269     40
13:27:14        12/12/2013      12      12      2013    13      657     519743  4815375 272     40
2:00:26 4/7/2008        4       7       2008    2       634     521199  4815379 269     40
4:00:54 1/5/2010        1       5       2010    4       646     521267  4815380 268     40
6:00:47 4/7/2008        4       7       2008    6       634     521196  4815379 269     40
2:00:53 2/15/2013       2       15      2013    2       657     521290  4815380 268     40
1:11:54 4/11/2014       4       11      2014    1       657     521680  4815381 267     40
6:00:55 11/27/2011      11      27      2011    6       655     520500  4815377 270     40
0:00:47 3/15/2011       3       15      2011    0       647     521219  4815380 268     40
10:00:53        12/7/2010       12      7       2010    10      646     520302  4815377 271     40
12:00:27        2/1/2013        2       1       2013    12      658     520777  4815378 270     40
16:00:42        4/21/2010       4       21      2010    16      656     520895  4815379 269     40
8:00:54 2/23/2009       2       23      2009    8       635     521008  4815379 269     40
0:00:47 3/4/2009        3       4       2009    0       634     520337  4815377 271     40
22:00:24        4/6/2008        4       6       2008    22      634     521197  4815380 269     40
8:00:41 3/25/2011       3       25      2011    8       653     520749  4815378 270     40
14:00:42        12/26/2010      12      26      2010    14      653     520385  4815377 271     40
10:00:40        4/2/2009        4       2       2009    10      639     520848  4815379 269     40
4:00:48 2/8/2009        2       8       2009    4       635     520826  4815379 269     40
14:00:53        2/4/2010        2       4       2010    14      647     520112  4815377 271     40
6:00:56 11/13/2011      11      13      2011    6       650     521753 4815382 267 40
4:00:53 2/21/2010 2 21 2010 4 641 521109 4815380 269 40
0:00:39 12/3/2010 12 3 2010 0 641 520821 4815379 269 40
16:00:54 3/15/2009 3 15 2009 16 639 520133 4815377 271 40
10:00:56 4/19/2013 4 19 2013 10 679 520142 4815377 271 40
14:00:41 3/29/2012 3 29 2012 14 671 520504 4815378 270 40
12:00:54 3/24/2011 3 24 2011 12 653 520334 4815378 271 40



12:00:22 1/25/2013 1 25 2013 12 671 520047 4815377 271 40
10:00:54 12/15/2010 12 15 2010 10 657 520056 4815377 271 40
0:02:23 12/16/2010 12 16 2010 0 654 520300 4815378 271 40
14:00:41 1/30/2013 1 30 2013 14 671 519725 4815376 272 40
16:00:58 12/25/2010 12 25 2010 16 641 519960 4815377 272 40
0:00:55 1/29/2010 1 29 2010 0 647 521249 4815381 268 40
10:00:26 2/24/2014 2 24 2014 10 671 520761 4815379 270 40
0:00:49 3/27/2008 3 27 2008 0 637 521242 4815381 268 40
12:00:36 2/2/2013 2 2 2013 12 675 520240 4815378 271 40
10:00:41 2/18/2013 2 18 2013 10 671 520734 4815380 270 40
6:00:54 2/18/2010 2 18 2010 6 641 521110 4815381 269 40
6:00:53 2/21/2010 2 21 2010 6 641 521112 4815381 269 40
16:00:21 12/26/2011 12 26 2011 16 658 520306 4815378 271 40
4:00:43 11/24/2010 11 24 2010 4 657 520828 4815380 269 40
12:00:41 12/25/2010 12 25 2010 12 653 520301 4815379 271 40
0:01:07 12/10/2013 12 10 2013 0 914 521082 4815381 269 40
14:00:55 12/26/2010 12 26 2010 14 641 520385 4815379 271 40
16:00:54 12/16/2010 12 16 2010 16 657 520253 4815378 271 40
6:00:41 2/8/2009 2 8 2009 6 635 520826 4815380 269 40
10:00:41 4/11/2013 4 11 2013 10 671 520549 4815379 270 40
22:01:12 4/1/2011 4 1 2011 22 663 520817 4815380 269 40
16:00:12 2/6/2010 2 6 2010 16 646 520657 4815380 270 40
10:00:53 2/19/2011 2 19 2011 10 641 520778 4815380 270 40
18:00:36 1/18/2011 1 18 2011 18 646 520827 4815380 269 40
16:00:47 12/17/2010 12 17 2010 16 653 519994 4815378 272 40
5:50:24 3/3/2013 3 3 2013 5 641 519980 4815378 272 40
8:00:38 4/9/2009 4 9 2009 8 641 521042 4815381 269 40
22:00:47 2/20/2012 2 20 2012 22 657 520653 4815380 270 40
4:00:24 4/7/2008 4 7 2008 4 634 521197 4815382 269 40
10:00:54 2/11/2009 2 11 2009 10 635 521107 4815382 269 40
16:00:42 4/14/2008 4 14 2008 16 634 520478 4815380 270 40
0:00:29 3/1/2014 3 1 2014 0 914 520884 4815381 269 40
8:00:42 3/18/2011 3 18 2011 8 657 520760 4815381 270 40
10:00:56 12/25/2010 12 25 2010 10 653 520348 4815379 271 40
18:00:55 5/6/2010 5 6 2010 18 640 521093 4815382 269 40
2:00:54 1/24/2013 1 24 2013 2 671 519708 4815378 272 40
6:00:53 4/2/2011 4 2 2011 6 663 520848 4815381 269 40
4:00:55 12/8/2013 12 8 2013 4 908 520662 4815380 270 40
0:00:26 4/7/2008 4 7 2008 0 634 521198 4815382 269 40
8:00:54 1/19/2011 1 19 2011 8 653 520431 4815380 270 40
14:00:23 3/19/2011 3 19 2011 14 653 520479 4815380 270 40
0:00:53 4/1/2009 4 1 2009 0 640 520240 4815379 271 40
6:00:48 4/8/2008 4 8 2008 6 634 521165 4815382 269 40
10:00:55 1/31/2013 1 31 2013 10 675 519943 4815378 272 40
2:00:41 2/21/2010 2 21 2010 2 641 521236 4815382 268 40
10:00:48 4/8/2008 4 8 2008 10 634 521050 4815382 269 40
8:00:53 3/6/2010 3 6 2010 8 633 520920 4815381 269 40
22:00:48 4/12/2012 4 12 2012 22 674 521344 4815383 268 40
6:00:48 12/16/2010 12 16 2010 6 641 519865 4815378 272 40
4:00:37 4/2/2011 4 2 2011 4 663 520847 4815381 269 40
10:01:12 1/25/2013 1 25 2013 10 671 520043 4815379 271 40
11:47:24 1/2/2013 1 2 2013 11 641 520331 4815380 271 40
18:00:55 3/28/2008 3 28 2008 18 631 521335 4815383 268 40
10:00:42 4/11/2008 4 11 2008 10 634 520974 4815382 269 40



12:00:32 3/4/2011 3 4 2011 12 657 520771 4815381 270 40
14:00:26 2/5/2010 2 5 2010 14 641 520246 4815380 271 40
16:00:43 1/27/2010 1 27 2010 16 646 520546 4815381 270 40
22:00:42 3/29/2010 3 29 2010 22 646 521166 4815382 269 40
12:00:53 3/14/2013 3 14 2013 12 671 520281 4815380 271 40
10:01:11 1/10/2012 1 10 2012 10 657 520255 4815380 271 40
14:00:41 2/4/2012 2 4 2012 14 657 521043 4815382 269 40
4:00:56 4/14/2012 4 14 2012 4 657 521113 4815383 269 40
18:25:48 2/27/2014 2 27 2014 18 657 520911 4815382 269 40
22:00:48 2/6/2012 2 6 2012 22 657 520927 4815382 269 40
6:00:47 4/14/2012 4 14 2012 6 657 521114 4815383 269 40
6:00:48 2/23/2009 2 23 2009 6 635 521010 4815382 269 40
2:00:23 2/23/2009 2 23 2009 2 635 521013 4815382 269 40
8:00:48 3/21/2012 3 21 2012 8 663 520350 4815380 271 40
6:00:48 2/21/2012 2 21 2012 6 657 520652 4815381 270 40
12:00:54 12/22/2010 12 22 2010 12 641 520000 4815379 272 40
4:00:48 4/8/2008 4 8 2008 4 634 521165 4815383 269 40
6:00:49 3/27/2008 3 27 2008 6 631 521208 4815383 269 40
10:00:42 1/25/2009 1 25 2009 10 634 520042 4815380 271 40
10:00:47 2/4/2010 2 4 2010 10 646 520602 4815381 270 40
8:00:53 3/10/2009 3 10 2009 8 634 520675 4815382 270 40
18:00:56 3/16/2009 3 16 2009 18 635 521259 4815383 268 40
0:00:54 1/18/2012 1 18 2012 0 665 520646 4815381 270 40
12:00:42 3/2/2012 3 2 2012 12 657 521149 4815383 269 40
0:00:54 2/21/2012 2 21 2012 0 657 520652 4815382 270 40
18:00:23 1/8/2009 1 8 2009 18 634 520472 4815381 270 40
10:00:47 12/30/2010 12 30 2010 10 653 520185 4815380 271 40
6:00:49 3/30/2010 3 30 2010 6 655 521090 4815383 269 40
20:00:29 4/10/2012 4 10 2012 20 665 520456 4815381 270 40
18:00:29 11/26/2011 11 26 2011 18 655 520498 4815381 270 40
8:00:53 4/23/2012 4 23 2012 8 657 520707 4815382 270 40
22:01:16 12/9/2013 12 9 2013 22 914 521068 4815383 269 40
22:00:28 3/1/2011 3 1 2011 22 654 520310 4815381 271 40
14:00:55 12/25/2010 12 25 2010 14 653 520293 4815381 271 40
10:00:49 4/4/2008 4 4 2008 10 631 520815 4815383 270 40
0:00:54 3/30/2010 3 30 2010 0 655 521340 4815384 268 40
2:00:48 4/3/2009 4 3 2009 2 639 521292 4815384 268 40
4:00:42 1/24/2013 1 24 2013 4 671 519713 4815379 272 40
14:00:42 12/15/2010 12 15 2010 14 641 519998 4815380 272 40
10:00:36 1/15/2012 1 15 2012 10 658 520474 4815382 270 40
22:00:48 3/26/2008 3 26 2008 22 637 521243 4815384 268 40
0:00:44 3/27/2008 3 27 2008 0 631 521211 4815384 269 40
8:00:44 3/27/2008 3 27 2008 8 631 521158 4815384 269 40
20:00:51 12/4/2013 12 4 2013 20 671 520908 4815383 269 40
8:00:42 3/12/2009 3 12 2009 8 635 520721 4815383 270 40
12:00:42 3/12/2009 3 12 2009 12 641 520168 4815381 271 40
22:02:42 4/16/2009 4 16 2009 22 634 521144 4815384 269 40
14:03:04 2/28/2009 2 28 2009 14 634 521068 4815384 269 40
2:00:44 4/2/2011 4 2 2011 2 663 520820 4815383 269 40
22:00:47 1/8/2009 1 8 2009 22 634 520473 4815382 270 40
18:00:59 4/28/2011 4 28 2011 18 665 521074 4815384 269 40
4:00:50 1/29/2010 1 29 2010 4 647 521241 4815385 268 40
14:00:21 1/4/2010 1 4 2010 14 646 520313 4815382 271 40
14:00:38 3/30/2012 3 30 2012 14 671 520337 4815382 271 40



12:00:54 1/30/2013 1 30 2013 12 671 519713 4815380 272 40
10:00:49 2/25/2011 2 25 2011 10 641 520831 4815384 269 40
12:01:24 4/9/2010 4 9 2010 12 643 520315 4815382 271 40
16:00:54 12/18/2010 12 18 2010 16 641 520964 4815384 269 40
6:00:24 3/2/2011 3 2 2011 6 654 520445 4815383 270 40
2:00:47 3/30/2010 3 30 2010 2 655 521086 4815385 269 40
12:00:47 4/5/2009 4 5 2009 12 641 520937 4815384 269 40
22:00:47 3/3/2009 3 3 2009 22 634 520333 4815383 271 40
8:00:41 3/14/2013 3 14 2013 8 677 520703 4815384 270 40
8:00:54 3/28/2011 3 28 2011 8 641 520901 4815384 269 40
8:00:53 4/11/2008 4 11 2008 8 634 520977 4815385 269 40
16:00:33 3/15/2009 3 15 2009 16 635 520094 4815382 271 40
2:01:11 3/12/2012 3 12 2012 2 657 521175 4815386 269 40
10:00:47 12/19/2013 12 19 2013 10 658 519965 4815382 272 40
4:00:26 2/17/2013 2 17 2013 4 658 521215 4815386 268 40
22:00:41 1/17/2012 1 17 2012 22 665 520645 4815384 270 40
4:00:48 2/21/2012 2 21 2012 4 657 520653 4815384 270 40
16:00:23 4/4/2010 4 4 2010 16 656 520766 4815384 270 40
2:00:47 1/10/2010 1 10 2010 2 646 521097 4815386 269 40
12:00:36 1/15/2012 1 15 2012 12 658 520471 4815384 270 40
14:00:50 12/12/2013 12 12 2013 14 914 519738 4815382 272 40
2:00:56 12/4/2010 12 4 2010 2 641 520791 4815385 270 40
10:00:48 3/12/2013 3 12 2013 10 671 520562 4815384 270 40
2:00:48 5/3/2009 5 3 2009 2 639 520890 4815385 269 40
18:00:56 2/21/2012 2 21 2012 18 641 519939 4815382 272 40
0:00:16 3/23/2012 3 23 2012 0 665 521119 4815386 269 40
6:00:54 3/12/2009 3 12 2009 6 635 520729 4815385 270 40
12:02:25 2/5/2013 2 5 2013 12 641 521136 4815386 269 40
2:00:47 1/29/2010 1 29 2010 2 647 521252 4815387 268 40
20:00:53 3/29/2014 3 29 2014 20 914 520603 4815385 270 40
2:00:54 4/8/2008 4 8 2008 2 634 521167 4815386 269 40
10:00:42 3/30/2012 3 30 2012 10 671 520437 4815384 270 40
0:13:13 1/9/2013 1 9 2013 0 641 520589 4815385 270 40
4:00:53 4/7/2011 4 7 2011 4 641 520466 4815384 270 40
2:00:53 2/21/2012 2 21 2012 2 657 520652 4815385 270 40
16:00:54 3/30/2012 3 30 2012 16 671 520339 4815384 271 40
22:00:41 4/20/2009 4 20 2009 22 639 520776 4815385 270 40
12:00:41 1/29/2012 1 29 2012 12 657 520255 4815384 271 40
22:00:54 3/15/2012 3 15 2012 22 665 520909 4815386 269 40
10:00:42 12/19/2012 12 19 2012 10 674 520300 4815384 271 40
2:00:32 3/27/2008 3 27 2008 2 631 521206 4815387 269 40
18:00:55 3/17/2009 3 17 2009 18 641 521190 4815387 269 40
12:00:47 3/24/2011 3 24 2011 12 657 520361 4815385 271 40
20:00:54 1/17/2012 1 17 2012 20 657 520646 4815386 270 40
18:00:41 3/27/2011 3 27 2011 18 665 521109 4815387 269 40
8:00:49 4/21/2010 4 21 2010 8 657 520451 4815385 270 40
4:00:56 2/23/2009 2 23 2009 4 635 521010 4815387 269 40
14:00:29 1/25/2009 1 25 2009 14 635 519944 4815384 272 40
12:00:49 2/23/2014 2 23 2014 12 914 520497 4815385 270 40
2:00:22 3/2/2011 3 2 2011 2 654 520320 4815385 271 40
8:00:54 2/21/2010 2 21 2010 8 641 521031 4815387 269 40
14:00:42 12/16/2010 12 16 2010 14 657 520258 4815385 271 40
0:00:30 3/7/2010 3 7 2010 0 646 521138 4815388 269 40
11:27:48 12/28/2012 12 28 2012 11 641 520317 4815385 271 40



12:00:26 4/2/2010 4 2 2010 12 656 520493 4815386 270 40
6:00:42 2/12/2011 2 12 2011 6 653 520987 4815387 269 40
12:00:38 4/2/2010 4 2 2010 12 643 520013 4815384 271 40
8:00:54 4/7/2011 4 7 2011 8 641 520476 4815386 270 40
22:00:09 3/26/2008 3 26 2008 22 631 521202 4815388 269 40
10:01:53 12/12/2013 12 12 2013 10 914 519743 4815384 272 40
4:00:57 3/18/2011 3 18 2011 4 647 520892 4815387 269 40
6:00:33 1/24/2013 1 24 2013 6 671 519704 4815384 272 40
8:00:36 4/19/2013 4 19 2013 8 679 520144 4815385 271 40
12:00:47 12/12/2013 12 12 2013 12 914 519738 4815384 272 40
10:00:42 3/29/2011 3 29 2011 10 641 520873 4815388 269 40
16:00:55 1/18/2011 1 18 2011 16 646 520504 4815386 270 40
22:00:24 2/22/2009 2 22 2009 22 635 521009 4815388 269 40
4:00:20 3/18/2011 3 18 2011 4 657 520984 4815388 269 40
10:00:54 2/7/2013 2 7 2013 10 657 520708 4815387 270 40
0:00:48 1/7/2011 1 7 2011 0 653 521268 4815389 268 40
2:00:26 1/30/2013 1 30 2013 2 658 519431 4815384 273 40
14:00:27 12/15/2010 12 15 2010 14 657 520043 4815386 271 40
12:00:44 3/23/2012 3 23 2012 12 673 520109 4815386 271 40
2:01:11 5/4/2009 5 4 2009 2 646 520961 4815388 269 40
7:57:23 11/22/2013 11 22 2013 7 657 520407 4815387 271 40
8:00:50 3/29/2011 3 29 2011 8 641 520874 4815388 269 40
18:00:22 4/20/2012 4 20 2012 18 671 520513 4815387 270 40
6:01:02 3/7/2010 3 7 2010 6 646 521088 4815389 269 40
10:00:53 4/2/2010 4 2 2010 10 656 520493 4815387 270 40
0:00:54 2/7/2012 2 7 2012 0 657 520930 4815389 269 40
4:00:32 3/26/2011 3 26 2011 4 647 521224 4815390 268 40
6:00:44 3/18/2011 3 18 2011 6 657 520987 4815389 269 40
0:00:10 4/2/2011 4 2 2011 0 663 520813 4815388 270 40
4:00:53 3/27/2008 3 27 2008 4 631 521207 4815390 269 40
12:00:48 1/4/2011 1 4 2011 12 654 521215 4815390 268 40
16:00:47 3/31/2014 3 31 2014 16 679 520875 4815389 269 40
10:00:48 3/13/2012 3 13 2012 10 657 520818 4815389 269 40
2:00:36 4/17/2009 4 17 2009 2 634 521156 4815390 269 40
4:00:49 3/2/2011 3 2 2011 4 654 520452 4815387 270 40
12:00:55 12/19/2012 12 19 2012 12 674 520305 4815387 271 40
0:01:28 4/7/2013 4 7 2013 0 679 521695 4815392 267 40
10:00:45 2/16/2014 2 16 2014 10 914 520266 4815387 271 40
18:00:42 2/19/2011 2 19 2011 18 641 520450 4815388 270 40
22:00:54 4/6/2013 4 6 2013 22 679 521693 4815392 267 40
18:00:43 3/17/2013 3 17 2013 18 657 520433 4815388 270 40
0:00:46 2/8/2009 2 8 2009 0 635 520823 4815389 269 40
6:00:42 2/5/2013 2 5 2013 6 665 521102 4815390 269 40
18:01:30 2/15/2014 2 15 2014 18 671 520188 4815387 271 40
4:00:41 1/19/2011 1 19 2011 4 646 520825 4815389 269 40
6:00:47 3/10/2009 3 10 2009 6 634 520682 4815389 270 40
14:00:53 12/24/2010 12 24 2010 14 654 519943 4815386 272 40
0:00:41 11/26/2011 11 26 2011 0 655 520448 4815388 270 40
2:00:44 12/22/2010 12 22 2010 2 655 519831 4815386 272 40
10:00:47 2/4/2010 2 4 2010 10 641 520251 4815387 271 40
14:00:29 12/8/2010 12 8 2010 14 646 520029 4815387 271 40
16:00:55 12/8/2010 12 8 2010 16 646 520032 4815387 271 40
8:00:53 12/16/2010 12 16 2010 8 641 519863 4815386 272 40
8:00:49 2/12/2011 2 12 2011 8 653 520985 4815390 269 40



0:00:23 4/1/2011 4 1 2011 0 653 521107 4815390 269 40
8:01:51 3/2/2011 3 2 2011 8 641 520504 4815389 270 40
12:00:53 2/22/2010 2 22 2010 12 641 520871 4815390 269 40
8:00:43 1/26/2009 1 26 2009 8 635 519949 4815387 272 40
8:02:12 12/4/2010 12 4 2010 8 646 520480 4815389 270 40
10:00:54 1/24/2013 1 24 2013 10 675 520985 4815390 269 40
18:00:54 3/27/2011 3 27 2011 18 657 521143 4815391 269 40
6:00:44 3/27/2008 3 27 2008 6 632 521217 4815391 268 40
22:00:39 12/18/2010 12 18 2010 22 641 521298 4815392 268 40
14:00:41 4/2/2010 4 2 2010 14 656 520497 4815389 270 40
13:29:18 2/17/2014 2 17 2014 13 657 521183 4815391 269 40
6:00:49 4/20/2012 4 20 2012 6 674 521737 4815393 267 40
18:00:54 1/24/2013 1 24 2013 18 671 519914 4815387 272 40
14:01:54 4/23/2010 4 23 2010 14 643 520798 4815390 270 40
22:00:56 11/25/2011 11 25 2011 22 655 520461 4815389 270 40
6:00:44 1/26/2009 1 26 2009 6 635 519951 4815388 272 40
8:00:53 4/9/2012 4 9 2012 8 657 520259 4815389 271 40
6:00:54 4/7/2011 4 7 2011 6 641 520470 4815389 270 40
4:00:49 12/6/2013 12 6 2013 4 914 520267 4815389 271 40
6:00:36 11/24/2010 11 24 2010 6 657 520837 4815391 269 40
12:02:29 4/3/2009 4 3 2009 12 640 520510 4815390 270 40
10:00:36 12/28/2010 12 28 2010 10 641 520677 4815390 270 40
8:00:21 4/19/2012 4 19 2012 8 671 520531 4815390 270 40
8:00:53 2/5/2013 2 5 2013 8 665 521107 4815392 269 40
0:00:26 3/27/2008 3 27 2008 0 632 521223 4815392 268 40
12:00:58 1/18/2011 1 18 2011 12 655 520582 4815390 270 40
18:00:49 3/17/2009 3 17 2009 18 638 521242 4815392 268 40
18:00:54 2/9/2009 2 9 2009 18 635 520253 4815389 271 40
4:00:30 3/10/2009 3 10 2009 4 634 520678 4815391 270 40
16:00:54 2/18/2013 2 18 2013 16 665 519919 4815388 272 40
8:00:42 2/15/2011 2 15 2011 8 647 521105 4815392 269 40
14:01:24 4/19/2010 4 19 2010 14 656 520276 4815390 271 40
16:00:47 2/22/2014 2 22 2014 16 909 520561 4815390 270 40
10:00:52 11/21/2010 11 21 2010 10 801 520253 4815389 271 40
16:00:43 4/20/2012 4 20 2012 16 665 520363 4815390 271 40
8:00:25 4/19/2012 4 19 2012 8 657 520420 4815390 270 40
10:00:43 1/29/2012 1 29 2012 10 657 520253 4815390 271 40
2:00:56 1/19/2011 1 19 2011 2 646 520821 4815391 269 40
20:00:42 3/3/2014 3 3 2014 20 914 519929 4815389 272 40
10:00:42 4/13/2008 4 13 2008 10 634 520894 4815392 269 40
4:00:48 11/24/2010 11 24 2010 4 647 520886 4815392 269 40
14:00:43 1/8/2009 1 8 2009 14 634 520714 4815391 270 40
12:00:51 12/26/2010 12 26 2010 12 653 520271 4815390 271 40
14:00:41 12/24/2010 12 24 2010 14 655 520026 4815389 271 40
8:03:09 3/5/2010 3 5 2010 8 641 520912 4815392 269 40
14:00:45 3/28/2009 3 28 2009 14 641 520323 4815390 271 40
14:00:54 1/15/2012 1 15 2012 14 665 520503 4815391 270 40
22:01:36 3/14/2013 3 14 2013 22 677 520971 4815392 269 40
8:00:53 2/16/2014 2 16 2014 8 914 520272 4815390 271 40
22:00:28 3/31/2011 3 31 2011 22 653 521116 4815393 269 40
18:00:48 3/26/2008 3 26 2008 18 631 521207 4815393 269 40
2:00:41 3/27/2008 3 27 2008 2 632 521215 4815393 268 40
20:00:53 2/6/2012 2 6 2012 20 657 520936 4815392 269 40
6:00:50 4/7/2010 4 7 2010 6 643 521111 4815393 269 40



18:00:47 2/7/2009 2 7 2009 18 635 520823 4815392 269 40
20:00:36 1/2/2012 1 2 2012 20 657 519624 4815388 272 40
18:01:05 1/26/2010 1 26 2010 18 647 521049 4815393 269 40
8:00:23 4/4/2008 4 4 2008 8 631 520880 4815392 269 40
13:07:56 12/7/2013 12 7 2013 13 657 519839 4815389 272 40
8:01:11 4/13/2011 4 13 2011 8 647 520200 4815390 271 40
6:00:54 2/9/2010 2 9 2010 6 647 521244 4815393 268 40
0:00:45 1/19/2011 1 19 2011 0 646 520818 4815392 269 40
8:00:21 3/27/2008 3 27 2008 8 632 521103 4815393 269 40
0:00:47 12/5/2010 12 5 2010 0 654 521541 4815394 268 40
6:00:48 3/15/2009 3 15 2009 6 639 520494 4815391 270 40
8:00:54 4/6/2010 4 6 2010 8 654 520367 4815391 271 40
12:00:41 1/10/2012 1 10 2012 12 657 520248 4815390 271 40
8:00:53 3/28/2011 3 28 2011 8 657 520821 4815392 269 40
2:00:53 2/7/2012 2 7 2012 2 657 521002 4815393 269 40
12:00:38 2/23/2014 2 23 2014 12 679 520560 4815392 270 40
20:00:44 3/23/2012 3 23 2012 20 663 520049 4815390 271 40
2:01:23 3/18/2011 3 18 2011 2 647 520980 4815393 269 40
8:00:15 4/12/2008 4 12 2008 8 634 521026 4815393 269 40
4:00:53 3/11/2013 3 11 2013 4 677 521193 4815394 269 40
0:00:20 1/10/2010 1 10 2010 0 646 521099 4815393 269 40
4:00:51 12/15/2010 12 15 2010 4 650 521198 4815394 269 40
20:00:45 3/14/2013 3 14 2013 20 677 520126 4815391 271 40
6:00:54 3/29/2012 3 29 2012 6 674 520761 4815392 270 40
4:00:30 12/18/2009 12 18 2009 4 646 521099 4815394 269 40
16:01:24 4/9/2011 4 9 2011 16 641 519875 4815390 272 40
16:00:35 12/12/2013 12 12 2013 16 914 519740 4815390 272 40
10:00:54 3/5/2010 3 5 2010 10 641 520866 4815393 269 40
16:00:55 3/19/2011 3 19 2011 16 653 520482 4815392 270 40
18:01:47 2/8/2010 2 8 2010 18 646 520948 4815393 269 40
2:01:23 3/18/2013 3 18 2013 2 657 521095 4815394 269 40
18:00:56 3/22/2011 3 22 2011 18 641 521016 4815394 269 40
22:00:55 2/16/2011 2 16 2011 22 647 520486 4815392 270 40
2:00:56 3/12/2012 3 12 2012 2 641 521104 4815394 269 40
0:00:54 3/16/2011 3 16 2011 0 647 520531 4815392 270 40
6:00:23 2/24/2014 2 24 2014 6 916 520822 4815393 269 40
4:00:52 3/7/2010 3 7 2010 4 646 521087 4815394 269 40
16:00:24 12/26/2011 12 26 2011 16 657 520140 4815391 271 40
16:00:41 4/2/2010 4 2 2010 16 657 520499 4815392 270 40
1:16:17 3/13/2014 3 13 2014 1 657 520358 4815392 271 40
6:00:53 3/28/2011 3 28 2011 6 653 520818 4815394 269 40
14:00:54 2/22/2010 2 22 2010 14 641 520866 4815394 269 40
2:01:11 5/12/2008 5 12 2008 2 634 520982 4815394 269 40
22:00:24 3/27/2011 3 27 2011 22 653 520802 4815394 270 40
6:00:53 12/22/2010 12 22 2010 6 655 519826 4815391 272 40
14:00:44 12/23/2010 12 23 2010 14 654 520165 4815392 271 40
22:00:55 3/17/2011 3 17 2011 22 647 520980 4815394 269 40
10:00:54 3/22/2010 3 22 2010 10 657 520879 4815394 269 40
18:01:46 1/25/2010 1 25 2010 18 647 520987 4815395 269 40
12:00:50 2/1/2013 2 1 2013 12 671 520815 4815394 270 40
18:00:53 3/29/2014 3 29 2014 18 917 520477 4815393 270 40
10:00:54 1/16/2011 1 16 2011 10 653 521010 4815395 269 40
4:00:41 3/12/2009 3 12 2009 4 635 520723 4815394 270 40
2:00:56 3/16/2011 3 16 2011 2 647 520531 4815394 270 40



14:00:20 12/19/2012 12 19 2012 14 674 520308 4815393 271 40
10:00:43 1/8/2014 1 8 2014 10 658 519846 4815392 272 40
22:00:48 4/2/2010 4 2 2010 22 654 521124 4815396 269 40
4:00:42 12/22/2010 12 22 2010 4 655 519832 4815392 272 40
14:01:24 4/19/2013 4 19 2013 14 679 520262 4815393 271 40
18:00:47 12/25/2010 12 25 2010 18 641 519881 4815392 272 40
4:00:41 3/28/2011 3 28 2011 4 653 520820 4815395 269 40
8:00:54 3/28/2011 3 28 2011 8 653 520815 4815395 270 40
14:00:53 4/2/2010 4 2 2010 14 657 520496 4815394 270 40
4:00:56 2/24/2014 2 24 2014 4 916 520810 4815395 270 40
12:00:44 3/24/2011 3 24 2011 12 641 520283 4815394 271 40
18:00:47 3/9/2011 3 9 2011 18 657 519886 4815393 272 40
16:00:45 3/18/2011 3 18 2011 16 657 520202 4815394 271 40
6:00:53 4/2/2011 4 2 2011 6 641 520759 4815395 270 40
18:00:56 4/23/2010 4 23 2010 18 643 521131 4815397 269 40
1:39:54 3/20/2014 3 20 2014 1 657 521134 4815397 269 40
2:01:12 3/7/2010 3 7 2010 2 646 521088 4815396 269 40
18:00:47 2/7/2010 2 7 2010 18 646 520835 4815396 269 40
12:00:47 12/18/2010 12 18 2010 12 641 520731 4815395 270 40
22:00:53 3/6/2010 3 6 2010 22 646 521129 4815397 269 40
8:00:42 12/10/2010 12 10 2010 8 801 521151 4815397 269 40
10:00:41 12/18/2010 12 18 2010 10 641 520731 4815396 270 40
13:03:25 2/10/2014 2 10 2014 13 657 520709 4815396 270 40
2:00:54 4/25/2008 4 25 2008 2 636 521115 4815397 269 40
4:00:53 1/21/2011 1 21 2011 4 653 521268 4815397 268 40
4:00:41 4/14/2008 4 14 2008 4 634 520904 4815396 269 40
10:00:42 4/15/2012 4 15 2012 10 674 520430 4815395 270 40
2:00:53 4/14/2008 4 14 2008 2 634 520904 4815396 269 40
16:00:24 3/31/2014 3 31 2014 16 914 520140 4815394 271 40
8:00:34 3/28/2014 3 28 2014 8 914 520782 4815396 270 40
18:00:15 11/21/2010 11 21 2010 18 657 519624 4815393 272 40
10:01:12 12/4/2010 12 4 2010 10 646 520481 4815395 270 40
0:00:53 3/23/2011 3 23 2011 0 647 521204 4815397 269 40
0:01:12 12/26/2010 12 26 2010 0 641 519881 4815393 272 40
6:00:47 2/25/2011 2 25 2011 6 641 520823 4815396 269 40
22:00:53 12/25/2010 12 25 2010 22 641 519884 4815393 272 40
16:00:54 12/19/2012 12 19 2012 16 674 520304 4815395 271 40
6:00:47 2/5/2013 2 5 2013 6 677 521106 4815397 269 40
4:00:24 3/17/2012 3 17 2012 4 665 520184 4815394 271 40
22:00:24 3/26/2008 3 26 2008 22 632 521219 4815398 268 40
8:01:17 4/21/2010 4 21 2010 8 643 520460 4815395 270 40
20:00:45 2/20/2012 2 20 2012 20 657 520652 4815396 270 40
11:46:53 2/1/2013 2 1 2013 11 641 520796 4815396 270 40
12:00:42 2/24/2011 2 24 2011 12 641 520804 4815396 270 40
10:00:56 2/11/2011 2 11 2011 10 653 520990 4815397 269 40
22:00:55 1/18/2011 1 18 2011 22 646 520818 4815397 269 40
22:00:45 3/22/2011 3 22 2011 22 647 521203 4815398 269 40
0:00:41 12/4/2013 12 4 2013 0 914 520693 4815397 270 40
10:00:53 2/17/2012 2 17 2012 10 657 520840 4815397 269 40
10:00:48 3/26/2008 3 26 2008 10 631 520976 4815397 269 40
2:00:44 1/26/2009 1 26 2009 2 635 519934 4815394 272 40
8:01:17 2/24/2014 2 24 2014 8 916 520807 4815397 270 40
4:00:26 3/30/2010 3 30 2010 4 652 521733 4815400 267 40
12:00:56 2/21/2010 2 21 2010 12 641 520471 4815396 270 40



6:00:48 2/17/2013 2 17 2013 6 658 521205 4815398 269 40
16:00:52 2/3/2012 2 3 2012 16 657 521134 4815398 269 40
2:00:53 3/12/2011 3 12 2011 2 647 520979 4815398 269 40
22:00:53 1/23/2013 1 23 2013 22 671 519769 4815394 272 40
6:00:53 4/14/2008 4 14 2008 6 634 520903 4815398 269 40
6:01:12 2/11/2011 2 11 2011 6 647 521025 4815398 269 40
12:00:43 4/11/2010 4 11 2010 12 653 520613 4815397 270 40
4:00:55 2/25/2011 2 25 2011 4 641 520822 4815398 269 40
8:00:24 1/30/2009 1 30 2009 8 634 520470 4815396 270 40
10:00:56 3/2/2011 3 2 2011 10 641 520498 4815397 270 40
22:00:25 3/31/2011 3 31 2011 22 661 521161 4815399 269 40
8:00:56 3/28/2014 3 28 2014 8 917 520736 4815397 270 40
0:00:32 1/24/2013 1 24 2013 0 671 519779 4815395 272 40
22:00:54 2/7/2009 2 7 2009 22 635 520823 4815398 269 40
4:00:55 2/11/2011 2 11 2011 4 647 521024 4815398 269 40
2:00:31 4/11/2008 4 11 2008 2 634 521166 4815399 269 40
18:00:47 2/14/2010 2 14 2010 18 641 521134 4815399 269 40
14:00:47 2/3/2012 2 3 2012 14 657 521134 4815399 269 40
20:00:55 12/5/2013 12 5 2013 20 908 520759 4815398 270 40
16:00:41 12/14/2010 12 14 2010 16 650 520291 4815396 271 40
4:00:20 1/26/2009 1 26 2009 4 635 519950 4815395 272 40
18:02:57 4/3/2011 4 3 2011 18 657 519812 4815395 272 40
12:00:54 12/8/2010 12 8 2010 12 646 519970 4815396 272 40
8:00:21 2/9/2010 2 9 2010 8 647 521216 4815399 268 40
14:00:56 2/15/2012 2 15 2012 14 657 520803 4815398 270 40
10:00:53 2/2/2013 2 2 2013 10 657 520913 4815399 269 40
2:00:43 3/28/2011 3 28 2011 2 653 520803 4815398 270 40
6:23:17 2/27/2014 2 27 2014 6 657 521099 4815399 269 40
16:00:43 3/29/2012 3 29 2012 16 671 520744 4815398 270 40
6:00:42 12/26/2010 12 26 2010 6 641 519809 4815395 272 40
18:00:53 3/4/2011 3 4 2011 18 641 521131 4815399 269 40
10:00:47 2/15/2013 2 15 2013 10 658 520801 4815398 270 40
2:00:37 3/19/2011 3 19 2011 2 653 521171 4815400 269 40
10:00:47 12/26/2010 12 26 2010 10 653 520259 4815397 271 40
12:01:06 4/15/2011 4 15 2011 12 647 520144 4815397 271 40
10:00:51 2/5/2009 2 5 2009 10 634 520709 4815398 270 40
18:01:31 3/12/2012 3 12 2012 18 641 520684 4815398 270 40
14:00:55 12/8/2010 12 8 2010 14 657 519958 4815396 272 40
4:00:53 4/16/2011 4 16 2011 4 647 521723 4815402 267 40
8:00:53 1/11/2012 1 11 2012 8 657 520816 4815399 269 40
18:00:42 12/4/2010 12 4 2010 18 801 520283 4815397 271 40
12:01:10 1/4/2011 1 4 2011 12 641 521282 4815401 268 40
14:00:56 3/28/2012 3 28 2012 14 671 520039 4815397 271 40
22:00:30 3/16/2011 3 16 2011 22 657 520859 4815399 269 40
18:00:53 3/18/2011 3 18 2011 18 657 520200 4815397 271 40
4:01:50 12/26/2010 12 26 2010 4 641 519802 4815396 272 40
20:00:53 3/14/2013 3 14 2013 20 671 520042 4815397 271 40
4:00:45 12/16/2010 12 16 2010 4 641 519865 4815397 272 40
4:00:54 3/26/2011 3 26 2011 4 641 521081 4815400 269 40
12:00:25 12/16/2010 12 16 2010 12 641 520102 4815397 271 40
6:00:53 4/20/2012 4 20 2012 6 672 521805 4815403 267 40
2:00:47 4/9/2011 4 9 2011 2 657 519711 4815396 272 40
10:00:53 3/22/2010 3 22 2010 10 656 520890 4815400 269 40
6:00:54 3/26/2011 3 26 2011 6 647 521220 4815401 268 40



0:00:44 3/28/2011 3 28 2011 0 653 520800 4815400 270 40
12:00:43 4/9/2010 4 9 2010 12 801 520495 4815399 270 40
0:00:54 4/3/2010 4 3 2010 0 654 521113 4815401 269 40
17:37:12 12/30/2012 12 30 2012 17 641 519864 4815397 272 40
1:02:44 3/9/2014 3 9 2014 1 657 520521 4815399 270 40
0:00:48 2/4/2012 2 4 2012 0 657 521289 4815401 268 40
6:00:56 1/30/2009 1 30 2009 6 634 520465 4815399 270 40
12:00:44 4/17/2009 4 17 2009 12 634 520228 4815398 271 40
1:27:26 2/17/2014 2 17 2014 1 657 521314 4815402 268 40
10:00:53 4/11/2010 4 11 2010 10 656 520494 4815399 270 40
0:01:23 1/25/2013 1 25 2013 0 675 521393 4815402 268 40
16:00:55 2/19/2011 2 19 2011 16 647 520508 4815399 270 40
4:00:49 2/12/2011 2 12 2011 4 647 521016 4815401 269 40
16:00:41 2/9/2009 2 9 2009 16 634 520390 4815399 271 40
22:00:52 4/1/2011 4 1 2011 22 641 520753 4815400 270 40
8:00:23 2/15/2013 2 15 2013 8 658 520816 4815400 270 40
6:00:53 2/22/2014 2 22 2014 6 916 520810 4815400 270 40
10:00:53 12/17/2010 12 17 2010 10 641 520187 4815398 271 40
22:00:53 3/14/2013 3 14 2013 22 679 520980 4815401 269 40
14:01:11 4/14/2013 4 14 2013 14 671 520706 4815400 270 40
10:00:12 4/2/2010 4 2 2010 10 643 520083 4815398 271 40
4:00:53 4/2/2011 4 2 2011 4 641 520752 4815400 270 40
10:00:56 2/3/2013 2 3 2013 10 671 520238 4815399 271 40
0:00:37 3/18/2011 3 18 2011 0 647 520980 4815401 269 40
4:00:54 12/8/2013 12 8 2013 4 914 520202 4815399 271 40
2:00:50 12/4/2013 12 4 2013 2 658 520868 4815401 269 40
12:00:42 12/7/2010 12 7 2010 12 653 520273 4815399 271 40
0:01:12 3/29/2014 3 29 2014 0 917 521749 4815404 267 40
14:00:55 12/18/2010 12 18 2010 14 641 520731 4815401 270 40
4:00:48 4/9/2011 4 9 2011 4 657 519712 4815398 272 40
8:01:33 4/11/2010 4 11 2010 8 656 520494 4815400 270 40
14:00:25 4/19/2009 4 19 2009 14 639 520099 4815399 271 40
16:00:43 1/25/2009 1 25 2009 16 635 519933 4815398 272 40
12:00:51 12/15/2010 12 15 2010 12 641 519998 4815399 272 40
2:00:55 3/19/2013 3 19 2013 2 677 521466 4815403 268 40
8:02:12 2/18/2011 2 18 2011 8 641 520995 4815402 269 40
2:00:56 4/2/2011 4 2 2011 2 641 520755 4815401 270 40
16:00:59 12/27/2010 12 27 2010 16 641 520594 4815401 270 40
8:00:47 4/8/2008 4 8 2008 8 634 521091 4815402 269 40
14:00:53 2/24/2011 2 24 2011 14 641 520806 4815401 270 40
8:00:24 12/26/2011 12 26 2011 8 657 520109 4815399 271 40
4:00:41 3/26/2011 3 26 2011 4 653 521080 4815402 269 40
18:37:14 4/1/2014 4 1 2014 18 657 520378 4815400 271 40
10:00:56 12/16/2010 12 16 2010 10 641 520102 4815399 271 40
22:01:14 2/13/2010 2 13 2010 22 641 521182 4815403 269 40
0:00:43 3/9/2010 3 9 2010 0 646 521152 4815403 269 40
10:01:12 12/15/2010 12 15 2010 10 641 519995 4815399 272 40
8:00:58 2/24/2014 2 24 2014 8 671 520765 4815402 270 40
10:00:54 12/7/2010 12 7 2010 10 653 520272 4815400 271 40
0:00:25 12/6/2010 12 6 2010 0 646 521132 4815403 269 40
6:01:19 3/26/2011 3 26 2011 6 641 521085 4815403 269 40
0:00:25 4/1/2011 4 1 2011 0 661 521161 4815403 269 40
14:00:56 12/27/2010 12 27 2010 14 653 520510 4815401 270 40
2:00:46 2/20/2011 2 20 2011 2 647 521303 4815404 268 40



2:00:42 1/19/2011 1 19 2011 2 654 520434 4815401 270 40
0:00:54 3/30/2014 3 30 2014 0 917 520869 4815402 269 40
12:33:23 3/31/2014 3 31 2014 12 657 520748 4815402 270 40
18:00:54 11/21/2010 11 21 2010 18 638 520274 4815401 271 40
2:01:51 2/21/2012 2 21 2012 2 641 520629 4815402 270 40
22:00:55 3/30/2010 3 30 2010 22 646 521756 4815405 267 40
2:00:53 2/1/2013 2 1 2013 2 675 520243 4815401 271 40
16:01:12 2/9/2013 2 9 2013 16 671 520419 4815401 270 40
4:00:28 3/15/2009 3 15 2009 4 639 520492 4815402 270 40
18:00:49 4/3/2009 4 3 2009 18 637 521262 4815404 268 40
12:00:53 3/30/2012 3 30 2012 12 681 520244 4815401 271 40
0:00:43 4/19/2009 4 19 2009 0 634 521101 4815403 269 40
6:00:53 3/11/2013 3 11 2013 6 677 521186 4815404 269 40
22:00:56 3/8/2010 3 8 2010 22 646 521141 4815404 269 40
10:00:53 1/11/2012 1 11 2012 10 657 520651 4815402 270 40
12:00:47 12/8/2010 12 8 2010 12 657 519964 4815400 272 40
6:00:54 4/8/2012 4 8 2012 6 657 520232 4815401 271 40
6:00:57 3/18/2011 3 18 2011 6 647 520875 4815403 269 40
2:00:42 12/26/2010 12 26 2010 2 641 519871 4815400 272 40
14:01:10 4/11/2010 4 11 2010 14 657 519944 4815401 272 40
0:00:54 4/11/2008 4 11 2008 0 634 521177 4815404 269 40
8:00:56 3/23/2012 3 23 2012 8 675 520261 4815402 271 40
12:00:52 2/12/2009 2 12 2009 12 635 520447 4815402 270 40
2:00:53 3/30/2014 3 30 2014 2 917 520871 4815404 269 40
6:00:54 4/9/2012 4 9 2012 6 657 520516 4815403 270 40
16:00:44 12/23/2010 12 23 2010 16 654 520146 4815402 271 40
22:00:35 4/10/2008 4 10 2008 22 634 521168 4815405 269 40
22:00:44 3/13/2011 3 13 2011 22 657 521137 4815405 269 40
16:00:55 2/4/2012 2 4 2012 16 657 521030 4815404 269 40
8:00:17 12/26/2010 12 26 2010 8 655 519795 4815401 272 40
2:00:53 12/19/2010 12 19 2010 2 641 521372 4815406 268 40
10:00:31 3/29/2011 3 29 2011 10 647 520855 4815404 269 40
14:00:50 3/11/2009 3 11 2009 14 635 520732 4815404 270 40
8:00:53 4/6/2009 4 6 2009 8 641 520920 4815404 269 40
12:00:53 12/17/2010 12 17 2010 12 641 520179 4815402 271 40
0:00:47 4/25/2008 4 25 2008 0 636 521138 4815405 269 40
14:00:47 1/25/2013 1 25 2013 14 671 520027 4815402 271 40
0:00:53 3/5/2009 3 5 2009 0 634 520811 4815404 270 40
12:01:01 1/23/2013 1 23 2013 12 671 520393 4815403 271 40
10:00:54 2/15/2013 2 15 2013 10 657 520860 4815404 269 40
10:00:54 2/13/2011 2 13 2011 10 653 520923 4815405 269 40
8:00:53 12/5/2010 12 5 2010 8 646 520866 4815405 269 40
0:00:54 3/19/2011 3 19 2011 0 653 521174 4815406 269 40
10:00:54 12/26/2010 12 26 2010 10 641 520210 4815403 271 40
0:00:42 3/22/2011 3 22 2011 0 641 521172 4815406 269 40
18:00:48 4/18/2009 4 18 2009 18 634 521065 4815406 269 40
18:00:43 1/8/2014 1 8 2014 18 658 519414 4815401 273 40
20:00:38 3/12/2013 3 12 2013 20 679 521183 4815406 269 40
20:00:31 2/27/2012 2 27 2012 20 657 521265 4815406 268 40
10:00:42 1/4/2010 1 4 2010 10 647 520529 4815404 270 40
6:00:55 4/9/2011 4 9 2011 6 657 519711 4815402 272 40
2:00:54 1/30/2009 1 30 2009 2 634 520433 4815404 270 40
4:00:54 12/2/2009 12 2 2009 4 638 521164 4815406 269 40
2:00:54 1/12/2010 1 12 2010 2 646 521123 4815406 269 40



4:00:10 3/27/2008 3 27 2008 4 632 521216 4815406 268 40
12:00:13 4/11/2010 4 11 2010 12 656 520492 4815404 270 40
0:01:12 3/30/2012 3 30 2012 0 674 521756 4815408 267 40
2:00:43 12/8/2013 12 8 2013 2 914 520206 4815403 271 40
8:00:48 2/6/2012 2 6 2012 8 657 520921 4815406 269 40
18:00:55 12/17/2010 12 17 2010 18 641 520199 4815404 271 40
20:00:47 1/23/2013 1 23 2013 20 671 519770 4815402 272 40
6:28:17 3/30/2014 3 30 2014 6 657 520712 4815405 270 40
5:38:14 2/28/2013 2 28 2013 5 641 521299 4815407 268 40
0:23:42 3/29/2014 3 29 2014 0 657 521266 4815407 268 40
8:00:53 3/17/2012 3 17 2012 8 665 520182 4815404 271 40
5:38:48 12/31/2012 12 31 2012 5 641 519858 4815403 272 40
0:00:36 1/12/2010 1 12 2010 0 646 521108 4815407 269 40
18:00:53 1/29/2009 1 29 2009 18 634 520431 4815405 270 40
18:00:48 4/3/2009 4 3 2009 18 637 521187 4815407 269 40
16:00:49 4/20/2012 4 20 2012 16 671 520288 4815404 271 40
10:01:52 2/21/2012 2 21 2012 10 641 520789 4815406 270 40
12:00:54 3/4/2011 3 4 2011 12 653 520824 4815406 269 40
22:00:49 3/14/2011 3 14 2011 22 653 521166 4815407 269 40
8:00:41 2/17/2013 2 17 2013 8 658 521183 4815407 269 40
8:00:48 11/22/2010 11 22 2010 8 638 520471 4815405 270 40
14:00:46 3/30/2012 3 30 2012 14 681 520241 4815404 271 40
18:00:55 1/23/2013 1 23 2013 18 671 519794 4815403 272 40
16:00:41 2/21/2011 2 21 2011 16 641 520529 4815405 270 40
23:52:44 3/3/2013 3 3 2013 23 641 521025 4815407 269 40
8:00:52 4/10/2009 4 10 2009 8 639 520932 4815407 269 40
20:00:42 2/23/2014 2 23 2014 20 914 520487 4815405 270 40
0:00:43 3/15/2011 3 15 2011 0 653 521164 4815408 269 40
22:00:48 4/2/2010 4 2 2010 22 657 521170 4815408 269 40
2:00:54 3/11/2013 3 11 2013 2 677 521199 4815408 269 40
0:00:57 12/22/2010 12 22 2010 0 655 519831 4815404 272 40
10:00:37 4/10/2009 4 10 2009 10 639 520934 4815407 269 40
4:00:23 12/24/2010 12 24 2010 4 654 519931 4815404 272 40
6:00:21 12/7/2013 12 7 2013 6 908 520886 4815407 269 40
14:00:47 4/23/2010 4 23 2010 14 657 520271 4815405 271 40
2:01:23 2/25/2014 2 25 2014 2 679 520914 4815407 269 40
10:00:53 3/30/2014 3 30 2014 10 679 520703 4815407 270 40
10:00:49 1/18/2013 1 18 2013 10 657 520179 4815405 271 40
18:00:54 2/9/2009 2 9 2009 18 635 520188 4815405 271 40
18:00:54 2/4/2010 2 4 2010 18 646 520368 4815406 271 40
6:01:42 1/10/2010 1 10 2010 6 646 521121 4815408 269 40
16:00:41 2/5/2010 2 5 2010 16 641 520244 4815405 271 40
18:00:42 1/27/2013 1 27 2013 18 658 519759 4815404 272 40
0:00:27 3/14/2011 3 14 2011 0 657 521136 4815408 269 40
18:00:42 3/29/2009 3 29 2009 18 643 521380 4815409 268 40
0:00:47 4/2/2011 4 2 2011 0 641 520748 4815407 270 40
18:00:34 4/15/2009 4 15 2009 18 634 521154 4815408 269 40
8:00:54 1/20/2013 1 20 2013 8 675 521289 4815409 268 40
18:00:50 1/28/2010 1 28 2010 18 647 521295 4815409 268 40
6:00:55 12/6/2013 12 6 2013 6 914 520260 4815406 271 40
4:00:56 1/1/2011 1 1 2011 4 655 520189 4815406 271 40
22:00:31 3/11/2009 3 11 2009 22 635 520749 4815407 270 40
8:00:43 12/24/2010 12 24 2010 8 654 519922 4815405 272 40
22:00:43 2/19/2012 2 19 2012 22 657 520848 4815408 269 40



14:00:23 1/16/2012 1 16 2012 14 658 520551 4815407 270 40
0:00:48 1/18/2012 1 18 2012 0 658 520622 4815407 270 40
10:00:53 1/4/2010 1 4 2010 10 640 520476 4815407 270 40
0:00:50 3/12/2009 3 12 2009 0 641 520797 4815408 270 40
12:00:23 12/4/2010 12 4 2010 12 650 520513 4815407 270 40
14:00:49 3/27/2009 3 27 2009 14 641 520566 4815407 270 40
22:00:47 2/26/2009 2 26 2009 22 632 520832 4815408 269 40
8:00:27 3/19/2014 3 19 2014 8 907 520454 4815407 270 40
2:00:50 11/22/2010 11 22 2010 2 639 520880 4815408 269 40
8:00:36 4/3/2009 4 3 2009 8 640 520571 4815407 270 40
10:00:57 1/17/2011 1 17 2011 10 653 520788 4815408 270 40
14:00:44 1/28/2013 1 28 2013 14 658 520362 4815407 271 40
4:00:49 3/5/2009 3 5 2009 4 634 520822 4815408 269 40
6:00:48 5/1/2011 5 1 2011 6 657 521062 4815409 269 40
10:00:44 4/9/2009 4 9 2009 10 641 520918 4815409 269 40
14:00:53 1/31/2013 1 31 2013 14 675 520258 4815407 271 40
6:00:44 12/24/2010 12 24 2010 6 654 519917 4815406 272 40
20:01:26 3/21/2012 3 21 2012 20 663 519824 4815406 272 40
18:00:56 4/10/2008 4 10 2008 18 634 521178 4815410 269 40
12:00:42 1/20/2012 1 20 2012 12 658 520569 4815408 270 40
16:00:36 3/28/2012 3 28 2012 16 671 520036 4815406 271 40
0:00:27 2/28/2009 2 28 2009 0 635 520702 4815408 270 40
10:00:55 2/5/2013 2 5 2013 10 665 521052 4815410 269 40
16:00:56 12/24/2010 12 24 2010 16 654 519921 4815406 272 40
14:00:56 2/14/2014 2 14 2014 14 914 520799 4815409 270 40
8:00:53 1/1/2011 1 1 2011 8 655 520195 4815407 271 40
14:00:48 12/27/2010 12 27 2010 14 641 520514 4815408 270 40
12:01:14 1/16/2012 1 16 2012 12 658 520551 4815408 270 40
8:00:53 12/4/2010 12 4 2010 8 801 520501 4815408 270 40
0:16:47 4/25/2014 4 25 2014 0 657 521057 4815410 269 40
12:00:17 4/2/2010 4 2 2010 12 657 520495 4815408 270 40
10:00:53 12/15/2010 12 15 2010 10 654 520166 4815407 271 40
2:00:34 3/19/2011 3 19 2011 2 641 521176 4815411 269 40
8:00:54 2/15/2011 2 15 2011 8 653 521024 4815410 269 40
10:00:54 1/15/2011 1 15 2011 10 653 520562 4815409 270 40
22:01:09 12/6/2013 12 6 2013 22 671 520984 4815410 269 40
2:00:55 4/4/2009 4 4 2009 2 641 521241 4815411 268 40
18:00:47 1/25/2009 1 25 2009 18 635 519955 4815407 272 40
6:00:21 3/5/2009 3 5 2009 6 634 520827 4815410 269 40
18:00:32 1/6/2011 1 6 2011 18 653 521130 4815411 269 40
6:00:41 3/17/2012 3 17 2012 6 665 520181 4815408 271 40
10:00:47 12/25/2010 12 25 2010 10 641 520189 4815408 271 40
14:00:42 3/17/2011 3 17 2011 14 659 520156 4815408 271 40
18:00:55 1/25/2010 1 25 2010 18 647 521242 4815411 268 40
10:00:53 2/6/2012 2 6 2012 10 657 520915 4815410 269 40
22:00:53 4/19/2012 4 19 2012 22 674 521026 4815411 269 40
6:00:43 4/7/2011 4 7 2011 6 657 520262 4815408 271 40
10:00:53 2/12/2009 2 12 2009 10 635 520879 4815410 269 40
12:00:42 12/15/2010 12 15 2010 12 654 520166 4815408 271 40
8:00:43 3/16/2013 3 16 2013 8 671 520329 4815409 271 40
16:00:53 2/18/2013 2 18 2013 16 671 519935 4815408 272 40
14:00:54 2/25/2014 2 25 2014 14 914 519839 4815407 272 40
10:00:53 2/15/2013 2 15 2013 10 671 520900 4815411 269 40
12:15:17 1/9/2013 1 9 2013 12 641 520514 4815409 270 40



12:00:41 3/27/2009 3 27 2009 12 641 520556 4815410 270 40
2:00:56 3/30/2010 3 30 2010 2 652 521728 4815413 267 40
14:00:56 3/4/2011 3 4 2011 14 657 520773 4815410 270 40
12:00:49 3/1/2009 3 1 2009 12 634 520816 4815410 270 40
22:00:53 3/28/2014 3 28 2014 22 917 521750 4815413 267 40
2:00:53 3/19/2011 3 19 2011 2 657 521047 4815411 269 40
8:00:53 4/27/2011 4 27 2011 8 665 520484 4815410 270 40
22:00:49 2/23/2014 2 23 2014 22 914 520486 4815410 270 40
22:00:23 1/17/2012 1 17 2012 22 658 520619 4815410 270 40
10:00:24 1/17/2012 1 17 2012 10 658 520382 4815409 271 40
8:00:54 3/16/2011 3 16 2011 8 647 520541 4815410 270 40
0:00:48 3/18/2009 3 18 2009 0 635 520944 4815411 269 40
18:00:53 3/4/2009 3 4 2009 18 634 520817 4815411 269 40
12:00:24 12/1/2011 12 1 2011 12 655 519831 4815408 272 40
14:00:47 3/7/2012 3 7 2012 14 657 520987 4815411 269 40
2:00:33 2/15/2013 2 15 2013 2 671 521250 4815412 268 40
14:00:54 1/27/2013 1 27 2013 14 671 520048 4815409 271 40
14:00:26 3/4/2011 3 4 2011 14 653 520821 4815411 269 40
12:00:36 2/8/2010 2 8 2010 12 646 520691 4815411 270 40
10:00:30 1/16/2012 1 16 2012 10 658 520555 4815410 270 40
18:00:42 1/4/2010 1 4 2010 18 646 521021 4815412 269 40
22:00:54 3/29/2014 3 29 2014 22 917 520874 4815411 269 40
2:00:41 3/10/2009 3 10 2009 2 634 520643 4815411 270 40
0:00:53 1/30/2009 1 30 2009 0 634 520432 4815410 270 40
12:00:42 2/8/2010 2 8 2010 12 641 520272 4815410 271 40
18:00:26 3/27/2009 3 27 2009 18 646 520491 4815410 270 40
12:46:47 1/17/2013 1 17 2013 12 641 520427 4815410 270 40
0:00:50 3/12/2009 3 12 2009 0 635 520751 4815411 270 40
18:00:53 4/12/2011 4 12 2011 18 647 519589 4815408 273 40
18:00:24 2/26/2009 2 26 2009 18 632 520833 4815411 269 40
8:00:47 4/7/2011 4 7 2011 8 657 520252 4815410 271 40
0:00:55 12/19/2010 12 19 2010 0 641 521299 4815413 268 40
22:00:53 2/27/2009 2 27 2009 22 635 520704 4815411 270 40
16:00:34 3/2/2009 3 2 2009 16 634 520430 4815410 270 40
8:00:54 3/29/2011 3 29 2011 8 647 520857 4815412 269 40
12:00:31 1/13/2012 1 13 2012 12 657 520284 4815410 271 40
18:00:35 4/6/2011 4 6 2011 18 667 520530 4815411 270 40
18:00:53 2/3/2012 2 3 2012 18 657 521300 4815413 268 40
14:00:50 12/26/2011 12 26 2011 14 657 520203 4815410 271 40
12:01:12 3/31/2014 3 31 2014 12 914 520803 4815412 270 40
16:00:49 1/4/2010 1 4 2010 16 646 520318 4815410 271 40
4:00:53 4/7/2011 4 7 2011 4 657 520251 4815410 271 40
0:00:38 12/4/2010 12 4 2010 0 641 520762 4815412 270 40
12:00:56 1/4/2011 1 4 2011 12 655 521233 4815413 268 40
4:00:43 4/13/2011 4 13 2011 4 657 520029 4815410 271 40
20:00:54 1/24/2013 1 24 2013 20 675 521296 4815414 268 40
18:02:22 2/20/2012 2 20 2012 18 641 520799 4815412 270 40
2:00:47 12/15/2010 12 15 2010 2 650 521138 4815413 269 40
16:00:55 3/29/2009 3 29 2009 16 639 520924 4815413 269 40
10:00:49 1/8/2012 1 8 2012 10 657 520191 4815410 271 40
0:00:54 3/15/2013 3 15 2013 0 677 520862 4815412 269 40
2:00:53 4/2/2009 4 2 2009 2 637 520902 4815412 269 40
6:00:56 12/30/2010 12 30 2010 6 654 520168 4815410 271 40
10:01:54 2/22/2012 2 22 2012 10 641 520744 4815412 270 40



16:00:44 2/18/2013 2 18 2013 16 658 519917 4815410 272 40
16:00:56 2/16/2012 2 16 2012 16 657 520691 4815412 270 40
10:00:48 12/26/2011 12 26 2011 10 657 520206 4815411 271 40
6:00:25 2/15/2013 2 15 2013 6 658 520829 4815413 269 40
0:00:55 12/29/2010 12 29 2010 0 641 520708 4815412 270 40
14:00:15 2/21/2010 2 21 2010 14 641 520474 4815411 270 40
10:01:31 3/9/2012 3 9 2012 10 641 520915 4815413 269 40
22:01:11 3/17/2009 3 17 2009 22 635 520940 4815413 269 40
10:00:55 1/13/2013 1 13 2013 10 657 520038 4815410 271 40
22:00:48 2/28/2014 2 28 2014 22 914 521135 4815414 269 40
6:00:31 12/2/2009 12 2 2009 6 638 521169 4815414 269 40
18:00:48 12/27/2010 12 27 2010 18 641 521248 4815414 268 40
8:00:48 4/29/2010 4 29 2010 8 657 520464 4815412 270 40
2:00:54 3/6/2012 3 6 2012 2 657 521122 4815414 269 40
4:00:56 2/24/2010 2 24 2010 4 641 521268 4815414 268 40
4:00:53 1/19/2011 1 19 2011 4 654 520416 4815412 270 40
12:00:48 2/11/2014 2 11 2014 12 671 520645 4815412 270 40
12:00:46 3/27/2012 3 27 2012 12 672 520332 4815412 271 40
0:00:23 12/8/2013 12 8 2013 0 671 520806 4815413 270 40
14:00:50 12/26/2011 12 26 2011 14 658 520295 4815412 271 40
6:00:47 3/18/2009 3 18 2009 6 635 520939 4815413 269 40
10:00:54 12/11/2009 12 11 2009 10 646 520042 4815411 271 40
18:00:50 3/18/2013 3 18 2013 18 658 520951 4815414 269 40
0:00:47 1/27/2010 1 27 2010 0 647 521213 4815414 269 40
14:00:42 3/2/2009 3 2 2009 14 634 520234 4815411 271 40
16:00:53 4/18/2013 4 18 2013 16 679 520387 4815412 271 40
12:00:44 1/17/2012 1 17 2012 12 658 520376 4815412 271 40
4:00:47 4/30/2010 4 30 2010 4 640 520918 4815414 269 40
22:00:31 12/14/2010 12 14 2010 22 650 520918 4815414 269 40
0:00:54 3/6/2012 3 6 2012 0 657 521121 4815415 269 40
12:00:26 1/4/2010 1 4 2010 12 647 520524 4815413 270 40
6:00:53 2/27/2010 2 27 2010 6 641 521269 4815415 268 40
14:00:54 12/15/2010 12 15 2010 14 654 520165 4815412 271 40
18:00:50 3/26/2008 3 26 2008 18 631 521293 4815415 268 40
8:00:53 2/11/2009 2 11 2009 8 635 521149 4815415 269 40
6:00:23 1/1/2011 1 1 2011 6 655 520192 4815412 271 40
2:00:56 4/13/2011 4 13 2011 2 657 520026 4815412 271 40
0:00:48 4/20/2012 4 20 2012 0 674 521030 4815415 269 40
11:08:17 2/20/2013 2 20 2013 11 641 520675 4815414 270 40
0:00:42 2/24/2014 2 24 2014 0 914 520480 4815413 270 40
14:00:53 3/11/2013 3 11 2013 14 658 520559 4815413 270 40
12:00:53 1/29/2009 1 29 2009 12 634 520362 4815413 271 40
12:00:49 2/5/2013 2 5 2013 12 665 521076 4815415 269 40
18:00:54 12/12/2010 12 12 2010 18 641 520035 4815412 271 40
8:00:54 1/10/2010 1 10 2010 8 646 521135 4815415 269 40
4:00:24 2/15/2013 2 15 2013 4 658 520811 4815414 270 40
14:00:24 1/20/2012 1 20 2012 14 658 520577 4815414 270 40
2:00:41 3/18/2009 3 18 2009 2 635 520941 4815415 269 40
18:00:49 1/11/2010 1 11 2010 18 646 520874 4815415 269 40
6:00:47 3/26/2011 3 26 2011 6 653 521088 4815415 269 40
10:00:53 4/6/2010 4 6 2010 10 654 520338 4815413 271 40
16:00:53 1/5/2011 1 5 2011 16 641 519937 4815412 272 40
10:00:48 1/15/2013 1 15 2013 10 658 519961 4815412 272 40
10:00:34 4/27/2011 4 27 2011 10 665 520490 4815414 270 40



18:00:43 2/7/2013 2 7 2013 18 657 520576 4815414 270 40
18:00:48 4/6/2011 4 6 2011 18 657 520263 4815413 271 40
18:00:43 1/31/2013 1 31 2013 18 658 520396 4815414 271 40
22:00:47 1/29/2009 1 29 2009 22 634 520432 4815414 270 40
18:00:20 1/25/2009 1 25 2009 18 635 519956 4815412 272 40
14:01:12 2/14/2014 2 14 2014 14 671 520783 4815415 270 40
16:00:47 3/30/2010 3 30 2010 16 639 521155 4815416 269 40
14:00:48 4/9/2010 4 9 2010 14 657 520264 4815414 271 40
10:00:54 4/2/2009 4 2 2009 10 643 520846 4815415 269 40
8:00:53 4/29/2010 4 29 2010 8 640 520324 4815414 271 40
18:01:06 4/16/2011 4 16 2011 18 647 521142 4815416 269 40
10:00:23 1/30/2010 1 30 2010 10 646 520499 4815414 270 40
22:00:54 1/25/2009 1 25 2009 22 635 519954 4815413 272 40
12:00:24 1/15/2013 1 15 2013 12 658 519960 4815413 272 40
22:00:53 11/21/2010 11 21 2010 22 638 520513 4815414 270 40
18:00:45 3/29/2009 3 29 2009 18 647 521382 4815417 268 40
6:00:40 2/25/2014 2 25 2014 6 679 520914 4815416 269 40
10:00:56 1/13/2012 1 13 2012 10 657 520279 4815414 271 40
22:00:54 3/16/2009 3 16 2009 22 639 520805 4815415 270 40
8:00:54 12/26/2010 12 26 2010 8 641 519808 4815412 272 40
2:00:54 1/26/2010 1 26 2010 2 647 521298 4815417 268 40
4:00:53 11/22/2010 11 22 2010 4 638 520511 4815415 270 40
16:00:53 3/30/2012 3 30 2012 16 681 520243 4815414 271 40
10:01:13 3/16/2011 3 16 2011 10 647 520531 4815415 270 40
16:00:44 3/27/2011 3 27 2011 16 650 521030 4815416 269 40
2:00:48 2/4/2012 2 4 2012 2 657 521361 4815417 268 40
10:00:56 12/1/2011 12 1 2011 10 655 519826 4815413 272 40
10:00:48 12/4/2010 12 4 2010 10 650 520509 4815415 270 40
10:00:39 3/5/2012 3 5 2012 10 657 520908 4815416 269 40
4:00:29 1/30/2009 1 30 2009 4 634 520484 4815415 270 40
6:00:53 5/2/2013 5 2 2013 6 657 520557 4815415 270 40
2:00:27 12/9/2013 12 9 2013 2 908 520848 4815416 269 40
10:00:56 12/25/2010 12 25 2010 10 655 520182 4815414 271 40
4:01:06 5/1/2011 5 1 2011 4 657 521068 4815417 269 40
18:00:48 3/8/2009 3 8 2009 18 635 519971 4815413 272 40
4:00:54 4/7/2011 4 7 2011 4 667 520462 4815415 270 40
10:01:12 12/25/2013 12 25 2013 10 658 519841 4815413 272 40
2:00:48 3/4/2009 3 4 2009 2 635 520806 4815416 270 40
2:00:47 2/12/2009 2 12 2009 2 635 521005 4815417 269 40
12:00:41 3/4/2011 3 4 2011 12 654 520718 4815416 270 40
22:00:42 1/25/2010 1 25 2010 22 647 521239 4815418 268 40
2:00:42 4/22/2011 4 22 2011 2 655 521757 4815419 267 40
18:59:25 4/7/2014 4 7 2014 18 657 520701 4815416 270 40
2:00:42 1/5/2010 1 5 2010 2 646 521254 4815418 268 40
6:00:48 4/4/2008 4 4 2008 6 631 521116 4815417 269 40
16:00:55 2/15/2014 2 15 2014 16 671 520557 4815416 270 40
16:00:48 4/21/2010 4 21 2010 16 643 520772 4815417 270 40
6:00:47 3/5/2010 3 5 2010 6 641 521114 4815418 269 40
12:00:30 2/14/2014 2 14 2014 12 914 520796 4815417 270 40
12:00:56 12/5/2010 12 5 2010 12 646 520781 4815417 270 40
0:00:49 3/16/2009 3 16 2009 0 641 520671 4815416 270 40
16:00:55 4/4/2010 4 4 2010 16 647 520087 4815415 271 40
22:00:47 3/15/2011 3 15 2011 22 647 520539 4815416 270 40
0:00:47 11/24/2010 11 24 2010 0 646 521125 4815418 269 40



2:00:26 2/15/2013 2 15 2013 2 658 520812 4815417 270 40
22:00:47 1/28/2010 1 28 2010 22 647 521292 4815418 268 40
4:00:42 3/27/2011 3 27 2011 4 664 521143 4815418 269 40
10:01:11 2/14/2014 2 14 2014 10 914 520762 4815417 270 40
16:01:20 3/4/2014 3 4 2014 16 914 519874 4815414 272 40
10:00:53 2/8/2010 2 8 2010 10 646 520680 4815417 270 40
0:00:48 3/27/2011 3 27 2011 0 664 521137 4815418 269 40
6:00:42 2/18/2011 2 18 2011 6 641 521023 4815418 269 40
14:00:54 3/29/2009 3 29 2009 14 639 520923 4815418 269 40
18:00:56 2/12/2013 2 12 2013 18 657 521124 4815418 269 40
22:00:54 12/7/2010 12 7 2010 22 646 521432 4815419 268 40
16:00:41 2/3/2013 2 3 2013 16 658 520932 4815418 269 40
16:00:53 2/24/2014 2 24 2014 16 914 521195 4815419 269 40
18:01:11 2/13/2010 2 13 2010 18 641 521291 4815419 268 40
8:00:54 2/22/2014 2 22 2014 8 914 520877 4815418 269 40
16:00:47 3/18/2013 3 18 2013 16 658 520950 4815418 269 40
2:00:24 3/27/2011 3 27 2011 2 664 521145 4815419 269 40
8:00:47 2/14/2014 2 14 2014 8 914 520764 4815417 270 40
10:00:56 1/27/2013 1 27 2013 10 671 520073 4815415 271 40
19:10:55 4/10/2014 4 10 2014 19 657 521032 4815418 269 40
22:00:56 12/3/2010 12 3 2010 22 654 521132 4815419 269 40
16:00:41 2/9/2013 2 9 2013 16 658 520223 4815416 271 40
4:00:53 1/26/2010 1 26 2010 4 647 521298 4815419 268 40
14:00:41 4/17/2009 4 17 2009 14 634 520190 4815416 271 40
0:00:53 12/5/2013 12 5 2013 0 671 520864 4815418 269 40
8:00:46 12/19/2010 12 19 2010 8 646 521211 4815419 269 40
2:00:53 12/8/2013 12 8 2013 2 671 520537 4815417 270 40
8:00:26 4/27/2011 4 27 2011 8 654 520500 4815417 270 40
16:00:50 12/5/2010 12 5 2010 16 657 520120 4815416 271 40
4:00:54 2/24/2014 2 24 2014 4 671 520755 4815418 270 40
8:00:44 3/5/2009 3 5 2009 8 634 520825 4815418 269 40
18:00:55 12/10/2010 12 10 2010 18 639 520476 4815417 270 40
10:00:49 2/8/2010 2 8 2010 10 641 520278 4815416 271 40
16:01:11 1/25/2013 1 25 2013 16 671 519937 4815415 272 40
10:00:42 2/20/2013 2 20 2013 10 671 520670 4815418 270 40
6:00:54 2/14/2014 2 14 2014 6 914 520766 4815418 270 40
4:00:41 4/4/2011 4 4 2011 4 653 520254 4815417 271 40
4:00:54 4/9/2011 4 9 2011 4 667 520042 4815416 271 40
22:01:11 3/5/2012 3 5 2012 22 657 521125 4815419 269 40
14:00:54 1/29/2009 1 29 2009 14 634 520364 4815417 271 40
0:00:15 1/26/2009 1 26 2009 0 635 519934 4815416 272 40
16:00:24 1/26/2010 1 26 2010 16 647 520839 4815419 269 40
4:00:47 2/18/2011 2 18 2011 4 641 521028 4815419 269 40
18:00:54 12/9/2013 12 9 2013 18 671 521590 4815421 268 40
6:00:48 4/13/2011 4 13 2011 6 657 520027 4815416 271 40
16:00:56 4/15/2011 4 15 2011 16 657 520083 4815416 271 40
6:00:53 2/24/2014 2 24 2014 6 671 520752 4815419 270 40
12:00:30 12/26/2011 12 26 2011 12 657 520205 4815417 271 40
12:00:41 3/11/2009 3 11 2009 12 635 520744 4815419 270 40
4:00:53 12/20/2010 12 20 2010 4 655 521249 4815420 268 40
10:00:54 12/27/2011 12 27 2011 10 657 520166 4815417 271 40
18:00:56 2/15/2011 2 15 2011 18 647 520707 4815419 270 40
4:00:53 2/12/2009 2 12 2009 4 635 521004 4815420 269 40
22:00:54 3/4/2009 3 4 2009 22 634 520807 4815419 270 40



0:00:55 3/19/2011 3 19 2011 0 641 521173 4815420 269 40
8:00:53 4/14/2012 4 14 2012 8 672 520462 4815418 270 40
4:00:51 3/5/2010 3 5 2010 4 641 521117 4815420 269 40
8:00:54 2/21/2013 2 21 2013 8 665 520279 4815417 271 40
4:00:41 3/16/2011 3 16 2011 4 647 520531 4815418 270 40
11:50:47 4/29/2013 4 29 2013 11 657 520474 4815418 270 40
16:00:56 1/4/2012 1 4 2012 16 657 519823 4815416 272 40
2:00:26 3/5/2009 3 5 2009 2 635 520760 4815419 270 40
14:00:44 1/26/2010 1 26 2010 14 647 520842 4815419 269 40
8:00:54 2/12/2009 2 12 2009 8 635 521002 4815420 269 40
6:02:19 4/29/2010 4 29 2010 6 654 520879 4815420 269 40
10:01:23 3/5/2012 3 5 2012 10 641 520907 4815420 269 40
18:00:47 1/9/2010 1 9 2010 18 646 521034 4815420 269 40
14:00:30 1/15/2012 1 15 2012 14 658 520360 4815418 271 40
2:00:24 3/12/2009 3 12 2009 2 635 520749 4815419 270 40
16:00:53 12/7/2010 12 7 2010 16 657 520120 4815417 271 40
6:00:56 4/4/2011 4 4 2011 6 653 520253 4815418 271 40
8:01:09 3/1/2011 3 1 2011 8 647 520749 4815419 270 40
22:00:23 4/3/2009 4 3 2009 22 637 520795 4815420 270 40
18:00:48 4/5/2010 4 5 2010 18 801 520473 4815419 270 40
12:00:44 4/9/2010 4 9 2010 12 657 520262 4815418 271 40
8:00:35 2/16/2013 2 16 2013 8 658 521202 4815421 269 40
18:00:43 1/4/2012 1 4 2012 18 657 519616 4815416 272 40
22:00:44 1/19/2012 1 19 2012 22 658 519927 4815417 272 40
18:00:41 3/11/2013 3 11 2013 18 677 520588 4815419 270 40
16:00:48 4/6/2011 4 6 2011 16 657 520264 4815418 271 40
4:00:31 3/18/2009 3 18 2009 4 635 520938 4815420 269 40
8:00:54 3/24/2012 3 24 2012 8 672 520374 4815419 271 40
20:00:33 1/19/2012 1 19 2012 20 658 519931 4815417 272 40
12:00:19 1/26/2010 1 26 2010 12 647 520848 4815420 269 40
14:00:44 2/23/2014 2 23 2014 14 679 520475 4815419 270 40
0:00:35 3/24/2009 3 24 2009 0 641 520236 4815418 271 40
8:00:54 3/18/2009 3 18 2009 8 635 520938 4815421 269 40
2:00:53 4/13/2008 4 13 2008 2 634 521122 4815421 269 40
8:00:12 4/14/2008 4 14 2008 8 634 520893 4815421 269 40
14:00:53 2/15/2011 2 15 2011 14 647 520725 4815420 270 40
12:01:11 2/14/2014 2 14 2014 12 671 520782 4815421 270 40
4:00:19 12/8/2013 12 8 2013 4 671 520536 4815420 270 40
4:00:41 4/13/2008 4 13 2008 4 634 521118 4815422 269 40
6:00:41 4/11/2008 4 11 2008 6 634 521132 4815422 269 40
10:00:53 4/27/2011 4 27 2011 10 654 520500 4815420 270 40
0:00:47 4/4/2009 4 4 2009 0 637 520793 4815421 270 40
8:00:48 1/31/2013 1 31 2013 8 671 519496 4815417 273 40
6:00:47 12/4/2010 12 4 2010 6 653 521239 4815422 268 40
22:00:50 12/9/2010 12 9 2010 22 655 521239 4815422 268 40
2:00:55 3/24/2009 3 24 2009 2 641 520236 4815419 271 40
6:00:55 3/7/2010 3 7 2010 6 633 521091 4815422 269 40
12:00:29 2/21/2014 2 21 2014 12 914 520420 4815420 270 40
2:00:54 4/20/2012 4 20 2012 2 672 521142 4815422 269 40
12:00:43 3/18/2011 3 18 2011 12 653 520003 4815419 272 40
6:00:53 4/12/2008 4 12 2008 6 634 521123 4815422 269 40
6:00:35 3/15/2009 3 15 2009 6 635 520573 4815421 270 40
4:00:50 4/11/2008 4 11 2008 4 634 521132 4815423 269 40
22:01:24 1/4/2010 1 4 2010 22 646 521110 4815423 269 40



10:00:39 1/9/2012 1 9 2012 10 657 520555 4815421 270 40
14:00:47 4/2/2010 4 2 2010 14 654 520523 4815421 270 40
14:00:43 2/1/2013 2 1 2013 14 658 520780 4815422 270 40
6:00:56 2/21/2013 2 21 2013 6 665 520290 4815420 271 40
6:00:48 4/13/2008 4 13 2008 6 634 521117 4815423 269 40
12:00:54 1/30/2010 1 30 2010 12 646 520484 4815421 270 40
8:00:47 4/7/2011 4 7 2011 8 667 520459 4815421 270 40
10:00:54 1/26/2010 1 26 2010 10 647 520846 4815422 269 40
8:00:41 12/30/2010 12 30 2010 8 654 520200 4815420 271 40
10:01:17 2/5/2013 2 5 2013 10 658 521089 4815423 269 40
4:00:47 4/12/2008 4 12 2008 4 634 521126 4815423 269 40
12:00:50 1/9/2012 1 9 2012 12 657 520523 4815421 270 40
2:00:53 4/4/2011 4 4 2011 2 653 520252 4815421 271 40
2:00:42 3/15/2011 3 15 2011 2 653 521183 4815423 269 40
18:00:53 4/7/2010 4 7 2010 18 656 520907 4815423 269 40
10:00:48 4/14/2008 4 14 2008 10 634 520526 4815421 270 40
8:00:54 3/18/2011 3 18 2011 8 647 520653 4815422 270 40
4:00:53 3/5/2010 3 5 2010 4 646 521116 4815423 269 40
2:00:42 12/29/2010 12 29 2010 2 641 520693 4815422 270 40
16:00:28 3/28/2012 3 28 2012 16 674 520041 4815420 271 40
12:00:54 4/1/2009 4 1 2009 12 643 521001 4815423 269 40
18:00:55 2/18/2013 2 18 2013 18 671 519929 4815420 272 40
4:00:56 12/26/2011 12 26 2011 4 657 520081 4815420 271 40
6:00:53 3/16/2011 3 16 2011 6 647 520530 4815422 270 40
14:00:54 12/7/2010 12 7 2010 14 657 520118 4815420 271 40
22:00:45 2/13/2013 2 13 2013 22 658 521167 4815424 269 40
16:00:42 4/17/2009 4 17 2009 16 634 520192 4815421 271 40
10:00:41 12/16/2010 12 16 2010 10 655 520166 4815421 271 40
10:01:19 2/13/2010 2 13 2010 10 641 520993 4815423 269 40
2:00:42 12/26/2011 12 26 2011 2 657 520088 4815421 271 40
4:00:53 2/20/2011 2 20 2011 4 647 521242 4815424 268 40
22:00:54 2/9/2009 2 9 2009 22 635 520195 4815421 271 40
18:00:55 2/28/2011 2 28 2011 18 654 521123 4815424 269 40
6:00:55 4/7/2011 4 7 2011 6 667 520460 4815422 270 40
12:00:56 12/16/2010 12 16 2010 12 655 520164 4815421 271 40
14:00:52 2/5/2013 2 5 2013 14 665 521062 4815424 269 40
0:00:55 11/25/2010 11 25 2010 0 647 520734 4815423 270 40
8:00:50 3/28/2009 3 28 2009 8 640 520807 4815423 270 40
10:00:57 12/17/2010 12 17 2010 10 655 520168 4815421 271 40
10:00:42 12/28/2010 12 28 2010 10 657 520741 4815423 270 40
14:00:33 1/15/2011 1 15 2011 14 653 521001 4815424 269 40
10:00:47 4/2/2009 4 2 2009 10 637 520944 4815424 269 40
10:00:47 4/15/2012 4 15 2012 10 672 520454 4815422 270 40
2:01:11 11/24/2010 11 24 2010 2 646 521173 4815424 269 40
10:00:14 3/30/2012 3 30 2012 10 681 520457 4815422 270 40
10:00:42 2/19/2013 2 19 2013 10 658 520149 4815421 271 40
22:00:42 2/11/2009 2 11 2009 22 635 521001 4815424 269 40
18:00:12 11/21/2010 11 21 2010 18 638 520266 4815422 271 40
22:00:42 4/5/2008 4 5 2008 22 631 521202 4815425 269 40
6:00:43 1/26/2010 1 26 2010 6 647 521241 4815425 268 40
0:00:47 11/19/2010 11 19 2010 0 654 521776 4815427 267 40
10:00:47 12/5/2010 12 5 2010 10 646 520779 4815423 270 40
18:00:31 3/14/2011 3 14 2011 18 653 521191 4815425 269 40
18:00:54 12/10/2010 12 10 2010 18 639 520474 4815423 270 40



14:00:08 3/1/2009 3 1 2009 14 634 520799 4815424 270 40
10:00:53 1/6/2013 1 6 2013 10 657 520472 4815423 270 40
2:00:43 3/6/2012 3 6 2012 2 658 521085 4815425 269 40
2:00:41 12/28/2010 12 28 2010 2 657 521091 4815425 269 40
2:00:49 3/7/2010 3 7 2010 2 633 521091 4815425 269 40
10:00:50 3/5/2009 3 5 2009 10 635 520761 4815424 270 40
6:00:54 12/15/2010 12 15 2010 6 650 521128 4815425 269 40
10:00:48 2/13/2009 2 13 2009 10 635 520719 4815424 270 40
6:00:29 2/12/2009 2 12 2009 6 635 521004 4815425 269 40
10:00:41 3/26/2011 3 26 2011 10 650 520514 4815423 270 40
0:00:41 3/15/2009 3 15 2009 0 635 520570 4815424 270 40
14:00:56 12/19/2010 12 19 2010 14 646 520729 4815424 270 40
16:00:53 4/23/2010 4 23 2010 16 657 520280 4815423 271 40
16:00:42 2/21/2011 2 21 2011 16 647 520568 4815424 270 40
12:00:54 2/18/2014 2 18 2014 12 671 521119 4815426 269 40
2:00:53 11/21/2010 11 21 2010 2 654 521049 4815425 269 40
15:00:43 4/9/2010 4 9 2010 15 801 520490 4815424 270 40
2:00:53 3/28/2009 3 28 2009 2 643 521260 4815426 268 40
4:00:55 4/22/2011 4 22 2011 4 655 521758 4815428 267 40
22:53:55 12/19/2012 12 19 2012 22 641 520169 4815423 271 40
8:00:31 12/4/2010 12 4 2010 8 650 520553 4815424 270 40
18:00:44 4/3/2011 4 3 2011 18 653 519699 4815422 272 40
18:00:54 2/28/2011 2 28 2011 18 646 521250 4815426 268 40
16:00:16 1/26/2010 1 26 2010 16 646 520808 4815425 270 40
12:00:41 11/21/2010 11 21 2010 12 801 520162 4815423 271 40
16:00:49 3/5/2014 3 5 2014 16 914 520817 4815425 269 40
8:00:41 1/16/2012 1 16 2012 8 658 521012 4815426 269 40
18:00:41 2/6/2010 2 6 2010 18 646 520753 4815425 270 40
10:00:47 2/13/2011 2 13 2011 10 647 520925 4815426 269 40
18:00:47 2/18/2013 2 18 2013 18 658 519912 4815423 272 40
16:00:41 3/1/2009 3 1 2009 16 634 520785 4815426 270 40
6:00:54 1/13/2012 1 13 2012 6 657 520232 4815424 271 40
4:00:49 3/15/2009 3 15 2009 4 635 520571 4815425 270 40
12:00:53 1/15/2012 1 15 2012 12 663 520512 4815425 270 40
14:00:24 12/26/2010 12 26 2010 14 655 520128 4815424 271 40
0:00:56 3/28/2014 3 28 2014 0 917 521554 4815428 268 40
12:00:41 1/23/2009 1 23 2009 12 634 520783 4815426 270 40
12:00:54 11/21/2010 11 21 2010 12 638 520166 4815424 271 40
0:00:24 4/1/2009 4 1 2009 0 639 520270 4815424 271 40
18:00:50 1/7/2009 1 7 2009 18 632 521046 4815427 269 40
8:00:42 4/16/2008 4 16 2008 8 631 521117 4815427 269 40
6:00:55 12/6/2013 12 6 2013 6 671 520519 4815425 270 40
10:00:49 12/16/2013 12 16 2013 10 658 519836 4815423 272 40
18:00:54 4/5/2010 4 5 2010 18 656 520251 4815425 271 40
14:00:44 3/14/2009 3 14 2009 14 641 520668 4815426 270 40
6:00:53 11/24/2010 11 24 2010 6 647 520891 4815427 269 40
8:00:23 4/29/2010 4 29 2010 8 654 520330 4815425 271 40
16:00:41 4/15/2010 4 15 2010 16 656 520307 4815425 271 40
10:00:54 2/18/2013 2 18 2013 10 657 520671 4815426 270 40
18:00:47 12/18/2010 12 18 2010 18 641 521250 4815428 268 40
0:00:54 12/22/2011 12 22 2011 0 657 521151 4815427 269 40
22:00:50 3/31/2009 3 31 2009 22 639 520271 4815425 271 40
0:00:50 1/26/2010 1 26 2010 0 647 521315 4815428 268 40
18:00:42 4/3/2011 4 3 2011 18 653 519797 4815423 272 40



4:00:44 12/22/2011 12 22 2011 4 657 521248 4815428 268 40
22:00:41 12/14/2010 12 14 2010 22 654 520497 4815426 270 40
14:00:53 3/4/2011 3 4 2011 14 654 520723 4815426 270 40
6:00:48 12/22/2011 12 22 2011 6 657 521245 4815428 268 40
18:00:36 4/13/2011 4 13 2011 18 647 519812 4815424 272 40
8:00:53 3/31/2014 3 31 2014 8 917 520650 4815426 270 40
22:00:55 2/3/2012 2 3 2012 22 657 521249 4815428 268 40
22:00:41 1/7/2009 1 7 2009 22 632 521046 4815428 269 40
8:00:53 1/26/2010 1 26 2010 8 647 521246 4815428 268 40
10:00:26 2/3/2013 2 3 2013 10 658 520284 4815425 271 40
8:00:37 1/13/2012 1 13 2012 8 657 520234 4815425 271 40
12:00:53 2/17/2014 2 17 2014 12 671 520903 4815427 269 40
2:00:37 2/5/2009 2 5 2009 2 634 520691 4815427 270 40
12:01:11 3/10/2011 3 10 2011 12 654 521132 4815428 269 40
0:22:48 3/11/2013 3 11 2013 0 641 520672 4815427 270 40
16:00:47 12/5/2010 12 5 2010 16 653 520599 4815427 270 40
16:00:15 2/3/2010 2 3 2010 16 641 520360 4815426 271 40
22:00:53 4/1/2011 4 1 2011 22 654 520936 4815428 269 40
10:00:36 1/6/2011 1 6 2011 10 653 520155 4815426 271 40
4:00:53 12/22/2010 12 22 2010 4 641 519988 4815425 272 40
14:00:50 2/3/2010 2 3 2010 14 641 520372 4815426 271 40
12:00:53 2/25/2010 2 25 2010 12 641 520837 4815428 269 40
2:01:18 3/6/2012 3 6 2012 2 641 521131 4815429 269 40
2:00:21 3/15/2009 3 15 2009 2 635 520566 4815427 270 40
4:00:53 1/21/2012 1 21 2012 4 657 519921 4815425 272 40
16:00:47 2/15/2012 2 15 2012 16 657 520804 4815428 270 40
4:00:23 3/7/2010 3 7 2010 4 633 521095 4815429 269 40
6:00:24 4/16/2008 4 16 2008 6 631 521115 4815429 269 40
4:01:12 4/9/2010 4 9 2010 4 656 521765 4815431 267 40
22:00:42 2/12/2013 2 12 2013 22 671 521056 4815429 269 40
6:00:36 2/16/2013 2 16 2013 6 658 521203 4815429 269 40
18:00:41 3/31/2009 3 31 2009 18 639 520270 4815427 271 40
1:43:12 3/21/2014 3 21 2014 1 657 520939 4815429 269 40
8:00:50 12/22/2011 12 22 2011 8 657 521248 4815430 268 40
12:31:23 1/2/2014 1 2 2014 12 657 520022 4815426 271 40
14:00:48 3/14/2013 3 14 2013 14 671 520253 4815427 271 40
10:00:38 2/19/2009 2 19 2009 10 635 521047 4815429 269 40
6:00:47 3/4/2009 3 4 2009 6 635 520779 4815429 270 40
8:00:48 3/8/2009 3 8 2009 8 635 520329 4815427 271 40
10:00:47 3/27/2008 3 27 2008 10 632 520807 4815429 270 40
1:04:58 2/11/2014 2 11 2014 1 657 520331 4815427 271 40
0:01:19 2/13/2013 2 13 2013 0 671 521059 4815430 269 40
23:45:11 1/1/2013 1 1 2013 23 641 520314 4815427 271 40
12:00:47 12/17/2010 12 17 2010 12 655 520168 4815427 271 40
12:00:35 12/4/2010 12 4 2010 12 641 520166 4815427 271 40
12:00:48 2/20/2013 2 20 2013 12 671 520356 4815428 271 40
12:00:48 2/3/2012 2 3 2012 12 657 521146 4815430 269 40
2:00:42 12/29/2010 12 29 2010 2 650 521304 4815431 268 40
6:00:53 2/7/2012        2       7       2012    6       657     521013  4815430 269     40
10:00:41        11/21/2010      11      21      2010    10      654     520218  4815428 271     40
14:00:42        1/16/2013       1       16      2013    14      658     520322  4815428 271     40
22:00:56        3/23/2012       3       23      2012    22      663     520339  4815428 271     40
22:00:56        1/9/2010        1       9       2010    22      646     521036  4815430 269     40
22:00:42        4/12/2008       4       12      2008    22      634     521167  4815431 269     40



0:00:43 4/7/2008        4       7       2008    0       636     521245  4815431 268     40
14:00:53        2/9/2010        2       9       2010    14      641     520947  4815430 269     40
0:00:12 2/12/2009       2       12      2009    0       635     520987  4815430 269     40
4:00:48 2/5/2009        2       5       2009    4       634     520690  4815429 270     40
6:00:49 4/20/2011       4       20      2011    6       657     521591  4815432 268     40
8:00:45 4/2/2010        4       2       2010    8       643     520019  4815428 271     40
10:01:12        12/21/2010      12      21      2010    10      655     520062  4815428 271     40
6:00:54 2/5/2012        2       5       2012    6       657     521016  4815431 269     40
8:00:55 4/21/2010       4       21      2010    8       656     520483  4815429 270     40
18:00:52        3/27/2009       3       27      2009    18      641     521247  4815432 268     40
18:00:55        1/26/2010       1       26      2010    18      647     521140  4815431 269     40
16:00:53        4/1/2009        4       1       2009    16      637     521197  4815432 269     40
6:00:54 12/29/2010      12      29      2010    6       650     521308  4815432 268     40
7:28:23 2/17/2014       2       17      2014    7       657     521209  4815432 269     40
22:00:54        12/27/2010      12      27      2010    22      641     521254  4815432 268     40
22:00:48        3/20/2014       3       20      2014    22      914     521009  4815431 269     40
20:00:54        12/31/2011      12      31      2011    20      657     521057  4815431 269     40
18:01:45        12/21/2010      12      21      2010    18      641     519977  4815428 272     40
10:00:54        4/2/2009        4       2       2009    10      640     520764  4815430 270     40
4:00:37 4/20/2012       4       20      2012    4       672     521320  4815432 268     40
14:00:21        3/7/2009        3       7       2009    14      635     520265  4815429 271     40
0:00:53 4/5/2008        4       5       2008    0       637     521298  4815432 268     40
6:00:53 4/9/2010        4       9       2010    6       656     521768  4815434 267     40
6:00:20 4/5/2008        4       5       2008    6       637     521296  4815432 268     40
2:00:53 2/24/2014       2       24      2014    2       671     520703  4815431 270     40
18:01:24        12/23/2010      12      23      2010    18      654     519928  4815428 272     40
6:00:48 3/30/2014       3       30      2014    6       914     520430  4815430 270     40
8:00:47 2/5/2009        2       5       2009    8       634     520690  4815431 270     40
8:01:18 12/22/2010      12      22      2010    8       641     519979  4815429 272     40
2:00:56 3/9/2010        3       9       2010    2       646     521145  4815432 269     40
4:00:42 3/9/2010        3       9       2010    4       646     521148  4815432 269     40
16:00:27        1/26/2013       1       26      2013    16      671     519926  4815429 272     40
14:00:50        4/13/2013       4       13      2013    14      671     520456  4815430 270     40
2:00:48 12/18/2010      12      18      2010    2       653     519805  4815428 272     40
0:00:55 1/27/2013       1       27      2013    0       671     519924  4815429 272     40
7:43:53 4/20/2014       4       20      2014    7       657     520562  4815431 270     40
18:00:53        2/11/2009       2       11      2009    18      635     521005  4815432 269     40
2:00:54 4/5/2008        4       5       2008    2       637     521296  4815433 268     40
0:00:56 2/24/2014       2       24      2014    0       671     520698  4815431 270     40
6:00:47 12/22/2010      12      22      2010    6       641     519981  4815429 272     40
6:00:22 2/11/2009       2       11      2009    6       635     521144  4815433 269     40
10:01:42        1/23/2013       1       23      2013    10      657     520173  4815430 271     40
16:00:49        12/1/2011       12      1       2011    16      655     519806  4815429 272     40
2:00:34 12/22/2011      12      22      2011    2       657     521155  4815433 269     40
8:01:11 2/7/2012        2       7       2012    8       657     521022  4815433 269     40
0:00:55 4/2/2014        4       2       2014    0       914     520566  4815431 270     40
4:00:54 3/15/2011 3 15 2011 4 653 521193 4815433 269 40
10:00:47 2/14/2014 2 14 2014 10 671 520842 4815432 269 40
22:00:42 3/29/2014 3 29 2014 22 914 520673 4815432 270 40
12:00:31 2/3/2010 2 3 2010 12 641 520383 4815431 271 40
2:00:50 12/24/2010 12 24 2010 2 654 519920 4815429 272 40
0:00:53 2/5/2009 2 5 2009 0 634 520688 4815432 270 40
22:00:48 2/23/2014 2 23 2014 22 671 520699 4815432 270 40
14:00:48 3/24/2012 3 24 2012 14 674 519986 4815430 272 40



4:00:50 4/16/2008 4 16 2008 4 631 521114 4815433 269 40
14:00:56 3/24/2011 3 24 2011 14 641 520333 4815431 271 40
6:00:55 12/7/2013 12 7 2013 6 671 520920 4815433 269 40
10:00:53 2/5/2012 2 5 2012 10 657 521009 4815433 269 40
2:00:38 2/13/2013 2 13 2013 2 671 521057 4815433 269 40
23:41:24 12/31/2012 12 31 2012 23 641 519946 4815430 272 40
8:00:56 12/29/2010 12 29 2010 8 650 521305 4815434 268 40
18:00:53 3/19/2009 3 19 2009 18 635 520471 4815432 270 40
14:00:39 2/28/2009 2 28 2009 14 635 521139 4815434 269 40
8:00:53 3/4/2009 3 4 2009 8 635 520778 4815433 270 40
10:00:56 2/5/2013 2 5 2013 10 657 520951 4815433 269 40
6:42:50 4/3/2014 4 3 2014 6 657 520201 4815431 271 40
12:00:50 1/8/2010 1 8 2010 12 646 520483 4815432 270 40
8:00:53 12/6/2010 12 6 2010 8 646 521008 4815434 269 40
2:00:54 12/13/2010 12 13 2010 2 641 520379 4815432 271 40
8:00:54 2/16/2013 2 16 2013 8 665 521147 4815434 269 40
12:00:50 1/27/2010 1 27 2010 12 646 520574 4815433 270 40
4:00:54 2/20/2009 2 20 2009 4 635 520862 4815434 269 40
4:00:41 3/5/2009 3 5 2009 4 635 520761 4815433 270 40
22:00:43 3/31/2011 3 31 2011 22 801 521127 4815434 269 40
4:00:51 3/5/2010 3 5 2010 4 633 521020 4815434 269 40
2:00:56 3/9/2014 3 9 2014 2 909 521170 4815435 269 40
6:00:23 2/18/2011 2 18 2011 6 653 521012 4815434 269 40
8:00:42 4/12/2013 4 12 2013 8 671 520161 4815432 271 40
2:00:41 4/2/2011 4 2 2011 2 654 520936 4815434 269 40
10:00:47 2/4/2012 2 4 2012 10 657 521128 4815435 269 40
8:00:42 3/5/2009 3 5 2009 8 635 520773 4815434 270 40
9:00:49 4/6/2010 4 6 2010 9 801 520336 4815432 271 40
8:00:55 2/22/2014 2 22 2014 8 679 520875 4815434 269 40
8:00:53 2/19/2009 2 19 2009 8 635 521064 4815435 269 40
8:00:54 2/5/2012 2 5 2012 8 657 521016 4815435 269 40
4:01:12 12/29/2010 12 29 2010 4 650 521304 4815435 268 40
2:00:47 2/19/2009 2 19 2009 2 635 521067 4815435 269 40
6:00:54 1/20/2013 1 20 2013 6 675 521330 4815436 268 40
8:00:55 4/2/2011 4 2 2011 8 657 520088 4815432 271 40
4:00:26 3/31/2011 3 31 2011 4 659 520932 4815434 269 40
0:00:54 4/16/2011 4 16 2011 0 647 521748 4815437 267 40
6:00:37 1/27/2013 1 27 2013 6 671 519922 4815431 272 40
18:00:48 4/15/2011 4 15 2011 18 647 520241 4815432 271 40
12:00:54 1/20/2012 1 20 2012 12 657 520710 4815434 270 40
4:00:54 3/29/2009 3 29 2009 4 647 521068 4815435 269 40
18:00:43 12/5/2010 12 5 2010 18 657 519852 4815431 272 40
8:00:44 3/25/2012 3 25 2012 8 673 520095 4815432 271 40
14:00:53 2/10/2014 2 10 2014 14 914 520724 4815434 270 40
2:00:53 3/16/2012 3 16 2012 2 665 520911 4815435 269 40
12:01:23 4/15/2011 4 15 2011 12 657 520076 4815432 271 40
6:00:53 3/29/2009 3 29 2009 6 647 521070 4815435 269 40
14:00:43 4/9/2010 4 9 2010 14 656 520500 4815434 270 40
2:00:47 2/5/2012 2 5 2012 2 657 521017 4815435 269 40
6:00:41 12/22/2010 12 22 2010 6 654 519934 4815432 272 40
22:00:54 12/12/2010 12 12 2010 22 641 520391 4815434 271 40
4:00:56 4/20/2012 4 20 2012 4 674 521447 4815437 268 40
19:18:25 3/13/2014 3 13 2014 19 657 520289 4815433 271 40
18:08:55 1/7/2013 1 7 2013 18 641 520405 4815434 271 40



10:00:51 4/30/2011 4 30 2011 10 657 520236 4815433 271 40
4:00:29 12/18/2010 12 18 2010 4 653 519646 4815431 272 40
0:00:54 4/20/2012 4 20 2012 0 672 521024 4815436 269 40
18:00:23 12/23/2010 12 23 2010 18 654 519915 4815432 272 40
14:00:56 3/28/2012 3 28 2012 14 674 520014 4815433 271 40
6:05:11 3/7/2013 3 7 2013 6 641 521035 4815436 269 40
2:00:49 4/4/2008 4 4 2008 2 631 521242 4815437 268 40
22:00:53 4/19/2012 4 19 2012 22 672 521022 4815436 269 40
2:00:54 12/26/2010 12 26 2010 2 655 519806 4815432 272 40
6:00:56 3/28/2011 3 28 2011 6 657 521062 4815436 269 40
2:00:54 4/28/2014 4 28 2014 2 908 521777 4815439 267 40
6:00:48 2/5/2009 2 5 2009 6 634 520689 4815435 270 40
14:00:54 1/26/2010 1 26 2010 14 646 520839 4815436 269 40
6:00:13 4/9/2011 4 9 2011 6 667 520033 4815433 271 40
6:00:41 3/5/2010 3 5 2010 6 633 521023 4815436 269 40
6:00:53 3/1/2011 3 1 2011 6 657 520713 4815435 270 40
8:00:54 2/17/2012 2 17 2012 8 657 520786 4815436 270 40
12:00:08 4/14/2008 4 14 2008 12 634 520524 4815435 270 40
14:00:46 4/18/2008 4 18 2008 14 632 520473 4815435 270 40
8:00:48 12/22/2010 12 22 2010 8 654 519929 4815433 272 40
6:00:48 3/5/2009 3 5 2009 6 635 520770 4815436 270 40
0:01:12 12/13/2010 12 13 2010 0 641 520381 4815435 271 40
22:00:53 3/15/2009 3 15 2009 22 635 520830 4815436 269 40
8:00:14 4/5/2008 4 5 2008 8 631 521013 4815437 269 40
5:57:12 5/1/2013 5 1 2013 5 657 520844 4815436 269 40
4:00:54 2/12/2011 2 12 2011 4 653 521013 4815437 269 40
0:00:39 3/24/2012 3 24 2012 0 663 520339 4815435 271 40
10:00:33 2/21/2013 2 21 2013 10 658 520376 4815435 271 40
4:00:41 12/13/2010 12 13 2010 4 641 520384 4815435 271 40
16:01:12 2/24/2011 2 24 2011 16 641 520751 4815436 270 40
4:00:57 2/18/2011 2 18 2011 4 653 521016 4815437 269 40
14:00:53 1/20/2012 1 20 2012 14 657 520699 4815436 270 40
0:00:49 3/5/2009 3 5 2009 0 635 520763 4815436 270 40
0:00:41 4/1/2011 4 1 2011 0 801 521125 4815437 269 40
10:00:49 2/3/2010 2 3 2010 10 641 520383 4815435 271 40
2:00:42 3/19/2014 3 19 2014 2 909 521032 4815437 269 40
20:00:47 2/3/2012 2 3 2012 20 657 521252 4815438 268 40
4:00:41 1/20/2013 1 20 2013 4 675 521333 4815438 268 40
8:00:44 12/2/2009 12 2 2009 8 638 520315 4815435 271 40
2:00:41 2/11/2009 2 11 2009 2 635 521133 4815437 269 40
14:01:23 1/13/2012 1 13 2012 14 657 520290 4815435 271 40
10:00:44 3/2/2009 3 2 2009 10 634 520702 4815436 270 40
12:00:53 2/5/2013 2 5 2013 12 671 521092 4815437 269 40
14:00:32 2/25/2010 2 25 2010 14 641 520835 4815437 269 40
10:00:50 3/8/2009 3 8 2009 10 635 520350 4815435 271 40
22:00:32 3/27/2009 3 27 2009 22 643 521283 4815438 268 40
4:00:53 2/5/2012 2 5 2012 4 657 521016 4815437 269 40
8:00:54 1/9/2010 1 9 2010 8 646 521205 4815438 269 40
22:00:50 12/16/2010 12 16 2010 22 646 521137 4815438 269 40
4:01:12 3/18/2009 3 18 2009 4 638 520943 4815437 269 40
6:00:53 12/13/2010 12 13 2010 6 641 520376 4815436 271 40
14:00:39 2/11/2010 2 11 2010 14 641 520317 4815435 271 40
2:00:47 3/30/2014 3 30 2014 2 914 520673 4815437 270 40
22:00:36 3/4/2009 3 4 2009 22 635 520758 4815437 270 40



12:00:42 1/8/2012 1 8 2012 12 657 520177 4815435 271 40
14:00:48 2/8/2010 2 8 2010 14 641 520313 4815436 271 40
0:00:42 3/28/2009 3 28 2009 0 643 521286 4815439 268 40
0:00:55 1/26/2013 1 26 2013 0 671 519841 4815434 272 40
14:00:42 1/27/2010 1 27 2010 14 646 520569 4815436 270 40
4:00:53 1/27/2010 1 27 2010 4 647 521328 4815439 268 40
14:01:12 3/29/2009 3 29 2009 14 647 521101 4815438 269 40
16:00:32 1/15/2012 1 15 2012 16 665 520533 4815437 270 40
18:00:15 3/28/2014 3 28 2014 18 917 520937 4815438 269 40
6:00:48 3/18/2009 3 18 2009 6 638 520940 4815438 269 40
14:00:54 3/24/2011 3 24 2011 14 657 520402 4815436 271 40
8:00:50 3/21/2013 3 21 2013 8 663 520486 4815437 270 40
2:00:54 4/2/2009 4 2 2009 2 647 520817 4815438 269 40
22:00:41 12/28/2010 12 28 2010 22 641 520698 4815437 270 40
2:00:41 2/19/2012 2 19 2012 2 657 520814 4815438 270 40
4:00:47 3/28/2011 3 28 2011 4 657 521057 4815439 269 40
2:00:47 3/18/2009 3 18 2009 2 638 520938 4815438 269 40
12:00:54 3/28/2014 3 28 2014 12 914 520312 4815436 271 40
4:00:53 1/14/2011 1 14 2011 4 653 520530 4815437 270 40
22:00:54 3/30/2009 3 30 2009 22 637 521037 4815439 269 40
2:00:53 3/25/2011 3 25 2011 2 641 520694 4815438 270 40
22:00:53 2/27/2009 2 27 2009 22 634 520733 4815438 270 40
2:00:47 4/20/2012 4 20 2012 2 665 521165 4815439 269 40
10:00:47 3/11/2013 3 11 2013 10 671 520635 4815437 270 40
4:00:54 3/8/2014 3 8 2014 4 914 521019 4815439 269 40
0:00:53 3/30/2014 3 30 2014 0 914 520672 4815438 270 40
12:00:36 4/1/2009 4 1 2009 12 637 521072 4815439 269 40
14:01:11 2/1/2013 2 1 2013 14 675 520824 4815438 269 40
18:00:56 2/5/2010 2 5 2010 18 641 520169 4815436 271 40
18:00:42 2/5/2010 2 5 2010 18 641 520164 4815436 271 40
18:00:54 4/16/2009 4 16 2009 18 634 521166 4815439 269 40
8:00:43 3/12/2013 3 12 2013 8 671 520926 4815439 269 40
8:00:47 3/1/2011 3 1 2011 8 657 520714 4815438 270 40
6:00:48 2/14/2014 2 14 2014 6 671 520843 4815439 269 40
18:01:18 1/6/2011 1 6 2011 18 653 521188 4815440 269 40
18:00:20 3/9/2011 3 9 2011 18 647 519816 4815436 272 40
22:00:15 4/4/2008 4 4 2008 22 637 521292 4815440 268 40
8:00:55 3/18/2012 3 18 2012 8 665 520880 4815439 269 40
2:00:48 5/10/2008 5 10 2008 2 634 520646 4815438 270 40
8:02:21 4/9/2010 4 9 2010 8 646 521114 4815440 269 40
18:01:49 12/18/2010 12 18 2010 18 641 521286 4815440 268 40
10:00:42 3/1/2009 3 1 2009 10 634 520932 4815439 269 40
8:00:56 4/16/2010 4 16 2010 8 643 520322 4815438 271 40
10:00:47 5/3/2009 5 3 2009 10 639 520393 4815438 271 40
14:00:25 3/27/2008 3 27 2008 14 637 520752 4815439 270 40
0:00:47 12/20/2012 12 20 2012 0 674 520278 4815437 271 40
8:00:30 12/21/2010 12 21 2010 8 655 520010 4815437 272 40
16:00:47 3/17/2011 3 17 2011 16 659 520160 4815437 271 40
14:00:45 2/19/2013 2 19 2013 14 671 520597 4815439 270 40
2:00:48 3/15/2009 3 15 2009 2 639 520535 4815438 270 40
8:00:56 11/21/2010 11 21 2010 8 654 520267 4815438 271 40
10:00:48 4/6/2010 4 6 2010 10 657 520349 4815438 271 40
2:00:54 3/29/2009 3 29 2009 2 647 521066 4815440 269 40
2:00:54 1/22/2012 1 22 2012 2 641 519844 4815436 272 40



12:00:47 1/30/2009 1 30 2009 12 634 520293 4815438 271 40
8:00:54 4/6/2010 4 6 2010 8 643 520341 4815438 271 40
4:00:54 1/27/2013 1 27 2013 4 671 519927 4815437 272 40
4:00:12 12/22/2010 12 22 2010 4 654 519930 4815437 272 40
2:00:48 1/27/2013 1 27 2013 2 671 519924 4815437 272 40
12:00:48 2/5/2013 2 5 2013 12 658 521036 4815440 269 40
0:00:56 3/21/2014 3 21 2014 0 914 521008 4815441 269 40
8:00:54 2/14/2014 2 14 2014 8 671 520839 4815440 269 40
14:00:49 3/28/2014 3 28 2014 14 917 520887 4815440 269 40
8:00:52 1/27/2013 1 27 2013 8 671 519923 4815437 272 40
10:00:26 12/26/2011 12 26 2011 10 658 520293 4815439 271 40
22:01:11 2/4/2009 2 4 2009 22 634 520696 4815440 270 40
8:00:54 2/22/2014 2 22 2014 8 909 520781 4815440 270 40
2:00:53 3/8/2014 3 8 2014 2 914 521010 4815441 269 40
4:00:48 3/1/2011 3 1 2011 4 657 520717 4815440 270 40
16:00:56 2/19/2011 2 19 2011 16 641 520491 4815439 270 40
0:00:21 3/15/2009 3 15 2009 0 639 520536 4815440 270 40
2:00:42 3/21/2014 3 21 2014 2 914 521008 4815441 269 40
4:00:53 3/21/2012 3 21 2012 4 663 520297 4815439 271 40
22:00:36 1/6/2011 1 6 2011 22 653 521205 4815442 269 40
18:00:29 3/9/2011 3 9 2011 18 641 519874 4815438 272 40
0:00:53 12/24/2010 12 24 2010 0 654 519920 4815438 272 40
2:00:55 12/10/2013 12 10 2013 2 914 521071 4815442 269 40
14:00:47 3/23/2012 3 23 2012 14 675 520118 4815439 271 40
12:00:36 4/9/2008 4 9 2008 12 634 521227 4815442 268 40
18:00:54 2/3/2010 2 3 2010 18 641 520335 4815439 271 40
18:24:24 1/11/2013 1 11 2013 18 641 520166 4815439 271 40
10:00:42 4/6/2010 4 6 2010 10 656 520344 4815439 271 40
18:01:05 3/30/2014 3 30 2014 18 917 520916 4815441 269 40
14:00:28 12/16/2010 12 16 2010 14 655 520138 4815439 271 40
6:00:49 3/9/2012 3 9 2012 6 657 520953 4815441 269 40
12:00:54 1/4/2011 1 4 2011 12 650 521211 4815442 269 40
4:00:47 2/7/2012 2 7 2012 4 657 521019 4815442 269 40
12:06:25 2/6/2013 2 6 2013 12 641 521040 4815442 269 40
16:01:23 2/13/2013 2 13 2013 16 671 520953 4815442 269 40
22:00:42 4/3/2011 4 3 2011 22 657 519878 4815439 272 40
4:00:47 2/11/2009 2 11 2009 4 635 521131 4815443 269 40
11:43:24 1/1/2013 1 1 2013 11 641 520146 4815440 271 40
2:00:41 3/31/2011 3 31 2011 2 659 520934 4815442 269 40
22:00:56 2/5/2010 2 5 2010 22 641 520161 4815440 271 40
0:00:41 3/31/2011 3 31 2011 0 659 520928 4815442 269 40
2:00:35 12/5/2013 12 5 2013 2 671 520853 4815442 269 40
18:01:41 3/17/2012 3 17 2012 18 641 520033 4815440 271 40
18:00:53 12/15/2010 12 15 2010 18 654 520156 4815440 271 40
22:00:32 3/27/2011 3 27 2011 22 665 520788 4815442 270 40
6:00:25 12/24/2013 12 24 2013 6 657 520799 4815442 270 40
22:00:09 4/6/2008 4 6 2008 22 636 521221 4815443 268 40
2:00:55 12/6/2013 12 6 2013 2 671 520761 4815442 270 40
0:00:54 1/28/2009 1 28 2009 0 635 521042 4815443 269 40
14:00:46 1/15/2012 1 15 2012 14 663 520482 4815441 270 40
22:01:21 4/1/2014 4 1 2014 22 914 520589 4815442 270 40
12:00:48 2/6/2013 2 6 2013 12 658 520950 4815443 269 40
4:00:55 2/15/2013 2 15 2013 4 671 521283 4815444 268 40
10:02:16 1/14/2012 1 14 2012 10 641 520267 4815441 271 40



10:00:37 3/11/2012 3 11 2012 10 657 521061 4815443 269 40
6:00:54 3/6/2009 3 6 2009 6 634 520782 4815442 270 40
14:00:55 3/28/2014 3 28 2014 14 914 520322 4815441 271 40
4:00:32 3/4/2009 3 4 2009 4 635 520773 4815442 270 40
16:00:44 2/9/2011 2 9 2011 16 653 521098 4815443 269 40
16:00:54 3/28/2014 3 28 2014 16 917 520898 4815443 269 40
18:00:47 1/7/2011 1 7 2011 18 653 521285 4815444 268 40
4:00:54 2/19/2009 2 19 2009 4 635 521065 4815443 269 40
0:00:56 12/6/2013 12 6 2013 0 671 520782 4815443 270 40
7:19:56 3/14/2014 3 14 2014 7 657 520297 4815441 271 40
22:00:48 2/4/2011 2 4 2011 22 653 520732 4815443 270 40
22:00:42 3/29/2009 3 29 2009 22 643 521245 4815444 268 40
2:00:54 4/4/2011 4 4 2011 2 657 521102 4815444 269 40
8:01:20 1/24/2013 1 24 2013 8 658 519813 4815440 272 40
0:00:48 3/25/2011 3 25 2011 0 641 520681 4815443 270 40
20:00:19 2/23/2014 2 23 2014 20 671 520685 4815443 270 40
6:00:55 3/8/2014 3 8 2014 6 914 521012 4815444 269 40
4:00:36 12/6/2013 12 6 2013 4 671 520738 4815443 270 40
0:01:17 12/18/2010 12 18 2010 0 653 519743 4815440 272 40
16:00:49 1/15/2012 1 15 2012 16 663 520476 4815442 270 40
22:01:12 1/26/2010 1 26 2010 22 647 521139 4815444 269 40
12:01:02 4/19/2013 4 19 2013 12 679 520155 4815441 271 40
12:00:56 12/19/2010 12 19 2010 12 646 520693 4815443 270 40
6:00:49 12/18/2010 12 18 2010 6 641 521069 4815444 269 40
18:00:47 12/3/2009 12 3 2009 18 638 521148 4815444 269 40
22:00:48 3/9/2011 3 9 2011 22 641 519879 4815440 272 40
0:00:49 3/30/2009 3 30 2009 0 643 521256 4815445 268 40
6:00:55 2/6/2012 2 6 2012 6 657 520932 4815444 269 40
18:00:41 12/21/2011 12 21 2011 18 657 521120 4815444 269 40
14:00:54 2/16/2013 2 16 2013 14 671 520667 4815443 270 40
18:00:48 12/16/2010 12 16 2010 18 646 521138 4815444 269 40
8:00:47 2/28/2009 2 28 2009 8 634 520729 4815443 270 40
20:01:04 3/27/2012 3 27 2012 20 657 520001 4815441 272 40
14:00:49 4/4/2010 4 4 2010 14 656 520706 4815443 270 40
12:00:48 12/17/2010 12 17 2010 12 654 520154 4815442 271 40
4:00:48 4/4/2008 4 4 2008 4 631 521243 4815445 268 40
14:00:25 1/26/2013 1 26 2013 14 671 519923 4815441 272 40
12:00:20 3/27/2008 3 27 2008 12 632 520792 4815444 270 40
2:00:48 2/28/2009 2 28 2009 2 634 520730 4815444 270 40
10:01:11 12/19/2010 12 19 2010 10 646 520699 4815443 270 40
2:00:41 1/8/2012 1 8 2012 2 657 520316 4815442 271 40
6:00:17 2/19/2009 2 19 2009 6 635 521061 4815445 269 40
10:00:35 3/5/2010 3 5 2010 10 646 520857 4815444 269 40
10:00:41 3/31/2014 3 31 2014 10 917 520669 4815444 270 40
4:00:44 12/18/2010 12 18 2010 4 641 521073 4815445 269 40
12:00:44 2/21/2014 2 21 2014 12 916 520449 4815443 270 40
6:00:54 12/19/2010 12 19 2010 6 646 521208 4815445 269 40
8:00:56 3/6/2009 3 6 2009 8 634 520777 4815444 270 40
6:00:48 3/31/2011 3 31 2011 6 659 520932 4815445 269 40
0:00:47 4/4/2011 4 4 2011 0 657 519877 4815441 272 40
6:00:56 3/20/2014 3 20 2014 6 679 520724 4815444 270 40
6:00:50 3/30/2012 3 30 2012 6 681 521074 4815445 269 40
4:00:54 2/17/2012 2 17 2012 4 657 520777 4815444 270 40
16:00:41 1/16/2013 1 16 2013 16 658 520329 4815443 271 40



10:00:21 2/17/2010 2 17 2010 10 641 520513 4815444 270 40
16:00:53 12/25/2010 12 25 2010 16 653 519934 4815442 272 40
18:00:31 3/28/2011 3 28 2011 18 653 519897 4815442 272 40
22:00:52 3/25/2012 3 25 2012 22 672 521131 4815446 269 40
22:00:42 12/23/2010 12 23 2010 22 654 519926 4815442 272 40
10:00:26 2/9/2013 2 9 2013 10 658 520500 4815444 270 40
10:01:48 12/17/2010 12 17 2010 10 654 520153 4815443 271 40
4:00:53 1/8/2012 1 8 2012 4 657 520305 4815443 271 40
20:00:25 1/17/2012 1 17 2012 20 658 520624 4815444 270 40
12:00:21 2/10/2009 2 10 2009 12 635 521160 4815446 269 40
14:00:35 4/15/2011 4 15 2011 14 657 520072 4815443 271 40
10:00:15 3/8/2009 3 8 2009 10 634 520309 4815444 271 40
14:00:48 4/6/2011 4 6 2011 14 647 520250 4815443 271 40
10:00:41 4/6/2008 4 6 2008 10 636 521040 4815446 269 40
8:00:41 3/9/2012 3 9 2012 8 657 520956 4815446 269 40
12:44:12 1/6/2014 1 6 2014 12 657 519940 4815443 272 40
6:00:11 3/27/2011 3 27 2011 6 664 521108 4815446 269 40
2:00:42 4/2/2011 4 2 2011 2 647 520860 4815445 269 40
18:02:25 12/24/2013 12 24 2013 18 657 520843 4815445 269 40
6:00:48 1/31/2013 1 31 2013 6 671 519504 4815441 273 40
22:00:54 12/7/2013 12 7 2013 22 671 520894 4815446 269 40
0:00:16 3/31/2009 3 31 2009 0 637 521033 4815446 269 40
22:00:56 4/3/2011 4 3 2011 22 653 519814 4815443 272 40
6:00:58 3/21/2012 3 21 2012 6 663 520300 4815444 271 40
18:00:47 1/28/2010 1 28 2010 18 647 521304 4815447 268 40
10:00:55 2/5/2013 2 5 2013 10 671 521098 4815446 269 40
22:00:48 12/15/2010 12 15 2010 22 654 520167 4815444 271 40
16:01:12 4/7/2008 4 7 2008 16 634 521003 4815446 269 40
0:00:48 12/26/2010 12 26 2010 0 655 519809 4815443 272 40
22:00:21 3/17/2009 3 17 2009 22 638 520935 4815446 269 40
0:00:56 2/5/2011 2 5 2011 0 653 520735 4815446 270 40
12:00:21 12/26/2011 12 26 2011 12 658 520292 4815444 271 40
14:00:53 1/30/2009 1 30 2009 14 634 520332 4815444 271 40
8:00:44 4/6/2010 4 6 2010 8 656 520349 4815444 271 40
22:00:48 4/3/2010 4 3 2010 22 654 521139 4815447 269 40
6:00:54 3/23/2011 3 23 2011 6 657 521075 4815447 269 40
6:00:54 12/17/2010 12 17 2010 6 646 521196 4815447 269 40
10:00:47 5/9/2008 5 9 2008 10 634 520593 4815446 270 40
5:45:53 2/1/2013 2 1 2013 5 641 520266 4815445 271 40
0:00:41 2/11/2009 2 11 2009 0 635 521138 4815447 269 40
0:00:16 4/4/2008 4 4 2008 0 631 521255 4815448 268 40
0:00:55 3/30/2010 3 30 2010 0 639 521387 4815448 268 40
6:05:24 2/22/2014 2 22 2014 6 657 520806 4815447 270 40
8:00:54 3/20/2012 3 20 2012 8 665 520320 4815445 271 40
18:00:24 3/13/2013 3 13 2013 18 658 520194 4815445 271 40
8:00:54 12/17/2010 12 17 2010 8 646 521136 4815448 269 40
12:00:47 1/16/2013 1 16 2013 12 658 520256 4815445 271 40
6:01:24 2/15/2013 2 15 2013 6 671 521267 4815448 268 40
12:00:27 12/23/2011 12 23 2011 12 657 520484 4815446 270 40
2:00:53 3/28/2011 3 28 2011 2 665 520804 4815447 270 40
22:00:28 3/1/2011 3 1 2011 22 647 520321 4815445 271 40
22:00:54 1/25/2013 1 25 2013 22 671 519890 4815444 272 40
12:00:25 1/21/2012 1 21 2012 12 658 519955 4815444 272 40
6:00:46 3/1/2011 3 1 2011 6 638 520694 4815446 270 40



12:00:54 1/11/2012 1 11 2012 12 657 520576 4815446 270 40
2:00:50 12/27/2011 12 27 2011 2 657 520260 4815445 271 40
18:00:53 3/30/2012 3 30 2012 18 665 520668 4815447 270 40
0:00:43 3/28/2011 3 28 2011 0 665 520799 4815447 270 40
10:00:47 11/21/2010 11 21 2010 10 657 519947 4815445 272 40
6:00:55 1/15/2013 1 15 2013 6 658 519928 4815444 272 40
4:00:56 3/29/2010 3 29 2010 4 646 521783 4815450 267 40
4:00:41 2/28/2009 2 28 2009 4 634 520727 4815447 270 40
12:00:44 2/4/2013 2 4 2013 12 658 521162 4815449 269 40
2:00:53 1/15/2013 1 15 2013 2 658 519943 4815445 272 40
4:00:53 1/26/2013 1 26 2013 4 671 519836 4815445 272 40
6:00:20 4/2/2011 4 2 2011 6 647 520857 4815448 269 40
6:00:53 2/28/2009 2 28 2009 6 634 520727 4815447 270 40
16:00:53 2/26/2012 2 26 2012 16 657 521211 4815449 269 40
10:00:26 4/6/2010 4 6 2010 10 643 520342 4815446 271 40
0:36:26 1/4/2014 1 4 2014 0 657 519485 4815444 273 40
16:00:54 4/19/2013 4 19 2013 16 679 520292 4815446 271 40
0:00:53 1/25/2013 1 25 2013 0 671 519891 4815445 272 40
10:00:26 12/20/2013 12 20 2013 10 658 520163 4815446 271 40
14:00:49 12/23/2011 12 23 2011 14 657 520479 4815447 270 40
14:00:43 1/7/2011 1 7 2011 14 653 521207 4815449 269 40
8:00:58 2/7/2010 2 7 2010 8 641 519873 4815445 272 40
4:00:29 1/15/2013 1 15 2013 4 658 519927 4815446 272 40
4:00:23 3/30/2012 3 30 2012 4 665 521107 4815449 269 40
6:00:41 3/29/2010 3 29 2010 6 646 521782 4815452 267 40
6:00:42 1/26/2013 1 26 2013 6 671 519834 4815446 272 40
16:00:27 2/8/2010 2 8 2010 16 641 520328 4815447 271 40
16:00:27 4/15/2010 4 15 2010 16 643 520333 4815447 271 40
4:00:48 4/29/2010 4 29 2010 4 656 520737 4815448 270 40
18:00:54 1/19/2013 1 19 2013 18 657 520641 4815448 270 40
22:00:56 12/5/2010 12 5 2010 22 646 521110 4815450 269 40
20:00:55 1/24/2013 1 24 2013 20 671 519891 4815446 272 40
12:00:43 1/13/2011 1 13 2011 12 653 520797 4815449 270 40
6:00:54 2/22/2014 2 22 2014 6 909 520834 4815449 269 40
8:00:47 1/15/2013 1 15 2013 8 658 519923 4815446 272 40
22:01:42 3/14/2009 3 14 2009 22 641 520648 4815448 270 40
6:00:54 3/20/2012 3 20 2012 6 665 520321 4815447 271 40
12:00:26 1/26/2013 1 26 2013 12 671 519895 4815446 272 40
14:00:46 3/23/2011 3 23 2011 14 653 519814 4815446 272 40
4:00:53 4/2/2011 4 2 2011 4 647 520854 4815449 269 40
22:00:46 4/8/2011 4 8 2011 22 647 519955 4815446 272 40
22:00:56 3/21/2012 3 21 2012 22 665 520321 4815447 271 40
4:00:42 2/6/2012 2 6 2012 4 657 520934 4815449 269 40
2:01:18 3/16/2012 3 16 2012 2 641 520544 4815448 270 40
10:01:11 3/7/2014 3 7 2014 10 909 520700 4815449 270 40
2:00:36 12/20/2012 12 20 2012 2 674 520316 4815448 271 40
6:00:49 3/15/2009 3 15 2009 6 641 520520 4815448 270 40
0:00:23 3/22/2012 3 22 2012 0 665 520322 4815448 271 40
8:00:57 4/7/2011 4 7 2011 8 647 520306 4815448 271 40
18:00:55 2/14/2011 2 14 2011 18 653 520949 4815450 269 40
19:11:13 3/11/2014 3 11 2014 19 657 520314 4815448 271 40
7:05:47 2/11/2014 2 11 2014 7 657 520340 4815448 271 40
16:00:12 2/9/2010 2 9 2010 16 641 520905 4815450 269 40
1:19:14 3/14/2014 3 14 2014 1 657 520306 4815448 271 40



12:00:41 3/2/2009 3 2 2009 12 634 520326 4815448 271 40
12:00:53 2/6/2013 2 6 2013 12 665 520956 4815450 269 40
12:00:47 3/18/2009 3 18 2009 12 639 520150 4815448 271 40
0:01:11 3/18/2009 3 18 2009 0 638 520937 4815450 269 40
12:00:47 1/7/2011 1 7 2011 12 653 521208 4815451 269 40
10:00:53 2/21/2012 2 21 2012 10 665 520817 4815450 269 40
22:00:47 1/3/2010 1 3 2010 22 647 521045 4815451 269 40
6:01:17 3/9/2014 3 9 2014 6 909 520768 4815450 270 40
22:00:54 12/21/2011 12 21 2011 22 657 521121 4815451 269 40
18:35:43 1/3/2014 1 3 2014 18 657 520000 4815448 272 40
2:00:54 2/1/2013 2 1 2013 2 658 520317 4815449 271 40
22:00:47 1/24/2013 1 24 2013 22 671 519894 4815447 272 40
12:00:54 3/26/2009 3 26 2009 12 643 520673 4815450 270 40
2:00:47 1/24/2013 1 24 2013 2 658 519486 4815446 273 40
7:16:25 2/14/2014 2 14 2014 7 657 520656 4815450 270 40
16:00:52 3/29/2009 3 29 2009 16 637 520950 4815451 269 40
2:00:37 1/25/2009 1 25 2009 2 635 519915 4815448 272 40
22:00:50 3/18/2011 3 18 2011 22 659 521075 4815451 269 40
0:28:55 2/13/2013 2 13 2013 0 641 521049 4815451 269 40
0:00:54 4/2/2011 4 2 2011 0 647 520856 4815451 269 40
11:57:42 2/4/2013 2 4 2013 11 641 521200 4815452 269 40
6:01:17 2/17/2012 2 17 2012 6 657 520771 4815451 270 40
4:00:54 12/17/2010 12 17 2010 4 646 521209 4815452 269 40
18:01:17 2/20/2014 2 20 2014 18 914 520647 4815450 270 40
6:00:41 3/1/2011 3 1 2011 6 647 520699 4815451 270 40
2:00:42 1/26/2013 1 26 2013 2 671 519835 4815448 272 40
4:00:54 3/6/2009 3 6 2009 4 634 520777 4815451 270 40
8:00:50 12/18/2010 12 18 2010 8 641 521054 4815452 269 40
22:00:54 4/1/2011 4 1 2011 22 647 520854 4815451 269 40
22:00:54 12/4/2013 12 4 2013 22 671 520903 4815451 269 40
4:00:41 3/23/2011 3 23 2011 4 657 521072 4815452 269 40
22:00:54 4/8/2011 4 8 2011 22 641 520200 4815449 271 40
6:00:55 2/15/2014 2 15 2014 6 914 520592 4815451 270 40
12:00:44 11/21/2010 11 21 2010 12 657 519941 4815449 272 40
4:00:48 3/30/2012 3 30 2012 4 681 521067 4815452 269 40
0:00:11 3/16/2009 3 16 2009 0 635 520816 4815451 269 40
16:01:53 3/30/2010 3 30 2010 16 646 521115 4815452 269 40
10:00:53 1/25/2011 1 25 2011 10 653 520565 4815451 270 40
10:00:53 1/3/2010 1 3 2010 10 640 520500 4815450 270 40
18:00:42 4/7/2008 4 7 2008 18 634 521002 4815452 269 40
8:00:22 11/21/2010 11 21 2010 8 801 520331 4815450 271 40
10:00:36 11/22/2010 11 22 2010 10 638 520337 4815450 271 40
6:00:56 3/1/2011 3 1 2011 6 639 520723 4815451 270 40
0:00:55 2/19/2012 2 19 2012 0 657 520831 4815452 269 40
8:00:41 4/6/2010 4 6 2010 8 657 520348 4815450 271 40
2:00:53 3/1/2011 3 1 2011 2 647 520735 4815451 270 40
4:00:54 3/1/2011 3 1 2011 4 638 520695 4815451 270 40
12:00:48 1/3/2010 1 3 2010 12 640 520498 4815451 270 40
22:00:56 3/1/2011 3 1 2011 22 641 520425 4815451 270 40
10:01:06 1/20/2012 1 20 2012 10 641 520244 4815450 271 40
0:00:34 1/15/2013 1 15 2013 0 658 519949 4815449 272 40
2:00:49 11/22/2010 11 22 2010 2 638 520547 4815451 270 40
12:00:16 4/9/2010 4 9 2010 12 656 520504 4815451 270 40
14:00:36 3/27/2012 3 27 2012 14 681 520036 4815450 271 40



8:00:55 3/18/2012 3 18 2012 8 657 520844 4815452 269 40
12:00:55 2/9/2010 2 9 2010 12 641 521024 4815453 269 40
8:01:13 2/3/2013 2 3 2013 8 675 520325 4815451 271 40
0:01:24 3/6/2014 3 6 2014 0 914 521166 4815453 269 40
18:00:51 12/20/2012 12 20 2012 18 674 520224 4815451 271 40
20:01:24 2/13/2013 2 13 2013 20 658 521195 4815454 269 40
16:00:55 2/18/2011 2 18 2011 16 647 520659 4815452 270 40
0:00:48 3/28/2011 3 28 2011 0 657 521055 4815453 269 40
6:01:12 3/30/2012 3 30 2012 6 665 521100 4815454 269 40
12:00:54 4/6/2011 4 6 2011 12 647 520249 4815451 271 40
22:00:54 1/23/2013 1 23 2013 22 658 519476 4815449 273 40
16:01:07 3/13/2011 3 13 2011 16 641 520937 4815453 269 40
4:00:42 3/20/2012 3 20 2012 4 665 520314 4815451 271 40
10:01:25 1/21/2013 1 21 2013 10 657 520641 4815452 270 40
12:00:48 12/30/2010 12 30 2010 12 655 520342 4815452 271 40
0:00:30 3/19/2013 3 19 2013 0 658 520743 4815453 270 40
22:00:53 2/5/2012 2 5 2012 22 657 521014 4815454 269 40
0:01:00 1/4/2010 1 4 2010 0 647 521051 4815454 269 40
6:00:31 3/31/2014 3 31 2014 6 679 521034 4815454 269 40
4:00:56 3/1/2011 3 1 2011 4 647 520698 4815453 270 40
8:00:50 3/30/2014 3 30 2014 8 914 520426 4815452 270 40
22:00:54 2/26/2009 2 26 2009 22 634 520849 4815454 269 40
10:00:47 4/10/2014 4 10 2014 10 679 520641 4815453 270 40
0:00:53 4/9/2011 4 9 2011 0 641 520204 4815452 271 40
10:00:26 4/16/2008 4 16 2008 10 631 521056 4815454 269 40
12:00:43 2/13/2010 2 13 2010 12 641 520811 4815454 270 40
14:00:53 2/8/2013 2 8 2013 14 671 520599 4815453 270 40
18:00:45 12/16/2010 12 16 2010 18 646 521113 4815455 269 40
1:46:22 4/21/2014 4 21 2014 1 657 520563 4815453 270 40
22:00:49 3/8/2014 3 8 2014 22 909 521102 4815455 269 40
12:00:41 1/4/2010 1 4 2010 12 640 520459 4815453 270 40
10:00:48 5/10/2008 5 10 2008 10 634 520397 4815453 271 40
22:00:45 4/3/2009 4 3 2009 22 639 520715 4815454 270 40
20:00:25 3/11/2012 3 11 2012 20 657 521120 4815455 269 40
2:00:53 3/29/2010 3 29 2010 2 646 521827 4815457 267 40
22:00:54 3/14/2009 3 14 2009 22 639 520556 4815453 270 40
4:00:53 11/24/2010 11 24 2010 4 646 521067 4815455 269 40
0:00:56 12/16/2013 12 16 2013 0 908 520830 4815454 269 40
20:00:29 1/23/2013 1 23 2013 20 658 519474 4815451 273 40
12:00:26 12/26/2010 12 26 2010 12 654 520252 4815453 271 40
14:01:14 12/16/2010 12 16 2010 14 646 520927 4815455 269 40
2:00:55 3/23/2011 3 23 2011 2 647 521249 4815456 268 40
4:00:42 3/30/2012 3 30 2012 4 673 521148 4815456 269 40
0:00:43 4/4/2009 4 4 2009 0 639 520721 4815454 270 40
12:00:47 12/17/2010 12 17 2010 12 646 520583 4815454 270 40
0:00:42 3/6/2012 3 6 2012 0 658 521068 4815455 269 40
6:00:54 2/22/2014 2 22 2014 6 914 520891 4815455 269 40
10:00:55 12/19/2010 12 19 2010 10 641 520550 4815454 270 40
12:01:37 4/10/2014 4 10 2014 12 679 520564 4815454 270 40
22:00:30 1/26/2013 1 26 2013 22 671 519918 4815452 272 40
18:00:47 12/17/2010 12 17 2010 18 653 519679 4815452 272 40
8:00:42 3/15/2009 3 15 2009 8 641 520520 4815454 270 40
10:00:54 2/12/2013 2 12 2013 10 657 520819 4815455 269 40
16:00:22 2/10/2009 2 10 2009 16 635 521127 4815456 269 40



6:01:24 1/9/2010 1 9 2010 6 646 521291 4815457 268 40
4:00:41 3/16/2012 3 16 2012 4 665 520930 4815456 269 40
2:00:21 1/14/2011 1 14 2011 2 653 520848 4815456 269 40
8:01:19 2/27/2011 2 27 2011 8 641 520995 4815456 269 40
8:00:26 3/27/2011 3 27 2011 8 664 520896 4815456 269 40
22:00:53 3/27/2011 3 27 2011 22 657 521052 4815456 269 40
12:00:54 2/6/2013 2 6 2013 12 671 520998 4815456 269 40
14:03:05 5/1/2010 5 1 2010 14 646 520200 4815454 271 40
8:00:54 3/27/2009 3 27 2009 8 646 520733 4815455 270 40
14:00:39 2/13/2010 2 13 2010 14 641 520810 4815456 270 40
12:00:24 4/16/2011 4 16 2011 12 654 520672 4815455 270 40
22:00:25 3/5/2012 3 5 2012 22 658 521075 4815456 269 40
10:00:47 4/9/2009 4 9 2009 10 643 521059 4815457 269 40
4:00:55 1/25/2009 1 25 2009 4 635 519936 4815453 272 40
18:00:30 12/20/2010 12 20 2010 18 655 520239 4815454 271 40
10:00:30 3/27/2008 3 27 2008 10 631 520701 4815456 270 40
8:00:55 2/25/2014 2 25 2014 8 679 520870 4815456 269 40
20:01:41 12/4/2013 12 4 2013 20 908 520904 4815456 269 40
2:00:47 1/25/2013 1 25 2013 2 671 519889 4815453 272 40
4:00:49 4/2/2009 4 2 2009 4 643 520719 4815456 270 40
7:32:12 2/18/2014 2 18 2014 7 657 521046 4815457 269 40
8:00:12 4/9/2008 4 9 2008 8 634 520894 4815457 269 40
16:01:41 3/30/2010 3 30 2010 16 655 521221 4815458 268 40
14:00:47 3/28/2012 3 28 2012 14 679 520302 4815455 271 40
0:00:37 4/15/2011 4 15 2011 0 801 520804 4815456 270 40
16:00:23 1/23/2011 1 23 2011 16 655 520613 4815456 270 40
6:00:26 2/7/2010 2 7 2010 6 641 519863 4815454 272 40
4:00:54 3/1/2011 3 1 2011 4 639 520720 4815456 270 40
8:01:12 3/27/2009 3 27 2009 8 643 520729 4815456 270 40
10:00:54 12/23/2011 12 23 2011 10 657 520487 4815456 270 40
18:00:24 2/18/2012 2 18 2012 18 657 520854 4815457 269 40
12:00:56 2/4/2013 2 4 2013 12 671 521181 4815458 269 40
4:00:47 12/19/2010 12 19 2010 4 641 521337 4815458 268 40
8:00:41 4/9/2009 4 9 2009 8 643 521054 4815458 269 40
14:00:27 1/22/2012 1 22 2012 14 657 519940 4815454 272 40
0:00:47 1/24/2013 1 24 2013 0 658 519478 4815453 273 40
10:00:54 1/20/2013 1 20 2013 10 675 521153 4815458 269 40
16:00:44 2/18/2011 2 18 2011 16 653 520654 4815456 270 40
0:00:30 2/6/2012 2 6 2012 0 657 521007 4815458 269 40
12:00:53 3/29/2012 3 29 2012 12 677 520472 4815456 270 40
8:00:54 3/13/2012 3 13 2012 8 657 520920 4815458 269 40
4:00:57 2/7/2010 2 7 2010 4 641 519859 4815454 272 40
14:00:50 3/14/2013 3 14 2013 14 677 520308 4815456 271 40
10:00:48 1/27/2012 1 27 2012 10 641 520412 4815456 271 40
12:00:54 2/4/2010 2 4 2010 12 646 520277 4815456 271 40
10:00:54 4/6/2011 4 6 2011 10 653 520413 4815456 270 40
12:10:12 2/7/2013 2 7 2013 12 641 520766 4815457 270 40
16:00:42 2/13/2014 2 13 2014 16 914 520289 4815456 271 40
14:00:42 12/20/2012 12 20 2012 14 674 520266 4815456 271 40
4:00:54 3/24/2012 3 24 2012 4 663 520489 4815456 270 40
18:00:53 1/15/2014 1 15 2014 18 658 521150 4815459 269 40
16:00:47 3/17/2011 3 17 2011 16 641 519889 4815455 272 40
10:00:47 11/21/2010 11 21 2010 10 638 520162 4815455 271 40
12:00:43 12/19/2010 12 19 2010 12 641 520552 4815457 270 40



8:00:54 1/26/2013 1 26 2013 8 671 519836 4815455 272 40
14:00:50 2/10/2009 2 10 2009 14 635 521127 4815459 269 40
10:00:51 2/20/2011 2 20 2011 10 641 521018 4815458 269 40
12:00:53 4/20/2012 4 20 2012 12 665 520488 4815457 270 40
4:00:48 3/1/2011 3 1 2011 4 646 520739 4815458 270 40
18:00:48 2/6/2010 2 6 2010 18 641 519887 4815455 272 40
10:00:22 1/16/2013 1 16 2013 10 658 520254 4815456 271 40
10:00:43 4/16/2010 4 16 2010 10 656 520317 4815457 271 40
22:00:42 3/18/2014 3 18 2014 22 909 521768 4815461 267 40
0:00:25 2/5/2012 2 5 2012 0 657 521008 4815459 269 40
20:00:41 1/25/2013 1 25 2013 20 671 519891 4815455 272 40
12:35:18 1/14/2013 1 14 2013 12 641 520204 4815456 271 40
22:00:44 3/27/2011 3 27 2011 22 650 521080 4815459 269 40
12:01:23 2/19/2009 2 19 2009 12 635 521150 4815459 269 40
6:00:41 4/2/2009 4 2 2009 6 643 520721 4815458 270 40
6:00:50 12/26/2010 12 26 2010 6 655 519796 4815455 272 40
14:00:53 12/17/2010 12 17 2010 14 641 520103 4815456 271 40
18:00:53 1/25/2013 1 25 2013 18 671 519906 4815456 272 40
10:00:54 2/9/2013 2 9 2013 10 671 520493 4815457 270 40
12:00:24 4/16/2011 4 16 2011 12 801 520710 4815458 270 40
20:01:26 12/4/2013 12 4 2013 20 914 521153 4815459 269 40
8:00:55 4/29/2009 4 29 2009 8 639 520586 4815458 270 40
4:00:48 3/31/2014 3 31 2014 4 679 521035 4815459 269 40
6:00:55 3/30/2012 3 30 2012 6 673 521145 4815460 269 40
10:00:48 4/29/2009 4 29 2009 10 639 520590 4815458 270 40
22:00:53 4/3/2009 4 3 2009 22 647 520807 4815459 270 40
22:00:53 3/12/2013 3 12 2013 22 677 521064 4815459 269 40
18:00:48 3/30/2009 3 30 2009 18 637 521284 4815460 268 40
22:00:48 3/27/2012 3 27 2012 22 679 520209 4815457 271 40
16:00:55 12/16/2010 12 16 2010 16 655 520113 4815457 271 40
14:00:50 2/8/2010 2 8 2010 14 646 520672 4815458 270 40
4:00:24 4/29/2010 4 29 2010 4 640 520890 4815459 269 40
22:00:48 2/4/2012 2 4 2012 22 657 521008 4815459 269 40
22:00:54 4/7/2013 4 7 2013 22 671 521458 4815461 268 40
8:00:54 4/2/2009 4 2 2009 8 643 520720 4815459 270 40
2:00:48 3/28/2011 3 28 2011 2 657 521053 4815460 269 40
18:00:47 3/14/2013 3 14 2013 18 671 520273 4815457 271 40
22:00:27 2/11/2011 2 11 2011 22 647 521022 4815460 269 40
10:00:44 12/21/2010 12 21 2010 10 654 520126 4815457 271 40
18:00:54 2/16/2011 2 16 2011 18 653 520544 4815458 270 40
20:00:47 2/5/2012 2 5 2012 20 657 521015 4815460 269 40
0:00:53 3/19/2011 3 19 2011 0 657 521007 4815460 269 40
0:00:47 3/28/2011 3 28 2011 0 650 521080 4815460 269 40
22:00:54 4/8/2011 4 8 2011 22 657 519963 4815457 272 40
2:00:47 3/18/2009 3 18 2009 2 641 520846 4815459 269 40
16:00:41 12/17/2010 12 17 2010 16 641 520040 4815457 271 40
22:00:55 4/14/2011 4 14 2011 22 801 520805 4815459 270 40
2:00:43 3/15/2009 3 15 2009 2 641 520508 4815459 270 40
10:00:47 2/28/2012 2 28 2012 10 657 520864 4815460 269 40
22:00:42 3/22/2011 3 22 2011 22 641 521081 4815460 269 40
6:00:42 3/1/2011 3 1 2011 6 646 520737 4815459 270 40
12:00:32 1/26/2010 1 26 2010 12 646 520887 4815460 269 40
22:00:24 4/7/2013 4 7 2013 22 658 521443 4815462 268 40
18:01:07 3/17/2013 3 17 2013 18 671 521150 4815461 269 40



6:00:54 2/4/2012 2 4 2012 6 657 521277 4815461 268 40
0:00:15 4/4/2009 4 4 2009 0 647 520792 4815460 270 40
16:00:48 12/20/2012 12 20 2012 16 674 520242 4815458 271 40
22:00:48 4/10/2011 4 10 2011 22 641 520849 4815460 269 40
14:01:14 4/11/2010 4 11 2010 14 643 520079 4815458 271 40
8:00:43 1/8/2009 1 8 2009 8 632 521210 4815461 269 40
10:00:48 12/20/2012 12 20 2012 10 674 520276 4815458 271 40
4:00:42 2/15/2014 2 15 2014 4 914 520587 4815459 270 40
4:01:12 12/20/2010 12 20 2010 4 646 521242 4815461 268 40
4:00:21 4/20/2012 4 20 2012 4 665 521301 4815462 268 40
20:00:56 1/26/2013 1 26 2013 20 671 519927 4815457 272 40
10:01:12 12/26/2010 12 26 2010 10 654 520246 4815458 271 40
8:00:15 3/6/2009 3 6 2009 8 635 520766 4815460 270 40
2:00:56 4/29/2010 4 29 2010 2 640 520890 4815461 269 40
6:38:48 2/15/2013 2 15 2013 6 641 521254 4815462 268 40
16:00:53 2/4/2010 2 4 2010 16 646 520309 4815459 271 40
22:00:55 12/10/2013 12 10 2013 22 917 520774 4815460 270 40
8:00:32 4/10/2010 4 10 2010 8 653 520495 4815459 270 40
10:00:55 2/11/2011 2 11 2011 10 647 520997 4815461 269 40
22:00:48 1/16/2012 1 16 2012 22 657 519875 4815458 272 40
18:00:40 3/6/2010 3 6 2010 18 646 521162 4815462 269 40
18:00:53 3/25/2012 3 25 2012 18 672 521162 4815462 269 40
0:00:48 4/9/2011 4 9 2011 0 657 519966 4815458 272 40
4:00:42 3/13/2013 3 13 2013 4 658 521651 4815463 267 40
22:00:42 3/17/2009 3 17 2009 22 641 520847 4815461 269 40
4:00:37 12/26/2010 12 26 2010 4 655 519797 4815458 272 40
16:00:21 1/23/2009 1 23 2009 16 635 520310 4815459 271 40
0:00:56 3/23/2011 3 23 2011 0 641 521081 4815462 269 40
10:01:28 1/26/2013 1 26 2013 10 671 519862 4815458 272 40
22:00:41 3/23/2012 3 23 2012 22 658 520348 4815460 271 40
8:00:41 2/11/2011 2 11 2011 8 647 520992 4815462 269 40
2:00:45 2/15/2011 2 15 2011 2 653 521638 4815464 267 40
8:00:25 1/16/2013 1 16 2013 8 658 519891 4815458 272 40
4:00:32 12/21/2010 12 21 2010 4 653 519937 4815458 272 40
6:00:54 3/16/2012 3 16 2012 6 665 520930 4815462 269 40
20:00:52 2/23/2014 2 23 2014 20 916 520736 4815461 270 40
18:00:54 12/21/2010 12 21 2010 18 654 519906 4815459 272 40
8:00:45 3/9/2014 3 9 2014 8 909 520767 4815461 270 40
10:00:54 3/29/2013 3 29 2013 10 657 519874 4815459 272 40
16:00:33 1/17/2013 1 17 2013 16 658 520105 4815459 271 40
2:00:48 4/11/2011 4 11 2011 2 641 520850 4815462 269 40
18:00:53 1/26/2013 1 26 2013 18 671 519973 4815459 272 40
16:00:53 3/27/2012 3 27 2012 16 681 520007 4815459 272 40
16:00:54 12/19/2010 12 19 2010 16 641 520368 4815460 271 40
8:00:53 4/2/2010 4 2 2010 8 654 520332 4815460 271 40
12:01:42 2/15/2011 2 15 2011 12 647 520792 4815462 270 40
10:00:42 4/6/2011 4 6 2011 10 657 520371 4815461 271 40
6:01:16 2/24/2010 2 24 2010 6 641 521090 4815463 269 40
10:01:17 4/2/2010 4 2 2010 10 654 520329 4815460 271 40
8:00:42 4/4/2010 4 4 2010 8 643 520276 4815460 271 40
18:00:53 3/3/2012 3 3 2012 18 657 520933 4815462 269 40
4:00:44 1/8/2009 1 8 2009 4 632 521244 4815463 268 40
6:00:23 3/1/2011 3 1 2011 6 654 520722 4815462 270 40
0:00:53 4/8/2008 4 8 2008 0 634 521021 4815463 269 40



2:01:42 3/16/2013 3 16 2013 2 657 520866 4815462 269 40
22:00:54 3/6/2010 3 6 2010 22 633 521210 4815463 269 40
12:00:33 12/6/2011 12 6 2011 12 655 520254 4815461 271 40
16:00:54 3/30/2010 3 30 2010 16 657 521008 4815463 269 40
10:00:54 1/28/2013 1 28 2013 10 671 519992 4815460 272 40
2:00:53 2/6/2012 2 6 2012 2 657 520938 4815463 269 40
14:00:54 3/17/2011 3 17 2011 14 653 519880 4815460 272 40
0:00:54 2/21/2014 2 21 2014 0 657 520368 4815461 271 40
4:00:48 3/6/2009 3 6 2009 4 635 520763 4815462 270 40
14:00:24 1/17/2013 1 17 2013 14 658 520216 4815461 271 40
7:09:53 2/12/2014 2 12 2014 7 657 520233 4815461 271 40
22:00:53 12/25/2010 12 25 2010 22 654 519869 4815460 272 40
22:00:47 2/14/2011 2 14 2011 22 653 520944 4815463 269 40
0:00:47 4/11/2011 4 11 2011 0 641 520844 4815463 269 40
14:00:41 12/19/2010 12 19 2010 14 641 520545 4815462 270 40
10:01:55 4/20/2010 4 20 2010 10 657 520028 4815461 271 40
0:00:19 2/28/2009 2 28 2009 0 634 520693 4815463 270 40
22:00:47 4/7/2008 4 7 2008 22 634 521028 4815464 269 40
10:00:47 4/15/2012 4 15 2012 10 657 520532 4815462 270 40
18:00:54 3/29/2014 3 29 2014 18 679 520788 4815463 270 40
4:00:56 1/25/2013 1 25 2013 4 671 519891 4815460 272 40
14:00:55 12/26/2010 12 26 2010 14 654 520218 4815461 271 40
14:00:22 4/3/2008 4 3 2008 14 631 521356 4815465 268 40
18:00:41 12/25/2010 12 25 2010 18 654 519871 4815460 272 40
18:00:44 2/25/2010 2 25 2010 18 641 521294 4815465 268 40
14:00:42 3/29/2012 3 29 2012 14 677 520482 4815462 270 40
18:00:52 12/6/2010 12 6 2010 18 646 520253 4815462 271 40
4:00:56 3/1/2011 3 1 2011 4 654 520724 4815463 270 40
18:00:54 12/25/2010 12 25 2010 18 655 519861 4815461 272 40
18:00:56 12/25/2010 12 25 2010 18 655 519866 4815461 272 40
2:00:48 12/22/2010 12 22 2010 2 654 519923 4815461 272 40
18:00:18 1/9/2010 1 9 2010 18 646 520874 4815464 269 40
14:00:13 3/29/2009 3 29 2009 14 637 520930 4815464 269 40
4:00:54 4/4/2011 4 4 2011 4 657 521121 4815465 269 40
2:00:56 4/9/2010 4 9 2010 2 656 521773 4815467 267 40
12:00:42 12/16/2010 12 16 2010 12 654 520122 4815462 271 40
2:00:53 3/26/2008 3 26 2008 2 631 521527 4815466 268 40
12:00:41 4/19/2012 4 19 2012 12 671 520348 4815462 271 40
14:00:53 3/23/2011 3 23 2011 14 657 519815 4815461 272 40
8:00:47 1/3/2010 1 3 2010 8 647 520822 4815464 269 40
10:00:44 12/6/2011 12 6 2011 10 655 520243 4815462 271 40
14:00:41 2/4/2010 2 4 2010 14 646 520277 4815462 271 40
22:00:43 12/21/2010 12 21 2010 22 654 519936 4815461 272 40
18:01:12 4/23/2010 4 23 2010 18 656 521138 4815465 269 40
16:00:41 2/28/2009 2 28 2009 16 635 521074 4815465 269 40
10:00:16 4/6/2008 4 6 2008 10 631 521051 4815465 269 40
12:00:42 3/28/2012 3 28 2012 12 671 519935 4815462 272 40
18:00:54 12/19/2012 12 19 2012 18 674 520123 4815462 271 40
16:00:53 2/24/2012 2 24 2012 16 657 520677 4815464 270 40
2:00:53 3/24/2012 3 24 2012 2 663 520490 4815463 270 40
6:00:55 3/18/2009 3 18 2009 6 641 520846 4815464 269 40
10:00:46 4/2/2009 4 2 2009 10 641 521004 4815465 269 40
0:00:55 3/26/2012 3 26 2012 0 674 519628 4815461 272 40
6:59:30 12/5/2013 12 5 2013 6 657 520518 4815463 270 40



7:40:48 3/20/2014 3 20 2014 7 657 520730 4815464 270 40
22:00:23 1/14/2013 1 14 2013 22 658 519938 4815462 272 40
20:00:53 2/4/2012 2 4 2012 20 657 521010 4815465 269 40
0:00:24 2/24/2014 2 24 2014 0 916 520731 4815464 270 40
10:00:53 2/20/2011 2 20 2011 10 647 520996 4815465 269 40
6:00:42 12/16/2010 12 16 2010 6 654 520118 4815462 271 40
22:00:54 2/23/2014 2 23 2014 22 916 520733 4815464 270 40
16:00:15 2/13/2010 2 13 2010 16 641 520810 4815464 270 40
4:00:15 3/15/2009 3 15 2009 4 641 520508 4815464 270 40
6:00:47 1/25/2009 1 25 2009 6 635 519925 4815462 272 40
0:00:38 2/21/2014 2 21 2014 0 914 520416 4815463 270 40
12:00:38 2/15/2011 2 15 2011 12 653 520788 4815465 270 40
8:00:53 4/10/2014 4 10 2014 8 679 520650 4815464 270 40
10:00:49 12/16/2010 12 16 2010 10 654 520120 4815463 271 40
14:00:54 1/11/2010 1 11 2010 14 646 520811 4815465 270 40
0:00:49 2/25/2014 2 25 2014 0 909 521515 4815467 268 40
4:00:48 3/19/2013 3 19 2013 4 677 521060 4815466 269 40
4:00:31 3/18/2009 3 18 2009 4 641 520851 4815465 269 40
16:00:44 4/6/2011 4 6 2011 16 667 520398 4815464 271 40
16:00:43 2/14/2014 2 14 2014 16 671 520823 4815465 269 40
16:00:37 3/17/2011 3 17 2011 16 653 519887 4815462 272 40
8:00:54 4/14/2012 4 14 2012 8 657 520544 4815464 270 40
0:00:53 12/7/2013 12 7 2013 0 671 521066 4815466 269 40
18:01:08 3/16/2009 3 16 2009 18 638 521269 4815467 268 40
10:00:55 4/4/2010 4 4 2010 10 643 520276 4815464 271 40
18:00:53 3/31/2009 3 31 2009 18 637 520356 4815464 271 40
0:01:04 11/25/2011 11 25 2011 0 655 521504 4815467 268 40
7:14:13 12/9/2013 12 9 2013 7 657 520113 4815463 271 40
12:10:43 12/27/2013 12 27 2013 12 657 520031 4815463 271 40
14:00:43 3/17/2012 3 17 2012 14 658 520069 4815463 271 40
22:00:23 12/25/2010 12 25 2010 22 655 519869 4815463 272 40
20:00:53 3/21/2012 3 21 2012 20 665 520046 4815463 271 40
10:00:53 4/20/2012 4 20 2012 10 665 520486 4815464 270 40
22:00:53 3/30/2009 3 30 2009 22 639 520814 4815465 270 40
22:00:55 2/20/2014 2 20 2014 22 914 520419 4815464 270 40
22:00:41 12/16/2013 12 16 2013 22 908 520780 4815465 270 40
8:00:55 1/25/2009 1 25 2009 8 635 519928 4815463 272 40
2:02:18 2/15/2014 2 15 2014 2 914 520572 4815465 270 40
0:00:25 4/4/2011 4 4 2011 0 653 519799 4815463 272 40
8:00:51 11/24/2010 11 24 2010 8 640 520560 4815465 270 40
6:00:42 4/1/2009 4 1 2009 6 641 520217 4815464 271 40
8:00:52 11/24/2010 11 24 2010 8 646 520716 4815465 270 40
6:00:44 1/25/2013 1 25 2013 6 671 519887 4815463 272 40
6:00:21 1/8/2009 1 8 2009 6 632 521210 4815467 269 40
10:00:42 5/5/2010 5 5 2010 10 656 520548 4815465 270 40
2:00:41 2/9/2013 2 9 2013 2 665 520237 4815464 271 40
18:00:53 12/5/2010 12 5 2010 18 653 520562 4815465 270 40
8:00:34 12/16/2010 12 16 2010 8 654 520119 4815464 271 40
2:00:50 4/9/2012 4 9 2012 2 665 520878 4815466 269 40
18:00:53 3/3/2011 3 3 2011 18 647 521152 4815467 269 40
14:00:41 2/15/2013 2 15 2013 14 671 520582 4815465 270 40
18:00:48 12/21/2010 12 21 2010 18 641 520004 4815464 272 40
12:00:13 2/5/2009 2 5 2009 12 635 520667 4815466 270 40
8:00:56 2/18/2011 2 18 2011 8 647 521034 4815467 269 40



14:00:35 12/1/2011 12 1 2011 14 655 519793 4815463 272 40
18:00:26 3/27/2012 3 27 2012 18 679 520036 4815464 271 40
10:00:48 4/10/2010 4 10 2010 10 653 520490 4815465 270 40
16:00:42 12/16/2010 12 16 2010 16 646 520939 4815467 269 40
4:00:24 2/4/2012 2 4 2012 4 657 521280 4815468 268 40
18:00:23 4/5/2009 4 5 2009 18 641 521072 4815467 269 40
2:01:11 2/25/2014 2 25 2014 2 909 521738 4815469 267 40
6:00:21 3/24/2012 3 24 2012 6 658 520533 4815466 270 40
8:01:23 3/1/2011 3 1 2011 8 646 520745 4815466 270 40
20:00:27 3/18/2013 3 18 2013 20 658 520754 4815466 270 40
6:00:50 4/7/2011 4 7 2011 6 653 520158 4815465 271 40
18:00:54 3/31/2009 3 31 2009 18 641 520215 4815465 271 40
0:00:53 3/11/2011 3 11 2011 0 657 521025 4815467 269 40
2:00:53 12/6/2013 12 6 2013 2 908 520706 4815467 270 40
2:00:56 1/20/2013 1 20 2013 2 675 521333 4815468 268 40
4:00:42 3/24/2012 3 24 2012 4 658 520526 4815466 270 40
0:00:43 2/26/2010 2 26 2010 0 641 521263 4815468 268 40
18:01:11 12/21/2010 12 21 2010 18 654 519929 4815464 272 40
16:00:50 1/27/2013 1 27 2013 16 671 519954 4815465 272 40
2:00:53 4/7/2011 4 7 2011 2 667 520759 4815467 270 40
10:00:44 2/9/2013 2 9 2013 10 657 520494 4815466 270 40
18:00:54 3/8/2014 3 8 2014 18 914 519947 4815465 272 40
6:00:55 12/25/2010 12 25 2010 6 641 519874 4815465 272 40
2:00:26 3/24/2012 3 24 2012 2 658 520529 4815467 270 40
12:00:56 12/20/2010 12 20 2010 12 655 520560 4815467 270 40
6:00:41 4/13/2011 4 13 2011 6 641 520143 4815466 271 40
0:00:38 3/30/2012 3 30 2012 0 671 521001 4815468 269 40
14:00:24 1/24/2013 1 24 2013 14 675 520798 4815468 270 40
8:00:11 3/26/2008 3 26 2008 8 631 520982 4815468 269 40
10:00:24 4/9/2010 4 9 2010 10 646 520985 4815468 269 40
0:00:26 3/24/2012 3 24 2012 0 658 520349 4815466 271 40
6:00:49 3/9/2010 3 9 2010 6 646 521145 4815469 269 40
2:00:47 1/13/2014 1 13 2014 2 658 519523 4815464 273 40
12:00:48 1/24/2013 1 24 2013 12 675 520798 4815468 270 40
0:00:48 1/25/2009 1 25 2009 0 635 519932 4815465 272 40
12:00:41 2/18/2009 2 18 2009 12 635 521137 4815469 269 40
2:00:54 12/17/2010 12 17 2010 2 655 520245 4815466 271 40
18:00:39 11/30/2011 11 30 2011 18 655 519760 4815465 272 40
8:00:42 4/7/2011 4 7 2011 8 653 520159 4815466 271 40
18:00:40 12/25/2010 12 25 2010 18 654 519868 4815465 272 40
14:00:43 2/7/2010 2 7 2010 14 646 520633 4815468 270 40
12:01:45 12/4/2010 12 4 2010 12 801 520337 4815467 271 40
4:00:58 4/7/2011 4 7 2011 4 647 520289 4815467 271 40
22:02:55 3/31/2009 3 31 2009 22 637 520360 4815467 271 40
8:00:41 3/23/2011 3 23 2011 8 657 520938 4815469 269 40
22:00:47 2/18/2012 2 18 2012 22 657 520837 4815469 269 40
6:00:41 12/21/2010 12 21 2010 6 653 519938 4815466 272 40
0:00:48 2/9/2013 2 9 2013 0 665 520240 4815467 271 40
6:00:53 1/16/2011 1 16 2011 6 653 519848 4815466 272 40
16:00:26 2/19/2011 2 19 2011 16 653 520567 4815468 270 40
4:00:15 12/6/2013 12 6 2013 4 908 520706 4815469 270 40
0:00:53 1/8/2009 1 8 2009 0 632 521268 4815470 268 40
0:00:47 3/26/2008 3 26 2008 0 637 521395 4815471 268 40
2:00:55 3/16/2013 3 16 2013 2 671 520936 4815470 269 40



2:00:44 2/2/2013 2 2 2013 2 657 521322 4815471 268 40
14:00:41 3/17/2011 3 17 2011 14 641 519872 4815466 272 40
12:00:38 2/5/2012 2 5 2012 12 657 521075 4815470 269 40
22:00:49 3/18/2013 3 18 2013 22 658 520747 4815469 270 40
18:00:41 2/26/2009 2 26 2009 18 634 520838 4815470 269 40
14:00:25 2/6/2013 2 6 2013 14 658 520942 4815470 269 40
4:00:56 12/16/2013 12 16 2013 4 908 520895 4815470 269 40
22:00:51 12/21/2010 12 21 2010 22 641 520003 4815467 272 40
20:00:26 1/14/2013 1 14 2013 20 658 519936 4815467 272 40
16:00:53 3/9/2011 3 9 2011 16 641 519905 4815467 272 40
22:00:48 3/25/2008 3 25 2008 22 637 521395 4815472 268 40
2:00:56 4/13/2011 4 13 2011 2 641 520140 4815468 271 40
18:00:50 12/20/2010 12 20 2010 18 655 520236 4815468 271 40
16:00:41 1/6/2011 1 6 2011 16 653 521130 4815471 269 40
2:00:59 2/24/2014 2 24 2014 2 916 520727 4815470 270 40
8:00:54 2/15/2013 2 15 2013 8 671 521018 4815471 269 40
8:00:49 4/12/2010 4 12 2010 8 657 520734 4815470 270 40
4:00:42 2/18/2011 2 18 2011 4 647 521032 4815471 269 40
8:00:55 3/22/2012 3 22 2012 8 665 520366 4815469 271 40
16:00:53 3/14/2013 3 14 2013 16 671 520257 4815469 271 40
0:00:54 12/22/2010 12 22 2010 0 654 519907 4815468 272 40
4:00:24 4/13/2011 4 13 2011 4 641 520142 4815468 271 40
8:00:56 1/6/2011 1 6 2011 8 653 519684 4815467 272 40
23:48:56 3/2/2013 3 2 2013 23 641 520370 4815469 271 40
22:01:11 1/14/2013 1 14 2013 22 675 521278 4815472 268 40
22:01:24 3/27/2012 3 27 2012 22 665 520331 4815469 271 40
16:00:42 4/6/2011 4 6 2011 16 647 520252 4815469 271 40
8:00:48 12/25/2010 12 25 2010 8 641 519880 4815468 272 40
10:01:17 5/7/2009 5 7 2009 10 640 520021 4815468 271 40
18:00:53 1/27/2013 1 27 2013 18 671 519829 4815468 272 40
8:00:43 12/15/2010 12 15 2010 8 650 521074 4815471 269 40
16:01:24 3/15/2013 3 15 2013 16 671 520267 4815469 271 40
6:00:53 3/24/2012 3 24 2012 6 663 520490 4815470 270 40
4:00:44 3/27/2009 3 27 2009 4 643 520755 4815471 270 40
10:01:11 12/17/2010 12 17 2010 10 646 520600 4815470 270 40
4:00:54 1/6/2011 1 6 2011 4 653 519661 4815467 272 40
8:00:42 2/19/2013 2 19 2013 8 658 520101 4815469 271 40
20:01:01 2/18/2013 2 18 2013 20 671 519916 4815468 272 40
10:00:54 2/6/2013 2 6 2013 10 657 521005 4815472 269 40
16:00:54 3/29/2014 3 29 2014 16 914 520142 4815469 271 40
2:00:33 3/27/2009 3 27 2009 2 643 520751 4815471 270 40
14:00:44 1/22/2012 1 22 2012 14 658 519967 4815469 272 40
12:00:43 3/7/2009 3 7 2009 12 635 520314 4815470 271 40
6:00:47 3/28/2009 3 28 2009 6 640 521056 4815472 269 40
10:00:53 1/26/2010 1 26 2010 10 646 520885 4815472 269 40
8:00:55 2/18/2014 2 18 2014 8 671 521220 4815473 268 40
0:05:12 1/7/2013 1 7 2013 0 641 520250 4815470 271 40
6:00:42 2/18/2011 2 18 2011 6 647 521032 4815472 269 40
18:00:48 2/19/2009 2 19 2009 18 635 520417 4815470 270 40
14:00:53 4/14/2008 4 14 2008 14 634 520516 4815471 270 40
2:00:53 2/17/2012 2 17 2012 2 657 520743 4815472 270 40
0:00:41 3/30/2014 3 30 2014 0 679 520759 4815472 270 40
18:00:48 12/20/2010 12 20 2010 18 653 520246 4815470 271 40
0:00:48 4/6/2008 4 6 2008 0 631 521174 4815473 269 40



18:00:48 3/14/2013 3 14 2013 18 679 520297 4815470 271 40
18:00:26 1/24/2009 1 24 2009 18 635 519936 4815469 272 40
20:00:41 2/18/2012 2 18 2012 20 657 520837 4815472 269 40
8:00:54 1/16/2011 1 16 2011 8 653 520005 4815470 272 40
0:00:25 4/1/2009 4 1 2009 0 637 520360 4815471 271 40
0:00:47 1/28/2013 1 28 2013 0 671 519775 4815469 272 40
8:00:23 5/1/2011 5 1 2011 8 657 521004 4815473 269 40
0:00:20 3/26/2008 3 26 2008 0 631 521640 4815475 267 40
2:00:48 4/4/2009 4 4 2009 2 639 521091 4815473 269 40
18:00:42 2/27/2011 2 27 2011 18 641 521289 4815474 268 40
8:00:21 2/8/2013 2 8 2013 8 658 520796 4815472 270 40
12:00:42 3/27/2012 3 27 2012 12 665 520534 4815472 270 40
22:00:27 3/14/2009 3 14 2009 22 635 520660 4815472 270 40
14:00:47 1/6/2011 1 6 2011 14 653 521135 4815474 269 40
12:00:55 3/28/2012 3 28 2012 12 665 519944 4815470 272 40
22:00:54 4/3/2009 4 3 2009 22 641 520757 4815473 270 40
4:01:12 3/30/2014 3 30 2014 4 917 521144 4815474 269 40
12:00:53 4/18/2011 4 18 2011 12 657 520489 4815472 270 40
4:00:41 4/6/2008 4 6 2008 4 631 521178 4815474 269 40
8:00:58 12/21/2010 12 21 2010 8 653 519937 4815470 272 40
4:00:53 3/23/2012 3 23 2012 4 672 519869 4815470 272 40
8:00:55 11/24/2010 11 24 2010 8 657 520510 4815472 270 40
2:00:12 1/8/2009 1 8 2009 2 632 521214 4815474 268 40
8:00:55 2/3/2013 2 3 2013 8 671 519967 4815471 272 40
10:00:41 4/4/2010 4 4 2010 10 647 520241 4815472 271 40
8:00:47 4/21/2012 4 21 2012 8 657 520148 4815471 271 40
8:00:47 3/1/2011 3 1 2011 8 654 520721 4815473 270 40
0:00:15 3/28/2012 3 28 2012 0 665 520335 4815472 271 40
8:00:25 2/9/2013 2 9 2013 8 658 520327 4815472 271 40
8:00:54 3/31/2014 3 31 2014 8 914 520674 4815473 270 40
22:00:54 3/25/2008 3 25 2008 22 631 521634 4815476 267 40
22:00:39 12/16/2010 12 16 2010 22 655 520231 4815472 271 40
8:00:52 3/30/2012 3 30 2012 8 665 520872 4815474 269 40
8:00:39 12/17/2010 12 17 2010 8 654 520243 4815472 271 40
22:00:44 2/8/2013 2 8 2013 22 665 520231 4815472 271 40
18:00:56 3/27/2011 3 27 2011 18 650 521126 4815475 269 40
14:00:17 1/9/2009 1 9 2009 14 634 520601 4815473 270 40
12:00:53 12/30/2010 12 30 2010 12 653 520364 4815473 271 40
14:00:48 3/29/2012 3 29 2012 14 674 520529 4815473 270 40
0:00:43 4/4/2009 4 4 2009 0 641 520751 4815474 270 40
22:00:53 3/24/2011 3 24 2011 22 641 520726 4815474 270 40
22:00:53 12/5/2013 12 5 2013 22 908 520720 4815474 270 40
6:00:47 4/6/2008 4 6 2008 6 631 521178 4815475 269 40
10:00:55 12/20/2010 12 20 2010 10 654 520538 4815473 270 40
14:00:41 12/20/2010 12 20 2010 14 655 520554 4815474 270 40
0:00:42 3/28/2009 3 28 2009 0 641 521308 4815476 268 40
0:00:14 3/18/2009 3 18 2009 0 641 520846 4815475 269 40
10:00:47 2/8/2013 2 8 2013 10 658 520784 4815474 270 40
8:00:49 4/4/2010 4 4 2010 8 647 520248 4815473 271 40
8:00:47 3/28/2009 3 28 2009 8 639 520751 4815474 270 40
18:00:55 12/16/2010 12 16 2010 18 655 520232 4815473 271 40
18:01:06 3/3/2012 3 3 2012 18 641 520872 4815475 269 40
2:00:56 3/25/2011 3 25 2011 2 657 520745 4815475 270 40
10:00:54 3/26/2008 3 26 2008 10 637 520886 4815475 269 40



14:00:47 4/6/2011 4 6 2011 14 657 520364 4815473 271 40
0:01:24 12/1/2013 12 1 2013 0 914 519474 4815471 273 40
2:00:42 3/26/2008 3 26 2008 2 637 521383 4815477 268 40
8:00:20 3/18/2009 3 18 2009 8 641 520887 4815475 269 40
7:48:47 4/21/2014 4 21 2014 7 657 520329 4815473 271 40
2:00:47 12/18/2010 12 18 2010 2 641 521122 4815476 269 40
0:01:11 3/1/2011 3 1 2011 0 646 520736 4815475 270 40
12:00:48 12/20/2012 12 20 2012 12 674 520264 4815474 271 40
22:00:53 12/9/2013 12 9 2013 22 671 521117 4815476 269 40
2:00:53 1/6/2011 1 6 2011 2 653 519662 4815472 272 40
16:00:41 2/10/2011 2 10 2011 16 653 521092 4815476 269 40
4:00:52 1/13/2012 1 13 2012 4 657 520221 4815474 271 40
8:00:45 12/20/2010 12 20 2010 8 641 520294 4815474 271 40
22:00:53 2/28/2011 2 28 2011 22 646 520735 4815475 270 40
6:00:53 3/29/2008 3 29 2008 6 631 521336 4815477 268 40
10:00:47 12/4/2010 12 4 2010 10 801 520334 4815474 271 40
8:01:12 3/8/2012 3 8 2012 8 657 521158 4815477 269 40
0:00:55 1/22/2011 1 22 2011 0 653 520716 4815476 270 40
6:00:30 3/27/2009 3 27 2009 6 643 520753 4815476 270 40
2:00:55 3/30/2014 3 30 2014 2 679 520769 4815476 270 40
0:00:41 1/7/2012 1 7 2012 0 657 519501 4815472 273 40
0:00:23 4/10/2009 4 10 2009 0 641 521657 4815479 267 40
12:00:52 2/7/2013 2 7 2013 12 671 520739 4815476 270 40
2:00:54 3/28/2009 3 28 2009 2 641 521307 4815478 268 40
16:00:53 4/15/2011 4 15 2011 16 647 520378 4815475 271 40
2:00:56 3/1/2011 3 1 2011 2 646 520731 4815476 270 40
19:15:18 3/12/2014 3 12 2014 19 657 520392 4815475 271 40
6:00:43 12/21/2010 12 21 2010 6 655 520020 4815474 271 40
10:00:53 2/18/2013 2 18 2013 10 665 520819 4815476 269 40
8:00:47 3/30/2012 3 30 2012 8 673 520771 4815476 270 40
8:00:55 12/6/2011 12 6 2011 8 655 520320 4815475 271 40
22:00:54 1/27/2013 1 27 2013 22 671 519815 4815473 272 40
18:00:48 3/15/2013 3 15 2013 18 671 520264 4815475 271 40
4:00:53 3/28/2009 3 28 2009 4 640 521051 4815477 269 40
10:00:54 12/21/2010 12 21 2010 10 653 520016 4815474 271 40
2:00:59 3/10/2011 3 10 2011 2 647 520733 4815477 270 40
16:00:41 3/27/2012 3 27 2012 16 674 519942 4815474 272 40
0:00:27 2/21/2014 2 21 2014 0 909 520449 4815476 270 40
16:00:48 12/7/2010 12 7 2010 16 653 520244 4815475 271 40
10:00:21 3/20/2014 3 20 2014 10 679 520638 4815476 270 40
18:00:54 12/24/2010 12 24 2010 18 655 519916 4815474 272 40
16:00:12 3/14/2013 3 14 2013 16 679 520269 4815475 271 40
2:00:49 12/6/2013 12 6 2013 2 658 520289 4815476 271 40
0:01:07 12/17/2010 12 17 2010 0 655 520236 4815476 271 40
6:00:42 3/15/2011 3 15 2011 6 653 521171 4815479 269 40
0:00:41 3/25/2011 3 25 2011 0 657 520744 4815477 270 40
18:00:45 3/9/2011 3 9 2011 18 657 519862 4815475 272 40
10:56:42 12/20/2012 12 20 2012 10 641 520239 4815476 271 40
10:01:12 2/11/2014 2 11 2014 10 914 520804 4815477 270 40
22:00:54 12/24/2010 12 24 2010 22 655 519918 4815475 272 40
20:00:20 2/22/2014 2 22 2014 20 671 520601 4815477 270 40
18:00:48 12/20/2010 12 20 2010 18 653 520240 4815476 271 40
18:00:44 1/16/2013 1 16 2013 18 658 520271 4815476 271 40
0:00:51 3/4/2011 3 4 2011 0 641 521140 4815479 269 40



6:00:47 12/17/2010 12 17 2010 6 654 520212 4815476 271 40
4:00:47 4/3/2008 4 3 2008 4 631 521141 4815479 269 40
2:00:56 12/10/2013 12 10 2013 2 671 521076 4815479 269 40
2:00:53 12/21/2010 12 21 2010 2 655 520021 4815475 271 40
18:00:47 12/6/2010 12 6 2010 18 653 520551 4815477 270 40
22:00:49 3/29/2014 3 29 2014 22 679 520755 4815478 270 40
12:00:53 3/11/2009 3 11 2009 12 641 520650 4815477 270 40
10:00:43 4/19/2012 4 19 2012 10 671 520343 4815477 271 40
6:00:41 12/6/2011 12 6 2011 6 655 520349 4815477 271 40
16:00:20 2/8/2010 2 8 2010 16 646 520668 4815478 270 40
18:01:03 12/20/2010 12 20 2010 18 641 520228 4815476 271 40
18:00:50 3/24/2012 3 24 2012 18 675 521157 4815479 269 40
12:00:53 1/15/2011 1 15 2011 12 653 521090 4815479 269 40
10:01:24 2/4/2013 2 4 2013 10 671 521003 4815479 269 40
6:01:17 12/5/2013 12 5 2013 6 908 520797 4815479 270 40
13:17:17 2/14/2014 2 14 2014 13 657 520877 4815479 269 40
18:00:54 4/9/2009 4 9 2009 18 639 521464 4815481 268 40
16:00:26 1/11/2010 1 11 2010 16 646 520809 4815479 270 40
4:00:43 3/18/2012 3 18 2012 4 657 520880 4815479 269 40
22:00:53 3/24/2011 3 24 2011 22 657 520725 4815479 270 40
20:00:53 1/14/2013 1 14 2013 20 675 521278 4815480 268 40
8:00:41 2/10/2011 2 10 2011 8 653 520987 4815480 269 40
14:02:40 11/21/2010 11 21 2010 14 640 520116 4815477 271 40
4:00:44 12/25/2010 12 25 2010 4 641 519893 4815476 272 40
18:00:54 3/19/2009 3 19 2009 18 635 520319 4815478 271 40
14:00:41 12/30/2010 12 30 2010 14 653 520353 4815478 271 40
22:00:56 3/9/2011 3 9 2011 22 657 519845 4815476 272 40
1:35:23 12/18/2012 12 18 2012 1 641 520892 4815479 269 40
22:00:47 4/24/2008 4 24 2008 22 636 521632 4815482 267 40
22:00:53 2/28/2011 2 28 2011 22 647 520763 4815479 270 40
22:00:50 4/9/2009 4 9 2009 22 641 521657 4815482 267 40
6:00:47 4/3/2008 4 3 2008 6 631 521138 4815480 269 40
0:00:30 3/31/2009 3 31 2009 0 639 520816 4815479 269 40
12:00:21 4/20/2010 4 20 2010 12 657 520001 4815477 272 40
10:00:12 3/14/2009 3 14 2009 10 641 520706 4815479 270 40
18:02:24 12/24/2010 12 24 2010 18 641 519911 4815477 272 40
16:00:25 12/15/2010 12 15 2010 16 650 520323 4815478 271 40
12:00:56 4/5/2008 4 5 2008 12 636 521032 4815480 269 40
2:00:43 12/25/2010 12 25 2010 2 641 519909 4815477 272 40
10:00:49 5/9/2011 5 9 2011 10 665 520194 4815478 271 40
2:00:48 1/22/2011 1 22 2011 2 653 520716 4815479 270 40
2:00:56 3/30/2012 3 30 2012 2 674 521411 4815482 268 40
16:00:54 12/15/2010 12 15 2010 16 654 520065 4815478 271 40
12:01:11 12/4/2010 12 4 2010 12 654 520282 4815478 271 40
8:00:55 12/2/2011 12 2 2011 8 655 520153 4815478 271 40
2:00:48 12/6/2011 12 6 2011 2 655 520351 4815478 271 40
22:00:48 12/19/2010 12 19 2010 22 646 521330 4815482 268 40
8:02:14 3/29/2008 3 29 2008 8 631 521135 4815481 269 40
14:00:56 5/1/2011 5 1 2011 14 657 520602 4815479 270 40
22:00:54 3/17/2012 3 17 2012 22 665 520337 4815479 271 40
4:00:53 3/14/2013 3 14 2013 4 671 520840 4815480 269 40
8:00:49 3/5/2010 3 5 2010 8 646 520885 4815480 269 40
14:00:49 2/5/2012 2 5 2012 14 657 521018 4815481 269 40
22:00:23 1/24/2009 1 24 2009 22 635 519940 4815478 272 40



2:00:48 4/6/2008 4 6 2008 2 631 521176 4815482 269 40
8:01:12 3/12/2013 3 12 2013 8 658 520860 4815481 269 40
12:01:41 5/2/2013 5 2 2013 12 657 520113 4815478 271 40
22:00:54 4/5/2008 4 5 2008 22 636 521178 4815482 269 40
6:00:37 4/7/2011 4 7 2011 6 647 520285 4815479 271 40
0:00:48 4/7/2011 4 7 2011 0 667 520779 4815481 270 40
10:00:55 12/6/2010 12 6 2010 10 653 520356 4815479 271 40
18:00:48 2/28/2011 2 28 2011 18 639 521406 4815483 268 40
6:00:31 3/18/2012 3 18 2012 6 657 520884 4815481 269 40
18:00:41 2/22/2011 2 22 2011 18 641 520876 4815481 269 40
22:00:43 2/20/2014 2 20 2014 22 909 520450 4815480 270 40
16:01:12 4/9/2009 4 9 2009 16 641 521284 4815483 268 40
20:00:54 1/27/2013 1 27 2013 20 671 519814 4815478 272 40
8:00:12 4/5/2010 4 5 2010 8 657 520675 4815481 270 40
17:05:09 2/19/2013 2 19 2013 17 641 520613 4815481 270 40
14:00:41 3/7/2009 3 7 2009 14 634 520240 4815480 271 40
4:00:53 3/19/2014 3 19 2014 4 909 521025 4815482 269 40
2:00:53 3/28/2008 3 28 2008 2 637 520822 4815481 269 40
18:00:49 12/20/2010 12 20 2010 18 641 520230 4815480 271 40
12:00:48 4/4/2010 4 4 2010 12 643 520340 4815480 271 40
8:00:53 1/29/2009 1 29 2009 8 634 520879 4815482 269 40
4:00:47 3/16/2013 3 16 2013 4 671 520857 4815482 269 40
14:00:41 2/28/2012 2 28 2012 14 657 520812 4815482 270 40
16:00:32 11/21/2010 11 21 2010 16 640 520115 4815480 271 40
6:00:20 3/26/2012 3 26 2012 6 665 520702 4815481 270 40
8:00:41 2/5/2013 2 5 2013 8 658 521213 4815483 269 40
20:00:43 3/23/2012 3 23 2012 20 658 520059 4815480 271 40
0:01:05 12/18/2010 12 18 2010 0 641 521123 4815483 269 40
10:00:22 4/13/2011 4 13 2011 10 641 519868 4815479 272 40
4:00:44 3/29/2008 3 29 2008 4 631 521332 4815484 268 40
8:00:41 1/7/2011 1 7 2011 8 653 521081 4815483 269 40
12:26:54 2/12/2013 2 12 2013 12 641 521110 4815483 269 40
16:00:47 4/1/2009 4 1 2009 16 647 521130 4815483 269 40
6:00:55 3/19/2014 3 19 2014 6 909 521017 4815483 269     40
10:00:50        2/18/2010       2       18      2010    10      641     520354  4815481 271     40
18:00:54        12/30/2010      12      30      2010    18      657     520309  4815481 271     40
8:00:54 1/6/2011        1       6       2011    8       639     520589  4815482 270     40
18:00:53        2/16/2011       2       16      2011    18      641     520551  4815482 270     40
22:00:55        12/24/2010      12      24      2010    22      641     519909  4815480 272     40
0:00:36 12/21/2010      12      21      2010    0       655     520020  4815480 271     40
12:00:50        2/20/2013       2       20      2013    12      658     520350  4815481 271     40
13:14:18        3/12/2014       3       12      2014    13      657     520429  4815482 270     40
12:00:54        12/20/2010      12      20      2010    12      653     520537  4815482 270     40
4:00:54 1/16/2011       1       16      2011    4       653     519891  4815480 272     40
12:00:17        3/27/2008       3       27      2008    12      637     520715  4815483 270     40
16:00:47        3/22/2012       3       22      2012    16      665     520497  4815482 270     40
4:00:53 12/21/2010      12      21      2010    4       655     520021  4815481 271     40
18:00:23        3/11/2011       3       11      2011    18      657     520977  4815483 269     40
6:00:42 1/6/2011        1       6       2011    6       653     519691  4815480 272     40
12:00:50        4/19/2012       4       19      2012    12      665     520339  4815481 271     40
0:00:37 2/19/2009       2       19      2009    0       635     521040  4815484 269     40
16:00:47        12/16/2010      12      16      2010    16      641     520098  4815481 271     40
18:00:22        4/18/2011       4       18      2011    18      657     521128  4815484 269     40
10:00:48        2/18/2013       2       18      2013    10      658     520759  4815483 270     40



12:00:48        1/17/2013       1       17      2013    12      658     520313  4815482 271     40
8:00:41 1/18/2012       1       18      2012    8       658     520954  4815484 269     40
10:00:55        3/6/2014        3       6       2014    10      914     520359  4815482 271     40
6:00:33 3/31/2014       3       31      2014    6       914     520816  4815484 269     40
8:00:56 2/12/2014       2       12      2014    8       914     520368  4815482 271     40
12:00:47        1/6/2011        1       6       2011    12      653     521132  4815485 269     40
12:00:54        3/29/2012       3       29      2012    12      674     520529  4815483 270     40
18:00:47        2/20/2010       2       20      2010    18      641     520997  4815484 269     40
0:00:54 12/10/2013      12      10      2013    0       671     521099  4815485 269     40
12:00:41        11/21/2010      11      21      2010    12      640     520115  4815482 271     40
4:00:43 3/26/2012       3       26      2012    4       665     520694  4815484 270     40
18:00:53        3/30/2009       3       30      2009    18      640     521094  4815485 269     40
10:00:54        2/21/2013       2       21      2013    10      671     520366  4815483 271     40
8:00:56 2/24/2010       2       24      2010    8       641     520954  4815485 269     40
22:00:48        3/3/2011        3       3       2011    22      641     521143  4815485 269     40
18:00:56        3/3/2011        3       3       2011    18      641     521137  4815485 269     40
6:00:56 3/3/2009        3       3       2009    6       634     520441  4815483 270     40
12:40:56        1/5/2014        1       5       2014    12      657     520063  4815482 271     40
14:00:47        12/15/2010      12      15      2010    14      650     520322  4815483 271     40
10:00:56        3/27/2008       3       27      2008    10      637     520707  4815484 270     40
6:06:41 1/7/2013        1       7       2013    6       641     520261  4815483 271     40
16:00:42        12/25/2010      12      25      2010    16      654     519889  4815482 272     40
12:01:18        1/15/2011       1       15      2011    12      655     521117  4815486 269     40
6:00:53 1/28/2013       1       28      2013    6       671     519811  4815482 272     40
10:00:42        11/21/2010      11      21      2010    10      640     520118  4815483 271     40
16:00:15        12/23/2011      12      23      2011    16      657     520394  4815483 271     40
8:00:26 3/1/2009        3       1       2009    8       635     520891  4815485 269     40
12:00:29        1/11/2010       1       11      2010    12      646     520826  4815485 269     40
18:00:42        4/6/2011        4       6       2011    18      653     520045  4815482 271     40
6:00:57 3/14/2013       3       14      2013    6       671     520838  4815485 269     40
0:00:53 12/6/2013       12      6       2013    0       908     520705  4815485 270     40
17:17:12        2/22/2013       2       22      2013    17      641     520909  4815485 269     40
18:00:18        4/9/2009        4       9       2009    18      643     521455  4815487 268     40
10:00:45        3/7/2009        3       7       2009    10      634     520565  4815484 270     40
18:00:32        1/30/2010       1       30      2010    18      646     520348  4815484 271     40
10:00:20        4/10/2010       4       10      2010    10      657     520148  4815483 271     40
12:00:53        2/28/2009       2       28      2009    12      634     521146  4815486 269     40
14:00:53        12/7/2010       12      7       2010    14      653     520244  4815483 271     40
7:29:48 4/16/2014       4       16      2014    7       657     520411  4815484 271     40
10:00:50        12/21/2010      12      21      2010    10      641     520905  4815486 269     40
12:00:49        3/27/2008       3       27      2008    12      631     520691  4815485 270     40
6:00:51 2/22/2014       2       22      2014    6       679     520902  4815486 269     40
10:00:50        1/23/2013       1       23      2013    10      665     520350  4815484 271     40
2:01:29 4/11/2011       4       11      2011    2       647     520892  4815486 269     40
0:00:15 3/28/2008       3       28      2008    0       637     520821  4815486 269     40
0:00:20 12/19/2012      12      19      2012    0       674     520830 4815486 269 40
2:00:54 12/20/2010 12 20 2010 2 646 521228 4815487 268 40
12:00:41 3/29/2014 3 29 2014 12 914 520223 4815484 271 40
10:01:11 1/23/2013 1 23 2013 10 671 520415 4815485 270 40
18:00:49 3/10/2014 3 10 2014 18 909 520628 4815485 270 40
22:00:48 12/17/2010 12 17 2010 22 641 521082 4815487 269 40
5:52:26 2/3/2013 2 3 2013 5 641 519728 4815483 272 40
6:00:53 12/5/2010 12 5 2010 6 801 521395 4815488 268 40
2:00:54 12/17/2010 12 17 2010 2 646 521184 4815487 269 40



18:01:01 12/12/2010 12 12 2010 18 641 520166 4815484 271 40
10:00:30 1/17/2013 1 17 2013 10 658 520318 4815485 271 40
2:00:53 12/25/2010 12 25 2010 2 655 519907 4815484 272 40
0:00:57 12/25/2010 12 25 2010 0 641 519907 4815484 272 40
12:00:31 1/28/2010 1 28 2010 12 647 521096 4815487 269 40
2:00:53 1/28/2013 1 28 2013 2 671 519806 4815483 272 40
0:00:47 1/25/2009 1 25 2009 0 634 519519 4815483 273 40
18:01:11 3/30/2010 3 30 2010 18 639 521981 4815490 267 40
16:00:44 1/15/2012 1 15 2012 16 658 520326 4815485 271 40
6:00:48 12/17/2010 12 17 2010 6 655 520295 4815485 271 40
0:00:54 12/17/2010 12 17 2010 0 646 521203 4815488 269 40
14:00:53 12/20/2010 12 20 2010 14 653 520532 4815486 270 40
16:00:54 2/16/2010 2 16 2010 16 641 520651 4815486 270 40
14:00:41 4/10/2012 4 10 2012 14 657 519780 4815484 272 40
6:00:48 2/15/2011 2 15 2011 6 653 521269 4815488 268 40
4:00:55 2/15/2011 2 15 2011 4 653 521272 4815488 268 40
14:00:50 4/20/2010 4 20 2010 14 657 519934 4815484 272 40
0:00:44 4/1/2009 4 1 2009 0 641 520219 4815485 271 40
6:00:53 3/16/2013 3 16 2013 6 671 520854 4815487 269 40
8:00:48 3/18/2011 3 18 2011 8 659 520640 4815486 270 40
2:00:49 4/6/2008 4 6 2008 2 636 521148 4815488 269 40
8:00:31 1/25/2013 1 25 2013 8 671 519904 4815484 272 40
5:26:47 12/28/2012 12 28 2012 5 641 520299 4815486 271 40
2:00:54 3/6/2014 3 6 2014 2 909 521451 4815489 268 40
18:00:53 12/20/2010 12 20 2010 18 654 520221 4815485 271 40
0:00:48 3/18/2012 3 18 2012 0 665 520334 4815486 271 40
20:00:25 3/5/2012 3 5 2012 20 658 521153 4815489 269 40
0:00:56 4/21/2009 4 21 2009 0 639 520735 4815487 270 40
18:00:29 4/18/2011 4 18 2011 18 657 521452 4815490 268 40
23:17:56 2/22/2013 2 22 2013 23 641 521272 4815489 268 40
8:00:54 1/16/2011 1 16 2011 8 655 519997 4815485 272 40
14:00:48 1/12/2011 1 12 2011 14 653 520277 4815486 271 40
18:00:51 4/25/2008 4 25 2008 18 636 520706 4815488 270 40
6:00:53 3/28/2008 3 28 2008 6 637 520821 4815488 269 40
16:00:47 3/29/2009 3 29 2009 16 647 521095 4815489 269 40
12:00:43 12/20/2010 12 20 2010 12 654 520523 4815487 270 40
8:00:53 1/28/2013 1 28 2013 8 671 519812 4815485 272 40
23:28:55 1/27/2013 1 27 2013 23 641 519505 4815484 273 40
6:00:56 3/25/2009 3 25 2009 6 646 520836 4815488 269 40
0:00:53 3/30/2010 3 30 2010 0 650 521477 4815490 268 40
4:00:42 12/5/2010 12 5 2010 4 801 521401 4815490 268 40
14:00:49 12/20/2010 12 20 2010 14 641 520538 4815487 270 40
22:56:42 1/18/2013 1 18 2013 22 641 519356 4815484 273 40
14:00:24 12/16/2010 12 16 2010 14 641 520092 4815486 271 40
10:01:12 12/20/2010 12 20 2010 10 641 520527 4815487 270 40
10:00:55 12/20/2010 12 20 2010 10 653 520530 4815488 270 40
0:00:48 12/17/2013 12 17 2013 0 908 520802 4815489 270 40
16:00:29 4/9/2010 4 9 2010 16 647 520774 4815489 270 40
14:00:54 2/19/2010 2 19 2010 14 641 520317 4815487 271 40
22:00:35 3/16/2009 3 16 2009 22 635 520614 4815488 270 40
10:00:25 4/19/2012 4 19 2012 10 674 520397 4815488 271 40
8:01:11 4/5/2010 4 5 2010 8 643 520693 4815489 270 40
4:01:11 1/28/2013 1 28 2013 4 671 519807 4815486 272 40
2:00:52 12/7/2013 12 7 2013 2 671 521004 4815490 269 40



6:00:42 3/12/2013 3 12 2013 6 671 521223 4815490 268 40
4:00:48 3/28/2008 3 28 2008 4 637 520821 4815489 269 40
4:00:48 12/4/2010 12 4 2010 4 653 521411 4815491 268 40
6:00:53 4/4/2010 4 4 2010 6 643 520130 4815487 271 40
22:27:26 4/7/2013 4 7 2013 22 657 521126 4815490 269 40
4:00:36 3/25/2009 3 25 2009 4 646 520841 4815489 269 40
17:44:24 1/1/2013 1 1 2013 17 641 520322 4815488 271 40
16:00:53 3/27/2009 3 27 2009 16 646 520368 4815488 271 40
6:02:20 3/19/2013 3 19 2013 6 677 521053 4815490 269 40
0:00:36 3/14/2013 3 14 2013 0 679 521567 4815492 268 40
10:00:53 3/8/2014 3 8 2014 10 914 520707 4815489 270 40
18:01:14 5/23/2010 5 23 2010 18 639 521940 4815493 267 40
14:00:43 12/20/2010 12 20 2010 14 654 520526 4815489 270 40
23:06:12 1/21/2013 1 21 2013 23 641 519311 4815485 273 40
14:00:54 1/22/2013 1 22 2013 14 675 520603 4815489 270 40
12:00:51 4/6/2011 4 6 2011 12 657 520381 4815488 271 40
16:00:45 12/30/2010 12 30 2010 16 657 520321 4815488 271 40
8:00:20 4/6/2008 4 6 2008 8 636 521040 4815491 269 40
18:00:54 3/16/2009 3 16 2009 18 641 521323 4815491 268 40
14:00:55 2/8/2013 2 8 2013 14 665 520369 4815489 271 40
4:00:24 4/6/2008 4 6 2008 4 636 521159 4815491 269 40
6:00:43 3/1/2009 3 1 2009 6 635 520886 4815490 269 40
0:00:48 3/28/2008 3 28 2008 0 631 520818 4815490 269 40
10:01:12 2/6/2013 2 6 2013 10 671 521075 4815491 269 40
10:00:53 2/2/2011 2 2 2011 10 653 521052 4815491 269 40
2:00:55 3/13/2011 3 13 2011 2 641 521569 4815492 268 40
12:01:40 12/24/2013 12 24 2013 12 657 520677 4815490 270 40
20:00:36 2/19/2012 2 19 2012 20 657 520824 4815490 269 40
14:00:54 3/29/2014 3 29 2014 14 914 520224 4815488 271 40
12:00:33 2/20/2013 2 20 2013 12 665 520267 4815489 271 40
16:00:44 1/24/2013 1 24 2013 16 675 521107 4815491 269 40
12:00:56 3/6/2011 3 6 2011 12 647 520715 4815490 270 40
12:00:54 4/17/2010 4 17 2010 12 643 519949 4815488 272 40
6:00:25 2/9/2013 2 9 2013 6 665 520343 4815489 271 40
4:00:59 1/24/2013 1 24 2013 4 658 519523 4815487 273 40
18:00:53 12/24/2010 12 24 2010 18 655 519927 4815488 272 40
4:00:19 12/17/2010 12 17 2010 4 655 520286 4815489 271 40
10:00:35 2/12/2013 2 12 2013 10 658 520796 4815491 270 40
16:00:47 12/24/2010 12 24 2010 16 655 520017 4815488 271 40
0:00:32 12/22/2010 12 22 2010 0 641 520082 4815489 271 40
22:00:26 2/28/2011 2 28 2011 22 638 520692 4815491 270 40
22:00:44 3/27/2009 3 27 2009 22 641 521328 4815493 268 40
14:00:26 2/5/2013 2 5 2013 14 658 521040 4815492 269 40
2:00:23 12/16/2013 12 16 2013 2 908 520798 4815491 270 40
22:00:54 2/18/2009 2 18 2009 22 635 521044 4815492 269 40
18:00:48 3/29/2012 3 29 2012 18 672 521222 4815493 268 40
22:00:24 12/6/2013 12 6 2013 22 908 520793 4815491 270 40
6:00:47 3/28/2008 3 28 2008 6 631 520815 4815491 269 40
4:00:53 2/11/2014 2 11 2014 4 914 520816 4815492 269 40
10:00:54 12/4/2010 12 4 2010 10 653 520339 4815490 271 40
12:00:43 1/18/2012 1 18 2012 12 658 520147 4815490 271 40
10:00:53 12/4/2010 12 4 2010 10 654 520334 4815490 271 40
8:00:48 3/26/2008 3 26 2008 8 637 520969 4815492 269 40
6:00:50 4/6/2008 4 6 2008 6 636 521156 4815493 269 40



22:00:53 3/22/2012 3 22 2012 22 663 521159 4815493 269 40
16:01:06 1/30/2013 1 30 2013 16 671 519711 4815489 272 40
4:00:56 3/31/2014 3 31 2014 4 914 520817 4815492 269 40
14:00:53 12/5/2010 12 5 2010 14 646 520789 4815492 270 40
2:00:35 3/1/2009 3 1 2009 2 635 520894 4815492 269 40
2:01:12 4/9/2010 4 9 2010 2 647 521710 4815495 267 40
12:00:16 2/11/2009 2 11 2009 12 635 520835 4815492 269 40
22:00:12 3/31/2009 3 31 2009 22 641 520229 4815490 271 40
4:00:54 3/18/2013 3 18 2013 4 677 521089 4815493 269 40
2:00:48 3/15/2013 3 15 2013 2 671 520282 4815491 271 40
0:00:47 3/1/2011 3 1 2011 0 638 520694 4815492 270 40
4:00:44 3/1/2009 3 1 2009 4 635 520884 4815493 269 40
8:00:25 3/27/2011 3 27 2011 8 665 520884 4815493 269 40
20:01:18 3/22/2012 3 22 2012 20 663 521121 4815493 269 40
10:00:48 2/6/2013 2 6 2013 10 665 521008 4815493 269 40
7:07:55 4/10/2014 4 10 2014 7 657 520484 4815492 270 40
8:00:49 12/17/2010 12 17 2010 8 655 520295 4815491 271 40
0:00:47 3/28/2009 3 28 2009 0 646 521000 4815493 269 40
2:00:53 12/22/2010 12 22 2010 2 641 520019 4815490 271 40
4:00:52 12/25/2010 12 25 2010 4 655 519903 4815490 272 40
14:00:48 2/9/2009 2 9 2009 14 635 520400 4815492 271 40
6:00:53 12/20/2010 12 20 2010 6 641 520288 4815491 271 40
6:00:41 2/9/2013 2 9 2013 6 658 520325 4815491 271 40
6:00:47 1/16/2011 1 16 2011 6 655 519986 4815490 272 40
8:00:54 2/9/2013 2 9 2013 8 665 520347 4815492 271 40
4:00:55 1/16/2011 1 16 2011 4 655 519987 4815491 272 40
14:00:50 12/25/2011 12 25 2011 14 657 520190 4815491 271 40
18:00:45 3/12/2012 3 12 2012 18 665 521188 4815494 269 40
12:00:24 4/1/2014 4 1 2014 12 917 520760 4815493 270 40
18:00:24 4/5/2010 4 5 2010 18 657 520120 4815491 271 40
6:00:57 3/18/2013 3 18 2013 6 677 521088 4815494 269 40
18:00:51 2/28/2011 2 28 2011 18 646 521387 4815495 268 40
20:00:54 3/5/2014 3 5 2014 20 914 521130 4815494 269 40
6:00:38 3/24/2011 3 24 2011 6 657 520900 4815494 269 40
10:00:41 2/20/2011 2 20 2011 10 653 521010 4815494 269 40
2:00:43 12/7/2013 12 7 2013 2 658 520342 4815492 271 40
2:00:54 4/1/2009 4 1 2009 2 641 520224 4815492 271 40
0:00:43 3/6/2009 3 6 2009 0 635 520785 4815494 270 40
22:01:47 4/6/2011 4 6 2011 22 667 520794 4815494 270 40
6:00:52 12/16/2013 12 16 2013 6 908 520982 4815494 269 40
6:00:53 4/16/2008 4 16 2008 6 632 520808 4815494 270 40
16:00:48 3/11/2013 3 11 2013 16 658 520582 4815493 270 40
8:00:47 12/19/2010 12 19 2010 8 641 521121 4815495 269 40
4:00:53 4/16/2008 4 16 2008 4 632 520814 4815494 270 40
2:00:26 3/26/2012 3 26 2012 2 665 520688 4815494 270 40
6:00:35 3/27/2009 3 27 2009 6 646 520834 4815494 269 40
20:00:48 2/18/2013 2 18 2013 20 658 519876 4815491 272 40
12:00:47 2/9/2009 2 9 2009 12 635 520400 4815493 271 40
10:00:56 2/20/2013 2 20 2013 10 665 520578 4815494 270 40
6:00:54 2/8/2013 2 8 2013 6 658 520776 4815494 270 40
0:00:49 4/3/2008 4 3 2008 0 631 521307 4815496 268 40
12:00:49 2/10/2011 2 10 2011 12 653 521084 4815495 269 40
0:00:43 3/28/2012 3 28 2012 0 679 520231 4815493 271 40
4:55:12 2/17/2013 2 17 2013 4 641 521194 4815496 269 40



22:00:32 3/5/2009 3 5 2009 22 635 520785 4815495 270 40
22:00:42 3/5/2011 3 5 2011 22 655 521152 4815496 269 40
16:00:42 12/25/2011 12 25 2011 16 657 520191 4815494 271 40
18:00:53 2/18/2010 2 18 2010 18 641 520501 4815495 270 40
14:00:42 2/20/2013 2 20 2013 14 658 520332 4815494 271 40
2:00:47 3/27/2009 3 27 2009 2 646 520831 4815496 269 40
12:00:22 4/5/2008 4 5 2008 12 631 521032 4815496 269 40
8:00:30 4/20/2012 4 20 2012 8 665 520481 4815495 270 40
12:00:58 2/19/2010 2 19 2010 12 641 520338 4815494 271 40
16:00:22 2/7/2010 2 7 2010 16 646 520658 4815495 270 40
0:00:19 3/15/2009 3 15 2009 0 641 520530 4815495 270 40
6:30:17 4/29/2014 4 29 2014 6 657 520819 4815496 269 40
4:00:56 3/27/2009 3 27 2009 4 646 520833 4815496 269 40
18:01:16 4/7/2010 4 7 2010 18 656 521463 4815498 268 40
14:00:48 2/2/2010 2 2 2010 14 641 520769 4815496 270 40
18:00:47 4/6/2011 4 6 2011 18 647 520605 4815496 270 40
0:01:21 3/8/2014 3 8 2014 0 914 521625 4815499 267 40
2:00:21 3/6/2009 3 6 2009 2 635 520783 4815496 270 40
8:00:23 11/21/2010 11 21 2010 8 650 520025 4815494 271 40
10:00:24 4/9/2009 4 9 2009 10 639 520999 4815497 269 40
18:01:08 3/25/2008 3 25 2008 18 637 521400 4815498 268 40
22:00:53 3/28/2008 3 28 2008 22 631 521304 4815498 268 40
14:00:47 2/6/2013 2 6 2013 14 665 520878 4815497 269 40
2:00:53 3/1/2011 3 1 2011 2 638 520692 4815496 270 40
22:00:23 3/27/2009 3 27 2009 22 646 520994 4815497 269 40
7:36:56 4/18/2014 4 18 2014 7 657 520390 4815495 271 40
12:00:48 4/17/2010 4 17 2010 12 656 520054 4815494 271 40
22:00:53 3/11/2013 3 11 2013 22 671 520658 4815496 270 40
0:00:55 12/26/2010 12 26 2010 0 654 519849 4815494 272 40
17:00:47 12/21/2012 12 21 2012 17 641 519680 4815494 272 40
2:00:49 12/8/2013 12 8 2013 2 658 520380 4815496 271 40
2:00:55 3/29/2008 3 29 2008 2 631 521304 4815499 268 40
0:00:47 3/30/2009 3 30 2009 0 647 521273 4815499 268 40
8:00:42 3/2/2009 3 2 2009 8 635 520808 4815497 270 40
0:00:48 3/2/2009 3 2 2009 0 635 520811 4815498 270 40
10:00:48 1/16/2011 1 16 2011 10 655 521034 4815498 269 40
4:00:18 3/12/2012 3 12 2012 4 665 521371 4815499 268 40
8:00:53 2/11/2014 2 11 2014 8 914 520805 4815498 270 40
2:00:48 3/28/2008 3 28 2008 2 631 520819 4815498 269 40
2:00:25 12/26/2010 12 26 2010 2 654 519849 4815495 272 40
0:00:27 12/6/2010 12 6 2010 0 653 521410 4815500 268 40
16:00:41 3/13/2013 3 13 2013 16 658 520223 4815496 271 40
0:00:45 3/29/2008 3 29 2008 0 631 521315 4815500 268 40
10:00:47 4/24/2010 4 24 2010 10 657 520280 4815496 271 40
16:57:25 12/20/2012 12 20 2012 16 641 520223 4815496 271 40
0:00:50 1/16/2011 1 16 2011 0 655 519956 4815496 272 40
14:00:50 1/28/2010 1 28 2010 14 647 521070 4815499 269 40
4:00:53 4/2/2009 4 2 2009 4 639 520701 4815498 270 40
22:00:53 3/5/2014 3 5 2014 22 914 521135 4815499 269 40
10:01:23 2/21/2013 2 21 2013 10 657 520354 4815497 271 40
8:00:28 4/5/2010 4 5 2010 8 656 520684 4815498 270 40
16:00:07 12/20/2010 12 20 2010 16 641 520268 4815497 271 40
12:00:41 1/16/2011 1 16 2011 12 655 520741 4815498 270 40
0:15:23 2/25/2014 2 25 2014 0 657 521232 4815500 268 40



10:00:54 2/2/2010 2 2 2010 10 641 520764 4815498 270 40
16:00:48 3/29/2009 3 29 2009 16 643 521094 4815500 269 40
2:00:47 1/16/2011 1 16 2011 2 655 519955 4815496 272 40
10:00:54 1/3/2010 1 3 2010 10 647 520361 4815497 271 40
4:01:24 12/8/2010 12 8 2010 4 653 521411 4815501 268 40
0:00:41 3/12/2013 3 12 2013 0 671 520664 4815498 270 40
14:00:39 1/3/2010 1 3 2010 14 647 520348 4815497 271 40
12:00:48 12/20/2010 12 20 2010 12 646 520593 4815498 270 40
0:00:17 4/6/2008 4 6 2008 0 636 521135 4815500 269 40
10:00:54 12/25/2011 12 25 2011 10 657 520190 4815497 271 40
4:00:54 12/26/2010 12 26 2010 4 654 519851 4815496 272 40
6:00:48 4/2/2009 4 2 2009 6 637 520656 4815499 270 40
2:00:23 3/28/2008 3 28 2008 2 632 520799 4815499 270 40
4:00:53 3/28/2012 3 28 2012 4 665 520207 4815497 271 40
22:00:54 3/5/2009 3 5 2009 22 634 520814 4815499 270 40
14:00:27 2/8/2013 2 8 2013 14 658 520092 4815497 271 40
6:00:48 12/8/2009 12 8 2009 6 646 520989 4815500 269 40
8:00:48 1/8/2012 1 8 2012 8 657 520267 4815498 271 40
18:00:41 4/4/2008 4 4 2008 18 631 521613 4815502 267 40
5:03:56 1/21/2013 1 21 2013 5 641 519336 4815495 273 40
17:28:14 1/27/2013 1 27 2013 17 641 519810 4815496 272 40
12:00:26 4/11/2010 4 11 2010 12 657 519802 4815496 272 40
14:00:41 2/2/2013 2 2 2013 14 658 519971 4815497 272 40
6:01:18 2/11/2014 2 11 2014 6 914 520812 4815499 270 40
0:00:47 2/14/2014 2 14 2014 0 914 519989 4815497 272 40
0:00:47 3/11/2011 3 11 2011 0 641 521024 4815500 269 40
0:00:53 12/25/2010 12 25 2010 0 655 519907 4815497 272 40
4:00:53 3/24/2011 3 24 2011 4 657 520894 4815500 269 40
21:00:47 4/7/2010 4 7 2010 21 801 521578 4815502 268 40
12:00:54 12/25/2011 12 25 2011 12 657 520195 4815498 271 40
6:00:41 3/1/2011 3 1 2011 6 650 520794 4815500 270 40
8:01:11 12/8/2010 12 8 2010 8 653 521183 4815501 269 40
12:00:46 12/4/2010 12 4 2010 12 653 520323 4815498 271 40
10:00:49 4/5/2010 4 5 2010 10 657 520656 4815499 270 40
18:00:54 1/16/2011 1 16 2011 18 655 520780 4815500 270 40
6:01:14 1/3/2010 1 3 2010 6 640 520715 4815500 270 40
2:00:53 2/14/2014 2 14 2014 2 914 519994 4815498 272 40
4:00:48 4/2/2009 4 2 2009 4 637 520666 4815500 270 40
14:01:12 2/5/2009 2 5 2009 14 635 520635 4815500 270 40
0:00:44 3/12/2011 3 12 2011 0 657 520988 4815501 269 40
4:00:23 4/7/2011 4 7 2011 4 653 520134 4815498 271 40
14:00:53 1/16/2011 1 16 2011 14 655 520737 4815500 270 40
10:01:33 2/24/2010 2 24 2010 10 641 520876 4815501 269 40
12:04:26 12/25/2013 12 25 2013 12 657 520583 4815500 270 40
18:00:54 3/30/2009 3 30 2009 18 639 520845 4815501 269 40
6:00:42 3/2/2009 3 2 2009 6 635 520812 4815501 270 40
2:00:25 12/20/2013 12 20 2013 2 658 520857 4815501 269 40
2:00:42 1/22/2013 1 22 2013 2 663 521301 4815502 268 40
6:00:42 12/8/2010 12 8 2010 6 653 521413 4815503 268 40
22:00:48 12/20/2010 12 20 2010 22 654 520208 4815499 271 40
4:00:43 3/2/2009 3 2 2009 4 635 520810 4815501 270 40
4:00:55 3/1/2011 3 1 2011 4 650 520793 4815501 270 40
2:00:41 3/12/2011 3 12 2011 2 657 520988 4815502 269 40
0:00:54 12/5/2013 12 5 2013 0 914 520814 4815501 270 40



14:00:53 11/21/2010 11 21 2010 14 646 520040 4815499 271 40
16:00:54 11/21/2010 11 21 2010 16 646 520043 4815499 271 40
0:01:06 3/25/2012 3 25 2012 0 663 521178 4815502 269 40
16:00:54 12/17/2010 12 17 2010 16 655 520010 4815499 271 40
12:00:53 4/27/2011 4 27 2011 12 654 520112 4815499 271 40
6:00:54 12/25/2010 12 25 2010 6 655 519922 4815499 272 40
18:00:53 3/21/2011 3 21 2011 18 647 520938 4815502 269 40
10:00:44 5/12/2008 5 12 2008 10 634 520453 4815500 270 40
16:00:50 4/9/2010 4 9 2010 16 646 520891 4815502 269 40
18:00:53 12/19/2012 12 19 2012 18 674 520205 4815500 271 40
10:00:22 1/8/2010 1 8 2010 10 646 520767 4815501 270 40
16:00:54 2/5/2012 2 5 2012 16 657 521021 4815502 269 40
14:00:42 3/27/2012 3 27 2012 14 672 520217 4815500 271 40
18:00:48 3/29/2009 3 29 2009 18 647 521405 4815503 268 40
12:01:15 1/20/2013 1 20 2013 12 675 521111 4815503 269 40
12:00:53 4/5/2010 4 5 2010 12 643 520649 4815501 270 40
6:00:22 1/22/2013 1 22 2013 6 663 521118 4815503 269 40
8:00:41 3/28/2011 3 28 2011 8 801 520765 4815502 270 40
18:00:54 4/8/2011 4 8 2011 18 657 520013 4815499 271 40
13:14:17 1/15/2014 1 15 2014 13 657 520605 4815501 270 40
18:00:54 3/9/2011 3 9 2011 18 654 519880 4815499 272 40
0:00:24 1/16/2011 1 16 2011 0 653 519923 4815499 272 40
0:00:41 3/1/2011 3 1 2011 0 641 520769 4815502 270 40
10:00:44 4/18/2009 4 18 2009 10 634 520304 4815501 271 40
0:00:54 3/28/2008 3 28 2008 0 632 520812 4815502 270 40
18:00:35 4/1/2012 4 1 2012 18 674 521434 4815504 268 40
4:00:55 1/22/2013 1 22 2013 4 663 521289 4815504 268 40
0:00:59 3/9/2014 3 9 2014 0 909 521117 4815503 269 40
6:00:46 3/1/2011 3 1 2011 6 641 520762 4815502 270 40
12:00:23 4/5/2010 4 5 2010 12 657 520658 4815502 270 40
2:00:20 3/6/2009 3 6 2009 2 634 520815 4815502 269 40
18:00:53 4/1/2009 4 1 2009 18 643 521383 4815504 268 40
6:00:54 3/28/2012 3 28 2012 6 665 520206 4815501 271 40
12:00:54 2/7/2013 2 7 2013 12 665 520726 4815502 270 40
10:00:48 3/2/2009 3 2 2009 10 635 520805 4815503 270 40
22:00:24 3/11/2011 3 11 2011 22 657 520989 4815503 269 40
22:00:53 12/9/2010 12 9 2010 22 801 521317 4815504 268 40
6:00:54 1/8/2012 1 8 2012 6 657 520261 4815501 271 40
12:00:54 4/10/2012 4 10 2012 12 657 519785 4815500 272 40
18:00:50 12/25/2011 12 25 2011 18 657 520093 4815501 271 40
6:00:44 2/21/2013 2 21 2013 6 658 520372 4815502 271 40
2:01:03 4/9/2011 4 9 2011 2 667 520008 4815501 272 40
6:03:48 12/25/2013 12 25 2013 6 657 520812 4815503 270 40
22:00:53 3/1/2009 3 1 2009 22 635 520810 4815503 270 40
18:00:54 3/27/2008 3 27 2008 18 631 521329 4815505 268 40
0:00:48 11/28/2011 11 28 2011 0 655 520889 4815503 269 40
6:00:58 2/21/2013 2 21 2013 6 671 520367 4815502 271 40
0:00:53 3/31/2014 3 31 2014 0 914 520994 4815504 269 40
4:00:40 12/11/2010 12 11 2010 4 653 521276 4815505 268 40
22:00:56 2/28/2011 2 28 2011 22 641 520765 4815503 270 40
20:00:55 12/12/2013 12 12 2013 20 914 520127 4815501 271 40
8:00:41 1/3/2010 1 3 2010 8 640 520715 4815503 270 40
22:00:54 12/19/2012 12 19 2012 22 674 520202 4815502 271 40
12:30:56 4/29/2014 4 29 2014 12 657 520374 4815502 271 40



4:00:56 11/23/2010 11 23 2010 4 657 520783 4815503 270 40
8:00:54 12/25/2010 12 25 2010 8 655 519929 4815501 272 40
14:00:53 12/20/2010 12 20 2010 14 646 520589 4815503 270 40
0:00:56 3/23/2011 3 23 2011 0 653 521142 4815505 269 40
14:00:41 4/27/2011 4 27 2011 14 654 520101 4815502 271 40
14:00:47 3/7/2014 3 7 2014 14 914 520048 4815502 271 40
18:00:54 12/25/2011 12 25 2011 18 657 520088 4815502 271 40
2:00:47 1/16/2011 1 16 2011 2 653 519922 4815501 272 40
8:00:47 4/2/2009 4 2 2009 8 637 520660 4815503 270 40
6:00:48 3/28/2008 3 28 2008 6 632 520768 4815504 270 40
13:23:44 12/11/2013 12 11 2013 13 657 519995 4815502 272 40
0:00:41 3/31/2009 3 31 2009 0 640 520762 4815504 270 40
22:00:44 3/9/2014 3 9 2014 22 909 521138 4815505 269 40
4:00:46 1/3/2010 1 3 2010 4 640 520760 4815504 270 40
0:00:41 1/17/2011 1 17 2011 0 655 520763 4815504 270 40
22:00:53 2/16/2010 2 16 2010 22 641 520806 4815504 270 40
16:00:42 2/2/2013 2 2 2013 16 658 519962 4815502 272 40
18:00:48 3/27/2008 3 27 2008 18 632 520732 4815504 270 40
12:00:47 2/16/2010 2 16 2010 12 641 520623 4815504 270 40
14:00:20 3/27/2008 3 27 2008 14 631 520840 4815505 269 40
10:01:24 12/8/2010 12 8 2010 10 646 520082 4815502 271 40
8:00:42 2/21/2013 2 21 2013 8 658 520367 4815503 271 40
22:00:25 2/8/2013 2 8 2013 22 658 520195 4815503 271 40
6:00:53 12/26/2010 12 26 2010 6 654 519873 4815502 272 40
10:00:54 4/5/2010 4 5 2010 10 656 520678 4815504 270 40
0:01:25 12/17/2010 12 17 2010 0 641 520361 4815503 271 40
18:00:41 3/16/2011 3 16 2011 18 659 521037 4815506 269 40
4:00:53 3/30/2012 3 30 2012 4 671 521144 4815506 269 40
2:00:54 12/4/2010 12 4 2010 2 653 521412 4815507 268 40
22:00:42 3/24/2012 3 24 2012 22 663 521127 4815506 269 40
18:00:53 3/15/2009 3 15 2009 18 635 521243 4815506 268 40
12:00:54 4/5/2010 4 5 2010 12 656 520676 4815505 270 40
4:00:53 3/26/2012 3 26 2012 4 657 520817 4815505 269 40
18:00:48 3/11/2012 3 11 2012 18 657 521086 4815506 269 40
18:00:43 12/17/2010 12 17 2010 18 641 520806 4815505 270 40
4:00:26 3/11/2013 3 11 2013 4 658 520848 4815505 269 40
20:00:54 2/17/2014 2 17 2014 20 671 521246 4815506 268 40
2:00:12 3/2/2009 3 2 2009 2 635 520799 4815505 270 40
16:00:39 1/28/2010 1 28 2010 16 647 521072 4815506 269 40
18:01:00 4/21/2010 4 21 2010 18 643 520889 4815506 269 40
22:00:51 3/9/2011 3 9 2011 22 654 519870 4815503 272 40
8:00:48 2/21/2013 2 21 2013 8 671 520362 4815504 271 40
2:00:55 3/30/2012 3 30 2012 2 671 521155 4815507 269 40
6:00:41 3/26/2012 3 26 2012 6 657 520822 4815506 269 40
0:00:23 2/9/2013 2 9 2013 0 658 520196 4815504 271 40
18:00:55 12/26/2010 12 26 2010 18 655 519855 4815503 272 40
22:00:36 3/29/2009 3 29 2009 22 647 521274 4815507 268 40
10:00:53 4/3/2014 4 3 2014 10 914 520309 4815504 271 40
4:00:42 3/1/2011 3 1 2011 4 641 520766 4815506 270 40
2:00:42 4/3/2008 4 3 2008 2 631 521297 4815507 268 40
0:00:48 1/17/2012 1 17 2012 0 657 519706 4815503 272 40
4:00:13 12/17/2010 12 17 2010 4 654 520212 4815504 271 40
0:00:54 12/21/2010 12 21 2010 0 654 520189 4815504 271 40
13:10:25 3/11/2014 3 11 2014 13 657 520169 4815504 271 40



14:00:47 2/16/2010 2 16 2010 14 641 520624 4815505 270 40
23:55:53 2/3/2013 2 3 2013 23 641 521281 4815508 268 40
22:00:35 3/22/2011 3 22 2011 22 653 521146 4815507 269 40
18:00:33 2/5/2012 2 5 2012 18 657 521019 4815507 269 40
10:00:47 4/9/2010 4 9 2010 10 656 520780 4815506 270 40
10:00:54 12/2/2009 12 2 2009 10 638 520331 4815505 271 40
22:00:17 2/17/2014 2 17 2014 22 671 521237 4815508 268 40
4:00:53 4/28/2014 4 28 2014 4 908 521689 4815509 267 40
8:01:05 4/2/2009 4 2 2009 8 639 520704 4815506 270 40
4:00:54 12/5/2013 12 5 2013 4 671 520777 4815506 270 40
8:00:54 2/5/2013 2 5 2013 8 671 521252 4815508 268 40
8:00:51 5/1/2009 5 1 2009 8 639 520462 4815505 270 40
8:00:54 3/16/2012 3 16 2012 8 665 520837 4815507 269 40
2:00:49 3/1/2011 3 1 2011 2 641 520762 4815507 270 40
6:00:48 2/18/2014 2 18 2014 6 671 521245 4815508 268 40
12:00:44 4/9/2010 4 9 2010 12 646 520889 4815507 269 40
22:00:56 4/21/2013 4 21 2013 22 677 520858 4815507 269 40
10:00:54 1/23/2013 1 23 2013 10 658 520320 4815506 271 40
16:00:53 4/5/2010 4 5 2010 16 643 520114 4815505 271 40
10:00:23 4/19/2012 4 19 2012 10 657 520332 4815506 271 40
6:00:54 4/2/2009 4 2 2009 6 639 520699 4815507 270 40
2:00:48 3/28/2012 3 28 2012 2 679 520217 4815506 271 40
0:00:37 3/1/2011 3 1 2011 0 639 520764 4815507 270 40
16:00:27 1/25/2010 1 25 2010 16 647 520852 4815508 269 40
0:00:53 4/22/2013 4 22 2013 0 677 520889 4815508 269 40
4:00:50 12/20/2012 12 20 2012 4 674 520268 4815506 271 40
14:00:53 12/17/2010 12 17 2010 14 646 520624 4815507 270 40
4:00:49 3/28/2008 3 28 2008 4 632 520771 4815508 270 40
4:00:41 3/26/2012 3 26 2012 4 658 520881 4815508 269 40
2:00:48 3/11/2013 3 11 2013 2 658 520847 4815508 269 40
0:00:55 3/1/2011 3 1 2011 0 647 520782 4815508 270 40
18:00:56 2/28/2011 2 28 2011 18 638 521304 4815509 268 40
4:00:42 3/28/2008 3 28 2008 4 631 520813 4815508 270 40
14:00:38 4/11/2010 4 11 2010 14 653 520315 4815506 271 40
8:00:44 4/7/2008 4 7 2008 8 634 520989 4815508 269 40
22:00:54 4/10/2011 4 10 2011 22 647 520893 4815508 269 40
2:00:41 3/23/2011 3 23 2011 2 653 521144 4815509 269 40
18:00:53 3/30/2010 3 30 2010 18 643 521037 4815509 269 40
0:00:31 4/9/2011 4 9 2011 0 647 520008 4815506 272 40
18:00:42 3/10/2011 3 10 2011 18 654 521213 4815509 268 40
10:00:54 1/13/2012 1 13 2012 10 641 520367 4815507 271 40
4:00:47 3/28/2012 3 28 2012 4 679 520214 4815506 271 40
10:00:55 12/22/2011 12 22 2011 10 657 520771 4815508 270 40
6:00:34 12/5/2013 12 5 2013 6 671 520776 4815508 270 40
6:00:42 4/3/2014 4 3 2014 6 914 520308 4815507 271 40
10:00:56 4/5/2010 4 5 2010 10 643 520647 4815508 270 40
10:00:52 12/8/2010 12 8 2010 10 653 520038 4815506 271 40
8:00:47 12/26/2010 12 26 2010 8 654 519877 4815506 272 40
0:00:42 4/13/2011 4 13 2011 0 641 520089 4815506 271 40
10:00:44 5/6/2009 5 6 2009 10 640 520306 4815507 271 40
18:01:49 12/26/2010 12 26 2010 18 641 520111 4815506 271 40
10:00:45 1/15/2011 1 15 2011 10 655 520535 4815508 270 40
16:00:56 4/2/2014 4 2 2014 16 914 520160 4815507 271 40
22:00:54 2/28/2011 2 28 2011 22 639 520760 4815508 270 40



6:16:43 2/9/2013 2 9 2013 6 641 520326 4815507 271 40
18:01:11 2/13/2011 2 13 2011 18 647 521305 4815510 268 40
18:00:08 3/27/2011 3 27 2011 18 664 521367 4815510 268 40
12:00:48 11/21/2010 11 21 2010 12 650 520028 4815506 271 40
4:00:53 2/18/2014 2 18 2014 4 671 521244 4815510 268 40
6:00:50 4/10/2010 4 10 2010 6 801 521436 4815511 268 40
6:00:53 3/30/2012 3 30 2012 6 671 521140 4815510 269 40
5:10:44 2/21/2013 2 21 2013 5 641 520358 4815508 271 40
10:00:42 4/6/2011 4 6 2011 10 667 520361 4815508 271 40
1:08:53 2/12/2014 2 12 2014 1 657 520272 4815507 271 40
2:01:48 2/18/2014 2 18 2014 2 671 521245 4815510 268 40
2:00:27 2/9/2013 2 9 2013 2 658 520193 4815507 271 40
22:00:55 1/16/2011 1 16 2011 22 655 520763 4815509 270 40
10:00:48 4/1/2009 4 1 2009 10 637 521073 4815510 269 40
8:00:48 4/3/2014 4 3 2014 8 914 520310 4815508 271 40
16:00:47 4/11/2010 4 11 2010 16 653 520312 4815508 271 40
18:00:53 2/18/2009 2 18 2009 18 635 521063 4815510 269 40
12:00:28 1/23/2013 1 23 2013 12 658 520321 4815508 271 40
10:00:52 4/10/2012 4 10 2012 10 657 519769 4815507 272 40
18:00:48 3/28/2008 3 28 2008 18 631 521321 4815511 268 40
8:00:24 3/20/2014 3 20 2014 8 679 520607 4815509 270 40
2:00:26 3/1/2011 3 1 2011 2 650 520807 4815510 270 40
4:00:56 4/3/2014 4 3 2014 4 914 520308 4815508 271 40
18:00:52 3/23/2012 3 23 2012 18 675 519742 4815507 272 40
18:00:54 3/22/2009 3 22 2009 18 641 520873 4815510 269 40
2:00:53 4/2/2009 4 2 2009 2 639 521020 4815511 269 40
2:00:55 3/1/2011 3 1 2011 2 639 520758 4815510 270 40
0:00:53 2/18/2014 2 18 2014 0 671 521241 4815512 268 40
2:00:45 12/2/2011 12 2 2011 2 655 520885 4815510 269 40
10:00:47 11/21/2010 11 21 2010 10 650 520028 4815508 271 40
16:01:41 3/27/2009 3 27 2009 16 641 520934 4815511 269 40
6:00:50 2/15/2011 2 15 2011 6 647 521304 4815512 268 40
14:00:50 12/22/2011 12 22 2011 14 657 520767 4815510 270 40
2:00:42 3/19/2011 3 19 2011 2 659 521612 4815513 267 40
2:00:41 3/13/2013 3 13 2013 2 658 521677 4815513 267 40
8:00:44 4/26/2010 4 26 2010 8 656 520131 4815509 271 40
18:00:53 3/27/2008 3 27 2008 18 637 521330 4815512 268 40
14:00:42 12/16/2010 12 16 2010 14 654 520049 4815508 271 40
12:00:12 4/4/2010 4 4 2010 12 647 520324 4815509 271 40
8:00:53 1/15/2013 1 15 2013 8 675 521155 4815512 269 40
10:00:21 4/26/2010 4 26 2010 10 656 520126 4815509 271 40
6:00:48 3/18/2011 3 18 2011 6 641 520797 4815511 270 40
7:33:53 4/17/2014 4 17 2014 7 657 520397 4815510 271 40
16:01:09 1/22/2012 1 22 2012 16 657 519907 4815508 272 40
14:00:50 1/19/2012 1 19 2012 14 657 520562 4815511 270 40
0:00:24 4/26/2008 4 26 2008 0 636 521528 4815514 268 40
12:00:43 4/4/2010 4 4 2010 12 801 520173 4815510 271 40
18:10:43 2/23/2014 2 23 2014 18 657 519928 4815509 272 40
12:01:13 2/8/2009 2 8 2009 12 634 520199 4815510 271 40
8:00:49 2/17/2014 2 17 2014 8 671 521267 4815513 268 40
10:00:44 2/6/2013 2 6 2013 10 658 521010 4815513 269 40
8:00:54 3/30/2012 3 30 2012 8 671 520824 4815512 269 40
22:00:43 12/31/2011 12 31 2011 22 658 520847 4815512 269 40
6:00:47 2/5/2013 2 5 2013 6 658 521265 4815514 268 40



18:00:38 12/16/2010 12 16 2010 18 655 520091 4815510 271 40
6:00:44 12/11/2010 12 11 2010 6 653 521246 4815514 268 40
4:00:53 3/29/2014 3 29 2014 4 679 521775 4815515 267 40
12:00:44 2/7/2013 2 7 2013 12 658 520761 4815512 270 40
16:00:41 1/21/2013 1 21 2013 16 658 520383 4815511 271 40
16:00:47 3/4/2011 3 4 2011 16 653 520984 4815513 269 40
2:00:47 12/20/2010 12 20 2010 2 641 520248 4815511 271 40
0:00:54 12/2/2011 12 2 2011 0 655 520883 4815513 269 40
8:00:48 3/12/2009 3 12 2009 8 634 520607 4815512 270 40
8:00:55 1/1/2012 1 1 2012 8 657 520870 4815513 269 40
2:00:56 2/17/2014 2 17 2014 2 671 521270 4815514 268 40
6:00:27 3/11/2013 3 11 2013 6 658 520847 4815513 269 40
14:00:50 3/29/2009 3 29 2009 14 643 521096 4815514 269 40
0:03:42 3/7/2013 3 7 2013 0 641 521130 4815514 269 40
18:00:47 12/10/2010 12 10 2010 18 647 520450 4815512 270 40
2:00:54 3/26/2012 3 26 2012 2 658 520874 4815513 269 40
8:00:56 12/20/2012 12 20 2012 8 674 520307 4815512 271 40
0:01:08 12/4/2010 12 4 2010 0 653 521436 4815515 268 40
0:00:53 2/17/2014 2 17 2014 0 671 521295 4815515 268 40
12:00:36 12/15/2010 12 15 2010 12 650 520353 4815512 271 40
6:00:25 2/17/2014 2 17 2014 6 671 521270 4815515 268 40
6:00:32 4/4/2010 4 4 2010 6 647 520127 4815511 271 40
14:00:27 4/20/2012 4 20 2012 14 665 520373 4815512 271 40
3:01:26 4/10/2010 4 10 2010 3 801 521431 4815515 268 40
22:00:44 3/11/2009 3 11 2009 22 634 520613 4815513 270 40
10:01:11 1/11/2010 1 11 2010 10 646 520864 4815514 269 40
0:00:16 3/6/2009 3 6 2009 0 634 520802 4815514 270 40
18:00:54 2/24/2012 2 24 2012 18 657 520648 4815513 270 40
18:01:11 3/15/2009 3 15 2009 18 641 520921 4815514 269 40
10:00:33 2/15/2010 2 15 2010 10 641 520555 4815513 270 40
12:00:53 1/3/2010 1 3 2010 12 647 520350 4815512 271 40
20:00:50 3/9/2014 3 9 2014 20 909 521145 4815515 269 40
14:00:54 4/9/2010 4 9 2010 14 646 520897 4815514 269 40
4:00:48 12/21/2010 12 21 2010 4 654 520070 4815512 271 40
4:00:54 3/18/2011 3 18 2011 4 641 520792 4815514 270 40
16:00:38 1/7/2012 1 7 2012 16 657 520059 4815512 271 40
8:00:41 4/9/2009 4 9 2009 8 639 521126 4815515 269 40
20:00:06 3/14/2013 3 14 2013 20 679 520012 4815512 271 40
18:00:56 3/27/2012 3 27 2012 18 641 520150 4815512 271 40
0:00:55 11/22/2010 11 22 2010 0 638 520596 4815514 270 40
8:00:15 4/17/2009 4 17 2009 8 634 520709 4815514 270 40
0:00:41 4/11/2011 4 11 2011 0 647 520896 4815515 269 40
18:00:48 3/30/2010 3 30 2010 18 657 521009 4815515 269 40
10:00:54 1/28/2010 1 28 2010 10 647 521095 4815515 269 40
4:00:53 3/28/2009 3 28 2009 4 646 521009 4815515 269 40
14:00:54 1/7/2012 1 7 2012 14 657 520064 4815512 271 40
16:00:53 4/5/2008 4 5 2008 16 631 521484 4815517 268 40
4:00:24 2/17/2014 2 17 2014 4 671 521264 4815516 268 40
10:00:41 4/26/2010 4 26 2010 10 657 520031 4815512 271 40
10:00:47 12/8/2010 12 8 2010 10 657 519973 4815513 272 40
18:00:54 1/5/2013 1 5 2013 18 657 520438 4815514 270 40
2:00:55 12/21/2010 12 21 2010 2 654 520066 4815513 271 40
20:00:36 3/8/2014 3 8 2014 20 909 521133 4815516 269 40
20:00:47 2/20/2014 2 20 2014 20 914 520408 4815514 271 40



16:00:48 2/15/2010 2 15 2010 16 641 520580 4815515 270 40
6:00:53 3/28/2012 3 28 2012 6 679 520211 4815513 271 40
0:00:29 2/1/2013 2 1 2013 0 658 520310 4815514 271 40
4:00:56 12/2/2011 12 2 2011 4 655 520889 4815516 269 40
20:00:56 12/6/2013 12 6 2013 20 908 520849 4815516 269 40
6:01:03 12/20/2012 12 20 2012 6 674 520311 4815514 271 40
6:00:55 4/2/2009 4 2 2009 6 641 520667 4815515 270 40
18:00:55 3/26/2009 3 26 2009 18 646 520989 4815517 269 40
14:00:54 4/18/2010 4 18 2010 14 657 520168 4815514 271 40
10:00:53 11/21/2010 11 21 2010 10 639 520211 4815514 271 40
0:01:45 12/20/2010 12 20 2010 0 641 520375 4815515 271 40
16:00:47 3/27/2012 3 27 2012 16 657 520449 4815515 270 40
2:00:53 4/13/2011 4 13 2011 2 647 520042 4815514 271 40
6:00:47 3/26/2012 3 26 2012 6 658 520880 4815516 269 40
12:00:47 12/22/2011 12 22 2011 12 657 520776 4815516 270 40
16:00:53 1/18/2011 1 18 2011 16 655 520285 4815515 271 40
4:00:42 4/2/2009 4 2 2009 4 641 520672 4815516 270 40
14:00:44 4/5/2008 4 5 2008 14 636 521044 4815517 269 40
6:00:52 2/16/2013 2 16 2013 6 665 521202 4815518 269 40
18:00:54 2/7/2010 2 7 2010 18 647 520074 4815514 271 40
6:00:47 4/5/2008 4 5 2008 6 636 521245 4815518 268 40
14:00:54 1/25/2010 1 25 2010 14 647 520841 4815517 269 40
16:00:54 4/14/2013 4 14 2013 16 671 520799 4815516 270 40
4:00:48 12/20/2010 12 20 2010 4 641 520241 4815515 271 40
18:00:54 4/3/2009 4 3 2009 18 647 521441 4815519 268 40
12:00:24 4/6/2011 4 6 2011 12 667 520360 4815515 271 40
0:00:44 3/12/2009 3 12 2009 0 634 520614 4815516 270 40
12:00:30 4/6/2011 4 6 2011 12 653 520355 4815516 271 40
9:00:49 4/4/2010 4 4 2010 9 801 520175 4815515 271 40
6:01:12 3/12/2009 3 12 2009 6 634 520610 4815516 270 40
20:00:32 2/24/2014 2 24 2014 20 671 521270 4815519 268 40
10:00:23 4/20/2010 4 20 2010 10 643 520122 4815515 271 40
6:00:24 11/24/2010 11 24 2010 6 653 520966 4815518 269 40
13:27:47 3/16/2014 3 16 2014 13 657 520218 4815516 271 40
18:01:24 1/5/2011 1 5 2011 18 641 519881 4815515 272 40
12:00:23 1/25/2010 1 25 2010 12 647 520840 4815518 269 40
2:00:59 3/12/2011 3 12 2011 2 654 520984 4815518 269 40
14:00:42 2/18/2009 2 18 2009 14 635 520971 4815518 269 40
2:00:50 3/28/2012 3 28 2012 2 665 520204 4815516 271 40
0:00:48 3/16/2009 3 16 2009 0 639 520776 4815518 270 40
0:00:54 12/5/2013 12 5 2013 0 908 520839 4815518 269 40
18:00:41 3/30/2009 3 30 2009 18 640 521076 4815519 269 40
6:01:25 2/5/2013 2 5 2013 6 671 521279 4815520 268 40
22:00:53 3/14/2013 3 14 2013 22 671 520667 4815518 270 40
8:00:53 11/24/2010 11 24 2010 8 647 520771 4815518 270 40
22:00:53 3/13/2013 3 13 2013 22 677 521065 4815519 269 40
12:00:51 12/20/2010 12 20 2010 12 641 520461 4815517 270 40
12:00:44 4/16/2011 4 16 2011 12 667 520885 4815518 269 40
18:00:44 3/27/2009 3 27 2009 18 646 520987 4815519 269 40
20:00:54 3/13/2013 3 13 2013 20 677 521122 4815519 269 40
16:00:56 3/27/2012 3 27 2012 16 665 520445 4815517 270 40
10:00:54 11/26/2010 11 26 2010 10 657 520203 4815517 271 40
8:00:57 4/30/2009 4 30 2009 8 639 520626 4815518 270 40
10:00:56 12/4/2009 12 4 2009 10 638 520389 4815517 271 40



0:00:47 12/10/2013 12 10 2013 0 908 521007 4815519 269 40
2:00:56 3/12/2009 3 12 2009 2 634 520615 4815518 270 40
18:00:53 3/30/2010 3 30 2010 18 646 521005 4815519 269 40
4:01:06 4/1/2014 4 1 2014 4 914 520988 4815519 269 40
18:00:42 3/26/2011 3 26 2011 18 664 521287 4815520 268 40
16:02:25 4/23/2010 4 23 2010 16 656 520994 4815519 269 40
14:00:26 4/6/2011 4 6 2011 14 667 520379 4815517 271 40
10:00:26 12/15/2010 12 15 2010 10 650 520354 4815517 271 40
10:00:24 1/25/2010 1 25 2010 10 647 520839 4815519 269 40
12:51:17 4/5/2014 4 5 2014 12 657 520033 4815517 271 40
0:00:49 3/15/2013 3 15 2013 0 671 520668 4815519 270 40
12:00:56 1/22/2013 1 22 2013 12 675 520719 4815519 270 40
16:01:22 1/3/2010 1 3 2010 16 647 520310 4815518 271 40
9:00:25 4/5/2010 4 5 2010 9 801 520694 4815519 270 40
22:00:44 3/11/2013 3 11 2013 22 677 520525 4815518 270 40
18:00:48 3/29/2009 3 29 2009 18 643 521400 4815521 268 40
12:00:54 1/15/2013 1 15 2013 12 675 520821 4815519 269 40
14:00:50 4/4/2010 4 4 2010 14 647 520297 4815518 271 40
4:00:53 3/18/2012 3 18 2012 4 665 520958 4815520 269 40
10:00:53 1/2/2012 1 2 2012 10 657 520385 4815518 271 40
18:00:47 2/16/2011 2 16 2011 18 647 520560 4815519 270 40
18:00:53 4/9/2011 4 9 2011 18 641 519613 4815516 272 40
14:00:24 1/31/2011 1 31 2011 14 653 519901 4815517 272 40
2:00:11 4/9/2008 4 9 2008 2 634 521243 4815521 268 40
2:00:50 3/18/2012 3 18 2012 2 657 520849 4815520 269 40
20:00:25 2/20/2014 2 20 2014 20 909 520431 4815519 270 40
12:00:44 2/15/2010 2 15 2010 12 641 520576 4815519 270 40
16:00:27 12/17/2010 12 17 2010 16 654 520029 4815518 271 40
2:00:53 12/5/2013 12 5 2013 2 908 520841 4815520 269 40
16:00:56 2/19/2013 2 19 2013 16 671 520598 4815519 270 40
4:00:38 2/15/2011 2 15 2011 4 647 521305 4815522 268 40
2:00:41 2/20/2009 2 20 2009 2 635 520876 4815520 269 40
18:00:47 1/6/2013 1 6 2013 18 657 520472 4815519 270 40
10:01:18 12/6/2010 12 6 2010 10 646 520447 4815519 270 40
0:00:55 12/26/2011 12 26 2011 0 657 520086 4815518 271 40
18:00:55 3/5/2011 3 5 2011 18 655 521272 4815522 268 40
12:00:44 4/5/2010 4 5 2010 12 801 520693 4815520 270 40
4:00:55 4/5/2008 4 5 2008 4 636 521243 4815522 268 40
16:00:54 2/24/2010 2 24 2010 16 641 520761 4815520 270 40
22:00:53 12/25/2011 12 25 2011 22 657 520090 4815518 271 40
0:02:11 2/20/2009 2 20 2009 0 635 520874 4815521 269 40
12:00:55 11/21/2010 11 21 2010 12 654 520254 4815519 271 40
2:00:54 3/30/2012 3 30 2012 2 657 520818 4815521 269 40
22:00:53 2/19/2009 2 19 2009 22 635 520867 4815521 269 40
4:00:42 2/5/2013 2 5 2013 4 658 521270 4815522 268 40
18:04:26 1/6/2013 1 6 2013 18 641 520311 4815519 271 40
10:00:50 1/12/2013 1 12 2013 10 657 520432 4815520 270 40
14:00:43 2/15/2010 2 15 2010 14 641 520576 4815520 270 40
4:00:44 12/5/2013 12 5 2013 4 914 520771 4815521 270 40
10:00:49 2/24/2011 2 24 2011 10 641 520422 4815520 270 40
16:01:11 3/26/2009 3 26 2009 16 646 520995 4815522 269 40
12:00:26 4/19/2012 4 19 2012 12 674 520378 4815520 271 40
17:48:18 3/2/2013 3 2 2013 17 641 520451 4815520 270 40
12:01:33 1/2/2012 1 2 2012 12 657 520381 4815520 271 40



0:00:54 3/4/2011 3 4 2011 0 653 521289 4815523 268 40
8:00:42 3/30/2012 3 30 2012 8 681 520793 4815521 270 40
12:08:11 1/7/2013 1 7 2013 12 641 520313 4815520 271 40
10:00:26 4/17/2009 4 17 2009 10 634 520708 4815521 270 40
18:00:54 12/6/2010 12 6 2010 18 653 520455 4815520 270 40
2:01:14 3/28/2009 3 28 2009 2 646 521081 4815522 269 40
10:00:54 2/9/2009 2 9 2009 10 634 520466 4815521 270 40
22:00:47 2/20/2014 2 20 2014 22 671 520370 4815520 271 40
14:00:23 1/24/2012 1 24 2012 14 658 520608 4815521 270 40
18:00:39 3/5/2014 3 5 2014 18 914 521206 4815523 269 40
8:00:25 11/24/2010 11 24 2010 8 653 520453 4815521 270 40
4:00:44 3/12/2013 3 12 2013 4 658 521099 4815523 269 40
2:00:41 4/5/2008 4 5 2008 2 636 521249 4815523 268 40
8:00:47 3/5/2010 3 5 2010 8 633 520948 4815522 269 40
18:00:54 4/6/2011 4 6 2011 18 667 520116 4815520 271 40
4:00:48 3/26/2012 3 26 2012 4 672 520946 4815523 269 40
8:00:47 3/18/2011 3 18 2011 8 641 520785 4815522 270 40
10:01:03 1/7/2011 1 7 2011 10 653 520965 4815523 269 40
6:00:21 4/13/2011 4 13 2011 6 647 520035 4815520 271 40
8:00:53 12/4/2010 12 4 2010 8 654 520435 4815521 270 40
10:00:54 5/4/2011 5 4 2011 10 657 520757 4815522 270 40
18:00:54 3/6/2010 3 6 2010 18 641 521113 4815523 269 40
4:00:26 3/14/2012 3 14 2012 4 658 521825 4815526 267 40
4:00:20 3/12/2009 3 12 2009 4 634 520611 4815522 270 40
16:00:42 3/8/2014 3 8 2014 16 914 520092 4815520 271 40
6:31:25 3/31/2014 3 31 2014 6 657 520798 4815523 270 40
0:32:53 1/14/2013 1 14 2013 0 641 519640 4815520 272 40
8:00:15 4/5/2009 4 5 2009 8 641 521015 4815524 269 40
2:01:03 4/21/2009 4 21 2009 2 639 521172 4815524 269 40
0:00:49 2/21/2014 2 21 2014 0 671 520368 4815522 271 40
18:00:55 2/16/2012 2 16 2012 18 657 520684 4815523 270 40
22:00:54 12/4/2013 12 4 2013 22 908 520848 4815523 269 40
12:00:48 4/2/2014 4 2 2014 12 914 520306 4815522 271 40
2:00:56 12/5/2013 12 5 2013 2 914 520781 4815523 270 40
12:00:38 11/21/2010 11 21 2010 12 639 520209 4815522 271 40
16:00:18 1/2/2012 1 2 2012 16 657 520238 4815522 271 40
0:00:25 4/5/2008 4 5 2008 0 636 521255 4815525 268 40
18:00:53 4/8/2011 4 8 2011 18 641 520451 4815522 270 40
10:01:24 2/8/2013 2 8 2013 10 657 520440 4815522 270 40
22:00:55 12/10/2010 12 10 2010 22 639 521052 4815524 269 40
12:01:12 4/18/2010 4 18 2010 12 656 520113 4815522 271 40
4:00:49 4/13/2011 4 13 2011 4 647 520029 4815521 271 40
2:00:53 12/8/2010 12 8 2010 2 653 521400 4815526 268 40
12:00:41 4/28/2011 4 28 2011 12 654 520162 4815522 271 40
4:00:42 3/22/2012 3 22 2012 4 665 520851 4815524 269 40
18:00:42 2/2/2013 2 2 2013 18 671 519878 4815521 272 40
0:01:15 2/25/2014 2 25 2014 0 671 521255 4815525 268 40
18:00:53 3/15/2009 3 15 2009 18 641 520783 4815524 270 40
12:00:42 3/29/2014 3 29 2014 12 917 520327 4815523 271 40
10:00:53 1/31/2009 1 31 2009 10 634 520367 4815523 271 40
22:00:55 2/24/2014 2 24 2014 22 671 521255 4815526 268 40
14:00:26 2/10/2011 2 10 2011 14 653 521038 4815525 269 40
18:00:47 3/26/2009 3 26 2009 18 646 521010 4815525 269 40
14:00:54 3/8/2014 3 8 2014 14 914 520091 4815522 271 40



2:00:53 3/28/2009 3 28 2009 2 640 521279 4815526 268 40
8:00:47 4/2/2009 4 2 2009 8 641 520678 4815524 270 40
18:00:53 12/19/2010 12 19 2010 18 641 520287 4815523 271 40
2:00:53 2/15/2011 2 15 2011 2 647 521412 4815527 268 40
12:00:50 2/1/2011 2 1 2011 12 653 521034 4815525 269 40
8:00:41 2/3/2013 2 3 2013 8 658 520013 4815522 271 40
0:00:41 3/16/2013 3 16 2013 0 679 520713 4815525 270 40
16:00:50 2/10/2014 2 10 2014 16 671 520781 4815525 270 40
0:00:50 4/9/2011 4 9 2011 0 667 520019 4815522 271 40
17:48:18 1/2/2013 1 2 2013 17 641 520290 4815523 271 40
0:01:15 12/6/2011 12 6 2011 0 655 520374 4815524 271 40
22:00:48 3/24/2012 3 24 2012 22 675 520986 4815526 269 40
10:00:54 1/12/2012 1 12 2012 10 657 520385 4815524 271 40
18:00:48 4/12/2011 4 12 2011 18 641 519833 4815523 272 40
6:00:30 3/8/2012 3 8 2012 6 657 521243 4815527 268 40
18:00:54 4/13/2011 4 13 2011 18 647 520188 4815524 271 40
18:00:53 2/28/2011 2 28 2011 18 647 521303 4815527 268 40
16:00:41 3/22/2012 3 22 2012 16 658 520358 4815524 271 40
8:00:16 4/16/2008 4 16 2008 8 632 520754 4815526 270 40
10:00:53 2/2/2013 2 2 2013 10 658 520878 4815526 269 40
22:01:23 11/23/2010 11 23 2010 22 647 520990 4815526 269 40
4:00:48 3/27/2011 3 27 2011 4 801 521059 4815527 269 40
16:00:50 3/25/2012 3 25 2012 16 657 520613 4815525 270 40
4:00:47 2/19/2014 2 19 2014 4 671 521294 4815528 268 40
18:31:54 1/13/2013 1 13 2013 18 641 519655 4815523 272 40
22:00:53 4/8/2011 4 8 2011 22 667 520019 4815524 271 40
16:00:42 4/5/2010 4 5 2010 16 654 520442 4815525 270 40
6:00:27 3/12/2013 3 12 2013 6 658 521100 4815527 269 40
22:00:54 3/3/2011 3 3 2011 22 653 521264 4815528 268 40
22:00:13 3/15/2009 3 15 2009 22 641 520773 4815526 270 40
0:00:47 1/28/2009 1 28 2009 0 634 520962 4815527 269 40
14:00:48 3/26/2012 3 26 2012 14 672 520397 4815525 271 40
22:00:53 4/6/2011 4 6 2011 22 647 520767 4815526 270 40
6:00:53 11/24/2010 11 24 2010 6 646 520946 4815527 269 40
18:01:02 2/23/2012 2 23 2012 18 657 519920 4815524 272 40
10:01:11 1/13/2011 1 13 2011 10 653 520383 4815526 271 40
12:00:47 1/16/2011 1 16 2011 12 653 520676 4815527 270 40
18:00:59 4/7/2010 4 7 2010 18 643 521484 4815529 268 40
16:00:50 2/18/2009 2 18 2009 16 635 520973 4815528 269 40
14:01:19 3/23/2011 3 23 2011 14 647 519890 4815524 272 40
18:01:24 3/3/2011 3 3 2011 18 653 521259 4815529 268 40
4:00:48 2/17/2013 2 17 2013 4 671 521158 4815529 269 40
12:00:47 2/17/2010 2 17 2010 12 641 520382 4815526 271 40
8:00:53 3/23/2011 3 23 2011 8 641 520986 4815528 269 40
6:00:53 3/27/2011 3 27 2011 6 801 521062 4815528 269 40
0:00:53 12/8/2010 12 8 2010 0 653 521404 4815530 268 40
16:00:48 4/5/2010 4 5 2010 16 657 520106 4815526 271 40
11:52:48 1/3/2013 1 3 2013 11 641 520318 4815526 271 40
6:00:35 3/26/2012 3 26 2012 6 672 520942 4815528 269 40
16:00:49 4/25/2008 4 25 2008 16 636 520618 4815527 270 40
12:00:56 1/29/2010 1 29 2010 12 646 520427 4815527 270 40
6:00:42 3/18/2012 3 18 2012 6 665 520957 4815529 269 40
16:01:10 3/23/2011 3 23 2011 16 657 519872 4815526 272 40
2:00:26 3/18/2012 3 18 2012 2 665 520944 4815529 269 40



8:00:53 3/31/2014 3 31 2014 8 679 520672 4815528 270 40
6:00:55 12/19/2010 12 19 2010 6 641 521219 4815530 268 40
6:00:42 2/17/2013 2 17 2013 6 671 521164 4815530 269 40
0:00:54 3/30/2012 3 30 2012 0 672 521925 4815533 267 40
2:00:56 2/18/2011 2 18 2011 2 641 521260 4815530 268 40
18:01:11 3/30/2010 3 30 2010 18 639 520981 4815530 269 40
16:00:40 2/2/2010 2 2 2010 16 641 520812 4815529 270 40
8:00:54 12/6/2010 12 6 2010 8 653 521303 4815531 268 40
12:00:53 2/28/2009 2 28 2009 12 635 521187 4815530 269 40
12:00:53 1/12/2012 1 12 2012 12 657 520383 4815528 271 40
16:00:49 3/18/2011 3 18 2011 16 653 520082 4815527 271 40
18:01:03 3/24/2011 3 24 2011 18 641 521484 4815531 268 40
6:00:53 2/9/2013 2 9 2013 6 671 520437 4815528 270 40
18:01:12 3/10/2012 3 10 2012 18 641 520810 4815529 270 40
16:00:42 1/12/2012 1 12 2012 16 657 520325 4815528 271 40
6:00:24 3/25/2009 3 25 2009 6 641 520788 4815529 270 40
10:00:54 4/19/2010 4 19 2010 10 643 520113 4815527 271 40
2:00:55 1/9/2010 1 9 2010 2 646 521406 4815531 268 40
10:00:43 1/14/2013 1 14 2013 10 657 520266 4815528 271 40
18:00:42 1/21/2013 1 21 2013 18 658 520292 4815528 271 40
22:00:20 3/26/2011 3 26 2011 22 664 521257 4815531 268 40
17:50:56 2/2/2013 2 2 2013 17 641 519790 4815527 272 40
10:00:44 3/4/2009 3 4 2009 10 634 520732 4815530 270 40
13:17:56 3/13/2014 3 13 2014 13 657 520317 4815528 271 40
0:00:48 3/25/2012 3 25 2012 0 675 520992 4815530 269 40
8:00:47 4/26/2010 4 26 2010 8 657 520022 4815528 271 40
0:02:55 12/25/2013 12 25 2013 0 657 520874 4815530 269 40
2:00:47 3/30/2012 3 30 2012 2 672 521946 4815534 267 40
10:00:30 1/19/2011 1 19 2011 10 653 520652 4815530 270 40
8:00:41 2/8/2010 2 8 2010 8 641 520093 4815528 271 40
22:00:53 12/7/2010 12 7 2010 22 653 521304 4815532 268 40
8:00:48 3/27/2011 3 27 2011 8 801 521003 4815531 269 40
14:00:41 11/21/2010 11 21 2010 14 801 520183 4815529 271 40
10:00:55 2/24/2012 2 24 2012 10 665 520817 4815531 269 40
16:00:48 3/27/2008 3 27 2008 16 631 521323 4815532 268 40
22:00:53 12/4/2013 12 4 2013 22 914 520949 4815531 269 40
2:00:51 1/22/2013 1 22 2013 2 665 521244 4815532 268 40
10:00:53 3/31/2013 3 31 2013 10 657 520079 4815529 271 40
22:01:12 3/15/2013 3 15 2013 22 679 520637 4815530 270 40
0:00:54 3/24/2012 3 24 2012 0 665 520254 4815529 271 40
6:00:53 12/21/2010 12 21 2010 6 654 520059 4815529 271 40
12:00:42 1/21/2013 1 21 2013 12 658 520477 4815530 270 40
22:00:54 3/23/2012 3 23 2012 22 665 520254 4815529 271 40
2:00:47 11/28/2011 11 28 2011 2 655 520866 4815531 269 40
18:00:53 3/5/2009 3 5 2009 18 634 520971 4815531 269 40
6:00:42 12/2/2011 12 2 2011 6 655 520853 4815531 269 40
18:01:17 2/28/2011 2 28 2011 18 638 521299 4815533 268 40
18:00:47 2/7/2013 2 7 2013 18 671 520642 4815531 270 40
6:00:54 2/19/2014 2 19 2014 6 671 521294 4815533 268 40
6:00:54 4/2/2011 4 2 2011 6 654 520979 4815532 269 40
8:00:41 4/12/2009 4 12 2009 8 634 520882 4815532 269 40
12:00:42 3/27/2009 3 27 2009 12 646 520443 4815530 270 40
4:00:23 1/9/2010 1 9 2010 4 646 521411 4815533 268 40
4:00:48 2/14/2014 2 14 2014 4 914 520262 4815530 271 40



18:01:50 2/1/2013 2 1 2013 18 657 521259 4815533 268 40
2:00:40 3/12/2012 3 12 2012 2 658 521448 4815534 268 40
12:00:15 4/16/2008 4 16 2008 12 632 520339 4815530 271 40
4:00:48 4/2/2009 4 2 2009 4 647 520706 4815531 270 40
14:00:24 1/21/2013 1 21 2013 14 658 520469 4815531 270 40
14:00:50 3/26/2012 3 26 2012 14 665 520390 4815531 271 40
10:00:41 3/1/2014 3 1 2014 10 914 520992 4815533 269 40
18:01:12 1/27/2009 1 27 2009 18 635 521229 4815533 268 40
0:00:48 2/15/2011 2 15 2011 0 647 521399 4815534 268 40
2:00:56 2/18/2011 2 18 2011 2 647 521185 4815533 269 40
2:00:53 1/6/2013 1 6 2013 2 657 520457 4815531 270 40
8:00:36 12/21/2010 12 21 2010 8 654 520057 4815530 271 40
22:00:44 2/28/2011 2 28 2011 22 657 520712 4815532 270 40
16:00:25 2/5/2013 2 5 2013 16 658 521029 4815534 269 40
18:00:49 11/23/2010 11 23 2010 18 650 521435 4815535 268 40
4:00:54 12/4/2010 12 4 2010 4 654 520962 4815533 269 40
0:00:21 3/1/2011 3 1 2011 0 657 520717 4815533 270 40
0:01:18 4/2/2009 4 2 2009 0 647 520959 4815534 269 40
8:00:47 2/17/2013 2 17 2013 8 671 521157 4815534 269 40
16:00:54 3/27/2011 3 27 2011 16 801 521172 4815534 269 40
6:00:54 1/22/2013 1 22 2013 6 665 521250 4815535 268 40
18:00:50 3/17/2011 3 17 2011 18 653 519872 4815531 272 40
14:00:36 3/7/2014 3 7 2014 14 909 520599 4815533 270 40
4:01:48 1/22/2013 1 22 2013 4 665 521239 4815535 268 40
2:00:37 3/24/2011 3 24 2011 2 657 520944 4815534 269 40
8:00:53 4/4/2010 4 4 2010 8 654 520978 4815534 269 40
2:00:47 3/1/2011 3 1 2011 2 654 520792 4815533 270 40
14:00:53 1/12/2012 1 12 2012 14 657 520338 4815532 271 40
4:55:24 12/20/2012 12 20 2012 4 641 520276 4815532 271 40
16:00:54 11/21/2010 11 21 2010 16 801 520178 4815532 271 40
4:01:18 3/23/2012 3 23 2012 4 665 520825 4815534 269 40
14:01:41 2/10/2014 2 10 2014 14 671 520755 4815534 270 40
17:54:54 3/4/2013 3 4 2013 17 641 521076 4815535 269 40
22:00:51 2/20/2014 2 20 2014 22 679 520382 4815533 271 40
10:00:42 1/21/2013 1 21 2013 10 658 520475 4815533 270 40
22:00:47 3/29/2012 3 29 2012 22 671 520984 4815535 269 40
14:00:53 1/2/2012 1 2 2012 14 657 520360 4815533 271 40
14:00:27 2/4/2013 2 4 2013 14 671 521252 4815536 268 40
10:00:55 2/8/2013 2 8 2013 10 671 520682 4815534 270 40
2:00:53 4/22/2013 4 22 2013 2 677 520990 4815535 269 40
12:00:54 4/11/2010 4 11 2010 12 643 520037 4815532 271 40
4:01:35 2/21/2013 2 21 2013 4 671 520419 4815534 270 40
16:00:54 1/19/2012 1 19 2012 16 665 520616 4815534 270 40
12:00:54 1/8/2009 1 8 2009 12 632 521003 4815536 269 40
2:00:54 2/8/2013 2 8 2013 2 657 520389 4815534 271 40
18:01:17 3/6/2014 3 6 2014 18 909 521053 4815536 269 40
18:00:49 3/17/2011 3 17 2011 18 659 520980 4815536 269 40
2:00:55 3/1/2011 3 1 2011 2 657 520710 4815535 270 40
17:21:23 2/23/2013 2 23 2013 17 641 521372 4815537 268 40
0:00:57 4/7/2011 4 7 2011 0 647 520763 4815536 270 40
10:00:54 1/15/2012 1 15 2012 10 663 520757 4815536 270 40
10:02:34 4/20/2010 4 20 2010 10 656 520095 4815534 271 40
0:00:57 3/4/2011 3 4 2011 0 654 521067 4815537 269 40
6:00:53 3/23/2011 3 23 2011 6 641 521177 4815537 269 40



0:00:48 4/13/2011 4 13 2011 0 647 520080 4815534 271 40
18:01:19 12/20/2010 12 20 2010 18 654 520196 4815534 271 40
15:00:43 4/4/2010 4 4 2010 15 801 520238 4815535 271 40
11:54:26 4/30/2013 4 30 2013 11 657 520342 4815535 271 40
4:00:45 4/2/2011 4 2 2011 4 654 520978 4815537 269 40
2:00:56 4/6/2011 4 6 2011 2 667 521178 4815537 269 40
18:00:56 4/20/2012 4 20 2012 18 671 521186 4815538 269 40
18:01:13 12/4/2010 12 4 2010 18 646 520058 4815534 271 40
4:00:32 1/25/2011 1 25 2011 4 653 519858 4815534 272 40
22:00:42 3/24/2011 3 24 2011 22 653 520676 4815536 270 40
18:00:54 12/14/2010 12 14 2010 18 650 520521 4815536 270 40
12:58:47 4/7/2014 4 7 2014 12 657 520434 4815535 270 40
20:00:56 2/20/2014 2 20 2014 20 671 520372 4815535 271 40
10:00:53 1/8/2009 1 8 2009 10 632 521015 4815537 269 40
12:00:42 3/26/2009 3 26 2009 12 646 520615 4815536 270 40
14:00:48 1/25/2013 1 25 2013 14 663 520435 4815536 270 40
16:00:43 1/8/2009 1 8 2009 16 632 521183 4815538 269 40
14:00:41 3/26/2009 3 26 2009 14 646 520614 4815537 270 40
18:01:19 2/24/2012 2 24 2012 18 641 520629 4815537 270 40
4:00:48 3/8/2012 3 8 2012 4 657 521244 4815539 268 40
18:00:49 1/14/2013 1 14 2013 18 657 520313 4815536 271 40
6:00:47 1/1/2012 1 1 2012 6 657 521127 4815539 269 40
0:25:12 1/12/2013 1 12 2013 0 641 520038 4815535 271 40
18:00:52 3/13/2011 3 13 2011 18 641 520997 4815538 269 40
4:01:48 1/18/2013 1 18 2013 4 675 520546 4815537 270 40
6:00:25 1/25/2011 1 25 2011 6 653 519858 4815535 272 40
16:00:53 12/20/2010 12 20 2010 16 655 520355 4815537 271 40
6:00:53 3/20/2014 3 20 2014 6 914 520386 4815537 271 40
0:00:53 4/9/2008 4 9 2008 0 634 521261 4815540 268 40
8:00:53 3/24/2011 3 24 2011 8 647 520689 4815538 270 40
4:00:53 3/12/2013 3 12 2013 4 671 521171 4815539 269 40
22:00:41 4/8/2008 4 8 2008 22 634 521252 4815540 268 40
18:00:49 3/3/2011 3 3 2011 18 654 521067 4815539 269 40
16:00:24 4/16/2008 4 16 2008 16 632 520427 4815537 270 40
10:00:41 1/28/2013 1 28 2013 10 658 520072 4815536 271 40
22:00:37 12/3/2009 12 3 2009 22 638 520832 4815539 269 40
4:00:53 4/22/2013 4 22 2013 4 677 520981 4815539 269 40
2:00:54 3/12/2013 3 12 2013 2 671 521167 4815540 269 40
8:02:15 3/20/2014 3 20 2014 8 914 520387 4815538 271 40
12:00:47 2/5/2009 2 5 2009 12 634 520528 4815538 270 40
2:00:56 3/22/2012 3 22 2012 2 665 520827 4815539 269 40
14:00:33 1/27/2011 1 27 2011 14 653 521016 4815540 269 40
0:01:07 3/30/2010 3 30 2010 0 654 521420 4815541 268 40
0:00:47 3/12/2013 3 12 2013 0 677 520548 4815538 270 40
2:00:53 4/7/2011 4 7 2011 2 647 520768 4815539 270 40
4:00:26 3/25/2009 3 25 2009 4 641 520788 4815539 270 40
22:00:47 2/23/2010 2 23 2010 22 641 521262 4815541 268 40
12:00:41 1/1/2012 1 1 2012 12 657 520752 4815539 270 40
18:00:37 4/6/2011 4 6 2011 18 657 520382 4815538 271 40
18:00:42 12/16/2010 12 16 2010 18 641 520239 4815538 271 40
0:00:37 2/21/2014 2 21 2014 0 679 520380 4815538 271 40
14:00:49 4/1/2009 4 1 2009 14 647 521147 4815540 269 40
2:00:47 11/21/2010 11 21 2010 2 639 520998 4815540 269 40
6:00:54 4/9/2008 4 9 2008 6 634 521261 4815541 268 40



4:00:42 3/24/2012 3 24 2012 4 665 520280 4815538 271 40
20:00:53 4/21/2013 4 21 2013 20 677 520815 4815540 269 40
16:00:48 2/23/2012 2 23 2012 16 657 519947 4815537 272 40
8:01:18 3/23/2011 3 23 2011 8 647 520860 4815540 269 40
14:00:15 1/8/2009 1 8 2009 14 632 521002 4815540 269 40
22:00:47 3/3/2011 3 3 2011 22 654 521073 4815541 269 40
22:00:57 12/10/2010 12 10 2010 22 647 520435 4815539 270 40
18:02:49 4/9/2009 4 9 2009 18 641 521505 4815542 268 40
6:01:11 3/30/2010 3 30 2010 6 641 521488 4815542 268 40
16:00:55 2/19/2013 2 19 2013 16 665 520498 4815539 270 40
16:00:54 4/3/2008 4 3 2008 16 631 521333 4815542 268 40
18:01:24 3/27/2009 3 27 2009 18 643 521381 4815542 268 40
18:01:13 12/11/2013 12 11 2013 18 914 519983 4815538 272 40
4:00:53 4/9/2008 4 9 2008 4 634 521261 4815542 268 40
18:00:53 2/18/2009 2 18 2009 18 635 521056 4815541 269 40
22:00:24 4/6/2011 4 6 2011 22 653 520769 4815541 270 40
18:00:54 12/10/2010 12 10 2010 18 647 520436 4815540 270 40
22:00:48 12/20/2010 12 20 2010 22 655 520171 4815539 271 40
6:00:53 12/27/2010 12 27 2010 6 641 520236 4815539 271 40
10:00:42 4/6/2011 4 6 2011 10 647 520333 4815540 271 40
22:00:40 1/15/2011 1 15 2011 22 655 520277 4815540 271 40
22:00:14 3/15/2009 3 15 2009 22 639 520778 4815541 270 40
14:00:47 4/19/2010 4 19 2010 14 657 520117 4815539 271 40
2:00:54 2/12/2014 2 12 2014 2 914 520187 4815540 271 40
16:00:23 1/19/2012 1 19 2012 16 657 520487 4815540 270 40
8:00:53 3/11/2012 3 11 2012 8 657 521213 4815543 268 40
14:00:55 2/19/2013 2 19 2013 14 665 520488 4815541 270 40
0:00:54 3/29/2014 3 29 2014 0 679 521177 4815543 269 40
14:00:24 3/11/2012 3 11 2012 14 657 520963 4815542 269 40
6:00:42 3/28/2009 3 28 2009 6 646 521005 4815543 269 40
2:00:54 12/19/2012 12 19 2012 2 674 520826 4815542 269 40
6:00:48 4/2/2009 4 2 2009 6 647 520705 4815542 270 40
8:00:49 1/22/2013 1 22 2013 8 671 521128 4815543 269 40
18:00:48 3/29/2012 3 29 2012 18 671 520968 4815543 269 40
8:01:00 3/14/2013 3 14 2013 8 679 520898 4815543 269 40
6:00:41 3/22/2012 3 22 2012 6 665 520830 4815543 269 40
22:00:48 3/28/2014 3 28 2014 22 679 521174 4815544 269 40
6:00:52 12/9/2013 12 9 2013 6 908 520957 4815543 269 40
16:00:48 4/1/2014 4 1 2014 16 914 520291 4815541 271 40
14:00:40 3/26/2009 3 26 2009 14 641 520636 4815542 270 40
18:00:54 3/15/2009 3 15 2009 18 639 520784 4815543 270 40
12:00:23 1/14/2011 1 14 2011 12 653 520456 4815542 270 40
8:00:16 2/9/2013 2 9 2013 8 671 520428 4815542 270 40
16:00:53 12/11/2013 12 11 2013 16 914 519991 4815541 272 40
22:00:56 3/31/2009 3 31 2009 22 643 520282 4815542 271 40
0:00:54 2/12/2014 2 12 2014 0 914 520190 4815542 271 40
22:00:51 12/16/2010 12 16 2010 22 641 520235 4815542 271 40
14:00:32 12/11/2013 12 11 2013 14 914 519993 4815541 272 40
17:00:53 2/18/2013 2 18 2013 17 641 519966 4815541 272 40
12:00:52 4/20/2010 4 20 2010 12 643 520101 4815542 271 40
0:00:53 2/15/2011 2 15 2011 0 653 521383 4815546 268 40
12:00:56 1/19/2012 1 19 2012 12 665 520669 4815544 270 40
12:00:41 1/9/2011 1 9 2011 12 653 521220 4815546 268 40
4:00:55 1/1/2012 1 1 2012 4 657 521127 4815545 269 40



2:00:53 12/17/2010 12 17 2010 2 654 520205 4815543 271 40
18:00:14 12/19/2010 12 19 2010 18 641 520344 4815543 271 40
4:00:53 3/23/2011 3 23 2011 4 641 521170 4815546 269 40
0:00:53 2/24/2010 2 24 2010 0 641 521260 4815546 268 40
14:00:23 1/19/2012 1 19 2012 14 665 520666 4815544 270 40
22:00:48 12/10/2010 12 10 2010 22 801 521260 4815546 268 40
18:00:23 12/10/2010 12 10 2010 18 801 521288 4815547 268 40
14:00:49 2/19/2013 2 19 2013 14 658 520639 4815545 270 40
14:00:54 4/18/2010 4 18 2010 14 656 520120 4815543 271 40
16:00:47 4/5/2010 4 5 2010 16 656 520207 4815543 271 40
0:00:43 2/21/2014 2 21 2014 0 916 520372 4815544 271 40
0:00:26 12/4/2010 12 4 2010 0 654 521244 4815547 268 40
12:00:53 12/2/2009 12 2 2009 12 638 520298 4815544 271 40
0:00:36 4/1/2009 4 1 2009 0 647 520266 4815544 271 40
8:00:53 3/26/2012 3 26 2012 8 657 520804 4815546 270 40
12:00:54 1/25/2013 1 25 2013 12 663 520435 4815544 270 40
10:00:42 1/1/2012 1 1 2012 10 657 520754 4815545 270 40
12:03:43 1/6/2013 1 6 2013 12 641 520319 4815544 271 40
18:01:12 12/16/2010 12 16 2010 18 654 520207 4815544 271 40
16:00:54 1/24/2011 1 24 2011 16 653 519852 4815543 272 40
8:00:47 12/27/2010 12 27 2010 8 641 520256 4815544 271 40
2:00:56 1/13/2011 1 13 2011 2 653 520194 4815544 271 40
0:00:36 4/1/2009 4 1 2009 0 643 520282 4815545 271 40
10:00:33 4/5/2008 4 5 2008 10 636 521066 4815547 269 40
22:00:47 3/23/2012 3 23 2012 22 672 520308 4815545 271 40
2:00:53 12/27/2010 12 27 2010 2 641 520175 4815544 271 40
2:00:55 3/23/2012 3 23 2012 2 665 520813 4815546 270 40
12:00:52 12/11/2013 12 11 2013 12 914 519992 4815544 272 40
22:00:52 12/16/2010 12 16 2010 22 654 520206 4815545 271 40
18:00:53 1/15/2012 1 15 2012 18 665 520748 4815546 270 40
16:00:54 3/4/2011 3 4 2011 16 641 521019 4815547 269 40
8:00:50 4/6/2008 4 6 2008 8 631 521080 4815547 269 40
18:00:54 4/6/2011 4 6 2011 18 647 520318 4815545 271 40
12:00:42 4/10/2008 4 10 2008 12 634 520793 4815547 270 40
18:00:33 1/11/2011 1 11 2011 18 653 520643 4815546 270 40
2:00:53 4/15/2012 4 15 2012 2 657 521433 4815549 268 40
12:00:41 1/27/2010 1 27 2010 12 647 520638 4815546 270 40
4:00:54 4/14/2011 4 14 2011 4 654 521892 4815550 267 40
6:00:55 1/13/2011 1 13 2011 6 653 520192 4815545 271 40
10:00:53 12/11/2013 12 11 2013 10 914 519997 4815544 272 40
6:00:55 3/24/2012 3 24 2012 6 665 520280 4815545 271 40
12:00:42 4/19/2009 4 19 2009 12 639 520094 4815545 271 40
18:00:54 2/10/2009 2 10 2009 18 635 521163 4815548 269 40
18:00:50 12/16/2010 12 16 2010 18 641 520142 4815545 271 40
10:00:43 4/8/2010 4 8 2010 10 657 520862 4815547 269 40
2:00:58 3/25/2011 3 25 2011 2 653 520673 4815547 270 40
10:00:41 4/16/2010 4 16 2010 10 643 520225 4815546 271 40
16:00:43 1/23/2013 1 23 2013 16 663 520504 4815546 270 40
14:00:42 2/16/2013 2 16 2013 14 665 520465 4815546 270 40
16:00:44 3/19/2009 3 19 2009 16 641 520479 4815546 270 40
16:00:24 3/11/2012 3 11 2012 16 657 520948 4815548 269 40
18:00:56 2/19/2011 2 19 2011 18 647 521272 4815549 268 40
20:00:54 3/29/2014 3 29 2014 20 679 520802 4815548 270 40
8:00:54 4/3/2008 4 3 2008 8 631 521095 4815549 269 40



8:00:47 1/13/2011 1 13 2011 8 653 520192 4815546 271 40
6:00:53 4/1/2009 4 1 2009 6 643 520232 4815546 271 40
5:49:56 1/3/2013 1 3 2013 5 641 520286 4815547 271 40
16:00:29 4/27/2014 4 27 2014 16 907 521010 4815549 269 40
12:00:53 3/20/2014 3 20 2014 12 679 520349 4815547 271 40
4:00:41 1/13/2011 1 13 2011 4 653 520195 4815547 271 40
14:00:53 2/5/2009 2 5 2009 14 634 520520 4815548 270 40
16:00:54 11/21/2010 11 21 2010 16 638       520183  4815547 271     40
20:00:54        3/27/2013       3       27      2013    20      679     521441  4815551 268     40
8:00:41 3/19/2014       3       19      2014    8       909     520721  4815549 270     40
18:00:47        2/16/2013       2       16      2013    18      658     520660  4815548 270     40
6:01:22 4/29/2010       4       29      2010    6       640     520857  4815549 269     40
12:00:54        3/4/2014        3       4       2014    12      914     520942  4815549 269     40
18:00:47        4/1/2009        4       1       2009    18      637     521397  4815551 268     40
16:00:24        4/6/2011        4       6       2011    16      653     520325  4815548 271     40
12:00:56        4/11/2012       4       11      2012    12      657     519906  4815547 272     40
16:01:23        2/15/2013       2       15      2013    16      671     520662  4815549 270     40
4:00:56 12/16/2010      12      16      2010    4       654     520167  4815548 271     40
16:00:53        4/12/2008       4       12      2008    16      634     520865  4815550 269     40
22:00:54        12/26/2010      12      26      2010    22      641     520146  4815548 271     40
18:13:09        3/8/2013        3       8       2013    18      641     521157  4815551 269     40
2:00:53 3/19/2014       3       19      2014    2       679     521474  4815552 268     40
22:00:48        3/31/2009       3       31      2009    22      647     520254  4815548 271     40
16:00:48        12/21/2010      12      21      2010    16      654     520390  4815549 271     40
2:00:48 4/1/2009        4       1       2009    2       647     520249  4815548 271     40
4:00:41 12/27/2010      12      27      2010    4       641     520176  4815548 271     40
18:00:44        2/20/2014       2       20      2014    18      909     520667  4815550 270     40
14:00:49        4/16/2008       4       16      2008    14      632     520332  4815549 271     40
14:01:11        1/15/2011       1       15      2011    14      655     521085  4815551 269     40
14:00:21        3/27/2012       3       27      2012    14      671     520307  4815549 271     40
18:00:54        2/28/2011       2       28      2011    18      657     521282  4815552 268     40
22:00:56        3/2/2009        3       2       2009    22      634     520437  4815549 270     40
0:00:17 3/27/2009       3       27      2009    0       641     520983  4815551 269     40
4:00:53 2/16/2014       2       16      2014    4       671     521236  4815552 268     40
18:00:53        2/18/2010       2       18      2010    18      641     520488  4815550 270     40
2:00:36 1/18/2013       1       18      2013    2       675     520548  4815550 270     40
22:00:54        2/20/2014       2       20      2014    22      916     520376  4815550 271     40
18:00:48        3/31/2009       3       31      2009    18      647     520253  4815549 271     40
8:00:25 4/8/2010        4       8       2010    8       657     520860  4815551 269     40
14:00:44        2/2/2013        2       2       2013    14      671     519937  4815549 272     40
14:00:54        11/21/2010      11      21      2010    14      638     520175  4815549 271     40
18:00:23        3/16/2009       3       16      2009    18      635     521001  4815552 269     40
2:01:11 2/16/2014       2       16      2014    2       671     521238  4815553 268     40
14:00:19        1/27/2010       1       27      2010    14      647     520633  4815551 270     40
6:00:50 4/1/2009        4       1       2009    6       647     520252  4815550 271     40
4:00:41 4/1/2009        4       1       2009    4       647     520255  4815550 271     40
18:00:54        12/14/2010      12      14      2010    18      654     520363  4815550 271     40
0:00:23 3/3/2009        3       3       2009    0       634     520436  4815551 270     40
14:00:26        11/21/2010      11      21      2010    14      654     520304  4815550 271     40
19:07:42        2/11/2014       2       11      2014    19      657     520375  4815551 271     40
4:00:35 3/3/2009        3       3       2009    4       634     520437  4815551 270     40
14:00:53        2/4/2013        2       4       2013    14      658     521095  4815553 269     40
14:00:53        1/30/2013       1       30      2013    14      675     519959  4815550 272     40
10:00:50        12/24/2013      12      24      2013    10      658     520356  4815551 271     40



22:00:15        4/1/2009        4       1       2009    22      647     521130  4815553 269     40
2:01:19 3/4/2012        3       4       2012    2       641     520817  4815553 269     40
18:00:56        12/14/2010      12      14      2010    18      654     520363  4815551 271     40
10:00:54        5/10/2011       5       10      2011    10      665     520493  4815552 270     40
12:00:55        3/26/2009       3       26      2009    12      641     520651  4815552 270     40
14:00:47        2/23/2014       2       23      2014    14      914     520471  4815552 270     40
14:00:41        3/10/2011       3       10      2011    14      654     521007  4815553 269     40
22:00:46        3/21/2011       3       21      2011    22      647     520948  4815553 269     40
8:00:53 1/15/2011       1       15      2011    8       655     520607  4815552 270     40
2:00:41 12/28/2010      12      28      2010    2       641     521185  4815554 269     40
18:01:15        2/22/2014       2       22      2014    18      671     520336  4815551 271     40
6:00:58 4/14/2011       4       14      2011    6       654     521884  4815556 267     40
18:00:53        4/12/2008       4       12      2008    18      634     520865  4815553 269     40
0:01:11 3/25/2011       3       25      2011    0       653     520668  4815553 270     40
14:00:54        12/21/2010      12      21      2010    14      654     520583  4815553 270     40
16:00:53        3/29/2012       3       29      2012    16      677     520947  4815554 269     40
0:00:53 3/22/2011       3       22      2011    0       647     520950  4815554 269     40
18:00:53        3/4/2011        3       4       2011    18      641     521345  4815555 268     40
10:00:08        3/7/2009        3       7       2009    10      635     520584  4815553 270     40
2:00:44 3/3/2009        3       3       2009    2       634     520437  4815552 270     40
0:00:53 12/27/2010      12      27      2010    0       641     520147  4815552 271     40
4:00:55 1/15/2011       1       15      2011    4       655     520607  4815553 270     40
0:13:55 3/9/2013        3       9       2013    0       641     520824  4815554 269     40
2:00:55 3/26/2012       3       26      2012    2       641     521468  4815556 268     40
8:01:12 2/16/2013       2       16      2013    8       671     521231  4815555 268     40
2:00:52 3/31/2014       3       31      2014    2       914     521068  4815555 269     40
22:00:19        1/27/2013       1       27      2013    22      658     519567  4815550 273     40
10:00:56        1/27/2010       1       27      2010    10      647     520634  4815553 270     40
10:00:16        4/21/2010       4       21      2010    10      657     520252  4815552 271     40
6:01:00 1/15/2011       1       15      2011    6       655     520608  4815553 270     40
22:00:41        3/23/2011       3       23      2011    22      657     520950  4815555 269     40
2:00:48 3/4/2012        3       4       2012    2       657     520874  4815554 269     40
22:00:54        12/19/2010      12      19      2010    22      641     520308  4815553 271     40
6:00:23 1/24/2013       1       24      2013    6       658     519578  4815551 273     40
6:00:59 12/4/2010       12      4       2010    6       654     520862  4815555 269     40
10:00:48        1/21/2012       1       21      2012    10      658     520058  4815553 271     40
0:00:48 3/4/2012        3       4       2012    0       657     520872  4815555 269     40
22:00:54        4/12/2011       4       12      2011    22      641     520111  4815553 271     40
22:00:41        2/13/2014       2       13      2014    22      914     520148  4815553 271     40
18:00:54        3/15/2009       3       15      2009    18      635     520628  4815555 270     40
14:00:44        4/5/2008        4       5       2008    14      631     521229  4815557 268     40
10:00:43        4/5/2008        4       5       2008    10      631     521091  4815556 269     40
10:00:47        4/19/2010       4       19      2010    10      657     520070  4815553 271     40
12:00:23        4/12/2008       4       12      2008    12      634     520863  4815556 269     40
2:00:54 3/26/2012       3       26      2012    2       657     520851  4815556 269 40
10:00:47 3/4/2011 3 4 2011 10 653 520598 4815555 270 40
8:00:53 3/26/2011 3 26 2011 8 657 520830 4815556 269 40
16:00:47 4/9/2011 4 9 2011 16 657 519975 4815553 272 40
22:00:41 3/30/2009 3 30 2009 22 640 520756 4815556 270 40
4:00:24 4/1/2009 4 1 2009 4 643 520223 4815554 271 40
18:00:54 3/17/2011 3 17 2011 18 641 519970 4815553 272 40
8:00:54 3/1/2011 3 1 2011 8 641 520678 4815556 270 40
6:00:54 12/6/2010 12 6 2010 6 653 521406 4815558 268 40
8:01:17 4/2/2009 4 2 2009 8 640 520670 4815556 270 40



22:00:50 3/15/2013 3 15 2013 22 671 520723 4815556 270 40
0:00:53 3/16/2013 3 16 2013 0 671 520724 4815556 270 40
10:00:55 2/8/2013 2 8 2013 10 665 520580 4815556 270 40
14:00:41 4/6/2011 4 6 2011 14 653 520350 4815555 271 40
12:00:16 4/2/2010 4 2 2010 12 654 520381 4815555 271 40
0:00:42 1/13/2011 1 13 2011 0 653 520254 4815555 271 40
18:00:55 2/10/2009 2 10 2009 18 635 521154 4815558 269 40
16:00:42 3/19/2009 3 19 2009 16 635 520238 4815555 271 40
6:00:40 2/16/2014 2 16 2014 6 671 521240 4815558 268 40
20:00:47 3/15/2013 3 15 2013 20 671 520679 4815557 270 40
14:00:42 4/2/2014 4 2 2014 14 914 520230 4815555 271 40
0:00:56 3/24/2011 3 24 2011 0 657 520936 4815557 269 40
14:00:47 1/23/2013 1 23 2013 14 663 520595 4815556 270 40
12:00:53 12/8/2010 12 8 2010 12 653 520010 4815555 271 40
18:21:54 3/10/2013 3 10 2013 18 641 520616 4815557 270 40
22:00:53 4/6/2011 4 6 2011 22 641 520667 4815557 270 40
10:01:14 5/5/2010 5 5 2010 10 640 520219 4815556 271 40
2:00:49 4/1/2009 4 1 2009 2 643 520224 4815556 271 40
4:00:56 3/30/2014 3 30 2014 4 914 520272 4815556 271 40
4:00:24 4/9/2009 4 9 2009 4 648 521456 4815560 268 40
14:00:22 2/23/2009 2 23 2009 14 635 520672 4815558 270 40
10:00:42 4/27/2010 4 27 2010 10 657 520193 4815556 271 40
7:36:12 12/18/2012 12 18 2012 7 641 520833 4815558 269 40
16:00:49 2/11/2013 2 11 2013 16 658 520611 4815558 270 40
14:00:43 3/27/2009 3 27 2009 14 643 520368 4815557 271 40
16:00:41 3/22/2012 3 22 2012 16 675 519991 4815556 272 40
12:00:54 11/20/2011 11 20 2011 12 665 520056 4815556 271 40
4:00:56 2/9/2013 2 9 2013 4 665 520245 4815557 271 40
4:00:48 2/8/2010 2 8 2010 4 641 520051 4815556 271 40
18:00:53 3/23/2011 3 23 2011 18 657 520945 4815559 269 40
22:00:56 4/12/2011 4 12 2011 22 647 520110 4815557 271 40
2:00:55 2/19/2011 2 19 2011 2 653 520962 4815559 269 40
18:00:54 4/28/2011 4 28 2011 18 654 521165 4815560 269 40
0:00:41 3/11/2013 3 11 2013 0 658 520508 4815558 270 40
16:00:53 1/13/2014 1 13 2014 16 914 520111 4815557 271 40
12:00:54 12/16/2010 12 16 2010 12 650 520500 4815558 270 40
16:00:54 2/23/2009 2 23 2009 16 635 520675 4815558 270 40
6:00:50 2/8/2010 2 8 2010 6 641 520054 4815557 271 40
5:53:56 11/23/2013 11 23 2013 5 657 520038 4815557 271 40
2:00:53 12/21/2010 12 21 2010 2 653 520041 4815557 271 40
18:37:25 3/2/2014 3 2 2014 18 657 519878 4815556 272 40
0:01:24 4/7/2011 4 7 2011 0 641 520671 4815559 270 40
18:00:54 12/15/2010 12 15 2010 18 654 520104 4815557 271 40
14:00:30 3/26/2012 3 26 2012 14 673 520313 4815558 271 40
10:00:51 2/20/2013 2 20 2013 10 657 520491 4815558 270 40
18:00:23 3/2/2009 3 2 2009 18 634 520438 4815558 270 40
2:00:53 3/11/2014 3 11 2014 2 679 520827 4815560 269 40
18:01:27 12/5/2010 12 5 2010 18 646 520957 4815560 269 40
8:00:28 12/11/2010 12 11 2010 8 653 521129 4815561 269 40
10:00:53 12/16/2010 12 16 2010 10 650 520500 4815559 270 40
14:00:53 4/12/2008 4 12 2008 14 634 520865 4815560 269 40
8:01:12 3/18/2011 3 18 2011 8 653 520628 4815559 270 40
10:00:43 4/27/2010 4 27 2010 10 656 520233 4815558 271 40
20:00:47 3/11/2013 3 11 2013 20 671 520952 4815560 269 40



8:00:56 11/21/2010 11 21 2010 8 640 520216 4815558 271 40
8:00:36 4/4/2010 4 4 2010 8 656 520956 4815560 269 40
7:35:56 2/19/2014 2 19 2014 7 657 520826 4815560 269 40
18:00:53 12/22/2010 12 22 2010 18 647 521284 4815562 268 40
0:00:47 2/16/2014 2 16 2014 0 671 521239 4815562 268 40
18:01:11 1/21/2011 1 21 2011 18 653 520711 4815560 270 40
6:00:55 3/11/2014 3 11 2014 6 679 520828 4815560 269 40
22:00:53 3/29/2012 3 29 2012 22 679 521873 4815564 267 40
14:00:49 4/18/2010 4 18 2010 14 643 520108 4815558 271 40
18:00:49 1/30/2013 1 30 2013 18 671 519652 4815557 272 40
16:00:42 4/15/2010 4 15 2010 16 657 520363 4815559 271 40
12:00:43 3/11/2012 3 11 2012 12 657 520967 4815561 269 40
18:00:42 4/8/2008 4 8 2008 18 634 521262 4815562 268 40
10:00:43 2/2/2013 2 2 2013 10 671 520903 4815561 269 40
4:00:53 3/11/2014 3 11 2014 4 679 520832 4815561 269 40
18:00:54 3/27/2009 3 27 2009 18 643 521521 4815563 268 40
8:00:41 2/4/2009 2 4 2009 8 635 520511 4815560 270 40
2:00:56 2/4/2009 2 4 2009 2 635 520516 4815560 270 40
18:00:54 1/13/2014 1 13 2014 18 914 520108 4815559 271 40
10:02:17 4/19/2010 4 19 2010 10 656 520264 4815560 271 40
12:00:47 4/27/2010 4 27 2010 12 656 520238 4815559 271 40
20:00:24 1/27/2013 1 27 2013 20 658 519567 4815557 273 40
14:00:49 12/17/2010 12 17 2010 14 654 520049 4815559 271 40
4:00:53 12/6/2010 12 6 2010 4 653 521404 4815563 268 40
18:00:36 3/31/2009 3 31 2009 18 643 520259 4815560 271 40
4:00:47 2/12/2014 2 12 2014 4 914 520138 4815559 271 40
12:00:12 3/27/2009 3 27 2009 12 643 520374 4815560 271 40
22:01:12 4/6/2011 4 6 2011 22 657 520672 4815561 270 40
14:00:44 1/24/2009 1 24 2009 14 635 520046 4815559 271 40
2:00:47 12/30/2013 12 30 2013 2 914 519449 4815558 273 40
10:01:12 1/15/2013 1 15 2013 10 675 520839 4815562 269 40
10:00:54 1/25/2013 1 25 2013 10 663 520498 4815561 270 40
11:29:54 4/25/2013 4 25 2013 11 657 520046 4815560 271 40
8:00:41 12/27/2010 12 27 2010 8 654 520090 4815560 271 40
0:00:54 3/30/2012 3 30 2012 0 679 521878 4815566 267 40
22:00:46 12/20/2010 12 20 2010 22 653 520040 4815560 271 40
6:00:55 12/27/2010 12 27 2010 6 654 520088 4815560 271 40
18:01:12 2/6/2013 2 6 2013 18 657 520585 4815562 270 40
14:00:43 3/19/2009 3 19 2009 14 635 520235 4815561 271 40
0:00:53 1/9/2010 1 9 2010 0 646 521398 4815564 268 40
18:00:41 1/12/2011 1 12 2011 18 653 520252 4815561 271 40
22:00:53 3/10/2013 3 10 2013 22 658 520540 4815562 270 40
0:00:54 12/28/2010 12 28 2010 0 641 521184 4815564 269 40
16:00:55 1/27/2010 1 27 2010 16 647 520617 4815562 270 40
10:00:53 11/20/2011 11 20 2011 10 665 520056 4815561 271 40
12:26:53 1/12/2013 1 12 2013 12 641 520081 4815561 271 40
2:00:35 4/7/2011 4 7 2011 2 641 520672 4815563 270 40
2:00:54 12/27/2010 12 27 2010 2 654 520024 4815561 271 40
16:00:53 3/18/2011 3 18 2011 16 641 520520 4815562 270 40
22:00:48 2/28/2011 2 28 2011 22 650 520845 4815564 269 40
16:00:50 4/11/2012 4 11 2012 16 657 519921 4815561 272 40
2:01:48 1/17/2013 1 17 2013 2 675 521562 4815566 268 40
18:00:25 1/24/2009 1 24 2009 18 635 520053 4815561 271 40
14:00:53 2/7/2010 2 7 2010 14 647 520198 4815562 271 40



20:00:37 2/20/2014 2 20 2014 20 679 520370 4815563 271 40
18:00:54 4/6/2011 4 6 2011 18 641 520483 4815563 270 40
0:00:56 3/1/2011 3 1 2011 0 650 520844 4815564 269 40
10:00:49 5/5/2010 5 5 2010 10 657 520678 4815564 270 40
22:00:24 2/18/2013 2 18 2013 22 665 519812 4815561 272 40
4:00:21 2/4/2009 2 4 2009 4 635 520515 4815563 270 40
18:00:56 3/27/2011 3 27 2011 18 801 521173 4815565 269 40
14:00:49 3/21/2009 3 21 2009 14 641 520248 4815563 271 40
16:00:54 1/20/2013 1 20 2013 16 675 521100 4815565 269 40
2:00:50 4/7/2011 4 7 2011 2 653 520722 4815564 270 40
22:00:55 1/12/2011 1 12 2011 22 653 520251 4815563 271 40
6:00:54 2/12/2014 2 12 2014 6 914 520150 4815563 271 40
12:00:53 12/20/2010 12 20 2010 12 650 520539 4815564 270 40
14:00:48 3/27/2012 3 27 2012 14 674 519982 4815562 272 40
2:00:53 4/7/2011 4 7 2011 2 657 520672 4815564 270 40
18:00:55 2/13/2014 2 13 2014 18 914 520385 4815564 271 40
14:00:50 4/27/2014 4 27 2014 14 907 520877 4815565 269 40
14:00:41 1/4/2010 1 4 2010 14 647 520363 4815564 271 40
14:00:23 3/14/2009 3 14 2009 14 635 520583 4815564 270 40
6:00:12 12/28/2010 12 28 2010 6 641 520983 4815566 269 40
0:00:48 4/7/2011 4 7 2011 0 653 520722 4815565 270 40
2:00:54 12/11/2010 12 11 2010 2 653 521398 4815567 268 40
18:01:47 2/5/2013 2 5 2013 18 658 521108 4815567 269 40
12:00:20 4/24/2010 4 24 2010 12 657 520233 4815564 271 40
10:00:54 2/25/2014 2 25 2014 10 679 520739 4815566 270 40
6:00:44 2/4/2009 2 4 2009 6 635 520511 4815565 270 40
8:00:24 3/26/2009 3 26 2009 8 643 520618 4815565 270 40
8:00:50 3/7/2010 3 7 2010 8 641 520810 4815566 270 40
14:01:12 1/20/2013 1 20 2013 14 675 521096 4815567 269 40
8:01:23 12/4/2009 12 4 2009 8 638 520850 4815566 269 40
14:00:48 12/17/2010 12 17 2010 14 655 520060 4815564 271 40
0:01:11 3/27/2009 3 27 2009 0 646 520890 4815567 269 40
16:00:50 1/21/2013 1 21 2013 16 675 520851 4815567 269 40
1:35:11 2/19/2014 2 19 2014 1 657 520820 4815567 269 40
6:00:56 1/2/2011 1 2 2011 6 655 520307 4815565 271 40
4:00:34 12/7/2013 12 7 2013 4 671 520979 4815567 269 40
16:00:54 3/22/2012 3 22 2012 16 674 519986 4815564 272 40
22:00:48 2/15/2011 2 15 2011 22 653 520974 4815567 269 40
20:00:43 2/13/2014 2 13 2014 20 914 520119 4815565 271 40
4:00:53 1/2/2011 1 2 2011 4 655 520308 4815565 271 40
2:00:55 12/5/2010 12 5 2010 2 654 521616 4815570 267 40
8:00:39 2/19/2011 2 19 2011 8 647 520958 4815567 269 40
14:00:48 2/20/2013 2 20 2013 14 665 520306 4815566 271 40
22:00:54 3/31/2011 3 31 2011 22 666 520964 4815568 269 40
12:00:29 3/5/2010 3 5 2010 12 641 520834 4815567 269 40
16:00:39 12/20/2010 12 20 2010 16 653 520425 4815566 270 40
0:00:53 12/21/2010 12 21 2010 0 653 520039 4815565 271 40
16:00:44 11/21/2010 11 21 2010 16 654 520325 4815566 271 40
16:00:54 1/30/2009 1 30 2009 16 634 520370 4815566 271 40
12:00:42 4/4/2010 4 4 2010 12 656 520757 4815567 270 40
18:01:11 12/16/2010 12 16 2010 18 654 520165 4815566 271 40
14:00:44 2/23/2014 2 23 2014 14 909 520433 4815567 270 40
6:00:47 4/9/2009 4 9 2009 6 648 521458 4815570 268 40
18:00:42 2/12/2013 2 12 2013 18 671 520992 4815568 269 40



16:00:47 1/4/2010 1 4 2010 16 647 520366 4815566 271 40
0:00:23 3/1/2011 3 1 2011 0 654 520838 4815568 269 40
22:00:54 3/3/2012 3 3 2012 22 657 520861 4815568 269 40
6:00:48 3/13/2009 3 13 2009 6 641 520559 4815567 270 40
8:00:37 1/2/2011 1 2 2011 8 655 520308 4815567 271 40
0:00:54 12/17/2010 12 17 2010 0 654 520159 4815566 271 40
16:00:56 1/31/2013 1 31 2013 16 675 520508 4815567 270 40
0:01:03 4/15/2010 4 15 2010 0 646 521291 4815570 268 40
18:00:54 3/12/2011 3 12 2011 18 641 521303 4815570 268 40
18:00:55 3/27/2012 3 27 2012 18 657 520415 4815567 270 40
12:00:48 4/20/2010 4 20 2010 12 656 520085 4815567 271 40
8:00:49 3/13/2011 3 13 2011 8 641 521191 4815570 269 40
14:00:48 1/1/2012 1 1 2012 14 657 520621 4815568 270 40
22:00:26 3/20/2009 3 20 2009 22 641 521103 4815570 269 40
18:00:56 2/13/2014 2 13 2014 18 671 520816 4815569 269 40
6:00:30 1/22/2013 1 22 2013 6 671 521253 4815570 268 40
0:00:47 12/11/2010 12 11 2010 0 653 521397 4815571 268 40
18:00:47 3/17/2009 3 17 2009 18 635 521228 4815570 268 40
0:00:51 3/11/2013 3 11 2013 0 671 520636 4815569 270 40
18:00:16 2/16/2011 2 16 2011 18 653 521121 4815570 269 40
20:00:43 3/3/2012 3 3 2012 20 657 520842 4815569 269 40
8:00:48 3/22/2012 3 22 2012 8 663 520296 4815568 271 40
0:00:41 4/7/2011 4 7 2011 0 657 520674 4815569 270 40
2:00:52 4/1/2011 4 1 2011 2 666 520965 4815570 269 40
22:00:55 2/28/2011 2 28 2011 22 654 520835 4815570 269 40
16:00:30 2/19/2013 2 19 2013 16 658 520644 4815569 270 40
10:00:44 3/19/2013 3 19 2013 10 657 520515 4815569 270 40
10:01:23 1/18/2013 1 18 2013 10 675 520482 4815569 270 40
12:00:53 1/22/2013 1 22 2013 12 671 520617 4815570 270 40
12:00:23 1/24/2009 1 24 2009 12 635 520031 4815568 271 40
10:00:50 3/26/2009 3 26 2009 10 646 520672 4815570 270 40
10:00:24 1/24/2009 1 24 2009 10 635 520054 4815568 271 40
16:00:53 2/12/2013 2 12 2013 16 671 520993 4815571 269 40
14:00:24 4/11/2012 4 11 2012 14 657 519914 4815568 272 40
20:01:13 3/15/2013 3 15 2013 20 677 521309 4815572 268 40
2:01:18 2/19/2011 2 19 2011 2 647 520962 4815571 269 40
14:00:31 12/8/2010 12 8 2010 14 653 520011 4815569 271 40
18:00:29 3/14/2009 3 14 2009 18 641 520627 4815571 270 40
18:00:53 2/14/2014 2 14 2014 18 671 520965 4815572 269 40
10:00:49 4/10/2012 4 10 2012 10 665 520037 4815569 271 40
14:00:48 12/20/2010 12 20 2010 14 650 520534 4815570 270 40
4:00:53 1/22/2013 1 22 2013 4 671 521262 4815573 268 40
8:00:53 3/30/2014 3 30 2014 8 917 520685 4815571 270 40
10:00:23 2/11/2014 2 11 2014 10 671 520871 4815572 269 40
6:00:43 3/13/2012 3 13 2012 6 657 521290 4815573 268 40
0:00:48 4/1/2011 4 1 2011 0 666 520960 4815572 269 40
16:00:55 12/8/2010 12 8 2010 16 653 520029 4815570 271 40
18:00:49 12/26/2010 12 26 2010 18 654 520004 4815570 272 40
4:00:54 3/13/2012 3 13 2012 4 657 521280 4815574 268 40
22:00:42 12/26/2010 12 26 2010 22 654 520005 4815570 272 40
4:00:48 4/2/2009 4 2 2009 4 640 520623 4815572 270 40
2:00:49 1/22/2013 1 22 2013 2 671 521258 4815574 268 40
2:00:56 2/18/2013 2 18 2013 2 657 520624 4815572 270 40
4:00:16 12/5/2013 12 5 2013 4 908 520766 4815572 270 40



14:00:48 2/14/2010 2 14 2010 14 641 520858 4815573 269 40
10:00:25 5/7/2008 5 7 2008 10 634 520413 4815571 270 40
16:00:56 3/20/2014 3 20 2014 16 679 520500 4815572 270 40
10:01:41 4/1/2014 4 1 2014 10 914 520725 4815573 270 40
6:00:53 3/30/2014 3 30 2014 6 917 520683 4815573 270 40
11:02:17 4/17/2013 4 17 2013 11 657 520702 4815573 270 40
22:00:42 2/10/2009 2 10 2009 22 635 521151 4815574 269 40
12:00:41 3/14/2013 3 14 2013 12 679 520346 4815572 271 40
10:00:47 3/26/2009 3 26 2009 10 641 520695 4815573 270 40
2:00:54 1/2/2011 1 2 2011 2 655 520308 4815572 271 40
10:00:53 1/22/2013 1 22 2013 10 671 520627 4815573 270 40
10:00:26 1/9/2010 1 9 2010 10 646 520852 4815574 269 40
6:00:53 4/28/2014 4 28 2014 6 908 521492 4815576 268 40
22:00:56 3/18/2013 3 18 2013 22 679 520950 4815574 269 40
10:00:54 4/14/2012 4 14 2012 10 674 520226 4815572 271 40
18:00:50 3/18/2009 3 18 2009 18 635 520615 4815573 270 40
18:00:26 12/24/2010 12 24 2010 18 641 519800 4815571 272 40
20:00:42 3/18/2013 3 18 2013 20 679 520957 4815575 269 40
22:00:53 1/19/2012 1 19 2012 22 665 521182 4815575 269 40
22:00:27 3/26/2009 3 26 2009 22 646 520963 4815575 269 40
14:00:42 2/18/2010 2 18 2010 14 641 520328 4815573 271 40
18:00:54 3/27/2011 3 27 2011 18 665 521840 4815578 267 40
22:00:48 3/10/2013 3 10 2013 22 671 520623 4815574 270 40
14:00:54 3/28/2010 3 28 2010 14 657 520307 4815573 271 40
18:00:36 2/28/2011 2 28 2011 18 650 521269 4815576 268 40
16:00:54 2/7/2010 2 7 2010 16 641 520033 4815572 271 40
14:00:54 4/5/2010 4 5 2010 14 643 520175 4815573 271 40
18:00:49 4/8/2011 4 8 2011 18 667 520192 4815573 271 40
14:00:55 3/27/2012 3 27 2012 14 657 520430 4815574 270 40
8:00:33 3/13/2011 3 13 2011 8 657 521110 4815576 269 40
14:00:55 12/16/2010 12 16 2010 14 650 520506 4815574 270 40
14:00:43 3/27/2009 3 27 2009 14 646 520435 4815574 270 40
18:00:53 1/15/2011 1 15 2011 18 655 520182 4815573 271 40
2:00:23 2/8/2010 2 8 2010 2 641 520002 4815573 272 40
16:00:41 3/27/2009 3 27 2009 16 643 520326 4815574 271 40
22:00:41 2/18/2014 2 18 2014 22 671 520969 4815576 269 40
14:00:36 12/30/2010 12 30 2010 14 655 520349 4815574 271 40
16:01:23 2/17/2013 2 17 2013 16 671 520662 4815575 270 40
16:01:12 1/30/2013 1 30 2013 16 675 519873 4815572 272 40
16:00:47 12/16/2010 12 16 2010 16 654 520076 4815573 271 40
4:53:23 1/18/2013 1 18 2013 4 641 519391 4815571 273 40
22:00:21 3/27/2011 3 27 2011 22 664 520804 4815575 270 40
14:00:44 2/7/2010 2 7 2010 14 641 520066 4815573 271 40
16:00:38 2/10/2014 2 10 2014 16 914 520808 4815576 270 40
10:00:54 1/24/2011 1 24 2011 10 653 520495 4815575 270 40
0:01:47 4/8/2010 4 8 2010 0 801 521627 4815578 267 40
18:00:53 2/23/2009 2 23 2009 18 635 520733 4815576 270 40
18:00:53 2/21/2013 2 21 2013 18 657 521250 4815578 268 40
18:00:54 3/30/2010 3 30 2010 18 643 521869 4815580 267 40
18:01:27 1/1/2011 1 1 2011 18 655 520291 4815575 271 40
16:00:56 2/18/2010 2 18 2010 16 641 520328 4815575 271 40
0:00:53 2/16/2011 2 16 2011 0 653 520974 4815577 269 40
14:00:25 2/16/2014 2 16 2014 14 671 520971 4815577 269 40
10:00:33 4/21/2010 4 21 2010 10 643 520325 4815575 271 40



4:00:42 3/28/2011 3 28 2011 4 664 520808 4815577 270 40
16:00:44 2/4/2013 2 4 2013 16 671 521274 4815578 268 40
6:01:01 2/19/2011 2 19 2011 6 647 520958 4815577 269 40
0:00:53 4/10/2014 4 10 2014 0 679 521251 4815578 268 40
4:00:12 2/4/2009 2 4 2009 4 634 520498 4815576 270 40
12:00:48 2/14/2010 2 14 2010 12 641 520868 4815577 269 40
14:00:54 4/19/2011 4 19 2011 14 657 520944 4815578 269 40
20:00:39 3/15/2013 3 15 2013 20 679 520501 4815576 270 40
0:00:41 3/19/2013 3 19 2013 0 679 520950 4815578 269 40
16:00:44 2/14/2010 2 14 2010 16 641 520863 4815578 269 40
2:01:24 3/20/2009 3 20 2009 2 635 521115 4815579 269 40
6:00:30 4/2/2009 4 2 2009 6 640 520620 4815577 270 40
0:00:43 3/28/2011 3 28 2011 0 664 520805 4815578 270 40
2:00:43 3/28/2011 3 28 2011 2 664 520809 4815578 270 40
16:00:48 3/7/2009 3 7 2009 16 635 520335 4815577 271 40
16:00:13 2/17/2010 2 17 2010 16 641 520649 4815578 270 40
6:00:42 3/11/2012 3 11 2012 6 657 521252 4815580 268 40
8:00:34 3/26/2009 3 26 2009 8 646 520683 4815578 270 40
23:59:53 5/1/2013 5 1 2013 23 657 520677 4815578 270 40
12:00:30 1/1/2011 1 1 2011 12 655 520323 4815577 271 40
10:00:54 3/4/2011 3 4 2011 10 655 520605 4815578 270 40
4:00:48 4/28/2014 4 28 2014 4 907 521904 4815582 267 40
18:00:54 2/19/2012 2 19 2012 18 657 520823 4815579 269 40
16:00:25 1/24/2009 1 24 2009 16 635 520072 4815577 271 40
4:00:54 2/19/2011 2 19 2011 4 647 520961 4815579 269 40
6:00:56 3/27/2011 3 27 2011 6 665 521108 4815580 269 40
6:00:19 4/14/2010 4 14 2010 6 643 521677 4815582 267 40
8:00:54 3/11/2013 3 11 2013 8 677 520903 4815579 269 40
8:00:42 2/4/2009 2 4 2009 8 634 520503 4815578 270 40
22:00:44 2/15/2014 2 15 2014 22 671 521267 4815581 268 40
22:00:54 3/31/2011 3 31 2011 22 665 521102 4815580 269 40
4:00:47 3/20/2009 3 20 2009 4 635 521116 4815580 269 40
18:00:47 12/26/2010 12 26 2010 18 654 520007 4815577 272 40
14:00:25 3/18/2009 3 18 2009 14 635 520465 4815579 270 40
12:00:43 2/18/2010 2 18 2010 12 641 520330 4815578 271 40
6:00:56 12/20/2010 12 20 2010 6 655 521297 4815581 268 40
14:00:24 3/18/2011 3 18 2011 14 659 520009 4815577 271 40
12:00:15 3/28/2010 3 28 2010 12 657 520319 4815578 271 40
6:00:54 3/28/2011 3 28 2011 6 664 520810 4815580 270 40
10:00:56 1/28/2012 1 28 2012 10 657 520649 4815579 270 40
0:00:30 12/27/2010 12 27 2010 0 654 519995 4815577 272 40
8:00:47 3/11/2013 3 11 2013 8 658 520683 4815580 270 40
18:00:11 3/27/2009 3 27 2009 18 641 521525 4815582 268 40
8:00:53 2/20/2011 2 20 2011 8 647 521129 4815581 269 40
8:00:42 3/21/2009 3 21 2009 8 641 521167 4815581 269 40
12:00:53 1/23/2013 1 23 2013 12 663 520594 4815579 270 40
18:00:45 3/1/2009 3 1 2009 18 635 520854 4815580 269 40
16:00:47 4/13/2011 4 13 2011 16 647 520184 4815579 271 40
2:00:53 4/1/2011 4 1 2011 2 665 521106 4815582 269 40
6:00:56 2/20/2011 2 20 2011 6 641 521155 4815582 269 40
0:00:55 1/20/2012 1 20 2012 0 665 521174 4815582 269 40
22:00:55 1/1/2011 1 1 2011 22 655 520295 4815579 271 40
0:00:41 4/1/2011 4 1 2011 0 665 521102 4815582 269 40
18:00:43 2/15/2011 2 15 2011 18 653 520979 4815582 269 40



2:00:42 3/12/2013 3 12 2013 2 658 521105 4815582 269 40
10:00:54 1/14/2014 1 14 2014 10 658 519853 4815578 272 40
22:00:54 3/12/2011 3 12 2011 22 641 521233 4815582 268 40
4:00:37 12/27/2010 12 27 2010 4 654 520011 4815579 271 40
18:01:07 3/25/2008 3 25 2008 18 631 521639 4815584 267 40
6:00:47 3/13/2011 3 13 2011 6 641 521230 4815583 268 40
10:00:22 2/20/2013 2 20 2013 10 658 520503 4815580 270 40
0:00:26 1/2/2011 1 2 2011 0 655 520294 4815580 271 40
22:00:53 4/16/2011 4 16 2011 22 647 521830 4815585 267 40
22:00:53 3/26/2009 3 26 2009 22 641 521124 4815582 269 40
8:00:47 2/20/2011 2 20 2011 8 641 521161 4815583 269 40
8:00:53 2/6/2009 2 6 2009 8 635 520608 4815581 270 40
2:00:56 4/17/2011 4 17 2011 2 647 521754 4815585 267 40
4:00:53 3/11/2012 3 11 2012 4 657 521254 4815583 268 40
22:00:56 3/15/2013 3 15 2013 22 677 521000 4815582 269 40
16:00:28 12/26/2010 12 26 2010 16 654 520103 4815580 271 40
22:00:42 2/14/2014 2 14 2014 22 914 520172 4815580 271 40
0:00:54 3/11/2009 3 11 2009 0 634 520855 4815582 269 40
6:00:48 2/24/2009 2 24 2009 6 635 520672 4815582 270 40
6:00:53 2/4/2009 2 4 2009 6 634 520502 4815581 270 40
8:00:53 2/20/2013 2 20 2013 8 671 520551 4815581 270 40
4:00:54 1/17/2013 1 17 2013 4 675 521539 4815585 268 40
10:00:53 12/22/2010 12 22 2010 10 647 520926 4815583 269 40
2:00:53 2/4/2009 2 4 2009 2 634 520506 4815581 270 40
10:00:50 1/12/2011 1 12 2011 10 653 520833 4815582 269 40
12:00:21 4/27/2010 4 27 2010 12 657 520230 4815581 271 40
6:00:43 2/20/2011 2 20 2011 6 647 521122 4815583 269 40
14:00:24 2/7/2013 2 7 2013 14 665 520665 4815582 270 40
8:00:42 3/11/2013 3 11 2013 8 671 520671 4815582 270 40
4:00:47 12/29/2010 12 29 2010 4 641 521475 4815585 268 40
12:00:21 4/5/2010 4 5 2010 12 654 520687 4815583 270 40
10:00:53 1/23/2013 1 23 2013 10 663 520596 4815582 270 40
0:00:54 4/29/2011 4 29 2011 0 665 521695 4815586 267 40
20:00:57 2/18/2014 2 18 2014 20 671 520975 4815584 269 40
10:00:24 4/9/2010 4 9 2010 10 647 520958 4815584 269 40
20:00:29 2/14/2014 2 14 2014 20 914 520176 4815581 271 40
12:00:25 1/9/2010 1 9 2010 12 646 520848 4815583 269 40
4:00:48 3/28/2011 3 28 2011 4 801 520951 4815584 269 40
16:00:53 2/16/2014 2 16 2014 16 671 520970 4815584 269 40
0:00:49 12/30/2013 12 30 2013 0 914 519467 4815580 273 40
4:00:41 3/27/2011 3 27 2011 4 665 521103 4815584 269 40
0:01:11 3/16/2013 3 16 2013 0 677 521002 4815584 269 40
8:00:54 2/24/2009 2 24 2009 8 635 520670 4815583 270 40
12:00:41 4/8/2010 4 8 2010 12 657 520842 4815584 269 40
14:00:48 2/20/2013 2 20 2013 14 671 520377 4815583 271 40
14:00:56 2/12/2013 2 12 2013 14 658 520964 4815584 269 40
14:00:46 2/17/2010 2 17 2010 14 641 520552 4815583 270 40
4:00:41 2/6/2009 2 6 2009 4 635 520609 4815584 270 40
4:00:55 3/13/2011 3 13 2011 4 641 521230 4815586 268 40
12:11:41 3/8/2013 3 8 2013 12 641 520799 4815584 270 40
14:00:12 3/1/2009 3 1 2009 14 635 520710 4815584 270 40
10:00:43 4/5/2010 4 5 2010 10 654 520687 4815584 270 40
10:00:53 5/2/2011 5 2 2011 10 657 520485 4815584 270 40
8:00:50 2/20/2011 2 20 2011 8 653 521128 4815586 269 40



14:00:47 1/26/2012 1 26 2012 14 663 520524 4815584 270 40
0:00:53 12/11/2010 12 11 2010 0 801 521270 4815586 268 40
8:00:42 12/29/2010 12 29 2010 8 641 521706 4815588 267 40
8:00:18 3/11/2014 3 11 2014 8 909 520487 4815584 270 40
14:00:44 4/13/2012 4 13 2012 14 657 520191 4815583 271 40
12:00:54 2/23/2014 2 23 2014 12 916 520382 4815584 271 40
12:00:48 4/28/2014 4 28 2014 12 908 520492 4815584 270 40
16:00:47 1/16/2011 1 16 2011 16 655 520746 4815585 270 40
0:00:54 3/13/2011 3 13 2011 0 641 521229 4815587 268 40
14:00:44 4/20/2009 4 20 2009 14 639 520323 4815584 271 40
12:00:42 3/1/2009 3 1 2009 12 635 520713 4815585 270 40
6:00:54 1/17/2013 1 17 2013 6 675 521538 4815588 268 40
18:01:20 1/14/2013 1 14 2013 18 675 521207 4815587 269 40
2:00:23 1/1/2012 1 1 2012 2 657 521205 4815587 269 40
20:00:53 2/14/2014 2 14 2014 20 671 520179 4815584 271 40
16:01:12 4/1/2009 4 1 2009 16 639 520991 4815587 269 40
16:00:23 12/22/2011 12 22 2011 16 657 520791 4815586 270 40
6:00:23 2/20/2011 2 20 2011 6 653 521125 4815587 269 40
4:00:54 2/24/2009 2 24 2009 4 635 520671 4815586 270 40
10:02:14 3/29/2008 3 29 2008 10 631 520637 4815586 270 40
4:00:54 4/16/2009 4 16 2009 4 634 521795 4815590 267 40
10:00:54 5/5/2011 5 5 2011 10 657 520260 4815585 271 40
18:39:55 1/15/2013 1 15 2013 18 641 519488 4815583 273 40
18:00:53 3/2/2009 3 2 2009 18 635 520134 4815585 271 40
6:00:53 2/6/2009 2 6 2009 6 635 520602 4815586 270 40
14:00:54 4/11/2010 4 11 2010 14 656 520338 4815585 271 40
12:00:53 1/24/2013 1 24 2013 12 663 520846 4815587 269 40
0:00:56 2/19/2014 2 19 2014 0 671 520964 4815587 269 40
0:00:55 3/28/2013 3 28 2013 0 679 521834 4815590 267 40
16:00:50 2/28/2012 2 28 2012 16 657 520835 4815587 269 40
8:00:47 2/13/2009 2 13 2009 8 635 520525 4815586 270 40
8:00:53 3/12/2009 3 12 2009 8 641 520695 4815587 270 40
2:00:15 2/24/2009 2 24 2009 2 635 520673 4815587 270 40
2:00:47 3/30/2012 3 30 2012 2 679 521897 4815591 267 40
16:00:54 1/22/2012 1 22 2012 16 658 519968 4815585 272 40
0:00:47 2/13/2009 2 13 2009 0 635 520526 4815587 270 40
16:00:24 11/21/2010 11 21 2010 16 639 520126 4815586 271 40
18:01:10 3/15/2009 3 15 2009 18 639 520876 4815588 269 40
22:00:58 12/31/2011 12 31 2011 22 657 521130 4815589 269 40
16:01:12 3/6/2011 3 6 2011 16 647 520661 4815588 270 40
14:01:04 4/14/2011 4 14 2011 14 667 520382 4815587 271 40
22:00:55 2/14/2014 2 14 2014 22 671 520179 4815586 271 40
4:00:44 4/2/2012 4 2 2012 4 665 521774 4815591 267 40
22:00:54 2/18/2010 2 18 2010 22 641 520484 4815587 270 40
0:00:25 1/1/2012 1 1 2012 0 657 521136 4815589 269 40
10:02:34 2/26/2010 2 26 2010 10 641 521246 4815590 268 40
6:33:48 1/14/2013 1 14 2013 6 641 519607 4815585 272 40
22:00:53 3/27/2013 3 27 2013 22 679 521832 4815592 267 40
14:00:23 3/18/2011 3 18 2011 14 653 520000 4815586 272 40
14:00:55 12/24/2011 12 24 2011 14 657 520475 4815588 270 40
8:00:48 2/6/2009 2 6 2009 8 634 520523 4815588 270 40
6:00:53 3/23/2011 3 23 2011 6 647 520991 4815589 269 40
10:02:11 1/18/2012 1 18 2012 10 641 520506 4815588 270 40
8:00:56 1/26/2010 1 26 2010 8 646 521124 4815590 269 40



6:00:55 12/29/2010 12 29 2010 6 641 521706 4815592 267 40
6:00:54 4/16/2009 4 16 2009 6 634 521798 4815592 267 40
18:00:48 1/24/2013 1 24 2013 18 675 521099 4815590 269 40
8:00:54 4/15/2010 4 15 2010 8 643 520838 4815589 269 40
0:00:53 3/17/2013 3 17 2013 0 677 521493 4815591 268 40
4:00:46 3/23/2011 3 23 2011 4 647 520988 4815590 269 40
18:00:48 3/4/2011 3 4 2011 18 647 521476 4815591 268 40
12:00:53 4/19/2012 4 19 2012 12 657 520336 4815588 271 40
14:00:41 2/8/2009 2 8 2009 14 634 520248 4815588 271 40
0:00:56 3/8/2014 3 8 2014 0 909 521813 4815593 267 40
4:00:42 3/30/2012 3 30 2012 4 657 521136 4815591 269 40
14:00:24 1/17/2012 1 17 2012 14 658 520272 4815588 271 40
10:00:47 12/18/2010 12 18 2010 10 646 520848 4815590 269 40
8:00:54 2/19/2011 2 19 2011 8 641 521000 4815590 269 40
22:00:54 3/10/2009 3 10 2009 22 634 520857 4815590 269 40
18:00:51 4/14/2011 4 14 2011 18 647 520800 4815590 270 40
6:00:45 2/13/2009 2 13 2009 6 635 520527 4815589 270 40
16:00:55 2/12/2013 2 12 2013 16 658 520962 4815590 269 40
14:01:12 2/5/2013 2 5 2013 14 671 521143 4815591 269 40
0:00:42 3/22/2009 3 22 2009 0 641 521084 4815591 269 40
12:01:24 3/28/2012 3 28 2012 12 673 520203 4815588 271 40
4:00:53 3/30/2012 3 30 2012 4 679 521920 4815594 267 40
6:00:50 4/1/2014 4 1 2014 6 914 520940 4815591 269 40
4:00:53 2/6/2009 2 6 2009 4 634 520517 4815589 270 40
20:00:41 1/19/2012 1 19 2012 20 665 521279 4815592 268 40
20:00:53 2/12/2013 2 12 2013 20 671 521132 4815591 269 40
6:00:54 3/14/2013 3 14 2013 6 679 520921 4815591 269 40
2:00:47 3/11/2012 3 11 2012 2 657 521251 4815592 268 40
12:00:54 12/24/2011 12 24 2011 12 657 520475 4815589 270 40
10:00:42 12/20/2010 12 20 2010 10 650 520867 4815591 269 40
18:00:27 1/27/2010 1 27 2010 18 647 520704 4815590 270 40
20:00:47 2/20/2014 2 20 2014 20 916 520363 4815589 271 40
16:00:41 3/27/2008 3 27 2008 16 637 521260 4815592 268 40
12:00:50 12/29/2010 12 29 2010 12 650 521116 4815591 269 40
6:00:48 3/30/2012 3 30 2012 6 657 521128 4815592 269 40
0:08:53 3/8/2013 3 8 2013 0 641 521233 4815592 268 40
10:01:11 2/24/2012 2 24 2012 10 641 520849 4815591 269 40
14:00:31 3/6/2011 3 6 2011 14 647 520643 4815590 270 40
2:01:11 2/15/2014 2 15 2014 2 671 520201 4815589 271 40
18:00:54 1/18/2011 1 18 2011 18 655 520362 4815590 271 40
4:00:49 2/9/2013 2 9 2013 4 658 520188 4815589 271 40
0:00:44 1/24/2013 1 24 2013 0 663 520879 4815591 269 40
12:00:47 3/26/2008 3 26 2008 12 631 520973 4815592 269 40
8:00:53 3/4/2009 3 4 2009 8 634 520719 4815591 270 40
6:00:54 1/26/2010 1 26 2010 6 646 521129 4815593 269 40
4:00:54 2/13/2009 2 13 2009 4 635 520525 4815591 270 40
8:00:25 1/25/2011 1 25 2011 8 653 520224 4815590 271 40
6:00:39 2/19/2011 2 19 2011 6 641 520994 4815592 269 40
22:00:55 2/11/2014 2 11 2014 22 914 520292 4815590 271 40
2:00:47 2/13/2009 2 13 2009 2 635 520526 4815591 270 40
18:00:55 12/31/2010 12 31 2010 18 655 519779 4815589 272 40
22:00:58 2/18/2013 2 18 2013 22 671 519836 4815589 272 40
10:00:50 1/1/2011 1 1 2011 10 655 520296 4815591 271 40
14:00:48 1/9/2011 1 9 2011 14 653 521247 4815594 268 40



18:00:55 1/1/2011 1 1 2011 18 655 520291 4815591 271 40
4:01:11 3/26/2011 3 26 2011 4 657 520929 4815593 269 40
6:00:47 3/27/2011 3 27 2011 6 650 521243 4815594 268 40
0:00:53 2/15/2014 2 15 2014 0 914 520179 4815591 271 40
6:00:48 3/4/2009 3 4 2009 6 634 520718 4815592 270 40
16:00:47 3/18/2011 3 18 2011 16 647 520314 4815591 271 40
6:00:56 12/12/2010 12 12 2010 6 801 520859 4815593 269 40
16:00:50 2/17/2013 2 17 2013 16 665 520560 4815592 270 40
18:00:53 3/30/2010 3 30 2010 18 655 521001 4815594 269 40
0:01:11 4/17/2011 4 17 2011 0 647 521841 4815596 267 40
14:02:15 4/19/2010 4 19 2010 14 643 520207 4815591 271 40
12:00:54 12/18/2010 12 18 2010 12 646 520848 4815593 269 40
6:00:55 3/28/2011 3 28 2011 6 801 520950 4815594 269 40
22:00:53 2/19/2011 2 19 2011 22 647 521215 4815595 268 40
22:00:55 2/12/2009 2 12 2009 22 635 520525 4815593 270 40
10:00:26 1/3/2011 1 3 2011 10 641 520701 4815594 270 40
2:01:10 4/28/2014 4 28 2014 2 907 521898 4815597 267 40
18:00:48 1/29/2011 1 29 2011 18 653 521347 4815596 268 40
2:01:06 4/29/2011 4 29 2011 2 665 521857 4815597 267 40
22:00:41 3/27/2009 3 27 2009 22 637 521605 4815597 268 40
22:00:42 3/27/2011 3 27 2011 22 801 520948 4815595 269 40
18:00:26 3/17/2013 3 17 2013 18 658 520960 4815595 269 40
4:00:53 12/19/2012 12 19 2012 4 674 520824 4815595 269 40
18:00:22 2/28/2012 2 28 2012 18 657 520822 4815595 269 40
20:00:45 2/11/2014 2 11 2014 20 914 520297 4815593 271 40
4:00:33 12/2/2010 12 2 2010 4 657 519476 4815591 273 40
0:00:47 2/15/2014 2 15 2014 0 671 520179 4815593 271 40
8:00:53 4/7/2010 4 7 2010 8 656 520936 4815595 269 40
0:00:50 3/27/2011 3 27 2011 0 665 521116 4815596 269 40
10:00:48 1/26/2012 1 26 2012 10 663 520536 4815594 270 40
14:00:57 2/24/2014 2 24 2014 14 671 520752 4815595 270 40
18:00:42 3/18/2011 3 18 2011 18 647 520301 4815594 271 40
6:00:53 3/29/2011 3 29 2011 6 653 521138 4815597 269 40
6:00:54 3/20/2009 3 20 2009 6 635 520985 4815597 269 40
18:00:49 1/18/2011 1 18 2011 18 646 521067 4815597 269 40
18:00:49 2/1/2011 2 1 2011 18 653 521360 4815598 268 40
6:00:20 2/6/2009 2 6 2009 6 634 520517 4815595 270 40
8:00:48 1/28/2010 1 28 2010 8 647 521244 4815597 268 40
2:00:53 3/28/2011 3 28 2011 2 801 520950 4815597 269 40
16:01:18 3/4/2011 3 4 2011 16 655 520964 4815597 269 40
12:00:54 2/23/2009 2 23 2009 12 635 520623 4815596 270 40
18:00:54 1/3/2010 1 3 2010 18 647 520937 4815597 269 40
4:00:48 4/29/2011 4 29 2011 4 665 521866 4815600 267 40
14:00:47 3/22/2012 3 22 2012 14 663 520427 4815596 270 40
6:00:53 12/17/2010 12 17 2010 6 641 520480 4815596 270 40
4:00:41 1/26/2010 1 26 2010 4 646 521133 4815598 269 40
10:01:12 12/20/2010 12 20 2010 10 655 520862 4815597 269 40
6:00:53 2/25/2014 2 25 2014 6 914 521232 4815598 268 40
16:00:54 3/1/2012 3 1 2012 16 657 520764 4815597 270 40
4:00:23 3/4/2009 3 4 2009 4 634 520713 4815597 270 40
14:00:47 3/20/2014 3 20 2014 14 679 520488 4815596 270 40
16:01:11 2/6/2013 2 6 2013 16 665 520694 4815597 270 40
18:29:49 3/30/2014 3 30 2014 18 657 520488 4815596 270 40
10:00:50 3/4/2011 3 4 2011 10 657 520559 4815597 270 40



2:00:15 4/2/2009 4 2 2009 2 643 521129 4815598 269 40
6:00:53 3/19/2009 3 19 2009 6 635 520946 4815598 269 40
22:00:41 1/29/2009 1 29 2009 22 635 520284 4815596 271 40
2:00:26 1/9/2009 1 9 2009 2 632 521266 4815599 268 40
2:00:30 1/28/2013 1 28 2013 2 658 519583 4815594 273 40
14:00:47 1/24/2013 1 24 2013 14 663 520835 4815598 269 40
8:00:47 1/11/2010 1 11 2010 8 646 521123 4815599 269 40
10:00:15 3/14/2009 3 14 2009 10 635 520604 4815598 270 40
8:00:42 1/15/2012 1 15 2012 8 665 521403 4815600 268 40
18:00:56 12/5/2011 12 5 2011 18 655 519985 4815596 272 40
6:00:53 12/4/2009 12 4 2009 6 638 520933 4815599 269 40
8:00:48 12/17/2010 12 17 2010 8 641 520484 4815598 270 40
10:00:50 1/10/2011 1 10 2011 10 653 521142 4815600 269 40
18:00:44 1/29/2009 1 29 2009 18 635 520273 4815597 271 40
0:00:53 3/28/2011 3 28 2011 0 801 520948 4815599 269 40
6:00:36 3/26/2011 3 26 2011 6 657 520931 4815599 269 40
16:00:48 11/21/2010 11 21 2010 16 650 519986 4815596 272 40
12:00:48 1/26/2012 1 26 2012 12 663 520529 4815598 270 40
4:00:48 3/19/2009 3 19 2009 4 635 520947 4815600 269 40
18:01:23 1/16/2012 1 16 2012 18 641 519833 4815596 272 40
8:00:53 2/2/2011 2 2 2011 8 653 521066 4815600 269 40
16:00:48 3/23/2011 3 23 2011 16 653 519980 4815597 272 40
14:00:40 12/18/2010 12 18 2010 14 646 520855 4815600 269 40
22:00:54 4/14/2011 4 14 2011 22 647 520624 4815599 270 40
10:00:54 4/10/2010 4 10 2010 10 643 520156 4815598 271 40
14:00:36 1/19/2012 1 19 2012 14 658 520624 4815599 270 40
10:00:53 3/4/2011 3 4 2011 10 641 520559 4815599 270 40
2:00:16 2/6/2009 2 6 2009 2 635 520584 4815599 270 40
8:00:50 2/20/2013 2 20 2013 8 658 520502 4815599 270 40
2:00:48 12/5/2010 12 5 2010 2 801 521541 4815603 268 40
12:00:48 4/9/2010 4 9 2010 12 647 520838 4815600 269 40
8:01:17 3/20/2009 3 20 2009 8 635 520985 4815601 269 40
18:00:48 1/8/2009 1 8 2009 18 632 521250 4815602 268 40
6:00:16 3/24/2012 3 24 2012 6 672 520504 4815600 270 40
0:00:53 4/15/2011 4 15 2011 0 647 520618 4815600 270 40
14:00:53 3/26/2012 3 26 2012 14 657 520444 4815599 270 40
0:00:48 1/28/2013 1 28 2013 0 658 519581 4815597 273 40
0:00:53 3/11/2012 3 11 2012 0 657 521212 4815602 268 40
4:00:47 3/24/2012 3 24 2012 4 672 520493 4815600 270 40
10:00:47 3/26/2009 3 26 2009 10 643 520614 4815600 270 40
4:00:44 1/30/2009 1 30 2009 4 635 520307 4815599 271 40
18:00:55 3/22/2011 3 22 2011 18 653 521163 4815602 269 40
2:00:53 2/17/2013 2 17 2013 2 657 520918 4815602 269 40
10:00:22 12/29/2010 12 29 2010 10 650 521138 4815602 269 40
2:00:53 12/6/2010 12 6 2010 2 653 521497 4815604 268 40
16:00:47 3/23/2011 3 23 2011 16 647 519979 4815599 272 40
14:00:57 1/30/2010 1 30 2010 14 646 520433 4815600 270 40
12:01:47 11/23/2009 11 23 2009 12 642 520346 4815600 271 40
23:55:56 3/4/2013 3 4 2013 23 641 521207 4815603 269 40
13:15:11 12/9/2013 12 9 2013 13 657 520027 4815599 271 40
0:00:26 1/17/2012 1 17 2012 0 658 520467 4815601 270 40
22:00:41 2/6/2010 2 6 2010 22 641 519819 4815599 272 40
8:00:54 3/13/2009 3 13 2009 8 635 520471 4815601 270 40
2:00:53 2/7/2013 2 7 2013 2 657 520570 4815601 270 40



8:00:47 3/19/2009 3 19 2009 8 635 520946 4815602 269 40
12:00:47 3/3/2014 3 3 2014 12 914 521248 4815603 268 40
2:01:12 3/13/2012 3 13 2012 2 657 521229 4815603 268 40
16:00:41 3/23/2009 3 23 2009 16 641 520322 4815601 271 40
16:00:51 1/25/2013 1 25 2013 16 663 520525 4815602 270 40
10:00:54 2/22/2014 2 22 2014 10 914 520700 4815602 270 40
2:00:48 12/11/2010 12 11 2010 2 801 521234 4815604 268 40
12:00:47 1/19/2012 1 19 2012 12 658 520621 4815602 270 40
2:00:41 3/27/2011 3 27 2011 2 665 521118 4815604 269 40
16:00:52 2/7/2013 2 7 2013 16 671 520684 4815602 270 40
6:00:54 3/13/2009 3 13 2009 6 635 520467 4815602 270 40
16:00:50 3/4/2011 3 4 2011 16 647 521433 4815605 268 40
10:00:54 4/28/2014 4 28 2014 10 908 520488 4815602 270 40
16:00:42 2/17/2013 2 17 2013 16 658 520426 4815602 270 40
22:00:53 1/31/2013 1 31 2013 22 658 520302 4815602 271 40
21:00:56 3/30/2010 3 30 2010 21 801 521918 4815607 267 40
22:00:54 3/12/2012 3 12 2012 22 665 521146 4815604 269 40
14:00:42 2/23/2010 2 23 2010 14 641 520244 4815602 271 40
0:00:54 3/13/2012 3 13 2012 0 657 521230 4815605 268 40
22:00:24 2/18/2011 2 18 2011 22 653 520936 4815604 269 40
23:51:47 2/2/2013 2 2 2013 23 641 519684 4815600 272 40
8:00:53 1/30/2009 1 30 2009 8 635 520315 4815602 271 40
14:00:54 1/1/2011 1 1 2011 14 655 520302 4815602 271 40
8:00:53 4/15/2010 4 15 2010 8 657 520778 4815604 270 40
6:00:48 1/28/2010 1 28 2010 6 647 521242 4815605 268 40
18:00:53 3/28/2013 3 28 2013 18 657 520325 4815603 271 40
14:01:09 1/4/2010 1 4 2010 14 640 520430 4815603 270 40
10:00:43 4/21/2010 4 21 2010 10 656 520337 4815603 271 40
2:00:47 3/21/2009 3 21 2009 2 641 521212 4815606 268 40
22:00:48 3/24/2012 3 24 2012 22 673 520863 4815605 269 40
18:00:54 4/3/2009 4 3 2009 18 641 521553 4815607 268 40
8:01:03 3/22/2010 3 22 2010 8 657 521296 4815606 268 40
6:00:53 3/11/2014 3 11 2014 6 909 520935 4815605 269 40
16:00:42 4/7/2010 4 7 2010 16 643 520878 4815605 269 40
12:00:28 2/21/2013 2 21 2013 12 671 520859 4815605 269 40
22:00:54 1/16/2012 1 16 2012 22 658 520475 4815604 270 40
0:01:11 2/19/2011 2 19 2011 0 653 520938 4815605 269 40
16:00:42 1/1/2011 1 1 2011 16 655 520295 4815603 271 40
18:00:51 11/23/2010 11 23 2010 18 643 521480 4815607 268 40
18:00:41 1/30/2009 1 30 2009 18 634 520282 4815604 271 40
12:00:43 4/20/2009 4 20 2009 12 639 520311 4815604 271 40
20:00:44 3/12/2012 3 12 2012 20 665 521140 4815607 269 40
14:00:44 3/27/2008 3 27 2008 14 632 520924 4815606 269 40
18:01:17 2/16/2013 2 16 2013 18 671 520783 4815606 270 40
16:00:24 1/30/2010 1 30 2010 16 646 520434 4815605 270 40
6:01:17 3/30/2014 3 30 2014 6 679 520613 4815606 270 40
16:01:23 3/7/2014 3 7 2014 16 914 519973 4815604 272 40
18:00:56 12/15/2010 12 15 2010 18 650 520573 4815606 270 40
12:00:12 4/19/2010 4 19 2010 12 656 520272 4815605 271 40
18:28:12 2/12/2013 2 12 2013 18 641 521107 4815607 269 40
2:00:48 2/19/2014 2 19 2014 2 671 520938 4815607 269 40
12:00:48 2/23/2010 2 23 2010 12 641 520245 4815605 271 40
10:00:54 1/22/2013 1 22 2013 10 675 520755 4815606 270 40
22:00:16 1/23/2013 1 23 2013 22 663 520801 4815607 270 40



12:00:56 3/26/2012 3 26 2012 12 673 520305 4815605 271 40
18:00:50 2/19/2011 2 19 2011 18 641 521216 4815608 268 40
14:00:54 2/11/2014 2 11 2014 14 671 520616 4815607 270 40
2:00:50 3/25/2009 3 25 2009 2 646 520828 4815607 269 40
18:01:38 4/3/2009 4 3 2009 18 641 521481 4815610 268 40
6:01:24 4/29/2009 4 29 2009 6 639 521320 4815609 268 40
22:00:21 1/20/2011 1 20 2011 22 653 520858 4815608 269 40
8:00:26 3/18/2013 3 18 2013 8 658 520926 4815608 269 40
6:00:53 12/5/2013 12 5 2013 6 914 520788 4815608 270 40
2:00:53 3/27/2011 3 27 2011 2 801 521130 4815609 269 40
4:00:50 4/2/2012 4 2 2012 4 672 521925 4815612 267 40
14:00:54 3/27/2012 3 27 2012 14 665 520423 4815607 270 40
16:00:42 2/20/2013 2 20 2013 16 671 520426 4815607 270 40
8:00:53 2/19/2011 2 19 2011 8 653 520945 4815609 269 40
0:01:11 2/20/2011 2 20 2011 0 647 521218 4815610 268 40
16:00:43 11/20/2011 11 20 2011 16 665 520039 4815607 271 40
18:00:49 2/19/2013 2 19 2013 18 658 520638 4815609 270 40
10:00:53 1/28/2013 1 28 2013 10 665 520546 4815609 270 40
16:00:55 1/4/2010 1 4 2010 16 640 520424 4815608 270 40
16:00:23 2/6/2013 2 6 2013 16 658 520935 4815610 269 40
4:00:48 12/29/2010 12 29 2010 4 801 521751 4815612 267 40
12:01:17 1/22/2013 1 22 2013 12 665 520667 4815609 270 40
12:00:50 5/1/2009 5 1 2009 12 639 520292 4815608 271 40
8:00:47 1/22/2013 1 22 2013 8 663 520938 4815610 269 40
6:00:30 1/30/2009 1 30 2009 6 635 520315 4815608 271 40
14:00:42 3/23/2009 3 23 2009 14 641 520324 4815608 271 40
6:00:20 2/19/2011 2 19 2011 6 653 520925 4815610 269 40
12:00:53 1/23/2013 1 23 2013 12 675 520617 4815609 270 40
14:00:48 3/25/2012 3 25 2012 14 665 520304 4815608 271 40
8:01:06 2/8/2013 2 8 2013 8 665 520446 4815609 270 40
6:00:51 1/24/2013 1 24 2013 6 663 521216 4815611 268 40
10:00:54 4/10/2010 4 10 2010 10 656 520483 4815609 270 40
8:00:54 12/29/2010 12 29 2010 8 801 521753 4815613 267 40
4:00:53 12/17/2010 12 17 2010 4 641 520444 4815609 270 40
6:00:23 2/24/2011 2 24 2011 6 641 520562 4815609 270 40
8:00:48 12/22/2010 12 22 2010 8 647 521132 4815611 269 40
10:00:53 1/22/2013 1 22 2013 10 665 520673 4815610 270 40
16:00:24 2/11/2009 2 11 2009 16 635 520868 4815610 269 40
2:00:30 12/4/2010 12 4 2010 2 654 521229 4815611 268 40
4:00:54 2/19/2011 2 19 2011 4 653 520928 4815611 269 40
22:00:59 4/27/2014 4 27 2014 22 907 521858 4815614 267 40
12:00:47 1/19/2012 1 19 2012 12 657 520607 4815610 270 40
10:00:48 3/29/2011 3 29 2011 10 657 520833 4815611 269 40
6:00:55 1/11/2010 1 11 2010 6 646 521121 4815612 269 40
6:00:49 12/29/2010 12 29 2010 6 801 521760 4815614 267 40
4:00:42 4/13/2009 4 13 2009 4 634 521523 4815613 268 40
0:01:12 3/25/2009 3 25 2009 0 641 521156 4815612 269 40
0:00:48 3/11/2009 3 11 2009 0 635 520823 4815611 269 40
12:00:43 4/10/2010 4 10 2010 12 657 520110 4815609 271 40
22:00:55 4/21/2011 4 21 2011 22 662 521926 4815615 267 40
16:00:50 11/21/2010 11 21 2010 16 657 519989 4815609 272 40
16:00:41 12/31/2010 12 31 2010 16 641 520686 4815611 270 40
10:00:43 5/8/2008 5 8 2008 10 634 520531 4815611 270 40
8:00:30 1/24/2013 1 24 2013 8 663 521238 4815613 268 40



2:00:49 4/22/2011 4 22 2011 2 662 521924 4815615 267 40
14:00:26 4/21/2010 4 21 2010 14 657 520208 4815610 271 40
12:00:57 12/22/2010 12 22 2010 12 647 520925 4815612 269 40
13:06:48 2/11/2014 2 11 2014 13 657 520700 4815612 270 40
6:00:53 3/30/2012 3 30 2012 6 679 521921 4815616 267 40
6:00:26 12/25/2011 12 25 2011 6 657 520416 4815611 270 40
14:01:05 2/24/2014 2 24 2014 14 909 521285 4815614 268 40
14:00:53 2/1/2013 2 1 2013 14 671 520924 4815613 269 40
22:00:53 3/30/2010 3 30 2010 22 655 521950 4815616 267 40
18:00:50 1/29/2009 1 29 2009 18 635 520273 4815611 271 40
20:00:47 1/31/2013 1 31 2013 20 658 520298 4815611 271 40
8:00:24 3/26/2009 3 26 2009 8 641 520617 4815612 270 40
8:00:36 12/25/2011 12 25 2011 8 657 520417 4815611 270 40
0:00:56 12/8/2010 12 8 2010 0 646 521498 4815615 268 40
2:01:19 12/22/2010 12 22 2010 2 647 521208 4815614 269 40
10:00:53 1/23/2013 1 23 2013 10 675 520621 4815612 270 40
2:00:48 4/12/2008 4 12 2008 2 634 521663 4815615 267 40
22:00:42 4/14/2010 4 14 2010 22 653 520844 4815613 269 40
2:00:46 4/29/2011 4 29 2011 2 654 521878 4815616 267 40
18:00:24 3/14/2009 3 14 2009 18 635 520604 4815612 270 40
0:00:36 3/27/2011 3 27 2011 0 801 521121 4815614 269 40
22:00:37 3/18/2009 3 18 2009 22 635 520749 4815613 270 40
16:00:54 2/23/2011 2 23 2011 16 641 520526 4815612 270 40
0:00:38 3/30/2012 3 30 2012 0 677 521890 4815616 267 40
8:00:53 1/31/2009 1 31 2009 8 634 520298 4815611 271 40
12:00:33 1/12/2011 1 12 2011 12 653 520436 4815612 270 40
2:00:48 12/17/2010 12 17 2010 2 641 520442 4815612 270 40
20:00:56 1/23/2013 1 23 2013 20 663 520797 4815613 270 40
18:00:51 4/15/2008 4 15 2008 18 634 521675 4815616 267 40
2:01:18 3/18/2013 3 18 2013 2 677 521473 4815615 268 40
12:00:42 4/27/2011 4 27 2011 12 665 520440 4815612 270 40
12:00:29 3/23/2012 3 23 2012 12 672 519939 4815611 272 40
12:00:59 3/25/2012 3 25 2012 12 665 520311 4815612 271 40
14:00:43 2/11/2009 2 11 2009 14 635 520862 4815614 269 40
0:00:24 3/19/2011 3 19 2011 0 659 521570 4815616 268 40
18:00:42 3/29/2012 3 29 2012 18 671 520947 4815614 269 40
4:00:54 2/5/2013 2 5 2013 4 671 521356 4815616 268 40
10:00:35 4/30/2009 4 30 2009 10 639 520535 4815613 270 40
2:00:26 1/26/2012 1 26 2012 2 663 521147 4815615 269 40
0:01:12 4/29/2011 4 29 2011 0 654 521879 4815617 267 40
16:00:54 1/11/2011 1 11 2011 16 653 520634 4815613 270 40
22:00:54 4/27/2014 4 27 2014 22 908 521950 4815618 267 40
22:00:54 2/21/2014 2 21 2014 22 679 521235 4815615 268 40
22:00:54 3/29/2012 3 29 2012 22 677 521892 4815618 267 40
14:00:44 4/25/2008 4 25 2008 14 636 520553 4815613 270 40
0:00:42 2/19/2010 2 19 2010 0 641 520452 4815613 270 40
16:00:41 12/5/2010 12 5 2010 16 646 520810 4815614 270 40
0:00:41 12/5/2010 12 5 2010 0 801 521547 4815617 268 40
10:00:22 5/1/2009 5 1 2009 10 639 520289 4815613 271 40
0:00:33 1/26/2012 1 26 2012 0 663 521138 4815616 269 40
22:00:41 1/30/2009 1 30 2009 22 634 520287 4815613 271 40
22:00:45 3/10/2012 3 10 2012 22 657 521150 4815616 269 40
10:00:54 3/29/2011 3 29 2011 10 653 520860 4815615 269 40
22:00:47 4/28/2011 4 28 2011 22 654 521869 4815618 267 40



0:00:42 4/22/2011 4 22 2011 0 662 521923 4815619 267 40
14:00:20 3/24/2012 3 24 2012 14 658 520052 4815613 271 40
6:02:23 2/3/2010 2 3 2010 6 641 520706 4815615 270 40
4:00:54 4/22/2011 4 22 2011 4 662 521928 4815619 267 40
16:00:54 2/24/2014 2 24 2014 16 671 520801 4815616 270 40
8:00:11 3/22/2010 3 22 2010 8 656 521279 4815617 268 40
18:00:20 3/30/2012 3 30 2012 18 681 520322 4815614 271 40
6:00:41 3/7/2009 3 7 2009 6 635 520613 4815615 270 40
14:00:47 1/16/2011 1 16 2011 14 653 520695 4815616 270 40
14:00:53 2/23/2011 2 23 2011 14 641 520523 4815615 270 40
8:00:47 3/11/2014 3 11 2014 8 679 520436 4815615 270 40
18:00:53 3/23/2011 3 23 2011 18 657 520792 4815616 270 40
0:00:48 4/28/2014 4 28 2014 0 907 521843 4815619 267 40
14:00:23 4/27/2011 4 27 2011 14 665 520446 4815615 270 40
0:01:03 3/17/2013 3 17 2013 0 679 521646 4815619 267 40
20:00:55 3/28/2014 3 28 2014 20 679 521124 4815618 269 40
8:00:56 2/18/2013 2 18 2013 8 671 520667 4815616 270 40
0:00:56 4/28/2014 4 28 2014 0 908 521944 4815620 267 40
18:00:54 12/23/2011 12 23 2011 18 657 520787 4815617 270 40
4:00:42 1/26/2012 1 26 2012 4 663 521140 4815618 269 40
14:00:42 11/21/2010 11 21 2010 14 657 519990 4815615 272 40
8:00:26 3/18/2013 3 18 2013 8 677 520845 4815618 269 40
8:00:42 12/4/2010 12 4 2010 8 653 520837 4815618 269 40
0:00:53 3/19/2009 3 19 2009 0 635 520747 4815617 270 40
8:01:12 4/15/2010 4 15 2010 8 656 520838 4815618 269 40
0:00:53 3/27/2009 3 27 2009 0 643 521030 4815619 269 40
2:00:48 2/24/2011 2 24 2011 2 641 520568 4815617 270 40
6:00:53 4/22/2013 4 22 2013 6 677 521002 4815619 269 40
12:00:43 4/21/2010 4 21 2010 12 657 520201 4815616 271 40
8:00:44 12/1/2011 12 1 2011 8 655 520252 4815616 271 40
10:01:23 12/11/2010 12 11 2010 10 653 520841 4815619 269 40
8:00:54 1/2/2012 1 2 2012 8 657 520427 4815618 270 40
12:00:55 4/30/2009 4 30 2009 12 639 520537 4815618 270 40
14:00:43 3/8/2012 3 8 2012 14 657 520799 4815619 270 40
16:00:41 2/8/2009 2 8 2009 16 634 520261 4815617 271 40
4:00:41 3/11/2013 3 11 2013 4 671 520792 4815619 270 40
2:00:47 3/2/2009 3 2 2009 2 634 520532 4815618 270 40
14:00:44 2/23/2014 2 23 2014 14 916 520487 4815618 270 40
12:00:54 12/11/2010 12 11 2010 12 653 520840 4815619 269 40
4:00:53 2/24/2011 2 24 2011 4 641 520566 4815618 270 40
16:00:53 12/17/2010 12 17 2010 16 646 520820 4815619 269 40
10:00:47 1/5/2013 1 5 2013 10 657 520459 4815618 270 40
10:00:53 1/11/2011 1 11 2011 10 653 520922 4815619 269 40
4:00:42 3/9/2014 3 9 2014 4 909 521151 4815620 269 40
0:00:06 3/25/2012 3 25 2012 0 673 520863 4815619 269 40
8:00:54 3/7/2009 3 7 2009 8 635 520615 4815619 270 40
0:01:24 1/31/2013 1 31 2013 0 671 519591 4815616 273 40
14:00:55 4/5/2010 4 5 2010 14 656 520217 4815618 271 40
22:00:20 3/10/2009 3 10 2009 22 635 520822 4815619 269 40
22:00:56 3/21/2011 3 21 2011 22 641 521092 4815620 269 40
4:00:42 12/11/2010 12 11 2010 4 801 521231 4815621 268 40
2:00:56 3/11/2013 3 11 2013 2 671 520788 4815619 270 40
14:00:45 11/21/2010 11 21 2010 14 639 520066 4815617 271 40
14:00:26 1/9/2010 1 9 2010 14 646 520752 4815620 270 40



16:00:54 4/7/2010 4 7 2010 16 656 520829 4815620 269 40
2:00:54 2/20/2011 2 20 2011 2 641 521202 4815621 269 40
4:00:42 3/8/2014 3 8 2014 4 909 520914 4815620 269 40
8:00:21 3/2/2009 3 2 2009 8 634 520531 4815619 270 40
8:00:26 2/8/2013 2 8 2013 8 671 520629 4815620 270 40
10:00:41 4/16/2008 4 16 2008 10 632 520421 4815619 270 40
18:00:47 3/31/2014 3 31 2014 18 679 521155 4815621 269 40
12:00:23 3/22/2012 3 22 2012 12 657 520455 4815619 270 40
22:00:41 2/19/2011 2 19 2011 22 641 521200 4815621 269 40
14:00:54 1/10/2012 1 10 2012 14 657 520345 4815619 271 40
2:00:47 1/24/2013 1 24 2013 2 663 521138 4815621 269 40
14:00:48 4/8/2010 4 8 2010 14 657 520831 4815620 269 40
4:00:54 2/19/2013 2 19 2013 4 671 519798 4815617 272 40
22:00:45 2/5/2009 2 5 2009 22 635 520566 4815620 270 40
16:00:41 3/31/2014 3 31 2014 16 917 520908 4815621 269 40
6:00:20 4/16/2008 4 16 2008 6 634 520928 4815621 269 40
8:00:30 3/7/2009 3 7 2009 8 634 520579 4815620 270 40
12:00:43 4/11/2013 4 11 2013 12 671 520338 4815619 271 40
16:00:54 3/12/2011 3 12 2011 16 641 520889 4815621 269 40
4:00:48 1/31/2013 1 31 2013 4 671 519594 4815617 273 40
18:36:11 1/14/2013 1 14 2013 18 641 519670 4815617 272 40
2:00:54 3/14/2013 3 14 2013 2 679 520850 4815621 269 40
6:00:44 3/2/2009 3 2 2009 6 634 520532 4815620 270 40
16:01:23 3/30/2010 3 30 2010 16 641 521940 4815625 267 40
20:00:11 1/16/2012 1 16 2012 20 657 519996 4815619 272 40
4:00:41 11/16/2011 11 16 2011 4 658 521535 4815624 268 40
18:00:53 12/17/2013 12 17 2013 18 658 519602 4815618 273 40
6:00:54 2/19/2013 2 19 2013 6 671 519800 4815618 272 40
18:01:12 1/30/2009 1 30 2009 18 634 520282 4815620 271 40
22:00:25 3/24/2009 3 24 2009 22 641 521061 4815622 269 40
22:00:47 3/29/2010 3 29 2010 22 655 521929 4815625 267 40
2:00:48 3/19/2013 3 19 2013 2 658 520875 4815622 269 40
18:00:53 3/5/2012 3 5 2012 18 641 521089 4815622 269 40
0:00:53 2/20/2011 2 20 2011 0 641 521206 4815623 269 40
18:00:24 3/18/2009 3 18 2009 18 635 520746 4815622 270 40
16:00:43 2/16/2013 2 16 2013 16 671 520769 4815622 270 40
4:00:55 2/20/2011 2 20 2011 4 641 521201 4815623 269 40
18:00:56 2/21/2014 2 21 2014 18 679 521368 4815624 268 40
2:00:24 4/16/2009 4 16 2009 2 634 521835 4815625 267 40
6:00:24 11/24/2010 11 24 2010 6 640 520813 4815622 270 40
6:01:11 12/17/2012 12 17 2012 6 674 521795 4815625 267 40
10:00:43 4/24/2010 4 24 2010 10 656 520488 4815621 270 40
14:00:23 11/21/2010 11 21 2010 14 650 519984 4815620 272 40
2:01:21 3/24/2012 3 24 2012 2 672 520509 4815622 270 40
4:00:53 3/14/2013 3 14 2013 4 679 520850 4815623 269 40
18:00:53 3/24/2011 3 24 2011 18 653 520767 4815623 270 40
12:00:27 4/19/2010 4 19 2010 12 657 520075 4815621 271 40
22:00:31 2/13/2011 2 13 2011 22 647 520759 4815623 270 40
6:00:26 1/31/2009 1 31 2009 6 634 520288 4815621 271 40
0:00:55 3/14/2011 3 14 2011 0 641 521088 4815624 269 40
2:01:12 3/16/2013 3 16 2013 2 679 521195 4815625 269 40
0:40:54 1/16/2013 1 16 2013 0 641 519396 4815619 273 40
22:01:13 3/30/2010 3 30 2010 22 654 521931 4815627 267 40
6:00:56 12/11/2010 12 11 2010 6 801 521224 4815625 268 40



6:00:42 3/14/2012 3 14 2012 6 658 521945 4815627 267 40
22:00:49 1/2/2009 1 2 2009 22 635 520612 4815623 270 40
2:00:32 2/18/2013 2 18 2013 2 671 520754 4815624 270 40
10:00:33 4/27/2014 4 27 2014 10 907 520825 4815624 269 40
22:00:43 1/30/2013 1 30 2013 22 671 519612 4815620 272 40
2:00:42 2/7/2010 2 7 2010 2 641 519767 4815621 272 40
12:00:49 4/13/2012 4 13 2012 12 657 520180 4815622 271 40
14:00:44 3/5/2010 3 5 2010 14 641 521204 4815625 269 40
6:00:48 11/21/2010 11 21 2010 6 640 520769 4815624 270 40
0:00:54 2/6/2009 2 6 2009 0 635 520563 4815623 270 40
2:00:48 3/28/2009 3 28 2009 2 637 521297 4815626 268 40
8:00:53 4/16/2009 4 16 2009 8 639 520796 4815624 270 40
6:00:39 12/19/2012 12 19 2012 6 674 520830 4815625 269 40
20:00:23 3/7/2014 3 7 2014 20 914 520870 4815625 269 40
10:00:21 4/11/2012 4 11 2012 10 657 519836 4815622 272 40
2:00:30 1/31/2009 1 31 2009 2 634 520286 4815623 271 40
16:00:44 1/9/2010 1 9 2010 16 646 520749 4815625 270 40
0:00:23 3/17/2013 3 17 2013 0 658 521566 4815627 268 40
6:00:41 3/28/2009 3 28 2009 6 637 521295 4815627 268 40
12:00:42 4/13/2011 4 13 2011 12 641 519974 4815623 272 40
4:00:53 1/31/2009 1 31 2009 4 634 520282 4815623 271 40
8:00:56 12/19/2012 12 19 2012 8 674 520830 4815625 269 40
4:00:41 3/2/2009 3 2 2009 4 634 520534 4815624 270 40
2:00:13 1/30/2009 1 30 2009 2 635 520356 4815624 271 40
20:00:20 1/30/2013 1 30 2013 20 671 519610 4815622 272 40
2:00:48 1/26/2010 1 26 2010 2 646 521167 4815627 269 40
2:01:11 3/30/2012 3 30 2012 2 677 521937 4815629 267 40
0:00:53 1/31/2009 1 31 2009 0 634 520277 4815624 271 40
6:00:48 1/16/2013 1 16 2013 6 658 519655 4815623 272 40
6:00:56 3/8/2014 3 8 2014 6 909 520911 4815627 269 40
10:00:41 4/16/2008 4 16 2008 10 634 520841 4815627 269 40
16:01:26 3/31/2013 3 31 2013 16 657 520322 4815625 271 40
8:00:14 12/12/2010 12 12 2010 8 801 520864 4815627 269 40
14:00:56 2/22/2014 2 22 2014 14 909 520310 4815625 271 40
4:00:48 12/17/2012 12 17 2012 4 674 521787 4815630 267 40
22:00:53 4/24/2012 4 24 2012 22 657 521416 4815629 268 40
18:01:14 12/28/2010 12 28 2010 18 655 519931 4815624 272 40
18:00:53 2/7/2010 2 7 2010 18 641 519906 4815624 272 40
22:00:21 2/2/2013 2 2 2013 22 671 519787 4815624 272 40
22:00:53 3/7/2014 3 7 2014 22 914 520860 4815627 269 40
8:00:38 12/20/2010 12 20 2010 8 655 521168 4815628 269 40
12:00:48 4/21/2012 4 21 2012 12 657 520118 4815625 271 40
22:00:55 2/20/2011 2 20 2011 22 641 521114 4815628 269 40
8:00:41 12/27/2011 12 27 2011 8 657 520107 4815625 271 40
18:00:54 2/16/2010 2 16 2010 18 641 520975 4815628 269 40
18:00:25 2/9/2013 2 9 2013 18 658 520171 4815626 271 40
4:00:44 1/3/2009 1 3 2009 4 635 520573 4815627 270 40
10:00:42 4/4/2010 4 4 2010 10 654 520830 4815628 269 40
8:00:54 3/26/2011 3 26 2011 8 650 520799 4815628 270 40
18:01:18 2/20/2014 2 20 2014 18 679 520735 4815628 270 40
4:00:50 3/11/2014 3 11 2014 4 909 520966 4815629 269 40
14:00:23 3/26/2009 3 26 2009 14 643 520873 4815629 269 40
14:00:43 2/10/2010 2 10 2010 14 641 520309 4815627 271 40
18:00:54 12/7/2010 12 7 2010 18 653 520924 4815629 269 40



22:00:50 3/27/2008 3 27 2008 22 637 520727 4815628 270 40
6:00:42 1/3/2009 1 3 2009 6 635 520572 4815628 270 40
6:00:44 3/18/2011 3 18 2011 6 659 520801 4815629 270 40
14:00:59 4/10/2012 4 10 2012 14 665 520076 4815627 271 40
12:00:43 2/10/2010 2 10 2010 12 641 520319 4815628 271 40
0:00:31 3/28/2009 3 28 2009 0 637 521293 4815631 268 40
4:00:56 3/21/2009 3 21 2009 4 641 521183 4815630 269 40
12:00:52 2/26/2010 2 26 2010 12 641 521068 4815630 269 40
16:00:53 1/16/2011 1 16 2011 16 653 520691 4815629 270 40
12:00:59 3/23/2012 3 23 2012 12 675 519952 4815627 272 40
4:00:54 3/29/2011 3 29 2011 4 653 521216 4815631 268 40
18:00:27 2/28/2011 2 28 2011 18 654 521157 4815631 269 40
18:00:44 1/4/2010 1 4 2010 18 646 520793 4815630 270 40
18:00:57 3/23/2011 3 23 2011 18 641 520943 4815630 269 40
18:00:42 2/20/2011 2 20 2011 18 641 521160 4815631 269 40
2:00:42 3/27/2011 3 27 2011 2 650 521708 4815633 267 40
14:00:42 4/11/2013 4 11 2013 14 671 520334 4815628 271 40
4:00:53 3/28/2009 3 28 2009 4 637 521296 4815631 268 40
0:00:24 1/3/2009 1 3 2009 0 635 520610 4815629 270 40
2:00:47 2/19/2013 2 19 2013 2 671 519798 4815627 272 40
2:00:44 12/5/2013 12 5 2013 2 658 520763 4815630 270 40
16:00:50 1/19/2012 1 19 2012 16 658 520502 4815629 270 40
2:00:54 4/2/2012 4 2 2012 2 665 521750 4815633 267 40
10:00:45 2/16/2011 2 16 2011 10 653 520779 4815630 270 40
22:00:23 1/8/2009 1 8 2009 22 632 521231 4815632 268 40
8:00:27 3/1/2009 3 1 2009 8 634 520731 4815630 270 40
4:00:48 4/1/2011 4 1 2011 4 661 521551 4815633 268 40
0:00:25 12/7/2013 12 7 2013 0 908 520788 4815630 270 40
22:00:53 1/16/2013 1 16 2013 22 675 520655 4815630 270 40
14:00:50 2/16/2013 2 16 2013 14 658 520452 4815629 270 40
16:01:24 2/5/2013 2 5 2013 16 671 521186 4815632 269 40
18:00:54 2/5/2009 2 5 2009 18 635 520543 4815630 270 40
6:00:48 3/18/2011 3 18 2011 6 653 520770 4815631 270 40
14:00:56 2/7/2013 2 7 2013 14 671 520759 4815631 270 40
4:00:53 1/24/2013 1 24 2013 4 663 521176 4815632 269 40
18:00:36 1/2/2009 1 2 2009 18 635 520609 4815630 270 40
14:00:48 2/10/2013 2 10 2013 14 658 520953 4815631 269 40
18:00:47 3/24/2011 3 24 2011 18 657 520778 4815631 270 40
0:00:52 1/30/2009 1 30 2009 0 635 520291 4815629 271 40
10:00:57 12/20/2010 12 20 2010 10 646 520889 4815631 269 40
8:00:53 1/11/2011 1 11 2011 8 653 520824 4815631 269 40
18:28:56 1/1/2014 1 1 2014 18 657 519663 4815628 272 40
0:00:18 3/2/2009 3 2 2009 0 634 520508 4815631 270 40
2:00:49 3/16/2013 3 16 2013 2 677 521110 4815633 269 40
4:00:47 3/18/2011 3 18 2011 4 659 520797 4815632 270 40
6:00:41 3/21/2009 3 21 2009 6 641 521184 4815633 269 40
12:00:48 3/24/2012 3 24 2012 12 674 519986 4815630 272 40
12:00:26 4/10/2012 4 10 2012 12 665 520076 4815630 271 40
18:00:44 4/12/2008 4 12 2008 18 634 521129 4815633 269 40
6:00:53 1/11/2011 1 11 2011 6 653 520821 4815632 269 40
22:00:42 3/26/2009 3 26 2009 22 643 521154 4815633 269 40
8:00:47 3/13/2009 3 13 2009 8 641 520485 4815631 270 40
14:00:53 2/11/2014 2 11 2014 14 914 520648 4815632 270 40
8:00:42 4/10/2010 4 10 2010 8 656 520795 4815633 270 40



6:00:53 12/30/2013 12 30 2013 6 914 519462 4815629 273 40
18:00:53 2/20/2014 2 20 2014 18 671 520649 4815633 270 40
10:00:43 1/18/2012 1 18 2012 10 658 520480 4815632 270 40
20:00:49 2/2/2013 2 2 2013 20 671 519798 4815630 272 40
18:00:54 2/19/2013 2 19 2013 18 665 520386 4815632 271 40
22:00:54 2/14/2011 2 14 2011 22 647 521091 4815635 269 40
2:00:48 1/14/2013 1 14 2013 2 657 519788 4815631 272 40
4:00:47 3/1/2009 3 1 2009 4 634 520727 4815633 270 40
13:30:47 4/16/2014 4 16 2014 13 657 520327 4815632 271 40
18:00:53 1/30/2013 1 30 2013 18 675 519794 4815631 272 40
18:00:42 1/24/2011 1 24 2011 18 653 519763 4815631 272 40
8:00:23 11/20/2011 11 20 2011 8 665 520280 4815632 271 40
0:00:49 1/9/2009 1 9 2009 0 632 521276 4815636 268 40
0:00:56 2/3/2013 2 3 2013 0 671 519801 4815631 272 40
0:00:24 2/19/2013 2 19 2013 0 671 519798 4815631 272 40
18:00:42 3/27/2012 3 27 2012 18 679 520320 4815633 271      40
16:00:49        1/16/2012       1       16      2012    16      658     520380  4815633 271     40
18:00:48        2/9/2013        2       9       2013    18      671     520565  4815634 270     40
2:00:24 2/3/2013        2       3       2013    2       671     519798  4815632 272     40
18:00:23        3/21/2011       3       21      2011    18      653     521003  4815636 269     40
4:00:42 4/17/2011       4       17      2011    4       647     521910  4815639 267     40
6:00:54 2/3/2013        2       3       2013    6       671     519799  4815632 272     40
18:01:11        4/14/2013       4       14      2013    18      671     520972  4815636 269     40
6:00:58 12/22/2010      12      22      2010    6       647     521164  4815637 269     40
4:00:42 2/3/2013        2       3       2013    4       671     519802  4815633 272     40
22:00:42        3/11/2013       3       11      2013    22      658     520524  4815635 270     40
18:00:55        2/20/2014       2       20      2014    18      916     520714  4815636 270     40
18:01:15        2/26/2009       2       26      2009    18      635     520897  4815636 269     40
6:00:50 4/17/2011       4       17      2011    6       647     521912  4815640 267     40
10:00:42        2/7/2013        2       7       2013    10      658     520838  4815636 269     40
0:00:32 3/12/2013       3       12      2013    0       658     520523  4815635 270     40
6:00:42 2/18/2013       2       18      2013    6       671     520706  4815636 270     40
18:00:23        3/14/2009       3       14      2009    18      635     520650  4815636 270     40
14:00:26        2/15/2013       2       15      2013    14      658     520371  4815635 271     40
4:00:53 3/18/2011       3       18      2011    4       653     520766  4815636 270     40
16:00:43        1/24/2013       1       24      2013    16      663     520876  4815637 269     40
8:00:44 1/22/2013       1       22      2013    8       665     521017  4815637 269     40
18:00:55        1/24/2011       1       24      2011    18      653     519731  4815633 272     40
18:00:57        12/17/2010      12      17      2010    18      646     521236  4815638 268     40
4:01:02 12/30/2013      12      30      2013    4       914     519446  4815633 273     40
18:00:49        1/13/2013       1       13      2013    18      657     519812  4815634 272     40
18:00:53        1/25/2013       1       25      2013    18      663     520574  4815636 270     40
12:00:53        4/1/2009        4       1       2009    12      639     521093  4815638 269     40
18:00:22        3/14/2011       3       14      2011    18      647     521540  4815640 268     40
22:00:18        3/17/2009       3       17      2009    22      639     520787  4815637 270     40
18:00:54        2/18/2011       2       18      2011    18      653     520931  4815638 269     40
2:00:54 3/25/2012       3       25      2012    2       663     521476  4815640 268     40
12:00:47        3/29/2012       3       29      2012    12      679     520419  4815637 270     40
22:00:54        11/27/2011      11      27      2011    22      655     520653  4815637 270     40
12:00:42        3/10/2009       3       10      2009    12      635     520905  4815638 269     40
6:00:41 3/7/2009        3       7       2009    6       634     520572  4815637 270     40
8:00:52 3/30/2010       3       30      2010    8       641     521974  4815642 267     40
14:01:13        4/20/2010       4       20      2010    14      656     520192  4815636 271     40
16:00:42        12/20/2010      12      20      2010    16      654     520286  4815637 271     40



0:00:47 3/18/2009       3       18      2009    0       639     520800  4815639 270     40
22:00:48        3/27/2011       3       27      2011    22      654     520747  4815639 270     40
4:01:11 2/18/2013       2       18      2013    4       671     520705  4815639 270     40
2:00:34 3/1/2009        3       1       2009    2       634     520717  4815639 270     40
18:00:54        3/1/2009        3       1       2009    18      634     520705  4815639 270     40
12:01:00        4/27/2014       4       27      2014    12      907     520791  4815639 270     40
4:00:53 3/22/2010       3       22      2010    4       650     521468  4815641 268     40
10:00:44        4/25/2008       4       25      2008    10      636     520473  4815638 270     40
18:00:49        2/7/2010        2       7       2010    18      641     519977  4815637 272     40
16:00:44        1/26/2012       1       26      2012    16      663     520516  4815639 270     40
14:00:48        4/12/2010       4       12      2010    14      657     520471  4815639 270     40
6:00:49 3/22/2010       3       22      2010    6       650     521465  4815642 268     40
20:00:57        3/2/2014        3       2       2014    20      914     521161  4815641 269     40
6:00:54 3/1/2009        3       1       2009    6       634     520724  4815640 270     40
22:01:11        4/10/2012       4       10      2012    22      665     521150  4815641 269     40
18:00:54        1/24/2009       1       24      2009    18      634     519703  4815637 272     40
0:00:54 3/22/2011       3       22      2011    0       653     521032  4815641 269     40
8:00:47 4/16/2008       4       16      2008    8       634     520925  4815641 269     40
22:00:54        12/4/2010       12      4       2010    22      641     521151  4815641 269     40
2:01:10 3/22/2010       3       22      2010    2       650     521464  4815642 268     40
8:01:06 2/20/2013       2       20      2013    8       665     520389  4815639 271     40
2:00:49 12/10/2013      12      10      2013    2       658     521154  4815641 269     40
14:01:12        4/15/2010       4       15      2010    14      643     520489  4815640 270     40
4:00:53 2/9/2009        2       9       2009    4       634     520337  4815639 271     40
8:00:33 4/1/2014        4       1       2014    8       914     520749  4815641 270     40
10:00:51        2/10/2010       2       10      2010    10      641     520321  4815639 271     40
16:01:46        2/5/2013        2       5       2013    16      665     521040  4815642 269     40
18:00:22        2/12/2013       2       12      2013    18      658     520937  4815642 269     40
0:01:17 3/3/2014        3       3       2014    0       914     521154  4815642 269     40
8:00:47 3/7/2014        3       7       2014    8       909     520839  4815641 269     40
10:00:53        1/22/2013       1       22      2013    10      663     520712  4815641 270     40
12:00:45        4/18/2010       4       18      2010    12      643     520107  4815640 271     40
6:00:49 4/1/2011        4       1       2011    6       661     521546  4815644 268     40
12:00:21        4/25/2008       4       25      2008    12      636     520471  4815641 270     40
22:00:48        12/4/2010       12      4       2010    22      650     521156  4815643 269     40
18:00:23        3/11/2013       3       11      2013    18      658     520845  4815642 269     40
18:00:48        3/21/2011       3       21      2011    18      641     521368  4815644 268     40
8:00:53 2/9/2009        2       9       2009    8       634     520338  4815641 271     40
22:00:41        3/2/2014        3       2       2014    22      914     521165  4815644 269     40
20:00:27        2/15/2014       2       15      2014    20      671     521208  4815644 269     40
0:00:42 4/6/2009        4       6       2009    0       641     521161  4815644 269     40
20:00:41        3/17/2013       3       17      2013    20      671     521536  4815645 268     40
14:00:48        4/10/2010       4       10      2010    14      657     520117  4815641 271     40
10:01:02        3/4/2011        3       4       2011    10      654     520622  4815643 270     40
16:00:24        4/12/2010       4       12      2010    16      657     520470  4815642 270     40
10:00:53        4/7/2010        4       7       2010    10      656     520922  4815644 269     40
12:01:49        2/11/2014       2       11      2014    12      914     520738  4815643 270     40
12:00:54        1/22/2013       1       22      2013    12      663     520712  4815643 270     40
8:00:48 1/12/2011       1       12      2011    8       653     520501  4815643 270     40
2:00:54 1/17/2010       1       17      2010    2       646     519500  4815640 273     40
4:01:12 4/9/2009        4       9       2009    4       643     521414  4815646 268     40
22:00:47        1/24/2009       1       24      2009    22      634     519701  4815641 272     40
16:01:09        1/28/2013       1       28      2013    16      665     520066  4815642 271     40
0:01:43 3/30/2010       3       30      2010    0       641     521471  4815646 268     40



18:00:41        12/7/2010       12      7       2010    18      653     520605  4815644 270     40
10:00:54        4/21/2012       4       21      2012    10      657     520097  4815642 271     40
16:00:24        3/18/2009       3       18      2009    16      635     520481  4815643 270     40
14:01:20        3/10/2009       3       10      2009    14      635     520907  4815645 269     40
22:00:47        3/1/2009        3       1       2009    22      634     520518  4815644 270     40
18:00:53        3/4/2011        3       4       2011    18      655     520930  4815645 269     40
4:00:54 4/16/2008       4       16      2008    4       634     521015  4815645 269     40
18:00:47        4/9/2011        4       9       2011    18      657     519808  4815642 272     40
11:11:54        2/21/2013       2       21      2013    11      641     520852  4815645 269     40
0:00:54 3/28/2011       3       28      2011    0       654     520743  4815645 270     40
4:00:47 3/28/2011       3       28      2011    4       654     520744  4815645 270     40
4:00:44 2/18/2013       2       18      2013    4       658     520744  4815645 270     40
20:00:49        3/10/2012       3       10      2012    20      657     520904  4815646 269     40
8:00:31 4/4/2010        4       4       2010    8       657     520928  4815646 269     40
18:00:44        1/24/2009       1       24      2009    18      634     519701  4815642 272     40
10:00:41        1/27/2009       1       27      2009    10      634     520702  4815645 270     40
18:00:54        3/17/2009       3       17      2009    18      639     520795  4815645 270     40
6:00:50 4/9/2009        4       9       2009    6       643     521416  4815647 268     40
10:00:54        1/27/2009       1       27      2009    10      635     520626  4815645 270     40
10:00:56        4/4/2010        4       4       2010    10      656     520830  4815646 269     40
0:00:43 3/21/2009       3       21      2009    0       641     521163  4815647 269     40
10:00:53        5/2/2009        5       2       2009    10      639     520560  4815645 270     40
8:00:21 2/19/2010       2       19      2010    8       641     520545  4815645 270     40
18:00:47        3/10/2011       3       10      2011    18      647     521079  4815647 269     40
12:00:24        4/16/2009       4       16      2009    12      634     521133  4815647 269     40
16:01:11        12/22/2010      12      22      2010    16      647     521105  4815647 269     40
8:00:53 12/21/2011      12      21      2011    8       657     521220  4815647 268     40
0:00:54 12/5/2010       12      5       2010    0       641     521150  4815647 269     40
6:00:53 2/7/2013        2       7       2013    6       665     520648  4815646 270     40
6:00:53 3/19/2009       3       19      2009    6       641     520928  4815647 269     40
0:00:41 12/5/2010       12      5       2010    0       650     521154  4815647 269     40
18:00:55        12/5/2010       12      5       2010    18      646     520813  4815646 269     40
14:00:53        2/22/2014       2       22      2014    14      916     520382  4815645 271     40
10:00:53        2/7/2013        2       7       2013    10      665     520718  4815646 270     40
14:01:11        2/6/2013        2       6       2013    14      671     520927  4815647 269     40
16:00:44        2/23/2012       2       23      2012    16      665     519931  4815644 272     40
10:00:47        1/24/2013       1       24      2013    10      663     521207  4815648 269     40
6:00:48 3/28/2011       3       28      2011    6       654     520747  4815647 270     40
22:00:42        2/11/2011       2       11      2011    22      653     520996  4815648 269     40
18:00:55        4/8/2008        4       8       2008    18      634     521331  4815649 268     40
16:00:48        2/8/2013        2       8       2013    16      665     520322  4815646 271     40
4:00:42 12/12/2010      12      12      2010    4       801     520836  4815647 269     40
18:00:53 2/14/2011 2 14 2011 18 647 521095 4815648 269 40
8:00:42 3/18/2009 3 18 2009 8 638 521262 4815649 268 40
18:00:26 1/10/2010 1 10 2010 18 646 521149 4815648 269 40
16:00:44 2/14/2011 2 14 2011 16 653 520902 4815648 269 40
16:00:49 12/18/2010 12 18 2010 16 646 520803 4815648 270 40
18:00:55 1/28/2012 1 28 2012 18 657 519943 4815645 272 40
4:00:41 3/19/2009 3 19 2009 4 641 520928 4815648 269 40
18:00:06 1/8/2009 1 8 2009 18 632 521225 4815649 268 40
10:00:42 4/8/2012 4 8 2012 10 657 520084 4815646 271 40
4:00:26 12/16/2010 12 16 2010 4 650 521231 4815649 268 40
0:00:54 2/8/2010 2 8 2010 0 641 519945 4815646 272 40
14:00:54 11/20/2011 11 20 2011 14 665 520051 4815646 271 40



8:00:54 3/9/2010 3 9 2010 8 641 520765 4815648 270 40
14:00:24 3/26/2012 3 26 2012 14 674 520461 4815648 270 40
18:00:40 3/24/2009 3 24 2009 18 641 520864 4815649 269 40
2:00:54 12/19/2010 12 19 2010 2 646 521458 4815651 268 40
10:00:50 12/11/2010 12 11 2010 10 647 520820 4815649 269 40
4:00:46 4/1/2011 4 1 2011 4 665 521688 4815652 267 40
22:00:50 3/29/2010 3 29 2010 22 639 521900 4815653 267 40
10:00:53 4/23/2012 4 23 2012 10 657 520418 4815648 270 40
11:26:26 4/24/2013 4 24 2013 11 657 520364 4815648 271 40
16:00:53 2/16/2013 2 16 2013 16 665 520489 4815648 270 40
4:00:57 12/19/2010 12 19 2010 4 646 521415 4815651 268 40
12:00:16 4/4/2010 4 4 2010 12 654 520820 4815650 269 40
4:58:25 2/18/2013 2 18 2013 4 641 520792 4815650 270 40
4:00:39 4/9/2012 4 9 2012 4 665 520800 4815650 270 40
6:00:24 2/19/2010 2 19 2010 6 641 520544 4815649 270 40
11:40:26 4/27/2013 4 27 2013 11 657 520233 4815648 271 40
7:43:56 3/21/2014 3 21 2014 7 657 520860 4815650 269 40
6:00:42 3/18/2009 3 18 2009 6 639 520810 4815650 270 40
8:00:53 4/12/2010 4 12 2010 8 656 520822 4815650 269 40
16:00:56 4/13/2008 4 13 2008 16 634 520796 4815650 270 40
6:00:50 12/16/2010 12 16 2010 6 650 521239 4815651 268 40
12:00:38 1/21/2013 1 21 2013 12 675 520706 4815650 270 40
4:00:24 2/19/2010 2 19 2010 4 641 520545 4815649 270 40
18:00:48 3/26/2009 3 26 2009 18 643 521169 4815651 269 40
4:00:54 1/12/2011 1 12 2011 4 653 520494 4815649 270 40
12:01:24 12/11/2010 12 11 2010 12 647 520820 4815650 269 40
14:00:23 4/21/2010 4 21 2010 14 656 520368 4815649 271 40
14:00:42 12/22/2010 12 22 2010 14 647 520995 4815651 269 40
16:00:41 2/20/2013 2 20 2013 16 658 520391 4815649 271 40
0:00:54 2/24/2009 2 24 2009 0 635 520651 4815650 270 40
4:00:48 3/18/2009 3 18 2009 4 639 520809 4815651 270 40
14:00:43 4/1/2009 4 1 2009 14 639 521091 4815652 269 40
2:00:54 1/12/2011 1 12 2011 2 653 520498 4815650 270 40
8:00:54 2/14/2011 2 14 2011 8 647 520809 4815651 270 40
22:00:43 4/15/2009 4 15 2009 22 634 521821 4815655 267 40
14:00:43 3/26/2008 3 26 2008 14 637 520940 4815652 269 40
22:00:53 1/25/2013 1 25 2013 22 663 520633 4815651 270 40
8:00:53 2/16/2011 2 16 2011 8 647 520822 4815652 269 40
0:00:31 1/26/2010 1 26 2010 0 646 521169 4815653 269 40
2:00:26 1/3/2009 1 3 2009 2 635 520603 4815651 270 40
8:00:47 1/27/2010 1 27 2010 8 647 521415 4815654 268 40
16:00:24 2/15/2013 2 15 2013 16 658 520377 4815651 271 40
2:00:55 3/28/2011 3 28 2011 2 654 520744 4815652 270 40
22:00:49 4/14/2013 4 14 2013 22 671 521227 4815653 268 40
18:00:55 1/11/2011 1 11 2011 18 653 520739 4815652 270 40
4:00:47 1/28/2010 1 28 2010 4 647 521250 4815654 268 40
6:00:56 4/9/2012 4 9 2012 6 665 520794 4815652 270 40
8:00:47 12/11/2010 12 11 2010 8 801 521206 4815654 269 40
10:00:26 12/31/2010 12 31 2010 10 653 520705 4815652 270 40
16:00:48 2/27/2009 2 27 2009 16 634 520302 4815651 271 40
0:00:56 2/7/2013 2 7 2013 0 665 520644 4815653 270 40
10:00:21 1/19/2012 1 19 2012 10 657 520630 4815653 270 40
8:01:06 12/30/2013 12 30 2013 8 914 519510 4815649 273 40
6:00:13 2/9/2009 2 9 2009 6 634 520338 4815652 271 40



16:00:49 3/26/2009 3 26 2009 16 641 521000 4815654 269 40
22:00:46 2/6/2013 2 6 2013 22 665 520645 4815653 270 40
8:01:15 12/16/2010 12 16 2010 8 650 521054 4815654 269 40
18:31:56 1/2/2014 1 2 2014 18 657 519685 4815650 272 40
2:00:31 4/6/2009 4 6 2009 2 641 521164 4815655 269 40
2:01:09 4/14/2011 4 14 2011 2 654 522007 4815657 267 40
4:00:53 12/22/2010 12 22 2010 4 647 521188 4815655 269 40
22:00:23 2/26/2009 2 26 2009 22 635 520904 4815654 269 40
18:00:42 4/9/2011 4 9 2011 18 657 519565 4815650 273 40
6:00:47 2/16/2011 2 16 2011 6 647 520820 4815654 269 40
12:00:42 4/13/2008 4 13 2008 12 634 520793 4815654 270 40
4:00:41 1/16/2013 1 16 2013 4 658 519625 4815651 272 40
4:00:54 12/28/2010 12 28 2010 4 641 521027 4815655 269 40
18:00:55 12/18/2010 12 18 2010 18 646 521221 4815656 268 40
0:00:42 4/15/2013 4 15 2013 0 671 521228 4815656 268 40
18:22:50 3/28/2014 3 28 2014 18 657 520892 4815655 269 40
18:00:48 5/9/2011 5 9 2011 18 665 521118 4815656 269 40
22:00:50 1/10/2010 1 10 2010 22 646 521152 4815656 269 40
10:00:56 1/21/2013 1 21 2013 10 675 520707 4815654 270 40
2:00:23 2/7/2013 2 7 2013 2 665 520642 4815654 270 40
6:00:44 2/18/2013 2 18 2013 6 658 520736 4815655 270 40
2:00:22 2/18/2013 2 18 2013 2 658 520737 4815655 270 40
4:00:49 2/7/2013 2 7 2013 4 665 520647 4815655 270 40
6:00:17 1/12/2011 1 12 2011 6 653 520492 4815654 270 40
20:00:47 1/25/2013 1 25 2013 20 663 520628 4815655 270 40
2:01:15 4/12/2010 4 12 2010 2 643 521574 4815658 268 40
2:00:53 12/16/2010 12 16 2010 2 650 521232 4815657 268 40
22:00:27 3/16/2013 3 16 2013 22 677 521243 4815657 268 40
18:00:48 1/27/2010 1 27 2010 18 647 521178 4815657 269 40
4:00:21 3/19/2013 3 19 2013 4 658 520920 4815656 269 40
6:00:19 1/27/2010 1 27 2010 6 647 521400 4815658 268 40
18:00:53 1/29/2012 1 29 2012 18 657 519938 4815653 272 40
22:00:25 3/26/2011 3 26 2011 22 801 521084 4815657 269 40
14:00:41 4/13/2008 4 13 2008 14 634 520796 4815656 270 40
14:00:42 2/14/2013 2 14 2013 14 658 520579 4815655 270 40
6:00:42 2/7/2011 2 7 2011 6 653 520041 4815654 271 40
18:00:56 4/2/2010 4 2 2010 18 657 520994 4815657 269 40
12:00:42 1/3/2009 1 3 2009 12 635 520684 4815656 270 40
12:00:54 4/16/2010 4 16 2010 12 657 520318 4815655 271 40
0:00:49 4/16/2009 4 16 2009 0 634 521820 4815659 267 40
14:01:44 2/14/2013 2 14 2013 14 671 520656 4815656 270 40
12:00:44 2/14/2013 2 14 2013 12 658 520581 4815656 270 40
12:00:47 3/24/2012 3 24 2012 12 672 520079 4815654 271 40
10:00:54 4/4/2010 4 4 2010 10 657 520911 4815657 269 40
22:01:24 12/17/2010 12 17 2010 22 646 521442 4815659 268 40
18:00:53 2/8/2009 2 8 2009 18 634 520294 4815655 271 40
18:00:48 1/23/2013 1 23 2013 18 663 520463 4815656 270 40
12:00:21 4/24/2010 4 24 2010 12 656 520475 4815656 270 40
16:00:24 4/12/2010 4 12 2010 16 656 520842 4815657 269 40
14:00:55 1/21/2013 1 21 2013 14 675 520704 4815657 270 40
8:00:42 2/18/2013 2 18 2013 8 658 520738 4815657 270 40
18:18:54 2/25/2014 2 25 2014 18 657 519985 4815654 272 40
18:00:47 2/8/2009 2 8 2009 18 634 520309 4815655 271 40
0:18:26 11/29/2013 11 29 2013 0 657 521453 4815659 268 40



0:00:41 1/17/2010 1 17 2010 0 646 519491 4815654 273 40
11:19:41 4/22/2013 4 22 2013 11 657 520416 4815656 270 40
10:00:41 1/4/2011 1 4 2011 10 650 520526 4815657 270 40
14:00:47 4/9/2012 4 9 2012 14 665 520315 4815656 271 40
16:00:53 2/7/2010 2 7 2010 16 647 520155 4815656 271 40
2:00:54 1/5/2011 1 5 2011 2 641 519371 4815654 273 40
8:00:13 1/3/2009 1 3 2009 8 635 520523 4815657 270 40
8:00:12 4/25/2008 4 25 2008 8 636 520457 4815657 270 40
0:00:48 2/9/2009 2 9 2009 0 634 520313 4815657 271 40
10:00:54 1/19/2013 1 19 2013 10 675 520716 4815658 270 40
10:00:54 1/4/2011 1 4 2011 10 654 520553 4815658 270 40
10:00:53 1/4/2011 1 4 2011 10 639 520519 4815658 270 40
8:00:06 3/20/2009 3 20 2009 8 641 520913 4815659 269 40
2:00:42 3/24/2011 3 24 2011 2 641 521242 4815660 268 40
2:00:55 1/28/2010 1 28 2010 2 647 521248 4815660 268 40
0:00:42 4/2/2012 4 2 2012 0 674 521183 4815660 269 40
16:00:53 4/23/2010 4 23 2010 16 643 520825 4815659 269 40
12:00:41 4/4/2010 4 4 2010 12 657 520907 4815659 269 40
16:00:53 2/11/2013 2 11 2013 16 671 520647 4815659 270 40
10:00:54 4/12/2010 4 12 2010 10 656 520814 4815659 269 40
8:00:20 3/19/2009 3 19 2009 8 641 520912 4815660 269 40
0:00:42 1/28/2010 1 28 2010 0 647 521248 4815661 268 40
0:01:24 4/6/2014 4 6 2014 0 679 521670 4815662 267 40
22:00:53 1/11/2011 1 11 2011 22 653 520737 4815660 270 40
16:00:23 12/26/2010 12 26 2010 16 655 520039 4815658 271 40
4:00:54 1/5/2011 1 5 2011 4 641 519386 4815656 273 40
14:00:53 3/27/2012 3 27 2012 14 679 520367 4815659 271 40
1:31:24 2/18/2014 2 18 2014 1 657 521120 4815661 269 40
0:00:53 3/11/2011 3 11 2011 0 654 521093 4815661 269 40
18:00:26 4/7/2010 4 7 2010 18 657 520839 4815661 269 40
1:38:23 2/20/2014 2 20 2014 1 657 520775 4815661 270 40
4:00:54 11/21/2010 11 21 2010 4 640 520810 4815661 270 40
6:00:54 4/13/2010 4 13 2010 6 646 521442 4815663 268 40
19:26:50 2/16/2014 2 16 2014 19 657 520937 4815662 269 40
14:00:47 3/10/2012 3 10 2012 14 657 520690 4815661 270 40
4:00:53 3/24/2011 3 24 2011 4 641 521181 4815662 269 40
2:00:55 3/30/2010 3 30 2010 2 641 521428 4815664 268 40
12:00:25 2/21/2013 2 21 2013 12 658 520855 4815662 269 40
8:01:12 4/24/2010 4 24 2010 8 643 520785 4815662 270 40
10:01:07 1/29/2013 1 29 2013 10 671 520456 4815661 270 40
8:01:00 2/7/2013 2 7 2013 8 665 520645 4815662 270 40
22:00:55 4/1/2012 4 1 2012 22 674 521184 4815663 269 40
16:00:23 1/12/2011 1 12 2011 16 653 520306 4815661 271 40
22:00:48 3/18/2013 3 18 2013 22 663 521125 4815663 269 40
6:29:56 1/13/2013 1 13 2013 6 641 519638 4815659 272 40
0:00:53 1/12/2011 1 12 2011 0 653 520546 4815661 270 40
8:00:44 4/1/2014 4 1 2014 8 917 520761 4815662 270 40
20:01:22 3/29/2014 3 29 2014 20 917 520846 4815662 269 40
8:00:54 3/29/2011 3 29 2011 8 653 520920 4815663 269 40
0:00:48 2/17/2013 2 17 2013 0 671 520886 4815663 269 40
22:00:49 3/12/2012 3 12 2012 22 663 521313 4815664 268 40
16:00:11 1/24/2009 1 24 2009 16 634 519702 4815659 272 40
6:00:54 3/18/2010 3 18 2010 6 656 521482 4815665 268 40
0:00:54 3/11/2014 3 11 2014 0 909 520921 4815663 269 40



14:00:43 4/16/2010 4 16 2010 14 657 520325 4815661 271 40
2:00:54 3/11/2014 3 11 2014 2 909 520921 4815663 269 40
6:00:48 3/19/2013 3 19 2013 6 658 520904 4815663 269 40
8:00:54 4/17/2013 4 17 2013 8 679 520841 4815663 269 40
0:30:41 3/31/2014 3 31 2014 0 657 520838 4815663 269 40
22:00:54 2/16/2013 2 16 2013 22 671 520877 4815663 269 40
12:00:42 1/19/2013 1 19 2013 12 675 520715 4815663 270 40
4:00:58 3/7/2014 3 7 2014 4 909 520890 4815664 269 40
6:00:17 3/24/2011 3 24 2011 6 641 521179 4815665 269 40
18:00:41 4/18/2009 4 18 2009 18 634 520595 4815663 270 40
22:00:50 3/10/2014 3 10 2014 22 909 520919 4815664 269 40
2:00:42 2/9/2009 2 9 2009 2 634 520310 4815662 271 40
10:00:46 1/19/2012 1 19 2012 10 665 520655 4815663 270 40
2:00:48 2/17/2013 2 17 2013 2 671 520862 4815664 269 40
22:00:43 2/8/2009 2 8 2009 22 634 520312 4815663 271 40
18:00:56 3/2/2009 3 2 2009 18 634 520413 4815663 270 40
18:00:26 3/29/2009 3 29 2009 18 640 521156 4815665 269 40
14:00:48 3/24/2012 3 24 2012 14 673 520220 4815663 271 40
12:00:53 1/12/2010 1 12 2010 12 646 520264 4815663 271 40
16:00:54 4/18/2011 4 18 2011 16 657 520801 4815664 270 40
18:00:42 12/18/2010 12 18 2010 18 646 521148 4815666 269 40
8:00:43 2/2/2013 2 2 2013 8 658 521045 4815665 269 40
0:00:39 1/1/2012 1 1 2012 0 658 521488 4815667 268 40
16:00:53 4/16/2009 4 16 2009 16 634 521108 4815666 269 40
12:00:12 3/26/2008 3 26 2008 12 637 520928 4815665 269 40
12:00:53 2/14/2013 2 14 2013 12 671 520671 4815665 270 40
16:00:53 3/27/2012 3 27 2012 16 679 520366 4815664 271 40
20:00:54 2/23/2012 2 23 2012 20 657 519904 4815663 272 40
0:00:41 1/6/2011 1 6 2011 0 655 519473 4815661 273 40
0:00:23 3/31/2012 3 31 2012 0 671 521086 4815666 269 40
12:00:42 12/31/2010 12 31 2010 12 653 520697 4815665 270 40
8:00:54 2/21/2011 2 21 2011 8 647 520892 4815666 269 40
8:00:53 3/27/2011 3 27 2011 8 650 521073 4815666 269 40
6:01:06 11/24/2010 11 24 2010 6 654 520825 4815666 269 40
18:00:53 1/12/2011 1 12 2011 18 653 520284 4815664 271 40
22:00:47 3/10/2011 3 10 2011 22 654 521187 4815667 269 40
10:00:53 4/17/2013 4 17 2013 10 679 520832 4815666 269 40
12:00:41 3/24/2012 3 24 2012 12 658 520104 4815664 271 40
22:00:53 2/13/2011 2 13 2011 22 653 520734 4815666 270 40
18:00:54 12/17/2010 12 17 2010 18 646 521191 4815667 269 40
10:00:54 2/7/2013 2 7 2013 10 671 520850 4815666 269 40
8:01:11 2/10/2009 2 10 2009 8 634 520500 4815665 270 40
14:00:56 3/10/2009 3 10 2009 14 634 520912 4815667 269 40
4:00:53 3/16/2013 3 16 2013 4 677 521113 4815667 269 40
4:00:43 11/24/2010 11 24 2010 4 654 520825 4815666 269 40
22:00:54 1/27/2010 1 27 2010 22 647 521178 4815667 269 40
16:00:41 2/6/2013 2 6 2013 16 671 520939 4815667 269 40
16:00:42 1/20/2012 1 20 2012 16 657 520679 4815666 270 40
6:00:55 1/17/2010 1 17 2010 6 646 519526 4815663 273 40
10:00:31 4/9/2012 4 9 2012 10 657 520089 4815664 271 40
10:00:48 1/12/2012 1 12 2012 10 641 520311 4815665 271 40
0:00:49 3/19/2013 3 19 2013 0 663 521181 4815668 269 40
10:00:55 4/9/2010 4 9 2010 10 652 520918 4815668 269 40
18:00:53 3/26/2009 3 26 2009 18 641 521165 4815669 269 40



22:00:54 2/20/2011 2 20 2011 22 653 521103 4815668 269 40
2:00:44 1/8/2014 1 8 2014 2 658 519490 4815664 273 40
2:00:44 12/12/2010 12 12 2010 2 801 520805 4815668 270 40
2:01:11 3/19/2013 3 19 2013 2 679 521620 4815670 267 40
14:00:23 4/16/2009 4 16 2009 14 634 521090 4815669 269 40
6:00:48 4/1/2011 4 1 2011 6 665 521678 4815671 267 40
0:00:58 4/9/2010 4 9 2010 0 653 521427 4815670 268 40
10:00:55 4/7/2010 4 7 2010 10 643 520928 4815668 269 40
10:00:43 1/19/2013 1 19 2013 10 657 520380 4815667 271 40
4:00:23 4/19/2009 4 19 2009 4 634 521106 4815669 269 40
2:00:49 3/25/2009 3 25 2009 2 643 520824 4815668 269 40
16:00:24 12/16/2010 12 16 2010 16 650 520627 4815668 270 40
6:00:53 3/19/2014 3 19 2014 6 679 521184 4815670 269 40
4:00:53 1/17/2010 1 17 2010 4 646 519528 4815665 273 40
18:00:43 3/30/2012 3 30 2012 18 671 521089 4815670 269 40
18:00:49 4/27/2014 4 27 2014 18 907 521300 4815670 268 40
12:00:47 1/10/2011 1 10 2011 12 653 520824 4815669 269 40
22:00:50 12/10/2010 12 10 2010 22 653 521421 4815671 268 40
18:00:53 3/10/2011 3 10 2011 18 654 521198 4815671 269 40
2:00:56 2/24/2012 2 24 2012 2 657 519906 4815667 272 40
22:00:49 2/15/2011 2 15 2011 22 647 520921 4815670 269 40
8:00:47 3/28/2009 3 28 2009 8 646 520975 4815670 269 40
16:00:41 1/16/2012 1 16 2012 16 657 519994 4815667 272 40
13:17:41 1/16/2014 1 16 2014 13 657 520905 4815670 269 40
4:00:47 3/18/2010 3 18 2010 4 657 521219 4815671 268 40
12:00:47 4/9/2010 4 9 2010 12 652 520918 4815670 269 40
16:00:41 2/26/2010 2 26 2010 16 641 520907 4815670 269 40
4:01:12 3/19/2014 3 19 2014 4 679 521184 4815671 269 40
0:42:26 1/6/2014 1 6 2014 0 657 519608 4815667 272 40
0:00:53 12/16/2010 12 16 2010 0 650 521230 4815672 268 40
4:00:53 2/21/2011 2 21 2011 4 641 520931 4815671 269 40
0:00:54 2/24/2012 2 24 2012 0 657 519904 4815668 272 40
6:20:11 2/26/2014 2 26 2014 6 657 519972 4815668 272 40
2:00:54 1/25/2014 1 25 2014 2 658 519442 4815666 273 40
22:00:44 3/30/2012 3 30 2012 22 671 521075 4815671 269 40
6:00:54 3/23/2011 3 23 2011 6 653 521121 4815672 269 40
0:32:26 1/3/2014 1 3 2014 0 657 519626 4815667 272 40
18:00:54 3/30/2010 3 30 2010 18 650 521572 4815673 268 40
22:01:28 3/13/2011 3 13 2011 22 641 521058 4815672 269 40
16:00:41 3/5/2010 3 5 2010 16 641 521221 4815672 268 40
22:00:39 2/23/2012 2 23 2012 22 657 519910 4815668 272 40
16:00:43 1/2/2009 1 2 2009 16 635 520635 4815671 270 40
16:00:30 3/22/2010 3 22 2010 16 656 521132 4815672 269 40
22:00:42 2/7/2010 2 7 2010 22 641 519869 4815669 272 40
8:00:41 2/21/2011 2 21 2011 8 641 520928 4815672 269 40
18:00:47 1/2/2009 1 2 2009 18 635 520632 4815671 270 40
4:00:54 3/23/2011 3 23 2011 4 653 521117 4815673 269 40
10:54:24 4/15/2013 4 15 2013 10 657 520903 4815672 269 40
0:00:36 2/21/2011 2 21 2011 0 641 520923 4815672 269 40
8:00:55 2/18/2013 2 18 2013 8 665 520881 4815672 269 40
2:00:58 4/15/2012 4 15 2012 2 674 521516 4815674 268 40
18:01:23 1/25/2010 1 25 2010 18 646 521152 4815673 269 40
12:01:26 3/29/2008 3 29 2008 12 631 520645 4815672 270 40
0:00:54 12/19/2010 12 19 2010 0 646 521478 4815675 268 40



12:00:56 3/26/2012 3 26 2012 12 674 520446 4815671 270 40
14:01:01 4/20/2010 4 20 2010 14 643 520268 4815671 271 40
22:00:54 12/18/2010 12 18 2010 22 646 521477 4815675 268 40
6:43:13 1/6/2014 1 6 2014 6 657 519641 4815670 272 40
22:00:12 3/27/2008 3 27 2008 22 631 520680 4815673 270 40
18:00:55 1/27/2009 1 27 2009 18 634 520905 4815673 269 40
2:00:24 4/19/2009 4 19 2009 2 634 521108 4815674 269 40
12:00:54 3/26/2012 3 26 2012 12 665 520370 4815672 271 40
0:00:51 3/18/2010 3 18 2010 0 657 521110 4815675 269 40
6:00:56 3/18/2010 3 18 2010 6 657 521218 4815675 268 40
20:00:44 3/11/2013 3 11 2013 20 658 521116 4815675 269 40
14:00:09 1/2/2009 1 2 2009 14 635 520629 4815673 270 40
6:00:53 2/16/2013 2 16 2013 6 671 521188 4815675 269 40
11:22:25 4/23/2013 4 23 2013 11 657 520818 4815674 269 40
2:00:48 3/26/2012 3 26 2012 2 672 520835 4815674 269 40
8:00:09 4/17/2008 4 17 2008 8 632 520793 4815674 270 40
18:00:54 3/24/2011 3 24 2011 18 657 520712 4815674 270 40
12:00:53 4/15/2012 4 15 2012 12 657 520427 4815673 270 40
16:00:34 2/16/2013 2 16 2013 16 658 520481 4815674 270 40
14:01:07 2/21/2013 2 21 2013 14 671 520942 4815675 269 40
18:00:23 4/13/2008 4 13 2008 18 634 520854 4815675 269 40
18:00:53 2/4/2013 2 4 2013 18 671 521377 4815677 268 40
10:00:43 1/3/2009 1 3 2009 10 635 520672 4815675 270 40
20:00:57 4/14/2013 4 14 2013 20 671 521214 4815676 268 40
8:01:06 1/17/2013 1 17 2013 8 675 521295 4815676 268 40
6:30:26 1/2/2014 1 2 2014 6 657 519666 4815672 272 40
0:00:35 2/16/2011 2 16 2011 0 647 520927 4815675 269 40
22:00:24 3/29/2009 3 29 2009 22 640 520815 4815675 269 40
10:00:53 3/6/2014 3 6 2014 10 909 520801 4815675 270 40
6:35:53 4/1/2014 4 1 2014 6 657 520776 4815675 270 40
8:00:53 1/9/2012 1 9 2012 8 657 520726 4815675 270 40
8:00:51 2/27/2012 2 27 2012 8 657 520946 4815676 269 40
14:00:15 2/27/2009 2 27 2009 14 634 520210 4815674 271 40
6:00:16 2/21/2011 2 21 2011 6 641 520920 4815676 269 40
6:00:53 2/12/2014 2 12 2014 6 671 520622 4815675 270 40
8:00:53 2/12/2014 2 12 2014 8 671 520620 4815675 270 40
0:34:55 4/1/2014 4 1 2014 0 657 520809 4815676 270 40
14:00:48 1/24/2009 1 24 2009 14 634 519738 4815673 272 40
22:00:47 3/29/2010 3 29 2010 22 650 521968 4815680 267 40
8:00:55 2/11/2014 2 11 2014 8 671 520978 4815677 269 40
9:00:44 4/7/2010 4 7 2010 9 801 520947 4815677 269 40
20:00:27 3/19/2014 3 19 2014 20 679 520767 4815676 270 40
4:00:54 4/15/2011 4 15 2011 4 647 521464 4815678 268 40
18:01:50 12/28/2010 12 28 2010 18 655 519840 4815673 272 40
4:00:51 12/27/2011 12 27 2011 4 657 520130 4815674 271 40
22:00:42 12/15/2013 12 15 2013 22 908 521379 4815678 268 40
8:00:50 2/21/2011 2 21 2011 8 653 520877 4815677 269 40
22:00:54 1/16/2010 1 16 2010 22 647 519456 4815673 273 40
10:00:48 5/11/2008 5 11 2008 10 634 520409 4815676 271 40
8:00:56 11/30/2012 11 30 2012 8 670 520395 4815676 271 40
18:01:17 2/20/2013 2 20 2013 18 671 520715 4815677 270 40
22:00:45 3/26/2011 3 26 2011 22 665 521172 4815678 269 40
16:00:41 3/27/2008 3 27 2008 16 632 520921 4815678 269 40
22:00:55 4/5/2014 4 5 2014 22 679 521907 4815681 267 40



0:00:23 2/3/2010 2 3 2010 0 641 520868 4815678 269 40
0:29:23 4/29/2014 4 29 2014 0 657 521133 4815679 269 40
16:00:53 12/20/2010 12 20 2010 16 650 520623 4815677 270 40
14:01:24 1/19/2013 1 19 2013 14 675 520711 4815677 270 40
20:00:54 1/30/2013 1 30 2013 20 675 519780 4815675 272 40
16:00:50 3/14/2009 3 14 2009 16 635 520649 4815677 270 40
2:00:53 12/11/2010 12 11 2010 2 639 521583 4815680 268 40
22:00:43 2/14/2013 2 14 2013 22 658 520709 4815678 270 40
8:00:56 3/10/2012 3 10 2012 8 657 520710 4815678 270 40
16:00:41 2/21/2013 2 21 2013 16 671 520933 4815678 269 40
18:01:17 12/10/2010 12 10 2010 18 653 521421 4815680 268 40
0:01:20 3/7/2014 3 7 2014 0 909 520899 4815679 269 40
12:00:47 3/5/2010 3 5 2010 12 646 520874 4815679 269 40
18:00:55 1/17/2012 1 17 2012 18 641 519961 4815676 272 40
0:00:41 3/30/2009 3 30 2009 0 640 520816 4815679 269 40
14:00:48 12/31/2010 12 31 2010 14 641 520853 4815679 269 40
20:00:41 2/13/2014 2 13 2014 20 671 520641 4815678 270 40
12:01:18 3/28/2012 3 28 2012 12 674 520008 4815676 271 40
0:00:54 12/11/2010 12 11 2010 0 639 521568 4815681 268 40
22:00:41 1/27/2009 1 27 2009 22 634 520903 4815680 269 40
12:00:28 3/22/2012 3 22 2012 12 665 520382 4815678 271 40
2:00:53 3/5/2010 3 5 2010 2 646 521070 4815680 269 40
14:00:54 4/15/2012 4 15 2012 14 657 520428 4815678 270 40
6:01:23 1/9/2012 1 9 2012 6 657 520710 4815679 270 40
20:00:53 3/28/2014 3 28 2014 20 917 521426 4815682 268 40
16:00:53 3/29/2008 3 29 2008 16 631 520713 4815679 270 40
14:00:47 3/29/2008 3 29 2008 14 631 520632 4815679 270 40
4:00:50 2/16/2011 2 16 2011 4 647 520866 4815680 269 40
18:01:17 2/6/2013 2 6 2013 18 665 520666 4815680 270 40
18:00:47 2/15/2011 2 15 2011 18 647 520923 4815680 269 40
18:00:54 3/22/2009 3 22 2009 18 641 520717 4815680 270 40
18:11:25 12/27/2013 12 27 2013 18 657 519685 4815677 272 40
20:00:47 3/10/2014 3 10 2014 20 909 520904 4815680 269 40
2:00:36 3/18/2011 3 18 2011 2 653 520890 4815680 269 40
18:00:54 1/18/2011 1 18 2011 18 655 520399 4815679 271 40
16:00:47 4/30/2011 4 30 2011 16 657 520730 4815680 270 40
18:00:47 4/12/2009 4 12 2009 18 634 520832 4815681 269 40
4:00:47 3/14/2013 3 14 2013 4 677 520819 4815681 269 40
2:00:50 3/16/2013 3 16 2013 2 658 521098 4815682 269 40
14:00:48 4/21/2010 4 21 2010 14 643 520370 4815679 271 40
2:00:54 3/7/2014 3 7 2014 2 909 520906 4815681 269 40
18:00:51 2/2/2010 2 2 2010 18 641 520757 4815681 270 40
22:00:54 2/13/2014 2 13 2014 22 671 520639 4815680 270 40
8:00:53 3/1/2014 3 1 2014 8 914 521122 4815682 269 40
16:00:22 1/26/2011 1 26 2011 16 653 520005 4815679 272 40
10:00:54 1/26/2011 1 26 2011 10 653 520707 4815681 270 40
22:00:42 3/17/2010 3 17 2010 22 657 521112 4815682 269 40
2:01:24 2/17/2013 2 17 2013 2 665 520902 4815681 269 40
16:00:44 2/23/2014 2 23 2014 16 909 520443 4815680 270 40
12:00:53 4/22/2012 4 22 2012 12 657 520150 4815679 271 40
12:00:54 12/31/2010 12 31 2010 12 641 520858 4815682 269 40
12:00:52 2/9/2009 2 9 2009 12 634 520495 4815681 270 40
0:00:42 2/15/2013 2 15 2013 0 658 520709 4815681 270 40
12:01:15 12/11/2010 12 11 2010 12 801 521068 4815682 269 40



16:56:56 2/17/2013 2 17 2013 16 641 520484 4815681 270 40
20:00:47 2/16/2013 2 16 2013 20 665 520891 4815682 269 40
22:00:53 2/16/2013 2 16 2013 22 665 520891 4815682 269 40
22:01:58 2/20/2011 2 20 2011 22 647 521110 4815683 269 40
0:00:42 2/17/2013 2 17 2013 0 665 520904 4815683 269 40
22:00:53 1/25/2010 1 25 2010 22 646 521152 4815683 269 40
10:00:13 2/14/2010 2 14 2010 10 641 520872 4815683 269 40
14:00:54 2/9/2009 2 9 2009 14 634 520495 4815682 270 40
4:00:49 4/6/2009 4 6 2009 4 641 521142 4815684 269 40
18:00:54 3/21/2011 3 21 2011 18 653 520993 4815683 269 40
6:00:42 4/6/2009 4 6 2009 6 641 521142 4815684 269 40
16:00:44 2/25/2014 2 25 2014 16 671 520171 4815681 271 40
6:00:54 4/15/2011 4 15 2011 6 647 521464 4815685 268 40
8:00:29 11/22/2011 11 22 2011 8 662 521835 4815686 267 40
16:00:54 2/28/2011 2 28 2011 16 657 520497 4815682 270 40
22:00:54 3/6/2014 3 6 2014 22 909 520906 4815683 269 40
22:00:14 3/18/2009 3 18 2009 22 641 521166 4815684 269 40
18:00:53 12/11/2010 12 11 2010 18 801 520825 4815683 269 40
6:00:53 3/7/2014 3 7 2014 6 909 520893 4815683 269 40
16:00:42 3/18/2011 3 18 2011 16 659 520690 4815683 270 40
18:00:53 3/29/2010 3 29 2010 18 639 521980 4815687 267 40
20:00:47 2/16/2013 2 16 2013 20 671 520872 4815684 269 40
10:00:54 1/10/2010 1 10 2010 10 646 520897 4815684 269 40
0:00:53 4/2/2009 4 2 2009 0 643 521309 4815685 268 40
10:00:10 4/20/2009 4 20 2009 10 639 520284 4815682 271 40
18:00:54 2/11/2014 2 11 2014 18 914 520447 4815683 270 40
12:00:32 1/24/2009 1 24 2009 12 634 519742 4815681 272 40
8:00:53 11/30/2012 11 30 2012 8 675 520405 4815683 271 40
18:00:50 3/26/2009 3 26 2009 18 643 521144 4815685 269 40
8:00:54 4/7/2010 4 7 2010 8 657 520908 4815685 269 40
22:00:56 2/18/2011 2 18 2011 22 641 520938 4815685 269 40
10:00:47 3/31/2014 3 31 2014 10 914 520613 4815684 270 40
22:00:47 3/21/2011 3 21 2011 22 653 520992 4815685 269 40
20:00:36 2/14/2013 2 14 2013 20 658 520684 4815684 270 40
0:00:54 4/27/2014 4 27 2014 0 907 521126 4815686 269 40
0:00:53 3/18/2011 3 18 2011 0 653 520897 4815685 269 40
2:00:56 3/4/2009 3 4 2009 2 634 520728 4815685 270 40
0:19:26 2/26/2014 2 26 2014 0 657 519967 4815683 272 40
0:00:24 1/16/2013 1 16 2013 0 658 519677 4815682 272 40
4:00:54 1/28/2013 1 28 2013 4 658 519604 4815682 273 40
11:05:18 4/18/2013 4 18 2013 11 657 520377 4815684 271 40
12:00:42 1/10/2010 1 10 2010 12 646 520888 4815686 269 40
4:00:44 12/7/2013 12 7 2013 4 908 520820 4815686 269 40
14:00:54 3/25/2012 3 25 2012 14 674 520096 4815684 271 40
2:01:12 3/14/2013 3 14 2013 2 677 520833 4815686 269 40
18:00:54 3/10/2009 3 10 2009 18 634 521033 4815687 269 40
12:00:47 4/15/2012 4 15 2012 12 674 520331 4815685 271 40
10:00:56 4/7/2010 4 7 2010 10 657 520910 4815686 269 40
2:00:53 4/2/2012 4 2 2012 2 672 521878 4815689 267 40
4:00:25 2/24/2012 2 24 2012 4 657 519893 4815684 272 40
20:00:49 3/30/2012 3 30 2012 20 657 520852 4815687 269 40
18:00:21 3/17/2011 3 17 2011 18 659 521226 4815688 268 40
6:00:53 3/14/2013 3 14 2013 6 677 520833 4815687 269 40
18:00:47 2/3/2009 2 3 2009 18 635 520377 4815686 271 40



12:00:54 4/11/2008 4 11 2008 12 634 520904 4815687 269 40
2:01:12 5/9/2008 5 9 2008 2 634 520925 4815687 269 40
22:01:12 12/15/2010 12 15 2010 22 650 521221 4815688 268 40
18:00:41 3/23/2011 3 23 2011 18 641 521287 4815689 268 40
22:00:47 3/15/2013 3 15 2013 22 658 520895 4815688 269 40
12:00:54 4/8/2012 4 8 2012 12 657 520099 4815685 271 40
12:00:54 4/21/2010 4 21 2010 12 643 520379 4815686 271 40
8:00:53 3/19/2011 3 19 2011 8 647 520952 4815688 269 40
22:00:41 1/15/2013 1 15 2013 22 658 519722 4815684 272 40
12:00:24 1/2/2009 1 2 2009 12 635 520628 4815687 270 40
4:00:48 1/14/2013 1 14 2013 4 675 521159 4815689 269 40
20:01:00 1/16/2013 1 16 2013 20 675 520587 4815687 270 40
18:00:32 3/3/2011 3 3 2011 18 653 521370 4815690 268 40
18:00:42 3/18/2011 3 18 2011 18 659 520721 4815688 270 40
17:08:56 2/20/2013 2 20 2013 17 641 520103 4815686 271 40
0:00:40 2/4/2009 2 4 2009 0 635 520380 4815687 271 40
10:00:55 12/11/2010 12 11 2010 10 801 521071 4815689 269 40
22:00:54 3/17/2011 3 17 2011 22 653 520889 4815689 269 40
14:00:43 4/15/2010 4 15 2010 14 657 520463 4815688 270 40
0:00:53 2/14/2014 2 14 2014 0 671 520635 4815688 270 40
14:00:53 4/11/2008 4 11 2008 14 634 520907 4815689 269 40
8:00:56 1/25/2010 1 25 2010 8 647 521413 4815691 268 40
16:00:41 2/10/2013 2 10 2013 16 658 520931 4815690 269 40
0:02:20 12/4/2009 12 4 2009 0 638 520884 4815690 269 40
2:00:53 12/5/2010 12 5 2010 2 650 521615 4815692 267 40
2:00:53 1/21/2012 1 21 2012 2 657 519936 4815687 272 40
12:00:09 4/10/2010 4 10 2010 12 656 520473 4815689 270 40
14:00:39 4/7/2010 4 7 2010 14 657 520722 4815690 270 40
10:00:51 4/14/2012 4 14 2012 10 672 520378 4815689 271 40
20:00:47 3/30/2014 3 30 2014 20 914 520818 4815690 269 40
18:00:18 3/4/2011 3 4 2011 18 655 520851 4815690 269 40
16:00:47 2/1/2011 2 1 2011 16 653 521056 4815691 269 40
13:01:50 4/8/2014 4 8 2014 13 657 520554 4815690 270 40
2:00:53 2/16/2011 2 16 2011 2 647 520929 4815691 269 40
22:00:56 3/30/2014 3 30 2014 22 914 520822 4815691 269 40
18:00:53 3/24/2011 3 24 2011 18 653 520705 4815690 270 40
14:01:01 2/25/2014 2 25 2014 14 909 520160 4815689 271 40
11:39:29 2/28/2013 2 28 2013 11 641 520922 4815691 269 40
14:00:54 12/31/2010 12 31 2010 14 653 520603 4815690 270 40
6:00:41 1/14/2013 1 14 2013 6 675 521171 4815692 269 40
22:01:42 3/10/2011 3 10 2011 22 647 521056 4815692 269 40
22:00:39 4/24/2009 4 24 2009 22 639 521060 4815692 269 40
18:01:16 3/30/2012 3 30 2012 18 673 521582 4815694 268 40
6:00:56 1/13/2013 1 13 2013 6 675 521630 4815694 267 40
10:00:47 4/22/2012 4 22 2012 10 657 520135 4815689 271 40
16:00:42 2/4/2013 2 4 2013 16 658 521173 4815693 269 40
4:00:20 3/25/2011 3 25 2011 4 653 521897 4815695 267 40
20:00:42 1/15/2013 1 15 2013 20 658 519723 4815688 272 40
22:00:53 3/4/2011 3 4 2011 22 641 521349 4815693 268 40
18:01:41 2/5/2013 2 5 2013 18 671 521271 4815693 268 40
2:00:23 3/18/2010 3 18 2010 2 657 521231 4815693 268 40
12:00:24 3/10/2009 3 10 2009 12 634 520893 4815692 269 40
16:00:54 3/29/2012 3 29 2012 16 674 521152 4815693 269 40
18:00:43 3/27/2011 3 27 2011 18 801 521162 4815693 269 40



8:00:56 4/28/2014 4 28 2014 8 908 520733 4815692 270 40
2:00:47 1/14/2013 1 14 2013 2 675 521167 4815693 269 40
4:00:57 12/25/2011 12 25 2011 4 657 520473 4815691 270 40
16:00:44 2/1/2013 2 1 2013 16 658 520938 4815693 269 40
14:00:18 4/16/2013 4 16 2013 14 679 521167 4815693 269 40
18:00:48 2/23/2009 2 23 2009 18 635 520702 4815692 270 40
14:00:54 4/5/2010 4 5 2010 14 657 520140 4815690 271 40
22:00:31 3/27/2009 3 27 2009 22 639 521318 4815694 268 40
18:00:48 3/26/2011 3 26 2011 18 665 521176 4815693 269 40
16:00:41 4/11/2008 4 11 2008 16 634 520921 4815693 269 40
18:00:53 4/1/2009 4 1 2009 18 643 521372 4815694 268 40
20:00:49 3/16/2013 3 16 2013 20 677 521305 4815694 268 40
8:00:53 2/2/2013 2 2 2013 8 675 520836 4815693 269 40
8:00:53 1/31/2010 1 31 2010 8 647 519384 4815689 273 40
18:00:43 3/30/2012 3 30 2012 18 681 520849 4815693 269 40
2:00:54 2/6/2013 2 6 2013 2 657 521512 4815695 268 40
12:00:42 4/7/2010 4 7 2010 12 657 520720 4815693 270 40
18:00:27 4/2/2010 4 2 2010 18 657 521138 4815694 269 40
8:00:53 3/23/2011 3 23 2011 8 653 520912 4815694 269 40
2:00:44 1/16/2013 1 16 2013 2 658 519666 4815690 272 40
0:00:54 3/28/2009 3 28 2009 0 639 521317 4815695 268 40
0:00:54 2/10/2013 2 10 2013 0 671 520358 4815692 271 40
22:00:30 3/16/2009 3 16 2009 22 641 520740 4815694 270 40
8:01:18 1/14/2013 1 14 2013 8 675 521161 4815695 269 40
10:01:54 1/28/2012 1 28 2012 10 641 520727 4815694 270 40
18:00:53 3/11/2009 3 11 2009 18 641 520527 4815693 270 40
6:00:54 1/25/2010 1 25 2010 6 647 521410 4815696 268 40
10:00:42 12/24/2011 12 24 2011 10 657 520914 4815695 269 40
0:01:52 2/19/2011 2 19 2011 0 641 520948 4815695 269 40
18:00:41 1/28/2013 1 28 2013 18 665 520020 4815692 271 40
12:00:41 3/22/2010 3 22 2010 12 656 520885 4815695 269 40
18:00:39 3/29/2009 3 29 2009 18 637 521435 4815697 268 40
12:00:20 4/19/2010 4 19 2010 12 643 520127 4815693 271 40
0:00:54 4/2/2009 4 2 2009 0 639 521318 4815697 268 40
4:00:54 3/28/2009 3 28 2009 4 639 521321 4815697 268 40
18:00:24 2/22/2009 2 22 2009 18 635 520938 4815696 269 40
10:10:53 4/3/2013 4 3 2013 10 657 520106 4815693 271 40
8:00:54 3/18/2010 3 18 2010 8 656 521113 4815697 269 40
18:00:55 1/18/2012 1 18 2012 18 657 520180 4815694 271 40
23:49:17 1/2/2013 1 2 2013 23 641 520211 4815694 271 40
4:00:16 2/7/2011 2 7 2011 4 653 520122 4815694 271 40
22:00:47 2/3/2009 2 3 2009 22 635 520379 4815695 271 40
18:00:53 3/17/2011 3 17 2011 18 641 520896 4815697 269 40
4:00:44 3/27/2011 3 27 2011 4 650 521600 4815699 268 40
4:00:54 2/21/2011 2 21 2011 4 647 520909 4815697 269 40
12:00:56 4/14/2012 4 14 2012 12 674 520144 4815695 271 40
22:00:54 4/1/2009 4 1 2009 22 639 521318 4815698 268 40
14:00:23 4/14/2012 4 14 2012 14 674 520172 4815695 271 40
8:00:57 4/9/2009 4 9 2009 8 648 521231 4815698 268 40
18:01:24 2/5/2013 2 5 2013 18 657 521364 4815699 268 40
16:00:20 2/7/2013 2 7 2013 16 658 520648 4815697 270 40
4:01:24 3/25/2012 3 25 2012 4 675 521195 4815698 269 40
18:00:53 1/8/2010 1 8 2010 18 646 520764 4815697 270 40
0:00:53 2/21/2011 2 21 2011 0 647 520909 4815698 269 40



4:00:41 2/21/2011 2 21 2011 4 653 520893 4815698 269 40
0:00:21 3/16/2013 3 16 2013 0 658 520899 4815698 269 40
0:00:33 12/29/2010 12 29 2010 0 655 519766 4815695 272 40
18:00:41 12/15/2010 12 15 2010 18 650 520913 4815698 269 40
2:00:54 12/4/2009 12 4 2009 2 638 520883 4815698 269 40
6:00:50 12/27/2011 12 27 2011 6 657 520093 4815696 271 40
14:00:49 4/16/2010 4 16 2010 14 643 520421 4815697 270 40
22:00:53 1/13/2013 1 13 2013 22 675 521150 4815700 269 40
18:00:53 12/4/2010 12 4 2010 18 641 520893 4815699 269 40
18:00:42 1/15/2012 1 15 2012 18 658 520693 4815698 270 40
18:00:54 4/7/2010 4 7 2010 18 643 521196 4815700 269 40
18:00:47 1/24/2013 1 24 2013 18 663 520984 4815699 269 40
0:00:48 1/14/2013 1 14 2013 0 675 521150 4815700 269 40
4:00:19 12/4/2009 12 4 2009 4 638 520864 4815699 269 40
22:00:53 12/11/2010 12 11 2010 22 801 520773 4815699 270 40
22:00:48 3/30/2012 3 30 2012 22 681 520929 4815699 269 40
8:00:48 1/13/2013 1 13 2013 8 675 521640 4815702 267 40
18:00:44 2/14/2014 2 14 2014 18 914 520621 4815698 270 40
6:00:53 2/21/2011 2 21 2011 6 647 520910 4815700 269 40
18:01:51 2/18/2011 2 18 2011 18 641 520952 4815700 269 40
0:00:31 3/31/2012 3 31 2012 0 681 520933 4815700 269 40
2:00:53 2/21/2011 2 21 2011 2 647 520908 4815700 269 40
16:00:54 4/18/2009 4 18 2009 16 639 520149 4815697 271 40
22:00:35 12/5/2011 12 5 2011 22 655 520284 4815698 271 40
18:00:53 12/11/2010 12 11 2010 18 801 520798 4815700 270 40
16:00:54 4/7/2010 4 7 2010 16 657 520745 4815700 270 40
4:00:42 1/13/2013 1 13 2013 4 675 521626 4815702 267 40
18:00:52 3/4/2011 3 4 2011 18 654 520890 4815700 269 40
0:00:42 3/12/2011 3 12 2011 0 647 521308 4815702 268 40
6:00:41 3/28/2009 3 28 2009 6 639 521311 4815702 268 40
14:00:47 3/26/2008 3 26 2008 14 631 520939 4815700 269 40
22:00:47 2/23/2009 2 23 2009 22 635 520702 4815700 270 40
19:37:26 2/19/2014 2 19 2014 19 657 520738 4815700 270 40
14:01:18 4/15/2010 4 15 2010 14 656 520516 4815699 270 40
0:00:55 4/25/2009 4 25 2009 0 639 521106 4815701 269 40
8:00:28 4/18/2009 4 18 2009 8 639 519901 4815698 272 40
12:00:43 4/10/2010 4 10 2010 12 643 520181 4815699 271 40
0:00:31 2/21/2011 2 21 2011 0 653 520892 4815701 269 40
2:00:48 2/21/2011 2 21 2011 2 653 520893 4815701 269 40
22:00:54 1/8/2010 1 8 2010 22 646 520766 4815701 270 40
10:00:47 1/17/2011 1 17 2011 10 655 520843 4815701 269 40
22:00:41 2/16/2013 2 16 2013 22 658 520882 4815701 269 40
22:00:19 3/17/2011 3 17 2011 22 641 520902 4815701 269 40
18:00:54 2/18/2011 2 18 2011 18 653 520839 4815701 269 40
6:00:13 2/21/2011 2 21 2011 6 653 520889 4815701 269 40
18:44:22 1/16/2013 1 16 2013 18 641 520038 4815699 271 40
14:00:42 2/1/2011 2 1 2011 14 653 520945 4815701 269 40
20:00:56 4/24/2012 4 24 2012 20 657 521846 4815704 267 40
20:00:48 2/16/2013 2 16 2013 20 658 520881 4815702 269 40
12:35:55 2/14/2013 2 14 2013 12 641 520633 4815701 270 40
0:29:43 1/2/2014 1 2 2014 0 657 519666 4815698 272 40
18:00:43 3/22/2010 3 22 2010 18 656 521133 4815702 269 40
16:00:38 2/11/2014 2 11 2014 16 671 520594 4815701 270 40
18:00:47 3/27/2011 3 27 2011 18 657 521443 4815704 268 40



6:00:56 4/9/2010 4 9 2010 6 652 521826 4815705 267 40
2:00:56 2/7/2011 2 7 2011 2 653 520141 4815700 271 40
4:00:23 1/31/2010 1 31 2010 4 647 519380 4815698 273 40
16:00:54 2/7/2013 2 7 2013 16 665 520554 4815701 270 40
14:00:47 4/10/2010 4 10 2010 14 643 520184 4815700 271 40
2:00:53 1/13/2013 1 13 2013 2 675 521623 4815705 267 40
0:05:55 12/26/2013 12 26 2013 0 657 519674 4815699 272 40
2:00:54 12/8/2010 12 8 2010 2 646 521548 4815705 268 40
20:00:55 1/13/2013 1 13 2013 20 675 521152 4815703 269 40
0:00:42 2/17/2013 2 17 2013 0 658 520882 4815703 269 40
0:00:36 1/17/2013 1 17 2013 0 675 521105 4815703 269 40
18:00:54 1/31/2013 1 31 2013 18 675 520470 4815701 270 40
22:00:27 4/5/2009 4 5 2009 22 641 521236 4815704 268 40
2:00:49 1/31/2010 1 31 2010 2 647 519385 4815698 273 40
18:00:52 12/31/2010 12 31 2010 18 653 520590 4815702 270 40
10:00:45 12/31/2010 12 31 2010 10 641 521172 4815704 269 40
22:00:26 2/4/2013 2 4 2013 22 671 521256 4815704 268 40
22:00:55 2/18/2011 2 18 2011 22 647 520943 4815703 269 40
6:00:53 3/22/2010 3 22 2010 6 655 521495 4815705 268 40
18:00:56 3/26/2011 3 26 2011 18 801 521097 4815704 269 40
16:00:49 12/31/2010 12 31 2010 16 653 520620 4815703 270 40
0:00:56 3/11/2011 3 11 2011 0 647 520954 4815704 269 40
18:00:57 12/31/2010 12 31 2010 18 653 520616 4815703 270 40
12:00:53 4/1/2014 4 1 2014 12 914 520286 4815702 271 40
16:00:44 3/30/2009 3 30 2009 16 639 520783 4815704 270 40
12:00:23 3/27/2012 3 27 2012 12 679 520412 4815703 270 40
8:00:48 3/26/2012 3 26 2012 8 672 520934 4815704 269 40
6:01:11 3/23/2012 3 23 2012 6 665 520839 4815704 269 40
22:00:36 3/16/2009 3 16 2009 22 638 520734 4815704 270 40
22:00:54 3/4/2011 3 4 2011 22 657 521279 4815706 268 40
22:00:32 3/31/2014 3 31 2014 22 917 520921 4815705 269 40
0:00:54 2/19/2011 2 19 2011 0 647 520944 4815705 269 40
18:01:06 3/4/2011 3 4 2011 18 653 521065 4815705 269 40
15:00:44 4/7/2010 4 7 2010 15 801 520766 4815704 270 40
4:00:47 3/22/2012 3 22 2012 4 663 520806 4815705 270 40
2:00:48 2/19/2013 2 19 2013 2 657 519686 4815701 272 40
2:01:11 2/22/2014 2 22 2014 2 671 521269 4815706 268 40
2:00:48 1/26/2013 1 26 2013 2 663 521210 4815706 269 40
2:00:54 3/22/2010 3 22 2010 2 655 521491 4815707 268 40
8:00:21 3/18/2010 3 18 2010 8 657 521172 4815706 269 40
2:00:54 2/5/2013 2 5 2013 2 671 521251 4815706 268 40
8:00:54 3/29/2011 3 29 2011 8 657 520924 4815705 269 40
4:00:53 3/22/2010 3 22 2010 4 655 521492 4815707 268 40
0:01:59 2/5/2013 2 5 2013 0 671 521255 4815707 268 40
6:00:42 3/16/2013 3 16 2013 6 658 521187 4815706 269 40
0:12:09 12/28/2013 12 28 2013 0 657 519686 4815702 272 40
10:00:54 1/12/2010 1 12 2010 10 646 520527 4815704 270 40
10:00:24 3/28/2010 3 28 2010 10 657 521066 4815706 269 40
18:00:52 12/24/2013 12 24 2013 18 658 519800 4815702 272 40
14:00:34 2/26/2010 2 26 2010 14 641 520909 4815706 269 40
8:00:53 1/15/2012 1 15 2012 8 663 521426 4815708 268 40
18:34:12 3/31/2014 3 31 2014 18 657 520806 4815706 270 40
4:00:42 4/8/2012 4 8 2012 4 657 520778 4815706 270 40
18:00:41 3/2/2012 3 2 2012 18 657 521012 4815707 269 40



20:00:21 1/16/2012 1 16 2012 20 658 520358 4815705 271 40
18:01:24 12/4/2010 12 4 2010 18 650 520955 4815707 269 40
18:00:53 2/11/2014 2 11 2014 18 671 520593 4815706 270 40
2:00:41 2/17/2013 2 17 2013 2 658 520883 4815707 269 40
18:41:41 1/5/2014 1 5 2014 18 657 519653 4815703 272 40
4:00:56 2/22/2014 2 22 2014 4 671 521265 4815708 268 40
22:00:43 3/17/2011 3 17 2011 22 659 521208 4815708 269 40
6:00:54 1/31/2010 1 31 2010 6 647 519378 4815702 273 40
0:00:30 12/12/2010 12 12 2010 0 801 520769 4815707 270 40
12:00:40 3/26/2012 3 26 2012 12 672 520352 4815705 271 40
0:00:48 3/31/2012 3 31 2012 0 657 520938 4815707 269 40
22:00:48 4/9/2008 4 9 2008 22 634 521811 4815710 267 40
14:00:53 3/22/2010 3 22 2010 14 656 520913 4815708 269 40
6:25:55 1/12/2013 1 12 2013 6 641 519720 4815704 272 40
12:00:17 3/25/2012 3 25 2012 12 674 520155 4815705 271 40
8:00:54 3/18/2010 3 18 2010 8 647 521168 4815709 269 40
6:00:53 3/25/2012 3 25 2012 6 675 521182 4815709 269 40
8:00:53 1/19/2012 1 19 2012 8 665 520742 4815707 270 40
18:00:26 1/27/2009 1 27 2009 18 635 520949 4815708 269 40
18:01:23 2/10/2014 2 10 2014 18 914 520880 4815708 269 40
14:00:49 2/7/2013 2 7 2013 14 658 520756 4815708 270 40
18:00:17 3/29/2010 3 29 2010 18 646 521186 4815710 269 40
0:29:18 1/13/2013 1 13 2013 0 641 519573 4815705 273 40
0:00:54 2/2/2013 2 2 2013 0 675 520839 4815709 269 40
2:00:53 3/22/2012 3 22 2012 2 663 520814 4815709 269 40
16:00:29 3/4/2011 3 4 2011 16 657 520913 4815709 269 40
16:00:43 1/28/2013 1 28 2013 16 658 520186 4815707 271 40
0:00:48 3/4/2011 3 4 2011 0 647 521074 4815710 269 40
2:00:40 1/16/2013 1 16 2013 2 675 520742 4815709 270 40
18:03:50 2/5/2013 2 5 2013 18 641 521442 4815711 268 40
12:00:23 4/18/2010 4 18 2010 12 657 520195 4815707 271 40
2:00:54 3/19/2013 3 19 2013 2 663 521620 4815712 267 40
0:00:54 4/1/2014 4 1 2014 0 917 520923 4815710 269 40
4:01:47 2/19/2013 2 19 2013 4 665 519792 4815706 272 40
0:00:42 3/30/2010 3 30 2010 0 652 521733 4815712 267 40
14:01:08 1/11/2011 1 11 2011 14 653 520748 4815709 270 40
0:00:54 4/15/2012 4 15 2012 0 674 521287 4815711 268 40
10:00:50 1/3/2014 1 3 2014 10 658 519536 4815706 273 40
2:00:14 2/19/2013 2 19 2013 2 665 519784 4815706 272 40
0:00:37 4/2/2012 4 2 2012 0 657 521141 4815711 269 40
2:00:54 12/11/2010 12 11 2010 2 647 520899 4815710 269 40
4:01:05 4/9/2010 4 9 2010 4 652 521825 4815713 267 40
6:00:54 3/22/2012 3 22 2012 6 663 520809 4815710 270 40
18:01:08 2/7/2013 2 7 2013 18 665 520466 4815709 270 40
18:00:53 12/30/2010 12 30 2010 18 653 520711 4815710 270 40
20:00:53 2/5/2013 2 5 2013 20 671 521243 4815712 268 40
0:00:50 3/19/2009 3 19 2009 0 641 521279 4815712 268 40
20:00:27 4/27/2014 4 27 2014 20 907 521452 4815712 268 40
8:00:48 3/6/2014 3 6 2014 8 909 520910 4815711 269 40
20:00:42 2/4/2013 2 4 2013 20 671 521345 4815712 268 40
14:00:42 2/21/2013 2 21 2013 14 658 520890 4815711 269 40
16:00:54 2/11/2014 2 11 2014 16 914 520500 4815710 270 40
0:00:26 2/19/2013 2 19 2013 0 665 519779 4815708 272 40
12:27:39 5/8/2013 5 8 2013 12 657 520345 4815710 271 40



12:01:11 3/26/2012 3 26 2012 12 657 520350 4815710 271 40
22:01:01 2/1/2013 2 1 2013 22 675 520833 4815711 269 40
8:00:49 1/19/2011 1 19 2011 8 654 520438 4815710 270 40
6:00:55 2/19/2013 2 19 2013 6 665 519785 4815709 272 40
16:00:19 1/20/2012 1 20 2012 16 658 520722 4815712 270 40
0:00:53 1/26/2013 1 26 2013 0 663 521182 4815713 269 40
0:00:24 2/1/2011 2 1 2011 0 653 520257 4815711 271 40
10:00:44 5/2/2010 5 2 2010 10 657 520718 4815712 270 40
2:01:18 3/5/2010 3 5 2010 2 633 521093 4815713 269 40
16:00:49 12/29/2010 12 29 2010 16 650 520952 4815713 269 40
8:00:52 2/4/2013 2 4 2013 8 658 520887 4815713 269 40
22:00:48 2/19/2011 2 19 2011 22 653 521060 4815713 269 40
6:03:00 2/18/2013 2 18 2013 6 665 520859 4815713 269 40
18:00:51 12/9/2010 12 9 2010 18 655 521388 4815714 268 40
4:00:47 2/1/2011 2 1 2011 4 653 520344 4815711 271 40
22:00:23 1/27/2009 1 27 2009 22 635 520950 4815713 269 40
12:00:53 4/9/2012 4 9 2012 12 657 520099 4815711 271 40
8:00:30 2/7/2013 2 7 2013 8 671 520857 4815714 269 40
12:00:26 3/23/2009 3 23 2009 12 641 520330 4815712 271 40
0:00:49 4/19/2012 4 19 2012 0 671 521453 4815715 268 40
6:42:18 1/16/2013 1 16 2013 6 641 519735 4815710 272 40
14:00:55 4/1/2014 4 1 2014 14 914 520279 4815712 271 40
4:01:11 1/16/2013 1 16 2013 4 675 520737 4815713 270 40
10:00:41 4/24/2010 4 24 2010 10 643 520714 4815713 270 40
2:00:41 3/28/2009 3 28 2009 2 639 521415 4815716 268 40
2:00:53 4/16/2008 4 16 2008 2 634 521176 4815715 269 40
14:00:41 4/22/2012 4 22 2012 14 657 520169 4815712 271 40
10:02:23 1/19/2012 1 19 2012 10 641 520629 4815714 270 40
18:00:54 3/10/2009 3 10 2009 18 634 520953 4815715 269 40
22:00:54 4/1/2012 4 1 2012 22 657 521140 4815715 269 40
18:00:51 3/18/2011 3 18 2011 18 647 520810 4815714 270 40
22:00:53 3/3/2011 3 3 2011 22 647 521075 4815715 269 40
2:00:23 2/1/2011 2 1 2011 2 653 520342 4815713 271 40
16:01:25 1/14/2013 1 14 2013 16 675 521093 4815715 269 40
18:00:55 3/16/2009 3 16 2009 18 638 520915 4815715 269 40
0:00:53 3/22/2013 3 22 2013 0 677 521509 4815717 268 40
22:00:54 3/21/2013 3 21 2013 22 677 521506 4815717 268 40
6:00:21 4/1/2014 4 1 2014 6 917 520925 4815715 269 40
12:02:37 3/22/2012 3 22 2012 12 674 520409 4815714 270 40
20:00:53 1/24/2013 1 24 2013 20 663 521199 4815716 269 40
4:00:41 4/1/2011 4 1 2011 4 801 521848 4815719 267 40
22:00:53 3/30/2012 3 30 2012 22 657 520935 4815716 269 40
18:00:54 2/23/2012 2 23 2012 18 665 519903 4815713 272 40
18:01:07 2/26/2010 2 26 2010 18 641 521474 4815717 268 40
2:00:53 4/1/2014 4 1 2014 2 917 520923 4815716 269 40
14:00:41 4/9/2010 4 9 2010 14 652 520882 4815716 269 40
12:00:23 4/10/2010 4 10 2010 12 653 520251 4815715 271 40
20:00:53 3/11/2013 3 11 2013 20 677 521182 4815718 269 40
8:00:30 4/5/2010 4 5 2010 8 654 520721 4815716 270 40
18:01:41 1/5/2011 1 5 2011 18 641 519437 4815713 273 40
0:00:54 12/11/2010 12 11 2010 0 647 520895 4815717 269 40
4:00:13 4/1/2014 4 1 2014 4 917 520929 4815718 269 40
8:00:43 12/11/2010 12 11 2010 8 647 520906 4815718 269 40
12:00:52 4/16/2013 4 16 2013 12 679 521366 4815719 268 40



0:00:56 12/31/2010 12 31 2010 0 653 520714 4815717 270 40
2:01:11 3/18/2011 3 18 2011 2 641 521133 4815719 269 40
18:00:55 3/4/2011 3 4 2011 18 657 520916 4815718 269 40
18:00:45 2/3/2013 2 3 2013 18 658 520941 4815718 269 40
19:15:12 1/15/2014 1 15 2014 19 657 521201 4815719 269 40
23:41:25 2/28/2013 2 28 2013 23 641 520900 4815718 269 40
4:00:41 3/16/2013 3 16 2013 4 658 521154 4815719 269 40
0:00:54 3/18/2011 3 18 2011 0 641 521146 4815719 269 40
14:00:53 1/10/2010 1 10 2010 14 646 520768 4815718 270 40
14:00:48 4/10/2010 4 10 2010 14 656 520461 4815717 270 40
22:00:46 4/4/2010 4 4 2010 22 647 520371 4815717 271 40
16:00:42 2/21/2013 2 21 2013 16 658 520922 4815719 269 40
6:00:53 1/19/2012 1 19 2012 6 665 520728 4815718 270 40
16:00:42 3/1/2009 3 1 2009 16 635 520775 4815719 270 40
16:01:13 3/11/2009 3 11 2009 16 634 520606 4815719 270 40
8:00:41 2/6/2013 2 6 2013 8 671 521262 4815721 268 40
18:00:53 4/7/2010 4 7 2010 18 801 521188 4815720 269 40
22:00:54 2/5/2013 2 5 2013 22 671 521247 4815721 268 40
22:00:16 1/24/2013 1 24 2013 22 663 521184 4815721 269 40
18:00:45 2/18/2011 2 18 2011 18 647 520938 4815720 269 40
12:00:53 3/22/2012 3 22 2012 12 663 520493 4815719 270 40
12:00:27 4/7/2010 4 7 2010 12 656 520710 4815719 270 40
2:00:53 2/18/2013 2 18 2013 2 665 520860 4815720 269 40
8:00:54 12/31/2010 12 31 2010 8 655 520776 4815720 270 40
12:00:30 4/27/2008 4 27 2008 12 636 520636 4815720 270 40
4:01:23 4/29/2011 4 29 2011 4 654 521896 4815724 267 40
22:00:46 12/30/2010 12 30 2010 22 653 520717 4815720 270 40
0:00:53 1/6/2011 1 6 2011 0 641 519435 4815716 273 40
18:00:56 12/5/2011 12 5 2011 18 655 520261 4815719 271 40
14:00:54 4/7/2010 4 7 2010 14 656 520711 4815720 270 40
16:00:54 2/22/2010 2 22 2010 16 641 521036 4815722 269 40
12:00:54 4/17/2013 4 17 2013 12 679 520798 4815721 270 40
0:00:49 3/22/2010 3 22 2010 0 657 521468 4815723 268 40
6:00:53 2/6/2013 2 6 2013 6 671 521248 4815722 268 40
0:00:53 12/20/2010 12 20 2010 0 646 521511 4815723 268 40
14:00:43 4/16/2010 4 16 2010 14 656 520411 4815720 270 40
14:00:48 12/29/2010 12 29 2010 14 650 520951 4815722 269 40
18:00:42 3/10/2012 3 10 2012 18 657 520725 4815721 270 40
22:01:24 1/5/2011 1 5 2011 22 641 519434 4815718 273 40
6:00:48 3/18/2010 3 18 2010 6 647 521465 4815724 268 40
18:00:48 12/11/2010 12 11 2010 18 647 521000 4815723 269 40
16:00:56 2/1/2013 2 1 2013 16 671 520986 4815723 269 40
22:00:56 3/7/2014 3 7 2014 22 909 521176 4815723 269 40
18:00:56 12/30/2010 12 30 2010 18 654 520696 4815722 270 40
10:01:20 10/30/2009 10 30 2009 10 646 519777 4815719 272 40
2:00:47 1/13/2013 1 13 2013 2 657 519696 4815719 272 40
4:00:54 3/30/2014 3 30 2014 4 679 520833 4815723 269 40
6:01:41 1/16/2013 1 16 2013 6 675 520734 4815722 270 40
12:00:47 1/25/2010 1 25 2010 12 646 520732 4815722 270 40
6:00:31 12/31/2010 12 31 2010 6 655 520777 4815723 270 40
18:00:48 3/11/2011 3 11 2011 18 654 521087 4815724 269 40
2:00:53 2/6/2013 2 6 2013 2 671 521241 4815724 268 40
0:01:18 1/30/2013 1 30 2013 0 675 519602 4815719 273 40
14:00:49 2/25/2014 2 25 2014 14 916 520198 4815721 271 40



23:02:11 2/18/2013 2 18 2013 23 641 520199 4815722 271 40
22:00:43 3/30/2012 3 30 2012 22 672 521082 4815724 269 40
22:00:56 3/18/2011 3 18 2011 22 647 520851 4815724 269 40
6:00:49 4/1/2011 4 1 2011 6 801 521848 4815727 267 40
12:36:26 4/1/2014 4 1 2014 12 657 520580 4815723 270 40
0:00:54 2/22/2014 2 22 2014 0 671 521052 4815725 269 40
16:00:42 4/9/2008 4 9 2008 16 634 521491 4815726 268 40
6:00:54 12/11/2010 12 11 2010 6 647 520909 4815724 269 40
2:00:29 3/22/2010 3 22 2010 2 657 521469 4815726 268 40
4:00:53 2/18/2013 2 18 2013 4 665 520862 4815724 269 40
12:00:55 4/15/2012 4 15 2012 12 672 520340 4815723 271 40
22:00:42 3/29/2009 3 29 2009 22 637 521444 4815726 268 40
0:00:42 2/20/2011 2 20 2011 0 653 521068 4815725 269 40
4:00:54 3/22/2010 3 22 2010 4 657 521470 4815727 268 40
4:00:54 2/6/2013 2 6 2013 4 671 521239 4815726 268 40
18:00:47 3/3/2011 3 3 2011 18 647 521076 4815725 269 40
23:59:55 3/5/2013 3 5 2013 23 641 521311 4815726 268 40
0:00:56 3/27/2011 3 27 2011 0 650 521531 4815727 268 40
8:00:54 3/19/2014 3 19 2014 8 679 521057 4815726 269 40
18:00:53 1/13/2013 1 13 2013 18 675 521117 4815726 269 40
8:01:49 2/14/2011 2 14 2011 8 653 520784 4815725 270 40
14:00:48 4/8/2008 4 8 2008 14 634 521513 4815727 268 40
0:00:56 3/30/2009 3 30 2009 0 637 521448 4815727 268 40
14:00:47 4/9/2012 4 9 2012 14 657 520083 4815723 271 40
22:00:24 12/30/2010 12 30 2010 22 654 520695 4815725 270 40
18:48:24 1/17/2013 1 17 2013 18 641 519499 4815722 273 40
16:00:38 4/9/2010 4 9 2010 16 652 520902 4815726 269 40
2:01:54 1/25/2012 1 25 2012 2 641 519614 4815722 272 40
16:00:48 3/29/2012 3 29 2012 16 679 521099 4815727 269 40
4:00:53 12/8/2010 12 8 2010 4 646 521531 4815729 268 40
0:01:11 2/6/2013 2 6 2013 0 671 521249 4815728 268 40
12:00:43 4/7/2010 4 7 2010 12 801 520768 4815727 270 40
4:00:55 2/23/2011 2 23 2011 4 641 520841 4815727 269 40
6:00:55 12/8/2010 12 8 2010 6 646 521530 4815729 268 40
6:00:54 3/22/2010 3 22 2010 6 657 521471 4815729 268 40
16:00:55 1/13/2013 1 13 2013 16 675 521115 4815728 269 40
22:00:44 4/11/2008 4 11 2008 22 634 521462 4815729 268 40
20:00:50 3/30/2014 3 30 2014 20 917 521248 4815728 268 40
17:43:18 1/31/2013 1 31 2013 17 641 520283 4815725 271 40
10:00:56 1/24/2009 1 24 2009 10 634 519726 4815724 272 40
4:00:54 12/11/2010 12 11 2010 4 647 520913 4815728 269 40
18:00:53 3/29/2010 3 29 2010 18 655 521977 4815731 267 40
2:01:13 5/7/2008 5 7 2008 2 634 521640 4815730 267 40
4:00:53 12/31/2010 12 31 2010 4 653 520782 4815727 270 40
22:00:57 1/5/2011 1 5 2011 22 655 519442 4815724 265 40
18:01:48 1/5/2011 1 5 2011 18 655 519467 4815724 265 40
10:00:54 4/18/2009 4 18 2009 10 639 519937 4815725 272 40
14:00:50 2/20/2010 2 20 2010 14 641 520765 4815728 270 40
0:00:41 12/31/2010 12 31 2010 0 654 520689 4815728 270 40
6:00:39 2/23/2011 2 23 2011 6 641 520839 4815728 269 40
2:00:54 2/11/2013 2 11 2013 2 657 520689 4815729 270 40
8:00:33 2/2/2013 2 2 2013 8 671 521033 4815730 269 40
18:00:49 2/3/2009 2 3 2009 18 635 520396 4815728 271 40
18:00:54 12/4/2010 12 4 2010 18 650 520360 4815728 271 40



0:01:11 12/18/2010 12 18 2010 0 646 521428 4815732 268 40
6:00:48 3/22/2010 3 22 2010 6 639 521457 4815732 268 40
8:00:42 1/28/2013 1 28 2013 8 658 519778 4815727 264 40
20:00:53 2/11/2014 2 11 2014 20 671 520572 4815729 270 40
4:00:44 2/16/2013 2 16 2013 4 658 521238 4815731 268 40
22:00:53 3/30/2014 3 30 2014 22 917 521416 4815732 268 40
22:01:48 3/4/2011 3 4 2011 22 654 521326 4815732 268 40
18:00:54 3/24/2011 3 24 2011 18 641 521201 4815732 269 40
0:01:12 3/31/2014 3 31 2014 0 917 521436 4815733 268 40
2:00:54 4/7/2010 4 7 2010 2 654 521513 4815733 268 40
16:01:24 3/7/2014 3 7 2014 16 909 520878 4815731 269 40
18:00:53 3/23/2011 3 23 2011 18 647 520920 4815731 269 40
0:00:49 4/12/2008 4 12 2008 0 634 521451 4815733 268 40
0:00:48 1/23/2013 1 23 2013 0 665 520074 4815729 263 40
8:00:58 1/23/2013 1 23 2013 8 665 520069 4815729 263 40
6:00:56 4/15/2010 4 15 2010 6 646 521571 4815734 268 40
4:00:54 4/7/2010 4 7 2010 4 654 521509 4815734 268 40
8:00:55 12/31/2010 12 31 2010 8 653 520781 4815732 270 40
18:00:42 2/10/2014 2 10 2014 18 671 520960 4815732 269 40
0:00:55 1/13/2013 1 13 2013 0 675 521635 4815735 267 40
17:40:41 2/28/2013 2 28 2013 17 641 520879 4815732 269 40
8:00:47 3/18/2009 3 18 2009 8 639 520727 4815732 270 40
22:00:35 3/26/2011 3 26 2011 22 650 521534 4815734 268 40
22:00:41 1/22/2013 1 22 2013 22 665 520066 4815730 263 40
10:01:05 1/14/2013 1 14 2013 10 675 521108 4815733 269 40
2:00:31 12/17/2012 12 17 2012 2 674 521503 4815734 268 40
12:43:53 4/3/2014 4 3 2014 12 657 520211 4815731 263 40
14:00:54 1/22/2013 1 22 2013 14 665 520350 4815731 271 40
6:00:41 1/28/2013 1 28 2013 6 658 519769 4815729 264 40
12:00:55 1/16/2013 1 16 2013 12 675 520745 4815732 270 40
16:00:55 2/24/2014 2 24 2014 16 916 521193 4815734 269 40
20:00:56 1/22/2013 1 22 2013 20 665 520062 4815731 263 40
12:00:54 1/14/2013 1 14 2013 12 675 521109 4815734 269 40
12:01:12 1/13/2013 1 13 2013 12 675 521117 4815734 269 40
14:00:59 3/22/2012 3 22 2012 14 673 520470 4815732 262 40
14:00:56 4/9/2008 4 9 2008 14 634 521299 4815735 268 40
4:00:54 3/22/2010 3 22 2010 4 639 521455 4815736 268 40
6:00:53 1/23/2013 1 23 2013 6 665 520069 4815731 263 40
14:00:54 1/10/2011 1 10 2011 14 653 520795 4815734 270 40
2:00:28 1/17/2010 1 17 2010 2 647 519385 4815730 265 40
2:00:48 1/23/2013 1 23 2013 2 665 520068 4815732 263 40
23:01:44 12/21/2012 12 21 2012 23 641 519801 4815731 264 40
4:00:37 4/1/2011 4 1 2011 4 666 521794 4815738 267 40
14:00:48 2/10/2013 2 10 2013 14 671 521159 4815736 269 40
6:00:54 4/11/2013 4 11 2013 6 679 521395 4815737 268 40
18:00:47 1/18/2012 1 18 2012 18 658 520182 4815733 263 40
0:00:42 3/20/2009 3 20 2009 0 641 521156 4815736 269 40
4:00:29 12/31/2010 12 31 2010 4 654 520698 4815735 262 40
4:01:12 1/23/2013 1 23 2013 4 665 520070 4815733 263 40
6:00:40 1/25/2013 1 25 2013 6 663 521427 4815737 268 40
18:00:30 3/30/2009       3       30      2009    18      639     520778  4815735 270     40
16:00:48        1/25/2010       1       25      2010    16      646     520768  4815735 262     40
18:00:47        4/9/2009        4       9       2009    18      641     521146  4815737 269     40
2:00:54 3/19/2009       3       19      2009    2       635     521505  4815738 268     40



18:01:05        2/16/2011       2       16      2011    18      647     521189  4815737 269     40
18:00:36        3/13/2011       3       13      2011    18      641     521154  4815737 269     40
14:00:23        1/13/2013       1       13      2013    14      675     521112  4815737 269     40
4:00:26 1/6/2011        1       6       2011    4       655     519662  4815733 264     40
18:00:24        3/20/2014       3       20      2014    18      679     521103  4815737 269     40
6:00:25 1/6/2011        1       6       2011    6       655     519663  4815733 264     40
16:00:41        4/8/2008        4       8       2008    16      634     521380  4815739 268     40
0:00:54 3/22/2010       3       22      2010    0       655     521716  4815740 267     40
23:37:56        12/30/2012      12      30      2012    23      641     519713  4815734 264     40
22:00:49        4/25/2008       4       25      2008    22      636     520796  4815737 262     40
8:00:54 1/25/2013       1       25      2013    8       663     521426  4815739 268     40
18:00:48        3/4/2011        3       4       2011    18      647     521271  4815739 268     40
18:00:24        3/23/2011       3       23      2011    18      653     520874  4815738 261     40
12:00:47        1/11/2011       1       11      2011    12      653     520857  4815738 261     40
16:00:24        3/21/2009       3       21      2009    16      641     520240  4815736 263     40
20:02:03        3/21/2013       3       21      2013    20      677     521465  4815740 268     40
10:01:02        1/16/2013       1       16      2013    10      675     520749  4815738 262     40
18:00:50        3/2/2012        3       2       2012    18      641     521006  4815739 261     40
16:00:14        3/12/2011       3       12      2011    16      657     520218  4815737 263     40
18:00:31        2/2/2010        2       2       2010    18      641     520861  4815739 261     40
14:00:42        2/9/2011        2       9       2011    14      653     521030  4815739 261     40
0:00:57 3/30/2009       3       30      2009    0       639     521415  4815741 268     40
18:00:53        3/29/2009       3       29      2009    18      639     521415  4815741 268     40
14:00:44        4/10/2010       4       10      2010    14      653     520206  4815737 263     40
16:01:24        2/8/2013        2       8       2013    16      671     520525  4815738 262     40
18:00:44        4/9/2008        4       9       2008    18      634     521496  4815741 268     40
14:00:55        1/25/2010       1       25      2010    14      646     520740  4815739 262     40
18:14:18        2/24/2014       2       24      2014    18      657     521354  4815741 268     40
0:00:42 2/20/2012       2       20      2012    0       657     520676  4815739 262     40
4:00:54 4/11/2013       4       11      2013    4       679     521397  4815742 268     40
2:00:53 2/3/2013        2       3       2013    2       657     519784  4815737 264     40
0:00:48 2/21/2013       2       21      2013    0       671     521263  4815742 268     40
18:00:21        4/25/2008       4       25      2008    18      636     520797  4815740 262     40
14:00:56        4/7/2010        4       7       2010    14      643     520742  4815740 262     40
20:00:42        4/18/2012       4       18      2012    20      658     521158  4815742 261     40
16:00:48        1/10/2011       1       10      2011    16      653     520828  4815741 261     40
22:00:53        12/28/2010      12      28      2010    22      655     519864  4815738 264     40
18:00:48        2/11/2013       2       11      2013    18      658     520519  4815740 262     40
4:00:30 3/30/2011       3       30      2011    4       665     521451  4815743 268     40
18:00:56        3/18/2009       3       18      2009    18      641     521403  4815743 268     40
22:00:48        2/20/2013       2       20      2013    22      671     521265  4815743 260     40
4:00:47 4/15/2010       4       15      2010    4       646     521557  4815744 268     40
18:00:27        2/28/2011       2       28      2011    18      657     521543  4815744 268     40
22:00:53        1/19/2013       1       19      2013    22      675     521109  4815743 261     40
2:00:55 1/6/2011        1       6       2011    2       655     519673  4815739 264     40
8:00:55 2/2/2010        2       2       2010    8       641     521290  4815744 260     40
16:00:48        2/14/2013       2       14      2013    16      671     520692  4815742 262     40
2:00:25 3/25/2009       3       25      2009    2       641     520859  4815742 261     40
14:01:05        1/14/2013       1       14      2013    14      675     521107  4815743 261     40
18:00:42        3/7/2012        3       7       2012    18      657     521512  4815745 268     40
0:01:17 12/11/2013      12      11      2013    0       908     520877  4815743 261     40
22:00:47        3/19/2009       3       19      2009    22      641     521159  4815744 261     40
2:00:36 12/31/2010      12      31      2010    2       653     520790  4815743 262     40
6:00:36 2/8/2011        2       8       2011    6       653     521030  4815744 261     40



10:00:55        4/12/2013       4       12      2013    10      671     520690  4815743 262     40
4:00:55 1/25/2013       1       25      2013    4       663     521429  4815745 260     40
18:00:19        3/16/2009       3       16      2009    18      641     521275  4815745 260     40
18:00:54        1/8/2010        1       8       2010    18      646     520490  4815742 262     40
18:00:24        2/2/2013        2       2       2013    18      658     519800  4815740 264     40
18:00:53        3/30/2010       3       30      2010    18      652     521719  4815746 267     40
2:00:49 3/18/2009       3       18      2009    2       639     520740  4815743 262     40
2:00:54 3/30/2011       3       30      2011    2       665     521449  4815746 260     40
22:00:50        2/10/2011       2       10      2011    22      647     521020  4815744 261     40
18:00:43        3/10/2009       3       10      2009    18      635     520937  4815745 261     40
2:00:53 4/15/2010       4       15      2010    2       646     521558  4815747 260     40
0:00:38 1/20/2013       1       20      2013    0       675     521113  4815745 261     40
12:00:40        4/7/2010        4       7       2010    12      643     520733  4815745 262     40
22:00:50        3/21/2013       3       21      2013    22      663     521515  4815747 260     40
0:00:37 3/22/2013       3       22      2013    0       663     521519  4815747 260     40
14:02:56        3/18/2009       3       18      2009    14      641     521076  4815746 261     40
0:00:44 1/25/2013       1       25      2013    0       663     521393  4815747 260     40
8:00:42 11/21/2011      11      21      2011    8       665     520245  4815744 263     40
14:00:54        1/16/2013       1       16      2013    14      675     520739  4815745 262     40
0:00:42 3/31/2012       3       31      2012    0       672     521090  4815747 261     40
22:00:48        2/10/2011       2       10      2011    22      653     521014  4815747 261     40
20:01:23        3/20/2014       3       20      2014    20      679     521314  4815748 260     40
18:00:55        2/5/2013        2       5       2013    18      665     521156  4815747 261     40
18:00:53        3/29/2008       3       29      2008    18      631     521664  4815749 259     40
16:00:53        12/4/2010       12      4       2010    16      654     520259  4815745 263     40
16:00:53        12/4/2010       12      4       2010    16      653     520251  4815745 263     40
18:00:54        2/13/2011       2       13      2011    18      653     520858  4815747 261     40
2:00:54 1/18/2013       1       18      2013    2       657     519377  4815742 265     40
16:00:43        3/4/2011        3       4       2011    16      654     521195  4815748 261     40
12:01:21        3/22/2012       3       22      2012    12      675     520395  4815746 263     40
17:28:54        2/25/2013       2       25      2013    17      641     521029  4815748 261     40
18:00:48        2/10/2013       2       10      2013    18      657     520834  4815747 261     40
2:00:35 2/11/2013       2       11      2013    2       671     521182  4815748 261     40
2:00:48 12/18/2010      12      18      2010    2       646     521419  4815749 260     40
12:01:23        3/22/2012       3       22      2012    12      673     520446  4815746 262     40
16:00:48        3/18/2009       3       18      2009    16      641     521145  4815748 261     40
18:00:56        3/10/2009       3       10      2009    18      635     520943  4815748 261     40
0:01:50 4/9/2010        4       9       2010    0       646     521392  4815749 260     40
10:00:42        4/14/2012       4       14      2012    10      657     520481  4815746 262     40
14:00:53        1/28/2013       1       28      2013    14      671     520304  4815746 263     40
18:00:49        2/19/2013       2       19      2013    18      657     520713  4815747 262     40
22:00:37        1/30/2013       1       30      2013    22      675     519753  4815745 264     40
8:00:43 1/15/2012       1       15      2012    8       658     521453  4815750 260     40
8:00:53 1/16/2013       1       16      2013    8       675     520739  4815748 262     40
17:32:24        2/26/2013       2       26      2013    17      641     520700  4815748 262     40
16:00:55        2/24/2014       2       24      2014    16      909     521228  4815749 260     40
6:00:48 3/20/2009       3       20      2009    6       641     521161  4815749 261     40
2:00:53 2/18/2011       2       18      2011    2       653     521559  4815751 260     40
18:00:43        1/28/2013       1       28      2013    18      657     519669  4815745 264     40
6:00:43 3/30/2011       3       30      2011    6       665     521452  4815750 260     40
2:00:53 2/12/2014       2       12      2014    2       671     520555  4815748 262     40
4:00:54 3/6/2011        3       6       2011    4       801     521357  4815750 260     40
22:00:23        2/18/2013       2       18      2013    22      658     519774  4815745 264     40
8:00:29 2/7/2013        2       7       2013    8       658     520849  4815749 261     40



8:00:53 1/18/2013       1       18      2013    8       675     520723  4815748 262     40
4:00:48 3/23/2012       3       23      2012    4       663     520721  4815749 262     40
2:00:53 2/19/2013       2       19      2013    2       658     519773  4815746 264     40
6:01:16 1/18/2013       1       18      2013    6       675     520723  4815749 262     40
22:00:53        2/11/2014       2       11      2014    22      671     520557  4815748 262     40
18:00:55        3/31/2014       3       31      2014    18      917     521040  4815750 261     40
14:00:54        3/14/2013       3       14      2013    14      679     520374  4815748 263     40
4:00:53 2/12/2014       2       12      2014    4       671     520555  4815748 262     40
2:01:25 2/23/2011       2       23      2011    2       641     520826  4815749 261     40
18:00:44        3/17/2011       3       17      2011    18      653     520755  4815750 262     40
20:01:19        3/17/2013       3       17      2013    20      677     521404  4815752 260     40
16:01:12        2/23/2014       2       23      2014    16      914     520329  4815748 263     40
18:01:10        2/6/2013        2       6       2013    18      658     520964  4815750 261     40
18:00:55        3/19/2009       3       19      2009    18      641     521151  4815751 261     40
18:00:44        3/27/2008       3       27      2008    18      632     521335  4815752 260     40
8:00:47 12/8/2010       12      8       2010    8       646     521408  4815752 260     40
0:00:47 2/19/2013       2       19      2013    0       658     519772  4815747 264     40
18:00:53        2/25/2014       2       25      2014    18      671     520132  4815748 263     40
2:00:44 3/19/2009       3       19      2009    2       641     521362  4815752 260     40
2:00:58 12/5/2010       12      5       2010    2       641     521476  4815753 260     40
6:00:50 12/20/2010      12      20      2010    6       646     521278  4815752 260     40
18:03:18        2/21/2014       2       21      2014    18      657     521332  4815753 260     40
2:00:42 1/25/2013       1       25      2013    2       663     521417  4815753 260     40
16:00:48        2/21/2014       2       21      2014    16      671     520568  4815750 262     40
6:00:42 4/1/2011        4       1       2011    6       666     521797  4815754 259     40
2:00:53 3/31/2014       3       31      2014    2       917     521396  4815753 260     40
8:00:44 3/7/2010        3       7       2010    8       646     520854  4815751 261     40
16:00:42        1/24/2011       1       24      2011    16      655     520150  4815749 263     40
12:00:53        4/30/2011       4       30      2011    12      657     520730  4815751 262     40
4:00:53 3/21/2013       3       21      2013    4       663     521421  4815754 260     40
18:00:50        1/10/2010       1       10      2010    18      646     520882  4815752 261     40
2:01:12 3/24/2011       3       24      2011    2       653     521371  4815754 260     40
18:00:21        2/20/2011       2       20      2011    18      653     521101  4815753 261     40
16:00:47        3/24/2011       3       24      2011    16      641     520515  4815752 262     40
2:00:55 2/20/2011       2       20      2011    2       653     521358  4815754 260     40
18:00:54        12/30/2010      12      30      2010    18      657     521769  4815756 259     40
2:00:56 2/19/2010       2       19      2010    2       641     520462  4815752 262     40
16:00:25        3/20/2009       3       20      2009    16      641     520662  4815752 262     40
16:00:42        12/25/2010      12      25      2010    16      655     520124  4815751 263     40
18:45:25        2/16/2013       2       16      2013    18      641     521298  4815754 260     40
0:00:52 2/22/2014       2       22      2014    0       679     521622  4815756 259     40
0:01:10 2/11/2013       2       11      2013    0       671     521183  4815754 261     40
4:00:42 12/5/2010       12      5       2010    4       654     521576  4815756 260     40
12:02:53        12/12/2009      12      12      2009    12      648     520191  4815752 263     40
10:00:48        1/25/2010       1       25      2010    10      646     520733  4815753 262     40
6:14:55 3/9/2013        3       9       2013    6       641     520857  4815754 261     40
18:01:23        12/31/2011      12      31      2011    18      641     520818  4815754 261     40
18:00:57        3/4/2011        3       4       2011    18      654     521193  4815755 261     40
11:32:56        4/26/2013       4       26      2013    11      657     520516  4815753 262     40
4:00:45 3/20/2009       3       20      2009    4       641     521160  4815755 261     40
18:00:41        3/19/2009       3       19      2009    18      641     521073  4815755 261     40
6:00:47 4/28/2014       4       28      2014    6       907     521861  4815757 259     40
6:00:47 3/23/2012       3       23      2012    6       663     520720  4815754 262     40
14:00:53        3/20/2011       3       20      2011    14      657     520750  4815754 262     40



18:00:53        1/29/2013       1       29      2013    18      657     519672  4815751 264     40
4:00:24 2/14/2014       2       14      2014    4       671     520573  4815754 262     40
22:00:48        2/21/2014       2       21      2014    22      914     520224  4815753 263     40
0:00:42 2/7/2011        2       7       2011    0       653     520125  4815753 263     40
16:00:53        3/10/2012       3       10      2012    16      657     520749  4815754 262     40
2:00:53 3/23/2012       3       23      2012    2       663     520720  4815754 262     40
22:00:53        3/29/2009       3       29      2009    22      641     521073  4815756 261     40
6:00:54 12/31/2010      12      31      2010    6       653     520825  4815755 261     40
2:00:42 4/6/2013        4       6       2013    2       658     522118  4815759 258     40
4:00:48 3/6/2014        3       6       2014    4       909     521346  4815757 260     40
22:00:47        3/4/2011        3       4       2011    22      647     521289  4815757 260     40
16:00:47        3/8/2014        3       8       2014    16      909     520378  4815754 263     40
18:00:53        3/7/2014        3       7       2014    18      909     521081  4815756 261     40
10:00:53        12/29/2010      12      29      2010    10      641     522131  4815760 258     40
12:00:53        3/28/2012       3       28      2012    12      679     520346  4815754 263     40
6:00:54 3/22/2010       3       22      2010    6       801     521546  4815758 260     40
18:00:54        3/2/2014        3       2       2014    18      914     520172  4815754 263     40
12:00:53        12/31/2010      12      31      2010    12      654     520728  4815756 262     40
12:00:48        4/23/2012       4       23      2012    12      657     520357  4815755 263     40
6:00:48 3/21/2013       3       21      2013    6       663     521421  4815758 260     40
18:01:08        2/24/2014       2       24      2014    18      671     521139  4815757 261     40
19:30:12        2/17/2014       2       17      2014    19      657     521302  4815758 260     40
14:00:54        4/12/2013       4       12      2013    14      671     520679  4815756 262     40
16:00:56        12/4/2010       12      4       2010    16      801     520253  4815755 263     40
0:00:47 4/15/2012       4       15      2012    0       657     521253  4815758 260     40
12:02:23        4/20/2012       4       20      2012    12      674     522478  4815762 257     40
22:00:54        4/28/2011       4       28      2011    22      665     521755  4815760 259     40
22:00:25        2/2/2010        2       2       2010    22      641     520858  4815757 261     40
18:01:23        1/18/2012       1       18      2012    18      641     520128  4815755 263     40
16:00:52        4/3/2009        4       3       2009    16      639     521286  4815759 260     40
22:00:53        4/18/2012       4       18      2012    22      671     521515  4815759 260     40
20:00:42        3/7/2014        3       7       2014    20      909     521238  4815759 260     40
22:00:56        11/23/2010      11      23      2010    22      643     521396  4815759 260     40
0:00:53 1/31/2013       1       31      2013    0       675     519747  4815754 264     40
8:00:21 1/25/2011       1       25      2011    8       655     520167  4815755 263     40
14:00:54        3/22/2012       3       22      2012    14      665     520414  4815756 262     40
22:01:23        11/23/2010      11      23      2010    22      650     521394  4815759 260     40
10:15:12        4/4/2013        4       4       2013    10      657     520455  4815756 262     40
17:59:18        2/4/2013        2       4       2013    17      641     521401  4815760 260     40
22:00:26        2/15/2013       2       15      2013    22      658     521187  4815759 261     40
16:00:50 2/25/2010 2 25 2010 16 641 520851 4815758 261 40
2:01:23 5/10/2011 5 10 2011 2 665 521421 4815760 260 40
6:00:20 1/9/2009 1 9 2009 6 633 521289 4815760 260 40
14:00:40 2/3/2011 2 3 2011 14 653 520742 4815758 262 40
4:00:55 2/11/2013 2 11 2013 4 671 521179 4815759 261 40
2:00:47 12/31/2010 12 31 2010 2 655 520747 4815758 262 40
0:00:39 3/30/2009 3 30 2009 0 641 521072 4815759 261 40
0:00:17 2/12/2014 2 12 2014 0 671 520556 4815757 262 40
8:00:54 1/9/2009 1 9 2009 8 633 521293 4815760 260 40
18:00:55 1/24/2011 1 24 2011 18 655 520167 4815756 263 40
7:16:53 1/16/2014 1 16 2014 7 657 521246 4815760 260 40
14:00:24 4/6/2008 4 6 2008 14 636 521506 4815761 260 40
10:00:44 3/18/2010 3 18 2010 10 657 520749 4815758 262 40
16:00:54 2/8/2013 2 8 2013 16 658 520087 4815756 263 40



2:00:56 2/14/2014 2 14 2014 2 671 520577 4815758 262 40
2:01:50 3/12/2010 3 12 2010 2 646 521455 4815761 260 40
16:00:53 2/23/2014 2 23 2014 16 916 520419 4815757 262 40
18:00:56 2/21/2014 2 21 2014 18 914 520204 4815757 263 40
0:00:54 3/18/2013 3 18 2013 0 677 521507 4815761 260 40
10:00:49 5/1/2011 5 1 2011 10 657 520664 4815759 262 40
14:00:54 4/12/2009 4 12 2009 14 634 520611 4815758 262 40
4:53:25 4/15/2013 4 15 2013 4 657 521373 4815761 260 40
16:00:47 3/20/2011 3 20 2011 16 657 520758 4815759 262 40
14:00:53 3/24/2012 3 24 2012 14 675 520383 4815758 263 40
14:00:53 1/11/2012 1 11 2012 14 657 520369 4815758 263 40
10:00:55 12/12/2009 12 12 2009 10 648 520181 4815758 263 40
20:00:42 1/19/2013 1 19 2013 20 675 521106 4815761 261 40
8:00:47 1/24/2009 1 24 2009 8 634 519717 4815757 264 40
14:00:37 1/29/2011 1 29 2011 14 653 521097 4815761 261 40
16:00:55 2/1/2013 2 1 2013 16 675 520842 4815760 261 40
2:00:53 1/25/2011 1 25 2011 2 655 520169 4815758 263 40
18:00:48 4/13/2010 4 13 2010 18 653 521477 4815763 260 40
6:00:25 1/25/2011 1 25 2011 6 655 520168 4815759 263 40
16:00:54 2/10/2013 2 10 2013 16 671 521178 4815762 261 40
12:00:31 4/12/2009 4 12 2009 12 634 520609 4815760 262 40
16:00:53 1/9/2011 1 9 2011 16 653 521131 4815762 261 40
18:00:52 2/15/2013 2 15 2013 18 671 521180 4815762 261 40
16:00:44 3/26/2009 3 26 2009 16 643 520852 4815761 261 40
18:00:56 2/22/2014 2 22 2014 18 916 520336 4815760 263 40
14:00:52 3/22/2012 3 22 2012 14 674 520406 4815760 263 40
14:00:53 1/22/2013 1 22 2013 14 663 520691 4815761 262 40
6:01:26 1/24/2009 1 24 2009 6 634 519719 4815758 264 40
8:00:47 12/31/2010 12 31 2010 8 654 520700 4815761 262 40
2:00:47 12/25/2011 12 25 2011 2 657 520512 4815760 262 40
16:00:48 4/12/2009 4 12 2009 16 634 520614 4815761 262 40
16:00:56 1/29/2011 1 29 2011 16 653 521091 4815762 261 40
12:00:40 4/21/2010 4 21 2010 12 656 520420 4815760 262 40
16:00:48 12/24/2011 12 24 2011 16 657 520437 4815760 262 40
10:01:23 1/11/2009 1 11 2009 10 637 522389 4815767 258 40
2:01:11 4/6/2014 4 6 2014 2 679 521411 4815764 260 40
20:00:40 2/21/2014 2 21 2014 20 914 520246 4815760 263 40
8:01:00 2/11/2013 2 11 2013 8 671 521181 4815763 261 40
23:21:24 4/22/2013 4 22 2013 23 657 521517 4815764 260 40
16:00:41 4/20/2012 4 20 2012 16 672 522265 4815767 258 40
22:00:51 3/23/2011 3 23 2011 22 653 521838 4815766 259 40
10:00:41 1/13/2013 1 13 2013 10 675 521359 4815764 260 40
8:00:23 1/21/2012 1 21 2012 8 658 520142 4815761 263 40
6:00:54 2/11/2013 2 11 2013 6 671 521169 4815764 261 40
2:00:54 12/18/2009 12 18 2009 2 646 521432 4815765 260 40
0:00:54 3/31/2012 3 31 2012 0 665 521376 4815765 260 40
23:25:55 12/27/2012 12 27 2012 23 641 520160 4815761 263 40
18:00:41 1/25/2010 1 25 2010 18 646 521089 4815764 261 40
18:00:53 12/11/2010 12 11 2010 18 647 521078 4815764 261 40
8:00:55 1/10/2011 1 10 2011 8 653 521132 4815764 261 40
4:00:54 3/22/2010 3 22 2010 4 801 521541 4815766 260 40
18:00:20 4/10/2011 4 10 2011 18 641 521109 4815764 261 40
0:00:19 2/10/2009 2 10 2009 0 634 520504 4815762 262 40
1:28:52 4/16/2014 4 16 2014 1 657 521375 4815765 260 40



4:00:56 1/25/2011 1 25 2011 4 655 520168 4815762 263 40
14:00:48 3/22/2012 3 22 2012 14 675 520386 4815762 263 40
8:00:54 12/20/2010 12 20 2010 8 646 521288 4815765 260 40
6:00:53 3/6/2014 3 6 2014 6 909 521339 4815765 260 40
0:00:52 1/30/2013 1 30 2013 0 658 519745 4815760 264 40
22:00:54 3/27/2013 3 27 2013 22 677 521507 4815766 260 40
12:00:54 5/1/2011 5 1 2011 12 657 520537 4815763 262 40
16:01:12 3/20/2011 3 20 2011 16 647 520827 4815764 261 40
2:00:54 3/20/2009 3 20 2009 2 641 521167 4815765 261 40
20:00:49 2/15/2013 2 15 2013 20 671 521179 4815766 261 40
2:00:53 3/22/2010 3 22 2010 2 801 521541 4815767 260 40
8:00:56 4/9/2010 4 9 2010 8 647 521338 4815766 260 40
2:00:42 12/7/2013 12 7 2013 2 908 520873 4815765 261 40
14:00:50 4/12/2010 4 12 2010 14 656 520748 4815765 262 40
2:00:42 4/9/2010 4 9 2010 2 652 521757 4815768 259 40
18:00:48 1/24/2011 1 24 2011 18 655 520165 4815763 263 40
4:01:11 11/30/2012 11 30 2012 4 675 521579 4815767 260 40
20:00:54 2/7/2013 2 7 2013 20 671 520524 4815764 262 40
18:00:55 1/18/2012 1 18 2012 18 665 520251 4815763 263 40
18:00:08 3/29/2012 3 29 2012 18 679 521490 4815767 260 40
12:00:47 4/12/2010 4 12 2010 12 656 520748 4815765 262 40
6:00:24 1/9/2009 1 9 2009 6 632 521208 4815767 261 40
6:00:44 3/25/2011 3 25 2011 6 653 521400 4815767 260 40
4:00:53 2/10/2009 2 10 2009 4 634 520469 4815764 262 40
8:00:23 3/19/2013 3 19 2013 8 658 521163 4815767 261 40
4:00:45 2/19/2013 2 19 2013 4 658 519794 4815763 264 40
8:00:53 3/26/2012 3 26 2012 8 665 520846 4815766 261 40
12:00:42 4/14/2012 4 14 2012 12 672 520325 4815765 263 40
0:00:55 2/16/2013 2 16 2013 0 671 521180 4815767 261 40
4:00:26 1/11/2010 1 11 2010 4 646 521355 4815768 260 40
14:00:47 1/29/2012 1 29 2012 14 657 520012 4815764 263 40
6:00:53 12/31/2010 12 31 2010 6 654 520701 4815766 262 40
16:00:47 1/22/2013 1 22 2013 16 665 520292 4815765 263 40
18:00:33 2/11/2009 2 11 2009 18 635 520876 4815767 261 40
0:00:43 2/2/2013 2 2 2013 0 658 521099 4815767 261 40
6:00:56 2/8/2013 2 8 2013 6 671 520527 4815766 262 40
6:00:53 4/30/2010 4 30 2010 6 640 521168 4815768 261 40
14:00:53 3/20/2011 3 20 2011 14 647 520829 4815767 261 40
22:00:54 3/17/2013 3 17 2013 22 677 521453 4815769 260 40
16:00:56 1/22/2013 1 22 2013 16 671 520330 4815765 263 40
4:00:54 3/18/2010 3 18 2010 4 656 521451 4815769 260 40
8:00:54 1/26/2011 1 26 2011 8 653 520636 4815767 262 40
6:00:40 1/21/2012 1 21 2012 6 658 520140 4815765 263 40
4:00:56 1/9/2009 1 9 2009 4 632 521206 4815769 261 40
22:00:43 2/1/2013 2 1 2013 22 658 521099 4815768 261 40
22:00:41 2/15/2013 2 15 2013 22 671 521179 4815769 261 40
10:00:53 12/31/2010 12 31 2010 10 654 520734 4815768 262 40
16:00:42 2/3/2011 2 3 2011 16 653 520746 4815768 262 40
2:00:56 2/8/2013 2 8 2013 2 671 520524 4815767 262 40
18:00:47 2/27/2009 2 27 2009 18 634 520550 4815768 262 40
2:00:54 4/15/2013 4 15 2013 2 671 521380 4815771 260 40
4:00:53 1/29/2009 1 29 2009 4 634 520550 4815768 262 40
18:00:07 4/5/2009 4 5 2009 18 641 521462 4815771 260 40
18:00:53 1/26/2011 1 26 2011 18 653 519944 4815766 264 40



14:00:47 4/14/2012 4 14 2012 14 672 520322 4815768 263 40
18:00:25 3/18/2009 3 18 2009 18 641 521406 4815771 260 40
4:00:54 12/18/2010 12 18 2010 4 646 521454 4815771 260 40
6:00:56 12/18/2010 12 18 2010 6 646 521454 4815771 260 40
18:00:54 1/28/2009 1 28 2009 18 634 520546 4815769 262 40
14:01:07 1/3/2011 1 3 2011 14 641 520546 4815769 262 40
6:00:53 4/9/2009 4 9 2009 6 641 521359 4815771 260 40
0:00:53 3/24/2011 3 24 2011 0 653 521399 4815771 260 40
18:00:52 1/31/2013 1 31 2013 18 671 520307 4815768 263 40
0:00:47 3/14/2013 3 14 2013 0 677 521510 4815772 260 40
0:03:02 3/22/2010 3 22 2010 0 801 521537 4815773 260 40
12:00:43 4/15/2010 4 15 2010 12 657 520556 4815770 262 40
20:00:42 3/31/2014 3 31 2014 20 917 521157 4815772 261 40
0:00:41 1/25/2011 1 25 2011 0 655 520170 4815769 263 40
0:00:47 2/8/2013 2 8 2013 0 671 520525 4815770 262 40
6:00:54 4/9/2009 4 9 2009 6 639 521356 4815772 260 40
22:00:48 1/31/2011 1 31 2011 22 653 519948 4815768 264 40
4:00:42 4/9/2009 4 9 2009 4 639 521356 4815773 260 40
12:00:54 4/12/2013 4 12 2013 12 671 520679 4815771 262 40
4:00:41 3/19/2011 3 19 2011 4 659 521419 4815773 260 40
18:01:26 2/23/2012 2 23 2012 18 641 519783 4815768 264 40
4:50:53 12/19/2012 12 19 2012 4 641 520753 4815771 262 40
20:00:53 3/6/2014 3 6 2014 20 909 521112 4815772 261 40
22:00:49 2/7/2013 2 7 2013 22 671 520529 4815771 262 40
18:00:54 3/29/2012 3 29 2012 18 677 521453 4815774 260 40
18:00:43 3/29/2012 3 29 2012 18 674 521518 4815774 260 40
20:01:12 3/17/2013 3 17 2013 20 679 521740 4815775 259 40
14:01:17 11/23/2010 11 23 2010 14 643 522450 4815778 257 40
6:00:54 3/22/2010 3 22 2010 6 656 521450 4815774 260 40
22:01:54 12/11/2010 12 11 2010 22 647 521083 4815773 261 40
4:00:55 4/9/2009 4 9 2009 4 641 521360 4815774 260 40
22:00:47 1/28/2009 1 28 2009 22 634 520547 4815772 262 40
18:00:53 1/22/2011 1 22 2011 18 653 520305 4815771 263 40
14:00:53 11/28/2013 11 28 2013 14 914 521620 4815775 259 40
18:00:49 2/22/2014 2 22 2014 18 679 520436 4815772 262 40
14:00:42 4/23/2012 4 23 2012 14 657 520369 4815772 263 40
0:00:54 1/29/2009 1 29 2009 0 634 520547 4815772 262 40
0:00:54 1/29/2009 1 29 2009 0 635 520573 4815773 262 40
10:58:44 4/16/2013 4 16 2013 10 657 521157 4815774 261 40
18:00:55 1/22/2011 1 22 2011 18 653 520305 4815772 263 40
6:00:54 2/10/2009 2 10 2009 6 634 520468 4815773 262 40
6:22:55 2/11/2013 2 11 2013 6 641 521148 4815775 261 40
18:01:53 1/22/2013 1 22 2013 18 665 520137 4815772 263 40
16:01:19 11/23/2010 11 23 2010 16 643 522439 4815780 257 40
2:00:50 12/31/2010 12 31 2010 2 654 520690 4815774 262 40
6:00:24 3/19/2011 3 19 2011 6 659 521425 4815777 260 40
16:00:27 1/17/2012 1 17 2012 16 658 520242 4815773 263 40
6:00:49 3/16/2013 3 16 2013 6 677 521228 4815776 260 40
12:01:00 4/22/2013 4 22 2013 12 679 520410 4815774 262 40
14:00:21 1/22/2013 1 22 2013 14 671 520328 4815774 263 40
14:00:22 4/14/2012 4 14 2012 14 657 520429 4815774 262 40
16:01:57 4/24/2012 4 24 2012 16 657 522496 4815781 257 40
16:00:45 2/23/2014 2 23 2014 16 679 520398 4815774 263 40
0:01:12 4/9/2010 4 9 2010 0 643 521420 4815778 260 40



18:01:11 2/7/2013 2 7 2013 18 658 520553 4815775 262 40
0:00:27 3/24/2011 3 24 2011 0 641 521240 4815777 260 40
4:00:33 1/27/2011 1 27 2011 4 653 519940 4815773 264 40
0:00:41 2/16/2013 2 16 2013 0 658 521195 4815777 261 40
0:00:24 1/11/2010 1 11 2010 0 646 521354 4815778 260 40
18:00:41 1/26/2011 1 26 2011 18 653 519940 4815774 264 40
6:00:48 1/29/2009 1 29 2009 6 634 520549 4815775 262 40
22:00:47 4/8/2010 4 8 2010 22 643 521420 4815778 260 40
20:00:48 3/18/2013 3 18 2013 20 663 521178 4815778 261 40
8:00:34 3/30/2014 3 30 2014 8 679 520733 4815777 262 40
18:00:39 1/3/2010 1 3 2010 18 647 519991 4815774 264 40
18:00:51 12/16/2010 12 16 2010 18 650 521163 4815778 261 40
18:00:55 1/20/2011 1 20 2011 18 653 520768 4815777 262 40
14:00:41 4/6/2008 4 6 2008 14 631 521538 4815779 260 40
10:00:53 3/31/2014 3 31 2014 10 679 520721 4815777 262 40
12:01:23 4/24/2012 4 24 2012 12 657 522503 4815783 257 40
22:00:52 3/23/2011 3 23 2011 22 641 521249 4815779 260 40
4:00:48 4/6/2014 4 6 2014 4 679 521430 4815779 260 40
2:00:54 1/23/2013 1 23 2013 2 663 521105 4815778 261 40
6:00:22 1/19/2011 1 19 2011 6 654 520307 4815776 263 40
18:00:47 2/10/2013 2 10 2013 18 671 521283 4815779 260 40
0:00:24 1/27/2011 1 27 2011 0 653 519960 4815775 264 40
12:00:41 3/25/2012 3 25 2012 12 658 520336 4815776 263 40
2:00:33 3/23/2011 3 23 2011 2 641 521428 4815780 260 40
2:00:48 2/10/2009 2 10 2009 2 634 520492 4815777 262 40
12:00:21 4/17/2008 4 17 2008 12 632 520726 4815778 262 40
10:00:44 4/17/2008 4 17 2008 10 632 520726 4815778 262 40
10:00:55 3/18/2010 3 18 2010 10 656 520690 4815778 262 40
18:00:23 4/11/2008 4 11 2008 18 634 521344 4815780 260 40
18:00:54 3/11/2011 3 11 2011 18 647 521222 4815780 260 40
4:00:53 2/24/2012 2 24 2012 4 665 519960 4815776 264 40
14:00:54 3/25/2012 3 25 2012 14 657 520499 4815778 262 40
18:00:48 5/5/2009 5 5 2009 18 639 521145 4815780 261 40
20:00:53 2/6/2013 2 6 2013 20 665 520578 4815779 262 40
23:48:26 2/1/2013 2 1 2013 23 641 521199 4815780 261 40
18:00:27 2/3/2009 2 3 2009 18 634 520551 4815779 262 40
16:00:53 1/8/2012 1 8 2012 16 657 520148 4815778 263 40
22:00:48 1/26/2011 1 26 2011 22 653 519957 4815777 264 40
8:00:53 3/24/2012 3 24 2012 8 665 520287 4815778 263 40
18:00:47 4/1/2009 4 1 2009 18 639 521410 4815782 260 40
4:00:53 1/17/2010 1 17 2010 4 647 519396 4815776 265 40
22:00:53 1/22/2011 1 22 2011 22 653 520305 4815778 263 40
20:00:54 2/9/2013 2 9 2013 20 671 520350 4815779 263 40
18:00:42 3/26/2009 3 26 2009 18 641 521165 4815781 261 40
18:00:27 1/31/2011 1 31 2011 18 653 519945 4815778 264 40
2:00:11 1/29/2009 1 29 2009 2 634 520524 4815779 262 40
4:01:12 3/22/2010 3 22 2010 4 647 521545 4815783 260 40
18:00:48 2/9/2009 2 9 2009 18 634 520487 4815780 262 40
2:00:53 2/24/2012 2 24 2012 2 665 519949 4815778 264 40
0:00:53 2/24/2012 2 24 2012 0 665 519952 4815778 264 40
2:00:48 3/24/2011 3 24 2011 2 647 521166 4815782 261 40
8:00:53 1/23/2013 1 23 2013 8 663 521120 4815782 261 40
12:01:18 11/23/2010 11 23 2010 12 643 522447 4815786 257 40
6:00:54 4/6/2014 4 6 2014 6 679 521421 4815783 260 40



4:00:41 2/8/2013 2 8 2013 4 671 520529 4815780 262 40
18:07:54 3/7/2013 3 7 2013 18 641 521251 4815782 260 40
22:00:38 2/10/2013 2 10 2013 22 671 521263 4815783 260 40
4:00:53 3/24/2011 3 24 2011 4 653 521337 4815783 260 40
6:00:48 1/17/2010 1 17 2010 6 647 519396 4815777 265 40
18:00:45 2/19/2011 2 19 2011 18 653 521249 4815783 260 40
8:00:21 12/26/2011 12 26 2011 8 658 521199 4815783 261 40
10:00:12 4/12/2010 4 12 2010 10 657 520654 4815781 262 40
22:00:36 2/9/2013 2 9 2013 22 671 520356 4815780 263 40
16:01:40 1/16/2013 1 16 2013 16 675 520655 4815781 262 40
14:00:42 1/8/2012 1 8 2012 14 657 520151 4815780 263 40
20:00:55 3/21/2013 3 21 2013 20 663 521290 4815783 260 40
0:01:11 3/21/2014 3 21 2014 0 679 521373 4815784 260 40
16:00:35 1/29/2012 1 29 2012 16 657 519994 4815780 264 40
18:00:42 4/4/2008 4 4 2008 18 637 521535 4815784 260 40
14:01:18 1/11/2009 1 11 2009 14 637 522385 4815787 258 40
14:01:55 4/24/2012 4 24 2012 14 657 522497 4815788 257 40
2:00:21 2/11/2013 2 11 2013 2 658 521197 4815784 261 40
2:00:56 1/31/2013 1 31 2013 2 675 519781 4815779 264 40
18:00:43 2/14/2013 2 14 2013 18 658 520555 4815782 262 40
22:00:47 2/19/2013 2 19 2013 22 671 520535 4815782 262 40
18:00:25 4/17/2009 4 17 2009 18 639 520143 4815781 263 40
22:01:24 2/9/2009 2 9 2009 22 634 520488 4815782 262 40
0:00:53 2/4/2009 2 4 2009 0 634 520488 4815782 262 40
12:00:53 4/14/2012 4 14 2012 12 657 520448 4815783 262 40
4:00:54 12/5/2010 12 5 2010 4 650 521681 4815787 259 40
6:00:54 4/12/2009 4 12 2009 6 634 521563 4815787 260 40
2:00:55 3/31/2012 3 31 2012 2 671 521521 4815787 260 40
18:01:11 2/22/2014 2 22 2014 18 909 520325 4815783 263 40
6:01:00 1/23/2013 1 23 2013 6 663 521114 4815785 261 40
0:00:53 3/22/2010 3 22 2010 0 647 521544 4815787 260 40
20:00:42 4/1/2013 4 1 2013 20 658 522199 4815789 258 40
2:00:53 3/22/2010 3 22 2010 2 647 521545 4815787 260 40
8:00:54 11/21/2010 11 21 2010 8 639 520129 4815783 263 40
20:00:54 2/19/2013 2 19 2013 20 671 520526 4815784 262 40
18:00:53 4/3/2009 4 3 2009 18 647 521404 4815787 260 40
4:00:49 2/16/2013 2 16 2013 4 671 521201 4815786 261 40
18:00:53 2/20/2011 2 20 2011 18 647 521241 4815786 260 40
14:00:54 2/24/2014 2 24 2014 14 916 520942 4815785 261 40
22:00:53 3/23/2011 3 23 2011 22 647 521165 4815786 261 40
18:00:48 4/11/2008 4 11 2008 18 634 521078 4815786 261 40
4:00:54 1/23/2013 1 23 2013 4 663 521118 4815786 261 40
22:00:44 2/23/2012 2 23 2012 22 665 519958 4815783 264 40
16:00:42 2/3/2009 2 3 2009 16 634 520577 4815785 262 40
20:00:54 2/23/2012 2 23 2012 20 665 519960 4815783 264 40
18:00:54 4/1/2009 4 1 2009 18 639 521406 4815788 260 40
20:00:54 1/31/2013 1 31 2013 20 675 520452 4815785 262 40
18:00:31 4/14/2011 4 14 2011 18 647 521117 4815787 261 40
18:01:12 3/23/2011 3 23 2011 18 647 521157 4815788 261 40
12:00:47 4/9/2012 4 9 2012 12 665 520359 4815785 263 40
4:00:54 4/12/2009 4 12 2009 4 634 521562 4815789 260 40
22:00:54 1/31/2013 1 31 2013 22 675 520436 4815786 262 40
0:01:12 3/22/2010 3 22 2010 0 656 521438 4815790 260 40
16:00:35 2/5/2009 2 5 2009 16 634 520420 4815787 262 40



18:00:56 2/5/2009 2 5 2009 18 634 520402 4815787 263 40
18:00:25 1/28/2009 1 28 2009 18 635 520561 4815788 262 40
16:00:53 1/27/2011 1 27 2011 16 653 521100 4815789 261 40
18:00:44 2/4/2013 2 4 2013 18 658 521238 4815790 260 40
20:00:54 2/10/2013 2 10 2013 20 671 521275 4815790 260 40
17:25:12 12/27/2012 12 27 2012 17 641 520211 4815787 263 40
0:00:54 3/24/2011 3 24 2011 0 647 521165 4815790 261 40
2:00:41 2/16/2013 2 16 2013 2 671 521200 4815790 261 40
18:00:54 1/16/2013 1 16 2013 18 675 520672 4815789 262 40
18:00:50 2/2/2013 2 2 2013 18 657 519774 4815786 264 40
4:00:43 1/31/2013 1 31 2013 4 675 519785 4815786 264 40
14:00:21 4/30/2011 4 30 2011 14 657 520703 4815789 262 40
18:00:53 12/17/2009 12 17 2009 18 646 521458 4815792 260 40
8:00:53 1/31/2013 1 31 2013 8 675 519787 4815787 264 40
0:00:41 3/14/2013 3 14 2013 0 658 521461 4815792 260 40
22:00:47 3/4/2011 3 4 2011 22 655 521278 4815792 260 40
0:00:48 1/23/2013 1 23 2013 0 663 521095 4815791 261 40
2:00:54 4/8/2013 4 8 2013 2 671 521280 4815792 260 40
18:00:53 2/23/2014 2 23 2014 18 671 520500 4815789 262 40
16:00:54 1/28/2013 1 28 2013 16 671 520173 4815789 263 40
2:00:53 3/22/2010 3 22 2010 2 656 521442 4815793 260 40
18:00:54 11/23/2010 11 23 2010 18 643 521917 4815795 259 40
18:00:47 3/29/2009 3 29 2009 18 641 521144 4815792 261 40
10:00:51 4/9/2012 4 9 2012 10 665 520374 4815790 263 40
23:29:47 2/25/2013 2 25 2013 23 641 521089 4815792 261 40
17:47:42 2/1/2013 2 1 2013 17 641 521159 4815793 261 40
6:00:49 2/20/2013 2 20 2013 6 671 520387 4815790 263 40
18:00:54 4/3/2009 4 3 2009 18 639 521476 4815794 260 40
4:00:54 1/25/2010 1 25 2010 4 647 521350 4815794 260 40
2:00:55 3/31/2014 3 31 2014 2 679 521373 4815794 260 40
18:00:47 1/23/2011 1 23 2011 18 653 520626 4815792 262 40
22:00:42 1/28/2009 1 28 2009 22 635 520558 4815791 262 40
22:00:41 3/27/2013 3 27 2013 22 658 521360 4815794 260 40
16:00:41 4/17/2009 4 17 2009 16 639 520213 4815791 263 40
8:00:31 1/9/2009 1 9 2009 8 632 521172 4815794 261 40
6:01:00 1/31/2013 1 31 2013 6 675 519793 4815790 264 40
18:00:28 3/18/2011 3 18 2011 18 659 521379 4815795 260 40
12:00:45 4/24/2010 4 24 2010 12 643 520637 4815792 262 40
2:00:53 4/15/2012 4 15 2012 2 672 521541 4815795 260 40
22:01:52 3/31/2014 3 31 2014 22 679 521844 4815796 259 40
4:00:53 2/20/2013 2 20 2013 4 671 520385 4815792 263 40
8:00:54 4/9/2010 4 9 2010 8 656 521766 4815797 259 40
6:00:44 4/2/2012 4 2 2012 6 673 522055 4815798 258 40
22:00:45 2/4/2013 2 4 2013 22 658 521255 4815795 260 40
14:00:28 2/27/2009 2 27 2009 14 635 520499 4815793 262 40
22:00:42 2/5/2009 2 5 2009 22 634 520403 4815793 263 40
22:00:54 3/30/2012 3 30 2012 22 665 521366 4815796 260 40
2:01:52 2/20/2013 2 20 2013 2 671 520379 4815793 263 40
4:00:48 1/14/2010 1 14 2010 4 647 519404 4815790 265 40
12:00:55 1/11/2009 1 11 2009 12 637 522387 4815799 258 40
0:00:47 2/5/2013 2 5 2013 0 658 521253 4815796 260 40
2:00:45 1/29/2009 1 29 2009 2 635 520553 4815794 262 40
4:00:29 2/8/2013 2 8 2013 4 658 520522 4815794 262 40
10:00:55 4/12/2009 4 12 2009 10 634 520581 4815794 262 40



16:00:47 2/14/2013 2 14 2013 16 658 520587 4815795 262 40
18:00:53 4/3/2009 4 3 2009 18 639 521560 4815798 260 40
16:00:53 12/17/2008 12 17 2008 16 633 522658 4815802 257 40
16:00:55 2/3/2013 2 3 2013 16 671 521253 4815798 260 40
22:00:53 4/1/2009 4 1 2009 22 643 521688 4815799 259 40
4:00:24 1/24/2009 1 24 2009 4 634 519742 4815793 264 40
18:00:49 1/20/2011 1 20 2011 18 653 520797 4815796 262 40
4:00:47 1/29/2009 1 29 2009 4 635 520554 4815796 262 40
6:00:41 2/11/2013 2 11 2013 6 658 521192 4815798 261 40
13:30:26 12/13/2013 12 13 2013 13 657 519853 4815794 264 40
2:00:49 2/8/2013 2 8 2013 2 658 520519 4815796 262 40
0:00:56 12/31/2010 12 31 2010 0 657 521903 4815800 259 40
10:00:57 3/18/2010 3 18 2010 10 647 520698 4815797 262 40
2:00:41 3/16/2009 3 16 2009 2 638 520521 4815796 262 40
18:00:56 4/10/2011 4 10 2011 18 647 521088 4815798 261 40
0:00:57 2/6/2009 2 6 2009 0 634 520429 4815796 262 40
8:00:55 1/25/2010 1 25 2010 8 646 521490 4815800 260 40
14:00:48 4/22/2013 4 22 2013 14 679 520477 4815797 262 40
18:00:54 3/11/2011 3 11 2011 18 654 521113 4815799 261 40
22:00:53 2/3/2009 2 3 2009 22 634 520484 4815797 262 40
2:00:50 1/11/2010 1 11 2010 2 646 521356 4815800 260 40
22:00:48 3/11/2011 3 11 2011 22 654 521111 4815799 261 40
2:00:17 2/16/2013 2 16 2013 2 658 521194 4815800 261 40
18:00:54 1/3/2014 1 3 2014 18 658 519708 4815795 264 40
14:01:23 4/18/2011 4 18 2011 14 657 520572 4815798 262 40
10:07:17 4/2/2013 4 2 2013 10 657 520556 4815798 262 40
14:00:41 4/17/2009 4 17 2009 14 639 520328 4815798 263 40
8:00:53 2/9/2010 2 9 2010 8 641 520120 4815797 263 40
8:00:54 4/2/2011 4 2 2011 8 663 520516 4815799 262 40
6:00:24 1/25/2010 1 25 2010 6 646 521482 4815802 260 40
0:00:47 3/12/2011 3 12 2011 0 654 521110 4815801 261 40
4:00:44 2/11/2013 2 11 2013 4 658 521189 4815801 261 40
17:13:12 2/21/2013 2 21 2013 17 641 521342 4815802 260 40
6:00:48 1/19/2011 1 19 2011 6 646 520452 4815799 262 40
22:00:47 12/30/2010 12 30 2010 22 657 521908 4815804 259 40
2:00:47 2/6/2009 2 6 2009 2 634 520428 4815799 262 40
6:01:15 1/29/2009 1 29 2009 6 635 520553 4815800 262 40
18:00:42 2/23/2014 2 23 2014 18 914 520328 4815799 263 40
2:00:42 2/5/2013 2 5 2013 2 658 521260 4815802 260 40
8:00:48 4/16/2009 4 16 2009 8 634 521129 4815802 261 40
8:00:48 3/24/2012 3 24 2012 8 658 520571 4815801 262 40
4:00:54 4/21/2009 4 21 2009 4 639 521393 4815803 260 40
0:00:47 2/8/2013 2 8 2013 0 658 520495 4815801 262 40
2:00:56 2/2/2013 2 2 2013 2 675 520962 4815802 261 40
4:00:57 4/15/2013 4 15 2013 4 671 521378 4815804 260 40
20:00:54 2/17/2013 2 17 2013 20 671 520611 4815802 262 40
0:00:27 1/22/2013 1 22 2013 0 665 521586 4815805 260 40
22:00:32 2/17/2013 2 17 2013 22 671 520614 4815802 262 40
6:00:23 3/12/2010 3 12 2010 6 646 521449 4815805 260 40
8:00:42 12/12/2010 12 12 2010 8 647 521090 4815804 261 40
18:00:41 2/21/2013 2 21 2013 18 658 521135 4815805 261 40
14:00:55 3/24/2012 3 24 2012 14 665 520297 4815802 263 40
4:00:53 3/22/2010 3 22 2010 4 656 521474 4815806 260 40
2:00:53 2/21/2013 2 21 2013 2 671 521237 4815805 260 40



12:00:22 3/22/2012 3 22 2012 12 658 520628 4815803 262 40
18:00:53 12/30/2010 12 30 2010 18 655 520707 4815804 262 40
4:00:56 3/12/2010 3 12 2010 4 646 521449 4815806 260 40
18:00:49 3/30/2012 3 30 2012 18 672 521182 4815805 261 40
10:00:26 4/16/2009 4 16 2009 10 634 521109 4815805 261 40
6:01:04 1/14/2010 1 14 2010 6 647 519443 4815800 265 40
22:00:56 11/23/2010 11 23 2010 22 638 521222 4815806 260 40
0:01:17 4/11/2012 4 11 2012 0 665 521127 4815806 261 40
12:00:22 4/16/2010 4 16 2010 12 656 520399 4815804 263 40
0:00:48 4/9/2010 4 9 2010 0 801 521389 4815807 260 40
0:00:53 4/25/2012 4 25 2012 0 657 521456 4815807 260 40
6:00:48 3/19/2011 3 19 2011 6 647 521122 4815808 261 40
16:00:48 1/11/2012 1 11 2012 16 657 520352 4815805 263 40
0:00:30 3/23/2012 3 23 2012 0 663 521297 4815808 260 40
14:00:53 3/22/2012 3 22 2012 14 672 520483 4815806 262 40
0:01:11 2/18/2013 2 18 2013 0 671 520613 4815806 262 40
18:00:26 2/15/2013 2 15 2013 18 658 521107 4815808 261 40
16:07:56 4/2/2013 4 2 2013 16 657 520538 4815807 262 40
5:49:18 2/2/2013 2 2 2013 5 641 521193 4815809 261 40
18:00:12 2/11/2011 2 11 2011 18 653 520803 4815808 262 40
2:00:20 1/2/2012 1 2 2012 2 657 520336 4815806 263 40
22:00:23 2/10/2013 2 10 2013 22 658 521223 4815809 260 40
6:00:47 1/2/2012 1 2 2012 6 657 520339 4815807 263 40
18:01:47 3/23/2011 3 23 2011 18 653 521124 4815809 261 40
2:00:54 1/25/2010 1 25 2010 2 647 521353 4815810 260 40
8:00:41 2/11/2013 2 11 2013 8 658 521190 4815809 261 40
18:00:45 4/1/2009 4 1 2009 18 647 521298 4815810 260 40
12:00:26 4/18/2009 4 18 2009 12 634 520268 4815807 263 40
0:00:55 12/31/2010 12 31 2010 0 655 520708 4815808 262 40
0:00:41 3/18/2013 3 18 2013 0 658 521104 4815810 261 40
6:00:47 4/16/2013 4 16 2013 6 679 521353 4815810 260 40
22:00:54 1/16/2010 1 16 2010 22 646 519626 4815805 264 40
2:00:41 1/27/2011 1 27 2011 2 653 519900 4815806 264 40
14:00:47 4/9/2010 4 9 2010 14 647 520714 4815809 262 40
16:00:50 3/24/2011 3 24 2011 16 653 520545 4815808 262 40
14:00:23 3/22/2012 3 22 2012 14 658 520579 4815809 262 40
16:01:11 1/28/2013 1 28 2013 16 675 520086 4815807 263 40
2:00:47 3/18/2011 3 18 2011 2 659 521396 4815812 260 40
22:00:53 3/16/2013 3 16 2013 22 679 521420 4815812 260 40
8:00:28 12/18/2009 12 18 2009 8 646 521508 4815812 260 40
18:00:53 2/21/2013 2 21 2013 18 671 521249 4815812 260 40
20:00:53 2/14/2013 2 14 2013 20 671 521084 4815812 261 40
14:00:38 4/5/2009 4 5 2009 14 641 521123 4815812 261 40
10:00:54 3/6/2011 3 6 2011 10 653 520746 4815811 262 40
18:01:17 2/5/2009 2 5 2009 18 634 520400 4815810 263 40
20:00:47 2/7/2013 2 7 2013 20 658 520474 4815810 262 40
12:00:20 4/12/2010 4 12 2010 12 657 520548 4815811 262 40
22:00:56 12/1/2011 12 1 2011 22 655 521144 4815813 261 40
4:00:57 4/16/2013 4 16 2013 4 679 521354 4815814 260 40
18:00:55 2/17/2013 2 17 2013 18 671 520616 4815812 262 40
14:01:11 4/17/2013 4 17 2013 14 679 520633 4815812 262 40
12:00:19 3/24/2012 3 24 2012 12 665 520294 4815811 263 40
7:12:25 4/11/2014 4 11 2014 7 657 521340 4815814 260 40
14:00:42 12/17/2008 12 17 2008 14 633 522676 4815819 257 40



14:00:54 4/18/2013 4 18 2013 14 679 520553 4815812 262 40
22:00:39 12/30/2010 12 30 2010 22 655 520709 4815813 262 40
20:00:53 2/9/2013 2 9 2013 20 658 519982 4815811 264 40
18:01:23 2/10/2010 2 10 2010 18 641 520196 4815811 263 40
12:00:54 4/18/2013 4 18 2013 12 679 520554 4815812 262 40
0:00:53 2/11/2013 2 11 2013 0 658 521224 4815815 260 40
18:00:48 3/30/2010 3 30 2010 18 657 521296 4815815 260 40
0:00:41 4/8/2012 4 8 2012 0 657 521352 4815815 260 40
0:22:17 2/11/2013 2 11 2013 0 641 521225 4815815 260 40
14:00:48 3/11/2009 3 11 2009 14 641 520596 4815813 262 40
4:01:13 11/23/2010 11 23 2010 4 639 521266 4815815 260 40
18:00:53 12/16/2010 12 16 2010 18 657 519952 4815812 264 40
6:00:55 12/12/2010 12 12 2010 6 647 521111 4815815 261 40
18:00:47 1/15/2011 1 15 2011 18 655 520451 4815813 262 40
0:01:17 2/10/2013 2 10 2013 0 658 519910 4815812 264 40
2:00:53 3/26/2011 3 26 2011 2 650 521393 4815817 260 40
22:00:38 2/14/2013 2 14 2013 22 671 521092 4815816 261 40
6:00:48 4/13/2009 4 13 2009 6 634 521462 4815817 260 40
18:01:12 2/17/2011 2 17 2011 18 653 521244 4815816 260 40
16:00:56 12/20/2010 12 20 2010 16 646 520748 4815815 262 40
2:00:43 1/7/2014 1 7 2014 2 658 519423 4815811 265 40
4:00:42 12/12/2010 12 12 2010 4 647 521101 4815816 261 40
18:00:54 2/17/2011 2 17 2011 18 641 520905 4815816 261 40
6:00:25 4/15/2013 4 15 2013 6 671 521379 4815817 260 40
18:00:49 1/16/2011 1 16 2011 18 655 520658 4815815 262 40
12:00:53 12/29/2010 12 29 2010 12 641 522201 4815820 258 40
22:00:30 2/9/2013 2 9 2013 22 658 519915 4815814 264 40
18:00:55 3/29/2009 3 29 2009 18 637 521529 4815819 260 40
16:00:23 4/18/2009 4 18 2009 16 634 520378 4815815 263 40
0:00:47 3/5/2011 3 5 2011 0 647 521397 4815818 260 40
2:00:50 2/16/2011 2 16 2011 2 653 521477 4815819 260 40
4:00:54 1/2/2012 1 2 2012 4 657 520337 4815815 263 40
4:00:49 2/20/2011 2 20 2011 4 653 521300 4815819 260 40
22:00:47 2/7/2013 2 7 2013 22 658 520479 4815816 262 40
2:00:54 4/8/2012 4 8 2012 2 657 521346 4815820 260 40
18:01:12 2/16/2014 2 16 2014 18 671 521275 4815819 260 40
22:00:52 2/12/2011 2 12 2011 22 647 520838 4815818 261 40
18:00:54 2/20/2013 2 20 2013 18 657 519970 4815816 264 40
22:00:34 3/20/2014 3 20 2014 22 679 521376 4815820 260 40
10:00:55 2/9/2010 2 9 2010 10 641 521220 4815820 260 40
10:00:18 4/15/2010 4 15 2010 10 657 520628 4815819 262 40
10:00:19 4/16/2009 4 16 2009 10 639 520530 4815819 262 40
18:00:42 2/14/2013 2 14 2013 18 671 520634 4815820 262 40
2:00:43 4/5/2009 4 5 2009 2 641 521228 4815822 260 40
18:00:36 3/31/2011 3 31 2011 18 801 521567 4815823 260 40
22:00:47 2/16/2014 2 16 2014 22 671 521141 4815821 261 40
18:00:47 5/6/2010 5 6 2010 18 646 522080 4815824 258 40
6:00:48 2/19/2013 2 19 2013 6 658 519895 4815818 264 40
0:00:53 2/15/2013 2 15 2013 0 671 521088 4815822 261 40
18:00:48 1/25/2011 1 25 2011 18 653 520666 4815820 262 40
8:00:32 2/6/2013 2 6 2013 8 658 521247 4815822 260 40
18:00:42 2/7/2009 2 7 2009 18 635 520641 4815820 262 40
0:00:33 2/13/2011 2 13 2011 0 647 520835 4815821 261 40
12:00:55 3/22/2012 3 22 2012 12 672 520582 4815820 262 40



18:00:54 1/16/2011 1 16 2011 18 653 520621 4815820 262 40
12:00:50 3/25/2012 3 25 2012 12 672 520354 4815820 263 40
0:01:12 1/29/2013 1 29 2013 0 665 519881 4815819 264 40
18:00:54 4/24/2009 4 24 2009 18 639 521256 4815823 260 40
22:00:41 1/28/2013 1 28 2013 22 665 519879 4815819 264 40
18:01:23 2/6/2013 2 6 2013 18 671 520967 4815822 261 40
0:00:55 1/2/2012 1 2 2012 0 657 520333 4815820 263 40
4:00:53 3/19/2011 3 19 2011 4 647 521124 4815823 261 40
18:00:57 2/21/2014 2 21 2014 18 909 520986 4815823 261 40
22:00:54 2/6/2011 2 6 2011 22 653 520079 4815821 263 40
6:01:23 4/5/2009 4 5 2009 6 641 521222 4815824 260 40
4:01:11 4/5/2009 4 5 2009 4 641 521226 4815825 260 40
4:00:57 3/16/2013 3 16 2013 4 679 521486 4815826 260 40
18:00:53 2/12/2011 2 12 2011 18 647 520834 4815824 261 40
22:00:54 4/15/2008 4 15 2008 22 634 521230 4815825 260 40
8:00:38 4/5/2008 4 5 2008 8 636 521233 4815825 260 40
20:00:49 2/28/2014 2 28 2014 20 914 521361 4815826 260 40
16:00:51 3/24/2011 3 24 2011 16 657 520549 4815823 262 40
12:00:55 4/16/2009 4 16 2009 12 639 520533 4815824 262 40
16:00:54 4/16/2009 4 16 2009 16 639 520383 4815824 263 40
0:00:41 3/18/2011 3 18 2011 0 659 521393 4815827 260 40
0:00:24 3/19/2011 3 19 2011 0 647 521125 4815826 261 40
22:00:48 4/9/2010 4 9 2010 22 646 521510 4815828 260 40
0:00:53 1/26/2011 1 26 2011 0 653 520661 4815825 262 40
22:00:46 3/17/2013 3 17 2013 22 658 521110 4815827 261 40
22:00:50 2/10/2014 2 10 2014 22 671 520941 4815826 261 40
20:00:55 1/28/2013 1 28 2013 20 665 519878 4815823 264 40
6:01:16 12/13/2009 12 13 2009 6 644 522486 4815831 257 40
18:01:15 4/1/2009 4 1 2009 18 647 521279 4815828 260 40
18:00:48 1/12/2013 1 12 2013 18 657 519897 4815824 264 40
2:00:47 3/19/2011 3 19 2011 2 647 521131 4815828 261 40
16:00:54 4/20/2012 4 20 2012 16 674 522124 4815831 258 40
22:00:48 1/23/2011 1 23 2011 22 653 520661 4815826 262 40
6:00:41 3/31/2012 3 31 2012 6 671 521500 4815829 260 40
22:00:53 3/30/2012 3 30 2012 22 673 521461 4815829 260 40
6:00:27 1/26/2013 1 26 2013 6 663 521228 4815829 260 40
4:00:54 3/28/2010 3 28 2010 4 657 521434 4815829 260 40
0:01:55 3/28/2013 3 28 2013 0 677 521778 4815831 259 40
0:00:30 4/16/2008 4 16 2008 0 634 521225 4815829 260 40
0:00:54 3/5/2011 3 5 2011 0 657 521276 4815829 260 40
6:01:03 2/2/2013 2 2 2013 6 675 520861 4815829 261 40
14:00:54 3/24/2012 3 24 2012 14 663 520309 4815827 263 40
18:00:49 2/10/2011 2 10 2011 18 653 521032 4815830 261 40
0:00:47 3/5/2011 3 5 2011 0 654 521445 4815831 260 40
22:00:47 2/10/2014 2 10 2014 22 914 520852 4815829 261 40
22:00:24 1/25/2011 1 25 2011 22 653 520658 4815829 262 40
6:00:42 3/28/2010 3 28 2010 6 657 521436 4815832 260 40
0:00:53 2/20/2013 2 20 2013 0 671 520541 4815829 262 40
18:00:48 4/15/2008 4 15 2008 18 634 521417 4815832 260 40
20:00:47 2/5/2013 2 5 2013 20 665 521287 4815832 260 40
2:00:50 2/20/2014 2 20 2014 2 671 520972 4815832 261 40
0:00:48 3/5/2011 3 5 2011 0 655 521229 4815833 260 40
22:00:42 1/1/2012 1 1 2012 22 657 520335 4815830 263 40
20:00:50 2/10/2014 2 10 2014 20 671 520940 4815832 261 40



2:00:55 12/12/2010 12 12 2010 2 647 521113 4815833 261 40
22:00:45 2/23/2013 2 23 2013 22 671 521166 4815833 261 40
10:03:03 12/4/2013 12 4 2013 10 914 521342 4815834 260 40
14:00:42 4/18/2009 4 18 2009 14 634 520277 4815831 263 40
20:00:53 3/16/2013 3 16 2013 20 679 521392 4815834 260 40
18:00:56 1/16/2012 1 16 2012 18 657 519908 4815830 264 40
19:33:44 2/18/2014 2 18 2014 19 657 520853 4815833 261 40
2:00:54 2/29/2012 2 29 2012 2 657 520865 4815833 261 40
14:01:13 3/29/2012 3 29 2012 14 679 520594 4815832 262 40
20:00:42 2/10/2014 2 10 2014 20 914 520857 4815833 261 40
10:00:31 4/17/2009 4 17 2009 10 639 520409 4815832 262 40
22:00:53 1/31/2013 1 31 2013 22 671 520336 4815832 263 40
7:18:13 4/13/2014 4 13 2014 7 657 521244 4815835 260 40
4:00:54 3/31/2012 3 31 2012 4 671 521496 4815836 260 40
0:00:25 2/20/2014 2 20 2014 0 671 520967 4815834 261 40
8:00:41 4/7/2010 4 7 2010 8 643 521125 4815835 261 40
2:00:53 5/6/2009 5 6 2009 2 646 521487 4815836 260 40
18:01:04 3/5/2011 3 5 2011 18 655 520510 4815833 262 40
18:00:54 2/11/2011 2 11 2011 18 647 520877 4815834 261 40
2:00:53 2/11/2014 2 11 2014 2 671 520946 4815835 261 40
20:00:54 3/31/2014 3 31 2014 20 679 521485 4815836 260 40
22:00:53 2/19/2014 2 19 2014 22 671 520971 4815835 261 40
16:00:55 1/31/2011 1 31 2011 16 653 519995 4815832 264 40
4:00:41 3/24/2011 3 24 2011 4 647 521121 4815835 261 40
0:00:24 4/15/2012 4 15 2012 0 672 521283 4815836 260 40
12:00:43 4/15/2010 4 15 2010 12 656 520555 4815834 262 40
0:00:48 2/24/2013 2 24 2013 0 671 521167 4815836 261 40
22:00:54 2/5/2013 2 5 2013 22 665 521262 4815836 260 40
6:00:42 3/24/2011 3 24 2011 6 647 521126 4815836 261 40
22:00:14 2/5/2013 2 5 2013 22 658 521239 4815836 260 40
4:00:53 1/26/2013 1 26 2013 4 663 521254 4815836 260 40
6:01:15 2/2/2010 2 2 2010 6 641 521335 4815837 260 40
0:00:26 2/29/2012 2 29 2012 0 657 520867 4815835 261 40
6:00:54 2/11/2014 2 11 2014 6 671 520941 4815836 261 40
16:00:55 1/15/2011 1 15 2011 16 655 521029 4815836 261 40
18:01:23 2/18/2011 2 18 2011 18 641 521288 4815837 260 40
22:00:49 3/11/2011 3 11 2011 22 647 521258 4815837 260 40
4:00:56 3/2/2012 3 2 2012 4 657 520861 4815836 261 40
4:00:49 1/24/2009 1 24 2009 4 635 519843 4815833 264 40
10:00:51 4/15/2010 4 15 2010 10 643 520588 4815835 262 40
8:00:24 12/18/2010 12 18 2010 8 646 521402 4815838 260 40
4:00:53 2/11/2014 2 11 2014 4 671 520942 4815837 261 40
18:00:33 2/6/2011 2 6 2011 18 653 520099 4815834 263 40
16:00:57 2/16/2014 2 16 2014 16 914 521293 4815838 260 40
18:00:54 2/17/2011 2 17 2011 18 641 521254 4815838 260 40
6:00:24 3/2/2012 3 2 2012 6 657 520871 4815837 261 40
18:11:05 2/7/2013 2 7 2013 18 641 520507 4815836 262 40
22:00:20 2/2/2013 2 2 2013 22 658 519899 4815834 264 40
8:00:43 12/24/2011 12 24 2011 8 657 521442 4815839 260 40
14:00:56 3/9/2012 3 9 2012 14 657 520514 4815836 262 40
0:01:23 12/12/2010 12 12 2010 0 647 521113 4815838 261 40
10:00:41 3/6/2011 3 6 2011 10 641 520761 4815837 262 40
0:00:54 3/5/2011 3 5 2011 0 641 521441 4815840 260 40
18:00:41 2/18/2011 2 18 2011 18 647 521233 4815839 260 40



2:01:51 2/11/2014 2 11 2014 2 914 520861 4815838 261 40
20:00:52 2/19/2014 2 19 2014 20 671 520979 4815838 261 40
20:01:24 3/30/2014 3 30 2014 20 679 521499 4815840 260 40
0:00:42 3/28/2013 3 28 2013 0 658 521530 4815840 260 40
0:01:11 4/2/2012 4 2 2012 0 672 521542 4815840 260 40
18:00:56 11/23/2010 11 23 2010 18 650 522019 4815842 258 40
12:00:43 3/25/2012 3 25 2012 12 673 520372 4815837 263 40
4:00:56 2/16/2011 2 16 2011 4 653 520870 4815839 261 40
20:00:41 2/15/2012 2 15 2012 20 657 520531 4815838 262 40
6:01:23 4/1/2014 4 1 2014 6 679 521347 4815841 260 40
6:00:48 4/19/2009 4 19 2009 6 634 521247 4815841 260 40
0:00:56 2/6/2013 2 6 2013 0 665 521259 4815841 260 40
3:00:44 4/8/2010 4 8 2010 3 801 521617 4815843 259 40
12:00:33 4/18/2009 4 18 2009 12 639 520024 4815838 263 40
20:00:54 2/28/2012 2 28 2012 20 657 520868 4815840 261 40
0:00:43 1/11/2011 1 11 2011 0 653 521003 4815841 261 40
2:00:41 1/10/2011 1 10 2011 2 653 521119 4815841 261 40
16:01:11 4/21/2013 4 21 2013 16 677 521413 4815842 260 40
8:00:44 2/8/2011 2 8 2011 8 653 520879 4815841 261 40
18:00:53 3/30/2010 3 30 2010 18 654 522447 4815846 257 40
12:00:43 4/17/2009 4 17 2009 12 639 520406 4815839 263 40
2:00:48 1/20/2012 1 20 2012 2 665 521668 4815843 259 40
2:00:25 2/6/2013 2 6 2013 2 665 521267 4815842 260 40
14:00:40 4/16/2009 4 16 2009 14 639 520404 4815840 263 40
20:01:08 3/12/2012 3 12 2012 20 663 521243 4815842 260 40
0:00:20 2/11/2014 2 11 2014 0 671 520941 4815842 261 40
6:00:43 4/8/2010 4 8 2010 6 801 521613 4815844 259 40
5:56:43 3/5/2013 3 5 2013 5 641 520829 4815842 261 40
8:00:42 1/17/2011 1 17 2011 8 655 520674 4815842 262 40
6:00:25 3/16/2013 3 16 2013 6 679 521439 4815844 260 40
18:00:48 3/11/2011 3 11 2011 18 647 521276 4815844 260 40
0:00:53 12/18/2009 12 18 2009 0 646 521402 4815844 260 40
22:00:48 2/28/2012 2 28 2012 22 657 520867 4815842 261 40
14:00:44 3/25/2012 3 25 2012 14 672 520345 4815841 263 40
18:00:53 2/11/2011 2 11 2011 18 653 520835 4815843 261 40
22:00:48 1/10/2011 1 10 2011 22 653 521010 4815843 261 40
23:06:47 2/19/2013 2 19 2013 23 641 520960 4815843 261 40
22:00:42 1/23/2009 1 23 2009 22 635 519860 4815840 264 40
0:00:50 2/3/2013 2 3 2013 0 658 519904 4815841 264 40
6:00:42 3/19/2013 3 19 2013 6 663 521349 4815845 260 40
18:00:47 4/20/2012 4 20 2012 18 674 522011 4815847 258 40
18:00:54 3/29/2012 3 29 2012 18 674 521692 4815847 259 40
2:00:17 2/3/2013 2 3 2013 2 658 519894 4815841 264 40
16:02:24 4/5/2009 4 5 2009 16 641 521393 4815846 260 40
14:00:11 1/3/2009 1 3 2009 14 635 520595 4815844 262 40
4:00:54 2/13/2011 2 13 2011 4 647 520854 4815845 261 40
0:00:41 2/11/2014 2 11 2014 0 914 520854 4815845 261 40
2:00:20 1/24/2009 1 24 2009 2 635 519853 4815842 264 40
4:01:12 2/6/2013 2 6 2013 4 665 521255 4815846 260 40
2:01:06 4/16/2013 4 16 2013 2 679 521341 4815847 260 40
22:01:18 4/15/2011 4 15 2011 22 647 521500 4815848 260 40
18:00:43 1/17/2012 1 17 2012 18 657 519979 4815843 264 40
18:00:53 1/17/2013 1 17 2013 18 658 519878 4815843 264 40
20:00:25 2/2/2013 2 2 2013 20 658 519884 4815843 264 40



6:00:53 2/6/2013 2 6 2013 6 665 521253 4815847 260 40
18:00:48 2/23/2011 2 23 2011 18 641 520548 4815845 262 40
20:00:53 3/1/2012 3 1 2012 20 657 520766 4815846 262 40
10:00:44 2/8/2011 2 8 2011 10 653 520883 4815847 261 40
18:00:54 1/23/2009 1 23 2009 18 635 519857 4815844 264 40
18:00:55 3/8/2014 3 8 2014 18 909 520407 4815845 263 40
0:00:56 3/2/2012 3 2 2012 0 657 520769 4815847 262 40
18:00:44 2/10/2013 2 10 2013 18 658 520952 4815847 261 40
22:00:37 3/1/2012 3 1 2012 22 657 520767 4815847 262 40
4:00:44 2/13/2011 2 13 2011 4 653 520830 4815847 261 40
8:00:53 4/17/2009 4 17 2009 8 639 520320 4815846 263 40
18:01:54 1/11/2012 1 11 2012 18 641 520676 4815847 262 40
18:00:54 3/1/2012 3 1 2012 18 641 520784 4815848 262 40
6:01:12 2/13/2011 2 13 2011 6 647 520857 4815848 261 40
18:00:49 3/7/2011 3 7 2011 18 641 521329 4815850 260 40
2:00:56 1/17/2011 1 17 2011 2 655 520548 4815847 262 40
6:00:55 2/13/2011 2 13 2011 6 653 520831 4815848 261 40
18:00:53 2/21/2014 2 21 2014 18 671 520507 4815847 262 40
2:03:08 2/25/2011 2 25 2011 2 641 520507 4815848 262 40
0:00:56 1/24/2009 1 24 2009 0 635 519839 4815846 264 40
12:00:47 4/16/2010 4 16 2010 12 643 520379 4815847 263 40
6:00:27 2/16/2011 2 16 2011 6 653 520882 4815849 261 40
0:00:41 12/25/2011 12 25 2011 0 657 520369 4815848 263 40
8:00:47 2/13/2011 2 13 2011 8 653 520829 4815849 261 40
2:00:54 2/24/2012 2 24 2012 2 641 519867 4815846 264 40
4:00:56 1/10/2011 1 10 2011 4 653 521123 4815850 261 40
8:00:38 2/6/2013 2 6 2013 8 665 521250 4815851 260 40
4:00:31 2/21/2013 2 21 2013 4 658 520424 4815848 262 40
6:00:54 4/22/2011 4 22 2011 6 655 521626 4815852 259 40
18:00:54 2/5/2011 2 5 2011 18 653 520661 4815849 262 40
0:01:12 4/2/2012 4 2 2012 0 665 521368 4815852 260 40
6:00:54 2/1/2011 2 1 2011 6 653 520529 4815850 262 40
16:00:43 3/8/2012 3 8 2012 16 657 520800 4815851 262 40
8:00:48 1/24/2009 1 24 2009 8 635 519853 4815848 264 40
20:00:30 1/31/2013 1 31 2013 20 671 520313 4815849 263 40
8:00:48 2/13/2011 2 13 2011 8 647 520859 4815851 261 40
18:00:54 3/1/2012 3 1 2012 18 657 520769 4815851 262 40
6:00:41 1/10/2011 1 10 2011 6 653 521122 4815852 261 40
10:00:10 4/15/2010 4 15 2010 10 656 520569 4815851 262 40
14:00:54 1/4/2011 1 4 2011 14 650 520274 4815851 263 40
18:01:50 2/14/2013 2 14 2013 18 657 520553 4815852 262 40
14:00:53 3/25/2012 3 25 2012 14 673 520317 4815851 263 40
22:00:54 2/17/2011 2 17 2011 22 653 520871 4815853 261 40
18:00:53 1/15/2013 1 15 2013 18 657 519594 4815849 265 40
6:00:28 1/24/2009 1 24 2009 6 635 519856 4815850 264 40
5:42:41 3/1/2013 3 1 2013 5 641 520968 4815854 261 40
4:00:53 2/2/2010 2 2 2010 4 641 521341 4815855 260 40
17:53:25 1/3/2013 1 3 2013 17 641 520278 4815852 263 40
2:00:40 2/2/2010 2 2 2010 2 641 521345 4815855 260 40
22:00:55 4/1/2012 4 1 2012 22 665 521363 4815856 260 40
12:01:15 11/23/2010 11 23 2010 12 650 521762 4815857 259 40
18:01:49 2/17/2011 2 17 2011 18 653 520858 4815855 261 40
22:00:47 2/12/2011 2 12 2011 22 653 520813 4815855 261 40
8:00:56 3/28/2010 3 28 2010 8 657 521366 4815856 260 40



18:00:53 2/12/2011 2 12 2011 18 653 520814 4815855 261 40
4:00:55 2/6/2013 2 6 2013 4 658 521242 4815856 260 40
2:00:20 2/6/2013 2 6 2013 2 658 521246 4815857 260 40
8:00:48 2/28/2012 2 28 2012 8 657 520852 4815856 261 40
18:00:43 3/27/2011 3 27 2011 18 664 521896 4815859 259 40
18:00:49 12/24/2011 12 24 2011 18 657 520351 4815855 263 40
18:00:14 2/27/2009 2 27 2009 18 635 520576 4815856 262 40
16:00:54 1/11/2009 1 11 2009 16 637 522457 4815862 257 40
0:00:53 2/18/2011 2 18 2011 0 641 520888 4815857 261 40
18:00:26 4/15/2009 4 15 2009 18 639 521405 4815858 260 40
22:00:54 2/17/2011 2 17 2011 22 647 520873 4815857 261 40
4:00:53 3/25/2012 3 25 2012 4 663 521390 4815859 260 40
6:00:49 12/5/2010 12 5 2010 6 641 521440 4815860 260 40
20:00:53 3/2/2012 3 2 2012 20 657 520918 4815859 261 40
20:00:55 4/1/2012 4 1 2012 20 657 521420 4815860 260 40
4:00:48 12/5/2010 12 5 2010 4 641 521437 4815860 260 40
0:00:54 3/3/2012 3 3 2012 0 657 520914 4815859 261 40
18:00:54 12/4/2010 12 4 2010 18 641 520417 4815858 262 40
22:00:41 3/2/2012 3 2 2012 22 657 520917 4815859 261 40
0:00:53 2/6/2013 2 6 2013 0 658 521245 4815860 260 40
22:00:54 2/17/2011 2 17 2011 22 641 520888 4815860 261 40
2:01:17 4/25/2012 4 25 2012 2 657 521405 4815861 260 40
6:09:44 3/8/2013 3 8 2013 6 641 520963 4815860 261 40
16:00:50 3/14/2009 3 14 2009 16 641 520783 4815860 262 40
2:00:47 4/8/2013 4 8 2013 2 658 521209 4815861 261 40
6:00:47 2/6/2013 2 6 2013 6 658 521251 4815861 260 40
0:00:54 2/18/2011 2 18 2011 0 647 520873 4815860 261 40
18:00:56 2/3/2009 2 3 2009 18 634 520580 4815860 262 40
2:00:47 12/3/2010 12 3 2010 2 639 519435 4815857 265 40
22:00:23 1/29/2013 1 29 2013 22 658 519872 4815858 264 40
2:00:23 3/2/2012 3 2 2012 2 657 520792 4815861 262 40
6:00:34 3/25/2012 3 25 2012 6 663 521387 4815863 260 40
2:00:50 2/8/2011 2 8 2011 2 653 520770 4815862 262 40
18:01:11 2/28/2012 2 28 2012 18 641 520960 4815864 261 40
20:00:53 2/4/2013 2 4 2013 20 658 521259 4815865 260 40
22:00:44 12/24/2011 12 24 2011 22 657 520343 4815862 263 40
17:31:24 1/28/2013 1 28 2013 17 641 519944 4815861 264 40
20:00:40 2/21/2014 2 21 2014 20 671 520469 4815863 262 40
2:00:41 2/2/2013 2 2 2013 2 658 521181 4815865 261 40
6:00:56 3/21/2014 3 21 2014 6 914 521365 4815866 260 40
6:01:17 2/28/2012 2 28 2012 6 657 520856 4815865 261 40
18:00:05 12/24/2011 12 24 2011 18 657 520337 4815864 263 40
20:00:49 2/5/2013 2 5 2013 20 658 521243 4815866 260 40
18:00:54 2/17/2011 2 17 2011 18 647 520868 4815865 261 40
10:01:12 4/16/2013 4 16 2013 10 679 521351 4815867 260 40
16:00:51 4/19/2011 4 19 2011 16 657 521286 4815867 260 40
18:00:41 2/10/2011 2 10 2011 18 653 521053 4815866 261 40
0:00:54 1/25/2010 1 25 2010 0 647 521349 4815867 260 40
18:01:24 2/24/2014 2 24 2014 18 914 521483 4815868 260 40
18:00:56 3/30/2010 3 30 2010 18 646 521633 4815868 259 40
22:00:48 2/21/2014 2 21 2014 22 671 520456 4815866 262 40
18:00:53 1/29/2011 1 29 2011 18 653 521160 4815868 261 40
18:01:12 1/22/2013 1 22 2013 18 657 519663 4815865 264 40
18:01:23 4/1/2012 4 1 2012 18 672 521384 4815870 260 40



2:00:47 1/29/2013 1 29 2013 2 665 519856 4815865 264 40
0:00:15 2/18/2011 2 18 2011 0 653 520869 4815869 261 40
20:00:48 2/16/2014 2 16 2014 20 671 521138 4815870 261 40
2:00:48 5/6/2008 5 6 2008 2 634 522062 4815873 258 40
6:00:24 12/26/2011 12 26 2011 6 658 521266 4815871 260 40
18:00:53 2/23/2014 2 23 2014 18 679 520401 4815869 263 40
18:00:47 12/23/2011 12 23 2011 18 657 521411 4815872 260 40
2:00:55 2/2/2011 2 2 2011 2 653 521107 4815871 261 40
18:00:31 2/9/2011 2 9 2011 18 653 520774 4815870 262 40
2:00:54 2/28/2012 2 28 2012 2 641 520856 4815871 261 40
4:00:53 2/28/2012 2 28 2012 4 657 520851 4815871 261 40
6:00:47 2/16/2012 2 16 2012 6 657 520451 4815870 262 40
8:00:48 3/7/2010 3 7 2010 8 633 520793 4815872 262 40
0:00:43 2/16/2012 2 16 2012 0 657 520449 4815871 262 40
22:00:53 12/17/2009 12 17 2009 22 646 521425 4815874 260 40
2:00:42 1/25/2010 1 25 2010 2 646 521426 4815874 260 40
4:00:50 1/25/2010 1 25 2010 4 646 521424 4815875 260 40
10:00:54 1/19/2012 1 19 2012 10 658 520529 4815872 262 40
8:00:47 4/16/2013 4 16 2013 8 679 521358 4815875 260 40
18:00:25 12/22/2011 12 22 2011 18 657 520863 4815874 261 40
18:00:53 2/28/2009 2 28 2009 18 634 520698 4815874 262 40
0:00:38 1/17/2013 1 17 2013 0 658 520005 4815872 264 40
6:00:42 2/2/2011 2 2 2011 6 653 521108 4815876 261 40
2:01:00 2/16/2012 2 16 2012 2 657 520426 4815874 262 40
20:00:39 2/21/2014 2 21 2014 20 679 521336 4815877 260 40
2:00:26 1/24/2009 1 24 2009 2 634 519866 4815873 264 40
4:00:48 2/2/2011 2 2 2011 4 653 521106 4815877 261 40
6:00:54 4/21/2009 4 21 2009 6 639 521471 4815878 260 40
18:01:11 1/23/2009 1 23 2009 18 635 519851 4815874 264 40
18:00:46 2/26/2011 2 26 2011 18 641 521093 4815877 261 40
4:00:55 2/16/2012 2 16 2012 4 657 520449 4815876 262 40
2:01:57 3/3/2012 3 3 2012 2 657 520923 4815878 261 40
2:00:24 12/31/2010 12 31 2010 2 657 522067 4815881 258 40
8:00:43 2/16/2011 2 16 2011 8 653 520880 4815878 261 40
18:00:23 1/23/2012 1 23 2012 18 658 520251 4815876 263 40
5:07:26 2/20/2013 2 20 2013 5 641 520370 4815877 263 40
18:00:26      12/22/2011      12      22      2011    18      657     520863  4815878 261     40
2:00:55 3/3/2012        3       3       2012    2       641     520926  4815878 261     40
12:01:23        1/7/2014        1       7       2014    12      914     519680  4815875 264     40
20:00:53        3/30/2012       3       30      2012    20      665     521395  4815880 260     40
6:00:54 3/3/2012        3       3       2012    6       657     520925  4815879 261     40
4:00:25 3/31/2012       3       31      2012    4       681     521452  4815881 260     40
22:00:25        1/16/2013       1       16      2013    22      658     520012  4815876 263     40
0:00:26 1/24/2009       1       24      2009    0       634     519866  4815876 264     40
22:00:54        12/23/2011      12      23      2011    22      657     521407  4815881 260     40
20:00:42        2/10/2013       2       10      2013    20      658     521117  4815880 261     40
4:00:48 3/3/2012        3       3       2012    4       657     520923  4815880 261     40
12:00:47        4/15/2010       4       15      2010    12      643     520576  4815879 262     40
22:00:38        2/15/2012       2       15      2012    22      657     520459  4815879 262     40
2:00:55 12/24/2011      12      24      2011    2       657     521450  4815882 260     40
4:00:47 12/24/2011      12      24      2011    4       657     521436  4815882 260     40
0:00:53 1/18/2013       1       18      2013    0       675     520571  4815880 262     40
18:00:42        4/5/2013        4       5       2013    18      658     522492  4815886 257     40
22:00:41        1/22/2013       1       22      2013    22      658     519883  4815878 264     40



6:00:53 2/20/2013       2       20      2013    6       665     520238  4815879 263     40
18:00:49        1/10/2011       1       10      2011    18      653     520902  4815881 261     40
18:00:18        4/24/2008       4       24      2008    18      636     522522  4815887 257     40
0:00:53 12/24/2011      12      24      2011    0       657     521423  4815884 260     40
2:00:48 3/31/2012       3       31      2012    2       681     521474  4815884 260     40
18:01:17        1/26/2012       1       26      2012    18      641     519935  4815880 264     40
18:00:48        3/26/2011       3       26      2011    18      650     521502  4815885 260     40
6:00:24 1/23/2013       1       23      2013    6       658     519868  4815880 264     40
0:00:54 1/23/2013       1       23      2013    0       658     519883  4815880 264     40
18:00:23        1/9/2011        1       9       2011    18      653     521034  4815884 261     40
4:00:25 2/3/2013        2       3       2013    4       658     519905  4815880 264     40
0:01:23 4/10/2010       4       10      2010    0       646     521793  4815886 259     40
22:02:27        12/31/2010      12      31      2010    22      653     521701  4815886 259     40
4:00:50 1/23/2013       1       23      2013    4       658     519871  4815881 264     40
4:00:12 4/25/2012       4       25      2012    4       657     521390  4815886 260     40
0:00:23 12/17/2010      12      17      2010    0       650     521429  4815887 260     40
4:00:44 2/14/2011       2       14      2011    4       647     520738  4815885 262     40
8:00:47 2/1/2011        2       1       2011    8       653     520521  4815884 262     40
6:00:41 3/31/2012       3       31      2012    6       681     521444  4815887 260     40
16:00:23        3/11/2009       3       11      2009    16      635     520667  4815885 262     40
8:00:57 3/3/2012        3       3       2012    8       657     520924  4815886 261     40
6:00:37 12/24/2011      12      24      2011    6       657     521420  4815887 260     40
4:00:46 3/21/2014       3       21      2014    4       914     521390  4815887 260     40
6:00:57 12/11/2010      12      11      2010    6       639     521727  4815889 259     40
8:00:23 1/23/2013       1       23      2013    8       658     519862  4815883 264     40
2:00:53 2/29/2012       2       29      2012    2       641     520924  4815887 261     40
4:00:47 1/17/2011       1       17      2011    4       655     520645  4815886 262 40
0:00:50 2/6/2011 2 6 2011 0 653 520693 4815886 262 40
2:00:31 1/23/2013 1 23 2013 2 658 519879 4815884 264 40
2:00:53 2/13/2011 2 13 2011 2 653 520763 4815887 262 40
0:00:53 2/2/2013 2 2 2013 0 671 521115 4815888 261 40
18:00:54 1/14/2014 1 14 2014 18 658 519899 4815885 264 40
18:00:21 3/29/2012 3 29 2012 18 677 521612 4815890 259 40
22:00:42 1/23/2012 1 23 2012 22 658 520042 4815886 263 40
6:00:58 1/17/2011 1 17 2011 6 655 520643 4815888 262 40
0:00:53 2/13/2011 2 13 2011 0 653 520818 4815889 261 40
20:00:50 1/22/2013 1 22 2013 20 658 519882 4815886 264 40
6:00:54 2/14/2011 2 14 2011 6 653 520761 4815889 262 40
10:00:56 12/31/2010 12 31 2010 10 655 520683 4815889 262 40
2:00:44 2/14/2011 2 14 2011 2 653 520762 4815890 262 40
22:00:54 4/3/2008 4 3 2008 22 631 521980 4815893 259 40
14:00:41 4/18/2009 4 18 2009 14 639 520037 4815888 263 40
22:00:53 2/1/2013 2 1 2013 22 671 521115 4815891 261 40
0:00:23 1/24/2012 1 24 2012 0 658 520043 4815888 263 40
12:00:41 1/24/2012 1 24 2012 12 658 520027 4815888 263 40
8:00:55 2/6/2011 2 6 2011 8 653 520671 4815891 262 40
22:01:11 2/21/2011 2 21 2011 22 641 520652 4815891 262 40
6:00:53 2/2/2013 2 2 2013 6 671 521138 4815892 261 40
16:00:48 1/27/2012 1 27 2012 16 657 520295 4815890 263 40
18:00:17 2/1/2011 2 1 2011 18 653 521114 4815893 261 40
10:00:26 1/24/2012 1 24 2012 10 658 520031 4815890 263 40
16:00:41 4/5/2008 4 5 2008 16 636 521894 4815896 259 40
22:00:50 12/16/2010 12 16 2010 22 650 521416 4815894 260 40
22:00:24 12/22/2011 12 22 2011 22 657 520866 4815893 261 40



22:00:42 4/1/2013 4 1 2013 22 658 522102 4815897 258 40
18:00:55 2/10/2011 2 10 2011 18 647 521079 4815894 261 40
20:01:12 1/16/2013 1 16 2013 20 658 520002 4815891 264 40
4:00:54 2/21/2013 2 21 2013 4 665 520209 4815892 263 40
18:01:11 3/29/2009 3 29 2009 18 639 522188 4815898 258 40
18:00:48 2/24/2011 2 24 2011 18 641 520455 4815893 262 40
8:00:42 1/26/2012 1 26 2012 8 663 520806 4815894 262 40
2:00:53 4/8/2013 4 8 2013 2 679 521460 4815897 260 40
2:00:53 2/6/2011 2 6 2011 2 653 520692 4815895 262 40
6:00:51 1/26/2012 1 26 2012 6 663 520905 4815895 261 40
18:00:40 12/31/2010 12 31 2010 18 641 520324 4815894 263 40
0:00:54 2/14/2011 2 14 2011 0 647 520733 4815895 262 40
2:00:58 2/10/2011 2 10 2011 2 653 520688 4815895 262 40
12:00:22 12/31/2010 12 31 2010 12 655 520696 4815896 262 40
2:01:31 1/24/2012 1 24 2012 2 658 520044 4815894 263 40
0:00:49 2/9/2010 2 9 2010 0 641 519853 4815893 264 40
4:00:36 2/14/2011 2 14 2011 4 653 520764 4815896 262 40
0:00:37 2/2/2011 2 2 2011 0 653 521115 4815897 261 40
18:00:41 1/15/2012 1 15 2012 18 663 520991 4815897 261 40
6:00:21 2/22/2011 2 22 2011 6 641 520654 4815896 262 40
22:00:47 2/1/2011 2 1 2011 22 653 521112 4815898 261 40
22:00:48 2/24/2011 2 24 2011 22 641 520456 4815896 262 40
18:00:55 2/17/2011 2 17 2011 18 647 521248 4815899 260 40
2:00:43 4/1/2014 4 1 2014 2 679 521390 4815899 260 40
22:00:42 2/3/2011 2 3 2011 22 653 520879 4815898 261 40
18:00:53 1/23/2011 1 23 2011 18 655 520637 4815897 262 40
20:00:49 1/1/2012 1 1 2012 20 657 520362 4815896 263 40
0:00:56 2/22/2011 2 22 2011 0 641 520655 4815897 262 40
18:00:54 2/11/2011 2 11 2011 18 647 520874 4815898 261 40
14:00:53 1/7/2014 1 7 2014 14 914 519675 4815895 264 40
16:00:48 2/20/2013 2 20 2013 16 665 520147 4815897 263 40
4:00:26 2/2/2013 2 2 2013 4 671 521139 4815900 261 40
6:00:55 2/14/2011 2 14 2011 6 647 520739 4815899 262 40
18:00:47 1/23/2009 1 23 2009 18 634 519834 4815896 264 40
22:00:54 2/9/2011 2 9 2011 22 653 520681 4815899 262 40
6:00:49 1/24/2012 1 24 2012 6 658 520026 4815897 263 40
8:00:41 1/24/2012 1 24 2012 8 658 520027 4815897 263 40
4:00:20 1/24/2012 1 24 2012 4 658 520024 4815897 263 40
22:00:47 2/5/2011 2 5 2011 22 653 520693 4815899 262 40
18:00:54 3/30/2010 3 30 2010 18 801 522521 4815905 257 40
2:00:54 2/14/2011 2 14 2011 2 647 520731 4815900 262 40
2:00:48 3/9/2012 3 9 2012 2 657 520765 4815900 262 40
18:00:41 3/27/2011 3 27 2011 18 650 522193 4815905 258 40
4:00:32 3/9/2012 3 9 2012 4 657 520761 4815900 262 40
4:00:56 2/22/2011 2 22 2011 4 641 520657 4815900 262 40
18:00:47 3/6/2009 3 6 2009 18 635 520624 4815900 262 40
8:00:48 2/22/2011 2 22 2011 8 641 520663 4815900 262 40
4:00:52 4/1/2014 4 1 2014 4 679 521398 4815903 260 40
20:00:49 1/23/2012 1 23 2012 20 658 520047 4815899 263 40
5:02:56 2/19/2013 2 19 2013 5 641 520149 4815899 263 40
22:01:14 3/8/2012 3 8 2012 22 657 520764 4815901 262 40
20:00:54 3/17/2013 3 17 2013 20 658 521194 4815902 261 40
2:00:41 2/22/2011 2 22 2011 2 641 520655 4815901 262 40
4:00:42 2/2/2013 2 2 2013 4 675 520872 4815902 261 40



18:00:48 12/16/2010 12 16 2010 18 650 521413 4815904 260 40
6:00:42 12/23/2011 12 23 2011 6 657 521441 4815904 260 40
22:00:47 1/24/2010 1 24 2010 22 647 521377 4815904 260 40
22:00:53 1/23/2011 1 23 2011 22 655 520640 4815902 262 40
18:00:47 4/20/2012 4 20 2012 18 672 522155 4815907 258 40
14:01:11 12/29/2010 12 29 2010 14 641 522293 4815907 258 40
4:00:23 2/8/2011 2 8 2011 4 653 520900 4815903 261 40
2:00:48 3/12/2009 3 12 2009 2 641 520418 4815902 262 40
18:00:42 4/1/2013 4 1 2013 18 658 522548 4815908 257 40
6:00:35 2/3/2013 2 3 2013 6 658 519940 4815901 264 40
6:00:47 2/6/2011 2 6 2011 6 653 520693 4815903 262 40
18:00:42 2/1/2013 2 1 2013 18 658 521020 4815904 261 40
22:00:53 1/23/2009 1 23 2009 22 634 519839 4815901 264 40
1:15:55 1/16/2014 1 16 2014 1 657 521335 4815905 260 40
18:00:39 1/11/2009 1 11 2009 18 637 522443 4815909 257 40
0:00:56 3/9/2012 3 9 2012 0 657 520763 4815904 262 40
8:00:53 4/19/2008 4 19 2008 8 632 520482 4815903 262 40
5:53:25 3/4/2013 3 4 2013 5 641 521132 4815905 261 40
18:00:51 2/24/2011 2 24 2011 18 641 520543 4815904 262 40
0:00:53 2/10/2011 2 10 2011 0 653 520686 4815904 262 40
22:00:53 12/20/2010 12 20 2010 22 641 521316 4815906 260 40
0:00:47 2/25/2011 2 25 2011 0 641 520461 4815903 262 40
18:00:11 3/6/2011 3 6 2011 18 647 520763 4815904 262 40
8:00:36 4/9/2010 4 9 2010 8 652 521865 4815908 259 40
18:00:51 2/8/2013 2 8 2013 18 665 520250 4815903 263 40
16:01:21 1/19/2013 1 19 2013 16 675 520708 4815904 262 40
2:00:20 2/9/2010 2 9 2010 2 641 519875 4815902 264 40
4:00:48 4/4/2009 4 4 2009 4 640 521278 4815906 260 40
20:00:47 2/26/2012 2 26 2012 20 657 520813 4815906 261 40
18:00:53 2/3/2011 2 3 2011 18 653 520883 4815906 261 40
2:01:11 4/1/2011 4 1 2011 2 654 521256 4815907 260 40
18:01:11 2/9/2011 2 9 2011 18 653 520681 4815906 262 40
6:02:44 4/7/2010 4 7 2010 6 654 521463 4815908 260 40
0:00:48 3/7/2012 3 7 2012 0 657 521000 4815907 261 40
6:01:24 12/5/2010 12 5 2010 6 650 521602 4815909 260 40
18:00:55 1/11/2012 1 11 2012 18 657 520157 4815904 263 40
22:00:54 2/26/2012 2 26 2012 22 657 520815 4815906 261 40
4:00:53 3/31/2012 3 31 2012 4 665 521486 4815908 260 40
14:00:26 3/25/2012 3 25 2012 14 658 520388 4815905 263 40
18:00:42 1/22/2013 1 22 2013 18 658 519968 4815904 264 40
2:00:37 2/4/2013 2 4 2013 2 658 520860 4815907 261 40
2:00:48 1/6/2014 1 6 2014 2 658 519517 4815903 265 40
22:00:36 3/6/2012 3 6 2012 22 657 521003 4815908 261 40
8:00:41 1/17/2010 1 17 2010 8 646 519781 4815904 264 40
6:12:55 2/8/2013 2 8 2013 6 641 520493 4815907 262 40
18:01:11 1/9/2011 1 9 2011 18 653 521045 4815908 261 40
6:00:47 2/4/2013 2 4 2013 6 658 520871 4815908 261 40
2:00:54 3/7/2012 3 7 2012 2 657 521003 4815908 261 40
2:00:43 1/5/2014 1 5 2014 2 658 519495 4815904 265 40
0:00:54 4/1/2014 4 1 2014 0 679 521393 4815909 260 40
16:00:55 3/20/2011 3 20 2011 16 641 521069 4815908 261 40
4:00:24 1/17/2013 1 17 2013 4 658 519955 4815905 264 40
0:00:55 4/21/2012 4 21 2012 0 672 522358 4815913 258 40
14:01:15 12/29/2010 12 29 2010 14 801 522245 4815912 258 40



4:00:22 2/4/2013 2 4 2013 4 658 520875 4815908 261 40
22:00:56 4/7/2012 4 7 2012 22 657 521347 4815910 260 40
2:00:41 2/13/2011 2 13 2011 2 647 520816 4815908 261 40
2:00:53 2/27/2012 2 27 2012 2 657 520819 4815908 261 40
18:00:53 3/1/2009 3 1 2009 18 635 520711 4815908 262 40
0:00:41 2/27/2012 2 27 2012 0 657 520814 4815909 261 40
12:00:32 3/24/2012 3 24 2012 12 673 520256 4815907 263 40
18:00:53 3/29/2012 3 29 2012 18 679 521682 4815912 259 40
18:00:50 4/19/2011 4 19 2011 18 657 521617 4815912 259 40
20:00:48 2/8/2013 2 8 2013 20 658 519972 4815907 264 40
18:00:55 2/1/2013 2 1 2013 18 671 521008 4815910 261 40
20:00:41 1/29/2013 1 29 2013 20 658 519888 4815907 264 40
8:00:54 12/23/2011 12 23 2011 8 657 521443 4815912 260 40
2:00:40 1/17/2013 1 17 2013 2 658 519960 4815907 264 40
22:00:48 1/21/2013 1 21 2013 22 658 519950 4815907 264 40
16:00:57 3/20/2011 3 20 2011 16 653 521074 4815911 261 40
6:00:23 2/20/2013 2 20 2013 6 658 520299 4815909 263 40
2:00:26 1/23/2013 1 23 2013 2 657 519535 4815907 265 40
2:00:54 3/31/2012 3 31 2012 2 665 521477 4815913 260 40
6:00:43 3/31/2012 3 31 2012 6 665 521477 4815913 260 40
2:00:48 4/21/2012 4 21 2012 2 672 522346 4815916 258 40
6:00:55 3/22/2010 3 22 2010 6 647 521541 4815914 260 40
8:00:41 4/14/2011 4 14 2011 8 654 522102 4815916 258 40
2:01:24 3/2/2012 3 2 2012 2 641 520853 4815912 261 40
22:00:53 1/9/2011 1 9 2011 22 653 521040 4815913 261 40
6:00:41 1/22/2013 1 22 2013 6 658 519951 4815909 264 40
4:01:13 1/23/2011 1 23 2011 4 655 520509 4815911 262 40
18:28:24 1/12/2013 1 12 2013 18 641 519843 4815909 264 40
6:00:42 2/27/2012 2 27 2012 6 657 520819 4815912 261 40
20:00:41 2/15/2013 2 15 2013 20 658 521122 4815914 261 40
2:01:24 3/7/2012 3 7 2012 2 641 520945 4815913 261 40
18:00:48 11/23/2010 11 23 2010 18 639 522578 4815919 257 40
2:00:56 2/2/2013 2 2 2013 2 671 521164 4815914 261 40
5:30:25 2/26/2013 2 26 2013 5 641 521104 4815914 261 40
8:00:41 1/17/2013 1 17 2013 8 658 519959 4815911 264 40
8:00:48 2/3/2011 2 3 2011 8 653 520506 4815912 262 40
4:01:17 4/4/2009 4 4 2009 4 643 521410 4815915 260 40
0:00:25 1/22/2013 1 22 2013 0 658 519972 4815911 264 40
6:00:55 2/3/2011 2 3 2011 6 653 520502 4815913 262 40
2:00:56 3/31/2012 3 31 2012 2 657 521113 4815915 261 40
22:00:47 2/23/2011 2 23 2011 22 641 520527 4815913 262 40
18:00:42 2/20/2013 2 20 2013 18 658 520390 4815913 263 40
16:00:50 1/22/2013 1 22 2013 16 675 520368 4815913 263 40
20:00:23 1/21/2013 1 21 2013 20 658 519968 4815912 264 40
2:00:41 1/22/2013 1 22 2013 2 658 519951 4815912 264 40
16:01:52 2/25/2014 2 25 2014 16 914 520192 4815913 263 40
6:00:54 1/23/2011 1 23 2011 6 655 520509 4815914 262 40
4:00:49 2/27/2012 2 27 2012 4 657 520817 4815916 261 40
0:37:54 2/15/2013 2 15 2013 0 641 521101 4815917 261 40
4:00:43 1/22/2013 1 22 2013 4 658 519949 4815913 264 40
8:00:41 1/22/2013 1 22 2013 8 658 519964 4815913 264 40
8:00:54 1/23/2011 1 23 2011 8 655 520519 4815915 262 40
14:00:54 1/28/2012 1 28 2012 14 657 520991 4815917 261 40
18:00:50 11/24/2010 11 24 2010 18 646 522401 4815922 258 40



23:32:53 1/28/2013 1 28 2013 23 641 519891 4815914 264 40
14:01:44 3/20/2011 3 20 2011 14 653 521046 4815918 261 40
18:00:49 11/23/2010 11 23 2010 18 641 522486 4815922 257 40
16:00:25 1/28/2012 1 28 2012 16 657 520984 4815918 261 40
0:00:54 2/24/2011 2 24 2011 0 641 520530 4815916 262 40
2:00:48 12/23/2011 12 23 2011 2 657 521406 4815919 260 40
4:00:48 12/9/2013 12 9 2013 4 908 520986 4815918 261 40
4:00:55 2/22/2014 2 22 2014 4 914 521234 4815919 260 40
14:01:12 3/20/2011 3 20 2011 14 641 521068 4815919 261 40
18:00:47 1/2/2012 1 2 2012 18 657 519974 4815915 264 40
0:00:43 1/29/2011 1 29 2011 0 653 520917 4815918 261 40
22:00:48 4/1/2012 4 1 2012 22 672 521429 4815920 260 40
16:00:26 1/10/2010 1 10 2010 16 646 520725 4815918 262 40
22:00:53 2/8/2010 2 8 2010 22 641 519874 4815915 264 40
20:00:54 3/18/2014 3 18 2014 20 909 521553 4815921 260 40
12:00:27 1/28/2012 1 28 2012 12 657 521212 4815920 260 40
6:00:41 2/9/2010 2 9 2010 6 641 519924 4815916 264 40
2:00:52 1/23/2011 1 23 2011 2 655 520516 4815918 262 40
22:00:54 2/21/2014 2 21 2014 22 909 521106 4815920 261 40
18:00:53 2/21/2011 2 21 2011 18 647 521272 4815921 260 40
18:00:47 2/1/2013 2 1 2013 18 675 520879 4815920 261 40
2:01:23 2/22/2014 2 22 2014 2 914 521219 4815922 260 40
18:00:47 12/20/2010 12 20 2010 18 650 521524 4815923 260 40
8:00:53 3/15/2011 3 15 2011 8 653 521554 4815923 260 40
2:00:54 4/7/2008 4 7 2008 2 636 521797 4815924 259 40
6:00:47 1/17/2013 1 17 2013 6 658 519955 4815918 264 40
14:00:53 2/2/2013 2 2 2013 14 675 520186 4815919 263 40
6:00:47 3/19/2013 3 19 2013 6 679 521392 4815923 260 40
18:00:53 2/23/2011 2 23 2011 18 641 520529 4815920 262 40
6:00:27 2/2/2013 2 2 2013 6 658 521179 4815923 261 40
18:01:41 3/23/2013 3 23 2013 18 657 521059 4815923 261 40
10:00:26 1/24/2014 1 24 2014 10 658 519674 4815918 264 40
2:01:23 3/5/2010 3 5 2010 2 641 521254 4815923 260 40
18:00:53 1/28/2011 1 28 2011 18 653 520916 4815923 261 40
20:00:55 2/20/2013 2 20 2013 20 671 521241 4815924 260 40
22:00:53 1/28/2011 1 28 2011 22 653 520917 4815924 261 40
20:00:54 2/1/2013 2 1 2013 20 671 521094 4815925 261 40
14:00:48 12/31/2010 12 31 2010 14 655 520693 4815924 262 40
14:00:44 12/25/2010 12 25 2010 14 655 520422 4815923 262 40
22:00:53 2/26/2011 2 26 2011 22 641 520870 4815925 261 40
2:00:53 2/28/2012 2 28 2012 2 657 521150 4815926 261 40
22:00:54 1/22/2013 1 22 2013 22 663 520992 4815926 261 40
6:00:47 1/7/2014 1 7 2014 6 914 519675 4815922 264 40
16:00:53 12/29/2010 12 29 2010 16 641 522383 4815931 258 40
8:00:42 4/9/2012 4 9 2012 8 665 520428 4815925 262 40
4:00:47 2/2/2013 2 2 2013 4 658 521176 4815927 261 40
0:01:11 4/21/2012 4 21 2012 0 674 522339 4815931 258 40
22:00:54 2/22/2011 2 22 2011 22 641 520891 4815927 261 40
22:00:54 2/27/2012 2 27 2012 22 657 521149 4815928 261 40
18:00:54 3/9/2011 3 9 2011 18 801 520114 4815925 263 40
4:00:55 4/19/2011 4 19 2011 4 801 522357 4815932 258 40
0:00:47 2/28/2012 2 28 2012 0 657 521148 4815929 261 40
14:00:49 4/20/2012 4 20 2012 14 674 522483 4815933 257 40
18:00:56 3/7/2014 3 7 2014 18 914 520014 4815926 263 40



20:02:47 3/8/2012 3 8 2012 20 657 520753 4815928 262 40
0:00:54 2/27/2011 2 27 2011 0 641 520895 4815929 261 40
4:00:54 1/7/2014 1 7 2014 4 914 519675 4815925 264 40
2:00:53 4/21/2012 4 21 2012 2 674 522338 4815934 258 40
0:00:35 2/14/2011 2 14 2011 0 653 520750 4815929 262 40
18:00:53 2/26/2011 2 26 2011 18 641 520867 4815930 261 40
18:00:27 12/30/2010 12 30 2010 18 650 520696 4815929 262 40
18:00:44 1/10/2011 1 10 2011 18 653 520952 4815930 261 40
2:01:55 2/25/2012 2 25 2012 2 641 520397 4815928 263 40
18:00:49 2/25/2011 2 25 2011 18 641 521258 4815931 260 40
18:00:47 1/24/2014 1 24 2014 18 658 519497 4815926 265 40
18:01:23 1/24/2012 1 24 2012 18 641 519921 4815927 264 40
0:00:47 12/23/2011 12 23 2011 0 657 521118 4815931 261 40
20:00:55 3/18/2014 3 18 2014 20 679 521090 4815931 261 40
10:00:42 1/22/2013 1 22 2013 10 658 520019 4815928 263 40
22:00:54 2/25/2011 2 25 2011 22 641 520876 4815930 261 40
6:00:42 3/10/2012 3 10 2012 6 657 520663 4815930 262 40
2:00:53 4/25/2009 4 25 2009 2 639 521553 4815933 260 40
18:00:55 2/28/2011 2 28 2011 18 650 520873 4815931 261 40
0:00:47 2/26/2011 2 26 2011 0 641 520879 4815931 261 40
22:00:41 3/27/2008 3 27 2008 22 632 520607 4815930 262 40
20:00:45 2/1/2013 2 1 2013 20 658 521102 4815932 261 40
20:00:55 2/23/2013 2 23 2013 20 671 520962 4815932 261 40
6:00:47 4/19/2011 4 19 2011 6 801 522348 4815936 258 40
0:00:55 3/10/2012 3 10 2012 0 657 520656 4815931 262 40
22:01:17 3/30/2014 3 30 2014 22 679 521576 4815934 260 40
2:00:54 2/25/2012 2 25 2012 2 657 520380 4815930 263 40
2:00:47 3/10/2012 3 10 2012 2 657 520661 4815932 262 40
20:00:54 2/1/2013 2 1 2013 20 675 520856 4815932 261 40
16:01:24 4/3/2009 4 3 2009 16 647 521252 4815934 260 40
2:00:44 5/6/2010 5 6 2010 2 646 521653 4815935 259 40
6:00:36 2/27/2011 2 27 2011 6 641 520894 4815933 261 40
20:00:49 1/22/2013 1 22 2013 20 663 520991 4815933 261 40
0:00:18 1/10/2011 1 10 2011 0 653 520991 4815934 261 40
18:00:50 1/24/2010 1 24 2010 18 647 521413 4815935 260 40
0:00:35 2/23/2011 2 23 2011 0 641 520897 4815934 261 40
20:00:55 2/6/2013 2 6 2013 20 658 520959 4815935 261 40
22:00:39 2/24/2012 2 24 2012 22 657 520384 4815933 263 40
18:00:48 3/29/2010 3 29 2010 18 639 522559 4815940 257 40
4:00:56 3/10/2012 3 10 2012 4 657 520656 4815934 262 40
14:00:54 4/20/2012 4 20 2012 14 672 522497 4815940 257 40
16:00:53 2/2/2013 2 2 2013 16 675 520166 4815933 263 40
2:00:58 2/20/2012 2 20 2012 2 657 520456 4815934 262 40
4:00:48 3/19/2013 3 19 2013 4 679 521462 4815937 260 40
0:00:53 2/25/2012 2 25 2012 0 657 520381 4815934 263 40
2:00:53 1/7/2014 1 7 2014 2 914 519632 4815932 264 40
2:00:55 3/21/2014 3 21 2014 2 679 521501 4815937 260 40
22:00:23 3/9/2012 3 9 2012 22 657 520656 4815935 262 40
18:01:54 2/22/2011 2 22 2011 18 641 520892 4815936 261 40
4:00:47 2/27/2011 2 27 2011 4 641 520898 4815936 261 40
6:00:43 2/25/2012 2 25 2012 6 657 520384 4815935 263 40
4:00:41 4/8/2010 4 8 2010 4 656 521702 4815939 259 40
18:00:38 4/12/2011 4 12 2011 18 641 520504 4815936 262 40
4:00:41 2/25/2012 2 25 2012 4 657 520383 4815936 263 40



18:37:07 2/14/2013 2 14 2013 18 641 520773 4815937 262 40
18:01:11 4/3/2008 4 3 2008 18 631 521913 4815941 259 40
6:09:20 2/7/2013 2 7 2013 6 641 521100 4815939 261 40
16:00:47 2/5/2009 2 5 2009 16 635 520452 4815937 262 40
22:00:35 3/7/2012 3 7 2012 22 657 520896 4815938 261 40
4:00:54 2/9/2010 2 9 2010 4 641 519910 4815936 264 40
14:01:23 3/30/2010 3 30 2010 14 801 522419 4815944 257 40
0:08:23 2/7/2013 2 7 2013 0 641 521129 4815940 261 40
18:00:25 2/8/2010 2 8 2010 18 641 519928 4815936 264 40
0:00:42 3/7/2012 3 7 2012 0 658 521124 4815940 261 40
2:00:48 2/27/2011 2 27 2011 2 641 520894 4815939 261 40
10:00:54 3/6/2011 3 6 2011 10 655 520762 4815939 262 40
2:00:55 2/27/2012 2 27 2012 2 641 520701 4815939 262 40
18:00:55 2/5/2009 2 5 2009 18 635 520465 4815939 262 40
22:00:48 3/6/2012 3 6 2012 22 658 521120 4815941 261 40
18:00:53 2/25/2011 2 25 2011 18 641 520875 4815940 261 40
18:01:42 2/26/2012 2 26 2012 18 641 521050 4815942 261 40
8:00:56 3/30/2012 3 30 2012 8 677 522373 4815946 258 40
4:00:44 1/11/2011 1 11 2011 4 653 520947 4815942 261 40
18:00:50 1/31/2011 1 31 2011 18 653 519903 4815938 264 40
18:00:53 4/21/2011 4 21 2011 18 655 521484 4815943 260 40
0:01:11 12/11/2013 12 11 2013 0 917 520786 4815942 262 40
18:00:42 2/8/2013 2 8 2013 18 658 520110 4815940 263 40
18:00:53 4/24/2008 4 24 2008 18 636 522573 4815948 257 40
18:00:54 1/20/2012 1 20 2012 18 641 521372 4815944 260 40
2:01:12 4/10/2010 4 10 2010 2 646 521871 4815946 259 40
2:00:41 3/8/2012 3 8 2012 2 657 520900 4815943 261 40
4:00:54 4/10/2010 4 10 2010 4 646 521866 4815946 259 40
18:00:49 1/20/2012 1 20 2012 18 658 520786 4815943 262 40
18:00:29 4/12/2011 4 12 2011 18 647 520482 4815942 262 40
0:00:13 3/31/2012 3 31 2012 0 673 521479 4815946 260 40
10:01:47 2/23/2012 2 23 2012 10 641 520664 4815943 262 40
20:00:20 2/21/2014 2 21 2014 20 909 521099 4815945 261 40
18:00:48 1/23/2009 1 23 2009 18 634 519860 4815942 264 40
18:00:57 2/4/2011 2 4 2011 18 653 520676 4815944 262 40
22:00:24 2/6/2013 2 6 2013 22 658 520950 4815945 261 40
4:00:41 3/31/2012 3 31 2012 4 657 521117 4815946 261 40
6:01:08 11/26/2010 11 26 2010 6 654 522492 4815950 257 40
10:00:54 3/10/2011 3 10 2011 10 654 520585 4815945 262 40
16:00:54 1/22/2013 1 22 2013 16 658 520086 4815943 263 40
0:01:23 3/8/2012 3 8 2012 0 657 520896 4815946 261 40
20:00:53 2/8/2013 2 8 2013 20 665 520273 4815945 263 40
0:00:27 2/7/2013 2 7 2013 0 658 520947 4815948 261 40
16:01:23 2/21/2014 2 21 2014 16 916 520602 4815947 262 40
18:00:53 1/19/2013 1 19 2013 18 675 520645 4815947 262 40
8:00:27 2/25/2012 2 25 2012 8 657 520403 4815947 263 40
4:00:49 4/21/2012 4 21 2012 4 672 522240 4815953 258 40
4:00:51 3/13/2009 3 13 2009 4 635 520435 4815947 262 40
2:00:53 3/24/2013 3 24 2013 2 657 521562 4815951 260 40
8:00:38 3/9/2010 3 9 2010 8 646 520830 4815949 261 40
22:00:47 1/11/2009 1 11 2009 22 637 522404 4815954 258 40
8:00:55 4/28/2014 4 28 2014 8 907 522456 4815955 257 40
18:01:17 2/23/2014 2 23 2014 18 909 520503 4815949 262 40
20:00:51 1/15/2012 1 15 2012 20 658 521327 4815951 260 40



20:00:52 3/9/2012 3 9 2012 20 657 520656 4815949 262 40
18:07:36 2/6/2013 2 6 2013 18 641 521105 4815951 261 40
8:00:54 1/7/2014 1 7 2014 8 914 519743 4815947 264 40
18:02:17 3/11/2009 3 11 2009 18 634 520514 4815949 262 40
18:00:48 3/9/2009 3 9 2009 18 635 520555 4815950 262 40
10:01:12 2/20/2012 2 20 2012 10 657 520402 4815950 263 40
6:01:17 3/31/2012 3 31 2012 6 657 521132 4815952 261 40
6:00:56 4/21/2012 4 21 2012 6 671 521259 4815953 260 40
14:02:24 3/20/2009 3 20 2009 14 641 520623 4815952 262 40
18:00:23 12/20/2010 12 20 2010 18 646 521490 4815955 260 40
18:00:56 1/11/2009 1 11 2009 18 637 522402 4815958 258 40
0:00:49 1/12/2009 1 12 2009 0 637 522403 4815958 258 40
16:00:22 1/23/2009 1 23 2009 16 634 519969 4815951 264 40
20:00:54 2/19/2013 2 19 2013 20 665 520160 4815952 263 40
2:00:54 2/20/2013 2 20 2013 2 665 520163 4815952 263 40
10:00:54 1/7/2014 1 7 2014 10 914 519681 4815950 264 40
18:00:49 3/30/2010 3 30 2010 18 641 521716 4815957 259 40
8:00:54 1/14/2010 1 14 2010 8 647 519582 4815951 265 40
18:00:50 2/26/2012 2 26 2012 18 657 521150 4815955 261 40
22:00:53 3/4/2011 3 4 2011 22 653 521469 4815956 260 40
22:00:56 4/1/2012 4 1 2012 22 671 521515 4815957 260 40
23:45:04 1/31/2013 1 31 2013 23 641 520163 4815952 263 40
0:00:48 4/2/2012 4 2 2012 0 671 521515 4815957 260 40
0:00:48 2/20/2013 2 20 2013 0 665 520163 4815953 263 40
18:00:53 12/6/2011 12 6 2011 18 655 520495 4815954 262 40
18:00:48 2/21/2011 2 21 2011 18 641 520673 4815955 262 40
18:01:00 2/23/2013 2 23 2013 18 677 521266 4815957 260 40
18:00:51 3/8/2012 3 8 2012 18 657 520761 4815956 262 40
18:01:18 2/11/2013 2 11 2013 18 671 520584 4815955 262 40
4:01:07 1/6/2011 1 6 2011 4 641 519485 4815952 265 40
18:00:43 2/28/2009 2 28 2009 18 635 520613 4815956 262 40
10:00:56 3/12/2011 3 12 2011 10 647 520593 4815956 262 40
18:03:08 3/29/2010 3 29 2010 18 655 522801 4815964 257 40
4:00:54 12/11/2010 12 11 2010 4 639 521765 4815961 259 40
0:00:41 1/7/2014 1 7 2014 0 914 519609 4815954 264 40
14:00:53 4/17/2008 4 17 2008 14 632 520813 4815958 261 40
16:01:07 1/22/2013 1 22 2013 16 663 520559 4815958 262 40
16:00:56 1/1/2012 1 1 2012 16 657 520623 4815958 262 40
4:01:34 4/21/2012 4 21 2012 4 674 522243 4815964 258 40
2:01:42 5/2/2010 5 2 2010 2 646 521700 4815962 259 40
18:21:25 2/10/2013 2 10 2013 18 641 521378 4815961 260 40
18:00:20 1/1/2012 1 1 2012 18 657 520543 4815959 262 40
18:00:41 3/9/2012 3 9 2012 18 657 520636 4815960 262 40
20:00:33 2/25/2014 2 25 2014 20 671 520945 4815961 261 40
18:00:54 3/30/2010 3 30 2010 18 654 521631 4815963 259 40
6:00:54 2/20/2012 2 20 2012 6 657 520409 4815960 262 40
22:00:41 2/19/2013 2 19 2013 22 665 520118 4815959 263 40
2:00:13 1/11/2011 1 11 2011 2 653 520916 4815962 261 40
18:00:43 1/28/2013 1 28 2013 18 658 519935 4815959 264 40
16:00:47 12/11/2010 12 11 2010 16 647 520529 4815961 262 40
2:00:55 4/2/2012 4 2 2012 2 671 521608 4815965 260 40
4:00:54 2/7/2013 2 7 2013 4 658 520936 4815963 261 40
6:00:49 2/7/2013 2 7 2013 6 658 520936 4815963 261 40
8:00:23 1/11/2009 1 11 2009 8 637 522258 4815968 258 40



4:00:54 4/2/2012 4 2 2012 4 671 521611 4815966 259 40
2:00:24 2/7/2013 2 7 2013 2 658 520939 4815964 261 40
4:00:42 2/20/2013 2 20 2013 4 665 520155 4815961 263 40
0:00:47 1/1/2011 1 1 2011 0 653 521383 4815965 260 40
2:00:56 4/8/2010 4 8 2010 2 656 521778 4815968 259 40
18:00:47 4/3/2008 4 3 2008 18 631 521429 4815968 260 40
0:01:11 3/31/2014 3 31 2014 0 679 521535 4815968 260 40
21:00:24 4/8/2010 4 8 2010 21 801 521419 4815968 260 40
18:01:11 2/21/2011 2 21 2011 18 653 521439 4815968 260 40
16:00:24 1/23/2012 1 23 2012 16 658 520365 4815965 263 40
18:00:44 3/11/2009 3 11 2009 18 634 520417 4815966 262 40
16:00:54 4/1/2013 4 1 2013 16 658 522561 4815973 257 40
10:01:00 12/30/2013 12 30 2013 10 914 519719 4815964 264 40
18:01:53 2/2/2013 2 2 2013 18 675 520167 4815966 263 40
18:00:42 2/17/2013 2 17 2013 18 658 520494 4815967 262 40
18:01:23 2/3/2011 2 3 2011 18 653 520936 4815968 261 40
0:00:54 1/5/2011 1 5 2011 0 641 519436 4815965 265 40
8:00:54 4/2/2011 4 2 2011 8 647 520622 4815969 262 40
8:00:54 3/23/2012 3 23 2012 8 665 520470 4815968 262 40
0:00:54 3/18/2013 3 18 2013 0 671 521742 4815973 259 40
14:00:47 3/22/2009 3 22 2009 14 641 520524 4815970 262 40
14:00:41 1/23/2012 1 23 2012 14 658 520365 4815969 263 40
12:00:53 1/22/2013 1 22 2013 12 658 520137 4815969 263 40
12:00:47 3/24/2012 3 24 2012 12 675 520237 4815970 263 40
16:00:45 3/11/2009 3 11 2009 16 641 520646 4815971 262 40
0:00:41 2/4/2013 2 4 2013 0 658 520902 4815972 261 40
4:00:54 2/20/2012 2 20 2012 4 657 520405 4815971 263 40
18:00:24 2/17/2013 2 17 2013 18 665 520507 4815972 262 40
18:00:53 2/17/2013 2 17 2013 18 657 520579 4815972 262 40
6:00:48 4/2/2012 4 2 2012 6 671 521652 4815976 259 40
8:00:41 3/8/2014 3 8 2014 8 909 520893 4815974 261 40
8:00:34 4/2/2011 4 2 2011 8 659 520541 4815972 262 40
14:00:26 1/22/2013 1 22 2013 14 658 520138 4815971 263 40
2:00:44 1/4/2014 1 4 2014 2 658 519515 4815970 265 40
0:00:28 1/25/2010 1 25 2010 0 646 521453 4815976 260 40
4:00:56 4/2/2012 4 2 2012 4 673 522215 4815979 258 40
10:00:54 3/8/2014 3 8 2014 10 909 520864 4815975 261 40
22:00:54 2/6/2013 2 6 2013 22 671 520902 4815976 261 40
20:00:53 1/15/2012 1 15 2012 20 663 521934 4815979 259 40
18:00:53 1/28/2011 1 28 2011 18 653 520900 4815976 261 40
22:00:41 3/30/2010 3 30 2010 22 652 522396 4815981 258 40
15:00:43 4/5/2010 4 5 2010 15 801 520521 4815976 262 40
6:00:42 3/14/2009 3 14 2009 6 641 520395 4815975 263 40
8:00:42 2/20/2012 2 20 2012 8 657 520401 4815976 263 40
20:00:47 2/2/2013 2 2 2013 20 675 520081 4815975 263 40
18:01:07 4/15/2011 4 15 2011 18 647 521484 4815979 260 40
20:00:41 2/6/2013 2 6 2013 20 671 520900 4815977 261 40
8:01:13 4/2/2011 4 2 2011 8 641 520516 4815976 262 40
0:00:48 4/2/2013 4 2 2013 0 658 522123 4815982 258 40
10:00:50 12/10/2009 12 10 2009 10 646 520000 4815975 264 40
8:00:47 3/23/2012 3 23 2012 8 663 520508 4815977 262 40
6:01:11 3/21/2014 3 21 2014 6 679 521570 4815981 260 40
18:00:47 4/1/2012 4 1 2012 18 671 521483 4815980 260 40
0:00:57 2/7/2013 2 7 2013 0 671 520902 4815979 261 40



2:00:47 1/6/2011 1 6 2011 2 641 519436 4815975 265 40
22:00:53 3/17/2013 3 17 2013 22 671 521803 4815982 259 40
2:00:30 2/7/2013 2 7 2013 2 671 520900 4815980 261 40
18:00:47 12/31/2010 12 31 2010 18 655 519862 4815977 264 40
0:00:52 2/3/2013 2 3 2013 0 675 520078 4815978 263 40
6:00:42 3/14/2009 3 14 2009 6 635 520436 4815979 262 40
20:00:31 2/3/2013 2 3 2013 20 658 520903 4815981 261 40
0:00:49 3/31/2010 3 31 2010 0 652 522396 4815985 258 40
2:00:13 1/26/2011 1 26 2011 2 653 520631 4815980 262 40
18:00:47 1/20/2012 1 20 2012 18 657 520579 4815980 262 40
22:00:50 2/3/2013 2 3 2013 22 658 520905 4815981 261 40
8:00:54 3/24/2012 3 24 2012 8 663 520475 4815980 262 40
4:00:48 4/4/2009 4 4 2009 4 637 521463 4815984 260 40
4:00:54 2/7/2013 2 7 2013 4 671 520899 4815982 261 40
22:00:55 2/2/2013 2 2 2013 22 675 520075 4815981 263 40
16:00:54 3/22/2009 3 22 2009 16 641 520512 4815982 262 40
18:01:03 2/8/2013 2 8 2013 18 671 520486 4815982 262 40
6:00:53 2/7/2013 2 7 2013 6 671 520893 4815984 261 40
8:00:47 3/14/2009 3 14 2009 8 641 520397 4815982 263 40
20:00:53 4/5/2014 4 5 2014 20 914 521249 4815985 260 40
4:00:37 1/11/2009 1 11 2009 4 637 522214 4815988 258 40
4:00:23 2/3/2013 2 3 2013 4 675 520086 4815982 263 40
6:00:31 2/3/2013 2 3 2013 6 675 520084 4815982 263 40
18:00:56 2/21/2011 2 21 2011 18 641 520936 4815985 261 40
22:00:53 1/13/2010 1 13 2010 22 647 519490 4815981 265 40
5:34:24 2/27/2013 2 27 2013 5 641 520373 4815983 263 40
23:09:55 2/20/2013 2 20 2013 23 641 520061 4815983 263 40
2:01:12 2/3/2013 2 3 2013 2 675 520084 4815984 263 40
6:00:23 1/6/2011 1 6 2011 6 641 519421 4815982 265 40
0:00:53 2/25/2014 2 25 2014 0 916 521276 4815990 260 40
6:00:53 1/11/2009 1 11 2009 6 637 522228 4815993 258 40
18:00:54 3/6/2010 3 6 2010 18 633 521265 4815990 260 40
8:00:54 3/28/2011 3 28 2011 8 650 520602 4815989 262 40
6:00:48 4/24/2014 4 24 2014 6 908 522258 4815995 258 40
22:00:42 3/30/2010 3 30 2010 22 650 522396 4815996 258 40
12:00:53 1/23/2012 1 23 2012 12 658 520361 4815989 263 40
18:00:54 1/7/2014 1 7 2014 18 658 519437 4815986 265 40
12:00:21 12/25/2010 12 25 2010 12 655 520456 4815990 262 40
10:01:19 2/23/2012 2 23 2012 10 665 520576 4815990 262 40
8:00:54 4/2/2011 4 2 2011 8 654 520490 4815990 262 40
18:21:43 2/26/2014 2 26 2014 18 657 520439 4815990 262 40
0:00:48 3/31/2010 3 31 2010 0 650 522392 4815997 258 40
20:00:22 2/11/2013 2 11 2013 20 658 520333 4815990 263 40
10:01:01 4/28/2014 4 28 2014 10 907 522617 4815998 257 40
2:01:04 4/8/2010 4 8 2010 2 643 521910 4815997 259 40
4:00:47 4/8/2010 4 8 2010 4 643 521907 4815997 259 40
18:00:55 3/29/2010 3 29 2010 18 650 522158 4815999 258 40
6:00:47 4/6/2013 4 6 2013 6 658 522325 4816000 258 40
6:00:53 2/8/2013 2 8 2013 6 665 520291 4815994 263 40
6:00:48 4/4/2009 4 4 2009 6 641 521567 4815999 260 40
18:00:47 4/9/2008 4 9 2008 18 634 522216 4816001 258 40
18:00:55 4/25/2011 4 25 2011 18 657 521442 4816000 260 40
8:00:26 4/2/2011 4 2 2011 8 653 520439 4815997 262 40
6:00:49 4/4/2009 4 4 2009 6 637 521552 4816001 260 40



4:00:46 4/4/2009 4 4 2009 4 641 521931 4816002 259 40
18:00:52 3/27/2008 3 27 2008 18 631 520582 4815998 262 40
4:01:25 2/19/2011 2 19 2011 4 641 521293 4816000 260 40
18:00:53 1/23/2012 1 23 2012 18 641 520150 4815997 263 40
18:00:49 1/4/2011 1 4 2011 18 639 519663 4815995 264 40
2:00:37 2/10/2009 2 10 2009 2 632 520821 4815999 261 40
22:00:54 4/20/2012 4 20 2012 22 674 522283 4816004 258 40
12:00:20 4/16/2008 4 16 2008 12 631 520907 4816000 261 40
18:00:44 11/23/2010 11 23 2010 18 801 522387 4816005 258 40
4:00:50 2/8/2013 2 8 2013 4 665 520298 4815999 263 40
6:00:56 4/8/2010 4 8 2010 6 656 521696 4816003 259 40
18:00:50 3/8/2012 3 8 2012 18 641 520929 4816001 261 40
22:00:54 4/26/2014 4 26 2014 22 907 521216 4816003 260 40
6:01:00 4/2/2012 4 2 2012 6 665 521542 4816005 260 40
18:24:25 2/11/2013 2 11 2013 18 641 520464 4816001 262 40
0:01:08 12/1/2009 12 1 2009 0 638 521288 4816005 260 40
4:00:49 4/6/2013 4 6 2013 4 658 522333 4816009 258 40
10:00:23 1/23/2012 1 23 2012 10 658 520345 4816002 263 40
12:01:10 4/28/2014 4 28 2014 12 907 522623 4816010 257 40
18:00:50 1/22/2013 1 22 2013 18 675 520295 4816003 263 40
22:00:53 2/3/2013 2 3 2013 22 671 521357 4816007 260 40
22:01:01 12/20/2010 12 20 2010 22 646 521829 4816008 259 40
2:00:44 3/5/2011 3 5 2011 2 641 521211 4816006 260 40
2:00:53 1/22/2011 1 22 2011 2 647 521345 4816007 260 40
18:01:44 2/9/2010 2 9 2010 18 641 520220 4816004 263 40
18:00:44 1/16/2012 1 16 2012 18 658 520225 4816004 263 40
0:01:10 4/6/2014 4 6 2014 0 914 521306 4816007 260 40
20:00:54 2/3/2013 2 3 2013 20 671 521357 4816007 260 40
0:00:53 2/4/2013 2 4 2013 0 671 521355 4816008 260 40
8:00:53 3/14/2009 3 14 2009 8 635 520445 4816005 262 40
18:01:06 3/29/2008 3 29 2008 18 631 521749 4816009 259 40
2:00:53 1/25/2010 1 25 2010 2 640 521266 4816009 260 40
20:00:47 2/15/2013 2 15 2013 20 665 521235 4816009 260 40
20:00:24 4/1/2012 4 1 2012 20 658 521179 4816009 261 40
2:00:27 2/8/2013 2 8 2013 2 665 520288 4816006 263 40
18:00:47 3/27/2008 3 27 2008 18 637 520576 4816007 262 40
0:17:54 3/10/2013 3 10 2013 0 641 521163 4816009 261 40
6:00:54 4/4/2009 4 4 2009 6 643 521544 4816011 260 40
10:00:49 1/17/2013 1 17 2013 10 657 519497 4816005 265 40
22:01:11 1/25/2011 1 25 2011 22 647 521331 4816011 260 40
6:01:42 2/5/2013 2 5 2013 6 641 521253 4816011 260 40
8:00:29 1/23/2013 1 23 2013 8 671 520128 4816007 263 40
4:00:55 1/23/2013 1 23 2013 4 671 520121 4816008 263 40
18:00:41 1/22/2013 1 22 2013 18 671 520129 4816008 263 40
6:00:29 4/2/2012 4 2 2012 6 672 522019 4816014 258 40
0:00:53 12/2/2009 12 2 2009 0 638 521283 4816012 260 40
16:00:57 12/11/2010 12 11 2010 16 646 520177 4816009 263 40
2:00:55 3/10/2012 3 10 2012 2 641 520355 4816009 263 40
0:00:13 3/1/2009 3 1 2009 0 635 520565 4816010 262 40
18:00:54 4/25/2009 4 25 2009 18 634 522533 4816016 257 40
10:00:43 1/7/2014 1 7 2014 10 658 519668 4816008 264 40
4:00:44 4/6/2014 4 6 2014 4 914 521245 4816012 260 40
0:00:43 2/25/2014 2 25 2014 0 914 520793 4816011 262 40
6:00:54 1/23/2013 1 23 2013 6 671 520117 4816010 263 40



8:01:11 4/2/2013 4 2 2013 8 658 522536 4816018 257 40
12:00:21 3/24/2012 3 24 2012 12 663 520210 4816011 263 40
2:00:30 1/26/2011 1 26 2011 2 647 521336 4816014 260 40
22:00:59 4/20/2012 4 20 2012 22 672 522298 4816018 258 40
18:00:52 4/6/2008 4 6 2008 18 631 520728 4816013 262 40
18:01:29 2/10/2011 2 10 2011 18 647 521341 4816015 260 40
18:00:53 3/6/2009 3 6 2009 18 634 520399 4816012 263 40
14:01:12 3/30/2010 3 30 2010 14 652 522388 4816019 258 40
20:00:35 4/6/2013 4 6 2013 20 679 521478 4816016 260 40
18:01:44 1/17/2013 1 17 2013 18 657 519479 4816011 265 40
10:00:55 12/19/2010 12 19 2010 10 650 520781 4816015 262 40
4:00:55 1/9/2009 1 9 2009 4 633 521552 4816017 260 40
6:00:36 2/4/2013 2 4 2013 6 671 521351 4816017 260 40
18:00:34 1/27/2011 1 27 2011 18 653 521335 4816017 260 40
0:00:53 1/26/2011 1 26 2011 0 647 521334 4816017 260 40
0:00:54 1/23/2013 1 23 2013 0 671 520120 4816014 263 40
8:00:56 1/25/2010 1 25 2010 8 640 521260 4816018 260 40
8:00:51 1/2/2010 1 2 2010 8 646 520784 4816017 262 40
18:00:54 2/4/2009 2 4 2009 18 634 520581 4816016 262 40
20:00:48 2/7/2013 2 7 2013 20 665 520331 4816015 263 40
4:00:55 12/31/2010 12 31 2010 4 657 522141 4816021 258 40
20:00:54 1/11/2012 1 11 2012 20 657 520069 4816015 263 40
22:00:43 1/27/2011 1 27 2011 22 653 521356 4816019 260 40
18:00:47 1/27/2011 1 27 2011 18 653 521254 4816018 260 40
18:00:54 3/1/2011 3 1 2011 18 653 521153 4816018 261 40
0:00:47 1/21/2010 1 21 2010 0 647 519493 4816013 265 40
22:00:41 3/25/2008 3 25 2008 22 632 520785 4816017 262 40
4:00:53 1/26/2011 1 26 2011 4 647 521343 4816019 260 40
22:00:42 1/11/2012 1 11 2012 22 657 520072 4816015 263 40
18:00:47 12/17/2008 12 17 2008 18 634 522806 4816024 257 40
18:00:50 3/7/2009 3 7 2009 18 634 520394 4816017 263 40
2:01:18 3/26/2011 3 26 2011 2 669 521002 4816019 261 40
0:00:53 2/8/2013 2 8 2013 0 665 520317 4816017 263 40
2:00:50 1/20/2013 1 20 2013 2 657 520298 4816017 263 40
6:00:53 12/31/2010 12 31 2010 6 657 522140 4816023 258 40
2:01:46 1/16/2013 1 16 2013 2 657 519490 4816015 265 40
22:00:53 3/29/2009 3 29 2009 22 639 521705 4816022 259 40
22:00:32 2/7/2013 2 7 2013 22 665 520318 4816018 263 40
22:00:41 1/22/2013 1 22 2013 22 671 520117 4816017 263 40
2:01:53 1/12/2012 1 12 2012 2 641 520367 4816018 263 40
4:00:53 2/4/2013 2 4 2013 4 671 521353 4816022 260 40
16:00:54 4/5/2013 4 5 2013 16 658 522647 4816026 257 40
0:00:41 3/26/2008 3 26 2008 0 632 520788 4816020 262 40
6:00:55 3/13/2011 3 13 2011 6 657 521337 4816023 260 40
20:00:53 2/11/2013 2 11 2013 20 671 520378 4816020 263 40
16:00:54 1/7/2014 1 7 2014 16 914 519626 4816018 264 40
22:00:56 4/5/2014 4 5 2014 22 914 521314 4816023 260 40
2:00:55 1/21/2010 1 21 2010 2 647 519504 4816018 265 40
2:00:56 1/1/2011 1 1 2011 2 653 521250 4816023 260 40
4:00:53 1/21/2010 1 21 2010 4 647 519505 4816018 265 40
0:00:47 3/13/2011 3 13 2011 0 657 521324 4816024 260 40
4:00:47 12/10/2010 12 10 2010 4 647 520780 4816024 262 40
18:00:42 3/12/2011 3 12 2011 18 657 521335 4816026 260 40
4:00:55 2/10/2009 2 10 2009 4 632 520765 4816024 262 40



22:00:41 2/11/2013 2 11 2013 22 671 520376 4816023 263 40
18:00:50 12/10/2010 12 10 2010 18 655 522582 4816030 257 40
4:00:47 3/13/2011 3 13 2011 4 657 521357 4816026 260 40
2:00:47 1/9/2009 1 9 2009 2 633 521731 4816027 259 40
20:00:49 1/22/2013 1 22 2013 20 671 520112 4816022 263 40
2:00:39 2/12/2013 2 12 2013 2 671 520383 4816024 263 40
22:00:54 2/21/2013 2 21 2013 22 671 521171 4816026 261 40
2:00:43 1/16/2014 1 16 2014 2 658 521270 4816027 260 40
4:00:53 3/13/2009 3 13 2009 4 641 520553 4816025 262 40
0:00:23 2/5/2013 2 5 2013 0 641 521188 4816027 261 40
4:00:55 4/24/2014 4 24 2014 4 908 522302 4816030 258 40
22:00:54 3/12/2011 3 12 2011 22 657 521333 4816027 260 40
0:00:41 2/22/2013 2 22 2013 0 671 521170 4816027 261 40
6:00:41 2/22/2013 2 22 2013 6 671 521176 4816027 261 40
0:00:53 2/12/2013 2 12 2013 0 671 520378 4816025 263 40
6:25:56 2/12/2013 2 12 2013 6 641 520447 4816025 262 40
4:00:54 2/22/2013 2 22 2013 4 671 521167 4816028 261 40
22:00:54 12/19/2010 12 19 2010 22 650 521159 4816028 261 40
4:00:54 1/25/2010 1 25 2010 4 640 521243 4816028 260 40
2:00:43 1/14/2010 1 14 2010 2 647 519441 4816023 265 40
16:01:02 4/24/2008 4 24 2008 16 636 522724 4816033 257 40
0:01:14 12/18/2010 12 18 2010 0 650 521320 4816028 260 40
18:01:58 3/29/2010 3 29 2010 18 654 522637 4816033 257 40
4:00:54 2/16/2013 2 16 2013 4 665 521203 4816028 261 40
2:00:55 3/13/2011 3 13 2011 2 657 521329 4816029 260 40
4:00:56 12/23/2011 12 23 2011 4 657 521358 4816029 260 40
16:00:43 3/9/2012 3 9 2012 16 657 520549 4816027 262 40
4:00:24 4/2/2012 4 2 2012 4 658 521300 4816030 260 40
16:00:42 12/6/2011 12 6 2011 16 655 520073 4816026 263 40
18:00:53 3/11/2009 3 11 2009 18 635 520523 4816028 262 40
2:00:36 1/3/2010 1 3 2010 2 646 521292 4816030 260 40
2:01:24 12/20/2010 12 20 2010 2 650 521149 4816030 261 40
0:01:24 3/31/2010 3 31 2010 0 639 522316 4816034 258 40
20:00:54 2/21/2013 2 21 2013 20 671 521278 4816031 260 40
22:00:56 3/30/2010 3 30 2010 22 639 522308 4816035 258 40
2:00:54 2/22/2013 2 22 2013 2 671 521168 4816031 261 40
4:00:41 4/18/2008 4 18 2008 4 632 521200 4816031 261 40
2:00:42 4/11/2013 4 11 2013 2 679 521155 4816031 261 40
4:00:55 12/8/2009 12 8 2009 4 646 522062 4816034 258 40
22:00:55 3/10/2010 3 10 2010 22 646 521218 4816031 260 40
4:00:49 2/12/2013 2 12 2013 4 658 520551 4816030 262 40
18:00:44 1/19/2012 1 19 2012 18 665 520472 4816030 262 40
2:00:52 2/4/2013 2 4 2013 2 671 521392 4816033 260 40
18:00:54 12/19/2010 12 19 2010 18 650 521152 4816032 261 40
18:00:21 3/9/2009 3 9 2009 18 634 520509 4816030 262 40
6:05:48 2/6/2013 2 6 2013 6 641 521139 4816032 261 40
6:00:54 1/25/2010 1 25 2010 6 640 521244 4816033 260 40
2:00:54 3/28/2010 3 28 2010 2 657 521487 4816033 260 40
10:01:02 1/21/2012 1 21 2012 10 641 520675 4816031 262 40
8:00:23 1/2/2009 1 2 2009 8 635 520498 4816031 262 40
18:01:12 2/11/2013 2 11 2013 18 657 520583 4816031 262 40
20:00:21 2/19/2013 2 19 2013 20 658 520253 4816030 263 40
6:00:49 4/21/2013 4 21 2013 6 658 522316 4816037 258 40
6:00:55 4/21/2012 4 21 2012 6 665 521271 4816034 260 40



4:00:44 1/21/2012 1 21 2012 4 658 520207 4816030 263 40
2:00:47 2/16/2013 2 16 2013 2 665 521201 4816034 261 40
18:00:55 2/21/2011 2 21 2011 18 646 520806 4816033 262 40
2:00:48 1/11/2009 1 11 2009 2 637 522152 4816037 258 40
12:00:47 12/19/2010 12 19 2010 12 650 520771 4816033 262 40
18:00:45 3/3/2011 3 3 2011 18 655 521090 4816034 261 40
2:00:48 1/23/2013 1 23 2013 2 671 520106 4816031 263 40
8:00:56 3/30/2012 3 30 2012 8 679 522382 4816039 258 40
12:00:46 1/29/2013 1 29 2013 12 671 520494 4816033 262 40
12:00:49 4/6/2008 4 6 2008 12 636 520552 4816033 262 40
0:00:48 3/26/2011 3 26 2011 0 650 521290 4816036 260 40
22:00:53 4/21/2011 4 21 2011 22 657 521200 4816036 261 40
2:01:18 2/14/2014 2 14 2014 2 917 520663 4816034 262 40
2:00:56 12/18/2010 12 18 2010 2 650 521341 4816036 260 40
0:00:25 1/14/2010 1 14 2010 0 647 519443 4816030 265 40
18:00:49 1/18/2013 1 18 2013 18 657 519730 4816031 264 40
6:00:54 1/12/2012 1 12 2012 6 657 520038 4816032 263 40
8:00:23 12/18/2010 12 18 2010 8 650 521153 4816036 261 40
6:00:26 4/2/2012 4 2 2012 6 658 521298 4816036 260 40
22:00:55 3/11/2010 3 11 2010 22 646 521223 4816037 260 40
16:00:56 12/30/2010 12 30 2010 16 655 520125 4816033 263 40
6:00:48 1/12/2009 1 12 2009 6 637 522379 4816040 258 40
18:00:55 3/10/2010 3 10 2010 18 646 521215 4816037 260 40
10:00:42 3/31/2010 3 31 2010 10 646 522179 4816040 258 40
18:00:56 3/25/2008 3 25 2008 18 632 520781 4816036 262 40
10:01:23 1/23/2012 1 23 2012 10 641 520310 4816034 263 40
0:00:44 1/28/2011 1 28 2011 0 653 521355 4816038 260 40
18:01:11 1/25/2011 1 25 2011 18 647 521380 4816038 260 40
8:00:51 1/12/2012 1 12 2012 8 657 520036 4816034 263 40
8:00:41 1/17/2010 1 17 2010 8 647 519488 4816033 265 40
0:02:18 1/6/2013 1 6 2013 0 641 519703 4816033 264 40
4:00:53 1/12/2012 1 12 2012 4 657 520033 4816035 263 40
0:00:42 3/11/2010 3 11 2010 0 641 521241 4816038 260 40
0:00:53 1/12/2012 1 12 2012 0 657 520040 4816035 263 40
22:00:42 3/29/2010 3 29 2010 22 652 522491 4816043 257 40
22:00:48 3/25/2011 3 25 2011 22 650 521280 4816039 260 40
0:00:46 3/11/2010 3 11 2010 0 646 521210 4816039 260 40
4:00:42 1/12/2009 1 12 2009 4 637 522384 4816043 258 40
6:00:43 1/2/2009 1 2 2009 6 635 520494 4816037 262 40
0:00:42 12/19/2010 12 19 2010 0 650 521237 4816039 260 40
18:00:54 4/6/2008 4 6 2008 18 631 520805 4816038 262 40
0:00:54 12/22/2010 12 22 2010 0 647 521165 4816039 261 40
4:00:47 4/21/2013 4 21 2013 4 658 522314 4816043 258 40
18:00:53 12/17/2008 12 17 2008 18 633 522804 4816045 257 40
18:08:42 5/3/2013 5 3 2013 18 657 522159 4816043 258 40
0:00:55 2/16/2013 2 16 2013 0 665 521227 4816040 260 40
4:00:55 1/13/2010 1 13 2010 4 647 519489 4816035 265 40
22:00:54 2/15/2013 2 15 2013 22 665 521230 4816040 260 40
2:00:47 4/11/2013 4 11 2013 2 671 521262 4816040 260 40
2:00:48 3/11/2010 3 11 2010 2 641 521242 4816040 260 40
6:02:56 1/6/2013 1 6 2013 6 641 519891 4816036 264 40
23:14:12 2/21/2013 2 21 2013 23 641 521000 4816039 261 40
0:00:56 4/11/2013 4 11 2013 0 679 521153 4816040 261 40
6:00:26 12/18/2010 12 18 2010 6 650 521153 4816040 261 40



6:00:42 3/10/2011 3 10 2011 6 801 520536 4816038 262 40
2:00:54 12/19/2010 12 19 2010 2 650 521191 4816040 261 40
2:00:54 1/12/2012 1 12 2012 2 657 520040 4816037 263 40
0:01:06 4/22/2011 4 22 2011 0 657 521203 4816041 261 40
0:00:53 3/24/2014 3 24 2014 0 909 521278 4816041 260 40
0:00:53 4/7/2008 4 7 2008 0 631 520662 4816040 262 40
4:00:48 3/3/2011 3 3 2011 4 655 520693 4816041 262 40
2:00:42 4/22/2011 4 22 2011 2 657 521214 4816042 260 40
2:00:48 2/9/2013 2 9 2013 2 671 520441 4816041 262 40
2:00:08 4/18/2008 4 18 2008 2 632 521128 4816043 261 40
2:00:48 1/17/2014 1 17 2014 2 658 519624 4816038 264 40
18:00:43 1/22/2013 1 22 2013 18 663 520563 4816041 262 40
2:01:50 2/25/2014 2 25 2014 2 914 521098 4816043 261 40
4:46:42 4/13/2013 4 13 2013 4 657 521192 4816044 261 40
4:00:41 3/1/2011 3 1 2011 4 653 520627 4816042 262 40
6:00:38 1/13/2010 1 13 2010 6 647 519483 4816039 265 40
2:00:49 12/3/2010 12 3 2010 2 801 521221 4816044 260 40
20:00:56 2/23/2013 2 23 2013 20 677 521021 4816043 261 40
18:00:42 12/19/2010 12 19 2010 18 650 521112 4816044 261 40
16:00:41 1/9/2009 1 9 2009 16 634 520484 4816042 262 40
17:25:11 2/24/2013 2 24 2013 17 641 520513 4816043 262 40
22:00:56 3/31/2011 3 31 2011 22 654 521227 4816045 260 40
2:00:56 12/17/2010 12 17 2010 2 650 521381 4816046 260 40
8:00:47 12/3/2009 12 3 2009 8 638 520415 4816043 262 40
23:22:12 2/23/2013 2 23 2013 23 641 521178 4816045 261 40
2:00:41 3/26/2011 3 26 2011 2 658 521195 4816045 261 40
4:00:56 3/10/2011 3 10 2011 4 801 520535 4816043 262 40
18:00:53 12/9/2010 12 9 2010 18 801 521218 4816045 260 40
6:00:42 4/6/2014 4 6 2014 6 914 521244 4816046 260 40
2:01:24 2/19/2014 2 19 2014 2 914 520793 4816044 262 40
6:00:47 12/20/2010 12 20 2010 6 650 521106 4816045 261 40
20:00:47 2/17/2013 2 17 2013 20 665 520491 4816043 262 40
14:00:35 4/1/2013 4 1 2013 14 658 522596 4816050 257 40
6:00:55 1/2/2010 1 2 2010 6 647 521121 4816046 261 40
10:00:47 3/31/2010 3 31 2010 10 655 522292 4816049 258 40
2:00:48 3/26/2011 3 26 2011 2 663 521359 4816047 260 40
0:00:30 4/1/2011 4 1 2011 0 654 521222 4816046 260 40
0:01:17 12/20/2010 12 20 2010 0 650 521223 4816047 260 40
4:00:43 2/25/2014 2 25 2014 4 914 521094 4816047 261 40
8:00:54 12/20/2010 12 20 2010 8 650 521094 4816047 261 40
6:00:55 4/6/2013 4 6 2013 6 679 521261 4816047 260 40
8:00:55 2/4/2013 2 4 2013 8 671 521368 4816048 260 40
4:00:53 12/20/2010 12 20 2010 4 650 521112 4816047 261 40
4:00:53 4/6/2013 4 6 2013 4 679 521264 4816047 260 40
2:00:51 3/7/2011 3 7 2011 2 647 520475 4816045 262 40
2:00:53 3/28/2014 3 28 2014 2 914 521215 4816048 260 40
4:00:24 4/4/2009 4 4 2009 4 647 521534 4816049 260 40
0:00:47 2/9/2013 2 9 2013 0 671 520490 4816046 262 40
0:00:47 3/29/2009 3 29 2009 0 647 521227 4816048 260 40
22:00:18 12/18/2010 12 18 2010 22 650 521271 4816048 260 40
0:00:53 2/18/2013 2 18 2013 0 665 520491 4816046 262 40
18:00:47 2/3/2013 2 3 2013 18 671 521406 4816049 260 40
4:00:49 1/22/2011 1 22 2011 4 647 521328 4816049 260 40
18:00:53 1/23/2011 1 23 2011 18 653 520444 4816046 262 40



22:01:30 3/6/2011 3 6 2011 22 647 520499 4816046 262 40
22:01:12 2/17/2013 2 17 2013 22 665 520491 4816047 262 40
18:00:53 3/6/2011 3 6 2011 18 647 520515 4816047 262 40
20:00:41 3/13/2012 3 13 2012 20 658 521139 4816049 261 40
18:00:43 3/12/2011 3 12 2011 18 657 521244 4816049 260 40
8:00:54 4/19/2011 4 19 2011 8 801 522552 4816054 257 40
4:00:53 2/9/2013 2 9 2013 4 671 520441 4816047 262 40
18:00:53 3/22/2010 3 22 2010 18 657 521279 4816050 260 40
14:01:12 4/24/2008 4 24 2008 14 636 522735 4816055 257 40
22:00:54 1/20/2012 1 20 2012 22 657 520188 4816047 263 40
2:00:14 2/12/2013 2 12 2013 2 658 520310 4816047 263 40
2:00:48 1/24/2014 1 24 2014 2 658 519484 4816045 265 40
0:00:41 12/3/2010 12 3 2010 0 801 521217 4816050 260 40
0:00:48 2/22/2011 2 22 2011 0 650 520681 4816049 262 40
10:00:25 5/5/2010 5 5 2010 10 646 520791 4816049 262 40
6:00:55 12/24/2013 12 24 2013 6 908 520729 4816049 262 40
16:00:54 12/11/2010 12 11 2010 16 657 520143 4816047 263 40
5:14:55 2/22/2013 2 22 2013 5 641 521108 4816050 261 40
4:00:54 4/14/2010 4 14 2010 4 643 521962 4816053 259 40
22:00:14 2/11/2013 2 11 2013 22 658 520300 4816048 263 40
4:00:41 4/19/2012 4 19 2012 4 658 521231 4816051 260 40
18:00:56 2/21/2011 2 21 2011 18 650 521093 4816051 261 40
0:00:49 2/12/2013 2 12 2013 0 658 520310 4816049 263 40
18:00:53 12/18/2010 12 18 2010 18 650 521210 4816051 261 40
18:00:54 3/9/2011 3 9 2011 18 801 521029 4816051 261 40
10:00:53 3/22/2013 3 22 2013 10 677 520550 4816049 262 40
0:00:44 3/4/2011 3 4 2011 0 655 520670 4816050 262 40
23:59:33 12/23/2013 12 23 2013 23 657 521265 4816052 260 40
22:01:48 1/2/2010 1 2 2010 22 640 521314 4816052 260 40
0:45:18 1/17/2013 1 17 2013 0 641 519706 4816048 264 40
4:01:12 1/2/2010 1 2 2010 4 646 521246 4816052 260 40
18:00:41 2/4/2009 2 4 2009 18 634 520504 4816051 262 40
22:00:48 3/28/2009 3 28 2009 22 647 521239 4816053 260 40
2:00:38 3/10/2011 3 10 2011 2 801 520533 4816051 262 40
0:32:41 4/30/2014 4 30 2014 0 657 521527 4816054 260 40
0:01:54 3/7/2011 3 7 2011 0 647 520500 4816051 262 40
6:00:53 12/17/2010 12 17 2010 6 650 521276 4816053 260 40
0:00:42 1/1/2014 1 1 2014 0 917 521023 4816053 261 40
6:00:40 1/20/2012 1 20 2012 6 665 521085 4816053 261 40
0:12:11 2/8/2013 2 8 2013 0 641 520415 4816051 262 40
6:00:42 1/22/2011 1 22 2011 6 647 521330 4816054 260 40
22:00:49 3/25/2011 3 25 2011 22 658 521155 4816054 261 40
10:00:55 12/17/2010 12 17 2010 10 650 520628 4816052 262 40
7:20:50 1/17/2014 1 17 2014 7 657 520041 4816051 263 40
6:00:42 3/30/2008 3 30 2008 6 631 521371 4816055 260 40
0:04:53 2/6/2013 2 6 2013 0 641 521086 4816054 261 40
4:28:20 4/8/2013 4 8 2013 4 657 521172 4816055 261 40
18:00:53 1/13/2010 1 13 2010 18 647 519516 4816050 265 40
20:00:48 2/8/2013 2 8 2013 20 671 520506 4816053 262 40
22:00:24 2/21/2011 2 21 2011 22 650 520667 4816053 262 40
18:01:03 3/9/2012 3 9 2012 18 641 520462 4816053 262 40
22:00:49 2/8/2013 2 8 2013 22 671 520504 4816053 262 40
4:00:53 12/19/2010 12 19 2010 4 650 521119 4816055 261 40
2:00:47 4/2/2013 4 2 2013 2 658 522157 4816058 258 40



18:00:54 3/29/2010 3 29 2010 18 652 522511 4816059 257 40
18:01:14 12/17/2010 12 17 2010 18 650 521178 4816055 261 40
10:00:50 1/2/2009 1 2 2009 10 635 520558 4816053 262 40
4:00:27 2/24/2013 2 24 2013 4 671 521213 4816055 260 40
0:00:53 3/30/2008 3 30 2008 0 631 521377 4816056 260 40
22:00:54 3/25/2011 3 25 2011 22 663 521128 4816055 261 40
2:00:54 12/3/2010 12 3 2010 2 650 521100 4816055 261 40
4:00:28 3/7/2012 3 7 2012 4 657 521185 4816055 261 40
0:00:57 1/3/2010 1 3 2010 0 640 520667 4816054 262 40
4:00:50 1/20/2012 1 20 2012 4 665 521076 4816055 261 40
20:00:47 1/17/2013 1 17 2013 20 658 519708 4816051 264 40
4:00:42 12/17/2010 12 17 2010 4 650 521280 4816056 260 40
0:00:17 3/26/2011 3 26 2011 0 658 521150 4816056 261 40
6:00:48 2/24/2013 2 24 2013 6 671 521215 4816056 260 40
4:00:27 4/2/2013 4 2 2013 4 658 522157 4816059 258 40
22:00:54 2/2/2011 2 2 2011 22 653 520336 4816053 263 40
0:00:48 3/26/2011 3 26 2011 0 663 521126 4816056 261 40
8:00:53 4/4/2009 4 4 2009 8 641 521486 4816057 260 40
18:00:52 2/23/2013 2 23 2013 18 665 520838 4816055 261 40
2:00:49 1/19/2013 1 19 2013 2 657 519462 4816051 265 40
2:00:55 2/24/2013 2 24 2013 2 671 521217 4816057 260 40
14:01:17 4/5/2010 4 5 2010 14 654 520467 4816055 262 40
22:00:14 4/6/2008 4 6 2008 22 631 520651 4816055 262 40
22:00:45 3/29/2008 3 29 2008 22 631 521378 4816058 260 40
4:00:53 2/12/2013 2 12 2013 4 671 520553 4816056 262 40
4:00:53 3/30/2008 3 30 2008 4 631 521372 4816059 260 40
6:00:48 4/24/2014 4 24 2014 6 913 522473 4816063 257 40
4:00:56 1/31/2014 1 31 2014 4 909 520661 4816057 262 40
18:01:26 3/31/2008 3 31 2008 18 637 521150 4816059 261 40
22:00:48 2/21/2011 2 21 2011 22 801 520666 4816058 262 40
0:00:43 2/10/2009 2 10 2009 0 632 520785 4816058 262 40
0:00:48 4/15/2010 4 15 2010 0 653 521268 4816060 260 40
22:01:51 12/3/2010 12 3 2010 22 653 521394 4816061 260 40
20:00:55 1/20/2012 1 20 2012 20 657 520187 4816057 263 40
20:00:53 2/20/2013 2 20 2013 20 658 520551 4816058 262 40
0:00:27 4/1/2012 4 1 2012 0 672 521121 4816060 261 40
18:00:46 2/2/2011 2 2 2011 18 653 520349 4816058 263 40
2:00:55 3/13/2009 3 13 2009 2 641 520391 4816058 263 40
4:01:10 4/29/2009 4 29 2009 4 639 521262 4816061 260 40
22:00:21 2/20/2013 2 20 2013 22 658 520553 4816059 262 40
2:00:53 3/26/2011 3 26 2011 2 666 521229 4816061 260 40
8:00:47 3/7/2012 3 7 2012 8 657 521214 4816061 260 40
22:00:41 1/15/2012 1 15 2012 22 658 521283 4816062 260 40
8:01:20 2/22/2013 2 22 2013 8 671 521155 4816062 261 40
22:00:47 3/9/2009 3 9 2009 22 635 520510 4816060 262 40
6:00:56 1/2/2010 1 2 2010 6 646 521235 4816062 260 40
18:00:24 3/5/2012 3 5 2012 18 658 521070 4816062 261 40
0:00:47 1/31/2014 1 31 2014 0 909 520686 4816061 262 40
2:01:11 2/21/2013 2 21 2013 2 658 520553 4816061 262 40
6:00:44 4/4/2009 4 4 2009 6 647 521523 4816064 260 40
18:16:26 3/9/2013 3 9 2013 18 641 521492 4816064 260 40
18:01:18 1/21/2012 1 21 2012 18 641 521080 4816063 261 40
6:01:05 3/11/2010 3 11 2010 6 646 521308 4816064 260 40
4:00:44 4/19/2011 4 19 2011 4 664 522264 4816067 258 40



2:00:54 1/31/2014 1 31 2014 2 909 520684 4816063 262 40
2:01:41 3/12/2012 3 12 2012 2 665 521114 4816064 261 40
18:00:47 2/28/2011 2 28 2011 18 653 520792 4816063 262 40
18:00:23 3/8/2010 3 8 2010 18 646 521247 4816065 260 40
4:00:41 1/22/2011 1 22 2011 4 657 521183 4816065 261 40
2:00:19 4/6/2014 4 6 2014 2 914 521206 4816065 261 40
2:00:47 2/22/2011 2 22 2011 2 650 520657 4816064 262 40
2:01:06 3/31/2012 3 31 2012 2 672 521168 4816065 261 40
0:00:47 12/24/2013 12 24 2013 0 908 520852 4816064 261 40
12:01:08 4/24/2008 4 24 2008 12 636 522754 4816071 257 40
20:00:31 3/5/2014 3 5 2014 20 909 520812 4816065 261 40
18:00:54 12/30/2010 12 30 2010 18 654 520078 4816062 263 40
18:00:52 3/13/2009 3 13 2009 18 641 519960 4816062 264 40
4:00:54 12/22/2010 12 22 2010 4 650 520855 4816065 261 40
18:00:24 3/9/2009 3 9 2009 18 635 520511 4816064 262 40
22:00:52 3/27/2014 3 27 2014 22 914 521200 4816066 261 40
6:00:56 1/22/2011 1 22 2011 6 657 521186 4816066 261 40
16:00:48 12/31/2010 12 31 2010 16 654 520072 4816063 263 40
18:00:47 2/21/2011 2 21 2011 18 801 520667 4816065 262 40
6:00:48 12/22/2010 12 22 2010 6 650 520848 4816066 261 40
4:00:42 4/22/2011 4 22 2011 4 657 521196 4816067 261 40
4:00:47 11/13/2011 11 13 2011 4 650 521205 4816067 261 40
6:00:55 1/21/2010 1 21 2010 6 647 519479 4816062 265 40
16:00:52 12/30/2010 12 30 2010 16 653 520171 4816064 263 40
18:00:53 2/23/2014 2 23 2014 18 916 520508 4816065 262 40
18:00:42 4/4/2009 4 4 2009 18 641 521366 4816067 260 40
6:00:54 3/28/2014 3 28 2014 6 914 521150 4816067 261 40
6:00:47 4/29/2011 4 29 2011 6 665 521464 4816068 260 40
19:00:56 2/9/2014 2 9 2014 19 657 520765 4816066 262 40
2:00:48 12/29/2010 12 29 2010 2 801 520765 4816066 262 40
4:00:54 3/28/2014 3 28 2014 4 914 521155 4816068 261 40
2:00:47 12/8/2009 12 8 2009 2 646 522085 4816071 258 40
0:00:42 2/22/2011 2 22 2011 0 801 520673 4816066 262 40
22:00:56 3/3/2011 3 3 2011 22 655 520673 4816067 262 40
0:01:01 12/3/2010 12 3 2010 0 650 521148 4816068 261 40
2:00:48 4/5/2008 4 5 2008 2 632 520786 4816067 262 40
0:00:44 2/21/2013 2 21 2013 0 658 520549 4816067 262 40
6:00:39 2/22/2011 2 22 2011 6 801 520669 4816067 262 40
20:00:56 1/13/2014 1 13 2014 20 914 520065 4816066 263 40
18:00:56 3/7/2009 3 7 2009 18 635 520429 4816067 262 40
0:00:41 3/28/2014 3 28 2014 0 914 521204 4816069 261 40
22:00:53 12/21/2010 12 21 2010 22 650 520990 4816069 261 40
18:00:47 3/3/2011 3 3 2011 18 655 520666 4816068 262 40
0:00:38 12/29/2010 12 29 2010 0 801 520671 4816068 262 40
18:00:55 3/2/2011 3 2 2011 18 655 520686 4816068 262 40
4:00:42 1/16/2012 1 16 2012 4 665 520932 4816069 261 40
6:00:42 4/19/2011 4 19 2011 6 664 522266 4816074 258 40
0:00:48 3/10/2009 3 10 2009 0 635 520513 4816068 262 40
6:00:48 1/26/2011 1 26 2011 6 647 521169 4816070 261 40
18:01:04 11/12/2011 11 12 2011 18 650 520884 4816070 261 40
8:01:06 12/17/2010 12 17 2010 8 650 521210 4816071 260 40
0:00:56 3/1/2011 3 1 2011 0 653 520756 4816070 262 40
4:00:47 2/22/2011 2 22 2011 4 801 520669 4816070 262 40
12:00:36 1/9/2009 1 9 2009 12 637 520677 4816070 262 40



4:00:47 3/11/2010 3 11 2010 4 646 521323 4816072 260 40
4:00:54 1/1/2011 1 1 2011 4 653 521185 4816072 261 40
2:00:42 1/12/2009 1 12 2009 2 637 522422 4816076 257 40
22:00:47 2/21/2011 2 21 2011 22 653 520656 4816071 262 40
18:00:24 12/30/2010 12 30 2010 18 655 520072 4816069 263 40
6:00:53 4/1/2012 4 1 2012 6 657 521139 4816072 261 40
0:22:26 2/27/2014 2 27 2014 0 657 520465 4816070 262 40
22:00:55 3/10/2010 3 10 2010 22 641 521232 4816072 260 40
10:00:47 1/4/2011 1 4 2011 10 641 520620 4816071 262 40
10:00:54 2/1/2014 2 1 2014 10 909 520692 4816071 262 40
22:02:11 12/2/2010 12 2 2010 22 801 521087 4816073 261 40
2:00:55 2/22/2011 2 22 2011 2 801 520667 4816071 262 40
2:00:53 3/4/2011 3 4 2011 2 655 520622 4816071 262 40
22:00:26 2/19/2013 2 19 2013 22 658 520244 4816070 263 40
2:00:47 3/30/2008 3 30 2008 2 631 521371 4816074 260 40
2:00:56 2/22/2013 2 22 2013 2 657 520953 4816073 261 40
2:00:44 4/7/2008 4 7 2008 2 631 520658 4816072 262 40
18:01:53 12/28/2010 12 28 2010 18 801 521104 4816073 261 40
12:00:56 12/30/2013 12 30 2013 12 914 519618 4816069 264 40
0:00:23 2/20/2013 2 20 2013 0 658 520244 4816071 263 40
22:00:54 12/28/2010 12 28 2010 22 801 520676 4816072 262 40
0:00:47 3/28/2009 3 28 2009 0 640 521165 4816074 261 40
2:00:53 12/22/2010 12 22 2010 2 650 520877 4816073 261 40
2:00:53 1/3/2010 1 3 2010 2 640 520678 4816073 262 40
18:00:53 12/21/2010 12 21 2010 18 650 521008 4816074 261 40
4:00:47 4/1/2012 4 1 2012 4 671 521209 4816074 261 40
6:00:54 2/22/2011 2 22 2011 6 647 520678 4816073 262 40
14:00:54 12/19/2010 12 19 2010 14 650 520871 4816074 261 40
2:00:44 4/19/2012 4 19 2012 2 658 521199 4816075 261 40
4:00:53 2/22/2014 2 22 2014 4 679 521194 4816075 261 40
22:00:53 12/17/2010 12 17 2010 22 650 521257 4816075 260 40
20:01:06 1/30/2014 1 30 2014 20 909 520674 4816074 262 40
2:00:41 4/1/2012 4 1 2012 2 657 521138 4816075 261 40
8:00:41 4/21/2013 4 21 2013 8 658 521372 4816076 260 40
22:00:54 4/4/2008 4 4 2008 22 632 520792 4816075 262 40
12:00:48 12/10/2010 12 10 2010 12 647 520670 4816074 262 40
2:01:18 5/8/2009 5 8 2009 2 639 521206 4816076 261 40
2:01:14 3/4/2014 3 4 2014 2 916 520970 4816075 261 40
22:00:56 3/31/2012 3 31 2012 22 672 521207 4816076 261 40
6:00:53 4/25/2012 4 25 2012 6 657 521397 4816077 260 40
0:00:36 2/22/2011 2 22 2011 0 653 520681 4816075 262 40
12:00:42 1/29/2013 1 29 2013 12 658 520484 4816074 262 40
2:00:24 4/1/2012 4 1 2012 2 671 521215 4816077 260 40
22:00:42 1/30/2014 1 30 2014 22 909 520674 4816075 262 40
6:00:42 3/2/2011 3 2 2011 6 653 521142 4816077 261 40
4:01:32 4/12/2010 4 12 2010 4 643 522027 4816080 258 40
4:00:54 4/1/2012 4 1 2012 4 657 521138 4816077 261 40
2:00:41 2/22/2011 2 22 2011 2 653 520683 4816076 262 40
18:01:23 5/7/2011 5 7 2011 18 654 522521 4816082 257 40
8:00:58 1/2/2010 1 2 2010 8 647 520678 4816076 262 40
2:00:54 2/22/2014 2 22 2014 2 679 521195 4816077 261 40
22:00:54 2/28/2011 2 28 2011 22 653 520800 4816076 262 40
2:00:54 4/6/2013 4 6 2013 2 679 521162 4816077 261 40
10:00:47 1/9/2009 1 9 2009 10 637 520668 4816076 262 40



4:00:54 2/22/2011 2 22 2011 4 647 520680 4816076 262 40
2:00:48 3/1/2011 3 1 2011 2 653 520681 4816076 262 40
0:00:53 12/28/2010 12 28 2010 0 657 520681 4816076 262 40
0:00:20 1/16/2012 1 16 2012 0 665 520969 4816077 261 40
0:00:48 3/3/2011 3 3 2011 0 655 520681 4816077 262 40
0:00:37 3/6/2014 3 6 2014 0 909 521207 4816078 261 40
0:01:41 3/18/2010 3 18 2010 0 656 521153 4816078 261 40
6:00:55 2/22/2011 2 22 2011 6 646 520677 4816077 262 40
4:00:54 4/1/2012 4 1 2012 4 672 521202 4816079 261 40
6:00:54 3/3/2011 3 3 2011 6 655 520669 4816077 262 40
10:00:53 3/22/2013 3 22 2013 10 663 520539 4816077 262 40
18:00:53 1/19/2012 1 19 2012 18 658 520156 4816075 263 40
2:00:44 2/3/2011 2 3 2011 2 653 520287 4816076 263 40
6:00:53 4/1/2012 4 1 2012 6 671 521207 4816079 261 40
4:00:42 2/3/2011 2 3 2011 4 653 520285 4816076 263 40
18:00:48 2/21/2014 2 21 2014 18 916 520570 4816077 262 40
22:00:46 3/25/2011 3 25 2011 22 666 521158 4816079 261 40
0:00:53 3/12/2010 3 12 2010 0 646 521192 4816079 261 40
22:00:50 2/18/2014 2 18 2014 22 914 520763 4816078 262 40
0:00:53 12/22/2010 12 22 2010 0 650 520907 4816079 261 40
6:00:56 3/1/2011 3 1 2011 6 653 520668 4816078 262 40
10:01:11 3/12/2011 3 12 2011 10 654 520535 4816078 262 40
12:00:48 2/1/2014 2 1 2014 12 909 520686 4816078 262 40
6:00:24 4/18/2008 4 18 2008 6 632 521180 4816080 261 40
2:00:54 3/5/2011 3 5 2011 2 657 521079 4816080 261 40
10:00:53 12/10/2010 12 10 2010 10 647 520667 4816079 262 40
12:00:42 12/10/2010 12 10 2010 12 639 520673 4816079 262 40
22:00:54 3/2/2011 3 2 2011 22 655 520684 4816079 262 40
4:01:24 4/8/2013 4 8 2013 4 671 521191 4816081 261 40
6:01:27 1/1/2011 1 1 2011 6 653 521185 4816081 261 40
22:00:49 3/12/2013 3 12 2013 22 658 521146 4816081 261 40
10:01:00 2/22/2014 2 22 2014 10 909 520536 4816079 262 40
0:00:48 1/22/2011 1 22 2011 0 647 521152 4816081 261 40
2:00:44 1/16/2012 1 16 2012 2 665 520968 4816080 261 40
0:00:48 3/2/2011 3 2 2011 0 653 521141 4816081 261 40
4:00:53 2/22/2011 2 22 2011 4 646 520677 4816080 262 40
22:00:53 11/12/2011 11 12 2011 22 650 520790 4816080 262 40
0:00:53 3/26/2011 3 26 2011 0 666 521149 4816081 261 40
8:00:47 12/11/2010 12 11 2010 8 639 521251 4816082 260 40
6:00:56 4/8/2010 4 8 2010 6 643 521992 4816084 259 40
18:00:56 1/23/2011 1 23 2011 18 655 520511 4816080 262 40
6:00:14 2/12/2013 2 12 2013 6 658 520424 4816080 262 40
10:00:51 12/10/2010 12 10 2010 10 639 520670 4816081 262 40
0:00:41 2/19/2014 2 19 2014 0 914 520765 4816081 262 40
2:00:43 3/2/2011 3 2 2011 2 653 521137 4816083 261 40
22:00:47 1/17/2013 1 17 2013 22 658 519659 4816078 264 40
2:00:42 3/13/2009 3 13 2009 2 635 520387 4816081 263 40
8:02:29 2/28/2011 2 28 2011 8 641 520901 4816082 261 40
2:01:12 3/3/2011 3 3 2011 2 655 520664 4816082 262 40
0:00:20 3/13/2013 3 13 2013 0 658 521147 4816084 261 40
0:00:44 4/11/2013 4 11 2013 0 671 521192 4816084 261 40
14:00:49 1/9/2009 1 9 2009 14 637 520670 4816082 262 40
10:01:01 2/3/2013 2 3 2013 10 657 520485 4816082 262 40
18:00:23 3/8/2010 3 8 2010 18 641 521087 4816084 261 40



22:00:30 11/30/2009 11 30 2009 22 638 521144 4816084 261 40
6:00:53 4/1/2012 4 1 2012 6 672 521201 4816085 261 40
6:00:55 4/8/2013 4 8 2013 6 671 521187 4816085 261 40
8:00:53 4/8/2013 4 8 2013 8 679 521303 4816085 260 40
2:01:11 3/26/2011 3 26 2011 2 667 521123 4816085 261 40
22:00:54 3/17/2010 3 17 2010 22 656 521161 4816085 261 40
2:01:23 5/6/2009 5 6 2009 2 639 521148 4816085 261 40
4:01:57 4/25/2009 4 25 2009 4 639 521306 4816086 260 40
4:00:49 2/19/2014 2 19 2014 4 914 520782 4816085 262 40
4:00:24 12/18/2010 12 18 2010 4 650 521367 4816087 260 40
22:57:49 2/17/2013 2 17 2013 22 641 520439 4816084 262 40
18:00:47 1/21/2011 1 21 2011 18 657 521143 4816086 261 40
18:00:57 1/21/2011 1 21 2011 18 647 521171 4816086 261 40
22:00:31 3/12/2009 3 12 2009 22 635 520387 4816084 263 40
18:00:48 4/21/2011 4 21 2011 18 657 521180 4816087 261 40
0:00:50 3/13/2009 3 13 2009 0 635 520393 4816084 263 40
8:00:54 2/12/2013 2 12 2013 8 658 520419 4816085 262 40
2:00:23 2/23/2011 2 23 2011 2 655 520783 4816086 262 40
2:00:54 3/22/2010 3 22 2010 2 639 521176 4816087 261 40
10:00:50 1/9/2009 1 9 2009 10 632 520700 4816086 262 40
23:33:14 2/26/2013 2 26 2013 23 641 520438 4816085 262 40
12:00:14 1/9/2009 1 9 2009 12 632 520695 4816086 262 40
18:00:54 2/9/2009 2 9 2009 18 634 520498 4816085 262 40
10:01:18 2/28/2012 2 28 2012 10 641 520543 4816086 262 40
18:00:43 1/22/2012 1 22 2012 18 658 519940 4816084 264 40
2:00:54 1/3/2014 1 3 2014 2 658 519607 4816083 264 40
18:00:50 1/28/2013 1 28 2013 18 671 520249 4816085 263 40
0:00:53 4/6/2013 4 6 2013 0 679 521160 4816089 261 40
0:00:12 4/5/2008 4 5 2008 0 632 520752 4816087 262 40
2:00:54 3/18/2010 3 18 2010 2 656 521169 4816089 261 40
4:00:53 3/2/2011 3 2 2011 4 653 521141 4816089 261 40
6:00:50 2/19/2014 2 19 2014 6 914 520783 4816088 262 40
18:00:53 4/9/2010 4 9 2010 18 646 521265 4816089 260 40
6:00:48 2/22/2011       2       22      2011    6       653     520690  4816087 262     40
18:00:30        12/3/2010       12      3       2010    18      653     521183  4816089 261     40
22:00:48        3/1/2011        3       1       2011    22      653     521141  4816090 261     40
16:00:55        1/29/2013       1       29      2013    16      675     520430  4816088 262     40
0:00:54 4/9/2010        4       9       2010    0       656     521159  4816090 261     40
0:00:36 2/19/2014       2       19      2014    0       909     520775  4816089 262     40
22:00:54        4/8/2010        4       8       2010    22      656     521159  4816090 261     40
20:00:43        2/17/2013       2       17      2013    20      658     520497  4816088 262     40
0:00:24 3/8/2009        3       8       2009    0       634     520410  4816088 262     40
22:00:54        4/16/2012       4       16      2012    22      665     521131  4816090 261     40
16:00:56        3/31/2008       3       31      2008    16      637     520967  4816090 261     40
2:01:17 4/19/2011       4       19      2011    2       801     522341  4816095 258     40
10:00:53        2/2/2013        2       2       2013    10      675     520589  4816089 262     40
0:00:48 1/18/2013       1       18      2013    0       658     519679  4816087 264     40
0:00:37 2/3/2011        2       3       2011    0       653     520295  4816089 263     40
22:00:57        3/7/2009        3       7       2009    22      634     520412  4816089 262     40
22:00:59        4/10/2013       4       10      2013    22      671     521182  4816092 261     40
18:00:42        3/25/2011       3       25      2011    18      666     521104  4816092 261     40
22:00:26        1/21/2011       1       21      2011    22      647     521184  4816092 261     40
4:00:56 1/22/2011       1       22      2011    4       639     521191  4816092 261     40
22:00:52        2/18/2014       2       18      2014    22      909     520787  4816091 262     40



22:00:54        3/30/2010       3       30      2010    22      641     522270  4816096 258     40
2:01:00 2/23/2011       2       23      2011    2       654     520791  4816091 262     40
6:00:42 1/31/2014       1       31      2014    6       909     520670  4816091 262     40
6:45:55 1/17/2013       1       17      2013    6       641     519717  4816088 264     40
18:00:12        12/30/2010      12      30      2010    18      653     519945  4816089 264     40
4:00:54 2/23/2011       2       23      2011    4       655     520795  4816092 262     40
18:00:42        3/7/2009        3       7       2009    18      634     520411  4816091 262     40
8:00:48 12/10/2010      12      10      2010    8       647     520804  4816092 262     40
18:00:55        4/27/2014       4       27      2014    18      908     522458  4816097 257     40
2:00:54 3/26/2011       3       26      2011    2       665     521024  4816093 261     40
20:00:43        2/13/2014       2       13      2014    20      917     520759  4816092 262     40
6:00:42 1/22/2011       1       22      2011    6       639     521191  4816093 261     40
2:00:55 2/22/2011       2       22      2011    2       647     520667  4816092 262     40
22:00:54        3/5/2014        3       5       2014    22      909     521193  4816094 261     40
10:00:41        3/31/2010       3       31      2010    10      650     521455  4816094 260     40
2:00:41 12/2/2009       12      2       2009    2       638     521142  4816094 261     40
0:00:42 3/12/2012       3       12      2012    0       658     521250  4816094 260     40
6:00:26 2/23/2011       2       23      2011    6       655     520791  4816093 262     40
4:00:43 2/20/2013       2       20      2013    4       658     520204  4816091 263     40
0:00:57 3/31/2010       3       31      2010    0       641     522272  4816098 258     40
18:00:53        2/21/2011       2       21      2011    18      801     520781  4816093 262     40
12:00:33        1/29/2013       1       29      2013    12      675     520473  4816092 262     40
0:00:54 2/22/2011       2       22      2011    0       647     520677  4816093 262     40
22:00:24        4/16/2012       4       16      2012    22      658     521122  4816095 261     40
2:00:50 2/20/2013       2       20      2013    2       658     520202  4816092 263     40
2:00:55 5/5/2009        5       5       2009    2       640     521024  4816095 261     40
18:00:55        3/12/2011       3       12      2011    18      641     521490  4816096 260     40
22:00:53        2/21/2011       2       21      2011    22      646     520671  4816094 262     40
18:00:54        3/11/2009       3       11      2009    18      635     520561  4816093 262     40
0:00:39 2/22/2011       2       22      2011    0       646     520678  4816094 262     40
18:00:49        12/18/2010      12      18      2010    18      650     521049  4816095 261     40
20:01:13        3/27/2013       3       27      2013    20      677     521290  4816096 260     40
10:00:49        4/8/2013        4       8       2013    10      679     521164  4816096 261     40
18:00:47 1/2/2010 1 2 2010 18 640 521128 4816096 261 40
4:00:53 2/23/2011 2 23 2011 4 654 520796 4816096 262 40
18:00:47 12/2/2010 12 2 2010 18 801 520803 4816096 262 40
2:00:55 3/26/2008 3 26 2008 2 632 520953 4816097 261 40
0:00:50 1/22/2011 1 22 2011 0 657 521191 4816097 261 40
18:00:53 2/21/2011 2 21 2011 18 646 520677 4816096 262 40
6:00:48 2/23/2011 2 23 2011 6 654 520799 4816096 262 40
4:00:55 2/22/2011 2 22 2011 4 653 520684 4816096 262 40
18:00:13 3/25/2011 3 25 2011 18 650 521164 4816098 261 40
2:00:42 4/1/2012 4 1 2012 2 672 521133 4816098 261 40
18:00:41 12/6/2011 12 6 2011 18 655 520298 4816095 263 40
6:00:54 12/19/2010 12 19 2010 6 650 521038 4816098 261 40
20:01:30 12/31/2013 12 31 2013 20 917 521124 4816098 261 40
4:01:18 3/4/2011 3 4 2011 4 655 520682 4816097 262 40
6:00:54 4/21/2013 4 21 2013 6 677 522222 4816102 258 40
16:00:54 12/4/2010 12 4 2010 16 641 520172 4816096 263 40
6:01:25 4/21/2012 4 21 2012 6 672 521946 4816101 259 40
6:00:54 2/1/2014 2 1 2014 6 909 520698 4816097 262 40
0:00:29 1/21/2012 1 21 2012 0 657 520193 4816096 263 40
8:00:52 1/21/2010 1 21 2010 8 647 519534 4816094 265 40
6:00:41 4/14/2013 4 14 2013 6 658 521338 4816100 260 40



18:00:53 11/30/2009 11 30 2009 18 638 521134 4816100 261 40
8:00:45 2/12/2013 2 12 2013 8 671 520444 4816098 262 40
0:00:44 3/8/2009 3 8 2009 0 635 520416 4816098 262 40
2:00:55 2/24/2013 2 24 2013 2 677 520967 4816099 261 40
20:00:53 2/24/2012 2 24 2012 20 657 520466 4816098 262 40
14:01:46 1/29/2013 1 29 2013 14 675 520425 4816098 262 40
2:00:55 2/22/2011 2 22 2011 2 646 520674 4816099 262 40
6:00:47 2/12/2013 2 12 2013 6 671 520444 4816098 262 40
18:01:07 3/6/2009 3 6 2009 18 635 520553 4816099 262 40
22:00:36 3/7/2009 3 7 2009 22 635 520418 4816098 262 40
8:00:53 2/1/2014 2 1 2014 8 909 520695 4816099 262 40
22:00:41 3/4/2010 3 4 2010 22 633 521001 4816100 261 40
6:00:47 3/29/2014 3 29 2014 6 916 522600 4816106 257 40
2:00:48 4/12/2009 4 12 2009 2 634 522294 4816105 258 40
8:00:29 4/20/2011 4 20 2011 8 657 521305 4816102 260 40
5:57:11 12/23/2013 12 23 2013 5 657 521181 4816101 261 40
0:00:56 4/16/2013 4 16 2013 0 679 521199 4816102 261 40
18:00:54 12/17/2010 12 17 2010 18 650 521060 4816101 261 40
14:00:53 12/4/2010 12 4 2010 14 654 520491 4816100 262 40
14:00:47 3/20/2009 3 20 2009 14 635 520501 4816100 262 40
2:01:17 2/14/2014 2 14 2014 2 916 520662 4816101 262 40
6:00:48 3/11/2010 3 11 2010 6 641 521318 4816103 260 40
4:00:53 2/1/2014 2 1 2014 4 909 520694 4816101 262 40
6:00:53 1/16/2012 1 16 2012 6 665 521189 4816103 261 40
2:00:23 3/5/2011 3 5 2011 2 655 521038 4816103 261 40
22:00:42 2/23/2013 2 23 2013 22 677 521041 4816103 261 40
0:00:54 4/1/2011 4 1 2011 0 655 521090 4816103 261 40
8:00:53 1/31/2014 1 31 2014 8 909 520667 4816102 262 40
22:00:53 3/25/2008 3 25 2008 22 635 520688 4816102 262 40
18:00:23 3/7/2009 3 7 2009 18 635 520412 4816102 262 40
18:01:22 1/12/2012 1 12 2012 18 641 519930 4816100 264 40
0:00:51 2/24/2013 2 24 2013 0 677 521040 4816104 261 40
22:00:49 3/31/2011 3 31 2011 22 655 521089 4816105 261 40
8:01:22 4/1/2012 4 1 2012 8 671 521242 4816106 260 40
0:00:55 1/22/2011 1 22 2011 0 639 521165 4816105 261 40
4:00:54 12/13/2009 12 13 2009 4 644 520990 4816105 261 40
22:00:54 12/31/2013 12 31 2013 22 917 521133 4816106 261 40
12:00:47 12/17/2010 12 17 2010 12 650 520692 4816104 262 40
18:00:55 4/19/2011 4 19 2011 18 657 521283 4816107 260 40
2:00:41 1/22/2011 1 22 2011 2 657 521189 4816107 261 40
4:00:48 4/5/2008 4 5 2008 4 632 520806 4816105 262 40
6:00:54 4/7/2012 4 7 2012 6 657 521120 4816107 261 40
4:00:53 12/24/2013 12 24 2013 4 908 520683 4816106 262 40
22:00:49 2/13/2014 2 13 2014 22 917 520797 4816106 262 40
6:00:41 3/7/2012 3 7 2012 6 657 521162 4816107 261 40
18:01:24 1/22/2012 1 22 2012 18 641 519932 4816104 264 40
18:00:54 1/21/2011 1 21 2011 18 639 521166 4816108 261 40
6:01:12 4/12/2010 4 12 2010 6 643 522033 4816110 258 40
0:01:12 4/1/2012 4 1 2012 0 671 521330 4816108 260 40
22:00:48 3/27/2010 3 27 2010 22 657 521138 4816108 261 40
18:00:48 2/7/2009 2 7 2009 18 634 520540 4816106 262 40
14:00:48 12/17/2010 12 17 2010 14 650 520691 4816107 262 40
22:01:23 2/24/2014 2 24 2014 22 909 520878 4816107 261 40
22:00:48 4/10/2013 4 10 2013 22 679 520985 4816108 261 40



4:00:41 4/14/2013 4 14 2013 4 658 521360 4816109 260 40
2:00:47 1/22/2011 1 22 2011 2 639 521162 4816109 261 40
18:00:57 2/21/2011 2 21 2011 18 647 520796 4816108 262 40
22:00:57 1/21/2011 1 21 2011 22 639 521166 4816109 261 40
4:00:54 4/7/2012 4 7 2012 4 657 521113 4816109 261 40
4:01:11 4/21/2013 4 21 2013 4 677 522218 4816113 258 40
22:00:21 3/13/2009 3 13 2009 22 641 520352 4816107 263 40
22:00:27 2/17/2013 2 17 2013 22 658 520406 4816107 263 40
4:00:53 1/26/2011 1 26 2011 4 653 520533 4816108 262 40
0:01:19 2/14/2014 2 14 2014 0 917 520796 4816109 262 40
18:01:23 3/25/2008 3 25 2008 18 635 520689 4816109 262 40
6:00:41 4/8/2013 4 8 2013 6 658 521127 4816111 261 40
2:00:41 3/14/2013 3 14 2013 2 658 521175 4816111 261 40
22:00:48 3/12/2009 3 12 2009 22 641 520427 4816109 262 40
4:00:26 4/19/2011 4 19 2011 4 665 522255 4816115 258 40
0:00:43 2/18/2013 2 18 2013 0 658 520398 4816110 263 40
6:00:47 3/26/2008 3 26 2008 6 632 520966 4816112 261 40
20:00:56 4/27/2014 4 27 2014 20 908 522108 4816116 258 40
2:01:11 2/19/2011 2 19 2011 2 641 521442 4816113 260 40
0:00:53 3/14/2009 3 14 2009 0 641 520350 4816110 263 40
1:01:42 2/10/2014 2 10 2014 1 657 520916 4816112 261 40
8:00:34 12/19/2010 12 19 2010 8 650 520967 4816113 261 40
0:00:14 3/26/2008 3 26 2008 0 635 520683 4816112 262 40
22:00:39 2/23/2013 2 23 2013 22 665 520932 4816113 261 40
0:00:15 3/7/2009 3 7 2009 0 635 520543 4816112 262 40
14:01:23 1/9/2009 1 9 2009 14 633 520688 4816113 262 40
4:00:53 2/15/2011 2 15 2011 4 641 521193 4816114 261 40
0:01:16 11/13/2011 11 13 2011 0 650 520941 4816114 261 40
0:00:30 2/15/2011 2 15 2011 0 641 521244 4816115 260 40
22:00:51 2/14/2011 2 14 2011 22 641 521191 4816115 261 40
18:00:48 4/8/2010 4 8 2010 18 656 521084 4816115 261 40
16:00:54 12/4/2010 12 4 2010 16 650 520130 4816112 263 40
22:00:53 1/18/2012 1 18 2012 22 665 520435 4816113 262 40
2:00:50 3/7/2009 3 7 2009 2 635 520559 4816113 262 40
18:00:48 2/27/2011 2 27 2011 18 641 521097 4816115 261 40
4:00:55 11/23/2010 11 23 2010 4 650 521227 4816116 260 40
2:00:56 3/5/2011 3 5 2011 2 647 521486 4816117 260 40
0:00:31 1/23/2013 1 23 2013 0 675 520380 4816114 263 40
22:00:48 2/24/2014 2 24 2014 22 914 520803 4816115 262 40
4:00:27 3/26/2008 3 26 2008 4 632 520961 4816115 261 40
20:00:47 1/18/2012 1 18 2012 20 665 520436 4816114 262 40
2:00:47 2/15/2011 2 15 2011 2 641 521190 4816116 261 40
0:02:19 4/7/2012 4 7 2012 0 657 521131 4816116 261 40
2:00:50 4/2/2012 4 2 2012 2 658 521132 4816116 261 40
6:00:42 1/26/2011 1 26 2011 6 653 520531 4816114 262 40
5:22:55 2/24/2013 2 24 2013 5 641 521147 4816117 261 40
2:00:55 3/5/2011 3 5 2011 2 654 521490 4816118 260 40
14:00:54 12/6/2011 12 6 2011 14 655 520087 4816114 263 40
20:00:53 2/23/2013 2 23 2013 20 665 520931 4816116 261 40
2:00:42 4/14/2013 4 14 2013 2 658 521316 4816118 260 40
22:01:19 1/21/2011 1 21 2011 22 657 521173 4816118 261 40
6:00:56 12/10/2010 12 10 2010 6 639 520969 4816117 261 40
22:00:44 1/24/2012 1 24 2012 22 658 521505 4816119 260 40
0:00:54 4/11/2009 4 11 2009 0 641 521154 4816118 261 40



4:00:42 3/7/2009 3 7 2009 4 635 520561 4816116 262 40
8:00:52 12/24/2013 12 24 2013 8 908 520956 4816117 261 40
6:00:44 4/19/2012 4 19 2012 6 658 521129 4816118 261 40
14:00:47 12/11/2010 12 11 2010 14 653 520128 4816115 263 40
2:00:54 12/10/2010 12 10 2010 2 639 520943 4816117 261 40
22:00:53 3/6/2009 3 6 2009 22 635 520552 4816117 262 40
22:00:54 1/22/2013 1 22 2013 22 675 520369 4816116 263 40
4:00:23 3/26/2011 3 26 2011 4 663 521138 4816119 261 40
22:00:52 4/6/2012 4 6 2012 22 657 521132 4816119 261 40
4:00:48 4/11/2009 4 11 2009 4 641 521158 4816119 261 40
22:00:28 4/16/2012 4 16 2012 22 671 521377 4816120 260 40
18:00:41 3/5/2014 3 5 2014 18 909 520790 4816119 262 40
7:02:42 2/10/2014 2 10 2014 7 657 520919 4816119 261 40
4:01:12 4/8/2013 4 8 2013 4 658 521126 4816120 261 40
6:00:54 4/11/2009 4 11 2009 6 641 521156 4816120 261 40
2:00:20 4/16/2008 4 16 2008 2 632 522105 4816124 258 40
2:00:21 4/11/2009 4 11 2009 2 641 521154 4816121 261 40
2:01:12 11/13/2011 11 13 2011 2 650 520939 4816120 261 40
17:35:23 1/29/2013 1 29 2013 17 641 519983 4816117 264 40
6:01:23 1/23/2013 1 23 2013 6 675 520366 4816119 263 40
14:00:48 3/28/2008 3 28 2008 14 637 520341 4816119 263 40
0:00:53 3/12/2012 3 12 2012 0 665 521021 4816121 261 40
6:01:11 4/7/2012 4 7 2012 6 665 521137 4816121 261 40
18:00:41 2/28/2009 2 28 2009 18 635 520379 4816119 263 40
22:45:48 4/12/2013 4 12 2013 22 657 521104 4816122 261 40
6:00:42 4/19/2011 4 19 2011 6 665 522250 4816126 258 40
18:00:53 2/14/2011 2 14 2011 18 641 521101 4816122 261 40
22:00:54 2/28/2009 2 28 2009 22 635 520379 4816120 263 40
6:00:53 4/14/2013 4 14 2013 6 679 520949 4816122 261 40
6:00:54 12/10/2010 12 10 2010 6 647 520921 4816122 261 40
22:00:54 2/24/2014 2 24 2014 22 916 521116 4816123 261 40
0:00:24 3/29/2011 3 29 2011 0 801 520786 4816122 262 40
6:00:54 2/15/2011 2 15 2011 6 641 521190 4816123 261 40
18:00:47 2/28/2011 2 28 2011 18 653 520688 4816121 262 40
18:01:08 3/10/2010 3 10 2010 18 641 521188 4816123 261 40
6:00:54 3/26/2011 3 26 2011 6 663 521137 4816123 261 40
4:00:53 4/7/2012 4 7 2012 4 665 521135 4816123 261 40
4:00:53 4/14/2013 4 14 2013 4 679 520954 4816122 261 40
0:00:55 4/12/2009 4 12 2009 0 634 522302 4816127 258 40
0:00:53 3/1/2009 3 1 2009 0 634 520439 4816121 262 40
2:00:47 3/7/2009 3 7 2009 2 634 520362 4816121 263 40
20:00:46 2/24/2014 2 24 2014 20 914 520803 4816123 262 40
22:00:53 3/6/2009 3 6 2009 22 634 520357 4816122 263 40
20:00:42 2/21/2014 2 21 2014 20 916 520546 4816122 262 40
10:00:57 1/9/2009 1 9 2009 10 633 520670 4816123 262 40
2:01:18 1/11/2012 1 11 2012 2 641 521140 4816124 261 40
14:00:52 12/11/2010 12 11 2010 14 646 520155 4816121 263 40
4:00:49 3/7/2009 3 7 2009 4 634 520356 4816122 263 40
12:00:23 1/9/2009 1 9 2009 12 633 520673 4816123 262 40
5:26:56 2/25/2013 2 25 2013 5 641 520417 4816123 262 40
20:00:41 1/22/2013 1 22 2013 20 675 520370 4816123 263 40
10:00:54 2/22/2014 2 22 2014 10 916 520548 4816123 262 40
6:00:23 3/14/2013 3 14 2013 6 658 521160 4816125 261 40
2:00:53 1/23/2013 1 23 2013 2 675 520370 4816123 263 40



22:00:54 4/6/2012 4 6 2012 22 665 521136 4816125 261 40
0:00:54 4/7/2012 4 7 2012 0 665 521138 4816125 261 40
6:00:54 1/20/2010 1 20 2010 6 646 520978 4816125 261 40
22:00:36 4/15/2013 4 15 2013 22 679 521230 4816126 260 40
18:00:53 3/6/2009 3 6 2009 18 634 520356 4816123 263 40
14:00:42 3/30/2010 3 30 2010 14 650 522291 4816130 258 40
18:00:47 2/23/2013 2 23 2013 18 671 520534 4816124 262 40
4:00:43 1/23/2013 1 23 2013 4 675 520371 4816124 263 40
6:00:44 1/9/2009 1 9 2009 6 637 522240 4816130 258 40
2:00:56 1/3/2010 1 3 2010 2 647 521006 4816126 261 40
2:00:53 4/14/2013 4 14 2013 2 679 520950 4816126 261 40
16:00:23 2/12/2009 2 12 2009 16 635 520465 4816125 262 40
4:00:53 1/19/2012 1 19 2012 4 665 520532 4816125 262 40
4:01:18 1/20/2010 1 20 2010 4 646 520978 4816127 261 40
2:01:21 4/13/2012 4 13 2012 2 665 521123 4816127 261 40
22:00:53 2/21/2014 2 21 2014 22 916 520541 4816126 262 40
14:00:24 12/18/2010 12 18 2010 14 650 520895 4816127 261 40
16:00:28 3/28/2008 3 28 2008 16 631 520575 4816127 262 40
22:01:54 1/2/2010 1 2 2010 22 647 521209 4816129 261 40
2:00:47 1/19/2012 1 19 2012 2 665 520536 4816128 262 40
12:00:56 12/8/2009 12 8 2009 12 646 520373 4816127 263 40
8:00:56 3/28/2008 3 28 2008 8 631 520566 4816128 262 40
4:00:54 4/13/2012 4 13 2012 4 665 521142 4816130 261 40
6:00:47 2/28/2011 2 28 2011 6 641 521143 4816130 261 40
8:00:54 12/22/2010 12 22 2010 8 650 520835 4816130 261 40
2:00:45 12/24/2013 12 24 2013 2 908 520680 4816130 262 40
20:00:50 11/28/2013 11 28 2013 20 914 521447 4816132 260 40
18:00:48 12/17/2008 12 17 2008 18 637 522621 4816136 257 40
6:00:44 2/10/2009 2 10 2009 6 632 520823 4816130 261 40
22:00:41 2/28/2009 2 28 2009 22 634 520442 4816129 262 40
0:00:42 3/22/2008 3 22 2008 0 633 520895 4816131 261 40
18:00:53 3/25/2011 3 25 2011 18 663 520946 4816131 261 40
18:00:54 3/31/2008 3 31 2008 18 637 520952 4816131 261 40
18:00:53 1/19/2012 1 19 2012 18 657 520089 4816129 263 40
10:00:54 12/30/2010 12 30 2010 10 654 520513 4816130 262 40
22:00:23 4/1/2012 4 1 2012 22 658 521004 4816132 261 40
20:00:53 2/24/2014 2 24 2014 20 909 520930 4816132 261 40
22:01:32 3/10/2013 3 10 2013 22 677 521156 4816133 261 40
18:00:44 12/31/2010 12 31 2010 18 641 520037 4816130 263 40
8:00:21 1/9/2009 1 9 2009 8 637 522236 4816137 258 40
0:00:23 3/14/2012 3 14 2012 0 658 520946 4816133 261 40
0:00:49 4/14/2013 4 14 2013 0 658 521138 4816133 261 40
4:00:42 12/10/2010 12 10 2010 4 639 520966 4816133 261 40
7:33:50 1/21/2014 1 21 2014 7 657 519549 4816128 255 40
4:00:44 3/14/2013 3 14 2013 4 658 521144 4816133 261 40
4:00:47 3/21/2014 3 21 2014 4 679 522048 4816136 258 40
8:00:47 1/23/2013 1 23 2013 8 675 520352 4816131 263 40
0:00:53 4/13/2012 4 13 2012 0 665 521134 4816134 261 40
16:00:26 12/31/2010 12 31 2010 16 655 519954 4816130 264 40
22:00:53 3/25/2011 3 25 2011 22 669 520968 4816133 261 40
0:01:05 3/11/2013 3 11 2013 0 677 521145 4816134 261 40
2:00:41 1/18/2013 1 18 2013 2 658 519690 4816130 254 40
22:00:21 4/2/2008 4 2 2008 22 631 521966 4816137 259 40
12:00:55 4/4/2009 4 4 2009 12 641 521166 4816135 261 40



14:00:55 4/4/2009 4 4 2009 14 641 521152 4816135 261 40
4:01:01 2/24/2013 2 24 2013 4 677 520971 4816135 261 40
18:00:56 1/19/2012 1 19 2012 18 641 520125 4816132 263 40
6:01:07 2/24/2013 2 24 2013 6 677 520967 4816135 261 40
4:00:55 1/18/2010 1 18 2010 4 647 519472 4816131 255 40
18:00:54 2/12/2009 2 12 2009 18 635 520440 4816134 262 40
16:00:53 1/29/2013 1 29 2013 16 658 520393 4816134 263 40
20:00:53 2/24/2014 2 24 2014 20 916 520907 4816136 261 40
0:01:18 3/28/2010 3 28 2010 0 657 521169 4816136 261 40
18:01:23 2/8/2013 2 8 2013 18 657 520207 4816134 253 40
16:01:20 4/4/2009 4 4 2009 16 641 521301 4816137 260 40
8:00:50 1/19/2012 1 19 2012 8 657 520406 4816135 263 40
6:00:33 1/29/2013 1 29 2013 6 658 520041 4816134 253 40
0:00:48 12/10/2010 12 10 2010 0 639 520740 4816137 262 40
6:00:54 1/18/2010 1 18 2010 6 647 519480 4816133 255 40
2:01:47 1/23/2012 1 23 2012 2 641 519963 4816134 254 40
0:00:36 3/26/2011 3 26 2011 0 669 520966 4816138 261 40
0:00:54 4/1/2012 4 1 2012 0 657 521082 4816138 261 40
0:00:55 1/3/2010 1 3 2010 0 647 520940 4816138 261 40
16:00:55 1/29/2013 1 29 2013 16 671 520370 4816137 253 40
14:01:00 4/28/2014 4 28 2014 14 907 522761 4816145 257 40
18:00:47 3/25/2011 3 25 2011 18 669 520951 4816139 261 40
0:00:49 4/1/2008 4 1 2008 0 631 520993 4816139 261 40
20:00:47 1/26/2012 1 26 2012 20 663 520494 4816138 252 40
2:00:47 1/20/2010 1 20 2010 2 646 520973 4816140 261 40
2:00:43 3/7/2012 3 7 2012 2 658 521248 4816141 260 40
14:00:41 1/29/2013 1 29 2013 14 658 520390 4816138 253 40
2:00:54 3/29/2011 3 29 2011 2 801 520969 4816140 261 40
6:01:17 4/8/2013 4 8 2013 6 679 521339 4816141 260 40
16:00:48 12/24/2013 12 24 2013 16 908 520818 4816140 261 40
14:00:50 1/9/2009 1 9 2009 14 632 520648 4816139 252 40
22:00:21 4/17/2008 4 17 2008 22 632 521142 4816142 261 40
6:00:42 4/19/2011 4 19 2011 6 663 522270 4816145 258 40
2:00:48 3/24/2014 3 24 2014 2 909 522198 4816145 258 40
6:00:54 3/28/2014 3 28 2014 6 679 521149 4816142 261 40
4:00:43 1/29/2013 1 29 2013 4 658 520042 4816139 253 40
20:00:42 1/28/2013 1 28 2013 20 658 520020 4816139 253 40
4:00:36 12/7/2011 12 7 2011 4 655 520506 4816141 252 40
22:00:42 4/12/2012 4 12 2012 22 665 521125 4816143 261 40
2:00:54 4/16/2008 4 16 2008 2 631 522249 4816147 258 40
12:00:23 3/28/2008 3 28 2008 12 637 520481 4816141 252 40
16:00:53 12/6/2010 12 6 2010 16 653 520115 4816140 253 40
0:01:02 4/1/2008 4 1 2008 0 637 521004 4816143 251 40
0:00:39 1/29/2013 1 29 2013 0 658 520033 4816140 253 40
22:00:35 12/31/2010 12 31 2010 22 641 520036 4816140 253 40
22:00:54 3/11/2012 3 11 2012 22 665 520996 4816143 251 40
8:00:48 1/29/2013 1 29 2013 8 675 520440 4816141 252 40
16:00:47 4/6/2008 4 6 2008 16 631 520917 4816143 251 40
2:00:56 1/14/2012 1 14 2012 2 641 520051 4816140 253 40
0:00:35 4/2/2012 4 2 2012 0 658 520985 4816143 251 40
8:00:47 1/29/2013 1 29 2013 8 658 520043 4816140 253 40
22:00:43 3/25/2011 3 25 2011 22 665 520997 4816143 251 40
8:00:54 3/28/2008 3 28 2008 8 632 520507 4816142 252 40
16:00:54 12/18/2010 12 18 2010 16 650 520930 4816143 251 40



18:00:48 4/9/2010 4 9 2010 18 646 521471 4816145 260 40
0:00:40 1/19/2012 1 19 2012 0 665 520472 4816142 252 40
18:00:56 1/12/2012 1 12 2012 18 657 520057 4816141 253 40
20:00:53 1/27/2012 1 27 2012 20 657 520077 4816141 253 40
0:00:42 4/19/2012 4 19 2012 0 658 521127 4816145 251 40
18:00:15 3/28/2011 3 28 2011 18 801 520780 4816144 252 40
22:00:53 3/31/2008 3 31 2008 22 637 521003 4816145 251 40
22:00:44 1/28/2013 1 28 2013 22 658 520047 4816142 253 40
2:00:33 2/2/2014 2 2 2014 2 909 520668 4816144 252 40
0:00:18 3/7/2009 3 7 2009 0 634 520332 4816143 253 40
18:00:48 1/27/2012 1 27 2012 18 657 520124 4816142 253 40
22:00:47 1/27/2012 1 27 2012 22 657 520099 4816143 253 40
2:00:53 2/19/2014 2 19 2014 2 909 520819 4816145 251 40
14:00:54 1/29/2013 1 29 2013 14 671 520368 4816144 253 40
0:00:48 1/28/2012 1 28 2012 0 657 520098 4816143 253 40
0:00:42 3/26/2011 3 26 2011 0 665 520990 4816146 251 40
16:00:33 1/13/2012 1 13 2012 16 657 520144 4816143 253 40
22:00:21 3/31/2008 3 31 2008 22 631 520992 4816146 251 40
2:00:35 2/1/2014 2 1 2014 2 909 520665 4816145 252 40
16:00:54 2/25/2014 2 25 2014 16 916 520496 4816145 252 40
2:01:12 3/9/2012 3 9 2012 2 641 521341 4816148 250 40
6:01:21 4/13/2012 4 13 2012 6 665 521126 4816148 251 40
22:01:11 4/9/2014 4 9 2014 22 917 520924 4816147 251 40
6:00:48 4/29/2011 4 29 2011 6 654 521201 4816148 251 40
18:01:09 4/5/2008 4 5 2008 18 636 522427 4816152 257 40
0:00:48 4/18/2008 4 18 2008 0 632 521136 4816148 251 40
0:00:45 4/8/2012 4 8 2012 0 665 520927 4816148 251 40
16:00:48 4/7/2012 4 7 2012 16 657 520928 4816148 251 40
18:00:55 1/27/2012 1 27 2012 18 641 520126 4816145 253 40
18:01:08 3/11/2010 3 11 2010 18 646 520992 4816148 251 40
0:25:18 2/12/2013 2 12 2013 0 641 520434 4816146 252 40
12:00:45 11/28/2013 11 28 2013 12 914 520829 4816147 251 40
22:00:56 4/7/2012 4 7 2012 22 665 520938 4816148 251 40
6:00:51 4/22/2011 4 22 2011 6 662 522060 4816153 258 40
22:00:49 3/28/2011 3 28 2011 22 801 520795 4816149 252 40
2:00:37 1/1/2011 1 1 2011 2 654 520040 4816147 253 40
8:00:55 1/19/2011 1 19 2011 8 646 520497 4816148 252 40
0:01:19 1/20/2010 1 20 2010 0 646 520958 4816150 251 40
14:00:56 12/11/2010 12 11 2010 14 801 520194 4816148 253 40
8:00:23 12/10/2010 12 10 2010 8 639 520980 4816150 251 40
6:00:41 1/1/2011 1 1 2011 6 654 520046 4816148 253 40
2:00:42 1/29/2013 1 29 2013 2 658 520024 4816148 253 40
8:00:56 3/12/2013 3 12 2013 8 677 520788 4816150 252 40
4:00:53 1/9/2012 1 9 2012 4 657 520492 4816150 252 40
6:00:51 1/29/2013 1 29 2013 6 675 520430 4816149 252 40
18:00:53 1/2/2010 1 2 2010 18 646 520983 4816151 251 40
4:00:53 1/29/2013 1 29 2013 4 675 520428 4816150 252 40
0:00:54 3/5/2010 3 5 2010 0 646 520569 4816150 252 40
2:00:26 4/19/2011 4 19 2011 2 665 522276 4816156 258 40
16:00:53 12/17/2010 12 17 2010 16 650 521001 4816152 251 40
22:01:23 1/2/2010 1 2 2010 22 646 520980 4816152 251 40
0:00:54 3/13/2012 3 13 2012 0 665 522036 4816155 258 40
10:01:05 1/19/2011 1 19 2011 10 646 520512 4816151 252 40
12:00:50 3/28/2008 3 28 2008 12 632 520491 4816151 252 40



12:20:26 3/10/2013 3 10 2013 12 641 520706 4816152 252 40
10:00:48 2/22/2014 2 22 2014 10 679 520492 4816151 252 40
12:00:22 12/30/2010 12 30 2010 12 654 520470 4816151 252 40
8:00:54 3/28/2011 3 28 2011 8 664 520445 4816152 252 40
14:00:56 12/30/2010 12 30 2010 14 654 520373 4816152 253 40
22:00:41 3/11/2012 3 11 2012 22 658 521161 4816155 251 40
18:00:53 2/12/2009 2 12 2009 18 635 520427 4816153 252 40
22:00:10 4/13/2013 4 13 2013 22 679 520940 4816155 251 40
4:00:44 1/1/2011 1 1 2011 4 654 520044 4816152 253 40
18:00:47 2/9/2010 2 9 2010 18 641 520028 4816152 253 40
0:00:54 1/1/2011 1 1 2011 0 654 520042 4816152 253 40
14:00:53 12/4/2010 12 4 2010 14 657 520464 4816154 252 40
18:00:47 2/13/2011 2 13 2011 18 650 520966 4816156 251 40
4:00:54 1/1/2011 1 1 2011 4 641 520047 4816153 253 40
22:00:47 4/11/2009 4 11 2009 22 634 522306 4816160 258 40
20:01:18 4/6/2012 4 6 2012 20 665 521031 4816156 251 40
12:00:43 12/30/2010 12 30 2010 12 650 520510 4816154 252 40
19:18:26 1/16/2014 1 16 2014 19 657 519987 4816153 254 40
0:00:53 1/14/2014 1 14 2014 0 914 520057 4816153 253 40
8:00:56 1/26/2013 1 26 2013 8 663 520907 4816156 251 40
0:00:53 2/10/2010 2 10 2010 0 641 520007 4816153 253 40
18:00:43 3/9/2011 3 9 2011 18 647 520185 4816154 253 40
0:00:50 3/5/2010 3 5 2010 0 641 520799 4816156 252 40
18:00:48 2/24/2014 2 24 2014 18 916 520983 4816157 251 40
0:00:55 1/3/2010 1 3 2010 0 646 520802 4816156 252 40
4:00:53 3/14/2009 3 14 2009 4 641 520408 4816155 253 40
4:00:48 12/26/2011 12 26 2011 4 658 521145 4816158 251 40
22:00:53 2/21/2011 2 21 2011 22 647 520621 4816156 252 40
14:00:54 3/28/2008 3 28 2008 14 632 520496 4816156 252 40
6:01:11 4/2/2013 4 2 2013 6 658 522319 4816163 248 40
12:00:54 4/7/2012 4 7 2012 12 657 520792 4816158 252 40
0:01:26 3/5/2010 3 5 2010 0 633 520803 4816158 252 40
2:00:50 1/21/2013 1 21 2013 2 657 520386 4816157 253 40
16:00:50 12/4/2010 12 4 2010 16 657 520085 4816156 253 40
2:00:26 1/5/2013 1 5 2013 2 657 519617 4816155 254 40
2:00:53 12/7/2011 12 7 2011 2 655 520979 4816159 251 40
8:00:54 1/1/2011 1 1 2011 8 641 520044 4816156 253 40
18:00:53 1/24/2010 1 24 2010 18 640 520958 4816160 251 40
8:00:51 1/18/2010 1 18 2010 8 647 519483 4816156 255 40
22:00:54 3/4/2010 3 4 2010 22 641 520804 4816160 252 40
22:00:25 3/13/2012 3 13 2012 22 658 520979 4816160 251 40
12:00:08 12/18/2010 12 18 2010 12 650 520796 4816160 252 40
16:00:48 3/12/2009 3 12 2009 16 635 520454 4816159 252 40
18:00:54 12/31/2010 12 31 2010 18 654 519972 4816158 254 40
0:00:54 3/18/2010 3 18 2010 0 647 521138 4816162 251 40
14:00:48 12/11/2010 12 11 2010 14 657 520173 4816159 253 40
22:00:56 2/13/2014 2 13 2014 22 679 520812 4816161 251 40
4:00:54 4/8/2013 4 8 2013 4 679 521361 4816163 250 40
10:00:33 12/30/2010 12 30 2010 10 650 520517 4816161 252 40
2:00:42 1/13/2010 1 13 2010 2 647 519519 4816158 255 40
16:00:16 3/12/2009 3 12 2009 16 641 520371 4816160 253 40
22:00:53 2/9/2010 2 9 2010 22 641 520021 4816159 253 40
10:00:52 1/6/2011 1 6 2011 10 639 520499 4816161 252 40
18:00:48 4/7/2012 4 7 2012 18 657 521013 4816163 251 40



22:00:57 3/28/2011 3 28 2011 22 664 520987 4816162 251 40
18:00:41 3/11/2009 3 11 2009 18 641 520353 4816161 253 40
2:01:17 1/28/2012 1 28 2012 2 641 520389 4816161 253 40
16:00:48 12/3/2009 12 3 2009 16 638 520268 4816160 253 40
14:00:55 3/30/2010 3 30 2010 14 654 522292 4816167 248 40
0:00:48 3/13/2009 3 13 2009 0 641 520386 4816162 253 40
10:00:51 1/19/2011 1 19 2011 10 654 520497 4816162 252 40
6:00:30 1/1/2011 1 1 2011 6 641 520042 4816161 253 40
2:00:42 3/14/2012 3 14 2012 2 658 521091 4816165 251 40
18:00:41 4/20/2012 4 20 2012 18 672 522230 4816169 248 40
0:00:53 2/14/2014 2 14 2014 0 679 520815 4816164 251 40
18:00:24 2/28/2009 2 28 2009 18 634 520465 4816163 252 40
2:00:54 3/29/2011 3 29 2011 2 664 520991 4816165 251 40
0:00:18 3/29/2011 3 29 2011 0 664 520988 4816165 251 40
18:00:53 3/4/2011 3 4 2011 18 653 521043 4816165 251 40
22:01:09 3/30/2011 3 30 2011 22 661 522119 4816169 248 40
18:00:38 3/12/2009 3 12 2009 18 635 520446 4816164 252 40
22:00:54 3/21/2008 3 21 2008 22 633 520890 4816165 251 40
22:00:42 3/17/2010 3 17 2010 22 647 521142 4816166 251 40
18:00:48 1/2/2010 1 2 2010 18 647 521152 4816166 251 40
22:00:58 12/6/2011 12 6 2011 22 655 520955 4816166 251 40
20:00:53 2/13/2014 2 13 2014 20 679 520831 4816166 251 40
18:00:48 2/20/2013 2 20 2013 18 665 520050 4816163 253 40
10:01:12 12/18/2010 12 18 2010 10 650 520798 4816166 252 40
14:00:56 12/4/2010 12 4 2010 14 801 520458 4816165 252 40
22:00:54 1/22/2012 1 22 2012 22 658 520030 4816164 253 40
14:00:54 12/3/2009 12 3 2009 14 638 520267 4816165 253 40
0:00:36 3/26/2011 3 26 2011 0 667 520983 4816167 251 40
4:00:36 3/26/2011 3 26 2011 4 667 521131 4816168 251 40
14:00:45 4/5/2013 4 5 2013 14 658 522697 4816173 247 40
22:00:19 1/26/2012 1 26 2012 22 663 520460 4816166 252 40
0:00:46 12/3/2010 12 3 2010 0 639 519492 4816163 255 40
16:00:42 12/11/2010 12 11 2010 16 801 520499 4816167 252 40
22:00:53 1/24/2010 1 24 2010 22 640 520957 4816168 251 40
12:00:41 4/1/2013 4 1 2013 12 658 522629 4816174 247 40
6:00:36 3/12/2013 3 12 2013 6 677 520972 4816169 251 40
22:00:58 2/21/2013 2 21 2013 22 665 520983 4816169 251 40
2:00:43 3/14/2009 3 14 2009 2 635 520395 4816167 253 40
22:00:26 1/13/2014 1 13 2014 22 914 520067 4816167 253 40
0:00:55 1/1/2011 1 1 2011 0 641 520036 4816167 253 40
8:00:30 1/12/2009 1 12 2009 8 637 522401 4816174 248 40
8:00:27 1/14/2012 1 14 2012 8 657 520198 4816168 253 40
18:00:54 3/25/2011 3 25 2011 18 665 520970 4816170 251 40
0:15:55 2/9/2013 2 9 2013 0 641 520150 4816168 253 40
18:00:47 3/13/2009 3 13 2009 18 635 520387 4816169 253 40
22:00:54 3/13/2009 3 13 2009 22 635 520391 4816169 253 40
4:00:42 3/14/2009 3 14 2009 4 635 520396 4816169 253 40
20:00:48 2/21/2013 2 21 2013 20 658 520942 4816171 251 40
10:00:56 1/19/2011 1 19 2011 10 655 520494 4816170 252 40
10:01:17 2/21/2013 2 21 2013 10 665 520500 4816170 252 40
10:00:16 4/7/2012 4 7 2012 10 657 520797 4816171 252 40
18:01:11 1/19/2010 1 19 2010 18 646 520808 4816171 252 40
20:00:20 1/22/2012 1 22 2012 20 658 520034 4816169 253 40
0:00:53 3/22/2010 3 22 2010 0 639 521146 4816173 251 40



20:00:54 3/18/2014 3 18 2014 20 907 520940 4816172 251 40
20:00:42 3/11/2012 3 11 2012 20 658 521128 4816173 251 40
0:00:53 2/22/2013 2 22 2013 0 665 520980 4816173 251 40
18:00:54 3/28/2011 3 28 2011 18 664 520987 4816173 251 40
6:00:54 3/26/2011 3 26 2011 6 667 521132 4816174 251 40
2:00:41 1/1/2011 1 1 2011 2 641 520045 4816171 253 40
10:00:53 4/10/2009 4 10 2009 10 641 520971 4816174 251 40
18:15:17 2/8/2013 2 8 2013 18 641 520127 4816171 253 40
0:01:03 1/16/2012 1 16 2012 0 658 520971 4816174 251 40
14:00:48 12/4/2010 12 4 2010 14 641 520432 4816172 252 40
23:58:51 1/4/2013 1 4 2013 23 641 519694 4816170 254 40
22:00:43 1/12/2010 1 12 2010 22 647 519542 4816170 255 40
22:00:54 3/25/2011 3 25 2011 22 667 520977 4816175 251 40
0:00:54 4/14/2013 4 14 2013 0 679 520995 4816175 251 40
6:01:12 2/22/2013 2 22 2013 6 665 520966 4816175 251 40
6:00:56 1/14/2012 1 14 2012 6 657 520208 4816173 253 40
2:00:53 4/7/2012 4 7 2012 2 657 521110 4816176 251 40
22:00:24 2/21/2013 2 21 2013 22 658 520979 4816176 251 40
8:00:11 3/28/2008 3 28 2008 8 637 520480 4816175 252 40
2:00:52 2/22/2013 2 22 2013 2 665 520980 4816177 251 40
22:01:18 12/22/2013 12 22 2013 22 914 520546 4816176 252 40
2:00:54 2/11/2013 2 11 2013 2 665 520976 4816178 251 40
2:00:23 2/22/2013 2 22 2013 2 658 520922 4816178 251 40
18:00:53 3/29/2010 3 29 2010 18 652 522707 4816183 247 40
0:01:43 3/11/2014 3 11 2014 0 679 520513 4816176 252 40
0:00:23 3/13/2012 3 13 2012 0 658 521269 4816179 250 40
6:00:16 2/22/2011 2 22 2011 6 650 520593 4816177 252 40
10:00:54 12/24/2013 12 24 2013 10 908 520807 4816178 252 40
20:00:54 2/10/2013 2 10 2013 20 665 520974 4816179 251 40
22:00:55 1/19/2010 1 19 2010 22 646 520808 4816178 252 40
0:00:44 1/27/2012 1 27 2012 0 663 520473 4816178 252 40
0:00:48 12/7/2011 12 7 2011 0 655 520954 4816179 251 40
4:00:42 2/22/2013 2 22 2013 4 658 520928 4816179 251 40
4:00:53 2/11/2013 2 11 2013 4 665 520976 4816179 251 40
10:00:49 1/24/2012 1 24 2012 10 641 520063 4816177 253 40
12:00:26 4/3/2014 4 3 2014 12 914 520255 4816177 253 40
2:01:12 1/16/2012 1 16 2012 2 658 520978 4816180 251 40
0:00:25 2/22/2013 2 22 2013 0 658 520967 4816180 251 40
20:01:48 2/21/2013 2 21 2013 20 665 520972 4816180 251 40
2:00:36 2/10/2010 2 10 2010 2 641 520019 4816177 253 40
2:00:48 1/3/2011 1 3 2011 2 641 519783 4816176 254 40
12:01:18 12/24/2013 12 24 2013 12 908 520803 4816180 252 40
22:00:48 1/12/2012 1 12 2012 22 657 520031 4816178 253 40
8:00:24 3/1/2011 3 1 2011 8 653 520634 4816180 252 40
6:00:43 1/16/2012 1 16 2012 6 658 521300 4816182 250 40
8:00:42 1/23/2012 1 23 2012 8 658 520482 4816180 252 40
18:01:24 1/28/2013 1 28 2013 18 675 520014 4816178 253 40
10:28:56 4/8/2013 4 8 2013 10 657 520982 4816182 251 40
18:01:03 2/21/2011 2 21 2011 18 650 521377 4816183 250 40
0:00:17 1/25/2010 1 25 2010 0 640 520958 4816182 251 40
22:00:31 2/10/2013 2 10 2013 22 665 520969 4816182 251 40
8:00:47 1/28/2012 1 28 2012 8 657 520388 4816180 253 40
18:00:54 1/24/2010 1 24 2010 18 646 520807 4816182 252 40
0:00:09 3/14/2009 3 14 2009 0 635 520441 4816181 252 40



18:00:46 3/4/2011 3 4 2011 18 657 521163 4816183 251 40
2:00:42 3/14/2009 3 14 2009 2 641 520423 4816181 252 40
0:00:47 1/3/2011 1 3 2011 0 641 519780 4816179 254 40
4:00:54 2/22/2011 2 22 2011 4 650 520608 4816182 252 40
4:00:26 1/16/2012 1 16 2012 4 658 521074 4816184 251 40
14:00:54 12/11/2010 12 11 2010 14 647 520177 4816182 253 40
4:00:51 2/22/2013 2 22 2013 4 665 520970 4816184 251 40
8:00:50 1/17/2012 1 17 2012 8 665 520528 4816183 252 40
6:00:25 2/22/2013 2 22 2013 6 658 520932 4816185 251 40
18:00:54 1/8/2012 1 8 2012 18 657 520281 4816183 253 40
6:00:41 2/22/2011 2 22 2011 6 657 520541 4816184 252 40
18:00:48 4/4/2008 4 4 2008 18 632 520917 4816185 251 40
18:00:49 3/14/2009 3 14 2009 18 639 520513 4816184 252 40
22:00:54 3/30/2011 3 30 2011 22 659 522160 4816189 248 40
12:00:48 12/6/2010 12 6 2010 12 657 520148 4816183 253 40
0:00:54 2/11/2013 2 11 2013 0 665 520974 4816185 251 40
4:00:54 1/27/2012 1 27 2012 4 663 520517 4816184 252 40
6:19:12 3/10/2013 3 10 2013 6 641 520978 4816186 251 40
8:00:24 2/10/2010 2 10 2010 8 641 520018 4816183 253 40
10:00:34 1/4/2011 1 4 2011 10 655 520509 4816185 252 40
6:00:47 4/23/2008 4 23 2008 6 634 522536 4816191 247 40
14:00:48 12/4/2010 12 4 2010 14 650 520422 4816185 252 40
14:01:21 12/4/2010 12 4 2010 14 646 520453 4816185 252 40
16:00:48 1/9/2009 1 9 2009 16 633 520626 4816186 252 40
22:00:41 3/29/2010 3 29 2010 22 643 522197 4816191 248 40
4:00:56 2/2/2014 2 2 2014 4 909 520647 4816186 252 40
4:00:56 2/22/2011 2 22 2011 4 657 520542 4816186 252 40
2:00:53 1/25/2010 1 25 2010 2 641 520506 4816186 252 40
8:00:43 1/1/2011 1 1 2011 8 654 520025 4816184 253 40
8:00:40 1/20/2010 1 20 2010 8 646 520943 4816187 251 40
4:00:41 3/26/2011 3 26 2011 4 665 521141 4816188 251 40
8:00:34 4/10/2009 4 10 2009 8 641 520971 4816188 251 40
6:00:53 4/25/2009 4 25 2009 6 639 521333 4816189 250 40
2:00:53 1/4/2013 1 4 2013 2 657 519475 4816183 255 40
6:00:54 2/11/2013 2 11 2013 6 665 520967 4816188 251 40
16:00:22 3/13/2009 3 13 2009 16 635 520454 4816186 252 40
18:00:53 3/13/2009 3 13 2009 18 635 520452 4816187 252 40
4:00:53 4/19/2011 4 19 2011 4 663 522252 4816193 248 40
22:00:56 1/24/2010 1 24 2010 22 646 520807 4816188 252 40
18:00:26 12/25/2013 12 25 2013 18 658 520020 4816186 253 40
18:00:48 1/4/2013 1 4 2013 18 657 519683 4816185 254 40
20:00:33 1/12/2012 1 12 2012 20 657 520036 4816186 253 40
22:00:28 3/29/2010 3 29 2010 22 641 522202 4816194 248 40
6:00:54 3/26/2011 3 26 2011 6 665 521148 4816191 251 40
20:00:24 2/20/2013 2 20 2013 20 665 520073 4816187 253 40
22:00:42 12/31/2010 12 31 2010 22 654 519986 4816187 254 40
4:00:48 3/13/2009 3 13 2009 4 634 520519 4816190 252 40
18:00:55 1/20/2013 1 20 2013 18 657 520387 4816189 253 40
4:01:14 2/24/2013 2 24 2013 4 665 520957 4816191 251 40
0:00:52 1/15/2011 1 15 2011 0 655 520531 4816190 252 40
0:00:21 1/23/2012 1 23 2012 0 658 520040 4816189 253 40
2:01:17 3/26/2011 3 26 2011 2 660 521071 4816192 251 40
20:00:49 2/23/2013 2 23 2013 20 663 520527 4816191 252 40
22:00:41 3/16/2013 3 16 2013 22 658 521148 4816193 251 40



18:00:41 1/17/2012 1 17 2012 18 665 520526 4816191 252 40
18:00:55 12/31/2010 12 31 2010 18 654 519984 4816190 254 40
20:00:54 3/16/2013 3 16 2013 20 658 521152 4816194 251 40
18:00:25 1/17/2012 1 17 2012 18 658 520255 4816191 253 40
23:55:50 12/22/2013 12 22 2013 23 657 520964 4816194 251 40
4:00:50 2/10/2010 2 10 2010 4 641 520021 4816192 253 40
0:00:42 3/26/2011 3 26 2011 0 660 521066 4816195 251 40
18:00:48 4/9/2010 4 9 2010 18 652 521089 4816196 251 40
2:00:54 4/8/2012 4 8 2012 2 665 520965 4816195 251 40
18:00:54 4/17/2008 4 17 2008 18 632 520911 4816196 251 40
6:00:25 2/10/2010 2 10 2010 6 641 520020 4816193 253 40
18:00:55 1/4/2011 1 4 2011 18 641 519700 4816193 254 40
22:00:50 2/20/2013 2 20 2013 22 665 520081 4816194 253 40
14:00:44 12/31/2010 12 31 2010 14 654 520448 4816195 252 40
6:00:56 4/8/2010 4 8 2010 6 639 522486 4816202 247 40
19:19:55 4/13/2014 4 13 2014 19 657 521190 4816198 251 40
6:00:56 2/24/2013 2 24 2013 6 665 520961 4816197 251 40
0:00:53 2/24/2013 2 24 2013 0 665 520954 4816198 251 40
2:00:43 1/15/2011 1 15 2011 2 655 520529 4816197 252 40
18:01:23 1/13/2012 1 13 2012 18 641 520016 4816195 253 40
0:01:24 3/4/2014 3 4 2014 0 908 522485 4816203 247 40
18:00:53 2/23/2013 2 23 2013 18 679 520492 4816197 252 40
2:00:54 12/23/2013 12 23 2013 2 914 520549 4816197 252 40
2:00:53 4/7/2012 4 7 2012 2 665 521004 4816199 251 40
8:00:53 3/29/2010 3 29 2010 8 639 522686 4816205 247 40
0:00:57 12/23/2013 12 23 2013 0 914 520526 4816198 252 40
10:00:48 1/23/2009 1 23 2009 10 635 520515 4816198 252 40
10:00:54 1/4/2013 1 4 2013 10 657 519782 4816196 254 40
2:00:45 12/23/2013 12 23 2013 2 907 520507 4816199 252 40
16:00:48 1/24/2012 1 24 2012 16 658 520006 4816198 254 40
18:00:48 3/12/2009 3 12 2009 18 641 519981 4816198 254 40
4:00:37 1/9/2009 1 9 2009 4 637 522294 4816205 248 40
12:16:42 11/28/2013 11 28 2013 12 657 520813 4816200 251 40
0:00:26 2/21/2013 2 21 2013 0 665 520082 4816199 253 40
16:00:23 3/28/2008 3 28 2008 16 637 520515 4816200 252 40
22:00:50 1/28/2013 1 28 2013 22 671 520309 4816200 253 40
14:00:53 12/6/2010 12 6 2010 14 653 520112 4816200 253 40
18:00:35 1/21/2011 1 21 2011 18 655 520525 4816201 252 40
22:00:42 3/25/2011 3 25 2011 22 660 521137 4816204 251 40
2:01:24 12/30/2013 12 30 2013 2 679 520527 4816202 252 40
0:00:44 2/2/2014 2 2 2014 0 909 520628 4816203 252 40
23:26:18 2/24/2013 2 24 2013 23 641 520410 4816203 252 40
0:00:48 1/13/2010 1 13 2010 0 647 519514 4816200 255 40
16:00:39 12/30/2010 12 30 2010 16 654 520352 4816203 253 40
22:00:54 1/4/2011 1 4 2011 22 641 519698 4816201 254 40
2:00:54 1/28/2012 1 28 2012 2 657 520288 4816203 253 40
2:01:52 2/24/2013 2 24 2013 2 665 520954 4816205 251 40
0:00:30 1/29/2013 1 29 2013 0 671 520312 4816203 253 40
2:00:53 5/5/2008 5 5 2008 2 634 521794 4816208 249 40
10:00:50 1/20/2013 1 20 2013 10 657 520346 4816204 253 40
6:01:24 4/21/2012 4 21 2012 6 674 521988 4816209 249 40
2:00:48 1/29/2013 1 29 2013 2 671 520308 4816204 253 40
8:01:11 2/15/2011 2 15 2011 8 641 521058 4816207 251 40
0:00:50 3/10/2011 3 10 2011 0 801 520288 4816204 253 40



18:00:48 4/8/2010 4 8 2010 18 643 521135 4816207 251 40
22:00:48 3/9/2011 3 9 2011 22 801 520287 4816205 253 40
16:00:43 12/4/2010 12 4 2010 16 646 520085 4816204 253 40
0:00:27 1/9/2012 1 9 2012 0 657 520291 4816205 253 40
18:00:55 3/28/2009 3 28 2009 18 647 520814 4816207 251 40
4:00:48 1/28/2012 1 28 2012 4 657 520294 4816206 253 40
18:00:56 12/3/2009 12 3 2009 18 638 520347 4816206 253 40
2:00:48 5/4/2008 5 4 2008 2 634 521737 4816211 249 40
6:00:53 1/28/2012 1 28 2012 6 657 520332 4816207 253 40
0:00:48 2/23/2011 2 23 2011 0 654 520607 4816208 252 40
22:01:00 4/12/2010 4 12 2010 22 646 522124 4816213 248 40
2:01:17 2/9/2013 2 9 2013 2 657 520147 4816207 253 40
20:00:42 2/1/2014 2 1 2014 20 909 520628 4816209 252 40
2:01:53 1/13/2012 1 13 2012 2 641 520120 4816207 253 40
0:01:12 1/15/2010 1 15 2010 0 638 520553 4816209 252 40
4:00:47 4/23/2008 4 23 2008 4 634 522544 4816215 247 40
22:00:48 2/1/2014 2 1 2014 22 909 520629 4816210 252 40
5:59:41 1/5/2013 1 5 2013 5 641 519682 4816207 254 40
0:01:04 2/23/2011 2 23 2011 0 655 520607 4816210 252 40
2:00:49 1/14/2014 1 14 2014 2 914 520046 4816208 253 40
2:00:41 4/23/2008 4 23 2008 2 634 522542 4816216 247 40
14:01:18 12/4/2010 12 4 2010 14 653 520443 4816210 252 40
20:00:29 1/28/2013 1 28 2013 20 671 520293 4816210 253 40
16:00:42 3/13/2009 3 13 2009 16 641 520379 4816211 253 40
22:00:53 2/22/2011 2 22 2011 22 655 520608 4816211 252 40
2:00:53 1/9/2012 1 9 2012 2 657 520296 4816211 253 40
22:00:41 2/22/2011 2 22 2011 22 654 520609 4816212 252 40
16:00:53 12/30/2010 12 30 2010 16 650 520450 4816212 252 40
2:01:01 4/8/2010 4 8 2010 2 639 522457 4816219 247 40
16:00:41 1/9/2009 1 9 2009 16 632 520599 4816213 252 40
22:00:53 12/24/2013 12 24 2013 22 908 520900 4816215 251 40
4:00:53 12/17/2010 12 17 2010 4 657 519504 4816211 255 40
0:00:54 1/19/2012 1 19 2012 0 657 520153 4816213 253 40
18:31:47 4/29/2014 4 29 2014 18 657 521257 4816216 250 40
16:00:53 4/15/2009 4 15 2009 16 639 521438 4816217 250 40
4:00:48 1/19/2012 1 19 2012 4 657 520373 4816213 253 40
2:00:53 3/18/2010 3 18 2010 2 647 521158 4816216 251 40
22:00:55 2/23/2013 2 23 2013 22 679 520499 4816214 252 40
18:00:47 1/29/2013 1 29 2013 18 671 520372 4816214 253 40
18:02:47 3/13/2009 3 13 2009 18 641 519982 4816213 254 40
20:00:42 2/23/2013 2 23 2013 20 679 520481 4816215 252 40
8:00:53 4/1/2012 4 1 2012 8 672 521345 4816218 250 40
22:00:49 12/29/2013 12 29 2013 22 679 520482 4816216 252 40
6:01:11 4/22/2011 4 22 2011 6 657 520950 4816217 251 40
4:00:54 1/14/2014 1 14 2014 4 914 520031 4816214 253 40
18:00:17 2/22/2011 2 22 2011 18 654 520604 4816216 252 40
6:01:12 1/19/2012 1 19 2012 6 657 520373 4816216 253 40
20:00:54 12/24/2013 12 24 2013 20 908 520904 4816218 251 40
22:00:54 2/13/2014 2 13 2014 22 916 520706 4816217 252 40
14:00:45 12/30/2010 12 30 2010 14 650 520456 4816217 252 40
8:01:20 1/1/2011 1 1 2011 8 653 521340 4816220 250 40
0:00:48 1/15/2010 1 15 2010 0 647 520532 4816217 252 40
22:00:48 1/18/2012 1 18 2012 22 657 520152 4816216 253 40
2:01:13 1/29/2013 1 29 2013 2 675 520335 4816217 253 40



18:00:51 4/5/2008 4 5 2008 18 631 522175 4816223 248 40
6:00:57 12/5/2010 12 5 2010 6 654 521139 4816220 251 40
18:00:54 2/22/2011 2 22 2011 18 655 520605 4816218 252 40
22:00:43 3/2/2012 3 2 2012 22 658 520644 4816218 252 40
18:00:40 1/4/2011 1 4 2011 18 641 519743 4816216 254 40
16:01:11 12/19/2010 12 19 2010 16 650 520921 4816220 251 40
2:00:13 4/19/2011 4 19 2011 2 664 522248 4816225 248 40
13:04:47 12/6/2013 12 6 2013 13 657 520099 4816219 253 40
20:00:43 3/11/2012 3 11 2012 20 665 520919 4816221 251 40
14:01:24 12/24/2013 12 24 2013 14 908 520753 4816221 252 40
20:00:47 4/7/2012 4 7 2012 20 657 521149 4816222 251 40
14:00:50 3/28/2008 3 28 2008 14 631 520447 4816221 252 40
8:00:28 4/4/2009 4 4 2009 8 647 521510 4816225 250 40
0:00:36 2/14/2014 2 14 2014 0 916 520707 4816223 252 40
20:00:35 3/2/2012 3 2 2012 20 658 520636 4816222 252 40
2:00:54 2/21/2013 2 21 2013 2 665 520128 4816221 253 40
22:00:30 3/9/2009 3 9 2009 22 634 520395 4816222 253 40
4:00:42 1/19/2012 1 19 2012 4 658 520415 4816222 252 40
18:00:49 3/9/2009 3 9 2009 18 634 520438 4816222 252 40
1:19:20 1/17/2014 1 17 2014 1 657 520008 4816222 253 40
16:01:12 12/6/2010 12 6 2010 16 646 520144 4816222 253 40
18:01:23 1/13/2012 1 13 2012 18 657 520133 4816223 253 40
4:00:51 4/8/2010 4 8 2010 4 639 522452 4816230 247 40
22:00:56 12/22/2013 12 22 2013 22 908 520526 4816224 252 40
0:00:24 1/13/2012 1 13 2012 0 657 520033 4816223 253 40
0:00:41 3/3/2012 3 3 2012 0 658 520651 4816225 252 40
2:00:24 1/27/2012 1 27 2012 2 663 520397 4816225 253 40
0:00:49 3/10/2009 3 10 2009 0 634 520393 4816225 253 40
18:00:53 1/7/2014 1 7 2014 18 914 519583 4816223 255 40
18:00:54 3/1/2009 3 1 2009 18 634 520478 4816226 252 40
20:00:57 1/18/2012 1 18 2012 20 657 520132 4816225 253 40
18:00:46 12/30/2012 12 30 2012 18 674 520525 4816226 252 40
14:02:33 3/29/2010 3 29 2010 14 639 522903 4816235 246 40
10:00:47 4/8/2010 4 8 2010 10 656 520923 4816228 251 40
2:00:41 1/13/2012 1 13 2012 2 657 520032 4816226 253 40
18:00:55 2/21/2011 2 21 2011 18 653 520988 4816228 251 40
18:00:37 1/14/2011 1 14 2011 18 655 520476 4816227 252 40
0:00:53 3/10/2011 3 10 2011 0 647 520334 4816227 253 40
2:00:53 1/23/2012 1 23 2012 2 658 520025 4816226 253 40
2:00:48 5/10/2010 5 10 2010 2 657 521111 4816230 251 40
20:01:12 1/29/2013 1 29 2013 20 671 520371 4816228 253 40
16:00:24 1/9/2009 1 9 2009 16 637 520713 4816229 252 40
0:00:47 1/30/2013 1 30 2013 0 671 520371 4816230 253 40
8:00:53 4/4/2009 4 4 2009 8 643 521393 4816233 250 40
22:00:44 3/9/2011 3 9 2011 22 647 520339 4816230 253 40
12:00:26 12/4/2009 12 4 2009 12 638 520137 4816230 253 40
16:00:41 3/5/2012 3 5 2012 16 658 520846 4816232 251 40
22:00:34 1/29/2013 1 29 2013 22 675 520325 4816231 253 40
2:00:41 3/3/2012 3 3 2012 2 658 520662 4816232 252 40
8:00:23 1/29/2013 1 29 2013 8 671 520321 4816231 253 40
4:00:54 1/29/2013 1 29 2013 4 671 520312 4816233 253 40
22:00:09 1/29/2013 1 29 2013 22 671 520366 4816233 253 40
2:00:55 1/17/2013 1 17 2013 2 657 519497 4816231 255 40
14:00:49 1/4/2011 1 4 2011 14 641 519939 4816233 254 40



14:00:42 1/31/2014 1 31 2014 14 909 520678 4816235 252 40
18:00:53 4/5/2008 4 5 2008 18 636 522498 4816241 247 40
14:00:53 1/18/2011 1 18 2011 14 654 520463 4816235 252 40
8:00:44 4/8/2010 4 8 2010 8 656 520912 4816236 251 40
2:00:55 1/8/2013 1 8 2013 2 680 520511 4816235 252 40
2:00:43 1/19/2012 1 19 2012 2 658 520407 4816235 253 40
2:00:54 4/25/2014 4 25 2014 2 913 522662 4816242 247 40
4:00:47 1/8/2013 1 8 2013 4 680 520508 4816236 252 40
8:00:47 3/7/2011 3 7 2011 8 647 520346 4816236 253 40
6:00:49 3/7/2011 3 7 2011 6 647 520223 4816235 253 40
8:00:23 1/19/2012 1 19 2012 8 658 520309 4816236 253 40
20:00:53 2/13/2014 2 13 2014 20 916 520629 4816237 252 40
20:00:53 1/29/2013 1 29 2013 20 675 520324 4816237 253 40
8:00:53 1/2/2011 1 2 2011 8 641 519961 4816236 254 40
0:00:56 4/23/2008 4 23 2008 0 634 522558 4816245 247 40
0:00:38 1/22/2013 1 22 2013 0 671 522149 4816243 248 40
2:00:24 2/21/2011 2 21 2011 2 801 520605 4816238 252 40
6:00:54 1/2/2011 1 2 2011 6 641 519957 4816237 254 40
4:00:56 4/25/2014 4 25 2014 4 913 522661 4816245 247 40
12:00:52 4/12/2012 4 12 2012 12 672 521313 4816241 250 40
10:00:42 1/30/2013 1 30 2013 10 671 520292 4816238 253 40
22:00:44 1/18/2012 1 18 2012 22 658 520155 4816238 253 40
10:00:54 1/31/2014 1 31 2014 10 909 520667 4816240 252 40
2:01:12 2/21/2013 2 21 2013 2 657 520103 4816238 253 40
6:00:56 1/29/2013 1 29 2013 6 671 520320 4816240 253 40
6:00:30 4/4/2009 4 4 2009 6 640 521428 4816243 250 40
2:00:17 3/5/2011 3 5 2011 2 653 521038 4816242 251 40
2:00:56 1/19/2012 1 19 2012 2 657 520315 4816240 253 40
22:00:50 1/8/2012 1 8 2012 22 657 520267 4816240 253 40
20:00:48 1/8/2012 1 8 2012 20 657 520267 4816241 253 40
2:00:26 4/15/2010 4 15 2010 2 653 521132 4816244 251 40
2:00:47 12/17/2010 12 17 2010 2 657 519496 4816239 255 40
2:00:53 4/2/2012 4 2 2012 2 673 522379 4816248 248 40
16:00:42 1/3/2011 1 3 2011 16 641 520305 4816242 253 40
4:00:54 4/15/2010 4 15 2010 4 653 520899 4816245 251 40
18:00:48 1/24/2012 1 24 2012 18 658 520022 4816243 253 40
20:00:47 3/15/2013 3 15 2013 20 658 521338 4816247 250 40
2:00:53 2/12/2013 2 12 2013 2 657 520366 4816244 253 40
20:00:15 1/18/2012 1 18 2012 20 658 520151 4816244 253 40
22:00:36 3/22/2010 3 22 2010 22 657 521125 4816248 251 40
14:00:41 1/4/2011 1 4 2011 14 639 519955 4816244 254 40
16:00:41 12/6/2010 12 6 2010 16 657 520136 4816245 253 40
18:01:12 1/4/2014 1 4 2014 18 658 519550 4816243 255 40
6:00:48 1/30/2013 1 30 2013 6 671 520301 4816246 253 40
2:00:54 1/20/2014 1 20 2014 2 658 519537 4816243 255 40
4:00:35 1/23/2012 1 23 2012 4 658 520021 4816245 253 40
22:00:49 2/23/2013 2 23 2013 22 663 520514 4816247 252 40
6:34:20 4/30/2014 4 30 2014 6 657 521636 4816251 249 40
8:00:43 4/2/2012 4 2 2012 8 657 520916 4816249 251 40
18:00:54 2/23/2013 2 23 2013 18 663 520514 4816248 252 40
2:01:18 1/19/2012 1 19 2012 2 641 520263 4816247 253 40
18:00:49 12/31/2013 12 31 2013 18 914 520512 4816248 252 40
6:00:47 12/17/2010 12 17 2010 6 657 519528 4816246 255 40
18:00:26 1/2/2011 1 2 2011 18 641 519808 4816247 254 40



22:00:24 1/6/2014 1 6 2014 22 914 519546 4816246 255 40
8:00:56 1/30/2013 1 30 2013 8 671 520305 4816248 253 40
4:00:54 3/7/2011 3 7 2011 4 647 520218 4816248 253 40
4:01:11 4/11/2009 4 11 2009 4 646 522463 4816256 247 40
22:00:30 4/13/2013 4 13 2013 22 658 521163 4816252 251 40
18:01:05 1/29/2013 1 29 2013 18 675 520326 4816250 253 40
2:00:51 1/9/2009 1 9 2009 2 637 522446 4816257 247 40
22:00:23 1/2/2011 1 2 2011 22 641 519806 4816250 254 40
18:00:49 12/31/2013 12 31 2013 18 917 520878 4816253 251 40
20:00:56 1/6/2014 1 6 2014 20 914 519553 4816249 255 40
14:00:44 12/6/2010 12 6 2010 14 657 520134 4816251 253 40
20:00:23 3/27/2013 3 27 2013 20 658 521042 4816255 251 40
18:00:44 2/23/2013 2 23 2013 18 657 520474 4816253 252 40
22:00:51 1/13/2012 1 13 2012 22 657 520088 4816252 253 40
22:00:53 1/14/2011 1 14 2011 22 655 520489 4816253 252 40
10:00:41 4/1/2013 4 1 2013 10 658 522549 4816260 247 40
2:00:47 1/2/2011 1 2 2011 2 641 519970 4816252 254 40
20:00:54 1/13/2012 1 13 2012 20 657 520100 4816252 253 40
2:01:51 1/24/2012 1 24 2012 2 641 520025 4816252 253 40
22:00:45 3/4/2010 3 4 2010 22 646 520499 4816254 252 40
12:00:44 4/6/2008 4 6 2008 12 631 520437 4816254 252 40
0:00:52 3/5/2011 3 5 2011 0 653 521096 4816256 251 40
20:00:41 1/24/2012 1 24 2012 20 658 520025 4816254 253 40
0:00:41 1/9/2009 1 9 2009 0 637 522461 4816262 247 40
18:00:55 2/9/2011 2 9 2011 18 650 520596 4816257 252 40
2:00:47 1/30/2013 1 30 2013 2 671 520362 4816256 253 40
6:00:48 1/19/2012 1 19 2012 6 658 520320 4816256 253 40
18:00:48 1/16/2010 1 16 2010 18 647 519520 4816254 255 40
18:00:53 3/31/2008 3 31 2008 18 631 521273 4816260 250 40
6:00:27 12/3/2010 12 3 2010 6 654 522232 4816263 248 40
0:00:46 1/29/2013 1 29 2013 0 675 520304 4816257 253 40
0:00:53 12/30/2013 12 30 2013 0 679 520481 4816258 252 40
6:00:55 4/11/2009 4 11 2009 6 646 522464 4816265 247 40
18:00:47 3/31/2011 3 31 2011 18 665 521434 4816262 250 40
18:00:53 3/12/2009 3 12 2009 18 635 520349 4816259 253 40
10:00:17 3/30/2012 3 30 2012 10 677 522758 4816268 247 40
0:00:53 4/25/2014 4 25 2014 0 913 522651 4816268 247 40
0:00:53 1/23/2011 1 23 2011 0 655 520446 4816262 252 40
13:19:24 4/13/2014 4 13 2014 13 657 521142 4816264 251 40
22:01:47 4/9/2014 4 9 2014 22 914 521205 4816265 251 40
0:00:53 1/2/2011 1 2 2011 0 641 519993 4816261 254 40
20:00:43 2/23/2013 2 23 2013 20 658 520511 4816263 252 40
18:00:44 4/6/2012 4 6 2012 18 665 521309 4816265 250 40
0:01:03 2/28/2011 2 28 2011 0 641 521172 4816265 251 40
4:00:43 1/3/2011 1 3 2011 4 641 519764 4816261 254 40
2:00:43 2/20/2013 2 20 2013 2 657 520236 4816262 253 40
6:00:25 4/29/2011 4 29 2011 6 658 522682 4816271 247 40
4:00:53 1/30/2013 1 30 2013 4 671 520329 4816263 253 40
18:00:35 3/27/2011 3 27 2011 18 654 520533 4816264 252 40
2:01:30 2/14/2014 2 14 2014 2 679 520886 4816265 251 40
0:00:22 1/19/2012 1 19 2012 0 658 520182 4816264 253 40
12:01:09 12/6/2010 12 6 2010 12 646 520105 4816264 253 40
12:00:27 12/6/2010 12 6 2010 12 653 520118 4816264 253 40
0:00:51 1/14/2012 1 14 2012 0 657 520057 4816265 253 40



18:00:47 2/24/2014 2 24 2014 18 909 520825 4816269 251 40
2:00:44 1/1/2014 1 1 2014 2 917 520852 4816270 251 40
14:00:53 4/7/2012 4 7 2012 14 657 520924 4816270 251 40
18:01:40 3/29/2010 3 29 2010 18 650 522579 4816275 247 40
16:00:48 1/4/2011 1 4 2011 16 639 519849 4816267 254 40
16:00:53 2/21/2011 2 21 2011 16 646 520874 4816270 251 40
16:00:53 2/28/2011 2 28 2011 16 655 520432 4816269 252 40
4:00:47 1/14/2012 1 14 2012 4 657 520234 4816271 253 40
22:00:49 1/20/2012 1 20 2012 22 658 520272 4816272 253 40
10:01:01 12/8/2009 12 8 2009 10 646 520359 4816273 253 40
10:00:55 2/1/2014 2 1 2014 10 679 520478 4816274 252 40
12:00:47 2/1/2014 2 1 2014 12 679 520477 4816274 252 40
20:00:29 1/20/2012 1 20 2012 20 658 520278 4816274 253 40
10:00:47 1/17/2012 1 17 2012 10 665 520495 4816275 252 40
0:00:57 2/21/2011 2 21 2011 0 801 520816 4816277 251 40
6:00:24 3/3/2012 3 3 2012 6 658 520667 4816277 252 40
22:00:47 4/22/2008 4 22 2008 22 634 522567 4816283 247 40
4:00:41 3/3/2012 3 3 2012 4 658 520664 4816277 252 40
12:00:42 4/18/2008 4 18 2008 12 632 520811 4816278 251 40
10:00:53 1/24/2011 1 24 2011 10 655 520376 4816277 253 40
2:01:18 1/21/2012 1 21 2012 2 641 520645 4816279 252 40
2:00:54 5/6/2009 5 6 2009 2 634 520882 4816280 251 40
22:00:41 2/20/2011 2 20 2011 22 801 520809 4816280 252 40
6:00:42 1/3/2011 1 3 2011 6 641 519781 4816277 254 40
6:00:41 4/25/2014 4 25 2014 6 913 522708 4816286 247 40
14:01:17 12/6/2010 12 6 2010 14 646 520143 4816278 253 40
14:00:42 1/18/2011 1 18 2011 14 646 520490 4816280 252 40
8:00:42 4/18/2008 4 18 2008 8 632 520804 4816281 252 40
0:00:54 4/10/2014 4 10 2014 0 914 521040 4816282 251 40
18:00:43 3/5/2012 3 5 2012 18 665 520486 4816280 252 40
8:00:49 1/3/2011 1 3 2011 8 641 519782 4816279 254 40
2:00:56 2/2/2011 2 2 2011 2 641 520807 4816283 252 40
1:20:53 4/14/2014 4 14 2014 1 657 522071 4816289 248 40
20:00:42 2/18/2014 2 18 2014 20 914 520852 4816285 251 40
8:00:49 3/28/2011 3 28 2011 8 654 520516 4816285 252 40
18:00:15 3/28/2009 3 28 2009 18 637 520523 4816286 252 40
8:00:53 2/14/2014 2 14 2014 8 917 520829 4816288 251 40
6:01:06 1/1/2014 1 1 2014 6 917 520820 4816288 251 40
6:01:03 2/14/2014 2 14 2014 6 917 520834 4816288 251 40
18:01:06 2/27/2011 2 27 2011 18 801 520812 4816288 251 40
10:00:48 4/18/2008 4 18 2008 10 632 520807 4816289 252 40
4:00:53 1/2/2011 1 2 2011 4 641 519997 4816287 254 40
18:00:47 12/31/2013 12 31 2013 18 658 520542 4816288 252 40
10:00:54 3/30/2012 3 30 2012 10 679 522733 4816296 247 40
2:00:54 1/14/2012 1 14 2012 2 657 520211 4816288 253 40
14:00:47 2/1/2014 2 1 2014 14 909 520796 4816290 252 40
0:00:26 3/29/2009 3 29 2009 0 637 520514 4816289 252 40
2:02:24 5/8/2009 5 8 2009 2 640 520868 4816290 251 40
0:02:44 1/15/2010 1 15 2010 0 641 520541 4816290 252 40
16:01:23 2/21/2011 2 21 2011 16 801 520804 4816291 252 40
8:01:07 4/7/2012 4 7 2012 8 657 520923 4816291 251 40
8:00:38 1/27/2011 1 27 2011 8 647 520515 4816290 252 40
12:00:30 4/10/2009 4 10 2009 12 641 520810 4816292 251 40
22:00:48 1/22/2011 1 22 2011 22 655 520467 4816291 252 40



18:00:53 2/22/2011 2 22 2011 18 655 521155 4816293 251 40
2:00:48 1/21/2012 1 21 2012 2 658 520133 4816291 253 40
18:00:53 3/21/2008 3 21 2008 18 633 520942 4816294 251 40
8:00:47 3/22/2010 3 22 2010 8 639 520977 4816294 251 40
18:00:38 1/29/2013 1 29 2013 18 658 520130 4816292 253 40
4:02:24 12/30/2013 12 30 2013 4 679 520546 4816293 252 40
2:00:50 12/26/2011 12 26 2011 2 658 520738 4816294 252 40
12:00:15 2/20/2014 2 20 2014 12 914 520474 4816293 252 40
12:00:48 4/5/2013 4 5 2013 12 658 522653 4816300 247 40
18:00:53 2/22/2011 2 22 2011 18 646 520439 4816294 252 40
14:00:11 1/12/2010 1 12 2010 14 646 520115 4816293 253 40
18:00:49 2/20/2011 2 20 2011 18 801 520815 4816296 251 40
18:00:54 1/5/2014 1 5 2014 18 658 519557 4816292 255 40
4:00:41 1/1/2014 1 1 2014 4 917 520818 4816296 251 40
18:00:47 2/22/2011 2 22 2011 18 646 520439 4816295 252 40
4:00:54 3/31/2012 3 31 2012 4 672 520884 4816297 251 40
4:00:47 2/21/2011 2 21 2011 4 801 520689 4816296 252 40
2:00:48 11/25/2010 11 25 2010 2 647 521198 4816298 251 40
22:00:47 12/29/2013 12 29 2013 22 911 520485 4816296 252 40
10:01:13 4/2/2013 4 2 2013 10 658 522823 4816304 246 40
8:00:23 2/22/2013 2 22 2013 8 658 520881 4816298 251 40
0:00:48 1/31/2010 1 31 2010 0 647 519585 4816294 255 40
0:01:46 4/8/2010 4 8 2010 0 639 522440 4816304 247 40
18:00:55 12/24/2013 12 24 2013 18 908 520731 4816299 252 40
6:00:54 2/21/2011 2 21 2011 6 801 520683 4816299 252 40
4:00:54 3/12/2013 3 12 2013 4 677 520849 4816300 251 40
22:00:50 1/28/2013 1 28 2013 22 675 520254 4816298 253 40
22:00:54 3/13/2009 3 13 2009 22 640 520483 4816299 252 40
22:00:55 2/22/2011 2 22 2011 22 646 520447 4816299 252 40
20:00:54 4/13/2013 4 13 2013 20 679 520876 4816301 251 40
18:00:48 4/15/2009 4 15 2009 18 634 521446 4816303 250 40
22:00:43 3/28/2009 3 28 2009 22 637 520496 4816300 252 40
16:00:50 2/1/2014 2 1 2014 16 909 520838 4816302 251 40
6:00:48 4/5/2008 4 5 2008 6 632 520836 4816302 251 40
0:00:23 1/8/2013 1 8 2013 0 680 520557 4816301 252 40
18:00:55 1/22/2011 1 22 2011 18 655 520469 4816301 252 40
18:00:47 1/21/2011 1 21 2011 18 657 521078 4816304 251 40
22:00:42 2/23/2013 2 23 2013 22 658 520522 4816303 252 40
6:00:47 1/23/2012 1 23 2012 6 658 520238 4816302 253 40
2:00:42 2/22/2011 2 22 2011 2 655 520380 4816304 253 40
18:00:54 3/20/2008 3 20 2008 18 637 520419 4816304 252 40
16:00:53 3/28/2008 3 28 2008 16 632 520482 4816305 252 40
20:00:53 1/28/2013 1 28 2013 20 675 520254 4816304 253 40
18:00:41 4/17/2008 4 17 2008 18 632 520851 4816307 251 40
22:00:49 1/8/2009 1 8 2009 22 637 522553 4816313 247 40
18:00:30 1/8/2009 1 8 2009 18 637 522556 4816313 247 40
22:00:43 4/18/2012 4 18 2012 22 658 521230 4816309 250 40
18:00:42 3/26/2008 3 26 2008 18 632 520553 4816307 252 40
18:00:53 2/22/2011 2 22 2011 18 647 520478 4816307 252 40
0:00:42 2/23/2011 2 23 2011 0 653 520432 4816309 252 40
0:00:23 1/21/2012 1 21 2012 0 658 520169 4816308 253 40
16:00:48 1/31/2014 1 31 2014 16 909 520709 4816310 252 40
18:00:54 2/27/2011 2 27 2011 18 647 520863 4816311 251 40
22:00:53 3/27/2010 3 27 2010 22 656 522271 4816316 248 40



0:00:55 2/28/2011 2 28 2011 0 653 520379 4816311 253 40
2:00:56 3/6/2012 3 6 2012 2 665 520405 4816311 253 40
18:00:46 2/22/2011 2 22 2011 18 653 520416 4816311 252 40
20:01:01 2/18/2014 2 18 2014 20 909 520894 4816313 251 40
14:00:41 1/17/2012 1 17 2012 14 665 520493 4816312 252 40
20:00:41 3/5/2012 3 5 2012 20 665 520409 4816313 252 40
22:00:53 3/5/2012 3 5 2012 22 665 520406 4816313 253 40
6:00:56 3/31/2012 3 31 2012 6 672 520864 4816314 251 40
22:00:54 3/20/2008 3 20 2008 22 637 520414 4816313 252 40
20:00:53 1/31/2014 1 31 2014 20 909 520815 4816315 251 40
18:01:12 3/28/2008 3 28 2008 18 632 520487 4816314 252 40
18:00:53 3/9/2011 3 9 2011 18 653 520265 4816314 253 40
6:00:53 3/6/2012 3 6 2012 6 665 520410 4816315 252 40
22:00:32 1/31/2014 1 31 2014 22 909 520819 4816317 251 40
22:00:48 2/22/2011 2 22 2011 22 653 520434 4816316 252 40
4:00:28 3/6/2012 3 6 2012 4 665 520408 4816315 252 40
2:00:41 3/21/2008 3 21 2008 2 637 520412 4816316 252 40
18:02:44 1/14/2010 1 14 2010 18 641 520514 4816316 252 40
6:00:53 4/28/2014 4 28 2014 6 909 522293 4816322 248 40
0:00:37 3/6/2012 3 6 2012 0 665 520404 4816317 253 40
2:00:54 2/21/2011 2 21 2011 2 654 520526 4816317 252 40
0:00:54 2/1/2014 2 1 2014 0 909 520795 4816318 252 40
18:00:41 3/28/2008 3 28 2008 18 637 520449 4816319 252 40
0:01:16 2/23/2011 2 23 2011 0 646 520413 4816320 252 40
12:01:37 3/29/2010 3 29 2010 12 639 522934 4816328 246 40
22:00:32 1/14/2010 1 14 2010 22 641 520517 4816320 252 40
4:00:37 4/28/2014 4 28 2014 4 909 522287 4816327 248 40
4:00:54 2/21/2011 2 21 2011 4 654 520537 4816321 252 40
0:00:13 3/21/2008 3 21 2008 0 637 520407 4816321 253 40
18:00:57 2/16/2014 2 16 2014 18 914 520936 4816323 251 40
0:00:56 3/28/2010 3 28 2010 0 656 522243 4816328 248 40
2:00:54 2/28/2011 2 28 2011 2 657 520464 4816324 252 40
18:00:48 3/25/2011 3 25 2011 18 660 521088 4816326 251 40
2:00:48 3/13/2009 3 13 2009 2 634 520400 4816324 253 40
6:00:55 1/8/2013 1 8 2013 6 680 520462 4816324 252 40
14:01:11 12/12/2010 12 12 2010 14 654 519730 4816322 254 40
0:00:46 12/25/2013 12 25 2013 0 908 520740 4816326 252 40
22:00:54 1/15/2012 1 15 2012 22 663 522359 4816332 248 40
0:00:47 3/23/2010 3 23 2010 0 657 521055 4816328 251 40
4:00:42 2/28/2011 2 28 2011 4 657 520467 4816326 252 40
0:00:53 12/29/2013 12 29 2013 0 914 519701 4816324 254 40
18:00:48 2/25/2011 2 25 2011 18 653 520276 4816326 253 40
18:00:41 3/31/2011 3 31 2011 18 654 521319 4816329 250 40
8:00:53 4/6/2013 4 6 2013 8 679 521162 4816331 251 40
8:00:29 3/31/2013 3 31 2013 8 658 522633 4816337 247 40
22:00:54 3/27/2014 3 27 2014 22 917 521499 4816333 250 40
16:00:42 4/17/2008 4 17 2008 16 632 520836 4816332 251 40
18:00:45 3/9/2011 3 9 2011 18 653 520255 4816330 253 40
16:00:57 1/17/2012 1 17 2012 16 665 520502 4816331 252 40
18:00:53 1/14/2010 1 14 2010 18 638 520287 4816331 253 40
0:00:53 1/30/2013 1 30 2013 0 677 519839 4816331 254 40
22:00:44 3/9/2011 3 9 2011 22 653 520255 4816332 253 40
5:55:42 1/4/2013 1 4 2013 5 641 519508 4816331 255 40
22:00:54 4/7/2012 4 7 2012 22 658 522584 4816341 247 40



8:00:33 1/8/2013 1 8 2013 8 658 520459 4816334 252 40
18:00:14 1/9/2009 1 9 2009 18 633 520431 4816335 252 40
18:01:09 1/31/2014 1 31 2014 18 909 520829 4816338 251 40
18:02:26 3/28/2008 3 28 2008 18 632 520525 4816337 252 40
18:01:12 1/15/2010 1 15 2010 18 646 519840 4816335 254 40
12:31:56 1/31/2014 1 31 2014 12 657 520470 4816337 252 40
10:00:56 3/31/2013 3 31 2013 10 658 522749 4816345 247 40
0:00:54 3/10/2011 3 10 2011 0 653 520282 4816338 253 40
4:02:16 3/29/2010 3 29 2010 4 639 522729 4816346 247 40
4:00:57 2/14/2014 2 14 2014 4 917 520826 4816340 251 40
18:00:56 2/22/2011 2 22 2011 18 654 521326 4816341 250 40
12:00:54 3/31/2013 3 31 2013 12 658 522789 4816346 247 40
2:00:10 12/29/2013 12 29 2013 2 914 519654 4816337 254 40
2:00:49 1/8/2013 1 8 2013 2 679 520399 4816339 253 40
0:00:54 2/9/2011 2 9 2011 0 646 520425 4816340 252 40
16:00:23 1/4/2011 1 4 2011 16 641 519883 4816339 254 40
18:00:53 4/7/2012 4 7 2012 18 658 522945 4816349 246 40
0:00:57 2/12/2011 2 12 2011 0 654 520571 4816341 252 40
4:00:37 1/8/2013 1 8 2013 4 679 520397 4816341 253 40
14:00:44 1/22/2009 1 22 2009 14 635 520591 4816341 252 40
10:00:24 2/1/2014 2 1 2014 10 914 520494 4816342 252 40
6:00:43 1/8/2013 1 8 2013 6 679 520401 4816341 253 40
2:00:54 1/16/2010 1 16 2010 2 646 519842 4816340 254 40
20:01:18 12/29/2013 12 29 2013 20 914 519683 4816340 254 40
6:00:49 1/8/2013 1 8 2013 6 658 520422 4816342 252 40
18:00:55 3/12/2009 3 12 2009 18 634 520442 4816343 252 40
18:01:24 1/14/2010 1 14 2010 18 647 520225 4816342 253 40
12:01:09 4/21/2013 4 21 2013 12 677 522602 4816350 247 40
8:00:54 3/31/2012 3 31 2012 8 657 520980 4816344 251 40
2:00:48 2/9/2011 2 9 2011 2 646 520421 4816343 252 40
4:00:48 3/18/2010 3 18 2010 4 647 521073 4816345 251 40
22:00:32 2/8/2011 2 8 2011 22 646 520424 4816344 252 40
22:01:11 2/21/2011 2 21 2011 22 655 520410 4816344 252 40
20:00:36 4/7/2012 4 7 2012 20 658 522583 4816351 247 40
18:00:41 2/23/2013 2 23 2013 18 658 520531 4816344 252 40
16:00:54 3/12/2009 3 12 2009 16 634 520451 4816344 252 40
10:01:23 4/21/2013 4 21 2013 10 677 522589 4816352 247 40
20:01:24 4/10/2013 4 10 2013 20 671 521161 4816347 251 40
8:01:23 2/19/2014 2 19 2014 8 914 520835 4816346 251 40
0:00:47 1/16/2010 1 16 2010 0 646 519845 4816343 254 40
16:00:37 1/4/2011 1 4 2011 16 650 520201 4816344 253 40
18:01:23 3/31/2008 3 31 2008 18 631 521106 4816348 251 40
18:00:54 2/8/2011 2 8 2011 18 646 520425 4816346 252 40
4:00:20 3/7/2012 3 7 2012 4 658 521213 4816349 250 40
12:00:27 1/22/2009 1 22 2009 12 635 520593 4816347 252 40
0:00:51 2/22/2011 2 22 2011 0 655 520414 4816348 252 40
22:00:55 1/15/2010 1 15 2010 22 646 519841 4816347 254 40
18:00:54 1/2/2014 1 2 2014 18 658 519781 4816348 254 40
22:00:53 1/14/2010 1 14 2010 22 647 520287 4816349 253 40
18:00:53 1/30/2014 1 30 2014 18 909 520833 4816351 251 40
22:00:54 2/22/2011 2 22 2011 22 647 520577 4816352 252 40
18:01:41 2/25/2011 2 25 2011 18 639 520403 4816351 253 40
22:01:41 4/23/2014 4 23 2014 22 908 522706 4816359 247 40
22:00:48 12/28/2013 12 28 2013 22 914 519768 4816350 254 40



22:00:47 1/14/2010 1 14 2010 22 638 520454 4816352 252 40
18:01:11 4/9/2010 4 9 2010 18 647 520967 4816354 251 40
18:00:53 2/21/2011 2 21 2011 18 655 520413 4816352 252 40
4:00:55 1/16/2010 1 16 2010 4 646 519904 4816351 254 40
0:00:41 2/23/2011 2 23 2011 0 647 520579 4816354 252 40
18:01:11 2/22/2011 2 22 2011 18 647 520576 4816354 252 40
16:00:46 2/25/2011 2 25 2011 16 653 520600 4816355 252 40
22:00:53 1/7/2014 1 7 2014 22 914 519576 4816352 255 40
10:00:41 1/2/2011 1 2 2011 10 641 520160 4816354 253 40
8:00:48 4/1/2013 4 1 2013 8 658 522480 4816362 247 40
22:00:41 2/8/2011 2 8 2011 22 647 520396 4816355 253 40
10:00:49 1/31/2014 1 31 2014 10 679 520461 4816356 252 40
0:00:43 1/9/2009 1 9 2009 0 633 522337 4816362 248 40
18:00:56 2/8/2011 2 8 2011 18 647 520395 4816356 253 40
18:00:53 1/16/2010 1 16 2010 18 646 519828 4816355 254 40
18:00:54 2/11/2011 2 11 2011 18 650 520316 4816356 253 40
0:00:57 2/23/2011 2 23 2011 0 657 520495 4816357 252 40
2:00:50 2/12/2011 2 12 2011 2 650 520434 4816357 252 40
12:00:45 1/31/2014       1       31      2014    12      679     520471  4816358 252     40
2:00:54 4/24/2014       4       24      2014    2       908     522710  4816365 247     40
8:00:19 1/12/2014       1       12      2014    8       914     520381  4816357 253     40
20:00:42        12/28/2013      12      28      2013    20      914     519767  4816356 254     40
2:00:30 4/29/2011       4       29      2011    2       658     522767  4816366 247     40
2:00:53 1/12/2010       1       12      2010    2       647     519671  4816357 254     40
0:01:18 4/10/2014       4       10      2014    0       917     521000  4816361 251     40
18:00:54        1/2/2010        1       2       2010    18      646     520848  4816360 251     40
4:00:47 1/30/2013       1       30      2013    4       677     519810  4816357 254     40
6:00:44 1/12/2010       1       12      2010    6       647     519669  4816357 254     40
2:00:44 1/8/2013        1       8       2013    2       658     520237  4816359 253     40
8:00:54 4/1/2012        4       1       2012    8       657     520893  4816361 251     40
16:00:54        2/25/2011       2       25      2011    16      655     520619  4816360 252     40
8:01:01 2/27/2010       2       27      2010    8       641     521358  4816363 250     40
22:00:52        2/22/2011       2       22      2011    22      657     520496  4816360 252     40
4:00:53 2/23/2011       2       23      2011    4       646     520482  4816360 252     40
2:00:42 2/12/2011       2       12      2011    2       654     520615  4816361 252     40
6:00:54 3/29/2010       3       29      2010    6       639     522721  4816368 247     40
12:00:41        2/1/2014        2       1       2014    12      914     520497  4816361 252     40
2:01:12 3/12/2013       3       12      2013    2       677     520857  4816362 251     40
16:00:55        12/29/2010      12      29      2010    16      639     522732  4816368 247     40
20:01:08        1/7/2014        1       7       2014    20      914     519575  4816359 255     40
8:00:54 1/12/2010       1       12      2010    8       647     519763  4816360 254     40
2:00:55 2/23/2011       2       23      2011    2       646     520479  4816362 252     40
6:00:54 1/12/2014       1       12      2014    6       914     520311  4816361 253     40
18:00:53        2/22/2011       2       22      2011    18      653     520282  4816362 253     40
14:00:42        12/29/2010      12      29      2010    14      639     522724  4816370 247     40
4:00:50 4/29/2011       4       29      2011    4       658     522767  4816370 247     40
12:00:48        2/20/2014       2       20      2014    12      916     520521  4816364 252     40
20:00:54        4/6/2012        4       6       2012    20      657     520894  4816366 251     40
12:00:49        1/17/2012       1       17      2012    12      665     520496  4816365 252     40
0:00:50 2/23/2011       2       23      2011    0       801     520400  4816365 253     40
2:00:54 4/11/2009       4       11      2009    2       643     522279  4816371 248     40
10:00:50        4/24/2008       4       24      2008    10      636     522731  4816373 247     40
18:00:54        3/28/2008       3       28      2008    18      637     520415  4816366 252     40
18:00:38        1/8/2011        1       8       2011    18      655     520041  4816365 253     40



18:00:24        2/25/2011       2       25      2011    18      654     520393  4816366 253     40
18:00:45        2/22/2011       2       22      2011    18      657     520496  4816367 252     40
22:01:23        3/28/2008       3       28      2008    22      637     520416  4816367 252     40
0:00:38 3/29/2008       3       29      2008    0       637     520414  4816367 252     40
2:00:50 2/28/2011       2       28      2011    2       655     520576  4816368 252     40
18:00:16        2/18/2011       2       18      2011    18      650     521522  4816371 250     40
8:00:39 4/24/2008       4       24      2008    8       636     522734  4816376 247     40
18:00:49        3/26/2011       3       26      2011    18      664     521506  4816372 250     40
0:00:47 3/13/2009       3       13      2009    0       634     520407  4816369 253     40
2:00:23 2/23/2011       2       23      2011    2       657     520500  4816370 252     40
18:00:56        11/23/2010      11      23      2010    18      639     522732  4816377 247     40
22:00:54        2/20/2011       2       20      2011    22      654     520466  4816370 252     40
22:00:45        2/11/2011       2       11      2011    22      654     520478  4816371 252     40
8:00:14 3/22/2010       3       22      2010    8       801     520914  4816372 251     40
14:00:56        12/12/2010      12      12      2010    14      655     519725  4816369 254     40
0:00:54 2/21/2011       2       21      2011    0       654     520469  4816372 252     40
8:00:53 1/17/2010       1       17      2010    8       638     519887  4816371 254     40
20:00:40        1/20/2013       1       20      2013    20      658     519801  4816371 254     40
4:00:47 2/28/2011       2       28      2011    4       655     520575  4816374 252     40
16:00:48        2/25/2011       2       25      2011    16      654     520576  4816374 252     40
18:00:55        4/20/2012       4       20      2012    18      674     522245  4816379 248     40
18:00:46        1/1/2011        1       1       2011    18      641     520043  4816372 253     40
0:00:53 4/24/2014       4       24      2014    0       908     522687  4816381 247     40
0:00:56 3/29/2010       3       29      2010    0       646     521505  4816377 250     40
4:00:24 1/12/2010       1       12      2010    4       647     519673  4816372 254     40
8:00:53 12/29/2013      12      29      2013    8       914     519530  4816372 255     40
4:00:43 4/11/2009       4       11      2009    4       643     522282  4816380 248     40
2:00:54 2/13/2011       2       13      2011    2       654     520481  4816374 252     40
18:00:47        2/10/2011       2       10      2011    18      650     520623  4816375 252     40
6:00:41 4/11/2009       4       11      2009    6       643     522282  4816381 248     40
22:00:41        11/23/2010      11      23      2010    22      639     522735  4816383 247     40
4:00:44 12/29/2013      12      29      2013    4       914     519526  4816373 255     40
2:00:56 1/19/2010       1       19      2010    2       646     520251  4816375 253     40
0:02:55 3/4/2014        3       4       2014    0       916     522699  4816383 247     40
4:00:42 1/12/2014       1       12      2014    4       914     520314  4816375 253 40
16:00:26 2/10/2011 2 10 2011 16 650 520625 4816377 252 40
6:00:41 12/29/2013 12 29 2013 6 914 519530 4816373 255 40
22:00:55 2/11/2011 2 11 2011 22 650 520394 4816376 253 40
2:00:50 1/12/2014 1 12 2014 2 914 520313 4816376 253 40
4:00:31 1/8/2013 1 8 2013 4 658 520259 4816376 253 40
18:00:52 3/2/2012 3 2 2012 18 658 520779 4816377 252 40
16:00:54 4/7/2012 4 7 2012 16 658 522952 4816385 246 40
22:00:54 3/21/2008 3 21 2008 22 636 520400 4816377 253 40
18:01:45 1/13/2010 1 13 2010 18 641 520208 4816376 253 40
18:00:47 2/20/2011 2 20 2011 18 654 520465 4816377 252 40
22:00:35 3/12/2009 3 12 2009 22 634 520409 4816377 252 40
18:00:47 3/12/2009 3 12 2009 18 634 520407 4816377 253 40
18:00:54 2/11/2011 2 11 2011 18 654 520480 4816377 252 40
0:00:47 2/12/2011 2 12 2011 0 650 520389 4816378 253 40
2:00:31 4/11/2009 4 11 2009 2 646 522440 4816384 247 40
14:00:48 1/4/2011 1 4 2011 14 654 520031 4816377 253 40
18:00:35 2/8/2011 2 8 2011 18 647 520616 4816379 252 40
6:00:54 1/16/2010 1 16 2010 6 646 519909 4816377 254 40
22:00:43 2/12/2011 2 12 2011 22 654 520491 4816379 252 40



8:00:41 1/17/2010 1 17 2010 8 641 519617 4816377 254 40
10:00:42 3/30/2010 3 30 2010 10 801 522766 4816387 247 40
2:01:40 4/13/2010 4 13 2010 2 646 522279 4816386 248 40
22:00:53 4/24/2014 4 24 2014 22 913 522693 4816387 247 40
22:01:13 1/13/2010 1 13 2010 22 641 520309 4816380 253 40
22:00:32 2/10/2011 2 10 2011 22 650 520648 4816381 252 40
4:00:55 2/23/2011 2 23 2011 4 657 520490 4816381 252 40
22:01:09 1/1/2011 1 1 2011 22 641 520042 4816380 253 40
18:00:53 2/11/2011 2 11 2011 18 650 520394 4816381 253 40
0:00:56 2/13/2011 2 13 2011 0 654 520483 4816382 252 40
18:00:47 3/21/2008 3 21 2008 18 636 520401 4816382 253 40
18:00:48 3/20/2008 3 20 2008 18 634 520252 4816381 253 40
18:00:50 1/16/2010 1 16 2010 18 638 519860 4816380 254 40
0:00:50 1/8/2014 1 8 2014 0 914 519503 4816379 255 40
22:00:23 1/20/2013 1 20 2013 22 658 519802 4816380 254 40
14:02:12 4/21/2013 4 21 2013 14 677 522688 4816390 247 40
22:00:39 1/16/2010 1 16 2010 22 638 519841 4816381 254 40
0:00:41 1/14/2010 1 14 2010 0 641 520207 4816383 253 40
22:00:23 4/8/2010 4 8 2010 22 653 522685 4816391 247 40
6:00:29 2/23/2011 2 23 2011 6 646 520487 4816384 252 40
18:00:53 2/12/2011 2 12 2011 18 654 520489 4816384 252 40
6:00:44 3/7/2012 3 7 2012 6 658 521138 4816386 251 40
18:00:48 1/4/2011 1 4 2011 18 650 520192 4816384 253 40
18:01:04 1/21/2011 1 21 2011 18 647 521131 4816387 251 40
6:00:41 2/23/2011 2 23 2011 6 657 520492 4816385 252 40
0:00:15 3/22/2008 3 22 2008 0 636 520394 4816385 253 40
22:00:50 11/23/2010 11 23 2010 22 801 522725 4816392 247 40
18:01:37 1/18/2010 1 18 2010 18 647 519506 4816382 255 40
18:00:04 1/13/2010 1 13 2010 18 641 520227 4816384 253 40
6:00:53 1/17/2010 1 17 2010 6 638 519845 4816383 254 40
2:01:26 2/8/2012 2 8 2012 2 641 520387 4816385 253 40
0:01:50 4/13/2010 4 13 2010 0 646 522274 4816391 248 40
2:00:44 1/14/2010 1 14 2010 2 641 520213 4816385 253 40
18:00:53 2/25/2011 2 25 2011 18 655 520222 4816385 253 40
0:00:35 4/8/2012 4 8 2012 0 658 522608 4816393 247 40
2:01:17 2/13/2012 2 13 2012 2 641 519803 4816384 254 40
10:01:10 3/30/2012 3 30 2012 10 641 522625 4816393 247 40
4:00:55 1/17/2010 1 17 2010 4 638 519849 4816385 254 40
18:00:54 2/10/2011 2 10 2011 18 650 520642 4816387 252 40
18:00:54 3/25/2011 3 25 2011 18 667 520847 4816388 251 40
8:00:47 1/30/2013 1 30 2013 8 677 519809 4816385 254 40
18:00:31 2/13/2011 2 13 2011 18 641 520641 4816387 252 40
0:00:53 2/11/2011 2 11 2011 0 650 520648 4816388 252 40
8:00:49 1/11/2010 1 11 2010 8 647 519768 4816385 254 40
0:00:53 1/12/2010 1 12 2010 0 647 519670 4816385 254 40
2:01:18 1/28/2011 1 28 2011 2 647 520669 4816389 252 40
8:00:53 1/16/2010 1 16 2010 8 647 519511 4816386 255 40
2:00:54 12/31/2012 12 31 2012 2 657 519524 4816386 255 40
22:00:48 2/22/2011 2 22 2011 22 801 520411 4816389 252 40
18:00:54 1/21/2011 1 21 2011 18 639 521115 4816392 251 40
0:00:54 1/17/2010 1 17 2010 0 638 519829 4816388 254 40
18:00:48 11/23/2010 11 23 2010 18 801 522727 4816397 247 40
22:00:47 4/8/2010 4 8 2010 22 646 522629 4816397 247 40
8:00:52 4/7/2012 4 7 2012 8 665 520855 4816392 251 40



22:00:54 1/18/2010 1 18 2010 22 647 519509 4816388 255 40
8:00:49 2/22/2011 2 22 2011 8 657 520561 4816392 252 40
18:00:42 12/31/2013 12 31 2013 18 679 520567 4816392 252 40
18:00:48 11/23/2010 11 23 2010 18 641 522719 4816399 247 40
4:00:53 4/13/2010 4 13 2010 4 646 522321 4816398 248 40
6:00:39 1/3/2014 1 3 2014 6 914 519828 4816391 254 40
20:00:21 2/21/2014 2 21 2014 20 917 520465 4816394 252 40
4:00:49 2/28/2011 2 28 2011 4 639 520505 4816394 252 40
2:00:41 2/28/2011 2 28 2011 2 639 520499 4816395 252 40
12:00:54 4/29/2011 4 29 2011 12 658 523038 4816403 246 40
22:00:53 11/23/2010 11 23 2010 22 641 522720 4816402 247 40
18:00:30 4/20/2011 4 20 2011 18 657 521537 4816399 250 40
18:00:52 2/22/2011 2 22 2011 18 801 520412 4816395 252 40
18:01:44 3/29/2010 3 29 2010 18 641 522532 4816402 247 40
1:32:56 1/21/2014 1 21 2014 1 657 519511 4816393 255 40
22:00:53 2/27/2011 2 27 2011 22 653 520406 4816396 253 40
0:00:54 3/13/2012 3 13 2012 0 663 522381 4816402 248 40
8:00:53 1/16/2010 1 16 2010 8 646 519935 4816395 254 40
14:00:49 3/30/2012 3 30 2012 14 679 522901 4816405 246 40
22:00:54 2/21/2014 2 21 2014 22 917 520465 4816398 252 40
12:00:54 3/30/2012 3 30 2012 12 679 522899 4816406 246 40
10:01:15 3/29/2010 3 29 2010 10 639 522936 4816406 246 40
16:01:17 2/21/2011 2 21 2011 16 650 521260 4816401 250 40
14:00:54 3/30/2012 3 30 2012 14 677 522882 4816407 246 40
2:00:50 2/23/2011 2 23 2011 2 801 520436 4816400 252 40
18:00:54 3/29/2010 3 29 2010 18 643 522300 4816406 248 40
18:00:54 2/11/2011 2 11 2011 18 641 520318 4816400 253 40
2:00:54 2/12/2011 2 12 2011 2 641 520397 4816400 253 40
0:00:54 1/28/2011 1 28 2011 0 647 520669 4816401 252 40
8:00:56 4/19/2011 4 19 2011 8 663 522736 4816408 247 40
6:00:54 1/30/2013 1 30 2013 6 677 519790 4816399 254 40
6:00:54 1/16/2010 1 16 2010 6 647 519518 4816398 255 40
22:00:50 4/20/2011 4 20 2011 22 657 521577 4816405 250 40
4:00:43 1/16/2010 1 16 2010 4 647 519515 4816399 255 40
8:00:41 1/18/2013 1 18 2013 8 658 519571 4816400 255 40
22:00:43 3/7/2012 3 7 2012 22 658 521209 4816405 250 40
6:00:43 1/18/2013 1 18 2013 6 658 519573 4816400 255 40
20:00:53 3/7/2012 3 7 2012 20 658 521152 4816406 251 40
12:00:48 1/2/2011 1 2 2011 12 641 520100 4816403 253 40
22:00:47 1/27/2011 1 27 2011 22 647 520664 4816404 252 40
0:00:57 1/5/2014 1 5 2014 0 914 519667 4816402 254 40
12:01:18 3/30/2012 3 30 2012 12 677 522891 4816412 246 40
0:00:53 1/30/2011 1 30 2011 0 647 520684 4816405 252 40
22:00:54 12/29/2013 12 29 2013 22 908 520447 4816404 252 40
8:00:44 1/21/2013 1 21 2013 8 658 519674 4816402 254 40
8:00:54 2/24/2013 2 24 2013 8 671 520865 4816406 251 40
22:00:54 1/18/2010 1 18 2010 22 641 519518 4816402 255 40
14:00:32 1/2/2011 1 2 2011 14 641 520108 4816404 253 40
2:01:18 3/16/2011 3 16 2011 2 654 521500 4816409 250 40
22:00:54 1/22/2011 1 22 2011 22 647 521133 4816408 251 40
12:00:55 12/3/2009 12 3 2009 12 638 520306 4816406 253 40
2:00:53 1/30/2011 1 30 2011 2 647 520693 4816407 252 40
10:00:56 1/16/2013 1 16 2013 10 657 519788 4816404 254 40
18:00:48 2/22/2011 2 22 2011 18 657 520314 4816406 253 40



2:00:56 1/16/2010 1 16 2010 2 647 519515 4816405 255 40
18:00:51 1/27/2011 1 27 2011 18 647 520669 4816409 252 40
10:00:26 5/4/2008 5 4 2008 10 634 521723 4816412 249 40
18:00:53 2/27/2011 2 27 2011 18 638 520370 4816408 253 40
16:00:20 1/22/2009 1 22 2009 16 635 520660 4816409 252 40
10:01:37 11/21/2011 11 21 2011 10 665 519970 4816407 254 40
0:00:35 1/16/2010 1 16 2010 0 647 519504 4816407 255 40
8:00:55 2/22/2011 2 22 2011 8 801 520867 4816411 251 40
4:00:42 1/18/2013 1 18 2013 4 658 519558 4816408 255 40
2:00:40 1/5/2014 1 5 2014 2 914 519610 4816409 254 40
20:00:42 3/3/2012 3 3 2012 20 658 520632 4816412 252 40
18:00:52 3/27/2010 3 27 2010 18 657 521329 4816414 250 40
18:00:51 1/29/2011 1 29 2011 18 647 520686 4816412 252 40
0:00:50 2/22/2014 2 22 2014 0 917 520534 4816412 252 40
16:01:18 12/12/2010 12 12 2010 16 642 521107 4816414 251 40
22:00:56 2/3/2011 2 3 2011 22 647 520672 4816413 252 40
18:00:52 2/27/2011 2 27 2011 18 653 520340 4816412 253 40
10:00:48 5/5/2008 5 5 2008 10 634 521758 4816417 249 40
0:00:24 2/4/2011 2 4 2011 0 647 520671 4816413 252 40
4:00:55 4/24/2014 4 24 2014 4 913 522834 4816421 246 40
22:00:54 1/29/2011 1 29 2011 22 647 520679 4816414 252 40
0:00:42 2/21/2011 2 21 2011 0 646 520505 4816414 252 40
18:00:48 2/21/2011 2 21 2011 18 655 520398 4816414 253 40
22:00:53 2/11/2011 2 11 2011 22 641 520345 4816413 253 40
2:00:56 2/6/2012 2 6 2012 2 641 520350 4816413 253 40
2:00:44 3/13/2012 3 13 2012 2 658 521208 4816416 251 40
14:00:44 2/20/2014 2 20 2014 14 914 520484 4816414 252 40
18:00:54 2/12/2011 2 12 2011 18 654 520526 4816414 252 40
12:00:54 2/20/2014 2 20 2014 12 679 520493 4816414 252 40
22:00:41 2/20/2011 2 20 2011 22 646 520505 4816415 252 40
18:00:33 1/2/2011 1 2 2011 18 641 519964 4816413 254 40
2:00:54 3/5/2012 3 5 2012 2 665 520500 4816415 252 40
18:00:54 2/25/2011 2 25 2011 18 655 520478 4816415 252 40
18:00:54 12/29/2010 12 29 2010 18 639 522795 4816423 247 40
8:00:53 4/21/2013 4 21 2013 8 677 522451 4816422 247 40
18:00:42 1/4/2011 1 4 2011 18 650 520221 4816415 253 40
18:00:53 2/11/2011 2 11 2011 18 641 520320 4816417 253 40
18:01:11 2/4/2011 2 4 2011 18 647 520678 4816418 252 40
20:00:48 2/6/2012 2 6 2012 20 658 520369 4816418 253 40
22:00:23 4/1/2008 4 1 2008 22 631 520688 4816419 252 40
0:00:53 4/2/2008 4 2 2008 0 631 520691 4816419 252 40
2:00:56 1/30/2013 1 30 2013 2 677 519924 4816417 254 40
8:00:53 4/2/2012 4 2 2012 8 665 521006 4816420 251 40
4:00:48 3/13/2012 3 13 2012 4 658 521208 4816421 251 40
0:00:26 1/5/2011 1 5 2011 0 650 520216 4816418 253 40
18:00:40 2/20/2011 2 20 2011 18 646 520532 4816419 252 40
0:00:48 2/21/2011 2 21 2011 0 638 520509 4816419 252 40
22:00:55 3/25/2011 3 25 2011 22 664 521162 4816421 251 40
22:00:42 3/3/2012 3 3 2012 22 658 520607 4816419 252 40
20:00:53 12/31/2013 12 31 2013 20 907 520539 4816419 252 40
22:00:42 2/3/2011 2 3 2011 22 646 520679 4816420 252 40
2:00:53 2/28/2011 2 28 2011 2 653 520490 4816419 252 40
18:00:42 2/3/2011 2 3 2011 18 647 520674 4816420 252 40
18:00:29 12/31/2013 12 31 2013 18 907 520581 4816420 252 40



2:01:25 3/4/2014 3 4 2014 2 908 520967 4816421 251 40
6:00:48 3/24/2014 3 24 2014 6 909 522616 4816427 247 40
4:00:56 3/24/2014 3 24 2014 4 909 522620 4816427 247 40
6:00:54 1/17/2010 1 17 2010 6 641 519573 4816417 255 40
2:00:56 2/21/2011 2 21 2011 2 646 520501 4816421 252 40
18:00:56 1/27/2011 1 27 2011 18 655 520677 4816422 252 40
0:01:48 2/12/2011 2 12 2011 0 641 520376 4816421 253 40
10:00:54 4/12/2012 4 12 2012 10 672 521602 4816425 250 40
18:00:48 2/8/2011 2 8 2011 18 646 520655 4816422 252 40
8:00:54 3/16/2009 3 16 2009 8 639 520596 4816422 252 40
2:00:21 1/5/2011 1 5 2011 2 650 520243 4816421 253 40
4:00:57 2/28/2011 2 28 2011 4 653 520489 4816422 252 40
6:00:53 2/23/2011 2 23 2011 6 801 520490 4816422 252 40
22:00:24 2/20/2011 2 20 2011 22 638 520504 4816422 252 40
18:00:53 1/31/2011 1 31 2011 18 655 520677 4816423 252 40
18:00:56 2/20/2011 2 20 2011 18 646 520503 4816423 252 40
0:00:26 2/7/2012 2 7 2012 0 658 520347 4816422 253 40
0:00:48 2/4/2011 2 4 2011 0 646 520684 4816423 252 40
4:00:48 2/23/2011 2 23 2011 4 801 520491 4816423 252 40
0:00:56 2/21/2011 2 21 2011 0 650 520649 4816424 252 40
2:01:12 2/10/2014 2 10 2014 2 914 520652 4816424 252 40
22:00:42 3/27/2009 3 27 2009 22 640 521208 4816426 251 40
4:00:57 3/29/2014 3 29 2014 4 916 522628 4816430 247 40
18:00:53 3/27/2009 3 27 2009 18 639 521443 4816427 250 40
4:00:25 3/20/2008 3 20 2008 4 634 520871 4816425 251 40
18:24:12 5/7/2013 5 7 2013 18 657 521477 4816427 250 40
6:00:41 3/8/2012 3 8 2012 6 658 521167 4816426 251 40
4:00:43 3/8/2012 3 8 2012 4 658 521166 4816426 251 40
6:52:56 2/7/2014 2 7 2014 6 657 520211 4816424 253 40
2:00:42 3/8/2012 3 8 2012 2 658 521215 4816427 250 40
18:00:42 4/13/2010 4 13 2010 18 653 521480 4816428 250 40
22:00:54 3/28/2011 3 28 2011 22 655 520672 4816426 252 40
22:00:54 12/24/2012 12 24 2012 22 674 520639 4816425 252 40
0:00:34 3/8/2012 3 8 2012 0 658 521246 4816428 250 40
22:00:34 2/4/2011 2 4 2011 22 647 520676 4816426 252 40
18:00:56 2/20/2011 2 20 2011 18 638 520504 4816425 252 40
22:00:56 2/25/2011 2 25 2011 22 655 520477 4816425 252 40
8:00:42 3/7/2012 3 7 2012 8 658 521047 4816427 251 40
16:00:41 2/21/2011 2 21 2011 16 655 520343 4816425 253 40
10:00:47 1/22/2009 1 22 2009 10 635 520694 4816427 252 40
22:00:48 2/20/2011 2 20 2011 22 650 520649 4816427 252 40
18:00:42 5/4/2008 5 4 2008 18 634 521853 4816431 249 40
22:00:25 3/4/2012 3 4 2012 22 665 520514 4816427 252 40
6:00:55 1/27/2011 1 27 2011 6 647 520680 4816428 252 40
4:00:33 2/21/2011 2 21 2011 4 646 520511 4816427 252 40
22:00:25 1/4/2011 1 4 2011 22 650 520218 4816426 253 40
8:00:49 3/30/2010 3 30 2010 8 801 522773 4816435 247 40
22:00:26 2/6/2012 2 6 2012 22 658 520356 4816427 253 40
4:00:56 2/28/2011 2 28 2011 4 638 520560 4816428 252 40
2:00:56 3/26/2011 3 26 2011 2 664 521203 4816430 251 40
2:02:11 1/17/2010 1 17 2010 2 641 519568 4816425 255 40
20:00:53 3/1/2012 3 1 2012 20 666 520705 4816429 252 40
16:00:56 2/20/2011 2 20 2011 16 638 520632 4816429 252 40
2:00:13 1/17/2010 1 17 2010 2 638 519852 4816427 254 40



0:00:54 3/29/2011 3 29 2011 0 655 520671 4816429 252 40
0:00:49 2/23/2011 2 23 2011 0 650 520326 4816428 253 40
18:00:53 1/27/2011 1 27 2011 18 654 520699 4816430 252 40
0:00:55 1/28/2011 1 28 2011 0 654 520706 4816430 252 40
2:00:47 1/21/2013 1 21 2013 2 658 519730 4816427 254 40
22:00:41 1/27/2011 1 27 2011 22 654 520700 4816430 252 40
2:00:42 2/28/2011 2 28 2011 2 638 520545 4816429 252 40
16:00:47 2/20/2011 2 20 2011 16 646 520521 4816430 252 40
2:01:26 3/30/2010 3 30 2010 2 647 521639 4816433 249 40
10:00:22 4/5/2013 4 5 2013 10 658 522592 4816436 247 40
20:00:49 3/4/2012 3 4 2012 20 665 520510 4816430 252 40
8:00:55 3/1/2012 3 1 2012 8 665 520915 4816431 251 40
22:01:12 3/28/2010 3 28 2010 22 646 521595 4816433 250 40
2:01:23 2/9/2012 2 9 2012 2 641 520472 4816430 252 40
4:01:15 3/26/2010 3 26 2010 4 657 521047 4816432 251 40
0:00:41 3/26/2011 3 26 2011 0 664 521198 4816433 251 40
18:00:54 2/3/2011 2 3 2011 18 646 520681 4816432 252 40
2:00:55 2/11/2011 2 11 2011 2 655 520535 4816431 252 40
0:00:35 2/16/2011 2 16 2011 0 641 521521 4816435 250 40
0:00:46 3/5/2012 3 5 2012 0 665 520509 4816432 252 40
8:00:55 1/6/2011 1 6 2011 8 641 519523 4816429 255 40
4:00:48 1/21/2013 1 21 2013 4 658 519739 4816430 254 40
0:00:43 1/21/2013 1 21 2013 0 658 519736 4816430 254 40
2:00:27 1/23/2011 1 23 2011 2 647 521175 4816434 251 40
2:00:50 2/4/2011 2 4 2011 2 646 520693 4816433 252 40
18:00:44 2/20/2011 2 20 2011 18 650 520645 4816433 252 40
6:00:55 1/23/2011 1 23 2011 6 647 521144 4816435 251 40
2:00:41 3/30/2010 3 30 2010 2 656 521616 4816436 249 40
22:00:55 1/16/2010 1 16 2010 22 641 519569 4816430 255 40
22:00:54 1/4/2014 1 4 2014 22 914 519771 4816431 254 40
4:00:55 3/30/2010 3 30 2010 4 656 521631 4816437 249 40
18:00:48 3/27/2013 3 27 2013 18 679 521521 4816437 250 40
2:00:49 3/28/2013 3 28 2013 2 679 522392 4816440 248 40
18:00:47 2/11/2011 2 11 2011 18 654 520474 4816434 252 40
18:00:47 1/11/2010 1 11 2010 18 647 519674 4816431 254 40
18:01:07 2/20/2011 2 20 2011 18 638 520617 4816434 252 40
14:00:53 12/12/2010 12 12 2010 14 653 519694 4816432 254 40
6:00:16 1/5/2011 1 5 2011 6 650 520281 4816434 253 40
10:00:15 4/29/2011 4 29 2011 10 658 523006 4816443 246 40
12:00:41 1/31/2014 1 31 2014 12 914 520544 4816435 252 40
4:00:51 1/5/2011 1 5 2011 4 650 520279 4816434 253 40
6:00:23 1/21/2013 1 21 2013 6 658 519733 4816433 254 40
18:00:42 2/9/2011 2 9 2011 18 655 520548 4816435 252 40
18:00:53 1/22/2011 1 22 2011 18 647 521171 4816437 251 40
2:00:44 1/27/2014 1 27 2014 2 658 519745 4816433 254 40
4:00:43 1/23/2011 1 23 2011 4 647 521162 4816438 251 40
8:00:46 1/3/2014 1 3 2014 8 914 519764 4816434 254 40
0:00:45 3/22/2008 3 22 2008 0 631 520676 4816437 252 40
18:00:25 2/20/2011 2 20 2011 18 654 520412 4816436 252 40
18:00:56 2/10/2011 2 10 2011 18 654 520534 4816437 252 40
18:00:50 4/6/2008 4 6 2008 18 636 522586 4816444 247 40
2:00:53 3/27/2010 3 27 2010 2 653 522479 4816444 247 40
18:00:53 4/22/2008 4 22 2008 18 634 522812 4816446 246 40
16:01:00 2/10/2011 2 10 2011 16 654 520535 4816439 252 40



22:00:56 1/11/2010 1 11 2010 22 647 519668 4816436 254 40
22:00:41 1/20/2009 1 20 2009 22 635 520303 4816439 253 40
8:01:18 1/5/2011 1 5 2011 8 650 520302 4816440 253 40
22:01:47 3/28/2008 3 28 2008 22 632 520634 4816441 252 40
18:00:53 3/20/2008 3 20 2008 18 634 520680 4816441 252 40
0:00:36 3/21/2008 3 21 2008 0 634 520347 4816441 253 40
2:00:48 2/4/2011 2 4 2011 2 647 520712 4816443 252 40
18:00:53 1/16/2013 1 16 2013 18 657 519740 4816440 254 40
4:00:39 1/14/2010 1 14 2010 4 641 520352 4816442 253 40
22:00:53 3/20/2008 3 20 2008 22 634 520342 4816443 253 40
16:00:49 2/25/2011 2 25 2011 16 639 520708 4816444 252 40
0:00:42 3/27/2010 3 27 2010 0 653 522665 4816450 247 40
18:00:42 2/27/2011 2 27 2011 18 650 520717 4816445 252 40
16:00:54 2/10/2011 2 10 2011 16 655 520548 4816444 252 40
0:00:49 4/9/2010 4 9 2010 0 652 521601 4816447 250 40
18:00:44 5/3/2008 5 3 2008 18 634 521628 4816448 249 40
20:00:55 1/4/2014 1 4 2014 20 914 519775 4816443 254 40
20:00:54 3/2/2012 3 2 2012 20 665 520433 4816445 252 40
6:00:53 3/26/2010 3 26 2010 6 657 521052 4816447 251 40
8:00:54 4/19/2011 4 19 2011 8 664 522739 4816452 247 40
2:00:55 2/23/2014 2 23 2014 2 917 520553 4816445 252 40
4:00:44 1/21/2009 1 21 2009 4 635 520300 4816445 253 40
22:01:44 3/21/2008 3 21 2008 22 631 520656 4816446 252 40
4:00:54 4/26/2014 4 26 2014 4 917 521175 4816448 251 40
0:00:54 3/29/2008 3 29 2008 0 632 520617 4816446 252 40
18:00:56 2/21/2014 2 21 2014 18 917 520520 4816446 252 40
0:00:56 3/2/2012 3 2 2012 0 666 520665 4816447 252 40
18:00:53 3/25/2011 3 25 2011 18 664 521143 4816448 251 40
2:00:12 1/21/2009 1 21 2009 2 635 520259 4816446 253 40
6:01:11 4/12/2010 4 12 2010 6 646 522179 4816452 248 40
14:00:42 1/31/2014 1 31 2014 14 914 520545 4816447 252 40
0:00:56 3/29/2008 3 29 2008 0 636 520669 4816447 252 40
18:00:44 1/20/2009 1 20 2009 18 635 520303 4816446 253 40
4:00:47 2/23/2014 2 23 2014 4 917 520549 4816447 252 40
22:00:53 3/1/2012 3 1 2012 22 666 520667 4816448 252 40
8:00:53 4/24/2014 4 24 2014 8 913 523005 4816455 246 40
0:00:55 2/10/2014 2 10 2014 0 914 520653 4816448 252 40
20:00:47 12/31/2013 12 31 2013 20 914 520568 4816448 252 40
14:00:50 2/20/2011 2 20 2011 14 646 520577 4816448 252 40
4:00:53 2/10/2014 2 10 2014 4 914 520651 4816448 252 40
22:00:51 3/21/2010 3 21 2010 22 647 521538 4816451 250 40
12:00:53 12/29/2013 12 29 2013 12 914 519784 4816446 254 40
6:00:31 1/21/2009 1 21 2009 6 635 520303 4816448 253 40
2:01:50 1/6/2012 1 6 2012 2 641 520642 4816449 252 40
22:00:42 3/17/2013 3 17 2013 22 679 522331 4816455 248 40
0:00:51 1/19/2010 1 19 2010 0 641 519529 4816446 255 40
6:00:55 2/23/2014 2 23 2014 6 917 520559 4816449 252 40
22:00:27 3/28/2008 3 28 2008 22 636 520667 4816450 252 40
8:00:50 1/14/2010 1 14 2010 8 641 520349 4816449 253 40
4:00:42 3/26/2011 3 26 2011 4 658 521373 4816453 250 40
18:01:40 1/18/2010 1 18 2010 18 641 519526 4816448 255 40
14:00:23 1/4/2011 1 4 2011 14 655 520285 4816451 253 40
10:02:11 1/31/2014 1 31 2014 10 914 520548 4816451 252 40
18:00:51 2/16/2011 2 16 2011 18 641 521431 4816454 250 40



18:01:04 1/20/2010 1 20 2010 18 647 519635 4816449 254 40
4:01:12 3/30/2010 3 30 2010 4 647 521625 4816456 249 40
8:00:54 3/28/2010 3 28 2010 8 653 522947 4816460 246 40
8:00:41 1/5/2014 1 5 2014 8 914 519516 4816450 255 40
16:00:50 4/10/2009 4 10 2009 16 641 521154 4816455 251 40
18:00:54 2/10/2011 2 10 2011 18 655 520531 4816454 252 40
22:00:49 2/10/2011 2 10 2011 22 655 520541 4816454 252 40
6:00:55 1/5/2014 1 5 2014 6 914 519521 4816451 255 40
6:00:54 3/16/2011 3 16 2011 6 654 521587 4816458 250 40
0:00:55 3/3/2012 3 3 2012 0 665 520420 4816454 252 40
6:00:47 3/3/2012 3 3 2012 6 665 520424 4816455 252 40
10:00:54 12/29/2013 12 29 2013 10 914 519784 4816454 254 40
0:00:33 2/11/2011 2 11 2011 0 655 520544 4816456 252 40
4:00:55 3/3/2012 3 3 2012 4 665 520417 4816456 252 40
16:00:54 11/17/2010 11 17 2010 16 650 521566 4816460 250 40
18:01:08 1/25/2011 1 25 2011 18 647 520927 4816458 251 40
4:01:21 1/5/2014 1 5 2014 4 914 519522 4816454 255 40
0:00:52 4/14/2011 4 14 2011 0 654 522730 4816464 247 40
2:00:27 3/4/2012 3 4 2012 2 658 520490 4816457 252 40
6:01:18 3/7/2014 3 7 2014 6 679 520474 4816457 252 40
22:00:53 1/20/2010 1 20 2010 22 647 519634 4816455 254 40
18:00:41 2/10/2011 2 10 2011 18 655 520540 4816457 252 40
22:00:54 2/10/2011 2 10 2011 22 654 520527 4816458 252 40
4:00:53 3/16/2011 3 16 2011 4 654 521583 4816461 250 40
2:00:54 3/3/2012 3 3 2012 2 665 520415 4816458 252 40
4:00:56 4/21/2011 4 21 2011 4 657 521632 4816461 249 40
20:00:54 12/31/2013 12 31 2013 20 671 520566 4816458 252 40
18:01:13 4/28/2010 4 28 2010 18 640 522546 4816465 247 40
0:00:47 2/11/2011 2 11 2011 0 654 520533 4816458 252 40
22:00:41 3/21/2010 3 21 2010 22 657 521567 4816462 250 40
18:00:24 1/9/2009 1 9 2009 18 637 520698 4816459 252 40
4:00:38 3/29/2014 3 29 2014 4 908 522889 4816467 246 40
18:00:47 1/24/2011 1 24 2011 18 647 520707 4816460 252 40
18:01:23 12/9/2010 12 9 2010 18 655 522917 4816467 246 40
0:00:42 3/4/2012 3 4 2012 0 658 520487 4816460 252 40
8:00:56 1/21/2009 1 21 2009 8 635 520290 4816460 253 40
16:00:53 2/9/2011 2 9 2011 16 655 520720 4816461 252 40
22:00:18 1/24/2011 1 24 2011 22 647 520712 4816462 252 40
22:00:48 4/7/2010 4 7 2010 22 639 522553 4816468 247 40
6:01:23 4/26/2014 4 26 2014 6 917 521170 4816464 251 40
4:01:11 3/7/2014 3 7 2014 4 679 520479 4816462 252 40
2:00:54 2/21/2011 2 21 2011 2 638 520506 4816462 252 40
0:00:53 1/21/2009 1 21 2009 0 635 520291 4816462 253 40
8:00:55 3/28/2009 3 28 2009 8 637 521461 4816466 250 40
18:00:27 2/10/2011 2 10 2011 18 654 520529 4816464 252 40
10:01:17 1/30/2013 1 30 2013 10 677 520018 4816462 253 40
4:00:53 3/31/2011 3 31 2011 4 655 520703 4816465 252 40
18:01:12 1/15/2010 1 15 2010 18 647 519580 4816462 255 40
18:00:50 1/22/2009 1 22 2009 18 635 520699 4816465 252 40
10:00:50 1/4/2014 1 4 2014 10 658 519762 4816463 254 40
22:00:31 3/2/2012 3 2 2012 22 665 520428 4816465 252 40
12:00:48 2/20/2014 2 20 2014 12 909 520567 4816466 252 40
2:00:54 3/31/2011 3 31 2011 2 655 520706 4816467 252 40
2:00:53 3/23/2010 3 23 2010 2 657 521180 4816468 251 40



2:00:55 2/11/2011 2 11 2011 2 654 520552 4816466 252 40
4:00:53 3/29/2011 3 29 2011 4 801 520870 4816468 251 40
18:00:54 3/21/2008 3 21 2008 18 631 520662 4816467 252 40
0:00:54 3/28/2010 3 28 2010 0 653 522458 4816474 247 40
12:01:11 1/30/2013 1 30 2013 12 677 520010 4816466 253 40
18:00:48 2/11/2011 2 11 2011 18 657 520560 4816468 252 40
18:00:53 4/5/2008 4 5 2008 18 631 522360 4816474 248 40
6:00:55 3/29/2014 3 29 2014 6 908 522911 4816476 246 40
2:01:24 3/29/2010 3 29 2010 2 639 522719 4816476 247 40
2:00:44 2/12/2011 2 12 2011 2 657 520531 4816469 252 40
2:00:41 3/23/2010 3 23 2010 2 639 521569 4816473 250 40
16:00:53 1/2/2011 1 2 2011 16 641 520154 4816469 253 40
22:00:53 3/21/2010 3 21 2010 22 639 521226 4816472 250 40
6:00:54 4/21/2011 4 21 2011 6 657 521621 4816474 249 40
6:49:53 2/6/2014 2 6 2014 6 657 520651 4816471 252 40
18:00:57 2/12/2011 2 12 2011 18 638 520527 4816471 252 40
0:00:21 2/12/2011 2 12 2011 0 657 520533 4816472 252 40
10:00:54 2/2/2014 2 2 2014 10 914 520556 4816472 252 40
2:00:43 3/21/2012 3 21 2012 2 658 520610 4816473 252 40
22:00:43 2/11/2011 2 11 2011 22 657 520532 4816473 252 40
2:00:50 1/23/2014 1 23 2014 2 658 519751 4816470 254 40
18:00:21 1/20/2009 1 20 2009 18 635 520318 4816472 253 40
22:00:13 2/9/2011 2 9 2011 22 655 520405 4816473 253 40
0:03:07 2/23/2011 2 23 2011 0 638 520409 4816473 252 40
0:52:18 2/7/2014 2 7 2014 0 657 520259 4816473 253 40
8:00:47 4/25/2012 4 25 2012 8 657 521136 4816476 251 40
0:00:54 2/28/2011 2 28 2011 0 639 520437 4816474 252 40
12:00:37 2/2/2014 2 2 2014 12 914 520554 4816475 252 40
12:34:55 2/1/2014 2 1 2014 12 657 520431 4816475 252 40
6:00:53 1/9/2011 1 9 2011 6 655 520387 4816476 253 40
2:00:56 2/10/2011 2 10 2011 2 655 520402 4816476 253 40
0:00:55 1/9/2011 1 9 2011 0 655 520384 4816476 253 40
4:01:11 1/6/2014 1 6 2014 4 914 519519 4816474 255 40
18:00:55 3/28/2008 3 28 2008 18 636 520650 4816477 252 40
0:00:53 2/10/2011 2 10 2011 0 655 520422 4816477 252 40
18:01:12 1/10/2011 1 10 2011 18 655 520437 4816477 252 40
0:00:42 4/20/2011 4 20 2011 0 664 521652 4816481 249 40
20:01:14 4/1/2013 4 1 2013 20 679 522503 4816484 247 40
14:00:47 1/30/2013 1 30 2013 14 677 520008 4816476 253 40
6:00:54 1/6/2014 1 6 2014 6 914 519523 4816475 255 40
12:02:43 4/25/2009 4 25 2009 12 646 523163 4816487 246 40
0:00:53 3/18/2013 3 18 2013 0 679 522349 4816484 248 40
18:00:41 2/13/2011 2 13 2011 18 654 520487 4816478 252 40
18:00:45 2/11/2011 2 11 2011 18 657 520529 4816479 252 40
22:01:11 2/22/2011 2 22 2011 22 638 520400 4816478 253 40
6:00:23 3/13/2012 3 13 2012 6 658 521217 4816481 250 40
6:00:33 2/16/2011 2 16 2011 6 641 521579 4816483 250 40
0:00:51 4/5/2014 4 5 2014 0 914 521595 4816483 250 40
0:00:53 2/9/2011 2 9 2011 0 647 520390 4816480 253 40
18:00:50 2/9/2011 2 9 2011 18 655 520403 4816480 253 40
22:00:56 1/15/2010 1 15 2010 22 647 519570 4816479 255 40
0:00:42 2/2/2011 2 2 2011 0 641 520863 4816483 251 40
22:00:42 12/25/2011 12 25 2011 22 658 520726 4816483 252 40
2:00:47 4/20/2011 4 20 2011 2 664 521731 4816486 249 40



18:00:54 3/31/2012 3 31 2012 18 672 521322 4816485 250 40
2:00:55 2/9/2011 2 9 2011 2 647 520391 4816482 253 40
2:00:42 1/9/2011 1 9 2011 2 655 520391 4816482 253 40
22:00:53 2/27/2011 2 27 2011 22 639 520437 4816482 252 40
18:00:56 1/8/2011 1 8 2011 18 655 520379 4816482 253 40
6:00:57 1/11/2010 1 11 2010 6 647 519593 4816480 255 40
4:01:24 2/10/2014 2 10 2014 4 917 520583 4816483 252 40
8:00:53 3/22/2010 3 22 2010 8 647 520924 4816485 251 40
2:00:49 1/15/2010 1 15 2010 2 638 520577 4816484 252 40
18:00:54 2/9/2011 2 9 2011 18 650 520831 4816485 251 40
2:00:42 4/21/2011 4 21 2011 2 657 521607 4816487 250 40
14:00:31 2/20/2011 2 20 2011 14 655 520535 4816484 252 40
0:00:53 2/28/2011 2 28 2011 0 638 520484 4816484 252 40
16:00:25 11/23/2011 11 23 2011 16 655 519898 4816483 254 40
2:00:26 2/16/2011 2 16 2011 2 641 521610 4816488 249 40
22:00:48 3/26/2010 3 26 2010 22 653 522694 4816492 247 40
0:00:42 2/28/2011 2 28 2011 0 657 520512 4816485 252 40
0:00:42 1/25/2011 1 25 2011 0 647 520689 4816486 252 40
18:00:54 3/18/2013 3 18 2013 18 679 521469 4816488 250 40
0:01:07 3/23/2010 3 23 2010 0 639 521585 4816489 250 40
2:00:55 2/10/2014 2 10 2014 2 917 520588 4816486 252 40
6:00:47 1/30/2014 1 30 2014 6 907 520552 4816486 252 40
8:00:36 1/13/2014 1 13 2014 8 914 520196 4816485 253 40
18:00:54 2/9/2011 2 9 2011 18 638 520561 4816486 252 40
22:00:54 3/27/2010 3 27 2010 22 653 522415 4816492 247 40
8:00:53 1/8/2013 1 8 2013 8 680 520588 4816487 252 40
2:00:53 2/10/2011 2 10 2011 2 641 520351 4816486 253 40
22:00:59 4/4/2014 4 4 2014 22 914 521629 4816491 249 40
20:00:53 3/12/2013 3 12 2013 20 677 520848 4816488 251 40
22:00:48 1/10/2011 1 10 2011 22 655 520441 4816487 252 40
0:00:42 2/10/2014 2 10 2014 0 917 520583 4816488 252 40
0:00:49 2/11/2011 2 11 2011 0 638 520620 4816488 252 40
18:00:41 2/22/2011 2 22 2011 18 638 520400 4816488 253 40
22:00:48 2/27/2011 2 27 2011 22 638 520479 4816489 252 40
18:00:49 2/20/2011 2 20 2011 18 655 520384 4816489 253 40
14:00:54 2/20/2014 2 20 2014 14 916 520570 4816489 252 40
22:00:41 3/29/2010 3 29 2010 22 656 521621 4816493 249 40
4:00:54 4/12/2010 4 12 2010 4 646 522204 4816495 248 40
22:00:24 2/10/2011 2 10 2011 22 638 520619 4816491 252 40
0:00:54 3/30/2010 3 30 2010 0 656 521619 4816494 249 40
4:00:59 2/16/2011 2 16 2011 4 641 521596 4816494 250 40
4:00:54 2/21/2011 2 21 2011 4 638 520541 4816491 252 40
18:00:53 2/27/2011 2 27 2011 18 638 520477 4816491 252 40
8:00:48 1/30/2014 1 30 2014 8 907 520548 4816492 252 40
18:01:24 2/22/2011 2 22 2011 18 638 520403 4816492 253 40
0:00:41 3/14/2009 3 14 2009 0 640 520286 4816492 253 40
8:00:36 4/17/2011 4 17 2011 8 647 521480 4816496 250 40
22:00:43 4/16/2011 4 16 2011 22 667 521662 4816496 249 40
4:00:43 3/4/2012 3 4 2012 4 658 520496 4816493 252 40
10:00:54 4/1/2012 4 1 2012 10 671 520873 4816495 251 40
22:00:38 1/8/2011 1 8 2011 22 655 520375 4816493 253 40
4:00:43 1/9/2011 1 9 2011 4 655 520381 4816493 253 40
18:00:56 2/10/2011 2 10 2011 18 638 520617 4816494 252 40
6:00:27 3/26/2011 3 26 2011 6 658 521517 4816497 250 40



18:00:37 2/27/2011 2 27 2011 18 639 520426 4816494 252 40
18:00:26 1/6/2014 1 6 2014 18 658 519653 4816492 254 40
0:00:49 4/17/2011 4 17 2011 0 667 521664 4816498 249 40
20:00:47 2/9/2014 2 9 2014 20 914 520648 4816495 252 40
4:00:54 4/24/2008 4 24 2008 4 636 522705 4816502 247 40
20:00:44 3/31/2012 3 31 2012 20 657 521320 4816497 250 40
22:00:46 2/9/2011 2 9 2011 22 641 520344 4816494 253 40
4:00:45 2/11/2011 2 11 2011 4 655 520553 4816495 252 40
18:00:54 4/16/2011 4 16 2011 18 667 521668 4816499 249 40
18:01:07 2/9/2011 2 9 2011 18 638 520560 4816496 252 40
16:00:48 2/20/2011 2 20 2011 16 654 520652 4816496 252 40
2:00:54 4/7/2008 4 7 2008 2 633 520430 4816496 252 40
6:00:54 4/24/2008 4 24 2008 6 636 522708 4816503 247 40
18:00:54 2/8/2012 2 8 2012 18 641 520632 4816497 252 40
6:00:54 4/15/2010 4 15 2010 6 653 520916 4816498 251 40
2:01:53 4/12/2010 4 12 2010 2 646 522214 4816503 248 40
16:00:54 2/10/2011 2 10 2011 16 638 520650 4816498 252 40
0:02:27 4/7/2008 4 7 2008 0 633 520435 4816498 252 40
20:00:53 2/9/2014 2 9 2014 20 917 520582 4816498 252 40
18:00:41 2/10/2011 2 10 2011 18 638 520644 4816499 252 40
22:00:54 1/9/2009 1 9 2009 22 633 520377 4816499 253 40
22:00:54 2/9/2014 2 9 2014 22 914 520642 4816500 252 40
18:00:51 1/9/2009 1 9 2009 18 633 520380 4816499 253 40
22:00:56 2/9/2014 2 9 2014 22 917 520583 4816499 252 40
22:00:24 4/6/2008 4 6 2008 22 633 520435 4816499 252 40
2:01:00 1/18/2010 1 18 2010 2 647 519522 4816497 255 40
2:02:31 3/10/2011 3 10 2011 2 653 520695 4816500 252 40
23:54:18 1/3/2013 1 3 2013 23 641 519525 4816497 255 40
2:00:53 2/11/2012 2 11 2012 2 641 520649 4816501 252 40
18:00:53 2/22/2011 2 22 2011 18 801 520455 4816500 252 40
18:00:55 2/9/2011 2 9 2011 18 641 520342 4816500 253 40
18:00:42 2/7/2011 2 7 2011 18 647 520717 4816502 252 40
12:01:17 4/2/2013 4 2 2013 12 658 523083 4816509 246 40
4:00:42 4/1/2011 4 1 2011 4 658 520526 4816501 252 40
0:00:23 1/20/2010 1 20 2010 0 647 519515 4816498 255 40
22:00:12 4/8/2010 4 8 2010 22 652 521658 4816505 249 40
2:00:52 11/16/2011 11 16 2011 2 650 522905 4816509 246 40
0:48:44 2/6/2014 2 6 2014 0 657 520665 4816502 252 40
8:00:48 4/21/2009 4 21 2009 8 639 521296 4816505 250 40
22:00:53 12/29/2013 12 29 2013 22 914 519688 4816500 254 40
6:00:42 4/17/2011 4 17 2011 6 665 521717 4816507 249 40
6:00:53 3/29/2010 3 29 2010 6 801 522600 4816510 247 40
16:01:41 1/30/2013 1 30 2013 16 677 520028 4816502 253 40
18:00:42 1/9/2009 1 9 2009 18 634 520377 4816504 253 40
18:00:53 1/27/2011 1 27 2011 18 647 520676 4816505 252 40
22:00:54 1/30/2013 1 30 2013 22 677 520023 4816504 253 40
4:01:17 1/31/2013 1 31 2013 4 677 520023 4816504 253 40
18:00:47 3/25/2011 3 25 2011 18 658 520866 4816507 251 40
6:00:50 4/16/2013 4 16 2013 6 671 521866 4816510 249 40
18:01:42 2/9/2014 2 9 2014 18 917 520590 4816506 252 40
20:00:54 1/30/2013 1 30 2013 20 677 520022 4816505 253 40
18:01:01 1/22/2011 1 22 2011 18 655 520742 4816507 252 40
0:00:06 2/10/2011 2 10 2011 0 641 520317 4816506 253 40
2:00:53 4/11/2012 4 11 2012 2 665 521105 4816509 251 40



22:00:13 1/9/2009 1 9 2009 22 634 520370 4816507 253 40
18:00:54 1/30/2013 1 30 2013 18 677 520029 4816506 253 40
8:00:44 4/5/2013 4 5 2013 8 658 522614 4816515 247 40
0:00:54 1/31/2013 1 31 2013 0 677 520023 4816507 253 40
2:00:48 1/31/2013 1 31 2013 2 677 520013 4816507 253 40
18:00:49 12/29/2010 12 29 2010 18 641 522446 4816515 247 40
18:00:21 3/5/2011 3 5 2011 18 650 520864 4816510 251 40
4:00:53 4/16/2013 4 16 2013 4 671 521865 4816514 249 40
4:00:54 4/7/2008 4 7 2008 4 636 522501 4816517 247 40
16:00:53 1/31/2014 1 31 2014 16 914 520490 4816511 252 40
2:00:43 2/6/2014 2 6 2014 2 671 520610 4816511 252 40
2:00:39 1/9/2014 1 9 2014 2 914 519630 4816509 254 40
22:00:41 3/31/2012 3 31 2012 22 657 521149 4816515 251 40
0:00:54 1/30/2014 1 30 2014 0 907 520351 4816512 253 40
4:00:56 1/9/2014 1 9 2014 4 914 519631 4816511 254 40
0:01:23 3/30/2010 3 30 2010 0 647 521597 4816517 250 40
14:00:53 4/2/2013 4 2 2013 14 658 523072 4816522 246 40
0:00:43 1/19/2010 1 19 2010 0 647 519508 4816511 255 40
10:00:55 4/1/2013 4 1 2013 10 679 522836 4816522 246 40
22:01:10 4/1/2013 4 1 2013 22 679 522400 4816521 248 40
20:00:42 2/29/2012 2 29 2012 20 658 520654 4816515 252 40
22:00:50 4/13/2009 4 13 2009 22 634 521534 4816518 250 40
22:00:35 2/9/2014 2 9 2014 22 679 520431 4816516 252 40
10:00:49 4/22/2008 4 22 2008 10 634 522924 4816524 246 40
4:01:47 2/6/2014 2 6 2014 4 671 520605 4816517 252 40
4:00:21 4/1/2011 4 1 2011 4 660 520676 4816517 252 40
0:00:41 4/14/2009 4 14 2009 0 634 521536 4816520 250 40
18:00:50 2/13/2011 2 13 2011 18 655 520369 4816516 253 40
2:00:53 1/10/2009 1 10 2009 2 633 520377 4816517 253 40
19:34:21 12/17/2012 12 17 2012 19 641 523085 4816526 246 40
6:00:48 1/10/2009 1 10 2009 6 633 520380 4816517 253 40
18:00:43 3/1/2011 3 1 2011 18 653 521600 4816522 250 40
22:00:53 4/3/2010 4 3 2010 22 653 522339 4816524 248 40
14:00:41 4/7/2012 4 7 2012 14 658 523031 4816527 246 40
4:00:56 4/17/2011 4 17 2011 4 665 521667 4816523 249 40
4:00:18 2/11/2011 2 11 2011 4 657 520577 4816520 252 40
4:00:24 1/10/2009 1 10 2009 4 633 520377 4816519 253 40
18:00:47 3/28/2010 3 28 2010 18 646 521752 4816523 249 40
16:00:54 2/11/2011 2 11 2011 16 654 520552 4816520 252 40
0:00:42 1/10/2009 1 10 2009 0 634 520376 4816520 253 40
22:00:53 3/21/2010 3 21 2010 22 801 521499 4816523 250 40
16:00:49 1/31/2014 1 31 2014 16 679 520461 4816520 252 40
0:00:54 1/10/2009 1 10 2009 0 633 520378 4816520 253 40
22:00:54 1/8/2014 1 8 2014 22 914 519660 4816518 254 40
18:00:53 2/27/2011 2 27 2011 18 655 520385 4816521 253 40
18:00:24 4/3/2010 4 3 2010 18 653 522337 4816527 248 40
18:00:55 1/3/2011 1 3 2011 18 641 520121 4816520 253 40
8:00:41 1/19/2010 1 19 2010 8 647 519589 4816519 255 40
22:00:55 2/22/2014 2 22 2014 22 917 520522 4816523 252 40
4:00:59 1/30/2014 1 30 2014 4 907 520368 4816523 253 40
12:00:54 12/29/2010 12 29 2010 12 639 522795 4816530 247 40
22:00:25 2/22/2011 2 22 2011 22 650 520388 4816523 253 40
0:00:44 4/21/2011 4 21 2011 0 657 521616 4816527 249 40
2:00:30 1/30/2014 1 30 2014 2 907 520366 4816523 253 40



18:00:45 4/1/2013 4 1 2013 18 679 522790 4816531 247 40
20:00:41 2/22/2014 2 22 2014 20 917 520524 4816524 252 40
14:00:56 2/2/2014 2 2 2014 14 914 520480 4816524 252 40
18:00:41 2/9/2014 2 9 2014 18 679 520494 4816524 252 40
22:00:26 2/15/2011 2 15 2011 22 641 521656 4816528 249 40
2:00:56 2/13/2011 2 13 2011 2 655 520489 4816524 252 40
0:00:44 1/4/2011 1 4 2011 0 641 520075 4816523 253 40
4:01:11 3/29/2010 3 29 2010 4 801 522620 4816531 247 40
18:00:54 3/29/2010 3 29 2010 18 656 521543 4816528 250 40
20:00:54 2/5/2014 2 5 2014 20 671 520615 4816525 252 40
18:01:11 2/3/2011 2 3 2011 18 646 520600 4816526 252 40
8:00:53 1/1/2014 1 1 2014 8 917 520901 4816527 251 40
2:00:32 4/24/2008 4 24 2008 2 636 522678 4816533 247 40
2:00:41 4/18/2011 4 18 2011 2 801 522665 4816533 247 40
4:01:12 3/29/2011 3 29 2011 4 664 520874 4816527 251 40
16:00:50 1/20/2009 1 20 2009 16 635 520377 4816526 253 40
6:00:48 4/1/2011 4 1 2011 6 660 520672 4816527 252 40
18:00:50 2/10/2012 2 10 2012 18 641 520709 4816527 252 40
6:01:20 3/30/2010 3 30 2010 6 647 521639 4816530 249 40
22:00:39 2/5/2014 2 5 2014 22 671 520612 4816527 252 40
8:00:25 4/24/2014 4 24 2014 8 908 523029 4816535 246 40
18:00:17 2/27/2011 2 27 2011 18 655 520567 4816527 252 40
22:00:54 2/27/2011 2 27 2011 22 657 520485 4816528 252 40
4:00:20 1/2/2009 1 2 2009 4 635 520345 4816527 253 40
18:00:54 2/27/2011 2 27 2011 18 657 520481 4816528 252 40
18:00:48 2/22/2011 2 22 2011 18 650 520385 4816528 253 40
18:00:41 2/22/2011 2 22 2011 18 650 520391 4816528 253 40
2:00:54 3/29/2010 3 29 2010 2 801 522623 4816535 247 40
16:00:37 2/2/2014 2 2 2014 16 914 520478 4816529 252 40
18:00:55 2/9/2014 2 9 2014 18 914 520653 4816529 252 40
4:01:00 1/4/2011 1 4 2011 4 641 520081 4816528 253 40
0:00:52 1/9/2014 1 9 2014 0 914 519659 4816527 254 40
8:00:54 1/6/2014 1 6 2014 8 914 519588 4816527 255 40
2:00:54 1/4/2011 1 4 2011 2 641 520082 4816528 253 40
18:00:53 1/3/2011 1 3 2011 18 641 520074 4816528 253 40
0:00:55 2/23/2014 2 23 2014 0 917 520523 4816529 252 40
22:01:24 4/15/2009 4 15 2009 22 643 522171 4816535 248 40
6:00:54 4/18/2011 4 18 2011 6 801 522663 4816537 247 40
4:00:44 4/18/2011 4 18 2011 4 801 522670 4816537 247 40
14:00:23 2/20/2014 2 20 2014 14 679 520596 4816530 252 40
0:01:50 2/10/2014 2 10 2014 0 679 520422 4816530 252 40
14:01:12 1/31/2014 1 31 2014 14 679 520458 4816530 252 40
22:00:53 1/3/2011 1 3 2011 22 641 520085 4816530 253 40
2:00:56 2/11/2011 2 11 2011 2 657 520548 4816531 252 40
12:00:56 4/16/2008 4 16 2008 12 634 520976 4816533 251 40
22:00:48 3/26/2010 3 26 2010 22 646 522776 4816539 247 40
6:00:53 1/13/2014 1 13 2014 6 914 520158 4816530 253 40
22:00:56 2/10/2011 2 10 2011 22 657 520557 4816532 252 40
16:00:28 2/11/2011 2 11 2011 16 650 520343 4816531 253 40
2:00:41 2/10/2011 2 10 2011 2 657 520516 4816532 252 40
18:00:59 1/27/2011 1 27 2011 18 654 520711 4816533 252 40
20:00:54 2/9/2014 2 9 2014 20 671 520570 4816533 252 40
18:00:53 1/25/2011 1 25 2011 18 646 520616 4816533 252 40
18:00:53 4/25/2011 4 25 2011 18 657 521656 4816537 249 40



22:00:41 4/13/2011 4 13 2011 22 654 522790 4816541 247 40
18:00:48 4/25/2011 4 25 2011 18 665 521494 4816537 250 40
18:00:55 2/28/2011 2 28 2011 18 655 520527 4816534 252 40
18:00:42 12/21/2010 12 21 2010 18 650 520930 4816536 251 40
4:00:55 1/13/2014 1 13 2014 4 914 520159 4816534 253 40
4:00:33 1/11/2010 1 11 2010 4 647 519545 4816532 245 40
4:00:48 2/21/2011 2 21 2011 4 657 520543 4816535 252 40
6:00:48 1/4/2011 1 4 2011 6 641 520155 4816534 253 40
0:00:42 2/28/2011 2 28 2011 0 655 520567 4816535 252 40
22:00:41 2/12/2011 2 12 2011 22 655 520483 4816535 252 40
20:00:54 1/8/2014 1 8 2014 20 914 519657 4816533 244 40
6:00:25 1/9/2014 1 9 2014 6 914 519639 4816533 244 40
22:00:49 2/27/2011 2 27 2011 22 655 520538 4816536 252 40
16:01:00 3/31/2012 3 31 2012 16 657 521255 4816538 250 40
16:00:48 2/10/2011 2 10 2011 16 657 520571 4816536 252 40
0:00:50 2/6/2014 2 6 2014 0 671 520612 4816537 252 40
0:00:50 2/10/2011 2 10 2011 0 657 520525 4816537 252 40
18:00:53 2/12/2011 2 12 2011 18 655 520483 4816537 252 40
8:00:54 1/4/2011 1 4 2011 8 641 520156 4816536 253 40
18:00:59 1/5/2014 1 5 2014 18 914 519601 4816535 245 40
22:00:54 2/11/2011 2 11 2011 22 655 520419 4816538 252 40
0:00:31 2/11/2011 2 11 2011 0 657 520564 4816538 252 40
2:00:55 4/24/2014 4 24 2014 2 913 522829 4816546 246 40
0:00:46 3/29/2012 3 29 2012 0 677 521548 4816542 250 40
6:00:48 3/26/2011 3 26 2011 6 669 521826 4816543 249 40
0:00:47 2/13/2011 2 13 2011 0 655 520485 4816539 252 40
4:00:53 4/17/2011 4 17 2011 4 667 521736 4816543 249 40
18:00:23 2/10/2011 2 10 2011 18 657 520568 4816539 252 40
2:00:32 3/5/2012 3 5 2012 2 658 520375 4816540 243 40
22:00:55 1/5/2014 1 5 2014 22 914 519614 4816538 244 40
2:00:56 12/30/2012 12 30 2012 2 657 519531 4816538 245 40
12:01:24 4/1/2013 4 1 2013 12 679 522912 4816549 246 40
18:00:54 4/10/2009 4 10 2009 18 641 521545 4816544 250 40
14:00:30 1/20/2009 1 20 2009 14 635 520401 4816541 243 40
14:00:21 4/1/2012 4 1 2012 14 671 521137 4816543 251 40
2:00:42 4/17/2011 4 17 2011 2 667 521581 4816544 250 40
18:00:48 3/15/2011 3 15 2011 18 654 521711 4816545 249 40
6:01:20 4/1/2011 4 1 2011 6 658 520533 4816542 242 40
2:00:54 2/10/2014 2 10 2014 2 671 520611 4816542 242 40
20:00:42 4/7/2012 4 7 2012 20 665 520902 4816543 251 40
22:00:31 2/4/2014 2 4 2014 22 671 520614 4816542 242 40
22:00:49 4/18/2011 4 18 2011 22 662 521715 4816546 249 40
20:00:53 2/4/2014 2 4 2014 20 671 520608 4816542 242 40
18:00:41 2/12/2011 2 12 2011 18 655 520482 4816542 242 40
4:00:20 4/19/2011 4 19 2011 4 662 521721 4816546 249 40
22:00:35 2/9/2014 2 9 2014 22 671 520609 4816543 242 40
0:00:36 2/24/2014 2 24 2014 0 917 520482 4816542 242 40
6:00:47 1/14/2014 1 14 2014 6 914 520150 4816541 243 40
16:00:54 4/1/2013 4 1 2013 16 679 522922 4816550 246 40
2:00:43 4/19/2011 4 19 2011 2 662 521714 4816546 249 40
2:00:58 3/11/2011 3 11 2011 2 655 520657 4816544 242 40
8:00:54 3/16/2013 3 16 2013 8 677 521377 4816546 250 40
22:00:52 3/15/2011 3 15 2011 22 654 521708 4816547 249 40
0:00:18 4/19/2011 4 19 2011 0 662 521717 4816547 249 40



22:00:27 3/4/2012 3 4 2012 22 658 520357 4816543 243 40
0:00:47 3/16/2011 3 16 2011 0 654 521712 4816547 249 40
22:00:42 2/29/2012 2 29 2012 22 658 520655 4816544 242 40
18:01:22 2/11/2011 2 11 2011 18 655 520421 4816544 242 40
22:00:42 4/8/2010 4 8 2010 22 647 522890 4816552 246 40
20:00:41 3/4/2012 3 4 2012 20 658 520348 4816544 243 40
6:00:53 4/17/2011 4 17 2011 6 667 521734 4816548 249 40
0:00:36 2/12/2011 2 12 2011 0 655 520413 4816544 242 40
12:00:34 4/22/2008 4 22 2008 12 634 523015 4816553 246 40
8:01:48 1/9/2014 1 9 2014 8 914 519653 4816542 244 40
2:00:56 2/24/2014 2 24 2014 2 917 520483 4816545 242 40
6:00:53 3/28/2010 3 28 2010 6 653 522775 4816552 247 40
0:00:47 2/5/2014 2 5 2014 0 671 520610 4816545 242 40
0:01:07 4/2/2013 4 2 2013 0 679 522393 4816551 248 40
22:00:49 12/21/2010 12 21 2010 22 647 521234 4816547 250 40
4:01:02 2/10/2014 2 10 2014 4 671 520606 4816546 242 40
22:00:56 1/8/2009 1 8 2009 22 633 522734 4816553 247 40
8:00:41 2/4/2014 2 4 2014 8 914 520585 4816546 242 40
18:00:47 2/10/2011 2 10 2011 18 657 520565 4816546 242 40
0:00:41 3/1/2012 3 1 2012 0 658 520653 4816547 242 40
0:00:56 2/10/2014 2 10 2014 0 671 520585 4816547 242 40
18:51:26 2/6/2014 2 6 2014 18 657 520366 4816546 243 40
0:00:52 2/5/2011 2 5 2011 0 647 520638 4816547 242 40
4:01:15 2/7/2014 2 7 2014 4 914 520687 4816548 242 40
22:00:55 4/19/2011 4 19 2011 22 664 521681 4816551 249 40
18:00:15 2/11/2011 2 11 2011 18 655 520416 4816547 242 40
6:00:44 4/19/2011 4 19 2011 6 662 521716 4816551 249 40
2:00:43 1/15/2010 1 15 2010 2 647 520619 4816549 242 40
6:00:31 2/7/2014 2 7 2014 6 914 520687 4816549 242 40
10:00:53 4/24/2014 4 24 2014 10 913 523211 4816558 246 40
16:00:54 4/2/2013 4 2 2013 16 658 523163 4816558 246 40
18:00:41 1/24/2011 1 24 2011 18 647 520751 4816550 242 40
8:00:48 4/15/2013 4 15 2013 8 671 521036 4816551 241 40
2:01:57 2/5/2014 2 5 2014 2 671 520622 4816550 242 40
2:00:26 2/21/2011 2 21 2011 2 657 520397 4816549 243 40
12:40:55 2/3/2014 2 3 2014 12 657 520398 4816550 243 40
14:00:42 3/31/2012 3 31 2012 14 657 521229 4816553 240 40
0:00:44 3/5/2012 3 5 2012 0 658 520369 4816550 243 40
22:00:44 2/11/2011 2 11 2011 22 638 520487 4816551 242 40
6:00:53 4/17/2011 4 17 2011 6 654 521718 4816555 249 40
2:00:53 2/12/2011 2 12 2011 2 638 520497 4816551 242 40
2:00:54 2/5/2012 2 5 2012 2 641 520160 4816550 243 40
2:00:47 2/12/2011 2 12 2011 2 655 520472 4816551 242 40
22:00:22 3/10/2011 3 10 2011 22 655 520659 4816552 242 40
12:00:41 3/31/2012 3 31 2012 12 657 521229 4816554 240 40
0:00:44 2/12/2011 2 12 2011 0 638 520485 4816552 242 40
18:01:12 2/11/2011 2 11 2011 18 638 520485 4816552 242 40
14:00:47 4/1/2013 4 1 2013 14 679 522915 4816560 246 40
18:00:57 4/3/2010 4 3 2010 18 653 522567 4816560 247 40
18:00:48 3/4/2012 3 4 2012 18 658 520466 4816553 242 40
4:00:42 4/17/2011 4 17 2011 4 654 521721 4816558 239 40
18:00:26 4/28/2014 4 28 2014 18 907 522813 4816562 246 40
16:00:54 11/23/2011 11 23 2011 16 665 519860 4816553 244 40
18:00:56 1/1/2010 1 1 2010 18 647 521508 4816558 240 40



0:45:44 2/5/2014 2 5 2014 0 657 520572 4816556 242 40
8:00:41 2/22/2011 2 22 2011 8 650 520864 4816556 241 40
18:01:09 2/9/2011 2 9 2011 18 641 520328 4816555 243 40
22:00:29 2/24/2012 2 24 2012 22 658 520381 4816555 243 40
0:00:48 2/25/2012 2 25 2012 0 658 520386 4816556 243 40
16:00:23 2/9/2011 2 9 2011 16 638 520695 4816557 242 40
22:00:41 2/3/2014 2 3 2014 22 914 520511 4816557 242 40
14:00:41 2/3/2014 2 3 2014 14 914 520434 4816557 242 40
6:00:41 3/29/2010 3 29 2010 6 654 522716 4816565 247 40
6:00:53 3/26/2011 3 26 2011 6 660 521710 4816561 239 40
4:01:12 2/6/2014 2 6 2014 4 914 520576 4816558 242 40
18:00:50 3/10/2011 3 10 2011 18 655 520656 4816558 242 40
0:00:53 3/11/2011 3 11 2011 0 655 520654 4816559 242 40
2:00:54 1/8/2014 1 8 2014 2 914 519520 4816555 245 40
18:00:44 1/31/2014 1 31 2014 18 679 520311 4816558 243 40
18:00:41 4/1/2012 4 1 2012 18 671 521288 4816561 240 40
2:00:48 2/4/2014 2 4 2014 2 914 520550 4816559 242 40
4:00:53 1/2/2010 1 2 2010 4 647 521295 4816562 240 40
22:00:46 2/7/2012 2 7 2012 22 658 520491 4816559 242 40
20:00:29 2/9/2014 2 9 2014 20 909 520557 4816560 242 40
0:00:43 4/24/2008 4 24 2008 0 636 522681 4816566 247 40
0:00:55 3/26/2010 3 26 2010 0 657 521231 4816562 240 40
22:00:30 3/25/2010 3 25 2010 22 657 521231 4816562 240 40
18:00:47 4/3/2010 4 3 2010 18 650 522385 4816566 238 40
20:00:48 2/3/2014 2 3 2014 20 914 520510 4816560 242 40
10:01:24 1/5/2014 1 5 2014 10 914 519602 4816557 245 40
20:00:46 1/5/2014 1 5 2014 20 914 519603 4816557 245 40
18:00:52 4/15/2009 4 15 2009 18 643 522488 4816567 237 40
6:00:41 3/30/2010 3 30 2010 6 656 521637 4816564 239 40
6:00:54 2/4/2014 2 4 2014 6 914 520560 4816561 242 40
2:00:39 2/6/2014 2 6 2014 2 914 520585 4816561 242 40
18:00:54 2/11/2011 2 11 2011 18 638 520488 4816561 242 40
2:01:48 2/10/2012 2 10 2012 2 641 520260 4816561 243 40
18:00:56 4/20/2011 4 20 2011 18 657 521364 4816564 240 40
0:00:54 3/27/2010 3 27 2010 0 647 521776 4816566 239 40
2:01:12 4/26/2014 4 26 2014 2 917 521044 4816564 241 40
20:00:44 2/7/2012 2 7 2012 20 658 520480 4816562 242 40
16:01:08 2/3/2014 2 3 2014 16 914 520503 4816562 242 40
0:00:47 1/6/2014 1 6 2014 0 914 519599 4816560 245 40
4:00:54 2/4/2014 2 4 2014 4 914 520559 4816563 242 40
22:00:53 2/9/2014 2 9 2014 22 909 520560 4816563 242 40
2:00:53 3/21/2008 3 21 2008 2 634 520334 4816563 243 40
8:00:34 3/22/2010 3 22 2010 8 655 520968 4816565 241 40
6:37:12 2/2/2014 2 2 2014 6 657 520380 4816563 243 40
18:00:55 2/7/2011 2 7 2011 18 646 520662 4816564 242 40
0:00:48 2/10/2014 2 10 2014 0 909 520561 4816564 242 40
0:00:49 2/8/2012 2 8 2012 0 658 520493 4816563 242 40
2:00:41 4/16/2013 4 16 2013 2 671 521883 4816568 239 40
8:00:54 4/21/2011 4 21 2011 8 665 522556 4816570 237 40
2:00:53 1/6/2014 1 6 2014 2 914 519597 4816562 245 40
8:00:26 4/29/2011 4 29 2011 8 658 522938 4816572 236 40
2:00:55 3/29/2010 3 29 2010 2 654 522709 4816572 237 40
2:00:53 3/27/2010 3 27 2010 2 647 521729 4816569 239 40
4:00:55 3/29/2010 3 29 2010 4 654 522709 4816572 237 40



22:00:54 4/22/2011 4 22 2011 22 657 521907 4816570 239 40
12:00:53 4/1/2012 4 1 2012 12 671 521125 4816567 241 40
2:00:53 4/2/2013 4 2 2013 2 679 522366 4816572 238 40
0:00:55 3/27/2010 3 27 2010 0 646 522687 4816573 237 40
6:00:51 3/30/2010 3 30 2010 6 801 522910 4816574 236 40
4:00:55 2/21/2011 2 21 2011 4 650 520633 4816567 242 40
0:00:48 4/24/2014 4 24 2014 0 913 522863 4816575 236 40
18:00:54 2/3/2011 2 3 2011 18 647 520631 4816568 242 40
18:00:48 2/6/2011 2 6 2011 18 647 520696 4816568 242 40
18:00:45 3/28/2011 3 28 2011 18 655 520763 4816568 242 40
16:00:48 4/25/2011 4 25 2011 16 657 521661 4816571 239 40
14:00:54 12/12/2010 12 12 2010 14 650 519754 4816565 244 40
19:31:55 1/20/2014 1 20 2014 19 657 519607 4816565 244 40
18:00:56 2/9/2014 2 9 2014 18 909 520613 4816568 242 40
12:01:12 4/7/2012 4 7 2012 12 658 523055 4816576 236 40
4:00:53 4/2/2013 4 2 2013 4 679 522378 4816574 238 40
2:00:37 1/28/2011 1 28 2011 2 655 520350 4816568 243 40
10:01:12 2/3/2014 2 3 2014 10 914 520431 4816569 242 40
2:00:44 1/2/2009 1 2 2009 2 635 520336 4816569 243 40
6:00:47 4/19/2014 4 19 2014 6 916 521075 4816571 241 40
2:01:46 2/3/2012 2 3 2012 2 641 520375 4816569 243 40
8:01:14 4/1/2013 4 1 2013 8 679 522789 4816577 237 40
0:00:53 1/28/2011 1 28 2011 0 655 520349 4816569 243 40
6:00:24 2/21/2011 2 21 2011 6 657 520643 4816570 242 40
18:47:56 2/5/2014 2 5 2014 18 657 520657 4816571 242 40
8:00:53 2/22/2011 2 22 2011 8 653 520864 4816572 241 40
4:01:19 4/19/2014 4 19 2014 4 916 521100 4816573 241 40
12:00:48 2/3/2014 2 3 2014 12 914 520430 4816571 242 40
22:00:45 4/23/2008 4 23 2008 22 636 522693 4816578 237 40
18:00:54 2/21/2011 2 21 2011 18 638 520455 4816571 242 40
22:00:54 2/21/2011 2 21 2011 22 638 520458 4816572 242 40
16:00:48 2/13/2011 2 13 2011 16 641 520685 4816573 242 40
0:01:23 2/4/2014 2 4 2014 0 914 520550 4816573 242 40
8:00:24 1/16/2012 1 16 2012 8 665 521347 4816575 240 40
0:00:23 4/29/2011 4 29 2011 0 658 522940 4816581 236 40
22:00:55 1/27/2011 1 27 2011 22 641 520324 4816572 243 40
0:00:53 4/19/2011 4 19 2011 0 664 522525 4816580 237 40
4:00:43 3/30/2010 3 30 2010 4 801 522918 4816581 236 40
18:00:55 2/3/2014 2 3 2014 18 914 520503 4816573 242 40
14:01:19 4/10/2009 4 10 2009 14 641 520981 4816575 241 40
0:00:53 4/4/2010 4 4 2010 0 653 522276 4816580 238 40
2:00:49 3/22/2008 3 22 2008 2 636 520320 4816574 243 40
4:01:23 12/3/2010 12 3 2010 4 639 519605 4816572 245 40
6:00:50 2/28/2011 2 28 2011 6 657 520609 4816575 242 40
22:00:24 2/9/2011 2 9 2011 22 657 520522 4816574 242 40
8:00:15 3/22/2010 3 22 2010 8 650 520881 4816576 241 40
2:00:45 2/21/2011 2 21 2011 2 650 520635 4816575 242 40
0:00:43 2/22/2011 2 22 2011 0 638 520457 4816575 242 40
0:00:26 1/28/2011 1 28 2011 0 641 520343 4816574 243 40
12:00:54 4/1/2012 4 1 2012 12 657 521212 4816577 240 40
10:01:56 4/1/2012 4 1 2012 10 657 521022 4816577 241 40
18:00:42 12/26/2013 12 26 2013 18 658 520226 4816574 243 40
18:00:44 2/9/2011 2 9 2011 18 657 520523 4816576 242 40
14:01:19 4/16/2011 4 16 2011 14 667 521376 4816578 240 40



18:32:42 1/31/2014 1 31 2014 18 657 520343 4816575 243 40
18:00:42 3/31/2012 3 31 2012 18 657 521269 4816578 240 40
18:00:49 4/19/2011 4 19 2011 18 664 521356 4816578 240 40
18:00:22 1/5/2011 1 5 2011 18 653 520318 4816576 243 40
14:01:12 2/1/2014 2 1 2014 14 679 520380 4816576 243 40
18:00:48 1/27/2011 1 27 2011 18 655 520350 4816576 243 40
4:01:12 1/15/2010 1 15 2010 4 641 520636 4816577 242 40
20:01:24 4/28/2014 4 28 2014 20 907 522663 4816584 237 40
22:00:42 1/27/2011 1 27 2011 22 655 520341 4816577 243 40
2:01:23 3/1/2014 3 1 2014 2 917 521682 4816581 239 40
22:00:29 3/26/2010 3 26 2010 22 657 521518 4816581 240 40
18:00:52 11/24/2010 11 24 2010 18 640 522813 4816586 236 40
6:00:54 2/2/2014 2 2 2014 6 914 520444 4816578 242 40
2:00:36 3/27/2010 3 27 2010 2 657 521488 4816582 240 40
2:00:56 1/28/2011 1 28 2011 2 641 520342 4816579 243 40
6:00:54 2/21/2011 2 21 2011 6 654 520645 4816580 242 40
20:00:53 2/1/2014 2 1 2014 20 914 520428 4816579 242 40
12:00:41 4/19/2011 4 19 2011 12 664 521239 4816582 240 40
18:00:44 3/31/2012 3 31 2012 18 672 521285 4816582 240 40
18:00:48 4/22/2011 4 22 2011 18 657 521811 4816584 239 40
22:00:26 4/16/2011 4 16 2011 22 665 521545 4816583 240 40
0:01:37 4/6/2011 4 6 2011 0 667 522629 4816587 237 40
0:00:56 3/27/2010 3 27 2010 0 657 521515 4816584 240 40
18:00:56 2/7/2012 2 7 2012 18 641 520443 4816580 242 40
20:00:55 2/24/2012 2 24 2012 20 658 520359 4816580 243 40
18:41:44 2/3/2014 2 3 2014 18 657 520472 4816581 242 40
4:00:54 3/26/2011 3 26 2011 4 669 521751 4816585 239 40
6:43:25 2/4/2014 2 4 2014 6 657 520490 4816581 242 40
18:00:43 4/21/2011 4 21 2011 18 657 521480 4816584 240 40
4:00:53 3/1/2014 3 1 2014 4 917 521688 4816585 239 40
22:00:48 3/21/2010 3 21 2010 22 656 521487 4816584 240 40
2:00:54 3/26/2010 3 26 2010 2 657 521191 4816583 241 40
16:00:43 2/1/2014 2 1 2014 16 679 520396 4816581 243 40
14:01:08 4/28/2014 4 28 2014 14 908 521013 4816583 241 40
0:00:35 4/19/2011 4 19 2011 0 801 522657 4816589 237 40
6:00:24 3/27/2010 3 27 2010 6 657 521487 4816586 240 40
4:00:56 3/27/2010 3 27 2010 4 657 521487 4816586 240 40
2:00:54 4/11/2010 4 11 2010 2 639 521282 4816585 240 40
2:00:53 4/17/2011 4 17 2011 2 665 521554 4816587 240 40
16:00:47 2/20/2011 2 20 2011 16 655 520638 4816584 242 40
20:00:41 2/5/2014 2 5 2014 20 914 520554 4816584 242 40
18:00:24 2/9/2011 2 9 2011 18 657 520520 4816584 242 40
14:00:54 2/1/2014 2 1 2014 14 914 520429 4816584 242 40
22:00:53 3/26/2010 3 26 2010 22 647 521776 4816588 239 40
8:00:54 4/19/2011 4 19 2011 8 665 522792 4816592 237 40
6:00:56 4/17/2011 4 17 2011 6 641 521727 4816589 239 40
22:00:25 4/16/2011 4 16 2011 22 654 521567 4816589 240 40
22:00:41 2/5/2014 2 5 2014 22 914 520555 4816586 242 40
14:01:18 2/20/2014 2 20 2014 14 909 520643 4816586 242 40
10:00:53 12/29/2010 12 29 2010 10 639 522789 4816594 237 40
22:00:30 2/1/2014 2 1 2014 22 679 520393 4816586 243 40
18:00:48 2/16/2011 2 16 2011 18 650 521681 4816591 239 40
18:00:56 2/10/2011 2 10 2011 18 641 520490 4816587 242 40
16:00:54 2/10/2011 2 10 2011 16 641 520849 4816588 241 40



8:00:54 4/22/2008 4 22 2008 8 634 522856 4816595 236 40
18:01:18 4/3/2010 4 3 2010 18 646 522419 4816594 237 40
0:33:25 2/1/2014 2 1 2014 0 657 520353 4816587 243 40
2:00:50 4/17/2011 4 17 2011 2 654 521566 4816591 240 40
6:00:55 4/2/2013 4 2 2013 6 679 522438 4816594 237 40
18:01:19 4/9/2010 4 9 2010 18 652 521070 4816590 241 40
22:00:41 4/9/2010 4 9 2010 22 652 521178 4816590 241 40
6:34:13 2/1/2014 2 1 2014 6 657 520355 4816588 243 40
18:00:20 1/2/2010 1 2 2010 18 647 520935 4816590 241 40
22:00:28 2/20/2011 2 20 2011 22 657 520395 4816588 243 40
14:02:23 4/22/2008 4 22 2008 14 634 523056 4816597 236 40
2:00:53 2/10/2014 2 10 2014 2 679 520383 4816588 243 40
22:00:42 2/1/2014 2 1 2014 22 914 520428 4816589 242 40
18:00:54 1/27/2011 1 27 2011 18 641 520332 4816588 243 40
4:02:12 3/26/2011 3 26 2011 4 660 521786 4816593 239 40
18:00:53 2/1/2014 2 1 2014 18 914 520437 4816589 242 40
0:42:25 2/4/2014 2 4 2014 0 657 520486 4816589 242 40
20:00:44 2/2/2014 2 2 2014 20 914 520338 4816589 243 40
0:00:48 2/6/2014 2 6 2014 0 914 520546 4816590 242 40
10:00:54 4/20/2011 4 20 2011 10 657 521100 4816592 241 40
18:00:20 2/27/2011 2 27 2011 18 639 520334 4816590 243 40
12:00:47 4/2/2013 4 2 2013 12 679 523038 4816598 236 40
16:01:18 2/1/2014 2 1 2014 16 914 520422 4816590 242 40
18:00:48 2/28/2011 2 28 2011 18 801 520357 4816590 243 40
0:00:35 4/17/2011 4 17 2011 0 654 521565 4816594 240 40
14:00:49 4/1/2012 4 1 2012 14 657 521330 4816593 240 40
22:00:53 3/21/2010 3 21 2010 22 655 521788 4816595 239 40
0:00:53 2/21/2011 2 21 2011 0 657 520399 4816591 243 40
20:00:44 12/25/2011 12 25 2011 20 658 520778 4816592 242 40
0:00:27 12/26/2011 12 26 2011 0 658 520768 4816592 242 40
18:00:48 4/3/2010 4 3 2010 18 650 522644 4816598 237 40
0:00:55 4/9/2010 4 9 2010 0 647 523000 4816600 236 40
22:01:07 12/30/2012 12 30 2012 22 674 520754 4816594 242 40
22:00:37 2/2/2014 2 2 2014 22 914 520342 4816593 243 40
0:00:32 1/13/2014 1 13 2014 0 914 520191 4816593 243 40
8:00:33 1/22/2010 1 22 2010 8 647 519579 4816591 245 40
18:00:55 2/5/2012 2 5 2012 18 641 520424 4816594 242 40
0:00:55 1/31/2011 1 31 2011 0 641 520338 4816594 243 40
18:00:53 2/20/2011 2 20 2011 18 657 520395 4816595 243 40
0:00:35 1/8/2013 1 8 2013 0 658 520222 4816595 243 40
4:00:53 3/31/2010 3 31 2010 4 639 522986 4816604 236 40
0:00:44 2/3/2014 2 3 2014 0 914 520339 4816595 243 40
0:00:53 2/2/2014 2 2 2014 0 914 520430 4816596 242 40
0:00:26 4/17/2011 4 17 2011 0 665 521518 4816599 240 40
4:00:42 3/31/2013 3 31 2013 4 658 522699 4816603 237 40
2:02:08 2/2/2014 2 2 2014 2 914 520454 4816596 242 40
6:40:07 2/3/2014 2 3 2014 6 657 520424 4816596 242 40
6:00:43 3/31/2013 3 31 2013 6 658 522696 4816604 237 40
4:02:06 3/28/2010 3 28 2010 4 653 522761 4816604 237 40
2:00:48 1/31/2011 1 31 2011 2 641 520349 4816597 243 40
4:00:52 4/10/2009 4 10 2009 4 646 521227 4816600 240 40
18:00:54 1/1/2010 1 1 2010 18 646 521525 4816601 240 40
2:01:06 2/2/2014 2 2 2014 2 679 520346 4816597 243 40
0:00:54 3/23/2010 3 23 2010 0 656 521251 4816600 240 40



4:01:54 2/10/2014 2 10 2014 4 679 520377 4816597 243 40
2:00:47 2/5/2014 2 5 2014 2 914 520667 4816599 242 40
18:00:54 2/2/2012 2 2 2012 18 641 520536 4816598 242 40
18:00:54 3/21/2010 3 21 2010 18 655 521774 4816602 239 40
4:00:53 4/11/2009 4 11 2009 4 639 522412 4816604 237 40
18:35:47 2/1/2014 2 1 2014 18 657 520377 4816598 243 40
6:00:48 1/15/2012 1 15 2012 6 658 522552 4816605 237 40
18:00:54 3/26/2010 3 26 2010 18 647 521797 4816602 239 40
8:00:41 3/26/2010 3 26 2010 8 657 521157 4816601 241 40
10:00:41 3/31/2012 3 31 2012 10 657 521202 4816601 241 40
4:00:47 1/15/2012 1 15 2012 4 658 522576 4816606 237 40
22:00:21 3/22/2010 3 22 2010 22 656 521244 4816602 240 40
8:01:53 2/1/2014 2 1 2014 8 914 520415 4816600 242 40
22:00:53 3/28/2012 3 28 2012 22 677 521524 4816603 240 40
0:00:43 2/2/2014 2 2 2014 0 679 520359 4816601 243 40
16:00:56 4/1/2012 4 1 2012 16 671 521246 4816604 240 40
6:00:53 4/11/2009 4 11 2009 6 639 522408 4816608 237 40
2:02:25 4/17/2011 4 17 2011 2 641 521558 4816605 240 40
18:00:48 1/6/2011 1 6 2011 18 641 520545 4816602 242 40
6:00:53 2/21/2011 2 21 2011 6 646 520654 4816603 242 40
2:00:56 2/4/2012 2 4 2012 2 641 520147 4816601 243 40
8:00:53 3/29/2010 3 29 2010 8 801 522871 4816610 236 40
22:00:24 1/31/2014 1 31 2014 22 914 520361 4816602 243 40
20:00:48 1/31/2014 1 31 2014 20 914 520361 4816603 243 40
4:01:09 2/2/2014 2 2 2014 4 914 520450 4816603 242 40
8:00:47 4/14/2013 4 14 2013 8 679 520904 4816605 241 40
4:01:41 3/27/2010 3 27 2010 4 647 521805 4816607 239 40
6:00:53 1/8/2011 1 8 2011 6 655 520591 4816604 242 40
4:00:46 1/8/2014 1 8 2014 4 914 519523 4816601 245 40
20:00:53 2/1/2014 2 1 2014 20 679 520352 4816604 243 40
18:00:48 2/11/2009 2 11 2009 18 632 520661 4816605 242 40
4:00:55 1/8/2011 1 8 2011 4 655 520593 4816605 242 40
2:00:47 2/1/2014 2 1 2014 2 914 520393 4816604 243 40
2:00:53 1/7/2011 1 7 2011 2 654 520392 4816605 243 40
6:00:54 2/1/2014 2 1 2014 6 914 520399 4816605 243 40
18:00:47 2/8/2011 2 8 2011 18 654 520637 4816606 242 40
22:00:54 4/16/2011 4 16 2011 22 641 521554 4816609 240 40
0:00:54 4/17/2011 4 17 2011 0 641 521554 4816609 240 40
4:00:56 2/2/2014 2 2 2014 4 679 520347 4816605 243 40
14:00:50 4/20/2011 4 20 2011 14 657 521294 4816608 240 40
20:00:45 1/15/2012 1 15 2012 20 665 521484 4816609 240 40
22:00:55 1/12/2014 1 12 2014 22 914 520196 4816605 243 40
6:01:12 1/20/2014 1 20 2014 6 914 519548 4816604 245 40
0:00:54 4/2/2012 4 2 2012 0 673 522716 4816614 237 40
22:00:53 1/30/2011 1 30 2011 22 641 520336 4816606 243 40
2:00:47 2/3/2014 2 3 2014 2 914 520359 4816606 243 40
20:00:49 1/12/2014 1 12 2014 20 914 520187 4816606 243 40
0:00:54 12/31/2012 12 31 2012 0 674 520752 4816608 242 40
16:00:45 1/4/2011 1 4 2011 16 655 520328 4816607 243 40
0:00:54 2/5/2014 2 5 2014 0 914 520671 4816609 242 40
22:00:54 4/11/2010 4 11 2010 22 646 522285 4816614 238 40
6:00:43 1/10/2009 1 10       2009    6       634     520339  4816609 243     40
4:01:00 2/3/2014        2       3       2014    4       914     520355  4816609 243     40
2:01:51 1/13/2014       1       13      2014    2       914     520234  4816609 243     40



4:01:18 2/1/2014        2       1       2014    4       914     520394  4816610 243     40
16:01:17        11/30/2013      11      30      2013    16      914     519707  4816608 244     40
18:00:39        1/30/2011       1       30      2011    18      641     520334  4816610 243     40
6:00:47 4/7/2010        4       7       2010    6       639     522429  4816617 237     40
2:01:17 3/28/2010       3       28      2010    2       653     522762  4816618 237     40
20:00:36        3/6/2012        3       6       2012    20      663     520745  4816612 242     40
22:00:39        2/10/2014       2       10      2014    22      679     520350  4816611 243     40
20:01:15        2/10/2014       2       10      2014    20      679     520349  4816611 243     40
0:00:25 2/1/2014        2       1       2014    0       914     520388  4816611 243     40
18:00:54        12/21/2010      12      21      2010    18      647     521104  4816614 241     40
18:00:16        4/16/2011       4       16      2011    18      654     521670  4816616 239     40
18:01:24        2/6/2012        2       6       2012    18      641     520300  4816612 243     40
2:00:54 1/7/2011        1       7       2011    2       641     520548  4816613 242     40
16:00:24        4/20/2011       4       20      2011    16      657     521324  4816615 240     40
2:00:41 3/23/2010       3       23      2010    2       656     521158  4816615 241     40
22:00:53        12/16/2010      12      16      2010    22      657     519571  4816610 245     40
18:00:41        11/23/2011      11      23      2011    18      655     519869  4816611 244     40
0:00:50 4/10/2010       4       10      2010    0       652     521217  4816616 240     40
2:00:47 2/11/2011       2       11      2011    2       650     520663  4816614 242     40
18:00:20        3/21/2010       3       21      2010    18      656     521567  4816618 240     40
4:00:54 1/7/2011        1       7       2011    4       641     520552  4816615 242     40
18:00:48        3/4/2012        3       4       2012    18      665     520651  4816615 242     40
18:00:53        11/12/2011      11      12      2011    18      650     521045  4816616 241     40
10:00:41        4/7/2012        4       7       2012    10      658     523068  4816623 236     40
0:00:55 1/22/2013       1       22      2013    0       663     522486  4816621 237     40
18:00:55        1/22/2011       1       22      2011    18      647     521033  4816617 241     40
0:36:26 2/2/2014        2       2       2014    0       657     520405  4816615 243     40
2:00:53 2/10/2014       2       10      2014    2       909     520546  4816615 242     40
2:00:54 4/5/2014        4       5       2014    2       914     521417  4816618 240     40
4:00:18 2/10/2014       2       10      2014    4       909     520542  4816616 242     40
18:00:54        2/20/2011       2       20      2011    18      657     520573  4816616 242     40
0:39:26 2/3/2014        2       3       2014    0       657     520557  4816617 242     40
2:00:55 1/19/2010       1       19      2010    2       647     519517  4816614 245     40
20:00:53        2/5/2014        2       5       2014    20      917     520741  4816617 242     40
18:01:11        1/30/2011       1       30      2011    18      641     520470  4816617 242     40
18:00:54        2/10/2014       2       10      2014    18      679     520374  4816616 243     40
6:00:41 2/2/2014        2       2       2014    6       679     520349  4816616 243     40
18:00:51        2/25/2011       2       25      2011    18      801     520352  4816616 243     40
22:00:54        1/6/2011        1       6       2011    22      641     520546  4816617 242     40
22:00:25        2/4/2014        2       4       2014    22      914     520674  4816617 242     40
2:00:56 3/30/2010       3       30      2010    2       801     522906  4816625 236     40
6:00:53 3/27/2010       3       27      2010    6       647     521806  4816621 239     40
4:00:53 4/7/2010        4       7       2010    4       639     522434  4816623 237     40
4:00:12 1/10/2009       1       10      2009    4       634     520328  4816617 243     40
18:00:43        3/21/2010       3       21      2010    18      647     521586  4816621 240     40
6:00:42 4/18/2011       4       18      2011    6       663     522608  4816624 237     40
8:00:30 4/19/2009       4       19      2009    8       634     520899  4816619 241     40
10:00:47        4/1/2012        4       1       2012    10      672     521306  4816620 240     40
18:00:24        1/6/2011        1       6       2011    18      641     520547  4816618 242     40
18:00:49        4/6/2013        4       6       2013    18      679     521541  4816621 240     40
8:00:48 3/29/2010       3       29      2010    8       654     523058  4816626 236     40
8:00:54 1/7/2011        1       7       2011    8       641     520552  4816618 242     40
22:00:48        2/11/2009       2       11      2009    22      632     520660  4816619 242     40
14:00:53        11/26/2013      11      26      2013    14      914     519927  4816617 244     40



0:00:20 1/2/2009        1       2       2009    0       635     520337  4816618 243     40
0:00:48 1/7/2011        1       7       2011    0       641     520554  4816619 242     40
20:00:53        2/4/2014        2       4       2014    20      914     520673  4816619 242     40
6:00:53 1/7/2011        1       7       2011    6       641     520547  4816619 242     40
0:01:44 12/17/2010      12      17      2010    0       657     519566  4816616 245     40
2:00:56 2/11/2014       2       11      2014    2       679     520348  4816619 243     40
2:00:55 2/7/2012        2       7       2012    2       641     520250  4816619 243     40
2:00:53 1/10/2009       1       10      2009    2       634     520334  4816619 243     40
6:00:54 2/3/2014        2       3       2014    6       914     520365  4816620 243     40
8:00:54 1/6/2011        1       6       2011    8       655     520388  4816620 243     40
4:00:47 1/11/2011       1       11      2011    4       655     520633  4816621 242     40
8:00:54 2/2/2014        2       2       2014    8       914     520561  4816621 242     40
2:00:34 2/6/2014        2       6       2014    2       917     520747  4816621 242     40
8:00:41 1/22/2010       1       22      2010    8       641     519584  4816618 245     40
8:00:53 2/3/2014        2       3       2014    8       914     520373  4816620 243     40
0:00:54 12/22/2010      12      22      2010    0       657     519573  4816618 245     40
16:00:50        11/26/2013      11      26      2013    16      914     519923  4816619 244     40
22:00:54        12/21/2010      12      21      2010    22      657     519574  4816619 245     40
22:00:54        2/5/2014        2       5       2014    22      917     520742  4816622 242     40
18:00:20        2/27/2011       2       27      2011    18      653     520321  4816621 243     40
0:00:50 11/20/2010      11      20      2010    0       641     522644  4816629 237     40
4:00:54 4/18/2011       4       18      2011    4       663     522605  4816629 237     40
18:00:53        12/21/2010      12      21      2010    18      657     519576  4816620 245     40
8:00:49 4/26/2010       4       26      2010    8       643     520954  4816624 241     40
0:00:50 3/23/2010       3       23      2010    0       643     521185  4816625 241     40
0:00:49 1/11/2011       1       11      2011    0       655     520639  4816624 242     40
4:00:50 1/22/2010       1       22      2010    4       647     519587  4816620 245     40
20:00:41        3/27/2014       3       27      2014    20      914     521305  4816626 240     40
4:00:54 3/31/2010       3       31      2010    4       638     523035  4816632 236     40
4:00:47 2/11/2014       2       11      2014    4       679     520361  4816625 243     40
18:00:46        2/1/2014        2       1       2014    18      679     520355  4816625 243     40
0:00:54 2/11/2014       2       11      2014    0       679     520345  4816625 243     40
2:00:41 1/11/2011       1       11      2011    2       655     520642  4816626 242     40
18:00:54        1/31/2011       1       31      2011    18      641     520338  4816625 243     40
8:00:30 1/10/2009       1       10      2009    8       633     520401  4816625 243     40
18:00:19        1/31/2014       1       31      2014    18      914     520395  4816626 243     40
18:00:41        4/1/2012        4       1       2012    18      672     521648  4816630 239     40
8:00:54 3/12/2010       3       12      2010    8       646     520915  4816628 241     40
4:00:54 2/6/2014        2       6       2014    4       917     520749  4816627 242     40
4:00:54 4/8/2012        4       8       2012    4       665     520866  4816628 241     40
6:00:43 1/22/2010       1       22      2010    6       647     519583  4816624 245     40
0:00:53 3/23/2010       3       23      2010    0       647     521807  4816631 239 40
2:00:37 1/17/2014 1 17 2014 2 914 520173 4816626 243 40
22:01:23 4/23/2014 4 23 2014 22 913 522829 4816635 236 40
2:00:53 1/22/2010 1 22 2010 2 647 519589 4816625 245 40
22:00:47 4/3/2010 4 3 2010 22 650 522429 4816634 237 40
2:00:52 4/18/2011 4 18 2011 2 663 522603 4816635 237 40
6:00:43 4/14/2011 4 14 2011 6 650 523011 4816637 236 40
18:00:36 2/9/2014 2 9 2014 18 671 520709 4816630 242 40
4:00:42 4/14/2011 4 14 2011 4 650 523005 4816637 236 40
2:00:47 3/26/2008 3 26 2008 2 635 520888 4816630 241 40
4:00:47 3/31/2010 3 31 2010 4 652 522983 4816638 236 40
22:01:19 4/18/2011 4 18 2011 22 801 522680 4816637 237 40
22:00:42 2/8/2012 2 8 2012 22 658 520235 4816629 243 40



18:00:40 1/4/2011 1 4 2011 18 655 520465 4816631 242 40
2:00:45 4/6/2014 4 6 2014 2 907 521857 4816635 239 40
4:00:54 4/8/2011 4 8 2011 4 661 522640 4816638 237 40
18:00:55 1/31/2011 1 31 2011 18 641 520581 4816632 242 40
6:00:23 2/13/2012 2 13 2012 6 658 520128 4816630 243 40
6:00:41 1/17/2012 1 17 2012 6 665 520714 4816632 242 40
18:44:55 2/4/2014 2 4 2014 18 657 520630 4816632 242 40
16:00:30 4/19/2011 4 19 2011 16 664 521270 4816634 240 40
2:00:54 4/14/2011 4 14 2011 2 650 523013 4816640 236 40
6:00:53 3/31/2010 3 31 2010 6 652 522979 4816640 236 40
0:01:43 4/12/2010 4 12 2010 0 646 522273 4816638 238 40
2:00:26 2/13/2012 2 13 2012 2 658 520116 4816632 243 40
14:00:53 4/19/2011 4 19 2011 14 664 521291 4816636 240 40
22:00:53 3/22/2010 3 22 2010 22 639 521634 4816637 239 40
6:00:54 4/7/2014 4 7 2014 6 914 521327 4816637 240 40
18:00:47 2/2/2014 2 2 2014 18 914 520376 4816634 243 40
4:00:48 1/17/2012 1 17 2012 4 665 520711 4816635 242 40
22:00:56 2/1/2011 2 1 2011 22 641 520951 4816636 241 40
2:00:47 1/19/2014 1 19 2014 2 658 520115 4816634 243 40
18:00:47 3/22/2010 3 22 2010 18 639 521633 4816638 239 40
20:01:12 1/31/2014 1 31 2014 20 679 520264 4816634 243 40
4:00:42 2/24/2014 2 24 2014 4 917 520621 4816635 242 40
6:01:04 1/17/2011 1 17 2011 6 639 522489 4816642 237 40
0:00:54 3/28/2010 3 28 2010 0 646 522268 4816641 238 40
22:00:53 4/3/2010 4 3 2010 22 646 522439 4816642 237 40
4:00:48 2/13/2012 2 13 2012 4 658 520119 4816635 243 40
14:00:55 2/10/2014 2 10 2014 14 679 520596 4816636 242 40
4:00:54 4/7/2014 4 7 2014 4 914 521327 4816639 240 40
0:00:56 4/16/2013 4 16 2013 0 671 521907 4816641 239 40
0:02:11 2/2/2010 2 2 2010 0 641 521368 4816639 240 40
2:00:24 2/9/2012 2 9 2012 2 658 520255 4816636 243 40
10:00:55 4/19/2011 4 19 2011 10 664 521107 4816639 241 40
22:00:38 3/22/2010 3 22 2010 22 647 521827 4816641 239 40
6:00:50 4/6/2014 4 6 2014 6 907 521851 4816642 239 40
10:00:44 4/19/2011 4 19 2011 10 665 520935 4816639 241 40
22:00:54 4/15/2013 4 15 2013 22 671 521904 4816642 239 40
22:00:39 1/31/2014 1 31 2014 22 679 520266 4816637 243 40
8:00:48 4/2/2012 4 2 2012 8 658 521215 4816640 240 40
10:00:47 4/22/2011 4 22 2011 10 662 522768 4816645 237 40
18:00:36 3/14/2011 3 14 2011 18 653 521713 4816642 239 40
8:00:53 1/18/2012 1 18 2012 8 663 522890 4816647 236 40
18:00:42 1/2/2010 1 2 2010 18 640 520885 4816640 241 40
4:00:53 4/6/2014 4 6 2014 4 907 521852 4816644 239 40
22:00:27 3/1/2012 3 1 2012 22 658 520295 4816639 243 40
22:00:54 1/19/2009 1 19 2009 22 635 520507 4816640 242 40
0:00:43 3/2/2012 3 2 2012 0 658 520290 4816640 243 40
18:01:17 1/27/2011 1 27 2011 18 641 520587 4816641 242 40
22:00:22 3/27/2010 3 27 2010 22 646 522263 4816646 238 40
18:00:48 3/21/2010 3 21 2010 18 657 521643 4816645 239 40
18:01:02 1/6/2011 1 6 2011 18 655 520498 4816641 242 40
12:01:11 4/22/2011 4 22 2011 12 662 522687 4816648 237 40
6:00:53 1/20/2010 1 20 2010 6 647 519552 4816639 245 40
22:00:53 1/6/2011 1 6 2011 22 655 520499 4816642 242 40
2:00:56 3/29/2010 3 29 2010 2 655 523031 4816651 236 40



2:00:24 3/2/2012 3 2 2012 2 658 520277 4816642 243 40
6:00:49 1/18/2012 1 18 2012 6 663 522893 4816650 236 40
4:00:54 2/10/2014 2 10 2014 4 916 520721 4816643 242 40
8:00:47 1/20/2010 1 20 2010 8 647 519554 4816640 245 40
22:00:53 2/19/2014 2 19 2014 22 914 520611 4816643 242 40
22:00:39 2/11/2014 2 11 2014 22 916 520652 4816644 242 40
12:00:42 1/20/2009 1 20 2009 12 635 520497 4816643 242 40
18:00:41 1/19/2009 1 19 2009 18 635 520513 4816644 242 40
12:00:53 4/10/2009 4 10 2009 12 639 521102 4816646 241 40
2:00:35 1/20/2009 1 20 2009 2 635 520497 4816644 242 40
0:00:49 4/7/2014 4 7 2014 0 914 521214 4816646 240 40
16:00:47 2/1/2011 2 1 2011 16 654 520721 4816645 242 40
2:00:53 3/31/2010 3 31 2010 2 639 522844 4816652 236 40
2:00:47 4/21/2013 4 21 2013 2 658 522631 4816651 237 40
0:00:50 2/1/2014 2 1 2014 0 679 520257 4816644 243 40
0:00:56 2/6/2014 2 6 2014 0 917 520765 4816646 242 40
18:00:53 12/29/2010 12 29 2010 18 639 522854 4816653 236 40
6:00:56 1/31/2013 1 31 2013 6 677 520152 4816644 243 40
22:00:53 4/15/2009 4 15 2009 22 641 522326 4816651 238 40
2:01:12 1/17/2012 1 17 2012 2 665 520731 4816646 242 40
4:00:25 1/17/2011 1 17 2011 4 639 522879 4816653 236 40
10:00:49 1/20/2009 1 20 2009 10 635 520498 4816646 242 40
4:00:43 1/20/2009 1 20 2009 4 635 520498 4816646 242 40
6:00:54 4/5/2013 4 5 2013 6 658 522841 4816654 236 40
18:00:54 2/13/2014 2 13 2014 18 917 521176 4816648 241 40
20:00:55 2/9/2014 2 9 2014 20 916 520671 4816647 242 40
22:00:54 1/1/2010 1 1 2010 22 647 521468 4816650 240 40
8:00:34 1/20/2009 1 20 2009 8 635 520498 4816647 242 40
8:00:48 2/2/2014 2 2 2014 8 679 520605 4816647 242 40
22:00:54 12/29/2010 12 29 2010 22 639 522858 4816654 236 40
4:00:33 1/18/2012 1 18 2012 4 663 522889 4816655 236 40
12:00:54 4/7/2012 4 7 2012 12 671 523100 4816655 236 40
8:00:55 1/29/2010 1 29 2010 8 647 522292 4816653 238 40
2:00:37 2/1/2014 2 1 2014 2 679 520287 4816647 243 40
14:00:53 4/7/2012 4 7 2012 14 671 523099 4816656 236 40
2:00:41 4/10/2009 4 10 2009 2 646 521426 4816651 240 40
4:00:58 2/1/2014 2 1 2014 4 679 520295 4816647 243 40
18:01:06 4/28/2010 4 28 2010 18 640 522300 4816654 238 40
22:00:27 4/15/2008 4 15 2008 22 632 522982 4816656 236 40
2:00:53 4/28/2014 4 28 2014 2 909 522230 4816654 238 40
16:00:41 2/10/2014 2 10 2014 16 679 520604 4816649 242 40
22:00:47 2/9/2014 2 9 2014 22 916 520684 4816649 242 40
18:00:56 1/23/2011 1 23 2011 18 641 520609 4816649 242 40
22:00:26 12/2/2010 12 2 2010 22 650 521018 4816651 241 40
2:00:42 2/6/2012 2 6 2012 2 658 520247 4816649 243 40
18:00:56 1/4/2011 1 4 2011 18 655 520437 4816649 242 40
18:00:30 4/19/2011 4 19 2011 18 664 521630 4816654 239 40
6:00:48 1/20/2009 1 20 2009 6 635 520498 4816650 242 40
16:00:54 4/22/2011 4 22 2011 16 657 521744 4816654 239 40
8:01:11 1/14/2014 1 14 2014 8 914 520206 4816650 243 40
2:00:42 4/6/2011 4 6 2011 2 655 523176 4816660 236 40
0:01:07 1/5/2011 1 5 2011 0 655 520467 4816651 242 40
0:00:54 1/20/2009 1 20 2009 0 635 520506 4816652 242 40
8:00:53 3/19/2013 3 19 2013 8 679 521417 4816655 240 40



20:00:38 4/24/2014 4 24 2014 20 913 522721 4816659 237 40
18:00:51 4/22/2011 4 22 2011 18 657 521796 4816657 239 40
2:00:56 4/4/2010 4 4 2010 2 653 522258 4816658 238 40
0:00:56 2/10/2014 2 10 2014 0 916 520682 4816653 242 40
8:00:53 1/31/2013 1 31 2013 8 677 520148 4816652 243 40
4:00:26 2/9/2012 2 9 2012 4 658 520275 4816652 243 40
4:00:48 1/15/2010 1 15 2010 4 647 520653 4816654 242 40
18:00:40 3/15/2011 3 15 2011 18 654 521794 4816657 239 40
8:00:47 1/8/2014 1 8 2014 8 914 519566 4816651 245 40
0:00:48 2/9/2012 2 9 2012 0 658 520269 4816653 243 40
20:00:53 2/11/2014 2 11 2014 20 916 520645 4816654 242 40
8:00:22 1/10/2009 1 10 2009 8 634 520375 4816654 243 40
22:00:41 1/4/2011 1 4 2011 22 655 520435 4816654 242 40
8:00:35 4/7/2012 4 7 2012 8 658 522853 4816662 236 40
8:01:09 4/2/2013 4 2 2013 8 679 522746 4816662 237 40
14:00:57 12/12/2010 12 12 2010 14 641 519782 4816653 244 40
0:02:40 4/6/2011 4 6 2011 0 655 523164 4816664 236 40
18:00:48 4/5/2014 4 5 2014 18 914 521180 4816658 241 40
8:00:54 3/29/2010 3 29 2010 8 655 523187 4816665 236 40
4:00:45 3/29/2010 3 29 2010 4 655 523129 4816665 236 40
12:00:47 4/20/2011 4 20 2011 12 657 521270 4816659 240 40
2:01:11 3/27/2010 3 27 2010 2 646 522582 4816663 237 40
2:00:57 4/21/2013 4 21 2013 2 677 522711 4816664 237 40
18:00:42 1/6/2011 1 6 2011 18 655 520540 4816657 242 40
18:01:24 11/30/2009 11 30 2009 18 638 521135 4816659 241 40
6:00:55 1/8/2014 1 8 2014 6 914 519547 4816655 245 40
18:01:01 1/6/2014 1 6 2014 18 914 519563 4816655 245 40
18:00:35 1/8/2009 1 8 2009 18 633 522873 4816666 236 40
18:00:44 1/22/2009 1 22 2009 18 635 520774 4816659 242 40
0:00:42 1/3/2014 1 3 2014 0 914 520145 4816657 243 40
6:00:32 1/17/2014 1 17 2014 6 914 520199 4816657 243 40
6:00:54 4/5/2014 4 5 2014 6 914 521325 4816661 240 40
2:00:47 2/5/2011 2 5 2011 2 647 520679 4816659 242 40
0:00:54 1/7/2011 1 7 2011 0 655 520527 4816659 242 40
10:00:54 4/21/2011 4 21 2011 10 665 522864 4816666 236 40
16:00:41 4/7/2012 4 7 2012 16 671 523089 4816667 236 40
6:01:53 2/21/2011 2 21 2011 6 638 520667 4816660 242 40
4:00:48 1/22/2010 1 22 2010 4 641 519557 4816656 245 40
0:00:43 4/1/2008 4 1 2008 0 634 520457 4816659 242 40
2:00:53 4/6/2011 4 6 2011 2 654 522994 4816667 236 40
0:00:54 1/31/2011 1 31 2011 0 655 520446 4816659 242 40
0:00:48 2/20/2014 2 20 2014 0 909 520648 4816660 242 40
10:01:12 4/2/2013 4 2 2013 10 679 522840 4816667 236 40
2:00:53 2/10/2014 2 10 2014 2 916 520687 4816660 242 40
2:00:32 1/20/2014 1 20 2014 2 914 519531 4816657 245 40
6:00:54 3/29/2010 3 29 2010 6 655 523128 4816669 236 40
22:00:50 1/22/2009 1 22 2009 22 635 520771 4816661 242 40
6:00:53 3/31/2010 3 31 2010 6 638 523033 4816669 236 40
20:00:44 2/20/2012 2 20 2012 20 658 520733 4816662 242 40
18:00:56 4/24/2014 4 24 2014 18 913 522888 4816669 236 40
8:00:52 1/8/2013 1 8 2013 8 679 520705 4816662 242 40
18:00:11 1/24/2010 1 24 2010 18 647 521385 4816664 240 40
16:00:42 4/22/2011 4 22 2011 16 662 522695 4816669 237 40
0:00:48 4/6/2011 4 6 2011 0 654 522989 4816670 236 40



18:00:38 3/8/2011 3 8 2011 18 641 520421 4816661 242 40
2:01:12 3/23/2010 3 23 2010 2 643 521118 4816664 241 40
4:00:54 4/5/2014 4 5 2014 4 914 521328 4816665 240 40
4:00:53 4/5/2011 4 5 2011 4 655 523112 4816670 236 40
18:00:41 3/26/2010 3 26 2010 18 657 521472 4816665 240 40
4:01:41 1/20/2014 1 20 2014 4 914 519529 4816659 245 40
4:00:37 4/4/2010 4 4 2010 4 653 522341 4816668 238 40
6:00:42 1/22/2010 1 22 2010 6 641 519556 4816660 245 40
2:00:53 1/3/2014 1 3 2014 2 914 520150 4816662 243 40
4:00:44 1/6/2011 1 6 2011 4 654 520557 4816663 242 40
18:00:56 2/4/2011 2 4 2011 18 641 520935 4816665 241 40
22:00:25 1/2/2014 1 2 2014 22 914 520160 4816663 243 40
2:00:48 1/23/2009 1 23 2009 2 635 520773 4816665 242 40
4:00:14 1/23/2009 1 23 2009 4 635 520774 4816665 242 40
22:00:29 2/20/2012 2 20 2012 22 658 520741 4816665 242 40
8:01:23 1/17/2014 1 17 2014 8 914 520204 4816664 243 40
16:00:24 1/24/2011 1 24 2011 16 647 520770 4816666 242 40
12:01:12 4/7/2012 4 7 2012 12 677 523155 4816674 236 40
20:00:43 3/1/2012 3 1 2012 20 658 520328 4816665 243 40
20:01:06 2/19/2014 2 19 2014 20 914 520638 4816666 242 40
22:00:42 2/23/2012 2 23 2012 22 658 520366 4816665 243 40
18:00:44 2/20/2011 2 20 2011 18 650 520713 4816666 242 40
6:00:41 1/7/2011 1 7 2011 6 654 520456 4816665 242 40
18:00:24 1/30/2011 1 30 2011 18 655 520434 4816666 242 40
6:00:41 1/6/2011 1 6 2011 6 650 520782 4816667 242 40
14:00:53 4/22/2011 4 22 2011 14 662 522703 4816674 237 40
4:00:33 1/3/2014 1 3 2014 4 914 520145 4816666 243 40
4:00:57 1/7/2011 1 7 2011 4 654 520394 4816667 243 40
8:00:32 1/23/2009 1 23 2009 8 635 520769 4816668 242 40
10:00:39 4/7/2012 4 7 2012 10 677 523163 4816676 236 40
2:00:13 1/7/2011 1 7 2011 2 655 520548 4816667 242 40
8:00:53 1/18/2010 1 18 2010 8 641 519561 4816665 245 40
18:01:57 1/10/2011 1 10 2011 18 655 520642 4816668 242 40
6:00:54 4/1/2013 4 1 2013 6 679 522699 4816675 237 40
22:00:41 2/19/2014 2 19 2014 22 909 520643 4816668 242 40
2:00:53 3/23/2010 3 23 2010 2 647 521892 4816673 239 40
4:01:18 4/1/2013 4 1 2013 4 679 522697 4816675 237 40
4:00:55 1/17/2014 1 17 2014 4 914 520199 4816667 243 40
14:00:54 4/7/2012 4 7 2012 14 677 523157 4816677 236 40
18:00:44 1/19/2009 1 19 2009 18 635 520526 4816669 242 40
6:00:47 1/7/2011 1 7 2011 6 655 520527 4816669 242 40
18:00:42 4/8/2010 4 8 2010 18 652 521775 4816673 239 40
22:00:53 11/19/2010 11 19 2010 22 654 522906 4816677 236 40
6:00:49 1/23/2009 1 23 2009 6 635 520770 4816670 242 40
18:00:49 2/1/2011 2 1 2011 18 641 520959 4816670 241 40
18:00:48 2/9/2014 2 9 2014 18 916 520692 4816670 242 40
10:00:50 4/7/2012 4 7 2012 10 671 523086 4816677 236 40
16:00:56 4/6/2012 4 6 2012 16 665 521502 4816672 240 40
4:00:47 1/7/2011 1 7 2011 4 655 520532 4816669 242 40
22:00:50 1/15/2012 1 15 2012 22 665 521449 4816672 240 40
2:00:54 1/11/2010 1 11 2010 2 647 519550 4816667 245 40
22:00:49 1/9/2009 1 9 2009 22 637 520557 4816670 242 40
22:00:54 1/10/2010 1 10 2010 22 647 519695 4816668 244 40
6:00:42 12/30/2010 12 30 2010 6 639 522890 4816678 236 40



2:00:24 3/2/2012 3 2 2012 2 666 520673 4816671 242 40
8:00:40 4/7/2012 4 7 2012 8 677 522903 4816679 236 40
0:00:49 4/16/2009 4 16 2009 0 641 522233 4816676 238 40
0:00:15 1/23/2009 1 23 2009 0 635 520771 4816672 242 40
6:00:51 1/6/2011 1 6 2011 6 654 520557 4816671 242 40
22:00:47 1/30/2011 1 30 2011 22 655 520438 4816671 242 40
20:00:42 2/23/2012 2 23 2012 20 658 520355 4816671 243 40
4:00:06 12/30/2010 12 30 2010 4 639 522893 4816679 236 40
20:00:56 1/2/2014 1 2 2014 20 914 520158 4816671 243 40
6:00:50 1/15/2012 1 15 2012 6 665 522833 4816679 236 40
2:00:47 3/31/2013 3 31 2013 2 658 522695 4816680 237 40
18:01:59 3/4/2010 3 4 2010 18 641 520875 4816674 241 40
22:00:56 1/1/2010 1 1 2010 22 646 521508 4816677 240 40
6:00:57 2/1/2014 2 1 2014 6 679 520319 4816674 243 40
0:00:41 2/24/2012 2 24 2012 0 658 520346 4816674 243 40
8:01:23 3/14/2013 3 14 2013 8 658 520964 4816676 241 40
18:01:03 12/16/2010 12 16 2010 18 657 519593 4816672 245 40
2:00:48 12/30/2010 12 30 2010 2 639 522882 4816683 236 40
18:00:34 1/5/2011 1 5 2011 18 655 520577 4816675 242 40
22:00:47 3/22/2010 3 22 2010 22 653 521660 4816679 239 40
4:00:32 1/15/2012 1 15 2012 4 665 522827 4816684 236 40
8:00:42 2/1/2014 2 1 2014 8 679 520310 4816676 243 40
0:00:50 4/16/2008 4 16 2008 0 632 522901 4816685 236 40
2:00:17 1/6/2011 1 6 2011 2 654 520576 4816677 242 40
2:00:42 4/14/2011 4 14 2011 2 658 523102 4816686 236 40
4:00:48 1/6/2011 1 6 2011 4 650 520782 4816679 242 40
0:00:47 3/28/2010 3 28 2010 0 801 522301 4816683 238 40
18:00:23 4/13/2009 4 13 2009 18 634 521462 4816681 240 40
18:00:23 1/31/2011 1 31 2011 18 657 520424 4816678 242 40
2:00:25 1/31/2011 1 31 2011 2 655 520438 4816678 242 40
16:00:45 12/11/2010 12 11 2010 16 653 520705 4816680 242 40
18:00:20 1/7/2009 1 7 2009 18 634 520599 4816679 242 40
8:00:53 4/8/2010 4 8 2010 8 643 520913 4816680 241 40
18:00:38 1/6/2011 1 6 2011 18 654 520368 4816679 243 40
2:00:54 12/22/2010 12 22 2010 2 657 519570 4816677 245 40
18:00:41 1/9/2009 1 9 2009 18 637 520554 4816680 242 40
6:00:54 2/21/2011 2 21 2011 6 650 520702 4816680 242 40
4:00:53 1/1/2014 1 1 2014 4 907 520854 4816681 241 40
4:00:54 3/31/2011 3 31 2011 4 650 522900 4816687 236 40
20:00:54 1/30/2014 1 30 2014 20 907 520669 4816680 242 40
2:00:52 4/14/2010 4 14 2010 2 643 522657 4816687 237 40
16:00:57 1/4/2011 1 4 2011 16 654 520212 4816679 243 40
0:01:11 1/7/2011 1 7 2011 0 654 520387 4816680 243 40
18:00:43 3/8/2011 3 8 2011 18 657 520385 4816680 243 40
22:00:35 1/6/2011 1 6 2011 22 654 520386 4816680 243 40
18:01:23 1/2/2011 1 2 2011 18 655 520786 4816681 242 40
22:00:20 3/31/2008 3 31 2008 22 634 520537 4816681 242 40
18:00:41 3/8/2011 3 8 2011 18 654 520495 4816681 242 40
22:00:33 1/30/2014 1 30 2014 22 907 520672 4816681 242 40
0:00:53 2/20/2014 2 20 2014 0 914 520624 4816681 242 40
2:00:45 4/7/2014 4 7 2014 2 914 521212 4816683 240 40
2:00:55 4/11/2009 4 11 2009 2 639 522500 4816688 237 40
16:00:54 2/9/2014 2 9 2014 16 914 520730 4816683 242 40
2:00:39 4/19/2014 4 19 2014 2 916 521055 4816684 241 40



0:00:43 3/9/2011 3 9 2011 0 657 520403 4816683 243 40
18:01:03 3/31/2008 3 31 2008 18 634 520593 4816684 242 40
6:00:38 3/31/2011 3 31 2011 6 650 522905 4816691 236 40
10:00:28 4/6/2013 4 6 2013 10 679 521300 4816687 240 40
22:00:54 4/18/2011 4 18 2011 22 664 522592 4816691 237 40
18:01:39 2/15/2011 2 15 2011 18 641 521669 4816688 239 40
18:00:54 3/8/2011 3 8 2011 18 657 520400 4816684 243 40
18:00:49 3/31/2008 3 31 2008 18 634 520537 4816685 242 40
2:00:19 1/10/2009 1 10 2009 2 637 520594 4816685 242 40
22:00:55 4/1/2012 4 1 2012 22 673 522782 4816693 237 40
0:00:47 1/31/2014 1 31 2014 0 907 520675 4816686 242 40
0:00:50 1/6/2011 1 6 2011 0 654 520616 4816686 242 40
18:00:53 3/15/2009 3 15 2009 18 638 520546 4816686 242 40
16:00:10 3/31/2008 3 31 2008 16 631 520996 4816688 241 40
18:01:05 2/1/2011 2 1 2011 18 641 521212 4816688 240 40
16:00:40 1/5/2011 1 5 2011 16 653 520615 4816687 242 40
18:00:54 2/3/2012 2 3 2012 18 641 520186 4816685 243 40
18:00:53 2/25/2009 2 25 2009 18 632 520678 4816687 242 40
18:00:43 3/20/2008 3 20 2008 18 632 520799 4816688 242 40
22:00:48 3/25/2008 3 25 2008 22 634 520516 4816687 242 40
18:00:54 3/22/2010 3 22 2010 18 656 521283 4816689 240 40
22:00:29 3/8/2011 3 8 2011 22 657 520403 4816687 243 40
2:00:26 3/9/2011 3 9 2011 2 657 520408 4816687 242 40
16:00:52 4/3/2010 4 3 2010 16 653 523113 4816696 236 40
6:00:47 3/12/2011 3 12 2011 6 650 520565 4816688 242 40
22:00:55 3/22/2010 3 22 2010 22 643 521283 4816691 240 40
0:00:42 3/26/2008 3 26 2008 0 634 520540 4816689 242 40
16:00:54 12/29/2010 12 29 2010 16 801 522733 4816696 237 40
6:00:25 2/9/2012 2 9 2012 6 658 520355 4816689 243 40
6:00:42 3/31/2011 3 31 2011 6 663 522897 4816697 236 40
2:00:47 3/28/2013 3 28 2013 2 677 522326 4816696 238 40
18:00:53 2/20/2011 2 20 2011 18 801 520863 4816691 241 40
0:00:43 2/21/2012 2 21 2012 0 658 520757 4816691 242 40
18:00:47 1/6/2011 1 6 2011 18 654 520385 4816690 243 40
0:00:54 1/6/2011 1 6 2011 0 650 520778 4816691 242 40
4:00:53 3/31/2011 3 31 2011 4 663 522893 4816699 236 40
6:00:48 4/25/2011 4 25 2011 6 657 521858 4816695 239 40
0:00:25 2/22/2011 2 22 2011 0 657 520419 4816691 242 40
4:00:24 3/31/2011 3 31 2011 4 660 522888 4816699 236 40
8:00:48 3/3/2011 3 3 2011 8 655 520885 4816692 241 40
6:00:54 1/10/2009 1 10 2009 6 637 520798 4816692 242 40
12:00:53 4/1/2012 4 1 2012 12 672 521397 4816694 240 40
6:00:41 3/31/2011 3 31 2011 6 660 522893 4816700 236 40
18:00:57 1/9/2009 1 9 2009 18 632 520387 4816692 243 40
18:00:53 1/4/2011 1 4 2011 18 654 520219 4816692 243 40
0:00:58 4/4/2010 4 4 2010 0 646 522430 4816699 237 40
2:00:47 2/22/2011 2 22 2011 2 657 520474 4816693 242 40
18:00:51 1/25/2011 1 25 2011 18 654 520740 4816694 242 40
2:00:48 1/31/2014 1 31 2014 2 907 520673 4816694 242 40
18:01:05 1/24/2010 1 24 2010 18 646 520870 4816695 241 40
22:00:28 3/7/2011 3 7 2011 22 641 520444 4816694 242 40
18:01:23 1/24/2010 1 24 2010 18 640 520888 4816696 241 40
8:01:00 1/20/2014 1 20 2014 8 914 519549 4816692 245 40
22:00:42 2/21/2011 2 21 2011 22 657 520410 4816695 242 40



18:00:58 1/30/2014 1 30 2014 18 907 520675 4816696 242 40
4:00:53 1/31/2014 1 31 2014 4 907 520672 4816696 242 40
18:00:58 1/24/2011 1 24 2011 18 646 520695 4816696 242 40
18:00:56 3/5/2010 3 5 2010 18 646 520884 4816697 241 40
0:01:01 1/17/2014 1 17 2014 0 914 520221 4816695 243 40
22:00:54 1/2/2011 1 2 2011 22 655 520788 4816697 242 40
18:00:49 2/1/2014 2 1 2014 18 909 520882 4816697 241 40
0:01:23 4/16/2009 4 16 2009 0 643 522241 4816702 238 40
8:00:47 12/5/2010 12 5 2010 8 801 521448 4816700 240 40
18:01:01 2/13/2014 2 13 2014 18 679 521248 4816700 240 40
18:00:53 1/23/2014 1 23 2014 18 658 519694 4816695 244 40
22:00:44 1/5/2011 1 5 2011 22 654 520669 4816699 242 40
18:00:55 12/22/2010 12 22 2010 18 647 522540 4816705 237 40
20:00:42 12/31/2013 12 31 2013 20 679 520704 4816699 242 40
22:00:10 3/27/2010 3 27 2010 22 801 522248 4816704 238 40
18:00:47 2/20/2012 2 20 2012 18 658 520749 4816699 242 40
0:00:41 1/10/2009 1 10 2009 0 637 520580 4816699 242 40
22:00:53 4/6/2014 4 6 2014 22 914 521132 4816701 241 40
2:00:41 3/12/2011 3 12 2011 2 650 520613 4816700 242 40
18:00:40 3/21/2010 3 21 2010 18 801 521335 4816702 240 40
20:00:50 4/13/2013 4 13 2013 20 658 520963 4816702 241 40
18:00:35 1/5/2011 1 5 2011 18 654 520677 4816701 242 40
22:00:48 1/21/2009 1 21 2009 22 635 520609 4816701 242 40
18:01:23 1/5/2011 1 5 2011 18 654 520678 4816702 242 40
16:00:48 1/3/2009 1 3 2009 16 635 520774 4816703 242 40
0:00:40 4/10/2010 4 10 2010 0 647 521314 4816705 240 40
2:00:22 1/5/2011 1 5 2011 2 654 520279 4816702 243 40
6:00:48 1/22/2009 1 22 2009 6 635 520763 4816703 242 40
4:00:48 4/25/2011 4 25 2011 4 657 521839 4816707 239 40
16:02:38 2/9/2014 2 9 2014 16 917 520701 4816703 242 40
8:00:50 1/5/2011 1 5 2011 8 654 520284 4816702 243 40
18:00:28 3/28/2014 3 28 2014 18 679 520867 4816704 241 40
18:01:17 4/28/2010 4 28 2010 18 654 520916 4816705 241 40
22:00:54 4/9/2009 4 9 2009 22 647 521858 4816708 239 40
2:00:56 4/7/2010 4 7 2010 2 639 522446 4816710 237 40
18:00:21 1/4/2011 1 4 2011 18 654 520217 4816704 243 40
22:00:53 3/23/2014 3 23 2014 22 909 521678 4816708 239 40
2:00:53 4/29/2009 4 29 2009 2 639 521430 4816708 240 40
16:00:53 3/8/2011 3 8 2011 16 654 520412 4816705 242 40
2:00:40 3/28/2013 3 28 2013 2 658 522246 4816711 238 40
18:00:51 11/24/2010 11 24 2010 18 638 519912 4816704 244 40
22:00:47 4/2/2013 4 2 2013 22 658 522560 4816713 237 40
4:00:41 4/8/2011 4 8 2011 4 650 522716 4816714 237 40
18:00:53 3/17/2010 3 17 2010 18 656 521266 4816709 240 40
18:00:53 3/21/2010 3 21 2010 18 639 521331 4816710 240 40
2:00:21 1/22/2009 1 22 2009 2 635 520586 4816708 242 40
0:00:55 1/8/2013 1 8 2013 0 679 520801 4816709 242 40
18:00:53 1/21/2009 1 21 2009 18 635 520779 4816709 242 40
18:00:15 3/22/2010 3 22 2010 18 653 521680 4816712 239 40
18:00:11 1/2/2011 1 2 2011 18 655 520775 4816709 242 40
18:00:43 1/5/2011 1 5 2011 18 650 520789 4816710 242 40
4:00:33 1/22/2009 1 22 2009 4 635 520609 4816710 242 40
14:00:45 4/16/2011 4 16 2011 14 801 521361 4816713 240 40
0:00:47 3/8/2011 3 8 2011 0 641 520426 4816710 242 40



0:00:50 4/3/2013 4 3 2013 0 658 522550 4816717 237 40
0:00:53 1/22/2009 1 22 2009 0 635 520607 4816712 242 40
18:01:18 3/31/2008 3 31 2008 18 633 520897 4816713 241 40
2:00:47 4/6/2011 4 6 2011 2 669 523211 4816720 236 40
22:00:53 3/8/2011 3 8 2011 22 641 520417 4816711 242 40
20:00:44 2/8/2012 2 8 2012 20 658 520220 4816711 243 40
16:00:53 3/8/2011 3 8 2011 16 657 520415 4816712 242 40
22:00:43 1/5/2011 1 5 2011 22 650 520788 4816714 242 40
18:01:03 3/22/2010 3 22 2010 18 643 521224 4816715 240 40
0:00:30 12/23/2013 12 23 2013 0 908 520762 4816714 242 40
20:00:48 2/19/2014 2 19 2014 20 909 520663 4816714 242 40
0:00:24 2/19/2012 2 19 2012 0 658 520432 4816714 242 40
18:00:47 4/9/2009 4 9 2009 18 647 521867 4816719 239 40
18:01:11 2/4/2011 2 4 2011 18 641 520910 4816716 241 40
18:00:44 1/31/2011 1 31 2011 18 657 520634 4816715 242 40
18:00:54 3/8/2011 3 8 2011 18 641 520415 4816715 242 40
0:00:53 4/10/2009 4 10 2009 0 647 521860 4816719 239 40
8:00:56 3/2/2011 3 2 2011 8 653 520975 4816716 241 40
4:01:12 11/20/2010 11 20 2010 4 641 522838 4816723 236 40
6:00:48 1/5/2011 1 5 2011 6 654 520269 4816715 243 40
0:00:24 4/6/2011 4 6 2011 0 669 523200 4816725 236 40
4:00:53 1/5/2011 1 5 2011 4 654 520274 4816716 243 40
2:00:41 3/31/2010 3 31 2010 2 652 522835 4816724 236 40
8:01:18 1/5/2011 1 5 2011 8 655 520696 4816717 242 40
22:00:53 1/16/2014 1 16 2014 22 914 520321 4816716 243 40
16:00:54 4/6/2013 4 6 2013 16 679 521627 4816720 239 40
0:00:50 4/10/2009 4 10 2009 0 646 521421 4816721 240 40
8:00:56 1/4/2011 1 4 2011 8 655 520706 4816718 242 40
0:00:49 1/20/2014 1 20 2014 0 914 519597 4816715 245 40
0:00:50 1/5/2011 1 5 2011 0 654 520275 4816717 243 40
18:00:47 4/1/2012 4 1 2012 18 657 521657 4816722 239 40
4:00:50 1/11/2009 1 11 2009 4 634 522831 4816726 236 40
20:00:53 2/24/2012 2 24 2012 20 665 520403 4816719 243 40
0:00:49 4/4/2010 4 4 2010 0 650 522451 4816725 237 40
18:00:56 1/5/2011 1 5 2011 18 650 520785 4816720 242 40
18:00:48 2/11/2009 2 11 2009 18 632 520684 4816720 242 40
6:00:24 1/11/2009 1 11 2009 6 634 522831 4816727 236 40
8:00:37 1/28/2014 1 28 2014 8 914 519643 4816717 244 40
8:00:53 3/16/2013 3 16 2013 8 679 521401 4816722 240 40
22:00:38 3/11/2011 3 11 2011 22 650 520617 4816720 242 40
20:00:42 1/16/2014 1 16 2014 20 914 520325 4816719 243 40
0:00:53 1/16/2012 1 16 2012 0 663 522690 4816727 237 40
22:00:42 4/9/2009 4 9 2009 22 646 521427 4816723 240 40
2:00:42 4/10/2009 4 10 2009 2 634 521436 4816724 240 40
22:00:38 1/4/2011 1 4 2011 22 654 520271 4816720 243 40
18:00:41 3/6/2011 3 6 2011 18 650 520394 4816721 243 40
10:00:53 1/17/2014 1 17 2014 10 914 520267 4816721 243 40
22:00:53 2/24/2012 2 24 2012 22 665 520402 4816722 243 40
18:01:11 3/22/2010 3 22 2010 18 647 522028 4816727 238 40
2:00:48 3/8/2011 3 8 2011 2 641 520385 4816723 243 40
4:00:56 1/6/2011 1 6 2011 4 646 520718 4816725 242 40
16:00:53 3/9/2011 3 9 2011 16 653 520804 4816725 242 40
14:00:54 3/8/2011 3 8 2011 14 654 520380 4816724 243 40
6:00:55 1/15/2012 1 15 2012 6 663 522493 4816731 237 40



6:00:33 1/5/2011 1 5 2011 6 655 520711 4816726 242 40
0:00:55 3/12/2011 3 12 2011 0 650 520615 4816726 242 40
18:00:50 1/3/2013 1 3 2013 18 657 519642 4816723 244 40
4:00:35 1/15/2010 1 15 2010 4 638 520689 4816727 242 40
16:00:56 1/21/2011 1 21 2011 16 647 521232 4816729 240 40
2:00:53 12/2/2010 12 2 2010 2 657 519610 4816724 244 40
4:00:24 4/8/2011 4 8 2011 4 660 522545 4816733 237 40
2:00:48 4/25/2011 4 25 2011 2 657 521832 4816732 239 40
18:00:51 1/16/2014 1 16 2014 18 914 520331 4816727 243 40
16:00:50 2/13/2011 2 13 2011 16 654 520711 4816728 242 40
2:00:29 1/5/2011 1 5 2011 2 655 520711 4816729 242 40
18:00:54 3/16/2009 3 16 2009 18 639 521334 4816731 240 40
8:00:48 3/29/2010 3 29 2010 8 641 523119 4816737 236 40
22:00:21 1/19/2014 1 19 2014 22 914 519593 4816726 245 40
6:00:48 1/4/2011 1 4 2011 6 655 520707 4816729 242 40
0:00:18 1/11/2010 1 11 2010 0 647 519489 4816725 245 40
16:00:53 2/9/2014 2 9 2014 16 909 520671 4816729 242 40
18:01:25 12/24/2012 12 24 2012 18 674 520800 4816730 242 40
18:00:55 3/8/2011 3 8 2011 18 654 520485 4816729 242 40
2:00:26 3/9/2011 3 9 2011 2 641 520423 4816729 242 40
6:00:32 1/6/2011 1 6 2011 6 646 520717 4816730 242 40
4:01:36 3/28/2013 3 28 2013 4 679 522779 4816737 237 40
22:00:26 2/18/2012 2 18 2012 22 658 520402 4816729 243 40
4:00:47 4/10/2010 4 10 2010 4 652 521386 4816733 240 40
0:00:47 12/2/2010 12 2 2010 0 657 519612 4816727 244 40
18:01:47 4/15/2009 4 15 2009 18 641 522742 4816737 237 40
20:00:53 1/21/2014 1 21 2014 20 914 519656 4816728 244 40
0:01:04 3/30/2011 3 30 2011 0 665 522253 4816736 238 40
4:00:41 1/10/2009 1 10 2009 4 637 520709 4816732 242 40
6:00:54 3/28/2013 3 28 2013 6 679 522775 4816739 237 40
18:01:06 3/29/2010 3 29 2010 18 643 522674 4816739 237 40
2:00:48 4/10/2010 4 10 2010 2 652 521378 4816735 240 40
8:00:56 3/31/2013 3 31 2013 8 679 523164 4816741 236 40
12:00:53 12/11/2010 12 11 2010 12 639 521200 4816735 241 40
2:00:54 3/31/2010 3 31 2010 2 638 522815 4816740 236 40
8:00:47 1/31/2014 1 31 2014 8 907 520690 4816734 242 40
8:00:12 1/22/2009 1 22 2009 8 635 520762 4816734 242 40
18:00:41 4/22/2011 4 22 2011 18 662 522714 4816741 237 40
14:00:54 4/24/2014 4 24 2014 14 913 523028 4816742 236 40
8:00:54 2/22/2011 2 22 2011 8 647 520895 4816735 241 40
4:00:53 1/15/2012 1 15 2012 4 663 522500 4816740 237 40
0:00:44 1/22/2014 1 22 2014 0 914 519636 4816732 244 40
20:00:55 1/19/2014 1 19 2014 20 914 519594 4816732 245 40
6:00:53 4/5/2011 4 5 2011 6 655 523198 4816743 236 40
10:00:53 12/11/2010 12 11 2010 10 639 521193 4816737 241 40
6:00:54 4/10/2010 4 10 2010 6 652 521384 4816738 240 40
4:01:04 3/12/2011 3 12 2011 4 650 520598 4816736 242 40
12:00:10 1/3/2011 1 3 2011 12 654 520382 4816736 243 40
10:00:53 1/19/2014 1 19 2014 10 914 519644 4816734 244 40
18:00:53 3/6/2011 3 6 2011 18 654 520399 4816736 243 40
18:00:50 1/20/2013 1 20 2013 18 658 520195 4816736 243 40
4:00:47 1/4/2011 1 4 2011 4 654 520230 4816736 243 40
2:00:42 1/4/2011 1 4 2011 2 655 520704 4816738 242 40
18:00:54 4/3/2010 4 3 2010 18 646 522892 4816745 236 40



8:00:54 2/22/2011 2 22 2011 8 646 520895 4816739 241 40
4:00:55 1/4/2011 1 4 2011 4 655 520710 4816739 242 40
2:00:47 1/22/2014 1 22 2014 2 914 519629 4816736 244 40
6:00:47 1/31/2014 1 31 2014 6 907 520688 4816739 242 40
2:00:41 2/21/2012 2 21 2012 2 658 520742 4816740 242 40
18:00:53 2/18/2014 2 18 2014 18 909 520892 4816740 241 40
16:00:47 4/13/2010 4 13 2010 16 653 521692 4816743 239 40
2:00:53 4/14/2009 4 14 2009 2 634 521567 4816743 240 40
18:00:55 2/25/2011 2 25 2011 18 647 521041 4816742 241 40
6:00:46 4/24/2011 4 24 2011 6 657 522005 4816745 239 40
22:00:31 1/21/2014 1 21 2014 22 914 519608 4816738 244 40
2:00:21 1/8/2011 1 8 2011 2 655 520727 4816742 242 40
10:00:24 4/2/2012 4 2 2012 10 657 520920 4816742 241 40
8:00:47 3/28/2013 3 28 2013 8 679 522991 4816749 236 40
4:00:55 1/5/2011 1 5 2011 4 655 520707 4816742 242 40
14:00:48 4/1/2012 4 1 2012 14 672 521438 4816744 240 40
6:00:42 3/1/2012 3 1 2012 6 665 521014 4816743 241 40
18:00:44 4/9/2013 4 9 2013 18 671 523050 4816750 236 40
4:00:54 3/8/2011 3 8 2011 4 641 520395 4816741 243 40
18:00:38 4/10/2009 4 10 2009 18 641 521696 4816746 239 40
2:00:33 1/1/2014 1 1 2014 2 907 520867 4816743 241 40
8:00:51 3/19/2013 3 19 2013 8 677 521482 4816745 240 40
6:15:12 1/27/2014 1 27 2014 6 657 519889 4816740 244 40
2:00:54 2/19/2012 2 19 2012 2 658 520466 4816743 242 40
18:01:13 1/3/2011 1 3 2011 18 655 520709 4816744 242 40
0:01:08 4/11/2010 4 11 2010 0 639 521264 4816747 240 40
2:01:23 2/18/2012 2 18 2012 2 641 520489 4816744 242 40
2:00:54 3/18/2013 3 18 2013 2 671 522342 4816750 238 40
18:00:19 2/21/2011 2 21 2011 18 657 520415 4816745 242 40
10:00:49 1/2/2011 1 2 2011 10 655 520698 4816746 242 40
6:00:53 1/28/2014 1 28 2014 6 914 519627 4816743 244 40
16:00:47 4/24/2014 4 24 2014 16 913 522932 4816754 236 40
4:00:54 4/14/2009 4 14 2009 4 634 521580 4816750 240 40
2:00:54 3/22/2008 3 22 2008 2 633 520874 4816748 241 40
20:00:41 2/18/2012 2 18 2012 20 658 520391 4816747 243 40
2:00:54 4/6/2011 4 6 2011 2 801 523163 4816756 236 40
6:00:47 1/16/2014 1 16 2014 6 914 520350 4816747 243 40
18:00:53 3/25/2008 3 25 2008 18 634 520824 4816749 241 40
6:00:41 2/2/2014 2 2 2014 6 909 520898 4816749 241 40
4:00:23 4/8/2011 4 8 2011 4 801 522624 4816755 237 40
4:00:53 4/8/2011 4 8 2011 4 655 522553 4816755 237 40
8:01:12 1/16/2014 1 16 2014 8 914 520357 4816749 243 40
4:00:50 1/16/2014 1 16 2014 4 914 520345 4816749 243 40
6:00:42 3/8/2011 3 8 2011 6 641 520406 4816750 243 40
10:00:48 1/23/2014 1 23 2014 10 658 519857 4816748 244 40
18:00:53 3/11/2011 3 11 2011 18 650 520411 4816750 242 40
18:00:30 3/26/2010 3 26 2010 18 646 523045 4816759 236 40
8:00:47 3/11/2010 3 11 2010 8 641 520897 4816752 241 40
18:00:48 1/14/2011 1 14 2011 18 655 520762 4816752 242 40
0:00:47 3/23/2010 3 23 2010 0 653 521602 4816755 240 40
4:00:24 4/24/2011 4 24 2011 4 657 522003 4816758 239 40
4:00:48 4/11/2010 4 11 2010 4 639 521359 4816756 240 40
2:00:47 3/23/2010 3 23 2010 2 653 521573 4816757 240 40
18:00:42 2/17/2011 2 17 2011 18 655 520773 4816755 242 40



16:00:41 4/1/2012 4 1 2012 16 657 521580 4816758 240 40
14:00:56 4/13/2010 4 13 2010 14 653 521730 4816758 239 40
18:00:53 3/29/2010 3 29 2010 18 801 523050 4816763 236 40
8:00:56 1/20/2012 1 20 2012 8 665 520880 4816756 241 40
16:00:54 1/21/2011 1 21 2011 16 655 520728 4816756 242 40
4:00:33 4/14/2010 4 14 2010 4 655 522188 4816761 238 40
16:01:14 1/30/2014 1 30 2014 16 907 520683 4816756 242 40
0:00:44 4/25/2011 4 25 2011 0 657 521823 4816760 239 40
4:00:53 1/18/2011 1 18 2011 4 639 521208 4816758 241 40
0:00:54 4/23/2011 4 23 2011 0 657 522019 4816761 238 40
6:00:56 4/11/2010 4 11 2010 6 639 521382 4816759 240 40
0:00:45 4/6/2011 4 6 2011 0 801 523170 4816765 236 40
6:00:56 1/18/2011 1 18 2011 6 639 521210 4816759 240 40
6:00:44 4/5/2014 4 5 2014 6 679 522903 4816766 236 40
0:00:50 1/4/2011 1 4 2011 0 655 520717 4816759 242 40
14:00:41 1/3/2011 1 3 2011 14 654 520369 4816758 243 40
16:00:49 2/9/2014 2 9 2014 16 671 520783 4816760 242 40
4:00:53 4/5/2014 4 5 2014 4 679 522902 4816767 236 40
18:00:49 4/6/2012 4 6 2012 18 657 520971 4816761 241 40
22:00:54 12/1/2010 12 1 2010 22 657 519618 4816757 244 40
18:00:57 2/18/2014 2 18 2014 18 914 520922 4816762 241 40
8:00:54 4/22/2011 4 22 2011 8 662 522471 4816768 237 40
22:00:40 2/15/2013 2 15 2013 22 677 520715 4816763 242 40
10:00:50 11/29/2012 11 29 2012 10 677 521709 4816766 239 40
6:00:53 1/4/2011 1 4 2011 6 654 520305 4816762 243 40
18:00:47 3/15/2009 3 15 2009 18 638 520680 4816763 242 40
10:00:33 11/30/2013 11 30 2013 10 914 519926 4816762 244 40
2:00:41 1/4/2011 1 4 2011 2 654 520304 4816763 243 40
8:00:53 3/9/2011 3 9 2011 8 657 520431 4816764 242 40
16:01:09 4/1/2012 4 1 2012 16 672 521610 4816768 239 40
18:00:55 1/3/2011 1 3 2011 18 654 520305 4816764 243 40
18:00:50 3/20/2013 3 20 2013 18 677 521468 4816768 240 40
4:00:55 1/22/2014 1 22 2014 4 914 519629 4816762 244 40
12:00:54 11/30/2013 11 30 2013 12 914 519912 4816764 244 40
2:00:51 3/22/2008 3 22 2008 2 631 520805 4816767 242 40
18:00:24 3/25/2011 3 25 2011 18 659 520817 4816767 241 40
18:00:26 3/27/2013 3 27 2013 18 658 521090 4816769 241 40
16:00:54 4/15/2009 4 15 2009 16 634 521970 4816772 239 40
6:00:26 4/8/2011 4 8 2011 6 661 522779 4816775 237 40
0:00:50 1/4/2011 1 4 2011 0 654 520301 4816767 243 40
18:00:34 12/2/2010 12 2 2010 18 639 519685 4816766 244 40
20:00:54 11/30/2013 11 30 2013 20 914 519728 4816766 244 40
2:00:31 1/11/2009 1 11 2009 2 634 522786 4816776 237 40
16:01:44 3/5/2011 3 5 2011 16 641 521336 4816771 240 40
6:00:54 1/19/2014 1 19 2014 6 914 519571 4816766 245 40
2:00:49 4/10/2014 4 10 2014 2 914 521718 4816773 239 40
4:00:53 1/19/2014 1 19 2014 4 914 519568 4816767 245 40
6:00:49 4/7/2012 4 7 2012 6 658 522603 4816776 237 40
8:01:11 1/19/2014 1 19 2014 8 914 519567 4816767 245 40
2:00:33 1/6/2011 1 6 2011 2 650 520786 4816771 242 40
22:00:28 1/3/2011 1 3 2011 22 654 520306 4816769 243 40
20:01:11 4/2/2013 4 2 2013 20 658 522758 4816777 237 40
0:00:56 1/6/2011 1 6 2011 0 646 520746 4816772 242 40
10:00:54 1/3/2011 1 3 2011 10 654 520313 4816770 243 40



18:00:30 12/1/2010 12 1 2010 18 657 519619 4816768 244 40
10:00:22 4/19/2011 4 19 2011 10 801 521072 4816773 241 40
0:00:54 4/11/2009 4 11 2009 0 643 522737 4816779 237 40
22:00:49 12/29/2010 12 29 2010 22 641 522644 4816779 237 40
8:00:53 4/22/2011 4 22 2011 8 657 521468 4816775 240 40
2:00:54 4/7/2012 4 7 2012 2 658 522603 4816779 237 40
22:00:53 1/27/2014 1 27 2014 22 914 519637 4816770 244 40
18:00:48 3/25/2010 3 25 2010 18 657 521431 4816776 240 40
2:00:41 1/22/2010 1 22 2010 2 641 519567 4816770 245 40
18:00:54 12/29/2010 12 29 2010 18 641 522639 4816780 237 40
22:00:33 4/9/2009 4 9 2009 22 634 521487 4816777 240 40
4:00:48 4/7/2012 4 7 2012 4 658 522606 4816782 237 40
0:00:54 1/28/2014 1 28 2014 0 914 519644 4816773 244 40
2:01:29 2/2/2012 2 2 2012 2 641 520261 4816775 243 40
22:01:04 4/6/2012 4 6 2012 22 671 522292 4816782 238 40
4:00:48 1/19/2010 1 19 2010 4 646 520758 4816777 242 40
4:00:53 1/28/2014 1 28 2014 4 914 519645 4816774 244 40
2:01:50 2/15/2012 2 15 2012 2 641 520470 4816777 242 40
6:00:55 4/14/2010 4 14 2010 6 655 522232 4816783 238 40
18:00:50 2/17/2011 2 17 2011 18 654 521273 4816780 240 40
12:00:55 1/16/2014 1 16 2014 12 914 520305 4816777 243 40
8:00:54 1/4/2011 1 4 2011 8 654 520291 4816778 243 40
2:00:42 1/23/2014 1 23 2014 2 914 519569 4816776 245 40
10:01:18 1/19/2014 1 19 2014 10 658 520131 4816778 243 40
18:00:52 4/25/2009 4 25 2009 18 646 523022 4816787 236 40
6:00:57 3/1/2014 3 1 2014 6 917 521679 4816783 239 40
6:00:48 1/22/2014 1 22 2014 6 914 519607 4816777 244 40
22:00:59 11/30/2013 11 30 2013 22 914 519719 4816777 244 40
4:00:53 4/10/2014 4 10 2014 4 914 521764 4816784 239 40
18:00:12 1/7/2009 1 7 2009 18 632 520793 4816781 242 40
20:00:55 4/4/2014 4 4 2014 20 914 521558 4816784 240 40
20:00:54 1/24/2014 1 24 2014 20 914 519740 4816779 244 40
0:00:54 1/19/2010 1 19 2010 0 646 520690 4816782 242 40
6:00:55 4/8/2011 4 8 2011 6 650 522780 4816789 237 40
18:00:50 3/17/2010 3 17 2010 18 657 521331 4816784 240 40
10:01:54 2/2/2012 2 2 2012 10 641 520238 4816781 243 40
4:01:23 1/23/2014 1 23 2014 4 914 519572 4816779 245 40
14:00:53 4/22/2011 4 22 2011 14 657 521637 4816786 239 40
4:01:18 3/27/2010 3 27 2010 4 646 522656 4816789 237 40
14:00:53 4/2/2013 4 2 2013 14 679 523197 4816791 236 40
2:00:13 4/9/2009 4 9 2009 2 639 522733 4816790 237 40
2:00:29 1/28/2014 1 28 2014 2 914 519628 4816780 244 40
6:05:14 1/24/2014 1 24 2014 6 657 519727 4816781 244 40
18:01:12 12/30/2012 12 30 2012 18 674 520825 4816784 241 40
16:00:47 2/9/2011 2 9 2011 16 641 520747 4816784 242 40
2:00:23 2/7/2012 2 7 2012 2 658 520677 4816784 242 40
12:01:12 4/6/2013 4 6 2013 12 679 521561 4816787 240 40
8:00:55 12/31/2010 12 31 2010 8 641 522435 4816790 237 40
18:03:42 1/23/2014 1 23 2014 18 657 519782 4816782 244 40
2:00:41 4/9/2009 4 9 2009 2 643 522702 4816791 237 40
8:00:53 4/12/2012 4 12 2012 8 672 521825 4816788 239 40
14:00:41 1/16/2014 1 16 2014 14 914 520311 4816784 243 40
20:00:53 1/27/2014 1 27 2014 20 907 520805 4816785 242 40
4:00:54 4/4/2010 4 4 2010 4 646 522370 4816791 238 40



0:00:53 3/31/2013 3 31 2013 0 658 522695 4816792 237 40
5:58:55 1/22/2014 1 22 2014 5 657 519674 4816783 244 40
6:00:54 4/14/2009 4 14 2009 6 634 521556 4816789 240 40
2:00:41 1/6/2011 1 6 2011 2 646 520761 4816786 242 40
0:00:56 1/23/2014 1 23 2014 0 914 519579 4816783 245 40
10:01:01 1/22/2014 1 22 2014 10 914 519715 4816783 244 40
16:00:27 3/26/2011 3 26 2011 16 664 521776 4816790 239 40
0:00:53 1/9/2013 1 9 2013 0 680 520713 4816787 242 40
22:00:41 3/30/2013 3 30 2013 22 658 522682 4816793 237 40
22:00:47 4/10/2009 4 10 2009 22 646 523030 4816795 236 40
14:00:56 4/24/2014 4 24 2014 14 908 522889 4816795 236 40
18:00:36 3/2/2011 3 2 2011 18 655 521366 4816790 240 40
22:00:26 1/27/2014 1 27 2014 22 907 520805 4816788 242 40
18:00:54 1/22/2014 1 22 2014 18 914 519716 4816785 244 40
20:00:47 1/27/2014 1 27 2014 20 914 519621 4816785 244 40
2:00:42 4/10/2009 4 10 2009 2 647 521899 4816792 239 40
22:00:29 1/29/2014 1 29 2014 22 907 520796 4816789 242 40
2:01:27 4/4/2010 4 4 2010 2 646 522369 4816794 238 40
10:00:41 4/19/2011 4 19 2011 10 663 521038 4816790 241 40
0:00:55 4/19/2011 4 19 2011 0 665 522361 4816794 238 40
0:00:21 1/9/2013 1 9 2013 0 658 520757 4816789 242 40
8:01:18 2/22/2013 2 22 2013 8 665 520906 4816790 241 40
18:01:05 1/19/2010 1 19 2010 18 647 519933 4816787 244 40
2:00:34 1/28/2014 1 28 2014 2 907 520808 4816790 242 40
8:00:54 4/2/2012 4 2 2012 8 674 521089 4816791 241 40
2:00:48 3/27/2010 3 27 2010 2 643 522678 4816796 237 40
18:00:34 3/30/2012 3 30 2012 18 677 522918 4816797 236 40
16:01:04 4/3/2010 4 3 2010 16 650 523048 4816798 236 40
4:00:54 3/27/2010 3 27 2010 4 643 522675 4816797 237 40
2:00:53 1/9/2013 1 9 2013 2 680 520712 4816791 242 40
0:00:54 4/11/2009 4 11 2009 0 646 523028 4816799 236 40
18:01:17 1/29/2014 1 29 2014 18 907 520680 4816791 242 40
0:14:20 1/27/2014 1 27 2014 0 657 519891 4816789 244 40
22:00:48 4/18/2011 4 18 2011 22 665 522360 4816797 238 40
22:00:49 1/8/2013 1 8 2013 22 658 520762 4816792 242 40
6:00:53 3/27/2010 3 27 2010 6 643 522672 4816799 237 40
6:00:53 3/27/2010 3 27 2010 6 646 522658 4816799 237 40
22:00:46 1/24/2014 1 24 2014 22 914 519734 4816790 244 40
16:00:41 1/16/2014 1 16 2014 16 914 520324 4816791 243 40
0:00:25 4/10/2009 4 10 2009 0 634 521481 4816795 240 40
2:00:35 1/19/2014 1 19 2014 2 914 519582 4816790 245 40
2:01:23 4/10/2014 4 10 2014 2 917 521687 4816797 239 40
4:01:49 2/14/2014 2 14 2014 4 916 520895 4816794 241 40
22:00:53 4/9/2010 4 9 2010 22 647 521320 4816796 240 40
0:00:50 1/28/2014 1 28 2014 0 907 520813 4816794 241 40
4:00:41 1/2/2014 1 2 2014 4 907 520478 4816793 242 40
22:00:29 1/11/2013 1 11 2013 22 677 520719 4816794 242 40
8:00:42 1/9/2013 1 9 2013 8 658 520781 4816794 242 40
6:00:44 1/9/2013 1 9 2013 6 658 520779 4816795 242 40
6:00:50 1/19/2010 1 19 2010 6 646 520760 4816795 242 40
0:00:52 1/3/2011 1 3 2011 0 655 520712 4816795 242 40
2:00:57 3/29/2014 3 29 2014 2 908 523095 4816802 236 40
14:00:53 1/2/2011 1 2 2011 14 655 520708 4816795 242 40
8:00:49 1/3/2011 1 3 2011 8 655 520713 4816795 242 40



20:00:49 1/1/2014 1 1 2014 20 907 520482 4816794 242 40
6:00:53 4/12/2009 4 12 2009 6 640 522984 4816803 236 40
22:00:49 1/19/2010 1 19 2010 22 647 519931 4816793 244 40
16:00:50 1/2/2011 1 2 2011 16 655 520707 4816795 242 40
6:01:12 1/3/2011 1 3 2011 6 655 520702 4816796 242 40
0:00:54 4/7/2012 4 7 2012 0 671 522301 4816801 238 40
16:01:50 3/30/2012 3 30 2012 16 677 522907 4816803 236 40
12:00:31 1/2/2011 1 2 2011 12 655 520723 4816796 242 40
11:59:44 1/22/2014 1 22 2014 11 657 519748 4816793 244 40
0:00:26 1/2/2014 1 2 2014 0 907 520473 4816796 242 40
18:00:41 12/31/2009 12 31 2009 18 635 520677 4816797 242 40
22:00:49 12/31/2009 12 31 2009 22 635 520683 4816797 242 40
8:00:55 4/21/2011 4 21 2011 8 657 521634 4816800 239 40
12:00:55 1/22/2014 1 22 2014 12 914 519744 4816795 244 40
20:00:55 1/8/2013 1 8 2013 20 658 520768 4816798 242 40
2:00:54 1/9/2013 1 9 2013 2 658 520768 4816798 242 40
4:00:54 2/11/2014 2 11 2014 4 917 520504 4816797 242 40
4:00:54 4/10/2009 4 10 2009 4 634 521187 4816799 241 40
18:00:35 1/26/2011 1 26 2011 18 641 520662 4816798 242 40
18:00:53 2/13/2012 2 13 2012 18 641 520460 4816797 242 40
13:34:54 1/21/2014 1 21 2014 13 657 519753 4816795 244 40
22:00:47 1/22/2014 1 22 2014 22 914 519657 4816795 244 40
16:01:16 4/2/2013 4 2 2013 16 679 523200 4816807 236 40
12:00:53 1/1/2011 1 1 2011 12 641 520674 4816798 242 40
18:00:53 3/20/2008 3 20 2008 18 635 520817 4816799 241 40
2:00:49 1/2/2014 1 2 2014 2 907 520472 4816799 242 40
18:00:55 1/4/2014 1 4 2014 18 914 520268 4816798 243 40
4:00:55 4/6/2011 4 6 2011 4 654 522852 4816807 236 40
10:01:08 1/1/2011 1 1 2011 10 641 520642 4816800 242 40
0:01:13 1/23/2014 1 23 2014 0 657 519685 4816797 244 40
16:00:55 2/13/2011 2 13 2011 16 655 520687 4816800 242 40
14:00:47 1/1/2011 1 1 2011 14 641 520671 4816801 242 40
4:00:23 1/9/2013 1 9 2013 4 658 520768 4816801 242 40
6:00:42 1/9/2013 1 9 2013 6 680 520710 4816801 242 40
4:00:55 4/12/2009 4 12 2009 4 640 522948 4816809 236 40
18:00:47 4/6/2008 4 6 2008 18 633 520823 4816802 241 40
20:00:53 2/16/2014 2 16 2014 20 914 520955 4816803 241 40
18:01:48 2/1/2012 2 1 2012 18 641 520284 4816801 243 40
6:00:54 1/2/2014 1 2 2014 6 907 520469 4816802 242 40
4:00:24 1/8/2013 1 8 2013 4 671 520813 4816803 241 40
8:00:53 1/24/2014 1 24 2014 8 914 519670 4816800 244 40
8:00:53 1/13/2010 1 13 2010 8 641 520684 4816803 242 40
22:00:53 4/24/2011 4 24 2011 22 657 521835 4816807 239 40
2:00:22 1/27/2011 1 27 2011 2 655 520662 4816804 242 40
6:00:50 1/31/2014 1 31 2014 6 679 520505 4816803 242 40
22:00:56 12/2/2010 12 2 2010 22 641 520806 4816805 242 40
4:00:27 1/3/2011 1 3 2011 4 655 520721 4816804 242 40
20:00:55 1/23/2014 1 23 2014 20 914 519659 4816801 244 40
22:00:21 1/23/2014 1 23 2014 22 914 519659 4816801 244 40
2:00:47 1/24/2014 1 24 2014 2 914 519668 4816802 244 40
2:00:50 1/2/2014 1 2 2014 2 658 520264 4816804 243 40
2:00:48 1/31/2014 1 31 2014 2 679 520530 4816804 242 40
8:01:12 1/22/2014 1 22 2014 8 914 519619 4816802 244 40
16:00:54 1/5/2011 1 5 2011 16 655 520725 4816805 242 40



22:01:11 4/2/2013 4 2 2013 22 679 522397 4816811 238 40
2:00:51 4/24/2011 4 24 2011 2 657 521915 4816810 239 40
6:00:53 1/3/2011 1 3 2011 6 654 520431 4816805 242 40
4:00:54 1/24/2014 1 24 2014 4 914 519674 4816803 244 40
20:00:53 1/22/2014 1 22 2014 20 914 519662 4816803 244 40
6:01:21 1/13/2010 1 13 2010 6 641 520678 4816806 242 40
0:00:49 1/24/2014 1 24 2014 0 914 519668 4816803 244 40
22:00:55 1/30/2014 1 30 2014 22 679 520498 4816806 242 40
8:00:41 1/23/2014 1 23 2014 8 914 519617 4816804 244 40
22:00:50 1/1/2014 1 1 2014 22 907 520476 4816807 242 40
2:00:48 1/8/2013 1 8 2013 2 671 520815 4816808 241 40
18:00:54 5/12/2008 5 12 2008 18 634 520908 4816809 241 40
18:00:53 2/10/2014 2 10 2014 18 917 520489 4816808 242 40
18:01:12 1/3/2011 1 3 2011 18 655 520671 4816809 242 40
10:00:56 12/26/2013 12 26 2013 10 658 520426 4816808 242 40
8:00:59 1/31/2014 1 31 2014 8 679 520503 4816808 242 40
18:01:17 2/4/2014 2 4 2014 18 671 520830 4816810 241 40
20:00:23 1/27/2014 1 27 2014 20 909 520656 4816809 242 40
6:00:56 1/24/2014 1 24 2014 6 914 519664 4816806 244 40
8:00:56 4/13/2012 4 13 2012 8 665 521065 4816811 241 40
4:00:55 1/31/2014 1 31 2014 4 679 520502 4816809 242 40
18:00:42 2/20/2009 2 20 2009 18 633 520671 4816810 242 40
4:00:41 1/3/2011 1 3 2011 4 654 520431 4816809 242 40
18:00:54 3/31/2011 3 31 2011 18 655 520946 4816811 241 40
2:00:53 1/27/2011 1 27 2011 2 641 520649 4816810 242 40
16:00:42 12/2/2010 12 2 2010 16 641 519880 4816808 244 40
2:01:54 2/14/2012 2 14 2012 2 641 520437 4816810 242 40
4:00:44 4/21/2011 4 21 2011 4 665 522373 4816817 238 40
0:00:35 1/31/2011 1 31 2011 0 801 520467 4816811 242 40
2:00:54 4/7/2012 4 7 2012 2 671 522389 4816817 238 40
22:00:55 1/3/2011 1 3 2011 22 655 520678 4816812 242 40
20:00:54 1/30/2014 1 30 2014 20 679 520479 4816812 242 40
18:01:24 1/8/2013 1 8 2013 18 680 520718 4816813 242 40
18:00:54 1/10/2010 1 10 2010 18 647 519724 4816810 244 40
4:02:33 1/9/2013 1 9 2013 4 680 520689 4816813 242 40
2:01:47 12/27/2011 12 27 2011 2 641 520833 4816813 241 40
4:00:42 4/1/2011 4 1 2011 4 667 520772 4816813 242 40
2:00:47 2/5/2013 2 5 2013 2 657 520721 4816813 242 40
22:00:48 1/5/2011 1 5 2011 22 646 520735 4816814 242 40
4:00:55 1/28/2014 1 28 2014 4 907 520811 4816815 241 40
8:00:54 1/3/2011 1 3 2011 8 654 520433 4816813 242 40
18:01:41 3/13/2012 3 13 2012 18 641 521822 4816818 239 40
12:05:55 1/24/2014 1 24 2014 12 657 519951 4816812 244 40
0:00:21 1/1/2009 1 1 2009 0 635 520685 4816814 242 40
22:00:53 1/27/2014 1 27 2014 22 909 520662 4816814 242 40
0:04:26 1/24/2014 1 24 2014 0 657 519723 4816812 244 40
0:00:47 1/31/2014 1 31 2014 0 679 520479 4816814 242 40
6:00:47 1/28/2014 1 28 2014 6 907 520810 4816815 241 40
6:00:44 4/21/2011 4 21 2011 6 665 522369 4816820 238 40
2:00:56 1/27/2014 1 27 2014 2 914 519717 4816812 244 40
22:01:12 2/14/2011 2 14 2011 22 650 520696 4816815 242 40
18:00:39 3/25/2011 3 25 2011 18 664 520911 4816816 241 40
6:00:55 1/27/2014 1 27 2014 6 914 519725 4816813 244 40
18:01:11 2/22/2013 2 22 2013 18 679 520802 4816816 242 40



22:00:21 4/4/2008 4 4 2008 22 636 522777 4816823 237 40
18:00:26 4/1/2012 4 1 2012 18 658 521117 4816818 241 40
14:00:42 1/22/2014 1 22 2014 14 914 519790 4816814 244 40
4:00:14 1/1/2009 1 1 2009 4 635 520687 4816816 242 40
2:00:41 2/23/2013 2 23 2013 2 657 520759 4816817 242 40
18:00:50 3/22/2010 3 22 2010 18 653 521752 4816820 239 40
2:02:26 1/10/2012 1 10 2012 2 641 520652 4816817 242 40
6:01:12 1/12/2013 1 12 2013 6 677 520663 4816817 242 40
2:01:52 3/31/2010 3 31 2010 2 641 522821 4816824 236 40
8:00:53 1/5/2011 1 5 2011 8 653 520483 4816816 242 40
20:00:53 4/5/2014 4 5 2014 20 679 521620 4816820 239 40
18:00:51 1/8/2009 1 8 2009 18 637 522742 4816824 237 40
8:00:48 1/12/2013 1 12 2013 8 677 520663 4816818 242 40
22:01:13 1/18/2010 1 18 2010 22 646 520650 4816818 242 40
2:01:06 1/25/2013 1 25 2013 2 680 520636 4816818 242 40
18:00:49 1/1/2011 1 1 2011 18 641 520644 4816818 242 40
6:00:50 1/1/2009 1 1 2009 6 635 520687 4816818 242 40
18:00:43 1/6/2013 1 6 2013 18 658 520298 4816817 243 40
2:00:20 1/5/2011 1 5 2011 2 653 520479 4816818 242 40
16:00:49 2/10/2014 2 10 2014 16 917 520709 4816819 242 40
2:00:48 1/31/2011 1 31 2011 2 801 520487 4816818 242 40
4:00:54 1/27/2014 1 27 2014 4 914 519723 4816816 244 40
0:00:48 1/12/2014 1 12 2014 0 914 520671 4816819 242 40
4:00:21 12/1/2010 12 1 2010 4 657 519603 4816816 245 40
2:00:41 1/25/2014 1 25 2014 2 914 519747 4816817 244 40
16:00:44 1/1/2011 1 1 2011 16 641 520654 4816820 242 40
18:00:56 4/9/2009 4 9 2009 18 646 521492 4816822 240 40
6:00:25 12/1/2010 12 1 2010 6 657 519609 4816817 244 40
18:00:54 4/9/2010 4 9 2010 18 647 521078 4816821 241 40
0:00:54 1/28/2014 1 28 2014 0 909 520619 4816820 242 40
22:00:53 2/25/2013 2 25 2013 22 679 520646 4816820 242 40
0:00:43 1/12/2013 1 12 2013 0 677 520680 4816820 242 40
4:00:48 1/5/2011 1 5 2011 4 653 520483 4816820 242 40
14:00:42 3/8/2011 3 8 2011 14 657 520436 4816820 242 40
2:00:54 2/26/2013 2 26 2013 2 679 520645 4816821 242 40
18:00:54 12/2/2010 12 2 2010 18 639 519717 4816818 244 40
2:01:45 2/17/2012 2 17 2012 2 641 520552 4816821 242 40
4:00:28 1/19/2010 1 19 2010 4 638 520649 4816821 242 40
18:00:53 2/14/2011 2 14 2011 18 650 520695 4816822 242 40
6:00:39 1/25/2013 1 25 2013 6 680 520654 4816822 242 40
2:00:45 1/16/2014 1 16 2014 2 914 520631 4816822 242 40
22:00:20 1/6/2013 1 6 2013 22 658 520296 4816821 243 40
18:00:43 1/8/2009 1 8 2009 18 633 522980 4816829 236 40
22:00:49 12/2/2010 12 2 2010 22 639 519676 4816819 244 40
4:00:21 4/7/2012 4 7 2012 4 677 522598 4816828 237 40
14:00:42 4/6/2013 4 6 2013 14 679 521646 4816825 239 40
4:01:15 1/12/2013 1 12 2013 4 677 520683 4816823 242 40
6:00:49 1/5/2011 1 5 2011 6 653 520485 4816822 242 40
18:00:31 1/20/2011 1 20 2011 18 655 520705 4816823 242 40
4:00:54 4/20/2011 4 20 2011 4 664 522041 4816827 238 40
22:00:48 11/19/2010 11 19 2010 22 641 522676 4816829 237 40
18:00:39 1/5/2011 1 5 2011 18 646 520730 4816823 242 40
8:00:35 4/2/2012 4 2 2012 8 673 522922 4816830 236 40
18:00:44 1/1/2010 1 1 2010 18 647 521601 4816826 240 40



8:00:31 1/30/2014 1 30 2014 8 909 520660 4816823 242 40
0:00:55 1/8/2013 1 8 2013 0 671 520818 4816824 241 40
18:00:54 4/7/2012 4 7 2012 18 671 523142 4816832 236 40
0:00:56 1/25/2014 1 25 2014 0 914 519747 4816821 244 40
6:00:54 1/30/2014 1 30 2014 6 909 520639 4816824 242 40
6:00:32 1/7/2013 1 7 2013 6 658 520308 4816823 243 40
6:00:54 1/28/2014 1 28 2014 6 909 520653 4816824 242 40
16:00:26 1/22/2014 1 22 2014 16 914 519790 4816821 244 40
2:00:51 1/30/2014 1 30 2014 2 909 520632 4816824 242 40
0:00:56 1/30/2014 1 30 2014 0 909 520635 4816824 242 40
2:00:56 1/1/2009 1 1 2009 2 635 520701 4816824 242 40
4:00:55 1/31/2014 1 31 2014 4 914 520503 4816824 242 40
6:00:47 1/31/2014 1 31 2014 6 914 520503 4816824 242 40
20:00:41 1/6/2013 1 6 2013 20 658 520295 4816823 243 40
2:00:56 12/1/2010 12 1 2010 2 657 519607 4816822 244 40
2:00:47 1/28/2014 1 28 2014 2 909 520629 4816825 242 40
4:00:54 1/7/2013 1 7 2013 4 658 520305 4816824 243 40
20:01:23 2/22/2013 2 22 2013 20 679 520725 4816825 242 40
4:00:54 1/27/2011 1 27 2011 4 655 520664 4816825 242 40
4:00:48 1/28/2014 1 28 2014 4 909 520642 4816825 242 40
20:00:50 1/29/2014 1 29 2014 20 907 520752 4816826 242 40
20:01:20 2/10/2014 2 10 2014 20 917 520490 4816825 242 40
2:00:49 3/3/2013 3 3 2013 2 657 520693 4816826 242 40
0:00:53 2/26/2013 2 26 2013 0 679 520635 4816826 242 40
18:01:15 1/20/2011 1 20 2011 18 639 520777 4816826 242 40
18:01:23 1/11/2013 1 11 2013 18 677 520675 4816826 242 40
6:00:47 1/8/2013 1 8 2013 6 671 520809 4816827 242 40
2:00:53 4/7/2012 4 7 2012 2 677 522587 4816833 237 40
2:00:54 1/12/2013 1 12 2013 2 677 520681 4816827 242 40
2:00:53 4/5/2014 4 5 2014 2 679 522867 4816834 236 40
18:00:24 2/3/2011 2 3 2011 18 650 520484 4816826 242 40
4:00:54 1/30/2014 1 30 2014 4 909 520628 4816827 242 40
16:00:44 1/6/2011 1 6 2011 16 655 520663 4816827 242 40
18:01:18 3/29/2010 3 29 2010 18 642 522964 4816835 236 40
4:00:26 12/23/2013 12 23 2013 4 907 520829 4816828 241 40
18:00:43 1/21/2011 1 21 2011 18 655 520708 4816828 242 40
18:00:24 1/14/2013 1 14 2013 18 658 520296 4816827 243 40
18:00:54 4/21/2011 4 21 2011 18 662 522423 4816833 237 40
6:30:56 1/31/2014 1 31 2014 6 657 520474 4816827 242 40
8:00:42 1/28/2014 1 28 2014 8 909 520661 4816828 242 40
6:00:53 4/20/2011 4 20 2011 6 664 522042 4816832 238 40
8:00:53 1/8/2013 1 8 2013 8 671 520814 4816829 241 40
22:00:48 2/22/2013 2 22 2013 22 679 520722 4816829 242 40
2:00:44 12/31/2010 12 31 2010 2 650 522315 4816834 238 40
22:00:41 1/7/2013 1 7 2013 22 658 520433 4816828 242 40
18:01:33 2/9/2012 2 9 2012 18 641 520648 4816829 242 40
2:00:28 2/4/2011 2 4 2011 2 650 520482 4816829 242 40
22:00:32 1/8/2013 1 8 2013 22 680 520726 4816830 242 40
22:00:50 1/26/2014 1 26 2014 22 914 519767 4816827 244 40
8:00:42 1/27/2014 1 27 2014 8 914 519731 4816827 244 40
20:00:50 2/25/2013 2 25 2013 20 677 520803 4816830 242 40
22:00:47 2/25/2013 2 25 2013 22 677 520645 4816830 242 40
20:00:53 1/26/2014 1 26 2014 20 914 519765 4816827 244 40
18:00:24 1/4/2010 1 4 2010 18 640 520804 4816830 242 40



6:00:42 1/19/2010 1 19 2010 6 638 520661 4816830 242 40
8:00:20 1/1/2009 1 1 2009 8 635 520703 4816830 242 40
18:00:53 1/29/2014 1 29 2014 18 909 520687 4816830 242 40
6:00:49 4/1/2011 4 1 2011 6 667 520763 4816831 242 40
18:00:53 1/20/2011 1 20 2011 18 655 520706 4816830 242 40
20:00:44 1/7/2013 1 7 2013 20 658 520433 4816830 242 40
22:00:29 2/22/2013 2 22 2013 22 658 520713 4816831 242 40
18:00:54 3/7/2011 3 7 2011 18 655 520345 4816830 243 40
0:30:13 1/31/2014 1 31 2014 0 657 520487 4816831 242 40
22:00:25 2/3/2011 2 3 2011 22 650 520479 4816831 242 40
20:00:42 2/22/2013 2 22 2013 20 658 520707 4816832 242 40
0:00:54 2/26/2013 2 26 2013 0 677 520643 4816832 242 40
20:00:48 2/15/2013 2 15 2013 20 677 520740 4816833 242 40
16:00:47 1/6/2011 1 6 2011 16 641 520724 4816833 242 40
20:01:11 2/25/2013 2 25 2013 20 679 520778 4816833 242 40
22:00:54 2/10/2014 2 10 2014 22 917 520501 4816832 242 40
6:00:54 1/25/2014 1 25 2014 6 914 519756 4816830 244 40
2:00:18 1/19/2010 1 19 2010 2 638 520652 4816833 242 40
6:00:48 4/10/2013 4 10 2013 6 671 522416 4816838 237 40
20:00:49 2/9/2013 2 9 2013 20 665 520660 4816833 242 40
10:00:48 4/14/2013 4 14 2013 10 679 521382 4816835 240 40
4:00:55 1/25/2014 1 25 2014 4 914 519755 4816830 244 40
0:00:24 2/4/2011 2 4 2011 0 650 520485 4816833 242 40
0:00:56 2/4/2011 2 4 2011 0 641 520488 4816833 242 40
22:00:41 2/3/2011 2 3 2011 22 641 520486 4816833 242 40
0:00:42 4/24/2011 4 24 2011 0 657 521451 4816836 240 40
18:00:56 12/31/2009 12 31 2009 18 647 521000 4816835 241 40
0:00:21 1/13/2013 1 13 2013 0 658 520614 4816834 242 40
0:00:53 2/23/2013 2 23 2013 0 679 520797 4816834 242 40
2:00:54 2/26/2013 2 26 2013 2 677 520648 4816834 242 40
22:00:23 3/28/2011 3 28 2011 22 658 520597 4816834 242 40
16:00:54 3/5/2012 3 5 2012 16 665 520756 4816835 242 40
4:00:54 4/11/2012 4 11 2012 4 665 521247 4816836 240 40
22:00:26 2/2/2012 2 2 2012 22 658 520501 4816834 242 40
4:01:53 1/25/2013 1 25 2013 4 680 520655 4816835 242 40
18:00:55 1/5/2011 1 5 2011 18 646 520728 4816835 242 40
18:00:57 1/8/2013 1 8 2013 18 680 520725 4816835 242 40
0:00:49 2/23/2013 2 23 2013 0 658 520704 4816836 242 40
22:00:54 2/21/2013 2 21 2013 22 663 520722 4816836 242 40
22:00:48 3/29/2011 3 29 2011 22 665 522712 4816843 237 40
14:00:42 1/5/2011 1 5 2011 14 655 520744 4816837 242 40
20:00:41 2/22/2013 2 22 2013 20 665 520716 4816837 242 40
8:01:12 1/31/2014 1 31 2014 8 914 520513 4816836 242 40
8:00:54 1/7/2013 1 7 2013 8 658 520300 4816836 243 40
0:00:56 1/31/2014 1 31 2014 0 914 520506 4816836 242 40
18:00:32 2/8/2011 2 8 2011 18 655 520636 4816837 242 40
20:00:54 2/21/2013 2 21 2013 20 663 520701 4816837 242 40
2:00:54 4/16/2009 4 16 2009 2 641 522317 4816842 238 40
6:00:47 4/11/2012 4 11 2012 6 665 521245 4816839 240 40
4:01:39 1/20/2010 1 20 2010 4 647 519566 4816834 245 40
22:00:47 3/29/2008 3 29 2008 22 637 520489 4816837 242 40
0:00:47 1/27/2014 1 27 2014 0 914 519755 4816835 244 40
6:00:54 1/23/2014 1 23 2014 6 914 519575 4816834 245 40
20:00:33 2/24/2013 2 24 2013 20 677 520422 4816837 242 40



18:01:11 3/31/2008 3 31 2008 18 633 520463 4816837 242 40
18:00:54 3/6/2011 3 6 2011 18 655 520384 4816837 243 40
2:00:41 2/4/2011 2 4 2011 2 641 520495 4816838 242 40
22:00:53 4/10/2010 4 10 2010 22 639 521499 4816841 240 40
18:00:44 2/3/2011 2 3 2011 18 641 520489 4816838 242 40
18:00:43 2/22/2013 2 22 2013 18 665 520811 4816839 241 40
22:00:51 2/11/2014 2 11 2014 22 909 520639 4816838 242 40
2:00:50 1/13/2013 1 13 2013 2 658 520614 4816838 242 40
2:00:53 11/20/2010 11 20 2010 2 641 522823 4816845 236 40
18:00:44 1/29/2014 1 29 2014 18 679 520651 4816838 242 40
18:00:53 2/4/2011 2 4 2011 18 647 520671 4816839 242 40
0:00:30 2/22/2013 2 22 2013 0 663 520719 4816839 242 40
18:00:47 1/23/2011 1 23 2011 18 657 520517 4816838 242 40
22:00:11 3/28/2008 3 28 2008 22 635 520648 4816839 242 40
0:00:55 3/30/2008 3 30 2008 0 637 520495 4816839 242 40
2:00:14 1/3/2011     1       3       2011    2       655     520740  4816839 242     40
4:00:44 4/8/2011        4       8       2011    4       665     522610  4816845 237     40
20:00:47        2/21/2013       2       21      2013    20      677     520600  4816839 242     40
10:00:58        1/6/2013        1       6       2013    10      658     520349  4816838 243     40
18:01:18        2/21/2011       2       21      2011    18      638     520603  4816839 242     40
22:01:12        4/23/2011       4       23      2011    22      657     521452  4816842 240     40
6:00:54 4/8/2011        4       8       2011    6       655     522835  4816846 236     40
0:01:19 1/25/2013       1       25      2013    0       680     520581  4816839 242     40
18:00:47        1/30/2011       1       30      2011    18      638     520535  4816839 242     40
8:00:56 4/2/2012        4       2       2012    8       672     522956  4816847 236     40
18:00:42        1/23/2014       1       23      2014    18      914     519838  4816837 244     40
18:00:47        1/28/2012       1       28      2012    18      641     520617  4816840 242     40
8:01:45 1/25/2014       1       25      2014    8       914     519765  4816837 244     40
8:00:47 1/9/2013        1       9       2013    8       680     520734  4816840 242     40
18:00:53        2/27/2011       2       27      2011    18      657     520675  4816840 242     40
22:00:54        2/22/2013       2       22      2013    22      665     520723  4816841 242     40
22:00:54        1/30/2014       1       30      2014    22      914     520515  4816840 242     40
18:00:43        3/28/2011       3       28      2011    18      655     520811  4816841 241     40
4:00:53 2/15/2013       2       15      2013    4       665     520730  4816841 242     40
2:00:54 2/22/2013       2       22      2013    2       677     520654  4816841 242     40
22:00:37        3/21/2008       3       21      2008    22      637     520508  4816840 242     40
0:00:24 2/12/2014       2       12      2014    0       909     520618  4816841 242     40
0:00:49 1/8/2011        1       8       2011    0       655     520624  4816841 242     40
14:00:55        1/5/2011        1       5       2011    14      653     520677  4816841 242     40
18:00:53        4/22/2011       4       22      2011    18      662     522665  4816848 237     40
20:00:47        1/30/2014       1       30      2014    20      914     520515  4816841 242     40
0:00:44 3/29/2008       3       29      2008    0       635     520657  4816842 242     40
16:00:53        1/10/2011       1       10      2011    16      655     520718  4816842 242     40
10:00:53        1/5/2011        1       5       2011    10      653     520648  4816842 242     40
22:00:53        4/10/2009       4       10      2009    22      643     522809  4816849 237     40
12:00:43        1/6/2013        1       6       2013    12      658     520347  4816841 243     40
0:00:41 2/22/2013       2       22      2013    0       677     520660  4816843 242     40
16:00:26        3/14/2011       3       14      2011    16      653     521751  4816846 239     40
8:00:44 4/23/2011       4       23      2011    8       657     521356  4816845 240     40
20:00:48        2/2/2012        2       2       2012    20      658     520505  4816843 242     40
12:01:01        11/26/2013      11      26      2013    12      914     520021  4816841 243     40
8:00:47 1/13/2013       1       13      2013    8       658     520609  4816843 242     40
6:00:53 1/19/2010       1       19      2010    6       647     519575  4816840 245     40
2:00:28 4/9/2009        4       9       2009    2       641     522635  4816850 237     40



14:00:41        1/6/2013        1       6       2013    14      658     520346  4816843 243     40
2:00:47 1/31/2014       1       31      2014    2       914     520506  4816843 242     40
14:00:54        2/10/2014       2       10      2014    14      916     520640  4816844 242     40
6:00:47 1/13/2013       1       13      2013    6       658     520609  4816844 242     40
22:00:29        3/31/2008       3       31      2008    22      633     520471  4816843 242     40
16:00:53        1/20/2011       1       20      2011    16      654     520725  4816844 242     40
22:00:52        2/21/2013       2       21      2013    22      677     520658  4816844 242     40
0:00:56 1/31/2011       1       31      2011    0       638     520554  4816844 242     40
4:00:53 1/27/2011       1       27      2011    4       641     520648  4816844 242     40
0:00:54 1/7/2013        1       7       2013    0       658     520304  4816843 243     40
8:00:47 1/6/2013        1       6       2013    8       658     520337  4816843 243     40
18:00:46        2/21/2011       2       21      2011    18      657     520445  4816844 242     40
2:00:54 4/23/2011       4       23      2011    2       657     522014  4816849 238     40
18:00:54        1/23/2011       1       23      2011    18      647     520693  4816844 242     40
18:00:54        1/23/2011       1       23      2011    18      654     520717  4816845 242     40
10:00:52        4/22/2011       4       22      2011    10      657     521478  4816847 240     40
2:00:53 2/11/2014       2       11      2014    2       917     520517  4816844 242     40
2:00:53 2/15/2013       2       15      2013    2       665     520742  4816845 242     40
2:00:41 2/8/2014        2       8       2014    2       909     520783  4816845 242     40
0:00:53 2/23/2013       2       23      2013    0       665     520717  4816845 242     40
22:00:54        1/30/2011       1       30      2011    22      801     520478  4816844 242     40
18:01:21        1/6/2011        1       6       2011    18      650     520561  4816845 242     40
0:00:56 2/11/2014       2       11      2014    0       917     520510  4816845 242     40
2:00:28 4/2/2008        4       2       2008    2       631     520610  4816845 242     40
2:00:50 2/22/2013       2       22      2013    2       663     520822  4816846 241     40
6:00:54 4/23/2011       4       23      2011    6       657     522014  4816850 238     40
2:00:24 2/2/2014        2       2       2014    2       907     520572  4816845 242     40
2:00:42 1/7/2013        1       7       2013    2       658     520301  4816845 243     40
22:00:47        3/11/2012       3       11      2012    22      666     520537  4816846 242     40
4:00:23 1/13/2013       1       13      2013    4       658     520607  4816846 242     40
23:58:20        1/21/2014       1       21      2014    23      657     519694  4816843 244     40
22:00:48        1/30/2011       1       30      2011    22      638     520557  4816846 242     40
4:00:53 4/7/2012        4       7       2012    4       671     522415  4816852 237     40
22:00:48        2/6/2011        2       6       2011    22      647     520673  4816846 242     40
18:00:42        2/22/2013       2       22      2013    18      658     520890  4816847 241     40
18:00:53        2/23/2014       2       23      2014    18      917     520586  4816846 242     40
18:01:03        12/20/2010      12      20      2010    18      650     522493  4816853 237     40
12:02:50        1/23/2014       1       23      2014    12      657     519879  4816844 244     40
22:00:54        4/22/2011       4       22      2011    22      662     522782  4816854 237     40
18:00:47        2/18/2011       2       18      2011    18      655     520709  4816847 242     40
22:00:41        4/15/2008       4       15      2008    22      631     522685  4816854 237     40
4:00:41 4/23/2011       4       23      2011    4       657     522020  4816852 238     40
0:00:47 3/28/2010       3       28      2010    0       652     522594  4816854 237     40
18:00:15        1/30/2011       1       30      2011    18      801     520480  4816847 242     40
12:00:25        1/5/2011        1       5       2011    12      653     520653  4816848 242     40
0:00:54 1/27/2011       1       27      2011    0       641     520642  4816848 242     40
6:00:47 1/6/2013        1       6       2013    6       658     520335  4816847 243     40
18:00:55        1/23/2011       1       23      2011    18      654     520696  4816848 242     40
18:00:53        2/24/2012       2       24      2012    18      665     520428  4816847 242     40
2:00:41 2/12/2014       2       12      2014    2       909     520615  4816848 242     40
0:00:48 2/7/2011        2       7       2011    0       647     520684  4816849 242     40
9:00:49 4/8/2010        4       8       2010    9       801     521273  4816850 240     40
2:00:43 2/7/2011        2       7       2011    2       647     520682  4816849 242     40
20:00:42        2/26/2012       2       26      2012    20      658     520592  4816849 242     40



18:00:49        1/30/2011       1       30      2011    18      801     520508  4816849 242     40
18:01:12        2/22/2013       2       22      2013    18      657     520803  4816851 242     40
18:00:53        4/9/2009        4       9       2009    18      634     521610  4816853 239     40
18:00:26        1/22/2014       1       22      2014    18      657     519692  4816847 244     40
16:01:07        4/27/2014       4       27      2014    16      908     522981  4816858 236     40
4:00:48 1/4/2011        1       4       2011    4       650     520504  4816850 242     40
0:00:55 3/12/2012       3       12      2012    0       666     520532  4816850 242     40
6:00:54 2/12/2014       2       12      2014    6       909     520620  4816851 242     40
8:00:49 1/4/2011        1       4       2011    8       650     520502  4816851 242     40
20:00:47        2/22/2013       2       22      2013    20      677     520725  4816851 242     40
10:00:53        4/23/2011       4       23      2011    10      657     521235  4816853 240     40
20:00:47        2/16/2012       2       16      2012    20      658     520615  4816851 242     40
18:00:50        1/21/2011       1       21      2011    18      641     520483  4816851 242     40
20:01:12        2/22/2013       2       22      2013    20      671     520800  4816852 242     40
2:00:23 2/23/2013       2       23      2013    2       658     520701  4816852 242     40
10:00:54        1/25/2014       1       25      2014    10      658     519849  4816849 244     40
6:00:20 1/4/2011        1       4       2011    6       650     520502  4816851 242     40
0:00:27 2/13/2012       2       13      2012    0       658     520260  4816851 243     40
22:01:09        1/20/2011       1       20      2011    22      655     520754  4816852 242     40
22:00:41        2/22/2013       2       22      2013    22      671     520737  4816852 242     40
22:00:23        2/18/2014       2       18      2014    22      916     520743  4816852 242     40
0:00:47 4/23/2011       4       23      2011    0       662     522790  4816860 237     40
10:00:55        1/24/2014       1       24      2014    10      914     519880  4816851 244     40
16:00:43        1/6/2013        1       6       2013    16      658     520334  4816852 243     40
18:00:54        1/30/2011       1       30      2011    18      638     520547  4816853 242     40
0:00:42 3/12/2009       3       12      2009    0       639     520485  4816853 242     40
18:00:54        3/21/2008       3       21      2008    18      637     520506  4816853 242     40
10:00:53        2/1/2012        2       1       2012    10      641     520343  4816853 243     40
4:00:47 2/12/2014       2       12      2014    4       909     520615  4816854 242     40
18:21:26        1/28/2014       1       28      2014    18      657     519944  4816852 244     40
20:00:47        2/13/2012       2       13      2012    20      658     520774  4816855 242     40
6:00:49 4/7/2012        4       7       2012    6       677     522618  4816861 237     40
0:00:53 4/16/2008       4       16      2008    0       631     522680  4816861 237     40
22:00:42        2/10/2014       2       10      2014    22      909     520537  4816854 242     40
18:00:54        2/11/2014       2       11      2014    18      916     520656  4816854 242     40
22:00:50        2/16/2012       2       16      2012    22      658     520595  4816854 242     40
20:00:44        2/10/2014       2       10      2014    20      909     520551  4816855 242     40
18:01:12        2/10/2014       2       10      2014    18      916     520594  4816855 242     40
22:00:49        3/11/2009       3       11      2009    22      640     520524  4816855 242     40
18:29:23        1/30/2014       1       30      2014    18      657     520521  4816855 242     40
8:00:55 12/30/2010      12      30      2010    8       639     522989  4816863 236     40
22:00:48        1/23/2011       1       23      2011    22      654     520696  4816856 242     40
4:00:54 4/6/2011        4       6       2011    4       669     523132  4816864 236     40
22:00:44        2/10/2014       2       10      2014    22      916     520603  4816856 242     40
20:00:25        2/10/2014       2       10      2014    20      916     520598  4816856 242     40
18:00:30        1/21/2011       1       21      2011    18      641     520559  4816856 242     40
4:01:24 3/27/2010       3       27      2010    4       653     522480  4816862 237     40
22:00:44        1/1/2009        1       1       2009    22      635     520641  4816856 242     40
0:00:54 4/1/2008        4       1       2008    0       633     520534  4816856 242     40
6:00:47 4/7/2012        4       7       2012    6       671     522432  4816862 237     40
10:00:56        11/29/2012      11      29      2012    10      675     521741  4816860 239 40
0:10:43 1/26/2014 1 26 2014 0 657 519915 4816855 244 40
2:00:54 1/20/2010 1 20 2010 2 647 519585 4816854 245 40
20:00:53 1/29/2014 1 29 2014 20 909 520666 4816857 242 40



2:01:06 2/23/2013 2 23 2013 2 671 520729 4816857 242 40
20:00:50 2/18/2014 2 18 2014 20 916 520746 4816857 242 40
22:00:22 1/29/2014 1 29 2014 22 909 520658 4816857 242 40
2:01:14 3/17/2011 3 17 2011 2 655 520993 4816858 241 40
2:01:24 1/29/2012 1 29 2012 2 641 520608 4816857 242 40
6:00:54 3/31/2011 3 31 2011 6 666 522678 4816864 237 40
18:01:48 12/27/2011 12 27 2011 18 641 521419 4816860 240 40
4:00:44 3/31/2011 3 31 2011 4 666 522677 4816864 237 40
18:00:45 2/21/2011 2 21 2011 18 654 520678 4816858 242 40
22:00:54 3/11/2009 3 11 2009 22 639 520498 4816858 242 40
22:00:52 1/26/2011 1 26 2011 22 641 520640 4816858 242 40
20:00:53 4/6/2014 4 6 2014 20 914 521199 4816860 241 40
0:00:54 2/14/2012 2 14 2012 0 658 520637 4816858 242 40
22:00:54 2/21/2011 2 21 2011 22 654 520666 4816859 242 40
18:01:11 3/27/2010 3 27 2010 18 657 521343 4816861 240 40
0:00:53 2/23/2013 2 23 2013 0 671 520729 4816859 242 40
0:00:46 3/12/2009 3 12 2009 0 640 520489 4816858 242 40
22:00:47 2/13/2012 2 13 2012 22 658 520640 4816859 242 40
20:00:59 2/1/2014 2 1 2014 20 907 520576 4816859 242 40
18:01:10 11/19/2010 11 19 2010 18 643 522424 4816865 237 40
0:00:41 1/6/2010 1 6 2010 0 647 521089 4816861 241 40
18:00:30 3/7/2011 3 7 2011 18 641 520896 4816860 241 40
0:00:55 11/20/2010 11 20 2010 0 654 522665 4816866 237 40
20:00:57 2/23/2014 2 23 2014 20 917 520615 4816860 242 40
6:00:25 4/16/2009 4 16 2009 6 641 522694 4816867 237 40
2:00:41 3/26/2011 3 26 2011 2 659 520840 4816861 241 40
22:00:26 2/1/2014 2 1 2014 22 907 520578 4816860 242 40
22:00:45 2/6/2011 2 6 2011 22 646 520644 4816861 242 40
4:00:54 3/28/2010 3 28 2010 4 646 522830 4816868 236 40
6:00:42 3/28/2010 3 28 2010 6 646 522835 4816868 236 40
4:00:57 4/16/2009 4 16 2009 4 641 522395 4816867 238 40
18:00:49 2/10/2011 2 10 2011 18 641 520673 4816862 242 40
16:00:54 2/21/2011 2 21 2011 16 638 520632 4816862 242 40
2:00:49 3/29/2008 3 29 2008 2 637 520809 4816863 241 40
18:00:35 2/6/2011 2 6 2011 18 650 520590 4816862 242 40
18:00:43 1/1/2009 1 1 2009 18 635 520638 4816862 242 40
4:00:31 2/2/2014 2 2 2014 4 907 520577 4816862 242 40
22:00:31 2/10/2011 2 10 2011 22 641 520671 4816863 242 40
22:00:12 3/27/2010 3 27 2010 22 652 522572 4816869 237 40
8:00:53 12/22/2010 12 22 2010 8 657 519698 4816860 244 40
18:00:41 4/25/2009 4 25 2009 18 646 522821 4816870 236 40
8:00:41 1/10/2009 1 10 2009 8 637 520832 4816863 241 40
18:00:53 1/20/2011 1 20 2011 18 639 520776 4816863 242 40
20:02:25 2/5/2014 2 5 2014 20 909 520753 4816864 242 40
18:00:56 1/26/2011 1 26 2011 18 655 520669 4816864 242 40
8:00:42 4/10/2010 4 10 2010 8 646 521347 4816866 240 40
18:00:54 3/26/2010 3 26 2010 18 653 522198 4816869 238 40
6:00:53 2/2/2014 2 2 2014 6 907 520576 4816864 242 40
6:00:48 1/27/2011 1 27 2011 6 655 520675 4816865 242 40
0:00:48 2/11/2011 2 11 2011 0 641 520675 4816865 242 40
10:00:46 4/8/2010 4 8 2010 10 643 521343 4816867 240 40
6:01:13 4/8/2010 4 8 2010 6 647 522379 4816870 238 40
4:00:20 1/19/2013 1 19 2013 4 658 520339 4816864 243 40
18:00:48 3/14/2009 3 14 2009 18 643 520435 4816864 242 40



2:00:56 4/3/2013 4 3 2013 2 679 522347 4816871 238 40
18:01:17 12/24/2012 12 24 2012 18 674 520831 4816866 241 40
16:01:11 4/6/2012 4 6 2012 16 657 521001 4816866 241 40
18:00:53 2/21/2011 2 21 2011 18 654 520667 4816866 242 40
20:00:30 4/2/2013 4 2 2013 20 679 522703 4816873 237 40
0:00:34 2/22/2011 2 22 2011 0 654 520673 4816866 242 40
16:01:12 1/13/2010 1 13 2010 16 641 520538 4816866 242 40
18:00:53 2/6/2011 2 6 2011 18 646 520645 4816866 242 40
6:22:43 1/29/2014 1 29 2014 6 657 519866 4816864 244 40
4:00:47 2/8/2014 2 8 2014 4 909 520770 4816867 242 40
16:01:24 3/30/2012 3 30 2012 16 679 522810 4816873 236 40
4:00:53 4/8/2010 4 8 2010 4 647 522377 4816872 238 40
22:00:41 3/25/2011 3 25 2011 22 659 520765 4816867 242 40
0:18:26 1/28/2014 1 28 2014 0 657 519877 4816864 244 40
6:00:47 1/19/2013 1 19 2013 6 658 520337 4816866 243 40
10:00:38 4/21/2011 4 21 2011 10 657 521623 4816870 239 40
8:02:20 3/1/2011 3 1 2011 8 650 520743 4816868 242 40
6:01:39 4/3/2013 4 3 2013 6 679 522345 4816874 238 40
16:00:48 1/23/2011 1 23 2011 16 654 520581 4816868 242 40
4:00:53 1/19/2010 1 19 2010 4 647 519587 4816866 245 40
2:00:53 3/21/2012 3 21 2012 2 663 520775 4816869 242 40
2:00:48 1/19/2013 1 19 2013 2 658 520336 4816868 243 40
18:00:48 3/17/2010 3 17 2010 18 647 521528 4816872 240 40
6:11:50 1/26/2014 1 26 2014 6 657 519911 4816867 244 40
18:00:42 1/23/2011 1 23 2011 18 641 520676 4816870 242 40
12:00:54 4/22/2011 4 22 2011 12 657 521694 4816873 239 40
6:00:54 3/31/2010 3 31 2010 6 639 523065 4816878 236 40
4:00:48 4/3/2013 4 3 2013 4 679 522346 4816876 238 40
4:00:56 3/28/2010 3 28 2010 4 656 522833 4816877 236 40
2:00:57 3/31/2013 3 31 2013 2 679 523083 4816878 236 40
6:00:37 3/28/2010 3 28 2010 6 656 522834 4816878 236 40
22:00:48 4/5/2011 4 5 2011 22 669 523101 4816879 236 40
16:00:55 1/8/2011 1 8 2011 16 655 520558 4816871 242 40
18:00:53 2/22/2013 2 22 2013 18 671 520815 4816872 241 40
2:00:41 3/28/2010 3 28 2010 2 646 522826 4816879 236 40
6:01:11 1/1/2010 1 1 2010 6 647 521121 4816873 241 40
0:21:56 1/29/2014 1 29 2014 0 657 519875 4816870 244 40
18:00:42 3/6/2011 3 6 2011 18 801 520532 4816872 242 40
20:00:26 4/9/2013 4 9 2013 20 671 522702 4816879 237 40
16:00:31 2/10/2014 2 10 2014 16 916 520584 4816872 242 40
22:00:47 3/14/2009 3 14 2009 22 643 520432 4816872 242 40
2:01:09 4/8/2010 4 8 2010 2 647 522376 4816878 238 40
8:00:53 4/7/2012 4 7 2012 8 671 522867 4816880 236 40
16:01:12 2/28/2011 2 28 2011 16 801 520691 4816874 242 40
2:01:11 3/28/2010 3 28 2010 2 656 522829 4816881 236 40
6:01:56 1/23/2014 1 23 2014 6 657 519688 4816871 244 40
10:00:25 2/2/2012 2 2 2012 10 658 520376 4816873 243 40
16:00:47 2/27/2011 2 27 2011 16 653 520580 4816874 242 40
12:09:24 11/26/2013 11 26 2013 12 657 519994 4816872 244 40
18:00:44 12/12/2013 12 12 2013 18 658 519758 4816872 244 40
2:00:24 1/3/2011 1 3 2011 2 654 520422 4816874 242 40
2:00:41 2/12/2012 2 12 2012 2 658 520299 4816874 243 40
22:00:54 1/23/2011 1 23 2011 22 641 520672 4816875 242 40
2:00:56 1/18/2012 1 18 2012 2 663 522389 4816881 238 40



6:19:11 1/28/2014 1 28 2014 6 657 519883 4816873 244 40
18:00:34 1/30/2011 1 30 2011 18 654 520470 4816875 242 40
8:00:41 2/2/2012 2 2 2012 8 658 520405 4816875 243 40
18:00:23 2/16/2012 2 16 2012 18 658 520941 4816877 241 40
22:00:46 2/5/2014 2 5 2014 22 909 520752 4816876 242 40
4:00:33 2/12/2014 2 12 2014 4 916 520738 4816876 242 40
6:00:48 4/10/2014 4 10 2014 6 917 521778 4816880 239 40
6:00:42 4/6/2011 4 6 2011 6 669 523105 4816884 236 40
8:00:27 1/19/2013 1 19 2013 8 658 520323 4816875 243 40
0:00:53 2/6/2014 2 6 2014 0 909 520749 4816877 242 40
4:00:54 4/10/2014 4 10 2014 4 917 521782 4816880 239 40
6:00:53 2/2/2012 2 2 2012 6 658 520400 4816876 243 40
2:00:55 2/12/2014 2 12 2014 2 916 520733 4816877 242 40
0:00:53 2/12/2014 2 12 2014 0 916 520730 4816877 242 40
4:00:48 4/12/2009 4 12 2009 4 643 522597 4816883 237 40
8:00:33 1/28/2014 1 28 2014 8 907 520861 4816878 241 40
0:00:49 1/31/2011 1 31 2011 0 654 520473 4816877 242 40
22:00:54 1/30/2011 1 30 2011 22 654 520467 4816877 242 40
8:00:48 1/28/2014 1 28 2014 8 671 520812 4816879 241 40
20:00:56 3/10/2013 3 10 2013 20 677 520903 4816879 241 40
2:00:47 1/4/2011 1 4 2011 2 650 520483 4816878 242 40
18:01:24 3/4/2010 3 4 2010 18 646 520876 4816879 241 40
6:00:56 4/12/2009 4 12 2009 6 643 522597 4816886 237 40
16:00:55 12/2/2010 12 2 2010 16 639 519902 4816878 244 40
6:01:05 1/27/2011 1 27 2011 6 641 520647 4816880 242 40
6:00:49 1/28/2014 1 28 2014 6 671 520814 4816881 241 40
18:00:54 2/7/2011 2 7 2011 18 654 520659 4816880 242 40
2:00:56 1/31/2011 1 31 2011 2 654 520482 4816880 242 40
8:00:47 4/10/2013 4 10 2013 8 671 522214 4816885 238 40
0:00:42 2/12/2012 2 12 2012 0 658 520313 4816879 243 40
4:00:48 4/10/2009 4 10 2009 4 647 521786 4816884 239 40
18:00:47 1/25/2012 1 25 2012 18 665 520715 4816881 242 40
4:00:53 2/6/2014 2 6 2014 4 909 520750 4816881 242 40
16:00:41 2/9/2014 2 9 2014 16 916 520646 4816881 242 40
0:00:25 1/3/2011 1 3 2011 0 654 520429 4816881 242 40
0:00:54 4/7/2010 4 7 2010 0 639 522589 4816888 237 40
4:00:47 2/12/2012 2 12 2012 4 658 520292 4816881 243 40
6:00:48 1/27/2011 1 27 2011 6 657 520618 4816883 242 40
18:00:54 2/25/2011 2 25 2011 18 638 520599 4816883 242 40
6:00:42 3/9/2011 3 9 2011 6 657 520500 4816882 242 40
18:00:53 2/16/2012 2 16 2012 18 641 520723 4816883 242 40
8:00:53 4/25/2011 4 25 2011 8 657 521918 4816887 239 40
18:00:23 4/15/2009 4 15 2009 18 643 522688 4816890 237 40
18:00:54 1/24/2014 1 24 2014 18 914 519932 4816881 244 40
0:00:56 2/2/2014 2 2 2014 0 907 520562 4816883 242 40
18:00:53 2/26/2011 2 26 2011 18 650 520611 4816883 242 40
18:00:56 1/30/2011 1 30 2011 18 655 520513 4816884 242 40
14:01:11 4/16/2011 4 16 2011 14 654 521273 4816886 240 40
0:01:38 4/7/2012 4 7 2012 0 677 522523 4816890 237 40
10:01:11 1/23/2014 1 23 2014 10 914 519760 4816882 244 40
18:00:27 3/11/2010 3 11 2010 18 641 520784 4816885 242 40
14:00:42 3/8/2011 3 8 2011 14 641 520542 4816885 242 40
18:00:54 3/22/2010 3 22 2010 18 640 522155 4816890 238 40
18:00:54 3/22/2010 3 22 2010 18 639 521869 4816889 239 40



22:00:53 2/22/2013 2 22 2013 22 677 520726 4816885 242 40
4:00:42 1/27/2011 1 27 2011 4 657 520606 4816885 242 40
18:00:51 2/25/2011 2 25 2011 18 650 520945 4816886 241 40
10:00:53 4/9/2013 4 9 2013 10 671 523116 4816894 236 40
18:00:48 3/27/2009 3 27 2009 18 637 522183 4816891 238 40
22:01:13 3/1/2012 3 1 2012 22 665 520698 4816886 242 40
20:00:41 2/22/2013 2 22 2013 20 663 520709 4816886 242 40
2:00:49 1/18/2014 1 18 2014 2 658 520205 4816885 243 40
0:00:43 2/11/2014 2 11 2014 0 916 520623 4816886 242 40
18:00:44 5/6/2009 5 6 2009 18 639 521857 4816890 239 40
8:01:23 4/3/2013 4 3 2013 8 679 523053 4816894 236 40
0:02:42 2/23/2013 2 23 2013 0 677 520720 4816886 242 40
0:00:46 3/29/2011 3 29 2011 0 658 520766 4816887 242 40
22:00:30 2/9/2013 2 9 2013 22 665 520695 4816887 242 40
4:00:53 2/23/2013 2 23 2013 4 671 520724 4816887 242 40
0:00:54 2/7/2011 2 7 2011 0 646 520645 4816887 242 40
22:00:47 4/7/2010 4 7 2010 22 647 522478 4816893 237 40
19:28:00 12/16/2012 12 16 2012 19 641 523143 4816895 236 40
22:00:53 3/11/2010 3 11 2010 22 641 520747 4816887 242 40
2:00:53 3/28/2014 3 28 2014 2 679 521029 4816888 241 40
0:00:47 1/27/2011 1 27 2011 0 657 520638 4816887 242 40
2:00:59 2/11/2014 2 11 2014 2 916 520630 4816887 242 40
4:01:36 4/16/2013 4 16 2013 4 677 522378 4816893 238 40
20:00:39 3/7/2012 3 7 2012 20 665 520901 4816888 241 40
18:00:41 3/26/2010 3 26 2010 18 657 521539 4816890 240 40
2:01:24 2/20/2012 2 20 2012 2 641 520441 4816887 242 40
0:00:42 1/31/2012 1 31 2012 0 663 520762 4816888 242 40
18:00:23 2/13/2012 2 13 2012 18 658 520773 4816888 242 40
18:00:54 1/19/2010 1 19 2010 18 647 520270 4816887 243 40
0:00:25 1/27/2011 1 27 2011 0 655 520634 4816888 242 40
22:00:55 2/22/2013 2 22 2013 22 663 520713 4816888 242 40
4:00:56 2/2/2012 2 2 2012 4 658 520389 4816887 243 40
22:00:24 2/11/2014 2 11 2014 22 917 520651 4816888 242 40
2:03:08 1/27/2011 1 27 2011 2 657 520640 4816888 242 40
22:00:44 2/17/2012 2 17 2012 22 658 520505 4816888 242 40
6:00:41 4/5/2011 4 5 2011 6 647 520776 4816889 242 40
2:00:42 2/7/2011 2 7 2011 2 646 520644 4816889 242 40
6:00:55 4/16/2013 4 16 2013 6 677 522376 4816894 238 40
0:00:54 1/28/2014 1 28 2014 0 671 520774 4816889 242 40
0:00:56 2/12/2014 2 12 2014 0 917 520650 4816889 242 40
22:00:21 1/27/2014 1 27 2014 22 671 520775 4816889 242 40
18:00:51 1/16/2011 1 16 2011 18 657 520806 4816889 242 40
20:01:11 1/25/2012 1 25 2012 20 665 520719 4816889 242 40
6:01:07 3/31/2013 3 31 2013 6 679 523058 4816898 236 40
18:07:18 1/24/2014 1 24 2014 18 657 519978 4816888 244 40
18:00:42 4/16/2011 4 16 2011 18 667 521860 4816894 239 40
20:00:55 2/8/2014 2 8 2014 20 671 520779 4816890 242 40
2:01:24 3/29/2014 3 29 2014 2 916 523176 4816898 236 40
22:00:42 2/8/2014 2 8 2014 22 671 520783 4816890 242 40
8:00:47 3/26/2012 3 26 2012 8 658 521456 4816893 240 40
16:00:54 1/24/2011 1 24 2011 16 646 520670 4816890 242 40
4:00:55 3/9/2011 3 9 2011 4 657 520504 4816890 242 40
18:00:41 1/3/2011 1 3 2011 18 654 520374 4816889 243 40
0:00:56 4/8/2010 4 8 2010 0 647 522472 4816896 237 40



18:01:37 3/29/2010 3 29 2010 18 647 521939 4816895 239 40
18:00:48 1/26/2011 1 26 2011 18 657 520632 4816891 242 40
16:00:43 1/3/2011 1 3 2011 16 654 520432 4816890 242 40
10:00:54 11/26/2013 11 26 2013 10 914 519871 4816888 244 40
14:00:56 12/2/2010 12 2 2010 14 641 519874 4816888 244 40
0:00:54 1/12/2013 1 12 2013 0 680 520706 4816891 242 40
2:01:18 3/31/2012 3 31 2012 2 673 522769 4816898 237 40
2:00:50 2/23/2013 2 23 2013 2 663 520715 4816891 242 40
0:00:36 1/4/2011 1 4 2011 0 650 520467 4816891 242 40
8:00:26 3/16/2013 3 16 2013 8 658 521445 4816894 240 40
22:00:47 1/26/2011 1 26 2011 22 657 520636 4816891 242 40
4:00:53 2/11/2014 2 11 2014 4 916 520616 4816891 242 40
18:01:07 2/11/2014 2 11 2014 18 917 520659 4816892 242 40
0:00:54 2/9/2014 2 9 2014 0 671 520778 4816892 242 40
22:00:42 1/18/2013 1 18 2013 22 658 520324 4816891 243 40
8:00:48 2/2/2014 2 2 2014 8 907 520575 4816892 242 40
2:00:55 1/13/2013 1 13 2013 2 671 520682 4816892 242 40
0:00:51 2/5/2013 2 5 2013 0 665 520708 4816892 242 40
22:00:23 1/11/2013 1 11 2013 22 680 520704 4816892 242 40
6:00:54 1/13/2013 1 13 2013 6 671 520684 4816892 242 40
18:00:54 1/23/2011 1 23 2011 18 657 520690 4816893 242 40
22:00:47 2/4/2013 2 4 2013 22 665 520710 4816893 242 40
20:00:20 2/17/2012 2 17 2012 20 658 520501 4816892 242 40
2:01:05 2/9/2014 2 9 2014 2 671 520778 4816893 242 40
0:00:41 3/2/2012 3 2 2012 0 665 520700 4816893 242 40
2:00:53 1/25/2013 1 25 2013 2 679 520727 4816893 242 40
22:00:48 2/12/2012 2 12 2012 22 658 520311 4816892 243 40
4:00:41 1/28/2014 1 28 2014 4 671 520776 4816893 242 40
8:00:55 1/13/2013 1 13 2013 8 671 520686 4816893 242 40
10:00:48 1/7/2013 1 7 2013 10 658 520385 4816892 243 40
0:00:48 2/23/2013 2 23 2013 0 663 520712 4816893 242 40
2:00:47 3/1/2010 3 1 2010 2 641 520792 4816894 242 40
22:00:47 2/14/2013 2 14 2013 22 665 520715 4816894 242 40
4:00:42 1/13/2013 1 13 2013 4 671 520681 4816894 242 40
18:00:53 3/5/2010 3 5 2010 18 633 520916 4816895 241 40
20:00:53 1/27/2014 1 27 2014 20 671 520772 4816894 242 40
0:00:24 1/19/2013 1 19 2013 0 658 520327 4816893 243 40
20:00:48 2/4/2013 2 4 2013 20 665 520708 4816894 242 40
18:38:47 2/2/2014 2 2 2014 18 657 520587 4816894 242 40
22:01:06 2/14/2011 2 14 2011 22 655 520536 4816894 242 40
22:00:43 2/19/2012 2 19 2012 22 665 520714 4816895 242 40
6:08:25 1/25/2014 1 25 2014 6 657 520011 4816893 243 40
2:01:12 2/2/2012 2 2 2012 2 658 520402 4816894 243 40
2:00:40 1/28/2014 1 28 2014 2 671 520773 4816895 242 40
18:02:23 3/22/2010 3 22 2010 18 647 521887 4816899 239 40
14:01:46 2/9/2014 2 9 2014 14 917 520850 4816896 241 40
22:00:55 1/30/2012 1 30 2012 22 663 520738 4816896 242 40
22:00:36 2/18/2014 2 18 2014 22 679 520754 4816896 242 40
4:00:54 3/31/2013 3 31 2013 4 679 523073 4816904 236 40
0:01:53 2/15/2013 2 15 2013 0 665 520703 4816896 242 40
18:00:56 1/11/2013 1 11 2013 18 680 520704 4816896 242 40
16:01:18 2/11/2011 2 11 2011 16 638 520656 4816896 242 40
4:00:54 4/17/2011 4 17 2011 4 641 521958 4816900 239 40
0:00:54 2/16/2013 2 16 2013 0 677 520756 4816897 242 40



2:01:23 12/29/2010 12 29 2010 2 639 522467 4816903 237 40
22:00:41 3/28/2011 3 28 2011 22 650 520780 4816897 242 40
18:17:50 1/27/2014 1 27 2014 18 657 520008 4816895 243 40
4:01:11 2/19/2012 2 19 2012 4 658 520507 4816897 242 40
18:00:30 1/23/2011 1 23 2011 18 647 520675 4816897 242 40
4:00:54 2/12/2014 2 12 2014 4 917 520647 4816897 242 40
22:00:47 3/15/2009 3 15 2009 22 638 520709 4816898 242 40
8:00:53 3/19/2013 3 19 2013 8 663 521544 4816900 240 40
16:01:19 3/29/2010 3 29 2010 16 647 521875 4816901 239 40
0:00:49 3/16/2009 3 16 2009 0 638 520707 4816898 242 40
18:00:56 2/14/2012 2 14 2012 18 641 520498 4816897 242 40
16:01:11 3/27/2013 3 27 2013 16 679 521661 4816901 239 40
2:00:53 2/12/2014 2 12 2014 2 917 520647 4816898 242 40
22:00:42 1/25/2012 1 25 2012 22 665 520724 4816898 242 40
4:00:54 1/25/2013 1 25 2013 4 679 520721 4816898 242 40
0:00:56 11/23/2011 11 23 2011 0 665 519912 4816896 244 40
2:00:42 4/3/2013 4 3 2013 2 658 522391 4816904 238 40
20:00:26 2/18/2014 2 18 2014 20 679 520751 4816899 242 40
18:00:41 3/25/2011 3 25 2011 18 659 520878 4816899 241 40
2:01:06 3/3/2013 3 3 2013 2 679 520861 4816899 241 40
2:00:53 3/2/2013 3 2 2013 2 677 520905 4816900 241 40
18:00:55 1/21/2011 1 21 2011 18 646 520677 4816899 242 40
20:00:47 2/14/2013 2 14 2013 20 665 520688 4816899 242 40
0:00:24 3/26/2011 3 26 2011 0 659 520762 4816900 242 40
4:00:30 4/1/2013 4 1 2013 4 658 522669 4816906 237 40
6:00:47 1/25/2013 1 25 2013 6 679 520714 4816900 242 40
22:00:41 1/23/2011 1 23 2011 22 657 520687 4816900 242 40
20:00:48 2/11/2012 2 11 2012 20 658 520309 4816899 243 40
14:00:42 4/21/2011 4 21 2011 14 657 521492 4816903 240 40
22:00:25 2/11/2012 2 11 2012 22 658 520311 4816899 243 40
0:00:26 12/31/2010 12 31 2010 0 650 522382 4816906 238 40
18:00:34 1/20/2011 1 20 2011 18 657 520691 4816901 242 40
4:00:54 1/19/2010 1 19 2010 4 641 519609 4816898 244 40
0:00:15 3/2/2010 3 2 2010 0 641 520774 4816901 242 40
18:01:11 1/30/2011 1 30 2011 18 647 520760 4816901 242 40
18:00:48 12/2/2010 12 2 2010 18 641 520805 4816902 242 40
18:00:53 2/22/2013 2 22 2013 18 677 520918 4816902 241 40
16:00:54 1/21/2011 1 21 2011 16 646 520697 4816902 242 40
4:00:53 2/9/2011 2 9 2011 4 646 520750 4816902 242 40
14:01:18 12/10/2009 12 10 2009 14 646 520508 4816901 242 40
2:01:54 2/12/2012 2 12 2012 2 641 520593 4816901 242 40
12:00:24 12/8/2011 12 8 2011 12 655 519900 4816900 244 40
2:01:24 3/31/2012 3 31 2012 2 674 522793 4816909 237 40
18:00:54 1/30/2011 1 30 2011 18 654 520456 4816901 242 40
8:00:47 4/3/2013 4 3 2013 8 658 523083 4816910 236 40
22:01:10 4/6/2012 4 6 2012 22 677 522392 4816908 238 40
0:00:33 3/8/2010 3 8 2010 0 646 520813 4816903 241 40
22:00:56 2/24/2013 2 24 2013 22 677 520424 4816902 242 40
4:00:54 4/3/2013 4 3 2013 4 658 522393 4816908 238 40
18:00:53 2/14/2011 2 14 2011 18 655 520533 4816903 242 40
12:00:29 12/10/2009 12 10 2009 12 646 520507 4816902 242 40
4:00:47 12/31/2010 12 31 2010 4 650 522341 4816908 238 40
18:01:12 1/8/2014 1 8 2014 18 914 519904 4816901 244 40
6:00:55 4/14/2011 4 14 2011 6 665 523143 4816912 236 40



18:00:43 3/22/2010 3 22 2010 18 643 521518 4816907 240 40
0:00:53 3/29/2011 3 29 2011 0 650 520771 4816904 242 40
16:00:33 1/5/2011 1 5 2011 16 657 520712 4816904 242 40
2:01:08 4/10/2010 4 10 2010 2 647 521554 4816907 240 40
18:00:48 3/28/2011 3 28 2011 18 658 520748 4816905 242 40
4:00:56 4/10/2013 4 10 2013 4 671 522437 4816911 237 40
20:00:43 2/16/2014 2 16 2014 20 909 520967 4816906 241 40
20:00:38 2/26/2012 2 26 2012 20 665 520654 4816905 242 40
2:00:47 3/31/2012 3 31 2012 2 680 523118 4816913 236 40
2:01:14 1/1/2012 1 1 2012 2 641 522590 4816912 237 40
6:01:18 4/3/2013 4 3 2013 6 658 522394 4816912 238 40
22:00:44 1/9/2009 1 9 2009 22 632 520426 4816906 242 40
6:00:28 4/5/2011 4 5 2011 6 641 520792 4816907 242 40
8:00:54 1/6/2011 1 6 2011 8 650 520840 4816907 241 40
2:00:42 1/20/2013 1 20 2013 2 658 520356 4816906 243 40
22:00:21 3/25/2011 3 25 2011 22 661 520754 4816907 242 40
12:19:55 1/28/2014 1 28 2014 12 657 519999 4816905 244 40
18:00:48 2/10/2009 2 10 2009 18 634 520627 4816907 242 40
8:00:43 1/20/2013 1 20 2013 8 658 520351 4816906 243 40
16:00:47 3/9/2011 3 9 2011 16 654 520903 4816908 241 40
14:00:36 12/8/2011 12 8 2011 14 655 519893 4816905 244 40
0:00:23 2/2/2012 2 2 2012 0 658 520387 4816907 243 40
10:00:50 12/8/2011 12 8 2011 10 655 519889 4816905 244 40
2:01:27 2/1/2012 2 1 2012 2 641 520397 4816907 243 40
0:00:53 1/25/2013 1 25 2013 0 679 520755 4816908 242 40
12:00:41 1/20/2013 1 20 2013 12 658 520296 4816907 243 40
18:01:11 3/11/2011 3 11 2011 18 653 520709 4816908 242 40
6:00:47 4/1/2013 4 1 2013 6 658 522655 4816915 237 40
10:00:21 4/25/2011 4 25 2011 10 657 521917 4816912 239 40
4:00:50 2/23/2013 2 23 2013 4 658 520718 4816909 242 40
6:00:43 1/20/2013 1 20 2013 6 658 520348 4816908 243 40
22:00:24 2/1/2012 2 1 2012 22 658 520383 4816908 243 40
6:00:52 1/31/2012 1 31 2012 6 663 520956 4816910 241 40
0:00:42 1/20/2013 1 20 2013 0 658 520358 4816908 243 40
2:00:51 2/6/2014 2 6 2014 2 909 520771 4816909 242 40
18:00:47 3/29/2011 3 29 2011 18 665 522644 4816915 237 40
4:00:48 1/20/2013 1 20 2013 4 658 520358 4816909 243 40
16:00:34 1/20/2013 1 20 2013 16 658 520285 4816909 243 40
4:00:36 4/14/2011 4 14 2011 4 665 523136 4816918 236 40
0:07:55 1/25/2014 1 25 2014 0 657 520006 4816908 244 40
16:00:55 11/12/2011 11 12 2011 16 650 521148 4816911 241 40
18:00:35 11/26/2013 11 26 2013 18 914 519779 4816907 244 40
18:00:42 4/8/2010 4 8 2010 18 643 521121 4816911 241 40
2:00:54 2/5/2011 2 5 2011 2 641 520688 4816910 242 40
0:00:54 4/1/2011 4 1 2011 0 667 520817 4816911 241 40
16:00:47 3/31/2010 3 31 2010 16 646 523134 4816919 236 40
20:00:54 1/29/2014 1 29 2014 20 679 520661 4816911 242 40
16:00:54 4/16/2011 4 16 2011 16 667 521736 4816915 239 40
18:00:42 12/9/2010 12 9 2010 18 801 520974 4816912 241 40
18:00:50 3/31/2008 3 31 2008 18 632 520422 4816911 242 40
14:00:55 3/31/2010 3 31 2010 14 646 523137 4816920 236 40
22:00:54 1/23/2011 1 23 2011 22 647 520668 4816912 242 40
10:00:42 1/20/2013 1 20 2013 10 658 520296 4816911 243 40
22:00:53 1/20/2011 1 20 2011 22 639 520784 4816912 242 40



20:00:47 1/30/2012 1 30 2012 20 663 520734 4816912 242 40
16:00:29 4/3/2010 4 3 2010 16 646 523025 4816920 236 40
22:00:54 2/10/2009 2 10 2009 22 634 520633 4816913 242 40
10:01:17 4/23/2011 4 23 2011 10 662 523202 4816921 236 40
6:00:25 3/28/2013 3 28 2013 6 677 522640 4816920 237 40
2:00:54 4/1/2011 4 1 2011 2 667 520825 4816914 241 40
6:00:53 4/6/2011 4 6 2011 6 654 522938 4816921 236 40
18:01:42 2/16/2014 2 16 2014 18 909 520964 4816915 241 40
18:00:49 3/25/2011 3 25 2011 18 661 520750 4816914 242 40
20:00:47 3/3/2013 3 3 2013 20 677 520764 4816914 242 40
22:00:44 4/5/2011 4 5 2011 22 801 523101 4816922 236 40
0:00:42 1/10/2009 1 10 2009 0 632 520424 4816914 242 40
22:00:47 1/12/2013 1 12 2013 22 658 520681 4816914 242 40
4:01:35 12/30/2013 12 30 2013 4 908 521205 4816916 241 40
2:00:53 3/27/2014 3 27 2014 2 914 521056 4816916 241 40
18:00:55 2/28/2010 2 28 2010 18 641 520962 4816916 241 40
4:00:56 3/28/2013 3 28 2013 4 677 522646 4816921 237 40
22:00:55 2/4/2014 2 4 2014 22 679 520737 4816915 242 40
2:01:20 3/17/2014 3 17 2014 2 914 521103 4816916 241 40
18:00:50 2/20/2009 2 20 2009 18 633 520512 4816915 242 40
22:00:54 3/1/2013 3 1 2013 22 677 520757 4816915 242 40
18:00:54 12/30/2010 12 30 2010 18 650 522471 4816921 237 40
20:00:47 3/21/2013 3 21 2013 20 679 520814 4816916 241 40
18:00:41 12/29/2013 12 29 2013 18 914 519678 4816912 244 40
4:00:48 2/5/2013 2 5 2013 4 665 520744 4816916 242 40
20:00:47 2/4/2014 2 4 2014 20 679 520734 4816916 242 40
20:00:26 2/5/2012 2 5 2012 20 658 520444 4816915 242 40
8:00:54 4/8/2012 4 8 2012 8 665 521125 4816917 241 40
2:00:35 1/19/2010 1 19 2010 2 641 519606 4816912 244 40
22:00:44 1/25/2012 1 25 2012 22 658 520724 4816916 242 40
4:00:55 4/23/2011 4 23 2011 4 662 522545 4816922 237 40
18:00:47 2/12/2011 2 12 2011 18 650 520931 4816917 241 40
14:00:36 1/20/2009 1 20 2009 14 634 520622 4816916 242 40
22:00:26 3/31/2012 3 31 2012 22 671 521937 4816921 239 40
16:00:44 12/8/2011 12 8 2011 16 655 519878 4816914 244 40
18:00:47 3/8/2009 3 8 2009 18 633 520508 4816916 242 40
20:00:56 2/1/2012 2 1 2012 20 658 520384 4816916 243 40
8:00:47 1/17/2011 1 17 2011 8 639 522683 4816923 237 40
20:00:53 12/29/2013 12 29 2013 20 908 520813 4816917 241 40
0:00:54 2/5/2014 2 5 2014 0 679 520735 4816918 242 40
0:00:54 1/16/2014 1 16 2014 0 914 520735 4816918 242 40
14:00:49 1/20/2013 1 20 2013 14 658 520298 4816916 243 40
18:00:23 2/26/2011 2 26 2011 18 650 520586 4816917 242 40
18:00:54 2/13/2011 2 13 2011 18 638 520710 4816918 242 40
10:00:54 4/7/2012 4 7 2012 10 665 521337 4816920 240 40
6:00:48 4/8/2011 4 8 2011 6 654 522751 4816924 237 40
0:00:54 12/25/2012 12 25 2012 0 674 520774 4816918 242 40
18:00:49 12/20/2012 12 20 2012 18 674 520811 4816919 241 40
4:00:36 1/10/2009 1 10 2009 4 632 520885 4816919 241 40
6:00:54 12/22/2010 12 22 2010 6 657 519620 4816915 244 40
16:01:02 2/25/2011 2 25 2011 16 647 520968 4816919 241 40
18:00:20 1/9/2009 1 9 2009 18 632 520424 4816918 242 40
0:00:43 1/26/2012 1 26 2012 0 658 520687 4816919 242 40
18:00:53 12/31/2013 12 31 2013 18 671 520854 4816919 241 40



14:00:42 1/22/2009 1 22 2009 14 634 520680 4816919 242 40
0:00:48 3/2/2013 3 2 2013 0 677 520759 4816919 242 40
2:01:12 3/10/2014 3 10 2014 2 679 520926 4816920 241 40
18:00:43 1/25/2012 1 25 2012 18 658 520923 4816920 241 40
6:00:32 4/8/2011 4 8 2011 6 665 522684 4816926 237 40
12:01:03 1/23/2014 1 23 2014 12 914 519883 4816917 244 40
12:00:16 3/31/2010 3 31 2010 12 646 523137 4816928 236 40
22:00:20 2/20/2009 2 20 2009 22 633 520509 4816920 242 40
4:00:43 3/2/2010 3 2 2010 4 641 520755 4816921 242 40
2:00:48 2/5/2013 2 5 2013 2 665 520744 4816921 242 40
20:00:22 1/12/2013 1 12 2013 20 658 520682 4816920 242 40
6:00:49 4/23/2011 4 23 2011 6 662 522541 4816926 237 40
16:00:47 2/20/2012 2 20 2012 16 665 520749 4816921 242 40
6:00:55 4/10/2014 4 10 2014 6 914 521818 4816924 239 40
2:00:26 12/27/2012 12 27 2012 2 657 519621 4816918 244 40
22:00:55 1/30/2011 1 30 2011 22 647 520699 4816921 242 40
6:00:53 2/12/2014 2 12 2014 6 916 520758 4816921 242 40
18:00:58 3/29/2010 3 29 2010 18 656 521837 4816925 239 40
6:00:57 4/8/2012 4 8 2012 6 665 521079 4816923 241 40
16:00:56 2/9/2014 2 9 2014 16 679 520601 4816921 242 40
18:00:54 1/3/2011 1 3 2011 18 650 520407 4816921 243 40
18:00:54 1/21/2011 1 21 2011 18 646 520668 4816922 242 40
20:00:56 1/28/2014 1 28 2014 20 914 520127 4816920 243 40
22:00:41 1/28/2014 1 28 2014 22 914 520130 4816920 243 40
2:01:38 3/17/2009 3 17 2009 2 640 521108 4816924 241 40
4:00:47 1/6/2013 1 6 2013 4 658 520351 4816921 243 40
0:00:54 1/31/2011 1 31 2011 0 647 520710 4816923 242 40
8:00:53 3/31/2013 3 31 2013 8 677 523075 4816930 236 40
2:00:56 4/9/2009 4 9 2009 2 648 522895 4816930 236 40
20:00:41 4/15/2013 4 15 2013 20 671 521959 4816927 239 40
6:01:11 2/12/2014 2 12 2014 6 917 520684 4816923 242 40
22:00:42 4/1/2008 4 1 2008 22 634 520411 4816923 242 40
2:00:42 2/8/2012 2 8 2012 2 658 520745 4816924 242 40
4:00:48 4/8/2011 4 8 2011 4 654 522736 4816930 237 40
18:00:54 3/26/2012 3 26 2012 18 675 520774 4816924 242 40
0:00:48 2/5/2011 2 5 2011 0 641 520694 4816924 242 40
0:00:55 2/18/2009 2 18 2009 0 634 520710 4816924 242 40
22:00:52 3/31/2011 3 31 2011 22 667 520823 4816924 241 40
2:00:47 1/31/2012 1 31 2012 2 663 520959 4816925 241 40
0:00:53 3/4/2013 3 4 2013 0 665 520756 4816925 242 40
6:00:21 4/8/2011 4 8 2011 6 658 522714 4816931 237 40
4:00:43 3/28/2010 3 28 2010 4 801 522895 4816931 236 40
2:00:52 4/14/2010 4 14 2010 2 655 522683 4816931 237 40
6:00:48 1/27/2012 1 27 2012 6 663 520746 4816925 242 40
18:00:43 1/22/2009 1 22 2009 18 634 520696 4816925 242 40
18:00:41 2/3/2011 2 3 2011 18 650 520721 4816925 242 40
12:00:44 4/21/2011 4 21 2011 12 657 521452 4816927 240 40
4:00:54 1/31/2012 1 31 2012 4 663 520959 4816926 241 40
18:00:19 4/16/2011 4 16 2011 18 654 521962 4816929 239 40
22:00:56 3/3/2013 3 3 2013 22 665 520752 4816926 242 40
0:00:56 4/2/2008 4 2 2008 0 634 520410 4816925 242 40
22:00:41 2/4/2014 2 4 2014 22 909 520741 4816926 242 40
18:00:16 1/18/2010 1 18 2010 18 641 519611 4816922 244 40
2:00:41 1/26/2012 1 26 2012 2 658 520680 4816926 242 40



22:00:44 2/5/2012 2 5 2012 22 658 520429 4816925 242 40
2:00:43 3/28/2010 3 28 2010 2 801 522881 4816933 236 40
18:00:54 2/10/2013 2 10 2013 18 665 520978 4816927 241 40
20:00:54 2/4/2014 2 4 2014 20 909 520741 4816926 242 40
18:00:48 2/5/2014 2 5 2014 18 917 520701 4816926 242 40
18:00:53 1/20/2011 1 20 2011 18 657 520718 4816926 242 40
16:00:49 3/8/2011 3 8 2011 16 641 520493 4816926 242 40
2:00:55 2/13/2011 2 13 2011 2 650 520939 4816927 241 40
2:00:22 3/29/2008 3 29 2008 2 636 520909 4816927 241 40
8:00:41 4/14/2013 4 14 2013 8 658 521672 4816930 239 40
22:00:47 2/4/2011 2 4 2011 22 641 520691 4816927 242 40
22:01:12 4/6/2012 4 6 2012 22 658 522403 4816933 238 40
0:00:43 1/26/2012 1 26 2012 0 665 520717 4816927 242 40
22:00:53 3/31/2008 3 31 2008 22 632 520455 4816927 242 40
8:00:56 1/26/2012 1 26 2012 8 665 520752 4816928 242 40
8:00:53 11/30/2013 11 30 2013 8 914 519898 4816925 244 40
6:00:42 11/30/2013 11 30 2013 6 914 519884 4816925 244 40
4:00:27 12/22/2010 12 22 2010 4 657 519616 4816925 244 40
4:00:42 4/8/2011 4 8 2011 4 658 522710 4816934 237 40
22:00:48 1/3/2011 1 3 2011 22 650 520409 4816927 242 40
18:00:26 1/2/2011 1 2 2011 18 654 520406 4816927 243 40
18:00:53 1/30/2012 1 30 2012 18 663 520745 4816928 242 40
18:00:51 12/29/2010 12 29 2010 18 801 522979 4816936 236 40
0:00:53 1/6/2010 1 6 2010 0 640 521112 4816930 241 40
6:00:41 3/28/2010 3 28 2010 6 801 522888 4816936 236 40
22:00:42 1/20/2011 1 20 2011 22 657 520707 4816929 242 40
10:00:54 1/20/2009 1 20 2009 10 634 520613 4816929 242 40
2:00:54 4/19/2011 4 19 2011 2 663 522994 4816936 236 40
20:00:36 3/3/2013 3 3 2013 20 665 520763 4816929 242 40
2:00:42 3/26/2011 3 26 2011 2 661 520744 4816929 242 40
0:00:53 3/26/2011 3 26 2011 0 661 520745 4816930 242 40
16:00:41 2/21/2011 2 21 2011 16 657 520683 4816929 242 40
22:00:24 1/2/2011 1 2 2011 22 654 520408 4816929 243 40
22:00:42 1/15/2014 1 15 2014 22 914 520907 4816930 241 40
18:00:44 4/12/2012 4 12 2012 18 674 522125 4816934 238 40
2:00:49 2/13/2011 2 13 2011 2 657 520931 4816931 241 40
2:00:54 2/5/2014 2 5 2014 2 909 520739 4816930 242 40
16:00:56 1/21/2011 1 21 2011 16 657 521394 4816933 240 40
6:00:24 4/8/2011 4 8 2011 6 660 522788 4816937 237 40
12:23:49 1/29/2014 1 29 2014 12 657 520000 4816929 244 40
12:00:43 1/22/2009 1 22 2009 12 634 520666 4816931 242 40
12:00:54 1/20/2009 1 20 2009 12 634 520607 4816931 242 40
0:01:10 4/3/2013 4 3 2013 0 679 522373 4816937 238 40
22:00:54 3/26/2012 3 26 2012 22 675 520752 4816931 242 40
0:00:45 2/3/2012 2 3 2012 0 658 520592 4816931 242 40
4:00:53 1/26/2012 1 26 2012 4 665 520751 4816932 242 40
18:00:44 1/19/2014 1 19 2014 18 914 519725 4816929 244 40
20:00:57 1/15/2014 1 15 2014 20 914 520907 4816933 241 40
0:00:42 2/5/2014 2 5 2014 0 909 520741 4816932 242 40
4:00:53 3/3/2013 3 3 2013 4 679 520921 4816933 241 40
10:00:44 1/17/2014 1 17 2014 10 658 519918 4816930 244 40
10:00:26 1/22/2009 1 22 2009 10 634 520646 4816932 242 40
20:00:47 2/12/2012 2 12 2012 20 658 520291 4816931 243 40
18:00:54 1/20/2009 1 20 2009 18 634 520613 4816932 242 40



2:00:48 12/30/2010 12 30 2010 2 641 522429 4816938 237 40
22:00:31 1/22/2009 1 22 2009 22 634 520699 4816933 242 40
22:01:18 4/6/2010 4 6 2010 22 639 522643 4816939 237 40
0:00:47 2/13/2011 2 13 2011 0 650 520939 4816934 241 40
20:00:47 1/18/2013 1 18 2013 20 658 520321 4816932 243 40
22:00:25 2/23/2014 2 23 2014 22 917 520675 4816933 242 40
18:00:54 12/2/2010 12 2 2010 18 653 520777 4816933 242 40
0:00:23 2/27/2011 2 27 2011 0 657 520423 4816933 242 40
2:00:42 1/26/2012 1 26 2012 2 665 520759 4816934 242 40
8:00:56 1/25/2013 1 25 2013 8 680 520759 4816934 242 40
6:00:26 12/29/2010 12 29 2010 6 639 522502 4816940 237 40
2:00:42 4/10/2013 4 10 2013 2 671 522471 4816940 237 40
16:00:41 4/21/2011 4 21 2011 16 657 521685 4816937 239 40
16:00:12 1/22/2009 1 22 2009 16 634 520666 4816934 242 40
20:00:41 1/25/2012 1 25 2012 20 658 520744 4816935 242 40
16:00:56 2/11/2011 2 11 2011 16 655 520575 4816934 242 40
22:01:23 11/22/2011 11 22 2011 22 665 520006 4816933 244 40
18:00:41 2/24/2012 2 24 2012 18 658 520666 4816935 242 40
18:00:54 1/16/2011 1 16 2011 18 657 520796 4816935 242 40
2:00:51 2/27/2011 2 27 2011 2 655 520537 4816935 242 40
18:00:48 1/20/2011 1 20 2011 18 654 520658 4816935 242 40
0:00:47 4/7/2012 4 7 2012 0 658 522451 4816941 237 40
16:00:41 11/30/2009 11 30 2009 16 638 521182 4816937 241 40
16:00:10 2/1/2011 2 1 2011 16 655 520975 4816936 241 40
18:00:53 3/11/2010 3 11 2010 18 639 520763 4816936 242 40
20:00:33 4/26/2014 4 26 2014 20 907 521508 4816938 240 40
20:00:53 2/15/2012 2 15 2012 20 658 520482 4816935 242 40
0:00:07 3/31/2011 3 31 2011 0 655 520748 4816936 242 40
2:00:26 1/22/2009 1 22 2009 2 634 520569 4816936 242 40
22:00:48 3/30/2011 3 30 2011 22 655 520754 4816936 242 40
16:00:24 1/20/2011 1 20 2011 16 639 520909 4816937 241 40
22:00:56 2/26/2011 2 26 2011 22 657 520427 4816935 242 40
0:00:36 1/17/2011 1 17 2011 0 657 520797 4816937 242 40
2:00:40 1/16/2012 1 16 2012 2 663 522823 4816943 236 40
18:00:42 1/22/2009 1 22 2009 18 634 520696 4816936 242 40
18:00:50 2/12/2011 2 12 2011 18 657 520883 4816937 241 40
14:00:59 11/30/2013 11 30 2013 14 914 519763 4816934 234 29
22:01:11 3/9/2010 3 9 2010 22 646 520834 4816938 241 40
18:00:54 2/3/2011 2 3 2011 18 641 520560 4816937 242 40
2:00:54 12/30/2013 12 30 2013 2 908 521134 4816939 241 40
22:00:48 2/16/2014 2 16 2014 22 909 520758 4816938 242 40
20:00:53 2/8/2014 2 8 2014 20 914 520650 4816938 242 40
18:00:47 3/22/2010 3 22 2010 18 640 522021 4816942 238 40
2:00:56 4/24/2009 4 24 2009 2 634 521156 4816939 241 40
16:00:41 1/20/2009 1 20 2009 16 634 520602 4816938 242 40
4:00:54 12/29/2010 12 29 2010 4 639 522495 4816944 237 40
18:01:51 3/26/2010 3 26 2010 18 647 522200 4816943 238 40
10:00:47 12/8/2011 12 8 2011 10 658 519909 4816936 244 40
10:00:55 1/8/2014 1 8 2014 10 914 519810 4816936 234 29
18:00:37 1/12/2013 1 12 2013 18 658 520690 4816939 242 40
22:00:30 2/15/2012 2 15 2012 22 658 520448 4816938 242 40
10:02:53 2/9/2013 2 9 2013 10 665 520864 4816940 241 40
0:00:48 4/19/2011 4 19 2011 0 663 523202 4816948 236 40
18:00:43 12/2/2010 12 2 2010 18 653 520796 4816940 242 40



18:00:51 12/31/2009 12 31 2009 18 647 521280 4816942 240 40
22:00:53 2/8/2014 2 8 2014 22 914 520650 4816940 242 40
18:00:48 1/21/2009 1 21 2009 18 634 520575 4816940 242 40
18:00:53 3/27/2013 3 27 2013 18 657 521477 4816943 240 40
6:00:54 3/3/2013 3 3 2013 6 679 520905 4816941 241 40
18:00:39 3/22/2010 3 22 2010 18 646 521439 4816943 240 40
18:00:56 2/13/2011 2 13 2011 18 657 520708 4816941 242 40
16:00:27 3/4/2012 3 4 2012 16 658 520687 4816941 242 40
18:00:55 4/8/2010 4 8 2010 18 656 521009 4816942 241 40
18:00:38 4/10/2013 4 10 2013 18 671 521576 4816944 240 40
18:00:43 12/2/2010 12 2 2010 18 650 521118 4816942 241 40
2:00:24 1/6/2013 1 6 2013 2 658 520362 4816940 243 40
22:00:42 1/19/2013 1 19 2013 22 658 520418 4816941 242 40
18:00:56 1/20/2011 1 20 2011 18 654 520658 4816942 242 40
2:00:55 2/18/2014 2 18 2014 2 909 520957 4816943 241 40
0:00:53 12/29/2010 12 29 2010 0 647 521258 4816944 240 40
16:00:41 2/28/2011 2 28 2011 16 653 521153 4816944 241 40
18:00:47 2/26/2011 2 26 2011 18 657 520422 4816941 242 40
0:00:15 3/29/2009 3 29 2009 0 646 520824 4816944 241 40
18:01:14 1/8/2013 1 8 2013 18 658 520940 4816944 241 40
10:00:41 1/23/2009 1 23 2009 10 634 520662 4816944 242 40
22:00:26 1/26/2011 1 26 2011 22 655 520673 4816944 242 40
4:00:50 3/29/2010 3 29 2010 4 641 523104 4816952 236 40
0:00:54 2/9/2014 2 9 2014 0 914 520646 4816944 242 40
0:00:52 2/18/2014 2 18 2014 0 909 520951 4816945 241 40
18:00:36 3/25/2008 3 25 2008 18 634 521312 4816946 240 40
2:01:24 3/21/2010 3 21 2010 2 641 521412 4816947 240 40
6:00:54 1/25/2012 1 25 2012 6 665 520704 4816944 242 40
4:00:43 2/23/2013 2 23 2013 4 663 520774 4816945 242 40
22:00:39 2/17/2014 2 17 2014 22 917 520831 4816945 241 40
6:00:41 3/29/2010 3 29 2010 6 641 523107 4816953 236 40
10:01:55 1/16/2014 1 16 2014 10 914 520412 4816944 232 40
4:00:54 1/25/2012 1 25 2012 4 665 520703 4816945 242 40
16:00:42 1/5/2011 1 5 2011 16 650 520895 4816946 241 40
22:00:55 2/12/2011 2 12 2011 22 657 520876 4816946 241 40
4:00:56 3/26/2010 3 26 2010 4 641 523110 4816953 236 40
22:00:47 3/11/2010 3 11 2010 22 639 520752 4816945 242 40
2:00:37 2/3/2014 2 3 2014 2 679 520073 4816943 233 40
14:00:42 4/6/2012 4 6 2012 14 657 521152 4816947 241 40
4:00:42 1/22/2009 1 22 2009 4 634 520578 4816945 242 40
4:00:42 1/26/2012 1 26 2012 4 658 520647 4816945 242 40
22:00:42 2/17/2014 2 17 2014 22 909 520956 4816947 241 40
18:00:46 2/12/2011 2 12 2011 18 657 520877 4816947 241 40
6:00:48 3/27/2010 3 27 2010 6 653 522456 4816952 237 40
22:00:48 1/21/2009 1 21 2009 22 634 520579 4816946 232 40
18:00:53 1/5/2010 1 5 2010 18 647 521196 4816948 241 40
14:01:48 4/28/2010 4 28 2010 14 640 523185 4816955 236 40
6:00:43 1/20/2009 1 20 2009 6 634 520568 4816946 232 40
6:00:45 1/26/2012 1 26 2012 6 665 520747 4816947 242 40
8:00:53 1/22/2009 1 22 2009 8 634 520578 4816946 232 40
16:00:56 1/19/2014 1 19 2014 16 914 519898 4816945 234 29
2:00:37 2/5/2014 2 5 2014 2 679 520744 4816948 242 40
0:00:47 3/3/2013 3 3 2013 0 679 520824 4816948 241 40
4:00:47 1/20/2009 1 20 2009 4 634 520579 4816947 232 40



4:00:53 4/22/2008 4 22 2008 4 634 522491 4816954 237 40
18:00:47 3/25/2008 3 25 2008 18 632 520956 4816949 241 40
2:00:41 4/1/2011 4 1 2011 2 663 520874 4816949 241 40
14:00:47 12/30/2013 12 30 2013 14 914 519897 4816946 234 29
14:00:53 1/19/2014 1 19 2014 14 914 519898 4816946 234 29
22:00:26 2/7/2014 2 7 2014 22 917 520722 4816948 232 40
4:00:21 1/21/2009 1 21 2009 4 634 520584 4816948 232 40
18:00:54 2/26/2011 2 26 2011 18 655 520575 4816948 232 40
4:00:53 4/4/2010 4 4 2010 4 650 522491 4816954 237 40
8:00:53 1/20/2009 1 20 2009 8 634 520582 4816948 232 40
6:00:47 4/22/2008 4 22 2008 6 634 522491 4816954 237 40
2:00:48 4/4/2010 4 4 2010 2 650 522491 4816954 237 40
18:00:23 3/31/2008 3 31 2008 18 632 520425 4816948 232 40
0:00:48 2/17/2014 2 17 2014 0 909 520758 4816949 232 40
14:00:35 1/23/2014 1 23 2014 14 914 519899 4816947 234 29
2:00:04 1/20/2009 1 20 2009 2 634 520523 4816949 232 40
8:00:52 1/25/2012 1 25 2012 8 665 520706 4816949 232 40
22:00:48 1/20/2011 1 20 2011 22 654 520656 4816949 232 40
20:00:50 1/19/2013 1 19 2013 20 658 520419 4816949 232 40
22:00:42 1/5/2010 1 5 2010 22 647 521202 4816951 241 40
0:00:41 1/6/2013 1 6 2013 0 658 520355 4816949 233 40
18:00:53 2/12/2011 2 12 2011 18 650 520897 4816950 241 40
22:00:55 3/3/2013 3 3 2013 22 677 520798 4816950 232 40
0:00:24 1/22/2009 1 22 2009 0 634 520579 4816950 232 40
0:00:33 3/4/2013 3 4 2013 0 677 520792 4816951 232 40
18:00:48 3/15/2009 3 15 2009 18 644 520549 4816950 232 40
20:00:56 2/7/2014 2 7 2014 20 917 520705 4816951 232 40
8:00:53 12/29/2010 12 29 2010 8 639 522482 4816956 237 40
4:00:30 4/24/2009 4 24 2009 4 634 521130 4816952 241 40
20:00:56 2/8/2014 2 8 2014 20 917 520627 4816951 232 40
4:00:55 4/10/2010 4 10 2010 4 647 521654 4816954 239 40
2:00:26 4/2/2008 4 2 2008 2 634 520407 4816950 233 40
8:00:22 1/21/2009 1 21 2009 8 634 520584 4816951 232 40
2:00:47 1/26/2014 1 26 2014 2 658 520116 4816950 233 40
18:00:35 2/13/2011 2 13 2011 18 657 520610 4816951 232 40
12:00:48 1/19/2014 1 19 2014 12 914 519897 4816949 234 29
0:00:45 3/10/2010 3 10 2010 0 646 520774 4816952 232 40
0:00:40 4/1/2008 4 1 2008 0 632 520449 4816951 232 40
2:00:26 4/22/2008 4 22 2008 2 634 522494 4816957 237 40
16:00:54 1/3/2011 1 3 2011 16 655 520552 4816951 232 40
18:00:56 1/19/2011 1 19 2011 18 646 520766 4816952 232 40
0:00:18 3/17/2009 3 17 2009 0 640 521079 4816953 231 40
6:00:43 1/21/2009 1 21 2009 6 634 520582 4816952 232 40
22:00:48 3/6/2011 3 6 2011 22 655 520334 4816951 233 40
22:00:56 12/9/2010 12 9 2010 22 639 520927 4816953 231 40
16:00:49 1/20/2011 1 20 2011 16 657 520868 4816953 231 40
6:00:22 1/22/2009 1 22 2009 6 634 520575 4816952 232 40
16:01:07 1/8/2014 1 8 2014 16 914 519928 4816951 234 29
2:00:54 2/27/2011 2 27 2011 2 657 520419 4816952 232 40
18:01:13 2/26/2011 2 26 2011 18 647 520647 4816953 232 40
22:00:48 12/30/2010 12 30 2010 22 650 522484 4816959 237 40
4:00:54 12/30/2010 12 30 2010 4 641 522449 4816959 237 40
18:00:41 3/7/2011 3 7 2011 18 653 520336 4816952 233 40
0:00:41 2/8/2014 2 8 2014 0 917 520733 4816954 232 40



4:00:54 1/9/2011 1 9 2011 4 654 520643 4816953 232 40
16:00:53 12/12/2010 12 12 2010 16 647 519783 4816951 234 29
2:00:55 3/10/2010 3 10 2010 2 646 520779 4816954 232 40
0:00:52 4/18/2011 4 18 2011 0 801 523187 4816962 236 40
22:00:13 1/16/2011 1 16 2011 22 657 520792 4816954 232 40
22:00:33 2/8/2014 2 8 2014 22 917 520635 4816954 232 40
16:00:44 12/2/2010 12 2 2010 16 650 521019 4816955 231 40
2:01:15 2/9/2014 2 9 2014 2 917 520655 4816954 232 40
18:09:55 1/25/2014 1 25 2014 18 657 520021 4816953 233 40
16:00:48 2/27/2011 2 27 2011 16 655 520660 4816955 232 40
2:01:23 3/31/2012 3 31 2012 2 677 522830 4816962 236 40
4:01:41 2/7/2011 2 7 2011 4 647 520689 4816955 232 40
6:00:24 4/6/2011 4 6 2011 6 659 523055 4816963 236 40
12:00:25 12/9/2011 12 9 2011 12 659 519949 4816954 234 29
22:00:47 12/12/2013 12 12 2013 22 914 519666 4816953 234 29
18:00:31 1/20/2009 1 20 2009 18 634 520578 4816956 232 40
18:00:55 3/22/2010 3 22 2010 18 801 522034 4816961 238 40
10:01:11 1/28/2014 1 28 2014 10 914 520034 4816954 233 40
0:01:11 2/9/2014 2 9 2014 0 917 520647 4816956 232 40
12:01:11 1/28/2014 1 28 2014 12 914 520035 4816955 233 40
12:00:54 11/26/2010 11 26 2010 12 657 519810 4816954 234 29
10:01:13 1/8/2013 1 8 2013 10 658 520857 4816958 231 40
16:00:48 1/23/2011 1 23 2011 16 641 520897 4816958 231 40
18:00:49 1/5/2011 1 5 2011 18 657 520697 4816957 232 40
16:00:42 1/21/2011 1 21 2011 16 654 520599 4816957 232 40
16:00:54 4/10/2013 4 10 2013 16 671 521553 4816960 230 40
22:00:41 2/12/2011 2 12 2011 22 650 520919 4816958 231 40
2:00:54 2/23/2013 2 23 2013 2 679 520820 4816958 231 40
10:00:55 1/22/2010 1 22 2010 10 641 519875 4816955 234 29
2:00:33 1/30/2014 1 30 2014 2 671 520676 4816958 232 40
4:00:56 2/3/2014 2 3 2014 4 679 519994 4816956 234 29
6:00:42 1/26/2012 1 26 2012 6 658 520644 4816958 232 40
18:00:53 2/22/2013 2 22 2013 18 663 520969 4816959 231 40
14:01:12 1/8/2014 1 8 2014 14 914 519931 4816956 234 29
22:00:42 2/14/2011 2 14 2011 22 657 520973 4816959 231 40
2:00:14 1/9/2011 1 9 2011 2 654 520643 4816958 232 40
2:00:45 1/23/2009 1 23 2009 2 634 520672 4816959 232 40
22:00:56 1/30/2011 1 30 2011 22 657 520577 4816959 232 40
0:00:54 12/30/2010 12 30 2010 0 641 522408 4816965 237 40
18:00:45 4/5/2011 4 5 2011 18 801 523132 4816968 236 40
4:00:54 1/30/2014 1 30 2014 4 671 520673 4816960 232 40
0:00:49 1/5/2011 1 5 2011 0 653 520414 4816960 232 40
12:00:47 1/8/2014 1 8 2014 12 914 519931 4816958 234 29
18:01:24 2/7/2011 2 7 2011 18 646 520558 4816960 232 40
18:00:43 3/27/2011 3 27 2011 18 663 522453 4816966 237 40
18:00:53 2/14/2011 2 14 2011 18 655 520539 4816960 232 40
18:00:34 1/16/2010 1 16 2010 18 646 520273 4816960 233 40
22:00:54 3/10/2012 3 10 2012 22 665 520575 4816961 232 40
22:00:50 1/20/2009 1 20 2009 22 634 520579 4816961 232 40
0:00:43 1/1/2014 1 1 2014 0 907 520930 4816963 231 40
10:02:11 4/13/2013 4 13 2013 10 679 521221 4816964 230 40
18:00:53 2/4/2010 2 4 2010 18 640 520879 4816963 231 40
2:00:56 1/21/2009 1 21 2009 2 634 520649 4816962 232 40
2:00:47 1/31/2011 1 31 2011 2 657 520580 4816962 232 40



18:00:54 12/9/2010 12 9 2010 18 639 520927 4816963 231 40
2:00:47 2/4/2013 2 4 2013 2 657 520335 4816962 233 40
18:00:57 2/6/2011 2 6 2011 18 650 520560 4816962 232 40
2:01:12 4/8/2011 4 8 2011 2 654 522811 4816970 236 40
16:00:53 4/15/2009 4 15 2009 16 635 521737 4816966 229 40
22:00:54 12/31/2013 12 31 2013 22 907 520928 4816964 231 40
2:00:37 1/2/2010 1 2 2010 2 647 521795 4816966 229 40
22:01:11 3/7/2012 3 7 2012 22 665 520633 4816963 232 40
18:01:12 1/19/2011 1 19 2011 18 647 520871 4816964 231 40
18:00:26 2/8/2012 2 8 2012 18 658 520456 4816963 232 40
18:00:48 3/8/2011 3 8 2011 18 655 520370 4816963 233 40
2:00:54 2/8/2014 2 8 2014 2 679 520574 4816964 232 40
22:00:47 4/5/2011 4 5 2011 22 667 522998 4816972 236 40
2:01:17 4/5/2011 4 5 2011 2 647 520815 4816965 231 40
16:00:54 3/8/2011 3 8 2011 16 655 520492 4816964 232 40
2:01:12 4/23/2011 4 23 2011 2 662 522517 4816971 227 40
18:00:44 2/14/2011 2 14 2011 18 657 520972 4816966 231 40
18:00:56 3/14/2011 3 14 2011 18 801 521396 4816967 230 40
18:00:56 1/27/2011 1 27 2011 18 638 520581 4816965 232 40
20:00:56 2/7/2014 2 7 2014 20 679 520576 4816965 232 40
2:00:48 2/11/2011 2 11 2011 2 638 521024 4816966 231 40
22:00:42 2/7/2014 2 7 2014 22 679 520576 4816965 232 40
0:00:36 2/13/2011 2 13 2011 0 657 520875 4816966 231 40
0:00:24 1/31/2011 1 31 2011 0 657 520588 4816965 232 40
6:00:56 4/8/2011 4 8 2011 6 664 522686 4816972 227 40
18:00:56 12/2/2010 12 2 2010 18 650 521131 4816967 231 40
18:00:41 2/23/2012 2 23 2012 18 658 520504 4816965 232 40
0:00:44 2/8/2014 2 8 2014 0 679 520575 4816965 232 40
8:00:56 4/6/2014 4 6 2014 8 914 521407 4816968 230 40
6:00:54 1/30/2014 1 30 2014 6 671 520677 4816966 232 40
2:01:01 4/14/2013 4 14 2013 2 677 521970 4816970 229 40
0:00:34 1/21/2009 1 21 2009 0 634 520578 4816966 232 40
20:00:21 3/12/2013 3 12 2013 20 658 520937 4816967 231 40
4:00:53 2/8/2014 2 8 2014 4 679 520584 4816966 232 40
16:00:56 1/24/2014 1 24 2014 16 914 519973 4816965 234 29
8:00:39 1/26/2012 1 26 2012 8 658 520636 4816967 232 40
2:01:18 2/9/2014 2 9 2014 2 914 520678 4816967 232 40
2:00:47 2/3/2012 2 3 2012 2 658 520610 4816967 232 40
6:00:54 4/14/2013 4 14 2013 6 677 521965 4816971 229 40
16:00:49 4/1/2012 4 1 2012 16 658 521228 4816969 230 40
6:00:48 2/3/2014 2 3 2014 6 679 520003 4816965 234 29
20:00:41 2/11/2014 2 11 2014 20 679 520604 4816967 232 40
4:01:05 2/25/2013 2 25 2013 4 677 520405 4816967 233 40
20:00:48 2/1/2013 2 1 2013 20 680 520535 4816967 232 40
4:00:56 1/23/2009 1 23 2009 4 634 520674 4816968 232 40
0:00:47 1/23/2009 1 23 2009 0 634 520677 4816968 232 40
18:00:53 3/26/2012 3 26 2012 18 671 521110 4816969 231 40
10:00:44 1/18/2014 1 18 2014 10 658 520191 4816967 233 40
2:00:49 3/8/2012 3 8 2012 2 665 520631 4816969 232 40
12:00:53 1/24/2014 1 24 2014 12 914 519970 4816967 234 29
6:00:57 12/29/2010 12 29 2010 6 647 521221 4816971 230 40
2:01:12 12/29/2010 12 29 2010 2 647 521222 4816971 230 40
6:00:53 4/25/2014 4 25 2014 6 907 522644 4816976 227 40
8:00:54 1/19/2010 1 19 2010 8 641 519972 4816968 234 29



4:01:17 4/14/2013 4 14 2013 4 677 521961 4816974 229 40
0:00:48 2/4/2014 2 4 2014 0 909 520525 4816970 232 40
8:00:54 2/3/2014 2 3 2014 8 679 519997 4816968 234 29
22:00:44 4/6/2013 4 6 2013 22 663 523372 4816979 225 40
10:00:33 1/18/2010 1 18 2010 10 641 519950 4816968 234 29
8:00:43 1/23/2009 1 23 2009 8 634 520653 4816970 232 40
12:09:14 1/25/2014 1 25 2014 12 657 520058 4816969 233 40
4:00:45 12/29/2010 12 29 2010 4 647 521219 4816972 230 40
0:00:51 4/1/2011 4 1 2011 0 663 520846 4816971 231 40
4:00:31 4/25/2014 4 25 2014 4 907 522561 4816977 227 40
2:00:47 4/7/2013 4 7 2013 2 663 523387 4816980 225 40
0:00:54 1/30/2014 1 30 2014 0 671 520709 4816971 232 40
2:00:55 2/12/2014 2 12 2014 2 679 520608 4816971 232 40
18:00:54 1/18/2011 1 18 2011 18 657 520942 4816972 231 40
18:00:50 2/20/2009 2 20 2009 18 634 520693 4816972 232 40
4:00:15 3/8/2012 3 8 2012 4 665 520628 4816971 232 40
22:00:56 2/11/2014 2 11 2014 22 679 520608 4816971 232 40
0:00:55 4/10/2013 4 10 2013 0 671 522484 4816977 227 40
18:00:43 1/5/2011 1 5 2011 18 657 520671 4816972 232 40
8:00:42 1/30/2014 1 30 2014 8 671 520682 4816972 232 40
8:00:27 1/2/2014 1 2 2014 8 907 520514 4816971 232 40
22:00:47 3/29/2010 3 29 2010 22 647 521964 4816976 229 40
16:01:11 2/27/2011 2 27 2011 16 638 520596 4816972 232 40
22:00:24 2/9/2012 2 9 2012 22 658 520607 4816972 232 40
22:00:56 2/4/2010 2 4 2010 22 640 520876 4816973 231 40
0:00:43 3/30/2012 3 30 2012 0 658 523445 4816981 225 40
6:00:15 1/23/2009 1 23 2009 6 634 520648 4816972 232 40
0:00:42 1/15/2011 1 15 2011 0 650 521013 4816973 231 40
0:00:48 1/28/2011 1 28 2011 0 638 520587 4816972 232 40
20:00:55 2/6/2014 2 6 2014 20 671 520698 4816973 232 40
4:00:55 4/5/2011 4 5 2011 4 663 523572 4816982 225 40
0:00:33 3/11/2012 3 11 2012 0 665 520566 4816972 232 40
0:00:26 2/10/2012 2 10 2012 0 658 520608 4816973 232 40
22:00:54 1/27/2011 1 27 2011 22 638 520583 4816973 232 40
6:00:47 2/28/2014 2 28 2014 6 909 523442 4816982 225 40
4:00:53 4/12/2009 4 12 2009 4 647 522017 4816977 228 40
4:00:23 1/1/2010 1 1 2010 4 647 521175 4816975 231 40
0:00:48 4/7/2013 4 7 2013 0 663 523381 4816982 225 40
10:00:49 1/27/2014 1 27 2014 10 658 519956 4816971 234 29
4:00:50 4/8/2011 4 8 2011 4 666 522758 4816981 227 40
0:00:42 2/12/2014 2 12 2014 0 679 520606 4816974 232 40
0:00:49 2/2/2013 2 2 2013 0 680 520536 4816974 232 40
6:00:41 4/5/2011 4 5 2011 6 662 523539 4816983 225 40
22:00:37 1/29/2014 1 29 2014 22 679 520549 4816974 232 40
18:00:49 3/27/2009 3 27 2009 18 640 522148 4816979 228 40
12:01:11 3/29/2010 3 29 2010 12 643 523764 4816984 224 40
0:00:47 2/9/2014 2 9 2014 0 909 520904 4816975 231 40
4:00:41 4/24/2014 4 24 2014 4 909 523722 4816984 224 40
6:00:32 4/8/2011 4 8 2011 6 666 522763 4816981 227 40
0:00:56 4/5/2013 4 5 2013 0 671 524155 4816986 127 40
18:00:56 2/11/2014 2 11 2014 18 679 520606 4816974 232 40
4:00:48 2/23/2013 2 23 2013 4 665 520872 4816975 231 40
22:00:55 3/25/2010 3 25 2010 22 646 523590 4816984 225 40
0:00:48 1/29/2014 1 29 2014 0 914 520136 4816973 233 40



22:01:11 4/13/2010 4 13 2010 22 642 524736 4816989 98 40
8:00:24 4/16/2013 4 16 2013 8 677 523308 4816984 225 40
2:00:47 4/21/2012 4 21 2012 2 666 523996 4816986 224 40
2:01:12 2/9/2014 2 9 2014 2 909 520909 4816976 231 40
22:00:37 1/5/2011 1 5 2011 22 657 520672 4816976 232 40
2:01:48 4/21/2012 4 21 2012 2 677 523469 4816985 225 40
12:00:55 1/18/2010 1 18 2010 12 641 519948 4816974 234 29
8:00:41 2/1/2010 2 1 2010 8 641 521213 4816978 230 40
14:00:51 1/28/2014 1 28 2014 14 914 520034 4816974 233 40
2:00:47 4/5/2011 4 5 2011 2 663 523572 4816986 225 40
20:00:53 1/3/2014 1 3 2014 20 911 523385 4816985 225 40
18:00:26 3/25/2010 3 25 2010 18 650 523901 4816987 224 40
18:00:32 12/31/2009 12 31 2009 18 635 520999 4816978 231 40
14:00:47 1/24/2014 1 24 2014 14 914 519975 4816975 234 29
20:00:24 2/9/2012 2 9 2012 20 658 520607 4816977 232 40
22:00:55 2/14/2011 2 14 2011 22 638 520579 4816977 232 40
18:00:42 1/19/2009 1 19 2009 18 634 520575 4816977 232 40
2:00:44 4/1/2011 4 1 2011 2 660 520879 4816978 231 40
18:00:29 3/28/2009 3 28 2009 18 646 520807 4816978 232 40
2:00:44 4/5/2011 4 5 2011 2 660 523417 4816986 225 40
22:00:53 4/24/2014 4 24 2014 22 908 523417 4816986 225 40
0:03:03 3/8/2010 3 8 2010 0 641 520936 4816978 231 40
0:00:42 3/31/2012 3 31 2012 0 680 523231 4816986 225 40
6:00:54 4/12/2009 4 12 2009 6 647 522015 4816982 228 40
4:01:11 2/1/2010 2 1 2010 4 641 521212 4816979 230 40
0:00:53 3/29/2014 3 29 2014 0 916 523512 4816987 225 40
22:00:40 12/28/2010 12 28 2010 22 647 521310 4816980 230 40
2:00:47 4/20/2013 4 20 2013 2 671 523657 4816988 224 40
0:00:53 4/24/2014 4 24 2014 0 909 523711 4816988 224 40
4:01:11 2/7/2011 2 7 2011 4 646 520711 4816978 232 40
22:00:42 4/13/2010 4 13 2010 22 655 523517 4816988 225 40
22:00:47 2/20/2009 2 20 2009 22 634 520695 4816978 232 40
18:01:11 3/29/2008 3 29 2008 18 637 520534 4816978 232 40
6:00:18 4/5/2011 4 5 2011 6 801 523512 4816988 225 40
2:01:11 2/25/2013 2 25 2013 2 677 520404 4816978 233 40
0:00:28 4/28/2014 4 28 2014 0 909 523235 4816987 225 40
0:00:47 3/26/2010 3 26 2010 0 646 523589 4816988 225 40
16:00:55 12/18/2012 12 18 2012 16 677 524133 4816991 127 40
6:00:56 4/24/2009 4 24 2009 6 634 521163 4816981 231 40
0:00:27 3/8/2012 3 8 2012 0 665 520632 4816979 232 40
6:00:42 4/5/2011 4 5 2011 6 660 523421 4816988 225 40
8:01:17 4/17/2013 4 17 2013 8 671 523028 4816987 226 40
22:00:56 1/19/2009 1 19 2009 22 634 520574 4816979 232 40
18:00:48 3/27/2011 3 27 2011 18 658 522458 4816985 227 40
16:01:26 1/8/2013 1 8 2013 16 680 520748 4816980 232 40
0:00:21 4/5/2011 4 5 2011 0 660 523417 4816989 225 40
18:00:57 3/28/2011 3 28 2011 18 650 520979 4816981 231 40
16:00:56 3/8/2011 3 8 2011 16 647 520387 4816979 233 40
18:02:40 1/1/2009 1 1 2009 18 634 524418     4816992 98      40
2:00:56 4/3/2010        4       3       2010    2       646     523557  4816989 225     40
18:00:48        1/21/2011       1       21      2011    18      654     520624  4816980 232     40
0:00:41 4/18/2011       4       18      2011    0       658     524628  4816993 98      40
6:00:55 2/1/2010        2       1       2010    6       641     521207  4816982 231     40
4:00:43 2/2/2009        2       2       2009    4       637     524448  4816993 98      40



18:00:56        1/2/2011        1       2       2011    18      654     520397  4816979 233     40
22:00:48        1/11/2014       1       11      2014    22      914     520848  4816981 231     40
18:01:37        12/28/2010      12      28      2010    18      647     521377  4816982 230     40
2:00:54 4/2/2010        4       2       2010    2       640     523371  4816989 225     40
4:00:54 4/20/2013       4       20      2013    4       671     523658  4816990 224     40
8:00:24 2/4/2014        2       4       2014    8       909     520571  4816980 232     40
6:00:26 4/20/2012       4       20      2012    6       670     524518  4816994 98      40
4:00:59 3/27/2014       3       27      2014    4       914     521106  4816982 231     40
8:01:09 4/6/2014        4       6       2014    8       679     521433  4816983 230     40
12:16:14        1/27/2014       1       27      2014    12      657     519955  4816979 234     29
14:00:53        12/9/2010       12      9       2010    14      642     523893  4816992 224     40
4:00:56 1/15/2011       1       15      2011    4       650     520968  4816982 231     40
2:00:53 3/26/2010       3       26      2010    2       646     523557  4816991 225     40
18:13:26        1/26/2014       1       26      2014    18      657     520060  4816980 233     40
18:00:48        4/1/2008        4       1       2008    18      631     520941  4816982 231     40
6:00:31 4/20/2013       4       20      2013    6       671     523660  4816992 224     40
18:00:30        12/28/2010      12      28      2010    18      801     521016  4816983 231     40
18:01:24        2/14/2011       2       14      2011    18      638     520580  4816982 232     40
18:00:52        12/14/2012      12      14      2012    18      680     524000  4816993 224     40
0:00:41 2/6/2012        2       6       2012    0       658     520405  4816981 233     40
22:00:48        2/1/2013        2       1       2013    22      680     520546  4816982 232     40
0:00:16 4/5/2011        4       5       2011    0       663     523567  4816992 225     40
18:00:46        2/19/2009       2       19      2009    18      634     520773  4816983 232     40
8:00:54 4/7/2010        4       7       2010    8       654     521467  4816985 230     40
8:00:50 11/20/2010      11      20      2010    8       641     524212  4816994 127     40
0:00:53 2/3/2014        2       3       2014    0       679     520119  4816981 233     40
6:00:54 4/6/2011        4       6       2011    6       655     523420  4816992 225     40
18:00:42        12/12/2010      12      12      2010    18      647     519902  4816980 234     29
18:00:48        1/11/2011       1       11      2011    18      654     520717  4816983 232     40
18:00:53        4/5/2011        4       5       2011    18      667     523088  4816991 226     40
4:00:41 4/5/2011        4       5       2011    4       660     523413  4816992 225     40
20:00:47        1/29/2014       1       29      2014    20      671     520735  4816983 232     40
2:00:56 4/24/2014       4       24      2014    2       909     523722  4816993 224     40
17:57:18        1/4/2013        1       4       2013    17      641     519684  4816980 234     29
8:00:54 12/21/2009      12      21      2009    8       644     524415  4816996 127     40
2:00:53 1/10/2009       1       10      2009    2       632     520407  4816983 233     40
18:00:56        12/28/2010      12      28      2010    18      647     521320  4816985 230     40
18:00:41        2/20/2009       2       20      2009    18      634     520698  4816984 232     40
18:00:56        1/29/2011       1       29      2011    18      655     520511  4816983 232     40
2:00:53 1/15/2011       1       15      2011    2       650     520969  4816985 231     40
16:00:47        2/13/2011       2       13      2011    16      657     520724  4816984 232     40
18:00:47        12/31/2013      12      31      2013    18      911     524572  4816997 98      40
22:00:53        4/13/2010       4       13      2010    22      639     524768  4816998 98      40
22:00:47        4/29/2013       4       29      2013    22      658     524296  4816996 127     40
4:00:41 4/8/2011        4       8       2011    4       663     522790  4816991 227     40
6:01:01 4/8/2011        4       8       2011    6       663     522794  4816991 227     40
8:00:47 4/24/2011       4       24      2011    8       657     521830  4816988 229     40
20:00:48        3/6/2012        3       6       2012    20      665     520769  4816985 232     40
0:01:18 1/6/2010        1       6       2010    0       643     521018  4816986 231     40
14:00:48        1/11/2013       1       11      2013    14      663     523745  4816995 224     40
2:00:22 4/19/2011       4       19      2011    2       658     523624  4816994 224     40
22:00:24        1/5/2013        1       5       2013    22      658     520393  4816984 233     40
18:00:47        2/17/2009       2       17      2009    18      634     520712  4816985 232     40
18:00:55        1/11/2011       1       11      2011    18      654     520701  4816985 232     40



22:00:47        1/29/2014       1       29      2014    22      671     520735  4816985 232     40
18:00:56        1/5/2010        1       5       2010    18      640     521207  4816987 231     40
0:00:56 1/30/2014       1       30      2014    0       679     520509  4816985 232     40
18:01:01        3/29/2010       3       29      2010    18      647     522090  4816990 228     40
2:01:43 3/7/2014        3       7       2014    2       679     520768  4816986 232     40
6:00:39 4/10/2010       4       10      2010    6       647     521721  4816989 229     40
16:00:47        1/19/2011       1       19      2011    16      646     520912  4816986 231     40
2:00:41 4/5/2011        4       5       2011    2       658     524368  4816998 127     40
18:00:48        1/21/2011       1       21      2011    18      654     520673  4816986 232     40
16:01:17        2/9/2011        2       9       2011    16      650     521060  4816987 231     40
22:00:53        4/13/2010       4       13      2010    22      650     524808  4817000 98      40
2:00:43 2/23/2013       2       23      2013    2       665     520869  4816987 231     40
10:00:55        1/25/2014       1       25      2014    10      914     519984  4816984 234     29
22:00:53        3/28/2010       3       28      2010    22      655     523614  4816996 225     40
4:00:12 4/19/2012       4       19      2012    4       677     523448  4816996 225     40
12:00:41        1/25/2014       1       25      2014    12      914     519982  4816985 234     29
6:00:54 12/30/2010      12      30      2010    6       641     522466  4816993 227     40
4:00:56 2/2/2013        2       2       2013    4       680     520533  4816986 232     40
2:00:53 12/26/2013      12      26      2013    2       658     520392  4816986 233     40
8:00:56 12/29/2010      12      29      2010    8       647     521220  4816989 230     40
4:00:25 4/6/2011        4       6       2011    4       659     523033  4816995 226     40
4:00:47 2/11/2014       2       11      2014    4       909     520610  4816987 232     40
2:00:41 4/8/2011        4       8       2011    2       663     522793  4816994 227     40
22:00:53        1/5/2010        1       5       2010    22      640     521207  4816989 231     40
22:00:54        2/17/2009       2       17      2009    22      634     520712  4816987 232     40
18:01:24        2/7/2014        2       7       2014    18      917     520712  4816987 232     40
2:00:48 5/7/2009        5       7       2009    2       644     524045  4816999 127     40
4:00:37 3/28/2014       3       28      2014    4       679     521205  4816989 231     40
0:00:24 1/20/2009       1       20      2009    0       634     520581  4816987 232     40
18:00:55        12/2/2010       12      2       2010    18      641     520036  4816986 233     40
0:00:47 2/25/2013       2       25      2013    0       677     520415  4816987 232     40
20:00:53        2/8/2014        2       8       2014    20      916     520663  4816988 232     40
4:00:35 1/1/2010        1       1       2010    4       640     521209  4816989 230     40
18:00:48        3/15/2009       3       15      2009    18      644     520539  4816987 232     40
18:00:42        3/28/2011       3       28      2011    18      665     520870  4816989 231     40
18:01:19        3/3/2014        3       3       2014    18      917     521363  4816991 230     40
22:00:47        4/8/2010        4       8       2010    22      650     524372  4817001 127     40
2:00:44 2/11/2014       2       11      2014    2       909     520615  4816988 232     40
18:00:56        1/10/2012       1       10      2012    18      641     521198  4816990 231     40
10:00:53        4/14/2013       4       14      2013    10      658     521767  4816992 229     40
0:00:54 2/11/2014       2       11      2014    0       909     520609  4816989 232     40
0:01:12 4/9/2010        4       9       2010    0       650     524367  4817002 127     40
18:01:24        2/19/2012       2       19      2012    18      641     520770  4816989 232     40
2:00:54 1/30/2014       1       30      2014    2       679     520511  4816989 232     40
14:01:11        3/29/2010       3       29      2010    14      643     523653  4816999 224     40
18:01:12        1/27/2011       1       27      2011    18      657     520568  4816989 232     40
16:01:15        3/8/2011        3       8       2011    16      653     520390  4816989 233     40
6:00:20 2/2/2009        2       2       2009    6       637     524447  4817002 98      40
8:00:53 12/16/2012      12      16      2012    8       680     523580  4816999 225     40
12:00:48        12/31/2013      12      31      2013    12      911     524467  4817002 98      40
4:00:47 2/3/2012        2       3       2012    4       658     520622  4816990 232     40
18:00:33        4/24/2011       4       24      2011    18      657     521992  4816994 229     40
20:00:49        2/6/2014        2       6       2014    20      909     520731  4816990 232     40
0:00:55 2/22/2013       2       22      2013    0       679     520539  4816990 232     40



12:01:33        1/5/2014        1       5       2014    12      914     519918  4816988 234     29
22:00:56        3/15/2012       3       15      2012    22      663     520780  4816991 232     40
18:00:48        2/26/2011       2       26      2011    18      639     520531  4816990 232     40
0:00:24 1/28/2011       1       28      2011    0       657     520568  4816990 232     40
6:00:30 4/5/2011        4       5       2011    6       664     523498  4817000 225     40
4:00:42 4/5/2011        4       5       2011    4       658     524309  4817002 127     40
18:00:48        3/8/2011        3       8       2011    18      653     520388  4816989 233     40
6:00:42 4/6/2011        4       6       2011    6       801     523134  4816998 226     40
2:01:22 2/22/2013       2       22      2013    2       679     520543  4816990 232     40
2:00:50 2/4/2014        2       4       2014    2       909     520564  4816990 232     40
22:00:42        2/21/2013       2       21      2013    22      679     520541  4816990 232     40
10:00:25        1/22/2010       1       22      2010    10      647     519899  4816989 234     29
0:00:54 2/27/2011       2       27      2011    0       655     520403  4816990 233     40
16:29:54        4/8/2013        4       8       2013    16      657     521740  4816995 229     40
2:01:18 1/1/2010        1       1       2010    2       640     521222  4816993 230     40
18:00:53        3/8/2011        3       8       2011    18      647     520418  4816991 232     40
4:00:54 2/23/2013       2       23      2013    4       679     520830  4816992 231     40
4:00:54 2/4/2014        2       4       2014    4       909     520566  4816991 232     40
4:00:53 4/6/2011        4       6       2011    4       801     523128  4817000 226     40
0:00:23 3/16/2012       3       16      2012    0       663     520775  4816992 232     40
4:00:41 2/12/2014       2       12      2014    4       679     520612  4816992 232     40
4:00:47 4/8/2011        4       8       2011    4       669     522481  4816998 227     40
8:00:26 4/23/2011       4       23      2011    8       662     522965  4817000 226     40
2:00:53 2/5/2011        2       5       2011    2       650     521160  4816994 231     40
6:00:41 2/28/2011       2       28      2011    6       653     520788  4816993 232     40
14:00:23        1/11/2009       1       11      2009    14      634     523269  4817001 225     40
0:00:48 4/21/2012       4       21      2012    0       666     524061  4817004 127     40
4:00:43 4/5/2011        4       5       2011    4       664     523488  4817002 225     40
20:00:42        1/5/2013        1       5       2013    20      658     520395  4816992 233     40
14:00:54        11/12/2011      11      12      2011    14      650     521371  4816995 230     40
22:00:49        2/8/2014        2       8       2014    22      909     520890  4816994 231     40
6:00:47 1/4/2011        1       4       2011    6       639     520410  4816992 232     40
22:00:48        12/2/2010       12      2       2010    22      653     520828  4816994 231     40
2:00:54 2/5/2011        2       5       2011    2       657     520824  4816994 231     40
18:00:48        2/16/2011       2       16      2011    18      655     520863  4816994 231     40
4:00:54 2/5/2011        2       5       2011    4       650     521160  4816995 231     40
16:00:47        3/31/2013       3       31      2013    16      677     524049  4817005 127     40
8:00:54 2/28/2014       2       28      2014    8       909     523457  4817003 225     40
6:00:54 2/12/2014       2       12      2014    6       679     520610  4816994 232     40
2:00:41 1/1/2010        1       1       2010    2       647     521187  4816995 231     40
0:00:54 3/31/2012       3       31      2012    0       663     523684  4817004 224     40
16:01:18        1/19/2010       1       19      2010    16      647     520247  4816993 233     40
4:00:54 4/3/2011        4       3       2011    4       665     523484  4817003 225     40
4:00:52 3/17/2009       3       17      2009    4       640     521054  4816995 231     40
19:27:53        4/15/2014       4       15      2014    19      657     521091  4816995 231     40
6:00:40 4/7/2011        4       7       2011    6       655     523886  4817005 224     40
6:00:56 3/21/2013       3       21      2013    6       679     521205  4816996 231     40
2:00:42 3/27/2012       3       27      2012    2       675     520824  4816995 231     40
2:00:53 3/21/2013       3       21      2013    2       679     521209  4816996 230     40
10:01:18        1/9/2014        1       9       2014    10      914     519817  4816992 234     29
22:00:19        2/8/2014        2       8       2014    22      916     520647  4816994 232     40
2:00:31 2/1/2009        2       1       2009    2       637     524376  4817007 127     40
22:00:53        4/4/2011        4       4       2011    22      664     523489  4817004 225     40
6:00:53 2/28/2011       2       28      2011    6       655     520806  4816995 232     40



0:00:54 4/5/2011        4       5       2011    0       664     523490  4817004 225     40
8:01:08 2/28/2014       2       28      2014    8       917     523453  4817004 225     40
4:00:53 3/21/2013       3       21      2013    4       679     521209  4816997 230     40
22:00:50        1/27/2011       1       27      2011    22      657     520567  4816995 232     40
18:00:54        3/25/2010       3       25      2010    18      646     523596  4817005 225     40
0:00:41 4/3/2011        4       3       2011    0       665     523481  4817005 225     40
18:00:41        1/27/2011       1       27      2011    18      638     520571  4816995 232     40
2:01:11 2/18/2014       2       18      2014    2       917     520828  4816996 231     40
2:00:55 4/7/2011        4       7       2011    2       655     523883  4817006 224     40
0:00:42 2/5/2011        2       5       2011    0       657     521026  4816997 231     40
22:00:43        4/17/2011       4       17      2011    22      801     523340  4817004 225     40
8:01:12 1/4/2011        1       4       2011    8       639     520409  4816995 232     40
6:00:56 2/28/2014       2       28      2014    6       917     523463  4817005 225     40
0:00:37 12/30/2013      12      30      2013    0       908     521038  4816997 231     40
16:00:48        1/5/2014        1       5       2014    16      914     519915  4816994 234     29
2:00:55 4/5/2011        4       5       2011    2       664     523491  4817006 225     40
22:00:47        3/28/2010       3       28      2010    22      652     524562  4817010 98      40
0:00:52 2/18/2014       2       18      2014    0       917     520822  4816997 231     40
18:00:31        4/18/2011       4       18      2011    18      658     524323  4817009 127     40
18:00:47        1/1/2010        1       1       2010    18      646     521677  4817000 229     40
2:00:34 2/2/2009        2       2       2009    2       637     524445  4817010 98      40
8:00:54 2/3/2014        2       3       2014    8       917     520296  4816996 233     40
22:00:47        4/9/2013        4       9       2013    22      671     522504  4817003 227     40
20:01:48        12/24/2012      12      24      2012    20      665     520804  4816998 232     40
2:00:48 3/27/2010       3       27      2010    2       652     523462  4817006 225     40
0:00:53 2/1/2009        2       1       2009    0       637     524378  4817010 127     40
8:01:24 3/29/2014       3       29      2014    8       916     523059  4817005 226     40
22:00:53        3/27/2014       3       27      2014    22      679     521217  4816999 230     40
6:00:54 12/8/2012       12      8       2012    6       677     524475  4817010 98      40
2:00:31 2/2/2013        2       2       2013    2       680     520559  4816997 232     40
18:00:42        4/21/2011       4       21      2011    18      658     523350  4817006 225     40
2:00:32 4/10/2014       4       10      2014    2       909     524784  4817012 98      40
2:00:53 2/25/2013       2       25      2013    2       657     520394  4816997 233     40
18:00:21        1/27/2011       1       27      2011    18      657     520566  4816998 232     40
18:00:53        3/8/2011        3       8       2011    18      653     520375  4816997 233     40
8:00:54 4/3/2010        4       3       2010    8       640     524528  4817011 98      40
4:00:53 4/7/2011        4       7       2011    4       655     523876  4817009 224     40
0:00:54 1/2/2009        1       2       2009    0       637     524444  4817011 98      40
4:00:48 3/10/2010       3       10      2010    4       646     520816  4816999 231     40
0:01:12 4/7/2011        4       7       2011    0       655     523882  4817010 224     40
22:00:47        4/4/2011        4       4       2011    22      665     524032  4817010 127     40
18:00:43        3/21/2010       3       21      2010    18      801     521403  4817001 230     40
0:00:48 3/29/2010       3       29      2010    0       652     524561  4817012 98      40
4:00:44 4/14/2010       4       14      2010    4       654     521350  4817001 230     40
6:01:12 2/4/2014        2       4       2014    6       909     520558  4816999 232     40
18:00:41        1/30/2014       1       30      2014    18      679     520586  4816999 232     40
0:00:41 3/27/2010       3       27      2010    0       652     523477  4817009 225     40
18:02:24        2/6/2011        2       6       2011    18      647     520587  4816999 232     40
22:00:24        3/26/2010       3       26      2010    22      652     523480  4817009 225     40
18:00:54        1/14/2011       1       14      2011    18      641     520564  4816999 232     40
2:00:50 2/9/2014        2       9       2014    2       679     520564  4816999 232     40
0:00:56 1/6/2011        1       6       2011    0       657     520689  4817000 232     40
2:00:44 1/9/2011        1       9       2011    2       657     520658  4817000 232     40
2:00:54 1/13/2013       1       13      2013    2       680     520557  4816999 232     40



6:02:20 4/3/2011        4       3       2011    6       665     523486  4817009 225     40
22:00:55        4/4/2011        4       4       2011    22      654     523724  4817010 224     40
14:00:53        1/5/2014        1       5       2014    14      914     519925  4816998 234     29
6:00:33 1/13/2013 1 13 2013 6 680 520559 4817000 232 40
18:00:52 1/28/2014 1 28 2014 18 914 520046 4816999 233 40
2:00:40 1/15/2011 1 15 2011 2 646 520608 4817000 232 40
2:00:56 4/14/2010 4 14 2010 2 654 521354 4817003 230 40
16:00:53 1/28/2014 1 28 2014 16 914 520055 4816999 233 40
2:02:20 4/3/2011 4 3 2011 2 665 523467 4817010 225 40
2:00:50 12/28/2012 12 28 2012 2 657 519791 4816998 234 29
18:00:59 3/21/2010 3 21 2010 18 639 521490 4817004 230 40
20:00:35 11/22/2011 11 22 2011 20 665 519987 4816999 234 29
18:00:54 2/14/2011 2 14 2011 18 641 520946 4817002 231 40
2:00:47 4/9/2010 4 9 2010 2 650 524478 4817014 98 40
0:00:54 12/17/2009 12 17 2009 0 639 524473 4817014 98 40
10:00:46 3/29/2010 3 29 2010 10 643 524228 4817013 127 40
14:00:48 12/18/2012 12 18 2012 14 670 524276 4817013 127 40
18:00:49 3/11/2011 3 11 2011 18 653 520373 4817001 233 40
22:00:47 4/2/2011 4 2 2011 22 669 523837 4817012 224 40
14:01:06 3/8/2011 3 8 2011 14 647 520371 4817001 233 40
4:00:42 1/9/2011 1 9 2011 4 657 520671 4817002 232 40
0:00:47 2/3/2009 2 3 2009 0 637 524465 4817015 98 40
18:01:03 2/16/2011 2 16 2011 18 638 521401 4817005 230 40
18:00:45 3/8/2011 3 8 2011 18 647 520369 4817001 233 40
2:00:54 3/1/2013 3 1 2013 2 657 520406 4817001 233 40
4:00:53 1/13/2013 1 13 2013 4 680 520555 4817002 232 40
0:00:49 2/20/2012 2 20 2012 0 665 520812 4817003 231 40
0:00:42 3/25/2009 3 25 2009 0 643 520844 4817003 231 40
18:00:54 3/20/2010 3 20 2010 18 643 521085 4817004 231 40
6:00:54 2/3/2014 2 3 2014 6 917 520291 4817001 233 40
6:00:47 4/14/2010 4 14 2010 6 654 521351 4817005 230 40
0:00:06 12/3/2010 12 3 2010 0 653 520794 4817003 232 40
8:00:42 1/6/2011 1 6 2011 8 654 520712 4817003 232 40
4:39:11 4/11/2013 4 11 2013 4 657 520301 4817002 233 40
0:00:24 4/14/2011 4 14 2011 0 668 523581 4817012 225 40
18:00:48 1/6/2011 1 6 2011 18 657 520686 4817003 232 40
22:00:54 3/1/2013 3 1 2013 22 679 520819 4817004 231 40
18:00:42 2/26/2011 2 26 2011 18 653 520458 4817003 232 40
22:00:48 4/13/2011 4 13 2011 22 668 523580 4817013 225 40
14:00:58 3/31/2013 3 31 2013 14 677 524048 4817015 127 40
22:00:53 4/2/2011 4 2 2011 22 665 523516 4817013 225 40
20:00:51 2/21/2013 2 21 2013 20 679 520558 4817003 232 40
18:00:56 1/4/2011 1 4 2011 18 653 520375 4817003 233 40
12:00:47 12/18/2012 12 18 2012 12 670 524278 4817016 127 40
18:00:53 12/17/2012 12 17 2012 18 665 524663 4817018 98 40
2:00:37 1/2/2009 1 2 2009 2 637 524436 4817017 98 40
10:00:53 1/18/2013 1 18 2013 10 658 519915 4817002 234 29
14:01:09 3/8/2011 3 8 2011 14 653 520370 4817004 233 40
18:00:53 3/26/2012 3 26 2012 18 679 521152 4817006 231 40
2:00:56 4/8/2011 4 8 2011 2 801 522948 4817012 226 40
18:00:53 1/31/2010 1 31 2010 18 641 521203 4817006 231 40
20:00:56 2/17/2014 2 17 2014 20 909 521054 4817006 231 40
22:00:49 4/28/2011 4 28 2011 22 667 524628 4817018 98 40
22:00:53 2/2/2009 2 2 2009 22 637 524408 4817017 127 40



18:00:53 1/30/2014 1 30 2014 18 914 520603 4817005 232 40
18:00:30 2/14/2011 2 14 2011 18 638 520606 4817005 232 40
18:00:53 1/3/2014 1 3 2014 18 908 523957 4817016 224 40
4:00:56 4/5/2011 4 5 2011 4 647 520829 4817006 231 40
0:00:54 3/2/2013 3 2 2013 0 679 520815 4817006 231 40
16:00:48 4/3/2010 4 3 2010 16 641 524223 4817017 127 40
16:01:11 2/12/2011 2 12 2011 16 654 520543 4817005 232 40
4:00:54 3/10/2010 3 10 2010 4 641 520940 4817006 231 40
12:02:17 11/12/2011 11 12 2011 12 650 521404 4817008 230 40
0:00:53 3/29/2011 3 29 2011 0 665 520828 4817006 231 40
22:00:54 12/22/2010 12 22 2010 22 647 522929 4817013 226 40
0:00:51 4/3/2011 4 3 2011 0 655 523492 4817015 225 40
22:00:44 4/4/2011 4 4 2011 22 658 524524 4817019 98 40
16:00:23 2/9/2011 2 9 2011 16 657 520606 4817006 232 40
2:00:47 4/6/2011 4 6 2011 2 650 522860 4817013 226 40
4:00:53 2/8/2014 2 8 2014 4 671 520739 4817006 232 40
18:01:01 3/28/2009 3 28 2009 18 647 521357 4817008 230 40
6:00:34 4/3/2011 4 3 2011 6 655 523477 4817016 225 40
2:00:49 2/3/2014 2 3 2014 2 917 520282 4817005 233 40
2:00:54 1/4/2011 1 4 2011 2 639 520389 4817006 233 40
22:00:54 3/28/2009 3 28 2009 22 646 520824 4817007 231 40
2:00:54 3/10/2010 3 10 2010 2 641 520934 4817008 231 40
12:02:53 4/16/2013 4 16 2013 12 671 522069 4817011 228 40
8:00:53 1/30/2014 1 30 2014 8 679 520511 4817006 232 40
4:00:55 1/4/2011 1 4 2011 4 639 520386 4817006 233 40
8:00:50 1/23/2010 1 23 2010 8 644 523664 4817017 224 40
4:00:24 4/20/2012 4 20 2012 4 670 524543 4817020 98 40
22:00:47 4/13/2010 4 13 2010 22 640 524422 4817020 98 40
8:00:54 4/13/2013 4 13 2013 8 679 521234 4817009 230 40
18:00:47 2/26/2011 2 26 2011 18 655 520366 4817006 233 40
6:00:55 3/17/2014 3 17 2014 6 914 521194 4817009 231 40
22:00:54 2/26/2011 2 26 2011 22 655 520406 4817007 233 40
16:01:11 12/31/2009 12 31 2009 16 647 521388 4817010 230 40
4:00:54 1/30/2014 1 30 2014 4 679 520504 4817007 232 40
22:00:53 1/14/2011 1 14 2011 22 641 520558 4817008 232 40
18:00:44 4/23/2011 4 23 2011 18 657 521523 4817011 230 40
18:00:53 2/8/2014 2 8 2014 18 917 520615 4817008 232 40
22:00:35 1/26/2012 1 26 2012 22 665 520683 4817008 232 40
8:00:55 3/26/2014 3 26 2014 8 916 523553 4817018 225 40
10:00:53 12/23/2012 12 23 2012 10 675 524113 4817020 127 40
22:00:54 2/5/2014 2 5 2014 22 679 520583 4817008 232 40
22:00:45 3/28/2011 3 28 2011 22 665 520831 4817009 231 40
20:01:10 2/5/2014 2 5 2014 20 679 520583 4817008 232 40
0:00:54 1/22/2011 1 22 2011 0 646 521024 4817010 231 40
2:00:26 3/18/2012 3 18 2012 2 658 521769 4817012 229 40
0:01:47 3/28/2014 3 28 2014 0 679 521211 4817011 230 40
4:00:54 3/27/2012 3 27 2012 4 675 520951 4817010 231 40
2:00:47 4/14/2011 4 14 2011 2 668 523588 4817019 225 40
18:00:41 2/19/2009 2 19 2009 18 634 520713 4817009 232 40
4:00:49 1/2/2009 1 2 2009 4 637 524453 4817022 98 40
4:00:54 4/11/2009 4 11 2009 4 633 523038 4817017 226 40
18:00:49 2/12/2011 2 12 2011 18 641 520996 4817011 231 40
6:00:53 3/28/2013 3 28 2013 6 658 522629 4817016 227 40
4:00:16 4/22/2011 4 22 2011 4 663 521204 4817012 231 40



18:00:47 1/19/2011 1 19 2011 18 655 520557 4817010 232 40
2:00:49 1/30/2012 1 30 2012 2 641 520529 4817010 232 40
20:00:54 2/7/2014 2 7 2014 20 914 520668 4817010 232 40
12:01:48 4/7/2012 4 7 2012 12 665 521381 4817012 230 40
16:00:39 3/29/2010 3 29 2010 16 801 523660 4817020 224 40
22:00:54 12/31/2009 12 31 2009 22 647 521100 4817012 231 40
6:00:55 4/11/2009 4 11 2009 6 633 523036 4817018 226 40
12:12:41 1/26/2014 1 26 2014 12 657 520065 4817009 233 40
2:00:47 2/8/2014 2 8 2014 2 914 520664 4817011 232 40
6:00:56 4/19/2011 4 19 2011 6 650 523710 4817021 224 40
4:01:11 2/8/2014 2 8 2014 4 914 520662 4817011 232 40
2:00:48 3/16/2012 3 16 2012 2 663 520801 4817011 232 40
4:00:54 4/3/2011 4 3 2011 4 655 523482 4817020 225 40
2:00:54 4/3/2011 4 3 2011 2 655 523484 4817020 225 40
0:01:02 1/4/2011 1 4 2011 0 639 520388 4817010 233 40
6:00:53 12/3/2010 12 3 2010 6 653 521242 4817013 230 40
18:00:33 2/18/2014 2 18 2014 18 916 520810 4817012 231 40
8:00:50 1/2/2009 1 2 2009 8 637 524458 4817024 98 40
2:01:13 2/9/2014 2 9 2014 2 916 520886 4817012 231 40
4:00:42 12/27/2010 12 27 2010 4 657 520960 4817012 231 40
18:00:25 2/18/2014 2 18 2014 18 679 520869 4817012 231 40
0:00:53 2/6/2014 2 6 2014 0 679 520583 4817011 232 40
14:00:56 3/8/2011 3 8 2011 14 655 520369 4817011 233 40
4:00:33 2/3/2014 2 3 2014 4 917 520282 4817011 233 40
2:00:53 3/29/2014 3 29 2014 2 907 523520 4817021 225 40
18:00:53 1/7/2011 1 7 2011 18 655 520562 4817012 232 40
22:00:50 2/1/2009 2 1 2009 22 637 524424 4817025 98 40
22:00:48 1/1/2009 1 1 2009 22 632 524052 4817023 127 40
6:00:53 1/30/2014 1 30 2014 6 679 520506 4817012 232 40
4:00:46 2/9/2014 2 9 2014 4 679 520576 4817012 232 40
12:00:54 12/9/2010 12 9 2010 12 642 523887 4817023 224 40
4:01:22 3/17/2014 3 17 2014 4 914 521223 4817014 230 40
22:00:54 1/21/2011 1 21 2011 22 641 520864 4817013 231 40
16:00:47 1/12/2010 1 12 2010 16 646 520805 4817013 232 40
22:00:49 2/19/2014 2 19 2014 22 916 520653 4817013 232 40
18:00:39 11/23/2011 11 23 2011 18 655 519981 4817011 234 29
2:00:47 2/1/2010 2 1 2010 2 641 521218 4817015 230 40
2:00:50 4/22/2011 4 22 2011 2 663 521196 4817015 231 40
0:00:31 3/29/2014 3 29 2014 0 907 523516 4817022 225 40
22:00:31 2/7/2014 2 7 2014 22 914 520671 4817013 232 40
4:00:54 4/18/2011 4 18 2011 4 664 524381 4817026 127 40
0:00:47 2/2/2009 2 2 2009 0 637 524423 4817026 98 40
18:00:53 3/25/2011 3 25 2011 18 663 520929 4817014 231 40
6:00:20 1/2/2009 1 2 2009 6 637 524456 4817026 98 40
8:00:53 4/2/2012 4 2 2012 8 671 521712 4817017 229 40
20:00:54 1/26/2012 1 26 2012 20 665 520682 4817014 232 40
0:00:42 2/16/2014 2 16 2014 0 679 520824 4817014 231 40
8:00:46 2/2/2014 2 2 2014 8 909 520897 4817015 231 40
0:00:33 1/9/2011 1 9 2011 0 657 520658 4817014 232 40
2:01:16 2/8/2014 2 8 2014 2 671 520745 4817014 232 40
18:00:35 4/21/2011 4 21 2011 18 663 521117 4817016 231 40
0:01:13 2/8/2014 2 8 2014 0 914 520664 4817014 232 40
6:00:46 3/27/2012 3 27 2012 6 675 520955 4817015 231 40
10:00:44 12/13/2011 12 13 2011 10 659 524309 4817027 127 40



12:00:55 1/16/2012 1 16 2012 12 663 523779 4817025 224 40
22:00:54 1/21/2011 1 21 2011 22 646 520871 4817015 231 40
8:00:54 1/13/2013 1 13 2013 8 680 520558 4817014 232 40
18:00:48 1/29/2014 1 29 2014 18 671 520753 4817015 232 40
22:00:56 2/15/2014 2 15 2014 22 679 520826 4817015 231 40
16:00:48 1/30/2011 1 30 2011 16 638 520602 4817015 232 40
4:00:42 4/27/2011 4 27 2011 4 664 523416 4817024 225 40
10:00:37 1/13/2010 1 13 2010 10 641 520707 4817015 232 40
0:00:31 2/20/2014 2 20 2014 0 916 520654 4817015 232 40
4:00:53 1/6/2011 1 6 2011 4 657 520696 4817015 232 40
2:00:16 1/6/2011 1 6 2011 2 657 520699 4817016 232 40
18:00:17 1/1/2009 1 1 2009 18 632 524046 4817027 127 40
18:00:47 4/8/2012 4 8 2012 18 665 521143 4817017 231 40
18:00:47 1/11/2011 1 11 2011 18 655 520726 4817016 232 40
18:00:53 2/2/2009 2 2 2009 18 637 524419 4817029 98 40
2:00:41 4/2/2010 4 2 2010 2 746 524422 4817029 98 40
20:01:23 2/15/2014 2 15 2014 20 679 520839 4817017 231 40
16:00:47 2/24/2012 2 24 2012 16 665 520640 4817016 232 40
4:00:47 11/30/2013 11 30 2013 4 914 519938 4817014 234 29
18:01:08 4/7/2012 4 7 2012 18 665 521248 4817018 230 40
20:00:35 4/6/2012 4 6 2012 20 658 522244 4817021 228 40
22:00:54 3/14/2009 3 14 2009 22 634 520540 4817016 232 40
8:02:17 4/27/2014 4 27 2014 8 908 523550 4817026 225 40
22:00:53 1/31/2010 1 31 2010 22 641 521204 4817018 231 40
18:00:55 1/8/2011 1 8 2011 18 654 520574 4817016 232 40
10:00:49 1/26/2014 1 26 2014 10 658 520159 4817015 233 40
20:00:53 3/3/2014 3 3 2014 20 917 521399 4817019 230 40
22:00:24 2/7/2014 2 7 2014 22 671 520751 4817017 232 40
22:00:23 1/4/2011 1 4 2011 22 653 520381 4817016 233 40
2:00:43 2/18/2009 2 18 2009 2 634 520825 4817018 231 40
2:00:55 3/30/2012 3 30 2012 2 666 524109 4817029 127 40
18:00:53 2/8/2014 2 8 2014 18 671 520775 4817018 232 40
10:01:07 1/25/2012 1 25 2012 10 665 520708 4817018 232 40
22:00:42 3/31/2011 3 31 2011 22 658 520816 4817018 231 40
18:00:20 1/26/2012 1 26 2012 18 665 520673 4817018 232 40
4:00:55 2/18/2009 2 18 2009 4 634 520825 4817019 231 40
2:00:41 4/1/2011 4 1 2011 2 658 520812 4817019 231 40
2:00:27 1/27/2009 1 27 2009 2 632 520693 4817018 232 40
18:00:54 1/4/2011 1 4 2011 18 653 520380 4817017 233 40
20:00:57 2/7/2014 2 7 2014 20 671 520751 4817019 232 40
2:00:56 1/17/2011 1 17 2011 2 639 523102 4817027 226 40
22:00:56 2/12/2011 2 12 2011 22 641 520992 4817020 231 40
18:00:20 1/6/2011 1 6 2011 18 657 520673 4817019 232 40
0:01:52 3/4/2014 3 4 2014 0 917 521392 4817021 230 40
6:00:53 3/28/2010 3 28 2010 6 643 523100 4817027 226 40
18:00:48 4/6/2012 4 6 2012 18 671 522057 4817023 228 40
6:01:05 4/18/2011 4 18 2011 6 664 524376 4817032 127 40
18:00:53 3/28/2008 3 28 2008 18 635 521002 4817020 231 40
10:00:54 1/26/2009 1 26 2009 10 632 520692 4817020 232 40
18:00:48 3/21/2010 3 21 2010 18 657 521683 4817023 229 40
4:00:53 3/27/2010 3 27 2010 4 652 523361 4817029 225 40
8:00:47 12/3/2010 12 3 2010 8 655 524413 4817033 127 40
0:00:56 1/9/2011 1 9 2011 0 654 520574 4817020 232 40
16:00:47 2/24/2012 2 24 2012 16 658 520814 4817021 231 40



0:00:48 1/27/2009 1 27 2009 0 632 520689 4817021 232 40
2:00:53 2/6/2014 2 6 2014 2 679 520587 4817020 232 40
4:00:23 3/28/2013 3 28 2013 4 658 522632 4817027 227 40
6:00:53 4/13/2013 4 13 2013 6 679 521346 4817023 230 40
18:01:24 3/3/2013 3 3 2013 18 677 520913 4817022 231 40
2:00:42 4/20/2013 4 20 2013 2 658 523975 4817032 224 40
10:00:42 1/18/2010 1 18 2010 10 647 519953 4817019 234 29
16:00:44 2/19/2009 2 19 2009 16 634 520812 4817022 231 40
6:00:35 2/7/2014 2 7 2014 6 671 520731 4817021 232 40
4:00:54 2/7/2014 2 7 2014 4 671 520723 4817022 232 40
6:00:53 12/27/2010 12 27 2010 6 657 520960 4817022 231 40
8:00:53 4/9/2013 4 9 2013 8 671 523110 4817030 226 40
18:00:53 4/9/2009 4 9 2009 18 647 522110 4817027 228 40
6:00:48 4/14/2011 4 14 2011 6 655 523643 4817032 224 40
18:00:50 4/18/2011 4 18 2011 18 663 523443 4817031 225 40
18:00:55 2/13/2011 2 13 2011 18 650 521063 4817023 231 40
14:00:54 1/3/2014 1 3 2014 14 914 519978 4817020 234 29
2:00:25 4/6/2011 4 6 2011 2 659 522961 4817030 226 40
18:00:44 1/12/2013 1 12 2013 18 671 520715 4817023 232 40
0:00:56 3/17/2011 3 17 2011 0 655 520953 4817024 231 40
18:00:53 2/6/2011 2 6 2011 18 646 520559 4817023 232 40
4:00:47 1/12/2013 1 12 2013 4 671 520700 4817023 232 40
18:00:58 3/16/2013 3 16 2013 18 679 521977 4817027 229 40
6:01:24 12/8/2012 12 8 2012 6 675 524728 4817037 98 40
4:00:43 2/3/2009 2 3 2009 4 637 524527 4817036 98 40
18:00:55 2/26/2011 2 26 2011 18 639 520507 4817023 232 40
22:00:35 1/8/2011 1 8 2011 22 654 520575 4817023 232 40
22:00:48 4/21/2011 4 21 2011 22 663 521183 4817025 231 40
18:00:41 1/14/2011 1 14 2011 18 650 520895 4817024 231 40
18:00:41 2/12/2011 2 12 2011 18 641 520991 4817025 231 40
2:00:56 3/29/2010 3 29 2010 2 652 524642 4817037 98 40
20:01:12 2/8/2014 2 8 2014 20 679 520575 4817024 232 40
22:00:47 3/3/2014 3 3 2014 22 917 521393 4817027 230 40
12:00:53 11/17/2010 11 17 2010 12 650 521323 4817027 230 40
0:00:41 3/29/2014 3 29 2014 0 908 523416 4817034 225 40
6:00:51 4/22/2011 4 22 2011 6 658 523342 4817033 225 40
16:00:54 2/25/2011 2 25 2011 16 801 520973 4817026 231 40
12:00:55 1/8/2013 1 8 2013 12 680 520821 4817026 231 40
18:00:25 3/5/2011 3 5 2011 18 657 520444 4817024 232 40
0:00:35 2/9/2014 2 9 2014 0 916 520847 4817026 231 40
18:00:54 1/26/2009 1 26 2009 18 632 520689 4817025 232 40
10:01:24 1/8/2013 1 8 2013 10 680 520822 4817026 231 40
4:00:56 4/24/2014 4 24 2014 4 917 523846 4817036 224 40
18:00:31 4/13/2013 4 13 2013 18 658 521164 4817027 231 40
8:00:53 12/17/2012 12 17 2012 8 680 524411 4817038 127 40
20:00:54 2/17/2014 2 17 2014 20 916 520814 4817026 231 40
10:00:46 1/2/2011 1 2 2011 10 654 520357 4817025 233 40
0:00:47 4/22/2011 4 22 2011 0 663 521202 4817027 231 40
4:00:55 12/8/2012 12 8 2012 4 670 524746 4817040 98 40
12:00:44 1/14/2013 1 14 2013 12 658 520354 4817025 233 40
6:00:48 3/27/2010 3 27 2010 6 652 523359 4817035 225 40
12:00:53 4/28/2010 4 28 2010 12 640 523490 4817035 225 40
14:00:56 1/23/2010 1 23 2010 14 643 523478 4817036 225 40
8:00:47 12/21/2009 12 21 2009 8 646 524030 4817037 127 40



22:00:42 3/3/2013 3 3 2013 22 658 520820 4817027 231 40
22:00:44 3/30/2012 3 30 2012 22 679 523547 4817036 225 40
22:00:48 1/12/2013 1 12 2013 22 671 520692 4817027 232 40
18:00:56 2/6/2014 2 6 2014 18 671 520697 4817027 232 40
22:00:21 3/5/2011 3 5 2011 22 657 520444 4817026 232 40
0:00:53 4/5/2014 4 5 2014 0 908 524303 4817039 127 40
2:00:44 4/7/2011 4 7 2011 2 801 523877 4817037 224 40
0:00:45 4/6/2011 4 6 2011 0 650 522916 4817034 226 40
6:00:30 4/8/2011 4 8 2011 6 662 522857 4817034 226 40
0:01:23 3/31/2012 3 31 2012 0 679 523547 4817037 225 40
18:00:12 2/20/2011 2 20 2011 18 655 520829 4817028 231 40
4:00:54 2/6/2014 2 6 2014 4 679 520590 4817027 232 40
0:01:06 4/7/2011 4 7 2011 0 801 523878 4817038 224 40
18:00:49 2/15/2013 2 15 2013 18 665 521041 4817028 231 40
8:00:42 1/6/2011 1 6 2011 8 657 520694 4817027 232 40
22:00:56 1/14/2011 1 14 2011 22 650 520895 4817028 231 40
6:00:24 4/20/2013 4 20 2013 6 658 523967 4817038 224 40
18:57:41 2/8/2014 2 8 2014 18 657 520560 4817027 232 40
12:00:42 1/18/2010 1 18 2010 12 647 519999 4817026 234 29
18:00:07 2/26/2011 2 26 2011 18 653 520440 4817027 232 40
10:00:42 1/14/2013 1 14 2013 10 658 520354 4817027 233 40
16:00:53 1/24/2011 1 24 2011 16 654 520556 4817028 232 40
18:00:54 1/26/2009 1 26 2009 18 632 520691 4817028 232 40
10:00:54 1/8/2009 1 8 2009 10 633 523794 4817038 224 40
4:00:42 4/20/2013 4 20 2013 4 658 523970 4817039 224 40
22:01:47 12/31/2009 12 31 2009 22 640 521127 4817030 231 40
20:00:24 2/16/2014 2 16 2014 20 679 520636 4817028 232 40
6:00:57 1/29/2014 1 29 2014 6 914 520177 4817027 233 40
4:00:56 4/14/2011 4 14 2011 4 655 523633 4817038 224 40
18:00:50 1/8/2011 1 8 2011 18 657 520570 4817029 232 40
22:00:48 2/16/2014 2 16 2014 22 679 520641 4817029 232 40
0:00:41 3/29/2010 3 29 2010 0 801 522867 4817036 226 40
4:00:42 4/7/2011 4 7 2011 4 801 523869 4817040 224 40
10:01:23 1/29/2012 1 29 2012 10 641 520524 4817029 232 40
0:00:36 3/6/2014 3 6 2014 0 679 520812 4817030 231 40
6:00:53 4/24/2014 4 24 2014 6 917 523850 4817040 224 40
0:00:54 4/26/2011 4 26 2011 0 669 524209 4817041 127 40
0:00:47 4/1/2011 4 1 2011 0 658 520819 4817030 231 40
0:00:36 2/27/2011 2 27 2011 0 653 520432 4817029 232 40
0:58:26 2/9/2014 2 9 2014 0 657 520576 4817029 232 40
6:00:56 1/6/2011 1 6 2011 6 657 520687 4817030 232 40
22:00:27 4/1/2010 4 1 2010 22 639 524530 4817043 98 40
6:00:42 4/8/2011 4 8 2011 6 659 522851 4817037 226 40
22:00:50 2/26/2011 2 26 2011 22 653 520431 4817029 232 40
4:00:56 4/5/2011 4 5 2011 4 641 520815 4817030 231 40
4:00:53 3/14/2012 3 14 2012 4 665 520925 4817031 231 40
8:01:24 3/24/2014 3 24 2014 8 909 523263 4817039 225 40
22:00:42 2/8/2014 2 8 2014 22 679 520582 4817030 232 40
4:00:47 4/14/2011 4 14 2011 4 664 523178 4817038 226 40
22:00:48 1/11/2013 1 11 2013 22 671 520697 4817030 232 40
2:00:23 3/29/2014 3 29 2014 2 918 524524 4817043 98 40
22:00:54 4/4/2011 4 4 2011 22 663 524529 4817043 98 40
2:00:48 4/14/2011 4 14 2011 2 664 523170 4817039 226 40
0:00:21 3/4/2013 3 4 2013 0 658 520798 4817031 232 40



0:00:30 1/13/2013 1 13 2013 0 671 520685 4817031 232 40
0:00:48 4/14/2011 4 14 2011 0 664 523169 4817039 226 40
2:00:55 2/19/2014 2 19 2014 2 679 520810 4817031 231 40
18:00:33 1/10/2014 1 10 2014 18 914 520832 4817032 231 40
2:01:48 5/7/2010 5 7 2010 2 640 522463 4817037 227 40
22:00:41 4/13/2011 4 13 2011 22 664 523175 4817039 226 40
4:01:12 1/29/2014 1 29 2014 4 914 520181 4817030 233 40
20:00:41 3/3/2013 3 3 2013 20 658 520824 4817032 231 40
6:00:55 4/7/2011 4 7 2011 6 801 523879 4817042 224 40
22:00:53 1/1/2009 1 1 2009 22 637 524385 4817044 127 40
0:00:55 2/3/2014 2 3 2014 0 917 520255 4817030 233 40
0:00:54 2/17/2014 2 17 2014 0 679 520639 4817031 232 40
22:00:56 12/24/2012 12 24 2012 22 665 520809 4817032 232 40
0:00:55 4/8/2013 4 8 2013 0 677 524417 4817044 127 40
8:00:54 3/28/2010 3 28 2010 8 656 523078 4817039 226 40
0:00:55 1/1/2010 1 1 2010 0 640 521129 4817033 231 40
22:00:54 4/2/2011 4 2 2011 22 655 523650 4817042 224 40
18:00:42 4/5/2011 4 5 2011 18 669 523834 4817042 224 40
18:00:56 3/25/2011 3 25 2011 18 666 520936 4817033 231 40
12:00:54 1/3/2014 1 3 2014 12 914 519965 4817030 234 29
18:00:53 1/29/2012 1 29 2012 18 641 520552 4817032 232 40
6:01:54 12/30/2013 12 30 2013 6 679 520818 4817032 231 40
18:00:47 1/19/2011 1 19 2011 18 654 520614 4817032 232 40
12:00:48 1/8/2009 1 8 2009 12 633 523800 4817043 224 40
22:00:44 2/3/2014 2 3 2014 22 909 520543 4817032 232 40
12:00:48 1/8/2013 1 8 2013 12 679 520817 4817033 231 40
8:00:16 3/1/2011 3 1 2011 8 639 520845 4817033 231 40
18:00:35 12/31/2009 12 31 2009 18 640 521120 4817034 231 40
16:01:18 2/25/2014 2 25 2014 16 909 520801 4817033 232 40
22:00:56 4/13/2011 4 13 2011 22 666 523539 4817042 225 40
22:00:44 1/26/2009 1 26 2009 22 632 520691 4817033 232 40
0:00:56 3/27/2010 3 27 2010 0 643 523034 4817041 226 40
6:00:49 1/12/2013 1 12 2013 6 671 520699 4817034 232 40
18:01:53 12/26/2011 12 26 2011 18 641 520812 4817034 231 40
8:00:23 1/12/2013 1 12 2013 8 671 520699 4817034 232 40
4:00:41 4/8/2011 4 8 2011 4 659 522846 4817041 226 40
18:00:53 1/19/2011 1 19 2011 18 654 520551 4817034 232 40
4:00:53 4/8/2011 4 8 2011 4 662 522858 4817041 226 40
18:00:54 2/17/2011 2 17 2011 18 650 521045 4817035 231 40
22:00:56 4/1/2012 4 1 2012 22 675 523727 4817044 224 40
14:00:56 1/2/2011 1 2 2011 14 654 520351 4817034 233 40
22:00:54 3/5/2014 3 5 2014 22 679 520811 4817035 231 40
4:00:54 3/28/2010 3 28 2010 4 652 522850 4817042 226 40
20:00:41 2/3/2014 2 3 2014 20 909 520541 4817035 232 40
22:00:54 1/8/2011 1 8 2011 22 657 520572 4817035 232 40
0:00:41 3/12/2010 3 12 2010 0 639 520787 4817035 232 40
16:00:53 3/31/2010 3 31 2010 16 655 523468 4817044 225 40
0:00:44 4/2/2012 4 2 2012 0 675 523729 4817045 224 40
16:00:23 1/2/2011 1 2 2011 16 654 520350 4817034 233 40
12:00:53 1/8/2013 1 8 2013 12 658 520886 4817036 231 40
16:00:35 1/26/2009 1 26 2009 16 632 520689 4817035 232 40
4:01:09 4/13/2013 4 13 2013 4 679 521332 4817038 230 40
18:00:54 3/19/2008 3 19 2008 18 636 521011 4817037 231 40
22:00:53 3/31/2008 3 31 2008 22 636 520481 4817035 232 40



6:00:53 3/28/2010 3 28 2010 6 652 522851 4817043 226 40
22:00:35 4/25/2011 4 25 2011 22 669 524210 4817047 127 40
18:00:39 3/31/2013 3 31 2013 18 679 523914 4817047 224 40
18:00:54 3/31/2008 3 31 2008 18 636 520479 4817035 232 40
6:00:15 2/3/2009 2 3 2009 6 637 524527 4817049 98 40
18:00:51 1/30/2012 1 30 2012 18 641 520535 4817035 232 40
12:00:40 1/26/2009 1 26 2009 12 632 520684 4817036 232 40
2:00:41 3/29/2008 3 29 2008 2 635 520960 4817037 231 40
18:00:42 3/16/2013 3 16 2013 18 677 521620 4817039 229 40
2:00:53 4/14/2011 4 14 2011 2 666 523540 4817046 225 40
0:00:33 1/12/2013 1 12 2013 0 671 520698 4817036 232 40
2:00:49 1/26/2009 1 26 2009 2 632 520673 4817036 232 40
18:00:49 11/23/2011 11 23 2011 18 665 520033 4817035 233 40
0:00:23 4/14/2011 4 14 2011 0 666 523536 4817046 225 40
0:00:42 4/2/2010 4 2 2010 0 639 524547 4817050 98 40
0:00:39 3/12/2010 3 12 2010 0 641 520736 4817037 232 40
2:00:33 3/28/2010 3 28 2010 2 652 522849 4817044 226 40
20:00:19 12/31/2013 12 31 2013 20 911 524508 4817050 98 40
18:02:22 1/1/2009 1 1 2009 18 637 524389 4817049 127 40
4:00:34 4/19/2011 4 19 2011 4 650 523805 4817047 224 40
10:00:53 1/8/2013 1 8 2013 10 679 520818 4817037 231 40
6:00:54 1/1/2014 1 1 2014 6 907 520934 4817038 231 40
4:00:42 4/14/2011 4 14 2011 4 666 523546 4817046 225 40
0:00:47 2/19/2014 2 19 2014 0 679 520806 4817038 232 40
18:10:23 11/26/2013 11 26 2013 18 657 519853 4817035 234 29
7:24:14 12/16/2012 12 16 2012 7 641 524494 4817050 98 40
4:00:53 4/6/2011 4 6 2011 4 650 522959 4817045 226 40
2:00:53 1/12/2013 1 12 2013 2 671 520700 4817038 232 40
6:00:54 3/28/2010 3 28 2010 6 641 523102 4817046 226 40
16:00:46 1/6/2011 1 6 2011 16 654 520515 4817037 232 40
8:00:53 1/1/2014 1 1 2014 8 907 520936 4817039 231 40
0:00:26 4/6/2011 4 6 2011 0 659 523009 4817045 226 40
18:00:57 4/1/2010 4 1 2010 18 639 524524 4817051 98 40
8:00:23 4/1/2012 4 1 2012 8 658 520479 4817037 232 40
2:00:56 3/6/2014 3 6 2014 2 679 520813 4817039 231 40
22:00:53 3/25/2011 3 25 2011 22 654 520788 4817039 232 40
18:01:17 2/8/2014 2 8 2014 18 916 520631 4817038 232 40
18:00:41 4/8/2010 4 8 2010 18 801 521493 4817041 230 40
4:00:54 12/3/2010 12 3 2010 4 653 521113 4817040 231 40
8:00:43 1/14/2013 1 14 2013 8 658 520352 4817038 233 40
20:00:54 12/22/2013 12 22 2013 20 908 520845 4817039 231 40
18:00:21 1/4/2010 1 4 2010 18 647 520834 4817039 231 40
8:01:40 12/17/2009 12 17 2009 8 640 524474 4817051 98 40
2:00:54 4/13/2013 4 13 2013 2 679 521353 4817041 230 40
6:00:54 4/14/2011 4 14 2011 6 664 523171 4817047 226 40
6:01:08 4/6/2011 4 6 2011 6 650 522956 4817046 226 40
18:00:42 1/11/2013 1 11 2013 18 671 520697 4817039 232 40
2:00:56 2/27/2011 2 27 2011 2 653 520420 4817038 232 40
12:00:41 1/2/2011 1 2 2011 12 654 520368 4817038 233 40
4:00:26 4/5/2011 4 5 2011 4 661 523467 4817049 225 40
0:00:42 4/3/2011 4 3 2011 0 658 524516 4817052 98 40
0:00:48 2/4/2013 2 4 2013 0 677 520358 4817039 233 40
2:00:41 1/29/2014 1 29 2014 2 914 520179 4817038 233 40
22:00:21 12/5/2012 12 5 2012 22 670 524753 4817054 98 40



4:00:41 4/4/2009 4 4 2009 4 639 522478 4817046 227 40
0:00:44 4/26/2011 4 26 2011 0 658 524123 4817052 127 40
18:00:29 1/12/2013 1 12 2013 18 671 520690 4817040 232 40
2:00:42 1/14/2013 1 14 2013 2 658 520338 4817039 233 40
22:00:48 3/30/2012 3 30 2012 22 676 523358 4817049 225 40
22:00:53 3/26/2010 3 26 2010 22 650 524553 4817053 98 40
18:00:56 12/2/2010 12 2 2010 18 646 519964 4817038 234 29
2:00:48 4/18/2011 4 18 2011 2 662 523780 4817051 224 40
14:00:43 1/26/2009 1 26 2009 14 632 520678 4817041 232 40
6:00:20 4/5/2011 4 5 2011 6 661 523472 4817050 225 40
4:00:23 1/26/2009 1 26 2009 4 632 520673 4817041 232 40
18:00:41 11/24/2009 11 24 2009 18 642 524209 4817053 127 40
8:00:48 1/29/2014 1 29 2014 8 914 520174 4817039 233 40
0:01:11 3/6/2011 3 6 2011 0 657 520460 4817040 232 40
16:00:23 1/6/2011 1 6 2011 16 650 520518 4817041 232 40
22:00:53 3/29/2012 3 29 2012 22 663 523482 4817051 225 40
4:01:11 3/28/2010 3 28 2010 4 641 523106 4817050 226 40
2:00:24 3/27/2014 3 27 2014 2 679 521151 4817043 231 40
0:00:20 2/13/2011 2 13 2011 0 641 520984 4817043 231 40
2:00:47 3/2/2012 3 2 2012 2 665 520745 4817042 232 40
22:00:55 2/3/2013 2 3 2013 22 677 520370 4817041 233 40
18:00:54 12/2/2010 12 2 2010 18 646 519938 4817040 234 29
8:00:42 1/25/2013 1 25 2013 8 679 520906 4817043 231 40
2:00:40 1/2/2011 1 2 2011 2 654 520387 4817041 233 40
0:00:42 2/9/2014 2 9 2014 0 679 520540 4817042 232 40
22:00:26 4/2/2011 4 2 2011 22 658 524518 4817055 98 40
0:00:52 4/5/2011 4 5 2011 0 667 523648 4817052 224 40
18:00:53 3/30/2012 3 30 2012 18 641 522902 4817050 226 40
6:00:23 1/27/2009 1 27 2009 6 632 520699 4817043 232 40
22:00:54 4/1/2010 4 1 2010 22 638 524610 4817056 98 40
6:00:56 4/14/2011 4 14 2011 6 666 523539 4817052 225 40
2:00:48 4/5/2011 4 5 2011 2 667 523642 4817053 224 40
0:00:45 1/2/2011 1 2 2011 0 654 520389 4817042 233 40
4:00:54 2/9/2014 2 9 2014 4 909 521071 4817044 231 40
2:00:18 2/3/2009 2 3 2009 2 637 524511 4817056 98 40
2:00:57 1/22/2011 1 22 2011 2 646 521050 4817044 231 40
4:00:54 3/27/2014 3 27 2014 4 679 521160 4817045 231 40
6:00:48 4/14/2010 4 14 2010 6 652 521421 4817046 230 40
14:00:47 1/8/2013 1 8 2013 14 658 520880 4817044 231 40
18:00:49 3/6/2012 3 6 2012 18 665 520781 4817044 232 40
22:00:53 2/14/2012 2 14 2012 22 658 520443 4817043 232 40
12:00:50 3/31/2013 3 31 2013 12 677 523831 4817054 224 40
2:00:47 4/18/2012 4 18 2012 2 677 524238 4817055 127 40
14:00:56 1/8/2013 1 8 2013 14 680 520819 4817044 231 40
18:00:46 3/31/2013 3 31 2013 18 677 524103 4817055 127 40
0:00:14 4/1/2008 4 1 2008 0 636 520465 4817043 232 40
10:00:27 3/24/2014 3 24 2014 10 909 523789 4817054 224 40
6:00:44 1/14/2013 1 14 2013 6 658 520352 4817043 233 40
18:00:14 3/28/2011 3 28 2011 18 664 521091 4817045 231 40
22:00:42 1/20/2011 1 20 2011 22 641 521039 4817045 231 40
14:00:26 2/9/2014 2 9 2014 14 916 520830 4817045 231 40
8:00:55 1/2/2011 1 2 2011 8 654 520385 4817044 233 40
6:00:42 1/2/2011 1 2 2011 6 654 520385 4817044 233 40
16:01:23 2/20/2011 2 20 2011 16 650 521173 4817046 231 40



22:00:23 1/1/2011 1 1 2011 22 654 520388 4817044 233 40
16:00:53 12/9/2010 12 9 2010 16 642 523872 4817055 224 40
16:00:55 3/29/2010 3 29 2010 16 643 523351 4817053 225 40
0:00:43 3/30/2008 3 30 2008 0 636 520431 4817044 232 40
18:00:49 2/9/2012 2 9 2012 18 658 520902 4817045 231 40
2:00:48 4/5/2011 4 5 2011 2 661 523467 4817054 225 40
12:00:42 1/23/2010 1 23 2010 12 643 523434 4817054 225 40
4:00:43 1/27/2009 1 27 2009 4 632 520700 4817045 232 40
0:00:57 4/27/2011 4 27 2011 0 664 523486 4817054 225 40
4:00:44 1/2/2011 1 2 2011 4 654 520385 4817044 233 40
12:00:55 12/27/2010 12 27 2010 12 650 523865 4817056 224 40
18:00:56 1/27/2014 1 27 2014 18 909 520978 4817046 231 40
0:00:54 4/18/2011 4 18 2011 0 662 523795 4817056 224 40
4:00:42 4/14/2010 4 14 2010 4 652 521418 4817048 230 40
22:00:53 4/7/2013 4 7 2013 22 677 524412 4817058 127 40
0:02:18 4/2/2010 4 2 2010 0 638 524608 4817059 98 40
22:00:21 3/29/2008 3 29 2008 22 636 520427 4817045 232 40
18:00:48 3/25/2011 3 25 2011 18 654 520788 4817046 232 40
22:00:48 3/13/2012 3 13 2012 22 665 521051 4817047 231 40
2:01:04 1/2/2010 1 2 2010 2 646 521902 4817050 229 40
22:00:47 4/4/2011 4 4 2011 22 666 524388 4817059 127 40
18:01:18 1/18/2011 1 18 2011 18 657 521042 4817048 231 40
2:00:55 2/13/2011 2 13 2011 2 641 520990 4817048 231 40
22:00:21 2/19/2012 2 19 2012 22 658 520431 4817046 232 40
4:01:47 3/26/2010 3 26 2010 4 640 524609 4817060 98 40
22:00:48 4/5/2011 4 5 2011 22 654 522920 4817054 226 40
16:00:21 1/30/2011 1 30 2011 16 654 520534 4817047 232 40
22:01:18 3/30/2012 3 30 2012 22 663 523834 4817058 224 40
18:01:06 1/20/2011 1 20 2011 18 641 521042 4817048 231 40
16:00:42 1/23/2010 1 23 2010 16 643 523622 4817057 224 40
22:00:42 1/13/2013 1 13 2013 22 658 520355 4817047 233 40
16:00:41 3/5/2011 3 5 2011 16 655 520971 4817049 231 40
8:00:47 1/27/2009 1 27 2009 8 632 520697 4817048 232 40
0:00:53 4/2/2012 4 2 2012 0 680 523614 4817058 225 40
4:00:50 2/1/2009 2 1 2009 4 637 524434 4817061 98 40
0:00:55 1/11/2009 1 11 2009 0 637 522505 4817054 227 40
0:00:42 2/4/2012 2 4 2012 0 658 520349 4817048 233 40
22:00:53 3/25/2011 3 25 2011 22 655 520747 4817049 232 40
22:00:53 1/31/2009 1 31 2009 22 637 524434 4817062 98 40
2:00:54 12/3/2010 12 3 2010 2 653 521106 4817050 231 40
14:00:31 3/31/2013 3 31 2013 14 658 523745 4817059 224 40
0:00:37 1/14/2013 1 14 2013 0 658 520358 4817048 233 40
16:00:26 1/8/2013 1 8 2013 16 658 520880 4817050 231 40
4:00:53 4/9/2009 4 9 2009 4 638 523378 4817058 225 40
2:00:53 3/26/2013 3 26 2013 2 657 519827 4817047 234 29
22:00:51 4/13/2010 4 13 2010 22 654 521386 4817052 230 40
22:00:26 4/17/2011 4 17 2011 22 664 524412 4817062 127 40
18:00:53 1/6/2011 1 6 2011 18 639 520528 4817049 232 40
2:00:54 4/8/2011 4 8 2011 2 650 523032 4817058 226 40
18:01:11 2/7/2014 2 7 2014 18 679 520547 4817049 232 40
0:00:54 1/22/2011 1 22 2011 0 655 521053 4817051 231 40
0:00:41 4/1/2011 4 1 2011 0 660 520881 4817051 231 40
18:00:47 3/20/2010 3 20 2010 18 646 521007 4817051 231 40
16:01:12 3/5/2011 3 5 2011 16 647 520862 4817051 231 40



2:00:30 3/22/2010 3 22 2010 2 642 523864 4817061 224 40
22:00:52 4/1/2012 4 1 2012 22 680 523615 4817060 224 40
22:00:35 3/26/2010 3 26 2010 22 801 524537 4817064 98 40
6:00:52 1/26/2009 1 26 2009 6 632 520675 4817051 232 40
4:00:54 3/15/2012 3 15 2012 4 666 523614 4817061 224 40
6:00:54 3/26/2010 3 26 2010 6 640 524606 4817064 98 40
2:00:47 3/26/2010 3 26 2010 2 640 524609 4817064 98 40
22:00:54 3/28/2010 3 28 2010 22 650 524564 4817064 98 40
4:00:43 4/7/2011 4 7 2011 4 665 523954 4817062 224 40
22:00:54 1/21/2011 1 21 2011 22 655 521052 4817052 231 40
8:00:54 1/26/2009 1 26 2009 8 632 520677 4817051 232 40
4:00:42 1/14/2013 1 14 2013 4 658 520339 4817050 233 40
22:00:48 3/25/2010 3 25 2010 22 801 523609 4817061 225 40
0:00:48 3/26/2010 3 26 2010 0 801 523605 4817061 225 40
0:00:48 4/7/2011 4 7 2011 0 665 523951 4817063 224 40
2:00:33 3/22/2010 3 22 2010 2 746 523838 4817062 224 40
2:00:26 4/7/2011 4 7 2011 2 665 523954 4817063 224 40
8:00:54 1/31/2012 1 31 2012 8 663 521072 4817053 231 40
6:00:27 4/7/2011 4 7 2011 6 665 523955 4817063 224 40
6:01:12 4/9/2009 4 9 2009 6 638 523378 4817061 225 40
2:00:48 1/31/2012 1 31 2012 2 641 520548 4817052 232 40
22:00:47 2/16/2014 2 16 2014 22 914 520796 4817053 232 40
20:00:42 1/13/2013 1 13 2013 20 658 520331 4817052 233 40
0:01:24 3/31/2012 3 31 2012 0 676 523356 4817062 225 40
2:00:47 4/18/2011 4 18 2011 2 664 524408 4817066 127 40
0:00:53 4/14/2010 4 14 2010 0 654 521384 4817055 230 40
0:01:12 3/20/2014 3 20 2014 0 908 524251 4817065 127 40
22:00:53 4/13/2011 4 13 2011 22 665 523282 4817062 225 40
4:00:47 4/21/2008 4 21 2008 4 631 523624 4817063 224 40
16:00:44 3/31/2013 3 31 2013 16 658 523741 4817064 224 40
0:00:23 4/18/2011 4 18 2011 0 664 524413 4817066 127 40
14:00:23 4/1/2012 4 1 2012 14 658 521139 4817055 231 40
22:00:45 2/17/2014 2 17 2014 22 916 520826 4817055 231 40
6:00:54 4/21/2008 4 21 2008 6 631 523624 4817064 224 40
20:01:07 2/14/2012 2 14 2012 20 658 520471 4817054 232 40
2:00:42 2/4/2012 2 4 2012 2 658 520341 4817053 233 40
18:00:53 4/5/2011 4 5 2011 18 655 524384 4817067 127 40
18:00:54 12/29/2010 12 29 2010 18 647 521209 4817056 230 40
8:00:57 1/9/2013 1 9 2013 8 679 520687 4817055 232 40
2:00:52 4/21/2008 4 21 2008 2 631 523647 4817064 224 40
2:00:26 4/7/2011 4 7 2011 2 650 524283 4817067 127 40
0:00:30 4/7/2011 4 7 2011 0 658 524304 4817067 127 40
0:00:56 1/9/2013 1 9 2013 0 679 520681 4817055 232 40
20:00:42 11/23/2011 11 23 2011 20 665 520033 4817053 233 40
0:00:56 4/7/2011 4 7 2011 0 650 524287 4817067 127 40
16:00:53 2/23/2013 2 23 2013 16 679 520946 4817056 231 40
18:00:56 3/8/2011 3 8 2011 18 655 520657 4817055 232 40
22:00:47 4/18/2011 4 18 2011 22 658 524152 4817066 127 40
6:01:11 1/9/2013 1 9 2013 6 679 520688 4817055 232 40
18:00:38 1/11/2011 1 11 2011 18 655 520734 4817055 232 40
16:00:42 1/14/2013 1 14 2013 16 658 520353 4817054 233 40
6:01:08 4/22/2011 4 22 2011 6 654 523877 4817066 224 40
0:00:53 4/19/2011 4 19 2011 0 668 524654 4817069 98 40
16:00:44 2/20/2009 2 20 2009 16 633 521057 4817057 231 40



8:00:44 3/29/2010 3 29 2010 8 650 524218 4817068 127 40
18:00:46 3/25/2011 3 25 2011 18 655 520760 4817056 232 40
2:01:11 4/5/2011 4 5 2011 2 641 520825 4817057 231 40
0:00:38 2/15/2012 2 15 2012 0 658 520436 4817055 232 40
4:00:54 2/15/2012 2 15 2012 4 658 520434 4817055 232 40
22:00:56 3/20/2010 3 20 2010 22 646 520992 4817057 231 40
6:00:16 4/3/2011 4 3 2011 6 667 523540 4817066 225 40
10:00:55 4/16/2013 4 16 2013 10 671 522099 4817061 228 40
6:00:54 12/3/2010 12 3 2010 6 639 519995 4817055 234 29
18:00:54 1/1/2009 1 1 2009 18 637 524356 4817069 127 40
18:00:53 4/1/2012 4 1 2012 18 673 522785 4817063 227 40
22:00:43 3/31/2011 3 31 2011 22 660 520878 4817057 231 40
4:00:23 4/7/2011 4 7 2011 4 650 524284 4817069 127 40
18:00:55 2/1/2009 2 1 2009 18 637 524411 4817070 127 40
22:00:43 2/3/2012 2 3 2012 22 658 520343 4817057 233 40
18:00:25 4/25/2009 4 25 2009 18 634 521167 4817059 231 40
18:00:36 3/6/2011 3 6 2011 18 641 520602 4817057 232 40
14:00:42 1/14/2013 1 14 2013 14 658 520355 4817057 233 40
0:00:53 1/18/2011 1 18 2011 0 639 521700 4817061 229 40
0:00:47 4/14/2011 4 14 2011 0 665 523282 4817067 225 40
2:00:49 4/14/2011 4 14 2011 2 665 523269 4817067 225 40
16:01:23 2/3/2014 2 3 2014 16 917 520340 4817057 233 40
2:01:35 3/28/2010 3 28 2010 2 643 523119 4817066 226 40
22:00:37 4/18/2011 4 18 2011 22 668 524658 4817072 98 40
2:00:55 12/26/2011 12 26 2011 2 641 521117 4817060 231 40
4:00:54 12/10/2013 12 10 2013 4 907 524500 4817072 98 40
18:00:50 3/21/2010 3 21 2010 18 656 521690 4817062 229 40
2:00:43 4/8/2011 4 8 2011 2 658 522801 4817066 227 40
18:00:54 2/17/2011 2 17 2011 18 650 521050 4817060 231 40
0:00:53 4/5/2014 4 5 2014 0 916 524245 4817071 127 40
20:00:44 2/3/2014 2 3 2014 20 917 520284 4817058 233 40
18:00:54 2/5/2014 2 5 2014 18 909 520860 4817060 231 40
18:00:43 3/25/2011 3 25 2011 18 660 520948 4817060 231 40
6:00:53 3/15/2012 3 15 2012 6 666 523618 4817069 224 40
2:00:48 3/26/2010 3 26 2010 2 643 523335 4817068 225 40
4:00:41 4/7/2011 4 7 2011 4 658 524303 4817072 127 40
2:01:14 2/15/2012 2 15 2012 2 658 520430 4817059 232 40
0:00:35 1/6/2010 1 6 2010 0 633 521085 4817061 231 40
2:00:50 4/7/2011 4 7 2011 2 658 524304 4817072 127 40
2:00:13 1/22/2011 1 22 2011 2 655 521045 4817061 231 40
6:00:54 4/7/2011 4 7 2011 6 650 524285 4817072 127 40
8:01:18 1/16/2012 1 16 2012 8 663 523492 4817070 225 40
18:00:56 2/5/2014 2 5 2014 18 914 520628 4817060 232 40
2:00:44 4/25/2014 4 25 2014 2 907 522571 4817067 227 40
2:00:43 1/2/2009 1 2 2009 2 634 524439 4817073 98 40
0:00:54 3/29/2010 3 29 2010 0 650 524558 4817074 98 40
12:00:55 1/13/2010 1 13 2010 12 641 520721 4817061 232 40
22:00:53 4/17/2011 4 17 2011 22 650 524650 4817074 98 40
0:00:56 4/19/2011 4 19 2011 0 658 524141 4817072 127 40
18:00:54 3/22/2010 3 22 2010 18 654 522085 4817065 228 40
18:00:54 3/20/2010 3 20 2010 18 656 521428 4817063 230 40
16:00:54 3/26/2010 3 26 2010 16 657 521666 4817064 229 40
18:00:53 2/19/2009 2 19 2009 18 633 520755 4817061 232 40
10:00:54 11/22/2010 11 22 2010 10 647 521491 4817064 230 40



2:00:47 1/15/2012 1 15 2012 2 658 523419 4817070 225 40
4:01:25 1/9/2013 1 9 2013 4 679 520685 4817062 232 40
16:00:48 2/20/2011 2 20 2011 16 657 521001 4817063 231 40
0:00:54 4/18/2011 4 18 2011 0 650 524650 4817075 98 40
0:01:25 3/21/2010 3 21 2010 0 646 520999 4817063 231 40
16:00:54 1/23/2014 1 23 2014 16 914 519992 4817060 234 29
4:00:50 4/18/2011 4 18 2011 4 662 523780 4817072 224 40
0:00:52 3/29/2014 3 29 2014 0 918 524414 4817075 127 40
18:00:41 3/20/2008 3 20 2008 18 637 520863 4817063 231 40
14:00:33 2/20/2011 2 20 2011 14 638 520926 4817063 231 40
4:00:54 4/14/2011 4 14 2011 4 668 523539 4817072 225 40
8:00:42 2/10/2014 2 10 2014 8 679 521050 4817064 231 40
0:00:44 1/27/2012 1 27 2012 0 665 520661 4817062 232 40
18:00:47 1/3/2011 1 3 2011 18 650 520412 4817062 232 40
2:00:26 1/27/2012 1 27 2012 2 665 520661 4817062 232 40
0:00:19 1/1/2014 1 1 2014 0 908 523441 4817072 225 40
6:00:56 2/10/2014 2 10 2014 6 679 521051 4817064 231 40
6:00:53 1/16/2012 1 16 2012 6 663 523493 4817072 225 40
2:01:11 4/1/2013 4 1 2013 2 658 522909 4817070 226 40
0:00:40 4/5/2011 4 5 2011 0 661 523463 4817072 225 40
2:00:56 12/7/2012 12 7 2012 2 670 524670 4817077 98 40
6:00:24 4/1/2012 4 1 2012 6 658 520489 4817063 232 40
0:00:41 1/2/2009 1 2 2009 0 634 524441 4817076 98 40
0:00:53 2/17/2014 2 17 2014 0 914 520794 4817064 232 40
6:00:55 2/4/2014 2 4 2014 6 917 520326 4817063 233 40
22:00:42 3/30/2011 3 30 2011 22 654 520794 4817064 232 40
18:01:09 4/1/2010 4 1 2010 18 638 524608 4817077 98 40
18:00:46 5/5/2009 5 5 2009 18 634 521354 4817066 230 40
8:00:42 4/19/2012 4 19 2012 8 658 521130 4817066 231 40
6:00:33 4/7/2011 4 7 2011 6 658 524307 4817076 127 40
16:00:55 2/23/2013 2 23 2013 16 665 521068 4817066 231 40
22:00:47 1/7/2011 1 7 2011 22 655 520603 4817064 232 40
18:00:41 3/8/2009 3 8 2009 18 633 520546 4817065 232 40
2:00:53 1/9/2013 1 9 2013 2 679 520705 4817065 232 40
6:00:53 3/14/2012 3 14 2012 6 665 521066 4817066 231 40
20:00:53 2/3/2012 2 3 2012 20 658 520348 4817064 233 40
18:00:45 4/7/2012 4 7 2012 18 677 523313 4817075 225 40
18:00:54 2/5/2014 2 5 2014 18 679 520623 4817066 232 40
10:00:54 1/27/2014 1 27 2014 10 914 519974 4817064 234 29
2:02:48 3/29/2008 3 29 2008 2 632 520984 4817068 231 40
16:00:44 1/6/2011 1 6 2011 16 639 520559 4817066 232 40
16:01:19 3/29/2010 3 29 2010 16 642 524298 4817079 127 40
2:00:53 4/9/2009 4 9 2009 2 638 523384 4817076 225 40
22:00:43 1/11/2011 1 11 2011 22 654 520780 4817067 232 40
10:00:55 12/18/2012 12 18 2012 10 670 524259 4817079 127 40
10:00:54 1/20/2010 1 20 2010 10 647 519893 4817065 234 29
2:00:16 2/10/2012 2 10 2012 2 658 520717 4817068 232 40
0:00:55 4/17/2013 4 17 2013 0 671 522637 4817074 227 40
4:00:54 1/16/2012 1 16 2012 4 663 522804 4817074 227 40
4:00:53 4/8/2011 4 8 2011 4 664 522615 4817074 227 40
18:00:24 4/2/2011 4 2 2011 18 655 523899 4817078 224 40
18:00:55 4/13/2013 4 13 2013 18 679 521125 4817069 231 40
0:00:42 3/14/2012 3 14 2012 0 665 520990 4817069 231 40
18:01:23 3/30/2012 3 30 2012 18 677 523318 4817077 225 40



4:00:53 4/15/2009 4 15 2009 4 643 523298 4817077 225 40
0:00:42 2/18/2011 2 18 2011 0 650 521058 4817069 231 40
6:01:41 4/10/2009 4 10 2009 6 646 521572 4817071 230 40
22:00:53 4/4/2011 4 4 2011 22 669 524130 4817080 127 40
6:00:55 4/14/2011 4 14 2011 6 668 523540 4817078 225 40
22:00:54 2/27/2010 2 27 2010 22 641 520783 4817069 232 40
4:00:44 2/10/2012 2 10 2012 4 658 520715 4817069 232 40
22:00:49 2/1/2010 2 1 2010 22 641 521437 4817071 230 40
6:00:54 1/19/2010 1 19 2010 6 641 519811 4817066 234 29
14:00:53 1/5/2011 1 5 2011 14 650 520968 4817070 231 40
16:00:25 3/27/2013 3 27 2013 16 658 521614 4817072 229 40
2:00:53 3/14/2012 3 14 2012 2 665 520991 4817070 231 40
18:00:50 12/15/2013 12 15 2013 18 671 524095 4817081 127 40
22:00:54 11/24/2010 11 24 2010 22 640 523342 4817078 225 40
14:00:54 4/7/2012 4 7 2012 14 665 521388 4817071 230 40
18:01:07 2/7/2011 2 7 2011 18 641 520546 4817069 232 40
18:00:56 3/8/2010 3 8 2010 18 646 520942 4817070 231 40
22:01:10 2/17/2011 2 17 2011 22 650 521056 4817071 231 40
4:00:41 4/18/2011 4 18 2011 4 658 524791 4817084 98 40
4:00:54 2/4/2014 2 4 2014 4 917 520331 4817069 233 40
12:00:54 1/20/2010 1 20 2010 12 647 519894 4817067 234 29
18:01:17 2/27/2010 2 27 2010 18 641 520779 4817070 232 40
16:00:47 2/8/2011 2 8 2011 16 646 520644 4817070 232 40
10:00:53 4/13/2013 4 13 2013 10 658 521454 4817072 230 40
18:01:17 1/24/2011 1 24 2011 18 641 520536 4817070 232 40
16:01:12 2/4/2011 2 4 2011 16 647 520563 4817070 232 40
18:00:54 2/17/2011 2 17 2011 18 657 520794 4817071 232 40
4:00:42 4/1/2012 4 1 2012 4 658 520498 4817070 232 40
6:00:54 4/18/2011 4 18 2011 6 662 523776 4817081 224 40
6:00:47 4/15/2009 4 15 2009 6 643 523296 4817080 225 40
18:00:43 3/29/2008 3 29 2008 18 636 520405 4817071 233 40
18:00:24 4/5/2011 4 5 2011 18 659 524532 4817084 98 40
6:00:47 4/16/2013 4 16 2013 6 658 522972 4817079 226 40
18:00:54 2/1/2010 2 1 2010 18 641 521440 4817074 230 40
0:00:43 3/31/2011 3 31 2011 0 654 520778 4817072 232 40
8:00:54 12/17/2009 12 17 2009 8 639 524368 4817084 127 40
6:00:54 1/23/2010 1 23 2010 6 644 523696 4817082 224 40
22:00:53 4/5/2011 4 5 2011 22 655 523136 4817080 226 40
18:00:10 3/30/2012 3 30 2012 18 679 522899 4817079 226 40
18:01:03 4/4/2011 4 4 2011 18 665 524216 4817084 127 40
18:00:54 1/31/2010 1 31 2010 18 641 521134 4817074 231 40
6:00:41 4/3/2010 4 3 2010 6 650 523689 4817083 224 40
10:00:56 1/20/2014 1 20 2014 10 658 520000 4817071 234 29
18:00:54 3/22/2010 3 22 2010 18 655 521951 4817078 229 40
16:01:26 2/16/2014 2 16 2014 16 909 521097 4817075 231 40
18:00:50 1/19/2014 1 19 2014 18 658 520041 4817072 233 40
14:00:55 1/9/2013 1 9 2013 14 675 523821 4817084 224 40
18:00:48 2/26/2011 2 26 2011 18 638 520620 4817074 232 40
2:00:06 4/12/2009 4 12 2009 2 643 522869 4817081 226 40
22:00:47 1/7/2013 1 7 2013 22 671 520917 4817075 231 40
12:00:57 12/27/2010 12 27 2010 12 639 524031 4817085 127 40
4:01:08 2/23/2013 2 23 2013 4 677 520923 4817075 231 40
2:00:54 4/20/2013 4 20 2013 2 677 524083 4817085 127 40
6:00:24 4/18/2011 4 18 2011 6 658 524789 4817088 98 40



4:01:24 3/28/2010 3 28 2010 4 643 523141 4817082 226 40
22:00:53 2/3/2014 2 3 2014 22 917 520329 4817073 233 40
18:00:47 2/5/2014 2 5 2014 18 671 520785 4817075 232 40
2:00:54 3/4/2014 3 4 2014 2 917 521048 4817076 231 40
0:00:24 2/20/2012 2 20 2012 0 658 520357 4817074 233 40
2:00:42 4/18/2011 4 18 2011 2 658 524790 4817089 98 40
18:00:47 1/7/2013 1 7 2013 18 671 520925 4817076 231 40
22:00:16 4/18/2008 4 18 2008 22 637 523946 4817086 224 40
8:00:59 12/27/2010 12 27 2010 8 639 523851 4817086 224 40
2:00:24 3/26/2010 3 26 2010 2 801 523623 4817086 224 40
18:00:47 3/31/2011 3 31 2011 18 666 522394 4817081 228 40
16:00:44 4/7/2012 4 7 2012 16 665 521384 4817078 230 40
10:01:09 1/12/2010 1 12 2010 10 647 519942 4817074 234 29
2:00:47 4/18/2012 4 18 2012 2 670 524213 4817088 127 40
2:00:54 2/23/2013 2 23 2013 2 677 520924 4817077 231 40
18:00:55 12/17/2012 12 17 2012 18 671 524565 4817090 98 40
4:00:40 4/16/2013 4 16 2013 4 658 522969 4817084 226 40
0:00:54 4/14/2009 4 14 2009 0 648 523928 4817087 224 40
0:00:42 3/30/2010 3 30 2010 0 801 523474 4817086 225 40
18:00:40 3/19/2008 3 19 2008 18 636 520998 4817078 231 40
22:01:08 3/28/2014 3 28 2014 22 916 523898 4817088 224 40
0:00:53 1/19/2011 1 19 2011 0 657 521044 4817079 231 40
4:00:54 4/20/2013 4 20 2013 4 677 524079 4817089 127 40
14:00:53 12/27/2010 12 27 2010 14 639 524040 4817089 127 40
2:00:53 2/4/2014 2 4 2014 2 917 520294 4817077 233 40
2:00:48 3/26/2011 3 26 2011 2 655 520747 4817079 232 40
18:00:33 3/31/2013 3 31 2013 18 658 523692 4817089 224 40
6:00:54 4/20/2013 4 20 2013 6 677 524069 4817090 127 40
0:00:21 2/14/2011 2 14 2011 0 657 520565 4817078 232 40
16:00:47 2/19/2009 2 19 2009 16 633 520741 4817079 232 40
18:00:52 2/4/2014 2 4 2014 18 909 520919 4817080 231 40
22:00:53 12/31/2013 12 31 2013 22 679 520953 4817080 231 40
0:00:42 3/26/2011 3 26 2011 0 655 520744 4817079 232 40
6:00:53 4/17/2013 4 17 2013 6 671 522665 4817086 227 40
18:00:54 3/22/2010 3       22      2010    18      646     521484  4817082 230     40
18:00:41        2/4/2014        2       4       2014    18      914     520602  4817079 232     40
22:00:48        3/28/2010       3       28      2010    22      643     524397  4817092 127     40
22:00:56        2/13/2011       2       13      2011    22      657     520566  4817080 232     40
20:00:51        3/13/2012       3       13      2012    20      665     521266  4817082 230     40
4:00:47 3/17/2011       3       17      2011    4       655     521066  4817081 231     40
18:00:54        1/11/2011       1       11      2011    18      639     520950  4817081 231     40
4:00:56 2/9/2014        2       9       2014    4       671     520846  4817081 231     40
4:00:48 1/23/2010       1       23      2010    4       644     523703  4817090 224     40
6:00:41 2/24/2012       2       24      2012    6       658     520750  4817081 232     40
16:00:53        2/23/2013       2       23      2013    16      658     521091  4817082 231     40
10:01:21        1/5/2011        1       5       2011    10      650     520894  4817081 231     40
6:00:53 12/27/2010      12      27      2010    6       639     523853  4817091 224     40
8:01:25 4/3/2010        4       3       2010    8       646     523953  4817092 224     40
2:00:43 4/16/2013       4       16      2013    2       677     522919  4817088 226     40
18:00:17        1/13/2011       1       13      2011    18      641     521029  4817082 231     40
14:00:53        2/20/2011       2       20      2011    14      657     521010  4817082 231     40
2:00:36 1/26/2014       1       26      2014    2       914     520111  4817080 233     40
22:00:47        4/13/2009       4       13      2009    22      648     523912  4817092 224     40
16:00:42        1/19/2011       1       19      2011    16      655     520554  4817081 232     40



4:00:53 3/31/2013       3       31      2013    4       677     522926  4817089 226     40
18:00:49        1/24/2011       1       24      2011    18      657     520674  4817082 232     40
6:00:48 2/3/2012        2       3       2012    6       658     520895  4817083 231     40
6:00:53 3/31/2013       3       31      2013    6       677     522923  4817089 226     40
0:00:26 4/19/2014       4       19      2014    0       907     523563  4817092 225     40
22:00:41        3/29/2012       3       29      2012    22      658     523574  4817092 225     40
22:00:55        4/17/2011       4       17      2011    22      663     523405  4817092 225     40
2:00:53 3/28/2010       3       28      2010    2       641     523162  4817091 226     40
4:00:44 2/24/2012       2       24      2012    4       658     520750  4817084 232     40
4:00:54 3/26/2011       3       26      2011    4       666     521842  4817087 229     40
4:01:24 1/26/2014       1       26      2014    4       914     520111  4817082 233     40
2:00:42 2/24/2012       2       24      2012    2       658     520743  4817084 232     40
14:00:44        1/8/2013        1       8       2013    14      679     520724  4817084 232     40
14:00:36        4/25/2011       4       25      2011    14      657     521899  4817088 229     40
0:00:56 1/2/2010        1       2       2010    0       647     522051  4817088 228     40
18:00:41        3/6/2011        3       6       2011    18      657     520409  4817083 232     40
0:00:47 3/29/2010       3       29      2010    0       643     524398  4817097 127     40
16:00:45        1/21/2011       1       21      2011    16      639     522363  4817090 228     40
18:00:55        1/14/2011       1       14      2011    18      641     520577  4817084 232     40
22:00:44        3/28/2010       3       28      2010    22      654     523648  4817094 224     40
18:00:14        1/8/2013        1       8       2013    18      679     520649  4817085 232     40
0:00:42 1/1/2014        1       1       2014    0       679     520953  4817086 231     40
20:01:11        4/7/2013        4       7       2013    20      677     524434  4817098 98      40
0:00:11 2/4/2014        2       4       2014    0       917     520300  4817084 233     40
2:00:47 4/12/2009       4       12      2009    2       640     523379  4817094 225     40
2:00:54 2/5/2011        2       5       2011    2       646     520733  4817086 232     40
22:02:19        4/14/2009       4       14      2009    22      643     523195  4817094 226     40
22:00:43        3/6/2011        3       6       2011    22      657     520419  4817085 232     40
16:00:47        2/22/2011       2       22      2011    16      638     521099  4817087 231     40
8:00:54 1/2/2010        1       2       2010    8       643     523297  4817095 225     40
22:01:24        1/8/2013        1       8       2013    22      679     520657  4817086 232     40
18:01:11        2/28/2014       2       28      2014    18      914     521233  4817088 230     40
18:00:26        12/8/2011       12      8       2011    18      655     519805  4817084 234     29
2:00:49 11/30/2013      11      30      2013    2       914     519927  4817084 234     29
6:00:32 4/7/2011        4       7       2011    6       659     523922  4817097 224     40
12:00:54        4/25/2011       4       25      2011    12      657     521898  4817091 229     40
4:00:41 4/5/2013        4       5       2013    4       658     522981  4817094 226     40
12:00:56        1/9/2013        1       9       2013    12      675     523846  4817097 224     40
4:00:23 3/29/2010       3       29      2010    4       652     524663  4817100 98      40
2:00:53 4/20/2011       4       20      2011    2       662     522052  4817092 228     40
18:00:55        2/4/2011        2       4       2011    18      657     521061  4817088 231     40
10:00:54        1/3/2014        1       3       2014    10      914     519941  4817085 234     29
22:00:54        3/19/2014       3       19      2014    22      908     524218  4817099 127     40
6:00:55 3/29/2010       3       29      2010    6       652     524662  4817101 98      40
4:00:56 3/15/2012       3       15      2012    4       663     523450  4817097 225     40
6:00:54 4/10/2009       4       10      2009    6       634     521568  4817090 230     40
18:00:54        3/25/2011       3       25      2011    18      650     520923  4817088 231     40
8:00:53 2/4/2014        2       4       2014    8       917     520298  4817086 233     40
20:00:23        2/2/2014        2       2       2014    20      679     520126  4817086 233     40
22:00:53        2/2/2014        2       2       2014    22      679     520131  4817086 233     40
2:01:17 4/7/2011        4       7       2011    2       659     523916 4817099 224 40
0:00:54 1/15/2011 1 15 2011 0 641 520952 4817089 231 40
22:00:48 4/16/2013 4 16 2013 22 671 522622 4817095 227 40
0:00:42 3/1/2014 3 1 2014 0 917 521851 4817092 229 40



2:00:54 12/27/2010 12 27 2010 2 657 520897 4817089 231 40
16:00:35 2/21/2014 2 21 2014 16 917 520951 4817090 231 40
20:00:43 3/10/2013 3 10 2013 20 658 520921 4817090 231 40
6:00:47 3/10/2014 3 10 2014 6 917 523916 4817100 224 40
6:00:42 3/15/2012 3 15 2012 6 663 523456 4817098 225 40
8:00:49 4/16/2013 4 16 2013 8 671 522169 4817094 228 40
10:00:53 1/21/2010 1 21 2010 10 647 519898 4817087 234 29
18:00:42 1/16/2010 1 16 2010 18 647 519952 4817087 234 29
4:00:44 4/7/2011 4 7 2011 4 659 523915 4817100 224 40
4:00:32 3/26/2014 3 26 2014 4 916 523802 4817100 224 40
2:00:53 12/8/2012 12 8 2012 2 677 524420 4817102 98 40
18:00:54 4/5/2011 4 5 2011 18 650 524564 4817103 98 40
8:00:53 4/5/2014 4 5 2014 8 914 521535 4817093 230 40
0:00:37 3/4/2013 3 4 2013 0 679 520813 4817091 231 40
18:00:53 11/24/2010 11 24 2010 18 641 524695 4817104 98 40
18:01:17 2/11/2012 2 11 2012 18 641 520692 4817091 232 40
18:00:53 3/20/2008 3 20 2008 18 635 520659 4817091 232 40
22:00:53 1/18/2011 1 18 2011 22 657 521026 4817092 231 40
8:01:12 12/21/2009 12 21 2009 8 643 524088 4817102 127 40
6:00:53 3/31/2012 3 31 2012 6 680 523611 4817101 225 40
6:00:53 4/22/2011 4 22 2011 6 667 523842 4817102 224 40
0:00:54 1/22/2011 1 22 2011 0 641 520941 4817092 231 40
4:00:55 4/17/2013 4 17 2013 4 671 522655 4817098 227 40
22:00:53 3/3/2013 3 3 2013 22 679 520817 4817092 231 40
18:00:42 2/1/2013 2 1 2013 18 680 520932 4817093 231 40
18:00:47 1/19/2011 1 19 2011 18 657 520698 4817092 232 40
22:00:56 1/7/2013 1 7 2013 22 680 520879 4817093 231 40
0:00:47 12/27/2010 12 27 2010 0 657 520892 4817093 231 40
18:00:53 1/3/2014 1 3 2014 18 671 520935 4817093 231 40
2:00:54 4/17/2013 4 17 2013 2 671 522653 4817099 227 40
18:00:48 1/25/2009 1 25 2009 18 632 520724 4817093 232 40
8:01:12 1/8/2009 1 8 2009 8 633 523771 4817103 224 40
4:00:24 4/14/2011 4 14 2011 4 663 523092 4817101 226 40
20:00:47 3/10/2013 3 10 2013 20 679 521082 4817094 231 40
2:00:53 4/2/2010 4 2 2010 2 652 524190 4817105 127 40
2:00:53 3/26/2010 3 26 2010 2 639 524597 4817106 98 40
10:00:54 1/23/2010 1 23 2010 10 643 523345 4817102 225 40
16:00:50 2/13/2012 2 13 2012 16 658 520890 4817094 231 40
18:00:48 3/6/2009 3 6 2009 18 633 521089 4817095 231 40
6:00:47 4/14/2011 4 14 2011 6 663 523089 4817101 226 40
18:00:53 1/8/2013 1 8 2013 18 679 520660 4817094 232 40
0:00:41 1/26/2009 1 26 2009 0 632 520723 4817094 232 40
22:00:25 4/4/2011 4 4 2011 22 667 523933 4817105 224 40
16:00:53 2/20/2011 2 20 2011 16 801 521114 4817095 231 40
18:00:38 2/17/2014 2 17 2014 18 909 521310 4817096 230 40
4:00:53 4/20/2011 4 20 2011 4 662 522046 4817099 228 40
14:00:41 12/13/2013 12 13 2013 14 914 520077 4817093 233 40
18:00:42 3/19/2008 3 19 2008 18 637 520822 4817095 231 40
0:00:48 4/7/2011 4 7 2011 0 659 523899 4817105 224 40
18:00:53 2/7/2014 2 7 2014 18 914 520618 4817095 232 40
4:00:54 4/15/2009 4 15 2009 4 648 523986 4817106 224 40
2:00:17 1/15/2011 1 15 2011 2 641 520985 4817096 231 40
2:00:54 2/19/2012 2 19 2012 2 641 520478 4817096 232 40
2:00:27 3/28/2014 3 28 2014 2 909 524551 4817110 98 40



14:00:30 12/29/2013 12 29 2013 14 914 519929 4817094 234 29
18:01:23 11/30/2013 11 30 2013 18 914 519916 4817094 234 29
22:01:15 1/16/2011 1 16 2011 22 646 521048 4817098 231 40
18:00:47 3/19/2008 3 19 2008 18 631 521140 4817098 231 40
6:00:47 4/15/2009 4 15 2009 6 648 523985 4817108 224 40
6:00:50 2/19/2012 2 19 2012 6 658 520742 4817097 232 40
6:00:47 1/8/2009 1 8 2009 6 633 523770 4817108 224 40
18:00:53 12/25/2012 12 25 2012 18 657 519933 4817095 234 29
0:00:54 3/26/2010 3 26 2010 0 652 524190 4817109 127 40
18:00:53 3/25/2010 3 25 2010 18 652 524192 4817110 127 40
18:00:26 1/10/2011 1 10 2011 18 654 520743 4817099 232 40
22:00:25 1/25/2009 1 25 2009 22 632 520722 4817099 232 40
18:00:47 3/6/2009 3 6 2009 18 633 521092 4817100 231 40
2:00:28 3/28/2010 3 28 2010 2 650 524693 4817112 98 40
2:00:29 3/26/2010 3 26 2010 2 652 524184 4817111 127 40
22:00:48 3/25/2010 3 25 2010 22 652 524192 4817111 127 40
0:02:14 1/11/2011 1 11 2011 0 654 520740 4817099 232 40
22:00:15 3/18/2010 3 18 2010 22 656 522029 4817103 228 40
18:00:54 3/7/2011 3 7 2011 18 655 520390 4817098 233 40
20:00:31 3/27/2014 3 27 2014 20 679 521404 4817101 230 40
18:00:46 3/16/2011 3 16 2011 18 655 520877 4817100 231 40
18:00:48 1/7/2013 1 7 2013 18 680 520877 4817100 231 40
0:00:54 3/26/2010 3 26 2010 0 643 523414 4817108 225 40
12:00:12 1/21/2010 1 21 2010 12 647 519907 4817097 234 29
2:00:56 3/12/2012 3 12 2012 2 666 520872 4817100 231 40
14:00:30 1/13/2010 1 13 2010 14 641 520641 4817100 232 40
6:00:54 3/28/2014 3 28 2014 6 909 524569 4817113 98 40
4:00:53 3/29/2010 3 29 2010 4 650 524662 4817113 98 40
4:00:43 1/15/2011 1 15 2011 4 641 521012 4817101 231 40
14:00:54 12/2/2010 12 2 2010 14 639 519940 4817098 234 29
18:54:42 2/7/2014 2 7 2014 18 657 520827 4817101 231 40
2:00:53 4/15/2009 4 15 2009 2 648 523987 4817112 224 40
18:00:49 3/2/2013 3 2 2013 18 657 521055 4817102 231 40
4:01:08 12/16/2012 12 16 2012 4 674 520068 4817099 233 40
14:00:53 2/20/2011 2 20 2011 14 654 521336 4817103 230 40
10:00:54 1/5/2014 1 5 2014 10 658 519809 4817099 234 29
2:00:53 3/26/2010 3 26 2010 2 650 523854 4817112 224 40
12:00:23 1/29/2014 1 29 2014 12 914 520188 4817100 233 40
12:00:54 12/9/2011 12 9 2011 12 658 520002 4817100 234 29
6:00:53 3/29/2010 3 29 2010 6 650 524660 4817116 98 40
2:00:53 3/29/2010 3 29 2010 2 650 524663 4817116 98 40
18:00:42 12/1/2010 12 1 2010 18 657 519825 4817100 234 29
18:00:54 1/16/2011 1 16 2011 18 646 521053 4817104 231 40
0:01:23 4/2/2010 4 2 2010 0 746 524402 4817115 127 40
18:00:47 4/4/2011 4 4 2011 18 669 524500 4817116 98 40
10:00:46 1/5/2011 1 5 2011 10 655 520898 4817103 231 40
18:00:47 3/21/2008 3 21 2008 18 633 521108 4817104 231 40
22:00:53 3/16/2011 3 16 2011 22 655 520877 4817104 231 40
0:00:42 1/2/2010 1 2 2010 0 646 521990 4817108 229 40
2:00:42 1/22/2011 1 22 2011 2 641 520954 4817105 231 40
22:00:50 1/10/2011 1 10 2011 22 654 520743 4817104 232 40
18:00:43 3/19/2008 3 19 2008 18 637 520687 4817104 232 40
4:01:08 4/7/2013 4 7 2013 4 663 523290 4817113 225 40
18:00:53 3/19/2008 3 19 2008 18 634 521037 4817106 231 40



22:00:54 2/19/2011 2 19 2011 22 655 520459 4817104 232 40
4:00:47 3/28/2010 3 28 2010 4 650 524728 4817119 98 40
0:00:56 1/7/2011 1 7 2011 0 657 520655 4817105 232 40
4:00:54 3/1/2012 3 1 2012 4 665 521693 4817109 229 40
12:00:25 12/2/2010 12 2 2010 12 641 520015 4817104 233 40
18:00:54 2/3/2014 2 3 2014 18 917 520334 4817105 233 40
22:00:42 4/5/2011 4 5 2011 22 659 523223 4817114 225 40
10:00:50 2/3/2014 2 3 2014 10 917 520351 4817105 233 40
18:00:54 12/27/2012 12 27 2012 18 657 519822 4817103 234 29
22:00:44 1/1/2009 1 1 2009 22 633 524200 4817118 127 40
10:00:53 12/28/2012 12 28 2012 10 657 519983 4817104 234 29
4:01:23 3/28/2014 3 28 2014 4 909 524569 4817120 98 40
2:00:56 4/2/2010 4 2 2010 2 646 523593 4817117 225 40
8:00:41 12/27/2010 12 27 2010 8 657 520949 4817108 231 40
18:00:47 4/4/2008 4 4 2008 18 632 521470 4817110 230 40
22:00:53 3/28/2011 3 28 2011 22 654 520732 4817107 232 40
0:00:41 4/20/2011 4 20 2011 0 662 522274 4817112 228 40
8:00:49 3/29/2010 3 29 2010 8 643 524315 4817119 127 40
16:00:41 12/13/2013 12 13 2013 16 914 520078 4817106 233 40
8:00:34 2/25/2014 2 25 2014 8 917 520891 4817108 231 40
6:00:52 4/3/2010 4 3 2010 6 646 523897 4817118 224 40
18:00:53 1/1/2009 1 1 2009 18 633 524174 4817119 127 40
22:00:47 1/6/2011 1 6 2011 22 657 520660 4817107 232 40
16:00:48 3/19/2008 3 19 2008 16 634 521033 4817109 231 40
10:00:52 1/2/2014 1 2 2014 10 658 520308 4817107 233 40
22:00:47 3/19/2008 3 19 2008 22 637 520684 4817108 232 40
18:01:24 1/20/2011 1 20 2011 18 641 521142 4817110 231 40
4:00:53 4/3/2011 4 3 2011 4 667 523657 4817118 224 40
22:00:42 4/25/2011 4 25 2011 22 658 524150 4817120 127 40
22:00:43 4/19/2011 4 19 2011 22 662 522272 4817113 228 40
18:00:55 1/19/2011 1 19 2011 18 641 520896 4817109 231 40
18:00:43 1/12/2010 1 12 2010 18 647 519774 4817106 234 29
18:01:12 2/25/2012 2 25 2012 18 658 520921 4817110 231 40
16:00:39 2/7/2014 2 7 2014 16 917 520766 4817110 232 40
2:00:47 3/31/2011 3 31 2011 2 654 520840 4817110 231 40
6:00:44 4/20/2011 4 20 2011 6 662 522040 4817114 228 40
22:00:56 4/2/2011 4 2 2011 22 667 523675 4817120 224 40
10:00:51 12/17/2013 12 17 2013 10 671 524217 4817122 127 40
0:00:54 4/5/2014 4 5 2014 0 679 523167 4817118 226 40
0:00:42 4/3/2011 4 3 2011 0 667 523673 4817120 224 40
16:00:41 3/8/2010 3 8 2010 16 646 520905 4817111 231 40
22:00:54 3/25/2010 3 25 2010 22 643 523419 4817119 225 40
18:00:54 2/8/2011 2 8 2011 18 641 520541 4817110 232 40
20:00:46 3/4/2014 3 4 2014 20 909 520863 4817111 231 40
2:00:42 3/6/2011 3 6 2011 2 801 522674 4817117 227 40
16:00:52 1/11/2011 1 11 2011 16 655 520801 4817111 232 40
4:00:55 1/7/2011 1 7 2011 4 657 520682 4817110 232 40
10:00:54 1/18/2012 1 18 2012 10 663 524196 4817123 127 40
22:00:57 4/17/2011 4 17 2011 22 654 524298 4817123 127 40
2:00:39 4/3/2011 4 3 2011 2 658 524442 4817124 98 40
18:00:47 1/13/2011 1 13 2011 18 641 520973 4817112 231 40
14:00:41 2/3/2014 2 3 2014 14 917 520339 4817110 233 40
12:00:33 1/22/2010 1 22 2010 12 641 519972 4817109 234 29
16:00:48 2/25/2011 2 25 2011 16 638 521013 4817112 231 40



16:00:54 12/1/2010 12 1 2010 16 657 519965 4817109 234 29
6:00:56 4/22/2011 4 22 2011 6 650 523746 4817122 224 40
0:00:48 4/3/2011 4 3 2011 0 650 524496 4817125 98 40
2:00:48 4/14/2011 4 14 2011 2 659 523380 4817121 225 40
18:00:27 3/5/2011 3 5 2011 18 657 520513 4817111 232 40
18:00:26 4/16/2011 4 16 2011 18 641 522004 4817116 229 40
2:00:49 4/14/2011 4 14 2011 2 663 523116 4817120 226 40
6:00:54 4/7/2013 4 7 2013 6 663 523284 4817121 225 40
0:00:54 3/19/2010 3 19 2010 0 656 522065 4817117 228 40
6:00:56 3/27/2014 3 27 2014 6 908 524008 4817124 224 40
2:00:41 3/17/2011 3 17 2011 2 658 521087 4817114 231 40
8:02:54 12/3/2010 12 3 2010 8 653 521102 4817114 231 40
18:00:46 3/18/2008 3 18 2008 18 633 520978 4817114 231 40
18:00:41 3/20/2008 3 20 2008 18 632 520659 4817113 232 40
16:00:48 3/26/2011 3 26 2011 16 663 522057 4817118 228 40
18:01:13 2/6/2014 2 6 2014 18 909 520798 4817114 232 40
12:00:42 12/8/2011 12 8 2011 12 658 520008 4817111 233 40
18:00:41 2/6/2012 2 6 2012 18 658 520884 4817114 231 40
0:01:12 4/2/2010 4 2 2010 0 652 524250 4817126 127 40
18:00:38 1/1/2009 1 1 2009 18 633 524176 4817125 127 40
18:00:47 2/19/2011 2 19 2011 18 655 520426 4817113 232 40
22:00:48 3/28/2010 3 28 2010 22 642 524524 4817127 98 40
22:00:12 4/5/2013 4 5 2013 22 679 521133 4817116 231 40
22:00:53 3/29/2012 3 29 2012 22 670 523603 4817124 225 40
22:00:56 1/13/2011 1 13 2011 22 641 520980 4817116 231 40
14:00:23 12/8/2011 12 8 2011 14 658 520004 4817113 234 29
8:01:49 4/1/2012 4 1 2012 8 680 523675 4817125 224 40
0:00:24 1/15/2012 1 15 2012 0 658 523558 4817125 225 40
16:00:54 4/9/2009 4 9 2009 16 634 521927 4817120 229 40
22:00:20 2/28/2012 2 28 2012 22 658 520461 4817115 232 40
0:00:50 4/18/2011 4 18 2011 0 654 524300 4817129 127 40
22:00:55 4/4/2014 4 4 2014 22 916 524351 4817129 127 40
18:00:48 3/25/2010 3 25 2010 18 643 523433 4817126 225 40
2:00:47 4/3/2011 4 3 2011 2 667 523665 4817127 224 40
0:55:26 2/8/2014 2 8 2014 0 657 520835 4817118 231 40
22:00:47 4/1/2010 4 1 2010 22 652 524266 4817129 127 40
0:00:48 1/26/2014 1 26 2014 0 914 520092 4817116 233 40
2:00:42 4/18/2011 4 18 2011 2 654 524301 4817130 127 40
0:00:43 2/29/2012 2 29 2012 0 658 520460 4817117 232 40
16:01:11 2/27/2011 2 27 2011 16 657 520801 4817118 232 40
0:00:54 4/2/2010 4 2 2010 0 646 523595 4817127 225 40
0:00:33 3/4/2014 3 4 2014 0 679 520889 4817119 231 40
22:00:54 3/3/2014 3 3 2014 22 679 520891 4817119 231 40
0:00:49 4/18/2012 4 18 2012 0 670 524182 4817130 127 40
2:00:41 12/17/2013 12 17 2013 2 908 521052 4817120 231 40
22:00:54 3/15/2009 3 15 2009 22 644 520739 4817119 232 40
22:01:11 4/6/2011 4 6 2011 22 655 524350 4817131 127 40
22:00:48 4/13/2011 4 13 2011 22 659 523378 4817127 225 40
16:01:01 4/9/2009 4 9 2009 16 647 522154 4817123 228 40
18:01:13 1/24/2011 1 24 2011 18 654 520693 4817119 232 40
0:00:44 4/18/2012 4 18 2012 0 677 524203 4817131 127 40
2:00:54 3/26/2010 3 26 2010 2 656 524240 4817131 127 40
22:00:52 2/3/2014 2 3 2014 22 679 520220 4817118 233 40
18:01:11 4/9/2009 4 9 2009 18 646 521666 4817122 229 40



16:00:54 1/24/2011 1 24 2011 16 657 520681 4817120 232 40
22:00:56 4/1/2010 4 1 2010 22 640 523970 4817130 224 40
0:00:41 3/16/2009 3 16 2009 0 644 520741 4817120 232 40
20:00:53 2/3/2014 2 3 2014 20 679 520216 4817118 233 40
0:00:12 3/29/2011 3 29 2011 0 654 520720 4817120 232 40
8:00:48 11/30/2012 11 30 2012 8 677 523973 4817131 224 40
22:00:39 1/18/2009 1 18 2009 22 635 520426 4817119 232 40
6:01:09 12/17/2009 12 17 2009 6 639 523950 4817131 224 40
16:00:54 1/11/2011 1 11 2011 16 654 520811 4817121 231 40
2:00:53 4/5/2014 4 5 2014 2 908 524436 4817133 98 40
0:00:18 4/19/2014 4 19 2014 0 909 523597 4817130 225 40
11:56:25 1/4/2013 1 4 2013 11 641 519977 4817118 234 29
18:00:53 3/11/2011 3 11 2011 18 655 520406 4817120 233 40
0:01:11 2/4/2014 2 4 2014 0 679 520217 4817119 233 40
0:01:11 3/29/2010 3 29 2010 0 642 524525 4817134 98 40
2:00:54 4/24/2014 4 24 2014 2 917 524217 4817133 127 40
20:00:53 3/3/2014 3 3 2014 20 679 520891 4817121 231 40
14:00:41 1/21/2010 1 21 2010 14 647 519904 4817118 234 29
0:00:24 4/14/2011 4 14 2011 0 659 523378 4817130 225 40
18:00:42 4/9/2009 4 9 2009 18 634 521925 4817125 229 40
0:00:24 3/30/2012 3 30 2012 0 680 523679 4817131 224 40
6:00:25 3/27/2014 3 27 2014 6 916 524042 4817132 127 40
18:00:12 3/30/2011 3 30 2011 18 655 520663 4817121 232 40
22:00:15 4/23/2009 4 23 2009 22 644 523802 4817132 224 40
22:00:42 12/16/2009 12 16 2009 22 644 524410 4817134 127 40
16:00:43 1/19/2011 1 19 2011 16 654 520596 4817121 232 40
12:00:53 2/3/2014 2 3 2014 12 917 520334 4817121 233 40
10:02:24 4/1/2012 4 1 2012 10 680 523713 4817132 224 40
22:00:39 4/1/2010 4 1 2010 22 646 523617 4817132 224 40
12:00:55 1/9/2014 1 9 2014 12 914 519907 4817120 234 29
14:00:42 11/29/2009 11 29 2009 14 647 521677 4817126 229 40
6:00:50 4/15/2009 4 15 2009 6 641 523849 4817133 224 40
2:00:21 2/29/2012 2 29 2012 2 658 520446 4817122 232 40
18:00:45 4/4/2011 4 4 2011 18 655 524087 4817134 127 40
22:00:56 4/4/2014 4 4 2014 22 679 523183 4817131 226 40
2:00:56 2/8/2014 2 8 2014 2 917 521177 4817125 231 40
6:00:31 4/3/2011 4 3 2011 6 801 523548 4817133 225 40
16:00:47 3/19/2008 3 19 2008 16 631 522022 4817128 228 40
22:01:23 3/29/2012 3 29 2012 22 666 524300 4817135 127 40
18:01:26 12/16/2012 12 16 2012 18 677 524073 4817135 127 40
18:00:48 3/16/2011 3 16 2011 18 658 521100 4817125 231 40
16:00:54 2/3/2011 2 3 2011 16 647 520853 4817124 231 40
18:00:18 1/1/2009 1 1 2009 18 632 524156 4817136 127 40
10:00:36 1/16/2012 1 16 2012 10 663 523931 4817135 224 40
0:00:42 3/30/2012 3 30 2012 0 666 524299 4817137 127 40
6:00:42 1/7/2011 1 7 2011 6 657 520673 4817125 232 40
12:00:43 1/5/2011 1 5 2011 12 655 520924 4817126 231 40
2:00:44 4/7/2011 4 7 2011 2 660 523949 4817136 224 40
10:00:43 12/25/2012 12 25 2012 10 657 519976 4817123 234 29
4:00:43 2/29/2012 2 29 2012 4 658 520461 4817125 232 40
2:00:48 4/8/2011 4 8 2011 2 669 522870 4817133 226 40
6:00:42 2/29/2012 2 29 2012 6 658 520462 4817125 232 40
18:00:56 1/19/2011 1 19 2011 18 655 520851 4817126 231 40
0:00:53 4/2/2010 4 2 2010 0 640 523968 4817137 224 40



10:01:18 12/27/2010 12 27 2010 10 639 523929 4817137 224 40
14:00:48 1/9/2014 1 9 2014 14 914 519924 4817124 234 29
2:01:54 4/1/2010 4 1 2010 2 640 524525 4817139 98 40
0:00:54 4/6/2011 4 6 2011 0 665 523184 4817134 226 40
18:00:54 3/28/2009 3 28 2009 18 633 520992 4817127 231 40
6:00:41 4/7/2011 4 7 2011 6 660 523948 4817137 224 40
6:00:47 3/28/2010 3 28 2010 6 650 524754 4817140 98 40
2:00:57 12/28/2010 12 28 2010 2 647 521032 4817128 231 40
18:00:56 1/17/2011 1 17 2011 18 647 520914 4817127 231 40
2:00:27 4/8/2011 4 8 2011 2 665 522886 4817134 226 40
18:00:24 1/10/2011 1 10 2011 18 654 520773 4817127 232 40
18:00:26 1/18/2009 1 18 2009 18 635 520422 4817126 232 40
14:00:42 2/9/2014 2 9 2014 14 909 521148 4817128 231 40
4:00:25 4/14/2011 4 14 2011 4 659 523340 4817136 225 40
18:00:55 2/17/2014 2 17 2014 18 679 520962 4817128 231 40
0:00:56 3/30/2012 3 30 2012 0 676 523702 4817137 224 40
22:00:47 2/19/2011 2 19 2011 22 657 520487 4817127 232 40
18:00:47 3/13/2009 3 13 2009 18 640 520609 4817128 232 40
18:01:17 4/8/2010 4 8 2010 18 647 523920 4817139 224 40
2:00:53 12/29/2012 12 29 2012 2 657 519808 4817125 234 29
6:00:41 4/14/2011 4 14 2011 6 659 523334 4817137 225 40
22:00:54 3/25/2010 3 25 2010 22 639 524483 4817141 98 40
22:00:49 3/29/2012 3 29 2012 22 680 523671 4817138 224 40
0:00:53 3/26/2010 3 26 2010 0 639 524480 4817141 98 40
14:00:48 1/9/2013 1 9 2013 14 663 523927 4817139 224 40
18:00:42 4/5/2011 4 5 2011 18 654 523091 4817136 226 40
0:01:05 1/23/2010 1 23 2010 0 644 523764 4817139 224 40
18:00:53 4/9/2009 4 9 2009 18 633 521669 4817132 229 40
22:00:40 4/2/2011 4 2 2011 22 650 524612 4817142 98 40
20:00:36 2/3/2013 2 3 2013 20 677 520389 4817128 233 40
4:00:53 2/7/2014 2 7 2014 4 909 520761 4817129 232 40
2:00:47 3/26/2010 3 26 2010 2 638 523980 4817140 224 40
0:00:26 4/7/2011 4 7 2011 0 660 523947 4817140 224 40
2:00:56 1/15/2012 1 15 2012 2 665 523218 4817138 225 40
6:00:47 4/21/2011 4 21 2011 6 667 523188 4817138 226 40
4:00:42 4/7/2011 4 7 2011 4 660 523937 4817140 224 40
16:00:53 2/25/2012 2 25 2012 16 658 520928 4817130 231 40
18:00:09 1/2/2010 1 2 2010 18 643 523869 4817140 224 40
18:00:55 1/30/2011 1 30 2011 18 657 520540 4817129 232 40
0:00:54 3/19/2010 3 19 2010 0 657 522021 4817134 228 40
8:00:54 3/28/2010 3 28 2010 8 801 523078 4817138 226 40
2:00:53 1/23/2010 1 23 2010 2 644 523766 4817141 224 40
14:00:47 12/1/2010 12 1 2010 14 657 519964 4817128 234 29
22:00:15 3/19/2008 3 19 2008 22 632 521023 4817132 231 40
16:00:42 2/20/2009 2 20 2009 16 634 521133 4817132 231 40
18:00:24 4/6/2008 4 6 2008 18 636 522646 4817137 227 40
0:00:35 1/5/2011 1 5 2011 0 657 520681 4817131 232 40
18:00:58 4/5/2011 4 5 2011 18 655 524569 4817144 98 40
6:00:41 3/27/2014 3 27 2014 6 918 523954 4817142 224 40
2:00:17 4/6/2011 4 6 2011 2 665 523188 4817140 226 40
0:00:24 3/17/2011 3 17 2011 0 658 520959 4817133 231 40
22:00:24 1/17/2011 1 17 2011 22 647 520912 4817133 231 40
18:00:39 1/26/2014 1 26 2014 18 914 519942 4817130 234 29
2:00:54 2/4/2013 2 4 2013 2 677 520394 4817131 233 40



16:00:49 1/24/2011 1 24 2011 16 641 520614 4817132 232 40
18:00:54 4/7/2012 4 7 2012 18 671 523093 4817140 226 40
10:00:42 1/18/2014 1 18 2014 10 914 520209 4817131 233 40
2:00:57 3/29/2010 3 29 2010 2 643 524585 4817146 98 40
0:00:53 12/28/2010 12 28 2010 0 647 521028 4817134 231 40
6:01:24 1/1/2010 1 1 2010 6 640 521391 4817135 230 40
2:00:56 3/26/2014 3 26 2014 2 916 523868 4817143 224 40
2:00:53 4/19/2014 4 19 2014 2 909 523594 4817142 225 40
18:01:12 12/14/2013 12 14 2013 18 658 520876 4817134 231 40
16:00:50 2/5/2014 2 5 2014 16 671 520812 4817133 231 40
18:00:47 3/3/2013 3 3 2013 18 658 520897 4817134 231 40
2:00:18 1/19/2009 1 19 2009 2 635 520416 4817133 232 40
0:00:48 3/21/2013 3 21 2013 0 679 521291 4817136 230 40
18:00:54 12/27/2010 12 27 2010 18 657 521117 4817135 231 40
16:00:30 1/21/2011 1 21 2011 16 641 520598 4817134 232 40
22:00:49 4/4/2011 4 4 2011 22 660 524596 4817147 98 40
2:01:42 2/4/2014 2 4 2014 2 679 520226 4817133 233 40
18:00:54 4/21/2011 4 21 2011 18 655 522118 4817139 228 40
8:00:53 4/8/2011 4 8 2011 8 662 523025 4817142 226 40
22:00:41 1/10/2009 1 10 2009 22 637 522782 4817142 227 40
4:00:53 4/1/2010 4 1 2010 4 640 524433 4817148 98 40
22:00:47 4/4/2011 4 4 2011 22 662 523890 4817146 224 40
6:00:47 2/7/2014 2 7 2014 6 909 520746 4817135 232 40
4:00:55 4/1/2011 4 1 2011 4 668 523994 4817146 224 40
22:00:44 4/6/2011 4 6 2011 22 665 524296 4817147 127 40
6:00:48 12/3/2010 12 3 2010 6 655 524448 4817148 98 40
18:00:41 1/30/2011 1 30 2011 18 657 520555 4817135 232 40
0:00:48 12/31/2010 12 31 2010 0 639 523634 4817146 224 40
14:00:54 1/5/2011 1 5 2011 14 657 520882 4817137 231 40
14:00:48 11/29/2009 11 29 2009 14 633 521763 4817139 229 40
16:00:55 1/30/2014 1 30 2014 16 909 521157 4817138 231 40
22:00:53 2/12/2011 2 12 2011 22 638 520872 4817137 231 40
0:00:54 1/19/2009 1 19 2009 0 635 520418 4817135 232 40
14:00:41 1/18/2010 1 18 2010 14 641 519953 4817134 234 29
4:01:05 4/5/2011 4 5 2011 4 667 523537 4817146 225 40
16:00:54 3/1/2011 3 1 2011 16 653 521824 4817140 229 40
6:00:53 4/29/2011 4 29 2011 6 664 523461 4817146 225 40
16:00:41 1/18/2010 1 18 2010 16 641 519952 4817135 234 29
0:00:19 2/28/2010 2 28 2010 0 641 520835 4817137 231 40
0:01:37 4/19/2012 4 19 2012 0 677 523742 4817147 224 40
4:00:53 12/21/2013 12 21 2013 4 908 520877 4817137 231 40
22:00:47 1/10/2014 1 10 2014 22 914 520872 4817137 231 40
6:00:26 2/10/2014 2 10 2014 6 917 521003 4817138 231 40
22:00:48 4/2/2010 4 2 2010 22 650 523391 4817146 225 40
20:00:47 2/17/2014 2 17 2014 20 679 520859 4817138 231 40
22:00:54 4/5/2011 4 5 2011 22 650 523230 4817146 225 40
18:01:11 12/27/2010 12 27 2010 18 647 521115 4817139 231 40
16:00:53 12/30/2013 12 30 2013 16 914 520006 4817136 234 29
22:00:24 4/6/2011 4 6 2011 22 658 524605 4817151 98 40
20:00:55 1/29/2014 1 29 2014 20 914 520439 4817137 232 40
18:00:48 3/7/2011 3 7 2011 18 657 520535 4817138 232 40
18:00:55 3/19/2008 3 19 2008 18 631 521071 4817139 231 40
18:00:55 11/22/2011 11 22 2011 18 665 520020 4817136 233 40
2:00:40 4/3/2010 4 3 2010 2 640 523895 4817149 224 40



18:00:53 2/17/2014 2 17 2014 18 916 520893 4817139 231 40
6:00:42 4/7/2011 4 7 2011 6 666 524128 4817150 127 40
18:00:53 1/11/2013 1 11 2013 18 671 520684 4817139 232 40
4:00:49 4/3/2011 4 3 2011 4 801 523555 4817148 225 40
22:00:47 1/8/2013 1 8 2013 22 677 520665 4817139 232 40
0:01:05 3/22/2010 3 22 2010 0 650 522538 4817145 227 40
18:00:53 2/12/2011 2 12 2011 18 638 520871 4817139 231 40
18:00:54 3/21/2010 3 21 2010 18 655 521796 4817142 229 40
18:00:43 2/29/2012 2 29 2012 18 658 521017 4817141 231 40
0:00:41 4/3/2010 4 3 2010 0 650 523400 4817149 225 40
8:00:53 12/1/2010 12 1 2010 8 657 519958 4817138 234 29
6:00:42 4/1/2011 4 1 2011 6 668 523960 4817151 224 40
8:00:54 2/12/2014 2 12 2014 8 909 520932 4817141 231 40
22:00:41 3/29/2012 3 29 2012 22 676 523698 4817150 224 40
18:00:56 4/8/2010 4 8 2010 18 653 523928 4817151 224 40
8:00:53 12/5/2010 12 5 2010 8 650 521520 4817143 230 40
2:00:56 1/2/2009 1 2 2009 2 633 524344 4817153 127 40
0:00:48 4/14/2011 4 14 2011 0 663 523191 4817149 226 40
6:00:55 4/6/2011 4 6 2011 6 665 523326 4817149 225 40
8:00:55 12/5/2012 12 5 2012 8 677 524719 4817154 98 40
22:00:54 2/17/2014 2 17 2014 22 679 520857 4817141 231 40
0:00:29 1/2/2009 1 2 2009 0 633 524344 4817154 127 40
2:00:53 4/3/2011 4 3 2011 2 801 523556 4817151 225 40
22:00:12 3/18/2010 3 18 2010 22 657 521999 4817146 229 40
7:29:42 12/17/2012 12 17 2012 7 641 524020 4817153 127 40
0:00:41 2/5/2010 2 5 2010 0 640 520834 4817142 231 40
14:01:12 2/9/2014 2 9 2014 14 914 521145 4817143 231 40
0:00:52 4/18/2011 4 18 2011 0 663 523252 4817150 225 40
6:00:33 1/19/2009 1 19 2009 6 635 520405 4817141 233 40
14:00:53 2/3/2011 2 3 2011 14 647 520876 4817142 231 40
2:00:47 4/8/2011 4 8 2011 2 659 523031 4817149 226 40
22:00:38 3/4/2014 3 4 2014 22 909 520851 4817142 231 40
18:01:24 1/29/2011 1 29 2011 18 647 520950 4817143 231 40
6:00:39 4/7/2011 4 7 2011 6 664 523974 4817153 224 40
18:00:51 2/14/2013 2 14 2013 18 665 520813 4817142 231 40
0:00:53 2/5/2011 2 5 2011 0 646 520754 4817142 232 40
4:00:14 3/26/2011 3 26 2011 4 664 521816 4817146 229 40
20:00:56 4/15/2013 4 15 2013 20 679 521516 4817145 230 40
22:00:54 12/27/2010 12 27 2010 22 647 521113 4817144 231 40
12:00:55 1/11/2013 1 11 2013 12 663 523795 4817153 224 40
16:00:42 1/4/2014 1 4 2014 16 914 520102 4817141 233 40
22:00:54 3/25/2010 3 25 2010 22 638 523992 4817154 224 40
22:00:38 1/29/2014 1 29 2014 22 914 520441 4817142 232 40
22:01:24 3/26/2010 3 26 2010 22 643 523283 4817152 225 40
12:00:53 1/9/2013 1 9 2013 12 663 523948 4817154 224 40
4:00:53 4/7/2011 4 7 2011 4 666 524118 4817155 127 40
22:00:30 12/27/2010 12 27 2010 22 657 521112 4817145 231 40
0:01:11 3/5/2014 3 5 2014 0 909 520853 4817144 231 40
2:00:25 4/7/2011 4 7 2011 2 664 523967 4817155 224 40
22:00:32 1/25/2014 1 25 2014 22 914 520064 4817142 233 40
4:00:38 12/27/2010 12 27 2010 4 639 523933 4817155 224 40
2:00:53 4/5/2014 4 5 2014 2 917 523707 4817154 224 40
22:00:55 4/13/2011 4 13 2011 22 663 523193 4817152 226 40
16:00:46 3/15/2009 3 15 2009 16 644 521117 4817145 231 40



22:00:54 4/4/2011 4 4 2011 22 661 524180 4817156 127 40
4:00:54 4/5/2014 4 5 2014 4 917 523709 4817154 224 40
12:00:48 1/27/2014 1 27 2014 12 914 520029 4817142 233 40
20:00:55 1/10/2014 1 10 2014 20 914 520872 4817145 231 40
20:00:48 2/28/2012 2 28 2012 20 658 520473 4817144 232 40
8:00:55 1/19/2009 1 19 2009 8 635 520408 4817144 232 40
6:00:54 12/31/2010 12 31 2010 6 650 522715 4817151 227 40
4:00:44 4/7/2011 4 7 2011 4 664 523968 4817156 224 40
6:00:22 2/4/2014 2 4 2014 6 671 520558 4817144 232 40
16:01:18 1/23/2011 1 23 2011 16 647 520922 4817145 231 40
16:00:39 1/29/2014 1 29 2014 16 907 520711 4817145 232 40
12:00:50 4/13/2013 4 13 2013 12 679 521133 4817147 231 40
18:00:48 3/16/2011 3 16 2011 18 659 522231 4817150 228 40
18:01:12 12/31/2009 12 31 2009 18 640 521046 4817146 231 40
16:00:54 3/5/2011 3 5 2011 16 653 520840 4817146 231 40
18:00:26 1/2/2010 1 2 2010 18 638 524441 4817158 98 40
20:00:42 2/19/2012 2 19 2012 20 658 520468 4817145 232 40
18:00:42 2/2/2012 2 2 2012 18 658 521026 4817147 231 40
4:00:55 4/18/2011 4 18 2011 4 666 524181 4817157 127 40
20:00:53 3/1/2013 3 1 2013 20 679 521180 4817147 231 40
18:00:42 4/24/2008 4 24 2008 18 633 522186 4817151 228 40
6:00:54 4/5/2011 4 5 2011 6 667 523410 4817155 225 40
0:01:20 3/26/2010 3 26 2010 0 638 523993 4817157 224 40
18:00:54 1/8/2013 1 8 2013 18 677 520662 4817146 232 40
6:00:41 4/18/2011 4 18 2011 6 666 524180 4817158 127 40
2:00:27 2/4/2014 2 4 2014 2 671 520550 4817146 232 40
4:00:54 4/5/2014 4 5 2014 4 909 523575 4817156 225 40
18:00:20 4/19/2011 4 19 2011 18 662 522174 4817151 228 40
6:00:48 4/6/2011 4 6 2011 6 663 523107 4817155 226 40
8:00:48 3/29/2010 3 29 2010 8 652 524265 4817159 127 40
20:00:49 1/25/2014 1 25 2014 20 914 520063 4817145 233 40
22:00:29 4/1/2010 4 1 2010 22 746 524387 4817160 127 40
2:00:47 1/5/2011 1 5 2011 2 657 520664 4817147 232 40
8:00:50 2/4/2014 2 4 2014 8 671 520554 4817147 232 40
18:00:47 4/4/2011 4 4 2011 18 663 524683 4817161 98 40
2:01:49 4/7/2011 4 7 2011 2 666 524123 4817159 127 40
18:00:54 1/9/2014 1 9 2014 18 914 520124 4817146 233 40
4:00:43 2/4/2014 2 4 2014 4 671 520550 4817147 232 40
12:00:53 1/2/2009 1 2 2009 12 632 524054 4817159 127 40
4:00:49 4/3/2010 4 3 2010 4 653 522234 4817153 228 40
18:00:47 4/15/2009 4 15 2009 18 648 524704 4817162 98 40
16:00:56 3/25/2009 3 25 2009 16 647 521953 4817153 229 40
22:00:35 2/2/2014 2 2 2014 22 917 520274 4817147 233 40
0:00:47 4/18/2011 4 18 2011 0 666 524179 4817161 127 40
18:01:26 4/23/2011 4 23 2011 18 657 521794 4817153 229 40
0:00:30 4/7/2011 4 7 2011 0 666 524113 4817161 127 40
14:00:41 1/21/2011 1 21 2011 14 655 521175 4817151 231 40
14:01:01 2/5/2014 2 5 2014 14 671 520810 4817150 231 40
18:00:54 3/25/2011 3 25 2011 18 654 520845 4817150 231 40
18:00:53 3/6/2011 3 6 2011 18 653 520416 4817149 232 40
16:01:06 2/3/2011 2 3 2011 16 646 520919 4817150 231 40
2:00:41 1/7/2011 1 7 2011 2 657 520669 4817150 232 40
18:00:23 3/25/2010 3 25 2010 18 801 523717 4817160 224 40
20:00:54 2/2/2014 2 2 2014 20 917 520266 4817149 233 40



14:00:54 1/4/2014 1 4 2014 14 914 520095 4817149 233 40
6:00:47 4/1/2010 4 1 2010 6 640 524425 4817163 98 40
22:01:01 4/4/2014 4 4 2014 22 917 523770 4817161 224 40
2:00:53 3/9/2011 3 9 2011 2 801 520409 4817150 232 40
16:00:47 1/30/2014 1 30 2014 16 914 520635 4817151 232 40
2:00:41 4/8/2011 4 8 2011 2 660 522897 4817158 226 40
18:00:50 3/19/2008 3 19 2008 18 632 520867 4817151 231 40
18:00:54 1/16/2011 1 16 2011 18 646 521084 4817152 231 40
22:01:14 1/4/2011 1 4 2011 22 657 520644 4817151 232 40
18:00:48 3/26/2010 3 26 2010 18 652 524146 4817163 127 40
6:00:48 1/2/2011 1 2 2011 6 642 522429 4817157 227 40
4:00:43 2/6/2012 2 6 2012 4 658 520697 4817152 232 40
0:00:53 2/18/2014 2 18 2014 0 916 520855 4817152 231 40
6:00:25 4/18/2011 4 18 2011 6 650 524794 4817165 98 40
0:01:24 4/5/2014 4 5 2014 0 917 523768 4817162 224 40
0:00:47 1/25/2009 1 25 2009 0 632 520475 4817151 232 40
18:00:57 3/19/2008 3 19 2008 18 634 520882 4817152 231 40
0:00:57 2/25/2012 2 25 2012 0 665 520741 4817152 232 40
16:00:54 1/8/2013 1 8 2013 16 679 520691 4817152 232 40
8:00:56 3/1/2011 3 1 2011 8 638 520948 4817153 231 40
18:00:24 2/22/2009 2 22 2009 18 634 520845 4817153 231 40
2:00:44 1/25/2009 1 25 2009 2 632 520509 4817152 232 40
0:00:39 4/7/2011 4 7 2011 0 664 523962 4817163 224 40
4:00:44 1/19/2009 1 19 2009 4 635 520414 4817152 232 40
2:00:35 4/18/2011 4 18 2011 2 666 524177 4817165 127 40
0:00:24 1/17/2011 1 17 2011 0 646 521084 4817154 231 40
16:00:43 1/30/2014 1 30 2014 16 679 520630 4817153 232 40
22:00:53 2/16/2011 2 16 2011 22 650 521119 4817155 231 40
2:01:14 3/2/2013 3 2 2013 2 679 521079 4817155 231 40
16:00:38 1/19/2011 1 19 2011 16 647 520852 4817154 231 40
18:00:26 4/16/2011 4 16 2011 18 665 522111 4817158 228 40
8:01:12 1/25/2009 1 25 2009 8 632 520537 4817153 232 40
16:00:55 1/2/2009 1 2 2009 16 632 524051 4817165 127 40
2:00:54 3/4/2014 3 4 2014 2 679 520913 4817155 231 40
22:00:48 3/19/2008 3 19 2008 22 634 520893 4817155 231 40
18:00:55 1/14/2011 1 14 2011 18 646 520744 4817154 232 40
16:00:23 3/31/2008 3 31 2008 16 634 521074 4817155 231 40
0:00:53 3/26/2010 3 26 2010 0 656 524236 4817166 127 40
12:00:56 1/12/2010 1 12 2010 12 647 519992 4817152 234 29
8:01:06 1/2/2011 1 2 2011 8 642 522428 4817160 227 40
0:01:13 4/15/2009 4 15 2009 0 643 523210 4817163 226 40
12:00:47 1/4/2014 1 4 2014 12 914 520070 4817153 233 40
4:01:13 3/14/2011 3 14 2011 4 653 521370 4817157 230 40
22:00:52 4/4/2014 4 4 2014 22 908 524404 4817168 127 40
22:00:28 3/25/2010 3 25 2010 22 656 524238 4817167 127 40
12:00:21 1/5/2011 1 5 2011 12 650 520949 4817156 231 40
18:00:56 1/26/2014 1 26 2014 18 658 520106 4817154 233 40
8:01:11 4/11/2013 4 11 2013 8 679 521526 4817158 230 40
6:00:48 1/25/2009 1 25 2009 6 632 520514 4817155 232 40
22:00:34 1/24/2009 1 24 2009 22 632 520478 4817156 232 40
0:01:06 1/11/2014 1 11 2014 0 914 520874 4817157 231 40
18:00:42 12/21/2010 12 21 2010 18 657 519862 4817154 234 29
8:01:11 1/5/2011 1 5 2011 8 657 520742 4817157 232 40
2:00:48 12/31/2010 12 31 2010 2 641 523358 4817165 225 40



4:00:56 4/19/2011 4 19 2011 4 668 524668 4817170 98 40
20:00:48 3/31/2013 3 31 2013 20 658 523341 4817166 225 40
4:00:48 1/25/2009 1 25 2009 4 632 520518 4817156 232 40
16:00:56 1/9/2014 1 9 2014 16 914 520111 4817156 233 40
4:00:57 2/18/2014 2 18 2014 4 917 520868 4817158 231 40
18:00:53 3/25/2010 3 25 2010 18 638 524007 4817169 224 40
8:00:23 3/28/2010 3 28 2010 8 652 522844 4817165 226 40
0:00:55 3/28/2014 3 28 2014 0 909 524516 4817171 98 40
0:00:54 3/10/2014 3 10 2014 0 679 520841 4817158 231 40
4:00:47 4/20/2011 4 20 2011 4 665 522099 4817163 228 40
8:01:05 3/3/2013 3 3 2013 8 679 520974 4817159 231 40
18:00:54 1/25/2011 1 25 2011 18 657 520583 4817158 232 40
18:00:53 2/3/2014 2 3 2014 18 679 520098 4817157 233 40
18:00:41 3/20/2010 3 20 2010 18 657 520843 4817159 231 40
16:00:42 2/29/2012 2 29 2012 16 658 520973 4817160 231 40
18:00:47 2/16/2011 2 16 2011 18 650 521123 4817161 231 40
14:00:53 1/29/2014 1 29 2014 14 914 520218 4817158 233 40
22:00:35 1/14/2011 1 14 2011 22 646 520740 4817160 232 40
22:00:45 3/27/2014 3 27 2014 22 909 524515 4817173 98 40
2:00:53 1/2/2011 1 2 2011 2 642 522445 4817165 227 40
0:00:50 1/9/2013 1 9 2013 0 677 520676 4817160 232 40
4:00:47 2/18/2014 2 18 2014 4 909 521176 4817162 231 40
10:00:42 1/2/2009 1 2 2009 10 632 524041 4817171 127 40
4:00:49 1/2/2011 1 2 2011 4 642 522427 4817166 227 40
0:00:53 1/15/2011 1 15 2011 0 646 520736 4817160 232 40
8:00:56 3/29/2010 3 29 2010 8 642 524403 4817173 127 40
0:00:50 1/2/2011 1 2 2011 0 642 522438 4817166 227 40
14:00:33 1/27/2014 1 27 2014 14 914 520029 4817158 233 40
14:00:41 1/2/2009 1 2 2009 14 632 524049 4817172 127 40
20:00:47 12/29/2013 12 29 2013 20 911 520845 4817161 231 40
2:00:25 4/20/2011 4 20 2011 2 665 522095 4817165 228 40
0:00:48 1/6/2010 1 6 2010 0 639 521071 4817162 231 40
18:00:44 1/25/2014 1 25 2014 18 658 520140 4817159 233 40
22:00:53 1/21/2013 1 21 2013 22 665 523122 4817169 226 40
22:01:08 4/2/2011 4 2 2011 22 801 523595 4817170 225 40
6:00:56 2/4/2014 2 4 2014 6 679 520245 4817160 233 40
0:00:53 4/3/2011 4 3 2011 0 801 523590 4817170 225 40
6:01:09 1/2/2010 1 2 2010 6 643 523302 4817170 225 40
8:00:53 1/23/2011 1 23 2011 8 647 521771 4817165 229 40
12:00:50 4/1/2012 4 1 2012 12 658 520868 4817162 231 40
8:00:36 4/14/2009 4 14 2009 8 634 521866 4817165 229 40
4:00:53 2/4/2014 2 4 2014 4 679 520242 4817160 233 40
6:00:25 4/19/2011 4 19 2011 6 668 524665 4817175 98 40
20:00:57 12/29/2013 12 29 2013 20 679 520845 4817163 231 40
0:00:49 1/18/2011 1 18 2011 0 647 520874 4817163 231 40
2:00:42 1/9/2013 1 9 2013 2 677 520678 4817163 232 40
18:00:50 12/3/2010 12 3 2010 18 653 520842 4817163 231 40
6:00:53 3/29/2010 3 29 2010 6 642 524575 4817176 98 40
2:00:54 3/29/2010 3 29 2010 2 642 524575 4817176 98 40
18:00:54 3/28/2011 3 28 2011 18 654 520859 4817164 231 40
0:00:43 4/19/2008 4 19 2008 0 637 523958 4817174 224 40
18:00:55 12/18/2013 12 18 2013 18 671 524671 4817177 98 40
6:00:48 3/26/2011 3 26 2011 6 666 521813 4817167 229 40
4:01:12 3/29/2010 3 29 2010 4 642 524578 4817177 98 40



2:00:47 3/26/2010 3 26 2010 2 644 524198 4817176 127 40
0:00:43 4/26/2011 4 26 2011 0 654 523941 4817175 224 40
22:00:39 1/1/2011 1 1 2011 22 642 522496 4817170 227 40
16:00:41 3/22/2010 3 22 2010 16 653 521833 4817168 229 40
6:00:47 1/5/2011 1 5 2011 6 657 520730 4817165 232 40
18:00:55 3/8/2011 3 8 2011 18 801 520406 4817164 233 40
4:00:54 3/8/2010 3 8 2010 4 647 523683 4817175 224 40
4:00:39 1/5/2011 1 5 2011 4 657 520731 4817165 232 40
0:02:16 3/22/2013 3 22 2013 0 679 520856 4817165 231 40
16:01:24 2/23/2013 2 23 2013 16 677 521155 4817166 231 40
4:00:42 1/12/2013 1 12 2013 4 665 520664 4817165 232 40
0:00:30 1/12/2013 1 12 2013 0 665 520673 4817165 232 40
2:01:12 3/8/2010 3 8 2010 2 647 523831 4817175 224 40
2:00:56 1/12/2013 1 12 2013 2 665 520665 4817165 232 40
22:00:49 1/11/2013 1 11 2013 22 665 520645 4817165 232 40
18:00:24 4/2/2011 4 2 2011 18 669 524007 4817176 224 40
0:00:55 3/9/2011 3 9 2011 0 801 520406 4817164 233 40
6:00:54 4/5/2014 4 5 2014 6 909 523612 4817175 225 40
2:00:55 1/12/2013 1 12 2013 2 680 520878 4817166 231 40
4:00:45 12/15/2010 12 15 2010 4 647 521126 4817167 231 40
2:00:55 2/18/2014 2 18 2014 2 679 520844 4817166 231 40
8:00:41 1/18/2011 1 18 2011 8 639 521598 4817168 230 40
16:01:10 1/1/2009 1 1 2009 16 637 524216 4817177 127 40
12:00:56 1/6/2014 1 6 2014 12 914 519991 4817164 234 29
18:00:55 12/17/2008 12 17 2008 18 634 524431 4817178 98 40
16:00:42 2/11/2011 2 11 2011 16 657 521055 4817167 231 40
20:00:53 3/27/2014 3 27 2014 20 917 522036 4817170 228 40
4:00:47 1/12/2013 1 12 2013 4 680 520874 4817167 231 40
0:00:54 2/18/2014 2 18 2014 0 679 520840 4817166 231 40
6:01:42 3/27/2014 3 27 2014 6 909 524028 4817177 127 40
2:00:51 4/14/2010 4 14 2010 2 642 524726 4817180 98 40
16:00:47 2/5/2014 2 5 2014 16 679 520737 4817166 232 40
22:01:12 3/21/2013 3 21 2013 22 679 520853 4817167 231 40
20:00:54 1/9/2014 1 9 2014 20 914 520075 4817165 233 40
22:00:47 3/8/2011 3 8 2011 22 801 520394 4817166 233 40
2:00:23 4/8/2011 4 8 2011 2 661 523019 4817174 226 40
4:00:54 3/22/2013 3 22 2013 4 679 520855 4817167 231 40
10:00:29 1/9/2013 1 9 2013 10 663 523816 4817177 224 40
2:00:48 3/22/2013 3 22 2013 2 679 520856 4817168 231 40
8:00:50 4/29/2010 4 29 2010 8 644 524157 4817179 127 40
18:00:54 3/26/2010 3 26 2010 18 650 524456 4817180 98 40
6:00:55 12/15/2010 12 15 2010 6 647 521117 4817169 231 40
18:00:53 2/17/2014 2 17 2014 18 917 521171 4817169 231 40
16:00:56 2/27/2011 2 27 2011 16 639 520723 4817168 232 40
18:00:54 1/1/2011 1 1 2011 18 642 522492 4817173 227 40
6:00:55 1/12/2013 1 12 2013 6 680 520878 4817168 231 40
18:00:53 1/3/2014 1 3 2014 18 917 521223 4817169 230 40
6:00:55 1/12/2013 1 12 2013 6 665 520665 4817168 232 40
12:00:44 1/22/2010 1 22 2010 12 647 519986 4817166 234 29
20:00:54 3/1/2012 3 1 2012 20 665 520737 4817169 232 40
20:00:50 1/20/2014 1 20 2014 20 914 520312 4817168 233 40
18:00:42 4/19/2011 4 19 2011 18 662 522155 4817173 228 40
18:00:50 3/30/2012 3 30 2012 18 679 523465 4817178 225 40
18:00:47 4/24/2011 4 24 2011 18 657 522023 4817173 228 40



22:00:47 4/6/2011 4 6 2011 22 650 524548 4817182 98 40
22:00:53 4/7/2012 4 7 2012 22 671 523087 4817177 226 40
10:01:09 4/24/2011 4 24 2011 10 657 521841 4817173 229 40
18:00:36 3/8/2011 3 8 2011 18 801 520422 4817169 232 40
18:01:00 1/19/2011 1 19 2011 18 641 520936 4817170 231 40
0:01:10 3/19/2010 3 19 2010 0 647 522121 4817174 228 40
18:00:56 1/26/2011 1 26 2011 18 657 521158 4817171 231 40
6:01:12 3/27/2014 3 27 2014 6 679 521217 4817172 230 40
0:00:54 4/24/2009 4 24 2009 0 634 521229 4817172 230 40
6:00:54 3/4/2014 3 4 2014 6 916 520910 4817172 231 40
16:00:56 1/6/2014 1 6 2014 16 914 519833 4817168 234 29
0:00:41 3/21/2010 3 21 2010 0 643 520842 4817171 231 40
18:00:41 1/5/2010 1 5 2010 18 640 521505 4817174 230 40
14:00:39 1/6/2014 1 6 2014 14 914 519995 4817169 234 29
22:00:48 4/18/2008 4 18 2008 22 631 523411 4817180 225 40
18:00:41 3/23/2011 3 23 2011 18 661 520932 4817172 231 40
22:00:53 4/6/2011 4 6 2011 22 801 524309 4817184 127 40
8:00:47 2/10/2014 2 10 2014 8 917 521056 4817173 231 40
0:00:54 2/5/2011 2 5 2011 0 650 521159 4817173 231 40
16:00:39 3/8/2011 3 8 2011 16 801 520463 4817171 232 40
2:01:10 2/7/2014 2 7 2014 2 671 520830 4817172 231 40
18:00:54 2/22/2009 2 22 2009 18 634 520777 4817173 232 40
4:00:53 3/4/2014 3 4 2014 4 916 520910 4817173 231 40
18:00:47 2/16/2011 2 16 2011 18 654 520882 4817173 231 40
22:00:44 4/21/2008 4 21 2008 22 634 523111 4817181 226 40
16:00:54 2/22/2011 2 22 2011 16 801 521140 4817174 231 40
4:00:54 4/14/2010 4 14 2010 4 642 524634 4817186 98 40
22:00:53 4/6/2014 4 6 2014 22 909 524686 4817187 98 40
18:00:53 3/7/2012 3 7 2012 18 665 521268 4817175 230 40
0:00:48 4/26/2011 4 26 2011 0 667 524022 4817185 127 40
4:00:56 4/18/2011 4 18 2011 4 650 524794 4817188 98 40
2:00:53 12/27/2010 12 27 2010 2 639 523954 4817185 224 40
10:00:55 1/20/2014 1 20 2014 10 914 520066 4817172 233 40
22:00:50 4/24/2014 4 24 2014 22 907 523222 4817183 225 40
18:00:54 1/2/2010 1 2 2010 18 633 524338 4817187 127 40
8:00:53 2/4/2014 2 4 2014 8 679 520243 4817173 233 40
6:01:23 3/27/2014 3 27 2014 6 914 521215 4817176 230 40
4:00:22 1/25/2012 1 25 2012 4 658 520707 4817175 232 40
18:00:56 3/8/2010 3 8 2010 18 641 521114 4817176 231 40
20:00:29 1/11/2013 1 11 2013 20 665 520644 4817175 232 40
6:00:47 4/3/2010 4 3 2010 6 641 523969 4817186 224 40
10:00:45 1/27/2009 1 27 2009 10 632 520737 4817175 232 40
0:00:48 4/22/2008 4 22 2008 0 634 523107 4817183 226 40
2:01:11 3/11/2012 3 11 2012 2 665 520611 4817175 232 40
14:00:11 2/11/2011 2 11 2011 14 657 521087 4817177 231 40
2:01:17 3/18/2013 3 18 2013 2 679 523063 4817183 226 40
18:00:55 3/21/2010 3 21 2010 18 638 521506 4817178 230 40
10:00:55 1/4/2014 1 4 2014 10 914 520062 4817174 233 40
8:00:46 4/8/2013 4 8 2013 8 671 521232 4817178 230 40
20:00:15 2/19/2014 2 19 2014 20 916 520614 4817176 232 40
16:00:53 1/5/2011 1 5 2011 16 654 521165 4817178 231 40
16:00:47 1/30/2011 1 30 2011 16 641 520705 4817176 232 40
18:01:12 12/8/2011 12 8 2011 18 655 519912 4817174 234 29
18:00:26 2/7/2012 2 7 2012 18 658 521013 4817177 231 40



4:00:43 2/18/2014 2 18 2014 4 679 520853 4817177 231 40
6:00:56 1/25/2012 1 25 2012 6 658 520704 4817177 232 40
6:00:28 4/14/2010 4 14 2010 6 642 524633 4817190 98 40
18:00:38 1/3/2014 1 3 2014 18 914 519919 4817175 234 29
2:00:40 4/16/2013 4 16 2013 2 658 523274 4817186 225 40
18:00:54 3/27/2008 3 27 2008 18 633 520501 4817177 232 40
18:00:54 3/27/2008 3 27 2008 18 636 520546 4817177 232 40
0:00:53 4/6/2012 4 6 2012 0 657 520270 4817176 233 40
0:00:54 12/31/2010 12 31 2010 0 641 523523 4817187 225 40
22:00:41 1/7/2013 1 7 2013 22 679 520922 4817178 231 40
8:00:42 2/24/2009 2 24 2009 8 637 524506 4817191 98 40
16:00:41 12/31/2009 12 31 2009 16 640 521136 4817180 231 40
6:00:41 12/8/2012 12 8 2012 6 670 524783 4817192 98 40
22:00:56 3/1/2010 3 1 2010 22 641 520836 4817179 231 40
18:00:53 3/20/2010 3 20 2010 18 655 521118 4817180 231 40
4:01:16 4/21/2012 4 21 2012 4 670 524030 4817190 127 40
18:00:55 12/2/2010 12 2 2010 18 801 520837 4817179 231 40
22:00:55 3/20/2010 3 20 2010 22 643 520846 4817180 231 40
0:00:54 4/14/2009 4 14 2009 0 641 523894 4817190 224 40
18:01:12 3/27/2013 3 27 2013 18 677 521488 4817182 230 40
18:00:49 4/2/2008 4 2 2008 18 631 522849 4817186 226 40
20:00:38 3/10/2012 3 10 2012 20 665 520774 4817180 232 40
0:00:54 2/17/2011 2 17 2011 0 650 521122 4817181 231 40
18:00:49 1/11/2013 1 11 2013 18 665 520622 4817179 232 40
22:00:54 4/13/2009 4 13 2009 22 641 523894 4817190 224 40
18:00:49 1/10/2009 1 10 2009 18 637 522824 4817187 226 40
18:00:52 3/26/2010 3 26 2010 18 801 524430 4817193 98 40
6:00:54 3/30/2010 3 30 2010 6 638 520258 4817179 233 40
2:00:53 4/2/2012 4 2 2012 2 680 523369 4817190 225 40
4:00:48 3/14/2011 3 14 2011 4 655 521119 4817183 231 40
20:01:09 3/10/2014 3 10 2014 20 679 520764 4817182 232 40
2:01:03 3/21/2010 3 21 2010 2 650 521829 4817185 229 40
0:00:48 3/26/2010 3 26 2010 0 644 524183 4817193 127 40
8:01:46 1/2/2010 1 2 2010 8 638 524418 4817194 98 40
18:00:53 2/6/2011 2 6 2011 18 641 520527 4817181 232 40
2:00:53 2/5/2010 2 5 2010 2 640 520873 4817182 231 40
18:00:48 3/20/2010 3 20 2010 18 639 521023 4817183 231 40
0:00:35 3/15/2009 3 15 2009 0 634 520823 4817182 231 40
4:01:18 2/9/2011 2 9 2011 4 647 520947 4817183 231 40
4:00:51 3/10/2014 3 10 2014 4 679 520849 4817183 231 40
8:00:53 12/2/2008 12 2 2008 8 633 521197 4817184 231 40
2:00:39 1/11/2014 1 11 2014 2 914 520886 4817183 231 40
2:00:53 2/25/2014 2 25 2014 2 917 521194 4817184 231 40
0:00:41 1/2/2010 1 2 2010 0 640 521119 4817184 231 40
0:00:53 3/28/2010 3 28 2010 0 641 523323 4817191 225 40
8:00:21 1/25/2012 1 25 2012 8 658 520696 4817183 232 40
20:00:55 2/12/2014 2 12 2014 20 917 520702 4817183 232 40
8:00:53 4/8/2011 4 8 2011 8 666 523080 4817191 226 40
6:00:52 3/10/2014 3 10 2014 6 679 520844 4817184 231 40
22:00:42 3/31/2013 3 31 2013 22 658 523138 4817191 226 40
6:00:50 3/26/2011 3 26 2011 6 664 521855 4817187 229 40
0:00:47 12/27/2010 12 27 2010 0 639 523953 4817194 224 40
14:00:23 2/9/2014 2 9 2014 14 679 520770 4817184 232 40
6:00:52 1/26/2014 1 26 2014 6 914 520048 4817182 233 40



18:00:55 4/10/2009 4 10 2009 18 643 523313 4817192 225 40
10:01:11 1/6/2014 1 6 2014 10 914 519924 4817181 234 29
18:00:24 1/7/2013 1 7 2013 18 679 520921 4817185 231 40
18:00:48 2/19/2011 2 19 2011 18 657 520558 4817184 232 40
4:01:12 1/18/2014 1 18 2014 4 914 520236 4817183 233 40
0:00:20 1/21/2014 1 21 2014 0 914 520316 4817183 233 40
22:00:50 3/28/2010 3 28 2010 22 801 523558 4817194 225 40
4:00:42 4/2/2012 4 2 2012 4 680 523304 4817193 225 40
18:00:54 4/3/2010 4 3 2010 18 655 522825 4817191 226 40
16:01:24 12/14/2013 12 14 2013 16 914 520898 4817185 231 40
22:01:22 3/27/2010 3 27 2010 22 641 523326 4817193 225 40
12:00:34 1/5/2011 1 5 2011 12 657 520898 4817186 231 40
18:00:47 4/10/2009 4 10 2009 18 646 523306 4817194 225 40
8:00:56 1/18/2014 1 18 2014 8 914 520259 4817184 233 40
2:00:42 1/30/2014 1 30 2014 2 914 520367 4817185 233 40
8:00:49 1/26/2014 1 26 2014 8 914 520045 4817184 233 40
8:01:18 1/12/2013 1 12 2013 8 665 520673 4817186 232 40
4:00:53 1/11/2014 1 11 2014 4 914 520851 4817187 231 40
18:00:47 4/1/2010 4 1 2010 18 652 524264 4817198 127 40
6:00:35 1/18/2014 1 18 2014 6 914 520233 4817185 233 40
4:00:53 2/5/2010 2 5 2010 4 640 520869 4817187 231 40
10:01:17 1/5/2011 1 5 2011 10 657 520898 4817187 231 40
16:00:56 12/29/2013 12 29 2013 16 914 519986 4817185 234 29
4:00:54 4/2/2010 4 2 2010 4 640 523367 4817196 225 40
12:01:23 2/11/2011 2 11 2011 12 657 521082 4817189 231 40
18:00:50 12/16/2009 12 16 2009 18 644 524385 4817200 127 40
14:01:35 2/9/2014 2 9 2014 14 671 521223 4817189 230 40
10:00:56 4/14/2009 4 14 2009 10 634 521847 4817191 229 40
2:01:07 2/25/2010 2 25 2010 2 643 522913 4817195 226 40
22:00:42 1/20/2014 1 20 2014 22 914 520318 4817187 233 40
8:00:47 4/8/2011 4 8 2011 8 659 523214 4817196 225 40
2:00:42 12/3/2010 12 3 2010 2 654 523241 4817197 225 40
8:00:46 1/12/2013 1 12 2013 8 680 520899 4817189 231 40
16:00:56 2/18/2014 2 18 2014 16 679 521202 4817190 231 40
4:00:34 4/6/2012 4 6 2012 4 657 520283 4817188 233 40
18:00:47 2/28/2010 2 28 2010 18 641 521199 4817191 231 40
22:00:54 4/11/2009 4 11 2009 22 640 523693 4817200 224 40
18:00:50 12/21/2009 12 21 2009 18 646 524239 4817202 127 40
0:00:56 3/28/2010 3 28 2010 0 643 523313 4817199 225 40
22:00:23 3/18/2010 3 18 2010 22 647 522081 4817195 228 40
16:00:54 2/7/2014 2 7 2014 16 671 520730 4817191 232 40
0:00:42 11/20/2011 11 20 2011 0 658 524702 4817205 98 40
0:01:07 4/12/2009 4 12 2009 0 640 523687 4817201 224 40
18:00:50 2/7/2014 2 7 2014 18 671 520731 4817192 232 40
10:00:50 1/11/2013 1 11 2013 10 663 523810 4817202 224 40
18:00:38 2/17/2012 2 17 2012 18 658 520900 4817192 231 40
18:00:54 1/2/2010 1 2 2010 18 639 523987 4817203 224 40
10:00:41 3/29/2014 3 29 2014 10 916 523558 4817202 225 40
4:00:53 12/31/2010 12 31 2010 4 641 523119 4817200 226 40
2:00:48 4/2/2010 4 2 2010 2 650 522599 4817198 227 40
4:01:12 3/26/2010 3 26 2010 4 643 523366 4817201 225 40
10:00:28 4/1/2012 4 1 2012 10 658 520838 4817193 231 40
18:00:48 1/14/2010 1 14 2010 18 638 521097 4817194 231 40
4:00:54 4/15/2009 4 15 2009 4 641 523894 4817204 224 40



2:00:48 3/29/2010 3 29 2010 2 641 523258 4817201 225 40
18:00:37 3/16/2013 3 16 2013 18 658 521860 4817197 229 40
6:00:54 3/26/2010 3 26 2010 6 643 523364 4817202 225 40
22:00:47 3/27/2010 3 27 2010 22 643 523316 4817202 225 40
6:00:29 2/10/2014 2 10 2014 6 671 521070 4817194 231 40
0:00:43 2/13/2014 2 13 2014 0 917 520686 4817193 232 40
10:00:54 4/10/2010 4 10 2010 10 646 521555 4817196 230 40
2:00:54 4/15/2009 4 15 2009 2 641 523896 4817204 224 40
0:00:54 1/11/2009 1 11 2009 0 634 522781 4817200 227 40
0:00:55 1/30/2014 1 30 2014 0 914 520367 4817193 233 40
18:00:47 2/28/2012 2 28 2012 18 658 520484 4817194 232 40
4:00:54 4/1/2010 4 1 2010 4 638 524482 4817207 98 40
16:00:55 4/19/2011 4 19 2011 16 662 521848 4817198 229 40
0:00:14 12/25/2012 12 25 2012 0 665 520910 4817196 231 40
8:00:47 1/11/2014 1 11 2014 8 914 520854 4817196 231 40
8:00:55 2/10/2014 2 10 2014 8 671 521071 4817196 231 40
18:00:32 1/19/2011 1 19 2011 18 657 520683 4817195 232 40
22:00:48 2/12/2014 2 12 2014 22 917 520687 4817196 232 40
18:00:55 2/8/2011 2 8 2011 18 654 520625 4817196 232 40
6:00:43 2/24/2009 2 24 2009 6 637 524481 4817208 98 40
22:00:54 12/30/2009 12 30 2009 22 647 521666 4817199 229 40
4:00:43 2/24/2009 2 24 2009 4 637 524479 4817208 98 40
6:00:41 1/11/2014 1 11 2014 6 914 520843 4817197 231 40
8:00:54 4/28/2014 4 28 2014 8 909 523519 4817205 225 40
2:00:24 4/21/2011 4 21 2011 2 665 522952 4817204 226 40
18:00:47 2/15/2009 2 15 2009 18 634 520712 4817197 232 40
22:01:12 12/16/2009 12 16 2009 22 639 524415 4817209 127 40
4:00:39 1/27/2012 1 27 2012 4 665 520630 4817197 232 40
18:00:56 2/4/2013 2 4 2013 18 657 521155 4817198 231 40
18:00:41 3/26/2011 3 26 2011 18 801 521052 4817198 231 40
6:00:58 4/1/2010 4 1 2010 6 638 524481 4817211 98 40
12:01:23 1/3/2014 1 3 2014 12 909 524273 4817211 127 40
2:01:01 4/14/2010 4 14 2010 2 640 524446 4817212 98 40
22:01:17 1/17/2013 1 17 2013 22 675 521435 4817201 230 40
10:00:50 3/29/2014 3 29 2014 10 908 523669 4817209 224 40
6:00:47 3/22/2013 3 22 2013 6 679 520913 4817200 231 40
14:00:56 12/31/2009 12 31 2009 14 640 521105 4817201 231 40
4:00:47 4/16/2009 4 16 2009 4 648 524496 4817212 98 40
8:00:30 4/10/2010 4 10 2010 8 652 521605 4817202 230 40
16:00:23 2/23/2013 2 23 2013 16 663 521207 4817201 231 40
16:00:42 3/22/2010 3 22 2010 16 639 521892 4817203 229 40
10:00:42 5/9/2011 5 9 2011 10 667 522021 4817204 228 40
18:00:48 1/11/2011 1 11 2011 18 801 520736 4817200 232 40
18:00:54 1/11/2011 1 11 2011 18 801 520704 4817200 232 40
4:00:42 1/2/2009 1 2 2009 4 632 523996 4817211 224 40
16:01:11 2/3/2014 2 3 2014 16 679 520098 4817198 233 40
0:00:53 1/26/2013 1 26 2013 0 680 520968 4817201 231 40
6:00:55 12/21/2013 12 21 2013 6 908 521028 4817202 231 40
10:00:50 4/10/2010 4 10 2010 10 652 521620 4817204 229 40
18:00:41 3/16/2014 3 16 2014 18 914 521527 4817204 230 40
18:00:47 1/19/2013 1 19 2013 18 658 520620 4817201 232 40
18:00:47 2/22/2009 2 22 2009 18 633 520497 4817201 232 40
2:00:42 2/25/2010 2 25 2010 2 638 522979 4817209 226 40
2:00:30 4/25/2014 4 25 2014 2 908 522786 4817208 227 40



6:00:42 4/3/2010 4 3 2010 6 653 523257 4817210 225 40
2:00:41 4/27/2011 4 27 2011 2 667 523769 4817212 224 40
18:25:23 1/29/2014 1 29 2014 18 657 520290 4817200 233 40
22:00:54 4/2/2010 4 2 2010 22 646 523560 4817211 225 40
6:00:53 3/31/2012 3 31 2012 6 663 523772 4817212 224 40
0:00:42 4/27/2011 4 27 2011 0 667 523770 4817212 224 40
6:00:33 4/7/2011 4 7 2011 6 662 523838 4817212 224 40
4:00:53 1/26/2013 1 26 2013 4 680 520968 4817203 231 40
6:00:54 4/16/2009 4 16 2009 6 648 524496 4817215 98 40
2:00:30 1/26/2013 1 26 2013 2 680 520967 4817203 231 40
2:00:53 4/1/2012 4 1 2012 2 658 520418 4817202 232 40
22:00:32 12/30/2010 12 30 2010 22 639 523619 4817213 224 40
0:00:56 3/27/2011 3 27 2011 0 655 522590 4817209 227 40
4:00:47 2/4/2011 2 4 2011 4 647 520877 4817204 231 40
2:00:50 1/3/2013 1 3 2013 2 657 519800 4817201 234 29
4:00:50 4/27/2011 4 27 2011 4 667 523768 4817214 224 40
4:01:22 12/3/2010 12 3 2010 4 654 522991 4817211 226 40
16:00:42 12/20/2010 12 20 2010 16 647 521102 4817205 231 40
18:00:32 4/24/2008 4 24 2008 18 633 522367 4817209 228 40
18:00:33 3/25/2011 3 25 2011 18 661 520840 4817204 231 40
0:00:48 4/3/2010 4 3 2010 0 646 523562 4817214 225 40
18:00:41 3/7/2012 3 7 2012 18 658 521873 4817208 229 40
14:00:55 1/29/2014 1 29 2014 14 907 520715 4817205 232 40
4:00:54 4/2/2010 4 2 2010 4 652 524227 4817216 127 40
6:00:53 12/21/2009 12 21 2009 6 643 524188 4817216 127 40
18:00:32 4/14/2009 4 14 2009 18 648 524584 4817218 98 40
2:01:49 2/7/2014 2 7 2014 2 914 521002 4817206 231 40
4:00:54 2/4/2011 2 4 2011 4 641 520904 4817206 231 40
22:00:54 4/25/2011 4 25 2011 22 667 524111 4817217 127 40
4:01:11 1/23/2010 1 23 2010 4 643 523218 4817214 225 40
18:00:47 12/4/2012 12 4 2012 18 677 524356 4817218 127 40
22:00:50 3/29/2010 3 29 2010 22 801 523997 4817217 224 40
20:00:48 1/21/2013 1 21 2013 20 665 523115 4817214 226 40
14:01:15 2/7/2011 2 7 2011 14 647 521054 4817207 231 40
18:01:12 2/17/2012 2 17 2012 18 641 520759 4817207 232 40
6:00:41 4/20/2011 4 20 2011 6 665 522137 4817212 228 40
18:00:55 4/15/2008 4 15 2008 18 632 523847 4817218 224 40
8:00:54 1/23/2010 1 23 2010 8 643 523216 4817216 225 40
18:01:03 4/10/2009 4 10 2009 18 648 523907 4817219 224 40
18:00:39 1/18/2010 1 18 2010 18 647 519784 4817205 234 29
18:00:48 3/25/2010 3 25 2010 18 644 524193 4817220 127 40
6:00:54 2/3/2014 2 3 2014 6 908 520391 4817207 233 40
6:00:54 1/23/2010 1 23 2010 6 643 523216 4817217 225 40
6:00:36 1/26/2013 1 26 2013 6 680 520959 4817209 231 40
18:00:48 1/24/2009 1 24 2009 18 632 520463 4817208 232 40
12:00:24 4/13/2013 4 13 2013 12 658 521340 4817211 230 40
18:03:02 2/1/2010 2 1 2010 18 641 521534 4817212 230 40
2:00:42 4/29/2009 4 29 2009 2 646 522164 4817214 228 40
6:00:48 3/29/2010 3 29 2010 6 643 524724 4817223 98 40
18:00:53 2/15/2014 2 15 2014 18 679 520796 4817210 232 40
9:00:48 4/10/2010 4 10 2010 9 801 521545 4817212 230 40
6:00:55 4/6/2012 4 6 2012 6 657 520253 4817208 233 40
0:00:48 3/29/2009 3 29 2009 0 633 520868 4817210 231 40
16:00:53 2/7/2014 2 7 2014 16 679 520713 4817210 232 40



2:00:53 12/31/2009 12 31 2009 2 647 521857 4817214 229 40
22:00:26 3/26/2010 3 26 2010 22 656 523217 4817218 225 40
18:01:55 2/4/2012 2 4 2012 18 641 520627 4817210 232 40
6:00:53 1/2/2009 1 2 2009 6 632 523986 4817221 224 40
2:00:31 4/20/2008 4 20 2008 2 634 523793 4817220 224 40
6:01:10 3/17/2014 3 17 2014 6 916 524359 4817223 127 40
22:00:24 3/25/2010 3 25 2010 22 644 524191 4817222 127 40
18:00:53 3/26/2010 3 26 2010 18 643 524153 4817222 127 40
6:00:53 4/2/2010 4 2 2010 6 640 523387 4817220 225 40
4:00:48 4/7/2011 4 7 2011 4 662 523826 4817222 224 40
4:00:42 1/8/2009 1 8 2009 4 633 523773 4817221 224 40
22:00:53 2/16/2011 2 16 2011 22 657 521126 4817213 231 40
18:00:56 4/3/2010 4 3 2010 18 640 524706 4817225 98 40
0:00:54 4/7/2011 4 7 2011 0 654 523842 4817222 224 40
4:01:53 2/3/2014 2 3 2014 4 908 520390 4817211 233 40
4:00:54 4/7/2011 4 7 2011 4 654 523840 4817222 224 40
6:01:18 4/14/2010 4 14 2010 6 640 522924 4817219 226 40
2:00:53 4/7/2011 4 7 2011 2 654 523840 4817222 224 40
0:00:42 2/17/2011 2 17 2011 0 657 521129 4817213 231 40
4:00:56 4/21/2012 4 21 2012 4 666 523895 4817223 224 40
0:00:23 2/26/2012 2 26 2012 0 658 520717 4817212 232 40
6:00:47 3/27/2011 3 27 2011 6 655 522395 4817218 228 40
22:00:54 4/6/2011 4 6 2011 22 659 524402 4817225 127 40
20:00:56 2/12/2014 2 12 2014 20 916 520804 4817213 232 40
20:00:17 3/29/2012 3 29 2012 20 666 524387 4817225 127 40
12:00:53 3/26/2010 3 26 2010 12 641 523830 4817223 224 40
0:00:56 3/29/2010 3 29 2010 0 654 522986 4817221 226 40
22:00:43 2/25/2012 2 25 2012 22 658 520718 4817213 232 40
12:00:54 12/9/2011 12 9 2011 12 655 520106 4817212 233 40
0:00:48 4/7/2011 4 7 2011 0 662 523778 4817224 224 40
2:01:33 4/14/2010 4 14 2010 2 644 523224 4817222 225 40
18:00:23 1/19/2011 1 19 2011 18 646 521041 4817215 231 40
16:00:47 1/3/2014 1 3 2014 16 917 521225 4817215 230 40
22:00:30 3/28/2009 3 28 2009 22 633 520870 4817215 231 40
0:00:54 3/29/2010 3 29 2010 0 639 523030 4817222 226 40
4:00:47 3/31/2012 3 31 2012 4 680 523796 4817224 224 40
22:00:29 1/30/2014 1 30 2014 22 671 520666 4817214 232 40
18:00:27 4/2/2011 4 2 2011 18 665 523943 4817225 224 40
8:00:54 2/12/2014 2 12 2014 8 679 520874 4817215 231 40
2:00:53 1/8/2009 1 8 2009 2 633 523774 4817225 224 40
2:00:44 5/6/2011 5 6 2011 2 666 524243 4817226 127 40
2:00:48 4/7/2011 4 7 2011 2 662 523779 4817225 224 40
20:00:53 1/30/2014 1 30 2014 20 671 520652 4817215 232 40
22:00:56 3/10/2014 3 10 2014 22 679 520793 4817216 232 40
10:00:54 4/2/2012 4 2 2012 10 658 521693 4817219 229 40
6:01:49 12/30/2013 12 30 2013 6 908 521404 4817218 230 40
4:00:55 4/7/2011 4 7 2011 4 663 523901 4817227 224 40
18:00:17 1/18/2009 1 18 2009 18 635 520464 4817215 232 40
18:01:09 12/14/2013 12 14 2013 18 914 520926 4817217 231 40
2:00:55 1/21/2014 1 21 2014 2 914 520312 4817215 233 40
4:00:49 3/29/2010 3 29 2010 4 643 524722 4817230 98 40
18:01:53 4/1/2010 4 1 2010 18 646 523695 4817226 224 40
22:00:52 2/9/2013 2 9 2013 22 677 520901 4817217 231 40
22:00:23 2/12/2014 2 12 2014 22 916 520800 4817217 232 40



4:00:54 3/30/2010 3 30 2010 4 638 520263 4817216 233 40
18:00:54 12/8/2012 12 8 2012 18 675 524684 4817231 98 40
6:00:56 1/21/2014 1 21 2014 6 914 520320 4817216 233 40
20:00:50 11/19/2013 11 19 2013 20 907 524094 4817229 127 40
12:00:54 1/26/2014 1 26 2014 12 914 520084 4817216 233 40
8:00:48 1/21/2014 1 21 2014 8 914 520330 4817217 233 40
8:00:28 11/22/2011 11 22 2011 8 665 520985 4817219 231 40
20:00:53 3/6/2012 3 6 2012 20 666 520743 4817218 232 40
18:00:41 4/13/2009 4 13 2009 18 648 524234 4817231 127 40
10:00:41 1/26/2014 1 26 2014 10 914 520069 4817217 233 40
0:00:47 3/17/2009 3 17 2009 0 643 520860 4817219 231 40
4:01:22 3/29/2009 3 29 2009 4 646 520805 4817219 232 40
0:01:12 12/4/2008 12 4 2008 0 632 523798 4817229 224 40
18:00:14 1/7/2009 1 7 2009 18 633 524165 4817231 127 40
22:00:47 12/10/2013 12 10 2013 22 907 524819 4817233 98 40
2:01:04 3/30/2010 3 30 2010 2 638 520260 4817218 233 40
2:00:54 3/24/2014 3 24 2014 2 917 522183 4817224 228 40
16:02:56 1/3/2014 1 3 2014 16 671 521016 4817220 231 40
16:00:54 1/29/2014 1 29 2014 16 909 520960 4817220 231 40
18:00:47 1/30/2011 1 30 2011 18 647 520729 4817220 232 40
0:00:54 1/31/2014 1 31 2014 0 671 520653 4817220 232 40
14:00:41 1/18/2010 1 18 2010 14 647 519976 4817218 234 29
18:00:54 2/15/2009 2 15 2009 18 634 520710 4817220 232 40
16:00:53 3/21/2010 3 21 2010 16 639 521500 4817223 230 40
22:02:23 4/9/2014 4 9 2014 22 679 522112 4817225 228 40
2:01:23 2/18/2014 2 18 2014 2 916 520868 4817221 231 40
0:00:53 4/1/2010 4 1 2010 0 641 524790 4817235 98 40
18:00:47 3/25/2011 3 25 2011 18 658 520979 4817222 231 40
6:00:54 4/7/2011 4 7 2011 6 661 523886 4817231 224 40
12:00:52 1/3/2014 1 3 2014 12 911 524317 4817233 127 40
0:00:21 1/13/2013 1 13 2013 0 680 520605 4817221 232 40
8:00:42 12/17/2012 12 17 2012 8 670 524169 4817233 127 40
2:00:54 1/18/2014 1 18 2014 2 914 520224 4817220 233 40
18:00:26 3/13/2012 3 13 2012 18 658 521889 4817226 229 40
4:00:47 4/7/2011 4 7 2011 4 661 523885 4817233 224 40
0:01:56 4/2/2010 4 2 2010 0 644 523795 4817232 224 40
18:00:44 3/31/2011 3 31 2011 18 654 522514 4817228 227 40
2:00:54 2/25/2010 2 25 2010 2 646 522933 4817229 226 40
2:00:20 2/3/2014 2 3 2014 2 908 520388 4817221 233 40
14:00:41 11/30/2009 11 30 2009 14 638 521067 4817223 231 40
10:00:53 4/19/2011 4 19 2011 10 662 521678 4817225 229 40
18:00:47 1/8/2011 1 8 2011 18 641 520804 4817223 232 40
16:00:53 12/28/2010 12 28 2010 16 647 521353 4817225 230 40
2:00:44 4/1/2010 4 1 2010 2 638 524431 4817235 98 40
0:01:11 3/31/2013 3 31 2013 0 679 523459 4817232 225 40
18:00:53 3/6/2012 3 6 2012 18 666 520736 4817223 232 40
12:00:47 1/8/2013 1 8 2013 12 671 521058 4817224 231 40
2:00:54 3/29/2009 3 29 2009 2 646 520805 4817224 232 40
18:00:33 12/16/2012 12 16 2012 18 680 524254 4817235 127 40
6:00:15 12/2/2008 12 2 2008 6 633 521176 4817225 231 40
2:00:38 1/31/2014 1 31 2014 2 671 520655 4817224 232 40
16:00:48 2/4/2011 2 4 2011 16 641 521180 4817225 231 40
4:00:48 3/26/2010 3 26 2010 4 801 523769 4817234 224 40
2:00:48 2/26/2012 2 26 2012 2 658 520723 4817224 232 40



22:00:47 3/16/2009 3 16 2009 22 643 520862 4817225 231 40
18:00:54 2/16/2011 2 16 2011 18 657 521127 4817226 231 40
18:00:39 4/9/2009 4 9 2009 18 633 522350 4817230 228 40
18:00:53 1/22/2014 1 22 2014 18 658 520207 4817223 233 40
4:00:54 1/21/2014 1 21 2014 4 914 520318 4817224 233 40
0:00:50 2/15/2011 2 15 2011 0 657 521046 4817226 231 40
6:00:41 3/26/2010 3 26 2010 6 801 523767 4817235 224 40
2:00:54 1/18/2011 1 18 2011 2 639 521914 4817229 229 40
18:01:23 1/23/2010 1 23 2010 18 640 521503 4817228 230 40
4:00:44 4/18/2011 4 18 2011 4 659 523714 4817235 224 40
10:03:55 1/8/2013 1 8 2013 10 671 521035 4817227 231 40
16:00:53 2/3/2011 2 3 2011 16 650 521079 4817227 231 40
18:00:36 1/14/2011 1 14 2011 18 646 520781 4817226 232       40
16:00:42        3/14/2011       3       14      2011    16      801     521812  4817229 229     40
0:00:44 4/18/2011       4       18      2011    0       659     523719  4817236 224     40
6:00:46 4/7/2011        4       7       2011    6       663     523900  4817237 224     40
14:00:47        1/17/2012       1       17      2012    14      663     524046  4817238 127     40
2:01:11 2/25/2010       2       25      2010    2       639     523051  4817234 226     40
2:00:54 3/17/2009       3       17      2009    2       643     520857  4817227 231     40
4:00:52 3/4/2014        3       4       2014    4       679     520859  4817228 231     40
16:01:21        1/9/2013        1       9       2013    16      675     523823  4817237 224     40
18:01:11        3/1/2010        3       1       2010    18      641     520846  4817228 231     40
18:00:53        4/1/2012        4       1       2012    18      674     522126  4817232 228     40
0:00:49 2/11/2012       2       11      2012    0       658     521998  4817232 229     40
0:00:48 4/19/2008       4       19      2008    0       631     523321  4817236 225     40
8:00:55 12/30/2010      12      30      2010    8       641     522609  4817234 227     40
20:00:42        2/11/2014       2       11      2014    20      909     521119  4817229 231     40
2:01:20 3/31/2013       3       31      2013    2       677     523085  4817236 226     40
22:00:17        4/17/2011       4       17      2011    22      659     523710  4817238 224     40
18:00:54        3/18/2013       3       18      2013    18      663     522605  4817234 227     40
22:00:47        2/10/2012       2       10      2012    22      658     522032  4817232 228     40
4:00:36 12/14/2010      12      14      2010    4       647     521104  4817230 231     40
2:00:42 4/22/2008       4       22      2008    2       633     523073  4817236 226     40
14:00:37        2/3/2011        2       3       2011    14      650     521079  4817230 231     40
18:00:44        12/28/2013      12      28      2013    18      914     520029  4817227 233     40
10:00:41        2/3/2014        2       3       2014    10      679     520132  4817227 233     40
2:00:36 4/19/2008       4       19      2008    2       637     523906  4817239 224     40
18:00:53        1/19/2010       1       19      2010    18      646     521206  4817231 231     40
0:00:54 4/4/2013        4       4       2013    0       658     523800  4817240 224     40
18:01:47        1/29/2014       1       29      2014    18      914     520364  4817229 233     40
22:00:45        2/17/2014       2       17      2014    22      914     520808  4817230 232     40
2:00:56 4/6/2011        4       6       2011    2       663     523005  4817238 226     40
8:00:41 1/2/2010        1       2       2010    8       633     523311  4817239 225     40
18:00:57        3/16/2009       3       16      2009    18      643     520858  4817231 231     40
18:00:42        2/14/2009       2       14      2009    18      633     520921  4817231 231     40
18:00:54        12/26/2010      12      26      2010    18      639     524029  4817242 127     40
4:01:56 4/2/2010        4       2       2010    4       641     523558  4817240 225     40
4:00:53 4/29/2010       4       29      2010    4       644     523120  4817239 226     40
12:00:48        1/17/2012       1       17      2012    12      663     524045  4817242 127     40
2:00:54 12/14/2010      12      14      2010    2       647     521093  4817233 231     40
10:00:54        1/17/2012       1       17      2012    10      663     524048  4817243 127     40
22:00:26        4/3/2013        4       3       2013    22      658     523812  4817242 224     40
4:00:51 12/19/2010      12      19      2010    4       647     521091  4817233 231     40
8:00:42 4/19/2011       4       19      2011    8       662     521672  4817235 229     40



6:00:47 4/22/2008       4       22      2008    6       633     523175  4817240 226     40
18:00:43        2/17/2009       2       17      2009    18      634     521028  4817233 231     40
8:00:48 4/8/2011        4       8       2011    8       650     523362  4817241 225     40
18:02:24        1/2/2010        1       2       2010    18      641     524299  4817244 127     40
14:00:23        2/10/2011       2       10      2011    14      654     521102  4817234 231     40
0:00:30 4/6/2011        4       6       2011    0       663     522981  4817240 226     40
0:00:55 11/19/2010      11      19      2010    0       650     523908  4817243 224     40
18:00:41        1/6/2011        1       6       2011    18      650     521061  4817234 231     40
6:00:47 2/11/2014       2       11      2014    6       917     521166  4817234 231     40
18:00:41        4/1/2008        4       1       2008    18      634     520723  4817233 232     40
16:00:54        1/29/2014       1       29      2014    16      679     520702  4817233 232     40
0:00:36 1/15/2012       1       15      2012    0       665     523523  4817243 225     40
22:00:48        12/23/2013      12      23      2013    22      908     521033  4817235 231     40
18:00:56        1/29/2011       1       29      2011    18      657     520618  4817234 232     40
2:00:41 4/18/2011       4       18      2011    2       659     523714  4817244 224     40
2:00:56 12/23/2013      12      23      2013    2       908     520866  4817235 231     40
20:00:24        2/25/2012       2       25      2012    20      658     520678  4817234 232     40
8:00:29 2/16/2014       2       16      2014    8       907     523907  4817245 224     40
20:00:53        2/17/2014       2       17      2014    20      914     520808  4817235 232     40
16:00:23        1/30/2011       1       30      2011    16      655     520614  4817234 232     40
22:00:53        2/24/2014       2       24      2014    22      917     521212  4817236 230     40
2:00:54 4/18/2011       4       18      2011    2       650     524793  4817248 98      40
22:00:24        3/16/2011       3       16      2011    22      801     521092  4817236 231     40
22:01:54        3/17/2009       3       17      2009    22      640     521076  4817236 231     40
20:00:55        11/25/2011      11      25      2011    20      665     524811  4817249 98      40
6:00:44 4/7/2011        4       7       2011    6       654     523837  4817245 224     40
22:00:19        2/15/2009       2       15      2009    22      634     520694  4817235 232     40
22:00:54        4/1/2010        4       1       2010    22      644     523793  4817245 224     40
22:00:53        12/26/2010      12      26      2010    22      639     524028  4817246 127     40
16:00:48        2/11/2014       2       11      2014    16      916     521166  4817237 231     40
12:00:41        2/11/2011       2       11      2011    12      654     521018  4817236 231     40
6:00:54 2/4/2011        2       4       2011    6       647     520891  4817236 231     40
22:00:32        2/3/2014        2       3       2014    22      671     520482  4817235 232     40
8:00:53 1/9/2013        1       9       2013    8       663     523991  4817246 224     40
4:00:54 1/30/2014       1       30      2014    4       914     520390  4817235 233     40
16:00:43        1/5/2010        1       5       2010    16      640     521546  4817239 230     40
18:00:48        2/18/2011       2       18      2011    18      650     520979  4817237 231     40
18:00:20        1/2/2009        1       2       2009    18      632     524090  4817248 127     40
22:01:41        1/8/2011        1       8       2011    22      641     520805  4817237 232     40
18:00:55        1/25/2009       1       25      2009    18      632     520688  4817237 232     40
6:00:49 12/23/2013      12      23      2013    6       907     520920  4817238 231     40
18:00:48        3/25/2010       3       25      2010    18      656     524263  4817249 127     40
6:00:44 4/22/2011       4       22      2011    6       663     521246  4817239 230     40
22:00:53        1/7/2009        1       7       2009    22      633     524143  4817249 127     40
4:00:41 4/22/2008       4       22      2008    4       633     523174  4817246 226     40
18:00:47        3/27/2008       3       27      2008    18      634     520734  4817238 232     40
18:00:47        4/6/2010        4       6       2010    18      639     522673  4817244 227     40
2:01:22 3/31/2012       3       31      2012    2       676     523171  4817246 226     40
8:00:11 1/2/2009        1       2       2009    8       632     523984  4817249 224     40
14:00:34        1/29/2014       1       29      2014    14      679     520701  4817238 232     40
8:00:48 1/10/2009       1       10      2009    8       632     521218  4817240 230     40
16:00:53        1/29/2014       1       29      2014    16      671     520704  4817238 232     40
0:01:52 4/2/2010        4       2       2010    0       641     523767  4817248 224     40
6:00:50 1/1/2010        1       1       2010    6       643     523445  4817248 225     40



0:00:41 11/30/2013      11      30      2013    0       914     520015  4817237 233     40
20:00:56        2/3/2014        2       3       2014    20      671     520481  4817238 232     40
18:00:53        4/15/2009       4       15      2009    18      635     521517  4817242 230     40
0:00:31 2/25/2014 2 25 2014 0 917 521210 4817241 230 40
4:00:51 3/10/2014 3 10 2014 4 917 524059 4817250 127 40
6:00:47 4/18/2011 4 18 2011 6 659 523725 4817249 224 40
16:00:50 1/25/2012 1 25 2012 16 665 521002 4817240 231 40
16:00:41 12/2/2010 12 2 2010 16 653 520808 4817240 232 40
18:00:54 12/14/2012 12 14 2012 18 677 524162 4817251 127 40
18:01:11 2/4/2014 2 4 2014 18 679 521106 4817241 231 40
2:00:41 2/25/2010 2 25 2010 2 647 523065 4817247 226 40
18:00:50 4/1/2010 4 1 2010 18 644 523795 4817250 224 40
10:00:49 2/11/2011 2 11 2011 10 654 521017 4817241 231 40
2:00:54 2/18/2014 2 18 2014 2 914 520812 4817240 231 40
18:00:54 1/13/2011 1 13 2011 18 646 521156 4817241 231 40
8:00:53 2/9/2014 2 9 2014 8 671 520971 4817241 231 40
2:01:19 3/27/2010 3 27 2010 2 641 524750 4817254 98 40
6:00:24 2/9/2014 2 9 2014 6 671 520975 4817241 231 40
18:00:47 12/20/2010 12 20 2010 18 647 521154 4817242 231 40
4:00:42 4/8/2010 4 8 2010 4 655 523084 4817248 226 40
14:00:53 2/7/2011 2 7 2011 14 646 521053 4817242 231 40
4:00:53 4/6/2013 4 6 2013 4 663 523971 4817252 224 40
6:01:19 12/19/2010 12 19 2010 6 647 521092 4817242 231 40
18:00:49 1/7/2009 1 7 2009 18 633 524142 4817253 127 40
18:00:54 2/22/2009 2 22 2009 18 633 520569 4817241 232 40
0:00:41 2/15/2009 2 15 2009 0 633 520919 4817242 231 40
18:00:20 2/11/2012 2 11 2012 18 658 520585 4817241 232 40
0:00:49 12/29/2010 12 29 2010 0 650 523152 4817250 226 40
0:00:21 3/28/2008 3 28 2008 0 634 520735 4817242 232 40
18:00:53 12/27/2010 12 27 2010 18 647 521258 4817244 230 40
0:00:50 3/4/2010 3 4 2010 0 633 520990 4817243 231 40
6:00:53 3/4/2014 3 4 2014 6 679 520855 4817243 231 40
18:00:47 1/13/2010 1 13 2010 18 647 519817 4817240 234 29
8:00:56 1/2/2010 1 2 2010 8 641 523468 4817251 225 40
2:00:47 4/8/2011 4 8 2011 2 662 523367 4817251 225 40
18:00:54 1/2/2010 1 2 2010 18 639 523932 4817253 224 40
0:00:49 2/4/2014 2 4 2014 0 671 520478 4817242 232 40
2:00:53 3/27/2011 3 27 2011 2 655 522584 4817249 227 40
6:00:44 1/2/2010 1 2 2010 6 638 524276 4817255 127 40
22:00:54 3/27/2008 3 27 2008 22 634 520731 4817243 232 40
0:00:54 2/18/2014 2 18 2014 0 914 520807 4817243 232 40
2:00:54 11/18/2010 11 18 2010 2 651 524232 4817255 127 40
18:00:43 1/13/2011 1 13 2011 18 646 521155 4817244 231 40
2:00:50 12/15/2012 12 15 2012 2 677 524003 4817254 224 40
16:00:53 1/1/2009 1 1 2009 16 634 524147 4817255 127 40
18:00:42 12/11/2011 12 11 2011 18 667 524810 4817257 98 40
2:01:13 4/8/2010 4 8 2010 2 655 523074 4817251 226 40
18:00:54 1/9/2011 1 9 2011 18 650 520618 4817243 232 40
2:00:44 1/21/2014 1 21 2014 2 658 520333 4817242 233 40
22:00:53 1/13/2011 1 13 2011 22 646 521157 4817245 231 40
2:00:52 3/17/2014 3 17 2014 2 916 524466 4817256 98 40
14:00:27 2/3/2011 2 3 2011 14 646 520828 4817244 231 40
20:00:55 11/26/2013 11 26 2013 20 914 520044 4817242 233 40
6:00:47 1/10/2009 1 10 2009 6 632 521217 4817246 230 40



18:00:54 3/6/2012 3 6 2012 18 663 521012 4817245 231 40
10:00:39 4/10/2010 4 10 2010 10 647 521683 4817247 229 40
18:00:53 4/13/2009 4 13 2009 18 634 521512 4817247 230 40
22:00:42 3/16/2011 3 16 2011 22 658 521067 4817245 231 40
8:00:56 4/10/2010 4 10 2010 8 647 521676 4817247 229 40
6:00:54 4/24/2014 4 24 2014 6 909 523786 4817255 224 40
4:00:11 1/11/2013 1 11 2013 4 663 523689 4817255 224 40
0:00:35 3/16/2009 3 16 2009 0 642 520650 4817245 232 40
16:00:22 2/1/2011 2 1 2011 16 647 522151 4817250 228 40
8:00:53 1/2/2010 1 2 2010 8 640 521306 4817247 230 40
22:00:55 1/9/2014 1 9 2014 22 914 520033 4817244 233 40
10:00:53 1/9/2013 1 9 2013 10 675 523840 4817256 224 40
22:00:50 1/25/2013 1 25 2013 22 680 521020 4817247 231 40
8:02:24 4/19/2014 4 19 2014 8 916 521610 4817249 229 40
2:01:18 4/16/2009 4 16 2009 2 648 524499 4817259 98 40
18:00:22 1/5/2010 1 5 2010 18 647 521713 4817250 229 40
4:00:32 2/9/2014 2 9 2014 4 916 521045 4817248 231 40
2:00:48 3/18/2009 3 18 2009 2 640 521113 4817248 231 40
22:00:53 1/12/2013 1 12 2013 22 677 520647 4817247 232 40
16:00:53 2/11/2014 2 11 2014 16 917 521100 4817248 231 40
22:00:50 4/27/2014 4 27 2014 22 909 523168 4817255 226 40
16:00:41 1/29/2014 1 29 2014 16 914 520319 4817246 233 40
22:00:56 3/15/2009 3 15 2009 22 642 520641 4817247 232 40
8:01:47 3/10/2014 3 10 2014 8 917 523879 4817258 224 40
18:00:51 1/16/2011 1 16 2011 18 654 520890 4817248 231 40
18:00:54 1/30/2014 1 30 2014 18 671 520673 4817248 232 40
0:00:55 2/13/2014 2 13 2014 0 916 520831 4817248 231 40
18:00:39 1/8/2011 1 8 2011 18 657 520744 4817248 232 40
18:00:53 1/13/2011 1 13 2011 18 638 521159 4817249 231 40
18:01:09 3/21/2010 3 21 2010 18 647 521924 4817252 229 40
20:00:44 3/30/2013 3 30 2013 20 658 522565 4817254 227 40
18:00:42 1/11/2013 1 11 2013 18 658 520627 4817248 232 40
2:00:54 4/1/2013 4 1 2013 2 679 522954 4817255 226 40
16:00:42 3/21/2010 3 21 2010 16 656 521719 4817252 229 40
18:00:44 3/3/2010 3 3 2010 18 633 521023 4817249 231 40
0:00:25 3/17/2011 3 17 2011 0 801 521096 4817250 231 40
12:00:48 2/3/2014 2 3 2014 12 679 520169 4817247 233 40
14:00:47 11/17/2010 11 17 2010 14 650 521329 4817251 230 40
22:00:31 3/3/2010 3 3 2010 22 633 520985 4817250 231 40
14:01:06 2/3/2014 2 3 2014 14 679 520162 4817247 233 40
18:00:50 4/4/2008 4 4 2008 18 636 522744 4817255 227 40
14:00:48 2/6/2014 2 6 2014 14 671 520740 4817249 232 40
4:00:46 2/9/2014 2 9 2014 4 914 521034 4817250 231 40
20:00:44 2/10/2012 2 10 2012 20 658 522016 4817253 228 40
6:00:50 3/10/2010 3 10 2010 6 641 521077 4817250 231 40
14:02:10 1/4/2011 1 4 2011 14 653 520795 4817249 232 40
6:00:53 4/29/2011 4 29 2011 6 666 523563 4817259 225 40
12:00:39 1/19/2011 1 19 2011 12 655 521131 4817251 231 40
4:00:53 4/18/2011 4 18 2011 4 654 524404 4817262 127 40
16:00:41 1/4/2011 1 4 2011 16 653 520796 4817250 232 40
4:01:23 4/3/2010 4 3 2010 4 640 524169 4817261 127 40
22:00:53 3/2/2013 3 2 2013 22 677 520885 4817250 231 40
0:00:54 12/31/2009 12 31 2009 0 647 521660 4817253 229 40
0:00:53 3/21/2010 3 21 2010 0 657 520817 4817250 231 40



22:00:56 3/20/2010 3 20 2010 22 657 520818 4817250 231 40
22:00:54 1/13/2011 1 13 2011 22 638 521159 4817252 231 40
16:00:55 1/25/2014 1 25 2014 16 914 520141 4817248 233 40
6:00:56 4/8/2010 4 8 2010 6 655 523061 4817258 226 40
0:00:53 3/27/2010 3 27 2010 0 650 524772 4817264 98 40
4:00:41 12/17/2009 12 17 2009 4 639 523978 4817261 224 40
14:00:20 1/24/2011 1 24 2011 14 647 521189 4817252 231 40
22:00:42 12/31/2013 12 31 2013 22 911 524374 4817263 127 40
4:00:54 2/11/2012 2 11 2012 4 658 522070 4817255 228 40
22:00:47 3/30/2013 3 30 2013 22 679 523456 4817260 225 40
20:01:11 3/3/2013 3 3 2013 20 679 520747 4817251 232 40
18:00:54 4/13/2009 4 13 2009 18 641 524325 4817263 127 40
8:00:53 1/29/2014 1 29 2014 8 671 520634 4817251 232 40
16:00:55 2/5/2014 2 5 2014 16 917 520837 4817252 231 40
2:00:23 3/25/2008 3 25 2008 2 631 523614 4817261 225 40
16:00:52 2/7/2014 2 7 2014 16 914 520714 4817252 232 40
10:01:23 1/30/2012 1 30 2012 10 641 520675 4817252 232 40
16:00:54 2/6/2014 2 6 2014 16 671 520740 4817252 232 40
18:00:41 3/11/2011 3 11 2011 18 655 520892 4817252 231 40
6:00:26 4/27/2014 4 27 2014 6 917 523642 4817262 224 40
2:00:36 3/27/2010 3 27 2010 2 650 524770 4817266 98 40
14:00:53 1/3/2011 1 3 2011 14 655 520617 4817252 232 40
16:00:54 2/23/2014 2 23 2014 16 917 520609 4817252 232 40
2:00:54 2/20/2014 2 20 2014 2 914 520908 4817253 231 40
4:00:54 12/29/2012 12 29 2012 4 674 521162 4817254 231 40
16:01:12 4/5/2014 4 5 2014 16 914 521672 4817255 229 40
18:01:00 1/8/2013 1 8 2013 18 671 520618 4817252 232 40
2:00:43 4/19/2011 4 19 2011 2 668 524715 4817266 98 40
18:00:54 3/20/2010 3 20 2010 18 801 521302 4817254 230 40
18:00:42 4/6/2014 4 6 2014 18 914 521491 4817255 230 40
18:01:21 12/30/2012 12 30 2012 18 657 519913 4817250 234 29
4:00:49 1/6/2010 1 6 2010 4 641 521084 4817254 231 40
4:00:47 12/31/2013 12 31 2013 4 679 521042 4817254 231 40
20:00:54 4/9/2014 4 9 2014 20 914 522018 4817257 228 40
18:00:46 3/16/2011 3 16 2011 18 801 521092 4817254 231 40
16:00:54 1/16/2012 1 16 2012 16 663 524029 4817264 127 40
4:00:53 1/9/2011 1 9 2011 4 641 520798 4817253 232 40
6:01:11 12/29/2012 12 29 2012 6 674 521159 4817254 231 40
2:00:48 2/5/2013 2 5 2013 2 677 520623 4817253 232 40
16:00:32 12/29/2010 12 29 2010 16 647 521238 4817255 230 40
2:00:54 4/5/2014 4 5 2014 2 916 524257 4817265 127 40
16:00:46 2/18/2011 2 18 2011 16 655 520643 4817253 232 40
18:00:48 4/15/2008 4 15 2008 18 631 523392 4817262 225 40
18:00:42 1/27/2014 1 27 2014 18 671 521214 4817255 230 40
0:00:44 3/11/2012 3 11 2012 0 658 520617 4817253 232 40
4:00:39 1/9/2013 1 9 2013 4 677 520645 4817253 232 40
2:00:31 4/21/2008 4 21 2008 2 632 523826 4817264 224 40
4:00:53 3/27/2011 3 27 2011 4 655 522416 4817259 227 40
6:00:54 1/2/2010 1 2 2010 6 641 523461 4817263 225 40
6:00:53 4/2/2012 4 2 2012 6 670 523639 4817263 224 40
14:01:11 1/25/2014 1 25 2014 14 914 520136 4817252 233 40
10:00:36 2/11/2011 2 11 2011 10 657 521155 4817255 231 40
2:00:26 1/1/2012 1 1 2012 2 658 522695 4817261 227 40
20:00:41 1/3/2014 1 3 2014 20 671 520908 4817255 231 40



0:01:23 2/3/2014 2 3 2014 0 908 520400 4817254 233 40
20:01:42 3/31/2013 3 31 2013 20 679 523530 4817264 225 40
0:00:51 1/9/2011 1 9 2011 0 641 520797 4817255 232 40
18:00:54 1/13/2011 1 13 2011 18 638 521164 4817256 231 40
16:00:47 2/20/2012 2 20 2012 16 658 520938 4817256 231 40
18:01:03 3/15/2009 3 15 2009 18 642 520657 4817255 232 40
4:00:41 12/28/2010 12 28 2010 4 647 521038 4817256 231 40
0:00:53 3/3/2013 3 3 2013 0 677 520883 4817256 231 40
2:00:46 12/10/2010 12 10 2010 2 647 520909 4817256 231 40
18:00:53 4/3/2010 4 3 2010 18 655 523052 4817263 226 40
22:00:21 3/28/2009 3 28 2009 22 634 520807 4817256 232 40
22:00:48 2/4/2013 2 4 2013 22 677 520641 4817255 232 40
4:00:54 4/6/2011 4 6 2011 4 655 523241 4817264 225 40
18:00:53 1/12/2013 1 12 2013 18 677 520650 4817255 232 40
18:00:47 3/14/2009 3 14 2009 18 634 520631 4817256 232 40
14:00:56 12/20/2010 12 20 2010 14 647 521113 4817257 231 40
16:00:49 12/27/2010 12 27 2010 16 650 523886 4817266 224 40
0:25:55 1/30/2014 1 30 2014 0 657 520338 4817255 233 40
18:00:42 1/11/2011 1 11 2011 18 639 521180 4817258 231 40
14:00:54 1/5/2011 1 5 2011 14 654 521237 4817258 230 40
18:00:53 3/28/2009 3 28 2009 18 634 520808 4817256 232 40
16:00:46 2/13/2011 2 13 2011 16 638 521246 4817258 230 40
10:00:29 4/8/2012 4 8 2012 10 665 521354 4817258 230 40
0:00:24 12/31/2013 12 31 2013 0 679 521071 4817258 231 40
0:00:45 1/6/2010 1 6 2010 0 641 521044 4817258 231 40
18:00:48 1/19/2010 1 19 2010 18 638 521200 4817258 231 40
16:00:53 2/6/2014 2 6 2014 16 909 520867 4817257 231 40
0:00:55 2/5/2013 2 5 2013 0 677 520639 4817257 232 40
2:00:42 3/4/2010 3 4 2010 2 633 520966 4817258 231 40
10:00:44 12/29/2010 12 29 2010 10 647 521235 4817259 230 40
4:00:56 2/5/2013 2 5 2013 4 677 520625 4817257 232 40
2:00:47 1/9/2011 1 9 2011 2 641 520803 4817257 232 40
22:00:54 4/5/2011 4 5 2011 22 665 523119 4817265 226 40
22:00:54 1/8/2013 1 8 2013 22 671 520623 4817257 232 40
22:00:14 1/11/2013 1 11 2013 22 658 520627 4817257 232 40
18:01:22 1/11/2013 1 11 2013 18 680 520880 4817258 231 40
2:00:25 12/31/2013 12 31 2013 2 679 521069 4817259 231 40
8:00:54 2/3/2014 2 3 2014 8 908 520429 4817257 232 40
8:01:15 4/29/2010 4 29 2010 8 646 524192 4817269 127 40
18:00:57 1/1/2010 1 1 2010 18 640 521204 4817259 231 40
2:00:55 4/7/2011 4 7 2011 2 661 523854 4817268 224 40
8:00:54 1/11/2013 1 11 2013 8 663 523759 4817268 224 40
2:00:49 4/14/2009 4 14 2009 2 648 524122 4817270 127 40
2:00:55 11/18/2010 11 18 2010 2 642 524453 4817271 98 40
2:01:08 4/8/2011 4 8 2011 2 655 522919 4817266 226 40
22:00:45 4/2/2010 4 2 2010 22 640 523761 4817269 224 40
16:00:53 3/26/2011 3 26 2011 16 650 521659 4817262 229 40
22:00:48 3/16/2011 3 16 2011 22 654 521084 4817260 231 40
0:00:42 3/18/2009 3 18 2009 0 640 521118 4817260 231 40
14:00:45 3/26/2010 3 26 2010 14 657 521651 4817262 229 40
4:00:48 3/17/2014 3 17 2014 4 916 524512 4817272 98 40
20:00:47 4/24/2014 4 24 2014 20 908 523831 4817270 224 40
18:00:56 3/3/2010 3 3 2010 18 633 521054 4817261 231 40
14:00:54 1/19/2011 1 19 2011 14 647 521069 4817261 231 40



18:00:48 2/26/2011 2 26 2011 18 657 520615 4817259 232 40
0:00:54 3/29/2009 3 29 2009 0 634 520821 4817260 231 40
4:00:43 1/15/2011 1 15 2011 4 646 520878 4817260 231 40
2:01:23 3/31/2012 3 31 2012 2 641 523098 4817267 226 40
2:00:26 3/17/2011 3 17 2011 2 801 521104 4817261 231 40
18:00:43 1/19/2010 1 19 2010 18 641 521161 4817261 231 40
2:01:09 12/31/2012 12 31 2012 2 674 521074 4817261 231 40
18:00:54 12/30/2009 12 30 2009 18 647 521694 4817263 229 40
2:00:20 2/11/2012 2 11 2012 2 658 522013 4817264 228 40
6:00:49 12/14/2010 12 14 2010 6 647 521108 4817262 231 40
6:00:55 1/31/2014 1 31 2014 6 671 520612 4817260 232 40
4:00:55 1/31/2014 1 31 2014 4 671 520607 4817260 232 40
4:00:41 1/13/2013 1 13 2013 4 677 520661 4817260 232 40
16:00:53 1/30/2014 1 30 2014 16 671 520704 4817261 232 40
4:00:49 4/19/2014 4 19 2014 4 907 523100 4817269 226 40
8:01:11 1/13/2010 1 13 2010 8 647 519988 4817259 234 29
4:01:01 12/23/2012 12 23 2012 4 674 521066 4817262 231 40
0:00:23 4/7/2011 4 7 2011 0 661 523846 4817271 224 40
4:00:23 3/17/2011 3 17 2011 4 658 521182 4817262 231 40
16:00:48 2/5/2014 2 5 2014 16 909 520970 4817262 231 40
4:00:42 3/29/2009 3 29 2009 4 634 520830 4817261 231 40
2:00:56 1/9/2013 1 9 2013 2 671 520629 4817261 232 40
22:00:54 12/14/2012 12 14 2012 22 677 524161 4817273 127 40
22:00:49 1/21/2013 1 21 2013 22 671 523242 4817269 225 40
19:28:41 1/19/2014 1 19 2014 19 657 520289 4817260 233 40
6:00:53 1/9/2013 1 9 2013 6 671 520633 4817261 232 40
14:00:23 2/11/2011 2 11 2011 14 654 521085 4817263 231 40
12:00:54 4/19/2011 4 19 2011 12 662 521876 4817265 229 40
8:01:17 12/6/2012 12 6 2012 8 675 524516 4817274 98 40
2:00:53 1/13/2013 1 13 2013 2 677 520662 4817262 232 40
4:00:42 4/18/2012 4 18 2012 4 670 524078 4817273 127 40
6:00:47 4/19/2014 4 19 2014 6 907 523098 4817270 226 40
18:00:31 12/14/2012 12 14 2012 18 680 524085 4817273 127 40
2:00:44 4/2/2012 4 2 2012 2 675 523569 4817272 225 40
12:00:47 11/17/2010 11 17 2010 12 657 521044 4817264 231 40
4:00:48 2/26/2012 2 26 2012 4 663 520799 4817263 232 40
0:00:51 1/6/2010 1 6 2010 0 638 521163 4817264 231 40
14:00:53 1/29/2014 1 29 2014 14 671 520677 4817263 232 40
6:00:55 2/16/2014 2 16 2014 6 679 521098 4817264 231 40
14:00:54 4/15/2009 4 15 2009 14 634 521832 4817266 229 40
16:00:53 3/25/2009 3 25 2009 16 634 521762 4817266 229 40
18:01:12 12/20/2010 12 20 2010 18 647 521167 4817264 231 40
22:00:56 1/12/2013 1 12 2013 22 680 520665 4817263 232 40
6:00:53 4/2/2010 4 2 2010 6 646 523625 4817273 224 40
16:00:53 12/28/2010 12 28 2010 16 801 521069 4817264 231 40
0:00:56 4/3/2010 4 3 2010 0 640 523758 4817273 224 40
10:00:41 12/9/2011 12 9 2011 10 659 520128 4817262 233 40
10:00:48 12/27/2010 12 27 2010 10 657 521076 4817265 231 40
16:00:53 1/18/2010 1 18 2010 16 647 519989 4817261 234 29
6:00:53 1/11/2013 1 11 2013 6 663 523709 4817273 224 40
20:01:11 4/1/2012 4 1 2012 20 665 522296 4817269 228 40
18:00:53 2/26/2012 2 26 2012 18 665 520651 4817264 232 40
1:29:25 1/20/2014 1 20 2014 1 657 520290 4817263 233 40
22:00:48 1/19/2010 1 19 2010 22 638 521199 4817265 231 40



4:00:30 1/9/2013 1 9 2013 4 671 520629 4817264 232 40
16:00:54 3/5/2011 3 5 2011 16 654 520760 4817264 232 40
20:00:26 1/11/2013 1 11 2013 20 658 520625 4817264 232 40
2:00:47 3/17/2011 3 17 2011 2 654 521082 4817266 231 40
18:01:11 1/2/2013 1 2 2013 18 657 519928 4817263 234 29
18:00:50 1/7/2013 1 7 2013 18 658 520634 4817265 232 40
16:00:48 1/3/2011 1 3 2011 16 650 520615 4817265 232 40
16:00:52 4/13/2013 4 13 2013 16 679 521199 4817267 231 40
16:00:47 12/2/2010 12 2 2010 16 646 520048 4817264 233 40
18:00:21 1/16/2010 1 16 2010 18 638 520123 4817264 233 40
6:01:10 12/31/2010 12 31 2010 6 641 523127 4817274 226 40
16:00:47 1/2/2011 1 2 2011 16 647 524752 4817280 98 40
6:27:52 1/30/2014 1 30 2014 6 657 520320 4817265 233 40
0:01:23 12/14/2010 12 14 2010 0 647 521113 4817268 231 40
18:00:49 1/9/2011 1 9 2011 18 650 520647 4817266 232 40
14:01:06 4/19/2011 4 19 2011 14 662 521850 4817270 229 40
2:00:41 4/7/2011 4 7 2011 2 663 523871 4817277 224 40
20:00:12 2/24/2014 2 24 2014 20 917 521201 4817268 231 40
8:00:47 1/13/2013 1 13 2013 8 677 520682 4817267 232 40
18:00:54 1/8/2013 1 8 2013 18 671 520623 4817267 232 40
16:00:56 1/2/2010 1 2 2010 16 647 521171 4817268 231 40
16:00:42 2/7/2012 2 7 2012 16 658 521042 4817268 231 40
16:00:56 4/6/2008 4 6 2008 16 636 522055 4817271 228 40
18:00:54 4/2/2011 4 2 2011 18 801 523944 4817278 224 40
4:00:22 1/2/2010 1 2 2010 4 641 523447 4817276 225 40
0:00:43 1/9/2013 1 9 2013 0 671 520635 4817267 232 40
16:00:53 3/2/2011 3 2 2011 16 655 521967 4817272 229 40
16:00:48 1/17/2012 1 17 2012 16 663 523840 4817279 224 40
8:00:48 1/4/2014 1 4 2014 8 914 519936 4817266 234 29
18:00:42 1/11/2010 1 11 2010 18 647 519914 4817266 234 29
0:00:27 3/17/2011 3 17 2011 0 654 521081 4817270 231 40
4:00:55 4/21/2008 4 21 2008 4 632 523827 4817280 224 40
6:00:55 1/9/2013 1 9 2013 6 677 520672 4817269 232 40
18:00:48 4/10/2009 4 10 2009 18 634 524593 4817283 98 40
18:00:48 2/3/2014 2 3 2014 18 909 520567 4817269 232 40
0:00:49 1/12/2013 1 12 2013 0 658 520617 4817269 232 40
16:00:54 2/11/2011 2 11 2011 16 641 520892 4817270 231 40
16:00:43 3/22/2010 3 22 2010 16 643 521661 4817273 229 40
18:01:17 12/23/2012 12 23 2012 18 679 524253 4817282 127 40
8:00:54 1/31/2014 1 31 2014 8 671 520602 4817270 232 40
18:01:23 12/8/2012 12 8 2012 18 677 524602 4817283 98 40
6:00:54 4/18/2011 4 18 2011 6 654 524414 4817283 127 40
18:00:30 3/12/2012 3 12 2012 18 663 522127 4817275 228 40
16:00:56 2/26/2012 2 26 2012 16 665 520657 4817270 232 40
8:00:54 1/9/2013 1 9 2013 8 671 520635 4817270 232 40
6:00:53 1/13/2013 1 13 2013 6 677 520688 4817271 232 40
22:00:53 3/3/2010 3 3 2010 22 646 521132 4817273 231 40
18:01:03 1/12/2013 1 12 2013 18 680 520677 4817271 232 40
0:00:21 4/7/2011 4 7 2011 0 663 523870 4817282 224 40
10:00:42 4/29/2010 4 29 2010 10 644 524425 4817284 98 40
12:00:43 10/26/2008 10 26 2008 12 637 522406 4817277 228 40
2:00:15 3/29/2009 3 29 2009 2 634 520800 4817272 232 40
6:00:56 1/4/2014 1 4 2014 6 914 519864 4817269 234 29
6:00:48 1/30/2014 1 30 2014 6 914 520366 4817271 233 40



22:00:35 3/16/2009 3 16 2009 22 634 520880 4817272 231 40
6:00:54 4/21/2008 4 21 2008 6 632 523830 4817282 224 40
22:00:47 2/27/2013 2 27 2013 22 679 520632 4817272 232 40
0:01:04 12/6/2012 12 6 2012 0 677 524232 4817284 127 40
14:00:57 12/29/2010 12 29 2010 14 647 521226 4817274 230 40
0:00:41 1/22/2010 1 22 2010 0 647 519825 4817270 234 29
0:00:44 3/17/2009 3 17 2009 0 634 520877 4817273 231 40
2:00:55 1/2/2010 1 2 2010 2 640 521202 4817274 231 40
6:00:41 1/29/2014 1 29 2014 6 671 520607 4817273 232 40
22:00:53 3/6/2011 3 6 2011 22 641 520594 4817273 232 40
0:00:30 1/13/2013 1 13 2013 0 677 520592 4817273 232 40
0:00:52 11/27/2013 11 27 2013 0 914 519985 4817271 234 29
22:00:43 4/14/2009 4 14 2009 22 648 523256 4817282 225 40
4:01:04 3/29/2008 3 29 2008 4 632 521174 4817275 231 40
6:00:47 4/22/2008 4 22 2008 6 631 523229 4817282 225 40
4:00:55 4/14/2010 4 14 2010 4 640 522989 4817281 226 40
8:00:21 3/22/2010 3 22 2010 8 746 523690 4817284 224 40
14:00:48 1/16/2012 1 16 2012 14 663 523971 4817285 224 40
0:13:32 5/5/2013 5 5 2013 0 657 521289 4817276 230 40
6:00:53 12/28/2010 12 28 2010 6 647 521052 4817275 231 40
18:00:42 3/19/2008 3 19 2008 18 635 521165 4817276 231 40
6:00:53 3/26/2010 3 26 2010 6 646 523711 4817284 224 40
4:00:57 3/31/2012 3 31 2012 4 663 523945 4817285 224 40
0:00:30 3/4/2010 3 4 2010 0 646 521158 4817276 231 40
4:00:50 1/29/2014 1 29 2014 4 671 520628 4817274 232 40
4:01:12 2/15/2009 2 15 2009 4 633 521100 4817276 231 40
22:01:31 11/26/2013 11 26 2013 22 914 519989 4817273 234 29
16:00:30 1/9/2013 1 9 2013 16 663 523945 4817286 224 40
6:00:54 2/26/2012 2 26 2012 6 663 520805 4817275 232 40
4:00:28 12/30/2013 12 30 2013 4 671 521141 4817277 231 40
12:00:42 2/3/2011 2 3 2011 12 641 520841 4817276 231 40
2:00:47 2/15/2009 2 15 2009 2 633 521099 4817277 231 40
8:00:48 1/9/2013 1 9 2013 8 677 520681 4817275 232 40
4:00:47 4/22/2008 4 22 2008 4 631 523229 4817284 225 40
2:00:48 3/31/2012 3 31 2012 2 663 523979 4817286 224 40
18:00:26 4/2/2011 4 2 2011 18 658 524699 4817289 98 40
2:00:47 3/17/2009 3 17 2009 2 634 520876 4817277 231 40
6:01:38 3/29/2008 3 29 2008 6 632 521175 4817278 231 40
16:01:24 1/27/2014 1 27 2014 16 914 520025 4817274 233 40
16:00:53 1/10/2014 1 10 2014 16 914 521023 4817277 231 40
0:00:54 2/28/2013 2 28 2013 0 679 520631 4817276 232 40
10:00:25 1/1/2009 1 1 2009 10 635 521236 4817278 230 40
20:00:41 3/29/2012 3 29 2012 20 658 524163 4817288 127 40
2:00:23 4/11/2009 4 11 2009 2 633 523112 4817284 226 40
6:00:42 4/29/2011 4 29 2011 6 667 523469 4817286 225 40
22:00:53 3/30/2013 3 30 2013 22 677 523212 4817285 225 40
4:01:02 12/5/2012 12 5 2012 4 670 524813 4817291 98 40
18:00:48 1/25/2014 1 25 2014 18 914 520056 4817275 233 40
18:00:53 1/2/2010 1 2 2010 18 638 524667 4817291 98 40
22:00:53 2/2/2014 2 2 2014 22 908 520408 4817277 232 40
8:00:53 1/19/2010 1 19 2010 8 638 521046 4817279 231 40
14:00:24 3/5/2012 3 5 2012 14 658 521030 4817279 231 40
14:00:44 2/3/2011 2 3 2011 14 641 520837 4817279 231 40
2:00:54 2/28/2013 2 28 2013 2 657 520566 4817278 232 40



22:00:50 2/14/2013 2 14 2013 22 677 520630 4817279 232 40
18:01:06 12/16/2012 12 16 2012 18 677 524085 4817290 127 40
2:00:42 1/29/2014 1 29 2014 2 671 520624 4817279 232 40
18:01:59 12/23/2012 12 23 2012 18 675 523999 4817290 224 40
20:00:30 3/20/2013 3 20 2013 20 658 520902 4817280 231 40
20:00:54 2/16/2013 2 16 2013 20 677 520619 4817279 232 40
12:01:23 12/29/2010 12 29 2010 12 647 521232 4817281 230 40
0:00:55 1/14/2011 1 14 2011 0 646 521193 4817281 231 40
22:00:48 1/12/2013 1 12 2013 22 675 523165 4817287 226 40
18:00:53 4/1/2012 4 1 2012 18 680 524585 4817292 98 40
20:00:53 1/3/2014 1 3 2014 20 914 520006 4817277 234 29
22:00:53 12/20/2010 12 20 2010 22 657 521080 4817281 231 40
18:01:23 2/13/2009 2 13 2009 18 633 521054 4817281 231 40
2:00:48 1/14/2011 1 14 2011 2 646 521195 4817281 231 40
2:01:02 3/23/2009 3 23 2009 2 639 523731 4817290 224 40
0:00:53 3/31/2013 3 31 2013 0 677 523217 4817288 225 40
22:00:53 1/25/2012 1 25 2012 22 663 523268 4817289 225 40
20:00:53 2/14/2013 2 14 2013 20 677 520633 4817280 232 40
18:00:53 2/8/2014 2 8 2014 18 914 520589 4817280 232 40
14:00:34 12/2/2010 12 2 2010 14 646 520118 4817279 233 40
6:00:53 4/29/2010 4 29 2010 6 644 523436 4817290 225 40
6:00:53 1/9/2013 1 9 2013 6 663 524092 4817292 127 40
18:00:54 1/21/2014 1 21 2014 18 914 520081 4817279 233 40
4:00:53 2/7/2014 2 7 2014 4 679 520564 4817280 232 40
18:00:55 12/20/2010 12 20 2010 18 657 521069 4817282 231 40
6:01:02 2/7/2014 2 7 2014 6 679 520563 4817281 232 40
18:00:56 12/17/2012 12 17 2012 18 677 524214 4817293 127 40
12:00:10 1/29/2014 1 29 2014 12 671 520649 4817281 232 40
18:00:56 3/26/2011 3 26 2011 18 665 521117 4817283 231 40
18:00:49 3/3/2013 3 3 2013 18 665 521211 4817283 230 40
20:00:47 2/2/2014 2 2 2014 20 908 520410 4817281 232 40
16:00:54 1/3/2014 1 3 2014 16 679 520770 4817282 232 40
18:00:42 12/20/2010 12 20 2010 18 657 521075 4817283 231 40
12:00:15 1/19/2010 1 19 2010 12 647 520045 4817280 233 40
18:00:48 4/3/2010 4 3 2010 18 640 524689 4817296 98 40
10:00:53 12/2/2008 12 2 2008 10 633 521058 4817283 231 40
18:00:19 12/27/2010 12 27 2010 18 650 523842 4817293 224 40
20:00:56 4/16/2013 4 16 2013 20 671 522728 4817289 227 40
2:00:41 1/11/2013 1 11 2013 2 663 523685 4817293 224 40
10:00:56 1/19/2010 1 19 2010 10 647 520040 4817281 233 40
16:00:26 2/3/2011 2 3 2011 16 641 520836 4817284 231 40
12:01:08 12/2/2008 12 2 2008 12 633 521060 4817285 231 40
18:00:12 12/17/2008 12 17 2008 18 633 524082 4817295 127 40
18:01:53 2/14/2013 2 14 2013 18 677 520599 4817283 232 40
4:00:53 3/26/2010 3 26 2010 4 646 523719 4817294 224 40
22:00:55 3/2/2013 3 2 2013 22 679 520648 4817283 232 40
4:00:53 4/2/2012 4 2 2012 4 663 523312 4817293 225 40
18:00:41 12/16/2009 12 16 2009 18 639 524261 4817296 127 40
16:00:56 4/16/2011 4 16 2011 16 654 521793 4817288 229 40
18:00:53 1/23/2011 1 23 2011 18 646 520589 4817284 232 40
6:00:48 4/2/2012 4 2 2012 6 679 523648 4817294 224 40
18:00:48 2/17/2009 2 17 2009 18 633 521289 4817286 230 40
18:00:47 1/4/2011 1 4 2011 18 657 520627 4817285 232 40
6:00:54 2/9/2014 2 9 2014 6 679 520986 4817286 231 40



8:00:34 1/30/2014 1 30 2014 8 914 520374 4817284 233 40
18:00:48 12/26/2012 12 26 2012 18 657 519909 4817283 234 29
22:00:55 3/20/2010 3 20 2010 22 647 520131 4817284 233 40
2:00:55 12/30/2013 12 30 2013 2 671 521167 4817287 231 40
0:01:34 3/21/2010 3 21 2010 0 647 520128 4817284 233 40
10:00:54 1/29/2014 1 29 2014 10 671 520651 4817286 232 40
18:00:29 1/19/2010 1 19 2010 18 638 521255 4817288 230 40
2:00:42 4/22/2008 4 22 2008 2 631 523210 4817295 226 40
0:01:19 3/1/2013 3 1 2013 0 677 520580 4817286 232 40
18:00:15 3/13/2012 3 13 2012 18 665 521602 4817289 230 40
4:00:41 12/27/2010 12 27 2010 4 647 521162 4817288 231 40
14:00:53 1/19/2011 1 19 2011 14 654 521186 4817288 231 40
18:00:42 4/18/2011 4 18 2011 18 801 523296 4817295 225 40
4:00:41 2/4/2011 2 4 2011 4 646 520955 4817288 231 40
2:00:53 12/17/2009 12 17 2009 2 639 524125 4817298 127 40
18:01:12 12/4/2012 12 4 2012 18 675 524235 4817299 127 40
18:00:42 1/2/2010 1 2 2010 18 643 523665 4817297 224 40
4:00:54 4/21/2011 4 21 2011 4 667 523244 4817295 225 40
2:00:53 4/8/2011 4 8 2011 2 666 523518 4817296 225 40
8:00:48 2/8/2014 2 8 2014 8 909 520954 4817288 231 40
0:01:12 4/15/2009 4 15 2009 0 648 523267 4817296 225 40
0:00:37 12/30/2013 12 30 2013 0 671 521171 4817289 231 40
6:01:52 12/31/2013 12 31 2013 6 679 521046 4817289 231 40
6:00:41 2/8/2014 2 8 2014 6 909 520958 4817289 231 40
0:00:40 4/12/2009 4 12 2009 0 643 523141 4817296 226 40
6:00:55 2/4/2011 2 4 2011 6 646 520956 4817290 231 40
18:01:02 2/5/2013 2 5 2013 18 677 521146 4817290 231 40
4:00:37 12/31/2009 12 31 2009 4 647 521897 4817293 229 40
8:00:43 4/18/2012 4 18 2012 8 670 524234 4817301 127 40
8:00:56 12/28/2010 12 28 2010 8 639 522962 4817296 226 40
10:00:47 12/15/2013 12 15 2013 10 914 520816 4817289 231 40
6:00:53 2/11/2014 2 11 2014 6 679 521274 4817291 230 40
14:00:54 3/27/2013 3 27 2013 14 679 521573 4817292 230 40
22:00:44 4/5/2011 4 5 2011 22 663 523150 4817297 226 40
12:00:23 3/30/2010 3 30 2010 12 638 521777 4817293 229 40
8:00:26 4/8/2011 4 8 2011 8 664 523368 4817298 225 40
4:00:40 4/3/2010 4 3 2010 4 646 523897 4817300 224 40
0:00:53 3/27/2010 3 27 2010 0 801 524576 4817303 98 40
4:00:47 2/28/2014 2 28 2014 4 917 523710 4817300 224 40
22:00:53 4/11/2009 4 11 2009 22 643 523142 4817298 226 40
4:00:56 4/2/2012 4 2 2012 4 675 523303 4817299 225 40
16:00:53 1/12/2014 1 12 2014 16 914 520623 4817290 232 40
22:01:11 4/4/2014 4 4 2014 22 909 523742 4817300 224 40
4:00:54 1/1/2010 1 1 2010 4 641 524127 4817302 127 40
18:00:40 4/5/2011 4 5 2011 18 665 523254 4817299 225 40
4:00:24 4/6/2011 4 6 2011 4 663 523045 4817298 226 40
20:00:53 2/6/2013 2 6 2013 20 677 520636 4817290 232 40
18:00:54 3/29/2012 3 29 2012 18 675 524158 4817302 127 40
12:00:42 1/30/2014 1 30 2014 12 679 520954 4817292 231 40
22:00:35 2/17/2011 2 17 2011 22 655 521048 4817292 231 40
2:01:12 2/28/2013 2 28 2013 2 679 520625 4817291 232 40
12:00:55 1/11/2010 1 11 2010 12 647 520258 4817290 233 40
8:00:48 2/8/2014 2 8 2014 8 679 520944 4817292 231 40
6:00:49 3/17/2009 3 17 2009 6 637 522888 4817299 226 40



4:00:35 12/24/2013 12 24 2013 4 917 521049 4817293 231 40
0:00:34 3/27/2011 3 27 2011 0 654 522721 4817298 227 40
0:00:53 1/17/2011 1 17 2011 0 650 521225 4817293 230 40
16:00:53 1/25/2011 1 25 2011 16 647 520683 4817292 232 40
0:00:55 2/18/2011 2 18 2011 0 655 521050 4817293 231 40
6:00:54 12/27/2010 12 27 2010 6 647 521163 4817293 231 40
8:00:45 12/31/2012 12 31 2012 8 674 521102 4817293 231 40
18:01:12 4/10/2010 4 10 2010 18 639 522356 4817298 228 40
20:00:53 3/2/2013 3 2 2013 20 677 520764 4817292 232 40
4:01:24 4/28/2010 4 28 2010 4 640 524171 4817304 127 40
2:00:54 3/27/2010 3 27 2010 2 801 524604 4817306 98 40
22:00:55 1/22/2010 1 22 2010 22 643 523640 4817302 224 40
22:00:44 2/16/2013 2 16 2013 22 677 520618 4817292 232 40
0:00:47 1/8/2009 1 8 2009 0 633 523995 4817304 224 40
0:00:53 1/29/2014 1 29 2014 0 671 520628 4817293 232 40
20:00:54 1/28/2014 1 28 2014 20 671 520631 4817293 232 40
22:00:49 1/1/2010 1 1 2010 22 640 521136 4817294 231 40
6:00:41 2/9/2014 2 9 2014 6 917 521013 4817294 231 40
20:00:40 3/29/2012 3 29 2012 20 663 524158 4817305 127 40
16:01:02 3/31/2012 3 31 2012 16 672 521647 4817296 229 40
22:00:26 3/27/2008 3 27 2008 22 635 520768 4817293 232 40
6:00:56 2/8/2014 2 8 2014 6 679 520951 4817294 231 40
0:00:50 3/28/2008 3 28 2008 0 635 520765 4817294 232 40
16:00:43 2/22/2009 2 22 2009 16 633 520752 4817294 232 40
6:00:38 1/15/2014 1 15 2014 6 914 520562 4817293 232 40
20:00:54 1/25/2013 1 25 2013 20 680 521117 4817295 231 40
2:00:55 12/24/2013 12 24 2013 2 917 521013 4817295 231 40
2:00:44 3/27/2011 3 27 2011 2 654 522729 4817301 227 40
6:01:53 4/24/2009 4 24 2009 6 640 524087 4817305 127 40
2:00:47 3/31/2012 3 31 2012 2 658 522935 4817302 226 40
2:00:41 12/30/2013 12 30 2013 2 911 521155 4817296 231 40
20:00:44 2/28/2013 2 28 2013 20 677 520568 4817295 232 40
22:00:42 2/16/2011 2 16 2011 22 638 521071 4817296 231 40
6:00:53 12/23/2012 12 23 2012 6 674 521110 4817296 231 40
18:00:53 2/17/2011 2 17 2011 18 655 521046 4817296 231 40
20:00:48 4/9/2014 4 9 2014 20 917 521425 4817298 230 40
22:00:36 2/28/2013 2 28 2013 22 677 520584 4817295 232 40
16:00:54 12/18/2012 12 18 2012 16 670 524432 4817308 98 40
0:00:37 1/11/2013 1 11 2013 0 663 523686 4817305 224 40
18:00:38 1/27/2014 1 27 2014 18 907 521186 4817297 231 40
18:00:55 1/3/2014 1 3 2014 18 679 520738 4817296 232 40
2:00:55 1/1/2014 1 1 2014 2 679 520755 4817296 232 40
18:01:23 3/3/2010 3 3 2010 18 646 521137 4817297 231 40
14:00:47 1/11/2010 1 11 2010 14 647 520251 4817295 233 40
6:00:53 12/31/2012 12 31 2012 6 674 521111 4817297 231 40
16:00:43 4/13/2013 4 13 2013 16 658 521225 4817298 230 40
2:00:44 12/31/2013 12 31 2013 2 658 521214 4817298 230 40
14:00:53 4/10/2013 4 10 2013 14 671 522131 4817301 228 40
6:00:54 3/27/2011 3 27 2011 6 654 522470 4817302 227 40
0:00:48 1/20/2010 1 20 2010 0 638 521251 4817298 230 40
0:00:42 2/17/2013 2 17 2013 0 677 520622 4817296 232 40
4:00:54 4/3/2010 4 3 2010 4 650 523523 4817306 225 40
0:00:50 2/7/2013 2 7 2013 0 677 520640 4817296 232 40
6:00:42 2/9/2014 2 9 2014 6 909 521066 4817298 231 40



18:00:26 4/4/2011 4 4 2011 18 658 524576 4817310 98 40
14:00:54 1/13/2010 1 13 2010 14 647 520138 4817295 233 40
12:00:54 4/24/2011 4 24 2011 12 657 521888 4817301 229 40
0:00:56 12/30/2013 12 30 2013 0 911 521160 4817299 231 40
22:00:37 2/6/2013 2 6 2013 22 677 520650 4817297 232 40
14:00:18 1/25/2012 1 25 2012 14 665 521064 4817299 231 40
16:00:54 2/18/2014 2 18 2014 16 914 521031 4817299 231 40
4:00:42 4/2/2010 4 2 2010 4 646 523622 4817308 224 40
22:00:54 12/31/2013 12 31 2013 22 671 521142 4817299 231 40
22:00:53 1/28/2014 1 28 2014 22 671 520637 4817298 232 40
10:00:54 12/27/2011 12 27 2011 10 641 521652 4817301 229 40
18:00:56 2/15/2014 2 15 2014 18 917 520567 4817298 232 40
22:01:12 12/20/2010 12 20 2010 22 647 521217 4817300 230 40
8:00:44 4/8/2011 4 8 2011 8 661 523638 4817308 224 40
8:00:55 3/31/2012 3 31 2012 8 663 524710 4817312 98 40
22:00:48 12/30/2013 12 30 2013 22 679 521138 4817300 231 40
16:01:18 4/22/2013 4 22 2013 16 679 520970 4817300 231 40
6:00:54 1/1/2010 1 1 2010 6 633 523566 4817308 225 40
4:00:47 12/31/2012 12 31 2012 4 674 521111 4817300 231 40
4:00:53 1/4/2014 1 4 2014 4 914 519856 4817296 234 29
16:00:49 3/5/2011 3 5 2011 16 650 521232 4817301 230 40
8:00:53 12/23/2012 12 23 2012 8 674 521106 4817301 231 40
8:01:11 1/15/2014 1 15 2014 8 914 520565 4817299 232 40
2:00:52 1/2/2010 1 2 2010 2 638 524192 4817312 127 40
8:00:52 12/28/2010 12 28 2010 8 647 521067 4817301 231 40
22:00:47 12/14/2012 12 14 2012 22 680 524034 4817311 127 40
6:00:54 1/16/2014 1 16 2014 6 671 520641 4817300 232 40
16:01:23 3/30/2010 3 30 2010 16 656 521891 4817304 229 40
2:00:50 2/17/2013 2 17 2013 2 677 520625 4817300 232 40
18:00:50 2/19/2011 2 19 2011 18 646 520873 4817301 231 40
6:00:53 2/9/2014 2 9 2014 6 916 521061 4817302 231 40
0:00:56 2/17/2011 2 17 2011 0 638 521061 4817302 231 40
18:00:13 4/18/2011 4 18 2011 18 665 523310 4817309 225 40
4:00:59 1/16/2014 1 16 2014 4 671 520637 4817301 232 40
22:00:41 2/20/2011 2 20 2011 22 655 521046 4817302 231 40
8:00:41 4/8/2011 4 8 2011 8 663 523473 4817310 225 40
0:00:54 2/21/2011 2 21 2011 0 655 521045 4817303 231 40
6:00:50 1/1/2010 1 1 2010 6 641 524102 4817313 127 40
22:00:54 1/19/2011 1 19 2011 22 646 521111 4817303 231 40
2:00:55 1/14/2011 1 14 2011 2 638 521187 4817303 231 40
14:00:29 1/5/2010 1 5 2010 14 639 521369 4817304 230 40
20:00:49 1/28/2014 1 28 2014 20 907 520976 4817303 231 40
2:00:41 2/25/2013 2 25 2013 2 658 520632 4817302 232 40
2:00:54 12/30/2013 12 30 2013 2 658 521236 4817304 230 40
2:00:27 12/17/2009 12 17 2009 2 644 524642 4817315 98 40
20:00:48 3/10/2012 3 10 2012 20 658 520633 4817302 232 40
18:00:53 2/16/2011 2 16 2011 18 638 521076 4817304 231 40
18:00:23 2/18/2011 2 18 2011 18 657 520595 4817302 232 40
18:00:41 1/5/2013 1 5 2013 18 658 520604 4817302 232 40
4:00:53 2/14/2014 2 14 2014 4 679 521149 4817304 231 40
18:00:49 2/16/2014 2 16 2014 18 679 520639 4817303 232 40
18:00:32 2/1/2014 2 1 2014 18 907 520588 4817303 232 40
20:01:09 1/3/2014 1 3 2014 20 908 523402 4817312 225 40
18:00:41 1/7/2011 1 7 2011 18 641 520536 4817303 232 40



10:00:53 1/13/2010 1 13 2010 10 647 520121 4817302 233 40
0:00:40 1/14/2011 1 14 2011 0 638 521183 4817305 231 40
22:00:23 1/28/2014 1 28 2014 22 907 520977 4817304 231 40
0:00:56 1/29/2014 1 29 2014 0 907 520975 4817305 231 40
18:01:25 12/21/2009 12 21 2009 18 640 524484 4817317 98 40
18:00:23 4/6/2012 4 6 2012 18 658 522561 4817310 227 40
4:00:48 2/12/2011 2 12 2011 4 650 521150 4817305 231 40
4:00:50 2/9/2014 2 9 2014 4 917 521001 4817305 231 40
2:00:42 1/25/2012 1 25 2012 2 658 520886 4817305 231 40
18:00:48 4/4/2008 4 4 2008 18 637 522461 4817310 227 40
20:00:23 1/5/2012 1 5 2012 20 658 520641 4817304 232 40
16:02:11 4/3/2010 4 3 2010 16 640 524440 4817317 98 40
2:00:47 1/8/2011 1 8 2011 2 641 520537 4817304 232 40
20:00:42 12/30/2013 12 30 2013 20 679 521141 4817306 231 40
18:00:55 12/17/2008 12 17 2008 18 637 524128 4817316 127 40
4:00:41 1/12/2013 1 12 2013 4 658 520583 4817304 232 40
20:01:11 11/23/2013 11 23 2013 20 909 524367 4817317 127 40
0:00:44 1/1/2014 1 1 2014 0 671 521150 4817306 231 40
0:00:54 2/2/2013 2 2 2013 0 665 520635 4817305 232 40
18:00:53 2/17/2009 2 17 2009 18 633 521182 4817306 231 40
22:00:23 4/7/2008 4 7 2008 22 633 520714 4817305 232 40
16:00:50 4/15/2009 4 15 2009 16 643 522550 4817311 227 40
18:00:21 3/29/2012 3 29 2012 18 670 524190 4817317 127 40
4:00:42 1/9/2013 1 9 2013 4 663 524083 4817317 127 40
8:00:14 12/10/2010 12 10 2010 8 641 521236 4817307 230 40
0:00:41 12/24/2013 12 24 2013 0 917 521131 4817307 231 40
6:00:53 2/12/2011 2 12 2011 6 650 521154 4817307 231 40
4:00:48 3/27/2011 3 27 2011 4 654 522467 4817311 227 40
0:00:54 1/19/2010 1 19 2010 0 638 520568 4817305 232 40
12:00:29 1/13/2010 1 13 2010 12 647 520131 4817304 233 40
22:00:21 1/13/2011 1 13 2011 22 654 520997 4817307 231 40
10:01:11 1/21/2014 1 21 2014 10 914 520300 4817305 233 40
18:00:54 1/16/2011 1 16 2011 18 650 521231 4817308 230 40
16:01:26 12/27/2010 12 27 2010 16 639 523993 4817317 224 40
8:00:44 4/8/2011 4 8 2011 8 658 523589 4817316 225 40
10:00:24 12/28/2013 12 28 2013 10 914 520151 4817305 233 40
2:00:48 2/21/2011 2 21 2011 2 655 521047 4817308 231 40
14:00:42 2/7/2011 2 7 2011 14 650 521157 4817308 231 40
6:00:41 1/12/2013 1 12 2013 6 658 520582 4817306 232 40
4:00:41 4/2/2012 4 2 2012 4 670 523300 4817315 225 40
22:00:48 1/7/2011 1 7 2011 22 641 520535 4817306 232 40
22:00:54 1/16/2011 1 16 2011 22 650 521226 4817308 230 40
22:00:41 2/17/2009 2 17 2009 22 633 521179 4817308 231 40
2:00:42 1/12/2013 1 12 2013 2 658 520584 4817307 232 40
18:00:49 12/3/2012 12 3 2012 18 671 524567 4817320 98 40
22:00:54 2/16/2014 2 16 2014 22 916 520584 4817307 232 40
14:00:54 2/7/2011 2 7 2011 14 641 520946 4817308 231 40
0:00:14 4/5/2008 4 5 2008 0 633 521228 4817309 230 40
0:00:15 4/8/2008 4 8 2008 0 633 520716 4817308 232 40
18:01:14 3/25/2008 3 25 2008 18 637 522377 4817313 228 40
16:01:55 2/10/2011 2 10 2011 16 647 521959 4817312 229 40
4:00:50 3/3/2010 3 3 2010 4 641 521108 4817309 231 40
18:00:42 3/29/2012 3 29 2012 18 680 524132 4817319 127 40
2:00:48 2/28/2014 2 28 2014 2 909 523542 4817317 225 40



20:00:20 2/27/2012 2 27 2012 20 665 520571 4817308 232 40
2:01:44 2/7/2014 2 7 2014 2 909 521014 4817309 231 40
6:01:12 2/9/2014 2 9 2014 6 914 521076 4817309 231 40
20:00:54 2/16/2014 2 16 2014 20 916 520597 4817308 232 40
18:00:42 2/9/2009 2 9 2009 18 632 521215 4817310 230 40
0:00:48 1/8/2011 1 8 2011 0 641 520533 4817308 232 40
18:00:56 2/9/2011 2 9 2011 18 647 522643 4817315 227 40
8:00:56 1/10/2013 1 10 2013 8 675 523768 4817319 224 40
22:00:37 1/18/2010 1 18 2010 22 638 520566 4817309 232 40
14:00:47 4/29/2011 4 29 2011 14 658 523682 4817319 224 40
0:00:54 4/27/2011 4 27 2011 0 654 521249 4817311 230 40
22:00:54 2/19/2014 2 19 2014 22 679 520708 4817309 232 40
10:00:53 1/6/2011 1 6 2011 10 641 520480 4817309 232 40
12:28:25 1/30/2014 1 30 2014 12 657 520856 4817310 231 40
0:00:49 4/22/2008 4 22 2008 0 633 523275 4817318 225 40
4:01:23 1/8/2011 1 8 2011 4 641 520547 4817309 232 40
6:00:56 2/12/2011 2 12 2011 6 657 521024 4817311 231 40
18:00:42 2/21/2009 2 21 2009 18 634 520632 4817310 232 40
18:00:47 2/24/2013 2 24 2013 18 657 520561 4817310 232 40
22:00:54 1/5/2012 1 5 2012 22 658 520641 4817310 232 40
18:00:47 4/1/2012 4 1 2012 18 673 522704 4817317 227 40
22:00:41 2/28/2014 2 28 2014 22 679 520726 4817310 232 40
4:31:41 4/9/2013 4 9 2013 4 657 522960 4817317 226 40
18:00:21 12/27/2010 12 27 2010 18 639 523763 4817320 224 40
12:00:54 1/21/2014 1 21 2014 12 914 520304 4817309 233 40
0:00:54 4/5/2014 4 5 2014 0 909 523681 4817321 224 40
6:00:54 4/27/2014 4 27 2014 6 909 523430 4817320 225 40
22:01:24 1/19/2010 1 19 2010 22 641 521144 4817312 231 40
0:00:33 2/20/2014 2 20 2014 0 679 520705 4817311 232 40
14:00:41 2/29/2012 2 29 2012 14 658 521052 4817312 231 40
22:00:24 4/4/2008 4 4 2008 22 633 521228 4817313 230 40
7:23:56 1/18/2014 1 18 2014 7 657 520595 4817311 232 40
2:00:55 2/22/2011 2 22 2011 2 654 521064 4817313 231 40
4:00:41 2/12/2011 2 12 2011 4 657 521025 4817313 231 40
22:00:32 3/10/2012 3 10 2012 22 658 520636 4817312 232 40
18:01:24 1/9/2013 1 9 2013 18 675 523760 4817322 224 40
18:00:54 12/15/2012 12 15 2012 18 680 523892 4817322 224 40
8:00:25 2/12/2011 2 12 2011 8 657 521026 4817313 231 40
8:00:41 1/12/2013 1 12 2013 8 658 520605 4817312 232 40
22:00:23 2/1/2013 2 1 2013 22 665 520637 4817312 232 40
22:00:47 3/19/2008 3 19 2008 22 633 521163 4817314 231 40
0:11:23 11/27/2013 11 27 2013 0 657 519941 4817310 234 29
18:00:53 1/16/2011 1 16 2011 18 654 520793 4817313 232 40
22:00:53 12/23/2013 12 23 2013 22 917 521132 4817314 231 40
2:00:57 2/2/2013 2 2 2013 2 665 520634 4817313 232 40
0:00:47 3/1/2014 3 1 2014 0 679 520725 4817313 232 40
6:00:49 12/17/2009 12 17 2009 6 640 524223 4817325 127 40
8:00:48 12/31/2013 12 31 2013 8 679 521033 4817314 231 40
2:00:53 12/31/2013 12 31 2013 2 914 521017 4817314 231 40
10:00:54 12/22/2010 12 22 2010 10 650 521313 4817315 230 40
0:00:54 12/21/2010 12 21 2010 0 647 521209 4817315 230 40
20:00:47 3/2/2013 3 2 2013 20 679 520641 4817313 232 40
2:01:18 2/7/2014 2 7 2014 2 679 520681 4817313 232 40
10:01:23 2/28/2011 2 28 2011 10 647 521133 4817315 231 40



16:01:12 3/22/2010 3 22 2010 16 647 521892 4817317 229 40
22:00:54 2/8/2011 2 8 2011 22 639 523004 4817321 226 40
6:00:48 2/12/2011 2 12 2011 6 641 521027 4817315 231 40
7:30:23 1/20/2014 1 20 2014 7 657 520271 4817312 233 40
0:00:25 2/7/2014 2 7 2014 0 671 520940 4817315 231 40
2:00:54 4/8/2011 4 8 2011 2 664 523649 4817323 224 40
14:00:48 1/30/2014 1 30 2014 14 914 520823 4817314 231 40
18:00:26 2/19/2012 2 19 2012 18 658 520725 4817314 232 40
16:00:47 1/19/2009 1 19 2009 16 635 521154 4817316 231 40
18:01:10 4/7/2012 4 7 2012 18 677 524183 4817326 127 40
6:01:08 4/19/2014 4 19 2014 6 909 523287 4817323 225 40
12:00:44 2/29/2012 2 29 2012 12 658 521050 4817316 231 40
18:00:48 3/30/2010 3 30 2010 18 647 521894 4817318 229 40
14:00:42 2/11/2011 2 11 2011 14 655 520964 4817316 231 40
2:00:47 4/2/2012 4 2 2012 2 663 523374 4817324 225 40
4:00:46 2/12/2011 2 12 2011 4 641 521026 4817316 231 40
10:00:25 1/6/2014 1 6 2014 10 658 520006 4817313 234 29
0:00:56 2/16/2014 2 16 2014 0 917 520702 4817315 232 40
12:00:49 2/11/2011 2 11 2011 12 655 520962 4817316 231 40
6:00:41 4/2/2010 4 2 2010 6 644 523519 4817324 225 40
18:00:44 3/3/2010 3 3 2010 18 646 521093 4817316 231 40
2:00:54 4/6/2013 4 6 2013 2 663 524093 4817327 127 40
16:00:47 1/19/2013 1 19 2013 16 658 520657 4817316 232 40
12:00:26 12/1/2010 12 1 2010 12 657 520108 4817314 233 40
16:00:41 1/21/2014 1 21 2014 16 914 520291 4817315 233 40
10:00:48 2/11/2011 2 11 2011 10 655 520974 4817317 231 40
2:00:50 4/5/2008 4 5 2008 2 633 521231 4817318 230 40
18:00:42 3/20/2008 3 20 2008 18 636 520808 4817316 232 40
20:00:55 2/1/2013 2 1 2013 20 665 520636 4817316 232 40
18:00:53 2/10/2014 2 10 2014 18 909 521691 4817319 229 40
8:00:54 2/12/2011 2 12 2011 8 641 521029 4817317 231 40
12:00:56 2/3/2011 2 3 2011 12 646 520866 4817317 231 40
0:00:53 4/14/2013 4 14 2013 0 677 522037 4817321 228 40
0:01:47 4/9/2014 4 9 2014 0 679 521208 4817318 230 40
18:00:53 2/16/2014 2 16 2014 18 916 520607 4817316 232 40
18:00:44 2/10/2013 2 10 2013 18 677 521155 4817318 231 40
22:00:56 1/19/2011 1 19 2011 22 641 521110 4817318 231 40
2:00:30 4/12/2012 4 12 2012 2 672 521943 4817321 229 40
16:01:05 2/23/2013 2 23 2013 16 671 521201 4817319 231 40
18:00:41 4/3/2009 4 3 2009 18 638 520943 4817318 231 40
18:00:37 12/26/2010 12 26 2010 18 639 524138 4817329 127 40
6:01:41 12/28/2010 12 28 2010 6 639 522977 4817325 226 40
4:01:00 4/24/2014 4 24 2014 4 907 523418 4817326 225 40
18:00:24 4/4/2008 4 4 2008 18 633 521226 4817319 230 40
18:00:54 1/19/2011 1 19 2011 18 647 521108 4817319 231 40
22:00:49 3/3/2011 3 3 2011 22 650 522940 4817325 226 40
16:00:47 12/18/2012 12 18 2012 16 680 521530 4817321 230 40
4:00:43 4/2/2010 4 2 2010 4 644 523442 4817327 225 40
14:00:41 4/14/2013 4 14 2013 14 679 521468 4817320 230 40
12:00:26 1/30/2014 1 30 2014 12 914 520830 4817319 231 40
16:00:41 2/22/2013 2 22 2013 16 663 521239 4817320 230 40
8:00:44 1/7/2013 1 7 2013 8 680 520567 4817318 232 40
22:00:48 2/15/2014 2 15 2014 22 917 520710 4817318 232 40
2:00:43 12/10/2010 12 10 2010 2 641 521266 4817320 230 40



2:00:53 3/4/2011 3 4 2011 2 650 522748 4817325 227 40
22:00:48 12/13/2010 12 13 2010 22 647 521139 4817320 231 40
20:00:55 2/1/2014 2 1 2014 20 917 520583 4817318 232 40
14:02:41 12/2/2008 12 2 2008 14 633 521111 4817320 231 40
6:02:56 4/25/2014 4 25 2014 6 908 522954 4817326 226 40
2:00:41 4/21/2011 4 21 2011 2 667 523242 4817327 225 40
18:00:53 3/29/2012 3 29 2012 18 676 524310 4817331 127 40
2:00:41 4/2/2010 4 2 2010 2 644 523445 4817328 225 40
22:00:40 2/6/2014 2 6 2014 22 671 520935 4817320 231 40
0:00:14 1/15/2012 1 15 2012 0 663 523550 4817328 225 40
22:00:50 1/19/2011 1 19 2011 22 657 521098 4817320 231 40
4:00:37 12/28/2010 12 28 2010 4 639 522986 4817326 226 40
10:00:48 1/22/2014 1 22 2014 10 658 520297 4817318 233 40
12:00:41 1/1/2009 1 1 2009 12 635 521282 4817321 230 40
14:00:55 12/18/2012 12 18 2012 14 680 521529 4817322 230 40
2:00:54 1/6/2013 1 6 2013 2 671 520611 4817319 232 40
6:00:55 1/10/2013 1 10 2013 6 675 523756 4817330 224 40
22:00:41 2/1/2014 2 1 2014 22 917 520587 4817319 232 40
12:00:43 12/28/2013 12 28 2013 12 914 520136 4817318 233 40
6:00:48 1/7/2013 1 7 2013 6 680 520574 4817319 232 40
13:31:11 1/20/2014 1 20 2014 13 657 520270 4817319 233 40
2:02:18 4/21/2008 4 21 2008 2 633 523772 4817330 224 40
6:56:13 2/8/2014 2 8 2014 6 657 520954 4817321 231 40
2:00:42 1/3/2010 1 3 2010 2 641 523330 4817329 225 40
18:00:47 3/22/2011 3 22 2011 18 665 521124 4817322 231 40
10:00:54 4/13/2010 4 13 2010 10 653 521896 4817324 229 40
6:00:54 12/10/2010 12 10 2010 6 641 521272 4817323 230 40
10:00:53 12/1/2010 12 1 2010 10 657 520110 4817319 233 40
16:01:11 3/7/2011 3 7 2011 16 655 520652 4817321 232 40
22:00:20 4/21/2008 4 21 2008 22 631 523298 4817330 225 40
18:00:44 3/31/2008 3 31 2008 18 636 520548 4817321 232 40
16:00:48 2/16/2011 2 16 2011 16 655 521167 4817323 231 40
2:00:42 4/12/2009 4 12 2009 2 633 523215 4817330 225 40
12:00:54 12/22/2010 12 22 2010 12 650 521323 4817324 230 40
16:00:42 2/6/2012 2 6 2012 16 658 520985 4817323 231 40
18:00:34 2/13/2009 2 13 2009 18 633 521095 4817323 231 40
20:00:23 2/15/2014 2 15 2014 20 917 520703 4817322 232 40
14:00:53 1/21/2014 1 21 2014 14 914 520297 4817321 233 40
4:00:42 12/10/2010 12 10 2010 4 641 521268 4817324 230 40
12:37:55 2/2/2014 2 2 2014 12 657 520750 4817323 232 40
20:00:27 1/3/2012 1 3 2012 20 658 520545 4817322 232 40
18:00:57 1/16/2010 1 16 2010 18 641 520131 4817321 233 40
14:00:48 1/3/2011 1 3 2011 14 650 520679 4817323 232 40
12:00:42 12/2/2010 12 2 2010 12 639 520116 4817321 233 40
0:00:26 12/10/2010 12 10 2010 0 641 521268 4817325 230 40
10:01:12 12/2/2010 12 2 2010 10 801 520933 4817324 231 40
22:00:55 2/17/2011 2 17 2011 22 657 521097 4817325 231 40
0:00:49 1/3/2010 1 3 2010 0 643 524228 4817336 127 40
18:00:48 3/20/2008 3 20 2008 18 636 520841 4817324 231 40
18:00:54 3/19/2008 3 19 2008 18 633 521168 4817325 231 40
16:00:54 2/18/2014 2 18 2014 16 909 521147 4817326 231 40
14:00:54 12/22/2010 12 22 2010 14 650 521322 4817326 230 40
6:00:47 2/8/2014 2 8 2014 6 671 520897 4817325 231 40
10:01:41 1/3/2013 1 3 2013 10 657 520132 4817323 233 40



6:00:21 4/8/2008 4 8 2008 6 632 520570 4817324 232 40
18:01:51 1/5/2012 1 5 2012 18 641 521165 4817326 231 40
0:00:53 3/21/2010 3 21 2010 0 653 520113 4817323 233 40
18:00:49 4/4/2011 4 4 2011 18 801 524279 4817337 127 40
0:00:44 4/22/2008 4 22 2008 0 631 523299 4817334 225 40
18:01:17 2/12/2014 2 12 2014 18 917 520843 4817326 231 40
2:00:42 3/25/2009 3 25 2009 2 647 521201 4817327 231 40
14:00:55 1/19/2011 1 19 2011 14 646 521275 4817327 230 40
18:00:54 2/26/2011 2 26 2011 18 638 520615 4817325 232 40
6:00:54 12/31/2013 12 31 2013 6 914 521033 4817326 231 40
10:00:52 1/12/2014 1 12 2014 10 914 520923 4817326 231 40
8:00:58 3/28/2013 3 28 2013 8 677 523684 4817336 224 40
14:01:11 1/12/2014 1 12 2014 14 914 520660 4817326 232 40
0:00:50 1/3/2010 1 3 2010 0 639 524329 4817338 127 40
4:00:23 1/7/2013 1 7 2013 4 680 520575 4817326 232 40
16:00:53 1/19/2011 1 19 2011 16 657 520694 4817326 232 40
8:02:11 1/24/2010 1 24 2010 8 640 521290 4817328 230 40
0:00:48 1/23/2010 1 23 2010 0 643 523559 4817336 225 40
14:00:27 2/28/2011 2 28 2011 14 647 520937 4817327 231 40
16:00:46 1/25/2011 1 25 2011 16 654 520574 4817326 232 40
2:00:54 1/2/2010 1 2 2010 2 643 524046 4817338 127 40
6:00:47 3/25/2009 3 25 2009 6 647 521201 4817328 231 40
14:00:53 1/1/2009 1 1 2009 14 635 521295 4817329 230 40
4:00:50 1/15/2014 1 15 2014 4 914 520548 4817326 232 40
0:00:50 4/8/2008 4 8 2008 0 632 520571 4817327 232 40
22:00:42 1/11/2011 1 11 2011 22 801 521084 4817328 231 40
18:00:46 12/27/2010 12 27 2010 18 657 521340 4817329 230 40
18:00:23 3/14/2011 3 14 2011 18 801 521224 4817329 230 40
4:00:47 3/25/2009 3 25 2009 4 647 521204 4817329 231 40
16:00:56 1/5/2010 1 5 2010 16 647 521845 4817331 229 40
16:01:59 3/8/2009 3 8 2009 16 633 520778 4817328 232 40
2:00:48 1/15/2014 1 15 2014 2 914 520547 4817327 232 40
14:00:46 1/30/2014 1 30 2014 14 679 520956 4817328 231 40
6:00:48 4/2/2010 4 2 2010 6 655 523409 4817337 225 40
22:01:46 3/17/2012 3 17 2012 22 666 520963 4817328 231 40
4:00:53 4/19/2014 4 19 2014 4 909 523282 4817336 225 40
0:00:41 1/2/2014 1 2 2014 0 917 520901 4817328 231 40
20:00:53 1/24/2013 1 24 2013 20 680 521048 4817329 231 40
18:00:25 3/30/2011 3 30 2011 18 654 520684 4817328 232 40
2:00:59 4/19/2014 4 19 2014 2 907 523433 4817337 225 40
4:00:53 1/10/2013 1 10 2013 4 675 523744 4817338 224 40
4:00:59 12/30/2013 12 30 2013 4 907 521140 4817330 231 40
18:01:12 4/29/2010 4 29 2010 18 644 524391 4817341 127 40
8:00:27 3/28/2014 3 28 2014 8 679 521257 4817330 230 40
16:00:31 3/3/2010 3 3 2010 16 633 521087 4817330 231 40
18:00:53 3/30/2010 3 30 2010 18 656 521910 4817333 229 40
2:00:42 2/2/2014 2 2 2014 2 917 520576 4817329 232 40
8:00:48 3/25/2012 3 25 2012 8 675 521816 4817333 229 40
22:00:48 2/16/2011 2 16 2011 22 655 520909 4817330 231 40
16:00:41 3/16/2011 3 16 2011 16 658 521956 4817333 229 40
0:00:38 2/18/2011 2 18 2011 0 657 521101 4817331 231 40
20:00:47 2/6/2014 2 6 2014 20 679 520546 4817329 232 40
2:01:23 4/2/2012 4 2 2012 2 679 523309 4817338 225 40
18:01:24 12/13/2010 12 13 2010 18 647 521172 4817331 231 40



6:00:47 1/29/2014 1 29 2014 6 907 520964 4817330 231 40
0:00:42 2/25/2013 2 25 2013 0 658 520600 4817329 232 40
0:00:43 4/12/2009 4 12 2009 0 633 523234 4817338 225 40
0:01:11 1/20/2011 1 20 2011 0 641 521147 4817331 231 40
2:00:27 1/29/2014 1 29 2014 2 907 520956 4817331 231 40
2:00:19 3/25/2008 3 25 2008 2 633 523722 4817340 224 40
22:00:55 3/20/2010 3 20 2010 22 653 520093 4817329 233 40
4:00:44 4/8/2008 4 8 2008 4 632 520570 4817330 232 40
22:00:50 3/22/2011 3 22 2011 22 665 521152 4817332 231 40
12:00:41 12/3/2008 12 3 2008 12 632 522467 4817336 227 40
2:00:17 4/8/2008 4 8 2008 2 632 520568 4817330 232 40
4:00:54 1/29/2014 1 29 2014 4 907 520959 4817332 231 40
0:00:17 12/31/2013 12 31 2013 0 914 520894 4817332 231 40
22:00:54 1/1/2014 1 1 2014 22 917 520880 4817332 231 40
2:00:47 1/20/2010 1 20 2010 2 638 521236 4817333 230 40
20:00:53 1/12/2013 1 12 2013 20 675 523219 4817339 225 40
20:00:48 2/6/2014 2 6 2014 20 914 520545 4817331 232 40
0:00:41 3/30/2008 3 30 2008 0 632 520553 4817331 232 40
2:00:47 1/3/2010 1 3 2010 2 643 523271 4817340 225 40
18:01:11 3/30/2010 3 30 2010 18 656 521880 4817335 229 40
22:00:35 2/18/2011 2 18 2011 22 650 521026 4817333 231 40
0:00:54 4/24/2014 4 24 2014 0 917 524244 4817343 127 40
18:00:48 1/4/2011 1 4 2011 18 657 520705 4817332 232 40
0:00:25 4/11/2009 4 11 2009 0 633 523996 4817343 224 40
20:00:51 3/11/2012 3 11 2012 20 666 521166 4817333 231 40
18:00:35 2/1/2013 2 1 2013 18 665 520709 4817332 232 40
18:00:35 2/17/2011 2 17 2011 18 657 521095 4817333 231 40
6:00:53 4/12/2009 4 12 2009 6 633 523003 4817340 226 40
0:00:19 1/22/2011 1 22 2011 0 654 521085 4817333 231 40
2:00:56 1/22/2011 1 22 2011 2 654 521097 4817334 231 40
18:00:29 1/1/2009 1 1 2009 18 635 521331 4817334 230 40
16:00:41 2/5/2014 2 5 2014 16 914 520703 4817333 232 40
4:00:53 3/5/2014 3 5 2014 4 909 520879 4817333 231 40
16:00:23 3/21/2010 3 21 2010 16 657 521769 4817336 229 40
22:00:53 1/21/2011 1 21 2011 22 654 521099 4817334 231 40
16:00:53 3/22/2010 3 22 2010 16 801 521878 4817337 229 40
16:00:53 1/1/2009 1 1 2009 16 635 521331 4817335 230 40
0:03:00 3/28/2008 3 28 2008 0 633 520595 4817333 232 40
4:00:38 1/11/2013 1 11 2013 4 671 521185 4817335 231 40
6:00:50 12/31/2009 12 31 2009 6 647 521836 4817337 229 40
4:00:49 4/12/2012 4 12 2012 4 672 521927 4817337 229 40
2:00:43 1/19/2011 1 19 2011 2 657 521219 4817335 230 40
18:00:55 2/18/2011 2 18 2011 18 655 520941 4817334 231 40
2:00:54 2/20/2014 2 20 2014 2 909 520947 4817335 231 40
12:00:25 2/3/2011 2 3 2011 12 650 521209 4817335 230 40
4:00:56 2/2/2014 2 2 2014 4 917 520581 4817334 232 40
2:00:53 1/11/2013 1 11 2013 2 671 521188 4817336 231 40
4:00:42 3/12/2012 3 12 2012 4 666 521112 4817335 231 40
2:00:54 3/5/2014 3 5 2014 2 909 520875 4817335 231 40
2:00:42 1/27/2014 1 27 2014 2 909 520930 4817335 231 40
14:00:48 2/5/2014 2 5 2014 14 914 520732 4817335 232 40
16:00:48 1/5/2010 1 5 2010 16 639 521322 4817336 230 40
8:00:53 2/8/2014 2 8 2014 8 671 520888 4817335 231 40
18:00:50 3/27/2008 3 27 2008 18 635 520518 4817334 232 40



22:00:48 4/11/2009 4 11 2009 22 633 523247 4817343 225 40
16:00:54 2/28/2011 2 28 2011 16 642 521734 4817338 229 40
6:01:11 4/1/2012 4 1 2012 6 665 521924 4817339 229 40
22:01:23 3/14/2011 3 14 2011 22 801 521216 4817336 230 40
22:00:57 3/29/2008 3 29 2008 22 632 520550 4817335 232 40
4:00:55 1/20/2010 1 20 2010 4 638 521239 4817337 230 40
18:00:54 1/13/2011 1 13 2011 18 654 520965 4817336 231 40
12:00:27 4/13/2010 4 13 2010 12 653 521907 4817339 229 40
12:47:24 2/5/2014 2 5 2014 12 657 520963 4817336 231 40
6:00:54 1/11/2013 1 11 2013 6 671 521186 4817337 231 40
16:00:53 2/9/2009 2 9 2009 16 632 521277 4817337 230 40
4:01:12 4/9/2013 4 9 2013 4 671 523082 4817343 226 40
0:00:53 1/24/2010 1 24 2010 0 640 521240 4817337 230 40
0:00:56 2/2/2014 2 2 2014 0 917 520591 4817335 232 40
4:00:50 4/1/2012 4 1 2012 4 665 521922 4817339 229 40
6:00:50 4/2/2012 4 2 2012 6 663 523732 4817345 224 40
0:00:46 2/18/2011 2 18 2011 0 638 521066 4817336 231 40
18:00:41 2/14/2012 2 14 2012 18 658 520741 4817336 232 40
0:00:55 2/19/2011 2 19 2011 0 650 521024 4817337 231 40
22:00:16 11/24/2010 11 24 2010 22 646 522495 4817341 227 40
22:00:53 2/17/2011 2 17 2011 22 638 521064 4817337 231 40
16:00:48 2/8/2012 2 8 2012 16 658 520740 4817336 232 40
2:00:54 1/24/2010 1 24 2010 2 640 521240 4817338 230 40
4:00:56 1/24/2010 1 24 2010 4 640 521238 4817338 230 40
6:00:53 4/6/2014 4 6 2014 6 913 521618 4817339 229 40
20:00:49 4/12/2012 4 12 2012 20 665 521482 4817339 230 40
0:00:30 3/15/2011 3 15 2011 0 801 521217 4817338 230 40
4:01:49 4/23/2009 4 23 2009 4 634 521916 4817340 229 40
6:00:54 4/12/2012 4 12 2012 6 672 521921 4817340 229 40
4:00:56 1/27/2014 1 27 2014 4 909 520887 4817337 231 40
22:00:11 4/21/2008 4 21 2008 22 633 523266 4817345 225 40
12:00:44 1/12/2014 1 12 2014 12 914 520928 4817338 231 40
16:00:43 2/23/2012 2 23 2012 16 658 521114 4817338 231 40
12:01:26 4/14/2013 4 14 2013 12 679 521489 4817340 230 40
10:00:53 12/31/2012 12 31 2012 10 657 520127 4817335 233 40
14:00:37 2/28/2011 2 28 2011 14 654 520895 4817338 231 40
18:00:55 2/1/2011 2 1 2011 18 647 522911 4817345 226 40
17:58:41 12/23/2013 12 23 2013 17 657 521351 4817340 230 40
6:00:35 1/24/2010 1 24 2010 6 640 521238 4817339 230 40
22:00:47 1/24/2013 1 24 2013 22 680 521044 4817339 231 40
0:00:54 12/15/2012 12 15 2012 0 677 524134 4817350 127 40
0:00:43 2/17/2014 2 17 2014 0 916 520552 4817338 232 40
6:00:53 2/2/2014 2 2 2014 6 917 520588 4817338 232 40
22:00:54 2/7/2014 2 7 2014 22 909 521920 4817342 229 40
4:00:54 4/25/2014 4 25 2014 4 908 522951 4817346 226 40
10:00:53 3/30/2010 3 30 2010 10 647 521912 4817342 229 40
8:00:37 12/3/2010 12 3 2010 8 639 520063 4817337 233 40
10:00:42 12/2/2010 12 2 2010 10 641 520159 4817337 233 40
22:00:53 3/27/2008 3 27 2008 22 633 520597 4817339 232 40
0:00:47 1/18/2011 1 18 2011 0 641 521091 4817340 231 40
2:01:12 3/20/2008 3 20 2008 2 634 521739 4817342 229 40
22:00:41 4/7/2008 4 7 2008 22 632 520584 4817339 232 40
0:00:31 2/17/2011 2 17 2011 0 655 520916 4817340 231 40
18:00:47 12/13/2010 12 13 2010 18 647 521155 4817341 231 40



18:00:23 4/5/2011 4 5 2011 18 663 523282 4817348 225 40
10:00:30 1/11/2010 1 11 2010 10 647 520026 4817337 233 40
20:00:47 4/4/2014 4 4 2014 20 679 523660 4817349 224 40
12:00:55 4/10/2010 4 10 2010 12 647 521781 4817343 229 40
16:00:54 4/23/2011 4 23 2011 16 657 521755 4817344 229 40
12:00:53 4/10/2013 4 10 2013 12 671 522134 4817345 228 40
4:00:26 4/20/2012 4 20 2012 4 658 523359 4817349 225 40
0:00:27 3/27/2012 3 27 2012 0 681 521926 4817344 229 40
6:59:18 2/9/2014 2 9 2014 6 657 520981 4817341 231 40
2:00:48 4/1/2012 4 1 2012 2 665 521962 4817345 229 40
18:00:54 2/15/2012 2 15 2012 18 641 520638 4817341 232 40
16:00:54 3/29/2010 3 29 2010 16 656 521821 4817345 229 40
20:01:18 1/1/2014 1 1 2014 20 917 520879 4817342 231 40
18:00:53 3/3/2014 3 3 2014 18 679 520761 4817341 232 40
6:00:43 4/20/2012 4 20 2012 6 658 523354 4817350 225 40
8:00:47 3/30/2010 3 30 2010 8 647 521915 4817345 229 40
16:00:30 2/12/2014 2 12 2014 16 917 520903 4817342 231 40
8:00:52 1/11/2013 1 11 2013 8 671 521192 4817343 231 40
8:00:54 2/2/2014 2 2 2014 8 917 520599 4817341 232 40
8:00:47 4/8/2013 4 8 2013 8 658 521320 4817344 230 40
18:01:09 3/30/2010 3 30 2010 18 638 521974 4817346 229 40
18:00:48 3/25/2011 3 25 2011 18 669 521143 4817344 231 40
4:00:42 2/2/2013   2       2       2013    4       665     520683  4817342 232     40
4:00:42 1/2/2010        1       2       2010    4       633     523391  4817352 225     40
18:00:48        3/20/2010       3       20      2010    18      650     521650  4817346 229     40
22:00:42        2/24/2013       2       24      2013    22      658     520584  4817343 232     40
4:01:00 12/31/2013      12      31      2013    4       671     521074  4817345 231     40
2:00:54 1/20/2011       1       20      2011    2       641     521145  4817345 231     40
2:00:54 12/21/2010      12      21      2010    2       647     521253  4817345 230     40
0:00:54 1/20/2010       1       20      2010    0       641     521156  4817345 231     40
8:00:58 12/31/2013      12      31      2013    8       914     521047  4817345 231     40
0:00:50 3/15/2009       3       15      2009    0       643     520842  4817344 231     40
18:00:35        3/20/2010       3       20      2010    18      638     521218  4817346 230     40
16:00:44        3/6/2009        3       6       2009    16      633     521298  4817346 230     40
2:00:54 2/22/2011       2       22      2011    2       638     520997  4817345 231     40
0:00:42 12/20/2010      12      20      2010    0       647     521249  4817347 230     40
10:00:53        4/10/2013       4       10      2013    10      671     522133  4817349 228     40
18:00:48        1/17/2011       1       17      2011    18      641     521089  4817346 231     40
6:00:47 4/24/2014       4       24      2014    6       907     523415  4817354 225     40
20:00:42        2/24/2013       2       24      2013    20      658     520583  4817345 232     40
8:00:54 12/27/2010      12      27      2010    8       647     521150  4817347 231     40
4:00:18 1/6/2010        1       6       2010    4       644     522138  4817350 228     40
4:00:56 1/20/2011       1       20      2011    4       641     521145  4817347 231     40
14:00:41        2/5/2014        2       5       2014    14      917     520931  4817347 231     40
20:00:47        2/7/2014        2       7       2014    20      909     521931  4817350 229     40
18:00:53        3/6/2011        3       6       2011    18      655     520582  4817346 232     40
22:00:53        1/17/2011       1       17      2011    22      641     521088  4817347 231     40
14:01:24        1/30/2014       1       30      2014    14      909     521083  4817347 231     40
10:01:26        11/14/2011      11      14      2011    10      665     521886  4817350 229     40
4:00:35 12/31/2013      12      31      2013    4       914     521037  4817348 231     40
20:00:25        4/7/2013        4       7       2013    20      658     522461  4817352 227     40
18:00:53        1/3/2012        1       3       2012    18      658     520570  4817346 232     40
18:00:49        3/30/2011       3       30      2011    18      654     520613  4817346 232     40
16:01:10        2/7/2011        2       7       2011    16      646     520916  4817347 231     40



8:00:42 1/19/2010       1       19      2010    8       646     521209  4817348 230     40
16:00:48        12/8/2011       12      8       2011    16      658     519979  4817345 223     5
20:00:55        2/26/2012       2       26      2012    20      663     520738  4817347 232     40
14:00:43        3/3/2010        3       3       2010    14      633     521106  4817348 231     40
4:01:55 4/21/2012       4       21      2012    4       677     523456  4817356 225     40
0:00:29 2/16/2014       2       16      2014    0       916     520748  4817347 232     40
8:01:20 12/24/2010      12      24      2010    8       650     522397  4817353 228     40
18:00:54        2/17/2011       2       17      2011    18      638     521065  4817349 231     40
18:00:57        3/30/2010       3       30      2010    18      647     522011  4817352 228     40
18:00:47        12/8/2012       12      8       2012    18      670     524600  4817361 98      40
18:00:55        12/15/2012      12      15      2012    18      677     523852  4817359 224     40
18:00:48        2/9/2013        2       9       2013    18      665     520684  4817349 232     40
6:00:24 1/27/2014       1       27      2014    6       909     520910  4817350 231     40
18:00:49        3/16/2009       3       16      2009    18      634     521059  4817350 231     40
18:00:47        2/18/2011       2       18      2011    18      657     520885  4817350 231     40
2:00:50 1/22/2014       1       22      2014    2       658     520265  4817348 222     40
2:00:54 1/26/2010       1       26      2010    2       640     520519  4817349 232     40
20:00:54        11/24/2011      11      24      2011    20      665     523711  4817359 224     40
6:00:47 12/31/2013      12      31      2013    6       671     521078  4817351 231     40
6:00:54 4/9/2013        4       9       2013    6       671     523078  4817357 226     40
6:01:08 2/16/2014       2       16      2014    6       909     521769  4817353 229     40
22:00:41        4/23/2009       4       23      2009    22      634     521282  4817351 230     40
0:00:54 12/27/2010      12      27      2010    0       647     521163  4817351 231     40
10:00:11        12/28/2010      12      28      2010    10      650     524202  4817361 127     40
18:01:24        2/4/2010        2       4       2010    18      638     521062  4817351 231     40
2:00:54 12/31/2013      12      31      2013    2       671     521076  4817351 231     40
0:00:41 4/8/2012        4       8       2012    0       671     523189  4817358 226     40
12:00:24        1/5/2013        1       5       2013    12      641     520154  4817348 222     40
2:01:11 4/8/2013        4       8       2013    2       677     524547  4817363 98      40
6:01:12 1/1/2010        1       1       2010    6       639     523532  4817359 225     40
16:00:47        1/4/2011        1       4       2011    16      657     520788  4817351 232     40
22:00:48        1/19/2011       1       19      2011    22      655     521166  4817352 231     40
2:01:12 2/16/2010       2       16      2010    2       647     524657  4817364 98      40
18:00:42        3/9/2009        3       9       2009    18      633     520516  4817350 221     40
20:00:42        3/5/2014        3       5       2014    20      679     520524  4817350 221     40
16:00:49        1/10/2011       1       10      2011    16      654     521038  4817352 231     40
18:00:53        1/17/2011       1       17      2011    18      647     520821  4817351 231     40
8:00:48 4/13/2013       4       13      2013    8       658     521494  4817354 230     40
4:00:53 1/26/2010       1       26      2010    4       640     520520  4817351 221     40
4:01:11 3/29/2014       3       29      2014    4       918     524503  4817364 98      40
12:00:54        12/10/2010      12      10      2010    12      638     521035  4817353 231     40
18:00:41        3/21/2010       3       21      2010    18      641     522372  4817357 228     40
8:00:50 12/31/2013      12      31      2013    8       671     521087  4817353 231     40
18:00:48        1/5/2010        1       5       2010    18      639     521215  4817354 230     40
18:00:53        3/16/2011       3       16      2011    18      658     521985  4817356 229     40
18:00:57        3/26/2010       3       26      2010    18      653     522542  4817358 227     40
16:01:12        2/1/2013        2       1       2013    16      680     521092  4817353 231     40
0:01:11 1/22/2010       1       22      2010    0       643     524816  4817366 98      40
12:00:49        1/25/2012       1       25      2012    12      665     520912  4817353 231     40
14:00:53        1/4/2011        1       4       2011    14      657     520791  4817353 232     40
4:00:53 4/29/2009       4       29      2009    4       646     521916  4817356 229     40
12:00:26        3/30/2010       3       30      2010    12      647     522069  4817357 228     40
18:00:34        3/1/2012        3       1       2012    18      666     520752  4817353 232     40
16:00:42        2/12/2011       2       12      2011    16      638     520696  4817353 221     40



18:01:03        2/26/2011       2       26      2011    18      647     520719  4817353 221     40
2:00:42 12/30/2013      12      30      2013    2       917     521211  4817355 230     40
4:00:42 2/18/2014       2       18      2014    4       914     520887  4817354 231     40
22:00:54        1/23/2010       1       23      2010    22      640     521336  4817355 230     40
18:01:29        3/29/2008       3       29      2008    18      632     520529  4817353 221     40
18:00:50        3/11/2010       3       11      2010    18      641     521378  4817356 230     40
0:00:53 12/30/2013      12      30      2013    0       917     521216  4817355 230     40
4:00:31 1/2/2009        1       2       2009    4       634     524166  4817366 127     40
16:00:25        4/6/2012        4       6       2012    16      658     522360  4817359 228     40
18:00:56        3/30/2010       3       30      2010    18      638     521922  4817358 229     40
4:00:51 4/21/2012       4       21      2012    4       658     523790  4817365 224     40
18:01:10        4/8/2009        4       8       2009    18      643     524098  4817366 127     40
18:00:47        2/7/2011        2       7       2011    18      641     520638  4817355 221     40
4:00:54 4/18/2012       4       18      2012    4       677     524614  4817368 98      40
14:00:44        2/28/2011       2       28      2011    14      655     520910  4817355 220     40
0:02:18 1/1/2014        1       1       2014    0       911     524552  4817368 98      40
4:00:22 3/17/2009       3       17      2009    4       637     523022  4817363 226     40
22:00:54        2/4/2010        2       4       2010    22      638     521059  4817357 231     40
18:00:36        1/13/2011       1       13      2011    18      654     520961  4817357 220     40
0:00:37 3/13/2013       3       13      2013    0       663     524135  4817368 127     40
12:00:57        4/6/2012        4       6       2012    12      657     521656  4817359 229     40
10:01:17        2/28/2011       2       28      2011    10      655     521195  4817358 231     40
20:00:48        1/21/2013       1       21      2013    20      671     523435  4817365 225     40
6:00:41 12/15/2012      12      15      2012    6       680     523757  4817367 224     40
16:00:52        1/13/2010       1       13      2010    16      647     520022  4817355 222     40
2:00:54 4/19/2008       4       19      2008    2       631     523140  4817365 226     40
22:00:54        3/17/2012       3       17      2012    22      663     520957  4817358 220     40
6:00:50 3/22/2009       3       22      2009    6       644     520983  4817358 220     40
4:00:44 1/11/2013       1       11      2013    4       658     521218  4817359 230     40
18:00:24        3/26/2011       3       26      2011    18      663     521483  4817360 230     40
10:00:50        4/2/2012        4       2       2012    10      674     521598  4817360 230     40
18:01:23        2/4/2011        2       4       2011    18      646     520660  4817357 221     40
8:01:13 12/15/2013      12      15      2013    8       914     521011  4817359 220     40
12:00:28        3/3/2010        3       3       2010    12      633     521095  4817359 220     40
10:00:48        12/30/2012      12      30      2012    10      657     520137  4817356 222     40
18:01:12        1/12/2013       1       12      2013    18      677     520771  4817358 221     40
2:00:47 12/31/2010      12      31      2010    2       639     524001  4817369 224     40
2:00:43 12/25/2012      12      25      2012    2       657     519896  4817356 223     5
18:00:51        12/13/2011      12      13      2011    18      659     524557  4817371 98      40
8:00:30 1/27/2014       1       27      2014    8       909     520907  4817359 220     40
0:00:51 2/8/2014        2       8       2014    0       909     521915  4817363 229     40
2:01:18 12/28/2010      12      28      2010    2       639     523116  4817367 226     40
18:00:50        2/21/2013       2       21      2013    18      663     520688  4817359 221     40
14:00:47        2/28/2011       2       28      2011    14      657     520931  4817360 220     40
18:00:47        4/6/2012        4       6       2012    18      677     522812  4817366 226     40
0:00:49 4/11/2009       4       11      2009    0       634     524169  4817371 127     40
0:00:48 1/19/2011       1       19      2011    0       641     521268  4817361 219     40
22:00:47        4/14/2009       4       14      2009    22      634     520148  4817358 222     40
20:00:43        2/28/2014       2       28      2014    20      679     520710  4817359 221     40
4:00:50 1/20/2011       1       20      2011    4       647     521150  4817361 220     40
18:01:11        2/13/2014       2       13      2014    18      916     521867  4817363 229     40
6:00:24 4/15/2009       4       15      2009    6       634     520158  4817358 222     40
8:00:42 1/29/2014       1       29      2014    8       907     521013  4817361 220     40
20:01:12        1/3/2014        1       3       2014    20      917     521091  4817361 220     40



22:00:54        4/17/2011       4       17      2011    22      662     524207  4817372 127     40
4:00:54 1/1/2014        1       1       2014    4       679     520618  4817360 221     40
4:00:56 4/15/2009       4       15      2009    4       634     520147  4817359 222     40
0:00:55 4/15/2009       4       15      2009    0       634     520147  4817359 222     40
6:00:21 4/29/2009       4       29      2009    6       646     521936  4817365 229     40
6:00:47 2/8/2014 2 8 2014 6 914 520922 4817362 220 40
4:00:53 4/24/2009 4 24 2009 4 646 521924 4817365 229 40
8:00:18 2/11/2013 2 11 2013 8 665 521208 4817362 219 40
8:01:02 3/16/2011 3 16 2011 8 654 522260 4817366 228 40
18:00:48 3/26/2011 3 26 2011 18 658 522818 4817368 226 40
18:00:54 2/1/2011 2 1 2011 18 647 522985 4817369 226 40
2:00:43 5/10/2011 5 10 2011 2 667 521931 4817365 229 40
10:00:53 12/26/2012 12 26 2012 10 657 520121 4817360 222 40
12:00:55 11/30/2009 11 30 2009 12 638 521866 4817366 229 40
22:00:39 3/27/2014 3 27 2014 22 908 524357 4817375 127 40
2:00:12 2/24/2009 2 24 2009 2 637 524502 4817375 98 40
14:02:28 3/30/2010 3 30 2010 14 647 522175 4817367 228 40
18:00:41 3/16/2011 3 16 2011 18 654 521154 4817364 220 40
2:00:54 2/13/2014 2 13 2014 2 917 520866 4817363 220 40
2:00:56 1/9/2013 1 9 2013 2 663 524205 4817374 127 40
0:00:56 1/20/2011 1 20 2011 0 647 521157 4817364 220 40
10:00:55 3/30/2010 3 30 2010 10 656 521919 4817367 218 40
10:00:53 1/19/2011 1 19 2011 10 657 521247 4817365 219 40
12:23:23 5/7/2013 5 7 2013 12 657 521955 4817367 229 40
8:00:43 3/30/2010 3 30 2010 8 656 521924 4817367 218 40
10:00:11 10/26/2008 10 26 2008 10 637 521078 4817365 220 40
2:00:56 2/16/2010 2 16 2010 2 640 524628 4817377 98 40
2:00:55 1/10/2013 1 10 2013 2 675 523774 4817374 224 40
4:00:39 12/24/2013 12 24 2013 4 671 520992 4817365 220 40
0:00:23 2/16/2010 2 16 2010 0 647 524634 4817377 98 40
2:00:22 1/20/2011 1 20 2011 2 647 521159 4817365 220 40
18:00:37 4/8/2009 4 8 2009 18 648 524126 4817375 127 40
18:00:41 1/24/2011 1 24 2011 18 801 524366 4817376 127 40
18:00:41 2/16/2011 2 16 2011 18 655 520909 4817365 220 40
18:00:55 12/19/2010 12 19 2010 18 647 521184 4817366 220 40
18:00:48 1/11/2013 1 11 2013 18 677 520828 4817365 220 40
18:01:08 4/2/2010 4 2 2010 18 650 523448 4817374 225 40
18:00:48 3/2/2014 3 2 2014 18 908 521197 4817366 220 40
2:00:39 4/15/2009 4 15 2009 2 634 520147 4817363 222 40
0:00:50 4/8/2008 4 8 2008 0 636 520579 4817365 221 40
0:01:17 3/27/2010 3 27 2010 0 656 523063 4817373 226 40
4:01:05 2/5/2011 2 5 2011 4 646 520967 4817366 220 40
20:00:28 2/15/2014 2 15 2014 20 916 520739 4817366 221 40
18:00:26 2/4/2010 2 4 2010 18 638 521100 4817367 220 40
10:00:47 2/4/2014 2 4 2014 10 671 520892 4817366 220 40
16:00:49 3/15/2011 3 15 2011 16 654 522006 4817370 218 40
6:00:41 1/15/2011 1 15 2011 6 641 521186 4817367 220 40
18:01:18 2/18/2012 2 18 2012 18 641 520627 4817366 221 40
4:00:24 4/6/2011 4 6 2011 4 665 523209 4817374 226 40
6:00:47 1/11/2013 1 11 2013 6 658 521234 4817367 219 40
0:00:55 4/11/2009 4 11 2009 0 639 522987 4817373 226 40
4:01:33 2/16/2010 2 16 2010 4 647 524678 4817380 98 40
14:01:12 11/17/2010 11 17 2010 14 642 522523 4817372 227 40
20:00:53 2/4/2014 2 4 2014 20 917 520610 4817366 221 40



4:00:54 4/22/2011 4 22 2011 4 664 521914 4817371 218 40
4:00:54 4/12/2009 4 12 2009 4 633 523086 4817375 226 40
18:00:53 3/29/2010 3 29 2010 18 801 523937 4817378 224 40
0:00:56 4/20/2011 4 20 2011 0 665 522383 4817373 217 40
18:00:41 4/2/2008 4 2 2008 18 637 523868 4817378 224 40
6:01:13 12/31/2013 12 31 2013 6 917 521365 4817370 219 40
18:00:25 3/1/2012 3 1 2012 18 658 520785 4817368 221 40
2:00:47 4/23/2009 4 23 2009 2 634 521944 4817372 218 40
4:00:25 2/15/2011 2 15 2011 4 657 521215 4817370 219 40
18:01:11 4/8/2009 4 8 2009 18 641 524089 4817379 127 40
4:00:46 3/29/2012 3 29 2012 4 678 521994 4817372 218 40
8:00:53 12/31/2010 12 31 2010 8 650 523292 4817377 225 40
22:00:53 3/14/2012 3 14 2012 22 665 521168 4817371 220 40
4:00:33 3/15/2012 3 15 2012 4 665 521169 4817371 220 40
14:00:51 2/4/2011 2 4 2011 14 641 521034 4817370 220 40
0:00:42 4/1/2013 4 1 2013 0 658 523110 4817377 226 40
14:00:53 1/30/2014 1 30 2014 14 671 520861 4817370 220 40
18:00:23 2/12/2014 2 12 2014 18 916 520839 4817370 220 40
18:00:41 3/25/2008 3 25 2008 18 635 521585 4817372 219 40
0:00:57 3/26/2013 3 26 2013 0 677 520151 4817368 222 40
6:00:42 2/16/2010 2 16 2010 6 640 524626 4817383 98 40
4:00:54 2/16/2010 2 16 2010 4 640 524624 4817383 98 40
22:00:42 4/9/2009 4 9 2009 22 640 523821 4817380 224 40
0:01:04 1/24/2011 1 24 2011 0 657 521136 4817371 220 40
2:00:56 3/15/2012 3 15 2012 2 665 521180 4817372 220 40
20:00:44 2/26/2014 2 26 2014 20 909 521299 4817372 219 40
22:00:15 4/7/2008 4 7 2008 22 636 520579 4817370 221 40
8:00:48 2/4/2011 2 4 2011 8 646 521022 4817371 220 40
6:01:50 1/1/2014 1 1 2014 6 679 520629 4817370 221 40
16:00:55 1/1/2010 1 1 2010 16 646 521642 4817373 218 40
18:01:07 1/27/2014 1 27 2014 18 914 519999 4817368 223 5
22:00:43 2/15/2014 2 15 2014 22 916 520738 4817371 221 40
4:00:15 1/2/2009 1 2 2009 4 633 524517 4817384 98 40
16:01:23 1/25/2011 1 25 2011 16 646 520653 4817371 221 40
4:00:53 2/4/2011 2 4 2011 4 650 521200 4817372 220 40
8:00:53 12/28/2010 12 28 2010 8 650 523048 4817379 215 40
18:00:51 2/13/2011 2 13 2011 18 801 522994 4817378 215 40
2:00:54 12/23/2012 12 23 2012 2 674 521014 4817372 220 40
12:00:48 4/10/2010 4 10 2010 12 646 521787 4817375 218 40
8:01:18 1/1/2014 1 1 2014 8 679 520620 4817371 221 40
6:00:35 3/31/2009 3 31 2009 6 644 522193 4817376 217 40
2:00:52 4/29/2010 4 29 2010 2 646 523683 4817381 224 40
6:00:55 4/22/2011 4 22 2011 6 664 521907 4817375 218 40
2:00:44 1/11/2013 1 11 2013 2 658 521228 4817373 219 40
2:01:14 3/2/2013 3 2 2013 2 665 523864 4817382 224 40
14:00:48 2/5/2014 2 5 2014 14 909 521113 4817373 220 40
18:00:53 3/14/2009 3 14 2009 18 638 520554 4817371 221 40
8:00:44 2/20/2009 2 20 2009 8 637 524665 4817385 98 40
10:01:11 12/27/2012 12 27 2012 10 657 520095 4817370 222 40
4:00:56 4/22/2011 4 22 2011 4 801 521923 4817376 218 40
22:00:41 3/25/2013 3 25 2013 22 677 520146 4817370 222 40
2:00:53 5/11/2011 5 11 2011 2 667 524370 4817384 127 40
16:00:24 3/13/2012 3 13 2012 16 658 521949 4817376 218 40
18:00:26 2/15/2012 2 15 2012 18 658 520790 4817372 221 40



6:00:44 3/15/2012 3 15 2012 6 665 521172 4817374 220 40
8:00:47 1/11/2013 1 11 2013 8 658 521229 4817374 219 40
2:00:54 2/2/2011 2 2 2011 2 647 522708 4817379 216 40
22:00:43 12/19/2010 12 19 2010 22 647 521181 4817374 220 40
10:00:57 3/30/2010 3 30 2010 10 638 521798 4817376 218 40
6:00:42 2/4/2011 2 4 2011 6 650 521201 4817374 220 40
18:02:54 2/7/2011 2 7 2011 18 650 520668 4817373 221 40
8:00:53 12/31/2013 12 31 2013 8 917 521331 4817375 219 40
16:00:42 12/22/2010 12 22 2010 16 650 521363 4817375 219 40
4:00:48 4/2/2010 4 2 2010 4 746 524367 4817385 127 40
4:00:24 2/13/2011 2 13 2011 4 657 521070 4817374 220 40
22:00:33 1/19/2011 1 19 2011 22 647 521158 4817375 220 40
16:00:53 2/22/2011 2 22 2011 16 655 521962 4817377 218 40
22:01:17 2/1/2014 2 1 2014 22 671 520603 4817373 221 40
20:00:41 3/14/2012 3 14 2012 20 665 521168 4817375 220 40
18:01:11 2/27/2009 2 27 2009 18 633 521219 4817375 219 40
16:00:47 1/11/2010 1 11 2010 16 647 520028 4817371 222 40
14:00:43 1/23/2011 1 23 2011 14 801 524528 4817386 98 40
0:00:24 1/10/2014 1 10 2014 0 914 520023 4817372 222 40
10:00:53 11/30/2009 11 30 2009 10 638 521859 4817377 218 40
0:00:56 4/8/2008 4 8 2008 0 631 520658 4817374 221 40
18:01:24 3/3/2013 3 3 2013 18 679 520701 4817374 221 40
18:00:44 2/14/2009 2 14 2009 18 633 520952 4817375 220 40
12:00:47 12/18/2012 12 18 2012 12 680 521932 4817378 218 40
10:00:54 2/28/2011 2 28 2011 10 657 521213 4817376 219 40
8:00:48 3/28/2010 3 28 2010 8 646 522800 4817381 216 40
22:00:31 3/21/2010 3 21 2010 22 644 521904 4817378 218 40
6:00:54 3/29/2012 3 29 2012 6 678 521992 4817379 218 40
2:00:54 2/19/2014 2 19 2014 2 917 521164 4817376 220 40
2:00:42 3/29/2012 3 29 2012 2 658 521937 4817379 218 40
10:01:53 1/19/2011 1 19 2011 10 647 521299 4817377 219 40
4:00:43 2/20/2009 2 20 2009 4 637 524671 4817388 98 40
4:00:14 12/29/2008 12 29 2008 4 632 523758 4817385 213 40
2:00:47 4/22/2011 4 22 2011 2 664 521895 4817379 218 40
22:00:53 4/20/2011 4 20 2011 22 665 523230 4817383 214 40
18:00:56 3/11/2010 3 11 2010 18 646 521284 4817377 219 40
10:00:24 3/3/2010 3 3 2010 10 633 521242 4817377 219 40
6:00:33 2/20/2009 2 20 2009 6 637 524673 4817389 98 40
22:00:53 4/21/2011 4 21 2011 22 801 521910 4817379 218 40
18:00:42 2/2/2009 2 2 2009 18 637 524247 4817387 127 40
22:00:32 1/14/2014 1 14 2014 22 671 521082 4817377 220 40
0:00:56 3/22/2010 3 22 2010 0 644 521920 4817379 218 40
18:00:55 4/18/2011 4 18 2011 18 668 524564 4817389 98 40
16:00:42 1/12/2010 1 12 2010 16 647 520025 4817374 222 40
14:00:48 2/22/2011 2 22 2011 14 655 521952 4817380 218 40
2:00:54 3/30/2011 3 30 2011 2 658 523884 4817387 213 40
22:00:42 2/16/2011 2 16 2011 22 654 521172 4817378 220 40
4:00:54 4/16/2009 4 16 2009 4 642 524563 4817389 98 40
22:00:47 2/4/2014 2 4 2014 22 917 520605 4817376 221 40
16:01:13 3/26/2010 3 26 2010 16 647 521861 4817380 218 40
6:00:48 4/4/2013 4 4 2013 6 679 523896 4817387 213 40
16:02:24 2/18/2014 2 18 2014 16 916 521009 4817377 220 40
18:00:56 4/7/2010 4 7 2010 18 641 522743 4817383 216 40
14:00:53 1/8/2013 1 8 2013 14 671 521041 4817377 220 40



10:01:02 12/2/2010 12 2 2010 10 646 520906 4817377 220 40
22:01:11 1/5/2010 1 5 2010 22 638 521182 4817378 220 40
18:00:53 2/1/2011 2 1 2011 18 654 520915 4817377 220 40
2:00:54 1/15/2014 1 15 2014 2 671 521082 4817378 220 40
0:00:54 4/22/2011 4 22 2011 0 801 521913 4817381 218 40
6:00:42 12/31/2010 12 31 2010 6 647 522066 4817381 217 40
18:00:42 1/17/2011 1 17 2011 18 654 520636 4817377 221 40
18:01:13 3/21/2010 3 21 2010 18 644 521908 4817381 218 40
6:00:53 4/16/2009 4 16 2009 6 642 524564 4817390 97 40
4:00:47 4/22/2013 4 22 2013 4 658 521928 4817381 218 40
18:00:53 2/11/2014 2 11 2014 18 909 522043 4817381 217 40
6:00:47 4/2/2010 4 2 2010 6 746 524366 4817389 126 40
2:00:53 2/19/2014 2 19 2014 2 916 521182 4817379 220 40
16:00:37 3/22/2010 3 22 2010 16 655 521791 4817381 218 40
0:00:30 2/13/2014 2 13 2014 0 909 520642 4817377 221 40
18:00:54 1/5/2010 1 5 2010 18 638 521183 4817379 220 40
18:00:47 1/31/2009 1 31 2009 18 637 524320 4817390 126 40
4:00:49 12/31/2010 12 31 2010 4 647 522066 4817382 217 40
2:01:24 2/2/2014 2 2 2014 2 671 520586 4817377 221 40
4:00:41 3/29/2012 3 29 2012 4 658 521925 4817382 218 40
0:00:36 2/4/2013 2 4 2013 0 665 520540 4817377 221 40
22:00:44 1/11/2011 1 11 2011 22 655 521173 4817379 220 40
2:00:49 4/22/2013 4 22 2013 2 658 521928 4817382 218 40
0:00:26 3/29/2012 3 29 2012 0 658 521915 4817382 218 40
20:00:47 3/7/2013 3 7 2013 20 658 520708 4817378 221 40
0:00:41 3/1/2013 3 1 2013 0 671 520650 4817378 221 40
0:01:18 1/15/2014 1 15 2014 0 671 521085 4817379 220 40
20:00:39 2/28/2013 2 28 2013 20 671 520651 4817378 221 40
2:00:24 2/20/2009 2 20 2009 2 637 524672 4817392 97 40
0:00:51 3/15/2012 3 15 2012 0 665 521168 4817380 220 40
10:00:53 1/14/2010 1 14 2010 10 647 520124 4817377 222 40
20:00:53 2/3/2013 2 3 2013 20 665 520548 4817378 221 40
4:00:55 4/6/2010 4 6 2010 4 647 521944 4817383 218 40
22:00:53 2/28/2013 2 28 2013 22 671 520650 4817379 221 40
4:00:53 1/6/2013 1 6 2013 4 671 520636 4817379 221 40
10:00:48 4/2/2012 4 2 2012 10 665 521625 4817382 218 40
0:00:41 2/17/2011 2 17 2011 0 654 521173 4817381 220 40
4:00:54 12/2/2010 12 2 2010 4 646 521182 4817381 220 40
10:00:55 12/23/2012 12 23 2012 10 674 521185 4817381 220 40
0:00:47 4/16/2008 4 16 2008 0 633 520855 4817380 220 40
2:00:53 1/6/2009 1 6 2009 2 634 520625 4817380 221 40
22:00:49 3/7/2010 3 7 2010 22 646 521000 4817381 220 40
20:00:48 2/14/2014 2 14 2014 20 917 520596 4817380 221 40
2:00:56 2/25/2013 2 25 2013 2 665 520609 4817380 221 40
18:00:53 2/8/2011 2 8 2011 18 641 520502 4817379 221 40
22:00:50 3/28/2012 3 28 2012 22 658 521913 4817384 218 40
2:00:48 2/2/2013 2 2 2013 2 677 520586 4817380 221 40
4:00:55 4/4/2013 4 4 2013 4 679 523899 4817391 213 40
22:00:54 1/5/2013 1 5 2013 22 671 520636 4817380 221 40
22:00:42 2/24/2013 2 24 2013 22 665 520603 4817380 221 40
4:00:51 1/11/2013 1 11 2013 4 680 521310 4817383 219 40
14:00:48 1/12/2010 1 12 2010 14 647 520037 4817379 222 40
10:00:30 3/3/2010 3 3 2010 10 646 521137 4817382 220 40
20:00:56 2/24/2013 2 24 2013 20 665 520601 4817381 221 40



0:00:29 2/2/2014 2 2 2014 0 671 520607 4817381 221 40
6:00:48 4/13/2013 4 13 2013 6 658 521921 4817385 218 40
0:00:28 1/9/2013 1 9 2013 0 663 524203 4817393 126 40
10:00:44 1/2/2009 1 2 2009 10 637 524528 4817394 97 40
2:00:54 12/29/2008 12 29 2008 2 632 523763 4817391 213 40
18:00:43 12/19/2010 12 19 2010 18 647 521178 4817383 220 40
0:00:54 2/19/2014 2 19 2014 0 916 521180 4817383 220 40
6:00:56 3/22/2010 3 22 2010 6 640 522019 4817386 217 40
2:00:54 4/16/2009 4 16 2009 2 642 524609 4817395 97 40
16:00:53 2/4/2014 2 4 2014 16 914 520772 4817382 221 40
2:00:41 4/24/2009 4 24 2009 2 646 521918 4817386 218 40
4:00:48 2/2/2013 2 2 2013 4 677 520593 4817381 221 40
2:00:54 4/22/2011 4 22 2011 2 801 521916 4817386 218 40
22:00:47 12/30/2010 12 30 2010 22 641 523573 4817391 214 40
8:00:24 1/6/2009 1 6 2009 8 634 520622 4817382 221 40
6:00:23 1/15/2014 1 15 2014 6 671 521091 4817383 220 40
16:00:50 2/21/2009 2 21 2009 16 634 520676 4817382 221 40
14:00:42 1/18/2012 1 18 2012 14 663 524507 4817395 97 40
12:00:53 12/23/2012 12 23 2012 12 674 521184 4817384 220 40
20:00:43 12/16/2011 12 16 2011 20 658 521931 4817386 218 40
16:01:50 1/11/2011 1 11 2011 16 801 521233 4817384 219 40
18:00:54 12/15/2011 12 15 2011 18 667 521909 4817386 218 40
22:00:47 2/14/2014 2 14 2014 22 917 520603 4817382 221 40
6:00:52 12/17/2012 12 17 2012 6 671 524655 4817396 97 40
6:00:48 1/6/2009 1 6 2009 6 634 520627 4817382 221 40
16:01:11 2/11/2014 2 11 2014 16 679 521370 4817385 219 40
0:00:47 1/27/2014 1 27 2014 0 909 520950 4817383 220 40
14:00:54 3/22/2010 3 22 2010 14 653 521888 4817386 218 40
0:00:45 2/19/2011 2 19 2011 0 657 520989 4817384 220 40
0:00:52 1/6/2009 1 6 2009 0 634 520617 4817383 221 40
2:00:42 4/4/2013 4 4 2013 2 679 523893 4817393 213 40
16:01:54 3/30/2010 3 30 2010 16 647 521977 4817387 218 40
6:00:56 2/12/2011 2 12 2011 6 655 521018 4817384 220 40
16:00:58 2/12/2014 2 12 2014 16 916 520965 4817384 220 40
18:01:23 4/1/2010 4 1 2010 18 746 524364 4817395 126 40
22:00:47 4/10/2009 4 10 2009 22 648 523872 4817394 213 40
0:00:46 1/6/2013 1 6 2013 0 671 520641 4817383 221 40
2:00:23 4/11/2013 4 11 2013 2 658 521910 4817387 218 40
22:00:54 2/3/2013 2 3 2013 22 665 520548 4817383 221 40
12:00:26 4/10/2010 4 10 2010 12 652 521840 4817387 218 40
2:00:54 4/9/2013 4 9 2013 2 671 523073 4817391 215 40
22:00:44 3/29/2011 3 29 2011 22 658 523847 4817394 213 40
12:00:26 1/29/2014 1 29 2014 12 907 520972 4817384 220 40
6:00:43 1/19/2009 1 19 2009 6 634 520651 4817383 221 40
2:00:31 4/3/2010 4 3 2010 2 653 521937 4817387 218 40
20:00:48 3/5/2014 3 5 2014 20 916 523868 4817394 213 40
6:00:25 12/2/2010 12 2 2010 6 646 521182 4817385 220 40
2:00:42 2/5/2014 2 5 2014 2 917 520606 4817383 221 40
4:00:56 1/15/2014 1 15 2014 4 671 521089 4817385 220 40
4:00:52 3/17/2009 3 17 2009 4 634 520892 4817384 220 40
0:00:54 2/15/2014 2 15 2014 0 917 520601 4817384 221 40
6:00:47 1/6/2013 1 6 2013 6 671 520638 4817384 221 40
14:00:24 3/22/2010 3 22 2010 14 647 522012 4817388 217 40
2:00:24 1/10/2014 1 10 2014 2 914 520021 4817382 222 40



14:00:51 3/14/2011 3 14 2011 14 653 522521 4817390 216 40
4:00:56 3/17/2011 3 17 2011 4 654 521181 4817386 220 40
18:01:24 4/2/2010 4 2 2010 18 640 523828 4817394 213 40
16:00:41 4/16/2011 4 16 2011 16 801 521810 4817388 218 40
12:00:48 1/24/2011 1 24 2011 12 647 521171 4817386 220 40
2:00:53 3/27/2010 3 27 2010 2 656 523086 4817392 215 40
2:00:48 4/16/2008 4 16 2008 2 633 520856 4817385 220 40
14:00:53 12/31/2009 12 31 2009 14 647 521412 4817387 219 40
12:00:53 4/14/2013 4 14 2013 12 658 521600 4817388 219 40
0:00:53 1/10/2013 1 10 2013 0 675 523692 4817395 213 40
6:00:54 4/27/2011 4 27 2011 6 664 523537 4817394 214 40
16:01:03 3/8/2010 3 8 2010 16 641 521127 4817386 220 40
18:00:54 3/21/2013 3 21 2013 18 679 520846 4817386 220 40
0:00:54 2/5/2014 2 5 2014 0 917 520606 4817385 221 40
18:00:23 1/5/2013 1 5 2013 18 671 520640 4817385 221 40
8:01:13 3/11/2010 3 11 2010 8 646 521286 4817387 219 40
4:00:48 4/11/2013 4 11 2013 4 658 521909 4817389 218 40
18:00:47 1/16/2011 1 16 2011 18 650 521343 4817387 219 40
14:00:44 2/12/2011 2 12 2011 14 654 520669 4817385 221 40
4:00:43 3/18/2013 3 18 2013 4 679 524003 4817396 213 40
14:00:47 2/4/2014 2 4 2014 14 914 520772 4817386 221 40
18:00:56 2/16/2011 2 16 2011 18 654 521173 4817387 220 40
4:00:54 4/2/2012 4 2 2012 4 679 523123 4817394 215 40
0:00:52 3/4/2010 3 4 2010 0 641 520809 4817386 220 40
4:00:43 2/12/2011 2 12 2011 4 655 521018 4817387 220 40
0:00:13 2/19/2014 2 19 2014 0 917 521140 4817387 220 40
6:00:48 4/6/2010 4 6 2010 6 647 521935 4817390 218 40
8:00:45 1/19/2009 1 19 2009 8 634 520649 4817386 221 40
0:00:54 12/23/2012 12 23 2012 0 674 520844 4817387 220 40
14:00:44 12/13/2013 12 13 2013 14 917 520328 4817385 222 40
10:00:49 1/29/2014 1 29 2014 10 907 520977 4817387 220 40
8:00:24 12/29/2008 12 29 2008 8 637 523714 4817396 213 40
18:00:48 12/26/2010 12 26 2010 18 657 520915 4817387 220 40
18:00:53 4/21/2011 4 21 2011 18 801 521907 4817390 218 40
6:00:54 3/27/2010 3 27 2010 6 656 523085 4817394 215 40
18:00:24 4/5/2011 4 5 2011 18 659 524682 4817400 97 40
18:00:42 3/30/2011 3 30 2011 18 659 523859 4817397 213 40
2:00:49 1/2/2014 1 2 2014 2 917 520941 4817387 220 40
16:00:44 2/13/2009 2 13 2009 16 633 521190 4817388 220 40
22:00:56 3/31/2013 3 31 2013 22 679 523142 4817395 215 40
22:00:14 4/7/2008 4 7 2008 22 631 520669 4817387 221 40
22:00:48 4/18/2014 4 18 2014 22 909 523764 4817397 213 40
8:01:12 2/7/2014 2 7 2014 8 671 521011 4817388 220 40
18:02:16 1/3/2012 1 3 2012 18 641 521234 4817389 219 40
18:00:54 3/9/2010 3 9 2010 18 646 521073 4817388 220 40
16:00:58 2/12/2011 2 12 2011 16 655 520719 4817387 221 40
0:00:57 3/28/2014 3 28 2014 0 908 524352 4817399 126 40
0:00:56 4/9/2013 4 9 2013 0 671 523075 4817395 215 40
2:00:54 4/29/2010 4 29 2010 2 644 523038 4817395 215 40
4:00:54 3/27/2010 3 27 2010 4 656 523089 4817395 215 40
18:00:20 1/21/2009 1 21 2009 18 635 521219 4817389 219 40
2:00:36 1/14/2011 1 14 2011 2 641 521315 4817389 219 40
2:00:54 3/28/2014 3 28 2014 2 908 524353 4817400 126 40
22:00:54 12/16/2011 12 16 2011 22 658 521929 4817391 218 40



0:01:16 4/6/2013 4 6 2013 0 663 524279 4817399 126 40
4:00:53 4/13/2013 4 13 2013 4 658 521921 4817391 218 40
1:28:54 12/17/2012 12 17 2012 1 641 523398 4817397 214 40
22:02:29 4/19/2014 4 19 2014 22 914 522052 4817392 217 40
8:00:48 2/4/2011 2 4 2011 8 641 521071 4817389 220 40
20:00:35 2/2/2013 2 2 2013 20 665 520534 4817387 221 40
0:00:55 4/11/2009 4 11 2009 0 648 523876 4817398 213 40
18:00:41 3/20/2011 3 20 2011 18 660 521035 4817389 220 40
8:01:12 1/7/2013 1 7 2013 8 671 520634 4817388 221 40
2:00:24 4/13/2013 4 13 2013 2 658 521907 4817392 218 40
2:00:46 2/1/2014 2 1 2014 2 907 520545 4817388 221 40
4:00:36 3/31/2014 3 31 2014 4 909 521337 4817390 219 40
2:00:53 1/16/2014 1 16 2014 2 671 520707 4817389 221 40
18:00:54 3/30/2011 3 30 2011 18 655 520647 4817388 221 40
12:00:26 2/10/2014 2 10 2014 12 914 521193 4817390 220 40
6:00:42 3/29/2012 3 29 2012 6 658 521920 4817393 218 40
18:00:35 3/3/2010 3 3 2010 18 641 520824 4817389 220 40
12:00:53 3/3/2010 3 3 2010 12 646 521127 4817390 220 40
6:01:24 1/7/2013 1 7 2013 6 671 520633 4817389 221 40
0:00:41 2/25/2013 2 25 2013 0 665 520604 4817389 221 40
2:00:23 4/4/2013 4 4 2013 2 658 523596 4817399 214 40
20:00:30 1/31/2014 1 31 2014 20 907 520548 4817389 221 40
12:00:52 4/23/2011 4 23 2011 12 657 521846 4817393 218 40
0:00:52 12/31/2013 12 31 2013 0 671 521040 4817390 220 40
0:01:14 2/2/2013 2 2 2013 0 677 520544 4817389 221 40
14:01:12 3/29/2010 3 29 2010 14 647 522076 4817394 217 40
4:00:53 3/28/2014 3 28 2014 4 908 524352 4817402 126 40
22:00:55 2/2/2013 2 2 2013 22 665 520545 4817389 221 40
6:00:53 2/5/2011 2 5 2011 6 650 521083 4817391 220 40
22:00:54 1/3/2014 1 3 2014 22 914 519966 4817387 223 5
4:00:41 12/24/2010 12 24 2010 4 650 522617 4817396 216 40
20:00:53 2/1/2014 2 1 2014 20 671 520616 4817390 221 40
16:01:41 4/15/2009 4 15 2009 16 648 524006 4817401 213 40
0:00:30 12/28/2010 12 28 2010 0 639 523226 4817398 214 40
8:00:53 4/1/2012 4 1 2012 8 665 522053 4817394 217 40
18:00:20 12/8/2011 12 8 2011 18 658 520062 4817388 222 40
0:00:19 3/25/2009 3 25 2009 0 646 521155 4817392 220 40
0:00:55 4/8/2010 4 8 2010 0 655 523259 4817399 214 40
0:00:24 2/3/2013 2 3 2013 0 665 520545 4817390 221 40
20:00:55 2/24/2013 2 24 2013 20 679 520591 4817390 221 40
2:00:55 1/7/2013 1 7 2013 2 671 520633 4817391 221 40
16:00:43 1/6/2011 1 6 2011 16 657 521254 4817393 219 40
4:00:48 12/19/2008 12 19 2008 4 632 521424 4817393 219 40
0:00:54 4/28/2010 4 28 2010 0 644 521960 4817395 218 40
2:00:53 2/20/2014 2 20 2014 2 917 520922 4817392 220 40
16:00:44 1/21/2009 1 21 2009 16 635 521219 4817393 219 40
4:00:27 4/21/2008 4 21 2008 4 633 523811 4817401 213 40
22:00:53 1/31/2014 1 31 2014 22 907 520550 4817391 221 40
2:00:48 4/16/2009 4 16 2009 2 643 523582 4817401 214 40
4:00:44 1/7/2013 1 7 2013 4 671 520634 4817391 221 40
16:00:52 1/8/2013 1 8 2013 16 671 521040 4817393 220 40
2:00:54 4/2/2014 4 2 2014 2 913 522098 4817396 217 40
14:00:26 2/20/2011 2 20 2011 14 650 521346 4817394 219 40
6:00:47 2/1/2014 2 1 2014 6 907 520550 4817391 221 40



0:00:47 1/14/2011 1 14 2011 0 641 521318 4817394 219 40
0:00:27 2/20/2014 2 20 2014 0 917 520924 4817393 220 40
4:00:48 3/30/2011 3 30 2011 4 658 523850 4817403 213 40
6:00:57 1/11/2013 1 11 2013 6 680 521319 4817394 219 40
22:00:52 12/15/2011 12 15 2011 22 667 521905 4817396 218 40
6:00:53 1/29/2013 1 29 2013 6 680 520651 4817392 221 40
4:00:54 4/2/2010 4 2 2010 4 650 522802 4817399 216 40
8:00:54 12/31/2010 12 31 2010 8 657 523288 4817401 214 40
20:00:54 2/14/2014 2 14 2014 20 916 520631 4817392 221 40
6:00:47 4/21/2008 4 21 2008 6 633 523804 4817403 213 40
6:00:42 3/28/2014 3 28 2014 6 908 524355 4817405 126 40
22:00:14 4/15/2008 4 15 2008 22 633 520849 4817393 220 40
16:00:43 3/3/2010 3 3 2010 16 646 521151 4817394 220 40
0:00:22 3/30/2011 3 30 2011 0 658 523830 4817403 213 40
22:30:43 4/8/2013 4 8 2013 22 657 523066 4817401 215 40
22:00:47 1/5/2009 1 5 2009 22 634 520634 4817393 221 40
16:00:47 1/19/2011 1 19 2011 16 641 520945 4817394 220 40
8:00:48 12/19/2011 12 19 2011 8 658 521892 4817397 218 40
18:00:55 2/7/2014 2 7 2014 18 909 521944 4817397 218 40
6:00:54 12/24/2010 12 24 2010 6 650 522628 4817400 216 40
6:00:49 3/27/2014 3 27 2014 6 917 521910 4817397 218 40
18:00:43 4/21/2011 4 21 2011 18 664 521896 4817397 218 40
16:00:53 2/27/2011 2 27 2011 16 801 521026 4817395 220 40
8:00:50 2/7/2014 2 7 2014 8 909 521060 4817395 220 40
2:00:55 3/4/2010 3 4 2010 2 646 521195 4817395 220 40
6:00:53 3/29/2014 3 29 2014 6 918 524527 4817407 97 40
8:00:58 2/1/2014 2 1 2014 8 907 520592 4817394 221 40
4:00:15 1/6/2009 1 6 2009 4 634 520609 4817394 221 40
12:00:26 1/30/2014 1 30 2014 12 671 520881 4817395 220 40
4:00:47 4/9/2013 4 9 2013 4 658 523152 4817402 215 40
4:00:55 12/28/2010 12 28 2010 4 801 520052 4817392 222 40
22:00:53 2/24/2013 2 24 2013 22 679 520596 4817394 221 40
22:00:52 2/19/2014 2 19 2014 22 917 520918 4817395 220 40
18:00:54 1/15/2014 1 15 2014 18 914 521302 4817396 219 40
18:00:51 1/24/2013 1 24 2013 18 679 521170 4817396 220 40
0:00:59 2/25/2013 2 25 2013 0 679 520597 4817394 221 40
22:00:26 12/26/2010 12 26 2010 22 657 520910 4817395 220 40
4:00:48 2/1/2014 2 1 2014 4 907 520552 4817394 221 40
18:00:48 4/21/2008 4 21 2008 18 633 523445 4817404 214 40
18:01:18 3/21/2008 3 21 2008 18 634 520609 4817394 221 40
22:00:56 4/21/2011 4 21 2011 22 664 521912 4817399 218 40
4:01:17 4/9/2014 4 9 2014 4 914 521188 4817396 220 40
20:00:32 2/12/2014 2 12 2014 20 909 520516 4817394 221 40
10:00:41 2/11/2011 2 11 2011 10 650 521019 4817396 220 40
8:00:48 1/11/2013 1 11 2013 8 680 521321 4817397 219 40
0:00:41 1/7/2013 1 7 2013 0 671 520641 4817395 221 40
16:00:42 2/22/2011 2 22 2011 16 654 521987 4817399 218 40
6:00:42 4/6/2013 4 6 2013 6 663 524105 4817406 126 40
20:00:48 2/24/2013 2 24 2013 20 671 520588 4817395 221 40
18:00:55 3/27/2010 3 27 2010 18 646 522562 4817401 216 40
18:00:42 2/10/2012 2 10 2012 18 658 521976 4817399 218 40
22:00:47 1/16/2011 1 16 2011 22 654 521015 4817396 220 40
18:00:15 1/5/2009 1 5 2009 18 634 520632 4817395 221 40
2:00:54 1/15/2012 1 15 2012 2 663 523371 4817404 214 40



2:00:47 12/15/2012 12 15 2012 2 680 524129 4817407 126 40
6:00:23 2/1/2014 2 1 2014 6 671 520562 4817395 221 40
4:00:50 1/29/2013 1 29 2013 4 680 520652 4817395 221 40
4:00:55 3/4/2010 3 4 2010 4 633 521265 4817397 219 40
0:00:48 4/23/2009 4 23 2009 0 634 521925 4817400 218 40
0:01:04 4/21/2011 4 21 2011 0 665 523239 4817404 214 40
16:00:55 1/1/2010 1 1 2010 16 647 521605 4817399 219 40
6:00:43 2/5/2011 2 5 2011 6 657 521091 4817397 220 40
18:00:50 2/15/2010 2 15 2010 18 640 524646 4817409 97 40
2:00:55 2/25/2013 2 25 2013 2 679 520598 4817396 221 40
4:00:35 2/5/2011 2 5 2011 4 657 521092 4817397 220 40
22:00:47 2/18/2011 2 18 2011 22 655 521021 4817397 220 40
0:00:34 2/1/2014 2 1 2014 0 907 520547 4817396 221 40
2:00:54 3/29/2009 3 29 2009 2 633 521017 4817397 220 40
22:00:41 2/24/2013 2 24 2013 22 671 520590 4817396 221 40
8:00:53 1/29/2013 1 29 2013 8 680 520658 4817396 221 40
22:00:53 2/12/2014 2 12 2014 22 909 520557 4817396 221 40
16:00:54 2/14/2013 2 14 2013 16 665 520860 4817397 220 40
4:00:21 3/27/2011 3 27 2011 4 659 523741 4817407 213 40
0:00:35 1/7/2013 1 7 2013 0 680 520636 4817396 221 40
20:00:53 2/13/2014 2 13 2014 20 909 521945 4817401 218 40
18:00:57 1/28/2011 1 28 2011 18 638 520527 4817396 221 40
18:00:53 1/18/2009 1 18 2009 18 634 520642 4817397 221 40
2:00:56 12/29/2008 12 29 2008 2 637 523552 4817406 214 40
18:00:42 3/28/2012 3 28 2012 18 677 522512 4817403 216 40
22:00:54 1/6/2013 1 6 2013 22 680 520638 4817397 221 40
22:00:24 1/10/2013 1 10 2013 22 658 521234 4817399 219 40
4:00:56 2/1/2014 2 1 2014 4 671 520560 4817397 221 40
20:00:53 1/26/2014 1 26 2014 20 909 520978 4817398 220 40
0:00:48 2/1/2014 2 1 2014 0 671 520566 4817397 221 40
2:00:40 2/1/2014 2 1 2014 2 671 520566 4817397 221 40
22:00:54 3/21/2008 3 21 2008 22 634 520584 4817397 221 40
16:00:53 2/4/2014 2 4 2014 16 909 521360 4817400 219 40
6:00:51 4/27/2011 4 27 2011 6 667 523250 4817406 214 40
2:00:56 1/7/2013 1 7 2013 2 680 520638 4817398 221 40
14:01:53 2/14/2013 2 14 2013 14 665 520864 4817398 220 40
18:01:23 1/17/2011 1 17 2011 18 641 521053 4817399 220 40
18:00:57 3/15/2009 3 15 2009 18 642 521006 4817399 220 40
20:00:55 1/31/2014 1 31 2014 20 671 520561 4817398 221 40
10:01:12 12/2/2010 12 2 2010 10 638 520925 4817399 220 40
22:01:11 2/14/2014 2 14 2014 22 916 520663 4817398 221 40
0:00:42 4/22/2011 4 22 2011 0 664 521915 4817402 218 40
18:00:42 12/22/2010 12 22 2010 18 650 521352 4817401 219 40
14:00:53 4/23/2011 4 23 2011 14 657 521848 4817402 218 40
22:01:12 2/13/2014 2 13 2014 22 909 521948 4817403 218 40
6:01:12 2/2/2014 2 2 2014 6 671 520566 4817398 221 40
18:00:54 1/5/2009 1 5 2009 18 634 520634 4817399 221 40
18:00:47 1/21/2009 1 21 2009 18 634 521216 4817401 219 40
22:00:48 3/26/2012 3 26 2012 22 663 522011 4817403 217 40
2:02:45 1/19/2009 1 19 2009 2 634 520632 4817399 221 40
14:00:41 1/5/2010 1 5 2010 14 647 521757 4817403 218 40
0:00:54 1/9/2011 1 9 2011 0 638 521073 4817400 220 40
0:00:53 11/16/2011 11 16 2011 0 658 521888 4817403 218 40
22:00:42 1/26/2014 1 26 2014 22 909 520983 4817400 220 40



4:00:50 1/31/2012 1 31 2012 4 658 520574 4817399 221 40
2:00:54 3/27/2014 3 27 2014 2 917 521919 4817403 218 40
2:00:47 5/7/2011 5 7 2011 2 665 521934 4817404 218 40
4:00:53 2/2/2014 2 2 2014 4 671 520558 4817399 221 40
2:00:56 1/6/2010 1 6 2010 2 647 521219 4817401 219 40
2:00:47 1/27/2012 1 27 2012 2 658 520623 4817400 221 40
0:00:32 2/19/2011 2 19 2011 0 655 521024 4817401 220 40
14:00:27 12/28/2010 12 28 2010 14 647 521290 4817402 219 40
6:00:53 1/2/2010 1 2 2010 6 640 521318 4817402 219 40
20:00:54 2/13/2013 2 13 2013 20 665 520667 4817400 221 40
0:00:23 1/11/2013 1 11 2013 0 658 521237 4817402 219 40
22:01:30 4/27/2010 4 27 2010 22 644 521970 4817404 218 40
16:00:54 2/7/2011 2 7 2011 16 641 520788 4817400 221 40
0:00:40 1/20/2011 1 20 2011 0 657 521136 4817402 220 40
4:00:56 3/27/2014 3 27 2014 4 917 521917 4817404 218 40
8:00:56 2/7/2014 2 7 2014 8 679 520939 4817401 220 40
12:00:30 2/13/2009 2 13 2009 12 633 521295 4817402 219 40
0:00:23 4/24/2009 4 24 2009 0 646 521951 4817404 218 40
14:00:54 11/17/2010 11 17 2010 14 646 522580 4817407 216 40
0:00:55 2/25/2013 2 25 2013 0 671 520587 4817400 221 40
8:01:18 4/21/2011 4 21 2011 8 667 523576 4817410 214 40
18:00:45 3/26/2012 3 26 2012 18 681 521913 4817405 218 40
0:00:54 4/10/2009 4 10 2009 0 640 523641 4817411 213 40
18:00:41 2/4/2014 2 4 2014 18 917 520721 4817401 221 40
0:00:54 12/1/2010 12 1 2010 0 657 519954 4817399 223 5
8:00:56 1/6/2013 1 6 2013 8 671 520628 4817401 221 40
4:00:54 3/4/2010 3 4 2010 4 646 521204 4817403 220 40
18:00:56 4/3/2009 4 3 2009 18 638 521080 4817402 220 40
1:48:55 12/19/2013 12 19 2013 1 657 520573 4817401 221 40
0:00:47 3/4/2011 3 4 2011 0 650 522716 4817408 216 40
6:00:54 4/17/2011 4 17 2011 6 801 521944 4817405 218 40
2:00:42 2/25/2013 2 25 2013 2 671 520585 4817401 221 40
16:00:53 12/13/2013 12 13 2013 16 917 520329 4817401 222 40
18:00:41 4/16/2013 4 16 2013 18 671 522802 4817409 216 40
10:00:23 3/3/2010 3 3 2010 10 641 521074 4817403 220 40
22:00:53 2/13/2013 2 13 2013 22 665 520671 4817402 221 40
12:00:53 3/3/2010 3 3 2010 12 641 521010 4817403 220 40
22:00:59 4/18/2014 4 18 2014 22 907 523746 4817412 213 40
6:00:39 3/1/2012 3 1 2012 6 663 523973 4817413 213 40
22:00:41 1/3/2012 1 3 2012 22 658 520615 4817402 221 40
6:01:12 1/31/2012 1 31 2012 6 658 520582 4817402 221 40
18:00:53 1/6/2013 1 6 2013 18 680 520638 4817402 221 40
22:00:48 3/26/2012 3 26 2012 22 681 521907 4817406 218 40
12:00:50 2/3/2011 2 3 2011 12 647 520785 4817403 221 40
2:00:50 12/23/2010 12 23 2010 2 650 521348 4817405 219 40
22:00:42 3/28/2014 3 28 2014 22 918 524525 4817416 97 40
2:00:55 3/14/2010 3 14 2010 2 650 524228 4817415 126 40
16:01:17 1/11/2013 1 11 2013 16 671 520942 4817404 220 40
20:00:42 1/10/2013 1 10 2013 20 658 521236 4817405 219 40
22:00:41 3/27/2008 3 27 2008 22 636 520686 4817403 221 40
22:00:20 1/31/2014 1 31 2014 22 671 520562 4817403 221 40
18:00:53 12/28/2012 12 28 2012 18 674 521201 4817405 220 40
20:00:29 3/28/2012 3 28 2012 20 658 521951 4817407 218 40
0:01:23 4/1/2010 4 1 2010 0 640 524612 4817416 97 40



22:00:53 2/19/2013 2 19 2013 22 677 520637 4817403 221 40
22:00:29 4/5/2012 4 5 2012 22 657 520133 4817402 222 40
6:00:56 2/12/2011 2 12 2011 6 638 521069 4817405 220 40
20:00:23 3/2/2014 3 2 2014 20 916 521050 4817405 220 40
16:00:53 1/5/2010 1 5 2010 16 638 521616 4817406 218 40
20:00:22 4/26/2014 4 26 2014 20 909 522770 4817410 216 40
0:00:49 4/3/2010 4 3 2010 0 653 521938 4817408 218 40
20:00:43 3/26/2012 3 26 2012 20 663 522011 4817408 217 40
2:00:25 3/29/2012 3 29 2012 2 678 522016 4817408 217 40
2:01:00 2/3/2013 2 3 2013 2 665 520570 4817404 221 40
18:00:38 1/23/2010 1 23 2010 18 644 524619 4817417 97 40
6:00:53 3/30/2011 3 30 2011 6 669 523753 4817414 213 40
18:00:54 12/22/2010 12 22 2010 18 650 521355 4817406 219 40
20:00:54 2/27/2012 2 27 2012 20 658 520574 4817404 221 40
6:00:53 2/5/2011 2 5 2011 6 646 520991 4817405 220 40
18:00:54 2/15/2010 2 15 2010 18 647 524600 4817418 97 40
2:00:56 2/4/2013 2 4 2013 2 665 520555 4817404 221 40
6:00:47 12/30/2013 12 30 2013 6 907 521190 4817406 220 40
18:00:24 2/8/2011 2 8 2011 18 639 523134 4817413 215 40
8:00:53 2/2/2014 2 2 2014 8 671 520558 4817404 221 40
18:00:48 3/16/2009 3 16 2009 18 643 521100 4817406 220 40
6:00:15 1/9/2011 1 9 2011 6 654 521140 4817406 220 40
2:00:49 5/11/2011 5 11 2011 2 665 523875 4817416 213 40
4:00:41 2/12/2011 2 12 2011 4 638 521067 4817406 220 40
10:01:41 12/2/2010 12 2 2010 10 639 520816 4817405 220 40
18:00:42 1/18/2009 1 18 2009 18 634 520641 4817405 221 40
22:00:55 12/22/2010 12 22 2010 22 650 521352 4817407 219 40
4:00:27 3/27/2011 3 27 2011 4 661 523743 4817415 213 40
14:00:32 3/3/2010 3 3 2010 14 646 521122 4817407 220 40
18:00:47 1/11/2009 1 11 2009 18 634 523921 4817416 213 40
4:00:24 4/3/2011 4 3 2011 4 658 524363 4817418 126 40
8:00:54 1/10/2013 1 10 2013 8 663 523694 4817416 213 40
4:43:23 4/12/2013 4 12 2013 4 657 520071 4817404 222 40
18:00:35 4/4/2011 4 4 2011 18 664 524392 4817418 126 40
14:00:44 4/24/2011 4 24 2011 14 657 522088 4817410 217 40
8:00:54 2/1/2014 2 1 2014 8 671 520562 4817406 221 40
2:00:41 2/15/2011 2 15 2011 2 657 521189 4817407 220 40
22:00:41 4/8/2013 4 8 2013 22 658 523118 4817414 215 40
22:00:55 1/2/2010 1 2 2010 22 643 523381 4817415 214 40
14:00:48 2/13/2009 2 13 2009 14 633 521251 4817408 219 40
18:00:43 1/12/2010 1 12 2010 18 647 519931 4817404 223 5
10:01:11 12/31/2012 12 31 2012 10 674 521163 4817408 220 40
4:00:53 3/30/2011 3 30 2011 4 669 523749 4817416 213 40
4:00:47 1/27/2011 1 27 2011 4 647 521283 4817408 219 40
0:00:33 3/27/2012 3 27 2012 0 663 522005 4817410 218 40
12:00:53 12/31/2012 12 31 2012 12 674 521163 4817408 220 40
0:00:42 1/19/2009 1 19 2009 0 634 520632 4817406 221 40
18:00:47 3/3/2014 3 3 2014 18 909 524321 4817418 126 40
16:00:55 2/4/2014 2 4 2014 16 679 521243 4817408 219 40
18:00:55 1/22/2011 1 22 2011 18 654 520587 4817406 221 40
22:00:48 12/30/2009 12 30 2009 22 640 521202 4817408 220 40
18:00:53 2/21/2013 2 21 2013 18 665 520663 4817406 221 40
20:00:54 4/8/2013 4 8 2013 20 671 522823 4817413 215 40
18:00:16 4/11/2009 4 11 2009 18 634 523704 4817417 213 40



16:01:41 2/5/2013 2 5 2013 16 677 521241 4817409 219 40
0:00:53 2/20/2013 2 20 2013 0 677 520634 4817407 221 40
16:00:42 1/16/2011 1 16 2011 16 657 521013 4817408 220 40
16:00:54 1/11/2011 1 11 2011 16 639 521327 4817409 219 40
12:00:54 2/4/2011 2 4 2011 12 641 520918 4817408 220 40
10:00:53 2/4/2011 2 4 2011 10 641 521006 4817408 220 40
22:00:56 2/15/2010 2 15 2010 22 647 524594 4817421 97 40
0:00:38 3/8/2010 3 8 2010 0 643 524227 4817419 126 40
0:00:47 2/16/2010 2 16 2010 0 640 524609 4817421 97 40
20:00:54 2/22/2012 2 22 2012 20 663 524434 4817420 97 40
12:00:33 2/1/2010 2 1 2010 12 641 521365 4817410 219 40
0:00:47 1/27/2012 1 27 2012 0 658 520632 4817408 221 40
18:01:39 12/24/2009 12 24 2009 18 639 521117 4817409 220 40
2:00:31 4/21/2008 4 21 2008 2 636 524008 4817419 213 40
16:00:48 2/26/2012 2 26 2012 16 663 520559 4817408 221 40
18:00:53 2/5/2011 2 5 2011 18 641 520596 4817408 221 40
8:00:33 4/14/2013 4 14 2013 8 677 522227 4817413 217 40
0:00:41 12/23/2010 12 23 2010 0 650 521351 4817410 219 40
6:00:26 4/11/2013 4 11 2013 6 658 521840 4817412 218 40
4:00:23 4/17/2011 4 17 2011 4 801 522050 4817413 217 40
2:00:48 3/23/2010 3 23 2010 2 650 523580 4817418 214 40
16:00:47 4/3/2009 4 3 2009 16 638 521095 4817410 220 40
2:00:42 4/9/2013 4 9 2013 2 658 523121 4817416 215 40
22:01:23 12/16/2012 12 16 2012 22 677 524141 4817420 126 40
18:00:48 4/18/2011 4 18 2011 18 662 522592 4817415 216 40
22:00:18 12/7/2010 12 7 2010 22 654 523017 4817416 215 40
2:01:12 3/31/2014 3 31 2014 2 909 521345 4817411 219 40
8:00:54 4/7/2013 4 7 2013 8 663 523627 4817419 213 40
2:00:53 3/3/2010 3 3 2010 2 647 521178 4817411 220 40
4:00:55 2/3/2013 2 3 2013 4 665 520569 4817409 221 40
2:00:53 4/2/2014 4 2 2014 2 908 522005 4817413 218 40
6:00:53 4/20/2012 4 20 2012 6 676 521903 4817413 218 40
22:00:46 4/8/2013 4 8 2013 22 671 523080 4817417 215 40
6:00:48 2/15/2011 2 15 2011 6 657 521194 4817411 220 40
18:00:53 1/5/2010 1 5 2010 18 638 521194 4817411 220 40
10:00:55 2/1/2010 2 1 2010 10 641 521363 4817411 219 40
2:00:53 1/1/2014 1 1 2014 2 671 520935 4817410 220 40
22:00:30 2/1/2011 2 1 2011 22 647 523015 4817417 215 40
4:00:40 1/6/2010 1 6 2010 4 647 521219 4817412 219 40
22:00:53 2/5/2013 2 5 2013 22 677 521245 4817412 219 40
4:00:47 12/28/2010 12 28 2010 4 650 523109 4817418 215 40
0:00:55 2/13/2014 2 13 2014 0 679 520652 4817410 221 40
18:00:43 3/26/2011 3 26 2011 18 663 522700 4817417 216 40
20:00:54 2/5/2013 2 5 2013 20 677 521240 4817412 219 40
6:00:18 4/3/2011 4 3 2011 6 658 524370 4817423 126 40
0:00:54 4/2/2014 4 2 2014 0 908 521998 4817415 218 40
4:00:48 3/1/2012 3 1 2012 4 663 523975 4817421 213 40
22:00:53 1/28/2013 1 28 2013 22 680 520641 4817410 221 40
2:00:47 3/17/2014 3 17 2014 2 917 524223 4817422 126 40
16:00:47 12/31/2009 12 31 2009 16 639 521534 4817413 219 40
4:01:47 4/23/2009 4 23 2009 4 646 521999 4817415 218 40
16:00:42 3/3/2013 3 3 2013 16 658 521023 4817412 220 40
22:00:44 4/20/2011 4 20 2011 22 667 523404 4817419 214 40
22:00:43 2/15/2010 2 15 2010 22 640 524607 4817424 97 40



0:00:52 12/15/2012 12 15 2012 0 680 524115 4817422 126 40
18:01:21 3/22/2011 3 22 2011 18 661 521109 4817412 220 40
20:00:54 1/14/2014 1 14 2014 20 671 521083 4817412 220 40
18:01:50 12/27/2010 12 27 2010 18 650 523442 4817420 214 40
12:00:24 1/11/2014 1 11 2014 12 914 521007 4817412 220 40
0:00:53 2/2/2011 2 2 2011 0 647 523020 4817418 215 40
4:00:45 2/12/2011 2 12 2011 4 654 521211 4817413 219 40
18:00:51 4/18/2011 4 18 2011 18 664 523427 4817420 214 40
4:00:24 12/23/2010 12 23 2010 4 650 521347 4817413 219 40
2:00:54 4/26/2014 4 26 2014 2 909 521201 4817413 220 40
16:00:48 12/26/2009 12 26 2009 16 639 521128 4817413 220 40
6:00:53 4/2/2010 4 2 2010 6 652 524290 4817423 126 40
14:00:50 1/19/2010 1 19 2010 14 647 520019 4817409 222 40
12:00:30 1/30/2014 1 30 2014 12 907 520968 4817412 220 40
22:00:55 2/18/2011 2 18 2011 22 657 520946 4817412 220 40
4:00:54 12/24/2013 12 24 2013 4 914 521047 4817413 220 40
22:00:23 1/26/2012 1 26 2012 22 658 520644 4817412 221 40
16:00:53 3/25/2009 3 25 2009 16 633 522102 4817416 217 40
4:00:50 3/22/2010 3 22 2010 4 640 522049 4817416 217 40
0:00:53 3/27/2012 3 27 2012 0 677 522012 4817416 217 40
6:00:47 12/23/2010 12 23 2010 6 650 521347 4817414 219 40
22:01:07 4/1/2014 4 1 2014 22 908 521999 4817416 218 40
14:00:32 1/30/2014 1 30 2014 14 907 520958 4817413 220 40
2:00:48 12/31/2013 12 31 2013 2 917 521402 4817414 219 40
6:01:12 12/28/2010 12 28 2010 6 650 523107 4817420 215 40
18:00:54 3/22/2010 3 22 2010 18 641 522489 4817418 216 40
6:00:55 3/22/2009 3 22 2009 6 639 521806 4817416 218 40
1:23:14 1/18/2014 1 18 2014 1 657 520577 4817412 221 40
0:00:53 1/19/2011 1 19 2011 0 650 521342 4817415 219 40
2:00:53 1/20/2010 1 20 2010 2 641 521225 4817415 219 40
18:00:54 1/3/2011 1 3 2011 18 657 520554 4817413 221 40
6:01:46 12/30/2013 12 30 2013 6 671 521195 4817415 220 40
18:00:22 2/16/2011 2 16 2011 18 657 521268 4817415 219 40
16:01:18 2/10/2014 2 10 2014 16 909 521942 4817417 218 40
12:00:53 12/12/2010 12 12 2010 12 655 520993 4817414 220 40
6:00:48 4/9/2013 4 9 2013 6 658 523114 4817421 215 40
22:00:47 4/7/2010 4 7 2010 22 655 523275 4817422 214 40
22:00:53 2/1/2013 2 1 2013 22 677 520643 4817413 221 40
12:01:05 12/12/2010 12 12 2010 12 654 521018 4817415 220 40
2:01:16 2/15/2014 2 15 2014 2 917 520711 4817414 221 40
22:01:12 4/18/2011 4 18 2011 22 650 524371 4817426 126 40
4:00:53 3/22/2010 3 22 2010 4 644 522038 4817419 217 40
2:00:42 3/22/2010 3 22 2010 2 644 522053 4817419 217 40
18:00:53 3/25/2011 3 25 2011 18 655 520959 4817415 220 40
8:00:54 12/23/2010 12 23 2010 8 650 521349 4817417 219 40
0:00:09 3/28/2008 3 28 2008 0 636 520675 4817415 221 40
18:00:54 3/26/2012 3 26 2012 18 677 522029 4817419 217 40
0:00:43 4/9/2013 4 9 2013 0 658 523122 4817423 215 40
22:00:42 3/26/2012 3 26 2012 22 677 522029 4817419 217 40
0:00:55 4/21/2011 4 21 2011 0 667 523384 4817424 214 40
18:00:47 2/4/2013 2 4 2013 18 665 521257 4817417 219 40
12:00:56 12/10/2010 12 10 2010 12 650 521297 4817417 219 40
0:00:53 1/29/2013 1 29 2013 0 680 520648 4817415 221 40
16:00:36 2/13/2011 2 13 2011 16 650 521357 4817417 219 40



2:00:54 4/23/2009 4 23 2009 2 646 522005 4817419 218 40
4:00:26 12/31/2013 12 31 2013 4 917 521343 4817417 219 40
4:00:48 1/2/2010 1 2 2010 4 640 521312 4817417 219 40
0:00:53 4/29/2010 4 29 2010 0 644 523096 4817423 215 40
4:00:24 12/29/2008 12 29 2008 4 637 523519 4817425 214 40
10:00:31 3/2/2010 3 2 2010 10 641 521433 4817418 219 40
18:01:24 1/5/2013 1 5 2013 18 641 520021 4817413 222 40
14:00:47 1/3/2014 1 3 2014 14 679 520857 4817416 220 40
2:00:53 3/14/2010 3 14 2010 2 801 524337 4817428 126 40
18:00:56 12/29/2010 12 29 2010 18 647 521037 4817417 220 40
18:00:55 2/16/2009 2 16 2009 18 634 520648 4817416 221 40
18:00:43 1/8/2011 1 8 2011 18 638 521069 4817417 220 40
0:00:54 2/28/2011 2 28 2011 0 647 521241 4817418 219 40
0:00:53 3/25/2008 3 25 2008 0 634 521301 4817418 219 40
6:00:48 3/31/2011 3 31 2011 6 667 523107 4817424 215 40
10:00:56 1/11/2014 1 11 2014 10 914 521008 4817417 220 40
22:00:48 3/2/2010 3 2 2010 22 647 521135 4817418 220 40
6:00:54 2/12/2011 2 12 2011 6 654 521206 4817418 220 40
4:00:44 2/26/2012 2 26 2012 4 658 520774 4817416 221 40
22:00:48 1/2/2009 1 2 2009 22 637 523616 4817426 213 40
18:00:47 2/4/2011 2 4 2011 18 650 520812 4817417 220 40
8:00:16 11/20/2011 11 20 2011 8 658 524298 4817428 126 40
8:00:42 2/5/2011 2 5 2011 8 657 521105 4817418 220 40
10:00:51 1/24/2011 1 24 2011 10 638 524397 4817429 126 40
4:00:54 4/20/2008 4 20 2008 4 634 524185 4817428 126 40
18:00:56 12/13/2013 12 13 2013 18 917 520364 4817416 222 40
6:00:53 2/6/2014 2 6 2014 6 679 521259 4817419 219 40
18:00:42 4/8/2010 4 8 2010 18 650 524368 4817429 126 40
22:00:43 1/3/2011 1 3 2011 22 657 520554 4817417 221 40
2:00:54 3/9/2014 3 9 2014 2 916 521297 4817419 219 40
4:01:08 4/20/2012 4 20 2012 4 666 523343 4817426 214 40
2:00:29 1/29/2013 1 29 2013 2 680 520643 4817417 221 40
14:00:50 2/21/2014 2 21 2014 14 917 521347 4817420 219 40
2:00:47 1/9/2011 1 9 2011 2 638 521059 4817419 220 40
18:01:18 2/13/2014 2 13 2014 18 909 521990 4817422 218 40
18:00:50 4/9/2009 4 9 2009 18 648 522677 4817424 216 40
8:00:27 2/12/2011 2 12 2011 8 655 521071 4817419 220 40
18:00:24 2/1/2014 2 1 2014 18 917 520614 4817418 221 40
18:00:39 12/9/2010 12 9 2010 18 641 521297 4817420 219 40
16:00:44 1/23/2011 1 23 2011 16 646 520657 4817418 221 40
22:00:54 12/9/2010 12 9 2010 22 641 521301 4817420 219 40
6:00:37 12/29/2008 12 29 2008 6 637 523648 4817428 213 40
18:00:55 1/13/2011 1 13 2011 18 650 521354 4817420 219 40
6:00:44 1/2/2009 1 2 2009 6 633 524545 4817431 97 40
4:01:37 3/26/2010 3 26 2010 4 652 524339 4817430 126 40
14:00:44 2/1/2010 2 1 2010 14 641 521355 4817420 219 40
2:00:55 1/9/2013 1 9 2013 2 675 524022 4817429 126 40
8:00:54 2/6/2014 2 6 2014 8 679 521257 4817420 219 40
0:01:05 12/29/2012 12 29 2012 0 674 521218 4817420 219 40
16:00:41 2/1/2010 2 1 2010 16 641 521342 4817421 219 40
0:00:55 3/3/2010 3 3 2010 0 647 521140 4817420 220 40
10:00:54 12/23/2012 12 23 2012 10 679 524236 4817431 126 40
18:01:15 12/28/2012 12 28 2012 18 674 521217 4817421 219 40
22:00:56 12/1/2010 12 1 2010 22 641 520101 4817417 222 40



14:00:42 1/5/2010 1 5 2010 14 640 521587 4817422 219 40
6:00:55 3/31/2014 3 31 2014 6 909 521305 4817421 219 40
2:00:55 3/8/2010 3 8 2010 2 643 524056 4817430 126 40
18:00:47 3/3/2014 3 3 2014 18 908 524550 4817432 97 40
14:00:48 4/13/2013 4 13 2013 14 679 521291 4817421 219 40
4:00:31 2/5/2011 2 5 2011 4 641 521006 4817420 220 40
0:00:31 2/15/2011 2 15 2011 0 650 521105 4817421 220 40
2:00:58 1/19/2011 1 19 2011 2 650 521348 4817421 219 40
22:00:54 12/28/2012 12 28 2012 22 674 521211 4817421 219 40
2:00:43 11/16/2011 11 16 2011 2 658 521899 4817424 218 40
22:00:54 1/8/2011 1 8 2011 22 638 521071 4817421 220 40
18:00:54 12/23/2013 12 23 2013 18 917 521195 4817422 220 40
16:00:39 1/5/2009 1 5 2009 16 634 520656 4817420 221 40
22:00:44 4/9/2014 4 9 2014 22 909 524685 4817434 97 40
2:00:27 4/3/2011 4 3 2011 2 650 524544 4817433 97 40
2:00:53 1/11/2013 1 11 2013 2 680 521360 4817422 219 40
22:00:20 1/18/2009 1 18 2009 22 634 520633 4817420 221 40
16:00:53 3/20/2008 3 20 2008 16 634 521157 4817422 220 40
0:00:53 4/1/2013 4 1 2013 0 679 523104 4817428 215 40
2:01:11 5/5/2009 5 5 2009 2 644 524411 4817433 126 40
22:01:24 3/26/2011 3 26 2011 22 655 523730 4817431 213 40
0:00:15 2/15/2014 2 15 2014 0 909 520659 4817421 221 40
0:01:02 1/26/2010 1 26 2010 0 640 520607 4817421 221 40
18:00:53 2/1/2014 2 1 2014 18 671 520640 4817421 221 40
14:00:53 4/22/2012 4 22 2012 14 672 521036 4817422 220 40
6:00:48 4/20/2008 4 20 2008 6 634 524181 4817433 126 40
0:00:50 1/4/2011 1 4 2011 0 657 520549 4817421 221 40
22:00:55 4/23/2014 4 23 2014 22 917 524187 4817433 126 40
20:00:34 2/1/2013 2 1 2013 20 677 520643 4817422 221 40
20:00:53 1/28/2013 1 28 2013 20 680 520638 4817422 221 40
14:00:56 11/20/2010 11 20 2010 14 654 520980 4817423 220 40
4:00:54 1/12/2013 1 12 2013 4 663 523486 4817431 214 40
8:01:11 12/29/2011 12 29 2011 8 650 521914 4817426 218 40
10:00:38 1/24/2011 1 24 2011 10 639 524398 4817435 126 40
2:00:54 3/31/2011 3 31 2011 2 662 523637 4817432 213 40
2:00:54 4/9/2014 4 9 2014 2 914 521394 4817425 219 40
18:00:55 2/17/2014 2 17 2014 18 914 520836 4817423 220 40
4:00:46 12/2/2010 12 2 2010 4 641 520103 4817421 222 40
18:00:41 4/1/2010 4 1 2010 18 652 524311 4817435 126 40
4:00:53 3/23/2010 3 23 2010 4 650 523506 4817432 214 40
10:00:50 3/3/2013 3 3 2013 10 657 521150 4817424 220 40
18:00:55 3/2/2010 3 2 2010 18 647 521134 4817425 220 40
4:00:53 12/31/2010 12 31 2010 4 639 524181 4817435 126 40
22:00:25 1/27/2014 1 27 2014 22 679 520665 4817424 221 40
16:00:42 4/24/2011 4 24 2011 16 657 522132 4817428 217 40
8:00:47 1/1/2010 1 1 2010 8 647 521682 4817427 218 40
18:00:18 1/14/2010 1 14 2010 18 641 520776 4817424 221 40
4:00:54 1/9/2013 1 9 2013 4 675 524035 4817435 126 40
22:00:48 12/27/2010 12 27 2010 22 650 523434 4817433 214 40
22:00:51 12/27/2010 12 27 2010 22 639 523403 4817433 214 40
22:00:53 4/10/2009 4 10 2009 22 639 523129 4817432 215 40
6:00:48 1/12/2013 1 12 2013 6 663 523488 4817433 214 40
6:00:42 12/31/2010 12 31 2010 6 639 524180 4817436 126 40
22:00:53 4/3/2010 4 3 2010 22 655 523101 4817432 215 40



2:00:47 3/15/2012 3 15 2012 2 666 523762 4817434 213 40
4:00:25 1/1/2010 1 1 2010 4 643 523638 4817434 213 40
0:00:42 4/10/2014 4 10 2014 0 909 524688 4817438 97 40
18:00:21 4/1/2012 4 1 2012 18 665 522306 4817429 217 40
18:00:53 1/1/2011 1 1 2011 18 642 522610 4817431 216 40
18:01:22 1/25/2011 1 25 2011 18 641 520513 4817424 221 40
8:00:25 1/2/2009 1 2 2009 8 633 524596 4817438 97 40
4:00:50 4/3/2011 4 3 2011 4 650 524548 4817438 97 40
8:00:55 12/31/2010 12 31 2010 8 639 524183 4817436 126 40
14:00:47 3/22/2010 3 22 2010 14 801 521879 4817429 218 40
22:01:41 1/25/2010 1 25 2010 22 640 520636 4817425 221 40
4:00:53 1/2/2010 1 2 2010 4 643 523378 4817434 214 40
20:01:13 1/11/2014 1 11 2014 20 914 520853 4817426 220 40
16:00:39 2/14/2013 2 14 2013 16 677 520963 4817426 220 40
20:00:45 3/9/2014 3 9 2014 20 679 520934 4817426 220 40
18:00:53 12/17/2012 12 17 2012 18 670 524284 4817437 126 40
20:00:56 1/27/2014 1 27 2014 20 679 520659 4817425 221 40
2:00:49 12/28/2010 12 28 2010 2 650 523216 4817434 214 40
20:00:54 12/18/2013 12 18 2013 20 671 524618 4817439 97 40
19:54:42 12/20/2013 12 20 2013 19 657 521027 4817426 220 40
2:01:00 12/28/2010 12 28 2010 2 801 520056 4817424 222 40
4:00:53 3/9/2014 3 9 2014 4 916 521309 4817427 219 40
2:00:41 4/5/2013 4 5 2013 2 658 523225 4817434 214 40
20:00:53 12/23/2013 12 23 2013 20 917 521183 4817427 220 40
20:00:47 3/15/2012 3 15 2012 20 665 521296 4817428 219 40
18:00:27 3/20/2010 3 20 2010 18 641 521204 4817427 220 40
2:00:53 1/20/2011 1 20 2011 2 654 521147 4817427 220 40
6:00:41 4/22/2011 4 22 2011 6 801 521875 4817430 218 40
18:00:53 1/8/2011 1 8 2011 18 641 521109 4817427 220 40
18:00:53 2/12/2014 2 12 2014 18 909 520652 4817426 221 40
14:00:42 2/4/2011 2 4 2011 14 647 520875 4817427 220 40
6:00:43 3/27/2011 3 27 2011 6 659 523824 4817437 213 40
4:01:04 1/20/2011 1 20 2011 4 654 521146 4817428 220 40
22:00:48 2/16/2009 2 16 2009 22 634 520644 4817426 221 40
4:00:46 1/1/2010 1 1 2010 4 633 523630 4817436 213 40
4:00:54 10/27/2010 10 27 2010 4 646 521688 4817430 218 40
8:00:48 2/5/2011 2 5 2011 8 641 521026 4817428 220 40
4:00:42 3/12/2010 3 12 2010 4 647 524442 4817439 97 40
12:00:49 2/28/2011 2 28 2011 12 647 520958 4817427 220 40
18:00:53 4/24/2009 4 24 2009 18 639 521476 4817429 219 40
18:00:53 1/13/2011 1 13 2011 18 650 521343 4817429 219 40
2:00:48 2/11/2011 2 11 2011 2 641 521298 4817429 219 40
22:00:43 2/27/2013 2 27 2013 22 677 520666 4817427 221 40
0:00:55 2/8/2014 2 8 2014 0 916 522322 4817432 217 40
8:00:54 3/30/2012 3 30 2012 8 663 523797 4817437 213 40
18:00:47 3/28/2009 3 28 2009 18 637 521299 4817429 219 40
18:00:55 1/26/2011 1 26 2011 18 641 521299 4817429 219 40
14:00:53 3/16/2011 3 16 2011 14 658 521851 4817431 218 40
6:00:35 4/3/2011 4 3 2011 6 650 524546 4817440 97 40
22:00:53 2/14/2014 2 14 2014 22 909 520656 4817427 221 40
18:01:11 2/3/2014 2 3 2014 18 671 520459 4817427 221 40
4:00:54 1/4/2011 1 4 2011 4 657 520573 4817427 221 40
0:00:47 3/27/2012 3 27 2012 0 680 521917 4817431 218 40
22:00:54 1/19/2011 1 19 2011 22 654 521146 4817429 220 40



2:00:37 1/17/2012 1 17 2012 2 663 523826 4817438 213 40
18:00:47 1/1/2010 1 1 2010 18 640 521568 4817431 219 40
0:00:56 12/16/2011 12 16 2011 0 667 521902 4817432 218 40
22:00:16 4/28/2011 4 28 2011 22 666 524311 4817440 126 40
6:00:53 3/5/2014 3 5 2014 6 909 520944 4817429 220 40
16:00:54 1/19/2010 1 19 2010 16 641 521162 4817429 220 40
2:00:48 1/20/2011 1 20 2011 2 646 521165 4817430 220 40
18:06:25 11/25/2013 11 25 2013 18 657 520215 4817427 222 40
2:00:54 2/20/2014 2 20 2014 2 679 520649 4817428 221 40
22:00:53 1/11/2013 1 11 2013 22 663 523833 4817439 213 40
22:00:42 12/29/2010 12 29 2010 22 647 521038 4817429 220 40
6:00:56 2/5/2011 2 5 2011 6 641 521027 4817429 220 40
6:00:56 4/20/2012 4 20 2012 6 666 523372 4817437 214 40
16:00:30 3/25/2009 3 25 2009 16 638 521949 4817432 218 40
2:00:49 2/7/2011 2 7 2011 2 641 521031 4817430 220 40
10:00:53 4/1/2012 4 1 2012 10 665 522089 4817433 217 40
18:00:55 2/19/2011 2 19 2011 18 650 520983 4817430 220 40
8:00:43 4/8/2011 4 8 2011 8 669 523741 4817439 213 40
16:00:26 2/14/2009 2 14 2009 16 633 520906 4817430 220 40
22:00:33 12/19/2011 12 19 2011 22 658 521307 4817431 219 40
2:01:41 5/7/2010 5 7 2010 2 646 523108 4817437 215 40
12:01:17 12/12/2010 12 12 2010 12 650 521035 4817431 220 40
22:00:55 12/30/2013 12 30 2013 22 917 521396 4817432 219 40
18:00:53 4/13/2010 4 13 2010 18 644 524213 4817441 126 40
0:00:54 4/12/2012 4 12 2012 0 672 521940 4817434 218 40
22:00:42 4/10/2009 4 10 2009 22 634 524457 4817442 97 40
4:00:52 1/1/2010 1 1 2010 4 639 523513 4817439 214 40
20:00:49 2/12/2014 2 12 2014 20 679 520576 4817430 221 40
22:00:42 1/13/2011 1 13 2011 22 650 521352 4817432 219 40
16:00:48 1/19/2010 1 19 2010 16 638 521313 4817432 219 40
0:00:54 1/20/2011 1 20 2011 0 654 521155 4817432 220 40
16:01:17 2/3/2014 2 3 2014 16 671 520445 4817429 221 40
18:00:56 3/2/2014 3 2 2014 18 916 521441 4817433 219 40
18:00:44 4/14/2011 4 14 2011 18 801 522156 4817435 217 40
22:00:18 12/18/2013 12 18 2013 22 671 524621 4817444 97 40
18:00:41 3/20/2011 3 20 2011 18 658 521069 4817432 220 40
6:01:17 3/17/2014 3 17 2014 6 917 524180 4817442 126 40
0:00:47 12/20/2011 12 20 2011 0 658 521350 4817433 219 40
8:00:42 4/19/2011 4 19 2011 8 659 522474 4817437 216 40
16:00:23 2/1/2011 2 1 2011 16 641 521990 4817435 218 40
16:00:50 2/1/2014 2 1 2014 16 907 520659 4817431 221 40
4:00:53 3/17/2011 3 17 2011 4 801 521201 4817433 220 40
2:00:43 12/16/2011 12 16 2011 2 667 521892 4817435 218 40
2:00:56 1/3/2010 1 3 2010 2 633 523416 4817440 214 40
8:01:23 2/8/2014 2 8 2014 8 914 520976 4817432 220 40
12:02:30 1/19/2011 1 19 2011 12 657 521112 4817433 220 40
18:00:55 2/7/2011 2 7 2011 18 647 520582 4817431 221 40
6:00:41 4/15/2008 4 15 2008 6 631 523876 4817442 213 40
18:01:18 1/6/2011 1 6 2011 18 639 521234 4817433 219 40
16:00:41 11/22/2010 11 22 2010 16 641 522085 4817436 217 40
6:00:56 2/7/2011 2 7 2011 6 641 520997 4817433 220 40
2:01:19 3/26/2013 3 26 2013 2 677 520097 4817430 222 40
18:00:47 3/22/2011 3 22 2011 18 801 521156 4817433 220 40
4:00:29 1/20/2011 1 20 2011 4 646 521159 4817433 220 40



2:01:06 3/3/2013 3 3 2013 2 677 521064 4817433 220 40
14:00:44 4/13/2013   4       13      2013    14      658     521315  4817434 219     40
2:00:54 1/11/2011       1       11      2011    2       641     521383  4817434 219     40
22:00:56        3/2/2014        3       2       2014    22      916     521048  4817433 220     40
14:00:57        11/22/2010      11      22      2010    14      641     522086  4817437 217     40
12:00:23        1/30/2014       1       30      2014    12      909     521089  4817434 220     40
22:00:50        11/29/2013      11      29      2013    22      914     520180  4817431 222     40
14:00:56        1/16/2011       1       16      2011    14      657     521052  4817434 220     40
10:00:56        2/4/2011        2       4       2011    10      647     520957  4817434 220     40
2:00:35 1/4/2011        1       4       2011    2       657     520576  4817433 221     40
6:00:54 12/2/2010       12      2       2010    6       641     520043  4817431 222     40
4:00:42 2/7/2011        2       7       2011    4       641     520994  4817434 220     40
22:00:45        2/12/2014       2       12      2014    22      679     520580  4817433 221     40
2:01:11 5/8/2011        5       8       2011    2       666     524637  4817446 97      40
14:00:54        4/9/2009        4       9       2009    14      647     522353  4817439 217     40
16:00:54        4/16/2013       4       16      2013    16      671     522730  4817440 216     40
0:01:15 4/19/2011       4       19      2011    0       667     522823  4817440 215     40
18:00:54        12/30/2009      12      30      2009    18      647     521832  4817437 218     40
16:00:50        1/26/2014       1       26      2014    16      914     520175  4817432 222     40
0:00:51 1/9/2013        1       9       2013    0       675     524082  4817445 126     40
18:00:56        3/21/2011       3       21      2011    18      661     521152  4817435 220     40
4:00:53 4/29/2010       4       29      2010    4       646     523337  4817442 214     40
18:00:44        2/2/2013        2       2       2013    18      665     520526  4817433 221     40
0:00:41 12/31/2013      12      31      2013    0       917     521396  4817436 219     40
18:01:41        12/28/2012      12      28      2012    18      657     520011  4817432 222     40
18:00:42        1/28/2013       1       28      2013    18      679     520674  4817434 221     40
22:00:48        3/14/2011       3       14      2011    22      654     521272  4817436 219     40
2:00:41 1/20/2011       1       20      2011    2       657     521183  4817436 220     40
0:00:48 2/28/2013       2       28      2013    0       677     520666  4817434 221     40
18:01:13        12/9/2010       12      9       2010    18      641     521355  4817436 219     40
4:00:53 4/23/2014       4       23      2014    4       908     521959  4817439 218     40
6:00:55 2/16/2010       2       16      2010    6       647     524645  4817448 97      40
4:01:11 1/11/2011       1       11      2011    4       641     521380  4817437 219     40
22:00:44        3/20/2010       3       20      2010    22      641     521199  4817437 220     40
0:00:54 1/20/2011       1       20      2011    0       655     521166  4817437 220     40
0:00:12 3/30/2011       3       30      2011    0       664     523841  4817445 213     40
18:01:09        3/16/2009       3       16      2009    18      639     521829  4817439 218     40
0:00:53 1/4/2014        1       4       2014    0       914     520021  4817433 222     40
14:00:42        12/10/2010      12      10      2010    14      650     521116  4817437 220     40
18:00:42        2/24/2009       2       24      2009    18      632     521379  4817437 219     40
16:00:14        1/21/2009       1       21      2009    16      634     521210  4817437 219     40
0:01:23 4/12/2010       4       12      2010    0       640     523934  4817446 213     40
2:00:53 4/19/2011       4       19      2011    2       667     522820  4817443 215     40
22:00:20        4/18/2008       4       18      2008    22      634     523912  4817446 213     40
22:00:44        3/9/2014        3       9       2014    22      679     520924  4817437 220     40
6:01:17 4/2/2012        4       2       2012    6       680     523554  4817445 214     40
6:00:41 2/15/2012       2       15      2012    6       658     520939  4817437 220     40
10:00:41        4/19/2011       4       19      2011    10      659     522475  4817442 216     40
20:00:53        2/28/2013       2       28      2013    20      679     520936  4817437 220     40
6:00:47 4/4/2013        4       4       2013    6       658     523462  4817445 214     40
22:00:14        4/8/2008        4       8       2008    22      633     520663  4817436 221     40
6:00:23 1/17/2012       1       17      2012    6       663     523830  4817447 213     40
18:00:49        11/18/2010      11      18      2010    18      655     524218  4817448 126     40
6:00:41 12/19/2011      12      19      2011    6       658     521941  4817440 218     40



16:00:51        3/15/2009       3       15      2009    16      638     521356  4817439 219     40
0:00:53 3/22/2011       3       22      2011    0       661     521153  4817438 220     40
0:00:29 2/25/2009       2       25      2009    0       632     521376  4817439 219     40
2:00:54 1/4/2014        1       4       2014    2       914     520019  4817435 222     40
6:00:54 4/23/2014       4       23      2014    6       908     521957  4817441 218     40
20:00:47        4/16/2012       4       16      2012    20      665     521479  4817440 219     40
4:00:49 1/17/2012       1       17      2012    4       663     523824  4817447 213     40
16:00:55        2/8/2014        2       8       2014    16      671     520745  4817437 221     40
22:00:48        2/16/2014       2       16      2014    22      917     520652  4817437 221     40
12:00:26        2/4/2011        2       4       2011    12      647     520881  4817438 220     40
18:02:21        1/9/2012        1       9       2012    18      641     520669  4817437 221     40
14:00:26        2/1/2014        2       1       2014    14      907     520658  4817437 221     40
2:00:54 2/28/2014       2       28      2014    2       914     520849  4817438 220     40
16:00:53        2/16/2014       2       16      2014    16      916     520823  4817438 220     40
6:00:47 4/1/2010        4       1       2010    6       646     523827  4817448 213     40
22:00:23        3/21/2011       3       21      2011    22      661     521152  4817439 220     40
4:00:53 4/1/2010        4       1       2010    4       646     523822  4817448 213     40
16:01:13        4/24/2008       4       24      2008    16      633     522376  4817444 217     40
6:01:13 12/24/2013      12      24      2013    6       911     524419  4817451 97      40
16:00:26        1/23/2010       1       23      2010    16      640     521427  4817441 219     40
4:00:54 4/4/2013        4       4       2013    4       658     523464  4817447 214     40
2:00:56 4/1/2010        4       1       2010    2       646     523820  4817449 213     40
0:00:49 2/8/2014        2       8       2014    0       907     522283  4817444 217     40
2:00:54 12/29/2012      12      29      2012    2       674     521228  4817440 219     40
8:00:42 12/10/2013      12      10      2013    8       917     522088  4817443 217     40
2:01:01 2/16/2014       2       16      2014    2       907     523878  4817449 213     40
18:00:53        1/20/2011       1       20      2011    18      647     522217  4817444 217     40
2:00:53 3/6/2014        3       6       2014    2       917     523823  4817449 213     40
4:00:54 2/16/2014       2       16      2014    4       907     523877  4817450 213     40
6:00:42 3/27/2011       3       27      2011    6       661     523861  4817450 213     40
18:00:58        2/15/2013       2       15      2013    18      677     521234  4817441 219     40
6:00:48 2/16/2014       2       16      2014    6       907     523873  4817450 213     40
18:00:31        1/22/2010       1       22      2010    18      647     519939  4817437 223     5
20:00:54        2/9/2013        2       9       2013    20      677     520639  4817440 221     40
22:00:54        2/24/2009       2       24      2009    22      632     521376  4817442 219     40
8:00:54 1/26/2013       1       26      2013    8       680     521074  4817441 220     40
0:00:31 3/20/2008       3       20      2008    0       634     521323  4817442 219     40
4:00:54 1/14/2011       1       14      2011    4       641     521357  4817442 219     40
14:00:53        1/25/2011       1       25      2011    14      654     520542  4817440 221     40
0:00:53 3/23/2011       3       23      2011    0       661     521118  4817441 220     40
2:00:56 4/19/2011       4       19      2011    2       650     524073  4817451 126     40
14:00:45        1/26/2014       1       26      2014    14      914     520173  4817439 222     40
4:00:11 1/19/2009       1       19      2009    4       634     521113  4817442 220     40
6:00:57 3/26/2013       3       26      2013    6       677     520100  4817438 222     40
4:01:11 3/17/2014       3       17      2014    4       917     524184  4817452 126     40
2:00:39 12/31/2010      12      31      2010    2       647     522026  4817445 217     40
8:00:32 1/28/2014       1       28      2014    8       679     520662  4817440 221     40
6:00:54 3/22/2009       3       22      2009    6       634     521335  4817443 219     40
2:00:54 3/25/2008       3       25      2008    2       634     521309  4817443 219     40
4:00:33 1/20/2011       1       20      2011    4       655     521191  4817443 220     40
6:01:41 3/22/2009       3       22      2009    6       642     521776  4817445 218     40
2:00:48 1/28/2014       1       28      2014    2       679     520627  4817441 221     40
22:00:40        4/11/2010       4       11      2010    22      640     523935  4817452 213     40
20:00:24        3/5/2014        3       5       2014    20      917     523774  4817452 213     40



20:00:34        4/19/2014       4       19      2014    20      914     522122  4817446 217     40
0:00:48 4/19/2008       4       19      2008    0       634     523909  4817452 213     40
6:00:42 4/3/2010        4       3       2010    6       640     524397  4817454 126     40
22:01:02        3/5/2014        3       5       2014    22      917     523819  4817452 213     40
2:00:53 1/20/2011       1       20      2011    2       655     521171  4817444 220     40
6:00:48 2/23/2013       2       23      2013    6       671     521312  4817444 219     40
14:00:51        1/18/2011       1       18      2011    14      657     521171  4817444 220     40
14:01:16        2/9/2013        2       9       2013    14      665     521059  4817444 220     40
18:00:42        1/25/2013       1       25      2013    18      680     521316  4817444 219     40
22:00:55        4/7/2014        4       7       2014    22      917     520207  4817441 222     40
2:00:42 3/30/2011       3       30      2011    2       664     523860  4817453 213     40
20:00:46        1/28/2014       1       28      2014    20      679     520652  4817443 221     40
6:00:53 3/22/2009       3       22      2009    6       643     521177  4817445 220     40
22:00:41        3/29/2011       3       29      2011    22      664     523909  4817454 213     40
6:00:41 3/25/2008       3       25      2008    6       634     521311  4817445 219     40
2:00:53 4/20/2012       4       20      2012    2       676     521894  4817447 218     40
12:00:25        4/10/2010       4       10      2010    12      801     521812  4817447 218     40
12:00:47        11/20/2010      11      20      2010    12      654     521190  4817445 220     40
4:01:03 4/14/2010       4       14      2010    4       644     523383  4817452 214     40
6:01:11 1/9/2013        1       9       2013    6       675     523917  4817454 213     40
0:00:42 2/1/2013        2       1       2013    0       665     520634  4817443 221     40
22:00:47        4/11/2012       4       11      2012    22      672     521898  4817448 218     40
22:00:56        3/11/2010       3       11      2010    22      640     521341  4817446 219     40
4:01:15 3/26/2013       3       26      2013    4       677     520104  4817442 222     40
19:47:56        12/18/2013      12      18      2013    19      657     521131  4817445 220     40
22:00:50        3/22/2011       3       22      2011    22      659     521163  4817445 220     40
16:00:53        2/1/2014        2       1       2014    16      671     520660  4817444 221     40
8:00:55 1/9/2013        1       9       2013    8       675     523926  4817455 213     40
0:00:41 1/1/2014        1       1       2014    0       916     521978  4817448 218     40
4:00:54 1/31/2012       1       31      2012    4       665     520625  4817444 221     40
12:00:49        2/1/2014        2       1       2014    12      907     520667  4817444 221     40
1:55:25 12/21/2013      12      21      2013    1       657     521071  4817445 220     40
0:00:53 1/29/2014       1       29      2014    0       679     520653  4817444 221     40
0:00:39 1/18/2010       1       18      2010    0       647     519965  4817442 223     5
6:01:24 1/28/2014       1       28      2014    6       679     520657  4817444 221     40
8:01:07 12/15/2013      12      15      2013    8       917     521377  4817446 219     40
4:00:54 12/21/2010      12      21      2010    4       647     521282  4817447 219     40
22:00:44        3/30/2011       3       30      2011    22      658     524145  4817456 126     40
0:00:47 3/15/2011       3       15      2011    0       654     521272  4817447 219     40
0:00:48 4/20/2012       4       20      2012    0       676     521900  4817449 218     40
0:00:54 4/19/2014       4       19      2014    0       916     521297  4817447 219     40
10:00:26        2/1/2014        2       1       2014    10      907     520665  4817445 221     40
2:00:41 12/20/2011      12      20      2011    2       658     521362  4817447 219     40
0:00:42 3/12/2010       3       12      2010    0       640     521343  4817447 219     40
4:01:23 3/25/2008       3       25      2008    4       634     521312  4817447 219     40
6:00:42 1/24/2010       1       24      2010    6       646     521329  4817447 219     40
18:00:49        4/8/2008        4       8       2008    18      633     520697  4817445 221     40
2:00:53 12/2/2010       12      2       2010    2       641     520031  4817443 222     40
0:00:48 2/25/2011       2       25      2011    0       653     521997  4817449 218     40
6:00:53 12/21/2010      12      21      2010    6       647     521279  4817447 219     40
22:00:53        1/28/2014       1       28      2014    22      679     520655  4817445 221     40
2:00:36 1/3/2013        1       3       2013    2       658     521978  4817449 218     40
14:00:53        1/23/2011       1       23      2011    14      654     521045  4817447 220     40
8:00:54 3/25/2012       3       25      2012    8       663     521815  4817449 218     40



6:00:53 4/11/2013       4       11      2013    6       677     521936  4817450 218     40
2:00:48 4/21/2008       4       21      2008    2       634     524029  4817457 126     40
2:00:53 4/11/2013       4       11      2013    2       677     521940  4817450 218     40
18:00:39        3/13/2010       3       13      2010    18      646     521041  4817447 220     40
0:00:53 3/6/2014        3       6       2014    0       917     523818  4817456 213     40
4:00:42 2/13/2011       2       13      2011    4       641     521024  4817447 220     40
22:02:22        12/8/2011       12      8       2011    22      655     521281  4817448 219     40
18:01:24        1/25/2010       1       25      2010    18      640     520691  4817446 221     40
16:00:55        1/2/2010        1       2       2010    16      640     521191  4817448 220     40
2:00:49 3/25/2013       3       25      2013    2       657     520125  4817444 222     40
2:00:54 2/13/2014       2       13      2014    2       916     520991  4817447 220     40
6:00:53 1/4/2011        1       4       2011    6       657     520585  4817446 221     40
22:00:53        4/13/2013       4       13      2013    22      677     521939  4817450 218     40
2:00:56 1/18/2011       1       18      2011    2       641     521119  4817448 220     40
22:00:42        3/20/2010       3       20      2010    22      655     521020  4817447 220     40
18:00:54        1/20/2011       1       20      2011    18      647     522000  4817451 218     40
8:00:55 1/24/2010       1       24      2010    8       646     521331  4817449 219     40
0:00:20 3/23/2011       3       23      2011    0       659     521165  4817448 220     40
16:00:42        3/7/2012        3       7       2012    16      665     521454  4817449 219     40
6:01:10 1/31/2012       1       31      2012    6       665     520622  4817447 221     40
4:01:07 4/21/2008       4       21      2008    4       636     523927  4817458 213     40
2:00:44 1/24/2010       1       24      2010    2       646     521325  4817449 219     40
20:00:53        2/19/2014       2       19      2014    20      679     520651  4817447 221     40
18:00:54        12/18/2009      12      18      2009    18      646     523778  4817457 213     40
16:00:47        2/9/2013        2       9       2013    16      665     521060  4817448 220     40
6:00:30 1/14/2011       1       14      2011    6       641     521356  4817449 219     40
6:01:00 3/18/2013       3       18      2013    6       679     523854  4817458 213     40
2:00:54 1/6/2010        1       6       2010    2       644     522282  4817452 217     40
0:00:53 2/17/2014       2       17      2014    0       917     520643  4817447 221     40
0:00:55 3/21/2010       3       21      2010    0       801     521044  4817448 220     40
8:00:53 12/2/2010       12      2       2010    8       646     521162  4817449 220     40
12:01:11        12/12/2010      12      12      2010    12      638     520929  4817448 220     40
4:00:48 1/2/2014        1       2       2014    4       917     520934  4817448 220     40
20:00:48        4/13/2013       4       13      2013    20      677     521918  4817451 218     40
10:01:17        12/26/2011      12      26      2011    10      641     521143  4817449 220     40
22:00:47        12/22/2013      12      22      2013    22      917     521180  4817449 220     40
22:00:18        3/28/2014       3       28      2014    22      908     524263  4817459 126     40
6:02:56 3/22/2010       3       22      2010    6       651     521946  4817452 218     40
6:00:42 2/26/2012       2       26      2012    6       658     520774  4817448 221     40
0:00:37 1/16/2014       1       16      2014    0       671     520711  4817448 221     40
4:00:59 4/13/2012       4       13      2012    4       675     524259  4817460 126     40
0:00:23 2/20/2009       2       20      2009    0       637     524711  4817461 97      40
2:01:23 3/14/2010       3       14      2010    2       647     524160  4817459 126     40
18:00:54        1/18/2011       1       18      2011    18      650     521331  4817450 219     40
22:00:32        2/7/2014        2       7       2014    22      907     522262  4817453 217     40
4:00:54 1/24/2010       1       24      2010    4       646     521324  4817450 219     40
16:00:56        12/31/2013      12      31      2013    16      917     521076  4817449 220     40
4:01:17 1/9/2011        1       9       2011    4       638     521082  4817450 220     40
4:00:47 1/28/2014       1       28      2014    4       679     520653  4817448 221     40
2:00:53 1/25/2011       1       25      2011    2       647     521213  4817450 219     40
8:00:41 1/31/2012       1       31      2012    8       665     520623  4817448 221     40
14:01:11        4/16/2013       4       16      2013    14      671     522601  4817455 216     40
18:01:18        2/18/2011       2       18      2011    18      638     520736  4817449 221     40
13:27:47        1/19/2014       1       19      2014    13      657     520640  4817448 221     40



4:00:53 1/3/2013        1       3       2013    4       658     521976  4817453 218     40
12:00:48        12/12/2010      12      12      2010    12      653     521015  4817450 220     40
0:00:24 12/28/2010      12      28      2010    0       650     523272  4817457 214     40
12:00:50        12/28/2010      12      28      2010    12      647     521286  4817451 219     40
0:01:02 3/12/2010       3       12      2010    0       647     524471  4817461 97      40
2:00:40 3/17/2014       3       17      2014    2       908     524386  4817461 126     40
16:00:51        1/20/2011       1       20      2011    16      655     521321  4817451 219     40
16:00:54        2/12/2014       2       12      2014    16      909     520780  4817449 221     40
8:00:42 1/4/2011        1       4       2011    8       657     520592  4817449 221     40
20:00:53        1/31/2013 1 31 2013 20 665 520630 4817449 221 40
8:00:55 12/19/2008 12 19 2008 8 632 521367 4817451 219 40
0:00:56 3/7/2014 3 7 2014 0 916 521376 4817451 219 40
8:00:53 4/7/2013 4 7 2013 8 677 523872 4817460 213 40
8:00:13 2/23/2011 2 23 2011 8 654 521275 4817451 219 40
4:00:56 2/25/2010 2 25 2010 4 638 524340 4817462 126 40
0:01:11 3/21/2010 3 21 2010 0 655 521029 4817450 220 40
18:00:47 1/23/2010 1 23 2010 18 638 521357 4817451 219 40
4:00:53 4/11/2013 4 11 2013 4 677 521937 4817453 218 40
2:00:53 3/12/2010 3 12 2010 2 647 524465 4817462 97 40
14:00:54 2/14/2013 2 14 2013 14 677 520925 4817450 220 40
2:00:57 3/31/2014 3 31 2014 2 908 522053 4817454 217 40
6:00:53 3/22/2010 3 22 2010 6 644 522032 4817454 217 40
16:00:53 2/8/2014 2 8 2014 16 917 520621 4817450 221 40
22:00:55 3/20/2010 3 20 2010 22 638 521167 4817451 220 40
2:00:53 3/22/2011 3 22 2011 2 661 521153 4817451 220 40
2:01:19 2/15/2013 2 15 2013 2 677 521057 4817451 220 40
22:00:23 3/24/2009 3 24 2009 22 643 520786 4817450 221 40
0:00:42 2/28/2014 2 28 2014 0 914 520868 4817451 220 40
6:00:44 3/31/2011 3 31 2011 6 658 524148 4817462 126 40
22:00:53 3/7/2009 3 7 2009 22 633 520603 4817450 221 40
4:00:42 3/27/2011 3 27 2011 4 667 523744 4817460 213 40
0:00:55 1/11/2011 1 11 2011 0 641 521427 4817452 219 40
8:00:41 4/8/2011 4 8 2011 8 801 523750 4817460 213 40
6:00:56 2/13/2011 2 13 2011 6 641 521027 4817451 220 40
4:00:31 4/20/2012 4 20 2012 4 676 521898 4817454 218 40
16:00:48 2/8/2014 2 8 2014 16 916 520578 4817450 221 40
14:00:54 12/31/2009 12 31 2009 14 639 521473 4817453 219 40
12:00:53 2/5/2014 2 5 2014 12 671 521259 4817452 219 40
2:01:40 2/8/2014 2 8 2014 2 916 522356 4817456 217 40
18:01:11 1/7/2013 1 7 2013 18 680 521118 4817452 220 40
20:00:43 2/14/2014 2 14 2014 20 909 520591 4817450 221 40
0:00:48 3/21/2010 3 21 2010 0 638 521167 4817452 220 40
22:00:47 3/20/2010 3 20 2010 22 801 521043 4817452 220 40
18:00:47 3/26/2012 3 26 2012 18 675 521535 4817453 219 40
2:00:44 3/27/2011 3 27 2011 2 659 523851 4817461 213 40
12:00:52 12/13/2013 12 13 2013 12 917 520333 4817450 222 40
4:00:48 4/15/2008 4 15 2008 4 631 523868 4817461 213 40
16:01:24 3/21/2010 3 21 2010 16 638 521558 4817454 219 40
2:00:54 3/9/2013 3 9 2013 2 657 521022 4817452 220 40
16:00:42 2/21/2012 2 21 2012 16 658 521067 4817452 220 40
6:00:48 12/19/2008 12 19 2008 6 632 521363 4817453 219 40
10:00:44 5/3/2008 5 3 2008 10 634 521039 4817452 220 40
20:00:49 2/7/2014 2 7 2014 20 907 522266 4817456 217 40
0:00:23 12/2/2010 12 2 2010 0 641 520043 4817449 222 40



14:00:55 12/7/2008 12 7 2008 14 633 521053 4817452 220 40
22:00:55 12/11/2011 12 11 2011 22 667 524718 4817465 97 40
4:00:56 1/20/2011 1 20 2011 4 657 521197 4817453 220 40
14:01:23 2/18/2014 2 18 2014 14 914 521282 4817453 219 40
2:00:47 1/24/2011 1 24 2011 2 638 524549 4817464 97 40
8:00:48 12/15/2010 12 15 2010 8 647 521152 4817453 220 40
0:00:56 1/11/2013 1 11 2013 0 665 520726 4817451 221 40
18:00:56 12/29/2012 12 29 2012 18 674 520851 4817452 220 40
16:00:43 3/26/2011 3 26 2011 16 801 521195 4817453 220 40
4:00:49 3/22/2010 3 22 2010 4 651 521939 4817455 218 40
12:00:47 4/2/2012 4 2 2012 12 658 521853 4817455 218 40
8:00:56 3/15/2012 3 15 2012 8 663 523913 4817463 213 40
8:00:41 1/3/2013 1 3 2013 8 658 521982 4817456 218 40
6:00:23 2/28/2014 2 28 2014 6 914 521068 4817453 220 40
22:00:55 3/7/2010 3 7 2010 22 643 524208 4817464 126 40
20:00:55 12/22/2013 12 22 2013 20 917 521176 4817454 220 40
6:00:54 12/24/2013 12 24 2013 6 909 522163 4817457 217 40
22:00:32 4/25/2011 4 25 2011 22 654 524183 4817464 126 40
20:00:27 2/19/2014 2 19 2014 20 917 520956 4817453 220 40
6:01:17 12/7/2011 12 7 2011 6 655 521213 4817454 219 40
18:00:54 2/25/2009 2 25 2009 18 634 520898 4817453 220 40
16:00:48 12/7/2008 12 7 2008 16 633 521054 4817454 220 40
0:01:15 3/9/2014 3 9 2014 0 916 521322 4817455 219 40
8:00:33 12/2/2010 12 2 2010 8 641 520182 4817451 222 40
22:00:53 1/10/2013 1 10 2013 22 665 520721 4817453 221 40
18:00:56 1/28/2011 1 28 2011 18 641 520526 4817452 221 40
18:00:47 3/25/2011 3 25 2011 18 667 521176 4817454 220 40
20:00:42 2/28/2014 2 28 2014 20 916 521299 4817455 219 40
0:01:40 3/21/2014 3 21 2014 0 909 521283 4817455 219 40
2:00:53 3/21/2014 3 21 2014 2 909 521289 4817455 219 40
4:00:56 1/24/2011 1 24 2011 4 638 524545 4817466 97 40
22:01:08 4/5/2014 4 5 2014 22 907 521940 4817457 218 40
6:00:54 4/21/2008 4 21 2008 6 636 523914 4817464 213 40
2:00:56 4/10/2009 4 10 2009 2 644 523760 4817464 213 40
2:00:43 1/24/2011 1 24 2011 2 639 524540 4817466 97 40
18:00:54 1/28/2011 1 28 2011 18 655 520527 4817453 221 40
22:00:47 2/15/2014 2 15 2014 22 909 520634 4817453 221 40
18:00:54 1/22/2010 1 22 2010 18 644 524447 4817466 97 40
10:00:55 2/24/2013 2 24 2013 10 657 521144 4817455 220 40
18:00:54 1/17/2014 1 17 2014 18 658 520027 4817452 222 40
16:00:55 12/26/2009 12 26 2009 16 640 521136 4817455 220 40
2:00:54 4/5/2014 4 5 2014 2 909 523479 4817463 214 40
6:00:36 3/27/2011 3 27 2011 6 662 523739 4817464 213 40
18:00:42 3/15/2013 3 15 2013 18 658 522172 4817459 217 40
18:00:42 4/1/2012 4 1 2012 18 680 524460 4817466 97 40
18:00:30 2/5/2011 2 5 2011 18 650 520612 4817454 221 40
22:00:21 4/10/2013 4 10 2013 22 658 521974 4817458 218 40
0:00:55 11/25/2010 11 25 2010 0 640 524237 4817466 126 40
14:00:23 1/19/2011 1 19 2011 14 641 520985 4817455 220 40
18:00:31 4/14/2009 4 14 2009 18 634 520365 4817453 222 40
4:00:12 3/27/2011 3 27 2011 4 662 523722 4817464 213 40
2:01:17 5/8/2011 5 8 2011 2 654 523781 4817465 213 40
2:00:47 1/11/2013 1 11 2013 2 665 520722 4817455 221 40
2:00:50 12/26/2012 12 26 2012 2 657 520005 4817452 223 5



4:00:53 3/5/2010 3 5 2010 4 647 524223 4817467 126 40
2:00:54 3/31/2012 3 31 2012 2 666 523354 4817464 214 40
12:00:54 12/2/2010 12 2 2010 12 646 520200 4817454 222 40
4:00:53 2/15/2013 2 15 2013 4 677 521052 4817456 220 40
22:00:42 1/18/2011 1 18 2011 22 650 521331 4817457 219 40
6:00:43 2/5/2011 2 5 2011 6 647 520967 4817456 220 40
18:00:54 1/10/2013 1 10 2013 18 658 521379 4817457 219 40
18:00:41 12/13/2013 12 13 2013 18 658 520310 4817454 222 40
14:01:06 2/28/2011 2 28 2011 14 639 521069 4817457 220 40
4:00:56 2/5/2011 2 5 2011 4 647 520968 4817456 220 40
8:01:00 2/4/2011 2 4 2011 8 647 521144 4817457 220 40
0:00:25 1/28/2014 1 28 2014 0 679 520643 4817455 221 40
16:00:53 12/27/2010 12 27 2010 16 647 521373 4817458 219 40
18:00:41 3/20/2011 3 20 2011 18 659 521165 4817457 220 40
8:00:55 2/12/2011 2 12 2011 8 654 521221 4817458 219 40
2:00:55 2/19/2011 2 19 2011 2 657 521024 4817457 220 40
22:00:55 2/28/2014 2 28 2014 22 916 521298 4817458 219 40
22:00:41 3/20/2011 3 20 2011 22 659 521154 4817458 220 40
18:00:54 12/29/2013 12 29 2013 18 658 520339 4817455 222 40
6:00:37 1/15/2011 1 15 2011 6 646 521174 4817458 220 40
16:00:48 1/27/2014 1 27 2014 16 671 521180 4817458 220 40
18:00:33 12/5/2008 12 5 2008 18 633 521112 4817458 220 40
18:00:43 2/21/2012 2 21 2012 18 658 521005 4817457 220 40
0:00:54 4/30/2010 4 30 2010 0 646 521983 4817460 218 40
22:00:53 1/23/2010 1 23 2010 22 638 521356 4817458 219 40
18:00:53 4/2/2010 4 2 2010 18 646 523712 4817466 213 40
16:00:49 2/8/2011 2 8 2011 16 647 520794 4817457 221 40
18:00:54 2/16/2009 2 16 2009 18 633 520637 4817456 221 40
0:00:49 4/6/2014 4 6 2014 0 907 521937 4817461 218 40
22:00:39 2/7/2014 2 7 2014 22 916 522250 4817462 217 40
0:00:41 3/21/2011 3 21 2011 0 659 521156 4817458 220 40
14:00:36 2/1/2014 2 1 2014 14 671 520659 4817457 221 40
4:00:41 2/1/2013 2 1 2013 4 665 520637 4817457 221 40
16:00:25 12/5/2008 12 5 2008 16 633 521058 4817458 220 40
4:00:47 4/30/2008 4 30 2008 4 636 521960 4817461 218 40
18:00:54 3/13/2010 3 13 2010 18 644 521555 4817460 219 40
2:01:11 2/20/2014 2 20 2014 2 916 520979 4817458 220 40
12:00:48 2/9/2013 2 9 2013 12 665 521053 4817458 220 40
14:00:27 1/23/2010 1 23 2010 14 640 521576 4817460 219 40
18:00:54 3/19/2011 3 19 2011 18 801 520978 4817458 220 40
8:00:48 12/28/2010 12 28 2010 8 801 520044 4817455 222 40
6:00:41 1/3/2013 1 3 2013 6 658 521982 4817461 218 40
16:01:11 2/4/2011 2 4 2011 16 646 520654 4817457 221 40
22:00:42 4/19/2011 4 19 2011 22 665 522794 4817464 216 40
12:01:20 1/3/2014 1 3 2014 12 679 521056 4817459 220 40
4:00:43 12/20/2011 12 20 2011 4 658 521353 4817460 219 40
4:00:56 1/24/2011 1 24 2011 4 639 524538 4817471 97 40
6:00:54 12/29/2011 12 29 2011 6 650 522245 4817463 217 40
6:00:18 2/8/2014 2 8 2014 6 916 522290 4817463 217 40
16:00:36 12/14/2010 12 14 2010 16 647 521232 4817460 219 40
0:00:50 4/11/2013 4 11 2013 0 658 521979 4817462 218 40
20:01:20 2/7/2014 2 7 2014 20 916 522249 4817463 217 40
0:00:39 3/1/2014 3 1 2014 0 916 521299 4817460 219 40
2:00:23 4/19/2008 4 19 2008 2 634 523903 4817469 213 40



16:00:27 2/22/2013 2 22 2013 16 658 521356 4817461 219 40
6:00:49 12/28/2010 12 28 2010 6 801 520044 4817457 222 40
6:00:56 3/27/2011 3 27 2011 6 667 523743 4817469 213 40
16:00:54 1/8/2011 1 8 2011 16 657 520854 4817459 220 40
0:00:53 3/31/2010 3 31 2010 0 638 522267 4817464 217 40
22:00:28 3/30/2010 3 30 2010 22 638 522259 4817464 217 40
22:00:50 3/20/2011 3 20 2011 22 655 520975 4817460 220 40
0:00:53 1/21/2011 1 21 2011 0 647 522005 4817463 218 40
0:00:47 4/6/2014 4 6 2014 0 913 522364 4817464 217 40
6:00:15 2/23/2013 2 23 2013 6 658 521324 4817461 219 40
12:00:53 2/14/2013 2 14 2013 12 677 520937 4817460 220 40
22:00:53 3/27/2011 3 27 2011 22 655 521269 4817461 219 40
22:00:54 4/19/2014 4 19 2014 22 907 523413 4817469 214 40
2:00:54 4/12/2010 4 12 2010 2 640 523867 4817470 213 40
18:00:46 3/20/2011 3 20 2011 18 655 520976 4817461 220 40
2:00:55 12/15/2010 12 15 2010 2 647 521236 4817461 219 40
18:00:48 2/21/2009 2 21 2009 18 633 520629 4817460 221 40
18:00:41 3/11/2012 3 11 2012 18 658 521313 4817462 219 40
22:00:54 3/23/2011 3 23 2011 22 661 521062 4817461 220 40
18:00:56 2/25/2011 2 25 2011 18 657 521133 4817461 220 40
22:01:18 1/22/2010 1 22 2010 22 644 524453 4817473 97 40
6:00:54 2/7/2011 2 7 2011 6 646 520981 4817461 220 40
0:00:42 3/28/2011 3 28 2011 0 655 521266 4817462 219 40
4:00:54 2/8/2014 2 8 2014 4 916 522282 4817465 217 40
14:00:21 3/3/2010 3 3 2010 14 641 520976 4817461 220 40
18:00:50 3/6/2010 3 6 2010 18 641 520804 4817461 221 40
18:01:23 2/14/2014 2 14 2014 18 917 520748 4817461 221 40
4:00:47 4/1/2010 4 1 2010 4 746 524704 4817474 97 40
0:00:48 3/27/2012 3 27 2012 0 678 521900 4817465 218 40
14:00:55 2/7/2014 2 7 2014 14 909 521976 4817465 218 40
2:00:54 2/1/2013 2 1 2013 2 665 520633 4817461 221 40
16:00:57 3/16/2009 3 16 2009 16 643 521526 4817464 219 40
4:00:56 1/13/2011 1 13 2011 4 647 524819 4817475 97 40
18:00:53 3/21/2010 3 21 2010 18 644 521751 4817464 218 40
22:00:54 1/21/2010 1 21 2010 22 643 524768 4817475 97 40
8:00:34 1/29/2014 1 29 2014 8 679 520632 4817461 221 40
8:00:50 2/8/2014 2 8 2014 8 916 522285 4817466 217 40
20:00:50 4/26/2014 4 26 2014 20 917 522734 4817468 216 40
22:00:44 1/29/2013 1 29 2013 22 677 520186 4817460 222 40
20:00:47 2/15/2014 2 15 2014 20 909 520643 4817461 221 40
2:01:15 4/30/2008 4 30 2008 2 636 521957 4817465 218 40
0:00:47 1/11/2013 1 11 2013 0 680 521388 4817463 219 40
8:00:55 4/6/2010 4 6 2010 8 647 522274 4817466 217 40
22:00:41 3/22/2011 3 22 2011 22 661 521081 4817462 220 40
6:00:53 4/14/2010 4 14 2010 6 644 523367 4817470 214 40
0:00:57 12/23/2013 12 23 2013 0 917 521181 4817463 220 40
0:00:42 1/3/2013 1 3 2013 0 658 521973 4817466 218 40
8:01:06 2/9/2014 2 9 2014 8 909 521159 4817463 220 40
2:00:31 1/29/2014 1 29 2014 2 679 520606 4817462 221 40
14:01:17 4/9/2009 4 9 2009 14 634 522608 4817468 216 40
4:00:44 3/31/2011 3 31 2011 4 662 523088 4817470 215 40
2:00:29 12/24/2013 12 24 2013 2 907 521312 4817464 219 40
2:00:35 3/28/2014 3 28 2014 2 907 524271 4817474 126 40
6:00:42 1/29/2014 1 29 2014 6 679 520625 4817462 221 40



16:00:30 2/13/2013 2 13 2013 16 665 520711 4817462 221 40
0:00:21 1/24/2011 1 24 2011 0 641 521181 4817464 220 40
0:00:41 4/19/2011 4 19 2011 0 650 524312 4817474 126 40
18:00:20 1/1/2014 1 1 2014 18 917 521001 4817463 220 40
22:01:07 4/20/2012 4 20 2012 22 658 524425 4817475 97 40
8:00:53 4/13/2010 4 13 2010 8 653 521967 4817466 218 40
0:00:23 3/21/2011 3 21 2011 0 655 520970 4817463 220 40
10:01:23 2/8/2012 2 8 2012 10 641 521159 4817464 220 40
10:00:50 11/25/2011 11 25 2011 10 662 520747 4817463 221 40
0:00:55 1/3/2011 1 3 2011 0 657 520578 4817462 221 40
18:00:52 1/1/2014 1 1 2014 18 658 520355 4817462 222 40
22:00:44 5/2/2012 5 2 2012 22 676 524335 4817475 126 40
22:00:49 4/1/2014 4 1 2014 22 913 522019 4817467 217 40
2:00:47 1/3/2011 1 3 2011 2 657 520578 4817462 221 40
14:00:54 12/14/2010 12 14 2010 14 647 521230 4817464 219 40
0:00:36 3/24/2011 3 24 2011 0 661 521061 4817464 220 40
10:00:32 12/14/2013 12 14 2013 10 914 520791 4817463 221 40
2:01:18 3/26/2011 3 26 2011 2 654 520980 4817464 220 40
18:00:53 12/1/2010 12 1 2010 18 641 520346 4817462 222 40
16:00:49 2/21/2009 2 21 2009 16 633 520628 4817463 221 40
8:00:49 2/23/2013 2 23 2013 8 658 521320 4817465 219 40
16:00:36 3/3/2013 3 3 2013 16 677 521156 4817465 220 40
4:00:53 4/12/2010 4 12 2010 4 640 523866 4817474 213 40
20:00:42 2/8/2014 2 8 2014 20 909 520564 4817463 221 40
22:00:55 4/18/2011 4 18 2011 22 667 522817 4817470 215 40
6:00:48 4/12/2010 4 12 2010 6 640 523869 4817474 213 40
20:00:56 4/5/2012 4 5 2012 20 657 520130 4817462 222 40
0:00:26 3/3/2010 3 3 2010 0 646 521307 4817465 219 40
0:00:54 4/2/2014 4 2 2014 0 913 522003 4817468 218 40
4:00:43 4/10/2009 4 10 2009 4 644 523759 4817474 213 40
14:00:44 12/28/2013 12 28 2013 14 914 520215 4817462 222 40
0:00:49 12/24/2013 12 24 2013 0 907 521975 4817468 218 40
14:00:55 1/3/2014 1 3 2014 14 917 521231 4817465 219 40
18:01:32 4/18/2011 4 18 2011 18 667 522768 4817470 216 40
18:00:55 2/6/2014 2 6 2014 18 679 520549 4817463 221 40
18:00:56 2/15/2009 2 15 2009 18 633 520631 4817464 221 40
14:00:41 2/10/2013 2 10 2013 14 665 521514 4817466 219 40
22:00:47 1/9/2013 1 9 2013 22 675 523735 4817474 213 40
18:00:50 2/5/2012 2 5 2012 18 658 520549 4817464 221 40
0:00:12 3/8/2009 3 8 2009 0 633 520586 4817464 221 40
18:00:42 2/15/2009 2 15 2009 18 633 520634 4817464 221 40
6:00:54 4/1/2010 4 1 2010 6 746 524706 4817478 97 40
12:01:55 4/26/2010 4 26 2010 12 643 521572 4817467 219 40
0:00:49 4/9/2008 4 9 2008 0 633 520657 4817464 221 40
6:00:50 2/13/2013 2 13 2013 6 665 521298 4817466 219 40
20:00:54 3/5/2014 3 5 2014 20 908 524384 4817477 126 40
22:00:53 3/20/2010 3 20 2010 22 639 520948 4817465 220 40
12:01:01 11/25/2011 11 25 2011 12 662 520226 4817463 222 40
8:00:55 1/3/2011 1 3 2011 8 657 520588 4817464 221 40
22:42:11 4/11/2013 4 11 2013 22 657 520116 4817463 222 40
20:00:53 1/10/2013 1 10 2013 20 665 520718 4817465 221 40
2:00:24 3/28/2014 3 28 2014 2 918 524456 4817477 97 40
4:00:44 1/29/2014 1 29 2014 4 679 520608 4817464 221 40
4:01:40 1/27/2014 1 27 2014 4 671 520733 4817465 221 40



20:00:41 1/29/2013 1 29 2013 20 677 520189 4817463 222 40
18:00:51 3/7/2009 3 7 2009 18 633 520573 4817464 221 40
4:00:41 2/13/2013 2 13 2013 4 665 521298 4817467 219 40
6:00:35 1/9/2011 1 9 2011 6 641 521053 4817466 220 40
18:00:54 2/17/2011 2 17 2011 18 638 521276 4817467 219 40
10:02:07 2/3/2012 2 3 2012 10 641 521236 4817467 219 40
20:00:55 1/9/2013 1 9 2013 20 675 523728 4817475 213 40
22:00:50 4/22/2009 4 22 2009 22 634 521998 4817469 218 40
6:00:29 3/28/2014 3 28 2014 6 907 524269 4817477 126 40
8:00:48 2/23/2013 2 23 2013 8 671 521302 4817467 219 40
10:00:48 1/5/2010 1 5 2010 10 638 521975 4817469 218 40
4:00:42 12/19/2011 12 19 2011 4 658 521950 4817469 218 40
12:00:53 12/28/2010 12 28 2010 12 801 521138 4817467 220 40
0:00:49 3/14/2013 3 14 2013 0 663 521336 4817467 219 40
16:00:21 12/28/2013 12 28 2013 16 914 520269 4817464 222 40
18:00:53 3/25/2008 3 25 2008 18 631 522647 4817472 216 40
6:00:23 3/28/2014 3 28 2014 6 918 524454 4817478 97 40
0:00:13 1/24/2010 1 24 2010 0 638 521301 4817467 219 40
10:00:17 1/19/2011 1 19 2011 10 641 521324 4817467 219 40
10:00:54 12/14/2013 12 14 2013 10 658 520717 4817466 221 40
4:00:54 1/3/2011 1 3 2011 4 657 520581 4817465 221 40
16:00:55 1/16/2011 1 16 2011 16 654 520977 4817466 220 40
18:00:56 2/24/2010 2 24 2010 18 647 523878 4817476 213 40
4:00:38 1/27/2012 1 27 2012 4 658 520749 4817466 221 40
12:00:24 1/24/2011 1 24 2011 12 650 524272 4817478 126 40
6:00:55 4/29/2010 4 29 2010 6 646 523481 4817475 214 40
0:00:39 1/6/2010 1 6 2010 0 644 522287 4817471 217 40
2:00:42 1/12/2013 1 12 2013 2 663 523416 4817475 214 40
10:00:57 1/3/2014 1 3 2014 10 679 521047 4817467 220 40
16:01:53 2/7/2011 2 7 2011 16 647 520559 4817466 221 40
18:00:49 2/1/2013 2 1 2013 18 677 520641 4817466 221 40
14:00:32 12/14/2013 12 14 2013 14 914 520785 4817467 221 40
12:00:49 12/14/2013 12 14 2013 12 914 520782 4817467 221 40
6:00:44 4/10/2009 4 10 2009 6 644 523763 4817477 213 40
6:00:53 1/3/2011 1 3 2011 6 657 520582 4817466 221 40
2:00:55 4/6/2014 4 6 2014 2 913 522281 4817472 217 40
14:00:42 12/28/2010 12 28 2010 14 801 521144 4817468 220 40
22:00:53 3/2/2010 3 2 2010 22 646 521303 4817469 219 40
8:00:50 3/1/2012 3 1 2012 8 663 523876 4817477 213 40
22:00:51 2/16/2009 2 16 2009 22 633 520634 4817467 221 40
4:00:43 3/22/2011 3 22 2011 4 661 521142 4817468 220 40
2:00:21 1/27/2014 1 27 2014 2 671 520736 4817467 221 40
18:00:41 2/25/2011 2 25 2011 18 657 520572 4817467 221 40
18:00:54 2/28/2011 2 28 2011 18 642 521745 4817470 218 40
22:00:49 4/4/2011 4 4 2011 22 668 524217 4817479 126 40
16:00:50 3/22/2010 3 22 2010 16 638 521975 4817471 218 40
0:00:56 3/22/2010 3 22 2010 0 641 522263 4817472 217 40
2:00:56 1/6/2010 1 6 2010 2 633 521164 4817469 220 40
12:00:54 1/24/2011 1 24 2011 12 639 524345 4817480 126 40
22:00:16 4/18/2008 4 18 2008 22 636 524744 4817481 97 40
10:00:44 1/25/2012 1 25 2012 10 658 521028 4817468 220 40
22:00:53 1/20/2011 1 20 2011 22 647 522009 4817472 217 40
4:00:58 4/2/2010 4 2 2010 4 655 523365 4817476 214 40
16:00:48 2/4/2014 2 4 2014 16 917 521414 4817470 219 40



0:00:48 2/15/2013 2 15 2013 0 677 520960 4817469 220 40
18:01:18 3/11/2009 3 11 2009 18 639 520625 4817468 221 40
18:01:17 3/2/2013 3 2 2013 18 679 520842 4817469 220 40
16:00:54 12/31/2009 12 31 2009 16 638 522282 4817473 217 40
16:00:23 1/9/2011 1 9 2011 16 650 520595 4817468 221 40
6:00:44 1/2/2009 1 2 2009 6 634 524075 4817480 126 40
18:00:55 2/24/2013 2 24 2013 18 671 520599 4817468 221 40
12:00:25 2/1/2014 2 1 2014 12 671 520669 4817469 221 40
4:00:48 3/28/2014 3 28 2014 4 907 524269 4817481 126 40
22:00:55 3/20/2013 3 20 2013 22 679 520967 4817470 220 40
18:01:00 3/5/2014 3 5 2014 18 679 520750 4817469 221 40
0:00:56 2/16/2014 2 16 2014 0 909 520612 4817469 221 40
18:00:43 4/21/2008 4 21 2008 18 631 523408 4817478 214 40
0:00:23 3/26/2011 3 26 2011 0 654 520982 4817470 220 40
20:00:25 1/26/2012 1 26 2012 20 658 520706 4817469 221 40
2:00:09 4/15/2008 4 15 2008 2 631 523907 4817480 213 40
10:00:33 12/27/2010 12 27 2010 10 647 521164 4817471 220 40
2:00:47 4/1/2010 4 1 2010 2 746 524701 4817483 97 40
22:01:18 3/19/2011 3 19 2011 22 801 520980 4817471 220 40
4:00:50 3/28/2014 3 28 2014 4 918 524454 4817482 97 40
22:00:54 3/2/2014 3 2 2014 22 679 520634 4817470 221 40
22:00:49 2/4/2011 2 4 2011 22 657 521185 4817471 220 40
16:00:54 2/16/2011 2 16 2011 16 641 521606 4817473 219 40
4:00:16 1/6/2010 1 6 2010 4 633 521171 4817471 220 40
6:00:50 3/31/2011 3 31 2011 6 662 523099 4817478 215 40
8:00:54 2/12/2011 2 12 2011 8 650 521222 4817472 219 40
2:00:56 12/20/2010 12 20 2010 2 657 521550 4817473 219 40
18:02:04 4/6/2008 4 6 2008 18 633 521533 4817473 219 40
18:00:25 3/28/2011 3 28 2011 18 801 521182 4817472 220 40
18:00:47 12/26/2010 12 26 2010 18 647 521122 4817472 220 40
20:00:53 4/7/2013 4 7 2013 20 671 522024 4817475 217 40
18:00:50 12/18/2013 12 18 2013 18 917 521248 4817473 219 40
14:00:47 1/5/2010 1 5 2010 14 638 521981 4817475 218 40
12:00:54 3/2/2010 3 2 2010 12 641 521381 4817473 219 40
0:00:57 3/27/2014 3 27 2014 0 679 521232 4817473 219 40
2:00:54 4/23/2014 4 23 2014 2 908 521954 4817475 218 40
6:00:55 3/17/2014 3 17 2014 6 908 524426 4817484 97 40
18:00:47 2/13/2013 2 13 2013 18 665 520718 4817472 221 40
4:00:56 2/28/2014 2 28 2014 4 914 520991 4817473 220 40
2:00:35 4/20/2014 4 20 2014 2 907 523463 4817481 214 40
18:00:54 2/1/2011 2 1 2011 18 655 520918 4817472 220 40
8:00:56 3/15/2012 3 15 2012 8 666 523873 4817482 213 40
6:00:56 2/6/2014 2 6 2014 6 671 521316 4817474 219 40
16:00:48 2/6/2014 2 6 2014 16 679 520583 4817472 221 40
6:00:47 12/20/2010 12 20 2010 6 657 521551 4817475 219 40
16:00:48 1/30/2012 1 30 2012 16 663 520981 4817473 220 40
8:00:53 2/5/2011 2 5 2011 8 646 521052 4817473 220 40
16:00:26 2/18/2011 2 18 2011 16 650 521371 4817474 219 40
0:00:48 4/29/2009 4 29 2009 0 646 521977 4817476 218 40
0:00:44 4/19/2008 4 19 2008 0 636 524746 4817486 97 40
12:00:22 1/25/2012 1 25 2012 12 658 521168 4817474 220 40
18:00:53 3/18/2010 3 18 2010 18 657 522045 4817477 217 40
22:00:55 2/28/2011 2 28 2011 22 642 521977 4817476 218 40
18:00:42 3/2/2010 3 2 2010 18 646 521302 4817474 219 40



18:00:56 3/18/2010 3 18 2010 18 656 522049 4817477 217 40
18:00:44 1/10/2011 1 10 2011 18 641 521433 4817475 219 40
12:00:47 12/4/2012 12 4 2012 12 670 524740 4817486 97 40
18:00:48 2/4/2011 2 4 2011 18 650 520762 4817473 221 40
22:00:50 2/4/2011 2 4 2011 22 650 521307 4817475 219 40
2:00:54 2/19/2011 2 19 2011 2 655 521099 4817474 220 40
10:00:42 2/29/2012 2 29 2012 10 658 521178 4817475 220 40
22:00:48 1/31/2011 1 31 2011 22 647 522881 4817480 215 40
12:00:53 1/5/2010 1 5 2010 12 639 521326 4817475 219 40
0:00:57 2/15/2014 2 15 2014 0 916 520772 4817474 221 40
4:00:53 4/6/2014 4 6 2014 4 913 522273 4817479 217 40
18:00:41 1/31/2011 1 31 2011 18 647 522887 4817481 215 40
14:00:56 2/24/2013 2 24 2013 14 665 520604 4817473 221 40
18:00:38 1/21/2010 1 21 2010 18 643 524802 4817488 97 40
4:00:43 4/16/2009 4 16 2009 4 637 524469 4817487 97 40
4:00:53 1/25/2011 1 25 2011 4 638 524404 4817486 126 40
18:00:41 3/20/2011 3 20 2011 18 650 521187 4817476 220 40
20:00:42 1/24/2014 1 24 2014 20 671 521345 4817476 219 40
4:01:28 3/26/2010 3 26 2010 4 639 524658 4817488 97 40
16:00:45 3/5/2014 3 5 2014 16 679 520928 4817475 220 40
18:00:35 3/22/2011 3 22 2011 18 801 521267 4817476 219 40
6:00:43 1/1/2010 1 1 2010 6 638 522274 4817480 217 40
10:00:18 2/1/2014 2 1 2014 10 671 520642 4817474 221 40
2:01:12 2/28/2013 2 28 2013 2 677 520650 4817475 221 40
6:00:53 3/31/2012 3 31 2012 6 677 523797 4817485 213 40
12:00:48 2/11/2011 2 11 2011 12 650 520921 4817475 220 40
18:00:55 2/28/2014 2 28 2014 18 679 520773 4817475 221 40
14:00:24 2/11/2011 2 11 2011 14 650 520922 4817476 220 40
12:00:41 1/5/2010 1 5 2010 12 638 521971 4817479 218 40
0:00:53 1/25/2014 1 25 2014 0 671 521346 4817477 219 40
2:00:26 4/10/2009 4 10 2009 2 640 523804 4817486 213 40
20:00:28 4/23/2014 4 23 2014 20 908 522416 4817481 216 40
4:00:47 1/18/2010 1 18 2010 4 641 519959 4817473 223 5
22:00:42 1/24/2014 1 24 2014 22 671 521347 4817478 219 40
6:01:26 4/16/2009 4 16 2009 6 637 524470 4817488 97 40
0:00:37 3/20/2011 3 20 2011 0 801 520979 4817477 220 40
14:00:36 12/10/2010 12 10 2010 14 638 520841 4817476 220 40
2:01:38 3/5/2010 3 5 2010 2 647 524216 4817488 126 40
18:00:56 12/13/2013 12 13 2013 18 914 520313 4817475 222 40
4:00:24 12/20/2010 12 20 2010 4 657 521553 4817479 219 40
18:00:26 11/25/2013 11 25 2013 18 914 520181 4817475 222 40
4:00:32 12/24/2013 12 24 2013 4 907 521314 4817478 219 40
18:00:54 3/22/2010 3 22 2010 18 638 521972 4817480 218 40
22:00:54 3/20/2011 3 20 2011 22 650 521190 4817478 220 40
0:00:48 1/11/2012 1 11 2012 0 663 524304 4817489 126 40
12:00:54 2/5/2014 2 5 2014 12 679 521252 4817478 219 40
16:00:23 4/1/2012 4 1 2012 16 674 522022 4817481 217 40
22:00:35 1/21/2013 1 21 2013 22 663 523744 4817487 213 40
12:00:47 11/22/2010 11 22 2010 12 641 522164 4817481 217 40
2:00:47 5/7/2011 5 7 2011 2 667 522260 4817482 217 40
12:00:47 12/12/2010 12 12 2010 12 641 521047 4817478 220 40
8:00:26 1/27/2011 1 27 2011 8 657 521356 4817479 219 40
16:00:30 2/7/2014 2 7 2014 16 907 522137 4817482 217 40
2:00:53 4/13/2013 4 13 2013 2 677 521950 4817481 218 40



16:00:31 1/19/2010 1 19 2010 16 646 521354 4817479 219 40
4:00:35 12/24/2013 12 24 2013 4 909 522260 4817482 217 40
14:00:57 2/16/2014 2 16 2014 14 916 521474 4817480 219 40
16:00:43 1/13/2011 1 13 2011 16 654 521403 4817480 219 40
2:00:26 4/14/2009 4 14 2009 2 641 523952 4817488 213 40
6:00:23 2/28/2011 2 28 2011 6 639 521282 4817479 219 40
8:00:18 12/19/2010 12 19 2010 8 647 521173 4817479 220 40
10:00:28 1/9/2013 1 9 2013 10 658 521323 4817480 219 40
6:00:38 2/10/2014 2 10 2014 6 914 521230 4817480 219 40
2:01:18 12/24/2013 12 24 2013 2 909 522265 4817483 217 40
2:00:50 4/12/2012 4 12 2012 2 665 521924 4817482 218 40
18:00:53 4/15/2008 4 15 2008 18 633 521170 4817480 220 40
2:00:56 1/2/2010 1 2 2010 2 641 524119 4817490 126 40
0:00:48 4/20/2014 4 20 2014 0 907 523460 4817487 214 40
12:00:55 2/16/2011 2 16 2011 12 655 521483 4817481 219 40
22:00:41 12/26/2010 12 26 2010 22 647 521122 4817480 220 40
18:01:42 12/30/2010 12 30 2010 18 641 523483 4817488 214 40
16:00:48 2/17/2011 2 17 2011 16 654 521897 4817482 218 40
20:00:53 1/26/2014 1 26 2014 20 671 520742 4817479 221 40
2:00:48 3/1/2012 3 1 2012 2 658 521083 4817480 220 40
16:00:56 1/25/2013 1 25 2013 16 680 521326 4817481 219 40
18:00:27 12/31/2009 12 31 2009 18 646 521748 4817482 218 40
4:00:54 1/22/2011 1 22 2011 4 655 521952 4817483 218 40
20:01:00 1/15/2014 1 15 2014 20 671 520726 4817479 221 40
8:00:46 2/6/2014 2 6 2014 8 671 521308 4817481 219 40
16:00:39 3/21/2013 3 21 2013 16 679 520828 4817480 220 40
6:00:24 4/13/2010 4 13 2010 6 653 521965 4817483 218 40
0:00:48 3/21/2011 3 21 2011 0 650 521190 4817481 220 40
6:00:42 3/18/2013 3 18 2013 6 671 523810 4817490 213 40
18:00:53 3/19/2011 3 19 2011 18 801 521011 4817481 220 40
18:00:15 1/23/2010 1 23 2010 18 640 521465 4817482 219 40
4:00:53 1/6/2010 1 6 2010 4 639 521177 4817481 220 40
22:00:53 1/26/2014 1 26 2014 22 671 520743 4817480 221 40
18:00:21 4/21/2008 4 21 2008 18 634 523300 4817488 214 40
12:00:41 1/3/2014 1 3 2014 12 917 521382 4817482 219 40
2:00:33 1/25/2014 1 25 2014 2 671 521346 4817482 219 40
18:00:42 2/12/2014 2 12 2014 18 679 520641 4817480 221 40
18:00:30 4/4/2014 4 4 2014 18 914 521888 4817484 218 40
6:00:53 4/8/2013 4 8 2013 6 677 524464 4817493 97 40
12:38:14 5/1/2014 5 1 2014 12 657 520839 4817481 220 40
16:00:53 1/16/2011 1 16 2011 16 646 521190 4817482 220 40
14:00:47 1/19/2011 1 19 2011 14 657 520967 4817482 220 40
4:00:42 4/21/2008 4 21 2008 4 634 523869 4817491 213 40
14:00:48 12/26/2009 12 26 2009 14 640 521166 4817482 220 40
6:00:16 4/24/2009 4 24 2009 6 644 523872 4817492 213 40
12:00:23 12/31/2009 12 31 2009 12 647 521367 4817483 219 40
16:00:24 1/13/2011 1 13 2011 16 641 521327 4817483 219 40
2:00:53 3/27/2011 3 27 2011 2 667 523924 4817492 213 40
6:00:54 1/22/2011 1 22 2011 6 655 521953 4817485 218 40
18:00:49 3/18/2014 3 18 2014 18 914 520164 4817480 222 40
2:00:45 4/14/2010 4 14 2010 2 652 521951 4817486 218 40
10:00:18 2/4/2011 2 4 2011 10 650 521220 4817483 219 40
20:00:23 12/18/2013 12 18 2013 20 917 521241 4817483 219 40
22:00:59 2/28/2013 2 28 2013 22 679 521107 4817483 220 40



8:00:42 12/5/2012 12 5 2012 8 675 524616 4817495 97 40
22:00:53 1/15/2014 1 15 2014 22 671 520723 4817482 221 40
18:00:41 1/3/2011 1 3 2011 18 657 520543 4817482 221 40
16:00:55 1/21/2010 1 21 2010 16 647 519960 4817480 223 5
2:00:53 1/24/2011 1 24 2011 2 650 524473 4817495 97 40
20:00:54 3/2/2014 3 2 2014 20 679 520612 4817482 221 40
0:00:53 4/23/2014 4 23 2014 0 908 521919 4817486 218 40
22:00:24 2/24/2011 2 24 2011 22 653 522027 4817487 217 40
0:00:21 12/21/2013 12 21 2013 0 917 521352 4817485 219 40
18:01:15 1/24/2010 1 24 2010 18 641 520822 4817483 220 40
8:00:54 2/10/2014 2 10 2014 8 914 521226 4817484 219 40
2:00:39 1/6/2010 1 6 2010 2 639 521175 4817484 220 40
20:00:56 3/6/2014 3 6 2014 20 916 521430 4817485 219 40
8:00:49 12/19/2008 12 19 2008 8 637 522128 4817487 217 40
6:00:53 4/13/2013 4 13 2013 6 677 521954 4817487 218 40
2:00:42 3/17/2009 3 17 2009 2 642 521208 4817485 219 40
18:00:41 3/9/2010 3 9 2010 18 641 521140 4817484 220 40
18:01:11 2/4/2010 2 4 2010 18 640 521329 4817485 219 40
18:00:50 2/7/2014 2 7 2014 18 907 522186 4817488 217 40
4:01:12 12/21/2011 12 21 2011 4 658 521960 4817487 218 40
2:00:43 5/6/2011 5 6 2011 2 667 521552 4817486 219 40
12:00:42 3/22/2010 3 22 2010 12 655 521988 4817487 218 40
0:01:12 12/31/2010 12 31 2010 0 647 522051 4817488 217 40
16:00:44 3/20/2008 3 20 2008 16 632 520644 4817483 221 40
4:00:23 3/1/2012 3 1 2012 4 658 521082 4817485 220 40
16:01:42 2/9/2011 2 9 2011 16 647 522984 4817491 215 40
0:00:49 1/27/2014 1 27 2014 0 671 520731 4817484 221 40
10:00:48 2/13/2009 2 13 2009 10 633 521303 4817485 219 40
2:00:26 1/24/2011 1 24 2011 2 657 521198 4817485 220 40
0:00:22 12/24/2013 12 24 2013 0 909 522321 4817489 217 40
12:01:59 4/1/2012 4 1 2012 12 665 522146 4817488 217 40
2:00:53 5/11/2011 5 11 2011 2 655 522846 4817491 215 40
6:00:30 12/21/2011 12 21 2011 6 658 521961 4817488 218 40
6:00:42 3/1/2012 3 1 2012 6 658 521082 4817485 220 40
4:00:54 3/6/2010 3 6 2010 4 647 524382 4817497 126 40
18:00:48 2/8/2011 2 8 2011 18 650 520888 4817485 220 40
2:00:54 3/30/2011 3 30 2011 2 663 523858 4817495 213 40
6:00:53 1/11/2011 1 11 2011 6 655 521304 4817487 219 40
18:00:16 4/21/2008 4 21 2008 18 632 523605 4817494 214 40
6:00:41 3/30/2011 3 30 2011 6 658 523790 4817495 213 40
0:00:53 3/18/2009 3 18 2009 0 634 521161 4817486 220 40
8:00:48 12/28/2013 12 28 2013 8 914 520040 4817483 222 40
0:00:24 3/27/2012 3 27 2012 0 670 521905 4817489 218 40
4:00:47 12/20/2010 12 20 2010 4 647 521563 4817488 219 40
14:00:27 12/2/2010 12 2 2010 14 650 520978 4817486 220 40
18:00:35 1/5/2009 1 5 2009 18 632 520683 4817485 221 40
22:00:54 3/17/2009 3 17 2009 22 634 521163 4817487 220 40
4:00:37 4/13/2013 4 13 2013 4 677 521954 4817489 218 40
2:00:49 12/21/2013 12 21 2013 2 917 521346 4817487 219 40
16:00:36 2/16/2014 2 16 2014 16 679 520592 4817485 221 40
6:00:54 4/12/2012 4 12 2012 6 665 521926 4817489 218 40
18:01:00 3/21/2010 3 21 2010 18 646 522045 4817490 217 40
10:00:48 12/31/2009 12 31 2009 10 647 521432 4817488 219 40
4:00:53 2/25/2010 2 25 2010 4 646 524272 4817498 126 40



20:00:54 1/21/2013 1 21 2013 20 663 523746 4817496 213 40
2:00:49 4/26/2014 4 26 2014 2 908 522983 4817493 215 40
6:00:54 3/10/2010 3 10 2010 6 646 520981 4817487 220 40
14:00:48 2/10/2011 2 10 2011 14 647 521942 4817490 218 40
6:00:54 4/21/2008 4 21 2008 6 634 523869 4817497 213 40
22:00:46 1/10/2011 1 10 2011 22 641 521430 4817488 219 40
20:00:55 4/5/2014 4 5 2014 20 907 521991 4817490 218 40
4:01:24 4/14/2009 4 14 2009 4 648 524268 4817498 126 40
6:00:53 3/26/2011 3 26 2011 6 655 520870 4817487 220 40
6:00:53 2/6/2014 2 6 2014 6 909 521313 4817488 219 40
22:00:48 3/1/2014 3 1 2014 22 908 524419 4817499 97 40
6:00:36 1/25/2011 1 25 2011 6 638 524422 4817499 97 40
22:00:15 3/20/2011 3 20 2011 22 665 520947 4817487 220 40
12:00:27 11/20/2010 11 20 2010 12 650 521297 4817488 219 40
14:00:47 12/3/2008 12 3 2008 14 633 520905 4817487 220 40
4:00:54 12/30/2013 12 30 2013 4 911 521210 4817488 219 40
18:00:44 4/21/2011 4 21 2011 18 664 521894 4817490 218 40
8:00:42 12/18/2011 12 18 2011 8 658 522038 4817491 217 40
2:00:55 1/21/2011 1 21 2011 2 647 522038 4817491 217 40
2:01:03 12/20/2010 12 20 2010 2 647 521561 4817489 219 40
18:00:47 3/18/2010 3 18 2010 18 655 522029 4817491 217 40
22:00:53 2/25/2011 2 25 2011 22 647 521343 4817489 219 40
4:00:59 3/6/2014 3 6 2014 4 917 523488 4817496 214 40
6:00:53 1/24/2011 1 24 2011 6 657 521200 4817489 220 40
8:00:33 1/2/2009 1 2 2009 8 634 524119 4817498 126 40
14:00:52 2/16/2011 2 16 2011 14 655 521376 4817489 219 40
16:00:55 2/27/2011 2 27 2011 16 650 521121 4817488 220 40
22:00:50 12/23/2013 12 23 2013 22 907 522049 4817492 217 40
18:00:48 1/1/2011 1 1 2011 18 654 520501 4817487 221 40
22:00:32 3/6/2014 3 6 2014 22 916 521371 4817489 219 40
6:00:54 3/26/2010 3 26 2010 6 652 524355 4817500 126 40
12:01:12 1/18/2011 1 18 2011 12 654 521939 4817491 218 40
18:00:23 3/17/2014 3 17 2014 18 909 521645 4817490 218 40
4:00:53 3/18/2013 3 18 2013 4 671 523803 4817498 213 40
8:00:49 1/27/2014 1 27 2014 8 671 520739 4817488 221 40
22:01:07 4/28/2010 4 28 2010 22 644 523870 4817498 213 40
20:01:42 3/13/2013 3 13 2013 20 663 521429 4817490 219 40
18:00:24 3/24/2009 3 24 2009 18 648 522255 4817493 217 40
0:00:56 3/28/2014 3 28 2014 0 907 524340 4817500 126 40
18:00:23 12/5/2008 12 5 2008 18 633 521032 4817489 220 40
2:00:42 1/14/2011 1 14 2011 2 650 521419 4817490 219 40
6:00:53 12/28/2013 12 28 2013 6 914 520039 4817486 222 40
22:00:39 3/27/2014 3 27 2014 22 907 524338 4817500 126 40
4:00:53 3/17/2014 3 17 2014 4 908 524585 4817501 97 40
10:00:52 3/2/2013 3 2 2013 10 657 521220 4817490 219 40
18:00:48 1/5/2012 1 5 2012 18 658 521085 4817490 220 40
0:00:54 1/14/2011 1 14 2011 0 650 521418 4817491 219 40
22:00:53 2/28/2014 2 28 2014 22 917 522032 4817493 217 40
18:00:54 3/18/2014 3 18 2014 18 679 520817 4817489 220 40
10:00:14 4/28/2010 4 28 2010 10 646 522264 4817494 217 40
14:00:48 4/1/2012 4 1 2012 14 674 522036 4817493 217 40
4:00:42 1/24/2011 1 24 2011 4 657 521197 4817491 220 40
2:01:08 3/14/2010 3 14 2010 2 643 524378 4817501 126 40
4:00:54 1/24/2011 1 24 2011 4 650 524472 4817502 97 40



14:00:48 12/10/2010 12 10 2010 14 654 520839 4817490 220 40
18:00:54 1/3/2011 1 3 2011 18 639 520359 4817488 222 40
14:00:20 2/8/2012 2 8 2012 14 658 521000 4817490 220 40
2:00:39 12/29/2011 12 29 2011 2 650 522183 4817494 217 40
2:00:44 5/3/2009 5 3 2009 2 634 521947 4817493 218 40
16:00:53 3/20/2008 3 20 2008 16 635 520812 4817490 220 40
0:00:42 3/27/2012 3 27 2012 0 658 521894 4817493 218 40
6:00:41 4/14/2009 4 14 2009 6 648 524271 4817502 126 40
0:00:48 3/18/2012 3 18 2012 0 666 520844 4817490 220 40
8:00:56 1/25/2011 1 25 2011 8 638 524418 4817502 97 40
2:01:11 2/27/2014 2 27 2014 2 914 521149 4817491 220 40
2:01:11 2/17/2011 2 17 2011 2 638 521319 4817492 219 40
18:00:48 3/20/2011 3 20 2011 18 665 520966 4817491 220 40
2:00:23 3/30/2014 3 30 2014 2 908 524272 4817502 126 40
4:00:56 3/5/2010 3 5 2010 4 643 524201 4817502 126 40
12:00:53 12/10/2010 12 10 2010 12 654 521060 4817491 220 40
22:00:55 1/3/2011 1 3 2011 22 639 520366 4817489 222 40
8:00:56 2/6/2014 2 6 2014 8 909 521311 4817492 219 40
4:00:53 4/8/2013 4 8 2013 4 677 524465 4817503 97 40
6:00:45 12/29/2008 12 29 2008 6 632 523738 4817500 213 40
22:00:25 12/31/2009 12 31 2009 22 638 522282 4817495 217 40
4:01:18 3/26/2010 3 26 2010 4 656 524267 4817502 126 40
0:00:48 3/23/2011 3 23 2011 0 665 521185 4817492 220 40
2:00:42 12/23/2013 12 23 2013 2 917 521058 4817492 220 40
4:00:49 3/3/2013 3 3 2013 4 665 521429 4817493 219 40
22:00:47 1/5/2009 1 5 2009 22 632 520686 4817490 221 40
20:00:59 12/23/2013 12 23 2013 20 907 522057 4817495 217 40
22:00:48 1/9/2013 1 9 2013 22 665 521399 4817493 219 40
16:00:53 2/28/2014 2 28 2014 16 914 521365 4817493 219 40
8:00:48 12/29/2008 12 29 2008 8 632 523735 4817501 213 40
0:00:51 3/3/2014 3 3 2014 0 679 520767 4817491 221 40
4:00:41 2/7/2011 2 7 2011 4 650 521038 4817492 220 40
18:00:42 4/20/2008 4 20 2008 18 631 524583 4817505 97 40
6:00:41 1/5/2010 1 5 2010 6 638 521963 4817496 218 40
4:01:11 12/29/2011 12 29 2011 4 650 522247 4817496 217 40
20:00:35 4/23/2014 4 23 2014 20 907 524202 4817503 126 40
2:00:56 3/13/2013 3 13 2013 2 663 524343 4817504 126 40
8:00:53 1/1/2014 1 1 2014 8 671 520713 4817492 221 40
6:00:53 1/1/2014 1 1 2014 6 671 520708 4817492 221 40
18:00:24 12/9/2010 12 9 2010 18 639 520700 4817492 221 40
0:00:30 12/25/2008 12 25 2008 0 634 524302 4817504 126 40
16:00:41 1/11/2013 1 11 2013 16 665 520855 4817492 220 40
18:00:56 12/31/2009 12 31 2009 18 638 522282 4817497 217 40
16:00:54 3/21/2010 3 21 2010 16 647 521799 4817496 218 40
14:00:42 4/6/2012 4 6 2012 14 665 521921 4817496 218 40
6:00:48 4/14/2009 4 14 2009 6 641 523941 4817503 213 40
10:00:56 2/14/2013 2 14 2013 10 677 520938 4817493 220 40
4:00:52 4/19/2011 4 19 2011 4 667 522748 4817499 216 40
18:00:48 1/25/2011 1 25 2011 18 650 523472 4817501 214 40
4:01:24 1/3/2010 1 3 2010 4 643 523431 4817501 214 40
12:00:26 4/6/2012 4 6 2012 12 658 521996 4817497 218 40
18:00:53 3/3/2011 3 3 2011 18 650 523482 4817502 214 40
4:00:42 1/21/2011 1 21 2011 4 647 522041 4817497 217 40
10:00:55 1/3/2014 1 3 2014 10 917 521403 4817495 219 40



14:00:41 2/28/2011 2 28 2011 14 653 521427 4817495 219 40
18:00:55 4/5/2011 4 5 2011 18 663 524437 4817506 97 40
4:00:12 4/12/2012 4 12 2012 4 665 521926 4817497 218 40
18:01:23 1/14/2010 1 14 2010 18 633 521233 4817495 219 40
16:01:11 1/11/2013 1 11 2013 16 680 520905 4817494 220 40
18:00:48 2/19/2011 2 19 2011 18 801 520932 4817494 220 40
0:00:41 12/17/2011 12 17 2011 0 658 521985 4817497 218 40
22:01:12 1/2/2010 1 2 2010 22 639 523773 4817503 213 40
18:01:13 2/26/2012 2 26 2012 18 658 520581 4817493 221 40
16:00:31 3/2/2013 3 2 2013 16 679 520920 4817494 220 40
22:00:21 4/28/2011 4 28 2011 22 664 524232 4817505 126 40
14:01:17 3/22/2010 3 22 2010 14 638 522088 4817498 217 40
2:00:54 3/18/2009 3 18 2009 2 634 521158 4817495 220 40
18:00:53 2/25/2011 2 25 2011 18 647 521348 4817496 219 40
10:00:54 12/15/2013 12 15 2013 10 917 521068 4817495 220 40
22:00:47 4/4/2013 4 4 2013 22 679 521976 4817498 218 40
8:00:55 11/23/2010 11 23 2010 8 650 521953 4817498 218 40
18:00:54 2/14/2014 2 14 2014 18 916 520763 4817494 221 40
0:00:41 12/24/2013 12 24 2013 0 671 521094 4817495 220 40
6:00:53 2/23/2013 2 23 2013 6 677 521306 4817496 219 40
18:00:53 1/5/2009 1 5 2009 18 632 520685 4817494 221 40
0:00:48 12/8/2010 12 8 2010 0 654 523467 4817503 214 40
4:01:12 2/25/2014 2 25 2014 4 917 521412 4817497 219 40
2:00:41 3/11/2012 3 11 2012 2 658 520904 4817495 220 40
10:00:54 1/26/2012 1 26 2012 10 658 521172 4817496 220 40
12:00:48 12/12/2010 12 12 2010 12 642 520918 4817495 220 40
8:00:53 1/5/2010 1 5 2010 8 638 521975 4817498 218 40
6:00:41 4/19/2011 4 19 2011 6 667 522740 4817501 216 40
18:00:42 12/31/2009 12 31 2009 18 638 522286 4817500 217 40
4:00:54 3/22/2009 3 22 2009 4 644 521277 4817496 219 40
14:00:41 3/22/2010 3 22 2010 14 655 521855 4817498 218 40
0:00:54 4/5/2013 4 5 2013 0 679 521979 4817499 218 40
18:00:41 12/22/2013 12 22 2013 18 917 521213 4817496 219 40
0:00:53 3/21/2011 3 21 2011 0 665 520968 4817496 220 40
10:01:24 1/7/2013 1 7 2013 10 680 520996 4817496 220 40
2:00:54 3/5/2010 3 5 2010 2 643 524189 4817507 126 40
4:00:41 4/19/2011 4 19 2011 4 659 522773 4817502 216 40
8:00:54 2/9/2014 2 9 2014 8 679 521175 4817497 220 40
8:00:44 1/31/2012 1 31 2012 8 658 520749 4817495 221 40
14:00:55 11/20/2010 11 20 2010 14 650 520939 4817496 220 40
22:01:12 1/22/2010 1 22 2010 22 647 519987 4817494 223 5
10:01:29 2/28/2011 2 28 2011 10 639 521299 4817498 219 40
12:00:44 1/19/2011 1 19 2011 12 641 521099 4817497 220 40
4:00:55 4/1/2012 4 1 2012 4 674 521232 4817498 219 40
0:00:47 3/1/2011 3 1 2011 0 642 522034 4817500 217 40
0:00:38 1/30/2012 1 30 2012 0 663 520685 4817496 221 40
2:00:47 1/11/2012 1 11 2012 2 663 524278 4817508 126 40
14:00:31 2/5/2013 2 5 2013 14 677 521284 4817498 219 40
22:01:00 4/28/2014 4 28 2014 22 907 523279 4817505 214 40
16:01:16 3/30/2010 3 30 2010 16 638 521872 4817500 218 40
12:00:43 4/2/2012 4 2 2012 12 665 521782 4817500 218 40
10:01:00 12/2/2010 12 2 2010 10 647 520863 4817497 220 40
4:01:23 4/26/2014 4 26 2014 4 908 523080 4817504 215 40
18:00:51 3/19/2008 3 19 2008 18 635 521394 4817499 219 40



6:00:55 1/22/2011 1 22 2011 6 646 521952 4817500 218 40
8:00:56 2/6/2014 2 6 2014 8 917 521364 4817499 219 40
18:00:54 4/9/2009 4 9 2009 18 637 522612 4817503 216 40
6:00:48 4/2/2012 4 2 2012 6 675 523557 4817506 214 40
4:00:54 1/1/2014 1 1 2014 4 671 520704 4817497 221 40
16:00:54 3/26/2010 3 26 2010 16 653 522052 4817501 217 40
16:00:42 4/8/2010 4 8 2010 16 643 521006 4817498 220 40
22:00:54 3/13/2013 3 13 2013 22 663 521342 4817499 219 40
2:00:42 3/20/2014 3 20 2014 2 909 521482 4817499 219 40
18:00:48 12/15/2011 12 15 2011 18 667 521790 4817500 218 40
18:00:41 3/27/2010 3 27 2010 18 656 522628 4817503 216 40
19:22:25 1/17/2014 1 17 2014 19 657 520587 4817497 221 40
16:00:50 12/31/2013 12 31 2013 16 679 520813 4817497 220 40
4:00:41 1/22/2011 1 22 2011 4 646 521952 4817501 218 40
18:00:48 12/26/2009 12 26 2009 18 640 521087 4817498 220 40
22:00:25 1/14/2010 1 14 2010 22 633 521232 4817499 219 40
22:00:53 1/29/2012 1 29 2012 22 663 520682 4817497 221 40
20:00:53 3/8/2013 3 8 2013 20 679 520860 4817498 220 40
14:00:56 2/16/2014 2 16 2014 14 917 520973 4817499 220 40
22:00:24 4/13/2010 4 13 2010 22 652 521990 4817502 218 40
16:00:20 1/7/2013 1 7 2013 16 658 520884 4817498 220 40
18:00:41 12/30/2009 12 30 2009 18 640 521474 4817500 219 40
16:00:42 1/5/2009 1 5 2009 16 632 521008 4817499 220 40
18:00:54 2/7/2014 2 7 2014 18 916 522232 4817503 217 40
2:00:56 12/24/2013 12 24 2013 2 671 521096 4817499 220 40
18:00:38 2/18/2011 2 18 2011 18 654 520783 4817498 221 40
0:01:49 2/6/2013 2 6 2013 0 677 521311 4817500 219 40
6:00:53 3/3/2013 3 3 2013 6 665 521428 4817501 219 40
2:00:53 1/30/2012 1 30 2012 2 663 520680 4817498 221 40
6:00:53 2/23/2013 2 23 2013 6 665 521364 4817501 219 40
6:00:48 2/6/2014 2 6 2014 6 917 521358 4817501 219 40
6:00:48 3/26/2011 3 26 2011 6 654 520938 4817500 220 40
6:00:53 2/7/2011 2 7 2011 6 647 520983 4817500 220 40
4:00:14 12/23/2013 12 23 2013 4 917 521057 4817500 220 40
10:00:55 1/2/2010 1 2 2010 10 646 521319 4817501 219 40
8:01:23 12/21/2011 12 21 2011 8 658 521933 4817503 218 40
22:00:52 3/26/2014 3 26 2014 22 679 521230 4817501 219 40
10:00:48 11/22/2010 11 22 2010 10 641 522036 4817503 217 40
4:00:54 3/3/2013 3 3 2013 4 677 521149 4817501 220 40
4:00:48 4/14/2009 4 14 2009 4 641 523875 4817510 213 40
12:00:46 1/23/2011 1 23 2011 12 801 524257 4817511 126 40
6:00:30 3/6/2010 3 6 2010 6 647 524380 4817512 126 40
22:00:54 1/6/2013 1 6 2013 22 671 520680 4817500 221 40
18:00:41 4/25/2008 4 25 2008 18 631 521227 4817502 219 40
0:00:42 3/12/2010 3 12 2010 0 638 521309 4817502 219 40
22:00:24 3/11/2010 3 11 2010 22 638 521301 4817502 219 40
22:00:53 3/19/2008 3 19 2008 22 631 521321 4817502 219 40
22:00:26 3/20/2014 3 20 2014 22 909 521273 4817502 219 40
2:00:53 3/20/2014 3 20 2014 2 916 524425 4817513 97 40
0:00:41 3/12/2010 3 12 2010 0 642 521361 4817502 219 40
6:00:23 1/15/2011 1 15 2011 6 650 521235 4817502 219 40
16:00:53 12/22/2013 12 22 2013 16 909 521958 4817504 218 40
2:00:25 12/16/2011 12 16 2011 2 658 521994 4817504 218 40
22:00:47 4/5/2013 4 5 2013 22 663 524346 4817513 126 40



22:00:53 3/16/2014 3 16 2014 22 908 524417 4817513 97 40
12:01:11 4/8/2010 4 8 2010 12 643 520952 4817501 220 40
2:00:55 12/25/2008 12 25 2008 2 634 524301 4817513 126 40
2:00:56 3/1/2011 3 1 2011 2 642 522046 4817505 217 40
8:00:42 1/30/2012 1 30 2012 8 663 520692 4817501 221 40
22:00:56 3/11/2010 3 11 2010 22 642 521358 4817503 219 40
6:00:42 4/19/2011 4 19 2011 6 659 522770 4817508 216 40
18:00:23 3/31/2011 3 31 2011 18 658 522145 4817506 217 40
0:00:43 12/18/2011 12 18 2011 0 658 522057 4817505 217 40
8:00:48 4/19/2011 4 19 2011 8 667 522479 4817507 216 40
18:00:41 11/22/2010 11 22 2010 18 641 520899 4817502 220 40
0:00:53 4/4/2010 4 4 2010 0 655 523298 4817510 214 40
6:01:10 2/6/2013 2 6 2013 6 677 521320 4817503 219 40
18:01:04 4/6/2012 4 6 2012 18 677 523060 4817509 215 40
14:00:41 2/20/2011 2 20 2011 14 801 521398 4817504 219 40
2:00:54 12/22/2011 12 22 2011 2 641 521759 4817505 218 40
2:00:26 4/19/2013 4 19 2013 2 658 521992 4817506 218 40
12:00:37 2/28/2011 2 28 2011 12 657 521067 4817503 220 40
4:00:54 3/20/2014 3 20 2014 4 916 524422 4817514 97 40
10:00:54 11/23/2010 11 23 2010 10 643 522130 4817506 217 40
16:00:41 2/4/2013 2 4 2013 16 665 521359 4817504 219 40
18:00:55 2/26/2011 2 26 2011 18 654 521012 4817503 220 40
22:00:53 3/31/2010 3 31 2010 22 640 524581 4817515 97 40
12:00:50 12/12/2010 12 12 2010 12 647 520902 4817503 220 40
16:01:11 2/11/2014 2 11 2014 16 909 521911 4817506 218 40
10:00:50 4/19/2011 4 19 2011 10 667 522480 4817508 216 40
6:00:41 4/19/2013 4 19 2013 6 658 521985 4817506 218 40
4:00:53 2/21/2014 2 21 2014 4 917 522061 4817506 217 40
16:01:12 2/22/2011 2 22 2011 16 647 521917 4817506 218 40
22:00:45 3/29/2014 3 29 2014 22 908 524260 4817514 126 40
4:00:46 1/30/2012 1 30 2012 4 663 520677 4817502 221 40
14:00:54 2/15/2013 2 15 2013 14 665 521369 4817504 219 40
18:00:48 3/21/2011 3 21 2011 18 665 521051 4817503 220 40
0:01:46 3/29/2012 3 29 2012 0 678 522034 4817507 217 40
0:00:47 3/2/2010 3 2 2010 0 643 520755 4817503 221 40
8:00:53 4/1/2012 4 1 2012 8 674 521232        4817504 219     40
4:00:56 3/6/2014        3       6       2014    4       916     523763  4817513 213     40
6:00:49 1/30/2012       1       30      2012    6       663     520682  4817503 221     40
2:00:48 4/2/2014        4       2       2014    2       916     522024  4817507 217     40
0:00:30 1/10/2013       1       10      2013    0       665     521355  4817505 219     40
6:00:53 12/17/2011      12      17      2011    6       658     522050  4817507 217     40
8:00:50 3/4/2014        3       4       2014    8       679     521008  4817504 220     40
18:00:48        1/6/2013        1       6       2013    18      671     520683  4817503 221     40
8:00:38 12/15/2013      12      15      2013    8       908     524524  4817516 97      40
16:00:42        3/7/2012        3       7       2012    16      658     521574  4817506 219     40
14:00:37        12/31/2013      12      31      2013    14      917     521131  4817505 220     40
6:01:18 4/22/2012       4       22      2012    6       672     522721  4817510 216     40
10:00:44        3/2/2013        3       2       2013    10      679     520990  4817504 220     40
2:00:43 12/17/2011      12      17      2011    2       658     522007  4817508 218     40
22:00:56        11/22/2010      11      22      2010    22      641     520908  4817504 220     40
22:00:53        3/29/2011       3       29      2011    22      663     523863  4817514 213     40
6:00:42 2/21/2014       2       21      2014    6       917     522064  4817508 217     40
22:00:53        4/1/2014        4       1       2014    22      916     521992  4817508 218     40
22:00:50        4/19/2014       4       19      2014    22      908     522770  4817511 216     40



2:00:53 2/13/2014       2       13      2014    2       909     520870  4817504 220     40
4:00:32 1/29/2011       1       29      2011    4       647     521367  4817506 219     40
14:00:50        2/9/2013        2       9       2013    14      677     521116  4817505 220     40
16:00:53        2/22/2011       2       22      2011    16      646     521387  4817506 219     40
22:00:52        2/17/2011       2       17      2011    22      654     521173  4817505 220     40
0:00:53 3/18/2010       3       18      2010    0       641     521252  4817506 219     40
6:00:42 3/6/2014        3       6       2014    6       916     523755  4817514 213     40
4:00:42 4/19/2013       4       19      2013    4       658     521987  4817508 218     40
14:00:58        2/4/2013        2       4       2013    14      665     521357  4817506 219     40
2:00:47 3/25/2008       3       25      2008    2       637     523724  4817514 213     40
20:00:37        1/9/2013        1       9       2013    20      665     521425  4817507 219     40
0:00:47 1/13/2011       1       13      2011    0       647     524718  4817518 97      40
6:00:35 2/28/2011       2       28      2011    6       638     521290  4817506 219     40
22:00:53        4/29/2010       4       29      2010    22      646     522050  4817509 217     40
0:00:23 4/15/2009       4       15      2009    0       641     523816  4817515 213     40
20:00:37        4/8/2013        4       8       2013    20      658     522965  4817512 215     40
18:00:55        3/26/2011       3       26      2011    18      650     522821  4817511 215     40
8:00:54 1/15/2014       1       15      2014    8       671     521189  4817506 220     40
22:00:48        3/1/2010        3       1       2010    22      643     520755  4817505 221     40
16:00:26        4/6/2012        4       6       2012    16      677     522572  4817511 216     40
18:01:11        1/22/2010       1       22      2010    18      647     519974  4817503 223     5
0:00:24 3/25/2009       3       25      2009    0       647     521249  4817507 219     40
4:00:41 12/17/2011      12      17      2011    4       658     522060  4817509 217     40
2:00:14 4/11/2009       4       11      2009    2       634     523738  4817515 213     40
0:01:36 2/9/2010        2       9       2010    0       643     524788  4817519 97      40
22:00:52        4/1/2014        4       1       2014    22      917     522008  4817509 217     40
22:00:50        12/31/2013      12      31      2013    22      916     521901  4817509 218     40
12:00:47        2/14/2013       2       14      2013    12      665     520994  4817506 220     40
12:00:47        2/9/2013        2       9       2013    12      677     521115  4817507 220     40
14:00:24        4/6/2012        4       6       2012    14      658     522009  4817510 217     40
6:00:14 2/19/2011       2       19      2011    6       655     521188  4817507 220     40
14:00:21        1/21/2009       1       21      2009    14      635     521314  4817508 219     40
14:00:47        1/25/2012       1       25      2012    14      658     521312  4817508 219     40
2:00:42 3/26/2008       3       26      2008    2       634     521383  4817508 219     40
18:00:52        12/30/2013      12      30      2013    18      914     520116  4817504 222     40
0:00:23 4/22/2013       4       22      2013    0       658     521997  4817510 218     40
0:00:47 4/14/2010       4       14      2010    0       652     521989  4817510 218     40
8:00:48 1/20/2010       1       20      2010    8       638     521314  4817508 219     40
18:00:56        12/31/2009      12      31      2009    18      639     521540  4817509 219     40
2:00:26 4/19/2011       4       19      2011    2       659     522811  4817513 215     40
18:01:17        4/2/2011        4       2       2011    18      667     524268  4817518 126     40
18:00:35        1/15/2011       1       15      2011    18      646     520880  4817507 220     40
6:00:31 1/27/2014       1       27      2014    6       671     520713  4817507 221     40
10:01:17        2/5/2014        2       5       2014    10      679     521374  4817509 219     40
16:00:56        11/25/2013      11      25      2013    16      914     520333  4817505 222     40
0:00:53 4/2/2014        4       2       2014    0       916     521991  4817511 218     40
16:00:55        2/28/2010       2       28      2010    16      641     520856  4817507 220     40
12:00:47        3/21/2010       3       21      2010    12      639     520692  4817507 221     40
20:00:47        12/18/2011      12      18      2011    20      658     522009  4817511 217     40
14:00:47        2/22/2011       2       22      2011    14      647     521919  4817511 218     40
14:00:47        3/2/2013        3       2       2013    14      679     521012  4817508 220 40
22:00:41 4/21/2013 4 21 2013 22 658 521998 4817511 218 40
2:00:54 4/16/2011 4 16 2011 2 665 521968 4817511 218 40
0:00:21 2/18/2011 2 18 2011 0 654 521171 4817509 220 40



18:00:47 4/1/2010 4 1 2010 18 640 524262 4817519 126 40
20:00:53 3/10/2013 3 10 2013 20 671 520954 4817508 220 40
6:00:37 3/3/2013 3 3 2013 6 677 521151 4817509 220 40
2:01:12 1/13/2011 1 13 2011 2 647 524718 4817521 97 40
18:01:49 12/13/2012 12 13 2012 18 680 524532 4817520 97 40
4:00:53 4/11/2009 4 11 2009 4 634 523737 4817518 213 40
16:00:55 3/5/2011 3 5 2011 16 657 520690 4817508 221 40
8:00:41 2/5/2011 2 5 2011 8 650 521148 4817509 220 40
6:00:50 4/5/2008 4 5 2008 6 633 521368 4817510 219 40
18:00:41 3/20/2011 3 20 2011 18 664 521043 4817509 220 40
6:01:18 4/5/2013 4 5 2013 6 679 521383 4817510 219 40
2:00:53 1/29/2011 1 29 2011 2 647 521363 4817510 219 40
18:00:27 2/24/2009 2 24 2009 18 634 521315 4817510 219 40
0:00:54 11/24/2009 11 24 2009 0 642 521909 4817512 218 40
12:00:53 4/2/2012 4 2 2012 12 657 521782 4817511 218 40
0:00:42 12/16/2011 12 16 2011 0 658 521991 4817512 218 40
18:00:41 3/19/2008 3 19 2008 18 632 521386 4817510 219 40
4:00:55 1/11/2013 1 11 2013 4 665 520681 4817508 221 40
12:00:53 2/15/2013 2 15 2013 12 665 521367 4817510 219 40
14:00:25 3/29/2009 3 29 2009 14 646 522122 4817513 217 40
18:00:41 1/6/2013 1 6 2013 18 671 520679 4817508 221 40
22:00:41 3/20/2011 3 20 2011 22 664 521043 4817509 220 40
22:00:38 1/10/2013 1 10 2013 22 671 521382 4817511 219 40
6:00:54 2/23/2013 2 23 2013 6 663 521356 4817510 219 40
22:00:45 3/21/2010 3 21 2010 22 650 522575 4817514 216 40
12:00:41 1/7/2013 1 7 2013 12 658 520967 4817509 220 40
16:00:15 12/3/2008 12 3 2008 16 633 520900 4817509 220 40
22:00:53 3/5/2014 3 5 2014 22 916 523823 4817519 213 40
16:00:53 3/22/2010 3 22 2010 16 646 521385 4817511 219 40
18:00:54 12/12/2010 12 12 2010 18 647 520344 4817507 222 40
10:00:53 12/28/2010 12 28 2010 10 647 521227 4817510 219 40
0:00:54 3/30/2011 3 30 2011 0 663 523860 4817519 213 40
6:00:48 4/11/2009 4 11 2009 6 634 523739 4817519 213 40
16:00:56 12/31/2009 12 31 2009 16 646 521691 4817512 218 40
7:26:56 1/19/2014 1 19 2014 7 657 520585 4817509 221 40
16:00:54 2/1/2011 2 1 2011 16 638 521466 4817511 219 40
14:00:38 2/28/2010 2 28 2010 14 641 520853 4817509 220 40
2:00:48 12/18/2011 12 18 2011 2 658 522082 4817513 217 40
20:00:23 3/26/2012 3 26 2012 20 658 521950 4817513 218 40
18:00:53 3/26/2010 3 26 2010 18 656 523650 4817519 213 40
8:00:53 12/15/2013 12 15 2013 8 671 524484 4817522 97 40
6:00:41 1/20/2010 1 20 2010 6 638 521309 4817511 219 40
12:01:18 3/2/2013 3 2 2013 12 679 521008 4817510 220 40
0:01:17 4/16/2011 4 16 2011 0 665 521972 4817514 218 40
14:00:56 4/13/2013 4 13 2013 14 677 522067 4817514 217 40
6:00:47 4/1/2012 4 1 2012 6 674 521237 4817511 219 40
0:00:54 1/11/2013 1 11 2013 0 671 521383 4817512 219 40
22:00:27 12/17/2011 12 17 2011 22 658 521991 4817514 218 40
4:01:07 2/6/2013 2 6 2013 4 677 521321 4817512 219 40
12:00:41 2/5/2014 2 5 2014 12 909 521317 4817512 219 40
18:00:48 1/17/2011 1 17 2011 18 639 521283 4817512 219 40
22:01:12 1/18/2014 1 18 2014 22 914 520226 4817509 222 40
6:00:56 3/22/2009 3 22 2009 6 646 521422 4817512 219 40
18:00:57 2/15/2010 2 15 2010 18 640 524683 4817524 97 40



22:00:53 1/2/2013 1 2 2013 22 658 521985 4817514 218 40
0:00:47 4/5/2011 4 5 2011 0 641 520907 4817511 220 40
12:00:56 2/14/2009 2 14 2009 12 633 520955 4817511 220 40
4:00:46 12/31/2009 12 31 2009 4 640 521220 4817512 219 40
18:00:48 11/22/2010 11 22 2010 18 643 520887 4817511 220 40
22:00:35 11/23/2009 11 23 2009 22 642 521908 4817514 218 40
4:00:48 12/2/2010 12 2 2010 4 639 521176 4817512 220 40
2:00:50 4/2/2014 4 2 2014 2 917 522021 4817515 217 40
20:00:44 1/3/2014 1 3 2014 20 679 520790 4817511 221 40
4:00:53 2/18/2014 2 18 2014 4 916 521250 4817513 219 40
8:00:21 2/3/2012 2 3 2012 8 658 521324 4817513 219 40
2:01:00 4/1/2012 4 1 2012 2 674 521229 4817513 219 40
22:00:25 3/21/2011 3 21 2011 22 665 521056 4817512 220 40
16:00:56 2/10/2013 2 10 2013 16 677 521284 4817513 219 40
16:01:08 2/7/2014 2 7 2014 16 909 521896 4817515 218 40
20:00:42 3/20/2013 3 20 2013 20 679 520837 4817512 220 40
14:00:25 1/21/2011 1 21 2011 14 657 521831 4817515 218 40
2:00:55 1/29/2011 1 29 2011 2 655 521319 4817513 219 40
18:00:27 3/29/2011 3 29 2011 18 658 523678 4817521 213 40
2:00:48 3/30/2014 3 30 2014 2 907 524411 4817524 126 40
20:00:45 12/18/2012 12 18 2012 20 658 523554 4817521 214 40
10:00:55 12/22/2013 12 22 2013 10 909 521952 4817515 218 40
6:00:55 4/9/2014 4 9 2014 6 914 521350 4817513 219 40
22:00:54 1/6/2011 1 6 2011 22 650 521429 4817514 219 40
22:00:47 12/18/2011 12 18 2011 22 658 522009 4817515 217 40
10:00:53 2/7/2011 2 7 2011 10 641 520614 4817511 221 40
14:00:26 12/2/2010 12 2 2010 14 653 520831 4817512 220 40
22:00:53 3/28/2012 3 28 2012 22 678 522038 4817516 217 40
0:00:27 12/19/2011 12 19 2011 0 658 522074 4817516 217 40
16:00:26 2/4/2014 2 4 2014 16 671 521430 4817514 219 40
6:00:44 1/11/2013 1 11 2013 6 665 520696 4817512 221 40
8:00:47 4/18/2012 4 18 2012 8 677 524206 4817523 126 40
22:01:49 4/1/2014 4 1 2014 22 918 522118 4817516 217 40
4:00:23 4/5/2008 4 5 2008 4 633 521366 4817514 219 40
16:00:56 1/5/2011 1 5 2011 16 646 521389 4817514 219 40
4:01:18 3/3/2013 3 3 2013 4 663 522036 4817516 217 40
10:00:55 1/29/2014 1 29 2014 10 679 520590 4817511 221 40
18:01:09 2/8/2014 2 8 2014 18 679 520571 4817511 221 40
0:00:54 3/17/2014 3 17 2014 0 679 521938 4817516 218 40
8:00:54 3/1/2012 3 1 2012 8 666 523758 4817522 213 40
18:00:53 12/28/2011 12 28 2011 18 650 522257 4817517 217 40
18:00:45 12/1/2010 12 1 2010 18 639 520818 4817513 220 40
22:00:27 3/19/2008 3 19 2008 22 635 521363 4817514 219 40
10:01:17 12/22/2013 12 22 2013 10 917 521165 4817514 220 40
14:00:25 3/20/2008 3 20 2008 14 632 520542 4817512 221 40
18:00:54 3/3/2014 3 3 2014 18 916 524340 4817525 126 40
18:00:53 1/17/2011 1 17 2011 18 654 520704 4817513 221 40
2:00:54 1/24/2010 1 24 2010 2 638 521289 4817515 219 40
8:00:42 1/11/2013 1 11 2013 8 665 520682 4817513 221 40
14:00:21 2/17/2011 2 17 2011 14 655 522069 4817517 217 40
6:01:24 2/7/2011 2 7 2011 6 650 521035 4817514 220 40
16:00:24 4/5/2012 4 5 2012 16 657 520618 4817513 221 40
14:00:54 2/23/2013 2 23 2013 14 665 521123 4817514 220 40
18:00:54 2/6/2014 2 6 2014 18 914 520593 4817513 221 40



2:00:48 2/6/2013 2 6 2013 2 677 521313 4817515 219 40
0:00:54 2/23/2012 2 23 2012 0 663 524279 4817525 126 40
0:00:55 4/2/2014 4 2 2014 0 917 522000 4817517 218 40
0:00:53 4/21/2008 4 21 2008 0 631 524201 4817525 126 40
14:00:53 1/18/2011 1 18 2011 14 641 522099 4817518 217 40
14:00:37 1/23/2011 1 23 2011 14 647 520932 4817514 220 40
6:00:53 1/25/2013 1 25 2013 6 677 521294 4817515 219 40
10:00:53 1/2/2010 1 2 2010 10 647 521265 4817515 219 40
14:00:39 1/16/2011 1 16 2011 14 654 521075 4817515 220 40
2:00:43 1/24/2011 1 24 2011 2 641 521193 4817515 220 40
18:00:44 5/3/2011 5 3 2011 18 654 521241 4817515 219 40
2:00:51 1/26/2014 1 26 2014 2 671 521289 4817516 219 40
22:00:33 1/25/2014 1 25 2014 22 671 521281 4817516 219 40
4:00:24 4/12/2012 4 12 2012 4 677 521982 4817518 218 40
16:00:55 3/6/2012 3 6 2012 16 665 521098 4817515 220 40
6:00:55 12/2/2010 12 2 2010 6 639 521174 4817515 220 40
22:00:49 4/20/2008 4 20 2008 22 633 524313 4817526 126 40
0:00:56 2/17/2009 2 17 2009 0 634 520788 4817514 221 40
14:00:48 11/22/2010 11 22 2010 14 643 522082 4817518 217 40
4:00:42 12/18/2011 12 18 2011 4 658 522088 4817518 217 40
8:00:47 2/23/2013 2 23 2013 8 663 521381 4817516 219 40
22:00:56 12/23/2013 12 23 2013 22 671 521110 4817515 220 40
14:00:35 2/14/2009 2 14 2009 14 633 520956 4817515 220 40
8:00:44 12/2/2010 12 2 2010 8 639 521173 4817516 220 40
12:00:54 2/6/2014 2 6 2014 12 671 521114 4817516 220 40
2:00:50 3/20/2014 3 20 2014 2 908 524443 4817527 97 40
22:01:09 4/1/2014 4 1 2014 22 679 521977 4817519 218 40
4:00:47 1/29/2011 1 29 2011 4 655 521316 4817517 219 40
4:01:11 1/26/2014 1 26 2014 4 671 521290 4817517 219 40
12:00:56 11/22/2010 11 22 2010 12 643 522079 4817519 217 40
2:00:54 3/20/2008 3 20 2008 2 631 521327 4817517 219 40
22:00:47 3/26/2012 3 26 2012 22 658 521904 4817519 218 40
2:00:53 3/9/2014 3 9 2014 2 679 521006 4817516 220 40
18:00:41 2/7/2011 2 7 2011 18 650 520546 4817514 221 40
0:00:54 1/26/2014 1 26 2014 0 671 521286 4817517 219 40
22:00:29 3/22/2010 3 22 2010 22 650 523739 4817525 213 40
16:00:54 2/10/2013 2 10 2013 16 665 521407 4817517 219 40
14:00:42 2/10/2011 2 10 2011 14 655 521376 4817517 219 40
2:00:48 4/9/2009 4 9 2009 2 637 524180 4817527 126 40
18:00:48 2/17/2011 2 17 2011 18 654 521189 4817517 220 40
4:00:55 12/15/2012 12 15 2012 4 677 523946 4817526 213 40
4:00:53 3/6/2010 3 6 2010 4 643 524189 4817527 126 40
6:00:54 3/6/2010 3 6 2010 6 643 524189 4817527 126 40
18:00:54 1/24/2011 1 24 2011 18 646 521349 4817517 219 40
6:00:51 3/3/2013 3 3 2013 6 663 522036 4817520 217 40
22:00:56 3/26/2012 3 26 2012 22 670 521895 4817519 218 40
18:00:50 12/18/2011 12 18 2011 18 658 521946 4817520 218 40
18:00:43 12/17/2011 12 17 2011 18 658 521896 4817520 218 40
18:01:12 2/15/2010 2 15 2010 18 647 524550 4817529 97 40
22:00:31 1/24/2013 1 24 2013 22 679 520970 4817517 220 40
0:00:11 3/20/2008 3 20 2008 0 631 521334 4817518 219 40
2:00:48 2/23/2012 2 23 2012 2 663 524281 4817528 126 40
12:00:15 3/29/2010 3 29 2010 12 647 522154 4817521 217 40
0:01:15 3/21/2010 3 21 2010 0 639 520957 4817517 220 40



0:00:42 1/25/2013 1 25 2013 0 677 521287 4817518 219 40
4:00:50 2/25/2010 2 25 2010 4 647 524381 4817528 126 40
14:00:53 1/3/2014 1 3 2014 14 671 521332 4817518 219 40
12:00:53 4/6/2012 4 6 2012 12 665 521988 4817520 218 40
0:00:56 4/2/2014 4 2 2014 0 918 522110 4817521 217 40
8:00:54 1/25/2013 1 25 2013 8 677 521299 4817518 219 40
0:00:56 2/14/2009 2 14 2009 0 633 521310 4817518 219 40
6:00:50 12/25/2008 12 25 2008 6 634 524209 4817528 126 40
22:00:53 1/24/2011 1 24 2011 22 646 521347 4817518 219 40
18:00:54 3/16/2014 3 16 2014 18 907 522155 4817521 217 40
10:01:13 2/28/2011 2 28 2011 10 654 521325 4817518 219 40
14:00:24 1/7/2013 1 7 2013 14 658 520967 4817517 220 40
14:00:54 2/16/2014 2 16 2014 14 679 520931 4817517 220 40
18:00:55 2/26/2011 2 26 2011 18 801 521154 4817518 220 40
22:00:53 3/26/2011 3 26 2011 22 667 523830 4817527 213 40
8:00:48 12/23/2013 12 23 2013 8 907 521106 4817518 220 40
6:00:54 4/12/2012 4 12 2012 6 677 521974 4817521 218 40
0:00:42 3/21/2011 3 21 2011 0 664 521044 4817518 220 40
22:00:53 3/20/2010 3 20 2010 22 656 521171 4817518 220 40
22:00:54 3/22/2011 3 22 2011 22 801 521154 4817518 220 40
0:00:55 4/2/2014 4 2 2014 0 679 521966 4817521 218 40
22:01:13 3/16/2014 3 16 2014 22 679 521938 4817521 218 40
18:00:18 4/9/2014 4 9 2014 18 914 521870 4817521 218 40
0:00:56 3/30/2014 3 30 2014 0 908 524278 4817529 126 40
4:00:56 1/24/2010 1 24 2010 4 638 521286 4817519 219 40
8:00:53 11/23/2010 11 23 2010 8 639 522015 4817522 217 40
4:00:53 3/17/2014 3 17 2014 4 679 521940 4817521 218 40
8:00:44 12/17/2011 12 17 2011 8 658 521957 4817522 218 40
14:00:33 12/6/2008 12 6 2008 14 633 520985 4817518 220 40
4:00:54 3/8/2010 3 8 2010 4 643 524176 4817529 126 40
6:00:54 1/25/2014 1 25 2014 6 671 521355 4817520 219 40
16:00:24 1/11/2013 1 11 2013 16 658 520927 4817519 220 40
20:00:38 1/29/2012 1 29 2012 20 663 520681 4817518 221 40
2:00:53 1/31/2011 1 31 2011 2 647 520823 4817518 220 40
12:00:48 1/29/2014 1 29 2014 12 679 520603 4817518 221 40
12:00:56 1/5/2010 1 5 2010 12 647 521677 4817521 218 40
4:00:47 1/25/2013 1 25 2013 4 677 521278 4817520 219 40
8:00:49 1/25/2010 1 25 2010 8 641 521027 4817519 220 40
12:00:53 3/7/2011 3 7 2011 12 641 520985 4817519 220 40
18:00:56 3/2/2013 3 2 2013 18 677 521118 4817520 220 40
0:00:48 3/18/2012 3 18 2012 0 663 520727 4817519 221 40
12:00:42 3/7/2011 3 7 2011 12 653 520984 4817520 220 40
12:00:47 1/3/2014 1 3 2014 12 671 521343 4817521 219 40
4:00:47 4/9/2009 4 9 2009 4 637 524183 4817531 126 40
6:00:25 12/18/2011 12 18 2011 6 658 522090 4817523 217 40
0:00:47 1/24/2011 1 24 2011 0 654 521183 4817521 220 40
18:00:55 2/5/2009 2 5 2009 18 632 521332 4817521 219 40
2:00:57 3/10/2014 3 10 2014 2 917 524285 4817531 126 40
22:00:53 12/28/2011 12 28 2011 22 650 522237 4817524 217 40
2:00:54 4/2/2014 4 2 2014 2 679 521972 4817523 218 40
18:00:36 12/12/2011 12 12 2011 18 659 523958 4817530 213 40
14:00:54 3/30/2010 3 30 2010 14 638 522054 4817524 217 40
4:00:49 3/11/2014 3 11 2014 4 908 524374 4817532 126 40
8:00:55 3/3/2013 3 3 2013 8 663 522035 4817524 217 40



22:00:42 3/26/2012 3 26 2012 22 666 522264 4817524 217 40
20:00:32 12/23/2013 12 23 2013 20 671 521114 4817521 220 40
2:00:23 2/14/2009 2 14 2009 2 633 521309 4817522 219 40
2:00:53 3/17/2014 3 17 2014 2 679 521929 4817524 218 40
6:00:56 3/17/2014 3 17 2014 6 679 521935 4817524 218 40
2:01:12 1/25/2013 1 25 2013 2 677 521276 4817522 219 40
22:00:55 1/15/2011 1 15 2011 22 646 520878 4817520 220 40
18:00:55 3/23/2011 3 23 2011 18 661 521353 4817522 219 40
12:00:21 1/2/2009 1 2 2009 12 637 524438 4817532 97 40
12:13:25 11/27/2013 11 27 2013 12 657 520384 4817519 222 40
10:00:41 12/18/2013 12 18 2013 10 671 524444 4817533 97 40
0:01:09 4/28/2010 4 28 2010 0 646 521916 4817524 218 40
12:00:54 4/13/2013 4 13 2013 12 677 522068 4817524 217 40
0:00:47 4/8/2014 4 8 2014 0 917 520501 4817520 221 40
18:00:48 1/5/2013 1 5 2013 18 671 520650 4817520 221 40
12:00:53 1/19/2011 1 19 2011 12 647 521148 4817522 220 40
0:00:54 3/23/2011 3 23 2011 0 801 521155 4817522 220 40
6:00:54 1/24/2011 1 24 2011 6 641 521192 4817522 220 40
4:00:53 3/19/2013 3 19 2013 4 671 523721 4817531 213 40
2:00:51 3/9/2012 3 9 2012 2 665 520693 4817521 221 40
18:00:23 2/16/2009 2 16 2009 18 634 520735 4817521 221 40
4:00:20 3/20/2014 3 20 2014 4 908 524442 4817533 97 40
0:01:46 12/31/2009 12 31 2009 0 640 521229 4817523 219 40
8:00:44 12/6/2008 12 6 2008 8 633 520981 4817522 220 40
18:00:42 4/5/2012 4 5 2012 18 657 520626 4817521 221 40
16:00:53 12/27/2010 12 27 2010 16 657 521578 4817524 219 40
8:00:23 4/8/2011 4 8 2011 8 660 523759 4817531 213 40
18:01:00 1/1/2014 1 1 2014 18 907 520556 4817521 221 40
22:00:54 1/17/2011 1 17 2011 22 639 521282 4817523 219 40
10:00:41 12/24/2012 12 24 2012 10 657 520139 4817520 222 40
0:00:55 1/19/2014 1 19 2014 0 914 520010 4817519 222 40
0:00:49 4/5/2011 4 5 2011 0 647 520963 4817522 220 40
22:00:23 3/20/2011 3 20 2011 22 658 521006 4817522 220 40
4:00:47 1/24/2011 1 24 2011 4 641 521189 4817523 220 40
8:00:20 1/6/2009 1 6 2009 8 632 520648 4817521 221 40
10:00:57 1/7/2011 1 7 2011 10 641 521418 4817524 219 40
16:00:54 1/28/2013 1 28 2013 16 680 520631 4817521 221 40
6:00:47 1/10/2013 1 10 2013 6 665 521368 4817524 219 40
18:00:53 12/24/2009 12 24 2009 18 643 520893 4817522 220 40
6:00:53 3/17/2013 3 17 2013 6 663 521953 4817526 218 40
22:00:54 3/8/2012 3 8 2012 22 665 520693 4817522 221 40
14:00:54 4/3/2009 4 3 2009 14 638 521196 4817523 220 40
12:00:56 12/3/2008 12 3 2008 12 633 520903 4817522 220 40
4:00:42 1/10/2013 1 10 2013 4 665 521343 4817524 219 40
14:00:46 1/28/2013 1 28 2013 14 680 520623 4817522 221 40
12:00:44 12/6/2008 12 6 2008 12 633 520982 4817523 220 40
4:01:50 3/26/2010 3 26 2010 4 650 524126 4817533 126 40
22:00:42 3/20/2011 3 20 2011 22 660 521022 4817523 220 40
10:00:50 12/29/2012 12 29 2012 10 657 520181 4817520 222 40
18:02:46 3/31/2010 3 31 2010 18 641 524797 4817536 97 40
0:00:42 3/21/2011 3 21 2011 0 658 521003 4817523 220 40
2:00:53 12/25/2012 12 25 2012 2 674 521206 4817524 220 40
20:00:30 12/20/2013 12 20 2013 20 917 521258 4817524 219 40
18:00:53 11/22/2010 11 22 2010 18 641 522243 4817528 217 40



22:00:54 4/15/2011 4 15 2011 22 665 521974 4817527 218 40
4:00:53 2/16/2014 2 16 2014 4 908 524254 4817535 126 40
18:01:09 2/24/2010 2 24 2010 18 638 523733 4817533 213 40
22:00:56 4/14/2009 4 14 2009 22 641 523777 4817533 213 40
0:00:49 3/27/2012 3 27 2012 0 666 522261 4817528 217 40
4:00:56 4/19/2014 4 19 2014 4 908 523264 4817531 214 40
8:00:47 2/9/2014 2 9 2014 8 916 521210 4817525 219 40
4:00:28 3/31/2011 3 31 2011 4 658 524165 4817535 126 40
8:00:43 2/16/2010 2 16 2010 8 647 524592 4817536 97 40
0:00:56 2/2/2011 2 2 2011 0 657 521374 4817525 219 40
0:00:54 4/1/2010 4 1 2010 0 646 523783 4817533 213 40
20:00:55 3/26/2012 3 26 2012 20 666 522278 4817528 217 40
6:00:48 1/20/2011 1 20 2011 6 647 521318 4817525 219 40
18:00:26 1/29/2011 1 29 2011 18 638 520635 4817523 221 40
2:00:06 3/11/2014 3 11 2014 2 908 524360 4817536 126 40
13:00:12 2/9/2014 2 9 2014 13 657 521271 4817525 219 40
0:00:54 3/9/2012 3 9 2012 0 665 520690 4817524 221 40
20:00:53 1/24/2013 1 24 2013 20 679 520971 4817525 220 40
4:01:09 3/20/2014 3 20 2014 4 917 524369 4817536 126 40
14:00:43 1/18/2011 1 18 2011 14 639 522067 4817528 217 40
8:00:41 1/20/2011 1 20 2011 8 647 521313 4817526 219 40
22:00:56 3/31/2010 3 31 2010 22 646 523782 4817534 213 40
4:00:48 2/14/2009 2 14 2009 4 633 521313 4817526 219 40
8:00:53 1/3/2014 1 3 2014 8 907 520334 4817523 222 40
10:00:55 4/13/2013 4 13 2013 10 677 522070 4817529 217 40
2:00:44 12/24/2010 12 24 2010 2 650 522556 4817531 216 40
4:00:41 3/17/2013 3 17 2013 4 663 521949 4817529 218 40
10:00:49 4/13/2010 4 13 2010 10 652 522045 4817529 217 40
14:00:54 2/10/2013 2 10 2013 14 677 521284 4817527 219 40
16:00:54 2/16/2014 2 16 2014 16 917 520937 4817526 220 40
2:00:41 2/16/2014 2 16 2014 2 908 524252 4817537 126 40
8:00:54 1/10/2013 1 10 2013 8 665 521367 4817527 219 40
2:00:48 3/29/2012 3 29 2012 2 663 521595 4817528 219 40
22:00:09 4/20/2008 4 20 2008 22 631 524187 4817537 126 40
18:00:55 12/9/2010 12 9 2010 18 642 524322 4817537 126 40
22:00:41 2/13/2009 2 13 2009 22 633 521307 4817527 219 40
12:00:15 4/13/2010 4 13 2010 12 652 522032 4817529 217 40
0:00:36 2/27/2014 2 27 2014 0 914 521127 4817526 220 40
18:00:48 2/24/2009 2 24 2009 18 634 521384 4817527 219 40
2:00:47 3/22/2010 3 22 2010 2 640 522233 4817530 217 40
10:00:41 1/24/2011 1 24 2011 10 642 524310 4817537 126 40
6:00:57 4/1/2012 4 1 2012 6 663 521932 4817529 218 40
12:00:41 3/22/2010 3 22 2010 12 653 522067 4817530 217 40
22:00:49 12/20/2013 12 20 2013 22 917 521253 4817527 219 40
18:00:16 3/17/2014 3 17 2014 18 914 521672 4817529 218 40
2:00:47 3/22/2009 3 22 2009 2 646 522028 4817530 217 40
10:00:54 1/19/2010 1 19 2010 10 646 521310 4817528 219 40
2:00:48 3/11/2011 3 11 2011 2 653 521983 4817530 218 40
1:26:14 1/19/2014 1 19 2014 1 657 520574 4817525 221 40
22:01:18 2/24/2011 2 24 2011 22 638 522068 4817530 217 40
0:00:55 3/21/2010 3 21 2010 0 656 521163 4817527 220 40
14:00:55 2/1/2013 2 1 2013 14 680 521102 4817527 220 40
2:00:44 1/29/2011 1 29 2011 2 657 521294 4817528 219 40
6:00:23 3/11/2014 3 11 2014 6 908 524383 4817538 126 40



2:01:06 4/6/2010 4 6 2010 2 647 522007 4817530 217 40
2:00:34 2/2/2011 2 2 2011 2 657 521371 4817528 219 40
18:00:53 3/11/2011 3 11 2011 18 801 521312 4817528 219 40
16:00:54 2/2/2013 2 2 2013 16 665 520599 4817526 221 40
10:00:48 11/23/2010 11 23 2010 10 641 522209 4817531 217 40
2:00:41 5/3/2011 5 3 2011 2 654 522017 4817531 217 40
22:00:48 3/26/2012 3 26 2012 22 678 521912 4817530 218 40
10:00:53 12/10/2010 12 10 2010 10 641 521153 4817528 220 40
16:01:18 11/21/2011 11 21 2011 16 665 520648 4817527 221 40
18:00:54 1/2/2011 1 2 2011 18 657 520597 4817526 221 40
8:00:41 2/18/2014 2 18 2014 8 914 521345 4817529 219 40
2:00:47 3/31/2011 3 31 2011 2 658 524165 4817538 126 40
0:00:19 4/8/2011 4 8 2011 0 655 524192 4817539 126 40
16:00:42 2/12/2011 2 12 2011 16 657 520790 4817527 221 40
18:00:51 11/21/2011 11 21 2011 18 665 520649 4817527 221 40
14:01:12 2/12/2014 2 12 2014 14 909 522291 4817532 217 40
18:00:53 2/1/2011 2 1 2011 18 657 521371 4817529 219 40
18:00:48 3/26/2012 3 26 2012 18 678 521915 4817531 218 40
2:00:53 3/30/2011 3 30 2011 2 666 523787 4817537 213 40
6:00:53 1/1/2010 1 1 2010 6 646 522002 4817531 218 40
8:00:47 2/5/2011 2 5 2011 8 647 521026 4817528 220 40
12:00:53 3/7/2011 3 7 2011 12 655 520874 4817528 220 40
2:00:56 3/1/2014 3 1 2014 2 909 524363 4817540 126 40
2:00:22 1/6/2009 1 6 2009 2 632 520646 4817527 221 40
20:00:23 2/28/2014 2 28 2014 20 909 524474 4817540 97 40
6:00:57 4/6/2010 4 6 2010 6 639 521996 4817532 218 40
18:01:07 1/2/2010 1 2 2010 18 641 524511 4817541 97 40
12:00:54 2/7/2011 2 7 2011 12 641 521146 4817529 220 40
20:00:20 1/2/2013 1 2 2013 20 658 521985 4817532 218 40
20:01:06 12/15/2013 12 15 2013 20 671 524231 4817540 126 40
10:00:48 2/11/2011 2 11 2011 10 638 521260 4817530 219 40
6:00:54 1/11/2011 1 11 2011 6 641 521454 4817530 219 40
2:00:20 4/19/2008 4 19 2008 2 636 524719 4817542 97 40
4:00:43 1/29/2011 1 29 2011 4 657 521294 4817530 219 40
6:00:43 1/6/2009 1 6 2009 6 632 520646 4817528 221 40
22:00:50 12/1/2012 12 1 2012 22 675 524562 4817541 97 40
6:00:56 2/18/2014 2 18 2014 6 914 521349 4817530 219 40
14:00:44 2/22/2011 2 22 2011 14 653 521425 4817531 219 40
0:01:12 2/25/2011 2 25 2011 0 638 522073 4817533 217 40
8:00:55 3/3/2013 3 3 2013 8 677 521171 4817530 220 40
0:00:23 1/25/2011 1 25 2011 0 657 521213 4817530 219 40
14:00:48 12/31/2009 12 31 2009 14 643 522070 4817533 217 40
4:00:57 3/3/2010 3 3 2010 4 647 521247 4817530 219 40
2:00:56 3/17/2013 3 17 2013 2 663 521944 4817533 218 40
0:00:42 3/21/2011 3 21 2011 0 660 521026 4817530 220 40
18:00:44 2/25/2011 2 25 2011 18 638 521224 4817531 219 40
4:01:01 12/25/2012 12 25 2012 4 674 521204 4817531 220 40
16:00:35 1/11/2013 1 11 2013 16 677 520900 4817530 220 40
16:00:47 12/31/2009 12 31 2009 16 643 522077 4817533 217 40
14:00:42 1/2/2010 1 2 2010 14 647 521295 4817531 219 40
2:00:54 4/16/2014 4 16 2014 2 908 524661 4817543 97 40
22:00:30 2/1/2011 2 1 2011 22 657 521369 4817531 219 40
18:00:21 1/19/2010 1 19 2010 18 633 521751 4817533 218 40
8:00:54 2/14/2009 2 14 2009 8 633 521310 4817531 219 40



18:00:22 3/26/2012 3 26 2012 18 670 521890 4817533 218 40
12:00:43 1/2/2010 1 2 2010 12 646 521314 4817531 219 40
4:00:53 12/30/2013 12 30 2013 4 917 521472 4817532 219 40
2:00:30 4/25/2014 4 25 2014 2 909 521925 4817534 218 40
4:00:47 4/6/2010 4 6 2010 4 639 522004 4817534 218 40
0:00:53 4/12/2012 4 12 2012 0 665 521909 4817534 218 40
4:00:53 3/31/2012 3 31 2012 4 677 523782 4817540 213 40
10:00:17 12/6/2008 12 6 2008 10 633 520982 4817531 220 40
16:00:52 11/22/2010 11 22 2010 16 643 522076 4817534 217 40
7:56:20 12/21/2013 12 21 2013 7 657 521028 4817531 220 40
0:00:41 12/22/2013 12 22 2013 0 917 521158 4817532 220 40
4:00:55 2/15/2014 2 15 2014 4 917 521198 4817532 220 40
6:00:54 2/18/2014 2 18 2014 6 909 521367 4817532 219 40
16:00:38 1/16/2012 1 16 2012 16 665 521574 4817533 219 40
4:00:20 12/25/2008 12 25 2008 4 634 524199 4817542 126 40
18:00:53 1/14/2011 1 14 2011 18 657 520682 4817530 221 40
2:00:49 3/27/2011 3 27 2011 2 661 523779 4817541 213 40
10:00:25 1/21/2009 1 21 2009 10 635 521344 4817533 219 40
16:00:23 2/2/2012 2 2 2012 16 658 521455 4817533 219 40
14:01:23 2/15/2013 2 15 2013 14 677 521283 4817533 219 40
10:00:46 2/14/2013 2 14 2013 10 665 520970 4817532 220 40
14:00:41 2/17/2011 2 17 2011 14 638 522077 4817536 217 40
14:00:53 2/28/2011 2 28 2011 14 638 521258 4817533 219 40
0:00:53 4/25/2014 4 25 2014 0 909 522249 4817536 217 40
4:00:28 12/21/2013 12 21 2013 4 671 521092 4817533 220 40
16:00:54 3/3/2013 3 3 2013 16 679 520810 4817532 220 40
16:00:43 2/14/2012 2 14 2012 16 658 520799 4817532 221 40
2:00:47 1/25/2011 1 25 2011 2 657 521225 4817533 219 40
18:00:59 3/20/2010 3 20 2010 18 647 520171 4817530 222 40
20:00:54 2/28/2014 2 28 2014 20 917 522195 4817536 217 40
2:00:56 4/4/2010 4 4 2010 2 655 523480 4817541 214 40
14:00:48 3/22/2010 3 22 2010 14 654 522040 4817536 217 40
22:00:54 3/26/2011 3 26 2011 22 659 523794 4817542 213 40
16:00:36 1/18/2011 1 18 2011 16 657 521148 4817533 220 40
2:00:53 12/19/2011 12 19 2011 2 658 522080 4817536 217 40
10:00:54 1/9/2013 1 9 2013 10 680 521170 4817533 220 40
22:00:56 4/6/2011 4 6 2011 22 663 524378 4817544 126 40
8:00:23 12/5/2010 12 5 2010 8 641 521236 4817534 219 40
16:00:44 2/15/2012 2 15 2012 16 658 520920 4817533 220 40
14:00:53 2/4/2011 2 4 2011 14 646 520884 4817533 220 40
6:00:31 2/14/2009 2 14 2009 6 633 521305 4817534 219 40
14:00:41 1/2/2010 1 2 2010 14 646 521296 4817534 219 40
22:00:47 3/1/2014 3 1 2014 22 909 524628 4817546 97 40
14:00:53 1/2/2009 1 2 2009 14 637 524431 4817545 97 40
16:00:48 4/8/2012 4 8 2012 16 665 521117 4817534 220 40
16:00:53 2/15/2013 2 15 2013 16 677 521321 4817535 219 40
10:01:08 11/23/2010 11 23 2010 10 639 521952 4817537 218 40
20:00:54 12/14/2013 12 14 2013 20 917 521345 4817535 219 40
16:00:41 1/27/2011 1 27 2011 16 654 521416 4817536 219 40
0:01:00 3/17/2014 3 17 2014 0 907 522085 4817538 217 40
18:00:42 1/24/2011 1 24 2011 18 657 521221 4817535 219 40
18:00:54 1/2/2011 1 2 2011 18 646 521057 4817534 220 40
2:00:41 12/22/2013 12 22 2013 2 917 521162 4817535 220 40
18:00:53 3/11/2010 3 11 2010 18 639 521422 4817536 219 40



16:01:14 2/1/2013 2 1 2013 16 665 521112 4817535 220 40
16:00:50 2/16/2011 2 16 2011 16 638 521748 4817537 218 40
8:01:04 4/6/2013 4 6 2013 8 658 522653 4817540 216 40
0:00:56 1/15/2014 1 15 2014 0 914 520638 4817534 221 40
4:00:20 1/6/2009 1 6 2009 4 632 520636 4817534 221 40
2:00:31 3/31/2013 3 31 2013 2 663 524261 4817546 126 40
18:00:39 2/4/2011 2 4 2011 18 646 520851 4817534 220 40
16:00:36 3/22/2010 3 22 2010 16 654 521910 4817538 218 40
12:00:26 2/2/2012 2 2 2012 12 658 521458 4817536 219 40
2:00:53 3/7/2013 3 7 2013 2 657 521029 4817535 220 40
6:01:46 12/21/2013 12 21 2013 6 671 521083 4817535 220 40
0:00:54 4/11/2013 4 11 2013 0 677 521894 4817538 218 40
14:00:48 2/6/2014 2 6 2014 14 914 520821 4817535 220 40
18:00:42 1/28/2013 1 28 2013 18 680 520632 4817534 221 40
18:01:12 3/1/2010 3 1 2010 18 643 520751 4817535 221 40
22:00:48 3/29/2011 3 29 2011 22 669 523762 4817545 213 40
14:00:56 2/18/2013 2 18 2013 14 677 521356 4817537 219 40
18:00:53 2/10/2009 2 10 2009 18 634 521378 4817537 219 40
0:00:47 3/23/2010 3 23 2010 0 650 523743 4817545 213 40
2:01:12 4/5/2013 4 5 2013 2 679 521888 4817539 218 40
18:00:48 3/31/2010 3 31 2010 18 646 523783 4817545 213 40
16:01:00 12/2/2010 12 2 2010 16 647 520307 4817534 222 40
22:00:54 4/5/2014 4 5 2014 22 913 522259 4817540 217 40
0:00:47 1/25/2011 1 25 2011 0 641 521261 4817537 219 40
18:00:42 1/10/2011 1 10 2011 18 646 521375 4817537 219 40
2:00:54 5/4/2009 5 4 2009 2 634 521197 4817537 220 40
0:00:48 3/18/2010 3 18 2010 0 654 521285 4817537 219 40
2:00:41 4/2/2014 4 2 2014 2 918 522159 4817540 217 40
8:00:55 2/8/2014 2 8 2014 8 917 522060 4817540 217 40
2:00:50 1/25/2011 1 25 2011 2 641 521263 4817537 219 40
22:00:42 3/21/2010 3 21 2010 22 640 522255 4817540 217 40
0:01:30 1/1/2010 1 1 2010 0 638 522306 4817541 217 40
0:00:42 3/27/2011 3 27 2011 0 659 523744 4817546 213 40
20:00:53 4/8/2014 4 8 2014 20 914 521812 4817539 218 40
14:00:23 1/2/2010 1 2 2010 14 640 521209 4817538 219 40
8:00:53 2/18/2014 2 18 2014 8 909 521367 4817538 219 40
10:00:48 12/9/2011 12 9 2011 10 655 520202 4817535 222 40
2:00:49 1/10/2013 1 10 2013 2 665 521365 4817538 219 40
0:00:23 4/21/2008 4 21 2008 0 633 524317 4817548 126 40
10:00:47 2/14/2009 2 14 2009 10 633 521144 4817538 220 40
22:00:42 12/30/2013 12 30 2013 22 671 521119 4817538 220 40
6:00:56 3/19/2013 3 19 2013 6 671 523755 4817546 213 40
16:00:41 2/24/2013 2 24 2013 16 671 520634 4817536 221 40
18:00:59 4/15/2008 4 15 2008 18 632 524220 4817548 126 40
6:00:41 2/8/2014 2 8 2014 6 917 522072 4817541 217 40
22:00:32 3/16/2014 3 16 2014 22 907 522081 4817541 217 40
22:00:25 1/24/2011 1 24 2011 22 657 521222 4817538 219 40
18:00:21 3/30/2011 3 30 2011 18 658 524158 4817548 126 40
0:00:50 1/6/2009 1 6 2009 0 632 520641 4817536 221 40
4:00:54 1/1/2010 1 1 2010 4 646 522072 4817541 217 40
0:00:36 1/10/2013 1 10 2013 0 671 521381 4817539 219 40
22:00:53 1/10/2014 1 10 2014 22 679 524475 4817549 97 40
14:00:47 12/21/2009 12 21 2009 14 647 521808 4817540 218 40
14:00:53 4/8/2012 4 8 2012 14 665 521121 4817538 220 40



16:00:48 1/17/2011 1 17 2011 16 641 521091 4817538 220 40
10:00:41 12/28/2010 12 28 2010 10 639 524253 4817549 126 40
10:00:54 2/9/2013 2 9 2013 10 677 521114 4817538 220 40
8:00:49 3/31/2010 3 31 2010 8 641 523950 4817548 213 40
18:00:55 2/9/2009 2 9 2009 18 632 521292 4817539 219 40
2:00:37 3/6/2011 3 6 2011 2 657 521011 4817538 220 40
22:00:54 4/10/2013 4 10 2013 22 677 521886 4817541 218 40
22:00:53 4/6/2011 4 6 2011 22 654 524373 4817550 126 40
8:00:53 4/22/2012 4 22 2012 8 672 522640 4817544 216 40
18:00:56 12/2/2010 12 2 2010 18 647 520318 4817536 222 40
14:00:24 2/2/2012 2 2 2012 14 658 521455 4817540 219 40
22:00:54 1/14/2011 1 14 2011 22 657 520683 4817538 221 40
16:00:21 2/26/2012 2 26 2012 16 658 520581 4817538 221 40
18:00:53 3/27/2011 3 27 2011 18 654 521499 4817540 219 40
22:00:42 1/2/2011 1 2 2011 22 657 520601 4817538 221 40
22:00:55 2/25/2011 2 25 2011 22 654 521360 4817540 219 40
22:00:54 12/20/2010 12 20 2010 22 650 523722 4817548 213 40
10:01:51 1/23/2011 1 23 2011 10 642 524582 4817551 97 40
22:00:44 3/3/2010 3 3 2010 22 647 524639 4817551 97 40
18:00:49 2/13/2009 2 13 2009 18 632 521107 4817539 220 40
14:00:48 2/22/2011 2 22 2011 14 654 521929 4817542 218 40
12:00:41 1/2/2010 1 2 2010 12 647 521282 4817540 219 40
10:00:53 4/28/2010 4 28 2010 10 644 522224 4817543 217 40
0:00:55 1/11/2011 1 11 2011 0 646 521367 4817540 219 40
12:00:56 12/19/2008 12 19 2008 12 632 521360 4817541 219 40
18:00:42 4/3/2009 4 3 2009 18 646 520819 4817539 220 40
22:00:53 12/24/2009 12 24 2009 22 640 521197 4817540 220 40
14:00:54 2/7/2014 2 7 2014 14 914 521884 4817543 218 40
16:00:53 4/3/2009 4 3 2009 16 646 520839 4817539 220 40
12:00:30 3/22/2010 3 22 2010 12 654 522078 4817543 217 40
0:00:26 12/29/2010 12 29 2010 0 639 523266 4817547 214 40
18:00:47 2/5/2011 2 5 2011 18 647 520675 4817539 221 40
14:01:23 12/13/2010 12 13 2010 14 647 521023 4817540 220 40
4:00:56 4/16/2011 4 16 2011 4 665 522030 4817544 217 40
4:00:54 2/19/2011 2 19 2011 4 655 521171 4817541 220 40
22:00:42 3/17/2010 3 17 2010 22 654 521281 4817541 219 40
16:00:54 2/25/2011 2 25 2011 16 657 520579 4817539 221 40
2:00:53 2/27/2014 2 27 2014 2 916 521343 4817541 219 40
16:00:24 1/5/2013 1 5 2013 16 671 520830 4817540 220 40
18:00:47 3/3/2013 3 3 2013 18 657 520974 4817540 220 40
16:00:48 2/12/2011 2 12 2011 16 641 520799 4817540 221 40
18:00:48 12/16/2011 12 16 2011 18 658 521886 4817543 218 40
12:00:54 12/12/2010 12 12 2010 12 801 520898 4817540 220 40
22:00:54 4/11/2012 4 11 2012 22 665 521910 4817543 218 40
22:00:41 1/10/2013 1 10 2013 22 680 521410 4817542 219 40
18:00:45 4/13/2010 4 13 2010 18 643 524756 4817554 97 40
18:00:44 12/24/2009 12 24 2009 18 640 521196 4817541 220 40
18:00:43 3/27/2014 3 27 2014 18 679 521727 4817543 218 40
4:00:53 12/22/2013 12 22 2013 4 917 521131 4817541 220 40
14:00:54 4/1/2012 4 1 2012 14 665 522202 4817545 217 40
6:01:48 1/22/2011 1 22 2011 6 654 522019 4817544 217 40
10:00:41 4/1/2012 4 1 2012 10 674 521231 4817542 219 40
18:00:48 2/24/2011 2 24 2011 18 655 522034 4817544 217 40
0:00:53 3/30/2010 3 30 2010 0 638 520218 4817539 222 40



12:01:18 12/27/2010 12 27 2010 12 657 521327 4817542 219 40
2:00:54 3/31/2012 3 31 2012 2 679 524585 4817553 97 40
4:00:56 1/1/2010 1 1 2010 4 638 522249 4817545 217 40
0:17:14 5/6/2013 5 6 2013 0 657 521238 4817542 219 40
2:00:41 1/19/2011 1 19 2011 2 641 521363 4817543 219 40
4:02:24 3/26/2010 3 26 2010 4 638 524154 4817552 126 40
18:00:41 3/19/2008 3 19 2008 18 633 521438 4817543 219 40
18:00:21 2/13/2009 2 13 2009 18 632 521112 4817542 220 40
0:00:54 3/22/2010 3 22 2010 0 640 522254 4817546 217 40
12:00:30 2/24/2013 2 24 2013 12 671 521129 4817542 220 40
18:01:00 1/3/2011 1 3 2011 18 646 520661 4817541 221 40
0:00:36 1/1/2014 1 1 2014 0 914 521291 4817543 219 40
14:01:11 12/26/2009 12 26 2009 14 639 521203 4817543 220 40
22:00:54 1/9/2013 1 9 2013 22 671 521381 4817543 219 40
14:00:26 4/13/2011 4 13 2011 14 641 521093 4817542 220 40
22:00:49 2/27/2014 2 27 2014 22 914 520557 4817541 221 40
22:00:53 12/22/2012 12 22 2012 22 674 520926 4817542 220 40
14:00:54 1/21/2011 1 21 2011 14 639 522323 4817546 217 40
0:00:48 3/11/2011 3 11 2011 0 653 522043 4817546 217 40
14:00:26 2/17/2011 2 17 2011 14 654 521957 4817545 218 40
8:00:54 1/15/2011 1 15 2011 8 641 521343 4817544 219 40
18:00:55 1/3/2011 1 3 2011 18 646 520661 4817542 221 40
2:00:54 3/30/2011 3 30 2011 2 669 523760 4817552 213 40
16:00:55 1/23/2011 1 23 2011 16 657 520859 4817543 220 40
18:00:55 12/25/2010 12 25 2010 18 647 520908 4817543 220 40
12:00:42 1/21/2011 1 21 2011 12 655 521931 4817546 218 40
6:00:55 1/10/2013 1 10 2013 6 663 523722 4817552 213 40
22:00:24 2/19/2009 2 19 2009 22 637 524701 4817556 97 40
6:00:54 1/26/2014 1 26 2014 6 671 521274 4817544 219 40
22:00:54 12/31/2013 12 31 2013 22 914 521293 4817544 219 40
14:00:42 10/26/2008 10 26 2008 14 637 522252 4817548 217 40
4:00:47 3/31/2013 3 31 2013 4 663 524261 4817555 126 40
14:00:24 1/6/2011 1 6 2011 14 655 521441 4817545 219 40
22:00:39 1/10/2011 1 10 2011 22 646 521365 4817545 219 40
22:00:55 1/24/2011 1 24 2011 22 641 521261 4817545 219 40
18:00:41 2/24/2013 2 24 2013 18 665 520555 4817543 221 40
16:00:36 2/6/2014 2 6 2014 16 914 520730 4817543 221 40
22:00:51 4/3/2010 4 3 2010 22 640 524248 4817555 126 40
22:00:48 3/29/2014 3 29 2014 22 907 524367 4817555 126 40
6:00:47 2/11/2014 2 11 2014 6 909 521327 4817545 219 40
22:00:27 12/23/2013 12 23 2013 22 914 521070 4817544 220 40
12:00:53 1/2/2010 1 2 2010 12 640 521203 4817545 220 40
14:00:53 12/2/2010 12 2 2010 14 647 520334 4817542 222 40
16:00:53 1/6/2013 1 6 2013 16 671 520687 4817543 221 40
16:00:55 12/13/2010 12 13 2010 16 647 521057 4817545 220 40
16:00:53 1/25/2011 1 25 2011 16 657 520600 4817543 221 40
4:00:48 2/19/2011 2 19 2011 4 650 521300 4817545 219 40
18:00:20 2/4/2011 2 4 2011 18 657 521100 4817545 220 40
14:00:21 4/3/2009 4 3 2009 14 646 520835 4817544 220 40
14:00:54 3/29/2010 3 29 2010 14 656 522027 4817548 217 40
0:00:43 12/24/2013 12 24 2013 0 914 521072 4817545 220 40
0:00:54 3/5/2010 3 5 2010 0 638 524418 4817556 97 40
20:00:54 1/10/2014 1 10 2014 20 679 524478 4817557 97 40
18:00:39 1/31/2014 1 31 2014 18 671 520590 4817544 221 40



22:00:53 4/22/2013 4 22 2013 22 671 521356 4817546 219 40
6:00:54 2/13/2013 2 13 2013 6 677 521356 4817546 219 40
22:00:23 1/3/2011 1 3 2011 22 646 520662 4817544 221 40
14:00:23 12/22/2013 12 22 2013 14 909 521933 4817548 218 40
4:00:53 2/13/2013 2 13 2013 4 677 521354 4817546 219 40
0:00:54 3/30/2011 3 30 2011 0 666 523798 4817555 213 40
12:00:54 12/2/2010 12 2 2010 12 647 520335 4817543 222 40
8:00:31 4/17/2011 4 17 2011 8 665 521566 4817547 219 40
6:00:24 4/16/2011 4 16 2011 6 665 522029 4817549 217 40
18:00:54 1/24/2011 1 24 2011 18 641 521261 4817546 219 40
2:00:52 1/1/2010 1 1 2010 2 646 522067 4817549 217 40
12:00:54 12/20/2010 12 20 2010 12 647 521272 4817546 219 40
14:00:50 2/22/2013 2 22 2013 14 658 521420 4817547 219 40
12:00:48 12/22/2013 12 22 2013 12 909 521931 4817548 218 40
6:00:41 12/21/2009 12 21 2009 6 647 522049 4817549 217 40
2:00:53 4/19/2014 4 19 2014 2 908 523376 4817553 214 40
22:00:55 4/4/2011 4 4 2011 22 641 520901 4817545 220 40
18:01:24 12/20/2013 12 20 2013 18 917 521279 4817546 219 40
10:01:04 12/31/2013 12 31 2013 10 671 521098 4817546 220 40
0:00:23 4/26/2011 4 26 2011 0 664 524169 4817556 126 40
18:00:47 1/2/2010 1 2 2010 18 633 524541 4817558 97 40
8:00:26 3/27/2010 3 27 2010 8 657 521735 4817548 218 40
12:00:48 2/4/2011 2 4 2011 12 646 520890 4817546 220 40
8:00:50 11/17/2010 11 17 2010 8 657 521464 4817547 219 40
0:00:28 2/13/2011 2 13 2011 0 638 520962 4817546 220 40
14:00:54 4/8/2010 4 8 2010 14 643 520962 4817546 220 40
16:00:42 10/26/2008 10 26 2008 16 637 522250 4817550 217 40
6:00:41 4/26/2014 4 26 2014 6 908 523074 4817553 215 40
18:00:31 2/25/2011 2 25 2011 18 654 521352 4817547 219 40
22:00:42 3/4/2010 3 4 2010 22 638 524415 4817558 126 40
4:00:57 12/2/2010 12 2 2010 4 647 521203 4817547 220 40
2:00:57 1/11/2011 1 11 2011 2 657 521657 4817548 218 40
6:00:53 3/25/2009 3 25 2009 6 642 522026 4817550 217 40
10:00:54 1/2/2010 1 2 2010 10 640 521204 4817547 220 40
22:00:54 2/24/2011 2 24 2011 22 654 522026 4817550 217 40
10:00:41 2/25/2011 2 25 2011 10 647 521150 4817547 220 40
18:01:02 3/19/2010 3 19 2010 18 639 520773 4817546 221 40
2:00:23 1/4/2011 1 4 2011 2 646 520659 4817546 221 40
16:00:34 3/26/2011 3 26 2011 16 658 521425 4817548 219 40
0:00:56 3/26/2014 3 26 2014 0 914 521067 4817547 220 40
2:00:48 2/19/2011 2 19 2011 2 650 521293 4817548 219 40
2:00:53 2/13/2014 2 13 2014 2 679 520931 4817547 220 40
18:00:48 12/24/2012 12 24 2012 18 657 520129 4817545 222 40
18:00:52 3/31/2011 3 31 2011 18 801 521819 4817550 218 40
10:00:53 11/22/2010 11 22 2010 10 643 522060 4817551 217 40
8:00:21 12/24/2008 12 24 2008 8 634 524199 4817558 126 40
18:00:53 1/14/2011 1 14 2011 18 654 520680 4817547 221 40
18:00:54 1/19/2010 1 19 2010 18 633 521343 4817549 219 40
14:00:54 2/24/2013 2 24 2013 14 671 521053 4817548 220 40
22:00:55 12/1/2010 12 1 2010 22 639 520831 4817547 220 40
2:00:29 4/9/2014 4 9 2014 2 679 521365 4817549 219 40
18:00:47 1/9/2013 1 9 2013 18 671 521375 4817549 219 40
18:00:21 3/27/2011 3 27 2011 18 655 521454 4817549 219 40
2:01:17 3/6/2010 3 6 2010 2 643 524176 4817559 126 40



2:00:56 3/5/2010 3 5 2010 2 638 524456 4817560 97 40
19:25:26 1/18/2014 1 18 2014 19 657 520592 4817547 221 40
22:00:49 3/17/2010 3 17 2010 22 655 520759 4817547 221 40
18:00:35 1/25/2010 1 25 2010 18 640 521040 4817548 220 40
4:01:26 1/25/2014 1 25 2014 4 671 521402 4817550 219 40
18:00:49 1/16/2012 1 16 2012 18 663 523920 4817558 213 40
8:01:12 12/21/2009 12 21 2009 8 647 522020 4817552 217 40
18:00:43 1/15/2011 1 15 2011 18 646 520901 4817548 220 40
0:00:38 3/30/2011 3 30 2011 0 669 523763 4817558 213 40
18:00:56 12/23/2013 12 23 2013 18 671 521145 4817549 220 40
20:00:43 12/17/2011 12 17 2011 20 658 521956 4817552 218 40
18:00:25 3/4/2010 3 4 2010 18 633 520742 4817548 221 40
0:00:43 4/4/2010 4 4 2010 0 640 524242 4817560 126 40
8:00:43 12/23/2013 12 23 2013 8 917 521217 4817550 219 40
22:00:17 4/10/2009 4 10 2009 22 633 524418 4817561 97 40
12:01:06 12/21/2009 12 21 2009 12 647 521799 4817552 218 40
8:00:48 1/24/2010 1 24 2010 8 638 521302 4817550 219 40
16:00:24 2/25/2011 2 25 2011 16 650 521371 4817551 219 40
6:00:50 12/23/2013 12 23 2013 6 917 521216 4817550 219 40
22:00:54 4/16/2011 4 16 2011 22 801 522038 4817553 217 40
2:00:42 12/2/2010 12 2 2010 2 647 521186 4817550 220 40
4:00:42 1/22/2011 1 22 2011 4 654 522018 4817553 217 40
14:00:24 1/21/2011 1 21 2011 14 647 521734 4817552 218 40
0:00:54 1/17/2012 1 17 2012 0 663 523912 4817560 213 40
6:00:54 3/31/2013 3 31 2013 6 663 524269 4817561 126 40
2:00:47 3/14/2012 3 14 2012 2 666 521415 4817552 219 40
16:00:44 12/29/2012 12 29 2012 16 674 521085 4817551 220 40
12:00:54 12/15/2013 12 15 2013 12 917 521094 4817551 220 40
16:00:42 2/24/2013 2 24 2013 16 665 520572 4817549 221 40
18:00:53 12/31/2013 12 31 2013 18 909 521961 4817553 218 40
18:00:48 1/10/2011 1 10 2011 18 650 521365 4817552 219 40
0:00:53 4/17/2011 4 17 2011 0 801 522035 4817554 217 40
6:00:47 1/24/2011 1 24 2011 6 654 521205 4817551 220 40
18:00:55 2/13/2011 2 13 2011 18 801 523691 4817559 213 40
14:00:48 1/19/2010 1 19 2010 14 646 521349 4817552 219 40
12:00:27 3/16/2011 3 16 2011 12 658 522011 4817554 217 40
22:00:53 12/23/2013 12 23 2013 22 909 522211 4817555 217 40
6:00:54 12/10/2010 12 10 2010 6 638 521245 4817551 219 40
18:00:48 12/3/2010 12 3 2010 18 647 520322 4817549 222 40
4:00:47 3/9/2014 3 9 2014 4 679 521048 4817551 220 40
6:00:53 12/2/2010 12 2 2010 6 647 521203 4817551 220 40
18:00:56 1/10/2013 1 10 2013 18 680 521412 4817552 219 40
4:00:49 1/14/2011 1 14 2011 4 657 521649 4817553 218 40
22:00:47 4/8/2014 4 8 2014 22 679 521293 4817552 219 40
8:00:47 12/15/2013 12 15 2013 8 907 524560 4817563 97 40
18:00:41 2/9/2013 2 9 2013 18 677 520701 4817550 221 40
14:00:53 3/3/2013 3 3 2013 14 679 520859 4817551 220 40
18:00:54 3/27/2010 3 27 2010 18 653 522589 4817556 216 40
4:00:47 1/25/2011 1 25 2011 4 647 521236 4817552 219 40
0:00:56 2/25/2011 2 25 2011 0 654 522035 4817554 217 40
6:00:56 12/15/2012 12 15 2012 6 677 523922 4817561 213 40
10:00:53 2/4/2011 2 4 2011 10 646 520973 4817551 220 40
4:00:48 4/22/2012 4 22 2012 4 672 522800 4817557 216 40
2:01:15 1/11/2011 1 11 2011 2 654 521347 4817553 219 40



22:00:54 4/11/2013 4 11 2013 22 679 521056 4817552 220 40
0:00:53 4/12/2013 4 12 2013 0 679 521056 4817552 220 40
0:00:50 1/4/2011 1 4 2011 0 646 520667 4817551 221 40
20:00:44 12/30/2013 12 30 2013 20 671 521122 4817552 220 40
10:00:53 2/7/2011 2 7 2011 10 647 520586 4817551 221 40
16:00:54 1/3/2011 1 3 2011 16 646 520690 4817551 221 40
18:01:18 12/22/2013 12 22 2013 18 909 522286 4817556 217 40
18:02:23 11/29/2013 11 29 2013 18 914 520333 4817550 222 40
16:00:35 12/31/2013 12 31 2013 16 914 520871 4817552 220 40
22:00:43 4/17/2011 4 17 2011 22 666 524437 4817564 97 40
4:01:41 2/18/2010 2 18 2010 4 643 524463 4817564 97 40
4:00:24 12/21/2013 12 21 2013 4 917 521499 4817554 219 40
4:00:42 1/25/2011 1 25 2011 4 641 521282 4817553 219 40
2:00:55 4/17/2011 4 17 2011 2 801 522039 4817556 217 40
0:00:53 3/14/2012 3 14 2012 0 666 521415 4817554 219 40
2:00:50 2/15/2011 2 15 2011 2 650 521204 4817553 220 40
18:00:54 3/21/2010 3 21 2010 18 653 522046 4817556 217 40
18:00:54 4/1/2010 4 1 2010 18 746 524349 4817564 126 40
10:00:23 12/23/2012 12 23 2012 10 658 521745 4817555 218 40
2:00:54 12/31/2009 12 31 2009 2 640 521225 4817554 219 40
8:00:48 2/18/2014 2 18 2014 8 679 521340 4817554 219 40
2:00:53 1/24/2011 1 24 2011 2 654 521202 4817553 220 40
18:00:45 1/31/2013 1 31 2013 18 665 520652 4817552 221 40
4:00:48 1/11/2011 1 11 2011 4 654 521346 4817554 219 40
12:00:23 1/21/2009 1 21 2009 12 635 521367 4817554 219 40
14:00:54 2/3/2014 2 3 2014 14 671 520503 4817551 221 40
0:00:43 12/24/2010 12 24 2010 0 650 522545 4817558 216 40
14:00:27 1/24/2011 1 24 2011 14 641 521223 4817554 219 40
16:01:11 2/4/2013 2 4 2013 16 677 521393 4817554 219 40
4:01:54 3/26/2010 3 26 2010 4 644 524359 4817564 126 40
18:00:59 3/11/2012 3 11 2012 18 665 521348 4817554 219 40
12:00:53 12/23/2012 12 23 2012 12 665 521998 4817557 218 40
4:00:36 3/14/2012 3 14 2012 4 666 521425 4817555 219 40
18:00:44 3/26/2012 3 26 2012 18 677 521689 4817556 218 40
18:01:42 12/21/2011 12 21 2011 18 641 521597 4817555 219 40
18:00:53 1/2/2011 1 2 2011 18 646 521069 4817554 220 40
12:00:47 12/26/2009 12 26 2009 12 640 521169 4817554 220 40
18:00:55 4/3/2009 4 3 2009 18 634 521040 4817554 220 40
18:01:15 2/24/2011 2 24 2011 18 654 522028 4817557 217 40
18:00:56 2/24/2009 2 24 2009 18 633 521610 4817556 218 40
22:00:41 3/7/2014 3 7 2014 22 916 521334 4817555 219 40
4:00:56 4/19/2013 4 19 2013 4 677 521944 4817557 218 40
22:00:24 12/15/2011 12 15 2011 22 658 521989 4817557 218 40
6:00:53 1/11/2011 1 11 2011 6 654 521346 4817555 219 40
18:00:55 1/24/2013 1 24 2013 18 680 521348 4817555 219 40
6:00:55 3/29/2009 3 29 2009 6 634 521194 4817555 220 40
18:00:54 1/21/2010 1 21 2010 18 647 520034 4817551 222 40
0:00:55 12/10/2010 12 10 2010 0 638 521239 4817555 219 40
12:00:56 1/5/2010 1 5 2010 12 640 521544 4817556 219 40
18:00:56 3/6/2010 3 6 2010 18 646 520918 4817554 220 40
8:00:30 3/4/2014 3 4 2014 8 916 521056 4817555 220 40
6:00:55 2/15/2011 2 15 2011 6 650 521200 4817555 220 40
22:00:54 1/9/2013 1 9 2013 22 680 521361 4817556 219 40
2:01:24 4/11/2009 4 11 2009 2 642 523734 4817564 213 40



18:00:47 4/8/2009 4 8 2009 18 639 524190 4817565 126 40
22:00:41 1/14/2011 1 14 2011 22 654 520676 4817554 221 40
2:01:12 12/10/2010 12 10 2010 2 638 521246 4817555 219 40
10:00:54 11/27/2013 11 27 2013 10 914 520419 4817553 221 40
14:01:23 2/4/2013 2 4 2013 14 677 521391 4817556 219 40
16:00:54 1/10/2013 1 10 2013 16 658 521478 4817556 219 40
6:00:38 11/23/2010 11 23 2010 6 643 522033 4817558 217 40
4:00:53 12/10/2010 12 10 2010 4 638 521253 4817556 219 40
22:00:47 1/19/2010 1 19 2010 22 633 521343 4817556 219 40
18:01:23 1/23/2010 1 23 2010 18 646 521524 4817557 219 40
14:00:49 2/22/2013 2 22 2013 14 663 521504 4817557 219 40
14:00:24 4/16/2011 4 16 2011 14 658 522262 4817559 217 40
6:00:48 3/29/2014 3 29 2014 6 907 524378 4817566 126 40
10:00:41 4/22/2012 4 22 2012 10 672 522645 4817560 216 40
4:00:55 1/4/2011 1 4 2011 4 646 520645 4817554 221 40
20:00:53 4/23/2014 4 23 2014 20 913 522308 4817559 217 40
10:00:54 3/3/2013 3 3 2013 10 679 521232 4817556 219 40
16:00:20 1/19/2009 1 19 2009 16 634 520693 4817554 221 40
6:00:31 1/20/2011 1 20 2011 6 641 521350 4817556 219 40
14:00:53 12/31/2013 12 31 2013 14 914 520882 4817555 220 40
18:00:51 4/2/2011 4 2 2011 18 654 520767 4817555 221 40
22:00:50 12/19/2008 12 19 2008 22 637 522278 4817560 217 40
2:00:41 3/8/2014 3 8 2014 2 916 521549 4817557 219 40
0:00:49 3/8/2014 3 8 2014 0 916 521335 4817557 219 40
16:00:48 2/9/2013 2 9 2013 16 677 521101 4817556 220 40
8:00:47 4/1/2012 4 1 2012 8 673 521972 4817559 218 40
6:00:47 4/19/2013 4 19 2013 6 677 521943 4817559 218 40
16:00:47 12/15/2011 12 15 2011 16 667 521706 4817558 218 40
14:00:46 1/25/2013 1 25 2013 14 680 521345 4817557 219 40
4:00:42 1/11/2011 1 11 2011 4 657 521667 4817558 218 40
6:00:53 2/18/2014 2 18 2014 6 679 521345 4817557 219 40
6:00:27 1/24/2010 1 24 2010 6 638 521294 4817557 219 40
4:00:30 3/23/2009 3 23 2009 4 640 524198 4817567 126 40
18:00:53 2/5/2009 2 5 2009 18 632 521428 4817558 219 40
22:00:48 2/24/2011 2 24 2011 22 655 522051 4817560 217 40
22:01:03 3/29/2011 3 29 2011 22 666 523800 4817566 213 40
12:00:53 4/22/2012 4 22 2012 12 672 522617 4817562 216 40
0:00:42 3/22/2011 3 22 2011 0 665 521060 4817557 220 40
22:00:47 1/10/2011 1 10 2011 22 650 521365 4817558 219 40
22:00:44 2/14/2014 2 14 2014 22 679 520722 4817556 221 40
4:00:48 1/24/2011 1 24 2011 4 654 521202 4817558 220 40
8:01:02 1/26/2014 1 26 2014 8 671 521275 4817558 219 40
22:00:47 4/12/2012 4 12 2012 22 675 524172 4817568 126 40
10:01:13 1/23/2011 1 23 2011 10 638 524535 4817569 97 40
0:00:47 12/19/2013 12 19 2013 0 917 521350 4817559 219 40
8:00:56 11/23/2010 11 23 2010 8 643 522037 4817561 217 40
6:00:54 3/26/2010 3 26 2010 6 656 524250 4817568 126 40
18:00:48 4/3/2009 4 3 2009 18 646 520815 4817557 220 40
2:00:53 12/24/2013 12 24 2013 2 914 521068 4817558 220 40
4:00:35 2/15/2011 2 15 2011 4 650 521204 4817558 220 40
18:00:55 1/9/2011 1 9 2011 18 654 520629 4817557 221 40
18:00:50 1/13/2011 1 13 2011 18 657 521691 4817560 218 40
16:00:21 1/3/2012 1 3 2012 16 658 521198 4817559 220 40
14:00:53 3/17/2014 3 17 2014 14 907 521893 4817561 218 40



18:00:42 2/21/2013 2 21 2013 18 679 520546 4817557 221 40
4:00:42 3/29/2014 3 29 2014 4 907 524383 4817570 126 40
12:00:41 4/1/2012 4 1 2012 12 673 522439 4817563 216 40
8:00:44 1/20/2011 1 20 2011 8 641 521346 4817559 219 40
18:00:48 1/9/2013 1 9 2013 18 680 521362 4817560 219 40
8:01:12 12/16/2011 12 16 2011 8 658 522047 4817562 217 40
18:00:48 3/7/2010 3 7 2010 18 646 521115 4817559 220 40
20:00:32 12/15/2013 12 15 2013 20 907 524203 4817569 126 40
4:00:53 2/25/2010 2 25 2010 4 639 524310 4817570 126 40
8:00:53 12/2/2010 12 2 2010 8 647 521185 4817559 220 40
14:00:53 3/22/2010 3 22 2010 14 639 521867 4817562 218 40
2:01:03 4/19/2013 4 19 2013 2 677 521949 4817562 218 40
18:00:54 1/28/2014 1 28 2014 18 671 520879 4817559 220 40
8:00:44 11/20/2010 11 20 2010 8 650 521921 4817562 218 40
18:00:48 3/7/2010 3 7 2010 18 643 524199 4817570 126 40
4:00:41 1/25/2011 1 25 2011 4 639 524289 4817570 126 40
6:00:54 3/12/2012 3 12 2012 6 666 521325 4817560 219 40
16:00:56 3/29/2009 3 29 2009 16 646 522123 4817563 217 40
16:01:17 3/3/2011 3 3 2011 16 655 522072 4817563 217 40
13:47:17 12/18/2013 12 18 2013 13 657 521074 4817559 220 40
2:00:41 3/16/2014 3 16 2014 2 679 521044 4817559 220 40
8:00:54 2/16/2010 2 16 2010 8 640 524666 4817572 97 40
14:00:55 2/7/2014 2 7 2014 14 679 521836 4817562 218 40
18:00:37 1/9/2011 1 9 2011 18 654 520629 4817558 221 40
22:00:48 12/18/2010 12 18 2010 22 647 521180 4817560 220 40
4:00:55 2/16/2010 2 16 2010 4 638 524347 4817571 126 40
14:00:41 2/14/2012 2 14 2012 14 658 520827 4817559 220 40
22:00:50 4/4/2011 4 4 2011 22 647 520980 4817560 220 40
22:00:43 2/22/2012 2 22 2012 22 663 524309 4817571 126 40
16:00:55 3/17/2014 3 17 2014 16 907 521899 4817563 218 40
20:00:48 2/13/2013 2 13 2013 20 677 520659 4817559 221 40
4:00:53 1/10/2014 1 10 2014 4 914 520078 4817557 222 40
22:00:47 1/23/2010 1 23 2010 22 646 521523 4817562 219 40
22:00:53 1/21/2010 1 21 2010 22 647 520033 4817557 222 40
14:00:48 1/21/2011 1 21 2011 14 654 521767 4817562 218 40
15:00:26 4/8/2010 4 8 2010 15 801 521216 4817561 219 40
2:00:53 1/22/2010 1 22 2010 2 643 524717 4817573 97 40
12:00:47 12/23/2012 12 23 2012 12 658 521773 4817563 218 40
14:01:05 3/17/2014 3 17 2014 14 914 521873 4817563 218 40
0:03:01 3/9/2014 3 9 2014 0 679 521036 4817560 220 40
16:00:24 4/16/2011 4 16 2011 16 658 522257 4817564 217 40
6:00:54 1/10/2014 1 10 2014 6 914 520084 4817558 222 40
0:00:54 1/11/2011 1 11 2011 0 650 521373 4817562 219 40
2:00:54 2/7/2011 2 7 2011 2 650 521027 4817561 220 40
6:00:42 3/22/2011 3 22 2011 6 661 521182 4817561 220 40
16:00:32 3/2/2014 3 2 2014 16 908 520952 4817561 220 40
18:00:53 3/26/2012 3 26 2012 18 680 521904 4817564 218 40
10:00:33 12/19/2008 12 19 2008 10 632 521361 4817562 219 40
16:00:49 4/1/2012 4 1 2012 16 665 522218 4817565 217 40
22:00:53 3/17/2010 3 17 2010 22 640 521345 4817562 219 40
18:00:54 12/26/2010 12 26 2010 18 657 520787 4817561 221 40
16:00:39 1/12/2013 1 12 2013 16 658 521168 4817562 220 40
0:00:41 3/31/2011 3 31 2011 0 658 524177 4817572 126 40
16:00:41 12/23/2013 12 23 2013 16 917 521323 4817563 219 40



2:00:48 5/10/2011 5 10 2011 2 666 524447 4817573 97 40
16:00:42 2/22/2011 2 22 2011 16 657 521460 4817563 219 40
16:00:39 11/27/2013 11 27 2013 16 914 520413 4817560 221 40
8:01:15 2/6/2013 2 6 2013 8 677 521356 4817563 219 40
16:00:56 3/22/2010 3 22 2010 16 640 521851 4817565 218 40
4:01:18 4/10/2009 4 10 2009 4 640 523679 4817571 213 40
22:00:47 3/20/2010 3 20 2010 22 650 521295 4817563 219 40
6:01:23 3/14/2012 3 14 2012 6 666 521430 4817563 219 40
22:00:56 3/24/2009 3 24 2009 22 647 520713 4817561 221 40
0:01:14 1/24/2010 1 24 2010 0 646 521541 4817564 219 40
6:00:33 2/6/2014 2 6 2014 6 914 521394 4817563 219 40
4:00:54 2/13/2011 2 13 2011 4 654 521033 4817562 220 40
0:00:54 3/18/2010 3 18 2010 0 640 521343 4817563 219 40
18:00:56 3/24/2009 3 24 2009 18 643 520774 4817562 221 40
0:00:28 2/27/2014 2 27 2014 0 916 521327 4817563 219 40
4:00:57 3/26/2010 3 26 2010 4 655 524282 4817573 126 40
22:00:40 1/5/2010 1 5 2010 22 639 521270 4817563 219 40
4:00:54 4/1/2012 4 1 2012 4 663 521905 4817565 218 40
2:00:54 1/11/2014 1 11 2014 2 679 524625 4817575 97 40
0:00:56 3/21/2010 3 21 2010 0 650 521294 4817564 219 40
18:00:53 12/30/2013 12 30 2013 18 679 521043 4817563 220 40
22:00:23 12/31/2009 12 31 2009 22 646 522046 4817566 217 40
0:00:55 2/25/2011 2 25 2011 0 655 522046 4817566 217 40
12:01:23 1/19/2010 1 19 2010 12 646 521311 4817564 219 40
16:00:30 4/21/2011 4 21 2011 16 664 522002 4817566 218 40
2:00:41 2/16/2010 2 16 2010 2 638 524346 4817574 126 40
20:00:53 1/18/2014 1 18 2014 20 914 520192 4817560 222 40
6:00:54 1/4/2011 1 4 2011 6 646 520643 4817562 221 40
10:00:35 12/22/2013 12 22 2013 10 907 521934 4817566 218 40
6:00:41 2/16/2010 2 16 2010 6 638 524350 4817574 126 40
8:00:54 1/10/2013 1 10 2013 8 658 521471 4817565 219 40
12:00:47 12/27/2010 12 27 2010 12 647 521305 4817564 219 40
18:00:52 12/20/2013 12 20 2013 18 914 521034 4817563 220 40
22:00:43 3/26/2012 3 26 2012 22 680 521902 4817566 218 40
0:00:49 2/16/2014 2 16 2014 0 907 523948 4817573 213 40
18:00:56 12/31/2009 12 31 2009 18 646 522047 4817567 217 40
22:01:06 2/19/2011 2 19 2011 22 646 521070 4817564 220 40
18:00:32 1/10/2011 1 10 2011 18 646 521400 4817565 219 40
0:00:54 2/16/2010 2 16 2010 0 638 524350 4817575 126 40
22:00:53 4/1/2014 4 1 2014 22 909 521893 4817567 218 40
4:00:42 1/10/2013 1 10 2013 4 658 521472 4817566 219 40
16:00:44 2/9/2012 2 9 2012 16 658 521681 4817566 218 40
14:00:56 11/27/2013 11 27 2013 14 914 520417 4817562 221 40
2:00:23 1/10/2013 1 10 2013 2 658 521483 4817566 219 40
0:00:30 2/25/2009 2 25 2009 0 634 521337 4817565 219 40
16:00:42 2/18/2013 2 18 2013 16 677 521358 4817566 219 40
10:00:53 1/3/2014 1 3 2014 10 671 521454 4817566 219 40
22:00:47 3/24/2009 3 24 2009 22 638 521039 4817565 220 40
22:00:53 3/6/2013 3 6 2013 22 679 521051 4817565 220 40
20:00:26 12/15/2011 12 15 2011 20 658 521969 4817568 218 40
0:00:52 2/15/2014 2 15 2014 0 679 520722 4817564 221 40
4:00:56 1/25/2011 1 25 2011 4 657 521227 4817566 219 40
2:00:54 3/7/2013 3 7 2013 2 679 521055 4817565 220 40
18:00:30 3/22/2011 3 22 2011 18 659 521315 4817566 219 40



0:00:49 3/30/2014 3 30 2014 0 907 524367 4817577 126 40
18:00:50 12/7/2008 12 7 2008 18 633 521138 4817566 220 40
22:00:49 3/8/2014 3 8 2014 22 679 521039 4817565 220 40
10:00:30 12/21/2011 12 21 2011 10 658 521887 4817568 218 40
20:00:53 3/10/2014 3 10 2014 20 907 520758 4817565 221 40
0:00:59 4/2/2014 4 2 2014 0 907 521925 4817569 218 40
16:01:40 3/3/2014 3 3 2014 16 916 524276 4817577 126 40
20:00:55 4/10/2013 4 10 2013 20 679 521232 4817567 219 40
12:00:47 11/27/2013 11 27 2013 12 914 520421 4817564 221 40
4:00:35 3/6/2014 3 6 2014 4 679 521375 4817567 219 40
8:00:26 12/22/2013 12 22 2013 8 909 522262 4817570 217 40
18:01:02 2/15/2010 2 15 2010 18 638 524347 4817577 126 40
16:00:26 1/22/2010 1 22 2010 16 647 520123 4817563 222 40
16:00:50 12/22/2013 12 22 2013 16 917 521268 4817567 219 40
22:00:53 2/15/2010 2 15 2010 22 638 524345 4817577 126 40
12:00:48 1/20/2012 1 20 2012 12 665 521283 4817567 219 40
18:00:42 3/19/2011 3 19 2011 18 659 521038 4817567 220 40
18:00:27 1/25/2011 1 25 2011 18 646 520959 4817566 220 40
2:00:33 4/2/2014 4 2 2014 2 907 521936 4817569 218 40
16:00:53 3/19/2008 3 19 2008 16 632 521464 4817568 219 40
2:00:49 4/2/2014 4 2 2014 2 909 521894 4817569 218 40
8:00:42 3/1/2012 3 1 2012 8 658 521225 4817567 219 40
18:00:47 1/19/2009 1 19 2009 18 634 520652 4817566 221 40
0:00:43 4/21/2008 4 21 2008 0 632 524245 4817578 126 40
4:00:51 3/22/2009 3 22 2009 4 638 521609 4817569 218 40
8:00:56 1/10/2013 1 10 2013 8 671 521403 4817568 219 40
18:00:50 1/5/2010 1 5 2010 18 639 521271 4817568 219 40
22:00:42 2/13/2013 2 13 2013 22 677 520698 4817566 221 40
4:00:25 1/11/2011 1 11 2011 4 650 521395 4817568 219 40
10:00:43 12/22/2011 12 22 2011 10 641 520927 4817567 220 40
12:00:42 3/5/2012 3 5 2012 12 658 520938 4817567 220 40
18:00:47 3/20/2010 3 20 2010 18 655 520775 4817566 221 40
12:00:42 1/25/2013 1 25 2013 12 680 521359 4817568 219 40
8:00:50 2/15/2009 2 15 2009 8 633 521199 4817568 220 40
22:00:50 3/19/2010 3 19 2010 22 639 520787 4817567 221 40
2:00:55 12/28/2013 12 28 2013 2 914 520087 4817565 222 40
18:00:54 3/20/2011 3 20 2011 18 667 521010 4817567 220 40
10:00:49 1/20/2012 1 20 2012 10 665 521278 4817568 219 40
18:00:45 1/10/2009 1 10 2009 18 637 523063 4817574 215 40
0:00:53 3/20/2010 3 20 2010 0 639 520788 4817567 221 40
18:01:21 2/27/2010 2 27 2010 18 641 520991 4817567 220 40
12:00:47 4/8/2010 4 8 2010 12 801 521209 4817568 219 40
18:00:54 3/26/2012 3 26 2012 18 678 521868 4817570 218 40
2:00:56 4/2/2010 4 2 2010 2 653 522051 4817571 217 40
16:00:55 12/31/2013 12 31 2013 16 671 521093 4817568 220 40
10:00:53 3/29/2010 3 29 2010 10 647 522155 4817571 217 40
22:00:42 2/15/2011 2 15 2011 22 655 521198 4817568 220 40
0:00:55 4/2/2014 4 2 2014 0 909 521891 4817571 218 40
6:00:56 4/28/2011 4 28 2011 6 664 522247 4817572 217 40
0:00:47 1/10/2013 1 10 2013 0 663 523738 4817577 213 40
8:00:24 4/11/2013 4 11 2013 8 658 521617 4817570 218 40
22:00:47 3/19/2011 3 19 2011 22 659 521035 4817568 220 40
10:00:54 11/23/2010 11 23 2010 10 650 521913 4817571 218 40
2:00:43 2/17/2011 2 17 2011 2 657 521331 4817570 219 40



0:01:18 1/1/2010 1 1 2010 0 646 522027 4817572 217 40
22:01:19 4/18/2014 4 18 2014 22 916 521309 4817570 219 40
2:00:53 1/10/2013 1 10 2013 2 671 521388 4817570 219 40
12:00:54 12/11/2013 12 11 2013 12 907 521021 4817569 220 40
2:00:24 1/2/2010 1 2 2010 2 633 524313 4817580 126 40
2:00:53 2/8/2014 2 8 2014 2 907 522336 4817573 217 40
22:00:20 3/24/2009 3 24 2009 22 639 521254 4817570 219 40
2:00:41 1/11/2011 1 11 2011 2 650 521404 4817570 219 40
22:00:43 1/14/2012 1 14 2012 22 658 524195 4817580 126 40
14:00:55 1/16/2012 1 16 2012 14 665 521347 4817570 219 40
6:00:14 4/16/2008 4 16 2008 6 633 521060 4817569 220 40
8:00:44 2/6/2014 2 6 2014 8 914 521385 4817571 219 40
22:00:47 3/26/2011 3 26 2011 22 666 523611 4817578 214 40
22:00:53 3/22/2011 3 22 2011 22 669 521170 4817570 220 40
20:00:47 2/26/2014 2 26 2014 20 916 521284 4817570 219 40
22:00:26 4/1/2010 4 1 2010 22 650 522778 4817575 216 40
8:01:11 1/17/2012 1 17 2012 8 663 523867 4817579 213 40
14:00:40 1/11/2013 1 11 2013 14 671 520903 4817569 220 40
6:00:29 2/15/2009 2 15 2009 6 633 521200 4817570 220 40
18:00:59 2/1/2011 2 1 2011 18 657 521525 4817571 219 40
14:01:00 2/22/2013 2 22 2013 14 677 521344 4817571 219 40
8:00:52 12/30/2013 12 30 2013 8 679 520980 4817570 220 40
12:50:44 2/6/2014 2 6 2014 12 657 521209 4817571 219 40
20:00:54 1/14/2012 1 14 2012 20 663 524260 4817581 126 40
22:00:50 2/24/2009 2 24 2009 22 634 521339 4817571 219 40
22:00:20 1/16/2012 1 16 2012 22 663 523930 4817580 213 40
18:00:50 1/10/2011 1 10 2011 18 657 521685 4817572 218 40
18:00:54 3/28/2011 3 28 2011 18 665 521577 4817572 219 40
4:00:23 3/26/2011 3 26 2011 4 659 521222 4817571 219 40
10:00:48 1/24/2011 1 24 2011 10 650 524398 4817582 126 40
8:00:54 12/21/2013 12 21 2013 8 671 521120 4817571 220 40
14:00:36 1/24/2011 1 24 2011 14 657 521183 4817571 220 40
18:00:53 1/15/2011 1 15 2011 18 641 521216 4817571 219 40
14:00:29 12/22/2013 12 22 2013 14 907 521951 4817573 218 40
16:00:44 3/25/2009 3 25 2009 16 637 522307 4817575 217 40
22:00:53 2/25/2011 2 25 2011 22 639 521473 4817572 219 40
10:00:57 1/11/2013 1 11 2013 10 671 521290 4817571 219 40
14:00:56 3/7/2012 3 7 2012 14 665 521589 4817572 219 40
18:00:48 3/28/2011 3 28 2011 18 654 521212 4817571 219 40
8:00:53 12/16/2011 12 16 2011 8 667 522144 4817574 217 40
16:00:48 12/26/2009 12 26 2009 16 647 521720 4817573 218 40
4:00:51 12/23/2013 12 23 2013 4 914 520921 4817570 220 40
6:01:54 4/6/2010 4 6 2010 6 641 521941 4817574 218 40
18:00:48 1/10/2013 1 10 2013 18 671 521433 4817572 219 40
22:00:54 4/2/2011 4 2 2011 22 664 524321 4817582 126 40
4:00:47 1/11/2011 1 11 2011 4 646 521351 4817572 219 40
14:00:48 2/6/2014 2 6 2014 14 679 520841 4817570 220 40
8:00:52 2/4/2011 2 4 2011 8 650 521341 4817572 219 40
6:00:42 12/17/2011 12 17 2011 6 667 522285 4817575 217 40
12:00:48 1/16/2012 1 16 2012 12 665 521344 4817572 219 40
18:00:53 1/17/2012 1 17 2012 18 663 523929 4817581 213 40
22:00:40 3/20/2011 3 20 2011 22 667 521014 4817571 220 40
10:00:53 1/16/2012 1 16 2012 10 665 521347 4817572 219 40
4:00:47 1/10/2013 1 10 2013 4 671 521389 4817572 219 40



20:00:56 1/16/2012 1 16 2012 20 663 523926 4817581 213 40
2:01:24 3/3/2014 3 3 2014 2 917 521175 4817572 220 40
10:00:38 1/19/2010 1 19 2010 10 638 521226 4817572 219 40
8:00:43 12/22/2011 12 22 2011 8 658 521771 4817574 218 40
0:00:41 3/7/2013 3 7 2013 0 679 521034 4817571 220 40
0:00:36 4/3/2011 4 3 2011 0 664 524326 4817583 126 40
20:00:55      3/9/2013        3       9       2013    20      658     521051  4817572 220     40
2:00:47 1/10/2013       1       10      2013    2       663     523769  4817581 213     40
6:00:47 3/26/2010       3       26      2010    6       638     524227  4817582 126     40
16:00:54        3/17/2014       3       17      2014    16      914     521877  4817574 218     40
22:00:44        4/20/2008       4       20      2008    22      634     524196  4817582 126     40
22:00:33        4/1/2014        4       1       2014    22      907     521914  4817575 218     40
4:00:53 4/28/2011       4       28      2011    4       664     522248  4817576 217     40
12:00:56        1/24/2011       1       24      2011    12      657     521182  4817572 220     40
0:00:48 3/21/2011       3       21      2011    0       667     521025  4817572 220     40
4:00:48 3/26/2011       3       26      2011    4       655     521218  4817573 219     40
16:00:42        4/26/2014       4       26      2014    16      917     521480  4817574 219     40
2:00:54 12/2/2010       12      2       2010    2       646     520936  4817572 220     40
6:00:41 12/22/2011      12      22      2011    6       658     521766  4817575 218     40
20:00:34        12/15/2013      12      15      2013    20      917     521333  4817573 219     40
4:01:07 3/3/2014        3       3       2014    4       917     521173  4817573 220     40
4:00:53 11/19/2010      11      19      2010    4       801     522046  4817576 217     40
10:00:43        1/25/2013       1       25      2013    10      680     521360  4817573 219     40
16:00:56        4/3/2009        4       3       2009    16      634     521270  4817573 219     40
22:00:57        3/22/2011       3       22      2011    22      654     521207  4817573 219     40
14:00:48        1/8/2013        1       8       2013    14      677     520499  4817571 221     40
10:00:55        12/31/2009      12      31      2009    10      643     522061  4817576 217     40
22:00:54        2/6/2014        2       6       2014    22      679     521177  4817573 220     40
4:00:48 4/3/2011        4       3       2011    4       663     520805  4817572 221     40
0:00:25 4/2/2010        4       2       2010    0       650     522767  4817578 216     40
4:00:54 2/17/2011       2       17      2011    4       638     521356  4817574 219     40
2:00:54 1/29/2011       1       29      2011    2       641     521545  4817575 219     40
22:00:49        3/2/2014        3       2       2014    22      917     521178  4817573 220     40
14:00:41        2/20/2009       2       20      2009    14      633     521478  4817575 219     40
2:00:48 3/22/2011       3       22      2011    2       665     521055  4817573 220     40
18:00:42        1/13/2011       1       13      2011    18      657     521699  4817575 218     40
6:00:35 12/25/2010      12      25      2010    6       657     521044  4817573 220     40
14:00:55        12/29/2012      12      29      2012    14      674     521135  4817574 220     40
10:01:12        1/25/2011       1       25      2011    10      647     520711  4817572 221     40
8:00:54 1/12/2013       1       12      2013    8       663     523751  4817582 213     40
22:00:47        3/26/2011       3       26      2011    22      668     523796  4817583 213     40
0:00:47 3/23/2011       3       23      2011    0       654     521214  4817574 219     40
22:01:15        2/25/2011       2       25      2011    22      657     521259  4817574 219     40
22:00:58        1/14/2012       1       14      2012    22      663     524255  4817584 126     40
14:00:54        2/10/2011       2       10      2011    14      650     521525  4817575 219     40
6:01:11 2/17/2011       2       17      2011    6       638     521353  4817575 219     40
6:00:44 4/16/2011       4       16      2011    6       663     522063  4817577 217     40
12:00:41        4/23/2009       4       23      2009    12      639     521934  4817577 218     40
12:00:56        1/8/2013        1       8       2013    12      677     520501  4817572 221     40
4:00:42 12/25/2010      12      25      2010    4       657     521046  4817574 220     40
4:00:59 2/28/2013       2       28      2013    4       679     521360  4817575 219     40
10:00:26        1/6/2009        1       6       2009    10      634     521345  4817575 219     40
2:00:16 11/23/2011      11      23      2011    2       665     520299  4817572 222     40
18:00:47        1/15/2011       1       15      2011    18      654     520652  4817573 221     40



14:00:47        2/1/2013        2       1       2013    14      665     521126  4817574 220     40
4:00:56 4/16/2008       4       16      2008    4       633     521056  4817574 220     40
22:00:53        3/16/2014       3       16      2014    22      916     524402  4817586 126     40
4:00:46 1/10/2013       1       10      2013    4       663     523768  4817583 213     40
18:00:55        1/10/2013       1       10      2013    18      665     520949  4817574 220     40
2:00:47 12/25/2010      12      25      2010    2       657     521054  4817575 220     40
4:00:50 12/19/2008      12      19      2008    4       637     522283  4817578 217     40
16:01:44        3/2/2013        3       2       2013    16      677     521182  4817575 220     40
18:00:22        11/24/2010      11      24      2010    18      638     520468  4817573 221     40
14:01:11        4/3/2009        4       3       2009    14      634     521270  4817575 219     40
18:00:56        1/10/2011       1       10      2011    18      638     521430  4817576 219     40
16:01:23        3/3/2010        3       3       2010    16      641     520897  4817574 220     40
0:01:11 3/10/2014       3       10      2014    0       917     524302  4817586 126     40
0:00:26 2/7/2014        2       7       2014    0       679     521174  4817575 220     40
16:00:47        2/14/2014       2       14      2014    16      916     520695  4817574 221     40
10:00:45        4/1/2012        4       1       2012    10      673     522028  4817578 217     40
0:01:18 3/24/2014       3       24      2014    0       917     521639  4817577 218     40
4:00:41 12/28/2013      12      28      2013    4       914     520084  4817572 222     40
22:00:24        1/14/2014       1       14      2014    22      914     520679  4817574 221     40
8:00:54 12/22/2013      12      22      2013    8       917     521111  4817576 220     40
12:00:42        12/31/2009      12      31      2009    12      643     522060  4817579 217     40
18:00:31        12/23/2013      12      23      2013    18      907     521961  4817578 218     40
14:00:53        4/16/2008       4       16      2008    14      631     521600  4817577 219     40
18:00:15        1/23/2010       1       23      2010    18      638     521540  4817577 219     40
18:01:11        3/31/2010       3       31      2010    18      646     523894  4817585 213     40
20:00:15        3/8/2014        3       8       2014    20      679     521013  4817575 220     40
6:00:43 3/20/2008       3       20      2008    6       634     521419  4817577 219     40
18:00:54        3/25/2010       3       25      2010    18      657     521609  4817577 218     40
22:00:55        4/27/2010       4       27      2010    22      646     522047  4817579 217     40
0:00:24 1/10/2013       1       10      2013    0       658     521479  4817577 219     40
16:00:43        1/10/2011       1       10      2011    16      650     521440  4817577 219     40
8:00:53 3/3/2013        3       3       2013    8       665     521477  4817577 219     40
6:00:49 2/15/2010       2       15      2010    6       647     524599  4817588 97      40
2:00:55 4/8/2013        4       8       2013    2       663     524696  4817588 97      40
10:00:24        1/9/2013        1       9       2013    10      679     521229  4817576 219     40
8:01:03 1/25/2014       1       25      2014    8       671     521404  4817577 219     40
4:00:47 1/29/2011       1       29      2011    4       641     521543  4817578 219     40
6:01:05 12/22/2013      12      22      2013    6       917     521117  4817576 220     40
8:00:53 11/19/2010      11      19      2010    8       801     522055  4817579 217     40
22:01:11        1/24/2013       1       24      2013    22      677     521350  4817578 219     40
18:00:53        2/25/2011       2       25      2011    18      639     521474  4817578 219     40
12:00:47        12/10/2010      12      10      2010    12      641     520928  4817576 220     40
8:00:55 12/25/2010      12      25      2010    8       657     521046  4817577 220     40
10:00:34        1/24/2011       1       24      2011    10      647     521182  4817577 220     40
14:00:47        2/11/2011       2       11      2011    14      641     521194  4817578 220     40
4:00:41 3/7/2013        3       7       2013    4       679     521107  4817577 220     40
18:01:11        12/29/2012      12      29      2012    18      657     520160  4817575 222     40
2:00:54 3/15/2012       3       15      2012    2       663     523700 4817587 213 40
12:00:44 4/16/2011 4 16 2011 12 658 522400 4817582 217 40
4:00:57 3/15/2014 3 15 2014 4 917 524557 4817590 97 40
0:00:20 4/21/2008 4 21 2008 0 634 524197 4817588 126 40
4:00:28 1/6/2010 1 6 2010 4 638 521206 4817578 220 40
20:00:42 12/23/2013 12 23 2013 20 909 522233 4817582 217 40
18:00:47 12/18/2010 12 18 2010 18 647 521211 4817578 219 40



18:00:47 4/14/2010 4 14 2010 18 639 524456 4817589 97 40
4:01:42 4/9/2014 4 9 2014 4 679 521263 4817579 219 40
10:00:54 1/23/2011 1 23 2011 10 639 524503 4817590 97 40
0:00:56 2/20/2011 2 20 2011 0 655 521057 4817578 220 40
6:00:56 12/23/2013 12 23 2013 6 914 520933 4817578 220 40
18:00:25 2/19/2009 2 19 2009 18 637 524761 4817591 97 40
20:00:54 4/5/2013 4 5 2013 20 663 524445 4817590 97 40
18:00:53 1/15/2011 1 15 2011 18 654 520651 4817577 221 40
2:00:47 4/3/2011 4 3 2011 2 663 520804 4817578 221 40
8:00:36 1/16/2014 1 16 2014 8 671 520917 4817578 220 40
20:01:24 3/30/2014 3 30 2014 20 909 521521 4817580 219 40
22:00:53 2/4/2011 2 4 2011 22 646 521041 4817578 220 40
18:00:20 1/9/2011 1 9 2011 18 655 520660 4817577 221 40
2:00:54 1/6/2010 1 6 2010 2 638 521205 4817579 220 40
18:00:53 1/9/2011 1 9 2011 18 655 520660 4817577 221 40
12:00:56 4/6/2012 4 6 2012 12 677 522149 4817582 217 40
0:00:53 4/8/2011 4 8 2011 0 664 524240 4817589 126 40
20:00:53 3/14/2013 3 14 2013 20 663 520870 4817578 220 40
14:00:39 12/21/2009 12 21 2009 14 639 521873 4817581 218 40
16:01:18 1/10/2011 1 10 2011 16 646 521353 4817580 219 40
18:00:23 4/3/2009 4 3 2009 18 634 521260 4817579 219 40
20:00:48 1/9/2013 1 9 2013 20 658 521472 4817580 219 40
18:00:54 4/16/2011 4 16 2011 18 801 522065 4817582 217 40
20:01:18 2/4/2013 2 4 2013 20 677 521106 4817579 220 40
16:00:50 12/22/2013 12 22 2013 16 907 521947 4817582 218 40
6:00:15 11/19/2010 11 19 2010 6 801 522047 4817582 217 40
14:00:53 4/8/2010 4 8 2010 14 656 521078 4817579 220 40
20:00:36 2/26/2014 2 26 2014 20 914 521225 4817580 219 40
16:00:43 3/3/2013 3 3 2013 16 665 521310 4817580 219 40
0:00:53 3/27/2014 3 27 2014 0 914 521313 4817580 219 40
8:00:54 12/21/2013 12 21 2013 8 908 521349 4817580 219 40
22:01:12 1/9/2013 1 9 2013 22 658 521474 4817581 219 40
4:00:55 3/6/2011 3 6 2011 4 657 521034 4817579 220 40
0:00:42 3/3/2014 3 3 2014 0 917 521178 4817580 220 40
12:00:44 4/8/2010 4 8 2010 12 656 521074 4817580 220 40
18:01:20 3/21/2010 3 21 2010 18 641 522091 4817583 217 40
22:00:43 3/22/2011 3 22 2011 22 658 521182 4817580 220 40
18:00:23 2/24/2009 2 24 2009 18 633 521479 4817581 219 40
4:00:57 3/22/2009 3 22 2009 4 648 521589 4817582 219 40
2:00:51 1/11/2011 1 11 2011 2 646 521349 4817581 219 40
8:00:53 11/22/2010 11 22 2010 8 643 522038 4817583 217 40
6:00:55 2/13/2011 2 13 2011 6 654 521036 4817580 220 40
6:00:56 12/24/2008 12 24 2008 6 634 524183 4817591 126 40
18:00:56 12/10/2010 12 10 2010 18 655 523388 4817588 214 40
2:01:07 1/29/2011 1 29 2011 2 638 521229 4817581 219 40
16:00:23 1/25/2012 1 25 2012 16 658 521121 4817580 220 40
0:00:47 4/2/2010 4 2 2010 0 653 522051 4817584 217 40
4:00:54 4/3/2011 4 3 2011 4 664 524326 4817592 126 40
8:01:11 12/21/2009 12 21 2009 8 638 522032 4817584 217 40
6:01:46 4/19/2008 4 19 2008 6 631 523774 4817590 213 40
0:01:11 3/17/2014 3 17 2014 0 908 524329 4817592 126 40
22:00:53 3/10/2014 3 10 2014 22 907 520700 4817580 221 40
18:00:49 12/1/2010 12 1 2010 18 639 520901 4817580 220 40
4:00:27 12/24/2008 12 24 2008 4 634 524198 4817592 126 40



22:00:54 4/3/2013 4 3 2013 22 679 524320 4817592 126 40
16:00:41 1/22/2010 1 22 2010 16 641 520129 4817578 222 40
10:00:53 1/17/2010 1 17 2010 10 641 520498 4817579 221 40
14:01:11 12/31/2013 12 31 2013 14 679 520933 4817581 220 40
18:00:33 1/14/2010 1 14 2010 18 647 520837 4817581 220 40
22:00:55 1/25/2011 1 25 2011 22 646 520948 4817581 220 40
16:00:39 1/12/2013 1 12 2013 16 677 521133 4817582 220 40
18:00:54 4/15/2009 4 15 2009 18 642 523488 4817589 214 40
22:00:42 2/24/2009 2 24 2009 22 633 521473 4817583 219 40
22:00:54 3/9/2014 3 9 2014 22 917 524309 4817592 126 40
4:00:53 4/19/2008 4 19 2008 4 631 523773 4817590 213 40
0:01:12 4/4/2013 4 4 2013 0 679 524324 4817592 126 40
18:00:47 12/25/2010 12 25 2010 18 647 520911 4817581 220 40
22:00:56 2/27/2014 2 27 2014 22 679 520799 4817581 221 40
20:00:38 12/21/2013 12 21 2013 20 917 521165 4817582 220 40
6:00:16 12/19/2008 12 19 2008 6 637 522287 4817586 217 40
2:00:54 4/3/2011 4 3 2011 2 664 524328 4817593 126 40
22:00:53 1/10/2011 1 10 2011 22 638 521432 4817583 219 40
18:00:49 4/4/2008 4 4 2008 18 633 521186 4817582 220 40
0:00:41 12/26/2010 12 26 2010 0 639 523571 4817590 214 40
10:00:44 1/11/2013 1 11 2013 10 658 521212 4817582 219 40
18:01:24 12/18/2013 12 18 2013 18 914 521148 4817582 220 40
2:00:48 2/17/2011 2 17 2011 2 650 521354 4817583 219 40
12:00:56 1/19/2010 1 19 2010 12 638 521222 4817583 219 40
6:01:23 1/10/2013 1 10 2013 6 671 521398 4817583 219 40
8:00:48 1/6/2012 1 6 2012 8 658 521302 4817583 219 40
0:00:58 1/26/2011 1 26 2011 0 646 520952 4817582 220 40
16:00:23 2/15/2010 2 15 2010 16 640 524648 4817595 97 40
16:00:42 4/8/2010 4 8 2010 16 656 521066 4817583 220 40
14:00:42 1/3/2011 1 3 2011 14 646 520755 4817582 221 40
8:00:29 1/25/2011 1 25 2011 8 639 524344 4817594 126 40
0:00:56 2/25/2009 2 25 2009 0 633 521473 4817584 219 40
18:00:57 12/24/2012 12 24 2012 18 671 520976 4817583 220 40
18:00:47 4/5/2011 4 5 2011 18 662 524416 4817594 97 40
10:00:53 2/3/2014 2 3 2014 10 671 520491 4817581 221 40
22:00:42 3/8/2012 3 8 2012 22 658 520692 4817582 221 40
6:00:54 2/3/2014 2 3 2014 6 671 520506 4817581 221 40
16:00:27 1/27/2011 1 27 2011 16 639 523427 4817591 214 40
0:00:44 4/16/2008 4 16 2008 0 636 520847 4817582 220 40
10:00:49 12/31/2009 12 31 2009 10 640 521327 4817584 219 40
20:00:47 1/24/2013 1 24 2013 20 677 521350 4817584 219 40
16:00:54 3/19/2008 3 19 2008 16 636 521545 4817585 219 40
0:00:49 3/20/2014 3 20 2014 0 907 521591 4817585 219 40
22:01:12 12/14/2013 12 14 2013 22 917 521376 4817584 219 40
16:00:41 1/3/2011 1 3 2011 16 657 520699 4817582 221 40
14:00:44 2/12/2011 2 12 2011 14 655 520739 4817582 221 40
20:00:26 2/14/2014 2 14 2014 20 679 520634 4817582 221 40
4:00:54 12/23/2008 12 23 2008 4 637 524372 4817595 126 40
6:00:53 1/27/2011 1 27 2011 6 638 521324 4817585 219 40
6:00:56 3/7/2013 3 7 2013 6 679 521104 4817584 220 40
22:00:42 1/15/2011 1 15 2011 22 654 520650 4817583 221 40
2:00:48 2/14/2009 2 14 2009 2 632 521351 4817585 219 40
14:00:26 3/22/2010 3 22 2010 14 640 521877 4817587 218 40
20:00:40 3/9/2014 3 9 2014 20 917 524313 4817595 126 40



4:00:44 12/22/2011 12 22 2011 4 658 521764 4817587 218 40
22:00:53 12/1/2010 12 1 2010 22 647 520923 4817584 220 40
10:00:19 2/5/2009 2 5 2009 10 632 521440 4817586 219 40
0:00:41 1/26/2011 1 26 2011 0 654 520937 4817584 220 40
18:00:47 12/26/2010 12 26 2010 18 647 520971 4817584 220 40
0:00:41 2/28/2014 2 28 2014 0 679 520797 4817584 221 40
2:00:29 3/20/2014 3 20 2014 2 907 521596 4817586 219 40
2:01:17 3/19/2013 3 19 2013 2 671 523659 4817593 213 40
0:00:42 4/15/2010 4 15 2010 0 801 521396 4817586 219 40
14:00:54 1/22/2010 1 22 2010 14 641 520073 4817582 222 40
0:00:41 3/23/2011 3 23 2011 0 658 521182 4817585 220 40
0:00:25 3/9/2012 3 9 2012 0 658 520689 4817584 221 40
20:00:53 4/8/2014 4 8 2014 20 679 521773 4817587 218 40
12:00:53 12/19/2008 12 19 2008 12 637 521925 4817588 218 40
22:00:50 3/19/2011 3 19 2011 22 665 521177 4817585 220 40
12:00:53 12/31/2009 12 31 2009 12 640 521327 4817586 219 40
2:01:52 4/28/2010 4 28 2010 2 644 522161 4817589 217 40
22:02:12 12/25/2010 12 25 2010 22 647 520909 4817585 220 40
18:00:54 2/4/2013 2 4 2013 18 677 521367 4817586 219 40
8:00:48 2/17/2011 2 17 2011 8 638 521359 4817586 219 40
6:00:48 2/23/2013 2 23 2013 6 679 521362 4817586 219 40
8:00:15 1/22/2011 1 22 2011 8 657 521981 4817588 218 40
12:00:55 4/8/2012 4 8 2012 12 665 521155 4817586 220 40
6:01:13 12/10/2013 12 10 2013 6 917 522031 4817589 217 40
22:00:54 2/24/2011 2 24 2011 22 657 522116 4817589 217 40
6:00:55 3/29/2012 3 29 2012 6 680 522015 4817589 217 40
18:00:54 3/21/2010 3 21 2010 18 646 521764 4817588 218 40
2:00:35 3/17/2014 3 17 2014 2 907 522128 4817589 217 40
6:00:54 1/25/2011 1 25 2011 6 639 524335 4817597 126 40
2:00:41 1/29/2011 1 29 2011 2 654 521385 4817587 219 40
12:00:54 1/23/2011 1 23 2011 12 647 520979 4817586 220 40
18:00:41 3/12/2013 3 12 2013 18 677 521005 4817586 220 40
16:00:54 1/13/2011 1 13 2011 16 657 521680 4817588 218 40
0:00:36 1/11/2014 1 11 2014 0 679 524664 4817598 97 40
18:01:07 12/1/2010 12 1 2010 18 647 520948 4817586 220 40
12:00:53 2/5/2014 2 5 2014 12 914 521325 4817587 219 40
4:00:41 3/31/2014 3 31 2014 4 908 521884 4817589 218 40
4:00:41 1/29/2011 1 29 2011 4 638 521232 4817587 219 40
16:00:54 4/6/2014 4 6 2014 16 914 521667 4817588 218 40
12:01:07 2/11/2011 2 11 2011 12 641 521229 4817587 219 40
8:00:41 2/13/2011 2 13 2011 8 655 521030 4817586 220 40
4:00:49 12/17/2009 12 17 2009 4 644 524403 4817598 126 40
8:01:48 12/21/2009 12 21 2009 8 639 522055 4817590 217 40
16:00:54 3/21/2010 3 21 2010 16 641 522075 4817590 217 40
10:00:54 12/13/2010 12 13 2010 10 647 521030 4817586 220 40
4:00:35 3/30/2011 3 30 2011 4 663 523791 4817596 213 40
0:00:14 3/23/2011 3 23 2011 0 669 521169 4817587 220 40
0:00:33 12/2/2010 12 2 2010 0 647 520920 4817586 220 40
12:00:41 12/13/2010 12 13 2010 12 647 521030 4817587 220 40
0:00:25 2/14/2009 2 14 2009 0 632 521356 4817588 219 40
18:00:53 1/15/2011 1 15 2011 18 641 520952 4817587 220 40
12:00:55 1/11/2013 1 11 2013 12 671 521209 4817587 219 40
22:01:25 3/23/2011 3 23 2011 22 654 520925 4817587 220 40
8:00:53 2/3/2014 2 3 2014 8 671 520507 4817585 221 40



4:00:54 1/29/2011 1 29 2011 4 654 521369 4817588 219 40
6:46:25 2/5/2014 2 5 2014 6 657 521431 4817588 219 40
12:00:53 1/10/2014 1 10 2014 12 914 521476 4817589 219 40
18:00:54 3/28/2009 3 28 2009 18 646 521276 4817588 219 40
16:00:36 2/4/2011 2 4 2011 16 650 521093 4817588 220 40
4:00:42 3/20/2014 3 20 2014 4 907 521598 4817589 219 40
20:00:53 4/25/2014 4 25 2014 20 917 521401 4817589 219 40
18:00:26 4/7/2013 4 7 2013 18 658 522257 4817591 217 40
6:00:18 2/17/2011 2 17 2011 6 650 521379 4817589 219 40
10:01:05 1/11/2013 1 11 2013 10 680 521231 4817588 219 40
14:00:35 1/13/2014 1 13 2014 14 908 524490 4817599 97 40
0:00:49 3/11/2011 3 11 2011 0 650 521935 4817590 218 40
22:00:48 3/3/2010 3 3 2010 22 643 524645 4817600 97 40
0:01:23 2/14/2013 2 14 2013 0 677 520713 4817587 221 40
14:00:42 2/22/2011 2 22 2011 14 801 521525 4817589 219 40
18:00:54 12/1/2010 12 1 2010 18 647 520928 4817587 220 40
8:00:41 2/16/2014 2 16 2014 8 679 521069 4817588 220 40
18:01:22 12/14/2013 12 14 2013 18 917 520585 4817587 221 40
14:00:43 12/15/2011 12 15 2011 14 667 521696 4817590 218 40
0:00:53 1/16/2011 1 16 2011 0 654 520658 4817587 221 40
18:01:11 3/17/2010 3 17 2010 18 646 521206 4817589 220 40
16:00:53 3/22/2010 3 22 2010 16 641 522322 4817592 217 40
4:00:24 12/23/2013 12 23 2013 4 908 521033 4817588 220 40
6:00:53 4/9/2009 4 9 2009 6 637 524229 4817599 126 40
2:00:55 4/13/2012 4 13 2012 2 675 524275 4817599 126 40
6:01:07 12/23/2013 12 23 2013 6 908 521037 4817588 220 40
20:00:56 3/25/2013 3 25 2013 20 677 520183 4817586 222 40
22:00:23 3/19/2014 3 19 2014 22 907 521591 4817590 219 40
16:00:53 2/22/2013 2 22 2013 16 679 521114 4817589 220 40
12:00:49 12/22/2013 12 22 2013 12 907 521916 4817591 218 40
22:00:56 1/17/2010 1 17 2010 22 647 520048 4817586 222 40
14:00:55 2/7/2014 2 7 2014 14 917 521940 4817592 218 40
14:00:41 2/22/2011 2 22 2011 14 657 521456 4817590 219 40
2:01:04 4/2/2010 4 2 2010 2 655 523317 4817596 214 40
4:00:15 4/16/2011 4 16 2011 4 663 522070 4817592 217 40
0:00:56 12/25/2010 12 25 2010 0 657 521056 4817589 220 40
22:00:55 12/21/2013 12 21 2013 22 917 521152 4817589 220 40
0:00:54 4/13/2012 4 13 2012 0 675 524275 4817600 126 40
18:00:59 3/13/2010 3 13 2010 18 638 520918 4817589 220 40
22:02:03 3/20/2012 3 20 2012 22 663 521049 4817589 220 40
2:01:48 1/10/2013 1 10 2013 2 680 521404 4817590 219 40
14:00:12 12/3/2010 12 3 2010 14 653 520895 4817589 220 40
18:00:17 3/17/2010 3 17 2010 18 655 520830 4817589 220 40
22:00:19 4/20/2008 4 20 2008 22 632 524225 4817600 126 40
18:00:56 4/3/2009 4 3 2009 18 633 520917 4817589 220 40
8:01:24 2/9/2014 2 9 2014 8 917 521279 4817590 219 40
22:01:09 3/26/2014 3 26 2014 22 914 521307 4817590 219 40
4:00:56 2/19/2014 2 19 2014 4 909 521355 4817591 219 40
22:00:54 3/24/2010 3 24 2010 22 646 522014 4817593 217 40
4:01:44 2/15/2010 2 15 2010 4 647 524645 4817602 97 40
4:00:19 4/3/2011 4 3 2011 4 659 520800 4817589 221 40
6:00:53 3/17/2014 3 17 2014 6 907 522125 4817593 217 40
22:00:41 2/13/2009 2 13 2009 22 632 521348 4817591 219 40
0:00:46 4/6/2011 4 6 2011 0 661 524226 4817601 126 40



22:00:48 1/28/2013 1 28 2013 22 679 520612 4817589 221 40
0:00:42 3/21/2012 3 21 2012 0 663 521050 4817590 220 40
4:00:48 4/21/2011 4 21 2011 4 663 522029 4817594 217 40
0:00:30 1/10/2013 1 10 2013 0 680 521396 4817592 219 40
4:00:12 3/3/2013 3 3 2013 4 658 521396 4817592 219 40
16:00:50 3/19/2008 3 19 2008 16 635 521517 4817592 219 40
16:00:46 4/9/2009 4 9 2009 16 646 522037 4817594 217 40
4:00:53 1/14/2011 1 14 2011 4 646 521478 4817592 219 40
6:00:12 12/23/2008 12 23 2008 6 637 524378 4817602 126 40
2:00:54 4/9/2014 4 9 2014 2 917 522032 4817594 217 40
2:00:41 4/28/2011 4 28 2011 2 664 522262 4817595 217 40
8:00:50 2/7/2014 2 7 2014 8 914 521285 4817592 219 40
2:00:42 12/19/2008 12 19 2008 2 637 522293 4817595 217 40
6:00:42 2/18/2014 2 18 2014 6 917 521338 4817592 219 40
4:00:42 3/30/2011 3 30 2011 4 664 523776 4817600 213 40
14:00:49 4/9/2009 4 9 2009 14 646 521997 4817594 218 40
14:00:31 3/31/2008 3 31 2008 14 637 521492 4817593 219 40
18:01:14 3/17/2014 3 17 2014 18 679 521574 4817593 219 40
0:00:14 2/25/2011 2 25 2011 0 657 522123 4817595 217 40
18:00:54 3/9/2014 3 9 2014 18 679 521190 4817592 220 40
2:00:47 5/6/2011 5 6 2011 2 665 521687 4817593 218 40
4:00:42 3/1/2012 3 1 2012 4 666 523288 4817599 214 40
22:00:53 1/1/2014 1 1 2014 22 671 520722 4817590 221 40
2:00:47 3/11/2014 3 11 2014 2 907 520705 4817590 221 40
6:00:48 3/3/2013 3 3 2013 6 666 522296 4817596 217 40
10:01:11 2/4/2014 2 4 2014 10 917 521394 4817593 219 40
22:00:54 1/25/2011 1 25 2011 22 654 520937 4817591 220 40
0:00:53 3/25/2009 3 25 2009 0 639 521307 4817593 219 40
16:01:05 2/13/2013 2 13 2013 16 677 520734 4817591 221 40
18:00:45 1/10/2011 1 10 2011 18 638 521437 4817593 219 40
2:00:14 3/11/2011 3 11 2011 2 650 521929 4817595 218 40
12:00:49 2/6/2014 2 6 2014 12 914 521107 4817592 220 40
8:00:56 2/18/2014 2 18 2014 8 917 521341 4817593 219 40
8:00:53 12/13/2010 12 13 2010 8 647 521026 4817592 220 40
0:01:00 3/11/2014 3 11 2014 0 907 520695 4817591 221 40
8:00:41 12/20/2008 12 20 2008 8 637 522759 4817598 216 40
14:00:48 1/3/2012 1 3 2012 14 658 521215 4817593 219 40
6:00:53 3/3/2014 3 3 2014 6 917 521215 4817593 219 40
10:00:47 12/28/2010 12 28 2010 10 801 521046 4817592 220 40
18:00:26 4/5/2008 4 5 2008 18 637 523953 4817602 213 40
14:00:38 1/20/2010 1 20 2010 14 647 520056 4817589 222 40
6:01:02 1/14/2011 1 14 2011 6 646 521476 4817594 219 40
18:00:54 12/24/2012 12 24 2012 18 671 520982 4817592 220 40
4:00:55 3/17/2014 3 17 2014 4 907 522129 4817596 217 40
18:01:04 2/15/2011 2 15 2011 18 641 521660 4817595 218 40
16:00:48 2/24/2009 2 24 2009 16 634 521460 4817594 219 40
18:01:23 3/22/2010 3 22 2010 18 650 522040 4817596 217 40
0:00:56 1/29/2013 1 29 2013 0 679 520611 4817591 221 40
6:00:47 4/9/2014 4 9 2014 6 679 521314 4817594 219 40
4:00:44 12/17/2011 12 17 2011 4 667 522306 4817597 217 40
2:00:50 4/3/2011 4 3 2011 2 659 520798 4817592 221 40
2:00:53 1/1/2010 1 1 2010 2 638 522275 4817597 217 40
8:01:09 4/3/2010 4 3 2010 8 638 522208 4817597 217 40
14:00:30 1/27/2014 1 27 2014 14 671 521159 4817593 220 40



16:00:56 1/10/2011 1 10 2011 16 638 521456 4817594 219 40
2:00:34 12/30/2013 12 30 2013 2 907 521030 4817593 220 40
14:00:38 12/31/2009 12 31 2009 14 646 521660 4817595 218 40
16:00:56 12/9/2010 12 9 2010 16 801 521240 4817594 219 40
18:01:46 2/15/2010 2 15 2010 18 638 524442 4817605 97 40
22:00:54 2/6/2011 2 6 2011 22 641 520922 4817593 220 40
8:00:54 2/23/2013 2 23 2013 8 679 521404 4817595 219 40
8:00:43 12/16/2009 12 16 2009 8 640 521857 4817596 218 40
20:00:53 1/28/2013 1 28 2013 20 679 520609 4817592 221 40
22:00:49 3/24/2009 3 24 2009 22 634 521340 4817595 219 40
0:00:42 1/16/2011 1 16 2011 0 641 520945 4817593 220 40
8:00:49 1/22/2011 1 22 2011 8 647 521973 4817597 218 40
12:00:42 4/19/2014 4 19 2014 12 914 522622 4817599 216 40
2:00:20 4/21/2011 4 21 2011 2 663 522019 4817597 217 40
16:00:50 1/2/2010 1 2 2010 16 646 521277 4817595 219 40
18:00:53 4/25/2008 4 25 2008 18 634 521257 4817595 219 40
14:00:54 1/11/2014 1 11 2014 14 914 520921 4817594 220 40
0:00:53 1/11/2011 1 11 2011 0 657 521568 4817596 219 40
4:00:45 4/28/2011 4 28 2011 4 655 522245 4817598 217 40
2:00:21 4/16/2008 4 16 2008 2 636 520842 4817594 220 40
6:00:43 3/3/2013 3 3 2013 6 658 521396 4817595 219 40
8:00:47 4/16/2013 4 16 2013 8 658 523277 4817602 214 40
16:00:53 2/7/2014 2 7 2014 16 916 522253 4817598 217 40
22:00:41 4/20/2011 4 20 2011 22 663 522032 4817598 217 40
12:00:40 1/21/2011 1 21 2011 12 654 521911 4817597 218 40
16:00:53 1/20/2010 1 20 2010 16 647 520150 4817592 222 40
22:00:44 3/22/2011 3 22 2011 22 655 521151 4817595 220 40
8:00:55 11/5/2010 11 5 2010 8 639 524480 4817606 97 40
4:02:16 4/1/2012 4 1 2012 4 677 521438 4817596 219 40
0:00:48 3/20/2008 3 20 2008 0 633 521533 4817596 219 40
0:00:39 12/23/2013 12 23 2013 0 671 520983 4817595 220 40
0:00:35 2/7/2011 2 7 2011 0 641 520921 4817594 220 40
18:00:47 3/28/2011 3 28 2011 18 658 521345 4817596 219 40
0:00:50 12/26/2010 12 26 2010 0 657 520835 4817594 220 40
22:00:20 3/8/2014 3 8 2014 22 916 521399 4817596 219 40
10:00:48 4/23/2009 4 23 2009 10 634 521772 4817598 218 40
22:00:29 3/23/2011 3 23 2011 22 659 521047 4817595 220 40
18:00:23 3/28/2012 3 28 2012 18 678 522310 4817599 217 40
6:00:36 3/31/2011 3 31 2011 6 655 520924 4817595 220 40
20:01:20 3/6/2013 3 6 2013 20 679 521071 4817596 220 40
18:00:54 1/25/2011 1 25 2011 18 654 520943 4817595 220 40
14:00:23 4/23/2009 4 23 2009 14 639 521969 4817599 218 40
2:00:50 1/2/2014 1 2 2014 2 671 520721 4817595 221 40
0:00:35 3/1/2014 3 1 2014 0 909 524315 4817607 126 40
14:00:42 2/4/2011 2 4 2011 14 650 521095 4817596 220 40
12:00:41 4/3/2010 4 3 2010 12 638 522199 4817600 217 40
22:00:44 4/6/2011 4 6 2011 22 660 524448 4817607 97 40
14:00:10 1/10/2014 1 10 2014 14 914 521473 4817597 219 40
10:00:54 4/3/2010 4 3 2010 10 638 522205 4817600 217 40
12:00:54 4/5/2012 4 5 2012 12 657 520658 4817595 221 40
18:00:42 3/19/2011 3 19 2011 18 659 521214 4817597 219 40
14:00:29 1/19/2010 1 19 2010 14 638 521216 4817597 219 40
22:00:53 3/24/2009 3 24 2009 22 646 520720 4817595 221 40
22:00:53 2/28/2014 2 28 2014 22 909 524316 4817607 126 40



4:00:24 12/13/2010 12 13 2010 4 647 520935 4817596 220 40
6:00:53 4/6/2010 4 6 2010 6 650 522065 4817600 217 40
18:00:44 12/25/2010 12 25 2010 18 657 520845 4817596 220 40
16:00:57 3/27/2014 3 27 2014 16 679 521780 4817599 218 40
10:00:48 12/21/2009 12 21 2009 10 638 521928 4817599 218 40
12:00:43 2/4/2011 2 4 2011 12 650 521095 4817597 220 40
12:00:54 12/31/2013 12 31 2013 12 671 521111 4817597 220 40
18:00:27 3/30/2014 3 30 2014 18 909 521524 4817598 219 40
10:01:11 1/24/2011 1 24 2011 10 657 521179 4817597 220 40
18:00:25 4/1/2010 4 1 2010 18 650 522862 4817603 215 40
0:00:22 4/3/2011 4 3 2011 0 659 520796 4817596 221 40
18:00:53 2/16/2014 2 16 2014 18 917 520905 4817597 220 40
8:00:35 12/10/2010 12 10 2010 8 638 521277 4817598 219 40
4:00:47 2/28/2014 2 28 2014 4 679 520838 4817597 220 40
0:00:36 12/2/2010 12 2 2010 0 646 520950 4817597 220 40
0:00:23 3/23/2011 3 23 2011 0 655 521148 4817598 220 40
0:00:41 4/19/2011 4 19 2011 0 659 522745 4817603 216 40
22:00:47 12/1/2010 12 1 2010 22 646 520960 4817597 220 40
6:00:54 4/10/2009 4 10 2009 6 640 523675 4817606 213 40
10:01:17 11/19/2010 11 19 2010 10 643 521525 4817599 219 40
10:00:17 12/21/2013 12 21 2013 10 908 521345 4817599 219 40
18:00:47 12/23/2010 12 23 2010 18 657 520833 4817597 220 40
8:00:56 2/16/2010 2 16 2010 8 638 524413 4817609 126 40
18:00:48 3/17/2014 3 17 2014 18 907 521913 4817601 218 40
2:00:54 1/16/2011 1 16 2011 2 654 520659 4817597 221 40
18:00:56 3/3/2010 3 3 2010 18 643 524629 4817610 97 40
22:01:11 12/24/2012 12 24 2012 22 671 520964 4817598 220 40
2:00:54 12/2/2010 12 2 2010 2 639 520933 4817598 220 40
6:00:53 4/27/2011 4 27 2011 6 655 523690 4817607 213 40
12:00:23 12/21/2009 12 21 2009 12 638 521925 4817601 218 40
18:00:51 4/9/2009 4 9 2009 18 640 523852 4817608 213 40
2:01:18 4/2/2010 4 2 2010 2 638 524751 4817611 97 40
16:01:12 2/17/2014 2 17 2014 16 917 521694 4817600 218 40
0:00:55 4/16/2011 4 16 2011 0 663 522056 4817602 217 40
18:00:40 12/15/2011 12 15 2011 18 658 521906 4817601 218 40
2:00:55 12/23/2013 12 23 2013 2 671 520946 4817598 220 40
22:00:41 12/25/2010 12 25 2010 22 657 520844 4817598 220 40
18:00:54 1/26/2014 1 26 2014 18 909 521037 4817598 220 40
0:00:54 3/27/2011 3 27 2011 0 662 523766 4817608 213 40
16:00:28 12/25/2010 12 25 2010 16 647 521000 4817598 220 40
6:00:41 4/21/2011 4 21 2011 6 663 522020 4817602 217 40
16:00:47 12/16/2011 12 16 2011 16 658 521771 4817601 218 40
22:00:29 1/9/2013 1 9 2013 22 663 523752 4817608 213 40
0:00:54 3/20/2010 3 20 2010 0 656 520789 4817598 221 40
18:00:36 4/5/2011 4 5 2011 18 664 524247 4817609 126 40
18:00:41 2/24/2011 2 24 2011 18 657 522114 4817602 217 40
0:00:53 4/26/2014 4 26 2014 0 917 521284 4817599 219 40
16:00:53 1/2/2011 1 2 2011 16 657 520685 4817598 221 40
18:00:21 1/2/2011 1 2 2011 18 657 520685 4817598 221 40
18:00:41 2/26/2011 2 26 2011 18 654 520801 4817598 221 40
14:00:23 2/26/2012 2 26 2012 14 663 520999 4817599 220 40
18:00:56 2/11/2010 2 11 2010 18 643 524732 4817612 97 40
0:00:53 3/24/2011 3 24 2011 0 654 520926 4817599 220 40
12:00:54 4/19/2011 4 19 2011 12 801 521241 4817600 219 40



0:00:56 4/21/2011 4 21 2011 0 663 522034 4817602 217 40
2:00:50 4/16/2011 4 16 2011 2 663 522052 4817603 217 40
18:00:41 3/18/2014 3 18 2014 18 909 520739 4817599 221 40
0:00:52 4/8/2011 4 8 2011 0 669 524166 4817610 126 40
10:00:42 1/2/2009 1 2 2009 10 633 524550 4817612 97 40
22:00:56 3/6/2013 3 6 2013 22 677 521025 4817600 220 40
22:00:53 3/21/2010 3 21 2010 22 651 522271 4817604 217 40
12:00:30 1/11/2013 1 11 2013 12 658 521180 4817600 220 40
18:00:48 1/2/2009 1 2 2009 18 632 523916 4817610 213 40
22:00:42 3/14/2013 3 14 2013 22 663 521066 4817600 220 40
22:00:53 1/15/2011 1 15 2011 22 641 520942 4817600 220 40
12:00:26 4/2/2012 4 2 2012 12 674 521795 4817603 218 40
0:00:25 3/7/2013 3 7 2013 0 677 521021 4817600 220 40
22:00:23 1/10/2011 1 10 2011 22 657 521563 4817602 219 40
18:00:56 12/25/2010 12 25 2010 18 639 523582 4817609 214 40
4:00:54 3/15/2013 3 15 2013 4 663 521068 4817601 220 40
16:00:41 4/16/2011 4 16 2011 16 655 522305 4817605 217 40
10:00:47 11/19/2010 11 19 2010 10 638 521481 4817602 219 40
12:00:41 12/23/2012 12 23 2012 12 663 521937 4817604 218 40
20:01:03 3/3/2014 3 3 2014 20 909 523962 4817611 213 40
18:00:53 3/26/2008 3 26 2008 18 632 521544 4817603 219 40
12:00:12 4/23/2009 4 23 2009 12 634 521773 4817604 218 40
16:00:54 1/11/2014 1 11 2014 16 914 520920 4817601 220 40
22:00:48 3/23/2011 3 23 2011 22 655 521042 4817601 220 40
20:00:54 1/1/2014 1 1 2014 20 671 520723 4817600 221 40
4:00:42 3/29/2012 3 29 2012 4 680 522043 4817605 217 40
8:01:11 1/9/2011 1 9 2011 8 655 521172 4817602 220 40
12:00:41 1/11/2013 1 11 2013 12 680 521183 4817602 220 40
0:00:48 12/2/2010 12 2 2010 0 639 520916 4817601 220 40
22:00:42 3/19/2010 3 19 2010 22 656 520794 4817601 221 40
12:00:55 1/24/2011 1 24 2011 12 641 521232 4817602 219 40
22:00:57 12/22/2013 12 22 2013 22 671 520990 4817601 220 40
22:00:54 3/20/2008 3 20 2008 22 632 521286 4817602 219 40
2:00:42 3/20/2010 3 20 2010 2 656 520785 4817601 221 40
22:00:53 1/3/2014 1 3 2014 22 908 523476 4817610 214 40
14:00:53 4/1/2012 4 1 2012 14 673 522722 4817608 216 40
2:00:53 3/27/2011 3 27 2011 2 662 523770 4817612 213 40
22:00:10 4/15/2008 4 15 2008 22 636 520844 4817602 220 40
8:00:47 2/13/2011 2 13 2011 8 657 521129 4817603 220 40
18:01:20 12/30/2012 12 30 2012 18 677 520856 4817602 220 40
0:00:54 3/24/2011 3 24 2011 0 655 521042 4817603 220 40
4:00:56 2/25/2010 2 25 2010 4 643 524229 4817614 126 40
14:00:52 4/5/2012 4 5 2012 14 657 520713 4817602 221 40
8:00:55 1/10/2013 1 10 2013 8 680 521426 4817604 219 40
14:00:49 12/8/2008 12 8 2008 14 633 521359 4817604 219 40
2:00:53 4/30/2011 4 30 2011 2 654 521252 4817604 219 40
4:00:53 1/10/2013 1 10 2013 4 680 521421 4817604 219 40
0:00:44 3/24/2011 3 24 2011 0 659 521041 4817603 220 40
18:00:32 12/24/2009 12 24 2009 18 647 520939 4817603 220 40
18:00:53 1/28/2011 1 28 2011 18 657 521086 4817603 220 40
2:00:54 12/26/2010 12 26 2010 2 639 523573 4817612 214 40
18:00:42 2/14/2014 2 14 2014 18 909 520801 4817602 221 40
6:00:54 1/10/2013 1 10 2013 6 680 521425 4817605 219 40
6:01:00 4/20/2014 4 20 2014 6 907 523568 4817612 214 40



0:00:52 3/26/2014 3 26 2014 0 916 524409 4817615 126 40
22:00:54 4/5/2011 4 5 2011 22 661 524231 4817614 126 40
18:00:49 12/24/2012 12 24 2012 18 677 521155 4817604 220 40
22:00:50 4/5/2011 4 5 2011 22 664 524240 4817614 126 40
22:00:21 2/25/2011 2 25 2011 22 653 521395 4817605 219 40
12:00:34 2/3/2014 2 3 2014 12 671 520505 4817602 221 40
2:00:55 3/15/2013 3 15 2013 2 663 521068 4817604 220 40
10:00:53 12/13/2008 12 13 2008 10 633 522004 4817607 218 40
20:00:43 1/9/2013 1 9 2013 20 663 523752 4817613 213 40
22:00:55 12/23/2010 12 23 2010 22 657 520840 4817603 220 40
6:00:48 12/13/2010 12 13 2010 6 647 520985 4817604 220 40
18:01:23 4/5/2008 4 5 2008 18 637 523787 4817613 213 40
20:00:47 1/26/2014 1 26 2014 20 907 520948 4817604 220 40
2:00:54 4/28/2011 4 28 2011 2 655 522280 4817608 217 40
18:00:43 1/9/2013 1 9 2013 18 663 523751 4817613 213 40
16:00:54 1/15/2011 1 15 2011 16 646 520947 4817604 220 40
8:01:18 1/4/2011 1 4 2011 8 646 520733 4817604 221 40
12:01:12 2/4/2014 2 4 2014 12 914 521529 4817606 219 40
10:00:47 12/21/2011 12 21 2011 10 641 521838 4817607 218 40
12:01:12 4/1/2012 4 1 2012 12 674 521768 4817607 218 40
16:00:41 1/27/2011 1 27 2011 16 655 521513 4817606 219 40
10:00:50 3/6/2012 3 6 2012 10 665 521259 4817606 219 40
2:00:24 12/17/2011 12 17 2011 2 667 522307 4817609 217 40
18:00:52 12/24/2009 12 24 2009 18 647 520952 4817605 220 40
18:00:53 1/25/2011 1 25 2011 18 655 523312 4817612 214 40
18:00:42 11/30/2011 11 30 2011 18 663 520817 4817604 220 40
22:00:53 1/26/2014 1 26 2014 22 907 520933 4817605 220 40
4:00:54 2/21/2013 2 21 2013 4 663 521382 4817606 219 40
2:01:00 1/3/2009 1 3 2009 2 637 523934 4817615 213 40
4:00:54 4/20/2014 4 20 2014 4 907 523677 4817614 213 40
18:00:48 3/22/2011 3 22 2011 18 661 521262 4817606 219 40
4:00:53 4/1/2010 4 1 2010 4 655 524610 4817618 97 40
18:00:47 4/5/2011 4 5 2011 18 661 524239 4817616 126 40
14:00:47 1/11/2013 1 11 2013 14 665 520903 4817605 220 40
18:00:54 3/28/2009 3 28 2009 18 633 521293 4817606 219 40
22:00:53 3/30/2011 3 30 2011 22 665 520833 4817605 220 40
14:00:53 2/7/2014 2 7 2014 14 671 521918 4817609 218 40
18:00:44 1/9/2013 1 9 2013 18 658 521511 4817607 219 40
8:00:55 2/23/2013 2 23 2013 8 665 521483 4817607 219 40
2:00:42 12/19/2011 12 19 2011 2 667 522264 4817610 217 40
2:00:57 3/9/2013 3 9 2013 2 677 521179 4817606 220 40
14:00:55 1/18/2011 1 18 2011 14 650 521920 4817609 218 40
22:00:49 12/19/2008 12 19 2008 22 632 522183 4817610 217 40
2:00:47 2/21/2013 2 21 2013 2 663 521389 4817608 219 40
12:00:54 12/8/2008 12 8 2008 12 633 521356 4817607 219 40
10:01:42 1/2/2013 1 2 2013 10 657 520289 4817604 222 40
14:00:49 12/21/2009 12 21 2009 14 638 521930 4817609 218 40
4:00:41 12/18/2011 12 18 2011 4 667 522243 4817610 217 40
2:00:43 4/20/2012 4 20 2012 2 658 523550 4817615 214 40
6:00:47 4/1/2010 4 1 2010 6 655 524612 4817619 97 40
22:00:15 3/25/2014 3 25 2014 22 916 524398 4817618 126 40
4:00:31 3/11/2014 3 11 2014 4 918 524709 4817619 97 40
8:00:25 11/23/2010 11 23 2010 8 641 521998 4817610 218 40
14:00:34 3/25/2009 3 25 2009 14 647 522038 4817610 217 40



19:38:17 12/15/2013 12 15 2013 19 657 521360 4817608 219 40
10:00:53 1/25/2013 1 25 2013 10 679 521318 4817608 219 40
18:00:14 12/30/2013 12 30 2013 18 671 521069 4817607 220 40
18:00:48 4/1/2010 4 1 2010 18 650 522857 4817613 215 40
10:00:54 1/25/2011 1 25 2011 10 654 520673 4817606 221 40
4:00:48 2/3/2014 2 3 2014 4 671 520518 4817606 221 40
18:00:53 2/27/2011 2 27 2011 18 647 521358 4817608 219 40
6:01:11 12/31/2009 12 31 2009 6 640 521181 4817608 220 40
0:00:23 3/21/2012 3 21 2012 0 658 521243 4817608 219 40
6:00:24 1/6/2012 1 6 2012 6 658 521226 4817608 219 40
8:00:53 1/6/2011 1 6 2011 8 646 521416 4817609 219 40
2:00:53 1/18/2010 1 18 2010 2 641 520065 4817604 222 40
18:00:29 4/4/2008 4 4 2008 18 636 522566 4817612 216 40
18:00:41 2/14/2014 2 14 2014 18 679 520778 4817607 221 40
22:00:42 3/3/2014 3 3 2014 22 909 523962 4817617 213 40
0:00:54 4/10/2009 4 10 2009 0 644 523748 4817617 213 40
0:00:53 3/31/2013 3 31 2013 0 663 524364 4817619 126 40
14:00:53 12/31/2009 12 31 2009 14 638 522252 4817612 217 40
18:00:14 12/19/2008 12 19 2008 18 632 522175 4817612 217 40
12:00:44 4/16/2011 4 16 2011 12 655 522320 4817612 217 40
18:00:44 1/20/2010 1 20 2010 18 647 520065 4817605 222 40
14:00:24 2/18/2011 2 18 2011 14 650 521397 4817609 219 40
18:00:37 1/25/2011 1 25 2011 18 655 523418 4817616 214 40
4:01:11 12/30/2012 12 30 2012 4 674 520787 4817608 221 40
10:00:58 2/4/2014 2 4 2014 10 679 521476 4817610 219 40
10:00:28 11/19/2010 11 19 2010 10 641 521527 4817610 219 40
0:00:42 12/23/2013 12 23 2013 0 909 521424 4817610 219 40
22:00:54 4/2/2009 4 2 2009 22 648 521217 4817609 219 40
6:00:23 12/18/2011 12 18 2011 6 667 522237 4817613 217 40
0:00:42 4/3/2009 4 3 2009 0 648 521215 4817609 219 40
6:01:12 3/4/2014 3 4 2014 6 917 521478 4817610 219 40
0:00:53 3/1/2013 3 1 2013 0 679 521097 4817609 220 40
14:00:53 12/13/2008 12 13 2008 14 633 522004 4817612 218 40
4:00:21 3/11/2012 3 11 2012 4 658 521263 4817610 219 40
10:00:50 1/24/2011 1 24 2011 10 801 524424 4817620 97 40
22:00:53 4/9/2009 4 9 2009 22 644 523747 4817618 213 40
22:00:53 1/2/2011 1 2 2011 22 646 521010 4817609 220 40
14:00:24 1/17/2011 1 17 2011 14 641 521058 4817609 220 40
18:00:18 12/25/2010 12 25 2010 18 657 520833 4817609 220 40
18:00:48 1/17/2010 1 17 2010 18 647 520058 4817606 222 40
4:02:13 3/4/2014 3 4 2014 4 917 521484 4817611 219 40
22:00:24 3/12/2012 3 12 2012 22 666 521410 4817611 219 40
14:00:48 1/22/2010 1 22 2010 14 647 520131 4817607 222 40
0:00:44 12/19/2011 12 19 2011 0 667 522261 4817614 217 40
18:00:48 2/24/2009 2 24 2009 18 632 521600 4817612 219 40
16:00:47 12/24/2008 12 24 2008 16 632 521676 4817612 218 40
22:00:49 3/29/2011 3 29 2011 22 650 523852 4817619 213 40
4:00:44 1/21/2011 1 21 2011 4 655 521940 4817613 218 40
16:00:22 4/26/2014 4 26 2014 16 907 521671 4817612 218 40
22:00:21 12/24/2010 12 24 2010 22 657 521093 4817610 220 40
4:00:54 4/30/2013 4 30 2013 4 658 524727 4817623 97 40
16:00:41 3/15/2013 3 15 2013 16 658 522212 4817614 217 40
16:00:56 1/23/2010 1 23 2010 16 638 521585 4817612 219 40
6:00:42 12/2/2010 12 2 2010 6 801 521079 4817611 220 40



14:00:54 3/17/2014 3 17 2014 14 679 521714 4817613 218 40
12:00:53 12/13/2008 12 13 2008 12 633 521996 4817614 218 40
18:00:55 4/9/2009 4 9 2009 18 637 522763 4817616 216 40
18:00:54 3/9/2009 3 9 2009 18 633 521583 4817612 219 40
10:00:54 12/21/2009 12 21 2009 10 633 521917 4817613 218 40
2:00:41 2/18/2010 2 18 2010 2 643 524208 4817621 126 40
14:00:43 4/16/2011 4 16 2011 14 655 522330 4817615 217 40
18:00:26 3/25/2009 3 25 2009 18 647 521912 4817614 218 40
22:00:48 12/25/2010 12 25 2010 22 639 523585 4817619 214 40
22:00:53 12/9/2010 12 9 2010 22 638 521291 4817612 219 40
6:00:48 2/13/2011 2 13 2011 6 657 521114 4817611 220 40
20:00:48 4/9/2014 4 9 2014 20 679 522128 4817615 217 40
22:01:50 2/17/2010 2 17 2010 22 643 524171 4817622 126 40
6:00:53 2/17/2011 2 17 2011 6 657 521349 4817612 219 40
18:00:55 12/3/2010 12 3 2010 18 638 520793 4817611 221 40
4:00:41 2/17/2011 2 17 2011 4 657 521350 4817612 219 40
16:00:49 3/17/2014 3 17 2014 16 909 521878 4817614 218 40
16:00:54 2/22/2013 2 22 2013 16 677 521175 4817612 220 40
4:00:56 12/15/2012 12 15 2012 4 680 523734 4817621 213 40
14:00:29 3/20/2008 3 20 2008 14 635 521170 4817612 220 40
2:00:50 2/13/2011 2 13 2011 2 638 520969 4817611 220 40
8:00:56 1/9/2011 1 9 2011 8 641 521161 4817612 220 40
18:00:27 3/9/2013 3 9 2013 18 658 521057 4817612 220 40
10:00:53 1/17/2010 1 17 2010 10 647 520495 4817610 221 40
12:00:54 3/8/2011 3 8 2011 12 653 521108 4817612 220 40
4:01:34 4/17/2012 4 17 2012 4 676 521893 4817615 218 40
14:00:40 1/23/2011 1 23 2011 14 641 521224 4817612 219 40
18:01:14 3/21/2010 3 21 2010 18 651 522261 4817616 217 40
22:00:56 3/16/2010 3 16 2010 22 655 520795 4817611 221 40
0:00:47 3/15/2013 3 15 2013 0 663 521064 4817612 220 40
6:00:42 3/10/2013 3 10 2013 6 658 521098 4817612 220 40
4:00:41 3/10/2013 3 10 2013 4 658 521096 4817612 220 40
2:00:27 2/10/2013 2 10 2013 2 665 521288 4817613 219 40
8:00:24 12/25/2012 12 25 2012 8 665 521091 4817613 220 40
20:00:54 3/8/2013 3 8 2013 20 677 520941 4817612 220 40
18:00:54 12/23/2010 12 23 2010 18 657 520809 4817612 220 40
2:00:41 3/10/2013 3 10 2013 2 658 521097 4817613 220 40
10:00:24 12/19/2008 12 19 2008 10 637 522003 4817616 218 40
16:00:26 3/28/2011 3 28 2011 16 801 521588 4817614 219 40
22:00:44 3/26/2011 3 26 2011 22 669 523592 4817621 214 40
14:02:45 12/21/2009 12 21 2009 14 633 521910 4817615 218 40
14:00:56 4/16/2011 4 16 2011 14 665 521967 4817616 218 40
2:00:54 3/6/2014 3 6 2014 2 916 523857 4817622 213 40
6:00:52 2/19/2011 2 19 2011 6 638 521413 4817614 219 40
14:00:42 3/13/2012 3 13 2012 14 665 521619 4817614 218 40
4:00:38 4/1/2012 4 1 2012 4 681 521344 4817614 219 40
2:00:53 1/16/2011 1 16 2011 2 646 520965 4817613 220 40
18:00:41 1/8/2013 1 8 2013 18 677 520515 4817611 221 40
16:00:42 1/9/2011 1 9 2011 16 654 520662 4817612 221 40
14:00:55 2/22/2011 2 22 2011 14 638 521551 4817615 219 40
10:00:57 2/5/2014 2 5 2014 10 914 521381 4817614 219 40
12:00:42 12/21/2009 12 21 2009 12 633 521916 4817616 218 40
18:00:54 2/25/2011 2 25 2011 18 653 521393 4817614 219 40
22:00:41 3/25/2011 3 25 2011 22 668 520985 4817613 220 40



14:01:10 1/23/2010 1 23 2010 14 638 521598 4817615 219 40
8:01:12 1/2/2014 1 2 2014 8 917 520940 4817613 220 40
14:00:36 2/23/2013 2 23 2013 14 671 521130 4817614 220 40
2:00:54 4/1/2012 4 1 2012 2 681 521336 4817615 219 40
8:01:12 12/12/2009 12 12 2009 8 648 521904 4817617 218 40
10:00:42 12/9/2011 12 9 2011 10 658 520296 4817612 222 40
6:00:47 1/2/2014 1 2 2014 6 917 520945 4817614 220 40
6:00:42 4/1/2012 4 1 2012 6 677 521343 4817615 219 40
6:00:56 3/9/2014 3 9 2014 6 679 521296 4817615 219 40
2:00:21 3/25/2011 3 25 2011 2 660 521335 4817615 219 40
2:00:54 3/11/2014 3 11 2014 2 918 524698 4817627 97 40
4:00:32 12/26/2010 12 26 2010 4 639 523557 4817623 214 40
8:00:54 12/29/2012 12 29 2012 8 674 521270 4817615 219 40
16:00:56 2/22/2013 2 22 2013 16 665 521140 4817615 220 40
10:00:56 1/25/2011 1 25 2011 10 655 520850 4817614 220 40
6:22:11 5/7/2013 5 7 2013 6 657 522575 4817619 216 40
22:00:44 3/20/2012 3 20 2012 22 658 521228 4817615 219 40
14:00:47 1/11/2013 1 11 2013 14 680 521022 4817614 220 40
0:00:36 2/5/2010 2 5 2010 0 638 521093 4817615 220 40
0:00:53 3/17/2014 3 17 2014 0 914 520820 4817614 220 40
8:00:54 1/23/2014 1 23 2014 8 671 521141 4817615 220 40
14:00:30 2/11/2011 2 11 2011 14 638 521257 4817615 219 40
0:00:47 1/16/2011 1 16 2011 0 646 520964 4817615 220 40
10:00:54 12/23/2012 12 23 2012 10 663 521947 4817618 218 40
16:00:53 3/13/2012 3 13 2012 16 665 521619 4817617 218 40
22:00:42 4/6/2011 4 6 2011 22 664 524475 4817627 97 40
0:00:30 3/6/2014 3 6 2014 0 916 523841 4817624 213 40
2:00:50 12/18/2011 12 18 2011 2 667 522222 4817619 217 40
14:00:49 3/31/2008 3 31 2008 14 634 521451 4817616 219 40
10:00:47 2/28/2011 2 28 2011 10 646 521584 4817617 219 40
8:00:54 2/17/2011 2 17 2011 8 657 521347 4817616 219 40
8:00:47 4/15/2008 4 15 2008 8 633 520875 4817615 220 40
0:00:37 3/30/2011 3 30 2011 0 650 523844 4817625 213 40
0:00:56 2/10/2013 2 10 2013 0 665 521283 4817616 219 40
4:00:53 2/19/2011 2 19 2011 4 638 521418 4817617 219 40
2:00:54 3/31/2011 3 31 2011 2 665 520837 4817615 220 40
4:01:53 3/22/2009 3 22 2009 4 646 521698 4817617 218 40
18:00:54 1/23/2010 1 23 2010 18 642 524694 4817628 97 40
0:00:54 3/27/2011 3 27 2011 0 661 523755 4817625 213 40
2:00:55 3/25/2009 3 25 2009 2 637 524238 4817626 126 40
18:01:48 12/9/2010 12 9 2010 18 638 521200 4817616 220 40
4:00:32 2/13/2011 2 13 2011 4 655 521022 4817616 220 40
20:00:54 4/22/2013 4 22 2013 20 671 521398 4817617 219 40
6:00:53 1/21/2011 1 21 2011 6 655 521935 4817619 218 40
0:00:47 1/3/2009 1 3 2009 0 637 523935 4817626 213 40
10:00:56 12/3/2010 12 3 2010 10 653 520986 4817616 220 40
2:00:48 3/25/2008 3 25 2008 2 635 523984 4817626 213 40
4:00:56 1/20/2010 1 20 2010 4 641 521148 4817617 220 40
4:00:53 3/16/2011 3 16 2011 4 801 520926 4817616 220 40
12:00:42 4/19/2011 4 19 2011 12 665 521262 4817617 219 40
18:00:43 3/3/2009 3 3 2009 18 637 523816 4817626 213 40
22:00:41 12/23/2012 12 23 2012 22 674 521225 4817617 219 40
0:00:30 3/18/2010 3 18 2010 0 655 520768 4817616 221 40
0:00:20 4/6/2011 4 6 2011 0 664 524247 4817628 126 40



18:02:29 1/8/2012 1 8 2012 18 641 520690 4817616 221 40
18:00:50 1/5/2009 1 5 2009 18 637 523953 4817627 213 40
2:00:56 3/30/2011 3 30 2011 2 650 523847 4817627 213 40
14:00:48 1/5/2013 1 5 2013 14 671 520988 4817617 220 40
6:00:44 3/11/2014 3 11 2014 6 918 524684 4817630 97 40
22:00:43 2/27/2014 2 27 2014 22 909 524290 4817628 126 40
20:00:53 1/25/2014 1 25 2014 20 671 521392 4817619 219 40
12:00:56 2/15/2013 2 15 2013 12 677 521528 4817619 219 40
22:01:21 12/29/2013 12 29 2013 22 917 520533 4817616 221 40
22:00:54 12/15/2012 12 15 2012 22 680 523730 4817627 213 40
22:00:55 12/24/2012 12 24 2012 22 677 521142 4817618 220 40
18:00:41 12/24/2012 12 24 2012 18 677 521151 4817618 220 40
2:00:41 4/2/2011 4 2 2011 2 660 521295 4817619 219 40
10:00:54 12/23/2012 12 23 2012 10 665 522004 4817621 218 40
0:00:53 12/30/2012 12 30 2012 0 674 520810 4817617 220 40
6:00:53 3/16/2011 3 16 2011 6 801 520925 4817617 220 40
18:00:43 12/23/2012 12 23 2012 18 674 521227 4817618 219 40
18:00:55 2/28/2014 2 28 2014 18 916 521676 4817620 218 40
18:00:55 3/13/2010 3 13 2010 18 639 520688 4817617 221 40
10:00:54 1/9/2013 1 9 2013 10 671 521211 4817618 219 40
6:00:54 4/1/2012 4 1 2012 6 681 521335 4817619 219 40
0:00:41 3/31/2011 3 31 2011 0 665 520836 4817617 220 40
0:00:56 2/18/2010 2 18 2010 0 643 524209 4817629 126 40
6:00:43 3/11/2012 3 11 2012 6 658 521260 4817619 219 40
14:00:47 2/13/2011 2 13 2011 14 638 521492 4817620 219 40
10:00:48 1/2/2009 1 2 2009 10 634 524151 4817629 126 40
0:00:54 4/15/2010 4 15 2010 0 654 521402 4817620 219 40
10:00:24 1/25/2010 1 25 2010 10 640 521049 4817619 220 40
10:00:47 1/23/2011 1 23 2011 10 650 524497 4817630 97 40
2:00:49 4/2/2011 4 2 2011 2 655 521231 4817619 219 40
6:00:47 12/21/2009 12 21 2009 6 638 522081 4817622 217 40
16:00:13 12/14/2008 12 14 2008 16 634 521613 4817621 218 40
14:00:51 4/24/2008 4 24 2008 14 633 522178 4817623 217 40
18:00:42 12/24/2010 12 24 2010 18 657 521088 4817619 220 40
6:00:49 3/22/2009 3 22 2009 6 648 521280 4817620 219 40
18:00:47 1/21/2010 1 21 2010 18 647 520078 4817616 222 40
16:00:47 12/3/2010 12 3 2010 16 653 520873 4817618 220 40
6:00:50 2/13/2011 2 13 2011 6 655 521026 4817619 220 40
0:00:14 3/25/2009 3 25 2009 0 634 521407 4817620 219 40
22:00:23 2/2/2009 2 2 2009 22 632 521543 4817621 219 40
22:01:23 12/22/2013 12 22 2013 22 909 522280 4817623 217 40
10:01:07 2/16/2011 2 16 2011 10 638 521659 4817621 218 40
22:00:47 3/11/2011 3 11 2011 22 801 521351 4817620 219 40
22:00:48 3/7/2013 3 7 2013 22 658 521109 4817620 220 40
10:00:19 1/16/2010 1 16 2010 10 647 520537 4817618 221 40
2:00:42 4/18/2012 4 18 2012 2 676 522157 4817623 217 40
22:00:42 4/1/2011 4 1 2011 22 660 521290 4817620 219 40
10:00:24 3/29/2010 3 29 2010 10 656 522223 4817623 217 40
18:00:50 12/8/2011 12 8 2011 18 658 520924 4817619 220 40
6:00:42 3/16/2011 3 16 2011 6 655 522213 4817624 217 40
22:00:56 2/26/2014 2 26 2014 22 914 521116 4817620 220 40
4:00:33 3/13/2013 3 13 2013 4 663 524293 4817631 126 40
16:00:54 3/19/2011 3 19 2011 16 801 521061 4817620 220 40
0:00:41 2/7/2014 2 7 2014 0 909 521369 4817621 219 40



6:00:53 3/31/2014 3 31 2014 6 908 521914 4817623 218 40
22:00:41 3/23/2011 3 23 2011 22 658 521059 4817620 220 40
6:00:53 1/23/2014 1 23 2014 6 671 521130 4817621 220 40
18:00:47 3/7/2013 3 7 2013 18 658 520769 4817620 221 40
4:00:53 12/25/2012 12 25 2012 4 665 521059 4817621 220 40
18:00:47 1/6/2011 1 6 2011 18 801 521099 4817621 220 40
18:00:44 1/24/2010 1 24 2010 18 638 520978 4817620 220 40
12:00:38 3/29/2010 3 29 2010 12 656 522114 4817624 217 40
22:00:41 1/5/2009 1 5 2009 22 637 523942 4817630 213 40
4:00:48 1/13/2011 1 13 2011 4 650 523917 4817630 213 40
12:00:54 2/11/2011 2 11 2011 12 638 521293 4817622 219 40
18:00:53 3/17/2010 3 17 2010 18 801 520892 4817620 220 40
2:00:25 12/30/2012 12 30 2012 2 674 520810 4817620 220 40
2:01:04 1/13/2011 1 13 2011 2 650 523918 4817631 213 40
22:00:50 12/10/2010 12 10 2010 22 655 523467 4817629 214 40
8:00:56 12/26/2010 12 26 2010 8 639 523543 4817629 214 40
16:00:53 2/16/2011 2 16 2011 16 650 521686 4817623 218 40
0:00:50 3/12/2011 3 12 2011 0 801 521353 4817622 219 40
22:00:24 2/6/2014 2 6 2014 22 909 521362 4817622 219 40
0:00:41 12/19/2013 12 19 2013 0 671 524594 4817633 97 40
0:00:41 12/21/2013 12 21 2013 0 908 521302 4817622 219 40
4:00:53 3/29/2012 3 29 2012 4 663 521608 4817623 218 40
14:00:26 2/16/2011 2 16 2011 14 650 521678 4817623 218 40
0:00:41 4/2/2011 4 2 2011 0 660 521289 4817622 219 40
0:00:48 3/26/2011 3 26 2011 0 668 520976 4817621 220 40
16:00:56 1/1/2014 1 1 2014 16 917 521115 4817622 220 40
6:00:53 4/19/2008 4 19 2008 6 637 523954 4817631 213 40
8:00:31 1/12/2009 1 12 2009 8 634 523914 4817631 213 40
14:00:48 3/25/2009 3 25 2009 14 638 522047 4817625 217 40
16:00:50 4/18/2014 4 18 2014 16 916 522115 4817625 217 40
18:00:50 2/27/2012 2 27 2012 18 665 520684 4817621 221 40
20:00:47 2/28/2014 2 28 2014 20 907 521127 4817622 220 40
2:00:53 3/8/2013 3 8 2013 2 658 521110 4817622 220 40
10:00:51 12/21/2013 12 21 2013 10 917 521592 4817624 219 40
0:00:24 3/8/2013 3 8 2013 0 658 521110 4817622 220 40
0:01:23 4/13/2013 4 13 2013 0 677 521938 4817625 218 40
6:00:53 12/25/2012 12 25 2012 6 677 521167 4817622 220 40
8:00:53 12/25/2012 12 25 2012 8 677 521170 4817622 220 40
14:00:53 3/26/2010 3 26 2010 14 653 522006 4817625 218 40
0:00:44 3/24/2011 3 24 2011 0 658 521057 4817622 220 40
18:00:55 12/21/2012 12 21 2012 18 674 520965 4817622 220 40
4:00:54 12/2/2010 12 2 2010 4 801 521069 4817622 220 40
14:00:17 12/31/2013 12 31 2013 14 671 521098 4817622 220 40
16:00:54 2/24/2011 2 24 2011 16 654 522569 4817627 216 40
16:00:35 3/19/2008 3 19 2008 16 637 521640 4817624 218 40
8:00:53 1/26/2011 1 26 2011 8 647 521128 4817623 220 40
8:00:49 3/6/2014 3 6 2014 8 917 523694 4817631 213 40
8:00:54 2/12/2011 2 12 2011 8 638 521315 4817623 219 40
22:01:49 3/16/2014 3 16 2014 22 914 520825 4817622 220 40
22:00:25 3/27/2011 3 27 2011 22 658 521279 4817623 219 40
2:00:53 12/25/2012 12 25 2012 2 665 521067 4817623 220 40
4:00:50 4/1/2012 4 1 2012 4 673 521372 4817624 219 40
18:00:36 12/3/2010 12 3 2010 18 638 520864 4817622 220 40
4:00:55 1/26/2014 1 26 2014 4 679 521081 4817623 220 40



6:00:19 2/28/2014 2 28 2014 6 679 521130 4817623 220 40
0:01:25 3/27/2014 3 27 2014 0 917 521678 4817625 218 40
18:00:41 3/23/2011 3 23 2011 18 658 521057 4817623 220 40
0:00:36 2/3/2009 2 3 2009 0 632 521553 4817624 219 40
6:00:48 12/26/2010 12 26 2010 6 639 523544 4817631 214 40
12:00:46 4/6/2012 4 6 2012 12 671 521922 4817626 218 40
18:01:01 1/10/2013 1 10 2013 18 680 521469 4817624 219 40
18:00:47 4/21/2011 4 21 2011 18 801 522247 4817627 217 40
4:00:53 3/25/2009 3 25 2009 4 642 522018 4817626 217 40
8:00:53 12/17/2011 12 17 2011 8 667 522301 4817627 217 40
14:00:48 1/10/2009 1 10 2009 14 637 522919 4817629 215 40
4:00:29 1/6/2010 1 6 2010 4 640 521272 4817624 219 40
20:00:54 12/22/2013 12 22 2013 20 909 522284 4817627 217 40
10:01:22 4/19/2014 4 19 2014 10 914 522610 4817628 216 40
4:00:47 2/13/2011 2 13 2011 4 650 520985 4817623 220 40
12:00:42 4/1/2012 4 1 2012 12 663 522426 4817628 216 40
12:00:54 3/8/2011 3 8 2011 12 641 521095 4817623 220 40
0:00:48 12/18/2011 12 18 2011 0 667 522163 4817627 217 40
2:00:48 1/1/2014 1 1 2014 2 658 520952 4817623 220 40
18:00:41 2/2/2009 2 2 2009 18 632 521542 4817625 219 40
14:00:53 1/5/2010 1 5 2010 14 641 522053 4817626 217 40
6:00:57 2/13/2010 2 13 2010 6 643 524809 4817636 97 40
8:01:12 11/28/2013 11 28 2013 8 914 520779 4817622 221 40
18:00:54 12/24/2010 12 24 2010 18 657 521195 4817624 220 40
18:00:54 1/9/2013 1 9 2013 18 680 521458 4817625 219 40
22:00:47 2/28/2014 2 28 2014 22 907 521125 4817624 220 40
22:00:54 2/19/2011 2 19 2011 22 801 521075 4817624 220 40
6:00:24 1/6/2010 1 6 2010 6 641 521078 4817624 220 40
18:00:57 12/1/2010 12 1 2010 18 646 521028 4817624 220 40
0:00:47 2/20/2011 2 20 2011 0 646 521135 4817624 220 40
4:00:56 3/16/2011 3 16 2011 4 655 522212 4817628 217 40
6:00:42 1/26/2014 1 26 2014 6 679 520994 4817624 220 40
16:00:56 3/17/2014 3 17 2014 16 679 521616 4817626 218 40
18:01:07 2/26/2012 2 26 2012 18 663 520577 4817623 221 40
18:00:54 2/8/2009 2 8 2009 18 632 521229 4817625 219 40
18:00:39 4/2/2009 4 2 2009 18 648 521145 4817625 220 40
2:00:26 3/22/2009 3 22 2009 2 634 522218 4817628 217 40
14:00:54 2/18/2014 2 18 2014 14 916 521241 4817625 219 40
4:00:53 2/17/2011 2 17 2011 4 650 521357 4817625 219 40
4:00:46 2/15/2014 2 15 2014 4 679 521580 4817626 219 40
0:00:14 1/2/2014 1 2 2014 0 671 520693 4817623 221 40
10:00:42 4/1/2012 4 1 2012 10 663 522242 4817628 217 40
8:00:47 1/8/2011 1 8 2011 8 655 521360 4817626 219 40
4:00:41 3/22/2011 3 22 2011 4 801 521075 4817625 220 40
6:00:49 12/25/2012 12 25 2012 6 665 521081 4817625 220 40
10:00:54 12/21/2009 12 21 2009 10 639 521908 4817627 218 40
0:00:35 3/1/2014 3 1 2014 0 907 521121 4817625 220 40
6:00:42 1/6/2010 1 6 2010 6 633 521233 4817625 219 40
8:00:54 12/24/2013 12 24 2013 8 917 520951 4817624 220 40
10:01:18 1/11/2013 1 11 2013 10 665 520850 4817624 220 40
4:00:54 3/29/2009 3 29 2009 4 633 521079 4817625 220 40
0:00:54 3/26/2014 3 26 2014 0 917 521073 4817625 220 40
16:01:47 1/10/2013 1 10 2013 16 671 521477 4817626 219 40
14:01:11 2/12/2014 2 12 2014 14 679 522136 4817628 217 40



2:00:47 3/22/2009 3 22 2009 2 643 522138 4817628 217 40
22:00:25 4/2/2011 4 2 2011 22 663 520846 4817624 220 40
16:00:47 3/15/2011 3 15 2011 16 801 521893 4817628 218 40
4:00:53 4/19/2008 4 19 2008 4 637 523953 4817635 213 40
2:00:48 2/3/2009 2 3 2009 2 632 521571 4817627 219 40
14:00:44 2/12/2011 2 12 2011 14 657 520815 4817624 220 40
16:00:48 2/4/2010 2 4 2010 16 638 521193 4817625 220 40
2:00:42 12/21/2013 12 21 2013 2 908 521303 4817626 219 40
22:00:47 3/9/2013 3 9 2013 22 658 521091 4817625 220 40
4:00:56 1/26/2011 1 26 2011 4 657 521128 4817625 220 40
18:00:54 3/19/2010 3 19 2010 18 656 520697 4817624 221 40
18:00:41 4/3/2009 4 3 2009 18 633 520920 4817625 220 40
18:00:44 3/10/2011 3 10 2011 18 655 522777 4817631 216 40
0:00:33 4/2/2011 4 2 2011 0 655 521228 4817626 219 40
2:00:54 12/26/2010 12 26 2010 2 657 520940 4817625 220 40
4:00:50 1/18/2011 1 18 2011 4 647 520914 4817625 220 40
6:00:39 12/9/2010 12 9 2010 6 655 523401 4817633 214 40
16:00:53 2/16/2011 2 16 2011 16 657 521696 4817627 218 40
20:00:53 3/16/2014 3 16 2014 20 907 522174 4817629 217 40
18:01:14 3/16/2011 3 16 2011 18 801 521790 4817628 218 40
6:00:52 1/22/2014 1 22 2014 6 671 521163 4817626 220 40
8:00:54 12/25/2012 12 25 2012 8 674 521236 4817626 219 40
10:01:52 2/5/2013 2 5 2013 10 677 521516 4817627 219 40
0:00:53 2/20/2011 2 20 2011 0 801 521078 4817625 220 40
0:00:53 4/17/2012 4 17 2012 0 676 521731 4817628 218 40
8:00:47 2/17/2011 2 17 2011 8 650 521356 4817627 219 40
2:00:47 3/23/2009 3 23 2009 2 633 523539 4817634 214 40
2:00:34 1/26/2011 1 26 2011 2 657 521128 4817626 220 40
10:00:55 2/15/2010 2 15 2010 10 647 524675 4817638 97 40
18:00:42 12/15/2013 12 15 2013 18 917 521170 4817626 220 40
12:00:56 12/21/2009 12 21 2009 12 639 521908 4817629 218 40
20:00:23 3/18/2012 3 18 2012 20 658 521267 4817627 219 40
2:00:53 3/22/2011 3 22 2011 2 801 521070 4817626 220 40
6:01:12 12/24/2013 12 24 2013 6 917 520950 4817626 220 40
6:00:54 11/23/2010 11 23 2010 6 639 521930 4817629 218 40
14:00:15 1/25/2011 1 25 2011 14 801 524686 4817639 97 40
10:00:48 2/6/2014 2 6 2014 10 671 521338 4817628 219 40
10:00:54 1/26/2012 1 26 2012 10 665 521155 4817627 220 40
12:00:23 3/22/2010 3 22 2010 12 801 522099 4817630 217 40
8:01:18 2/19/2010 2 19 2010 8 643 524804 4817640 97 40
22:00:54 12/30/2013 12 30 2013 22 914 521133 4817627 220 40
14:00:44 12/27/2010 12 27 2010 14 647 521509 4817629 219 40
2:00:53 4/1/2010 4 1 2010 2 655 524688 4817639 97 40
10:00:53 12/29/2012 12 29 2012 10 674 521241 4817628 219 40
16:00:53 1/1/2010 1 1 2010 16 640 521651 4817629 218 40
18:00:54 12/15/2013 12 15 2013 18 914 520954 4817627 220 40
12:00:54 3/22/2010 3 22 2010 12 647 522106 4817631 217 40
6:00:51 3/22/2010 3 22 2010 6 646 521214 4817628 219 40
16:00:54 4/21/2011 4 21 2011 16 801 522248 4817631 217 40
10:00:36 2/11/2011 2 11 2011 10 641 521279 4817628 219 40
4:00:25 2/14/2009 2 14 2009 4 632 521361 4817629 219 40
22:00:48 4/6/2011 4 6 2011 22 662 524472 4817639 97 40
12:00:26 1/2/2009 1 2 2009 12 634 524161 4817638 126 40
6:00:50 3/22/2011 3 22 2011 6 801 521076 4817628 220 40



8:00:42 12/31/2009 12 31 2009 8 640 521269 4817628 219 40
2:00:54 2/17/2011 2 17 2011 2 654 521449 4817629 219 40
10:00:14 1/19/2010 1 19 2010 10 641 521013 4817628 220 40
22:00:55 1/12/2011 1 12 2011 22 647 524773 4817641 97 40
18:01:12 1/29/2011 1 29 2011 18 641 520502 4817626 221 40
6:00:56 12/24/2013 12 24 2013 6 671 520970 4817628 220 40
2:00:57 3/1/2014 3 1 2014 2 679 521419 4817629 219 40
0:00:49 4/9/2009 4 9 2009 0 639 523792 4817637 213 40
18:00:49 12/26/2010 12 26 2010 18 650 523674 4817637 213 40
0:00:55 2/20/2011 2 20 2011 0 657 521030 4817628 220 40
22:00:53 12/20/2013 12 20 2013 22 908 521299 4817629 219 40
6:00:53 12/10/2010 12 10 2010 6 654 521129 4817629 220 40
18:00:48 12/21/2013 12 21 2013 18 917 521161 4817629 220 40
12:00:54 1/5/2010 1 5 2010 12 641 522048 4817632 217 40
22:00:47 3/8/2011 3 8 2011 22 647 521215 4817629 219 40
16:00:31 2/5/2009 2 5 2009 16 632 521449 4817630 219 40
0:00:24 4/3/2011 4 3 2011 0 663 520848 4817628 220 40
2:00:42 3/5/2009 3 5 2009 2 637 523692 4817637 213 40
18:00:23 3/28/2009 3 28 2009 18 634 521272 4817629 219 40
4:00:39 12/26/2010 12 26 2010 4 657 520942 4817628 220 40
4:00:42 2/17/2011 2 17 2011 4 654 521450 4817630 219 40
22:00:54 3/19/2008 3 19 2008 22 636 521524 4817630 219 40
10:00:41 4/15/2008 4 15 2008 10 633 520914 4817628 220 40
8:00:43 12/23/2008 12 23 2008 8 637 524480 4817640 97 40
18:00:33 3/27/2014 3 27 2014 18 917 521933 4817632 218 40
4:00:26 2/3/2009 2 3 2009 4 632 521566 4817631 219 40
0:00:44 3/10/2013 3 10 2013 0 658 521092 4817629 220 40
2:00:45 1/26/2014 1 26 2014 2 679 521129 4817629 220 40
2:00:48 1/18/2011 1 18 2011 2 647 520918 4817629 220 40
22:00:59 4/22/2013 4 22 2013 22 679 521220 4817630 219 40
10:00:54 1/24/2011 1 24 2011 10 641 521237 4817630 219 40
6:00:48 4/1/2012 4 1 2012 6 673 521370 4817630 219 40
22:00:56 3/17/2010 3 17 2010 22 638 521076 4817629 220 40
16:00:54 1/27/2014 1 27 2014 16 909 521723 4817631 218 40
10:00:54 12/21/2013 12 21 2013 10 671 521181 4817630 220 40
12:00:41 1/1/2014 1 1 2014 12 907 520995 4817629 220 40
18:00:52 12/27/2012 12 27 2012 18 674 520945 4817629 220 40
12:00:38 2/24/2013 2 24 2013 12 665 521199 4817630 220 40
6:00:26 4/19/2014 4 19 2014 6 908 523362 4817637 214 40
22:00:54 11/15/2011 11 15 2011 22 658 521767 4817632 218 40
22:00:56 2/26/2014 2 26 2014 22 916 521148 4817630 220 40
4:00:54 1/16/2011 1 16 2011 4 641 521011 4817630 220 40
4:00:43 3/31/2011 3 31 2011 4 801 520867 4817629 220 40
14:00:40 1/23/2011 1 23 2011 14 657 520963 4817629 220 40
12:00:42 3/25/2009 3 25 2009 12 638 522019 4817633 217 40
22:00:48 2/8/2009 2 8 2009 22 632 521228 4817630 219 40
10:00:53 2/5/2014 2 5 2014 10 671 521502 4817631 219 40
4:00:54 12/10/2010 12 10 2010 4 654 521130 4817630 220 40
0:00:55 3/9/2011 3 9 2011 0 655 521215 4817631 219 40
18:00:53 12/28/2012 12 28 2012 18 677 521150 4817631 220 40
6:00:56 2/13/2011 2 13 2011 6 650 520988 4817630 220 40
4:00:54 3/22/2010 3 22 2010 4 646 521205 4817631 220 40
10:00:55 12/26/2009 12 26 2009 10 640 521208 4817631 219 40
4:00:51 4/21/2011 4 21 2011 4 654 523509 4817638 214 40



2:00:54 1/16/2011 1 16 2011 2 641 521005 4817630 220 40
18:00:49 1/26/2014 1 26 2014 18 671 520799 4817630 221 40
4:00:35 4/1/2012 4 1 2012 4 679 521317 4817631 219 40
18:00:53 4/12/2012 4 12 2012 18 674 522095 4817634 217 40
4:00:24 12/25/2012 12 25 2012 4 677 521144 4817631 220 40
6:00:54 3/29/2012 3 29 2012 6 663 521607 4817633 218 40
0:00:42 3/29/2009 3 29 2009 0 638 521148 4817631 220 40
22:00:14 12/8/2011 12 8 2011 22 658 521165 4817631 220 40
22:00:42 3/17/2010 3 17 2010 22 650 521619 4817633 218 40
8:00:44 4/9/2013 4 9 2013 8 658 523668 4817640 213 40
6:00:50 1/5/2010 1 5 2010 6 641 522055 4817634 217 40
6:00:41 2/17/2011 2 17 2011 6 654 521450 4817632 219 40
18:00:41 1/17/2011 1 17 2011 18 650 521094 4817631 220 40
10:00:54 1/1/2014 1 1 2014 10 907 520996 4817631 220 40
14:00:26 2/19/2009 2 19 2009 14 634 521287 4817632 219 40
0:00:30 3/18/2010 3 18 2010 0 638 521075 4817631 220 40
2:00:24 1/6/2010 1 6 2010 2 640 521262 4817632 219 40
0:00:43 12/29/2012 12 29 2012 0 677 520983 4817631 220 40
18:00:54 3/31/2011 3 31 2011 18 665 521892 4817634 218 40
14:00:41 1/1/2014 1 1 2014 14 917 521141 4817632 220 40
22:00:24 1/13/2011 1 13 2011 22 657 521644 4817633 218 40
6:00:53 12/30/2008 12 30 2008 6 635 521302 4817632 219 40
22:00:48 3/28/2009 3 28 2009 22 638 521147 4817632 220 40
2:01:23 3/9/2013 3 9 2013 2 679 521150 4817632 220 40
6:00:54 1/16/2010 1 16 2010 6 641 520109 4817629 222 40
10:00:41 1/6/2010 1 6 2010 10 641 521120 4817632 220 40
8:00:56 4/1/2012 4 1 2012 8 663 522194 4817636 217 40
2:00:23 12/21/2011 12 21 2011 2 658 521725 4817634 218 40
12:00:48 1/1/2014 1 1 2014 12 917 521146 4817632 220 40
18:00:53 2/5/2011 2 5 2011 18 646 520652 4817631 221 40
0:00:39 3/9/2013 3 9 2013 0 679 521150 4817632 220 40
2:00:55 12/19/2008 12 19 2008 2 632 521641 4817634 218 40
8:00:52 2/17/2011 2 17 2011 8 654 521449 4817633 219 40
2:00:41 12/22/2011 12 22 2011 2 658 521672 4817634 218 40
18:00:25 1/5/2010 1 5 2010 18 643 521351 4817633 219 40
6:00:55 2/5/2010 2 5 2010 6 640 521139 4817633 220 40
0:01:23 3/20/2014 3 20 2014 0 909 521484 4817634 219 40
0:00:48 12/24/2010 12 24 2010 0 657 520812 4817632 220 40
2:00:41 2/20/2009 2 20 2009 2 632 524570 4817644 97 40
22:00:53 3/30/2011 3 30 2011 22 801 520872 4817632 220 40
2:00:55 3/29/2009 3 29 2009 2 635 521293 4817633 219 40
4:00:53 2/20/2009 2 20 2009 4 632 524571 4817645 97 40
16:00:24 1/27/2011 1 27 2011 16 647 521581 4817634 219 40
0:00:54 3/18/2010 3 18 2010 0 650 521623 4817635 218 40
22:00:27 3/19/2014 3 19 2014 22 909 521488 4817634 219 40
0:00:48 3/31/2011 3 31 2011 0 801 520867 4817632 220 40
12:00:42 1/25/2013 1 25 2013 12 679 521316 4817634 219 40
22:00:24 1/25/2014 1 25 2014 22 679 521136 4817633 220 40
18:00:36 1/28/2011 1 28 2011 18 655 521158 4817633 220 40
18:00:48 3/26/2011 3 26 2011 18 658 522507 4817638 216 40
16:00:37 2/8/2014 2 8 2014 16 914 520637 4817632 221 40
10:00:54 11/19/2010 11 19 2010 10 801 521417 4817634 219 40
8:00:39 1/22/2014 1 22 2014 8 671 521168 4817634 220 40
0:00:36 3/29/2009 3 29 2009 0 635 521301 4817634 219 40



8:00:57 1/20/2010 1 20 2010 8 641 521129 4817634 220 40
18:00:56 2/15/2011 2 15 2011 18 655 521137 4817634 220 40
2:00:24 3/31/2011 3 31 2011 2 801 520873 4817633 220 40
22:00:54 1/5/2010 1 5 2010 22 643 521352 4817634 219 40
16:00:58 12/14/2013 12 14 2013 16 917 520758 4817633 221 40
12:00:54 12/29/2012 12 29 2012 12 674 521234 4817634 219 40
8:00:51 1/26/2014 1 26 2014 8 679 520985 4817633 220 40
14:00:38 2/16/2011 2 16 2011 14 657 521689 4817636 218 40
4:00:36 3/2/2013 3 2 2013 4 677 521161 4817634 220 40
4:00:15 12/25/2008 12 25 2008 4 635 524402 4817645 126 40
0:00:40 2/16/2014 2 16 2014 0 908 524199 4817644 126 40
22:00:53 12/29/2008 12 29 2008 22 635 521326 4817635 219 40
10:00:54 2/24/2013        2       24      2013    10      665     521185  4817634 220     40
0:00:50 1/22/2014       1       22      2014    0       671     521157  4817634 220     40
6:00:54 2/20/2009       2       20      2009    6       632     524570  4817646 97      40
18:00:23        4/2/2009        4       2       2009    18      633     520954  4817634 220     40
6:00:41 12/16/2009      12      16      2009    6       640     521756  4817636 218     40
18:01:10        1/24/2013       1       24      2013    18      677     521499  4817636 219     40
6:01:18 12/25/2012      12      25      2012    6       674     521242  4817635 219     40
6:01:24 12/30/2013      12      30      2013    6       917     521545  4817636 219     40
12:00:54        1/23/2011       1       23      2011    12      641     521259  4817635 219     40
2:00:26 3/9/2011        3       9       2011    2       655     521212  4817635 219     40
13:21:42        1/17/2014       1       17      2014    13      657     520921  4817634 220     40
18:00:43        4/13/2010       4       13      2010    18      652     522011  4817637 217     40
4:00:48 2/28/2010       2       28      2010    4       641     521133  4817635 220     40
22:00:42        3/24/2009       3       24      2009    22      648     521342  4817635 219     40
2:00:54 3/17/2010       3       17      2010    2       655     520727  4817633 221     40
0:00:48 12/30/2012      12      30      2012    0       677     520876  4817634 220     40
6:00:34 3/29/2009       3       29      2009    6       635     521300  4817635 219     40
4:00:42 3/31/2011       3       31      2011    4       667     523303  4817642 214     40
2:00:42 12/29/2012      12      29      2012    2       677     520984  4817634 220     40
18:00:54        2/28/2014       2       28      2014    18      917     522366  4817639 217     40
6:00:53 3/5/2011        3       5       2011    6       801     523755  4817644 213     40
18:00:16        12/24/2008      12      24      2008    18      632     521635  4817636 218     40
18:00:53        1/9/2013        1       9       2013    18      671     521484  4817636 219     40
18:00:54        3/21/2010       3       21      2010    18      650     522831  4817641 215     40
20:00:56        1/25/2014       1       25      2014    20      679     521144  4817635 220     40
0:00:41 3/28/2011       3       28      2011    0       658     521290  4817636 219     40
10:00:30        1/25/2011       1       25      2011    10      657     520653  4817634 221     40
22:00:54        3/13/2010       3       13      2010    22      646     521019  4817635 220     40
22:00:50        4/6/2011        4       6       2011    22      666     524506  4817647 97      40
18:00:48        1/25/2011       1       25      2011    18      657     521014  4817635 220     40
22:00:53        3/8/2013        3       8       2013    22      679     521147  4817635 220     40
22:00:57        2/5/2011        2       5       2011    22      641     520992  4817635 220     40
22:00:35        3/8/2011        3       8       2011    22      655     521220  4817636 219     40
4:00:47 3/9/2011        3       9       2011    4       654     521206  4817636 219     40
16:00:48        2/12/2011       2       12      2011    16      650     520874  4817635 220     40
0:01:11 3/9/2011        3       9       2011    0       647     521219  4817636 219     40
18:00:50        4/28/2011       4       28      2011    18      664     524267  4817646 126     40
2:00:54 3/29/2009       3       29      2009    2       638     521145  4817636 220     40
22:00:54        1/16/2011       1       16      2011    22      641     521075  4817635 220     40
20:00:54        3/23/2014       3       23      2014    20      916     521453  4817637 219     40
6:00:27 12/16/2011      12      16      2011    6       658     522115  4817639 217     40
4:00:55 3/29/2009       3       29      2009    4       638     521146  4817636 220     40



18:00:48        3/28/2009       3       28      2009    18      638     521143  4817636 220     40
14:00:42        12/18/2013      12      18      2013    14      917     521304  4817636 219     40
18:00:46        4/28/2011       4       28      2011    18      658     524517  4817647 97      40
4:00:42 12/16/2011      12      16      2011    4       667     522191  4817639 217     40
14:00:30        2/10/2011       2       10      2011    14      657     521519  4817637 219     40
10:01:11        3/5/2012        3       5       2012    10      658     520825  4817635 220     40
14:00:54        4/6/2012        4       6       2012    14      671     521951  4817639 218     40
10:01:24        1/9/2012        1       9       2012    10      641     520857  4817635 220     40
6:00:47 1/20/2010       1       20      2010    6       641     521128  4817636 220     40
2:02:13 4/30/2011       4       30      2011    2       665     521390  4817637 219     40
0:00:48 2/9/2009        2       9       2009    0       632     521221  4817637 219     40
10:01:45        1/6/2012        1       6       2012    10      641     521148  4817636 220     40
22:00:55        12/30/2012      12      30      2012    22      677     520855  4817636 220     40
14:00:23        1/5/2010        1       5       2010    14      644     522301  4817640 217     40
0:00:39 12/30/2008      12      30      2008    0       635     521298  4817637 219     40
14:00:42        1/25/2011       1       25      2011    14      655     524660  4817649 97      40
4:00:54 3/9/2011        3       9       2011    4       801     521166  4817637 220     40
18:00:54        1/18/2010       1       18      2010    18      638     521064  4817636 220     40
18:00:14        12/1/2010       12      1       2010    18      801     520952  4817636 220     40
0:00:54 3/3/2010        3       3       2010    0       643     521096  4817636 220     40
0:00:38 12/25/2012      12      25      2012    0       677     521132  4817637 220     40
22:00:42        3/19/2011       3       19      2011    22      660     521132  4817637 220     40
16:00:56        1/25/2013       1       25      2013    16      679     520785  4817636 221     40
14:01:14        2/23/2013       2       23      2013    14      663     521189  4817637 220     40
12:00:48        1/23/2011       1       23      2011    12      657     520983  4817636 220     40
8:00:53 12/21/2013      12      21      2013    8       917     521822  4817639 218     40
8:00:53 12/24/2013      12      24      2013    8       671     520969  4817636 220     40
4:00:26 3/18/2011       3       18      2011    4       658     521263  4817637 219     40
22:00:47        3/2/2010        3       2       2010    22      643     521094  4817637 220     40
4:00:43 12/1/2010       12      1       2010    4       641     520132  4817634 222     40
10:00:53        3/2/2013        3       2       2013    10      677     521224  4817637 219     40
0:00:54 1/15/2010       1       15      2010    0       633     521295  4817638 219     40
22:01:24        12/2/2010       12      2       2010    22      647     521005  4817637 220     40
14:00:41        2/10/2011       2       10      2011    14      641     521673  4817639 218     40
14:00:54        4/7/2010        4       7       2010    14      654     521346  4817638 219     40
16:00:34        3/28/2011       3       28      2011    16      654     521451  4817638 219     40
0:00:31 12/25/2008      12      25      2008    0       635     524398  4817648 126     40
8:00:26 12/18/2013      12      18      2013    8       917     521604  4817639 219     40
16:01:12        1/13/2014       1       13      2014    16      908     524410  4817648 126     40
8:01:02 1/16/2011       1       16      2011    8       641     521005  4817637 220     40
20:00:57        12/23/2013      12      23      2013    20      914     521141  4817637 220     40
16:00:53        2/22/2013       2       22      2013    16      671     521124  4817637 220     40
14:00:38        2/10/2011       2       10      2011    14      638     521565  4817639 219     40
2:00:53 4/1/2012        4       1       2012    2       679     521309  4817638 219     40
6:00:24 1/26/2011       1       26      2011    6       657     521134  4817638 220     40
20:00:54        12/30/2013      12      30      2013    20      914     521137  4817638 220     40
18:00:44        12/30/2012      12      30      2012    18      677     520860  4817637 220     40
22:01:43        12/16/2013      12      16      2013    22      917     521716  4817640 218     40
0:01:12 3/9/2011        3       9       2011    0       654     521196  4817638 220     40
14:00:33        4/6/2012        4       6       2012    14      677     522307  4817642 217     40
16:00:48        1/13/2011       1       13      2011    16      646     521516  4817639 219     40
4:00:43 3/29/2009       3       29      2009    4       635     521296  4817639 219     40
2:00:50 12/25/2008      12      25      2008    2       635     524393  4817649 126     40
4:00:47 1/11/2013       1       11      2013    4       677     520819  4817637 220     40



16:00:47        2/13/2014       2       13      2014    16      917     522237  4817642 217     40
14:00:54        1/13/2011       1       13      2011    14      641     521424  4817639 219     40
16:00:38        3/30/2011       3       30      2011    16      654     520628  4817637 221     40
16:01:12        3/20/2008       3       20      2008    16      636     521300  4817639 219     40
2:00:42 3/20/2008       3       20      2008    2       633     521684  4817640 218     40
0:00:23 2/6/2011        2       6       2011    0       641     520993  4817638 220     40
18:00:26        12/16/2011      12      16      2011    18      667     522255  4817642 217     40
10:01:42        2/28/2011       2       28      2011    10      650     521490  4817640 219     40
12:00:54        3/8/2011        3       8       2011    12      647     521086  4817638 220     40
16:00:47        12/23/2013      12      23      2013    16      907     521763  4817641 218     40
0:00:24 1/26/2014       1       26      2014    0       679     521131  4817639 220     40
10:00:42        4/8/2013        4       8       2013    10      671     521284  4817639 219     40
12:00:44        4/7/2010        4       7       2010    12      654     521346  4817639 219     40
8:00:53 1/5/2010        1       5       2010    8       647     521645  4817640 218     40
6:00:53 1/5/2010        1       5       2010    6       639     521775  4817641 218     40
6:00:54 3/17/2014       3       17      2014    6       909     522123  4817642 217     40
14:00:48        3/30/2010       3       30      2010    14      656     522245  4817642 217     40
12:00:35        3/7/2012        3       7       2012    12      665     521649  4817640 218     40
10:00:43        4/7/2010        4       7       2010    10      654     521347  4817640 219     40
0:00:24 1/26/2011       1       26      2011    0       657     520994  4817638 220     40
16:00:44        12/24/2013      12      24      2013    16      909     521584  4817640 219     40
16:00:54        12/18/2013      12      18      2013    16      917     521308  4817640 219     40
18:00:21        1/16/2011       1       16      2011    18      641     521073  4817639 220     40
18:00:42        12/7/2011       12      7       2011    18      658     520191  4817636 222     40
6:00:56 1/16/2011       1       16      2011    6       641     521006  4817639 220     40
18:00:56        12/3/2010       12      3       2010    18      647     520823  4817638 220     40
18:01:11        3/21/2010       3       21      2010    18      653     521874  4817642 218     40
10:00:53        12/21/2009      12      21      2009    10      647     521818  4817642 218     40
14:00:37        3/20/2008       3       20      2008    14      634     521228  4817640 219     40
8:00:51 2/11/2014       2       11      2014    8       679     521493  4817641 219     40
8:00:53 10/26/2008      10      26      2008    8       637     521513  4817641 219     40
18:00:56        11/22/2010      11      22      2010    18      643     522234  4817643 217     40
0:00:42 4/8/2011        4       8       2011    0       801     524248  4817650 126     40
14:00:49        1/11/2013       1       11      2013    14      658     521095  4817639 220     40
2:00:47 1/26/2011       1       26      2011    2       646     521149  4817640 220     40
12:00:55        2/5/2014        2       5       2014    12      917     521375  4817640 219     40
0:00:44 4/13/2013       4       13      2013    0       658     521909  4817642 218     40
10:00:47        1/5/2010        1       5       2010    10      644     522234  4817643 217     40
22:00:50        1/27/2013       1       27      2013    22      677     520803  4817639 221     40
16:01:12        2/1/2013        2       1       2013    16      677     521116  4817640 220     40
7:36:42 12/15/2013      12      15      2013    7       657     521328  4817640 219     40
22:00:41        12/29/2012      12      29      2012    22      674     520843  4817639 220     40
22:00:49        12/1/2010       12      1       2010    22      801     520945  4817639 220     40
18:00:47        12/21/2011      12      21      2011    18      658     521629  4817642 218     40
14:00:53        2/25/2011       2 25 2011 14 639 521076 4817640 220 40
6:00:54 3/2/2013 3 2 2013 6 677 521161 4817640 220 40
18:00:15 12/21/2009 12 21 2009 18 646 523808 4817649 213 40
16:00:53 3/16/2009 3 16 2009 16 639 521870 4817643 218 40
2:00:54 3/17/2014 3 17 2014 2 909 522206 4817644 217 40
14:00:41 3/16/2011 3 16 2011 14 659 522020 4817643 217 40
8:00:54 11/27/2013 11 27 2013 8 914 520944 4817640 220 40
12:01:12 12/31/2013 12 31 2013 12 914 521003 4817640 220 40
16:00:41 3/2/2014 3 2 2014 16 916 520979 4817640 220 40
16:00:36 4/21/2011 4 21 2011 16 655 522281 4817644 217 40



14:00:53 12/14/2008 12 14 2008 14 634 521693 4817642 218 40
8:00:48 12/21/2009 12 21 2009 8 633 521863 4817643 218 40
16:00:17 4/16/2011 4 16 2011 16 665 521984 4817644 218 40
18:00:42 1/9/2013 1 9 2013 18 665 521999 4817644 218 40
16:00:47 2/4/2010 2 4 2010 16 640 521358 4817642 219 40
14:00:49 1/6/2011 1 6 2011 14 650 521434 4817642 219 40
2:00:44 4/25/2011 4 25 2011 2 665 522256 4817645 217 40
16:00:42 2/10/2012 2 10 2012 16 658 521807 4817643 218 40
16:00:41 4/21/2011 4 21 2011 16 662 522296 4817645 217 40
6:00:43 4/1/2012 4 1 2012 6 679 521310 4817642 219 40
18:00:47 1/14/2012 1 14 2012 18 663 524642 4817653 97 40
0:00:42 12/22/2011 12 22 2011 0 658 521669 4817643 218 40
14:00:42 12/14/2008 12 14 2008 14 633 521782 4817643 218 40
16:00:53 2/28/2014 2 28 2014 16 679 521074 4817641 220 40
0:00:23 12/26/2010 12 26 2010 0 647 520921 4817641 220 40
18:00:49 3/12/2013 3 12 2013 18 658 521061 4817641 220 40
18:00:56 1/31/2011 1 31 2011 18 647 522939 4817647 215 40
4:00:41 4/30/2011 4 30 2011 4 654 521344 4817642 219 40
14:00:31 2/28/2011 2 28 2011 14 650 521532 4817643 219 40
6:00:31 3/31/2011 3 31 2011 6 801 520871 4817641 220 40
2:00:14 1/22/2014 1 22 2014 2 671 521160 4817642 220 40
10:00:58 2/6/2014 2 6 2014 10 909 521276 4817642 219 40
22:00:54 3/6/2013 3 6 2013 22 671 520949 4817641 220 40
4:00:54 1/26/2011 1 26 2011 4 646 521149 4817642 220 40
18:00:54 1/3/2012 1 3 2012 18 663 521175 4817642 220 40
22:00:23 3/8/2011 3 8 2011 22 654 521192 4817642 220 40
20:00:53 12/21/2011 12 21 2011 20 658 521655 4817644 218 40
18:01:12 12/29/2012 12 29 2012 18 674 520842 4817641 220 40
18:00:36 12/29/2008 12 29 2008 18 635 521322 4817643 219 40
18:00:54 12/24/2010 12 24 2010 18 647 520871 4817641 220 40
16:00:55 12/2/2010 12 2 2010 16 801 520411 4817640 221 40
12:00:55 2/28/2010 2 28 2010 12 641 520851 4817641 220 40
2:00:49 3/18/2011 3 18 2011 2 658 521259 4817643 219 40
6:01:04 12/21/2009 12 21 2009 6 639 522036 4817645 217 40
0:00:46 2/22/2012 2 22 2012 0 658 520797 4817641 221 40
0:00:47 1/28/2013 1 28 2013 0 677 520802 4817641 221 40
8:00:42 12/2/2010 12 2 2010 8 801 521071 4817642 220 40
2:00:41 1/11/2013 1 11 2013 2 677 520825 4817642 220 40
10:00:29 1/25/2011 1 25 2011 10 801 524713 4817655 97 40
6:00:54 1/26/2011 1 26 2011 6 646 521149 4817643 220 40
22:00:24 12/16/2011 12 16 2011 22 667 522257 4817646 217 40
2:00:54 12/25/2010 12 25 2010 2 647 520935 4817642 220 40
18:00:54 2/13/2011 2 13 2011 18 641 521159 4817643 220 40
14:00:55 2/4/2014 2 4 2014 14 917 521506 4817644 219 40
2:00:54 12/2/2010 12 2 2010 2 801 520976 4817642 220 40
8:00:56 1/5/2010 1 5 2010 8 639 521775 4817645 218 40
12:00:24 3/16/2011 3 16 2011 12 659 522010 4817646 217 40
12:00:53 2/7/2011 2 7 2011 12 647 521300 4817643 219 40
18:00:56 3/2/2010 3 2 2010 18 643 521091 4817643 220 40
16:00:54 1/13/2011 1 13 2011 16 638 521535 4817644 219 40
14:00:47 12/4/2012 12 4 2012 14 670 524581 4817655 97 40
10:00:52 2/24/2013 2 24 2013 10 671 521135 4817643 220 40
16:00:48 3/25/2009 3 25 2009 16 640 522486 4817648 216 40
16:00:44 3/24/2009 3 24 2009 16 643 522132 4817646 217 40



4:00:53 3/17/2014 3 17 2014 4 909 522211 4817647 217 40
16:00:26 12/6/2008 12 6 2008 16 633 521073 4817643 220 40
18:00:53 3/10/2013 3 10 2013 18 657 520724 4817642 221 40
22:00:41 3/27/2011 3 27 2011 22 663 521269 4817644 219 40
8:00:30 2/13/2012 2 13 2012 8 658 521164 4817643 220 40
6:00:41 3/29/2009 3 29 2009 6 638 521173 4817643 220 40
20:00:56 12/14/2013 12 14 2013 20 914 521269 4817644 219 40
20:00:11 12/18/2013 12 18 2013 20 914 521126 4817643 220 40
10:00:47 1/5/2010 1 5 2010 10 647 521647 4817645 218 40
2:00:54 3/3/2010 3 3 2010 2 643 520995 4817643 220 40
22:00:53 4/2/2009 4 2 2009 22 633 521055 4817643 220 40
14:00:48 2/23/2013 2 23 2013 14 679 521098 4817644 220 40
6:00:30 1/9/2011 1 9 2011 6 657 521253 4817644 219 40
18:01:09 2/18/2010 2 18 2010 18 647 524695 4817656 97 40
4:00:56 1/19/2011 1 19 2011 4 657 521408 4817645 219 40
14:00:41 3/1/2011 3 1 2011 14 653 522296 4817648 217 40
18:00:50 12/24/2012 12 24 2012 18 665 521437 4817645 219 40
16:00:56 12/20/2013 12 20 2013 16 914 521017 4817644 220 40
8:00:56 3/6/2014 3 6 2014 8 916 523794 4817653 213 40
16:00:47 3/22/2010 3 22 2010 16 650 521927 4817647 218 40
18:00:48 5/6/2011 5 6 2011 18 667 521825 4817647 218 40
2:00:41 12/24/2010 12 24 2010 2 657 520829 4817644 220 40
4:00:34 12/30/2008 12 30 2008 4 635 521284 4817645 219 40
12:00:47 2/4/2014 2 4 2014 12 917 521507 4817646 219 40
18:00:24 12/24/2010 12 24 2010 18 647 520856 4817644 220 40
14:00:54 3/24/2009 3 24 2009 14 643 522132 4817648 217 40
22:00:33 12/24/2010 12 24 2010 22 647 520875 4817644 220 40
0:01:10 1/13/2011 1 13 2011 0 650 523989 4817654 213 40
14:00:42 3/13/2012 3 13 2012 14 658 521893 4817647 218 40
10:01:05 1/9/2013 1 9 2013 10 677 521353 4817646 219 40
12:00:54 4/19/2011 4 19 2011 12 663 521244 4817645 219 40
8:00:21 1/20/2011 1 20 2011 8 655 521426 4817646 219 40
0:00:42 12/24/2008 12 24 2008 0 634 524251 4817656 126 40
20:00:42 3/28/2012 3 28 2012 20 663 521968 4817648 218 40
18:00:56 12/9/2011 12 9 2011 18 667 524337 4817656 126 40
2:00:55 12/30/2008 12 30 2008 2 635 521240 4817646 219 40
6:00:43 1/20/2011 1 20 2011 6 655 521426 4817646 219 40
8:00:53 2/5/2010 2 5 2010 8 640 521153 4817646 220 40
16:00:57 12/14/2008 12 14 2008 16 633 521757 4817648 218 40
14:00:54 4/18/2014 4 18 2014 14 916 522111 4817649 217 40
16:00:48 3/24/2009 3 24 2009 16 648 522231 4817650 217 40
12:00:49 1/5/2010 1 5 2010 12 644 522234 4817650 217 40
0:00:36 1/24/2011 1 24 2011 0 646 521025 4817646 220 40
14:00:54 2/25/2011 2 25 2011 14 650 521485 4817647 219 40
0:00:50 1/14/2011 1 14 2011 0 657 521655 4817648 218 40
4:00:54 12/23/2013 12 23 2013 4 671 520955 4817646 220 40
2:01:24 3/7/2014 3 7 2014 2 916 521584 4817648 219 40
12:44:11 2/4/2014 2 4 2014 12 657 521522 4817648 219 40
6:01:07 2/15/2013 2 15 2013 6 665 521156 4817646 220 40
2:00:24 1/14/2011 1 14 2011 2 657 521656 4817648 218 40
12:00:43 4/24/2008 4 24 2008 12 633 522207 4817650 217 40
14:00:41 2/4/2014 2 4 2014 14 671 521523 4817648 219 40
18:00:21 2/3/2012 2 3 2012 18 658 520549 4817645 221 40
22:01:11 3/20/2011 3 20 2011 22 801 521140 4817647 220 40



16:00:55 2/15/2010 2 15 2010 16 638 524542 4817658 97 40
14:00:56 3/17/2014 3 17 2014 14 909 521860 4817649 218 40
16:00:43 1/9/2011 1 9 2011 16 655 520680 4817645 221 40
10:00:44 2/28/2010 2 28 2010 10 641 520856 4817646 220 40
6:00:56 11/23/2010 11 23 2010 6 641 521951 4817649 218 40
20:00:36 1/27/2013 1 27 2013 20 677 520802 4817646 221 40
18:00:41 1/8/2011 1 8 2011 18 650 521036 4817647 220 40
6:00:12 12/16/2011 12 16 2011 6 667 522190 4817650 217 40
14:00:19 3/26/2010 3 26 2010 14 647 521918 4817649 218 40
6:00:33 3/25/2009 3 25 2009 6 639 521302 4817648 219 40
8:00:54 2/28/2014 2 28 2014 8 914 521377 4817648 219 40
16:00:55 12/28/2012 12 28 2012 16 674 521284 4817648 219 40
0:00:15 4/3/2009 4 3 2009 0 633 521047 4817647 220 40
8:00:52 3/31/2010 3 31 2010 8 638 523697 4817656 213 40
2:00:54 1/15/2010 1 15 2010 2 633 521304 4817648 219 40
18:00:53 1/7/2013 1 7 2013 18 671 521453 4817648 219 40
12:00:56 12/11/2013 12 11 2013 12 908 521332 4817648 219 40
2:00:55 2/5/2010 2 5 2010 2 638 521116 4817648 220 40
22:00:42 1/21/2014 1 21 2014 22 671 521164 4817648 220 40
6:00:55 3/26/2010 3 26 2010 6 650 524212 4817658 126 40
8:00:41 3/3/2010 3 3 2010 8 641 521410 4817649 219 40
6:00:53 3/1/2012 3 1 2012 6 666 523274 4817655 214 40
16:00:41 4/15/2009 4 15 2009 16 646 522562 4817653 216 40
18:00:53 3/15/2011 3 15 2011 18 801 521592 4817650 219 40
6:00:54 1/5/2010 1 5 2010 6 643 521963 4817651 218 40
14:00:49 1/1/2014 1 1 2014 14 907 520984 4817648 220 40
18:00:54 1/23/2011 1 23 2011 18 646 521026 4817648 220 40
4:00:55 1/19/2011 1 19 2011 4 641 521410 4817650 219 40
4:00:53 3/3/2010 3 3 2010 4 643 520993 4817648 220 40
0:00:48 3/28/2011 3 28 2011 0 663 521278 4817649 219 40
8:01:15 1/3/2014 1 3 2014 8 671 521657 4817650 218 40
6:01:18 1/6/2010 1 6 2010 6 638 521270 4817649 219 40
22:00:23 1/11/2011 1 11 2011 22 639 521555 4817650 219 40
8:00:57 2/23/2013 2 23 2013 8 677 521555 4817650 219 40
8:00:54 1/5/2010 1 5 2010 8 643 521991 4817652 218 40
22:01:25 3/23/2014 3 23 2014 22 917 521319 4817650 219 40
20:00:55 3/23/2014 3 23 2014 20 917 521294 4817650 219 40
8:00:42 2/24/2012 2 24 2012 8 658 521480 4817650 219 40
18:00:53 1/23/2010 1 23 2010 18 643 524416 4817660 97 40
6:01:50 3/1/2010 3 1 2010 6 641 521011 4817649 220 40
22:00:30 12/21/2011 12 21 2011 22 658 521658 4817651 218 40
16:00:47 4/9/2009 4 9 2009 16 637 522605 4817654 216 40
14:00:55 3/14/2011 3 14 2011 14 801 522034 4817652 217 40
22:00:45 4/26/2011 4 26 2011 22 654 521767 4817651 218 40
16:00:24 12/24/2010 12 24 2010 16 647 520879 4817649 220 40
8:01:06 3/3/2013 3 3 2013 8 666 522402 4817653 217 40
0:00:53 3/18/2011 3 18 2011 0 658 521224 4817650 219 40
4:01:17 3/1/2010 3 1 2010 4 641 521012 4817649 220 40
4:00:33 12/30/2012 12 30 2012 4 677 520987 4817649 220 40
22:00:48 12/14/2013 12 14 2013 22 914 521269 4817650 219 40
18:00:48 3/27/2012 3 27 2012 18 675 522775 4817655 216 40
18:00:55 1/16/2012 1 16 2012 18 665 521733 4817652 218 40
14:00:47 2/15/2010 2 15 2010 14 647 524540 4817661 97 40
4:00:53 2/5/2010 2 5 2010 4 638 521115 4817650 220 40



2:00:56 12/25/2012 12 25 2012 2 677 521143 4817650 220 40
0:00:54 1/3/2011 1 3 2011 0 646 520904 4817649 220 40
16:00:29 12/17/2011 12 17 2011 16 658 521432 4817651 219 40
22:00:56 3/6/2014 3 6 2014 22 907 522057 4817653 217 40
16:00:54 12/26/2010 12 26 2010 16 639 524621 4817662 97 40
20:00:54 12/15/2013 12 15 2013 20 914 521311 4817651 219 40
8:00:54 12/12/2009 12 12 2009 8 639 521868 4817653 218 40
18:00:56 3/28/2009 3 28 2009 18 638 521225 4817651 219 40
2:00:21 3/25/2009 3 25 2009 2 639 521304 4817651 219 40
0:00:26 12/17/2011 12 17 2011 0 667 522310 4817654 217 40
14:00:42 12/23/2013 12 23 2013 14 917 521414 4817651 219 40
22:01:13 12/15/2012 12 15 2012 22 677 523816 4817660 213 40
6:00:48 4/1/2012 4 1 2012 6 670 521373 4817651 219 40
1:45:41 12/18/2013 12 18 2013 1 657 520272 4817648 222 40
6:00:56 1/11/2013 1 11 2013 6 677 520809 4817650 220 40
2:00:41 3/31/2011 3 31 2011 2 660 523712 4817659 213 40
20:00:57 3/14/2014 3 14 2014 20 679 520899 4817650 220 40
8:00:14 2/9/2012 2 9 2012 8 658 521306 4817651 219 40
14:00:42 3/24/2009 3 24 2009 14 648 522230 4817654 217 40
18:00:41 3/14/2014 3 14 2014 18 679 521769 4817653 218 40
0:00:38 1/15/2011 1 15 2011 0 657 520956 4817650 220 40
2:00:51 4/17/2011 4 17 2011 2 661 521855 4817653 218 40
16:00:36 12/20/2013 12 20 2013 16 917 521371 4817652 219 40
18:00:41 4/1/2012 4 1 2012 18 675 524582 4817663 97 40
6:00:56 2/13/2011 2 13 2011 6 638 520976 4817651 220 40
0:00:47 3/17/2014 3 17 2014 0 909 522154 4817654 217 40
2:01:11 1/24/2011 1 24 2011 2 646 521024 4817651 220 40
14:01:11 2/18/2014 2 18 2014 14 909 521409 4817652 219 40
8:00:53 12/10/2010 12 10 2010 8 654 521180 4817651 220 40
12:00:18 3/16/2011 3 16 2011 12 801 522296 4817655 217 40
20:00:53 12/21/2013 12 21 2013 20 914 520269 4817649 222 40
8:00:54 2/15/2014 2 15 2014 8 679 521581 4817653 219 40
18:00:55 1/24/2010 1 24 2010 18 638 520949 4817651 220 40
16:00:55 2/27/2011 2 27 2011 16 647 521130 4817651 220 40
6:02:24 2/15/2014 2 15 2014 6 679 521585 4817653 219 40
18:00:54 1/8/2011 1 8 2011 18 650 521035 4817651 220 40
18:00:53 3/24/2010 3 24 2010 18 646 521843 4817654 218 40
4:00:45 2/13/2011 2 13 2011 4 638 520973 4817651 220 40
22:00:47 3/26/2011 3 26 2011 22 661 523809 4817661 213 40
4:00:44 3/25/2009 3 25 2009 4 639 521303 4817652 219 40
0:00:31 3/8/2010 3 8 2010 0 647 523911 4817661 213 40
22:00:54 12/29/2013 12 29 2013 22 671 520268 4817649 222 40
16:00:55 3/7/2011 3 7 2011 16 641 520604 4817650 221 40
0:00:52 1/12/2009 1 12 2009 0 634 523971 4817661 213 40
2:01:12 2/21/2013 2 21 2013 2 679 521468 4817653 219 40
6:00:49 12/26/2010 12 26 2010 6 657 520937 4817651 220 40
22:00:56 1/23/2011 1 23 2011 22 646 521026 4817652 220 40
22:00:47 11/30/2010 11 30 2010 22 657 520233 4817649 222 40
18:00:53 1/9/2013 1 9 2013 18 677 520989 4817652 220 40
8:00:46 3/6/2014 3 6 2014 8 679 521453 4817653 219 40
16:00:42 3/28/2011 3 28 2011 16 665 521606 4817654 218 40
16:00:46 3/27/2013 3 27 2013 16 677 521753 4817655 218 40
4:00:45 1/2/2014 1 2 2014 4 671 520816 4817652 220 40
6:01:12 4/28/2011 4 28 2011 6 655 522336 4817657 217 40



6:00:36 12/19/2011 12 19 2011 6 667 522268 4817656 217 40
8:00:26 2/13/2011 2 13 2011 8 641 521059 4817652 220 40
8:00:53 1/6/2010 1 6 2010 8 638 521288 4817653 219 40
4:00:32 3/4/2013 3 4 2013 4 658 521183 4817653 220 40
2:00:48 3/9/2011 3 9 2011 2 654 521203 4817653 220 40
2:00:47 2/9/2009 2 9 2009 2 632 521181 4817653 220 40
18:00:25 4/16/2011 4 16 2011 18 665 522065 4817656 217 40
2:00:55 11/22/2010 11 22 2010 2 647 521833 4817655 218 40
6:00:54 4/9/2014 4 9 2014 6 917 521297 4817653 219 40
12:00:24 12/17/2008 12 17 2008 12 632 521870 4817655 218 40
10:00:53 12/9/2011 12 9 2011 10 801 520337 4817650 222 40
22:00:33 4/19/2012 4 19 2012 22 676 521893 4817655 218 40
6:00:41 12/20/2008 12 20 2008 6 637 522782 4817658 216 40
0:00:53 4/3/2009 4 3 2009 0 638 520925 4817652 220 40
4:00:56 2/5/2014 2 5 2014 4 914 521487 4817654 219 40
2:00:56 1/15/2011 1 15 2011 2 657 520956 4817653 220 40
8:02:23 12/17/2010 12 17 2010 8 657 520528 4817651 221 40
18:00:41 3/18/2010 3 18 2010 18 639 521874 4817656 218 40
14:00:41 2/23/2013 2 23 2013 14 658 521137 4817653 220 40
22:00:53 12/21/2013 12 21 2013 22 914 520260 4817651 222 40
4:00:53 1/15/2011 1 15 2011 4 657 520954 4817653 220 40
22:00:16 3/29/2010 3 29 2010 22 638 520150 4817650 222 40
0:00:47 11/22/2010 11 22 2010 0 647 521846 4817656 218 40
6:00:25 4/17/2011 4 17 2011 6 661 521855 4817656 218 40
14:00:54 2/25/2011 2 25 2011 14 647 521068 4817653 220 40
8:00:41 1/11/2013 1 11 2013 8 677 520808 4817653 220 40
10:01:32 2/24/2013 2 24 2013 10 677 521133 4817654 220 40
12:00:23 3/8/2011 3 8 2011 12 654 521275 4817654 219 40
18:00:47 4/23/2008 4 23 2008 18 636 523739 4817663 213 40
14:00:54 12/27/2009 12 27 2009 14 646 521727 4817656 218 40
22:00:49 4/2/2011 4 2 2011 22 659 520846 4817653 220 40
10:00:55 1/30/2014 1 30 2014 10 671 521097 4817654 220 40
8:00:55 12/18/2011 12 18 2011 8 667 522278 4817658 217 40
16:00:43 1/3/2012 1 3 2012 16 663 521137 4817654 220 40
14:00:46 12/17/2008 12 17 2008 14 632 521869 4817656 218 40
6:01:17 3/9/2011 3 9 2011 6 654 521239 4817654 219 40
0:00:44 1/25/2011 1 25 2011 0 646 521518 4817655 219 40
4:00:54 12/20/2008 12 20 2008 4 637 522783 4817659 216 40
18:01:11 3/2/2014 3 2 2014 18 679 520594 4817652 221 40
8:00:37 12/26/2010 12 26 2010 8 657 520938 4817654 220 40
20:00:51 12/20/2013 12 20 2013 20 914 521128 4817654 220 40
2:00:47 3/23/2013 3 23 2013 2 663 520767 4817653 221 40
0:00:54 3/25/2009 3 25 2009 0 648 521356 4817655 219 40
2:00:23 1/26/2014 1 26 2014 2 909 521551 4817656 219 40
2:00:48 1/24/2011 1 24 2011 2 647 521219 4817655 219 40
16:00:47 2/15/2010 2 15 2010 16 647 524550 4817666 97 40
0:00:48 1/11/2013 1 11 2013 0 677 520829 4817654 220 40
4:01:48 1/11/2014 1 11 2014 4 679 524661 4817667 97 40
12:00:54 2/4/2014 2 4 2014 12 671 521524 4817656 219 40
20:00:41 12/19/2011 12 19 2011 20 658 521143 4817655 220 40
18:00:49 12/16/2011 12 16 2011 18 667 522174 4817658 217 40
10:01:17 5/13/2011 5 13 2011 10 657 520864 4817654 220 40
2:00:53 12/24/2008 12 24 2008 2 634 524240 4817665 126 40
4:00:46 3/30/2011 3 30 2011 4 666 523751 4817664 213 40



2:00:42 4/1/2012 4 1 2012 2 670 521364 4817656 219 40
18:00:54 11/30/2010 11 30 2010 18 657 520236 4817652 222 40
14:01:00 2/6/2014 2 6 2014 14 909 521314 4817656 219 40
6:00:25 12/23/2012 12 23 2012 6 658 521325 4817656 219 40
22:00:54 4/5/2011 4 5 2011 22 662 524360 4817666 126 40
8:00:53 2/28/2014 2 28 2014 8 679 521263 4817656 219 40
6:00:48 1/24/2011 1 24 2011 6 647 521218 4817656 219 40
6:00:42 2/4/2012 2 4 2012 6 658 521447 4817656 219 40
16:01:12 4/1/2010 4 1 2010 16 650 522782 4817661 216 40
18:00:42 2/24/2013 2 24 2013 18 679 520558 4817654 221 40
18:02:18 3/22/2011 3 22 2011 18 658 521431 4817656 219 40
18:00:54 4/6/2014 4 6 2014 18 913 522191 4817659 217 40
4:00:34 3/14/2012 3 14 2012 4 663 521443 4817657 219 40
6:00:24 2/8/2012 2 8 2012 6 658 521412 4817657 219 40
0:00:50 4/8/2011 4 8 2011 0 663 524164 4817666 126 40
4:00:50 1/24/2011 1 24 2011 4 647 521215 4817656 219 40
22:00:56 4/16/2014 4 16 2014 22 908 523285 4817663 214 40
18:00:42 4/15/2009 4 15 2009 18 637 523594 4817664 214 40
4:00:48 4/1/2012 4 1 2012 4 670 521371 4817657 219 40
14:00:54 12/27/2010 12 27 2010 14 657 521608 4817657 218 40
0:00:43 1/24/2011 1 24 2011 0 647 521219 4817656 219 40
10:00:24 3/15/2011 3 15 2011 10 801 522128 4817659 217 40
22:00:50 1/25/2011 1 25 2011 22 657 520999 4817656 220 40
22:00:54 3/16/2014 3 16 2014 22 909 522148 4817659 217 40
18:00:54 1/21/2013 1 21 2013 18 663 523716 4817665 213 40
2:00:43 12/15/2013 12 15 2013 2 658 521617 4817658 218 40
22:00:29 12/9/2011 12 9 2011 22 667 524212 4817667 126 40
8:00:30 12/23/2013 12 23 2013 8 908 521107 4817656 220 40
4:00:54 2/9/2009 2 9 2009 4 632 521181 4817657 220 40
0:00:45 3/15/2014 3 15 2014 0 679 520904 4817656 220 40
4:00:53 2/22/2011 2 22 2011 4 638 521254 4817657 219 40
6:00:26 2/5/2014 2 5 2014 6 914 521486 4817658 219 40
10:00:41 12/31/2009 12 31 2009 10 638 522234 4817660 217 40
12:00:43 2/8/2012 2 8 2012 12 658 521136 4817657 220 40
4:00:57 4/17/2011 4 17 2011 4 661 521853 4817659 218 40
18:00:47 3/20/2011 3 20 2011 18 801 521136 4817657 220 40
22:00:53 3/25/2014 3 25 2014 22 914 520925 4817656 220 40
18:00:55 1/6/2011 1 6 2011 18 646 521168 4817657 220 40
8:00:49 2/18/2014 2 18 2014 8 916 521416 4817658 219 40
6:00:47 1/18/2011 1 18 2011 6 647 520934 4817656 220 40
18:00:48 12/22/2013 12 22 2013 18 907 522151 4817660 217 40
8:00:52 12/30/2013 12 30 2013 8 671 521185 4817657 220 40
10:00:50 12/17/2008 12 17 2008 10 632 521872 4817659 218 40
18:00:55 5/16/2011 5 16 2011 18 657 521889 4817659 218 40
2:00:47 1/2/2013 1 2 2013 2 657 520123 4817654 222 40
0:00:47 12/25/2010 12 25 2010 0 647 520898 4817656 220 40
2:00:54 5/16/2011 5 16 2011 2 657 522118 4817660 217 40
16:00:52 2/8/2014 2 8 2014 16 679 520661 4817656 221 40
8:00:52 3/7/2014 3 7 2014 8 679 521213 4817658 219 40
14:00:41 1/16/2010 1 16 2010 14 646 520815 4817656 220 40
22:00:47 1/9/2013 1 9 2013 22 677 520968 4817657 220 40
6:00:42 1/15/2011 1 15 2011 6 657 520968 4817657 220 40
22:00:55 3/28/2009 3 28 2009 22 635 521304 4817658 219 40
0:00:44 12/2/2010 12 2 2010 0 801 520945 4817657 220 40



20:00:47 2/21/2012 2 21 2012 20 658 520813 4817657 220 40
18:00:56 1/10/2011 1 10 2011 18 650 521451 4817659 219 40
6:00:51 3/26/2010 3 26 2010 6 653 521307 4817658 219 40
22:00:20 3/17/2011 3 17 2011 22 658 521220 4817658 219 40
8:00:53 12/24/2010 12 24 2010 8 657 520788 4817657 221 40
4:00:41 2/4/2012 2 4 2012 4 658 521449 4817659 219 40
18:00:54 12/27/2012 12 27 2012 18 674 520946 4817657 220 40
22:00:54 2/24/2010 2 24 2010 22 633 521811 4817660 218 40
18:00:54 12/17/2013 12 17 2013 18 909 524541 4817670 97 40
6:00:55 1/25/2011 1 25 2011 6 646 521520 4817659 219 40
8:00:48 1/6/2010 1 6 2010 8 633 521280 4817659 219 40
14:00:25 3/7/2011 3 7 2011 14 641 520603 4817656 221 40
12:00:41 12/3/2010 12 3 2010 12 653 520948 4817658 220 40
10:00:34 12/31/2013 12 31 2013 10 917 521411 4817659 219 40
12:00:54 12/31/2009 12 31 2009 12 638 522222 4817662 217 40
0:00:50 3/16/2014 3 16 2014 0 679 521050 4817658 220 40
2:00:26 1/31/2012 1 31 2012 2 658 520704 4817657 221 40
2:00:54 3/14/2012 3 14 2012 2 663 521443 4817660 219 40
4:00:41 2/8/2012 2 8 2012 4 658 521415 4817660 219 40
6:00:25 3/4/2013 3 4 2013 6 658 521181 4817659 220 40
10:00:29 12/22/2011 12 22 2011 10 658 521627 4817660 218 40
6:00:38 2/22/2011 2 22 2011 6 638 521255 4817659 219 40
6:00:41 2/18/2014 2 18 2014 6 916 521419 4817660 219 40
14:00:49 1/20/2011 1 20 2011 14 639 521569 4817660 219 40
6:00:53 2/22/2011 2 22 2011 6 654 521247 4817659 219 40
22:00:21 2/19/2011 2 19 2011 22 650 521179 4817659 220 40
8:00:48 2/9/2014 2 9 2014 8 914 521323 4817660 219 40
22:00:55 3/26/2014 3 26 2014 22 917 521856 4817661 218 40
22:00:42 3/20/2014 3 20 2014 22 907 521296 4817660 219 40
0:00:21 3/15/2013 3 15 2013 0 658 521228 4817659 219 40
4:00:41 4/25/2011 4 25 2011 4 667 524707 4817671 97 40
4:01:25 3/22/2009 3 22 2009 4 634 521675 4817661 218 40
7:46:26 12/18/2013 12 18 2013 7 657 520895 4817659 220 40
18:00:47 1/27/2014 1 27 2014 18 679 520706 4817658 221 40
2:00:48 2/27/2011 2 27 2011 2 654 521286 4817660 219 40
22:00:24 4/2/2009 4 2 2009 22 646 521322 4817660 219 40
12:00:50 12/26/2009 12 26 2009 12 641 520981 4817659 220 40
16:00:56 1/8/2013 1 8 2013 16 677 520524 4817658 221 40
18:00:31 3/25/2009 3 25 2009 18 637 522267 4817663 217 40
10:00:53 2/5/2014 2 5 2014 10 909 521405 4817661 219 40
22:00:44 3/14/2013 3 14 2013 22 658 521230 4817660 219 40
18:00:38 1/11/2009 1 11 2009 18 634 523915 4817669 213 40
4:00:47 2/22/2011 2 22 2011 4 654 521245 4817660 219 40
10:01:18 3/25/2009 3 25 2009 10 638 521973 4817663 218 40
6:00:39 3/22/2009 3 22 2009 6 638 521223 4817660 219 40
4:00:48 2/21/2013 2 21 2013 4 679 521457 4817661 219 40
22:00:23 4/2/2009 4 2 2009 22 638 520921 4817659 220 40
12:00:55 12/11/2013 12 11 2013 12 671 520958 4817660 220 40
6:00:26 12/24/2010 12 24 2010 6 657 520786 4817659 221 40
16:00:36 12/13/2008 12 13 2008 16 633 522133 4817663 217 40
12:00:47 1/24/2011 1 24 2011 12 642 524368 4817671 126 40
10:00:54 2/4/2014 2 4 2014 10 909 521548 4817662 219 40
2:00:56 3/3/2013 3 3 2013 2 658 521413 4817661 219 40
8:00:41 2/19/2011 2 19 2011 8 650 521424 4817661 219 40



4:00:22 1/25/2011 1 25 2011 4 646 521509 4817662 219 40
10:00:43 12/18/2013 12 18 2013 10 917 521326 4817661 219 40
12:00:53 12/31/2013 12 31 2013 12 917 521405 4817661 219 40
6:00:42 3/14/2012 3 14 2012 6 663 521445 4817662 219 40
6:00:53 2/15/2011 2 15 2011 6 655 521261 4817661 219 40
6:00:54 12/30/2012 12 30 2012 6 674 520829 4817660 220 40
2:00:54 4/12/2013 4 12 2013 2 679 521155 4817661 220 40
22:01:11 12/27/2012 12 27 2012 22 674 520945 4817660 220 40
4:00:49 3/1/2014 3 1 2014 4 679 521442 4817662 219 40
12:01:09 12/18/2013 12 18 2013 12 917 521322 4817661 219 40
4:00:18 4/30/2011 4 30 2011 4 665 521451 4817662 219 40
18:00:43 2/2/2014 2 2 2014 18 679 520204 4817658 222 40
8:00:42 12/23/2012 12 23 2012 8 658 521328 4817661 219 40
20:01:01 3/6/2014 3 6 2014 20 679 520606 4817659 221 40
22:00:54 12/1/2010 12 1 2010 22 638 520972 4817660 220 40
22:00:54 12/20/2013 12 20 2013 22 914 521124 4817661 220 40
4:00:13 12/19/2011 12 19 2011 4 667 522258 4817665 217 40
2:00:55 12/30/2012 12 30 2012 2 677 520984 4817661 220 40
0:00:58 3/21/2011 3 21 2011 0 801 521143 4817661 220 40
0:00:42 3/26/2011 3 26 2011 0 801 521082 4817661 220 40
0:00:35 3/20/2011 3 20 2011 0 665 521131 4817661 220 40
2:00:56 2/15/2011 2 15 2011 2 655 521259 4817662 219 40
18:00:57 1/27/2013 1 27 2013 18 677 520985 4817661 220 40
22:00:53 1/24/2010 1 24 2010 22 638 520949 4817661 220 40
14:00:53 12/27/2009 12 27 2009 14 641 520885 4817661 220 40
6:00:53 2/8/2011 2 8 2011 6 647 521124 4817662 220 40
6:00:56 12/18/2013 12 18 2013 6 917 521624 4817663 218 40
14:00:21 1/19/2010 1 19 2010 14 641 521079 4817662 220 40
2:00:34 4/21/2011 4 21 2011 2 658 523364 4817669 214 40
0:00:11 4/6/2011 4 6 2011 0 662 524352 4817673 126 40
0:00:41 12/20/2008 12 20 2008 0 637 522572 4817667 216 40
18:00:59 12/24/2009 12 24 2009 18 643 520882 4817661 220 40
10:01:52 12/10/2010 12 10 2010 10 638 521086 4817662 220 40
4:00:41 2/8/2011 2 8 2011 4 647 521126 4817662 220 40
16:00:31 3/26/2011 3 26 2011 16 665 520971 4817662 220 40
6:00:53 2/15/2014 2 15 2014 6 917 521290 4817663 219 40
2:00:51 2/10/2013 2 10 2013 2 677 521155 4817662 220 40
16:00:47 12/23/2010 12 23 2010 16 657 520830 4817661 220 40
4:00:42 3/22/2009 3 22 2009 4 642 521685 4817664 218 40
4:00:56 1/22/2011 1 22 2011 4 641 522033 4817665 217 40
16:00:56 1/31/2014 1 31 2014 16 671 520647 4817661 221 40
0:00:53 3/27/2011 3 27 2011 0 667 523777 4817671 213 40
12:00:47 3/8/2011 3 8 2011 12 655 521158 4817662 220 40
4:00:42 12/23/2012 12 23 2012 4 658 521322 4817663 219 40
4:00:52 11/20/2010 11 20 2010 4 653 520056 4817659 222 40
0:00:47 2/15/2011 2 15 2011 0 655 521266 4817663 219 40
16:00:56 1/26/2012 1 26 2012 16 665 521198 4817663 220 40
6:00:53 3/9/2011 3 9 2011 6 801 521198 4817663 220 40
14:00:53 2/12/2014 2 12 2014 14 916 522150 4817666 217 40
20:00:41 12/24/2013 12 24 2013 20 911 523754 4817671 213 40
6:00:54 1/11/2011 1 11 2011 6 657 521627 4817664 218 40
4:00:39 3/8/2013 3 8 2013 4 658 521111 4817662 220 40
2:00:37 1/27/2014 1 27 2014 2 907 520589 4817661 221 40
22:00:20 3/24/2011 3 24 2011 22 660 521292 4817663 219 40



12:00:47 11/27/2010 11 27 2010 12 657 520432 4817660 221 40
18:00:23 3/25/2011 3 25 2011 18 665 521406 4817664 219 40
4:00:54 3/4/2014 3 4 2014 4 908 521598 4817664 219 40
12:00:21 2/3/2012 2 3 2012 12 658 521538 4817664 219 40
22:00:47 3/13/2012 3 13 2012 22 666 521471 4817664 219 40
10:00:53 2/28/2011 2 28 2011 10 642 521542 4817664 219 40
14:00:56 4/1/2010 4 1 2010 14 650 522699 4817668 216 40
2:00:47 12/21/2013 12 21 2013 2 671 521376 4817664 219 40
22:00:27 3/14/2014 3 14 2014 22 679 520901 4817662 220 40
2:00:47 3/26/2011 3 26 2011 2 668 521045 4817663 220 40
6:00:54 4/19/2014 4 19 2014 6 914 523285 4817670 214 40
20:00:37 3/14/2013 3 14 2013 20 658 521235 4817663 219 40
0:00:39 12/18/2013 12 18 2013 0 917 521686 4817665 218 40
18:00:41 3/25/2009 3 25 2009 18 640 522462 4817668 216 40
4:00:55 2/15/2011 2 15 2011 4 655 521264 4817664 219 40
22:00:48 3/30/2013 3 30 2013 22 663 524429 4817675 97 40
6:01:50 12/21/2013 12 21 2013 6 917 521589 4817665 219 40
20:00:53 3/18/2012 3 18 2012 20 663 521259 4817664 219 40
14:00:45 1/31/2014 1 31 2014 14 671 520646 4817662 221 40
0:00:49 4/3/2009 4 3 2009 0 646 521321 4817664 219 40
20:00:35 3/8/2014 3 8 2014 20 907 521030 4817663 220 40
12:00:45 3/22/2010 3 22 2010 12 639 522101 4817667 217 40
8:00:42 1/1/2014 1 1 2014 8 914 520929 4817663 220 40
2:00:49 3/15/2011 3 15 2011 2 801 521237 4817664 219 40
4:01:12 4/15/2008 4 15 2008 4 633 520436 4817662 221 40
0:00:41 1/26/2011 1 26 2011 0 641 520828 4817663 220 40
12:00:53 2/25/2011 2 25 2011 12 647 521088 4817664 220 40
2:00:47 2/15/2014 2 15 2014 2 909 521168 4817664 220 40
8:00:41 2/5/2014 2 5 2014 8 914 521478 4817665 219 40
4:01:12 11/30/2012 11 30 2012 4 671 521953 4817667 218 40
16:01:24 1/24/2013 1 24 2013 16 679 521366 4817665 219 40
22:00:38 3/24/2011 3 24 2011 22 801 521357 4817665 219 40
6:00:48 3/6/2014 3 6 2014 6 917 523545 4817672 214 40
14:00:24 3/15/2009 3 15 2009 14 638 521443 4817665 219 40
16:00:56 1/13/2014 1 13 2014 16 916 524436 4817676 97 40
6:00:50 3/17/2011 3 17 2011 6 658 521198 4817665 220 40
12:00:43 12/22/2011 12 22 2011 12 658 521627 4817666 218 40
18:00:47 4/18/2011 4 18 2011 18 650 524434 4817676 97 40
10:00:53 2/25/2011 2 25 2011 10 638 521650 4817666 218 40
12:00:52 3/5/2012 3 5 2012 12 665 520928 4817664 220 40
0:00:53 2/10/2013 2 10 2013 0 677 521162 4817665 220 40
22:00:42 2/21/2012 2 21 2012 22 658 520799 4817664 221 40
14:00:53 2/12/2011 2 12 2011 14 638 520841 4817664 220 40
6:00:53 1/9/2011 1 9 2011 6 638 521290 4817665 219 40
18:01:23 12/21/2013 12 21 2013 18 914 520257 4817662 222 40
6:00:57 4/10/2014 4 10 2014 6 909 524624 4817677 97 40
10:00:54 1/25/2013 1 25 2013 10 677 521392 4817666 219 40
18:00:43 12/20/2013 12 20 2013 18 909 521620 4817667 218 40
22:00:48 3/17/2010 3 17 2010 22 639 520920 4817664 220 40
16:00:54 1/16/2010 1 16 2010 16 646 520808 4817664 220 40
18:00:53 1/9/2013 1 9 2013 18 677 520966 4817665 220 40
18:00:45 1/26/2012 1 26 2012 18 658 521499 4817666 219 40
12:00:49 1/19/2010 1 19 2010 12 641 521087 4817665 220 40
2:00:41 4/21/2011 4 21 2011 2 654 523488 4817673 214 40



14:00:53 11/27/2010 11 27 2010 14 657 520447 4817663 221 40
0:00:28 3/9/2014 3 9 2014 0 907 521023 4817665 220 40
14:00:36 1/25/2010 1 25 2010 14 640 521068 4817665 220 40
22:00:57 4/3/2010 4 3 2010 22 638 522026 4817668 217 40
4:01:11 1/22/2014 1 22 2014 4 671 521198 4817666 220 40
22:00:56 3/8/2014 3 8 2014 22 907 521026 4817665 220 40
6:00:54 3/9/2014 3 9 2014 6 907 521493 4817667 219 40
6:00:25 1/22/2011 1 22 2011 6 641 522038 4817668 217 40
18:00:47 3/2/2014 3 2 2014 18 907 521451 4817667 219 40
0:00:41 3/21/2011 3 21 2011 0 661 521025 4817665 220 40
22:00:56 4/6/2011 4 6 2011 22 661 524503 4817677 97 40
18:00:36 3/28/2009 3 28 2009 18 635 521299 4817666 219 40
6:00:30 4/15/2008 4 15 2008 6 633 520436 4817664 221 40
2:00:56 3/9/2014 3 9 2014 2 907 521054 4817666 220 40
16:00:55 3/3/2014 3 3 2014 16 679 520611 4817664 221 40
0:00:48 3/11/2014 3 11 2014 0 908 524589 4817678 97 40
8:01:24 1/16/2010 1 16 2010 8 641 520123 4817663 222 40
22:00:50 2/14/2011 2 14 2011 22 654 521055 4817666 220 40
16:00:26 3/16/2011 3 16 2011 16 801 522087 4817669 217 40
14:00:51 2/22/2011 2 22 2011 14 646 521766 4817668 218 40
0:01:23 3/7/2014 3 7 2014 0 679 520609 4817665 221 40
18:00:56 3/18/2010 3 18 2010 18 646 522143 4817670 217 40
12:00:50 2/24/2013 2 24 2013 12 677 521055 4817666 220 40
0:00:48 12/21/2013 12 21 2013 0 671 521380 4817667 219 40
22:00:43 4/11/2011 4 11 2011 22 665 521000 4817666 220 40
16:00:41 3/30/2011 3 30 2011 16 655 520621 4817665 221 40
2:00:35 4/15/2010 4 15 2010 2 654 521257 4817667 219 40
16:00:31 1/1/2014 1 1 2014 16 907 520966 4817666 220 40
12:00:53 1/25/2010 1 25 2010 12 640 521071 4817667 220 40
22:00:44 12/15/2013 12 15 2013 22 917 521735 4817669 218 40
10:02:01 3/5/2012 3 5 2012 10 665 520857 4817666 220 40
4:00:48 4/29/2014 4 29 2014 4 907 522991 4817673 215 40
10:00:53 3/3/2014 3 3 2014 10 917 520804 4817666 221 40
0:00:27 3/7/2013 3 7 2013 0 658 521100 4817667 220 40
0:00:56 3/18/2010 3 18 2010 0 639 520925 4817666 220 40
20:01:18 3/23/2014 3 23 2014 20 909 521482 4817668 219 40
14:00:36 3/5/2011 3 5 2011 14 641 521078 4817667 220 40
22:00:54 3/15/2014 3 15 2014 22 679 521050 4817667 220 40
2:00:23 1/29/2013 1 29 2013 2 679 520559 4817665 221 40
20:00:24 2/28/2014 2 28 2014 20 908 524565 4817679 97 40
0:00:54 2/20/2009 2 20 2009 0 632 524576 4817679 97 40
6:00:46 3/15/2011 3 15 2011 6 801 521248 4817668 219 40
4:01:14 3/4/2010 3 4 2010 4 641 520901 4817667 220 40
6:00:53 3/22/2010 3 22 2010 6 653 520989 4817667 220 40
3:00:50 4/15/2010 4 15 2010 3 801 521251 4817668 219 40
10:39:56 4/11/2013 4 11 2013 10 657 520915 4817667 220 40
18:00:54 3/19/2010 3 19 2010 18 643 520633 4817666 221 40
0:00:47 3/25/2011 3 25 2011 0 660 521285 4817668 219 40
18:00:33 1/28/2011 1 28 2011 18 641 521116 4817668 220 40
18:00:53 4/8/2009 4 8 2009 18 638 524281 4817678 126 40
4:00:53 4/10/2014 4 10 2014 4 909 524626 4817679 97 40
2:00:58 12/13/2010 12 13 2010 2 647 520809 4817667 220 40
10:00:49 12/22/2013 12 22 2013 10 914 521015 4817667 220 40
8:00:53 2/4/2012 2 4 2012 8 658 521455 4817669 219 40



2:00:48 3/15/2013 3 15 2013 2 658 521244 4817668 219 40
12:00:21 3/30/2010 3 30 2010 12 656 522236 4817671 217 40
2:00:48 3/15/2011 3 15 2011 2 654 521247 4817668 219 40
0:02:14 3/16/2014 3 16 2014 0 914 521011 4817668 220 40
10:01:56 2/4/2014 2 4 2014 10 914 521524 4817669 219 40
8:01:23 3/1/2010 3 1 2010 8 641 521028 4817668 220 40
14:00:44 3/7/2012 3 7 2012 14 658 521646 4817670 218 40
4:00:30 3/9/2014 3 9 2014 4 907 521056 4817668 220 40
2:00:29 3/26/2010 3 26 2010 2 653 521313 4817669 219 40
6:00:53 3/6/2014 3 6 2014 6 679 521440 4817669 219 40
0:00:49 12/9/2011 12 9 2011 0 658 521782 4817670 218 40
16:00:29 1/9/2013 1 9 2013 16 658 521545 4817670 219 40
10:00:47 4/23/2009 4 23 2009 10 639 521972 4817671 218 40
16:00:44 4/24/2009 4 24 2009 16 634 521413 4817669 219 40
22:00:55 4/8/2014 4 8 2014 22 914 521425 4817669 219 40
16:00:50 4/23/2009 4 23 2009 16 639 522165 4817672 217 40
22:00:47 3/16/2010 3 16 2010 22 639 520922 4817668 220 40
18:00:54 12/1/2010 12 1 2010 18 801 520951 4817668 220 40
16:00:55 4/1/2012 4 1 2012 16 673 522814 4817674 215 40
6:00:56 12/30/2012 12 30 2012 6 677 521013 4817668 220 40
6:00:56 12/20/2010 12 20 2010 6 647 521479 4817670 219 40
12:00:53 3/13/2012 3 13 2012 12 663 521932 4817671 218 40
2:00:44 4/25/2011 4 25 2011 2 667 524699 4817681 97 40
16:00:39 12/24/2013 12 24 2013 16 914 521005 4817668 220 40
6:00:54 3/15/2011 3 15 2011 6 654 521249 4817669 219 40
4:00:23 12/16/2011 12 16 2011 4 658 522164 4817672 217 40
4:00:47 2/22/2012 2 22 2012 4 658 520773 4817668 221 40
14:00:41 3/5/2012 3 5 2012 14 665 520925 4817669 220 40
16:00:50 1/27/2011 1 27 2011 16 657 521589 4817671 219 40
6:00:53 1/24/2011 1 24 2011 6 646 521036 4817669 220 40
0:00:54 4/16/2009 4 16 2009 0 648 524652 4817681 97 40
2:00:56 2/8/2011 2 8 2011 2 647 521123 4817669 220 40
0:00:42 2/25/2010 2 25 2010 0 633 521838 4817672 218 40
2:00:53 3/16/2014 3 16 2014 2 914 521064 4817669 220 40
10:01:05 11/17/2010 11 17 2010 10 651 521736 4817671 218 40
22:00:43 11/18/2011 11 18 2011 22 658 523810 4817678 213 40
4:00:44 3/9/2011 3 9 2011 4 655 521270 4817670 219 40
18:00:47 4/5/2011 4 5 2011 18 662 524727 4817682 97 40
18:00:47 1/11/2014 1 11 2014 18 914 520828 4817669 220 40
10:00:23 3/16/2011 3 16 2011 10 801 522308 4817673 217 40
12:00:47 3/20/2008 3 20 2008 12 632 521113 4817670 220 40
20:00:25 3/6/2013 3 6 2013 20 658 521526 4817671 219 40
18:00:48 12/1/2010 12 1 2010 18 638 520967 4817669 220 40
16:00:54 12/30/2012 12 30 2012 16 677 521086 4817670 220 40
10:00:32 1/13/2013 1 13 2013 10 658 521286 4817670 219 40
8:00:12 3/31/2010 3 31 2010 8 652 523627 4817678 213 40
0:00:49 1/25/2010 1 25 2010 0 638 520960 4817669 220 40
18:00:54 4/21/2011 4 21 2011 18 665 523393 4817677 214 40
4:00:24 3/15/2011 3 15 2011 4 801 521244 4817670 219 40
4:00:47 3/15/2011 3 15 2011 4 654 521247 4817670 219 40
8:00:15 3/9/2011 3 9 2011 8 654 521234 4817670 219 40
16:00:55 3/3/2011 3 3 2011 16 653 521852 4817672 218 40
14:00:50 2/2/2013 2 2 2013 14 665 520889 4817669 220 40
18:00:48 1/10/2013 1 10 2013 18 677 520859 4817669 220 40



12:00:43 12/13/2008 12 13 2008 12 634 521869 4817673 218 40
1:23:26 12/16/2012 12 16 2012 1 641 524654 4817682 97 40
18:00:57 1/17/2011 1 17 2011 18 650 521091 4817670 220 40
0:01:11 4/5/2010 4 5 2010 0 647 520163 4817668 222 40
18:00:53 3/20/2010 3 20 2010 18 657 520948 4817670 220 40
22:00:53 3/24/2010 3 24 2010 22 639 521902 4817673 218 40
0:00:53 1/15/2011 1 15 2011 0 654 521053 4817671 220 40
2:00:54 2/15/2011 2 15 2011 2 654 521050 4817671 220 40
0:00:52 3/17/2010 3 17 2010 0 639 520923 4817670 220 40
0:00:14 2/15/2011 2 15 2011 0 654 521051 4817671 220 40
4:00:43 4/15/2010 4 15 2010 4 654 521248 4817671 219 40
12:00:53 2/22/2009 2 22 2009 12 633 521325 4817672 219 40
2:00:59 2/27/2011 2 27 2011 2 639 521257 4817671 219 40
2:00:48 1/15/2011 1 15 2011 2 654 521052 4817671 220 40
14:00:50 2/17/2011 2 17 2011 14 657 521712 4817673 218 40
16:00:43 1/25/2010 1 25 2010 16 640 521069 4817671 220 40
12:00:53 1/25/2013 1 25 2013 12 677 521399 4817672 219 40
18:00:47 3/19/2011 3 19 2011 18 665 521258 4817672 219 40
22:00:34 12/18/2011 12 18 2011 22 667 522281 4817675 217 40
14:00:22 2/16/2011 2 16 2011 14 654 521219 4817672 219 40
22:00:24 3/7/2013 3 7 2013 22 677 520979 4817671 220 40
22:00:44 1/25/2011 1 25 2011 22 641 520825 4817671 220 40
6:00:42 2/15/2011 2 15 2011 6 654 521051 4817671 220 40
16:00:47 3/16/2011 3 16 2011 16 659 522031 4817675 217 40
4:00:54 1/15/2011 1 15 2011 4 654 521053 4817671 220 40
22:00:54 3/13/2010 3 13 2010 22 644 521209 4817672 219 40
22:00:47 3/6/2014 3 6 2014 22 679 520605 4817670 221 40
12:00:42 3/5/2011 3 5 2011 12 641 521082 4817672 220 40
20:00:34 12/13/2013 12 13 2013 20 917 520520 4817670 221 40
10:00:42 1/16/2010 1 16 2010 10 638 521022 4817671 220 40
4:00:47 1/10/2013 1 10 2013 4 677 520814 4817671 220 40
18:00:55 1/25/2011 1 25 2011 18 641 520829 4817671 220 40
18:00:52 12/1/2010 12 1 2010 18 646 521032 4817672 220 40
18:01:02 3/27/2012 3 27 2012 18 677 522584 4817677 216 40
4:00:54 1/24/2011 1 24 2011 4 646 521029 4817672 220 40
2:00:59 4/29/2014 4 29 2014 2 907 522991 4817678 215 40
12:00:14 3/22/2010 3 22 2010 12 638 522205 4817676 217 40
2:00:48 4/7/2013 4 7 2013 2 658 523349 4817680 214 40
18:00:58 3/13/2010 3 13 2010 18 644 521219 4817673 219 40
10:00:53 1/10/2012 1 10 2012 10 641 520873 4817672 220 40
0:00:53 3/8/2013 3 8 2013 0 677 520986 4817672 220 40
2:00:30 2/22/2012 2 22 2012 2 658 520789 4817672 221 40
18:00:40 3/30/2011 3 30 2011 18 662 524179 4817683 126 40
12:00:41 3/22/2010 3 22 2010 12 646 522089 4817676 217 40
14:00:54 3/13/2012 3 13 2012 14 663 521945 4817675 218 40
22:00:56 4/1/2011 4 1 2011 22 655 521145 4817673 220 40
2:00:46 3/17/2010 3 17 2010 2 639 520847 4817672 220 40
2:00:42 2/14/2013 2 14 2013 2 677 520864 4817672 220 40
14:00:24 12/13/2008 12 13 2008 14 634 521872 4817675 218 40
18:00:45 12/29/2012 12 29 2012 18 677 520782 4817672 221 40
10:00:48 12/26/2009 12 26 2009 10 641 520980 4817673 220 40
16:00:56 2/16/2011 2 16 2011 16 654 521220 4817674 219 40
22:00:55 3/6/2013 3 6 2013 22 658 521102 4817673 220 40
0:00:43 4/9/2009 4 9 2009 0 641 523741 4817682 213 40



2:00:54 3/30/2011 3 30 2011 2 654 521644 4817675 218 40
2:00:39 1/31/2011 1 31 2011 2 638 520910 4817673 220 40
4:00:30 1/1/2014 1 1 2014 4 914 520860 4817673 220 40
4:00:31 3/30/2011 3 30 2011 4 654 521642 4817675 218 40
4:00:53 2/1/2013 2 1 2013 4 680 520589 4817672 221 40
12:00:56 12/23/2013 12 23 2013 12 917 521430 4817675 219 40
22:00:48 4/19/2008 4 19 2008 22 634 524254 4817684 126 40
6:00:44 3/17/2009 3 17 2009 6 640 521301 4817674 219 40
10:00:55 12/8/2008 12 8 2008 10 633 521756 4817676 218 40
18:00:20 2/14/2011 2 14 2011 18 654 521053 4817674 220 40
6:00:48 1/5/2010 1 5 2010 6 633 521889 4817676 218 40
22:00:45 1/2/2009 1 2 2009 22 632 523791 4817683 213 40
0:00:27 2/26/2011 2 26 2011 0 655 521372 4817675 219 40
20:00:54 3/31/2013 3 31 2013 20 677 524469 4817685 97 40
2:01:52 1/6/2010 1 6 2010 2 643 521080 4817674 220 40
18:00:43 12/23/2010 12 23 2010 18 647 520814 4817673 220 40
22:00:49 3/20/2011 3 20 2011 22 661 521004 4817674 220 40
14:00:54 3/30/2011 3 30 2011 14 654 520629 4817673 221 40
16:00:25 1/30/2011 1 30 2011 16 657 520581 4817673 221 40
16:00:41 1/27/2011 1 27 2011 16 638 521570 4817676 219 40
4:01:00 1/27/2014 1 27 2014 4 907 520590 4817673 221 40
8:00:24 1/5/2013 1 5 2013 8 658 520994 4817674 220 40
10:00:53 11/27/2010 11 27 2010 10 657 520430 4817672 221 40
22:00:49 1/11/2009 1 11 2009 22 634 523944 4817684 213 40
18:00:53 3/13/2010 3 13 2010 18 640 521266 4817675 219 40
4:00:55 12/24/2010 12 24 2010 4 657 520778 4817674 221 40
4:00:49 1/3/2011 1 3 2011 4 646 520958 4817674 220 40
16:00:47 4/24/2009 4 24 2009 16 639 521328 4817675 219 40
2:00:23 2/26/2011 2 26 2011 2 655 521368 4817676 219 40
8:00:48 1/5/2010 1 5 2010 8 633 521888 4817677 218 40
4:00:27 2/15/2011 2 15 2011 4 654 521050 4817675 220 40
4:00:29 1/6/2010 1 6 2010 4 643 521089 4817675 220 40
6:00:41 3/23/2009 3 23 2009 6 642 524293 4817686 126 40
16:00:48 1/28/2013 1 28 2013 16 663 520954 4817675 220 40
2:00:56 1/25/2010 1 25 2010 2 638 520960 4817675 220 40
18:00:54 3/20/2011 3 20 2011 18 661 521000 4817675 220 40
0:00:48 12/30/2013 12 30 2013 0 907 521002 4817675 220 40
6:00:48 1/10/2013 1 10 2013 6 677 520814 4817674 220 40
0:00:55 2/27/2011 2 27 2011 0 654 521220 4817676 219 40
16:00:48 3/15/2012 3 15 2012 16 665 522177 4817679 217 40
10:01:04 12/10/2010 12 10 2010 10 654 521088 4817675 220 40
18:01:24 3/21/2010 3 21 2010 18 643 520627 4817674 221 40
18:00:54 3/17/2010 3 17 2010 18 653 520878 4817675 220 40
14:00:43 1/28/2013 1 28 2013 14 663 520966 4817675 220 40
16:00:09 2/2/2009 2 2 2009 16 632 521534 4817677 219 40
12:00:54 1/25/2011 1 25 2011 12 641 520738 4817674 221 40
8:00:53 1/15/2011 1 15 2011 8 646 521297 4817676 219 40
22:00:48 12/29/2013 12 29 2013 22 907 521001 4817675 220 40
4:00:25 4/12/2011 4 12 2011 4 658 521300 4817676 219 40
0:00:53 4/10/2012 4 10 2012 0 675 524717 4817688 97 40
22:00:52 3/17/2009 3 17 2009 22 633 521298 4817676 219 40
0:00:48 4/9/2014 4 9 2014 0 914 521400 4817677 219 40
10:00:42 12/21/2013 12 21 2013 10 909 522018 4817679 217 40
10:00:43 3/7/2012 3 7 2012 10 658 521654 4817678 218 40



6:00:55 3/25/2009 3 25 2009 6 638 521239 4817676 219 40
14:00:31 1/5/2010 1 5 2010 14 633 521883 4817678 218 40
12:00:42 2/7/2011 2 7 2011 12 650 521265 4817677 219 40
4:00:48 12/25/2010 12 25 2010 4 647 520952 4817676 220 40
6:00:48 3/9/2014 3 9 2014 6 916 521500 4817677 219 40
2:00:46 12/18/2013 12 18 2013 2 917 521698 4817678 218 40
22:00:47 2/26/2011 2 26 2011 22 654 521224 4817677 219 40
22:00:47 3/24/2008 3 24 2008 22 634 522542 4817681 216 40
8:00:18 1/11/2014 1 11 2014 8 679 524615 4817688 97 40
2:00:44 1/5/2013 1 5 2013 2 658 520995 4817676 220 40
22:00:39 3/19/2010 3 19 2010 22 653 521034 4817676 220 40
18:00:53 3/8/2013 3 8 2013 18 657 521597 4817678 219 40
20:00:42 4/4/2013 4 4 2013 20 658 523469 4817684 214 40
16:00:47 2/17/2011 2 17 2011 16 638 521761 4817678 218 40
18:00:53 4/7/2013 4 7 2013 18 671 522111 4817680 217 40
18:00:54 2/24/2011 2 24 2011 18 638 522055 4817679 217 40
22:00:53 3/30/2012 3 30 2012 22 658 523369 4817684 214 40
0:00:56 3/25/2009 3 25 2009 0 638 521241 4817677 219 40
10:01:18 5/3/2011 5 3 2011 10 667 522163 4817680 217 40
6:00:48 1/5/2013 1 5 2013 6 658 520994 4817676 220 40
10:00:30 12/23/2013 12 23 2013 10 907 521254 4817677 219 40
18:00:39 12/31/2010 12 31 2010 18 647 520625 4817675 221 40
22:00:18 2/8/2011 2 8 2011 22 654 520963 4817676 220 40
12:00:53 3/5/2011 3 5 2011 12 647 520956 4817676 220 40
18:00:42 3/15/2012 3 15 2012 18 665 522172 4817680 217 40
14:00:53 2/12/2014 2 12 2014 14 917 522102 4817680 217 40
18:00:53 1/17/2010 1 17 2010 18 638 521015 4817677 220 40
6:00:48 3/22/2010 3 22 2010 6 654 521309 4817678 219 40
2:00:26 4/17/2011 4 17 2011 2 658 523499 4817685 214 40
2:00:49 4/30/2011 4 30 2011 2 655 521337 4817678 219 40
0:00:54 12/24/2012 12 24 2012 0 671 520881 4817677 220 40
18:00:56 1/25/2010 1 25 2010 18 638 520996 4817677 220 40
18:00:53 3/28/2009 3 28 2009 18 635 521301 4817678 219 40
20:00:57 3/7/2013 3 7 2013 20 677 520544 4817676 221 40
6:00:42 12/25/2010 12 25 2010 6 647 520951 4817677 220 40
0:00:20 1/5/2013 1 5 2013 0 658 520994 4817677 220 40
4:00:55 1/12/2009 1 12 2009 4 634 523895 4817687 213 40
22:00:55 12/28/2012 12 28 2012 22 677 521222 4817678 219 40
20:00:55 3/15/2014 3 15 2014 20 679 521045 4817677 220 40
10:00:59 12/23/2013 12 23 2013 10 917 521440 4817679 219 40
12:00:43 1/9/2013 1 9 2013 12 658 521545 4817679 219 40
18:00:48 3/13/2010 3 13 2010 18 639 520897 4817677 220 40
22:00:48 3/25/2011 3 25 2011 22 801 521086 4817678 220 40
6:00:55 1/25/2011 1 25 2011 6 647 521340 4817679 219 40
8:00:41 11/30/2010 11 30 2010 8 654 520211 4817675 222 40
2:00:55 3/26/2011 3 26 2011 2 801 521084 4817678 220 40
18:00:27 12/21/2009 12 21 2009 18 643 523847 4817687 213 40
0:00:49 4/3/2011 4 3 2011 0 654 520850 4817677 220 40
6:00:53 1/3/2011 1 3 2011 6 646 520963 4817678 220 40
18:00:54 2/18/2011 2 18 2011 18 654 521157 4817678 220 40
14:00:12 2/22/2009 2 22 2009 14 633 521321 4817679 219 40
14:00:41 1/9/2013 1 9 2013 14 658 521544 4817680 219 40
8:00:38 12/30/2012 12 30 2012 8 677 521039 4817678 220 40
12:00:24 3/21/2010 3 21 2010 12 643 520630 4817677 221 40



22:00:45 1/10/2013 1 10 2013 22 677 520850 4817677 220 40
16:00:24 4/7/2013 4 7 2013 16 658 522136 4817682 217 40
14:00:53 1/16/2010 1 16 2010 14 638 521002 4817678 220 40
16:00:56 12/26/2009 12 26 2009 16 641 520973 4817678 220 40
4:00:47 3/22/2010 3 22 2010 4 654 521309 4817679 219 40
20:00:54 12/29/2013 12 29 2013 20 671 520222 4817676 222 40
18:00:42 3/25/2009 3 25 2009 18 633 522004 4817682 218 40
8:00:51 1/3/2011 1 3 2011 8 646 520965 4817678 220 40
8:01:12 11/17/2010 11 17 2010 8 655 521685 4817681 218 40
18:01:01 12/28/2012 12 28 2012 18 677 521143 4817679 220 40
2:00:47 1/12/2009 1 12 2009 2 634 523898 4817688 213 40
6:00:49 1/13/2011 1 13 2011 6 650 523943 4817688 213 40
6:00:55 3/30/2011 3 30 2011 6 664 523771 4817688 213 40
8:00:48 1/10/2013 1 10 2013 8 677 520833 4817678 220 40
22:00:54 4/2/2011 4 2 2011 22 654 520850 4817678 220 40
2:00:44 4/12/2011 4 12 2011 2 658 521299 4817680 219 40
8:00:54 2/5/2014 2 5 2014 8 679 521525 4817680 219 40
10:00:48 1/6/2009 1 6 2009 10 632 521432 4817680 219 40
18:00:41 12/18/2010 12 18 2010 18 647 521249 4817680 219 40
4:00:56 2/5/2014 2 5 2014 4 679 521523 4817680 219 40
8:00:39 1/3/2014 1 3 2014 8 917 520787 4817678 221 40
10:00:53 1/25/2011 1 25 2011 10 641 520821 4817679 220 40
6:00:27 2/5/2014 2 5 2014 6 679 521521 4817681 219 40
16:00:53 3/23/2011 3 23 2011 16 655 522782 4817685 216 40
4:00:54 3/20/2008 3 20 2008 4 633 521688 4817681 218 40
22:00:48 2/15/2009 2 15 2009 22 633 520951 4817679 220 40
0:00:54 12/21/2013 12 21 2013 0 914 521134 4817680 220 40
6:00:48 1/12/2009 1 12 2009 6 634 523894 4817689 213 40
12:00:24 1/25/2011 1 25 2011 12 647 520618 4817678 221 40
14:00:42 4/4/2012 4 4 2012 14 657 520723 4817678 221 40
22:00:44 1/4/2013 1 4 2013 22 658 520985 4817679 220 40
4:00:41 1/5/2013 1 5 2013 4 658 520988 4817679 220 40
12:00:53 1/16/2010 1 16 2010 12 638 521025 4817679 220 40
12:00:50 1/25/2011 1 25 2011 12 801 524735 4817692 97 40
2:00:54 4/1/2012 4 1 2012 2 677 521350 4817680 219 40
2:00:30 1/3/2011 1 3 2011 2 646 520967 4817679 220 40
16:00:40 1/25/2011 1 25 2011 16 641 520616 4817678 221 40
22:00:41 12/23/2010 12 23 2010 22 647 520816 4817679 220 40
8:00:23 12/25/2008 12 25 2008 8 634 524184 4817690 126 40
18:00:47 3/17/2010 3 17 2010 18 638 521495 4817681 219 40
18:00:48 2/1/2011 2 1 2011 18 638 521184 4817680 220 40
2:00:56 3/23/2009 3 23 2009 2 642 524289 4817691 126 40
0:00:47 1/27/2014 1 27 2014 0 907 520877 4817679 220 40
8:00:48 2/3/2013 2 3 2013 8 677 521109 4817680 220 40
4:00:43 1/16/2010 1 16 2010 4 641 520093 4817677 222 40
2:00:44 1/18/2010 1 18 2010 2 638 521016 4817680 220 40
4:00:43 4/29/2014 4 29 2014 4 908 523031 4817687 215 40
8:00:54 1/26/2010 1 26 2010 8 640 521041 4817680 220 40
0:00:54 3/20/2010 3 20 2010 0 653 521042 4817680 220 40
6:01:23 3/30/2011 3 30 2011 6 654 521646 4817682 218 40
0:01:23 3/17/2014 3 17 2014 0 916 524413 4817692 126 40
14:00:54 12/20/2013 12 20 2013 14 914 521028 4817680 220 40
0:01:02 3/21/2014 3 21 2014 0 907 521282 4817681 219 40
8:00:41 12/25/2010 12 25 2010 8 647 520969 4817680 220 40



0:00:43 3/17/2010 3 17 2010 0 655 520713 4817679 221 40
6:00:44 4/12/2011 4 12 2011 6 658 521297 4817681 219 40
6:01:24 12/24/2013 12 24 2013 6 914 520939 4817680 220 40
11:57:56 12/23/2013 12 23 2013 11 657 521461 4817682 219 40
10:00:56 1/19/2009 1 19 2009 10 634 521158 4817681 220 40
4:00:41 1/25/2010 1 25 2010 4 638 520957 4817681 220 40
18:00:53 1/28/2011 1 28 2011 18 638 521034 4817681 220 40
16:01:27 1/25/2013 1 25 2013 16 677 521347 4817682 219 40
4:00:45 3/26/2011 3 26 2011 4 801 521091 4817681 220 40
0:00:14 3/18/2009 3 18 2009 0 633 521292 4817682 219 40
14:00:21 12/26/2009 12 26 2009 14 641 520967 4817681 220 40
0:00:24 1/9/2012 1 9 2012 0 658 520620 4817680 221 40
4:01:19 4/9/2014 4 9 2014 4 917 521137 4817682 220 40
2:00:48 3/25/2009 3 25 2009 2 638 521238 4817682 219 40
18:00:54 1/18/2010 1 18 2010 18 646 521335 4817682 219 40
22:00:53 12/23/2012 12 23 2012 22 671 520937 4817681 220 40
2:00:50 3/18/2009 3 18 2009 2 633 521290 4817682 219 40
8:00:55 12/19/2011 12 19 2011 8 667 522205 4817685 217 40
22:01:13 1/11/2013 1 11 2013 22 675 523350 4817689 214 40
6:00:48 3/26/2010 3 26 2010 6 655 524340 4817693 126 40
18:00:54 12/23/2012 12 23 2012 18 671 520939 4817682 220 40
10:00:48 2/6/2014 2 6 2014 10 914 521275 4817683 219 40
6:00:50 1/26/2010 1 26 2010 6 640 521029 4817682 220 40
2:00:54 2/20/2009 2 20 2009 2 634 521216 4817683 219 40
10:03:04 2/5/2014 2 5 2014 10 917 521399 4817683 219 40
22:00:54 2/13/2011 2 13 2011 22 650 521095 4817683 220 40
0:00:48 12/15/2013 12 15 2013 0 917 521461 4817684 219 40
16:00:54 1/28/2013 1 28 2013 16 679 520647 4817681 221 40
2:01:02 3/26/2010 3 26 2010 2 647 521300 4817683 219 40
22:00:41 4/18/2011 4 18 2011 22 659 522657 4817688 216 40
14:00:56 1/3/2012 1 3 2012 14 663 521128 4817683 220 40
6:00:48 1/18/2011 1 18 2011 6 641 521108 4817683 220 40
2:00:26 3/22/2010 3 22 2010 2 654 521306 4817684 219 40
12:00:25 2/22/2011 2 22 2011 12 657 521428 4817684 219 40
8:00:42 4/19/2011 4 19 2011 8 658 523824 4817692 213 40
14:00:24 2/25/2011 2 25 2011 14 653 521674 4817685 218 40
16:01:17 3/6/2010 3 6 2010 16 633 520926 4817683 220 40
22:00:54 1/17/2010 1 17 2010 22 638 521011 4817683 220 40
6:00:56 2/20/2014 2 20 2014 6 917 521232 4817684 219 40
22:00:53 12/20/2013 12 20 2013 22 671 521393 4817684 219 40
2:00:44 2/8/2011 2 8 2011 2 646 521009 4817683 220 40
10:00:53 2/18/2011 2 18 2011 10 638 521159 4817684 220 40
22:00:54 2/13/2011 2 13 2011 22 641 521177 4817684 220 40
10:00:17 12/13/2008 12 13 2008 10 634 521861 4817686 218 40
14:00:33 11/28/2010 11 28 2010 14 641 520942 4817683 220 40
10:00:53 1/11/2013 1 11 2013 10 677 521005 4817684 220 40
8:00:50 2/15/2013 2 15 2013 8 677 521164 4817684 220 40
4:00:42 11/19/2010 11 19 2010 4 641 522081 4817687 217 40
4:00:41 3/25/2009 3 25 2009 4 638 521240 4817685 219 40
18:00:55 12/17/2011 12 17 2011 18 667 522076 4817687 217 40
4:00:54 12/18/2013 12 18 2013 4 917 521675 4817686 218 40
2:01:07 3/8/2013 3 8 2013 2 677 520983 4817684 220 40
4:00:48 1/18/2011 1 18 2011 4 641 521107 4817684 220 40
20:00:54 1/11/2013 1 11 2013 20 675 523379 4817692 214 40



14:00:47 1/6/2011 1 6 2011 14 639 521641 4817686 218 40
0:00:48 3/20/2008 3 20 2008 0 637 521385 4817685 219 40
20:00:32 1/4/2013 1 4 2013 20 658 520990 4817684 220 40
6:00:30 3/10/2014 3 10 2014 6 907 521377 4817685 219 40
18:00:40 12/24/2009 12 24 2009 18 640 521191 4817685 220 40
22:00:56 12/24/2008 12 24 2008 22 634 524200 4817695 126 40
12:00:52 1/17/2010 1 17 2010 12 638 521030 4817684 220 40
2:00:53 4/21/2011 4 21 2011 2 655 522113 4817688 217 40
6:00:44 2/18/2009 2 18 2009 6 634 521618 4817686 218 40
2:00:23 3/9/2012 3 9 2012 2 658 520622 4817683 221 40
4:00:26 2/8/2011 2 8 2011 4 646 521020 4817685 220 40
18:00:54 3/6/2011 3 6 2011 18 801 520845 4817684 220 40
6:00:53 1/25/2011 1 25 2011 6 641 521395 4817686 219 40
6:00:48 4/21/2011 4 21 2011 6 655 522113 4817688 217 40
16:00:54 1/24/2010 1 24 2010 16 638 521128 4817685 220 40
4:00:20 1/4/2013 1 4 2013 4 658 521139 4817685 220 40
14:00:41 1/13/2011 1 13 2011 14 657 521780 4817687 218 40
12:00:42 1/6/2011 1 6 2011 12 639 521633 4817687 218 40
16:00:42 1/17/2010 1 17 2010 16 638 521012 4817685 220 40
4:00:54 1/18/2010 1 18 2010 4 638 521024 4817685 220 40
14:00:54 2/13/2011 2 13 2011 14 654 521428 4817686 219 40
18:00:57 3/17/2010 3 17 2010 18 641 521467 4817686 219 40
2:00:54 1/9/2012 1 9 2012 2 641 521004 4817685 220 40
16:00:43 12/20/2013 12 20 2013 16 909 521673 4817687 218 40
14:00:53 3/2/2013 3 2 2013 14 677 521160 4817686 220 40
4:00:42 3/31/2012 3 31 2012 4 658 524622 4817697 97 40
6:01:18 1/5/2010 1 5 2010 6 640 521694 4817687 218 40
8:00:46 1/4/2013 1 4 2013 8 658 521135 4817686 220 40
4:00:26 3/23/2009 3 23 2009 4 642 524288 4817696 126 40
18:00:36 1/17/2010 1 17 2010 18 638 521006 4817685 220 40
14:00:50 3/22/2010 3 22 2010 14 646 521616 4817687 218 40
6:00:53 1/11/2014 1 11 2014 6 679 524685 4817698 97 40
2:00:42 1/9/2011 1 9 2011 2 650 521105 4817686 220 40
2:00:54 4/29/2014 4 29 2014 2 908 523032 4817692 215 40
18:00:56 1/15/2011 1 15 2011 18 650 520896 4817685 220 40
10:00:54 1/26/2013 1 26 2013 10 680 521416 4817687 219 40
6:00:54 3/21/2012 3 21 2012 6 666 522004 4817689 218 40
6:00:56 1/25/2010 1 25 2010 6 638 520965 4817685 220 40
4:00:58 4/21/2011 4 21 2011 4 655 522109 4817689 217 40
18:01:24 2/18/2010 2 18 2010 18 643 524358 4817697 126 40
12:00:47 3/8/2011 3 8 2011 12 657 521112 4817686 220 40
14:00:20 12/19/2008 12 19 2008 14 632 521338       4817687 219     40
10:00:54        3/3/2014        3       3       2014    10      679     520869  4817685 220     40
18:00:31        12/24/2008      12      24      2008    18      634     524197  4817696 126     40
4:00:56 2/5/2014        2       5       2014    4       671     521501  4817687 219     40
0:00:21 2/20/2009       2       20      2009    0       634     521213  4817686 219     40
18:00:51        4/12/2010       4       12      2010    18      646     522653  4817691 216     40
18:00:25        4/2/2011        4       2       2011    18      663     520765  4817685 221     40
16:00:41        1/10/2013       1       10      2013    16      677     520912  4817686 220     40
22:01:12        1/5/2010        1       5       2010    22      644     522420  4817690 216     40
4:00:53 2/3/2013        2       3       2013    4       677     521093  4817686 220     40
18:00:57        4/2/2009        4       2       2009    18      646     521370  4817687 219     40
16:00:44        1/26/2014       1       26      2014    16      671     520822  4817686 220     40
6:00:41 11/19/2010      11      19      2010    6       641     522082  4817690 217     40



2:00:35 4/3/2011        4       3       2011    2       654     520854  4817686 220     40
0:00:56 12/25/2012      12      25      2012    0       671     520891  4817686 220     40
18:00:49        4/25/2011       4       25      2011    18      658     524479  4817698 97      40
6:00:53 3/23/2009       3       23      2009    6       640     524284  4817697 126     40
6:00:53 1/4/2013        1       4       2013    6       658     521134  4817687 220     40
18:00:59        1/31/2014       1       31      2014    18      907     520564  4817685 221     40
14:00:48        2/22/2011       2       22      2011    14      650     521716  4817689 218     40
18:00:41        3/31/2011       3       31      2011    18      660     522103  4817690 217     40
14:00:56        1/17/2010       1       17      2010    14      638     521025  4817687 220     40
18:00:53        1/10/2013       1       10      2013    18      677     520849  4817686 220     40
8:00:41 1/25/2010       1       25      2010    8       638     520968  4817686 220     40
10:00:30        3/16/2011       3       16      2011    10      655     522232  4817691 217     40
4:01:25 4/20/2014       4       20      2014    4       908     522986  4817693 215     40
16:00:54        3/23/2011       3       23      2011    16      658     522778  4817692 216     40
22:01:11        1/31/2013       1       31      2013    22      677     520650  4817686 221     40
16:00:48        4/6/2012        4       6       2012    16      671     522043  4817690 217     40
8:00:53 1/5/2010        1       5       2010    8       640     521692  4817689 218     40
18:00:54        3/21/2010       3       21      2010    18      650     521902  4817690 218     40
8:00:45 1/25/2011       1       25      2011    8       641     521393  4817688 219     40
6:00:32 2/7/2014        2       7       2014    6       917     521140  4817687 220     40
0:00:50 2/3/2014        2       3       2014    0       671     520525  4817686 221     40
2:00:53 4/19/2011       4       19      2011    2       669     523337  4817695 214     40
18:00:54        2/6/2011        2       6       2011    18      641     520563  4817686 221     40
22:00:54        2/19/2009       2       19      2009    22      634     521214  4817688 219     40
12:00:50        1/11/2013       1       11      2013    12      677     521008  4817687 220     40
12:00:42        3/22/2010       3       22      2010    12      652     522200  4817691 217     40
14:00:41        1/13/2011       1       13      2011    14      654     521533  4817689 219     40
16:00:42        2/6/2013        2       6       2013    16      677     521042  4817688 220     40
14:00:22        1/24/2013       1       24      2013    14      679     521508  4817689 219     40
4:00:54 3/11/2012       3       11      2012    4       665     521040  4817688 220     40
8:00:42 12/13/2013      12      13      2013    8       917     522037  4817691 217     40
14:00:23        2/15/2010       2       15      2010    14      638     524532  4817700 97      40
6:00:44 2/8/2011        2       8       2011    6       646     521028  4817688 220     40
0:00:47 4/29/2014       4       29      2014    0       907     522990  4817694 215     40
14:00:24        1/3/2011        1       3       2011    14      657     521009  4817688 220     40
4:01:17 4/21/2011       4       21      2011    4       658     523353  4817695 214     40
6:00:48 1/18/2010       1       18      2010    6       638     521026  4817688 220     40
22:00:13        3/16/2010       3       16      2010    22      657     520750  4817687 221     40
6:00:53 2/9/2011        2       9       2011    6       639     523163  4817695 215     40
4:00:53 2/20/2014       2       20      2014    4       917     521224  4817688 219     40
6:00:21 1/27/2014       1       27      2014    6       907     520581  4817686 221     40
2:02:25 3/20/2008       3       20      2008    2       637     521382  4817689 219     40
2:00:53 2/3/2014        2       3       2014    2       671     520525  4817686 221     40
10:00:45        2/2/2013        2       2       2013    10      680     521075  4817688 220     40
8:01:29 2/18/2009       2       18      2009    8       634     521640  4817690 218     40
18:00:36        4/2/2009        4       2       2009    18      634     521172  4817689 220     40
8:00:41 2/5/2014        2       5       2014    8       671     521507  4817690 219     40
16:00:48        1/16/2010       1       16      2010    16      638     520994  4817688 220     40
2:00:53 2/3/2013        2       3       2013    2       677     521093  4817688 220     40
6:00:23 2/5/2014        2       5       2014    6       671     521506  4817690 219     40
14:00:52        1/27/2014       1       27      2014    14      679     520803  4817688 221     40
18:00:49        12/24/2008      12      24      2008    18      634     524165  4817699 126     40
22:00:24        2/18/2011       2       18      2011    22      638     521303  4817689 219     40
0:00:24 12/31/2012      12      31      2012    0       677     520905  4817688 220     40



10:00:53        12/10/2010      12      10      2010    10      650     521354  4817690 219     40
22:00:47        3/23/2011       3       23      2011    22      801     521103  4817689 220     40
16:00:56        1/28/2013       1       28      2013    16      677     520789  4817688 221     40
4:00:33 3/26/2011       3       26      2011    4       654     521092  4817689 220     40
18:01:11        1/6/2013        1       6       2013    18      680     520869  4817688 220     40
0:00:40 1/12/2013       1       12      2013    0       675     523347  4817696 214     40
22:00:47        3/13/2010       3       13      2010    22      638     520954  4817688 220     40
6:00:25 3/17/2011       3       17      2011    6       654     521231  4817689 219     40
8:00:47 1/25/2011       1       25      2011    8       647     521358  4817690 219     40
0:00:47 3/28/2011       3       28      2011    0       667     524593  4817701 97      40
6:00:53 2/3/2013        2       3       2013    6       677     521095  4817689 220     40
10:00:54        1/17/2010       1       17      2010    10      638     521000  4817689 220     40
18:00:14        3/10/2013       3       10      2013    18      658     521023  4817689 220     40
2:00:56 3/23/2009       3       23      2009    2       640     524198  4817700 126     40
12:00:25        1/17/2011       1       17      2011    12      641     521040  4817689 220     40
0:00:54 1/18/2010       1       18      2010    0       638     521015  4817689 220     40
14:01:03        1/24/2011       1       24      2011    14      646     521690  4817691 218     40
0:00:36 3/1/2014        3       1       2014    0       908     524293  4817700 126     40
14:00:27        1/10/2013       1       10      2013    14      658     521504  4817691 219     40
12:00:53        2/7/2011        2       7       2011    12      646     521233  4817690 219     40
2:00:53 2/19/2011       2       19      2011    2       638     521303  4817690 219     40
20:00:53        3/13/2014       3       13      2014    20      909     522120  4817693 217     40
22:00:56        4/2/2009        4       2       2009    22      634     521169  4817690 220     40
18:00:56        12/23/2012      12      23      2012    18      674     521245  4817690 219     40
18:00:48        1/28/2014       1       28      2014    18      679     520588  4817688 221     40
0:00:14 4/3/2009        4       3       2009    0       634     521166  4817690 220     40
14:00:44        1/2/2009        1       2       2009    14      634     524161  4817700 126     40
6:00:55 12/29/2012      12      29      2012    6       677     520941  4817690 220     40
10:00:48        12/13/2013      12      13      2013    10      658     520803  4817689 221     40
8:00:26 1/24/2011       1       24      2011    8       657     521300  4817691 219     40
14:00:53        1/21/2009       1       21      2009    14      634     521439  4817691 219     40
22:00:40        12/17/2011      12      17      2011    22      667     522083  4817693 217     40
22:00:54        3/19/2011       3       19      2011    22      661     521069  4817690 220     40
16:00:42        12/9/2010       12      9       2010    16      641     521399  4817691 219     40
6:01:38 1/2/2014        1       2       2014    6       671     520894  4817690 220     40
16:00:50        3/22/2010       3       22      2010    16      652     522177  4817694 217     40
12:00:56        1/13/2011       1       13      2011    12      654     521536  4817692 219     40
6:00:53 1/15/2010       1       15      2010    6       638     521141  4817691 220     40
2:00:54 2/9/2011        2       9       2011    2       639     523156  4817697 215     40
0:00:17 4/12/2011       4       12      2011    0       658     521279  4817691 219     40
2:01:46 5/4/2011        5       4       2011    2       669     523362  4817698 214     40
2:00:57 11/24/2009      11      24      2009    2       642     522078  4817694 217     40
18:00:49        1/25/2010       1       25      2010    18      638     520955  4817690 220     40
22:00:25        1/3/2013        1       3       2013    22      658     521141  4817691 220     40
18:00:53        3/18/2008       3       18      2008    18      633     521472  4817692 219     40
10:00:36        12/31/2013      12      31      2013    10      914     521032  4817691 220     40
18:00:55        4/14/2009       4       14      2009    18      634     521252  4817691 219     40
0:01:15 1/20/2010       1       20      2010    0       633     521083  4817691 220     40
0:00:56 2/16/2011       2       16      2011    0       655     521537  4817692 219     40
22:00:26        2/2/2014        2       2       2014    22      671     520524  4817689 221     40
6:00:42 4/23/2009       4       23      2009    6       634     521925  4817694 218     40
14:00:54        1/23/2011       1       23      2011    14      639     524352  4817702 126     40
2:00:25 3/25/2009       3       25      2009    2       640     524180  4817702 126     40
18:00:41        2/27/2012       2       27      2012    18      658     520585  4817690 221     40



22:00:47        3/17/2010       3       17      2010    22      653     520906  4817691 220     40
0:00:42 1/9/2011        1       9       2011    0       650     521101  4817691 220     40
4:01:19 2/7/2014        2       7       2014    4       917     521126  4817691 220     40
4:00:54 12/2/2010       12      2       2010    4       638     521107  4817691 220     40
18:01:17        4/8/2009        4       8       2009    18      641     524223  4817702 126     40
18:00:19        3/3/2010        3       3       2010    18      647     524798  4817704 97      40
10:00:48        2/14/2011       2       14      2011    10      650     521009  4817691 220     40
22:00:53        2/28/2014       2       28      2014    22      908     524295  4817702 126     40
22:00:12        3/15/2014       3       15      2014    22      914     520930  4817691 220     40
2:00:53 5/3/2011        5       3       2011    2       665     524525  4817703 97      40
6:00:53 1/26/2010       1       26      2010    6       638     520962  4817691 220     40
6:00:42 3/11/2012       3       11      2012    6       665     521044  4817692 220     40
8:00:42 2/7/2014        2       7       2014    8       917     521135  4817692 220     40
2:00:54 3/21/2014       3       21      2014    2       907     521287  4817692 219     40
2:01:17 11/19/2010      11      19      2010    2       801     521968  4817695 218     40
2:01:09 2/7/2014        2       7       2014    2       917     521135  4817692 220     40
4:00:54 1/26/2011       1       26      2011    4       641     521081  4817692 220     40
0:00:53 3/26/2010       3       26      2010    0       653     521327  4817693 219     40
10:00:53        2/6/2014        2       6       2014    10      679     521325  4817693 219     40
2:00:53 12/2/2010       12      2       2010    2       638     520984  4817692 220     40
18:00:55        1/31/2013       1       31      2013    18      677     520693  4817691 221     40
14:00:23        1/25/2013       1       25      2013    14      677     521424  4817693 219     40
8:00:53 1/15/2010       1       15      2010    8       638     521142  4817693 220     40
4:00:47 3/23/2009       3       23      2009    4       637     524267  4817703 126     40
0:00:36 2/19/2011       2       19      2011    0       638     521309  4817693 219     40
2:00:53 3/21/2008       3       21      2008    2       632     521315  4817693 219     40
12:01:16        3/2/2013        3       2       2013    12      677     521160  4817693 220     40
10:00:53        12/25/2012      12      25      2012    10      665     521098  4817693 220     40
2:00:43 1/4/2013        1       4       2013    2       658     521141  4817693 220     40
18:00:48        4/26/2014       4       26      2014    18      917     522296  4817697 217     40
18:00:53        2/17/2010       2       17      2010    18      643     524192  4817703 126     40
12:00:53        1/5/2010        1       5       2010    12      633     521864  4817695 218     40
18:00:52        11/26/2010      11      26      2010    18      638     524459  4817704 97      40
0:00:50 3/24/2011       3       24      2011    0       801     521079  4817693 220     40
16:00:23        12/24/2013      12      24      2013    16      907     521641  4817695 218     40
20:01:00        12/29/2013      12      29      2013    20      907     520986  4817693 220     40
16:01:24        1/10/2011       1       10      2011    16      641     521930  4817696 218     40
6:00:56 12/2/2010       12      2       2010    6       638     521108  4817693 220     40
4:00:54 12/29/2012      12      29      2012    4       677     520942  4817693 220     40
4:00:45 3/8/2013        3       8       2013    4       677     520996  4817693 220     40
6:00:54 3/4/2014        3       4       2014    6       908     521560  4817695 219     40
22:00:48        4/3/2009        4       3       2009    22      634     521320  4817694 219     40
10:00:54        1/13/2013       1       13      2013    10      680     521292  4817694 219     40
14:00:48        1/25/2011       1       25      2011    14      647     520622  4817692 221     40
12:00:42        1/18/2011       1       18      2011    12      650     522118  4817697 217     40
12:00:24        2/16/2011       2       16      2011    12      650     521615  4817695 218     40
2:00:41 3/23/2009       3       23      2009    2       637     524272  4817704 126     40
8:00:53 1/26/2010       1       26      2010    8       638     520967  4817693 220     40
22:00:24        2/9/2012        2       9       2012    22      665     524640  4817706 97      40
4:01:11 2/20/2009       2       20      2009    4       634     521215  4817694 219     40
0:00:53 4/4/2009        4       4       2009    0       634     521317  4817695 219     40
10:01:24        1/10/2013       1       10      2013    10      658     521501  4817695 219     40
18:01:11        1/4/2013        1       4       2013    18      658     520995  4817694 220     40
16:01:12        1/15/2014       1       15      2014    16      914     521755  4817696 218     40



8:00:54 12/30/2012      12      30      2012    8       674     520869  4817693 220     40
12:01:24        12/25/2012      12      25      2012    12      665     521100  4817694 220     40
8:00:53 12/22/2013      12      22      2013    8       914     520951  4817694 220     40
6:00:44 11/22/2011      11      22      2011    6       665     521292  4817695 219     40
16:01:23        2/1/2011        2       1       2011    16      657     521561  4817695 219     40
10:00:26        12/31/2013      12      31      2013    10      679     521098  4817694 220     40
18:00:41        12/1/2010       12      1       2010    18      641     520526  4817692 221     40
6:00:53 3/23/2009       3       23      2009    6       637     524280  4817705 126     40
18:00:54        2/15/2011       2       15      2011    18      655     521356  4817695 219     40
0:00:34 1/4/2013        1       4       2013    0       658     521141  4817695 220     40
2:00:54 1/26/2011       1       26      2011    2       641     521085  4817694 220     40
2:00:53 5/2/2009        5       2       2009    2       640     521257  4817695 219     40
14:00:36        12/28/2012      12      28      2012    14      674     521342  4817695 219     40
0:00:54 3/18/2010       3       18      2010    0       653     520910  4817694 220     40
16:01:11        12/24/2012      12      24      2012    16      674     521269  4817695 219     40
18:00:55        12/25/2008      12      25      2008    18      634     524159  4817705 126     40
22:00:54        4/2/2011        4       2       2011    22      647     520810  4817694 220     40
14:00:42        3/26/2011       3       26      2011    14      663     521287  4817695 219     40
12:00:52        1/10/2013       1       10      2013    12      658     521499  4817696 219     40
4:00:55 12/3/2010       12      3       2010    4       638     521270  4817695 219     40
0:00:47 3/31/2012       3       31      2012    0       658     523371  4817702 214     40
18:00:56        2/24/2011       2       24      2011    18      653     522008  4817698 217     40
4:00:49 1/6/2012        1       6       2012    4       658     520963  4817695 220     40
14:00:51        1/10/2013       1       10      2013    14      677     520910  4817694 220     40
22:00:55        4/20/2011       4       20      2011    22      655     522197  4817699 217     40
16:00:44        1/7/2013        1       7       2013    16      680     521164  4817695 220     40
4:00:54 12/24/2010      12      24      2010    4       647     520769  4817694 221     40
4:01:24 3/26/2010       3       26      2010    4       653     521325  4817696 219     40
2:00:53 3/23/2013       3       23      2013    2       679     520860  4817694 220     40
10:01:02        3/9/2011        3       9       2011    10      654     521266  4817696 219     40
6:00:38 12/3/2010       12      3       2010    6       638     521269  4817696 219     40
22:00:43        4/4/2013        4       4       2013    22      658     523353  4817703 214     40
10:01:09        12/22/2013      12      22      2013    10      671     521031  4817695 220     40
10:00:47        3/14/2011       3       14      2011    10      653     522187  4817699 217     40
20:00:23        3/8/2013        3       8       2013    20      658     520978  4817695 220     40
0:00:35 12/2/2010       12      2       2010    0       638     520981  4817695 220     40
4:00:37 3/31/2011       3       31      2011    4       665     520835  4817695 220     40
6:01:12 12/28/2012      12      28      2012    6       677     521126  4817696 220     40
18:00:54        2/6/2009        2       6       2009    18      632     521690  4817697 218     40
16:00:38        12/27/2009      12      27      2009    16      641     520846  4817695 220     40
22:01:17        4/6/2014        4       6       2014    22      908     524301  4817706 126     40
0:00:42 4/12/2011       4       12      2011    0       665     521101  4817696 220     40
4:01:40 4/28/2010       4       28      2010 4 644 521698 4817698 218 40
8:00:28 12/29/2012 12 29 2012 8 677 520966 4817695 220 40
6:00:54 11/27/2013 11 27 2013 6 914 521014 4817695 220 40
20:00:41 1/31/2013 1 31 2013 20 677 520647 4817694 221 40
8:00:31 12/28/2012 12 28 2012 8 677 521130 4817696 220 40
12:00:54 1/18/2011 1 18 2011 12 657 521867 4817698 218 40
0:01:12 3/24/2014 3 24 2014 0 916 521664 4817698 218 40
18:01:17 3/25/2011 3 25 2011 18 662 521644 4817698 218 40
14:00:54 1/25/2013 1 25 2013 14 679 521080 4817696 220 40
10:00:41 12/17/2011 12 17 2011 10 658 521363 4817697 219 40
4:00:35 12/24/2008 12 24 2008 4 632 521542 4817698 219 40
6:01:18 4/17/2011 4 17 2011 6 655 523452 4817704 214 40



22:00:54 1/8/2011 1 8 2011 22 650 521100 4817696 220 40
0:01:42 1/26/2011 1 26 2011 0 655 523132 4817703 215 40
0:00:43 2/28/2010 2 28 2010 0 633 521200 4817697 220 40
14:00:47 3/20/2008 3 20 2008 14 636 521417 4817697 219 40
18:00:14 4/23/2009 4 23 2009 18 646 522637 4817701 216 40
18:00:56 2/18/2011 2 18 2011 18 638 521279 4817697 219 40
6:00:41 1/30/2014 1 30 2014 6 916 523853 4817706 213 40
2:00:42 1/16/2011 1 16 2011 2 650 520898 4817696 220 40
20:00:54 3/8/2012 3 8 2012 20 658 520715 4817695 221 40
12:00:53 12/31/2013 12 31 2013 12 679 521091 4817697 220 40
2:00:42 12/25/2012 12 25 2012 2 671 520890 4817696 220 40
6:00:47 10/26/2008 10 26 2008 6 637 521864 4817699 218 40
4:00:53 3/31/2012 3 31 2012 4 666 523566 4817705 214 40
8:00:41 4/19/2011 4 19 2011 8 650 523896 4817706 213 40
14:00:41 3/25/2009 3 25 2009 14 633 522148 4817700 217 40
22:00:48 1/25/2010 1 25 2010 22 638 520952 4817696 220 40
4:00:32 2/9/2011 2 9 2011 4 654 520936 4817696 220 40
0:00:54 2/26/2011 2 26 2011 0 801 521564 4817698 219 40
14:00:56 12/24/2010 12 24 2010 14 647 520951 4817696 220 40
18:00:37 1/23/2010 1 23 2010 18 646 521699 4817699 218 40
10:00:30 12/3/2008 12 3 2008 10 633 520889 4817696 220 40
18:00:54 1/25/2010 1 25 2010 18 641 520787 4817696 221 40
18:00:23 1/15/2011 1 15 2011 18 650 520895 4817696 220 40
8:00:49 11/19/2010 11 19 2010 8 641 522090 4817700 217 40
18:00:47 4/21/2011 4 21 2011 18 663 521756 4817699 218 40
0:00:54 4/21/2011 4 21 2011 0 655 522198 4817701 217 40
0:00:41 12/28/2012 12 28 2012 0 674 521150 4817698 220 40
4:00:57 3/22/2009 3 22 2009 4 643 521675 4817699 218 40
12:00:37 3/25/2009 3 25 2009 12 647 521955 4817700 218 40
18:00:48 1/9/2011 1 9 2011 18 646 520769 4817696 221 40
0:00:23 2/7/2009 2 7 2009 0 632 521690 4817699 218 40
18:00:54 2/27/2010 2 27 2010 18 633 521198 4817698 220 40
4:00:55 12/25/2012 12 25 2012 4 671 520885 4817697 220 40
0:00:43 2/7/2014 2 7 2014 0 914 521382 4817698 219 40
22:00:54 2/25/2014 2 25 2014 22 916 521388 4817698 219 40
10:00:16 2/2/2009 2 2 2009 10 632 521527 4817699 219 40
0:00:47 3/25/2011 3 25 2011 0 801 521349 4817699 219 40
18:00:47 12/24/2012 12 24 2012 18 680 521361 4817699 219 40
14:00:42 1/26/2012 1 26 2012 14 665 521183 4817698 220 40
20:01:00 12/20/2013 12 20 2013 20 671 521411 4817699 219 40
22:00:53 4/16/2012 4 16 2012 22 676 521680 4817700 218 40
2:00:53 2/9/2011 2 9 2011 2 654 520938 4817697 220 40
6:00:42 2/20/2010 2 20 2010 6 643 524812 4817711 97 40
10:00:21 2/15/2010 2 15 2010 10 633 524600 4817710 97 40
22:00:55 12/2/2010 12 2 2010 22 638 520921 4817697 220 40
16:00:47 12/19/2008 12 19 2008 16 632 521376 4817699 219 40
4:00:54 1/30/2011 1 30 2011 4 647 521421 4817699 219 40
0:00:41 3/28/2011 3 28 2011 0 659 524439 4817709 97 40
2:01:23 2/21/2013 2 21 2013 2 677 521444 4817699 219 40
18:00:30 12/17/2011 12 17 2011 18 667 521955 4817701 218 40
6:00:56 1/1/2014 1 1 2014 6 914 520897 4817698 220 40
16:00:48 11/28/2010 11 28 2010 16 641 520939 4817698 220 40
12:00:49 1/24/2011 1 24 2011 12 646 521690 4817700 218 40
18:01:18 4/6/2012 4 6 2012 18 671 522095 4817702 217 40



0:00:33 4/17/2014 4 17 2014 0 908 523195 4817705 215 40
18:00:48 4/13/2010 4 13 2010 18 652 521985 4817701 218 40
16:00:54 4/6/2014 4 6 2014 16 913 522154 4817702 217 40
12:00:24 12/17/2008 12 17 2008 12 635 521891 4817701 218 40
12:00:55 1/26/2012 1 26 2012 12 665 521183 4817699 220 40
18:00:53 4/1/2010 4 1 2010 18 655 523290 4817706 214 40
8:01:12 2/25/2013 2 25 2013 8 677 521206 4817699 219 40
4:01:22 3/5/2010 3 5 2010 4 638 524534 4817710 97 40
2:00:53 3/25/2011 3 25 2011 2 801 521353 4817699 219 40
4:01:17 2/20/2014 2 20 2014 4 914 521212 4817699 219 40
6:00:55 1/20/2011 1 20 2011 6 646 521463 4817700 219 40
0:00:41 4/5/2013 4 5 2013 0 658 523352 4817706 214 40
18:01:24 2/18/2010 2 18 2010 18 647 524356 4817710 126 40
2:00:47 3/10/2013 3 10 2013 2 657 520868 4817698 220 40
22:00:26 3/5/2013 3 5 2013 22 679 520986 4817698 220 40
0:00:54 2/9/2011 2 9 2011 0 654 520939 4817698 220 40
2:00:54 4/1/2012 4 1 2012 2 663 521695 4817701 218 40
18:00:53 2/24/2010 2 24 2010 18 633 521755 4817701 218 40
0:00:38 1/17/2012 1 17 2012 0 665 521642 4817701 218 40
2:00:55 4/17/2014 4 17 2014 2 908 523185 4817706 215 40
4:00:53 4/22/2008 4 22 2008 4 632 523369 4817707 214 40
12:00:42 3/7/2012 3 7 2012 12 658 521589 4817701 219 40
10:00:43 1/25/2011 1 25 2011 10 650 524601 4817711 97 40
6:00:21 3/25/2009 3 25 2009 6 634 521425 4817700 219 40
0:00:47 4/7/2013 4 7 2013 0 658 523350 4817707 214 40
18:00:42 4/2/2011 4 2 2011 18 654 520737 4817698 221 40
18:00:50 12/1/2010 12 1 2010 18 638 520985 4817699 220 40
22:00:53 2/27/2010 2 27 2010 22 633 521200 4817700 220 40
0:00:54 2/6/2011 2 6 2011 0 647 520937 4817699 220 40
14:00:25 12/17/2011 12 17 2011 14 658 521350 4817700 219 40
2:00:53 2/6/2011 2 6 2011 2 647 520938 4817699 220 40
20:00:56 2/9/2012 2 9 2012 20 665 524634 4817711 97 40
4:00:53 2/20/2014 2 20 2014 4 909 521212 4817700 219 40
2:00:44 2/25/2010 2 25 2010 2 633 521743 4817702 218 40
18:01:06 3/5/2010 3 5 2010 18 638 524720 4817712 97 40
2:00:53 4/12/2011 4 12 2011 2 665 521094 4817700 220 40
2:00:41 12/24/2010 12 24 2010 2 647 520778 4817699 221 40
16:00:41 2/17/2011 2 17 2011 16 657 521654 4817702 218 40
8:00:41 12/14/2010 12 14 2010 8 647 521236 4817700 219 40
12:00:23 3/13/2012 3 13 2012 12 658 521888 4817702 218 40
18:00:51 2/18/2013 2 18 2013 18 677 521180 4817700 220 40
6:00:47 2/25/2013 2 25 2013 6 677 521211 4817700 219 40
12:00:48 12/17/2011 12 17 2011 12 658 521363 4817701 219 40
22:00:56 3/30/2012 3 30 2012 22 666 523427 4817708 214 40
8:00:24 12/28/2012 12 28 2012 8 674 521161 4817700 220 40
0:00:53 3/6/2013 3 6 2013 0 679 520985 4817700 220 40
2:01:17 4/20/2014 4 20 2014 2 908 523056 4817706 215 40
18:01:23 12/16/2013 12 16 2013 18 917 521406 4817701 219 40
20:00:51 12/22/2013 12 22 2013 20 671 521057 4817700 220 40
20:01:24 2/8/2013 2 8 2013 20 677 521198 4817700 220 40
2:00:55 3/16/2012 3 16 2012 2 666 521500 4817701 219 40
10:00:37 1/10/2013 1 10 2013 10 677 520959 4817700 220 40
12:00:48 12/25/2010 12 25 2010 12 657 521314 4817701 219 40
22:00:53 4/16/2011 4 16 2011 22 655 523448 4817708 214 40



0:00:41 12/20/2008 12 20 2008 0 632 522526 4817705 216 40
0:00:41 2/18/2012 2 18 2012 0 658 521040 4817700 220 40
14:00:54 3/24/2009 3 24 2009 14 639 522194 4817704 217 40
0:00:48 4/20/2008 4 20 2008 0 634 524205 4817711 126 40
22:00:47 4/15/2011 4 15 2011 22 663 522201 4817704 217 40
4:00:24 3/15/2013 3 15 2013 4 658 521645 4817702 218 40
10:00:54 5/12/2011 5 12 2011 10 657 520985 4817700 220 40
22:00:47 4/6/2013 4 6 2013 22 658 523342 4817708 214 40
16:00:30 4/13/2010 4 13 2010 16 652 521982 4817704 218 40
8:00:48 1/20/2011 1 20 2011 8 646 521460 4817702 219 40
18:00:32 2/25/2011 2 25 2011 18 801 521556 4817702 219 40
22:00:56 2/6/2009 2 6 2009 22 632 521689 4817703 218 40
4:00:53 3/22/2009 3 22 2009 4 639 521656 4817703 218 40
6:00:47 1/26/2011 1 26 2011 6 641 521066 4817701 220 40
14:00:55 3/15/2011 3 15 2011 14 801 522020 4817704 217 40
0:00:55 1/16/2011 1 16 2011 0 650 520894 4817701 220 40
12:00:56 2/5/2009 2 5 2009 12 632 521907 4817704 218 40
2:00:24 12/30/2010 12 30 2010 2 647 520595 4817700 221 40
2:00:54 4/17/2011 4 17 2011 2 655 523449 4817709 214 40
20:00:56 1/13/2014 1 13 2014 20 916 523841 4817711 213 40
18:00:50 4/2/2009 4 2 2009 18 638 520745 4817700 221 40
12:00:54 1/31/2014 1 31 2014 12 671 520697 4817700 221 40
8:00:48 12/22/2013 12 22 2013 8 671 520952 4817701 220 40
20:00:16 1/3/2013 1 3 2013 20 658 521143 4817702 220 40
22:00:54 2/25/2011 2 25 2011 22 801 521561 4817703 219 40
8:00:53 1/2/2014 1 2 2014 8 671 520884 4817701 220 40
8:00:41 12/2/2010 12 2 2010 8 638 521087 4817702 220 40
4:00:56 1/9/2011 1 9 2011 4 650 521130 4817702 220 40
2:00:56 1/10/2013 1 10 2013 2 677 520879 4817701 220 40
0:00:54 1/10/2013 1 10 2013 0 677 520882 4817701 220 40
4:00:53 2/20/2014 2 20 2014 4 679 521179 4817702 220 40
18:00:53 12/29/2009 12 29 2009 18 646 521828 4817704 218 40
2:00:53 1/1/2014 1 1 2014 2 914 520871 4817701 220 40
2:01:56 12/24/2012 12 24 2012 2 671 520874 4817701 220 40
2:01:00 2/15/2010 2 15 2010 2 647 524570 4817714 97 40
6:00:36 3/20/2010 3 20 2010 6 643 520917 4817701 220 40
6:00:54 12/23/2013 12 23 2013 6 671 520976 4817702 220 40
16:00:48 12/20/2010 12 20 2010 16 657 521186 4817702 220 40
22:00:53 3/6/2012 3 6 2012 22 665 521138 4817702 220 40
14:00:53 2/1/2013 2 1 2013 14 677 521177 4817702 220 40
18:00:43 3/24/2009 3 24 2009 18 646 520729 4817701 221 40
4:00:42 4/25/2011 4 25 2011 4 665 522197 4817706 217 40
10:00:50 12/25/2010 12 25 2010 10 647 521090 4817702 220 40
12:01:23 4/16/2011 4 16 2011 12 665 522051 4817705 217 40
0:00:56 12/24/2010 12 24 2010 0 647 520778 4817701 221 40
2:00:52 2/8/2011 2 8 2011 2 641 521068 4817702 220 40
18:00:41 3/19/2011 3 19 2011 18 660 521404 4817703 219 40
16:00:48 3/25/2011 3 25 2011 16 661 521737 4817705 218 40
0:00:33 4/8/2011 4 8 2011 0 659 524315 4817713 126 40
4:00:35 3/7/2012 3 7 2012 4 665 521137 4817703 220 40
18:00:56 1/5/2010 1 5 2010 18 643 521292 4817703 219 40
8:00:41 1/6/2010 1 6 2010 8 647 521275 4817703 219 40
6:00:40 4/16/2008 4 16 2008 6 636 520903 4817702 220 40
16:00:37 1/25/2010 1 25 2010 16 638 521013 4817702 220 40



18:00:54 12/2/2010 12 2 2010 18 647 520911 4817702 220 40
18:00:35 2/13/2011 2 13 2011 18 638 521137 4817703 220 40
6:00:42 1/5/2010 1 5 2010 6 644 522083 4817706 217 40
0:01:29 3/23/2014 3 23 2014 0 679 521256 4817703 219 40
0:00:23 3/26/2010 3 26 2010 0 647 521295 4817704 219 40
22:00:54 2/5/2011 2 5 2011 22 647 520940 4817702 220 40
2:00:49 3/22/2009 3 22 2009 2 638 522223 4817707 217 40
18:00:55 12/19/2008 12 19 2008 18 637 522419 4817707 216 40
22:00:48 12/29/2012 12 29 2012 22 677 520873 4817702 220 40
16:01:03 2/24/2011 2 24 2011 16 655 522786 4817709 216 40
16:00:49 3/25/2009 3 25 2009 16 639 522232 4817707 217 40
2:00:32 12/15/2013 12 15 2013 2 917 521472 4817704 219 40
0:00:41 4/29/2014 4 29 2014 0 908 522942 4817709 215 40
16:00:54 3/31/2008 3 31 2008 16 633 521500 4817705 219 40
18:00:48 4/3/2010 4 3 2010 18 638 522080 4817706 217 40
6:00:55 4/25/2011 4 25 2011 6 665 522199 4817707 217 40
18:00:54 3/28/2010 3 28 2010 18 641 523637 4817712 213 40
10:00:52 12/13/2013 12 13 2013 10 914 520900 4817703 220 40
6:00:53 3/30/2011 3 30 2011 6 666 523635 4817712 213 40
22:00:47 1/15/2011 1 15 2011 22 650 520895 4817703 220 40
8:00:42 11/20/2010 11 20 2010 8 654 521945 4817706 218 40
20:00:41 3/1/2014 3 1 2014 20 909 524655 4817716 97 40
18:00:55 1/10/2014 1 10 2014 18 679 524593 4817716 97 40
18:00:45 3/15/2011 3 15 2011 18 801 521197 4817704 220 40
10:00:53 1/23/2011 1 23 2011 10 801 524523 4817715 97 40
6:00:08 1/9/2011 1 9 2011 6 650 521130 4817704 220 40
6:00:12 2/9/2009 2 9 2009 6 632 521204 4817704 220 40
14:00:48 12/17/2008 12 17 2008 14 635 521889 4817706 218 40
14:00:47 2/18/2011 2 18 2011 14 638 520887 4817703 220 40
0:00:54 4/17/2011 4 17 2011 0 655 523448 4817712 214 40
4:00:57 1/18/2011 1 18 2011 4 654 520887 4817703 220 40
8:00:56 2/15/2014 2 15 2014 8 917 521410 4817705 219 40
12:00:53 2/5/2013 2 5 2013 12 677 521413 4817705 219 40
4:00:54 4/19/2011 4 19 2011 4 669 523347 4817711 214 40
22:00:55 2/5/2011 2 5 2011 22 650 520945 4817704 220 40
22:00:55 1/16/2012 1 16 2012 22 665 521642 4817706 218 40
2:00:47 12/28/2012 12 28 2012 2 674 521165 4817704 220 40
10:01:39 2/6/2014 2 6 2014 10 917 521300 4817705 219 40
10:00:47 3/15/2011 3 15 2011 10 654 522242 4817708 217 40
6:00:56 11/27/2010 11 27 2010 6 657 520248 4817702 222 40
8:00:54 2/16/2014 2 16 2014 8 917 521346 4817705 219 40
0:00:56 12/30/2010 12 30 2010 0 647 520590 4817703 221 40
8:00:53 1/5/2010 1 5 2010 8 644 522086 4817707 217 40
2:00:53 4/22/2008 4 22 2008 2 632 523367 4817712 214 40
22:00:48 3/8/2011 3 8 2011 22 653 521188 4817705 220 40
2:00:53 3/25/2009 3 25 2009 2 634 521426 4817706 219 40
12:00:24 12/25/2010 12 25 2010 12 647 521095 4817705 220 40
6:00:44 2/8/2011 2 8 2011 6 641 521070 4817704 220 40
6:00:57 4/28/2010 4 28 2010 6 644 521683 4817706 218 40
6:00:56 1/6/2010 1 6 2010 6 647 521274 4817705 219 40
4:00:53 4/4/2011 4 4 2011 4 664 524414 4817716 126 40
0:00:43 2/3/2013 2 3 2013 0 677 521009 4817704 220 40
10:00:43 4/26/2011 4 26 2011 10 655 522024 4817708 217 40
16:01:11 3/29/2009 3 29 2009 16 638 522102 4817708 217 40



4:00:48 4/17/2014 4 17 2014 4 908 523157 4817712 215 40
10:00:54 2/22/2011 2 22 2011 10 653 521374 4817706 219 40
0:00:41 4/20/2014 4 20 2014 0 908 522919 4817711 215 40
12:00:42 3/5/2011 3 5 2011 12 657 520954 4817705 220 40
4:00:54 3/27/2011 3 27 2011 4 666 521324 4817706 219 40
4:00:53 4/17/2011 4 17 2011 4 655 523449 4817713 214 40
4:00:39 2/25/2010 2 25 2010 4 633 521741 4817707 218 40
2:00:53 12/21/2013 12 21 2013 2 914 521177 4817705 220 40
22:00:44 2/8/2011 2 8 2011 22 655 520997 4817705 220 40
4:00:56 2/9/2011 2 9 2011 4 655 520997 4817705 220 40
14:00:47 3/26/2011 3 26 2011 14 801 521291 4817706 219 40
22:00:48 4/20/2013 4 20 2013 22 677 523915 4817715 213 40
22:00:56 3/13/2010 3 13 2010 22 640 520910 4817705 220 40
18:00:42 3/23/2011 3 23 2011 18 658 521347 4817706 219 40
18:00:42 3/30/2011 3 30 2011 18 665 520608 4817704 221 40
10:00:46 3/6/2010 3 6 2010 10 646 521006 4817705 220 40
6:00:56 12/28/2012 12 28 2012 6 674 521161 4817706 220 40
18:00:54 4/18/2014 4 18 2014 18 916 522210 4817709 217 40
18:00:53 12/29/2012 12 29 2012 18 677 520876 4817705 220 40
18:00:47 12/20/2013 12 20 2013 18 671 521387 4817706 219 40
2:00:53 1/18/2011 1 18 2011 2 654 520888 4817705 220 40
6:00:53 2/23/2012 2 23 2012 6 663 524420 4817717 97 40
22:00:54 4/1/2010 4 1 2010 22 655 523336 4817713 214 40
12:00:41 2/18/2014 2 18 2014 12 909 521416 4817707 219 40
18:00:47 12/5/2010 12 5 2010 18 641 521137 4817706 220 40
20:00:43 4/22/2013 4 22 2013 20 679 521008 4817706 220 40
8:00:38 12/26/2012 12 26 2012 8 677 520913 4817705 220 40
4:00:50 3/25/2009 3 25 2009 4 634 521426 4817707 219 40
22:00:54 1/25/2011 1 25 2011 22 655 523144 4817713 215 40
22:00:49 3/15/2011 3 15 2011 22 801 521186 4817706 220 40
0:00:47 3/20/2008 3 20 2008 0 635 521692 4817708 218 40
18:00:43 12/18/2011 12 18 2011 18 667 522279 4817710 217 40
14:00:55 3/22/2010 3 22 2010 14 652 521839 4817708 218 40
8:00:53 12/24/2013 12 24 2013 8 914 520964 4817706 220 40
1:35:54 12/15/2013 12 15 2013 1 657 521295 4817707 219 40
16:00:53 1/7/2013 1 7 2013 16 671 521439 4817707 219 40
10:01:12 2/28/2011 2 28 2011 10 801 521636 4817708 218 40
16:00:41 3/24/2009 3 24 2009 16 639 522199 4817710 217 40
18:00:40 2/19/2009 2 19 2009 18 633 521038 4817706 220 40
22:00:32 2/24/2010 2 24 2010 22 640 524228 4817717 126 40
12:00:55 2/6/2014 2 6 2014 12 679 521284 4817707 219 40
16:00:26 1/5/2013 1 5 2013 16 658 520934 4817706 220 40
18:00:29 3/21/2011 3 21 2011 18 801 521248 4817707 219 40
16:00:47 3/6/2010 3 6 2010 16 646 520901 4817706 220 40
22:00:53 12/25/2008 12 25 2008 22 634 524181 4817717 126 40
6:00:57 3/22/2010 3 22 2010 6 638 520876 4817706 220 40
6:00:54 4/30/2008 4 30 2008 6 636 521964 4817710 218 40
0:00:56 3/9/2011 3 9 2011 0 653 521187 4817707 220 40
0:00:23 2/15/2010 2 15 2010 0 647 524563 4817719 97 40
6:00:49 3/31/2011 3 31 2011 6 665 520831 4817706 220 40
16:00:49 12/26/2012 12 26 2012 16 677 520806 4817706 220 40
6:01:17 3/7/2012 3 7 2012 6 665 521141 4817707 220 40
22:00:54 2/6/2014 2 6 2014 22 914 521385 4817708 219 40
18:00:50 2/24/2010 2 24 2010 18 640 524227 4817718 126 40



14:00:43 1/30/2012 1 30 2012 14 663 521199 4817707 220 40
6:00:54 4/19/2011 4 19 2011 6 669 523347 4817715 214 40
18:00:39 12/2/2010 12 2 2010 18 638 520917 4817707 220 40
14:00:54 2/13/2011 2 13 2011 14 641 521177 4817707 220 40
4:00:47 2/23/2012 2 23 2012 4 663 524417 4817718 97 40
8:00:50 1/18/2010 1 18 2010 8 638 521044 4817707 220 40
4:00:53 12/28/2012 12 28 2012 4 674 521157 4817707 220 40
2:00:54 3/20/2008 3 20 2008 2 635 521688 4817709 218 40
0:00:42 3/7/2012 3 7 2012 0 665 521140 4817707 220 40
0:00:56 1/26/2014 1 26 2014 0 909 521584 4817709 219 40
6:00:32 1/18/2011 1 18 2011 6 654 520886 4817707 220 40
12:00:53 1/21/2011 1 21 2011 12 657 521880 4817710 218 40
4:00:27 12/24/2012 12 24 2012 4 671 520875 4817707 220 40
20:00:48 12/29/2013 12 29 2013 20 917 520367 4817705 222 40
4:00:48 4/16/2008 4 16 2008 4 636 520901 4817707 220 40
0:00:54 12/24/2012 12 24 2012 0 674 521257 4817708 219 40
10:00:33 1/3/2013 1 3 2013 10 658 521793 4817710 218 40
0:00:47 3/17/2010 3 17 2010 0 657 520732 4817706 221 40
22:00:53 2/19/2011 2 19 2011 22 638 520952 4817707 220 40
14:00:53 3/6/2010 3 6 2010 14 646 520924 4817707 220 40
12:00:48 2/25/2011 2 25 2011 12 650 521523 4817709 219 40
14:00:41 4/1/2012 4 1 2012 14 663 522611 4817713 216 40
20:00:47 3/4/2014 3 4 2014 20 907 521114 4817708 220 40
4:00:24 4/7/2013 4 7 2013 4 658 523207 4817715 215 40
2:00:48 4/4/2010 4 4 2010 2 640 524199 4817718 126 40
4:00:53 2/3/2013 2 3 2013 4 680 521100 4817708 220 40
6:00:56 4/21/2011 4 21 2011 6 654 523378 4817715 214 40
0:00:27 1/18/2011 1 18 2011 0 654 520871 4817707 220 40
10:00:56 5/14/2011 5 14 2011 10 657 520939 4817707 220 40
20:00:41 1/16/2012 1 16 2012 20 665 521644 4817709 218 40
12:00:47 3/6/2010 3 6 2010 12 633 521021 4817708 220 40
22:00:42 12/24/2008 12 24 2008 22 632 521476 4817709 219 40
14:00:53 4/3/2010 4 3 2010 14 638 522100 4817711 217 40
18:00:42 3/25/2009 3 25 2009 18 639 522236 4817712 217 40
2:00:56 2/9/2011 2 9 2011 2 655 520999 4817708 220 40
4:00:48 2/19/2011 2 19 2011 4 657 521135 4817708 220 40
2:00:54 2/26/2011 2 26 2011 2 801 521567 4817710 219 40
0:00:37 2/6/2011 2 6 2011 0 650 520949 4817708 220 40
2:00:24 4/2/2011 4 2 2011 2 801 521175 4817708 220 40
6:01:44 4/25/2011 4 25 2011 6 667 524735 4817720 97 40
18:00:56 2/8/2014 2 8 2014 18 909 520605 4817707 221 40
12:00:21 2/22/2011 2 22 2011 12 654 521333 4817709 219 40
22:00:47 3/21/2011 3 21 2011 22 669 523394 4817716 214 40
22:00:54 3/20/2008 3 20 2008 22 636 521288 4817709 219 40
18:00:48 4/10/2010 4 10 2010 18 646 522251 4817712 217 40
8:00:17 2/5/2010 2 5 2010 8 638 521159 4817708 220 40
0:00:44 4/2/2011 4 2 2011 0 801 521173 4817709 220 40
20:00:56 2/6/2013 2 6 2013 20 663 523724 4817717 213 40
0:00:41 2/9/2011 2 9 2011 0 655 521001 4817708 220 40
4:00:43 11/30/2010 11 30 2010 4 655 521956 4817711 218 40
18:00:23 1/13/2014 1 13 2014 18 916 523846 4817718 213 40
2:01:12 12/31/2012 12 31 2012 2 677 520925 4817708 220 40
2:00:42 3/27/2011 3 27 2011 2 666 521326 4817709 219 40
10:00:54 12/30/2009 12 30 2009 10 646 521834 4817711 218 40



6:00:54 4/22/2008 4 22 2008 6 632 523356 4817716 214 40
8:00:53 12/31/2010 12 31 2010 8 647 521702 4817711 218 40
16:00:27 1/15/2011 1 15 2011 16 650 520929 4817708 220 40
2:00:54 3/7/2012 3 7 2012 2 665 521143 4817709 220 40
20:01:12 12/22/2013 12 22 2013 20 914 521123 4817709 220 40
4:00:48 12/4/2010 12 4 2010 4 638 521202 4817709 220 40
7:59:25 12/22/2013 12 22 2013 7 657 521022 4817709 220 40
0:00:54 3/27/2011 3 27 2011 0 666 521324 4817710 219 40
2:00:53 12/15/2010 12 15 2010 2 638 522042 4817712 217 40
4:00:54 12/15/2010 12 15 2010 4 638 522045 4817712 217 40
6:00:54 2/5/2010 2 5 2010 6 638 521161 4817709 220 40
22:01:11 2/18/2010 2 18 2010 22 647 524365 4817720 126 40
16:00:55 1/27/2014 1 27 2014 16 679 520751 4817708 221 40
2:00:49 3/20/2008 3 20 2008 2 636 521864 4817711 218 40
22:00:51 3/24/2011 3 24 2011 22 661 521271 4817710 219 40
10:00:41 1/25/2010 1 25 2010 10 641 521094 4817709 220 40
2:00:41 2/3/2013 2 3 2013 2 680 521096 4817709 220 40
6:00:50 1/31/2011 1 31 2011 6 641 521088 4817709 220 40
16:01:56 4/26/2014 4 26 2014 16 909 521732 4817711 218 40
22:00:24 2/27/2011 2 27 2011 22 801 521441 4817710 219 40
18:00:49 12/4/2008 12 4 2008 18 633 522340 4817713 217 40
4:00:04 4/30/2011 4 30 2011 4 655 521341 4817710 219 40
18:00:48 12/25/2008 12 25 2008 18 634 524180 4817720 126 40
22:00:48 4/11/2011 4 11 2011 22 658 521270 4817710 219 40
6:00:51 2/6/2012 2 6 2012 6 665 524373 4817721 126 40
6:00:12 4/16/2008 4 16 2008 6 635 520910 4817709 220 40
2:00:41 3/9/2011 3 9 2011 2 653 521183 4817710 220 40
4:00:23 2/9/2011 2 9 2011 4 639 523157 4817716 215 40
4:00:35 1/15/2010 1 15 2010 4 633 521342 4817710 219 40
6:00:54 3/17/2011 3 17 2011 6 801 521272 4817710 219 40
2:00:54 3/17/2010 3 17 2010 2 657 520738 4817709 221 40
18:00:54 12/24/2013 12 24 2013 18 914 520775 4817709 221 40
4:00:53 3/8/2014 3 8 2014 4 916 521512 4817711 219 40
0:00:42 3/16/2011 3 16 2011 0 801 521190 4817710 220 40
2:00:54 2/24/2009 2 24 2009 2 632 524383 4817721 126 40
10:00:41 12/31/2013 12 31 2013 10 909 521970 4817713 218 40
4:00:12 3/17/2010 3 17 2010 4 657 520738 4817709 221 40
6:00:11 12/21/2009 12 21 2009 6 633 522095 4817713 217 40
2:00:48 3/20/2010 3 20 2010 2 653 521030 4817710 220 40
18:00:25 3/17/2010 3 17 2010 18 657 521937 4817713 218 40
6:00:41 3/29/2009 3 29 2009 6 633 521130 4817710 220 40
12:00:48 4/20/2012 4 20 2012 12 676 522081 4817713 217 40
12:00:43 1/7/2013 1 7 2013 12 680 521177 4817711 220 40
4:00:47 1/31/2011 1 31 2011 4 641 521087 4817710 220 40
20:00:50 4/21/2013 4 21 2013 20 658 522079 4817713 217 40
8:00:55 1/3/2014 1 3 2014 8 679 521643 4817712 218 40
0:00:18 1/26/2010 1 26 2010 0 638 520921 4817710 220 40
22:00:56 11/21/2011 11 21 2011 22 665 520732 4817709 221 40
2:00:24 11/30/2010 11 30 2010 2 655 521955 4817713 218 40
12:00:53 1/20/2010 1 20 2010 12 638 521286 4817711 219 40
12:00:41 1/26/2012 1 26 2012 12 658 521331 4817711 219 40
18:00:43 12/19/2011 12 19 2011 18 658 521125 4817711 220 40
6:00:54 3/26/2008 3 26 2008 6 634 521668 4817713 218 40
16:00:44 2/13/2014 2 13 2014 16 909 522233 4817714 217 40



18:00:21 12/25/2011 12 25 2011 18 658 521318 4817712 219 40
22:00:55 12/24/2012 12 24 2012 22 680 521358 4817712 219 40
6:00:31 4/3/2011 4 3 2011 6 664 524409 4817722 126 40
22:00:53 1/31/2013 1 31 2013 22 680 520615 4817709 221 40
18:00:39 12/25/2010 12 25 2010 18 639 523649 4817719 213 40
2:00:32 12/24/2012 12 24 2012 2 674 521265 4817711 219 40
8:00:43 4/16/2011 4 16 2011 8 665 521912 4817714 218 40
6:00:53 2/19/2011 2 19 2011 6 657 521130 4817711 220 40
6:00:25 3/22/2011 3 22 2011 6 665 521240 4817712 219 40
2:01:12 2/6/2011 2 6 2011 2 646 520952 4817711 220 40
18:00:54 1/9/2011 1 9 2011 18 646 520757 4817710 221 40
0:02:15 3/29/2012 3 29 2012 0 663 521884 4817714 218 40
12:00:53 1/17/2014 1 17 2014 12 914 520997 4817711 220 40
2:00:42 2/20/2011 2 20 2011 2 657 521144 4817711 220 40
14:00:26 1/26/2012 1 26 2012 14 658 521331 4817712 219 40
12:00:53 2/2/2013 2 2 2013 12 680 521006 4817711 220 40
6:00:53 12/24/2010 12 24 2010 6 647 520772 4817710 221 40
22:00:56 2/5/2011 2 5 2011 22 646 520954 4817711 220 40
0:00:43 1/5/2013 1 5 2013 0 671 520799 4817711 221 40
14:00:20 3/6/2010 3 6 2010 14 633 521025 4817711 220 40
14:00:42 3/27/2013 3 27 2013 14 658 521971 4817714 218 40
2:00:44 12/3/2010 12 3 2010 2 647 521257 4817712 219 40
22:00:47 12/29/2008 12 29 2008 22 632 524214 4817722 126 40
4:00:54 3/26/2008 3 26 2008 4 634 521666 4817714 218 40
10:00:47 12/29/2008 12 29 2008 10 635 521685 4817714 218 40
4:00:47 4/17/2011 4 17 2011 4 658 523464 4817720 214 40
18:00:41 3/13/2010 3 13 2010 18 640 520904 4817711 220 40
18:00:55 3/21/2010 3 21 2010 18 651 522132 4817715 217 40
14:00:42 3/4/2012 3 4 2012 14 658 521004 4817712 220 40
14:01:12 3/22/2010 3 22 2010 14 650 521868 4817714 218 40
2:00:29 1/5/2013 1 5 2013 2 671 520800 4817711 221 40
22:00:55 2/26/2014 2 26 2014 22 679 521119 4817712 220 40
16:00:24 12/20/2013 12 20 2013 16 671 521388 4817713 219 40
8:00:54 1/5/2013 1 5 2013 8 671 520803 4817711 221 40
6:00:54 3/14/2011 3 14 2011 6 653 521242 4817713 219 40
10:00:23 3/6/2010 3 6 2010 10 641 521103 4817712 220 40
0:00:53 2/26/2011 2 26 2011 0 657 521383 4817713 219 40
10:01:26 2/28/2011 2 28 2011 10 653 521699 4817714 218 40
0:00:54 12/28/2013 12 28 2013 0 914 520119 4817709 222 40
22:00:55 3/19/2010 3 19 2010 22 643 520903 4817712 220 40
0:01:06 3/31/2012 3 31 2012 0 666 523438 4817720 214 40
12:00:50 1/27/2014 1 27 2014 12 907 521454 4817714 219 40
0:00:41 2/1/2013 2 1 2013 0 680 520616 4817711 221 40
12:00:55 3/6/2010 3 6 2010 12 641 521099 4817713 220 40
0:00:36 2/6/2011 2 6 2011 0 646 520958 4817712 220 40
16:00:44 2/11/2012 2 11 2012 16 658 520856 4817712 220 40
8:00:42 1/15/2010 1 15 2010 8 641 520947 4817712 220 40
0:00:43 4/18/2012 4 18 2012 0 676 522034 4817716 217 40
6:01:40 1/5/2013 1 5 2013 6 671 520805 4817712 220 40
0:00:53 12/3/2010 12 3 2010 0 647 521246 4817713 219 40
18:00:53 3/25/2011 3 25 2011 18 801 521328 4817714 219 40
2:00:25 3/25/2011 3 25 2011 2 661 521272 4817713 219 40
6:00:54 3/8/2014 3 8 2014 6 916 521512 4817714 219 40
6:00:55 2/20/2014 2 20 2014 6 914 521258 4817713 219 40



16:00:22 1/26/2012 1 26 2012 16 658 521411 4817714 219 40
8:00:56 12/3/2010 12 3 2010 8 638 521270 4817714 219 40
22:00:53 2/27/2011 2 27 2011 22 647 521416 4817714 219 40
18:00:53 1/21/2013 1 21 2013 18 665 523713 4817722 213 40
4:00:55 2/21/2013 2 21 2013 4 677 521422 4817714 219 40
8:00:54 12/24/2012 12 24 2012 8 671 520878 4817712 220 40
2:00:54 12/26/2010 12 26 2010 2 647 520954 4817713 220 40
8:00:48 1/15/2011 1 15 2011 8 650 521355 4817714 219 40
8:00:55 2/16/2014 2 16 2014 8 909 521330 4817714 219 40
18:00:26 12/24/2008 12 24 2008 18 632 521477 4817714 219 40
14:00:44 3/26/2008 3 26 2008 14 632 521656 4817715 218 40
20:01:18 3/16/2014 3 16 2014 20 914 520741 4817712 221 40
18:00:48 2/18/2010 2 18 2010 18 638 524690 4817726 97 40
12:00:17 1/20/2010 1 20 2010 12 646 521301 4817714 219 40
6:00:47 4/17/2011 4 17 2011 6 658 523465 4817721 214 40
0:00:44 4/26/2008 4 26 2008 0 631 520992 4817713 220 40
16:00:57 1/25/2010 1 25 2010 16 641 520970 4817713 220 40
16:00:41 1/6/2011 1 6 2011 16 646 521326 4817714 219 40
2:00:48 4/2/2012 4 2 2012 2 670 523507 4817722 214 40
18:00:48 3/26/2012 3 26 2012 18 663 521380 4817715 219 40
16:00:53 4/12/2012 4 12 2012 16 674 522077 4817717 217 40
0:01:46 3/21/2013 3 21 2013 0 663 523445 4817721 214 40
18:00:54 2/8/2009 2 8 2009 18 637 524612 4817726 97 40
0:00:55 3/7/2014 3 7 2014 0 917 521303 4817714 219 40
6:00:47 12/24/2012 12 24 2012 6 671 520878 4817713 220 40
16:00:53 1/9/2013 1 9 2013 16 680 521620 4817715 218 40
6:00:30 2/25/2010 2 25 2010 6 638 524508 4817725 97 40
8:00:42 2/3/2013 2 3 2013 8 665 521117 4817714 220 40
14:00:47 2/13/2011 2 13 2011 14 657 521230 4817714 219 40
8:00:44 1/26/2011 1 26 2011 8 641 521186 4817714 220 40
4:00:54 3/22/2010 3 22 2010 4 643 520909 4817713 220 40
14:00:48 12/22/2013 12 22 2013 14 917 521276 4817715 219 40
6:00:47 3/23/2013 3 23 2013 6 679 520958 4817714 220 40
22:00:24 3/4/2013 3 4 2013 22 658 521110 4817714 220 40
20:00:43 3/4/2013 3 4 2013 20 658 521110 4817714 220 40
10:01:05 1/12/2013 1 12 2013 10 671 521506 4817715 219 40
12:01:23 1/5/2011 1 5 2011 12 654 521666 4817716 218 40
10:00:53 12/18/2012 12 18 2012 10 680 521785 4817716 218 40
12:00:43 1/24/2011 1 24 2011 12 801 524226 4817725 126 40
22:00:54 2/7/2011 2 7 2011 22 646 520995 4817714 220 40
20:00:54 12/31/2013 12 31 2013 20 916 521879 4817717 218 40
12:00:48 2/23/2013 2 23 2013 12 671 521196 4817715 220 40
14:00:54 2/6/2014 2 6 2014 14 917 521396 4817715 219 40
2:00:44 2/26/2011 2 26 2011 2 657 521379 4817715 219 40
4:00:44 1/5/2013 1 5 2013 4 671 520798 4817713 221 40
0:01:46 3/2/2014 3 2 2014 0 917 521995 4817717 218 40
16:00:42 1/31/2011 1 31 2011 16 641 521733 4817716 218 40
14:00:40 2/16/2011 2 16 2011 14 638 521665 4817716 218 40
0:00:50 2/28/2011 2 28 2011 0 801 521444 4817715 219 40
20:00:24 1/31/2013 1 31 2013 20 680 520612 4817713 221 40
0:00:23 3/22/2011 3 22 2011 0 801 521238 4817715 219 40
18:00:24 2/27/2011 2 27 2011 18 801 521442 4817716 219 40
14:00:54 4/24/2009 4 24 2009 14 639 522171 4817718 217 40
19:35:11 12/14/2013 12 14 2013 19 657 521114 4817715 220 40



2:00:56 2/27/2014 2 27 2014 2 679 521185 4817715 220 40
14:00:47 12/30/2013 12 30 2013 14 679 520827 4817714 220 40
4:00:53 2/16/2014 2 16 2014 4 917 521350 4817715 219 40
22:00:54 4/2/2011 4 2 2011 22 641 520805 4817714 220 40
2:00:55 12/3/2010 12 3 2010 2 638 521240 4817715 219 40
6:00:54 2/24/2009 2 24 2009 6 632 524373 4817726 126 40
14:00:54 3/29/2009 3 29 2009 14 638 522104 4817718 217 40
6:00:53 1/15/2010 1 15 2010 6 641 520947 4817714 220 40
12:00:53 12/26/2009 12 26 2009 12 639 521280 4817715 219 40
22:00:54 4/25/2009 4 25 2009 22 646 522122 4817718 217 40
18:00:37 12/29/2008 12 29 2008 18 632 524222 4817725 126 40
0:00:59 4/3/2011 4 3 2011 0 647 520822 4817714 220 40
22:00:49 3/21/2011 3 21 2011 22 801 521240 4817715 219 40
14:00:43 3/15/2009 3 15 2009 14 644 521227 4817715 219 40
10:00:43 1/21/2014 1 21 2014 10 658 520459 4817713 221 40
4:00:53 4/4/2011 4 4 2011 4 647 521176 4817715 220 40
14:00:53 3/16/2009 3 16 2009 14 639 522600 4817720 216 40
14:00:48 1/7/2013 1 7 2013 14 680 521174 4817715 220 40
4:00:45 2/15/2014 2 15 2014 4 909 521273 4817716 219 40
6:00:26 2/14/2009 2 14 2009 6 632 521442 4817716 219 40
0:00:53 3/20/2010 3 20 2010 0 643 520906 4817715 220 40
14:01:11 2/14/2014 2 14 2014 14 909 521536 4817717 219 40
22:00:41 1/4/2013 1 4 2013 22 671 520791 4817714 221 40
0:00:25 3/25/2011 3 25 2011 0 661 521265 4817716 219 40
10:00:54 12/21/2013 12 21 2013 10 914 521205 4817716 219 40
12:00:55 3/6/2010 3 6 2010 12 646 520991 4817715 220 40
4:00:54 12/28/2012 12 28 2012 4 677 521095 4817715 220 40
10:00:26 1/20/2010 1 20 2010 10 638 521282 4817716 219 40
22:00:42 4/22/2013 4 22 2013 22 658 521285 4817716 219 40
2:00:50 3/5/2013 3 5 2013 2 658 521110 4817716 220 40
12:00:44 1/23/2011 1 23 2011 12 654 521043 4817715 220 40
10:00:25 1/26/2013 1 26 2013 10 663 521387 4817717 219 40
22:00:53 4/17/2012 4 17 2012 22 677 524623 4817728 97 40
14:01:20 1/9/2013 1 9 2013 14 680 521622 4817717 218 40
4:00:48 3/9/2011 3 9 2011 4 641 521153 4817716 220 40
4:00:54 4/14/2012 4 14 2012 4 671 524287 4817726 126 40
12:00:50 1/28/2014 1 28 2014 12 679 521105 4817716 220 40
4:00:55 3/26/2010 3 26 2010 4 647 521286 4817716 219 40
6:00:51 11/30/2010 11 30 2010 6 654 520121 4817713 222 40
14:01:18 1/28/2013 1 28 2013 14 679 520752 4817715 221 40
12:00:53 2/6/2014 2 6 2014 12 917 521388 4817717 219 40
14:00:33 3/6/2010 3 6 2010 14 641 521100 4817716 220 40
20:00:43 12/22/2011 12 22 2011 20 658 521413 4817717 219 40
6:01:11 3/22/2010 3 22 2010 6 643 520908 4817715 220 40
8:00:56 1/31/2013 1 31 2013 8 665 520549 4817714 221 40
14:00:53 1/13/2014 1 13 2014 14 916 524441 4817727 97 40
18:00:54 12/28/2010 12 28 2010 18 639 523407 4817724 214 40
22:01:11 11/18/2011 11 18 2011 22 650 523672 4817725 213 40
18:00:49 1/14/2012 1 14 2012 18 658 524262 4817727 126 40
14:00:48 12/20/2010 12 20 2010 14 657 521207 4817717 219 40
16:00:47 1/31/2011 1 31 2011 16 657 521740 4817718 218 40
0:00:54 4/30/2011 4 30 2011 0 665 521051 4817716 220 40
4:00:48 12/31/2012 12 31 2012 4 677 520939 4817716 220 40
18:00:43 2/19/2011 2 19 2011 18 638 520863 4817716 220 40



6:00:54 4/4/2011 4 4 2011 6 647 521182 4817717 220 40
10:01:00 1/3/2014 1 3 2014 10 907 520559 4817715 221 40
6:00:48 3/26/2010 3 26 2010 6 647 521281 4817717 219 40
16:00:48 4/3/2010 4 3 2010 16 638 522086 4817720 217 40
22:00:53 2/27/2011 2 27 2011 22 650 521445 4817718 219 40
22:00:25 4/21/2008 4 21 2008 22 632 523472 4817725 214 40
16:00:54 1/27/2014 1 27 2014 16 907 521688 4817719 218 40
6:00:41 3/2/2010 3 2 2010 6 641 521222 4817717 219 40
6:00:54 1/6/2010 1 6 2010 6 644 521719 4817719 218 40
0:00:48 3/18/2011 3 18 2011 0 664 521256 4817717 219 40
0:00:14 3/16/2013 3 16 2013 0 663 521305 4817718 219 40
10:01:12 2/3/2012 2 3 2012 10 658 521528 4817718 219 40
14:00:47 1/16/2011 1 16 2011 14 646 521271 4817717 219 40
16:00:41 12/26/2010 12 26 2010 16 657 520814 4817716 220 40
0:00:34 2/15/2011 2 15 2011 0 638 521076 4817717 220 40
22:00:56 1/17/2011 1 17 2011 22 654 520871 4817716 220 40
6:00:55 12/31/2012 12 31 2012 6 677 520938 4817717 220 40
2:00:56 2/20/2011 2 20 2011 2 801 521167 4817717 220 40
0:00:53 4/2/2010 4 2 2010 0 655 523336 4817725 214 40
4:00:54 11/30/2010 11 30 2010 4 654 520127 4817714 222 40
14:00:42 2/25/2011 2 25 2011 14 638 521738 4817719 218 40
18:00:24 1/22/2011 1 22 2011 18 657 520939 4817717 220 40
18:00:48 12/5/2010 12 5 2010 18 641 521146 4817718 220 40
2:00:23 3/25/2011 3 25 2011 2 658 521199 4817718 220 40
22:00:48 3/17/2010 3 17 2010 22 646 520796 4817717 221 40
2:00:43 3/22/2009 3 22 2009 2 639 522194 4817721 217 40
2:00:54 12/20/2008 12 20 2008 2 637 522823 4817723 215 40
4:00:53 3/20/2010 3 20 2010 4 643 520904 4817717 220 40
2:01:17 3/20/2010 3 20 2010 2 643 520907 4817717 220 40
4:00:48 1/2/2012 1 2 2012 4 658 522779 4817723 216 40
6:00:48 1/30/2014 1 30 2014 6 917 523766 4817727 213 40
8:00:16 11/27/2010 11 27 2010 8 657 520417 4817716 221 40
18:00:43 12/7/2011 12 7 2011 18 658 520206 4817715 222 40
12:00:41 3/5/2011 3 5 2011 12 653 520956 4817718 220 40
8:01:08 3/31/2012 3 31 2012 8 666 524440 4817729 97 40
18:00:50 2/23/2009 2 23 2009 18 632 524539 4817730 97 40
8:01:13 11/19/2010 11 19 2010 8 638 522092 4817721 217 40
4:00:53 1/26/2010 1 26 2010 4 638 520937 4817718 220 40
0:00:42 2/28/2011 2 28 2011 0 650 521442 4817719 219 40
18:01:11 1/8/2011 1 8 2011 18 646 520937 4817718 220 40
8:00:39 12/24/2010 12 24 2010 8 647 520788 4817717 221 40
14:00:23 1/28/2013 1 28 2013 14 677 520895 4817718 220 40
16:00:23 12/18/2011 12 18 2011 16 658 521722 4817720 218 40
10:01:12 4/20/2012 4 20 2012 10 676 522050 4817721 217 40
6:00:24 12/26/2012 12 26 2012 6 677 520901 4817718 220 40
14:01:25 2/22/2013 2 22 2013 14 679 521379 4817719 219 40
8:00:47 1/6/2010 1 6 2010 8 644 521720 4817720 218 40
14:00:54 1/11/2013 1 11 2013 14 677 521020 4817718 220 40
0:00:49 3/18/2010 3 18 2010 0 646 520800 4817718 221 40
20:02:13 3/15/2014 3 15 2014 20 914 520944 4817718 220 40
14:00:53 12/11/2008 12 11 2008 14 634 521924 4817721 218 40
4:00:16 2/8/2011 2 8 2011 4 641 521056 4817718 220 40
18:00:45 1/22/2011 1 22 2011 18 646 520967 4817718 220 40
18:00:54 12/2/2008 12 2 2008 18 633 520950 4817718 220 40



2:00:41 4/3/2011 4 3 2011 2 641 520809 4817718 220 40
18:00:49 1/4/2013 1 4 2013 18 671 520795 4817718 221 40
4:00:54 3/23/2013 3 23 2013 4 679 520951 4817718 220 40
18:00:55 3/22/2011 3 22 2011 18 665 521197 4817719 220 40
22:00:55 3/28/2012 3 28 2012 22 663 521863 4817721 218 40
4:00:27 3/27/2011 3 27 2011 4 663 521273 4817719 219 40
18:00:55 3/16/2014 3 16 2014 18 679 522327 4817723 217 40
18:00:47 3/17/2010 3 17 2010 18 653 522062 4817722 217 40
2:00:54 2/19/2010 2 19 2010 2 638 524706 4817731 97 40
22:00:53 2/5/2009 2 5 2009 22 632 521542 4817721 219 40
10:00:44 3/14/2011 3 14 2011 10 801 522047 4817722 217 40
12:00:42 1/17/2014 1 17 2014 12 671 520816 4817718 220 40
20:00:44 1/8/2012 1 8 2012 20 658 520839 4817718 220 40
10:00:45 1/25/2011 1 25 2011 10 642 524561 4817731 97 40
8:00:42 4/15/2009 4 15 2009 8 641 524303 4817730 126 40
10:00:44 1/31/2014 1 31 2014 10 907 521105 4817719 220 40
10:00:41 2/25/2011 2 25 2011 10 650 521534 4817721 219 40
0:00:49 2/8/2011 2 8 2011 0 646 520996 4817719 220 40
12:53:53 2/7/2014 2 7 2014 12 657 521764 4817722 218 40
8:00:48 12/31/2012 12 31 2012 8 677 520948 4817719 220 40
4:00:42 2/25/2010 2 25 2010 4 640 524211 4817730 126 40
4:01:18 2/14/2013 2 14 2013 4 665 521070 4817720 220 40
22:00:29 4/25/2008 4 25 2008 22 631 520982 4817719 220 40
0:00:54 1/20/2010 1 20 2010 0 643 524710 4817732 97 40
16:01:53 1/27/2013 1 27 2013 16 677 521085 4817720 220 40
10:00:43 3/26/2010 3 26 2010 10 657 521389 4817721 219 40
18:00:47 3/21/2008 3 21 2008 18 631 521364 4817721 219 40
12:01:24 12/30/2013 12 30 2013 12 679 520890 4817719 220 40
10:00:53 1/25/2010 1 25 2010 10 638 521059 4817720 220 40
6:00:33 2/22/2012 2 22 2012 6 658 520800 4817719 221 40
12:00:47 1/12/2013 1 12 2013 12 680 521480 4817721 219 40
0:00:54 4/3/2011 4 3 2011 0 641 520806 4817719 220 40
6:00:44 4/11/2011 4 11 2011 6 654 520919 4817720 220 40
18:00:37 3/21/2010 3 21 2010 18 654 521998 4817723 218 40
4:00:53 12/9/2010 12 9 2010 4 655 523397 4817728 214 40
0:00:45 12/3/2010 12 3 2010 0 638 521236 4817721 219 40
2:00:55 2/25/2010 2 25 2010 2 640 524205 4817731 126 40
14:00:26 2/18/2011 2 18 2011 14 655 521098 4817720 220 40
10:00:55 2/25/2011 2 25 2011 10 657 521332 4817721 219 40
10:01:06 1/29/2013 1 29 2013 10 679 521092 4817720 220 40
20:00:21 1/14/2012 1 14 2012 20 658 524205 4817731 126 40
8:00:24 12/31/2009 12 31 2009 8 647 521403 4817721 219 40
22:00:47 4/30/2009 4 30 2009 22 640 522185 4817724 217 40
0:00:23 3/5/2013 3 5 2013 0 658 521107 4817721 220 40
12:00:42 1/21/2009 1 21 2009 12 634 521443 4817722 219 40
6:01:12 2/22/2011 2 22 2011 6 655 521305 4817721 219 40
10:00:56 2/25/2011 2 25 2011 10 655 521356 4817721 219 40
0:01:47 2/27/2014 2 27 2014 0 679 521184 4817721 220 40
2:00:56 2/1/2013 2 1 2013 2 680 520597 4817719 221 40
6:00:24 4/3/2011 4 3 2011 6 659 520843 4817720 220 40
2:00:54 3/21/2008 3 21 2008 2 636 521308 4817722 219 40
22:00:25 2/25/2014 2 25 2014 22 909 521320 4817722 219 40
2:00:47 3/5/2014 3 5 2014 2 907 521097 4817721 220 40
18:00:54 1/22/2011 1 22 2011 18 641 520965 4817721 220 40



10:00:36 12/30/2013 12 30 2013 10 671 521157 4817721 220 40
8:00:53 1/27/2012 1 27 2012 8 663 521075 4817721 220 40
0:00:44 2/23/2009 2 23 2009 0 634 521442 4817722 219 40
14:00:42 1/24/2010 1 24 2010 14 638 521163 4817721 220 40
22:00:42 3/6/2014 3 6 2014 22 917 521309 4817722 219 40
2:00:49 12/23/2011 12 23 2011 2 658 521403 4817722 219 40
14:00:53 1/17/2011 1 17 2011 14 654 520680 4817720 221 40
6:00:45 3/25/2009 3 25 2009 6 648 521355 4817722 219 40
8:01:03 1/27/2014 1 27 2014 8 907 520641 4817720 221 40
6:00:47 2/3/2013 2 3 2013 6 680 521169 4817722 220 40
18:00:28 1/8/2012 1 8 2012 18 658 520636 4817720 221 40
4:00:47 4/27/2011 4 27 2011 4 655 523403 4817729 214 40
4:00:21 3/20/2008 3 20 2008 4 636 521624 4817723 218 40
10:00:53 1/12/2013 1 12 2013 10 680 521486 4817723 219 40
12:00:48 12/28/2010 12 28 2010 12 650 524295 4817732 126 40
0:01:08 3/7/2013 3 7 2013 0 671 520935 4817721 220 40
16:00:54 12/28/2011 12 28 2011 16 650 522260 4817725 217 40
2:00:41 1/26/2010 1 26 2010 2 638 520942 4817721 220 40
4:01:11 3/14/2011 3 14 2011 4 647 521445 4817723 219 40
6:00:19 4/4/2011 4 4 2011 6 664 524412 4817733 126 40
2:00:54 11/30/2010 11 30 2010 2 654 520127 4817719 222 40
18:00:48 4/7/2009 4 7 2009 18 634 521177 4817722 220 40
2:00:32 4/3/2009 4 3 2009 2 638 521024 4817722 220 40
16:00:41 1/10/2009 1 10 2009 16 637 523026 4817728 215 40
12:00:54 1/10/2013 1 10 2013 12 677 520937 4817721 220 40
6:00:23 12/23/2011 12 23 2011 6 658 521400 4817723 219 40
2:00:48 3/30/2011 3 30 2011 2 801 521515 4817723 219 40
14:00:27 1/27/2014 1 27 2014 14 907 521685 4817724 218 40
0:00:53 12/17/2012 12 17 2012 0 677 524249 4817733 126 40
12:00:21 3/26/2010 3 26 2010 12 657 521389 4817723 219 40
0:00:37 3/21/2008 3 21 2008 0 636 521314 4817723 219 40
8:00:43 3/3/2013 3 3 2013 8 658 521401 4817723 219 40
14:00:52 12/20/2013 12 20 2013 14 917 521429 4817723 219 40
6:00:50 4/21/2011 4 21 2011 6 658 523335 4817730 214 40
0:00:26 12/23/2011 12 23 2011 0 658 521413 4817723 219 40
22:00:42 3/17/2010 3 17 2010 22 801 520792 4817721 221 40
22:00:42 1/8/2012 1 8 2012 22 658 520834 4817722 220 40
12:00:48 1/18/2014 1 18 2014 12 914 520197 4817720 222 40
10:00:49 4/8/2013 4 8 2013 10 658 521318 4817723 219 40
22:00:56 3/4/2014 3 4 2014 22 907 521100 4817723 220 40
2:00:38 4/11/2009 4 11 2009 2 648 524219 4817733 126 40
4:01:09 2/13/2014 2 13 2014 4 917 521679 4817724 218 40
10:00:41 1/5/2013 1 5 2013 10 658 521019 4817722 220 40
22:00:25 3/1/2014 3 1 2014 22 917 521996 4817726 218 40
18:00:54 3/24/2010 3 24 2010 18 639 521827 4817725 218 40
22:00:46 4/17/2012 4 17 2012 22 670 524769 4817735 97 40
0:00:41 3/18/2010 3 18 2010 0 801 520794 4817722 221 40
16:00:24 3/13/2012 3 13 2012 16 663 522073 4817726 217 40
6:00:42 3/9/2011 3 9 2011 6 655 521373 4817724 219 40
18:00:56 4/26/2014 4 26 2014 18 909 522237 4817727 217 40
16:00:49 1/18/2009 1 18 2009 16 634 521209 4817723 219 40
16:01:28 1/24/2013 1 24 2013 16 680 521701 4817725 218 40
16:00:55 1/20/2010 1 20 2010 16 641 520961 4817723 220 40
10:00:57 12/30/2013 12 30 2013 10 679 520891 4817722 220 40



4:00:16 2/24/2009 2 24 2009 4 632 524368 4817734 126 40
8:00:48 12/22/2013 12 22 2013 8 907 521795 4817725 218 40
14:00:54 2/23/2013 2 23 2013 14 677 521123 4817723 220 40
4:00:48 3/5/2014 3 5 2014 4 907 521100 4817723 220 40
18:01:19 12/17/2013 12 17 2013 18 671 524491 4817735 97 40
4:00:56 2/5/2014 2 5 2014 4 917 521524 4817725 219 40
12:00:48 2/2/2013 2 2 2013 12 665 521101 4817723 220 40
4:00:30 3/30/2011 3 30 2011 4 801 521539 4817725 219 40
14:00:41 1/17/2014 1 17 2014 14 671 520816 4817723 220 40
18:00:26 4/15/2009 4 15 2009 18 644 523517 4817731 214 40
18:00:55 1/4/2013 1 4 2013 18 671 520791 4817723 221 40
4:00:44 2/22/2011 2 22 2011 4 655 521308 4817724 219 40
2:00:42 1/29/2013 1 29 2013 2 677 520606 4817722 221 40
6:00:41 2/16/2014 2 16 2014 6 917 521355 4817725 219 40
2:00:39 2/14/2013 2 14 2013 2 665 521066 4817724 220 40
4:00:54 2/13/2014 2 13 2014 4 909 521721 4817726 218 40
10:00:39 1/6/2010 1 6 2010 10 638 521312 4817725 219 40
14:00:52 1/17/2014 1 17 2014 14 914 520996 4817724 220 40
4:00:26 12/23/2011 12 23 2011 4 658 521405 4817725 219 40
10:00:43 1/21/2009 1 21 2009 10 634 521445 4817725 219 40
12:00:43 4/23/2009 4 23 2009 12 646 521713 4817726 218 40
12:01:11 12/30/2013 12 30 2013 12 671 521149 4817724 220 40
6:00:56 2/9/2011 2 9 2011 6 655 521239 4817725 219 40
16:00:56 4/9/2010 4 9 2010 16 641 522086 4817727 217 40
20:00:56 1/14/2014 1 14 2014 20 914 520656 4817723 221 40
18:00:53 2/8/2009 2 8 2009 18 632 521175 4817725 220 40
0:00:36 3/20/2008 3 20 2008 0 636 521667 4817726 218 40
16:00:56 4/21/2011 4 21 2011 16 663 522006 4817727 218 40
0:00:30 3/7/2014 3 7 2014 0 907 521415 4817725 219 40
10:00:32 3/20/2008 3 20 2008 10 632 521212 4817725 219 40
12:00:47 3/14/2011 3 14 2011 12 653 522210 4817728 217 40
8:00:53 1/30/2014 1 30 2014 8 917 523769 4817733 213 40
4:00:24 3/7/2013 3 7 2013 4 658 521117 4817725 220 40
18:00:48 12/9/2010 12 9 2010 18 647 520764 4817723 221 40
4:00:54 4/25/2008 4 25 2008 4 631 521707 4817726 218 40
16:00:41 12/29/2012 12 29 2012 16 677 520928 4817724 220 40
18:00:39 1/28/2011 1 28 2011 18 647 520964 4817724 220 40
6:00:41 3/21/2008 3 21 2008 6 634 521185 4817725 220 40
22:00:54 2/24/2011 2 24 2011 22 639 522020 4817728 217 40
0:00:55 4/1/2011 4 1 2011 0 669 523424 4817733 214 40
12:00:12 2/22/2011 2 22 2011 12 653 521429 4817726 219 40
6:00:53 1/31/2013 1 31 2013 6 665 520563 4817723 221 40
18:00:15 1/14/2010 1 14 2010 18 633 521424 4817726 219 40
2:00:21 2/23/2009 2 23 2009 2 634 521440 4817726 219 40
14:00:53 3/22/2010 3 22 2010 14 643 521706 4817727 218 40
4:00:53 1/29/2013 1 29 2013 4 677 520610 4817724 221 40
18:00:43 12/22/2011 12 22 2011 18 658 521418 4817726 219 40
6:00:48 3/17/2009 3 17 2009 6 634 521314 4817726 219 40
0:00:40 12/9/2011 12 9 2011 0 655 521963 4817728 218 40
12:00:46 4/1/2010 4 1 2010 12 650 522688 4817730 216 40
18:00:41 12/24/2009 12 24 2009 18 639 521294 4817726 219 40
16:00:43 3/25/2009 3 25 2009 16 635 522091 4817728 217 40
10:01:42 2/15/2012 2 15 2012 10 641 521063 4817725 220 40
18:00:52 2/6/2011 2 6 2011 18 801 523981 4817735 213 40



4:00:53 12/26/2010 12 26 2010 4 647 520970 4817725 220 40
0:00:12 12/26/2008 12 26 2008 0 634 524146 4817736 126 40
12:00:41 12/31/2009 12 31 2009 12 646 521800 4817728 218 40
10:00:44 12/31/2009 12 31 2009 10 646 521800 4817728 218 40
14:00:48 12/30/2013 12 30 2013 14 671 521146 4817726 220 40
12:00:18 1/2/2009 1 2 2009 12 633 524435 4817737 97 40
4:00:42 2/23/2009 2 23 2009 4 634 521446 4817727 219 40
22:00:23 3/24/2011 3 24 2011 22 658 521200 4817726 220 40
22:00:38 12/22/2011 12 22 2011 22 658 521409 4817727 219 40
0:00:51 3/8/2010 3 8 2010 0 638 524493 4817737 97 40
18:00:48 2/27/2011 2 27 2011 18 650 521438 4817727 219 40
18:00:54 12/28/2011 12 28 2011 18 650 522261 4817730 217 40
0:00:55 4/26/2014 4 26 2014 0 908 522902 4817732 215 40
14:00:23 1/5/2013 1 5 2013 14 658 520979 4817726 220 40
10:00:41 1/28/2014 1 28 2014 10 679 521106 4817726 220 40
8:00:49 12/23/2011 12 23 2011 8 658 521402 4817727 219 40
2:00:50 1/9/2011 1 9 2011 2 646 520971 4817726 220 40
16:00:56 4/3/2009 4 3 2009 16 633 520994 4817726 220 40
10:00:41 1/20/2010 1 20 2010 10 646 521285 4817727 219 40
14:00:36 1/27/2013 1 27 2013 14 677 521102 4817726 220 40
8:00:41 1/26/2011 1 26 2011 8 639 524668 4817739 97 40
2:00:28 1/9/2012 1 9 2012 2       658     520851  4817726 220     40
6:00:55 3/20/2008       3       20      2008    6       636     521630  4817728 218     40
16:00:54        2/8/2014        2       8       2014    16      909     520643  4817725 221     40
2:00:53 2/7/2011        2       7       2011    2       801     523961  4817736 213     40
6:00:54 3/9/2011        3       9       2011    6       641     521176  4817727 220     40
22:00:43        2/26/2014       2       26      2014    22      909     520829  4817726 220     40
16:00:48        2/15/2013       2       15      2013    16      665     521718  4817729 218     40
0:00:49 12/10/2010      12      10      2010    0       647     520770  4817726 221     40
18:00:54        3/25/2009       3       25      2009    18      635     522080  4817730 217     40
10:00:51        12/20/2013      12      20      2013    10      917     521492  4817728 219     40
22:00:54        2/6/2011        2       6       2011    22      801     523962  4817736 213     40
0:00:29 3/5/2014        3       5       2014    0       907     521097  4817727 220     40
8:01:12 2/3/2013        2       3       2013    8       680     521182  4817727 220     40
4:00:54 4/7/2014        4       7       2014    4       917     521056  4817727 220     40
0:00:51 2/13/2009       2       13      2009    0       633     520920  4817726 220     40
4:00:54 3/2/2013        3       2       2013    4       679     521143  4817727 220     40
8:00:51 3/9/2011        3       9       2011    8       655     521374  4817728 219     40
22:00:51        1/8/2011        1       8       2011    22      646     520937  4817727 220     40
2:00:55 12/10/2010      12      10      2010    2       654     520799  4817726 221     40
4:00:53 4/4/2011        4       4       2011    4       641     521203  4817727 220     40
16:00:47        12/13/2008      12      13      2008    16      634     521810  4817729 218     40
14:00:42        12/31/2013      12      31      2013    14      909     521669  4817729 218     40
10:00:53        5/16/2011       5       16      2011    10      657     521528  4817728 219     40
18:00:27        3/30/2011       3       30      2011    18      667     523307  4817734 214     40
2:00:44 12/23/2011      12      23      2011    2       641     521392  4817728 219     40
6:00:47 4/18/2012       4       18      2012    6       676     521777  4817729 218     40
8:00:47 2/19/2011       2       19      2011    8       655     521443  4817728 219     40
18:00:41        2/23/2009       2       23      2009    18      632     524459  4817739 97      40
4:00:54 3/26/2008       3       26      2008    4       635     521339  4817728 219     40
14:01:07        4/9/2009        4       9       2009    14      637     522687  4817733 216     40
22:00:54        3/23/2014       3       23      2014    22      916     521661  4817729 218     40
6:00:16 2/20/2014       2       20      2014    6       909     521222  4817728 219     40
10:00:15        4/5/2012        4       5       2012    10      657     520722  4817726 221     40



16:00:42        2/3/2012        2       3       2012    16      658     520846  4817727 220     40
8:00:53 2/19/2014       2       19      2014    8       909     521391  4817729 219     40
6:00:48 2/3/2013        2       3       2013    6       665     521101  4817728 220     40
0:00:23 4/25/2008       4       25      2008    0       631     521705  4817730 218     40
22:00:47        2/26/2011       2       26      2011    22      650     521259  4817728 219     40
0:00:52 2/27/2011       2       27      2011    0       650     521259  4817728 219     40
22:00:35        3/17/2011       3       17      2011    22      664     521271  4817728 219     40
8:00:54 11/19/2010      11      19      2010    8       655     522110  4817731 217     40
18:00:31        3/27/2011       3       27      2011    18      659     524334  4817739 126     40
6:00:55 3/27/2011       3       27      2011    6       663     521268  4817729 219     40
10:00:56        3/5/2011        3       5       2011    10      647     520973  4817728 220     40
12:00:43        1/12/2013       1       12      2013    12      658     521506  4817729 219     40
18:00:28        3/29/2011       3       29      2011    18      665     522671  4817733 216     40
4:00:26 11/22/2011      11      22      2011    4       665     521292  4817729 219     40
6:00:48 2/5/2014        2       5       2014    6       917     521515  4817730 219     40
12:01:24        5/1/2010        5       1       2010    12      640     520847  4817728 220     40
2:00:50 3/27/2011       3       27      2011    2       663     521265  4817729 219     40
12:00:53        1/14/2010       1       14      2010    12      641     520915  4817728 220     40
10:00:47        2/8/2012        2       8       2012    10      658     521121  4817729 220     40
16:00:37        3/26/2008       3       26      2008    16      632     521680  4817730 218     40
22:00:55        2/27/2014       2       27      2014    22      917     524432  4817740 97      40
22:00:48        2/27/2011       2       27      2011    22      642     521471  4817730 219     40
6:00:52 12/17/2012      12      17      2012    6       680     524690  4817741 97      40
2:00:32 1/31/2013       1       31      2013    2       680     520114  4817726 222     40
22:00:53        12/28/2010      12      28      2010    22      639     523413  4817736 214     40
4:00:41 3/21/2008       3       21      2008    4       634     521184  4817729 220     40
22:00:50        2/8/2013        2       8       2013    22      677     521210  4817729 219     40
18:00:43        4/15/2009       4       15      2009    18      646     523862  4817738 213 40
10:00:43 12/31/2013 12 31 2013 10 658 521012 4817729 220 40
2:00:53 1/13/2011 1 13 2011 2 801 524199 4817739 126 40
16:00:53 12/31/2009 12 31 2009 16 633 522079 4817732 217 40
14:00:42 1/23/2011 1 23 2011 14 646 520985 4817729 220 40
16:00:50 1/2/2009 1 2 2009 16 634 524166 4817739 126 40
13:24:49 1/18/2014 1 18 2014 13 657 520959 4817729 220 40
18:00:48 2/21/2009 2 21 2009 18 634 521069 4817729 220 40
2:00:47 4/25/2008 4 25 2008 2 631 521705 4817731 218 40
6:00:53 1/29/2013 1 29 2013 6 677 520607 4817728 221 40
0:00:53 2/25/2011 2 25 2011 0 639 522022 4817732 217 40
6:00:18 3/7/2013 3 7 2013 6 658 521129 4817729 220 40
10:01:41 2/16/2011 2 16 2011 10 655 521444 4817730 219 40
8:00:23 3/4/2013 3 4 2013 8 658 521280 4817730 219 40
18:00:54 12/31/2010 12 31 2010 18 647 520791 4817729 221 40
10:00:48 1/16/2010 1 16 2010 10 646 520885 4817729 220 40
12:00:48 12/31/2013 12 31 2013 12 909 521667 4817731 218 40
0:00:53 12/28/2012 12 28 2012 0 677 521071 4817730 220 40
18:00:44 3/27/2011 3 27 2011 18 667 524377 4817741 126 40
16:00:27 12/31/2013 12 31 2013 16 907 521049 4817730 220 40
0:00:54 2/6/2010 2 6 2010 0 638 521027 4817730 220 40
2:00:54 12/28/2012 12 28 2012 2 677 521075 4817730 220 40
22:00:47 2/12/2009 2 12 2009 22 633 520920 4817729 220 40
12:00:44 2/25/2011 2 25 2011 12 638 521708 4817732 218 40
6:00:51 12/17/2012 12 17 2012 6 665 524695 4817742 97 40
18:00:09 4/20/2011 4 20 2011 18 667 523527 4817738 214 40
0:00:48 3/27/2011 3 27 2011 0 663 521265 4817731 219 40



22:00:42 3/5/2013 3 5 2013 22 658 521525 4817731 219 40
0:00:53 3/18/2014 3 18 2014 0 914 521090 4817730 220 40
2:00:42 4/3/2014 4 3 2014 2 917 520848 4817729 220 40
10:00:42 2/16/2013 2 16 2013 10 675 524645 4817742 97 40
4:00:53 1/13/2011 1 13 2011 4 801 524201 4817741 126 40
0:00:53 3/18/2014 3 18 2014 0 909 521034 4817730 220 40
18:00:56 1/24/2011 1 24 2011 18 654 521565 4817732 219 40
10:00:54 2/15/2013 2 15 2013 10 665 521748 4817732 218 40
4:00:44 3/25/2009 3 25 2009 4 648 521359 4817731 219 40
0:00:20 2/6/2009 2 6 2009 0 632 521549 4817732 219 40
10:00:42 1/12/2013 1 12 2013 10 658 521507 4817732 219 40
10:00:56 2/15/2010 2 15 2010 10 638 524612 4817742 97 40
2:01:56 1/7/2009 1 7 2009 2 633 523756 4817739 213 40
2:00:55 2/27/2011 2 27 2011 2 638 521457 4817732 219 40
0:00:54 2/7/2011 2 7 2011 0 801 523968 4817740 213 40
8:01:43 3/8/2010 3 8 2010 8 641 520999 4817730 220 40
4:00:43 1/7/2009 1 7 2009 4 633 523754 4817740 213 40
8:01:42 2/5/2014 2 5 2014 8 917 521507 4817732 219 40
16:00:53 4/24/2009 4 24 2009 16 646 521361 4817732 219 40
0:00:48 3/25/2011 3 25 2011 0 658 521198 4817731 220 40
4:00:54 12/13/2013 12 13 2013 4 917 522053 4817734 217 40
8:00:48 2/13/2011 2 13 2011 8 654 521136 4817731 220 40
6:00:29 3/5/2014 3 5 2014 6 907 521111 4817731 220 40
14:00:31 2/25/2011 2 25 2011 14 654 521359 4817732 219 40
12:00:54 1/16/2010 1 16 2010 12 646 520886 4817731 220 40
6:00:42 2/19/2014 2 19 2014 6 909 521391 4817732 219 40
4:00:43 1/3/2012 1 3 2012 4 658 521112 4817731 220 40
16:00:42 4/14/2009 4 14 2009 16 634 521270 4817732 219 40
18:00:55 2/27/2011 2 27 2011 18 642 521465 4817733 219 40
4:00:53 2/20/2014 2 20 2014 4 916 521248 4817732 219 40
6:00:19 1/3/2012 1 3 2012 6 658 521110 4817732 220 40
8:00:44 3/10/2013 3 10 2013 8 658 521068 4817731 220 40
22:00:48 3/27/2011 3 27 2011 22 667 524376 4817743 126 40
2:00:53 2/18/2010 2 18 2010 2 640 524173 4817742 126 40
2:00:41 3/18/2011 3 18 2011 2 664 521266 4817732 219 40
2:00:27 3/25/2009 3 25 2009 2 648 521351 4817733 219 40
12:00:21 2/24/2013 2 24 2013 12 658 521123 4817732 220 40
0:00:43 4/20/2012 4 20 2012 0 658 523434 4817740 214 40
2:00:12 1/27/2014 1 27 2014 2 679 520824 4817731 220 40
6:00:54 3/30/2011 3 30 2011 6 801 521538 4817733 219 40
12:00:53 1/12/2013 1 12 2013 12 671 521493 4817733 219 40
22:00:53 3/13/2011 3 13 2011 22 655 521135 4817732 220 40
6:00:56 1/7/2009 1 7 2009 6 633 523757 4817741 213 40
6:00:44 1/27/2014 1 27 2014 6 679 520851 4817732 220 40
18:00:24 4/2/2011 4 2 2011 18 641 520732 4817731 221 40
14:00:33 1/14/2010 1 14 2010 14 641 520913 4817732 220 40
0:00:45 4/3/2009 4 3 2009 0 644 521173 4817733 220 40
4:00:53 3/18/2011 3 18 2011 4 664 521263 4817733 219 40
10:01:11 12/26/2012 12 26 2012 10 677 520947 4817732 220 40
8:00:53 1/27/2014 1 27 2014 8 679 520857 4817732 220 40
6:00:54 3/2/2013 3 2 2013 6 679 521148 4817733 220 40
18:01:00 2/6/2013 2 6 2013 18 677 520913 4817732 220 40
12:00:26 1/5/2013 1 5 2013 12 658 521024 4817732 220 40
18:00:47 4/28/2010 4 28 2010 18 646 522612 4817738 216 40



6:01:16 1/29/2013 1 29 2013 6 679 520612 4817731 221 40
4:00:46 3/17/2009 3 17 2009 4 633 521304 4817733 219 40
10:00:53 1/13/2013 1 13 2013 10 677 521419 4817734 219 40
18:00:35 3/25/2011 3 25 2011 18 801 520994 4817733 220 40
12:00:54 2/16/2011 2 16 2011 12 654 521333 4817734 219 40
8:00:54 1/29/2013 1 29 2013 8 677 520610 4817731 221 40
12:00:45 12/27/2009 12 27 2009 12 641 520901 4817732 220 40
12:00:48 3/25/2009 3 25 2009 12 634 521934 4817736 218 40
10:02:33 1/6/2011 1 6 2011 10 657 521737 4817735 218 40
0:00:53 1/9/2011 1 9 2011 0 646 520972 4817733 220 40
18:00:18 3/25/2009 3 25 2009 18 634 521718 4817735 218 40
16:00:23 1/10/2013 1 10 2013 16 665 521161 4817733 220 40
22:00:54 3/25/2010 3 25 2010 22 653 521322 4817734 219 40
6:00:43 3/15/2013 3 15 2013 6 663 521360 4817734 219 40
18:00:43 4/21/2011 4 21 2011 18 662 522499 4817738 216 40
8:00:53 1/29/2013 1 29 2013 8 679 520615 4817732 221 40
2:00:26 12/14/2013 12 14 2013 2 658 521489 4817735 219 40
10:00:41 2/22/2011 2 22 2011 10 657 521411 4817734 219 40
16:00:54 2/28/2014 2 28 2014 16 916 522024 4817736 217 40
4:00:54 4/11/2011 4 11 2011 4 654 520903 4817733 220 40
12:00:53 2/1/2011 2 1 2011 12 654 521874 4817736 218 40
10:00:41 11/29/2010 11 29 2010 10 641 521324 4817734 219 40
4:00:53 4/16/2008 4 16 2008 4 635 520897 4817733 220 40
10:00:56 12/27/2009 12 27 2009 10 641 520897 4817733 220 40
8:00:41 2/20/2009 2 20 2009 8 632 524656 4817746 97 40
22:00:53 2/18/2011 2 18 2011 22 654 521197 4817734 220 40
2:00:24 1/17/2010 1 17 2010 2 633 521273 4817734 219 40
12:01:18 12/11/2013 12 11 2013 12 917 521217 4817734 219 40
2:00:54 4/16/2009 4 16 2009 2 646 524198 4817744 126 40
0:00:43 4/3/2014 4 3 2014 0 917 520845 4817733 220 40
18:00:54 2/13/2013 2 13 2013 18 677 520811 4817733 220 40
12:01:15 1/20/2011 1 20 2011 12 654 521788 4817736 218 40
6:00:48 12/1/2010 12 1 2010 6 641 520120 4817731 222 40
2:00:56 5/17/2011 5 17 2011 2 657 522388 4817738 217 40
4:00:47 4/19/2014 4 19 2014 4 914 523279 4817741 214 40
6:00:47 2/3/2009 2 3 2009 6 632 521534 4817735 219 40
16:00:53 1/8/2011 1 8 2011 16 646 521148 4817734 220 40
10:00:28 12/21/2013 12 21 2013 10 907 522063 4817737 217 40
2:00:50 3/7/2013 3 7 2013 2 658 521095 4817734 220 40
10:00:41 3/25/2009 3 25 2009 10 647 521927 4817737 218 40
14:00:42 3/27/2013 3 27 2013 14 677 521925 4817737 218 40
0:00:34 2/9/2011 2 9 2011 0 639 523034 4817741 215 40
4:00:53 1/29/2013 1 29 2013 4 679 520609 4817733 221 40
12:00:41 1/5/2010 1 5 2010 12 643 522061 4817737 217 40
12:00:53 1/9/2013 1 9 2013 12 680 521617 4817736 218 40
14:02:55 1/25/2011 1 25 2011 14 646 520773 4817733 221 40
0:00:20 2/24/2009 2 24 2009 0 632 524452 4817746 97 40
8:01:04 2/6/2010 2 6 2010 8 638 521036 4817734 220 40
14:00:47 1/5/2010 1 5 2010 14 643 522058 4817737 217 40
8:00:53 4/20/2011 4 20 2011 8 665 522143 4817738 217 40
6:00:49 4/3/2011 4 3 2011 6 641 520814 4817734 220 40
4:00:47 12/22/2013 12 22 2013 4 914 520752 4817734 221 40
10:00:45 1/13/2011 1 13 2011 10 657 521859 4817737 218 40
4:00:48 12/26/2012 12 26 2012 4 677 520900 4817734 220 40



20:00:41 3/5/2013 3 5 2013 20 658 521526 4817736 219 40
12:00:41 2/2/2009 2 2 2009 12 632 521540 4817736 219 40
18:00:42 2/1/2011 2 1 2011 18 801 521283 4817735 219 40
6:00:54 3/31/2012 3 31 2012 6 666 523333 4817742 214 40
14:01:23 2/15/2014 2 15 2014 14 917 520585 4817734 221 40
12:00:42 1/23/2011 1 23 2011 12 646 521067 4817735 220 40
22:00:14 1/24/2011 1 24 2011 22 654 521559 4817737 219 40
2:00:43 3/4/2013 3 4 2013 2 658 521014 4817735 220 40
0:00:53 1/2/2010 1 2 2010 0 633 524549 4817747 97 40
18:00:54 1/18/2011 1 18 2011 18 641 521486 4817737 219 40
14:00:30 1/19/2009 1 19 2009 14 635 521526 4817737 219 40
12:00:48 1/16/2010 1 16 2010 12 647 520815 4817735 220 40
4:00:54 3/17/2010 3 17 2010 4 639 520908 4817735 220 40
2:00:54 4/11/2011 4 11 2011 2 654 520900 4817735 220 40
6:00:54 3/26/2008 3 26 2008 6 635 521343 4817736 219 40
6:00:47 2/6/2010 2 6 2010 6 638 521035 4817735 220 40
6:00:53 3/29/2009 3 29 2009 6 646 521148 4817736 220 40
18:00:35 4/28/2011 4 28 2011 18 667 524641 4817748 97 40
14:00:20 12/31/2009 12 31 2009 14 633 522084 4817739 217 40
14:00:53 12/25/2010 12 25 2010 14 647 521251 4817736 219 40
6:00:53 3/11/2011 3 11 2011 6 655 521403 4817737 219 40
0:00:56 1/17/2010 1 17 2010 0 633 521271 4817736 219 40
2:00:43 3/17/2009 3 17 2009 2 637 523353 4817743 214 40
4:00:48 2/6/2010 2 6 2010 4 638 521034 4817736 220 40
0:00:42 3/6/2013 3 6 2013 0 658 521526 4817738 219 40
12:00:39 3/22/2010 3 22 2010 12 643 522196 4817740 217 40
14:00:56 12/29/2012 12 29 2012 14 677 520942 4817736 220 40
14:00:43 1/10/2011 1 10 2011 14 655 521546 4817738 219 40
6:00:57 2/4/2013 2 4 2013 6 677 521152 4817737 220 40
6:01:24 2/19/2010 2 19 2010 6 638 524704 4817749 97 40
4:00:23 4/3/2011 4 3 2011 4 641 520796 4817736 221 40
22:00:54 4/1/2011 4 1 2011 22 664 521361 4817737 219 40
20:00:42 1/7/2012 1 7 2012 20 663 521184 4817737 220 40
2:00:42 4/16/2008 4 16 2008 2 635 520887 4817736 220 40
6:00:49 12/13/2013 12 13 2013 6 917 522054 4817740 217 40
22:00:48 2/18/2010 2 18 2010 22 643 524393 4817748 126 40
18:00:49 3/25/2011 3 25 2011 18 662 521444 4817738 219 40
2:00:47 2/21/2014 2 21 2014 2 917 522263 4817741 217 40
0:00:47 2/19/2011 2 19 2011 0 654 521196 4817737 220 40
16:00:53 1/9/2013 1 9 2013 16 665 522119 4817740 217 40
6:00:50 4/17/2012 4 17 2012 6 677 523336 4817744 214 40
6:00:12 4/4/2011 4 4 2011 6 641 521202 4817737 220 40
8:00:47 12/26/2010 12 26 2010 8 647 520987 4817737 220 40
16:00:24 4/4/2012 4 4 2012 16 657 520796 4817736 221 40
20:00:47 4/1/2012 4 1 2012 20 666 524745 4817750 97 40
22:00:54 12/31/2010 12 31 2010 22 647 520793 4817736 221 40
20:00:48 3/12/2012 3 12 2012 20 666 521562 4817739 219 40
6:00:46 11/23/2010 11 23 2010 6 650 521915 4817740 218 40
16:00:47 1/14/2010 1 14 2010 16 638 521243 4817738 219 40
10:00:24 1/14/2010 1 14 2010 10 641 520850 4817737 220 40
12:00:53 2/18/2011 2 18 2011 12 638 521088 4817737 220 40
18:00:52 3/19/2011 3 19 2011 18 661 521247 4817738 219 40
2:00:43 2/6/2009 2 6 2009 2 632 521560 4817739 219 40
18:00:44 3/21/2010 3 21 2010 18 654 522000 4817741 218 40



8:00:26 12/9/2011 12 9 2011 8 655 521518 4817739 219 40
18:00:43 1/1/2014 1 1 2014 18 671 520651 4817736 221 40
14:00:41 1/10/2011 1 10 2011 14 638 521659 4817740 218 40
16:00:58 11/22/2011 11 22 2011 16 665 520666 4817737 221 40
18:01:01 2/18/2010 2 18 2010 18 643 524693 4817750 97 40
0:00:51 1/18/2011 1 18 2011 0 650 521080 4817738 220 40
10:00:54 12/24/2010 12 24 2010 10 647 520975 4817738 220 40
6:00:53 2/15/2013 2 15 2013 6 677 521509 4817740 219 40
18:00:54 11/21/2011 11 21 2011 18 665 520679 4817737 221 40
14:00:48 1/17/2011 1 17 2011 14 647 520883 4817738 220 40
22:00:41 3/17/2014 3 17 2014 22 914 521077 4817738 220 40
6:01:06 12/17/2012 12 17 2012 6 677 524378 4817750 126 40
12:00:18 1/28/2014 1 28 2014 12 671 521391 4817739 219 40
12:00:44 1/25/2011 1 25 2011 12 657 520736 4817737 221 40
0:00:56 2/1/2013 2 1 2013 0 677 520669 4817737 221 40
4:00:55 1/22/2012 1 22 2012 4 665 521072 4817738 220 40
10:00:21 2/16/2013 2 16 2013 10 680 524607 4817751 97 40
14:00:50 3/8/2011 3 8 2011 14 801 521312 4817739 219 40
2:00:53 12/13/2013 12 13 2013 2 917 522050 4817742 217 40
20:00:30 3/6/2014 3 6 2014 20 907 522180 4817742 217 40
4:00:48 4/7/2008 4 7 2008 4 631 521318 4817739 219 40
18:00:53 4/10/2009 4 10 2009 18 633 524758 4817751 97 40
8:00:28 12/1/2010 12 1 2010 8 641 520132 4817736 222 40
14:00:43 1/24/2013 1 24 2013 14 680 521729 4817741 218 40
6:00:24 4/7/2008 4 7 2008 6 631 521317 4817740 219 40
18:00:42 4/8/2013 4 8 2013 18 671 522139 4817742 217 40
18:00:53 12/31/2009 12 31 2009 18 643 522388 4817743 217 40
16:00:41 12/24/2010 12 24 2010 16 657 520987 4817739 220 40
0:00:47 1/13/2011 1 13 2011 0 801 524211 4817750 126 40
0:00:53 12/13/2013 12 13 2013 0 917 522046 4817742 217 40
22:00:54 4/18/2012 4 18 2012 22 677 524454 4817751 97 40
2:00:55 5/7/2009 5 7 2009 2 646 521341 4817740 219 40
4:00:53 2/19/2010 2 19 2010 4 638 524704 4817752 97 40
16:00:46 2/7/2011 2 7 2011 16 650 520695 4817738 221 40
4:00:21 12/15/2008 12 15 2008 4 637 524272 4817750 126 40
22:00:58 3/22/2014 3 22 2014 22 679 521240 4817740 219 40
14:00:53 3/5/2011 3 5 2011 14 647 520676 4817738 221 40
16:00:56 3/29/2009 3 29 2009 16 634 521913 4817742 218 40
4:00:53 1/27/2014 1 27 2014 4 679 520852 4817739 220 40
2:00:44 3/18/2011 3 18 2011 2 661 521341 4817741 219 40
10:01:12 1/13/2011 1 13 2011 10 641 521755 4817742 218 40
2:00:17 2/6/2010 2 6 2010 2 638 521024 4817740 220 40
22:00:44 3/27/2011 3 27 2011 22 659 524327 4817751 126 40
14:00:32 1/28/2014 1 28 2014 14 679 520770 4817739 221 40
0:00:54 2/25/2010 2 25 2010 0 640 524220 4817751 126 40
14:00:54 1/8/2011 1 8 2011 14 646 521174 4817740 220 40
14:01:22 3/3/2013 3 3 2013 14 677 521241 4817741 219 40
6:00:56 4/12/2013 4 12 2013 6 679 521267 4817741 219 40
6:00:53 4/7/2008 4 7 2008 6 633 521312 4817741 219 40
12:00:41 12/24/2010 12 24 2010 12 647 520970 4817740 220 40
12:00:47 12/24/2010 12 24 2010 12 657 520987 4817740 220 40
2:00:53 3/22/2009 3 22 2009 2 642 522160 4817744 217 40
4:00:46 2/9/2011 2 9 2011 4 650 520968 4817740 220 40
8:00:25 1/27/2013 1 27 2013 8 677 521111 4817741 220 40



8:00:54 1/31/2013 1 31 2013 8 680 520179 4817738 222 40
0:00:23 4/30/2008 4 30 2008 0 636 522172 4817745 217 40
0:00:53 2/18/2010 2 18 2010 0 640 524207 4817752 126 40
14:00:53 2/13/2013 2 13 2013 14 665 520856 4817740 220 40
18:00:54 3/20/2010 3 20 2010 18 647 520791 4817740 221 40
12:00:48 1/23/2011 1 23 2011 12 639 524343 4817752 126 40
20:00:45 2/19/2013 2 19 2013 20 677 520591 4817740 221 40
4:00:54 2/18/2010 2 18 2010 4 640 524207 4817752 126 40
4:00:47 2/13/2010 2 13 2010 4 643 524683 4817753 97 40
22:00:29 2/8/2011 2 8 2011 22 650 520942 4817741 220 40
2:00:36 1/22/2012 1 22 2012 2 665 521075 4817741 220 40
18:00:47 1/22/2011 1 22 2011 18 654 521077 4817741 220 40
0:00:54 12/13/2010 12 13 2010 0 647 520727 4817740 221 40
6:00:55 2/15/2011 2 15 2011 6 638 521159 4817742 220 40
10:00:43 12/24/2010 12 24 2010 10 657 520990 4817741 220 40
20:00:39 4/18/2014 4 18 2014 20 916 521533 4817743 219 40
0:00:54 2/9/2011 2 9 2011 0 650 520945 4817741 220 40
10:00:56 3/5/2011 3 5 2011 10 653 520954 4817741 220 40
18:01:53 12/22/2011 12 22 2011 18 641 521220 4817742 219 40
16:00:41 1/21/2013 1 21 2013 16 665 523898 4817751 213 40
2:00:54 5/7/2009 5 7 2009 2 634 521384 4817743 219 40
0:01:24 3/14/2011 3 14 2011 0 655 521234 4817742 219 40
14:00:54 1/25/2011 1 25 2011 14 657 520733 4817741 221 40
20:00:53 3/8/2012 3 8 2012 20 665 520598 4817741 221 40
8:00:50 11/20/2010 11 20 2010 8 643 522109 4817746 217 40
22:00:48 12/5/2008 12 5 2008 22 633 522191 4817746 217 40
14:00:32 3/29/2009 3 29 2009 14 635 521935 4817745 218 40
8:00:53 1/1/2011 1 1 2011 8 647 520912 4817742 220 40
14:00:41 2/2/2009 2 2 2009 14 632 521545 4817744 219 40
4:01:23 3/11/2011 3 11 2011 4 655 521406 4817744 219 40
22:00:54 2/23/2009 2 23 2009 22 632 524458 4817754 97 40
16:00:44 1/20/2010 1 20 2010 16 638 521234 4817743 219 40
22:00:48 3/26/2011 3 26 2011 22 658 521372 4817744 219 40
4:01:11 2/4/2013 2 4 2013 4 677 521153 4817743 220 40
0:00:42 1/31/2013 1 31 2013 0 665 520547 4817741 221 40
2:00:32 4/3/2009 4 3 2009 2 646 521521 4817744 219 40
4:00:53 2/6/2012 2 6 2012 4 665 524624 4817755 97 40
6:00:24 1/31/2013 1 31 2013 6 680 520172 4817740 222 40
12:00:48 1/20/2010 1 20 2010 12 641 521106 4817743 220 40
16:00:45 12/27/2012 12 27 2012 16 674 521039 4817743 220 40
16:00:44 3/20/2008 3 20 2008 16 637 521343 4817744 219 40
2:00:37 2/27/2011 2 27 2011 2 650 521256 4817744 219 40
16:01:11 12/19/2008 12 19 2008 16 637 521784 4817745 218 40
22:01:11 3/8/2013 3 8 2013 22 677 521265 4817744 219 40
10:00:53 12/25/2010 12 25 2010 10 657 521344 4817744 219 40
14:00:55 2/24/2014 2 24 2014 14 917 521751 4817745 218 40
0:00:53 3/9/2013 3 9 2013 0 677 521263 4817744 219 40
6:00:54 2/20/2014 2 20 2014 6 679 521305 4817744 219 40
22:00:48 3/26/2011 3 26 2011 22 663 521353 4817744 219 40
2:00:42 5/12/2011 5 12 2011 2 655 524230 4817754 126 40
0:00:47 4/20/2013 4 20 2013 0 677 524454 4817755 97 40
10:00:53 1/10/2013 1 10 2013 10 665 521419 4817745 219 40
18:00:57 12/9/2010 12 9 2010 18 647 520753 4817743 221 40
16:01:24 2/24/2014 2 24 2014 16 917 521561 4817745 219 40



0:00:49 3/9/2009 3 9 2009 0 633 521041 4817744 220 40
2:00:53 2/9/2011 2 9 2011 2 650 520946 4817743 220 40
2:00:41 2/1/2013 2 1 2013 2 677 520661 4817742 221 40
2:00:56 2/28/2010 2 28 2010 2 633 521245 4817744 219 40
0:00:32 3/3/2014 3 3 2014 0 916 521353 4817745 219 40
0:00:53 2/6/2012 2 6 2012 0 665 524627 4817756 97 40
0:00:43 3/31/2011 3 31 2011 0 669 523405 4817752 214 40
22:00:53 1/17/2011 1 17 2011 22 650 521079 4817744 220 40
16:00:32 2/27/2010 2 27 2010 16 641 521122 4817744 220 40
12:00:48 1/13/2011 1 13 2011 12 641 521469 4817745 219 40
18:00:54 12/23/2010 12 23 2010 18 647 520749 4817743 221 40
2:00:28 2/13/2009 2 13 2009 2 633 521040 4817744 220 40
0:00:41 4/2/2011 4 2 2011 0 664 521357 4817745 219 40
2:00:43 12/19/2010 12 19 2010 2 647 521312 4817745 219 40
2:00:53 4/2/2011 4 2 2011 2 664 521363 4817745 219 40
12:00:24 2/18/2011 2 18 2011 12 650 521369 4817745 219 40
4:00:54 3/17/2010 3 17 2010 4 655 520723 4817743 221 40
2:01:12 2/15/2011 2 15 2011 2 638 521163 4817745 220 40
0:00:42 2/20/2013 2 20 2013 0 679 521140 4817745 220 40
4:00:41 2/16/2014 2 16 2014 4 679 520856 4817744 220 40
6:00:35 4/12/2011 4 12 2011 6 669 521330 4817745 219 40
22:00:41 3/21/2008 3 21 2008 22 632 521271 4817745 219 40
16:00:42 1/17/2011 1 17 2011 16 647 520882 4817744 220 40
12:00:56 12/26/2012 12 26 2012 12 677 520944 4817744 220 40
4:00:56 1/31/2013 1 31 2013 4 680 520171 4817742 222 40
14:00:53 12/24/2010 12 24 2010 14 657 520987 4817745 220 40
8:00:50 2/4/2013 2 4 2013 8 677 521153 4817745 220 40
6:00:53 2/18/2010 2 18 2010 6 640 524208 4817756 126 40
0:00:53 4/4/2009 4 4 2009 0 638 521290 4817746 219 40
6:00:55 2/8/2011 2 8 2011 6 650 521106 4817745 220 40
19:57:56 12/21/2013 12 21 2013 19 657 520747 4817744 221 40
0:00:53 4/11/2011 4 11 2011 0 654 520858 4817744 220 40
22:00:57 3/17/2011 3 17 2011 22 655 521309 4817746 219 40
10:00:56 1/28/2014 1 28 2014 10 671 521391 4817746 219 40
22:00:44 2/19/2013 2 19 2013 22 679 521143 4817745 220 40
12:01:55 12/29/2008 12 29 2008 12 635 521505 4817747 219 40
14:00:42 12/26/2010 12 26 2010 14 639 524650 4817757 97 40
2:00:50 1/31/2013 1 31 2013 2 665 520545 4817744 221 40
10:00:53 12/31/2009 12 31 2009 10 633 522084 4817749 217 40
22:00:54 3/30/2011 3 30 2011 22 667 523329 4817753 214 40
0:00:41 4/2/2011 4 2 2011 0 661 521342 4817746 219 40
12:00:55 2/16/2011 2 16 2011 12 657 521610 4817747 218 40
0:00:49 3/31/2011 3 31 2011 0 667 523354 4817753 214 40
22:00:13 3/25/2014 3 25 2014 22 908 524307 4817756 126 40
2:00:23 12/19/2013 12 19 2013 2 671 524594 4817757 97 40
10:00:44 1/24/2011 1 24 2011 10 654 521380 4817746 219 40
18:00:54 3/27/2010 3 27 2010 18 652 522711 4817751 216 40
10:00:44 3/16/2011 3 16 2011 10 659 522023 4817749 217 40
10:00:54 1/28/2013 1 28 2013 10 663 521134 4817746 220 40
10:00:23 2/14/2011 2 14 2011 10 654 520999 4817745 220 40
0:00:41 2/23/2009 2 23 2009 0 633 521413 4817747 219 40
12:00:24 1/28/2013 1 28 2013 12 663 521134 4817746 220 40
4:00:23 2/28/2010 2 28 2010 4 633 521244 4817746 219 40
2:00:36 2/6/2012 2 6 2012 2 665 524618 4817758 97 40



12:00:48 1/12/2013 1 12 2013 12 665 521504 4817747 219 40
4:00:54 4/12/2013 4 12 2013 4 679 521265 4817747 219 40
22:00:35 3/31/2013 3 31 2013 22 677 524447 4817757 97 40
18:00:48 2/13/2011 2 13 2011 18 655 521112 4817746 220 40
18:00:54 12/9/2010 12 9 2010 18 654 520760 4817745 221 40
6:00:42 4/7/2014 4 7 2014 6 917 521037 4817746 220 40
16:00:43 3/24/2009 3 24 2009 16 638 522364 4817750 217 40
14:00:47 12/26/2012 12 26 2012 14 677 520935 4817746 220 40
22:01:12 1/30/2013 1 30 2013 22 680 520171 4817743 222 40
6:00:41 2/16/2014 2 16 2014 6 908 524362 4817757 126 40
2:00:53 2/16/2014 2 16 2014 2 679 520856 4817746 220 40
14:00:54 4/13/2012 4 13 2012 14 665 521492 4817748 219 40
14:00:48 1/20/2010 1 20 2010 14 638 521237 4817747 219 40
2:00:43 12/24/2011 12 24 2011 2 641 521368 4817747 219 40
16:00:42 1/24/2010 1 24 2010 16 646 521371 4817747 219 40
4:00:24 1/31/2013 1 31 2013 4 665 520547 4817745 221 40
10:00:44 12/23/2011 12 23 2011 10 641 521318 4817747 219 40
18:00:54 3/20/2011 3 20 2011 18 655 522198 4817750 217 40
22:00:53 4/10/2011 4 10 2011 22 654 520863 4817746 220 40
0:00:44 4/17/2011 4 17 2011 0 658 523471 4817754 214 40
4:00:53 1/21/2014 1 21 2014 4 671 520617 4817745 221 40
12:00:54 1/17/2011 1 17 2011 12 647 520880 4817746 220 40
10:00:54 3/7/2012 3 7 2012 10 665 521741 4817749 218 40
4:01:00 4/7/2008 4 7 2008 4 633 521310 4817747 219 40
0:00:54 4/1/2013 4 1 2013 0 677 524455 4817758 97 40
12:00:47 1/10/2013 1 10 2013 12 665 521424 4817748 219 40
18:01:17 3/24/2009 3 24 2009 18 643 521881 4817750 218 40
6:00:48 4/4/2010 4 4 2010 6 653 522623 4817752 216 40
4:01:23 1/13/2010 1 13 2010 4 641 520981 4817747 220 40
16:00:50 1/19/2010 1 19 2010 16 633 521348 4817748 219 40
0:00:53 12/21/2010 12 21 2010 0 646 523741 4817756 213 40
22:00:54 2/17/2010 2 17 2010 22 640 524208 4817758 126 40
2:00:44 2/8/2011 2 8 2011 2 650 521103 4817747 220 40
14:00:47 2/18/2014 2 18 2014 14 679 521450 4817748 219 40
6:00:53 1/21/2014 1 21 2014 6 671 520618 4817746 221 40
4:00:48 1/27/2011 1 27 2011 4 638 521648 4817749 218 40
6:00:42 2/21/2012 2 21 2012 6 658 521216 4817748 219 40
12:01:11 3/3/2013 3 3 2013 12 677 521236 4817748 219 40
2:00:54 4/7/2014 4 7 2014 2 917 521039 4817747 220 40
4:00:44 2/21/2012 2 21 2012 4 658 521219 4817748 219 40
18:00:52 2/17/2010 2 17 2010 18 640 524175 4817758 126 40
22:00:44 4/16/2011 4 16 2011 22 658 523477 4817755 214 40
6:00:42 2/4/2013 2 4 2013 6 665 521158 4817748 220 40
20:00:43 2/7/2014 2 7 2014 20 908 523667 4817756 213 40
12:00:48 12/31/2009 12 31 2009 12 639 521791 4817750 218 40
20:00:21 1/30/2013 1 30 2013 20 680 520168 4817745 222 40
6:00:27 4/12/2011 4 12 2011 6 659 521328 4817749 219 40
0:00:43 4/26/2008 4 26 2008 0 634 521009 4817748 220 40
10:00:25 1/19/2013 1 19 2013 10 658 521055 4817748 220 40
18:00:54 2/24/2011 2 24 2011 18 639 522003 4817751 218 40
2:00:54 4/2/2011 4 2 2011 2 661 521340 4817749 219 40
18:00:43 12/11/2008 12 11 2008 18 634 521966 4817751 218 40
2:00:45 12/26/2012 12 26 2012 2 677 520900 4817747 220 40
22:00:42 4/2/2011 4 2 2011 22 666 524429 4817759 97 40



2:00:43 3/31/2011 3 31 2011 2 667 523356 4817756 214 40
18:01:42 2/2/2014 2 2 2014 18 917 520294 4817746 222 40
18:00:47 2/6/2013 2 6 2013 18 679 524234 4817759 126 40
6:00:55 3/17/2009 3 17 2009 6 633 521307 4817749 219 40
4:00:42 4/12/2011 4 12 2011 4 659 521324 4817749 219 40
18:00:54 3/9/2013 3 9 2013 18 657 520797 4817747 221 40
10:00:49 3/9/2011 3 9 2011 10 657 521305 4817749 219 40
4:00:53 4/12/2011 4 12 2011 4 669 521322 4817749 219 40
18:00:53 3/7/2011 3 7 2011 18 653 520554 4817747 221 40
2:01:24 4/12/2011 4 12 2011 2 659 521322 4817749 219 40
14:00:35 3/22/2010 3 22 2010 14 641 522164 4817752 217 40
20:00:54 2/27/2014 2 27 2014 20 679 520704 4817747 221 40
14:00:56 1/2/2011 1 2 2011 14 646 522600 4817753 216 40
12:00:53 3/8/2011 3 8 2011 12 801 521139 4817749 220 40
4:00:53 1/22/2010 1 22 2010 4 643 524575 4817760 97 40
2:00:25 3/14/2011 3 14 2011 2 655 521238 4817749 219 40
6:00:57 1/27/2013 1 27 2013 6 677 521120 4817749 220 40
0:00:54 12/17/2012 12 17 2012 0 680 524672 4817761 97 40
18:00:44 4/23/2009 4 23 2009 18 640 524440 4817760 97 40
6:00:54 1/17/2011 1 17 2011 6 657 521476 4817750 219 40
22:00:30 3/25/2011 3 25 2011 22 662 521393 4817750 219 40
4:00:47 2/15/2011 2 15 2011 4 638 521158 4817749 220 40
10:00:48 2/24/2013 2 24 2013 10 679 521141 4817749 220 40
6:00:55 12/22/2013 12 22 2013 6 914 520926 4817749 220 40
4:00:34 2/8/2011 2 8 2011 4 650 521107 4817749 220 40
0:01:23 12/26/2012 12 26 2012 0 677 520899 4817749 220 40
16:00:30 2/8/2011 2 8 2011 16 641 520651 4817748 221 40
20:01:44 2/9/2014 2 9 2014 20 908 523735 4817758 213 40
2:00:54 1/21/2014 1 21 2014 2 671 520617 4817748 221 40
14:00:53 3/29/2009 3 29 2009 14 634 521913 4817752 218 40
22:00:41 2/9/2014 2 9 2014 22 908 523739 4817758 213 40
0:00:54 1/31/2013 1 31 2013 0 680 520172 4817747 222 40
22:00:29 4/7/2009 4 7 2009 22 634 520748 4817748 221 40
18:00:53 12/9/2010 12 9 2010 18 650 521908 4817752 218 40
10:00:50 1/14/2010 1 14 2010 10 638 521242 4817750 219 40
8:00:32 2/23/2009 2 23 2009 8 634 521412 4817751 219 40
10:00:50 1/12/2013 1 12 2013 10 665 521507 4817751 219 40
8:00:48 2/23/2009 2 23 2009 8 633 521418 4817751 219 40
18:00:52 3/14/2012 3 14 2012 18 665 522163 4817753 217 40
16:00:47 3/29/2009 3 29 2009 16 635 521932 4817752 218 40
16:00:17 12/11/2008 12 11 2008 16 634 521901 4817752 218 40
18:00:54 12/26/2012 12 26 2012 18 677 520727 4817749 221 40
2:00:54 3/29/2012 3 29 2012 2 680 521947 4817753 218 40
14:00:53 1/27/2014 1 27 2014 14 909 521698 4817752 218 40
18:00:43 2/6/2011 2 6 2011 18 801 523939 4817760 213 40
6:00:11 4/13/2010 4 13 2010 6 652 523338 4817757 214 40
16:00:42 2/15/2014 2 15 2014 16 917 520620 4817749 221 40
4:00:54 3/8/2014 3 8 2014 4 679 521335 4817751 219 40
16:00:54 3/5/2014 3 5 2014 16 909 521557 4817752 219 40
22:01:23 3/28/2010 3 28 2010 22 639 523426 4817758 214 40
10:00:54 1/25/2009 1 25 2009 10 632 521056 4817750 220 40
0:00:54 3/8/2014 3 8 2014 0 679 521321 4817751 219 40
22:00:53 4/1/2011 4 1 2011 22 661 521341 4817751 219 40
2:00:54 4/12/2011 4 12 2011 2 669 521312 4817751 219 40



18:00:51 3/27/2011 3 27 2011 18 655 522692 4817756 216 40
14:00:54 1/19/2013 1 19 2013 14 658 521022 4817750 220 40
14:00:43 12/26/2010 12 26 2010 14 657 520881 4817750 220 40
6:00:49 2/23/2009 2 23 2009 6 634 521409 4817752 219 40
2:00:56 12/15/2008 12 15 2008 2 637 524461 4817762 97 40
2:00:24 4/3/2011 4 3 2011 2 666 524430 4817762 97 40
8:00:44 12/21/2010 12 21 2010 8 647 521302 4817751 219 40
10:00:54 12/31/2009 12 31 2009 10 639 521793 4817753 218 40
4:00:53 3/18/2011 3 18 2011 4 661 521348 4817752 219 40
4:00:43 2/4/2013 2 4 2013 4 665 521156 4817751 220 40
8:00:31 3/9/2011 3 9 2011 8 801 521345 4817752 219 40
4:01:11 4/3/2014 4 3 2014 4 917 520838 4817750 220 40
4:00:23 4/4/2011 4 4 2011 4 665 524446 4817762 97 40
14:00:47 3/26/2011 3 26 2011 14 650 520965 4817751 220 40
14:00:42 4/12/2012 4 12 2012 14 674 522103 4817754 217 40
18:00:53 3/10/2011 3 10 2011 18 650 523337 4817759 214 40
6:00:55 2/23/2009 2 23 2009 6 633 521420 4817752 219 40
14:00:43 12/27/2012 12 27 2012 14 674 521056 4817751 220 40
2:01:12 2/27/2014 2 27 2014 2 909 521276 4817752 219 40
14:01:02 1/14/2010 1 14 2010 14 638 521253 4817752 219 40
4:00:53 3/7/2013 3 7 2013 4 671 521079 4817751 220 40
22:01:09 3/13/2014 3 13 2014 22 679 520865 4817751 220 40
12:00:21 1/14/2010 1 14 2010 12 638 521243 4817752 219 40
14:00:55 2/27/2010 2 27 2010 14 641 521116 4817751 220 40
0:00:47 4/8/2008 4 8 2008 0 635 521401 4817752 219 40
8:00:54 1/24/2011 1 24 2011 8 641 521302 4817752 219 40
12:00:54 3/22/2010 3 22 2010 12 640 522314 4817755 217 40
18:00:14 4/20/2008 4 20 2008 18 633 524674 4817764 97 40
10:02:43 2/9/2012 2 9 2012 10 641 521593 4817753 219 40
2:00:54 3/25/2011 3 25 2011 2 667 521339 4817752 219 40
22:00:18 2/22/2009 2 22 2009 22 634 521449 4817753 219 40
22:00:54 2/7/2011 2 7 2011 22 647 520990 4817751 220 40
4:00:27 2/23/2009 2 23 2009 4 633 521416 4817753 219 40
18:01:03 1/25/2013 1 25 2013 18 677 521021 4817751 220 40
16:00:54 11/27/2010 11 27 2010 16 657 520423 4817750 221 40
0:00:23 4/12/2011 4 12 2011 0 659 521323 4817752 219 40
18:00:29 1/26/2014 1 26 2014 18 907 521278 4817752 219 40
0:00:53 2/8/2011 2 8 2011 0 647 520993 4817751 220 40
2:00:18 12/17/2012 12 17 2012 2 677 524274 4817762 126 40
12:00:48 1/3/2014 1 3 2014 12 907 520511 4817750 221 40
14:00:53 3/19/2011 3 19 2011 14 801 521019 4817752 220 40
2:00:54 3/16/2011 3 16 2011 2 801 520819 4817751 220 40
14:00:54 1/20/2012 1 20 2012 14 665 521223 4817752 219 40
12:00:30 12/31/2013 12 31 2013 12 907 521477 4817753 219 40
22:00:53 2/24/2010 2 24 2010 22 638 523749 4817761 213 40
0:00:54 2/8/2014 2 8 2014 0 908 523687 4817761 213 40
10:00:47 3/4/2013 3 4 2013 10 658 521280 4817753 219 40
18:00:53 3/6/2011 3 6 2011 18 654 520934 4817752 220 40
22:00:44 1/1/2014 1 1 2014 22 914 520651 4817751 221 40
12:00:54 1/20/2011 1 20 2011 12 657 521885 4817755 218 40
4:00:54 3/30/2011 3 30 2011 4 655 521555 4817754 219 40
10:00:24 12/31/2013 12 31 2013 10 907 521481 4817754 219 40
0:00:53 3/14/2014 3 14 2014 0 679 520863 4817752 220 40
0:00:47 12/19/2010 12 19 2010 0 647 521307 4817753 219 40



4:00:24 3/23/2013 3 23 2013 4 658 520966 4817752 220 40
18:01:16 2/9/2012 2 9 2012 18 665 524656 4817765 97 40
0:00:42 12/25/2008 12 25 2008 0 632 521502 4817754 219 40
18:00:41 12/9/2010 12 9 2010 18 650 521920 4817755 218 40
2:00:53 3/20/2014 3 20 2014 2 917 524353 4817764 126 40
2:00:52 3/14/2011 3 14 2011 2 653 521290 4817753 219 40
14:00:42 12/12/2010 12 12 2010 14 647 520303 4817750 222 40
0:00:55 1/19/2012 1 19 2012 0 663 524744 4817765 97 40
0:00:41 2/22/2009 2 22 2009 0 634 521189 4817753 220 40
22:00:55 2/25/2011 2 25 2011 22 650 521661 4817755 218 40
4:00:55 4/18/2011 4 18 2011 4 655 523346 4817760 214 40
4:00:54 4/10/2009 4 10 2009 4 633 521275 4817754 219 40
20:01:14 12/12/2013 12 12 2013 20 917 522207 4817757 217 40
22:00:47 2/5/2012 2 5 2012 22 665 524642 4817765 97 40
8:00:53 2/19/2011 2 19 2011 8 638 521523 4817754 219 40
4:01:17 2/1/2013 2 1 2013 4 677 520645 4817752 221 40
20:00:53 2/16/2014 2 16 2014 20 917 520564 4817751 221 40
8:00:42 1/3/2012 1 3 2012 8 658 521120 4817753 220 40
8:00:55 1/15/2010 1 15 2010 8 647 520886 4817753 220 40
6:00:47 1/21/2012 1 21 2012 6 665 521166 4817754 220 40
12:00:59 2/13/2013 2 13 2013 12 665 520853 4817753 220 40
4:00:47 4/3/2011 4 3 2011 4 666 524438 4817765 97 40
8:00:52 1/21/2012 1 21 2012 8 665 521164 4817754 220 40
14:00:49 3/5/2011 3 5 2011 14 654 520775 4817753 221 40
18:01:18 3/20/2010 3 20 2010 18 801 521268 4817754 219 40
10:00:57 1/17/2014 1 17 2014 10 671 520724 4817752 221 40
2:00:54 2/8/2014 2 8 2014 2 908 523698 4817762 213 40
12:00:43 12/31/2009 12 31 2009 12 633 522079 4817757 217 40
13:53:55 12/20/2013 12 20 2013 13 657 521224 4817754 219 40
12:00:41 2/18/2014 2 18 2014 12 679 521450 4817755 219 40
18:00:54 12/5/2010 12 5 2010 18 650 521913 4817756 218 40
6:00:54 3/8/2014 3 8 2014 6 679 521320 4817755 219 40
14:00:42 1/18/2011 1 18 2011 14 647 521475 4817755 219 40
10:01:42 1/8/2012 1 8 2012 10 641 521100 4817754 220 40
22:00:54 1/17/2014 1 17 2014 22 914 520282 4817751 212 40
2:00:54 3/17/2010 3 17 2010 2 656 520751 4817753 221 40
18:00:41 3/20/2008 3 20 2008 18 633 521310 4817755 219 40
16:00:20 2/14/2014 2 14 2014 16 917 521169 4817754 220 40
4:00:48 3/17/2010 3 17 2010 4 656 520748 4817753 221 40
14:00:41 1/20/2010 1 20 2010 14 641 520994 4817754 220 40
0:00:20 1/11/2014 1 11 2014 0 907 523961 4817764 213 40
22:00:11 4/3/2009 4 3 2009 22 638 521280 4817755 219 40
20:00:54 1/17/2014 1 17 2014 20 914 520281 4817752 212 40
22:01:12 3/8/2013 3 8 2013 22 671 521170 4817755 220 40
18:00:53 3/13/2010 3 13 2010 18 646 521379 4817755 219 40
12:01:50 3/17/2013 3 17 2013 12 663 522591 4817759 216 40
2:00:53 12/15/2013 12 15 2013 2 914 521390 4817755 219 40
8:01:06 2/15/2013 2 15 2013 8 665 521227 4817755 219 40
12:00:49 12/23/2013 12 23 2013 12 907 521551 4817756 219 40
8:00:18 3/9/2011 3 9 2011 8 641 521163 4817755 220 40
2:00:53 3/8/2014 3 8 2014 2 679 521318 4817755 219 40
2:00:40 3/26/2011 3 26 2011 2 662 521394 4817756 219 40
8:00:56 12/19/2013 12 19 2013 8 917 521775 4817757 218 40
6:00:24 3/23/2013 3 23 2013 6 658 520965 4817754 220 40



18:00:49 2/1/2009 2 1 2009 18 633 521445 4817756 219 40
4:00:48 2/10/2013 2 10 2013 4 665 521532 4817756 219 40
18:00:50 1/12/2013 1 12 2013 18 680 521089 4817755 220 40
14:00:38 12/23/2013 12 23 2013 14 907 521552 4817756 219 40
0:00:43 4/10/2009 4 10 2009 0 633 521279 4817755 219 40
14:00:43 2/20/2009 2 20 2009 14 634 521556 4817756 219 40
6:00:56 2/10/2013 2 10 2013 6 665 521536 4817756 219 40
2:00:44 1/16/2010 1 16 2010 2 641 520170 4817752 212 40
16:00:53 12/19/2010 12 19 2010 16 647 521415 4817756 219 40
22:01:23 4/22/2013 4 22 2013 22 677 521014 4817755 220 40
0:01:01 11/20/2010 11 20 2010 0 650 521920 4817758 218 40
10:01:14 3/13/2012 3 13 2012 10 663 521924 4817758 218 40
12:00:56 2/1/2011 2 1 2011 12 638 521825 4817757 218 40
2:00:54 2/23/2009 2 23 2009 2 633 521418 4817756 219 40
2:00:55 4/17/2012 4 17 2012 2 677 523355 4817763 214 40
6:00:24 12/3/2010 12 3 2010 6 647 521252 4817756 219 40
18:00:54 2/12/2009 2 12 2009 18 633 520964 4817755 220 40
10:00:53 1/29/2013 1 29 2013 10 680 521147 4817755 220 40
22:00:54 2/22/2009 2 22 2009 22 633 521416 4817756 219 40
12:00:47 2/18/2014 2 18 2014 12 914 521380 4817756 219 40
0:00:44 4/8/2009 4 8 2009 0 634 520733 4817754 221 40
4:00:49 12/3/2010 12 3 2010 4 647 521250 4817756 219 40
16:00:53 1/28/2014 1 28 2014 16 679 520688 4817754 221 40
10:00:53 2/25/2011 2 25 2011 10 639 521382 4817756 219 40
6:00:53 3/14/2011 3 14 2011 6 655 521250 4817756 219 40
6:00:50 4/4/2011 4 4 2011 6 665 524446 4817767 97 40
14:00:27 1/10/2013 1 10 2013 14 671 521590 4817757 219 40
0:00:37 4/21/2014 4 21 2014 0 908 521370 4817756 219 40
18:01:18 3/26/2008 3 26 2008 18 634 523830 4817765 213 40
10:00:53 2/23/2012 2 23 2012 10 658 521734 4817758 218 40
8:00:54 4/21/2011 4 21 2011 8 663 521921 4817758 218 40
2:00:20 4/10/2009 4 10 2009 2 633 521277 4817756 219 40
22:00:48 2/13/2011 2 13 2011 22 655 521142 4817756 220 40
4:00:44 4/16/2011 4 16 2011 4 661 521221 4817756 219 40
4:00:48 4/17/2012 4 17 2012 4 677 523343 4817763 214 40
2:00:56 4/1/2011 4 1 2011 2 650 523647 4817764 213 40
22:00:55 3/27/2011 3 27 2011 22 669 523282 4817763 214 40
8:00:14 2/28/2011 2 28 2011 8 657 521482 4817757 219 40
6:00:28 3/30/2011 3 30 2011 6 655 521558 4817758 219 40
8:00:53 12/23/2012 12 23 2012 8 665 522021 4817759 217 40
22:00:53 3/7/2014 3 7 2014 22 679 521318 4817757 219 40
22:00:54 3/17/2014 3 17 2014 22 909 520898 4817756 220 40
4:00:42 3/26/2011 3 26 2011 4 662 521392 4817757 219 40
4:00:53 3/18/2011 3 18 2011 4 655 521322 4817757 219 40
6:00:56 1/25/2011 1 25 2011 6 650 524300 4817767 126 40
22:00:49 3/20/2008 3 20 2008 22 633 521325 4817757 219 40
6:00:41 1/30/2014 1 30 2014 6 908 523696 4817765 213 40
0:00:54 1/14/2014 1 14 2014 0 916 523786 4817766 213 40
2:00:21 4/26/2008 4 26 2008 2 634 521006 4817756 220 40
4:00:48 12/17/2012 12 17 2012 4 677 524380 4817768 126 40
10:00:47 1/25/2011 1 25 2011 10 646 520821 4817756 220 40
0:00:53 2/28/2011 2 28 2011 0 642 521482 4817758 219 40
10:00:56 2/15/2010 2 15 2010 10 639 524519 4817768 97 40
0:00:41 3/18/2011 3 18 2011 0 655 521320 4817758 219 40



10:00:41 12/19/2010 12 19 2010 10 647 521327 4817758 219 40
8:00:47 2/24/2009 2 24 2009 8 632 524362 4817768 126 40
18:00:56 4/26/2014 4 26 2014 18 907 522157 4817760 217 40
4:00:42 1/1/2012 1 1 2012 4 658 522647 4817762 216 40
8:00:54 2/4/2013 2 4 2013 8 665 521154 4817757 220 40
4:00:53 12/19/2013 12 19 2013 4 671 524560 4817769 97 40
0:00:42 3/14/2011 3 14 2011 0 653 521283 4817758 219 40
18:01:18 2/19/2013 2 19 2013 18 677 521018 4817757 220 40
22:00:50 12/3/2010 12 3 2010 22 638 521396 4817758 219 40
22:00:54 3/14/2009 3 14 2009 22 638 521368 4817758 219 40
22:00:56 2/8/2011 2 8 2011 22 641 520942 4817757 220 40
18:00:56 3/20/2010 3 20 2010 18 653 520764 4817756 221 40
4:00:53 2/27/2014 2 27 2014 4 914 521498 4817759 219 40
2:00:48 2/22/2009 2 22 2009 2 634 521207 4817758 219 40
18:00:48 12/9/2010 12 9 2010 18 638 521256 4817758 219 40
0:00:44 1/18/2014 1 18 2014 0 914 520150 4817755 212 40
18:00:56 12/18/2011 12 18 2011 18 667 522206 4817761 217 40
16:00:56 4/9/2009 4 9 2009 16 633 522330 4817762 217 40
16:00:41 2/28/2012 2 28 2012 16 658 520588 4817756 211 40
2:00:53 3/30/2011 3 30 2011 2 655 521550 4817759 219 40
16:00:42 2/17/2011 2 17 2011 16 650 521754 4817760 218 40
6:00:51 2/27/2011 2 27 2011 6 655 521455 4817759 219 40
20:00:54 4/5/2014 4 5 2014 20 913 522450 4817763 216 40
8:00:25 1/4/2011 1 4 2011 8 653 520152 4817755 212 40
20:00:53 3/17/2014 3 17 2014 20 909 520897 4817758 220 40
22:00:23 3/8/2009 3 8 2009 22 633 521022 4817758 220 40
14:00:42 2/3/2012 2 3 2012 14 658 521335 4817759 219 40
6:00:50 4/18/2011 4 18 2011 6 655 523339 4817766 214 40
0:02:43 4/10/2012 4 10 2012 0 672 524573 4817770 97 40
2:00:48 3/22/2010 3 22 2010 2 643 520878 4817758 220 40
12:00:53 12/20/2013 12 20 2013 12 917 521465 4817759 219 40
20:00:56 3/21/2014 3 21 2014 20 679 522016 4817761 217 40
10:00:54 12/25/2012 12 25 2012 10 677 521217 4817759 219 40
2:00:53 3/18/2011 3 18 2011 2 655 521322 4817759 219 40
6:00:42 4/16/2011 4 16 2011 6 661 521217 4817759 219 40
12:00:56 1/28/2013 1 28 2013 12 677 521110 4817759 220 40
10:00:48 12/28/2012 12 28 2012 10 674 521350 4817759 219 40
6:00:54 1/15/2010 1 15 2010 6 647 520893 4817758 220 40
2:00:48 3/4/2013 3 4 2013 2 657 521127 4817759 220 40
22:00:41 4/6/2014 4 6 2014 22 679 520778 4817758 221 40
18:00:53 3/6/2011 3 6 2011 18 641 520540 4817757 211 40
6:00:49 1/4/2011 1 4 2011 6 653 520152 4817756 212 40
12:00:47 1/25/2010 1 25 2010 12 641 521114 4817759 220 40
4:00:43 2/1/2012 2 1 2012 4 658 520587 4817757 211 40
10:00:46 1/13/2013 1 13 2013 10 671 521453 4817760 219 40
14:00:43 12/29/2008 12 29 2008 14 635 521532 4817760 219 40
18:00:21 12/29/2013 12 29 2013 18 911 520788 4817758 221 40
8:00:47 3/31/2012 3 31 2012 8 665 521714 4817761 218 40
14:00:36 1/16/2010 1 16 2010 14 647 520740 4817758 211 40
6:00:55 1/17/2011 1 17 2011 6 646 521208 4817760 219 40
12:00:56 12/26/2010 12 26 2010 12 647 521273 4817760 219 40
8:00:44 1/26/2011 1 26 2011 8 657 521240 4817760 219 40
12:00:23 12/19/2010 12 19 2010 12 647 521325 4817760 219 40
4:00:49 1/9/2012 1 9 2012 4 658 521054 4817759 220 40



6:00:48 3/3/2011 3 3 2011 6 638 523799 4817768 213 40
22:00:53 1/26/2014 1 26 2014 22 679 520670 4817758 211 40
14:00:43 4/15/2008 4 15 2008 14 633 522334 4817763 217 40
6:00:53 3/7/2013 3 7 2013 6 671 521080 4817759 220 40
12:00:32 3/26/2011 3 26 2011 12 650 521049 4817759 220 40
18:00:50 4/16/2011 4 16 2011 18 655 523523 4817768 214 40
16:01:11 3/3/2014 3 3 2014 16 909 524253 4817770 126 40
6:00:53 4/2/2010 4 2 2010 6 639 524445 4817771 97 40
0:00:53 3/26/2011 3 26 2011 0 662 521391 4817761 219 40
16:00:47 1/1/2011 1 1 2011 16 642 522632 4817765 216 40
0:00:55 3/3/2010 3 3 2010 0 638 521284 4817760 219 40
6:00:42 1/20/2011 1 20 2011 6 657 521532 4817761 219 40
0:00:53 4/19/2011 4 19 2011 0 669 523356 4817767 214 40
22:00:48 1/20/2012 1 20 2012 22 665 521104 4817760 220 40
0:00:54 3/26/2014 3 26 2014 0 908 524308 4817771 126 40
12:00:54 1/17/2011 1 17 2011 12 654 520782 4817759 211 40
22:00:43 4/2/2009 4 2 2009 22 644 521181 4817760 220 40
18:00:20 4/2/2009 4 2 2009 18 644 521182 4817761 220 40
20:00:56 1/1/2014 1 1 2014 20 914 520651 4817759 211 40
2:00:53 1/21/2012 1 21 2012 2 665 521109 4817760 220 40
14:00:49 12/21/2011 12 21 2011 14 658 521501 4817762 219 40
14:00:54 12/22/2011 12 22 2011 14 658 521473 4817762 219 40
6:00:55 3/8/2013 3 8 2013 6 658 521075 4817760 220 40
0:00:21 2/9/2011 2 9 2011 0 641 520937 4817760 220 40
22:00:47 2/21/2009 2 21 2009 22 634 521196 4817761 220 40
2:00:44 5/4/2011 5 4 2011 2 666 523300 4817768 214 40
12:00:41 3/14/2011 3 14 2011 12 801 522100 4817764 217 40
16:00:48 1/22/2011 1 22 2011 16 650 524336 4817772 126 40
10:00:23 1/1/2014 1 1 2014 10 671 520887 4817760 210 40
22:00:48 2/26/2011 2 26 2011 22 801 521274 4817761 219 40
0:00:53 4/23/2013 4 23 2013 0 677 521017 4817761 220 40
6:00:53 4/3/2011 4 3 2011 6 666 524439 4817772 97 40
4:00:54 4/2/2010 4 2 2010 4 639 524445 4817772 97 40
18:00:49 1/6/2011 1 6 2011 18 646 521405 4817762 219 40
16:00:41 1/23/2010 1 23 2010 16 646 521752 4817763 218 40
10:00:54 12/26/2010 12 26 2010 10 647 521198 4817761 220 40
8:00:25 1/25/2011 1 25 2011 8 650 524295 4817772 126 40
8:02:13 3/29/2010 3 29 2010 8 656 522695 4817766 216 40
22:00:45 2/1/2009 2 1 2009 22 633 521445 4817762 219 40
16:00:34 12/21/2011 12 21 2011 16 658 521501 4817763 219 40
10:00:30 2/15/2013 2 15 2013 10 677 521807 4817764 218 40
0:00:48 2/27/2011 2 27 2011 0 801 521284 4817762 219 40
0:00:56 1/22/2012 1 22 2012 0 665 521109 4817761 220 40
22:00:27 2/7/2014 2 7 2014 22 908 523686 4817770 213 40
4:00:42 2/27/2011 2 27 2011 4 655 521457 4817763 219 40
4:00:44 2/9/2011 2 9 2011 4 641 520940 4817761 210 40
16:00:41 12/22/2011 12 22 2011 16 658 521471 4817763 219 40
0:00:15 3/15/2009 3 15 2009 0 638 521356 4817762 219 40
2:00:48 4/1/2013 4 1 2013 2 677 524566 4817773 97 40
2:00:48 12/22/2013 12 22 2013 2 914 520693 4817760 211 40
18:01:15 1/22/2011 1 22 2011 18 641 520561 4817760 211 40
18:00:49 3/6/2011 3 6 2011 18 650 520959 4817761 210 40
0:00:44 2/2/2011 2 2 2011 0 654 521456 4817763 219 40
18:00:53 4/14/2009 4 14 2009 18 639 524236 4817772 126 40



6:00:49 4/17/2014 4 17 2014 6 908 523095 4817768 215 40
2:00:44 2/9/2011 2 9 2011 2 641 520942 4817761 210 40
16:00:36 3/2/2014 3 2 2014 16 679 520593 4817760 211 40
14:00:42 3/15/2011 3 15 2011 14 654 522041 4817765 217 40
18:00:53 4/1/2010 4 1 2010 18 638 524491 4817774 97 40
14:00:44 1/10/2013 1 10 2013 14 665 521225 4817762 219 40
4:00:24 2/25/2013 2 25 2013 4 658 521180 4817762 220 40
4:00:45 1/21/2012 1 21 2012 4 665 521110 4817762 210 40
12:00:56 2/16/2011 2 16 2011 12 638 521632 4817764 218 40
22:00:52 12/9/2010 12 9 2010 22 654 520754 4817761 211 40
18:00:48 4/4/2012 4 4 2012 18 665 521277 4817763 219 40
0:00:53 1/27/2014 1 27 2014 0 679 520673 4817761 211 40
12:00:43 1/20/2011 1 20 2011 12 639 521842 4817765 218 40
22:00:54 4/18/2011 4 18 2011 22 669 523357 4817770 214 40
8:01:18 2/20/2009 2 20 2009 8 634 521373 4817763 219 40
12:00:54 12/21/2011 12 21 2011 12 658 521503 4817764 219 40
8:00:55 3/10/2011 3 10 2011 8 801 521418 4817764 219 40
22:00:39 3/2/2010 3 2 2010 22 638 521283 4817763 219 40
12:00:24 12/28/2012 12 28 2012 12 674 521346 4817763 219 40
2:00:41 2/2/2011 2 2 2011 2 654 521458 4817764 219 40
10:01:17 2/2/2013 2 2 2013 10 665 521140 4817763 210 40
20:01:26 3/6/2014 3 6 2014 20 917 521249 4817763 219 40
22:01:18 12/24/2009 12 24 2009 22 647 520891 4817762 210 40
22:00:38 3/16/2010 3 16 2010 22 801 520939 4817762 210 40
8:00:53 1/20/2011 1 20 2011 8 657 521532 4817764 219 40
18:00:50 2/25/2009 2 25 2009 18 633 520880 4817762 210 40
4:00:33 3/16/2009 3 16 2009 4 644 521583 4817764 219 40
2:00:57 3/9/2013 3 9 2013 2 671 521177 4817763 210 40
0:00:45 4/8/2011 4 8 2011 0 650 524177 4817773 126 40
4:00:50 2/13/2009 2 13 2009 4 633 521115 4817763 210 40
22:00:39 4/18/2012 4 18 2012 22 666 524466 4817774 97 40
22:00:47 3/28/2011 3 28 2011 22 663 521570 4817764 219 40
6:00:53 3/17/2011 3 17 2011 6 655 521290 4817763 219 40
10:00:21 1/5/2011 1 5 2011 10 654 521519 4817764 219 40
12:00:53 12/9/2010 12 9 2010 12 639 520901 4817762 210 40
10:01:11 1/21/2011 1 21 2011 10 657 521857 4817765 218 40
0:00:42 4/29/2009 4 29 2009 0 639 521686 4817765 218 40
18:00:53 3/2/2010 3 2 2010 18 638 521279 4817764 219 40
6:00:39 2/20/2009 2 20 2009 6 634 521373 4817764 219 40
16:00:43 3/9/2013 3 9 2013 16 658 521026 4817763 210 40
2:00:48 3/25/2011 3 25 2011 2 659 521294 4817764 219 40
14:00:42 1/24/2010 1 24 2010 14 646 521413 4817764 219 40
20:00:36 12/16/2013 12 16 2013 20 917 521763 4817765 218 40
16:01:11 1/24/2013 1 24 2013 16 677 521769 4817765 218 40
16:01:08 1/8/2011 1 8 2011 16 650 521100 4817763 210 40
6:00:12 3/27/2011 3 27 2011 6 669 521366 4817764 219 40
16:00:53 12/31/2013 12 31 2013 16 909 521679 4817765 218 40
4:00:20 3/27/2011 3 27 2011 4 658 521307 4817764 219 40
22:00:41 1/13/2014 1 13 2014 22 916 523784 4817772 213 40
10:01:07 1/28/2013 1 28 2013 10 677 521095 4817763 210 40
16:00:56 1/10/2013 1 10 2013 16 680 521567 4817765 219 40
14:00:43 12/30/2009 12 30 2009 14 646 521816 4817766 218 40
4:00:48 3/24/2011 3 24 2011 4 661 521378 4817765 219 40
18:00:40 12/31/2009 12 31 2009 18 639 522406 4817768 217 40



0:00:47 12/15/2013 12 15 2013 0 914 521398 4817765 219 40
22:00:52 1/5/2010 1 5 2010 22 633 522186 4817767 217 40
0:00:18 1/16/2010 1 16 2010 0 641 520168 4817761 212 40
12:00:47 1/12/2013 1 12 2013 12 677 521503 4817765 219 40
18:00:47 2/25/2011 2 25 2011 18 650 521658 4817766 218 40
18:00:54 2/5/2012 2 5 2012 18 665 524685 4817776 97 40
4:01:11 4/16/2011 4 16 2011 4 641 521184 4817764 210 40
2:01:06 2/15/2014 2 15 2014 2 679 521421 4817765 219 40
6:00:41 1/25/2011 1 25 2011 6 657 521405 4817765 219 40
22:00:53 3/15/2012 3 15 2012 22 666 521560 4817765 219 40
22:00:53 12/9/2010 12 9 2010 22 647 520762 4817763 211 40
4:01:55 4/2/2010 4 2 2010 4 638 524441 4817776 97 40
18:00:55 3/20/2010 3 20 2010 18 639 520821 4817763 210 40
0:00:53 12/17/2013 12 17 2013 0 917 521765 4817766 218 40
22:00:32 2/25/2009 2 25 2009 22 633 520878 4817764 210 40
22:00:44 3/24/2009 3 24 2009 22 644 521220 4817765 209 40
20:00:50 3/17/2014 3 17 2014 20 914 521088 4817764 210 40
16:00:55 3/28/2009 3 28 2009 16 646 521313 4817765 209 40
22:00:48 3/24/2011 3 24 2011 22 667 521314 4817765 209 40
0:00:42 1/21/2012 1 21 2012 0 665 521083 4817765 210 40
6:00:48 4/2/2010 4 2 2010 6 638 524437 4817776 97 40
14:00:56 4/14/2009 4 14 2009 14 634 521298 4817765 209 40
18:01:54 12/17/2012 12 17 2012 18 680 523657 4817773 213 40
0:00:44 1/22/2010 1 22 2010 0 641 520122 4817762 212 40
4:01:16 4/17/2012 4 17 2012 4 670 523378 4817772 214 40
2:00:52 1/1/2010 1 1 2010 2 641 524206 4817775 126 40
10:00:49 3/5/2011 3 5 2011 10 641 520900 4817764 210 40
22:00:54 2/18/2014 2 18 2014 22 917 521350 4817766 209 40
4:00:51 2/19/2014 2 19 2014 4 917 521630 4817767 218 40
18:00:48 3/16/2009 3 16 2009 18 634 521799 4817767 218 40
20:00:53 2/5/2012 2 5 2012 20 665 524651 4817777 97 40
12:00:49 1/1/2014 1 1 2014 12 671 520882 4817765 210 40
22:01:12 2/25/2011 2 25 2011 22 638 521540 4817767 209 40
14:00:48 4/26/2014 4 26 2014 14 907 521829 4817768 218 40
6:00:55 1/1/2011 1 1 2011 6 647 520880 4817765 210 40
0:00:53 3/9/2013 3 9 2013 0 671 521174 4817766 210 40
10:00:54 1/25/2011 1 25 2011 10 639 524737 4817778 97 40
6:01:12 4/3/2014 4 3 2014 6 917 520813 4817765 210 40
18:00:54 3/2/2010 3 2 2010 18 640 521903 4817768 218 40
10:00:53 1/7/2010 1 7 2010 10 641 521349 4817767 209 40
20:00:42 3/15/2012 3 15 2012 20 663 521537 4817767 209 40
8:00:25 12/22/2013 12 22 2013 8 908 521175 4817766 210 40
10:01:42 2/9/2012 2 9 2012 10 658 521714 4817768 218 40
2:00:44 3/6/2010 3 6 2010 2 638 524283 4817777 126 40
4:00:54 3/6/2010 3 6 2010 4 638 524286 4817777 126 40
18:00:28 1/30/2010 1 30 2010 18 647 520204 4817763 212 40
18:00:48 3/27/2010 3 27 2010 18 801 522540 4817771 216 40
14:00:43 3/20/2008 3 20 2008 14 637 521348 4817767 209 40
4:00:41 12/22/2013 12 22 2013 4 908 521167 4817766 210 40
22:00:49 3/29/2011 3 29 2011 22 801 521243 4817766 209 40
22:00:36 2/1/2011 2 1 2011 22 654 521449 4817767 209 40
0:00:36 3/25/2011 3 25 2011 0 667 521314 4817767 209 40
0:00:53 4/16/2008 4 16 2008 0 635 520845 4817765 210 40
8:00:23 2/9/2011 2 9 2011 8 655 521246 4817767 209 40



0:00:56 3/29/2011 3 29 2011 0 663 521557 4817768 209 40
0:00:47 3/25/2011 3 25 2011 0 659 521292 4817767 209 40
8:00:41 1/27/2012 1 27 2012 8 665 521125 4817766 210 40
0:00:20 3/30/2011 3 30 2011 0 801 521232 4817767 209 40
6:00:59 4/16/2011 4 16 2011 6 641 521179 4817767 210 40
8:00:32 1/21/2014 1 21 2014 8 671 520595 4817765 211 40
18:00:20 4/2/2011 4 2 2011 18 659 520827 4817766 210 40
12:00:43 2/23/2013 2 23 2013 12 658 521324 4817767 209 40
6:00:49 12/25/2008 12 25 2008 6 635 524457 4817778 97 40
0:00:50 2/20/2011 2 20 2011 0 654 520994 4817766 210 40
18:00:55 2/15/2010 2 15 2010 18 643 524741 4817779 97 40
22:00:23 3/24/2011 3 24 2011 22 659 521291 4817767 209 40
8:00:31 1/17/2011 1 17 2011 8 657 521474 4817768 209 40
22:00:44 3/19/2012 3 19 2012 22 658 520876 4817766 210 40
2:00:54 4/16/2011 4 16 2011 2 641 520919 4817766 210 40
16:00:41 2/23/2009 2 23 2009 16 632 524635 4817779 97 40
0:00:47 3/16/2012 3 16 2012 0 666 521551 4817768 209 40
10:00:44 11/17/2010 11 17 2010 10 654 521233 4817767 209 40
0:00:55 12/22/2013 12 22 2013 0 914 520208 4817764 212 40
6:00:56 1/27/2012 1 27 2012 6 665 521126 4817767 210 40
18:00:12 3/29/2011 3 29 2011 18 801 521263 4817768 209 40
2:00:48 3/23/2013 3 23 2013 2 658 520977 4817767 210 40
16:00:55 2/24/2013 2 24 2013 16 679 520624 4817766 211 40
8:00:37 2/10/2013 2 10 2013 8 665 521538 4817769 209 40
2:00:54 4/10/2012 4 10 2012 2 673 524443 4817779 97 40
14:00:53 2/17/2011 2 17 2011 14 650 521830 4817770 218 40
0:00:21 3/20/2012 3 20 2012 0 658 520881 4817767 210 40
18:00:56 3/21/2010 3 21 2010 18 640 522444 4817772 216 40
22:00:43 4/16/2012 4 16 2012 22 677 523422 4817775 214 40
20:00:31 2/18/2014 2 18 2014 20 917 521354 4817768 209 40
8:00:54 12/3/2010 12 3 2010 8 647 521260 4817768 209 40
16:00:54 2/16/2013 2 16 2013 16 680 524208 4817778 126 40
0:00:23 3/26/2013 3 26 2013 0 663 524723 4817780 97 40
4:00:47 3/22/2010 3 22 2010 4 638 520522 4817766 211 40
12:00:41 2/23/2013 2 23 2013 12 665 521318 4817768 209 40
4:00:48 2/10/2011 2 10 2011 4 641 521668 4817770 208 40
10:00:37 2/25/2011 2 25 2011 10 654 521645 4817770 208 40
16:00:21 1/20/2012 1 20 2012 16 665 521225 4817768 209 40
18:00:54 3/18/2010 3 18 2010 18 801 522259 4817772 217 40
2:00:42 5/2/2009 5 2 2009 2 634 521336 4817769 209 40
20:00:23 1/20/2012 1 20 2012 20 665 521104 4817768 210 40
6:00:39 12/23/2008 12 23 2008 6 633 524608 4817780 97 40
18:00:41 4/8/2008 4 8 2008 18 633 521353 4817769 209 40
12:00:48 12/24/2012 12 24 2012 12 671 520882 4817767 210 40
10:00:48 1/23/2011 1 23 2011 10 641 521247 4817769 209 40
12:00:37 1/31/2014 1 31 2014 12 907 520575 4817767 211 40
0:00:41 4/17/2012 4 17 2012 0 677 523426 4817776 214 40
22:00:54 12/12/2010 12 12 2010 22 647 520747 4817767 211 40
0:00:41 1/4/2012 1 4 2012 0 658 520897 4817768 210 40
18:00:54 5/6/2009 5 6 2009 18 646 521863 4817771 208 40
22:00:56 1/3/2014 1 3 2014 22 911 523866 4817778 213 40
14:00:47 3/5/2011 3 5 2011 14 657 520796 4817768 211 40
22:00:53 1/7/2012 1 7 2012 22 663 521168 4817769 210 40
22:00:23 4/20/2011 4 20 2011 22 654 523458 4817776 214 40



14:00:33 3/3/2014 3 3 2014 14 917 520980 4817768 210 40
22:00:23 3/24/2009 3 24 2009 22 633 521273 4817769 209 40
18:00:54 2/1/2011 2 1 2011 18 654 521426 4817770 209 40
10:00:50 3/21/2010 3 21 2010 10 655 521592 4817770 209 40
8:00:44 2/1/2012 2 1 2012 8 658 520585 4817767 211 40
6:00:56 12/22/2013 12 22 2013 6 908 521175 4817769 210 40
12:00:44 3/22/2010 3 22 2010 12 641 522401 4817773 217 40
22:01:04 3/24/2011 3 24 2011 22 655 521195 4817769 210 40
8:00:37 1/10/2014 1 10 2014 8 914 520200 4817766 212 40
6:00:54 4/17/2012 4 17 2012 6 670 523374 4817777 214 40
8:00:30 1/11/2014 1 11 2014 8 907 523871 4817778 213 40
6:00:43 1/17/2014 1 17 2014 6 671 520591 4817767 211 40
10:00:47 12/19/2013 12 19 2013 10 917 521582 4817771 209 40
14:00:54 4/13/2010 4 13 2010 14 652 522201 4817773 217 40
16:00:48 1/15/2011 1 15 2011 16 654 520689 4817768 211 40
18:00:53 2/21/2013 2 21 2013 18 677 520536 4817767 211 40
8:00:54 1/17/2014 1 17 2014 8 671 520595 4817768 211 40
22:01:24 12/16/2012 12 16 2012 22 680 524689 4817782 97 40
6:00:53 3/20/2008 3 20 2008 6 632 521335 4817770 209 40
14:01:18 2/24/2013 2 24 2013 14 679 520619 4817768 211 40
0:00:30 2/27/2014 2 27 2014 0 909 521242 4817770 209 40
16:00:48 3/19/2008 3 19 2008 16 633 521688 4817771 208 40
22:00:30 4/19/2012 4 19 2012 22 658 523542 4817777 214 40
18:00:54 3/4/2010 3 4 2010 18 641 520748 4817768 211 40
14:00:42 12/14/2013 12 14 2013 14 917 520830 4817769 210 40
16:01:09 3/28/2009 3 28 2009 16 647 521348 4817770 209 40
16:00:24 3/25/2011 3 25 2011 16 659 521802 4817772 208 40
16:00:59 2/1/2011 2 1 2011 16 801 521755 4817772 208 40
4:00:48 12/23/2008 12 23 2008 4 633 524612 4817782 97 40
18:00:42 3/19/2011 3 19 2011 18 665 521239 4817770 209 40
6:00:44 3/31/2012 3 31 2012 6 658 524581 4817782 97 40
2:00:44 3/27/2011 3 27 2011 2 658 521306 4817771 209 40
18:00:53 3/20/2010 3 20 2010 18 656 521253 4817770 209 40
8:00:24 12/25/2008 12 25 2008 8 635 524454 4817781 97 40
4:00:42 3/31/2011 3 31 2011 4 664 523236 4817777 214 40
14:00:42 2/13/2013 2 13 2013 14 677 520867 4817769 210 40
18:00:38 4/9/2014 4 9 2014 18 917 521702 4817772 208 40
4:00:56 2/25/2009 2 25 2009 4 633 521674 4817772 208 40
2:00:14 2/25/2009 2 25 2009 2 633 521793 4817773 208 40
18:00:53 4/8/2009 4 8 2009 18 644 524713 4817783 97 40
2:00:44 12/26/2008 12 26 2008 2 634 524198 4817781 126 40
22:00:44 3/2/2010 3 2 2010 22 639 521170 4817771 210 40
18:01:11 3/26/2012 3 26 2012 18 641 521548 4817772 209 40
22:00:44 3/24/2011 3 24 2011 22 665 521192 4817771 210 40
2:00:53 4/8/2014 4 8 2014 2 917 521023 4817770 210 40
2:00:45 2/1/2012 2 1 2012 2 658 520612 4817769 211 40
10:01:12 11/19/2010 11 19 2010 10 655 521540 4817772 209 40
10:00:53 2/1/2011 2 1 2011 10 638 521850 4817773 208 40
6:00:48 4/29/2014 4 29 2014 6 908 523094 4817777 215 40
22:00:54 4/1/2011 4 1 2011 22 665 521247 4817771 209 40
12:00:48 1/30/2011 1 30 2011 12 654 520970 4817770 210 40
12:00:42 12/30/2012 12 30 2012 12 677 521188 4817771 210 40
10:00:41 3/9/2011 3 9 2011 10 655 521371 4817771 209 40
16:00:54 12/9/2010 12 9 2010 16 639 520764 4817770 211 40



20:00:54 1/15/2014 1 15 2014 20 908 520629 4817769 211 40
18:00:53 4/4/2011 4 4 2011 18 647 520664 4817769 211 40
20:00:49 3/15/2014 3 15 2014 20 909 521392 4817772 209 40
22:00:48 3/18/2010 3 18 2010 22 655 521855 4817773 208 40
0:00:55 4/21/2011 4 21 2011 0 654 523455 4817779 214 40
2:01:23 4/10/2012 4 10 2012 2 672 524480 4817782 97 40
2:00:41 4/4/2008 4 4 2008 2 637 521674 4817773 208 40
0:00:21 3/25/2008 3 25 2008 0 637 523686 4817780 213 40
16:00:41 2/22/2011 2 22 2011 16 653 521531 4817772 209 40
0:00:36 4/2/2011 4 2 2011 0 665 521252 4817772 209 40
0:00:49 4/4/2008 4 4 2008 0 637 521676 4817773 208 40
18:00:54 3/17/2010 3 17 2010 18 639 521267 4817772 209 40
12:00:42 1/21/2011 1 21 2011 12 647 521837 4817774 208 40
10:00:54 12/24/2012 12 24 2012 10 671 520877 4817771 210 40
14:00:54 1/25/2010 1 25 2010 14 641 521109 4817772 210 40
14:00:41 3/25/2011 3 25 2011 14 661 521874 4817774 208 40
10:00:50 2/22/2011 2 22 2011 10 654 521324 4817772 209 40
12:00:54 2/13/2013 2 13 2013 12 677 520864 4817771 210 40
10:00:47 1/24/2010 1 24 2010 10 646 521426 4817773 209 40
12:00:23 12/20/2008 12 20 2008 12 632 521773 4817774 208 40
2:01:23 5/10/2010 5 10 2010 2 646 521249 4817772 209 40
6:00:42 2/1/2012 2 1 2012 6 658 520582 4817770 211 40
12:00:50 3/13/2012 3 13 2012 12 665 521768 4817774 208 40
18:01:07 3/25/2009 3 25 2009 18 642 522492 4817776 216 40
14:00:48 4/26/2014 4 26 2014 14 909 521994 4817775 208 40
20:00:55 2/2/2014 2 2 2014 20 671 520529 4817770 211 40
10:00:26 1/12/2013 1 12 2013 10 677 521503 4817773 209 40
16:00:30 12/19/2011 12 19 2011 16 658 521136 4817772 210 40
10:00:48 1/3/2011 1 3 2011 10 657 521258 4817772 209 40
10:00:56 1/29/2013 1 29 2013 10 677 521092 4817772 210 40
12:00:53 1/7/2013 1 7 2013 12 671 521366 4817773 209 40
14:00:41 3/9/2013 3 9 2013 14 658 521055 4817772 210 40
22:00:13 4/9/2009 4 9 2009 22 633 521260 4817773 209 40
0:00:27 3/27/2011 3 27 2011 0 658 521304 4817773 209 40
4:00:20 2/6/2009 2 6 2009 4 632 521600 4817774 209 40
0:00:53 1/29/2013 1 29 2013 0 677 520641 4817771 211 40
6:00:24 4/7/2013 4 7 2013 6 658 523166 4817779 215 40
14:00:41 1/20/2010 1 20 2010 14 646 521273 4817773 209 40
6:00:54 4/8/2008 4 8 2008 6 633 521300 4817773 209 40
12:00:48 2/10/2014 2 10 2014 12 671 521763 4817775 208 40
0:00:41 4/20/2009 4 20 2009 0 634 521958 4817775 208 40
16:00:53 12/17/2008 12 17 2008 16 632 522017 4817776 207 40
14:00:54 1/9/2013 1 9 2013 14 665 522103 4817776 207 40
12:00:56 1/24/2010 1 24 2010 12 646 521427 4817774 209 40
22:00:15 4/4/2009 4 4 2009 22 643 521286 4817773 209 40
18:01:00 1/10/2014 1 10 2014 18 907 524502 4817784 97 40
6:00:58 4/28/2010 4 28 2010 6 646 521716 4817775 208 40
0:00:43 3/3/2010 3 3 2010 0 639 521171 4817773 210 40
8:00:57 12/20/2010 12 20 2010 8 657 521389 4817774 209 40
6:00:56 4/21/2011 4 21 2011 6 664 523225 4817780 214 40
14:00:41 12/30/2012 12 30 2012 14 677 521189 4817773 210 40
2:00:54 3/12/2011 3 12 2011 2 801 521220 4817774 209 40
22:00:54 3/6/2011 3 6 2011 22 650 521204 4817774 210 40
16:01:12 2/8/2013 2 8 2013 16 677 521173 4817774 210 40



22:00:06 2/19/2011 2 19 2011 22 654 520965 4817773 210 40
18:00:47 4/10/2011 4 10 2011 18 654 520626 4817772 211 40
18:00:48 3/20/2011 3 20 2011 18 801 522327 4817778 207 40
0:00:42 4/22/2008 4 22 2008 0 632 523347 4817781 214 40
8:00:23 3/29/2009 3 29 2009 8 634 521359 4817775 209 40
14:00:47 12/18/2013 12 18 2013 14 914 521346 4817775 209 40
0:00:54 4/5/2009 4 5 2009 0 643 521287 4817774 209 40
10:01:26 1/30/2014 1 30 2014 10 914 521093 4817774 210 40
0:00:50 4/3/2008 4 3 2008 0 633 521395 4817775 209 40
2:00:20 3/9/2009 3 9 2009 2 633 521107 4817774 210 40
4:00:44 1/30/2014 1 30 2014 4 916 523819 4817783 213 40
4:00:55 3/26/2011 3 26 2011 4 661 521164 4817774 210 40
12:00:47 1/8/2013 1 8 2013 12 675 524351 4817785 126 40
12:00:42 12/19/2011 12 19 2011 12 658 521119 4817774 210 40
16:00:52 3/13/2010 3 13 2010 16 639 520934 4817774 210 40
14:00:48 3/12/2013 3 12 2013 14 658 520838 4817774 210 40
8:00:56 1/15/2011 1 15 2011 8 657 521213 4817775 209 40
0:00:54 3/22/2011 3 22 2011 0 669 523443 4817782 214 40
18:00:53 3/19/2012 3 19 2012 18 663 520653 4817773 211 40
14:00:47 3/18/2010 3 18 2010 14 656 521883 4817777 208 40
18:00:47 1/12/2011 1 12 2011 18 650 523941 4817784 213 40
4:00:42 4/8/2008 4 8 2008 4 633 521297 4817775 209 40
2:00:30 2/27/2011 2 27 2011 2 801 521262 4817775 209 40
4:00:47 4/1/2011 4 1 2011 4 662 521238 4817775 209 40
18:00:52 3/26/2012 3 26 2012 18 671 521478 4817776 209 40
6:00:15 4/25/2008 4 25 2008 6 631 521665 4817777 208 40
4:00:47 1/25/2011 1 25 2011 4 650 524298 4817786 126 40
18:00:56 4/2/2009 4 2 2009 18 642 521478 4817776 209 40
18:00:34 3/10/2013 3 10 2013 18 671 520835 4817774 210 40
8:00:54 1/15/2010 1 15 2010 8 633 521388 4817776 209 40
2:00:42 3/27/2011 3 27 2011 2 669 521360 4817776 209 40
6:00:39 2/27/2011 2 27 2011 6 801 521479 4817776 209 40
18:00:54 5/5/2011 5 5 2011 18 665 520937 4817775 210 40
2:00:33 4/16/2011 4 16 2011 2 661 521008 4817775 210 40
10:00:43 3/30/2011 3 30 2011 10 655 521191 4817775 210 40
6:00:42 3/31/2011 3 31 2011 6 664 523239 4817782 214 40
20:00:44 4/6/2014 4 6 2014 20 679 520827 4817774 210 40
6:00:48 2/6/2009 2 6 2009 6 632 521615 4817777 208 40
22:00:56 2/25/2014 2 25 2014 22 914 521237 4817776 209 40
12:00:42 1/19/2013 1 19 2013 12 658 521082 4817775 210 40
22:00:41 12/20/2013 12 20 2013 22 909 521573 4817777 209 40
6:00:54 12/23/2012 12 23 2012 6 671 521387 4817776 209 40
14:00:16 3/18/2008 3 18 2008 14 633 521757 4817778 208 40
4:01:12 3/12/2011 3 12 2011 4 801 521215 4817776 209 40
22:00:22 4/2/2009 4 2 2009 22 642 521478 4817777 209 40
2:00:55 1/1/2011 1 1 2011 2 647 520865 4817775 210 40
14:00:53 3/5/2011 3 5 2011 14 655 520832 4817775 210 40
2:00:26 1/30/2014 1 30 2014 2 916 523801 4817785 213 40
22:01:23 4/27/2010 4 27 2010 22 640 524262 4817787 126 40
14:00:49 1/2/2009 1 2 2009 14 633 524497 4817787 97 40
6:00:42 3/25/2009 3 25 2009 6 644 521217 4817776 209 40
6:00:50 2/19/2014 2 19 2014 6 917 521637 4817778 208 40
14:00:42 1/23/2010 1 23 2010 14 646 521753 4817778 208 40
2:00:52 3/16/2013 3 16 2013 2 663 520811 4817775 210 40



10:00:24 3/13/2012 3 13 2012 10 658 521827 4817778 208 40
14:00:50 3/25/2011    3       25      2011    14      658     521932  4817779 208     40
10:00:23        12/23/2011      12      23      2011    10      658     521381  4817777 209     40
4:00:56 12/23/2012      12      23      2012    4       671     521384  4817777 209     40
14:00:41        3/5/2011        3       5       2011    14      653     520625  4817775 211     40
2:00:25 1/4/2011        1       4       2011    2       653     520145  4817773 212     40
18:01:18        2/8/2009        2       8       2009    18      637     524603  4817788 97      40
22:00:34        2/8/2012        2       8       2012    22      663     524563  4817788 97      40
2:00:17 12/23/2012      12      23      2012    2       658     521347  4817777 209     40
16:01:11        3/20/2010       3       20      2010    16      639     520769  4817775 211     40
10:00:56        2/16/2011       2       16      2011    10      650     521608  4817778 208     40
10:00:50        2/22/2009       2       22      2009    10      633     521419  4817778 209     40
22:00:21        4/2/2008        4       2       2008    22      633     521397  4817777 209     40
14:00:42        2/25/2011       2       25      2011    14      655     521253  4817777 209     40
0:00:56 3/25/2009       3       25      2009    0       633     521289  4817777 209     40
10:00:41        2/28/2010       2       28      2010    10      633     520788  4817776 211     40
2:00:47 4/8/2008        4       8       2008    2       635     521361  4817777 209     40
8:00:55 12/23/2008      12      23      2008    8       633     524610  4817789 97      40
4:00:24 3/31/2011       3       31      2011    4       668     523242  4817784 204     40
16:00:43        1/7/2009        1       7       2009    16      634     521826  4817779 208     40
0:00:21 3/25/2009       3       25      2009    0       644     521231  4817777 209     40
10:00:41        4/23/2009       4       23      2009    10      646     521911  4817779 208     40
20:00:52        12/20/2013      12      20      2013    20      909     521572  4817778 209     40
2:00:52 3/25/2011       3       25      2011    2       655     521192  4817777 210     40
0:00:50 4/3/2009        4       3       2009    0       642     521477  4817778 209     40
18:00:31        12/9/2010       12      9       2010    18      654     520746  4817776 211     40
10:00:42        12/19/2011      12      19      2011    10      658     521114  4817777 210     40
6:01:11 3/8/2012        3       8       2012    6       665     521229  4817778 209     40
22:00:20        4/3/2009        4       3       2009    22      633     521300  4817778 209     40
14:00:15        2/12/2011       2       12      2011    14      650     520957  4817777 210     40
6:00:48 2/8/2011        2       8       2011    6       654     521072  4817777 210     40
14:00:53        12/19/2011      12      19      2011    14      658     521120  4817777 210     40
10:00:51        11/17/2010      11      17      2010    10      655     521256  4817778 209     40
14:00:47        12/20/2008      12      20      2008    14      632     521767  4817780 208     40
12:01:10        12/15/2013      12      15      2013    12      914     520844  4817777 210     40
0:01:08 2/1/2011        2       1       2011    0       647     522632  4817783 206     40
10:00:54        1/24/2010       1       24      2010    10      638     521310  4817778 209     40
16:00:38        1/24/2010       1       24      2010    16      647     521215  4817778 209     40
10:01:08        2/16/2011       2       16      2011    10      654     521474  4817779 209     40
6:00:24 2/25/2013       2       25      2013    6       658     521195  4817778 210     40
18:00:55        12/27/2012      12      27      2012    18      677     520239  4817775 212     40
22:00:49        3/25/2010       3       25      2010    22      647     521275  4817778 209     40
6:00:44 1/29/2011       1       29      2011    6       657     521546  4817779 209     40
16:00:31        12/30/2012      12      30      2012    16      674     521071  4817778 210     40
12:00:41        1/24/2010       1       24      2010    12      638     521312  4817779 209     40
12:00:26        2/5/2010        2       5       2010    12      640     521219  4817778 209     40
22:00:53        4/20/2013       4       20      2013    22      658     523858  4817787 213     40
2:00:54 3/24/2011       3       24      2011    2       661     521372  4817779 209     40
0:00:44 4/4/2009        4       4       2009    0       633     521304  4817779 209     40
2:00:56 4/2/2011        4       2       2011    2       665     521259  4817779 209     40
2:00:48 12/24/2012      12      24      2012    2       657     520239  4817776 212     40
22:00:42        3/19/2011       3       19      2011    22      664     521167  4817779 210     40
16:00:53        12/9/2010       12      9       2010    16      654     520744  4817777 211     40
16:00:44        12/18/2013      12      18      2013    16      914     521331  4817779 209     40



18:00:40        4/10/2010       4       10      2010    18      652     522099  4817782 207     40
13:34:26        12/14/2013      12      14      2013    13      657     520829  4817778 210     40
18:00:54        3/2/2010        3       2       2010    18      639     521167  4817779 210     40
22:00:47        12/17/2013      12      17      2013    22      917     521543  4817780 209     40
22:00:54        4/9/2012        4       9       2012    22      675     524711  4817791 97      40
18:01:07        3/19/2011       3       19      2011    18      658     521959  4817781 208     40
18:00:54        4/28/2009       4       28      2009    18      640     524250  4817789 126     40
16:00:53        1/13/2011       1       13      2011    16      650     521657  4817780 208     40
2:00:26 3/9/2013        3       9       2013    2       658     521196  4817779 210     40
6:00:52 1/15/2011       1       15      2011    6       654     521129  4817779 210     40
10:00:56        12/26/2010      12      26      2010    10      657     521184  4817779 210     40
10:00:55        12/20/2010      12      20      2010    10      647     521358  4817780 209     40
4:00:53 3/27/2011       3       27      2011    4       669     521358  4817780 209     40
22:00:53        3/5/2013        3       5       2013    22      677     521192  4817779 210     40
2:00:47 3/25/2011       3       25      2011    2       665     521192  4817779 210     40
18:01:26        12/22/2012      12      22      2012    18      657     520577  4817778 211     40
18:00:53        12/7/2010       12      7       2010    18      654     522331  4817783 207     40
8:00:26 2/25/2013       2       25      2013    8       658     521193  4817780 210     40
18:00:47        2/24/2013       2       24      2013    18      658     520575  4817778 211     40
22:00:48        1/30/2010       1       30      2010    22      647     520203  4817777 212     40
16:00:53        12/16/2013      12      16      2013    16      917     521363  4817780 209     40
8:00:41 3/3/2012        3       3       2012    8       658     521693  4817781 208     40
8:00:47 1/27/2011       1       27      2011    8       641     521660  4817781 208     40
18:01:11        4/25/2014       4       25      2014    18      917     521632  4817781 208     40
0:00:55 3/25/2011       3       25      2011    0       655     521189  4817780 210     40
4:00:59 4/21/2011       4       21      2011    4       664     523230  4817787 204     40
6:00:21 4/8/2008        4       8       2008    6       635     521364  4817781 209     40
18:00:48        3/19/2011       3       19      2011    18      664     521514 4817781 209 40
22:00:53 1/15/2014 1 15 2014 22 908 520675 4817778 211 40
18:01:11 3/6/2010 3 6 2010 18 633 520806 4817779 210 40
22:00:54 2/8/2009 2 8 2009 22 637 524645 4817792 94 40
4:00:15 3/21/2008 3 21 2008 4 632 521465 4817781 209 40
2:01:54 3/17/2010 3 17 2010 2 643 520809 4817779 210 40
22:01:19 4/20/2014 4 20 2014 22 908 521356 4817781 209 40
10:00:54 2/1/2011 2 1 2011 10 657 521633 4817782 208 40
6:00:25 2/2/2013 2 2 2013 6 680 521179 4817780 210 40
14:00:44 2/19/2009 2 19 2009 14 637 525048 4817794 93 40
4:00:54 12/30/2010 12 30 2010 4 647 520728 4817779 211 40
0:00:48 3/6/2013 3 6 2013 0 677 521188 4817781 210 40
4:00:53 3/7/2013 3 7 2013 4 677 521197 4817781 210 40
12:00:56 1/10/2013 1 10 2013 12 671 521626 4817782 208 40
10:00:57 2/5/2010 2 5 2010 10 640 521222 4817781 209 40
2:00:51 12/19/2013 12 19 2013 2 917 521835 4817783 208 40
8:01:12 12/23/2012 12 23 2012 8 671 521386 4817781 209 40
10:01:47 2/24/2014 2 24 2014 10 917 521765 4817783 208 40
2:00:54 2/20/2010 2 20 2010 2 643 525542 4817796 92 40
2:01:17 3/25/2009 3 25 2009 2 644 521217 4817781 209 40
20:00:54 3/6/2013 3 6 2013 20 677 520820 4817780 210 40
18:00:47 2/1/2009 2 1 2009 18 632 521367 4817781 209 40
22:00:26 3/17/2011 3 17 2011 22 660 521294 4817781 209 40
12:00:43 4/4/2012 4 4 2012 12 657 520716 4817779 211 40
12:00:41 2/23/2012 2 23 2012 12 658 521653 4817782 208 40
12:00:23 1/3/2012 1 3 2012 12 658 521249 4817781 209 40
6:00:33 2/25/2009 2 25 2009 6 633 521678 4817783 208 40



12:00:48 12/28/2010 12 28 2010 12 639 524349 4817792 125 39
2:00:54 12/4/2010 12 4 2010 2 638 521385 4817782 209 40
22:00:54 2/1/2009 2 1 2009 22 632 521369 4817782 209 40
12:00:23 2/22/2013 2 22 2013 12 658 521756 4817783 208 40
8:00:48 1/17/2010 1 17 2010 8 633 521244 4817782 209 40
6:00:50 4/3/2011 4 3 2011 6 663 520881 4817780 210 40
10:01:23 3/13/2012 3 13 2012 10 666 522053 4817784 207 40
16:00:47 2/6/2011 2 6 2011 16 801 523932 4817791 203 40
14:00:53 12/2/2010 12 2 2010 14 801 520491 4817779 211 40
4:00:51 4/16/2009 4 16 2009 4 646 524266 4817792 125 39
20:00:53 2/8/2012 2 8 2012 20 663 524563 4817793 94 40
14:00:54 1/9/2013 1 9 2013 14 679 521923 4817784 208 40
13:27:11 4/15/2014 4 15 2014 13 657 521661 4817783 208 40
18:00:49 4/5/2011 4 5 2011 18 668 524359 4817792 125 39
22:00:43 3/26/2009 3 26 2009 22 637 524207 4817792 125 39
0:00:56 3/31/2010 3 31 2010 0 644 525907 4817798 91 40
4:00:53 2/20/2010 2 20 2010 4 643 525543 4817797 92 40
16:00:53 12/18/2011 12 18 2011 16 667 522014 4817784 207 40
16:00:41 4/3/2009 4 3 2009 16 644 521560 4817783 209 40
18:01:12 2/14/2009 2 14 2009 18 637 525164 4817796 93 40
12:00:55 3/5/2011 3 5 2011 12 654 521137 4817782 210 40
18:00:53 2/19/2009 2 19 2009 18 632 524618 4817794 94 40
22:00:42 4/5/2011 4 5 2011 22 668 524358 4817793 125 39
2:01:00 3/5/2014 3 5 2014 2 679 520855 4817781 210 40
10:00:33 1/10/2013 1 10 2013 10 671 521631 4817783 208 40
6:00:43 3/21/2008 3 21 2008 6 632 521471 4817783 209 40
16:00:53 2/14/2011 2 14 2011 16 655 520825 4817781 210 40
10:00:52 2/7/2011 2 7 2011 10 646 520765 4817781 211 40
4:00:49 2/20/2010 2 20 2010 4 638 525380 4817797 92 40
4:00:54 3/25/2009 3 25 2009 4 644 521217 4817782 209 40
22:00:47 1/25/2014 1 25 2014 22 909 521610 4817784 208 40
20:00:53 3/4/2014 3 4 2014 20 679 520854 4817781 210 40
0:00:55 3/5/2014 3 5 2014 0 679 520854 4817781 210 40
22:00:54 4/10/2011 4 10 2011 22 660 520961 4817782 210 40
4:00:48 1/4/2011 1 4 2011 4 653 520157 4817779 212 40
14:00:53 1/12/2013 1 12 2013 14 658 521624 4817784 208 40
16:00:53 12/9/2010 12 9 2010 16 647 520747 4817781 211 40
4:00:49 4/8/2008 4 8 2008 4 635 521365 4817783 209 40
6:01:11 2/9/2012 2 9 2012 6 665 524406 4817794 125 39
6:00:54 11/20/2013 11 20 2013 6 909 526042 4817800 90 40
6:00:41 3/24/2011 3 24 2011 6 661 521372 4817783 209 40
6:01:17 1/15/2010 1 15 2010 6 633 521387 4817784 209 40
0:00:54 3/17/2010 3 17 2010 0 801 520955 4817782 210 40
18:00:54 3/25/2010 3 25 2010 18 746 526307 4817801 90 40
0:01:00 3/18/2014 3 18 2014 0 907 521217 4817783 209 40
14:00:47 1/7/2013 1 7 2013 14 671 521443 4817784 209 40
0:00:31 12/10/2010 12 10 2010 0 654 520794 4817782 211 40
4:00:56 4/3/2011 4 3 2011 4 654 520902 4817782 210 40
2:00:43 4/8/2008 4 8 2008 2 633 521288 4817783 209 40
18:00:47 2/19/2010 2 19 2010 18 633 525616 4817799 92 40
22:00:33 2/19/2009 2 19 2009 22 632 524611 4817795 94 40
22:00:53 1/28/2013 1 28 2013 22 677 520677 4817782 211 40
10:00:41 1/4/2013 1 4 2013 10 658 521416 4817784 209 40
8:00:43 12/8/2011 12 8 2011 8 658 520228 4817780 212 40



0:00:13 4/6/2011 4 6 2011 0 666 524378 4817794 125 39
6:01:21 4/1/2011 4 1 2011 6 662 521240 4817784 209 40
2:01:17 4/27/2011 4 27 2011 2 655 523373 4817791 204 40
4:00:44 3/30/2011 3 30 2011 4 650 523635 4817792 203 40
0:00:20 3/3/2010 3 3 2010 0 640 521793 4817786 208 40
6:00:40 1/17/2010 1 17 2010 6 633 521245 4817784 209 40
22:00:38 3/4/2014 3 4 2014 22 679 520856 4817783 210 40
14:00:35 2/13/2011 2 13 2011 14 655 521339 4817784 209 40
6:00:54 1/25/2011 1 25 2011 6 801 524317 4817794 125 39
16:00:37 12/15/2013 12 15 2013 16 917 521186 4817784 210 40
18:00:48 4/6/2008 4 6 2008 18 634 520617 4817782 211 40
0:00:53 1/1/2011 1 1 2011 0 647 520868 4817783 210 40
2:00:53 4/14/2012 4 14 2012 2 670 525268 4817798 92 40
14:00:53 1/20/2011 1 20 2011 14 654 521687 4817786 208 40
0:00:42 3/25/2011 3 25 2011 0 665 521184 4817784 210 40
14:00:24 2/23/2012 2 23 2012 14 658 521651 4817786 208 40
16:00:45 1/9/2013 1 9 2013 16 677 521501 4817785 209 40
8:00:24 2/2/2013 2 2 2013 8 680 521183 4817784 210 40
10:00:38 2/15/2010 2 15 2010 10 646 524539 4817796 94 40
2:00:23 12/9/2011 12 9 2011 2 658 521793 4817786 208 40
0:00:53 4/14/2012 4 14 2012 0 670 525310 4817799 92 40
4:00:41 3/20/2008 3 20 2008 4 635 521791 4817787 208 40
8:00:55 3/22/2011 3 22 2011 8 661 521402 4817785 209 40
10:00:53 11/29/2010 11 29 2010 10 657 521269 4817785 209 40
10:00:49 2/17/2010 2 17 2010 10 646 525503 4817800 92 40
4:00:23 1/17/2010 1 17 2010 4 633 521238 4817785 209 40
2:00:55 4/11/2011 4 11 2011 2 660 520962 4817784 210 40
16:00:48 1/23/2010 1 23 2010 16 633 521793 4817787 208 40
14:00:54 3/28/2009 3 28 2009 14 647 521305 4817785 209 40
22:01:17 3/15/2014 3 15 2014 22 909 521423 4817786 209 40
0:00:54 3/26/2010 3 26 2010 0 640 524822 4817797 93 40
16:00:54 1/29/2011 1 29 2011 16 650 525544 4817800 92 40
4:00:41 4/11/2011 4 11 2011 4 660 520960 4817784 210 40
12:00:53 3/3/2014 3 3 2014 12 917 520966 4817784 210 40
4:00:41 1/1/2011 1 1 2011 4 647 520861 4817784 210 40
6:00:47 2/21/2013 2 21 2013 6 679 521454 4817786 209 40
0:00:42 4/6/2011 4 6 2011 0 668 524356 4817796 125 39
4:00:54 12/10/2011 12 10 2011 4 667 524257 4817796 125 39
8:00:53 1/25/2011 1 25 2011 8 801 524317 4817796 125 39
14:00:48 12/24/2008 12 24 2008 14 632 521455 4817786 209 40
0:00:44 1/6/2012 1 6 2012 0 658 520580 4817783 211 40
14:00:53 4/3/2009 4 3 2009 14 644 521571 4817787 209 40
6:00:24 1/11/2014 1 11 2014 6 907 523876 4817794 203 40
22:00:41 12/27/2012 12 27 2012 22 677 520211 4817782 212 40
6:00:51 4/16/2009 4 16 2009 6 646 524267 4817796 125 39
8:00:53 11/25/2009 11 25 2009 8 642 524408 4817796 125 39
6:15:55 11/28/2013 11 28 2013 6 657 521314 4817786 209 40
18:00:54 3/11/2010 3 11 2010 18 642 521964 4817788 208 40
16:00:42 1/7/2009 1 7 2009 16 632 521859 4817788 208 40
16:00:43 3/19/2011 3 19 2011 16 659 521168 4817785 210 40
0:00:20 3/17/2010 3 17 2010 0 643 520829 4817784 210 40
4:00:50 11/19/2010 11 19 2010 4 638 521998 4817788 208 40
0:01:17 3/16/2014 3 16 2014 0 909 521427 4817786 209 40
6:00:41 3/31/2011 3 31 2011 6 668 523227 4817792 204 40



14:00:54 1/6/2011 1 6 2011 14 641 521547 4817787 209 40
0:00:53 4/27/2011 4 27 2011 0 655 523373 4817793 204 40
18:00:54 3/7/2009 3 7 2009 18 633 520624 4817784 211 40
18:00:54 4/18/2008 4 18 2008 18 637 524478 4817797 94 40
22:00:53 4/13/2012 4 13 2012 22 670 525307 4817800 92 40
6:00:24 1/9/2012 1 9 2012 6 658 521268 4817786 209 40
22:00:30 2/5/2012 2 5 2012 22 663 524679 4817798 94 40
14:00:47 2/4/2014 2 4 2014 14 679 521610 4817787 208 40
16:00:33 1/2/2011 1 2 2011 16 646 522077 4817789 207 40
8:00:31 1/26/2014 1 26 2014 8 909 521582 4817787 209 40
10:00:54 1/21/2011 1 21 2011 10 647 521848 4817788 208 40
22:01:12 4/4/2009 4 4 2009 22 647 521297 4817786 209 40
10:00:54 1/24/2011 1 24 2011 10 646 521569 4817787 209 40
10:00:52 2/13/2013 2 13 2013 10 665 520821 4817785 210 40
16:00:41 11/28/2010 11 28 2010 16 657 520793 4817785 211 40
22:00:35 1/16/2010 1 16 2010 22 633 521233 4817786 209 40
6:00:14 3/20/2010 3 20 2010 6 801 520824 4817785 210 40
10:00:53 12/20/2010 12 20 2010 10 657 521378 4817787 209 40
12:00:17 1/4/2011 1 4 2011 12 657 521307 4817787 209 40
0:00:36 3/21/2008 3 21 2008 0 633 521330 4817787 209 40
22:00:44 12/30/2009 12 30 2009 22 641 521860 4817789 208 40
2:00:54 1/2/2010 1 2 2010 2 639 525349 4817801 92 40
14:00:42 11/28/2010 11 28 2010 14 657 520792 4817785 211 40
0:04:08 4/11/2011 4 11 2011 0 660 520958 4817786 210 40
18:00:30 12/30/2009 12 30 2009 18 641 521861 4817789 208 40
8:00:53 2/19/2014 2 19 2014 8 917 521630 4817788 208 40
2:00:47 1/11/2014 1 11 2014 2 907 523875 4817796 203 40
22:00:56 12/23/2008 12 23 2008 22 634 524624 4817799 94 40
10:00:12 3/6/2010 3 6 2010 10 633 520954 4817786 210 40
4:00:54 1/16/2011 1 16 2011 4 646 521149 4817787 210 40
0:00:26 12/4/2010 12 4 2010 0 638 521389 4817788 209 40
2:00:49 3/3/2010 3 3 2010 2 640 521931 4817790 208 40
4:00:51 4/3/2011 4 3 2011 4 647 520816 4817786 210 40
4:00:44 2/8/2011 2 8 2011 4 654 521051 4817787 210 40
10:00:54 2/22/2009 2 22 2009 10 632 525358 4817802 92 40
22:01:52 12/31/2009 12 31 2009 22 644 525794 4817804 91 40
8:00:55 2/21/2013 2 21 2013 8 679 521441 4817788 209 40
6:00:41 11/19/2010 11 19 2010 6 638 521995 4817790 208 40
18:00:57 3/8/2010 3 8 2010 18 640 526064 4817805 90 40
16:00:21 3/25/2008 3 25 2008 16 637 522346 4817791 207 40
18:01:14 3/19/2011 3 19 2011 18 667 521301 4817788 209 40
4:00:42 2/17/2014 2 17 2014 4 909 520988 4817787 210 40
22:00:51 3/17/2011 3 17 2011 22 661 521392 4817789 209 40
18:00:50 2/1/2009 2 1 2009 18 632 521338 4817788 209 40
12:00:41 3/26/2010 3 26 2010 12 647 521832 4817790 208 40
12:00:30 2/5/2010 2 5 2010 12 638 521226 4817788 209 40
0:00:47 4/5/2009 4 5 2009 0 647 521293 4817788 209 40
18:00:43 2/28/2009 2 28 2009 18 633 521951 4817791 208 40
12:00:47 2/25/2011 2 25 2011 12 657 521297 4817789 209 40
10:00:10 1/17/2010 1 17 2010 10 633 521338 4817789 209 40
6:01:05 3/26/2011 3 26 2011 6 801 521531 4817789 209 40
0:00:54 3/20/2010 3 20 2010 0 801 520823 4817787 210 40
22:00:49 3/25/2013 3 25 2013 22 663 524669 4817800 94 40
4:00:48 2/27/2011 2 27 2011 4 801 521473 4817789 209 40



18:00:49 4/16/2012 4 16 2012 18 671 521332 4817789 209 40
4:00:42 12/10/2013 12 10 2013 4 911 525519 4817804 92 40
8:00:38 1/23/2010 1 23 2010 8 642 525230 4817803 92 40
4:00:56 1/30/2014 1 30 2014 4 917 523813 4817798 203 40
2:00:41 2/8/2011 2 8 2011 2 654 521048 4817788 210 40
6:00:54 2/21/2013 2 21 2013 6 677 521429 4817790 209 40
6:01:09 4/3/2011 4 3 2011 6 647 520822 4817788 210 40
2:00:56 2/6/2012 2 6 2012 2 663 524651 4817801 94 40
0:00:36 3/21/2008 3 21 2008 0 632 521416 4817790 209 40
18:00:42 1/10/2011 1 10 2011 18 657 522091 4817792 207 40
8:00:54 1/25/2011 1 25 2011 8 657 521520 4817790 209 40
12:00:28 1/17/2010 1 17 2010 12 647 520969 4817788 210 40
12:00:53 1/28/2013 1 28 2013 12 679 521159 4817789 210 40
4:00:56 1/11/2014 1 11 2014 4 907 523877 4817798 203 40
6:00:48 1/23/2010 1 23 2010 6 642 525227 4817803 92 40
18:00:35 12/23/2008 12 23 2008 18 634 524670 4817801 94 40
2:00:41 3/20/2010 3 20 2010 2 801 520819 4817788 210 40
12:00:33 11/28/2010 11 28 2010 12 641 521028 4817789 210 40
8:00:53 4/6/2014 4 6 2014 8 909 526213 4817807 90 40
14:00:53 1/30/2011 1 30 2011 14 654 520723 4817788 211 40
6:00:50 1/27/2012 1 27 2012 6 658 521141 4817789 210 40
16:00:55 2/17/2010 2 17 2010 16 643 525562 4817805 92 40
4:00:56 3/20/2010 3 20 2010 4 801 520822 4817789 210 40
2:01:03 4/9/2009 4 9 2009 2 644 523380 4817797 204 40
18:00:36 12/31/2009 12 31 2009 18 644 525792 4817806 91 40
14:00:54 2/5/2010 2 5 2010 14 638 521216 4817790 209 40
2:03:02 3/7/2014 3 7 2014 2 907 521797 4817792 208 40
22:00:53 3/25/2012 3 25 2012 22 675 521036 4817790 210 40
0:00:37 2/26/2011 2 26 2011 0 639 521505 4817791 209 40
4:00:43 3/9/2009 3 9 2009 4 633 521113 4817790 210 40
10:00:54 1/11/2014 1 11 2014 10 679 524568 4817802 94 40
18:00:44 5/3/2009 5 3 2009 18 634 521807 4817792 208 40
0:00:47 2/6/2012 2 6 2012 0 663 524681 4817802 94 40
4:00:47 3/17/2010 3 17 2010 4 643 520887 4817789 210 40
22:01:24 3/7/2010 3 7 2010 22 639 524421 4817801 94 40
2:00:50 4/2/2011 4 2 2011 2 667 521200 4817790 210 40
8:00:53 2/21/2013 2 21 2013 8 677 521426 4817791 209 40
8:00:41 1/22/2011 1 22 2011 8 646 521963 4817793 208 40
12:00:51 12/29/2012 12 29 2012 12 677 520983 4817790 210 40
14:00:39 2/1/2011 2 1 2011 14 657 521618 4817792 208 40
6:00:53 3/26/2010 3 26 2010 6 639 524396 4817801 125 39
16:00:55 12/24/2012 12 24 2012 16 671 520845 4817789 210 40
8:00:24 1/27/2012 1 27 2012 8 658 521139 4817790 210 40
22:00:47 3/27/2009 3 27 2009 22 647 521280 4817791 209 40
6:00:31 2/28/2011 2 28 2011 6 642 521500 4817791 209 40
12:00:53 12/20/2010 12 20 2010 12 657 521370 4817791 209 40
2:00:54 12/1/2010 12 1 2010 2 641 520222 4817787 212 40
14:00:43 1/19/2009 1 19 2009 14 634 521193 4817790 210 40
2:00:55 2/26/2011 2 26 2011 2 639 521506 4817792 209 40
14:01:11 1/10/2011 1 10 2011 14 641 521941 4817793 208 40
14:00:44 3/26/2011 3 26 2011 14 664 521052 4817790 210 40
2:00:54 2/19/2010 2 19 2010 2 640 524776 4817803 94 40
4:00:54 4/13/2010 4 13 2010 4 652 523369 4817798 204 40
8:01:23 1/15/2011 1 15 2011 8 654 521185 4817791 210 40



8:00:55 1/16/2011 1 16 2011 8 646 521157 4817791 210 40
0:00:50 3/18/2011 3 18 2011 0 661 521391 4817791 209 40
2:00:13 12/16/2012 12 16 2012 2 674 520008 4817787 212 40
4:00:54 1/26/2014 1 26 2014 4 909 521583 4817792 209 40
18:00:54 3/20/2010 3 20 2010 18 646 520815 4817790 210 40
22:00:56 2/7/2011 2 7 2011 22 654 521050 4817790 210 40
6:00:42 4/3/2011 4 3 2011 6 654 520908 4817790 210 40
10:01:14 12/29/2012 12 29 2012 10 677 520996 4817790 210 40
10:00:57 12/17/2008 12 17 2008 10 635 521826 4817793 208 40
10:01:11 1/10/2014 1 10 2014 10 914 521118 4817791 210 40
8:00:36 2/6/2012 2 6 2012 8 663 524655 4817803 94 40
0:00:41 3/18/2011 3 18 2011 0 660 521327 4817791 209 40
0:01:32 3/17/2010 3 17 2010 0 653 521079 4817791 210 40
18:00:47 12/19/2008 12 19 2008 18 637 522366 4817795 207 40
14:00:30 12/9/2010 12 9 2010 14 639 520904 4817790 210 40
14:00:25 2/5/2010 2 5 2010 14 640 521195 4817791 210 40
2:00:54 1/20/2010 1 20 2010 2 643 524631 4817803 94 40
18:00:52 2/17/2010 2 17 2010 18 643 525562 4817806 92 40
10:00:48 1/28/2013 1 28 2013 10 679 521161 4817791 210 40
2:00:47 3/24/2014 3 24 2014 2 916 522410 4817795 206 40
12:00:41 12/30/2009 12 30 2009 12 646 521797 4817793 208 40
8:00:47 1/24/2011 1 24 2011 8 646 521204 4817791 210 40
14:00:53 3/3/2013 3 3 2013 14 665 521326 4817792 209 40
2:00:53 11/22/2011 11 22 2011 2 665 521399 4817792 209 40
8:00:54 3/31/2012 3 31 2012 8 671 521685 4817793 208 40
6:00:42 1/17/2011 1 17 2011 6 650 520629 4817790 211 40
12:00:54 1/6/2011 1 6 2011 12 641 521543 4817793 209 40
6:00:51 1/26/2014 1 26 2014 6 909 521583 4817793 209 40
16:00:50 4/2/2011 4 2 2011 16 654 520764 4817790 211 40
18:00:49 4/25/2014 4 25 2014 18 909 522083 4817794 207 40
22:00:41 3/19/2010 3 19 2010 22 801 520828 4817790 210 40
10:01:20 2/16/2011 2 16 2011 10 641 521499 4817793 209 40
22:00:40 1/6/2011 1 6 2011 22 646 521488 4817793 209 40
18:00:47 4/2/2008 4 2 2008 18 633 521415 4817792 209 40
0:00:41 2/8/2011 2 8 2011 0 654 521053 4817791 210 40
14:00:47 12/24/2012 12 24 2012 14 671 520880 4817791 210 40
2:00:23 3/8/2011 3 8 2011 2 655 521059 4817791 210 40
6:00:48 3/8/2011 3 8 2011 6 655 521059 4817791 210 40
6:00:56 12/24/2012 12 24 2012 6 674 521240 4817792 209 40
20:00:41 3/28/2014 3 28 2014 20 908 525248 4817806 92 40
22:00:48 1/1/2014 1 1 2014 22 679 520648 4817790 211 40
18:00:54 2/14/2012 2 14 2012 18 665 526007 4817809 91 40
22:00:54 4/25/2008 4 25 2008 22 633 521466 4817793 209 40
18:01:04 3/7/2010 3 7 2010 18 639 524411 4817803 125 39
12:00:56 1/18/2011 1 18 2011 12 646 521831 4817794 208 40
4:00:54 4/12/2012 4 12 2012 4 676 525787 4817808 91 40
2:00:54 2/17/2014 2 17 2014 2 909 520981 4817791 210 40
18:00:48 2/1/2009 2 1 2009 18 633 521371 4817793 209 40
0:01:04 11/19/2010 11 19 2010 0 639 524661 4817804 94 40
6:00:41 3/12/2011 3 12 2011 6 801 521199 4817792 210 40
8:00:36 4/6/2014 4 6 2014 8 913 521846 4817794 208 40
10:00:56 11/28/2010 11 28 2010 10 641 521027 4817792 210 40
14:01:18 2/9/2013 2 9 2013 14 679 525258 4817806 92 40
12:00:57 12/23/2012 12 23 2012 12 677 521866 4817794 208 40



0:01:18 3/31/2010 3 31 2010 0 746 525946 4817809 91 40
4:00:54 12/24/2012 12 24 2012 4 674 521234 4817793 209 40
16:00:54 12/27/2009 12 27 2009 16 646 521765 4817794 208 40
0:00:53 1/21/2014 1 21 2014 0 671 520692 4817791 211 40
8:00:43 2/8/2012 2 8 2012 8 658 521578 4817794 209 40
8:00:53 12/21/2013 12 21 2013 8 914 521263 4817793 209 40
18:00:53 3/11/2010 3 11 2010 18 640 521837 4817795 208 40
8:00:26 3/8/2010 3 8 2010 8 646 520986 4817792 210 40
18:00:49 4/5/2011 4 5 2011 18 801 524988 4817806 93 40
6:00:47 12/8/2011 12 8 2011 6 658 520230 4817790 212 40
2:00:47 12/17/2012 12 17 2012 2 680 524702 4817805 94 40
6:00:56 3/8/2013 3 8 2013 6 677 520936 4817792 210 40
2:00:54 4/6/2011 4 6 2011 2 666 524380 4817804 125 39
14:01:12 2/4/2014 2 4 2014 14 909 521645 4817794 208 40
10:00:50 12/19/2013 12 19 2013 10 908 521637 4817794 208 40
12:01:03 12/18/2013 12 18 2013 12 914 521360 4817793 209 40
14:00:44 2/9/2012 2 9 2012 14 658 521699 4817795 208 40
2:00:25 3/27/2012 3 27 2012 2 666 521765 4817795 208 40
4:00:48 3/31/2012 3 31 2012 4 673 524536 4817805 94 40
4:00:53 11/18/2010 11 18 2010 4 651 525310 4817807 92 40
6:00:41 3/27/2009 3 27 2009 6 647 521232 4817793 209 40
12:00:47 2/9/2013 2 9 2013 12 679 525075 4817807 93 40
0:00:42 3/26/2012 3 26 2012 0 675 521037 4817793 210 40
4:00:42 2/6/2012 2 6 2012 4 663 524654 4817805 94 40
0:00:53 4/9/2012 4 9 2012 0 672 524691 4817805 94 40
16:00:55 1/1/2014 1 1 2014 16 671 520750 4817792 211 40
0:00:54 3/8/2011 3 8 2011 0 655 521057 4817793 210 40
4:01:45 3/8/2011 3 8 2011 4 655 521063 4817793 210 40
16:37:26 4/10/2013 4 10 2013 16 657 520996 4817793 210 40
16:00:48 1/10/2011 1 10 2011 16 657 522108 4817797 207 40
8:00:47 1/17/2011 1 17 2011 8 646 521244 4817794 209 40
12:00:47 2/4/2014 2 4 2014 12 679 521606 4817795 208 40
0:00:20 4/2/2011 4 2 2011 0 667 521196 4817794 210 40
22:00:54 3/7/2011 3 7 2011 22 655 521061 4817793 210 40
18:00:52 12/21/2013 12 21 2013 18 671 520796 4817793 211 40
4:00:48 3/9/2011 3 9 2011 4 653 521251 4817794 209 40
2:00:56 12/10/2011 12 10 2011 2 667 524325 4817805 125 39
10:00:53 2/25/2011 2 25 2011 10 801 521522 4817795 209 40
0:00:49 3/20/2008 3 20 2008 0 632 521720 4817796 208 40
2:00:56 2/18/2010 2 18 2010 2 647 525197 4817808 93 40
8:00:55 1/22/2012 1 22 2012 8 665 521128 4817794 210 40
20:00:56 4/9/2014 4 9 2014 20 909 525492 4817809 92 40
22:00:42 3/16/2010 3 16 2010 22 656 520789 4817793 211 40
4:00:42 3/16/2009 3 16 2009 4 642 521526 4817795 209 40
18:00:47 2/21/2010 2 21 2010 18 640 526168 4817812 90 40
22:00:39 1/20/2014 1 20 2014 22 671 520693 4817793 211 40
10:00:54 12/23/2012 12 23 2012 10 677 521806 4817796 208 40
18:00:53 3/20/2011 3 20 2011 18 667 522318 4817798 207 40
16:00:47 12/27/2009 12 27 2009 16 647 521408 4817795 209 40
6:00:57 1/26/2013 1 26 2013 6 679 520657 4817793 211 40
22:00:54 12/21/2013 12 21 2013 22 671 520804 4817793 210 40
4:00:41 11/25/2011 11 25 2011 4 665 524565 4817806 94 40
20:00:56 1/20/2014 1 20 2014 20 671 520694 4817793 211 40
4:00:50 1/20/2010 1 20 2010 4 633 520988 4817794 210 40



0:00:41 3/28/2009 3 28 2009 0 647 521281 4817795 209 40
12:00:54 12/22/2013 12 22 2013 12 917 521301 4817795 209 40
14:00:54 12/25/2010 12 25 2010 14 657 521273 4817795 209 40
8:00:18 3/9/2011 3 9 2011 8 647 521339 4817795 209 40
14:00:23 4/3/2009 4 3 2009 14 633 521141 4817794 210 40
14:00:44 2/25/2011 2 25 2011 14 657 521296 4817795 209 40
18:01:11 2/28/2013 2 28 2013 18 657 520577 4817793 211 40
16:00:44 3/28/2009 3 28 2009 16 637 521355 4817795 209 40
6:00:42 1/13/2014 1 13 2014 6 908 523760 4817803 203 40
0:00:09 4/26/2008 4 26 2008 0 633 521438 4817796 209 40
2:00:53 3/27/2009 3 27 2009 2 647 521229 4817795 209 40
14:00:54 2/21/2009 2 21 2009 14 633 521239 4817795 209 40
10:00:42 2/24/2013 2 24 2013 10 658 521136 4817795 210 40
10:00:54 12/19/2013 12 19 2013 10 914 521404 4817796 209 40
6:00:47 2/6/2012 2 6 2012 6 663 524651 4817807 94 40
18:00:53 2/24/2014 2 24 2014 18 917 521735 4817797 208 40
0:00:54 4/23/2014 4 23 2014 0 913 523456 4817802 204 40
16:00:20 2/5/2010 2 5 2010 16 638 521219 4817795 209 40
22:00:53 3/2/2010 3 2 2010 22 640 521790 4817797 208 40
18:01:07 12/28/2010 12 28 2010 18 639 523508 4817803 204 40
18:00:50 3/31/2010 3 31 2010 18 655 525046 4817808 93 40
22:00:55 3/19/2011 3 19 2011 22 655 520906 4817794 210 40
0:00:54 2/26/2011 2 26 2011 0 638 521629 4817797 208 40
22:00:42 3/12/2011 3 12 2011 22 655 521002 4817795 210 40
0:00:54 4/7/2014 4 7 2014 0 917 521056 4817795 210 40
16:00:42 1/27/2011 1 27 2011 16 650 523983 4817805 203 40
16:00:54 3/25/2008 3 25 2008 16 634 521850 4817798 208 40
2:00:55 1/17/2011 1 17 2011 2 657 521446 4817796 209 40
22:00:39 2/13/2011 2 13 2011 22 654 521212 4817796 209 40
12:00:25 2/2/2013 2 2 2013 12 677 521043 4817795 210 40
2:01:10 4/3/2011 4 3 2011 2 647 520831 4817794 210 40
20:00:48 11/25/2013 11 25 2013 20 914 521062 4817795 210 40
14:00:26 12/19/2008 12 19 2008 14 637 521853 4817798 208 40
16:01:23 1/10/2014 1 10 2014 16 679 524513 4817807 94 40
18:00:48 3/20/2011 3 20 2011 18 665 521834 4817798 208 40
16:00:53 1/8/2013 1 8 2013 16 675 524312 4817806 125 39
18:00:47 3/31/2010 3 31 2010 18 655 524581 4817807 94 40
6:00:53 2/18/2010 2 18 2010 6 647 525424 4817810 92 40
10:00:41 11/17/2010 11 17 2010 10 657 521225 4817796 209 40
16:00:56 12/30/2009 12 30 2009 16 646 521792 4817798 208 40
18:00:28 4/7/2013 4 7 2013 18 677 525753 4817812 91 40
18:00:54 12/3/2010 12 3 2010 18 639 520923 4817795 210 40
12:00:55 1/28/2013 1 28 2013 12 680 521124 4817796 210 40
18:01:23 4/6/2014 4 6 2014 18 679 521090 4817796 210 40
12:00:40 2/24/2014 2 24 2014 12 917 521813 4817798 208 40
4:00:44 4/17/2011 4 17 2011 4 664 526272 4817814 90 40
12:00:33 1/8/2011 1 8 2011 12 646 521308 4817796 209 40
22:00:21 4/19/2012 4 19 2012 22 666 524962 4817809 93 40
18:00:50 4/16/2011 4 16 2011 18 641 522200 4817799 207 40
4:00:27 3/26/2014 3 26 2014 4 908 524351 4817807 125 39
2:00:53 4/13/2010 4 13 2010 2 652 523368 4817803 204 40
2:00:12 4/23/2014 4 23 2014 2 913 523436 4817804 204 40
22:00:55 4/8/2012 4 8 2012 22 672 524685 4817808 94 40
12:00:27 2/9/2012 2 9 2012 12 658 521700 4817798 208 40



22:00:53 4/10/2011 4 10 2011 22 664 521000 4817796 210 40
12:00:15 3/26/2008 3 26 2008 12 632 521678 4817798 208 40
20:00:54 2/5/2012 2 5 2012 20 663 524679 4817808 94 40
12:00:53 3/3/2013 3 3 2013 12 665 521320 4817797 209 40
4:00:57 2/28/2014 2 28 2014 4 907 525025 4817810 93 40
14:00:27 3/25/2008 3 25 2008 14 634 521851 4817799 208 40
4:00:41 3/22/2010 3 22 2010 4 653 520821 4817795 210 40
0:00:27 2/26/2011 2 26 2011 0 654 521495 4817798 209 40
18:00:23 2/18/2012 2 18 2012 18 658 520736 4817795 211 40
4:00:57 3/5/2014 3 5 2014 4 679 520880 4817796 210 40
12:01:11 2/10/2014 2 10 2014 12 679 521829 4817799 208 40
4:01:12 1/26/2013 1 26 2013 4 679 520638 4817795 211 40
4:00:44 12/15/2013 12 15 2013 4 917 521612 4817798 208 40
18:00:42 3/28/2011 3 28 2011 18 666 521375 4817797 209 40
6:00:23 3/23/2009 3 23 2009 6 648 523359 4817804 204 40
10:00:44 12/30/2012 12 30 2012 10 674 521099 4817797 210 40
18:00:54 4/23/2009 4 23 2009 18 639 522300 4817801 207 40
0:01:23 12/10/2011 12 10 2011 0 667 524241 4817807 125 39
14:00:37 1/1/2014 1 1 2014 14 671 520766 4817796 211 40
8:00:43 1/23/2011 1 23 2011 8 641 521630 4817798 208 40
6:00:53 1/16/2010 1 16 2010 6 638 520809 4817796 210 40
20:01:11 4/5/2014 4 5 2014 20 908 526035 4817814 90 40
16:00:54 12/21/2010 12 21 2010 16 650 521374 4817798 209 40
18:00:54 4/8/2010 4 8 2010 18 644 526291 4817815 90 40
4:00:54 4/1/2012 4 1 2012 4 678 525337 4817812 92 40
18:00:33 12/26/2009 12 26 2009 18 640 520917 4817796 210 40
12:00:15 1/19/2009 1 19 2009 12 634 521197 4817797 210 40
18:00:47 3/17/2010 3 17 2010 18 655 521954 4817800 208 40
18:00:54 2/13/2011 2 13 2011 18 654 521203 4817797 210 40
8:00:53 4/25/2009 4 25 2009 8 639 521733 4817799 208 40
6:00:55 3/5/2014 3 5 2014 6 679 520901 4817797 210 40
20:00:53 12/21/2013 12 21 2013 20 671 520805 4817796 210 40
2:00:53 4/26/2008 4 26 2008 2 633 521466 4817798 209 40
2:00:54 2/26/2011 2 26 2011 2 638 521627 4817799 208 40
20:00:25 1/5/2012 1 5 2012 20 663 521859 4817800 208 40
10:00:14 1/7/2013 1 7 2013 10 671 521344 4817798 209 40
8:00:41 1/31/2011 1 31 2011 8 641 521207 4817798 209 40
18:00:52 2/18/2010 2 18 2010 18 638 524303 4817808 125 39
18:00:56 3/5/2010 3 5 2010 18 639 525752 4817814 91 40
12:00:53 1/27/2013 1 27 2013 12 677 521193 4817798 210 40
18:01:14 2/27/2010 2 27 2010 18 633 521407 4817799 209 40
6:00:55 3/3/2010 3 3 2010 6 643 521083 4817798 210 40
18:00:44 2/22/2009 2 22 2009 18 637 525464 4817813 92 40
18:00:48 12/24/2009 12 24 2009 18 641 521526 4817799 209 40
6:00:25 12/21/2009 12 21 2009 6 646 524284 4817808 125 39
2:00:10 1/20/2010 1 20 2010 2 633 521002 4817798 210 40
14:00:43 1/24/2011 1 24 2011 14 654 521618 4817800 208 40
0:00:53 4/23/2013 4 23 2013 0 679 520980 4817798 210 40
20:00:23 1/28/2013 1 28 2013 20 677 520607 4817796 211 40
14:00:54 1/12/2013 1 12 2013 14 680 521624 4817800 208 40
2:00:48 3/21/2008 3 21 2008 2 633 521313 4817799 209 40
14:00:30 1/19/2014 1 19 2014 14 671 521570 4817800 209 40
8:00:23 1/9/2012 1 9 2012 8 658 521280 4817799 209 40
6:00:54 3/9/2011 3 9 2011 6 647 521329 4817799 209 40



16:00:50 1/19/2014 1 19 2014 16 671 521549 4817800 209 40
12:00:47 1/25/2011 1 25 2011 12 638 524564 4817810 94 40
12:00:42 1/25/2011 1 25 2011 12 655 521239 4817799 209 40
18:00:53 3/25/2011 3 25 2011 18 668 521360 4817799 209 40
8:00:53 12/25/2012 12 25 2012 8 671 520973 4817798 210 40
22:00:29 3/6/2011 3 6 2011 22 653 521087 4817798 210 40
6:00:42 1/20/2010 1 20 2010 6 633 520991 4817798 210 40
6:00:36 4/4/2008 4 4 2008 6 632 521565 4817800 209 40
4:00:43 3/27/2009 3 27 2009 4 647 521234 4817799 209 40
18:00:54 4/20/2011 4 20 2011 18 665 523606 4817807 204 40
0:00:43 2/20/2011 2 20 2011 0 650 521403 4817800 209 40
14:00:54 1/31/2014 1 31 2014 14 907 520579 4817797 211 40
18:00:57 3/26/2010 3 26 2010 18 644 526403 4817817 90 40
2:00:48 3/22/2009 3 22 2009 2 648 522242 4817802 207 40
18:00:24 1/28/2013 1 28 2013 18 677 520613 4817797 211 40
18:00:54 1/10/2011 1 10 2011 18 641 522064 4817802 207 40
22:00:44 4/1/2012 4 1 2012 22 670 523410 4817806 204 40
16:00:32 1/31/2014 1 31 2014 16 907 520588 4817797 211 40
0:00:56 3/13/2011 3 13 2011 0 655 521000 4817799 210 40
0:00:53 2/26/2011 2 26 2011 0 647 521449 4817800 209 40
6:00:20 3/23/2009 3 23 2009 6 633 523385 4817806 204 40
20:00:41 4/5/2011 4 5 2011 20 666 524431 4817810 94 40
0:00:56 1/2/2010 1 2 2010 0 644 525744 4817815 91 40
4:00:54 4/22/2011 4 22 2011 4 665 523156 4817806 205 40
2:00:47 3/28/2009 3 28 2009 2 647 521331 4817800 209 40
0:00:19 3/27/2009 3 27 2009 0 637 524190 4817809 125 39
8:00:54 3/30/2010 3 30 2010 8 638 521123 4817799 210 40
10:00:54 2/14/2011 2 14 2011 10 638 521236 4817800 209 40
16:00:53 11/28/2010 11 28 2010 16 654 520771 4817798 211 40
18:00:56 2/7/2010 2 7 2010 18 643 524731 4817812 94 40
4:00:23 4/11/2011 4 11 2011 4 664 521002 4817799 210 40
22:01:18 3/10/2011 3 10 2011 22 650 521982 4817802 208 40
18:01:44 2/17/2010 2 17 2010 18 638 525318 4817814 92 40
0:00:49 3/8/2014 3 8 2014 0 907 520977 4817799 210 40
18:00:20 4/5/2011 4 5 2011 18 661 524668 4817812 94 40
18:00:54 2/5/2010 2 5 2010 18 638 521087 4817799 210 40
6:00:55 4/30/2010 4 30 2010 6 644 525579 4817815 92 40
18:00:45 3/19/2011 3 19 2011 18 655 521437 4817801 209 40
8:00:54 2/17/2014 2 17 2014 8 917 521045 4817799 210 40
12:00:44 1/27/2014 1 27 2014 12 671 521201 4817800 210 40
8:00:54 3/5/2014 3 5 2014 8 909 521289 4817800 209 40
8:00:47 1/28/2013 1 28 2013 8 677 520831 4817799 210 40
6:00:42 12/4/2010 12 4 2010 6 638 521229 4817800 209 40
16:00:43 2/5/2010 2 5 2010 16 640 521204 4817800 210 40
14:00:49 1/17/2010 1 17 2010 14 647 520956 4817799 210 40
10:01:01 2/28/2014 2 28 2014 10 907 523800 4817809 203 40
4:00:54 3/20/2010 3 20 2010 4 657 520778 4817799 211 40
14:00:41 1/9/2013 1 9 2013 14 671 521568 4817801 209 40
10:00:41 1/27/2014 1 27 2014 10 671 521198 4817800 210 40
18:01:08 2/11/2014 2 11 2014 18 908 526260 4817818 90 40
2:00:41 2/17/2014 2 17 2014 2 917 520857 4817799 210 40
6:01:11 12/15/2013 12 15 2013 6 917 521614 4817802 208 40
10:00:54 1/2/2014 1 2 2014 10 907 520905 4817799 210 40
4:00:26 4/30/2011 4 30 2011 4 658 525442 4817815 92 40



6:00:41 12/25/2012 12 25 2012 6 671 520974 4817800 210 40
22:00:43 3/24/2008 3 24 2008 22 637 523652 4817809 203 40
0:01:20 4/11/2011 4 11 2011 0 664 520987 4817800 210 40
4:00:49 3/23/2009 3 23 2009 4 648 523359 4817808 204 40
12:00:54 1/18/2011 1 18 2011 12 641 522095 4817803 207 40
8:00:56 1/16/2010 1 16 2010 8 638 520799 4817799 211 40
6:00:47 3/20/2008 3 20 2008 6 635 521525 4817802 209 40
8:00:41 1/20/2010 1 20 2010 8 633 520994 4817800 210 40
4:01:20 2/18/2010 2 18 2010 4 647 525420 4817815 92 40
6:00:55 3/31/2012 3 31 2012 6 673 524515 4817812 94 40
20:00:55 2/6/2014 2 6 2014 20 917 520699 4817799 211 40
18:00:54 1/25/2013 1 25 2013 18 679 520662 4817799 211 40
6:00:54 4/1/2012 4 1 2012 6 678 525336 4817815 92 40
10:00:58 1/25/2011 1 25 2011 10 638 524581 4817812 94 40
6:00:43 3/9/2011 3 9 2011 6 653 521289 4817801 209 40
2:00:24 4/11/2011 4 11 2011 2 664 521002 4817800 210 40
16:00:54 12/25/2010 12 25 2010 16 657 521219 4817801 209 40
10:00:54 3/16/2011 3 16 2011 10 658 521744 4817803 208 40
10:00:53 12/3/2010 12 3 2010 10 638 521301 4817801 209 40
0:01:13 3/11/2014 3 11 2014 0 918 524865 4817814 93 40
2:00:42 4/30/2011 4 30 2011 2 658 525448 4817816 92 40
2:00:53 1/30/2014 1 30 2014 2 917 523824 4817810 203 40
2:00:32 1/30/2014 1 30 2014 2 908 523697 4817810 203 40
6:00:47 3/20/2010 3 20 2010 6 657 520777 4817800 211 40
10:00:47 2/16/2011 2 16 2011 10 657 521540 4817803 209 40
22:00:48 3/6/2012 3 6 2012 22 663 521244 4817802 209 40
10:00:42 1/21/2011 1 21 2011 10 655 521851 4817804 208 40
4:00:55 1/1/2014 1 1 2014 4 911 524649 4817813 94 40
10:01:18 3/12/2013 3 12 2013 10 658 520917 4817801 210 40
0:00:53 12/15/2008 12 15 2008 0 637 524850 4817814 93 40
0:00:54 1/14/2011 1 14 2011 0 654 521821 4817804 208 40
18:00:47 1/15/2011 1 15 2011 18 657 520649 4817800 211 40
4:00:49 3/23/2009 3 23 2009 4 633 523387 4817809 204 40
2:00:54 2/26/2011 2 26 2011 2 647 521449 4817803 209 40
16:00:44 1/14/2010 1 14 2010 16 641 520757 4817801 211 40
18:00:52 12/14/2008 12 14 2008 18 637 525729 4817818 91 40
2:00:15 4/5/2009 4 5 2009 2 647 522558 4817806 206 40
18:00:41 3/30/2011 3 30 2011 18 665 520625 4817800 211 40
18:00:44 2/24/2013 2 24 2013 18 677 520594 4817800 211 40
12:00:54 12/9/2010 12 9 2010 12 654 520922 4817801 210 40
10:00:54 12/28/2010 12 28 2010 10 642 525109 4817816 93 40
6:00:26 3/20/2010 3 20 2010 6 653 521088 4817802 210 40
2:00:56 1/13/2010 1 13 2010 2 641 521023 4817802 210 40
0:00:58 12/1/2010 12 1 2010 0 641 520241 4817799 212 40
4:00:20 4/28/2011 4 28 2011 4 658 525905 4817819 91 40
12:00:53 12/14/2013 12 14 2013 12 917 520880 4817801 210 40
2:00:41 2/26/2011 2 26 2011 2 654 521498 4817803 209 40
18:00:29 4/11/2009 4 11 2009 18 643 524912 4817815 93 40
6:00:56 4/22/2011 4 22 2011 6 665 523151 4817809 205 40
2:00:42 1/14/2011 1 14 2011 2 654 521820 4817804 208 40
18:00:41 4/26/2011 4 26 2011 18 658 525586 4817818 92 40
14:00:53 2/18/2014 2 18 2014 14 917 521513 4817803 209 40
2:00:56 3/1/2013 3 1 2013 2 679 521417 4817803 209 40
4:00:53 1/30/2014 1 30 2014 4 908 523697 4817811 203 40



10:00:33 12/26/2009 12 26 2009 10 639 521417 4817803 209 40
22:00:25 4/20/2011 4 20 2011 22 658 523373 4817810 204 40
20:00:41 1/1/2014 1 1 2014 20 679 520653 4817801 211 40
10:00:53 12/18/2013 12 18 2013 10 914 521370 4817803 209 40
20:00:47 2/26/2014 2 26 2014 20 679 521193 4817803 210 40
22:00:53 3/13/2009 3 13 2009 22 638 521449 4817804 209 40
0:00:24 4/11/2011 4 11 2011 0 658 520868 4817802 210 40
6:00:44 2/17/2014 2 17 2014 6 909 520992 4817802 210 40
16:00:53 1/9/2013 1 9 2013 16 671 521562 4817804 209 40
22:00:27 3/16/2010 3 16 2010 22 653 521082 4817803 210 40
4:00:44 3/20/2010 3 20 2010 4 653 521088 4817803 210 40
18:00:42 3/19/2010 3 19 2010 18 801 520793 4817802 211 40
18:00:56 2/24/2011 2 24 2011 18 657 522522 4817807 206 40
20:00:46 12/21/2013 12 21 2013 20 911 526354 4817821 90 40
22:00:54 4/5/2011 4 5 2011 22 666 524420 4817814 94 40
22:00:26 4/10/2011 4 10 2011 22 658 520872 4817802 210 40
10:00:55 2/5/2010 2 5 2010 10 638 521222 4817803 209 40
18:00:26 3/30/2011 3 30 2011 18 664 524364 4817814 125 39
4:00:50 2/27/2014 2 27 2014 4 679 521149 4817803 210 40
22:00:27 3/7/2014 3 7 2014 22 907 520977 4817803 210 40
22:00:55 12/26/2009 12 26 2009 22 640 520921 4817803 210 40
0:00:44 4/21/2011 4 21 2011 0 658 523376 4817811 204 40
4:00:56 1/16/2010 1 16 2010 4 638 520802 4817802 211 40
14:00:50 3/28/2009 3 28 2009 14 637 521350 4817804 209 40
6:00:47 3/21/2008 3 21 2008 6 637 521291 4817804 209 40
2:00:59 3/8/2014 3 8 2014 2 907 520978 4817803 210 40
10:01:09 12/11/2013 12 11 2013 10 917 521535 4817805 209 40
4:00:47 3/8/2014 3 8 2014 4 907 520985 4817803 210 40
10:00:47 3/5/2011 3 5 2011 10 655 520954 4817803 210 40
6:00:36 4/23/2013 4 23 2013 6 679 520830 4817803 210 40
8:00:48 1/13/2014 1 13 2014 8 916 523742 4817812 203 40
12:00:53 2/24/2013 2 24 2013 12 679 521109 4817804 210 40
8:00:48 2/19/2010 2 19 2010 8 638 524831 4817816 93 40
4:01:25 3/23/2013 3 23 2013 4 663 521031 4817804 210 40
8:00:45 3/9/2011 3 9 2011 8 653 521287 4817804 209 40
4:00:54 3/31/2012 3 31 2012 4 674 523423 4817811 204 40
10:00:53 3/9/2011 3 9 2011 10 641 521316 4817805 209 40
14:00:54 4/24/2009 4 24 2009 14 634 521076 4817804 210 40
18:00:12 4/2/2009 4 2 2009 18 638 520772 4817803 211 40
22:00:42 4/13/2012 4 13 2012 22 677 524362 4817815 125 39
14:00:36 2/19/2010 2 19 2010 14 639 525358 4817819 92 40
14:00:53 12/23/2012 12 23 2012 14 674 521241 4817805 209 40
22:00:48 2/14/2010 2 14 2010 22 647 524626 4817816 94 40
0:00:54 4/2/2012 4 2 2012 0 670 523411 4817812 204 40
0:00:43 2/8/2011 2 8 2011 0 650 521024 4817804 210 40
16:00:41 4/15/2008 4 15 2008 16 633 522362 4817808 207 40
6:00:48 3/25/2008 3 25 2008 6 631 523646 4817813 203 40
18:00:25 4/4/2012 4 4 2012 18 657 521010 4817804 210 40
14:00:31 1/29/2011 1 29 2011 14 650 525532 4817820 92 40
22:00:24 1/5/2012 1 5 2012 22 663 521857 4817807 208 40
16:01:12 2/6/2013 2 6 2013 16 679 524231 4817815 125 39
12:00:47 2/10/2011 2 10 2011 12 655 521758 4817806 208 40
22:00:54 3/20/2013 3 20 2013 22 663 523373 4817812 204 40
2:00:23 4/25/2008 4 25 2008 2 633 521742 4817807 208 40



2:00:53 3/26/2014 3 26 2014 2 908 524317 4817815 125 39
2:00:39 1/1/2014 1 1 2014 2 911 524648 4817817 94 40
18:01:02 2/28/2014 2 28 2014 18 907 521737 4817807 208 40
18:00:38 1/15/2011 1 15 2011 18 657 520645 4817803 211 40
14:00:41 2/16/2011 2 16 2011 14 641 521526 4817806 209 40
22:00:54 2/5/2010 2 5 2010 22 638 521085 4817805 210 40
8:00:56 2/25/2010 2 25 2010 8 638 524527 4817816 94 40
14:00:53 3/24/2009 3 24 2009 14 638 522366 4817809 207 40
4:00:53 12/17/2012 12 17 2012 4 671 524895 4817818 93 40
0:00:53 1/24/2010 1 24 2010 0 642 525240 4817819 92 40
4:00:31 1/29/2011 1 29 2011 4 801 525396 4817820 92 40
18:00:21 3/23/2011 3 23 2011 18 801 521154 4817805 210 40
0:00:48 3/7/2012 3 7 2012 0 663 521239 4817806 209 40
6:01:11 12/21/2013 12 21 2013 6 914 521242 4817806 209 40
12:00:54 12/25/2012 12 25 2012 12 677 521216 4817806 209 40
6:00:18 3/7/2013 3 7 2013 6 677 521186 4817805 210 40
14:00:55 1/12/2013 1 12 2013 14 671 521569 4817807 209 40
4:00:35 3/1/2013 3 1 2013 4 679 521463 4817806 209 40
4:00:34 4/24/2009 4 24 2009 4 639 521333 4817806 209 40
16:00:48 12/7/2011 12 7 2011 16 659 520859 4817805 210 40
6:00:14 4/11/2011 4 11 2011 6 664 521000 4817805 210 40
0:00:41 1/11/2012 1 11 2012 0 658 524286 4817816 125 39
12:00:53 2/16/2011 2 16 2011 12 641 521525 4817807 209 40
18:00:56 1/31/2012 1 31 2012 18 641 520558 4817804 211 40
6:00:30 4/11/2011 4 11 2011 6 658 520897 4817805 210 40
12:00:23 2/25/2011 2 25 2011 12 655 521272 4817806 209 40
6:00:53 1/13/2014 1 13 2014 6 916 523721 4817814 203 40
22:00:38 3/13/2009 3 13 2009 22 634 521157 4817806 210 40
6:00:41 1/2/2010 1 2 2010 6 639 525334 4817820 92 40
0:00:53 3/14/2009 3 14 2009 0 634 521149 4817806 210 40
14:00:25 2/11/2012 2 11 2012 14 658 520980 4817806 210 40
4:01:09 12/17/2012 12 17 2012 4 680 524692 4817818 94 40
18:00:24 1/3/2014 1 3 2014 18 909 523816 4817815 203 40
4:00:42 3/14/2011 3 14 2011 4 654 521838 4817808 208 40
14:00:48 2/22/2009 2 22 2009 14 632 525312 4817821 92 40
8:00:41 12/10/2011 12 10 2011 8 667 524240 4817817 125 39
22:00:19 12/14/2008 12 14 2008 22 637 525732 4817822 91 40
20:00:54 3/27/2014 3 27 2014 20 916 526289 4817824 90 40
10:00:55 2/25/2011 2 25 2011 10 653 521607 4817808 208 40
12:00:47 2/4/2014 2 4 2014 12 909 521650 4817808 208 40
6:00:50 12/22/2013 12 22 2013 6 671 520851 4817805 210 40
12:00:42 2/1/2013 2 1 2013 12 665 521297 4817807 209 40
6:00:54 3/23/2013 3 23 2013 6 663 521026 4817806 210 40
0:00:49 4/25/2008 4 25 2008 0 633 521740 4817808 208 40
18:00:31 2/22/2009 2 22 2009 18 637 525472 4817821 92 40
14:00:45 1/25/2011 1 25 2011 14 650 524482 4817818 94 40
12:00:42 2/22/2013 2 22 2013 12 663 521749 4817808 208 40
16:00:41 12/30/2009 12 30 2009 16 647 521693 4817808 208 40
14:00:31 3/3/2014 3 3 2014 14 679 520668 4817805 211 40
0:00:47 3/14/2009 3 14 2009 0 638 521447 4817808 209 40
4:00:36 1/17/2011 1 17 2011 4 657 521450 4817808 209 40
14:00:56 3/28/2011 3 28 2011 14 801 521715 4817808 208 40
6:00:47 3/25/2009 3 25 2009 6 635 521276 4817807 209 40
14:00:47 1/21/2012 1 21 2012 14 665 521208 4817807 209 40



14:00:49 12/30/2012 12 30 2012 14 674 521084 4817806 210 40
4:00:53 2/17/2013 2 17 2013 4 677 521177 4817807 210 40
6:00:48 3/25/2008 3 25 2008 6 633 523674 4817815 203 40
14:00:51 4/20/2012 4 20 2012 14 676 521782 4817809 208 40
18:00:47 2/5/2010 2 5 2010 18 638 521192 4817807 210 40
10:00:41 1/23/2011 1 23 2011 10 654 521127 4817807 210 40
18:00:42 4/2/2011 4 2 2011 18 666 524481 4817818 94 40
6:00:54 2/28/2010 2 28 2010 6 641 521294 4817808 209 40
6:00:47 3/14/2011 3 14 2011 6 654 521831 4817809 208 40
16:00:48 12/23/2012 12 23 2012 16 674 521237 4817807 209 40
0:00:47 1/17/2014 1 17 2014 0 671 520566 4817805 211 40
10:00:26 1/27/2013 1 27 2013 10 677 521198 4817807 210 40
0:00:42 2/9/2012 2 9 2012 0 663 524652 4817819 94 40
2:00:42 12/17/2012 12 17 2012 2 665 524711 4817819 94 40
18:01:12 1/2/2010 1 2 2010 18 644 525841 4817824 91 40
16:00:41 2/24/2009 2 24 2009 16 633 521916 4817810 208 40
0:00:53 3/8/2010 3 8 2010 0 639 524646 4817819 94 40
2:00:53 3/20/2011 3 20 2011 2 666 521478 4817808 209 40
12:00:53 3/5/2011 3 5 2011 12 655 520948 4817807 210 40
20:00:44 3/12/2013 3 12 2013 20 663 524579 4817819 94 40
14:00:41 2/6/2012 2 6 2012 14 658 521319 4817808 209 40
14:00:26 3/25/2011 3 25 2011 14 659 521830 4817810 208 40
2:00:33 12/10/2013 12 10 2013 2 907 524586 4817819 94 40
4:01:01 12/30/2009 12 30 2009 4 640 521740 4817810 208 40
16:00:44 2/28/2009 2 28 2009 16 633 521952 4817810 208 40
22:00:53 4/1/2011 4 1 2011 22 667 521060 4817808 210 40
22:00:43 3/19/2011 3 19 2011 22 658 521258 4817808 209 40
8:00:47 2/28/2010 2 28 2010 8 641 521294 4817808 209 40
14:00:54 3/31/2008 3 31 2008 14 631 521825 4817810 208 40
16:00:41 1/4/2013 1 4 2013 16 658 521114 4817808 210 40
14:00:42 1/8/2011 1 8 2011 14 655 521046 4817808 210 40
16:00:48 4/20/2012 4 20 2012 16 676 521391 4817809 209 40
14:01:17 3/28/2009 3 28 2009 14 646 521338 4817809 209 40
12:00:54 2/28/2010 2 28 2010 12 633 520798 4817807 211 40
14:00:33 1/7/2009 1 7 2009 14 634 521845 4817810 208 40
22:00:54 3/20/2011 3 20 2011 22 662 521761 4817810 208 40
0:00:53 1/8/2012 1 8 2012 0 663 521222 4817808 209 40
18:00:48 3/17/2010 3 17 2010 18 647 522177 4817811 207 40
6:00:23 3/15/2013 3 15 2013 6 658 521752 4817810 208 40
2:00:49 1/3/2011 1 3 2011 2 653 526243 4817826 90 40
4:01:11 3/9/2011 3 9 2011 4 647 521335 4817809 209 40
0:00:31 2/7/2014 2 7 2014 0 917 520711 4817807 211 40
16:00:56 3/19/2011 3 19 2011 16 665 521262 4817809 209 40
2:00:54 1/17/2014 1 17 2014 2 671 520574 4817807 211 40
4:00:23 4/11/2011 4 11 2011 4 658 520890 4817808 210 40
0:00:42 12/16/2013 12 16 2013 0 917 521937 4817811 208 40
20:00:40 2/25/2014 2 25 2014 20 909 521330 4817809 209 40
14:00:34 2/28/2009 2 28 2009 14 633 521958 4817811 208 40
6:00:55 1/29/2011 1 29 2011 6 655 521706 4817810 208 40
18:00:50 11/4/2010 11 4 2010 18 639 524519 4817820 94 40
6:00:50 3/8/2014 3 8 2014 6 907 520979 4817808 210 40
12:01:53 2/21/2009 2 21 2009 12 633 521292 4817809 209 40
16:00:24 3/2/2012 3 2 2012 16 658 521891 4817811 208 40
10:00:54 12/25/2012 12 25 2012 10 674 521225 4817809 209 40



10:00:50 2/15/2010 2 15 2010 10 643 524621 4817821 94 40
14:01:41 12/9/2012 12 9 2012 14 677 525430 4817824 92 40
14:00:53 12/15/2011 12 15 2011 14 658 521507 4817810 209 40
14:00:43 3/18/2010 3 18 2010 14 657 521866 4817811 208 40
16:00:29 1/12/2013 1 12 2013 16 671 521507 4817810 209 40
18:02:41 12/24/2008 12 24 2008 18 637 525386 4817824 92 40
22:00:54 3/28/2012 3 28 2012 22 680 521939 4817812 208 40
4:01:12 4/9/2009 4 9 2009 4 644 523370 4817816 204 40
22:00:47 2/6/2014 2 6 2014 22 917 520714 4817808 211 40
12:00:43 1/13/2011 1 13 2011 12 657 521813 4817811 208 40
12:00:47 1/27/2014 1 27 2014 12 679 521209 4817809 209 40
12:00:54 12/30/2012 12 30 2012 12 674 521085 4817809 210 40
16:00:27 12/15/2011 12 15 2011 16 658 521508 4817810 209 40
6:00:54 3/4/2013 3 4 2013 6 677 521252 4817810 209 40
12:00:53 3/13/2012 3 13 2012 12 666 522074 4817812 207 40
8:00:53 1/13/2014 1 13 2014 8 908 523760 4817818 203 40
2:00:41 4/11/2011 4 11 2011 2 658 520888 4817809 210 40
8:01:04 1/22/2011 1 22 2011 8 655 521956 4817812 208 40
10:00:53 1/27/2014 1 27 2014 10 679 521207 4817810 209 40
4:00:55 4/6/2011 4 6 2011 4 666 524375 4817820 125 39
10:01:27 2/10/2014 2 10 2014 10 917 521845 4817812 208 40
0:00:42 4/13/2010 4 13 2010 0 652 523553 4817818 204 40
6:01:12 2/11/2011 2 11 2011 6 657 521758 4817812 208 40
18:00:20 2/10/2009 2 10 2009 18 632 521654 4817811 208 40
0:00:24 11/30/2010 11 30 2010 0 655 521806 4817812 208 40
14:00:49 12/31/2013 12 31 2013 14 907 521134 4817810 210 40
18:01:16 3/19/2011 3 19 2011 18 662 521821 4817812 208 40
8:00:53 2/11/2014 2 11 2014 8 917 521710 4817811 208 40
14:00:24 1/26/2014 1 26 2014 14 671 521007 4817809 210 40
8:00:54 3/22/2011 3 22 2011 8 665 521389 4817810 209 40
10:00:54 1/24/2010 1 24 2010 10 640 521392 4817810 209 40
6:00:56 12/10/2011 12 10 2011 6 667 524229 4817820 125 39
10:00:41 2/22/2013 2 22 2013 10 658 521683 4817812 208 40
4:00:56 1/17/2014 1 17 2014 4 671 520580 4817808 211 40
18:01:17 3/20/2011 3 20 2011 18 659 522311 4817814 207 40
8:00:54 3/4/2013 3 4 2013 8 677 521249 4817810 209 40
4:00:48 12/17/2012 12 17 2012 4 665 524710 4817822 94 40
6:01:10 1/22/2012 1 22 2012 6 665 521108 4817810 210 40
18:00:54 12/24/2012 12 24 2012 18 680 521371 4817811 209 40
4:00:53 4/25/2008 4 25 2008 4 633 521740 4817812 208 40
6:00:49 12/9/2011 12 9 2011 6 658 521783 4817812 208 40
4:00:53 2/28/2013 2 28 2013 4 677 521185 4817810 210 40
22:01:02 3/14/2010 3 14 2010 22 640 521306 4817811 209 40
0:00:47 4/14/2012 4 14 2012 0 677 524361 4817821 125 39
10:00:54 2/11/2014 2 11 2014 10 917 521713 4817812 208 40
8:00:49 4/26/2011 4 26 2011 8 667 524251 4817821 125 39
14:01:15 1/8/2013 1 8 2013 14 675 524293 4817821 125 39
14:01:15 2/16/2013 2 16 2013 14 680 524582 4817822 94 40
4:00:39 12/9/2011 12 9 2011 4 658 521787 4817813 208 40
10:00:42 2/23/2013 2 23 2013 10 657 521333 4817811 209 40
4:00:54 3/4/2013 3 4 2013 4 677 521282 4817811 209 40
8:00:23 4/21/2011 4 21 2011 8 664 523124 4817817 205 40
16:00:56 2/19/2009 2 19 2009 16 637 525058 4817824 93 40
22:00:12 3/13/2011 3 13 2011 22 653 521274 4817811 209 40



4:00:47 2/20/2010 2 20 2010 4 646 525243 4817825 92 40
4:00:42 12/3/2010 12 3 2010 4 655 524872 4817824 93 40
2:01:13 3/13/2010 3 13 2010 2 650 526110 4817828 90 40
12:00:47 1/27/2014 1 27 2014 12 909 521431 4817812 209 40
16:00:47 1/27/2011 1 27 2011 16 801 523937 4817820 203 40
12:00:54 12/25/2012 12 25 2012 12 674 521219 4817811 209 40
10:00:57 12/27/2012 12 27 2012 10 674 521081 4817811 210 40
12:00:23 12/26/2010 12 26 2010 12 657 521163 4817811 210 40
2:00:55 3/25/2009 3 25 2009 2 635 521276 4817812 209 40
4:00:13 3/21/2008 3 21 2008 4 637 521280 4817812 209 40
12:00:19 3/26/2010 3 26 2010 12 653 521810 4817813 208 40
14:00:39 3/5/2010 3 5 2010 14 646 520855 4817810 210 40
18:00:47 12/2/2008 12 2 2008 18 633 520929 4817811 210 40
8:01:41 12/14/2013 12 14 2013 8 914 521305 4817812 209 40
0:00:33 1/24/2011 1 24 2011 0 642 524308 4817822 125 39
12:00:48 12/27/2012 12 27 2012 12 674 521079 4817811 210 40
6:00:30 2/20/2010 2 20 2010 6 638 525307 4817826 92 40
14:00:47 12/20/2008 12 20 2008 14 637 521760 4817814 208 40
12:01:51 12/20/2008 12 20 2008 12 637 521760 4817814 208 40
18:00:47 2/19/2014 2 19 2014 18 914 522530 4817816 206 40
10:00:54 1/5/2010 1 5 2010 10 640 521603 4817813 209 40
4:00:53 3/17/2010 3 17 2010 4 801 520985 4817811 210 40
18:00:49 4/6/2011 4 6 2011 18 658 524820 4817824 93 40
10:00:55 1/27/2014 1 27 2014 10 909 521429 4817813 209 40
2:00:47 3/19/2008 3 19 2008 2 637 523581 4817820 204 40
6:00:53 12/12/2012 12 12 2012 6 665 524662 4817824 94 40
16:00:23 1/24/2010 1 24 2010 16 640 521283 4817813 209 40
2:01:08 4/23/2013 4 23 2013 2 679 520822 4817811 210 40
8:00:53 2/14/2009 2 14 2009 8 632 521522 4817813 209 40
4:00:54 2/17/2014 2 17 2014 4 917 520857 4817811 210 40
6:00:54 11/20/2013 11 20 2013 6 907 526018 4817829 91 40
0:00:31 3/29/2012 3 29 2012 0 680 521932 4817815 208 40
8:00:44 1/6/2010 1 6 2010 8 640 521941 4817815 208 40
18:00:21 4/12/2012 4 12 2012 18 665 521907 4817815 208 40
22:00:23 4/1/2010 4 1 2010 22 653 522026 4817815 207 40
6:00:53 4/28/2011 4 28 2011 6 669 524200 4817823 125 39
0:00:56 3/12/2011 3 12 2011 0 653 521320 4817813 209 40
2:00:44 2/20/2010 2 20 2010 2 647 525224 4817827 92 40
10:00:54 1/31/2014 1 31 2014 10 671 521112 4817812 210 40
4:00:47 2/17/2014 2 17 2014 4 679 521045 4817812 210 40
4:00:40 2/17/2014 2 17 2014 4 914 521034 4817812 210 40
14:00:48 2/6/2009 2 6 2009 14 632 521960 4817815 208 40
0:01:10 2/19/2010 2 19 2010 0 638 524302 4817823 125 39
2:01:12 2/17/2014 2 17 2014 2 914 521037 4817812 210 40
12:00:41 2/28/2011 2 28 2011 12 653 521218 4817813 209 40
16:00:41 3/29/2009 3 29 2009 16 633 521963 4817816 208 40
0:00:54 3/13/2010 3 13 2010 0 640 521334 4817814 209 40
22:00:56 12/24/2013 12 24 2013 22 914 520803 4817812 210 40
6:00:41 2/21/2013 2 21 2013 6 663 521430 4817814 209 40
10:00:53 1/10/2013 1 10 2013 10 680 521600 4817815 209 40
4:00:40 2/20/2010 2 20 2010 4 647 525225 4817828 92 40
16:00:53 2/27/2010 2 27 2010 16 633 521440 4817814 209 40
8:00:57 1/26/2011 1 26 2011 8 646 521500 4817815 209 40
16:00:23 2/6/2009 2 6 2009 16 632 521957 4817816 208 40



12:00:55 2/18/2011 2 18 2011 12 655 521175 4817814 210 40
0:00:54 4/4/2009 4 4 2009 0 646 521282 4817814 209 40
2:00:53 3/28/2013 3 28 2013 2 663 524883 4817826 93 40
2:00:26 4/4/2008 4 4 2008 2 632 521542 4817815 209 40
18:00:42 4/14/2011 4 14 2011 18 801 522085 4817817 207 40
12:00:53 2/28/2009 2 28 2009 12 633 522000 4817817 208 40
0:00:37 3/20/2011 3 20 2011 0 666 521470 4817815 209 40
4:00:54 4/23/2013 4 23 2013 4 679 520821 4817813 210 40
18:00:56 12/24/2012 12 24 2012 18 670 521445 4817815 209 40
8:00:52 12/23/2013 12 23 2013 8 671 521114 4817814 210 40
4:00:53 4/14/2012 4 14 2012 4 670 525269 4817828 92 40
18:00:48 12/29/2013 12 29 2013 18 671 520288 4817811 212 40
12:00:47 2/6/2010 2 6 2010 12 638 521194 4817814 210 40
20:00:53 3/9/2013 3 9 2013 20 671 520824 4817813 210 40
0:02:23 2/17/2009 2 17 2009 0 633 521039 4817814 210 40
18:00:49 4/19/2011 4 19 2011 18 665 522727 4817819 206 40
16:00:54 2/6/2014 2 6 2014 16 917 520721 4817813 211 40
14:00:50 2/21/2011 2 21 2011 14 655 521430 4817815 209 40
14:00:23 2/28/2012 2 28 2012 14 658 520854 4817813 210 40
2:00:44 1/26/2012 1 26 2012 2 666 523707 4817823 203 40
0:01:17 4/3/2010 4 3 2010 0 639 525118 4817828 93 40
8:00:55 1/18/2011 1 18 2011 8 641 521218 4817815 209 40
12:00:41 1/10/2013 1 10 2013 12 680 521596 4817816 209 40
4:00:47 3/25/2009 3 25 2009 4 635 521281 4817815 209 40
20:00:48 4/6/2014 4 6 2014 20 908 525382 4817829 92 40
18:00:54 4/1/2010 4 1 2010 18 640 524270 4817825 125 39
10:00:48 1/21/2011 1 21 2011 10 654 521945 4817817 208 40
18:00:54 2/16/2013 2 16 2013 18 680 524222 4817825 125 39
6:00:53 4/23/2009 4 23 2009 6 646 522029 4817818 207 40
14:00:51 3/9/2013 3 9 2013 14 671 520912 4817814 210 40
6:00:35 1/28/2013 1 28 2013 6 680 520711 4817813 211 40
6:00:54 1/8/2012 1 8 2012 6 663 521301 4817815 209 40
8:00:54 1/6/2013 1 6 2013 8 665 524245 4817825 125 39
18:00:47 2/9/2014 2 9 2014 18 908 523808 4817824 203 40
8:00:48 2/19/2010 2 19 2010 8 633 524704 4817827 94 40
2:01:12 2/17/2014 2 17 2014 2 679 521048 4817815 210 40
12:00:21 1/10/2011 1 10 2011 12 646 521575 4817816 209 40
10:00:54 12/16/2013 12 16 2013 10 917 521347 4817816 209 40
8:00:41 12/30/2009 12 30 2009 8 640 521725 4817817 208 40
4:00:35 3/23/2011 3 23 2011 4 801 521546 4817816 209 40
12:00:53 12/28/2012 12 28 2012 12 677 521395 4817816 209 40
12:00:23 1/29/2013 1 29 2013 12 665 521212 4817815 209 40
0:00:53 1/26/2013 1 26 2013 0 679 520650 4817814 211 40
2:00:48 2/11/2009 2 11 2009 2 637 525412 4817830 92 40
0:02:41 3/18/2014 3 18 2014 0 679 520750 4817814 211 40
2:00:53 1/26/2013 1 26 2013 2 679 520648 4817814 211 40
2:00:54 1/16/2011 1 16 2011 2 657 520694 4817814 211 40
0:00:53 3/17/2010 3 17 2010 0 656 520764 4817814 211 40
18:01:03 4/24/2009 4 24 2009 18 640 525122 4817829 93 40
22:00:41 4/29/2009 4 29 2009 22 640 521097 4817815 210 40
12:00:54 2/18/2014 2 18 2014 12 917 521509 4817816 209 40
10:00:55 12/28/2012 12 28 2012 10 677 521399 4817816 209 40
8:00:42 12/20/2013 12 20 2013 8 917 521634 4817817 208 40
12:00:48 1/2/2014 1 2 2014 12 907 520908 4817815 210 40



0:00:54 1/16/2011 1 16 2011 0 657 520697 4817814 211 40
14:00:53 1/12/2013 1 12 2013 14 677 521476 4817817 209 40
18:00:53 2/18/2014 2 18 2014 18 917 521683 4817817 208 40
16:00:16 3/25/2011 3 25 2011 16 658 521878 4817818 208 40
8:00:54 2/21/2013 2 21 2013 8 663 521431 4817816 209 40
6:01:12 12/19/2013 12 19 2013 6 917 521744 4817818 208 40
20:00:52 3/29/2014 3 29 2014 20 913 526161 4817833 90 40
2:00:54 3/4/2013 3 4 2013 2 677 521279 4817816 209 40
6:00:42 1/14/2011 1 14 2011 6 657 521726 4817818 208 40
16:00:44 2/17/2009 2 17 2009 16 634 521619 4817817 208 40
22:00:47 4/3/2009 4 3 2009 22 646 521288 4817816 209 40
22:00:48 12/26/2012 12 26 2012 22 677 520696 4817815 211 40
10:00:27 1/27/2014 1 27 2014 10 907 521444 4817817 209 40
0:00:50 3/25/2008 3 25 2008 0 631 523634 4817824 203 40
16:00:41 3/19/2012 3 19 2012 16 663 521360 4817817 209 40
2:00:55 12/20/2013 12 20 2013 2 917 521899 4817819 208 40
6:00:41 2/17/2014 2 17 2014 6 917 520861 4817815 210 40
6:00:27 4/30/2013 4 30 2013 6 658 524712 4817828 94 40
4:00:42 1/3/2011 1 3 2011 4 653 525402 4817831 92 40
12:00:44 3/31/2009 3 31 2009 12 638 521880 4817819 208 40
22:00:53 2/28/2010 2 28 2010 22 633 520664 4817815 211 40
10:01:40 2/14/2011 2 14 2011 10 641 521048 4817816 210 40
22:00:53 1/25/2013 1 25 2013 22 679 520662 4817815 211 40
14:00:34 11/30/2011 11 30 2011 14 663 520775 4817815 211 40
4:00:48 1/7/2011 1 7 2011 4 650 521681 4817818 208 40
6:00:54 1/6/2013 1 6 2013 6 665 524244 4817827 125 39
0:00:56 4/30/2009 4 30 2009 0 640 521100 4817817 210 40
14:00:38 1/23/2011 1 23 2011 14 638 524363 4817828 125 39
12:00:41 12/7/2011 12 7 2011 12 659 520865 4817816 210 40
10:00:50 1/30/2011 1 30 2011 10 641 520979 4817816 210 40
6:00:54 12/30/2009 12 30 2009 6 640 521727 4817819 208 40
12:00:53 1/24/2010 1 24 2010 12 640 521394 4817818 209 40
18:00:40 3/29/2011 3 29 2011 18 663 523710 4817825 203 40
14:00:55 1/30/2011 1 30 2011 14 641 520942 4817816 210 40
12:00:54 11/30/2011 11 30 2011 12 663 520771 4817816 211 40
0:00:53 4/29/2009 4 29 2009 0 640 523115 4817823 205 40
4:00:26 3/22/2010 3 22 2010 4 652 523393 4817824 204 40
2:00:48 1/24/2011 1 24 2011 2 642 524336 4817828 125 39
18:00:48 11/27/2010 11 27 2010 18 643 521321 4817818 209 40
8:00:58 12/4/2010 12 4 2010 8 638 521219 4817817 209 40
8:00:54 3/30/2012 3 30 2012 8 676 524326 4817828 125 39
2:00:54 4/6/2014 4 6 2014 2 917 525830 4817833 91 40
22:00:26 3/25/2009 3 25 2009 22 647 521759 4817819 208 40
6:00:47 4/11/2011 4 11 2011 6 655 520884 4817816 210 40
12:00:53 1/5/2013 1 5 2013 12 671 521178 4817817 210 40
10:00:48 2/6/2010 2 6 2010 10 643 524620 4817829 94 40
2:00:59 4/26/2014 4 26 2014 2 907 521799 4817819 208 40
0:00:22 1/3/2011 1 3 2011 0 653 526230 4817835 90 40
4:00:55 12/19/2013 12 19 2013 4 917 521811 4817819 208 40
22:00:11 3/21/2008 3 21 2008 22 635 521225 4817818 209 40
6:00:41 3/16/2009 3 16 2009 6 643 521755 4817819 208 40
16:00:23 12/27/2008 12 27 2008 16 632 521808 4817820 208 40
0:00:55 4/9/2013 4 9 2013 0 677 524490 4817829 94 40
4:00:23 4/11/2011 4 11 2011 4 655 520883 4817817 210 40



14:00:43 12/30/2009 12 30 2009 14 640 521687 4817819 208 40
2:00:47 3/18/2011 3 18 2011 2 660 521391 4817818 209 40
22:00:54 2/18/2010 2 18 2010 22 638 524301 4817828 125 39
2:00:22 3/12/2011 3 12 2011 2 655 521343 4817818 209 40
6:00:47 3/23/2009 3 23 2009 6 639 523401 4817825 204 40
16:00:41 3/31/2011 3 31 2011 16 654 522302 4817821 207 40
14:00:47 2/19/2009 2 19 2009 14 633 521468 4817819 209 40
22:00:24 11/29/2010 11 29 2010 22 655 521592 4817819 209 40
10:00:56 12/23/2013 12 23 2013 10 908 521344 4817819 209 40
18:00:54 4/20/2008 4 20 2008 18 632 524662 4817830 94 40
20:00:47 12/24/2013 12 24 2013 20 914 520808 4817817 210 40
12:00:54 12/28/2010 12 28 2010 12 638 525035 4817831 93 40
6:00:55 11/28/2010 11 28 2010 6 641 520896 4817817 210 40
6:00:54 3/28/2009 3 28 2009 6 647 521333 4817819 209 40
6:00:47 4/9/2009 4 9 2009 6 644 523380 4817825 204 40
18:00:42 3/26/2012 3 26 2012 18 679 521300 4817819 209 40
18:00:44 1/14/2014 1 14 2014 18 914 520738 4817817 211 40
2:00:53 4/3/2010 4 3 2010 2 639 525017 4817831 93 40
18:00:23 2/28/2010 2 28 2010 18 633 520671 4817817 211 40
12:01:18 1/24/2011 1 24 2011 12 654 521713 4817820 208 40
4:00:48 1/6/2013 1 6 2013 4 665 524236 4817829 125 39
10:00:53 2/14/2011 2 14 2011 10 655 521309 4817819 209 40
22:00:57 3/19/2011 3 19 2011 22 650 521629 4817820 208 40
10:00:53 12/25/2012 12 25 2012 10 671 521115 4817818 210 40
8:00:39 11/28/2010 11 28 2010 8 641 520932 4817818 210 40
18:00:54 4/5/2011 4 5 2011 18 664 525830 4817835 91 40
2:00:23 2/10/2013 2 10 2013 2 679 524958 4817832 93 40
12:00:55 2/14/2014 2 14 2014 12 679 521655 4817820 208 40
6:00:41 3/25/2009 3 25 2009 6 633 521282 4817819 209 40
16:00:42 2/16/2012 2 16 2012 16 658 521508 4817820 209 40
10:00:52 1/1/2014 1 1 2014 10 658 521107 4817818 210 40
8:00:20 2/10/2012 2 10 2012 8 658 521717 4817820 208 40
20:00:44 4/22/2013 4 22 2013 20 658 521358 4817819 209 40
14:00:12 12/30/2009 12 30 2009 14 647 521666 4817820 208 40
2:01:41 3/22/2010 3 22 2010 2 652 523382 4817826 204 40
18:00:54 4/23/2009 4 23 2009 18 634 521345 4817819 209 40
2:00:35 12/17/2013 12 17 2013 2 917 521916 4817821 208 40
6:00:53 1/29/2011 1 29 2011 6 801 525118 4817833 93 40
2:01:10 3/22/2010 3 22 2010 2 646 520990 4817818 210 40
6:00:25 3/7/2012 3 7 2012 6 663 521259 4817819 209 40
4:01:45 3/12/2011 3 12 2011 4 655 521343 4817820 209 40
16:00:54 3/25/2009 3 25 2009 16 648 522032 4817822 207 40
12:00:42 1/21/2012 1 21 2012 12 665 521222 4817819 209 40
14:00:54 12/15/2013 12 15 2013 14 917 521211 4817819 209 40
14:00:38 1/6/2013 1 6 2013 14 671 521064 4817819 210 40
10:00:48 2/19/2009 2 19 2009 10 634 521339 4817820 209 40
12:00:43 2/22/2011 2 22 2011 12 801 521347 4817820 209 40
12:01:05 2/25/2011 2 25 2011 12 639 521348 4817820 209 40
18:00:51 1/23/2010 1 23 2010 18 642 525222 4817834 92 40
22:00:48 4/10/2011 4 10 2011 22 655 520885 4817819 210 40
8:01:11 1/28/2013 1 28 2013 8 680 520718 4817818 211 40
18:01:11 2/28/2010 2 28 2010 18 633 520665 4817818 211 40
2:00:54 2/20/2010 2 20 2010 2 646 525231 4817834 92 40
18:00:33 4/8/2009 4 8 2009 18 639 524399 4817831 125 39



2:00:57 3/20/2011 3 20 2011 2 650 521543 4817821 209 40
2:00:53 1/8/2012 1 8 2012 2 663 521289 4817820 209 40
4:00:47 11/28/2010 11 28 2010 4 641 520875 4817819 210 40
10:00:56 2/18/2010 2 18 2010 10 640 524972 4817833 93 40
4:00:53 3/28/2009 3 28 2009 4 647 521337 4817820 209 40
4:00:53 3/23/2009 3 23 2009 4 639 523401 4817827 204 40
16:00:54 2/5/2012 2 5 2012 16 663 525091 4817833 93 40
6:01:11 2/17/2014 2 17 2014 6 679 521052 4817820 210 40
22:00:41 2/19/2010 2 19 2010 22 633 525485 4817835 92 40
22:00:54 1/10/2013 1 10 2013 22 663 523915 4817829 203 40
16:01:01 12/28/2012 12 28 2012 16 677 521395 4817821 209 40
4:02:46 1/28/2013 1 28 2013 4 680 520712 4817819 211 40
22:00:42 3/28/2014 3 28 2014 22 909 525995 4817837 91 40
10:00:53 1/28/2013 1 28 2013 10 680 521175 4817820 210 40
12:00:47 1/30/2011 1 30 2011 12 641 520941 4817820 210 40
18:00:53 3/20/2010 3 20 2010 18 643 521043 4817820 210 40
4:00:32 3/10/2014 3 10 2014 4 907 521635 4817822 208 40
0:00:19 1/7/2011 1 7 2011 0 650 521679 4817822 208 40
4:00:39 12/22/2013 12 22 2013 4 671 520834 4817819 210 40
0:00:42 1/23/2010 1 23 2010 0 642 525268 4817834 92 40
4:00:48 1/24/2011 1 24 2011 4 642 524340 4817831      125     39
18:00:54        12/19/2008      12      19      2008    18      632     522242  4817824 207     40
18:00:48        4/14/2008       4       14      2008    18      633     522272  4817824 207     40
4:00:54 3/8/2010        3       8       2010    4       646     520848  4817819 210     40
12:00:54        1/9/2013        1       9       2013    12      671     521548  4817822 209     40
12:00:54        3/3/2014        3       3       2014    12      679     520922  4817820 210     40
20:00:42        3/13/2014       3       13      2014    20      679     520671  4817819 211     40
18:00:54        1/15/2014       1       15      2014    18      671     521269  4817821 209     40
2:00:17 1/7/2011        1       7       2011    2       650     521682  4817822 208     40
8:00:57 2/15/2011       2       15      2011    8       657     521501  4817822 209     40
14:00:44        2/18/2010       2       18      2010    14      647     525023  4817834 93      40
18:00:47        4/4/2011        4       4       2011    18      647     520747  4817819 211     40
14:00:42        2/23/2009       2       23      2009    14      632     525043  4817834 93      40
22:00:53        3/19/2012       3       19      2012    22      663     521075  4817820 210     40
16:00:42        1/16/2010       1       16      2010    16      647     520649  4817819 211     40
10:00:47        11/30/2011      11      30      2011    10      663     520768  4817819 211     40
0:00:55 1/17/2011       1       17      2011    0       641     521425  4817821 209     40
14:00:38        12/16/2013      12      16      2013    14      917     521346  4817821 209     40
16:00:48        2/28/2010       2       28      2010    16      633     520700  4817819 211     40
22:00:54        3/18/2010       3       18      2010    22      639     521815  4817823 208     40
2:00:53 3/17/2010       3       17      2010    2       801     520960  4817820 210     40
10:00:42        1/1/2011        1       1       2011    10      654     521019  4817820 210     40
2:00:20 3/25/2009       3       25      2009    2       633     521285  4817821 209     40
6:00:55 12/10/2013      12      10      2013    6       911     525873  4817837 91      40
18:00:41        4/18/2011       4       18      2011    18      669     523337  4817828 204     40
0:00:14 3/26/2008       3       26      2008    0       633     521514  4817822 209     40
22:00:46        4/19/2012       4       19      2012    22      677     525175  4817835 93      40
14:00:56        1/7/2009        1       7       2009    14      632     521878  4817823 208     40
14:00:49        1/21/2013       1       21      2013    14      665     524382  4817832 125     39
0:00:53 3/22/2014       3       22      2014    0       914     524841  4817834 93      40
22:00:40        4/8/2013        4       8       2013    22      677     524442  4817832 94      40
14:00:37        3/18/2010       3       18      2010    14      646     521854  4817823 208     40
12:00:28        2/1/2013        2       1       2013    12      677     521283  4817822 209     40
0:00:41 2/11/2009       2       11      2009    0       637     525374  4817836 92      40



22:00:47        4/1/2012        4       1       2012    22      679     523415  4817829 204     40
2:00:54 3/16/2009       3       16      2009    2       642     521484  4817822 209     40
6:00:55 2/16/2010       2       16      2010    6       646     524372  4817832 125     39
16:00:54        12/30/2009      12      30      2009    16      640     521688  4817823 208     40
2:00:50 3/11/2010       3       11      2010    2       643     525951  4817838 91      40
10:00:40        2/22/2011       2       22      2011    10      655     521504  4817823 209     40
4:00:26 4/8/2009        4       8       2009    4       634     520607  4817820 211     40
14:00:53        2/1/2011        2       1       2011    14      647     521951  4817824 208     40
20:00:23        3/17/2014       3       17      2014    20      679     520737  4817820 211     40
18:00:52        12/23/2013      12      23      2013    18      914     521253  4817822 209     40
14:00:54        3/22/2010       3       22      2010    14      651     521915  4817824 208     40
6:03:05 4/1/2012        4       1       2012    6       676     525423  4817836 92      40
22:00:42        12/24/2012      12      24      2012    22      658     521514  4817823 209     40
10:00:42        2/22/2013       2       22      2013    10      663     521715  4817824 208     40
2:00:56 4/11/2011       4       11      2011    2       655     520882  4817821 210     40
6:00:47 2/13/2014       2       13      2014    6       909     521774  4817824 208     40
10:00:23        2/1/2009        2       1       2009    10      633     521439  4817823 209     40
0:00:55 12/10/2013      12      10      2013    0       907     524646  4817834 94      40
18:00:13        4/2/2011        4       2       2011    18      664     525178  4817836 93      40
14:00:54        12/28/2012      12      28      2012    14      677     521399  4817823 209     40
14:00:54        2/1/2009        2       1       2009    14      633     521478  4817823 209     40
18:00:47        4/6/2011        4       6       2011    18      661     525122  4817836 93      40
8:00:30 11/25/2011      11      25      2011    8       662     521815  4817824 208     40
14:00:25        12/18/2011      12      18      2011    14      658     521628  4817824 208     40
6:00:48 2/25/2013       2       25      2013    6       671     521200  4817822 210     40
12:00:47        3/12/2013       3       12      2013    12      658     520920  4817821 210     40
22:00:53        1/6/2009        1       6       2009    22      633     523657  4817831 203     40
18:00:51        1/31/2013       1       31      2013    18      680     520706  4817821 211     40
6:00:31 4/12/2011       4       12      2011    6       665     521088  4817822 210     40
12:00:50        3/9/2013        3       9       2013    12      658     521056  4817822 210     40
6:01:11 3/31/2012       3       31      2012    6       674     523320  4817829 204     40
4:01:16 2/16/2010       2       16      2010    4       646     524368  4817833 125     39
18:00:58        3/20/2010       3       20      2010    18      653     520399  4817820 212     40
18:00:47        3/18/2014       3       18      2014    18      907     521085  4817822 210     40
2:00:53 12/30/2009      12      30      2009    2       640     521720  4817824 208     40
18:00:53        2/6/2014        2       6       2014    18      917     520715  4817821 211     40
10:00:43        2/14/2011       2       14      2011    10      657     521142  4817822 210     40
12:00:55        2/19/2009       2       19      2009    12      634     521334  4817823 209     40
12:00:54        12/16/2013      12      16      2013    12      917     521342  4817823 209     40
16:00:47        3/25/2011       3       25      2011    16      666     522028  4817825 207     40
0:00:28 4/11/2011       4       11      2011    0       655     520882  4817822 210     40
10:00:54        2/6/2010        2       6       2010    10      638     521190  4817823 210     40
18:00:42        12/24/2012      12      24      2012    18      658     521498  4817824 209     40
6:00:57 3/8/2010        3       8       2010    6       646     520846  4817822 210     40
4:00:55 3/7/2012        3       7       2012    4       663     521247  4817823 209     40
14:01:24        12/13/2012      12      13      2012    14      677     525345  4817837 92      40
12:00:53        12/25/2012      12      25      2012    12      671     521117  4817823 210     40
4:00:41 4/27/2011       4       27      2011    4       658     525792  4817839 91      40
18:00:54        4/7/2008        4       7       2008    18      632     521386  4817824 209     40
16:00:42        1/6/2011        1       6       2011    16      801     521462  4817824 209     40
10:00:48        2/22/2013       2       22      2013    10      671     521688  4817825 208     40
2:00:55 12/13/2011      12      13      2011    2       667     524186  4817833 125     39
6:00:48 1/7/2011        1       7       2011    6       650     521682  4817825 208     40
14:01:18        2/15/2014       2       15      2014    14      679     520811  4817822 210     40



12:00:52        1/24/2011       1       24      2011    12      638     524390  4817834 125     39
12:00:42        1/25/2011       1       25      2011    12      642     524592  4817835 94      40
22:00:53        1/15/2011       1       15      2011    22      657     520696  4817822 211     40
4:00:56 11/19/2010      11      19      2010    4       655     522176  4817827 207     40
14:00:55        1/17/2011       1       17      2011    14      650     521077  4817823 210     40
14:00:47        1/10/2013       1       10      2013    14      680     521600  4817825 209     40
0:00:18 4/4/2008        4       4       2008    0       632     521544  4817825 209     40
6:00:42 2/10/2012       2       10      2012    6       658     521704  4817825 208     40
18:00:54        12/29/2010      12      29      2010    18      801     523656  4817832 203     40
4:00:44 3/18/2011       3       18      2011    4       662     521594  4817825 209     40
18:00:53        3/25/2009       3       25      2009    18      647     521767  4817825 208     40
18:00:48        4/6/2011        4       6       2011    18      663     524825  4817836 93      40
22:00:48        3/18/2012       3       18      2012    22      658     520971  4817823 210     40
2:00:25 4/8/2009        4       8       2009    2       634     520613  4817822 211     40
12:00:50        1/25/2011       1       25      2011    12      646     520813  4817823 210     40
4:00:47 1/14/2011       1       14      2011    4       654     521875  4817826 208     40
10:00:59        1/8/2013        1       8       2013    10      675     524322  4817834 125     39
4:00:55 11/19/2010      11      19      2010    4       639     524622  4817836 94      40
14:00:23        12/7/2011       12      7       2011    14      659     520862  4817823 210     40
8:00:46 2/25/2013       2       25      2013    8       671     521195  4817824 210     40
4:00:26 3/22/2011       3       22      2011    4       665     521153  4817824 210     40
10:00:34        12/18/2011      12      18      2011    10      658     521644  4817826 208     40
2:00:48 3/11/2013       3       11      2013    2       663     524298  4817835 125     39
4:00:44 3/25/2009       3       25      2009    4       633     521283  4817824 209     40
18:00:53        2/26/2014       2       26      2014    18      914     522711  4817829 206     40
10:00:04        2/19/2010       2       19      2010    10      633     525594  4817839 92      40
10:00:53        1/6/2011        1       6       2011    10      650     521636  4817826 208     40
0:00:48 3/26/2009       3       26      2009    0       647     521764  4817826 208     40
18:00:37        4/14/2009       4       14      2009    18      641     523792  4817833 203 40
18:00:49 3/20/2010 3 20 2010 18 638 521044 4817824 210 40
14:00:18 1/1/2010 1 1 2010 14 647 521680 4817826 208 40
16:00:55 4/12/2012 4 12 2012 16 677 522154 4817828 207 40
10:00:41 4/21/2011 4 21 2011 10 663 521894 4817827 208 40
18:00:47 1/9/2011 1 9 2011 18 638 520824 4817823 210 40
12:00:42 2/12/2011 2 12 2011 12 654 520926 4817824 210 40
8:00:24 12/9/2011 12 9 2011 8 658 521739 4817826 208 40
12:00:35 12/18/2011 12 18 2011 12 658 521632 4817826 208 40
0:00:15 3/19/2012 3 19 2012 0 658 520972 4817824 210 40
6:00:47 3/12/2011 3 12 2011 6 655 521342 4817825 209 40
8:00:41 3/13/2010 3 13 2010 8 650 526275 4817843 90 40
12:00:41 12/30/2009 12 30 2009 12 647 521669 4817826 208 40
8:00:55 1/12/2010 1 12 2010 8 641 520800 4817824 211 40
18:00:53 1/16/2011 1 16 2011 18 641 520947 4817824 210 40
2:00:18 1/18/2011 1 18 2011 2 650 521170 4817825 210 40
22:00:54 4/21/2011 4 21 2011 22 665 523248 4817832 204 40
22:00:27 1/16/2014 1 16 2014 22 671 520617 4817823 211 40
6:00:54 1/12/2010 1 12 2010 6 641 520792 4817824 211 40
2:00:53 1/23/2010 1 23 2010 2 642 525279 4817839 92 40
16:00:54 3/12/2012 3 12 2012 16 663 522153 4817828 207 40
12:00:37 11/23/2011 11 23 2011 12 655 520801 4817824 211 40
16:01:20 2/24/2011 2 24 2011 16 647 522739 4817830 206 40
6:00:54 2/17/2011 2 17 2011 6 655 521450 4817826 209 40
10:01:11 3/18/2010 3 18 2010 10 653 521916 4817827 208 40
14:00:48 3/29/2009 3 29 2009 14 633 521959 4817828 208 40



2:00:57 3/22/2010 3 22 2010 2 653 520810 4817824 210 40
18:00:23 12/7/2010 12 7 2010 18 655 525601 4817840 92 40
2:00:51 3/24/2011 3 24 2011 2 655 521524 4817826 209 40
6:00:57 1/29/2011 1 29 2011 6 641 521640 4817827 208 40
18:01:05 2/17/2010 2 17 2010 18 647 525626 4817841 91 40
2:00:32 1/23/2010 1 23 2010 2 647 520170 4817822 212 40
18:00:38 3/23/2011 3 23 2011 18 654 520658 4817823 211 40
20:00:53 1/25/2013 1 25 2013 20 679 520661 4817824 211 40
14:01:11 12/13/2012 12 13 2012 14 680 525349 4817840 92 40
4:01:12 2/25/2013 2 25 2013 4 671 521180 4817825 210 40
8:00:30 1/27/2011 1 27 2011 8 655 521635 4817827 208 40
2:00:39 1/16/2010 1 16 2010 2 638 520788 4817824 211 40
2:00:53 1/28/2013 1 28 2013 2 677 520698 4817824 211 40
22:00:56 1/23/2010 1 23 2010 22 643 525562 4817841 92 40
12:00:47 2/1/2009 2 1 2009 12 633 521460 4817826 209 40
0:00:23 3/20/2011 3 20 2011 0 650 521531 4817827 209 40
18:00:44 3/26/2012 3 26 2012 18 680 521425 4817826 209 40
6:00:54 1/28/2013 1 28 2013 6 677 520707 4817824 211 40
22:00:53 3/17/2014 3 17 2014 22 907 521204 4817826 209 40
10:00:54 12/30/2009 12 30 2009 10 640 521673 4817827 208 40
0:00:53 2/26/2011 2 26 2011 0 650 521761 4817828 208 40
18:00:54 4/3/2010 4 3 2010 18 638 521766 4817828 208 40
4:00:42 2/18/2010 2 18 2010 4 638 525323 4817840 92 40
0:00:45 12/22/2013 12 22 2013 0 671 520770 4817824 211 40
18:00:49 1/15/2010 1 15 2010 18 638 520843 4817825 210 40
4:00:42 3/16/2013 3 16 2013 4 663 520852 4817825 210 40
16:00:43 2/17/2010 2 17 2010 16 647 525538 4817841 92 40
10:00:53 3/4/2013 3 4 2013 10 677 521253 4817826 209 40
4:00:53 4/12/2011 4 12 2011 4 665 521084 4817826 210 40
8:00:42 1/29/2011 1 29 2011 8 641 521640 4817827 208 40
8:01:03 4/19/2014 4 19 2014 8 914 523008 4817832 205 40
8:00:53 12/27/2012 12 27 2012 8 677 520765 4817825 211 40
10:01:18 3/4/2013 3 4 2013 10 657 521172 4817826 210 40
16:00:54 3/18/2008 3 18 2008 16 633 521618 4817827 208 40
12:00:44 2/23/2013 2 23 2013 12 679 521358 4817826 209 40
22:00:56 4/28/2014 4 28 2014 22 908 522869 4817832 205 40
10:00:50 2/19/2010 2 19 2010 10 643 525573 4817841 92 40
2:00:53 12/16/2013 12 16 2013 2 917 521946 4817829 208 40
0:00:47 12/13/2011 12 13 2011 0 667 524195 4817836 125 39
14:00:42 2/14/2014 2 14 2014 14 679 521661 4817828 208 40
4:00:54 2/17/2010 2 17 2010 4 638 525056 4817840 93 40
8:00:54 2/17/2011 2 17 2011 8 655 521455 4817827 209 40
4:00:53 1/28/2013 1 28 2013 4 677 520701 4817825 211 40
22:00:47 3/18/2013 3 18 2013 22 671 523422 4817834 204 40
14:00:13 2/28/2010 2 28 2010 14 633 520699 4817825 211 40
18:00:53 1/6/2013 1 6 2013 18 665 523899 4817835 203 40
12:01:23 12/9/2012 12 9 2012 12 677 524855 4817839 93 40
16:01:48 4/1/2010 4 1 2010 16 641 524256 4817837 125 39
8:00:47 4/22/2013 4 22 2013 8 677 521286 4817827 209 40
18:00:53 2/3/2013 2 3 2013 18 665 520569 4817825 211 40
16:00:11 12/2/2008 12 2 2008 16 633 520861 4817825 210 40
18:00:54 5/4/2009 5 4 2009 18 634 521104 4817826 210 40
2:00:41 3/5/2013 3 5 2013 2 679 521183 4817827 210 40
4:00:36 4/14/2012 4 14 2012 4 673 524283 4817837 125 39



16:00:30 2/15/2014 2 15 2014 16 679 520805 4817826 210 40
2:00:41 3/7/2012 3 7 2012 2 663 521248 4817827 209 40
6:00:56 12/27/2012 12 27 2012 6 677 520763 4817826 211 40
14:00:53 1/15/2010 1 15 2010 14 641 520879 4817826 210 40
22:00:54 12/24/2012 12 24 2012 22 670 521449 4817828 209 40
16:00:23 2/21/2009 2 21 2009 16 632 525183 4817841 93 40
14:00:53 12/26/2010 12 26 2010 14 647 521151 4817827 210 40
14:00:25 12/22/2013 12 22 2013 14 657 521188 4817827 210 40
18:00:47 2/16/2009 2 16 2009 18 633 521027 4817827 210 40
6:00:55 12/30/2009 12 30 2009 6 639 522332 4817831 207 40
6:00:52 12/30/2010 12 30 2010 6 647 520748 4817826 211 40
4:00:45 12/30/2009 12 30 2009 4 639 522338 4817831 207 40
18:00:47 3/20/2011 3 20 2011 18 669 521832 4817829 208 40
8:01:24 4/19/2012 4 19 2012 8 666 524721 4817840 94 40
18:00:53 3/13/2013 3 13 2013 18 663 521822 4817830 208 40
18:00:25 3/9/2013 3 9 2013 18 671 520865 4817827 210 40
12:00:47 1/17/2011 1 17 2011 12 650 521079 4817827 210 40
12:00:53 1/25/2011 1 25 2011 12 654 520707 4817826 211 40
16:00:24 3/25/2011 3 25 2011 16 664 521720 4817829 208 40
4:00:53 3/20/2008 3 20 2008 4 632 521842 4817830 208 40
16:00:41 3/16/2009 3 16 2009 16 634 521867 4817830 208 40
4:00:54 12/27/2012 12 27 2012 4 677 520761 4817826 211 40
18:00:14 12/29/2009 12 29 2009 18 643 521047 4817827 210 40
0:00:24 4/8/2011 4 8 2011 0 666 524332 4817838 125 39
12:01:48 3/9/2013 3 9 2013 12 671 520908 4817827 210 40
20:00:48 3/1/2013 3 1 2013 20 677 521769 4817830 208 40
12:00:56 1/30/2012 1 30 2012 12 663 521238 4817828 209 40
22:00:53 3/25/2012 3 25 2012 22 663 521094 4817828 210 40
4:00:49 3/27/2012 3 27 2012 4 670 521540 4817829 209 40
6:00:53 3/24/2011 3 24 2011 6 655 521524 4817829 209 40
6:00:54 1/14/2011 1 14 2011 6 654 521874 4817830 208 40
16:00:31 1/15/2010 1 15 2010 16 641 520880 4817827 210 40
10:00:53 1/21/2012 1 21 2012 10 665 521227 4817828 209 40
18:00:16 4/20/2008 4 20 2008 18 631 525060 4817841 93 40
8:00:44 3/8/2012 3 8 2012 8 658 521586 4817829 209 40
2:00:31 1/24/2010 1 24 2010 2 642 525705 4817844 91 40
0:00:56 12/17/2012 12 17 2012 0 665 524890 4817841 93 40
2:00:52 4/14/2012 4 14 2012 2 673 524277 4817839 125 39
14:00:52 12/9/2010 12 9 2010 14 654 520903 4817827 210 40
6:00:54 2/17/2014 2 17 2014 6 914 521065 4817828 210 40
0:00:56 3/28/2013 3 28 2013 0 663 524896 4817841 93 40
18:00:56 2/17/2010 2 17 2010 18 646 525457 4817843 92 40
8:00:44 1/9/2011 1 9 2011 8 657 521455 4817829 209 40
18:00:41 5/2/2008 5 2 2008 18 634 521139 4817828 210 40
18:00:56 12/22/2013 12 22 2013 18 911 525947 4817845 91 40
14:00:41 2/19/2010 2 19 2010 14 647 525594 4817844 92 40
22:00:56 4/22/2014 4 22 2014 22 913 523600 4817837 204 40
6:01:12 3/20/2014 3 20 2014 6 917 524938 4817842 93 40
0:00:48 1/30/2014 1 30 2014 0 916 523787 4817837 203 40
6:00:53 2/18/2010 2 18 2010 6 638 525328 4817843 92 40
16:00:53 4/6/2014 4 6 2014 16 679 521259 4817829 209 40
8:00:42 12/20/2010 12 20 2010 8 647 521408 4817829 209 40
0:00:48 3/26/2012 3 26 2012 0 663 521093 4817829 210 40
6:00:44 4/17/2011 4 17 2011 6 664 526300 4817847 90 40



18:00:25 1/5/2012 1 5 2012 18 663 521858 4817831 208 40
18:00:55 1/5/2010 1 5 2010 18 644 522115 4817832 207 40
10:00:54 11/23/2011 11 23 2011 10 655 520802 4817828 211 40
22:00:36 1/21/2012 1 21 2012 22 665 521102 4817829 210 40
20:00:23 12/23/2012 12 23 2012 20 665 521488 4817830 209 40
22:00:54 3/16/2010 3 16 2010 22 640 521757 4817831 208 40
22:00:56 3/25/2008 3 25 2008 22 633 521497 4817830 209 40
18:00:42 3/4/2010 3 4 2010 18 643 525584 4817844 92 40
10:00:55 2/19/2010 2 19 2010 10 638 525471 4817844 92 40
10:00:41 1/5/2010 1 5 2010 10 639 521650 4817831 208 40
12:00:53 1/15/2010 1 15 2010 12 641 520879 4817828 210 40
6:00:13 3/27/2011 3 27 2011 6 666 521285 4817829 209 40
0:00:24 3/9/2013 3 9 2013 0 658 521486 4817830 209 40
22:00:54 2/10/2009 2 10 2009 22 637 525369 4817844 92 40
4:00:46 4/4/2008 4 4 2008 4 632 521545 4817830 209 40
18:00:41 2/7/2011 2 7 2011 18 639 523811 4817838 203 40
10:00:32 2/19/2009 2 19 2009 10 633 521495 4817830 209 40
6:00:32 3/27/2012 3 27 2012 6 670 521540 4817830 209 40
22:00:56 3/24/2009 3 24 2009 22 637 524346 4817840 125 39
22:00:53 3/19/2011 3 19 2011 22 666 521482 4817830 209 40
12:00:48 12/30/2009 12 30 2009 12 640 521676 4817831 208 40
8:00:58 3/15/2011 3 15 2011 8 801 522148 4817832 207 40
14:00:22 3/22/2010 3 22 2010 14 644 521882 4817832 208 40
18:00:20 4/6/2011 4 6 2011 18 665 524828 4817842 93 40
8:00:47 2/9/2011 2 9 2011 8 646 521173 4817829 210 40
10:00:42 2/21/2009 2 21 2009 10 637 525063 4817843 93 40
18:00:53 12/2/2010 12 2 2010 18 655 525198 4817843 93 40
10:00:45 2/12/2011 2 12 2011 10 654 520940 4817829 210 40
18:01:16 1/6/2011 1 6 2011 18 801 521569 4817831 209 40
20:00:42 12/24/2012 12 24 2012 20 658 521504 4817831 209 40
0:00:53 2/14/2013 2 14 2013 0 665 520683 4817828 211 40
0:00:54 3/10/2013 3 10 2013 0 671 520836 4817829 210 40
2:00:49 4/11/2011 4 11 2011 2 659 520952 4817829 210 40
12:00:27 1/6/2011 1 6 2011 12 650 521633 4817831 208 40
8:01:15 3/31/2012 3 31 2012 8 673 524968 4817843 93 40
2:00:29 3/29/2014 3 29 2014 2 909 525849 4817846 91 40
14:00:55 3/21/2013 3 21 2013 14 679 521111 4817830 210 40
6:00:50 4/28/2014 4 28 2014 6 913 526001 4817847 91 40
16:00:25 12/17/2008 12 17 2008 16 635 521854 4817832 208 40
22:00:48 3/7/2010 3 7 2010 22 638 524309 4817841 125 39
2:00:41 3/8/2014 3 8 2014 2 917 521075 4817830 210 40
2:00:54 2/19/2010 2 19 2010 2 633 524702 4817842 94 40
22:00:53 3/24/2011 3 24 2011 22 654 521314 4817830 209 40
8:00:24 1/8/2012 1 8 2012 8 658 521224 4817830 209 40
16:00:37 2/27/2009 2 27 2009 16 633 521626 4817832 208 40
0:01:08 11/11/2013 11 11 2013 0 909 524669 4817842 94 40
22:00:47 12/2/2010 12 2 2010 22 655 525196 4817844 93 40
6:00:54 12/16/2013 12 16 2013 6 917 521942 4817833 208 40
22:00:53 3/17/2014 3 17 2014 22 679 520728 4817829 211 40
12:00:42 2/23/2009 2 23 2009 12 632 525165 4817844 93 40
18:00:23 12/24/2012 12 24 2012 18 670 521461 4817831 209 40
2:00:48 2/28/2011 2 28 2011 2 642 521513 4817831 209 40
8:01:24 3/2/2013 3 2 2013 8 677 521448 4817831 209 40
18:01:06 12/30/2010 12 30 2010 18 639 523384 4817838 204 40



18:00:50 1/21/2012 1 21 2012 18 665 521177 4817830 210 40
20:00:53 1/16/2014 1 16 2014 20 671 520622 4817829 211 40
12:00:23 2/23/2013 2 23 2013 12 677 521311 4817831 209 40
4:00:55 3/26/2010 3 26 2010 4 654 525819 4817847 91 40
22:00:54 4/6/2014 4 6 2014 22 917 521087 4817830 210 40
22:00:47 3/19/2010 3 19 2010 22 657 520803 4817829 210 40
6:37:25 5/1/2014 5 1 2014 6 657 521062 4817830 210 40
4:00:45 2/17/2011 2 17 2011 4 655 521438 4817831 209 40
10:00:49 4/19/2011 4 19 2011 10 655 522628 4817835 206 40
2:01:29 3/1/2011 3 1 2011 2 655 522229 4817834 207 40
22:00:54 3/4/2013 3 4 2013 22 679 521179 4817831 210 40
6:00:38 3/7/2012 3 7 2012 6 666 521219 4817831 209 40
6:00:56 4/17/2012 4 17 2012 6 676 521938 4817833 208 40
8:00:55 1/11/2011 1 11 2011 8 641 521704 4817832 208 40
22:00:55 4/20/2012 4 20 2012 22 677 525147 4817844 93 40
6:00:30 3/6/2010 3 6 2010 6 638 524328 4817841 125 39
0:00:54 12/30/2009 12 30 2009 0 640 521721 4817833 208 40
18:00:39 2/6/2009 2 6 2009 18 632 521849 4817833 208 40
16:00:48 1/31/2013 1 31 2013 16 680 520722 4817829 211 40
22:00:47 3/9/2013 3 9 2013 22 671 520829 4817830 210 40
22:00:31 1/15/2010 1 15 2010 22 638 520838 4817830 210 40
4:00:38 1/1/2010 1 1 2010 4 644 525753 4817847 91 40
2:00:30 2/20/2011 2 20 2011 2 654 521195 4817831 210 40
22:00:51 12/12/2013 12 12 2013 22 917 522011 4817834 207 40
2:00:23 3/20/2008 3 20 2008 2 632 521751 4817833 208 40
0:00:54 3/21/2011 3 21 2011 0 662 521757 4817833 208 40
8:00:53 4/14/2010 4 14 2010 8 652 521391 4817832 209 40
14:00:51 2/13/2011 2 13 2011 14 650 521481 4817832 209 40
0:00:53 12/27/2012 12 27 2012 0 677 520750 4817830 211 40
6:00:41 2/27/2011 2 27 2011 6 650 521673 4817833 208 40
8:00:54 12/24/2009 12 24 2009 8 640 521752 4817833 208 40
0:00:56 1/16/2010 1 16 2010 0 638 520798 4817830 211 40
0:00:48 3/5/2013 3 5 2013 0 679 521176 4817832 210 40
0:00:50 4/28/2011 4 28 2011 0 669 524678 4817844 94 40
14:01:12 4/12/2012 4 12 2012 14 677 522171 4817835 207 40
0:00:55 3/20/2010 3 20 2010 0 657 520796 4817831 211 40
4:00:53 3/24/2011 3 24 2011 4 655 521525 4817833 209 40
0:00:36 2/26/2011 2 26 2011 0 653 521581 4817833 209 40
2:00:54 4/11/2011 4 11 2011 2 665 521141 4817832 210 40
19:41:26 12/16/2013 12 16 2013 19 657 521550 4817833 209 40
10:00:55 2/18/2010 2 18 2010 10 638 524826 4817845 93 40
12:00:17 1/14/2010 1 14 2010 12 647 520927 4817831 210 40
22:00:48 2/9/2009 2 9 2009 22 632 521263 4817832 209 40
12:00:56 4/26/2014 4 26 2014 12 909 522005 4817835 208 40
2:00:53 12/18/2010 12 18 2010 2 647 521111 4817832 210 40
2:01:06 4/29/2009 4 29 2009 2 640 523116 4817839 205 40
18:00:54 12/3/2010 12 3 2010 18 655 524759 4817844 94 40
18:00:54 2/5/2012 2 5 2012 18 663 525005 4817845 93 40
22:01:22 12/24/2008 12 24 2008 22 637 525153 4817846 93 40
13:40:49 12/16/2013 12 16 2013 13 657 521374 4817833 209 40
2:00:47 2/6/2011 2 6 2011 2 641 521151 4817832 210 40
6:00:56 12/18/2010 12 18 2010 6 647 521098 4817832 210 40
4:00:31 1/8/2012 1 8 2012 4 663 521293 4817833 209 40
10:00:54 2/28/2009 2 28 2009 10 633 522005 4817835 208 40



12:00:26 12/28/2010 12 28 2010 12 642 525125 4817846 93 40
0:00:18 3/20/2012 3 20 2012 0 663 521066 4817832 210 40
22:00:53 3/20/2011 3 20 2011 22 669 521830 4817835 208 40
18:00:43 2/19/2010 2 19 2010 18 646 525307 4817847 92 40
4:00:53 2/28/2011 2 28 2011 4 642 521514 4817834 209 40
22:00:47 12/17/2010 12 17 2010 22 647 521110 4817832 210 40
4:00:54 12/16/2013 12 16 2013 4 917 521952 4817835 208 40
18:00:44 1/12/2012 1 12 2012 18 658 525678 4817848 91 40
4:00:26 4/11/2011 4 11 2011 4 659 520950 4817832 210 40
18:00:42 2/10/2009 2 10 2009 18 637 525384 4817847 92 40
6:00:15 4/25/2008 4 25 2008 6 633 521716 4817835 208 40
2:00:56 4/20/2009 4 20 2009 2 634 521904 4817835 208 40
14:00:24 2/5/2009 2 5 2009 14 632 522226 4817836 207 40
18:00:54 3/25/2012 3 25 2012 18 675 520973 4817832 210 40
12:00:47 1/10/2011 1 10 2011 12 641 521989 4817835 208 40
16:00:54 4/7/2013 4 7 2013 16 671 522148 4817836 207 40
18:00:35 12/28/2008 12 28 2008 18 637 523527 4817841 204 40
12:00:53 2/20/2013 2 20 2013 12 663 521340 4817833 209 40
20:00:47 1/10/2012 1 10 2012 20 663 524271 4817843 125 39
18:00:41 3/3/2010 3 3 2010 18 640 525034 4817846 93 40
19:31:53 12/13/2013 12 13 2013 19 657 520150 4817830 212 40
0:00:56 3/15/2010 3 15 2010 0 640 521332 4817834 209 40
6:00:54 1/13/2011 1 13 2011 6 801 524223 4817843 125 39
4:00:49 2/27/2011 2 27 2011 4 650 521674 4817835 208 40
18:00:56 1/20/2012 1 20 2012 18 665 521194 4817833 210 40
4:00:53 3/7/2012 3 7 2012 4 666 521214 4817833 209 40
18:00:55 12/24/2010 12 24 2010 18 639 524808 4817846 94 40
0:00:47 4/30/2011 4 30 2011 0 658 525440 4817848 92 40
22:00:47 4/9/2014 4 9 2014 22 907 525878 4817850 91 40
6:00:49 3/13/2010 3 13 2010 6 650 526139 4817851 90 40
2:00:43 3/18/2011 3 18 2011 2 662 521519 4817834 209 40
6:01:12 1/14/2011 1 14 2011 6 638 521683 4817835 208 40
18:00:54 12/17/2010 12 17 2010 18 647 521110 4817833 210 40
0:00:21 3/25/2011 3 25 2011 0 654 521311 4817834 209 40
6:00:48 3/26/2010 3 26 2010 6 654 525817 4817850 91 40
18:00:48 4/13/2010 4 13 2010 18 655 524661 4817845 94 40
2:01:18 2/17/2010 2 17 2010 2 638 525099 4817847 93 40
18:00:48 2/15/2010 2 15 2010 18 639 524932 4817847 93 40
22:00:54 1/6/2009 1 6 2009 22 635 523651 4817842 203 40
2:00:38 1/6/2012 1 6 2012 2 658 520833 4817833 210 40
6:00:42 4/11/2011 4 11 2011 6 665 521143 4817834 210 40
10:00:56 1/1/2010 1 1 2010 10 647 521705 4817836 208 40
6:00:43 4/11/2011 4 11 2011 6 659 520952 4817833 210 40
0:00:48 2/20/2010 2 20 2010 0 633 525488 4817849 92 40
10:01:48 3/13/2012 3 13 2012 10 641 521912 4817836 208 40
14:00:54 1/8/2011 1 8 2011 14 650 521139 4817834 210 40
6:00:55 1/29/2011 1 29 2011 6 647 521607 4817836 208 40
6:00:11 2/27/2011 2 27 2011 6 654 521693 4817836 208 40
4:00:53 12/17/2013 12 17 2013 4 917 521910 4817837 208 40
6:00:54 12/20/2013 12 20 2013 6 917 521644 4817836 208 40
2:00:42 4/12/2011 4 12 2011 2 654 524824 4817847 93 40
16:00:42 2/18/2014 2 18 2014 16 917 521633 4817836 208 40
4:00:53 2/18/2010 2 18 2010 4 639 525783 4817850 91 40
0:00:24 3/1/2010 3 1 2010 0 633 520655 4817833 211 40



6:00:48 4/29/2014 4 29 2014 6 907 523055 4817841 205 40
8:01:11 11/22/2010 11 22 2010 8 647 521961 4817837 208 40
14:01:07 3/22/2011 3 22 2011 14 665 521871 4817837 208 40
16:00:23 3/22/2010 3 22 2010 16 651 522427 4817838 206 40
6:00:43 2/19/2010 2 19 2010 6 633 524703 4817847 94 40
2:00:54 4/28/2011 4 28 2011 2 669 524245 4817845 125 39
18:00:43 3/25/2008 3 25 2008 18 633 521490 4817836 209 40
10:00:28 1/5/2013 1 5 2013 10 671 521168 4817835 210 40
6:00:48 2/18/2010 2 18 2010 6 639 525785 4817851 91 40
14:00:41 12/23/2010 12 23 2010 14 657 520876 4817834 210 40
2:00:54 12/9/2011 12 9 2011 2 655 522002 4817837 208 40
18:00:56 11/28/2010 11 28 2010 18 654 521906 4817837 208 40
8:00:25 4/26/2011 4 26 2011 8 658 524617 4817847 94 40
4:00:53 3/11/2013 3 11 2013 4 663 524289 4817845 125 39
10:00:53 12/29/2011 12 29 2011 10 650 521837 4817837 208 40
10:00:11 2/19/2010 2 19 2010 10 647 525597 4817850 92 40
2:00:56 2/26/2011 2 26 2011 2 653 521583 4817836 209 40
18:00:47 4/6/2011 4 6 2011 18 655 524824 4817848 93 40
14:00:47 12/24/2012 12 24 2012 14 674 521253 4817835 209 40
12:00:48 2/19/2009 2 19 2009 12 633 521482 4817836 209 40
10:00:54 12/14/2013 12 14 2013 10 917 520934 4817834 210 40
8:00:42 1/7/2011 1 7 2011 8 655 521521 4817836 209 40
2:00:47 3/20/2010 3 20 2010 2 657 520796 4817834 211 40
14:01:24 1/14/2010 1 14 2010 14 647 520917 4817835 210 40
18:00:53 3/24/2009 3 24 2009 18 637 524370 4817846 125 39
14:00:41 1/16/2010 1 16 2010 14 641 520759 4817834 211 40
2:00:51 2/16/2010 2 16 2010 2 646 524376 4817846 125 39
4:00:54 3/21/2012 3 21 2012 4 666 521553 4817837 209 40
22:00:54 3/16/2010 3 16 2010 22 646 520786 4817834 211 40
18:00:12 4/20/2008 4 20 2008 18 634 524844 4817848 93 40
6:00:55 2/20/2009 2 20 2009 6 633 521475 4817837 209 40
12:00:47 2/17/2010 2 17 2010 12 646 525475 4817851 92 40
4:00:55 3/29/2014 3 29 2014 4 909 525843 4817852 91 40
4:00:53 4/28/2011 4 28 2011 4 669 524247 4817846 125 39
12:00:49 1/23/2010 1 23 2010 12 640 521630 4817837 208 40
12:00:41 1/1/2010 1 1 2010 12 647 521704 4817838 208 40
16:00:56 3/31/2009 3 31 2009 16 638 521856 4817838 208 40
0:01:12 4/2/2012 4 2 2012 0 679 523411 4817843 204 40
0:01:18 3/19/2013 3 19 2013 0 671 523380 4817843 204 40
18:00:20 12/24/2008 12 24 2008 18 637 525152 4817850 93 40
0:00:42 2/20/2013 2 20 2013 0 663 521235 4817836 209 40
8:00:29 2/19/2011 2 19 2011 8 657 521278 4817836 209 40
8:00:47 3/5/2014 3 5 2014 8 907 521191 4817836 210 40
8:00:53 2/11/2011 2 11 2011 8 654 521705 4817838 208 40
0:00:53 4/10/2014 4 10 2014 0 907 525875 4817852 91 40
22:00:49 2/19/2013 2 19 2013 22 663 521239 4817836 209 40
2:00:23 1/17/2011 1 17 2011 2 641 521651 4817838 208 40
8:00:53 12/16/2013 12 16 2013 8 917 521939 4817839 208 40
18:00:57 3/22/2010 3 22 2010 18 651 522519 4817841 206 40
18:00:48 3/24/2011 3 24 2011 18 658 521211 4817836 209 40
8:01:17 1/17/2011 1 17 2011 8 641 521686 4817838 208 40
4:00:41 3/13/2010 3 13 2010 4 650 526139 4817854 90 40
16:00:23 1/24/2010 1 24 2010 16 641 521145 4817836 210 40
20:00:54 3/18/2013 3 18 2013 20 671 523411 4817844 204 40



2:00:54 3/26/2008 3 26 2008 2 633 521514 4817838 209 40
20:00:41 3/5/2013 3 5 2013 20 663 521193 4817837 210 40
8:00:41 2/8/2011 2 8 2011 8 646 521215 4817837 209 40
14:00:41 3/31/2009 3 31 2009 14 638 521857 4817839 208 40
10:00:48 2/22/2013 2 22 2013 10 657 521676 4817838 208 40
14:00:56 1/12/2013 1 12 2013 14 665 521662 4817838 208 40
10:00:54 12/30/2009 12 30 2009 10 647 521671 4817838 208 40
18:00:26 2/21/2009 2 21 2009 18 633 521160 4817837 210 40
0:00:27 3/6/2013 3 6 2013 0 663 521188 4817837 210 40
16:00:48 12/5/2010 12 5 2010 16 641 521115 4817837 210 40
4:00:24 2/20/2010 2 20 2010 4 633 525488 4817852 92 40
22:00:48 3/6/2011 3 6 2011 22 654 521302 4817837 209 40
0:01:22 3/15/2014 3 15 2014 0 909 521099 4817837 210 40
12:00:42 12/9/2010 12 9 2010 12 650 521133 4817837 210 40
8:00:48 2/20/2009 2 20 2009 8 633 521474 4817838 209 40
10:00:59 2/19/2014 2 19 2014 10 917 521627 4817838 208 40
16:00:54 12/24/2013 12 24 2013 16 671 521073 4817837 210 40
6:01:23 1/2/2014 1 2 2014 6 914 520751 4817836 211 40
2:00:49 3/17/2011 3 17 2011 2 650 524309 4817848 125 39
0:00:50 3/8/2014 3 8 2014 0 917 521147 4817837 210 40
18:00:38 12/24/2012 12 24 2012 18 663 521446 4817838 209 40
18:00:47 4/8/2009 4 8 2009 18 648 524329 4817848 125 39
8:01:11 3/11/2012 3 11 2012 8 665 521133 4817837 210 40
4:00:12 2/19/2010 2 19 2010 4 633 524697 4817849 94 40
2:00:48 12/27/2012 12 27 2012 2 677 520747 4817836 211 40
0:00:32 4/21/2014 4 21 2014 0 907 521456 4817838 209 40
6:00:24 4/8/2009 4 8 2009 6 634 520606 4817836 211 40
16:00:48 3/30/2014 3 30 2014 16 909 521516 4817838 209 40
0:00:31 3/17/2013 3 17 2013 0 663 521608 4817839 208 40
20:00:53 4/1/2014 4 1 2014 20 917 521964 4817840 208 40
18:00:47 3/3/2014 3 3 2014 18 907 524647 4817849 94 40
0:00:45 2/14/2011 2 14 2011 0 650 521159 4817837 210 40
22:00:45 3/7/2014 3 7 2014 22 917 521146 4817838 210 40
18:00:54 2/14/2010 2 14 2010 18 647 524650 4817849 94 40
22:00:48 4/27/2011 4 27 2011 22 669 524670 4817850 94 40
20:00:54 1/25/2012 1 25 2012 20 663 523705 4817846 203 40
12:00:56 3/4/2014 3 4 2014 12 917 521209 4817838 209 40
0:00:54 1/13/2010 1 13 2010 0 641 521065 4817837 210 40
14:00:56 3/16/2011 3 16 2011 14 801 521979 4817840 208 40
18:00:49 11/29/2010 11 29 2010 18 655 521494 4817839 209 40
20:00:24 1/21/2012 1 21 2012 20 665 521102 4817838 210 40
16:00:42 4/23/2009 4 23 2009 16 634 521373 4817838 209 40
0:00:53 2/16/2010 2 16 2010 0 646 524365 4817849 125 39
2:01:14 2/18/2010 2 18 2010 2 638 525259 4817852 92 40
6:00:55 12/24/2013 12 24 2013 6 907 521122 4817838 210 40
6:00:53 2/11/2011 2 11 2011 6 654 521704 4817840 208 40
18:00:54 12/26/2009 12 26 2009 18 639 521080 4817838 210 40
16:00:27 1/22/2011 1 22 2011 16 801 524615 4817850 94 40
16:00:49 1/23/2011 1 23 2011 16 639 523928 4817847 203 40
12:00:23 12/5/2010 12 5 2010 12 801 521430 4817839 209 40
18:00:45 2/13/2014 2 13 2014 18 908 523699 4817847 203 40
0:00:47 1/7/2009 1 7 2009 0 633 523659 4817846 203 40
10:01:23 2/19/2013 2 19 2013 10 677 521733 4817840 208 40
18:00:59 12/18/2013 12 18 2013 18 907 526176 4817856 90 40



2:00:54 4/12/2011 4 12 2011 2 664 521011 4817838 210 40
6:00:48 3/29/2014 3 29 2014 6 909 525844 4817855 91 40
18:00:59 12/26/2012 12 26 2012 18 674 520910 4817838 210 40
14:00:54 2/12/2014 2 12 2014 14 908 526421 4817857 90 40
18:01:17 3/13/2009 3 13 2009 18 634 521156 4817839 210 40
12:00:54 2/22/2013 2 22 2013 12 679 521688 4817841 208 40
10:00:45 2/23/2013 2 23 2013 10 665 521290 4817839 209 40
4:00:41 1/14/2011 1 14 2011 4 638 521679 4817841 208 40
22:00:44 3/5/2013 3 5 2013 22 663 521191 4817839 210 40
12:01:18 3/18/2008 3 18 2008 12 633 521790 4817841 208 40
16:00:50 4/1/2012 4 1 2012 16 663 522726 4817844 206 40
18:00:56 3/24/2009 3 24 2009 18 639 520893 4817838 210 40
6:00:39 1/17/2011 1 17 2011 6 641 521691 4817841 208 40
22:00:44 12/14/2010 12 14 2010 22 647 521308 4817840 209 40
2:00:25 2/20/2010 2 20 2010 2 633 525488 4817854 92 40
10:00:56 12/22/2013 12 22 2013 10 908 521229 4817840 209 40
0:00:19 1/7/2009 1 7 2009 0 635 523633 4817848 203 40
16:00:54 1/31/2013 1 31 2013 16 665 520959 4817839 210 40
16:00:43 12/26/2010 12 26 2010 16 647 521145 4817839 210 40
16:00:56 3/21/2008 3 21 2008 16 633 521800 4817842 208 40
4:00:57 2/10/2013 2 10 2013 4 677 521264 4817840 209 40
22:00:50 4/15/2009 4 15 2009 22 648 525128 4817853 93 40
0:00:54 3/20/2010 3 20 2010 0 647 520858 4817839 210 40
22:00:25 11/28/2010 11 28 2010 22 654 521925 4817842 208 40
22:00:56 1/23/2010 1 23 2010 22 642 525227 4817854 92 40
0:00:42 1/13/2014 1 13 2014 0 916 523573 4817848 204 40
2:00:43 3/8/2013 3 8 2013 2 657 520850 4817839 210 40
4:00:54 1/24/2010 1 24 2010 4 642 525762 4817856 91 40
2:00:48 12/22/2013 12 22 2013 2 671 520785 4817839 211 40
18:01:17 2/3/2013 2 3 2013 18 657 520512 4817838 211 40
22:00:53 4/28/2011 4 28 2011 22 669 523052 4817846 205 40
8:00:19 4/19/2011 4 19 2011 8 669 522702 4817845 206 40
4:00:50 1/17/2011 1 17 2011 4 641 521686 4817842 208 40
22:00:41 4/1/2011 4 1 2011 22 666 521310 4817840 209 40
22:00:56 12/5/2010 12 5 2010 22 650 521926 4817842 208 40
8:00:47 1/6/2010 1 6 2010 8 643 521192 4817840 210 40
18:00:24 3/17/2011 3 17 2011 18 660 521430 4817841 209 40
12:00:48 2/25/2011 2 25 2011 12 653 521565 4817841 209 40
4:00:54 2/11/2011 2 11 2011 4 654 521704 4817842 208 40
0:00:22 3/9/2010 3 9 2010 0 640 525939 4817857 91 40
10:00:30 1/16/2010 1 16 2010 10 641 520776 4817839 211 40
16:00:30 4/13/2010 4 13 2010 16 654 521942 4817843 208 40
18:00:21 4/25/2011 4 25 2011 18 667 524516 4817852 94 40
16:00:48 2/5/2012 2 5 2012 16 665 524760 4817853 94 40
14:00:50 1/17/2010 1 17 2010 14 641 520897 4817840 210 40
6:00:54 1/31/2011 1 31 2011 6 657 521197 4817841 210 40
12:00:49 2/25/2011 2 25 2011 12 654 521553 4817842 209 40
4:00:48 4/6/2011 4 6 2011 4 661 524317 4817851 125 39
22:00:47 3/7/2013 3 7 2013 22 671 520856 4817840 210 40
22:00:47 4/27/2011 4 27 2011 22 658 525355 4817855 92 40
6:00:13 2/27/2011 2 27 2011 6 639 521651 4817842 208 40
8:00:44 4/22/2011 4 22 2011 8 655 521782 4817843 208 40
12:00:49 1/16/2010 1 16 2010 12 641 520814 4817840 210 40
14:01:12 2/6/2010 2 6 2010 14 638 521142 4817841 210 40



0:00:45 2/10/2014 2 10 2014 0 908 523523 4817849 204 40
8:00:54 2/2/2013 2 2 2013 8 677 521212 4817841 209 40
4:00:42 3/23/2013 3 23 2013 4 677 520832 4817840 210 40
10:00:56 1/23/2011 1 23 2011 10 657 520978 4817840 210 40
18:00:30 4/24/2009 4 24 2009 18 634 521876 4817843 208 40
18:00:54 3/18/2010 3 18 2010 18 653 521750 4817843 208 40
18:03:05 3/20/2010 3 20 2010 18 641 521114 4817841 210 40
22:00:42 3/29/2010 3 29 2010 22 642 525775 4817857 91 40
16:00:41 3/27/2011 3 27 2011 16 654 521719 4817843 208 40
8:00:24 2/13/2011 2 13 2011 8 650 521118 4817841 210 40
18:00:57 3/4/2010 3 4 2010 18 638 524607 4817853 94 40
10:00:49 1/7/2010 1 7 2010 10 643 521188 4817841 210 40
8:00:47 2/11/2011 2 11 2011 8 655 521691 4817843 208 40
22:00:32 3/14/2014 3 14 2014 22 909 521098 4817841 210 40
14:00:48 1/23/2010 1 23 2010 14 633 521775 4817843 208 40
20:00:53 3/7/2013 3 7 2013 20 671 520852 4817840 210 40
4:00:48 3/8/2014 3 8 2014 4 917 521155 4817841 210 40
12:00:23 3/22/2011 3 22 2011 12 665 521870 4817844 208 40
22:00:42 3/19/2010 3 19 2010 22 647 520856 4817840 210 40
6:00:54 2/25/2013 2 25 2013 6 679 521260 4817842 209 40
22:00:43 3/8/2010 3 8 2010 22 640 525936 4817858 91 40
4:00:51 12/21/2013 12 21 2013 4 914 521165 4817842 210 40
20:00:47 12/16/2012 12 16 2012 20 665 525840 4817858 91 40
22:01:44 12/26/2012 12 26 2012 22 674 520911 4817841 210 40
12:01:12 1/30/2011 1 30 2011 12 655 520776 4817841 211 40
10:00:48 2/19/2009 2 19 2009 10 632 524958 4817855 93 40
2:01:12 3/25/2011 3 25 2011 2 654 521346 4817842 209 40
10:00:48 2/22/2009 2 22 2009 10 634 521397 4817843 209 40
6:00:20 3/11/2013 3 11 2013 6 663 524287 4817852 125 39
16:00:25 3/11/2011 3 11 2011 16 655 521846 4817844 208 40
10:00:14 2/19/2009 2 19 2009 10 637 525010 4817855 93 40
16:00:55 1/21/2012 1 21 2012 16 665 521161 4817842 210 40
2:00:55 2/17/2011 2 17 2011 2 655 521443 4817843 209 40
4:00:54 1/31/2011 1 31 2011 4 657 521195 4817842 210 40
16:00:54 2/19/2013 2 19 2013 16 677 521458 4817843 209 40
12:00:42 11/28/2010 11 28 2010 12 654 520981 4817842 210 40
10:00:47 3/3/2013 3 3 2013 10 677 521511 4817843 209 40
10:02:20 2/7/2012 2 7 2012 10 641 521469 4817843 209 40
18:00:57 3/7/2010 3 7 2010 18 638 524306 4817853 125 39
14:00:41 12/31/2010 12 31 2010 14 647 521105 4817842 210 40
4:00:53 3/31/2011 3 31 2011 4 654 520871 4817841 210 40
2:00:53 4/6/2011 4 6 2011 2 661 524315 4817853 125 39
20:00:23 3/14/2014 3 14 2014 20 914 520945 4817842 210 40
8:00:55 1/7/2011 1 7 2011 8 657 521470 4817843 209 40
4:00:41 3/25/2009 3 25 2009 4 637 523473 4817850 204 40
18:00:43 12/2/2010 12 2 2010 18 638 520449 4817840 211 40
10:00:53 11/28/2010 11 28 2010 10 654 520980 4817842 210 40
16:01:17 3/25/2011 3 25 2011 16 660 521892 4817845 208 40
12:00:08 2/22/2009 2 22 2009 12 634 521375 4817843 209 40
6:00:55 3/8/2014 3 8 2014 6 917 521155 4817843 210 40
6:00:47 3/25/2009 3 25 2009 6 637 523399 4817850 204 40
4:00:06 12/24/2013 12 24 2013 4 911 524524 4817854 94 40
6:00:53 3/11/2012 3 11 2012 6 663 521678 4817845 208 40
12:00:47 12/20/2013 12 20 2013 12 914 521082 4817843 210 40



0:00:41 4/28/2011 4 28 2011 0 658 525370 4817858 92 40
22:00:41 3/19/2011 3 19 2011 22 667 520947 4817842 210 40
18:00:53 12/5/2010 12 5 2010 18 650 521927 4817845 208 40
2:00:48 1/26/2013 1 26 2013 2 677 520713 4817842 211 40
22:00:55 1/10/2012 1 10 2012 22 663 524267 4817854 125 39
10:00:53 1/3/2011 1 3 2011 10 642 523818 4817852 203 40
6:00:55 12/21/2009 12 21 2009 6 644 525402 4817858 92 40
10:00:41 2/11/2014 2 11 2014 10 679 521764 4817845 208 40
20:00:54 4/5/2014 4 5 2014 20 916 526172 4817861 90 40
6:00:42 12/23/2012 12 23 2012 6 665 522038 4817846 207 40
10:00:54 2/4/2013 2 4 2013 10 657 521488 4817844 209 40
2:00:41 3/27/2012 3 27 2012 2 663 521381 4817844 209 40
12:01:12 1/20/2011 1 20 2011 12 647 522118 4817846 207 40
16:00:53 1/12/2013 1 12 2013 16 680 521356 4817844 209 40
18:00:24 12/24/2009 12 24 2009 18 641 521680 4817845 208 40
4:00:47 3/17/2010 3 17 2010 4 650 526063 4817861 90 40
8:00:41 11/30/2010 11 30 2010 8 655 521726 4817846 208 40
8:00:53 4/1/2012 4 1 2012 8 677 521639 4817845 208 40
6:00:55 1/6/2010 1 6 2010 6 640 521938 4817846 208 40
12:00:54 1/17/2010 1 17 2010 12 641 520897 4817843 210 40
0:00:41 4/4/2009 4 4 2009 0 644 521312 4817844 209 40
10:00:41 1/6/2013 1 6 2013 10 671 521094 4817844 210 40
16:00:52 3/3/2014 3 3 2014 16 917 520906 4817843 210 40
12:00:42 1/20/2014 1 20 2014 12 914 520485 4817842 211 40
18:00:54 4/4/2011 4 4 2011 18 650 526178 4817862 90 40
22:00:56 4/3/2009 4 3 2009 22 644 521208 4817844 209 40
12:01:02 1/26/2014 1 26 2014 12 679 521186 4817844 210 40
14:00:42 2/1/2011 2 1 2011 14 638 522019 4817847 207 40
4:00:21 3/17/2011 3 17 2011 4 650 524328 4817855 125 39
22:00:53 4/15/2014 4 15 2014 22 917 525830 4817860 91 40
16:00:53 4/12/2012 4 12 2012 16 665 521965 4817847 208 40
22:00:42 12/29/2010 12 29 2010 22 801 523661 4817853 203 40
14:00:39 4/12/2012 4 12 2012 14 665 521974 4817847 208 40
6:00:48 2/25/2013 2 25 2013 6 665 521243 4817845 209 40
10:00:56 2/14/2014 2 14 2014 10 917 521605 4817846 208 40
16:00:48 4/4/2012 4 4 2012 16 665 521331 4817845 209 40
12:00:42 2/25/2014 2 25 2014 12 917 521992 4817847 208 40
4:00:47 2/27/2011 2 27 2011 4 654 521693 4817846 208 40
14:00:32 2/21/2011 2 21 2011 14 646 521439 4817845 209 40
12:00:47 2/1/2013 2 1 2013 12 680 521267 4817845 209 40
18:00:23 2/16/2010 2 16 2010 18 633 525085 4817858 93 40
6:00:54 3/17/2010 3 17 2010 6 642 525611 4817860 92 40
8:01:17 2/10/2013 2 10 2013 8 677 521437 4817846 209 40
14:00:48 3/25/2011 3 25 2011 14 664 521731 4817847 208 40
10:00:44 1/30/2011 1 30 2011 10 647 520702 4817843 211 40
2:00:36 4/10/2012 4 10 2012 2 675 524693 4817857 94 40
12:00:56 2/10/2011 2 10 2011 12 654 521804 4817847 208 40
6:00:47 2/10/2013 2 10 2013 6 677 521432 4817846 209 40
0:00:54 3/15/2010 3 15 2010 0 639 520707 4817844 211 40
6:00:44 3/27/2011 3 27 2011 6 658 521330 4817846 209 40
0:00:48 3/27/2009 3 27 2009 0 647 521155 4817845 210 40
2:00:55 4/22/2011 4 22 2011 2 668 525998 4817862 91 40
10:01:06 2/10/2011 2 10 2011 10 655 521664 4817847 208 40
0:00:56 3/30/2010 3 30 2010 0 642 525775 4817861 91 40



18:00:15 3/23/2011 3 23 2011 18 655 521511 4817846 209 40
16:01:42 3/30/2010 3 30 2010 16 640 526379 4817864 90 40
10:01:12 2/23/2013 2 23 2013 10 677 521262 4817846 209 40
2:00:26 3/22/2009 3 22 2009 2 644 522295 4817849 207 40
8:00:49 3/22/2011 3 22 2011 8 801 521344 4817846 209 40
10:00:54 1/5/2010 1 5 2010 10 643 521957 4817848 208 40
8:00:50 2/25/2013 2 25 2013 8 665 521251 4817846 209 40
2:00:53 3/23/2013 3 23 2013 2 677 520819 4817845 210 40
18:00:53 2/27/2009 2 27 2009 18 633 521519 4817847 209 40
14:00:35 1/20/2014 1 20 2014 14 914 520478 4817844 211 40
6:00:54 12/26/2012 12 26 2012 6 674 520901 4817845 210 40
10:00:47 3/26/2013 3 26 2013 10 657 521048 4817845 210 40
0:00:49 3/15/2014 3 15 2014 0 914 520958 4817845 210 40
22:00:54 4/9/2014 4 9 2014 22 913 526142 4817863 90 40
10:00:35 12/20/2013 12 20 2013 10 914 521088 4817846 210 40
6:00:55 2/19/2010 2 19 2010 6 640 524727 4817858 94 40
18:00:54 4/7/2012 4 7 2012 18 673 525333 4817860 92 40
10:00:24 1/17/2011 1 17 2011 10 650 521080 4817846 210 40
16:00:49 1/14/2010 1 14 2010 16 647 520761 4817845 211 40
6:00:49 4/6/2011 4 6 2011 6 661 524253 4817857 125 39
18:00:48 4/19/2014 4 19 2014 18 916 521157 4817846 210 40
16:00:53 1/5/2010 1 5 2010 16 641 521651 4817848 208 40
8:00:56 2/25/2013 2 25 2013 8 679 521259 4817847 209 40
22:00:54 2/20/2010 2 20 2010 22 639 525824 4817863 91 40
22:00:53 12/23/2012 12 23 2012 22 665 521476 4817847 209 40
18:01:12 2/20/2010 2 20 2010 18 639 525827 4817863 91 40
22:01:24 4/2/2014 4 2 2014 22 917 520864 4817845 210 40
12:00:48 2/17/2010 2 17 2010 12 643 525162 4817860 93 40
6:00:53 2/2/2013 2 2 2013 6 677 521200 4817847 210 40
22:00:54 2/16/2010 2 16 2010 22 633 525083 4817860 93 40
4:00:47 3/11/2012 3 11 2012 4 663 521675 4817848 208 40
16:00:26 12/25/2008 12 25 2008 16 634 524215 4817857 125 39
0:00:42 4/10/2014 4 10 2014 0 913 526139 4817864 90 40
0:00:31 4/11/2011 4 11 2011 0 665 521037 4817846 210 40
6:01:11 3/23/2013 3 23 2013 6 677 520822 4817845 210 40
2:00:47 4/2/2011 4 2 2011 2 666 521311 4817847 209 40
6:01:06 2/11/2011 2 11 2011 6 655 521672 4817848 208 40
16:00:53 12/24/2008 12 24 2008 16 637 526179 4817864 90 40
6:00:48 2/14/2013 2 14 2013 6 677 521199 4817847 210 40
2:00:43 4/28/2011 4 28 2011 2 658 525957 4817864 91 40
8:01:12 12/16/2012 12 16 2012 8 670 526047 4817864 90 40
10:00:54 12/5/2010 12 5 2010 10 801 521428 4817848 209 40
10:00:53 2/28/2014 2 28 2014 10 916 523802 4817856 203 40
8:00:48 1/29/2011 1 29 2011 8 657 521589 4817848 209 40
16:00:42 1/20/2010 1 20 2010 16 646 521265 4817847 209 40
14:00:42 3/22/2011 3 22 2011 14 661 521945 4817850 208 40
18:00:24 4/16/2011 4 16 2011 18 658 523455 4817855 204 40
8:01:12 3/21/2014 3 21 2014 8 679 521850 4817849 208 40
4:00:47 4/9/2009 4 9 2009 4 647 520871 4817846 210 40
2:00:48 12/23/2008 12 23 2008 2 633 524578 4817859 94 40
22:00:45 3/28/2011 3 28 2011 22 666 521393 4817848 209 40
14:00:44 2/22/2013 2 22 2013 14 665 521518 4817849 209 40
0:00:42 4/2/2011 4 2 2011 0 666 521309 4817848 209 40
10:01:38 2/28/2014 2 28 2014 10 917 523790 4817856 203 40



22:00:54 3/14/2014 3 14 2014 22 914 520954 4817847 210 40
16:00:53 3/9/2009 3 9 2009 16 633 521699 4817849 208 40
4:00:56 3/11/2014 3 11 2014 4 916 524497 4817859 94 40
22:00:54 4/20/2014 4 20 2014 22 907 521448 4817849 209 40
8:00:48 2/19/2010 2 19 2010 8 640 524718 4817860 94 40
4:00:56 2/19/2010 2 19 2010 4 640 524724 4817860 94 40
2:00:44 1/2/2014 1 2 2014 2 914 520703 4817846 211 40
12:00:42 1/6/2011 1 6 2011 12 654 521762 4817850 208 40
12:00:41 1/23/2010 1 23 2010 12 638 521878 4817850 208 40
14:00:41 1/26/2009 1 26 2009 14 637 525434 4817863 92 40
8:00:16 12/30/2008 12 30 2008 8 635 521386 4817849 209 40
8:00:48 4/13/2009 4 13 2009 8 634 521675 4817850 208 40
22:00:53 2/17/2010 2 17 2010 22 647 524219 4817858 125 39
16:00:54 3/30/2011 3 30 2011 16 665 520651 4817847 211 40
0:00:55 3/8/2013 3 8 2013 0 671 520855 4817847 210 40
4:00:53 2/27/2011 2 27 2011 4 639 521667 4817850 208 40
0:00:53 4/22/2011 4 22 2011 0 665 523257 4817855 204 40
10:00:47 2/21/2009 2 21 2009 10 632 525204 4817862 93 40
16:00:49 12/22/2012 12 22 2012 16 674 521160 4817848 210 40
0:00:36 3/17/2010 3 17 2010 0 646 520819 4817847 210 40
18:00:24 3/26/2010 3 26 2010 18 654 525924 4817865 91 40
6:01:23 1/6/2010 1 6 2010 6 643 521200 4817849 210 40
22:00:44 3/14/2010 3 14 2010 22 639 520817 4817848 210 40
12:00:54 12/23/2010 12 23 2010 12 657 520887 4817848 210 40
18:00:39 3/31/2009 3 31 2009 18 638 521858 4817851 208 40
10:00:35 1/30/2012 1 30 2012 10 663 521228 4817849 209 40
2:00:27 12/18/2013 12 18 2013 2 914 521520 4817850 209 40
0:00:42 3/14/2010 3 14 2010 0 640 520879 4817848 210 40
4:00:48 3/15/2010 3 15 2010 4 639 520704 4817847 211 40
10:00:47 1/23/2010 1 23 2010 10 638 521916 4817851 208 40
14:00:26 2/14/2014 2 14 2014 14 916 521546 4817850 209 40
18:00:55 2/17/2010 2 17 2010 18 647 524221 4817859 125 39
0:00:54 3/17/2010 3 17 2010 0 642 525611 4817864 92 40
0:00:48 4/2/2012 4 2 2012 0 663 523383 4817856 204 40
18:00:54 12/26/2012 12 26 2012 18 674 520908 4817848 210 40
18:00:53 1/17/2014 1 17 2014 18 914 520600 4817847 211 40
10:00:54 1/7/2010 1 7 2010 10 647 521410 4817850 209 40
12:00:48 12/20/2013 12 20 2013 12 671 521467 4817850 209 40
2:00:51 2/19/2011 2 19 2011 2 654 521210 4817849 209 40
8:00:52 12/26/2009 12 26 2009 8 641 521412 4817850 209 40
18:00:41 3/17/2011 3 17 2011 18 655 521391 4817850 209 40
12:00:20 3/22/2010 3 22 2010 12 650 521962 4817852 208 40
16:00:47 3/28/2009 3 28 2009 16 633 521287 4817850 209 40
4:00:53 4/1/2012 4 1 2012 4 676 525439 4817864 92 40
2:00:47 4/9/2009 4 9 2009 2 647 520867 4817848 210 40
4:00:53 3/25/2008 3 25 2008 4 631 523660 4817858 203 40
8:00:41 1/22/2011 1 22 2011 8 641 521940 4817852 208 40
22:00:29 2/15/2010 2 15 2010 22 646 524361 4817860 125 39
6:00:53 3/15/2010 3 15 2010 6 639 520703 4817848 211 40
22:00:55 4/10/2009 4 10 2009 22 642 524500 4817861 94 40
0:00:47 12/19/2008 12 19 2008 0 635 525647 4817865 91 40
14:00:20 12/5/2010 12 5 2010 14 641 521153 4817849 210 40
0:00:48 3/5/2010 3 5 2010 0 643 524323 4817860 125 39
2:00:43 2/24/2013 2 24 2013 2 657 521340 4817850 209 40



2:01:23 12/11/2013 12 11 2013 2 917 521531 4817851 209 40
18:00:59 11/28/2010 11 28 2010 18 641 521602 4817851 209 40
14:00:42 12/9/2010 12 9 2010 14 650 521145 4817850 210 40
2:00:53 3/17/2010 3 17 2010 2 642 525608 4817865 92 40
10:00:55 2/18/2010 2 18 2010 10 647 525049 4817863 93 40
8:00:49 2/23/2011 2 23 2011 8 655 521453 4817851 209 40
10:00:56 2/23/2009 2 23 2009 10 632 525161 4817864 93 40
16:00:24 12/9/2012 12 9 2012 16 670 525377 4817864 92 40
16:00:23 4/26/2013 4 26 2013 16 671 521304 4817850 209 40
8:00:53 12/26/2012 12 26 2012 8 674 520903 4817849 210 40
18:00:43 12/14/2008 12 14 2008 18 634 521996 4817853 208 40
4:00:53 3/17/2010 3 17 2010 4 642 525612 4817865 92 40
22:00:43 4/1/2012 4 1 2012 22 663 523384 4817857 204 40
12:00:51 1/31/2013 1 31 2013 12 665 520952 4817849 210 40
18:00:15 3/30/2011 3 30 2011 18 663 524591 4817862 94 40
18:01:48 3/24/2009 3 24 2009 18 639 522169 4817853 207 40
6:00:53 4/9/2009 4 9 2009 6 647 520870 4817849 210 40
22:00:50 4/10/2011 4 10 2011 22 665 521037 4817850 210 40
16:00:41 3/25/2011 3 25 2011 16 665 521711 4817852 208 40
0:00:24 1/3/2012 1 3 2012 0 658 521181 4817850 210 40
16:00:50 2/1/2009 2 1 2009 16 633 521333 4817851 209 40
10:00:53 2/1/2011 2 1 2011 10 654 521604 4817852 209 40
0:00:55 4/25/2009 4 25 2009 0 640 524247 4817861 125 39
12:00:41 1/25/2011 1 25 2011 12 650 524654 4817862 94 40
12:00:55 1/6/2013 1 6 2013 12 671 521116 4817850 210 40
14:00:42 4/26/2013 4 26 2013 14 671 521311 4817851 209 40
10:00:54 12/31/2010 12 31 2010 10 647 521534 4817852 209 40
10:00:31 1/26/2014 1 26 2014 10 679 521184 4817850 210 40
12:00:14 3/19/2010 3 19 2010 12 657 520744 4817849 211 40
16:00:48 3/22/2011 3 22 2011 16 661 521930 4817853 208 40
6:00:13 3/31/2011 3 31 2011 6 654 520876 4817850 210 40
14:00:55 1/6/2011 1 6 2011 14 654 521750 4817852 208 40
0:00:59 1/26/2013 1 26 2013 0 677 520717 4817849 211 40
20:00:36 3/8/2013 3 8 2013 20 671 520836 4817850 210 40
18:00:55 3/19/2010 3 19 2010 18 653 520929 4817850 210 40
10:00:54 12/3/2010 12 3 2010 10 647 521194 4817851 210 40
12:00:56 1/26/2009 1 26 2009 12 637 525437 4817866 92 40
4:00:15 2/20/2009 2 20 2009 4 633 521474 4817852 209 40
18:00:48 2/19/2011 2 19 2011 18 654 520867 4817850 210 40
8:00:54 3/31/2012 3 31 2012 8 680 524255 4817861 125 39
8:00:48 1/25/2011 1 25 2011 8 646 521742 4817853 208 40
0:00:47 3/29/2011 3 29 2011 0 666 521390 4817852 209 40
8:00:48 2/16/2010 2 16 2010 8 646 524495 4817862 94 40
0:00:55 1/18/2014 1 18 2014 0 671 520681 4817849 211 40
8:00:56 3/6/2012 3 6 2012 8 665 521207 4817851 209 40
14:00:53 12/5/2010 12 5 2010 14 801 521427 4817852 209 40
10:00:31 1/20/2010 1 20 2010 10 633 521114 4817851 210 40
14:00:48 12/20/2013 12 20 2013 14 671 521467 4817852 209 40
0:00:34 4/19/2011 4 19 2011 0 654 525953 4817868 91 40
1:41:55 12/17/2013 12 17 2013 1 657 521891 4817854 208 40
18:00:50 2/25/2009 2 25 2009 18 637 526005 4817868 91 40
8:00:41 12/23/2013 12 23 2013 8 914 521095 4817851 210 40
16:00:53 12/30/2009 12 30 2009 16 639 521806 4817853 208 40
0:00:53 4/29/2009 4 29 2009 0 644 521705 4817853 208 40



2:00:24 1/3/2012 1 3 2012 2 658 521185 4817851 210 40
18:00:42 2/6/2013 2 6 2013 18 663 523946 4817861 203 40
8:00:47 2/2/2013 2 2 2013 8 665 521254 4817852 209 40
0:00:18 4/12/2011 4 12 2011 0 664 521006 4817851 210 40
0:00:44 1/2/2012 1 2 2012 0 658 522319 4817855 207 40
4:00:55 3/29/2010 3 29 2010 4 656 522701 4817857 206 40
14:00:43 3/6/2012 3 6 2012 14 665 521300 4817852 209 40
16:00:45 1/25/2011 1 25 2011 16 650 523924 4817861 203 40
2:00:48 2/2/2011 2 2 2011 2 801 521562 4817853 209 40
4:00:54 3/10/2014 3 10 2014 4 916 526132 4817869 90 40
4:00:42 4/30/2010 4 30 2010 4 644 525339 4817866 92 40
18:00:40 4/25/2008 4 25 2008 18 633 521654 4817854 208 40
6:00:48 2/2/2013 2 2 2013 6 665 521253 4817852 209 40
8:00:47 12/18/2013 12 18 2013 8 908 521934 4817854 208 40
18:00:47 12/27/2012 12 27 2012 18 677 520265 4817849 212 40
18:00:59 4/8/2010 4 8 2010 18 641 523230 4817859 204 40
4:01:10 3/1/2013 3 1 2013 4 677 521381 4817853 209 40
2:00:53 3/15/2010 3 15 2010 2 639 520701 4817851 211 40
16:00:55 12/9/2010 12 9 2010 16 650 521139 4817852 210 40
6:00:47 3/29/2010 3 29 2010 6 656 522702 4817857 206 40
14:00:56 3/30/2011 3 30 2011 14 655 520828 4817851 210 40
2:00:37 1/25/2011 1 25 2011 2 654 521758 4817854 208 40
2:00:53 3/11/2014 3 11 2014 2 916 524496 4817864 94 40
0:00:55 3/14/2014 3 14 2014 0 914 521662 4817854 208 40
22:00:44 1/25/2013 1 25 2013 22 677 520707 4817851 211 40
12:00:47 3/30/2011 3 30 2011 12 654 520606 4817851 211 40
0:00:54 3/22/2010 3 22 2010 0 746 524262 4817863 125 39
22:00:17 3/19/2014 3 19 2014 22 917 524270 4817863 125 39
22:00:29 3/30/2014 3 30 2014 22 909 520861 4817852 210 40
18:00:53 3/23/2009 3 23 2009 18 634 522504 4817857 206 40
10:00:56 12/20/2013 12 20 2013 10 671 521468 4817854 209 40
14:00:26 2/18/2010 2 18 2010 14 643 525139 4817867 93 40
20:00:54 2/26/2014 2 26 2014 20 917 522056 4817856 207 40
2:00:53 2/22/2009 2 22 2009 2 633 521228 4817853 209 40
22:00:50 12/14/2013 12 14 2013 22 671 525140 4817867 93 40
22:00:51 2/23/2009 2 23 2009 22 637 525146 4817867 93 40
18:00:53 1/22/2011 1 22 2011 18 642 524826 4817866 93 40
10:00:53 2/20/2009 2 20 2009 10 632 524934 4817866 93 40
12:00:42 2/23/2013 2 23 2013 12 663 521326 4817854 209 40
0:00:44 4/13/2012 4 13 2012 0 670 525507 4817869 92 40
14:00:56 1/24/2010 1 24 2010 14 640 521335 4817854 209 40
22:00:49 4/18/2011 4 18 2011 22 654 525986 4817870 91 40
0:00:14 3/25/2009 3 25 2009 0 635 521265 4817854 209 40
6:00:34 11/30/2010 11 30 2010 6 655 521801 4817856 208 40
12:00:55 12/23/2013 12 23 2013 12 671 521290 4817854 209 40
0:01:05 12/18/2010 12 18 2010 0 647 521135 4817854 210 40
18:01:22 3/24/2009 3 24 2009 18 638 522206 4817857 207 40
6:00:25 3/11/2014 3 11 2014 6 916 524495 4817865 94 40
18:00:54 2/24/2011 2 24 2011 18 655 522501 4817858 206 40
14:00:43 3/7/2013 3 7 2013 14 658 520806 4817853 210 40
8:00:43 2/29/2012 2 29 2012 8 658 520916 4817853 210 40
6:00:56 12/19/2010 12 19 2010 6 657 520888 4817853 210 40
12:00:41 3/25/2008 3 25 2008 12 634 522178 4817857 207 40
10:01:18 2/22/2013 2 22 2013 10 679 521729 4817856 208 40



10:00:50 1/10/2009 1 10 2009 10 632 521899 4817856 208 40
0:00:53 12/26/2012 12 26 2012 0 674 520914 4817853 210 40
16:00:33 3/25/2011 3 25 2011 16 655 522119 4817857 207 40
18:00:50 1/28/2011 1 28 2011 18 650 524980 4817867 93 40
16:00:47 11/25/2010 11 25 2010 16 638 521154 4817854 210 40
0:00:20 1/2/2014 1 2 2014 0 914 520632 4817853 211 40
10:00:55 2/23/2013 2 23 2013 10 671 521259 4817855 209 40
6:02:56 3/26/2011 3 26 2011 6 662 521569 4817856 209 40
2:00:54 12/17/2010 12 17 2010 2 647 521276 4817855 209 40
18:00:42 12/22/2012 12 22 2012 18 674 521110 4817854 210 40
2:00:47 4/18/2011 4 18 2011 2 655 523199 4817861 205 40
0:00:45 2/22/2009 2 22 2009 0 633 521229 4817855 209 40
10:00:53 2/14/2014 2 14 2014 10 916 521610 4817856 208 40
16:00:56 12/25/2012 12 25 2012 16 677 521164 4817855 210 40
4:00:29 3/25/2008 3 25 2008 4 633 523661 4817863 203 40
0:00:47 2/24/2013 2 24 2013 0 663 521294 4817855 209 40
20:00:53 1/17/2014 1 17 2014 20 671 520682 4817853 211 40
10:00:43 2/23/2013 2 23 2013 10 679 521269 4817855 209 40
22:00:50 4/8/2013 4 8 2013 22 663 524510 4817866 94 40
0:00:47 4/9/2013 4 9 2013 0 663 524513 4817866 94 40
10:00:48 2/19/2010 2 19 2010 10 639 525466 4817870 92 40
18:00:41 4/18/2008 4 18 2008 18 633 520180 4817852 212 40
6:00:47 2/27/2011 2 27 2011 6 638 521588 4817856 209 40
18:00:35 11/28/2010 11 28 2010 18 657 521379 4817856 209 40
10:01:11 2/10/2014 2 10 2014 10 679 521834 4817857 208 40
22:00:20 3/21/2010 3 21 2010 22 746 524251 4817865 125 39
0:00:47 4/11/2009 4 11 2009 0 642 524505 4817866 94 40
4:00:56 12/27/2012 12 27 2012 4 674 520864 4817854 210 40
0:00:41 1/18/2012 1 18 2012 0 663 523384 4817862 204 40
8:01:12 1/14/2011 1 14 2011 8 641 521654 4817857 208 40
2:00:36 2/24/2013 2 24 2013 2 663 521293 4817856 209 40
4:00:24 12/19/2010 12 19 2010 4 657 520888 4817854 210 40
10:00:42 4/17/2013 4 17 2013 10 671 524603 4817867 94 40
4:00:50 2/25/2013 2 25 2013 4 679 521297 4817856 209 40
16:00:55 2/7/2011 2 7 2011 16 639 526064 4817873 90 40
0:00:35 1/26/2012 1 26 2012 0 666 523768 4817864 203 40
18:00:48 2/10/2009 2 10 2009 18 637 525286 4817870 92 40
16:00:32 11/27/2010 11 27 2010 16 643 521299 4817856 209 40
16:00:45 12/23/2013 12 23 2013 16 671 521262 4817856 209 40
0:00:53 12/24/2012 12 24 2012 0 665 521463 4817857 209 40
2:00:54 3/22/2014 3 22 2014 2 914 524679 4817868 94 40
10:00:44 1/10/2011 1 10 2011 10 641 522006 4817859 207 40
4:01:05 12/26/2012 12 26 2012 4 674 520902 4817855 210 40
8:02:00 4/16/2009 4 16 2009 8 641 523645 4817864 203 40
10:00:54 3/26/2011 3 26 2011 10 664 521179 4817856 210 40
22:00:53 2/1/2011 2 1 2011 22 801 521563 4817858 209 40
18:00:44 4/28/2014 4 28 2014 18 908 521701 4817858 208 40
18:00:50 12/23/2012 12 23 2012 18 665 521521 4817857 209 40
8:00:48 2/7/2012 2 7 2012 8 658 521337 4817857 209 40
4:00:53 3/22/2014 3 22 2014 4 914 524683 4817868 94 40
4:00:30 12/23/2010 12 23 2010 4 657 520821 4817855 210 40
18:01:12 3/25/2010 3 25 2010 18 639 524556 4817868 94 40
18:00:47 3/7/2013 3 7 2013 18 671 520866 4817856 210 40
20:00:42 12/30/2013 12 30 2013 20 917 522403 4817860 207 40



6:00:56 2/28/2010 2 28 2010 6 633 521338 4817857 209 40
18:00:41 4/4/2012 4 4 2012 18 658 521536 4817858 209 40
0:00:51 3/19/2010 3 19 2010 0 639 521776 4817859 208 40
10:00:53 2/21/2009 2 21 2009 10 634 521157 4817857 210 40
4:00:48 3/27/2012 3 27 2012 4 663 521370 4817857 209 40
12:00:49 2/28/2012 2 28 2012 12 658 520876 4817856 210 40
22:00:47 4/3/2008 4 3 2008 22 632 521548 4817858 209 40
4:00:54 4/12/2009 4 12 2009 4 648 525927 4817873 91 40
0:00:24 2/2/2011 2 2 2011 0 801 521565 4817858 209 40
16:00:54 1/16/2010 1 16 2010 16 641 520701 4817855 211 40
10:00:55 2/13/2013 2 13 2013 10 677 520834 4817856 210 40
6:00:54 2/16/2010 2 16 2010 6 639 525180 4817871 93 40
2:00:42 1/6/2013 1 6 2013 2 665 524247 4817867 125 39
16:00:22 2/6/2010 2 6 2010 16 638 521080 4817857 210 40
10:00:38 12/23/2013 12 23 2013 10 671 521295 4817857 209 40
4:00:28 3/9/2012 3 9 2012 4 665 521320 4817858 209 40
22:00:44 1/17/2014 1 17 2014 22 671 520674 4817856 211 40
4:00:53 11/22/2010 11 22 2010 4 647 522002 4817860 208 40
22:00:35 12/22/2010 12 22 2010 22 657 520884 4817856 210 40
20:00:54 12/17/2013 12 17 2013 20 917 521516 4817858 209 40
4:00:47 2/11/2011 2 11 2011 4 638 521734 4817859 208 40
4:00:42 2/14/2013 2 14 2013 4 677 520848 4817856 210 40
2:00:53 3/20/2010 3 20 2010 2 647 520848 4817857 210 40
16:00:23 2/11/2009 2 11 2009 16 632 521664 4817859 208 40
2:01:23 4/30/2010 4 30 2010 2 644 525339 4817872 92 40
6:01:11 1/26/2013 1 26 2013 6 677 520747 4817856 211 40
4:00:49 2/27/2011 2 27 2011 4 638 521594 4817859 209 40
22:00:55 4/12/2012 4 12 2012 22 670 525506 4817873 92 40
8:00:52 3/5/2014 3 5 2014 8 679 521103 4817858 210 40
20:00:56 1/25/2013 1 25 2013 20 677 520716 4817856 211 40
20:00:49 3/13/2014 3 13 2014 20 914 521524 4817859 209 40
16:00:54 12/24/2013 12 24 2013 16 917 520829 4817857 210 40
22:00:54 2/20/2013 2 20 2013 22 677 521385 4817859 209 40
2:00:48 2/24/2013 2 24 2013 2 658 521323 4817858 209 40
22:01:13 2/21/2009 2 21 2009 22 633 521228 4817858 209 40
10:00:42 12/17/2011 12 17 2011 10 667 521507 4817859 209 40
8:00:23 2/8/2011 2 8 2011 8 641 521180 4817858 210 40
2:01:23 2/18/2010 2 18 2010 2 646 525552 4817873 92 40
8:00:56 12/30/2010 12 30 2010 8 647 520762 4817857 211 40
22:00:57 4/2/2010 4 2 2010 22 639 525377 4817873 92 40
18:00:47 1/2/2014 1 2 2014 18 914 520300 4817856 212 40
12:00:43 12/17/2011 12 17 2011 12 667 521514 4817859 209 40
22:00:42 1/17/2012 1 17 2012 22 663 523391 4817866 204 40
14:00:59 3/13/2010 3 13 2010 14 639 521007 4817858 210 40
2:00:48 2/28/2014 2 28 2014 2 907 525192 4817872 93 40
18:01:18 2/1/2011 2 1 2011 18 801 521568 4817860 209 40
10:00:47 11/27/2010 11 27 2010 10 655 521374 4817859 209 40
14:00:41 11/28/2010 11 28 2010 14 654 520813 4817857 210 40
6:00:47 12/23/2010 12 23 2010 6 657 520815 4817857 210 40
14:00:54 2/25/2014 2 25 2014 14 917 521948 4817861 208 40
16:00:25 3/23/2011 3 23 2011 16 801 521986 4817861 208 40
22:00:45 4/24/2009 4 24 2009 22 640 524236 4817869 125 39
16:00:48 3/3/2014 3 3 2014 16 907 524508 4817870 94 40
8:01:20 12/18/2012 12 18 2012 8 671 524455 4817870 94 40



18:00:54 3/24/2009 3 24 2009 18 642 522576 4817863 206 40
16:00:43 4/4/2012 4 4 2012 16 658 521533 4817860 209 40
4:00:27 12/14/2008 12 14 2008 4 637 526207 4817877 90 40
4:00:47 2/7/2012 2 7 2012 4 658 521302 4817859 209 40
2:00:54 2/24/2013 2 24 2013 2 679 521314 4817859 209 40
10:02:24 4/1/2012 4 1 2012 10 670 521805 4817861 208 40
0:00:48 12/23/2008 12 23 2008 0 633 524558 4817871 94 40
20:00:12 3/2/2014 3 2 2014 20 917 520669 4817858 211 40
22:00:39 3/26/2010 3 26 2010 22 642 525913 4817876 91 40
22:00:43 3/7/2011 3 7 2011 22 653 521083 4817859 210 40
16:00:12 1/26/2009 1 26 2009 16 637 525421 4817874 92 40
10:00:54 12/23/2012 12 23 2012 10 671 521365 4817860 209 40
4:00:56 3/8/2011 3 8 2011 4 653 521083 4817859 210 40
6:00:53 3/1/2011 3 1 2011 6 801 521947 4817862 208 40
12:00:41 12/23/2012 12 23 2012 12 671 521363 4817860 209 40
2:00:41 4/2/2012 4 2 2012 2 677 523276 4817866 204 40
4:01:23 4/19/2012 4 19 2012 4 676 521002 4817859 210 40
4:00:32 2/5/2011 2 5 2011 4 642 523914 4817868 203 40
14:01:17 12/23/2011 12 23 2011 14 658 521380 4817860 209 40
8:00:23 2/28/2010 2 28 2010 8 633 521346 4817860 209 40
8:00:51 4/1/2012 4 1 2012 8 670 521798 4817861 208 40
22:00:36 1/6/2011 1 6 2011 22 639 521812 4817862 208 40
18:00:23 4/25/2011 4 25 2011 18 665 522137 4817863 207 40
14:00:55 1/21/2013 1 21 2013 14 663 524466 4817871 94 40
6:00:33 2/27/2011 2 27 2011 6 647 521683 4817861 208 40
18:00:54 2/15/2010 2 15 2010 18 646 524367 4817870 125 39
20:00:32 12/9/2013 12 9 2013 20 907 525050 4817873 93 40
10:00:53 3/18/2010 3 18 2010 10 801 522104 4817863 207 40
4:00:36 2/16/2014 2 16 2014 4 909 521613 4817861 208 40
0:00:53 4/17/2011 4 17 2011 0 661 521788 4817862 208 40
6:00:47 2/7/2012 2 7 2012 6 658 521302 4817860 209 40
0:00:57 12/16/2012 12 16 2012 0 680 523562 4817868 204 40
22:00:42 12/25/2012 12 25 2012 22 677 520913 4817859 210 40
18:00:48 12/25/2012 12 25 2012 18 677 520916 4817859 210 40
12:00:47 12/7/2008 12 7 2008 12 633 521625 4817861 208 40
2:00:54 3/17/2010 3 17 2010 2 650 525916 4817876 91 40
19:22:49 12/15/2012 12 15 2012 19 641 525840 4817876 91 40
12:00:30 1/15/2010 1 15 2010 12 638 521217 4817860 209 40
14:00:47 2/21/2009 2 21 2009 14 634 521191 4817860 210 40
0:00:54 3/12/2014 3 12 2014 0 679 520866 4817859 210 40
14:00:49 11/27/2010 11 27 2010 14 643 521303 4817860 209 40
18:00:43 5/3/2009 5 3 2009 18 646 522029 4817863 207 40
10:00:54 1/30/2011 1 30 2011 10 655 520691 4817859 211 40
18:01:02 12/23/2011 12 23 2011 18 641 521207 4817860 209 40
4:00:53 1/25/2011 1 25 2011 4 654 521758 4817862 208 40
8:00:54 1/31/2011 1 31 2011 8 655 521454 4817861 209 40
12:00:41 2/21/2009 2 21 2009 12 634 521157 4817860 210 40
4:00:47 4/19/2011 4 19 2011 4 655 523278 4817867 204 40
16:00:53 3/9/2013 3 9 2013 16 671 520903 4817859 210 40
20:01:24 4/23/2014 4 23 2014 20 909 524246 4817871 125 39
8:00:47 12/27/2012 12 27 2012 8 674 520879 4817860 210 40
18:00:48 3/26/2010 3 26 2010 18 655 525925 4817877 91 40
6:00:48 12/27/2012 12 27 2012 6 674 520866 4817860 210 40
8:00:56 3/8/2012 3 8 2012 8 665 521267 4817861 209 40



10:01:11 3/16/2011 3 16 2011 10 654 521816 4817863 208 40
0:00:53 2/25/2010 2 25 2010 0 638 523727 4817869 203 40
0:00:56 3/27/2010 3 27 2010 0 642 525914 4817877 91 40
18:01:20 1/12/2010 1 12 2010 18 641 521228 4817861 209 40
0:00:42 2/21/2013 2 21 2013 0 677 521380 4817862 209 40
6:00:48 4/4/2008 4 4 2008 6 637 521776 4817863 208 40
12:00:48 12/9/2010 12 9 2010 12 647 520929 4817860 210 40
12:00:56 12/31/2010 12 31 2010 12 647 521530 4817862 209 40
0:00:53 1/23/2014 1 23 2014 0 909 524192 4817871 125 39
14:00:41 3/22/2013 3 22 2013 14 679 521432 4817862 209 40
2:00:13 12/26/2012 12 26 2012 2 674 520919 4817860 210 40
6:00:54 2/11/2011 2 11 2011 6 638 521729 4817863 208 40
0:00:54 3/10/2014 3 10 2014 0 907 521218 4817861 209 40
0:00:23 1/2/2014 1 2       2014    0       679     520645  4817860 211     40
20:00:54        3/29/2014       3       29      2014    20      908     525303  4817876 92      40
12:00:54        2/22/2013       2       22      2013    12      677     521719  4817863 208     40
16:00:37        1/5/2010        1       5       2010    16      644     522069  4817864 207     40
10:00:53        2/23/2014       2       23      2014    10      917     521242  4817862 209     40
12:00:37        3/3/2013        3       3       2013    12      679     521406  4817862 209     40
2:00:47 3/8/2011        3       8       2011    2       653     521081  4817861 210     40
14:01:18        11/25/2010      11      25      2010    14      647     521233  4817862 209     40
22:01:12        3/13/2010       3       13      2010    22      639     520926  4817861 210     40
2:01:08 3/17/2010       3       17      2010    2       646     520830  4817861 210     40
4:00:56 1/31/2011       1       31      2011    4       655     521452  4817863 209     40
6:00:42 1/31/2011       1       31      2011    6       655     521455  4817863 209     40
4:00:53 2/27/2011       2       27      2011    4       647     521686  4817864 208     40
6:00:54 2/28/2013       2       28      2013    6       677     521279  4817862 209     40
4:00:47 12/17/2010      12      17      2010    4       647     521280  4817862 209     40
0:00:47 2/24/2013       2       24      2013    0       658     521319  4817862 209     40
18:00:48        3/11/2010       3       11      2010    18      638     521760  4817864 208     40
18:01:11        1/8/2011        1       8       2011    18      646     520947  4817861 210     40
2:00:41 4/19/2011       4       19      2011    2       655     523276  4817869 204     40
12:00:42        1/23/2014       1       23      2014    12      671     521283  4817862 209     40
6:00:50 4/19/2011       4       19      2011    6       655     523276  4817869 204     40
0:00:41 2/24/2013       2       24      2013    0       679     521297  4817862 209     40
22:00:53        3/4/2010        3       4       2010    22      643     524321  4817873 125     39
0:00:42 3/8/2011        3       8       2011    0       653     521083  4817862 210     40
10:00:47        2/19/2014       2       19      2014    10      914     521416  4817863 209     40
20:00:22        3/9/2014        3       9       2014    20      907     521222  4817862 209     40
16:00:43        2/13/2012       2       13      2012    16      663     525891  4817879 91      40
0:00:48 12/23/2012      12      23      2012    0       658     521360  4817863 209     40
14:00:53        1/9/2013        1       9       2013    14      677     521662  4817864 208     40
14:00:53        2/14/2014       2       14      2014    14      917     521594  4817864 209     40
22:00:47        11/28/2010      11      28      2010    22      657     521377  4817863 209     40
12:00:32        3/7/2013        3       7       2013    12      658     520822  4817861 210     40
16:00:43        1/17/2014       1       17      2014    16      914     520709  4817861 211     40
4:00:55 4/3/2009        4       3       2009    4       638     521254  4817863 209     40
8:00:54 3/7/2013        3       7       2013    8       671     521113  4817862 210     40
0:01:11 3/31/2014       3       31      2014    0       909     520865  4817862 210     40
6:00:47 3/22/2010       3       22      2010    6       652     523356  4817870 204     40
6:00:48 3/8/2011        3       8       2011    6       653     521082  4817862 210     40
8:00:46 1/9/2011        1       9       2011    8       650     521377  4817863 209     40
18:02:25        12/14/2010      12      14      2010    18      647     521271  4817863 209     40
22:00:49        3/4/2010        3       4       2010    22      647     524340  4817873 125     39



18:00:42        4/4/2011        4       4       2011    18      661     524778  4817875 94      40
2:00:41 1/2/2012        1       2       2012    2       658     522475  4817867 206     40
22:00:28        4/20/2012       4       20      2012    22      666     525815  4817879 91      40
6:00:27 2/10/2013       2       10      2013    6       679     525111  4817877 93      40
8:00:47 4/16/2008       4       16      2008    8       633     521222  4817863 209     40
12:00:23        3/6/2012        3       6       2012    12      665     521296  4817864 209     40
0:00:48 4/19/2008       4       19      2008    0       633     520195  4817860 212     40
18:01:19        4/10/2011       4       10      2011    18      660     520689  4817862 211     40
20:00:42        3/1/2014        3       1       2014    20      908     524682  4817875 94      40
6:01:11 12/19/2013      12      19      2013    6       671     524580  4817875 94      40
4:00:37 12/18/2010      12      18      2010    4       647     521147  4817863 210     40
14:00:23        12/9/2010       12      9       2010    14      647     520929  4817863 210     40
4:00:41 3/21/2008       3       21      2008    4       633     521488  4817864 209     40
6:00:54 1/25/2011       1       25      2011    6       654     521759  4817865 208     40
4:00:47 4/20/2014       4       20      2014    4       914     521983  4817866 208     40
6:00:49 4/18/2011       4       18      2011    6       665     523264  4817870 204     40
6:00:47 3/6/2011        3       6       2011    6       657     521215  4817864 209     40
12:00:47        2/22/2011       2       22      2011    12      655     521627  4817865 208     40
18:00:56        3/30/2008       3       30      2008    18      637     523546  4817871 204     40
22:00:53        3/11/2011       3       11      2011    22      653     521388  4817864 209     40
4:00:56 2/10/2013       2       10      2013    4       679     525107  4817877 93      40
22:00:29        4/8/2009        4       8       2009    22      644     524722  4817876 94      40
8:00:55 3/29/2009       3       29      2009    8       635     521520  4817865 209     40
16:00:55        1/17/2014       1       17      2014    16      671     520812  4817863 210     40
0:00:20 3/5/2010        3       5       2010    0       647     524341  4817875 125     39
0:00:35 3/17/2010       3       17      2010    0       654     521400  4817865 209     40
10:00:53        1/23/2014       1       23      2014    10      671     521282  4817864 209     40
22:00:55        2/26/2014       2       26      2014    22      917     521784  4817866 208     40
20:00:54        1/21/2014       1       21      2014    20      671     521268  4817864 209     40
14:00:41        2/1/2011        2       1       2011    14      655     522073  4817867 207     40
14:00:53        2/10/2014       2       10      2014    14      909     521960  4817866 208     40
12:00:41        1/9/2013        1       9       2013    12      677     521666  4817866 208     40
18:02:23        12/26/2009      12      26      2009    18      641     520899  4817863 210     40
22:00:53        3/11/2014       3       11      2014    22      679     520867  4817863 210     40
8:00:56 3/2/2013        3       2       2013    8       679     521232  4817864 209     40
8:00:53 2/11/2014       2       11      2014    8       909     521768  4817866 208     40
8:02:57 3/20/2008       3       20      2008    8       632     521638  4817866 208     40
0:01:39 1/25/2011       1       25      2011    0       654     521763  4817866 208     40
8:00:47 3/26/2010       3       26      2010    8       653     521371  4817865 209     40
18:00:56        2/7/2011        2       7       2011    18      639     523783  4817873 203     40
4:00:47 1/26/2013       1       26      2013    4       677     520725  4817863 211     40
18:00:41        3/27/2011       3       27      2011    18      658     522085  4817867 207     40
20:00:41        1/7/2012        1       7       2012    20      658     521309  4817865 209     40
0:00:48 3/26/2010       3       26      2010    0       654     525922  4817881 91      40
0:15:12 11/28/2013      11      28      2013    0       657     521239  4817865 209     40
2:00:41 3/24/2011       3       24      2011    2       659     521366  4817865 209     40
12:00:53        1/25/2011       1       25      2011    12      639     524760  4817877 94      40
0:00:55 3/17/2010       3       17      2010    0       650     525915  4817881 91      40
18:00:53        4/18/2008       4       18      2008    18      636     524908  4817877 93      40
20:00:53        3/6/2013        3       6       2013    20      671     520817  4817864 210     40
2:00:56 3/24/2014       3       24      2014    2       914     520259  4817862 212     40
14:00:47        1/15/2014       1       15      2014    14      914     521540  4817866 209     40
16:00:48        12/19/2010      12      19      2010    16      657     521472  4817866 209     40
22:00:33        4/18/2008       4       18      2008    22      633     520194  4817862 212     40



18:00:55        1/17/2011       1       17      2011    18      646     520691  4817864 211     40
8:00:46 2/15/2012       2       15      2012    8       658     521221  4817865 209     40
6:00:53 2/18/2010       2       18      2010    6       646     525506  4817880 92      40
8:00:48 2/9/2011        2       9       2011    8       641     521247  4817865 209     40
0:00:56 3/22/2010       3       22      2010    0       642     524279  4817876 125     39
22:00:54        2/19/2010       2       19      2010    22      640     525835  4817882 91      40
22:00:56        3/8/2013        3       8       2013    22      658     521493  4817866 209     40
12:00:17        2/14/2014       2       14      2014    12      916     521624  4817867 208     40
0:00:44 4/12/2011       4       12      2011    0       663     521220  4817865 209     40
18:00:21        1/25/2012       1       25      2012    18      663     524701  4817877 94      40
12:00:54        2/17/2010       2       17      2010    12      640     525145  4817879 93      40
6:00:53 3/21/2008       3       21      2008    6       633     521487  4817866 209     40
2:00:37 12/24/2012      12      24      2012    2       665     521530  4817866 209     40
0:00:44 4/9/2009        4       9       2009    0       644     524718  4817877 94      40
13:37:25        12/15/2013      12      15      2013    13      657     521121  4817865 210     40
0:00:52 2/24/2009       2       24      2009    0       637     525160  4817879 93      40
2:00:34 12/9/2010       12      9       2010    2       655     523376  4817873 204     40
0:00:41 12/23/2008      12      23      2008    0       637     524272  4817876 125     39
18:02:05        4/14/2008       4       14      2008    18      633     522073  4817868 207     40
6:00:52 4/8/2008        4       8       2008    6       636     521260  4817866 209     40
18:00:42        4/15/2009       4       15      2009    18      641     523659  4817874 203     40
6:00:53 1/29/2011       1       29      2011    6       654     521738  4817868 208     40
22:01:10        3/16/2010       3       16      2010    22      654     521402  4817866 209     40
0:00:54 12/2/2012       12      2       2012    0       675     525136  4817879 93      40
18:01:12        3/19/2010       3       19      2010    18      641     520784  4817865 211     40
2:00:53 4/12/2011       4       12      2011    2       663     521218  4817866 209     40
16:00:21        3/19/2012       3       19      2012    16      658     521746  4817868 208     40
8:00:48 11/29/2010      11      29      2010    8       657     521379  4817866 209     40
6:00:36 2/27/2011       2       27      2011    6       657     521355  4817867 209     40
18:00:48        12/31/2009      12      31      2009    18      633     522160  4817869 207     40
22:00:42        4/19/2009       4       19      2009    22      634     521827  4817868 208     40
4:00:40 2/20/2010       2       20      2010    4       640     525836  4817882 91      40
16:00:35        1/29/2011       1       29      2011    16      646     525484  4817881 92      40
4:00:53 4/29/2009       4       29      2009    4       640     523033  4817872 205     40
0:00:47 3/14/2010       3       14      2010    0       638     520893  4817865 210     40
8:00:43 1/1/2010        1       1       2010    8       640     521868  4817868 208     40
16:00:50        3/28/2011       3       28      2011    16      664     521644  4817868 208     40
10:00:53        1/30/2011       1       30      2011    10      638     520997  4817866 210     40
4:00:42 11/23/2010      11      23      2010    4       641     521365  4817867 209     40
22:00:15        3/18/2010       3       18      2010    22      653     521781  4817868 208     40
0:00:53 4/6/2014        4       6       2014    0       916     526053  4817884 90      40
14:00:23        1/14/2010       1       14      2010    14      633     521325  4817867 209     40
0:00:47 4/30/2010       4       30      2010    0       644     525144  4817880 93      40
4:00:41 4/4/2008        4       4       2008    4       637     521769  4817868 208     40
16:00:48        3/25/2011       3       25      2011    16      667     522066  4817869 207     40
16:00:44        4/24/2008       4       24      2008    16      631     521958  4817869 208     40
18:00:56        3/25/2009       3       25      2009    18      638     521888  4817869 208     40
8:00:23 2/10/2013       2       10      2013    8       679     525108  4817880 93      40
18:01:19        2/14/2011       2       14      2011    18      639     526161  4817884 90      40
10:00:30        1/14/2010       1       14      2010    10      633     521321  4817867 209     40
2:00:55 2/20/2010       2       20      2010    2       640     525836  4817883 91      40
6:00:55 3/14/2011       3       14      2011    6       647     521536  4817868 209     40
6:00:46 11/25/2011      11      25      2011    6       662     522005  4817870 208     40
16:00:50        1/14/2010       1       14      2010    16      633     521322  4817867 209     40



8:00:37 4/19/2011       4       19      2011    8       655     522812  4817872 205     40
22:00:41        3/18/2010       3       18      2010    22      646     521943  4817870 208     40
22:00:54        1/12/2010       1       12      2010    22      641     521229  4817867 209     40
4:00:56 2/27/2011       2       27      2011    4       657     521353  4817868 209     40
0:00:54 3/19/2010       3       19      2010    0       653     521743  4817869 208     40
8:01:40 2/13/2009       2       13      2009    8       633     521263  4817867 209     40
18:00:48        3/27/2011       3       27      2011    18      663     521899  4817870 208     40
2:00:42 3/23/2009       3       23      2009    2       644     524389  4817878 125     39
14:00:53        3/12/2013       3       12      2013    14      677     520956  4817867 210     40
0:00:54 4/17/2012       4       17      2012    0       670     523366  4817875 204     40
4:00:42 3/23/2009       3       23      2009    4       644     524395  4817878 125     39
10:00:50        12/23/2010      12      23      2010    10      657     520883  4817866 210     40
0:00:41 2/27/2014       2       27      2014    0       917     521787  4817869 208     40
20:00:36        12/20/2013      12      20      2013    20      908     521417  4817868 209     40
18:02:24        2/19/2010       2       19      2010    18      640     525835  4817884 91      40
4:00:44 12/15/2013      12      15      2013    4       914     521420  4817868 209     40
20:00:53        2/13/2012       2       13      2012    20      665     523610  4817876 204     40
22:00:47        4/16/2012       4       16      2012    22      670     523364  4817875 204     40
4:00:54 2/18/2010       2       18      2010    4       646     525505  4817883 92      40
22:01:11        4/5/2014        4       5       2014    22      916     526066  4817885 90      40
18:01:23        3/16/2010       3       16      2010    18      657     520956  4817867 210     40
6:00:55 2/9/2011        2       9       2011    6       641     521249  4817868 209     40
12:00:47        1/20/2010       1       20      2010    12      633     521124  4817868 210     40
10:00:31        1/7/2010        1       7       2010    10      639     521130  4817868 210     40
2:00:41 1/19/2012       1       19      2012    2       663     524988  4817881 93      40
18:00:55        2/16/2013       2       16      2013    18      677     520719  4817866 211     40
2:00:47 4/19/2012       4       19      2012    2       676     520999  4817867 210     40
14:00:53        3/25/2011       3       25      2011    14      665     521784  4817870 208     40
6:00:48 2/20/2010 2 20 2010 6 640 525837 4817884 91 40
0:01:17 12/15/2010 12 15 2010 0 638 521962 4817871 208 40
10:00:54 1/26/2014 1 26 2014 10 671 521320 4817869 209 40
18:00:12 1/5/2010 1 5 2010 18 641 521440 4817869 209 40
4:00:45 1/2/2014 1 2 2014 4 914 520717 4817867 211 40
12:00:47 12/11/2008 12 11 2008 12 634 522092 4817871 207 40
2:00:53 4/21/2013 4 21 2013 2 671 523460 4817876 204 40
4:00:24 3/1/2011 3 1 2011 4 801 521946 4817871 208 40
12:00:53 2/25/2011 2 25 2011 12 801 521548 4817870 209 40
18:00:41 3/17/2010 3 17 2010 18 643 520964 4817868 210 40
18:00:55 1/8/2013 1 8 2013 18 675 524233 4817879 125 39
8:00:47 12/23/2010 12 23 2010 8 657 520820 4817868 210 40
18:00:47 3/26/2010 3 26 2010 18 639 525939 4817885 91 40
2:00:54 4/13/2012 4 13 2012 2 670 525515 4817884 92 40
22:01:12 3/19/2014 3 19 2014 22 916 524287 4817879 125 39
14:00:49 12/27/2008 12 27 2008 14 632 521549 4817870 209 40
2:00:48 3/23/2009 3 23 2009 2 648 523364 4817876 204 40
12:00:53 12/27/2009 12 27 2009 12 640 521372 4817870 209 40
10:00:55 12/13/2013 12 13 2013 10 917 521513 4817870 209 40
6:00:56 3/17/2010 3 17 2010 6 650 526042 4817886 90 40
2:00:50 3/1/2011 3 1 2011 2 801 521945 4817871 208 40
10:00:49 1/7/2010 1 7 2010 10 638 521197 4817869 210 40
22:00:53 12/28/2008 12 28 2008 22 632 523505 4817877 204 40
8:01:39 1/9/2011 1 9 2011 8 654 521567 4817870 209 40
8:00:42 3/11/2012 3 11 2012 8 658 521464 4817870 209 40
0:00:40 2/19/2010 2 19 2010 0 640 524206 4817880 125 39



10:00:40 12/11/2013 12 11 2013 10 907 521319 4817870 209 40
2:00:54 3/3/2010 3 3 2010 2 646 521879 4817872 208 40
6:00:48 3/23/2009 3 23 2009 6 644 524394 4817880 125 39
18:01:07 12/23/2012 12 23 2012 18 671 521272 4817870 209 40
18:00:43 2/18/2009 2 18 2009 18 637 526115 4817887 90 40
22:00:47 1/17/2011 1 17 2011 22 646 520693 4817868 211 40
18:00:42 3/25/2011 3 25 2011 18 668 520649 4817868 211 40
12:02:17 2/25/2014 2 25 2014 12 679 522100 4817873 207 40
4:01:04 4/18/2011 4 18 2011 4 665 523257 4817876 204 40
8:00:43 4/7/2011 4 7 2011 8 662 524290 4817880 125 39
12:00:25 1/13/2011 1 13 2011 12 646 521877 4817872 208 40
4:00:53 4/12/2011 4 12 2011 4 664 521259 4817870 209 40
6:00:54 2/17/2013 2 17 2013 6 677 521264 4817870 209 40
18:00:55 12/18/2013 12 18 2013 18 909 525997 4817887 91 40
0:00:51 4/21/2013 4 21 2013 0 671 523455 4817877 204 40
16:00:56 1/14/2014 1 14 2014 16 914 520782 4817869 211 40
4:00:54 2/25/2013 2 25 2013 4 665 521246 4817870 209 40
0:00:54 12/9/2010 12 9 2010 0 655 523354 4817877 204 40
18:00:53 3/25/2009 3 25 2009 18 644 522419 4817874 206 40
2:00:24 4/8/2008 4 8 2008 2 636 521239 4817870 209 40
4:00:44 3/24/2011 3 24 2011 4 659 521366 4817871 209 40
4:00:47 1/19/2012 1 19 2012 4 663 524986 4817883 93 40
22:00:50 4/9/2012 4 9 2012 22 672 524604 4817882 94 40
14:00:48 12/25/2012 12 25 2012 14 677 521236 4817870 209 40
2:00:49 1/13/2014 1 13 2014 2 916 523583 4817878 204 40
8:00:54 2/9/2009 2 9 2009 8 632 521355 4817871 209 40
22:00:47 3/26/2009 3 26 2009 22 648 521213 4817870 209 40
18:00:24 3/21/2011 3 21 2011 18 650 523587 4817878 204 40
18:00:36 12/22/2012 12 22 2012 18 674 521199 4817870 210 40
22:00:09 3/26/2009 3 26 2009 22 647 521138 4817870 210 40
4:00:47 4/8/2008 4 8 2008 4 636 521256 4817871 209 40
14:00:47 3/23/2011 3 23 2011 14 661 522036 4817873 207 40
2:00:53 2/16/2010 2 16 2010 2 639 525179 4817884 93 40
2:00:36 1/13/2011 1 13 2011 2 639 524945 4817884 93 40
22:00:49 4/10/2011 4 10 2011 22 659 520896 4817870 210 40
4:00:32 4/13/2012 4 13 2012 4 670 525525 4817886 92 40
16:00:51 12/23/2013 12 23 2013 16 909 521920 4817873 208 40
14:00:55 12/23/2013 12 23 2013 14 671 521297 4817871 209 40
0:00:30 3/23/2013 3 23 2013 0 658 521263 4817871 209 40
8:00:24 11/29/2010 11 29 2010 8 641 521419 4817872 209 40
8:00:57 2/17/2014 2 17 2014 8 679 521345 4817871 209 40
2:00:20 3/27/2009 3 27 2009 2 648 521222 4817871 209 40
16:01:42 2/23/2009 2 23 2009 16 637 525272 4817885 92 40
14:00:27 1/10/2014 1 10 2014 14 679 524593 4817883 94 40
22:00:47 11/22/2010 11 22 2010 22 643 521197 4817871 210 40
22:00:47 3/22/2013 3 22 2013 22 658 521265 4817871 209 40
22:00:51 2/18/2010 2 18 2010 22 640 524217 4817882 125 39
16:00:47 1/25/2012 1 25 2012 16 666 524661 4817883 94 40
18:00:42 4/18/2011 4 18 2011 18 659 522593 4817876 206 40
2:00:48 3/21/2011 3 21 2011 2 661 520876 4817870 210 40
2:00:22 1/7/2009 1 7 2009 2 635 523678 4817880 203 40
8:00:50 1/2/2014 1 2 2014 8 914 520757 4817870 211 40
10:00:53 12/11/2013 12 11 2013 10 671 521302 4817872 209 40
4:00:42 12/13/2011 12 13 2011 4 667 524280 4817882 125 39



14:00:49 3/31/2009 3 31 2009 14 634 521955 4817874 208 40
0:00:47 1/13/2014 1 13 2014 0 907 523833 4817880 203 40
14:01:11 3/6/2013 3 6 2013 14 671 520817 4817870 210 40
10:00:54 1/17/2010 1 17 2010 10 646 521107 4817871 210 40
2:00:54 2/25/2009 2 25 2009 2 632 521975 4817874 208 40
12:00:55 3/12/2013 3 12 2013 12 677 520953 4817871 210 40
22:00:47 3/10/2012 3 10 2012 22 663 521311 4817872 209 40
0:00:48 3/20/2011 3 20 2011 0 655 520631 4817870 211 40
18:01:07 4/8/2009 4 8 2009 18 643 524672 4817884 94 40
10:00:39 2/17/2010 2 17 2010 10 643 525181 4817886 93 40
4:01:12 2/16/2010 2 16 2010 4 639 525181 4817886 93 40
18:00:15 12/28/2008 12 28 2008 18 632 523501 4817879 204 40
18:00:43 4/16/2011 4 16 2011 18 801 522072 4817875 207 40
0:00:44 2/19/2009 2 19 2009 0 637 526113 4817889 90 40
16:01:03 3/7/2013 3 7 2013 16 658 520776 4817871 211 40
18:01:12 2/18/2010 2 18 2010 18 640 524220 4817882 125 39
20:00:55 3/14/2014 3 14 2014 20 909 520959 4817871 210 40
12:00:50 1/14/2010 1 14 2010 12 633 521327 4817873 209 40
10:00:41 1/5/2010 1 5 2010 10 633 521757 4817874 208 40
6:01:09 3/4/2014 3 4 2014 6 913 526165 4817890 90 40
4:00:49 1/13/2011 1 13 2011 4 639 524962 4817885 93 40
4:00:35 1/26/2012 1 26 2012 4 666 523576 4817880 204 40
0:00:41 3/21/2011 3 21 2011 0 669 521776 4817874 208 40
0:02:47 3/27/2009 3 27 2009 0 648 521223 4817872 209 40
16:00:53 3/7/2011 3 7 2011 16 653 520574 4817870 211 40
6:00:54 2/28/2013 2 28 2013 6 679 521345 4817873 209 40
2:00:42 2/19/2009 2 19 2009 2 637 526114 4817890 90 40
12:00:47 4/26/2011 4 26 2011 12 655 522088 4817875 207 40
4:00:53 4/8/2008 4 8 2008 4 631 521288 4817873 209 40
14:00:42 2/24/2012 2 24 2012 14 665 521619 4817874 208 40
8:00:56 4/7/2011 4 7 2011 8 666 524357 4817883 125 39
18:00:42 3/23/2011 3 23 2011 18 655 520891 4817871 210 40
18:00:56 3/25/2009 3 25 2009 18 640 521953 4817875 208 40
6:01:24 12/15/2013 12 15 2013 6 914 521424 4817873 209 40
6:00:48 3/26/2008 3 26 2008 6 633 521540 4817874 209 40
0:00:22 4/11/2011 4 11 2011 0 659 520894 4817872 210 40
6:00:42 4/12/2011 4 12 2011 6 664 521264 4817873 209 40
4:00:47 2/19/2011 2 19 2011 4 654 521267 4817873 209 40
10:00:54 2/9/2010 2 9 2010 10 646 521775 4817874 208 40
0:00:35 1/18/2010 1 18 2010 0 641 520144 4817869 212 40
22:00:21 2/27/2012 2 27 2012 22 658 520810 4817871 210 40
16:00:44 12/2/2010 12 2 2010 16 638 520443 4817870 211 40
0:00:53 12/21/2012 12 21 2012 0 674 521282 4817873 209 40
0:00:54 4/4/2010 4 4 2010 0 638 521965 4817875 208 40
8:00:41 3/20/2008 3 20 2008 8 634 521745 4817875 208 40
6:00:56 1/26/2012 1 26 2012 6 666 523596 4817881 204 40
0:00:42 1/12/2014 1 12 2014 0 917 523607 4817881 204 40
16:00:23 1/17/2010 1 17 2010 16 641 520803 4817872 210 40
18:01:37 2/13/2011 2 13 2011 18 639 526208 4817891 90 40
4:00:47 1/2/2014 1 2 2014 4 679 520682 4817871 211 40
6:00:55 12/17/2010 12 17 2010 6 647 521272 4817873 209 40
20:00:44 2/29/2012 2 29 2012 20 665 523622 4817881 203 40
16:00:57 3/9/2014 3 9 2014 16 679 521266 4817873 209 40
0:00:41 3/17/2010 3 17 2010 0 647 520417 4817871 211 40



18:01:05 12/25/2012 12 25 2012 18 674 520894 4817872 210 40
10:00:49 12/24/2011 12 24 2011 10 641 521340 4817874 209 40
4:00:49 1/7/2009 1 7 2009 4 635 523645 4817881 203 40
6:00:47 1/13/2014 1 13 2014 6 907 523801 4817882 203 40
4:00:55 1/19/2011 1 19 2011 4 650 521524 4817874 209 40
2:00:42 1/3/2010 1 3 2010 2 639 523954 4817883 203 40
6:00:54 3/20/2008 3 20 2008 6 637 521556 4817875 209 40
16:00:46 12/5/2010 12 5 2010 16 801 521414 4817874 209 40
2:00:27 4/22/2011 4 22 2011 2 665 523199 4817880 205 40
0:00:20 11/30/2010 11 30 2010 0 654 520230 4817871 212 40
16:44:56 4/12/2013 4 12 2013 16 657 521365 4817874 209 40
6:00:43 1/30/2011 1 30 2011 6 642 525177 4817888 93 40
2:00:42 1/2/2014 1 2 2014 2 679 520682 4817872 211 40
18:00:48 3/4/2010 3 4 2010 18 646 520826 4817873 210 40
6:00:56 2/19/2011 2 19 2011 6 654 521264 4817874 209 40
2:00:50 3/19/2012 3 19 2012 2 658 520705 4817872 211 40
8:01:00 4/1/2012 4 1 2012 8 681 521428 4817875 209 40
18:00:55 2/24/2011 2 24 2011 18 647 523035 4817880 205 40
10:00:48 1/14/2014 1 14 2014 10 914 521279 4817875 209 40
12:00:47 3/19/2010 3 19 2010 12 656 520744 4817873 211 40
22:00:21 1/7/2012 1 7 2012 22 658 521311 4817875 209 40
12:00:23 12/15/2011 12 15 2011 12 658 521500 4817875 209 40
16:00:54 11/25/2010 11 25 2010 16 647 521226 4817875 209 40
10:00:56 12/20/2008 12 20 2008 10 632 521755 4817876 208 40
14:00:32 12/27/2009 12 27 2009 14 647 521455 4817875 209 40
16:00:33 1/18/2012 1 18 2012 16 663 524238 4817885 125 39
12:01:52 2/18/2014 2 18 2014 12 916 521430 4817875 209 40
0:00:42 2/10/2009 2 10 2009 0 633 525192 4817888 93 40
18:00:53 5/3/2011 5 3 2011 18 667 522218 4817878 207 40
4:00:56 1/30/2011 1 30 2011 4 642 525175 4817888 93 40
6:00:40 2/13/2009 2 13 2009 6 633 521264 4817875 209 40
8:00:50 3/7/2012 3 7 2012 8 665 521376 4817875 209 40
0:00:53 1/13/2011 1 13 2011 0 639 524932 4817888 93 40
6:00:30 3/20/2010 3 20 2010 6 647 520788 4817874 211 40
8:00:47 4/18/2012 4 18 2012 8 676 521801 4817877 208 40
8:00:48 1/31/2011 1 31 2011 8 657 521239 4817875 209 40
8:00:44 3/19/2011 3 19 2011 8 659 521242 4817875 209 40
14:00:26 2/7/2012 2 7 2012 14 658 521513 4817876 209 40
18:01:12 1/23/2010 1 23 2010 18 644 525462 4817890 92 40
22:00:54 3/21/2014 3 21 2014 22 914 524913 4817888 93 40
18:00:48 2/6/2011 2 6 2011 18 639 523589 4817883 204 40
22:00:36 1/18/2012 1 18 2012 22 663 524251 4817885 125 39
22:00:49 1/15/2010 1 15 2010 22 641 520227 4817872 212 40
16:00:53 1/26/2014 1 26 2014 16 907 521435 4817876 209 40
6:00:47 3/1/2011 3 1 2011 6 642 521898 4817877 208 40
2:00:47 5/3/2009 5 3 2009 2 646 521484 4817876 209 40
4:00:47 1/13/2014 1 13 2014 4 916 523591 4817883 204 40
4:00:49 2/27/2014 2 27 2014 4 909 521909 4817877 208 40
6:00:41 3/24/2011 3 24 2011 6 659 521368 4817876 209 40
18:01:24 4/29/2010 4 29 2010 18 644 524816 4817888 93 40
18:00:24 1/12/2010 1 12 2010 18 641 521441 4817876 209 40
22:00:48 3/16/2010 3 16 2010 22 647 520437 4817873 211 40
18:00:39 4/4/2011 4 4 2011 18 662 524924 4817888 93 40
2:00:55 12/23/2008 12 23 2008 2 637 524267 4817886 125 39



4:00:47 2/15/2014 2 15 2014 4 916 521673 4817877 208 40
22:00:53 11/28/2010 11 28 2010 22 641 521755 4817877 208 40
6:00:53 4/30/2011 4 30 2011 6 654 521222 4817876 209 40
4:00:57 1/25/2011 1 25 2011 4 801 524302 4817886 125 39
18:00:44 12/21/2012 12 21 2012 18 674 521174 4817876 210 40
0:00:27 1/24/2010 1 24 2010 0 643 525918 4817892 91 40
16:00:28 1/9/2011 1 9 2011 16 646 520864 4817875 210 40
8:00:41 12/5/2010 12 5 2010 8 654 521414 4817876 209 40
2:00:47 3/23/2011 3 23 2011 2 661 521307 4817876 209 40
16:00:55 12/1/2010 12 1 2010 16 641 520446 4817873 211 40
8:00:29 2/24/2013 2 24 2013 8 665 521349 4817876 209 40
18:00:48 5/6/2011 5 6 2011 18 665 522038 4817878 207 40
22:00:23 3/25/2009 3 25 2009 22 640 521846 4817878 208 40
2:00:48 2/15/2014 2 15 2014 2 916 521661 4817877 208 40
22:00:53 3/19/2010 3 19 2010 22 641 520778 4817875 211 40
8:00:54 4/23/2013 4 23 2013 8 679 521094 4817876 210 40
6:00:44 3/9/2012 3 9 2012 6 665 521319 4817876 209 40
0:00:47 3/11/2012 3 11 2012 0 663 521294 4817876 209 40
18:01:07 2/16/2010 2 16 2010 18 640 525310 4817890 92 40
8:00:54 2/24/2013 2 24 2013 8 677 521354 4817876 209 40
18:00:53 12/20/2012 12 20 2012 18 657 520959 4817875 210 40
8:00:54 12/17/2010 12 17 2010 8 647 521266 4817876 209 40
14:00:44 12/21/2012 12 21 2012 14 674 521227 4817876 209 40
22:01:24 12/21/2012 12 21 2012 22 674 521168 4817876 210 40
22:01:16 12/9/2013 12 9 2013 22 907 524972 4817889 93 40
22:00:45 1/15/2014 1 15 2014 22 907 521287 4817877 209 40
6:00:50 4/28/2011 4 28 2011 6 658 525926 4817893 91 40
12:00:54 12/14/2008 12 14 2008 12 634 521835 4817878 208 40
0:00:44 4/19/2012 4 19 2012 0 676 520949 4817876 210 40
7:39:55 12/16/2013 12 16 2013 7 657 521928 4817879 208 40
14:00:54 1/15/2010 1 15 2010 14 638 521211 4817876 209 40
2:00:48 11/29/2010 11 29 2010 2 641 521700 4817878 208 40
2:00:56 1/11/2012 1 11 2012 2 658 524268 4817887 125 39
16:00:23 3/25/2011 3 25 2011 16 654 521697 4817878 208 40
18:01:10 1/20/2014 1 20 2014 18 671 521042 4817876 210 40
22:00:40 3/20/2011 3 20 2011 22 663 521726 4817878 208 40
8:00:36 4/1/2012 4 1 2012 8 676 525373 4817891 92 40
6:00:47 1/13/2014 1 13 2014 6 679 523715 4817885 203 40
16:00:55 1/10/2014 1 10 2014 16 907 524444 4817888 94 40
22:00:53 3/10/2012 3 10 2012 22 666 521249 4817877 209 40
16:00:34 2/24/2013 2 24 2013 16 658 520682 4817875 211 40
6:00:21 4/6/2011 4 6 2011 6 666 524278 4817887 125 39
0:00:43 4/25/2011 4 25 2011 0 667 524593 4817888 94 40
8:00:53 2/3/2009 2 3 2009 8 632 521560 4817878 209 40
0:00:23 2/26/2009 2 26 2009 0 637 526058 4817894 90 40
10:00:41 2/7/2012 2 7 2012 10 658 521510 4817878 209 40
6:00:47 2/19/2009 2 19 2009 6 637 526093 4817894 90 40
0:01:10 4/12/2009 4 12 2009 0 647 521206 4817877 209 40
4:01:23 12/21/2012 12 21 2012 4 674 521284 4817877 209 40
22:00:54 4/24/2011 4 24 2011 22 667 524591 4817889 94 40
20:00:44 4/6/2013 4 6 2013 20 658 523300 4817884 204 40
22:00:39 1/12/2014 1 12 2014 22 907 523819 4817886 203 40
18:00:52 11/28/2010 11 28 2010 18 641 521358 4817878 209 40
4:00:41 3/27/2012 3 27 2012 4 666 521591 4817879 209 40



22:00:41 12/25/2012 12 25 2012 22 674 520891 4817877 210 40
4:00:54 12/12/2012 12 12 2012 4 680 520102 4817874 212 40
4:00:53 3/26/2008 3 26 2008 4 633 521533 4817879 209 40
8:00:45 1/29/2011 1 29 2011 8 647 521643 4817879 208 40
6:00:52 1/16/2011 1 16 2011 6 646 521179 4817878 210 40
6:00:41 1/13/2011 1 13 2011 6 639 524959 4817891 93 40
12:00:24 2/3/2013 2 3 2013 12 680 521245 4817878 209 40
8:01:11 3/10/2013 3 10 2013 8 671 520822 4817877 210 40
12:00:53 12/31/2012 12 31 2012 12 677 521135 4817878 210 40
12:00:46 12/3/2010 12 3 2010 12 639 520428 4817876 211 40
4:00:54 1/12/2011 1 12 2011 4 654 521573 4817879 209 40
16:00:53 3/27/2011 3 27 2011 16 663 521695 4817880 208 40
14:00:54 2/23/2014 2 23 2014 14 917 521218 4817878 209 40
12:01:23 2/23/2014 2 23 2014 12 917 521221 4817878 209 40
18:00:43 3/19/2010 3 19 2010 18 641 520755 4817877 211 40
18:00:47 4/2/2011 4 2 2011 18 660 525914 4817895 91 40
18:00:54 3/10/2010 3 10 2010 18 643 525812 4817894 91 40
8:00:52 12/30/2009 12 30 2009 8 647 521368 4817879 209 40
2:00:44 5/6/2011 5 6 2011 2 654 525718 4817894 91 40
14:00:48 2/20/2013 2 20 2013 14 679 521156 4817878 210 40
12:00:50 1/18/2014 1 18 2014 12 671 521167 4817878 210 40
12:00:53 2/5/2012 2 5 2012 12 663 525056 4817892 93 40
6:00:46 1/18/2014 1 18 2014 6 671 520685 4817877 211 40
6:00:49 3/31/2009 3 31 2009 6 638 521775 4817880 208 40
12:00:48 2/12/2014 2 12 2014 12 909 522188 4817882 207 40
8:01:18 12/16/2012 12 16 2012 8 674 521400 4817879 209 40
0:00:47 2/28/2012 2 28 2012 0 658 520816 4817877 210 40
6:00:47 4/11/2011 4 11 2011 6 801 521041 4817878 210 40
14:00:49 4/19/2009 4 19 2009 14 634 521262 4817879 209 40
22:00:20 2/18/2009 2 18 2009 22 637 526113 4817896 90 40
12:00:47 1/3/2012 1 3 2012 12 663 521209 4817879 209 40
2:00:23 4/8/2008 4 8 2008 2 631 521288 4817879 209 40
14:00:48 1/6/2013 1 6 2013 14 665 524263 4817889 125 39
10:00:23 2/14/2014 2 14 2014 10 679 521593 4817880 209 40
6:00:55 12/24/2012 12 24 2012 6 677 521517 4817880 209 40
2:00:37 12/21/2012 12 21 2012 2 674 521292 4817879 209 40
6:00:53 12/6/2010 12 6 2010 6 650 521696 4817881 208 40
0:00:55 11/29/2010 11 29 2010 0 641 521696 4817881 208 40
2:00:47 11/19/2010 11 19 2010 2 639 524457 4817890 94 40
8:00:53 2/11/2011 2 11 2011 8 657 521905 4817881 208 40
22:00:54 3/21/2010 3 21 2010 22 642 524248 4817889 125 39
22:00:48 1/2/2010 1 2 2010 22 644 525637 4817895 91 40
2:00:43 4/21/2011 4 21 2011 2 664 523111 4817886 205 40
20:00:54 1/26/2014 1 26 2014 20 679 520678 4817878 211 40
18:00:17 4/24/2008 4 24 2008 18 634 521869 4817881 208 40
22:00:58 12/20/2012 12 20 2012 22 674 521276 4817880 209 40
2:00:36 4/12/2009 4 12 2009 2 647 521205 4817879 209 40
22:00:51 3/13/2009 3 13 2009 22 639 521502 4817880 209 40
2:01:24 3/7/2012 3 7 2012 2 666 521175 4817879 210 40
2:00:49 3/11/2012 3 11 2012 2 663 521296 4817880 209 40
2:00:48 12/25/2008 12 25 2008 2 632 521555 4817880 209 40
18:00:41 1/2/2013 1 2 2013 18 658 522134 4817882 207 40
10:01:12 1/15/2010 1 15 2010 10 638 521211 4817879 209 40
22:00:21 12/7/2011 12 7 2011 22 658 520218 4817876 212 40



6:00:53 2/15/2014 2 15 2014 6 916 521677 4817881 208 40
12:00:29 2/19/2013 2 19 2013 12 677 521756 4817881 208 40
10:00:56 2/3/2013 2 3 2013 10 680 521234 4817880 209 40
4:00:24 4/27/2011 4 27 2011 4 669 523224 4817886 204 40
18:00:47 3/28/2010 3 28 2010 18 639 523438 4817887 204 40
4:00:44 1/14/2011 1 14 2011 4 650 521782 4817881 208 40
10:00:53 1/6/2010 1 6 2010 10 647 521314 4817880 209 40
22:00:12 3/25/2010 3 25 2010 22 654 525927 4817896 91 40
22:00:42 3/28/2014 3 28 2014 22 913 526089 4817897 90 40
14:00:53 2/24/2013 2 24 2013 14 658 520679 4817878 211 40
6:00:49 4/12/2012 4 12 2012 6 658 525738 4817895 91 40
10:00:50 1/4/2011 1 4 2011 10 657 521365 4817880 209 40
18:00:42 4/17/2011 4 17 2011 18 658 525531 4817895 92 40
22:00:23 3/13/2009 3 13 2009 22 643 521520 4817881 209 40
4:00:37 2/19/2009 2 19 2009 4 637 526092 4817897 90 40
18:00:41 1/22/2011 1 22 2011 18 650 524194 4817890 125 39
10:00:32 2/17/2010 2 17 2010 10 633 525373 4817894 92 40
22:00:54 3/26/2010 3 26 2010 22 638 525594 4817895 92 40
8:00:30 3/14/2011 3 14 2011 8 653 521448 4817881 209 40
0:00:49 2/20/2011 2 20 2011 0 638 521202 4817880 210 40
14:00:23 2/25/2011 2 25 2011 14 801 521544 4817881 209 40
2:00:50 3/21/2011 3 21 2011 2 669 521779 4817882 208 40
10:00:48 1/3/2011 1 3 2011 10 653 524195 4817890 125 39
2:00:24 4/12/2012 4 12 2012 2 658 525734 4817896 91 40
8:00:55 3/29/2009 3 29 2009 8 633 521519 4817881 209 40
14:00:42 2/10/2012 2 10 2012 14 658 521875 4817882 208 40
18:00:56 1/3/2011 1 3 2011 18 639 520366 4817878 212 40
16:01:12 3/22/2013 3 22 2013 16 679 521430 4817881 209 40
0:00:54 3/26/2009 3 26 2009 0 640 521853 4817882 208 40
10:00:36 3/25/2009 3 25 2009 10 634 521992 4817883 208 40
2:01:13 1/12/2014 1 12 2014 2 917 523608 4817888 204 40
6:00:53 2/25/2010 2 25 2010 6 647 524487 4817892 94 40
2:00:43 3/1/2010 3 1 2010 2 633 520665 4817879 211 40
2:00:52 4/6/2014 4 6 2014 2 916 525758 4817896 91 40
16:00:42 3/23/2011 3 23 2011 16 661 522047 4817883 207 40
0:00:53 2/3/2013 2 3 2013 0 680 521033 4817880 210 40
4:00:42 3/1/2011 3 1 2011 4 642 521892 4817883 208 40
14:00:15 4/24/2008 4 24 2008 14 631 521951 4817883 208 40
10:02:29 3/4/2010 3 4 2010 10 641 520932 4817880 210 40
12:00:47 12/23/2011 12 23 2011 12 658 521400 4817882 209 40
12:00:53 3/31/2009 3 31 2009 12 633 521977 4817883 208 40
0:00:41 12/25/2008 12 25 2008 0 637 525104 4817894 93 40
12:00:51 2/7/2012 2 7 2012 12 658 521517 4817882 209 40
22:00:53 3/27/2013 3 27 2013 22 663 524861 4817894 93 40
20:00:48 3/10/2012 3 10 2012 20 663 521314 4817881 209 40
18:00:21 3/14/2014 3 14 2014 18 907 522234 4817884 207 40
0:00:32 3/14/2009 3 14 2009 0 639 521506 4817882 209 40
10:00:54 12/31/2012 12 31 2012 10 677 521136 4817881 210 40
2:00:47 2/20/2011 2 20 2011 2 638 521224 4817881 209 40
6:00:18 4/8/2008 4 8 2008 6 631 521279 4817881 209 40
8:00:56 2/17/2013 2 17 2013 8 677 521270 4817881 209 40
4:03:07 4/9/2010 4 9 2010 4 641 523217 4817888 204 40
20:00:43 3/5/2013 3 5 2013 20 679 520773 4817880 211 40
14:00:47 3/3/2013 3 3 2013 14 658 521281 4817882 209 40



16:00:37 12/18/2013 12 18 2013 16 908 521493 4817882 209 40
14:00:41 3/23/2011 3 23 2011 14 655 522131 4817884 207 40
4:00:48 1/18/2014 1 18 2014 4 671 520680 4817880 211 40
0:00:41 1/12/2011 1 12 2011 0 654 521572 4817883 209 40
10:00:54 1/10/2011 1 10 2011 10 638 521662 4817883 208 40
0:00:56 3/1/2012 3 1 2012 0 665 523615 4817890 203 40
18:00:42 4/4/2012 4 4 2012 18 663 521096 4817881 210 40
2:00:32 2/28/2012 2 28 2012 2 658 520850 4817880 210 40
8:00:54 1/18/2014 1 18 2014 8 671 520678 4817880 211 40
2:01:23 3/4/2013 3 4 2013 2 679 521277 4817882 209 40
22:00:53 2/12/2012 2 12 2012 22 665 525395 4817896 92 40
12:00:53 4/26/2014 4 26 2014 12 907 521887 4817884 208 40
8:00:49 2/23/2009 2 23 2009 8 637 525443 4817896 92 40
10:02:26 2/17/2009 2 17 2009 10 634 521735 4817883 208 40
22:00:53 3/26/2011 3 26 2011 22 662 523797 4817890 203 40
6:00:48 3/27/2012 3 27 2012 6 666 521594 4817883 209 40
2:00:53 1/12/2011 1 12 2011 2 654 521576 4817883 209 40
12:00:53 11/30/2011 11 30 2011 12 801 520990 4817881 210 40
4:00:47 3/11/2012 3 11 2012 4 666 521410 4817883 209 40
6:00:20 1/7/2009 1 7 2009 6 635 523648 4817890 203 40
22:00:50 12/14/2013 12 14 2013 22 908 525008 4817895 93 40
10:00:42 3/30/2011 3 30 2011 10 801 521064 4817882 210 40
10:00:53 12/25/2008 12 25 2008 10 634 524264 4817892 125 39
18:00:54 12/22/2010 12 22 2010 18 657 520875 4817881 210 40
22:01:00 3/9/2014 3 9 2014 22 907 521217 4817882 209 40
16:00:43 1/2/2009 1 2 2009 16 637 524206 4817892 125 39
6:00:56 2/25/2010 2 25 2010 6 646 524364 4817893 125 39
16:00:54 1/20/2011 1 20 2011 16 647 522860 4817888 205 40
22:01:12 12/24/2008 12 24 2008 22 635 524599 4817894 94 40
6:00:44 12/24/2008 12 24 2008 6 632 521887 4817885 208 40
18:00:55 4/23/2009 4 23 2009 18 640 524399 4817893 125 39
8:01:06 2/24/2014 2 24 2014 8 917 521221 4817883 209 40
2:00:54 12/18/2010 12 18 2010 2 657 520163 4817879 212 40
22:00:53 3/20/2008 3 20 2008 22 635 521503 4817884 209 40
16:00:44 1/17/2011 1 17 2011 16 650 520964 4817882 210 40
2:00:54 3/22/2008 3 22 2008 2 634 521269 4817883 209 40
2:00:17 4/27/2011 4 27 2011 2 662 524329 4817893 125 39
0:00:41 3/15/2010 3 15 2010 0 646 521300 4817883 209 40
4:00:47 3/19/2008 3 19 2008 4 631 521914 4817885 208 40
10:00:41 2/1/2011 2 1 2011 10 647 521634 4817884 208 40
16:01:12 3/31/2009 3 31 2009 16 633 521942 4817885 208 40
12:03:06 12/3/2010 12 3 2010 12 647 521194 4817883 210 40
10:00:54 12/14/2008 12 14 2008 10 634 521827 4817885 208 40
4:00:14 4/12/2012 4 12 2012 4 658 525731 4817899 91 40
10:00:53 2/8/2011 2 8 2011 10 650 520799 4817882 211 40
20:00:54 1/12/2014 1 12 2014 20 907 523819 4817892 203 40
14:00:42 1/21/2011 1 21 2011 14 646 522147 4817886 207 40
6:00:53 3/8/2010 3 8 2010 6 641 520775 4817882 211 40
18:00:14 2/25/2009 2 25 2009 18 637 526061 4817900 90 40
12:00:11 4/15/2008 4 15 2008 12 633 522243 4817887 207 40
4:00:35 3/23/2011 3 23 2011 4 654 521557 4817884 209 40
18:00:47 3/19/2011 3 19 2011 18 654 521668 4817885 208 40
16:00:42 12/21/2012 12 21 2012 16 674 521225 4817884 209 40
0:00:54 12/23/2010 12 23 2010 0 657 520873 4817883 210 40



16:00:50 2/4/2010 2 4 2010 16 633 521776 4817886 208 40
0:00:42 4/23/2013 4 23 2013 0 671 521203 4817884 210 40
0:00:39 4/8/2011 4 8 2011 0 654 524181 4817894 125 39
0:00:52 3/17/2014 3 17 2014 0 917 524238 4817894 125 39
10:02:12 4/1/2012 4 1 2012 10 677 521717 4817886 208 40
6:00:48 3/26/2011 3 26 2011 6 668 521503 4817885 209 40
0:00:11 2/20/2010 2 20 2010 0 640 525817 4817900 91 40
6:00:41 2/23/2009 2 23 2009 6 637 525452 4817899 92 40
4:00:54 3/29/2012 3 29 2012 4 675 523220 4817891 204 40
10:00:34 1/17/2011 1 17 2011 10 647 520826 4817883 210 40
18:00:50 12/3/2008 12 3 2008 18 633 521088 4817884 210 40
2:00:43 12/13/2013 12 13 2013 2 658 521540 4817885 209 40
8:00:54 1/20/2011 1 20 2011 8 654 521634 4817886 208 40
6:00:41 2/17/2010 2 17 2010 6 640 525758 4817900 91 40
2:00:54 3/4/2013 3 4 2013 2 665 521374 4817885 209 40
2:00:53 4/9/2010 4 9 2010 2 641 523215 4817891 204 40
0:00:49 4/27/2011 4 27 2011 0 662 524329 4817895 125 39
6:00:47 3/10/2013 3 10 2013 6 671 520799 4817883 211 40
12:00:54 12/5/2010 12 5 2010 12 641 521197 4817884 210 40
0:00:54 3/18/2011 3 18 2011 0 662 521575 4817885 209 40
14:00:54 2/1/2011 2 1 2011 14 801 521803 4817886 208 40
10:01:10 2/17/2010 2 17 2010 10 639 525391 4817899 92 40
4:00:54 2/19/2014 2 19 2014 4 916 521426 4817885 209 40
12:00:41 3/30/2011 3 30 2011 12 801 521067 4817884 210 40
8:00:48 4/13/2010 4 13 2010 8 652 523004 4817890 205 40
8:00:53 2/19/2014 2 19 2014 8 916 521423 4817885 209 40
8:00:53 12/12/2012 12 12 2012 8 665 524916 4817897 93 40
18:00:54 1/22/2010 1 22 2010 18 641 520241 4817882 212 40
12:00:48 2/20/2013 2 20 2013 12 679 521302 4817885 209 40
6:00:55 12/13/2011 12 13 2011 6 667 524300 4817895 125 39
14:00:53 2/5/2012 2 5 2012 14 663 525075 4817898 93 40
10:01:17 1/8/2013 1 8 2013 10 677 520544 4817883 211 40
10:00:54 2/27/2010 2 27 2010 10 641 521157 4817885 210 40
14:00:53 3/22/2011 3 22 2011 14 801 521766 4817887 208 40
18:00:49 2/16/2010 2 16 2010 18 643 524920 4817898 93 40
6:00:55 3/11/2012 3 11 2012 6 666 521407 4817885 209 40
0:00:49 3/6/2011 3 6 2011 0 801 523647 4817893 203 40
10:00:53 1/1/2014 1 1 2014 10 914 521018 4817884 210 40
22:00:50 2/25/2009 2 25 2009 22 637 526061 4817902 90 40
6:00:50 3/19/2008 3 19 2008 6 631 521916 4817887 208 40
0:00:47 12/29/2008 12 29 2008 0 632 523495 4817893 204 40
0:00:56 11/29/2010 11 29 2010 0 657 521425 4817886 209 40
0:00:54 3/14/2009 3 14 2009 0 643 521522 4817886 209 40
14:00:23 1/13/2011 1 13 2011 14 646 521945 4817888 208 40
2:00:53 3/5/2013 3 5 2013 2 657 520734 4817884 211 40
8:00:18 2/10/2010 2 10 2010 8 643 525016 4817898 93 40
18:00:54 12/17/2010 12 17 2010 18 647 521088 4817885 210 40
0:01:12 4/27/2011 4 27 2011 0 669 523219 4817892 204 40
4:00:54 12/24/2012 12 24 2012 4 665 521469 4817886 209 40
18:00:53 12/12/2011 12 12 2011 18 667 524309 4817896 125 39
14:00:38 12/19/2010 12 19 2010 14 647 521551 4817887 209 40
6:00:57 1/30/2011 1 30 2011 6 639 525319 4817900 92 40
6:00:54 12/24/2012 12 24 2012 6 665 521472 4817886 209 40
6:00:48 4/13/2012 4 13 2012 6 670 525526 4817901 92 40



0:00:55 4/22/2010 4 22 2010 0 639 524349 4817896 125 39
22:00:54 2/29/2012 2 29 2012 22 665 523615 4817894 203 40
14:01:54 2/8/2011 2 8 2011 14 641 520712 4817884 211 40
16:00:41 2/17/2009 2 17 2009 16 633 521864 4817888 208 40
10:01:12 3/12/2013 3 12 2013 10 677 520924 4817885 210 40
18:00:47 1/9/2014 1 9 2014 18 909 525414 4817901 92 40
14:00:30 1/3/2014 1 3 2014 14 907 520554 4817884 211 40
2:00:53 12/6/2010 12 6 2010 2 650 521700 4817888 208 40
2:00:48 1/18/2014 1 18 2014 2 671 520676 4817885 211 40
12:00:41 2/10/2014 2 10 2014 12 909 521950 4817889 208 40
10:00:58 1/13/2011 1 13 2011 10 646 521899 4817889 208 40
4:00:41 4/27/2011 4 27 2011 4 662 524329 4817897 125 39
10:01:07 2/18/2010 2 18 2010 10 643 525167 4817900 93 40
2:00:56 1/24/2010 1 24 2010 2 644 526217 4817904 90 40
18:00:56 2/17/2011 2 17 2011 18 639 525934 4817903 91 40
6:00:47 11/29/2010 11 29 2010 6 657 521417 4817887 209 40
22:00:55 1/1/2010 1 1 2010 22 643 525168 4817900 93 40
18:00:56 3/15/2014 3 15 2014 18 914 520660 4817885 211 40
2:00:53 2/17/2010 2 17 2010 2 640 525833 4817903 91 40
4:00:48 11/29/2010 11 29 2010 4 657 521423 4817887 209 40
18:00:47 11/28/2010 11 28 2010 18 654 521110 4817887 210 40
12:00:44 2/8/2011 2 8 2011 12 641 520713 4817885 211 40
4:00:53 2/26/2011 2 26 2011 4 657 521794 4817889 208 40
2:00:48 4/27/2011 4 27 2011 2 669 523220 4817894 204 40
18:00:17 4/25/2012 4 25 2012 18 657 521148 4817887 210 40
22:01:14 2/27/2012 2 27 2012 22 665 520841 4817886 210 40
20:00:55 3/27/2014 3 27 2014 20 908 524886 4817900 93 40
12:00:54 2/22/2013 2 22 2013 12 665 521668 4817889 208 40
20:00:53 1/30/2013 1 30 2013 20 665 520592 4817885 211 40
20:00:42 2/12/2012 2 12 2012 20 665 525391 4817902 92 40
8:00:56 3/8/2011 3 8 2011 8 641 521185 4817887 210 40
16:00:52 4/24/2008 4 24 2008 16 634 521905 4817889 208 40
22:01:11 3/6/2012 3 6 2012 22 666 521171 4817887 210 40
22:00:20 3/25/2009 3 25 2009 22 633 521933 4817890 208 40
4:00:26 1/13/2012 1 13 2012 4 658 525343 4817902 92 40
16:00:54 11/25/2010 11 25 2010 16 653 521005 4817887 210 40
18:00:44 3/20/2011 3 20 2011 18 660 521872 4817889 208 40
12:00:51 2/22/2013 2 22 2013 12 671 521776 4817889 208 40
22:00:42 4/21/2010 4 21 2010 22 639 524313 4817898 125 39
6:00:42 3/29/2012 3 29 2012 6 675 523219 4817894 204 40
14:00:42 1/30/2011 1 30 2011 14 657 520681 4817886 211 40
12:00:41 11/28/2010 11 28 2010 12 657 520865 4817886 210 40
10:01:54 12/12/2013 12 12 2013 10 658 521000 4817887 210 40
12:03:35 1/6/2011 1 6 2011 12 657 521785 4817889 208 40
22:00:54 12/12/2011 12 12 2011 22 667 524309 4817898 125 39
4:00:53 1/23/2010 1 23 2010 4 647 520188 4817885 212 40
20:00:16 3/15/2013 3 15 2013 20 663 521831 4817890 208 40
14:00:56 1/6/2011 1 6 2011 14 657 521783 4817890 208 40
0:00:54 3/7/2012 3 7 2012 0 666 521168 4817888 210 40
6:00:53 2/19/2014 2 19 2014 6 916 521427 4817889 209 40
0:00:44 12/8/2011 12 8 2011 0 658 520214 4817885 212 40
22:00:54 3/4/2013 3 4 2013 22 677 520751 4817887 211 40
2:00:56 11/28/2010 11 28 2010 2 641 520869 4817887 210 40
18:00:44 1/27/2011 1 27 2011 18 639 523759 4817897 203 40



2:01:06 3/10/2013 3 10 2013 2 671 520790 4817887 211 40
8:00:56 11/22/2010 11 22 2010 8 641 521923 4817890 208 40
6:01:07 1/11/2014 1 11 2014 6 917 523627 4817896 203 40
4:00:56 2/17/2010 2 17 2010 4 640 525833 4817904 91 40
18:00:51 3/26/2012 3 26 2012 18 670 521650 4817890 208 40
16:00:28 2/16/2010 2 16 2010 16 643 524920 4817901 93 40
10:00:53 12/3/2010 12 3 2010 10 639 520422 4817886 211 40
8:00:37 1/22/2011 1 22 2011 8 654 521961 4817891 208 40
10:00:42 2/20/2009 2 20 2009 10 637 524920 4817901 93 40
10:00:54 12/18/2013 12 18 2013 10 908 521518 4817890 209 40
0:00:50 12/27/2012 12 27 2012 0 674 520874 4817888 210 40
0:00:19 2/18/2009 2 18 2009 0 637 526339 4817907 90 40
18:00:15 1/1/2011 1 1 2011 18 654 520573 4817887 211 40
14:00:53 1/10/2011 1 10 2011 14 646 521749 4817890 208 40
14:00:53 1/22/2011 1 22 2011 14 638 524997 4817902 93 40
22:00:38 3/13/2014 3 13 2014 22 914 521527 4817890 209 40
6:00:53 2/24/2014 2 24 2014 6 917 521219 4817889 209 40
10:00:54 1/7/2010 1 7 2010 10 640 521558 4817890 209 40
14:01:00 12/26/2012 12 26 2012 14 674 520941 4817888 210 40
6:00:24 2/26/2011 2 26 2011 6 657 521799 4817891 208 40
16:00:53 1/3/2014 1 3 2014 16 907 520562 4817887 211 40
10:01:13 12/9/2010 12 9 2010 10 654 521406 4817890 209 40
4:00:54 3/10/2013 3 10 2013 4 671 520788 4817888 211 40
2:01:23 12/24/2013 12 24 2013 2 911 524622 4817901 94 40
4:00:53 12/18/2010 12 18 2010 4 657 520241 4817886 212 40
8:00:53 3/21/2008 3 21 2008 8 633 521539 4817890 209 40
18:00:42 2/14/2009 2 14 2009 18 637 525030 4817902 93 40
0:00:53 4/8/2014 4 8 2014 0 914 520199 4817886 212 40
6:00:41 12/18/2010 12 18 2010 6 657 520235 4817886 212 40
6:00:21 12/17/2009 12 17 2009 6 644 524979 4817902 93 40
10:01:42 2/25/2014 2 25 2014 10 917 521856 4817891 208 40
0:00:53 1/24/2010 1 24 2010 0 644 526217 4817907 90 40
16:00:23 4/25/2012 4 25 2012 16 657 520979 4817888 210 40
6:00:41 2/11/2011 2 11 2011 6 641 521766 4817891 208 40
14:00:41 11/30/2011 11 30 2011 14 801 520987 4817889 210 40
10:00:20 5/1/2010 5 1 2010 10 640 521170 4817889 210 40
4:00:53 2/7/2014 2 7 2014 4 916 523947 4817898 203 40
2:00:47 3/1/2012 3 1 2012 2 665 523619 4817897 203 40
22:00:23 4/29/2011 4 29 2011 22 658 525495 4817904 92 40
22:00:55 2/22/2009 2 22 2009 22 637 525376 4817904 92 40
2:00:58 2/9/2013 2 9 2013 2 679 524338 4817900 125 39
10:00:47 11/30/2011 11 30 2011 10 801 520999 4817889 210 40
16:01:11 2/18/2010 2 18 2010 16 647 524619 4817901 94 40
4:00:48 3/28/2013 3 28 2013 4 663 524843 4817902 93 40
2:00:52 12/23/2010 12 23 2010 2 657 520893 4817889 210 40
18:00:56 3/18/2010 3 18 2010 18 647 521915 4817892 208 40
18:00:47 4/21/2011 4 21 2011 18 654 525440 4817904 92 40
2:00:54 3/17/2010 3 17 2010 2 653 520927 4817889 210 40
22:00:26 3/22/2009 3 22 2009 22 647 521774 4817892 208 40
8:00:53 1/11/2014 1 11 2014 8 917 523638 4817898 203 40
22:00:55 1/22/2010 1 22 2010 22 641 520238 4817887 212 40
10:00:41 2/23/2013 2 23 2013 10 658 521266 4817890 209 40
0:00:54 12/18/2013 12 18 2013 0 914 521523 4817891 209 40
8:00:28 1/13/2014 1 13 2014 8 907 523823 4817899 203 40



0:00:52 3/26/2009 3 26 2009 0 639 521836 4817892 208 40
16:00:53 12/26/2012 12 26 2012 16 674 520942 4817889 210 40
22:00:25 4/9/2009 4 9 2009 22 642 524581 4817901 94 40
4:00:55 11/29/2010 11 29 2010 4 641 521678 4817891 208 40
4:00:23 3/19/2012 3 19 2012 4 658 520855 4817889 210 40
10:00:54 12/5/2010 12 5 2010 10 641 521197 4817890 210 40
22:01:23 1/23/2010 1 23 2010 22 644 525583 4817905 92 40
2:00:54 12/24/2012 12 24 2012 2 677 521527 4817891 209 40
18:00:53 3/16/2010 3 16 2010 18 801 521022 4817890 210 40
8:00:47 12/24/2012 12 24 2012 8 674 521290 4817891 209 40
6:00:14 3/9/2010 3 9 2010 6 647 525783 4817906 91 40
8:00:54 4/22/2011 4 22 2011 8 664 521760 4817892 208 40
4:00:38 2/8/2014 2 8 2014 4 908 523748 4817899 203 40
4:00:47 1/11/2014 1 11 2014 4 917 523627 4817899 203 40
10:01:29 2/22/2013 2 22 2013 10 665 521692 4817892 208 40
12:00:54 12/18/2013 12 18 2013 12 908 521487 4817892 209 40
18:00:48 4/11/2010 4 11 2010 18 646 522786 4817896 206 40
22:00:53 3/22/2013 3 22 2013 22 679 521080 4817890 210 40
0:00:53 3/23/2013 3 23 2013 0 679 521083 4817890 210 40
4:00:18 2/14/2014 2 14 2014 4 907 524652 4817903 94 40
14:00:16 2/27/2010 2 27 2010 14 633 521451 4817892 209 40
2:00:27 12/27/2012 12 27 2012 2 674 520872 4817890 210 40
14:00:43 3/26/2011 3 26 2011 14 658 521273 4817891 209 40
16:00:54 1/31/2013 1 31 2013 16 677 520886 4817890 210 40
10:00:45 4/18/2012 4 18 2012 10 676 521815 4817893 208 40
10:00:55 1/6/2011 1 6 2011 10 654 521748 4817893 208 40
0:00:54 12/10/2013 12 10 2013 0 911 525049 4817904 93 40
10:00:51 1/30/2011 1 30 2011 10 654 520816 4817890 210 40
4:00:48 12/14/2011 12 14 2011 4 667 524280 4817902 125 39
10:00:23 2/23/2009 2 23 2009 10 637 524936 4817904 93 40
14:00:23 1/8/2012 1 8 2012 14 658 521076 4817891 210 40
4:00:56 3/9/2010 3 9 2010 4 647 525786 4817907 91 40
4:01:12 2/1/2009 2 1 2009 4 633 521664 4817893 208 40
4:00:15 12/6/2010 12 6 2010 4 650 521701 4817893 208 40
8:00:38 1/29/2011 1 29 2011 8 801 525061 4817905 93 40
20:00:39 12/14/2013 12 14 2013 20 908 525188 4817905 93 40
12:00:54 1/22/2011 1 22 2011 12 638 524994 4817905 93 40
2:01:20 2/27/2014 2 27 2014 2 917 521769 4817893 208 40
22:00:12 1/30/2013 1 30 2013 22 665 520576 4817890 211 40
2:01:17 3/5/2013 3 5 2013 2 677 520751 4817890 211 40
14:00:41 1/20/2010 1 20 2010 14 633 521154 4817891 210 40
10:00:49 11/28/2010 11 28 2010 10 657 520863 4817891 210 40
4:01:12 1/7/2011 1 7 2011 4 646 521668 4817893 208 40
2:00:23 11/29/2010 11 29 2010 2 657 521426 4817892 209 40
8:00:48 2/11/2011 2 11 2011 8 641 521764 4817894 208 40
20:00:43 2/25/2014 2 25 2014 20 679 522061 4817895 207 40
14:00:28 1/20/2011 1 20 2011 14 657 521957 4817894 208 40
2:00:41 3/21/2011 3 21 2011 2 801 521132 4817892 210 40
4:01:12 2/13/2010 2 13 2010 4 647 524173 4817902 125 39
10:00:44 3/15/2014 3 15 2014 10 914 520876 4817891 210 40
14:00:54 4/4/2014 4 4 2014 14 914 521876 4817894 208 40
0:00:53 12/13/2013 12 13 2013 0 914 520274 4817889 212 40
12:00:24 2/10/2012 2 10 2012 12 658 521851 4817894 208 40
18:00:42 2/13/2012 2 13 2012 18 665 525501 4817907 92 40



10:00:53 12/24/2012 12 24 2012 10 674 521298 4817893 209 40
0:00:54 3/5/2013 3 5 2013 0 677 520742 4817891 211 40
22:00:50 1/22/2014 1 22 2014 22 671 521515 4817893 209 40
10:00:56 1/11/2014 1 11 2014 10 917 523897 4817901 203 40
12:00:47 2/21/2009 2 21 2009 12 637 524992 4817905 93 40
14:00:25 3/23/2011 3 23 2011 14 801 522007 4817895 207 40
10:01:05 2/8/2011 2 8 2011 10 641 520720 4817891 211 40
4:00:53 2/6/2011 2 6 2011 4 641 521194 4817893 210 40
2:00:27 3/24/2011 3 24 2011 2 658 521536 4817894 209 40
8:00:37 1/11/2011 1 11 2011 8 657 521711 4817894 208 40
12:00:54 1/31/2013 1 31 2013 12 677 520907 4817892 210 40
22:00:41 12/24/2009 12 24 2009 22 643 520769 4817891 211 40
12:00:55 12/24/2012 12 24 2012 12 674 521294 4817893 209 40
18:01:04 1/31/2009 1 31 2009 18 633 521656 4817894 208 40
18:00:50 3/7/2013 3 7 2013 18 677 520668 4817891 211 40
12:00:42 2/21/2012 2 21 2012 12 658 521117 4817893 210 40
8:00:48 12/6/2010 12 6 2010 8 650 521543 4817894 209 40
18:00:23 12/30/2009 12 30 2009 18 641 521817 4817895 208 40
6:00:48 11/29/2010 11 29 2010 6 641 521682 4817894 208 40
6:00:47 1/20/2011 1 20 2011 6 654 521647 4817894 208 40
4:01:24 3/10/2011 3 10 2011 4 655 521826 4817895 208 40
14:00:20 3/31/2009 3 31 2009 14 633 521945 4817895 208 40
4:00:53 4/11/2011 4 11 2011 4 669 521200 4817893 210 40
18:00:42 3/26/2012 3 26 2012 18 658 521700 4817895 208 40
10:00:43 11/29/2010 11 29 2010 10 655 521477 4817894 209 40
2:00:54 4/11/2011 4 11 2011 2 669 521200 4817893 210 40
22:00:42 3/21/2010 3 21 2010 22 654 521313 4817894 209 40
6:00:48 4/19/2012 4 19 2012 6 676 521046 4817893 210 40
20:00:53 3/20/2012 3 20 2012 20 663 520930 4817893 210 40
0:00:43 1/23/2014 1 23 2014 0 671 521520 4817894 209 40
10:00:54 1/18/2014 1 18 2014 10 671 521085 4817893 210 40
0:00:54 2/9/2013 2 9 2013 0 680 524009 4817903 203 40
8:00:52 4/7/2011 4 7 2011 8 661 524331 4817904 125 39
22:00:20 3/28/2014 3 28 2014 22 907 524331 4817904 125 39
16:00:54 2/22/2011 2 22 2011 16 650 521579 4817895 209 40
22:00:41 3/31/2010 3 31 2010 22 655 524959 4817906 93 40
0:00:55 4/7/2014 4 7 2014 0 679 520474 4817891 211 40
4:00:54 3/8/2013 3 8 2013 4 671 520838 4817893 210 40
4:00:41 3/8/2010 3 8 2010 4 641 520770 4817892 211 40
0:00:41 2/23/2009 2 23 2009 0 637 525379 4817908 92 40
18:00:38 4/3/2009 4 3 2009 18 644 520753 4817892 211 40
8:00:48 2/6/2012 2 6 2012 8 665 524471 4817905 94 40
8:01:50 1/2/2014 1 2 2014 8 679 520713 4817892 211 40
20:00:39 2/25/2014 2 25 2014 20 917 522061 4817897 207 40
22:00:52 3/25/2009 3 25 2009 22 635 521897 4817896 208 40
6:00:55 12/17/2013 12 17 2013 6 917 521994 4817897 208 40
6:00:15 4/7/2008 4 7 2008 6 636 521825 4817896 208 40
0:00:39 3/13/2010 3 13 2010 0 639 521344 4817895 209 40
12:00:47 1/24/2013 1 24 2013 12 680 521729 4817896 208 40
16:00:24 1/1/2009 1 1 2009 16 632 524221 4817904 125 39
4:01:23 4/10/2010 4 10 2010 4 640 524275 4817905 125 39
22:00:44 2/24/2010 2 24 2010 22 643 523786 4817903 203 40
14:00:54 1/31/2013 1 31 2013 14 677 520908 4817893 210 40
10:00:18 2/21/2009 2 21 2009 10 633 521329 4817895 209 40



10:00:51 1/23/2011 1 23 2011 10 647 521109 4817894 210 40
18:01:09 3/4/2010 3 4 2010 18 642 526093 4817912 90 40
14:01:18 3/12/2012 3 12 2012 14 666 522183 4817898 207 40
16:01:21 12/15/2013 12 15 2013 16 914 520903 4817894 210 40
22:00:47 3/12/2010 3 12 2010 22 640 521287 4817895 209 40
12:00:26 1/8/2012 1 8 2012 12 658 521078 4817894 210 40
22:00:54 4/10/2011 4 10 2011 22 669 521193 4817895 210 40
0:00:47 4/11/2011 4 11 2011 0 669 521197 4817895 210 40
12:00:53 12/23/2012 12 23 2012 12 680 521494 4817896 209 40
0:00:56 3/4/2009 3 4 2009 0 633 521883 4817897 208 40
2:00:53 1/29/2011 1 29 2011 2 639 525425 4817909 92 40
12:00:54 3/22/2010 3 22 2010 12 644 522338 4817898 207 40
14:00:49 1/7/2011 1 7 2011 14 647 524758 4817907 94 40
18:00:48 5/7/2009 5 7 2009 18 634 521384 4817895 209 40
18:00:53 3/3/2009 3 3 2009 18 633 521881 4817897 208 40
18:01:43 12/2/2010 12 2 2010 18 654 524493 4817906 94 40
10:01:12 3/21/2010 3 21 2010 10 647 520942 4817894 210 40
2:00:56 3/21/2011 3 21 2011 2 655 520947 4817894 210 40
6:00:54 3/28/2013 3 28 2013 6 663 524835 4817908 93 40
6:00:23 3/10/2011 3 10 2011 6 655 521820 4817897 208 40
10:00:24 3/8/2011 3 8 2011 10 641 521204 4817895 209 40
2:00:39 3/29/2010 3 29 2010 2 656 522703 4817900 206 40
10:00:48 3/9/2009 3 9 2009 10 633 521654 4817897 208 40
22:01:30 4/19/2012 4 19 2012 22 670 525126 4817909 93 40
22:00:42 3/19/2011 3 19 2011 22 668 521369 4817896 209 40
4:00:25 3/27/2012 3 27 2012 4 658 521446 4817896 209 40
2:00:25 3/27/2012 3 27 2012 2 670 521513 4817896 209 40
14:00:42 3/18/2010 3 18 2010 14 638 522135 4817898 207 40
6:00:24 4/10/2010 4 10 2010 6 640 524271 4817906 125 39
18:00:47 3/3/2009 3 3 2009 18 633 521912 4817898 208 40
0:00:43 3/26/2009 3 26 2009 0 633 521940 4817898 208 40
22:00:47 12/3/2008 12 3 2008 22 633 522251 4817899 207 40
18:00:53 3/20/2011 3 20 2011 18 664 521687 4817897 208 40
12:00:41 2/22/2011 2 22 2011 12 638 521543 4817897 209 40
2:00:49 4/10/2010 4 10 2010 2 640 524281 4817906 125 39
4:01:15 12/10/2008 12 10 2008 4 633 525622 4817911 91 40
0:00:55 3/22/2010 3 22 2010 0 654 521314 4817896 209 40
14:00:53 2/5/2012 2 5 2012 14 665 524892 4817908 93 40
8:00:30 2/2/2011 2 2 2011 8 647 521974 4817898 208 40
18:00:42 2/14/2011 2 14 2011 18 650 520711 4817894 211 40
18:00:32 4/22/2013 4 22 2013 18 671 522023 4817899 207 40
16:00:38 12/16/2011 12 16 2011 16 667 521857 4817898 208 40
22:00:50 3/15/2013 3 15 2013 22 663 521527 4817897 209 40
4:00:53 3/24/2011 3 24 2011 4 658 521530 4817897 209 40
8:01:09 1/8/2012 1 8 2012 8 663 521383 4817897 209 40
2:00:56 2/13/2013 2 13 2013 2 665 521742 4817898 208 40
10:00:46 2/12/2011 2 12 2011 10 650 521056 4817896 210 40
22:00:41 3/15/2010 3 15 2010 22 650 526139 4817914 90 40
22:00:47 4/29/2010 4 29 2010 22 644 525349 4817911 92 40
22:00:48 3/3/2009 3 3 2009 22 633 521878 4817898 208 40
12:00:46 2/27/2010 2 27 2010 12 641 521150 4817896 210 40
12:00:48 12/23/2008 12 23 2008 12 632 521574 4817898 209 40
2:00:47 3/30/2012 3 30 2012 2 678 526098 4817914 90 40
10:00:23 2/6/2009 2 6 2009 10 632 521969 4817899 208 40



2:00:49 2/14/2014 2 14 2014 2 907 524651 4817908 94 40
18:00:53 12/7/2010 12 7 2010 18 654 522062 4817899 207 40
16:00:53 1/29/2011 1 29 2011 16 655 520690 4817895 211 40
14:00:50 4/7/2013 4 7 2013 14 658 522190 4817900 207 40
18:00:49 4/26/2013 4 26 2013 18 671 521212 4817897 209 40
12:00:41 1/6/2011 1 6 2011 12 655 521552 4817898 209 40
2:00:26 3/27/2012 3 27 2012 2 658 521447 4817897 209 40
18:00:55 3/25/2009 3 25 2009 18 633 521939 4817899 208 40
4:00:53 2/9/2012 2 9 2012 4 663 524567 4817908 94 40
10:00:27 4/26/2011 4 26 2011 10 667 524294 4817907 125 39
10:00:54 12/26/2012 12 26 2012 10 674 520948 4817896 210 40
6:00:41 3/19/2008 3 19 2008 6 635 521973 4817899 208 40
10:00:53 2/18/2011 2 18 2011 10 655 521261 4817897 209 40
2:00:48 12/10/2013 12 10 2013 2 911 525051 4817910 93 40
12:00:47 1/23/2011 1 23 2011 12 650 524214 4817907 125 39
22:00:56 4/21/2011 4 21 2011 22 668 525986 4817914 91 40
10:00:45 3/13/2010 3 13 2010 10 641 521451 4817898 209 40
10:00:49 4/19/2009 4 19 2009 10 634 521313 4817897 209 40
16:00:46 1/31/2011 1 31 2011 16 647 522886 4817903 205 40
10:00:31 2/10/2011 2 10 2011 10 654 521807 4817899 208 40
6:00:43 2/9/2012 2 9 2012 6 663 524566 4817909 94 40
14:00:47 12/22/2012 12 22 2012 14 674 521201 4817897 210 40
20:00:51 12/14/2013 12 14 2013 20 671 525194 4817911 93 40
6:00:32 2/19/2009 2 19 2009 6 632 526038 4817914 90 40
12:00:54 4/24/2008 4 24 2008 12 631 521952 4817900 208 40
16:00:41 4/23/2009 4 23 2009 16 646 521464 4817898 209 40
16:00:23 3/25/2011 3 25 2011 16 801 521534 4817898 209 40
10:01:18 2/23/2013 2 23 2013 10 663 521286 4817898 209 40
2:00:54 12/7/2012 12 7 2012 2 677 523555 4817905 204 40
0:00:33 3/8/2011 3 8 2011 0 657 521148 4817897 210 40
4:00:47 4/2/2012 4 2 2012 4 677 523093 4817904 205 40
22:00:27 3/25/2009 3 25 2009 22 634 521772 4817899 208 40
0:00:47 3/16/2010 3 16 2010 0 650 526141 4817915 90 40
0:00:38 12/6/2010 12 6 2010 0 650 521694 4817899 208 40
10:00:56 12/21/2012 12 21 2012 10 674 521301 4817898 209 40
0:00:36 3/6/2013 3 6 2013 0 671 521530 4817899 209 40
12:00:42 4/4/2014 4 4 2014 12 914 521951 4817900 208 40
0:00:53 4/20/2014 4 20 2014 0 914 521951 4817900 208 40
18:00:55 4/9/2009 4 9 2009 18 648 521689 4817899 208 40
10:00:49 3/21/2010 3 21 2010 10 656 521093 4817897 210 40
2:00:29 3/15/2014 3 15 2014 2 914 521062 4817897 210 40
10:00:48 4/3/2009 4 3 2009 10 634 521231 4817898 209 40
8:00:54 11/24/2010 11 24 2010 8 641 524252 4817908 125 39
6:00:50 3/8/2011 3 8 2011 6 657 521147 4817898 210 40
12:00:42 12/21/2012 12 21 2012 12 674 521303 4817898 209 40
0:01:20 1/1/2010 1 1 2010 0 641 524207 4817908 125 39
0:00:53 3/21/2011 3 21 2011 0 663 521715 4817900 208 40
16:00:54 4/9/2014 4 9 2014 16 914 521920 4817901 208 40
8:00:49 4/25/2008 4 25 2008 8 631 521739 4817900 208 40
8:00:41 4/25/2011 4 25 2011 8 665 522508 4817903 206 40
12:00:54 12/26/2012 12 26 2012 12 674 520949 4817898 210 40
2:00:38 1/7/2011 1 7 2011 2 646 521686 4817900 208 40
2:00:47 4/1/2012 4 1 2012 2 676 525372 4817913 92 40
10:00:17 4/25/2008 4 25 2008 10 631 521745 4817900 208 40



2:00:54 3/12/2010 3 12 2010 2 639 521336 4817899 209 40
22:00:55 3/5/2013 3 5 2013 22 671 521531 4817900 209 40
20:00:53 3/4/2013 3 4 2013 20 677 520746 4817897 211 40
6:00:53 2/20/2014 2 20 2014 6 916 521571 4817900 209 40
22:00:29 4/4/2012 4 4 2012 22 665 520908 4817898 210 40
2:00:56 3/8/2010 3 8 2010 2 641 520722 4817897 211 40
8:00:41 3/31/2012 3 31 2012 8 672 521516 4817900 209 40
10:00:42 3/26/2010 3 26 2010 10 653 521445 4817900 209 40
18:00:53 4/21/2008 4 21 2008 18 632 524952 4817912 93 40
12:00:43 4/25/2008 4 25 2008 12 631 521795 4817901 208 40
18:00:54 2/17/2011 2 17 2011 18 642 525962 4817916 91 40
2:00:47 2/9/2012 2 9 2012 2 663 524559 4817910 94 40
22:00:55 3/3/2010 3 3 2010 22 640 525058 4817912 93 40
8:00:47 12/18/2010 12 18 2010 8 657 520249 4817896 212 40
0:00:54 4/22/2011 4 22 2011 0 668 525989 4817916 91 40
2:00:54 5/3/2010 5 3 2010 2 639 525066 4817912 93 40
8:00:53 11/29/2010 11 29 2010 8 655 521788 4817901 208 40
4:00:53 12/24/2012 12 24 2012 4 677 521522 4817900 209 40
14:00:17 12/23/2008 12 23 2008 14 632 521579 4817900 209 40
12:00:47 2/6/2009 2 6 2009 12 632 522014 4817902 207 40
0:00:56 12/19/2008 12 19 2008 0 634 525924 4817916 91 40
8:00:56 1/7/2011 1 7 2011 8 646 521669 4817901 208 40
16:00:55 3/6/2010 3 6 2010 16 641 520865 4817898 210 40
22:01:11 2/19/2010 2 19 2010 22 647 525059 4817913 93 40
2:00:24 1/13/2012 1 13 2012 2 658 525348 4817914 92 40
2:01:11 2/13/2010 2 13 2010 2 647 524185 4817910 125 39
18:00:56 3/6/2011 3 6 2011 18 657 520600 4817898 211 40
2:00:52 1/29/2011 1 29 2011 2 642 525495 4817914 92 40
12:00:44 3/25/2009 3 25 2009 12 633 522261 4817903 207 40
18:00:21 4/21/2011 4 21 2011 18 665 523380 4817907 204 40
10:00:54 1/16/2014 1 16 2014 10 658 521343 4817900 209 40
16:00:47 3/4/2010 3 4 2010 16 646 520886 4817899 210 40
6:00:28 3/24/2011 3 24 2011 6 658 521525 4817901 209 40
8:00:49 2/9/2012 2 9 2012 8 663 524570 4817911 94 40
10:00:58 3/21/2010 3 21 2010 10 639 521172 4817900 210 40
6:01:01 1/2/2014 1 2 2014 6 679 520704 4817898 211 40
2:00:56 11/23/2010 11 23 2010 2 641 521189 4817900 210 40
16:01:02 3/15/2014 3 15 2014 16 914 520686 4817898 211 40
18:00:41 3/25/2009 3 25 2009 18 635 521898 4817902 208 40
8:00:33 4/1/2012 4 1 2012 8 678 525398 4817914 92 40
12:00:20 11/30/2010 11 30 2010 12 655 520933 4817899 210 40
6:00:49 1/21/2011 1 21 2011 6 647 521831 4817902 208 40
16:00:55 12/23/2008 12 23 2008 16 632 521577 4817901 209 40
22:00:47 2/26/2011 2 26 2011 22 647 521277 4817900 209 40
18:00:54 12/17/2013 12 17 2013 18 917 521543 4817901 209 40
14:00:54 4/29/2009 4 29 2009 14 646 521283 4817900 209 40
18:00:37 4/24/2008 4 24 2008 18 634 521792 4817902 208 40
18:00:56 12/23/2008 12 23 2008 18 634 524722 4817912 94 40
10:00:53 4/3/2009 4 3 2009 10 633 521213 4817900 209 40
4:00:53 3/30/2012 3 30 2012 4 678 526087 4817917 90 40
12:00:20 4/29/2009 4 29 2009 12 640 521481 4817901 209 40
18:00:48 4/18/2011 4 18 2011 18 654 525931 4817917 91 40
2:00:54 3/10/2014 3 10 2014 2 916 526101 4817917 90 40
22:00:50 3/7/2011 3 7 2011 22 657 521149 4817900 210 40



0:00:56 1/7/2011 1 7 2011 0 646 521685 4817902 208 40
0:00:47 2/16/2010 2 16 2010 0 639 525168 4817914 93 40
0:00:49 3/18/2010 3 18 2010 0 643 520779 4817899 211 40
10:00:55 1/29/2011 1 29 2011 10 646 525538 4817916 92 40
4:00:48 3/8/2011 3 8 2011 4 657 521150 4817900 210 40
6:00:49 3/19/2012 3 19 2012 6 658 520918 4817900 210 40
0:00:48 4/15/2008 4 15 2008 0 631 524069 4817911 125 39
14:00:14 2/23/2009 2 23 2009 14 637 525234 4817915 92 40
18:00:53 3/13/2011 3 13 2011 18 655 520767 4817900 211 40
2:00:50 1/28/2011 1 28 2011 2 654 521727 4817903 208 40
0:02:05 2/11/2009 2 11 2009 0 634 521735 4817903 208 40
2:00:26 1/21/2011 1 21 2011 2 655 521828 4817903 208 40
14:00:41 1/12/2014 1 12 2014 14 679 524672 4817913 94 40
6:00:54 11/26/2013 11 26 2013 6 914 521321 4817901 209 40
0:00:57 11/26/2011 11 26 2011 0 662 522012 4817904 207 40
8:00:53 2/10/2011 2 10 2011 8 647 521953 4817904 208 40
22:00:23 3/25/2009 3 25 2009 22 638 521724 4817903 208 40
16:01:06 1/26/2014 1 26 2014 16 679 520686 4817900 211 40
22:02:24 12/18/2013 12 18 2013 22 914 521285 4817901 209 40
2:00:44 2/27/2011 2 27 2011 2 647 521290 4817901 209 40
8:00:48 1/30/2014 1 30 2014 8 908 523734 4817910 203 40
14:00:43 1/21/2013 1 21 2013 14 671 524424 4817912 94 40
2:00:54 12/25/2013 12 25 2013        2       914     520796  4817900 211     40
0:00:16 4/9/2009        4       9       2009    0       638     523989  4817911 203     40
0:00:38 11/28/2010      11      28      2010    0       641     520864  4817900 210     40
16:00:53        2/17/2011       2       17      2011    16      655     522005  4817904 208     40
22:00:54        3/12/2010       3       12      2010    22      639     521328  4817902 209     40
4:00:53 3/20/2010       3       20      2010    4       647     520767  4817900 211     40
18:01:36        4/5/2008        4       5       2008    18      633     523682  4817910 203     40
18:00:47        4/2/2011        4       2       2011    18      647     520750  4817900 211     40
18:00:54        1/28/2011       1       28      2011    18      654     521421  4817902 209     40
0:00:54 2/27/2011       2       27      2011    0       647     521281  4817902 209     40
6:00:54 3/8/2013        3       8       2013    6       671     520841  4817901 210     40
6:00:54 1/29/2011       1       29      2011    6       642     525495  4817917 92      40
8:00:53 3/4/2014        3       4       2014    8       917     521186  4817902 210     40
10:00:49        12/23/2012      12      23      2012    10      680     521491  4817903 209     40
2:00:42 4/1/2008        4       1       2008    2       631     521392  4817903 209     40
10:00:53        2/1/2011        2       1       2011    10      801     521734  4817904 208     40
16:00:41        12/29/2009      12      29      2009    16      639     521285  4817902 209     40
16:00:47        2/6/2011        2       6       2011    16      638     523805  4817911 203     40
6:00:56 3/23/2011       3       23      2011    6       654     521545  4817903 209     40
16:00:55        12/19/2008      12      19      2008    16      634     526389  4817921 90      40
0:00:56 2/14/2014       2       14      2014    0       908     524196  4817912 125     39
8:00:56 3/16/2011       3       16      2011    8       801     521887  4817905 208     40
18:00:47        2/19/2010       2       19      2010    18      647     525027  4817915 93      40
10:00:42        1/6/2011        1       6       2011    10      646     521554  4817903 209     40
8:00:53 1/7/2009        1       7       2009    8       633     523735  4817911 203     40
0:00:41 3/19/2008       3       19      2008    0       633     521763  4817904 208     40
18:01:50        3/29/2010       3       29      2010    18      638     521956  4817905 208     40
6:00:54 2/13/2010       2       13      2010    6       647     524179  4817912 125     39
8:00:53 1/28/2013       1       28      2013    8       663     520824  4817901 210     40
2:00:53 3/8/2011        3       8       2011    2       657     521146  4817902 210     40
10:00:56        11/30/2010      11      30      2010    10      655     520934  4817902 210     40
8:00:53 2/17/2010       2       17      2010    8       643     524808  4817915 94      40



20:00:44        1/25/2014       1       25      2014    20      909     521572  4817904 209     40
16:00:53        2/14/2014       2       14      2014    16      909     520658  4817901 211     40
0:00:53 2/13/2010       2       13      2010    0       647     524183  4817913 125     39
18:00:42        3/16/2009       3       16      2009    18      640     522799  4817908 206     40
18:00:56        4/7/2008        4       7       2008    18      633     521516  4817904 209     40
4:00:53 2/10/2011       2       10      2011    4       647     521948  4817905 208     40
18:00:53        3/30/2008       3       30      2008    18      631     522705  4817908 206     40
14:01:10        3/18/2010       3       18      2010    14      639     521940  4817905 208     40
2:00:44 12/19/2010      12      19      2010    2       657     520862  4817902 210     40
6:01:17 2/10/2011       2       10      2011    6       647     521949  4817905 208     40
18:00:27        4/6/2011        4       6       2011    18      669     526131  4817920 90      40
22:00:47        11/28/2013      11      28      2013    22      914     522011  4817906 207     40
4:00:44 2/23/2009       2       23      2009    4       637     525463  4817918 92      40
14:00:32        12/30/2009      12      30      2009    14      639     521804  4817905 208     40
8:00:44 2/22/2012       2       22      2012    8       658     521065  4817903 210     40
18:00:48        3/30/2011       3       30      2011    18      666     524176  4817913 125     39
12:01:24        1/24/2013       1       24      2013    12      679     521712  4817905 208     40
12:00:20        12/7/2011       12      7       2011    12      658     520753  4817902 211     40
2:00:24 2/16/2012       2       16      2012    2       658     521165  4817903 210     40
2:00:42 4/2/2011        4       2       2011    2       668     521577  4817904 209     40
2:00:53 3/21/2011       3       21      2011    2       662     521758  4817905 208     40
4:00:49 4/4/2011        4       4       2011    4       654     525294  4817917 92      40
14:00:44        12/7/2011       12      7       2011    14      658     520750  4817902 211     40
14:00:56        3/25/2009       3       25      2009    14      634     521989  4817906 208     40
12:00:53        2/3/2013        2       3       2013    12      675     521244  4817903 209     40
18:00:53        1/10/2012       1       10      2012    18      663     524118  4817913 125     39
16:00:53        4/22/2012       4       22      2012    16      672     521168  4817903 210     40
8:00:50 1/24/2011       1       24      2011    8       647     521329  4817904 209     40
6:00:30 1/7/2011        1       7       2011    6       646     521665  4817905 208     40
10:00:23        12/16/2011      12      16      2011    10      658     521705  4817905 208     40
10:00:56        3/21/2010       3       21      2010    10      643     520813  4817902 210     40
12:00:48        2/14/2014       2       14      2014    12      909     521590  4817905 209     40
16:01:15        3/13/2010       3       13      2010    16      646     521197  4817903 210     40
18:00:54        3/29/2010       3       29      2010    18      640     525786  4817920 91      40
6:00:42 2/16/2012       2       16      2012    6       658     521169  4817903 210     40
10:00:53        3/7/2013        3       7       2013    10      657     521076  4817903 210     40
10:00:43        12/30/2008      12      30      2008    10      635     521485  4817904 209     40
0:00:27 2/14/2014       2       14      2014    0       907     524724  4817916 94      40
16:01:10        12/27/2009      12      27      2009    16      640     521367  4817904 209     40
22:00:55        2/16/2010       2       16      2010    22      638     525194  4817917 93      40
14:00:53        12/27/2009      12      27      2009    14      640     521370  4817904 209     40
18:00:42        12/6/2008       12      6       2008    18      633     521271  4817904 209     40
4:00:45 12/10/2013      12      10      2013    4       917     522342  4817907 207     40
10:01:17        2/24/2012       2       24      2012    10      658     521687  4817905 208     40
4:00:46 12/20/2013      12      20      2013    4       917     521715  4817905 208     40
16:00:51        12/23/2012      12      23      2012    16      671     521361  4817904 209     40
8:00:42 2/18/2010       2       18      2010    8       640     524700  4817916 94      40
4:00:55 2/10/2012       2       10      2012    4       663     525303  4817918 92      40
18:00:42        3/23/2014       3       23      2014    18      917     521019  4817903 210     40
2:00:56 3/1/2012        3       1       2012    2       663     523601  4817912 204     40
2:00:56 3/23/2011       3       23      2011    2       654     521544  4817905 209     40
4:00:21 1/29/2011       1       29      2011    4       642     525493  4817919 92      40
18:00:36        1/31/2009       1       31      2009    18      633     521567  4817905 209     40
10:01:24        12/21/2012      12      21      2012    10      657     521120  4817904 210     40



6:00:47 4/3/2008        4       3       2008    6       633     521542  4817905 209     40
18:00:54        3/10/2010       3       10      2010    18      640     525934  4817921 91      40
6:01:50 2/5/2011        2       5       2011    6       642     523944  4817914 203     40
16:01:23        2/15/2010       2       15      2010    16      643     524643  4817916 94      40
10:00:43        12/22/2012      12      22      2012    10      657     521094  4817904 210     40
4:00:23 3/20/2008       3       20      2008    4       637     521901  4817907 208     40
0:00:54 3/29/2010       3       29      2010    0       640     526100  4817922 90      40
18:00:48        3/30/2011       3       30      2011    18      669     523874  4817914 203     40
2:00:55 2/28/2014       2       28      2014    2       917     523611  4817913 204     40
16:00:24        1/17/2010       1       17      2010    16      647     520781  4817903 211     40
14:00:50        12/23/2013      12      23      2013    14      909     521597  4817906 209     40
2:00:24 4/10/2014       4       10      2014    2       913     526110  4817922 90      40
18:00:41        4/24/2008       4       24      2008    18      631     522394  4817909 207     40
8:00:55 1/11/2011       1       11      2011    8       655     521710  4817906 208     40
12:00:48        2/10/2011       2       10      2011    12      647     521981  4817907 208     40
16:00:54        3/5/2010        3       5       2010    16      646     521191  4817905 210     40
10:01:13        1/6/2011        1       6       2011    10      655     521559  4817906 209     40
18:00:54        2/6/2010        2       6       2010    18      638     520983  4817904 210     40
10:00:22        4/14/2010       4       14      2010    10      654     521708  4817907 208     40
14:00:47        11/30/2010      11      30      2010    14      655     520898  4817904 210     40
18:00:54        3/12/2010       3       12      2010    18      640     521285  4817905 209     40
6:00:23 3/27/2012       3       27      2012    6       658     521443  4817906 209     40
4:00:54 12/11/2013      12      11      2013    4       917     521558  4817906 209     40
0:00:57 1/21/2011       1       21      2011    0       655     521824  4817907 208     40
10:00:47        12/23/2013      12      23      2013    10      909     521598  4817906 209     40
18:01:12        2/11/2010       2       11      2010    18      643     524373  4817916 125     39
22:00:14        3/17/2010       3       17      2010    22      643     520769  4817904 211     40
12:00:43        2/27/2010       2       27      2010    12      633     521472  4817906 209     40
18:00:30        4/5/2011        4       5       2011    18      660     524295  4817916 125     39
12:00:47        2/20/2013       2       20      2013    12      677     521300  4817905 209     40
18:00:49        2/8/2011        2       8       2011    18      639     523508  4817913 204     40
4:00:47 2/19/2009       2       19      2009    4       632     526041  4817922 90      40
14:00:23        2/28/2011       2       28      2011    14      801     521354  4817906 209     40
8:00:24 1/21/2011       1       21      2011    8       647     521823  4817907 208     40
16:00:46        3/2/2014        3       2       2014    16      907     520931  4817905 210     40
22:00:34        1/29/2014       1       29      2014    22      908     523572  4817913 204     40
6:00:56 2/25/2010       2       25      2010    6       639     524347  4817916 125     39
14:00:55        1/23/2011       1       23      2011    14      650     524245  4817916 125     39
18:00:53        3/6/2014        3       6       2014    18      679     520701  4817904 211     40
22:00:33        3/20/2011       3       20      2011    22      668     521697  4817907 208     40
10:00:48        12/27/2009      12      27      2009    10      640     521350  4817906 209     40
2:00:20 11/27/2013      11      27      2013    2       914     521460  4817907 209     40
0:03:04 3/21/2008       3       21      2008    0       635     521500  4817907 209     40
0:00:13 3/26/2009       3       26      2009    0       635     521887  4817908 208     40
18:00:53        3/20/2011       3       20      2011    18      663     521857  4817908 208     40
22:00:48        12/22/2008      12      22      2008    22      633     524493  4817917 94      40
18:01:12        3/27/2012       3       27      2012    18      670     522739  4817911 206     40
6:00:49 3/10/2014       3       10      2014    6       916     526084  4817923 90      40
12:00:53        2/5/2012        2       5       2012    12      665     524867  4817919 93      40
18:00:53        2/9/2009        2       9       2009    18      633     525184  4817920 93      40
0:00:50 3/26/2009       3       26      2009    0       638     521730  4817908 208     40
0:00:50 3/29/2014       3       29      2014    0       909     525770  4817922 91      40
0:00:54 3/26/2009       3       26      2009    0       634     521775  4817908 208     40
12:00:53        12/23/2013      12      23      2013    12      909     521595  4817908 209     40



6:00:54 12/30/2009      12      30      2009    6       647     521126  4817906 210     40
14:00:47        12/22/2013      12      22      2013    14      671     521234  4817906 209     40
0:00:47 4/2/2011        4       2       2011    0       668     521573  4817908 209     40
8:00:56 2/17/2010       2       17      2010    8       647     524806  4817919 94      40
4:00:48 2/5/2014        2       5       2014    4       909     522145  4817909 207     40
10:01:10        3/5/2011        3       5       2011    10      657     520963  4817906 210     40
4:00:42 4/12/2012       4       12      2012    4       675     525717  4817922 91      40
12:00:49        11/27/2010      11      27      2010    12      655     521302  4817907 209     40
8:00:44 4/7/2011        4       7       2011    8       659     524283  4817917 125     39
22:00:24        3/15/2010       3       15      2010    22      746     525964  4817923 91      40
22:00:53        3/23/2014       3       23      2014    22      679     520456  4817904 211     40
6:00:32 3/31/2014       3       31      2014    6       907     521700  4817908 208     40
18:00:43        1/14/2012       1       14      2012    18      665     524286  4817917 125     39
2:00:53 4/19/2008       4       19      2008    2       633     520205  4817904 212     40
0:00:47 2/17/2010       2       17      2010    0       638     525186  4817920 93      40
18:00:54        3/27/2012       3       27      2012    18      670     522935  4817912 205     40
6:00:47 3/30/2012       3       30      2012    6       678     526086  4817924 90      40
8:00:41 12/18/2010      12      18      2010    8       647     521148  4817907 210     40
22:00:23        4/11/2010       4       11      2010    22      652     522546  4817911 206     40
10:01:10        5/10/2011       5       10      2011    10      667     521987  4817909 208     40
2:00:54 4/12/2012       4       12      2012    2       675     525710  4817923 91      40
14:00:56        12/9/2012       12      9       2012    14      670     525410  4817921 92      40
8:00:54 12/17/2012      12      17      2012    8       675     526237  4817925 90      40
14:00:19        3/23/2009       3       23      2009    14      634     522123  4817910 207     40
4:00:56 3/15/2014       3       15      2014    4       908     524898  4817920 93      40
2:00:54 4/7/2012        4       7       2012    2       673     525810  4817923 91      40
18:14:23        11/27/2013      11      27      2013    18      657     520376  4817905 212     40
4:00:15 3/21/2008       3       21      2008    4       635     521506  4817908 209     40
22:00:24        3/25/2009       3       25      2009    22      639     521810  4817909 208     40
6:00:53 1/5/2010        1       5       2010    6       647     521308  4817908 209     40
20:00:15        3/30/2012       3       30      2012    20      663     524781  4817919 94      40
0:00:41 12/6/2008       12      6       2008    0       633     522333  4817911 207     40
10:00:47        4/1/2012        4       1       2012    10      679     521715  4817909 208     40
2:00:48 3/21/2011       3       21      2011    2       665     520902  4817906 210     40
18:00:55        1/5/2010        1       5       2010    18      644     522426  4817911 206     40
10:01:22        1/31/2012       1       31      2012    10      641     521197  4817907 210     40
18:00:33        2/1/2012        2       1       2012    18      658     520574  4817905 211     40
12:00:55        2/1/2011        2       1       2011    12      647     522099  4817910 207     40
10:00:48        1/22/2012       1       22      2012    10      665     521268  4817908 209     40
16:00:47        4/25/2013       4       25      2013    16      679     521331  4817908 209     40
2:01:12 2/16/2013       2       16      2013    2       675     525000  4817921 93      40
18:00:53        3/26/2012       3       26      2012    18      681     521354  4817908 209     40
18:00:49        3/25/2009       3       25      2009    18      634     521775  4817909 208     40
18:00:52        4/2/2009        4       2       2009    18      648     520666  4817906 211     40
0:00:42 3/24/2014       3       24      2014    0       914     520327  4817905 212     40
0:00:47 4/9/2009        4       9       2009    0       648     524002  4817917 203     40
4:00:41 1/9/2011        1       9       2011    4       646     521011  4817907 210     40
6:00:21 12/10/2008      12      10      2008    6       634     525892  4817924 91      40
0:00:54 3/20/2010       3       20      2010    0       646     520763  4817906 211     40
18:00:48        3/19/2010       3       19      2010    18      653     520811  4817907 210     40
10:00:48        12/22/2012      12      22      2012    10      674     521342  4817908 209     40
2:00:54 2/7/2014        2       7       2014    2       916     523935  4817917 203     40
2:00:46 2/1/2009        2       1       2009    2       633     521709  4817910 208     40
20:00:31        2/12/2012       2       12      2012    20      663     525467  4817923 92      40



4:00:56 4/23/2014       4       23      2014    4       913     523183  4817915 205     40
6:00:30 2/20/2013       2       20      2013    6       677     521738  4817910 208     40
8:00:50 4/5/2012        4       5       2012    8       657     520854  4817907 210     40
16:00:48        3/19/2012       3       19      2012    16      666     522066  4817911 207     40
0:00:54 12/19/2013      12      19      2013    0       914     521286  4817908 209     40
14:00:47        12/23/2012      12      23      2012    14      671     521362  4817909 209     40
6:00:41 4/4/2011        4       4       2011    6       654     525294  4817922 92      40
0:00:54 4/5/2011        4       5       2011    0       650     526042  4817925 90      40
2:00:53 3/31/2014       3       31      2014    2       907     521829  4817910 208     40
4:00:41 12/27/2009      12      27      2009    4       641     520810  4817907 210     40
22:00:26        4/3/2008        4       3       2008    22      637     521640  4817910 208     40
18:00:53        4/10/2009       4       10      2009    18      648     524296  4817919 125     39
14:00:54        1/31/2013       1       31      2013    14      665     520985  4817908 210     40
4:00:47 2/16/2012       2       16      2012    4       658     521168  4817908 210     40
22:00:56        3/18/2008       3       18      2008    22      633     521770  4817910 208     40
18:00:12        2/14/2012       2       14      2012    18      663     525642  4817924 91      40
4:00:53 11/20/2010      11      20      2010    4       650     521815  4817910 208     40
8:00:47 1/7/2009        1       7       2009    8       635     523728  4817917 203     40
6:00:54 2/13/2014       2       13      2014    6       917     521889  4817911 208     40
14:00:38        2/21/2009       2       21      2009    14      637     524879  4817921 93      40
18:00:57        3/31/2010       3       31      2010    18      640     524928  4817921 93      40
14:00:44        4/24/2008       4       24      2008    14      634     521935  4817911 208     40
22:00:48        3/22/2010       3       22      2010    22      646     520871  4817908 210     40
4:00:54 4/3/2008        4       3       2008    4       633     521543  4817910 209     40
14:01:12        1/30/2011       1       30      2011    14      647     520759  4817908 211     40
6:00:55 12/30/2013      12      30      2013    6       911     521729  4817911 208     40
2:00:47 2/18/2009       2       18      2009    2       637     526361  4817927 90      40
18:01:18        4/25/2011       4       25      2011    18      669     524533  4817920 94      40
14:01:00        12/10/2010      12      10      2010    14      641     520502  4817907 211     40
2:00:53 4/18/2011       4       18      2011    2       669     523333  4817916 204     40
2:00:44 2/28/2012       2       28      2012    2       665     520869  4817908 210     40
2:01:17 11/20/2010      11      20      2010    2       650     521840  4817911 208     40
18:00:42        12/19/2010      12      19      2010    18      657     520801  4817908 211     40
0:00:49 3/23/2010       3       23      2010    0       646     520872  4817908 210     40
14:00:56        12/2/2010       12      2       2010    14      638     520465  4817907 211     40
6:00:31 4/23/2013       4       23      2013    6       677     520858  4817908 210     40
0:00:41 12/25/2013      12      25      2013    0       914     520796  4817908 211     40
4:00:52 2/19/2014       2       19      2014    4       679     521437  4817910 209     40
22:00:47        3/16/2010       3       16      2010    22      650     525658  4817925 91      40
2:00:48 4/23/2013       4       23      2013    2       677     520864  4817908 210     40
18:00:49        1/27/2011       1       27      2011    18      801     524017  4817919 125     39
0:00:47 3/20/2014       3       20      2014    0       917     524305  4817920 125     39
10:00:34        4/26/2011       4       26      2011    10      658     524662  4817921 94      40
14:00:48        2/12/2011       2       12      2011    14      641     520837  4817908 210     40
10:00:57        3/7/2013        3       7       2013    10      671     521124  4817909 210     40
2:00:31 12/23/2012      12      23      2012    2       671     521379  4817910 209     40
6:00:33 3/19/2012       3       19      2012    6       663     521007  4817909 210     40
12:00:41        2/14/2014       2       14      2014    12      917     521603  4817911 209     40
0:00:53 12/19/2008      12      19      2008    0       633     525628  4817925 91      40
0:01:23 4/12/2010       4       12      2010    0       652     522546  4817914 206     40
18:00:53        3/19/2011       3       19      2011    18      668     521685  4817911 208     40
8:01:49 11/19/2010      11      19      2010    8       643     522061  4817913 207     40
0:00:29 1/7/2013        1       7       2013    0       663     523512  4817918 204     40
18:00:24        4/13/2010       4       13      2010    18      639     525153  4817923 93      40



4:00:54 11/18/2010      11      18      2010    4       642     525414  4817924 92      40
4:00:54 1/13/2014       1       13      2014    4       908     523615  4817918 203     40
4:00:54 3/19/2012       3       19      2012    4       663     520999  4817909 210     40
12:00:53        2/22/2009       2       22      2009    12      637     525496  4817925 92      40
22:00:58        3/23/2014       3       23      2014    22      914     520325  4817907 212     40
12:00:15        1/25/2010       1       25      2010    12      638     521203  4817910 210     40
10:00:49        2/3/2013        2       3       2013    10      665     521276  4817910 209     40
0:00:42 3/21/2011       3       21      2011    0       668     521697  4817912 208     40
4:00:56 2/20/2013       2       20      2013    4       677     521737  4817912 208     40
0:00:37 3/15/2010       3       15      2010    0       643     521302  4817910 209     40
0:01:12 3/15/2014       3       15      2014    0       908     524234  4817920 125     39
2:01:06 3/20/2014       3       20      2014    2       918     524614  4817922 94      40
8:00:47 1/24/2011       1       24      2011    8       638     524348  4817921 125     39
12:00:56        1/23/2011       1       23      2011    12      638     524393  4817921 125     39
18:00:26        12/13/2008      12      13      2008    18      634     522144  4817913 207     40
2:00:53 3/5/2010        3       5       2010    2       642     525995  4817927 91      40
18:01:11        2/18/2010       2       18      2010    18      640     524351  4817921 125     39
18:01:00        3/16/2010       3       16      2010    18      639     520924  4817909 210     40
16:00:42        4/9/2014        4       9       2014    16      917     521712  4817912 208     40
12:00:41        12/9/2010       12      9       2010    12      638     521142  4817910 210     40
2:01:42 2/10/2012       2       10      2012    2       663     525290  4817924 92      40
22:00:43        4/18/2012       4       18      2012    22      676     520973  4817910 210     40
16:00:48        1/8/2012        1       8       2012    16      658     520877  4817909 210     40
22:00:55        3/12/2011       3       12      2011    22      647     520959  4817910 210     40
14:00:53        12/9/2010       12      9       2010    14      638     521148  4817910 210     40
16:00:42        12/27/2009      12      27      2009    16      643     521814  4817912 208     40
4:00:47 3/17/2009       3       17      2009    4       642     521527  4817912 209     40
0:00:44 2/21/2009       2       21      2009    0       637     525210  4817924 93      40
10:00:53        3/9/2011        3 9 2011 10 653 521502 4817912 209 40
6:00:56 12/27/2009 12 27 2009 6 641 520807 4817909 210 40
0:00:47 2/1/2009 2 1 2009 0 633 521711 4817912 208 40
0:00:48 4/10/2009 4 10 2009 0 637 521499 4817912 209 40
18:00:53 4/17/2011 4 17 2011 18 655 523144 4817917 205 40
14:00:22 1/10/2014 1 10 2014 14 908 524299 4817921 125 39
22:01:11 4/4/2014 4 4 2014 22 913 524172 4817921 125 39
8:00:53 4/29/2011 4 29 2011 8 665 521692 4817912 208 40
14:00:39 1/15/2011 1 15 2011 14 657 520890 4817910 210 40
22:00:56 2/9/2009 2 9 2009 22 633 525183 4817925 93 40
18:00:49 3/30/2011 3 30 2011 18 650 524009 4817920 203 40
18:00:26 3/20/2011 3 20 2011 18 668 521695 4817913 208 40
4:01:23 1/23/2014 1 23 2014 4 671 521534 4817912 209 40
18:00:48 3/17/2010 3 17 2010 18 654 522032 4817914 207 40
2:00:30 2/26/2011 2 26 2011 2 650 521882 4817913 208 40
16:00:47 3/25/2011 3 25 2011 16 650 522136 4817914 207 40
4:00:52 3/31/2014 3 31 2014 4 907 521702 4817913 208 40
16:00:56 12/29/2009 12 29 2009 16 643 521202 4817911 210 40
10:01:02 2/19/2014 2 19 2014 10 909 521535 4817912 209 40
12:00:48 1/26/2014 1 26 2014 12 671 521356 4817912 209 40
8:00:27 1/24/2011 1 24 2011 8 650 524257 4817922 125 39
4:00:30 1/26/2011 1 26 2011 4 654 521782 4817913 208 40
18:00:54 12/16/2012 12 16 2012 18 670 526119 4817929 90 40
16:00:53 1/21/2013 1 21 2013 16 671 524156 4817922 125 39
12:00:48 1/9/2013 1 9 2013 12 679 521697 4817913 208 40
22:00:53 4/10/2011 4 10 2011 22 801 520991 4817911 210 40



6:00:48 12/18/2013 12 18 2013 6 914 521534 4817913 209 40
2:00:38 3/21/2008 3 21 2008 2 635 521511 4817913 209 40
14:00:54 2/22/2009 2 22 2009 14 637 525486 4817927 92 40
4:00:54 3/13/2010 3 13 2010 4 801 525811 4817928 91 40
22:00:48 3/14/2014 3 14 2014 22 917 524190 4817922 125 39
18:00:54 12/24/2013 12 24 2013 18 917 520726 4817910 211 40
4:00:16 1/12/2010 1 12 2010 4 641 520801 4817911 211 40
6:00:53 4/12/2012 4 12 2012 6 675 525710 4817928 91 40
12:00:55 12/22/2012 12 22 2012 12 674 521315 4817912 209 40
6:00:37 4/7/2011 4 7 2011 6 669 526126 4817929 90 40
1:38:56 12/16/2013 12 16 2013 1 657 521811 4817914 208 40
2:00:54 4/17/2012 4 17 2012 2 670 523330 4817919 204 40
4:00:55 2/10/2011 2 10 2011 4 657 521750 4817914 208 40
20:00:48 3/28/2014 3 28 2014 20 909 525589 4817927 92 40
6:00:41 1/13/2012 1 13 2012 6 658 525560 4817927 92 40
8:00:11 12/25/2008 12 25 2008 8 632 521877 4817914 208 40
8:01:11 3/29/2012 3 29 2012 8 675 523046 4817918 205 40
16:00:55 12/10/2010 12 10 2010 16 642 526393 4817930 90 40
12:00:55 12/22/2013 12 22 2013 12 671 521236 4817912 209 40
10:00:47 2/1/2011 2 1 2011 10 655 521631 4817913 208 40
6:00:33 11/20/2010 11 20 2010 6 650 521823 4817914 208 40
0:00:53 2/28/2012 2 28 2012 0 665 520867 4817911 210 40
18:00:54 3/29/2009 3 29 2009 18 638 521753 4817914 208 40
18:00:24 4/6/2011 4 6 2011 18 659 525205 4817926 93 40
18:00:48 3/19/2011 3 19 2011 18 663 521683 4817914 208 40
22:00:43 3/11/2014 3 11 2014 22 909 521547 4817913 209 40
4:00:48 4/11/2011 4 11 2011 4 801 521006 4817912 210 40
10:00:44 4/20/2011 4 20 2011 10 665 522107 4817915 207 40
6:00:26 1/24/2011 1 24 2011 6 638 524350 4817923 125 39
2:00:41 12/8/2011 12 8 2011 2 658 520176 4817909 212 40
22:00:36 11/25/2013 11 25 2013 22 914 521539 4817913 209 40
18:01:52 4/16/2012 4 16 2012 18 665 522028 4817915 207 40
10:00:54 4/1/2012 4 1 2012 10 681 521436 4817913 209 40
22:00:56 2/12/2012 2 12 2012 22 663 525455 4817927 92 40
10:01:21 3/13/2010 3 13 2010 10 639 521131 4817912 210 40
14:00:56 3/1/2009 3 1 2009 14 633 520860 4817912 210 40
10:00:56 2/20/2009 2 20 2009 10 633 521803 4817915 208 40
16:00:48 1/5/2010 1 5 2010 16 633 521812 4817915 208 40
10:00:48 3/4/2010 3 4 2010 10 646 520923 4817912 210 40
10:00:48 2/3/2013 2 3 2013 10 675 521176 4817913 210 40
6:00:55 4/12/2011 4 12 2011 6 663 521188 4817913 210 40
6:00:06 3/27/2012 3 27 2012 6 663 521334 4817913 209 40
4:00:41 4/16/2009 4 16 2009 4 643 523728 4817921 203 40
0:00:30 3/2/2014 3 2 2014 0 908 524291 4817923 125 39
0:00:53 1/3/2010 1 3 2010 0 644 525521 4817928 92 40
4:00:53 2/13/2010 2 13 2010 4 639 525875 4817929 91 40
10:00:51 4/22/2011 4 22 2011 10 664 521765 4817915 208 40
8:00:54 1/7/2011 1 7 2011 8 654 521756 4817915 208 40
18:00:56 4/2/2009 4 2 2009 18 634 521156 4817913 210 40
22:00:36 1/6/2011 1 6 2011 22 801 521760 4817915 208 40
6:00:42 3/30/2011 3 30 2011 6 663 523529 4817921 204 40
18:00:20 12/24/2009 12 24 2009 18 638 521466 4817914 209 40
4:00:54 4/10/2014 4 10 2014 4 913 526128 4817931 90 40
22:00:47 3/12/2010 3 12 2010 22 644 521325 4817914 209 40



10:00:53 3/21/2010 3 21 2010 10 650 521458 4817914 209 40
4:01:11 11/26/2013 11 26 2013 4 914 521433 4817914 209 40
0:00:53 1/17/2011 1 17 2011 0 639 523721 4817922 203 40
12:00:43 3/30/2011 3 30 2011 12 665 520739 4817912 211 40
20:00:53 2/29/2012 2 29 2012 20 666 523583 4817921 204 40
14:00:51 1/1/2011 1 1 2011 14 647 523057 4817920 205 40
14:01:54 1/31/2009 1 31 2009 14 633 521530 4817915 209 40
2:00:30 2/21/2009 2 21 2009 2 637 525210 4817927 93 40
0:00:13 2/7/2014 2 7 2014 0 916 523957 4817923 203 40
14:00:42 2/19/2009 2 19 2009 14 632 524905 4817926 93 40
18:00:54 2/20/2009 2 20 2009 18 637 525210 4817928 93 40
14:00:53 1/25/2010 1 25 2010 14 638 521197 4817914 210 40
20:00:53 12/23/2013 12 23 2013 20 911 525114 4817927 93 40
0:00:54 3/12/2014 3 12 2014 0 909 521547 4817915 209 40
10:00:56 1/28/2014 1 28 2014 10 909 521553 4817915 209 40
12:00:54 2/6/2014 2 6 2014 12 909 521412 4817914 209 40
4:00:30 12/8/2011 12 8 2011 4 658 520230 4817911 212 40
0:00:54 4/16/2014 4 16 2014 0 916 524300 4817924 125 39
0:00:54 3/1/2012 3 1 2012 0 666 523582 4817922 204 40
10:00:54 2/20/2009 2 20 2009 10 634 521836 4817916 208 40
14:00:55 1/31/2011 1 31 2011 14 641 522226 4817917 207 40
22:00:57 12/19/2010 12 19 2010 22 657 520803 4817913 210 40
18:00:26 4/4/2012 4 4 2012 18 671 521523 4817915 209 40
4:00:14 2/22/2009 2 22 2009 4 634 521461 4817915 209 40
8:00:53 4/14/2010 4 14 2010 8 654 521707 4817916 208 40
16:00:44 12/17/2011 12 17 2011 16 667 521526 4817915 209 40
0:00:53 3/24/2014 3 24 2014 0 679 520462 4817912 211 40
14:00:27 12/3/2010 12 3 2010 14 647 521150 4817914 210 40
2:00:37 1/23/2014 1 23 2014 2 671 521535 4817915 209 40
4:00:44 2/2/2011 2 2 2011 4 641 521766 4817916 208 40
2:00:53 4/18/2011 4 18 2011 2 665 523198 4817921 205 40
2:00:23 4/15/2008 4 15 2008 2 633 520465 4817912 211 40
8:02:14 2/15/2011 2 15 2011 8 655 521462 4817915 209 40
0:00:24 2/18/2010 2 18 2010 0 647 524392 4817925 125 39
4:00:57 4/19/2008 4 19 2008 4 633 520206 4817911 212 40
14:00:51 1/30/2011 1 30 2011 14 655 520706 4817913 211 40
6:00:53 1/18/2011 1 18 2011 6 657 520813 4817913 210 40
2:01:07 4/11/2011 4 11 2011 2 801 521008 4817914 210 40
16:00:23 1/2/2009 1 2 2009 16 633 524579 4817926 94 40
18:00:48 2/9/2009 2 9 2009 18 637 525145 4817928 93 40
2:00:49 3/23/2011 3 23 2011 2 655 521527 4817915 209 40
18:01:12 2/15/2010 2 15 2010 18 646 524716 4817926 94 40
6:00:19 2/1/2013 2 1 2013 6 680 520994 4817914 210 40
6:00:47 4/16/2009 4 16 2009 6 643 523732 4817923 203 40
16:00:48 3/27/2014 3 27 2014 16 914 521720 4817916 208 40
6:00:54 12/26/2009 12 26 2009 6 641 521483 4817915 209 40
0:00:49 2/16/2012 2 16 2012 0 658 521153 4817914 210 40
16:00:56 2/19/2010 2 19 2010 16 643 525570 4817930 92 40
4:00:54 2/9/2014 2 9 2014 4 908 523797 4817923 203 40
10:01:01 1/8/2011 1 8 2011 10 655 521382 4817915 209 40
2:00:47 1/24/2010 1 24 2010 2 643 525866 4817931 91 40
2:00:47 3/21/2011 3 21 2011 2 658 520998 4817914 210 40
16:00:41 2/5/2012 2 5 2012 16 658 521001 4817914 210 40
0:00:50 4/20/2013 4 20 2013 0 658 524290 4817925 125 39



16:00:47 1/21/2013 1 21 2013 16 663 524015 4817924 125 39
20:00:45 4/9/2014 4 9 2014 20 907 525693 4817931 91 40
4:00:54 4/23/2013 4 23 2013 4 677 520858 4817914 210 40
6:00:53 1/6/2010 1 6 2010 6 639 521332 4817915 209 40
22:00:41 3/14/2010 3 14 2010 22 646 521307 4817915 209 40
8:00:41 1/14/2011 1 14 2011 8 654 521691 4817917 208 40
8:00:46 12/30/2009 12 30 2009 8 639 522160 4817918 207 40
14:00:50 1/6/2011 1 6 2011 14 646 521555 4817916 209 40
22:00:48 12/13/2008 12 13 2008 22 634 522146 4817918 207 40
16:01:14 12/9/2010 12 9 2010 16 638 521144 4817915 210 40
12:01:12 2/21/2014 2 21 2014 12 917 521443 4817916 209 40
12:00:24 1/28/2014 1 28 2014 12 909 521556 4817916 209 40
14:00:41 12/17/2011 12 17 2011 14 667 521496 4817916 209 40
14:00:53 3/28/2011 3 28 2011 14 654 521615 4817917 208 40
18:00:56 4/9/2009 4 9 2009 18 642 524583 4817927 94 40
0:01:24 3/15/2014 3 15 2014 0 917 524184 4817925 125 39
6:00:48 2/17/2010 2 17 2010 6 633 525154 4817929 93 40
14:00:42 2/18/2011 2 18 2011 14 654 521170 4817915 210 40
8:00:53 12/18/2013 12 18 2013 8 914 521395 4817916 209 40
22:00:53 4/12/2010 4 12 2010 22 652 524292 4817926 125 39
6:00:47 2/7/2014 2 7 2014 6 916 523956 4817925 203 40
18:00:47 1/17/2014 1 17 2014 18 671 520727 4817914 211 40
2:00:54 12/17/2012 12 17 2012 2 671 525129 4817929 93 40
22:01:11 3/14/2010 3 14 2010 22 643 521298 4817916 209 40
22:00:36 2/29/2012 2 29 2012 22 666 523583 4817923 204 40
16:00:53 12/28/2010 12 28 2010 16 650 523962 4817925 203 40
22:01:11 1/19/2010 1 19 2010 22 643 524858 4817928 93 40
4:00:44 2/21/2009 2 21 2009 4 637 525209 4817929 93 40
2:00:23 1/28/2011 1 28 2011 2 657 521735 4817917 208 40
6:00:54 2/20/2010 2 20 2010 6 646 525034 4817929 93 40
10:00:26 2/27/2010 2 27 2010 10 633 521408 4817916 209 40
16:00:49 1/23/2010 1 23 2010 16 641 520565 4817914 211 40
2:00:54 2/13/2010 2 13 2010 2 639 525886 4817932 91 40
8:00:53 12/27/2009 12 27 2009 8 641 520807 4817915 210 40
22:00:53 4/26/2011 4 26 2011 22 664 525139 4817929 93 40
16:00:53 3/6/2013 3 6 2013 16 671 520825 4817915 210 40
18:00:47 3/27/2011 3 27 2011 18 661 523975 4817925 203 40
14:01:22 12/18/2013 12 18 2013 14 908 521477 4817917 209 40
14:00:53 1/10/2011 1 10 2011 14 657 522013 4817918 207 40
12:00:53 1/6/2011 1 6 2011 12 646 521559 4817917 209 40
16:00:54 3/25/2008 3 25 2008 16 632 521901 4817918 208 40
14:00:22 2/24/2012 2 24 2012 14 658 521624 4817917 208 40
14:00:42 1/13/2011 1 13 2011 14 638 521816 4817918 208 40
8:00:54 4/22/2011 4 22 2011 8 667 524213 4817926 125 39
12:00:43 1/30/2011 1 30 2011 12 657 520707 4817915 211 40
4:00:30 1/29/2011 1 29 2011 4 639 525449 4817931 92 40
16:00:47 1/31/2009 1 31 2009 16 633 521523 4817917 209 40
18:02:26 4/7/2010 4 7 2010 18 647 523955 4817925 203 40
4:00:54 4/7/2011 4 7 2011 4 669 526114 4817933 90 40
6:00:54 1/27/2011 1 27 2011 6 654 521789 4817918 208 40
18:00:41 2/19/2011 2 19 2011 18 650 521027 4817916 210 40
2:00:42 11/26/2013 11 26 2013 2 914 521492 4817917 209 40
0:00:50 3/16/2014 3 16 2014 0 907 521529 4817917 209 40
4:00:56 12/18/2013 12 18 2013 4 908 521910 4817919 208 40



10:01:09 2/8/2013 2 8 2013 10 677 521653 4817918 208 40
14:02:03 1/30/2011 1 30 2011 14 638 521092 4817916 210 40
12:00:47 2/18/2011 2 18 2011 12 654 521166 4817916 210 40
12:00:23 3/13/2010 3 13 2010 12 639 521070 4817916 210 40
18:00:47 4/28/2011 4 28 2011 18 669 523113 4817923 205 40
18:01:08 2/8/2013 2 8 2013 18 677 520864 4817915 210 40
18:00:41 2/4/2010 2 4 2010 18 633 521829 4817918 208 40
6:00:56 1/24/2011 1 24 2011 6 650 524253 4817927 125 39
4:00:48 4/12/2011 4 12 2011 4 663 521186 4817916 210 40
18:01:02 12/3/2010 12 3 2010 18 639 522163 4817920 207 40
10:00:53 12/27/2012 12 27 2012 10 677 521003 4817916 210 40
0:00:56 3/13/2010 3 13 2010 0 644 521339 4817917 209 40
2:00:26 3/31/2009 3 31 2009 2 638 521805 4817919 208 40
18:00:43 12/22/2008 12 22 2008 18 633 524484 4817928 94 40
12:00:49 11/25/2010 11 25 2010 12 640 521362 4817917 209 40
2:00:31 3/15/2014 3 15 2014 2 908 524230 4817927 125 39
0:00:54 4/11/2011 4 11 2011 0 801 520984 4817916 210 40
0:00:48 3/13/2011 3 13 2011 0 647 520958 4817916 210 40
16:00:54 3/9/2011 3 9 2011 16 647 521560 4817918 209 40
8:01:12 2/9/2011 2 9 2011 8 654 521354 4817917 209 40
10:00:41 4/3/2009 4 3 2009 10 644 521427 4817918 209 40
2:00:55 4/29/2011 4 29 2011 2 655 523028 4817923 205 40
22:00:25 1/31/2009 1 31 2009 22 633 521710 4817919 208 40
8:00:48 3/8/2013 3 8 2013 8 658 521151 4817917 210 40
8:00:54 2/20/2010 2 20 2010 8 646 525031 4817930 93 40
6:00:54 3/22/2014 3 22 2014 6 907 524658 4817929 94 40
14:00:41 3/10/2014 3 10 2014 14 913 526048 4817934 90 40
8:00:54 2/1/2013 2 1 2013 8 677 520985 4817917 210 40
16:00:37 3/23/2009 3 23 2009 16 634 522516 4817922 206 40
8:00:41 1/27/2011 1 27 2011 8 654 521790 4817919 208 40
0:00:53 2/10/2009 2 10 2009 0 637 525129 4817931 93 40
16:00:53 1/10/2014 1 10 2014 16 908 524322 4817928 125 39
0:00:48 4/3/2008 4 3 2008 0 632 521542 4817919 209 40
6:00:54 1/29/2011 1 29 2011 6 638 521726 4817919 208 40
2:00:50 3/19/2008 3 19 2008 2 633 521941 4817920 208 40
22:00:56 1/11/2014 1 11 2014 22 917 523817 4817926 203 40
12:00:48 12/23/2013 12 23 2013 12 908 521450 4817919 209 40
6:00:56 2/25/2010 2 25 2010 6 640 524284 4817928 125 39
12:00:42 1/21/2013 1 21 2013 12 665 524298 4817928 125 39
18:00:21 12/24/2008 12 24 2008 18 635 524632 4817929 94 40
6:00:54 2/9/2011 2 9 2011 6 647 521323 4817918 209 40
10:00:53 12/23/2013 12 23 2013 10 914 521255 4817918 209 40
16:00:41 2/10/2009 2 10 2009 16 637 525102 4817931 93 40
0:00:30 4/7/2011 4 7 2011 0 669 526118 4817935 90 40
2:00:54 4/7/2011 4 7 2011 2 669 526121 4817935 90 40
22:00:48 3/12/2013 3 12 2013 22 663 524265 4817928 125 39
8:01:26 1/2/2010 1 2 2010 8 644 526209 4817936 90 40
8:00:55 1/2/2010 1 2 2010 8 639 525343 4817932 92 40
0:00:42 12/17/2012 12 17 2012 0 671 525131 4817932 93 40
18:00:50 4/24/2009 4 24 2009 18 634 522239 4817921 207 40
16:00:53 1/26/2011 1 26 2011 16 801 524062 4817928 125 39
18:00:52 4/21/2008 4 21 2008 18 636 523506 4817926 204 40
22:00:27 3/15/2014 3 15 2014 22 907 521522 4817919 209 40
14:00:50 12/23/2013 12 23 2013 14 908 521453 4817919 209 40



6:00:42 2/9/2011 2 9 2011 6 654 521353 4817919 209 40
8:00:37 12/23/2012 12 23 2012 8 677 521735 4817920 208 40
18:00:47 3/19/2010 3 19 2010 18 643 520854 4817917 210 40
6:00:47 3/21/2008 3 21 2008 6 635 521535 4817920 209 40
20:00:56 4/5/2012 4 5 2012 20 665 522438 4817923 206 40
10:01:11 2/14/2014 2 14 2014 10 909 521730 4817920 208 40
0:01:42 3/20/2014 3 20 2014 0 916 524296 4817929 125 39
6:00:55 4/29/2011 4 29 2011 6 655 522980 4817924 205 40
6:00:47 2/2/2011 2 2 2011 6 641 521770 4817920 208 40
8:00:54 2/26/2011 2 26 2011 8 657 521815 4817921 208 40
6:00:18 4/11/2011 4 11 2011 6 669 521212 4817919 209 40
18:01:08 1/22/2010 1 22 2010 18 642 524930 4817932 93 40
10:00:45 2/8/2011 2 8 2011 10 654 520793 4817918 211 40
6:00:34 2/21/2009 2 21 2009 6 637 525210 4817933 93 40
18:00:53 1/16/2014 1 16 2014 18 658 520598 4817917 211 40
2:00:15 4/3/2008 4 3 2008 2 633 521545 4817920 209 40
4:00:47 1/18/2011 1 18 2011 4 657 520814 4817918 210 40
8:00:56 1/7/2011 1 7 2011 8 650 521712 4817921 208 40
0:00:54 12/22/2012 12 22 2012 0 677 521765 4817921 208 40
12:00:43 2/22/2011 2 22 2011 12 647 521258 4817919 209 40
14:00:42 12/28/2010 12 28 2010 14 650 523953 4817928 203 40
18:00:44 3/20/2011 3 20 2011 18 662 521851 4817921 208 40
8:00:41 1/22/2011 1 22 2011 8 639 522128 4817922 207 40
2:00:54 4/6/2011 4 6 2011 2 668 524409 4817930 125 39
18:00:56 3/26/2010 3 26 2010 18 642 526056 4817936 90 40
18:00:55 11/28/2010 11 28 2010 18 657 521343 4817920 209 40
2:01:41 2/2/2011 2 2 2011 2 655 521797 4817921 208 40
10:00:26 1/30/2011 1 30 2011 10 801 520954 4817919 210 40
18:00:29 1/12/2014 1 12 2014 18 907 523902 4817929 203 40
0:00:14 2/16/2009 2 16 2009 0 634 521353 4817920 209 40
16:00:23 4/6/2008 4 6 2008 16 633 522214 4817923 207 40
20:00:20 3/25/2013 3 25 2013 20 663 524830 4817932 93 40
12:00:43 12/27/2012 12 27 2012 12 677 520998 4817919 210 40
0:00:47 2/1/2012 2 1 2012 0 658 520829 4817919 210 40
14:00:56 1/31/2013 1 31 2013 14 680 520894 4817919 210 40
10:02:59 2/26/2011 2 26 2011 10 657 521199 4817920 210 40
2:00:46 2/1/2011 2 1 2011 2 657 521939 4817922 208 40
12:00:53 2/8/2011 2 8 2011 12 647 520759 4817919 211 40
4:00:54 3/31/2009 3 31 2009 4 638 521806 4817922 208 40
22:00:47 4/14/2009 4 14 2009 22 639 523801 4817929 203 40
18:00:24 3/30/2011 3 30 2011 18 660 524406 4817931 125 39
4:00:50 3/12/2011 3 12 2011 4 653 521329 4817921 209 40
16:00:54 4/4/2012 4 4 2012 16 671 521522 4817921 209 40
18:00:44 2/13/2012 2 13 2012 18 663 525824 4817936 91 40
12:00:41 12/9/2010 12 9 2010 12 641 521291 4817921 209 40
18:00:54 3/12/2010 3 12 2010 18 644 521333 4817921 209 40
22:00:54 3/22/2014 3 22 2014 22 914 521564 4817921 209 40
16:00:48 3/25/2011 3 25 2011 16 663 521957 4817923 208 40
10:00:53 2/22/2011 2 22 2011 10 647 521260 4817921 209 40
22:00:43 4/20/2011 4 20 2011 22 664 523137 4817927 205 40
8:00:48 4/6/2010 4 6 2010 8 650 522605 4817925 206 40
14:00:40 2/21/2011 2 21 2011 14 657 521523 4817922 209 40
8:00:49 2/2/2011 2 2 2011 8 641 521771 4817922 208 40
6:00:24 3/12/2011 3 12 2011 6 653 521326 4817921 209 40



18:00:54 1/10/2012 1 10 2012 18 658 524134 4817931 125 39
18:00:54 1/12/2011 1 12 2011 18 801 524366 4817931 125 39
22:00:42 4/4/2011 4 4 2011 22 650 526019 4817938 91 40
14:00:42 11/25/2010 11 25 2010 14 640 520990 4817920 210 40
12:00:53 1/23/2010 1 23 2010 12 646 521832 4817923 208 40
10:00:55 2/20/2013 2 20 2013 10 677 521741 4817923 208 40
10:00:26 12/20/2011 12 20 2011 10 658 521558 4817922 209 40
10:01:50 2/10/2014 2 10 2014 10 909 521925 4817923 208 40
16:00:46 1/6/2013 1 6 2013 16 680 520996 4817920 210 40
8:00:54 3/8/2013 3 8 2013 8 677 521008 4817920 210 40
18:00:47 3/17/2010 3 17 2010 18 639 522236 4817924 207 40
12:00:42 2/24/2012 2 24 2012 12 658 521647 4817923 208 40
14:00:48 1/26/2011 1 26 2011 14 642 524167 4817931 125 39
10:00:44 11/20/2010 11 20 2010 10 650 521740 4817923 208 40
22:00:52 3/12/2011 3 12 2011 22 801 520964 4817920 210 40
14:00:50 1/23/2011 1 23 2011 14 642 524416 4817932 94 40
14:00:24 3/2/2012 3 2 2012 14 658 522130 4817924 207 40
18:00:09 3/21/2011 3 21 2011 18 669 523476 4817929 204 40
0:00:54 2/1/2011 2 1 2011 0 657 521941 4817924 208 40
10:00:43 12/31/2013 12 31 2013 10 908 524236 4817932 125 39
12:00:53 1/28/2011 1 28 2011 12 639 525334 4817936 92 40
0:00:53 3/13/2011 3 13 2011 0 801 520959 4817921 210 40
22:00:47 2/9/2009 2 9 2009 22 637 525144 4817935 93 40
6:00:53 1/6/2012 1 6 2012 6 665 526200 4817939 90 40
2:00:53 2/20/2013 2 20 2013 2 677 521795 4817923 208 40
10:00:38 12/18/2011 12 18 2011 10 667 521871 4817924 208 40
2:00:56 4/12/2012 4 12 2012 2 670 525685 4817937 91 40
16:01:04 3/22/2010 3 22 2010 16 644 522366 4817925 207 40
6:00:28 4/4/2011 4 4 2011 6 801 524370 4817932 125 39
12:00:54 2/8/2013 2 8 2013 12 677 521657 4817923 208 40
6:00:48 3/26/2011 3 26 2011 6 659 521448 4817922 209 40
20:00:49 3/28/2014 3 28 2014 20 916 524758 4817934 94 40
6:01:24 1/26/2011 1 26 2011 6 654 521799 4817924 208 40
2:00:56 4/2/2011 4 2 2011 2 662 521573 4817923 209 40
8:00:48 2/23/2011 2 23 2011 8 657 521440 4817923 209 40
4:00:30 12/25/2008 12 25 2008 4 632 521824 4817924 208 40
4:00:55 2/18/2009 2 18 2009 4 633 521870 4817924 208 40
16:00:12 12/23/2012 12 23 2012 16 665 521573 4817923 209 40
14:00:55 11/25/2010 11 25 2010 14 638 521218 4817922 209 40
6:00:54 11/28/2010 11 28 2010 6 654 521384 4817923 209 40
14:00:53 12/18/2011 12 18 2011 14 667 521868 4817924 208 40
0:00:26 4/19/2011 4 19 2011 0 655 523205 4817929 205 40
4:00:45 3/19/2008 3 19 2008 4 637 523563 4817930 204 40
6:00:40 3/15/2010 3 15 2010 6 647 520889 4817921 210 40
22:00:43 1/31/2011 1 31 2011 22 657 521939 4817925 208 40
6:00:54 2/19/2010 2 19 2010 6 646 525141 4817936 93 40
22:00:36 2/6/2011 2 6 2011 22 639 523730 4817931 203 40
0:00:55 3/27/2010 3 27 2010 0 638 525385 4817937 92 40
0:00:50 2/18/2009 2 18 2009 0 633 521868 4817924 208 40
2:00:47 3/31/2009 3 31 2009 2 646 521730 4817924 208 40
14:01:06 2/25/2014 2 25 2014 14 679 522038 4817925 207 40
16:00:42 1/18/2009 1 18 2009 16 635 520608 4817921 211 40
10:00:42 2/20/2013 2 20 2013 10 679 521799 4817924 208 40
2:00:20 2/18/2009 2 18 2009 2 633 521870 4817925 208 40



8:00:48 3/12/2012 3 12 2012 8 666 521588 4817924 209 40
22:00:46 4/18/2011 4 18 2011 22 655 523205 4817929 205 40
16:00:47 2/27/2012 2 27 2012 16 658 520823 4817922 210 40
0:00:54 12/25/2009 12 25 2009 0 647 520826 4817922 210 40
14:00:53 4/4/2010 4 4 2010 14 638 521910 4817925 208 40
4:00:36 4/27/2011 4 27 2011 4 666 526081 4817940 90 40
0:00:42 1/8/2013 1 8 2013 0 665 523625 4817931 203 40
4:00:47 4/29/2011 4 29 2011 4 655 523036 4817929 205 40
2:00:54 1/1/2010 1 1 2010 2 644 525736 4817939 91 40
12:00:36 4/4/2010 4 4 2010 12 638 521908 4817925 208 40
12:00:53 2/10/2011 2 10 2011 12 650 522024 4817926 207 40
0:00:54 3/23/2014 3 23 2014 0 914 521566 4817924 209 40
8:00:54 1/14/2011 1 14 2011 8 657 521727 4817925 208 40
4:00:21 3/20/2008 3 20 2008 4 631 521900 4817925 208 40
4:00:47 3/18/2011 3 18 2011 4 660 521451 4817924 209 40
4:00:47 11/27/2013 11 27 2013 4 914 521555 4817924 209 40
16:00:21 2/16/2010 2 16 2010 16 647 524916 4817936 93 40
12:00:53 3/9/2009 3 9 2009 12 633 521697 4817925 208 40
0:00:48 4/21/2008 4 21 2008 0 636 524240 4817934 125 39
14:00:46 2/26/2011 2 26 2011 14 655 521310 4817924 209 40
8:00:50 2/18/2009 2 18 2009 8 633 521867 4817925 208 40
16:00:41 12/7/2011 12 7 2011 16 655 520763 4817922 211 40
14:00:42 1/26/2011 1 26 2011 14 801 524481 4817934 94 40
16:00:41 12/7/2011 12 7 2011 16 658 520670 4817922 211 40
6:00:37 4/10/2014 4 10 2014 6 913 526140 4817941 90 40
18:00:54 11/30/2011 11 30 2011 18 801 520896 4817922 210 40
10:00:42 1/26/2013 1 26 2013 10 677 521001 4817923 210 40
0:00:47 3/19/2012 3 19 2012 0 666 521077 4817923 210 40
16:00:55 3/10/2014 3 10 2014 16 913 526160 4817941 90 40
2:00:53 1/26/2011 1 26 2011 2 654 521788 4817925 208 40
6:00:54 12/25/2008 12 25 2008 6 632 521828 4817926 208 40
0:00:56 2/7/2011 2 7 2011 0 639 523730 4817932 203 40
22:00:48 3/18/2012 3 18 2012 22 666 521083 4817923 210 40
2:00:54 1/1/2010 1 1 2010 2 633 523521 4817931 204 40
16:00:50 1/13/2014 1 13 2014 16 907 523943 4817933 203 40
2:00:12 4/10/2009 4 10 2009 2 637 521506 4817925 209 40
4:00:24 4/29/2011 4 29 2011 4 669 523049 4817930 205 40
22:00:44 3/15/2010 3 15 2010 22 652 526009 4817941 91 40
4:00:42 2/16/2009 2 16 2009 4 634 521350 4817925 209 40
4:00:37 3/1/2010 3 1 2010 4 633 520986 4817923 210 40
18:00:33 1/19/2014 1 19 2014 18 671 521565 4817925 209 40
2:00:54 2/16/2012 2 16 2012 2 641 521190 4817924 210 40
4:00:54 3/15/2009 3 15 2009 4 634 521989 4817927 208 40
4:00:17 3/17/2010 3 17 2010 4 653 521129 4817924 210 40
2:00:54 2/16/2009 2 16 2009 2 634 521354 4817925 209 40
16:00:49 12/27/2012 12 27 2012 16 677 520933 4817923 210 40
22:00:26 4/28/2009 4 28 2009 22 639 522026 4817927 207 40
6:00:54 12/11/2013 12 11 2013 6 917 521568 4817925 209 40
6:01:02 4/30/2011 4 30 2011 6 665 521497 4817925 209 40
8:00:53 2/9/2011 2 9 2011 8 647 521317 4817925 209 40
16:00:54 3/24/2009 3 24 2009 16 634 522119 4817927 207 40
8:00:56 1/21/2011 1 21 2011 8 655 521908 4817927 208 40
4:00:54 3/20/2010 3 20 2010 4 656 520801 4817923 211 40
22:00:57 4/18/2012 4 18 2012 22 670 525026 4817938 93 40



14:00:54 1/8/2011 1 8 2011 14 657 521349 4817925 209 40
6:00:54 4/12/2012 4 12 2012 6 670 525685 4817940 91 40
16:00:47 11/25/2010 11 25 2010 16 640 520985 4817924 210 40
4:00:55 4/4/2011 4 4 2011 4 801 524362 4817935 125 39
6:01:11 2/22/2009 2 22 2009 6 634 521454 4817925 209 40
12:00:13 2/10/2014 2 10 2014 12 916 521953 4817927 208 40
22:00:42 4/6/2011 4 6 2011 22 669 526125 4817942 90 40
6:00:42 3/20/2010 3 20 2010 6 656 520799 4817923 211 40
18:00:43 2/7/2011 2 7 2011 18 657 523548 4817933 204 40
4:00:56 3/4/2013 3 4 2013 4 665 521370 4817925 209 40
0:00:48 4/19/2012 4 19 2012 0 670 525027 4817938 93 40
4:00:55 1/12/2014 1 12 2014 4 917 523632 4817933 203 40
2:00:56 4/29/2011 4 29 2011 2 669 523041 4817931 205 40
12:00:44 1/4/2013 1 4 2013 12 658 521523 4817926 209 40
2:00:39 12/22/2012 12 22 2012 2 677 521769 4817927 208 40
18:00:36 4/4/2012 4 4 2012 18 681 521134 4817925 210 40
2:01:27 2/15/2014 2 15 2014 2 918 526311 4817943 90 40
0:01:38 3/10/2014 3 10 2014 0 916 525999 4817942 91 40
4:00:14 4/12/2012 4 12 2012 4 670 525687 4817941 91 40
16:00:53 3/27/2011 3 27 2011 16 655 522009 4817928 207 40
4:00:23 4/25/2011 4 25 2011 4 658 524941 4817938 93 40
6:00:42 2/18/2009 2 18 2009 6 633 521868 4817927 208 40
8:00:47 3/19/2008 3 19 2008 8 635 521685 4817927 208 40
12:00:19 1/10/2011 1 10 2011 12 657 521995 4817928 208 40
10:00:41 3/27/2012 3 27 2012 10 675 522327 4817929 207 40
18:00:56 2/29/2012 2 29 2012 18 665 523823 4817934 203 40
2:00:48 12/11/2013 12 11 2013 2 671 521541 4817926 209 40
4:00:54 1/13/2011 1 13 2011 4 654 523705 4817934 203 40
20:00:42 1/10/2012 1 10 2012 20 658 524160 4817935 125 39
6:00:54 2/16/2009 2 16 2009 6 634 521352 4817926 209 40
8:00:54 2/16/2009 2 16 2009 8 634 521353 4817926 209 40
10:01:17 3/18/2008 3 18 2008 10 633 521743 4817927 208 40
0:00:42 3/22/2011 3 22 2011 0 658 523759 4817934 203 40
22:00:27 3/14/2014 3 14 2014 22 908 524240 4817936 125 39
4:00:54 2/26/2011 2 26 2011 4 655 521751 4817927 208 40
18:00:23 3/21/2011 3 21 2011 18 663 523503 4817933 204 40
2:00:42 3/12/2011 3 12 2011 2 653 521308 4817926 209 40
14:00:55 4/29/2010 4 29 2010 14 646 521353 4817926 209 40
13:57:13 12/21/2013 12 21 2013 13 657 520891 4817925 210 40
0:00:52 4/16/2009 4 16 2009 0 646 524697 4817938 94 40
10:00:56 2/2/2013 2 2 2013 10 677 521077 4817925 210 40
22:00:29 3/16/2010 3 16 2010 22 642 525611 4817941 92 40
22:00:49 4/5/2011 4 5 2011 22 660 524301 4817936 125 39
18:00:24 12/9/2012 12 9 2012 18 677 525011 4817939 93 40
2:00:43 4/6/2011 4 6 2011 2 660 524298 4817936 125 39
18:00:45 2/15/2010 2 15 2010 18 639 525175 4817940 93 40
22:00:41 2/24/2010 2 24 2010 22 647 523770 4817935 203 40
0:00:54 4/7/2014 4 7 2014 0 909 524274 4817936 125 39
0:00:53 4/14/2012 4 14 2012 0 676 525297 4817940 92 40
12:00:57 1/13/2014 1 13 2014 12 908 524211 4817936 125 39
12:00:52 4/3/2009 4 3 2009 12 633 521228 4817926 209 40
14:00:26 1/27/2011 1 27 2011 14 639 523878 4817935 203 40
2:00:56 12/21/2010 12 21 2010 2 646 523706 4817935 203 40
18:00:47 1/23/2011 1 23 2011 18 639 523800 4817935 203 40



2:00:53 2/10/2012 2 10 2012 2 665 525290 4817940 92 40
4:00:19 3/23/2011 3 23 2011 4 655 521557 4817927 209 40
0:00:47 1/1/2010 1 1 2010 0 644 525737 4817942 91 40
0:00:44 11/26/2013 11 26 2013 0 914 521526 4817927 209 40
22:00:54 1/10/2012 1 10 2012 22 658 524159 4817936 125 39
2:00:24 4/25/2011 4 25 2011 2 658 524937 4817939 93 40
8:00:27 4/28/2010 4 28 2010 8 644 521882 4817929 208 40
22:00:53 3/30/2011 3 30 2011 22 662 523798 4817935 203 40
18:00:38 2/29/2012 2 29 2012 18 666 524007 4817936 203 40
6:00:48 4/25/2011 4 25 2011 6 658 524930 4817940 93 40
4:00:53 2/6/2011 2 6 2011 4 647 521177 4817927 210 40
4:00:56 4/10/2010 4 10 2010 4 651 524259 4817937 125 39
2:00:40 1/13/2011 1 13 2011 2 654 523703 4817935 203 40
0:00:43 1/30/2014 1 30 2014 0 908 523530 4817935 204 40
18:00:53 12/13/2008 12 13 2008 18 634 521815 4817929 208 40
12:00:53 1/19/2014 1 19 2014 12 671 521711 4817928 208 40
2:00:55 3/15/2009 3 15 2009 2 634 521985 4817929 208 40
10:00:53 3/26/2011 3 26 2011 10 665 521212 4817927 209 40
22:00:54 3/4/2010 3 4 2010 22 642 525975 4817944 91 40
2:00:42 4/1/2012 4 1 2012 2 678 525296 4817941 92 40
18:00:50 2/29/2012 2 29 2012 18 663 523793 4817936 203 40
0:00:53 11/29/2013 11 29 2013 0 914 522005 4817930 207 40
18:01:54 3/5/2010 3 5 2010 18 642 526001 4817944 91 40
22:38:13 4/10/2013 4 10 2013 22 657 520334 4817924 212 40
8:00:44 3/17/2011 3 17 2011 8 654 521556 4817928 209 40
2:00:56 2/7/2009 2 7 2009 2 632 521994 4817930 208 40
16:00:36 2/8/2011 2 8 2011 16 639 523854 4817936 203 40
20:00:42 2/8/2012 2 8 2012 20 665 524416 4817938 94 40
0:00:48 3/5/2010 3 5 2010 0 642 525979 4817944 91 40
0:00:54 4/25/2011 4 25 2011 0 665 522221 4817931 207 40
14:01:05 2/15/2013 2 15 2013 14 680 524242 4817938 125 39
6:00:54 2/19/2014 2 19 2014 6 679 521378 4817928 209 40
22:00:53 1/26/2011 1 26 2011 22 639 524403 4817938 125 39
10:00:36 1/17/2011 1 17 2011 10 654 520782 4817926 211 40
10:00:47 3/4/2013 3 4 2013 10 665 521377 4817928 209 40
20:00:40 1/3/2014 1 3 2014 20 907 520601 4817926 211 40
10:01:22 1/8/2011 1 8 2011 10 646 521324 4817928 209 40
22:00:48 4/13/2012 4 13 2012 22 676 525295 4817942 92 40
20:00:54 1/11/2014 1 11 2014 20 917 523818 4817936 203 40
8:00:53 1/14/2011 1 14 2011 8 638 521717 4817929 208 40
4:00:42 4/6/2011 4 6 2011 4 660 524297 4817938 125 39
8:00:56 4/9/2010 4 9 2010 8 650 524688 4817940 94 40
6:00:55 3/4/2013 3 4 2013 6 679 521362 4817928 209 40
10:00:27 1/21/2011 1 21 2011 10 646 522135 4817931 207 40
6:00:44 2/1/2013 2 1 2013 6 665 520970 4817927 210 40
6:02:26 2/26/2011 2 26 2011 6 655 521751 4817930 208 40
0:00:53 3/30/2014 3 30 2014 0 916 525826 4817944 91 40
12:00:41 2/12/2011 2 12 2011 12 657 520936 4817927 210 40
16:00:46 12/28/2010 12 28 2010 16 639 523611 4817936 204 40
16:00:48 1/20/2010 1 20 2010 16 633 521106 4817928 210 40
4:00:54 12/19/2008 12 19 2008 4 635 525178 4817942 93 40
22:00:53 3/29/2011 3 29 2011 22 655 521515 4817929 209 40
0:00:54 3/11/2012 3 11 2012 0 666 521244 4817928 209 40
18:00:25 5/7/2009 5 7 2009 18 646 522089 4817931 207 40



16:00:42 3/7/2013 3 7 2013 16 677 520790 4817927 211 40
10:01:28 2/10/2011 2 10 2011 10 641 522063 4817931 207 40
10:00:42 3/30/2011 3 30 2011 10 665 521016 4817928 210 40
22:00:54 3/19/2011 3 19 2011 22 669 521471 4817929 209 40
8:00:48 1/8/2013 1 8 2013 8 665 523553 4817936 204 40
10:00:44 11/20/2011 11 20 2011 10 658 524624 4817940 94 40
6:00:54 3/19/2008 3 19 2008 6 636 521889 4817930 208 40
6:00:56 3/30/2011 3 30 2011 6 667 524166 4817938 125 39
16:00:42 1/6/2009 1 6 2009 16 634 521960 4817931 208 40
18:01:50 2/17/2010 2 17 2010 18 640 524829 4817941 93 40
16:00:53 12/11/2010 12 11 2010 16 638 524625 4817940 94 40
10:00:21 2/17/2010 2 17 2010 10 647 525245 4817942 92 40
0:00:53 4/22/2010 4 22 2010 0 646 524283 4817939 125 39
10:00:55 2/18/2011 2 18 2011 10 657 521311 4817929 209 40
18:01:04 12/25/2012 12 25 2012 18 674 520877 4817928 210 40
22:00:55 2/15/2010 2 15 2010 22 639 525175 4817942 93 40
0:00:26 4/12/2012 4 12 2012 0 658 525902 4817945 91 40
4:00:54 2/11/2011 2 11 2011 4 650 521927 4817931 208 40
0:00:48 3/20/2012 3 20 2012 0 666 521101 4817928 210 40
6:00:20 3/30/2011 3 30 2011 6 668 524168 4817939 125 39
6:01:10 4/17/2012 4 17 2012 6 666 523118 4817935 205 40
2:00:53 3/11/2012 3 11 2012 2 666 521247 4817929 209 40
6:00:48 3/22/2011 3 22 2011 6 655 524692 4817941 94 40
0:00:31 3/31/2011 3 31 2011 0 662 523775 4817937 203 40
6:00:54 2/1/2013 2 1 2013 6 677 520973 4817928 210 40
14:00:44 4/1/2010 4 1 2010 14 641 524287 4817939 125 39
8:00:53 1/12/2013 1 12 2013 8 679 524186 4817939 125 39
10:00:52 1/23/2010 1 23 2010 10 646 521832 4817931 208 40
6:00:50 1/28/2013 1 28 2013 6 679 520621 4817927 211 40
12:00:49 1/21/2011 1 21 2011 12 646 522135 4817932 207 40
10:00:42 3/30/2011 3 30 2011 10 654 521045 4817929 210 40
16:01:14 4/8/2013 4 8 2013 16 671 521906 4817931 208 40
22:00:47 4/24/2011 4 24 2011 22 665 522225 4817932 207 40
0:00:15 3/19/2008 3 19 2008 0 637 523581 4817937 204 40
18:00:54 4/1/2010 4 1 2010 18 655 524034 4817939 125 39
16:00:48 11/25/2010 11 25 2010 16 641 520867 4817928 210 40
12:01:12 12/25/2009 12 25 2009 12 640 521122 4817929 210 40
4:00:54 4/28/2009 4 28 2009 4 646 521861 4817931 208 40
2:01:18 5/16/2011 5 16 2011 2 667 522152 4817932 207 40
6:00:47 3/23/2011 3 23 2011 6 655 521565 4817930 209 40
0:00:41 2/21/2009 2 21 2009 0 632 524773 4817942 94 40
22:00:57 1/22/2010 1 22 2010 22 642 524932 4817942 93 40
8:00:24 2/19/2011 2 19 2011 8 654 521388 4817930 209 40
8:00:47 12/18/2013 12 18 2013 8 907 525959 4817946 91 40
18:00:53 3/29/2011 3 29 2011 18 654 521507 4817930 209 40
22:00:42 3/21/2011 3 21 2011 22 658 523758 4817938 203 40
12:00:53 1/8/2011 1 8 2011 12 655 521453 4817930 209 40
10:00:37 2/11/2014 2 11 2014 10 909 521857 4817932 208 40
22:00:54 11/30/2010 11 30 2010 22 641 520226 4817927 212 40
4:00:53 3/31/2009 3 31 2009 4 646 521724 4817931 208 40
2:01:00 4/4/2011 4 4 2011 2 665 524966 4817943 93 40
18:00:54 1/13/2014 1 13 2014 18 917 523756 4817938 203 40
6:00:56 4/23/2009 4 23 2009 6 642 525770 4817946 91 40
10:00:47 12/23/2012 12 23 2012 10 657 520446 4817927 211 40



8:00:52 12/19/2013 12 19 2013 8 671 524580 4817941 94 40
12:00:47 1/21/2011 1 21 2011 12 639 522214 4817933 207 40
2:00:36 4/10/2009 4 10 2009 2 648 521522 4817931 209 40
8:00:47 2/1/2013 2 1 2013 8 665 520974 4817929 210 40
0:00:25 3/16/2010 3 16 2010 0 746 525944 4817946 91 40
2:00:59 3/14/2010 3 14 2010 2 640 520884 4817929 210 40
2:00:47 3/30/2014 3 30 2014 2 916 526106 4817947 90 40
22:00:56 4/21/2010 4 21 2010 22 646 524283 4817940 125 39
12:00:53 12/18/2011 12 18 2011 12 667 521873 4817932 208 40
14:00:17 1/6/2009 1 6 2009 14 634 521958 4817933 208 40
12:00:55 12/5/2008 12 5 2008 12 633 521447 4817931 209 40
6:01:23 2/9/2011 2 9 2011 6 650 521424 4817931 209 40
6:00:53 2/15/2014 2 15 2014 6 909 521690 4817932 208 40
8:00:53 2/16/2011 2 16 2011 8 641 521732 4817932 208 40
18:01:23 2/24/2010 2 24 2010 18 639 523673 4817938 203 40
0:00:47 4/29/2011 4 29 2011 0 669 523045 4817936 205 40
16:00:47 3/5/2010 3 5 2010 16 633 521126 4817930 210 40
8:00:56 2/9/2011 2 9 2011 8 650 521425 4817931 209 40
12:01:11 4/6/2014 4 6 2014 12 913 522083 4817933 207 40
18:01:07 2/6/2011 2 6 2011 18 638 523707 4817939 203 40
8:01:11 2/19/2014 2 19 2014 8 679 521369 4817931 209 40
22:00:31 3/29/2011 3 29 2011 22 654 521519 4817931 209 40
8:00:48 1/28/2013 1 28 2013 8 679 520621 4817929 211 40
2:00:56 12/23/2012 12 23 2012 2 677 521711 4817932 208 40
4:00:53 2/10/2012 2 10 2012 4 665 525306 4817945 92 40
18:01:54 1/21/2010 1 21 2010 18 641 520265 4817928 212 40
6:00:53 3/19/2008 3 19 2008 6 637 523598 4817938 204 40
10:00:55 1/5/2011 1 5 2011 10 642 526009 4817947 91 40
6:00:44 3/20/2014 3 20 2014 6 908 524871 4817943 93 40
2:00:55 1/8/2013 1 8 2013 2 665 523548 4817938 204 40
22:00:50 3/29/2012 3 29 2012 22 678 525785 4817947 91 40
22:00:44 2/1/2011 2 1 2011 22 655 521793 4817933 208 40
4:00:20 3/19/2008 3 19 2008 4 633 521926 4817933 208 40
0:00:20 4/6/2011 4 6 2011 0 660 524297 4817941 125 39
14:00:32 12/27/2012 12 27 2012 14 677 520992 4817930 210 40
4:00:49 2/23/2009 2 23 2009 4 632 525005 4817944 93 40
2:00:33 2/19/2009 2 19 2009 2 632 526112 4817948 90 40
12:00:41 3/31/2009 3 31 2009 12 634 522111 4817934 207 40
18:00:27 4/5/2011 4 5 2011 18 650 525945 4817948 91 40
0:00:50 4/25/2011 4 25 2011 0 658 524895 4817944 93 40
18:01:18 3/17/2010 3 17 2010 18 640 521163 4817931 210 40
18:00:48 3/21/2010 3 21 2010 18 638 520776 4817930 211 40
18:00:54 2/17/2009 2 17 2009 18 637 526365 4817949 90 40
0:00:47 4/2/2011 4 2 2011 0 662 521564 4817932 209 40
6:00:41 2/23/2009 2 23 2009 6 632 525003 4817944 93 40
8:00:53 12/27/2011 12 27 2011 8 650 525011 4817944 93 40
12:00:48 2/16/2013 2 16 2013 12 663 524673 4817943 94 40
6:00:25 4/23/2014 4 23 2014 6 913 523192 4817938 205 40
12:00:53 3/18/2010 3 18 2010 12 647 522142 4817934 207 40
6:00:55 4/29/2011 4 29 2011 6 669 523040 4817937 205 40
20:00:27 4/24/2014 4 24 2014 20 907 524296 4817942 125 39
22:00:35 3/19/2010 3 19 2010 22 646 520881 4817930 210 40
8:00:41 3/15/2012 3 15 2012 8 665 521397 4817932 209 40
18:00:47 4/22/2012 4 22 2012 18 672 521217 4817931 209 40



18:00:47 3/24/2011 3 24 2011 18 655 521169 4817931 210 40
10:00:47 5/4/2009 5 4 2009 10 634 521226 4817931 209 40
18:00:53 1/21/2013 1 21 2013 18 671 524056 4817941 125 39
16:00:41 12/29/2008 12 29 2008 16 635 521579 4817933 209 40
18:00:53 2/16/2010 2 16 2010 18 638 525182 4817945 93 40
2:00:42 4/28/2009 4 28 2009 2 646 521861 4817933 208 40
8:00:48 11/27/2010 11 27 2010 8 655 521562 4817933 209 40
14:00:54 12/19/2010 12 19 2010 14 657 521692 4817933 208 40
6:01:08 12/23/2012 12 23 2012 6 677 521736 4817933 208 40
4:00:26 3/27/2012 3 27 2012 4 678 521588 4817933 209 40
18:00:25 2/1/2011 2 1 2011 18 655 521786 4817933 208 40
12:00:56 12/21/2013 12 21 2013 12 914 521048 4817931 210 40
18:38:55 5/1/2014 5 1 2014 18 657 521500 4817932 209 40
8:00:56 3/4/2013 3 4 2013 8 679 521354 4817932 209 40
20:00:55 1/25/2012 1 25 2012 20 666 525664 4817947 91 40
14:00:50 11/26/2010 11 26 2010 14 657 520451 4817929 211 40
6:00:47 3/31/2009 3 31 2009 6 646 521729 4817933 208 40
14:00:24 12/21/2013 12 21 2013 14 914 521049 4817931 210 40
10:00:56 3/22/2011 3 22 2011 10 801 521479 4817933 209 40
0:00:35 2/2/2011 2 2 2011 0 655 521798 4817934 208 40
6:00:48 2/28/2014 2 28 2014 6 907 524494 4817943 94 40
4:00:21 4/28/2011 4 28 2011 4 666 524389 4817943 125 39
6:00:31 12/16/2012 12 16 2012 6 674 521412 4817933 209 40
0:00:47 1/24/2011 1 24 2011 0 650 523872 4817941 203 40
14:00:11 3/9/2009 3 9 2009 14 633 521776 4817934 208 40
2:00:46 4/12/2012 4 12 2012 2 666 525746 4817948 91 40
14:00:41 12/5/2008 12 5 2008 14 633 521441 4817933 209 40
10:00:54 2/12/2011 2 12 2011 10 641 521012 4817932 210 40
4:00:53 3/17/2010 3 17 2010 4 646 520848 4817931 210 40
0:00:44 3/30/2011 3 30 2011 0 654 521509 4817933 209 40
10:00:54 3/5/2010 3 5 2010 10 633 521289 4817933 209 40
0:00:54 12/25/2009 12 25 2009 0 643 520789 4817931 211 40
14:00:47 4/14/2013 4 14 2013 14 658 521538 4817933 209 40
0:00:56 4/10/2009 4 10 2009 0 648 521521 4817933 209 40
22:00:48 4/9/2009 4 9 2009 22 648 521527 4817933 209 40
18:01:10 4/18/2011 4 18 2011 18 662 522802 4817938 206 40
0:00:54 2/19/2010 2 19 2010 0 646 525145 4817946 93 40
10:01:12 4/6/2012 4 6 2012 10 657 521200 4817933 210 40
10:00:43 5/3/2009 5 3 2009 10 634 521931 4817935 208 40
2:00:56 4/20/2014 4 20 2014 2 914 521937 4817935 208 40
14:00:47 12/23/2012 12 23 2012 14 665 521565 4817934 209 40
10:00:55 12/30/2009 12 30 2009 10 639 521813 4817935 208 40
4:00:53 4/1/2011 4 1 2011 4 664 523511 4817940 204 40
18:00:53 2/6/2011 2 6 2011 18 639 523734 4817941 203 40
18:02:34 2/28/2014 2 28 2014 18 908 525591 4817948 92 40
6:00:47 4/5/2011 4 5 2011 6 650 525933 4817950 91 40
4:00:49 12/22/2012 12 22 2012 4 677 521743 4817935 208 40
22:00:53 2/7/2009 2 7 2009 22 632 521063 4817933 210 40
4:00:53 4/7/2011 4 7 2011 4 668 525965 4817950 91 40
6:00:52 3/11/2014 3 11 2014 6 907 521044 4817933 210 40
14:00:48 2/22/2013 2 22 2013 14 671 521609 4817934 208 40
4:00:54 3/29/2011 3 29 2011 4 655 522010 4817936 207 40
2:00:50 5/6/2011 5 6 2011 2 664 525685 4817949 91 40
10:00:41 2/17/2010 2 17 2010 10 640 525343 4817948 92 40



10:00:53 11/20/2010 11 20 2010 10 654 521634 4817935 208 40
6:00:20 2/11/2012 2 11 2012 6 658 521863 4817935 208 40
18:00:23 3/29/2009 3 29 2009 18 634 521880 4817935 208 40
18:00:24 3/25/2009 3 25 2009 18 638 521767 4817935 208 40
0:00:53 2/9/2012 2 9 2012 0 665 524421 4817944 94 40
18:01:02 3/19/2010 3 19 2010 18 639 521059 4817933 210 40
0:00:47 1/21/2011 1 21 2011 0 657 521792 4817935 208 40
4:00:53 1/14/2010 1 14 2010 4 638 520997 4817933 210 40
6:00:55 1/8/2013 1 8 2013 6 665 523556 4817941 204 40
22:00:48 2/8/2012 2 8 2012 22 665 524419 4817944 94 40
20:00:53 3/25/2012 3 25 2012 20 663 521051 4817933 210 40
12:00:49 2/19/2010 2 19 2010 12 647 525441 4817948 92 40
12:00:24 2/19/2009 2 19 2009 12 632 524943 4817947 93 40
4:01:11 2/9/2012 2 9 2012 4 665 524417 4817945 94 40
6:00:24 2/20/2010 2 20 2010 6 633 525356 4817948 92 40
6:00:54 2/11/2014 2 11 2014 6 916 521882 4817936 208 40
6:00:47 3/20/2008 3 20 2008 6 631 521735 4817936 208 40
16:00:42 3/3/2009 3 3 2009 16 637 524024 4817943 125 39
12:00:43 11/23/2011 11 23 2011 12 665 520951 4817933 210 40
4:00:42       4/2/2012        4       2       2012    4       678     525696  4817950 91      40
18:00:53        1/21/2010       1       21      2010    18      643     524265  4817944 125     39
16:01:17        1/13/2014       1       13      2014    16      917     523857  4817943 203     40
14:00:54        12/3/2010       12      3       2010    14      639     520474  4817932 211     40
18:00:42        12/25/2012      12      25      2012    18      677     520945  4817933 210     40
14:00:24        4/13/2009       4       13      2009    14      634     521422  4817935 209     40
10:00:50        2/8/2013        2       8       2013    10      663     524528  4817945 94      40
18:00:54        1/5/2010        1       5       2010    18      633     522146  4817937 207     40
6:01:12 4/4/2014        4       4       2014    6       917     524670  4817946 94      40
22:00:17        4/9/2009        4       9       2009    22      637     521508  4817935 209     40
18:00:28        3/1/2009        3       1       2009    18      633     521175  4817934 210     40
12:00:43        2/14/2012       2       14      2012    12      658     521284  4817934 209     40
14:00:54        3/16/2011       3       16      2011    14      654     522166  4817937 207     40
8:00:55 3/4/2013        3       4       2013    8       665     521369  4817935 209     40
2:00:17 2/23/2009       2       23      2009    2       632     525004  4817947 93      40
6:03:05 4/1/2011        4       1       2011    6       664     523516  4817942 204     40
8:00:53 1/10/2014       1       10      2014    8       909     524876  4817947 93      40
12:00:41        12/30/2009      12      30      2009    12      639     521813  4817936 208     40
6:00:53 3/30/2011       3       30      2011    6       650     523506  4817942 204     40
18:00:48        3/7/2010        3       7       2010    18      646     521062  4817934 210     40
2:00:23 4/2/2011        4       2       2011    2       658     521517  4817935 209     40
6:00:23 12/22/2012      12      22      2012    6       677     521746  4817936 208     40
0:00:53 3/27/2010       3       27      2010    0       644     525986  4817951 91      40
2:00:56 2/20/2009       2       20      2009    2       633     521483  4817935 209     40
6:00:53 3/20/2008       3       20      2008    6       633     521712  4817936 208     40
4:00:38 12/23/2012      12      23      2012    4       677     521712  4817936 208     40
0:00:36 1/14/2014       1       14      2014    0       917     523562  4817942 204     40
18:00:33        3/5/2011        3       5       2011    18      801     523600  4817942 204     40
22:01:10        1/31/2012       1       31      2012    22      658     520941  4817934 210     40
16:00:54        1/20/2014       1       20      2014    16      671     521254  4817935 209     40
8:02:12 11/26/2013      11      26      2013    8       914     520767  4817933 211     40
4:00:57 1/10/2014       1       10      2014    4       909     524875  4817947 93      40
10:00:42        1/19/2009       1       19      2009    10      635     521515  4817936 209     40
6:00:17 3/23/2011       3       23      2011    6       659     521589  4817936 209     40
2:00:42 4/2/2011        4       2       2011    2       650     521597  4817936 209     40



0:00:41 1/13/2012       1       13      2012    0       658     525377  4817949 92      40
0:00:55 4/2/2012        4       2       2012    0       677     523184  4817941 205     40
22:00:26        3/25/2010       3       25      2010    22      640     524870  4817947 93      40
8:00:26 2/10/2011       2       10      2011    8       650     522004  4817937 208     40
0:00:43 4/21/2011       4       21      2011    0       664     523123  4817941 205     40
2:00:50 3/29/2011       3       29      2011    2       658     521494  4817936 209     40
2:00:25 4/28/2011       4       28      2011    2       666     524382  4817946 125     39
0:00:50 4/2/2011        4       2       2011    0       650     521593  4817936 209     40
6:00:23 3/27/2012       3       27      2012    6       678     521587  4817936 209     40
6:00:54 1/12/2013       1       12      2013    6       679     524181  4817945 125     39
18:00:56        4/2/2011        4       2       2011    18      650     526100  4817952 90      40
2:00:50 2/21/2009       2       21      2009    2       632     524779  4817947 94      40
6:00:36 3/4/2013        3       4       2013    6       665     521371  4817936 209     40
18:00:43        2/7/2009        2       7       2009    18      632     521077  4817935 210     40
18:00:46        2/21/2010       2       21      2010    18      639     525936  4817952 91      40
2:00:23 4/7/2011        4       7       2011    2       668     525965  4817952 91      40
20:00:39        2/14/2014       2       14      2014    20      907     526268  4817953 90      40
14:00:47        3/8/2009        3       8       2009    14      633     521056  4817935 210     40
12:00:47        3/26/2011       3       26      2011    12      665     521211  4817935 209     40
0:00:49 4/2/2012        4       2       2012    0       678     525674  4817951 91      40
7:42:54 12/17/2013      12      17      2013    7       657     521759  4817937 208     40
4:01:11 1/20/2010       1       20      2010    4       643     524570  4817947 94      40
8:01:11 3/3/2012        3       3       2012    8       665     521846  4817938 208     40
18:00:53        3/29/2011       3       29      2011    18      655     521513  4817937 209     40
12:00:53        2/8/2011        2       8       2011    12      650     520734  4817934 211     40
2:01:05 3/29/2011       3       29      2011    2       655     522011  4817938 207     40
8:00:54 1/18/2011       1       18      2011    8       647     521099  4817935 210     40
2:00:48 1/14/2010       1       14      2010    2       638     520958  4817935 210     40
2:00:54 2/9/2012        2       9       2012    2       665     524416  4817947 94      40
10:00:52        1/31/2013       1       31      2013    10      677     520854  4817935 210     40
8:00:47 2/23/2009       2       23      2009    8       632     525002  4817949 93      40
12:00:39        3/19/2010       3       19      2010    12      639     521026  4817935 210     40
22:00:54        2/17/2009       2       17      2009    22      637     526367  4817954 90      40
6:01:15 3/29/2011       3       29      2011    6       655     522012  4817939 207     40
12:01:14        3/16/2011       3       16      2011    12      655     522134  4817939 207     40
16:00:58        4/24/2009       4       24      2009    16      640     525824  4817952 91      40
2:00:53 3/31/2011       3       31      2011    2       666     523702  4817944 203     40
16:00:47        4/13/2009       4       13      2009    16      634     521431  4817937 209     40
12:00:53        12/21/2013      12      21      2013    12      671     521106  4817936 210     40
14:00:45        2/26/2011       2       26      2011    14      647     521318  4817937 209     40
8:00:54 3/25/2009       3       25      2009    8       634     521809  4817938 208     40
14:00:44        3/28/2011       3       28      2011    14      664     521598  4817938 209     40
14:00:20        11/27/2010      11      27      2010    14      655     521138  4817936 210     40
0:00:41 4/23/2009       4       23      2009    0       639     523037  4817942 205     40
2:00:57 4/19/2014       4       19      2014    2       914     523162  4817943 205     40
8:00:54 12/29/2009      12      29      2009    8       641     520552  4817935 211     40
12:00:26        1/31/2013       1       31      2013    12      680     521009  4817936 210     40
18:00:51        2/8/2014        2       8       2014    18      908     525846  4817953 91      40
4:00:47 3/4/2013        3       4       2013    4       679     521351  4817937 209     40
6:00:14 1/11/2011       1       11      2011    6       650     521740  4817938 208     40
6:00:53 3/14/2011       3       14      2011    6       801     521297  4817937 209     40
4:00:47 4/4/2014        4       4       2014    4       917     524671  4817949 94      40
18:00:44        12/21/2012      12      21      2012    18      671     521593  4817938 209     40
22:01:11        1/1/2010        1       1       2010    22      638     525045  4817950 93      40



8:00:26 2/20/2010       2       20      2010    8       633     525353  4817951 92      40
8:00:41 12/24/2009      12      24      2009    8       643     521527  4817938 209     40
18:00:41        4/29/2011       4       29      2011    18      658     525413  4817951 92      40
20:00:39        1/22/2014       1       22      2014    20      671     521651  4817938 208     40
0:00:26 4/15/2008       4       15      2008    0       633     520273  4817934 212     40
22:00:54        1/31/2011       1       31      2011    22      641     522007  4817939 207     40
6:00:55 1/9/2011        1       9       2011    6       646     521078  4817937 210     40
2:00:54 12/19/2008      12      19      2008    2       635     525179  4817951 93      40
12:00:44        4/13/2009       4       13      2009    12      634     521414  4817938 209     40
10:00:26        3/21/2010       3       21      2010    10      657     521112  4817937 210     40
10:00:43        4/29/2009       4       29      2009    10      640     521556  4817938 209     40
18:00:41        2/20/2009       2       20      2009    18      632     524809  4817949 94      40
6:00:50 4/7/2011        4       7       2011    6       668     525964  4817954 91      40
14:00:53        12/21/2013      12      21      2013    14      671     521107  4817937 210     40
8:00:47 12/22/2012      12      22      2012    8       677     521745  4817939 208     40
10:00:56        2/16/2014       2       16      2014    10      917     520955  4817936 210     40
18:00:47        1/15/2010       1       15      2010    18      638     521000  4817937 210     40
2:00:23 4/2/2012        4       2       2012    2       678     525676  4817953 91      40
12:00:56        2/20/2009       2       20      2009    12      633     521734  4817939 208     40
0:00:57 2/1/2011        2       1       2011    0       641     522008  4817940 207     40
22:00:10        2/20/2009       2       20      2009    22      637     525216  4817951 93      40
10:00:56        4/26/2013       4       26      2013    10      671     521579  4817939 209     40
8:00:53 2/11/2014       2       11      2014    8       916     521884  4817940 208     40
22:00:47        3/19/2012       3       19      2012    22      666     521102  4817937 210     40
10:01:18        2/7/2014        2       7       2014    10      679     521737  4817939 208     40
12:00:54        12/24/2013      12      24      2013    12      917     520905  4817937 210     40
8:00:16 2/26/2011       2       26      2011    8       655     521792  4817939 208     40
18:00:54        3/19/2010       3       19      2010    18      647     520798  4817936 211     40
6:00:54 3/1/2010        3       1       2010    6       633     521039  4817937 210     40
8:00:47 2/11/2012       2       11      2012    8       658     521866  4817940 208     40
0:00:50 12/3/2010       12      3       2010    0       655     525096  4817951 93      40
8:00:53 3/20/2008       3       20      2008    8       633     521713  4817939 208     40
12:00:53        1/1/2014        1       1       2014    12      679     520994  4817937 210     40
10:01:23        2/3/2013        2       3       2013    10      677     521220  4817938 209     40
4:00:54 3/19/2008       3       19      2008    4       636     521918  4817940 208     40
18:01:00        1/27/2011       1       27      2011    18      639     523754  4817946 203     40
12:00:54        1/28/2011       1       28      2011    12      646     525392  4817952 92      40
2:00:42 12/24/2009      12      24      2009    2       643     521520  4817939 209     40
6:00:48 12/18/2013      12      18      2013    6       908     521909  4817940 208     40
0:00:42 2/8/2011        2       8       2011    0       641     520966  4817937 210     40
14:00:48        2/16/2013       2       16      2013    14      663     524683  4817950 94      40
12:00:41        1/1/2014        1       1       2014    12      914     521034  4817938 210     40
4:00:54 4/12/2012       4       12      2012    4       666     525747  4817954 91      40
10:00:29        3/13/2012       3       13      2012    10      665     521848  4817940 208     40
14:00:53        1/26/2014       1       26      2014    14      679     520705  4817937 211     40
12:00:49        1/28/2011       1       28      2011    12      650     525176  4817952 93      40
0:00:25 4/7/2011        4       7       2011    0       668     525963  4817955 91      40
10:01:11        11/23/2011      11      23      2011    10      665     520948  4817938 210     40
0:00:53 1/24/2011       1       24      2011    0       639     524079  4817948 125     39
20:00:48        4/23/2014       4       23      2014    20      917     524144  4817948 125     39
0:01:12 3/30/2014       3       30      2014    0       918     525856  4817955 91      40
6:00:42 4/1/2008        4       1       2008    6       631     521406  4817939 209     40
4:00:42 1/8/2013        1       8       2013    4       665     523551  4817946 204     40
18:00:56        2/20/2010       2       20      2010    18      640     525936  4817955 91      40



0:00:33 2/20/2009       2       20      2009    0       633     521486  4817940 209     40
14:00:22        3/5/2010        3       5       2010    14      633     521308  4817939 209     40
14:00:59        3/7/2011        3       7       2011    14      653     520614  4817937 211     40
12:00:41        1/2/2011        1       2       2011    12      646     522551  4817943 206     40
10:00:25        5/10/2010       5       10      2010    10      657     521179  4817939 210     40
0:00:55 2/7/2010        2       7       2010    0       638     520911  4817938 210     40
18:00:15        3/30/2011       3       30      2011    18      668     524069  4817949 125     39
0:00:43 4/10/2009       4       10      2009    0       642     524592  4817951 94      40
18:01:00        3/24/2009       3       24      2009    18      646     521041  4817939 210     40
16:00:41        2/18/2010       2       18      2010    16      643     524567  4817950 94      40
18:00:43        3/19/2014       3       19      2014    18      909     522013  4817942 207     40
14:00:35        1/13/2014       1       13      2014    14      917     524191  4817949 125     39
14:00:42        12/27/2012      12      27      2012    14      665     520985  4817938 210     40
2:00:49 2/20/2011       2       20      2011    2       646     521403  4817940 209     40
12:00:53        2/9/2014        2       9       2014    12      914     521378  4817940 209     40
14:00:41        1/4/2013        1       4       2013    14      658     521423  4817940 209     40
18:01:46        1/2/2011        1       2       2011    18      653     526246  4817957 90      40
0:00:24 12/15/2013      12      15      2013 0 908 524316 4817950 125 39
18:00:43 5/5/2011 5 5 2011 18 667 521045 4817939 210 40
8:00:42 4/26/2013 4 26 2013 8 671 521573 4817941 209 40
22:00:44 12/29/2009 12 29 2009 22 646 522036 4817942 207 40
16:00:50 11/27/2010 11 27 2010 16 655 521136 4817939 210 40
2:01:12 4/6/2011 4 6 2011 2 662 524260 4817950 125 39
10:00:54 2/18/2010 2 18 2010 10 639 525095 4817953 93 40
22:00:47 4/17/2011 4 17 2011 22 655 523103 4817946 205 40
18:00:51 3/3/2011 3 3 2011 18 650 523764 4817948 203 40
20:00:24 1/17/2012 1 17 2012 20 663 523507 4817947 204 40
22:00:53 3/22/2013 3 22 2013 22 663 521004 4817939 210 40
6:00:53 3/1/2014 3 1 2014 6 679 521458 4817940 209 40
22:00:50 4/2/2010 4 2 2010 22 746 525954 4817956 91 40
18:00:54 4/19/2014 4 19 2014 18 914 521907 4817942 208 40
0:00:30 1/11/2011 1 11 2011 0 638 521761 4817942 208 40
2:00:37 4/12/2009 4 12 2009 2 648 526171 4817957 90 40
14:00:24 1/13/2014 1 13 2014 14 907 523942 4817949 203 40
6:00:56 2/10/2011 2 10 2011 6 650 521999 4817942 208 40
12:00:47 12/14/2011 12 14 2011 12 667 524528 4817951 94 40
0:00:46 3/11/2014 3 11 2014 0 916 524870 4817952 93 40
18:00:43 4/10/2011 4 10 2011 18 655 522439 4817944 206 40
8:00:17 2/16/2012 2 16 2012 8 658 521225 4817940 209 40
0:00:48 3/23/2013 3 23 2013 0 663 521005 4817939 210 40
2:00:43 3/23/2011 3 23 2011 2 659 521587 4817941 209 40
4:00:53 4/1/2008 4 1 2008 4 631 521404 4817941 209 40
4:00:54 4/7/2012 4 7 2012 4 678 526395 4817959 90 40
8:00:49 4/5/2013 4 5 2013 8 671 524631 4817952 94 40
12:00:53 3/28/2011 3 28 2011 12 654 521734 4817942 208 40
22:00:47 2/19/2009 2 19 2009 22 633 521483 4817941 209 40
14:00:53 12/14/2011 12 14 2011 14 667 524524 4817952 94 40
22:00:55 2/20/2009 2 20 2009 22 632 524776 4817953 94 40
12:00:42 3/23/2014 3 23 2014 12 917 520871 4817939 210 40
2:00:19 12/3/2010 12 3 2010 2 655 525025 4817954 93 40
0:00:45 3/30/2012 3 30 2012 0 678 525795 4817956 91 40
18:01:18 12/11/2010 12 11 2010 18 638 524686 4817952 94 40
2:01:33 3/17/2010 3 17 2010 2 647 520401 4817938 212 40
10:00:56 3/21/2010 3 21 2010 10 646 520917 4817940 210 40



22:00:53 2/12/2010 2 12 2010 22 643 524879 4817953 93 40
0:00:47 3/20/2011 3 20 2011 0 669 521476 4817941 209 40
22:00:55 3/6/2011 3 6 2011 22 801 521402 4817941 209 40
16:00:53 3/21/2010 3 21 2010 16 643 520824 4817939 210 40
6:00:18 12/19/2008 12 19 2008 6 635 525153 4817954 93 40
12:00:41 3/8/2009 3 8 2009 12 633 521061 4817940 210 40
4:00:48 12/12/2012 12 12 2012 4 665 524681 4817952 94 40
22:00:43 12/24/2009 12 24 2009 22 641 521753 4817942 208 40
20:00:53 1/13/2014 1 13 2014 20 917 523705 4817949 203 40
0:00:54 2/19/2009 2 19 2009 0 632 526128 4817958 90 40
4:01:19 1/20/2014 1 20 2014 4 671 521530 4817942 209 40
6:00:36 3/24/2011 3 24 2011 6 654 521336 4817941 209 40
8:00:47 1/29/2011 1 29 2011 8 655 521827 4817943 208 40
18:00:49 2/24/2011 2 24 2011 18 647 523078 4817947 205 40
8:01:38 4/3/2014 4 3 2014 8 917 521198 4817941 210 40
6:00:48 1/12/2011 1 12 2011 6 654 521705 4817943 208 40
4:00:42 3/23/2011 3 23 2011 4 659 521585 4817942 209 40
2:00:41 1/20/2014 1 20 2014 2 671 521483 4817942 209 40
14:00:20 2/27/2012 2 27 2012 14 658 520945 4817940 210 40
12:00:20 2/10/2009 2 10 2009 12 634 522116 4817944 207 40
10:00:52 2/21/2014 2 21 2014 10 917 521456 4817942 209 40
12:00:54 1/10/2011 1 10 2011 12 638 521662 4817943 208 40
8:01:11 1/18/2011 1 18 2011 8 654 521075 4817941 210 40
10:00:41 1/23/2010 1 23 2010 10 640 521640 4817943 208 40
16:00:43 4/5/2008 4 5 2008 16 637 523530 4817949 204 40
18:00:45 1/17/2011 1 17 2011 18 657 520810 4817940 210 40
22:00:56 2/24/2011 2 24 2011 22 647 523076 4817948 205 40
8:00:45 1/29/2011 1 29 2011 8 642 525201 4817955 93 40
22:00:48 3/5/2011 3 5 2011 22 801 523592 4817949 204 40
8:00:43 4/1/2012 4 1 2012 8 679 521547 4817943 209 40
0:00:53 2/25/2011 2 25 2011 0 647 523077 4817948 205 40
22:00:41 4/1/2012 4 1 2012 22 678 525675 4817957 91 40
6:00:42 4/19/2008 4 19 2008 6 633 520233 4817939 212 40
18:00:23 1/29/2011 1 29 2011 18 655 521559 4817943 209 40
10:00:54 2/16/2010 2 16 2010 10 647 525004 4817955 93 40
22:00:42 1/12/2012 1 12 2012 22 658 525409 4817956 92 40
12:00:48 12/7/2011 12 7 2011 12 655 520760 4817940 211 40
10:00:47 2/7/2014 2 7 2014 10 914 521757 4817943 208 40
18:01:33 4/11/2012 4 11 2012 18 672 522017 4817944 207 40
6:00:54 4/7/2012 4 7 2012 6 678 526393 4817960 90 40
0:00:56 4/7/2014 4 7 2014 0 908 524267 4817952 125 39
22:00:42 4/1/2012 4 1 2012 22 677 523100 4817948 205 40
10:00:37 12/24/2013 12 24 2013 10 917 520905 4817941 210 40
4:00:54 3/31/2009 3 31 2009 4 644 521803 4817944 208 40
6:00:43 3/23/2011 3 23 2011 6 801 521504 4817943 209 40
0:00:55 4/18/2011 4 18 2011 0 655 523101 4817948 205 40
22:00:54 2/7/2011 2 7 2011 22 641 520954 4817941 210 40
18:00:47 12/26/2009 12 26 2009 18 641 520598 4817940 211 40
10:00:53 4/18/2012 4 18 2012 10 677 524469 4817953 94 40
0:00:39 1/4/2011 1 4 2011 0 653 520198 4817939 212 40
16:00:49 1/17/2011 1 17 2011 16 657 520872 4817941 210 40
12:00:34 3/22/2011 3 22 2011 12 801 521688 4817944 208 40
2:00:42 2/20/2011 2 20 2011 2 655 521397 4817943 209 40
22:00:53 12/21/2012 12 21 2012 22 677 521784 4817944 208 40



8:00:55 4/6/2011 4 6 2011 8 669 523866 4817951 203 40
12:00:52 1/31/2009 1 31 2009 12 633 521536 4817943 209 40
18:00:42 4/16/2012 4 16 2012 18 671 521536 4817943 209 40
18:00:53 11/27/2010 11 27 2010 18 655 521104 4817942 210 40
4:00:35 2/10/2011 2 10 2011 4 655 521781 4817944 208 40
22:00:57 4/15/2014 4 15 2014 22 909 525499 4817957 92 40
16:00:39 1/17/2011 1 17 2011 16 654 520723 4817941 211 40
14:01:12 1/17/2011 1 17 2011 14 657 520867 4817941 210 40
18:00:43 3/26/2011 3 26 2011 18 666 524099 4817952 125 39
4:00:23 2/10/2011 2 10 2011 4 650 521999 4817945 208 40
12:00:52 3/27/2013 3 27 2013 12 679 521545 4817943 209 40
2:00:42 2/1/2011 2 1 2011 2 641 522008 4817945 207 40
10:00:47 1/6/2010 1 6 2010 10 633 521404 4817943 209 40
18:00:54 4/8/2010 4 8 2010 18 646 524902 4817955 93 40
12:00:11 12/24/2008 12 24 2008 12 632 521568 4817943 209 40
12:00:53 1/26/2011 1 26 2011 12 650 524294 4817953 125 39
10:00:21 2/20/2013 2 20 2013 10 663 521704 4817944 208 40
8:00:42 4/26/2011 4 26 2011 8 664 524318 4817953 125 39
16:00:39 12/21/2013 12 21 2013 16 917 521376 4817943 209 40
22:00:50 4/6/2011 4 6 2011 22 668 525971 4817959 91 40
4:00:51 4/25/2014 4 25 2014 4 909 521710 4817944 208 40
8:00:47 12/10/2012 12 10 2012 8 677 525957 4817959 91 40
10:00:44 2/11/2014 2 11 2014 10 916 521877 4817945 208 40
22:00:53 1/12/2014 1 12 2014 22 916 523757 4817951 203 40
10:00:54 5/7/2011 5 7 2011 10 667 521768 4817945 208 40
6:00:47 1/10/2014 1 10 2014 6 909 524874 4817956 93 40
0:00:23 3/25/2009 3 25 2009 0 637 524351 4817954 125 39
4:00:23 2/7/2009 2 7 2009 4 632 522011 4817946 207 40
10:00:27 12/14/2011 12 14 2011 10 667 524546 4817954 94 40
18:00:41 3/24/2011 3 24 2011 18 661 521300 4817943 209 40
0:00:43 1/14/2010 1 14 2010 0 638 520975 4817942 210 40
22:00:54 4/16/2011 4 16 2011 22 664 526129 4817960 90 40
22:00:53 2/13/2011 2 13 2011 22 801 523778 4817952 203 40
10:01:11 2/8/2013 2 8 2013 10 679 524476 4817954 94 40
2:00:48 3/24/2011 3 24 2011 2 654 521330 4817944 209 40
8:01:51 1/11/2011 1 11 2011 8 650 521741 4817945 208 40
0:00:49 2/1/2011 2 1 2011 0 655 521951 4817946 208 40
8:00:48 2/22/2009 2 22 2009 8 634 521522 4817945 209 40
18:00:29 12/29/2009 12 29 2009 18 646 522036 4817946 207 40
18:00:53 1/23/2011 1 23 2011 18 639 523708 4817952 203 40
12:00:53 3/5/2010 3 5 2010 12 633 521302 4817944 209 40
2:00:41 4/27/2011 4 27 2011 2 658 525797 4817960 91 40
12:00:48 1/17/2010 1 17 2010 12 633 521303 4817944 209 40
12:01:43 4/26/2014 4 26 2014 12 917 522026 4817947 207 40
0:00:25 1/20/2014 1 20 2014 0 671 521508 4817945 209 40
8:00:42 2/7/2011 2 7 2011 8 641 521177 4817944 210 40
22:00:53 12/27/2013 12 27 2013 22 914 520249 4817941 212 40
12:00:37 3/28/2011 3 28 2011 12 801 521748 4817946 208 40
2:01:19 12/25/2009 12 25 2009 2 647 520797 4817943 211 40
22:00:14 2/4/2010 2 4 2010 22 633 521891 4817947 208 40
12:00:20 3/3/2013 3 3 2013 12 658 521297 4817945 209 40
18:00:31 12/23/2009 12 23 2009 18 643 521430 4817945 209 40
18:00:41 3/21/2011 3 21 2011 18 655 523489 4817952 204 40
18:01:18 3/17/2010 3 17 2010 18 644 521625 4817946 208 40



22:01:03 3/1/2013 3 1 2013 22 665 523715 4817953 203 40
4:00:13 12/19/2008 12 19 2008 4 633 525098 4817958 93 40
14:00:20 12/30/2009 12 30 2009 14 641 521704 4817946 208 40
10:00:48 12/9/2010 12 9 2010 10 638 521526 4817946 209 40
0:00:54 12/25/2009 12 25 2009 0 640 521057 4817944 210 40
10:00:54 3/21/2010 3 21 2010 10 801 521509 4817946 209 40
18:00:53 1/15/2010 1 15 2010 18 647 520321 4817942 212 40
2:00:56 3/2/2014 3 2 2014 2 908 524273 4817955 125 39
22:00:25 4/14/2008 4 14 2008 22 633 520280 4817942 212 40
16:01:41 1/13/2014 1 13 2014 16 671 524027 4817954 125 39
18:01:18 1/7/2013 1 7 2013 18 675 524095 4817955 125 39
8:00:26 2/16/2010 2 16 2010 8 639 525066 4817958 93 40
12:00:33 3/28/2011 3 28 2011 12 664 521615 4817946 208 40
4:00:54 4/5/2013 4 5 2013 4 679 521525 4817946 209 40
18:00:48 2/21/2010 2 21 2010 18 647 525335 4817959 92 40
12:00:54 4/29/2009 4 29 2009 12 646 521449 4817946 209 40
12:00:56 1/13/2014 1 13 2014 12 917 524183 4817955 125 39
8:00:48 3/1/2010 3 1 2010 8 633 521068 4817945 210 40
22:00:42 3/21/2011 3 21 2011 22 650 523548 4817953 204 40
22:00:07 4/20/2008 4 20 2008 22 636 524221 4817956 125 39
12:00:53 2/19/2010 2 19 2010 12 643 525494 4817960 92 40
8:00:43 2/7/2009 2 7 2009 8 632 522012 4817948 207 40
18:00:42 3/3/2009 3 3 2009 18 637 523583 4817953 204 40
10:00:45 2/17/2011 2 17 2011 10 655 521834 4817948 208 40
22:01:42 4/19/2014 4 19 2014 22 916 520804 4817944 210 40
14:00:42 4/26/2014 4 26 2014 14 917 522027 4817948 207 40
6:00:47 4/3/2009 4 3 2009 6 646 521530 4817947 209 40
12:00:49 3/16/2011 3 16 2011 12 654 521943 4817948 208 40
20:00:44 2/27/2014 2 27 2014 20 914 520754 4817944 211 40
10:00:26 12/4/2012 12 4 2012 10 670 524421 4817957 94 40
14:00:35 3/31/2009 3 31 2009 14 646 521949 4817948 208 40
14:00:47 3/30/2011 3 30 2011 14 665 520799 4817945 211 40
4:00:47 2/7/2010 2 7 2010 4 638 520940 4817945 210 40
18:00:23 4/7/2013 4 7 2013 18 663 525276 4817960 92 40
20:00:54 4/5/2013 4 5 2013 20 679 521412 4817947 209 40
20:00:41 1/12/2012 1 12 2012 20 658 525480 4817961 92 40
8:00:36 2/1/2013 2 1 2013 8 680 521020 4817945 210 40
8:00:54 2/11/2011 2 11 2011 8 638 521848 4817948 208 40
16:00:30 3/27/2011 3 27 2011 16 666 521983 4817949 208 40
12:00:42 3/18/2010 3 18 2010 12 657 521797 4817948 208 40
18:00:35 2/12/2010 2 12 2010 18 643 524875 4817959 93 40
4:00:53 12/24/2009 12 24 2009 4 643 521520 4817947 209 40
22:00:44 12/28/2008 12 28 2008 22 637 523693 4817954 203 40
16:00:32 2/17/2010 2 17 2010 16 638 525359 4817961 92 40
8:00:48 4/20/2012 4 20 2012 8 676 522150 4817949 207 40
10:00:53 2/22/2013 2 22 2013 10 677 521845 4817948 208 40
10:00:54 4/6/2014 4 6 2014 10 913 521947 4817949 208 40
18:00:18 3/4/2010 3 4 2010 18 647 524637 4817958 94 40
4:00:53 3/24/2011 3 24 2011 4 654 521330 4817947 209 40
12:00:48 2/15/2010 2 15 2010 12 647 524435 4817957 94 40
2:00:53 5/7/2011 5 7 2011 2 664 524297 4817957 125 39
18:00:47 3/26/2011 3 26 2011 18 659 524084 4817956 125 39
6:00:56 2/7/2010 2 7 2010 6 638 520943 4817946 210 40
8:00:25 12/21/2010 12 21 2010 8 650 522231 4817950 207 40



22:00:55 1/2/2011 1 2 2011 22 653 526247 4817964 90 40
2:00:54 3/23/2011 3 23 2011 2 801 521503 4817948 209 40
6:00:54 1/20/2014 1 20 2014 6 671 521523 4817948 209 40
18:00:50 12/28/2008 12 28 2008 18 637 523690 4817955 203 40
16:00:54 12/22/2013 12 22 2013 16 671 521198 4817947 210 40
10:01:08 1/1/2014 1 1 2014 10 679 520998 4817946 210 40
18:00:53 3/5/2009 3 5 2009 18 633 521975 4817949 208 40
18:00:13 4/8/2014 4 8 2014 18 914 521750 4817949 208 40
8:00:34 12/20/2013 12 20 2013 8 671 521648 4817949 208 40
16:40:47 4/11/2013 4 11 2013 16 657 520779 4817946 211 40
22:00:14 4/24/2011 4 24 2011 22 658 524902 4817960 93 40
6:12:41 11/27/2013 11 27 2013 6 657 521267 4817947 209 40
20:00:42 1/12/2014 1 12 2014 20 916 523757 4817956 203 40
6:00:54 2/6/2013 2 6 2013 6 663 523808 4817956 203 40
6:00:53 2/18/2010 2 18 2010 6 633 525296 4817962 92 40
18:00:56 2/13/2011 2 13 2011 18 646 523872 4817956 203 40
18:00:44 4/4/2011 4 4 2011 18 659 525157 4817961 93 40
8:00:27 4/6/2014 4 6 2014 8 907 521878 4817950 208 40
8:00:47 2/14/2013 2 14 2013 8 677 521319 4817948 209 40
4:00:54 4/1/2010 4 1 2010 4 639 524688 4817959 94 40
10:00:50 2/18/2011 2 18 2011 10 650 521328 4817948 209 40
18:00:51 3/6/2011 3 6 2011 18 653 520657 4817946 211 40
8:00:48 12/24/2013 12 24 2013 8 907 521091 4817947 210 40
12:00:54 12/27/2012 12 27 2012 12 665 521069 4817947 210 40
8:00:23 2/7/2010 2 7 2010 8 638 520942 4817947 210 40
2:00:54 2/7/2010 2 7 2010 2 638 520942 4817947 210 40
18:00:53 2/9/2009 2 9 2009 18 633 525187 4817962 93 40
8:00:42 3/7/2013 3 7 2013 8 658 521346 4817948 209 40
4:00:56 3/5/2010 3 5 2010 4 642 526036 4817965 90 40
10:00:35 3/2/2012 3 2 2012 10 658 522137 4817951 207 40
8:00:54 2/10/2011 2 10 2011 8 657 521755 4817950 208 40
18:01:09 1/13/2010 1 13 2010 18 638 520996 4817947 210 40
2:01:41 5/4/2009 5 4 2009 2 640 522986 4817954 205 40
8:00:56 3/29/2009 3 29 2009 8 638 521488 4817949 209 40
18:00:54 1/22/2014 1 22 2014 18 671 521790 4817950 208 40
10:01:11 12/20/2012 12 20 2012 10 657 521276 4817948 209 40
20:00:53 12/27/2013 12 27 2013 20 914 520246 4817945 212 40
14:00:56 12/9/2010 12 9 2010 14 641 521254 4817948 209 40
6:00:53 12/14/2011 12 14 2011 6 667 524314 4817959 125 39
18:01:41 3/26/2013 3 26 2013 18 657 520359 4817945 212 40
14:00:55 12/7/2011 12 7 2011 14 655 520754 4817947 211 40
22:00:53 2/14/2009 2 14 2009 22 632 523955 4817957 203 40
18:00:55 3/12/2011 3 12 2011 18 655 520726 4817947 211 40
12:00:54 1/10/2011 1 10 2011 12 655 521683 4817950 208 40
18:01:11 2/6/2010 2 6 2010 18 638 520918 4817947 210 40
10:00:54 3/23/2011 3 23 2011 10 661 521915 4817950 208 40
12:00:56 2/23/2009 2 23 2009 12 637 525282 4817962 92 40
10:00:31 4/5/2014 4 5 2014 10 914 521648 4817950 208 40
4:00:42 2/17/2009 2 17 2009 4 634 521241 4817949 209 40
12:00:40 3/23/2011 3 23 2011 12 661 521917 4817951 208 40
6:00:45 4/1/2010 4 1 2010 6 639 524692 4817960 94 40
8:00:54 2/18/2010 2 18 2010 8 633 525298 4817963 92 40
16:00:56 4/4/2014 4 4 2014 16 914 521883 4817951 208 40
6:00:55 1/19/2012 1 19 2012 6 663 525074 4817962 93 40



8:00:48 1/14/2010 1 14 2010 8 638 520994 4817948 210 40
4:00:47 3/27/2012 3 27 2012 4 680 521558 4817950 209 40
18:01:08 3/16/2010 3 16 2010 18 655 521381 4817949 209 40
18:00:54 2/20/2009 2 20 2009 18 632 525075 4817962 93 40
22:00:53 2/14/2011 2 14 2011 22 642 525967 4817966 91 40
18:00:54 1/29/2011 1 29 2011 18 641 521426 4817950 209 40
18:00:48 5/1/2009 5 1 2009 18 634 521247 4817949 209 40
6:00:56 12/14/2008 12 14 2008 6 637 525647 4817964 91 40
2:00:48 4/17/2011 4 17 2011 2 664 526133 4817966 90 40
14:01:25 4/9/2010 4 9 2010 14 641 522102 4817952 207 40
6:00:54 3/26/2010 3 26 2010 6 644 524329 4817960 125 39
14:00:43 2/26/2011 2 26 2011 14 654 521354 4817950 209 40
22:00:48 1/23/2011 1 23 2011 22 639 523707 4817957 203 40
0:00:57 1/27/2011 1 27 2011 0 639 524369 4817960 125 39
0:00:56 3/15/2014 3 15 2014 0 907 520990 4817948 210 40
12:00:53 1/30/2011 1 30 2011 12 647 520863 4817948 210 40
6:00:55 12/23/2013 12 23 2013 6 909 521122 4817949 210 40
10:00:41 3/28/2009 3 28 2009 10 637 521417 4817950 209 40
18:00:42 1/12/2011 1 12 2011 18 654 523739 4817958 203 40
18:00:44 5/4/2011 5 4 2011 18 654 520767 4817948 211 40
14:00:17 1/13/2014 1 13 2014 14 671 524024 4817959 125 39
4:00:23 3/29/2011 3 29 2011 4 658 521499 4817950 209 40
2:01:11 3/31/2009 3 31 2009 2 644 521807 4817951 208 40
8:00:55 1/25/2011 1 25 2011 8 642 524299 4817960 125 39
2:01:23 4/28/2010 4 28 2010 2 640 523988 4817959 203 40
22:00:30 3/9/2009 3 9 2009 22 633 521429 4817950 209 40
4:01:11 2/18/2010 2 18 2010 4 633 525295 4817964 92 40
2:00:54 2/9/2009 2 9 2009 2 637 524874 4817962 93 40
4:00:55 4/3/2009 4 3 2009 4 646 521531 4817951 209 40
8:00:49 2/15/2011 2 15 2011 8 650 521604 4817951 208 40
4:00:55 3/3/2010 3 3 2010 4 640 521929 4817952 208 40
18:00:54 2/21/2010 2 21 2010 18 640 526233 4817967 90 40
6:00:53 3/27/2012 3 27 2012 6 680 521563 4817951 209 40
12:00:42 2/27/2012 2 27 2012 12 658 520933 4817949 210 40
12:00:44 4/3/2009 4 3 2009 12 646 521083 4817950 210 40
2:00:42 4/6/2011 4 6 2011 2 658 525945 4817967 91 40
10:00:56 2/16/2010 2 16 2010 10 633 524964 4817963 93 40
6:01:12 4/2/2012 4 2 2012 6 677 523065 4817956 205 40
2:00:48 1/25/2011 1 25 2011 2 638 524239 4817960 125 39
18:00:53 3/5/2010 3 5 2010 18 644 524856 4817963 93 40
18:00:24 3/21/2011 3 21 2011 18 658 523751 4817959 203 40
14:00:48 12/28/2010 12 28 2010 14 639 523801 4817959 203 40
10:00:54 12/27/2012 12 27 2012 10 665 521073 4817950 210 40
10:00:29 3/25/2009 3 25 2009 10 633 522276 4817954 207 40
18:00:54 1/16/2011 1 16 2011 18 639 523782 4817959 203 40
2:00:42 2/17/2009 2 17 2009 2 634 521243 4817950 209 40
14:00:14 2/19/2010 2 19 2010 14 643 525494 4817965 92 40
6:00:53 12/24/2009 12 24 2009 6 643 521519 4817951 209 40
14:00:43 2/20/2009 2 20 2009 14 637 525103 4817964 93 40
0:00:42 2/9/2009 2 9 2009 0 637 524875 4817963 93 40
2:00:48 1/18/2011 1 18 2011 2 657 520811 4817949 210 40
18:00:47 4/18/2011 4 18 2011 18 669 523351 4817958 204 40
0:00:24 4/28/2011 4 28 2011 0 666 525008 4817964 93 40
18:00:52 12/29/2008 12 29 2008 18 632 524196 4817961 125 39



0:00:56 3/25/2009 3 25 2009 0 640 524479 4817962 94 40
0:00:55 4/17/2011 4 17 2011 0 664 526134 4817968 90 40
6:00:21 11/22/2010 11 22 2010 6 641 521874 4817953 208 40
0:00:48 1/2/2010 1 2 2010 0 639 525269 4817965 92 40
22:00:42 4/4/2013 4 4 2013 22 671 524877 4817963 93 40
10:00:55 1/7/2011 1 7 2011 10 655 521790 4817953 208 40
0:00:55 4/1/2010 4 1 2010 0 746 524961 4817964 93 40
16:00:56 12/27/2012 12 27 2012 16 665 520945 4817950 210 40
12:00:55 2/9/2014 2 9 2014 12 671 521394 4817952 209 40
10:00:56 4/4/2009 4 4 2009 10 640 521366 4817951 209 40
4:00:53 4/5/2011 4 5 2011 4 650 526071 4817968 90 40
10:00:55 1/10/2011 1 10 2011 10 655 521791 4817953 208 40
8:00:27 2/25/2010 2 25 2010 8 640 524294 4817961 125 39
0:00:24 2/4/2009 2 4 2009 0 632 521915 4817953 208 40
0:00:53 3/7/2011 3 7 2011 0 650 521426 4817952 209 40
10:00:55 1/11/2014 1 11 2014 10 907 524306 4817962 125 39
2:00:44 1/27/2011 1 27 2011 2 639 524362 4817962 125 39
2:00:47 3/8/2013 3 8 2013 2 671 520823 4817950 210 40
4:00:50 11/22/2010 11 22 2010 4 641 521873 4817953 208 40
6:00:44 3/26/2011 3 26 2011 6 661 521413 4817952 209 40
18:00:23 1/5/2010 1 5 2010 18 633 521635 4817953 208 40
8:00:42 3/25/2009 3 25 2009 8 638 521433 4817952 209 40
12:00:15 3/29/2009 3 29 2009 12 634 521829 4817953 208 40
12:00:48 2/17/2010 2 17 2010 12 638 525309 4817966 92 40
14:00:47 12/25/2012 12 25 2012 14 674 521093 4817951 210 40
0:00:55 2/7/2013 2 7 2013 0 663 523720 4817960 203 40
2:00:54 3/2/2014 3 2 2014 2 917 522002 4817954 208 40
18:00:55 2/7/2014 2 7 2014 18 908 523106 4817958 205 40
2:00:43 4/4/2008 4 4 2008 2 633 521644 4817953 208 40
16:00:56 2/6/2013 2 6 2013 16 663 524201 4817962 125 39
4:00:43 12/18/2013 12 18 2013 4 914 521568 4817953 209 40
20:00:54 2/8/2014 2 8 2014 20 908 523784 4817961 203 40
10:02:13 2/10/2012 2 10 2012 10 641 522091 4817955 207 40
6:00:48 2/10/2011 2 10 2011 6 657 521755 4817954 208 40
18:01:24 3/7/2013 3 7 2013 18 657 520533 4817950 211 40
22:00:31 2/6/2013 2 6 2013 22 679 524196 4817962 125 39
18:00:54 1/22/2010 1 22 2010 18 640 522727 4817957 206 40
0:00:42 4/29/2011 4 29 2011 0 655 523006 4817958 205 40
12:00:56 1/21/2013 1 21 2013 12 671 524426 4817963 94 40
8:00:45 12/23/2013 12 23 2013 8 909 521132 4817952 210 40
8:00:27 3/17/2011 3 17 2011 8 658 521589 4817954 209 40
2:00:54 12/19/2008 12 19 2008 2 633 525111 4817966 93 40
22:00:42 2/6/2013 2 6 2013 22 663 523725 4817961 203 40
2:00:42 12/15/2013 12 15 2013 2 671 524415 4817963 94 40
0:00:43 11/22/2011 11 22 2011 0 665 521378 4817953 209 40
18:00:54 1/22/2010 1 22 2010 18 640 522666 4817957 206 40
2:00:54 2/15/2011 2 15 2011 2 642 525961 4817969 91 40
22:00:24 2/3/2009 2 3 2009 22 632 521915 4817955 208 40
12:00:22 3/28/2009 3 28 2009 12 637 521429 4817953 209 40
12:00:47 3/21/2013 3 21 2013 12 679 521370 4817953 209 40
22:00:39 1/31/2011 1 31 2011 22 655 521946 4817955 208 40
2:00:55 4/4/2014 4 4 2014 2 917 524631 4817964 94 40
0:00:48 2/15/2011 2 15 2011 0 642 525961 4817969 91 40
18:01:25 3/20/2013 3 20 2013 18 679 520925 4817952 210 40



0:00:54 3/8/2011 3 8 2011 0 801 521077 4817952 210 40
6:00:54 4/4/2008 4 4 2008 6 633 521648 4817954 208 40
12:00:53 1/20/2011 1 20 2011 12 646 521964 4817955 208 40
22:00:50 3/7/2011 3 7 2011 22 801 521075 4817952 210 40
2:00:23 1/30/2011 1 30 2011 2 639 525843 4817969 91 40
22:00:47 3/24/2009 3 24 2009 22 640 524486 4817964 94 40
22:00:54 2/6/2010 2 6 2010 22 638 520917 4817952 210 40
14:00:44 3/27/2011 3 27 2011 14 654 522004 4817955 208 40
6:00:47 2/10/2013 2 10 2013 6 663 525182 4817967 93 40
6:00:44 3/19/2008 3 19 2008 6 633 521931 4817955 208 40
12:00:41 3/2/2012 3 2 2012 12 658 522128 4817956 207 40
14:00:43 2/18/2011 2 18 2011 14 657 521194 4817953 210 40
18:00:47 1/3/2014 1 3 2014 18 907 520624 4817951 211 40
10:01:18 2/18/2010 2 18 2010 10 646 524821 4817965 93 40
22:00:54 1/17/2011 1 17 2011 22 657 520811 4817952 210 40
16:00:44 12/27/2009 12 27 2009 16 638 521544 4817954 209 40
16:01:02 1/11/2014 1 11 2014 16 917 523895 4817962 203 40
12:01:41 4/13/2012 4 13 2012 12 665 521455 4817954 209 40
14:01:11 4/9/2014 4 9 2014 14 917 521692 4817955 208 40
6:00:54 3/8/2011 3 8 2011 6 801 521076 4817953 210 40
22:00:47 3/14/2014 3 14 2014 22 907 520971 4817953 210 40
2:00:53 3/15/2014 3 15 2014 2 917 524196 4817963 125 39
6:00:53 2/13/2010 2 13 2010 6 640 523693 4817962 203 40
6:00:56 1/14/2010 1 14 2010 6 638 520993 4817953 210 40
4:00:30 2/10/2013 2 10 2013 4 663 525184 4817967 93 40
22:00:47 3/24/2010 3 24 2010 22 654 521549 4817955 209 40
10:01:30 2/6/2012 2 6 2012 10 641 521408 4817954 209 40
20:00:48 4/4/2012 4 4 2012 20 657 520426 4817951 211 40
0:00:18 1/18/2011 1 18 2011 0 657 520805 4817953 210 40
0:01:39 5/1/2009 5 1 2009 0 640 521934 4817956 208 40
18:00:21 4/20/2011 4 20 2011 18 664 523181 4817960 205 40
4:00:47 3/27/2012 3 27 2012 4 677 521516 4817955 209 40
22:00:53 1/16/2011 1 16 2011 22 639 523779 4817963 203 40
2:00:48 3/22/2014 3 22 2014 2 909 525018 4817967 93 40
12:00:43 3/7/2010 3 7 2010 12 646 520958 4817953 210 40
8:00:53 1/20/2014 1 20 2014 8 671 521550 4817955 209 40
4:00:54 3/8/2011 3 8 2011 4 801 521076 4817954 210 40
22:00:44 2/29/2012 2 29 2012 22 663 523534 4817962 204 40
0:01:05 4/20/2011 4 20 2011 0 668 525301 4817968 92 40
14:00:48 1/17/2010 1 17 2010 14 633 521303 4817954 209 40
16:00:18 4/17/2014 4 17 2014 16 908 521525 4817955 209 40
4:00:53 4/26/2014 4 26 2014 4 909 521334 4817955 209 40
6:00:42 3/29/2011 3 29 2011 6 658 521500 4817955 209 40
0:00:42 3/19/2008 3 19 2008 0 636 523526 4817962 204 40
8:02:10 1/22/2010 1 22 2010 8 644 525863 4817970 91 40
4:00:54 3/24/2011 3 24 2011 4 801 521337 4817955 209 40
14:02:15 12/27/2009 12 27 2009 14 638 521518 4817955 209 40
14:01:48 2/10/2014 2 10 2014 14 917 521936 4817957 208 40
15:00:36 4/14/2010 4 14 2010 15 801 521902 4817957 208 40
20:01:12 2/6/2013 2 6 2013 20 679 524191 4817964 125 39
4:00:53 2/13/2010 2 13 2010 4 640 523696 4817963 203 40
12:00:54 12/27/2009 12 27 2009 12 638 521518 4817955 209 40
10:00:41 4/3/2009 4 3 2009 10 646 521078 4817954 210 40
22:00:50 3/16/2011 3 16 2011 22 650 524284 4817965 125 39



22:00:41 1/13/2010 1 13 2010 22 638 520993 4817954 210 40
22:01:11 4/30/2010 4 30 2010 22 644 525343 4817969 92 40
6:00:18 3/24/2011 3 24 2011 6 801 521345 4817955 209 40
2:00:48 3/31/2011 3 31 2011 2 650 523674 4817963 203 40
4:00:21 2/9/2009 2 9 2009 4 637 524868 4817967 93 40
22:00:48 3/30/2011 3 30 2011 22 650 523703 4817963 203 40
14:00:49 1/6/2013 1 6 2013 14 680 521104 4817954 210 40
2:00:24 4/10/2009 4 10 2009 2 642 524630 4817966 94 40
16:00:53 12/29/2009 12 29 2009 16 638 521404 4817955 209 40
18:00:53 3/12/2010 3 12 2010 18 639 521313 4817955 209 40
6:00:53 3/21/2010 3 21 2010 6 650 521921 4817957 208 40
6:00:50 4/26/2014 4 26 2014 6 909 521337 4817955 209 40
18:00:45 2/12/2012 2 12 2012 18 663 525551 4817970 92 40
6:00:53 4/27/2011 4 27 2011 6 662 524318 4817966 125 39
6:00:42 2/24/2013 2 24 2013 6 658 521718 4817957 208 40
2:00:47 3/24/2011 3 24 2011 2 801 521341 4817956 209 40
22:01:52 1/2/2010 1 2 2010 22 638 524215 4817965 125 39
2:00:44 2/13/2010 2 13 2010 2 640 523709 4817964 203 40
12:00:53 4/3/2009 4 3 2009 12 644 521421 4817956 209 40
8:00:54 3/16/2009 3 16 2009 8 640 521966 4817958 208 40
18:01:24 1/1/2013 1 1 2013 18 657 520304 4817953 212 40
6:00:47 2/17/2009 2 17 2009 6 634 521240 4817956 209 40
12:00:51 3/30/2011 3 30 2011 12 655 520747 4817954 211 40
10:00:42 4/4/2009 4 4 2009 10 637 521404 4817956 209 40
8:00:53 1/27/2011 1 27 2011 8 638 521822 4817958 208 40
22:01:12 3/16/2014 3 16 2014 22 917 524239 4817966 125 39
6:00:50 2/9/2009 2 9 2009 6 637 524875 4817968 93 40
8:00:55 1/24/2011 1 24 2011 8 639 524408 4817967 125 39
22:00:48 12/2/2010 12 2 2010 22 654 524253 4817966 125 39
16:00:56 12/3/2010 12 3 2010 16 639 520488 4817954 211 40
0:00:43 1/8/2012 1 8 2012 0 658 521210 4817956 209 40
10:01:24 3/1/2009 3 1 2009 10 633 520993 4817955 210 40
12:00:42 2/22/2011 2 22 2011 12 646 521533 4817957 209 40
10:00:42 3/8/2012 3 8 2012 10 658 521917 4817958 208 40
6:00:20 2/7/2009 2 7 2009 6 632 522005 4817959 207 40
4:00:55 1/27/2011 1 27 2011 4 639 524352 4817967 125 39
16:00:42 2/20/2009 2 20 2009 16 632 525091 4817969 93 40
0:00:47 3/4/2014 3 4 2014 0 918 523960 4817965 203 40
14:00:56 4/6/2014 4 6 2014 14 913 522112 4817959 207 40
2:00:15 2/23/2009 2 23 2009 2 637 525511 4817971 92 40
6:00:54 2/2/2011 2 2 2011 6 647 521932 4817958 208 40
2:00:47 2/3/2010 2 3 2010 2 643 525089 4817970 93 40
6:00:47 1/24/2011 1 24 2011 6 639 524413 4817967 94 40
10:00:49 3/21/2010 3 21 2010 10 653 520797 4817955 211 40
10:01:12 5/9/2010 5 9 2010 10 646 521404 4817957 209 40
4:00:54 3/21/2010 3 21 2010 4 650 521924 4817959 208 40
12:00:53 12/20/2013 12 20 2013 12 909 521811 4817958 208 40
0:00:48 4/12/2011 4 12 2011 0 654 524400 4817967 125 39
6:00:52 4/24/2010 4 24 2010 6 640 525610 4817972 92 40
22:00:53 4/11/2011 4 11 2011 22 654 524397 4817967 125 39
18:00:42 11/27/2010 11 27 2010 18 655 521100 4817956 210 40
10:01:18 2/10/2012 2 10 2012 10 658 521905 4817959 208 40
18:00:24 2/14/2009 2 14 2009 18 632 523637 4817965 203 40
18:00:49 2/18/2009 2 18 2009 18 637 526135 4817974 90 40



18:00:47 12/23/2012 12 23 2012 18 657 520426 4817954 211 40
10:00:54 2/10/2014 2 10 2014 10 914 521849 4817959 208 40
8:00:42 2/24/2013 2 24 2013 8 658 521720 4817958 208 40
10:00:54 2/5/2012 2 5 2012 10 665 524916 4817970 93 40
16:00:42 2/19/2009 2 19 2009 16 632 524707 4817969 94 40
10:00:41 2/9/2012 2 9 2012 10 665 525064 4817970 93 40
22:00:54 4/20/2013 4 20 2013 22 671 523910 4817966 203 40
8:00:46 1/31/2011 1 31 2011 8 654 521475 4817958 209 40
22:00:41 1/22/2014 1 22 2014 22 909 524312 4817968 125 39
10:00:48 3/29/2009 3 29 2009 10 634 521836 4817959 208 40
6:00:48 12/23/2013 12 23 2013 6 911 525166 4817971 93 40
8:00:47 2/10/2011 2 10 2011 8 655 521780 4817959 208 40
6:00:55 2/10/2011 2 10 2011 6 655 521783 4817959 208 40
18:00:56 1/11/2014 1 11 2014 18 917 523859 4817966 203 40
6:00:53 3/17/2010 3 17 2010 6 644 525461 4817972 92 40
12:00:56 2/9/2014 2 9 2014 12 679 521422 4817958 209 40
2:00:55 2/9/2013 2 9 2013 2 680 524087 4817967 125 39
10:00:48 1/17/2011 1 17 2011 10 641 521082 4817957 210 40
16:00:54 12/25/2012 12 25 2012 16 674 521085 4817957 210 40
2:00:54 3/1/2014 3 1 2014 2 908 524738 4817970 94 40
18:01:17 1/6/2013 1 6 2013 18 675 524144 4817968 125 39
10:00:37 2/2/2011 2 2 2011 10 641 521455 4817959 209 40
20:00:26 4/5/2014 4 5 2014 20 917 525871 4817974 91 40
0:00:20 3/17/2011 3 17 2011 0 650 524284 4817968 125 39
0:00:47 2/28/2014 2 28 2014 0 917 523699 4817966 203 40
0:00:31 3/1/2012 3 1 2012 0 663 523531 4817966 204 40
12:00:24 2/18/2011 2 18 2011 12 657 521213 4817958 209 40
16:00:53 3/25/2008 3 25 2008 16 635 522009 4817960 207 40
12:00:41 2/11/2012 2 11 2012 12 658 521304 4817958 209 40
4:00:41 4/4/2008 4 4 2008 4 633 521642 4817959 208 40
2:00:53 2/10/2011 2 10 2011 2 638 521843 4817960 208 40
2:00:53 12/23/2012 12 23 2012 2 657 520664 4817957 211 40
6:00:53 2/10/2011 2 10 2011 6 638 521886 4817960 208 40
18:00:53 2/14/2011 2 14 2011 18 642 525964 4817975 91 40
8:00:47 11/20/2011 11 20 2011 8 650 524251 4817969 125 39
12:00:47 1/17/2011 1 17 2011 12 657 520864 4817957 210 40
6:00:41 4/10/2009 4 10 2009 6 647 521536 4817959 209 40
10:00:48 12/30/2009 12 30 2009 10 641 521694 4817960 208 40
18:00:48 4/23/2008 4 23 2008 18 634 521937 4817961 208 40
4:00:54 3/17/2010 3 17 2010 4 644 525460 4817973 92 40
6:00:53 1/2/2010 1 2 2010 6 644 526052 4817975 90 40
0:00:29 12/29/2008 12 29 2008 0 637 523678 4817967 203 40
18:00:53 2/7/2009 2 7 2009 18 632 521074 4817958 210 40
18:00:54 3/11/2009 3 11 2009 18 640 521116 4817958 210 40
22:01:52 1/22/2010 1 22 2010 22 640 522732 4817964 206 40
4:00:55 1/13/2014 1 13 2014 4 907 523699 4817967 203 40
22:00:56 3/3/2010 3 3 2010 22 639 524293 4817969 125 39
4:00:55 10/26/2008 10 26 2008 4 637 521716 4817960 208 40
18:00:53 2/17/2009 2 17 2009 18 637 526351 4817977 90 40
0:00:30 3/2/2009 3 2 2009 0 633 521290 4817959 209 40
16:00:54 1/23/2010 1 23 2010 16 647 520435 4817957 211 40
18:00:53 2/22/2012 2 22 2012 18 663 524053 4817969 125 39
2:01:23 3/17/2010 3 17 2010 2 644 525459 4817974 92 40
18:00:54 3/20/2011 3 20 2011 18 669 522107 4817962 207 40



4:00:55 1/24/2010 1 24 2010 4 643 525793 4817975 91 40
4:00:54 4/6/2011 4 6 2011 4 662 524271 4817969 125 39
2:00:57 1/21/2011 1 21 2011 2 657 521881 4817961 208 40
10:00:48 1/7/2011 1 7 2011 10 657 521745 4817961 208 40
0:00:38 4/12/2012 4 12 2012 0 670 525604 4817974 92 40
6:00:39 1/25/2011 1 25 2011 6 642 524294 4817970 125 39
8:00:47 4/23/2009 4 23 2009 8 634 521467 4817960 209 40
10:00:54 12/31/2013 12 31 2013 10 911 524068 4817969 125 39
6:00:42 2/25/2010 2 25 2010 6 643 524365 4817970 125 39
0:00:42 2/27/2011 2 27 2011 0 638 521373 4817960 209 40
2:01:11 1/23/2010 1 23 2010 2 641 520275 4817956 212 40
8:00:54 3/15/2011 3 15 2011 8 654 522243 4817963 207 40
18:00:37 3/24/2014 3 24 2014 18 914 522605 4817964 206 40
10:00:43 5/3/2011 5 3 2011 10 654 522011 4817962 207 40
10:00:54 1/15/2010 1 15 2010 10 641 520854 4817958 210 40
2:00:54 1/13/2014 1 13 2014 2 907 523696 4817968 203 40
18:00:48 2/19/2009 2 19 2009 18 632 524686 4817971 94 40
6:00:53 4/1/2008 4 1 2008 6 634 521416 4817960 209 40
16:00:53 12/31/2010 12 31 2010 16 647 520706 4817958 211 40
16:00:26 3/7/2010 3 7 2010 16 646 520934 4817959 210 40
0:01:12 3/2/2013 3 2 2013 0 665 523696 4817968 203 40
8:00:54 12/25/2009 12 25 2009 8 647 521059 4817959 210 40
16:00:36 1/15/2010 1 15 2010 16 638 521132 4817959 210 40
20:00:54 12/24/2013 12 24 2013 20 671 521002 4817959 210 40
22:00:48 2/13/2011 2 13 2011 22 646 523779 4817968 203 40
22:00:41 4/12/2010 4 12 2010 22 653 522191 4817963 207 40
20:00:49 4/28/2011 4 28 2011 20 666 524297 4817970 125 39
0:01:15 3/31/2011 3 31 2011 0 650 523701 4817968 203 40
8:01:12 1/21/2011 1 21 2011 8 654 521847 4817962 208 40
0:00:53 12/23/2012 12 23 2012 0 677 521660 4817961 208 40
0:00:54 4/14/2012 4 14 2012 0 666 525330 4817974 92 40
18:00:54 3/1/2009 3 1 2009 18 633 520673 4817958 211 40
10:00:48 12/24/2008 12 24 2008 10 632 521799 4817962 208 40
0:01:47 2/7/2013 2 7 2013 0 679 524176 4817970 125 39
6:00:34 1/13/2014 1 13 2014 6 917 523897 4817969 203 40
22:00:24 3/28/2010 3 28 2010 22 640 526084 4817977 90 40
18:00:53 1/25/2012 1 25 2012 18 666 525212 4817974 93 40
18:00:48 12/21/2012 12 21 2012 18 657 520739 4817959 211 40
16:01:13 4/29/2009 4 29 2009 16 646 521140 4817960 210 40
4:00:48 12/9/2010 12 9 2010 4 639 524565 4817972 94 40
4:00:48 3/4/2014 3 4 2014 4 918 523971 4817970 203 40
2:00:41 3/8/2011 3 8 2011 2 801 521062 4817960 210 40
18:01:17 3/18/2010 3 18 2010 18 640 522606 4817965 206 40
18:00:55 2/28/2014 2 28 2014 18 909 525678 4817976 91 40
14:00:53 4/23/2009 4 23 2009 14 634 521401 4817961 209 40
6:00:55 3/27/2012 3 27 2012 6 677 521522 4817962 209 40
10:01:17 5/10/2010 5 10 2010 10 656 521212 4817961 209 40
18:00:33 2/9/2009 2 9 2009 18 637 525140 4817974 93 40
10:00:27 4/14/2010 4 14 2010 10 652 521412 4817961 209 40
10:00:43 4/4/2009 4 4 2009 10 647 521497 4817962 209 40
8:00:47 3/20/2008 3 20 2008 8 636 521836 4817963 208 40
0:00:27 12/23/2013 12 23 2013 0 907 522311 4817964 207 40
2:00:55 12/20/2012 12 20 2012 2 657 521393 4817961 209 40
4:00:53 12/6/2010 12 6 2010 4 641 522483 4817965 206 40



12:00:44 12/5/2010 12 5 2010 12 654 521365 4817961 209 40
12:00:41 2/10/2014 2 10 2014 12 917 521941 4817963 208 40
18:00:53 12/11/2010 12 11 2010 18 642 525837 4817977 91 40
8:00:16 1/21/2011 1 21 2011 8 657 521876 4817963 208 40
22:00:53 11/25/2011 11 25 2011 22 662 521893 4817963 208 40
8:00:48 4/6/2012 4 6 2012 8 657 521120 4817961 210 40
4:00:54 1/30/2011 1 30 2011 4 639 525840 4817977 91 40
16:00:50 2/14/2014 2 14 2014 16 679 520928 4817960 210 40
22:00:31 12/2/2008 12 2 2008 22 633 521024 4817960 210 40
2:00:43 12/21/2012 12 21 2012 2 657 520866 4817960 210 40
6:00:54 2/12/2010 2 12 2010 6 640 523725 4817969 203 40
10:00:35 2/7/2014 2 7 2014 10 671 521685 4817963 208 40
6:00:23 3/2/2012 3 2 2012 6 658 521841 4817963 208 40
6:00:53 1/31/2011 1 31 2011 6 654 521465 4817962 209 40
22:00:54 12/24/2013 12 24 2013 22 671 521002 4817961 210 40
8:00:54 1/23/2010 1 23 2010 8 640 522919 4817967 205 40
2:00:24 4/1/2008 4 1 2008 2 634 521412 4817962 209 40
4:00:42 4/2/2010 4 2 2010 4 653 522628 4817966 206 40
2:00:53 1/21/2011 1 21 2011 2 654 521842 4817963 208 40
6:00:56 3/12/2010 3 12 2010 6 647 524445 4817972 94 40
10:44:18 4/12/2013 4 12 2013 10 657 521436 4817962 209 40
6:00:41 3/1/2013 3 1 2013 6 671 521794 4817963 208 40
16:00:41 4/19/2014 4 19 2014 16 914 521916 4817964 208 40
4:00:53 2/2/2011 2 2 2011 4 647 521924 4817964 208 40
8:00:53 2/12/2010 2 12 2010 8 640 523718 4817970 203 40
8:00:57 2/10/2011 2 10 2011 8 638 521904 4817964 208 40
10:00:41 1/21/2013 1 21 2013 10 663 524256 4817972 125 39
0:00:47 3/22/2011 3 22 2011 0 650 523654 4817970 203 40
2:00:54 3/21/2011 3 21 2011 2 668 521812 4817964 208 40
10:00:54 12/5/2010 12 5 2010 10 654 521383 4817962 209 40
4:00:25 3/2/2012 3 2 2012 4 658 521835 4817964 208 40
22:00:54 1/6/2013 1 6 2013 22 663 523657 4817970 203 40
0:00:56 4/28/2010 4 28 2010 0 640 523705 4817970 203 40
18:00:26 4/6/2010 4 6 2010 18 639 522691 4817967 206 40
0:00:48 3/20/2010 3 20 2010 0 638 520866 4817961 210 40
14:01:10 11/25/2010 11 25 2010 14 653 521041 4817961 210 40
0:01:24 3/27/2014 3 27 2014 0 916 525782 4817978 91 40
22:00:23 2/16/2014 2 16 2014 22 907 523669 4817970 203 40
18:00:47 1/27/2011 1 27 2011 18 650 524167 4817972 125 39
2:00:41 4/26/2008 4 26 2008 2 631 520892 4817961 210 40
0:00:54 4/3/2010 4 3 2010 0 746 525938 4817979 91 40
22:00:54 1/6/2009 1 6 2009 22 634 522045 4817965 207 40
14:00:56 2/8/2009 2 8 2009 14 632 521223 4817962 209 40
2:00:47 2/9/2014 2 9 2014 2 908 523808 4817971 203 40
2:01:02 12/25/2013 12 25 2013 2 908 521257 4817962 209 40
8:00:24 2/10/2011 2 10 2011 8 641 521715 4817964 208 40
0:00:47 3/2/2014 3 2 2014 0 909 524575 4817974 94 40
4:00:37 2/10/2011 2 10 2011 4 638 521881 4817964 208 40
0:01:24 1/23/2010 1 23 2010 0 640 522855 4817968 205 40
0:00:47 3/6/2014 3 6 2014 0 908 524312 4817973 125 39
14:00:43 12/16/2013 12 16 2013 14 914 521294 4817963 209 40
12:00:54 12/16/2013 12 16 2013 12 914 521309 4817963 209 40
0:00:44 4/16/2014 4 16 2014 0 909 524349 4817973 125 39
12:00:48 12/18/2010 12 18 2010 12 657 520705 4817961 211 40



8:00:36 2/16/2010 2 16 2010 8 633 524465 4817973 94 40
8:00:54 3/1/2013 3 1 2013 8 671 521792 4817964 208 40
22:00:56 4/28/2011 4 28 2011 22 655 522983 4817968 205 40
18:00:48 3/19/2010 3 19 2010 18 657 520810 4817961 210 40
14:00:53 1/24/2013 1 24 2013 14 677 521827 4817965 208 40
6:00:54 3/20/2010 3 20 2010 6 638 520864 4817962 210 40
14:00:44 1/6/2009 1 6 2009 14 633 522423 4817967 206 40
4:00:48 1/21/2011 1 21 2011 4 657 521878 4817965 208 40
18:00:54 12/22/2013 12 22 2013 18 671 521135 4817962 210 40
0:00:43 1/11/2014 1 11 2014 0 917 523723 4817971 203 40
16:00:48 4/19/2011 4 19 2011 16 801 521581 4817964 209 40
0:00:13 4/4/2008 4 4 2008 0 633 521630 4817964 208 40
12:00:41 1/1/2010 1 1 2010 12 640 521909 4817965 208 40
16:00:56 3/23/2014 3 23 2014 16 917 520904 4817962 210 40
0:00:21 1/27/2011 1 27 2011 0 650 524212 4817973 125 39
4:00:44 4/1/2008 4 1 2008 4 634 521415 4817964 209 40
22:00:54 1/8/2013 1 8 2013 22 675 524193 4817973 125 39
12:00:47 1/21/2013 1 21 2013 12 663 524481 4817974 94 40
22:00:54 4/13/2012 4 13 2012 22 666 525327 4817977 92 40
0:00:49 2/10/2011 2 10 2011 0 638 521850 4817965 208 40
2:00:56 3/6/2014 3 6 2014 2 908 524309 4817973 125 39
0:00:47 1/30/2014 1 30 2014 0 917 523670 4817971 203 40
22:00:55 1/7/2013 1 7 2013 22 665 523671 4817971 203 40
20:00:47 2/25/2014 2 25 2014 20 914 520979 4817962 210 40
6:00:50 1/21/2011 1 21 2011 6 654 521843 4817965 208 40
12:00:42 12/27/2008 12 27 2008 12 632 521536 4817964 209 40
22:00:47 12/29/2008 12 29 2008 22 637 524138 4817973 125 39
4:00:55 4/26/2014 4 26 2014 4 907 521528 4817964 209 40
2:00:35 4/10/2014 4 10 2014 2 907 525675 4817979 91 40
22:00:53 1/29/2014 1 29 2014 22 917 523669 4817972 203 40
12:00:42 2/7/2014 2 7 2014 12 914 521601 4817965 209 40
4:00:54 3/20/2010 3 20 2010 4 638 520864 4817962 210 40
8:00:53 1/30/2011 1 30 2011 8 642 525123 4817977 93 40
16:01:15 12/30/2013 12 30 2013 16 679 521173 4817963 210 40
4:00:56 12/22/2012 12 22 2012 4 674 521370 4817964 209 40
14:00:50 3/31/2008 3 31 2008 14 633 521802 4817966 208 40
8:00:47 3/2/2012 3 2 2012 8 658 521836 4817966 208 40
2:01:12 3/4/2014 3 4 2014 2 918 523967 4817973 203 40
12:00:53 2/15/2010 2 15 2010 12 638 524453 4817975 94 40
6:01:18 4/30/2011 4 30 2011 6 655 521258 4817964 209 40
10:00:53 2/10/2011 2 10 2011 10 650 522006 4817966 207 40
4:00:41 1/31/2011 1 31 2011 4 654 521461 4817965 209 40
12:00:54 4/12/2012 4 12 2012 12 665 522024 4817967 207 40
0:00:36 12/24/2013 12 24 2013 0 911 524731 4817976 94 40
22:00:30 2/14/2012 2 14 2012 22 663 525858 4817980 91 40
10:00:54 3/13/2010 3 13 2010 10 642 521344 4817964 209 40
2:00:54 1/21/2010 1 21 2010 2 641 520235 4817961 212 40
18:00:52 1/6/2009 1 6 2009 18 634 522036 4817967 207 40
18:00:42 3/19/2010 3 19 2010 18 657 520611 4817962 211 40
0:00:51 3/22/2010 3 22 2010 0 653 520735 4817963 211 40
18:00:22 12/29/2008 12 29 2008 18 637 524130 4817974 125 39
18:00:25 3/26/2011 3 26 2011 18 661 524133 4817974 125 39
0:00:54 12/30/2008 12 30 2008 0 637 524136 4817974 125 39
18:00:54 2/8/2012 2 8 2012 18 663 524561 4817976 94 40



6:00:50 1/21/2011 1 21 2011 6 657 521878 4817966 208 40
12:00:54 2/1/2009 2 1 2009 12 632 521480 4817965 209 40
0:00:42 1/20/2010 1 20 2010 0 642 525769 4817980 91 40
6:00:56 2/10/2011 2 10 2011 6 641 521715 4817966 208 40
2:00:53 3/20/2010 3 20 2010 2 638 520865 4817963 210 40
14:00:53 4/28/2010 4 28 2010 14 646 522116 4817967 207 40
14:00:54 2/15/2010 2 15 2010 14 643 524575 4817976 94 40
4:00:48 3/9/2012 3 9 2012 4 658 521323 4817965 209 40
10:00:53 2/9/2010 2 9 2010 10 647 521749 4817966 208 40
6:00:33 4/26/2014 4 26 2014 6 907 521527 4817966 209 40
8:00:54 12/22/2012 12 22 2012 8 674 521365 4817965 209 40
14:00:24 1/27/2011 1 27 2011 14 650 524550 4817976 94 40
12:00:53 12/25/2008 12 25 2008 12 634 524248 4817975 125 39
4:00:53 3/22/2014 3 22 2014 4 909 525020 4817978 93 40
0:00:48 1/21/2011 1 21 2011 0 654 521804 4817967 208 40
2:00:41 4/22/2010 4 22 2010 2 639 524483 4817976 94 40
16:00:26 2/8/2009 2 8 2009 16 632 521219 4817965 209 40
18:01:12 3/31/2012 3 31 2012 18 671 522578 4817969 206 40
12:00:26 3/18/2010 3 18 2010 12 656 521804 4817967 208 40
16:00:47 1/6/2009 1 6 2009 16 633 522434 4817969 206 40
10:00:40 12/20/2013 12 20 2013 10 909 521810 4817967 208 40
8:00:32 2/2/2011 2 2 2011 8 801 521864 4817967 208 40
18:00:53 12/27/2008 12 27 2008 18 632 521963 4817967 208 40
12:00:42 2/9/2011 2 9 2011 12 657 521635 4817966 208 40
2:00:55 3/22/2011 3 22 2011 2 650 523655 4817973 203 40
22:00:27 3/13/2014 3 13 2014 22 909 521655 4817966 208 40
22:00:49 2/14/2014 2 14 2014 22 907 526242 4817983 90 40
2:01:22 12/30/2008 12 30 2008 2 637 524134 4817975 125 39
6:00:48 4/9/2009 4 9 2009 6 633 521199 4817965 210 40
6:00:24 3/9/2012 3 9 2012 6 658 521325 4817966 209 40
4:00:41 3/6/2014 3 6 2014 4 908 524310 4817976 125 39
22:00:44 4/19/2011 4 19 2011 22 668 525285 4817979 92 40
6:00:43 2/16/2013 2 16 2013 6 680 524753 4817977 94 40
4:00:54 1/21/2011 1 21 2011 4 654 521842 4817967 208 40
14:00:44 2/17/2009 2 17 2009 14 634 521758 4817967 208 40
22:00:55 1/26/2011 1 26 2011 22 650 524219 4817976 125 39
22:00:57 3/9/2014 3 9 2014 22 916 525829 4817982 91 40
12:00:48 1/13/2011 1 13 2011 12 638 521758 4817967 208 40
8:00:42 12/18/2012 12 18 2012 8 658 524635 4817977 94 40
8:00:49 2/9/2012 2 9 2012 8 665 524321 4817976 125 39
22:00:48 3/29/2014 3 29 2014 22 916 525714 4817981 91 40
10:00:36 12/16/2013 12 16 2013 10 914 521312 4817966 209 40
22:01:12 2/9/2011 2 9 2011 22 638 521849 4817968 208 40
16:00:48 4/4/2012 4 4 2012 16 663 521161 4817965 210 40
4:00:47 3/10/2011 3 10 2011 4 650 521929 4817968 208 40
18:00:56 3/16/2009 3 16 2009 18 642 523539 4817973 204 40
20:00:50 1/7/2013 1 7 2013 20 675 524121 4817975 125 39
2:00:50 1/27/2011 1 27 2011 2 650 524220 4817976 125 39
18:01:18 3/7/2010 3 7 2010 18 644 524277 4817976 125 39
6:00:54 4/25/2014 4 25 2014 6 909 521758 4817968 208 40
18:00:53 3/16/2010 3 16 2010 18 643 520818 4817965 210 40
16:00:48 12/23/2011 12 23 2011 16 658 521362 4817966 209 40
0:00:45 3/7/2011 3 7 2011 0 641 521365 4817966 209 40
18:00:57 1/17/2011 1 17 2011 18 646 520714 4817965 211 40



18:00:53 3/22/2009 3 22 2009 18 637 524412 4817977 125 39
2:00:47 5/9/2011 5 9 2011 2 655 524152 4817976 125 39
12:00:23 2/3/2013 2 3 2013 12 665 521202 4817966 210 40
4:00:26 2/16/2013 2 16 2013 4 680 524748 4817978 94 40
2:00:54 1/14/2012 1 14 2012 2 663 525382 4817981 92 40
20:00:41 1/6/2013 1 6 2013 20 663 523660 4817974 203 40
8:00:52 2/25/2010 2 25 2010 8 647 524495 4817977 94 40
22:00:41 2/20/2010 2 20 2010 22 640 525884 4817983 91 40
0:00:54 1/13/2014 1 13 2014 0 679 523522 4817974 204 40
16:00:47 2/9/2012 2 9 2012 16 665 524831 4817979 93 40
12:00:55 2/8/2011 2 8 2011 12 654 520763 4817965 211 40
22:01:12 3/21/2010 3 21 2010 22 653 520764 4817965 211 40
18:00:40 4/17/2014 4 17 2014 18 908 521658 4817968 208 40
6:00:49 2/2/2011 2 2 2011 6 801 521864 4817969 208 40
22:00:59 3/19/2011 3 19 2011 22 662 521547 4817968 209 40
18:00:49 2/16/2010 2 16 2010 18 633 524983 4817980 93 40
22:00:56 3/27/2011 3 27 2011 22 661 524233 4817977 125 39
16:00:41 4/10/2013 4 10 2013 16 679 521355 4817967 209 40
0:00:53 1/8/2013 1 8 2013 0 675 523543 4817975 204 40
22:00:53 2/28/2014 2 28 2014 22 918 524539 4817978 94 40
16:00:50 3/22/2014 3 22 2014 16 679 521400 4817967 209 40
6:00:54 3/8/2011 3 8 2011 6 647 521169 4817967 210 40
18:00:54 1/16/2011 1 16 2011 18 639 523813 4817976 203 40
20:00:54 2/14/2012 2 14 2012 20 663 525861 4817983 91 40
4:00:41 4/9/2009 4 9 2009 4 633 521186 4817967 210 40
18:00:56 1/23/2011 1 23 2011 18 650 523691 4817975 203 40
4:00:25 4/13/2010 4 13 2010 4 653 522025 4817970 207 40
2:00:44 3/27/2011 3 27 2011 2 668 523692 4817975 203 40
8:00:54 2/15/2014 2 15 2014 8 909 521723 4817969 208 40
22:00:56 3/7/2010 3 7 2010 22 644 524277 4817978 125 39
22:00:42 2/26/2011 2 26 2011 22 638 521376 4817968 209 40
4:00:54 2/12/2010 2 12 2010 4 640 523732 4817976 203 40
8:00:54 2/16/2013 2 16 2013 8 680 524753 4817979 94 40
12:00:23 1/6/2009 1 6 2009 12 634 521921 4817970 208 40
18:00:37 12/17/2012 12 17 2012 18 671 524269 4817978 125 39
12:00:22 4/19/2009 4 19 2009 12 634 521303 4817968 209 40
10:00:56 1/1/2010 1 1 2010 10 640 521910 4817970 208 40
16:00:42 4/19/2011 4 19 2011 16 663 521628 4817969 208 40
8:00:54 12/11/2012 12 11 2012 8 677 526416 4817986 90 40
0:00:46 12/15/2010 12 15 2010 0 647 521253 4817968 209 40
22:00:56 4/28/2010 4 28 2010 22 646 523028 4817973 205 40
14:00:44 4/19/2014 4 19 2014 14 914 521925 4817970 208 40
18:00:42 1/15/2014 1 15 2014 18 908 521699 4817969 208 40
6:01:06 1/23/2010 1 23 2010 6 640 522980 4817973 205 40
0:00:42 1/2/2010 1 2 2010 0 643 524268 4817978 125 39
4:00:36 4/16/2011 4 16 2011 4 655 523209 4817974 205 40
8:01:08 1/13/2014 1 13 2014 8 679 523708 4817976 203 40
16:00:54 4/4/2012 4 4 2012 16 681 521149 4817968 210 40
12:00:54 1/7/2010 1 7 2010 12 647 521522 4817969 209 40
4:00:40 1/21/2010 1 21 2010 4 641 520232 4817965 212 40
16:00:50 12/21/2013 12 21 2013 16 671 521024 4817967 210 40
10:01:23 1/22/2011 1 22 2011 10 650 524984 4817981 93 40
12:00:44 12/30/2009 12 30 2009 12 641 521698 4817970 208 40
0:00:41 1/22/2010 1 22 2010 0 642 525452 4817983 92 40



4:00:50 12/25/2009 12 25 2009 4 640 521043 4817967 210 40
0:00:53 3/27/2011 3 27 2011 0 668 523690 4817976 203 40
10:00:23 2/1/2009 2 1 2009 10 632 521464 4817969 209 40
4:00:41 3/8/2011 3 8 2011 4 647 521173 4817968 210 40
22:00:58 12/23/2012 12 23 2012 22 677 521663 4817970 208 40
0:00:51 4/8/2011 4 8 2011 0 665 524086 4817978 125 39
0:00:47 2/15/2014 2 15 2014 0 907 526240 4817986 90 40
12:00:40 2/1/2012 2 1 2012 12 658 520844 4817967 210 40
22:00:23 3/31/2009 3 31 2009 22 634 523555 4817976 204 40
10:00:48 2/8/2014 2 8 2014 10 679 521431 4817969 209 40
16:00:48 12/30/2009 12 30 2009 16 641 521699 4817970 208 40
6:00:55 3/6/2014 3 6 2014 6 908 524311 4817979 125 39
18:00:54 3/3/2010 3 3 2010 18 639 524294 4817979 125 39
0:00:20 3/20/2011 3 20 2011 0 662 521544 4817970 209 40
4:00:13 2/2/2011 2 2 2011 4 801 521855 4817971 208 40
14:00:53 12/24/2013 12 24 2013 14 917 520901 4817968 210 40
2:00:55 4/27/2011 4 27 2011 2 666 526179 4817986 90 40
14:00:43 2/26/2011 2 26 2011 14 653 521339 4817969 209 40
16:00:24 3/30/2014 3 30 2014 16 908 522065 4817972 207 40
4:00:42 2/24/2013 2 24 2013 4 658 521720 4817970 208 40
0:00:24 4/8/2011 4 8 2011 0 660 524151 4817979 125 39
18:01:17 3/18/2010 3 18 2010 18 638 522204 4817972 207 40
18:01:21 1/17/2010 1 17 2010 18 647 520321 4817966 212 40
12:00:18 2/17/2009 2 17 2009 12 633 521935 4817971 208 40
18:00:49 12/29/2009 12 29 2009 18 643 520976 4817968 210 40
10:02:07 2/10/2011 2 10 2011 10 647 522040 4817972 207 40
0:00:47 4/29/2010 4 29 2010 0 646 523022 4817975 205 40
2:00:17 4/9/2009 4 9 2009 2 633 521180 4817969 210 40
12:00:41 4/3/2009 4 3 2009 12 638 521151 4817969 210 40
10:00:53 1/21/2011 1 21 2011 10 639 522145 4817972 207 40
2:00:47 12/25/2009 12 25 2009 2 640 521050 4817969 210 40
14:00:44 3/28/2011 3 28 2011 14 665 521623 4817970 208 40
22:00:54 12/9/2013 12 9 2013 22 911 525133 4817983 93 40
14:00:30 3/24/2009 3 24 2009 14 646 521596 4817970 209 40
10:00:47 2/7/2014 2 7 2014 10 917 521863 4817971 208 40
10:00:48 3/23/2009 3 23 2009 10 634 521871 4817971 208 40
22:00:56 12/24/2013 12 24 2013 22 917 520799 4817968 211 40
6:00:53 3/10/2011 3 10 2011 6 650 521926 4817972 208 40
2:00:50 1/11/2014 1 11 2014 2 917 523709 4817978 203 40
0:00:54 2/17/2014 2 17 2014 0 907 523666 4817977 203 40
6:00:57 12/9/2011 12 9 2011 6 655 522073 4817972 207 40
14:00:54 12/18/2010 12 18 2010 14 657 520772 4817968 211 40
18:00:42 2/13/2011 2 13 2011 18 646 523777 4817978 203 40
8:00:54 11/30/2009 11 30 2009 8 638 521500 4817970 209 40
4:00:47 12/21/2010 12 21 2010 4 646 523718 4817978 203 40
22:00:54 1/14/2012 1 14 2012 22 665 524174 4817980 125 39
18:00:27 12/22/2012 12 22 2012 18 677 521676 4817971 208 40
10:00:22 2/10/2011 2 10 2011 10 657 522244 4817973 207 40
6:00:54 3/25/2009 3 25 2009 6 640 523679 4817978 203 40
20:00:54 4/26/2014 4 26 2014 20 908 525184 4817983 93 40
2:00:54 5/4/2011 5 4 2011 2 654 520751 4817968 211 40
14:00:43 2/20/2009 2 20 2009 14 632 524762 4817982 94 40
12:00:53 2/16/2013 2 16 2013 12 675 524678 4817982 94 40
2:00:42 4/3/2011 4 3 2011 2 661 524375 4817981 125 39



6:00:55 2/25/2010 2 25 2010 6 633 521756 4817972 208 40
12:00:54 12/21/2011 12 21 2011 12 650 524257 4817980 125 39
4:00:55 2/3/2010 2 3 2010 4 640 524823 4817982 93 40
6:00:48 4/22/2013 4 22 2013 6 658 521813 4817972 208 40
22:01:18 12/16/2012 12 16 2012 22 671 525531 4817985 92 40
18:00:54 3/6/2013 3 6 2013 18 671 520820 4817969 210 40
0:00:32 12/25/2013 12 25 2013 0 671 521006 4817969 210 40
0:00:42 3/28/2011 3 28 2011 0 661 524232 4817980 125 39
2:00:49 12/9/2010 12 9 2010 2 642 524643 4817982 94 40
18:00:54 4/13/2012 4 13 2012 18 670 525452 4817985 92 40
16:00:48 3/25/2011 3 25 2011 16 668 521882 4817972 208 40
18:00:37 1/6/2009 1 6 2009 18 634 522043 4817973 207 40
6:00:53 12/21/2012 12 21 2012 6 674 521368 4817971 209 40
12:00:20 3/28/2011 3 28 2011 12 665 521622 4817972 208 40
10:00:26 4/26/2011 4 26 2011 10 664 524324 4817981 125 39
16:00:55 2/7/2009 2 7 2009 16 632 521205 4817970 209 40
10:00:32 1/28/2014 1 28 2014 10 907 521543 4817972 209 40
8:00:45 1/26/2013 1 26 2013 8 679 520897 4817970 210 40
2:00:54 12/24/2009 12 24 2009 2 640 522035 4817973 207 40
12:00:53 2/10/2011 2 10 2011 12 641 522083 4817973 207 40
8:00:53 4/7/2011 4 7 2011 8 664 524313 4817981 125 39
6:00:55 3/20/2014 3 20 2014 6 916 524986 4817984 93 40
4:00:54 2/7/2011 2 7 2011 4 801 524041 4817980 125 39
14:00:54 12/25/2008 12 25 2008 14 634 524248 4817981 125 39
4:00:43 1/24/2010 1 24 2010 4 644 526326 4817989 90 40
6:00:47 3/15/2009 3 15 2009 6 634 521982 4817973 208 40
10:00:51 2/19/2014 2 19 2014 10 916 521564 4817972 209 40
2:00:53 4/23/2013 4 23 2013 2 671 520986 4817970 210 40
16:00:53 1/1/2011 1 1 2011 16 647 523123 4817977 205 40
14:00:44 3/9/2014 3 9 2014 14 679 521302 4817971 209 40
10:00:42 2/2/2011 2 2 2011 10 801 521384 4817972 209 40
18:01:23 1/20/2010 1 20 2010 18 641 520239 4817968 212 40
16:00:43 12/11/2010 12 11 2010 16 641 524507 4817982 94 40
10:00:37 4/13/2009 4 13 2009 10 634 521459 4817972 209 40
6:00:48 2/25/2012 2 25 2012 6 658 521730 4817973 208 40
8:00:50 1/21/2011 1 21 2011 8 641 521877 4817973 208 40
8:00:42 12/21/2012 12 21 2012 8 674 521363 4817972 209 40
6:00:42 1/12/2014 1 12 2014 6 917 523768 4817980 203 40
16:00:41 4/5/2011 4 5 2011 16 659 525009 4817984 93 40
18:00:48 1/15/2010 1 15 2010 18 641 520585 4817969 211 40
10:00:54 3/18/2010 3 18 2010 10 638 521917 4817974 208 40
12:00:46 1/13/2014     1       13      2014    12      907     524067  4817981 125     39
2:01:24 3/7/2013        3       7       2013    2       677     520957  4817971 210     40
22:00:44        3/1/2009        3       1       2009    22      633     521265  4817972 209     40
2:01:17 3/5/2010        3       5       2010    2       644     524305  4817982 125     39
6:00:41 12/22/2012      12      22      2012    6       674     521361  4817972 209     40
18:00:53        3/9/2010        3       9       2010    18      643     525811  4817988 91      40
0:01:11 3/17/2010       3       17      2010    0       640     521601  4817973 209     40
10:01:10        12/21/2011      12      21      2011    10      650     524280  4817982 125     39
10:00:56        1/21/2014       1       21      2014    10      671     521243  4817972 209     40
0:00:47 12/15/2013      12      15      2013    0       671     524546  4817983 94      40
12:00:47        3/23/2009       3       23      2009    12      634     521870  4817974 208     40
20:00:53        1/12/2014       1       12      2014    20      679     523523  4817979 204     40
4:00:41 1/27/2011       1       27      2011    4       650     524224  4817982 125     39



18:00:54        1/31/2009       1       31      2009    18      632     521681  4817973 208     40
18:00:21        1/13/2014       1       13      2014    18      907     523763  4817980 203     40
22:00:36        1/31/2009       1       31      2009    22      632     521698  4817973 208     40
4:00:30 1/14/2012       1       14      2012    4       663     525382  4817986 92      40
18:00:51        4/3/2009        4       3       2009    18      644     521286  4817972 209     40
8:00:48 12/24/2012      12      24      2012    8       677     521707  4817973 208     40
0:00:54 4/9/2009        4       9       2009    0       633     521230  4817972 209     40
2:01:11 5/15/2011       5       15      2011    2       657     522097  4817975 207     40
18:00:44        2/20/2010       2       20      2010    18      639     525897  4817988 91      40
2:00:52 3/26/2010       3       26      2010    2       654     525743  4817988 91      40
0:00:50 1/21/2011       1       21      2011    0       641     521886  4817974 208     40
2:00:21 2/25/2012       2       25      2012    2       658     521734  4817974 208     40
2:00:48 3/22/2011       3       22      2011    2       669     523728  4817981 203     40
14:01:52        2/8/2013        2       8       2013    14      677     521305  4817973 209     40
6:00:48 1/21/2011       1       21      2011    6       641     521887  4817974 208     40
6:00:56 3/10/2011       3       10      2011    6       653     521893  4817975 208     40
22:00:19        1/12/2014       1       12      2014    22      679     523508  4817980 204     40
0:01:02 1/3/2009        1       3       2009    0       632     523683  4817981 203     40
2:01:14 4/6/2013        4       6       2013    2       671     524253  4817983 125     39
0:02:23 3/29/2010       3       29      2010    0       644     525713  4817988 91      40
18:00:54        2/12/2012       2       12      2012    18      665     525514  4817987 92      40
0:00:55 2/9/2014        2       9       2014    0       908     523763  4817981 203     40
4:00:48 1/29/2011       1       29      2011    4       646     524957  4817985 93      40
22:00:55        3/19/2010       3       19      2010    22      638     520874  4817972 210     40
12:00:53        1/19/2009       1       19      2009    12      635     521583  4817974 209     40
12:00:54        1/20/2014       1       20      2014    12      671     521474  4817973 209     40
18:00:41        12/21/2012      12      21      2012    18      677     521778  4817974 208     40
0:00:47 4/1/2010        4       1       2010    0       655     524986  4817986 93      40
4:00:54 4/3/2011        4       3       2011    4       661     524367  4817983 125     39
0:00:53 4/6/2013        4       6       2013    0       671     524251  4817983 125     39
16:00:26        12/21/2013      12      21      2013    16      914     520853  4817972 210     40
16:00:48        1/13/2010       1       13      2010    16      638     521383  4817973 209     40
2:00:24 12/27/2009      12      27      2009    2       641     520811  4817972 210     40
4:01:11 12/19/2010      12      19      2010    4       638     523480  4817981 204     40
12:00:40        2/15/2010       2       15      2010    12      643     524577  4817984 94      40
12:00:43        3/6/2013        3       6       2013    12      671     520834  4817972 210     40
2:00:55 2/17/2014       2       17      2014    2       907     523669  4817981 203     40
2:00:54 3/13/2009       3       13      2009    2       639     522017  4817976 207     40
2:00:50 1/11/2011       1       11      2011    2       638     521799  4817975 208     40
0:00:53 12/22/2011      12      22      2011    0       650     524276  4817984 125     39
6:00:53 4/3/2011        4       3       2011    6       661     524370  4817984 125     39
4:00:41 1/11/2011       1       11      2011    4       638     521798  4817975 208     40
18:00:41        1/21/2010       1       21      2010    18      642     525277  4817988 92      40
16:01:11        1/22/2014       1       22      2014    16      671     521736  4817975 208     40
0:00:54 4/3/2012        4       3       2012    0       672     524780  4817986 94      40
10:00:25        2/12/2011       2       12      2011    10      657     520937  4817973 210     40
4:00:41 2/20/2011       2       20      2011    4       801     521378  4817974 209     40
16:00:47        11/29/2009      11      29      2009    16      647     522961  4817979 205     40
4:02:48 3/5/2009        3       5       2009    4       637     523697  4817982 203     40
22:00:48        4/2/2011        4       2       2011    22      661     524379  4817984 125     39
16:00:54        2/6/2011        2       6       2011    16      650     520967  4817973 210     40
20:00:45        12/19/2013      12      19      2013    20      914     521836  4817976 208     40
2:00:44 4/4/2011        4       4       2011    2       654     525336  4817988 92      40
8:00:53 2/19/2010       2       19      2010    8       646     525090  4817987 93      40



2:00:48 3/22/2014       3       22      2014    2       907     524657  4817986 94      40
0:00:55 4/12/2012       4       12      2012    0       675     525633  4817989 91      40
10:01:09        3/19/2010       3       19      2010    10      653     521422  4817975 209     40
0:00:29 4/18/2014       4       18      2014    0       916     521561  4817975 209     40
18:00:10        3/26/2011       3       26      2011    18      655     523878  4817983 203     40
4:00:36 3/30/2011       3       30      2011    4       667     525020  4817987 93      40
0:00:53 2/13/2010       2       13      2010    0       640     523756  4817983 203     40
8:00:54 1/26/2013       1       26      2013    8       677     520836  4817973 210     40
18:00:47        12/12/2011      12      12      2011    18      659     524152  4817984 125     39
10:00:59        2/9/2014        2       9       2014    10      914     521367  4817975 209     40
10:00:42        2/11/2012       2       11      2012    10      658     521186  4817974 210     40
6:01:10 12/21/2009      12      21      2009    6       640     525049  4817988 93      40
22:00:44        3/5/2010        3       5       2010    22      643     524167  4817985 125     39
8:00:47 1/25/2011       1       25      2011    8       654     522017  4817977 207     40
0:00:49 4/20/2008       4       20      2008    0       631     523092  4817981 205     40
10:00:53        1/19/2014       1       19      2014    10      671     521783  4817977 208     40
2:01:23 3/13/2010       3       13      2010    2       801     525710  4817990 91      40
22:00:54        4/3/2010        4       3       2010    22      651     524666  4817987 94      40
0:00:53 3/28/2011       3       28      2011    0       669     524231  4817985 125     39
22:00:48        12/27/2008      12      27      2008    22      632     522046  4817978 207     40
22:00:39        3/28/2010       3       28      2010    22      644     525711  4817991 91      40
22:00:21        3/29/2014       3       29      2014    22      918     525739  4817991 91      40
10:00:53        1/6/2013        1       6       2013    10      665     524254  4817985 125     39
9:00:26 4/14/2010       4       14      2010    9       801     521660  4817976 208     40
4:00:42 3/6/2014        3       6       2014    4       918     524359  4817986 125     39
20:00:42        1/14/2012       1       14      2012    20      665     524186  4817985 125     39
4:00:47 1/8/2012        1       8       2012    4       658     521016  4817974 210     40
4:00:36 3/22/2014       3       22      2014    4       907     524661  4817987 94      40
18:00:42        3/14/2013       3       14      2013    18      658     521613  4817976 208     40
10:01:12        1/20/2014       1       20      2014    10      671     521525  4817976 209     40
2:01:12 2/26/2012       2       26      2012    2       663     523082  4817981 205     40
6:00:48 12/30/2010      12      30      2010    6       801     523519  4817983 204     40
0:00:42 3/6/2010        3       6       2010    0       643     524170  4817985 125     39
16:00:43        3/27/2011       3       27      2011    16      658     521924  4817978 208     40
2:00:55 4/1/2011        4       1       2011    2       662     522240  4817979 207     40
6:00:57 2/18/2011       2       18      2011    6       655     521831  4817977 208     40
4:00:53 4/23/2013       4       23      2013    4       671     520984  4817975 210     40
4:00:55 4/6/2013        4       6       2013    4       671     524261  4817986 125     39
6:00:37 2/5/2013        2       5       2013    6       663     523647  4817984 203     40
0:00:50 2/2/2011        2       2       2011    0       638     521843  4817977 208     40
4:00:53 1/21/2011       1       21      2011    4       641     521885  4817978 208     40
18:00:55        4/10/2009       4       10      2009    18      643     524247  4817986 125     39
10:00:41        2/1/2012        2       1       2012    10      658     520843  4817974 210     40
18:00:54        1/22/2010       1       22      2010    18      643     523580  4817983 204     40
2:00:50 1/29/2011       1       29      2011    2       650     525178  4817989 93      40
0:00:55 3/6/2014        3       6       2014    0       918     524355  4817986 125     39
2:00:54 3/7/2011        3       7       2011    2       650     521442  4817976 209     40
2:00:36 1/21/2011       1       21      2011    2       641     521891  4817978 208     40
2:00:54 1/7/2010        1       7       2010    2       643     521422  4817976 209     40
12:00:53        2/4/2013        2       4       2013    12      665     521888  4817978 208     40
4:00:42 3/25/2009       3       25      2009    4       640     523680  4817984 203     40
14:00:54        3/8/2013        3       8       2013    14      677     521748  4817978 208     40
6:00:53 3/1/2011        3       1       2011    6       655     521875  4817978 208     40
22:00:41        3/5/2009        3       5       2009    22      633     521929  4817978 208     40



0:00:53 4/18/2011       4       18      2011    0       665     523094  4817982 205     40
10:00:15        1/31/2009       1       31      2009    10      632     521435  4817977 209     40
4:00:43 2/25/2012       2       25      2012    4       658     521737  4817978 208     40
22:00:32        12/18/2010      12      18      2010    22      657     520817  4817975 210     40
8:00:09 12/27/2012      12      27      2012    8       665     520853  4817975 210     40
4:00:53 1/31/2011       1       31      2011    4       801     521331  4817976 209     40
10:00:55        4/3/2009        4       3       2009    10      638     521139  4817976 210     40
6:01:07 1/24/2010       1       24      2010    6       644     526324  4817994 90      40
2:00:55 4/16/2011       4       16      2011    2       655     523098  4817982 205     40
18:01:11        1/18/2014       1       18      2014    18      658     520255  4817973 212     40
6:00:31 3/13/2010       3       13      2010    6       801     525772  4817992 91      40
18:01:12        4/17/2011       4       17      2011    18      665     523224  4817983 204     40
16:01:05        2/8/2011        2       8       2011    16      642     524058  4817986 125     39
4:00:48 3/1/2011        3       1       2011    4       655     521880  4817978 208     40
22:00:39        4/17/2011       4       17      2011    22      665     523095  4817983 205     40
22:00:42        3/1/2014        3       1       2014    22      918     524318  4817987 125     39
22:00:47        12/29/2009      12      29      2009    22      643     520985  4817976 210     40
22:00:23        4/26/2011       4       26      2011    22      667     525343  4817991 92      40
6:00:53 1/31/2011       1       31      2011    6       801     521332  4817977 209     40
14:00:24        1/26/2011       1       26      2011    14      650     524197  4817987 125     39
20:00:21        3/19/2012       3       19      2012    20      663     520760  4817975 211     40
10:00:49        2/8/2011        2       8       2011    10      646     520884  4817976 210     40
10:00:42        1/26/2009       1       26      2009    10      637     526026  4817994 90      40
16:00:53        11/25/2011      11      25      2011    16      662     520495  4817974 211     40
6:01:53 4/16/2011       4       16      2011    6       655     523204  4817983 205     40
8:00:54 1/2/2011        1       2       2011    8       653     523595  4817985 204     40
10:00:53        12/20/2008      12      20      2008    10      637     521757  4817978 208     40
18:01:25        12/14/2010      12      14      2010    18      647     521198  4817977 210     40
18:01:25        3/16/2010       3       16      2010    18      656     520848  4817976 210     40
16:00:53        12/5/2010       12      5       2010    16      650     521604  4817978 208     40
14:00:54        11/25/2011      11      25      2011    14      662     520495  4817975 211     40
18:00:24        12/3/2008       12      3       2008    18      633     521218  4817977 209     40
10:00:39        1/29/2011       1       29      2011    10      650     525349  4817991 92      40
2:00:50 2/18/2011       2       18      2011    2       655     521830  4817979 208     40
0:00:44 4/6/2008        4       6       2008    0       637     523650  4817985 203     40
12:00:48        1/14/2014       1       14      2014    12      914     521326  4817977 209     40
22:00:31        3/7/2011        3       7       2011    22      647     521216  4817977 209     40
10:00:51        1/10/2014       1       10      2014    10      908     524281  4817987 125     39
8:00:55 2/23/2011       2       23      2011    8       646     521444  4817978 209     40
2:00:50 5/7/2011        5       7       2011    2       666     524366  4817988 125     39
8:00:49 11/24/2010      11      24      2010    8       650     521961  4817979 208     40
22:00:48        3/19/2011       3       19      2011    22      663     521433  4817978 209     40
4:00:42 1/2/2011        1       2       2011    4       653     523597  4817985 204     40
18:00:36        12/14/2010      12      14      2010    18      638     521922  4817979 208     40
18:00:53        12/27/2008      12      27      2008    18      632     522044  4817980 207     40
0:00:55 3/17/2010       3       17      2010    0       641     521465  4817978 209     40
22:00:41        2/8/2013        2       8       2013    22      680     524260  4817987 125     39
22:00:56        4/26/2013       4       26      2013    22      671     520720  4817976 211     40
18:01:12        1/29/2011       1       29      2011    18      639     525842  4817993 91      40
18:00:53        3/28/2010       3       28      2010    18      655     524971  4817990 93      40
18:00:50        3/26/2011       3       26      2011    18      667     524139  4817987 125     39
6:00:54 12/9/2010       12      9       2010    6       639     524444  4817988 94      40
2:00:26 3/21/2014       3       21      2014    2       916     525056  4817991 93      40
4:00:29 1/7/2010        1       7       2010    4       643     521424  4817978 209     40



16:00:57        2/7/2011        2       7       2011    16      655     525848  4817994 91      40
14:00:53        1/1/2011        1       1       2011    14      642     522659  4817982 206     40
2:00:51 12/22/2011      12      22      2011    2       650     524269  4817988 125     39
0:00:48 1/7/2010        1       7       2010    0       640     522579  4817982 206     40
22:00:47        4/10/2010       4       10      2010    22      646     521952  4817980 208     40
4:00:41 11/23/2011      11      23      2011    4       665     520696  4817976 211     40
12:00:54        1/6/2011        1       6       2011    12      801     521780  4817979 208     40
8:00:33 4/21/2011       4       21      2011    8       655     522023  4817980 207     40
6:00:53 1/2/2011        1       2       2011    6       653     523597  4817986 204     40
6:00:16 2/1/2009        2       1       2009    6       633     521721  4817979 208     40
22:00:37        2/8/2014        2       8       2014    22      908     523802  4817986 203     40
0:00:54 3/22/2014       3       22      2014    0       907     524652  4817989 94      40
2:01:25 3/1/2012        3       1       2012    2       666     523683  4817986 203     40
10:01:01        2/8/2013        2       8       2013    10      680     524482  4817989 94      40
8:00:48 1/18/2010       1       18      2010    8       646     521022  4817977 210     40
18:00:20        3/20/2012       3       20      2012    18      663     520974  4817977 210     40
12:00:47        1/6/2013        1       6       2013    12      680     521118  4817978 210     40
12:00:27        4/14/2009       4       14      2009    12      634     521392  4817979 209     40
2:00:44 3/6/2009        3       6       2009    2       633     521925  4817980 208     40
10:00:56        3/18/2010       3       18      2010    10      639     521864  4817980 208     40
6:00:47 1/8/2012        1       8       2012    6       658     521020  4817978 210     40
12:00:15        1/23/2010       1       23      2010    12      647     520560  4817976 211     40
10:00:26        12/30/2010      12      30      2010    10      647     522102  4817981 207     40
2:00:42 3/8/2011        3       8       2011    2       647     521201  4817978 210     40
14:00:53        2/17/2009       2       17      2009    14      633     521933  4817981 208     40
16:00:24        2/25/2009       2       25      2009    16      634     521114  4817978 210     40
10:00:55        12/19/2010      12      19      2010    10      657     521444  4817979 209     40
2:00:56 1/2/2011        1       2       2011    2       653     523597  4817986 204     40
16:00:53        3/20/2014       3       20      2014    16      907     521659  4817980 208     40
6:00:56 3/6/2014        3       6       2014    6       918     524352  4817989 125     39
18:00:54        12/23/2012      12      23      2012    18      677     521668  4817980 208     40
16:00:54        12/18/2010      12      18      2010    16      647     521419  4817979 209     40
8:00:54 1/19/2014       1       19      2014    8       671     521763  4817980 208     40
2:00:53 2/2/2011        2       2       2011    2       638     521882  4817981 208     40
18:00:35        1/12/2011       1       12      2011    18      801     524256  4817989 125     39
18:00:55        1/26/2011       1       26      2011    18      801     523996  4817988 203     40
10:00:47        2/2/2011        2       2       2011    10      657     521251  4817979 209     40
2:00:42 3/21/2011       3       21      2011    2       660     521146  4817978 210     40
10:00:54        1/13/2011       1       13      2011    10      638     521813  4817981 208     40
8:00:54 3/1/2011        3       1       2011    8       642     521906  4817981 208     40
2:01:11 3/21/2012       3       21      2012    2       666     521268  4817979 209     40
6:01:21 2/20/2011       2       20      2011    6       801     521381  4817979 209     40
4:00:42 1/12/2013       1       12      2013    4       679     524260  4817989 125     39
8:00:53 2/10/2011       2       10      2011    8       654     521999  4817981 208     40
18:00:39        3/23/2009       3       23      2009    18      647     522240  4817982 207     40
2:00:35 12/22/2012      12      22      2012    2       674     521370  4817979 209     40
18:00:53        2/20/2009       2       20      2009    18      637     525271  4817993 92      40
10:00:20        3/23/2011       3       23      2011    10      659     521887  4817981 208     40
22:00:56        1/21/2010       1       21      2010    22      642     525287  4817993 92      40
4:00:39 2/18/2011       2       18      2011    4       655     521828  4817981 208     40
18:00:47        2/14/2009       2       14      2009    18      632     523563  4817987 204     40
18:01:11        5/1/2010        5       1       2010    18      640     521145  4817979 210     40
18:00:26        1/6/2009        1       6       2009    18      632     522046  4817982 207     40
4:00:47 4/6/2011        4       6       2011    4       668     524420  4817990 94      40



0:00:53 1/21/2010       1       21      2010    0       641     520212  4817976 212     40
14:00:23        2/21/2012       2       21      2012    14      658     521061  4817979 210     40
4:00:48 2/28/2012       2       28      2012    4       658     521064  4817979 210     40
2:00:54 3/7/2011        3       7       2011    2       654     521470  4817980 209     40
22:00:53        4/16/2011       4       16      2011    22      662     526249  4817997 90      40
2:00:55 12/6/2012       12      6       2012    2       677     523997  4817989 203     40
18:01:11        4/28/2011       4       28      2011    18      655     523039  4817985 205     40
12:00:53        1/6/2013        1       6       2013    12      665     524248  4817990 125     39
18:00:14        2/15/2013       2       15      2013    18      680     524174  4817990 125     39
14:01:23        2/9/2013        2       9       2013    14      680     525058  4817993 93      40
4:00:53 2/7/2011        2       7       2011    4       639     524170  4817990 125     39
8:00:56 1/14/2011       1       14      2011    8       650     521401  4817980 209     40
16:00:53        2/24/2011       2       24      2011    16      657     522432  4817984 206     40
0:00:28 1/10/2011       1       10      2011    0       646     521133  4817979 210     40
4:00:48 3/23/2011       3       23      2011    4       661     521510  4817981 209     40
4:00:39 3/10/2011       3       10      2011    4       653     521890  4817982 208     40
10:00:54        1/8/2011        1       8       2011    10      657     521487  4817981 209     40
20:01:00        2/8/2013        2       8       2013    20      680     524249  4817990 125     39
6:00:48 1/29/2011       1       29      2011    6       646     524968  4817993 93      40
12:01:25        1/8/2011        1       8       2011    12      657     521501  4817981 209     40
16:01:14        2/6/2011        2       6       2011    16      639     523781  4817989 203     40
2:01:12 12/27/2009      12      27 2009 2 640 520886 4817979 210 40
18:00:54 12/18/2010 12 18 2010 18 657 520815 4817979 210 40
0:00:46 3/6/2009 3 6 2009 0 633 521928 4817982 208 40
14:00:50 2/9/2011 2 9 2011 14 657 521674 4817982 208 40
2:00:53 4/5/2011 4 5 2011 2 650 526062 4817997 90 40
2:00:56 12/30/2008 12 30 2008 2 632 524138 4817990 125 39
18:00:49 3/5/2009 3 5 2009 18 633 521928 4817983 208 40
4:00:47 4/16/2011 4 16 2011 4 664 523063 4817986 205 40
0:01:12 3/8/2011 3 8 2011 0 647 521215 4817980 209 40
6:00:53 11/22/2010 11 22 2010 6 647 522028 4817983 207 40
4:00:41 4/24/2010 4 24 2010 4 640 525630 4817996 91 40
0:00:53 3/7/2011 3 7 2011 0 654 521466 4817981 209 40
18:01:09 1/12/2013 1 12 2013 18 675 523370 4817988 204 40
8:00:42 1/31/2011 1 31 2011 8 801 521331 4817981 209 40
8:00:48 2/1/2009 2 1 2009 8 633 521718 4817982 208 40
2:00:48 12/23/2013 12 23 2013 2 909 521797 4817982 208 40
16:00:54 4/23/2009 4 23 2009 16 640 524377 4817991 125 39
2:00:23 4/16/2011 4 16 2011 2 664 523064 4817987 205 40
2:00:56 3/19/2012 3 19 2012 2 666 521046 4817980 210 40
4:00:53 4/7/2012 4 7 2012 4 673 525832 4817997 91 40
16:00:41 3/1/2009 3 1 2009 16 633 520697 4817979 211 40
16:00:49 1/6/2009 1 6 2009 16 632 522007 4817983 207 40
12:00:47 3/13/2010 3 13 2010 12 646 521267 4817981 209 40
2:00:55 4/24/2010 4 24 2010 2 640 525634 4817996 91 40
10:00:53 3/19/2010 3 19 2010 10 801 521152 4817981 210 40
14:00:53 2/28/2011 2 28 2011 14 646 521200 4817981 210 40
4:01:06 1/25/2011 1 25 2011 4 642 524167 4817991 125 39
2:00:50 2/25/2014 2 25 2014 2 907 524260 4817991 125 39
4:00:14 1/11/2012 1 11 2012 4 658 524294 4817991 125 39
18:00:15 12/2/2010 12 2 2010 18 655 525632 4817996 91 40
22:00:54 2/18/2009 2 18 2009 22 632 526190 4817999 90 40
2:00:57 3/7/2013 3 7 2013 2 671 520819 4817980 210 40
16:00:49 4/4/2011 4 4 2011 16 647 520856 4817980 210 40



4:00:22 12/26/2008 12 26 2008 4 634 524190 4817991 125 39
6:00:54 12/19/2010 12 19 2010 6 638 523506 4817989 204 40
2:00:27 3/16/2014 3 16 2014 2 907 522289 4817985 207 40
6:00:20 11/19/2010 11 19 2010 6 643 522100 4817984 207 40
0:00:43 2/21/2009 2 21 2009 0 633 521504 4817982 209 40
2:00:53 1/8/2012 1 8 2012 2 641 521120 4817981 210 40
6:00:53 2/10/2011 2 10 2011 6 654 521995 4817984 208 40
10:00:47 12/27/2009 12 27 2009 10 638 521563 4817983 209 40
18:00:24 4/24/2008 4 24 2008 18 631 522649 4817986 206 40
10:00:42 1/10/2011 1 10 2011 10 654 521905 4817984 208 40
12:00:54 2/9/2011 2 9 2011 12 641 521604 4817983 208 40
4:00:25 2/28/2012 2 28 2012 4 665 521076 4817981 210 40
0:00:25 4/3/2011 4 3 2011 0 661 524365 4817992 125 39
10:00:53 1/10/2011 1 10 2011 10 657 521997 4817984 208 40
16:00:47 1/31/2010 1 31 2010 16 641 521147 4817982 210 40
2:00:42 4/6/2008 4 6 2008 2 637 523650 4817990 203 40
6:00:43 12/26/2008 12 26 2008 6 634 524190 4817992 125 39
0:01:09 1/13/2011 1 13 2011 0 654 523704 4817990 203 40
10:00:42 12/25/2009 12 25 2009 10 640 521074 4817982 210 40
6:00:59 2/28/2012 2 28 2012 6 665 521077 4817982 210 40
18:00:50 3/26/2008 3 26 2008 18 634 523498 4817990 204 40
2:00:20 1/3/2009 1 3 2009 2 632 523682 4817990 203 40
10:00:24 3/13/2010 3 13 2010 10 640 521044 4817982 210 40
8:00:38 12/23/2012 12 23 2012 8 663 522221 4817985 207 40
6:00:48 4/3/2009 4 3 2009 6 638 521388 4817983 209 40
2:00:44 5/9/2011 5 9 2011 2 664 525795 4817998 91 40
16:01:06 1/15/2014 1 15 2014 16 671 521823 4817984 208 40
8:00:41 1/26/2012 1 26 2012 8 666 523686 4817991 203 40
18:00:43 3/19/2012 3 19 2012 18 658 520861 4817981 210 40
16:00:34 12/24/2008 12 24 2008 16 634 524215 4817993 125 39
10:00:41 2/16/2010 2 16 2010 10 640 525205 4817996 93 40
14:00:54 4/21/2011 4 21 2011 14 664 522392 4817986 207 40
0:00:48 12/30/2008 12 30 2008 0 632 524139 4817992 125 39
18:00:47 3/24/2010 3 24 2010 18 654 521531 4817984 209 40
10:00:48 3/23/2011 3 23 2011 10 654 522073 4817985 207 40
18:00:27 4/18/2011 4 18 2011 18 655 523091 4817989 205 40
0:01:12 12/30/2010 12 30 2010 0 801 523495 4817990 204 40
20:00:49 3/14/2014 3 14 2014 20 907 520973 4817982 210 40
6:00:48 1/24/2011 1 24 2011 6 642 524256 4817993 125 39
10:00:54 3/19/2010 3 19 2010 10 657 521083 4817982 210 40
22:00:53 4/7/2011 4 7 2011 22 664 524330 4817993 125 39
14:00:38 12/23/2012 12 23 2012 14 663 521313 4817983 209 40
10:01:11 3/6/2013 3 6 2013 10 671 520917 4817982 210 40
18:00:23 3/16/2009 3 16 2009 18 637 523493 4817991 204 40
8:00:54 1/24/2011 1 24 2011 8 642 524254 4817993 125 39
8:01:11 3/23/2013 3 23 2013 8 679 521507 4817984 209 40
16:00:41 2/20/2009 2 20 2009 16 637 525273 4817997 92 40
18:00:26 4/1/2009 4 1 2009 18 634 521816 4817985 208 40
4:00:53 4/7/2009 4 7 2009 4 639 521266 4817983 209 40
4:00:47 2/25/2014 2 25 2014 4 907 524261 4817994 125 39
6:00:53 1/19/2014 1 19 2014 6 671 521779 4817985 208 40
4:00:53 3/25/2008 3 25 2008 4 637 523647 4817992 203 40
20:00:56 1/19/2014 1 19 2014 20 671 521506 4817984 209 40
18:00:47 3/27/2011 3 27 2011 18 660 524284 4817994 125 39



2:00:53 4/1/2010 4 1 2010 2 639 524757 4817996 94 40
12:00:20 1/1/2011 1 1 2011 12 642 522691 4817988 206 40
8:00:20 12/24/2008 12 24 2008 8 632 521916 4817986 208 40
22:00:44 3/5/2014 3 5 2014 22 918 524451 4817995 94 40
10:00:47 3/8/2012 3 8 2012 10 665 521812 4817986 208 40
12:00:47 2/16/2013 2 16 2013 12 680 524588 4817995 94 40
12:00:57 4/26/2011 4 26 2011 12 667 524791 4817996 94 40
18:00:54 12/21/2011 12 21 2011 18 650 524268 4817994 125 39
6:00:41 4/6/2011 4 6 2011 6 660 524266 4817994 125 39
4:00:53 1/19/2014 1 19 2014 4 671 521776 4817986 208 40
12:00:54 12/19/2010 12 19 2010 12 657 521492 4817985 209 40
18:00:40 3/4/2010 3 4 2010 18 633 520798 4817983 211 40
18:01:17 3/16/2010 3 16 2010 18 646 520973 4817983 210 40
22:00:56 1/9/2011 1 9 2011 22 646 521128 4817984 210 40
2:00:54 1/19/2014 1 19 2014 2 671 521772 4817986 208 40
16:00:42 4/19/2011 4 19 2011 16 665 521625 4817986 208 40
16:00:42 2/17/2011 2 17 2011 16 639 526056 4818001 90 40
14:00:26 2/21/2011 2 21 2011 14 801 521552 4817986 209 40
18:00:54 12/5/2010 12 5 2010 18 801 521634 4817986 208 40
16:00:53 1/15/2011 1 15 2011 16 657 520791 4817983 211 40
12:00:51 1/10/2011 1 10 2011 12 650 521871 4817987 208 40
14:00:41 1/31/2011 1 31 2011 14 647 522306 4817988 207 40
2:00:47 2/7/2011 2 7 2011 2 639 524163 4817994 125 39
12:00:48 4/26/2013 4 26 2013 12 671 521502 4817985 209 40
2:00:21 2/21/2009 2 21 2009 2 633 521505 4817986 209 40
18:00:53 4/10/2013 4 10 2013 18 679 521477 4817985 209 40
2:00:31 1/25/2010 1 25 2010 2 644 525938 4818001 91 40
22:00:48 3/27/2011 3 27 2011 22 660 524285 4817995 125 39
18:00:54 2/18/2009 2 18 2009 18 632 526227 4818002 90 40
8:00:30 12/22/2012 12 22 2012 8 671 521791 4817987 208 40
20:00:56 4/6/2014 4 6 2014 20 917 521418 4817985 209 40
18:00:38 4/5/2014 4 5 2014 18 907 522155 4817988 207 40
12:00:50 3/29/2009 3 29 2009 12 646 521983 4817987 208 40
14:00:53 2/9/2012 2 9 2012 14 665 525010 4817998 93 40
22:00:54 1/6/2010 1 6 2010 22 640 522559 4817989 206 40
10:00:53 3/19/2010 3 19 2010 10 646 520961 4817984 210 40
14:00:54 3/20/2014 3 20 2014 14 907 521656 4817986 208 40
14:00:55 2/1/2011 2 1 2011 14 654 521854 4817987 208 40
16:00:53 3/23/2009 3 23 2009 16 647 522218 4817988 207 40
6:00:53 4/7/2012 4 7 2012 6 673 525826 4818001 91 40
0:00:42 3/20/2011 3 20 2011 0 654 521476 4817986 209 40
4:00:53 1/25/2010 1 25 2010 4 644 525940 4818002 91 40
0:01:12 1/19/2014 1 19 2014 0 671 521795 4817987 208 40
6:00:54 3/4/2014 3 4 2014 6 918 523962 4817994 203 40
8:00:53 4/6/2010 4 6 2010 8 639 522391 4817989 207 40
14:00:52 1/22/2011 1 22 2011 14 801 524842 4817998 93 40
4:00:55 1/18/2011 1 18 2011 4 646 520757 4817984 211 40
8:00:27 2/13/2011 2 13 2011 8 638 521268 4817986 209 40
12:01:07 1/26/2011 1 26 2011 12 801 524732 4817997 94 40
8:00:37 4/26/2011 4 26 2011 8 654 524705 4817997 94 40
4:00:53 2/9/2013 2 9 2013 4 680 524102 4817995 125 39
6:00:33 1/18/2010 1 18 2010 6 646 521023 4817985 210 40
2:00:48 3/28/2010 3 28 2010 2 640 525715 4818001 91 40
12:00:43 1/27/2011 1 27 2011 12 801 524289 4817996 125 39



6:00:53 1/23/2010 1 23 2010 6 647 520236 4817983 212 40
0:00:45 12/6/2010 12 6 2010 0 641 522167 4817989 207 40
16:00:54 1/22/2010 1 22 2010 16 643 522028 4817988 207 40
16:00:23 11/27/2010 11 27 2010 16 653 520871 4817985 210 40
22:00:54 12/23/2013 12 23 2013 22 911 525090 4817999 93 40
6:00:54 4/9/2009 4 9 2009 6 634 521368 4817986 209 40
10:00:53 3/18/2010 3 18 2010 10 646 521862 4817988 208 40
0:00:59 3/14/2010 3 14 2010 0 639 520860 4817985 210 40
18:00:48 1/1/2011 1 1 2011 18 653 523599 4817994 204 40
6:00:39 2/21/2009 2 21 2009 6 633 521506 4817987 209 40
10:00:48 2/10/2014 2 10 2014 10 671 521840 4817988 208 40
18:00:22 1/21/2014 1 21 2014 18 671 521283 4817986 209 40
10:00:47 3/7/2010 3 7 2010 10 633 520959 4817985 210 40
10:01:49 1/13/2011 1 13 2011 10 654 521832 4817988 208 40
12:00:53 3/28/2009 3 28 2009 12 646 521442 4817987 209 40
18:00:49 1/22/2011 1 22 2011 18 646 520655 4817984 211 40
16:00:35 1/31/2009 1 31 2009 16 632 521657 4817987 208 40
18:00:41 4/9/2010 4 9 2010 18 641 521892 4817988 208 40
8:00:43 12/19/2008 12 19 2008 8 635 525210 4818000 93 40
4:00:21 12/25/2013 12 25 2013 4 671 521059 4817986 210 40
16:00:33 12/17/2010 12 17 2010 16 647 521248 4817986 209 40
6:00:39 2/24/2013 2 24 2013 6 679 521760 4817988 208 40
10:00:56 1/26/2011 1 26 2011 10 639 524464 4817997 94 40
2:00:42 4/7/2009 4 7 2009 2 639 521164 4817986 210 40
6:00:47 12/25/2013 12 25 2013 6 671 521060 4817986 210 40
12:00:25 1/27/2011 1 27 2011 12 639 524077 4817996 125 39
16:00:42 3/22/2013 3 22 2013 16 677 521105 4817986 210 40
16:00:55 11/30/2011 11 30 2011 16 663 521331 4817987 209 40
22:00:47 1/12/2011 1 12 2011 22 801 524252 4817997 125 39
0:00:19 1/2/2010 1 2 2010 0 638 524343 4817997 125 39
22:00:53 3/28/2010 3 28 2010 22 746 526157 4818004 90 40
4:00:49 3/30/2011 3 30 2011 4 662 524974 4817999 93 40
4:00:56 3/3/2012 3 3 2012 4 666 523151 4817993 205 40
10:00:47 3/28/2009 3 28 2009 10 646 521439 4817987 209 40
8:00:42 4/6/2011 4 6 2011 8 659 523869 4817995 203 40
22:02:00 1/8/2013 1 8 2013 22 663 524194 4817997 125 39
10:00:56 2/1/2011 2 1 2011 10 641 521770 4817988 208 40
2:00:53 12/20/2008 12 20 2008 2 632 522983 4817992 205 40
12:00:43 1/11/2014 1 11 2014 12 917 523945 4817996 203 40
16:00:41 12/21/2011 12 21 2011 16 650 524265 4817997 125 39
20:00:50 2/15/2013 2 15 2013 20 680 524073 4817996 125 39
14:00:28 1/18/2009 1 18 2009 14 634 521702 4817988 208 40
10:00:54 12/25/2013 12 25 2013 10 671 521049 4817986 210 40
4:00:54 2/22/2009 2 22 2009 4 633 521490 4817988 209 40
14:00:13 2/15/2009 2 15 2009 14 633 521135 4817987 210 40
8:01:24 4/5/2013 4 5 2013 8 679 521898 4817989 208 40
2:00:17 3/21/2011 3 21 2011 2 663 521751 4817989 208 40
0:00:20 3/28/2011 3 28 2011 0 660 524286 4817997 125 39
10:00:23 12/15/2011 12 15 2011 10 658 521652 4817988 208 40
2:00:40 4/4/2009 4 4 2009 2 634 522149 4817990 207 40
0:01:51 12/27/2009 12 27 2009 0 640 520887 4817986 210 40
4:01:11 2/24/2013 2 24 2013 4 679 521751 4817989 208 40
14:00:47 2/19/2013 2 19 2013 14 677 521754 4817989 208 40
12:01:18 2/9/2013 2 9 2013 12 675 525206 4818001 93 40



14:00:56 3/5/2014 3 5 2014 14 679 522194 4817990 207 40
12:00:53 2/9/2011 2 9 2011 12 646 521690 4817989 208 40
16:00:54 3/24/2009 3 24 2009 16 646 521602 4817988 209 40
18:00:25 3/3/2014 3 3 2014 18 918 524626 4817999 94 40
20:00:53 12/24/2013 12 24 2013 20 917 520803 4817986 210 40
14:00:24 11/27/2010 11 27 2010 14 653 520874 4817986 210 40
22:00:56 12/19/2013 12 19 2013 22 914 521806 4817989 208 40
4:00:41 2/20/2011 2 20 2011 4 646 521414 4817988 209 40
12:00:38 3/1/2009 3 1 2009 12 633 520973 4817987 210 40
18:01:24 1/6/2010 1 6 2010 18 640 522563 4817992 206 40
10:00:55 1/22/2011 1 22 2011 10 642 525119 4818001 93 40
0:00:31 1/7/2013 1 7 2013 0 675 524144 4817997 125 39
2:00:37 12/16/2012 12 16 2012 2 663 520064 4817984 212 40
12:00:53 2/12/2011 2 12 2011 12 655 521127 4817987 210 40
8:00:55 3/1/2013 3 1 2013 8 677 521688 4817989 208 40
20:01:11 4/14/2013 4 14 2013 20 658 520212 4817984 212 40
2:00:40 12/6/2010 12 6 2010 2 641 522165 4817991 207 40
16:02:13 2/19/2010 2 19 2010 16 647 525544 4818003 92 40
4:00:41 1/29/2011 1 29 2011 4 650 525188 4818001 93 40
22:00:47 2/9/2011 2 9 2011 22 650 521759 4817989 208 40
0:00:48 2/10/2011 2 10 2011 0 650 521762 4817989 208 40
18:00:46 11/27/2010 11 27 2010 18 641 520831 4817986 210 40
8:00:44 12/22/2011 12 22 2011 8 650 524362 4817998 125 39
14:00:56 3/2/2014 3 2 2014 14 917 521226 4817988 209 40
10:01:15 3/28/2011 3 28 2011 10 665 521574 4817989 209 40
22:00:12 4/5/2008 4 5 2008 22 637 523628 4817996 203 40
6:01:19 4/27/2011 4 27 2011 6 669 523251 4817995 204 40
13:43:47 12/17/2013 12 17 2013 13 657 521145 4817988 210 40
18:00:54 2/16/2010 2 16 2010 18 640 525617 4818003 92 40
14:00:53 1/6/2013 1 6 2013 14 675 524149 4817998 125 39
18:00:50 3/22/2010 3 22 2010 18 650 523242 4817995 204 40
10:00:42 1/13/2011 1 13 2011 10 650 522064 4817991 207 40
6:00:42 3/30/2011 3 30 2011 6 662 524266 4817999 125 39
10:00:54 3/19/2010 3 19 2010 10 656 521115 4817988 210 40
8:01:23 1/21/2013 1 21 2013 8 671 524245 4817999 125 39
22:00:54 12/21/2011 12 21 2011 22 650 524271 4817999 125 39
0:00:53 11/27/2010 11 27 2010 0 657 520235 4817985 212 40
0:00:47 3/29/2010 3 29 2010 0 746 526151 4818006 90 40
16:01:12 2/17/2011 2 17 2011 16 642 526043 4818005 90 40
14:00:55 3/13/2010 3 13 2010 14 646 521266 4817989 209 40
14:00:56 12/21/2011 12 21 2011 14 650 524266 4817999 125 39
22:00:41 4/4/2009 4 4 2009 22 639 521368 4817989 209 40
8:00:53 1/13/2014 1 13 2014 8 917 523952 4817998 203 40
18:00:47 1/25/2011 1 25 2011 18 650 523947 4817998 203 40
10:00:57 12/5/2010 12 5 2010 10 650 521752 4817990 208 40
14:00:26 2/25/2009 2 25 2009 14 634 521106 4817988 210 40
22:00:49 3/5/2010 3 5 2010 22 638 524171 4817999 125 39
0:00:17 3/6/2010 3 6 2010 0 638 524173 4817999 125 39
18:00:53 3/20/2013 3 20 2013 18 658 521100 4817988 210 40
6:00:48 3/1/2013 3 1 2013 6 677 521691 4817990 208 40
8:01:12 4/7/2011 4 7 2011 8 658 524404 4818000 125 39
2:00:20 4/4/2009 4 4 2009 2 633 521671 4817990 208 40
10:00:48 3/5/2011 3 5 2011 10 650 521019 4817988 210 40
16:01:13 12/23/2012 12 23 2012 16 663 521288 4817989 209 40



0:01:23 3/26/2013 3 26 2013 0 679 524602 4818001 94 40
2:00:53 3/22/2014 3 22 2014 2 679 521824 4817991 208 40
12:00:43 12/28/2011 12 28 2011 12 650 523094 4817995 205 40
2:00:47 12/18/2013 12 18 2013 2 908 521963 4817991 208 40
2:00:41 3/27/2010 3 27 2010 2 655 525237 4818003 92 40
8:00:55 1/14/2011 1 14 2011 8 646 521483 4817990 209 40
6:00:56 1/7/2010 1 7 2010 6 639 521461 4817990 209 40
6:00:39 11/28/2013 11 28 2013 6 914 521128 4817989 210 40
6:00:33 1/18/2011 1 18 2011 6 646 520753 4817988 211 40
22:00:56 2/25/2014 2 25 2014 22 679 521574 4817990 209 40
14:00:53 11/27/2010 11 27 2010 14 638 521331 4817990 209 40
4:01:09 1/7/2010 1 7 2010 4 639 521419 4817990 209 40
0:00:42 3/31/2012 3 31 2012 0 678 526175 4818007 90 40
12:00:53 12/17/2010 12 17 2010 12 657 520612 4817988 211 40
4:00:53 4/9/2009 4 9 2009 4 634 521369 4817990 209 40
2:00:50 5/8/2009 5 8 2009 2 642 524539 4818001 94 40
6:00:47 12/25/2009 12 25 2009 6 640 521070 4817989 210 40
6:00:47 3/25/2008 3 25 2008 6 637 523649 4817998 203 40
8:00:41 2/21/2011 2 21 2011 8 657 521646 4817991 208 40
0:00:54 4/5/2009 4 5 2009 0 639 521366 4817990 209 40
12:00:41 2/15/2009 2 15 2009 12 633 521130 4817989 210 40
16:00:49 11/27/2010 11 27 2010 16 638 521330 4817990 209 40
4:00:29 3/23/2010 3 23 2010 4 651 524605 4818001 94 40
0:00:53 2/9/2009 2 9 2009 0 633 524702 4818002 94 40
2:01:20 2/13/2013 2 13 2013 2 677 521796 4817992 208 40
4:00:32 4/17/2012 4 17 2012 4 666 522978 4817996 205 40
18:01:20 12/16/2012 12 16 2012 18 671 525944 4818006 91 40
8:00:41 12/19/2010 12 19 2010 8 657 520907 4817989 210 40
6:02:46 4/16/2011 4 16 2011 6 664 523058 4817996 205 40
4:00:50 2/21/2009 2 21 2009 4 633 521506 4817991 209 40
12:00:11 2/7/2014 2 7 2014 12 909 521672 4817991 208 40
22:00:54 3/13/2014 3 13 2014 22 907 521345 4817990 209 40
14:00:55 2/16/2013 2 16 2013 14 679 524391 4818001 125 39
0:00:48 4/9/2009 4 9 2009 0 634 521368 4817990 209 40
4:00:54 12/20/2008 12 20 2008 4 632 522996 4817996 205 40
6:00:30 4/3/2008 4 3 2008 6 632 521684 4817992 208 40
18:00:31 2/19/2011 2 19 2011 18 654 520880 4817989 210 40
2:00:41 4/9/2009 4 9 2009 2 634 521368 4817991 209 40
0:00:56 4/11/2010 4 11 2010 0 646 521941 4817992 208 40
14:00:47 2/28/2014 2 28 2014 14 914 521761 4817992 208 40
0:00:56 4/1/2010 4 1 2010 0 638 524476 4818001 94 40
14:01:12 1/17/2010 1 17 2010 14 646 521154 4817990 210 40
22:00:48 4/2/2012 4 2 2012 22 670 525230 4818004 92 40
2:00:54 1/23/2010 1 23 2010 2 640 522960 4817996 205 40
16:00:59 1/6/2013 1 6 2013 16 675 524146 4818000 125 39
16:00:59 4/4/2009 4 4 2009 16 647 520906 4817989 210 40
14:01:18 1/12/2014 1 12 2014 14 916 524624 4818002 94 40
6:00:48 2/21/2009 2 21 2009 6 632 524873 4818003 93 40
4:00:42 3/19/2008 3 19 2008 4 634 523545 4817998 204 40
0:00:54 3/27/2014 3 27 2014 0 918 525773 4818006 91 40
16:00:50 2/15/2013 2 15 2013 16 680 524186 4818000 125 39
10:00:47 12/24/2008 12 24 2008 10 634 524206 4818001 125 39
4:00:24 2/21/2009 2 21 2009 4 632 524874 4818003 93 40
10:00:54 11/17/2010 11 17 2010 10 650 521556 4817992 209 40



8:00:55 4/9/2011 4 9 2011 8 655 521827 4817993 208 40
0:00:22 3/21/2012 3 21 2012 0 666 521272 4817991 209 40
12:00:47 3/24/2013 3 24 2013 12 679 521326 4817991 209 40
4:00:38 1/6/2012 1 6 2012 4 665 525823 4818007 91 40
4:00:42 3/22/2014 3 22 2014 4 679 521831 4817993 208 40
4:01:11 1/23/2010 1 23 2010 4 640 522959 4817996 205 40
12:00:47 12/24/2008 12 24 2008 12 634 524205 4818001 125 39
8:00:55 2/24/2013 2 24 2013 8 679 521752 4817993 208 40
16:00:47 1/10/2014 1 10 2014 16 917 524045 4818000 125 39
18:00:54 3/27/2011 3 27 2011 18 666 522227 4817994 207 40
6:00:53 4/27/2011 4 27 2011 6 666 526129 4818008 90 40
14:01:14 1/16/2014 1 16 2014 14 671 521354 4817991 209 40
12:01:12 2/16/2014 2 16 2014 12 916 521103 4817991 210 40
2:00:42 4/23/2013 4 23 2013 2 658 520934 4817990 210 40
6:00:36 2/22/2009 2 22 2009 6 633 521487 4817992 209 40
18:00:56 4/1/2012 4 1 2012 18 670 523397 4817998 204 40
6:00:11 4/6/2011 4 6 2011 6 662 524254 4818001 125 39
20:00:42 2/25/2014 2 25 2014 20 916 521295 4817991 209 40
14:00:53 4/24/2009 4 24 2009 14 640 525991 4818008 91 40
12:01:11 2/16/2014 2 16 2014 12 917 520765 4817990 211 40
10:00:23 2/16/2014 2 16 2014 10 916 521169 4817991 210 40
12:02:34 3/2/2014 3 2 2014 12 917 521206 4817991 209 40
22:00:45 4/1/2011 4 1 2011 22 668 521503 4817992 209 40
2:00:54 4/17/2012 4 17 2012 2 666 522975 4817997 205 40
14:00:39 2/27/2009 2 27 2009 14 633 521793 4817993 208 40
12:00:54 2/1/2011 2 1 2011 12 801 521759 4817993 208 40
18:00:53 2/1/2011 2 1 2011 18 638 521846 4817993 208 40
0:00:41 11/23/2010 11 23 2010 0 641 521161 4817991 210 40
22:00:47 2/1/2011 2 1 2011 22 638 521847 4817993 208 40
14:00:42 3/7/2010 3 7 2010 14 633 520970 4817991 210 40
6:00:55 2/20/2011 2 20 2011 6 646 521410 4817992 209 40
10:00:57 12/17/2013 12 17 2013 10 914 521282 4817992 209 40
14:00:47 4/16/2012 4 16 2012 14 671 521777 4817993 208 40
6:00:41 3/2/2011 3 2 2011 6 655 521972 4817994 208 40
12:00:54 1/16/2014 1 16 2014 12 671 521334 4817992 209 40
14:00:51 4/9/2009 4 9 2009 14 633 522387 4817995 207 40
12:00:56 4/10/2013 4 10 2013 12 679 521094 4817991 210 40
10:00:35 4/16/2011 4 16 2011 10 665 522014 4817994 207 40
6:00:53 1/26/2014 1 26 2014 6 907 521679 4817993 208 40
18:00:48 2/5/2010 2 5 2010 18 640 521126 4817991 210 40
0:00:57 12/30/2009 12 30 2009 0 646 522088 4817994 207 40
6:00:21 12/22/2011 12 22 2011 6 650 524361 4818002 125 39
22:00:42 3/31/2010 3 31 2010 22 638 524477 4818003 94 40
16:00:41 11/29/2009 11 29 2009 16 633 522932 4817997 205 40
22:00:50 3/20/2012 3 20 2012 22 666 521273 4817992 209 40
14:00:48 4/23/2009 4 23 2009 14 646 521536 4817993 209 40
8:00:47 12/23/2012 12 23 2012 8 670 521770 4817994 208 40
8:00:53 2/9/2014 2 9 2014 8 908 524022 4818001 125 39
18:00:42 2/25/2009 2 25 2009 18 633 521141 4817992 210 40
10:01:24 11/20/2011 11 20 2011 10 650 524599 4818003 94 40
10:01:03 3/4/2010 3 4 2010 10 633 520908 4817991 210 40
6:00:47 12/19/2008 12 19 2008 6 633 525115 4818005 93 40
14:00:54 1/13/2010 1 13 2010 14 638 521395 4817993 209 40
22:00:54 3/26/2010 3 26 2010 22 655 525732 4818008 91 40



20:00:54 3/5/2013 3 5 2013 20 677 520811 4817991 210 40
14:00:47 3/23/2009 3 23 2009 14 647 522203 4817995 207 40
12:01:12 2/7/2014 2 7 2014 12 671 521639 4817993 208 40
4:00:42 12/24/2009 12 24 2009 4 640 521932 4817994 208 40
8:00:41 3/19/2008 3 19 2008 8 633 521953 4817995 208 40
10:01:24 1/22/2011 1 22 2011 10 801 524837 4818005 93 40
18:00:51 2/15/2011 2 15 2011 18 801 524199 4818002 125 39
16:00:29 2/16/2010 2 16 2010 16 633 524919 4818005 93 40
10:00:55 1/10/2011 1 10 2011 10 646 521804 4817994 208 40
6:00:47 1/11/2011 1 11 2011 6 638 521806 4817994 208 40
4:00:53 12/9/2011 12 9 2011 4 655 522120 4817995 207 40
2:00:46 12/31/2010 12 31 2010 2 801 523366 4818000 204 40
22:00:47 12/9/2010 12 9 2010 22 650 522417 4817996 206 40
10:00:24 1/18/2010 1 18 2010 10 638 521341 4817993 209 40
0:00:14 3/3/2009 3 3 2009 0 637 523521 4818000 204 40
2:00:41 12/25/2013 12 25 2013 2 671 521067 4817992 210 40
22:00:54 2/13/2011 2 13 2011 22 638 521369 4817993 209 40
10:00:41 4/21/2013 4 21 2013 10 658 521674 4817994 208 40
2:00:56 3/23/2010 3 23 2010 2 651 524605 4818004 94 40
6:00:53 3/23/2011 3 23 2011 6 661 521505 4817994 209 40
0:00:42 12/20/2010 12 20 2010 0 657 520780 4817991 211 40
2:00:30 4/14/2012 4 14 2012 2 676 525265 4818007 92 40
6:00:54 4/11/2010 4 11 2010 6 652 521026 4817992 210 40
10:00:54 12/17/2010 12 17 2010 10 657 520606 4817991 211 40
6:00:42 4/30/2011 4 30 2011 6 658 525506 4818008 92 40
10:00:25 2/26/2010 2 26 2010 10 633 521875 4817995 208 40
16:00:23 3/28/2011 3 28 2011 16 658 521662 4817994 208 40
18:00:52 4/1/2012 4 1 2012 18 681 522201 4817996 207 40
10:00:41 1/10/2011 1 10 2011 10 650 521795 4817995 208 40
18:00:20 4/2/2011 4 2 2011 18 661 524392 4818004 125 39
2:00:54 3/6/2014 3 6 2014 2 918 524353 4818004 125 39
6:00:56 3/22/2014 3 22 2014 6 679 521823 4817995 208 40
2:00:47 3/3/2014 3 3 2014 2 679 521347 4817994 209 40
4:00:26 12/13/2011 12 13 2011 4 659 524158 4818003 125 39
10:02:53 2/17/2009 2 17 2009 10 633 521934 4817996 208 40
16:00:26 1/23/2011 1 23 2011 16 650 523887 4818002 203 40
18:00:47 1/17/2010 1 17 2010 18 646 521062 4817993 210 40
2:00:49 2/13/2011 2 13 2011 2 646 523720 4818002 203 40
8:00:48 2/17/2009 2 17 2009 8 634 521305 4817994 209 40
2:01:11 4/23/2009 4 23 2009 2 639 523026 4817999 205 40
22:00:28 1/25/2014 1 25 2014 22 907 521706 4817995 208 40
10:00:50 1/23/2010 1 23 2010 10 647 520538 4817991 211 40
22:00:48 12/22/2012 12 22 2012 22 677 521661 4817995 208 40
0:00:32 3/1/2009 3 1 2009 0 633 521726 4817995 208 40
12:00:31 2/16/2013 2 16 2013 12 679 524394 4818004 125 39
4:01:24 1/17/2011 1 17 2011 4 650 520993 4817993 210 40
14:00:47 4/2/2011 4 2 2011 14 654 521075 4817993 210 40
8:00:53 1/1/2010 1 1 2010 8 646 521954 4817996 208 40
22:00:52 4/22/2009 4 22 2009 22 639 522946 4818000 205 40
22:00:54 2/8/2009 2 8 2009 22 633 524644 4818006 94 40
22:01:38 4/25/2014 4 25 2014 22 917 521005 4817993 210 40
18:00:53 1/31/2009 1 31 2009 18 632 521663 4817995 208 40
10:00:53 1/16/2014 1 16 2014 10 671 521335 4817994 209 40
14:00:31 1/2/2014 1 2 2014 14 907 520827 4817993 210 40



0:00:54 3/14/2010 3 14 2010 0 647 524333 4818005 125 39
22:00:41 3/11/2010 3 11 2010 22 643 524973 4818007 93 40
0:00:42 4/23/2013 4 23 2013 0 658 521098 4817994 210 40
4:00:26 2/1/2009 2 1 2009 4 632 521700 4817996 208 40
8:00:55 2/13/2014 2 13 2014 8 909 522364 4817998 207 40
6:00:47 2/17/2014 2 17 2014 6 916 521040 4817994 210 40
8:00:41 2/1/2011 2 1 2011 8 655 522268 4817998 207 40
0:00:47 4/3/2012 4 3 2012 0 670 525231 4818008 92 40
2:00:50 2/10/2011 2 10 2011 2 650 521771 4817996 208 40
2:00:25 3/27/2011 3 27 2011 2 660 523749 4818003 203 40
14:00:53 3/22/2013 3 22 2013 14 677 521116 4817994 210 40
2:00:44 2/8/2009 2 8 2009 2 632 521272 4817995 209 40
10:01:11 12/23/2012 12 23 2012 10 670 521693 4817996 208 40
10:00:54 3/23/2014 3 23 2014 10 917 520880 4817993 210 40
16:00:54 4/1/2012 4 1 2012 16 681 522125 4817997 207 40
10:00:49 2/17/2011 2 17 2011 10 657 521569 4817996 209 40
10:00:48 5/16/2011 5 16 2011 10 667 521919 4817997 208 40
6:00:44 3/9/2009 3 9 2009 6 633 521278 4817995 209 40
4:00:53 4/11/2010 4 11 2010 4 652 520980 4817994 210 40
22:00:47 4/11/2009 4 11 2009 22 637 525742 4818010 91 40
8:00:48 3/19/2010 3 19 2010 8 641 521098 4817994 210 40
18:00:24 4/30/2009 4 30 2009 18 640 522131 4817998 207 40
22:00:54 3/27/2011 3 27 2011 22 668 524324 4818005 125 39
12:00:53 4/8/2013 4 8 2013 12 679 521288 4817995 209 40
2:00:42 12/30/2009 12 30 2009 2 647 521017 4817994 210 40
8:00:42 1/29/2011 1 29 2011 8 646 524973 4818008 93 40
12:00:48 12/27/2009 12 27 2009 12 643 521847 4817997 208 40
4:00:52 3/11/2014 3 11 2014 4 907 520994 4817994 210 40
20:00:49 2/6/2014 2 6 2014 20 916 523946 4818004 203 40
4:00:44 1/29/2009 1 29 2009 4 632 521189 4817995 210 40
12:01:08 2/7/2010 2 7 2010 12 638 521201 4817995 210 40
18:00:42 4/19/2009 4 19 2009 18 634 520961 4817994 210 40
14:00:42 12/24/2008 12 24 2008 14 634 524210 4818005 125 39
6:01:05 2/10/2012 2 10 2012 6 665 524976 4818008 93 40
14:00:55 3/22/2014 3 22 2014 14 679 521263 4817995 209 40
4:00:41 2/17/2014 2 17 2014 4 916 521012 4817994 210 40
22:00:41 4/26/2011 4 26 2011 22 658 525840 4818011 91 40
12:00:36 1/8/2011 1 8 2011 12 641 521503 4817996 209 40
8:00:58 2/20/2010 2 20 2010 8 647 524943 4818008 93 40
0:00:41 4/27/2011 4 27 2011 0 658 525837 4818011 91 40
2:00:54 12/30/2009 12 30 2009 2 646 522091 4817998 207 40
8:00:37 12/24/2009 12 24 2009 8 641 521154 4817995 210 40
0:00:49 1/26/2014 1 26 2014 0 907 521715 4817997 208 40
18:00:47 1/19/2010 1 19 2010 18 643 524819 4818008 93 40
2:01:10 4/16/2014 4 16 2014 2 916 525385 4818010 92 40
14:00:47 11/25/2010 11 25 2010 14 641 520911 4817994 210 40
18:00:54 12/21/2011 12 21 2011 18 650 524265 4818006 125 39
2:00:20 4/16/2011 4 16 2011 2 658 523028 4818002 205 40
22:00:53 12/21/2012 12 21 2012 22 671 521674 4817997 208 40
8:00:23 12/8/2008 12 8 2008 8 633 522485 4818000 206 40
16:00:42 4/19/2008 4 19 2008 16 633 522465 4818000 206 40
18:01:17 5/4/2009 5 4 2009 18 640 521068 4817995 210 40
10:01:24 3/5/2011 3 5 2011 10 654 520966 4817995 210 40
2:01:20 5/5/2011 5 5 2011 2 665 520854 4817995 210 40



12:00:20 3/26/2011 3 26 2011 12 801 521111 4817995 210 40
16:00:33 2/7/2011 2 7 2011 16 642 525908 4818012 91 40
16:00:48 2/13/2014 2 13 2014 16 908 526355 4818014 90 40
6:00:53 12/22/2012 12 22 2012 6 671 521780 4817998 208 40
14:00:53 1/11/2014 1 11 2014 14 917 523944 4818005 203 40
12:00:51 1/16/2011 1 16 2011 12 654 521405 4817996 209 40
18:00:51 3/19/2010 3 19 2010 18 801 520920 4817995 210 40
18:01:01 1/18/2014 1 18 2014 18 671 521713 4817998 208 40
2:00:23 2/1/2011 2 1 2011 2 655 522303 4818000 207 40
8:00:43 4/16/2008 4 16 2008 8 635 521123 4817996 210 40
0:00:56 11/23/2010 11 23 2010 0 643 521538 4817997 209 40
0:00:54 4/17/2012 4 17 2012 0 666 522966 4818002 205 40
10:00:53 1/21/2013 1 21 2013 10 671 524245 4818006 125 39
12:00:53 3/7/2010 3 7 2010 12 633 520965 4817995 210 40
0:00:54 2/25/2010 2 25 2010 0 647 523793 4818005 203 40
4:01:34 2/20/2013 2 20 2013 4 663 521731 4817998 208 40
22:00:43 3/16/2010 3 16 2010 22 641 521584 4817997 209 40
14:00:28 12/26/2009 12 26 2009 14 647 521812 4817998 208 40
22:00:53 4/16/2011 4 16 2011 22 668 526150 4818014 90 40
8:00:31 4/22/2011 4 22 2011 8 665 522431 4818000 206 40
10:00:41 3/24/2013 3 24 2013 10 679 521318 4817997 209 40
8:00:53 12/25/2009 12 25 2009 8 640 521084 4817996 210 40
2:00:20 4/3/2008 4 3 2008 2 632 521680 4817998 208 40
12:00:30 2/11/2010 2 11 2010 12 643 524303 4818007 125 39
4:00:54 4/23/2009 4 23 2009 4 639 523029 4818002 205 40
12:00:47 3/7/2013 3 7 2013 12 677 520868 4817995 210 40
8:00:24 2/6/2009 2 6 2009 8 632 521839 4817998 208 40
4:00:54 3/3/2014 3 3 2014 4 679 521350 4817997 209 40
10:00:43 2/9/2014 2 9 2014 10 671 521404 4817997 209 40
18:01:50 3/26/2010 3 26 2010 18 643 525769 4818012 91 40
12:00:44 4/14/2010 4 14 2010 12 652 521469 4817997 209 40
22:00:27 4/2/2008 4 2 2008 22 632 521551 4817998 209 40
12:00:50 2/8/2014 2 8 2014 12 679 521390 4817997 209 40
6:00:59 1/11/2011 1 11 2011 6 646 521743 4817998 208 40
22:00:53 2/6/2014 2 6 2014 22 916 523950 4818006 203 40
12:00:41 2/6/2012 2 6 2012 12 658 521343 4817997 209 40
2:00:54 4/6/2011 4 6 2011 2 664 524287 4818007 125 39
14:00:47 3/23/2014 3 23 2014 14 679 521506 4817998 209 40
10:01:23 1/22/2011 1 22 2011 10 638 525113 4818010 93 40
22:00:54 1/1/2010 1 1 2010 22 639 525255 4818011 92 40
10:01:09 2/10/2014 2 10 2014 10 916 521979 4817999 208 40
0:00:43 3/14/2009 3 14 2009 0 633 521265 4817997 209 40
14:00:46 2/8/2011 2 8 2011 14 646 520875 4817996 210 40
12:00:54 12/25/2013 12 25 2013 12 671 521031 4817996 210 40
18:00:42 4/1/2012 4 1 2012 18 663 522819 4818002 205 40
10:00:22 12/20/2012 12 20 2012 10 658 521344 4817997 209 40
18:00:31 3/29/2012 3 29 2012 18 678 525734 4818013 91 40
8:00:28 3/26/2010 3 26 2010 8 746 526296 4818015 90 40
2:00:47 1/18/2010 1 18 2010 2 646 521025 4817996 210 40
2:00:47 5/7/2011 5 7 2011 2 654 523935 4818006 203 40
8:00:15 2/2/2011 2 2 2011 8 654 521813 4817999 208 40
16:00:42 11/30/2011 11 30 2011 16 801 521116 4817997 210 40
14:00:24 3/28/2011 3 28 2011 14 658 521650 4817999 208 40
2:00:56 1/11/2013 1 11 2013 2 675 523528 4818005 204 40



22:00:49 11/21/2010 11 21 2010 22 643 522124 4818000 207 40
10:01:00 1/29/2011 1 29 2011 10 639 525293 4818011 92 40
16:01:24 3/23/2014 3 23 2014 16 679 521559 4817998 209 40
8:00:23 3/22/2010 3 22 2010 8 638 521486 4817998 209 40
18:00:53 2/4/2010 2 4 2010 18 633 521918 4817999 208 40
2:00:53 3/20/2012 3 20 2012 2 663 521370 4817998 209 40
6:00:53 2/20/2013 2 20 2013 6 679 521680 4817999 208 40
2:00:53 12/3/2012 12 3 2012 2 670 525942 4818014 91 40
8:00:53 4/15/2010 4 15 2010 8 653 521061 4817997 210 40
10:00:49 2/11/2010 2 11 2010 10 643 524303 4818008 125 39
0:00:25 2/12/2009 2 12 2009 0 632 521713 4817999 208 40
16:00:48 2/15/2009 2 15 2009 16 633 521125 4817997 210 40
8:00:39 1/26/2014 1 26 2014 8 907 521684 4817999 208 40
18:00:41 12/18/2010 12 18 2010 18 657 520767 4817996 211 40
6:00:54 12/24/2009 12 24 2009 6 640 521930 4818000 208 40
8:00:53 3/10/2014 3 10 2014 8 679 521179 4817997 210 40
8:00:53 2/25/2010 2 25 2010 8 633 521789 4817999 208 40
0:01:12 4/27/2010 4 27 2010 0 646 522227 4818001 207 40
12:00:53 12/24/2013 12 24 2013 12 671 521066 4817997 210 40
6:00:47 1/1/2014 1 1 2014 6 911 524454 4818008 94 40
6:00:42 4/16/2011 4 16 2011 6 658 523084 4818004 205 40
12:00:53 12/23/2012 12 23 2012 12 670 521693 4817999 208 40
2:00:53 4/3/2010 4 3 2010 2 746 525866 4818014 91 40
10:00:24 3/23/2011 3 23 2011 10 801 521866 4818000 208 40
18:00:54 4/1/2010 4 1 2010 18 646 524265 4818008 125 39
12:00:53 1/1/2010 1 1 2010 12 646 521937 4818000 208 40
14:00:45 1/10/2014 1 10 2014 14 907 524531 4818009 94 40
6:00:53 3/3/2014 3 3 2014 6 679 521347 4817998 209 40
6:00:53 4/23/2013 4 23 2013 6 671 520994 4817997 210 40
16:00:49 1/2/2014 1 2 2014 16 907 520819 4817997 210 40
22:00:54 1/25/2012 1 25 2012 22 666 525536 4818013 92 40
2:00:54 3/19/2008 3 19 2008 2 634 523539 4818006 204 40
16:00:40 12/18/2010 12 18 2010 16 657 520789 4817997 211 40
22:00:56 3/12/2010 3 12 2010 22 638 521178 4817998 210 40
16:00:42 2/10/2009 2 10 2009 16 634 522223 4818001 207 40
22:00:51 1/17/2010 1 17 2010 22 641 520205 4817995 212 40
12:00:54 2/8/2011 2 8 2011 12 646 520879 4817997 210 40
4:00:49 4/3/2008 4 3 2008 4 632 521692 4818000 208 40
0:00:47 1/18/2010 1 18 2010 0 646 521021 4817998 210 40
4:00:56 3/1/2013 3 1 2013 4 671 521315 4817999 209 40
6:00:20 1/29/2009 1 29 2009 6 632 521188 4817998 210 40
12:00:53 3/7/2013 3 7 2013 12 671 520827 4817997 210 40
18:00:35 3/13/2010 3 13 2010 18 641 522187 4818001 207 40
1:58:42 12/22/2013 12 22 2013 1 657 520764 4817997 211 40
10:00:54 1/1/2010 1 1 2010 10 646 521933 4818001 208 40
10:00:50 11/23/2011 11 23 2011 10 647 521340 4817999 209 40
22:00:48 11/26/2010 11 26 2010 22 657 520234 4817995 212 40
22:00:31 12/12/2011 12 12 2011 22 659 524152 4818008 125 39
6:01:23 1/1/2010 1 1 2010 6 644 525914 4818015 91 40
18:00:47 4/5/2011 4 5 2011 18 667 525966 4818015 91 40
2:01:11 3/1/2014 3 1 2014 2 916 521832 4818000 208 40
8:00:53 3/20/2008 3 20 2008 8 635 521869 4818000 208 40
8:01:12 1/11/2011 1 11 2011 8 654 521773 4818000 208 40
12:00:44 3/23/2011 3 23 2011 12 655 521861 4818001 208 40



22:00:32 3/13/2009 3 13 2009 22 633 521265 4817999 209 40
20:00:53 1/18/2014 1 18 2014 20 671 521719 4818000 208 40
6:00:42 4/23/2013 4 23 2013 6 658 520946 4817998 210 40
4:01:14 1/18/2010 1 18 2010 4 646 521022 4817998 210 40
16:00:11 2/1/2009 2 1 2009 16 632 521279 4817999 209 40
8:00:55 4/22/2011 4 22 2011 8 654 524401 4818009 125 39
10:00:52 12/24/2013 12 24 2013 10 671 521067 4817998 210 40
2:00:53 4/17/2011 4 17 2011 2 662 526253 4818016 90 40
2:00:40 4/20/2008 4 20 2008 2 631 523085 4818005 205 40
0:00:44 3/27/2011 3 27 2011 0 660 523748 4818007 203 40
18:00:54 4/29/2009 4 29 2009 18 646 520984 4817998 210 40
2:00:48 3/18/2011 3 18 2011 2 801 521314 4817999 209 40
20:00:35 3/10/2014 3 10 2014 20 916 526123 4818016 90 40
0:00:24 4/16/2011 4 16 2011 0 664 523032 4818005 205 40
6:00:54 3/27/2008 3 27 2008 6 636 521726 4818000 208 40
12:00:41 1/24/2013 1 24 2013 12 677 521802 4818001 208 40
18:00:53 1/17/2011 1 17 2011 18 639 522435 4818003 206 40
18:00:42 1/22/2011 1 22 2011 18 801 524114 4818009 125 39
22:00:54 3/22/2013 3 22 2013 22 677 520922 4817998 210 40
0:00:47 1/2/2011 1 2 2011 0 653 523551 4818007 204 40
14:00:23 12/17/2010 12 17 2010 14 657 520578 4817997 211 40
2:00:41 4/17/2011 4 17 2011 2 668 526149 4818016 90 40
12:01:06 2/9/2012 2 9 2012 12 665 525110 4818012 93 40
12:00:41 2/12/2011 2 12 2011 12 641 520877 4817998 210 40
6:00:56 2/2/2011 2 2 2011 6 654 521809 4818001 208 40
2:00:41 1/8/2012 1 8 2012 2 658 521139 4817999 210 40
8:00:42 1/7/2010 1 7 2010 8 639 521417 4818000 209 40
14:00:26 2/9/2013 2 9 2013 14 675 525212 4818013 93 40
18:00:42 3/4/2010 3 4 2010 18 644 524265 4818009 125 39
4:00:48 3/18/2011 3 18 2011 4 801 521316 4817999 209 40
16:00:53 1/28/2014 1 28 2014 16 671 521319 4817999 209 40
14:00:23 12/27/2009 12 27 2009 14 639 521725 4818001 208 40
18:01:00 3/1/2010 3 1 2010 18 643 521115 4817999 210 40
14:00:50 2/1/2011 2 1 2011 14 641 522064 4818002 207 40
4:00:50 3/30/2011 3 30 2011 4 668 524914 4818012 93 40
14:00:17 1/31/2011 1 31 2011 14 657 522158 4818002 207 40
10:00:14 4/15/2010 4 15 2010 10 653 521059 4817999 210 40
2:00:54 12/22/2012 12 22 2012 2 671 521734 4818001 208 40
0:00:53 12/13/2011 12 13 2011 0 659 524150 4818009 125 39
2:01:01 3/14/2010 3 14 2010 2 638 520997 4817999 210 40
12:00:47 2/26/2011 2 26 2011 12 657 521196 4817999 210 40
22:00:23 1/1/2011 1 1 2011 22 653 523551 4818007 204 40
0:00:34 3/28/2011 3 28 2011 0 668 524326 4818010 125 39
0:00:56 4/24/2009 4 24 2009 0 639 523035 4818006 205 40
14:00:49 2/11/2010 2 11 2010 14 643 524301 4818010 125 39
0:00:14 4/2/2008 4 2 2008 0 632 521383 4818000 209 40
0:00:54 12/22/2012 12 22 2012 0 671 521744 4818001 208 40
4:00:42 1/13/2009 1 13 2009 4 634 523563 4818008 204 40
12:00:41 1/17/2010 1 17 2010 12 646 521191 4818000 210 40
0:00:54 2/8/2009 2 8 2009 0 632 521270 4818000 209 40
22:00:47 1/18/2014 1 18 2014 22 671 521722 4818001 208 40
22:00:48 2/28/2009 2 28 2009 22 633 521733 4818002 208 40
22:00:54 1/10/2014 1 10 2014 22 917 523799 4818009 203 40
4:00:13 3/17/2009 3 17 2009 4 643 521406 4818001 209 40



4:00:29 4/2/2014 4 2 2014 4 917 521903 4818002 208 40
18:00:54 2/1/2010 2 1 2010 18 643 523556 4818008 204 40
14:00:54 2/1/2009 2 1 2009 14 632 521530 4818001 209 40
0:00:50 4/16/2011 4 16 2011 0 658 523032 4818006 205 40
2:00:17 2/1/2009 2 1 2009 2 632 521675 4818001 208 40
12:00:48 3/28/2009 3 28 2009 12 647 521384 4818001 209 40
4:00:41 4/4/2011 4 4 2011 4 666 524487 4818011 94 40
0:00:53 3/22/2010 3 22 2010 0 652 523119 4818006 205 40
22:00:49 4/15/2011 4 15 2011 22 664 523038 4818006 205 40
18:00:57 3/29/2010 3 29 2010 18 642 524518 4818011 94 40
18:00:53 2/28/2009 2 28 2009 18 633 521718 4818002 208 40
10:00:27 1/15/2010 1 15 2010 10 647 520928 4817999 210 40
2:00:53 12/30/2009 12 30 2009 2 639 522181 4818003 207 40
18:00:48 3/19/2010 3 19 2010 18 656 520885 4817999 210 40
4:00:41 4/23/2013 4 23 2013 4 658 520928 4817999 210 40
8:00:53 12/20/2013 12 20 2013 8 914 521269 4818001 209 40
2:00:56 4/13/2010 4 13 2010 2 653 522032 4818003 207 40
8:00:47 3/2/2011 3 2 2011 8 655 521975 4818003 208 40
6:00:53 2/3/2010 2 3 2010 6 640 524708 4818012 94 40
22:00:44 4/15/2014 4 15 2014 22 916 525062 4818014 93 40
2:00:44 2/14/2011 2 14 2011 2 657 521236 4818000 209 40
10:00:41 3/3/2013 3 3 2013 10 658 521738 4818002 208 40
0:00:54 4/17/2011 4 17 2011 0 668 526150 4818018 90 40
22:00:55 11/27/2010 11 27 2010 22 641 520832 4817999 210 40
18:00:41 3/27/2011 3 27 2011 18 668 524325 4818011 125 39
4:00:53 2/20/2013 2 20 2013 4 679 521682 4818002 208 40
6:01:26 2/9/2014 2 9 2014 6 908 524016 4818010 125 39
18:00:55 1/6/2009 1 6 2009 18 632 522089 4818003 207 40
0:00:30 2/17/2010 2 17 2010 0 639 525088 4818014 93 40
10:00:51 2/9/2012 2 9 2012 10 663 524936 4818013 93 40
0:00:49 3/23/2013 3 23 2013 0 677 520918 4818000 210 40
14:00:48 12/9/2010 12 9 2010 14 801 521249 4818001 209 40
6:00:54 1/11/2013 1 11 2013 6 675 523525 4818009 204 40
4:00:54 2/8/2009 2 8 2009 4 632 521325 4818001 209 40
8:00:54 2/27/2014 2 27 2014 8 914 521788 4818003 208 40
4:00:19 12/30/2009 12 30 2009 4 647 521000 4818000 210 40
22:00:53 3/17/2011 3 17 2011 22 801 521309 4818001 209 40
0:00:53 4/13/2010 4 13 2010 0 653 522029 4818004 207 40
8:00:54 4/28/2010 4 28 2010 8 646 521902 4818003 208 40
8:00:41 3/19/2010 3 19 2010 8 653 521041 4818001 210 40
0:00:47 2/13/2011 2 13 2011 0 646 523721 4818009 203 40
22:00:43 4/7/2011 4 7 2011 22 801 524389 4818012 125 39
20:00:54 1/3/2012 1 3 2012 20 663 521738 4818003 208 40
10:00:38 3/23/2011 3 23 2011 10 655 521860 4818003 208 40
4:00:50 4/16/2011 4 16 2011 4 658 523093 4818007 205 40
18:00:53 12/26/2012 12 26 2012 18 665 520768 4818000 211 40
8:00:54 2/16/2014 2 16 2014 8 908 525066 4818015 93 40
12:00:49 1/18/2010 1 18 2010 12 638 521341 4818002 209 40
22:00:53 1/6/2013 1 6 2013 22 675 524153 4818011 125 39
4:00:53 1/6/2013 1 6 2013 4 675 524158 4818011 125 39
10:00:53 3/25/2008 3 25 2008 10 634 522008 4818004 207 40
8:00:36 1/6/2013 1 6 2013 8 675 524164 4818011 125 39
4:00:53 3/29/2011 3 29 2011 4 654 521511 4818002 209 40
22:00:50 4/2/2011 4 2 2011 22 662 524288 4818012 125 39



4:00:55 3/12/2010 3 12 2010 4 641 521438 4818002 209 40
2:00:54 2/6/2011 2 6 2011 2 650 521277 4818002 209 40
22:00:50 3/2/2009 3 2 2009 22 637 523525 4818009 204 40
0:00:30 2/18/2010 2 18 2010 0 638 524444 4818013 94 40
0:01:12 3/18/2011 3 18 2011 0 801 521308 4818002 209 40
8:00:48 2/20/2013 2 20 2013 8 663 521729 4818003 208 40
0:00:54 12/23/2012 12 23 2012 0 671 521357 4818002 209 40
12:00:50 12/20/2012 12 20 2012 12 658 521340 4818002 209 40
2:00:54 2/18/2011 2 18 2011 2 657 521419 4818002 209 40
6:00:42 2/20/2013 2 20 2013 6 663 521732 4818003 208 40
10:00:24 1/8/2012 1 8 2012 10 658 521154 4818002 210 40
10:00:16 3/28/2009 3 28 2009 10 647 521383 4818002 209 40
2:01:11 1/7/2010 1 7 2010 2 639 521419 4818003 209 40
16:00:53 1/6/2013 1 6 2013 16 665 524146 4818012 125 39
10:00:53 3/26/2008 3 26 2008 10 634 521801 4818004 208 40
6:02:15 12/23/2012 12 23 2012 6 670 521770 4818004 208 40
18:00:41 1/12/2011 1 12 2011 18 654 523733 4818010 203 40
14:00:25 12/27/2009 12 27 2009 14 643 521835 4818004 208 40
1:19:17 12/15/2012 12 15 2012 1 641 525006 4818015 93 40
2:00:48 4/3/2012 4 3 2012 2 670 525275 4818016 92 40
12:00:42 12/3/2010 12 3 2010 12 638 521324 4818002 209 40
10:00:41 12/7/2011 12 7 2011 10 658 521361 4818003 209 40
12:00:49 1/23/2010 1 23 2010 12 633 521781 4818004 208 40
18:00:54 12/24/2013 12 24 2013 18 671 520999 4818001 210 40
0:00:48 2/13/2013 2 13 2013 0 665 521787 4818004 208 40
14:00:22 2/17/2010 2 17 2010 14 647 525256 4818016 92 40
4:00:14 3/3/2009 3 3 2009 4 637 523483 4818010 204 40
16:00:47 3/16/2014 3 16 2014 16 907 521635 4818004 208 40
0:00:47 12/3/2008 12 3 2008 0 633 521087 4818002 210 40
18:00:54 2/8/2009 2 8 2009 18 633 524606 4818014 94 40
12:00:47 2/28/2011 2 28 2011 12 638 521373 4818003 209 40
6:00:47 4/4/2009 4 4 2009 6 646 521720 4818004 208 40
18:00:49 12/13/2008 12 13 2008 18 633 522347 4818006 207 40
6:00:42 2/2/2011 2 2 2011 6 657 521842 4818004 208 40
0:00:14 4/3/2011 4 3 2011 0 662 524289 4818013 125 39
2:00:53 5/14/2011 5 14 2011 2 657 520939 4818002 210 40
4:00:47 2/6/2011 2 6 2011 4 650 521275 4818003 209 40
12:00:24 1/21/2014 1 21 2014 12 671 521283 4818003 209 40
8:00:54 3/3/2014 3 3 2014 8 917 521586 4818004 209 40
12:00:43 3/29/2009 3 29 2009 12 633 521902 4818005 208 40
6:00:54 3/29/2012 3 29 2012 6 666 523002 4818008 205 40
18:00:54 4/24/2009 4 24 2009 18 640 525628 4818018 91 40
20:00:47 2/8/2013 2 8 2013 20 679 524437 4818014 94 40
18:00:21 4/10/2011 4 10 2011 18 654 521770 4818004 208 40
6:00:49 3/3/2009 3 3 2009 6 637 523484 4818010 204 40
2:00:53 4/1/2014 4 1 2014 2 909 521781 4818004 208 40
14:00:15 3/24/2009 3 24 2009 14 634 522115 4818006 207 40
2:00:53 12/27/2011 12 27 2011 2 650 525402 4818017 92 40
4:00:57 2/17/2010 2 17 2010 4 639 525102 4818016 93 40
6:00:53 12/27/2009 12 27 2009 6 640 521084 4818002 210 40
16:00:42 4/29/2010 4 29 2010 16 646 521312 4818003 209 40
16:01:41 2/9/2013 2 9 2013 16 680 524885 4818015 93 40
4:00:54 12/22/2012 12 22 2012 4 671 521770 4818005 208 40
4:00:26 2/9/2009 2 9 2009 4 633 524777 4818015 94 40



18:00:16 4/17/2011 4 17 2011 18 801 524752 4818015 94 40
0:00:55 3/18/2011 3 18 2011 0 654 521310 4818003 209 40
2:00:56 4/3/2011 4 3 2011 2 662 524294        4818013 125     39
4:01:33 2/10/2013       2       10      2013    4       675     525095  4818016 93      40
2:00:53 12/27/2012      12      27      2012    2       665     520824  4818002 210     40
2:00:48 3/2/2009        3       2       2009    2       633     521528  4818004 209     40
10:02:17        1/8/2011        1       8       2011    10      641     521500  4818004 209     40
20:00:53        1/8/2013        1       8       2013    20      675     524176  4818013 125     39
8:00:48 2/10/2013       2       10      2013    8       675     525098  4818017 93      40
10:00:47        3/13/2010       3       13      2010    10      646     521266  4818003 209     40
18:00:24        12/17/2012      12      17      2012    18      677     524325  4818014 125     39
4:00:53 2/18/2011       2       18      2011    4       657     521419  4818004 209     40
0:00:30 2/11/2009       2       11      2009    0       632     521763  4818005 208     40
10:00:41        12/19/2011      12      19      2011    10      667     521848  4818005 208     40
12:00:53        12/27/2009      12      27      2009    12      639     521730  4818005 208     40
2:00:48 4/10/2012       4       10      2012    2       677     524689  4818015 94      40
14:00:48        1/6/2009        1       6       2009    14      632     521976  4818006 208     40
18:00:47        1/21/2010       1       21      2010    18      642     525008  4818016 93      40
0:01:11 4/11/2010       4       11      2010    0       652     521030  4818003 210     40
0:00:40 3/13/2010       3       13      2010    0       638     521177  4818003 210     40
16:00:43        4/16/2012       4       16      2012    16      671     521767  4818005 208     40
12:00:26        3/15/2014       3       15      2014    12      914     520895  4818003 210     40
12:00:49        3/9/2014        3       9       2014    12      679     521333  4818004 209     40
18:00:52        2/17/2010       2       17      2010    18      638     524181  4818014 125     39
0:00:24 3/8/2010        3       8       2010    0       644     524410  4818014 125     39
6:00:55 4/7/2009        4       7       2009    6       639     521330  4818004 209     40
0:00:56 1/30/2011       1       30      2011    0       639     525845  4818020 91      40
4:00:24 4/3/2011        4       3       2011    4       662     524297  4818014 125     39
22:00:53        3/17/2011       3       17      2011    22      654     521311  4818004 209     40
10:00:53        2/8/2012        2       8       2012    10      663     524487  4818015 94      40
18:00:48        3/2/2009        3       2       2009    18      637     523511  4818011 204     40
4:00:56 2/2/2011        2       2       2011    4       657     521836  4818006 208     40
22:01:09        3/1/2013        3       1       2013    22      666     523695  4818012 203     40
6:00:54 1/7/2010        1       7       2010    6       643     521286  4818004 209     40
8:00:47 3/25/2008       3       25      2008    8       634     521817  4818006 208     40
22:01:05        3/26/2010       3       26      2010    22      639     525659  4818019 91      40
4:00:42 3/2/2009        3       2       2009    4       633     521523  4818005 209     40
4:00:43 12/11/2013      12      11      2013    4       671     521715  4818006 208     40
2:00:26 4/1/2008        4       1       2008    2       632     521718  4818006 208     40
0:01:26 4/7/2012        4       7       2012    0       672     525950  4818021 91      40
14:00:47        1/15/2014       1       15      2014    14      671     521814  4818006 208     40
10:00:18        12/26/2009      12      26      2009    10      633     521789  4818006 208     40
2:00:50 2/5/2012        2       5       2012    2       663     525096  4818017 93      40
4:00:24 4/6/2011        4       6       2011    4       658     525934  4818021 91      40
10:01:24        3/19/2010       3       19      2010    10      647     520948  4818003 210     40
6:00:57 2/27/2014       2       27      2014    6       914     521772  4818006 208     40
10:00:54        3/23/2013       3       23      2013    10      679     521103  4818004 210     40
8:00:47 2/9/2013        2       9       2013    8       677     521594  4818005 209     40
8:00:47 2/10/2012       2       10      2012    8       665     524992  4818017 93      40
8:00:23 1/30/2011       1       30      2011    8       639     525147  4818018 93      40
14:00:33        2/26/2011       2       26      2011    14      639     521352  4818005 209     40
8:00:30 1/7/2013        1       7       2013    8       675     524155  4818014 125     39
14:00:41        2/4/2009        2       4       2009    14      632     521951  4818007 208     40
18:00:53        1/29/2011       1       29      2011    18      639     525842  4818021 91      40



12:00:54        12/25/2009      12      25      2009    12      647     521387  4818005 209     40
14:00:53        3/27/2014       3       27      2014    14      914     521771  4818006 208     40
12:00:47        12/9/2010       12      9       2010    12      801     521255  4818005 209     40
14:01:28        3/18/2010       3       18      2010    14      647     521940  4818007 208     40
8:00:54 3/31/2011       3       31      2011    8       663     523822  4818013 203     40
10:00:41        4/29/2010       4       29      2010    10      646     524348  4818015 125     39
22:00:24        1/19/2014       1       19      2014    22      671     521471  4818005 209     40
12:00:54        4/5/2014        4       5       2014    12      914     521630  4818006 208     40
2:00:44 12/11/2013      12      11      2013    2       658     521782  4818006 208     40
14:00:26        2/26/2010       2       26      2010    14      633     521865  4818007 208     40
8:00:52 3/22/2009       3       22      2009    8       634     521754  4818006 208     40
2:00:26 2/16/2014       2       16      2014    2       917     521308  4818005 209     40
8:00:47 12/25/2013      12      25      2013    8       671     521046  4818004 210     40
6:00:54 2/6/2011        2       6       2011    6       641     521283  4818005 209     40
22:00:47        4/16/2011       4       16      2011    22      666     526158  4818022 90      40
0:00:55 2/21/2009       2       21      2009    0       634     521450  4818006 209     40
22:00:47        4/15/2011       4       15      2011    22      658     523008  4818011 205     40
8:00:48 1/12/2014       1       12      2014    8       679     523705  4818013 203     40
4:00:46 2/9/2014        2       9       2014    4       907     523934  4818014 203     40
18:00:21        1/20/2010       1       20      2010    18      641     520217  4818002 212     40
22:00:54        1/13/2014       1       13      2014    22      907     523727  4818013 203     40
6:00:56 2/10/2013       2       10      2013    6       675     525085  4818018 93      40
0:00:24 4/17/2011       4       17      2011    0       662     526254  4818023 90      40
10:00:53        3/23/2011       3       23      2011    10      658     521943  4818007 208     40
2:00:54 4/17/2011       4       17      2011    2       666     526156  4818022 90      40
8:00:47 3/1/2013        3       1       2013    8       679     521796  4818007 208     40
10:00:44        2/7/2010        2       7       2010    10      638     521197  4818005 210     40
22:00:53        4/24/2014       4       24      2014    22      917     523150  4818012 205     40
22:00:50        3/24/2010       3       24      2010    22      657     520396  4818003 212     40
6:00:42 3/2/2009        3       2       2009    6       633     521520  4818006 209     40
22:00:26        3/30/2011       3       30      2011    22      666     523731  4818014 203     40
22:00:47        2/4/2012        2       4       2012    22      663     525069  4818018 93      40
2:00:43 1/7/2013        1       7       2013    2       675     524161  4818015 125     39
4:00:34 12/9/2010       12      9       2010    4       642     524538  4818016 94      40
12:00:22        4/7/2013        4       7       2013    12      658     522203  4818008 207     40
6:00:47 3/12/2010       3       12      2010    6       641     521438  4818006 209     40
12:00:47        1/15/2010       1       15      2010    12      647     520930  4818004 210     40
4:00:54 12/27/2011      12      27      2011    4       650     525217  4818019 92      40
2:00:31 3/23/2011       3       23      2011    2       665     521707  4818007 208     40
22:00:41        2/10/2009       2       10      2009    22      632     521763  4818007 208     40
6:00:14 2/9/2009        2       9       2009    6       633     524776  4818018 94      40
22:01:55        1/17/2010       1       17      2010    22      646     521060  4818005 210     40
22:00:41        4/26/2010       4       26      2010    22      646     522212  4818009 207     40
4:00:44 1/18/2011       1       18      2011    4       650     521419  4818006 209     40
16:00:53        3/12/2012       3       12      2012    16      666     521894  4818008 208     40
10:00:24        2/7/2009        2       7       2009    10      632     521236  4818006 209     40
14:00:49        12/3/2010       12      3       2010    14      638     521314  4818006 209     40
20:00:53        2/13/2014       2       13      2014    20      908     523750  4818014 203     40
16:00:42        2/11/2010       2       11      2010    16      643     524301  4818016 125     39
2:00:49 4/2/2008        4       2       2008    2       632     521374  4818006 209     40
2:00:48 4/27/2010       4       27      2010    2       646     522027  4818008 207     40
4:00:47 12/27/2009      12      27      2009    4       640     521052  4818005 210     40
4:00:44 4/19/2008       4       19      2008    4       634     524197  4818016 125     39
8:00:57 2/20/2013       2       20      2013    8       679     521682  4818007 208     40



20:00:35        2/28/2014       2       28      2014    20      918     525114  4818019 93      40
8:00:47 1/7/2010        1       7       2010    8       643     521290  4818006 209     40
18:00:56        12/26/2009      12      26      2009    18      633     521273  4818006 209     40
8:01:15 4/9/2011        4       9       2011    8       669     521841  4818008 208     40
0:00:55 1/10/2011       1       10      2011    0       650     521279  4818006 209     40
22:00:53        12/16/2012      12      16      2012    22      670     525545  4818021 92      40
18:00:32        3/24/2010       3       24      2010    18      657     520402  4818003 211     40
18:00:55        11/25/2010      11      25      2010    18      638     521386  4818006 209     40
0:00:47 2/5/2011        2       5       2011    0       642     524209  4818016 125     39
22:00:48        2/8/2013        2       8       2013    22      679     524441  4818017 94      40
22:00:37        4/10/2010       4 10 2010 22 652 521031 4818005 210 40
18:01:23 12/27/2013 12 27 2013 18 914 520331 4818003 212 40
2:00:49 1/7/2009 1 7 2009 2 634 522124 4818009 207 40
10:00:41 4/22/2013 4 22 2013 10 677 521322 4818006 209 40
18:01:03 3/25/2009 3 25 2009 18 648 522043 4818009 207 40
2:00:55 3/14/2010 3 14 2010 2 646 521405 4818007 209 40
2:00:56 2/17/2014 2 17 2014 2 916 520967 4818005 210 40
22:01:12 3/27/2011 3 27 2011 22 662 524389 4818017 125 39
2:00:36 3/21/2011 3 21 2011 2 650 521176 4818006 210 40
4:00:50 4/17/2011 4 17 2011 4 666 526150 4818024 90 40
10:01:24 2/18/2011 2 18 2011 10 654 521332 4818007 209 40
0:00:48 4/7/2012 4 7 2012 0 673 525943 4818023 91 40
22:00:48 12/14/2013 12 14 2013 22 907 525174 4818020 93 40
0:01:23 1/11/2013 1 11 2013 0 675 523530 4818014 204 40
12:00:41 1/6/2009 1 6 2009 12 632 521943 4818009 208 40
12:00:43 2/16/2014 2 16 2014 12 679 520952 4818006 210 40
16:00:47 1/26/2011 1 26 2011 16 650 524164 4818017 125 39
22:00:30 2/13/2014 2 13 2014 22 908 523895 4818016 203 40
8:00:21 2/22/2009 2 22 2009 8 637 524690 4818018 94 40
18:00:48 12/28/2008 12 28 2008 18 632 523390 4818014 204 40
8:00:41 1/28/2011 1 28 2011 8 801 524394 4818018 125 39
18:00:27 2/19/2010 2 19 2010 18 633 525435 4818021 92 40
12:00:56 1/17/2011 1 17 2011 12 646 521006 4818006 210 40
10:00:53 12/25/2009 12 25 2009 10 647 521384 4818007 209 40
22:00:46 1/29/2011 1 29 2011 22 639 525846 4818023 91 40
22:00:53 2/17/2010 2 17 2010 22 638 524205 4818017 125 39
12:00:24 3/23/2011 3 23 2011 12 801 521873 4818009 208 40
2:00:47 5/10/2011 5 10 2011 2 655 522931 4818013 205 40
10:00:56 3/22/2011 3 22 2011 10 665 521563 4818008 209 40
6:00:52 4/26/2013 4 26 2013 6 671 521789 4818009 208 40
8:00:43 3/19/2010 3 19 2010 8 647 521044 4818006 210 40
6:00:42 4/19/2008 4 19 2008 6 634 524197 4818017 125 39
6:01:11 1/6/2013 1 6 2013 6 675 524160 4818017 125 39
4:00:41 2/2/2011 2 2 2011 4 654 521791 4818009 208 40
10:00:14 12/16/2011 12 16 2011 10 667 521736 4818009 208 40
2:00:48 1/29/2012 1 29 2012 2 663 523538 4818015 204 40
2:00:47 2/12/2009 2 12 2009 2 632 521756 4818009 208 40
16:00:57 1/21/2014 1 21 2014 16 671 521270 4818007 209 40
10:00:56 4/7/2014 4 7 2014 10 914 521304 4818007 209 40
8:00:54 3/26/2008 3 26 2008 8 634 521923 4818009 208 40
0:00:53 4/20/2014 4 20 2014 0 916 520746 4818006 211 40
8:00:48 2/12/2009 2 12 2009 8 632 521756 4818009 208 40
6:00:56 1/7/2013 1 7 2013 6 675 524158 4818017 125 39
16:00:39 3/2/2014 3 2 2014 16 917 520712 4818006 211 40



18:00:23 3/26/2011 3 26 2011 18 662 524322 4818018 125 39
12:00:43 2/3/2013 2 3 2013 12 677 521192 4818007 210 40
4:00:55 4/4/2009 4 4 2009 4 646 521717 4818009 208 40
10:00:34 2/2/2011 2 2 2011 10 638 521618 4818009 208 40
4:00:52 12/23/2012 12 23 2012 4 670 521779 4818009 208 40
22:00:54 2/16/2010 2 16 2010 22 640 525607 4818023 92 40
18:00:45 3/19/2010 3 19 2010 18 646 520819 4818006 210 40
2:00:55 2/18/2010 2 18 2010 2 633 524806 4818020 94 40
22:00:49 3/16/2013 3 16 2013 22 663 521316 4818008 209 40
4:00:46 2/14/2011 2 14 2011 4 657 521249 4818007 209 40
16:00:57 4/13/2013 4 13 2013 16 677 521664 4818009 208 40
22:00:24 4/1/2008 4 1 2008 22 632 521376 4818008 209 40
14:00:31 3/23/2011 3 23 2011 14 658 522421 4818011 206 40
14:00:38 12/29/2013 12 29 2013 14 911 521123 4818007 210 40
22:00:51 3/21/2010 3 21 2010 22 638 520735 4818006 211 40
10:00:48 2/3/2011 2 3 2011 10 646 521737 4818009 208 40
10:00:40 12/25/2012 12 25 2012 10 680 521343 4818008 209 40
8:00:38 2/12/2014 2 12 2014 8 917 521777 4818009 208 40
22:01:52 4/7/2014 4 7 2014 22 914 520321 4818005 212 40
18:00:44 4/14/2010 4 14 2010 18 801 521888 4818010 208 40
4:00:48 2/11/2009 2 11 2009 4 634 521814 4818010 208 40
16:00:41 2/25/2009 2 25 2009 16 632 521095 4818007 210 40
12:00:54 2/17/2011 2 17 2011 12 657 521676 4818009 208 40
14:00:27 1/17/2011 1 17 2011 14 646 520759 4818006 211 40
10:00:54 1/9/2014 1 9 2014 10 908 524288 4818018 125 39
18:00:30 12/26/2009 12 26 2009 18 639 521050 4818007 210 40
6:00:45 1/18/2011 1 18 2011 6 650 521423 4818008 209 40
16:00:38 12/3/2010 12 3 2010 16 638 521312 4818008 209 40
6:00:43 12/9/2010 12 9 2010 6 642 524534 4818019 94 40
0:00:53 4/17/2011 4 17 2011 0 666 526156 4818025 90 40
4:00:50 2/12/2009 2 12 2009 4 632 521756 4818010 208 40
14:01:01 1/22/2011 1 22 2011 14 642 524955 4818021 93 40
6:00:49 4/2/2012 4 2 2012 6 681 523090 4818014 205 40
8:01:07 2/6/2011 2 6 2011 8 641 521285 4818008 209 40
6:00:42 3/23/2011 3 23 2011 6 665 521711 4818010 208 40
4:00:47 3/22/2011 3 22 2011 4 655 524659 4818020 94 40
6:00:54 12/24/2009 12 24 2009 6 647 521206 4818008 209 40
2:00:54 4/7/2012 4 7 2012 2 678 526383 4818026 90 40
18:00:25 12/30/2009 12 30 2009 18 646 522175 4818011 207 40
8:00:43 2/11/2009 2 11 2009 8 634 521814 4818010 208 40
4:00:53 3/23/2011 3 23 2011 4 665 521704 4818010 208 40
4:00:53 1/27/2011 1 27 2011 4 654 521876 4818010 208 40
12:00:54 2/4/2009 2 4 2009 12 632 521952 4818011 208 40
4:00:54 3/3/2012 3 3 2012 4 663 523131 4818015 205 40
4:00:53 3/15/2010 3 15 2010 4 647 520950 4818008 210 40
8:00:49 2/6/2011 2 6 2011 8 650 521278 4818009 209 40
8:00:54 12/2/2012 12 2 2012 8 670 525968 4818025 91 40
2:01:19 5/5/2011 5 5 2011 2 654 520812 4818007 210 40
12:00:42 2/17/2012 2 17 2012 12 658 521552 4818009 209 40
18:00:55 1/14/2014 1 14 2014 18 671 521989 4818011 208 40
18:00:47 3/29/2009 3 29 2009 18 633 522035 4818011 207 40
2:00:49 3/3/2009 3 3 2009 2 637 523526 4818016 204 40
4:00:24 1/29/2012 1 29 2012 4 663 523529 4818016 204 40
20:00:54 1/13/2014 1 13 2014 20 907 523724 4818017 203 40



22:00:48 12/26/2012 12 26 2012 22 665 520768 4818007 211 40
4:00:54 3/17/2010 3 17 2010 4 647 520787 4818007 211 40
12:00:54 1/9/2014 1 9 2014 12 908 524290 4818019 125 39
18:00:49 3/19/2010 3 19 2010 18 638 520889 4818008 210 40
10:00:56 3/21/2010 3 21 2010 10 641 521121 4818008 210 40
10:02:19 4/1/2012 4 1 2012 10 678 525521 4818024 92 40
0:00:53 4/1/2014 4 1 2014 0 909 521779 4818010 208 40
12:00:41 2/26/2010 2 26 2010 12 633 521858 4818011 208 40
6:00:32 12/27/2011 12 27 2011 6 650 525208 4818022 93 40
22:00:54 11/19/2010 11 19 2010 22 650 523655 4818017 203 40
0:00:55 2/9/2013 2 9 2013 0 679 524438 4818020 94 40
16:00:52 2/18/2011 2 18 2011 16 638 520675 4818007 211 40
12:00:34 1/13/2014 1 13 2014 12 916 524178 4818019 125 39
2:00:51 4/24/2009 4 24 2009 2 639 523046 4818015 205 40
22:00:54 4/6/2012 4 6 2012 22 672 525947 4818025 91 40
6:00:54 3/29/2011 3 29 2011 6 801 521517 4818010 209 40
2:00:51 3/23/2011 3 23 2011 2 658 521726 4818011 208 40
18:00:50 3/11/2010 3 11 2010 18 640 522006 4818011 207 40
22:00:47 1/1/2010 1 1 2010 22 633 525132 4818022 93 40
8:00:54 1/24/2011 1 24 2011 8 654 521551 4818010 209 40
18:01:07 11/25/2011 11 25 2011 18 662 521780 4818011 208 40
8:00:55 2/17/2014 2 17 2014 8 916 521247 4818009 209 40
12:00:19 1/13/2010 1 13 2010 12 638 521687 4818011 208 40
6:01:07 2/6/2011 2 6 2011 6 650 521278 4818009 209 40
10:00:56 1/31/2009 1 31 2009 10 633 521564 4818010 209 40
6:00:54 12/24/2009 12 24 2009 6 641 521160 4818009 210 40
8:00:54 3/16/2009 3 16 2009 8 643 521883 4818011 208 40
6:00:53 2/9/2014 2 9 2014 6 907 523996 4818019 203 40
14:00:41 12/29/2009 12 29 2009 14 643 521172 4818009 210 40
10:00:47 12/15/2011 12 15 2011 10 667 521821 4818011 208 40
10:00:54 1/10/2009 1 10 2009 10 637 522262 4818013 207 40
12:00:23 4/3/2009 4 3 2009 12 634 521113 4818009 210 40
12:00:55 12/19/2011 12 19 2011 12 667 521841 4818012 208 40
12:01:12 2/9/2013 2 9 2013 12 663 525143 4818023 93 40
10:00:33 3/27/2012 3 27 2012 10 678 522320 4818013 207 40
18:00:26 4/20/2012 4 20 2012 18 676 521359 4818010 209 40
12:00:56 2/8/2014 2 8 2014 12 671 521405 4818010 209 40
18:00:33 1/13/2010 1 13 2010 18 638 521187 4818010 210 40
22:00:24 4/4/2012 4 4 2012 22 657 520309 4818007 212 40
22:00:54 3/27/2014 3 27 2014 22 918 526050 4818027 90 40
14:00:53 1/18/2014 1 18 2014 14 671 521269 4818010 209 40
8:00:47 2/8/2009 2 8 2009 8 632 521439 4818011 209 40
22:01:20 4/23/2009 4 23 2009 22 639 523044 4818016 205 40
20:00:41 3/10/2012 3 10 2012 20 666 521233 4818010 209 40
6:00:54 1/28/2011 1 28 2011 6 801 524392 4818021 125 39
10:00:54 3/22/2011 3 22 2011 10 661 521569 4818011 209 40
7:49:41 12/19/2013 12 19 2013 7 657 520844 4818009 210 40
20:00:54 2/4/2012 2 4 2012 20 663 525071 4818023 93 40
2:00:54 1/12/2010 1 12 2010 2 641 520816 4818009 210 40
22:00:54 3/6/2009 3 6 2009 22 633 521556 4818011 209 40
8:00:34 2/9/2014 2 9 2014 8 907 523994 4818019 203 40
0:00:55 2/17/2010 2 17 2010 0 640 525606 4818025 92 40
10:00:54 3/21/2010 3 21 2010 10 638 521271 4818010 209 40
6:00:47 3/23/2011 3 23 2011 6 658 521728 4818012 208 40



8:00:54 4/4/2009 4 4 2009 8 640 521767 4818012 208 40
18:01:18 2/7/2011 2 7 2011 18 801 523658 4818018 203 40
2:00:20 2/11/2009 2 11 2009 2 634 521813 4818012 208 40
8:00:54 1/11/2013 1 11 2013 8 675 523536 4818018 204 40
10:00:56 3/24/2013 3 24 2013 10 657 521234 4818010 209 40
10:00:48 2/2/2011 2 2 2011 10 654 521277 4818010 209 40
12:00:29 1/10/2009 1 10 2009 12 637 522288 4818014 207 40
22:00:53 1/12/2011 1 12 2011 22 654 523732 4818019 203 40
10:00:54 1/10/2014 1 10 2014 10 917 524040 4818020 125 39
10:00:41 4/6/2014 4 6 2014 10 914 521753 4818012 208 40
6:00:55 4/4/2011 4 4 2011 6 666 524478 4818022 94 40
8:00:23 3/9/2009 3 9 2009 8 633 521317 4818011 209 40
8:00:42 2/1/2011 2 1 2011 8 657 522161 4818013 207 40
10:01:15 2/10/2013 2 10 2013 10 677 521438 4818011 209 40
6:00:42 2/14/2011 2 14 2011 6 657 521249 4818011 209 40
6:00:29 11/19/2010 11 19 2010 6 655 522026 4818013 207 40
10:00:44 3/28/2011 3 28 2011 10 664 521552 4818012 209 40
10:00:31 3/7/2010 3 7 2010 10 646 520793 4818009 211 40
6:00:47 2/5/2012 2 5 2012 6 663 525068 4818024 93 40
8:00:59 2/17/2014 2 17 2014 8 909 521256 4818011 209 40
14:00:33 12/20/2013 12 20 2013 14 909 521786 4818013 208 40
22:00:41 12/26/2009 12 26 2009 22 647 520796 4818009 211 40
18:00:53 1/6/2013 1 6 2013 18 675 524155 4818021 125 39
18:00:54 3/17/2009 3 17 2009 18 633 521596 4818012 209 40
4:00:55 12/25/2009 12 25 2009 4 647 520794 4818010 211 40
18:00:50 12/26/2009 12 26 2009 18 647 520796 4818010 211 40
4:01:11 1/28/2013 1 28 2013 4 679 520605 4818009 211 40
2:00:54 2/17/2010 2 17 2010 2 639 525100 4818024 93 40
0:00:47 4/25/2014 4 25 2014 0 917 523144 4818017 205 40
22:00:51 2/14/2009 2 14 2009 22 634 523929 4818020 203 40
6:00:17 3/29/2011 3 29 2011 6 664 521511 4818012 209 40
6:00:23 2/11/2009 2 11 2009 6 634 521816 4818013 208 40
6:00:53 3/1/2013 3 1 2013 6 679 521796 4818013 208 40
16:00:48 12/29/2009 12 29 2009 16 646 521322 4818011 209 40
18:00:54 1/17/2010 1 17 2010 18 641 520462 4818009 211 40
22:00:41 2/4/2011 2 4 2011 22 642 524202 4818021 125 39
2:00:48 2/21/2009 2 21 2009 2 634 521455 4818012 209 40
4:00:54 1/7/2013 1 7 2013 4 675 524156 4818021 125 39
4:00:42 4/2/2012 4 2 2012 4 681 523058 4818017 205 40
12:00:23 3/26/2011 3 26 2011 12 664 521111 4818011 210 40
4:00:41 3/23/2011 3 23 2011 4 658 521727 4818013 208 40
2:00:56 2/5/2011 2 5 2011 2 642 524202 4818021 125 39
22:00:56 12/5/2010 12 5 2010 22 641 521820 4818013 208 40
20:00:48 12/27/2012 12 27 2012 20 665 520857 4818010 210 40
18:00:21 11/27/2010 11 27 2010 18 638 521320 4818012 209 40
12:00:42 2/15/2010 2 15 2010 12 640 524496 4818023 94 40
16:00:53 2/7/2011 2 7 2011 16 801 525765 4818027 91 40
6:00:52 2/21/2009 2 21 2009 6 634 521459 4818012 209 40
4:00:53 2/2/2010 2 2 2010 4 643 523547 4818019 204 40
2:00:53 3/29/2011 3 29 2011 2 654 521493 4818012 209 40
2:00:48 3/18/2011 3 18 2011 2 654 521301 4818012 209 40
14:00:10 12/30/2009 12 30 2009 14 633 521906 4818014 208 40
4:00:47 1/13/2012 1 13 2012 4 663 524947 4818024 93 40
22:00:53 3/18/2008 3 18 2008 22 634 523557 4818020 204 40



22:00:28 4/16/2012 4 16 2012 22 666 522888 4818017 205 40
16:00:24 4/25/2011 4 25 2011 16 665 522203 4818015 207 40
18:00:53 12/19/2012 12 19 2012 18 657 521548 4818013 209 40
6:00:53 3/29/2011 3 29 2011 6 654 521520 4818013 209 40
14:00:20 2/17/2012 2 17 2012 14 658 521548 4818013 209 40
12:00:55 12/15/2011 12 15 2011 12 667 521825 4818014 208 40
10:00:48 3/8/2009 3 8 2009 10 633 520972 4818011 210 40
0:00:23 2/17/2012 2 17 2012 0 658 521876 4818014 208 40
0:00:42 3/19/2012 3 19 2012 0 663 520858 4818011 210 40
6:00:26 4/6/2011 4 6 2011 6 658 525934 4818029 91 40
10:00:47 3/19/2010 3 19 2010 10 638 520899 4818011 210 40
0:00:54 3/25/2008 3 25 2008 0 633 523668 4818020 203 40
10:00:47 4/3/2014 4 3 2014 10 917 521518 4818013 209 40
8:00:53 2/10/2009 2 10 2009 8 632 521456 4818013 209 40
6:01:04 12/11/2013 12 11 2013 6 671 521708 4818014 208 40
16:01:23 1/17/2011 1 17 2011 16 646 520788 4818011 211 40
14:00:52 1/12/2014 1 12 2014 14 907 525150 4818026 93 40
2:00:23 3/13/2011 3 13 2011 2 655 521381 4818013 209 40
8:00:23 3/22/2009 3 22 2009 8 646 521725 4818014 208 40
0:01:17 3/22/2010 3 22 2010 0 638 520734 4818011 211 40
6:00:30 4/3/2011 4 3 2011 6 662 524296 4818023 125 39
4:00:48 2/21/2009 2 21 2009 4 634 521454 4818013 209 40
0:00:48 4/16/2011 4 16 2011 0 655 523065 4818018 205 40
2:00:16 2/9/2009 2 9 2009 2 633 524682 4818024 94 40
10:00:43 1/7/2009 1 7 2009 10 633 523856 4818021 203 40
4:01:41 3/15/2010 3 15 2010 4 641 520929 4818012 210 40
12:00:42 2/16/2012 2 16 2012 12 658 521839 4818015 208 40
22:00:47 2/26/2012 2 26 2012 22 665 521215 4818013 209 40
8:00:54 2/7/2011 2 7 2011 8 646 521173 4818012 210 40
8:00:57 12/24/2009 12 24 2009 8 647 521210 4818013 209 40
14:00:43 2/15/2010 2 15 2010 14 640 524496 4818024 94 40
16:00:49 1/7/2009 1 7 2009 16 633 523981 4818022 203 40
18:00:47 3/27/2011 3 27 2011 18 662 524398 4818023 125 39
18:00:42 3/24/2010 3 24 2010 18 801 521857 4818015 208 40
8:01:13 12/30/2010 12 30 2010 8 801 523458 4818020 204 40
18:00:56 1/8/2013 1 8 2013 18 663 524109 4818023 125 39
14:00:36 2/9/2013 2 9 2013 14 663 525127 4818026 93 40
12:00:41 4/1/2012 4 1 2012 12 670 522137 4818016 207 40
0:00:47 2/10/2012 2 10 2012 0 665 524901 4818025 93 40
14:00:46 2/9/2011 2 9 2011 14 655 521885 4818015 208 40
2:00:54 2/1/2011 2 1 2011 2 647 522402 4818017 207 40
22:00:54 3/21/2011 3 21 2011 22 663 523535 4818021 204 40
6:00:47 4/2/2010 4 2 2010 6 650 522194 4818016 207 40
4:00:47 3/18/2011 3 18 2011 4 654 521295 4818013 209 40
14:00:53 1/15/2011 1 15 2011 14 650 521329 4818013 209 40
4:00:50 2/5/2012 2 5 2012 4 663 525065 4818026 93 40
22:00:50 12/23/2009 12 23 2009 22 641 521202 4818013 209 40
8:00:48 2/10/2014 2 10 2014 8 909 521429 4818014 209 40
0:00:47 1/7/2009 1 7 2009 0 634 522123 4818016 207 40
14:00:44 12/26/2012 12 26 2012 14 665 520861 4818012 210 40
0:00:54 4/5/2012 4 5 2012 0 671 521076 4818013 210 40
22:01:43 4/6/2012 4 6 2012 22 673 525938 4818030 91 40
0:00:51 3/28/2011 3 28 2011 0 662 524388 4818024 125 39
16:00:23 12/26/2010 12 26 2010 16 650 524102 4818023 125 39



18:00:42 2/4/2011 2 4 2011 18 642 524204 4818023 125 39
4:00:40 1/11/2013 1 11 2013 4 675 523537 4818021 204 40
22:00:24 2/4/2012 2 4 2012 22 658 520876 4818012 210 40
22:00:38 1/9/2011 1 9 2011 22 650 521280 4818014 209 40
2:03:05 3/1/2013 3 1 2013 2 671 521283 4818014 209 40
20:00:54 2/24/2014 2 24 2014 20 908 523846 4818022 203 40
16:00:49 3/4/2009 3 4 2009 16 633 522057 4818016 207 40
2:00:42 2/20/2012 2 20 2012 2 665 521518 4818014 209 40
16:00:47 3/20/2014 3 20 2014 16 909 521589 4818015 209 40
10:01:17 2/9/2014 2 9 2014 10 679 521346 4818014 209 40
10:00:53 3/19/2010 3 19 2010 10 639 521301 4818014 209 40
0:01:11 3/22/2014 3 22 2014 0 916 525784 4818030 91 40
16:00:48 1/26/2011 1 26 2011 16 642 523988 4818023 203 40
6:00:42 2/10/2014 2 10 2014 6 909 521432 4818014 209 40
18:00:54 4/7/2010 4 7 2010 18 654 521948 4818016 208 40
8:00:15 4/20/2011 4 20 2011 8 664 522237 4818017 207 40
0:00:50 2/26/2009 2 26 2009 0 633 521209 4818014 209 40
8:00:53 2/21/2011 2 21 2011 8 654 521678 4818015 208 40
22:00:53 3/21/2010 3 21 2010 22 652 523164 4818020 205 40
12:00:23 1/10/2009 1 10 2009 12 632 522228 4818017 207 40
18:01:18 3/21/2008 3 21 2008 18 634 521503 4818015 209 40
0:00:54 3/28/2010 3 28 2010 0 650 525120 4818027 93 40
14:01:11 3/3/2014 3 3 2014 14 916 524708 4818026 94 40
18:00:53 1/12/2011 1 12 2011 18 650 524102 4818024 125 39
6:00:42 3/10/2014 3 10 2014 6 908 526114 4818031 90 40
14:00:32 2/16/2012 2 16 2012 14 658 521828 4818016 208 40
8:01:24 11/27/2010 11 27 2010 8 654 524983 4818027 93 40
4:00:53 1/13/2011 1 13 2011 4 655 523543 4818022 204 40
20:00:22 4/24/2014 4 24 2014 20 909 523676 4818022 203 40
6:00:41 4/6/2011 4 6 2011 6 664 524312 4818025 125 39
22:00:53 12/27/2012 12 27 2012 22 665 520857 4818013 210 40
10:00:41 2/15/2009 2 15 2009 10 633 521120 4818014 210 40
18:00:56 1/24/2014 1 24 2014 18 671 521760 4818016 208 40
8:00:46 11/18/2010 11 18 2010 8 651 525998 4818031 91 40
4:00:49 3/29/2011 3 29 2011 4 665 521498 4818015 209 40
6:00:20 2/17/2012 2 17 2012 6 658 521851 4818016 208 40
20:00:42 1/9/2012 1 9 2012 20 658 521374 4818015 209 40
8:00:52 3/14/2012 3 14 2012 8 665 521750 4818016 208 40
12:00:24 1/7/2010 1 7 2010 12 643 521498 4818015 209 40
18:00:50 12/19/2010 12 19 2010 18 657 520776 4818013 211 40
14:01:11 3/23/2014 3 23 2014 14 917 520886 4818013 210 40
22:00:41 4/15/2011 4 15 2011 22 655 523066 4818020 205 40
20:01:12 4/6/2013 4 6 2013 20 663 525213 4818028 93 40
12:00:53 12/11/2013 12 11 2013 12 911 521462 4818015 209 40
10:00:49 4/20/2011 4 20 2011 10 664 522239 4818018 207 40
14:00:48 2/7/2009 2 7 2009 14 632 521242 4818015 209 40
8:00:41 3/13/2012 3 13 2012 8 658 521553 4818016 209 40
6:00:41 2/27/2014 2 27 2014 6 679 523097 4818021 205 40
12:00:47 2/10/2011 2 10 2011 12 657 522197 4818018 207 40
0:00:53 4/5/2012 4 5 2012 0 665 520771 4818013 211 40
0:00:53 2/2/2010 2 2 2010 0 643 523496 4818022 204 40
8:00:22 2/2/2011 2 2 2011 8 657 521835 4818017 208 40
10:00:23 1/21/2011 1 21 2011 10 641 522074 4818017 207 40
0:00:41 12/17/2010 12 17 2010 0 647 521404 4818015 209 40



8:00:44 3/26/2011 3 26 2011 8 658 521669 4818016 208 40
22:00:47 2/12/2014 2 12 2014 22 907 525166 4818028 93 40
10:01:37 2/4/2013 2 4 2013 10 665 521858 4818017 208 40
10:00:49 1/23/2010 1 23 2010 10 641 520563 4818013 211 40
8:00:50 3/8/2011 3 8 2011 8 653 521401 4818015 209 40
4:00:36 2/8/2014 2 8 2014 4 917 521836 4818017 208 40
12:01:23 1/21/2011 1 21 2011 12 641 522111 4818018 207 40
12:00:51 3/19/2010 3 19 2010 12 641 520885 4818014 210 40
0:00:50 2/27/2012 2 27 2012 0 665 521213 4818015 209 40
12:00:43 12/25/2012 12 25 2012 12 680 521334 4818015 209 40
16:00:47 4/2/2009 4 2 2009 16 638 521128 4818015 210 40
0:00:56 2/25/2014 2 25 2014 0 908 523843 4818024 203 40
12:01:24 2/28/2011 2 28 2011 12 639 521179 4818015 210 40
8:01:23 4/9/2011 4 9 2011 8 658 521823 4818017 208 40
12:00:42 12/19/2008 12 19 2008 12 633 526231 4818033 90 40
20:00:41 2/29/2012 2 29 2012 20 663 523466 4818023 204 40
22:00:54 3/5/2014 3 5 2014 22 908 524559 4818026 94 40
2:01:23 3/8/2010 3 8 2010 2 646 520849 4818014 210 40
16:00:49 12/29/2013 12 29 2013 16 911 521067 4818015 210 40
10:00:53 3/23/2013 3 23 2013 10 677 521073 4818015 210 40
4:00:47 3/9/2010 3 9 2010 4 640 526269 4818033 90 40
12:00:41 12/5/2010 12 5 2010 12 650 521567 4818016 209 40
14:00:30 1/27/2011 1 27 2011 14 801 524494 4818026 94 40
12:00:54 1/7/2009 1 7 2009 12 633 523855 4818024 203 40
2:00:44 2/27/2012 2 27 2012 2 665 521220 4818015 209 40
6:00:54 2/9/2013 2 9 2013 6 680 524096 4818025 125 39
18:00:53 2/15/2011 2 15 2011 18 646 524161 4818025 125 39
10:00:43 3/18/2010 3 18 2010 10 655 521818 4818017 208 40
0:00:31 3/16/2010 3 16 2010 0 644 525918 4818032 91 40
0:00:42 3/31/2011 3 31 2011 0 666 523728 4818024 203 40
18:00:47 3/24/2013 3 24 2013 18 657 520441 4818013 211 40
18:01:12 4/1/2012 4 1 2012 18 677 523223 4818022 204 40
8:00:56 1/18/2011 1 18 2011 8 646 521065 4818015 210 40
2:00:55 3/7/2011 3 7 2011 2 641 521404 4818016 209 40
20:00:53 3/9/2014 3 9 2014 20 916 525766 4818031 91 40
16:00:47 11/29/2013 11 29 2013 16 914 520756 4818014 211 40
18:00:23 12/11/2010 12 11 2010 18 655 526226 4818033 90 40
22:00:41 3/17/2011 3 17 2011 22 662 521588 4818017 209 40
22:00:47 4/4/2012 4 4 2012 22 671 521074 4818015 210 40
8:00:41 1/1/2012 1 1 2012 8 658 522221 4818019 207 40
8:00:47 3/19/2010 3 19 2010 8 801 521119 4818015 210 40
2:00:53 3/11/2014 3 11 2014 2 917 524538 4818027 94 40
2:01:12 2/22/2014 2 22 2014 2 917 521512 4818017 209 40
22:00:50 4/23/2009 4 23 2009 22 646 522407 4818020 206 40
0:00:56 1/18/2011 1 18 2011 0 646 520685 4818014 211 40
6:00:35 11/20/2010 11 20 2010 6 643 522001 4818018 208 40
14:00:55 1/6/2011 1 6 2011 14 801 521708 4818017 208 40
22:00:53 3/25/2014 3 25 2014 22 679 521716 4818017 208 40
16:00:50 5/1/2010 5 1 2010 16 640 520946 4818015 210 40
18:00:30 3/24/2009 3 24 2009 18 644 520565 4818014 211 40
8:00:42 2/18/2011 2 18 2011 8 655 521824 4818018 208 40
18:00:53 1/13/2014 1 13 2014 18 671 523874 4818025 203 40
22:00:46 12/22/2012 12 22 2012 22 658 521397 4818017 209 40
0:00:30 2/14/2014 2 14 2014 0 909 521968 4818018 208 40



2:00:53 2/10/2013 2 10 2013 2 675 525058 4818029 93 40
8:00:53 2/6/2011 2 6 2011 8 646 521214 4818016 209 40
18:00:45 3/26/2011 3 26 2011 18 668 523952 4818025 203 40
4:00:54 11/27/2008 11 27 2008 4 634 525184 4818030 93 40
18:00:43 3/4/2009 3 4 2009 18 633 522088 4818019 207 40
6:00:53 1/23/2010 1 23 2010 6 641 520290 4818013 212 40
4:00:48 4/7/2009 4 7 2009 4 647 521226 4818016 209 40
0:00:53 2/13/2013 2 13 2013 0 677 521814 4818018 208 40
8:01:03 2/21/2011 2 21 2011 8 801 521689 4818018 208 40
8:00:47 3/19/2010 3 19 2010 8 657 521094 4818016 210 40
8:00:53 2/5/2012 2 5 2012 8 663 525073 4818030 93 40
0:01:00 4/5/2014 4 5 2014 0 913 524168 4818026 125 39
4:00:54 4/2/2014 4 2 2014 4 913 522143 4818019 207 40
4:00:53 3/20/2010 3 20 2010 4 641 520725 4818015 211 40
18:00:54 12/22/2012 12 22 2012 18 671 521406 4818017 209 40
14:00:41 12/11/2010 12 11 2010 14 638 524562 4818028 94 40
6:00:44 12/10/2008 12 10 2008 6 633 525835 4818033 91 40
10:00:56 12/12/2013 12 12 2013 10 917 521392 4818017 209 40
16:01:21 3/22/2011 3 22 2011 16 801 521812 4818019 208 40
10:00:51 2/17/2014 2 17 2014 10 917 521561 4818018 209 40
6:00:23 2/28/2012 2 28 2012 6 658 521099 4818016 210 40
22:00:54 3/14/2010 3 14 2010 22 647 521446 4818018 209 40
18:00:49 4/4/2009 4 4 2009 18 647 520720 4818015 211 40
16:00:53 4/5/2011 4 5 2011 16 661 524863 4818029 93 40
0:00:42 3/7/2011 3 7 2011 0 657 521358 4818017 209 40
8:00:41 2/25/2010 2 25 2010 8 639 524413 4818028 94 40
14:00:26 3/7/2010 3 7 2010 14 641 521079 4818016 210 40
6:00:47 4/7/2009 4 7 2009 6 647 521226 4818017 209 40
2:00:52 3/29/2011 3 29 2011 2 665 521497 4818018 209 40
4:00:54 4/6/2011 4 6 2011 4 664 524306 4818027 125 39
22:00:26 3/21/2010 3 21 2010 22 646 520713 4818015 211 40
10:00:54 1/22/2014 1 22 2014 10 671 521449 4818018 209 40
18:00:41 1/2/2011 1 2 2011 18 653 526123 4818034 90 40
22:00:54 3/15/2010 3 15 2010 22 644 525916 4818034 91 40
8:00:48 2/8/2011 2 8 2011 8 647 521444 4818018 209 40
22:00:05 3/24/2008 3 24 2008 22 631 523468 4818025 204 40
12:01:17 12/11/2010 12 11 2010 12 655 525795 4818033 91 40
20:00:47 12/22/2012 12 22 2012 20 658 521413 4818018 209 40
22:00:48 3/12/2010 3 12 2010 22 642 521456 4818018 209 40
4:00:47 3/11/2014 3 11 2014 4 917 524540 4818029 94 40
12:00:55 1/6/2013 1 6 2013 12 675 524217 4818028 125 39
22:00:55 3/24/2010 3 24 2010 22 801 521880 4818020 208 40
0:00:44 2/27/2011 2 27 2011 0 639 521395 4818018 209 40
10:00:55 12/9/2010 12 9 2010 10 647 521748 4818019 208 40
8:00:54 11/17/2010 11 17 2010 8 650 521920 4818020 208 40
22:00:44 3/1/2013 3 1 2013 22 658 523672 4818026 203 40
8:00:47 3/8/2013 3 8 2013 8 671 520816 4818016 210 40
0:00:56 4/28/2014 4 28 2014 0 917 523096 4818024 205 40
8:00:54 3/25/2009 3 25 2009 8 647 521542 4818019 209 40
14:00:41 1/18/2010 1 18 2010 14 638 521404 4818018 209 40
6:00:44 4/28/2011 4 28 2011 6 666 524416 4818029 94 40
6:01:55 2/8/2009 2 8 2009 6 632 521382 4818018 209 40
20:00:54 1/10/2014 1 10 2014 20 917 523828 4818026 203 40
2:00:49 2/17/2012 2 17 2012 2 658 521839 4818020 208 40



14:00:23 3/28/2010 3 28 2010 14 646 521935 4818020 208 40
14:00:53 3/15/2012 3 15 2012 14 665 522257 4818021 207 40
12:00:50 1/22/2014 1 22 2014 12 671 521492 4818019 209 40
2:00:23 2/5/2009 2 5 2009 2 632 522156 4818021 207 40
22:00:44 3/21/2011 3 21 2011 22 655 523537 4818026 204 40
2:00:15 4/4/2009 4 4 2009 2 646 521671 4818019 208 40
14:00:22 2/1/2012 2 1 2012 14 658 520682 4818016 211 40
16:00:53 3/25/2011 3 25 2011 16 662 522233 4818021 207 40
4:01:23 4/22/2010 4 22 2010 4 639 524423 4818029 94 40
18:00:53 12/22/2012 12 22 2012 18 671 521431 4818019 209 40
4:00:55 2/2/2009 2 2 2009 4 632 521470 4818019 209 40
18:00:28 3/29/2009 3 29 2009 18 635 521778 4818020 208 40
0:00:35 3/4/2010 3 4 2010 0 640 525142 4818032 93 40
0:00:31 1/10/2011 1 10 2011 0 654 521256 4818018 209 40
22:00:48 4/2/2008 4 2 2008 22 637 523689 4818026 203 40
4:00:37 2/6/2011 2 6 2011 4 646 521197 4818018 210 40
4:00:42 2/17/2012 2 17 2012 4 658 521840 4818020 208 40
10:00:25 4/26/2010 4 26 2010 10 643 521784 4818020 208 40
2:00:58 4/25/2014 4 25 2014 2 917 523079 4818024 205 40
2:00:46 2/25/2011 2 25 2011 2 657 522231 4818022 207 40
16:00:50 1/12/2014 1 12 2014 16 916 524105 4818028 125 39
22:00:55 1/2/2010 1 2 2010 22 633 524175 4818028 125 39
4:00:53 2/22/2014 2 22 2014 4 917 521494 4818019 209 40
8:00:26 3/23/2013 3 23 2013 8 658 521461 4818019 209 40
16:33:54 4/9/2013 4 9 2013 16 657 521729 4818020 208 40
22:00:49 2/26/2011 2 26 2011 22 639 521396 4818019 209 40
8:00:48 12/27/2009 12 27 2009 8 640 521091 4818018 210 40
16:00:55 12/21/2009 12 21 2009 16 639 521771 4818020 208 40
14:00:54 1/26/2014 1 26 2014 14 907 521557 4818020 209 40
2:00:56 2/19/2010 2 19 2010 2 639 524968 4818031 93 40
0:01:09 3/1/2014 3 1 2014 0 918 524487 4818030 94 40
22:00:53 12/22/2012 12 22 2012 22 671 521402 4818019 209 40
0:00:30 2/5/2012 2 5 2012 0 663 525096 4818032 93 40
8:00:56 4/2/2010 4 2 2010 8 644 524372 4818029 125 39
14:00:33 12/23/2013 12 23 2013 14 914 521501 4818020 209 40
12:00:53 3/7/2011 3 7 2011 12 801 520987 4818018 210 40
0:00:54 3/13/2010 3 13 2010 0 642 521464 4818019 209 40
20:00:29 12/9/2013 12 9 2013 20 911 525348 4818033 92 40
6:01:11 2/22/2014 2 22 2014 6 917 521510 4818020 209 40
12:00:53 2/21/2011 2 21 2011 12 657 521589 4818020 209 40
22:00:56 3/10/2014 3 10 2014 22 916 526147 4818036 90 40
2:00:55 4/2/2012 4 2 2012 2 681 523081 4818025 205 40
10:00:47 4/18/2012 4 18 2012 10 670 524565 4818030 94 40
0:00:54 3/26/2014 3 26 2014 0 679 521716 4818020 208 40
2:00:41 1/27/2011 1 27 2011 2 647 521877 4818021 208 40
4:00:47 12/26/2009 12 26 2009 4 641 521437 4818020 209 40
10:00:39 1/6/2011 1 6 2011 10 801 521705 4818020 208 40
18:00:49 3/25/2009 3 25 2009 18 639 521979 4818021 208 40
18:00:54 3/24/2009 3 24 2009 18 640 524712 4818031 94 40
10:01:46 12/18/2010 12 18 2010 10 657 520422 4818016 211 40
0:00:47 1/10/2011 1 10 2011 0 655 521254 4818019 209 40
0:00:41 3/2/2013 3 2 2013 0 658 523677 4818027 203 40
6:00:13 12/20/2008 12 20 2008 6 632 523125 4818025 205 40
4:00:43 2/27/2014 2 27 2014 4 916 522037 4818022 207 40



8:00:41 2/8/2011 2 8 2011 8 650 521276 4818019 209 40
6:00:56 4/4/2009 4 4 2009 6 639 521971 4818021 208 40
2:00:56 3/4/2010 3 4 2010 2 640 525134 4818033 93 40
8:00:50 2/2/2009 2 2 2009 8 632 521483 4818020 209 40
12:00:54 1/31/2009 1 31 2009 12 632 521525 4818020 209 40
22:00:44 2/14/2012 2 14 2012 22 665 525836 4818035 91 40
18:00:54 2/20/2010 2 20 2010 18 643 525664 4818035 91 40
0:00:55 1/27/2011 1 27 2011 0 647 521876 4818021 208 40
16:00:27 12/17/2013 12 17 2013 16 917 521512 4818020 209 40
22:00:47 2/12/2013 2 12 2013 22 677 521817 4818021 208 40
20:00:54 3/20/2013 3 20 2013 20 663 523153 4818026 205 40
14:00:48 4/15/2009 4 15 2009 14 635 521633 4818021 208 40
18:00:53 3/14/2014 3 14 2014 18 909 522345 4818023 207 40
0:00:48 3/25/2010 3 25 2010 0 801 521879 4818021 208 40
18:00:14 1/23/2011 1 23 2011 18 650 523659 4818028 203 40
6:00:54 2/6/2011 2 6 2011 6 646 521216 4818019 209 40
0:00:48 3/7/2009 3 7 2009 0 633 521549 4818020 209 40
22:00:53 4/7/2011 4 7 2011 22 669 524228 4818030 125 39
14:00:44 1/12/2009 1 12 2009 14 634 524047 4818029 125 39
22:00:41 1/26/2011 1 26 2011 22 647 521877 4818022 208 40
10:01:23 3/19/2012 3 19 2012 10 666 521629 4818021 208 40
0:01:57 3/11/2014 3 11 2014 0 917 524845 4818032 93 40
2:00:12 3/7/2009 3 7 2009 2 633 521527 4818020 209 40
18:00:56 2/18/2009 2 18 2009 18 632 526240 4818037 90 40
6:01:48 3/11/2014 3 11 2014 6 917 524542 4818031 94 40
14:00:47 4/10/2010 4 10 2010 14 646 522055 4818022 207 40
4:00:53 1/13/2014 1 13 2014 4 679 523522 4818027 204 40
16:01:12 1/24/2014 1 24 2014 16 671 521782 4818022 208 40
18:00:54 2/13/2009 2 13 2009 18 637 525669 4818035 91 40
2:00:48 4/28/2014 4 28 2014 2 917 523130 4818026 205 40
12:01:17 1/23/2011 1 23 2011 12 642 524450 4818031 94 40
22:00:54 4/29/2011 4 29 2011 22 665 520893 4818019 210 40
12:00:53 12/29/2013 12 29 2013 12 911 521263 4818020 209 40
2:00:53 4/18/2012 4 18 2012 2 666 522956 4818026 205 40
0:00:46 12/31/2010 12 31 2010 0 801 523350 4818027 204 40
22:00:47 3/27/2010 3 27 2010 22 650 525121 4818033 93 40
2:00:54 3/9/2010 3 9 2010 2 640 526262 4818038 90 40
4:00:47 4/4/2011 4 4 2011 4 669 524281 4818030 125 39
8:00:14 2/12/2013 2 12 2013 8 665 521897 4818022 208 40
18:00:48 4/26/2011 4 26 2011 18 664 525101 4818033 93 40
0:00:44 3/23/2009 3 23 2009 0 634 521526 4818021 209 40
14:00:17 4/25/2008 4 25 2008 14 631 521783 4818022 208 40
16:00:48 3/24/2009 3 24 2009 16 647 521564 4818021 209 40
16:00:47 3/23/2009 3 23 2009 16 648 521981 4818023 208 40
12:00:57 12/23/2013 12 23 2013 12 914 521498 4818021 209 40
4:00:56 11/19/2010 11 19 2010 4 643 521976 4818023 208 40
4:00:48 2/28/2014 2 28 2014 4 916 525604 4818036 92 40
0:00:41 3/2/2013 3 2 2013 0 666 523685 4818029 203 40
22:00:49 1/3/2014 1 3 2014 22 671 521016 4818020 210 40
10:00:15 12/5/2008 12 5 2008 10 633 521460 4818021 209 40
10:00:57 3/24/2013 3 24 2013 10 677 521169 4818020 210 40
2:00:53 2/25/2009 2 25 2009 2 634 522290 4818024 207 40
2:00:27 2/2/2010 2 2 2010 2 643 523522 4818028 204 40
22:00:54 3/3/2011 3 3 2011 22 801 523847 4818029 203 40



0:00:42 4/3/2011 4 3 2011 0 660 524405 4818031 125 39
22:00:41 4/2/2011 4 2 2011 22 660 524405 4818031 125 39
0:00:46 1/14/2014 1 14 2014 0 671 523848 4818029 203 40
2:00:53 1/10/2014 1 10 2014 2 909 524846 4818033 93 40
10:00:43 1/7/2011 1 7 2011 10 646 521921 4818023 208 40
14:00:53 12/17/2013 12 17 2013 14 917 521506 4818022 209 40
16:00:25 2/1/2012 2 1 2012 16 658 520654 4818019 211 40
22:00:47 3/25/2013 3 25 2013 22 679 524878 4818033 93 40
2:00:53 3/14/2010 3 14 2010 2 639 520835 4818020 210 40
0:00:53 1/13/2011 1 13 2011 0 655 523535 4818029 204 40
20:00:50 1/15/2014 1 15 2014 20 907 521444 4818022 209 40
6:00:51 4/23/2009 4 23 2009 6 640 523736 4818029 203 40
16:00:48 2/8/2011 2 8 2011 16 638 523908 4818030 203 40
8:00:54 1/26/2011 1 26 2011 8 654 521999 4818023 208 40
0:00:54 1/10/2014 1 10 2014 0 909 524834 4818033 93 40
18:00:46 1/10/2009 1 10 2009 18 634 523691 4818029 203 40
6:01:13 1/8/2013 1 8 2013 6 675 523505 4818029 204 40
6:00:21 3/29/2011 3 29 2011 6 665 521502 4818022 209 40
22:00:56 1/1/2010 1 1 2010 22 641 524214 4818031 125 39
18:00:48 2/4/2009 2 4 2009 18 632 522152 4818024 207 40
0:00:42 4/12/2009 4 12 2009 0 637 525746 4818037 91 40
16:00:54 2/16/2010 2 16 2010 16 640 524886 4818034 93 40
2:00:47 1/28/2011 1 28 2011 2 801 524411 4818032 125 39
0:00:44 4/26/2012 4 26 2012 0 657 521119 4818021 210 40
2:00:54 3/7/2011 3 7 2011 2 801 521512 4818022 209 40
22:00:47 3/11/2010 3 11 2010 22 647 524883 4818034 93 40
18:00:12 3/21/2008 3 21 2008 18 636 521487 4818022 209 40
8:00:43 2/11/2011 2 11 2011 8 650 522099 4818024 207 40
18:00:50 3/16/2014 3 16 2014 18 909 522297 4818025 207 40
6:00:54 4/4/2011 4 4 2011 6 669 524284 4818032 125 39
10:00:29 3/15/2014 3 15 2014 10 907 521269 4818022 209 40
10:00:56 3/23/2009 3 23 2009 10 648 521953 4818024 208 40
4:00:53 12/30/2009 12 30 2009 4 646 522147 4818025 207 40
12:00:44 2/17/2009 2 17 2009 12 634 521727 4818023 208 40
12:00:55 12/17/2013 12 17 2013 12 917 521509 4818022 209 40
16:00:53 4/15/2010 4 15 2010 16 653 521176 4818021 210 40
10:00:54 2/16/2013 2 16 2013 10 679 524513 4818033 94 40
14:00:33 3/7/2010 3 7 2010 14 646 521163 4818022 210 40
12:00:44 3/30/2013 3 30 2013 12 658 522114 4818025 207 40
19:44:50 12/17/2013 12 17 2013 19 657 520731 4818020 211 40
0:00:57 3/15/2010 3 15 2010 0 647 521442 4818022 209 40
8:00:55 3/31/2011 3 31 2011 8 801 521445 4818023 209 40
10:00:47 4/6/2014 4 6 2014 10 679 521716 4818023 208 40
0:00:23 2/5/2009 2 5 2009 0 632 522160 4818025 207 40
20:00:54 1/11/2014 1 11 2014 20 679 523708 4818030 203 40
10:00:53 1/6/2013 1 6 2013 10 675 524220 4818032 125 39
22:00:18 3/22/2009 3 22 2009 22 634 521574 4818023 209 40
8:01:12 2/22/2014 2 22 2014 8 917 521503 4818023 209 40
12:00:53 3/29/2009 3 29 2009 12 635 521792 4818024 208 40
2:00:42 2/14/2011 2 14 2011 2 654 521387 4818023 209 40
8:00:56 3/19/2010 3 19 2010 8 646 520854 4818021 210 40
6:00:41 4/27/2010 4 27 2010 6 646 522026 4818025 207 40
22:00:42 1/12/2011 1 12 2011 22 650 524100 4818032 125 39
22:00:47 4/25/2013 4 25 2013 22 671 520767 4818021 211 40



2:00:54 3/8/2010 3 8 2010 2 638 524488 4818033 94 40
4:00:47 3/29/2011 3 29 2011 4 650 521544 4818023 209 40
4:00:24 4/4/2011 4 4 2011 4 660 524418 4818033 94 40
12:00:52 2/17/2010 2 17 2010 12 647 525249 4818036 92 40
8:00:54 12/26/2009 12 26 2009 8 647 522029 4818025 207 40
6:00:53 3/19/2008 3 19 2008 6 634 523487 4818030 204 40
18:00:53 12/28/2010 12 28 2010 18 650 523719 4818031 203 40
2:00:41 1/13/2011 1 13 2011 2 655 523552 4818030 204 40
22:00:49 1/9/2011 1 9 2011 22 654 521253 4818023 209 40
2:00:47 2/14/2011 2 14 2011 2 641 521369 4818023 209 40
14:00:48 12/15/2013 12 15 2013 14 914 520983 4818022 210 40
0:00:54 2/5/2010 2 5 2010 0 633 521886 4818025 208 40
10:00:54 3/18/2010 3 18 2010 10 643 521796 4818025 208 40
22:00:24 2/4/2009 2 4 2009 22 632 522160 4818026 207 40
4:00:44 2/14/2011 2 14 2011 4 655 521370 4818023 209 40
16:00:55 2/9/2009 2 9 2009 16 637 525138 4818036 93 40
18:00:47 3/3/2011 3 3 2011 18 801 523814 4818031 203 40
12:00:42 4/1/2012 4 1 2012 12 681 521662 4818024 208 40
0:00:47 3/7/2011 3 7 2011 0 801 521492 4818024 209 40
22:00:54 12/23/2009 12 23 2009 22 643 521498 4818024 209 40
20:00:57 1/13/2014 1 13 2014 20 671 523863 4818032 203 40
22:00:53 2/25/2014 2 25 2014 22 917 521569 4818024 209 40
12:00:41 1/8/2011 1 8 2011 12 650 521434 4818024 209 40
22:00:56 1/11/2014 1 11 2014 22 679 523705 4818031 203 40
14:00:41 4/1/2012 4 1 2012 14 681 521663 4818025 208 40
4:00:42 4/3/2011 4 3 2011 4 660 524404 4818034 125 39
10:00:53 2/16/2012 2 16 2012 10 641 521954 4818026 208 40
18:00:55 2/6/2010 2 6 2010 18 643 524291 4818034 125 39
6:00:23 3/2/2012 3 2 2012 6 666 521906 4818026 208 40
8:00:48 2/14/2012 2 14 2012 8 658 521545 4818025 209 40
0:00:27 3/4/2014 3 4 2014 0 907 523692 4818032 203 40
12:00:55 2/9/2013 2 9 2013 12 680 525127 4818037 93 40
0:00:44 3/4/2011 3 4 2011 0 801 523848 4818032 203 40
0:00:25 4/6/2008 4 6 2008 0 632 523469 4818031 204 40
22:00:41 3/16/2010 3 16 2010 22 651 525676 4818039 91 40
22:00:47 3/22/2009 3 22 2009 22 640 524102 4818033 125 39
20:00:47 2/12/2014 2 12 2014 20 907 525166 4818037 93 40
2:00:44 4/3/2011 4 3 2011 2 660 524400 4818034 125 39
8:00:27 4/7/2014 4 7 2014 8 914 521306 4818024 209 40
2:00:54 3/29/2011 3 29 2011 2 650 521543 4818025 209 40
8:00:36 4/8/2008 4 8 2008 8 633 521374 4818024 209 40
10:00:54 12/15/2010 12 15 2010 10 647 521307 4818024 209 40
8:00:53 2/25/2010 2 25 2010 8 643 524383 4818035 125 39
12:00:42 2/24/2012 2 24 2012 12 665 521764 4818026 208 40
18:00:43 12/13/2011 12 13 2011 18 659 525133 4818037 93 40
8:00:54 12/31/2013 12 31 2013 8 908 523679 4818032 203 40
6:00:53 12/26/2009 12 26 2009 6 647 522029 4818026 207 40
18:00:45 3/13/2010 3 13 2010 18 638 521312 4818024 209 40
8:00:54 2/8/2011 2 8 2011 8 654 521389 4818024 209 40
2:01:18 3/13/2010 3 13 2010 2 639 522202 4818027 207 40
12:00:41 12/22/2013 12 22 2013 12 908 521446 4818025 209 40
4:00:54 3/29/2012 3 29 2012 4 666 523016 4818030 205 40
6:00:09 2/12/2009 2 12 2009 6 632 521749 4818026 208 40
6:00:42 3/13/2010 3 13 2010 6 639 522222 4818027 207 40



2:00:49 3/4/2014 3 4 2014 2 907 523694 4818032 203 40
18:00:22 12/14/2008 12 14 2008 18 634 522601 4818029 206 40
14:00:41 11/27/2010 11 27 2010 14 646 521587 4818025 209 40
2:00:53 4/11/2010 4 11 2010 2 652 520970 4818023 210 40
14:00:47 12/5/2010 12 5 2010 14 650 521568 4818025 209 40
10:00:54 12/20/2013 12 20 2013 10 908 521720 4818026 208 40
0:00:56 2/14/2011 2 14 2011 0 654 521401 4818025 209 40
6:00:30 2/11/2011 2 11 2011 6 650 522108 4818027 207 40
8:00:47 2/17/2012 2 17 2012 8 658 521876 4818026 208 40
22:00:54 3/3/2014 3 3 2014 22 907 524391 4818035 125 39
18:00:54 4/13/2013 4 13 2013 18 677 521517 4818025 209 40
0:00:23 3/13/2010 3 13 2010 0 646 520804 4818023 210 40
22:00:54 2/1/2010 2 1 2010 22 643 523534 4818032 204 40
0:00:29 1/27/2011 1 27 2011 0 654 521927 4818027 208 40
4:00:52 2/10/2013 2 10 2013 4 680 525133 4818038 93 40
10:01:01 2/5/2012 2 5 2012 10 663 524841 4818037 93 40
0:00:53 4/26/2011 4 26 2011 0 662 524946 4818037 93 40
16:00:42 3/26/2008 3 26 2008 16 634 522258 4818028 207 40
12:00:41 12/26/2012 12 26 2012 12 665 520945 4818024 210 40
8:00:54 2/17/2014 2 17 2014 8 914 521247 4818025 209 40
6:00:49 2/14/2011 2 14 2011 6 655 521369 4818025 209 40
22:00:31 3/31/2010 3 31 2010 22 746 525009 4818038 93 40
18:00:54 12/6/2012 12 6 2012 18 677 523652 4818033 203 40
16:00:53 1/16/2014 1 16 2014 16 671 521394 4818025 209 40
6:00:20 2/2/2009 2 2 2009 6 632 521470 4818025 209 40
10:00:42 1/7/2010 1 7 2010 10 633 521696 4818026 208 40
18:00:49 4/18/2008 4 18 2008 18 634 524542 4818036 94 40
18:00:48 12/23/2012 12 23 2012 18 677 521665 4818026 208 40
14:00:36 1/10/2014 1 10 2014 14 917 524041 4818034 125 39
14:00:53 3/24/2009 3 24 2009 14 647 521562 4818026 209 40
18:00:37 1/13/2014 1 13 2014 18 908 523957 4818034 203 40
12:00:55 1/10/2014 1 10 2014 12 908 524285 4818035 125 39
16:00:49 12/20/2012 12 20 2012 16 658 521313 4818025 209 40
22:00:53 1/9/2011 1 9 2011 22 655 521251 4818025 209 40
10:00:26 1/8/2011 1 8 2011 10 650 521440 4818026 209 40
12:00:53 12/20/2013 12 20 2013 12 908 521715 4818026 208 40
18:00:41 1/24/2011 1 24 2011 18 639 523644 4818033 203 40
2:00:55 1/27/2011 1 27 2011 2 654 521929 4818027 208 40
10:00:55 12/7/2011 12 7 2011 10 655 520961 4818024 210 40
8:00:51 2/21/2011 2 21 2011 8 646 521670 4818026 208 40
18:00:48 1/10/2014 1 10 2014 18 917 523947 4818034 203 40
10:00:55 2/16/2014 2 16 2014 10 679 520786 4818024 211 40
16:00:41 3/14/2012 3 14 2012 16 665 522226 4818028 207 40
4:00:50 1/23/2011 1 23 2011 4 650 524080 4818035 125 39
10:00:54 2/12/2011 2 12 2011 10 638 521078 4818025 210 40
12:00:53 1/30/2011 1 30 2011 12 638 521157 4818025 210 40
14:00:48 2/10/2009 2 10 2009 14 634 522108 4818028 207 40
0:00:47 12/19/2008 12 19 2008 0 632 522713 4818030 206 40
18:00:53 12/23/2009 12 23 2009 18 638 521727 4818027 208 40
16:00:55 12/27/2009 12 27 2009 16 639 521698 4818027 208 40
2:00:27 12/13/2011 12 13 2011 2 659 524171 4818035 125 39
6:00:47 3/2/2012 3 2 2012 6 665 521911 4818028 208 40
4:00:53 12/8/2010 12 8 2010 4 654 523648 4818033 203 40
16:00:43 12/14/2011 12 14 2011 16 667 524375 4818036 125 39



22:00:53 11/25/2010 11 25 2010 22 641 520942 4818024 210 40
0:00:56 3/22/2011 3 22 2011 0 663 523691 4818034 203 40
10:01:11 1/17/2011 1 17 2011 10 646 520918 4818024 210 40
6:00:48 1/17/2011 1 17 2011 6 654 520960 4818025 210 40
0:00:56 3/19/2010 3 19 2010 0 646 522371 4818029 207 40
18:00:53 12/17/2012 12 17 2012 18 670 524373 4818036 125 39
1:24:53 4/15/2014 4 15 2014 1 657 520991 4818025 210 40
4:00:55 3/2/2012 3 2 2012 4 665 521909 4818028 208 40
4:00:49 4/20/2009 4 20 2009 4 640 525859 4818042 91 40
22:00:47 2/24/2010 2 24 2010 22 639 523650 4818034 203 40
8:00:47 12/20/2012 12 20 2012 8 658 521438 4818026 209 40
0:00:34 11/22/2010 11 22 2010 0 643 522169 4818029 207 40
12:00:48 1/27/2011 1 27 2011 12 650 524323 4818036 125 39
12:00:54 12/11/2010 12 11 2010 12 638 524430 4818037 94 40
6:00:26 2/20/2011 2 20 2011 6 654 521368 4818026 209 40
22:00:42 4/5/2008 4 5 2008 22 632 523467 4818033 204 40
14:00:53 5/1/2010 5 1 2010 14 640 520831 4818025 210 40
8:00:54 2/21/2009 2 21 2009 8 633 521723 4818027 208 40
6:00:54 2/10/2013 2 10 2013 6 680 525130 4818039 93 40
0:00:17 4/19/2014 4 19 2014 0 908 524123 4818036 125 39
4:00:50 3/2/2012 3 2 2012 4 666 521899 4818028 208 40
6:00:53 12/20/2013 12 20 2013 6 914 521260 4818026 209 40
0:00:49 2/14/2011 2 14 2011 0 655 521371 4818026 209 40
22:00:44 3/17/2010 3 17 2010 22 644 521648 4818027 208 40
16:00:49 2/21/2009 2 21 2009 16 637 524901 4818039 93 40
20:00:29 4/18/2014 4 18 2014 20 908 524870 4818038 93 40
6:00:47 4/24/2009 4 24 2009 6 639 521281 4818026 209 40
8:02:44 3/29/2008 3 29 2008 8 632 521555 4818027 209 40
18:00:26 4/10/2011 4 10 2011 18 658 520784 4818025 211 40
4:00:50 3/13/2010 3 13 2010 4 639 522224 4818029 207 40
8:00:44 3/31/2012 3 31 2012 8 658 524794 4818038 94 40
2:01:05 3/16/2011 3 16 2011 2 655 522739 4818031 206 40
8:00:53 4/6/2011 4 6 2011 8 663 523866 4818035 203 40
16:00:48 2/15/2010 2 15 2010 16 646 524723 4818038 94 40
4:00:43 12/20/2012 12 20 2012 4 658 521437 4818027 209 40
0:01:37 12/16/2010 12 16 2010 0 647 521408 4818027 209 40
6:01:11 2/13/2010 2 13 2010 6 639 525827 4818042 91 40
2:00:26 2/25/2012 2 25 2012 2 665 521849 4818028 208 40
8:00:53 1/31/2011 1 31 2011 8 647 521291 4818026 209 40
2:00:46 3/27/2010 3 27 2010 2 638 525309 4818040 92 40
18:00:43 3/24/2011 3 24 2011 18 660 521090 4818026 210 40
6:00:47 3/29/2011 3 29 2011 6 650 521547 4818027 209 40
18:00:50 3/2/2014 3 2 2014 18 917 520673 4818025 211 40
0:00:47 3/19/2008 3 19 2008 0 634 523457 4818034 204 40
20:00:53 2/14/2012 2 14 2012 20 665 525836 4818043 91 40
16:00:41 1/2/2013 1 2 2013 16 658 522166 4818029 207 40
14:00:54 2/15/2010 2 15 2010 14 646 524738 4818038 94 40
18:00:47 12/23/2009 12 23 2009 18 638 521709 4818028 208 40
12:00:50 2/6/2010 2 6 2010 12 643 524289 4818037 125 39
12:00:26 2/20/2009 2 20 2009 12 634 521658 4818028 208 40
6:00:41 12/13/2011 12 13 2011 6 659 524170 4818036 125 39
2:01:08 4/4/2011 4 4 2011 2 655 524527 4818038 94 40
16:00:53 12/30/2009 12 30 2009 16 633 521972 4818029 208 40
2:00:41 4/26/2011 4 26 2011 2 668 525874 4818043 91 40



6:01:15 2/17/2010 2 17 2010 6 638 525025 4818040 93 40
0:00:48 1/3/2010 1 3 2010 0 633 524168 4818037 125 39
16:00:47 12/27/2009 12 27 2009 16 633 521741 4818028 208 40
12:00:32 1/24/2014 1 24 2014 12 671 521823 4818029 208 40
0:00:42 4/2/2012 4 2 2012 0 681 523041 4818033 205 40
6:00:42 2/25/2012 2 25 2012 6 665 521849 4818029 208 40
6:00:53 1/5/2011 1 5 2011 6 642 526104 4818044 90 40
0:00:26 2/26/2014 2 26 2014 0 909 521527 4818028 209 40
16:00:54 12/21/2009 12 21 2009 16 638 521716 4818028 208 40
18:00:12 4/1/2012 4 1 2012 18 681 522712 4818032 206 40
22:00:41 2/24/2014 2 24 2014 22 908 523841 4818036 203 40
4:00:46 12/26/2009 12 26 2009 4 639 521782 4818029 208 40
10:00:53 2/9/2014 2 9 2014 10 917 521445 4818028 209 40
16:00:47 2/6/2010 2 6 2010 16 643 524288 4818037 125 39
6:00:54 2/12/2013 2 12 2013 6 665 521880 4818029 208 40
22:00:56 4/17/2014 4 17 2014 22 916 521505 4818028 209 40
18:00:44 1/6/2013 1 6 2013 18 663 523682 4818035 203 40
2:00:20 12/8/2010 12 8 2010 2 654 523664 4818035 203 40
12:00:48 1/13/2010 1 13 2010 12 633 521672 4818029 208 40
4:00:54 4/26/2011 4 26 2011 4 668 525879 4818043 91 40
18:00:43 12/24/2009 12 24 2009 18 633 521751 4818029 208 40
12:00:26 1/7/2009 1 7 2009 12 635 523958 4818036 203 40
16:00:38 1/23/2011 1 23 2011 16 801 523785 4818036 203 40
6:00:53 3/22/2014 3 22 2014 6 909 524334 4818038 125 39
22:01:12 4/28/2009 4 28 2009 22 640 524116 4818037 125 39
22:00:41 1/13/2014 1 13 2014 22 671 523862 4818036 203 40
0:00:55 4/14/2012 4 14 2012 0 671 524255 4818037 125 39
6:00:53 4/26/2011 4 26 2011 6 668 525876 4818044 91 40
16:00:40 1/17/2010 1 17 2010 16 633 521340 4818028 209 40
18:00:54 12/15/2010 12 15 2010 18 647 521430 4818028 209 40
4:00:54 12/23/2013 12 23 2013 4 909 521032 4818027 210 40
2:00:30 11/28/2010 11 28 2010 2 654 521088 4818027 210 40
16:00:53 2/7/2011 2 7 2011 16 638 525645 4818043 91 40
6:00:53 1/29/2013 1 29 2013 6 663 520648 4818026 211 40
14:00:17 12/27/2009 12 27 2009 14 633 521738 4818029 208 40
4:00:26 2/25/2012 2 25 2012 4 665 521849 4818030 208 40
10:00:15 3/29/2009 3 29 2009 10 638 521894 4818030 208 40
4:00:42 2/14/2011 2 14 2011 4 654 521403 4818028 209 40
2:00:42 3/22/2011 3 22 2011 2 663 523691 4818036 203 40
18:00:47 3/23/2011 3 23 2011 18 659 520890 4818027 210 40
16:00:51 2/14/2012 2 14 2012 16 663 526046 4818045 90 40
14:00:56 2/13/2011 2 13 2011 14 639 525848 4818044 91 40
10:00:41 2/14/2012 2 14 2012 10 658 521319 4818028 209 40
14:00:51 1/22/2014 1 22 2014 14 671 521542 4818029 209 40
0:00:23 3/22/2011 3 22 2011 0 660 523686 4818036 203 40
10:00:22 1/15/2010 1 15 2010 10 633 521422 4818029 209 40
6:00:54 2/6/2013 2 6 2013 6 679 524433 4818039 94 40
18:00:54 3/21/2010 3 21 2010 18 643 520496 4818026 211 40
10:00:54 1/24/2014 1 24 2014 10 671 521822 4818030 208 40
4:01:08 2/5/2009 2 5 2009 4 632 522172 4818031 207 40
8:02:16 12/11/2013 12 11 2013 8 917 521639 4818029 208 40
4:00:49 3/14/2010 3 14 2010 4 640 521961 4818030 208 40
18:00:53 2/7/2011 2 7 2011 18 801 523464 4818036 204 40
22:00:47 4/13/2012 4 13 2012 22 671 524253 4818038 125 39



4:00:53 2/27/2014 2 27 2014 4 917 521930 4818030 208 40
22:00:55 3/25/2009 3 25 2009 22 644 522286 4818032 207 40
8:00:47 12/17/2013 12 17 2013 8 917 521975 4818031 208 40
16:00:47 4/7/2010 4 7 2010 16 654 521716 4818030 208 40
10:00:53 2/14/2012 2 14 2012 10 641 521239 4818028 209 40
10:00:47 3/23/2009 3 23 2009 10 647 521970 4818031 208 40
2:01:18 5/6/2009 5 6 2009 2 644 521535 4818029 209 40
12:00:41 4/24/2009 4 24 2009 12 639 521764 4818030 208 40
16:00:42 1/13/2010 1 13 2010 16 633 521657 4818030 208 40
12:00:50 3/15/2014 3 15 2014 12 907 521287 4818028 209 40
12:00:47 3/29/2009 3 29 2009 12 638 521897 4818030 208 40
14:00:22 3/30/2013 3 30 2013 14 658 522109 4818031 207 40
2:00:26 4/4/2011 4 4 2011 2 660 524961 4818041 93 40
22:00:42 12/22/2008 12 22 2008 22 637 524200 4818038 125 39
16:00:46 1/12/2011 1 12 2011 16 801 524483 4818039 94 40
10:00:47 1/29/2010 1 29 2010 10 647 522199 4818031 207 40
4:00:50 2/20/2011 2 20 2011 4 654 521369 4818029 209 40
2:00:53 4/3/2008 4 3 2008 2 637 523691 4818037 203 40
18:00:33 4/12/2012 4 12 2012 18 677 522476 4818032 206 40
22:00:53 1/10/2009 1 10 2009 22 634 523689 4818037 203 40
8:00:54 12/11/2012 12 11 2012 8 675 526417 4818047 90 40
4:00:42 4/4/2011 4 4 2011 4 659 524314 4818039 125 39
16:00:12 2/22/2009 2 22 2009 16 637 525384 4818043 92 40
6:00:41 4/3/2011 4 3 2011 6 660 524399 4818039 125 39
10:00:54 12/27/2009 12 27 2009 10 646 521875 4818031 208 40
14:00:42 2/6/2010 2 6 2010 14 643 524286 4818039 125 39
10:00:41 4/19/2008 4 19 2008 10 632 521286 4818029 209 40
6:01:11 12/26/2009 12 26 2009 6 639 521777 4818030 208 40
2:00:56 4/15/2011 4 15 2011 2 668 525494 4818044 92 40
12:00:53 1/10/2014 1 10 2014 12 917 524088 4818038 125 39
0:00:44 3/22/2011 3 22 2011 0 655 523673 4818037 203 40
16:00:53 4/4/2010 4 4 2010 16 638 521910 4818031 208 40
8:00:26 1/26/2011 1 26 2011 8 642 524431 4818040 94 40
14:01:12 3/7/2013 3 7 2013 14 677 520829 4818028 210 40
8:00:51 2/28/2013 2 28 2013 8 679 521450 4818030 209 40
0:00:41 4/3/2008 4 3 2008 0 637 523690 4818037 203 40
18:00:57 4/5/2008 4 5 2008 18 632 523518 4818037 204 40
18:00:47 4/6/2011 4 6 2011 18 801 524864 4818041 93 40
12:00:50 3/15/2012 3 15 2012 12 665 522252 4818032 207 40
4:00:54 3/8/2010 3 8 2010 4 638 524485 4818040 94 40
6:00:36 2/20/2011 2 20 2011 6 657 521436 4818030 209 40
18:00:47 2/27/2014 2 27 2014 18 679 522038 4818032 207 40
10:00:48 12/22/2010 12 22 2010 10 657 521299 4818029 209 40
6:00:41 4/4/2011 4 4 2011 6 660 524421 4818040 94 40
22:00:47 12/28/2010 12 28 2010 22 650 523717 4818037 203 40
6:00:43 3/27/2008 3 27 2008 6 633 521717 4818031 208 40
18:00:12 2/4/2009 2 4 2009 18 632 522160 4818032 207 40
20:00:49 12/16/2013 12 16 2013 20 916 524367 4818040 125 39
4:00:36 3/27/2008 3 27 2008 4 633 521714 4818031 208 40
14:00:36 1/20/2014 1 20 2014 14 671 521346 4818030 209 40
18:00:55 12/8/2011 12 8 2011 18 667 526343 4818047 90 40
22:00:24 3/21/2011 3 21 2011 22 660 523686 4818038 203 40
2:00:32 3/4/2011 3 4 2011 2 801 523848 4818038 203 40
0:00:54 4/1/2011 4 1 2011 0 650 523673 4818038 203 40



10:00:53 1/29/2011 1 29 2011 10 642 525293 4818043 92 40
2:00:42 2/13/2011 2 13 2011 2 639 524100 4818039 125 39
2:00:56 4/15/2011 4 15 2011 2 650 525545 4818045 92 40
10:00:53 1/12/2009 1 12 2009 10 634 524072 4818039 125 39
16:00:53 12/26/2012 12 26 2012 16 665 520846 4818028 210 40
10:00:27 3/26/2011 3 26 2011 10 663 521250 4818030 209 40
12:00:54 1/11/2014 1 11 2014 12 907 524405 4818040 125 39
10:00:53 3/28/2011 3 28 2011 10 801 521763 4818031 208 40
14:00:43 4/14/2010 4 14 2010 14 652 521594 4818031 209 40
4:00:53 2/14/2011 2 14 2011 4 641 521374 4818030 209 40
10:00:50 4/22/2011 4 22 2011 10 667 524290 4818040 125 39
18:00:48 3/6/2013 3 6 2013 18 657 520731 4818028 211 40
8:00:56 2/6/2011 2 6 2011 8 647 521211 4818030 209 40
14:00:21 12/20/2012 12 20 2012 14 658 521321 4818030 209 40
18:00:14 12/14/2008 12 14 2008 18 633 522337 4818033 207 40
2:00:54 3/21/2013 3 21 2013 2 671 526059 4818047 90 40
22:01:11 3/31/2011 3 31 2011 22 650 523669 4818038 203 40
6:00:43 1/22/2010 1 22 2010 6 644 525700 4818045 91 40
18:01:12 4/2/2011 4 2 2011 18 662 524291 4818040 125 39
22:01:23 1/26/2011 1 26 2011 22 654 521926 4818032 208 40
16:00:48 2/25/2010 2 25 2010 16 633 521818 4818032 208 40
6:00:56 4/5/2012 4 5 2012 6 665 520757 4818029 211 40
8:00:48 3/3/2010 3 3 2010 8 643 521567 4818031 209 40
16:00:10 12/8/2008 12 8 2008 16 633 521520 4818031 209 40
14:00:44 12/5/2010 12 5 2010 14 654 521381 4818031 209 40
10:00:41 4/6/2008 4 6 2008 10 634 522124 4818033 207 40
22:00:53 12/15/2010 12 15 2010 22 647 521398 4818031 209 40
12:00:43 12/14/2008 12 14 2008 12 633 521974 4818033 208 40
0:00:29 2/26/2014 2 26 2014 0 914 521447 4818031 209 40
4:00:54 3/21/2013 3 21 2013 4 671 526061 4818047 90 40
12:00:54 2/26/2011 2 26 2011 12 647 521413 4818031 209 40
4:00:38 1/8/2013 1 8 2013 4 675 523512 4818038 204 40
2:00:47 1/18/2009 1 18 2009 2 634 524083 4818040 125 39
2:00:21 1/26/2014 1 26 2014 2 907 521713 4818032 208 40
16:00:52 4/20/2008 4 20 2008 16 631 525001 4818043 93 40
22:00:48 1/10/2014 1 10 2014 22 907 524109 4818040 125 39
0:00:11 3/5/2009 3 5 2009 0 637 524118 4818040 125 39
12:00:23 3/23/2009 3 23 2009 12 648 521953 4818033 208 40
16:00:43 1/10/2012 1 10 2012 16 658 524242 4818041 125 39
2:00:43 3/22/2011 3 22 2011 2 655 523674 4818039 203 40
6:00:54 1/31/2011 1 31 2011 6 647 521290 4818031 209 40
2:00:44 3/28/2008 3 28 2008 2 634 521383 4818031 209 40
18:00:47 3/22/2010 3 22 2010 18 644 522349 4818034 207 40
18:00:12 12/29/2009 12 29 2009 18 638 521525 4818032 209 40
2:00:55 2/16/2010 2 16 2010 2 633 524334 4818041 125 39
10:01:11 2/13/2014 2 13 2014 10 679 522194 4818034 207 40
10:00:49 1/7/2009 1 7 2009 10 635 523938 4818040 203 40
4:01:26 3/20/2010 3 20 2010 4 646 520777 4818029 211 40
16:00:53 2/21/2010 2 21 2010 16 643 526092 4818048 90 40
6:00:26 2/16/2010 2 16 2010 6 633 524345 4818041 125 39
8:00:54 12/24/2013 12 24 2013 8 911 524402 4818042 125 39
4:00:53 1/31/2011 1 31 2011 4 647 521289 4818031 209 40
6:00:54 2/14/2011 2 14 2011 6 641 521368 4818031 209 40
8:00:30 1/18/2009 1 18 2009 8 634 524043 4818040 125 39



4:00:54 2/12/2013 2 12 2013 4 665 521882 4818033 208 40
22:00:47 4/5/2014 4 5 2014 22 917 525860 4818047 91 40
18:00:54 3/30/2012 3 30 2012 18 678 526211 4818049 90 40
2:00:43 2/16/2009 2 16 2009 2 633 521266 4818031 209 40
2:00:53 3/23/2011 3 23 2011 2 669 521769 4818033 208 40
16:00:49 1/25/2011 1 25 2011 16 801 523801 4818040 203 40
2:00:40 2/14/2011 2 14 2011 2 655 521366 4818032 209 40
10:00:54 12/27/2009 12 27 2009 10 639 521741 4818033 208 40
4:00:54 4/14/2012 4 14 2012 4 676 525247 4818045 92 40
8:01:06 1/5/2011 1 5 2011 8 642 526105 4818048 90 40
14:00:43 4/5/2008 4 5 2008 14 632 522352 4818035 207 40
8:00:54 4/8/2013 4 8 2013 8 677 524435 4818042 94 40
22:00:48 3/12/2010 3 12 2010 22 646 520808 4818030 210 40
6:00:41 12/20/2011 12 20 2011 6 658 521776 4818033 208 40
6:00:53 12/27/2012 12 27 2012 6 665 520816 4818030 210 40
0:00:52 1/29/2013 1 29 2013 0 663 520647 4818030 211 40
2:00:53 1/17/2011 1 17 2011 2 801 523700 4818040 203 40
22:00:54 4/5/2013 4 5 2013 22 671 524489 4818042 94 40
0:00:49 3/23/2009 3 23 2009 0 640 524096 4818041 125 39
8:00:41 3/27/2011 3 27 2011 8 669 521966 4818034 208 40
18:01:07 2/8/2012 2 8 2012 18 665 524319 4818042 125 39
18:00:27 12/23/2008 12 23 2008 18 632 521678 4818033 208 40
0:00:50 4/18/2012 4 18 2012 0 666 522862 4818037 205 40
4:00:52 12/27/2012 12 27 2012 4 665 520817 4818030 210 40
22:00:54 3/18/2012 3 18 2012 22 663 520859 4818030 210 40
2:01:21 2/12/2013 2 12 2013 2 665 521946 4818034 208 40
10:00:55 12/26/2012 12 26 2012 10 665 520964 4818031 210 40
16:00:53 1/18/2014 1 18 2014 16 671 521379 4818032 209 40
8:00:24 12/20/2011 12 20 2011 8 658 521780 4818034 208 40
22:00:41 1/28/2012 1 28 2012 22 663 523608 4818040 204 40
12:00:42 2/12/2011 2 12 2011 12 650 521035 4818031 210 40
6:00:31 12/20/2012 12 20 2012 6 658 521436 4818033 209 40
12:00:41 2/15/2012 2 15 2012 12 658 521112 4818032 210 40
2:00:48 3/19/2012 3 19 2012 2 663 520858 4818031 210 40
8:00:15 1/7/2009 1 7 2009 8 632 522140 4818035 207 40
2:00:53 1/7/2009 1 7 2009 2 632 522140 4818035 207 40
8:00:53 2/16/2009 2 16 2009 8 633 521267 4818032 209 40
2:00:48 4/5/2012 4 5 2012 2 665 520737 4818030 211 40
8:00:47 4/16/2008 4 16 2008 8 636 521033 4818031 210 40
4:00:53 12/30/2010 12 30 2010 4 801 523431 4818039 204 40
0:00:36 2/14/2011 2 14 2011 0 641 521366 4818033 209 40
2:00:48 2/13/2011 2 13 2011 2 801 523791 4818041 203 40
16:00:53 12/17/2010 12 17 2010 16 657 520554 4818030 211 40
22:00:53 4/14/2010 4 14 2010 22 654 521356 4818033 209 40
8:00:54 3/26/2008 3 26 2008 8 633 521714 4818034 208 40
6:00:45 2/6/2011 2 6 2011 6 647 521215 4818032 209 40
6:00:20 4/4/2011 4 4 2011 6 659 524317 4818043 125 39
0:00:48 4/2/2008 4 2 2008 0 633 521455 4818033 209 40
12:00:55 12/27/2009 12 27 2009 12 646 521873 4818034 208 40
8:00:57 1/8/2013 1 8 2013 8 675 523517 4818040 204 40
6:00:20 2/14/2012 2 14 2012 6 658 521520 4818033 209 40
4:00:54 4/4/2011 4 4 2011 4 663 524434 4818043 94 40
8:01:11 3/19/2010 3 19 2010 8 638 520913 4818031 210 40
8:00:53 1/24/2010 1 24 2010 8 642 525647 4818048 91 40



6:00:53 12/15/2010 12 15 2010 6 638 521893 4818035 208 40
8:00:47 1/11/2011    1       11      2011    8       646     521670  4818034 208     40
12:00:21        12/25/2008      12      25      2008    12      632     521865  4818034 208     40
0:00:24 2/13/2011       2       13      2011    0       801     523789  4818041 203     40
4:00:41 2/16/2010       2       16      2010    4       633     524340  4818043 125     39
4:01:02 4/4/2011        4       4       2011    4       655     524264  4818043 125     39
10:00:53        12/9/2012       12      9       2012    10      670     525706  4818048 91      40
12:00:53        2/28/2011       2       28      2011    12      654     521179  4818032 210     40
4:00:35 1/7/2009        1       7       2009    4       632     522139  4818035 207     40
14:00:33        3/16/2011       3       16      2011    14      655     522181  4818036 207     40
16:00:54        1/16/2010       1       16      2010    16      633     521642  4818034 208     40
6:00:42 1/24/2010       1       24      2010    6       642     525645  4818048 91      40
12:00:42        1/28/2014       1       28      2014    12      907     521631  4818034 208     40
18:00:56        12/21/2009      12      21      2009    18      638     521722  4818034 208     40
10:00:41        3/29/2009       3       29      2009    10      635     521826  4818035 208     40
10:00:54        2/13/2014       2       13      2014    10      909     522019  4818035 207     40
4:00:54 2/16/2009       2       16      2009    4       633     521265  4818033 209     40
22:00:30        3/25/2009       3       25      2009    22      648     522024  4818035 207     40
10:00:50        4/29/2011       4       29      2011    10      665     521499  4818034 209     40
4:00:48 12/15/2013      12      15      2013    4       671     524266  4818043 125     39
18:00:26        1/5/2009        1       5       2009    18      633     522658  4818038 206     40
4:00:53 3/28/2008       3       28      2008    4       634     521384  4818033 209     40
18:00:56        12/22/2008      12      22      2008    18      637     524198  4818043 125     39
16:00:53        3/16/2014       3       16      2014    16      914     521545  4818034 209     40
4:00:54 1/22/2010       1       22      2010    4       644     525675  4818048 91      40
8:00:36 3/19/2010       3       19      2010    8       639     520921  4818032 210     40
6:00:43 1/29/2011       1       29      2011    6       639     525500  4818048 92      40
22:01:40        4/27/2014       4       27      2014    22      917     523097  4818039 205     40
2:00:34 3/13/2010       3       13      2010    2       640     521619  4818034 208     40
6:00:50 3/20/2010       3       20      2010    6       646     520775  4818032 211     40
8:00:54 1/27/2011       1       27      2011    8       650     524258  4818043 125     39
12:00:54        3/19/2010       3       19      2010    12      647     520898  4818032 210     40
18:00:47        4/14/2010       4       14      2010    18      652     521614  4818034 208     40
20:00:56        12/26/2012      12      26      2012    20      665     520767  4818032 211     40
8:00:50 12/16/2013      12      16      2013    8       914     521391  4818034 209     40
4:00:53 12/30/2008      12      30      2008    4       637     524114  4818043 125     39
18:00:48        12/24/2009      12      24      2009    18      638     521724  4818035 208     40
0:00:34 1/29/2011       1       29      2011    0       657     521896  4818035 208     40
0:01:22 3/20/2014       3       20      2014    0       918     524513  4818044 94      40
16:00:43        12/23/2012      12      23      2012    16      680     521340  4818034 209     40
0:00:54 12/27/2012      12      27      2012    0       665     520821  4818032 210     40
22:00:50        12/16/2010      12      16      2010    22      647     521383  4818034 209     40
8:01:07 3/21/2010       3       21      2010    8       646     520770  4818032 211     40
10:01:11        2/17/2014       2       17      2014    10      914     521504  4818034 209     40
4:00:47 1/6/2013        1       6       2013    4       663     524163  4818043 125     39
4:00:53 2/20/2011       2       20      2011    4       657     521434  4818034 209     40
0:00:54 3/26/2009       3       26      2009    0       644     522289  4818037 207     40
16:00:53        4/5/2011        4       5       2011    16      664     525980  4818050 91      40
10:00:53        1/13/2010       1       13      2010    10      638     521674  4818035 208     40
20:00:25        4/16/2012       4       16      2012    20      658     522796  4818039 206     40
0:00:47 2/25/2010       2       25      2010    0       643     523810  4818042 203     40
14:00:10        12/23/2012      12      23      2012    14      680     521336  4818034 209     40
14:00:37        4/1/2012        4       1       2012    14      670     522189  4818037 207     40
2:00:26 1/18/2011       1       18      2011    2       646     520682  4818032 211     40



0:00:53 12/21/2010      12      21      2010    0       657     520697  4818032 211     40
18:00:38        3/30/2014       3       30      2014    18      908     522281  4818037 207     40
4:00:42 1/7/2009        1       7       2009    4       634     522179  4818037 207     40
4:01:52 3/10/2014       3       10      2014    4       908     526118  4818051 90      40
10:00:35        3/9/2014        3       9       2014    10      679     521344  4818035 209     40
22:01:20        4/18/2014       4       18      2014    22      908     524115  4818044 125     39
12:01:09        1/3/2014        1       3       2014    12      908     524127  4818044 125     39
10:01:04        3/22/2013       3       22      2013    10      679     521316  4818035 209     40
2:00:44 1/28/2009       1       28      2009    2       632     521214  4818034 209     40
10:00:56        2/8/2009        2       8       2009    10      632     521214  4818034 209     40
0:00:43 1/29/2012       1       29      2012    0       663     523607  4818042 204     40
18:00:53        4/23/2009       4       23      2009    18      642     525842  4818051 91      40
14:01:11        1/14/2014       1       14      2014    14      914     521166  4818034 210     40
6:01:11 12/31/2013      12      31      2013    6       908     523684  4818043 203     40
14:00:24        3/26/2008       3       26      2008    14      634     522234  4818038 207     40
2:00:47 1/27/2011       1       27      2011    2       801     524105  4818044 125     39
4:00:41 4/28/2010       4       28      2010    4       646     521701  4818036 208     40
6:00:54 1/27/2011       1       27      2011    6       639     524357  4818045 125     39
6:00:25 1/7/2009        1       7       2009    6       632     522141  4818037 207     40
16:00:23        2/16/2013       2       16      2013    16      663     524521  4818046 94      40
8:00:41 2/7/2011        2       7       2011    8       657     524433  4818045 94      40
0:00:42 12/12/2011      12      12      2011    0       659     524298  4818045 125     39
2:00:50 4/1/2011        4       1       2011    2       664     523710  4818043 203     40
12:01:11        12/27/2009      12      27      2009    12      633     521737  4818036 208     40
2:00:35 3/4/2009        3       4       2009    2       633     522060  4818037 207     40
14:00:49        2/14/2012       2       14      2012    14      663     526044  4818052 90      40
6:00:52 12/30/2008      12      30      2008    6       637     524109  4818044 125     39
0:00:46 4/14/2012       4       14      2012    0       673     524256  4818045 125     39
22:01:11        12/17/2013      12      17      2013    22      914     521439  4818035 209     40
12:00:56        2/9/2014        2       9       2014    12      916     521456  4818035 209     40
2:00:54 1/12/2014       1       12      2014    2       679     523501  4818042 204     40
14:00:49        1/9/2011        1       9       2011    14      654     521061  4818034 210     40
2:00:53 1/13/2014       1       13      2014    2       679     523473  4818042 204     40
10:00:54        3/9/2011        3       9       2011    10      801     521841  4818037 208     40
18:00:47        3/22/2009       3       22      2009    18      640     524339  4818045 125     39
0:00:21 1/12/2014       1       12      2014    0       679     523425  4818042 204     40
18:00:54        1/12/2010       1       12      2010    18      646     521765  4818037 208     40
4:00:47 4/5/2012        4       5       2012    4       665     520737  4818034 211     40
18:00:25        12/10/2011      12      10      2011    18      659     525541  4818050 92      40
8:00:30 12/14/2008      12      14      2008    8       634     521886  4818037 208     40
10:00:53        1/2/2011        1       2       2011    10      642     522448  4818039 206     40
18:00:50        4/1/2012        4       1       2012    18      679     523381  4818042 204     40
18:01:03        3/6/2014        3       6       2014    18      916     522226  4818038 207     40
16:00:20        4/14/2010       4       14      2010    16      652     521613  4818036 208     40
12:00:30        1/15/2011       1       15      2011    12      650     521362  4818036 209     40
0:00:42 4/28/2013       4       28      2013    0       658     524218  4818045 125     39
8:00:55 3/21/2010       3       21      2010    8       653     520890  4818034 210     40
0:00:53 4/20/2013       4       20      2013    0       671     524179  4818045 125     39
16:00:53        2/14/2011       2       14      2011    16      650     520645  4818033 211     40
6:00:48 1/13/2014       1       13      2014    6       671     523862  4818044 203     40
22:00:23        3/30/2011       3       30      2011    22      664     523752  4818044 203     40
10:00:54        1/21/2013       1       21      2013    10      665     524083  4818045 125     39
4:00:47 1/12/2014       1       12      2014    4       679     523506  4818043 204     40
0:00:42 4/27/2013       4       27      2013    0       671     520758  4818034 211     40



4:00:54 4/23/2009       4       23      2009    4       640     523684  4818044 203     40
14:00:41        3/27/2011       3       27      2011    14      658     521908  4818038 208     40
10:00:47        12/25/2008      12      25      2008    10      632     521868  4818038 208     40
4:00:41 1/29/2013       1       29      2013    4       663     520648  4818034 211     40
6:00:36 2/16/2009       2       16      2009    6       633     521262  4818036 209     40
2:01:52 11/19/2010      11      19      2010    2       638     521832  4818038 208     40
8:00:53 2/1/2011        2       1       2011    8       647     522287  4818039 207     40
10:01:00        1/26/2014       1       26      2014    10      907     521900  4818038 208     40
22:00:53        4/13/2012       4       13      2012    22      673     524251  4818046 125     39
6:00:56 1/7/2010        1       7       2010    6       633     521657  4818037 208     40
18:00:26        1/25/2011       1       25      2011    18      801     523641  4818044 203     40
6:00:40 1/12/2014       1       12      2014    6       907     523695  4818044 203     40
18:00:48        3/21/2010       3       21      2010    18      652     523124  4818042 205     40
6:00:54 1/27/2011       1       27      2011    6       650     524255  4818046 125     39
18:00:50        12/24/2008      12      24      2008    18      635     524645  4818048 94      40
18:00:53        11/26/2010      11      26      2010    18      657     520399  4818033 212     40
18:00:42        11/25/2010      11      25      2010    18      641     520938  4818035 210     40
12:00:48        12/17/2013      12      17      2013    12      914     521230  4818036 209     40
22:00:21        4/1/2008        4       1       2008    22      633     521453  4818037 209     40
8:00:47 3/27/2011       3       27      2011    8       658     521874  4818038 208     40
14:00:15        2/13/2012       2       13      2012    14      658     521817  4818038 208     40
8:00:55 12/30/2009      12      30      2009    8       633     521933  4818039 208     40
10:00:48        12/30/2009      12      30      2009    10      633     521896  4818038 208     40
4:00:11 3/22/2014       3       22      2014    4       908     525179  4818050 93      40
22:00:48        4/30/2010       4       30      2010    22      646     524310  4818047 125     39
8:00:42 3/26/2008       3       26      2008    8       632     521744  4818038 208     40
18:00:53        12/29/2008      12      29      2008    18      637     524177  4818046 125     39
22:00:45        2/12/2011       2       12      2011    22      646     523694  4818045 203     40
10:01:57        2/11/2012       2       11      2012    10      641     521265  4818037 209     40
10:01:11        12/17/2013      12      17      2013    10      917     521530  4818037 209     40
14:00:45        2/26/2011       2       26      2011    14      650     521349  4818037 209     40
0:00:25 12/25/2009      12      25      2009    0       641     521813  4818038 208     40
8:00:14 12/30/2008      12      30      2008    8       637     524095  4818046 125     39
14:01:11        1/13/2011       1       13      2011    14      650     521963  4818039 208     40
16:00:41        2/9/2009        2       9       2009    16      633     525131  4818050 93      40
0:00:54 12/30/2009      12      30      2009    0       633     521742  4818038 208     40
22:00:57        12/15/2010      12      15      2010    22      638     521825  4818039 208     40
18:01:00        4/25/2009       4       25      2009    18      639     524558  4818048 94      40
0:00:48 11/28/2010      11      28      2010    0       654     521110  4818036 210     40
2:00:53 5/5/2011        5       5       2011    2       667     520832  4818036 210     40
2:02:46 4/14/2009       4       14      2009    2       639     524159  4818047 125     39
0:00:48 2/24/2009       2       24      2009    0       633     522004  4818039 208     40
6:00:56 1/6/2013        1       6       2013    6       663     524162  4818047 125     39
2:00:08 4/2/2008        4       2       2008    2       633     521410  4818038 209     40
2:00:14 2/26/2009       2       26      2009    2       633     521241  4818037 209     40
20:00:49        3/24/2014       3       24      2014    20      914     522835  4818042 205     40
8:00:50 12/23/2013      12      23      2013    8       911     526061  4818054 90      40
4:00:47 3/20/2010       3       20      2010    4       639     520767  4818036 211     40
10:01:19        2/26/2011       2       26      2011    10      639     521267  4818037 209     40
2:00:41 3/22/2014       3       22      2014    2       908     525167  4818051 93      40
6:00:32 4/4/2014        4       4       2014    6       907     524466  4818048 94      40
20:00:53        1/10/2014       1       10      2014    20      907     524107  4818047 125     39
2:00:56 3/31/2011       3       31      2011    2       664     523754  4818046 203     40
14:00:24        1/12/2014       1       12      2014    14      909     525019  4818050 93      40



20:00:31        2/28/2012       2       28      2012    20      665     523664  4818045 203     40
16:00:46        1/12/2011       1       12      2011    16      639     524750  4818049 94      40
0:00:48 4/19/2014       4       19      2014    0       914     523111  4818044 205     40
6:00:47 4/4/2011        4       4       2011    6       655     524267  4818048 125     39
18:00:42        4/26/2011       4       26      2011    18      654     521641  4818039 208     40
12:00:53        2/7/2009        2       7       2009    12      632     521246  4818038 209     40
10:36:56        4/10/2013       4       10      2013    10      657     520925  4818037 210     40
14:00:24        12/17/2013      12      17      2013    14      914     521202  4818038 210     40
7:25:48 4/15/2014       4       15      2014    7       657     521595  4818039 209     40
20:00:55        3/16/2014       3       16      2014    20      916     524567  4818049 94      40
2:00:39 4/14/2012       4       14      2012    2       671     524248  4818048 125     39
20:00:55        3/3/2014        3       3       2014    20      907     524975  4818051 93      40
22:00:48        4/28/2013 4 28 2013 22 658 524321 4818048 125 39
6:00:53 3/20/2010 3 20 2010 6 639 520765 4818036 211 40
4:00:55 11/28/2010 11 28 2010 4 654 521214 4818038 209 40
2:00:48 12/30/2009 12 30 2009 2 633 521745 4818040 208 40
4:01:18 2/13/2010 2 13 2010 4 638 524178 4818048 125 39
2:00:53 11/27/2010 11 27 2010 2 657 520223 4818035 212 40
16:00:41 4/14/2013 4 14 2013 16 658 521543 4818039 209 40
10:00:56 12/27/2009 12 27 2009 10 643 521927 4818040 208 40
10:00:56 4/25/2012 4 25 2012 10 657 521577 4818040 209 40
0:00:29 3/31/2011 3 31 2011 0 664 523750 4818047 203 40
18:00:42 4/8/2013 4 8 2013 18 658 522365 4818042 207 40
4:00:54 2/26/2009 2 26 2009 4 633 521239 4818039 209 40
4:00:48 3/21/2010 3 21 2010 4 641 520956 4818038 210 40
16:00:44 12/21/2009 12 21 2009 16 633 521747 4818040 208 40
6:00:44 12/17/2012 12 17 2012 6 670 524650 4818050 94 40
8:01:30 2/20/2013 2 20 2013 8 677 521838 4818041 208 40
20:00:54 1/9/2014 1 9 2014 20 909 525061 4818052 93 40
6:00:55 2/7/2011 2 7 2011 6 639 524531 4818050 94 40
6:00:56 12/26/2012 12 26 2012 6 665 520923 4818038 210 40
2:01:23 3/21/2010 3 21 2010 2 643 520974 4818038 210 40
14:00:42 1/31/2009 1 31 2009 14 632 521567 4818040 209 40
8:00:41 3/17/2009 3 17 2009 8 633 521570 4818040 209 40
6:00:48 2/7/2011 2 7 2011 6 657 524430 4818050 94 40
12:00:41 12/30/2009 12 30 2009 12 633 521895 4818041 208 40
18:00:54 1/22/2011 1 22 2011 18 801 524082 4818048 125 39
10:00:10 12/14/2008 12 14 2008 10 633 521962 4818041 208 40
6:00:43 3/25/2008 3 25 2008 6 635 523706 4818047 203 40
22:00:44 4/1/2012 4 1 2012 22 681 523031 4818045 205 40
18:00:48 1/22/2011 1 22 2011 18 650 524176 4818049 125 39
6:00:47 12/30/2009 12 30 2009 6 633 521915 4818041 208 40
4:00:55 3/27/2008 3 27 2008 4 636 521732 4818041 208 40
22:00:53 1/6/2009 1 6 2009 22 632 522104 4818042 207 40
8:00:54 1/24/2010 1 24 2010 8 644 526304 4818057 90 40
0:00:51 4/8/2011 4 8 2011 0 661 524171 4818049 125 39
8:01:06 12/13/2013 12 13 2013 8 914 521255 4818039 209 40
10:00:42 12/29/2008 12 29 2008 10 637 524114 4818049 125 39
8:00:41 3/19/2010 3 19 2010 8 643 521060 4818039 210 40
18:00:25 4/18/2008 4 18 2008 18 633 521162 4818039 210 40
18:00:53 3/9/2009 3 9 2009 18 637 523516 4818047 204 40
6:00:54 1/12/2014 1 12 2014 6 679 523502 4818047 204 40
2:00:39 1/28/2011 1 28 2011 2 650 524367 4818050 125 39
0:00:20 12/25/2013 12 25 2013 0 917 520813 4818038 210 40



22:00:26 3/4/2010 3 4 2010 22 644 524243 4818050 125 39
0:00:54 4/23/2009 4 23 2009 0 644 526009 4818056 91 40
0:00:56 4/1/2011 4 1 2011 0 664 523706 4818048 203 40
2:00:42 1/24/2011 1 24 2011 2 801 523661 4818048 203 40
18:00:21 4/10/2011 4 10 2011 18 665 520814 4818038 210 40
4:00:13 3/25/2008 3 25 2008 4 635 523695 4818048 203 40
16:00:43 4/9/2009 4 9 2009 16 638 522294 4818043 207 40
8:00:27 2/13/2013 2 13 2013 8 677 521946 4818042 208 40
18:00:20 12/24/2009 12 24 2009 18 633 521571 4818041 209 40
22:00:48 2/23/2009 2 23 2009 22 633 522000 4818042 208 40
10:00:50 1/9/2011 1 9 2011 10 646 521252 4818040 209 40
10:00:50 2/5/2010 2 5 2010 10 643 524315 4818050 125 39
18:00:23 4/21/2013 4 21 2013 18 658 522065 4818042 207 40
14:00:36 1/13/2010 1 13 2010 14 633 521647 4818041 208 40
22:00:54 4/7/2011 4 7 2011 22 662 524386 4818050 125 39
2:00:55 4/20/2009 4 20 2009 2 640 525871 4818056 91 40
18:01:08 3/12/2010 3 12 2010 18 641 520552 4818038 211 40
12:00:56 2/11/2013 2 11 2013 12 665 521973 4818042 208 40
18:00:25 1/17/2011 1 17 2011 18 657 520829 4818039 210 40
0:00:08 2/16/2009 2 16 2009 0 633 521237 4818040 209 40
6:00:55 2/13/2010 2 13 2010 6 638 524160 4818050 125 39
6:00:47 2/14/2013 2 14 2013 6 665 522250 4818043 207 40
12:00:47 2/15/2013 2 15 2013 12 663 524845 4818052 93 40
16:00:43 3/13/2010 3 13 2010 16 641 521601 4818041 209 40
0:00:56 12/19/2010 12 19 2010 0 657 520870 4818039 210 40
8:00:41 4/22/2011 4 22 2011 8 663 521722 4818042 208 40
12:00:29 2/8/2009 2 8 2009 12 632 521205 4818040 209 40
20:00:46 1/18/2012 1 18 2012 20 663 524228 4818050 125 39
12:00:20 3/19/2010 3 19 2010 12 801 520972 4818039 210 40
6:00:42 2/12/2012 2 12 2012 6 658 521206 4818040 209 40
18:00:49 1/27/2009 1 27 2009 18 632 521243 4818040 209 40
8:00:54 3/26/2011 3 26 2011 8 667 521495 4818041 209 40
2:00:56 3/12/2009 3 12 2009 2 640 522060 4818043 207 40
4:00:24 4/3/2011 4 3 2011 4 668 524369 4818051 125 39
4:00:54 2/9/2013 2 9 2013 4 677 521535 4818041 209 40
6:00:53 3/21/2011 3 21 2011 6 801 521210 4818041 209 40
2:00:33 1/23/2014 1 23 2014 2 909 524103 4818050 125 39
18:00:53 12/26/2011 12 26 2011 18 650 525954 4818057 91 40
14:00:33 3/3/2009 3 3 2009 14 637 524166 4818051 125 39
18:00:48 4/9/2009 4 9 2009 18 638 522301 4818044 207 40
0:00:49 4/26/2013 4 26 2013 0 671 520760 4818039 211 40
4:00:48 3/14/2010 3 14 2010 4 646 522010 4818043 207 40
8:00:42 12/26/2012 12 26 2012 8 665 520926 4818040 210 40
12:00:49 3/7/2010 3 7 2010 12 641 520833 4818040 210 40
18:00:36 1/5/2009 1 5 2009 18 637 523607 4818049 204 40
4:00:54 1/23/2014 1 23 2014 4 909 524107 4818051 125 39
4:01:17 3/14/2010 3 14 2010 4 639 521940 4818043 208 40
2:00:54 3/14/2009 3 14 2009 2 640 521519 4818042 209 40
4:00:27 3/1/2013 3 1 2013 4 658 524108 4818051 125 39
8:00:48 2/22/2013 2 22 2013 8 663 521218 4818041 209 40
2:01:07 3/27/2012 3 27 2012 2 680 521638 4818042 208 40
0:00:56 12/3/2010 12 3 2010 0 654 523967 4818050 203 40
0:00:54 4/26/2009 4 26 2009 0 646 521936 4818043 208 40
4:00:50 2/14/2012 2 14 2012 4 658 521523 4818042 209 40



6:00:48 2/9/2013 2 9 2013 6 677 521529 4818042 209 40
10:00:40 2/6/2012 2 6 2012 10 658 521506 4818042 209 40
18:01:17 2/8/2009 2 8 2009 18 633 524528 4818053 94 40
14:00:21 2/15/2012 2 15 2012 14 658 521131 4818041 210 40
2:00:39 1/7/2010 1 7 2010 2 633 521668 4818043 208 40
18:01:23 12/15/2010 12 15 2010 18 638 521820 4818043 208 40
22:00:48 4/3/2014 4 3 2014 22 917 524367 4818052 125 39
22:00:54 4/24/2009 4 24 2009 22 646 521242 4818042 209 40
8:00:53 3/12/2010 3 12 2010 8 641 521705 4818043 208 40
2:00:43 4/3/2011 4 3 2011 2 668 524366 4818052 125 39
0:00:56 3/26/2009 3 26 2009 0 648 522030 4818044 207 40
22:00:55 1/28/2011 1 28 2011 22 641 521855 4818044 208 40
4:00:30 1/1/2009 1 1 2009 4 637 523677 4818050 203 40
18:00:48 11/25/2010 11 25 2010 18 640 521011 4818041 210 40
6:00:47 3/14/2009 3 14 2009 6 640 521519 4818043 209 40
12:00:12 1/12/2009 1 12 2009 12 634 524077 4818051 125 39
4:00:54 2/14/2010 2 14 2010 4 638 524186 4818052 125 39
2:00:53 5/1/2009 5 1 2009 2 640 521703 4818043 208 40
12:00:48 1/15/2010 1 15 2010 12 633 521415 4818042 209 40
0:00:31 12/23/2008 12 23 2008 0 634 524190 4818052 125 39
2:00:54 4/22/2010 4 22 2010 2 646 524331 4818052 125 39
4:01:00 4/4/2014 4 4 2014 4 907 524467 4818053 94 40
14:00:49 3/4/2009 3 4 2009 14 633 522079 4818045 207 40
6:00:54 4/23/2009 4 23 2009 6 639 522996 4818048 205 40
10:00:44 2/16/2012 2 16 2012 10 658 521837 4818044 208 40
8:00:18 2/10/2013 2 10 2013 8 680 525119 4818055 93 40
4:00:53 3/21/2011 3 21 2011 4 801 521204 4818042 209 40
2:00:54 3/13/2011 3 13 2011 2 653 521323 4818042 209 40
2:00:27 11/23/2010 11 23 2010 2 643 521597 4818043 209 40
8:00:56 3/17/2014 3 17 2014 8 917 524293 4818053 125 39
2:00:46 12/25/2009 12 25 2009 2 643 520861 4818041 210 40
18:01:12 5/5/2010 5 5 2010 18 646 521053 4818042 210 40
18:00:56 3/26/2010 3 26 2010 18 646 524678 4818054 94 40
18:00:54 12/29/2009 12 29 2009 18 639 521476 4818043 209 40
6:00:21 1/25/2010 1 25 2010 6 644 525983 4818059 91 40
18:00:48 4/15/2010 4 15 2010 18 653 521186 4818042 210 40
18:00:13 1/7/2009 1 7 2009 18 635 523906 4818051 203 40
2:00:32 2/13/2010 2 13 2010 2 638 524183 4818052 125 39
0:00:54 4/9/2013 4 9 2013 0 679 523166 4818049 205 40
2:00:56 3/1/2013 3 1 2013 2 677 521307 4818043 209 40
16:00:48 4/6/2010 4 6 2010 16 639 522717 4818047 206 40
2:00:48 12/26/2012 12 26 2012 2 665 520952 4818041 210 40
22:00:49 4/2/2011 4 2 2011 22 668 524362 4818053 125 39
8:00:41 1/13/2012 1 13 2012 8 658 525553 4818057 92 40
0:00:30 1/28/2009 1 28 2009 0 632 521197 4818042 210 40
18:00:27 1/29/2011 1 29 2011 18 657 521381 4818043 209 40
18:00:47 4/7/2014 4 7 2014 18 917 520997 4818042 210 40
8:00:50 1/23/2014 1 23 2014 8 909 524108 4818052 125 39
18:00:53 4/4/2012 4 4 2012 18 671 521316 4818043 209 40
22:00:26 3/30/2011 3 30 2011 22 660 523721 4818051 203 40
2:00:43 12/22/2012 12 22 2012 2 657 520755 4818041 211 40
20:00:50 1/28/2012 1 28 2012 20 663 523608 4818051 204 40
8:00:48 4/29/2009 4 29 2009 8 646 521975 4818045 208 40
16:00:53 2/13/2011 2 13 2011 16 639 525990 4818059 91 40



6:00:53 3/16/2011 3 16 2011 6 650 523636 4818051 203 40
2:00:52 4/3/2010 4 3 2010 2 655 525611 4818058 92 40
18:00:48 3/25/2009 3 25 2009 18 648 522029 4818045 207 40
0:00:42 3/5/2010 3 5 2010 0 644 524242 4818053 125 39
0:00:54 2/1/2009 2 1 2009 0 632 521586 4818044 209 40
10:00:16 3/22/2009 3 22 2009 10 634 521812 4818045 208 40
8:00:32 1/31/2011 1 31 2011 8 638 521434 4818044 209 40
22:00:25 1/24/2011 1 24 2011 22 639 523663 4818051 203 40
18:00:42 3/24/2009 3 24 2009 18 647 520703 4818041 211 40
22:00:42 1/22/2011 1 22 2011 22 650 524172 4818053 125 39
14:00:47 4/1/2012 4 1 2012 14 677 522208 4818046 207 40
12:00:53 2/18/2010 2 18 2010 12 647 524472 4818054 94 40
0:00:54 3/13/2011 3 13 2011 0 653 521322 4818043 209 40
8:00:47 2/22/2009 2 22 2009 8 633 521585 4818044 209 40
18:00:53 2/12/2011 2 12 2011 18 646 523687 4818051 203 40
22:00:41 4/8/2009 4 8 2009 22 639 524091 4818053 125 39
6:00:53 1/1/2009 1 1 2009 6 637 523684 4818051 203 40
8:00:37 3/26/2009 3 26 2009 8 634 522423 4818047 206 40
0:00:56 3/28/2014 3 28 2014 0 918 526134 4818061 90 40
14:00:53 12/23/2012 12 23 2012 14 670 521596 4818045 209 40
2:00:41 4/30/2009 4 30 2009 2 640 521416 4818044 209 40
18:00:54 4/21/2011 4 21 2011 18 669 526364 4818062 90 40
2:00:54 5/17/2011 5 17 2011 2 667 522823 4818049 205 40
8:00:48 1/7/2009 1 7 2009 8 634 522156 4818046 207 40
14:00:47 4/5/2014 4 5 2014 14 914 521625 4818045 208 40
2:00:54 1/1/2009 1 1 2009 2 637 523682 4818052 203 40
4:00:21 12/23/2008 12 23 2008 4 634 524168 4818054 125 39
8:00:21 1/1/2009 1 1 2009 8 637 523679 4818052 203 40
2:00:54 4/3/2009 4 3 2009 2 633 521374 4818044 209 40
4:00:58 4/3/2009 4 3 2009 4 633 521377 4818044 209 40
2:00:32 4/28/2013 4 28 2013 2 658 524216 4818054 125 39
8:00:51 12/10/2012 12 10 2012 8 675 526237 4818061 90 40
18:00:41 4/9/2009 4 9 2009 18 638 522290 4818047 207 40
12:00:54 4/1/2012 4 1 2012 12 677 522208 4818047 207 40
8:00:53 1/28/2009 1 28 2009 8 632 521231 4818044 209 40
6:00:47 1/28/2009 1 28 2009 6 632 521231 4818044 209 40
8:01:24 11/18/2010 11 18 2010 8 642 526057 4818061 90 40
18:01:18 12/5/2010 12 5 2010 18 654 521943 4818046 208 40
22:00:47 3/13/2011 3 13 2011 22 654 521345 4818044 209 40
10:01:11 1/10/2014 1 10 2014 10 679 524385 4818055 125 39
0:01:12 4/6/2014 4 6 2014 0 917 525899 4818060 91 40
12:00:44 12/26/2009 12 26 2009 12 633 521771 4818046 208 40
10:00:42 4/6/2010 4 6 2010 10 647 522001 4818047 208 40
2:00:37 2/12/2010 2 12 2010 2 640 523834 4818053 203 40
8:00:53 2/15/2011 2 15 2011 8 654 521518 4818045 209 40
6:00:41 4/3/2009 4 3 2009 6 633 521374 4818045 209 40
4:00:53 4/30/2009 4 30 2009 4 640 521413 4818045 209 40
0:00:50 3/14/2011 3 14 2011 0 654 521346 4818045 209 40
8:00:47 4/15/2008 4 15 2008 8 631 524126 4818054 125 39
8:00:55 3/21/2010 3 21 2010 8 655 520897 4818043 210 40
8:00:18 2/23/2011 2 23 2011 8 801 521466 4818045 209 40
4:00:54 2/19/2012 2 19 2012 4 665 525657 4818060 91 40
4:00:45 2/7/2011 2 7 2011 4 642 524175 4818055 125 39
2:00:53 3/15/2010 3 15 2010 2 646 520783 4818043 211 40



12:00:49 12/16/2011 12 16 2011 12 658 521641 4818046 208 40
2:00:43 3/14/2011 3 14 2011 2 654 521348 4818045 209 40
6:00:53 2/26/2011 2 26 2011 6 638 522042 4818047 207 40
22:00:25 2/12/2011 2 12 2011 22 801 523704 4818053 203 40
4:01:08 4/27/2013 4 27 2013 4 671 520848 4818044 210 40
16:00:24 12/7/2011 12 7 2011 16 801 520719 4818043 211 40
22:00:54 2/7/2011 2 7 2011 22 801 523761 4818053 203 40
6:00:23 3/15/2010 3 15 2010 6 646 520781 4818044 211 40
22:00:53 4/18/2014 4 18 2014 22 914 523111 4818051 205 40
14:00:53 12/16/2011 12 16 2011 14 658 521639 4818046 208 40
0:00:47 1/29/2011 1 29 2011 0 641 521857 4818047 208 40
6:00:15 4/4/2011 4 4 2011 6 663 524432 4818056 94 40
0:00:25 3/31/2011 3 31 2011 0 660 523720 4818054 203 40
6:00:35 1/7/2009 1 7 2009 6 634 522155 4818048 207 40
4:00:20 1/28/2009 1 28 2009 4 632 521232 4818045 209 40
6:00:54 2/12/2013 2 12 2013 6 677 521887 4818048 208 40
16:00:45 11/25/2010 11 25 2010 16 646 521135 4818045 210 40
10:00:53 2/4/2013 2 4 2013 10 677 521932 4818048 208 40
14:00:49 12/7/2011 12 7 2011 14 801 520718 4818044 211 40
8:00:47 1/26/2011 1 26 2011 8 801 524374 4818056 125 39
8:01:49 1/8/2013 1 8 2013 8 677 520391 4818043 212 40
14:00:42 1/16/2010 1 16 2010 14 633 521602 4818047 209 40
18:00:32 1/12/2014 1 12 2014 18 679 523648 4818054 203 40
4:00:48 12/30/2009 12 30 2009 4 633 521913 4818048 208 40
2:00:48 4/14/2012 4 14 2012 2 677 524479 4818057 94 40
4:00:57 3/15/2010 3 15 2010 4 646 520784 4818044 211 40
12:00:53 3/23/2014 3 23 2014 12 679 521167 4818045 210 40
18:01:17 12/30/2010 12 30 2010 18 639 523227 4818052 204 40
0:00:54 12/27/2011 12 27 2011 0 650 525591 4818061 92 40
18:00:53 3/19/2010 3 19 2010 18 646 520736 4818044 211 40
18:00:56 1/24/2011 1 24 2011 18 639 523634 4818054 203 40
2:00:53 3/1/2013 3 1 2013 2 658 524092 4818055 125 39
6:00:36 2/26/2011 2 26 2011 6 647 521948 4818048 208 40
2:00:53 4/27/2013 4 27 2013 2 671 520813 4818045 210 40
16:00:31 4/17/2012 4 17 2012 16 676 521708 4818047 208 40
6:00:46 1/23/2014 1 23 2014 6 909 524110 4818056 125 39
0:00:42 4/12/2012 4 12 2012 0 676 526076 4818063 90 40
12:00:54 2/28/2011 2 28 2011 12 655 521211 4818046 209 40
22:00:26 3/25/2009 3 25 2009 22 642 522287 4818049 207 40
6:00:54 2/26/2011 2 26 2011 6 654 521943 4818048 208 40
22:00:50 1/23/2011 1 23 2011 22 650 523647 4818054 203 40
14:01:03 1/10/2011 1 10 2011 14 650 521878 4818048 208 40
18:00:56 2/12/2010 2 12 2010 18 647 524153 4818056 125 39
2:01:07 11/25/2010 11 25 2010 2 654 523939 4818055 203 40
12:00:25 1/15/2011 1 15 2011 12 657 521291 4818046 209 40
0:00:55 12/19/2008 12 19 2008 0 637 522865 4818052 205 40
4:00:53 2/12/2013 2 12 2013 4 677 521884 4818048 208 40
0:00:20 4/3/2011 4 3 2011 0 668 524363 4818057 125 39
22:00:48 3/4/2011 3 4 2011 22 801 523775 4818055 203 40
18:00:55 1/19/2010 1 19 2010 18 642 525718 4818062 91 40
14:00:42 3/3/2012 3 3 2012 14 658 521211 4818046 209 40
22:00:44 1/27/2009 1 27 2009 22 632 521250 4818047 209 40
12:00:53 1/7/2009 1 7 2009 12 634 522134 4818049 207 40
8:01:17 3/27/2008 3 27 2008 8 633 521761 4818048 208 40



18:00:43 4/10/2010 4 10 2010 18 652 521982 4818049 208 40
12:00:54 3/26/2008 3 26 2008 12 633 522366 4818050 207 40
2:00:53 12/21/2010 12 21 2010 2 657 520782 4818045 211 40
18:00:52 3/28/2011 3 28 2011 18 663 521951 4818049 208 40
4:00:55 2/2/2011 2 2 2011 4 655 521943 4818049 208 40
10:00:53 4/10/2013 4 10 2013 10 679 520947 4818046 210 40
10:00:33 12/19/2008 12 19 2008 10 633 526176 4818064 90 40
22:00:53 4/7/2011 4 7 2011 22 655 524263 4818057 125 39
16:00:40 1/27/2009 1 27 2009 16 632 521373 4818047 209 40
6:00:48 2/7/2011 2 7 2011 6 801 524515 4818058 94 40
0:00:47 1/7/2009 1 7 2009 0 632 522116 4818050 207 40
2:00:55 1/12/2013 1 12 2013 2 679 524314 4818057 125 39
0:00:51 4/4/2014 4 4 2014 0 917 524366 4818058 125 39
8:00:54 12/3/2010 12 3 2010 8 642 526265 4818065 90 40
20:00:33 3/20/2012 3 20 2012 20 658 520800 4818046 211 40
4:00:50 4/14/2012 4 14 2012 4 677 524481 4818058 94 40
12:00:30 1/10/2014 1 10 2014 12 907 524420 4818058 94 40
4:00:56 4/27/2010 4 27 2010 4 646 522038 4818050 207 40
22:00:42 2/12/2010 2 12 2010 22 647 524154 4818057 125 39
0:00:17 4/8/2011 4 8 2011 0 662 524381 4818058 125 39
14:00:47 3/27/2011 3 27 2011 14 655 522061 4818050 207 40
4:00:47 3/5/2011 3 5 2011 4 801 523776 4818056 203 40
16:00:53 11/27/2010 11 27 2010 16 646 521654 4818049 208 40
18:00:35 3/25/2009 3 25 2009 18 644 522278 4818051 207 40
6:00:43 12/21/2010 12 21 2010 6 657 520794 4818046 211 40
4:00:20 12/30/2008 12 30 2008 4 632 524104 4818057 125 39
14:00:35 12/11/2010 12 11 2010 14 641 524198 4818058 125 39
8:00:37 2/12/2013 2 12 2013 8 677 521886 4818050 208 40
12:01:12 2/9/2011 2 9 2011 12 655 521923 4818050 208 40
12:00:56 2/19/2014 2 19 2014 12 916 522437 4818051 206 40
14:00:24 12/25/2009 12 25 2009 14 640 521229 4818048 209 40
12:01:12 2/4/2013 2 4 2013 12 677 521881 4818050 208 40
2:00:54 3/21/2010 3 21 2010 2 640 525030 4818061 93 40
14:00:15 1/7/2009 1 7 2009 14 633 523862 4818056 203 40
10:00:25 4/26/2011 4 26 2011 10 662 524317 4818058 125 39
4:00:48 1/27/2011 1 27 2011 4 801 524102 4818057 125 39
6:00:49 12/23/2008 12 23 2008 6 634 524170 4818058 125 39
20:00:54 3/24/2014 3 24 2014 20 679 522655 4818052 206 40
16:00:54 1/22/2011 1 22 2011 16 642 524843 4818060 93 40
8:00:49 3/31/2011 3 31 2011 8 655 521500 4818049 209 40
18:00:47 2/24/2010 2 24 2010 18 633 521681 4818049 208 40
6:00:55 12/20/2013 12 20 2013 6 671 521698 4818049 208 40
6:00:55 2/13/2011 2 13 2011 6 646 524143 4818058 125 39
18:00:55 2/19/2011 2 19 2011 18 655 520635 4818046 211 40
22:00:41 4/14/2013 4 14 2013 22 658 520265 4818045 212 40
10:00:55 2/1/2013 2 1 2013 10 677 521326 4818048 209 40
10:00:56 4/22/2011 4 22 2011 10 655 521801 4818050 208 40
10:00:57 1/30/2014 1 30 2014 10 679 521425 4818049 209 40
16:01:46 3/3/2014 3 3 2014 16 908 525090 4818061 93 40
8:00:53 4/10/2013 4 10 2013 8 679 520946 4818047 210 40
12:00:47 1/1/2011 1 1 2011 12 654 521590 4818049 209 40
4:00:56 4/10/2009 4 10 2009 4 638 520825 4818047 210 40
8:00:31 2/1/2011 2 1 2011 8 641 522169 4818051 207 40
22:00:47 12/23/2009 12 23 2009 22 633 521519 4818049 209 40



4:00:54 2/26/2011 2 26 2011 4 654 521946 4818051 208 40
6:00:43 12/30/2008 12 30 2008 6 632 524110 4818058 125 39
2:00:24 11/25/2013 11 25 2013 2 914 521853 4818050 208 40
22:00:47 3/31/2014 3 31 2014 22 909 521723 4818050 208 40
18:00:53 2/14/2010 2 14 2010 18 647 524770 4818061 94 40
12:00:55 12/19/2008 12 19 2008 12 635 526239 4818066 90 40
4:00:19 3/14/2009 3 14 2009 4 640 521518 4818050 209 40
12:01:01 12/9/2012 12 9 2012 12 670 524974 4818062 93 40
14:00:55 2/20/2013 2 20 2013 14 677 521250 4818049 209 40
0:00:41 3/26/2009 3 26 2009 0 642 522289 4818052 207 40
8:00:49 2/15/2011 2 15 2011 8 638 521558 4818050 209 40
18:01:45 3/13/2010 3 13 2010 18 642 522094 4818051 207 40
2:00:42 11/22/2010 11 22 2010 2 641 521945 4818051 208 40
18:01:12 1/26/2011 1 26 2011 18 639 523601 4818057 204 40
12:00:24 12/20/2011 12 20 2011 12 658 521501 4818050 209 40
0:00:23 4/16/2014 4 16 2014 0 908 524126 4818059 125 39
0:00:44 3/20/2011 3 20 2011 0 660 521115 4818048 210 40
14:00:41 2/11/2009 2 11 2009 14 632 521685 4818050 208 40
14:00:41 2/13/2014 2 13 2014 14 917 522010 4818051 207 40
18:00:41 4/13/2012 4 13 2012 18 676 525372 4818063 92 40
4:00:53 2/26/2011 2 26 2011 4 638 522044 4818052 207 40
0:01:06 12/18/2010 12 18 2010 0 657 520249 4818046 212 40
10:00:42 3/7/2010 3 7 2010 10 641 520717 4818047 211 40
10:00:42 3/3/2012 3 3 2012 10 658 521985 4818051 208 40
12:01:08 2/10/2011 2 10 2011 12 638 522304 4818052 207 40
12:00:48 2/13/2012 2 13 2012 12 658 521807 4818051 208 40
12:01:39 2/13/2014 2 13 2014 12 917 521909 4818051 208 40
14:00:48 12/20/2011 12 20 2011 14 658 521486 4818050 209 40
0:00:26 2/10/2011 2 10 2011 0 647 521808 4818051 208 40
8:00:50 2/27/2011 2 27 2011 8 657 521432 4818050 209 40
20:01:13 3/22/2013 3 22 2013 20 677 520766 4818048 211 40
2:00:54 2/14/2010 2 14 2010 2 638 524218 4818059 125 39
8:00:56 4/24/2014 4 24 2014 8 917 524406 4818060 125 39
22:00:51 3/26/2010 3 26 2010 22 746 525942 4818066 91 40
8:00:37 3/8/2011 3 8 2011 8 657 521342 4818050 209 40
12:02:15 2/15/2013 2 15 2013 12 680 524864 4818062 93 40
22:00:48 3/24/2008 3 24 2008 22 635 523701 4818058 203 40
12:00:47 3/19/2012 3 19 2012 12 663 521578 4818051 209 40
0:00:54 12/24/2009 12 24 2009 0 643 521507 4818050 209 40
4:00:47 12/26/2012 12 26 2012 4 665 520917 4818048 210 40
16:00:48 12/31/2009 12 31 2009 16 641 524168 4818059 125 39
12:00:33 4/14/2010 4 14 2010 12 801 521905 4818052 208 40
22:00:42 3/4/2009 3 4 2009 22 637 524138 4818059 125 39
8:00:54 3/17/2014 3 17 2014 8 916 524302 4818060 125 39
18:00:56 3/25/2009 3 25 2009 18 642 522289 4818053 207 40
18:01:04 3/29/2011 3 29 2011 18 666 523618 4818058 203 40
4:01:12 4/22/2010 4 22 2010 4 646 524582 4818061 94 40
4:00:41 1/22/2010 1 22 2010 4 642 525533 4818065 92 40
12:00:48 3/23/2014 3 23 2014 12 916 521138 4818049 210 40
0:00:54 3/29/2010 3 29 2010 0 656 522867 4818055 205 40
0:00:53 3/25/2010 3 25 2010 0 646 521962 4818052 208 40
6:00:45 4/9/2009 4 9 2009 6 635 521429 4818050 209 40
10:00:47 3/8/2011 3 8 2011 10 657 521373 4818050 209 40
8:00:47 3/2/2010 3 2 2010 8 641 521519 4818051 209 40



22:00:25 2/9/2011 2 9 2011 22 647 521808 4818052 208 40
18:00:53 2/16/2010 2 16 2010 18 638 525140 4818063 93 40
4:00:50 3/19/2008 3 19 2008 4 635 521938 4818052 208 40
6:00:48 2/26/2011 2 26 2011 6 653 521958 4818052 208 40
22:00:53 1/7/2009 1 7 2009 22 635 523837 4818059 203 40
12:00:53 3/19/2011 3 19 2011 12 801 521069 4818050 210 40
14:00:41 12/18/2010 12 18 2010 14 647 521405 4818051 209 40
0:00:42 2/19/2010 2 19 2010 0 633 524612 4818062 94 40
2:00:41 2/18/2012 2 18 2012 2 658 521461 4818051 209 40
22:00:59 4/3/2014 4 3 2014 22 907 524366 4818061 125 39
18:00:53 12/17/2009 12 17 2009 18 639 524373 4818061 125 39
0:00:35 2/8/2011 2 8 2011 0 801 523764 4818059 203 40
6:00:42 1/1/2012 1 1 2012 6 658 522220 4818053 207 40
6:00:47 3/16/2013 3 16 2013 6 663 521135 4818050 210 40
10:00:53 1/7/2009 1 7 2009 10 634 522134 4818053 207 40
12:00:54 2/9/2011 2 9 2011 12 638 522160 4818053 207 40
14:00:47 3/25/2011 3 25 2011 14 666 522070 4818053 207 40
18:00:41 3/4/2009 3 4 2009 18 637 524142 4818060 125 39
14:00:43 1/20/2011 1 20 2011 14 646 522189 4818054 207 40
10:00:54 2/11/2013 2 11 2013 10 665 522130 4818054 207 40
10:00:20 1/13/2010 1 13 2010 10 633 521667 4818052 208 40
10:00:27 3/24/2011 3 24 2011 10 655 522274 4818054 207 40
12:00:56 1/10/2014 1 10 2014 12 679 524386 4818062 125 39
2:00:53 2/10/2013 2 10 2013 2 663 525094 4818064 93 40
12:00:53 1/29/2011 1 29 2011 12 642 525581 4818066 92 40
16:00:55 4/14/2013 4 14 2013 16 679 521242 4818051 209 40
2:01:01 4/30/2010 4 30 2010 2 646 521981 4818054 208 40
2:00:41 12/30/2010 12 30 2010 2 801 523414 4818058 204 40
18:00:55 2/23/2009 2 23 2009 18 633 522341 4818055 207 40
10:00:47 2/25/2013 2 25 2013 10 671 522109 4818054 207 40
6:00:53 12/25/2009 12 25 2009 6 633 521737 4818053 208 40
18:00:53 3/13/2009 3 13 2009 18 638 521306 4818052 209 40
10:00:42 1/6/2010 1 6 2010 10 643 521360 4818052 209 40
18:00:26 3/22/2009 3 22 2009 18 639 524408 4818062 125 39
0:01:06 4/15/2009 4 15 2009 0 639 523744 4818060 203 40
10:00:54 2/22/2011 2 22 2011 10 646 521535 4818053 209 40
6:00:10 3/27/2011 3 27 2011 6 668 523849 4818060 203 40
12:00:47 3/7/2011 3 7 2011 12 647 521161 4818052 210 40
2:00:24 2/20/2012 2 20 2012 2 658 521417 4818052 209 40
2:00:54 3/3/2010 3 3 2010 2 638 521682 4818053 208 40
14:00:54 1/29/2011 1 29 2011 14 642 525601 4818067 92 40
2:00:53 3/30/2011 3 30 2011 2 667 525406 4818066 92 40
18:00:42 4/19/2008 4 19 2008 18 633 522671 4818057 206 40
6:00:56 12/26/2009 12 26 2009 6 640 521962 4818054 208 40
22:00:53 12/23/2009 12 23 2009 22 638 521773 4818054 208 40
6:00:23 3/3/2012 3 3 2012 6 666 521895 4818054 208 40
6:00:54 2/26/2011 2 26 2011 6 801 521986 4818054 208 40
12:01:20 3/26/2008 3 26 2008 12 634 522121 4818055 207 40
22:00:31 3/26/2014 3 26 2014 22 916 525644 4818067 91 40
18:00:50 1/7/2009 1 7 2009 18 635 523836 4818061 203 40
8:00:55 3/14/2010 3 14 2010 8 640 522107 4818055 207 40
10:00:41 4/16/2008 4 16 2008 10 636 521046 4818052 210 40
22:00:51 1/9/2014 1 9 2014 22 908 523741 4818061 203 40
8:00:53 12/11/2013 12 11 2013 8 671 521674 4818054 208 40



0:00:51 3/5/2011 3 5 2011 0 801 523773 4818061 203 40
18:00:51 1/9/2014 1 9 2014 18 908 523775 4818061 203 40
0:00:47 4/4/2014 4 4 2014 0 907 524366 4818063 125 39
0:00:22 1/1/2009 1 1 2009 0 637 524103 4818062 125 39
0:01:12 3/21/2014 3 21 2014 0 916 525164 4818066 93 40
4:00:30 2/14/2014 2 14 2014 4 909 522001 4818055 208 40
22:00:55 3/12/2011 3 12 2011 22 653 521318 4818053 209 40
22:00:26 4/25/2012 4 25 2012 22 657 520852 4818051 210 40
2:02:55 3/5/2011 3 5 2011 2 801 523773 4818061 203 40
2:00:56 1/22/2010 1 22 2010 2 642 525536 4818067 92 40
6:00:43 3/22/2014 3 22 2014 6 908 524503 4818064 94 40
6:00:54 2/22/2013 2 22 2013 6 663 521189 4818052 210 40
2:00:55 3/14/2009 3 14 2009 2 638 522219 4818056 207 40
0:00:54 3/27/2010 3 27 2010 0 746 525944 4818069 91 40
8:00:56 4/7/2014 4 7 2014 8 917 521234 4818053 209 40
2:01:12 1/13/2014 1 13 2014 2 917 523748 4818061 203 40
0:00:53 2/14/2010 2 14 2010 0 639 524922 4818065 93 40
16:00:20 1/12/2012 1 12 2012 16 658 525915 4818069 91 40
0:00:14 2/5/2012 2 5 2012 0 658 520921 4818052 210 40
4:00:56 1/13/2014 1 13 2014 4 917 523762 4818061 203 40
10:00:21 4/13/2012 4 13 2012 10 665 521409 4818053 209 40
0:00:25 4/29/2013 4 29 2013 0 658 524286 4818063 125 39
18:00:54 4/17/2011 4 17 2011 18 650 525316 4818067 92 40
16:00:42 1/29/2011 1 29 2011 16 801 525194 4818066 93 40
8:00:49 12/21/2012 12 21 2012 8 677 521955 4818055 208 40
4:00:42 3/27/2011 3 27 2011 4 668 523845 4818062 203 40
12:00:47 3/7/2011 3 7 2011 12 657 521032 4818052 210 40
18:00:47 3/22/2009 3 22 2009 18 634 521614 4818054 208 40
22:00:30 1/22/2011 1 22 2011 22 801 524074 4818063 125 39
6:00:42 3/21/2010 3 21 2010 6 657 520948 4818052 210 40
22:00:53 3/25/2013 3 25 2013 22 671 524556 4818064 94 40
22:00:48 1/19/2010 1 19 2010 22 642 525719 4818069 91 40
16:00:28 3/22/2011 3 22 2011 16 665 521721 4818055 208 40
2:00:49 3/28/2011 3 28 2011 2 663 521815 4818055 208 40
2:00:55 2/20/2013 2 20 2013 2 679 521363 4818054 209 40
8:00:46 3/22/2010 3 22 2010 8 643 521399 4818054 209 40
8:00:53 3/1/2011 3 1 2011 8 801 521978 4818056 208 40
4:00:52 2/22/2013 2 22 2013 4 663 521187 4818053 210 40
16:00:23 12/20/2011 12 20 2011 16 658 521481 4818054 209 40
0:00:57 3/26/2013 3 26 2013 0 671 524561 4818065 94 40
2:00:23 2/10/2011 2 10 2011 2 647 522076 4818056 207 40
2:00:42 3/20/2012 3 20 2012 2 658 521393 4818054 209 40
18:01:12 4/19/2011 4 19 2011 18 655 522987 4818059 205 40
0:00:48 3/25/2008 3 25 2008 0 635 523831 4818062 203 40
6:00:53 1/31/2011 1 31 2011 6 638 521427 4818054 209 40
18:00:53 1/25/2011 1 25 2011 18 801 523600 4818062 204 40
0:00:42 2/26/2014 2 26 2014 0 679 521608 4818055 208 40
22:00:27 12/31/2009 12 31 2009 22 641 524293 4818064 125 39
18:00:24 4/11/2009 4 11 2009 18 637 525685 4818069 91 40
16:00:48 1/12/2014 1 12 2014 16 907 524115 4818064 125 39
22:00:41 3/8/2010 3 8 2010 22 638 525962 4818070 91 40
20:00:53 1/7/2013 1 7 2013 20 665 523781 4818062 203 40
12:01:06 3/22/2011 3 22 2011 12 661 521612 4818055 208 40
8:00:54 2/26/2011 2 26 2011 8 638 522072 4818057 207 40



18:00:41 2/17/2011 2 17 2011 18 801 525523 4818069 92 40
10:00:42 1/10/2014 1 10 2014 10 907 524426 4818065 94 40
6:00:43 3/21/2010 3 21 2010 6 641 520986 4818053 210 40
14:00:48 2/25/2010 2 25 2010 14 633 521793 4818056 208 40
12:01:09 1/11/2014 1 11 2014 12 679 524449 4818065 94 40
4:00:56 1/31/2011 1 31 2011 4 638 521426 4818055 209 40
18:00:54 12/16/2010 12 16 2010 18 647 521393 4818055 209 40
2:00:43 3/27/2012 3 27 2012 2 677 521619 4818055 208 40
8:00:41 1/22/2010 1 22 2010 8 642 525553 4818069 92 40
8:00:54 1/19/2010 1 19 2010 8 642 525715 4818070 91 40
4:00:48 4/21/2012 4 21 2012 4 676 520758 4818053 211 40
8:00:25 2/5/2009 2 5 2009 8 632 521915 4818056 208 40
12:00:53 2/10/2013 2 10 2013 12 665 521622 4818056 208 40
16:01:11 2/8/2012 2 8 2012 16 665 524315 4818065 125 39
4:00:54 2/26/2011 2 26 2011 4 647 521944 4818057 208 40
8:00:21 1/26/2011 1 26 2011 8 650 524386 4818065 125 39
18:00:41 4/6/2011 4 6 2011 18 660 525076 4818068 93 40
18:00:41 2/13/2009 2 13 2009 18 637 525617 4818070 92 40
8:00:55 4/8/2011 4 8 2011 8 665 523928 4818064 203 40
6:00:44 1/28/2011 1 28 2011 6 650 524386 4818065 125 39
8:00:14 12/25/2009 12 25 2009 8 633 521729 4818056 208 40
18:00:26 3/20/2014 3 20 2014 18 907 522095 4818058 207 40
6:00:56 1/22/2010 1 22 2010 6 642 525553 4818070 92 40
6:00:48 3/14/2009 3 14 2009 6 634 522101 4818058 207 40
14:00:41 2/16/2013 2 16 2013 14 677 521203 4818055 209 40
16:00:55 12/3/2010 12 3 2010 16 647 520929 4818054 210 40
10:01:53 3/2/2014 3 2 2014 10 917 521195 4818055 210 40
2:00:47 2/14/2010 2 14 2010 2 639 524928 4818068 93 40
14:00:20 12/26/2009 12 26 2009 14 633 521754 4818057 208 40
2:00:49 1/7/2013 1 7 2013 2 665 524108 4818065 125 39
16:00:53 2/7/2014 2 7 2014 16 908 523092 4818061 205 40
22:00:46 3/7/2010 3 7 2010 22 642 524267 4818065 125 39
22:00:41 4/11/2011 4 11 2011 22 659 521484 4818056 209 40
20:00:39 4/26/2013 4 26 2013 20 671 520691 4818054 211 40
16:00:53 2/13/2014 2 13 2014 16 916 522131 4818058 207 40
0:00:53 4/10/2009 4 10 2009 0 638 521152 4818055 210 40
16:00:54 12/26/2009 12 26 2009 16 638 521589 4818056 209 40
12:00:55 2/9/2011 2 9 2011 12 650 521632 4818057 208 40
14:00:23 2/26/2013 2 26 2013 14 658 522016 4818058 207 40
8:00:53 3/17/2011 3 17 2011 8 655 522115 4818058 207 40
2:00:50 4/9/2009 4 9 2009 2 635 521432 4818056 209 40
4:01:01 3/12/2009 3 12 2009 4 640 522016 4818058 207 40
2:01:16 4/18/2014 4 18 2014 2 916 521650 4818057 208 40
20:00:52 1/9/2014 1 9 2014 20 908 523743 4818064 203 40
4:00:54 3/21/2010 3 21 2010 4 657 520832 4818055 210 40
0:00:55 4/13/2012 4 13 2012 0 677 523018 4818062 205 40
2:00:47 1/5/2011 1 5 2011 2 642 526095 4818073 90 40
14:00:49 2/19/2014 2 19 2014 14 914 522379 4818060 207 40
4:00:37 3/21/2011 3 21 2011 4 658 521346 4818056 209 40
6:00:57 3/13/2010 3 13 2010 6 640 521625 4818057 208 40
2:00:21 2/4/2009 2 4 2009 2 632 521896 4818058 208 40
16:00:40 12/23/2012 12 23 2012 16 670 521561 4818057 209 40
8:00:47 12/26/2009 12 26 2009 8 640 521962 4818058 208 40
10:00:35 12/19/2008 12 19 2008 10 635 526237 4818074 90 40



22:00:47 3/16/2009 3 16 2009 22 640 522086 4818059 207 40
12:00:42 12/29/2009 12 29 2009 12 643 521149 4818056 210 40
10:00:41 2/12/2011 2 12 2011 10 655 521163 4818056 210 40
12:00:54 1/8/2012 1 8 2012 12 663 521205 4818056 209 40
22:00:42 4/8/2013 4 8 2013 22 679 523160 4818063 205 40
12:00:49 1/13/2014 1 13 2014 12 671 524115 4818066 125 39
14:00:14 1/19/2010 1 19 2010 14 633 521482 4818057 209 40
6:01:17 2/26/2009 2 26 2009 6 633 521230 4818056 209 40
8:00:43 1/6/2013 1 6 2013 8 663 524167 4818066 125 39
10:00:35 2/22/2011 2 22 2011 10 801 521443 4818057 209 40
10:00:21 3/29/2009 3 29 2009 10 633 521895 4818059 208 40
12:00:26 1/7/2010 1 7 2010 12 641 521455 4818057 209 40
6:00:54 4/27/2013 4 27 2013 6 671 520914 4818056 210 40
10:01:11 12/14/2010 12 14 2010 10 647 521357 4818057 209 40
18:00:18 12/31/2009 12 31 2009 18 641 524297 4818067 125 39
6:00:54 2/22/2013 2 22 2013 6 677 521165 4818056 210 40
12:00:38 2/20/2009 2 20 2009 12 632 524237 4818067 125 39
2:00:54 12/25/2009 12 25 2009 2 639 521696 4818058 208 40
12:00:54 2/18/2010 2 18 2010 12 643 524610 4818068 94 40
16:00:54 2/4/2009 2 4 2009 16 632 522075 4818060 207 40
4:00:24 4/9/2009 4 9 2009 4 635 521429 4818058 209 40
0:00:54 4/10/2012 4 10 2012 0 673 524345 4818067 125 39
10:00:47 12/22/2012 12 22 2012 10 677 521677 4818058 208 40
14:00:54 1/8/2012 1 8 2012 14 663 521192 4818057 210 40
2:00:45 3/20/2010 3 20 2010 2 646 520696 4818055 211 40
18:00:54 3/25/2008 3 25 2008 18 633 522254 4818061 207 40
12:00:56 12/11/2010 12 11 2010 12 641 524191 4818067 125 39
18:00:47 3/22/2010 3 22 2010 18 801 522108 4818060 207 40
10:00:47 3/29/2009 3 29 2009 10 646 521987 4818060 208 40
8:01:11 1/7/2013 1 7 2013 8 665 524106 4818067 125 39
2:00:54 4/5/2014 4 5 2014 2 913 524214 4818068 125 39
0:00:56 1/3/2010 1 3 2010 0 641 524214 4818068 125 39
18:00:33 4/22/2013 4 22 2013 18 679 521166 4818057 210 40
6:00:54 12/25/2009 12 25 2009 6 647 520810 4818056 210 40
18:00:52 3/9/2014 3 9 2014 18 917 524454 4818068 94 40
16:00:54 2/6/2011 2 6 2011 16 641 520932 4818057 210 40
18:00:49 1/11/2011 1 11 2011 18 650 524873 4818070 93 40
12:00:43 2/12/2011 2 12 2011 12 638 521073 4818057 210 40
2:00:49 12/23/2008 12 23 2008 2 634 524181 4818068 125 39
14:00:51 1/9/2011 1 9 2011 14 646 521082 4818057 210 40
20:00:47 4/20/2014 4 20 2014 20 907 521686 4818059 208 40
12:00:49 2/10/2013 2 10 2013 12 677 521508 4818059 209 40
8:00:47 2/13/2011 2 13 2011 8 646 524170 4818068 125 39
6:00:28 11/30/2009 11 30 2009 6 638 521525 4818059 209 40
22:00:26 3/25/2009 3 25 2009 22 637 521951 4818060 208 40
6:00:24 2/18/2012 2 18 2012 6 658 521610 4818059 208 40
22:01:11 3/28/2010 3 28 2010 22 656 522882 4818063 205 40
18:00:41 4/4/2011 4 4 2011 18 654 525894 4818074 91 40
18:00:13 1/16/2011 1 16 2011 18 801 523657 4818066 203 40
0:00:26 4/3/2008 4 3 2008 0 636 523346 4818065 204 40
18:00:53 4/1/2009 4 1 2009 18 633 521883 4818060 208 40
22:00:53 4/7/2011 4 7 2011 22 663 524241 4818068 125 39
18:00:44 4/19/2009 4 19 2009 18 634 521205 4818058 209 40
8:00:54 4/1/2010 4 1 2010 8 640 524353 4818069 125 39



18:00:54 2/20/2010 2 20 2010 18 640 525867 4818075 91 40
8:00:44 2/1/2009 2 1 2009 8 632 521759 4818060 208 40
2:00:54 3/1/2014 3 1 2014 2 907 521587 4818060 209 40
10:01:18 2/5/2012 2 5 2012 10 641 521189 4818058 210 40
8:00:49 4/5/2008 4 5 2008 8 637 521677 4818060 208 40
2:00:42 3/14/2009 3 14 2009 2 633 521415 4818059 209 40
2:00:23 4/29/2013 4 29 2013 2 658 524291 4818069 125 39
6:00:54 3/3/2012 3 3 2012 6 663 521887 4818061 208 40
2:02:15 2/19/2010 2 19 2010 2 646 525135 4818072 93 40
16:01:12 2/6/2011 2 6 2011 16 646 520961 4818058 210 40
22:00:15 3/22/2009 3 22 2009 22 637 523958 4818068 203 40
18:00:42 2/15/2011 2 15 2011 18 639 524321 4818069 125 39
4:01:12 1/5/2011 1 5 2011 4 642 526095 4818076 90 40
8:00:56 2/26/2011 2 26 2011 8 653 521963 4818061 208 40
8:00:55 3/10/2014 3 10 2014 8 907 521605 4818060 208 40
0:00:53 12/14/2013 12 14 2013 0 914 521619 4818060 208 40
8:00:47 2/7/2011 2 7 2011 8 654 524448 4818070 94 40
22:00:25 2/16/2013 2 16 2013 22 663 523730 4818067 203 40
10:00:48 3/9/2011 3 9 2011 10 647 521801 4818061 208 40
2:00:54 11/19/2010 11 19 2010 2 641 521778 4818061 208 40
10:00:50 2/16/2014 2 16 2014 10 909 521219 4818059 209 40
16:00:56 1/20/2014 1 20 2014 16 914 520440 4818056 211 40
22:00:53 4/7/2011 4 7 2011 22 650 524256 4818069 125 39
22:00:56 3/19/2014 3 19 2014 22 918 524451 4818070 94 40
20:00:42 4/10/2013 4 10 2013 20 677 522535 4818063 206 40
2:00:56 2/14/2014 2 14 2014 2 909 522001 4818062 208 40
18:00:50 12/29/2009 12 29 2009 18 647 520759 4818058 211 40
22:00:53 4/9/2012 4 9 2012 22 673 524339 4818070 125 39
0:00:50 3/23/2009 3 23 2009 0 637 523966 4818068 203 40
22:00:29 1/29/2014 1 29 2014 22 916 523762 4818068 203 40
4:01:11 1/7/2010 1 7 2010 4 633 521672 4818061 208 40
4:00:54 11/30/2009 11 30 2009 4 638 521528 4818060 209 40
6:00:54 3/14/2009 3 14 2009 6 633 521420 4818060 209 40
22:00:54 4/9/2009 4 9 2009 22 638 521150 4818059 210 40
20:00:56 1/9/2014 1 9 2014 20 917 523861 4818068 203 40
18:00:59 11/27/2010 11 27 2010 18 646 521706 4818061 208 40
16:00:43 2/26/2010 2 26 2010 16 633 521859 4818061 208 40
14:00:29 1/1/2010 1 1 2010 14 646 521946 4818062 208 40
18:00:43 4/10/2010 4 10 2010 18 801 522026 4818062 207 40
14:00:53 11/30/2010 11 30 2010 14 657 520479 4818057 211 40
2:00:35 1/8/2009 1 8 2009 2 635 523775 4818068 203 40
10:00:53 3/12/2011 3 12 2011 10 801 521261 4818060 209 40
16:00:53 1/12/2011 1 12 2011 16 650 523936 4818069 203 40
0:00:54 3/9/2010 3 9 2010 0 638 525965 4818076 91 40
2:00:44 12/19/2012 12 19 2012 2 657 521944 4818062 208 40
4:00:42 2/26/2011 2 26 2011 4 653 521950 4818062 208 40
0:00:42 4/7/2009 4 7 2009 0 647 520765 4818058 211 40
22:00:41 2/15/2010 2 15 2010 22 633 524305 4818070 125 39
12:00:54 3/27/2013 3 27 2013 12 658 521993 4818062 208 40
22:00:53 12/24/2009 12 24 2009 22 639 521739 4818061 208 40
22:00:53 3/30/2012 3 30 2012 22 670 525786 4818076 91 40
6:00:41 2/2/2011 2 2 2011 6 655 521917 4818062 208 40
0:00:40 2/16/2010 2 16 2010 0 633 524308 4818070 125 39
8:00:53 12/10/2009 12 10 2009 8 639 521782 4818062 208 40



2:00:28 3/14/2009 3 14 2009 2 634 522098 4818063 207 40
8:00:55 4/30/2010 4 30 2010 8 640 521497 4818061 209 40
18:00:54 3/18/2010 3 18 2010 18 641 522443 4818064 206 40
10:00:55 3/26/2008 3 26 2008 10 632 522158 4818063 207 40
14:00:49 2/24/2013 2 24 2013 14 677 520611 4818058 211 40
2:00:48 2/25/2014 2 25 2014 2 908 524199 4818070 125 39
10:00:53 3/6/2013 3 6 2013 10 657 520849 4818059 210 40
10:00:48 12/21/2010 12 21 2010 10 657 521673 4818062 208 40
8:00:41 12/14/2013 12 14 2013 8 917 521334 4818061 209 40
16:00:44 2/8/2011 2 8 2011 16 654 520770 4818059 211 40
12:01:08 12/20/2012 12 20 2012 12 680 521411 4818061 209 40
16:01:42 2/8/2014 2 8 2014 16 908 525946 4818077 91 40
18:00:12 4/24/2009 4 24 2009 18 646 521160 4818060 210 40
22:00:53 1/28/2011 1 28 2011 22 657 521886 4818063 208 40
20:00:38 4/22/2013 4 22 2013 20 677 521118 4818060 210 40
2:00:19 3/22/2010 3 22 2010 2 638 520392 4818058 212 40
0:00:49 1/6/2012 1 6 2012 0 663 522420 4818064 206 40
14:00:50 2/12/2013 2 12 2013 14 665 521846 4818063 208 40
10:00:48 2/7/2014 2 7 2014 10 909 521931 4818063 208 40
18:00:53 1/26/2014 1 26 2014 18 679 520602 4818059 211 40
18:00:53 1/10/2011 1 10 2011 18 801 523825 4818069 203 40
8:00:50 1/13/2014 1 13 2014 8 671 523926 4818070 203 40
12:00:50 1/31/2011 1 31 2011 12 657 522373 4818064 207 40
8:00:22 12/26/2008 12 26 2008 8 634 524184 4818071 125 39
8:00:48 3/30/2008 3 30 2008 8 631 521610 4818062 208 40
10:01:11 2/9/2014 2 9 2014 10 909 521356 4818061 209 40
10:00:44 2/15/2012 2 15 2012 10 658 521142 4818061 210 40
10:00:54 12/21/2012 12 21 2012 10 658 521446 4818062 209 40
4:00:53 3/14/2009 3 14 2009 4 634 522099 4818064 207 40
14:00:34 1/28/2014 1 28 2014 14 907 521757 4818063 208 40
2:00:55 1/6/2013 1 6 2013 2 663 524187 4818071 125 39
8:00:53 3/21/2010 3 21 2010 8 647 520970 4818060 210 40
2:00:56 1/6/2013 1 6 2013 2 675 524194 4818071 125 39
20:00:55 4/25/2013 4 25 2013 20 671 520798 4818060 211 40
8:00:54 3/4/2014 3 4 2014 8 908 521259 4818061 209 40
6:00:54 4/17/2011 4 17 2011 6 666 526147 4818079 90 40
4:00:53 12/25/2009 12 25 2009 4 633 521711 4818063 208 40
12:01:23 4/8/2013 4 8 2013 12 671 521257 4818061 209 40
8:00:36 12/20/2008 12 20 2008 8 632 523096 4818068 205 40
18:00:53 4/5/2011 4 5 2011 18 669 525919 4818078 91 40
8:00:54 2/22/2013 2 22 2013 8 677 521183 4818061 210 40
0:00:44 1/12/2011 1 12 2011 0 650 524874 4818074 93 40
10:00:15 3/24/2011 3 24 2011 10 654 522302 4818065 207 40
10:00:53 2/17/2011 2 17 2011 10 650 521644 4818063 208 40
18:00:47 11/27/2010 11 27 2010 18 801 521796 4818063 208 40
0:01:14 3/22/2014 3 22 2014 0 917 525576 4818077 92 40
8:01:24 2/21/2014 2 21 2014 8 917 522084 4818064 207 40
0:00:42 3/12/2014 3 12 2014 0 914 521300 4818062 209 40
12:01:23 2/26/2011 2 26 2011 12 639 521235 4818062 209 40
12:00:56 1/30/2011 1 30 2011 12 801 520784 4818060 211 40
12:00:56 2/6/2011 2 6 2011 12 646 520964 4818061 210 40
4:00:24 2/25/2014 2 25 2014 4 908 524193 4818072 125 39
4:00:51 2/7/2011 2 7 2011 4 654 523942 4818071 203 40
18:00:44 12/23/2008 12 23 2008 18 632 521710 4818063 208 40



14:00:54 4/9/2009 4 9 2009 14 638 522297 4818065 207 40
4:00:44 12/21/2013 12 21 2013 4 911 524613 4818073 94 40
14:00:54 1/21/2011 1 21 2011 14 641 522382 4818066 207 40
12:00:54 2/21/2013 2 21 2013 12 677 521103 4818061 210 40
2:00:18 12/14/2013 12 14 2013 2 914 521629 4818063 208 40
14:00:45 2/6/2011 2 6 2011 14 646 520957 4818061 210 40
0:00:57 12/8/2010 12 8 2010 0 655 524123 4818072 125 39
6:00:21 2/1/2009 2 1 2009 6 632 521765 4818064 208 40
2:00:53 3/21/2010 3 21 2010 2 657 520830 4818061 210 40
8:00:45 1/28/2011 1 28 2011 8 650 524378 4818073 125 39
4:00:24 1/7/2013 1 7 2013 4 665 524107 4818072 125 39
16:00:43 3/14/2013 3 14 2013 16 658 521641 4818063 208 40
8:00:24 2/18/2012 2 18 2012 8 658 521556 4818063 209 40
0:01:11 4/15/2013 4 15 2013 0 658 520255 4818059 212 40
2:00:54 4/7/2009 4 7 2009 2 647 520752 4818061 211 40
20:00:22 3/4/2013 3 4 2013 20 679 521116 4818062 210 40
10:00:53 5/4/2009 5 4 2009 10 640 522119 4818065 207 40
8:00:55 2/14/2013 2 14 2013 8 665 522240 4818066 207 40
10:00:24 3/26/2011 3 26 2011 10 658 521117 4818062 210 40
4:00:48 3/7/2009 3 7 2009 4 633 521529 4818063 209 40
12:00:53 2/17/2011 2 17 2011 12 650 521631 4818064 208 40
18:00:24 3/4/2009 3 4 2009 18 637 524146 4818072 125 39
14:01:53 2/8/2011 2 8 2011 14 647 520617 4818061 211 40
14:00:23 12/12/2008 12 12 2008 14 633 521891 4818065 208 40
22:00:32 12/24/2009 12 24 2009 22 633 521783 4818064 208 40
16:00:41 4/4/2009 4 4 2009 16 643 521078 4818062 210 40
16:00:41 12/5/2010 12 5 2010 16 654 521349 4818063 209 40
12:00:48 12/12/2008 12 12 2008 12 633 521885 4818065 208 40
18:00:21 4/21/2008 4 21 2008 18 631 524788 4818075 94 40
4:00:41 3/1/2009 3 1 2009 4 633 521832 4818065 208 40
4:00:53 3/14/2009 3 14 2009 4 633 521417 4818063 209 40
8:00:26 2/25/2010 2 25 2010 8 646 524475 4818074 94 40
10:00:57 3/19/2012 3 19 2012 10 663 521663 4818064 208 40
0:00:43 1/25/2011 1 25 2011 0 639 523725 4818071 203 40
6:00:26 2/20/2011 2 20 2011 6 655 521415 4818063 209 40
12:01:24 2/19/2014 2 19 2014 12 909 522465 4818067 206 40
0:01:10 2/14/2011 2 14 2011 0 638 521801 4818065 208 40
0:00:53 1/8/2009 1 8 2009 0 635 523791 4818071 203 40
18:02:43 3/8/2010 3 8 2010 18 638 525964 4818080 91 40
22:00:33 1/28/2013 1 28 2013 22 663 520599 4818061 211 40
4:00:53 1/26/2014 1 26 2014 4 907 521667 4818064 208 40
14:00:26 1/30/2011 1 30 2011 14 801 520656 4818061 211 40
10:00:48 12/27/2009 12 27 2009 10 647 521526 4818064 209 40
2:00:48 3/13/2009 3 13 2009 2 640 522062 4818066 207 40
8:00:43 2/27/2013 2 27 2013 8 658 522037 4818066 207 40
2:00:42 12/25/2009 12 25 2009 2 633 521701 4818065 208 40
10:00:53 2/12/2013 2 12 2013 10 677 522207 4818066 207 40
0:00:42 12/24/2009 12 24 2009 0 638 521820 4818065 208 40
10:00:54 2/8/2012 2 8 2012 10 665 524386 4818074 125 39
14:00:53 11/25/2010 11 25 2010 14 646 521230 4818063 209 40
8:00:42 3/26/2011 3 26 2011 8 662 521651 4818065 208 40
18:00:47 3/7/2010 3 7 2010 18 642 524271 4818074 125 39
14:00:42 2/22/2009 2 22 2009 14 634 521487 4818064 209 40
12:00:47 1/26/2014 1 26 2014 12 907 521840 4818065 208 40



10:00:54 2/9/2011 2 9 2011 10 646 521640 4818065 208 40
12:01:03 2/25/2013 2 25 2013 12 665 522194 4818067 207 40
6:00:48 2/7/2011 2 7 2011 6 654 524446 4818074 94 40
18:00:54 12/15/2010 12 15 2010 18 647 521412 4818064 209 40
12:00:42 12/27/2009 12 27 2009 12 647 521528 4818065 209 40
18:00:42 4/18/2011 4 18 2011 18 659 522813 4818069 205 40
20:00:24 1/8/2013 1 8 2013 20 663 524127 4818073 125 39
22:00:55 1/2/2009 1 2 2009 22 634 523698 4818072 203 40
8:00:50 4/2/2010 4 2 2010 8 646 524478 4818075 94 40
18:00:53 3/12/2010 3 12 2010 18 638 521133 4818063 210 40
0:00:24 2/26/2014 2 26 2014 0 916 521579 4818065 209 40
4:00:48 3/4/2014 3 4 2014 4 907 523664 4818072 203 40
22:00:44 1/11/2011 1 11 2011 22 650 524874 4818076 93 40
8:00:22 12/9/2010 12 9 2010 8 642 524549 4818075 94 40
2:01:12 1/27/2011 1 27 2011 2 642 524139 4818074 125 39
10:00:48 3/23/2014 3 23 2014 10 916 521136 4818063 210 40
8:00:24 3/21/2013 3 21 2013 8 679 521433 4818064 209 40
6:00:26 2/27/2013 2 27 2013 6 658 522045 4818066 207 40
10:00:49 2/4/2010 2 4 2010 10 643 524323 4818074 125 39
4:00:53 2/26/2011 2 26 2011 4 801 521986 4818066 208 40
12:00:33 3/17/2011 3 17 2011 12 658 522195 4818067 207 40
12:00:59 12/7/2011 12 7 2011 12 801 520718 4818062 211 40
4:00:55 2/20/2011 2 20 2011 4 655 521413 4818065 209 40
6:00:45 1/7/2013 1 7 2013 6 665 524109 4818074 125 39
0:00:42 3/11/2010 3 11 2010 0 643 525640 4818080 91 40
8:00:53 2/15/2014 2 15 2014 8 916 521860 4818066 208 40
8:00:47 3/27/2011 3 27 2011 8 663 521906 4818066 208 40
18:00:53 3/29/2011 3 29 2011 18 801 522378 4818068 207 40
2:00:55 11/26/2010 11 26 2010 2 651 521912 4818066 208 40
6:00:48 1/18/2009 1 18 2009 6 634 524008 4818074 203 40
2:00:17 1/29/2013 1 29 2013 2 663 520590 4818062 211 40
18:01:26 12/27/2009 12 27 2009 18 641 521135 4818064 210 40
4:00:24 3/29/2008 3 29 2008 4 637 521336 4818065 209 40
0:01:50 12/30/2009 12 30 2009 0 639 522163 4818067 207 40
14:00:53 2/21/2011 2 21 2011 14 638 521480 4818065 209 40
6:00:56 1/12/2013 1 12 2013 6 675 524226 4818075 125 39
4:00:49 3/17/2010 3 17 2010 4 641 521096 4818064 210 40
10:00:26 2/9/2011 2 9 2011 10 654 522042 4818067 207 40
6:00:22 2/26/2011 2 26 2011 6 639 522090 4818067 207 40
8:00:55 2/21/2009 2 21 2009 8 637 525172 4818078 93 40
12:00:53 1/13/2011 1 13 2011 12 650 521944 4818067 208 40
10:00:53 3/22/2014 3 22 2014 10 679 521359 4818065 209 40
10:00:48 12/20/2012 12 20 2012 10 680 521391 4818065 209 40
22:00:42 3/18/2010 3 18 2010 22 638 522281 4818068 207 40
2:00:44 3/22/2011 3 22 2011 2 658 523848 4818073 203 40
22:00:53 1/6/2013 1 6 2013 22 665 523962 4818074 203 40
20:00:54 4/17/2014 4 17 2014 20 916 521632 4818066 208 40
16:00:48 1/16/2011 1 16 2011 16 639 523991 4818074 203 40
22:00:23 3/24/2008 3 24 2008 22 633 523640 4818073 203 40
8:01:12 1/11/2011 1 11 2011 8 638 521694 4818066 208 40
10:00:41 3/24/2011 3 24 2011 10 659 522163 4818068 207 40
20:00:49 3/19/2014 3 19 2014 20 907 522092 4818068 207 40
10:00:55 2/17/2014 2 17 2014 10 916 521567 4818066 209 40
8:00:44 2/13/2014 2 13 2014 8 917 522318 4818069 207 40



18:00:54 2/13/2010 2 13 2010 18 639 524681 4818077 94 40
22:00:54 11/27/2010 11 27 2010 22 653 520774 4818064 211 40
18:00:47 2/15/2010 2 15 2010 18 633 524303 4818075 125 39
2:00:33 2/10/2013 2 10 2013 2 680 525038 4818078 93 40
8:00:53 1/14/2010 1 14 2010 8 633 520963 4818064 210 40
2:00:41 2/3/2010 2 3 2010 2 640 524863 4818078 93 40
18:00:35 11/27/2010 11 27 2010 18 653 520774 4818064 211 40
6:00:48 4/15/2010 4 15 2010 6 801 521285 4818065 209 40
14:00:18 1/27/2009 1 27 2009 14 632 521395 4818066 209 40
12:00:47 2/4/2012 2 4 2012 12 658 521395 4818066 209 40
8:00:47 2/21/2009 2 21 2009 8 634 521669 4818067 208 40
16:00:53 3/4/2010 3 4 2010 16 641 521176 4818065 210 40
12:00:42 12/21/2012 12 21 2012 12 658 521407 4818066 209 40
6:00:53 2/22/2013 2 22 2013 6 679 521204 4818065 209 40
2:00:48 3/29/2012 3 29 2012 2 675 523105 4818072 205 40
2:00:44 12/24/2012 12 24 2012 2 679 524824 4818078 93 40
4:00:16 3/19/2012 3 19 2012 4 666 520951 4818065 210 40
22:00:54 3/3/2014 3 3 2014 22 916 524211 4818076 125 39
8:00:53 3/6/2011 3 6 2011 8 657 521445 4818066 209 40
12:00:26 2/18/2010 2 18 2010 12 640 524604 4818077 94 40
16:00:54 2/14/2012 2 14 2012 16 665 526102 4818083 90 40
18:00:47 4/13/2010 4 13 2010 18 654 521278 4818066 209 40
10:00:22 12/12/2008 12 12 2008 10 633 521886 4818068 208 40
4:00:48 4/4/2009 4 4 2009 4 633 521892 4818068 208 40
14:00:41 12/26/2009 12 26 2009 14 638 521725 4818067 208 40
10:00:54 4/22/2011 4 22 2011 10 665 522117 4818069 207 40
16:00:56 2/6/2013 2 6 2013 16 680 524122 4818076 125 39
18:00:53 4/6/2010 4 6 2010 18 641 523220 4818072 204 40
12:00:23 2/12/2013 2 12 2013 12 665 521847 4818068 208 40
20:00:53 3/3/2014 3 3 2014 20 916 524210 4818076 125 39
10:00:52 12/31/2009 12 31 2009 10 644 526148 4818083 90 40
8:00:54 3/3/2012 3 3 2012 8 663 521868 4818068 208 40
10:01:24 2/9/2011 2 9 2011 10 647 522091 4818069 207 40
18:00:48 1/28/2013 1 28 2013 18 663 520626 4818064 211 40
20:00:48 1/29/2014 1 29 2014 20 917 523631 4818074 203 40
0:01:12 3/8/2010 3 8 2010 0 642 524273 4818076 125 39
18:00:39 1/2/2009 1 2 2009 18 634 523984 4818075 203 40
8:00:28 2/2/2011 2 2 2011 8 655 521911 4818068 208 40
2:00:58 4/3/2010 4 3 2010 2 644 525903 4818083 91 40
12:00:48 12/22/2013 12 22 2013 12 914 521318 4818067 209 40
18:00:24 3/29/2008 3 29 2008 18 636 520703 4818065 211 40
0:01:24 1/10/2011 1 10 2011 0 638 521389 4818067 209 40
16:00:43 3/25/2010 3 25 2010 16 657 521415 4818067 209 40
20:00:42 2/16/2013 2 16 2013 20 679 523608 4818074 204 40
10:00:20 2/4/2009 2 4 2009 10 632 521710 4818068 208 40
10:00:55 2/25/2013 2 25 2013 10 657 522023 4818069 207 40
8:00:42 12/11/2011 12 11 2011 8 659 525770 4818083 91 40
18:00:49 3/21/2011 3 21 2011 18 660 523671 4818075 203 40
8:00:47 12/15/2011 12 15 2011 8 667 522532 4818071 206 40
8:01:02 2/26/2011 2 26 2011 8 650 522103 4818070 207 40
0:00:44 3/26/2009 3 26 2009 0 637 521956 4818069 208 40
0:00:42 1/3/2009 1 3 2009 0 634 523697 4818075 203 40
12:00:48 2/16/2013 2 16 2013 12 677 521203 4818067 209 40
6:00:24 3/1/2009 3 1 2009 6 633 521829 4818069 208 40



4:00:55 11/23/2010 11 23 2010 4 643 521657 4818069 208 40
0:00:56 3/22/2014 3 22 2014 0 908 525236 4818081 92 40
0:00:53 12/24/2009 12 24 2009 0 633 521705 4818069 208 40
14:00:44 2/18/2010 2 18 2010 14 640 524602 4818079 94 40
2:00:23 12/8/2010 12 8 2010 2 655 524119 4818077 125 39
8:00:50 1/12/2011 1 12 2011 8 654 521861 4818069 208 40
16:00:43 12/19/2008 12 19 2008 16 635 526337 4818085 90 40
14:00:53 4/29/2009 4 29 2009 14 640 521167 4818067 210 40
6:00:53 2/14/2014 2 14 2014 6 916 521884 4818069 208 40
12:00:53 12/26/2009 12 26 2009 12 638 521732 4818069 208 40
14:00:54 2/14/2012 2 14 2012 14 665 526095 4818085 90 40
6:00:48 2/14/2011 2 14 2011 6 638 521800 4818069 208 40
22:00:41 4/3/2008 4 3 2008 22 633 521628 4818069 208 40
8:00:53 12/26/2009 12 26 2009 8 639 521685 4818069 208 40
8:00:43      2/14/2014       2       14      2014    8       916     521882  4818070 208     40
2:00:27 12/21/2013      12      21      2013    2       911     524615  4818079 94      40
0:00:55 12/24/2012      12      24      2012    0       679     524822  4818080 93      40
18:00:54        1/28/2011       1       28      2011    18      654     520804  4818066 210     40
4:00:50 3/2/2011        3       2       2011    4       655     522010  4818070 207     40
0:00:40 1/10/2014       1       10      2014    0       917     523679  4818076 203     40
2:00:42 3/1/2009        3       1       2009    2       633     521829  4818070 208     40
6:01:07 4/21/2012       4       21      2012    6       676     520832  4818067 210     40
16:00:55        12/20/2008      12      20      2008    16      632     521657  4818069 208     40
18:00:31        2/1/2009        2       1       2009    18      637     524093  4818078 125     39
16:00:54        4/28/2010       4       28      2010    16      646     521991  4818070 208     40
10:00:49        2/17/2014       2       17      2014    10      909     521584  4818069 209     40
10:00:54        12/27/2009      12      27      2009    10      633     521741  4818070 208     40
18:00:55        3/25/2009       3       25      2009    18      637     521983  4818070 208     40
8:00:26 1/12/2013       1       12      2013    8       675     524218  4818078 125     39
20:00:48        2/16/2013       2       16      2013    20      663     523723  4818076 203     40
16:00:43        2/17/2012       2       17      2012    16      658     521528  4818069 209     40
12:00:41        2/24/2011       2       24      2011    12      647     522396  4818072 207     40
18:00:47        4/27/2010       4       27      2010    18      646     522401  4818072 207     40
8:00:48 4/26/2011       4       26      2011    8       662     524316  4818079 125     39
22:00:35        4/22/2009       4       22      2009    22      644     525777  4818084 91      40
2:01:12 2/14/2011       2       14      2011    2       638     521800  4818070 208     40
22:00:56        2/16/2013       2       16      2013    22      679     523656  4818076 203     40
18:00:56        1/26/2011       1       26      2011    18      642     523789  4818077 203     40
22:00:48        3/10/2014       3       10      2014    22      908     525670  4818084 91      40
18:00:26        11/27/2010      11      27      2010    18      643     521755  4818070 208     40
8:00:42 1/30/2011       1       30      2011    8       650     525017  4818081 93      40
2:00:59 2/9/2014        2       9       2014    2       907     523843  4818077 203     40
18:00:54        3/7/2010        3       7       2010    18      641     520739  4818067 211     40
14:00:55        1/20/2011       1       20      2011    14      641     522057  4818071 207     40
20:01:01        4/17/2014       4       17      2014    20      908     521543  4818069 209     40
4:00:43 2/26/2011       2       26      2011    4       650     522119  4818071 207     40
12:00:55        12/26/2009      12      26      2009    12      647     521837  4818070 208     40
10:00:39        3/19/2011       3       19      2011    10      801     521044  4818068 210     40
10:00:54        2/17/2012       2       17      2012    10      641     521279  4818069 209     40
14:02:48        2/24/2011       2       24      2011    14      655     522560  4818073 206     40
4:00:50 2/26/2011       2       26      2011    4       639     522089  4818071 207     40
10:00:54        2/13/2012       2       13      2012    10      641     521479  4818069 209     40
2:00:41 1/29/2011       1       29      2011    2       646     524376  4818079 125     39
18:00:56        3/24/2009       3       24      2009    18      633     520809  4818067 210     40



6:00:42 1/14/2011       1       14      2011    6       650     521389  4818069 209     40
4:00:53 2/19/2012       2       19      2012    4       663     525539  4818084 92      40
12:00:55        12/22/2012      12      22      2012    12      671     521675  4818070 208     40
14:00:56        12/17/2010      12      17      2010    14      647     521336  4818069 209     40
18:00:48        2/13/2014       2       13      2014    18      907     523958  4818078 203     40
12:00:29        1/7/2010        1       7       2010    12      638     521418  4818069 209     40
2:00:48 4/4/2011        4       4       2011    2       659     524631  4818080 94      40
22:00:50        3/30/2011       3       30      2011    22      668     523712  4818077 203     40
22:00:41        3/14/2009       3       14      2009    22      642     523298  4818076 204     40
12:00:50        3/13/2010       3       13      2010    12      642     521393  4818069 209     40
4:00:55 2/7/2011        2       7       2011    4       657     523907  4818078 203     40
8:00:30 4/9/2009        4       9       2009    8       634     521423  4818070 209     40
10:01:10        12/9/2012       12      9       2012    10      677     525587  4818084 92      40
12:01:11        12/21/2012      12      21      2012    12      680     521469  4818070 209     40
0:00:55 4/1/2014        4       1       2014    0       907     521856  4818071 208     40
6:00:23 1/14/2010       1       14      2010    6       633     520961  4818068 210     40
22:00:39        12/23/2008      12      23      2008    22      632     521712  4818071 208     40
16:00:54        12/17/2013      12      17      2013    16      914     521196  4818069 210     40
10:00:47        3/15/2012       3       15      2012    10      665     522348  4818073 207     40
10:00:46        2/9/2011        2       9       2011    10      650     521693  4818071 208     40
8:00:54 4/6/2008        4       6       2008    8       634     522181  4818072 207     40
12:00:31        2/7/2014        2       7       2014    12      679     521665  4818071 208     40
18:01:17        4/9/2009        4       9       2009    18      640     524236  4818079 125     39
12:00:42        2/25/2013       2       25      2013    12      658     522199  4818072 207     40
22:00:54        3/7/2013        3       7       2013    22      679     524339  4818080 125     39
8:01:35 4/13/2013       4       13      2013    8       677     521725  4818071 208     40
14:00:42        1/1/2010        1       1       2010    14      640     521810  4818071 208     40
2:00:37 2/14/2012       2       14      2012    2       658     521479  4818070 209     40
12:00:55        2/12/2013       2       12      2013    12      677     522171  4818072 207     40
8:00:53 1/30/2011       1       30      2011    8       646     524981  4818082 93      40
18:00:47        4/2/2008        4       2       2008    18      636     523279  4818076 204     40
22:01:11        11/25/2010      11      25      2010    22      638     521113  4818069 210     40
0:00:54 4/10/2010       4       10      2010    0       640     525542  4818085 92      40
6:00:25 3/7/2009        3       7       2009    6       633     521531  4818071 209     40
16:00:42        3/24/2009       3       24      2009    16      635     522192  4818073 207     40
8:00:47 4/15/2009       4       15      2009    8       634     521354  4818070 209     40
12:00:24        12/21/2008      12      21      2008    12      632     521659  4818071 208     40
8:00:53 2/22/2013       2       22      2013    8       679     521210  4818070 209     40
8:00:27 12/21/2010      12      21      2010    8       657     520902  4818069 210     40
16:00:47        3/24/2009       3       24      2009    16      644     521995  4818072 208     40
8:00:51 3/17/2011       3       17      2011    8       801     522156  4818073 207     40
18:00:27        3/21/2008       3       21      2008    18      637     521524  4818071 209     40
10:00:46        2/21/2012       2       21      2012    10      658     521033  4818069 210     40
8:00:48 3/1/2013        3       1       2013    8       658     524324  4818080 125     39
14:01:54        4/25/2011       4       25      2011    14      658     524306  4818081 125     39
20:00:56        4/6/2013        4       6       2013    20      677     525298  4818084 92      40
10:00:42        12/26/2009      12      26      2009    10      647     521838  4818072 208     40
14:00:53        3/7/2013        3       7       2013    14      671     520786  4818069 211     40
12:00:57        4/1/2012        4       1       2012    12      679     522223  4818073 207     40
20:00:42        1/6/2013        1       6       2013    20      665     523963  4818079 203     40
8:00:14 3/19/2008       3       19      2008    8       631     521927  4818073 208     40
4:00:15 1/18/2009       1       18      2009    4       634     523998  4818080 203     40
12:00:10        2/20/2009       2       20      2009    12      637     524419  4818081 94      40
2:00:54 1/1/2014        1       1       2014    2       908     524001  4818080 203     40



22:00:36        12/24/2009      12      24      2009    22      638     521797  4818072 208     40
18:01:18        3/27/2011       3       27      2011    18      669     522679  4818075 206     40
22:00:56        4/1/2011        4       1       2011    22      801     520714  4818069 211     40
14:00:42        12/21/2012      12      21      2012    14      658     521343  4818071 209     40
18:00:42        11/26/2010      11      26      2010    18      657     520240  4818068 212     40
22:00:30        3/26/2014       3       26      2014    22      907     525498  4818085 92      40
0:00:48 4/7/2012        4       7       2012    0       676     525954  4818087 91      40
18:00:20        1/16/2010       1       16      2010    18      633     521733  4818072 208     40
12:01:51        2/12/2014       2       12      2014    12      916     522129  4818074 207     40
6:00:43 3/1/2013        3       1       2013    6       658     524325  4818081 125     39
22:00:42        12/23/2012      12      23      2012    22      679     524821  4818083 93      40
22:00:54        3/15/2010       3       15      2010    22      639     521398  4818072 209     40
2:00:50 3/31/2011       3       31      2011    2       668     523714  4818079 203     40
10:00:53        3/8/2011        3       8       2011    10      647     521443  4818072 209     40
0:00:37 3/31/2012       3       31      2012    0       670     525786  4818087 91      40
6:00:23 4/4/2009        4       4       2009    6       633     521887  4818073 208     40
0:00:38 1/4/2014        1       4       2014    0       911     524117  4818081 125     39
16:00:53        12/26/2009      12      26      2009    16      633     521732  4818073 208     40
0:00:23 2/19/2010       2       19      2010    0       639     524468  4818082 94      40
22:00:14        4/28/2009       4       28      2009    22      646     522010  4818074 207     40
8:00:53 2/27/2013       2       27      2013    8       665     522092  4818074 207     40
8:00:26 4/7/2013        4       7       2013    8       658     522437  4818076 206     40
14:00:41        4/1/2012        4       1       2012    14      679     522223  4818075 207     40
18:00:49        4/1/2010        4       1       2010    18      644     524328  4818082 125     39
16:00:42        11/26/2010      11      26      2010    16      657     520532  4818070 211     40
6:00:27 2/6/2012        2       6       2012    6       658     521407  4818072 209     40
20:00:47        1/28/2013       1       28      2013    20      663     520602  4818070 211     40
2:00:50 3/5/2009        3       5       2009    2       633     522172  4818075 207     40
10:00:32        1/30/2014       1       30      2014    10      907     521523  4818073 209     40
0:00:48 3/20/2011       3       20      2011    0       659     520989  4818071 210     40
20:00:53        2/8/2013        2       8       2013    20      675     524125  4818082 125     39
10:00:47        3/8/2014        3       8       2014    10      907     521181  4818072 210     40
4:00:53 1/27/2011       1       27      2011    4       642     524137  4818082 125     39
18:00:54        11/27/2010      11      27      2010    18      638     521803  4818074 208     40
6:00:49 2/7/2011        2       7       2011    6       642     524442  4818083 94      40
16:00:53        2/13/2012       2       13      2012    16      665     525773  4818088 91      40
6:00:49 3/21/2011       3       21      2011    6       658     521343  4818072 209     40
20:00:56        1/29/2014       1       29      2014    20      916     523750  4818081 203     40
6:00:41 2/26/2011       2       26      2011    6       650     522111  4818075 207     40
18:00:55        12/23/2012      12      23      2012    18      670     521546  4818073 209     40
2:00:54 2/18/2011       2       18      2011    2       650     521634  4818073 208     40
0:00:30 3/5/2009        3       5       2009    0       633     522168  4818075 207     40
8:00:53 12/10/2012      12      10      2012    8       670     525553  4818087 92      40
12:00:41        2/26/2013       2       26      2013    12      658     522019  4818075 207     40
4:00:50 2/14/2011       2       14      2011    4       638     521799  4818074 208     40
14:00:42        2/4/2012        2       4       2012    14      658     521395  4818073 209     40
14:00:42        2/17/2010       2       17      2010    14      643     525276  4818086 92      40
20:00:48        11/24/2013      11      24      2013    20      914     521782  4818074 208     40
22:00:42        12/21/2012      12      21      2012    22      658     521301  4818073 209     40
18:00:42        1/12/2011       1       12      2011    18      639     524662  4818084 94      40
18:01:01        4/23/2008       4       23      2008    18      633     522463  4818077 206     40
4:00:53 2/13/2011       2       13      2011    4       646     524142  4818082 125     39
18:00:23        4/8/2009        4       8       2009    18      638     524379  4818083 125     39
18:00:42        2/7/2011        2       7       2011    18      655     523571  4818080 204     40



4:00:20 4/30/2011       4       30      2011    4       667     524969  4818086 93      40
18:00:43        1/18/2012       1       18      2012    18      663     524126  4818083 125     39
10:00:23        1/6/2010        1       6       2010    10      639     521445  4818073 209     40
14:01:12        12/16/2011      12      16      2011    14      667     521718  4818074 208     40
8:00:31 12/18/2013      12      18      2013    8       911     525983  4818090 91      40
0:00:25 1/6/2013        1       6       2013    0       665     524233  4818083 125     39
18:00:31        1/13/2010       1       13      2010    18      633     521730  4818074 208     40
16:00:48        1/7/2009        1       7       2009    16      635     524067  4818082 125     39
18:00:27        4/9/2014        4       9       2014    18      909     525436  4818087 92      40
16:00:55        2/12/2012       2       12      2012    16      663     525654  4818088 91      40
18:00:55        2/1/2010        2       1       2010    18      643     523346  4818080 204     40
4:00:32 11/19/2011      11      19      2011    4       665     524152  4818083 125     39
0:00:51 1/5/2011        1       5       2011    0       642     526003  4818090 91      40
18:00:37        2/16/2013       2       16      2013    18      663     523799  4818082 203     40
18:00:42        4/25/2013       4       25      2013    18      671     521178  4818073 210     40
6:00:54 2/18/2011       2       18      2011    6       657     521551  4818074 209     40
8:00:44 12/6/2012       12      6       2012    8       677     525480  4818088 92      40
14:00:48        1/24/2014       1       24      2014    14      671     521794  4818075 208     40
8:00:41 3/1/2009        3       1       2009    8       633     521930  4818076 208     40
4:00:57 12/16/2012      12      16      2012    4       663     520219  4818070 212     40
16:00:44        12/21/2012      12      21      2012    16      658     521340  4818074 209     40
2:00:54 12/24/2009      12      24      2009    2       633     521704  4818075 208     40
22:00:26        2/7/2011        2       7       2011    22      639     523860  4818082 203     40
18:00:44        12/15/2010      12      15      2010    18      638     521803  4818075 208     40
18:00:41        4/18/2011       4       18      2011    18      667     522809  4818079 205     40
6:00:25 2/18/2011       2       18      2011    6       650     521631  4818075 208     40
10:00:56        4/6/2010        4       6       2010    10      650     522258  4818077 207     40
18:00:34        4/17/2011       4       17      2011    18      664     525221  4818087 92      40
12:00:42        3/14/2013       3       14      2013    12      658     521547  4818075 209     40
18:00:50        4/14/2013       4       14      2013    18      677     521971  4818076 208     40
22:00:42        3/10/2010       3       10      2010    22      640     525657  4818089 91      40
18:00:23        2/12/2012       2       12      2012    18      658     520937  4818073 210     40
18:00:34        12/26/2009      12      26      2009    18      633     521273  4818074 209     40
2:00:38 4/1/2014        4       1       2014    2       907     521881  4818076 208     40
18:00:48        12/7/2011       12      7       2011    18      801     520802  4818072 210     40
18:00:48        1/28/2014       1       28      2014    18      907     521812  4818076 208     40
8:00:26 1/7/2010        1       7       2010    8       633     521668  4818075 208     40
0:00:42 12/12/2011      12      12      2011    0       667     524124  4818084 125     39
18:01:48        1/2/2011        1       2       2011    18      801     520642  4818072 211     40
6:00:57 2/2/2011        2       2       2011    6       638     521977  4818076 208     40
14:00:53        3/26/2011       3       26      2011    14      665     520676  4818072 211     40
22:00:39        2/13/2010       2       13      2010    22      639     524676  4818086 94      40
10:00:47        1/23/2010       1       23      2010    10      633     521932  4818076 208     40
4:00:53 2/2/2011        2       2       2011    4       638     521977  4818076 208     40
22:00:32        2/8/2013        2       8       2013    22      675     524131  4818084 125     39
18:00:41        3/17/2011       3       17      2011    18      658     521410  4818075 209     40
22:00:53        1/29/2011       1       29      2011    22      641     521430  4818075 209     40
10:00:53        1/26/2010       1       26      2010    10      640     521364  4818074 209     40
14:00:36        1/9/2014        1       9       2014    14      908     524210  4818084 125     39
0:01:12 12/24/2009      12      24      2009    0       639     521978  4818077 208     40
18:00:32        2/9/2011        2       9       2011    18      647     521789  4818076 208     40
16:00:56        3/28/2011       3       28      2011    16      655     521727  4818076 208     40
8:00:43 2/14/2014       2       14      2014    8       909     521998  4818077 208     40
10:00:56        12/22/2012      12      22      2012    10      671     521713  4818076 208     40



0:00:48 12/9/2011       12      9       2011    0       667     525221  4818088 92      40
4:01:08 1/30/2011       1       30      2011    4       646     524978  4818087 93      40
6:00:21 3/20/2012       3       20      2012    6       658     521448  4818075 209     40
8:00:49 2/26/2011       2       26      2011    8       639     522005  4818077 208     40
8:00:43 2/6/2012        2       6       2012    8       658     521409  4818075 209     40
8:00:41 2/7/2011        2       7       2011    8       642     524432  4818085 94      40
18:00:44        2/7/2011        2       7       2011    18      638     523584  4818082 204     40
2:00:22 1/19/2010       1       19      2010    2       643     525324  4818089 92      40
14:00:09        1/9/2011        1       9       2011    14      655     521044  4818074 210     40
8:01:14 1/3/2011        1       3       2011    8       801     520628  4818073 211     40
10:00:54        2/10/2011       2       10      2011    10      638     522339  4818078 207     40
10:00:44        2/24/2011       2       24      2011    10      657     522506  4818079 206     40
6:00:47 3/17/2014       3       17      2014    6       918     526002  4818092 91      40
2:00:41 11/26/2010      11      26      2010    2       640     521961  4818077 208     40
14:01:23        3/30/2011       3       30      2011    14      801     520716  4818073 211     40
20:00:52        12/15/2013      12      15      2013    20      909     525127  4818088 93      40
20:00:24        2/4/2012        2       4       2012    20      658     520892  4818074 210     40
0:00:48 3/16/2010       3       16      2010    0       639     521405  4818076 209     40
2:00:41 12/20/2012      12      20      2012    2       658     521446  4818076 209     40
18:00:54        1/2/2009        1       2       2009    18      634     523983  4818084 203     40
6:00:43 3/14/2010       3       14      2010    6       640     522019  4818078 207     40
14:00:47        12/21/2008      12      21      2008    14      632     521658  4818077 208     40
18:01:42        1/1/2014        1       1       2014    18      914     520732  4818074 211     40
10:00:53        12/26/2009      12      26      2009    10      638     521841  4818077 208     40
6:00:54 1/30/2011       1       30      2011    6       650     525013  4818088 93      40
14:00:44        2/24/2011       2       24      2011    14      647     522441  4818079 206     40
22:00:56        12/14/2010      12      14      2010    22      638     521910  4818078 208     40
6:00:34 3/9/2010        3       9       2010    6       640     526219  4818093 90      40
18:00:54        1/6/2009        1       6       2009    18      635     523592  4818084 204     40
2:00:53 3/28/2011       3       28      2011    2       658     521803  4818078 208     40
16:00:24        2/24/2013       2       24      2013    16      677     520662  4818074 211     40
0:00:23 3/31/2011       3       31      2011    0       668     523710  4818084 203     40
16:01:24        3/23/2014       3       23      2014    16      916     521634  4818077 208     40
0:00:12 2/28/2014       2       28      2014    0       909     523962  4818085 203     40
14:00:54        2/19/2014       2       19      2014    14      909     522377  4818080 207     40
22:00:54        1/12/2011       1       12      2011    22      639     524669  4818088 94      40
18:00:39        1/12/2011       1       12      2011    18      655     523620  4818084 203     40
0:00:44 2/8/2011        2       8       2011    0       639     523861  4818085 203     40
4:00:56 1/28/2011       1       28      2011    4       650     524356  4818087 125     39
4:00:43 4/7/2009        4       7       2009    4       643     521265  4818076 209     40
18:00:24        4/2/2011        4       2       2011    18      663     520873  4818075 210     40
6:00:48 4/7/2009        4       7       2009    6       643     521279  4818076 209     40
0:00:48 3/8/2013        3       8       2013    0       679     524340  4818087 125     39
22:02:30        4/25/2014       4       25      2014    22      908     522890  4818082 205     40
4:00:56 2/18/2011       2       18      2011    4       650     521633  4818077 208     40
0:00:47 4/22/2014       4       22      2014    0       914     522310  4818080 207     40
8:00:49 2/10/2012       2       10      2012    8       663     525165  4818090 93      40
10:00:54        1/1/2013        1       1       2013    10      657     520428  4818074 211     40
18:00:41        3/24/2011       3       24      2011    18      659     521368  4818077 209     40
10:00:54        2/8/2013        2       8       2013    10      675     524614  4818088 94      40
12:00:53        2/15/2014       2       15      2014    12      679     521117  4818076 210     40
6:00:42 3/29/2008       3       29      2008    6       637     521345  4818077 209     40
2:00:27 4/7/2009        4       7       2009    2       643     521165  4818076 210     40
12:00:48        1/16/2010       1       16      2010    12      633     521549  4818077 209     40



18:00:44        3/20/2012       3       20      2012    18      658     521109  4818076 210     40
8:00:17 2/26/2011       2       26      2011    8       801     521978  4818079 208     40
18:00:31        3/4/2009        3       4       2009    18      633     522188  4818080 207     40
14:00:24        1/22/2011       1       22      2011    14      650     524867  4818089 93      40
2:00:42 1/3/2011        1       3       2011    2       801     520629  4818075 211     40
0:00:41 12/24/2008      12      24      2008    0       632     521716  4818078 208     40
18:00:53        12/30/2013      12      30      2013    18      658     522382  4818080 207     40
10:00:50        2/17/2012       2       17      2012    10      658     521566  4818078 209     40
4:00:44 3/17/2014       3       17      2014    4       918     526008  4818093 91      40
18:01:11        4/10/2010       4       10      2010    18      646     522165  4818080 207     40
8:00:49 3/25/2011       3       25      2011    8       661     521954  4818079 208     40
18:00:48        4/13/2010       4       13      2010    18      654     521977  4818079 208     40
0:00:53 3/11/2010       3       11      2010    0       640     525660  4818092 91      40
6:00:12 2/23/2011       2       23      2011    6       653     521381  4818077 209     40
20:00:54 3/10/2014 3 10 2014 20 917 525797 4818093 91 40
8:00:54 4/26/2011 4 26 2011 8 655 521808 4818079 208 40
4:00:48 1/3/2011 1 3 2011 4 801 520639 4818075 211 40
22:00:32 4/6/2012 4 6 2012 22 676 525953 4818093 91 40
0:00:50 3/7/2011 3 7 2011 0 655 521613 4818078 208 40
14:00:54 12/21/2013 12 21 2013 14 917 521444 4818078 209 40
10:00:56 2/10/2013 2 10 2013 10 665 521484 4818078 209 40
14:00:41 1/20/2011 1 20 2011 14 655 522173 4818080 207 40
2:01:48 1/7/2011 1 7 2011 2 639 522738 4818082 206 40
20:00:40 4/4/2014 4 4 2014 20 916 525399 4818092 92 40
8:00:54 2/2/2011 2 2 2011 8 638 521978 4818080 208 40
10:00:54 2/13/2012 2 13 2012 10 658 521857 4818079 208 40
22:00:55 2/13/2012 2 13 2012 22 663 524375 4818088 125 39
18:00:39 4/25/2013 4 25 2013 18 679 521050 4818077 210 40
6:00:41 2/26/2012 2 26 2012 6 665 523569 4818085 204 40
18:00:42 3/26/2011 3 26 2011 18 660 524200 4818087 125 39
2:00:43 4/4/2014 4 4 2014 2 907 524438 4818088 94 40
12:00:54 2/11/2013 2 11 2013 12 677 522015 4818080 207 40
22:00:53 12/30/2010 12 30 2010 22 801 523558 4818085 204 40
18:00:30 1/18/2010 1 18 2010 18 646 521502 4818078 209 40
0:01:14 1/1/2010 1 1 2010 0 643 523355 4818084 204 40
18:01:14 3/14/2010 3 14 2010 18 641 521242 4818077 209 40
8:00:48 4/26/2011 4 26 2011 8 669 524364 4818088 125 39
18:00:21 12/21/2012 12 21 2012 18 658 521296 4818078 209 40
4:00:19 12/21/2010 12 21 2010 4 657 520800 4818076 210 40
22:00:43 12/24/2013 12 24 2013 22 911 523760 4818086 203 40
4:00:23 1/30/2011 1 30 2011 4 650 525010 4818091 93 40
22:01:25 4/20/2010 4 20 2010 22 654 524475 4818089 94 40
18:00:54 4/6/2011 4 6 2011 18 654 524884 4818090 93 40
8:00:48 2/18/2011 2 18 2011 8 638 522051 4818080 207 40
10:00:26 2/25/2013 2 25 2013 10 677 522206 4818081 207 40
8:00:47 3/19/2010 3 19 2010 8 656 521145 4818077 210 40
2:00:55 3/28/2011 3 28 2011 2 669 524219 4818088 125 39
12:00:54 1/9/2011 1 9 2011 12 646 521331 4818078 209 40
4:00:30 3/29/2011 3 29 2011 4 666 521829 4818080 208 40
12:00:41 2/7/2014 2 7 2014 12 917 521766 4818080 208 40
18:00:54 12/26/2011 12 26 2011 18 650 525741 4818094 91 40
10:00:47 1/22/2010 1 22 2010 10 643 522119 4818081 207 40
6:00:38 4/6/2011 4 6 2011 6 668 524249 4818088 125 39
4:00:44 3/20/2012 3 20 2012 4 658 521442 4818079 209 40



10:00:39 12/28/2010 12 28 2010 10 638 524327 4818088 125 39
18:00:24 4/15/2011 4 15 2011 18 655 523030 4818084 205 40
8:00:48 3/26/2008 3 26 2008 8 635 521872 4818080 208 40
8:01:21 3/14/2011 3 14 2011 8 654 521922 4818080 208 40
0:00:55 4/12/2012 4 12 2012 0 666 526000 4818095 91 40
16:00:48 12/27/2012 12 27 2012 16 663 521095 4818078 210 40
18:01:11 1/31/2010 1 31 2010 18 643 522440 4818082 206 40
0:00:50 3/14/2014 3 14 2014 0 909 521697 4818080 208 40
8:01:11 12/28/2010 12 28 2010 8 642 524998 4818091 93 40
16:00:54 4/25/2013 4 25 2013 16 671 521313 4818079 209 40
12:00:46 2/21/2013 2 21 2013 12 665 521119 4818078 210 40
14:00:48 1/17/2010 1 17 2010 14 639 521678 4818080 208 40
22:00:48 3/4/2009 3 4 2009 22 633 522184 4818081 207 40
20:00:43 4/10/2013 4 10 2013 20 658 522997 4818084 205 40
18:00:55 3/26/2011 3 26 2011 18 669 524020 4818088 125 39
6:00:56 2/14/2014 2 14 2014 6 909 522005 4818081 207 40
22:00:45 12/17/2008 12 17 2008 22 637 524264 4818089 125 39
12:01:17 2/5/2012 2 5 2012 12 658 521364 4818079 209 40
18:00:54 11/20/2010 11 20 2010 18 642 524272 4818089 125 39
18:00:43 1/16/2010 1 16 2010 18 633 521732 4818080 208 40
18:01:11 2/12/2012 2 12 2012 18 641 520812 4818077 210 40
18:00:33 12/20/2012 12 20 2012 18 658 521292 4818079 209 40
20:01:11 2/11/2012 2 11 2012 20 663 525087 4818092 93 40
18:00:17 2/12/2011 2 12 2011 18 801 523660 4818087 203 40
14:00:53 12/16/2008 12 16 2008 14 634 521967 4818081 208 40
20:00:48 3/10/2014 3 10 2014 20 908 525651 4818094 91 40
14:00:23 1/10/2011 1 10 2011 14 654 521987 4818081 208 40
4:00:44 3/25/2011 3 25 2011 4 661 521953 4818081 208 40
22:00:53 11/25/2011 11 25 2011 22 665 524310 4818089 125 39
10:01:12 2/21/2013 2 21 2013 10 679 521073 4818078 210 40
10:00:25 2/9/2009 2 9 2009 10 632 521468 4818080 209 40
10:01:06 3/8/2013 3 8 2013 10 671 521259 4818079 209 40
10:00:52 3/19/2012 3 19 2012 10 658 521545 4818080 209 40
10:01:30 1/9/2011 1 9 2011 10 650 521406 4818080 209 40
8:00:48 1/9/2011 1 9 2011 8 646 521265 4818079 209 40
12:00:36 3/24/2011 3 24 2011 12 659 522214 4818082 207 40
2:00:53 3/20/2011 3 20 2011 2 655 521280 4818079 209 40
8:00:53 4/2/2010 4 2 2010 8 746 524688 4818091 94 40
18:00:53 4/23/2014 4 23 2014 18 908 521881 4818081 208 40
8:00:24 3/26/2011 3 26 2011 8 665 521498 4818080 209 40
12:01:24 1/28/2011 1 28 2011 12 801 525113 4818093 93 40
22:00:53 2/15/2013 2 15 2013 22 663 523583 4818087 204 40
12:00:53 2/19/2014 2 19 2014 12 679 522501 4818084 206 40
10:00:42 1/4/2011 1 4 2011 10 653 521684 4818081 208 40
16:00:37 3/30/2011 3 30 2011 16 801 520705 4818078 211 40
18:00:21 1/30/2009 1 30 2009 18 637 522824 4818085 205 40
0:00:42 2/14/2012 2 14 2012 0 663 524372 4818090 125 39
0:00:54 1/6/2013 1 6 2013 0 663 524214 4818090 125 39
6:00:54 12/23/2012 12 23 2012 6 663 522290 4818083 207 40
12:00:47 11/30/2010 11 30 2010 12 657 520472 4818077 211 40
8:00:53 12/30/2013 12 30 2013 8 917 522423 4818083 206 40
18:00:53 3/31/2011 3 31 2011 18 655 520915 4818079 210 40
10:00:49 2/12/2013 2 12 2013 10 665 521852 4818082 208 40
4:00:53 2/23/2011 2 23 2011 4 653 521403 4818080 209 40



20:00:54 2/13/2012 2 13 2012 20 663 523551 4818087 204 40
6:00:15 3/25/2011 3 25 2011 6 661 521954 4818082 208 40
6:00:54 3/22/2008 3 22 2008 6 634 521421 4818080 209 40
22:00:43 3/26/2009 3 26 2009 22 638 521353 4818080 209 40
18:00:54 12/20/2012 12 20 2012 18 680 521438 4818080 209 40
8:01:06 4/24/2009 4 24 2009 8 640 526007 4818097 91 40
10:00:51 3/3/2013 3 3 2013 10 665 521910 4818082 208 40
4:00:56 4/30/2011 4 30 2011 4 664 525670 4818095 91 40
14:00:54 2/12/2013 2 12 2013 14 677 522083 4818083 207 40
12:00:53 3/1/2011 3 1 2011 12 653 522323 4818084 207 40
8:00:50 3/21/2010 3 21 2010 8 657 521077 4818080 210 40
18:00:54 3/25/2010 3 25 2010 18 640 524683 4818092 94 40
2:01:23 12/20/2010 12 20 2010 2 638 523603 4818088 204 40
14:00:43 12/25/2008 12 25 2008 14 632 521888 4818082 208 40
18:00:47 11/25/2010 11 25 2010 18 647 521456 4818081 209 40
18:00:55 4/15/2011 4 15 2011 18 665 522806 4818085 206 40
14:00:55 1/8/2011 1 8 2011 14 641 521290 4818080 209 40
16:00:53 3/7/2013 3 7 2013 16 671 520776 4818079 211 40
10:01:01 12/21/2012 12 21 2012 10 680 521493 4818081 209 40
10:00:26 3/27/2010 3 27 2010 10 657 521842 4818082 208 40
8:00:56 12/23/2012 12 23 2012 8 679 524216 4818091 125 39
10:01:18 2/13/2014 2 13 2014 10 917 521966 4818083 208 40
14:00:20 3/13/2010 3 13 2010 14 641 521617 4818082 208 40
12:00:47 1/4/2011 1 4 2011 12 653 521676 4818082 208 40
18:00:52 2/6/2013 2 6 2013 18 680 523956 4818090 203 40
4:00:36 3/22/2008 3 22 2008 4 634 521419 4818081 209 40
18:00:52 2/28/2012 2 28 2012 18 663 523549 4818089 204 40
14:00:48 2/9/2011 2 9 2011 14 638 522300 4818084 207 40
6:00:31 1/3/2011 1 3 2011 6 801 520635 4818079 211 40
16:02:10 3/13/2010 3 13 2010 16 642 521607 4818082 208 40
0:00:48 5/1/2013 5 1 2013 0 658 525827 4818097 91 40
18:01:17 12/18/2013 12 18 2013 18 908 521488 4818082 209 40
10:00:55 2/23/2009 2 23 2009 10 634 522476 4818085 206 40
10:00:40 2/25/2013 2 25 2013 10 665 522177 4818084 207 40
18:00:22 4/6/2011 4 6 2011 18 668 525992 4818098 91 40
8:00:51 3/1/2011 3 1 2011 8 655 522075 4818084 207 40
2:00:42 1/12/2013 1 12 2013 2 675 524263 4818091 125 39
16:00:44 3/10/2011 3 10 2011 16 655 522383 4818085 207 40
18:00:30 3/31/2009 3 31 2009 18 634 522426 4818085 206 40
18:01:21 3/9/2010 3 9 2010 18 638 525686 4818097 91 40
0:01:12 3/9/2010 3 9 2010 0 647 525766 4818097 91 40
18:00:49 12/25/2012 12 25 2012 18 665 521063 4818081 210 40
22:00:48 3/10/2010 3 10 2010 22 643 525647 4818097 91 40
10:00:42 4/21/2011 4 21 2011 10 664 522450 4818085 206 40
6:00:48 1/30/2011 1 30 2011 6 646 524990 4818094 93 40
6:00:43 2/17/2010 2 17 2010 6 639 525087 4818095 93 40
12:00:23 1/3/2011 1 3 2011 12 653 524007 4818091 203 40
10:00:53 2/8/2011 2 8 2011 10 647 520795 4818080 211 40
18:00:33 1/25/2011 1 25 2011 18 639 523616 4818089 203 40
6:00:54 12/16/2010 12 16 2010 6 647 521449 4818082 209 40
12:00:48 12/21/2013 12 21 2013 12 909 521946 4818084 208 40
0:00:26 11/24/2010 11 24 2010 0 638 521794 4818083 208 40
6:00:38 2/23/2011 2 23 2011 6 650 521405 4818082 209 40
2:00:55 1/10/2014 1 10 2014 2 917 523676 4818090 203 40



0:00:21 3/27/2009 3 27 2009 0 638 521357 4818082 209 40
0:00:53 2/16/2013 2 16 2013 0 663 523580 4818089 204 40
2:01:11 3/28/2011 3 28 2011 2 655 521820 4818083 208 40
10:00:55 11/28/2010 11 28 2010 10 643 521411 4818082 209 40
18:00:47 12/9/2012 12 9 2012 18 670 525076 4818095 93 40
18:00:54 2/5/2011 2 5 2011 18 639 525764 4818097 91 40
10:00:53 3/13/2010 3 13 2010 10 644 521465 4818082 209 40
22:00:11 4/14/2008 4 14 2008 22 631 524158 4818092 125 39
14:00:36 12/23/2012 12 23 2012 14 658 521476 4818082 209 40
16:00:42 1/29/2011 1 29 2011 16 657 520870 4818081 210 40
4:00:58 1/19/2010 1 19 2010 4 642 525655 4818097 91 40
12:00:54 2/6/2013 2 6 2013 12 677 521333 4818082 209 40
2:00:53 12/24/2008 12 24 2008 2 632 521717 4818083 208 40
10:00:55 1/10/2009 1 10 2009 10 633 522463 4818086 206 40
0:00:50 1/27/2011 1 27 2011 0 801 524014 4818091 203 40
6:00:42 1/8/2013 1 8 2013 6 677 520410 4818079 211 40
2:00:54 2/14/2010 2 14 2010 2 647 525194 4818096 93 40
6:01:11 2/27/2013 2 27 2013 6 665 522110 4818085 207 40
2:00:41 3/7/2011 3 7 2011 2 655 521670 4818083 208 40
14:00:21 2/15/2011 2 15 2011 14 657 522503 4818086 206 40
12:00:58 1/15/2014 1 15 2014 12 671 521890 4818084 208 40
10:00:23 3/19/2011 3 19 2011 10 659 521201 4818082 209 40
0:00:53 1/12/2010 1 12 2010 0 641 520882 4818081 210 40
0:00:18 4/8/2011 4 8 2011 0 658 524123 4818092 125 39
12:00:42 4/21/2011 4 21 2011 12 664 522450 4818086 206 40
22:00:48 1/17/2009 1 17 2009 22 634 524057 4818092 125 39
18:01:12 2/12/2013 2 12 2013 18 665 521905 4818084 208 40
18:00:24 4/20/2008 4 20 2008 18 636 525566 4818097 92 40
18:01:17 4/2/2008 4 2 2008 18 634 523270 4818089 204 40
0:00:48 2/14/2010 2 14 2010 0 638 524417 4818093 94 40
8:00:53 2/14/2011 2 14 2011 8 641 521454 4818083 209 40
18:00:41 2/26/2010 2 26 2010 18 633 521728 4818084 208 40
0:00:50 1/24/2011 1 24 2011 0 638 523931 4818091 203 40
8:00:53 2/14/2011 2 14 2011 8 638 521857 4818084 208 40
20:00:23 4/19/2014 4 19 2014 20 916 520726 4818081 211 40
22:00:53 2/15/2013 2 15 2013 22 679 523564 4818090 204 40
0:00:53 2/18/2010 2 18 2010 0 639 524361 4818093 125 39
0:00:42 1/3/2011 1 3 2011 0 801 520624 4818081 211 40
2:00:48 3/27/2009 3 27 2009 2 638 521355 4818083 209 40
0:00:53 2/2/2012 2 2 2012 0 665 523237 4818089 204 40
0:00:48 1/6/2013 1 6 2013 0 675 524200 4818093 125 39
12:00:53 1/27/2009 1 27 2009 12 632 521397 4818083 209 40
2:00:48 4/4/2009 4 4 2009 2 644 521940 4818085 208 40
10:00:47 3/15/2014 3 15 2014 10 679 521246 4818083 209 40
0:00:45 12/8/2011 12 8 2011 0 650 525673 4818098 91 40
20:00:53 3/7/2013 3 7 2013 20 679 524386 4818093 125 39
0:00:53 12/26/2012 12 26 2012 0 665 521029 4818082 210 40
10:00:47 3/13/2010 3 13 2010 10 638 521478 4818084 209 40
12:00:54 1/10/2009 1 10 2009 12 633 522461 4818087 206 40
4:00:35 12/21/2008 12 21 2008 4 634 524267 4818093 125 39
22:00:53 4/25/2011 4 25 2011 22 662 524991 4818096 93 40
6:00:42 3/19/2012 3 19 2012 6 666 520942 4818082 210 40
4:01:42 3/14/2010 3 14 2010 4 638 521803 4818085 208 40
18:00:54 3/8/2009 3 8 2009 18 637 523566 4818091 204 40



18:00:52 11/27/2010 11 27 2010 18 653 520671 4818081 211 40
16:00:47 1/15/2010 1 15 2010 16 647 520812 4818082 210 40
0:00:32 2/26/2014 2 26 2014 0 917 521612 4818084 208 40
10:00:54 4/5/2013 4 5 2013 10 679 522092 4818086 207 40
22:00:54 1/9/2011 1 9 2011 22 638 521394 4818084 209 40
18:00:46 12/31/2009 12 31 2009 18 641 524539 4818094 94 40
2:00:26 5/5/2009 5 5 2009 2 645 525838 4818099 91 40
14:00:55 1/15/2010 1 15 2010 14 647 520836 4818082 210 40
22:00:48 4/3/2010 4 3 2010 22 746 524947 4818096 93 40
20:00:54 12/19/2012 12 19 2012 20 665 524706 4818095 94 40
0:00:48 2/16/2013 2 16 2013 0 679 523564 4818091 204 40
18:00:47 1/28/2011 1 28 2011 18 647 520585 4818081 211 40
20:00:47 4/7/2014 4 7 2014 20 917 520258 4818080 212 40
12:00:56 12/16/2011 12 16 2011 12 667 521714 4818085 208 40
12:00:47 11/28/2010 11 28 2010 12 643 521404 4818084 209 40
10:00:49 2/25/2009 2 25 2009 10 634 521234 4818083 209 40
10:00:25 4/1/2010 4 1 2010 10 641 524484 4818094 94 40
16:00:23 3/28/2011 3 28 2011 16 663 522322 4818087 207 40
10:00:49 2/13/2014 2 13 2014 10 916 521935 4818086 208 40
0:00:24 2/17/2013 2 17 2013 0 679 523628 4818092 203 40
0:00:43 3/19/2010 3 19 2010 0 638 522300 4818087 207 40
10:00:53 4/6/2010 4 6 2010 10 639 522158 4818087 207 40
16:02:11 3/7/2010 3 7 2010 16 641 520846 4818082 210 40
22:00:54 1/25/2011 1 25 2011 22 650 523891 4818093 203 40
2:00:49 2/4/2014 2 4 2014 2 907 523569 4818091 204 40
18:00:48 1/2/2011 1 2 2011 18 801 520623 4818082 211 40
22:00:53 12/26/2011 12 26 2011 22 650 525608 4818099 92 40
12:00:50 3/8/2014 3 8 2014 12 907 521225 4818084 209 40
18:00:54 2/20/2010 2 20 2010 18 647 525974 4818100 91 40
4:00:55 2/23/2011 2 23 2011 4 650 521402 4818084 209 40
6:00:54 2/14/2010 2 14 2010 6 638 524190 4818094 125 39
4:00:54 4/5/2014 4 5 2014 4 908 524475 4818095 94 40
18:00:50 1/28/2011 1 28 2011 18 639 525467 4818099 92 40
18:00:41 3/2/2009 3 2 2009 18 637 523660 4818092 203 40
8:00:56 3/22/2013 3 22 2013 8 679 521397 4818084 209 40
8:00:53 12/25/2009 12 25 2009 8 643 521434 4818085 209 40
18:00:53 12/21/2009 12 21 2009 18 647 521237 4818084 209 40
8:00:53 3/11/2011 3 11 2011 8 655 521917 4818086 208 40
12:01:39 2/27/2011 2 27 2011 12 639 521355 4818084 209 40
16:00:47 3/28/2011 3 28 2011 16 666 521965 4818086 208 40
14:00:47 12/20/2012 12 20 2012 14 680 521437 4818085 209 40
4:00:44 11/28/2013 11 28 2013 4 914 521395 4818085 209 40
22:00:48 4/23/2012 4 23 2012 22 672 522334 4818088 207 40
18:00:48 4/14/2013 4 14 2013 18 679 520862 4818083 210 40
2:00:54 2/23/2011 2 23 2011 2 653 521398 4818085 209 40
2:00:24 12/21/2008 12 21 2008 2 634 524264 4818095 125 39
8:00:36 1/23/2010 1 23 2010 8 647 520387 4818082 212 40
4:00:55 2/22/2013 2 22 2013 4 679 521182 4818084 210 40
14:01:37 3/20/2013 3 20 2013 14 677 521834 4818086 208 40
8:00:49 3/3/2010 3 3 2010 8 647 521888 4818087 208 40
8:00:53 4/2/2010 4 2 2010 8 640 524229 4818095 125 39
14:00:36 1/28/2011 1 28 2011 14 639 525119 4818098 93 40
0:00:55 2/3/2010 2 3 2010 0 640 524825 4818097 93 40
2:00:54 1/29/2011 1 29 2011 2 801 524683 4818096 94 40



22:00:21 3/12/2011 3 12 2011 22 650 521448 4818085 209 40
22:00:24 1/2/2011 1 2 2011 22 801 520624 4818083 211 40
0:00:49 1/30/2011 1 30 2011 0 657 521389 4818085 209 40
12:00:54 1/15/2014 1 15 2014 12 914 521302 4818085 209 40
18:00:47 1/2/2014 1 2 2014 18 907 520689 4818083 211 40
4:00:54 4/1/2014 4 1 2014 4 909 521644 4818086 208 40
12:00:53 1/15/2011 1 15 2011 12 654 521274 4818085 209 40
8:00:54 4/2/2010 4 2 2010 8 638 524430 4818096 94 40
2:01:42 2/14/2012 2 14 2012 2 665 524291 4818095 125 39
0:00:12 1/30/2011 1 30 2011 0 641 521427 4818086 209 40
0:00:53 4/4/2010 4 4 2010 0 746 524948 4818098 93 40
16:00:41 2/13/2014 2 13 2014 16 679 522124 4818088 207 40
22:00:19 4/8/2009 4 8 2009 22 641 524016 4818094 125 39
8:00:31 3/8/2011 3 8 2011 8 655 521472 4818086 209 40
0:00:35 3/9/2009 3 9 2009 0 637 523560 4818093 204 40
14:00:53 3/21/2010 3 21 2010 14 643 520779 4818084 211 40
20:00:33 3/16/2014 3 16 2014 20 917 524369 4818096 125 39
6:00:54 3/29/2011 3 29 2011 6 663 521871 4818087 208 40
8:00:41 12/21/2012 12 21 2012 8 680 521496 4818086 209 40
22:00:50 4/7/2009 4 7 2009 22 646 521174 4818085 210 40
16:01:00 3/13/2010 3 13 2010 16 640 521211 4818085 209 40
18:01:08 4/23/2012 4 23 2012 18 672 522321 4818089 207 40
18:00:37 4/6/2011 4 6 2011 18 662 525134 4818099 93 40
16:00:40 1/23/2011 1 23 2011 16 642 524136 4818095 125 39
6:01:00 2/4/2014 2 4 2014 6 907 523571 4818093 204 40
22:00:48 4/2/2012 4 2 2012 22 672 524874 4818098 93 40
18:00:58 2/28/2011 2 28 2011 18 642 522732 4818091 206 40
0:00:48 3/18/2010 3 18 2010 0 644 521904 4818088 208 40
4:00:44 1/17/2011 1 17 2011 4 646 521410 4818086 209 40
4:00:54 2/19/2010 2 19 2010 4 646 525122 4818099 93 40
18:00:54 1/28/2011 1 28 2011 18 646 525045 4818099 93 40
4:00:54 2/14/2010 2 14 2010 4 647 525195 4818100 93 40
2:00:47 3/29/2011 3 29 2011 2 663 521868 4818088 208 40
22:00:31 2/13/2010 2 13 2010 22 638 524418 4818097 94 40
18:00:54 4/15/2008 4 15 2008 18 633 520310 4818083 212 40
14:00:50 4/10/2010 4 10 2010 14 647 521849 4818088 208 40
10:00:42 3/6/2011 3 6 2011 10 654 521561 4818087 209 40
14:00:42 3/5/2014 3 5 2014 14 909 522456 4818090 206 40
6:00:33 12/21/2012 12 21 2012 6 680 521493 4818087 209 40
14:00:54 12/22/2012 12 22 2012 14 671 521547 4818087 209 40
8:00:47 4/6/2008 4 6 2008 8 633 522327 4818090 207 40
6:00:17 2/5/2009 2 5 2009 6 632 521944 4818089 208 40
22:00:49 3/7/2010 3 7 2010 22 647 524093 4818096 125 39
4:00:54 12/21/2012 12 21 2012 4 680 521494 4818087 209 40
4:00:42 1/20/2010 1 20 2010 4 642 525740 4818102 91 40
14:00:26 12/27/2012 12 27 2012 14 663 521166 4818086 210 40
6:00:41 2/14/2011 2 14 2011 6 654 521468 4818087 209 40
6:00:42 3/3/2010 3 3 2010 6 647 521889 4818088 208 40
22:00:54 11/27/2010 11 27 2010 22 801 521994 4818089 208 40
8:00:47 3/21/2010 3 21 2010 8 643 521074 4818086 210 40
12:00:55 2/19/2014 2 19 2014 12 914 522415 4818090 206 40
2:01:12 1/20/2010 1 20 2010 2 642 525738 4818102 91 40
22:00:55 12/20/2012 12 20 2012 22 680 521436 4818087 209 40
12:00:54 4/16/2012 4 16 2012 12 671 521822 4818088 208 40



8:00:41 1/19/2012 1 19 2012 8 663 525135 4818100 93 40
18:00:55 3/13/2009 3 13 2009 18 643 521230 4818087 209 40
4:00:47 4/4/2009 4 4 2009 4 644 522026 4818089 207 40
4:00:47 3/29/2011 3 29 2011 4 663 521868 4818089 208 40
18:00:42 3/25/2012 3 25 2012 18 675 521310 4818087 209 40
4:00:41 1/12/2013 1 12 2013 4 675 524253 4818097 125 39
4:00:53 12/25/2009 12 25 2009 4 643 521400 4818087 209 40
18:00:45 3/12/2010 3 12 2010 18 646 520674 4818085 211 40
4:00:37 2/10/2014 2 10 2014 4 907 523576 4818095 204 40
14:00:54 4/8/2013 4 8 2013 14 671 521248 4818087 209 40
14:00:53 3/7/2011 3 7 2011 14 655 520598 4818085 211 40
8:00:41 3/23/2011 3 23 2011 8 661 521787 4818089 208 40
8:00:47 12/17/2013 12 17 2013 8 914 521338 4818087 209 40
18:00:43 4/7/2012 4 7 2012 18 670 525290 4818101 92 40
10:01:17 2/9/2014 2 9 2014 10 916 521367 4818087 209 40
12:01:11 3/24/2011 3 24 2011 12 654 522361 4818091 207 40
0:00:46 12/21/2013 12 21 2013 0 909 522350 4818091 207 40
2:00:46 4/30/2011 4 30 2011 2 664 525681 4818103 91 40
22:00:54 2/13/2012 2 13 2012 22 665 524294 4818097 125 39
16:00:41 12/22/2012 12 22 2012 16 671 521545 4818088 209 40
22:00:54 12/11/2010 12 11 2010 22 641 524136 4818097 125 39
6:00:50 3/29/2008 3 29 2008 6 636 521342 4818087 209 40
22:00:56 4/7/2011 4 7 2011 22 666 524385 4818098 125 39
18:00:55 2/5/2010 2 5 2010 18 640 521102 4818087 210 40
18:01:24 12/22/2012 12 22 2012 18 677 521681 4818089 208 40
18:00:53 12/21/2009 12 21 2009 18 633 521388 4818088 209 40
18:01:17 11/27/2013 11 27 2013 18 914 520704 4818086 211 40
10:00:25 1/6/2012 1 6 2012 10 658 521362 4818088 209 40
12:00:55 3/19/2012 3 19 2012 12 666 521707 4818089 208 40
18:00:48 4/15/2011 4 15 2011 18 664 523074 4818093 205 40
14:00:41 2/9/2011 2 9 2011 14 650 521673 4818089 208 40
8:01:18 3/27/2011 3 27 2011 8 654 522060 4818090 207 40
0:00:42 4/4/2010 4 4 2010 0 644 524895 4818100 93 40
6:01:18 3/22/2014 3 22 2014 6 914 524341 4818098 125 39
10:00:54 3/15/2014 3 15 2014 10 909 521338 4818088 209 40
22:00:31 3/10/2014 3 10 2014 22 917 525790 4818103 91 40
2:01:11 2/20/2013 2 20 2013 2 663 521389 4818088 209 40
18:00:48 3/24/2009 3 24 2009 18 635 522176 4818091 207 40
16:00:35 1/28/2009 1 28 2009 16 632 521338 4818088 209 40
4:00:51 11/24/2010 11 24 2010 4 650 521761 4818089 208 40
22:00:54 3/8/2010 3 8 2010 22 643 525949 4818104 91 40
8:00:47 4/6/2008 4 6 2008 8 632 522191 4818091 207 40
0:00:47 4/3/2010 4 3 2010 0 644 525859 4818104 91 40
0:00:24 12/24/2012 12 24 2012 0 677 521516 4818089 209 40
0:00:34 2/14/2012 2 14 2012 0 665 524294 4818098 125 39
2:00:18 1/29/2009 1 29 2009 2 632 521286 4818088 209 40
0:00:23 1/29/2009 1 29 2009 0 632 521300 4818088 209 40
6:00:47 3/12/2009 3 12 2009 6 640 522003 4818090 208 40
20:00:18 12/13/2013 12 13 2013 20 914 521404 4818089 209 40
8:00:47 3/26/2011 3 26 2011 8 669 521628 4818089 208 40
12:00:42 2/23/2009 2 23 2009 12 633 522289 4818091 207 40
14:00:41 2/3/2009 2 3 2009 14 632 521984 4818090 208 40
16:00:47 1/20/2011 1 20 2011 16 641 522795 4818093 206 40
16:01:18 3/20/2010 3 20 2010 16 653 521126 4818088 210 40



22:00:42 1/29/2011 1 29 2011 22 657 521385 4818089 209 40
4:00:35 2/4/2014 2 4 2014 4 907 523569 4818096 204 40
12:00:44 4/26/2011 4 26 2011 12 658 525544 4818103 92 40
6:00:49 3/14/2010 3 14 2010 6 646 522033 4818091 207 40
6:00:27 2/10/2012 2 10 2012 6 663 524924 4818101 93 40
2:01:14 5/10/2011 5 10 2011 2 669 523024 4818094 205 40
8:00:56 2/23/2011 2 23 2011 8 650 521417 4818089 209 40
2:00:33 3/11/2010 3 11 2010 2 640 525659 4818104 91 40
10:00:54 1/26/2014 1 26 2014 10 909 521723 4818090 208 40
6:00:32 4/5/2014 4 5 2014 6 908 524472 4818099 94 40
20:00:43 12/16/2013 12 16 2013 20 907 524627 4818100 94 40
2:00:42 2/23/2011 2 23 2011 2 650 521395 4818089 209 40
16:00:48 3/9/2011 3 9 2011 16 801 521714 4818090 208 40
8:00:30 3/23/2011 3 23 2011 8 658 521949 4818091 208 40
14:00:24 1/15/2010 1 15 2010 14 633 521401 4818089 209 40
10:00:51 2/1/2013 2 1 2013 10 665 521494 4818089 209 40
14:00:48 12/22/2013 12 22 2013 14 914 521362 4818089 209 40
14:00:52 4/6/2014 4 6 2014 14 907 522212 4818092 207 40
2:00:53 4/4/2011 4 4 2011 2 663 524559 4818100 94 40
22:00:54 4/2/2008 4 2 2008 22 636 523298 4818096 204 40
4:01:11 3/31/2008 3 31 2008 4 637 523787 4818097 203 40
20:00:42 12/25/2012 12 25 2012 20 665 521060 4818088 210 40
12:00:47 2/23/2009 2 23 2009 12 634 522484 4818093 206 40
6:00:23 2/27/2011 2 27 2011 6 653 521436 4818090 209 40
10:00:28 1/16/2010 1 16 2010 10 633 521543 4818090 209 40
8:00:56 2/14/2014 2 14 2014 8 679 521894 4818091 208 40
2:00:20 2/17/2009 2 17 2009 2 633 521262 4818089 209 40
4:00:42 12/20/2010 12 20 2010 4 638 523607 4818097 204 40
22:00:41 1/9/2014 1 9 2014 22 917 523872 4818098 203 40
10:00:54 2/3/2014 2 3 2014 10 908 521420 4818090 209 40
12:00:53 12/29/2009 12 29 2009 12 639 521282 4818089 209 40
18:00:53 4/18/2011 4 18 2011 18 801 524834 4818102 93 40
14:00:54 1/4/2011 1 4 2011 14 642 525887 4818106 91 40
10:00:44 3/14/2013 3 14 2013 10 658 521540 4818090 209 40
4:00:21 2/8/2009 2 8 2009 4 637 525021 4818102 93 40
0:00:48 2/10/2014 2 10 2014 0 907 523576 4818097 204 40
14:01:26 1/21/2014 1 21 2014 14 671 521240 4818089 209 40
22:00:47 12/25/2012 12 25 2012 22 665 521063 4818089 210 40
10:00:55 3/24/2011 3 24 2011 10 801 522203 4818092 207 40
8:00:53 3/28/2013 3 28 2013 8 663 524960 4818102 93 40
0:00:50 2/6/2010 2 6 2010 0 640 521109 4818089 210 40
22:00:18 2/7/2011 2 7 2011 22 650 520650 4818088 211 40
8:00:54 1/29/2011 1 29 2011 8 654 521970 4818092 208 40
18:00:20 3/27/2011 3 27 2011 18 667 524890 4818102 93 40
8:00:17 2/27/2011 2 27 2011 8 653 521446 4818090 209 40
8:00:13 3/27/2010 3 27 2010 8 647 521831 4818092 208 40
2:00:23 3/16/2014 3 16 2014 2 909 522383 4818093 207 40
6:00:41 2/14/2014 2 14 2014 6 679 521894 4818092 208 40
14:00:47 2/23/2009 2 23 2009 14 634 522488 4818094 206 40
2:00:54 3/15/2014 3 15 2014 2 679 521330 4818090 209 40
10:00:54 4/21/2011 4 21 2011 10 655 522027 4818092 207 40
4:00:55 11/26/2010 11 26 2010 4 638 521499 4818091 209 40
18:00:56 12/30/2013 12 30 2013 18 917 522318 4818093 207 40
18:00:47 2/5/2010 2 5 2010 18 643 524277 4818100 125 39



6:00:55 4/4/2009 4 4 2009 6 644 522025 4818092 207 40
10:00:53 11/30/2010 11 30 2010 10 654 520478 4818088 211 40
20:00:43 12/21/2012 12 21 2012 20 658 521310 4818090 209 40
2:00:53 3/29/2011 3 29 2011 2 666 521822 4818092 208 40
22:00:38 12/15/2013 12 15 2013 22 914 521424 4818091 209 40
22:00:53 12/8/2011 12 8 2011 22 667 525636 4818105 91 40
14:00:49 11/30/2010 11 30 2010 14 654 520484 4818088 211 40
6:00:54 2/18/2011 2 18 2011 6 654 521975 4818092 208 40
22:00:26 2/8/2014 2 8 2014 22 907 523820 4818099 203 40
22:00:53 2/15/2011 2 15 2011 22 801 524097 4818100 125 39
8:00:32 1/14/2012 1 14 2012 8 663 525474 4818105 92 40
2:00:53 2/18/2011 2 18 2011 2 654 521975 4818093 208 40
14:00:21 3/24/2009 3 24 2009 14 644 521992 4818093 208 40
8:01:18 3/27/2011 3 27 2011 8 655 522071 4818093 207 40
8:00:49 4/1/2010 4 1 2010 8 641 524482 4818101 94 40
0:00:30 3/9/2010 3 9 2010 0 643 525954 4818107 91 40
4:00:54 4/14/2009 4 14 2009 4 639 524214 4818100 125 39
18:00:44 1/17/2009 1 17 2009 18 634 524055 4818100 125 39
18:01:24 3/19/2010 3 19 2010 18 647 520520 4818088 211 40
0:01:55 4/8/2009 4 8 2009 0 646 521174 4818090 210 40
6:00:53 12/4/2012 12 4 2012 6 671 526093 4818108 90 40
14:00:29 3/14/2013 3 14 2013 14 658 521561 4818092 209 40
8:02:12 12/19/2008 12 19 2008 8 633 525272 4818104 92 40
18:00:54 11/27/2010 11 27 2010 18 641 520878 4818089 210 40
14:00:48 4/24/2009 4 24 2009 14 646 522242 4818094 207 40
12:00:54 4/24/2009 4 24 2009 12 640 525981 4818107 91 40
0:01:11 1/13/2014 1 13 2014 0 917 523726 4818099 203 40
8:00:41 4/3/2009 4 3 2009 8 638 521565 4818092 209 40
20:00:53 3/24/2014 3 24 2014 20 917 522441 4818095 206 40
4:00:37 12/21/2013 12 21 2013 4 909 522461 4818095 206 40
18:01:18 2/26/2014 2 26 2014 18 679 522820 4818096 205 40
10:00:53 2/22/2011 2 22 2011 10 650 521377 4818091 209 40
20:00:54 3/19/2012 3 19 2012 20 658 520691 4818089 211 40
22:00:44 12/29/2009 12 29 2009 22 647 520727 4818089 211 40
2:00:32 2/10/2014 2 10 2014 2 907 523580 4818099 204 40
0:01:54 2/18/2009 2 18 2009 0 632 526025 4818108 90 40
4:00:26 2/27/2011 2 27 2011 4 653 521436 4818092 209 40
12:01:05 1/4/2011 1 4 2011 12 642 525889 4818107 91 40
22:00:27 3/13/2011 3 13 2011 22 647 521134 4818091 210 40
12:00:45 3/24/2011 3 24 2011 12 801 522219 4818094 207 40
4:00:18 3/29/2008 3 29 2008 4 636 521338 4818091 209 40
18:00:53 3/1/2011 3 1 2011 18 639 523617 4818099 203 40
18:00:54 1/26/2011 1 26 2011 18 650 523982 4818100 203 40
6:00:41 3/4/2012 3 4 2012 6 658 521414 4818092 209 40
12:00:41 11/30/2010 11 30 2010 12 654 520475 4818089 211 40
14:00:27 4/1/2010 4 1 2010 14 652 524670 4818103 94 40
0:00:44 12/30/2009 12 30 2009 0 647 520762 4818090 211 40
22:00:41 1/9/2014 1 9 2014 22 909 525070 4818104 93 40
8:00:51 3/26/2011 3 26 2011 8 663 521511 4818092 209 40
10:00:43 3/23/2014 3 23 2014 10 679 521115 4818091 210 40
18:00:53 3/31/2010 3 31 2010 18 641 524664 4818103 94 40
2:00:54 3/15/2014 3 15 2014 2 918 526003 4818108 91 40
4:00:54 3/2/2014 3 2 2014 4 917 522019 4818094 207 40
16:00:41 12/16/2013 12 16 2013 16 914 521228 4818091 209 40



18:00:58 4/19/2009 4 19 2009 18 640 526171 4818109 90 40
0:00:55 1/18/2009 1 18 2009 0 634 524068 4818101 125 39
14:00:26 1/29/2011 1 29 2011 14 801 525134 4818105 93 40
8:00:47 2/21/2011 2 21 2011 8 638 521709 4818093 208 40
8:00:53 4/27/2014 4 27 2014 8 909 524504 4818103 94 40
10:00:54 2/10/2013 2 10 2013 10 679 524959 4818104 93 40
22:00:56 1/12/2009 1 12 2009 22 634 523655 4818100 203 40
0:00:53 4/3/2010 4 3 2010 0 655 525692 4818107 91 40
22:00:56 2/5/2010 2 5 2010 22 640 521102 4818091 210 40
12:00:08 2/11/2009 2 11 2009 12 632 521626 4818093 208 40
6:00:43 12/21/2008 12 21 2008 6 634 524221 4818102 125 39
0:00:42 12/25/2012 12 25 2012 0 670 521546 4818093 209 40
18:00:53 3/26/2010 3 26 2010 18 638 525594 4818107 92 40
0:00:12 3/14/2010 3 14 2010 0 646 521278 4818092 209 40
4:00:53 2/17/2009 2 17 2009 4 633 521264 4818092 209 40
8:00:50 2/4/2009 2 4 2009 8 632 521899 4818094 208 40
8:00:55 2/14/2011 2 14 2011 8 657 521413 4818092 209 40
18:00:41 4/29/2011 4 29 2011 18 665 520909 4818091 210 40
18:00:47 1/12/2009 1 12 2009 18 634 523660 4818100 203 40
10:00:12 1/30/2011 1 30 2011 10 657 520697 4818090 211 40
18:00:52 2/7/2012 2 7 2012 18 665 525490 4818107 92 40
18:00:54 3/15/2010 3 15 2010 18 644 526195 4818109 90 40
2:00:48 12/20/2008 12 20 2008 2 635 525524 4818107 92 40
14:00:54 2/25/2009 2 25 2009 14 632 521172 4818092 210 40
6:00:53 2/13/2014 2 13 2014 6 916 521954 4818094 208 40
4:00:49 2/4/2009 2 4 2009 4 632 521900 4818094 208 40
14:00:44 4/14/2010 4 14 2010 14 654 522076 4818095 207 40
6:00:31 3/4/2014 3 4 2014 6 907 523763 4818101 203 40
16:00:55 2/3/2009 2 3 2009 16 632 521988 4818095 208 40
20:00:26 12/17/2013 12 17 2013 20 914 521424 4818093 209 40
12:00:40 2/9/2011 2 9 2011 12 654 522167 4818095 207 40
16:01:41 1/1/2014 1 1 2014 16 679 520939 4818091 210 40
16:00:18 3/26/2012 3 26 2012 16 680 521353 4818093 209 40
0:00:49 2/3/2011 2 3 2011 0 639 525653 4818108 91 40
2:00:39 3/14/2011 3 14 2011 2 647 521131 4818092 210 40
10:00:55 2/13/2011 2 13 2011 10 655 521580 4818093 209 40
18:00:18 4/7/2014 4 7 2014 18 914 520882 4818091 210 40
16:00:47 2/23/2009 2 23 2009 16 633 522281 4818096 207 40
16:00:56 12/23/2012 12 23 2012 16 658 521473 4818093 209 40
22:00:54 4/30/2013 4 30 2013 22 658 525832 4818109 91 40
6:00:54 2/27/2013 2 27 2013 6 679 521905 4818095 208 40
18:00:56 1/23/2011 1 23 2011 18 801 523641 4818101 203 40
8:00:54 4/8/2011 4 8 2011 8 654 523954 4818102 203 40
18:00:50 1/10/2011 1 10 2011 18 639 523971 4818102 203 40
12:00:53 12/8/2010 12 8 2010 12 642 526190 4818110 90 40
10:00:44 3/25/2012 3 25 2012 10 675 521330 4818093 209 40
2:01:33 4/28/2010 4 28 2010 2 646 521951 4818095 208 40
16:01:14 3/4/2011 3 4 2011 16 801 524062 4818102 125 39
12:00:38 2/20/2014 2 20 2014 12 917 521819 4818095 208 40
2:00:53 3/7/2011 3 7 2011 2 657 521446 4818094 209 40
12:00:54 1/9/2013 1 9 2013 12 665 521831 4818095 208 40
6:00:48 4/14/2009 4 14 2009 6 639 524213 4818103 125 39
14:00:53 4/15/2009 4 15 2009 14 648 522731 4818098 206 40
18:01:12 2/19/2011 2 19 2011 18 657 520893 4818092 210 40



6:01:05 1/27/2011 1 27 2011 6 642 524280 4818103 125 39
16:00:43 4/1/2010 4 1 2010 16 652 524671 4818105 94 40
0:00:43 2/10/2013 2 10 2013 0 680 523693 4818101 203 40
8:00:53 3/8/2011 3 8 2011 8 801 521503 4818094 209 40
2:00:42 1/13/2009 1 13 2009 2 634 523657 4818101 203 40
18:00:46 4/23/2014 4 23 2014 18 913 521970 4818096 208 40
18:00:28 3/7/2010 3 7 2010 18 647 524098 4818103 125 39
0:00:55 3/14/2011 3 14 2011 0 647 521128 4818093 210 40
8:00:54 4/22/2011 4 22 2011 8 801 521994 4818096 208 40
0:00:53 11/24/2010 11 24 2010 0 650 521784 4818095 208 40
18:00:53 4/9/2014 4 9 2014 18 907 525315 4818108 92 40
2:00:20 4/4/2009 4 4 2009 2 638 521815 4818095 208 40
8:00:53 4/6/2008 4 6 2008 8 637 522191 4818097 207 40
18:00:43 4/15/2011 4 15 2011 18 658 523014 4818099 205 40
0:00:53 12/31/2009 12 31 2009 0 633 523395 4818101 204 40
4:00:25 12/20/2010 12 20 2010 4 801 523570 4818101 204 40
12:01:11 2/3/2009 2 3 2009 12 632 521934 4818096 208 40
14:00:36 1/16/2011 1 16 2011 14 639 523994 4818103 203 40
18:00:42 4/18/2011 4 18 2011 18 664 523401 4818101 204 40
22:01:21 12/17/2012 12 17 2012 22 671 524303 4818104 125 39
2:00:56 12/20/2010 12 20 2010 2 801 523571 4818102 204 40
14:00:20 3/23/2009 3 23 2009 14 633 522091 4818097 207 40
10:00:49 4/1/2010 4 1 2010 10 640 524317 4818104 125 39
8:00:54 2/27/2013 2 27 2013 8 679 521901 4818096 208 40
8:00:27 2/25/2012 2 25 2012 8 658 521701 4818095 208 40
10:00:51 2/6/2011 2 6 2011 10 647 520944 4818093 210 40
6:00:41 1/19/2010 1 19 2010 6 642 525637 4818109 91 40
10:00:48 11/26/2011 11 26 2011 10 665 521481 4818095 209 40
6:00:41 3/18/2011 3 18 2011 6 801 521521 4818095 209 40
2:01:18 2/8/2011 2 8 2011 2 801 523611 4818102 204 40
12:00:48 3/13/2010 3 13 2010 12 638 521467 4818095 209 40
14:00:43 2/27/2011 2 27 2011 14 655 521363 4818094 209 40
4:00:40 2/18/2011 2 18 2011 4 654 521976 4818096 208 40
6:00:44 1/27/2011 1 27 2011 6 801 524273 4818104 125 39
6:00:23 3/26/2009 3 26 2009 6 635 521998 4818097 208 40
14:00:44 2/23/2009 2 23 2009 14 633 522281 4818097 207 40
10:00:43 3/8/2013 3 8 2013 10 657 521381 4818095 209 40
8:00:54 12/14/2011 12 14 2011 8 667 524429 4818105 94 40
2:00:41 2/16/2013 2 16 2013 2 680 524091 4818104 125 39
16:00:56 12/8/2010 12 8 2010 16 642 526188 4818112 90 40
16:00:32 4/19/2009 4 19 2009 16 634 521063 4818094 210 40
2:00:50 3/8/2009 3 8 2009 2 633 521119 4818094 210 40
14:00:28 2/26/2011 2 26 2011 14 638 521362 4818095 209 40
22:00:36 2/8/2013 2 8 2013 22 663 524267 4818105 125 39
8:00:54 4/2/2010 4 2 2010 8 639 524403 4818105 125 39
16:00:53 1/29/2011 1 29 2011 16 642 526106 4818112 90 40
18:00:53 2/2/2011 2 2 2011 18 639 525651 4818110 91 40
6:00:53 2/11/2013 2 11 2013 6 677 521368 4818095 209 40
6:01:21 3/2/2014 3 2 2014 6 917 522029 4818097 207 40
0:00:54 2/16/2011 2 16 2011 0 801 524100 4818104 125 39
10:00:20 2/3/2009 2 3 2009 10 632 521753 4818097 208 40
6:00:47 3/29/2011 3 29 2011 6 666 521824 4818097 208 40
6:00:42 11/24/2010 11 24 2010 6 650 521750 4818097 208 40
10:00:54 2/6/2011 2 6 2011 10 646 520974 4818094 210 40



22:00:53 12/17/2010 12 17 2010 22 657 520267 4818092 212 40
16:00:53 2/21/2010 2 21 2010 16 640 526295 4818113 90 40
6:00:53 1/14/2012 1 14 2012 6 663 525471 4818110 92 40
12:00:41 4/1/2010 4 1 2010 12 641 524481 4818106 94 40
8:00:54 2/17/2009 2 17 2009 8 633 521263 4818095 209 40
14:01:42 1/28/2014 1 28 2014 14 671 521365 4818096 209 40
18:00:56 3/30/2012 3 30 2012 18 676 525056 4818108 93 40
10:00:23 2/6/2011 2 6 2011 10 641 521067 4818095 210 40
10:01:12 2/24/2011 2 24 2011 10 654 522339 4818099 207 40
16:00:43 2/5/2010 2 5 2010 16 643 524278 4818106 125 39
4:00:45 2/26/2013 2 26 2013 4 679 522209 4818098 207 40
18:00:21 3/3/2011 3 3 2011 18 801 523990 4818105 203 40
4:00:54 4/26/2011 4 26 2011 4 666 525871 4818112 91 40
18:01:11 1/31/2010 1 31 2010 18 643 522463 4818099 206 40
0:00:55 2/9/2014 2 9 2014 0 907 523800 4818104 203 40
6:00:56 12/15/2013 12 15 2013 6 671 524296 4818106 125 39
6:00:47 2/8/2009 2 8 2009 6 637 525020 4818109 93 40
20:00:55 2/5/2013 2 5 2013 20 680 523683 4818104 203 40
6:00:17 3/25/2011 3 25 2011 6 658 521878 4818098 208 40
22:00:54 12/23/2012 12 23 2012 22 670 521541 4818097 209 40
6:00:48 2/23/2011 2 23 2011 6 638 521397 4818096 209 40
16:00:57 2/1/2012 2 1 2012 16 665 523239 4818102 204 40
8:00:54 4/22/2008 4 22 2008 8 633 524093 4818105 125 39
0:00:50 2/13/2010 2 13 2010 0 638 524180 4818106 125 39
14:01:24 2/27/2011 2 27 2011 14 639 521344 4818096 209 40
22:00:39 2/5/2013 2 5 2013 22 680 523686 4818104 203 40
10:00:48 1/17/2011 1 17 2011 10 657 520797 4818094 211 40
0:00:42 2/17/2013 2 17 2013 0 663 523655 4818104 203 40
18:01:14 12/21/2009 12 21 2009 18 639 521816 4818098 208 40
2:00:52 2/23/2011 2 23 2011 2 638 521401 4818096 209 40
18:00:54 2/2/2011 2 2 2011 18 639 525658 4818111 91 40
10:00:43 1/10/2009 1 10 2009 10 634 522711 4818101 206 40
20:00:30 3/16/2013 3 16 2013 20 663 521300 4818096 209 40
22:00:37 3/24/2014 3 24 2014 22 917 522435 4818100 206 40
2:00:53 4/27/2011 4 27 2011 2 668 525741 4818112 91 40
4:00:54 4/27/2011 4 27 2011 4 668 525744 4818112 91 40
2:01:13 1/6/2012 1 6 2012 2 665 525715 4818112 91 40
0:00:49 3/13/2011 3 13 2011 0 650 521450 4818097 209 40
22:00:20 3/31/2014 3 31 2014 22 907 521718 4818098 208 40
16:00:54 12/20/2012 12 20 2012 16 680 521433 4818097 209 40
18:00:54 12/23/2012 12 23 2012 18 670 521549 4818097 209 40
0:00:53 3/27/2009 3 27 2009 0 634 521379 4818097 209 40
6:00:54 4/17/2008 4 17 2008 6 636 521171 4818096 210 40
18:00:50 4/17/2011 4 17 2011 18 659 524851 4818109 93 40
8:00:42 3/25/2011 3 25 2011 8 658 522117 4818099 207 40
22:00:38 3/26/2009 3 26 2009 22 634 521372 4818097 209 40
10:00:44 3/28/2009 3 28 2009 10 633 521389 4818097 209 40
6:00:56 4/9/2013 4 9 2013 6 679 522437 4818100 206 40
8:00:42 3/4/2012 3 4 2012 8 658 521434 4818097 209 40
0:00:47 1/17/2011 1 17 2011 0 801 523672 4818105 203 40
16:00:53 3/23/2009 3 23 2009 16 633 522092 4818099 207 40
10:00:54 2/27/2011 2 27 2011 10 647 521348 4818097 209 40
0:01:11 1/1/2010 1 1 2010 0 633 523325 4818104 204 40
8:01:47 4/30/2010 4 30 2010 8 656 521206 4818097 209 40



0:00:55 4/22/2013 4 22 2013 0 671 522984 4818102 205 40
14:00:53 2/24/2011 2 24 2011 14 657 522455 4818101 206 40
2:00:51 12/8/2011 12 8 2011 2 650 525630 4818112 91 40
16:00:23 1/1/2014 1 1 2014 16 914 520984 4818096 210 40
20:01:17 1/12/2014 1 12 2014 20 917 523709 4818105 203 40
0:00:42 4/10/2012 4 10 2012 0 677 524620 4818108 94 40
4:00:48 3/26/2009 3 26 2009 4 635 522001 4818099 208 40
14:00:46 2/19/2010 2 19 2010 14 646 525388 4818111 92 40
8:00:48 3/20/2008 3 20 2008 8 631 521874 4818099 208 40
22:00:46 4/7/2011 4 7 2011 22 661 524197 4818107 125 39
12:00:51 2/28/2011 2 28 2011 12 650 521431 4818098 209 40
20:00:54 2/8/2014 2 8 2014 20 907 523818 4818106 203 40
10:00:48 2/11/2009 2 11 2009 10 632 521680 4818098 208 40
2:00:54 2/1/2010 2 1 2010 2 643 522437 4818101 206 40
2:00:27 3/27/2009 3 27 2009 2 634 521375 4818098 209 40
22:00:18 3/8/2009 3 8 2009 22 637 523549 4818105 204 40
0:01:12 2/1/2010 2 1 2010 0 643 522434 4818101 206 40
10:00:53 1/29/2011 1 29 2011 10 647 521401 4818098 209 40
8:00:18 2/26/2011 2 26 2011 8 654 521974 4818100 208 40
18:00:48 2/4/2012 2 4 2012 18 663 525137 4818111 93 40
6:00:14 2/4/2009 2 4 2009 6 632 521901 4818099 208 40
18:00:25 3/4/2011 3 4 2011 18 801 523720 4818106 203 40
18:00:57 3/8/2010 3 8 2010 18 643 525947 4818114 91 40
10:01:11 2/11/2013 2 11 2013 10 677 522228 4818100 207 40
18:00:54 1/26/2011 1 26 2011 18 639 523650 4818105 203 40
10:00:41 4/15/2009 4 15 2009 10 634 521500 4818098 209 40
0:00:45 1/6/2009 1 6 2009 0 637 523978 4818107 203 40
4:01:06 2/23/2011 2 23 2011 4 638 521398 4818098 209 40
20:00:48 4/25/2012 4 25 2012 20 657 520975 4818097 210 40
12:00:53 2/25/2013 2 25 2013 12 671 522209 4818101 207 40
0:00:23 4/7/2012 4 7 2012 0 670 525984 4818114 91 40
8:00:42 4/6/2012 4 6 2012 8 658 521788 4818099 208 40
6:00:23 4/30/2011 4 30 2011 6 664 525673 4818113 91 40
12:00:12 2/22/2011 2 22 2011 12 650 521360 4818098 209 40
2:00:24 4/23/2009 4 23 2009 2 640 524171 4818107 125 39
8:00:51 1/12/2014 1 12 2014 8 907 523809 4818106 203 40
6:00:16 3/10/2009 3 10 2009 6 633 521951 4818100 208 40
20:01:11 1/22/2014 1 22 2014 20 909 524482 4818109 94 40
12:00:16 4/8/2013 4 8 2013 12 658 521885 4818100 208 40
4:00:41 11/19/2011 11 19 2011 4 658 524169 4818108 125 39
22:00:36 2/2/2011 2 2 2011 22 639 525654 4818113 91 40
8:00:48 3/23/2011 3 23 2011 8 801 521860 4818100 208 40
0:00:47 4/27/2011 4 27 2011 0 668 525742 4818113 91 40
22:00:51 3/30/2009 3 30 2009 22 646 521493 4818099 209 40
0:00:42 2/18/2010 2 18 2010 0 646 524121 4818108 125 39
6:00:43 4/26/2011 4 26 2011 6 666 525867 4818114 91 40
2:00:41 3/10/2009 3 10 2009 2 633 521951 4818100 208 40
10:01:24 4/14/2013 4 14 2013 10 677 521922 4818100 208 40
8:01:43 3/10/2010 3 10 2010 8 641 521544 4818099 209 40
18:00:56 3/24/2008 3 24 2008 18 632 522725 4818103 206 40
16:00:42 11/26/2010 11 26 2010 16 655 525644 4818113 91 40
4:00:48 1/13/2009 1 13 2009 4 637 523720 4818106 203 40
2:00:11 11/28/2013 11 28 2013 2 914 521302 4818098 209 40
8:00:31 3/14/2011 3 14 2011 8 801 521534 4818099 209 40



8:00:38 11/26/2011 11 26 2011 8 665 521475 4818099 209 40
22:00:54 4/7/2011 4 7 2011 22 665 524196 4818108 125 39
2:00:48 5/3/2008 5 3 2008 2 634 520800 4818097 210 40
4:00:54 3/20/2014 3 20 2014 4 918 524846 4818111 93 40
16:00:54 4/29/2009 4 29 2009 16 640 521161 4818098 210 40
18:00:55 12/7/2011 12 7 2011 18 650 525854 4818114 91 40
18:00:33 3/11/2010 3 11 2010 18 638 521930 4818101 208 40
0:00:48 3/19/2014 3 19 2014 0 916 522370 4818102 207 40
2:00:57 4/7/2012 4 7 2012 2 670 525982 4818115 91 40
18:00:54 1/29/2011 1 29 2011 18 638 521563 4818099 209 40
10:01:12 2/12/2014 2 12 2014 10 916 521998 4818101 208 40
10:00:54 2/10/2013 2 10 2013 10 675 525025 4818111 93 40
22:00:35        4/19/2008       4       19      2008    22      631     523244  4818105 204     40
8:00:24 12/21/2008      12      21      2008    8       634     524205  4818108 125     39
8:00:25 3/18/2010       3       18      2010    8       638     522123  4818101 207     40
8:00:42 2/11/2013       2       11      2013    8       677     521366  4818099 209     40
10:00:42        3/6/2011        3       6       2011    10      801     521581  4818100 209     40
14:00:48        12/24/2013      12      24      2013    14      907     521770  4818100 208     40
6:01:17 12/25/2009      12      25      2009    6       643     521411  4818099 209     40
12:00:26        3/28/2009       3       28      2009    12      633     521395  4818099 209     40
6:00:26 2/17/2009       2       17      2009    6       633     521262  4818099 209     40
16:00:57        1/23/2011       1       23      2011    16      638     523881  4818108 203     40
6:00:47 3/26/2009       3       26      2009    6       640     521920  4818101 208     40
16:00:53        2/8/2011        2       8       2011    16      801     523969  4818108 203     40
6:00:54 2/6/2013        2       6       2013    6       680     524341  4818109 125     39
18:00:54        2/17/2010       2       17      2010    18      633     524123  4818109 125     39
12:00:21        12/22/2008      12      22      2008    12      632     521851  4818101 208     40
18:00:54        4/2/2010        4       2       2010    18      652     525877  4818115 91      40
6:00:48 3/3/2010        3       3       2010    6       640     521911  4818101 208     40
2:00:53 2/28/2014       2       28      2014    2       916     525674  4818115 91      40
22:00:47        3/31/2011       3       31      2011    22      664     523694  4818107 203     40
16:00:43        3/11/2011       3       11      2011    16      801     522241  4818102 207     40
14:00:26        12/12/2008      12      12      2008    14      634     521798  4818101 208     40
0:00:54 1/11/2011       1       11      2011    0       639     523988  4818109 203     40
10:00:26        4/6/2012        4       6       2012    10      658     521793  4818101 208     40
12:00:53        2/13/2011       2       13      2011    12      655     521579  4818101 209     40
22:00:50        12/7/2011       12      7       2011    22      650     525726  4818115 91      40
22:00:42        4/7/2011        4       7       2011    22      659     524394  4818110 125     39
10:01:06        2/25/2013       2       25      2013    10      679     522167  4818103 207     40
22:00:56        4/6/2012        4       6       2012    22      670     525982  4818116 91      40
18:00:54        1/10/2014       1       10      2014    18      908     524080  4818109 125     39
22:01:12        12/31/2009      12      31      2009    22      639     522990  4818106 205     40
20:00:47        4/1/2012        4       1       2012    20      663     523332  4818107 204     40
6:00:56 12/12/2012      12      12      2012    6       680     520175  4818097 212     40
2:00:23 4/17/2008       4       17      2008    2       636     521172  4818100 210     40
8:00:40 4/22/2011       4       22      2011    8       669     525872  4818116 91      40
4:00:50 1/10/2014       1       10      2014    4       917     523691  4818108 203     40
0:00:26 1/13/2009       1       13      2009    0       634     523655  4818108 203     40
12:00:54        1/29/2011       1       29      2011    12      655     521390  4818101 209     40
8:00:53 3/21/2008       3       21      2008    8       634     521468  4818101 209     40
8:00:33 2/19/2012       2       19      2012    8       658     521248  4818100 209     40
8:00:53 12/22/2013      12      22      2013    8       911     526173  4818118 90      40
14:00:47        2/5/2010        2       5       2010    14      643     524275  4818111 125     39
10:00:48        4/2/2012        4       2       2012    10      671     522080  4818103 207     40



2:00:30 1/13/2009       1       13      2009    2       637     523665  4818108 203     40
12:00:41        2/24/2011       2       24      2011    12      657     522449  4818104 206     40
10:00:54        1/30/2014       1       30      2014    10      909     521721  4818102 208     40
22:00:42        4/2/2010        4       2       2010    22      655     525696  4818116 91      40
4:00:48 4/17/2008       4       17      2008    4       636     521174  4818100 210     40
4:00:55 2/26/2013       2       26      2013    4       677     522213  4818104 207     40
16:00:48        1/28/2014       1       28      2014    16      907     521786  4818102 208     40
10:00:48        3/23/2013       3       23      2013    10      658     521155  4818100 210     40
8:00:53 1/20/2010       1       20      2010    8       644     525428  4818115 92      40
12:00:47        2/8/2013        2       8       2013    12      663     524596  4818112 94      40
8:01:06 12/23/2012      12      23      2012    8       680     521440  4818101 209     40
18:00:47        2/18/2010       2       18      2010    18      639     525094  4818114 93      40
10:00:41        3/26/2008       3       26      2008    10      635     522027  4818103 207     40
10:01:15        2/21/2013       2       21      2013    10      677     521084  4818100 210     40
10:00:54        3/27/2011       3       27      2011    10      655     522070  4818104 207     40
14:00:52        12/8/2010       12      8       2010    14      642     526190  4818118 90      40
10:00:51        2/12/2014       2       12      2014    10      909     522036  4818103 207     40
12:00:23        2/26/2013       2       26      2013    12      665     522045  4818104 207     40
4:00:56 3/3/2010        3       3       2010    4       639     521373  4818101 209     40
0:00:25 4/23/2009       4       23      2009    0       640     524250  4818111 125     39
22:00:32        4/21/2013       4       21      2013    22      671     522978  4818107 205     40
14:00:42        2/21/2011       2       21      2011    14      650     521661  4818102 208     40
18:00:54        3/24/2008       3       24      2008    18      637     522701  4818106 206     40
22:00:55        3/14/2012       3       14      2012    22      663     523631  4818109 203     40
0:00:54 12/25/2009      12      25      2009    0       639     521710  4818103 208     40
18:00:47        4/13/2010       4       13      2010    18      642     525410  4818116 92      40
6:01:12 3/20/2014       3       20      2014    6       918     524850  4818114 93      40
0:00:29 3/31/2009       3       31      2009    0       646     521501  4818102 209     40
18:00:33        4/10/2009       4       10      2009    18      642     525133  4818115 93      40
10:00:56        2/12/2014       2       12      2014    10      679     522168  4818104 207     40
10:01:11        2/13/2011       2       13      2011    10      657     521493  4818102 209     40
22:00:54        12/13/2013      12      13      2013    22      914     521417  4818102 209     40
22:00:52        12/19/2008      12      19      2008    22      635     525567  4818117 92      40
12:00:50        3/15/2014       3       15      2014    12      679     521172  4818101 210     40
0:00:42 3/2/2014        3       2       2014    0       918     524653  4818113 94      40
0:00:20 3/6/2010        3       6       2010    0       639     524354  4818112 125     39
14:00:47        2/16/2013       2       16      2013    14      675     524471  4818113 94      40
10:00:33        1/16/2011       1       16      2011    10      650     521549  4818103 209     40
8:00:42 3/22/2010       3       22      2010    8       641     522023  4818104 207     40
20:00:41        3/30/2012       3       30      2012    20      666     525170  4818116 93      40
22:00:32        4/22/2009       4       22      2009    22      640     524245  4818112 125     39
6:00:47 1/10/2014       1       10      2014    6       917     523707  4818110 203     40
16:01:17        11/26/2010      11      26      2010    16      801     525645  4818117 91      40
14:00:43        2/6/2011        2       6       2011    14      650     521107  4818102 210     40
18:00:47        1/27/2009       1       27      2009    18      632     521293  4818102 209     40
4:00:53 12/21/2012      12      21      2012    4       677     521991  4818105 208     40
12:00:30        2/5/2010        2       5       2010    12      643     524282  4818113 125     39
0:00:42 1/24/2011       1       24      2011    0       801     523655  4818110 203     40
0:09:41 5/4/2013        5       4       2013    0       657     521339  4818103 209     40
16:00:42        12/12/2008      12      12      2008    16      634     521796  4818104 208     40
16:00:54        3/27/2010       3       27      2010    16      657     521652  4818104 208     40
8:00:53 3/29/2011       3       29      2011    8       801     521841  4818104 208     40
14:00:53        2/28/2014       2       28      2014    14      679     522008  4818105 207     40
12:00:54        3/19/2010       3       19      2010    12      638     520897  4818101 210     40



6:00:55 4/13/2012       4       13      2012    6       675     524586  4818114 94      40
22:00:42        11/23/2010      11      23      2010    22      642     525704  4818118 91      40
6:00:54 4/7/2012        4       7       2012    6       670     525984  4818119 91      40
18:00:50        2/3/2009        2       3       2009    18      632     522017  4818105 207     40
8:00:54 1/10/2014       1       10      2014    8       917     523746  4818111 203     40
4:00:54 4/9/2013        4       9       2013    4       679     522438  4818106 206     40
14:00:48        4/25/2011       4       25      2011    14      667     524612  4818114 94      40
12:00:48        12/12/2008      12      12      2008    12      634     521794  4818104 208     40
0:00:52 12/9/2010       12      9       2010    0       642     525130  4818116 93      40
6:01:12 12/16/2013      12      16      2013    6       914     521427  4818103 209     40
6:00:53 3/8/2009        3       8       2009    6       633     521360  4818103 209     40
12:00:54        2/8/2012        2       8       2012    12      665     524293  4818113 125     39
22:00:42        2/24/2010       2       24      2010    22      646     523711  4818111 203     40
6:00:41 11/19/2011      11      19      2011    6       658     524174  4818113 125     39
18:00:22        2/9/2012        2       9       2012    18      663     524607  4818114 94      40
14:00:44        1/2/2013        1       2       2013    14      658     522199  4818106 207     40
18:00:55        2/5/2013        2       5       2013    18      680     523773  4818111 203     40
18:01:20        2/6/2014        2       6       2014    18      916     523966  4818112 203     40
6:00:48 4/8/2013        4       8       2013    6       663     524840  4818115 93      40
0:00:55 12/25/2009      12      25      2009    0       633     521785  4818105 208     40
14:00:44        2/17/2011       2       17      2011    14      639     525870  4818119 91      40
8:00:53 2/12/2014       2       12      2014    8       916     521793  4818105 208     40
12:00:54        2/27/2011       2       27      2011    12      655     521344  4818103 209     40
10:00:47        12/22/2008      12      22      2008    10      632     521855  4818105 208     40
20:00:42        2/8/2013        2       8       2013    20      663     524274  4818113 125     39
18:01:24        4/29/2010       4       29      2010    18      646     521957  4818105 208     40
8:01:18 3/18/2010       3       18      2010    8       655     522008  4818106 207     40
22:00:55        1/16/2011       1       16      2011    22      801     523675  4818111 203     40
4:00:26 11/17/2010      11      17      2010    4       654     524934  4818116 93      40
4:00:42 4/7/2012        4       7       2012    4       670     525984  4818120 91      40
18:00:54        2/20/2010       2       20      2010    18      647     525987  4818120 91      40
2:00:49 3/12/2009       3       12      2009    2       639     521854  4818105 208     40
12:01:11        1/6/2012        1       6       2012    12      663     521896  4818106 208     40
0:00:48 4/8/2009        4       8       2009    0       647     521368  4818104 209     40
4:00:54 4/3/2009        4       3       2009    4       634     521392  4818104 209     40
22:00:56        2/5/2011        2       5       2011    22      639     525858  4818120 91      40
22:00:51        1/5/2013        1       5       2013    22      663     524222  4818114 125     39
16:00:48        2/17/2011       2       17      2011    16      801     525813  4818120 91      40
0:00:48 4/7/2012        4       7       2012    0       679     525985  4818120 91      40
12:00:13        3/27/2011       3       27      2011    12      655     522041  4818106 207     40
14:00:51        2/26/2013       2       26      2013    14      679     522041  4818106 207     40
12:00:59        2/6/2011        2       6       2011    12      647     520954  4818103 210     40
0:00:27 2/7/2013        2       7       2013    0       680     523889  4818112 203     40
18:00:47        11/25/2010      11      25      2010    18      638     521053  4818103 210     40
4:00:48 2/18/2012       2       18      2012    4       658     521612  4818105 208     40
10:00:42        4/7/2014        4       7       2014    10      917     521245  4818104 209     40
10:00:47        3/25/2012       3       25      2012    10      663     521322  4818104 209     40
0:00:51 1/29/2011       1       29      2011    0       638     521824  4818106 208     40
2:00:53 4/3/2009        4       3       2009    2       634     521390  4818104 209     40
6:00:41 4/5/2014        4       5       2014    6       916     524391  4818115 125     39
20:00:35        4/18/2014       4       18      2014    20      909     524727  4818116 94      40
2:00:23 3/28/2008       3       28      2008    2       635     521503  4818105 209     40
10:00:50        4/17/2011       4       17      2011    10      665     521958  4818106 208     40
6:00:43 1/13/2011       1       13      2011    6       642     525017  4818117 93      40



22:01:13        3/5/2010        3       5       2010    22      639     524350  4818115 125     39
2:00:55 4/2/2013        4       2       2013    2       677     524454  4818115 94      40
12:00:56 2/17/2010 2 17 2010 12 633 525391 4818119 92 40
8:00:53 2/13/2014 2 13 2014 8 916 522018 4818107 207 40
2:00:54 4/8/2014 4 8 2014 2 914 520301 4818101 212 40
4:00:37 3/28/2011 3 28 2011 4 655 522081 4818107 207 40
16:00:35 12/25/2012 12 25 2012 16 665 521138 4818104 210 40
22:00:56 3/30/2009 3 30 2009 22 638 521507 4818105 209 40
18:00:53 1/12/2014 1 12 2014 18 917 523719 4818113 203 40
2:00:24 3/15/2010 3 15 2010 2 640 521217 4818104 209 40
6:00:53 3/14/2010 3 14 2010 6 639 521937 4818107 208 40
6:00:55 12/21/2012 12 21 2012 6 677 521994 4818107 208 40
14:00:47 2/5/2012 2 5 2012 14 658 521353 4818105 209 40
22:00:49 3/18/2014 3 18 2014 22 916 522375 4818108 207 40
0:00:49 12/21/2008 12 21 2008 0 634 524478 4818116 94 40
22:00:53 1/31/2010 1 31 2010 22 643 522440 4818109 206 40
14:00:36 3/13/2010 3 13 2010 14 638 521401 4818105 209 40
18:00:20 12/21/2009 12 21 2009 18 633 521376 4818105 209 40
4:00:54 4/5/2014 4 5 2014 4 916 524391 4818115 125 39
4:00:39 3/18/2009 3 18 2009 4 634 521213 4818105 209 40
12:00:56 1/10/2011 1 10 2011 12 654 521898 4818107 208 40
22:00:47 3/11/2011 3 11 2011 22 655 522057 4818107 207 40
4:01:53 3/13/2010 3 13 2010 4 640 521619 4818106 208 40
18:00:41 3/2/2012 3 2 2012 18 665 522294 4818108 207 40
8:00:55 2/20/2014 2 20 2014 8 917 521964 4818107 208 40
22:00:35 1/12/2014 1 12 2014 22 917 523722 4818113 203 40
12:00:54 2/28/2011 2 28 2011 12 646 521462 4818106 209 40
8:00:41 3/27/2011 3 27 2011 8 666 521914 4818107 208 40
16:00:27 2/19/2011 2 19 2011 16 655 521499 4818106 209 40
4:00:51 4/8/2013 4 8 2013 4 663 524842 4818117 93 40
18:00:47 2/5/2011 2 5 2011 18 639 525856 4818121 91 40
12:00:54 2/9/2012 2 9 2012 12 663 524995 4818118 93 40
4:00:48 3/25/2011 3 25 2011 4 658 521867 4818107 208 40
18:00:54 4/10/2010 4 10 2010 18 647 520904 4818104 210 40
12:00:18 3/18/2010 3 18 2010 12 638 521974 4818108 208 40
8:00:32 3/26/2009 3 26 2009 8 633 522330 4818109 207 40
14:00:43 12/21/2012 12 21 2012 14 680 521398 4818106 209 40
0:00:47 3/15/2012 3 15 2012 0 663 523627 4818113 203 40
6:08:18 11/26/2013 11 26 2013 6 657 521040 4818105 210 40
10:00:53 2/16/2013 2 16 2013 10 677 521201 4818105 210 40
10:00:33 3/23/2009 3 23 2009 10 633 522119 4818108 207 40
18:00:52 1/15/2014 1 15 2014 18 907 521740 4818107 208 40
12:00:44 3/26/2011 3 26 2011 12 658 521221 4818105 209 40
4:00:52 3/10/2009 3 10 2009 4 633 521949 4818108 208 40
6:00:44 4/20/2009 4 20 2009 6 634 521890 4818108 208 40
22:00:20 1/10/2011 1 10 2011 22 639 523978 4818115 203 40
8:00:41 11/23/2009 11 23 2009 8 642 521408 4818106 209 40
18:00:41 3/29/2009 3 29 2009 18 646 521979 4818108 208 40
0:00:56 3/12/2011 3 12 2011 0 655 522057 4818108 207 40
20:00:22 2/7/2012 2 7 2012 20 665 525487 4818121 92 40
10:00:20 12/12/2008 12 12 2008 10 634 521787 4818108 208 40
22:00:41 12/7/2010 12 7 2010 22 655 524364 4818116 125 39
8:00:48 1/23/2010 1 23 2010 8 633 523052 4818112 205 40
4:00:42 2/13/2014 2 13 2014 4 916 522281 4818109 207 40



18:00:25 4/2/2009 4 2 2009 18 633 521217 4818106 209 40
2:00:47 5/4/2009 5 4 2009 2 645 525997 4818123 91 40
8:00:41 1/18/2011 1 18 2011 8 650 521384 4818106 209 40
18:00:53 3/10/2014 3 10 2014 18 679 521587 4818107 209 40
12:00:55 2/21/2013 2 21 2013 12 663 521116 4818106 210 40
14:00:52 12/25/2012 12 25 2012 14 665 521136 4818106 210 40
4:00:56 4/15/2009 4 15 2009 4 642 525976 4818123 91 40
10:00:48 2/9/2011 2 9 2011 10 641 521633 4818107 208 40
8:00:48 12/18/2012 12 18 2012 8 677 524612 4818118 94 40
18:00:24 4/25/2008 4 25 2008 18 631 521283 4818106 209 40
4:00:55 1/16/2011 1 16 2011 4 650 521393 4818107 209 40
4:01:11 2/14/2010 2 14 2010 4 639 525030 4818119 93 40
16:00:52 3/28/2011 3 28 2011 16 650 522345 4818110 207 40
22:00:42 4/6/2012 4 6 2012 22 679 525985 4818123 91 40
10:00:47 2/17/2014 2 17 2014 10 679 521684 4818108 208 40
20:00:53 3/2/2014 3 2 2014 20 909 523569 4818114 204 40
16:00:41 2/4/2011 2 4 2011 16 657 522234 4818110 207 40
16:00:49 2/23/2009 2 23 2009 16 634 522516 4818111 206 40
10:00:26 11/24/2010 11 24 2010 10 651 525544 4818122 92 40
16:00:54 2/26/2011 2 26 2011 16 653 520641 4818105 211 40
18:00:47 3/1/2011 3 1 2011 18 650 523598 4818114 204 40
10:00:54 3/27/2011 3 27 2011 10 654 522016 4818109 207 40
12:00:49 3/26/2008 3 26 2008 12 635 522208 4818110 207 40
14:00:44 12/29/2009 12 29 2009 14 639 521256 4818107 209 40
12:00:53 2/13/2011 2 13 2011 12 638 521714 4818108 208 40
0:00:24 3/10/2010 3 10 2010 0 644 525629 4818122 91 40
22:00:54 2/20/2010 2 20 2010 22 647 525913 4818123 91 40
4:00:25 2/23/2011 2 23 2011 4 647 521407 4818107 209 40
14:00:43 3/19/2012 3 19 2012 14 658 521701 4818108 208 40
8:00:42 3/20/2008 3 20 2008 8 637 521868 4818109 208 40
18:00:55 3/18/2008 3 18 2008 18 634 523356 4818114 204 40
6:00:55 2/14/2010 2 14 2010 6 639 525028 4818120 93 40
0:00:15 1/7/2013 1 7 2013 0 665 524028 4818116 125 39
10:00:53 12/30/2009 12 30 2009 10 643 521724 4818109 208 40
18:00:42 1/23/2011 1 23 2011 18 801 523623 4818115 203 40
20:00:34 3/13/2014 3 13 2014 20 907 521679 4818109 208 40
4:00:42 3/28/2008 3 28 2008 4 635 521499 4818108 209 40
16:00:54 12/21/2012 12 21 2012 16 680 521397 4818108 209 40
10:00:53 1/7/2009 1 7 2009 10 632 522137 4818110 207 40
20:00:54 3/18/2014 3 18 2014 20 916 522338 4818111 207 40
14:00:48 2/6/2011 2 6 2011 14 641 521051 4818107 210 40
10:01:00 2/4/2012 2 4 2012 10 641 521347 4818108 209 40
4:01:17 3/26/2009 3 26 2009 4 640 521923 4818110 208 40
16:01:48 2/18/2010 2 18 2010 16 640 524396 4818118 125 39
12:00:54 2/6/2011 2 6 2011 12 641 521051 4818107 210 40
22:00:54 1/23/2011 1 23 2011 22 801 523652 4818116 203 40
22:00:53 2/17/2010 2 17 2010 22 633 524114 4818117 125 39
8:00:53 2/3/2010 2 3 2010 8 640 524820 4818120 93 40
4:00:20 4/20/2009 4 20 2009 4 634 521889 4818110 208 40
2:00:50 12/12/2013 12 12 2013 2 658 522002 4818110 208 40
22:00:12 4/2/2010 4 2 2010 22 644 525803 4818124 91 40
6:00:24 2/23/2011 2 23 2011 6 647 521410 4818108 209 40
12:00:47 1/7/2009 1 7 2009 12 632 522138 4818110 207 40
18:00:47 2/17/2010 2 17 2010 18 639 524190 4818118 125 39



22:00:55 2/17/2011 2 17 2011 22 642 525721 4818123 91 40
12:00:42 3/3/2012 3 3 2012 12 658 521354 4818108 209 40
0:00:47 1/27/2011 1 27 2011 0 638 521915 4818110 208 40
0:00:26 2/18/2011 2 18 2011 0 642 525722 4818124 91 40
12:00:48 3/27/2011 3 27 2011 12 654 522019 4818110 207 40
8:01:23 2/23/2011 2 23 2011 8 647 521417 4818109 209 40
22:00:43 3/24/2009 3 24 2009 22 635 521084 4818108 210 40
22:00:41 11/25/2010 11 25 2010 22 653 521053 4818108 210 40
4:00:35 11/20/2013 11 20 2013 4 909 525535 4818123 92 40
16:00:53 1/12/2014 1 12 2014 16 679 524054 4818118 125 39
14:00:29 3/18/2010 3 18 2010 14 655 522082 4818111 207 40
14:00:53 2/6/2011 2 6 2011 14 647 520958 4818107 210 40
8:00:47 2/18/2011 2 18 2011 8 657 521687 4818110 208 40
6:00:53 3/18/2009 3 18 2009 6 634 521322 4818109 209 40
10:00:54 3/27/2011 3 27 2011 10 669 522020 4818111 207 40
10:00:55 3/19/2010 3 19 2010 10 643 520995 4818108 210 40
4:00:54 3/20/2012 3 20 2012 4 663 521399 4818109 209 40
0:00:24 3/31/2009 3 31 2009 0 638 521515 4818109 209 40
20:00:39 12/16/2013 12 16 2013 20 914 521128 4818108 210 40
10:00:24 2/25/2013 2 25 2013 10 658 522164 4818112 207 40
12:00:42 1/16/2011 1 16 2011 12 650 521538 4818110 209 40
0:00:54 1/23/2011 1 23 2011 0 650 524926 4818121 93 40
18:00:43 3/20/2011 3 20 2011 18 650 522007 4818111 207 40
18:00:44 2/11/2012 2 11 2012 18 663 525337 4818123 92 40
14:00:18 3/26/2008 3 26 2008 14 635 522210 4818112 207 40
18:01:12 1/12/2011 1 12 2011 18 655 523685 4818117 203 40
8:00:44 1/17/2011 1 17 2011 8 654 521273 4818109 209 40
10:00:53 11/27/2010 11 27 2010 10 646 522004 4818111 208 40
22:00:54 1/28/2011 1 28 2011 22 638 521820 4818111 208 40
8:00:53 3/25/2009 3 25 2009 8 642 521956 4818111 208 40
10:00:41 3/20/2012 3 20 2012 10 658 521705 4818110 208 40
18:00:42 1/2/2009 1 2 2009 18 637 523988 4818118 203 40
2:00:53 11/24/2010 11 24 2010 2 650 521781 4818111 208 40
18:00:23 1/10/2011 1 10 2011 18 639 524003 4818118 203 40
10:00:42 12/26/2010 12 26 2010 10 639 523735 4818117 203 40
22:00:42 12/20/2008 12 20 2008 22 634 524481 4818120 94 40
18:01:18 2/17/2011 2 17 2011 18 642 525715 4818125 91 40
4:00:21 3/8/2009 3 8 2009 4 633 521359 4818110 209 40
14:00:53 3/24/2011 3 24 2011 14 801 522387 4818113 207 40
4:02:38 1/13/2011 1 13 2011 4 642 525017 4818122 93 40
22:00:53 2/17/2010 2 17 2010 22 639 524188 4818119 125 39
16:00:41 1/15/2010 1 15 2010 16 633 521380 4818110 209 40
8:01:05 4/9/2011 4 9 2011 8 665 521823 4818111 208 40
6:01:24 1/26/2011 1 26 2011 6 639 524230 4818119 125 39
20:00:54 4/6/2013 4 6 2013 20 671 523086 4818115 205 40
2:00:53 1/27/2011 1 27 2011 2 646 524281 4818120 125 39
4:01:06 3/9/2013 3 9 2013 4 677 521324 4818110 209 40
8:00:53 3/23/2011 3 23 2011 8 655 521959 4818112 208 40
18:00:48 3/24/2011 3 24 2011 18 667 521262 4818110 209 40
4:00:43 4/4/2009 4 4 2009 4 634 522100 4818112 207 40
4:00:47 4/2/2013 4 2 2013 4 677 524435 4818120 94 40
2:00:53 2/18/2011 2 18 2011 2 638 521886 4818112 208 40
8:00:42 3/29/2011 3 29 2011 8 665 521683 4818111 208 40
14:00:53 12/24/2013 12 24 2013 14 909 521796 4818111 208 40



2:00:56 1/27/2011 1 27 2011 2 638 521932 4818112 208 40
22:00:42 12/25/2008 12 25 2008 22 635 524128 4818119 125 39
22:00:53 4/5/2008 4 5 2008 22 633 523689 4818118 203 40
6:00:36 1/16/2011 1 16 2011 6 650 521393 4818110 209 40
18:00:55 4/26/2011 4 26 2011 18 655 522659 4818115 206 40
2:00:21 2/7/2013 2 7 2013 2 663 523956 4818119 203 40
8:00:54 2/7/2011 2 7 2011 8 638 524386 4818121 125 39
4:00:49 3/21/2011 3 21 2011 4 661 521250 4818110 209 40
4:00:48 2/27/2010 2 27 2010 4 633 521775 4818112 208 40
16:00:43 1/27/2011 1 27 2011 16 641 521784 4818112 208 40
6:00:10 2/18/2011 2 18 2011 6 638 521873 4818112 208 40
18:00:43 2/17/2009 2 17 2009 18 632 526025 4818127 90 40
2:00:50 2/23/2011 2 23 2011 2 647 521405 4818111 209 40
6:00:48 3/13/2009 3 13 2009 6 640 522077 4818113 207 40
12:00:48 4/2/2012 4 2 2012 12 671 522101 4818113 207 40
16:00:53 2/16/2013 2 16 2013 16 675 524378 4818121 125 39
18:00:53 1/2/2009 1 2 2009 18 633 524084 4818120 125 39
0:00:54 2/25/2010 2 25 2010 0 639 523661 4818118 203 40
22:00:53 2/17/2010 2 17 2010 22 646 524110 4818120 125 39
20:00:54 4/4/2014 4 4 2014 20 913 524113 4818120 125 39
0:01:11 2/12/2010 2 12 2010 0 640 523796 4818119 203 40
22:00:56 3/4/2010 3 4 2010 22 639 525927 4818127 91 40
6:00:42 4/4/2011 4 4 2011 6 650 524281 4818121 125 39
18:00:42 1/3/2013 1 3 2013 18 658 521435 4818111 209 40
12:00:56 3/8/2014 3 8 2014 12 679 521342 4818111 209 40
0:00:53 2/7/2011 2 7 2011 0 638 523692 4818119 203 40
18:00:23 4/4/2011 4 4 2011 18 660 525925 4818127 91 40
16:02:26 12/21/2010 12 21 2010 16 657 521004 4818110 210 40
18:00:57 2/24/2010 2 24 2010 18 646 523710 4818119 203 40
18:00:47 3/10/2014 3 10 2014 18 913 526299 4818129 90 40
10:01:12 3/21/2013 3 21 2013 10 679 521408 4818111 209 40
8:00:53 2/26/2011 2 26 2011 8 647 521969 4818113 208 40
22:00:47 3/8/2010 3 8 2010 22 647 525756 4818127 91 40
8:00:44 12/13/2011 12 13 2011 8 667 524375 4818121 125 39
8:00:42 3/22/2009 3 22 2009 8 643 521820 4818113 208 40
4:00:52 12/27/2010 12 27 2010 4 638 523420 4818118 204 40
12:01:11 1/3/2011 1 3 2011 12 642 524208 4818121 125 39
10:00:54 1/26/2013 1 26 2013 10 679 521027 4818110 210 40
4:01:00 1/12/2014 1 12 2014 4 907 523499 4818118 204 40
6:00:41 3/21/2011 3 21 2011 6 661 521248 4818111 209 40
12:01:12 2/26/2013 2 26 2013 12 679 522036 4818114 207 40
22:00:54 2/17/2011 2 17 2011 22 639 525709 4818127 91 40
8:00:55 3/3/2010 3 3 2010 8 640 521903 4818113 208 40
6:14:24 5/5/2013 5 5 2013 6 657 521345 4818111 209 40
18:00:25 2/17/2011 2 17 2011 18 639 525717 4818127 91 40
10:01:11 12/8/2010 12 8 2010 10 642 526168 4818129 90 40
16:00:45 11/27/2010 11 27 2010 16 801 521125 4818111 210 40
16:00:20 2/7/2011 2 7 2011 16 657 525721 4818127 91 40
10:00:48 11/30/2010 11 30 2010 10 657 520459 4818109 211 40
18:00:54 3/12/2010 3 12 2010 18 642 521455 4818112 209 40
22:00:26 4/7/2011 4 7 2011 22 660 524225 4818122 125 39
18:00:49 11/25/2010 11 25 2010 18 653 521047 4818111 210 40
6:00:48 1/16/2011 1 16 2011 6 657 521284 4818112 209 40
12:01:22 1/1/2011 1 1 2011 12 647 522486 4818116 206 40



18:01:54 3/14/2011 3 14 2011 18 647 522750 4818116 206 40
4:00:54 1/16/2011 1 16 2011 4 657 521284 4818112 209 40
6:00:42 11/19/2011 11 19 2011 6 665 524174 4818121 125 39
0:00:41 2/14/2011 2 14 2011 0 646 524217 4818122 125 39
0:00:41 2/16/2013 2 16 2013 0 680 524064 4818121 125 39
8:00:53 1/16/2011 1 16 2011 8 657 521282 4818112 209 40
6:00:56 12/9/2010 12 9 2010 6 801 523522 4818119 204 40
2:00:49 2/14/2011 2 14 2011 2 646 524214 4818122 125 39
12:00:50 1/26/2014 1 26 2014 12 909 521751 4818113 208 40
22:00:55 4/15/2009 4 15 2009 22 637 525683 4818127 91 40
8:00:43 1/16/2011 1 16 2011 8 650 521395 4818112 209 40
2:00:48 12/16/2010 12 16 2010 2 647 521435 4818112 209 40
8:01:17 4/9/2011 4 9 2011 8 668 521824 4818114 208 40
16:00:53 2/9/2013 2 9 2013 16 675 524827 4818124 93 40
2:00:15 2/2/2009 2 2 2009 2 633 521853 4818114 208 40
0:00:54 2/15/2011 2 15 2011 0 639 524264 4818122 125 39
22:00:41 4/7/2011 4 7 2011 22 658 524162 4818122 125 39
22:00:23 12/22/2008 12 22 2008 22 634 524194 4818122 125 39
8:00:26 2/18/2011 2 18 2011 8 654 522049 4818115 207 40
12:00:53 2/12/2014 2 12 2014 12 679 522218 4818115 207 40
18:00:53 2/6/2011 2 6 2011 18 638 523690 4818120 203 40
22:01:47 1/28/2011 1 28 2011 22 647 521769 4818114 208 40
6:00:42 2/27/2010 2 27 2010 6 633 521787 4818114 208 40
20:00:54 3/19/2014 3 19 2014 20 909 522465 4818116 206 40
0:00:54 3/27/2010 3 27 2010 0 655 525468 4818127 92 40
2:00:54 1/28/2011 1 28 2011 2 642 524475 4818124 94 40
8:00:53 3/16/2009 3 16 2009 8 634 522042 4818115 207 40
4:00:22 12/24/2009 12 24 2009 4 647 521245 4818113 209 40
0:00:33 12/15/2013 12 15 2013 0 907 524605 4818124 94 40
6:00:50 1/20/2010 1 20 2010 6 642 525683 4818128 91 40
6:00:54 4/4/2009 4 4 2009 6 638 521813 4818114 208 40
22:00:56 4/7/2012 4 7 2012 22 672 524889 4818125 93 40
2:00:55 2/27/2010 2 27 2010 2 633 521749 4818114 208 40
6:00:53 3/12/2010 3 12 2010 6 640 522080 4818116 207 40
10:00:43 12/29/2013 12 29 2013 10 911 521339 4818113 209 40
6:00:43 12/24/2009 12 24 2009 6 633 521721 4818114 208 40
12:00:54 1/29/2011 1 29 2011 12 647 521368 4818113 209 40
12:00:15 3/27/2011 3 27 2011 12 669 522018 4818115 207 40
2:00:56 3/12/2010 3 12 2010 2 640 522103 4818116 207 40
14:00:24 3/28/2009 3 28 2009 14 633 521386 4818113 209 40
0:00:23 1/7/2010 1 7 2010 0 639 521402 4818114 209 40
14:00:45 1/28/2009 1 28 2009 14 632 521471 4818114 209 40
20:01:08 3/26/2014 3 26 2014 20 917 521671 4818115 208 40
18:00:47 12/22/2012 12 22 2012 18 680 521406 4818114 209 40
8:00:49 12/19/2010 12 19 2010 8 638 523389 4818120 204 40
12:00:55 2/17/2011 2 17 2011 12 655 521861 4818115 208 40
6:00:53 4/4/2009 4 4 2009 6 634 522101 4818116 207 40
18:00:42 4/22/2008 4 22 2008 18 636 522562 4818118 206 40
10:00:37 2/9/2011 2 9 2011 10 655 521853 4818115 208 40
14:00:47 12/25/2013 12 25 2013 14 671 521015 4818113 210 40
8:00:54 4/2/2010 4 2 2010 8 655 524558 4818125 94 40
0:00:40 1/10/2011 1 10 2011 0 641 521269 4818114 209 40
0:00:47 2/18/2010 2 18 2010 0 633 524117 4818123 125 39
4:00:53 3/7/2010 3 7 2010 4 640 525770 4818130 91 40



18:00:48 4/10/2009 4 10 2009 18 646 524191 4818124 125 39
16:00:43 2/26/2011 2 26 2011 16 654 520652 4818112 211 40
18:00:57 2/17/2010 2 17 2010 18 646 524109 4818123 125 39
20:00:53 3/27/2014 3 27 2014 20 918 526347 4818132 90 40
6:00:55 3/7/2010 3 7 2010 6 640 525767 4818130 91 40
2:00:56 12/24/2009 12 24 2009 2 647 521245 4818114 209 40
8:00:54 4/25/2008 4 25 2008 8 633 521776 4818116 208 40
22:00:54 3/15/2010 3 15 2010 22 643 521262 4818114 209 40
0:00:47 4/16/2009 4 16 2009 0 637 525680 4818129 91 40
2:00:47 12/16/2012 12 16 2012 2 677 523349 4818121 204 40
18:01:12 1/9/2014 1 9 2014 18 917 523886 4818123 203 40
4:00:54 2/18/2011 2 18 2011 4 638 521886 4818116 208 40
2:00:54 3/3/2014 3 3 2014 2 916 521443 4818115 209 40
16:00:43 3/11/2011 3 11 2011 16 650 522219 4818117 207 40
22:00:53 3/30/2009 3 30 2009 22 644 521618 4818115 208 40
8:00:37 12/22/2012 12 22 2012 8 680 521511 4818115 209 40
10:00:54 2/15/2014 2 15 2014 10 679 521217 4818114 209 40
2:00:42 1/19/2010 1 19 2010 2 642 525663 4818129 91 40
12:01:11 12/21/2013 12 21 2013 12 917 521454 4818115 209 40
18:00:43 4/10/2011 4 10 2011 18 655 520461 4818112 211 40
4:00:48 12/16/2010 12 16 2010 4 647 521409 4818115 209 40
4:01:11 1/27/2011 1 27 2011 4 646 524278 4818124 125 39
2:00:36 2/2/2009 2 2 2009 2 632 521878 4818116 208 40
12:00:53 4/4/2009 4 4 2009 12 639 521322 4818115 209 40
18:00:30 3/30/2011 3 30 2011 18 801 520654 4818112 211 40
4:00:32 3/13/2009 3 13 2009 4 640 522079 4818117 207 40
12:00:26 1/2/2013 1 2 2013 12 658 522207 4818117 207 40
12:00:53 2/20/2011 2 20 2011 12 655 521741 4818116 208 40
2:00:53 2/7/2011 2 7 2011 2 642 524103 4818124 125 39
4:01:12 3/25/2011 3 25 2011 4 665 521804 4818116 208 40
2:00:45 4/7/2012 4 7 2012 2 676 525937 4818131 91 40
18:01:11 3/8/2013 3 8 2013 18 677 521178 4818114 210 40
22:00:54 2/28/2012 2 28 2012 22 665 523672 4818123 203 40
20:00:54 2/28/2012 2 28 2012 20 663 523531 4818122 204 40
6:00:53 2/7/2011 2 7 2011 6 638 524391 4818126 125 39
8:00:56 4/6/2012 4 6 2012 8 671 521511 4818116 209 40
16:00:53 2/5/2013 2 5 2013 16 680 524176 4818125 125 39
12:00:41 4/4/2009 4 4 2009 12 643 521297 4818115 209 40
16:00:17 3/31/2011 3 31 2011 16 665 521797 4818117 208 40
4:00:57 3/3/2014 3 3 2014 4 916 521444 4818116 209 40
14:00:54 2/26/2011 2 26 2011 14 657 521080 4818114 210 40
2:01:05 3/3/2014 3 3 2014 2 909 523386 4818122 204 40
8:00:25 3/9/2012 3 9 2012 8 658 521684 4818117 208 40
10:00:53 3/26/2008 3 26 2008 10 633 522314 4818119 207 40
4:00:54 1/13/2014 1 13 2014 4 671 523682 4818123 203 40
18:00:47 3/24/2009 3 24 2009 18 633 520937 4818114 210 40
2:00:46 1/23/2011 1 23 2011 2 650 524219 4818125 125 39
18:00:39 4/5/2014 4 5 2014 18 679 522790 4818120 206 40
18:00:42 3/30/2013 3 30 2013 18 658 522207 4818118 207 40
22:00:48 4/7/2012 4 7 2012 22 677 524936 4818128 93 40
18:00:42 1/26/2011 1 26 2011 18 650 523937 4818125 203 40
8:00:42 12/13/2011 12 13 2011 8 659 524173 4818125 125 39
8:00:50 4/9/2009 4 9 2009 8 633 521390 4818116 209 40
18:00:47 1/1/2010 1 1 2010 18 641 524201 4818126 125 39



12:01:02 2/17/2011 2 17 2011 12 638 521895 4818118 208 40
10:00:35 1/9/2011 1 9 2011 10 638 521308 4818116 209 40
0:00:42 12/21/2012 12 21 2012 0 658 521385 4818116 209 40
2:00:47 3/31/2011 3 31 2011 2 663 523704 4818124 203 40
4:00:42 12/9/2010 12 9 2010 4 801 523528 4818123 204 40
6:00:47 2/19/2012 2 19 2012 6 663 525540 4818131 92 40
22:01:00 1/26/2011 1 26 2011 22 638 521930 4818118 208 40
2:00:47 2/18/2011 2 18 2011 2 639 525712 4818131 91 40
22:00:54 4/18/2011 4 18 2011 22 666 525766 4818132 91 40
18:16:26 5/5/2013 5 5 2013 18 657 521367 4818116 209 40
18:00:53 4/2/2010 4 2 2010 18 644 525769 4818132 91 40
16:00:54 1/12/2011 1 12 2011 16 642 524626 4818127 94 40
2:00:49 5/2/2010 5 2 2010 2 640 521744 4818117 208 40
22:00:53 1/12/2011 1 12 2011 22 655 523684 4818124 203 40
6:00:55 4/2/2014 4 2 2014 6 917 521890 4818118 208 40
0:00:14 12/20/2008 12 20 2008 0 635 525555 4818131 92 40
2:00:54 4/4/2011 4 4 2011 2 664 525017 4818129 93 40
18:00:47 12/16/2010 12 16 2010 18 647 521335 4818116 209 40
22:00:40 2/6/2011 2 6 2011 22 638 523691 4818124 203 40
0:00:21 4/6/2008 4 6 2008 0 633 523699 4818124 203 40
18:01:17 4/27/2011 4 27 2011 18 664 523015 4818122 205 40
18:00:53 3/14/2011 3 14 2011 18 654 523324 4818123 204 40
8:00:48 3/14/2009 3 14 2009 8 633 521676 4818117 208 40
15:00:42 4/10/2010 4 10 2010 15 801 522024 4818119 207 40
18:00:41 3/21/2014 3 21 2014 18 679 522007 4818119 207 40
0:00:53 4/19/2014 4 19 2014 0 917 524350 4818127 125 39
18:00:45 3/4/2010 3 4 2010 18 639 525927 4818133 91 40
6:00:42 2/19/2012 2 19 2012 6 665 525570 4818131 92 40
18:00:53 1/4/2011 1 4 2011 18 642 525975 4818133 91 40
18:00:48 4/14/2011 4 14 2011 18 655 525196 4818130 93 40
16:00:26 3/3/2012 3 3 2012 16 658 521118 4818116 210 40
0:00:15 4/9/2009 4 9 2009 0 637 525661 4818132 91 40
18:00:43 12/17/2010 12 17 2010 18 657 520396 4818114 212 40
10:00:48 2/2/2011 2 2 2011 10 646 521865 4818118 208 40
12:00:54 2/24/2011 2 24 2011 12 654 522347 4818120 207 40
4:00:50 2/2/2009 2 2 2009 4 633 521892 4818118 208 40
22:00:23 2/6/2013 2 6 2013 22 680 523896 4818125 203 40
14:00:47 2/24/2011 2 24 2011 14 654 522348 4818120 207 40
8:00:41 2/7/2011 2 7 2011 8 639 524569 4818128 94 40
16:00:50 2/9/2012 2 9 2012 16 663 524988 4818129 93 40
18:00:55 3/8/2010 3 8 2010 18 647 525756 4818132 91 40
2:01:13 3/7/2010 3 7 2010 2 640 525773 4818133 91 40
22:00:12 1/12/2009 1 12 2009 22 637 523533 4818124 204 40
18:00:54 1/12/2009 1 12 2009 18 637 523536 4818124 204 40
0:00:36 2/18/2011 2 18 2011 0 639 525711 4818132 91 40
6:00:49 3/28/2011 3 28 2011 6 655 522072 4818119 207 40
10:00:25 4/6/2012 4 6 2012 10 671 521513 4818118 209 40
0:00:57 2/2/2009 2 2 2009 0 633 521830 4818119 208 40
2:00:42 3/3/2010 3 3 2010 2 639 521231 4818117 209 40
0:00:23 3/3/2014 3 3 2014 0 909 523573 4818125 204 40
8:00:47 1/16/2011 1 16 2011 8 654 521268 4818117 209 40
18:00:45 4/5/2011 4 5 2011 18 641 520695 4818115 211 40
18:00:41 3/11/2011 3 11 2011 18 650 522214 4818120 207 40
12:00:36 1/2/2014 1 2 2014 12 671 521207 4818117 209 40



0:00:56 4/15/2010 4 15 2010 0 652 521698 4818119 208 40
14:00:41 1/3/2013 1 3 2013 14 658 521732 4818119 208 40
10:00:55 1/29/2011 1 29 2011 10 801 525034 4818130 93 40
14:00:43 1/23/2010 1 23 2010 14 641 520470 4818115 211 40
2:00:55 4/2/2012 4 2 2012 2 676 525625 4818132 91 40
12:00:54 12/9/2008 12 9 2008 12 633 525429 4818132 92 40
0:00:46 2/15/2012 2 15 2012 0 663 525902 4818134 91 40
6:01:14 4/2/2013 4 2 2013 6 677 524419 4818128 94 40
14:00:31 2/9/2012 2 9 2012 14 663 525005 4818130 93 40
12:00:25 2/1/2011 2 1 2011 12 641 522043 4818120 207 40
18:00:55 1/11/2011 1 11 2011 18 650 524751 4818129 94 40
18:00:55 1/22/2010 1 22 2010 18 638 523425 4818125 204 40
18:00:50 12/22/2008 12 22 2008 18 634 524191 4818127 125 39
16:00:55 12/29/2013 12 29 2013 16 671 521162 4818117 210 40
18:00:20 2/3/2009 2 3 2009 18 632 522009 4818120 207 40
0:01:21 12/12/2010 12 12 2010 0 641 524109 4818127 125 39
6:00:42 3/3/2014 3 3 2014 6 916 521443 4818118 209 40
16:00:44 12/24/2012 12 24 2012 16 680 521445 4818118 209 40
2:00:20 3/26/2009 3 26 2009 2 635 521942 4818120 208 40
6:00:19 1/23/2010 1 23 2010 6 633 523037 4818123 205 40
12:00:47 3/19/2010 3 19 2010 12 643 520910 4818117 210 40
18:00:54 4/4/2009 4 4 2009 18 637 521166 4818117 210 40
22:00:56 3/2/2014 3 2 2014 22 909 523573 4818125 204 40
12:00:42 3/19/2012 3 19 2012 12 658 521703 4818119 208 40
8:01:11 2/2/2009 2 2 2009 8 633 521895 4818120 208 40
12:00:54 3/19/2010 3 19 2010 12 646 520899 4818117 210 40
18:00:22 11/25/2010 11 25 2010 18 653 520897 4818117 210 40
10:00:44 1/1/2011 1 1 2011 10 647 522481 4818122 206 40
16:00:48 4/4/2009 4 4 2009 16 637 521173 4818118 210 40
12:00:47 3/18/2010 3 18 2010 12 643 521913 4818120 208 40
8:00:42 3/3/2010 3 3 2010 8 638 521803 4818120 208 40
10:00:42 4/9/2011 4 9 2011 10 658 521814 4818120 208 40
0:00:46 3/22/2011 3 22 2011 0 667 523801 4818127 203 40
0:00:53 4/24/2010 4 24 2010 0 639 524590 4818129 94 40
14:00:27 3/18/2010 3 18 2010 14 641 522105 4818121 207 40
18:00:47 2/19/2014 2 19 2014 18 909 522667 4818123 206 40
8:00:26 3/21/2010 3 21 2010 8 801 521165 4818118 210 40
0:00:13 2/2/2009 2 2 2009 0 632 521830 4818120 208 40
18:00:48 3/24/2011 3 24 2011 18 801 521383 4818119 209 40
6:01:20 3/3/2010 3 3 2010 6 638 521804 4818120 208 40
16:00:54 1/21/2010 1 21 2010 16 633 521716 4818120 208 40
18:00:53 12/31/2010 12 31 2010 18 642 524019 4818128 125 39
18:00:50 4/13/2011 4 13 2011 18 664 524924 4818131 93 40
20:00:56 2/6/2013 2 6 2013 20 680 523892 4818127 203 40
10:00:41 4/4/2009 4 4 2009 10 639 521302 4818119 209 40
10:00:58 2/6/2013 2 6 2013 10 677 521254 4818118 209 40
10:00:44 4/9/2014 4 9 2014 10 917 521333 4818119 209 40
10:00:16 2/25/2010 2 25 2010 10 633 521827 4818120 208 40
18:00:41 3/17/2010 3 17 2010 18 646 522130 4818121 207 40
8:00:30 3/15/2013 3 15 2013 8 658 521664 4818120 208 40
6:00:56 2/14/2011 2 14 2011 6 650 521370 4818119 209 40
8:00:48 4/9/2014 4 9 2014 8 914 521675 4818120 208 40
14:00:53 11/27/2010 11 27 2010 14 801 521122 4818118 210 40
22:00:53 1/9/2011 1 9 2011 22 641 521269 4818119 209 40



2:00:42 1/1/2011 1 1 2011 2 642 524012 4818128 203 40
2:01:11 2/14/2011 2 14 2011 2 650 521368 4818119 209 40
8:00:41 1/29/2009 1 29 2009 8 632 521478 4818119 209 40
8:01:03 11/28/2010 11 28 2010 8 646 522133 4818122 207 40
2:00:55 2/8/2012 2 8 2012 2 665 525455 4818133 92 40
4:00:41 3/3/2010 3 3 2010 4 638 521800 4818121 208 40
18:00:27 3/30/2012 3 30 2012 18 680 525266 4818133 92 40
6:00:27 3/20/2012 3 20 2012 6 663 521402 4818119 209 40
2:00:24 11/25/2011 11 25 2011 2 667 525345 4818133 92 40
14:00:41 12/9/2008 12 9 2008 14 633 525430 4818133 92 40
2:00:54 1/13/2014 1 13 2014 2 671 523679 4818127 203 40
10:00:41 3/24/2011 3 24 2011 10 658 522303 4818122 207 40
22:00:48 3/9/2010 3 9 2010 22 644 525620 4818134 91 40
18:00:41 1/20/2014 1 20 2014 18 914 520336 4818116 212 40
0:00:56 12/16/2013 12 16 2013 0 914 521428 4818119 209 40
18:00:47 4/15/2009 4 15 2009 18 637 525448 4818134 92 40
4:00:48 4/2/2012 4 2 2012 4 676 525635 4818134 91 40
20:00:51 2/25/2012 2 25 2012 20 665 523499 4818127 204 40
16:00:24 2/18/2011 2 18 2011 16 657 521075 4818119 210 40
18:00:54 4/5/2013 4 5 2013 18 679 522920 4818125 205 40
20:00:46 2/24/2014 2 24 2014 20 907 524181 4818129 125 39
4:00:54 1/16/2011 1 16 2011 4 654 521271 4818119 209 40
12:00:55 2/13/2011 2 13 2011 12 657 521503 4818120 209 40
22:03:07 12/22/2012 12 22 2012 22 680 521399 4818120 209 40
8:00:55 2/27/2010 2 27 2010 8 633 521780 4818121 208 40
12:00:43 2/16/2014 2 16 2014 12 909 521264 4818120 209 40
22:00:53 12/17/2012 12 17 2012 22 670 524374 4818130 125 39
22:00:47 4/3/2011 4 3 2011 22 664 525013 4818132 93 40
16:02:22 3/13/2010 3 13 2010 16 644 521326 4818120 209 40
2:01:03 11/26/2010 11 26 2010 2 638 521100 4818119 210 40
18:00:52 4/2/2009 4 2 2009 18 644 521196 4818119 210 40
10:00:42 1/22/2010 1 22 2010 10 640 522075 4818122 207 40
22:00:54 1/4/2011 1 4 2011 22 642 525974 4818136 91 40
0:00:41 2/13/2010 2 13 2010 0 639 526198 4818137 90 40
8:00:28 2/14/2011 2 14 2011 8 655 521709 4818121 208 40
4:00:54 4/4/2011 4 4 2011 4 650 524268 4818130 125 39
6:00:24 2/25/2011 2 25 2011 6 657 522242 4818123 207 40
2:00:52 4/8/2009 4 8 2009 2 646 521110 4818119 210 40
8:00:48 3/26/2010 3 26 2010 8 647 521559 4818121 209 40
10:00:42 11/17/2010 11 17 2010 10 640 521531 4818121 209 40
16:00:48 2/12/2012 2 12 2012 16 665 525732 4818136 91 40
2:00:21 4/26/2013 4 26 2013 2 671 521766 4818122 208 40
2:00:57 3/25/2010 3 25 2010 2 657 520298 4818117 212 40
16:00:54 2/15/2011 2 15 2011 16 641 522070 4818123 207 40
2:00:50 2/26/2013 2 26 2013 2 663 523353 4818127 204 40
8:00:54 1/28/2011 1 28 2011 8 646 524340 4818130 125 39
2:00:31 2/24/2009 2 24 2009 2 633 522132 4818123 207 40
22:00:49 2/7/2012 2 7 2012 22 665 525457 4818135 92 40
8:00:53 3/3/2012 3 3 2012 8 666 522076 4818123 207 40
12:00:25 1/3/2013 1 3 2013 12 658 521732 4818122 208 40
22:00:25 4/3/2010 4 3 2010 22 644 524976 4818133 93 40
22:00:48 12/28/2010 12 28 2010 22 638 523582 4818128 204 40
18:00:54 2/13/2010 2 13 2010 18 647 525310 4818134 92 40
18:00:33 1/9/2012 1 9 2012 18 658 521382 4818121 209 40



0:00:11 3/31/2009 3 31 2009 0 644 521611 4818121 208 40
18:00:47 1/3/2011 1 3 2011 18 653 520600 4818118 211 40
4:00:54 2/20/2011 2 20 2011 4 638 521447 4818121 209 40
4:00:42 3/12/2010 3 12 2010 4 640 522105 4818123 207 40
18:00:53 11/26/2010 11 26 2010 18 643 525011 4818133 93 40
18:00:54 2/19/2011 2 19 2011 18 646 520847 4818119 210 40
8:00:53 1/24/2011 1 24 2011 8 801 524072 4818130 125 39
8:00:56 1/17/2011 1 17 2011 8 650 521377 4818121 209 40
12:00:41 2/26/2013 2 26 2013 12 677 521996 4818123 208 40
6:00:53 3/29/2008 3 29 2008 6 635 521349 4818121 209 40
18:00:42 4/24/2009 4 24 2009 18 646 520951 4818119 210 40
4:00:53 1/19/2010 1 19 2010 4 643 525334 4818135 92 40
18:00:56 3/29/2011 3 29 2011 18 664 523284 4818127 204 40
10:00:50 5/3/2009 5 3 2009 10 646 521730 4818122 208 40
22:00:25 2/15/2013 2 15 2013 22 680 524070 4818130 125 39
20:00:53 12/17/2012 12 17 2012 20 665 524257 4818131 125 39
22:00:53 2/17/2009 2 17 2009 22 632 526026 4818137 90 40
12:01:23 12/16/2008 12 16 2008 12 634 522208 4818124 207 40
18:00:49 3/27/2011 3 27 2011 18 669 523239 4818127 204 40
4:00:31 3/3/2014 3 3 2014 4 909 523389 4818128 204 40
16:00:47 1/10/2012 1 10 2012 16 663 524102 4818130 125 39
18:00:49 12/21/2012 12 21 2012 18 680 521347 4818121 209 40
0:00:52 4/4/2011 4 4 2011 0 664 525013 4818134 93 40
18:00:55 1/12/2009 1 12 2009 18 634 523949 4818130 203 40
10:00:31 3/4/2013 3 4 2013 10 679 521427 4818121 209 40
10:01:01 2/8/2014 2 8 2014 10 671 521517 4818122 209 40
14:00:53 3/19/2012 3 19 2012 14 666 521743 4818122 208 40
2:00:53 12/12/2010 12 12 2010 2 641 524131 4818131 125 39
8:00:44 3/23/2011 3 23 2011 8 659 522144 4818124 207 40
0:00:42 12/24/2009 12 24 2009 0 640 522045 4818123 207 40
18:00:52 4/9/2014 4 9 2014 18 679 522286 4818124 207 40
18:00:21 12/25/2008 12 25 2008 18 635 524122 4818131 125 39
18:00:53 4/17/2012 4 17 2012 18 677 524592 4818132 94 40
2:00:47 12/23/2012 12 23 2012 2 680 521433 4818122 209 40
6:00:41 1/24/2011 1 24 2011 6 801 524074 4818130 125 39
18:00:42 2/11/2012 2 11 2012 18 665 525292 4818135 92 40
18:00:53 1/2/2009 1 2 2009 18 637 523985 4818130 203 40
0:00:55 2/21/2014 2 21 2014 0 917 522783 4818126 206 40
6:00:47 1/28/2011 1 28 2011 6 646 524339 4818132 125 39
10:00:37 3/8/2014 3 8 2014 10 679 521335 4818122 209 40
0:00:36 2/8/2012 2 8 2012 0 665 525462 4818136 92 40
22:00:41 12/20/2012 12 20 2012 22 658 521381 4818122 209 40
10:00:36 2/9/2011 2 9 2011 10 638 522124 4818124 207 40
14:00:39 2/19/2014 2 19 2014 14 916 522398 4818125 207 40
12:00:48 12/27/2012 12 27 2012 12 663 521189 4818121 210 40
22:00:53 1/13/2014 1 13 2014 22 908 523743 4818130 203 40
18:00:47 3/21/2011 3 21 2011 18 667 523791 4818130 203 40
2:00:48 2/13/2011 2 13 2011 2 642 523876 4818130 203 40
18:00:49 1/1/2010 1 1 2010 18 641 524199 4818132 125 39
10:00:55 2/1/2013 2 1 2013 10 680 521503 4818122 209 40
2:00:48 1/23/2010 1 23 2010 2 633 523023 4818127 205 40
22:00:56 2/13/2014 2 13 2014 22 907 523933 4818131 203 40
8:00:56 1/12/2014 1 12 2014 8 917 523899 4818131 203 40
8:00:23 3/23/2011 3 23 2011 8 654 522021 4818124 207 40



18:00:43 12/25/2008 12 25 2008 18 635 524123 4818132 125 39
16:00:56 4/7/2013 4 7 2013 16 663 525643 4818137 91 40
14:00:53 2/26/2013 2 26 2013 14 665 522044 4818124 207 40
12:01:19 4/5/2013 4 5 2013 12 679 522162 4818125 207 40
18:00:42 2/16/2011 2 16 2011 18 801 524141 4818132 125 39
4:00:50 1/24/2011 1 24 2011 4 801 524073 4818132 125 39
4:01:09 12/16/2013 12 16 2013 4 914 521434 4818123 209 40
8:00:41 3/27/2010 3 27 2010 8 653 521946 4818124 208 40
18:00:51 12/21/2010 12 21 2010 18 647 521121 4818122 210 40
22:00:47 1/3/2014 1 3 2014 22 917 521062 4818121 210 40
6:00:41 11/28/2010 11 28 2010 6 653 521355 4818122 209 40
8:00:38 2/22/2011 2 22 2011 8 654 521622 4818123 208 40
22:00:49 1/3/2011 1 3 2011 22 653 520597 4818120 211 40
8:00:47 4/24/2014 4 24 2014 8 907 524173 4818132 125 39
8:00:48 2/18/2011 2 18 2011 8 650 521760 4818124 208 40
12:00:44 1/6/2010 1 6 2010 12 639 521424 4818123 209 40
20:00:48 2/28/2012 2 28 2012 20 666 523522 4818130 204 40
4:00:56 1/28/2011 1 28 2011 4 801 524343 4818133 125 39
10:01:24 2/19/2011 2 19 2011 10 655 521512 4818123 209 40
10:00:47 2/9/2011 2 9 2011 10 657 521624 4818123 208 40
4:00:53 4/4/2009 4 4 2009 4 638 521816 4818124 208 40
20:00:53 1/13/2014 1 13 2014 20 908 523738 4818131 203 40
8:01:22 2/20/2014 2 20 2014 8 909 522068 4818125 207 40
22:00:53 3/21/2011 3 21 2011 22 667 523803 4818131 203 40
8:00:42 11/28/2010 11 28 2010 8 653 521354 4818123 209 40
8:01:20 3/17/2014 3 17 2014 8 908 524324 4818133 125 39
10:01:46 1/5/2012 1 5 2012 10 641 521327 4818123 209 40
14:00:26 3/15/2014 3 15 2014 14 914 520796 4818121 211 40
4:00:53 3/29/2008 3 29 2008 4 635 521347 4818123 209 40
14:00:39 12/29/2009 12 29 2009 14 638 521392 4818123 209 40
22:00:50 12/31/2009 12 31 2009 22 633 522920 4818128 205 40
22:00:43 2/16/2014 2 16 2014 22 908 523782 4818131 203 40
2:00:49 2/7/2013 2 7 2013 2 677 521355 4818123 209 40
22:00:30 2/15/2014 2 15 2014 22 907 524034 4818132 125 39
0:00:34 12/14/2008 12 14 2008 0 634 522033 4818125 207 40
2:00:53 3/22/2011 3 22 2011 2 667 523799 4818131 203 40
18:00:54 4/29/2010 4 29 2010 18 646 521596 4818124 209 40
18:01:02 3/16/2009 3 16 2009 18 644 523599 4818131 204 40
0:00:20 12/11/2012 12 11 2012 0 658 525792 4818139 91 40
4:00:57 12/23/2012 12 23 2012 4 680 521430 4818124 209 40
0:00:42 1/27/2011 1 27 2011 0 642 524083 4818133 125 39
16:00:53 1/16/2011 1 16 2011 16 650 521526 4818124 209 40
8:00:54 2/14/2011 2 14 2011 8 654 521699 4818125 208 40
18:00:45 12/9/2010 12 9 2010 18 642 524901 4818136 93 40
4:00:53 11/18/2013 11 18 2013 4 914 522631 4818128 206 40
22:00:54 4/18/2014 4 18 2014 22 917 524350 4818134 125 39
2:00:47 12/9/2010 12 9 2010 2 801 523513 4818131 204 40
10:00:53 12/24/2010 12 24 2010 10 650 522735 4818128 206 40
18:00:37 1/6/2009 1 6 2009 18 633 523567 4818131 204 40
14:00:56 2/7/2010 2 7 2010 14 638 521172 4818123 210 40
16:00:21 12/25/2008 12 25 2008 16 632 521784 4818125 208 40
6:00:27 1/16/2011 1 16 2011 6 654 521268 4818124 209 40
18:00:27 1/2/2009 1 2 2009 18 633 524060 4818133 125 39
22:00:50 1/5/2013 1 5 2013 22 665 524246 4818134 125 39



4:00:55 2/25/2011 2 25 2011 4 657 522240 4818127 207 40
0:00:57 11/20/2010 11 20 2010 0 642 526035 4818141 90 40
0:00:54 1/13/2009 1 13 2009 0 637 523537 4818131 204 40
0:01:19 4/28/2009 4 28 2009 0 640 525303 4818138 92 40
14:00:52 4/8/2013 4 8 2013 14 679 521233 4818124 209 40
4:00:42 2/14/2011 2 14 2011 4 650 521369 4818124 209 40
18:00:43 2/15/2010 2 15 2010 18 633 524325 4818135 125 39
22:00:42 1/9/2011 1 9 2011 22 657 521242 4818124 209 40
10:00:45 1/20/2011 1 20 2011 10 641 521584 4818125 209 40
10:00:54 12/18/2010 12 18 2010 10 647 521370 4818125 209 40
6:00:06 3/25/2011 3 25 2011 6 665 521799 4818126 208 40
6:00:47 12/11/2012 12 11 2012 6 658 525690 4818140 91 40
12:00:54 3/10/2014 3 10 2014 12 913 526243 4818142 90 40
20:00:56 2/25/2012 2 25 2012 20 663 523462 4818132 204 40
10:00:56 2/3/2011 2 3 2011 10 650 521843 4818127 208 40
10:00:42 2/28/2013 2 28 2013 10 671 521352 4818125 209 40
8:00:45 2/7/2011 2 7 2011 8 655 524488 4818136 94 40
18:00:42 12/7/2011 12 7 2011 18 659 521061 4818124 210 40
18:00:51 12/21/2009 12 21 2009 18 647 521253 4818125 209 40
18:00:42 1/15/2010 1 15 2010 18 646 521182 4818125 210 40
14:00:44 2/15/2013 2 15 2013 14 663 524087 4818134 125 39
2:00:48 3/28/2011 3 28 2011 2 661 524208 4818135 125 39
18:00:42 3/27/2009 3 27 2009 18 640 521597 4818126 209 40
8:00:57 2/21/2011 2 21 2011 8 650 521750 4818126 208 40
8:01:04 3/24/2011 3 24 2011 8 655 522255 4818128 207 40
8:00:25 3/10/2009 3 10 2009 8 633 521877 4818127 208 40
22:00:53 3/3/2010 3 3 2010 22 642 525700 4818140 91 40
6:00:41 12/23/2012 12 23 2012 6 680 521434 4818125 209 40
22:00:53 12/10/2012 12 10 2012 22 658 525887 4818141 91 40
0:00:49 1/23/2011 1 23 2011 0 801 524566 4818136 94 40
12:00:53 12/29/2009 12 29 2009 12 638 521390 4818126 209 40
18:00:53 3/5/2011 3 5 2011 18 801 523899 4818134 203 40
0:00:15 3/8/2010 3 8 2010 0 640 526095 4818142 90 40
12:00:56 4/16/2008 4 16 2008 12 636 521074 4818125 210 40
10:00:53 1/31/2012 1 31 2012 10 663 521446 4818126 209 40
18:00:42 3/20/2011 3 20 2011 18 661 521637 4818127 208 40
0:00:15 2/17/2014 2 17 2014 0 908 523781 4818134 203 40
0:01:55 4/26/2014 4 26 2014 0 913 526262 4818143 90 40
18:00:48 3/9/2010 3 9 2010 18 644 525623 4818141 91 40
18:00:42 2/23/2009 2 23 2009 18 634 522594 4818130 206 40
12:00:35 3/24/2011 3 24 2011 12 655 522315 4818129 207 40
14:00:36 3/6/2011 3 6 2011 14 655 521437 4818126 209 40
22:00:52 12/18/2013 12 18 2013 22 908 521516 4818126 209 40
8:00:47 4/29/2011 4 29 2011 8 667 524365 4818136 125 39
12:00:42 1/6/2012 1 6 2012 12 658 521595 4818127 209 40
12:00:49 2/11/2014 2 11 2014 12 916 521872 4818128 208 40
14:00:54 1/22/2010 1 22 2010 14 643 522033 4818128 207 40
4:00:41 3/27/2011 3 27 2011 4 660 523856 4818134 203 40
8:00:32 2/27/2011 2 27 2011 8 655 521647 4818127 208 40
16:01:11 2/26/2011 2 26 2011 16 647 520805 4818124 210 40
12:01:00 2/28/2013 2 28 2013 12 671 521226 4818126 209 40
0:00:47 1/23/2010 1 23 2010 0 633 522969 4818132 205 40
2:00:26 3/27/2012 3 27 2012 2 678 521597 4818127 209 40
0:00:54 3/19/2014 3 19 2014 0 917 522384 4818130 207 40



7:33:26 12/14/2013 12 14 2013 7 657 521137 4818126 210 40
18:00:48 3/27/2012 3 27 2012 18 680 522639 4818131 206 40
14:00:50 3/24/2011 3 24 2011 14 655 522320 4818130 207 40
10:00:58 3/18/2010 3 18 2010 10 640 521944 4818128 208 40
10:00:24 4/16/2011 4 16 2011 10 658 522606 4818131 206 40
0:00:55 11/20/2010 11 20 2010 0 643 522026 4818129 207 40
4:00:23 4/19/2011 4 19 2011 4 654 525850 4818142 91 40
20:00:20 3/30/2012 3 30 2012 20 658 525037 4818139 93 40
8:00:47 3/17/2009 3 17 2009 8 634 521677 4818128 208 40
10:00:47 4/9/2011 4 9 2011 10 665 521756 4818128 208 40
12:00:56 12/11/2010 12 11 2010 12 654 524147 4818136 125 39
2:00:55 12/21/2012 12 21 2012 2 677 521999 4818129 208 40
18:00:30 3/19/2014 3 19 2014 18 907 522004 4818129 208 40
16:00:53 4/22/2013 4 22 2013 16 671 522075 4818129 207 40
16:00:53 3/30/2009 3 30 2009 16 635 522112 4818129 207 40
0:00:32 3/31/2011 3 31 2011 0 663 523703 4818135 203 40
6:00:55 2/13/2011 2 13 2011 6 801 524037 4818136 125 39
22:02:18 2/23/2013 2 23 2013 22 666 523686 4818135 203 40
4:00:55 2/29/2012 2 29 2012 4 666 523412 4818134 204 40
16:00:48 12/29/2009 12 29 2009 16 641 521200 4818126 210 40
6:00:47 12/20/2010 12 20 2010 6 638 523443 4818134 204 40
18:00:58 5/12/2011 5 12 2011 18 657 521173 4818126 210 40
10:00:50 1/2/2013 1 2 2013 10 658 522257 4818130 207 40
10:00:47 12/29/2008 12 29 2008 10 632 524051 4818136 125 39
8:00:48 3/7/2013 3 7 2013 8 677 521542 4818128 209 40
8:00:39 3/29/2008 3 29 2008 8 635 521667 4818128 208 40
10:01:12 2/5/2012 2 5 2012 10 658 521367 4818127 209 40
10:00:21 12/16/2008 12 16 2008 10 634 522209 4818130 207 40
0:00:54 1/11/2011 1 11 2011 0 801 523343 4818134 204 40
16:00:39 1/12/2013 1 12 2013 16 665 521244 4818127 209 40
18:00:53 2/24/2010 2 24 2010 18 643 524316 4818137 125 39
20:00:43 12/27/2012 12 27 2012 20 663 520872 4818126 210 40
6:00:42 3/24/2009 3 24 2009 6 634 522278 4818130 207 40
22:01:12 4/15/2014 4 15 2014 22 908 524565 4818138 94 40
10:00:54 4/6/2008 4 6 2008 10 633 522324 4818131 207 40
0:00:23 3/25/2010 3 25 2010 0 657 520263 4818124 212 40
14:00:41 3/25/2011 3 25 2011 14 667 522068 4818130 207 40
2:00:23 1/13/2011 1 13 2011 2 642 525015 4818140 93 40
10:00:53 2/28/2013 2 28 2013 10 657 521200 4818127 210 40
12:00:57 2/28/2011 2 28 2011 12 801 521457 4818128 209 40
10:01:16 2/12/2014 2 12 2014 10 917 521991 4818130 208 40
6:00:45 2/2/2009 2 2 2009 6 633 521892 4818129 208 40
12:01:05 2/28/2013 2 28 2013 12 679 521218 4818127 209 40
12:00:24 2/28/2013 2 28 2013 12 677 521260 4818127 209 40
20:00:41 4/4/2014 4 4 2014 20 908 525274 4818141 92 40
0:00:53 1/12/2014 1 12 2014 0 907 523481 4818135 204 40
8:01:37 2/20/2014 2 20 2014 8 914 522206 4818131 207 40
4:00:47 4/6/2014 4 6 2014 4 916 525648 4818143 91 40
14:00:20 2/13/2012 2 13 2012 14 665 525727 4818143 91 40
10:00:47 3/27/2011 3 27 2011 10 658 521886 4818130 208 40
18:00:45 4/14/2011 4 14 2011 18 650 526079 4818145 90 40
4:01:18 12/12/2010 12 12 2010 4 641 524130 4818138 125 39
0:01:18 3/22/2010 3 22 2010 0 646 520683 4818126 211 40
8:00:55 2/25/2011 2 25 2011 8 657 522239 4818131 207 40



22:00:54 12/20/2013 12 20 2013 22 911 524257 4818138 125 39
6:00:48 12/12/2010 12 12 2010 6 641 524133 4818138 125 39
4:01:16 2/13/2011 2 13 2011 4 801 524026 4818137 125 39
6:00:46 12/21/2012 12 21 2012 6 658 521471 4818129 209 40
6:00:25 3/27/2011 3 27 2011 6 660 523862 4818137 203 40
12:00:44 3/23/2009 3 23 2009 12 633 522087 4818131 207 40
10:00:42 2/27/2011 2 27 2011 10 657 521300 4818128 209 40
22:00:53 4/9/2012 4 9 2012 22 677 524603 4818140 94 40
6:00:26 3/3/2010 3 3 2010 6 639 521794 4818130 208 40
14:00:33 3/6/2009 3 6 2009 14 633 521961 4818130 208 40
14:00:39 2/12/2012 2 12 2012 14 665 525727 4818144 91 40
22:00:42 1/2/2009 1 2 2009 22 633 523970 4818137 203 40
12:00:51 1/22/2010 1 22 2010 12 643 522035 4818131 207 40
8:00:48 3/24/2011 3 24 2011 8 801 522193 4818131 207 40
20:00:44 4/21/2013 4 21 2013 20 671 522967 4818134 205 40
12:00:43 12/18/2010 12 18 2010 12 647 521372 4818129 209 40
6:00:54 1/28/2011 1 28 2011 6 639 524380 4818139 125 39
18:00:45 4/5/2011 4 5 2011 18 647 520697 4818127 211 40
8:00:41 12/24/2009 12 24 2009 8 633 521705 4818130 208 40
8:01:11 3/25/2011 3 25 2011 8 665 521966 4818131 208 40
8:00:49 2/23/2011 2 23 2011 8 653 521520 4818130 209 40
2:00:44 1/7/2013 1 7 2013 2 663 524105 4818138 125 39
22:00:53 12/18/2008 12 18 2008 22 634 525789 4818145 91 40
12:00:22 4/4/2009 4 4 2009 12 637 521286 4818129 209 40
20:01:43 3/5/2012 3 5 2012 20 663 523545 4818137 204 40
20:00:42 12/17/2013 12 17 2013 20 671 524227 4818139 125 39
8:00:15 3/8/2011 3 8 2011 8 647 521417 4818130 209 40
4:00:48 1/7/2013 1 7 2013 4 663 524109 4818139 125 39
10:01:03 2/20/2014 2 20 2014 10 909 521713 4818131 208 40
6:00:47 4/24/2009 4 24 2009 6 646 522103 4818132 207 40
0:00:47 12/29/2010 12 29 2010 0 638 523406 4818136 204 40
0:00:49 2/29/2012 2 29 2012 0 666 523408 4818136 204 40
6:00:41 4/26/2014 4 26 2014 6 913 526246 4818147 90 40
18:00:53 4/8/2009 4 8 2009 18 646 522589 4818134 206 40
0:00:42 12/17/2013 12 17 2013 0 914 521307 4818129 209 40
18:00:21 12/23/2012 12 23 2012 18 658 521533 4818130 209 40
18:00:53 12/29/2008 12 29 2008 18 635 521728 4818131 208 40
4:00:47 1/23/2011 1 23 2011 4 657 521431 4818130 209 40
18:00:55 1/21/2014 1 21 2014 18 658 520305 4818126 212 40
0:00:43 12/22/2012 12 22 2012 0 658 521426 4818130 209 40
14:00:58 3/10/2011 3 10 2011 14 655 522352 4818133 207 40
2:00:23 1/23/2011 1 23 2011 2 657 521435 4818130 209 40
6:00:48 1/29/2012 1 29 2012 6 663 523325 4818136 204 40
18:00:27 1/21/2010 1 21 2010 18 641 520997 4818129 210 40
22:00:44 1/26/2011 1 26 2011 22 801 523924 4818138 203 40
22:00:48 12/31/2010 12 31 2010 22 642 524022 4818139 125 39
8:00:48 1/12/2011 1 12 2011 8 647 524736 4818141 94 40
4:01:17 4/26/2013 4 26 2013 4 671 521794 4818131 208 40
10:00:53 1/16/2011 1 16 2011 10 641 521560 4818131 209 40
12:00:39 1/16/2011 1 16 2011 12 641 521577 4818131 209 40
2:00:25 3/17/2014 3 17 2014 2 918 526095 4818147 90 40
12:00:53 2/8/2013 2 8 2013 12 675 524654 4818141 94 40
2:00:48 1/25/2011 1 25 2011 2 639 523934 4818139 203 40
22:00:36 12/21/2012 12 21 2012 22 680 521346 4818130 209 40



8:00:47 3/29/2011 3 29 2011 8 664 521866 4818132 208 40
18:00:47 12/11/2010 12 11 2010 18 641 524130 4818140 125 39
22:00:44 2/9/2012 2 9 2012 22 663 524529 4818141 94 40
16:00:53 12/20/2008 12 20 2008 16 637 521629 4818131 208 40
2:01:06 3/8/2010 3 8 2010 2 642 524410 4818141 125 39
14:00:42 3/24/2011 3 24 2011 14 659 522333 4818134 207 40
6:00:49 1/7/2013 1 7 2013 6 663 524105 4818140 125 39
0:00:40 1/25/2012 1 25 2012 0 658 520876 4818129 210 40
2:00:55 3/5/2010 3 5 2010 2 639 525924 4818147 91 40
12:00:53 3/18/2010 3 18 2010 12 646 521943 4818132 208 40
0:01:45 3/10/2014 3 10 2014 0 908 525358 4818144 92 40
10:00:54 4/22/2011 4 22 2011 10 669 525667 4818146 91 40
20:00:53 3/16/2014 3 16 2014 20 908 524668 4818142 94 40
6:00:47 1/23/2011 1 23 2011 6 657 521432 4818131 209 40
0:00:47 3/10/2009 3 10 2009 0 633 521927 4818132 208 40
14:00:54 4/19/2011 4 19 2011 14 665 521105 4818130 210 40
20:00:47 2/6/2014 2 6 2014 20 907 523808 4818139 203 40
18:00:54 12/21/2012 12 21 2012 18 671 521831 4818132 208 40
20:00:47 12/20/2013 12 20 2013 20 911 524303 4818141 125 39
16:00:24 4/7/2014 4 7 2014 16 917 521167 4818130 210 40
14:00:47 3/17/2011 3 17 2011 14 658 522006 4818133 207 40
8:00:30 4/9/2014 4 9 2014 8 917 521329 4818131 209 40
6:00:30 2/27/2013 2 27 2013 6 677 521976 4818133 208 40
22:00:54 3/18/2014 3 18 2014 22 917 522376 4818134 207 40
10:00:52 2/20/2014 2 20 2014 10 679 521797 4818132 208 40
12:00:53 2/15/2014 2 15 2014 12 917 521134 4818130 210 40
0:00:48 2/27/2011 2 27 2011 0 646 523453 4818138 204 40
0:00:50 3/10/2009 3 10 2009 0 637 523541 4818138 204 40
14:00:23 12/11/2010 12 11 2010 14 654 524149 4818140 125 39
0:00:30 3/5/2010 3 5 2010 0 639 525926 4818147 91 40
0:00:53 3/16/2010 3 16 2010 0 643 521231 4818131 209 40
2:00:56 12/17/2013 12 17 2013 2 914 521321 4818131 209 40
0:01:00 3/27/2014 3 27 2014 0 907 525312 4818145 92 40
18:00:48 12/27/2012 12 27 2012 18 665 520872 4818130 210 40
18:00:54 2/13/2010 2 13 2010 18 638 524494 4818142 94 40
2:00:49 4/19/2011 4 19 2011 2 654 525845 4818147 91 40
18:00:35 3/11/2011 3 11 2011 18 801 522236 4818134 207 40
2:01:17 3/16/2010 3 16 2010 2 643 521322 4818131 209 40
8:00:54 3/14/2010 3 14 2010 8 638 522282 4818134 207 40
6:00:42 4/15/2009 4 15 2009 6 642 525681 4818146 91 40
18:00:48 3/29/2009 3 29 2009 18 635 521579 4818132 209 40
4:00:55 4/26/2014 4 26 2014 4 913 526250 4818149 90 40
2:00:42 12/12/2011 12 12 2011 2 659 524269 4818141 125 39
8:00:38 3/31/2011 3 31 2011 8 665 521297 4818131 209 40
2:01:04 1/28/2011 1 28 2011 2 646 524343 4818141 125 39
20:00:48 12/16/2013 12 16 2013 20 671 524303 4818141 125 39
10:00:53 2/20/2014 2 20 2014 10 916 521740 4818133 208 40
18:00:53 12/20/2012 12 20 2012 18 680 521483 4818132 209 40
20:01:12 4/25/2013 4 25 2013 20 679 520335 4818128 212 40
8:00:29 1/23/2011 1 23 2011 8 650 524126 4818141 125 39
14:01:12 4/23/2009 4 23 2009 14 640 524367 4818142 125 39
18:00:58 2/24/2011 2 24 2011 18 650 523527 4818139 204 40
4:00:55 3/2/2014 3 2 2014 4 909 524016 4818141 125 39
8:00:53 3/31/2014 3 31 2014 8 909 521169 4818131 210 40



10:00:54 1/4/2011 1 4 2011 10 646 521722 4818133 208 40
8:01:11 3/24/2011 3 24 2011 8 658 522267 4818135 207 40
8:01:14 4/29/2011 4 29 2011 8 664 524347 4818142 125 39
4:00:53 12/21/2012 12 21 2012 4 658 521471 4818132 209 40
14:00:48 1/9/2011 1 9 2011 14 650 521409 4818132 209 40
8:00:48 12/21/2012 12 21 2012 8 658 521474 4818132 209 40
0:00:36 1/10/2011 1 10 2011 0 657 521222 4818131 209 40
8:00:56 2/20/2014 2 20 2014 8 679 522196 4818135 207 40
6:00:50 2/7/2011 2 7 2011 6 655 524486 4818143 94 40
20:01:17 4/5/2013 4 5 2013 20 671 524582 4818143 94 40
4:00:43 1/8/2009 1 8 2009 4 635 523774 4818140 203 40
8:00:54 3/14/2010 3 14 2010 8 639 522183 4818135 207 40
2:00:55 3/5/2010 3 5 2010 2 640 524235 4818142 125 39
8:00:48 1/28/2011 1 28 2011 8 639 524376 4818142 125 39
0:00:44 3/10/2010 3 10 2010 0 638 525375 4818146 92 40
10:00:53 1/15/2014 1 15 2014 10 914 521240 4818132 209 40
10:00:20 1/27/2009 1 27 2009 10 637 525803 4818148 91 40
0:00:53 4/1/2011 4 1 2011 0 668 523724 4818140 203 40
0:00:54 1/1/2011 1 1 2011 0 642 524034 4818141 125 39
2:00:42 4/1/2011 4 1 2011 2 668 523730 4818140 203 40
22:00:51 2/28/2012 2 28 2012 22 666 523402 4818139 204 40
18:00:42 3/19/2010 3 19 2010 18 638 520775 4818130 211 40
22:00:54 3/29/2011 3 29 2011 22 667 525362 4818146 92 40
16:00:38 2/6/2011 2 6 2011 16 647 520937 4818131 210 40
18:00:42 3/17/2010 3 17 2010 18 656 521823 4818134 208 40
2:00:54 1/25/2011 1 25 2011 2 801 523957 4818141 203 40
4:00:54 12/2/2010 12 2 2010 4 654 525672 4818148 91 40
12:00:48 3/6/2011 3 6 2011 12 801 521502 4818133 209 40
6:00:47 12/2/2010 12 2 2010 6 654 525654 4818148 91 40
0:00:48 1/23/2011 1 23 2011 0 657 521434 4818133 209 40
18:00:41 12/26/2009 12 26 2009 18 638 521623 4818133 208 40
2:00:53 12/29/2010 12 29 2010 2 638 523409 4818139 204 40
18:00:50 12/23/2013 12 23 2013 18 909 522465 4818136 206 40
22:00:42 3/26/2009 3 26 2009 22 640 520368 4818130 212 40
2:00:38 11/29/2013 11 29 2013 2 914 522086 4818135 207 40
12:00:48 2/27/2011 2 27 2011 12 647 521368 4818133 209 40
0:00:54 4/19/2011 4 19 2011 0 666 525772 4818148 91 40
20:00:42 3/3/2014 3 3 2014 20 918 524445 4818143 94 40
12:00:47 1/10/2009 1 10 2009 12 634 523583 4818140 204 40
18:00:48 12/17/2010 12 17 2010 18 657 520369 4818130 212 40
20:00:29 2/13/2014 2 13 2014 20 907 523933 4818142 203 40
20:00:46 4/19/2012 4 19 2012 20 658 522729 4818137 206 40
4:00:53 12/22/2012 12 22 2012 4 680 521504 4818134 209 40
18:00:42 4/18/2011 4 18 2011 18 663 524938 4818145 93 40
8:01:11 12/29/2010 12 29 2010 8 638 523380 4818140 204 40
2:01:17 5/12/2011 5 12 2011 2 665 524338 4818143 125 39
18:00:53 3/3/2010 3 3 2010 18 642 525697 4818148 91 40
8:00:53 1/21/2011 1 21 2011 8 639 523148 4818139 205 40
14:00:37 1/15/2011 1 15 2011 14 654 521011 4818132 210 40
12:01:11 3/23/2009 3 23 2009 12 647 521951 4818135 208 40
0:00:55 1/23/2011 1 23 2011 0 641 521442 4818134 209 40
2:00:48 1/20/2010 1 20 2010 2 644 525456 4818148 92 40
18:00:54 4/19/2011 4 19 2011 18 665 521948 4818135 208 40
2:00:25 3/10/2009 3 10 2009 2 637 523541 4818141 204 40



18:00:42 3/8/2009 3 8 2009 18 637 523604 4818141 204 40
12:00:24 1/3/2011 1 3 2011 12 657 522010 4818135 207 40
18:00:28 1/26/2011 1 26 2011 18 642 523760 4818141 203 40
6:01:17 1/19/2010 1 19 2010 6 643 525335 4818147 92 40
0:00:53 2/25/2010 2 25 2010 0 646 523720 4818141 203 40
20:00:26 12/20/2012 12 20 2012 20 658 521370 4818134 209 40
12:00:41 2/3/2014 2 3 2014 12 908 521715 4818135 208 40
18:01:15 2/24/2010 2 24 2010 18 639 524292 4818143 125 39
10:00:54 1/18/2010 1 18 2010 10 646 521338 4818134 209 40
10:00:55 3/8/2013 3 8 2013 10 658 521483 4818134 209 40
0:00:55 12/21/2013 12 21 2013 0 911 524275 4818144 125 39
20:01:16 2/27/2014 2 27 2014 20 909 524257 4818144 125 39
18:00:54 3/28/2012 3 28 2012 18 678 522193 4818136 207 40
16:00:42 1/22/2011 1 22 2011 16 638 524228 4818144 125 39
22:00:15 4/26/2011 4 26 2011 22 662 524344 4818144 125 39
6:00:53 3/13/2009 3 13 2009 6 639 521942 4818136 208 40
18:00:47 1/10/2010 1 10 2010 18 647 520754 4818132 211 40
6:00:56 12/29/2010 12 29 2010 6 638 523380 4818141 204 40
22:00:53 3/30/2011 3 30 2011 22 663 523720 4818142 203 40
4:00:53 3/8/2010 3 8 2010 4 642 524410 4818145 125 39
18:00:38 1/8/2011 1 8 2011 18 654 522787 4818139 206 40
8:00:37 4/2/2010 4 2 2010 8 652 524561 4818145 94 40
18:00:21 1/15/2010 1 15 2010 18 633 521356 4818134 209 40
18:00:42 1/26/2011 1 26 2011 18 801 523817 4818142 203 40
0:00:48 12/21/2012 12 21 2012 0 680 521494 4818135 209 40
0:00:35 12/21/2012 12 21 2012 0 677 522008 4818136 207 40
0:00:54 4/26/2011 4 26 2011 0 668 525874 4818150 91 40
8:00:54 11/24/2010 11 24 2010 8 638 521927 4818136 208 40
18:00:53 3/24/2009 3 24 2009 18 644 520885 4818133 210 40
10:00:41 3/27/2012 3 27 2012 10 680 522371 4818138 207 40
18:01:52 12/28/2010 12 28 2010 18 638 523585 4818142 204 40
2:00:47 12/21/2012 12 21 2012 2 680 521495 4818135 209 40
12:00:55 2/15/2013 2 15 2013 12 675 524626 4818146 94 40
2:00:47 1/23/2011 1 23 2011 2 641 521444 4818135 209 40
22:00:50 1/5/2009 1 5 2009 22 635 523461 4818141 204 40
6:00:56 12/22/2012 12 22 2012 6 680 521495 4818135 209 40
4:00:42       3/31/2008       3       31      2008    4       632     523707  4818142 203     40
18:00:35        4/5/2011        4       5       2011    18      668     525878  4818150 91      40
8:00:53 1/27/2011       1       27      2011    8       801     524293  4818145 125     39
18:00:53        1/24/2011       1       24      2011    18      801     523960  4818143 203     40
14:00:44        1/25/2009       1       25      2009    14      632     521575  4818135 209     40
18:00:44        12/17/2008      12      17      2008    18      635     523525  4818142 204     40
4:00:52 12/8/2011       12      8       2011    4       650     525471  4818149 92      40
14:00:54        3/6/2011        3       6       2011    14      653     521455  4818135 209     40
20:00:53        2/9/2012        2       9       2012    20      663     524534  4818146 94      40
18:01:15        4/2/2010        4       2       2010    18      655     525446  4818149 92      40
6:00:42 1/7/2011        1       7       2011    6       801     522780  4818140 206     40
18:00:41        3/3/2012        3       3       2012    18      658     520862  4818133 210     40
18:00:54        4/15/2008       4       15      2008    18      636     522785  4818140 206     40
8:00:42 4/19/2011       4       19      2011    8       668     524793  4818147 94      40
18:00:43        1/5/2013        1       5       2013    18      663     524137  4818144 125     39
12:00:27        3/13/2010       3       13      2010    12      640     521091  4818134 210     40
4:00:54 3/12/2010       3       12      2010    4       639     521792  4818137 208     40
16:00:54        1/8/2013        1       8       2013    16      663     523962  4818144 203     40



14:00:42        4/19/2011       4       19      2011    14      801     520911  4818134 210     40
4:00:54 1/23/2011       1       23      2011    4       641     521436  4818136 209     40
6:00:42 4/30/2010       4       30      2010    6       646     522100  4818138 207     40
2:00:31 3/26/2009       3       26      2009    2       633     522075  4818138 207     40
10:01:12        1/2/2014        1       2       2014    10      671     521165  4818135 210     40
12:00:23        2/27/2011       2       27      2011    12      653     521431  4818136 209     40
4:00:54 3/13/2009       3       13      2009    4       639     521942  4818137 208     40
18:00:43        4/23/2009       4       23      2009    18      634     521652  4818136 208     40
20:00:52        1/25/2014       1       25      2014    20      907     521457  4818136 209     40
22:00:43        12/27/2012      12      27      2012    22      663     520873  4818134 210     40
0:00:56 4/25/2009       4       25      2009    0       646     521205  4818135 209     40
22:00:54        4/12/2012       4       12      2012    22      676     525661  4818151 91      40
16:00:23        12/31/2008      12      31      2008    16      635     521906  4818137 208     40
10:00:57        2/18/2014       2       18      2014    10      909     521842  4818137 208     40
6:00:29 3/30/2009       3       30      2009    6       635     521466  4818136 209     40
10:00:49        4/6/2014        4       6       2014    10      907     521955  4818138 208     40
6:00:56 12/17/2013      12      17      2013    6       914     521388  4818136 209     40
10:01:25        1/26/2010       1       26      2010    10      641     521317  4818136 209     40
8:00:56 1/7/2011        1       7       2011    8       801     522780  4818141 206     40
18:00:56        4/26/2011       4       26      2011    18      667     525373  4818150 92      40
8:00:24 12/14/2008      12      14      2008    8       637     525540  4818151 92      40
0:00:26 2/7/2014        2       7       2014    0       907     523812  4818144 203     40
22:00:54        2/6/2014        2       6       2014    22      907     523812  4818144 203     40
16:00:53        1/2/2011        1       2       2011    16      801     520711  4818134 211     40
10:00:56        4/9/2014        4       9       2014    10      914     521707  4818137 208     40
10:00:29        2/17/2011       2       17      2011    10      654     522035  4818138 207     40
6:00:53 1/23/2011       1       23      2011    6       641     521439  4818136 209     40
10:01:17        2/20/2014       2       20      2014    10      917     521748  4818137 208     40
0:00:56 1/1/2010        1       1       2010    0       639     523228  4818142 204     40
18:00:53        2/28/2012       2       28      2012    18      665     523627  4818144 203     40
16:00:42        1/29/2011       1       29      2011    16      639     525663  4818151 91      40
18:00:42        12/29/2010      12      29      2010    18      638     523378  4818143 204     40
0:00:54 1/7/2011        1       7       2011    0       801     522777  4818141 206     40
10:00:54        2/13/2011       2       13      2011    10      638     521669  4818137 208     40
0:00:36 3/19/2008       3       19      2008    0       635     523421  4818143 204     40
2:00:21 12/21/2012      12      21      2012    2       658     521455  4818137 209     40
22:00:42        1/4/2010        1       4       2010    22      640     521503  4818137 209     40
4:00:18 12/24/2009      12      24      2009    4       633     521766  4818138 208     40
16:00:47        3/24/2011       3       24      2011    16      801     522489  4818140 206     40
22:00:15        3/9/2009        3       9       2009    22      637     523527  4818144 204     40
18:01:22        2/25/2010       2       25      2010    18      639     525486  4818151 92      40
12:00:33        3/17/2009       3       17      2009    12      633     521721  4818138 208     40
2:00:47 1/7/2011        1       7       2011    2       801     522769  4818141 206     40
0:00:53 3/27/2009       3       27      2009    0       640     520372  4818134 212     40
14:00:41        1/1/2014        1       1       2014    14      914     520985  4818136 210     40
8:00:53 2/27/2013       2       27      2013    8       677     521970  4818139 208     40
16:00:42        4/7/2014        4       7       2014    16      914     521081  4818136 210     40
18:00:54        2/26/2011       2       26      2011    18      646     523553  4818144 204     40
0:00:42 12/30/2013      12      30      2013    0       909     522968  4818142 205     40
4:00:55 2/1/2010        2       1       2010    4       643     522437  4818141 206     40
8:00:17 12/9/2010       12      9       2010    8       801     523457  4818144 204     40
8:01:24 12/16/2010      12      16      2010    8       647     521423  4818137 209     40
2:00:49 5/3/2012        5       3       2012    2       676     523618  4818145 203     40
22:00:26        3/9/2010        3       9       2010    22      638     525375  4818151 92      40



19:18:26        12/14/2012      12      14      2012    19      641     525856  4818153 91      40
0:00:43 12/31/2010      12      31      2010    0       638     523378  4818144 204     40
0:00:53 4/14/2012       4       14      2012    0       678     524425  4818148 94      40
12:00:36        2/27/2011       2       27      2011    12      657     521309  4818137 209     40
12:00:54        3/26/2009       3       26      2009    12      647     522017  4818139 207     40
10:00:54        1/20/2011       1       20      2011    10      647     521488  4818138 209     40
4:00:53 1/7/2011        1       7       2011    4       801     522780  4818142 206     40
2:00:41 4/26/2011       4       26      2011    2       666     525832  4818153 91      40
6:00:47 3/6/2009        3       6       2009    6       633     521936  4818139 208     40
10:00:54        1/10/2014       1       10      2014    10      909     524409  4818148 125     39
8:00:54 3/26/2009       3       26      2009    8       640     522227  4818140 207     40
2:00:41 12/24/2009      12      24      2009    2       641     521125  4818137 210     40
2:00:30 12/16/2012      12      16      2012    2       680     523343  4818144 204     40
22:00:53        4/6/2009        4       6       2009    22      647     520816  4818136 210     40
0:00:47 4/28/2011       4       28      2011    0       655     522532  4818141 206     40
10:00:53        1/6/2010        1       6       2010    10      644     521981  4818140 208     40
18:00:50        4/7/2008        4       7       2008    18      636     521841  4818139 208     40
12:00:55        1/3/2011        1       3       2011    12      646     522267  4818141 207     40
4:00:54 4/5/2014        4       5       2014    4       913     524150  4818147 125     39
0:00:54 4/13/2012       4       13      2012    0       676     525655  4818153 91      40
8:00:54 3/29/2009       3       29      2009    8       646     521581  4818139 209     40
12:00:48        4/5/2008        4       5       2008    12      637     522728  4818142 206     40
20:00:42        1/3/2014        1       3       2014    20      909     523831  4818146 203     40
2:00:41 3/27/2009       3       27      2009    2       640     520630  4818136 211     40
18:00:42        12/27/2012      12      27      2012    18      663     520879  4818136 210     40
20:00:52        2/9/2013        2       9       2013    20      680     523820  4818146 203     40
14:00:53        4/4/2009        4       4       2009    14      637     521261  4818138 209     40
16:00:24        1/17/2010       1       17      2010    16      646     521131  4818137 210     40
22:00:24        1/22/2011       1       22      2011    22      657     521433  4818138 209     40
18:00:54        2/16/2013       2       16      2013    18      679     523765  4818146 203     40
6:00:42 3/26/2009       3       26      2009    6       633     522077  4818141 207     40
18:00:53        4/3/2011        4       3       2011    18      667     525812  4818154 91      40
2:00:53 12/21/2013      12      21      2013    2       909     522504  4818142 206     40
14:00:49        3/24/2009       3       24      2009    14      635     522199  4818141 207     40
10:00:56        1/4/2009        1       4       2009    10      635     521900  4818140 208     40
22:00:54        12/15/2013      12      15      2013    22      671     523654  4818146 203     40
22:00:53        1/22/2011       1       22      2011    22      641     521437  4818139 209     40
8:00:48 12/30/2010      12      30      2010    8       638     523381  4818145 204     40
6:00:48 1/23/2011       1       23      2011    6       650     524122  4818148 125     39
0:00:53 4/26/2011       4       26      2011    0       666     525845  4818154 91      40
6:00:55 4/10/2009       4       10      2009    6       633     521715  4818140 208     40
6:00:55 2/1/2010        2       1       2010    6       643     522457  4818142 206     40
18:00:48        12/11/2010      12      11      2010    18      641     524148  4818148 125     39
10:00:55        4/4/2009        4       4       2009    10      643     521271  4818138 209     40
6:00:53 3/14/2010       3       14      2010    6       638     521921  4818140 208     40
18:00:53        12/18/2012      12      18      2012    18      680     521828  4818140 208     40
4:00:53 12/30/2010      12      30      2010    4       638     523381  4818145 204     40
22:00:42        4/25/2011       4       25      2011    22      668     525880  4818155 91      40
8:00:42 4/22/2011       4       22      2011    8       650     524247  4818149 125     39
16:00:48        2/11/2014       2       11      2014    16      918     525695  4818154 91      40
10:00:45        2/28/2012       2       28      2012    10      658     521744  4818140 208     40
22:00:27        12/29/2009      12      29      2009    22      638     521755  4818140 208     40
20:00:48        12/23/2012      12      23      2012    20      658     521569  4818140 209     40
14:00:47        2/27/2011       2       27      2011    14      653     521430  4818139 209     40



18:00:48        3/22/2009       3       22      2009    18      634     521770  4818140 208     40
0:00:53 1/27/2011       1       27      2011    0       646     524270  4818149 125     39
16:00:49        2/6/2013        2       6       2013    16      675     524138  4818148 125     39
18:00:54        4/3/2010        4       3       2010    18      746     525901  4818155 91      40
18:00:53        1/5/2009        1       5       2009    18      635     523456  4818146 204     40
0:00:54 2/24/2013       2       24      2013    0       666     523680  4818147 203     40
2:00:35 4/26/2014       4       26      2014    2       913     526252  4818157 90      40
4:00:21 3/6/2009        3       6       2009    4       633     521935  4818141 208     40
0:36:48 5/1/2014        5       1       2014    0       657     521336  4818139 209     40
6:00:47 3/2/2014        3       2       2014    6       909     524015  4818149 125     39
18:00:48        3/15/2014       3       15      2014    18      679     521882  4818141 208     40
12:00:53        2/12/2014       2       12      2014    12      917     522176  4818142 207     40
8:00:53 3/3/2014        3       3       2014    8       679     521815  4818141 208     40
12:01:18        1/29/2011       1       29      2011    12      646     525295  4818153 92      40
6:00:54 3/12/2010       3       12      2010    6       639     521795  4818141 208     40
8:00:42 12/22/2012      12      22      2012    8       658     521488  4818140 209     40
16:02:19        1/29/2011       1       29      2011    16      647     520707  4818138 211     40
2:00:24 12/16/2013      12      16      2013    2       914     521440  4818140 209     40
0:00:56 4/3/2012        4       3       2012    0       679     524843  4818152 93      40
16:00:52        12/23/2013      12      23      2013    16      914     521477  4818140 209     40
22:00:55        3/4/2010        3       4       2010    22      640     524133  4818149 125     39
8:00:53 1/1/2011        1       1       2011    8       642     524017  4818149 125     39
18:00:43        3/29/2008       3       29      2008    18      637     520854  4818139 210     40
2:00:54 12/16/2010      12      16      2010    2       638     521949  4818142 208     40
12:00:54        1/22/2011       1       22      2011    12      801     525000  4818153 93      40
14:00:45        1/1/2014        1       1       2014    14      679     520874  4818139 210     40
20:00:53        12/23/2012      12      23      2012    20      663     521320  4818140 209     40
10:01:24        2/28/2013       2       28      2013    10      679     521199  4818140 210     40
10:00:54        2/3/2011        2       3       2011    10      647     521800  4818142 208     40
8:00:54 3/26/2009       3       26      2009    8       635     522365  4818144 207     40
12:01:23        2/28/2011       2       28      2011    12      642     521399  4818141 209     40
2:01:11 3/15/2010       3       15      2010    2       638     525487  4818155 92      40
10:00:54        12/22/2012      12      22      2012    10      680     521476  4818141 209     40
18:00:40        4/19/2011       4       19      2011    18      663     521708  4818142 208     40
18:00:42        1/9/2011        1       9       2011    18      638     521016  4818140 210     40
14:00:48        3/17/2009       3       17      2009    14      633     521725  4818142 208     40
0:00:33 1/14/2014       1       14      2014    0       907     523490  4818148 204     40
4:01:11 3/16/2009       3       16      2009    4       634     522855  4818146 205     40
8:00:19 2/6/2013        2       6       2013    8       663     524097  4818150 125     39
10:00:47        4/22/2011       4       22      2011    10      650     524246  4818151 125     39
8:00:50 2/1/2010        2       1       2010    8       643     522440  4818144 206     40
14:01:11        3/24/2013       3       24      2013    14      677     521037  4818140 210     40
22:00:50        1/22/2010       1       22      2010    22      633     522957  4818146 205     40
8:00:42 3/21/2010       3       21      2010    8       639     521206  4818140 209     40
16:00:47        12/26/2009      12      26      2009    16      646     522017  4818143 207     40
14:00:52        12/30/2009      12      30      2009    14      643     521797  4818142 208     40
4:00:48 1/1/2011        1       1       2011    4       642     524012  4818150 203     40
4:00:43 12/11/2008      12      11      2008    4       633     525370  4818155 92      40
6:00:56 4/4/2011        4       4       2011    6       668     524309  4818151 125     39
10:00:42        4/16/2008       4       16      2008    10      635     521142  4818140 210     40
10:00:29        1/6/2013        1       6       2013    10      663     524224  4818151 125     39
6:00:54 2/27/2013       2       27      2013    6       671     522028  4818143 207     40
18:00:19        4/3/2011        4       3       2011    18      664     525000  4818154 93      40
18:00:28        1/5/2009        1       5       2009    18      635     523459  4818148 204     40



22:00:55        4/23/2010       4       23      2010    22      639     524856  4818153 93      40
10:00:53        2/16/2010       2       16      2010    10      643     525060  4818154 93      40
12:00:40        12/14/2010      12      14      2010    12      647     521313  4818141 209     40
2:00:35 2/29/2012       2       29      2012    2       666     523411  4818148 204     40
14:00:53        1/29/2011       1       29      2011    14      646     525298  4818155 92      40
8:00:54 2/8/2014        2       8       2014    8       908     523938  4818150 203     40
10:00:56        2/20/2014       2       20      2014    10      914     521714  4818143 208     40
18:00:21        12/30/2009      12      30      2009    18      639     522428  4818145 206     40
14:00:55        2/6/2013        2       6       2013    14      680     524119  4818151 125     39
14:00:47        1/2/2011        1       2       2011    14      801     520715  4818139 211     40
22:01:24        4/13/2012       4       13      2012    22      678     524419  4818152 94      40
8:00:42 2/27/2013       2       27      2013    8       671     522028  4818144 207     40
14:00:48        3/6/2011        3       6       2011    14      657     521650  4818142 208     40
18:00:53        2/7/2011        2       7       2011    18      654     523458  4818149 204     40
18:00:56        4/4/2009        4       4       2009    18      643     520682  4818139 211     40
22:00:36        1/24/2011       1       24      2011    22      801     523955  4818150 203     40
0:00:56 1/25/2011       1       25      2011    0       801     523955  4818150 203     40
18:00:24        12/26/2009      12      26      2009    18      647     521085  4818141 210     40
8:00:43 2/10/2014       2       10      2014    8       916     521458  4818142 209     40
6:00:30 2/10/2014       2       10      2014    6       916     521462  4818142 209     40
2:00:20 12/22/2012      12      22      2012    2       658     521476  4818142 209     40
18:00:48        4/3/2011        4       3       2011    18      654     525759  4818157 91      40
16:00:53        4/5/2008        4       5       2008    16      633     522905  4818147 205     40
18:00:54        2/24/2011       2       24      2011    18      801     523340  4818149 204     40
4:00:56 3/26/2009       3       26      2009    4       633     522078  4818144 207     40
8:00:54 2/28/2012       2       28      2012    8       658     521439  4818142 209     40
8:00:48 3/19/2008       3       19      2008    8       636     521979  4818144 208     40
22:00:50        4/3/2010        4       3       2010    22      652     524981  4818155 93      40
18:00:47        4/16/2011       4       16      2011    18      663     525441  4818156 92      40
2:00:47 12/30/2010      12      30      2010    2       638     523378  4818149 204     40
2:00:47 2/7/2014        2       7       2014    2       907     523808  4818150 203     40
8:00:19 4/23/2008       4       23      2008    8       634     522173  4818145 207     40
12:00:24        4/7/2014        4       7       2014    12      914     521085  4818142 210     40
12:00:47        1/4/2009        1       4       2009    12      635     521918  4818144 208     40
18:00:41        12/11/2010      12      11      2010    18      653     522511  4818146 206     40
6:00:24 11/17/2010      11      17      2010    6       654     524985  4818155 93      40
4:00:47 12/20/2013      12      20      2013    4       914     521368  4818142 209     40
0:00:56 2/10/2013       2       10      2013    0       679     523865  4818151 203     40
6:00:54 2/8/2014        2       8       2014    6       908     523936  4818151 203     40
18:00:53        1/25/2011       1       25      2011    18      639     523673  4818150 203     40
20:01:17        2/9/2013        2       9       2013    20      679     523851  4818151 203     40
2:01:12 5/12/2011       5       12      2011    2       669     524208  4818152 125     39
4:00:54 1/11/2012       1       11      2012    4       663     524613  4818154 94      40
8:00:53 2/7/2011        2       7       2011    8       801     524591  4818154 94      40
0:00:12 2/13/2011       2       13      2011    0       642     523850  4818151 203     40
4:00:51 2/13/2014       2       13      2014    4       679     522355  4818146 207     40
0:01:19 3/25/2014       3       25      2014    0       917     522725  4818147 206     40
22:01:11        2/9/2013        2       9       2013    22      679     523859  4818151 203     40
18:00:38        4/14/2011       4       14      2011    18      665     525302  4818157 92      40
16:00:54        1/4/2011        1       4       2011    16      642     526120  4818160 90      40
20:00:42        1/5/2013        1       5       2013    20      663     524122  4818152 125     39
14:00:54        12/23/2012      12      23      2012    14      677     521489  4818143 209     40
22:00:54        4/7/2011        4       7       2011    22      654     524225  4818153 125     39
12:00:23        4/21/2013       4       21      2013    12      658     521704  4818144 208     40



18:00:36        3/15/2014       3       15      2014    18      907     521752  4818145 208     40
10:00:55        2/23/2011       2       23      2011    10      647     521490  4818144 209     40
8:00:41 1/20/2010       1       20      2010    8       642     525671  4818159 91 40
22:00:53 12/29/2010 12 29 2010 22 638 523383 4818150 204 40
0:00:53 12/23/2012 12 23 2012 0 680 521468 4818144 209 40
18:00:21 4/14/2013 4 14 2013 18 658 521078 4818143 210 40
22:00:46 2/24/2011 2 24 2011 22 801 523341 4818150 204 40
8:00:51 3/16/2011 3 16 2011 8 655 522397 4818147 207 40
4:00:42 4/4/2011 4 4 2011 4 668 524305 4818154 125 39
12:00:54 2/16/2010 2 16 2010 12 647 524781 4818155 94 40
14:00:26 4/4/2009 4 4 2009 14 643 521172 4818143 210 40
12:00:26 1/16/2011 1 16 2011 12 657 521361 4818144 209 40
14:01:11 12/24/2013 12 24 2013 14 914 521632 4818145 208 40
22:00:52 12/19/2012 12 19 2012 22 665 524619 4818155 94 40
18:00:57 11/20/2010 11 20 2010 18 641 524156 4818153 125 39
6:00:47 3/21/2008 3 21 2008 6 636 521453 4818144 209 40
16:00:57 12/23/2012 12 23 2012 16 677 521490 4818144 209 40
12:00:21 12/24/2011 12 24 2011 12 658 521403 4818144 209 40
8:00:21 12/20/2008 12 20 2008 8 635 525238 4818158 92 40
16:00:56 2/15/2011 2 15 2011 16 657 522498 4818148 206 40
10:05:13 4/1/2012 4 1 2012 10 676 525459 4818158 92 40
4:00:56 4/30/2010 4 30 2010 4 646 522123 4818147 207 40
20:01:12 4/15/2014 4 15 2014 20 917 526037 4818161 90 40
16:00:32 1/12/2009 1 12 2009 16 634 523968 4818153 203 40
14:00:25 4/7/2014 4 7 2014 14 914 521079 4818144 210 40
18:00:50 4/17/2012 4 17 2012 18 676 521728 4818146 208 40
12:00:20 3/26/2009 3 26 2009 12 640 521622 4818145 208 40
4:00:50 2/26/2012 2 26 2012 4 665 523543 4818152 204 40
6:00:47 12/22/2012 12 22 2012 6 658 521484 4818145 209 40
18:00:46 1/23/2010 1 23 2010 18 647 520382 4818142 212 40
14:00:25 3/27/2011 3 27 2011 14 666 522116 4818147 207 40
2:00:56 2/24/2013 2 24 2013 2 666 523665 4818152 203 40
22:00:23 12/6/2011 12 6 2011 22 667 525670 4818160 91 40
14:00:43 2/27/2011 2 27 2011 14 657 521309 4818145 209 40
14:00:42 3/11/2011 3 11 2011 14 653 522103 4818147 207 40
14:00:54 4/10/2013 4 10 2013 14 679 521030 4818144 210 40
0:00:54 1/29/2011 1 29 2011 0 647 521826 4818146 208 40
16:00:54 1/18/2010 1 18 2010 16 646 521415 4818145 209 40
6:01:23 4/22/2014 4 22 2014 6 914 522318 4818148 207 40
12:00:48 1/9/2011 1 9 2011 12 650 521403 4818145 209 40
2:00:56 3/3/2014 3 3 2014 2 908 523415 4818152 204 40
6:00:32 4/22/2010 4 22 2010 6 646 525095 4818158 93 40
12:00:54 2/26/2013 2 26 2013 12 671 522006 4818147 207 40
0:00:24 1/21/2011 1 21 2011 0 646 523577 4818153 204 40
18:00:54 3/31/2010 3 31 2010 18 746 525087 4818158 93 40
4:00:41 3/28/2011 3 28 2011 4 658 521939 4818147 208 40
14:00:50 3/25/2011 3 25 2011 14 660 521942 4818147 208 40
6:00:54 4/3/2009 4 3 2009 6 634 521420 4818146 209 40
2:00:48 3/22/2008 3 22 2008 2 635 521455 4818146 209 40
0:00:36 2/14/2010 2 14 2010 0 647 525331 4818159 92 40
4:00:41 12/17/2013 12 17 2013 4 914 521413 4818146 209 40
8:00:53 12/26/2009 12 26 2009 8 633 522055 4818148 207 40
18:00:54 1/27/2011 1 27 2011 18 801 523960 4818154 203 40
2:00:54 3/31/2012 3 31 2012 2 678 526218 4818163 90 40



18:00:48 4/5/2011 4 5 2011 18 665 526060 4818162 90 40
18:00:48 3/27/2011 3 27 2011 18 659 524828 4818158 93 40
4:00:47 12/22/2012 12 22 2012 4 658 521488 4818146 209 40
22:00:31 12/8/2010 12 8 2010 22 642 525266 4818159 92 40
4:00:25 3/3/2014 3 3 2014 4 908 523409 4818153 204 40
20:01:14 2/15/2013 2 15 2013 20 675 524159 4818155 125 39
6:00:42 12/25/2009 12 25 2009 6 641 521296 4818146 209 40
18:00:47 3/27/2009 3 27 2009 18 639 521475 4818146 209 40
0:00:56 2/25/2011 2 25 2011 0 801 523342 4818153 204 40
18:00:54 2/15/2014 2 15 2014 18 916 520710 4818144 211 40
4:00:48 4/8/2009 4 8 2009 4 646 521114 4818145 210 40
22:00:42 3/31/2011 3 31 2011 22 668 523693 4818154 203 40
22:00:23 3/3/2014 3 3 2014 22 908 523967 4818155 203 40
6:01:09 1/1/2011 1 1 2011 6 642 524012 4818155 203 40
4:01:47 3/21/2014 3 21 2014 4 916 525274 4818160 92 40
8:00:37 2/23/2011 2 23 2011 8 638 521713 4818147 208 40
14:00:31 12/21/2013 12 21 2013 14 909 521984 4818148 208 40
14:00:48 12/25/2012 12 25 2012 14 671 521120 4818145 210 40
12:00:25 12/30/2008 12 30 2008 12 635 521628 4818147 208 40
20:00:56 3/3/2014 3 3 2014 20 908 523945 4818155 203 40
10:00:55 1/21/2010 1 21 2010 10 642 525631 4818161 91 40
16:00:53 12/24/2012 12 24 2012 16 677 521552 4818147 209 40
2:00:44 3/28/2011 3 28 2011 2 659 524556 4818157 94 40
0:00:47 4/4/2010 4 4 2010 0 652 524902 4818159 93 40
2:00:31 12/31/2010 12 31 2010 2 638 523380 4818153 204 40
6:00:47 1/20/2010 1 20 2010 6 644 525429 4818161 92 40
8:00:22 3/12/2010 3 12 2010 8 640 522068 4818149 207 40
18:00:42 1/8/2011 1 8 2011 18 638 523616 4818154 203 40
4:00:48 3/30/2009 3 30 2009 4 635 521469 4818147 209 40
16:00:44 1/14/2012 1 14 2012 16 663 525217 4818160 92 40
6:00:54 4/22/2010 4 22 2010 6 639 525079 4818160 93 40
22:00:43 12/18/2012 12 18 2012 22 680 521817 4818148 208 40
22:00:30 4/2/2012 4 2 2012 22 679 524856 4818159 93 40
2:00:39 3/13/2011 3 13 2011 2 654 521666 4818148 208 40
0:00:55 12/30/2010 12 30 2010 0 638 523378 4818154 204 40
12:00:53 1/3/2011 1 3 2011 12 655 522384 4818151 207 40
4:01:23 3/14/2011 3 14 2011 4 801 521198 4818147 210 40
14:00:43 12/22/2008 12 22 2008 14 632 521873 4818149 208 40
8:00:24 1/7/2013 1 7 2013 8 663 524128 4818157 125 39
8:00:53 3/18/2010 3 18 2010 8 646 522020 4818150 207 40
18:00:48 3/31/2009 3 31 2009 18 633 522545 4818151 206 40
12:00:42 3/27/2011 3 27 2011 12 658 521919 4818149 208 40
16:00:47 3/6/2011 3 6 2011 16 641 520730 4818146 211 40
12:00:48 12/30/2009 12 30 2009 12 643 521795 4818149 208 40
12:00:23 2/25/2013 2 25 2013 12 677 522171 4818150 207 40
8:00:47 2/13/2014 2 13 2014 8 679 522422 4818151 206 40
2:00:20 3/30/2009 3 30 2009 2 635 521471 4818148 209 40
14:00:42 2/9/2009 2 9 2009 14 632 521519 4818148 209 40
4:00:52 3/16/2009 3 16 2009 4 640 523338 4818155 204 40
2:01:18 4/30/2011 4 30 2011 2 667 525061 4818161 93 40
2:00:26 3/30/2011 3 30 2011 2 660 525576 4818163 92 40
10:00:48 2/23/2009 2 23 2009 10 633 522279 4818151 207 40
22:00:41 3/9/2010 3 9 2010 22 643 525404 4818162 92 40
14:00:38 12/29/2013 12 29 2013 14 671 521229 4818148 209 40



4:00:53 12/16/2012 12 16 2012 4 677 523336 4818155 204 40
8:00:27 1/13/2009 1 13 2009 8 637 524021 4818157 125 39
10:00:39 2/21/2013 2 21 2013 10 663 521149 4818148 210 40
12:00:56 3/27/2011 3 27 2011 12 666 522117 4818151 207 40
4:00:53 11/19/2011 11 19 2011 4 650 524208 4818158 125 39
18:00:47 4/1/2009 4 1 2009 18 646 521937 4818150 208 40
2:00:20 2/25/2011 2 25 2011 2 801 523340 4818155 204 40
18:01:05 12/17/2013 12 17 2013 18 914 521202 4818148 209 40
12:00:53 1/6/2010 1 6 2010 12 633 521502 4818149 209 40
4:00:41 4/22/2014 4 22 2014 4 914 522284 4818152 207 40
6:00:53 2/13/2014 2 13 2014 6 679 522366 4818152 207 40
10:00:47 12/22/2012 12 22 2012 10 658 521454 4818149 209 40
22:00:54 12/9/2010 12 9 2010 22 642 524913 4818161 93 40
18:00:54 11/27/2010 11 27 2010 18 657 520481 4818146 211 40
16:00:47 2/24/2011 2 24 2011 16 653 522892 4818154 205 40
18:00:42 3/24/2008 3 24 2008 18 631 523491 4818156 204 40
18:00:47 2/23/2009 2 23 2009 18 633 522299 4818152 207 40
22:00:42 4/9/2013 4 9 2013 22 677 522599 4818153 206 40
6:21:23 4/11/2011 4 11 2011 6 660 521537 4818150 209 40
22:00:48 1/13/2013 1 13 2013 22 680 520358 4818146 212 40
0:01:11 3/15/2010 3 15 2010 0 638 525481 4818164 92 40
22:00:50 3/3/2014 3 3 2014 22 918 524452 4818160 94 40
20:00:47 2/10/2013 2 10 2013 20 677 521369 4818149 209 40
14:00:43 3/28/2011 3 28 2011 14 666 521846 4818151 208 40
6:00:24 1/13/2009 1 13 2009 6 637 524022 4818158 125 39
20:00:45 2/5/2013 2 5 2013 20 679 523802 4818158 203 40
20:00:26 2/26/2013 2 26 2013 20 663 523483 4818157 204 40
18:00:54 3/14/2009 3 14 2009 18 639 520667 4818147 211 40
16:00:44 1/12/2014 1 12 2014 16 908 523825 4818158 203 40
6:00:20 1/8/2009 1 8 2009 6 635 523754 4818158 203 40
14:00:21 1/29/2011 1 29 2011 14 639 525392 4818164 92 40
16:00:23 2/18/2009 2 18 2009 16 637 525891 4818166 91 40
18:00:19 3/23/2011 3 23 2011 18 659 522591 4818154 206 40
0:00:57 3/14/2011 3 14 2011 0 801 521195 4818149 210 40
0:00:56 12/28/2010 12 28 2010 0 801 520477 4818147 211 40
22:01:17 4/8/2009 4 8 2009 22 637 525680 4818165 91 40
18:00:54 1/12/2014 1 12 2014 18 908 523677 4818158 203 40
18:00:48 2/8/2011 2 8 2011 18 801 523426 4818157 204 40
14:00:54 12/28/2010 12 28 2010 14 642 524195 4818160 125 39
0:00:12 12/19/2013 12 19 2013 0 908 521547 4818151 209 40
12:00:39 3/26/2009 3 26 2009 12 634 522253 4818153 207 40
0:00:53 12/16/2010 12 16 2010 0 638 521951 4818152 208 40
14:00:48 1/26/2011 1 26 2011 14 657 522245 4818153 207 40
14:00:48 4/10/2010 4 10 2010 14 652 521898 4818152 208 40
18:00:08 1/6/2009 1 6 2009 18 635 523590 4818158 204 40
8:00:53 1/14/2013 1 14 2013 8 677 520505 4818148 211 40
8:01:12 3/26/2009 3 26 2009 8 638 522426 4818154 206 40
8:00:55 4/6/2012 4 6 2012 8 665 521607 4818151 208 40
16:00:32 2/13/2014 2 13 2014 16 907 525259 4818164 92 40
10:00:53 4/23/2013 4 23 2013 10 679 521337 4818150 209 40
10:01:53 2/19/2014 2 19 2014 10 679 521424 4818151 209 40
10:00:42 1/20/2011 1 20 2011 10 657 521458 4818151 209 40
22:00:53 2/5/2013 2 5 2013 22 679 523808 4818159 203 40
20:01:18 3/18/2014 3 18 2014 20 917 522353 4818154 207 40



8:00:50 1/8/2009 1 8 2009 8 635 523755 4818159 203 40
16:01:00 12/30/2009 12 30 2009 16 643 521789 4818152 208 40
2:00:53 3/1/2014 3 1 2014 2 918 524759 4818162 94 40
2:00:47 12/30/2009 12 30 2009 2 638 522032 4818153 207 40
8:00:53 3/18/2010 3 18 2010 8 643 522074 4818153 207 40
18:00:41 3/31/2011 3 31 2011 18 667 522727 4818155 206 40
16:00:54 3/11/2011 3 11 2011 16 653 522050 4818153 207 40
0:00:53 3/11/2013 3 11 2013 0 663 524191 4818160 125 39
22:00:47 12/17/2008 12 17 2008 22 634 524431 4818161 94 40
14:00:55 2/17/2011 2 17 2011 14 642 525900 4818167 91 40
8:00:48 2/5/2011 2 5 2011 8 801 523532 4818158 204 40
16:00:53 4/10/2009 4 10 2009 16 639 522730 4818155 206 40
0:00:56 4/10/2013 4 10 2013 0 677 522592 4818155 206 40
22:00:20 12/23/2012 12 23 2012 22 663 521316 4818151 209 40
12:00:42 3/24/2013 3 24 2013 12 677 521030 4818150 210 40
12:00:17 2/25/2009 2 25 2009 12 634 521222 4818150 209 40
8:00:53 1/14/2013 1 14 2013 8 680 520494 4818148 211 40
22:00:28 12/30/2010 12 30 2010 22 638 523587 4818158 204 40
12:00:42 1/18/2010 1 18 2010 12 646 521347 4818151 209 40
4:01:00 2/7/2014 2 7 2014 4 907 523845 4818159 203 40
6:00:54 12/8/2011 12 8 2011 6 650 525431 4818165 92 40
0:01:23 12/22/2009 12 22 2009 0 640 523483 4818158 204 40
2:01:18 3/17/2010 3 17 2010 2 638 525307 4818165 92 40
18:00:41 1/21/2010 1 21 2010 18 633 522006 4818153 207 40
18:00:53 2/19/2011 2 19 2011 18 801 520812 4818150 210 40
8:00:56 3/24/2011 3 24 2011 8 654 522272 4818154 207 40
18:01:11 11/20/2010 11 20 2010 18 651 524154 4818161 125 39
22:00:53 3/5/2010 3 5 2010 22 644 524344 4818161 125 39
16:00:56 1/30/2011 1 30 2011 16 647 520643 4818149 211 40
8:01:03 3/24/2011 3 24 2011 8 659 522182 4818154 207 40
18:00:55 4/2/2011 4 2 2011 18 667 525422 4818166 92 40
0:00:54 3/30/2011 3 30 2011 0 667 525445 4818166 92 40
6:01:58 3/17/2010 3 17 2010 6 651 525496 4818166 92 40
12:00:47 2/26/2011 2 26 2011 12 650 521245 4818151 209 40
8:00:44 4/5/2011 4 5 2011 8 661 523901 4818160 203 40
6:00:45 2/7/2014 2 7 2014 6 907 523853 4818160 203 40
18:00:50 12/27/2009 12 27 2009 18 633 521748 4818153 208 40
12:01:18 3/6/2011 3 6 2011 12 657 521636 4818153 208 40
18:00:34 2/14/2011 2 14 2011 18 657 521568 4818152 209 40
4:00:36 2/7/2011 2 7 2011 4 655 523859 4818160 203 40
0:00:44 3/10/2010 3 10 2010 0 643 525404 4818166 92 40
2:00:43 1/26/2010 1 26 2010 2 641 520336 4818149 212 40
8:00:54 12/8/2011 12 8 2011 8 655 521205 4818152 209 40
16:00:55 2/12/2014 2 12 2014 16 907 525923 4818168 91 40
16:00:23 2/19/2011 2 19 2011 16 657 521146 4818152 210 40
14:00:55 1/7/2009 1 7 2009 14 635 524042 4818161 125 39
4:02:10 2/6/2013 2 6 2013 4 680 523973 4818161 203 40
6:00:53 4/8/2009 4 8 2009 6 646 521108 4818152 210 40
18:00:53 1/18/2013 1 18 2013 18 658 520476 4818150 211 40
0:00:54 3/25/2013 3 25 2013 0 677 520673 4818151 211 40
8:00:54 1/7/2010 1 7 2010 8 640 521839 4818154 208 40
6:00:54 4/5/2014 4 5 2014 6 913 524154 4818162 125 39
6:00:41 4/11/2010 4 11 2010 6 646 522018 4818155 207 40
22:00:24 12/23/2012 12 23 2012 22 658 521634 4818154 208 40



22:00:56 1/25/2011 1 25 2011 22 639 523776 4818161 203 40
22:00:42 4/8/2009 4 8 2009 22 640 525937 4818169 91 40
4:00:24 11/24/2010 11 24 2010 4 638 521871 4818155 208 40
14:00:21 2/27/2011 2 27 2011 14 650 521391 4818153 209 40
18:00:43 2/13/2011 2 13 2011 18 642 524121 4818162 125 39
18:00:37 3/12/2011 3 12 2011 18 653 521344 4818153 209 40
18:00:19 12/31/2009 12 31 2009 18 643 522717 4818157 206 40
0:00:44 4/9/2009 4 9 2009 0 640 525935 4818169 91 40
10:00:54 1/16/2011 1 16 2011 10 654 521234 4818153 209 40
10:00:41 4/6/2012 4 6 2012 10 665 521607 4818154 208 40
0:00:55 12/30/2009 12 30 2009 0 638 521954 4818155 208 40
16:00:49 2/17/2010 2 17 2010 16 646 525415 4818167 92 40
2:00:47 3/27/2009 3 27 2009 2 639 521534 4818154 209 40
14:02:09 2/16/2010 2 16 2010 14 647 524778 4818165 94 40
10:00:37 3/19/2011 3 19 2011 10 665 521308 4818153 209 40
16:00:43 1/22/2010 1 22 2010 16 640 521780 4818155 208 40
4:00:56 4/11/2010 4 11 2010 4 646 522015 4818155 207 40
12:00:11 1/25/2009 1 25 2009 12 632 521557 4818154 209 40
2:00:31 3/14/2011 3 14 2011 2 801 521193 4818153 210 40
18:00:57 4/17/2012 4 17 2012 18 676 521723 4818155 208 40
18:01:24 3/16/2010 3 16 2010 18 647 520576 4818151 211 40
10:00:50 2/4/2012 2 4 2012 10 658 521495 4818154 209 40
12:00:53 2/27/2011 2 27 2011 12 650 521394 4818154 209 40
14:00:49 3/23/2009 3 23 2009 14 648 521930 4818155 208 40
10:01:23 4/30/2010 4 30 2010 10 656 521219 4818153 209 40
10:00:53 4/19/2014 4 19 2014 10 916 521560 4818154 209 40
16:00:48 2/4/2011 2 4 2011 16 801 522707 4818158 206 40
4:01:01 12/26/2009 12 26 2009 4 640 522103 4818156 207 40
22:00:53 11/27/2010 11 27 2010 22 655 521073 4818153 210 40
18:00:24 3/9/2010 3 9 2010 18 641 521660 4818155 208 40
20:01:34 12/31/2013 12 31 2013 20 909 523629 4818162 203 40
20:00:51 3/1/2014 3 1 2014 20 679 521370 4818154 209 40
0:00:21 3/17/2010 3 17 2010 0 638 525307 4818168 92 40
6:00:42 3/28/2011 3 28 2011 6 658 521938 4818156 208 40
16:00:25 4/25/2011 4 25 2011 16 667 524185 4818164 125 39
22:00:54 3/27/2010 3 27 2010 22 640 525353 4818168 92 40
0:00:48 3/22/2009 3 22 2009 0 643 521097 4818153 210 40
16:00:44 1/12/2011 1 12 2011 16 654 523798 4818162 203 40
18:00:55 5/10/2011 5 10 2011 18 655 522605 4818158 206 40
2:00:53 1/17/2011 1 17 2011 2 647 522998 4818160 205 40
20:00:48 3/11/2014 3 11 2014 20 914 521340 4818154 209 40
6:01:01 4/22/2009 4 22 2009 6 640 525561 4818169 92 40
4:00:54 3/17/2010 3 17 2010 4 638 525312 4818168 92 40
6:02:54 12/20/2008 12 20 2008 6 635 525470 4818169 92 40
16:00:53 2/26/2011 2 26 2011 16 638 520814 4818153 210 40
22:00:54 2/12/2011 2 12 2011 22 642 523828 4818163 203 40
10:01:49 2/12/2012 2 12 2012 10 641 521582 4818155 209 40
18:00:48 3/30/2011 3 30 2011 18 659 523285 4818161 204 40
22:00:23 12/10/2011 12 10 2011 22 659 525208 4818168 93 40
14:00:54 12/24/2012 12 24 2012 14 670 521464 4818155 209 40
20:00:28 2/23/2014 2 23 2014 20 908 523443 4818162 204 40
18:00:46 2/9/2010 2 9 2010 18 643 523523 4818162 204 40
6:00:24 11/25/2010 11 25 2010 6 654 521896 4818157 208 40
22:00:41 3/21/2009 3 21 2009 22 643 521098 4818154 210 40



18:00:54 4/10/2009 4 10 2009 18 633 524506 4818166 94 40
14:00:24 2/13/2012 2 13 2012 14 663 525717 4818170 91 40
16:00:47 3/17/2009 3 17 2009 16 633 521753 4818156 208 40
8:00:44 3/13/2010 3 13 2010 8 642 522786 4818160 206 40
2:00:49 3/6/2012 3 6 2012 2 663 523513 4818162 204 40
10:00:54 12/24/2012 12 24 2012 10 677 521615 4818156 208 40
6:00:55 4/3/2011 4 3 2011 6 668 524385 4818166 125 39
8:00:26 2/21/2009 2 21 2009 8 632 524843 4818167 93 40
6:00:57 3/17/2010 3 17 2010 6 638 525305 4818169 92 40
12:00:56 1/29/2011 1 29 2011 12 639 525387 4818170 92 40
20:00:35 4/4/2012 4 4 2012 20 658 521108 4818155 210 40
16:00:48 2/11/2014 2 11 2014 16 907 525334 4818170 92 40
18:00:54 3/4/2010 3 4 2010 18 640 524186 4818165 125 39
14:00:54 2/26/2013 2 26 2013 14 671 521996 4818158 208 40
22:00:54 3/24/2013 3 24 2013 22 677 520669 4818154 211 40
8:00:54 3/2/2009 3 2 2009 8 633 521705 4818157 208 40
4:00:48 12/27/2010 12 27 2010 4 646 523468 4818163 204 40
8:01:08 1/1/2010 1 1 2010 8 644 526105 4818173 90 40
14:00:48 2/19/2011 2 19 2011 14 657 520988 4818155 210 40
16:00:43 2/13/2009 2 13 2009 16 637 525517 4818171 92 40
10:00:44 5/7/2011 5 7 2011 10 654 524294 4818166 125 39
18:00:54 3/26/2010 3 26 2010 18 652 524928 4818168 93 40
0:00:55 3/28/2010 3 28 2010 0 640 525350 4818170 92 40
22:00:53 12/16/2013 12 16 2013 22 914 521153 4818156 210 40
14:00:29 3/10/2010 3 10 2010 14 641 521949 4818158 208 40
12:00:49 1/29/2011 1 29 2011 12 801 525112 4818169 93 40
18:00:47 2/7/2011 2 7 2011 18 642 523914 4818165 203 40
12:00:49 2/11/2014 2 11 2014 12 909 521883 4818158 208 40
8:00:53 1/29/2011 1 29 2011 8 638 521919 4818158 208 40
20:00:36 3/10/2013 3 10 2013 20 663 524257 4818166 125 39
18:00:54 11/27/2010 11 27 2010 18 801 521182 4818156 210 40
0:00:54 3/22/2010 3 22 2010 0 643 520582 4818154 211 40
6:00:42 4/5/2012 4 5 2012 6 657 520486 4818154 211 40
22:00:49 2/25/2010 2 25 2010 22 639 525471 4818171 92 40
10:00:53 4/30/2010 4 30 2010 10 644 526065 4818173 90 40
22:00:42 3/2/2012 3 2 2012 22 663 523421 4818164 204 40
8:00:53 2/5/2012 2 5 2012 8 665 524611 4818168 94 40
18:02:51 4/23/2009 4 23 2009 18 646 521632 4818158 208 40
20:00:33 2/28/2013 2 28 2013 20 658 523955 4818166 203 40
14:01:23 1/18/2010 1 18 2010 14 646 521359 4818157 209 40
22:00:55 1/5/2013 1 5 2013 22 675 524233 4818167 125 39
6:00:47 2/5/2012 2 5 2012 6 665 524606 4818168 94 40
22:00:47 11/29/2010 11 29 2010 22 646 524914 4818169 93 40
4:00:41 1/17/2011 1 17 2011 4 654 520982 4818156 210 40
8:01:30 3/24/2011 3 24 2011 8 661 522086 4818160 207 40
6:00:09 3/28/2011 3 28 2011 6 663 521985 4818159 208 40
0:00:56 1/13/2011 1 13 2011 0 642 525003 4818170 93 40
22:34:48 4/9/2013 4 9 2013 22 657 520441 4818154 211 40
18:00:26 1/6/2010 1 6 2010 18 640 522388 4818161 207 40
22:00:48 12/31/2013 12 31 2013 22 909 523575 4818165 204 40
4:00:26 3/16/2012 3 16 2012 4 663 521152 4818157 210 40
2:00:51 12/13/2013 12 13 2013 2 914 520286 4818154 212 40
18:00:21 3/24/2011 3 24 2011 18 665 521076 4818157 210 40
22:00:26 2/28/2013 2 28 2013 22 658 523952 4818166 203 40



18:00:48 3/12/2012 3 12 2012 18 666 521876 4818159 208 40
8:01:12 12/8/2011 12 8 2011 8 667 526253 4818175 90 40
4:00:53 12/14/2013 12 14 2013 4 914 521791 4818159 208 40
14:00:48 3/11/2011 3 11 2011 14 655 521949 4818160 208 40
12:00:48 2/13/2009 2 13 2009 12 637 525393 4818172 92 40
8:00:24 3/21/2014 3 21 2014 8 914 521871 4818159 208 40
10:00:42 12/30/2010 12 30 2010 10 638 522834 4818163 205 40
10:00:46 12/31/2010 12 31 2010 10 638 522779 4818163 206 40
18:00:53 1/4/2011 1 4 2011 18 642 526107 4818175 90 40
8:01:14 2/9/2013 2 9 2013 8 679 524627 4818169 94 40
6:00:52 2/20/2011 2 20 2011 6 638 521451 4818158 209 40
18:00:54 2/12/2011 2 12 2011 18 642 523827 4818166 203 40
8:00:47 3/21/2010 3 21 2010 8 656 521202 4818158 209 40
0:00:41 1/14/2012 1 14 2012 0 663 525366 4818172 92 40
4:00:48 3/28/2011 3 28 2011 4 663 521977 4818160 208 40
4:00:35 3/21/2008 3 21 2008 4 636 521472 4818159 209 40
6:00:37 3/13/2010 3 13 2010 6 643 525698 4818173 91 40
18:00:54 3/12/2010 3 12 2010 18 646 520994 4818157 210 40
22:00:49 11/28/2010 11 28 2010 22 643 523463 4818165 204 40
8:01:24 12/27/2010 12 27 2010 8 646 523471 4818165 204 40
8:00:55 3/12/2011 3 12 2011 8 801 521836 4818160 208 40
8:00:47 4/12/2012 4 12 2012 8 665 521862 4818160 208 40
10:00:54 2/24/2011 2 24 2011 10 801 522412 4818162 206 40
16:00:42 4/5/2011 4 5 2011 16 801 525636 4818173 91 40
18:00:53 3/5/2010 3 5 2010 18 647 525846 4818174 91 40
0:00:53 3/6/2010 3 6 2010 0 644 524346 4818169 125 39
0:00:54 2/6/2013 2 6 2013 0 680 523755 4818167 203 40
16:00:37 12/24/2012 12 24 2012 16 670 521439 4818159 209 40
22:00:55 4/14/2010 4 14 2010 22 652 521146 4818158 210 40
2:01:24 5/18/2011 5 18 2011 2 667 522780 4818163 206 40
4:01:00 12/20/2008 12 20 2008 4 635 525377 4818173 92 40
0:01:31 3/22/2014 3 22 2014 0 909 525241 4818172 92 40
4:00:53 4/9/2014 4 9 2014 4 913 526255 4818176 90 40
18:00:55 12/19/2013 12 19 2013 18 671 525722 4818174 91 40
18:01:12 2/8/2011 2 8 2011 18 650 520901 4818157 210 40
0:00:28 1/14/2013 1 14 2013 0 680 520362 4818156 212 40
14:00:54 12/24/2012 12 24 2012 14 677 521593 4818160 209 40
0:00:54 1/23/2011 1 23 2011 0 646 521418 4818159 209 40
12:00:25 3/5/2011 3 5 2011 12 650 521350 4818159 209 40
14:00:54 1/23/2010 1 23 2010 14 647 520399 4818156 211 40
14:00:31 3/27/2011 3 27 2011 14 663 521952 4818161 208 40
10:00:41 3/27/2011 3 27 2011 10 666 521963 4818161 208 40
2:01:12 3/2/2014 3 2 2014 2 909 524097 4818168 125 39
12:00:56 2/21/2010 2 21 2010 12 633 525970 4818176 91 40
2:00:33 1/31/2014 1 31 2014 2 908 523628 4818167 203 40
16:00:42 2/3/2013 2 3 2013 16 665 520855 4818158 210 40
6:00:54 1/27/2011 1 27 2011 6 646 524363 4818170 125 39
16:00:44 3/7/2011 3 7 2011 16 657 520844 4818158 210 40
10:00:53 3/6/2011 3 6 2011 10 650 521451 4818160 209 40
0:00:53 2/9/2013 2 9 2013 0 663 524146 4818169 125 39
18:00:54 12/3/2012 12 3 2012 18 677 524197 4818169 125 39
0:00:48 3/17/2010 3 17 2010 0 746 525687 4818175 91 40
16:00:47 2/9/2013 2 9 2013 16 663 524815 4818172 93 40
20:00:55 2/19/2012 2 19 2012 20 665 522698 4818164 206 40



12:00:54 2/17/2010 2 17 2010 12 639 525477 4818174 92 40
4:00:55 3/24/2009 3 24 2009 4 634 522288 4818163 207 40
18:00:53 2/24/2010 2 24 2010 18 647 524238 4818170 125 39
14:01:12 3/3/2014 3 3 2014 14 909 524244 4818170 125 39
12:00:15 3/26/2009 3 26 2009 12 648 521840 4818162 208 40
4:00:48 1/6/2009 1 6 2009 4 637 523925 4818169 203 40
12:00:44 12/24/2012 12 24 2012 12 677 521594 4818161 209 40
4:00:42 4/21/2010 4 21 2010 4 650 524893 4818172 93 40
8:00:47 4/30/2010 4 30 2010 8 644 526031 4818177 90 40
18:00:49 3/26/2009 3 26 2009 18 647 520610 4818158 211 40
8:01:18 3/31/2012 3 31 2012 8 677 524664 4818172 94 40
2:00:53 1/11/2011 1 11 2011 2 639 524073 4818169 125 39
18:00:53 1/13/2013 1 13 2013 18 680 520355 4818157 201 6
22:00:47 3/31/2009 3 31 2009 22 644 523595 4818168 204 40
10:01:24 2/2/2011 2 2 2011 10 647 521959 4818162 208 40
18:00:42 1/23/2010 1 23 2010 18 633 522883 4818165 205 40
18:00:43 1/20/2014 1 20 2014 18 658 520345 4818157 201 6
8:00:24 4/20/2008 4 20 2008 8 633 522429 4818164 206 40
6:00:23 4/9/2014 4 9 2014 6 913 526251 4818178 90 40
2:00:53 4/22/2014 4 22 2014 2 914 522339 4818164 207 40
22:00:56 12/28/2008 12 28 2008 22 634 523647 4818168 203 40
10:00:56 1/31/2013 1 31 2013 10 680 521382 4818161 209 40
10:00:54 2/23/2011 2 23 2011 10 654 521436 4818161 209 40
10:00:54 2/19/2011 2 19 2011 10 654 521549 4818161 209 40
4:00:48 3/4/2011 3 4 2011 4 650 521841 4818162 208 40
22:00:44 1/13/2013 1 13 2013 22 677 520386 4818158 201 6
22:00:41 3/31/2012 3 31 2012 22 658 520471 4818158 211 40
8:00:47 2/7/2011 2 7 2011 8 647 521115 4818160 210 40
18:01:42 12/22/2013 12 22 2013 18 914 521197 4818160 210 40
6:00:54 3/4/2011 3 4 2011 6 650 521838 4818163 208 40
12:00:53 2/9/2009 2 9 2009 12 632 521468 4818161 209 40
8:00:54 12/7/2011 12 7 2011 8 667 525600 4818176 92 40
2:00:54 2/5/2011 2 5 2011 2 638 523818 4818169 203 40
16:00:53 1/12/2014 1 12 2014 16 917 523808 4818169 203 40
2:00:48 1/6/2009 1 6 2009 2 637 523921 4818170 203 40
18:00:54 3/17/2009 3 17 2009 18 633 521808 4818163 208 40
16:01:36 3/7/2009 3 7 2009 16 633 521255 4818161 209 40
18:00:13 4/13/2011 4 13 2011 18 654 524943 4818174 93 40
10:00:41 2/18/2014 2 18 2014 10 917 521955 4818163 208 40
14:00:23 1/6/2013 1 6 2013 14 663 524117 4818171 125 39
8:00:55 2/27/2011 2 27 2011 8 801 521664 4818162 208 40
6:00:42 2/20/2011 2 20 2011 6 650 521450 4818162 209 40
18:00:54 12/28/2008 12 28 2008 18 634 523648 4818169 203 40
20:00:20 3/22/2013 3 22 2013 20 658 521049 4818161 210 40
18:00:35 3/24/2009 3 24 2009 18 647 520489 4818159 200 39
4:00:54 1/20/2010 1 20 2010 4 644 525438 4818176 92 40
16:00:44 2/17/2011 2 17 2011 16 646 525733 4818177 91 40
22:00:48 3/21/2010 3 21 2010 22 643 520596 4818159 211 40
12:00:48 1/18/2009 1 18 2009 12 634 522225 4818165 207 40
4:00:49 2/12/2010 2 12 2010 4 647 523395 4818169 204 40
2:00:29 3/19/2014 3 19 2014 2 917 522330 4818165 207 40
22:00:53 3/18/2008 3 18 2008 22 635 523382 4818169 204 40
10:00:46 2/21/2010 2 21 2010 10 647 526056 4818179 90 40
12:00:53 1/26/2013 1 26 2013 12 677 521009 4818161 210 40



14:00:48 1/26/2011 1 26 2011 14 641 522232 4818165 207 40
4:00:53 2/9/2013 2 9 2013 4 679 524620 4818173 94 40
2:00:54 3/3/2012 3 3 2012 2 663 523402 4818169 204 40
0:00:47 3/20/2011 3 20 2011 0 663 521188 4818162 210 40
14:00:29 12/21/2013 12 21 2013 14 907 521987 4818164 208 40
12:00:54 1/3/2011 1 3 2011 12 801 521922 4818164 208 40
2:00:54 3/28/2011 3 28 2011 2 667 524584 4818173 94 40
4:00:56 12/23/2013 12 23 2013 4 911 525252 4818176 92 40
6:00:41 1/21/2010 1 21 2010 6 644 525400 4818177 92 40
2:00:53 1/30/2011 1 30 2011 2 641 521672 4818164 208 40
16:00:32 1/26/2011 1 26 2011 16 657 522256 4818165 207 40
16:01:14 1/11/2011 1 11 2011 16 647 523517 4818170 204 40
4:00:55 12/31/2010 12 31 2010 4 801 523319 4818169 204 40
18:00:53 3/4/2013 3 4 2013 18 677 521345 4818163 209 40
18:00:48 4/23/2008 4 23 2008 18 633 522613 4818167 206 40
8:00:52 2/5/2011 2 5 2011 8 642 524083 4818172 125 39
22:00:47 1/23/2010 1 23 2010 22 641 520340 4818160 201 6
12:00:54 12/21/2013 12 21 2013 12 907 521986 4818165 208 40
14:00:36 1/2/2014 1 2 2014 14 914 520978 4818162 210 40
0:00:53 3/17/2010 3 17 2010 0 651 525498 4818177 92 40
10:00:47 2/21/2010 2 21 2010 10 633 525975 4818179 91 40
22:00:54 3/21/2014 3 21 2014 22 679 521569 4818164 209 40
2:00:44 3/30/2011 3 30 2011 2 659 525639 4818178 91 40
4:00:54 3/13/2010 3 13 2010 4 643 525699 4818178 91 40
18:00:54 3/14/2010 3 14 2010 18 639 521146 4818162 210 40
20:00:32 3/1/2014 3 1 2014 20 907 521417 4818163 209 40
2:00:53 2/6/2010 2 6 2010 2 640 521129 4818162 210 40
4:00:47 1/12/2009 1 12 2009 4 633 523447 4818170 204 40
22:00:41 2/6/2013 2 6 2013 22 675 524050 4818172 125 39
6:00:53 2/9/2013 2 9 2013 6 679 524613 4818174 94 40
2:00:50 3/17/2010 3 17 2010 2 746 525686 4818178 91 40
2:00:54 3/13/2010 3 13 2010 2 643 525694 4818178 91 40
8:00:48 4/9/2011 4 9 2011 8 663 521830 4818165 208 40
0:00:47 3/20/2011 3 20 2011 0 667 521014 4818162 210 40
18:00:43 4/25/2011 4 25 2011 18 667 524280 4818173 125 39
12:05:22 12/29/2008 12 29 2008 12 632 524068 4818173 125 39
6:00:55 3/17/2010 3 17 2010 6 746 525707 4818179 91 40
2:00:47 1/12/2009 1 12 2009 2 633 523455 4818171 204 40
12:00:53 1/13/2013 1 13 2013 12 663 521913 4818165 208 40
14:00:43 2/13/2009 2 13 2009 14 634 525314 4818177 92 40
18:01:08 12/12/2012 12 12 2012 18 677 524938 4818176 93 40
0:00:46 1/14/2013 1 14 2013 0 677 520392 4818161 201 6
18:00:54 4/3/2010 4 3 2010 18 642 524559 4818175 94 40
8:00:56 12/5/2008 12 5 2008 8 633 521668 4818165 208 40
8:00:48 3/9/2012 3 9 2012 8 665 521650 4818165 208 40
18:00:41 4/4/2009 4 4 2009 18 643 520667 4818162 200 39
6:00:54 12/27/2010 12 27 2010 6 646 523466 4818171 204 40
16:00:36 1/29/2011 1 29 2011 16 641 520834 4818163 210 40
20:00:42 2/2/2013 2 2 2013 20 679 524062 4818173 125 39
4:01:11 1/11/2011 1 11 2011 4 639 524065 4818173 125 39
6:00:31 12/14/2013 12 14 2013 6 914 521774 4818166 208 40
6:00:55 3/11/2009 3 11 2009 6 633 522822 4818169 205 40
12:00:42 2/11/2014 2 11 2014 12 917 521868 4818166 208 40
10:00:47 3/27/2011 3 27 2011 10 663 521944 4818166 208 40



0:00:20 3/1/2013 3 1 2013 0 658 523953 4818173 203 40
10:01:11 1/26/2011 1 26 2011 10 801 524553 4818175 94 40
18:01:24 4/23/2009 4 23 2009 18 639 522665 4818169 206 40
18:00:57 4/11/2010 4 11 2010 18 640 523498 4818172 204 40
18:01:11 1/16/2011 1 16 2011 18 638 523781 4818173 203 40
6:00:47 4/22/2009 4 22 2009 6 646 523024 4818170 205 40
0:00:55 3/3/2012 3 3 2012 0 663 523405 4818171 204 40
18:00:26 12/6/2011 12 6 2011 18 667 526045 4818181 90 40
14:00:56 2/19/2010 2 19 2010 14 638 525519 4818179 92 40
20:01:48 3/25/2013 3 25 2013 20 679 524967 4818177 93 40
0:00:54 1/20/2010 1 20 2010 0 644 525471 4818179 92 40
8:00:41 2/14/2011 2 14 2011 8 650 521610 4818166 208 40
2:02:23 3/17/2010 3 17 2010 2 651 525497 4818179 92 40
4:00:48 3/16/2009 3 16 2009 4 643 522893 4818170 205 40
18:01:23 12/29/2013 12 29 2013 18 908 520874 4818164 210 40
0:00:54 4/3/2010 4 3 2010 0 652 525938 4818181 91 40
18:00:53 4/7/2009 4 7 2009 18 648 525716 4818180 91 40
10:00:47 12/21/2010 12 21 2010 10 650 521912 4818167 208 40
10:00:53 1/20/2011 1 20 2011 10 655 521511 4818166 209 40
18:00:42 4/10/2011 4 10 2011 18 658 522528 4818169 206 40
18:01:11 3/12/2011 3 12 2011 18 801 520679 4818164 200 39
2:00:54 1/23/2011 1 23 2011 2 646 521419 4818166 209 40
8:00:47 2/18/2010 2 18 2010 8 638 525316 4818180 92 40
4:00:59 1/23/2011 1 23 2011 4 646 521416 4818166 209 40
22:00:33 12/6/2011 12 6 2011 22 801 523348 4818173 204 40
14:00:48 2/19/2011 2 19 2011 14 655 521273 4818166 209 40
0:00:24 3/30/2011 3 30 2011 0 660 525637 4818181 91 40
4:00:37 3/15/2009 3 15 2009 4 637 523845 4818175 203 40
16:00:27 1/25/2009 1 25 2009 16 632 521562 4818167 209 40
6:00:54 1/23/2011 1 23 2011 6 801 524051 4818175 125 39
18:00:57 12/21/2012 12 21 2012 18 680 521311 4818166 209 40
8:00:54 4/7/2012 4 7 2012 8 673 525755 4818182 91 40
14:00:54 1/21/2010 1 21 2010 14 633 521679 4818168 208 40
4:00:56 4/6/2014 4 6 2014 4 917 525680 4818182 91 40
10:00:47 1/6/2010 1 6 2010 10 640 522129 4818169 207 40
22:01:26 1/22/2011 1 22 2011 22 646 521415 4818167 209 40
10:00:55 1/26/2010 1 26 2010 10 638 521418 4818167 209 40
2:01:15 3/6/2010 3 6 2010 2 642 524987 4818180 93 40
4:00:23 3/17/2010 3 17 2010 4 746 525710 4818182 91 40
10:00:54 3/22/2010 3 22 2010 10 652 522249 4818170 207 40
22:01:23 12/26/2009 12 26 2009 22 641 520710 4818165 200 39
18:00:53 1/7/2011 1 7 2011 18 646 521159 4818167 210 40
0:00:54 4/22/2009 4 22 2009 0 646 522987 4818173 205 40
4:00:45 3/22/2009 3 22 2009 4 640 525963 4818184 91 40
4:00:56 11/27/2010 11 27 2010 4 657 520328 4818164 201 6
22:01:11 2/6/2011 2 6 2011 22 650 521259 4818167 209 40
18:00:53 1/31/2011 1 31 2011 18 655 522140 4818170 207 40
18:00:54 2/21/2010 2 21 2010 18 646 525465 4818182 92 40
8:00:15 12/23/2008 12 23 2008 8 634 524147 4818177 125 39
22:00:54 4/3/2010 4 3 2010 22 642 524588 4818179 94 40
22:00:23 3/29/2011 3 29 2011 22 660 525649 4818183 91 40
0:00:48 12/17/2012 12 17 2012 0 670 525031 4818181 93 40
8:00:48 2/13/2011 2 13 2011 8 801 524300 4818178 125 39
0:00:41 4/18/2014 4 18 2014 0 908 521602 4818169 209 40



18:00:54 5/3/2010 5 3 2010 18 639 525299 4818182 92 40
4:00:42 12/20/2009 12 20 2009 4 640 523495 4818175 204 40
18:01:17 3/16/2010 3 16 2010 18 640 521936 4818170 208 40
14:01:11 2/27/2011 2 27 2011 14 638 521453 4818168 209 40
22:00:53 12/23/2009 12 23 2009 22 639 521891 4818170 208 40
4:00:10 2/5/2011 2 5 2011 4 638 523807 4818176 203 40
4:00:42 3/17/2010 3 17 2010 4 651 525498 4818183 92 40
14:00:47 2/12/2014 2 12 2014 14 907 525934 4818184 91 40
16:00:24 2/17/2009 2 17 2009 16 637 526263 4818186 90 40
18:01:17 12/24/2013 12 24 2013 18 909 521318 4818168 209 40
8:00:53 1/27/2011 1 27 2011 8 642 524311 4818178 125 39
18:00:48 12/29/2009 12 29 2009 18 647 520969 4818167 199 40
4:00:59 2/8/2014 2 8 2014 4 907 523582 4818176 204 40
8:00:42 1/23/2011 1 23 2011 8 801 524051 4818178 125 39
10:00:40 12/31/2010 12 31 2010 10 801 522735 4818173 206 40
4:00:43 1/23/2011 1 23 2011 4 801 524046 4818178 125 39
10:00:53 1/9/2014 1 9 2014 10 909 525781 4818184 91 40
14:00:53 3/18/2010 3 18 2010 14 643 521972 4818171 208 40
16:00:35 1/30/2011 1 30 2011 16 801 520685 4818167 200 39
16:01:23 2/26/2011 2 26 2011 16 655 520832 4818167 199 40
2:00:41 1/23/2011 1 23 2011 2 801 524109 4818178 125 39
22:00:49 3/10/2013 3 10 2013 22 663 524208 4818179 125 39
0:00:54 2/5/2011 2 5 2011 0 801 523346 4818176 204 40
10:00:57 1/20/2011 1 20 2011 10 639 521428 4818169 209 40
8:01:07 1/21/2011 1 21 2011 8 646 523253 4818175 204 40
0:00:23 4/1/2012 4 1 2012 0 658 520312 4818166 201 6
8:00:23 2/9/2011 2 9 2011 8 657 522816 4818174 205 40
10:00:55 3/26/2011 3 26 2011 10 801 521204 4818169 198 40
4:00:25 3/3/2011 3 3 2011 4 642 523752 4818177 203 40
0:00:53 2/7/2013 2 7 2013 0 675 524049 4818178 125 39
18:00:49 3/30/2011 3 30 2011 18 801 520648 4818167 200 39
0:00:53 2/10/2012 2 10 2012 0 663 524858 4818182 93 40
22:00:47 1/11/2014 1 11 2014 22 907 523716 4818177 203 40
18:00:42 12/22/2010 12 22 2010 18 657 521310 4818169 198 40
14:00:53 2/19/2010 2 19 2010 14 640 525529 4818184 92 40
2:00:23 1/30/2011 1 30 2011 2 657 521775 4818171 208 40
16:01:36 2/26/2014 2 26 2014 16 917 522730 4818174 206 40
0:01:11 11/23/2011 11 23 2011 0 662 524222 4818179 125 39
2:00:41 4/9/2009 4 9 2009 2 640 526198 4818187 90 40
2:00:47 2/29/2012 2 29 2012 2 663 523459 4818177 204 40
6:00:43 1/13/2009 1 13 2009 6 634 523598 4818177 204 40
12:00:50 3/27/2011 3 27 2011 12 663 521954 4818172 208 40
12:00:15 4/16/2008 4 16 2008 12 635 521126 4818169 199 40
18:01:47 5/16/2011 5 16 2011 18 667 522361 4818173 207 40
4:00:41 2/28/2014 2 28 2014 4 908 523420 4818177 204 40
4:00:53 1/28/2013 1 28 2013 4 663 520723 4818168 200 39
20:00:47 4/29/2013 4 29 2013 20 658 524472 4818180 94 40
4:00:20 1/1/2009 1 1 2009 4 634 523643 4818178 203 40
16:00:41 1/12/2014 1 12 2014 16 909 524071 4818179 125 39
22:00:48 1/2/2014 1 2 2014 22 907 520608 4818168 200 39
6:00:53 2/3/2013 2 3 2013 6 679 524116 4818179 125 39
18:00:48 3/9/2009 3 9 2009 18 637 523406 4818177 204 40
6:00:45 4/17/2008 4 17 2008 6 635 521168 4818170 199 40
4:01:12 11/21/2010 11 21 2010 4 647 522294 4818173 207 40



6:00:41 2/29/2012 2 29 2012 6 663 523467 4818177 204 40
12:01:04 2/21/2013 2 21 2013 12 679 520976 4818169 199 40
18:00:40 3/23/2008 3 23 2008 18 631 522882 4818175 205 40
10:00:46 2/8/2014 2 8 2014 10 909 521524 4818171 209 40
18:00:26 2/2/2013 2 2 2013 18 680 520920 4818169 199 40
18:00:41 4/17/2011 4 17 2011 18 665 522535 4818174 206 40
10:00:47 2/26/2011 2 26 2011 10 650 521301 4818170 198 40
22:00:54 3/2/2011 3 2 2011 22 642 523750 4818179 203 40
10:00:33 12/17/2013 12 17 2013 10 908 521674 4818172 208 40
12:00:47 2/19/2010 2 19 2010 12 640 525528 4818185 92 40
18:00:43 12/7/2011 12 7 2011 18 655 521379 4818171 198 40
22:00:47 2/20/2010 2 20 2010 22 643 525571 4818186 92 40
0:00:41 2/25/2012 2 25 2012 0 663 523430 4818178 204 40
14:00:33 3/6/2011 3 6 2011 14 801 521712 4818172 208 40
12:00:54 1/28/2009 1 28 2009 12 632 521455 4818171 198 40
22:00:45 4/5/2012 4 5 2012 22 665 522472 4818175 206 40
10:00:50 5/7/2009 5 7 2009 10 634 521924 4818173 208 40
0:00:44 2/29/2012 2 29 2012 0 663 523458 4818178 204 40
6:00:54 1/28/2013 1 28 2013 6 663 520725 4818169 200 39
18:00:42 2/24/2010 2 24 2010 18 640 524423 4818182 94 40
16:00:34 2/21/2010 2 21 2010 16 633 526000 4818187 91 40
8:00:48 4/11/2011 4 11 2011 8 658 522224 4818174 207 40
22:00:54 3/2/2014 3 2 2014 22 908 523428 4818178 204 40
12:00:53 2/8/2013 2 8 2013 12 680 524554 4818182 94 40
22:00:49 4/1/2012 4 1 2012 22 676 525473 4818186 92 40
18:01:34 2/26/2014 2 26 2014 18 917 523033 4818177 205 40
2:00:42 2/20/2011 2 20 2011 2 650 521451 4818172 198 40
4:00:53 2/7/2011 2 7 2011 4 638 523946 4818180 203 40
0:00:47 4/4/2010 4 4 2010 0 642 524586 4818183 94 40
2:00:56 4/16/2009 4 16 2009 2 637 525497 4818186 92 40
14:05:41 2/8/2011 2 8 2011 14 642 525616 4818186 92 40
8:00:36 3/22/2010 3 22 2010 8 640 522199 4818174 207 40
8:00:48 2/17/2013 2 17 2013 8 679 523483 4818179 204 40
2:00:47 2/7/2009 2 7 2009 2 637 525350 4818186 92 40
18:00:48 4/12/2012 4 12 2012 18 670 525512 4818186 92 40
22:00:44 3/27/2009 3 27 2009 22 648 521498 4818172 198 40
16:00:42 2/21/2010 2 21 2010 16 639 526081 4818188 90 40
16:00:42 3/22/2013 3 22 2013 16 658 521105 4818171 199 40
10:00:55 2/18/2014 2 18 2014 10 914 521956 4818174 208 40
0:00:38 4/15/2011 4 15 2011 0 650 525492 4818186 92 40
14:00:24 3/13/2010 3 13 2010 14 644 521374 4818172 198 40
2:00:31 4/14/2012 4 14 2012 2 666 525306 4818186 92 40
20:00:57 2/6/2013 2 6 2013 20 675 524010 4818181 203 40
12:00:44 3/22/2009 3 22 2009 12 634 521880 4818174 208 40
2:01:22 2/7/2011 2 7 2011 2 638 523946 4818181 203 40
18:00:53 2/17/2009 2 17 2009 18 632 526003 4818189 91 40
4:00:41 12/10/2010 12 10 2010 4 650 523543 4818180 204 40
4:00:50 12/21/2009 12 21 2009 4 647 523402 4818179 204 40
0:00:56 3/28/2009 3 28 2009 0 648 521501 4818173 198 40
14:01:12 3/22/2013 3 22 2013 14 658 521103 4818172 199 40
0:00:55 3/3/2011 3 3 2011 0 642 523753 4818181 203 40
16:00:26 2/13/2011 2 13 2011 16 642 525971 4818189 91 40
0:00:24 1/1/2009 1 1 2009 0 634 523674 4818180 203 40
6:00:44 1/28/2011 1 28 2011 6 655 524412 4818183 94 40



16:00:41 4/2/2011 4 2 2011 16 659 521124 4818172 199 40
12:00:53 2/8/2014 2 8 2014 12 909 521511 4818173 198 40
0:00:53 3/3/2014 3 3 2014 0 908 523426 4818180 204 40
2:00:29 4/17/2008 4 17 2008 2 635 521164 4818172 199 40
18:00:26 4/2/2011 4 2 2011 18 658 525480 4818187 92 40
20:00:54 3/31/2012 3 31 2012 20 665 522576 4818177 206 40
14:00:53 1/29/2011 1 29 2011 14 641 520854 4818172 199 40
10:00:48 2/24/2011 2 24 2011 10 647 522379 4818176 207 40
22:00:48 3/1/2014 3 1 2014 22 916 521424 4818173 198 40
2:00:29 1/12/2014 1 12 2014 2 907 523490 4818180 204 40
16:01:18 2/5/2013 2 5 2013 16 679 524073 4818182 125 39
12:00:48 2/19/2010 2 19 2010 12 638 525510 4818188 92 40
0:00:54 3/27/2010 3 27 2010 0 639 525524 4818188 92 40
10:00:53 4/16/2008 4 16 2008 10 633 521177 4818173 199 40
0:00:47 3/16/2010 3 16 2010 0 640 521473 4818174 198 40
8:00:23 3/28/2011 3 28 2011 8 655 522211 4818176 207 40
22:00:56 4/23/2009 4 23 2009 22 642 523943 4818182 203 40
18:00:13 12/14/2010 12 14 2010 18 638 521832 4818175 197 40
8:00:49 4/5/2011 4 5 2011 8 667 523912 4818182 203 40
16:00:36 2/13/2011 2 13 2011 16 646 525220 4818187 92 40
0:00:23 4/2/2012 4 2 2012 0 676 525474 4818188 92 40
18:01:22 4/15/2009 4 15 2009 18 642 524857 4818186 93 40
4:00:53 12/24/2009 12 24 2009 4 641 521057 4818173 199 40
4:00:50 4/19/2011 4 19 2011 4 666 525571 4818189 92 40
22:00:50 2/13/2010 2 13 2010 22 647 525328 4818188 92 40
18:01:11 4/25/2011 4 25 2011 18 654 524508 4818185 94 40
18:00:19 4/6/2011 4 6 2011 18 664 525892 4818190 91 40
4:00:47 2/20/2011 2 20 2011 4 650 521456 4818174 198 40
6:00:26 3/3/2011 3 3 2011 6 642 523750 4818182 203 40
6:00:48 12/10/2010 12 10 2010 6 650 523541 4818181 204 40
2:00:53 1/22/2010 1 22 2010 2 644 525459 4818188 92 40
22:00:56 2/18/2010 2 18 2010 22 639 524070 4818183 125 39
16:00:54 2/14/2011 2 14 2011 16 801 524733 4818186 94 40
22:00:48 12/17/2008 12 17 2008 22 633 524410 4818185 125 39
22:00:48 4/14/2011 4 14 2011 22 650 525494 4818189 92 40
22:00:33 4/25/2008 4 25 2008 22 634 520685 4818172 200 39
12:00:14 4/15/2009 4 15 2009 12 634 521475 4818175 198 40
18:00:54 2/5/2013 2 5 2013 18 679 523892 4818183 203 40
4:00:54 2/29/2012 2 29 2012 4 663 523457 4818181 204 40
2:00:48 3/21/2011 3 21 2011 2 664 521076 4818174 199 40
6:00:42 4/17/2008 4 17 2008 6 633 521153 4818174 199 40
12:00:47 12/29/2009 12 29 2009 12 641 521181 4818174 199 40
0:00:53 12/31/2009 12 31 2009 0 643 523454 4818181 204 40
20:00:48 1/11/2014 1 11 2014 20 907 523718 4818182 203 40
6:01:18 1/23/2011 1 23 2011 6 646 521427 4818175 198 40
0:00:10 3/19/2008 3 19 2008 0 632 523501 4818182 204 40
8:00:35 4/20/2008 4 20 2008 8 631 522398 4818178 207 40
14:00:08 3/11/2011 3 11 2011 14 801 522249 4818178 207 40
20:00:59 1/2/2014 1 2 2014 20 907 520606 4818172 200 39
16:00:54 1/1/2011 1 1 2011 16 654 520606 4818172 200 39
22:00:42 1/3/2011 1 3 2011 22 801 520894 4818173 199 40
2:00:43 5/4/2011 5 4 2011 2 667 522985 4818180 205 40
0:00:53 3/19/2010 3 19 2010 0 655 522386 4818178 207 40
20:00:56 1/26/2013 1 26 2013 20 677 520955 4818174 199 40



22:01:11 1/16/2011 1 16 2011 22 638 523768 4818183 203 40
18:00:48 3/24/2008 3 24 2008 18 634 523042 4818181 205 40
0:00:47 3/5/2010 3 5 2010 0 640 524182 4818185 125 39
16:00:55 1/2/2014 1 2 2014 16 914 520944 4818174 199 40
6:00:54 4/30/2009 4 30 2009 6 640 521543 4818176 198 40
22:00:54 4/7/2012 4 7 2012 22 670 525356 4818189 92 40
12:00:54 1/28/2011 1 28 2011 12 642 525518 4818190 92 40
18:00:23 12/22/2012 12 22 2012 18 658 521462 4818176 198 40
8:00:51 1/18/2011 1 18 2011 8 657 521318 4818175 198 40
8:00:50 12/12/2010 12 12 2010 8 641 524123 4818185 125 39
0:00:44 1/4/2011 1 4 2011 0 801 520900 4818174 199 40
2:00:47 2/25/2011 2 25 2011 2 650 523456 4818183 204 40
18:00:42 1/3/2011 1 3 2011 18 801 520895 4818174 199 40
10:01:24 5/6/2011 5 6 2011 10 667 521864 4818177 197 40
18:00:55 1/8/2013 1 8 2013 18 665 523485 4818183 204 40
4:00:41 4/24/2009 4 24 2009 4 642 523666 4818183 203 40
4:01:11 3/9/2013 3 9 2013 4 679 521415 4818176 198 40
16:01:53 3/6/2011 3 6 2011 16 655 520907 4818174 199 40
8:00:47 1/28/2011 1 28 2011 8 655 524407 4818186 125 39
10:00:37 2/12/2012 2 12 2012 10 658 521977 4818178 197 40
22:00:41 1/10/2014 1 10 2014 22 908 523924 4818185 203 40
2:00:31 3/27/2010 3 27 2010 2 746 525894 4818192 91 40
2:00:54 3/28/2009 3 28 2009 2 648 521501 4818176 198 40
12:01:43 2/15/2013 2 15 2013 12 679 524850 4818188 93 40
6:00:42 3/27/2009 3 27 2009 6 648 521490 4818177 198 40
6:00:46 3/13/2010 3 13 2010 6 644 522774 4818181 206 40
16:01:04 3/20/2010 3 20 2010 16 643 521208 4818176 198 40
18:00:42 4/8/2009 4 8 2009 18 637 525697 4818191 91 40
18:00:26 2/9/2013 2 9 2013 18 679 523911 4818185 203 40
18:00:52 2/9/2013 2 9 2013 18 680 523877 4818185 203 40
22:00:53 2/2/2013 2 2 2013 22 679 524067 4818185 125 39
10:00:53 1/29/2011 1 29 2011 10 641 521414 4818177 198 40
12:00:47 1/31/2010 1 31 2010 12 641 521242 4818176 198 40
0:00:55 12/19/2010 12 19 2010 0 638 523321 4818183 204 40
6:00:53 1/12/2009 1 12 2009 6 633 523491 4818184 204 40
22:00:20 3/27/2009 3 27 2009 22 634 521338 4818176 198 40
20:00:46 3/16/2014 3 16 2014 20 679 522749 4818181 206 40
2:00:47 3/22/2008 3 22 2008 2 637 521387 4818177 198 40
16:00:47 2/4/2012 2 4 2012 16 658 521345 4818177 198 40
14:00:57 3/24/2011 3 24 2011 14 654 522370 4818180 196 40
22:00:50 4/30/2009 4 30 2009 22 634 521980 4818179 197 40
18:00:53 2/2/2009 2 2 2009 18 633 523625 4818184 203 40
0:00:42 1/3/2009 1 3 2009 0 633 523936 4818185 203 40
14:00:24 4/16/2008 4 16 2008 14 636 521114 4818176 199 40
2:00:56 3/3/2011 3 3 2011 2 642 523753 4818185 203 40
2:00:53 2/5/2011 2 5 2011 2 801 523430 4818184 204 40
6:00:47 12/31/2010 12 31 2010 6 638 523399 4818184 204 40
8:00:48 3/26/2011 3 26 2011 8 660 521926 4818179 197 40
22:00:48 2/2/2009 2 2 2009 22 633 523626 4818185 203 40
4:00:42 2/1/2013 2 1 2013 4 663 523428 4818184 204 40
16:00:32 2/15/2013 2 15 2013 16 663 524056 4818186 125 39
10:00:48 4/24/2009 4 24 2009 10 639 521728 4818178 197 40
14:01:05 2/17/2014 2 17 2014 14 917 521663 4818178 197 40
22:00:54 11/19/2010 11 19 2010 22 643 521898 4818179 197 40



4:00:20 2/26/2009 2 26 2009 4 637 525813 4818193 91 40
2:00:55 11/22/2010 11 22 2010 2 643 522285 4818180 196 40
8:00:51 2/17/2010 2 17 2010 8 640 525502 4818192 92 40
2:00:55 12/30/2010        12      30      2010    2       642     523350  4818184 204     40
22:00:41        2/25/2012       2       25      2012    22      663     523492  4818184 204     40
20:00:55        1/10/2014       1       10      2014    20      908     523922  4818186 203     40
22:00:23        3/30/2008       3       30      2008    22      637     523668  4818185 203     40
18:00:36        12/23/2012      12      23      2012    18      663     521227  4818177 198     40
4:00:53 4/17/2008       4       17      2008    4       635     521162  4818177 199     40
4:01:09 12/31/2010      12      31      2010    4       638     523402  4818184 204     40
22:00:54        3/1/2014        3       1       2014    22      679     521400  4818178 198     40
18:01:48        1/20/2011       1       20      2011    18      646     523501  4818185 204     40
0:00:44 3/31/2008       3       31      2008    0       637     523688  4818186 203     40
18:01:24        3/27/2009       3       27      2009    18      648     521502  4818178 198     40
0:00:41 5/1/2009        5       1       2009    0       634     521976  4818180 197     40
2:00:49 1/1/2009        1       1       2009    2       634     523652  4818186 203     40
0:00:54 1/17/2011       1       17      2011    0       638     523777  4818186 203     40
22:00:46        2/12/2010       2       12      2010    22      638     524198  4818188 125     39
2:00:24 1/21/2011       1       21      2011    2       642     524334  4818188 125     39
16:00:53        1/28/2011       1       28      2011    16      647     521762  4818179 197     40
14:00:47        4/2/2011        4       2       2011    14      659     521130  4818177 199     40
14:00:42        12/29/2008      12      29      2008    14      632     524083  4818187 125     39
14:00:23        2/21/2010       2       21      2010    14      633     525976  4818194 91      40
12:00:44        4/9/2011        4       9       2011    12      658     521885  4818180 197     40
22:00:54        3/15/2010       3       15      2010    22      640     521467  4818179 198     40
0:00:41 12/20/2012      12      20      2012    0       658     521492  4818179 198     40
18:00:48        3/17/2010       3       17      2010    18      643     522266  4818181 196     40
6:00:54 12/30/2009      12      30      2009    6       646     522275  4818181 196     40
16:00:43        3/1/2011        3       1       2011    16      650     523444  4818185 204     40
22:00:55        4/1/2011        4       1       2011    22      650     521588  4818179 198     40
12:00:55        1/29/2011       1       29      2011    12      641     521414  4818179 198     40
10:00:41        12/21/2013      12      21      2013    10      911     526248  4818196 90      40
4:02:18 1/15/2010       1       15      2010    4       646     523414  4818185 204     40
16:00:54        2/14/2011       2       14      2011    16      638     521581  4818179 198     40
18:00:54        2/6/2014        2       6       2014    18      907     523866  4818187 203     40
18:00:41        4/8/2014        4       8       2014    18      679     522066  4818181 196     40
18:00:50        2/8/2014        2       8       2014    18      907     525287  4818192 92      40
4:00:53 11/22/2010      11      22      2010    4       643     522330  4818182 196     40
0:00:47 3/28/2009       3       28      2009    0       634     521338  4818179 198     40
0:00:43 12/24/2009      12      24      2009    0       641     521098  4818178 199     40
2:00:56 2/26/2009       2       26      2009    2       637     525816  4818194 91      40
18:00:56        2/21/2010       2       21      2010    18      638     525366  4818193 92      40
2:00:51 11/24/2010      11      24      2010    2       638     521847  4818180 197     40
2:01:19 3/3/2012        3       3       2012    2       666     523355  4818185 204     40
16:00:50        1/10/2011       1       10      2011    16      639     524636  4818190 94      40
0:00:47 2/3/2009        2       3       2009    0       633     523624  4818186 203     40
2:00:52 2/26/2012       2       26      2012    2       665     523501  4818186 204     40
4:00:50 3/27/2009       3       27      2009    4       648     521492  4818179 198     40
8:00:48 12/13/2008      12      13      2008    8       634     522393  4818182 196     40
18:00:53        12/19/2009      12      19      2009    18      640     523469  4818186 204     40
18:00:27        2/8/2011        2       8       2011    18      642     523658  4818187 203     40
18:00:54        12/29/2010      12      29      2010    18      638     523399  4818186 204     40
8:00:53 11/17/2010      11      17      2010    8       646     524931  4818191 93      40
2:00:54 1/15/2010       1       15      2010    2       646     523410  4818186 204     40



2:00:54 3/22/2008       3       22      2008    2       632     521461  4818179 198     40
18:00:54        2/12/2010       2       12      2010    18      638     524199  4818189 125     39
22:00:51        3/12/2011       3       12      2011    22      654     521383  4818179 198     40
6:00:47 2/28/2014       2       28      2014    6       908     523453  4818186 204     40
2:00:54 12/10/2010      12      10      2010    2       650     523499  4818186 204     40
0:00:54 3/27/2014       3       27      2014    0       913     525292  4818193 92      40
0:01:11 4/24/2012       4       24      2012    0       672     522711  4818184 195     40
22:00:25        3/26/2010       3       26      2010    22      654     525683  4818194 91      40
16:00:54        1/28/2011       1       28      2011    16      654     521756  4818181 197     40
18:00:58        1/17/2009       1       17      2009    18      634     524112  4818189 125     39
22:00:45        1/7/2011        1       7       2011    22      646     521138  4818179 199     40
6:00:20 4/15/2010       4       15      2010    6       654     521325  4818179 198     40
18:00:43        12/8/2008       12      8       2008    18      633     521714  4818181 197     40
22:00:53        1/22/2010       1       22      2010    22      638     523420  4818186 204     40
8:00:53 12/31/2010      12      31      2010    8       801     523316  4818186 204     40
2:00:54 4/30/2009       4       30      2009    2       644     525321  4818193 92      40
20:00:48        4/24/2014       4       24      2014    20      917     523324  4818186 204     40
0:00:53 2/24/2014       2       24      2014    0       908     523396  4818186 204     40
22:00:53        4/14/2011       4       14      2011    22      664     525379  4818194 92      40
6:00:53 12/31/2010      12      31      2010    6       801     523317  4818186 204     40
2:00:49 4/24/2009       4       24      2009    2       642     523667  4818187 203     40
4:00:53 4/30/2009       4       30      2009    4       644     525319  4818193 92      40
2:00:23 1/4/2012        1       4       2012    2       658     521097  4818179 199     40
0:00:47 4/1/2009        4       1       2009    0       644     523558  4818187 204     40
2:00:57 12/27/2010      12      27      2010    2       646     523433  4818187 204     40
18:00:48        3/14/2011       3       14      2011    18      654     524183  4818189 125     39
8:00:49 3/28/2013       3       28      2013    8       658     524205  4818190 125     39
16:00:08        12/20/2008      12      20      2008    16      635     525288  4818194 92      40
16:00:20        4/10/2010       4       10      2010    16      652     521925  4818182 197     40
18:00:55        2/19/2010       2       19      2010    18      638     525222  4818194 92      40
8:00:48 12/15/2013      12      15      2013    8       909     526193  4818197 90      40
4:00:21 2/7/2009        2       7       2009    4       637     525344  4818194 92      40
16:00:54        3/31/2009       3       31      2009    16      634     522458  4818184 195     40
22:00:24        2/24/2011       2       24      2011    22      650     523495  4818188 193     40
6:00:30 4/2/2014        4       2       2014    6       913     522159  4818183 196     40
0:00:44 4/17/2008       4       17      2008    0       635     521100  4818180 199     40
0:00:48 3/19/2010       3       19      2010    0       801     522605  4818185 195     40
2:00:54 12/22/2012      12      22      2012    2       680     521493  4818181 198     40
18:00:54        1/30/2009       1       30      2009    18      633     522716  4818185 195     40
16:00:38        1/6/2013        1       6       2013    16      663     524061  4818190 125     39
0:00:56 1/29/2011       1       29      2011    0       646     523660  4818188 203     40
16:00:24        1/12/2010       1       12      2010    16      641     521502  4818181 198     40
6:00:54 3/28/2009       3       28      2009    6       648     521513  4818181 198     40
4:00:47 12/16/2010      12      16      2010    4       638     521957  4818183 197     40
6:00:53 4/18/2014       4       18      2014 6 916 521621 4818182 197 40
18:00:48 1/27/2011 1 27 2011 18 650 523912 4818189 203 40
16:00:47 3/17/2011 3 17 2011 16 658 521968 4818183 197 40
18:00:53 5/10/2011 5 10 2011 18 667 522731 4818185 195 40
2:00:20 12/7/2010 12 7 2010 2 654 523548 4818188 193 40
6:00:20 4/19/2011 4 19 2011 6 666 525559 4818196 92 40
12:00:56 1/6/2013 1 6 2013 12 663 524156 4818190 125 39
0:00:55 2/26/2012 2 26 2012 0 663 523486 4818188 193 40
18:00:52 2/6/2013 2 6 2013 18 675 524076 4818190 125 39
0:01:08 1/22/2010 1 22 2010 0 644 525454 4818195 92 40



18:00:54 3/20/2011 3 20 2011 18 663 521983 4818183 197 40
6:00:50 11/25/2011 11 25 2011 6 667 523879 4818190 203 40
14:00:23 4/25/2011 4 25 2011 14 665 522412 4818184 195 40
18:00:53 2/7/2009 2 7 2009 18 637 525344 4818195 92 40
2:00:27 2/1/2013 2 1 2013 2 663 523421 4818188 193 40
4:00:47 1/28/2011 1 28 2011 4 646 524323 4818191 125 39
8:01:17 12/30/2010 12 30 2010 8 642 523331 4818188 193 40
2:00:56 3/31/2012 3 31 2012 2 670 525789 4818197 91 40
22:00:50 1/26/2011 1 26 2011 22 642 523872 4818190 203 40
22:00:42 4/2/2008 4 2 2008 22 635 523396 4818188 193 40
14:00:47 3/25/2011 3 25 2011 14 663 522018 4818183 196 40
2:00:32 12/24/2009 12 24 2009 2 639 522055 4818184 196 40
4:00:54 12/21/2009 12 21 2009 4 643 523770 4818189 192 40
22:00:54 3/9/2010 3 9 2010 22 647 525410 4818195 92 40
8:00:57 1/9/2011 1 9 2011 8 638 522758 4818186 195 40
18:00:41 4/6/2014 4 6 2014 18 917 522775 4818186 195 40
8:00:20 4/9/2011 4 9 2011 8 660 521846 4818183 197 40
2:00:49 3/13/2011 3 13 2011 2 801 521291 4818181 198 40
8:00:54 3/19/2012 3 19 2012 8 658 521446 4818182 198 40
14:00:47 12/26/2009 12 26 2009 14 643 521909 4818183 197 40
18:01:52 2/1/2010 2 1 2010 18 640 523466 4818189 193 40
12:01:24 3/15/2014 3 15 2014 12 909 521354 4818182 198 40
22:00:53 12/23/2009 12 23 2009 22 640 522178 4818184 196 40
18:00:48 4/13/2011 4 13 2011 18 650 525409 4818196 92 40
2:00:47 4/3/2010 4 3 2010 2 652 525970 4818198 91 40
6:00:49 2/26/2009 2 26 2009 6 637 525817 4818198 91 40
16:00:32 3/11/2010 3 11 2010 16 641 522034 4818184 196 40
18:00:44 1/10/2009 1 10 2009 18 634 523668 4818190 192 40
12:00:54 2/8/2013 2 8 2013 12 679 524550 4818193 94 40
6:00:53 3/22/2009 3 22 2009 6 645 525435 4818196 92 40
4:00:48 12/5/2008 12 5 2008 4 633 521866 4818184 197 40
4:00:35 2/5/2011 2 5 2011 4 801 523431 4818189 193 40
4:00:42 1/23/2010 1 23 2010 4 638 523518 4818189 193 40
10:00:42 4/22/2011 4 22 2011 10 663 521649 4818183 197 40
22:00:54 2/19/2010 2 19 2010 22 638 525219 4818196 92 40
0:00:17 3/10/2010 3 10 2010 0 647 525426 4818196 92 40
10:00:20 4/6/2012 4 6 2012 10 677 521703 4818183 197 40
18:00:54 3/18/2008 3 18 2008 18 635 523383 4818189 193 40
18:00:20 1/19/2010 1 19 2010 18 642 525638 4818197 91 40
0:00:47 2/25/2011 2 25 2011 0 650 523497 4818189 193 40
20:00:21 12/19/2012 12 19 2012 20 658 521497 4818183 198 40
8:00:54 12/25/2009 12 25 2009 8 639 521768 4818184 197 40
6:00:55 12/7/2010 12 7 2010 6 654 523483 4818190 193 40
16:00:48 12/29/2008 12 29 2008 16 632 524074 4818192 124 39
8:00:48 4/3/2011 4 3 2011 8 641 521492 4818183 198 40
20:00:54 4/4/2014 4 4 2014 20 909 525013 4818195 93 40
14:00:47 1/16/2011 1 16 2011 14 650 521518 4818183 198 40
14:00:42 1/31/2010 1 31 2010 14 641 521236 4818182 198 40
8:00:48 2/17/2013 2 17 2013 8 663 523490 4818190 193 40
0:00:38 3/2/2014 3 2 2014 0 679 521397 4818183 198 40
18:00:42 12/27/2009 12 27 2009 18 646 521880 4818185 197 40
18:00:54 12/16/2013 12 16 2013 18 914 521101 4818182 199 40
22:00:12 2/28/2012 2 28 2012 22 663 523480 4818190 193 40
0:00:29 12/30/2010 12 30 2010 0 642 523352 4818190 193 40



16:00:24 4/10/2010 4 10 2010 16 647 521821 4818184 197 40
8:00:52 3/18/2010 3 18 2010 8 639 522047 4818185 196 40
14:00:35 2/27/2011 2 27 2011 14 801 521409 4818183 198 40
20:00:39 4/19/2014 4 19 2014 20 908 522522 4818187 195 40
22:00:54 12/29/2009 12 29 2009 22 639 521788 4818185 197 40
8:00:44 2/17/2013 2 17 2013 8 666 523534 4818190 193 40
4:00:47 4/10/2009 4 10 2009 4 637 521129 4818183 199 40
4:00:55 11/19/2010 11 19 2010 4 650 523524 4818191 193 40
2:00:47 3/6/2014 3 6 2014 2 907 522978 4818189 194 40
20:00:53 2/27/2013 2 27 2013 20 679 520999 4818182 199 40
6:00:50 3/13/2011 3 13 2011 6 801 521352 4818184 198 40
6:00:56 4/8/2014 4 8 2014 6 914 520466 4818181 200 39
4:00:48 3/28/2009 3 28 2009 4 648 521513 4818184 198 40
8:00:55 3/30/2012 3 30 2012 8 675 524523 4818195 86 40
18:00:24 3/13/2011 3 13 2011 18 801 520735 4818182 200 39
10:00:47 1/16/2011 1 16 2011 10 657 521285 4818184 198 40
22:00:43 4/7/2009 4 7 2009 22 640 525927 4818200 91 40
18:01:11 3/2/2010 3 2 2010 18 647 521686 4818185 197 40
18:00:51 4/12/2010 4 12 2010 18 653 522526 4818188 195 40
8:01:03 3/4/2014 3 4 2014 8 913 526364 4818202 90 40
4:00:54 4/17/2008 4 17 2008 4 633 521147 4818183 199 40
8:00:47 3/14/2009 3 14 2009 8 634 522071 4818186 196 40
0:00:54 3/22/2008 3 22 2008 0 637 521551 4818185 198 40
0:00:47 12/10/2010 12 10 2010 0 650 523500 4818191 193 40
12:00:55 1/26/2011 1 26 2011 12 657 522165 4818187 196 40
8:00:41 1/28/2011 1 28 2011 8 642 524448 4818195 86 40
14:00:25 12/25/2009 12 25 2009 14 647 521527 4818185 198 40
6:00:08 1/6/2009 1 6 2009 6 637 523878 4818193 192 40
10:00:54 3/1/2011 3 1 2011 10 653 522478 4818188 195 40
0:00:41 2/8/2009 2 8 2009 0 637 525340 4818198 88 40
22:00:48 3/11/2012 3 11 2012 22 663 523377 4818191 193 40
22:00:53 4/2/2008 4 2 2008 22 634 523428 4818191 193 40
18:01:17 4/14/2011 4 14 2011 18 664 525640 4818199 85 40
16:00:50 4/5/2011 4 5 2011 16 650 525963 4818201 85 40
18:00:54 1/26/2011 1 26 2011 18 646 523321 4818191 193 40
8:00:41 1/7/2010 1 7 2010 8 647 521510 4818185 198 40
4:00:54 4/2/2014 4 2 2014 4 918 522206 4818187 196 40
0:00:53 4/1/2009 4 1 2009 0 634 523632 4818192 192 40
0:00:54 4/9/2014 4 9 2014 0 917 522774 4818189 195 40
16:01:05 1/8/2011 1 8 2011 16 641 521336 4818184 198 40
8:00:47 4/9/2009 4 9 2009 8 635 521661 4818186 197 40
12:00:50 3/26/2009 3 26 2009 12 635 522011 4818187 196 40
8:01:11 4/11/2011 4 11 2011 8 665 522302 4818188 196 40
12:00:56 2/8/2014 2 8 2014 12 917 521484 4818185 198 40
16:00:54 2/28/2014 2 28 2014 16 908 525948 4818201 85 40
16:01:09 4/14/2013 4 14 2013 16 677 521927 4818187 197 40
22:00:54 4/19/2009 4 19 2009 22 640 525931 4818201 85 40
0:00:47 2/2/2010 2 2 2010 0 640 523518 4818192 193 40
0:00:42 3/13/2011 3 13 2011 0 654 521385 4818185 198 40
0:00:53 3/2/2014 3 2 2014 0 916 521419 4818185 198 40
10:00:31 1/3/2011 1 3 2011 10 646 521459 4818185 198 40
0:00:33 1/1/2014 1 1 2014 0 909 523524 4818192 193 40
4:00:50 2/18/2009 2 18 2009 4 632 525946 4818201 85 40
8:00:48 1/6/2009 1 6 2009 8 637 523886 4818194 192 40



4:01:17 11/25/2013 11 25 2013 4 914 521973 4818187 197 40
16:00:44 12/29/2009 12 29 2009 16 640 521126 4818184 199 40
2:00:40 4/15/2011 4 15 2011 2 664 525182 4818198 87 40
0:00:55 11/26/2010 11 26 2010 0 640 521590 4818186 198 40
22:00:56 4/27/2011 4 27 2011 22 666 524891 4818197 87 40
18:00:54 4/14/2009 4 14 2009 18 643 525197 4818199 87 40
18:01:24 4/16/2011 4 16 2011 18 662 525520 4818200 88 40
4:00:45 12/7/2010 12 7 2010 4 654 523514 4818193 193 40
16:00:42 3/17/2011 3 17 2011 16 660 522845 4818190 194 40
6:01:12 2/5/2011 2 5 2011 6 801 523427 4818192 193 40
8:00:48 1/27/2011 1 27 2011 8 646 524380 4818196 124 39
16:00:44 2/13/2009 2 13 2009 16 632 522778 4818190 195 40
0:00:46 2/14/2009 2 14 2009 0 634 523635 4818193 192 40
2:00:53 1/8/2013 1 8 2013 2 677 520551 4818183 200 39
8:00:41 3/26/2011 3 26 2011 8 664 521816 4818187 197 40
0:00:55 4/1/2009 4 1 2009 0 646 523505 4818193 193 40
18:00:15 12/22/2008 12 22 2008 18 633 524383 4818196 124 39
20:00:53 2/15/2013 2 15 2013 20 679 523446 4818193 193 40
2:00:47 2/7/2011 2 7 2011 2 657 523361 4818193 193 40
12:00:53 1/7/2010 1 7 2010 12 633 521745 4818187 197 40
8:01:42 12/27/2010 12 27 2010 8 638 523488 4818193 193 40
0:00:14 3/17/2009 3 17 2009 0 637 523365 4818193 193 40
2:00:48 3/10/2012 3 10 2012 2 665 521540 4818187 198 40
6:00:50 2/7/2009 2 7 2009 6 637 525348 4818200 88 40
22:00:43 12/19/2012 12 19 2012 22 658 521489 4818187 198 40
10:00:17 4/25/2008 4 25 2008 10 633 521835 4818188 197 40
0:00:54 12/15/2008 12 15 2008 0 634 522668 4818191 195 40
2:00:57 1/23/2010 1 23 2010 2 638 523521 4818194 193 40
0:00:54 1/5/2010 1 5 2010 0 640 522131 4818189 196 40
14:01:06 1/5/2011 1 5 2011 14 646 522659 4818191 195 40
22:00:47 4/7/2009 4 7 2009 22 648 525581 4818201 88 40
18:00:53 12/18/2010 12 18 2010 18 638 521962 4818188 197 40
2:00:41 2/10/2014 2 10 2014 2 908 523329 4818193 193 40
4:00:58 2/3/2013 2 3 2013 4 679 524090 4818196 124 39
14:00:29 3/14/2014 3 14 2014 14 909 522072 4818189 196 40
2:00:53 12/10/2013 12 10 2013 2 917 522652 4818191 195 40
4:00:53 12/28/2009 12 28 2009 4 646 522261 4818190 196 40
2:00:34 4/9/2013 4 9 2013 2 679 522550 4818191 195 40
4:00:53 4/8/2014 4 8 2014 4 914 520446 4818184 200 39
18:00:53 3/24/2008 3 24 2008 18 635 523519 4818194 193 40
16:00:41 12/25/2011 12 25 2011 16 658 521463 4818187 198 40
4:00:39 12/21/2009 12 21 2009 4 644 525497 4818201 88 40
22:00:54 1/27/2011 1 27 2011 22 801 523774 4818195 192 40
0:00:53 4/20/2009 4 20 2009 0 640 525925 4818203 85 40
2:00:47 5/3/2009 5 3 2009 2 640 523399 4818194 193 40
6:00:53 12/27/2010 12 27 2010 6 638 523486 4818194 193 40
6:00:53 1/7/2010 1 7 2010 6 641 521413 4818187 198 40
8:00:13 12/10/2010 12 10 2010 8 642 525570 4818202 88 40
12:00:56 3/13/2010 3 13 2010 12 641 521580 4818188 198 40
2:01:11 2/3/2013 2 3 2013 2 679 524072 4818196 124 39
14:00:39 1/29/2011 1 29 2011 14 655 520999 4818186 199 40
18:00:23 4/4/2010 4 4 2010 18 653 521967 4818189 197 40
12:00:44 4/25/2008 4 25 2008 12 633 522247 4818190 196 40
12:00:55 1/29/2010 1 29 2010 12 647 522143 4818190 196 40



4:00:47 3/13/2011 3 13 2011 4 801 521355 4818187 198 40
16:00:22 1/22/2011 1 22 2011 16 646 520920 4818186 199 40
0:00:53 12/27/2010 12 27 2010 0 646 523429 4818194 193 40
6:00:26 2/10/2014 2 10 2014 6 907 523654 4818195 192 40
2:00:53 12/28/2009 12 28 2009 2 646 522276 4818190 196 40
16:01:24 1/10/2011 1 10 2011 16 801 524732 4818199 86 40
2:00:29 12/5/2008 12 5 2008 2 633 521739 4818189 197 40
14:00:54 3/25/2011 3 25 2011 14 650 522056 4818190 196 40
22:01:45 4/17/2014 4 17 2014 22 908 521234 4818187 198 40
12:00:16 4/6/2008 4 6 2008 12 633 522193 4818190 196 40
18:00:54 4/16/2011 4 16 2011 18 655 523260 4818194 193 40
8:00:53 3/25/2009 3 25 2009 8 633 521715 4818189 197 40
0:07:14 11/26/2013 11 26 2013 0 657 521156 4818187 199 40
18:00:54 1/9/2013 1 9 2013 18 679 523300 4818194 193 40
0:00:54 1/23/2010 1 23 2010 0 638 523517 4818195 193 40
14:00:46 12/29/2009 12 29 2009 14 641 521241 4818187 198 40
2:00:56 1/17/2011 1 17 2011 2 642 523897 4818196 192 40
14:00:35 2/11/2014 2 11 2014 14 916 521859 4818189 197 40
12:00:26 3/26/2009 3 26 2009 12 639 521495 4818188 198 40
0:00:47 12/25/2013 12 25 2013 0 911 523493 4818195 193 40
0:00:55 12/27/2009 12 27 2009 0 641 520719 4818186 200 39
16:00:53 2/8/2011 2 8 2011 16 650 520892 4818187 199 40
12:00:12 4/16/2008 4 16 2008 12 633 521194 4818188 199 40
18:00:53 1/28/2011 1 28 2011 18 646 523917 4818197 192 40
10:00:55 11/29/2010 11 29 2010 10 646 525219 4818201 88 40
0:00:43 3/30/2011 3 30 2011 0 655 521488 4818189 198 40
2:00:43 1/11/2011 1 11 2011 2 801 523895 4818197 192 40
18:00:53 3/27/2012 3 27 2012 18 678 523579 4818196 193 40
8:00:54 3/15/2009 3 15 2009 8 634 522104 4818191 196 40
10:00:13 4/22/2011 4 22 2011 10 801 521994 4818190 197 40
18:00:50 3/29/2011 3 29 2011 18 650 523576 4818196 193 40
10:00:48 1/7/2011 1 7 2011 10 650 522831 4818193 194 40
8:00:42 3/28/2011 3 28 2011 8 658 522119 4818191 196 40
18:00:54 3/24/2009 3 24 2009 18 642 522580 4818192 195 40
12:00:44 1/9/2014 1 9 2014 12 917 524012 4818197 192 40
14:00:54 12/28/2010 12 28 2010 14 638 523772 4818197 192 40
20:00:44 3/1/2014 3 1 2014 20 916 521419 4818189 198 40
4:00:53 3/15/2010 3 15 2010 4 640 521137 4818188 199 40
2:01:01 3/19/2010 3 19 2010 2 639 522840 4818193 194 40
2:01:43 4/1/2009 4 1 2009 2 646 523504 4818196 193 40
10:01:18 2/26/2014 2 26 2014 10 679 522458 4818192 195 40
22:00:48 2/7/2009 2 7 2009 22 637 525340 4818203 88 40
14:00:56 1/10/2009 1 10 2009 14 634 523648 4818196 192 40
4:00:54 1/28/2011 1 28 2011 4 642 524480 4818199 86 40
16:00:51 12/25/2008 12 25 2008 16 635 524254 4818199 124 39
4:01:25 2/6/2013 2 6 2013 4 663 523575 4818196 193 40
18:00:15 1/20/2010 1 20 2010 18 633 520954 4818188 199 40
0:01:05 3/20/2011 3 20 2011 0 668 521146 4818188 199 40
8:00:42 1/7/2010 1 7 2010 8 641 521414 4818189 198 40
0:00:21 1/28/2011 1 28 2011 0 801 523779 4818197 192 40
4:00:49 1/14/2013 1 14 2013 4 677 520331 4818186 201 6
12:00:42 2/19/2011 2 19 2011 12 657 521452 4818189 198 40
18:00:55 11/27/2010 11 27 2010 18 646 522279 4818192 196 40
18:00:24 4/21/2011 4 21 2011 18 658 523980 4818198 192 40



6:00:56 1/28/2011 1 28 2011 6 642 524450 4818199 86 40
18:00:48 2/21/2010 2 21 2010 18 633 525649 4818204 85 40
20:00:54 4/6/2014 4 6 2014 20 913 521759 4818190 197 40
0:00:27 12/20/2012 12 20 2012 0 680 521545 4818190 198 40
4:00:49 12/30/2010 12 30 2010 4 642 523331 4818196 193 40
12:00:54 2/6/2011 2 6 2011 12 650 521218 4818189 198 40
2:01:10 4/22/2013 4 22 2013 2 671 522823 4818194 194 40
12:00:56 12/25/2013 12 25 2013 12 914 521137 4818189 199 40
20:00:36 4/27/2014 4 27 2014 20 917 523357 4818196 193 40
2:00:49 12/30/2013 12 30 2013 2 909 522993 4818195 194 40
14:00:54 4/2/2011 4 2 2011 14 641 521087 4818189 199 40
18:00:54 4/28/2010 4 28 2010 18 646 522202 4818192 196 40
2:00:54 2/12/2014 2 12 2014 2 907 523638 4818197 192 40
16:00:47 2/22/2009 2 22 2009 16 632 525106 4818202 87 40
10:00:33 1/26/2011 1 26 2011 10 647 522358 4818193 196 40
10:00:44 1/26/2011 1 26 2011 10 641 522171 4818192 196 40
14:00:43 4/19/2008 4 19 2008 14 633 522457 4818193 195 40
6:00:39 3/15/2010 3 15 2010 6 640 521135 4818189 199 40
22:00:54 3/16/2009 3 16 2009 22 637 523373 4818196 193 40
6:00:10 3/5/2009 3 5 2009 6 637 523709 4818198 192 40
16:00:47 12/21/2013 12 21 2013 16 908 521548 4818190 198 40
16:00:34 1/28/2011 1 28 2011 16 655 522111 4818192 196 40
14:00:54 3/7/2011 3 7 2011 14 801 520806 4818188 199 40
22:00:47 12/14/2008 12 14 2008 22 634 522669 4818194 195 40
20:00:53 4/16/2012 4 16 2012 20 666 523257 4818196 193 40
16:00:31 12/28/2010 12 28 2010 16 638 523755 4818198 192 40
4:00:36 12/29/2010 12 29 2010 4 638 523424 4818197 193 40
20:01:48 2/11/2012 2 11 2012 20 665 525283 4818204 88 40
18:00:48 4/5/2012 4 5 2012 18 671 521826 4818192 197 40
2:00:42 2/2/2010 2 2 2010 2 640 523527 4818197 193 40
10:00:54 1/31/2013 1 31 2013 10 665 521434 4818190 198 40
18:00:56 3/22/2010 3 22 2010 18 644 523010 4818196 194 40
22:00:59 3/21/2014 3 21 2014 22 908 525379 4818204 88 40
8:01:06 2/28/2013 2 28 2013 8 677 521566 4818191 198 40
2:00:54 4/14/2014 4 14 2014 2 909 525507 4818205 88 40
4:00:53 12/20/2012 12 20 2012 4 680 521547 4818191 198 40
2:00:42 1/1/2010 1 1 2010 2 639 523460 4818197 193 40
22:00:54 4/12/2012 4 12 2012 22 666 524854 4818202 87 40
18:00:31 4/4/2011 4 4 2011 18 641 520616 4818188 200 39
8:00:42 3/30/2011 3 30 2011 8 665 522081 4818193 196 40
10:00:44 5/6/2009 5 6 2009 10 646 521827 4818192 197 40
6:01:43 3/22/2009 3 22 2009 6 640 525418 4818205 88 40
14:00:17 3/24/2009 3 24 2009 14 633 521805 4818192 197 40
4:00:42 3/25/2010 3 25 2010 4 657 520315 4818187 201 6
10:00:38 1/28/2009 1 28 2009 10 632 521446 4818191 198 40
14:00:26 2/17/2010 2 17 2010 14 638 525307 4818204 88 40
8:00:48 3/28/2010 3 28 2010 8 640 526628 4818209 83 40
10:00:54 2/20/2010 2 20 2010 10 643 525800 4818206 85 40
6:00:23 2/1/2013 2 1 2013 6 663 523431 4818197 193 40
14:00:26 3/2/2011 3 2 2011 14 653 522382 4818194 196 40
0:00:26 11/24/2010 11 24 2010 0 643 521916 4818192 197 40
0:00:41 3/20/2011 3 20 2011 0 658 521145 4818190 199 40
18:00:56 12/3/2012 12 3 2012 18 670 525608 4818206 88 40
22:00:50 4/24/2009 4 24 2009 22 644 525334 4818205 88 40



20:00:53 3/2/2012 3 2 2012 20 663 523403 4818198 193 40
22:00:55 2/13/2011 2 13 2011 22 642 524073 4818200 124 39
18:00:52 12/19/2012 12 19 2012 18 680 521549 4818191 198 40
14:01:12 1/29/2011 1 29 2011 14 647 520850 4818189 199 40
8:00:54 1/2/2011 1 2 2011 8 801 520994 4818190 199 40
2:00:44 12/20/2012 12 20 2012 2 680 521550 4818192 198 40
0:01:24 12/28/2009 12 28 2009 0 646 522267 4818194 196 40
8:00:48 4/9/2009 4 9 2009 8 640 526326 4818209 84 40
22:00:48 1/29/2011 1 29 2011 22 655 522136 4818194 196 40
18:00:47 3/4/2011 3 4 2011 18 801 523868 4818200 192 40
4:00:50 3/10/2012 3 10 2012 4 665 521515 4818192 198 40
10:00:54 2/16/2010 2 16 2010 10 639 525000 4818204 87 40
14:00:26 4/6/2008 4 6 2008 14 633 522184 4818194 196 40
22:00:50 12/19/2012 12 19 2012 22 680 521541 4818192 198 40
14:00:48 2/11/2014 2 11 2014 14 917 521869 4818193 197 40
0:00:49 4/3/2008 4 3 2008 0 634 523428 4818198 193 40
10:01:18 3/20/2013 3 20 2013 10 677 521970 4818194 197 40
22:00:21 12/27/2009 12 27 2009 22 646 522027 4818194 196 40
6:00:53 1/2/2011 1 2 2011 6 801 520994 4818191 199 40
6:00:44 3/27/2009 3 27 2009 6 639 521567 4818192 198 40
2:00:47 3/30/2011 3 30 2011 2 668 525462 4818206 88 40
0:00:52 1/21/2011 1 21 2011 0 639 522935 4818197 194 40
18:00:23 2/2/2009 2 2 2009 18 633 523622 4818199 192 40
6:00:26 2/5/2012 2 5 2012 6 658 521421 4818192 198 40
18:00:50 1/4/2010 1 4 2010 18 640 521500 4818192 198 40
14:00:14 1/15/2009 1 15 2009 14 635 522919 4818197 194 40
18:00:53 3/25/2010 3 25 2010 18 654 525969 4818208 85 40
12:00:53 1/21/2010 1 21 2010 12 646 521444 4818192 198 40
8:00:56 3/25/2009 3 25 2009 8 635 521687 4818193 197 40
14:00:43 4/5/2011 4 5 2011 14 663 525181 4818205 87 40
10:00:23 1/14/2011 1 14 2011 10 650 521837 4818194 197 40
4:00:54 4/10/2009 4 10 2009 4 648 521126 4818191 199 40
18:00:48 3/7/2011 3 7 2011 18 801 520874 4818191 199 40
12:00:23 2/17/2014 2 17 2014 12 917 521662 4818193 197 40
6:00:37 12/16/2012 12 16 2012 6 677 523346 4818199 193 40
14:00:24 12/25/2013 12 25 2013 14 914 521135 4818192 199 40
0:00:22 2/20/2010 2 20 2010 0 646 525207 4818206 87 40
12:00:25 4/21/2011 4 21 2011 12 663 521796 4818194 197 40
8:00:56 12/14/2013 12 14 2013 8 671 526627 4818211 83 40
4:00:54 1/11/2011 1 11 2011 4 801 523883 4818201 192 40
2:00:47 4/11/2010 4 11 2010 2 646 521985 4818195 197 40
12:00:54 1/22/2010 1 22 2010 12 638 522109 4818195 196 40
18:00:53 2/12/2010 2 12 2010 18 640 523889 4818201 192 40
6:00:41 2/26/2013 2 26 2013 6 663 523376 4818199 193 40
4:00:54 2/26/2013 2 26 2013 4 663 523376 4818199 193 40
14:00:41 1/24/2011 1 24 2011 14 801 524009 4818202 192 40
18:00:41 4/2/2011 4 2 2011 18 660 526120 4818210 84 40
6:00:47 3/20/2014 3 20 2014 6 907 521573 4818193 198 40
0:00:55 1/8/2011 1 8 2011 0 646 521145 4818192 199 40
16:01:17 12/26/2009 12 26 2009 16 643 521922 4818195 197 40
16:00:54 2/16/2013 2 16 2013 16 679 524066 4818202 124 39
22:00:47 3/5/2012 3 5 2012 22 663 523543 4818200 193 40
0:00:54 12/29/2010 12 29 2010 0 646 523642 4818201 192 40
22:00:29 4/24/2008 4 24 2008 22 634 521470 4818193 198 40



6:00:55 4/7/2012 4 7 2012 6 672 525642 4818208 85 40
8:00:50 3/7/2009 3 7 2009 8 633 521591 4818194 198 40
10:00:55 2/18/2013 2 18 2013 10 677 521578 4818194 198 40
16:00:25 3/11/2012 3 11 2012 16 665 521396 4818193 198 40
20:01:15 2/16/2014 2 16 2014 20 908 523950 4818202 192 40
14:00:43 12/25/2011 12 25 2011 14 658 521487 4818193 198 40
4:00:41 4/7/2012 4 7 2012 4 672 525643 4818208 85 40
18:00:29 2/12/2009 2 12 2009 18 633 522513 4818197 195 40
2:00:48 4/6/2012 4 6 2012 2 671 522593 4818197 195 40
18:00:54 4/18/2011 4 18 2011 18 665 524115 4818203 124 39
12:00:42 2/24/2011 2 24 2011 12 801 522406 4818197 196 40
8:00:16 1/29/2013 1 29 2013 8 663 520795 4818191 200 39
6:00:49 11/24/2010 11 24 2010 6 638 521898 4818195 197 40
2:00:54 2/16/2013 2 16 2013 2 679 523451 4818200 193 40
4:00:47 3/7/2011 3 7 2011 4 641 521754 4818195 197 40
0:01:13 4/30/2009 4 30 2009 0 644 525166 4818207 87 40
8:00:11 4/7/2008 4 7 2008 8 633 521558 4818194 198 40
22:00:39 2/5/2011 2 5 2011 22 642 524033 4818202 124 39
14:00:41 12/17/2013 12 17 2013 14 908 521684 4818195 197 40
2:00:49 2/28/2010 2 28 2010 2 640 525364 4818207 88 40
12:00:26 4/19/2008 4 19 2008 12 633 522184 4818196 196 40
18:00:48 1/13/2013 1 13 2013 18 677 520411 4818191 200 39
22:00:54 1/28/2011 1 28 2011 22 646 523916 4818202 192 40
22:00:54 2/12/2011 2 12 2011 22 639 523968 4818202 192 40
14:00:54 1/16/2011 1 16 2011 14 641 521464 4818194 198 40
18:00:53 1/1/2014 1 1 2014 18 679 520934 4818192 199 40
12:00:47 3/26/2009 3 26 2009 12 637 522187 4818196 196 40
14:00:32 1/9/2011 1 9 2011 14 638 521281 4818194 198 40
22:00:32 2/12/2010 2 12 2010 22 640 523897 4818202 192 40
18:00:36 12/22/2011 12 22 2011 18 650 524242 4818204 124 39
10:00:43 12/24/2011 12 24 2011 10 658 521476 4818194 198 40
6:00:47 12/20/2012 12 20 2012 6 680 521552 4818194 198 40
8:00:54 3/22/2010 3 22 2010 8 652 522130 4818196 196 40
18:00:41 4/22/2008 4 22 2008 18 636 522386 4818197 196 40
0:00:55 12/22/2012 12 22 2012 0 680 521477 4818194 198 40
0:00:24 3/10/2012 3 10 2012 0 665 521449 4818194 198 40
10:00:56 12/11/2010 12 11 2010 10 642 526284 4818212 84 40
18:00:44 4/6/2013 4 6 2013 18 658 522788 4818199 195 40
8:00:47 4/5/2011 4 5 2011 8 669 523873 4818203 192 40
8:00:27 4/1/2011 4 1 2011 8 661 521616 4818195 197 40
10:00:23 4/6/2008 4 6 2008 10 632 522322 4818197 196 40
6:01:50 12/30/2010 12 30 2010 6 642 523330 4818201 193 40
10:01:06 1/30/2014 1 30 2014 10 917 524006 4818203 192 40
4:00:12 2/29/2012 2 29 2012 4 665 523433 4818201 193 40
2:00:47 1/6/2009 1 6 2009 2 635 523568 4818202 193 40
8:00:41 2/5/2012 2 5 2012 8 658 521430 4818194 198 40
18:01:09 4/5/2012 4 5 2012 18 665 521863 4818196 197 40
0:01:17 12/6/2012 12 6 2012 0 670 523479 4818201 193 40
4:01:47 2/5/2012 2 5 2012 4 665 524575 4818205 86 40
8:01:35 4/9/2011 4 9 2011 8 659 521868 4818196 197 40
16:00:41 3/24/2009 3 24 2009 16 633 521807 4818196 197 40
18:00:30 3/26/2011 3 26 2011 18 654 524254 4818204 124 39
14:00:23 2/24/2011 2 24 2011 14 801 522428 4818198 195 40
6:00:53 2/29/2012 2 29 2012 6 665 523434 4818202 193 40



0:00:53 2/26/2012 2 26 2012 0 665 523426 4818202 193 40
4:00:53 3/20/2014 3 20 2014 4 909 521691 4818196 197 40
10:00:43 12/9/2010 12 9 2010 10 801 521613 4818196 197 40
8:00:48 12/20/2012 12 20 2012 8 680 521551 4818196 198 40
4:00:50 4/25/2008 4 25 2008 4 634 521379 4818195 198 40
10:01:09 12/24/2012 12 24 2012 10 670 521542 4818196 198 40
12:00:53 12/24/2012 12 24 2012 12 670 521537 4818196 198 40
0:00:36 3/4/2010 3 4 2010 0 642 525704 4818210 85 40
18:00:48 2/12/2010 2 12 2010 18 647 524275 4818205 124 39
18:00:17 1/28/2011 1 28 2011 18 801 523782 4818203 192 40
14:00:47 12/29/2009 12 29 2009 14 646 521303 4818195 198 40
18:00:56 2/18/2010 2 18 2010 18 646 524381 4818205 124 39
8:00:41 3/27/2012 3 27 2012 8 658 521569 4818196 198 40
0:00:22 4/24/2009 4 24 2009 0 642 523662 4818203 192 40
18:00:42 3/27/2013 3 27 2013 18 671 522385 4818199 196 40
22:00:53 2/25/2012 2 25 2012 22 665 523436 4818202 193 40
12:56:56 2/8/2014 2 8 2014 12 657 521324 4818195 198 40
18:00:21 12/31/2009 12 31 2009 18 633 522694 4818200 195 40
18:00:50 3/9/2014 3 9 2014 18 907 521849 4818197 197 40
8:00:57 2/20/2014 2 20 2014 8 916 522245 4818198 196 40
12:00:17 1/22/2010 1 22 2010 12 640 521934 4818197 197 40
18:00:54 3/20/2011 3 20 2011 18 662 521979 4818197 197 40
2:00:41 2/29/2012 2 29 2012 2 665 523429 4818202 193 40
4:00:51 4/6/2008 4 6 2008 4 637 523471 4818202 193 40
18:01:17 4/9/2009 4 9 2009 18 644 523686 4818203 192 40
10:00:53 3/22/2010 3 22 2010 10 647 522166 4818198 196 40
18:00:42 2/6/2009 2 6 2009 18 637 525318 4818209 88 40
12:00:24 12/25/2011 12 25 2011 12 658 521489 4818196 198 40
2:00:50 4/1/2009 4 1 2009 2 644 523560 4818203 193 40
10:00:53 2/24/2011 2 24 2011 10 655 522314 4818199 196 40
16:01:05 2/19/2014 2 19 2014 16 917 522599 4818200 195 40
0:00:43 12/24/2012 12 24 2012 0 663 521410 4818196 198 40
14:00:47 1/21/2010 1 21 2010 14 641 521343 4818196 198 40
4:01:56 3/27/2009 3 27 2009 4 639 521566 4818196 198 40
0:01:19 3/28/2011 3 28 2011 0 666 523003 4818201 194 40
0:00:41 11/28/2010 11 28 2010 0 653 520669 4818194 200 39
12:00:55 12/25/2012 12 25 2012 12 670 521549 4818197 198 40
6:00:44 3/11/2009 3 11 2009 6 637 522739 4818201 195 40
7:21:43 4/14/2014 4 14 2014 7 657 521762 4818197 197 40
14:00:38 4/26/2011 4 26 2011 14 658 525666 4818211 85 40
0:00:42 3/30/2011 3 30 2011 0 659 525598 4818211 88 40
22:00:47 3/12/2009 3 12 2009 22 640 522061 4818198 196 40
0:00:57 2/29/2012 2 29 2012 0 665 523429 4818203 193 40
10:00:41 2/16/2010 2 16 2010 10 638 524778 4818208 86 40
0:00:24 3/12/2012 3 12 2012 0 663 523418 4818203 193 40
16:00:48 4/26/2011 4 26 2011 16 658 525780 4818212 85 40
8:00:20 3/26/2009 3 26 2009 8 647 522590 4818200 195 40
10:00:47 12/31/2010 12 31 2010 10 650 522729 4818201 195 40
0:00:56 3/30/2009 3 30 2009 0 635 521503 4818197 198 40
0:00:54 3/6/2012 3 6 2012 0 663 523537 4818204 193 40
18:00:47 2/8/2011 2 8 2011 18 638 523676 4818204 192 40
10:00:43 12/25/2012 12 25 2012 10 670 521554 4818197 198 40
10:00:41 2/13/2011 2 13 2011 10 650 521546 4818197 198 40
8:00:48 3/9/2014 3 9 2014 8 679 521580 4818197 198 40



18:01:11 2/4/2011 2 4 2011 18 801 523338 4818203 193 40
16:00:23 2/5/2011 2 5 2011 16 639 525566 4818211 88 40
10:01:44 2/18/2012 2 18 2012 10 641 521320 4818197 198 40
14:00:28 2/3/2013 2 3 2013 14 665 520824 4818195 199 40
16:00:42 2/18/2009 2 18 2009 16 632 526145 4818214 84 40
6:00:53 12/16/2012 12 16 2012 6 680 522762 4818201 195 40
0:00:54 11/24/2010 11 24 2010 0 641 524415 4818207 86 40
18:00:25 4/11/2010 4 11 2010 18 652 523276 4818203 193 40
2:00:41 3/30/2011 3 30 2011 2 661 525751 4818212 85 40
12:00:54 1/3/2011 1 3 2011 12 650 522079 4818199 196 40
18:01:58 3/5/2010 3 5 2010 18 640 525916 4818213 85 40
16:00:57 2/16/2013 2 16 2013 16 677 521037 4818196 199 40
18:00:56 4/18/2011 4 18 2011 18 655 523316 4818204 193 40
12:00:23 2/21/2009 2 21 2009 12 632 525234 4818211 88 40
18:00:47 12/28/2010 12 28 2010 18 650 525104 4818210 87 40
8:00:54 12/30/2013 12 30 2013 8 907 522475 4818201 195 40
8:01:55 4/3/2009 4 3 2009 8 633 521585 4818198 198 40
16:00:31 12/22/2008 12 22 2008 16 632 521823 4818199 197 40
8:00:39 4/3/2010 4 3 2010 8 655 525003 4818210 87 40
18:00:54 2/15/2011 2 15 2011 18 638 522925 4818203 194 40
6:00:14 1/3/2009 1 3 2009 6 632 523481 4818205 193 40
0:00:44 4/20/2008 4 20 2008 0 633 522790 4818202 195 40
12:00:42 3/4/2013 3 4 2013 12 665 521530 4818198 198 40
20:00:42 12/11/2012 12 11 2012 20 665 525513 4818212 88 40
18:01:11 1/7/2013 1 7 2013 18 665 523971 4818206 192 40
18:01:12 2/18/2010 2 18 2010 18 639 524107 4818207 124 39
16:01:44 2/26/2011 2 26 2011 16 639 520791 4818196 200 39
4:00:41 4/7/2012 4 7 2012 4 676 525859 4818214 85 40
12:00:42 4/2/2011 4 2 2011 12 641 521139 4818197 199 40
16:00:47 2/13/2011 2 13 2011 16 801 525189 4818211 87 40
14:00:24 4/5/2008 4 5 2008 14 637 522786 4818203 195 40
4:01:15 4/22/2009 4 22 2009 4 646 523000 4818203 194 40
8:00:49 11/28/2010 11 28 2010 8 654 521497 4818198 198 40
22:00:49 12/31/2009 12 31 2009 22 643 522833 4818203 194 40
14:00:54 12/21/2013 12 21 2013 14 908 521501 4818198 198 40
4:00:50 1/3/2009 1 3 2009 4 632 523484 4818205 193 40
6:00:37 3/27/2009 3 27 2009 6 633 521357 4818198 198 40
6:01:24 4/12/2012 4 12 2012 6 666 525818 4818214 85 40
22:00:53 3/7/2010 3 7 2010 22 640 526226 4818215 84 40
18:00:33 12/27/2009 12 27 2009 18 639 521761 4818199 197 40
18:00:48 12/23/2012 12 23 2012 18 680 521323 4818198 198 40
6:00:29 3/10/2012 3 10 2012 6 665 521515 4818199 198 40
8:00:42 3/30/2011 3 30 2011 8 669 523838 4818207 192 40
20:00:44 4/12/2012 4 12 2012 20 658 524737 4818210 86 40
20:00:49 12/15/2013 12 15 2013 20 911 525555 4818213 88 40
12:00:23 12/29/2009 12 29 2009 12 646 521304 4818198 198 40
18:00:41 3/7/2011 3 7 2011 18 657 520805 4818197 199 40
4:00:55 12/30/2009 12 30 2009 4 641 521468 4818199 198 40
8:00:56 2/25/2011 2 25 2011 8 647 522439 4818202 195 40
2:00:39 3/26/2009 3 26 2009 2 634 521815 4818200 197 40
6:00:41 4/25/2008 4 25 2008 6 634 521375 4818198 198 40
22:00:41 3/18/2010 3 18 2010 22 801 522341 4818202 196 40
16:00:48 3/2/2011 3 2 2011 16 653 522380 4818202 196 40
8:00:48 3/30/2012 3 30 2012 8 666 524667 4818210 86 40



12:00:59 3/16/2013 3 16 2013 12 677 521434 4818199 198 40
0:00:55 12/27/2010 12 27 2010 0 638 523420 4818205 193 40
14:00:47 12/28/2011 12 28 2011 14 650 522669 4818203 195 40
22:00:30 3/29/2009 3 29 2009 22 635 521496 4818199 198 40
10:01:18 2/23/2011 2 23 2011 10 655 521465 4818199 198 40
14:00:24 2/12/2012 2 12 2012 14 658 521785 4818200 197 40
4:00:50 4/2/2014 4 2 2014 4 908 522165 4818201 196 40
6:00:13 2/17/2013 2 17 2013 6 663 523364 4818205 193 40
2:00:42 4/12/2009 4 12 2009 2 637 525724 4818214 85 40
4:00:48 3/25/2013 3 25 2013 4 677 520437 4818196 200 39
12:00:53 1/7/2010 1 7 2010 12 640 521497 4818199 198 40
0:00:44 12/6/2011 12 6 2011 0 659 522433 4818202 195 40
12:00:55 3/17/2014 3 17 2014 12 914 521987 4818201 197 40
18:00:27 12/27/2009 12 27 2009 18 633 521958 4818201 197 40
2:00:23 1/8/2011 1 8 2011 2 646 521131 4818198 199 40
6:00:38 11/19/2011 11 19 2011 6 650 524273 4818209 124 39
18:00:56 2/19/2014 2 19 2014 18 917 522840 4818204 194 40
12:00:48 1/22/2010 1 22 2010 12 646 522055 4818201 196 40
18:00:15 12/22/2008 12 22 2008 18 634 524210 4818209 124 39
4:00:21 12/24/2009 12 24 2009 4 638 521934 4818201 197 40
8:00:42 3/30/2012 3 30 2012 8 658 524548 4818210 86 40
10:00:44 4/19/2008 4 19 2008 10 633 522070 4818201 196 40
6:00:48 3/28/2009 3 28 2009 6 634 521336 4818199 198 40
2:00:54 12/19/2010 12 19 2010 2 638 523384 4818206 193 40
8:00:54 11/25/2010 11 25 2010 8 654 521570 4818200 198 40
12:00:56 4/3/2014 4 3 2014 12 917 521666 4818200 197 40
6:00:43 3/17/2011 3 17 2011 6 650 524314 4818209 124 39
22:00:16 2/2/2013 2 2 2013 22 677 520931 4818198 199 40
10:01:08 1/9/2011 1 9 2011 10 655 521229 4818199 198 40
22:00:48 2/26/2011 2 26 2011 22 646 523523 4818206 193 40
18:00:55 4/8/2009 4 8 2009 18 637 525472 4818214 88 40
14:00:55 3/24/2011 3 24 2011 14 661 522314 4818202 196 40
10:01:18 2/6/2011 2 6 2011 10 642 525506 4818214 88 40
0:00:53 1/28/2011 1 28 2011 0 650 523772 4818207 192 40
22:00:53 2/13/2009 2 13 2009 22 634 523627 4818207 192 40
10:00:50 3/22/2010 3 22 2010 10 801 522165 4818202 196 40
2:00:35 1/10/2012 1 10 2012 2 658 524310 4818210 124 39
4:00:48 4/5/2008 4 5 2008 4 634 522849 4818205 194 40
12:00:54 12/21/2013 12 21 2013 12 908 521497 4818200 198 40
2:00:56 12/24/2009 12 24 2009 2 638 521932 4818202 197 40
6:00:48 12/30/2009 12 30 2009 6 641 521466 4818200 198 40
4:00:48 3/9/2013 3 9 2013 4 658 521429 4818200 198 40
0:00:28 3/22/2008 3 22 2008 0 634 521582 4818201 198 40
10:00:33 1/21/2010 1 21 2010 10 646 521404 4818200 198 40
14:00:23 3/14/2014 3 14 2014 14 914 521743 4818201 197 40
12:00:56 2/19/2014 2 19 2014 12 917 522432 4818204 195 40
14:00:42 1/15/2010 1 15 2010 14 646 521475 4818201 198 40
4:00:56 12/17/2012 12 17 2012 4 670 524750 4818212 86 40
6:00:48 3/18/2011 3 18 2011 6 658 522188 4818203 196 40
16:00:42 2/26/2011 2 26 2011 16 657 520834 4818199 199 40
18:00:41 12/29/2009 12 29 2009 18 640 521092 4818199 199 40
12:00:50 1/27/2009 1 27 2009 12 637 524623 4818211 86 40
2:00:53 1/14/2013 1 14 2013 2 677 520361 4818197 201 6
18:01:14 3/10/2010 3 10 2010 18 638 525509 4818215 88 40



12:00:53 2/27/2011 2 27 2011 12 801 521363 4818200 198 40
4:00:28 2/14/2011 2 14 2011 4 646 524256 4818210 124 39
18:00:53 2/23/2009 2 23 2009 18 634 523205 4818207 194 40
18:00:53 4/15/2011 4 15 2011 18 663 523085 4818206 194 40
12:00:46 1/6/2010 1 6 2010 12 638 521431 4818201 198 40
12:00:48 4/14/2013 4 14 2013 12 677 521936 4818202 197 40
10:00:47 11/29/2010 11 29 2010 10 647 521409 4818201 198 40
8:00:55 12/30/2009 12 30 2009 8 641 521466 4818201 198 40
8:00:30 12/10/2010 12 10 2010 8 650 523602 4818208 193 40
8:00:56 4/6/2011 4 6 2011 8 801 523879 4818209 192 40
2:00:23 12/25/2009 12 25 2009 2 641 521396 4818201 198 40
22:00:48 1/7/2013 1 7 2013 22 663 523449 4818208 193 40
10:00:53 2/3/2010 2 3 2010 10 643 524365 4818211 124 39
2:00:20 4/3/2008 4 3 2008 2 634 523441 4818208 193 40
8:00:42 2/9/2013 2 9 2013 8 680 524444 4818211 86 40
12:00:56 11/27/2010 11 27 2010 12 646 521749 4818202 197 40
14:00:44 3/25/2011 3 25 2011 14 655 522059 4818203 196 40
16:00:37 4/10/2010 4 10 2010 16 646 522079 4818203 196 40
16:00:30 2/19/2010 2 19 2010 16 638 525506 4818215 88 40
18:01:17 3/3/2010 3 3 2010 18 647 525393 4818215 88 40
8:00:55 3/4/2010 3 4 2010 8 641 521518 4818201 198 40
12:00:47 12/26/2009 12 26 2009 12 643 521899 4818203 197 40
14:00:43 4/19/2009 4 19 2009 14 644 522518 4818205 195 40
16:00:50 3/6/2011 3 6 2011 16 657 521002 4818200 199 40
4:00:54 3/28/2009 3 28 2009 4 634 521337 4818201 198 40
8:01:49 1/30/2014 1 30 2014 8 916 523867 4818210 192 40
18:00:54 4/20/2008 4 20 2008 18 632 525195 4818214 87 40
6:00:55 4/30/2009 4 30 2009 6 644 525351 4818215 88 40
6:01:00 4/10/2014 4 10 2014 6 907 525507 4818216 88 40
18:00:48 12/29/2010 12 29 2010 18 642 523397 4818208 193 40
4:00:47 12/25/2009 12 25 2009 4 638 522352 4818205 196 40
14:00:47 1/20/2011 1 20 2011 14 647 522720 4818206 195 40
0:00:12 4/15/2011 4 15 2011 0 664 525356 4818215 88 40
6:00:54 3/14/2009 3 14 2009 6 638 522070 4818204 196 40
0:00:55 1/27/2013 1 27 2013 0 677 520924 4818200 199 40
2:00:53 3/21/2011 3 21 2011 2 667 520970 4818200 199 40
8:00:31 2/18/2010 2 18 2010 8 646 525413 4818216 88 40
12:00:48 1/21/2010 1 21 2010 12 641 521345 4818202 198 40
8:00:43 3/10/2012 3 10 2012 8 658 521613 4818202 197 40
10:00:54 4/26/2011 4 26 2011 10 654 524603 4818213 86 40
2:00:25 1/26/2010 1 26 2010 2 643 524495 4818212 86 40
4:00:43 2/27/2011 2 27 2011 4 646 523442 4818209 193 40
16:00:30 3/31/2008 3 31 2008 16 632 520880 4818200 199 40
8:00:53 1/30/2011 1 30 2011 8 801 522611 4818206 195 40
4:00:42 1/7/2010 1 7 2010 4 641 521408 4818202 198 40
2:00:49 4/1/2009 4 1 2009 2 634 523637 4818209 192 40
6:00:53 4/7/2012 4 7 2012 6 676 525852 4818218 85 40
14:00:47 4/27/2008 4 27 2008 14 636 522069 4818204 196 40
4:01:47 3/26/2009 3 26 2009 4 638 521877 4818204 197 40
6:00:56 3/3/2014 3 3 2014 6 909 523510 4818209 193 40
22:00:55 2/6/2009 2 6 2009 22 637 525318 4818216 88 40
22:00:48 3/5/2010 3 5 2010 22 642 525316 4818216 88 40
20:01:31 3/11/2014 3 11 2014 20 909 521996 4818204 197 40
22:00:55 12/29/2009 12 29 2009 22 640 520876 4818201 199 40



2:00:42 4/17/2008 4 17 2008 2 633 521105 4818201 199 40
10:00:41 1/20/2011 1 20 2011 10 646 521390 4818202 198 40
16:00:42 2/6/2014 2 6 2014 16 916 524034 4818211 124 39
2:00:11 2/18/2009 2 18 2009 2 632 525931 4818218 85 40
20:00:53 2/2/2013 2 2 2013 20 677 520874 4818201 199 40
2:00:23 3/16/2009 3 16 2009 2 640 523360 4818209 193 40
6:00:23 3/27/2009 3 27 2009 6 634 521565 4818203 198 40
22:00:47 12/3/2010 12 3 2010 22 647 522793 4818207 195 40
6:00:48 3/19/2008 3 19 2008 6 632 523524 4818210 193 40
8:00:47 3/28/2008 3 28 2008 8 635 521505 4818203 198 40
8:00:54 12/28/2009 12 28 2009 8 646 522231 4818206 196 40
4:00:54 12/25/2009 12 25 2009 4 639 521844 4818204 197 40
18:01:14 4/4/2011 4 4 2011 18 667 525848 4818219 85 40
0:00:48 3/27/2009 3 27 2009 0 633 521325 4818203 198 40
16:00:42 3/11/2012 3 11 2012 16 658 521407 4818203 198 40
18:00:53 4/21/2008 4 21 2008 18 633 524824 4818215 87 40
0:00:48 3/31/2009 3 31 2009 0 634 521532 4818204 198 40
16:00:56 4/2/2011 4 2 2011 16 663 521091 4818202 199 40
6:00:20 3/9/2013 3 9 2013 6 658 521433 4818203 198 40
8:00:24 3/17/2009 3 17 2009 8 640 521628 4818204 197 40
22:00:42 1/27/2011 1 27 2011 22 650 523772 4818211 192 40
14:01:20 1/11/2011 1 11 2011 14 641 522758 4818208 195 40
2:00:47 12/27/2010 12 27 2010 2 638 523433 4818210 193 40
8:00:43 1/6/2009 1 6 2009 8 635 523566 4818211 193 40
12:00:42 2/12/2012 2 12 2012 12 658 521784 4818205 197 40
14:00:54 4/6/2013 4 6 2013 14 658 522298 4818206 196 40
22:00:54 4/6/2013 4 6 2013 22 671 522795 4818208 195 40
6:00:41 3/26/2009 3 26 2009 6 638 521880 4818205 197 40
16:00:54 1/15/2010 1 15 2010 16 646 521434 4818204 198 40
8:00:29 3/22/2010 3 22 2010 8 644 522010 4818205 196 40
8:00:35 4/22/2011 4 22 2011 8 658 523971 4818212 192 40
12:00:33 1/13/2013 1 13 2013 12 680 521431 4818204 198 40
0:00:53 3/22/2014 3 22 2014 0 918 525808 4818219 85 40
10:00:46 1/9/2011 1 9 2011 10 657 521234 4818203 198 40
12:00:53 4/6/2013 4 6 2013 12 658 522392 4818207 196 40
4:00:53 3/27/2009 3 27 2009 4 633 521358 4818204 198 40
0:01:00 3/3/2014 3 3 2014 0 907 523282 4818210 193 40
8:00:38 3/30/2010 3 30 2010 8 746 526264 4818221 84 40
14:00:42 3/18/2010 3 18 2010 14 640 522098 4818206 196 40
0:00:53 1/30/2013 1 30 2013 0 665 520870 4818202 199 40
18:00:49 12/11/2008 12 11 2008 18 633 522279 4818207 196 40
16:00:54 3/20/2010 3 20 2010 16 638 521116 4818203 199 40
2:00:51 3/18/2012 3 18 2012 2 666 521125 4818203 199 40
20:00:55 3/27/2014 3 27 2014 20 907 525701 4818219 85 40
2:00:38 11/24/2010 11 24 2010 2 643 521935 4818206 197 40
4:00:47 3/14/2009 3 14 2009 4 638 522071 4818206 196 40
22:00:53 3/10/2010 3 10 2010 22 638 525472 4818218 88 40
22:00:40 12/5/2011 12 5 2011 22 659 522328 4818207 196 40
10:00:52 12/26/2009 12 26 2009 10 643 521901 4818206 197 40
8:00:54 12/25/2009 12 25 2009 8 638 522345 4818207 196 40
10:00:47 2/23/2011 2 23 2011 10 653 521422 4818204 198 40
18:00:47 1/12/2010 1 12 2010 18 638 521622 4818205 197 40
22:00:31 12/23/2012 12 23 2012 22 680 521418 4818204 198 40
14:00:55 3/7/2011 3 7 2011 14 657 520832 4818202 199 40



6:00:14 4/2/2008 4 2 2008 6 631 521482 4818204 198 40
2:00:35 12/17/2012 12 17 2012 2 670 524754 4818216 86 40
2:00:55 4/22/2009 4 22 2009 2 646 523004 4818209 194 40
18:00:24 4/2/2011 4 2 2011 18 668 525898 4818220 85 40
0:00:20 1/6/2009 1 6 2009 0 635 523569 4818211 193 40
18:00:54 2/26/2009 2 26 2009 18 633 521482 4818204 198 40
10:00:37 1/26/2011 1 26 2011 10 654 522390 4818207 196 40
18:00:48 4/20/2011 4 20 2011 18 663 522632 4818208 195 40
16:00:47 3/22/2009 3 22 2009 16 634 521926 4818206 197 40
14:01:17 2/21/2013 2 21 2013 14 677 521031 4818203 199 40
0:00:46 12/24/2012 12 24 2012 0 670 521485 4818205 198 40
12:00:53 12/17/2013 12 17 2013 12 908 521655 4818205 197 40
4:00:47 4/10/2014 4 10 2014 4 907 525496 4818219 88 40
4:00:41 3/25/2011 3 25 2011 4 667 523040 4818210 194 40
18:00:41 2/13/2011 2 13 2011 18 642 524071 4818214 124 39
18:00:54 2/7/2009 2 7 2009 18 633 524928 4818217 87 40
18:00:24 4/5/2011 4 5 2011 18 654 526084 4818221 84 40
6:00:55 2/17/2013 2 17 2013 6 679 523358 4818211 193 40
2:00:53 3/28/2009 3 28 2009 2 634 521337 4818204 198 40
2:00:42 3/27/2009 3 27 2009 2 633 521326 4818204 198 40
14:00:47 1/9/2014 1 9 2014 14 917 524009 4818214 192 40
12:00:55 2/20/2010 2 20 2010 12 643 525798 4818220 85 40
22:00:31 3/30/2009 3 30 2009 22 634 521524 4818205 198 40
0:00:41 4/3/2008 4 3 2008 0 635 523467 4818212 193 40
4:00:49 12/11/2008 12 11 2008 4 634 525541 4818219 88 40
8:00:41 12/24/2011 12 24 2011 8 658 521459 4818205 198 40
6:00:53 12/25/2009 12 25 2009 6 638 522346 4818208 196 40
20:00:23 4/27/2014 4 27 2014 20 909 523448 4818212 193 40
16:00:53 12/22/2013 12 22 2013 16 914 521372 4818205 198 40
18:00:41 12/8/2010 12 8 2010 18 642 525576 4818220 88 40
18:00:42 2/17/2011 2 17 2011 18 646 525185 4818218 87 40
12:00:49 4/15/2010 4 15 2010 12 653 521040 4818204 199 40
14:00:40 1/23/2014 1 23 2014 14 671 521373 4818205 198 40
22:00:55 4/2/2010 4 2 2010 22 652 525783 4818221 85 40
10:00:49 12/24/2013 12 24 2013 10 914 521345 4818205 198 40
18:00:56 4/30/2009 4 30 2009 18 640 522147 4818208 196 40
0:00:47 3/2/2014 3 2 2014 0 907 521433 4818205 198 40
10:00:47 1/26/2011 1 26 2011 10 657 522198 4818208 196 40
6:00:27 4/9/2011 4 9 2011 6 669 522021 4818207 196 40
8:00:48 3/22/2010 3 22 2010 8 646 521930 4818207 197 40
6:00:47 3/30/2009 3 30 2009 6 638 521374 4818205 198 40
6:00:54 3/26/2009 3 26 2009 6 634 521831 4818207 197 40
18:00:53 1/23/2010 1 23 2010 18 633 523337 4818212 193 40
4:00:14 3/7/2011 3 7 2011 4 657 521499 4818206 198 40
6:00:56 3/30/2009 3 30 2009 6 633 521504 4818206 198 40
18:00:54 3/12/2009 3 12 2009 18 639 521507 4818206 198 40
14:02:01 3/2/2014 3 2 2014 14 907 522851 4818210 194 40
4:01:48 4/22/2009 4 22 2009 4 640 525557 4818220 88 40
16:00:56 2/2/2013 2 2 2013 16 680 520929 4818204 199 40
12:00:49 1/13/2013 1 13 2013 12 658 521448 4818206 198 40
0:00:29 3/11/2010 3 11 2010 0 638 525473 4818220 88 40
0:00:12 2/13/2011 2 13 2011 0 639 523991 4818215 192 40
12:00:21 3/26/2009 3 26 2009 12 633 521454 4818206 198 40
18:01:18 2/12/2011 2 12 2011 18 646 523938 4818214 192 40



20:00:30 4/17/2013 4 17 2013 20 671 524850 4818218 87 40
14:00:42 3/17/2011 3 17 2011 14 660 522703 4818210 195 40
14:00:43 3/29/2011 3 29 2011 14 664 522709 4818210 195 40
8:00:56 4/8/2011 4 8 2011 8 655 524049 4818215 124 39
18:00:49 1/22/2011 1 22 2011 18 657 520747 4818204 200 39
16:00:58 2/21/2013 2 21 2013 16 677 521040 4818205 199 40
16:00:29 3/9/2014 3 9 2014 16 907 521676 4818207 197 40
18:00:52 4/27/2011 4 27 2011 18 655 522746 4818211 195 40
0:00:29 2/7/2009 2 7 2009 0 637 525314 4818220 88 40
16:00:48 1/22/2011 1 22 2011 16 655 520984 4818205 199 40
16:00:27 1/18/2011 1 18 2011 16 639 521724 4818207 197 40
2:00:25 1/21/2011 1 21 2011 2 646 523351 4818213 193 40
22:00:50 12/29/2010 12 29 2010 22 642 523397 4818213 193 40
18:00:23 4/14/2011 4 14 2011 18 668 525904 4818222 85 40
6:00:47 2/10/2014 2 10 2014 6 908 523355 4818213 193 40
18:00:51 12/8/2010 12 8 2010 18 642 525439 4818220 88 40
4:00:53 4/9/2011 4 9 2011 4 669 522013 4818208 196 40
4:00:48 2/10/2014 2 10 2014 4 908 523352 4818213 193 40
18:00:27 4/12/2012 4 12 2012 18 675 524545 4818217 86 40
2:00:51 3/3/2014 3 3 2014 2 907 523285 4818213 193 40
18:00:53 1/20/2011 1 20 2011 18 646 523293 4818213 193 40
2:00:37 1/30/2013 1 30 2013 2 665 520868 4818205 199 40
0:00:33 3/15/2011 3 15 2011 0 650 523358 4818213 193 40
14:00:44 1/2/2011 1 2 2011 14 657 521144 4818206 199 40
8:00:47 4/7/2008 4 7 2008 8 631 521590 4818207 198 40
10:00:56 12/28/2011 12 28 2011 10 650 523390 4818213 193 40
14:00:47 4/14/2013 4 14 2013 14 677 521932 4818208 197 40
0:00:36 2/27/2010 2 27 2010 0 633 521116 4818206 199 40
18:00:47 3/18/2008 3 18 2008 18 634 523689 4818214 192 40
0:01:01 12/18/2013 12 18 2013 0 908 521958 4818209 197 40
18:00:15 4/25/2011 4 25 2011 18 658 524577 4818218 86 40
4:00:53 1/21/2011 1 21 2011 4 646 523359 4818213 193 40
0:00:47 12/21/2013 12 21 2013 0 907 523362 4818213 193 40
4:00:36 3/30/2009 3 30 2009 4 633 521512 4818207 198 40
0:00:35 4/15/2011 4 15 2011 0 665 525084 4818220 87 40
22:00:25 3/31/2009 3 31 2009 22 645 523518 4818214 193 40
0:00:52 1/23/2011 1 23 2011 0 638 524010 4818216 192 40
18:00:26 11/26/2010 11 26 2010 18 643 524621 4818218 86 40
16:01:17 3/5/2011 3 5 2011 16 801 523933 4818215 192 40
10:00:25 3/26/2010 3 26 2010 10 647 521662 4818208 197 40
8:01:25 12/15/2010 12 15 2010 8 638 521781 4818208 197 40
8:00:54 1/30/2013 1 30 2013 8 665 520869 4818205 199 40
10:01:24 12/17/2010 12 17 2010 10 647 521419 4818207 198 40
20:00:55 4/11/2012 4 11 2012 20 665 522676 4818211 195 40
22:00:54 1/11/2013 1 11 2013 22 679 523569 4818214 193 40
12:00:15 1/30/2014 1 30 2014 12 908 524624 4818218 86 40
8:00:56 3/29/2008 3 29 2008 8 637 521657 4818208 197 40
14:00:34 2/2/2013 2 2 2013 14 680 520934 4818206 199 40
8:00:54 3/3/2014 3 3 2014 8 916 522298 4818210 196 40
20:00:55 1/29/2013 1 29 2013 20 665 520866 4818205 199 40
6:00:26 1/6/2009 1 6 2009 6 635 523572 4818214 193 40
18:00:42 4/5/2012 4 5 2012 18 671 522132 4818209 196 40
6:00:53 1/30/2013 1 30 2013 6 665 520867 4818205 199 40
22:01:17 4/5/2012 4 5 2012 22 671 522395 4818210 196 40



2:00:55 3/25/2013 3 25 2013 2 677 520430 4818204 200 39
22:00:59 3/1/2014 3 1 2014 22 907 521437 4818207 198 40
10:00:55 2/23/2011 2 23 2011 10 801 521471 4818208 198 40
4:00:56 3/21/2011 3 21 2011 4 667 521562 4818208 198 40
22:00:56 1/20/2011 1 20 2011 22 646 523511 4818214 193 40
4:01:26 1/6/2009 1 6 2009 4 635 523582 4818215 193 40
6:00:41 4/5/2008 4 5 2008 6 634 522856 4818212 194 40
12:00:53 12/24/2013 12 24 2013 12 914 521336 4818207 198 40
18:01:24 4/8/2009 4 8 2009 18 644 525217 4818221 88 40
18:00:26 4/16/2011 4 16 2011 18 658 523204 4818214 194 40
4:00:21 3/19/2008 3 19 2008 4 632 523506 4818215 193 40
18:00:48 12/27/2009 12 27 2009 18 639 521950 4818209 197 40
16:00:56 4/8/2009 4 8 2009 16 639 524474 4818218 86 40
22:00:44 1/29/2013 1 29 2013 22 665 520872 4818206 199 40
6:00:26 4/9/2014 4 9 2014 6 907 526187 4818225 84 40
10:01:24 2/26/2014 2 26 2014 10 914 522335 4818211 196 40
10:00:42 12/30/2010 12 30 2010 10 641 522744 4818212 195 40
12:00:56 2/21/2010 2 21 2010 12 640 526133 4818225 84 40
18:00:49 5/6/2009 5 6 2009 18 634 521474 4818208 198 40
0:00:53 12/2/2010 12 2 2010 0 654 526571 4818226 83 40
4:00:49 4/2/2008 4 2 2008 4 631 521477 4818208 198 40
20:00:20 1/7/2013 1 7 2013 20 663 523451 4818215 193 40
10:00:48 2/18/2014 2 18 2014 10 679 522065 4818210 196 40
6:00:54 4/1/2008 4 1 2008 6 632 521881 4818210 197 40
6:00:47 1/9/2013 1 9 2013 6 665 523438 4818215 193 40
12:00:56 3/13/2010 3 13 2010 12 644 521280 4818208 198 40
18:00:47 3/8/2012 3 8 2012 18 665 521032 4818207 199 40
4:00:41 11/20/2010 11 20 2010 4 654 522054 4818210 196 40
0:01:11 5/1/2010 5 1 2010 0 644 525508 4818223 88 40
4:00:56 1/21/2011 1 21 2011 4 639 523260 4818214 193 40
8:00:50 1/26/2011 1 26 2011 8 638 522720 4818213 195 40
4:00:24 2/5/2012 2 5 2012 4 658 521399 4818208 198 40
6:00:27 3/21/2011 3 21 2011 6 667 521563 4818209 198 40
16:00:36 1/22/2011 1 22 2011 16 647 520905 4818207 199 40
18:00:35 4/24/2009 4 24 2009 18 644 525268 4818222 88 40
2:00:08 1/3/2009 1 3 2009 2 633 523900 4818217 192 40
10:00:48 12/21/2010 12 21 2010 10 638 522184 4818211 196 40
14:00:47 1/29/2013 1 29 2013 14 677 521292 4818208 198 40
22:00:40 1/26/2013 1 26 2013 22 677 520931 4818207 199 40
2:00:54 4/21/2012 4 21 2012 2 676 520367 4818205 201 6
18:00:43 4/24/2011 4 24 2011 18 665 523221 4818214 193 40
8:00:54 12/30/2009 12 30 2009 8 646 522289 4818211 196 40
12:00:56 1/9/2011 1 9 2011 12 638 521340 4818208 198 40
6:00:23 4/9/2011 4 9 2011 6 659 521987 4818210 197 40
18:00:42 4/22/2009 4 22 2009 18 646 522857 4818213 194 40
22:00:55 2/26/2010 2 26 2010 22 633 521115 4818208 199 40
0:00:53 12/10/2013 12 10 2013 0 917 522711 4818213 195 40
10:00:53 4/12/2012 4 12 2012 10 665 521847 4818210 197 40
22:00:23 12/27/2009 12 27 2009 22 639 522129 4818211 196 40
22:00:45 3/31/2009 3 31 2009 22 646 523301 4818215 193 40
2:00:57 4/14/2012 4 14 2012 2 678 524479 4818219 86 40
22:00:53 4/4/2009 4 4 2009 22 637 521358 4818209 198 40
0:00:54 4/7/2013 4 7 2013 0 671 522799 4818213 195 40
2:00:38 4/4/2010 4 4 2010 2 746 524764 4818220 86 40



8:00:47 11/29/2010 11 29 2010 8 653 522319 4818212 196 40
4:00:55 4/9/2011 4 9 2011 4 655 522008 4818211 196 40
18:00:53 3/29/2008 3 29 2008 18 632 520972 4818208 199 40
8:00:53 3/24/2010 3 24 2010 8 657 521422 4818209 198 40
8:00:26 12/29/2008 12 29 2008 8 635 523444 4818216 193 40
8:00:53 2/7/2011 2 7 2011 8 650 521244 4818209 198 40
10:00:54 1/1/2010 1 1 2010 10 644 526302 4818227 84 40
4:01:12 3/26/2009 3 26 2009 4 634 521820 4818210 197 40
22:00:53 2/6/2011 2 6 2011 22 642 523871 4818217 192 40
22:00:30 4/21/2009 4 21 2009 22 646 523028 4818215 194 40
12:01:41 4/7/2013 4 7 2013 12 671 522205 4818212 196 40
2:00:53 3/19/2008 3 19 2008 2 635 522697 4818214 195 40
4:00:36 4/7/2013 4 7 2013 4 671 522753 4818214 195 40
12:00:55 2/24/2011 2 24 2011 12 655 522338 4818213 196 40
14:00:55 1/22/2010 1 22 2010 14 640 521932 4818211 197 40
2:00:53 1/8/2013 1 8 2013 2 663 523423 4818216 193 40
22:00:54 3/29/2011 3 29 2011 22 668 525468 4818224 88 40
14:01:00 2/3/2013 2 3 2013 14 677 521031 4818208 199 40
18:00:53 3/7/2011 3 7 2011 18 801 520882 4818208 199 40
2:00:31 3/27/2010 3 27 2010 2 642 525466 4818224 88 40
2:00:39 1/21/2011 1 21 2011 2 639 523260 4818216 193 40
8:00:43 3/9/2013 3 9 2013 8 658 521481 4818210 198 40
16:00:47 1/9/2014 1 9 2014 16 917 523953 4818218 192 40
12:00:33 2/17/2014 2 17 2014 12 914 521651 4818211 197 40
14:00:33 2/13/2009 2 13 2009 14 637 525430 4818224 88 40
6:00:53 4/21/2013 4 21 2013 6 671 523323 4818216 193 40
2:00:55 4/7/2013 4 7 2013 2 671 522747 4818214 195 40
4:00:56 1/7/2010 1 7 2010 4 640 521916 4818212 197 40
14:00:48 3/22/2009 3 22 2009 14 634 521925 4818212 197 40
6:00:55 1/26/2011 1 26 2011 6 638 522721 4818214 195 40
4:00:48 4/9/2014 4 9 2014 4 907 526186 4818227 84 40
4:00:56 1/7/2011 1 7 2011 4 639 522735 4818214 195 40
8:00:54 1/7/2011 1 7 2011 8 639 522735 4818214 195 40
4:00:30 1/8/2013 1 8 2013 4 663 523420 4818217 193 40
4:00:47 4/26/2008 4 26 2008 4 633 521425 4818210 198 40
10:00:53 1/9/2011 1 9 2011 10 654 521391 4818210 198 40
10:00:56 2/16/2010 2 16 2010 10 646 524984 4818222 87 40
8:00:53 2/25/2011 2 25 2011 8 801 522570 4818214 195 40
10:00:53 3/24/2011 3 24 2011 10 661 522073 4818212 196 40
8:00:44 4/11/2011 4 11 2011 8 664 521983 4818212 197 40
16:00:53 12/17/2013 12 17 2013 16 908 521695 4818211 197 40
20:00:54 4/15/2014 4 15 2014 20 916 525818 4818226 85 40
18:00:55 3/18/2010 3 18 2010 18 643 522494 4818214 195 40
18:00:41 3/21/2011 3 21 2011 18 662 523837 4818219 192 40
16:00:49 4/14/2011 4 14 2011 16 801 522122 4818213 196 40
8:00:23 4/6/2012 4 6 2012 8 677 521628 4818211 197 40
6:00:53 2/29/2012 2 29 2012 6 666 523439 4818217 193 40
0:00:37 4/5/2009 4 5 2009 0 637 521353 4818210 198 40
0:00:53 4/8/2012 4 8 2012 0 670 525447 4818225 88 40
16:00:49 3/28/2014 3 28 2014 16 679 521112 4818210 199 40
2:00:54 11/20/2010 11 20 2010 2 643 522427 4818214 195 40
18:00:53 1/21/2010 1 21 2010 18 644 525354 4818224 88 40
8:00:23 4/21/2011 4 21 2011 8 658 523959 4818219 192 40
0:00:54 4/3/2014 4 3 2014 0 909 525119 4818224 87 40



18:00:47 12/29/2013 12 29 2013 18 679 521064 4818210 199 40
8:00:48 4/5/2008 4 5 2008 8 632 521778 4818212 197 40
18:00:33 4/11/2012 4 11 2012 18 672 521970 4818213 197 40
18:00:47 4/14/2010 4 14 2010 18 652 521112 4818210 199 40
22:00:53 12/3/2012 12 3 2012 22 671 525199 4818224 87 40
10:00:53 4/30/2010 4 30 2010 10 640 521542 4818211 198 40
6:00:54 11/20/2010 11 20 2010 6 654 522050 4818213 196 40
16:01:24 2/2/2013 2 2 2013 16 677 521028 4818210 199 40
2:00:48 2/5/2012 2 5 2012 2 658 521398 4818211 198 40
2:00:15 4/25/2008 4 25 2008 2 634 521418 4818211 198 40
4:00:39 4/1/2008 4 1 2008 4 632 521878 4818213 197 40
22:00:41 3/27/2009 3 27 2009 22 638 521350 4818211 198 40
14:00:48 12/20/2008 12 20 2008 14 635 525636 4818226 85 40
8:00:47 1/23/2011 1 23 2011 8 657 521472 4818211 198 40
18:00:32 12/26/2009 12 26 2009 18 643 522285 4818214 196 40
16:01:02 2/26/2009 2 26 2009 16 633 521489 4818211 198 40
18:00:44 2/19/2011 2 19 2011 18 638 520803 4818209 199 40
8:01:19 1/29/2011 1 29 2011 8 639 525327 4818225 88 40
18:00:53 4/29/2009 4 29 2009 18 640 521137 4818210 199 40
4:01:11 2/6/2013 2 6 2013 4 679 523903 4818220 192 40
22:00:54 2/1/2010 2 1 2010 22 640 523467 4818218 193 40
18:00:34 11/27/2010 11 27 2010 18 647 522905 4818216 194 40
18:00:53 3/27/2011 3 27 2011 18 666 522988 4818217 194 40
18:00:48 11/30/2010 11 30 2010 18 657 520419 4818209 200 39
20:00:49 4/19/2014 4 19 2014 20 909 522606 4818216 195 40
2:00:41 1/24/2010 1 24 2010 2 633 523460 4818219 193 40
18:01:00 3/3/2014 3 3 2014 18 913 526789 4818231 83 40
22:00:47 1/8/2013 1 8 2013 22 665 523432 4818218 193 40
8:00:54 3/4/2010 3 4 2010 8 633 521429 4818212 198 40
18:00:24 4/19/2011 4 19 2011 18 801 521545 4818212 198 40
8:00:39 1/23/2010 1 23 2010 8 638 523533 4818219 193 40
12:00:47 1/29/2013 1 29 2013 12 677 521293 4818211 198 40
0:00:31 3/30/2011 3 30 2011 0 668 525465 4818226 88 40
2:00:53 1/7/2010 1 7 2010 2 640 521921 4818213 197 40
12:00:44 2/19/2010 2 19 2010 12 633 525358 4818226 88 40
12:00:42 3/23/2011 3 23 2011 12 658 521972 4818214 197 40
0:00:36 1/8/2013 1 8 2013 0 677 520580 4818209 200 39
4:00:54 4/12/2009 4 12 2009 4 641 520338 4818209 201 6
2:00:53 1/9/2013 1 9 2013 2 665 523438 4818219 193 40
12:00:47 2/25/2010 2 25 2010 12 633 521884 4818213 197 40
18:00:56 3/5/2009 3 5 2009 18 637 524165 4818221 124 39
16:00:43 3/30/2013 3 30 2013 16 658 522023 4818214 196 40
0:00:41 1/8/2013 1 8 2013 0 663 523427 4818219 193 40
8:01:18 11/29/2010 11 29 2010 8 647 521422 4818212 198 40
8:00:39 3/29/2011 3 29 2011 8 663 521909 4818214 197 40
18:00:42 12/26/2009 12 26 2009 18 646 522303 4818215 196 40
0:00:55 1/9/2013 1 9 2013 0 665 523442 4818219 193 40
2:00:47 12/25/2013 12 25 2013 2 917 520784 4818210 200 39
18:01:25 1/6/2012 1 6 2012 18 641 521135 4818212 199 40
18:00:41 1/15/2010 1 15 2010 18 633 521355 4818212 198 40
2:00:54 4/15/2012 4 15 2012 2 665 522604 4818216 195 40
10:00:42 2/6/2011 2 6 2011 10 650 521220 4818212 198 40
0:00:56 2/5/2013 2 5 2013 0 663 523471 4818219 193 40
18:01:11 4/22/2013 4 22 2013 18 658 522228 4818215 196 40



14:00:23 2/21/2010 2 21 2010 14 640 526134 4818229 84 40
8:00:55 11/24/2010 11 24 2010 8 801 524447 4818223 86 40
18:00:14 10/26/2008 10 26 2008 18 637 522336 4818215 196 40
18:00:54 4/22/2009 4 22 2009 18 634 522639 4818217 195 40
6:00:53 3/31/2008 3 31 2008 6 637 523820 4818221 192 40
18:00:55 12/20/2013 12 20 2013 18 911 524235 4818222 124 39
0:00:50 4/25/2008 4 25 2008 0 634 521416 4818213 198 40
8:00:54 12/8/2011 12 8 2011 8 650 525791 4818228 85 40
16:00:36 12/20/2010 12 20 2010 16 638 522771 4818217 195 40
18:00:55 3/28/2010 3 28 2010 18 654 525509 4818227 88 40
18:00:46 3/27/2009 3 27 2009 18 648 521537 4818213 198 40
10:01:18 12/21/2012 12 21 2012 10 677 521921 4818214 197 40
2:00:47 2/16/2013 2 16 2013 2 663 523224 4818219 193 40
20:00:45 4/14/2013 4 14 2013 20 679 520315 4818209 201 6
8:00:35 4/9/2009 4 9 2009 8 647 521631 4818214 197 40
10:00:53 1/20/2011 1 20 2011 10 654 521470 4818213 198 40
6:00:42 4/9/2011 4 9 2011 6 655 522006 4818215 196 40
6:00:20 1/7/2011 1 7 2011 6 639 522741 4818217 195 40
2:00:41 12/4/2008 12 4 2008 2 632 522620 4818217 195 40
4:00:28 11/20/2013 11 20 2013 4 907 525527 4818227 88 40
14:00:47 3/13/2010 3 13 2010 14 642 521575 4818214 198 40
14:00:48 2/28/2011 2 28 2011 14 642 520920 4818211 199 40
4:00:23 4/9/2011 4 9 2011 4 659 521979 4818215 197 40
4:00:45 1/9/2013 1 9 2013 4 665 523434 4818220 193 40
18:01:24 1/11/2013 1 11 2013 18 679 523569 4818220 193 40
18:00:53 4/2/2009 4 2 2009 18 646 521355 4818213 198 40
12:00:47 1/24/2010 1 24 2010 12 641 521415 4818213 198 40
10:00:55 1/25/2014 1 25 2014 10 679 522290 4818216 196 40
22:00:53 4/22/2009 4 22 2009 22 646 522647 4818217 195 40
22:00:41 3/29/2011 3 29 2011 22 659 525593 4818228 88 40
18:00:42 1/23/2011 1 23 2011 18 638 523734 4818221 192 40
16:00:53 3/27/2013 3 27 2013 16 671 522350 4818216 196 40
6:00:47 1/8/2013 1 8 2013 6 663 523432 4818220 193 40
22:00:41 3/13/2011 3 13 2011 22 801 521170 4818213 199 40
6:00:37 3/28/2009 3 28 2009 6 638 521354 4818213 198 40
12:00:24 11/30/2010 11 30 2010 12 638 521402 4818213 198 40
18:00:56 2/11/2009 2 11 2009 18 634 523548 4818221 193 40
10:00:54 1/8/2012 1 8 2012 10 663 521266 4818213 198 40
22:00:47 3/26/2008 3 26 2008 22 634 523476 4818220 193 40
0:00:48 4/14/2009 4 14 2009 0 639 525634 4818228 85 40
22:00:16 3/29/2009 3 29 2009 22 638 521362 4818213 198 40
8:00:54 4/26/2008 4 26 2008 8 633 521422 4818214 198 40
4:01:12 3/19/2010 3 19 2010 4 639 522798 4818218 195 40
10:00:41 4/9/2014 4 9 2014 10 679 521578 4818214 198 40
10:00:49 11/30/2010 11 30 2010 10 638 521400 4818214 198 40
12:00:42 3/22/2014 3 22 2014 12 679 521067 4818213 199 40
18:00:54 12/27/2009 12 27 2009 18 646 521900 4818215 197 40
8:00:55 4/19/2009 4 19 2009 8 640 526275 4818231 84 40
10:00:56 4/6/2008 4 6 2008 10 635 522513 4818217 195 40
8:00:47 2/18/2010 2 18 2010 8 639 525632 4818229 85 40
16:00:53 4/7/2013 4 7 2013 16 677 525859 4818230 85 40
18:00:54 12/23/2012 12 23 2012 18 680 521406 4818214 198 40
2:00:46 4/3/2009 4 3 2009 2 642 521669 4818215 197 40
0:00:56 12/28/2009 12 28 2009 0 639 522395 4818217 196 40



0:00:48 12/5/2008 12 5 2008 0 633 521644 4818215 197 40
12:00:39 1/27/2011 1 27 2011 12 646 523995 4818223 192 40
4:00:53 4/21/2013 4 21 2013 4 671 523323 4818221 193 40
14:00:55 2/17/2010 2 17 2010 14 646 525419 4818228 88 40
0:00:42 3/23/2009 3 23 2009 0 647 521185 4818214 199 40
12:01:10 4/29/2010 4 29 2010 12 646 521831 4818216 197 40
6:00:55 12/29/2008 12 29 2008 6 635 523462 4818221 193 40
6:00:47 1/31/2014 1 31 2014 6 908 523677 4818222 192 40
12:00:42 12/22/2010 12 22 2010 12 657 521485 4818215 198 40
2:00:53 4/2/2009 4 2 2009 2 646 521624 4818215 197 40
18:01:14 1/21/2010 1 21 2010 18 644 525202 4818228 87 40
20:00:42 1/8/2013 1 8 2013 20 665 523437 4818221 193 40
6:00:52 11/19/2010 11 19 2010 6 650 523449 4818222 193 40
8:00:42 4/4/2009 4 4 2009 8 639 522022 4818217 196 40
2:00:06 12/12/2012 12 12 2012 2 665 524905       4818227 87      40
14:00:25        1/6/2010        1       6       2010    14      633     521528  4818215 198     40
4:00:56 1/10/2014       1       10      2014    4       908     523528  4818222 193     40
16:00:18        12/16/2008      12      16      2008    16      634     521933  4818216 197     40
18:00:50        12/9/2008       12      9       2008    18      633     525531  4818229 88      40
14:00:45        2/20/2010       2       20      2010    14      643     525803  4818230 85      40
18:00:54        2/24/2011       2       24      2011    18      801     523268  4818221 193     40
22:00:49        1/2/2012        1       2       2012    22      658     521312  4818215 198     40
0:00:26 3/19/2008       3       19      2008    0       631     523535  4818222 193     40
18:00:59        3/21/2010       3       21      2010    18      640     522213  4818218 196     40
16:00:47        4/6/2013        4       6       2013    16      658     522504  4818219 195     40
22:00:53        1/11/2009       1       11      2009    22      633     523473  4818222 193     40
2:00:43 2/7/2011        2       7       2011    2       654     523448  4818222 193     40
6:01:12 11/22/2010      11      22      2010    6       643     522366  4818218 196     40
10:00:31        3/8/2011        3       8       2011    10      653     521710  4818216 197     40
18:00:23        4/7/2009        4       7       2009    18      639     524704  4818226 86      40
12:00:41        12/17/2010      12      17      2010    12      647     521396  4818215 198     40
6:00:43 3/19/2010       3       19      2010    6       639     522773  4818220 195     40
16:00:58        4/2/2011        4       2       2011    16      641     521095  4818214 199     40
6:00:55 4/7/2013        4       7       2013    6       671     522728  4818220 195     40
2:00:53 12/3/2008       12      3       2008    2       633     521149  4818214 199     40
18:00:53        3/29/2009       3       29      2009    18      638     521344  4818215 198     40
2:00:19 1/16/2010       1       16      2010    2       633     521387  4818215 198     40
4:00:53 4/2/2009        4       2       2009    4       646     521627  4818216 197     40
18:00:54        2/8/2011        2       8       2011    18      801     522737  4818220 195     40
4:00:54 3/27/2009       3       27      2009    4       634     521562  4818216 198     40
16:00:41        4/21/2013       4       21      2013    16      658     522071  4818218 196     40
0:00:41 3/20/2011       3       20      2011    0       661     521133  4818215 199     40
6:00:48 12/26/2009      12      26      2009    6       633     522167  4818218 196     40
16:00:54        3/26/2010       3       26      2010    16      641     524883  4818228 87      40
4:00:48 4/13/2012       4       13      2012    4       676     525735  4818231 85      40
20:00:34        4/28/2014       4       28      2014    20      908     522274  4818218 196     40
6:00:41 4/26/2008       4       26      2008    6       633     521427  4818216 198     40
2:00:54 12/24/2012      12      24      2012    2       670     521503  4818216 198     40
0:01:11 11/26/2010      11      26      2010    0       638     521329  4818216 198     40
2:00:44 3/19/2008       3       19      2008    2       631     522696  4818220 195     40
0:00:43 3/30/2009       3       30      2009    0       638     521371  4818216 198     40
12:00:48        1/16/2011       1       16      2011    12      646     521442  4818216 198     40
6:00:54 1/23/2010       1       23      2010    6       638     523524  4818223 193     40
0:00:21 4/2/2009        4       2       2009    0       646     521628  4818217 197     40



6:00:48 4/10/2011       4       10      2011    6       664     521798  4818217 197     40
14:00:25        1/6/2010        1       6       2010    14      641     521364  4818216 198     40
14:00:41        2/21/2013       2       21      2013    14      663     521109  4818215 199     40
4:00:55 1/31/2014       1       31      2014    4       908     523677  4818224 192     40
18:01:17        4/11/2009       4       11      2009    18      640     524669  4818227 86      40
4:00:37 1/26/2011       1       26      2011    4       638     522710  4818220 195     40
4:00:27 12/29/2008      12      29      2008    4       635     523465  4818223 193     40
18:00:56        12/28/2010      12      28      2010    18      646     523652  4818224 192     40
6:00:36 3/3/2011        3       3       2011    6       801     523362  4818223 193     40
18:00:36        3/1/2011        3       1       2011    18      639     523689  4818224 192     40
18:00:28        3/9/2010        3       9       2010    18      642     525896  4818232 85      40
4:00:53 1/26/2011       1       26      2011    4       655     522759  4818221 195     40
22:00:40        11/25/2010      11      25      2010    22      640     521316  4818216 198     40
22:00:53        4/1/2009        4       1       2009    22      646     521627  4818217 197     40
14:00:53        3/13/2010       3       13      2010    14      640     521119  4818215 199     40
0:00:49 3/28/2009       3       28      2009    0       638     521353  4818216 198     40
18:00:48        12/23/2011      12      23      2011    18      658     521432  4818216 198     40
2:01:18 3/19/2008       3       19      2008    2       636     522664  4818220 195     40
6:01:03 1/7/2010        1       7       2010    6       640     521909  4818218 197     40
4:00:54 4/9/2011        4       9       2011    4       665     522014  4818218 196     40
4:00:55 12/25/2012      12      25      2012    4       670     521540  4818217 198     40
14:00:20        2/19/2010       2       19      2010    14      633     525356  4818230 88      40
22:00:48        4/5/2012        4       5       2012    22      658     522715  4818221 195     40
6:00:42 1/26/2011       1       26      2011    6       655     522757  4818221 195     40
6:00:43 12/24/2012      12      24      2012    6       670     521501  4818217 198     40
18:00:25        1/17/2010       1       17      2010    18      646     521134  4818216 199     40
2:00:48 12/25/2012      12      25      2012    2       670     521547  4818217 198     40
14:00:26        12/30/2009      12      30      2009    14      638     522016  4818219 196     40
4:00:43 3/30/2009       3       30      2009    4       638     521377  4818217 198     40
4:00:53 3/28/2009       3       28      2009    4       638     521355  4818217 198     40
12:00:56        12/29/2013      12      29      2013    12      671     521468  4818217 198     40
18:00:56        12/30/2009      12      30      2009    18      643     522648  4818221 195     40
10:00:23        4/16/2009       4       16      2009    10      641     523624  4818224 192     40
18:00:53        2/25/2010       2       25      2010    18      633     522089  4818219 196     40
14:00:42        4/4/2009        4       4       2009    14      647     521494  4818217 198     40
6:00:53 4/2/2009        4       2       2009    6       646     521624  4818218 197     40
18:00:47        11/21/2010      11      21      2010    18      647     522612  4818221 195     40
18:00:56        3/5/2014        3       5       2014    18      917     523570  4818224 193     40
4:00:47 4/9/2011        4       9       2011    4       664     522014  4818219 196     40
4:00:14 3/5/2009        3       5       2009    4       633     522172  4818219 196     40
4:00:34 12/3/2010       12      3       2010    4       642     526046  4818233 84      40
8:00:53 1/26/2011       1       26      2011    8       655     522757  4818221 195     40
0:00:44 4/1/2009        4       1       2009    0       645     523517  4818224 193     40
0:00:41 1/10/2014       1       10      2014    0       908     523517  4818224 193     40
20:01:11        4/6/2014        4       6       2014    20      916     521808  4818218 197     40
6:00:48 12/5/2008       12      5       2008    6       633     521884  4818219 197     40
8:00:56 2/5/2014        2       5       2014    8       909     522740  4818221 195     40
22:00:54        1/25/2011       1       25      2011    22      801     523698  4818225 192     40
12:01:26        2/28/2014       2       28      2014    12      916     524024  4818226 124     39
18:00:53        1/11/2009       1       11      2009    18      633     523563  4818224 193     40
14:00:48        1/27/2011       1       27      2011    14      646     523880  4818226 192     40
14:00:47        11/30/2010      11      30      2010    14      638     521326  4818217 198     40
22:00:53        2/21/2010       2       21      2010    22      647     524842  4818229 87      40
22:00:41        3/31/2012       3       31      2012    22      680     524944  4818229 87      40



8:00:53 3/28/2010       3       28      2010    8       746     526735  4818236 83      40
14:00:55        3/19/2012       3       19      2012    14      663     521648  4818218 197     40
6:00:41 3/9/2013        3       9       2013    6       679     521440  4818217 198     40
16:00:54        3/14/2014       3       14      2014    16      914     521655  4818218 197     40
18:02:31        4/2/2011        4       2       2011    18      641     520806  4818216 199     40
20:00:53        1/29/2014       1       29      2014    20      908     523541  4818225 193     40
2:00:51 4/13/2012       4       13      2012    2       676     525718  4818233 85      40
12:00:22        3/12/2012       3       12      2012    12      666     521789  4818219 197     40
14:00:47        4/2/2011        4       2       2011    14      663     521119  4818217 199     40
6:00:35 11/29/2010      11      29      2010    6       647     522763  4818222 195     40
16:00:41        12/22/2010      12      22      2010    16      657     521433  4818218 198     40
4:01:10 11/20/2010      11      20      2010    4       643     522359  4818221 196     40
22:00:34        4/24/2008       4       24      2008    22      633     521938  4818220 197     40
6:00:39 3/31/2009       3       31      2009    6       634     521639  4818219 197     40
8:00:25 3/4/2009        3       4       2009    8       633     522187  4818220 196     40
2:00:57 12/31/2009      12      31      2009    2       643     523470  4818225 193     40
12:00:54        2/9/2014        2       9       2014    12      917     521456  4818218 198     40
12:00:55        1/6/2010        1       6       2010    12      643     521354  4818218 198     40
14:00:55        12/24/2013      12      24      2013    14      671     521058  4818217 199     40
2:00:14 3/28/2009       3       28      2009    2       638     521352  4818218 198     40
8:00:40 4/15/2010       4       15      2010    8       646     521448  4818218 198     40
18:00:54        12/20/2013      12      20      2013    18      908     521558  4818219 198     40
14:00:46        1/29/2011       1       29      2011    14      657     520912  4818217 199     40
10:00:42        2/27/2012       2       27      2012    10      658     521697  4818219 197     40
8:00:53 3/24/2010       3       24      2010    8       654     521420  4818218 198     40
22:00:41        12/28/2010      12      28      2010    22      646     523652  4818226 192     40
8:00:55 12/25/2009      12      25      2009    8       641     521313  4818218 198     40
8:00:50 4/10/2014       4       10      2014    8       908     526701  4818237 83      40
8:00:53 3/26/2009       3       26      2009    8       648     522685  4818222 195     40
0:00:48 2/16/2013       2       16      2013    0       675     524189  4818228 124     39
22:00:35        12/4/2008       12      4       2008    22      633     521568  4818219 198     40
2:00:47 3/31/2009       3       31      2009    2       634     521646  4818219 197     40
22:00:54        2/21/2010       2       21      2010    22      640     525341  4818232 88      40
12:00:50        1/29/2011       1       29      2011    12      650     525449  4818232 88      40
2:00:47 1/10/2014       1       10      2014    2       908     523511  4818225 193     40
8:00:31 2/24/2009       2       24      2009    8       634     522133  4818221 196     40
10:00:53        3/17/2011       3       17      2011    10      655     522116  4818221 196     40
22:00:53        3/27/2009       3       27      2009    22      633     521323  4818218 198     40
12:00:53        2/27/2014       2       27      2014    12      909     522167  4818221 196     40
22:00:47        2/2/2013        2       2       2013    22      680     520945  4818217 199     40
4:00:43 1/16/2010       1       16      2010    4       633     521388  4818219 198     40
0:00:50 2/28/2014       2       28      2014    0       907     525195  4818232 87      40
8:00:40 2/28/2011       2       28      2011    8       653     521699  4818220 197     40
18:00:48        3/29/2011       3       29      2011    18      664     522872  4818224 194     40
2:00:42 12/20/2013      12      20      2013    2       914     521380  4818219 198     40
16:01:02        2/29/2012       2       29      2012    16      663     524237  4818229 124     39
4:00:42 12/24/2012 12 24 2012 4 670 521499 4818219 198 40
6:00:54 4/9/2009 4 9 2009 6 640 526148 4818236 84 40
18:00:47 4/1/2012 4 1 2012 18 676 525510 4818233 88 40
8:00:47 2/22/2011 2 22 2011 8 638 521640 4818220 197 40
6:00:54 12/21/2013 12 21 2013 6 909 522474 4818223 195 40
8:00:54 3/9/2013 3 9 2013 8 677 521498 4818220 198 40
2:00:17 2/27/2011 2 27 2011 2 646 523437 4818226 193 40
2:00:47 4/15/2009 4 15 2009 2 639 523817 4818228 192 40



4:00:53 3/7/2011 3 7 2011 4 653 521541 4818220 198 40
18:00:25 1/17/2010 1 17 2010 18 633 521349 4818219 198 40
12:00:57 3/24/2009 3 24 2009 12 633 522013 4818222 196 40
18:00:47 3/27/2009 3 27 2009 18 638 521349 4818219 198 40
4:00:41 11/25/2011 11 25 2011 4 667 524107 4818229 124 39
2:00:21 3/30/2009 3 30 2009 2 638 521369 4818220 198 40
20:00:55 2/2/2013 2 2 2013 20 680 520943 4818218 199 40
22:00:50 11/24/2013 11 24 2013 22 914 521801 4818221 197 40
22:00:23 1/15/2010 1 15 2010 22 633 521355 4818220 198 40
12:01:36 2/28/2014 2 28 2014 12 917 524025 4818229 124 39
12:00:41 4/4/2009 4 4 2009 12 647 521494 4818220 198 40
10:00:53 1/3/2014 1 3 2014 10 911 524178 4818229 124 39
16:00:50 3/10/2009 3 10 2009 16 633 521678 4818221 197 40
10:00:53 1/13/2014 1 13 2014 10 916 524048 4818229 124 39
10:00:54 2/20/2011 2 20 2011 10 650 521955 4818222 197 40
12:00:43 2/19/2010 2 19 2010 12 646 525222 4818233 88 40
6:00:42 1/16/2010 1 16 2010 6 633 521390 4818220 198 40
18:00:30 12/19/2008 12 19 2008 18 635 526364 4818238 84 40
4:00:53 4/9/2009 4 9 2009 4 640 526148 4818237 84 40
16:00:23 1/14/2012 1 14 2012 16 658 525107 4818233 87 40
18:00:54 3/27/2009 3 27 2009 18 638 521354 4818220 198 40
14:00:48 2/2/2013 2 2 2013 14 677 521029 4818219 199 40
0:00:54 11/28/2013 11 28 2013 0 914 521168 4818219 199 40
12:00:54 12/29/2013 12 29 2013 12 679 521681 4818221 197 40
8:00:54 12/15/2013 12 15 2013 8 916 526757 4818239 83 40
22:01:23 2/23/2014 2 23 2014 22 908 523496 4818227 193 40
14:00:36 3/27/2010 3 27 2010 14 657 521668 4818221 197 40
8:00:41 2/21/2012 2 21 2012 8 658 521631 4818221 197 40
4:00:54 4/10/2011 4 10 2011 4 664 521789 4818221 197 40
4:01:11 11/16/2011 11 16 2011 4 650 523883 4818229 192 40
12:00:54 1/2/2011 1 2 2011 12 657 521295 4818220 198 40
10:00:21 2/13/2011 2 13 2011 10 654 521759 4818221 197 40
4:00:57 3/15/2010 3 15 2010 4 643 521146 4818220 199 40
8:01:12 1/21/2010 1 21 2010 8 646 521380 4818220 198 40
12:00:18 3/17/2011 3 17 2011 12 655 522113 4818223 196 40
2:01:12 5/6/2009 5 6 2009 2 642 525225 4818234 88 40
18:00:53 3/19/2011 3 19 2011 18 669 522982 4818226 194 40
22:00:54 1/21/2010 1 21 2010 22 644 525355 4818234 88 40
0:00:53 2/1/2013 2 1 2013 0 663 523468 4818227 193 40
0:01:08 3/7/2011 3 7 2011 0 653 521542 4818221 198 40
10:00:23 2/20/2011 2 20 2011 10 657 521957 4818222 197 40
14:00:42 4/9/2014 4 9 2014 14 914 522088 4818223 196 40
6:00:41 12/22/2013 12 22 2013 6 907 522767 4818225 195 40
22:00:49 3/9/2012 3 9 2012 22 665 521461 4818221 198 40
8:00:55 4/6/2011 4 6 2011 8 665 523848 4818229 192 40
6:00:54 4/9/2011 4 9 2011 6 664 522015 4818223 196 40
2:00:43 3/19/2008 3 19 2008 2 632 523484 4818228 193 40
2:00:21 4/1/2009 4 1 2009 2 645 523515 4818228 193 40
2:00:44 2/24/2014 2 24 2014 2 908 523524 4818228 193 40
2:00:48 2/5/2013 2 5 2013 2 663 523445 4818228 193 40
12:00:50 4/14/2010 4 14 2010 12 654 522121 4818223 196 40
18:00:53 2/13/2009 2 13 2009 18 634 523621 4818229 192 40
14:00:47 12/25/2008 12 25 2008 14 635 524274 4818231 124 39
8:00:47 3/26/2009 3 26 2009 8 644 522471 4818225 195 40



12:00:47 4/30/2008 4 30 2008 12 636 522242 4818224 196 40
10:00:54 2/25/2012 2 25 2012 10 658 521474 4818221 198 40
6:00:41 3/21/2011 3 21 2011 6 664 521579 4818222 198 40
4:00:54 1/24/2010 1 24 2010 4 633 523466 4818228 193 40
0:00:27 12/5/2010 12 5 2010 0 638 521540 4818222 198 40
12:00:48 12/29/2009 12 29 2009 12 640 521227 4818221 198 40
12:00:53 3/28/2011 3 28 2011 12 666 521800 4818223 197 40
10:00:42 3/26/2009 3 26 2009 10 633 521650 4818222 197 40
10:00:47 4/11/2013 4 11 2013 10 679 521405 4818221 198 40
14:00:46 1/6/2010 1 6 2010 14 643 521376 4818221 198 40
10:00:55 12/29/2013 12 29 2013 10 679 521687 4818222 197 40
4:01:13 2/6/2010 2 6 2010 4 640 521185 4818221 199 40
18:00:54 3/7/2010 3 7 2010 18 640 526166 4818238 84 40
16:00:25 1/2/2011 1 2 2011 16 653 525682 4818237 85 40
16:00:48 1/3/2013 1 3 2013 16 658 521617 4818222 197 40
8:00:56 12/21/2013 12 21 2013 8 907 522905 4818227 194 40
2:00:44 12/29/2008 12 29 2008 2 635 523465 4818229 193 40
10:00:56 3/12/2010 3 12 2010 10 640 521227 4818221 198 40
18:01:14 4/26/2010 4 26 2010 18 646 522015 4818224 196 40
0:00:17 12/29/2008 12 29 2008 0 635 523462 4818229 193 40
6:01:00 3/3/2014 3 3 2014 6 907 523510 4818229 193 40
8:00:54 12/15/2012 12 15 2012 8 665 526575 4818240 83 40
16:00:53 3/16/2013 3 16 2013 16 679 521550 4818222 198 40
8:01:12 2/6/2010 2 6 2010 8 640 521192 4818221 199 40
0:00:56 12/4/2008 12 4 2008 0 633 522482 4818225 195 40
20:00:53 11/27/2013 11 27 2013 20 914 521175 4818221 199 40
0:00:54 4/15/2011 4 15 2011 0 668 525514 4818236 88 40
8:00:24 3/29/2011 3 29 2011 8 658 522186 4818225 196 40
14:00:50 4/7/2014 4 7 2014 14 917 521181 4818221 199 40
18:00:09 4/30/2009 4 30 2009 18 634 522135 4818224 196 40
8:01:24 1/31/2010 1 31 2010 8 643 522893 4818227 194 40
0:00:57 3/28/2009 3 28 2009 0 633 521325 4818222 198 40
8:00:47 3/10/2010 3 10 2010 8 646 521772 4818223 197 40
2:01:01 4/28/2011 4 28 2011 2 667 526478 4818240 83 40
18:01:07 12/17/2012 12 17 2012 18 680 523486 4818229 193 40
18:00:50 3/30/2008 3 30 2008 18 634 523722 4818230 192 40
18:00:53 11/25/2010 11 25 2010 18 640 521315 4818222 198 40
22:00:22 4/24/2009 4 24 2009 22 634 522608 4818226 195 40
0:01:18 1/16/2010 1 16 2010 0 633 521355 4818222 198 40
8:00:51 2/22/2011 2 22 2011 8 655 521654 4818223 197 40
2:01:12 3/11/2010 3 11 2010 2 638 525484 4818237 88 40
10:00:53 4/2/2011 4 2 2011 10 647 521180 4818222 199 40
2:00:35 2/24/2009 2 24 2009 2 634 522191 4818225 196 40
10:00:57 4/10/2011 4 10 2011 10 664 522733 4818227 195 40
16:00:48 1/18/2010 1 18 2010 16 638 521446 4818223 198 40
18:01:47 3/9/2010 3 9 2010 18 647 525528 4818237 88 40
2:00:41 4/30/2011 4 30 2011 2 666 525805 4818238 85 40
2:00:53 3/26/2009 3 26 2009 2 640 521867 4818224 197 40
8:01:12 12/20/2010 12 20 2010 8 638 523466 4818230 193 40
16:00:53 12/20/2013 12 20 2013 16 908 521607 4818223 197 40
6:00:41 3/19/2010 3 19 2010 6 646 522686 4818227 195 40
4:00:49 3/25/2011 3 25 2011 4 660 523017 4818228 194 40
0:00:43 12/24/2012 12 24 2012 0 658 521585 4818223 198 40
6:00:54 1/4/2011 1 4 2011 6 801 520994 4818221 199 40



2:00:47 3/7/2011 3 7 2011 2 653 521540 4818223 198 40
8:00:51 4/23/2014 4 23 2014 8 908 522398 4818226 196 40
2:00:53 1/17/2011 1 17 2011 2 654 521328 4818223 198 40
18:00:53 2/2/2013 2 2 2013 18 677 521024 4818222 199 40
10:00:44 1/5/2009 1 5 2009 10 634 521645 4818224 197 40
22:00:53 2/25/2010 2 25 2010 22 643 524986 4818235 87 40
10:00:48 1/2/2014 1 2 2014 10 917 521312 4818223 198 40
4:00:56 12/7/2012 12 7 2012 4 677 523442 4818230 193 40
8:00:41 3/6/2009 3 6 2009 8 633 521982 4818225 197 40
6:00:53 3/31/2008 3 31 2008 6 632 523818 4818231 192 40
10:00:47 3/31/2009 3 31 2009 10 638 522510 4818227 195 40
22:01:28 12/15/2013 12 15 2013 22 907 523575 4818230 193 40
8:00:53 1/16/2010 1 16 2010 8 633 521386 4818223 198 40
0:00:56 12/26/2008 12 26 2008 0 635 524028 4818232 124 39
4:01:11 1/27/2013 1 27 2013 4 677 520918 4818222 199 40
6:00:55 12/16/2010 12 16 2010 6 638 521965 4818225 197 40
10:00:56 3/20/2013 3 20 2013 10 679 522358 4818226 196 40
16:00:47 2/29/2012 2 29 2012 16 665 524560 4818234 86 40
2:00:41 1/27/2013 1 27 2013 2 677 520915 4818222 199 40
12:00:37 4/9/2011 4 9 2011 12 665 521810 4818225 197 40
14:00:51 4/1/2010 4 1 2010 14 638 524501 4818234 86 40
18:01:11 12/18/2012 12 18 2012 18 680 521915 4818225 197 40
6:00:48 12/11/2013 12 11 2013 6 907 522735 4818228 195 40
6:00:41 3/17/2010 3 17 2010 6 656 521266 4818223 198 40
8:01:22 4/9/2014 4 9 2014 8 679 521580 4818224 198 40
6:00:55 2/6/2010 2 6 2010 6 640 521176 4818223 199 40
4:00:57 3/19/2010 3 19 2010 4 646 522687 4818228 195 40
16:00:45 2/15/2011 2 15 2011 16 650 522947 4818229 194 40
12:00:47 3/8/2012 3 8 2012 12 665 521721 4818225 197 40
18:00:13 12/6/2008 12 6 2008 18 633 523300 4818230 193 40
2:00:44 2/8/2013 2 8 2013 2 677 521348 4818224 198 40
10:00:21 12/11/2008 12 11 2008 10 634 522360 4818227 196 40
6:00:23 3/13/2011 3 13 2011 6 654 522326 4818227 196 40
0:00:42 4/8/2012 4 8 2012 0 672 524895 4818236 87 40
0:00:43 2/3/2011 2 3 2011 0 642 524100 4818233 124 39
10:00:49 4/25/2011 4 25 2011 10 665 522402 4818227 196 40
6:01:23 1/26/2010 1 26 2010 6 641 520373 4818221 201 6
4:00:47 2/24/2014 2 24 2014 4 908 523519 4818231 193 40
0:00:55 1/17/2011 1 17 2011 0 654 521318 4818224 198 40
8:00:53 3/27/2009 3 27 2009 8 634 521580 4818225 198 40
12:00:16 3/26/2009 3 26 2009 12 638 521716 4818225 197 40
4:00:53 4/15/2009 4 15 2009 4 639 523824 4818232 192 40
22:00:48 1/31/2013 1 31 2013 22 663 523473 4818231 193 40
2:00:15 3/28/2009 3 28 2009 2 633 521324 4818224 198 40
18:00:53 4/8/2009 4 8 2009 18 642 525352 4818238 88 40
2:01:06 11/19/2010 11 19 2010 2 655 523384 4818231 193 40
8:00:48 3/30/2009 3 30 2009 8 635 521894 4818226 197 40
2:00:41 4/10/2011 4 10 2011 2 664 521788 4818225 197 40
6:00:21 3/10/2012 3 10 2012 6 658 521514 4818225 198 40
12:00:42 3/27/2010 3 27 2010 12 657 521669 4818225 197 40
4:00:25 4/5/2012 4 5 2012 4 657 520359 4818221 201 6
2:00:55 1/4/2014 1 4 2014 2 911 524099 4818233 124 39
8:00:54 3/24/2010 3 24 2010 8 640 521422 4818224 198 40
22:03:04 3/18/2010 3 18 2010 22 641 522443 4818228 195 40



8:00:54 12/11/2013 12 11 2013 8 907 522989 4818230 194 40
6:00:42 3/25/2014 3 25 2014 6 917 522755 4818229 195 40
8:00:53 2/28/2012 2 28 2012 8 665 521543 4818225 198 40
8:00:20 4/20/2009 4 20 2009 8 634 521622 4818225 197 40
16:00:44 4/25/2011 4 25 2011 16 658 524171 4818234 124 39
16:00:53 12/24/2012 12 24 2012 16 658 521410 4818224 198 40
16:00:54 3/3/2011 3 3 2011 16 650 523928 4818233 192 40
8:00:47 12/5/2010 12 5 2010 8 638 521414 4818225 198 40
0:00:54 2/15/2012 2 15 2012 0 665 525898 4818240 85 40
22:01:18 12/3/2010 12 3 2010 22 639 523305 4818231 193 40
8:00:49 12/16/2010 12 16 2010 8 638 521964 4818226 197 40
22:00:25 4/21/2009 4 21 2009 22 634 522566 4818228 195 40
4:00:29 12/30/2008 12 30 2008 4 634 523470 4818232 193 40
4:00:47 12/26/2009 12 26 2009 4 647 522227 4818227 196 40
8:00:41 3/29/2012 3 29 2012 8 658 521986 4818227 197 40
8:00:53 1/8/2013 1 8 2013 8 663 523442 4818232 193 40
18:00:55 11/25/2010 11 25 2010 18 646 521324 4818225 198 40
22:00:55 11/29/2010 11 29 2010 22 654 521477 4818225 198 40
0:00:48 1/12/2009 1 12 2009 0 633 523454 4818232 193 40
18:00:55 2/7/2011 2 7 2011 18 642 523722 4818233 192 40
4:00:54 3/31/2009 3 31 2009 4 634 521637 4818226 197 40
8:00:28 1/30/2011 1 30 2011 8 638 522581 4818229 195 40
22:00:53 3/24/2010 3 24 2010 22 643 520413 4818222 200 39
10:00:47 3/8/2011 3 8 2011 10 801 522039 4818227 196 40
12:00:23 3/15/2011 3 15 2011 12 801 522194 4818227 196 40
4:00:47 3/21/2011 3 21 2011 4 664 521571 4818226 198 40
12:00:32 1/5/2009 1 5 2009 12 634 521667 4818226 197 40
10:00:47 1/6/2012 1 6 2012 10 663 521653 4818226 197 40
4:00:53 1/4/2011 1 4 2011 4 801 520998 4818224 199 40
4:00:54 2/22/2013 2 22 2013 4 677 521021 4818224 199 40
18:00:48 4/4/2012 4 4 2012 18 681 521098 4818224 199 40
14:00:47 1/6/2010 1 6 2010 14 647 521532 4818226 198 40
2:00:14 4/6/2012 4 6 2012 2 658 522767 4818230 195 40
2:01:19 12/5/2010 12 5 2010 2 638 521476 4818226 198 40
16:00:55 3/11/2010 3 11 2010 16 646 521965 4818227 197 40
14:00:36 3/3/2011 3 3 2011 14 650 523929 4818234 192 40
0:00:47 2/24/2009 2 24 2009 0 634 522182 4818228 196 40
22:00:47 4/14/2011 4 14 2011 22 668 525510 4818240 88 40
22:01:03 4/17/2012 4 17 2012 22 676 521620 4818226 197 40
0:00:34 4/25/2009 4 25 2009 0 644 525346 4818239 88 40
4:01:24 12/16/2012 12 16 2012 4 680 522826 4818230 194 40
6:00:41 3/15/2010 3 15 2010 6 643 521147 4818225 199 40
22:00:43 4/8/2009 4 8 2009 22 647 520399 4818222 200 39
6:00:47 3/13/2011 3 13 2011 6 655 521805 4818227 197 40
18:00:57 12/21/2013 12 21 2013 18 907 522471 4818229 195 40
6:00:47 1/10/2014 1 10 2014 6 908 523525 4818233 193 40
18:00:56 1/8/2011 1 8 2011 18 647 523986 4818234 192 40
22:00:43 12/29/2010 12 29 2010 22 646 523698 4818233 192 40
16:00:50 3/14/2014 3 14 2014 16 679 521777 4818227 197 40
0:00:47 3/22/2011 3 22 2011 0 662 523845 4818234 192 40
0:00:53 3/30/2009 3 30 2009 0 633 521534 4818226 198 40
18:01:12 1/11/2013 1 11 2013 18 675 523554 4818233 193 40
14:00:14 3/10/2010 3 10 2010 14 646 521843 4818227 197 40
8:00:24 3/29/2008 3 29 2008 8 636 521667 4818227 197 40



12:00:47 2/11/2014 2 11 2014 12 679 521837 4818227 197 40
4:00:54 1/21/2010 1 21 2010 4 646 521385 4818226 198 40
4:00:49 3/25/2014 3 25 2014 4 917 522758 4818230 195 40
2:00:46 2/25/2011 2 25 2011 2 647 522647 4818230 195 40
6:00:54 1/21/2010 1 21 2010 6 646 521380 4818226 198 40
22:00:47 2/14/2011 2 14 2011 22 639 524239 4818236 124 39
6:00:53 2/24/2014 2 24 2014 6 908 523525 4818233 193 40
20:00:31 3/27/2012 3 27 2012 20 666 522688 4818230 195 40
12:00:48 2/20/2011 2 20 2011 12 657 521937 4818228 197 40
16:00:42 2/19/2011 2 19 2011 16 801 521262 4818226 198 40
2:00:24 3/30/2011 3 30 2011 2 662 525416 4818240 88 40
22:00:54 3/24/2009 3 24 2009 22 642 522612 4818230 195 40
10:00:55 12/21/2010 12 21 2010 10 647 521951 4818228 197 40
22:00:42 3/21/2011 3 21 2011 22 662 523848 4818235 192 40
0:00:47 5/1/2010 5 1 2010 0 640 520436 4818223 200 39
0:00:44 11/25/2013 11 25 2013 0 914 521862 4818228 197 40
18:00:47 3/17/2010 3 17 2010 18 640 522457 4818230 195 40
0:00:50 4/20/2009 4 20 2009 0 644 522732 4818231 195 40
2:01:17 3/15/2010 3 15 2010 2 643 521142 4818226 199 40
2:00:41 1/21/2010 1 21 2010 2 646 521379 4818227 198 40
6:00:41 3/27/2009 3 27 2009 6 640 521334 4818227 198 40
16:00:55 2/18/2010 2 18 2010 16 639 524720 4818238 86 40
22:00:54 4/8/2014 4 8 2014 22 917 522843 4818231 194 40
10:00:56 1/24/2010 1 24 2010 10 647 521470 4818227 198 40
18:00:29 12/29/2009 12 29 2009 18 639 521668 4818228 197 40
6:00:53 4/15/2009 4 15 2009 6 639 523818 4818235 192 40
6:00:21 12/13/2008 12 13 2008 6 634 522665 4818231 195 40
12:01:11 1/9/2011 1 9 2011 12 655 521282 4818226 198 40
4:00:54 3/19/2010 3 19 2010 4 801 522730 4818231 195 40
18:01:12 12/21/2013 12 21 2013 18 908 521445 4818227 198 40
4:01:27 4/10/2011 4 10 2011 4 665 521911 4818229 197 40
8:00:42 3/20/2010 3 20 2010 8 643 521271 4818226 198 40
14:00:48 3/8/2013 3 8 2013 14 658 521798 4818228 197 40
0:00:48 1/29/2011 1 29 2011 0 655 522013 4818229 196 40
4:00:27 3/12/2009 3 12 2009 4 639 521878 4818229 197 40
4:00:41 2/25/2011 2 25 2011 4 638 522349 4818230 196 40
14:00:53 4/7/2013 4 7 2013 14 671 522197 4818230 196 40
12:00:21 2/13/2011 2 13 2011 12 641 521516 4818227 198 40
16:00:54 2/20/2010 2 20 2010 16 643 525799 4818243 85 40
22:01:11 3/16/2010 3 16 2010 22 644 525585 4818242 88 40
4:00:41 12/7/2012 12 7 2012 4 670 523580 4818235 193 40
4:00:51 12/13/2008 12 13 2008 4 634 522613 4818231 195 40
0:00:56 2/19/2013 2 19 2013 0 677 521526 4818228 198 40
6:00:53 3/16/2009 3 16 2009 6 634 522693 4818232 195 40
2:00:54 4/3/2008 4 3 2008 2 635 523464 4818234 193 40
6:00:42 3/16/2009 3 16 2009 6 637 522710 4818232 195 40
8:00:55 3/21/2010 3 21 2010 8 638 521346 4818227 198 40
6:00:57 12/28/2009 12 28 2009 6 646 522207 4818230 196 40
18:00:35 11/29/2010 11 29 2010 18 654 521476 4818228 198 40
0:00:53 4/26/2013 4 26 2013 0 679 520395 4818224 201 6
10:00:25 4/17/2012 4 17 2012 10 676 521978 4818229 197 40
6:00:24 3/4/2009 3 4 2009 6 633 522176 4818230 196 40
10:00:44 4/20/2009 4 20 2009 10 634 521620 4818228 197 40
18:00:44 2/22/2014 2 22 2014 18 917 520915 4818226 199 40



10:00:41 12/6/2011 12 6 2011 10 659 521513 4818228 198 40
2:00:30 12/6/2008 12 6 2008 2 633 522872 4818233 194 40
22:00:36 3/18/2010 3 18 2010 22 640 522499 4818231 195 40
8:00:41 12/24/2012 12 24 2012 8 670 521539 4818228 198 40
8:00:42 4/5/2009 4 5 2009 8 643 521779 4818229 197 40
4:00:42 4/3/2009 4 3 2009 4 642 521666 4818229 197 40
2:00:48 3/19/2010 3 19 2010 2 646 522683 4818232 195 40
0:00:54 2/8/2009 2 8 2009 0 633 524937 4818240 87 40
4:00:57 3/13/2011 3 13 2011 4 654 522331 4818231 196 40
8:00:44 3/30/2011 3 30 2011 8 664 523769 4818236 192 40
8:00:54 3/30/2009 3 30 2009 8 646 521872 4818229 197 40
6:00:32 4/10/2011 4 10 2011 6 665 521927 4818230 197 40
22:00:16 3/26/2009 3 26 2009 22 633 521242 4818228 198 40
0:00:53 4/6/2012 4 6 2012 0 671 522571 4818232 195 40
0:00:36 12/30/2008 12 30 2008 0 634 523238 4818234 193 40
8:00:53 1/23/2011 1 23 2011 8 646 521523 4818228 198 40
10:00:55 3/28/2008 3 28 2008 10 635 521523 4818228 198 40
22:00:46 2/18/2013 2 18 2013 22 677 521529 4818229 198 40
0:00:48 3/13/2009 3 13 2009 0 640 521839 4818230 197 40
14:00:53 1/28/2011 1 28 2011 14 654 521845 4818230 197 40
4:00:48 2/17/2013 2 17 2013 4 679 523411 4818235 193 40
2:00:41 1/22/2012 1 22 2012 2 663 523507 4818235 193 40
8:00:53 12/24/2009 12 24 2009 8 639 521950 4818230 197 40
0:00:52 3/20/2011 3 20 2011 0 664 521052 4818227 199 40
6:00:50 3/21/2011 3 21 2011 6 659 521572 4818229 198 40
0:00:50 4/1/2012 4 1 2012 0 680 524975 4818241 87 40
12:00:41 12/22/2012 12 22 2012 12 658 521473 4818228 198 40
8:00:53 4/24/2009 4 24 2009 8 639 521665 4818229 197 40
16:00:41 2/21/2010 2 21 2010 16 647 526271 4818246 84 40
10:00:29 12/24/2013 12 24 2013 10 907 521626 4818229 197 40
6:00:53 1/14/2013 1 14 2013 6 677 520321 4818225 201 6
8:00:54 3/2/2014 3 2 2014 8 917 522097 4818231 196 40
22:00:53 12/21/2013 12 21 2013 22 908 521409 4818228 198 40
8:00:42 4/17/2012 4 17 2012 8 676 521977 4818230 197 40
8:00:47 2/4/2014 2 4 2014 8 907 523644 4818236 192 40
22:00:21 12/18/2010 12 18 2010 22 638 522678 4818233 195 40
14:00:54 2/28/2013 2 28 2013 14 679 521059 4818228 199 40
0:21:17 5/7/2013 5 7 2013 0 657 522724 4818233 195 40
14:00:47 3/20/2013 3 20 2013 14 658 522328 4818232 196 40
14:01:08 2/28/2013 2 28 2013 14 671 521040 4818228 199 40
6:00:54 12/20/2009 12 20 2009 6 640 523427 4818235 193 40
18:00:55 12/20/2010 12 20 2010 18 638 523308 4818235 193 40
4:00:32 12/5/2010 12 5 2010 4 638 521484 4818229 198 40
4:00:42 3/21/2011 3 21 2011 4 659 521568 4818229 198 40
2:00:25 4/3/2008 4 3 2008 2 636 523418 4818236 193 40
22:00:58 4/27/2011 4 27 2011 22 664 522766 4818233 195 40
6:00:53 4/3/2009 4 3 2009 6 642 521662 4818230 197 40
14:00:34 12/26/2009 12 26 2009 14 646 521967 4818231 197 40
12:00:54 1/3/2011 1 3 2011 12 638 522526 4818233 195 40
18:00:47 1/28/2011 1 28 2011 18 657 520750 4818227 200 39
0:01:06 2/9/2013 2 9 2013 0 677 521394 4818229 198 40
6:00:41 4/9/2011 4 9 2011 6 665 522012 4818231 196 40
22:00:49 1/9/2013 1 9 2013 22 679 523408 4818236 193 40
16:00:42 3/29/2011 3 29 2011 16 664 522710 4818233 195 40



2:00:30 3/19/2010 3 19 2010 2 801 522727 4818233 195 40
6:00:47 4/6/2012 4 6 2012 6 671 522572 4818233 195 40
0:01:11 12/26/2009 12 26 2009 0 643 522400 4818232 196 40
0:00:25 4/6/2012 4 6 2012 0 658 522770 4818234 195 40
2:00:48 12/23/2013 12 23 2013 2 911 525247 4818242 88 40
8:00:48 4/25/2009 4 25 2009 8 646 522231 4818232 196 40
12:00:28 2/28/2014 2 28 2014 12 907 524017 4818238 124 39
0:00:49 2/8/2013 2 8 2013 0 677 521347 4818229 198 40
22:00:19 3/29/2009 3 29 2009 22 633 521537 4818230 198 40
4:00:54 1/17/2011 1 17 2011 4 647 522884 4818234 194 40
12:00:42 1/24/2010 1 24 2010 12 647 521472 4818230 198 40
14:00:47 1/28/2011 1 28 2011 14 655 521938 4818231 197 40
8:00:48 3/20/2010 3 20 2010 8 656 521224 4818229 198 40
2:00:13 3/30/2009 3 30 2009 2 633 521508 4818230 198 40
18:00:48 1/9/2013 1 9 2013 18 679 523413 4818236 193 40
12:00:41 12/25/2008 12 25 2008 12 635 524296 4818239 124 39
10:00:53 2/15/2014 2 15 2014 10 917 521197 4818229 199 40
12:01:18 2/21/2010 2 21 2010 12 647 526165 4818247 84 40
0:00:53 12/21/2010 12 21 2010 0 650 523310 4818236 193 40
2:00:56 3/22/2011 3 22 2011 2 662 523849 4818238 192 40
2:00:49 2/14/2009 2 14 2009 2 634 523655 4818237 192 40
14:00:47 1/18/2014 1 18 2014 14 914 520591 4818227 200 39
8:00:42 3/22/2009 3 22 2009 8 639 522378 4818233 196 40
10:00:51 2/3/2011 2 3 2011 10 641 521951 4818232 197 40
2:00:49 12/30/2008 12 30 2008 2 634 523474 4818237 193 40
18:00:55 12/29/2010 12 29 2010 18 646 523653 4818238 192 40
4:00:47 4/6/2012 4 6 2012 4 671 522568 4818234 195 40
22:00:47 12/1/2012 12 1 2012 22 670 523505 4818237 193 40
18:00:54 4/16/2012 4 16 2012 18 676 522819 4818235 194 40
18:00:54 3/29/2009 3 29 2009 18 633 521529 4818231 198 40
6:00:09 4/6/2008 4 6 2008 6 637 523432 4818237 193 40
4:00:55 3/27/2009 3 27 2009 4 640 521335 4818230 198 40
8:00:50 3/9/2013 3 9 2013 8 679 521454 4818231 198 40
2:00:53 12/15/2008 12 15 2008 2 634 522696 4818235 195 40
20:00:47 2/11/2014 2 11 2014 20 907 523649 4818238 192 40
8:00:56 4/14/2011 4 14 2011 8 801 521663 4818231 197 40
18:02:49 3/27/2009 3 27 2009 18 634 521311 4818230 198 40
4:00:43 3/13/2011 3 13 2011 4 655 521805 4818232 197 40
8:00:48 4/12/2012 4 12 2012 8 677 522192 4818233 196 40
12:00:41 3/4/2013 3 4 2013 12 658 521458 4818231 198 40
22:00:53 12/17/2012 12 17 2012 22 677 524400 4818241 124 39
14:00:48 12/22/2013 12 22 2013 14 908 521430 4818231 198 40
6:00:45 3/3/2014 3 3 2014 6 908 523475 4818238 193 40
4:00:33 3/6/2012 3 6 2012 4 663 523351 4818238 193 40
6:00:53 2/25/2011 2 25 2011 6 638 522365 4818234 196 40
18:00:46 3/24/2011 3 24 2011 18 654 521298 4818231 198 40
0:00:54 1/24/2010 1 24 2010 0 633 523439 4818238 193 40
12:00:55 12/24/2013 12 24 2013 12 907 521622 4818232 197 40
12:00:25 12/6/2011 12 6 2011 12 659 521513 4818231 198 40
0:00:27 4/28/2011 4 28 2011 0 664 522775 4818236 195 40
8:00:52 2/25/2009 2 25 2009 8 633 522422 4818234 195 40
10:01:47 2/21/2010 2 21 2010 10 638 525951 4818247 85 40
10:00:20 3/24/2009 3 24 2009 10 633 522049 4818233 196 40
18:00:53 2/19/2014 2 19 2014 18 916 522753 4818236 195 40



16:00:38 12/23/2013 12 23 2013 16 908 521398 4818231 198 40
4:00:20 3/30/2011 3 30 2011 4 660 525791 4818247 85 40
8:00:26 2/3/2011 2 3 2011 8 642 524026 4818240 124 39
8:00:41 12/12/2011 12 12 2011 8 667 524413 4818242 86 40
2:00:55 2/3/2011 2 3 2011 2 642 524015 4818240 124 39
22:00:47 3/26/2014 3 26 2014 22 918 525956 4818248 85 40
2:00:50 2/8/2009 2 8 2009 2 637 525268 4818245 88 40
20:00:29 12/21/2013 12 21 2013 20 909 522599 4818236 195 40
2:00:41 12/13/2008 12 13 2008 2 634 522588 4818236 195 40
6:00:53 12/6/2010 12 6 2010 6 641 522594 4818236 195 40
0:00:49 12/26/2009 12 26 2009 0 638 522527 4818236 195 40
18:00:50 4/10/2009 4 10 2009 18 639 522897 4818237 194 40
22:00:37 1/28/2011 1 28 2011 22 654 522101 4818234 196 40
4:01:20 11/25/2010 11 25 2010 4 647 522501 4818236 195 40
6:00:51 1/24/2010 1 24 2010 6 633 523471 4818239 193 40
10:00:51 2/2/2014 2 2 2014 10 909 521502 4818232 198 40
14:00:16 3/18/2010 3 18 2010 14 801 521920 4818234 197 40
10:00:54 2/24/2011 2 24 2011 10 639 522443 4818236 195 40
8:00:53 1/8/2010 1 8 2010 8 639 521483 4818232 198 40
20:00:48 12/21/2013 12 21 2013 20 908 521415 4818232 198 40
4:00:56 4/30/2011 4 30 2011 4 666 525805 4818248 85 40
16:01:18 1/10/2011 1 10 2011 16 647 524886 4818244 87 40
4:00:42 11/29/2010 11 29 2010 4 655 522751 4818237 195 40
16:00:53 2/6/2011 2 6 2011 16 642 524139 4818242 124 39
8:00:49 11/26/2010 11 26 2010 8 654 521691 4818233 197 40
10:00:42 11/29/2010 11 29 2010 10 643 525249 4818246 88 40
14:00:41 12/28/2010 12 28 2010 14 646 523688 4818240 192 40
18:00:55 4/4/2009 4 4 2009 18 647 520412 4818229 200 39
6:00:56 2/3/2011 2 3 2011 6 642 524013 4818241 192 40
2:00:26 2/22/2010 2 22 2010 2 640 525314 4818246 88 40
22:00:47 4/12/2012 4 12 2012 22 677 523052 4818238 194 40
0:00:53 12/3/2012 12 3 2012 0 675 525688 4818248 85 40
0:00:53 1/26/2010 1 26 2010 0 643 524347 4818243 124 39
0:00:48 1/7/2011 1 7 2011 0 639 523347 4818239 193 40
10:00:45 3/17/2011 3 17 2011 10 658 521982 4818235 197 40
10:00:56 12/28/2009 12 28 2009 10 643 521607 4818234 197 40
0:00:19 3/25/2009 3 25 2009 0 642 522610 4818237 195 40
12:00:54 2/9/2011 2 9 2011 12 647 522508 4818237 195 40
18:00:41 3/30/2011 3 30 2011 18 658 524623 4818244 86 40
10:00:49 3/16/2013 3 16 2013 10 658 521467 4818233 198 40
22:00:55 1/28/2011 1 28 2011 22 655 522014 4818235 196 40
4:00:54 3/24/2009 3 24 2009 4 639 522209 4818236 196 40
12:00:48 4/19/2009 4 19 2009 12 640 526486 4818251 83 40
18:01:24 2/7/2011 2 7 2011 18 638 523636 4818241 192 40
6:00:54 3/9/2013 3 9 2013 6 677 521379 4818233 198 40
10:00:55 12/27/2012 12 27 2012 10 663 521017 4818232 199 40
8:00:53 3/12/2010 3 12 2010 8 639 521847 4818235 197 40
18:00:20 3/4/2013 3 4 2013 18 658 521469 4818233 198 40
12:00:23 3/16/2013 3 16 2013 12 658 521472 4818233 198 40
22:00:35 4/1/2009 4 1 2009 22 633 521557 4818234 198 40
20:00:53 3/2/2014 3 2 2014 20 907 522967 4818238 194 40
0:00:57 2/22/2010 2 22 2010 0 640 525319 4818247 88 40
22:00:26 1/28/2009 1 28 2009 22 632 521436 4818233 198 40
2:00:41 1/23/2011 1 23 2011 2 654 521515 4818234 198 40



10:01:11 12/28/2009 12 28 2009 10 646 521874 4818235 197 40
6:00:53 3/16/2009 3 16 2009 6 642 521809 4818235 197 40
10:00:26 3/16/2014 3 16 2014 10 907 521547 4818234 198 40
22:00:48 3/18/2010 3 18 2010 22 643 522527 4818237 195 40
8:00:41 4/1/2008 4 1 2008 8 634 521939 4818235 197 40
6:00:53 12/5/2010 12 5 2010 6 638 521417 4818233 198 40
0:00:51 4/9/2009 4 9 2009 0 647 520412 4818230 200 39
12:00:43 4/24/2009 4 24 2009 12 646 521937 4818235 197 40
2:00:24 12/21/2009 12 21 2009 2 647 523434 4818240 193 40
12:00:29 2/20/2011 2 20 2011 12 646 521624 4818234 197 40
2:00:42 4/15/2014 4 15 2014 2 908 525364 4818247 88 40
4:00:41 12/29/2010 12 29 2010 4 646 523686 4818241 192 40
22:00:47 2/11/2014 2 11 2014 22 907 523647 4818241 192 40
10:00:26 4/2/2011 4 2 2011 10 659 521209 4818233 198 40
6:00:35 3/27/2009 3 27 2009 6 638 521582 4818234 198 40
2:01:11 2/9/2013 2 9 2013 2 675 524000 4818243 192 40
10:00:35 1/19/2010 1 19 2010 10 633 521424 4818234 198 40
12:00:54 2/17/2011 2 17 2011 12 654 521805 4818235 197 40
4:00:54 12/21/2009 12 21 2009 4 640 524926 4818246 87 40
8:00:23 3/30/2011 3 30 2011 8 658 523840 4818242 192 40
6:00:47 12/3/2010 12 3 2010 6 642 525928 4818250 85 40
8:00:31 4/23/2014 4 23 2014 8 913 522549 4818238 195 40
10:00:48 12/25/2008 12 25 2008 10 635 524296 4818244 124 39
14:00:42 12/22/2010 12 22 2010 14 657 521528 4818235 198 40
14:00:50 3/14/2012 3 14 2012 14 665 522183 4818237 196 40
22:00:42 12/20/2011 12 20 2011 22 658 521649 4818235 197 40
10:00:41 1/16/2011 1 16 2011 10 646 521331 4818234 198 40
0:00:18 2/7/2011 2 7 2011 0 642 523865 4818243 192 40
18:00:48 3/13/2012 3 13 2012 18 666 522836 4818239 194 40
18:00:47 3/18/2013 3 18 2013 18 671 522483 4818238 195 40
16:00:53 12/3/2010 12 3 2010 16 642 525855 4818250 85 40
14:00:26 12/6/2011 12 6 2011 14 659 521507 4818235 198 40
20:00:23 4/7/2014 4 7 2014 20 914 520499 4818232 200 39
20:00:49 12/22/2013 12 22 2013 20 907 522744 4818239 195 40
22:00:53 2/15/2011 2 15 2011 22 639 524279 4818245 124 39
22:00:54 1/23/2010 1 23 2010 22 633 523424 4818242 193 40
2:00:54 3/31/2008 3 31 2008 2 634 523699 4818243 192 40
12:00:53 1/22/2010 1 22 2010 12 633 522298 4818238 196 40
22:00:24 1/8/2011 1 8 2011 22 647 523985 4818244 192 40
8:00:55 12/31/2010 12 31 2010 8 638 523242 4818241 193 40
20:00:37 4/19/2014 4 19 2014 20 907 523581 4818242 193 40
8:00:54 4/4/2012 4 4 2012 8 657 520848 4818233 199 40
18:00:54 11/29/2010 11 29 2010 18 647 522457 4818239 195 40
2:00:47 3/18/2010 3 18 2010 2 650 522723 4818239 195 40
10:00:21 1/2/2011 1 2 2011 10 657 521319 4818235 198 40
8:00:48 3/14/2011 3 14 2011 8 647 521833 4818237 197 40
12:00:53 1/26/2011 1 26 2011 12 641 522130 4818238 196 40
2:00:27 4/6/2012 4 6 2012 2 665 522576 4818239 195 40
12:00:53 2/22/2014 2 22 2014 12 917 521565 4818236 198 40
6:00:48 3/23/2010 3 23 2010 6 746 524394 4818245 124 39
10:00:47 4/19/2009 4 19 2009 10 640 526483 4818253 83 40
22:00:30 2/23/2009 2 23 2009 22 634 522178 4818238 196 40
0:00:47 1/28/2011 1 28 2011 0 646 523698 4818243 192 40
6:00:41 3/18/2011 3 18 2011 6 664 522020 4818237 196 40



16:00:46 2/2/2011 2 2 2011 16 639 525566 4818250 88 40
4:00:48 3/10/2012 3 10 2012 4 658 521501 4818236 198 40
12:01:10 12/22/2012 12 22 2012 12 680 521487 4818236 198 40
10:00:49 5/7/2010 5 7 2010 10 640 521993 4818237 197 40
10:01:10 11/12/2011 11 12 2011 10 650 521352 4818235 198 40
12:00:53 3/22/2013 3 22 2013 12 679 521612 4818236 197 40
14:00:56 3/30/2009 3 30 2009 14 638 522129 4818238 196 40
4:01:12 4/2/2014 4 2 2014 4 916 521911 4818237 197 40
0:01:37 11/26/2010 11 26 2010 0 647 522874 4818241 194 40
18:00:54 12/17/2013 12 17 2013 18 908 521883 4818237 197 40
2:00:54 2/17/2013 2 17 2013 2 679 523406 4818242 193 40
22:01:12 2/7/2009 2 7 2009 22 633 524936 4818248 87 40
22:00:55 12/20/2012 12 20 2012 22 677 522019 4818238 196 40
18:00:36 3/4/2011 3 4 2011 18 650 523245 4818242 193 40
6:00:23 4/9/2011 4 9 2011 6 663 521923 4818238 197 40
14:00:26 12/22/2012 12 22 2012 14 658 521474 4818236 198 40
8:00:42 4/4/2009 4 4 2009 8 637 522019 4818238 196 40
18:00:41 3/17/2011 3 17 2011 18 658 521723 4818237 197 40
18:00:47 1/25/2011 1 25 2011 18 638 523650 4818243 192 40
4:00:49 3/23/2010 3 23 2010 4 746 524396 4818246 124 39
14:00:25 3/25/2011 3 25 2011 14 801 521582 4818237 198 40
4:00:54 3/12/2010 3 12 2010 4 638 521987 4818238 197 40
12:00:41 2/21/2010 2 21 2010 12 638 525950 4818252 85 40
4:00:35 2/3/2011 2 3 2011 4 642 524012 4818245 192 40
16:00:23 12/6/2011 12 6 2011 16 659 521506 4818236 198 40
22:00:53 4/8/2009 4 8 2009 22 648 524290 4818246 124 39
16:00:49 12/22/2012 12 22 2012 16 658 521470 4818236 198 40
12:00:23 4/2/2011 4 2 2011 12 659 521208 4818236 198 40
8:01:07 12/25/2012 12 25 2012 8 670 521544 4818237 198 40
22:00:47 4/25/2013 4 25 2013 22 679 520387 4818233 201 6
18:00:54 3/14/2011 3 14 2011 18 650 523423 4818243 193 40
16:00:47 2/1/2010 2 1 2010 16 643 522454 4818240 195 40
10:00:42 1/13/2014 1 13 2014 10 671 523999 4818245 192 40
0:00:55 4/8/2009 4 8 2009 0 648 525740 4818252 85 40
14:00:25 1/6/2010 1 6 2010 14 638 521480 4818237 198 40
8:00:53 3/31/2011 3 31 2011 8 654 521782 4818238 197 40
2:00:54 3/25/2014 3 25 2014 2 917 522740 4818241 195 40
10:00:47 2/8/2014 2 8 2014 10 917 521482 4818237 198 40
10:00:16 1/2/2011 1 2 2011 10 801 521013 4818235 199 40
4:00:53 4/9/2011 4 9 2011 4 801 521988 4818239 197 40
18:00:30 1/22/2011 1 22 2011 18 639 523762 4818245 192 40
22:00:42 12/17/2013 12 17 2013 22 908 521893 4818238 197 40
6:00:55 12/31/2013 12 31 2013 6 911 523413 4818243 193 40
14:00:48 4/19/2011 4 19 2011 14 663 521120 4818236 199 40
6:00:47 4/3/2014 4 3 2014 6 916 525013 4818249 87 40
16:00:16 3/27/2008 3 27 2008 16 636 521002 4818236 199 40
4:00:56 3/4/2009 3 4 2009 4 633 522170 4818239 196 40
8:00:46 3/27/2010 3 27 2010 8 656 523996 4818246 192 40
16:00:47 2/19/2011 2 19 2011 16 650 521270 4818237 198 40
2:00:32 3/25/2010 3 25 2010 2 652 522810 4818242 194 40
16:00:53 2/28/2014 2 28 2014 16 909 526039 4818254 84 40
8:00:28 12/24/2013 12 24 2013 8 909 522562 4818241 195 40
22:00:48 2/4/2012 2 4 2012 22 665 524664 4818248 86 40
20:00:47 4/18/2014 4 18 2014 20 914 523613 4818245 192 40



8:00:47 3/26/2009 3 26 2009 8 642 522649 4818241 195 40
18:01:00 1/18/2014 1 18 2014 18 914 520464 4818234 200 39
0:00:55 4/6/2012 4 6 2012 0 665 522576 4818241 195 40
14:00:53 2/11/2014 2 11 2014 14 909 521839 4818239 197 40
4:01:55 2/18/2011 2 18 2011 4 639 525542 4818252 88 40
10:00:47 1/3/2012 1 3 2012 10 658 521331 4818237 198 40
0:00:47 2/12/2014 2 12 2014 0 907 523644 4818245 192 40
10:00:38 4/4/2012 4 4 2012 10 657 520871 4818236 199 40
12:00:38 2/13/2009 2 13 2009 12 634 525382 4818251 88 40
10:00:48 3/27/2010 3 27 2010 10 647 521859 4818239 197 40
12:00:42 2/1/2010 2 1 2010 12 643 522467 4818241 195 40
4:00:41 4/20/2008 4 20 2008 4 631 522798 4818242 195 40
8:00:44 3/23/2009 3 23 2009 8 647 521656 4818238 197 40
18:00:47 3/23/2009 3 23 2009 18 633 522323 4818241 196 40
0:00:53 3/3/2011 3 3 2011 0 801 523359 4818244 193 40
0:00:42 1/30/2011 1 30 2011 0 654 521526 4818238 198 40
12:00:48 3/8/2013 3 8 2013 12 677 522069 4818240 196 40
4:00:56 3/7/2011 3 7 2011 4 650 521732 4818239 197 40
18:00:55 4/1/2012 4 1 2012 18 678 525804 4818253 85 40
8:00:54 3/3/2011 3 3 2011 8 653 522373 4818241 196 40
20:00:55 2/18/2013 2 18 2013 20 677 521572 4818238 198 40
10:00:50 12/24/2013 12 24 2013 10 909 521685 4818239 197 40
10:00:54 3/31/2009 3 31 2009 10 634 522549 4818242 195 40
2:00:48 3/23/2010 3 23 2010 2 746 524398 4818248 124 39
0:00:21 12/2/2012 12 2 2012 0 670 523448 4818245 193 40
22:00:56 2/12/2010 2 12 2010 22 639 526218 4818255 84 40
22:00:54 1/25/2011 1 25 2011 22 638 523649 4818245 192 40
18:00:41 2/24/2010 2 24 2010 18 638 524251 4818248 124 39
10:00:31 3/25/2011 3 25 2011 10 664 521782 4818239 197 40
22:00:20 4/19/2008 4 19 2008 22 633 522815 4818243 194 40
8:00:54 1/25/2010 1 25 2010 8 644 525924 4818254 85 40
22:00:53 1/22/2011 1 22 2011 22 639 523765 4818246 192 40
16:00:23 12/22/2013 12 22 2013 16 908 521412 4818238 198 40
8:00:55 4/3/2011 4 3 2011 8 647 521714 4818239 197 40
10:00:56 4/17/2011 4 17 2011 10 641 521988 4818240 197 40
18:00:48 2/14/2011 2 14 2011 18 639 524244 4818248 124 39
18:00:55 4/6/2011 4 6 2011 18 669 526358 4818256 84 40
14:01:48 2/8/2011 2 8 2011 14 654 520780 4818236 200 39
16:00:18 1/21/2010 1 21 2010 16 642 524549 4818249 86 40
16:00:20 2/25/2009 2 25 2009 16 637 525738 4818253 85 40
10:00:53 2/27/2011 2 27 2011 10 654 521555 4818239 198 40
22:00:54 4/19/2014 4 19 2014 22 909 522135 4818241 196 40
6:00:20 2/25/2011 2 25 2011 6 801 522602 4818242 195 40
14:00:48 1/24/2010 1 24 2010 14 641 521404 4818238 198 40
14:00:47 1/26/2011 1 26 2011 14 655 522373 4818241 196 40
8:01:04 2/1/2010 2 1 2010 8 640 522659 4818242 195 40
6:00:53 3/24/2009 3 24 2009 6 639 522207 4818241 196 40
14:00:36 1/6/2010 1 6 2010 14 639 521530 4818239 198 40
0:01:12 2/10/2013 2 10 2013 0 675 524296 4818248 124 39
18:00:47 3/20/2013 3 20 2013 18 663 522699 4818243 195 40
12:00:53 2/6/2011 2 6 2011 12 642 525351 4818252 88 40
12:01:12 1/15/2010 1 15 2010 12 646 521985 4818240 197 40
22:00:31 4/27/2011 4 27 2011 22 655 522507 4818242 195 40
4:00:29 3/30/2011 3 30 2011 4 659 525739 4818254 85 40



22:00:57 3/14/2011 3 14 2011 22 650 523423 4818245 193 40
22:00:53 3/30/2012 3 30 2012 22 675 525912 4818255 85 40
12:00:20 4/10/2011 4 10 2011 12 664 522691 4818243 195 40
22:00:55 11/29/2010 11 29 2010 22 647 522779 4818243 195 40
18:00:47 2/11/2009 2 11 2009 18 634 523588 4818246 193 40
18:00:24 12/29/2010 12 29 2010 18 642 523466 4818246 193 40
14:00:53 2/8/2011 2 8 2011 14 650 520747 4818237 200 39
18:00:56 1/30/2010 1 30 2010 18 647 520453 4818236 200 39
6:01:10 12/25/2012 12 25 2012 6 670 521542 4818239 198 40
18:00:45 1/25/2011 1 25 2011 18 638 523676 4818247 192 40
2:00:38 3/24/2014 3 24 2014 2 679 520499 4818236 200 39
18:00:47 4/10/2011 4 10 2011 18 801 522701 4818243 195 40
2:00:55 12/2/2012 12 2 2012 2 670 523472 4818246 193 40
18:00:47 2/28/2009 2 28 2009 18 637 523543 4818246 193 40
8:00:53 4/6/2011 4 6 2011 8 650 523858 4818247 192 40
0:00:53 2/5/2012 2 5 2012 0 665 524666 4818250 86 40
8:00:44 12/9/2010 12 9 2010 8 639 524333 4818249 124 39
14:00:55 1/22/2011 1 22 2011 14 641 521725 4818240 197 40
4:00:35 4/9/2011 4 9 2011 4 663 521917 4818241 197 40
18:01:11 12/25/2008 12 25 2008 18 632 521641 4818240 197 40
8:01:14 12/10/2008 12 10 2008 8 633 525782 4818255 85 40
8:00:42 4/17/2011 4 17 2011 8 641 521991 4818241 197 40
6:00:53 4/9/2011 4 9 2011 6 801 521991 4818241 197 40
4:00:49 1/23/2011 1 23 2011 4 638 523966 4818248 192 40
8:00:54 1/24/2010 1 24 2010 8 633 523480 4818246 193 40
20:00:42 12/23/2011 12 23 2011 20 658 521471 4818240 198 40
6:00:48 11/22/2011 11 22 2011 6 662 521655 4818240 197 40
18:00:51 3/31/2009 3 31 2009 18 646 523234 4818246 193 40
2:00:47 1/25/2011 1 25 2011 2 642 523848 4818248 192 40
2:00:33 3/26/2009 3 26 2009 2 638 521865 4818241 197 40
18:01:12 4/12/2012 4 12 2012 18 677 522906 4818245 194 40
2:00:54 1/26/2009 1 26 2009 2 637 526622 4818258 83 40
22:00:53 4/11/2009 4 11 2009 22 641 520473 4818237 200 39
18:00:41 3/16/2011 3 16 2011 18 650 524307 4818250 124 39
2:00:53 3/25/2009 3 25 2009 2 642 522574 4818244 195 40
12:00:59 2/17/2014 2 17 2014 12 916 521608 4818240 197 40
6:00:12 11/20/2013 11 20 2013 6 914 523444 4818247 193 40
2:01:20 3/13/2010 3 13 2010 2 642 522613 4818244 195 40
0:00:49 4/12/2009 4 12 2009 0 641 520474 4818237 200 39
8:00:54 4/3/2009 4 3 2009 8 634 521840 4818241 197 40
2:01:09 3/10/2014 3 10 2014 2 908 525504 4818254 88 40
18:00:53 1/5/2013 1 5 2013 18 665 524036 4818249 124 39
10:00:47 3/28/2011 3 28 2011 10 666 521798 4818241 197 40
22:00:55 1/27/2011 1 27 2011 22 646 523705 4818248 192 40
6:00:55 2/14/2011 2 14 2011 6 646 524277 4818250 124 39
14:01:12 2/8/2014 2 8 2014 14 908 525624 4818255 85 40
10:01:19 1/2/2014 1 2 2014 10 914 521214 4818240 198 40
4:00:24 3/27/2009 3 27 2009 4 638 521584 4818241 198 40
18:00:42 4/4/2011 4 4 2011 18 668 525805 4818256 85 40
2:00:44 1/23/2011 1 23 2011 2 638 523972 4818249 192 40
22:00:56 4/24/2013 4 24 2013 22 679 522141 4818243 196 40
12:00:43 1/19/2010 1 19 2010 12 633 521427 4818240 198 40
0:00:54 2/16/2011 2 16 2011 0 639 524315 4818250 124 39
16:01:00 3/20/2010 3 20 2010 16 656 521153 4818240 199 40



6:00:56 3/18/2011 3 18 2011 6 654 521992 4818242 197 40
2:00:25 4/6/2008 4 6 2008 2 632 523427 4818247 193 40
0:00:54 4/8/2009 4 8 2009 0 640 526279 4818258 84 40
2:00:48 12/24/2011 12 24 2011 2 658 521470 4818241 198 40
6:00:56 12/29/2010 12 29 2010 6 646 523688 4818248 192 40
4:00:53 4/15/2012 4 15 2012 4 665 522588 4818244 195 40
16:00:50 2/17/2010 2 17 2010 16 640 525156 4818254 87 40
8:00:44 2/4/2012 2 4 2012 8 663 524695 4818252 86 40
6:00:54 3/7/2011 3 7 2011 6 641 521869 4818242 197 40
4:00:53 3/3/2011 3 3 2011 4 801 523346 4818247 193 40
18:00:54 3/2/2011 3 2 2011 18 801 523358 4818247 193 40
2:00:44 1/7/2010 1 7 2010 2 641 521386 4818241 198 40
10:00:47 1/9/2011 1 9 2011 10 641 521350 4818241 198 40
6:00:42 12/24/2011 12 24 2011 6 658 521469 4818241 198 40
12:00:55 2/16/2010 2 16 2010 12 640 524605 4818252 86 40
4:01:18 4/2/2014 4 2 2014 4 907 521895 4818243 197 40
16:00:54 1/7/2013 1 7 2013 16 665 524034 4818250 124 39
22:00:47 3/28/2010 3 28 2010 22 653 526545 4818259 83 40
22:01:08 3/24/2010 3 24 2010 22 647 520475 4818238 200 39
10:00:48 4/22/2011 4 22 2011 10 658 524009 4818250 192 40
6:00:54 2/7/2013 2 7 2013 6 677 521393 4818241 198 40
18:00:50 2/5/2011 2 5 2011 18 647 520727 4818239 200 39
10:00:42 1/13/2014 1 13 2014 10 908 523970 4818250 192 40
16:00:31 12/9/2008 12 9 2008 16 633 525441 4818255 88 40
6:00:47 4/6/2012 4 6 2012 6 665 522577 4818245 195 40
22:00:49 12/22/2013 12 22 2013 22 907 522755 4818246 195 40
6:00:41 4/10/2011 4 10 2011 6 655 521888 4818243 197 40
22:00:18 3/2/2011 3 2 2011 22 801 523369 4818248 193 40
16:00:52 3/26/2010 3 26 2010 16 643 525345 4818255 88 40
6:00:46 11/26/2010 11 26 2010 6 651 522380 4818245 196 40
8:00:54 3/24/2010 3 24 2010 8 643 521419 4818241 198 40
6:00:47 2/8/2014 2 8 2014 6 907 523968 4818250 192 40
18:00:54 4/10/2011 4 10 2011 18 801 520362 4818238 201 6
16:00:41 4/19/2009 4 19 2009 16 640 526498 4818260 83 40
18:00:40 4/6/2014 4 6 2014 18 916 522739 4818246 195 40
18:00:53 4/8/2009 4 8 2009 18 640 525669 4818257 85 40
20:00:45 2/19/2013 2 19 2013 20 663 521559 4818242 198 40
8:00:25 3/28/2011 3 28 2011 8 663 522025 4818244 196 40
6:00:47 3/16/2009 3 16 2009 6 640 522791 4818246 195 40
8:01:11 3/7/2012 3 7 2012 8 666 521954 4818243 197 40
10:00:43 2/6/2011 2 6 2011 10 654 525527 4818256 88 40
16:00:32 1/5/2013 1 5 2013 16 663 524161 4818251 124 39
4:00:53 1/26/2009 1 26 2009 4 637 526622 4818260 83 40
12:00:47 1/15/2011 1 15 2011 12 646 521354 4818242 198 40
22:00:55 3/10/2014 3 10 2014 22 918 525265 4818255 88 40
4:00:47 4/6/2012 4 6 2012 4 665 522577 4818246 195 40
10:00:46 12/29/2013 12 29 2013 10 671 521512 4818242 198 40
2:00:47 1/1/2013 1 1 2013 2 657 520372 4818239 201 6
14:00:27 1/7/2013 1 7 2013 14 665 524098 4818251 124 39
6:00:33 3/12/2010 3 12 2010 6 638 521993 4818244 197 40
4:00:48 3/13/2010 3 13 2010 4 642 522843 4818247 194 40
0:00:48 2/28/2014 2 28 2014 0 916 525495 4818256 88 40
16:00:50 2/26/2011 2 26 2011 16 650 521016 4818241 199 40
18:00:49 4/8/2013 4 8 2013 18 679 521889 4818244 197 40



6:00:44 3/26/2009 3 26 2009 6 639 521968 4818244 197 40
8:00:21 3/30/2009 3 30 2009 8 633 521920 4818244 197 40
8:00:24 1/30/2011 1 30 2011 8 654 522437 4818246 195 40
10:00:54 3/21/2014 3 21 2014 10 679 522016 4818244 196 40
8:00:54 3/30/2011 3 30 2011 8 662 523783 4818250 192 40
2:00:55 3/15/2011 3 15 2011 2 650 523090 4818248 194 40
4:00:48 4/28/2011 4 28 2011 4 667 526537 4818261 83 40
4:00:48 12/31/2013 12 31 2013 4 911 523412 4818249 193 40
10:00:44 1/9/2012 1 9 2012 10 658 521404 4818242 198 40
8:00:49 2/8/2014 2 8 2014 8 907 523964 4818251 192 40
22:00:15 4/11/2009 4 11 2009 22 644 525741 4818258 85 40
2:02:41 4/12/2009 4 12 2009 2 641 520476 4818240 200 39
8:00:42 2/26/2009 2 26 2009 8 633 521552 4818243 198 40
6:00:50 11/18/2013 11 18 2013 6 914 522792 4818247 195 40
0:00:50 4/8/2010 4 8 2010 0 654 522628 4818247 195 40
12:00:23 4/4/2009 4 4 2009 12 640 521313 4818243 198 40
12:00:42 2/18/2013 2 18 2013 12 677 521589 4818244 198 40
10:00:28 3/28/2008 3 28 2008 10 636 521507 4818243 198 40
12:00:53 12/30/2009 12 30 2009 12 638 521994 4818245 197 40
10:00:48 3/17/2011 3 17 2011 10 654 522036 4818245 196 40
2:00:53 3/3/2011 3 3 2011 2 801 523350 4818250 193 40
12:00:30 1/6/2010 1 6 2010 12 647 521532 4818244 198 40
12:00:56 12/26/2009 12 26 2009 12 646 521957 4818245 197 40
10:00:41 1/15/2010 1 15 2010 10 646 521991 4818245 197 40
4:00:47 4/3/2008 4 3 2008 4 634 523576 4818250 193 40
10:00:42 2/1/2010 2 1 2010 10 643 522460 4818247 195 40
10:00:26 3/28/2011 3 28 2011 10 658 521732 4818244 197 40
10:00:48 1/7/2013 1 7 2013 10 665 524116 4818252 124 39
20:00:54 4/9/2013 4 9 2013 20 677 522540 4818247 195 40
18:00:55 12/7/2010 12 7 2010 18 655 524663 4818254 86 40
18:00:25 3/29/2011 3 29 2011 18 667 525260 4818257 88 40
2:00:42 2/25/2011 2 25 2011 2 638 522303 4818246 196 40
4:00:29 2/24/2014 2 24 2014 4 907 523701 4818251 192 40
12:00:55 1/22/2012 1 22 2012 12 665 521405 4818243 198 40
2:00:42 1/6/2012 1 6 2012 2 663 522650 4818248 195 40
12:00:18 4/10/2011 4 10 2011 12 654 522775 4818248 195 40
6:00:53 2/24/2009 2 24 2009 6 634 522227 4818246 196 40
18:00:26 12/25/2009 12 25 2009 18 643 522385 4818247 196 40
0:00:37 4/9/2009 4 9 2009 0 642 525628 4818258 85 40
0:00:41 4/9/2012 4 9 2012 0 678 524960 4818256 87 40
22:00:34 4/21/2008 4 21 2008 22 636 523007 4818249 194 40
6:00:26 2/4/2012 2 4 2012 6 663 524687 4818255 86 40
16:00:49 4/19/2009 4 19 2009 16 644 522552 4818247 195 40
22:00:54 3/30/2008 3 30 2008 22 631 522951 4818249 194 40
8:00:55 4/5/2011 4 5 2011 8 663 523881 4818252 192 40
8:01:11 3/26/2009 3 26 2009 8 639 522578 4818248 195 40
16:00:46 1/26/2011 1 26 2011 16 641 522198 4818246 196 40
10:00:53 2/27/2014 2 27 2014 10 914 522240 4818247 196 40
6:00:49 1/7/2010 1 7 2010 6 647 521474 4818244 198 40
0:00:42 3/25/2008 3 25 2008 0 632 523255 4818250 193 40
18:00:42 2/2/2011 2 2 2011 18 642 524286 4818254 124 39
18:00:50 1/28/2009 1 28 2009 18 632 521382 4818244 198 40
4:00:37 3/4/2010 3 4 2010 4 640 525274 4818258 88 40
0:00:12 3/31/2012 3 31 2012 0 675 525908 4818260 85 40



10:00:24 3/17/2011 3 17 2011 10 801 522240 4818247 196 40
10:00:54 4/7/2013 4 7 2013 10 658 522320 4818247 196 40
18:00:44 1/26/2011 1 26 2011 18 647 522811 4818249 194 40
2:00:53 11/20/2010 11 20 2010 2 654 522385 4818247 196 40
10:00:55 3/24/2010 3 24 2010 10 643 521419 4818244 198 40
8:00:54 2/18/2010 2 18 2010 8 647 525226 4818257 88 40
4:00:54 2/24/2009 2 24 2009 4 634 522227 4818247 196 40
22:00:47 3/24/2010 3 24 2010 22 640 522631 4818248 195 40
22:00:36 12/3/2012 12 3 2012 22 670 525496 4818259 88 40
0:00:36 2/13/2012 2 13 2012 0 665 525552 4818259 88 40
18:00:53 2/5/2011 2 5 2011 18 642 523977 4818253 192 40
8:00:44 12/24/2012 12 24 2012 8 658 521533 4818245 198 40
8:00:53 12/4/2012 12 4 2012 8 677 525649 4818259 85 40
16:00:47 2/8/2014 2 8 2014 16 907 525674 4818259 85 40
14:00:44 2/25/2009 2 25 2009 14 637 525734 4818260 85 40
2:00:53 2/13/2012 2 13 2012 2 665 525550 4818259 88 40
20:00:43 3/10/2014 3 10 2014 20 918 525254 4818258 88 40
0:00:56 1/30/2011 1 30 2011 0 638 522104 4818247 196 40
10:01:17 3/16/2013 3 16 2013 10 677 521383 4818245 198 40
2:00:48 3/12/2010 3 12 2010 2 638 521988 4818247 197 40
18:00:26 1/28/2009 1 28 2009 18 632 521435 4818245 198 40
4:00:25 12/24/2011 12 24 2011 4 658 521469 4818245 198 40
4:00:54 2/4/2012 2 4 2012 4 663 524693 4818256 86 40
12:00:36 2/3/2010 2 3 2010 12 643 524323 4818255 124 39
8:00:48 1/21/2013 1 21 2013 8 665 523786 4818253 192 40
18:00:54 3/8/2010 3 8 2010 18 642 526469 4818263 83 40
12:00:13 3/14/2012 3 14 2012 12 665 522171 4818247 196 40
14:00:56 2/17/2013 2 17 2013 14 679 525931 4818261 85 40
14:00:47 4/5/2008 4 5 2008 14 633 522859 4818250 194 40
8:00:08 4/19/2008 4 19 2008 8 633 521157 4818244 199 40
4:00:25 3/26/2009 3 26 2009 4 639 521967 4818247 197 40
2:00:41 2/4/2012 2 4 2012 2 663 524689 4818256 86 40
0:00:47 12/24/2011 12 24 2011 0 658 521462 4818245 198 40
4:00:42 11/27/2010 11 27 2010 4 655 522063 4818247 196 40
4:00:41 3/3/2014 3 3 2014 4 907 523259 4818251 193 40
0:00:54 2/7/2011 2 7 2011 0 650 521361 4818245 198 40
18:00:55 12/29/2010 12 29 2010 18 646 523680 4818253 192 40
18:00:53 1/8/2011 1 8 2011 18 647 524042 4818254 124 39
20:00:53 2/4/2012 2 4 2012 20 665 524664 4818257 86 40
4:01:32 2/7/2013 2 7 2013 4 677 521392 4818245 198 40
8:00:50 4/23/2009 4 23 2009 8 642 525723 4818261 85 40
12:00:49 2/6/2011 2 6 2011 12 655 525322 4818259 88 40
0:00:53 3/29/2010 3 29 2010 0 653 526539 4818264 83 40
16:00:42 2/17/2010 2 17 2010 16 633 525356 4818259 88 40
22:00:44 12/4/2010 12 4 2010 22 638 521503 4818246 198 40
0:00:56 12/16/2012 12 16 2012 0 677 523373 4818252 193 40
2:00:54 12/25/2009 12 25 2009 2 638 522102 4818248 196 40
8:00:42 4/5/2011 4 5 2011 8 660 523937 4818254 192 40
8:00:48 3/24/2010 3 24 2010 8 801 521521 4818246 198 40
8:00:53 3/30/2009 3 30 2009 8 638 521950 4818247 197 40
18:00:54 1/22/2011 1 22 2011 18 638 523931 4818254 192 40
8:00:53 1/26/2009 1 26 2009 8 637 526621 4818265 83 40
0:00:45 12/20/2009 12 20 2009 0 640 523346 4818252 193 40
6:00:47 2/24/2014 2 24 2014 6 907 523703 4818254 192 40



22:00:21 12/23/2011 12 23 2011 22 658 521471 4818246 198 40
0:00:42 4/8/2009 4 8 2009 0 633 521211 4818245 198 40
18:00:55 12/23/2013 12 23 2013 18 908 521398 4818246 198 40
8:00:53 4/30/2010 4 30 2010 8 646 522208 4818249 196 40
0:00:42 4/9/2009 4 9 2009 0 646 522875 4818251 194 40
18:00:43 4/16/2012 4 16 2012 18 677 523567 4818253 193 40
2:00:47 2/5/2012 2 5 2012 2 665 524667 4818257 86 40
18:00:52 11/18/2011 11 18 2011 18 665 524164 4818255 124 39
4:00:44 12/24/2012 12 24 2012 4 658 521539 4818247 198 40
6:00:20 11/26/2010 11 26 2010 6 638 521542 4818247 198 40
18:00:57 12/18/2012 12 18 2012 18 677 524526 4818257 86 40
8:00:43 4/3/2011 4 3 2011 8 663 521695 4818247 197 40
20:00:49 12/21/2013 12 21 2013 20 907 522686 4818250 195 40
12:00:55 12/29/2013 12 29 2013 12 917 521703 4818247 197 40
2:00:39 3/17/2009 3 17 2009 2 633 522941 4818251 194 40
2:00:46 2/9/2013 2 9 2013 2 663 523990 4818255 192 40
0:00:47 4/2/2009 4 2 2009 0 638 521630 4818247 197 40
22:00:41 3/16/2009 3 16 2009 22 642 523210 4818252 194 40
18:00:53 2/12/2011 2 12 2011 18 801 523967 4818255 192 40
22:00:58 12/19/2009 12 19 2009 22 640 523371 4818253 193 40
14:00:38 2/17/2010 2 17 2010 14 640 525155 4818259 87 40
4:00:43 4/6/2012 4 6 2012 4 658 522732 4818251 195 40
14:00:40 3/14/2014 3 14 2014 14 907 521841 4818248 197 40
18:00:48 3/19/2011 3 19 2011 18 666 523089 4818252 194 40
4:00:56 4/14/2012 4 14 2012 4 666 525340 4818260 88 40
16:00:48 1/29/2009 1 29 2009 16 632 521861 4818248 197 40
6:00:24 1/2/2012 1 2 2012 6 658 522553 4818250 195 40
18:00:44 1/25/2009 1 25 2009 18 637 526635 4818265 83 40
22:00:49 1/29/2011 1 29 2011 22 654 521505 4818247 198 40
0:00:40 1/23/2011 1 23 2011 0 654 521514 4818247 198 40
22:00:41 12/18/2008 12 18 2008 22 633 525658 4818262 85 40
2:00:50 12/15/2013 12 15 2013 2 907 524328 4818257 124 39
18:00:54 3/31/2009 3 31 2009 18 635 522706 4818251 195 40
0:01:18 2/9/2013 2 9 2013 0 675 524009 4818256 192 40
22:00:35 4/21/2009 4 21 2009 22 639 524450 4818257 86 40
18:00:42 12/29/2009 12 29 2009 18 633 521514 4818247 198 40
14:00:44 1/5/2009 1 5 2009 14 634 521692 4818248 197 40
14:00:54 2/19/2014 2 19 2014 14 917 522556 4818251 195 40
6:00:42 4/26/2010 4 26 2010 6 646 522374 4818250 196 40
4:00:48 1/2/2013 1 2 2013 4 658 522865 4818252 194 40
22:00:53 2/15/2011 2 15 2011 22 646 523977 4818256 192 40
2:00:54 1/25/2011 1 25 2011 2 650 523866 4818256 192 40
4:00:43 2/25/2011 2 25 2011 4 801 522597 4818251 195 40
10:00:54 12/26/2012 12 26 2012 10 663 521513 4818248 198 40
18:00:53 4/1/2009 4 1 2009 18 638 521632 4818248 197 40
18:00:50 12/11/2010 12 11 2010 18 642 525397 4818261 88 40
10:00:54 2/20/2010 2 20 2010 10 640 525836 4818263 85 40
8:00:33 4/5/2008 4 5 2008 8 633 521819 4818249 197 40
14:00:42 1/7/2010 1 7 2010 14 641 521330 4818247 198 40
16:01:02 2/3/2013 2 3 2013 16 677 521039 4818246 199 40
18:00:53 12/23/2009 12 23 2009 18 640 522226 4818250 196 40
14:00:21 12/24/2012 12 24 2012 14 658 521475 4818248 198 40
14:00:54 12/31/2012 12 31 2012 14 674 521373 4818248 198 40
4:00:53 2/9/2013 2 9 2013 4 675 523998 4818256 192 40



12:00:42 4/10/2011 4 10 2011 12 661 522351 4818251 196 40
8:00:56 4/4/2008 4 4 2008 8 633 521701 4818249 197 40
18:00:47 4/15/2009 4 15 2009 18 646 524708 4818259 86 40
18:00:42 3/4/2013 3 4 2013 18 679 521552 4818248 198 40
8:00:45 3/14/2011 3 14 2011 8 655 521877 4818249 197 40
16:01:23 4/8/2009 4 8 2009 16 643 524483 4818258 86 40
16:00:21 2/15/2014 2 15 2014 16 916 520812 4818246 199 40
6:00:47 1/26/2009 1 26 2009 6 637 526620 4818267 83 40
14:00:55 4/2/2011 4 2 2011 14 647 521176 4818247 199 40
10:02:02 3/2/2009 3 2 2009 10 633 522209 4818251 196 40
22:00:54 3/31/2012 3 31 2012 22 665 522490 4818252 195 40
6:00:54 2/24/2013 2 24 2013 6 663 523411 4818255 193 40
6:00:55 2/9/2013 2 9 2013 6 675 523993 4818257 192 40
16:00:41 4/25/2008 4 25 2008 16 631 521462 4818248 198 40
2:00:54 1/4/2011 1 4 2011 2 801 520923 4818247 199 40
12:00:55 2/3/2011 2 3 2011 12 657 522460 4818252 195 40
6:00:54 4/9/2014 4 9 2014 6 908 526561 4818267 83 40
0:00:56 12/13/2008 12 13 2008 0 634 522482 4818252 195 40
14:01:17 4/6/2010 4 6 2010 14 639 522579 4818252 195 40
18:00:42 12/6/2011 12 6 2011 18 659 521568 4818249 198 40
0:00:24 2/9/2011 2 9 2011 0 801 523568 4818256 193 40
16:00:48 2/2/2014 2 2 2014 16 917 520902 4818247 199 40
18:00:55 1/1/2011 1 1 2011 18 801 520907 4818247 199 40
14:00:54 2/19/2011 2 19 2011 14 638 521348 4818248 198 40
18:00:36 12/4/2010 12 4 2010 18 638 521500 4818249 198 40
14:00:53 2/26/2011 2 26 2011 14 801 521545 4818249 198 40
22:00:47 4/10/2010 4 10 2010 22 651 522884 4818253 194 40
0:00:54 2/11/2013 2 11 2013 0 677 521354 4818248 198 40
8:00:52 12/18/2012 12 18 2012 8 680 522577 4818252 195 40
18:00:47 3/17/2011 3 17 2011 18 654 521346 4818248 198 40
22:00:55 2/2/2011 2 2 2011 22 642 524259 4818258 124 39
8:00:44 12/29/2010 12 29 2010 8 646 523682 4818256 192 40
8:00:30 2/7/2013 2 7 2013 8 677 521397 4818249 198 40
2:00:53 2/11/2013 2 11 2013 2 677 521346 4818249 198 40
18:00:47 12/28/2010 12 28 2010 18 646 523654 4818256 192 40
12:00:41 3/12/2010 3 12 2010 12 640 521332 4818249 198 40
10:00:54 12/29/2013 12 29 2013 10 917 521705 4818250 197 40
12:00:55 3/25/2011 3 25 2011 12 664 521784 4818250 197 40
0:00:54 1/9/2011 1 9 2011 0 647 524158 4818258 124 39
0:00:56 2/4/2012 2 4 2012 0 663 524695 4818260 86 40
2:00:53 4/9/2009 4 9 2009 2 646 522875 4818254 194 40
12:00:55 11/29/2009 11 29 2009 12 643 521765 4818250 197 40
12:00:24 2/17/2014 2 17 2014 12 909 521706 4818250 197 40
20:00:26 12/20/2011 12 20 2011 20 658 521474 4818249 198 40
10:00:41 4/17/2011 4 17 2011 10 647 521976 4818251 197 40
2:00:53 3/2/2013 3 2 2013 2 666 524277 4818259 124 39
4:00:54 2/9/2011 2 9 2011 4 801 523565 4818256 193 40
20:00:57 12/28/2012 12 28 2012 20 663 523249 4818255 193 40
2:00:24 12/8/2008 12 8 2008 2 633 522769 4818254 195 40
6:00:42 2/1/2010 2 1 2010 6 640 522653 4818253 195 40
12:01:02 1/20/2011 1 20 2011 12 641 522017       4818251 196     40
12:00:42        1/9/2011        1       9       2011    12      657     521261  4818249 198     40
22:00:54        1/29/2011       1       29      2011    22      638     522365  4818252 196     40
20:00:53        4/4/2014        4       4       2014    20      917     525093  4818262 87      40



10:00:53        2/24/2011       2       24      2011    10      653     522679  4818254 195     40
2:00:54 2/7/2011        2       7       2011    2       655     523529  4818256 193     40
12:00:53        3/27/2012       3       27      2012    12      663     522301  4818252 196     40
4:01:48 3/23/2010       3       23      2010    4       640     522470  4818253 195     40
18:00:53        3/13/2012       3       13      2012    18      663     523069  4818255 194     40
6:00:21 12/28/2008      12      28      2008    6       632     523250  4818256 193     40
18:00:23        12/29/2008      12      29      2008    18      634     523428  4818256 193     40
6:00:48 4/30/2011       4       30      2011    6       667     524918  4818262 87      40
14:00:55        2/24/2011       2       24      2011    14      653     522812  4818254 194     40
22:00:48        12/28/2012      12      28      2012    22      663     523248  4818256 193     40
16:00:35        2/28/2013       2       28      2013    16      679     521051  4818249 199     40
22:00:48        3/20/2014       3       20      2014    22      917     525120  4818263 87      40
22:00:54        4/6/2009        4       6       2009    22      646     521150  4818249 199     40
6:01:03 3/17/2010       3       17      2010    6       657     521305  4818249 198     40
22:00:54        4/12/2014       4       12      2014    22      908     522796  4818254 195     40
12:00:27        1/6/2009        1       6       2009    12      633     522878  4818255 194     40
2:00:21 12/24/2012      12      24      2012    2       658     521554  4818250 198     40
8:00:48 1/30/2009       1       30      2009    8       632     522056  4818252 196     40
14:00:21        2/17/2010       2       17      2010    14      633     525353  4818264 88      40
2:01:01 4/14/2014       4       14      2014    2       916     525455  4818264 88      40
18:00:44        1/17/2010       1       17      2010    18      633     521353  4818250 198     40
10:00:21        4/24/2009       4       24      2009    10      646     521941  4818252 197     40
18:00:54        3/14/2010       3       14      2010    18      640     521354  4818250 198     40
8:00:47 3/26/2011       3       26      2011    8       659     521910  4818252 197     40
22:00:53        12/12/2008      12      12      2008    22      634     522464  4818253 195     40
14:00:35        3/15/2014       3       15      2014    14      907     521309  4818250 198     40
12:00:54        4/6/2010        4       6       2010    12      641     522548  4818254 195     40
4:00:55 11/26/2010      11      26      2010    4       653     521538  4818250 198     40
12:00:56        12/26/2012      12      26      2012    12      663     521506  4818250 198     40
18:00:48        4/7/2010        4       7       2010    18      654     522441  4818253 195     40
4:00:57 5/1/2009        5       1       2009    4       640     521476  4818250 198     40
10:00:48        12/18/2012      12      18      2012    10      665     526557  4818268 83      40
10:00:54        3/8/2013        3       8       2013    10      677     521846  4818252 197     40
16:00:53        1/28/2011       1       28      2011    16      639     525213  4818263 87      40
4:00:53 1/23/2011       1       23      2011    4       654     521515  4818251 198     40
22:00:53        12/25/2009      12      25      2009    22      643     522383  4818253 196     40
2:00:37 4/19/2011       4       19      2011    2       666     525610  4818265 88      40
6:00:21 12/24/2012      12      24      2012    6       658     521533  4818251 198     40
6:00:36 11/26/2010      11      26      2010    6       653     521539  4818251 198     40
0:00:53 3/25/2014       3       25      2014    0       679     522640  4818254 195     40
4:00:47 3/30/2011       3       30      2011    4       661     525706  4818265 85      40
22:00:53        4/8/2012        4       8       2012    22      678     524959  4818263 87      40
4:00:55 1/30/2013       1       30      2013    4       665     520876  4818249 199     40
2:00:56 12/20/2009      12      20      2009    2       640     523373  4818257 193     40
18:00:40        4/16/2011       4       16      2011    18      664     525743  4818266 85      40
0:00:26 3/1/2009        3       1       2009    0       637     523554  4818258 193     40
0:01:28 4/13/2014       4       13      2014    0       908     522955  4818256 194     40
2:00:54 1/17/2011       1       17      2011    2       646     521455  4818251 198     40
6:00:38 3/4/2010        3       4       2010    6       646     521450  4818251 198     40
14:00:55        1/29/2009       1       29      2009    14      632     521870  4818252 197     40
6:00:36 3/19/2010       3       19      2010    6       801     522761  4818255 195     40
6:00:42 4/6/2012        4       6       2012    6       658     522726  4818255 195     40
10:00:29        2/21/2010       2       21      2010    10      640     526024  4818267 84      40
2:00:49 1/30/2009       1       30      2009    2       632     522088  4818253 196     40



10:00:54        12/4/2011       12      4       2011    10      801     521541  4818251 198     40
16:00:47        1/10/2010       1       10      2010    16      647     521357  4818251 198     40
6:00:56 2/12/2010       2       12      2010    6       647     523365  4818257 193     40
18:00:37        12/5/2010       12      5       2010    18      638     521374  4818251 198     40
10:00:53        4/3/2010        4       3       2010    10      655     525020  4818263 87      40
16:00:54        4/9/2009        4       9       2009    16      648     522408  4818254 195     40
16:00:50        2/22/2012       2       22      2012    16      663     524101  4818260 124     39
22:01:17        4/21/2014       4       21      2014    22      914     522699  4818255 195     40
22:00:40        3/31/2009       3       31      2009    22      648     523550  4818258 193     40
6:00:50 3/18/2011       3       18      2011    6       655     521878  4818253 197     40
12:00:53        12/29/2013      12      29      2013    12      908     521356  4818251 198     40
12:00:48        3/25/2011       3       25      2011    12      659     521935  4818253 197     40
18:00:44        12/22/2012      12      22      2012    18      680     521375  4818251 198     40
22:01:12        3/22/2010       3       22      2010    22      640     522466  4818255 195     40
18:00:42        2/13/2010       2       13      2010    18      643     524473  4818262 86      40
22:00:42        12/25/2009      12      25      2009    22      638     522511  4818255 195     40
18:02:05        12/12/2008      12      12      2008    18      634     522444  4818255 195     40
0:00:54 1/28/2011       1       28      2011    0       639     523563  4818259 193     40
12:00:24        3/28/2011       3       28      2011    12      658     521738  4818253 197     40
18:00:55        12/19/2008      12      19      2008    18      635     525546  4818266 88      40
10:00:20        2/27/2014       2       27      2014    10      679     522337  4818255 196     40
22:00:57        2/15/2013       2       15      2013    22      675     524180  4818261 124     39
22:00:56        4/8/2009        4       8       2009    22      642     525626  4818266 85      40
22:00:47        1/1/2011        1       1       2011    22      801     520909  4818250 199     40
16:00:53        1/22/2011       1       22      2011    16      654     520912  4818250 199     40
12:02:05        12/9/2011       12      9       2011    12      801     520545  4818249 200     39
10:00:43        1/29/2013       1       29      2013    10      663     521087  4818251 199     40
4:00:54 2/1/2010        2       1       2010    4       640     522649  4818256 195     40
18:00:48        3/29/2011       3       29      2011    18      666     522855  4818257 194     40
6:00:56 4/9/2009        4       9       2009    6       646     522858  4818257 194     40
8:00:53 3/13/2010       3       13      2010    8       647     526255  4818269 84      40
18:00:42        3/17/2008       3       17      2008    18      633     523327  4818258 193     40
8:01:18 4/5/2011        4       5       2011    8       650     525720  4818267 85      40
0:00:55 4/1/2009        4       1       2009    0       648     523556  4818259 193     40
8:00:55 1/9/2013        1       9       2013    8       665     523429  4818259 193     40
12:00:40        3/22/2013       3       22      2013    12      658     521317  4818252 198     40
14:00:15        1/10/2010       1       10      2010    14      647     521429  4818252 198     40
18:00:56        1/25/2009       1       25      2009    18      637     526627  4818271 83      40
10:00:30        1/5/2013        1       5       2013    10      680     521441  4818252 198     40
4:00:41 11/24/2010      11      24      2010    4       643     522379  4818255 196     40
20:00:53        3/11/2014       3       11      2014    20      679     521266  4818252 198     40
0:00:55 2/7/2011        2       7       2011    0       657     523306  4818259 193     40
8:00:25 1/2/2012        1       2       2012    8       658     522554  4818256 195     40
18:00:33        4/8/2009        4       8       2009    18      647     520495  4818249 200     39
14:00:42        4/25/2008       4       25      2008    14      633     522337  4818255 196     40
4:00:47 11/26/2010      11      26      2010    4       651     522340  4818255 196     40
22:00:56        12/11/2012      12      11      2012    22      665     525396  4818266 88      40
8:00:37 2/25/2011       2       25      2011    8       638     522385  4818256 196     40
4:00:19 1/30/2009       1       30      2009    4       632     522086  4818255 196     40
10:00:30        3/11/2010       3       11      2010    10      646     521948  4818254 197     40
10:00:23        3/25/2011       3       25      2011    10      659     521945  4818254 197     40
18:00:43        4/19/2009       4       19      2009    18      644     522208  4818255 196     40
16:00:54        2/7/2012        2       7       2012    16      665     525496  4818267 88      40
22:00:41        3/24/2010       3       24      2010    22      652     522612  4818257 195     40



0:00:53 2/6/2011        2       6       2011    0       642     523986  4818261 192     40
16:00:54        1/9/2013        1       9       2013    16      679     522805  4818257 195     40
2:00:51 4/2/2009        4       2       2009    2       638     521630  4818253 197     40
20:00:39        1/5/2013        1       5       2013    20      665     524009  4818262 192     40
16:00:54        1/12/2011       1       12      2011    16      655     523803  4818261 192     40
18:00:53        2/25/2010       2       25      2010    18      643     524937  4818265 87      40
2:00:55 2/1/2010        2       1       2010    2       640     522624  4818257 195     40
6:00:54 12/24/2009      12      24      2009    6       639     522023  4818255 196     40
22:00:54        1/27/2011       1       27      2011    22      639     523563  4818260 193     40
22:00:44        3/24/2010       3       24      2010    22      656     520567  4818250 200     39
22:01:11        2/4/2011        2       4       2011    22      638     523764  4818261 192     40
8:00:43 4/3/2011        4       3       2011    8       659     522029  4818255 196     40
22:00:31        3/27/2011       3       27      2011    22      666     522924  4818258 194     40
16:00:24        1/27/2011       1       27      2011    16      646     523829  4818261 192     40
4:00:23 4/2/2009        4       2       2009    4       638     521634  4818254 197     40
18:00:54        1/20/2010       1       20      2010    18      646     521377  4818253 198     40
22:00:41        4/2/2012        4       2       2012    22      676     524955  4818265 87      40
0:00:49 2/18/2011       2       18      2011    0       646     524107  4818262 124     39
0:00:44 12/25/2009      12      25      2009    0       638     522094  4818255 196     40
18:00:42        3/10/2011       3       10      2011    18      650     523553  4818260 193     40
22:00:17        3/9/2012        3       9       2012    22      658     521454  4818253 198     40
22:00:43        12/26/2012      12      26      2012    22      663     521389  4818253 198     40
2:00:41 4/22/2009       4       22      2009    2       640     525434  4818267 88      40
0:00:58 3/10/2010       3       10      2010    0       639     525383  4818267 88      40
18:00:54        1/7/2011        1       7       2011    18      641     521952  4818255 197     40
12:00:37        2/16/2010       2       16      2010    12      643     524772  4818265 86      40
18:01:06        3/2/2010        3       2       2010    18      643     522087  4818256 196     40
6:00:43 1/30/2009       1       30      2009    6       632     522053  4818256 196     40
12:01:26        1/21/2010       1       21      2010    12      633     521562  4818254 198     40
16:01:50        3/31/2010       3       31      2010    16      641     524654  4818265 86      40
0:00:43 2/1/2010        2       1       2010    0       640     522627  4818257 195     40
0:00:48 1/21/2010       1       21      2010    0       646     521368  4818253 198     40
16:00:24        2/18/2009       2       18      2009    16      634     521627  4818254 197     40
20:00:45        3/1/2013        3       1       2013    20      666     523515  4818261 193     40
14:00:41        1/26/2013       1       26      2013    14      677     521049  4818252 199     40
14:00:42        2/6/2014        2       6       2014    14      916     524196  4818263 124     39
4:00:23 2/24/2013       2       24      2013    4       666     523388  4818260 193     40
4:00:22 4/9/2009        4       9       2009    4       646     522862  4818258 194     40
18:00:41        2/4/2012        2       4       2012    18      658     521298  4818253 198     40
10:00:54        2/26/2013       2       26      2013    10      677     522388  4818257 196     40
0:00:42 12/22/2013      12      22      2013    0       908     521411  4818254 198     40
16:00:32        1/16/2011       1       16      2011    16      641     521340  4818254 198     40
2:00:42 2/9/2011        2       9       2011    2       801     523566  4818261 193     40
18:00:52        4/29/2009       4       29      2009    18      640     521199  4818253 199     40
0:00:52 1/26/2011       1       26      2011    0       639     523674  4818261 192     40
22:00:25        2/17/2011       2       17      2011    22      646     524146  4818263 124     39
14:00:24        1/27/2011       1       27      2011    14      647     522080  4818256 196     40
6:01:23 4/2/2009        4       2       2009    6       638     521629  4818255 197     40
12:00:54        2/20/2010       2       20      2010    12      640     525872  4818270 85      40
14:00:48        4/22/2013       4       22      2013    14      671     522120  4818256 196     40
14:00:42        12/21/2010      12      21      2010    14      657     521395  4818254 198     40
12:00:56        1/10/2010       1       10      2010    12      647     521431  4818254 198     40
10:00:37        12/14/2008      12      14      2008    10      637     525598  4818269 88      40
6:00:47 3/30/2009       3       30      2009    6       646     521463  4818254 198     40



10:00:56        12/30/2010      12      30      2010    10      646     522847  4818259 194     40
6:00:42 2/24/2013       2       24      2013    6       666     523395  4818261 193     40
22:00:42        2/26/2013       2       26      2013    22      663     523401  4818261 193     40
4:00:48 3/30/2009       3       30      2009    4       646     521466  4818254 198     40
14:01:11        1/3/2011        1       3       2011    14      801     521331  4818254 198     40
22:00:48        1/22/2011       1       22      2011    22      654     521514  4818255 198     40
0:00:53 2/5/2011        2       5       2011    0       638     523771  4818262 192     40
8:00:37 2/20/2011       2       20      2011    8       801     521602  4818255 197     40
10:00:42        1/31/2012       1       31      2012    10      658     521545  4818255 198     40
2:00:47 1/1/2014        1       1       2014    2       909     523509  4818261 193     40
14:00:47        11/30/2010      11      30      2010    14      653     521052  4818253 199     40
8:00:49 3/4/2010        3       4       2010    8       646     521430  4818254 198     40
8:00:50 1/21/2013       1       21      2013    8       663     523761  4818262 192     40
22:00:39        3/24/2014       3       24      2014    22      679     522639  4818259 195     40
4:00:35 1/21/2011       1       21      2011    4       642     524273  4818264 124     39
0:00:48 4/15/2013       4       15      2013    0       679     520437  4818252 200     39
4:00:42 1/2/2011        1       2       2011    4       801     521021  4818253 199     40
6:00:21 12/6/2008       12      6       2008    6       633     522891  4818259 194     40
4:00:56 1/10/2011       1       10      2011    4       650     521595  4818255 198     40
0:00:27 1/22/2012       1       22      2012    0       663     523422  4818261 193     40
14:00:48        1/27/2011       1       27      2011    14      655     522194  4818257 196     40
4:00:44 11/25/2011      11      25      2011    4       662     522199  4818257 196     40
10:01:09        3/24/2010       3       24      2010    10      640     521414  4818255 198     40
16:01:43        12/28/2010      12      28      2010    16      646     523654  4818262 192     40
2:00:45 3/21/2011       3       21      2011    2       659     521062  4818254 199     40
4:00:47 3/23/2009       3       23      2009    4       647     521174  4818254 199     40
22:00:54        12/29/2013      12      29      2013    22      909     522691  4818259 195     40
8:00:47 12/28/2008      12      28      2008    8       632     523251  4818261 193     40
6:00:56 1/21/2011       1       21      2011    6       642     524274  4818264 124     39
22:00:48        11/28/2010      11      28      2010    22      653     523386  4818261 193     40
10:00:42        1/21/2010       1       21      2010    10      638     521432  4818255 198     40
14:00:25        1/9/2012        1       9       2012    14      658     521480  4818255 198     40
22:00:32        3/2/2014        3       2       2014    22      907     523253  4818261 193     40
6:00:56 12/26/2009      12      26      2009    6       638     522231  4818258 196     40
14:01:07        1/3/2011        1       3       2011    14      642     524628  4818266 86      40
4:00:43 2/1/2011        2       1       2011    4       639     524161  4818264 124     39
0:00:30 4/1/2009        4       1       2009    0       635     522872  4818260 194     40
4:00:48 4/20/2008       4       20      2008    4       633     522548  4818259 195     40
2:00:54 2/6/2013        2       6       2013    2       680     523990  4818264 192     40
0:00:24 12/9/2010       12      9       2010    0       801     523594  4818262 193     40
14:00:26        2/20/2010       2       20      2010    14      640     525891  4818271 85      40
2:00:53 5/14/2011       5       14      2011    2       669     523571  4818262 193     40
12:00:36        12/5/2010       12      5       2010    12      638     521391  4818255 198     40
14:01:11        2/11/2014       2       11      2014    14      679     521786  4818256 197     40
18:00:41        3/10/2009       3       10      2009    18      637     523506  4818262 193     40
4:00:55 4/5/2009        4       5       2009    4       647     522216  4818258 196     40
18:00:48        2/13/2010       2       13      2010    18      647     525023  4818268 87      40
0:00:53 12/7/2011       12      7       2011    0       801     523564  4818263 193     40
18:00:55 3/5/2014 3 5 2014 18 916 523578 4818263 193 40
22:00:53 3/9/2010 3 9 2010 22 639 525383 4818269 88 40
8:00:47 12/31/2013 12 31 2013 8 911 523417 4818262 193 40
14:00:48 2/4/2011 2 4 2011 14 801 522459 4818259 195 40
6:00:24 4/20/2008 4 20 2008 6 633 522550 4818259 195 40
6:00:53 3/21/2011 3 21 2011 6 662 521612 4818256 197 40



6:00:41 3/4/2010 3 4 2010 6 641 521454 4818256 198 40
12:00:30 2/17/2014 2 17 2014 12 679 521734 4818257 197 40
18:00:56 12/29/2009 12 29 2009 18 638 521641 4818256 197 40
16:00:46 2/21/2010 2 21 2010 16 638 525961 4818272 85 40
12:00:33 3/29/2011 3 29 2011 12 664 522252 4818258 196 40
18:00:53 2/4/2011 2 4 2011 18 638 523763 4818264 192 40
12:00:21 12/21/2010 12 21 2010 12 657 521407 4818256 198 40
22:00:42 2/25/2010 2 25 2010 22 640 525384 4818270 88 40
2:00:47 3/18/2014 3 18 2014 2 907 521636 4818256 197 40
22:00:42 12/27/2008 12 27 2008 22 634 523639 4818263 192 40
8:00:56 4/2/2010 4 2 2010 8 650 522170 4818258 196 40
18:00:23 4/3/2011 4 3 2011 18 665 525458 4818270 88 40
14:00:53 3/22/2013 3 22 2013 14 663 521834 4818257 197 40
0:00:44 4/22/2008 4 22 2008 0 636 523003 4818261 194 40
20:00:42 12/23/2013 12 23 2013 20 908 521402 4818256 198 40
4:00:53 12/26/2009 12 26 2009 4 638 522261 4818259 196 40
4:01:15 1/21/2010 1 21 2010 4 640 524199 4818265 124 39
8:00:56 1/10/2011 1 10 2011 8 650 521594 4818257 198 40
8:01:23 2/27/2011 2 27 2011 8 647 521707 4818257 197 40
10:00:30 3/19/2008 3 19 2008 10 635 522182 4818258 196 40
18:00:25 3/27/2012 3 27 2012 18 666 522219 4818259 196 40
8:00:56 3/30/2012 3 30 2012 8 678 525991 4818272 85 40
22:00:56 4/14/2013 4 14 2013 22 679 520421 4818253 200 39
14:00:54 2/17/2014 2 17 2014 14 909 521713 4818257 197 40
8:00:53 4/5/2011 4 5 2011 8 655 524001 4818265 192 40
10:00:54 12/30/2009 12 30 2009 10 638 522038 4818258 196 40
18:00:55 1/31/2010 1 31 2010 18 633 522075 4818258 196 40
2:00:30 12/22/2013 12 22 2013 2 907 522807 4818261 195 40
14:00:47 2/8/2011 2 8 2011 14 801 525094 4818269 87 40
0:00:50 1/5/2013 1 5 2013 0 663 524143 4818265 124 39
2:00:45 3/23/2009 3 23 2009 2 647 521174 4818255 199 40
10:00:55 11/29/2010 11 29 2010 10 638 521508 4818256 198 40
10:00:54 3/16/2014 3 16 2014 10 909 521544 4818257 198 40
22:00:54 4/11/2009 4 11 2009 22 647 521443 4818256 198 40
6:00:54 4/20/2008 4 20 2008 6 631 522782 4818261 195 40
6:00:44 4/2/2014 4 2 2014 6 916 521909 4818258 197 40
16:00:24 2/21/2010 2 21 2010 16 646 525995 4818272 85 40
2:00:54 5/4/2011 5 4 2011 2 665 523008 4818262 194 40
8:00:54 3/26/2011 3 26 2011 8 655 521929 4818258 197 40
0:00:54 2/26/2010 2 26 2010 0 640 525384 4818270 88 40
6:00:27 3/12/2010 3 12 2010 6 642 522188 4818259 196 40
4:00:54 3/21/2011 3 21 2011 4 662 521610 4818257 197 40
2:00:50 2/14/2012 2 14 2012 2 663 524776 4818268 86 40
14:00:52 1/11/2011 1 11 2011 14 647 523995 4818265 192 40
12:00:54 1/5/2013 1 5 2013 12 680 521433 4818257 198 40
10:00:47 1/21/2010 1 21 2010 10 633 521557 4818257 198 40
0:00:39 12/31/2013 12 31 2013 0 911 523430 4818263 193 40
2:00:43 12/31/2013 12 31 2013 2 911 523402 4818263 193 40
10:00:54 2/2/2014 2 2 2014 10 679 521501 4818257 198 40
10:00:47 1/10/2010 1 10 2010 10 647 521428 4818257 198 40
0:00:28 3/14/2010 3 14 2010 0 650 524728 4818268 86 40
14:00:53 2/8/2014 2 8 2014 14 917 521400 4818257 198 40
6:00:54 4/2/2014 4 2 2014 6 918 522171 4818259 196 40
16:00:12 2/8/2011 2 8 2011 16 657 524402 4818267 124 39



18:00:54 3/21/2011 3 21 2011 18 654 523734 4818265 192 40
2:00:54 1/2/2013 1 2 2013 2 658 522881 4818262 194 40
18:02:54 1/5/2013 1 5 2013 18 675 524013 4818266 192 40
8:01:10 4/9/2011 4 9 2011 8 650 521986 4818259 197 40
22:00:49 3/24/2014 3 24 2014 22 914 522814 4818262 194 40
2:00:54 5/4/2011 5 4 2011 2 668 526151 4818274 84 40
0:00:41 3/10/2012 3 10 2012 0 658 521449 4818257 198 40
22:00:47 2/17/2013 2 17 2013 22 677 520950 4818256 199 40
2:00:47 1/10/2011 1 10 2011 2 650 521593 4818258 198 40
18:01:11 2/17/2013 2 17 2013 18 677 520913 4818256 199 40
2:00:54 3/20/2013 3 20 2013 2 677 521303 4818257 198 40
6:00:48 3/13/2010 3 13 2010 6 642 522811 4818262 194 40
6:00:57 1/10/2011 1 10 2011 6 650 521594 4818258 198 40
6:01:11 1/21/2010 1 21 2010 6 640 524191 4818267 124 39
18:01:32 3/13/2010 3 13 2010 18 642 522402 4818261 196 40
6:00:20 3/25/2011 3 25 2011 6 660 522985 4818263 194 40
6:00:54 4/5/2009 4 5 2009 6 647 522213 4818260 196 40
2:00:55 3/25/2014 3 25 2014 2 914 522838 4818262 194 40
14:00:54 1/5/2013 1 5 2013 14 680 521431 4818258 198 40
18:00:48 2/4/2012 2 4 2012 18 665 524763 4818269 86 40
18:00:18 3/31/2009 3 31 2009 18 635 522890 4818263 194 40
6:00:42 3/4/2010 3 4 2010 6 633 521432 4818258 198 40
0:00:56 12/8/2008 12 8 2008 0 633 522898 4818263 194 40
12:00:55 2/19/2010 2 19 2010 12 639 525344 4818272 88 40
22:00:28 2/9/2014 2 9 2014 22 907 523517 4818265 193 40
4:00:38 4/3/2008 4 3 2008 4 635 523574 4818265 193 40
6:00:47 3/23/2010 3 23 2010 6 640 522470 4818261 195 40
8:01:11 3/26/2009 3 26 2009 8 637 522687 4818262 195 40
0:00:48 1/26/2009 1 26 2009 0 637 526624 4818277 83 40
8:00:56 3/12/2010 3 12 2010 8 638 521851 4818260 197 40
14:00:56 2/15/2011 2 15 2011 14 638 522563 4818262 195 40
8:00:42 12/26/2009 12 26 2009 8 638 522177 4818261 196 40
0:00:53 4/23/2009 4 23 2009 0 646 522596 4818262 195 40
22:00:44 3/31/2009 3 31 2009 22 635 522886 4818263 194 40
22:00:41 4/14/2011 4 14 2011 22 658 525114 4818271 87 40
18:00:54 3/22/2010 3 22 2010 18 641 522395 4818262 196 40
18:00:53 1/22/2010 1 22 2010 18 643 522940 4818263 194 40
12:00:48 1/24/2012 1 24 2012 12 665 521528 4818259 198 40
18:00:42 2/2/2013 2 2 2013 18 679 524155 4818268 124 39
8:00:42 12/15/2012 12 15 2012 8 670 526291 4818276 84 40
14:00:41 12/5/2010 12 5 2010 14 638 521395 4818258 198 40
8:00:47 1/29/2012 1 29 2012 8 663 522881 4818263 194 40
0:00:56 2/15/2010 2 15 2010 0 643 524252 4818268 124 39
18:00:55 4/8/2010 4 8 2010 18 640 526019 4818275 84 40
8:00:42 3/26/2011 3 26 2011 8 666 521822 4818260 197 40
14:00:42 1/22/2011 1 22 2011 14 647 521636 4818259 197 40
10:00:48 4/10/2011 4 10 2011 10 654 522664 4818263 195 40
12:00:41 3/2/2011 3 2 2011 12 655 522142 4818261 196 40
16:00:48 1/18/2013 1 18 2013 16 658 520981 4818257 199 40
12:00:43 2/4/2011 2 4 2011 12 657 522419 4818262 195 40
14:00:45 2/17/2011 2 17 2011 14 801 525739 4818274 85 40
8:00:48 2/23/2014 2 23 2014 8 917 521543 4818259 198 40
0:00:54 3/25/2014 3 25 2014 0 914 522837 4818264 194 40
12:00:18 3/26/2009 3 26 2009 12 644 521961 4818261 197 40



12:00:50 1/7/2010 1 7 2010 12 639 521476 4818259 198 40
18:00:24 12/30/2009 12 30 2009 18 646 522493 4818262 195 40
12:00:43 3/23/2011 3 23 2011 12 659 521835 4818260 197 40
10:00:54 3/24/2010 3 24 2010 10 657 521457 4818259 198 40
18:00:47 1/5/2009 1 5 2009 18 633 522999 4818264 194 40
18:00:24 3/29/2011 3 29 2011 18 660 525595 4818274 88 40
14:00:43 2/16/2010 2 16 2010 14 643 524763 4818271 86 40
2:00:21 4/20/2008 4 20 2008 2 633 522542 4818263 195 40
14:00:47 2/21/2010 2 21 2010 14 638 525950 4818275 85 40
20:00:54 3/2/2012 3 2 2012 20 666 523347 4818266 193 40
0:00:51 3/23/2010 3 23 2010 0 640 522465 4818263 195 40
4:00:41 12/30/2013 12 30 2013 4 909 522937 4818264 194 40
10:00:53 3/26/2009 3 26 2009 10 642 521596 4818260 198 40
12:01:17 2/3/2011 2 3 2011 12 801 522494 4818263 195 40
12:00:45 2/8/2014 2 8 2014 12 914 521563 4818260 198 40
12:00:56 2/2/2014 2 2 2014 12 679 521501 4818260 198 40
18:00:21 3/22/2010 3 22 2010 18 654 522097 4818262 196 40
14:00:55 3/8/2012 3 8 2012 14 665 521795 4818261 197 40
18:00:54 12/27/2008 12 27 2008 18 634 523645 4818267 192 40
6:00:54 3/13/2011 3 13 2011 6 653 521736 4818261 197 40
4:00:44 12/23/2010 12 23 2010 4 647 523993 4818268 192 40
14:00:52 1/25/2011 1 25 2011 14 638 523818 4818268 192 40
2:00:47 12/23/2010 12 23 2010 2 647 524011 4818269 192 40
6:00:43 2/1/2011 2 1 2011 6 639 524160 4818269 124 39
20:00:26 4/4/2011 4 4 2011 20 666 525864 4818275 85 40
4:00:43 3/23/2010 3 23 2010 4 652 522456 4818263 195 40
12:00:41 4/9/2014 4 9 2014 12 914 521804 4818261 197 40
18:00:29 3/25/2012 3 25 2012 18 663 521475 4818260 198 40
18:00:21 3/23/2011 3 23 2011 18 801 520748 4818258 200 39
18:00:27 1/22/2010 1 22 2010 18 638 522971 4818265 194 40
4:00:54 4/21/2014 4 21 2014 4 914 522562 4818264 195 40
22:01:18 12/16/2012 12 16 2012 22 665 525386 4818274 88 40
18:00:54 4/7/2012 4 7 2012 18 676 525751 4818275 85 40
14:00:45 11/27/2010 11 27 2010 14 641 521149 4818259 199 40
2:00:35 3/12/2012 3 12 2012 2 663 523293 4818266 193 40
6:00:48 4/13/2012 4 13 2012 6 676 525763 4818275 85 40
0:00:54 3/27/2009 3 27 2009 0 644 521672 4818261 197 40
8:00:41 3/26/2011 3 26 2011 8 801 521836 4818261 197 40
8:00:53 2/26/2010 2 26 2010 8 633 522483 4818264 195 40
8:00:47 3/14/2010 3 14 2010 8 641 522489 4818264 195 40
16:00:21 1/9/2012 1 9 2012 16 658 521478 4818260 198 40
4:00:25 3/18/2012 3 18 2012 4 658 521478 4818260 198 40
22:00:14 3/26/2009 3 26 2009 22 644 521673 4818261 197 40
22:00:35 1/4/2013 1 4 2013 22 663 524160 4818270 124 39
8:01:07 3/26/2010 3 26 2010 8 643 524265 4818270 124 39
14:01:23 1/13/2013 1 13 2013 14 663 521701 4818261 197 40
16:01:54 3/20/2010 3 20 2010 16 657 521162 4818260 199 40
0:00:53 12/23/2010 12 23 2010 0 647 524015 4818269 124 39
16:00:41 2/24/2011 2 24 2011 16 801 522687 4818265 195 40
0:02:21 3/23/2010 3 23 2010 0 746 524401 4818271 124 39
10:00:46 2/4/2011 2 4 2011 10 801 522447 4818264 195 40
22:00:48 2/7/2013 2 7 2013 22 677 520954 4818259 199 40
18:00:17 12/25/2009 12 25 2009 18 633 522385 4818264 196 40
8:00:28 2/6/2013 2 6 2013 8 679 524623 4818272 86 40



16:00:48 12/29/2010 12 29 2010 16 646 523680 4818268 192 40
18:00:49 2/6/2011 2 6 2011 18 642 523909 4818269 192 40
18:00:56 2/17/2011 2 17 2011 18 646 524141 4818270 124 39
8:00:39 11/24/2010 11 24 2010 8 643 522231 4818263 196 40
18:00:54 2/16/2010 2 16 2010 18 646 525120 4818274 87 40
20:00:44 12/26/2012 12 26 2012 20 663 521389 4818261 198 40
6:00:47 3/19/2010 3 19 2010 6 638 522604 4818265 195 40
2:00:35 3/19/2014 3 19 2014 2 916 522330 4818264 196 40
22:00:30 3/13/2012 3 13 2012 22 663 523333 4818267 193 40
14:00:37 3/15/2013 3 15 2013 14 658 522220 4818263 196 40
8:00:31 2/15/2010 2 15 2010 8 647 524235 4818270 124 39
6:00:54 2/14/2010 2 14 2010 6 647 525132 4818274 87 40
14:00:55 2/1/2010 2 1 2010 14 643 522452 4818264 195 40
14:01:45 3/3/2014 3 3 2014 14 908 525064 4818273 87 40
4:00:56 12/22/2013 12 22 2013 4 907 522805 4818265 195 40
14:00:47 2/7/2012 2 7 2012 14 665 525497 4818275 88 40
4:00:52 3/24/2013 3 24 2013 4 677 520614 4818258 200 39
2:00:47 4/8/2009 4 8 2009 2 648 525945 4818277 85 40
20:00:53 1/4/2013 1 4 2013 20 663 524162 4818270 124 39
8:00:56 2/16/2013 2 16 2013 8 675 524450 4818271 86 40
18:00:54 1/16/2011 1 16 2011 18 801 523744 4818269 192 40
14:00:43 1/21/2010 1 21 2010 14 646 521552 4818261 198 40
6:00:24 3/26/2009 3 26 2009 6 642 522266 4818264 196 40
0:00:43 3/3/2012 3 3 2012 0 666 523346 4818268 193 40
4:00:45 3/13/2012 3 13 2012 4 665 521705 4818262 197 40
20:01:21 2/20/2012 2 20 2012 20 663 526719 4818280 83 40
20:00:41 2/7/2013 2 7 2013 20 677 520957 4818260 199 40
22:00:55 2/7/2011 2 7 2011 22 638 523765 4818269 192 40
0:00:48 3/31/2008 3 31 2008 0 634 523691 4818269 192 40
4:00:50 12/6/2008 12 6 2008 4 633 522810 4818266 194 40
14:00:47 3/28/2011 3 28 2011 14 650 521977 4818263 197 40
6:00:21 1/15/2009 1 15 2009 6 634 523654 4818269 192 40
10:00:56 12/5/2010 12 5 2010 10 638 521392 4818261 198 40
12:00:26 12/24/2013 12 24 2013 12 909 521691 4818262 197 40
10:00:53 2/23/2011 2 23 2011 10 646 521491 4818262 198 40
18:00:41 4/27/2008 4 27 2008 18 636 522265 4818264 196 40
0:00:53 11/30/2010 11 30 2010 0 647 522881 4818266 194 40
6:00:32 2/8/2012 2 8 2012 6 665 525423 4818275 88 40
14:01:13 12/24/2010 12 24 2010 14 639 525449 4818276 88 40
22:00:46 3/9/2011 3 9 2011 22 650 523296 4818268 193 40
8:00:53 4/6/2011 4 6 2011 8 654 523918 4818270 192 40
16:00:53 11/30/2010 11 30 2010 16 657 520546 4818259 200 39
22:00:53 12/17/2012 12 17 2012 22 680 522980 4818267 194 40
2:00:41 4/3/2014 4 3 2014 2 909 525325 4818275 88 40
8:00:48 3/26/2011 3 26 2011 8 654 521933 4818263 197 40
0:00:50 11/26/2010 11 26 2010 0 653 521303 4818261 198 40
6:00:55 2/1/2011 2 1 2011 6 642 524290 4818272 124 39
6:00:47 3/23/2010 3 23 2010 6 641 522391 4818265 196 40
16:00:53 12/5/2010 12 5 2010 16 638 521388 4818262 198 40
22:01:06 1/20/2010 1 20 2010 22 646 521377 4818262 198 40
16:00:48 4/2/2011 4 2 2011 16 647 521162 4818261 199 40
8:00:56 12/21/2013 12 21 2013 8 909 522485 4818265 195 40
18:00:43 11/28/2010 11 28 2010 18 647 523360 4818268 193 40
10:00:54 3/26/2009 3 26 2009 10 647 521753 4818263 197 40



22:00:43 1/25/2009 1 25 2009 22 637 526637 4818281 83 40
14:00:20 2/19/2011 2 19 2011 14 801 521042 4818261 199 40
0:00:10 3/17/2009 3 17 2009 0 642 523217 4818268 193 40
18:00:47 1/26/2011 1 26 2011 18 646 523392 4818269 193 40
2:00:46 4/10/2009 4 10 2009 2 645 526139 4818279 84 40
14:00:11 2/19/2011 2 19 2011 14 650 521224 4818262 198 40
10:00:23 1/3/2011 1 3 2011 10 655 521446 4818262 198 40
14:00:44 3/31/2008 3 31 2008 14 635 522257 4818265 196 40
14:00:48 12/28/2012 12 28 2012 14 671 521717 4818263 197 40
14:00:48 1/21/2010 1 21 2010 14 638 521584 4818263 198 40
16:00:12 1/24/2011 1 24 2011 16 801 523900 4818271 192 40
8:00:50 4/7/2011 4 7 2011 8 663 524337 4818272 124 39
0:00:29 4/15/2011 4 15 2011 0 658 525121 4818275 87 40
16:00:48 11/27/2010 11 27 2010 16 641 521139 4818261 199 40
8:00:20 12/12/2010 12 12 2010 8 650 524167 4818272 124 39
2:00:54 1/2/2011 1 2 2011 2 801 520978 4818261 199 40
2:00:30 4/22/2011 4 22 2011 2 666 526603 4818281 83 40
14:00:42 4/26/2011 4 26 2011 14 667 525164 4818275 87 40
22:00:47 2/24/2014 2 24 2014 22 907 524162 4818272 124 39
20:00:47 12/10/2012 12 10 2012 20 658 526024 4818279 84 40
4:00:44 12/28/2008 12 28 2008 4 632 522987 4818268 194 40
2:00:43 1/31/2009 1 31 2009 2 633 521730 4818264 197 40
4:00:40 3/25/2011 3 25 2011 4 664 522968 4818268 194 40
12:00:56 11/29/2009 11 29 2009 12 647 521781 4818264 197 40
0:00:54 4/8/2012 4 8 2012 0 677 524890 4818275 87 40
2:00:47 4/15/2011 4 15 2011 2 659 525552 4818277 88 40
8:00:55 1/3/2009 1 3 2009 8 634 523637 4818270 192 40
0:00:33 2/25/2014 2 25 2014 0 907 524161 4818272 124 39
18:00:55 12/27/2009 12 27 2009 18 638 521629 4818263 197 40
2:00:30 3/23/2010 3 23 2010 2 640 522462 4818266 195 40
8:01:39 4/7/2012 4 7 2012 8 675 526695 4818282 83 40
12:00:44 3/11/2011 3 11 2011 12 653 521960 4818265 197 40
4:00:54 3/13/2011 3 13 2011 4 653 521737 4818264 197 40
8:01:19 3/7/2011 3 7 2011 8 641 521938 4818265 197 40
22:00:44 1/17/2010 1 17 2010 22 633 521344 4818263 198 40
22:00:33 3/2/2012 3 2 2012 22 666 523347 4818269 193 40
0:01:15 2/8/2011 2 8 2011 0 638 523763 4818271 192 40
4:01:23 3/31/2008 3 31 2008 4 636 523215 4818269 193 40
18:00:53 1/28/2009 1 28 2009 18 637 526639 4818282 83 40
18:01:17 12/22/2013 12 22 2013 18 908 521354 4818263 198 40
18:00:53 2/25/2010 2 25 2010 18 640 525384 4818277 88 40
18:00:49 3/2/2010 3 2 2010 18 646 521585 4818264 198 40
18:00:53 2/17/2010 2 17 2010 18 633 525342 4818277 88 40
18:00:48 2/5/2011 2 5 2011 18 646 520860 4818261 199 40
14:00:55 1/18/2013 1 18 2013 14 658 520981 4818262 199 40
22:01:11 12/29/2008 12 29 2008 22 634 523385 4818270 193 40
20:00:55 4/20/2013 4 20 2013 20 677 524247 4818273 124 39
0:00:48 1/26/2011 1 26 2011 0 650 523394 4818270 193 40
0:00:53 12/28/2008 12 28 2008 0 632 522919 4818268 194 40
8:00:48 1/31/2009 1 31 2009 8 632 521730 4818264 197 40
8:00:53 11/28/2010 11 28 2010 8 643 522002 4818265 197 40
6:00:47 3/12/2012 3 12 2012 6 663 523299 4818270 193 40
16:00:44 1/25/2011 1 25 2011 16 638 523691 4818271 192 40
10:00:23 2/23/2011 2 23 2011 10 650 521499 4818264 198 40



20:00:54 3/13/2012 3 13 2012 20 663 523330 4818270 193 40
12:00:55 1/26/2011 1 26 2011 12 654 522141 4818266 196 40
0:00:44 1/30/2011 1 30 2011 0 655 522073 4818266 196 40
4:00:53 2/8/2012 2 8 2012 4 665 525426 4818278 88 40
18:00:41 3/24/2010 3 24 2010 18 655 522568 4818267 195 40
14:00:42 1/13/2013 1 13 2013 14 680 521320 4818264 198 40
14:00:46 1/2/2011 1 2 2011 14 653 525588 4818278 88 40
22:01:11 3/23/2013 3 23 2013 22 677 520605 4818261 200 39
16:00:55 3/27/2014 3 27 2014 16 917 521673 4818265 197 40
4:00:56 4/15/2014 4 15 2014 4 908 525472 4818278 88 40
6:01:09 3/25/2014 3 25 2014 6 914 522885 4818269 194 40
18:01:11 4/14/2011 4 14 2011 18 669 525291 4818277 88 40
0:00:54 3/10/2011 3 10 2011 0 650 523292 4818270 193 40
18:00:55 3/9/2011 3 9 2011 18 650 523292 4818270 193 40
12:00:47 4/12/2012 4 12 2012 12 677 522267 4818267 196 40
0:00:42 3/1/2011 3 1 2011 0 801 521736 4818265 197 40
2:00:24 4/21/2014 4 21 2014 2 914 522563 4818268 195 40
10:00:53 2/21/2010 2 21 2010 10 639 525971 4818280 85 40
14:00:13 3/20/2010 3 20 2010 14 657 521248 4818264 198 40
2:01:14 1/13/2012 1 13 2012 2 663 523320 4818270 193 40
22:00:47 2/3/2012 2 3 2012 22 663 524712 4818275 86 40
8:00:40 3/22/2010 3 22 2010 8 653 521999 4818266 197 40
12:00:26 2/16/2010 2 16 2010 12 633 524632 4818275 86 40
0:00:55 4/13/2012 4 13 2012 0 666 525048 4818277 87 40
18:00:47 1/19/2010 1 19 2010 18 644 525397 4818278 88 40
22:00:14 4/7/2010 4 7 2010 22 654 522579 4818268 195 40
18:00:54 2/2/2011 2 2 2011 18 642 525522 4818279 88 40
8:00:35 4/10/2009 4 10 2009 8 633 521762 4818265 197 40
12:00:47 3/24/2011 3 24 2011 12 661 522273 4818267 196 40
6:00:43 12/12/2010 12 12 2010 6 650 524150 4818274 124 39
2:00:54 3/13/2012 3 13 2012 2 665 521697 4818265 197 40
10:00:15 4/24/2008 4 24 2008 10 633 522420 4818268 195 40
18:00:44 4/2/2008 4 2 2008 18 635 523206 4818270 194 40
4:00:55 3/19/2010 3 19 2010 4 638 522607 4818268 195 40
4:00:35 12/12/2010 12 12 2010 4 650 524145 4818274 124 39
2:00:47 3/19/2010 3 19 2010 2 638 522605 4818268 195 40
10:00:54 12/29/2013 12 29 2013 10 658 521212 4818264 198 40
8:00:47 3/16/2009 3 16 2009 8 642 522082 4818267 196 40
18:00:55 12/28/2010 12 28 2010 18 638 523670 4818272 192 40
16:00:47 3/18/2014 3 18 2014 16 914 520849 4818263 199 40
22:00:41 12/30/2009 12 30 2009 22 646 522501 4818268 195 40
14:00:47 2/21/2013 2 21 2013 14 679 520971 4818263 199 40
4:00:54 11/24/2009 11 24 2009 4 642 522919 4818270 194 40
22:00:42 12/13/2011 12 13 2011 22 659 525085 4818278 87 40
18:00:54 3/2/2011 3 2 2011 18 801 523284 4818271 193 40
8:00:53 3/26/2011 3 26 2011 8 661 521908 4818266 197 40
4:00:48 3/12/2012 3 12 2012 4 663 523292 4818271 193 40
6:00:53 3/28/2009 3 28 2009 6 633 521349 4818265 198 40
0:00:48 2/6/2013 2 6 2013 0 679 523722 4818273 192 40
10:00:48 1/24/2012 1 24 2012 10 665 521530 4818265 198 40
14:01:09 2/9/2011 2 9 2011 14 647 522844 4818270 194 40
12:00:55 1/26/2011 1 26 2011 12 647 522360 4818268 196 40
20:00:47 2/4/2013 2 4 2013 20 663 523556 4818272 193 40
18:00:18 12/27/2008 12 27 2008 18 634 523642 4818272 192 40



14:00:54 2/19/2014 2 19 2014 14 679 522595 4818269 195 40
2:00:25 1/20/2014 1 20 2014 2 679 524127 4818274 124 39
14:01:23 4/1/2010 4 1 2010 14 640 524322 4818275 124 39
22:00:55 2/28/2011 2 28 2011 22 801 521737 4818266 197 40
6:00:30 4/2/2014 4 2 2014 6 907 521895 4818267 197 40
8:00:54 11/27/2010 11 27 2010 8 646 522096 4818267 196 40
18:00:41 1/29/2009 1 29 2009 18 637 526565 4818284 83 40
4:00:56 3/26/2009 3 26 2009 4 642 522265 4818268 196 40
8:00:30 3/24/2010 3 24 2010 8 646 521597 4818266 198 40
14:00:26 1/22/2011 1 22 2011 14 655 521630 4818266 197 40
18:00:45 3/27/2009 3 27 2009 18 633 521289 4818265 198 40
14:00:49 2/18/2009 2 18 2009 14 634 521591 4818266 198 40
8:00:54 2/8/2012 2 8 2012 8 665 525424 4818279 88 40
12:00:26 3/11/2011 3 11 2011 12 655 521885 4818267 197 40
18:00:55 1/26/2013 1 26 2013 18 677 521041 4818264 199 40
12:00:44 1/29/2013 1 29 2013 12 680 521577 4818266 198 40
12:01:23 3/17/2014 3 17 2014 12 909 522092 4818268 196 40
22:00:46 12/30/2009 12 30 2009 22 633 522741 4818270 195 40
22:00:11 3/21/2011 3 21 2011 22 654 523728 4818273 192 40
2:00:53 3/26/2009 3 26 2009 2 642 522264 4818268 196 40
22:00:53 4/28/2009 4 28 2009 22 644 522076 4818268 196 40
14:00:41 2/16/2010 2 16 2010 14 633 524630 4818277 86 40
10:00:56 5/7/2009 5 7 2009 10 646 522005 4818268 196 40
16:00:53 4/1/2010 4 1 2010 16 640 524322 4818276 124 39
6:01:12 12/21/2010 12 21 2010 6 646 523649 4818273 192 40
8:00:53 2/26/2012 2 26 2012 8 663 521502 4818266 198 40
14:00:41 2/22/2014 2 22 2014 14 917 521505 4818266 198 40
4:00:54 5/1/2008 5 1 2008 4 634 522861 4818271 194 40
2:00:56 2/25/2011 2 25 2011 2 655 522468 4818269 195 40
0:01:38 1/15/2009 1 15 2009 0 634 523650 4818273 192 40
8:00:41 3/8/2014 3 8 2014 8 907 521209 4818265 198 40
12:01:12 1/31/2011 1 31 2011 12 641 522248 4818269 196 40
18:00:41 4/20/2011 4 20 2011 18 655 522694 4818270 195 40
10:01:00 1/13/2014 1 13 2014 10 907 524266 4818276 124 39
18:00:27 1/18/2010 1 18 2010 18 638 521427 4818266 198 40
4:00:54 4/7/2009 4 7 2009 4 634 521286 4818266 198 40
18:00:24 3/5/2009 3 5 2009 18 637 524176 4818275 124 39
18:01:24 4/9/2009 4 9 2009 18 642 524397 4818276 124 39
14:00:47 2/26/2013 2 26 2013 14 677 521922 4818268 197 40
12:00:38 3/17/2011 3 17 2011 12 654 522077 4818268 196 40
10:01:14 1/27/2013 1 27 2013 10 680 521701 4818267 197 40
18:00:53 4/22/2009 4 22 2009 18 639 523424 4818273 193 40
4:00:42 4/2/2014 4 2 2014 4 909 521919 4818268 197 40
8:00:59 3/24/2010 3 24 2010 8 639 521439 4818266 198 40
12:00:40 1/2/2011 1 2 2011 12 801 520942 4818265 199 40
18:00:53 12/25/2009 12 25 2009 18 638 522487 4818270 195 40
6:00:58 3/24/2013 3 24 2013 6 677 520612 4818264 200 39
2:00:23 11/26/2010 11 26 2010 2 653 521346 4818266 198 40
18:00:36 1/3/2010 1 3 2010 18 643 523318 4818273 193 40
6:00:13 2/28/2011 2 28 2011 6 647 521480 4818267 198 40
8:01:09 12/9/2011 12 9 2011 8 650 526037 4818283 84 40
12:00:23 4/2/2011 4 2 2011 12 647 521200 4818266 198 40
12:00:56 1/9/2011 1 9 2011 12 641 521390 4818266 198 40
12:00:41 4/23/2014 4 23 2014 12 908 521695 4818267 197 40



4:00:47 12/23/2012 12 23 2012 4 665 522361 4818270 196 40
0:00:41 1/10/2013 1 10 2013 0 679 523477 4818274 193 40
2:00:43 1/17/2011 1 17 2011 2 638 523836 4818275 192 40
0:00:42 3/23/2010 3 23 2010 0 652 522460 4818270 195 40
0:00:54 3/24/2013 3 24 2013 0 677 520617 4818264 200 39
16:00:15 1/10/2009 1 10 2009 16 634 523656 4818274 192 40
8:00:49 2/20/2011 2 20 2011 8 657 521596 4818267 198 40
14:00:44 2/28/2013 2 28 2013 14 677 521204 4818266 198 40
18:00:42 2/28/2011 2 28 2011 18 801 521732 4818268 197 40
4:00:54 2/3/2011 2 3 2011 4 639 525126 4818280 87 40
22:00:46 11/28/2010 11 28 2010 22 647 523393 4818273 193 40
10:00:25 4/26/2008 4 26 2008 10 633 521475 4818267 198 40
22:00:48 2/4/2011 2 4 2011 22 801 523295 4818273 193 40
14:00:31 1/8/2010 1 8 2010 14 641 521431 4818267 198 40
8:00:54 3/27/2009 3 27 2009 8 647 521718 4818268 197 40
4:00:55 4/22/2013 4 22 2013 4 671 522679 4818271 195 40
20:00:53 2/15/2013 2 15 2013 20 663 523488 4818274 193 40
6:00:41 12/7/2012 12 7 2012 6 677 523321 4818273 193 40
14:00:42 2/9/2011 2 9 2011 14 641 521228 4818267 198 40
2:00:26 3/23/2010 3 23 2010 2 652 522465 4818271 195 40
0:00:53 4/16/2009 4 16 2009 0 642 525009 4818280 87 40
0:00:32 1/18/2010 1 18 2010 0 633 521318 4818267 198 40
6:00:48 3/23/2009 3 23 2009 6 634 521248 4818267 198 40
8:00:56 2/22/2010 2 22 2010 8 639 525890 4818283 85 40
4:01:17 4/24/2008 4 24 2008 4 633 522598 4818271 195 40
10:00:25 2/18/2014 2 18 2014 10 916 521731 4818268 197 40
8:00:51 3/10/2014 3 10 2014 8 916 526029 4818284 84 40
8:00:41 1/12/2009 1 12 2009 8 633 523587 4818275 193 40
12:00:26 3/11/2009 3 11 2009 12 640 522011 4818269 196 40
18:00:52 2/5/2011 2 5 2011 18 638 523539 4818274 193 40
22:00:54 2/17/2011 2 17 2011 22 801 524185 4818277 124 39
14:00:54 2/6/2011 2 6 2011 14 638 525200 4818281 87 40
12:00:47 3/26/2009 3 26 2009 12 642 521500 4818268 198 40
8:00:48 3/19/2011 3 19 2011 8 665 521842 4818269 197 40
22:00:43 12/25/2009 12 25 2009 22 633 522390 4818271 196 40
0:00:58 4/15/2014 4 15 2014 0 909 525135 4818280 87 40
14:00:22 2/10/2012 2 10 2012 14 663 525761 4818283 85 40
20:00:50 3/28/2014 3 28 2014 20 907 525232 4818281 88 40
6:00:15 12/11/2008 12 11 2008 6 634 525444 4818282 88 40
22:00:34 12/18/2008 12 18 2008 22 635 525682 4818283 85 40
10:00:23 2/15/2011 2 15 2011 10 657 522552 4818271 195 40
20:00:54 2/9/2014 2 9 2014 20 907 523516 4818275 193 40
6:00:41 4/22/2013 4 22 2013 6 671 522677 4818272 195 40
18:00:34 4/17/2011 4 17 2011 18 654 525337 4818282 88 40
16:01:11 3/20/2010 3 20 2010 16 647 521353 4818268 198 40
0:00:48 3/6/2014 3 6 2014 0 907 522883 4818273 194 40
6:00:21 1/31/2009 1 31 2009 6 632 521734 4818269 197 40
8:01:10 4/11/2013 4 11 2013 8 677 521887 4818269 197 40
12:00:26 3/8/2013 3 8 2013 12 658 521689 4818269 197 40
12:00:47 1/8/2010 1 8 2010 12 641 521425 4818268 198 40
2:00:18 3/26/2009 3 26 2009 2 639 521963 4818270 197 40
14:00:59 2/8/2014 2 8 2014 14 907 525658 4818283 85 40
18:00:47 2/20/2010 2 20 2010 18 638 525661 4818283 85 40
10:00:47 1/3/2014 1 3 2014 10 909 524133 4818277 124 39



16:01:14 12/22/2011 12 22 2011 16 650 524195 4818278 124 39
16:01:23 3/20/2010 3 20 2010 16 641 521384 4818268 198 40
4:00:43 1/31/2009 1 31 2009 4 632 521737 4818269 197 40
2:00:48 2/24/2014 2 24 2014 2 907 523670 4818276 192 40
20:00:55 2/17/2013 2 17 2013 20 677 520933 4818267 199 40
4:00:54 3/28/2009 3 28 2009 4 633 521356 4818268 198 40
2:00:48 2/11/2014 2 11 2014 2 907 523495 4818275 193 40
10:00:41 3/20/2013 3 20 2013 10 663 522017 4818270 196 40
12:00:27 4/9/2011 4 9 2011 12 660 522092 4818270 196 40
4:00:36 2/11/2014 2 11 2014 4 907 523498 4818275 193 40
10:00:54 3/26/2009 3 26 2009 10 639 521743 4818269 197 40
0:00:54 4/2/2009 4 2 2009 0 633 521602 4818269 197 40
4:00:53 1/26/2011 1 26 2011 4 650 523382 4818275 193 40
0:00:48 3/22/2011 3 22 2011 0 654 523733 4818276 192 40
2:00:51 4/9/2011 4 9 2011 2 665 521832 4818270 197 40
22:00:12 4/1/2009 4 1 2009 22 638 521623 4818269 197 40
8:00:54 4/23/2009 4 23 2009 8 646 522253 4818271 196 40
4:00:43 1/31/2009 1 31 2009 4 633 521728 4818270 197 40
8:00:53 3/13/2012 3 13 2012 8 665 521711 4818270 197 40
2:00:42 4/1/2009 4 1 2009 2 648 523564 4818276 193 40
16:00:24 1/4/2013 1 4 2013 16 671 521672 4818270 197 40
0:00:15 2/28/2010 2 28 2010 0 640 525021 4818281 87 40
4:00:53 3/24/2013 3 24 2013 4 679 520583 4818266 200 39
12:00:40 12/24/2012 12 24 2012 12 658 521534 4818269 198 40
8:00:42 3/13/2010 3 13 2010 8 640 521636 4818270 197 40
12:00:55 2/4/2011 2 4 2011 12 801 522438 4818272 195 40
6:00:49 1/1/2009 1 1 2009 6 634 523662 4818277 192 40
4:00:47 4/22/2011 4 22 2011 4 666 526605 4818288 83 40
2:00:30 4/5/2009 4 5 2009 2 643 521487 4818269 198 40
12:01:21 1/26/2011 1 26 2011 12 642 524001 4818278 192 40
0:00:52 1/23/2010 1 23 2010 0 646 522866 4818274 194 40
2:00:53 12/6/2012 12 6 2012 2 670 523343 4818276 193 40
2:00:47 1/26/2011 1 26 2011 2 650 523388 4818276 193 40
18:00:56 4/14/2009 4 14 2009 18 648 525175 4818282 87 40
18:00:48 1/31/2010 1 31 2010 18 633 522447 4818273 195 40
8:01:52 1/31/2010 1 31 2010 8 641 520505 4818266 200 39
10:00:47 4/1/2009 4 1 2009 10 634 522524 4818273 195 40
18:00:41 3/30/2008 3 30 2008 18 634 523756 4818277 192 40
20:00:45 2/10/2014 2 10 2014 20 908 523493 4818276 193 40
6:00:54 4/3/2008 4 3 2008 6 635 523567 4818277 193 40
2:00:15 12/30/2010 12 30 2010 2 646 523680 4818277 192 40
2:00:54 3/24/2013 3 24 2013 2 679 520579 4818267 200 39
10:00:52 2/7/2012 2 7 2012 10 665 525326 4818283 88 40
14:00:42 1/13/2013 1 13 2013 14 658 521358 4818269 198 40
6:00:48 3/24/2009 3 24 2009 6 648 522171 4818272 196 40
10:00:52 3/26/2009 3 26 2009 10 638 521672 4818270 197 40
2:01:24 5/5/2009 5 5 2009 2 634 522929 4818274 194 40
2:00:54 12/30/2009 12 30 2009 2 643 522471 4818273 195 40
14:00:41 12/29/2009 12 29 2009 14 640 521311 4818269 198 40
6:00:51 3/18/2011 3 18 2011 6 661 521548 4818270 198 40
0:00:53 11/28/2010 11 28 2010 0 801 522339 4818273 196 40
4:00:53 2/5/2013 2 5 2013 4 663 523517 4818277 193 40
18:00:41 2/24/2011 2 24 2011 18 638 523071 4818275 194 40
12:00:47 1/21/2010 1 21 2010 12 638 521583 4818270 198 40



18:00:44 1/13/2013 1 13 2013 18 658 520637 4818267 200 39
22:00:54 1/19/2010 1 19 2010 22 644 525396 4818284 88 40
12:00:23 1/18/2013 1 18 2013 12 658 520987 4818269 199 40
6:00:49 2/11/2014 2 11 2014 6 907 523495 4818277 193 40
0:00:49 4/12/2009 4 12 2009 0 644 525790 4818285 85 40
10:00:44 12/24/2012 12 24 2012 10 658 521535 4818270 198 40
8:00:15 1/4/2009 1 4 2009 8 635 521648 4818271 197 40
10:00:40 1/8/2010 1 8 2010 10 641 521428 4818270 198 40
16:00:53 3/7/2011 3 7 2011 16 801 520948 4818269 199 40
4:00:48 4/1/2009 4 1 2009 4 638 522394 4818273 196 40
14:01:53 2/8/2011 2 8 2011 14 639 525123 4818283 87 40
6:00:53 3/23/2010 3 23 2010 6 652 522451 4818274 195 40
4:00:40 2/1/2011 2 1 2011 4 650 524175 4818280 124 39
0:00:48 1/2/2011 1 2 2011 0 801 520929 4818269 199 40
6:00:42 3/4/2011 3 4 2011 6 801 523864 4818278 192 40
18:00:47 3/27/2011 3 27 2011 18 660 524606 4818281 86 40
18:00:15 3/22/2014 3 22 2014 18 679 521265 4818270 198 40
8:00:26 3/13/2011 3 13 2011 8 801 521872 4818272 197 40
4:01:00 1/14/2013 1 14 2013 4 680 520343 4818267 201 6
4:00:15 3/10/2009 3 10 2009 4 637 523486 4818277 193 40
2:00:53 3/22/2014 3 22 2014 2 918 525928 4818286 85 40
16:01:23 2/21/2013 2 21 2013 16 665 520902 4818269 199 40
18:00:53 12/30/2009 12 30 2009 18 633 522556 4818274 195 40
22:00:54 2/25/2010 2 25 2010 22 638 525189 4818283 87 40
10:01:06 2/19/2011 2 19 2011 10 657 521520 4818271 198 40
10:00:42 1/22/2010 1 22 2010 10 638 522452 4818274 195 40
18:00:25 2/12/2010 2 12 2010 18 633 524275 4818280 124 39
18:00:53 2/4/2011 2 4 2011 18 801 523292 4818277 193 40
18:00:56 1/21/2010 1 21 2010 18 633 522447 4818274 195 40
4:00:52 2/28/2011 2 28 2011 4 647 521484 4818271 198 40
6:00:58 11/24/2010 11 24 2010 6 643 522410 4818274 195 40
0:00:35 12/26/2009 12 26 2009 0 633 522385 4818274 196 40
2:00:39 3/22/2014 3 22 2014 2 917 525484 4818285 88 40
16:00:47 1/11/2011 1 11 2011 16 650 524090 4818280 124 39
0:00:47 3/9/2010 3 9 2010 0 642 526391 4818288 84 40
22:00:54 11/27/2013 11 27 2013 22 914 521186 4818270 199 40
6:01:11 3/20/2014 3 20 2014 6 909 521635 4818272 197 40
22:00:54 12/28/2012 12 28 2012 22 680 523247 4818277 193 40
4:00:55 3/4/2011 3 4 2011 4 801 523866 4818279 192 40
16:00:47 3/6/2011 3 6 2011 16 653 520901 4818269 199 40
0:00:49 2/11/2014 2 11 2014 0 907 523491 4818278 193 40
8:00:25 2/19/2010 2 19 2010 8 639 525092 4818284 87 40
8:00:53 3/23/2013 3 23 2013 8 663 522014 4818273 196 40
22:00:42 2/10/2014 2 10 2014 22 908 523497 4818278 193 40
0:00:41 3/24/2013 3 24 2013 0 679 520577 4818268 200 39
18:00:25 2/28/2013 2 28 2013 18 658 524232 4818281 124 39
6:00:53 4/1/2009 4 1 2009 6 638 522392 4818274 196 40
8:01:23 3/30/2009 3 30 2009 8 634 521962 4818273 197 40
4:00:54 3/25/2014 3 25 2014 4 914 522887 4818276 194 40
18:00:26 1/12/2010 1 12 2010 18 638 521505 4818271 198 40
2:01:05 3/12/2010 3 12 2010 2 642 522175 4818274 196 40
0:00:53 1/29/2011 1 29 2011 0 639 524094 4818280 124 39
14:00:48 2/15/2014 2 15 2014 14 916 520975 4818270 199 40
22:00:16 2/28/2009 2 28 2009 22 637 523524 4818278 193 40



12:00:53 3/16/2013 3 16 2013 12 679 521723 4818272 197 40
14:00:29 3/18/2010 3 18 2010 14 653 522049 4818273 196 40
16:01:00 12/29/2013 12 29 2013 16 908 521142 4818270 199 40
16:00:28 12/21/2008 12 21 2008 16 632 521591 4818272 198 40
18:00:54 2/13/2009 2 13 2009 18 634 523679 4818279 192 40
12:00:47 2/20/2010 2 20 2010 12 638 525659 4818286 85 40
10:01:11 2/4/2011 2 4 2011 10 657 522413 4818275 195 40
6:00:53 3/24/2013 3 24 2013 6 679 520581 4818269 200 39
4:00:55 2/25/2011 2 25 2011 4 647 522560 4818275 195 40
20:00:47 2/10/2014 2 10 2014 20 907 523493 4818278 193 40
2:00:48 3/22/2011 3 22 2011 2 660 523784 4818279 192 40
10:01:12 1/18/2009 1 18 2009 10 634 523046 4818277 194 40
0:00:41 1/17/2011 1 17 2011 0 642 524873 4818283 87 40
6:00:54 2/8/2013 2 8 2013 6 677 521440 4818272 198 40
22:00:55 1/3/2010 1 3 2010 22 643 523326 4818278 193 40
18:01:12 12/20/2011 12 20 2011 18 658 521474 4818272 198 40
0:00:13 2/21/2010 2 21 2010 0 639 525618 4818286 85 40
22:00:50 12/27/2008 12 27 2008 22 633 523582 4818279 193 40
18:00:53 2/27/2009 2 27 2009 18 637 523627 4818279 192 40
0:00:43 11/25/2010 11 25 2010 0 646 522352 4818275 196 40
8:00:41 2/25/2011 2 25 2011 8 655 522474 4818275 195 40
14:00:53 3/13/2012 3 13 2012 14 666 522449 4818275 195 40
2:00:48 2/28/2011 2 28 2011 2 647 521483 4818272 198 40
22:00:30 2/12/2010 2 12 2010 22 633 524275 4818281 124 39
8:00:55 12/24/2012 12 24 2012 8 665 521766 4818273 197 40
6:00:42 2/25/2011 2 25 2011 6 655 522480 4818275 195 40
10:01:04 12/25/2013 12 25 2013 10 914 520992 4818270 199 40
16:00:49 2/18/2011 2 18 2011 16 654 520930 4818270 199 40
18:00:53 12/28/2012 12 28 2012 18 680 523246 4818278 193 40
2:00:27 12/11/2013 12 11 2013 2 907 522709 4818276 195 40
4:00:54 1/6/2012 1 6 2012 4 663 522656 4818276 195 40
22:00:41 2/5/2011 2 5 2011 22 638 523543 4818279 193 40
8:00:50 12/20/2013 12 20 2013 8 909 522455 4818275 195 40
12:00:26 12/25/2010 12 25 2010 12 639 523996 4818281 192 40
2:00:54 12/29/2009 12 29 2009 2 633 522418 4818275 195 40
6:01:16 2/16/2013 2 16 2013 6 675 524440 4818282 86 40
8:00:50 4/24/2009 4 24 2009 8 646 522292 4818275 196 40
6:00:44 3/25/2008 3 25 2008 6 636 523198 4818278 194 40
18:00:54 3/27/2008 3 27 2008 18 633 521016 4818271 199 40
4:00:44 4/26/2008 4 26 2008 4 634 521425 4818272 198 40
18:00:24 3/3/2010 3 3 2010 18 640 524989 4818284 87 40
18:00:48 4/14/2011 4 14 2011 18 663 525295 4818286 88 40
8:00:47 2/16/2013 2 16 2013 8 663 523558 4818279 193 40
0:00:42 4/5/2012 4 5 2012 0 657 520410 4818269 200 39
6:00:42 4/26/2008 4 26 2008 6 634 521425 4818272 198 40
16:00:54 4/27/2008 4 27 2008 16 636 522154 4818275 196 40
2:00:54 1/15/2009 1 15 2009 2 634 523663 4818280 192 40
18:00:53 3/24/2010 3 24 2010 18 643 520432 4818269 200 39
6:00:32 1/31/2009 1 31 2009 6 633 521725 4818273 197 40
18:00:54 12/27/2010 12 27 2010 18 642 526519 4818291 83 40
18:00:53 4/20/2008 4 20 2008 18 634 525188 4818285 87 40
2:00:55 2/19/2012 2 19 2012 2 663 526043 4818289 84 40
22:00:51 3/8/2010 3 8 2010 22 642 526386 4818290 84 40
22:00:34 2/10/2014 2 10 2014 22 907 523497 4818279 193 40



6:00:42 12/28/2008 12 28 2008 6 635 523585 4818280 193 40
0:00:23 3/27/2010 3 27 2010 0 654 525661 4818287 85 40
10:01:01 2/19/2011 2 19 2011 10 650 521523 4818273 198 40
12:01:06 4/9/2011 4 9 2011 12 654 522350 4818276 196 40
12:00:10 2/18/2009 2 18 2009 12 634 521574 4818273 198 40
22:00:48 2/18/2012 2 18 2012 22 663 526044 4818289 84 40
14:00:37 3/26/2008 3 26 2008 14 633 522365 4818276 196 40
6:00:47 3/18/2011 3 18 2011 6 662 521789 4818274 197 40
16:01:18 1/9/2014 1 9 2014 16 908 523919 4818281 192 40
4:00:52 3/5/2012 3 5 2012 4 665 521509 4818273 198 40
14:00:54 11/27/2010 11 27 2010 14 647 521408 4818273 198 40
2:00:53 12/22/2009 12 22 2009 2 640 523247 4818279 193 40
0:00:30 12/28/2008 12 28 2008 0 634 523648 4818280 192 40
6:00:56 3/17/2010 3 17 2010 6 643 521959 4818275 197 40
20:00:48 2/3/2012 2 3 2012 20 663 524717 4818284 86 40
18:00:44 2/15/2009 2 15 2009 18 637 526125 4818290 84 40
2:00:13 3/10/2011 3 10 2011 2 650 523290 4818279 193 40
10:00:21 4/5/2008 4 5 2008 10 637 522666 4818277 195 40
0:00:45 2/21/2010 2 21 2010 0 647 525445 4818287 88 40
14:00:41 12/20/2013 12 20 2013 14 908 521638 4818274 197 40
8:01:11 4/9/2011 4 9 2011 8 801 521906 4818275 197 40
8:00:50 1/31/2009 1 31 2009 8 633 521725 4818274 197 40
14:00:49 12/24/2012 12 24 2012 14 680 521579 4818274 198 40
6:00:54 2/1/2011 2 1 2011 6 650 524169 4818282 124 39
22:00:53 1/23/2010 1 23 2010 22 647 520424 4818270 200 39
18:00:42 4/3/2011 4 3 2011 18 660 525248 4818286 88 40
22:00:35 2/16/2010 2 16 2010 22 646 525129 4818286 87 40
2:00:54 2/21/2010 2 21 2010 2 647 525443 4818287 88 40
0:00:54 2/19/2012 2 19 2012 0 663 526046 4818290 84 40
2:00:48 1/5/2010 1 5 2010 2 643 522870 4818278 194 40
12:00:22 1/9/2011 1 9 2011 12 654 521458 4818273 198 40
0:01:15 4/23/2009 4 23 2009 0 642 525834 4818289 85 40
6:00:53 1/14/2013 1 14 2013 6 680 520343 4818270 201 6
12:00:50 3/26/2011 3 26 2011 12 663 521289 4818273 198 40
22:00:44 4/26/2011 4 26 2011 22 655 522828 4818278 194 40
18:00:47 3/22/2010 3 22 2010 18 652 522467 4818277 195 40
10:01:24 2/7/2013 2 7 2013 10 677 521382 4818273 198 40
0:00:48 2/11/2014 2 11 2014 0 908 523492 4818280 193 40
6:00:38 2/25/2011 2 25 2011 6 647 522563 4818277 195 40
22:00:54 2/4/2013 2 4 2013 22 663 523563 4818281 193 40
2:00:47 11/28/2010 11 28 2010 2 801 522354 4818277 196 40
12:00:14 4/10/2011 4 10 2011 12 659 522640 4818278 195 40
4:00:48 3/25/2011 3 25 2011 4 654 522994 4818279 194 40
18:00:44 3/14/2009 3 14 2009 18 637 523953 4818282 192 40
2:00:54 5/1/2008 5 1 2008 2 634 523646 4818281 192 40
14:00:42 1/12/2012 1 12 2012 14 658 525988 4818290 85 40
8:00:15 1/1/2009 1 1 2009 8 634 523660 4818281 192 40
6:00:53 12/25/2013 12 25 2013 6 911 523357 4818280 193 40
10:00:48 3/20/2010 3 20 2010 10 657 521296 4818273 198 40
22:00:41 3/24/2008 3 24 2008 22 632 523248 4818280 193 40
2:00:55 12/28/2008 12 28 2008 2 634 523646 4818281 192 40
0:00:56 12/30/2010 12 30 2010 0 646 523678 4818281 192 40
18:00:42 4/14/2011 4 14 2011 18 658 525289 4818287 88 40
10:00:57 2/8/2011 2 8 2011 10 642 525445 4818288 88 40



6:00:53 1/21/2011 1 21 2011 6 646 523293 4818280 193 40
10:00:47 12/27/2008 12 27 2008 10 632 521607 4818274 197 40
22:00:24 3/26/2011 3 26 2011 22 660 523749 4818282 192 40
6:00:50 4/28/2011 4 28 2011 6 667 526531 4818292 83 40
18:00:24 12/27/2008 12 27 2008 18 633 523585 4818281 193 40
18:00:55 11/29/2010 11 29 2010 18 646 524942 4818286 87 40
14:00:35 2/16/2010 2 16 2010 14 640 524575 4818285 86 40
2:00:41 3/23/2009 3 23 2009 2 634 521252 4818274 198 40
2:01:05 2/3/2011 2 3 2011 2 639 525093 4818287 87 40
18:00:53 2/15/2011 2 15 2011 18 646 524561 4818285 86 40
8:00:41 4/6/2009 4 6 2009 8 643 521676 4818275 197 40
14:00:40 1/27/2011 1 27 2011 14 642 524007 4818283 192 40
8:00:53 2/8/2013 2 8 2013 8 677 521438 4818274 198 40
2:00:54 1/10/2011 1 10 2011 2 655 521591 4818275 198 40
4:00:53 4/10/2009 4 10 2009 4 645 526149 4818291 84 40
18:00:45 2/7/2011 2 7 2011 18 657 523334 4818281 193 40
4:01:42 11/25/2010 11 25 2010 4 638 522354 4818277 196 40
18:01:02 4/10/2011 4 10 2011 18 660 522727 4818279 195 40
4:00:54 3/23/2009 3 23 2009 4 634 521253 4818274 198 40
8:00:42 2/28/2009 2 28 2009 8 633 522374 4818277 196 40
22:00:48 4/7/2012 4 7 2012 22 676 525561 4818289 88 40
16:01:39 3/5/2009 3 5 2009 16 637 524070 4818283 124 39
6:00:42 1/2/2013 1 2 2013 6 658 522863 4818279 194 40
20:00:36 3/5/2014 3 5 2014 20 907 522869 4818279 194 40
16:01:00 12/21/2013 12 21 2013 16 907 522159 4818277 196 40
0:00:54 12/7/2010 12 7 2010 0 654 523544 4818282 193 40
4:00:43 2/25/2011 2 25 2011 4 655 522479 4818278 195 40
22:00:49 12/31/2009 12 31 2009 22 634 523669 4818282 192 40
0:00:42 12/11/2011 12 11 2011 0 659 525236 4818288 88 40
22:00:47 1/21/2010 1 21 2010 22 633 522448 4818278 195 40
8:00:53 3/14/2010 3 14 2010 8 646 522516 4818278 195 40
8:00:47 12/29/2012 12 29 2012 8 680 523316 4818281 193 40
2:00:44 5/13/2011 5 13 2011 2 669 522531 4818278 195 40
10:00:48 2/8/2011 2 8 2011 10 655 525443 4818289 88 40
18:01:11 2/25/2010 2 25 2010 18 638 525191 4818288 87 40
4:00:14 3/23/2010 3 23 2010 4 657 521866 4818276 197 40
0:00:42 12/29/2009 12 29 2009 0 633 522387 4818278 196 40
10:00:54 1/13/2013 1 13 2013 10 663 522590 4818279 195 40
6:00:54 5/1/2008 5 1 2008 6 634 522862 4818280 194 40
4:00:50 3/24/2009 3 24 2009 4 648 522175 4818277 196 40
10:00:54 3/23/2013 3 23 2013 10 663 521374 4818275 198 40
10:00:48 3/2/2011 3 2 2011 10 653 522227 4818277 196 40
2:00:22 2/14/2009 2 14 2009 2 637 525385 4818289 88 40
14:00:47 1/27/2011 1 27 2011 14 638 522334 4818278 196 40
4:00:48 3/21/2011 3 21 2011 4 669 521597 4818276 198 40
14:00:24 1/9/2011 1 9 2011 14 641 521383 4818275 198 40
22:00:56 1/13/2012 1 13 2012 22 663 525425 4818289 88 40
8:00:23 1/2/2013 1 2 2013 8 658 522852 4818280 194 40
6:00:43 2/28/2009 2 28 2009 6 633 522371 4818278 196 40
14:01:02 12/22/2011 12 22 2011 14 650 524200 4818285 124 39
22:00:55 12/24/2013 12 24 2013 22 907 522976 4818280 194 40
18:01:24 3/26/2010 3 26 2010 18 656 524503 4818286 86 40
4:00:49 12/11/2013 12 11 2013 4 907 522705 4818279 195 40
4:00:54 1/1/2014 1 1 2014 4 909 523510 4818282 193 40



22:00:44 3/22/2010 3 22 2010 22 652 522465 4818279 195 40
10:00:53 3/9/2013 3 9 2013 10 657 521669 4818276 197 40
10:01:50 1/27/2011 1 27 2011 10 647 522071 4818277 196 40
2:01:14 4/1/2009 4 1 2009 2 638 522392 4818279 196 40
12:00:53 2/19/2011 2 19 2011 12 650 521523 4818276 198 40
8:00:47 4/1/2011 4 1 2011 8 665 521579 4818276 198 40
8:00:54 1/19/2010 1 19 2010 8 644 525703 4818290 85 40
10:00:48 2/21/2011 2 21 2011 10 646 521551 4818276 198 40
8:00:53 1/10/2011 1 10 2011 8 655 521588 4818276 198 40
10:00:44 1/22/2010 1 22 2010 10 633 522491 4818279 195 40
18:00:41 4/7/2011 4 7 2011 18 655 524323 4818285 124 39
18:00:47 3/22/2009 3 22 2009 18 648 524394 4818286 124 39
22:00:56 2/27/2010 2 27 2010 22 640 525011 4818288 87 40
18:00:41 2/12/2011 2 12 2011 18 642 523990 4818284 192 40
20:01:11 4/15/2014 4 15 2014 20 909 526427 4818293 83 40
10:00:47 3/25/2011 3 25 2011 10 665 521899 4818277 197 40
18:00:56 2/5/2011 2 5 2011 18 638 523546 4818283 193 40
2:00:53 3/25/2010 3 25 2010 2 656 520437 4818273 200 39
4:01:24 3/12/2010 3 12 2010 4 642 522181 4818278 196 40
4:00:57 4/26/2010 4 26 2010 4 646 522408 4818279 195 40
10:01:12 3/9/2013 3 9 2013 10 671 521668 4818277 197 40
22:00:41 12/18/2012 12 18 2012 22 658 522841 4818280 194 40
0:00:55 2/14/2009 2 14 2009 0 637 525382 4818290 88 40
0:00:54 12/23/2008 12 23 2008 0 635 524222 4818285 124 39
0:00:23 12/28/2008 12 28 2008 0 633 523595 4818283 193 40
22:00:50 2/14/2011 2 14 2011 22 801 523838 4818284 192 40
18:00:54 2/25/2010 2 25 2010 18 639 525498 4818290 88 40
2:00:54 12/12/2010 12 12 2010 2 650 524161 4818285 124 39
6:00:52 1/23/2010 1 23 2010 6 646 522815 4818281 194 40
10:00:25 3/20/2010 3 20 2010 10 656 521290 4818276 198 40
14:00:47 2/20/2010 2 20 2010 14 638 525661 4818291 85 40
20:01:17 3/30/2013 3 30 2013 20 677 524048 4818285 124 39
10:00:49 4/10/2011 4 10 2011 10 659 522638 4818280 195 40
14:00:49 1/3/2011 1 3 2011 14 653 523929 4818284 192 40
14:00:47 2/4/2011 2 4 2011 14 657 522480 4818279 195 40
12:00:54 12/30/2010 12 30 2010 12 647 522412 4818279 195 40
14:00:53 3/4/2013 3 4 2013 14 658 521426 4818276 198 40
16:00:26 3/29/2011 3 29 2011 16 666 522810 4818281 194 40
6:00:48 3/25/2011 3 25 2011 6 654 522995 4818281 194 40
4:00:43 12/30/2009 12 30 2009 4 643 522796 4818281 195 40
18:00:56 2/10/2014 2 10 2014 18 908 523624 4818284 192 40
4:00:54 12/30/2010 12 30 2010 4 646 523675 4818284 192 40
18:00:49 12/21/2013 12 21 2013 18 909 522387 4818279 196 40
10:01:11 2/26/2013 2 26 2013 10 665 522407 4818279 195 40
6:00:55 12/25/2013 12 25 2013 6 909 522418 4818280 195 40
20:00:48 12/8/2013 12 8 2013 20 911 525467 4818290 88 40
18:00:31 1/3/2011 1 3 2011 18 653 520979 4818275 199 40
16:00:53 2/6/2014 2 6 2014 16 907 523922 4818285 192 40
18:00:53 3/24/2010 3 24 2010 18 656 520589 4818274 200 39
8:00:55 3/16/2009 3 16 2009 8 644 521879 4818278 197 40
0:00:14 2/18/2011 2 18 2011 0 801 524175 4818286 124 39
6:00:54 4/7/2009 4 7 2009 6 634 521300 4818276 198 40
22:00:54 1/21/2012 1 21 2012 22 663 523383 4818283 193 40
2:00:47 2/6/2013 2 6 2013 2 679 523974 4818285 192 40



18:00:27 4/8/2009 4 8 2009 18 642 525592 4818291 88 40
8:00:55 2/3/2011 2 3 2011 8 639 525145 4818289 87 40
18:00:36 2/14/2011 2 14 2011 18 801 523821 4818285 192 40
2:00:41 2/27/2013 2 27 2013 2 663 523388 4818283 193 40
0:00:49 3/30/2011 3 30 2011 0 662 525468 4818291 88 40
0:00:59 4/3/2014 4 3 2014 0 916 525249 4818290 88 40
20:01:25 3/23/2014 3 23 2014 20 679 520404 4818274 200 39
6:00:47 4/1/2009 4 1 2009 6 634 522835 4818281 194 40
22:00:48 1/31/2010 1 31 2010 22 633 522445 4818280 195 40
4:01:24 1/10/2011 1 10 2011 4 655 521593 4818277 198 40
20:00:24 1/21/2012 1 21 2012 20 663 523389 4818283 193 40
8:00:54 4/7/2011 4 7 2011 8 650 524340 4818287 124 39
10:00:54 12/24/2012 12 24 2012 10 680 521584 4818277 198 40
4:00:53 1/23/2010 1 23 2010 4 633 523189 4818283 194 40
18:00:53 3/24/2009 3 24 2009 18 634 521186 4818276 199 40
18:00:55 2/1/2010 2 1 2010 18 633 523339 4818283 193 40
14:00:49 1/9/2011 1 9 2011 14 657 521235 4818276 198 40
18:00:56 2/6/2011 2 6 2011 18 642 524026 4818286 124 39
6:00:25 1/10/2011 1 10 2011 6 655 521588 4818277 198 40
6:00:42 2/28/2011 2 28 2011 6 801 521557 4818277 198 40
8:00:54 12/9/2013 12 9 2013 8 907 526154 4818294 84 40
4:00:40 2/22/2010 2 22 2010 4 640 525262 4818290 88 40
14:00:53 1/22/2012 1 22 2012 14 665 521424 4818277 198 40
20:00:54 2/24/2012 2 24 2012 20 663 523486 4818284 193 40
2:00:30 12/27/2012 12 27 2012 2 663 521256 4818276 198 40
20:00:29 3/1/2013 3 1 2013 20 658 523647 4818284 192 40
16:00:41 1/21/2010 1 21 2010 16 646 521532 4818277 198 40
0:00:47 2/14/2011 2 14 2011 0 801 524372 4818287 124 39
16:00:53 3/25/2008 3 25 2008 16 633 522295 4818280 196 40
0:02:34 1/22/2010 1 22 2010 0 633 522574 4818281 195 40
10:01:18 2/8/2014 2 8 2014 10 914 521510 4818278 198 40
4:00:53 12/2/2012 12 2 2012 4 670 523329 4818284 193 40
6:00:42 3/6/2010 3 6 2010 6 642 524966 4818290 87 40
16:00:55 1/25/2014 1 25 2014 16 679 521612 4818278 197     40
0:00:49 2/27/2013       2       27      2013    0       663     523397  4818284 193     40
6:00:55 11/27/2010      11      27      2010    6       655     521971  4818279 197     40
12:00:42        1/22/2011       1       22      2011    12      655     521759  4818279 197     40
4:00:24 12/19/2009      12      19      2009    4       640     523313  4818284 193     40
4:00:41 2/16/2013       2       16      2013    4       675     524430  4818288 86      40
14:00:57        2/21/2010       2       21      2010    14      647     526210  4818295 84      40
4:00:42 3/9/2013        3       9       2013    4       671     521458  4818278 198     40
18:00:20        2/4/2009        2       4       2009    18      637     524148  4818287 124     39
18:00:23        3/28/2010       3       28      2010    18      801     525235  4818291 88      40
8:00:31 3/18/2010       3       18      2010    8       653     522192  4818280 196     40
22:00:37        3/30/2008       3       30      2008    22      634     523704  4818286 192     40
0:01:50 12/30/2009      12      30      2009    0       643     522450  4818281 195     40
18:00:33        1/29/2011       1       29      2011    18      654     521468  4818278 198     40
16:00:53        1/5/2013        1       5       2013    16      665     524045  4818287 124     39
22:01:04        4/10/2012       4       10      2012    22      672     522623  4818282 195     40
4:00:11 3/22/2014       3       22      2014    4       918     526002  4818294 85      40
18:00:54        4/8/2009        4       8       2009    18      640     525317  4818292 88      40
18:00:46        1/28/2011       1       28      2011    18      639     524180  4818288 124     39
22:00:43        3/23/2013       3       23      2013    22      679     520576  4818276 200     39
6:00:54 2/5/2014        2       5       2014    6       909     523236  4818284 193     40



20:00:26        4/8/2013        4       8       2013    20      677     524834  4818290 87      40
6:00:54 12/29/2009      12      29      2009    6       633     522429  4818282 195     40
18:00:53        3/2/2010        3       2       2010    18      644     522437  4818282 195     40
10:00:43        5/6/2011        5       6       2011    10      666     524591  4818289 86      40
6:00:53 3/13/2011       3       13      2011    6       650     522367  4818282 196     40
0:00:53 4/1/2009        4       1       2009    0       638     522695  4818283 195     40
20:00:34        2/23/2013       2       23      2013    20      666     523500  4818285 193     40
16:00:53        2/24/2011       2       24      2011    16      638     522876  4818283 194     40
8:00:42 4/1/2010        4       1       2010    8       638     524524  4818289 86      40
18:00:13        12/28/2008      12      28      2008    18      634     523625  4818286 192     40
4:00:54 12/13/2013      12      13      2013    4       914     520422  4818275 200     39
0:00:54 1/7/2010        1       7       2010    0       643     521498  4818279 198     40
8:00:47 12/28/2011      12      28      2011    8       650     523487  4818285 193     40
4:00:50 4/12/2009       4       12      2009    4       637     525371  4818292 88      40
16:01:42        3/29/2011       3       29      2011    16      669     522612  4818283 195     40
2:00:47 12/25/2009      12      25      2009    2       644     523328  4818285 193     40
12:00:53        3/20/2013       3       20      2013    12      658     522151  4818281 196     40
2:00:56 11/26/2010      11      26      2010    2       647     522776  4818283 195     40
2:00:53 2/28/2009       2       28      2009    2       633     522374  4818282 196     40
8:00:55 4/6/2011        4       6       2011    8       655     523906  4818287 192     40
0:00:24 2/15/2011       2       15      2011    0       801     523839  4818287 192     40
4:00:42 2/21/2010       2       21      2010    4       647     525221  4818292 88      40
0:01:01 2/16/2011       2       16      2011    0       646     523978  4818288 192     40
6:00:26 3/5/2012        3       5       2012    6       665     521518  4818279 198     40
18:00:25        4/11/2009       4       11      2009    18      644     525735  4818294 85      40
20:00:47        4/18/2011       4       18      2011    20      666     525791  4818294 85      40
8:00:53 1/23/2010       1       23      2010    8       646     522814  4818284 194     40
14:00:48        2/26/2014       2       26      2014    14      679     522435  4818282 195     40
10:00:49        1/29/2009       1       29      2009    10      632     521814  4818280 197     40
18:00:53        2/17/2011       2       17      2011    18      801     524219  4818289 124     39
14:00:53        2/8/2014        2       8       2014    14      914     521437  4818279 198     40
14:00:55        4/6/2010        4       6       2010    14      641     522647  4818283 195     40
22:00:24        12/11/2010      12      11      2010    22      653     523495  4818286 193     40
6:00:57 2/20/2012       2       20      2012    6       665     521535  4818280 198     40
16:00:40        1/28/2011       1       28      2011    16      638     521967  4818281 197     40
22:00:53        3/10/2009       3       10      2009    22      637     523503  4818286 193 40
8:00:40 4/30/2008 4 30 2008 8 636 522312 4818282 196 40
22:00:23 2/25/2010 2 25 2010 22 647 525074 4818292 87 40
22:00:32 4/1/2013 4 1 2013 22 663 524706 4818291 86 40
12:00:53 3/25/2011 3 25 2011 12 665 521900 4818281 197 40
8:00:53 12/25/2013 12 25 2013 8 909 522414 4818283 195 40
2:01:04 2/28/2011 2 28 2011 2 801 521558 4818280 198 40
0:00:54 3/26/2010 3 26 2010 0 642 526635 4818298 83 40
20:00:57 2/27/2013 2 27 2013 20 677 520948 4818278 199 40
4:00:53 3/13/2011 3 13 2011 4 650 522369 4818283 196 40
18:00:47 2/18/2009 2 18 2009 18 634 521680 4818280 197 40
4:00:44 12/25/2013 12 25 2013 4 911 523347 4818286 193 40
8:00:44 3/5/2012 3 5 2012 8 665 521505 4818280 198 40
14:00:43 1/8/2013 1 8 2013 14 663 523991 4818288 192 40
2:00:54 4/18/2014 4 18 2014 2 908 522785 4818284 195 40
2:00:21 12/28/2008 12 28 2008 2 632 522918 4818285 194 40
18:00:37 3/10/2009 3 10 2009 18 633 523084 4818285 194 40
18:00:54 1/25/2014 1 25 2014 18 671 521500 4818280 198 40
2:00:54 3/4/2010 3 4 2010 2 642 525579 4818294 88 40



4:00:33 12/28/2008 12 28 2008 4 634 523633 4818287 192 40
22:00:57 2/1/2010 2 1 2010 22 633 523339 4818286 193 40
6:00:53 12/29/2012 12 29 2012 6 680 523311 4818286 193 40
14:00:59 1/28/2011 1 28 2011 14 638 521969 4818282 197 40
8:00:47 4/7/2013 4 7 2013 8 671 522365 4818283 196 40
6:00:38 11/25/2010 11 25 2010 6 638 522348 4818283 196 40
8:00:53 12/29/2009 12 29 2009 8 633 522432 4818283 195 40
0:00:41 12/27/2012 12 27 2012 0 663 521286 4818280 198 40
0:00:23 4/15/2014 4 15 2014 0 908 525210 4818293 87 40
6:00:26 3/25/2011 3 25 2011 6 667 522976 4818285 194 40
2:00:54 12/21/2010 12 21 2010 2 650 523318 4818287 193 40
22:00:55 3/5/2014 3 5 2014 22 907 522866 4818285 194 40
18:01:07 4/7/2011 4 7 2011 18 669 524424 4818291 86 40
0:00:41 1/5/2010 1 5 2010 0 643 522852 4818285 194 40
16:00:50 12/28/2012 12 28 2012 16 671 521745 4818281 197 40
12:00:42 12/24/2012 12 24 2012 12 680 521576 4818281 198 40
18:00:24 12/31/2009 12 31 2009 18 634 523661 4818288 192 40
4:00:56 2/28/2011 2 28 2011 4 801 521556 4818281 198 40
12:00:50 3/25/2011 3 25 2011 12 661 522019 4818282 196 40
2:00:33 1/21/2011 1 21 2011 2 650 524093 4818290 124 39
18:00:43 12/29/2008 12 29 2008 18 634 524040 4818289 124 39
18:00:48 12/26/2012 12 26 2012 18 663 521410 4818281 198 40
20:00:48 2/28/2013 2 28 2013 20 666 523511 4818288 193 40
18:00:49 3/31/2009 3 31 2009 18 634 523178 4818287 194 40
2:00:54 3/14/2009 3 14 2009 2 639 522198 4818283 196 40
20:00:54 12/17/2013 12 17 2013 20 908 521896 4818282 197 40
8:00:45 12/6/2011 12 6 2011 8 659 522184 4818283 196 40
0:00:53 4/7/2012 4 7 2012 0 666 526625 4818299 83 40
18:01:23 2/26/2014 2 26 2014 18 909 522944 4818286 194 40
10:00:20 3/25/2011 3 25 2011 10 661 521953 4818283 197 40
16:00:48 1/9/2011 1 9 2011 16 638 521089 4818280 199 40
8:00:53 3/18/2010 3 18 2010 8 640 522159 4818283 196 40
8:00:54 3/27/2009 3 27 2009 8 640 521512 4818281 198 40
10:00:55 2/26/2011 2 26 2011 10 638 521292 4818280 198 40
4:00:53 2/25/2012 2 25 2012 4 663 523544 4818288 193 40
18:00:35 3/9/2010 3 9 2010 18 639 525613 4818296 88 40
2:00:44 2/18/2011 2 18 2011 2 642 525713 4818296 85 40
2:00:13 4/2/2009 4 2 2009 2 633 521595 4818281 198 40
20:00:52 3/27/2013 3 27 2013 20 671 522628 4818285 195 40
4:00:49 2/14/2009 2 14 2009 4 637 525382 4818295 88 40
6:00:24 3/21/2011 3 21 2011 6 669 521604 4818282 197 40
18:00:47 1/22/2010 1 22 2010 18 633 522835 4818286 194 40
6:00:54 3/27/2009 3 27 2009 6 637 524191 4818290 124 39
22:00:42 1/28/2011 1 28 2011 22 639 524178 4818290 124 39
10:00:28 4/6/2013 4 6 2013 10 658 522270 4818284 196 40
8:00:46 12/30/2009 12 30 2009 8 638 522358 4818284 196 40
0:00:54 3/25/2010 3 25 2010 0 656 520455 4818278 200 39
6:00:54 2/3/2011 2 3 2011 6 639 525145 4818294 87 40
8:01:17 12/14/2008 12 14 2008 8 633 522578 4818285 195 40
8:00:54 4/5/2011 4 5 2011 8 665 523893 4818290 192 40
2:00:26 1/27/2010 1 27 2010 2 643 525259 4818295 88 40
16:00:47 1/10/2009 1 10 2009 16 632 523237 4818287 193 40
14:00:47 3/2/2011 3 2 2011 14 655 522156 4818284 196 40
12:00:44 1/8/2013 1 8 2013 12 663 523961 4818290 192 40



8:00:49 4/5/2011 4 5 2011 8 662 523927 4818290 192 40
16:01:19 1/26/2013 1 26 2013 16 677 521060 4818280 199 40
16:00:54 3/15/2014 3 15 2014 16 907 521583 4818282 198 40
0:00:24 12/20/2013 12 20 2013 0 914 521425 4818282 198 40
6:00:53 12/22/2013 12 22 2013 6 909 522600 4818285 195 40
8:00:55 3/29/2012 3 29 2012 8 663 521854 4818283 197 40
22:00:47 12/27/2009 12 27 2009 22 633 522411 4818285 195 40
4:00:42 4/1/2009 4 1 2009 4 634 522834 4818286 194 40
8:00:16 4/1/2009 4 1 2009 8 633 522474 4818285 195 40
4:00:47 4/18/2014 4 18 2014 4 908 522784 4818286 195 40
12:00:43 2/24/2011 2 24 2011 12 639 522430 4818285 195 40
4:00:41 3/25/2008 3 25 2008 4 636 523188 4818288 194 40
2:00:54 3/30/2009 3 30 2009 2 646 521479 4818282 198 40
12:00:08 4/6/2010 4 6 2010 12 650 522623 4818286 195 40
12:00:30 4/2/2009 4 2 2009 12 634 521350 4818282 198 40
8:00:24 1/9/2014 1 9 2014 8 909 525505 4818296 88 40
18:00:55 2/19/2014 2 19 2014 18 679 522881 4818287 194 40
8:00:33 4/1/2010 4 1 2010 8 746 524769 4818293 86 40
6:00:53 12/7/2012 12 7 2012 6 670 523387 4818289 193 40
2:00:54 12/28/2008 12 28 2008 2 633 523562 4818289 193 40
20:00:53 4/8/2013 4 8 2013 20 663 524877 4818294 87 40
22:00:44 11/25/2010 11 25 2010 22 647 522477 4818286 195 40
18:00:56 12/11/2010 12 11 2010 18 653 523486 4818289 193 40
16:00:53 2/7/2013 2 7 2013 16 677 521317 4818282 198 40
16:00:44 2/17/2009 2 17 2009 16 632 525973 4818298 85 40
16:00:20 3/31/2008 3 31 2008 16 636 520973 4818281 199 40
0:00:53 3/1/2013 3 1 2013 0 666 523515 4818289 193 40
16:00:42 1/1/2009 1 1 2009 16 633 524207 4818292 124 39
8:00:48 3/22/2008 3 22 2008 8 634 521774 4818283 197 40
8:00:37 3/8/2009 3 8 2009 8 633 521493 4818283 198 40
6:00:47 3/16/2009 3 16 2009 6 644 521577 4818283 198 40
6:00:56 2/7/2014 2 7 2014 6 908 523928 4818291 192 40
4:00:41 3/27/2009 3 27 2009 4 637 524185 4818292 124 39
2:00:56 4/5/2012 4 5 2012 2 657 520409 4818279 200 39
4:00:19 12/22/2013 12 22 2013 4 909 522594 4818286 195 40
18:01:19 2/16/2010 2 16 2010 18 646 525170 4818295 87 40
20:01:56 3/22/2014 3 22 2014 20 914 521933 4818284 197 40
4:00:43 4/5/2009 4 5 2009 4 643 521485 4818283 198 40
16:00:24 1/20/2011 1 20 2011 16 646 523044 4818288 194 40
8:00:52 2/23/2012 2 23 2012 8 658 522470 4818286 195 40
4:01:12 1/9/2014 1 9 2014 4 909 525436 4818296 88 40
4:00:53 1/21/2010 1 21 2010 4 644 525482 4818297 88 40
6:00:54 4/5/2009 4 5 2009 6 643 521482 4818283 198 40
2:00:53 3/1/2013 3 1 2013 2 666 523519 4818290 193 40
14:00:23 4/16/2008 4 16 2008 14 633 521070 4818282 199 40
2:01:17 12/23/2012 12 23 2012 2 670 521833 4818284 197 40
0:00:55 3/22/2014 3 22 2014 0 679 521574 4818283 198 40
18:01:28 3/3/2010 3 3 2010 18 642 525724 4818298 85 40
16:00:41 12/29/2009 12 29 2009 16 647 521394 4818283 198 40
16:00:44 2/16/2009 2 16 2009 16 634 521329 4818283 198 40
16:00:14 12/11/2008 12 11 2008 16 633 521856 4818284 197 40
22:00:24 3/31/2012 3 31 2012 22 678 525144 4818296 87 40
2:00:50 3/27/2009 3 27 2009 2 637 524183 4818292 124 39
18:00:56 2/10/2009 2 10 2009 18 633 523645 4818291 192 40



8:00:53 2/21/2010 2 21 2010 8 647 525218 4818296 88 40
8:00:48 2/1/2010 2 1 2010 8 633 522790 4818288 195 40
10:00:51 2/20/2010 2 20 2010 10 638 525635 4818298 85 40
18:00:37 2/1/2012 2 1 2012 18 665 523485 4818290 193 40
4:00:54 2/18/2011 2 18 2011 4 642 525711 4818298 85 40
6:00:54 2/21/2010 2 21 2010 6 647 525219 4818296 88 40
4:00:53 2/28/2010 2 28 2010 4 640 525369 4818297 88 40
6:00:56 2/28/2010 2 28 2010 6 640 525371 4818297 88 40
10:00:54 3/20/2010 3 20 2010 10 647 521395 4818283 198 40
6:00:25 1/3/2011 1 3 2011 6 642 523873 4818292 192 40
18:00:31 3/26/2008 3 26 2008 18 633 523101 4818289 194 40
22:00:42 12/8/2010 12 8 2010 22 655 523403 4818290 193 40
6:00:54 1/20/2014 1 20 2014 6 679 524091 4818292 124 39
0:00:38 2/4/2011 2 4 2011 0 657 522624 4818287 195 40
18:00:36 4/1/2009 4 1 2009 18 634 522446 4818287 195 40
0:00:41 4/1/2012 4 1 2012 0 678 525146 4818296 87 40
6:00:53 3/13/2012 3 13 2012 6 665 521684 4818284 197 40
4:00:51 2/17/2013 2 17 2013 4 663 523215 4818289 193 40
22:00:51 12/19/2013 12 19 2013 22 908 522356 4818287 196 40
6:00:48 4/24/2008 4 24 2008 6 633 522591 4818287 195 40
2:00:21 4/24/2008 4 24 2008 2 633 522614 4818288 195 40
4:00:48 12/29/2012 12 29 2012 4 680 523233 4818290 193 40
0:00:53 1/15/2010 1 15 2010 0 646 523238 4818290 193 40
8:00:13 12/29/2008 12 29 2008 8 634 523650 4818291 192 40
0:00:42 4/1/2009 4 1 2009 0 633 523137 4818290 194 40
16:00:43 4/10/2011 4 10 2011 16 658 522567 4818288 195 40
2:00:43 5/3/2011 5 3 2011 2 664 525332 4818298 88 40
2:00:56 1/26/2011 1 26 2011 2 639 523646 4818291 192 40
14:00:54 1/10/2009 1 10 2009 14 632 523197 4818290 194 40
16:00:54 3/18/2008 3 18 2008 16 634 523861 4818292 192 40
12:00:53 1/26/2013 1 26 2013 12 679 521093 4818283 199 40
8:00:54 12/23/2012 12 23 2012 8 675 524255 4818294 124 39
22:00:26 4/22/2009 4 22 2009 22 642 525802 4818300 85 40
6:00:54 12/30/2010 12 30 2010 6 646 523678 4818292 192 40
12:00:24 3/24/2011 3 24 2011 12 658 522316 4818287 196 40
2:01:10 1/21/2010 1 21 2010 2 644 525486 4818298 88 40
12:00:59 3/16/2014 3 16 2014 12 907 521636 4818285 197 40
16:00:31 1/7/2010 1 7 2010 16 641 521263 4818284 198 40
18:00:54 4/1/2012 4 1 2012 18 677 522667 4818288 195 40
14:00:53 1/16/2011 1 16 2011 14 801 524142 4818294 124 39
10:00:53 3/31/2009 3 31 2009 10 633 522631 4818288 195 40
22:00:41 2/27/2014 2 27 2014 22 916 525472 4818298 88 40
8:00:53 4/3/2009 4 3 2009 8 646 522125 4818287 196 40
8:00:50 3/30/2010 3 30 2010 8 642 526091 4818301 84 40
0:00:41 4/3/2012 4 3 2012 0 676 524972 4818297 87 40
10:00:53 3/11/2011 3 11 2011 10 653 521916 4818286 197 40
6:00:49 3/21/2013 3 21 2013 6 671 526586 4818303 83 40
12:00:55 2/15/2011 2 15 2011 12 638 522524 4818288 195 40
4:00:42 1/10/2013 1 10 2013 4 679 523490 4818291 193 40
2:00:41 3/18/2008 3 18 2008 2 633 523035 4818290 194 40
18:00:44 1/21/2010 1 21 2010 18 640 523501 4818292 193 40
4:00:54 1/27/2010 1 27 2010 4 643 525258 4818298 88 40
4:00:14 12/28/2008 12 28 2008 4 635 523572 4818292 193 40
18:00:51 1/6/2009 1 6 2009 18 633 522855 4818289 194 40



18:00:53 4/24/2009 4 24 2009 18 642 525728 4818300 85 40
16:00:47 3/6/2011 3 6 2011 16 801 521502 4818285 198 40
8:00:55 1/22/2010 1 22 2010 8 643 522640 4818289 195 40
16:00:52 3/3/2011 3 3 2011 16 801 523946 4818293 192 40
2:00:47 3/25/2014 3 25 2014 2 679 522658 4818289 195 40
18:00:53 1/21/2010 1 21 2010 18 646 521522 4818285 198 40
4:00:14 12/29/2009 12 29 2009 4 633 522398 4818288 196 40
8:01:53 3/22/2010 3 22 2010 8 654 521969 4818287 197 40
2:00:56 12/19/2009 12 19 2009 2 640 523319 4818291 193 40
20:00:41 3/2/2014 3 2 2014 20 908 523084 4818290 194 40
16:00:38 1/22/2011 1 22 2011 16 641 521048 4818284 199 40
18:00:41 3/30/2009 3 30 2009 18 635 521884 4818286 197 40
10:00:42 3/12/2010 3 12 2010 10 641 521249 4818284 198 40
0:00:43 2/6/2011 2 6 2011 0 639 525556 4818299 88 40
14:00:50 12/25/2010 12 25 2010 14 639 523961 4818294 192 40
4:00:51 3/22/2014 3 22 2014 4 917 525480 4818299 88 40
0:00:47 12/7/2010 12 7 2010 0 655 525381 4818299 88 40
0:00:12 1/14/2014 1 14 2014 0 908 523512 4818292 193 40
8:00:42 3/7/2013 3 7 2013 8 679 522071 4818287 196 40
12:00:42 2/26/2014 2 26 2014 12 679 522433 4818288 195 40
12:00:41 1/29/2009 1 29 2009 12 632 521851 4818287 197 40
10:00:47 2/18/2009 2 18 2009 10 632 525866 4818301 85 40
6:00:55 12/27/2012 12 27 2012 6 675 521515 4818286 198 40
10:00:46 2/6/2011 2 6 2011 10 655 525453 4818299 88 40
18:00:54 2/24/2011 2 24 2011 18 653 523261 4818291 193 40
18:00:24 4/19/2009 4 19 2009 18 640 526455 4818303 83 40
18:00:21 12/31/2009 12 31 2009 18 634 523660 4818293 192 40
2:00:55 3/13/2010 3 13 2010 2 651 526017 4818301 85 40
2:00:53 1/10/2013 1 10 2013 2 679 523499 4818292 193 40
12:00:54 4/6/2010 4 6 2010 12 639 522456 4818289 195 40
0:00:55 3/14/2010 3 14 2010 0 644 522185 4818288 196 40
22:00:36 2/28/2013 2 28 2013 22 666 523515 4818292 193 40
16:00:19 2/17/2014 2 17 2014 16 909 521705 4818286 197 40
14:00:47 1/25/2011 1 25 2011 14 639 523971 4818294 192 40
18:00:24 3/13/2009 3 13 2009 18 633 520985 4818284 199 40
12:00:23 2/24/2009 2 24 2009 12 634 521993 4818287 197 40
12:00:53 12/31/2010 12 31 2010 12 657 522534 4818289 195 40
10:00:41 4/9/2011 4 9 2011 10 655 521988 4818287 197 40
0:00:48 4/21/2009 4 21 2009 0 646 522955 4818291 194 40
22:00:53 4/6/2012 4 6 2012 22 666 526621 4818304 83 40
2:00:37 12/23/2012 12 23 2012 2 665 522367 4818289 196 40
8:00:43 4/25/2009 4 25 2009 8 634 522446 4818289 195 40
0:00:22 1/30/2009 1 30 2009 0 632 522150 4818288 196 40
22:00:47 11/27/2010 11 27 2010 22 638 522503 4818289 195 40
14:00:54 1/15/2011 1 15 2011 14 646 521342 4818286 198 40
16:00:48 2/26/2014 2 26 2014 16 679 522430 4818289 195 40
4:00:53 2/27/2013 2 27 2013 4 658 521504 4818286 198 40
16:00:44 2/24/2009 2 24 2009 16 632 522763 4818290 195 40
22:01:07 3/20/2013 3 20 2013 22 671 525894 4818302 85 40
18:00:51 3/29/2011 3 29 2011 18 669 523566 4818293 193 40
6:00:50 12/19/2009 12 19 2009 6 640 523317 4818292 193 40
0:01:11 11/29/2010 11 29 2010 0 655 523362 4818292 193 40
10:00:48 4/12/2012 4 12 2012 10 677 522171 4818288 196 40
8:00:54 12/9/2013 12 9 2013 8 911 526608 4818304 83 40



18:00:53 3/14/2009 3 14 2009 18 643 521010 4818285 199 40
18:00:30 1/24/2011 1 24 2011 18 638 523832 4818294 192 40
10:01:23 1/4/2011 1 4 2011 10 642 525640 4818301 85 40
4:00:30 2/28/2009 2 28 2009 4 633 522376 4818289 196 40
2:00:23 12/26/2009 12 26 2009 2 638 522485 4818290 195 40
16:00:41 12/28/2010 12 28 2010 16 642 524020 4818295 124 39
22:00:53 12/27/2010 12 27 2010 22 642 526524 4818304 83 40
4:00:14 1/6/2009 1 6 2009 4 633 523251 4818292 193 40
16:00:43 2/28/2013 2 28 2013 16 671 521053 4818285 199 40
6:00:54 12/29/2008 12 29 2008 6 634 523664 4818294 192 40
0:00:53 3/2/2011 3 2 2011 0 639 523641 4818294 192 40
22:00:48 12/25/2012 12 25 2012 22 680 520978 4818285 199 40
2:00:48 12/11/2010 12 11 2010 2 655 523350 4818293 193 40
18:00:26 3/15/2014 3 15 2014 18 909 522497 4818290 195 40
16:00:48 4/6/2010 4 6 2010 16 641 522644 4818291 195 40
22:00:53 12/18/2008 12 18 2008 22 632 522718 4818291 195 40
8:00:53 3/10/2012 3 10 2012 8 665 521766 4818288 197 40
18:00:52 4/7/2012 4 7 2012 18 678 525082 4818299 87 40
10:01:00 1/8/2013 1 8 2013 10 663 523965 4818295 192 40
22:00:54 3/9/2010 3 9 2010 22 642 525643 4818302 85 40
2:00:54 12/3/2010 12 3 2010 2 642 526195 4818304 84 40
6:01:41 1/10/2011 1 10 2011 6 641 521594 4818287 198 40
16:00:26 2/10/2014 2 10 2014 16 908 523643 4818294 192 40
22:00:54 1/14/2009 1 14 2009 22 634 523643 4818294 192 40
0:00:53 3/21/2013 3 21 2013 0 671 525895 4818303 85 40
14:00:42 3/17/2011 3 17 2011 14 801 522233 4818290 196 40
0:00:41 12/19/2012 12 19 2012 0 658 522855 4818292 194 40
0:00:56 3/31/2008 3 31 2008 0 636 523205 4818293 194 40
18:00:54 1/8/2012 1 8 2012 18 663 521338 4818287 198 40
8:00:54 1/3/2011 1 3 2011 8 642 523872 4818295 192 40
16:00:55 12/20/2008 12 20 2008 16 634 525057 4818300 87 40
4:00:53 3/6/2010 3 6 2010 4 642 524964 4818299 87 40
10:00:54 12/31/2010 12 31 2010 10 657 522522 4818291 195 40
2:00:32 1/17/2011 1 17 2011 2 650 521514 4818287 198 40
4:00:54 12/27/2012 12 27 2012 4 675 521517 4818287 198 40
16:00:54 2/21/2013 2 21 2013 16 679 520975 4818286 199 40
6:00:22 2/25/2011 2 25 2011 6 654 522568 4818291 195 40
8:00:56 3/27/2009 3 27 2009 8 633 521610 4818288 197 40
6:01:00 11/21/2010 11 21 2010 6 647 523464 4818294 193 40
0:00:53 1/22/2010 1 22 2010 0 640 523509 4818294 193 40
6:00:49 3/28/2009 3 28 2009 6 635 521453 4818287 198 40
18:00:59 2/11/2014 2 11 2014 18 907 524194 4818297 124 39
0:00:53 2/26/2010 2 26 2010 0 647 525085 4818300 87 40
14:00:53 12/29/2009 12 29 2009 14 647 521405 4818288 198 40
4:00:42 4/28/2014 4 28 2014 4 917 522993 4818293 194 40
18:01:51 4/6/2010 4 6 2010 18 651 523123 4818293 194 40
22:00:30 3/29/2009 3 29 2009 22 646 521493 4818288 198 40
22:00:48 12/30/2009 12 30 2009 22 639 522776 4818292 195 40
14:00:54 2/11/2014 2 11 2014 14 908 525052 4818300 87 40
4:00:27 12/26/2009 12 26 2009 4 633 522437 4818291 195 40
22:00:23 3/30/2008 3 30 2008 22 632 523531 4818295 193 40
22:00:52 12/17/2013 12 17 2013 22 671 523980 4818296 192 40
16:00:12 1/8/2012 1 8 2012 16 663 521136 4818287 199 40
2:00:54 12/28/2011 12 28 2011 2 650 523494 4818295 193 40



2:00:56 3/14/2010 3 14 2010 2 644 522734 4818292 195 40
2:00:53 3/28/2009 3 28 2009 2 635 521457 4818288 198 40
6:00:56 3/19/2014 3 19 2014 6 917 522274 4818291 196 40
22:00:50 1/5/2009 1 5 2009 22 633 523225 4818294 193 40
18:00:55 1/23/2011 1 23 2011 18 638 523720 4818296 192 40
22:00:47 3/1/2011 3 1 2011 22 639 523635 4818295 192 40
12:00:59 3/4/2013 3 4 2013 12 677 521554 4818288 198 40
4:00:21 1/26/2011 1 26 2011 4 639 523635 4818295 192 40
14:00:41 2/24/2009 2 24 2009 14 634 522105 4818290 196 40
18:00:48 1/13/2010 1 13 2010 18 633 521161 4818287 199 40
22:00:53 1/24/2011 1 24 2011 22 638 523828 4818296 192 40
14:00:54 1/21/2010 1 21 2010 14 642 524383 4818298 124 39
22:00:41 1/22/2010 1 22 2010 22 646 522839 4818293 194 40
2:00:53 12/29/2012 12 29 2012 2 680 523193 4818294 194 40
10:00:48 1/1/2011 1 1 2011 10 653 522650 4818292 195 40
2:00:12 1/31/2009 1 31 2009 2 632 521676 4818289 197 40
4:00:26 1/3/2011 1 3 2011 4 642 523871 4818296 192 40
18:00:54 1/27/2011 1 27 2011 18 646 523741 4818296 192 40
4:00:47 3/28/2009 3 28 2009 4 635 521459 4818288 198 40
18:01:17 1/28/2011 1 28 2011 18 642 524771 4818300 86 40
8:00:24 2/12/2012 2 12 2012 8 658 521527 4818289 198 40
18:00:53 1/8/2011 1 8 2011 18 639 524039 4818297 124 39
4:00:54 3/19/2014 3 19 2014 4 917 522273 4818291 196 40
2:00:55 12/26/2009 12 26 2009 2 633 522434 4818292 195 40
4:00:23 12/29/2008 12 29 2008 4 634 523663 4818296 192 40
8:00:42 1/22/2010 1 22 2010 8 640 522629 4818292 195 40
2:00:55 12/29/2009 12 29 2009 2 643 522750 4818293 195 40
20:00:38 12/18/2013 12 18 2013 20 909 525519 4818303 88 40
10:00:41 2/27/2014 2 27 2014 10 909 522239 4818291 196 40
6:01:17 12/28/2011 12 28 2011 6 650 523482 4818295 193 40
6:00:21 12/11/2008 12 11 2008 6 633 525227 4818302 88 40
22:00:54 1/11/2009 1 11 2009 22 635 523641 4818296 192 40
0:00:41 11/19/2011 11 19 2011 0 658 524235 4818298 124 39
4:00:13 1/15/2009 1 15 2009 4 634 523653 4818296 192 40
0:01:41 12/25/2009 12 25 2009 0 644 523321 4818295 193 40
22:00:48 1/23/2011 1 23 2011 22 638 523720 4818296 192 40
6:00:56 11/21/2013 11 21 2013 6 909 526245 4818306 84 40
2:00:20 3/31/2009 3 31 2009 2 633 521514 4818289 198 40
0:00:39 1/26/2011 1 26 2011 0 638 523506 4818296 193 40
22:00:44 3/30/2009 3 30 2009 22 648 521560 4818289 198 40
8:00:49 2/21/2011 2 21 2011 8 655 521823 4818290 197 40
18:00:33 1/22/2010 1 22 2010 18 642 524660 4818300 86 40
18:00:13 12/30/2009 12 30 2009 18 633 522711 4818293 195 40
8:00:21 1/6/2009 1 6 2009 8 633 523241 4818295 193 40
10:00:40 3/31/2010 3 31 2010 10 639 522676 4818293 195 40
2:01:35 2/9/2013 2 9 2013 2 677 521066 4818288 199 40
16:00:42 4/2/2009 4 2 2009 16 634 521290 4818289 198 40
0:00:36 12/4/2012 12 4 2012 0 671 525249 4818302 88 40
22:00:52 3/25/2010 3 25 2010 22 642 526580 4818307 83 40
8:00:55 1/10/2012 1 10 2012 8 658 524228 4818299 124 39
12:00:50 1/29/2012 1 29 2012 12 663 522064 4818291 196 40
2:00:51 12/6/2012 12 6 2012 2 675 523434 4818296 193 40
2:00:54 12/7/2010 12 7 2010 2 655 525374 4818303 88 40
12:00:48 11/29/2009 11 29 2009 12 633 521777 4818290 197 40



2:00:23 3/31/2008 3 31 2008 2 636 523199 4818295 194 40
18:00:52 2/14/2011 2 14 2011 18 801 523791 4818297 192 40
2:00:41 4/10/2013 4 10 2013 2 677 522373 4818292 196 40
16:00:55 1/25/2011 1 25 2011 16 639 523765 4818297 192 40
6:00:54 3/4/2009 3 4 2009 6 637 523641 4818297 192 40
6:00:48 4/28/2009 4 28 2009 6 646 522075 4818291 196 40
2:00:47 1/3/2009 1 3 2009 2 634 523659 4818297 192 40
4:00:53 4/10/2013 4 10 2013 4 677 522370 4818292 196 40
6:00:39 1/22/2010 1 22 2010 6 643 522636 4818293 195 40
16:00:49 3/14/2014 3 14 2014 16 907 521822 4818291 197 40
18:00:42 12/20/2008 12 20 2008 18 637 521684 4818290 197 40
4:00:55 1/23/2010 1 23 2010 4 646 522836 4818294 194 40
0:00:53 2/21/2012 2 21 2012 0 663 526755 4818309 83 40
16:00:27 12/12/2008 12 12 2008 16 633 521847 4818291 197 40
2:00:56 12/29/2008 12 29 2008 2 634 523639 4818297 192 40
6:00:55 12/28/2008 12 28 2008 6 634 523642 4818297 192 40
4:00:27 1/17/2009 1 17 2009 4 634 524114 4818299 124 39
2:02:54 3/16/2010 3 16 2010 2 641 521447 4818290 198 40
10:00:47 3/8/2011 3 8 2011 10 655 522111 4818292 196 40
22:00:44 2/15/2009 2 15 2009 22 637 526122 4818306 84 40
18:00:51 2/12/2011 2 12 2011 18 639 524037 4818299 124 39
14:00:55 4/2/2009 4 2 2009 14 634 521355 4818290 198 40
18:01:09 2/12/2010 2 12 2010 18 638 524282 4818300 124 39
2:00:53 12/2/2010 12 2 2010 2 654 526649 4818309 83 40
2:00:47 3/12/2010 3 12 2010 2 643 525151 4818303 87 40
0:00:59 2/24/2014 2 24 2014 0 907 523658 4818297 192 40
18:00:56 11/25/2010 11 25 2010 18 647 522477 4818293 195 40
8:00:25 3/7/2012 3 7 2012 8 663 521663 4818291 197 40
22:00:23 3/24/2010 3 24 2010 22 655 522587 4818294 195 40
10:00:54 1/14/2011 1 14 2011 10 657 521808 4818291 197 40
0:00:53 3/10/2010 3 10 2010 0 642 525647 4818305 85 40
6:00:53 1/19/2010 1 19 2010 6 644 525562 4818305 88 40
6:00:54 4/2/2014 4 2 2014 6 909 521912 4818292 197 40
22:00:47 4/2/2014 4 2 2014 22 909 524988 4818302 87 40
6:00:48 3/13/2009 3 13 2009 6 634 521520 4818290 198 40
8:00:53 1/1/2014 1 1 2014 8 911 524369 4818300 124 39
14:00:53 2/3/2011 2 3 2011 14 801 522435 4818293 195 40
0:01:38 1/25/2011 1 25 2011 0 638 523834 4818298 192 40
4:01:09 2/21/2010 2 21 2010 4 643 525220 4818303 88 40
8:00:39 12/28/2009 12 28 2009 8 633 522486 4818294 195 40
0:00:24 3/31/2009 3 31 2009 0 648 521560 4818291 198 40
6:00:44 3/25/2011 3 25 2011 6 664 522953 4818295 194 40
18:00:53 12/29/2009 12 29 2009 18 640 520923 4818289 199 40
14:00:44 3/30/2009 3 30 2009 14 635 522171 4818293 196 40
8:00:42 11/24/2009 11 24 2009 8 642 525991 4818307 85 40
0:00:53 3/18/2010 3 18 2010 0 642 525179 4818303 87 40
16:00:47 3/4/2013 3 4 2013 16 658 521414 4818290 198 40
18:00:36 3/31/2009 3 31 2009 18 633 523030 4818296 194 40
8:00:35 4/9/2009 4 9 2009 8 646 522631 4818295 195 40
8:00:43 2/25/2012 2 25 2012 8 663 523312 4818297 193 40
0:00:24 12/12/2012 12 12 2012 0 665 524987 4818303 87 40
2:00:27 2/11/2014 2 11 2014 2 908 523488 4818298 193 40
6:00:44 12/28/2009 12 28 2009 6 633 522508 4818294 195 40
6:00:53 1/17/2009 1 17 2009 6 634 524108 4818300 124 39



22:00:23 4/24/2009 4 24 2009 22 642 525684 4818306 85 40
0:00:53 12/7/2012 12 7 2012 0 677 524131 4818300 124 39
0:01:54 4/15/2014 4 15 2014 0 916 525307 4818304 88 40
6:00:53 4/1/2009 4 1 2009 6 635 522850 4818296 194 40
4:01:07 4/9/2014 4 9 2014 4 908 526542 4818309 83 40
16:00:45 1/5/2013 1 5 2013 16 675 523981 4818300 192 40
18:00:34 4/23/2012 4 23 2012 18 672 522132 4818293 196 40
22:00:56 1/21/2010 1 21 2010 22 640 523512 4818298 193 40
6:00:32 2/14/2009 2 14 2009 6 637 525382 4818305 88 40
14:00:54 1/25/2009 1 25 2009 14 637 526765 4818310 83 40
4:01:52 1/20/2014 1 20 2014 4 679 524097 4818300 124 39
10:00:54 1/27/2011 1 27 2011 10 655 522075 4818293 196 40
4:00:42 2/28/2014 2 28 2014 4 918 523479 4818298 193 40
8:00:23 3/3/2014 3 3 2014 8 909 523529 4818298 193 40
18:00:29 2/27/2009 2 27 2009 18 637 523643 4818299 192 40
12:01:12 4/7/2014 4 7 2014 12 917 521196 4818290 199 40
6:00:55 1/1/2014 1 1 2014 6 909 523518 4818298 193 40
2:00:43 3/11/2009 3 11 2009 2 633 523222 4818297 193 40
22:00:53 1/8/2011 1 8 2011 22 639 524044 4818300 124 39
22:00:54 3/14/2012 3 14 2012 22 666 523431 4818298 193 40
16:00:24 2/1/2009 2 1 2009 16 637 524047 4818300 124 39
16:00:48 12/29/2008 12 29 2008 16 637 524209 4818301 124 39
14:00:27 12/29/2008 12 29 2008 14 637 524211 4818301 124 39
10:00:30 1/29/2012 1 29 2012 10 663 522064 4818293 196 40
2:00:24 4/8/2010 4 8 2010 2 654 523008 4818297 194 40
18:00:43 2/3/2011 2 3 2011 18 801 523231 4818297 193 40
6:00:53 2/21/2010 2 21 2010 6 643 525230 4818305 88 40
8:00:56 2/21/2010 2 21 2010 8 643 525239 4818305 88 40
8:00:28 12/28/2008 12 28 2008 8 634 523644 4818299 192 40
22:00:52 2/20/2012 2 20 2012 22 663 526752 4818311 83 40
4:00:53 12/28/2011 12 28 2011 4 650 523480 4818298 193 40
0:00:54 4/2/2013 4 2 2013 0 663 524696 4818303 86 40
12:00:56 4/14/2010 4 14 2010 12 640 524841 4818303 87 40
20:00:48 12/8/2013 12 8 2013 20 907 525454 4818306 88 40
18:00:47 3/22/2011 3 22 2011 18 669 523009 4818297 194 40
0:00:53 12/23/2013 12 23 2013 0 911 525228 4818305 88 40
12:00:54 2/7/2012 2 7 2012 12 665 525489 4818306 88 40
4:00:57 1/3/2009 1 3 2009 4 634 523647 4818299 192 40
2:00:49 1/6/2009 1 6 2009 2 633 523232 4818298 193 40
8:00:47 3/27/2009 3 27 2009 8 638 521737 4818293 197 40
18:00:43 1/29/2009 1 29 2009 18 637 526676 4818310 83 40
6:00:41 1/26/2010 1 26 2010 6 643 524629 4818303 86 40
4:00:50 4/3/2014 4 3 2014 4 909 525303 4818305 88 40
4:00:48 3/31/2009 3 31 2009 4 648 521563 4818292 198 40
0:00:53 3/25/2010 3 25 2010 0 655 522582 4818296 195 40
18:00:48 1/2/2011 1 2 2011 18 642 523894 4818300 192 40
12:00:50 1/27/2011 1 27 2011 12 642 524030 4818301 124 39
0:00:54 2/11/2009 2 11 2009 0 633 523510 4818299 193 40
2:00:56 11/29/2010 11 29 2010 2 655 523352 4818298 193 40
8:00:53 3/20/2010 3 20 2010 8 657 521262 4818292 198 40
18:00:42 12/30/2009 12 30 2009 18 643 522782 4818297 195 40
22:00:44 3/10/2011 3 10 2011 22 653 523217 4818298 193 40
22:00:37 1/16/2009 1 16 2009 22 634 524079 4818301 124 39
14:00:53 1/26/2011 1 26 2011 14 647 522412 4818295 195 40



18:00:54 1/11/2009 1 11 2009 18 635 523641 4818300 192 40
16:00:23 4/1/2010 4 1 2010 16 746 524524 4818303 86 40
4:00:47 3/22/2008 3 22 2008 4 635 521582 4818293 198 40
18:00:54 4/2/2011 4 2 2011 18 665 525087 4818305 87 40
8:00:44 12/13/2008 12 13 2008 8 633 522740 4818297 195 40
18:01:24 2/24/2011 2 24 2011 18 639 523248 4818298 193 40
6:00:56 4/10/2013 4 10 2013 6 677 522367 4818295 196 40
8:01:11 11/27/2010 11 27 2010 8 647 521540 4818293 198 40
14:00:50 1/10/2009 1 10 2009 14 633 522851 4818297 194 40
8:00:44 12/29/2009 12 29 2009 8 643 522778 4818297 195 40
14:01:12 12/31/2010 12 31 2010 14 642 524084 4818302 124 39
12:00:43 3/17/2011 3 17 2011 12 801 522222 4818295 196 40
4:00:43 1/4/2009 1 4 2009 4 635 521827 4818294 197 40
8:00:23 4/25/2011 4 25 2011 8 658 524975 4818305 87 40
22:00:56 12/18/2013 12 18 2013 22 909 525499 4818307 88 40
18:00:53 12/20/2012 12 20 2012 18 677 522067 4818295 196 40
6:01:24 12/29/2009 12 29 2009 6 643 522773 4818297 195 40
4:00:53 4/1/2009 4 1 2009 4 635 522852 4818297 194 40
14:00:25 2/15/2011 2 15 2011 14 641 522310 4818296 196 40
12:00:53 4/16/2009 4 16 2009 12 641 523638 4818300 192 40
2:00:53 1/23/2010 1 23 2010 2 646 522842 4818298 194 40
18:00:53 4/10/2009 4 10 2009 18 634 524354 4818303 124 39
6:00:54 4/2/2009 4 2 2009 6 633 521594 4818294 198 40
16:00:53 12/31/2010 12 31 2010 16 642 524085 4818302 124 39
16:00:54 4/23/2014 4 23 2014 16 913 521834 4818294 197 40
4:00:54 12/3/2008 12 3 2008 4 633 521216 4818293 198 40
8:00:47 4/5/2011 4 5 2011 8 659 523962 4818302 192 40
10:00:40 12/21/2010 12 21 2010 10 646 522518 4818297 195 40
14:00:39 12/26/2012 12 26 2012 14 663 521454 4818293 198 40
20:00:53 3/1/2013 3 1 2013 20 665 523476 4818300 193 40
22:00:37 4/15/2009 4 15 2009 22 642 525020 4818306 87 40
10:00:48 1/30/2009 1 30 2009 10 632 521555 4818294 198 40
2:00:54 3/31/2009 3 31 2009 2 648 521561 4818294 198 40
6:00:54 3/31/2009 3 31 2009 6 648 521561 4818294 198 40
18:00:48 3/27/2012 3 27 2012 18 680 523010 4818299 194 40
8:00:51 12/11/2013 12 11 2013 8 908 523613 4818301 192 40
6:00:54 3/22/2008 3 22 2008 6 635 521587 4818294 198 40
6:03:00 3/22/2008 3 22 2008 6 631 521556 4818294 198 40
6:00:37 3/19/2010 3 19 2010 6 656 522661 4818298 195 40
0:00:54 1/25/2010 1 25 2010 0 644 525406 4818307 88 40
6:01:01 1/21/2013 1 21 2013 6 671 523869 4818302 192 40
8:00:54 4/5/2011 4 5 2011 8 666 524238 4818303 124 39
6:00:50 12/28/2008 12 28 2008 6 633 523531 4818301 193 40
14:00:48 1/28/2011 1 28 2011 14 647 521664 4818294 197 40
18:00:55 3/21/2011 3 21 2011 18 664 523760 4818302 192 40
6:01:11 3/29/2010 3 29 2010 6 647 521441 4818294 198 40
18:00:54 1/16/2009 1 16 2009 18 634 524085 4818303 124 39
8:00:44 2/25/2009 2 25 2009 8 632 522709 4818298 195 40
4:00:59 3/6/2014 3 6 2014 4 907 522975 4818299 194 40
8:00:21 12/28/2008 12 28 2008 8 635 523594 4818301 193 40
2:00:24 3/26/2014 3 26 2014 2 914 521526 4818294 198 40
2:00:53 2/12/2010 2 12 2010 2 647 523421 4818301 193 40
14:01:53 2/8/2011 2 8 2011 14 638 525073 4818307 87 40
18:00:48 2/25/2010 2 25 2010 18 647 525073 4818307 87 40



6:00:51 2/28/2011 2 28 2011 6 650 521586 4818294 198 40
18:00:31 11/28/2010 11 28 2010 18 653 522817 4818299 194 40
4:00:31 3/11/2009 3 11 2009 4 633 523221 4818300 193 40
8:00:47 2/10/2014 2 10 2014 8 907 523962 4818303 192 40
18:00:50 2/4/2009 2 4 2009 18 637 524194 4818303 124 39
22:00:48 1/28/2009 1 28 2009 22 637 526668 4818313 83 40
0:00:26 1/29/2009 1 29 2009 0 637 526668 4818313 83 40
12:00:53 1/19/2011 1 19 2011 12 646 522140 4818296 196 40
6:00:42 4/3/2008 4 3 2008 6 636 523473 4818301 193 40
4:01:11 2/27/2013 2 27 2013 4 677 521468 4818294 198 40
2:00:26 1/9/2011 1 9 2011 2 639 524042 4818303 124 39
6:00:53 12/30/2009 12 30 2009 6 638 522391 4818297 196 40
22:00:23 2/10/2009 2 10 2009 22 633 523643 4818302 192 40
6:00:32 12/25/2013 12 25 2013 6 907 522813 4818299 194 40
8:00:55 3/28/2008 3 28 2008 8 636 521714 4818295 197 40
22:00:31 1/3/2014 1 3 2014 22 907 520616 4818292 200 39
0:00:53 2/1/2010 2 1 2010 0 633 522677 4818298 195 40
4:00:56 3/16/2009 3 16 2009 4 637 523096 4818300 194 40
14:00:54 4/23/2014 4 23 2014 14 908 521695 4818295 197 40
0:00:43 1/20/2014 1 20 2014 0 679 524088 4818303 124 39
12:00:52 1/21/2010 1 21 2010 12 642 524379 4818305 124 39
16:00:53 1/25/2009 1 25 2009 16 637 526761 4818314 83 40
20:00:53 2/1/2012 2 1 2012 20 665 523469 4818301 193 40
10:00:48 4/21/2011 4 21 2011 10 658 524089 4818304 124 39
4:00:47 4/8/2010 4 8 2010 4 654 523003 4818300 194 40
16:00:49 3/8/2012 3 8 2012 16 665 521470 4818295 198 40
6:00:59 1/31/2010 1 31 2010 6 641 520420 4818292 200 39
10:00:53 3/10/2013 3 10 2013 10 671 521396 4818295 198 40
8:00:42 4/27/2013 4 27 2013 8 671 521428 4818295 198 40
10:00:47 2/23/2011 2 23 2011 10 657 521544 4818295 198 40
2:00:55 4/1/2009 4 1 2009 2 635 522851 4818300 194 40
6:00:50 1/6/2009 1 6 2009 6 633 523241 4818301 193 40
22:00:55 3/31/2009 3 31 2009 22 633 523241 4818301 193 40
0:00:53 2/12/2010 2 12 2010 0 647 523417 4818301 193 40
18:01:56 3/10/2010 3 10 2010 18 644 525555 4818309 88 40
16:01:09 1/18/2014 1 18 2014 16 914 520573 4818292 200 39
18:00:20 2/6/2009 2 6 2009 18 633 525003 4818307 87 40
4:00:44 1/10/2011 1 10 2011 4 646 521533 4818295 198 40
8:01:11 3/3/2011 3 3 2011 8 801 523216 4818301 193 40
6:00:41 3/24/2014 3 24 2014 6 917 521970 4818297 197 40
0:00:53 2/12/2009 2 12 2009 0 634 523466 4818302 193 40
6:00:47 3/6/2014 3 6 2014 6 907 522971 4818300 194 40
14:00:43 12/29/2013 12 29 2013 14 908 521190 4818294 199 40
4:00:53 3/4/2009 3 4 2009 4 637 523641 4818303 192 40
0:00:54 3/15/2012 3 15 2012 0 666 523429 4818302 193 40
22:00:48 3/10/2009 3 10 2009 22 633 523260 4818301 193 40
22:00:55 4/20/2009 4 20 2009 22 646 523014 4818300 194 40
18:00:53 12/24/2012 12 24 2012 18 679 525557 4818310 88 40
2:00:54 12/28/2009 12 28 2009 2 633 522506 4818299 195 40
4:35:47 4/10/2013 4 10 2013 4 657 520688 4818293 200 39
4:00:54 2/20/2012 2 20 2012 4 665 521531 4818296 198 40
6:00:53 2/23/2013 2 23 2013 6 666 523435 4818302 193 40
22:00:54 11/27/2010 11 27 2010 22 657 520374 4818292 201 6
8:01:23 4/9/2010 4 9 2010 8 641 522805 4818300 195 40



0:00:23 12/29/2008 12 29 2008 0 634 523658 4818303 192 40
14:00:41 3/20/2010 3 20 2010 14 656 521247 4818295 198 40
0:00:35 2/16/2011 2 16 2011 0 642 523933 4818304 192 40
18:00:49 3/30/2011 3 30 2011 18 667 523456 4818302 193 40
22:01:11 1/12/2010 1 12 2010 22 638 522096 4818297 196 40
2:00:53 2/1/2011 2 1 2011 2 639 524171 4818305 124 39
16:00:55 12/30/2009 12 30 2009 16 638 522099 4818298 196 40
6:00:53 4/18/2014 4 18 2014 6 908 522795 4818300 195 40
0:00:48 3/11/2009 3 11 2009 0 633 523258 4818302 193 40
4:00:54 3/12/2010 3 12 2010 4 643 525158 4818308 87 40
18:00:53 1/30/2009 1 30 2009 18 633 521724 4818296 197 40
18:00:43 1/30/2010 1 30 2010 18 641 521210 4818295 198 40
18:00:41 1/2/2011 1 2 2011 18 642 523897 4818304 192 40
4:00:41 4/2/2009 4 2 2009 4 633 521595 4818296 198 40
22:01:12 1/31/2010 1 31 2010 22 640 522544 4818299 195 40
10:00:42 2/21/2010 2 21 2010 10 646 525943 4818311 85 40
18:00:55 2/28/2013 2 28 2013 18 679 521053 4818294 199 40
4:00:48 2/28/2011 2 28 2011 4 650 521586 4818296 198 40
12:00:48 1/10/2014 1 10 2014 12 909 524330 4818306 124 39
18:00:48 2/21/2010 2 21 2010 18 643 525007 4818308 87 40
2:00:56 2/28/2011 2 28 2011 2 650 521584 4818296 198 40
18:00:54 1/10/2011 1 10 2011 18 801 522886 4818301 194 40
0:00:12 3/11/2009 3 11 2009 0 637 523485 4818303 193 40
2:00:53 3/8/2009 3 8 2009 2 637 523437 4818303 193 40
22:02:26 2/15/2011 2 15 2011 22 650 522932 4818301 194 40
18:00:41 3/30/2011 3 30 2011 18 663 524580 4818307 86 40
4:00:47 2/1/2010 2 1 2010 4 633 522729 4818300 195 40
10:01:11 12/30/2010 12 30 2010 10 642 522974 4818301 194 40
16:00:50 3/31/2009 3 31 2009 16 646 522528 4818299 195 40
6:00:47 1/9/2014 1 9 2014 6 909 525443 4818310 88 40
6:00:27 11/22/2013 11 22 2013 6 909 525882 4818312 85 40
22:00:42 1/29/2009 1 29 2009 22 637 526678 4818315 83 40
4:00:55 2/11/2014 2 11 2014 4 908 523481 4818303 193 40
18:00:41 12/20/2008 12 20 2008 18 634 525047 4818308 87 40
16:00:53 4/23/2014 4 23 2014 16 908 521689 4818297 197 40
4:00:50 3/3/2011 3 3 2011 4 653 523271 4818302 193 40
0:00:53 3/17/2010 3 17 2010 0 644 525500 4818310 88 40
6:01:42 1/9/2011 1 9 2011 6 639 524049 4818305 124 39
14:00:50 12/11/2008 12 11 2008 14 633 521854 4818298 197 40
20:00:42 4/13/2011 4 13 2011 20 666 525048 4818309 87 40
12:00:24 12/29/2009 12 29 2009 12 647 521403 4818296 198 40
4:01:18 2/23/2013 2 23 2013 4 666 523428 4818303 193 40
6:00:55 2/1/2010 2 1 2010 6 633 522730 4818301 195 40
14:00:55 2/17/2014 2 17 2014 14 916 521705 4818297 197 40
2:00:36 12/2/2012 12 2 2012 2 675 525253 4818310 88 40
0:00:54 3/30/2009 3 30 2009 0 646 521508 4818297 198 40
10:00:33 2/27/2013 2 27 2013 10 658 521734 4818297 197 40
0:00:25 4/21/2014 4 21 2014 0 914 521773 4818298 197 40
6:00:54 12/29/2009 12 29 2009 6 640 522126 4818299 196 40
18:00:54 3/10/2011 3 10 2011 18 653 523239 4818302 193 40
14:00:48 2/3/2011 2 3 2011 14 657 522411 4818300 195 40
18:00:28 12/13/2008 12 13 2008 18 633 522663 4818301 195 40
20:00:22 3/14/2012 3 14 2012 20 666 523428 4818303 193 40
14:00:53 1/1/2011 1 1 2011 14 654 521017 4818295 199 40



16:00:53 2/4/2012 2 4 2012 16 665 524928 4818309 87 40
14:02:11 2/8/2011 2 8 2011 14 657 525013 4818309 87 40
4:01:12 3/15/2010 3 15 2010 4 638 525975 4818313 85 40
4:00:55 3/24/2014 3 24 2014 4 679 521947 4818298 197 40
22:00:36 4/1/2009 4 1 2009 22 648 521565 4818297 198 40
18:00:47 12/30/2009 12 30 2009 18 639 522715 4818301 195 40
0:00:21 3/27/2009 3 27 2009 0 639 521444 4818297 198 40
2:00:42 4/13/2014 4 13 2014 2 908 523034 4818302 194 40
16:00:20 1/21/2010 1 21 2010 16 638 521580 4818297 198 40
22:00:35 2/14/2010 2 14 2010 22 643 524188 4818306 124 39
14:00:48 4/6/2010 4 6 2010 14 650 522673 4818301 195 40
12:00:26 3/2/2011 3 2 2011 12 653 522199 4818299 196 40
16:00:56 3/8/2009 3 8 2009 16 637 523637 4818304 192 40
8:00:54 4/1/2009 4 1 2009 8 634 522546 4818301 195 40
14:01:02 12/29/2013 12 29 2013 14 917 521733 4818298 197 40
12:00:56 2/1/2010 2 1 2010 12 633 522738 4818301 195 40
8:00:53 12/30/2010 12 30 2010 8 646 523648 4818304 192 40
10:00:39 2/27/2014 2 27 2014 10 916 522230 4818300 196 40
6:00:42 3/11/2011 3 11 2011 6 653 522233 4818300 196 40
4:00:43 12/25/2013 12 25 2013 4 907 522812 4818302 194 40
22:00:26 3/25/2014 3 25 2014 22 907 525753 4818312 85 40
0:00:56 1/29/2011 1 29 2011 0 654 522027 4818299 196 40
10:00:34 12/25/2013 12 25 2013 10 909 522278 4818300 196 40
22:00:49 3/27/2009 3 27 2009 22 635 521451 4818297 198 40
0:01:00 12/11/2010 12 11 2010 0 655 523344 4818304 193 40
12:00:41 1/26/2010 1 26 2010 12 641 521502 4818297 198 40
8:00:37 2/12/2010 2 12 2010 8 647 523457 4818304 193 40
18:00:49 3/22/2011 3 22 2011 18 667 524922 4818309 87 40
8:00:54 12/24/2009 12 24 2009 8 638 522093 4818299 196 40
4:00:15 12/28/2008 12 28 2008 4 633 523525 4818304 193 40
8:01:13 12/12/2008 12 12 2008 8 633 522562 4818301 195 40
0:00:41 12/21/2011 12 21 2011 0 658 521743 4818298 197 40
2:00:14 12/23/2008 12 23 2008 2 635 524231 4818307 124 39
22:00:54 4/17/2013 4 17 2013 22 671 525061 4818310 87 40
22:00:43 11/27/2010 11 27 2010 22 643 522653 4818301 195 40
6:00:35 1/10/2011 1 10 2011 6 646 521532 4818298 198 40
2:00:29 12/21/2013 12 21 2013 2 907 522932 4818303 194 40
6:00:54 3/15/2010 3 15 2010 6 638 525973 4818314 85 40
0:00:56 3/22/2011 3 22 2011 0 664 523772 4818305 192 40
14:01:18 3/4/2013 3 4 2013 14 677 521492 4818298 198 40
22:00:47 3/2/2011 3 2 2011 22 653 523250 4818304 193 40
22:00:55 11/27/2010 11 27 2010 22 646 522504 4818301 195 40
18:00:52 3/2/2011 3 2 2011 18 653 522970 4818303 194 40
2:00:49 3/7/2013 3 7 2013 2 663 522953 4818303 194 40
0:01:11 12/24/2009 12 24 2009 0 647 521352 4818298 198 40
0:00:53 12/28/2009 12 28 2009 0 633 522468 4818301 195 40
2:00:33 3/21/2014 3 21 2014 2 918 525347 4818312 88 40
16:00:19 1/16/2011 1 16 2011 16 801 524136 4818307 124 39
4:00:42 4/9/2014 4 9 2014 4 909 526347 4818315 84 40
22:00:57 2/15/2011 2 15 2011 22 642 523929 4818306 192 40
18:00:43 4/13/2011 4 13 2011 18 658 524778 4818310 86 40
0:00:37 12/29/2012 12 29 2012 0 680 523192 4818304 194 40
0:00:55 3/12/2010 3 12 2010 0 643 525160 4818311 87 40
2:00:53 2/1/2010 2 1 2010 2 633 522675 4818302 195 40



12:00:54 4/6/2014 4 6 2014 12 907 522282 4818301 196 40
10:01:21 2/26/2011 2 26 2011 10 647 521328 4818298 198 40
0:00:30 1/29/2011 1 29 2011 0 801 523726 4818306 192 40
6:00:49 3/26/2009 3 26 2009 6 647 521983 4818300 197 40
16:01:07 2/26/2014 2 26 2014 16 916 522628 4818302 195 40
8:00:59 3/31/2013 3 31 2013 8 663 525020 4818311 87 40
4:01:04 12/29/2009 12 29 2009 4 643 522758 4818303 195 40
22:00:48 12/30/2009 12 30 2009 22 643 522848 4818303 194 40
8:00:48 1/20/2014 1 20 2014 8 679 524092 4818307 124 39
12:00:47 4/9/2011 4 9 2011 12 664 522123 4818301 196 40
0:00:48 4/7/2012 4 7 2012 0 675 526674 4818317 83 40
18:01:19 12/30/2009 12 30 2009 18 638 522301 4818301 196 40
22:00:54 1/12/2012 1 12 2012 22 663 523524 4818306 193 40
6:00:47 3/25/2008 3 25 2008 6 632 523233 4818305 193 40
6:00:55 3/13/2011 3 13 2011 6 647 522307 4818302 196 40
6:00:47 3/3/2011 3 3 2011 6 653 523273 4818305 193 40
18:01:46 12/31/2012 12 31 2012 18 657 520565 4818296 200 39
18:00:44 1/8/2011 1 8 2011 18 639 524042 4818308 124 39
16:00:44 2/10/2009 2 10 2009 16 632 521683 4818300 197 40
6:01:23 2/25/2012 2 25 2012 6 663 523311 4818305 193 40
18:00:47 2/14/2010 2 14 2010 18 643 524161 4818308 124 39
6:00:56 4/3/2010 4 3 2010 6 655 525460 4818313 88 40
12:00:47 12/25/2013 12 25 2013 12 909 522276 4818302 196 40
0:00:30 1/6/2009 1 6 2009 0 633 523228 4818305 193 40
6:00:23 1/3/2009 1 3 2009 6 634 523664 4818306 192 40
0:00:55 1/9/2011 1 9 2011 0 639 524046 4818308 124 39
0:01:11 1/31/2009 1 31 2009 0 633 521717 4818300 197 40
18:00:54 1/22/2010 1 22 2010 18 646 522709 4818303 195 40
6:00:47 3/24/2014 3 24 2014 6 679 521955 4818301 197 40
4:00:24 3/8/2010 3 8 2010 4 640 525914 4818315 85 40
18:00:54 2/21/2010 2 21 2010 18 638 525045 4818312 87 40
22:00:54 12/9/2008 12 9 2008 22 633 525702 4818314 85 40
0:00:54 3/22/2011 3 22 2011 0 666 523721 4818307 192 40
6:01:11 1/8/2010 1 8 2010 6 639 521507 4818299 198 40
4:00:53 3/25/2008 3 25 2008 4 632 523233 4818305 193 40
10:01:25 3/1/2013 3 1 2013 10 671 522091 4818301 196 40
22:00:42 3/21/2011 3 21 2011 22 664 523773 4818307 192 40
18:00:21 12/9/2008 12 9 2008 18 633 525674 4818314 85 40
22:00:30 1/30/2009 1 30 2009 22 633 521719 4818300 197 40
2:00:50 2/23/2013 2 23 2013 2 666 523430 4818306 193 40
8:00:48 2/17/2010 2 17 2010 8 638 525060 4818312 87 40
18:00:53 3/10/2009 3 10 2009 18 633 523272 4818305 193 40
0:00:50 2/26/2010 2 26 2010 0 643 524924 4818311 87 40
6:00:53 4/9/2014 4 9 2014 6 909 526343 4818317 84 40
22:00:54 2/11/2010 2 11 2010 22 647 523434 4818306 193 40
10:00:53 2/2/2014 2 2 2014 10 917 521547 4818300 198 40
12:00:47 12/21/2012 12 21 2012 12 671 521903 4818301 197 40
14:00:49 12/21/2012 12 21 2012 14 671 521895 4818301 197 40
4:00:44 4/3/2008 4 3 2008 4 636 523474 4818306 193 40
2:00:44 1/10/2011 1 10 2011 2 657 521576 4818300 198 40
8:00:53 3/9/2013 3 9 2013 8 671 521734 4818300 197 40
4:00:47 12/13/2008 12 13 2008 4 633 522757 4818304 195 40
22:00:54 1/2/2011 1 2 2011 22 642 523896 4818308 192 40
8:00:54 2/20/2012 2 20 2012 8 665 521534 4818300 198 40



6:00:47 3/28/2008 3 28 2008 6 635 521583 4818300 198 40
12:00:41 2/2/2011 2 2 2011 12 639 525541 4818314 88 40
4:00:54 4/1/2009 4 1 2009 4 633 522654 4818304 195 40
2:00:23 12/24/2012 12 24 2012 2 663 521928 4818302 197 40
0:00:56 3/21/2014 3 21 2014 0 918 525346 4818314 88 40
10:00:48 4/25/2011 4 25 2011 10 658 524972 4818312 87 40
22:00:42 1/22/2011 1 22 2011 22 638 523864 4818308 192 40
8:01:01 1/10/2011 1 10 2011 8 646 521545 4818300 198 40
12:00:41 2/9/2010 2 9 2010 12 646 521937 4818302 197 40
2:00:48 3/26/2009 3 26 2009 2 647 521982 4818302 197 40
8:00:53 12/30/2009 12 30 2009 8 643 522661 4818304 195 40
8:01:16 1/31/2014 1 31 2014 8 908 523774 4818308 192 40
0:00:50 4/8/2012 4 8 2012 0 676 525568 4818315 88 40
6:00:36 12/13/2008 12 13 2008 6 633 522760 4818305 195 40
0:00:42 1/3/2011 1 3 2011 0 642 523899 4818309 192 40
8:00:56 2/27/2014 2 27 2014 8 917 522690 4818305 195 40
6:00:52 4/1/2009 4 1 2009 6 633 522653 4818304 195 40
2:00:53 3/3/2011 3 3 2011 2 653 523266 4818307 193 40
10:00:23 4/10/2011 4 10 2011 10 658 522365 4818304 196 40
6:00:23 3/31/2009 3 31 2009 6 633 521504 4818301 198 40
4:00:49 12/21/2013 12 21 2013 4 907 522928 4818306 194 40
4:00:50 3/25/2010 3 25 2010 4 652 522812 4818305 194 40
10:00:41 2/1/2010 2 1 2010 10 633 522736 4818305 195 40
2:00:54 12/22/2013 12 22 2013 2 909 522334 4818304 196 40
0:00:20 3/28/2009 3 28 2009 0 635 521453 4818301 198 40
22:00:41 2/13/2009 2 13 2009 22 637 525405 4818315 88 40
18:00:53 3/29/2009 3 29 2009 18 646 521502 4818301 198 40
22:00:47 4/1/2011 4 1 2011 22 662 521621 4818301 197 40
12:00:48 2/2/2014 2 2 2014 12 917 521547 4818301 198 40
20:00:53 12/29/2013 12 29 2013 20 909 522620 4818305 195 40
0:00:54 12/25/2012 12 25 2012 0 658 522598 4818305 195 40
8:00:23 3/22/2014 3 22 2014 8 679 522011 4818303 196 40
18:00:54 1/4/2013 1 4 2013 18 663 524189 4818310 124 39
22:00:53 3/22/2009 3 22 2009 22 645 526644 4818320 83 40
8:01:11 2/19/2013 2 19 2013 8 677 521463 4818301 198 40
10:00:23 4/25/2011 4 25 2011 10 667 524949 4818313 87 40
10:00:27 4/7/2013 4 7 2013 10 671 522314 4818304 196 40
12:00:52 2/6/2011 2 6 2011 12 657 525370 4818315 88 40
4:00:56 3/31/2009 3 31 2009 4 633 521509 4818302 198 40
2:01:24 5/10/2010 5 10 2010 2 640 525773 4818317 85 40
8:00:48 4/16/2011 4 16 2011 8 663 522380 4818304 196 40
18:00:54 2/16/2011 2 16 2011 18 639 524245 4818311 124 39
22:00:24 2/25/2010 2 25 2010 22 646 525040 4818314 87 40
2:00:42 3/22/2011 3 22 2011 2 664 523815 4818309 192 40
2:00:54 3/26/2014 3 26 2014 2 917 521389 4818301 198 40
18:00:41 12/25/2012 12 25 2012 18 680 520984 4818300 199 40
12:00:55 1/7/2013 1 7 2013 12 665 524171 4818311 124 39
22:00:44 3/26/2009 3 26 2009 22 639 521442 4818301 198 40
0:00:44 4/5/2009 4 5 2009 0 640 521361 4818301 198 40
6:00:26 3/21/2011 3 21 2011 6 660 521590 4818302 198 40
18:00:55 2/14/2010 2 14 2010 18 643 524189 4818311 124 39
12:00:48 3/11/2009 3 11 2009 12 639 521997 4818303 197 40
8:00:42 3/27/2012 3 27 2012 8 663 521432 4818302 198 40
10:00:53 4/1/2010 4 1 2010 10 746 524738 4818313 86 40



12:01:46 2/15/2011 2 15 2011 12 641 522293 4818304 196 40
10:00:53 12/23/2008 12 23 2008 10 634 524178 4818311 124 39
8:01:05 1/10/2014 1 10 2014 8 908 523514 4818309 193 40
4:00:53 3/11/2011 3 11 2011 4 653 522234 4818304 196 40
14:00:54 2/2/2011 2 2 2011 14 639 525550 4818316 88 40
4:00:54 4/2/2014 4 2 2014 4 679 521940 4818303 197 40
18:00:58 2/14/2009 2 14 2009 18 634 523440 4818308 193 40
0:00:47 1/17/2009 1 17 2009 0 634 524085 4818311 124 39
4:00:28 3/26/2009 3 26 2009 4 647 521983 4818304 197 40
18:00:44 3/29/2011 3 29 2011 18 658 522715 4818306 195 40
2:00:23 3/10/2012 3 10 2012 2 658 521481 4818302 198 40
14:00:48 1/5/2013 1 5 2013 14 663 524182 4818311 124 39
22:00:47 1/12/2014 1 12 2014 22 908 523427 4818309 193 40
22:00:41 2/4/2009 2 4 2009 22 637 524196 4818311 124 39
18:00:23 3/24/2008 3 24 2008 18 632 523181 4818308 194 40
4:00:56 3/24/2014 3 24 2014 4 917 521972 4818304 197 40
0:01:25 3/13/2009 3 13 2009 0 639 521611 4818303 197 40
8:00:47 3/31/2009 3 31 2009 8 638 522238 4818305 196 40
14:00:47 4/19/2009 4 19 2009 14 640 526483 4818320 83 40
18:00:53 2/11/2010 2 11 2010 18 647 523427 4818309 193 40
0:00:56 11/30/2010 11 30 2010 0 646 525155 4818315 87 40
6:02:38 4/15/2012 4 15 2012 6 665 522594 4818306 195 40
22:00:30 4/4/2009 4 4 2009 22 640 521357 4818302 198 40
22:01:11 1/6/2010 1 6 2010 22 643 521496 4818302 198 40
2:00:48 1/10/2011 1 10 2011 2 646 521525 4818303 198 40
22:01:00 3/12/2009 3 12 2009 22 639 521610 4818303 197 40
4:00:56 11/29/2013 11 29 2013 4 914 522192 4818305 196 40
18:00:24 12/7/2008 12 7 2008 18 633 522466 4818306 195 40
4:00:43 1/26/2010 1 26 2010 4 643 524571 4818313 86 40
16:01:12 3/30/2009 3 30 2009 16 638 521929 4818304 197 40
6:00:23 3/25/2010 3 25 2010 6 652 522810 4818307 194 40
4:00:54 12/30/2009 12 30 2009 4 638 522466 4818306 195 40
8:00:54 3/11/2011 3 11 2011 8 653 522232 4818305 196 40
18:01:11 2/15/2011 2 15 2011 18 642 523930 4818311 192 40
0:00:48 2/5/2009 2 5 2009 0 637 524193 4818312 124 39
0:00:23 11/24/2010 11 24 2010 0 801 524962 4818315 87 40
22:00:41 12/6/2010 12 6 2010 22 654 523557 4818310 193 40
4:00:48 3/13/2011 3 13 2011 4 647 522311 4818306 196 40
22:00:53 3/25/2014 3 25 2014 22 909 526022 4818319 84 40
4:00:54 3/21/2014 3 21 2014 4 918 525501 4818317 88 40
10:00:42 12/26/2008 12 26 2008 10 632 521566 4818303 198 40
4:00:44 1/9/2011 1 9 2011 4 639 524052 4818312 124 39
4:01:12 4/3/2010 4 3 2010 4 655 525461 4818317 88 40
0:00:42 4/25/2013 4 25 2013 0 679 522108 4818305 196 40
20:00:39 2/12/2013 2 12 2013 20 665 521366 4818303 198 40
6:00:42 12/30/2009 12 30 2009 6 643 522656 4818307 195 40
4:00:42 12/20/2013 12 20 2013 4 671 522702 4818307 195 40
22:00:43 12/30/2009 12 30 2009 22 638 522583 4818307 195 40
10:00:54 1/3/2011 1 3 2011 10 638 521495 4818303 198 40
18:00:47 12/17/2008 12 17 2008 18 632 522801 4818307 195 40
8:00:41 2/25/2009 2 25 2009 8 634 522535 4818307 195 40
2:00:41 4/20/2009 4 20 2009 2 644 522640 4818307 195 40
22:00:43 3/25/2013 3 25 2013 22 658 525377 4818317 88 40
10:00:53 1/3/2011 1 3 2011 10 639 521423 4818303 198 40



18:00:23 4/3/2011 4 3 2011 18 650 525796 4818318 85 40
18:00:15 11/27/2010 11 27 2010 18 657 520368 4818300 201 6
18:00:35 3/2/2011 3 2 2011 18 653 523254 4818309 193 40
18:00:54 3/29/2011 3 29 2011 18 650 523022 4818308 194 40
6:00:54 11/29/2010 11 29 2010 6 655 522669 4818307 195 40
16:00:42 3/4/2013 3 4 2013 16 677 521497 4818303 198 40
4:00:38 1/7/2010 1 7 2010 4 647 521438 4818303 198 40
2:01:08 3/2/2014 3 2 2014 2 918 524366 4818313 124 39
22:00:41 12/19/2008 12 19 2008 22 634 525409 4818317 88 40
8:00:47 3/22/2009 3 22 2009 8 638 522303 4818306 196 40
6:00:54 1/10/2011 1 10 2011 6 638 521839 4818305 197 40
16:00:41 2/26/2014 2 26 2014 16 909 522712 4818308 195 40
16:01:39 4/1/2010 4 1 2010 16 638 524583 4818314 86 40
4:00:58 3/25/2010 3 25 2010 4 656 520468 4818300 200 39
6:00:46 12/30/2013 12 30 2013 6 909 522922 4818308 194 40
10:00:45 2/21/2010 2 21 2010 10 643 525960 4818320 85 40
22:00:50 3/10/2014 3 10 2014 22 913 526648 4818322 83 40
2:00:42 2/28/2010 2 28 2010 2 643 524839 4818315 87 40
4:00:42 3/5/2013 3 5 2013 4 658 521502 4818304 198 40
14:01:12 12/1/2010 12 1 2010 14 641 520660 4818301 200 39
18:00:48 1/22/2011 1 22 2011 18 638 523869 4818312 192 40
6:00:53 12/26/2012 12 26 2012 6 680 520901 4818302 199 40
10:00:47 12/28/2009 12 28 2009 10 639 521612 4818304 197 40
16:00:26 12/22/2012 12 22 2012 16 677 521651 4818304 197 40
10:00:42 12/29/2010 12 29 2010 10 646 523729 4818312 192 40
0:00:53 12/20/2008 12 20 2008 0 634 525405 4818318 88 40
6:01:00 3/23/2009 3 23 2009 6 647 521249 4818303 198 40
12:00:44 12/29/2010 12 29 2010 12 646 523734 4818312 192 40
10:00:50 1/30/2010 1 30 2010 10 647 520653 4818301 200 39
22:00:15 3/29/2011 3 29 2011 22 662 525287 4818317 88 40
0:00:55 3/7/2010 3 7 2010 0 640 525599 4818319 88 40
12:00:54 2/17/2011 2 17 2011 12 801 525695 4818319 85 40
6:00:47 3/26/2009 3 26 2009 6 648 522186 4818307 196 40
12:02:23 12/29/2008 12 29 2008 12 637 524215 4818314 124 39
22:00:47 2/6/2009 2 6 2009 22 633 524999 4818316 87 40
22:01:12 4/6/2012 4 6 2012 22 675 526674 4818323 83 40
10:00:48 3/22/2010 3 22 2010 10 646 522150 4818307 196 40
12:00:44 4/10/2011 4 10 2011 12 660 522673 4818308 195 40
16:00:46 2/19/2010 2 19 2010 16 640 525581 4818319 88 40
16:00:18 12/21/2012 12 21 2012 16 671 521894 4818306 197 40
16:00:28 1/26/2011 1 26 2011 16 647 523050 4818310 194 40
14:00:14 2/20/2010 2 20 2010 14 633 525745 4818320 85 40
8:00:37 3/22/2008 3 22 2008 8 635 521776 4818306 197 40
2:00:53 4/1/2009 4 1 2009 2 633 522654 4818308 195 40
18:00:54 3/27/2011 3 27 2011 18 668 524605 4818315 86 40
18:00:42 12/30/2009 12 30 2009 18 638 522581 4818308 195 40
2:01:23 1/17/2009 1 17 2009 2 634 524101 4818314 124 39
6:00:28 3/13/2010 3 13 2010 6 651 525686 4818319 85 40
8:00:38 2/28/2011 2 28 2011 8 655 521836 4818306 197 40
22:00:47 4/29/2009 4 29 2009 22 644 525064 4818317 87 40
20:00:43 3/18/2014 3 18 2014 20 908 522729 4818309 195 40
18:00:14 1/3/2009 1 3 2009 18 635 521949 4818306 197 40
8:00:48 4/25/2011 4 25 2011 8 667 524946 4818317 87 40
18:01:05 2/13/2014 2 13 2014 18 918 526684 4818324 83 40



22:00:37 1/10/2011 1 10 2011 22 801 522885 4818310 194 40
12:00:26 11/27/2010 11 27 2010 12 653 521253 4818304 198 40
10:01:11 3/6/2011 3 6 2011 10 657 521640 4818306 197 40
8:00:33 4/4/2009 4 4 2009 8 634 522065 4818307 196 40
8:00:53 2/16/2013 2 16 2013 8 679 523566 4818312 193 40
2:00:26 1/4/2010 1 4 2010 2 643 522798 4818310 195 40
4:00:47 3/21/2011 3 21 2011 4 660 521583 4818306 198 40
22:00:41 1/28/2011 1 28 2011 22 801 523728 4818313 192 40
2:00:47 3/2/2013 3 2 2013 2 658 524279 4818315 124 39
14:00:42 4/10/2011 4 10 2011 14 660 522883 4818310 194 40
10:00:48 1/27/2011 1 27 2011 10 639 524552 4818316 86 40
10:00:44 3/20/2010 3 20 2010 10 641 521375 4818305 198 40
18:00:53 1/22/2010 1 22 2010 18 646 522850 4818310 194 40
22:00:56 3/12/2014 3 12 2014 22 909 521958 4818307 197 40
10:00:42 1/8/2009 1 8 2009 10 635 523843 4818314 192 40
0:00:48 1/29/2011 1 29 2011 0 642 525090 4818318 87 40
16:00:54 1/27/2013 1 27 2013 16 680 521340 4818305 198 40
8:00:48 3/5/2013 3 5 2013 8 658 521501 4818306 198 40
2:00:47 2/13/2010 2 13 2010 2 646 523840 4818314 192 40
18:00:41 4/2/2011 4 2 2011 18 664 525826 4818321 85 40
16:00:23 1/13/2013 1 13 2013 16 680 521267 4818305 198 40
2:01:11 3/25/2008 3 25 2008 2 632 523190 4818312 194 40
18:00:28 1/14/2009 1 14 2009 18 634 523643 4818313 192 40
10:00:25 2/26/2013 2 26 2013 10 658 522306 4818309 196 40
2:00:54 11/20/2013 11 20 2013 2 914 523010 4818311 194 40
8:00:55 3/16/2011 3 16 2011 8 650 523790 4818314 192 40
0:00:53 2/13/2010 2 13 2010 0 646 523852 4818314 192 40
4:00:26 3/21/2011 3 21 2011 4 655 521442 4818306 198 40
10:00:42 4/10/2011 4 10 2011 10 660 522671 4818310 195 40
22:00:47 12/13/2008 12 13 2008 22 633 522669 4818310 195 40
18:00:53 2/4/2013 2 4 2013 18 663 523570 4818313 193 40
18:00:59 1/22/2011 1 22 2011 18 642 524218 4818315 124 39
10:00:55 3/16/2014 3 16 2014 10 914 521333 4818306 198 40
2:00:53 4/5/2009 4 5 2009 2 639 522937 4818311 194 40
18:00:20 12/8/2008 12 8 2008 18 633 522610 4818310 195 40
8:00:48 2/20/2011 2 20 2011 8 646 521644 4818307 197 40
12:00:55 1/13/2013 1 13 2013 12 671 521458 4818306 198 40
22:00:49 1/31/2011 1 31 2011 22 639 523704 4818314 192 40
8:00:15 3/27/2008 3 27 2008 8 636 521834 4818308 197 40
22:00:43 4/4/2012 4 4 2012 22 658 520572 4818304 200 39
4:00:54 4/13/2014 4 13 2014 4 908 522509 4818310 195 40
4:00:54 2/13/2010 2 13 2010 4 646 523831 4818314 192 40
2:00:55 3/30/2014 3 30 2014 2 918 525532 4818321 88 40
12:00:48 2/1/2010 2 1 2010 12 638 522614 4818310 195 40
4:00:26 1/12/2009 1 12 2009 4 635 523461 4818313 193 40
12:00:52 1/15/2009 1 15 2009 12 635 522998 4818312 194 40
14:00:41 12/31/2009 12 31 2009 14 641 523820 4818314 192 40
6:00:36 1/3/2009 1 3 2009 6 637 524066 4818315 124 39
8:00:12 4/1/2008 4 1 2008 8 637 522487 4818310 195 40
2:00:12 12/25/2013 12 25 2013 2 911 523328 4818313 193 40
6:00:43 3/3/2014 3 3 2014 6 918 523482 4818313 193 40
14:00:54 1/30/2009 1 30 2009 14 632 521562 4818307 198 40
2:00:55 4/15/2011 4 15 2011 2 665 525081 4818319 87 40
20:00:54 4/4/2012 4 4 2012 20 663 521187 4818306 199 40



10:00:41 4/1/2010 4 1 2010 10 650 522698 4818311 195 40
6:00:48 4/25/2009 4 25 2009 6 646 522296 4818310 196 40
16:00:47 3/30/2008 3 30 2008 16 634 523907 4818315 192 40
8:01:42 4/9/2011 4 9 2011 8 662 521913 4818309 197 40
8:00:54 2/19/2009 2 19 2009 8 637 525843 4818322 85 40
6:00:53 3/21/2014 3 21 2014 6 918 525497 4818321 88 40
10:00:47 2/4/2014 2 4 2014 10 907 523859 4818315 192 40
14:00:40 2/2/2014 2 2 2014 14 917 521054 4818306 199 40
10:00:24 3/25/2011 3 25 2011 10 658 521975 4818309 197 40
16:00:53 3/27/2008 3 27 2008 16 633 521055 4818306 199 40
10:00:48 4/10/2011 4 10 2011 10 661 522366 4818310 196 40
6:00:47 2/27/2014 2 27 2014 6 917 522679 4818311 195 40
18:00:54 3/5/2014 3 5 2014 18 907 522725 4818311 195 40
4:00:19 12/28/2009 12 28 2009 4 633 522501 4818311 195 40
4:00:56 3/26/2009 3 26 2009 4 648 522185 4818310 196 40
2:00:17 4/20/2010 4 20 2010 2 646 524382 4818317 124 39
2:00:41 12/28/2009 12 28 2009 2 639 522400 4818311 196 40
22:00:56 12/13/2013 12 13 2013 22 917 521257 4818307 198 40
8:01:14 3/24/2010 3 24 2010 8 647 521443 4818307 198 40
2:00:18 3/16/2009 3 16 2009 2 643 523245 4818313 193 40
18:00:44 4/6/2011 4 6 2011 18 668 526218 4818324 84 40
14:00:54 2/1/2010 2 1 2010 14 638 522570 4818311 195 40
2:00:48 4/15/2011 4 15 2011 2 658 525089 4818320 87 40
20:00:52 12/24/2013 12 24 2013 20 907 522932 4818313 194 40
22:00:55 1/28/2011 1 28 2011 22 642 525067 4818320 87 40
4:00:44 1/10/2012 1 10 2012 4 658 524281 4818317 124 39
8:00:49 3/20/2010 3 20 2010 8 647 521317 4818307 198 40
8:01:35 4/3/2009 4 3 2009 8 644 521848 4818309 197 40
18:00:47 1/29/2009 1 29 2009 18 632 522131 4818310 196 40
4:01:14 3/22/2008 3 22 2008 4 631 521524 4818308 198 40
10:01:28 12/9/2010 12 9 2010 10 639 521798 4818309 197 40
14:01:12 3/8/2013 3 8 2013 14 671 521995 4818310 197 40
14:00:47 2/27/2011 2 27 2011 14 647 521063 4818307 199 40
16:00:48 4/23/2008 4 23 2008 16 633 522447 4818311 195 40
10:00:49 1/7/2010 1 7 2010 10 644 521781 4818309 197 40
20:00:55 1/12/2014 1 12 2014 20 908 523428 4818315 193 40
22:00:32 3/28/2011 3 28 2011 22 660 524661 4818319 86 40
2:00:48 1/26/2011 1 26 2011 2 655 523142 4818314 194 40
4:00:50 4/20/2009 4 20 2009 4 644 522642 4818312 195 40
0:00:42 1/23/2011 1 23 2011 0 639 523705 4818316 192 40
22:00:55 1/22/2011 1 22 2011 22 642 524214 4818317 124 39
18:00:53 2/3/2009 2 3 2009 18 637 524986 4818320 87 40
16:00:43 1/26/2011 1 26 2011 16 655 522301 4818311 196 40
16:00:54 3/26/2012 3 26 2012 16 663 521471 4818308 198 40
18:00:20 4/13/2011 4 13 2011 18 663 524764 4818320 86 40
18:00:44 3/30/2011 3 30 2011 18 666 524447 4818319 86 40
0:00:42 4/10/2009 4 10 2009 0 645 526097 4818325 84 40
18:00:53 4/16/2011 4 16 2011 18 668 526055 4818325 84 40
10:00:54 3/10/2013 3 10 2013 10 657 521401 4818308 198 40
4:01:18 11/29/2010 11 29 2010 4 638 522613 4818312 195 40
6:00:47 3/5/2013 3 5 2013 6 658 521503 4818309 198 40
0:00:42 11/28/2010 11 28 2010 0 638 522528 4818312 195 40
18:00:54 2/19/2010 2 19 2010 18 646 525164 4818321 87 40
6:00:43 12/8/2008 12 8 2008 6 633 522758 4818313 195 40



4:02:26 3/11/2009 3 11 2009 4 637 523436 4818315 193 40
16:00:41 1/28/2011 1 28 2011 16 801 524830 4818320 87 40
4:01:02 3/19/2014 3 19 2014 4 916 522322 4818311 196 40
16:01:17 3/14/2014 3 14 2014 16 909 522026 4818311 196 40
0:00:54 3/14/2010 3 14 2010 0 801 524460 4818319 86 40
4:00:54 3/31/2008 3 31 2008 4 634 523872 4818317 192 40
4:00:54 3/3/2013 3 3 2013 4 666 522808 4818313 194 40
18:01:21 1/4/2010 1 4 2010 18 647 520438 4818306 200 39
16:00:48 3/4/2013 3 4 2013 16 679 521773 4818310 197 40
6:00:15 1/12/2009 1 12 2009 6 635 523454 4818316 193 40
6:01:11 12/26/2009 12 26 2009 6 643 522508 4818312 195 40
4:00:53 2/17/2010 2 17 2010 4 646 525063 4818322 87 40
18:01:24 2/26/2010 2 26 2010 18 633 521040 4818308 199 40
6:00:24 1/10/2012 1 10 2012 6 658 524306 4818319 124 39
22:00:51 4/8/2009 4 8 2009 22 638 524182 4818318 124 39
8:00:48 12/26/2009 12 26 2009 8 643 522506 4818313 195 40
18:01:11 2/15/2011 2 15 2011 18 638 522972 4818314 194 40
2:00:42 1/3/2011 1 3 2011 2 642 523890 4818317 192 40
18:00:56 2/6/2009 2 6 2009 18 637 525294 4818323 88 40
0:00:46 3/3/2011 3 3 2011 0 653 523241 4818315 193 40
6:00:53 2/6/2011 2 6 2011 6 642 524151 4818319 124 39
10:00:47 4/2/2009 4 2 2009 10 644 521320 4818309 198 40
18:00:53 2/12/2009 2 12 2009 18 637 523382 4818316 193 40
22:00:53 4/15/2013 4 15 2013 22 677 524293 4818319 124 39
4:00:53 1/3/2009 1 3 2009 4 637 524070 4818318 124 39
14:00:30 1/27/2013 1 27 2013 14 680 521338 4818309 198 40
4:00:48 12/14/2008 12 14 2008 4 633 522792 4818314 195 40
18:00:48 12/29/2013 12 29 2013 18 907 521120 4818308 199 40
22:00:47 3/30/2008 3 30 2008 22 636 523146 4818315 194 40
8:00:11 1/17/2009 1 17 2009 8 634 524108 4818319 124 39
8:00:50 2/25/2011 2 25 2011 8 650 522691 4818314 195 40
6:00:47 3/7/2011 3 7 2011 6 654 521868 4818311 197 40
8:00:48 3/20/2010 3 20 2010 8 801 521294 4818309 198 40
8:00:41 4/22/2008 4 22 2008 8 631 524117 4818319 124 39
12:00:48 1/30/2009 1 30 2009 12 632 521565 4818310 198 40
10:00:55 3/11/2011 3 11 2011 10 655 521847 4818311 197 40
22:00:42 2/23/2014 2 23 2014 22 907 523757 4818318 192 40
12:00:48 3/10/2013 3 10 2013 12 671 521376 4818310 198 40
18:00:54 1/26/2011 1 26 2011 18 647 523252 4818316 193 40
2:00:30 3/21/2014 3 21 2014 2 917 525388 4818324 88 40
18:00:33 3/26/2009 3 26 2009 18 637 524630 4818321 86 40
0:00:44 2/17/2010 2 17 2010 0 646 525048 4818323 87 40
10:00:59 3/21/2014 3 21 2014 10 907 522067 4818312 196 40
18:00:41 11/26/2010 11 26 2010 18 655 524163 4818320 124 39
18:01:11 1/8/2009 1 8 2009 18 635 523836 4818318 192 40
20:00:48 4/8/2013 4 8 2013 20 679 522720 4818315 195 40
6:00:47 4/3/2008 4 3 2008 6 634 523570 4818318 193 40
2:00:59 1/12/2009 1 12 2009 2 635 523463 4818317 193 40
22:00:54 3/27/2012 3 27 2012 22 666 522672 4818315 195 40
18:00:45 3/24/2010 3 24 2010 18 652 522483 4818314 195 40
8:00:53 2/28/2011 2 28 2011 8 647 521779 4818312 197 40
18:00:36 4/7/2009 4 7 2009 18 640 526189 4818328 84 40
16:00:43 1/22/2012 1 22 2012 16 665 521473 4818311 198 40
6:00:47 2/17/2010 2 17 2010 6 646 525062 4818323 87 40



8:00:47 3/31/2009 3 31 2009 8 634 522114 4818313 196 40
10:00:54 4/10/2011 4 10 2011 10 663 522391 4818314 196 40
22:00:23 4/1/2009 4 1 2009 22 634 521464 4818311 198 40
6:00:20 3/26/2009 3 26 2009 6 637 522182 4818313 196 40
22:00:26 2/28/2011 2 28 2011 22 655 521688 4818312 197 40
2:00:55 12/13/2008 12 13 2008 2 633 522755 4818315 195 40
12:00:41 2/1/2010 2 1 2010 12 640 522561 4818315 195 40
0:00:53 3/21/2014 3 21 2014 0 917 525382 4818325 88 40
18:01:12 2/21/2012 2 21 2012 18 663 526811 4818330 83 40
18:00:55 1/31/2011 1 31 2011 18 639 523705 4818319 192 40
2:00:36 3/26/2009 3 26 2009 2 648 522188 4818314 196 40
22:00:53 12/17/2012 12 17 2012 22 665 524240 4818321 124 39
4:00:54 12/31/2013 12 31 2013 4 908 523706 4818319 192 40
14:00:47 4/2/2009 4 2 2009 14 644 521322 4818311 198 40
4:00:28 12/8/2008 12 8 2008 4 633 522760 4818316 195 40
0:00:50 3/1/2011 3 1 2011 0 655 521689 4818312 197 40
22:00:53 2/27/2009 2 27 2009 22 633 522483 4818315 195 40
2:00:47 3/22/2011 3 22 2011 2 666 523723 4818319 192 40
4:01:12 2/1/2011 2 1 2011 4       642     524308  4818321 124     39
10:00:33        1/27/2011       1       27      2011    10      657     522176  4818314 196     40
10:00:48        5/6/2011        5       6       2011    10      664     525093  4818324 87      40
0:00:44 3/29/2011       3       29      2011    0       660     524660  4818322 86      40
10:00:30        2/2/2014        2       2       2014    10      907     521684  4818312 197     40
14:00:44        1/4/2013        1       4       2013    14      671     521729  4818312 197     40
10:00:56        2/1/2010        2       1       2010    10      640     522560  4818315 195     40
22:00:56        4/14/2011       4       14      2011    22      665     525132  4818324 87      40
12:00:29        11/30/2010      11      30      2010    12      653     521218  4818311 198     40
2:01:53 1/4/2012        1       4       2012    2       641     521221  4818311 198     40
0:00:26 2/13/2009       2       13      2009    0       637     523388  4818318 193     40
0:01:16 3/28/2012       3       28      2012    0       666     522676  4818316 195     40
0:00:53 3/25/2010       3       25      2010    0       652     522599  4818315 195     40
18:00:55        2/26/2014       2       26      2014    18      916     522919  4818316 194     40
0:00:47 2/15/2010       2       15      2010    0       646     524097  4818321 124     39
18:00:54        1/25/2014       1       25      2014    18      679     521465  4818312 198     40
10:00:54        11/30/2010      11      30      2010    10      653     521222  4818311 198     40
18:01:23        3/25/2010       3       25      2010    18      642     526614  4818330 83      40
10:00:42        11/29/2010      11      29      2010    10      653     521462  4818312 198     40
18:00:49        12/27/2008      12      27      2008    18      633     523572  4818319 193     40
12:00:30        12/26/2008      12      26      2008    12      632     521558  4818312 198     40
6:00:52 4/18/2012       4       18      2012    6       666     522747  4818316 195     40
22:00:23        12/29/2009      12      29      2009    22      633     521036  4818311 199     40
10:00:54        2/5/2011        2       5       2011    10      650     521257  4818311 198     40
10:00:54        2/20/2011       2       20      2011    10      655     521945  4818314 197     40
0:00:54 11/25/2010      11      25      2010    0       638     522228  4818314 196     40
4:00:43 2/8/2009        2       8       2009    4       633     524976  4818324 87      40
14:00:42        1/16/2011       1       16      2011    14      638     524229  4818321 124     39
6:00:41 2/25/2009       2       25      2009    6       632     522766  4818316 195     40
18:00:37        3/12/2011       3       12      2011    18      647     520747  4818310 200     39
0:00:55 4/16/2013       4       16      2013    0       677     524289  4818322 124     39
0:00:48 3/4/2013        3       4       2013    0       663     523333  4818318 193     40
8:00:53 12/7/2011       12      7       2011    8       655     521458  4818312 198     40
22:00:52        1/8/2009        1       8       2009    22      635     523834  4818320 192     40
18:00:43        12/6/2011       12      6       2011    18      801     522520  4818316 195     40
2:00:24 4/12/2009       4       12      2009    2       644     525801  4818327 85      40



8:01:22 4/1/2010        4       1       2010    8       650     522797  4818317 195     40
12:00:54        4/12/2012       4       12      2012    12      674     522481  4818316 195     40
6:00:48 11/29/2010      11      29      2010    6       638     522614  4818316 195     40
2:01:46 2/17/2010       2       17      2010    2       646     525068  4818325 87      40
0:00:59 4/19/2011       4       19      2011    0       661     520879  4818311 199     40
6:00:37 11/28/2010      11      28      2010    6       638     522611  4818316 195     40
18:00:24        12/21/2008      12      21      2008    18      634     524234  4818322 124     39
10:00:47        1/14/2011       1       14      2011    10      654     521959  4818314 197     40
8:00:53 12/27/2012      12      27      2012    8       675     521578  4818313 198     40
8:01:41 1/10/2011       1       10      2011    8       638     521858  4818314 197     40
2:00:56 12/20/2013      12      20      2013    2       908     522262  4818315 196     40
12:00:56        1/4/2013        1       4       2013    12      671     521731  4818314 197     40
18:00:56        3/24/2008       3       24      2008    18      633     523378  4818319 193     40
12:00:48        3/5/2014        3       5       2014    12      679     522183  4818315 196     40
12:00:57        1/11/2011       1       11      2011    12      657     522587  4818316 195     40
18:00:54        1/14/2010       1       14      2010    18      646     522672  4818317 195     40
6:00:33 1/6/2012        1       6       2012    6       663     522813  4818317 194     40
12:00:53        1/29/2011       1       29      2011    12      657     521514  4818313 198     40
8:00:50 4/16/2011       4       16      2011    8       661     522749  4818317 195     40
6:01:12 4/2/2014        4       2       2014    6       679     521904  4818314 197     40
10:01:17        5/6/2011        5       6       2011    10      665     522068  4818315 196     40
4:00:55 12/24/2009      12      24      2009    4       639     522074  4818315 196     40
8:00:42 1/5/2012        1       5       2012    8       663     522647  4818317 195     40
18:00:54        3/30/2012       3       30      2012    18      670     525648  4818328 85      40
2:00:41 12/6/2011       12      6       2011    2       659     522608  4818317 195     40
0:00:48 4/11/2012       4       11      2012    0       672     522619  4818317 195     40
18:00:41        2/15/2011       2       15      2011    18      650     522955  4818318 194     40
14:00:41        1/29/2013       1       29      2013    14      680     521561  4818313 198     40
12:00:36        4/9/2009        4       9       2009    12      647     522509  4818317 195     40
22:00:48        2/3/2009        2       3       2009    22      637     524986  4818325 87      40
2:00:48 2/21/2012       2       21      2012    2       663     526657  4818332 83      40
16:00:42        12/14/2010      12      14      2010    16      638     521750  4818314 197     40
18:00:25        12/6/2011       12      6       2011    18      659     522620  4818317 195     40
12:00:15        4/1/2010        4       1       2010    12      746     524859  4818325 87      40
16:00:50        12/26/2009      12      26      2009    16      644     525858  4818329 85      40
12:00:47        12/29/2013      12      29      2013    12      909     521705  4818314 197     40
4:01:12 1/17/2011       1       17      2011    4       638     524231  4818323 124     39
2:00:40 3/29/2011       3       29      2011    2       660     524661  4818324 86      40
12:00:47        1/5/2009 1 5 2009 12 635 521892 4818315 197 40
8:00:49 1/12/2009 1 12 2009 8 635 523463 4818320 193 40
6:00:56 1/21/2013 1 21 2013 6 665 523776 4818321 192 40
4:00:54 2/25/2011 2 25 2011 4 654 522556 4818317 195 40
18:00:49 2/25/2010 2 25 2010 18 646 525041 4818326 87 40
8:00:56 2/8/2009 2 8 2009 8 633 524979 4818326 87 40
2:00:41 3/25/2008 3 25 2008 2 636 523036 4818319 194 40
6:00:48 3/3/2010 3 3 2010 6 646 522641 4818317 195 40
8:00:53 3/27/2012 3 27 2012 8 675 521472 4818314 198 40
0:00:20 2/7/2009 2 7 2009 0 633 525030 4818326 87 40
0:00:49 4/6/2009 4 6 2009 0 643 521447 4818314 198 40
14:00:48 1/12/2010 1 12 2010 14 641 521523 4818314 198 40
22:00:41 2/20/2013 2 20 2013 22 663 521461 4818314 198 40
10:00:44 1/12/2010 1 12 2010 10 641 521526 4818314 198 40
2:00:36 2/25/2012 2 25 2012 2 663 523512 4818321 193 40
10:00:54 1/1/2009 1 1 2009 10 637 523871 4818322 192 40



0:00:53 2/8/2011 2 8 2011 0 642 523874 4818322 192 40
2:00:33 12/4/2008 12 4 2008 2 633 522512 4818317 195 40
6:03:10 4/15/2010 4 15 2010 6 650 526201 4818331 84 40
22:00:47 3/20/2014 3 20 2014 22 916 525223 4818327 88 40
20:00:41 1/10/2013 1 10 2013 20 663 524186 4818323 124 39
4:00:56 3/26/2009 3 26 2009 4 637 522182 4818316 196 40
18:00:53 1/28/2011 1 28 2011 18 642 525065 4818326 87 40
22:00:47 3/28/2011 3 28 2011 22 669 524553 4818325 86 40
12:00:17 4/9/2009 4 9 2009 12 634 522538 4818318 195 40
2:00:42 2/25/2011 2 25 2011 2 654 522553 4818318 195 40
4:00:55 3/3/2010 3 3 2010 4 646 522643 4818318 195 40
8:01:11 12/29/2010 12 29 2010 8 642 523508 4818321 193 40
12:00:55 4/2/2009 4 2 2009 12 644 521319 4818314 198 40
12:00:23 2/20/2011 2 20 2011 12 654 521961 4818316 197 40
18:00:56 2/28/2011 2 28 2011 18 655 521690 4818315 197 40
4:00:28 4/29/2014 4 29 2014 4 917 522678 4818318 195 40
14:01:11 2/21/2013 2 21 2013 14 665 520934 4818313 199 40
6:00:41 3/25/2014 3 25 2014 6 679 522712 4818319 195 40
6:00:48 1/22/2010 1 22 2010 6 640 522882 4818319 194 40
2:00:54 11/19/2011 11 19 2011 2 658 524301 4818324 124 39
12:00:50 2/20/2010 2 20 2010 12 633 525756 4818330 85 40
0:00:47 4/7/2009 4 7 2009 0 634 520871 4818313 199 40
4:00:48 12/2/2012 12 2 2012 4 675 525275 4818328 88 40
12:00:45 11/28/2010 11 28 2010 12 653 521222 4818314 198 40
10:00:47 4/30/2008 4 30 2008 10 636 522309 4818317 196 40
22:00:31 4/4/2014 4 4 2014 22 907 522806 4818319 195 40
12:00:55 1/12/2010 1 12 2010 12 641 521516 4818315 198 40
22:00:54 3/21/2011 3 21 2011 22 666 523720 4818322 192 40
10:00:48 1/22/2011 1 22 2011 10 647 521641 4818315 197 40
22:00:54 2/7/2011 2 7 2011 22 642 523867 4818323 192 40
0:00:44 4/7/2009 4 7 2009 0 643 521383 4818315 198 40
4:00:54 1/11/2014 1 11 2014 4 908 523364 4818321 193 40
4:00:41 3/7/2014 3 7 2014 4 913 526151 4818332 84 40
8:00:54 1/1/2014 1 1 2014 8 909 523531 4818322 193 40
22:00:43 4/6/2009 4 6 2009 22 634 520862 4818313 199 40
8:00:43 1/4/2011 1 4 2011 8 801 521009 4818314 199 40
4:00:26 4/9/2009 4 9 2009 4 642 525701 4818330 85 40
18:00:48 1/27/2011 1 27 2011 18 646 523687 4818323 192 40
10:00:27 1/13/2010 1 13 2010 10 646 522057 4818317 196 40
0:00:56 1/10/2012 1 10 2012 0 663 525509 4818329 88 40
10:00:23 3/20/2013 3 20 2013 10 658 522185 4818318 196 40
4:00:27 4/18/2012 4 18 2012 4 666 522751 4818320 195 40
10:00:43 3/10/2010 3 10 2010 10 646 521843 4818317 197 40
6:00:36 3/21/2010 3 21 2010 6 647 520452 4818312 200 39
10:00:47 3/17/2013 3 17 2013 10 663 521747 4818316 197 40
0:00:53 4/1/2012 4 1 2012 0 676 525207 4818328 87 40
2:00:55 11/28/2010 11 28 2010 2 638 522637 4818319 195 40
18:00:52 3/15/2010 3 15 2010 18 652 526479 4818333 83 40
18:00:42 1/16/2011 1 16 2011 18 642 525037 4818328 87 40
20:00:42 3/10/2014 3 10 2014 20 913 526677 4818334 83 40
10:00:42 4/9/2011 4 9 2011 10 650 521957 4818317 197 40
0:01:26 3/29/2011 3 29 2011 0 669 524554 4818326 86 40
8:00:48 3/5/2013 3 5 2013 8 677 521460 4818316 198 40
0:00:55 4/10/2011 4 10 2011 0 654 521655 4818316 197 40



8:00:54 3/3/2010 3 3 2010 8 646 522638 4818320 195 40
12:00:59 4/6/2014 4 6 2014 12 679 521482 4818316 198 40
14:00:53 12/24/2010 12 24 2010 14 650 523508 4818323 193 40
22:00:45 4/6/2009 4 6 2009 22 643 521387 4818316 198 40
22:01:39 12/5/2010 12 5 2010 22 638 522006 4818318 196 40
0:00:53 4/12/2009 4 12 2009 0 648 526098 4818332 84 40
0:00:37 3/26/2013 3 26 2013 0 658 525410 4818330 88 40
0:00:48 12/14/2008 12 14 2008 0 633 522749 4818320 195 40
8:00:54 1/3/2009 1 3 2009 8 637 524069 4818325 124 39
10:00:53 1/4/2013 1 4 2013 10 671 521737 4818317 197 40
12:00:42 1/9/2012 1 9 2012 12 658 521444 4818316 198 40
4:00:53 2/25/2009 2 25 2009 4 632 522766 4818320 195 40
10:01:06 3/26/2013 3 26 2013 10 677 521379 4818316 198 40
22:00:26 4/15/2013 4 15 2013 22 658 524292 4818326 124 39
10:00:53 2/13/2009 2 13 2009 10 632 525385 4818330 88 40
0:00:29 1/13/2014 1 13 2014 0 671 523668 4818323 192 40
10:00:53 1/29/2011 1 29 2011 10 657 521515 4818316 198 40
22:00:53 4/11/2009 4 11 2009 22 648 526101 4818332 84 40
20:00:23 4/20/2013 4 20 2013 20 658 524171 4818325 124 39
10:00:47 4/10/2011 4 10 2011 10 665 522874 4818321 194 40
0:00:24 3/18/2008 3 18 2008 0 633 523343 4818322 193 40
4:00:58 11/29/2010 11 29 2010 4 653 523431 4818323 193 40
8:01:17 2/27/2011 2 27 2011 8 639 521699 4818317 197 40
18:00:41 4/10/2011 4 10 2011 18 664 520512 4818313 200 39
12:00:30 3/8/2013 3 8 2013 12 671 521985 4818318 197 40
8:00:44 4/8/2008 4 8 2008 8 632 521686 4818317 197 40
22:00:41 2/15/2011 2 15 2011 22 657 522683 4818320 195 40
18:01:13 4/7/2011 4 7 2011 18 661 524267 4818326 124 39
10:00:53 1/14/2011 1 14 2011 10 646 521785 4818318 197 40
22:00:55 3/18/2008 3 18 2008 22 631 523331 4818323 193 40
2:00:41 3/22/2009 3 22 2009 2 645 526740 4818335 83 40
2:00:42 1/30/2011 1 30 2011 2 655 523090 4818322 194 40
10:00:54 2/6/2011 2 6 2011 10 657 525531 4818331 88 40
16:00:52 2/1/2010 2 1 2010 16 638 522565 4818320 195 40
16:00:45 4/5/2008 4 5 2008 16 632 522901 4818321 194 40
0:00:56 2/21/2013 2 21 2013 0 663 521447 4818317 198 40
6:00:53 1/5/2012 1 5 2012 6 663 522704 4818321 195 40
14:00:42 12/25/2012 12 25 2012 14 680 521340 4818316 198 40
8:00:54 12/25/2010 12 25 2010 8 639 524097 4818326 124 39
2:00:53 12/25/2012 12 25 2012 2 680 522719 4818321 195 40
16:00:15 1/31/2010 1 31 2010 16 633 522089 4818319 196 40
6:00:54 12/25/2010 12 25 2010 6 639 524095 4818326 124 39
8:00:53 4/17/2011 4 17 2011 8 667 522724 4818321 195 40
0:00:53 4/20/2014 4 20 2014 0 909 522122 4818319 196 40
2:00:55 4/29/2014 4 29 2014 2 917 522679 4818321 195 40
18:00:48 2/24/2014 2 24 2014 18 908 524209 4818326 124 39
8:00:58 3/23/2013 3 23 2013 8 677 521357 4818316 198 40
2:00:48 1/5/2013 1 5 2013 2 663 524175 4818326 124 39
6:00:41 2/9/2013 2 9 2013 6 663 524098 4818326 124 39
2:01:01 2/27/2013 2 27 2013 2 677 521104 4818316 199 40
4:00:27 3/2/2014 3 2 2014 4 908 524194 4818326 124 39
2:00:57 12/15/2013 12 15 2013 2 911 525482 4818331 88 40
14:00:41 4/11/2011 4 11 2011 14 664 522084 4818319 196 40
6:00:37 2/12/2014 2 12 2014 6 907 524212 4818326 124 39



4:00:41 3/24/2014 3 24 2014 4 914 521855 4818318 197 40
12:00:48 1/8/2009 1 8 2009 12 635 523859 4818325 192 40
4:00:30 12/25/2013 12 25 2013 4 908 521415 4818317 198 40
10:00:20 2/20/2010 2 20 2010 10 633 525785 4818332 85 40
18:00:53 4/28/2010 4 28 2010 18 644 523011 4818322 194 40
18:00:47 2/5/2011 2 5 2011 18 642 524023 4818326 124 39
2:01:11 4/11/2012 4 11 2012 2 672 522615 4818321 195 40
22:00:54 4/23/2010 4 23 2010 22 646 524295 4818327 124 39
22:00:54 2/26/2013 2 26 2013 22 666 523562 4818324 193 40
22:00:41 11/21/2013 11 21 2013 22 909 525519 4818331 88 40
22:00:53 1/14/2010 1 14 2010 22 646 522669 4818321 195 40
22:00:48 2/14/2010 2 14 2010 22 646 524114 4818326 124 39
8:00:50 4/4/2008 4 4 2008 8 632 521698 4818318 197 40
2:00:53 2/1/2011 2 1 2011 2 650 524174 4818327 124 39
6:00:53 2/2/2010 2 2 2010 6 643 523741 4818325 192 40
22:00:54 4/13/2009 4 13 2009 22 642 526645 4818336 83 40
10:00:49 12/31/2009 12 31 2009 10 641 523761 4818325 192 40
16:00:48 1/1/2010 1 1 2010 16 641 524237 4818327 124 39
2:00:31 3/26/2009 3 26 2009 2 637 522184 4818320 196 40
22:00:18 4/21/2009 4 21 2009 22 640 524769 4818329 86 40
12:00:43 2/27/2013 2 27 2013 12 658 521728 4818318 197 40
18:01:18 3/11/2010 3 11 2010 18 642 522035 4818319 196 40
4:00:47 2/12/2014 2 12 2014 4 907 524208 4818327 124 39
4:00:48 4/6/2009 4 6 2009 4 643 521449 4818318 198 40
2:00:48 4/12/2010 4 12 2010 2 652 522301 4818320 196 40
12:00:43 4/1/2010 4 1 2010 12 638 524475 4818328 86 40
6:00:53 12/9/2010 12 9 2010 6 641 523742 4818325 192 40
22:00:54 12/28/2012 12 28 2012 22 671 522736 4818322 195 40
18:01:23 3/1/2014 3 1 2014 18 916 521525 4818318 198 40
2:00:48 1/14/2013 1 14 2013 2 680 520346 4818314 201 6
0:00:13 1/13/2012 1 13 2012 0 663 523557 4818325 193 40
2:00:17 2/8/2009 2 8 2009 2 633 524948 4818330 87 40
4:00:53 2/15/2012 2 15 2012 4 663 525941 4818334 85 40
4:00:47 4/12/2010 4 12 2010 4 652 522300 4818321 196 40
4:01:15 12/6/2012 12 6 2012 4 677 523432 4818325 193 40
22:00:53 4/21/2011 4 21 2011 22 666 526571 4818336 83 40
22:00:57 12/28/2008 12 28 2008 22 635 523568 4818325 193 40
18:00:44 4/2/2011 4 2 2011 18 650 526197 4818335 84 40
12:00:27 12/25/2012 12 25 2012 12 658 521893 4818319 197 40
10:00:56 2/1/2010 2 1 2010 10 638 522656 4818322 195 40
0:00:54 3/14/2012 3 14 2012 0 663 523158 4818324 194 40
10:01:17 2/7/2010 2 7 2010 10 643 524281 4818328 124 39
16:00:48 1/9/2011 1 9 2011 16 657 521193 4818317 199 40
2:00:54 3/13/2010 3 13 2010 2 644 522627 4818322 195 40
18:00:47 2/3/2009 2 3 2009 18 637 524963 4818330 87 40
16:00:35 2/16/2010 2 16 2010 16 646 525058 4818331 87 40
10:00:53 3/15/2013 3 15 2013 10 658 521839 4818319 197 40
14:00:53 1/5/2009 1 5 2009 14 635 522006 4818320 196 40
0:01:37 12/31/2009 12 31 2009 0 639 523407 4818325 193 40
8:00:48 3/16/2009 3 16 2009 8 637 521936 4818320 197 40
2:00:55 2/6/2011 2 6 2011 2 642 524095 4818327 124 39
10:00:51 12/25/2010 12 25 2010 10 639 524055 4818327 124 39
18:00:50 12/14/2008 12 14 2008 18 633 522891 4818323 194 40
8:00:49 2/12/2014 2 12 2014 8 907 524211 4818328 124 39



16:01:13 2/19/2014 2 19 2014 16 679 522560 4818322 195 40
2:00:57 1/30/2011 1 30 2011 2 638 522976 4818323 194 40
12:00:26 3/28/2014 3 28 2014 12 679 521521 4818319 198 40
4:00:55 4/10/2011 4 10 2011 4 654 521654 4818319 197 40
4:00:42 2/21/2012 2 21 2012 4 663 526661 4818337 83 40
18:00:31 12/11/2008 12 11 2008 18 633 522615 4818322 195 40
10:00:30 3/31/2014 3 31 2014 10 907 521522 4818319 198 40
6:01:24 3/19/2014 3 19 2014 6 916 522327 4818321 196 40
18:01:22 2/28/2013 2 28 2013 18 671 521107 4818317 199 40
6:00:53 4/12/2010 4 12 2010 6 652 522298 4818321 196 40
22:00:47 3/15/2010 3 15 2010 22 646 521426 4818318 198 40
14:00:44 4/10/2011 4 10 2011 14 655 522768 4818323 195 40
2:00:47 3/18/2012 3 18 2012 2 663 521405 4818319 198 40
6:00:25 3/24/2009 3 24 2009 6 642 522170 4818321 196 40
12:00:26 1/22/2011 1 22 2011 12 647 521651 4818320 197 40
22:00:55 4/14/2012 4 14 2012 22 665 522636 4818323 195 40
0:01:11 2/21/2010 2 21 2010 0 643 525396 4818333 88 40
18:00:56 5/7/2011 5 7 2011 18 666 525407 4818333 88 40
6:01:24 12/15/2011 12 15 2011 6 667 522709 4818323 195 40
4:00:44 11/30/2010 11 30 2010 4 647 523524 4818326 193 40
2:00:56 4/9/2009 4 9 2009 2 642 525702 4818334 85 40
14:00:37 2/16/2010 2 16 2010 14 646 524904 4818331 87 40
8:00:48 3/30/2012 3 30 2012 8 680 524967 4818331 87 40
10:01:35 2/26/2014 2 26 2014 10 916 522318 4818322 196 40
4:00:25 4/10/2009 4 10 2009 4 642 525037 4818332 87 40
18:00:55 4/21/2008 4 21 2008 18 634 525810 4818334 85 40
22:00:24 4/13/2009 4 13 2009 22 639 525731 4818334 85 40
0:00:53 4/24/2010 4 24 2010 0 646 524291 4818329 124 39
10:00:59 3/7/2011 3 7 2011 10 653 521649 4818320 197 40
22:00:48 4/2/2012 4 2 2012 22 663 524854 4818331 87 40
16:00:54 12/7/2010 12 7 2010 16 654 521886 4818321 197 40
2:00:49 1/18/2010 1 18 2010 2 633 521359 4818319 198 40
4:00:53 12/24/2012 12 24 2012 4 663 521968 4818321 197 40
4:00:45 3/29/2011 3 29 2011 4 669 524549 4818330 86 40
10:00:35 3/1/2014 3 1 2014 10 907 521698 4818320 197 40
10:00:51 11/28/2010 11 28 2010 10 653 521221 4818319 198 40
10:00:41 4/10/2011 4 10 2011 10 666 522664 4818323 195 40
0:00:54 4/22/2011 4 22 2011 0 666 526568 4818338 83 40
20:00:56 2/10/2013 2 10 2013 20 680 523695 4818327 192 40
10:00:55 12/29/2013 12 29 2013 10 909 521698 4818320 197 40
8:00:53 3/13/2009 3 13 2009 8 634 522059 4818321 196 40
2:00:09 4/7/2012 4 7 2012 2 675 526673 4818338 83 40
18:00:24 12/6/2011 12 6 2011 18 658 525869 4818335 85 40
6:00:43 2/22/2009 2 22 2009 6 637 524106 4818329 124 39
12:00:47 2/8/2011 2 8 2011 12 639 525319 4818333 88 40
2:00:54 12/9/2010 12 9 2010 2 641 523744 4818327 192 40
12:00:56 2/15/2014 2 15 2014 12 916 521298 4818319 198 40
22:00:35 4/2/2014 4 2 2014 22 913 524285 4818329 124 39
0:00:55 1/11/2014 1 11 2014 0 908 523360 4818326 193 40
4:00:55 3/21/2011 3 21 2011 4 650 521409 4818320 198 40
0:00:44 4/2/2009 4 2 2009 0 644 521784 4818321 197 40
6:00:36 2/19/2009 2 19 2009 6 634 521728 4818321 197 40
22:00:24 4/1/2009 4 1 2009 22 644 521808 4818321 197 40
12:00:54 1/13/2013 1 13 2013 12 677 521355 4818320 198 40



2:00:47 1/14/2014 1 14 2014 2 907 523194 4818326 194 40
2:00:14 4/6/2009 4 6 2009 2 643 521449 4818320 198 40
4:00:44 3/2/2010 3 2 2010 4 643 522101 4818322 196 40
22:00:41 4/26/2011 4 26 2011 22 669 522624 4818324 195 40
8:00:47 2/19/2009 2 19 2009 8 634 521723 4818321 197 40
18:00:53 4/26/2011 4 26 2011 18 669 522458 4818323 195 40
14:00:54 1/5/2013 1 5 2013 14 665 524094 4818329 124 39
4:00:47 12/25/2010 12 25 2010 4 639 524097 4818329 124 39
10:00:47 4/16/2011 4 16 2011 10 664 522733 4818325 195 40
4:00:49 1/21/2011 1 21 2011 4 650 524092 4818329 124 39
10:00:50 4/2/2010 4 2 2010 10 641 524230 4818330 124 39
8:00:38 2/15/2012 2 15 2012 8 663 525936 4818336 85 40
18:00:49 1/23/2010 1 23 2010 18 647 520448 4818317 200 39
18:00:54 3/12/2010 3 12 2010 18 644 521320 4818320 198 40
12:00:56 3/10/2010 3 10 2010 12 646 521829 4818322 197 40
12:01:16 12/23/2008 12 23 2008 12 634 524191 4818330 124 39
0:00:53 12/12/2010 12 12 2010 0 650 524163 4818330 124 39
4:00:42 2/20/2012 2 20 2012 4 658 521521 4818321 198 40
6:00:24 1/21/2011 1 21 2011 6 650 524095 4818329 124 39
18:00:53 2/14/2010 2 14 2010 18 646 524144 4818330 124 39
18:00:56 12/9/2012 12 9 2012 18 670 525133 4818333 87 40
10:00:48 4/9/2010 4 9 2010 10 641 522654 4818325 195 40
18:00:44 1/7/2013 1 7 2013 18 663 523739 4818328 192 40
6:00:41 1/23/2011 1 23 2011 6 638 524194 4818330 124 39
14:00:26 1/31/2010 1 31 2010 14 633 522081 4818323 196 40
0:00:55 3/16/2010 3 16 2010 0 646 521434 4818321 198 40
14:00:44 2/26/2012 2 26 2012 14 658 521776 4818322 197 40
18:00:42 3/18/2010 3 18 2010 18 646 521931 4818322 197 40
6:00:54 4/2/2010 4 2 2010 6 653 522398 4818324 196 40
20:00:27 4/18/2014 4 18 2014 20 907 524407 4818331 124 39
2:00:54 3/29/2011 3 29 2011 2 669 524551 4818331 86 40
22:00:54 4/15/2009 4 15 2009 22 646 524948 4818333 87 40
16:00:31 3/24/2011 3 24 2011 16 659 522667 4818325 195 40
4:00:50 2/19/2009 2 19 2009 4 634 521728 4818322 197 40
22:00:54 2/19/2010 2 19 2010 22 646 525171 4818334 87 40
4:00:22 12/23/2012 12 23 2012 4 663 522680 4818325 195 40
10:00:42 12/25/2012 12 25 2012 10 658 521893 4818322 197 40
12:00:53 4/10/2011 4 10 2011 12 665 522876 4818326 194 40
4:00:56 3/25/2014 3 25 2014 4 679 522717 4818325 195 40
4:00:47 1/5/2012 1 5 2012 4 663 522723 4818325 195 40
6:00:54 1/8/2010 1 8 2010 6 643 521458 4818321 198 40
18:00:50 2/18/2009 2 18 2009 18 634 521724 4818322 197 40
0:00:53 2/19/2009 2 19 2009 0 634 521724 4818322 197 40
0:00:55 4/3/2012 4 3 2012 0 663 524844 4818333 87 40
14:00:32 1/7/2010 1 7 2010 14 640 521447 4818321 198 40
8:00:50 3/10/2011 3 10 2011 8 655 522057 4818323 196 40
2:00:29 2/19/2009 2 19 2009 2 634 521727 4818322 197 40
2:00:54 2/22/2009 2 22 2009 2 637 524109 4818330 124 39
6:00:21 2/8/2009 2 8 2009 6 633 524980 4818333 87 40
22:00:34 2/11/2009 2 11 2009 22 634 523470 4818328 193 40
20:00:41 3/31/2012 3 31 2012 20 658 520585 4818318 200 39
14:00:41 3/7/2011 3 7 2011 14 647 520999 4818320 199 40
6:00:47 4/9/2009 4 9 2009 6 642 525717 4818336 85 40
18:00:54 12/24/2013 12 24 2013 18 907 522840 4818326 194 40



2:00:37 11/30/2010 11 30 2010 2 647 523524 4818328 193 40
8:00:15 3/31/2010 3 31 2010 8 746 525942 4818337 85 40
18:00:47 1/12/2009 1 12 2009 18 637 523547 4818328 193 40
8:00:57 1/8/2010 1 8 2010 8 643 521463 4818321 198 40
4:00:47 2/1/2011 2 1 2011 4 641 522050 4818323 196 40
12:02:46 2/21/2011 2 21 2011 12 646 521562 4818322 198 40
22:00:36 3/18/2014 3 18 2014 22 918 522686 4818326 195 40
4:00:42 12/6/2011 12 6 2011 4 659 522655 4818326 195 40
4:00:50 12/9/2010 12 9 2010 4 641 523774 4818329 192 40
18:01:07 1/19/2010 1 19 2010 18 644 525418 4818335 88 40
6:00:41 2/20/2012 2 20 2012 6 658 521534 4818322 198 40
18:00:53 12/5/2010 12 5 2010 18 638 521997 4818323 197 40
0:00:53 2/2/2010 2 2 2010 0 633 523325 4818328 193 40
0:00:25 4/16/2013 4 16 2013 0 658 524286 4818331 124 39
14:00:49 2/6/2011 2 6 2011 14 801 525161 4818335 87 40
6:00:41 4/10/2011 4 10 2011 6 654 521656 4818322 197 40
2:00:41 2/2/2010 2 2 2010 2 633 523326 4818328 193 40
18:00:54 3/21/2011 3 21 2011 18 666 523719 4818329 192 40
20:01:00 4/4/2014 4 4 2014 20 907 522868 4818326 194 40
2:00:54 12/25/2010 12 25 2010 2 639 524098 4818331 124 39
2:00:26 1/20/2010 1 20 2010 2 640 526739 4818341 83 40
22:00:54 2/12/2009 2 12 2009 22 637 523386 4818328 193 40
0:00:18 2/22/2009 2 22 2009 0 637 524057 4818331 124 39
22:00:48 3/22/2009 3 22 2009 22 633 524300 4818332 124 39
12:00:53 1/2/2014 1 2 2014 12 917 521375 4818322 198 40
0:00:17 4/4/2011 4 4 2011 0 660 525103 4818335 87 40
18:00:54 12/28/2008 12 28 2008 18 635 523568 4818329 193 40
6:00:42 4/11/2012 4 11 2012 6 672 522539 4818326 195 40
6:00:29 4/18/2014 4 18 2014 6 907 522579 4818326 195 40
8:00:44 1/30/2011 1 30 2011 8 655 522313 4818325 196 40
10:00:55 1/27/2011 1 27 2011 10 641 522088 4818324 196 40
18:00:49 4/27/2008 4 27 2008 18 636 522209 4818325 196 40
18:00:47 4/11/2009 4 11 2009 18 633 524273 4818332 124 39
16:01:24 1/7/2013 1 7 2013 16 675 524094 4818331 124 39
2:00:49 3/11/2009 3 11 2009 2 637 523435 4818329 193 40
22:00:25 4/3/2011 4 3 2011 22 660 525104 4818335 87 40
2:00:53 4/7/2009 4 7 2009 2 634 520874 4818321 199 40
4:00:31 3/18/2009 3 18 2009 4 640 521436 4818322 198 40
12:00:19 2/18/2009 2 18 2009 12 637 525716 4818337 85 40
6:00:44 3/2/2010 3 2 2010 6 643 522100 4818325 196 40
8:01:24 2/2/2010 2 2 2010 8 643 523750 4818330 192 40
10:01:11 2/8/2014 2 8 2014 10 916 521516 4818323 198 40
2:01:54 1/7/2012 1 7 2012 2 641 521352 4818322 198 40
8:00:41 3/2/2010 3 2 2010 8 643 522103 4818325 196 40
8:00:47 3/23/2009 3 23 2009 8 634 521555 4818323 198 40
22:00:25 12/11/2010 12 11 2010 22 650 524189 4818332 124 39
18:00:53 1/5/2013 1 5 2013 18 675 523965 4818331 192 40
4:01:24 1/22/2010 1 22 2010 4 640 523312 4818329 193 40
16:00:26 4/17/2012 4 17 2012 16 666 524300 4818333 124 39
6:00:41 1/24/2010 1 24 2010 6 643 525465 4818337 88 40
8:00:54 3/27/2009 3 27 2009 8 639 521725 4818324 197 40
16:00:53 4/5/2011 4 5 2011 16 667 526205 4818340 84 40
18:00:54 3/17/2011 3 17 2011 18 801 521441 4818323 198 40
20:00:55 12/24/2012 12 24 2012 20 663 522681 4818327 195 40



4:00:54 4/1/2009 4 1 2009 4 646 522864 4818328 194 40
4:00:43 12/17/2013 12 17 2013 4 908 521930 4818325 197 40
6:00:55 1/26/2011 1 26 2011 6 642 524026 4818332 124 39
4:00:41 4/2/2009 4 2 2009 4 648 521591 4818324 198 40
18:00:42 2/3/2011 2 3 2011 18 657 523065 4818329 194 40
6:00:42 2/11/2014 2 11 2014 6 908 523507 4818330 193 40
8:01:05 4/2/2009 4 2 2009 8 638 522543 4818327 195 40
10:00:53 3/14/2012 3 14 2012 10 665 522032 4818325 196 40
14:00:48 1/24/2010 1 24 2010 14 647 521396 4818323 198 40
0:00:50 4/2/2009 4 2 2009 0 648 521591 4818324 198 40
16:00:26 3/4/2009 3 4 2009 16 637 525308 4818337 88 40
8:00:54 1/23/2011 1 23 2011 8 638 524196 4818333 124 39
10:01:11 3/16/2010 3 16 2010 10 653 521691 4818324 197 40
4:00:47 3/20/2013 3 20 2013 4 677 521323 4818323 198 40
4:00:27 2/6/2011 2 6 2011 4 642 524089 4818332 124 39
8:00:55 2/17/2010 2 17 2010 8 633 525164 4818336 87 40
2:00:53 11/29/2010 11 29 2010 2 653 523428 4818330 193 40
6:00:56 1/11/2014 1 11 2014 6 908 523364 4818330 193 40
18:00:44 3/4/2011 3 4 2011 18 650 523197 4818329 194 40
18:00:48 12/27/2009 12 27 2009 18 647 521414 4818323 198 40
10:00:54 4/1/2010 4 1 2010 10 638 524483 4818334 86 40
8:01:23 3/18/2008 3 18 2008 8 633 523019 4818329 194 40
2:00:48 1/13/2014 1 13 2014 2 908 523392 4818330 193 40
12:00:53 3/20/2013 3 20 2013 12 679 522121 4818326 196 40
6:00:47 3/30/2009 3 30 2009 6 634 521410 4818324 198 40
6:01:01 12/24/2009 12 24 2009 6 638 522067 4818326 196 40
14:00:55 3/29/2011 3 29 2011 14 666 522712 4818328 195 40
2:00:25 4/2/2009 4 2 2009 2 644 521782 4818325 197 40
22:00:47 2/15/2011 2 15 2011 22 654 522707 4818328 195 40
20:00:38 3/11/2012 3 11 2012 20 663 523478 4818331 193 40
18:01:12 12/28/2012 12 28 2012 18 663 522740 4818328 195 40
8:00:36 4/29/2011 4 29 2011 8 666 524224 4818333 124 39
20:00:48 2/16/2014 2 16 2014 20 907 524272 4818333 124 39
18:00:26 3/28/2010 3 28 2010 18 650 525622 4818339 85 40
4:00:47 4/2/2009 4 2 2009 4 644 521772 4818325 197 40
18:00:27 3/18/2008 3 18 2008 18 631 523314 4818330 193 40
2:00:56 3/8/2010 3 8 2010 2 640 525925 4818340 85 40
6:00:53 2/16/2013 2 16 2013 6 679 523558 4818331 193 40
6:00:49 2/28/2014 2 28 2014 6 918 523442 4818331 193 40
10:00:46 3/3/2012 3 3 2012 10 663 523468 4818331 193 40
0:00:54 2/27/2013 2 27 2013 0 666 523555 4818331 193 40
6:00:36 12/2/2010 12 2 2010 6 653 523366 4818331 193 40
8:00:42 2/21/2010 2 21 2010 8 638 525654 4818339 85 40
22:00:58 4/7/2012 4 7 2012 22 678 525105 4818337 87 40
12:01:12 12/22/2012 12 22 2012 12 677 521646 4818325 197 40
2:00:54 12/31/2013 12 31 2013 2 908 523742 4818332 192 40
6:00:53 3/7/2011 3 7 2011 6 801 521787 4818325 197 40
8:01:23 1/13/2011 1 13 2011 8 655 524231 4818334 124 39
10:00:16 12/3/2008 12 3 2008 10 632 521444 4818324 198 40
4:00:47 3/30/2009 3 30 2009 4 634 521409 4818324 198 40
2:00:42 12/31/2009 12 31 2009 2 644 523386 4818331 193 40
14:00:53 4/1/2010 4 1 2010 14 746 524518 4818335 86 40
22:00:53 3/26/2011 3 26 2011 22 654 523740 4818332 192 40
2:00:54 2/2/2012 2 2 2012 2 665 523373 4818331 193 40



18:00:51 3/10/2011 3 10 2011 18 653 523176 4818330 194 40
6:00:48 12/10/2012 12 10 2012 6 677 524979 4818337 87 40
16:00:53 12/25/2010 12 25 2010 16 639 523854 4818333 192 40
8:00:30 1/10/2011 1 10 2011 8 641 521602 4818325 197 40
18:00:25 12/20/2008 12 20 2008 18 635 525157 4818337 87 40
16:00:47 2/7/2010 2 7 2010 16 643 524278 4818334 124 39
18:00:54 11/25/2011 11 25 2011 18 662 520846 4818323 199 40
18:00:54 1/21/2010 1 21 2010 18 646 521433 4818325 198 40
0:01:11 12/20/2010 12 20 2010 0 638 523572 4818332 193 40
22:00:48 3/27/2014 3 27 2014 22 913 526702 4818344 83 40
8:00:54 4/23/2013 4 23 2013 8 671 521399 4818325 198 40
18:01:26 1/9/2011 1 9 2011 18 641 520894 4818323 199 40
6:00:26 2/25/2011 2 25 2011 6 639 522614 4818329 195 40
6:00:53 3/9/2013 3 9 2013 6 671 521711 4818326 197 40
18:00:54 1/11/2010 1 11 2010 18 641 521457 4818325 198 40
2:00:54 4/24/2012 4 24 2012 2 672 522533 4818329 195 40
4:00:27 2/25/2009 2 25 2009 4 634 522618 4818329 195 40
0:00:49 3/30/2011 3 30 2011 0 661 525771 4818340 85 40
2:00:54 12/14/2008 12 14 2008 2 633 522748 4818329 195 40
18:00:48 3/22/2010 3 22 2010 18 655 522046 4818327 196 40
6:00:54 2/15/2012 2 15 2012 6 663 525933 4818341 85 40
16:00:23 4/11/2011 4 11 2011 16 664 522107 4818327 196 40
18:00:42 2/26/2009 2 26 2009 18 637 526757 4818344 83 40
2:00:48 1/24/2010 1 24 2010 2 647 520464 4818322 200 39
12:00:18 2/2/2014 2 2 2014 12 909 521838 4818326 197 40
14:00:53 3/29/2011 3 29 2011 14 655 522212 4818328 196 40
4:00:54 3/7/2011 3 7 2011 4 801 521785 4818326 197 40
4:00:54 12/29/2009 12 29 2009 4 640 522113 4818327 196 40
22:00:53 2/8/2011 2 8 2011 22 642 523486 4818332 193 40
16:00:42 3/16/2013 3 16 2013 16 658 521546 4818326 198 40
0:00:48 12/6/2012 12 6 2012 0 675 523628 4818333 192 40
2:00:42 4/2/2009 4 2 2009 2 648 521588 4818326 198 40
2:00:37 3/25/2010 3 25 2010 2 655 522753 4818330 195 40
22:00:41 1/21/2010 1 21 2010 22 646 521430 4818325 198 40
10:00:48 2/17/2013 2 17 2013 10 677 521430 4818325 198 40
20:00:54 12/25/2012 12 25 2012 20 663 522786 4818330 195 40
6:00:37 2/25/2011 2 25 2011 6 650 522670 4818329 195 40
0:00:42 4/15/2011 4 15 2011 0 659 525846 4818341 85 40
8:01:24 3/24/2013 3 24 2013 8 677 521227 4818325 198 40
22:00:14 2/18/2009 2 18 2009 22 634 521722 4818326 197 40
14:00:43 1/11/2011 1 11 2011 14 657 522591 4818329 195 40
4:01:24 3/21/2010 3 21 2010 4 647 520446 4818322 200 39
6:00:51 4/1/2009 4 1 2009 6 646 522838 4818330 194 40
4:00:53 3/19/2010 3 19 2010 4 647 522600 4818329 195 40
10:00:55 3/16/2014 3 16 2014 10 679 521437 4818326 198 40
2:00:51 2/17/2013 2 17 2013 2 663 523168 4818331 194 40
0:00:41 1/4/2010 1 4 2010 0 643 522803 4818330 195 40
6:00:23 3/7/2011 3 7 2011 6 650 521849 4818327 197 40
6:00:53 2/1/2011 2 1 2011 6 641 522046 4818328 196 40
10:00:56 3/24/2010 3 24 2010 10 647 521406 4818326 198 40
18:00:54 1/16/2011 1 16 2011 18 638 523861 4818334 192 40
8:00:54 1/8/2011 1 8 2011 8 641 521782 4818327 197 40
18:00:54 12/21/2008 12 21 2008 18 634 524269 4818335 124 39
18:00:55 12/18/2012 12 18 2012 18 671 524196 4818335 124 39



0:00:54 4/15/2012 4 15 2012 0 665 522635 4818330 195 40
16:00:41 4/14/2009 4 14 2009 16 642 526409 4818344 84 40
22:00:38 11/28/2010 11 28 2010 22 655 522729 4818330 195 40
6:00:53 4/3/2014 4 3 2014 6 909 524991 4818338 87 40
10:00:42 12/21/2012 12 21 2012 10 671 521915 4818328 197 40
2:00:48 12/29/2009 12 29 2009 2 640 522114 4818328 196 40
0:01:04 4/15/2012 4 15 2012 0 677 522679 4818330 195 40
12:00:25 12/31/2009 12 31 2009 12 641 523795 4818334 192 40
10:00:47 1/5/2009 1 5 2009 10 635 521888 4818328 197 40
6:00:56 4/2/2009 4 2 2009 6 648 521589 4818327 198 40
2:00:51 3/19/2014 3 19 2014 2 908 522818 4818331 194 40
2:00:32 4/9/2014 4 9 2014 2 907 525982 4818342 85 40
6:00:53 1/10/2011 1 10 2011 6 657 521634 4818327 197 40
4:00:48 2/16/2013 2 16 2013 4 679 523558 4818333 193 40
8:00:27 1/11/2014 1 11 2014 8 908 523385 4818333 193 40
2:00:47 4/10/2011 4 10 2011 2 654 521654 4818327 197 40
8:00:23 3/21/2011 3 21 2011 8 658 522086 4818328 196 40
4:00:54 2/24/2009 2 24 2009 4 633 522341 4818329 196 40
4:00:24 3/7/2013 3 7 2013 4 663 522874 4818331 194 40
0:00:41 1/12/2014 1 12 2014 0 909 523344 4818333 193 40
2:00:47 11/24/2010 11 24 2010 2 801 525210 4818339 87 40
16:00:40 3/26/2012 3 26 2012 16 675 521423 4818326 198 40
6:00:41 1/9/2011 1 9 2011 6 647 524260 4818336 124 39
18:00:54 1/22/2010 1 22 2010 18 644 524684 4818338 86 40
0:00:55 4/1/2009 4 1 2009 0 642 523858 4818335 192 40
2:00:53 3/21/2010 3 21 2010 2 647 520438 4818323 200 39
4:00:42 3/8/2010 3 8 2010 4 644 525111 4818339 87 40
6:00:40 1/13/2011 1 13 2011 6 655 524235 4818336 124 39
22:00:55 3/4/2011 3 4 2011 22 650 522406 4818330 195 40
10:00:48 2/18/2009 2 18 2009 10 634 521616 4818327 197 40
10:00:49 4/2/2009 4 2 2009 10 634 521336 4818326 198 40
2:00:43 2/6/2011 2 6 2011 2 655 523396 4818333 193 40
6:01:11 1/27/2010 1 27 2010 6 643 525248 4818340 88 40
10:00:42 3/22/2010 3 22 2010 10 653 522314 4818330 196 40
8:00:56 4/22/2013 4 22 2013 8 671 522515 4818330 195 40
18:00:37 1/14/2011 1 14 2011 18 650 521698 4818328 197 40
8:01:17 1/24/2010 1 24 2010 8 643 525464 4818341 88 40
14:00:15 3/11/2010 3 11 2010 14 646 521922 4818328 197 40
18:00:55 2/15/2011 2 15 2011 18 657 522679 4818331 195 40
4:00:48 3/24/2009 3 24 2009 4 642 522170 4818329 196 40
0:00:53 2/7/2011 2 7 2011 0 654 523323 4818333 193 40
4:00:49 12/23/2008 12 23 2008 4 635 524248 4818336 124 39
6:00:24 1/11/2011 1 11 2011 6 801 524084 4818336 124 39
6:00:41 12/20/2010 12 20 2010 6 801 523564 4818334 193 40
4:00:54 1/24/2010 1 24 2010 4 647 520461 4818324 200 39
2:01:11 2/21/2010 2 21 2010 2 643 525394 4818341 88 40
14:00:53 2/17/2014 2 17 2014 14 679 521759 4818328 197 40
2:00:36 1/10/2011 1 10 2011 2 638 522007 4818329 196 40
22:01:21 1/16/2011 1 16 2011 22 647 523271 4818333 193 40
16:00:26 2/12/2012 2 12 2012 16 658 521158 4818326 199 40
0:00:53 1/24/2010 1 24 2010 0 647 520450 4818324 200 39
8:00:55 4/4/2010 4 4 2010 8 653 522520 4818331 195 40
18:00:54 2/7/2013 2 7 2013 18 677 521080 4818326 199 40
2:00:59 3/8/2010 3 8 2010 2 644 525106 4818340 87 40



14:00:53 2/8/2014 2 8 2014 14 909 521382 4818327 198 40
4:00:14 12/9/2010 12 9 2010 4 647 523749 4818335 192 40
22:00:47 2/1/2012 2 1 2012 22 665 523370 4818334 193 40
0:00:41 11/19/2010 11 19 2010 0 655 523413 4818334 193 40
4:01:32 4/11/2012 4 11 2012 4 672 522545 4818331 195 40
0:00:53 12/25/2010 12 25 2010 0 639 524100 4818337 124 39
22:00:54 2/16/2014 2 16 2014 22 918 524241 4818337 124 39
8:00:55 2/7/2009 2 7 2009 8 633 525022 4818340 87 40
8:00:49 3/22/2008 3 22 2008 8 631 521662 4818328 197 40
10:00:06 2/27/2009 2 27 2009 10 633 522535 4818331 195 40
4:00:55 11/29/2010 11 29 2010 4 647 523376 4818334 193 40
14:00:23 1/10/2013 1 10 2013 14 663 524227 4818337 124 39
18:00:53 3/1/2011 3 1 2011 18 638 523735 4818335 192 40
4:00:47 1/10/2011 1 10 2011 4 638 522004 4818329 197 40
14:00:44 2/18/2009 2 18 2009 14 637 525702 4818343 85 40
0:00:29 4/7/2012 4 7 2012 0 678 526736 4818347 83 40
10:00:41 3/28/2011 3 28 2011 10 654 521809 4818329 197 40
8:00:55 3/18/2010 3 18 2010 8 801 522162 4818330 196 40
6:00:47 3/2/2014 3 2 2014 6 908 524186 4818337 124 39
18:00:55 11/28/2010 11 28 2010 18 655 522609 4818332 195 40
10:00:43 3/27/2010 3 27 2010 10 653 521973 4818330 197 40
6:00:56 12/30/2008 12 30 2008 6 634 523570 4818335 193 40
8:02:56 4/2/2009 4 2 2009 8 634 522527 4818331 195 40
8:00:55 4/3/2011 4 3 2011 8 654 522530 4818331 195 40
22:00:48 2/14/2010 2 14 2010 22 639 525069 4818340 87 40
8:00:55 2/22/2010 2 22 2010 8 646 525686 4818343 85 40
22:00:32 3/31/2009 3 31 2009 22 642 523844 4818336 192 40
10:00:53 4/21/2011 4 21 2011 10 667 524221 4818337 124 39
6:00:43 3/30/2011 3 30 2011 6 659 525814 4818343 85 40
18:00:54 12/17/2008 12 17 2008 18 632 522779 4818332 195 40
10:00:42 4/9/2010 4 9 2010 10 650 525010 4818340 87 40
0:00:38 2/17/2014 2 17 2014 0 918 524243 4818338 124 39
2:00:57 1/11/2014 1 11 2014 2 908 523358 4818334 193 40
6:00:53 1/11/2012 1 11 2012 6 663 524982 4818340 87 40
6:00:26 11/18/2013 11 18 2013 6 907 524840 4818340 87 40
8:00:55 2/13/2011 2 13 2011 8 642 524286 4818338 124 39
10:00:53 12/28/2010 12 28 2010 10 646 524156 4818337 124 39
4:01:18 12/20/2013 12 20 2013 4 908 522358 4818331 196 40
4:01:00 2/2/2012 2 2 2012 4 665 523373 4818335 193 40
10:00:40 1/10/2013 1 10 2013 10 663 524210 4818338 124 39
22:00:48 3/26/2014 3 26 2014 22 913 525286 4818342 88 40
16:00:42 12/28/2013 12 28 2013 16 917 521797 4818329 197 40
10:00:49 1/12/2012 1 12 2012 10 658 525948 4818344 85 40
12:00:53 1/9/2014 1 9 2014 12 679 524242 4818338 124 39
6:00:54 3/19/2010 3 19 2010 6 647 522597 4818332 195 40
10:00:55 2/26/2014 2 26 2014 10 909 522391 4818332 196 40
10:00:42 4/6/2008 4 6 2008 10 637 522928 4818333 194 40
16:00:41 3/22/2013 3 22 2013 16 663 522089 4818331 196 40
14:00:23 2/21/2010 2 21 2010 14 643 525986 4818345 85 40
12:00:44 3/31/2008 3 31 2008 12 637 522002 4818330 197 40
12:00:49 3/11/2010 3 11 2010 12 646 521926 4818330 197 40
10:00:54 3/28/2008 3 28 2008 10 633 521660 4818329 197 40
18:00:47 10/26/2008 10 26 2008 18 637 522485 4818332 195 40
14:01:40 2/20/2010 2 20 2010 14 639 525924 4818344 85 40



12:00:48 2/27/2009 2 27 2009 12 633 522016 4818331 196 40
18:01:12 2/20/2010 2 20 2010 18 638 525556 4818343 88 40
0:00:48 3/19/2014 3 19 2014 0 908 522824 4818333 194 40
10:00:41 3/27/2012 3 27 2012 10 666 522189 4818331 196 40
6:00:44 2/14/2012 2 14 2012 6 663 524739 4818340 86 40
10:00:47 2/18/2009 2 18 2009 10 637 525931 4818345 85 40
2:00:44 5/15/2009 5 15 2009 2 645 526727 4818348 83 40
10:00:54 12/9/2010 12 9 2010 10 642 524366 4818339 124 39
0:00:56 4/25/2009 4 25 2009 0 634 522828 4818334 194 40
4:00:54 2/7/2009 2 7 2009 4 633 525019 4818341 87 40
14:00:44 1/31/2011 1 31 2011 14 654 522467 4818332 195 40
0:00:45 3/13/2012 3 13 2012 0 666 521612 4818330 197 40
12:00:50 2/18/2009 2 18 2009 12 632 525864 4818345 85 40
22:00:56 3/5/2010 3 5 2010 22 647 525453 4818343 88 40
16:00:54 12/29/2009 12 29 2009 16 633 521454 4818329 198 40
8:00:42 3/28/2008 3 28 2008 8 634 521683 4818330 197 40
20:00:46 1/12/2014 1 12 2014 20 671 523671 4818337 192 40
14:00:42 2/18/2009 2 18 2009 14 632 525921 4818345 85 40
6:00:41 3/22/2008 3 22 2008 6 632 521683 4818330 197 40
2:00:47 2/7/2009 2 7 2009 2 633 525021 4818342 87 40
16:00:41 1/3/2011 1 3 2011 16 653 523621 4818337 192 40
2:00:54 2/27/2013 2 27 2013 2 657 521068 4818328 199 40
22:00:41 4/25/2014 4 25 2014 22 909 522889 4818334 194 40
18:00:44 2/27/2013 2 27 2013 18 657 521107 4818328 199 40
18:00:59 2/21/2010 2 21 2010 18 646 525044 4818342 87 40
10:01:20 1/27/2011 1 27 2011 10 638 522353 4818333 196 40
18:00:54 2/14/2010 2 14 2010 18 639 525070 4818342 87 40
4:00:47 11/28/2010 11 28 2010 4 638 522641 4818333 195 40
4:00:48 11/20/2013 11 20 2013 4 914 522955 4818335 194 40
10:00:54 1/3/2011 1 3 2011 10 801 521390 4818329 198 40
12:00:44 2/24/2011 2 24 2011 12 653 522681 4818334 195 40
8:00:54 3/28/2009 3 28 2009 8 633 521737 4818331 197 40
16:00:41 12/25/2012 12 25 2012 16 680 521331 4818329 198 40
14:00:41 1/9/2014 1 9 2014 14 679 524241 4818339 124 39
6:00:41 3/4/2010 3 4 2010 6 642 525537 4818344 88 40
4:01:21 2/24/2013 2 24 2013 4 663 523147 4818335 194 40
2:00:54 2/15/2012 2 15 2012 2 663 525931 4818346 85 40
4:01:22 1/25/2014 1 25 2014 4 679 523557 4818337 193 40
0:00:54 1/31/2010 1 31 2010 0 641 520547 4818327 200 39
12:00:53 2/20/2010 2 20 2010 12 639 525840 4818345 85 40
18:02:48 12/25/2011 12 25 2011 18 641 521061 4818329 199 40
8:00:47 4/14/2011 4 14 2011 8 661 521769 4818331 197 40
18:00:39 3/29/2011 3 29 2011 18 668 525190 4818343 87 40
14:01:34 3/28/2014 3 28 2014 14 679 521558 4818330 198 40
18:00:42 1/16/2011 1 16 2011 18 647 523468 4818337 193 40
14:00:53 4/14/2009 4 14 2009 14 642 526410 4818348 84 40
2:00:48 4/1/2009 4 1 2009 2 642 523855 4818338 192 40
6:01:12 4/2/2009 4 2 2009 6 644 521764 4818331 197 40
0:00:28 2/26/2010 2 26 2010 0 638 525221 4818343 88 40
6:00:29 3/15/2009 3 15 2009 6 638 522081 4818332 196 40
4:00:13 12/2/2010 12 2 2010 4 653 523358 4818336 193 40
16:00:21 12/28/2008 12 28 2008 16 632 523488 4818337 193 40
16:00:54 3/18/2014 3 18 2014 16 679 520892 4818328 199 40
14:01:42 12/28/2013 12 28 2013 14 917 521799 4818331 197 40



16:00:42 1/7/2010 1 7 2010 16 640 521429 4818330 198 40
4:00:54 3/22/2009 3 22 2009 4 645 526771 4818349 83 40
12:00:20 3/29/2011 3 29 2011 12 666 522666 4818334 195 40
6:00:47 3/27/2010 3 27 2010 6 650 525013 4818343 87 40
12:00:54 1/27/2011 1 27 2011 12 655 521999 4818332 197 40
10:00:53 3/7/2011 3 7 2011 10 801 521768 4818331 197 40
18:00:47 2/8/2011 2 8 2011 18 642 523486 4818337 193 40
18:00:55 4/7/2011 4 7 2011 18 664 524408 4818340 124 39
8:00:42 1/25/2014 1 25 2014 8 679 523562 4818337 193 40
18:01:26 2/27/2010 2 27 2010 18 640 524974 4818343 87 40
6:00:56 3/14/2009 3 14 2009 6 639 522203 4818333 196 40
14:00:29 1/4/2009 1 4 2009 14 635 521542 4818331 198 40
0:00:48 4/7/2009 4 7 2009 0 646 521323 4818330 198 40
0:00:42 4/29/2014 4 29 2014 0 917 522942 4818335 194 40
2:00:56 1/26/2011 1 26 2011 2 638 523481 4818337 193 40
6:00:56 3/30/2011 3 30 2011 6 661 525764 4818346 85 40
8:00:41 4/5/2011 4 5 2011 8 801 524007 4818339 192 40
18:00:14 3/30/2008 3 30 2008 18 633 523852 4818339 192 40
2:00:48 1/10/2011 1 10 2011 2 641 521598 4818331 198 40
18:00:54 3/22/2011 3 22 2011 18 654 523041 4818336 194 40
22:00:56 1/16/2011 1 16 2011 22 642 525029 4818343 87 40
8:00:52 12/9/2010 12 9 2010 8 641 523725 4818338 192 40
6:00:54 12/29/2009 12 29 2009 6 641 520469 4818328 200 39
4:00:54 3/27/2010 3 27 2010 4 650 525009 4818343 87 40
2:00:53 12/9/2010 12 9 2010 2 647 523742 4818339 192 40
0:00:51 1/13/2010 1 13 2010 0 638 522411 4818334 195 40
18:00:56 3/26/2010 3 26 2010 18 746 525892 4818347 85 40
22:00:44 3/31/2010 3 31 2010 22 650 522838 4818336 194 40
22:00:54 3/10/2010 3 10 2010 22 644 525528 4818345 88 40
6:00:55 1/12/2014 1 12 2014 6 909 523361 4818337 193 40
16:00:47 2/6/2009 2 6 2009 16 637 525287 4818344 88 40
0:00:42 4/1/2010 4 1 2010 0 650 522839 4818336 194 40
6:00:41 2/25/2009 2 25 2009 6 634 522619 4818335 195 40
0:00:19 3/23/2009 3 23 2009 0 633 524297 4818341 124 39
18:01:12 3/26/2010 3 26 2010 18 654 525922 4818347 85 40
22:00:54 1/11/2010 1 11 2010 22 641 521455 4818331 198 40
6:00:53 1/23/2011 1 23 2011 6 654 521755 4818332 197 40
0:00:30 4/18/2014 4 18 2014 0 907 522831 4818336 194 40
12:00:42 12/28/2010 12 28 2010 12 646 524157 4818340 124 39
18:00:54 3/29/2009 3 29 2009 18 634 521397 4818331 198 40
22:01:14 12/11/2008 12 11 2008 22 633 522651 4818335 195 40
6:00:41 3/12/2010 3 12 2010 6 644 522631 4818335 195 40
14:00:53 2/9/2014 2 9 2014 14 908 525451 4818345 88 40
16:00:47 12/20/2013 12 20 2013 16 911 524336 4818341 124 39
18:00:54 3/30/2008 3 30 2008 18 633 523847 4818340 192 40
8:00:54 1/23/2011 1 23 2011 8 654 521753 4818333 197 40
6:00:29 1/21/2013 1 21 2013 6 663 523779 4818339 192 40
6:00:21 12/23/2008 12 23 2008 6 635 524248 4818341 124 39
4:00:41 1/10/2011 1 10 2011 4 657 521632 4818332 197 40
10:00:55 1/31/2011 1 31 2011 10 641 522113 4818334 196 40
4:00:54 3/25/2010 3 25 2010 4 655 522756 4818336 195 40
12:00:26 1/10/2013 1 10 2013 12 663 524209 4818341 124 39
4:00:56 2/25/2011 2 25 2011 4 639 522612 4818336 195 40
8:00:42 12/27/2012 12 27 2012 8 663 521043 4818330 199 40



4:00:55 3/23/2010 3 23 2010 4 643 521881 4818333 197 40
2:00:54 3/19/2010 3 19 2010 2 647 522599 4818336 195 40
10:00:24 4/5/2008 4 5 2008 10 632 522534 4818335 195 40
12:00:26 2/26/2012 2 26 2012 12 658 521768 4818333 197 40
0:00:36 3/28/2012 3 28 2012 0 670 522803 4818336 195 40
4:00:33 3/4/2010 3 4 2010 4 642 525531 4818346 88 40
6:00:53 3/28/2008 3 28 2008 6 634 521667 4818333 197 40
18:00:56 1/20/2010 1 20 2010 18 638 521258 4818331 198 40
10:00:54 12/28/2012 12 28 2012 10 671 521676 4818333 197 40
22:00:37 12/26/2009 12 26 2009 22 646 522458 4818335 195 40
6:00:53 2/5/2013 2 5 2013 6 679 523959 4818341 192 40
18:00:41 4/19/2009 4 19 2009 18 644 522524 4818336 195 40
20:00:35 2/27/2014 2 27 2014 20 917 524270 4818342 124 39
6:00:54 3/7/2014 3 7 2014 6 913 526175 4818349 84 40
6:00:54 2/15/2012 2 15 2012 6 665 525924 4818348 85 40
18:00:54 2/15/2013 2 15 2013 18 679 523774 4818340 192 40
18:00:43 3/13/2011 3 13 2011 18 801 520898 4818331 199 40
4:00:53 2/25/2011 2 25 2011 4 650 522671 4818336 195 40
18:00:42 4/17/2011 4 17 2011 18 663 524620 4818343 86 40
6:00:26 11/29/2010 11 29 2010 6 653 523412 4818339 193 40
18:00:54 11/28/2010 11 28 2010 18 638 522467 4818336 195 40
2:00:53 3/12/2010 3 12 2010 2 644 522633 4818337 195 40
16:00:55 2/10/2013 2 10 2013 16 679 525268 4818346 88 40
8:00:46 3/13/2009 3 13 2009 8 640 522359 4818336 196 40
12:00:25 4/5/2008 4 5 2008 12 632 522526 4818336 195 40
22:00:42 2/6/2011 2 6 2011 22 657 523362 4818339 193 40
8:00:54 2/28/2011 2 28 2011 8 639 522020 4818335 196 40
6:01:48 3/21/2011 3 21 2011 6 650 521430 4818333 198 40
22:00:27 12/24/2012 12 24 2012 22 663 522692 4818337 195 40
18:00:41 4/8/2010 4 8 2010 18 655 525810 4818348 85 40
8:00:54 2/15/2012 2 15 2012 8 665 525929 4818349 85 40
12:00:54 12/28/2012 12 28 2012 12 671 521676 4818334 197 40
18:00:42 2/25/2010 2 25 2010 18 633 522258 4818335 196 40
18:01:15 3/31/2009 3 31 2009 18 638 522668 4818337 195 40
12:00:41 2/12/2012 2 12 2012 12 665 525889 4818348 85 40
18:03:02 12/23/2009 12 23 2009 18 641 521343 4818333 198 40
12:00:47 3/12/2011 3 12 2011 12 801 521275 4818332 198 40
6:00:43 1/8/2011 1 8 2011 6 641 521784 4818334 197 40
18:00:53 3/30/2009 3 30 2009 18 634 521493 4818333 198 40
10:00:51 4/29/2009 4 29 2009 10 646 521830 4818334 197 40
22:00:53 4/14/2012 4 14 2012 22 677 522671 4818337 195 40
4:00:56 3/12/2010 3 12 2010 4 644 522632 4818337 195 40
4:01:09 2/27/2013 2 27 2013 4 679 521462 4818333 198 40
8:00:23 2/20/2012 2 20 2012 8 658 521539 4818333 198 40
12:00:15 4/9/2011 4 9 2011 12 668 522394 4818336 196 40
18:00:37 1/9/2011 1 9 2011 18 657 520896 4818331 199 40
12:00:55 2/7/2010 2 7 2010 12 643 524280 4818343 124 39
0:00:41 12/18/2012 12 18 2012 0 680 522720 4818337 195 40
18:00:48 3/17/2011 3 17 2011 18 660 522639 4818337 195 40
4:00:55 1/4/2010 1 4 2010 4 643 522850 4818338 194 40
18:00:53 2/15/2011 2 15 2011 18 654 522695 4818337 195 40
12:00:44 3/27/2009 3 27 2009 12 633 521444 4818333 198 40
4:00:29 3/14/2009 3 14 2009 4 639 522201 4818336 196 40
16:00:44 2/15/2011 2 15 2011 16 638 522647 4818337 195 40



6:00:38 2/17/2014 2 17 2014 6 907 523891 4818342 192 40
22:00:24 12/14/2008 12 14 2008 22 633 522950 4818339 194 40
4:00:53 12/27/2009 12 27 2009 4 646 522563 4818337 195 40
0:00:44 4/22/2009 4 22 2009 0 640 525178 4818347 87 40
18:01:51 3/12/2010 3 12 2010 18 643 526142 4818350 84 40
14:00:21 3/9/2010 3 9 2010 14 641 521708 4818334 197 40
18:00:23 4/26/2011 4 26 2011 18 655 522258 4818336 196 40
14:00:41 2/19/2011 2 19 2011 14 654 521028 4818332 199 40
20:00:56 12/28/2012 12 28 2012 20 665 522781 4818338 195 40
10:00:41 4/23/2009 4 23 2009 10 642 525794 4818349 85 40
6:00:47 3/7/2013 3 7 2013 6 663 522773 4818338 195 40
22:00:44 12/27/2008 12 27 2008 22 635 523734 4818341 192 40
18:00:43 12/27/2008 12 27 2008 18 635 523737 4818342 192 40
22:00:48 3/27/2012 3 27 2012 22 670 522796 4818338 195 40
6:00:14 12/14/2008 12 14 2008 6 633 522771 4818338 195 40
10:00:43 4/10/2011 4 10 2011 10 669 522339 4818337 196 40
18:00:23 1/31/2013 1 31 2013 18 663 523345 4818340 193 40
8:00:58 1/24/2014 1 24 2014 8 671 521582 4818335 198 40
10:00:28 1/8/2010 1 8 2010 10 633 521523 4818334 198 40
22:00:53 3/30/2014 3 30 2014 22 907 522588 4818338 195 40
4:00:53 2/17/2014 2 17 2014 4 907 523888 4818342 192 40
14:00:54 4/10/2011 4 10 2011 14 659 522860 4818339 194 40
10:00:53 12/21/2008 12 21 2008 10 634 524270 4818344 124 39
2:00:46 2/25/2011 2 25 2011 2 639 522614 4818338 195 40
12:00:34 2/25/2009 2 25 2009 12 637 525733 4818349 85 40
16:00:48 2/5/2013 2 5 2013 16 675 524160 4818344 124 39
2:00:54 12/2/2010 12 2 2010 2 653 523363 4818341 193 40
2:00:56 1/12/2014 1 12 2014 2 909 523363 4818341 193 40
20:00:36 3/29/2014 3 29 2014 20 907 525204 4818347 87 40
8:00:54 3/26/2013 3 26 2013 8 677 521279 4818334 198 40
4:00:53 3/7/2011 3 7 2011 4 655 521784 4818336 197 40
8:00:47 12/20/2013 12 20 2013 8 908 522256 4818337 196 40
0:00:26 3/6/2010 3 6 2010 0 647 525459 4818349 88 40
12:00:25 1/12/2012 1 12 2012 12 658 525941 4818350 85 40
8:00:56 4/1/2008 4 1 2008 8 631 522191 4818337 196 40
16:00:42 12/23/2008 12 23 2008 16 634 524226 4818344 124 39
2:00:54 2/15/2012 2 15 2012 2 665 525919 4818350 85 40
10:00:27 4/11/2013 4 11 2013 10 658 521543 4818335 198 40
22:00:30 3/31/2009 3 31 2009 22 638 522762 4818339 195 40
20:01:07 2/12/2013 2 12 2013 20 677 521291 4818334 198 40
12:00:47 2/27/2011 2 27 2011 12 638 521565 4818335 198 40
22:01:09 11/28/2010 11 28 2010 22 638 522785 4818339 195 40
10:00:53 12/25/2011 12 25 2011 10 641 521221 4818334 198 40
20:00:49 3/15/2014 3 15 2014 20 907 521323 4818335 198 40
2:00:41 11/29/2010 11 29 2010 2 647 523405 4818342 193 40
18:00:55 3/24/2010 3 24 2010 18 643 520617 4818332 200 39
22:00:37 3/29/2009 3 29 2009 22 634 521400 4818335 198 40
18:00:26 3/3/2010 3 3 2010 18 644 524353 4818345 124 39
10:00:30 1/31/2011 1 31 2011 10 655 522491 4818339 195 40
2:00:36 12/19/2012 12 19 2012 2 658 522821 4818340 194 40
10:00:20 3/25/2011 3 25 2011 10 801 521867 4818337 197 40
8:01:09 4/2/2014 4 2 2014 8 679 521886 4818337 197 40
10:00:54 3/16/2013 3 16 2013 10 679 521403 4818335 198 40
2:00:44 4/15/2012 4 15 2012 2 677 522652 4818339 195 40



16:00:41 2/24/2011 2 24 2011 16 639 522576 4818339 195 40
6:00:24 3/21/2011 3 21 2011 6 655 521466 4818336 198 40
4:00:54 3/19/2010 3 19 2010 4 656 522645 4818339 195 40
12:00:48 2/13/2014 2 13 2014 12 908 525792 4818351 85 40
10:01:12 1/9/2014 1 9 2014 10 679 524247 4818345 124 39
18:00:47 1/11/2009 1 11 2009 18 633 523585 4818343 193 40
18:00:56 12/26/2009 12 26 2009 18 646 522458 4818339 195 40
8:00:54 3/31/2010 3 31 2010 8 640 525934 4818351 85 40
4:00:19 2/22/2009 2 22 2009 4 637 524106 4818345 124 39
0:01:25 3/11/2010 3 11 2010 0 644 525532 4818350 88 40
14:00:49 3/17/2011 3 17 2011 14 654 522082 4818338 196 40
14:00:47 2/7/2010 2 7 2010 14 643 524279 4818345 124 39
0:00:41 11/26/2010 11 26 2010 0 651 522888 4818340 194 40
0:00:53 4/3/2014 4 3 2014 0 913 524307 4818345 124 39
18:00:54 1/30/2013 1 30 2013 18 665 521029 4818334 199 40
14:00:56 3/5/2014 3 5 2014 14 907 522255 4818338 196 40
0:00:33 12/25/2013 12 25 2013 0 907 522958 4818341 194 40
8:00:48 2/20/2011 2 20 2011 8 655 521656 4818336 197 40
18:01:23 3/4/2013 3 4 2013 18 657 521313 4818335 198 40
14:00:25 2/21/2010 2 21 2010 14 646 525941 4818352 85 40
12:00:52 1/6/2010 1 6 2010 12 644 521954 4818338 197 40
0:00:51 3/31/2014 3 31 2014 0 907 522589 4818340 195 40
22:00:53 4/13/2012 4 13 2012 22 665 522595 4818340 195 40
18:00:37 11/25/2011 11 25 2011 18 667 523746 4818344 192 40
10:00:55 3/7/2011 3 7 2011 10 647 521768 4818337 197 40
6:00:53 12/2/2012 12 2 2012 6 675 525777 4818351 85 40
2:00:18 11/25/2010 11 25 2010 2 638 522228 4818339 196 40
14:00:47 1/10/2011 1 10 2011 14 639 524526 4818347 86 40
8:00:53 3/30/2011 3 30 2011 8 801 522352 4818339 196 40
14:00:48 4/5/2011 4 5 2011 14 659 525171 4818349 87 40
10:00:54 2/27/2014 2 27 2014 10 917 522322 4818339 196 40
4:00:41 1/12/2014 1 12 2014 4 908 523509 4818343 193 40
0:00:42 2/10/2013 2 10 2013 0 663 523351 4818343 193 40
2:00:54 2/16/2014 2 16 2014 2 909 521365 4818336 198 40
2:00:54 4/19/2011 4 19 2011 2 661 520894 4818335 199 40
0:00:53 3/30/2009 3 30 2009 0 634 521408 4818336 198 40
6:01:50 1/10/2013 1 10 2013 6 679 523518 4818343 193 40
8:00:35 2/25/2011 2 25 2011 8 639 522605 4818340 195 40
16:00:42 1/26/2011 1 26 2011 16 646 523030 4818342 194 40
8:01:50 12/26/2011 12 26 2011 8 650 526779 4818356 83 40
18:00:53 2/10/2013 2 10 2013 18 679 525155 4818349 87 40
18:00:22 1/1/2010 1 1 2010 18 638 525032 4818349 87 40
6:00:53 12/20/2013 12 20 2013 6 908 522261 4818339 196 40
12:00:41 4/12/2011 4 12 2011 12 665 522711 4818341 195 40
6:00:54 4/26/2008 4 26 2008 6 631 521392 4818336 198 40
8:00:44 2/19/2009 2 19 2009 8 632 525847 4818352 85 40
2:00:37 4/16/2014 4 16 2014 2 909 524978 4818349 87 40
4:00:47 11/18/2010 11 18 2010 4 650 523539 4818344 193 40
4:00:33 2/14/2012 2 14 2012 4 663 524741 4818348 86 40
18:01:05 4/3/2010 4 3 2010 18 746 525810 4818352 85 40
14:00:55 2/24/2011 2 24 2011 14 639 522573 4818340 195 40
10:00:44 12/22/2011 12 22 2011 10 650 524212 4818346 124 39
4:00:47 1/10/2011 1 10 2011 4 641 521593 4818337 198 40
18:01:28 3/26/2010 3 26 2010 18 642 525905 4818353 85 40



4:00:39 1/12/2014 1 12 2014 4 909 523364 4818343 193 40
20:00:48 3/5/2014 3 5 2014 20 918 524405 4818347 124 39
4:00:53 4/26/2008 4 26 2008 4 631 521390 4818337 198 40
12:00:53 2/8/2011 2 8 2011 12 657 525276 4818350 88 40
10:00:41 12/23/2008 12 23 2008 10 637 524193 4818346 124 39
6:00:56 4/15/2012 4 15 2012 6 677 522676 4818341 195 40
6:00:41 3/25/2010 3 25 2010 6 655 522726 4818341 195 40
12:00:36 3/5/2014 3 5 2014 12 907 522255 4818340 196 40
4:00:54 1/8/2011 1 8 2011 4 646 521309 4818337 198 40
4:00:53 3/2/2014 3 2 2014 4 918 524350 4818347 124 39
8:00:41 1/10/2011 1 10 2011 8 657 521631 4818338 197 40
22:00:53 4/6/2014 4 6 2014 22 916 521747 4818338 197 40
8:01:08 3/7/2011 3 7 2011 8 650 521911 4818339 197 40
14:00:48 4/6/2014 4 6 2014 14 679 521532 4818338 198 40
4:00:44 12/10/2012 12 10 2012 4 677 524995 4818350 87 40
12:00:20 4/1/2010 4 1 2010 12 640 524279 4818347 124 39
22:00:14 4/5/2009 4 5 2009 22 643 521417 4818337 198 40
0:00:50 12/22/2013 12 22 2013 0 907 522276 4818340 196 40
22:00:47 4/8/2012 4 8 2012 22 673 524407 4818347 124 39
12:00:53 2/17/2013 2 17 2013 12 679 526153 4818354 84 40
16:00:54 2/12/2009 2 12 2009 16 637 523262 4818343 193 40
6:00:27 11/25/2010 11 25 2010 6 647 522584 4818341 195 40
22:00:53 3/14/2009 3 14 2009 22 637 523658 4818345 192 40
2:00:41 12/10/2012 12 10 2012 2 677 524976 4818350 87 40
10:00:27 4/22/2013 4 22 2013 10 671 522492 4818341 195 40
8:00:47 4/2/2009 4 2 2009 8 646 522415 4818341 195 40
6:00:43 3/18/2009 3 18 2009 6 640 521495 4818338 198 40
16:00:36 12/29/2008 12 29 2008 16 634 523967 4818346 192 40
20:00:42 3/9/2012 3 9 2012 20 658 521437 4818338 198 40
2:00:31 12/25/2013 12 25 2013 2 907 522942 4818343 194 40
16:00:42 12/21/2010 12 21 2010 16 647 521188 4818337 199 40
20:00:53 4/4/2013 4 4 2013 20 679 522419 4818341 195 40
10:00:55 2/27/2011 2 27 2011 10 638 521564 4818338 198 40
18:00:42 3/14/2009 3 14 2009 18 637 523657 4818345 192 40
0:00:53 3/20/2009 3 20 2009 0 639 521437 4818338 198 40
22:00:30 3/22/2009 3 22 2009 22 639 523942 4818346 192 40
18:00:55 2/10/2014 2 10 2014 18 918 524240 4818348 124 39
0:00:41 1/20/2010 1 20 2010 0 640 526762 4818357 83 40
4:00:53 4/23/2010 4 23 2010 4 639 525103 4818351 87 40
14:00:49 4/2/2009 4 2 2009 14 633 521268 4818338 198 40
6:00:24 4/6/2009 4 6 2009 6 643 521455 4818338 198 40
16:00:54 12/24/2010 12 24 2010 16 650 523477 4818345 193 40
4:01:18 3/7/2011 3 7 2011 4 654 521845 4818340 197 40
10:00:55 3/7/2011 3 7 2011 10 641 521810 4818339 197 40
12:00:54 3/27/2012 3 27 2012 12 680 521892 4818340 197 40
22:00:53 4/20/2009 4 20 2009 22 640 525137 4818351 87 40
2:00:41 4/8/2012 4 8 2012 2 658 524329 4818348 124 39
8:00:41 4/16/2011 4 16 2011 8 641 522395 4818341 196 40
4:00:54 3/18/2008 3 18 2008 4 633 522731 4818343 195 40
4:00:53 2/1/2011 2 1 2011 4 647 522099 4818341 196 40
6:00:50 3/19/2010 3 19 2010 6 653 522715 4818343 195 40
10:00:55 3/26/2010 3 26 2010 10 643 524202 4818348 124 39
14:00:41 3/29/2011 3 29 2011 14 654 522663 4818343 195 40
0:00:47 12/7/2010 12 7 2010 0 650 523513 4818346 193 40



2:00:54 4/23/2010 4 23 2010 2 639 525110 4818351 87 40
14:00:54 1/25/2011 1 25 2011 14 642 523819 4818347 192 40
8:00:32 2/14/2012 2 14 2012 8 663 524771 4818350 86 40
12:00:23 11/28/2010 11 28 2010 12 655 521352 4818339 198 40
8:00:23 12/24/2012 12 24 2012 8 680 521471 4818339 198 40
18:00:55 4/7/2011 4 7 2011 18 654 524274 4818349 124 39
4:00:48 4/15/2012 4 15 2012 4 677 522652 4818343 195 40
4:00:48 2/7/2014 2 7 2014 4 908 523941 4818347 192 40
2:01:46 12/30/2009 12 30 2009 2 641 520605 4818336 200 39
0:00:54 4/9/2012 4 9 2012 0 673 524416 4818349 86 40
10:00:53 12/28/2009 12 28 2009 10 633 521892 4818341 197 40
8:00:56 12/21/2010 12 21 2010 8 638 523316 4818345 193 40
14:01:11 1/13/2013 1 13 2013 14 677 521306 4818339 198 40
6:00:41 4/1/2010 4 1 2010 6 650 522794 4818344 195 40
6:00:40 12/6/2011 12 6 2011 6 659 522650 4818343 195 40
10:01:24 1/28/2011 1 28 2011 10 638 522038 4818341 196 40
2:01:08 3/23/2014 3 23 2014 2 908 522984 4818344 194 40
12:00:25 3/27/2012 3 27 2012 12 666 522173 4818342 196 40
12:00:50 3/25/2011 3 25 2011 12 801 521882 4818341 197 40
8:00:41 12/31/2013 12 31 2013 8 909 523397 4818346 193 40
12:00:23 3/25/2011 3 25 2011 12 658 522007 4818341 196 40
12:01:09 2/17/2011 2 17 2011 12 646 525758 4818355 85 40
22:00:55 12/21/2013 12 21 2013 22 909 522171 4818342 196 40
8:00:44 3/20/2012 3 20 2012 8 658 521902 4818341 197 40
4:00:48 12/7/2010 12 7 2010 4 655 525417 4818353 88 40
8:00:46 12/27/2009 12 27 2009 8 643 522812 4818344 194 40
0:00:48 4/20/2011 4 20 2011 0 655 522778 4818344 195 40
18:00:49 2/15/2011 2 15 2011 18 650 522962 4818345 194 40
22:00:41 3/19/2009 3 19 2009 22 639 521437 4818340 198 40
4:00:53 3/19/2010 3 19 2010 4 653 522705 4818344 195 40
16:00:54 3/1/2011 3 1 2011 16 638 523734 4818347 192 40
8:00:14 12/28/2008 12 28 2008 8 633 523551 4818347 193 40
2:00:31 4/5/2009 4 5 2009 2 640 521486 4818340 198 40
6:00:41 3/26/2009 3 26 2009 6 644 522265 4818342 196 40
2:00:47 3/26/2014 3 26 2014 2 907 525786 4818355 85 40
6:00:33 3/31/2009 3 31 2009 6 635 521537 4818340 198 40
22:00:41 3/29/2011 3 29 2011 22 661 525772 4818355 85 40
8:00:53 4/16/2011 4 16 2011 8 664 522792 4818344 195 40
4:00:42 2/5/2011 2 5 2011 4 655 523959 4818348 192 40
2:00:45 11/23/2011 11 23 2011 2 662 524270 4818350 124 39
6:00:56 3/18/2014 3 18 2014 6 679 522165 4818342 196 40
22:00:47 12/22/2013 12 22 2013 22 911 525246 4818353 88 40
4:00:53 4/1/2010 4 1 2010 4 650 522789 4818345 195 40
18:01:16 3/3/2010 3 3 2010 18 639 524856 4818352 87 40
10:00:49 3/15/2010 3 15 2010 10 647 521992 4818342 197 40
6:00:54 12/29/2010 12 29 2010 6 642 523487 4818347 193 40
12:00:58 3/27/2012 3 27 2012 12 675 521849 4818342 197 40
12:00:54 1/4/2011 1 4 2011 12 801 522165 4818343 196 40
18:00:53 3/27/2011 3 27 2011 18 661 524600 4818351 86 40
6:00:48 12/26/2011 12 26 2011 6 650 526779 4818359 83 40
6:00:56 12/31/2013 12 31 2013 6 909 523395 4818347 193 40
0:00:53 4/26/2014 4 26 2014 0 909 522669 4818345 195 40
22:00:47 2/15/2011 2 15 2011 22 638 522927 4818345 194 40
16:00:56 3/30/2009 3 30 2009 16 634 521861 4818342 197 40



22:01:49 4/6/2012 4 6 2012 22 678 526730 4818359 83 40
12:00:41 1/14/2013 1 14 2013 12 679 521946 4818342 197 40
2:00:46 1/22/2010 1 22 2010 2 640 523385 4818347 193 40
14:00:43 1/1/2009 1 1 2009 14 634 524006 4818349 192 40
18:00:20 3/24/2011 3 24 2011 18 801 522799 4818345 195 40
18:00:13 3/24/2008 3 24 2008 18 637 523153 4818346 194 40
6:00:41 3/24/2009 3 24 2009 6 638 522181 4818343 196 40
12:00:53 2/8/2014 2 8 2014 12 916 521538 4818341 198 40
8:00:25 4/1/2008 4 1 2008 8 632 522196 4818343 196 40
18:00:41 4/2/2011 4 2 2011 18 659 520914 4818339 199 40
18:00:53 12/18/2008 12 18 2008 18 632 522639 4818345 195 40
20:00:48 2/5/2014 2 5 2014 20 916 523984 4818349 192 40
0:00:43 4/6/2012 4 6 2012 0 679 525889 4818356 85 40
8:00:54 3/30/2011 3 30 2011 8 654 522529 4818344 195 40
10:00:44 4/2/2009 4 2 2009 10 633 521338 4818341 198 40
2:00:54 4/1/2010 4 1 2010 2 650 522789 4818345 195 40
2:00:53 12/29/2010 12 29 2010 2 642 523487 4818348 193 40
6:00:41 3/7/2014 3 7 2014 6 917 521491 4818341 198 40
20:00:54 3/26/2014 3 26 2014 20 679 520876 4818339 199 40
20:00:55 1/31/2013 1 31 2013 20 663 523335 4818347 193 40
22:00:24 1/30/2009 1 30 2009 22 632 521505 4818341 198 40
12:00:43 1/10/2012 1 10 2012 12 658 524206 4818350 124 39
18:00:54 1/9/2011 1 9 2011 18 657 520887 4818339 199 40
22:00:53 4/19/2011 4 19 2011 22 655 522779 4818346 195 40
18:00:54 2/16/2013 2 16 2013 18 675 523751 4818349 192 40
2:00:54 3/19/2010 3 19 2010 2 653 522770 4818346 195 40
22:00:48 2/5/2014 2 5 2014 22 916 523989 4818350 192 40
14:00:53 2/8/2014 2 8 2014 14 679 521376 4818341 198 40
2:00:25 4/9/2011 4 9 2011 2 663 521760 4818342 197 40
2:00:16 11/28/2010 11 28 2010 2 655 522528 4818345 195 40
22:00:55 12/28/2008 12 28 2008 22 633 523497 4818348 193 40
18:00:31 4/2/2011 4 2 2011 18 647 520764 4818339 200 39
4:00:50 2/5/2010 2 5 2010 4 633 523311 4818348 193 40
10:00:56 11/28/2010 11 28 2010 10 655 521356 4818341 198 40
18:00:54 1/9/2011 1 9 2011 18 641 520890 4818340 199 40
14:00:56 2/17/2011 2 17 2011 14 646 525775 4818357 85 40
0:00:55 11/29/2010 11 29 2010 0 647 523413 4818348 193 40
18:00:52 2/24/2011 2 24 2011 18 650 523591 4818349 193 40
2:00:42 11/19/2010 11 19 2010 2 650 524321 4818351 124 39
4:00:54 2/6/2014 2 6 2014 4 916 524035 4818350 124 39
22:00:27 12/21/2013 12 21 2013 22 907 522275 4818344 196 40
2:00:27 3/26/2009 3 26 2009 2 644 522244 4818344 196 40
14:00:46 3/16/2014 3 16 2014 14 907 521445 4818342 198 40
4:00:26 11/30/2010 11 30 2010 4 646 525359 4818355 88 40
8:00:48 4/2/2008 4 2 2008 8 634 522097 4818344 196 40
8:00:55 3/20/2013 3 20 2013 8 677 521996 4818343 197 40
10:00:47 3/1/2013 3 1 2013 10 657 522126 4818344 196 40
22:00:41 2/26/2009 2 26 2009 22 637 526779 4818361 83 40
4:00:55 12/26/2011 12 26 2011 4 650 526782 4818361 83 40
12:00:53 3/20/2013 3 20 2013 12 677 522135 4818344 196 40
8:00:53 4/22/2008 4 22 2008 8 632 523904 4818350 192 40
10:00:47 2/6/2011 2 6 2011 10 639 525508 4818356 88 40
2:00:54 3/20/2012 3 20 2012 2 666 521488 4818342 198 40
6:00:48 1/20/2010 1 20 2010 6 640 526428 4818360 83 40



16:00:49 2/26/2009 2 26 2009 16 637 526409 4818360 84 40
8:02:08 1/29/2010 1 29 2010 8 641 520470 4818339 200 39
16:00:41 3/27/2009 3 27 2009 16 633 521232 4818341 198 40
4:00:54 12/29/2010 12 29 2010 4 642 523489 4818349 193 40
18:00:54 2/26/2009 2 26 2009 18 637 526780 4818361 83 40
20:00:15 4/6/2011 4 6 2011 20 666 525868 4818358 85 40
0:00:53 1/17/2011 1 17 2011 0 647 523286 4818348 193 40
2:00:50 12/9/2011 12 9 2011 2 667 524573 4818353 86 40
18:00:44 1/30/2009 1 30 2009 18 632 521506 4818342 198 40
14:00:51 3/20/2014 3 20 2014 14 909 521445 4818342 198 40
2:00:47 12/31/2009 12 31 2009 2 639 523422 4818349 193 40
4:00:18 3/29/2012 3 29 2012 4 676 523308 4818348 193 40
18:00:53 2/12/2010 2 12 2010 18 646 523965 4818351 192 40
0:00:54 12/31/2009 12 31 2009 0 644 523363 4818349 193 40
16:01:12 3/1/2011 3 1 2011 16 639 523725 4818350 192 40
18:00:43 3/24/2010 3 24 2010 18 657 520663 4818340 200 39
8:00:49 3/25/2009 3 25 2009 8 644 522046 4818344 196 40
12:00:54 3/28/2011 3 28 2011 12 650 521770 4818343 197 40
10:00:41 2/10/2013 2 10 2013 10 680 524732 4818354 86 40
18:00:53 3/10/2014 3 10 2014 18 907 522250 4818345 196 40
6:00:56 2/19/2010 2 19 2010 6 639 525151 4818355 87 40
22:00:56 12/24/2013 12 24 2013 22 909 521319 4818342 198 40
6:00:56 3/2/2014 3 2 2014 6 918 524347 4818352 124 39
22:00:47 12/8/2008 12 8 2008 22 633 522692 4818347 195 40
18:00:47 3/2/2011 3 2 2011 18 642 523701 4818350 192 40
2:00:45 2/5/2010 2 5 2010 2 633 523310 4818349 193 40
12:00:31 1/11/2011 1 11 2011 12 641 522616 4818347 195 40
16:01:07 12/21/2013 12 21 2013 16 909 522070 4818345 196 40
4:00:41 12/30/2009 12 30 2009 4 644 522723 4818347 195 40
14:00:52 1/12/2014 1 12 2014 14 908 523978 4818351 192 40
8:00:55 1/15/2010 1 15 2010 8 646 522650 4818347 195 40
4:00:44 3/26/2009 3 26 2009 4 644 522263 4818345 196 40
14:01:04 2/1/2012 2 1 2012 14 665 522503 4818346 195 40
8:00:50 12/11/2008 12 11 2008 8 634 525053 4818355 87 40
6:00:48 3/30/2011 3 30 2011 6 660 525821 4818358 85 40
10:01:18 2/20/2011 2 20 2011 10 801 521792 4818344 197 40
18:00:28 2/15/2011 2 15 2011 18 657 522541 4818347 195 40
20:00:30 2/26/2013 2 26 2013 20 666 523626 4818350 192 40
4:00:38 1/18/2010 1 18 2010 4 633 521403 4818343 198 40
10:01:07 2/12/2012 2 12 2012 10 665 525757 4818358 85 40
7:19:55 12/15/2012 12 15 2012 7 641 525445 4818357 88 40
18:00:45 3/30/2012 3 30 2012 18 680 525684 4818358 85 40
6:00:53 12/27/2009 12 27 2009 6 643 522768 4818348 195 40
4:00:35 3/24/2009 3 24 2009 4 638 522183 4818346 196 40
0:00:53 3/6/2009 3 6 2009 0 637 523961 4818352 192 40
10:00:53 4/23/2014 4 23 2014 10 913      521805  4818345 197     40
22:01:11        2/21/2010       2       21      2010    22      639     525178  4818357 87      40
20:00:56        4/8/2014        4       8       2014    20      917     523012  4818349 194     40
10:00:54        2/14/2012       2       14      2012    10      663     525928  4818359 85      40
12:00:54        12/28/2009      12      28      2009    12      646     521874  4818345 197     40
6:00:47 1/29/2010       1       29      2010    6       641     520474  4818341 200     39
10:00:15        3/27/2009       3       27      2009    10      633     521450  4818344 198     40
0:00:33 11/26/2010      11      26      2010    0       641     521454  4818344 198     40
12:00:44        4/11/2011       4       11      2011    12      664     522154  4818346 196     40



14:00:45        2/9/2014        2       9       2014    14      907     525478  4818358 88      40
12:00:32        4/10/2011       4       10      2011    12      655     522764  4818348 195     40
22:00:53        4/25/2011       4       25      2011    22      666     525870  4818359 85      40
8:00:09 4/25/2008       4       25      2008    8       634     521742  4818345 197     40
0:00:42 11/29/2010      11      29      2010    0       653     523392  4818351 193     40
0:00:47 12/31/2013      12      31      2013    0       908     523692  4818352 192     40
6:00:54 1/18/2010       1       18      2010    6       633     521401  4818344 198     40
10:00:10        2/20/2010       2       20      2010    10      639     525826  4818360 85      40
10:00:47        2/27/2013       2       27      2013    10      671     521715  4818345 197     40
12:00:54        1/4/2011        1       4       2011    12      646     522118  4818346 196     40
12:00:56        3/20/2013       3       20      2013    12      663     522085  4818346 196     40
22:00:41        4/15/2012       4       15      2012    22      671     522726  4818349 195     40
12:00:53        12/22/2011      12      22      2011    12      650     524210  4818354 124     39
0:00:56 1/27/2010       1       27      2010    0       643     525079  4818357 87      40
6:00:08 2/21/2011       2       21      2011    6       655     521895  4818346 197     40
16:00:47        2/8/2009        2       8       2009    16      637     524018  4818353 124     39
2:00:23 2/28/2010       2       28      2010    2       639     525385  4818358 88      40
18:00:48        2/18/2010       2       18      2010    18      633     524262  4818354 124     39
22:00:53        4/2/2014        4       2       2014    22      916     524995  4818357 87      40
2:00:42 12/15/2008      12      15      2008    2       633     522981  4818350 194     40
2:00:41 3/30/2009       3       30      2009    2       634     521403  4818344 198     40
4:00:53 3/13/2010       3       13      2010    4       644     522730  4818349 195     40
6:00:47 12/7/2010       12      7       2010    6       650     523581  4818352 193     40
0:00:56 4/21/2009       4       21      2009    0       640     525131  4818357 87      40
4:00:47 12/24/2012      12      24      2012    4       680     521406  4818345 198     40
6:00:44 2/2/2010        2       2       2010    6       633     523342  4818351 193     40
22:00:54        2/12/2010       2       12      2010    22      646     523967  4818353 192     40
14:00:53        12/11/2010      12      11      2010    14      650     524532  4818355 86      40
6:00:53 3/18/2014       3       18      2014    6       914     522167  4818347 196     40
2:00:55 2/17/2014       2       17      2014    2       918     524272  4818355 124     39
16:00:54        1/26/2014       1       26      2014    16      909     521580  4818345 198     40
0:00:53 12/29/2010      12      29      2010    0       642     523486  4818352 193     40
6:00:56 3/4/2010        3       4       2010    6       640     525305  4818358 88      40
6:00:48 2/24/2009       2       24      2009    6       633     522300  4818348 196     40
22:00:41        3/3/2010        3       3       2010    22      644     524375  4818355 124     39
22:01:13        3/25/2014       3       25      2014    22      917     520722  4818343 200     39
10:00:37        3/28/2011       3       28      2011    10      650     521767  4818346 197     40
16:00:42        4/10/2011       4       10      2011    16      655     522766  4818350 195     40
4:00:55 2/28/2010       2       28      2010    4       639     525391  4818359 88      40
8:00:53 3/18/2013       3       18      2013    8       679     524598  4818356 86      40
22:00:25        3/5/2009        3       5       2009    22      637     523962  4818354 192     40
8:00:56 4/2/2008        4       2       2008    8       631     522004  4818347 196     40
12:00:54        2/21/2010       2       21      2010    12      643     525974  4818361 85      40
22:00:41        4/23/2008       4       23      2008    22      633     522654  4818349 195     40
16:00:26        2/12/2010       2       12      2010    16      647     524373  4818355 124     39
18:00:48        2/21/2010       2       21      2010    18      633     525255  4818359 88      40
12:00:42        1/13/2010       1       13      2010    12      646     522033  4818347 196     40
10:00:41        1/27/2011       1       27      2011    10      654     522079  4818347 196     40
12:00:54        3/6/2011        3       6       2011    12      655     521683  4818346 197     40
18:00:47        2/15/2013       2       15      2013    18      663     523655  4818353 192     40
8:00:53 1/27/2010       1       27      2010    8       643     525242  4818359 88      40
6:00:44 3/18/2008       3       18      2008    6       633     522661  4818350 195     40
12:00:48        12/21/2012      12      21      2012    12      677     521926  4818347 197     40
18:00:41        12/28/2008      12      28      2008    18      633     523491  4818352 193     40



4:00:48 3/4/2010        3       4       2010    4       643     524407  4818356 124     39
0:00:47 12/28/2011      12      28      2011    0       650     523557  4818353 193     40
4:00:41 4/6/2012        4       6       2012    4       679     525814  4818361 85      40
16:00:55        3/26/2008       3       26      2008    16      633     522325  4818349 196     40
6:00:48 2/1/2011        2       1       2011    6       647     522097  4818348 196     40
8:00:31 1/18/2010       1       18      2010    8       633     521407  4818346 198     40
4:00:32 2/19/2010       2       19      2010    4       639     525150  4818359 87      40
22:00:31        3/12/2010       3       12      2010    22      801     525979  4818362 85      40
16:00:22        2/3/2011        2       3       2011    16      657     522479  4818349 195     40
14:00:53        2/7/2011        2       7       2011    14      642     525864  4818362 85      40
18:01:02        1/20/2010       1       20      2010    18      646     521414  4818346 198     40
18:00:59        2/10/2014       2       10      2014    18      907     523626  4818353 192     40
4:02:06 1/24/2010       1       24      2010    4       641     520426  4818343 200     39
2:01:18 4/6/2012        4       6       2012    2       679     525884  4818362 85      40
12:02:03        1/31/2011       1       31      2011    12      647     522477  4818350 195     40
12:01:08        4/17/2013       4       17      2013    12      671     524639  4818357 86      40
6:00:57 12/27/2012      12      27      2012    6       663     521034  4818345 199     40
12:00:36        2/25/2009       2       25      2009    12      632     521480  4818346 198     40
14:00:41        3/31/2008       3       31      2008    14      632     521054  4818345 199     40
4:00:54 3/31/2009       3       31      2009    4       635     521537  4818347 198     40
18:00:42        3/30/2012       3       30      2012    18      675     525849  4818362 85      40
2:00:51 3/15/2010       3       15      2010    2       650     526177  4818363 84      40
10:01:25        1/31/2011       1       31      2011    10      638     522237  4818349 196     40
10:00:22        3/9/2013        3       9       2013    10      658     521919  4818348 197     40
18:00:56        12/27/2011      12      27      2011    18      650     523560  4818354 193     40
2:00:26 11/29/2010      11      29      2010    2       638     522862  4818351 194     40
18:00:53        3/27/2009       3       27      2009    18      634     521301  4818346 198     40
4:00:47 4/2/2008        4       2       2008    4       634     521660  4818347 197     40
4:00:42 4/3/2010        4       3       2010    4       639     525479  4818361 88      40
14:00:44        4/10/2011       4       10      2011    14      664     522920  4818352 194     40
12:00:49        2/15/2011       2       15      2011    12      657     522592  4818351 195     40
8:00:44 3/12/2010       3       12      2010    8       642     522219  4818349 196     40
2:00:46 4/7/2009        4       7       2009    2       646     521237  4818346 198     40
18:00:55        2/5/2014        2       5       2014    18      907     523938  4818355 192     40
2:00:53 12/14/2008      12      14      2008    2       634     522245  4818350 196     40
2:00:42 4/21/2009       4       21      2009    2       640     525140  4818360 87      40
2:00:53 12/31/2013      12      31      2013    2       909     523392  4818354 193     40
8:00:53 3/12/2011       3       12      2011    8       650     522158  4818349 196     40
14:00:25        1/27/2011       1       27      2011    14      654     521935  4818349 197     40
8:00:47 3/28/2011       3       28      2011    8       666     522616  4818351 195     40
14:00:49        2/4/2012        2       4       2012    14      665     524965  4818359 87      40
8:00:54 4/10/2011       4       10      2011    8       665 522811 4818352 194 40
18:00:55 2/27/2010 2 27 2010 18 642 525243 4818361 88 40
0:00:41 1/31/2009 1 31 2009 0 632 521507 4818348 198 40
8:01:12 1/27/2011 1 27 2011 8 639 524457 4818358 86 40
8:00:54 1/31/2011 1 31 2011 8 646 525020 4818360 87 40
4:00:41 11/28/2010 11 28 2010 4 655 522561 4818351 195 40
12:00:38 1/11/2011 1 11 2011 12 647 524543 4818358 86 40
10:01:49 3/10/2010 3 10 2010 10 641 521869 4818349 197 40
0:00:48 12/22/2013 12 22 2013 0 909 522038 4818350 196 40
6:00:48 2/26/2010 2 26 2010 6 640 525412 4818362 88 40
18:01:24 4/2/2010 4 2 2010 18 746 525672 4818363 85 40
14:00:44 3/27/2009 3 27 2009 14 633 521336 4818347 198 40
4:00:54 4/28/2013 4 28 2013 4 658 524289 4818357 124 39



6:00:54 4/2/2008 4 2 2008 6 634 521661 4818349 197 40
18:00:25 3/21/2009 3 21 2009 18 643 520826 4818346 199 40
4:00:53 2/23/2010 2 23 2010 4 643 525254 4818361 88 40
10:00:42 4/9/2011 4 9 2011 10 659 521822 4818349 197 40
18:00:54 3/28/2011 3 28 2011 18 663 522837 4818353 194 40
10:00:54 3/26/2009 3 26 2009 10 640 521729 4818349 197 40
6:00:53 12/18/2012 12 18 2012 6 670 524440 4818358 86 40
10:00:53 3/20/2011 3 20 2011 10 665 521811 4818349 197 40
2:00:54 2/26/2010 2 26 2010 2 640 525413 4818362 88 40
4:00:36 12/31/2013 12 31 2013 4 909 523391 4818355 193 40
14:00:21 11/28/2010 11 28 2010 14 646 521693 4818349 197 40
14:00:50 12/26/2008 12 26 2008 14 632 521507 4818348 198 40
10:00:19 4/7/2012 4 7 2012 10 666 526320 4818366 84 40
0:01:02 3/26/2014 3 26 2014 0 907 525790 4818363 85 40
16:00:24 1/25/2014 1 25 2014 16 671 521651 4818349 197 40
10:00:41 1/4/2011 1 4 2011 10 801 521793 4818349 197 40
2:00:54 2/27/2013 2 27 2013 2 666 523570 4818355 193 40
18:00:43 1/29/2009 1 29 2009 18 632 522126 4818351 196 40
2:00:39 12/7/2010 12 7 2010 2 650 523536 4818355 193 40
6:00:53 3/10/2009 3 10 2009 6 637 523587 4818356 193 40
18:00:42 4/10/2011 4 10 2011 18 664 522906 4818353 194 40
6:00:41 4/2/2014 4 2 2014 6 908 522087 4818351 196 40
6:00:53 2/6/2014 2 6 2014 6 916 524028 4818357 124 39
22:00:48 3/5/2010 3 5 2010 22 640 525489 4818363 88 40
2:00:54 3/31/2009 3 31 2009 2 635 521534 4818349 198 40
10:00:23 3/27/2012 3 27 2012 10 658 522159 4818351 196 40
0:00:50 4/24/2008 4 24 2008 0 633 522647 4818353 195 40
18:00:56 12/29/2013 12 29 2013 18 917 520738 4818347 200 39
0:00:50 12/25/2012 12 25 2012 0 663 522783 4818353 195 40
18:01:14 4/1/2009 4 1 2009 18 648 521600 4818349 198 40
16:01:18 2/11/2009 2 11 2009 16 634 523511 4818356 193 40
2:00:51 3/15/2014 3 15 2014 2 909 521383 4818349 198 40
0:00:41 12/28/2008 12 28 2008 0 635 523671 4818356 192 40
0:00:55 3/21/2010 3 21 2010 0 640 525150 4818362 87 40
2:00:22 3/6/2009 3 6 2009 2 637 523959 4818357 192 40
16:00:55 3/17/2011 3 17 2011 16 801 522230 4818352 196 40
10:01:24 2/26/2014 2 26 2014 10 917 522357 4818352 196 40
2:00:56 4/8/2012 4 8 2012 2 671 524378 4818359 124 39
6:00:47 3/25/2010 3 25 2010 6 657 521446 4818349 198 40
16:00:44 3/5/2009 3 5 2009 16 633 522095 4818351 196 40
0:00:57 4/16/2014 4 16 2014 0 917 525675 4818364 85 40
2:00:47 1/25/2014 1 25 2014 2 679 523581 4818356 193 40
0:00:43 5/1/2008 5 1 2008 0 634 523700 4818357 192 40
2:00:56 3/6/2013 3 6 2013 2 671 521731 4818350 197 40
16:01:12 12/25/2009 12 25 2009 16 640 521198 4818348 199 40
10:00:48 3/29/2011 3 29 2011 10 664 522248 4818352 196 40
14:00:53 1/3/2011 1 3 2011 14 639 521935 4818351 197 40
20:00:20 2/9/2013 2 9 2013 20 663 523294 4818356 193 40
4:00:53 2/26/2010 2 26 2010 4 640 525413 4818363 88 40
22:00:45 4/21/2012 4 21 2012 22 672 522650 4818353 195 40
16:00:42 4/10/2011 4 10 2011 16 664 522913 4818354 194 40
8:01:59 12/27/2009 12 27 2009 8 646 522306 4818352 196 40
12:00:54 12/28/2009 12 28 2009 12 633 521888 4818351 197 40
0:00:41 3/6/2010 3 6 2010 0 642 525419 4818363 88 40



10:00:53 1/31/2011 1 31 2011 10 801 522402 4818353 196 40
4:00:54 2/11/2013 2 11 2013 4 677 521191 4818349 199 40
8:00:43 12/19/2012 12 19 2012 8 658 522662 4818354 195 40
4:00:50 4/3/2012 4 3 2012 4 670 525516 4818364 88 40
18:00:50 2/23/2011 2 23 2011 18 647 523304 4818356 193 40
18:00:36 2/21/2010 2 21 2010 18 639 525306 4818363 88 40
8:00:53 3/14/2009 3 14 2009 8 640 521917 4818351 197 40
4:01:12 11/28/2010 11 28 2010 4 801 522310 4818353 196 40
22:00:47 1/6/2010 1 6 2010 22 633 521443 4818350 198 40
12:00:47 2/5/2011 2 5 2011 12 650 521421 4818350 198 40
8:00:52 3/25/2010 3 25 2010 8 657 521455 4818350 198 40
18:00:42 12/4/2008 12 4 2008 18 633 524450 4818360 86 40
6:00:53 12/24/2012 12 24 2012 6 680 521413 4818350 198 40
6:00:47 4/2/2008 4 2 2008 6 632 521644 4818351 197 40
8:00:47 3/28/2008 3 28 2008 8 633 521763 4818351 197 40
6:00:56 12/21/2010 12 21 2010 6 638 523348 4818357 193 40
20:00:31 4/22/2014 4 22 2014 20 913 524471 4818361 86 40
12:00:54 11/28/2010 11 28 2010 12 646 521687 4818351 197 40
22:00:55 2/20/2010 2 20 2010 22 638 525529 4818365 88 40
10:00:51 3/27/2012 3 27 2012 10 663 522199 4818353 196 40
0:00:54 12/10/2008 12 10 2008 0 633 525824 4818366 85 40
0:01:17 3/14/2014 3 14 2014 0 907 521202 4818350 198 40
14:00:54 1/12/2014 1 12 2014 14 917 523880 4818359 192 40
8:00:41 4/11/2011 4 11 2011 8 659 522400 4818354 196 40
2:00:49 2/26/2010 2 26 2010 2 639 525481 4818365 88 40
4:00:49 12/7/2010 12 7 2010 4 650 523544 4818357 193 40
18:00:50 4/20/2008 4 20 2008 18 633 525201 4818363 87 40
4:00:47 2/5/2013 2 5 2013 4 679 523887 4818359 192 40
6:00:23 3/23/2010 3 23 2010 6 643 521892 4818352 197 40
0:00:42 12/23/2009 12 23 2009 0 638 522245 4818353 196 40
4:00:42 2/2/2010 2 2 2010 4 633 523342 4818357 193 40
8:00:42 1/1/2010 1 1 2010 8 633 524238 4818360 124 39
18:00:44 3/28/2012 3 28 2012 18 663 522201 4818353 196 40
18:00:53 3/24/2014 3 24 2014 18 917 522444 4818354 195 40
10:00:54 1/14/2013 1 14 2013 10 679 521896 4818352 197 40
18:00:52 3/27/2009 3 27 2009 18 633 521229 4818350 198 40
16:00:15 12/26/2008 12 26 2008 16 632 521478 4818351 198 40
22:01:12 3/17/2008 3 17 2008 22 633 523394 4818358 193 40
2:00:44 1/12/2014 1 12 2014 2 908 523521 4818358 193 40
4:01:13 1/20/2010 1 20 2010 4 640 526484 4818369 83 40
16:00:41 1/27/2011 1 27 2011 16 642 523931 4818360 192 40
12:00:53 2/6/2011 2 6 2011 12 638 525405 4818365 88 40
12:00:54 2/17/2011 2 17 2011 12 642 526043 4818367 84 40
8:00:54 4/2/2009 4 2 2009 8 644 522318 4818354 196 40
0:00:55 4/2/2009 4 2 2009 0 634 521386 4818351 198 40
22:01:08 11/18/2010 11 18 2010 22 655 523392 4818358 193 40
18:00:11 12/28/2012 12 28 2012 18 671 522720 4818356 195 40
6:00:49 4/24/2012 4 24 2012 6 672 522621 4818355 195 40
0:00:29 1/1/2013 1 1 2013 0 663 522785 4818356 195 40
4:00:48 2/21/2011 2 21 2011 4 655 521909 4818353 197 40
10:00:43 12/20/2008 12 20 2008 10 635 525772 4818367 85 40
14:00:41 2/8/2009 2 8 2009 14 637 524003 4818360 192 40
2:00:54 4/8/2012 4 8 2012 2 670 525515 4818366 88 40
2:00:53 4/25/2013 4 25 2013 2 679 522080 4818354 196 40



6:00:48 2/5/2010 2 5 2010 6 633 523297 4818358 193 40
8:00:53 2/25/2011 2 25 2011 8 653 522591 4818356 195 40
14:00:53 3/31/2010 3 31 2010 14 641 524299 4818361 124 39
2:00:47 3/16/2009 3 16 2009 2 634 523312 4818358 193 40
20:00:54 1/12/2012 1 12 2012 20 663 523535 4818359 193 40
18:00:47 3/30/2011 3 30 2011 18 660 523966 4818361 192 40
22:00:47 3/28/2011 3 28 2011 22 668 524387 4818362 124 39
22:00:53 12/26/2009 12 26 2009 22 643 522632 4818356 195 40
14:00:54 12/23/2008 12 23 2008 14 634 524206 4818361 124 39
0:00:22 2/26/2010 2 26 2010 0 639 525479 4818366 88 40
20:00:43 12/22/2013 12 22 2013 20 911 525080 4818365 87 40
8:00:53 11/28/2010 11 28 2010 8 638 522175 4818355 196 40
8:00:54 3/22/2009 3 22 2009 8 642 522176 4818355 196 40
12:00:38 3/10/2010 3 10 2010 12 641 521887 4818354 197 40
6:02:12 12/13/2013 12 13 2013 6 914 520845 4818350 199 40
6:00:47 2/23/2010 2 23 2010 6 643 525251 4818366 88 40
20:00:52 3/18/2012 3 18 2012 20 666 523052 4818358 194 40
22:00:55 12/30/2013 12 30 2013 22 908 523699 4818360 192 40
0:00:43 3/31/2009 3 31 2009 0 635 521501 4818353 198 40
22:00:38 4/17/2012 4 17 2012 22 666 522523 4818356 195 40
2:01:01 4/3/2014 4 3 2014 2 916 525364 4818366 88 40
6:00:53 1/20/2012 1 20 2012 6 663 523535 4818359 193 40
12:00:30 12/20/2008 12 20 2008 12 635 525772 4818368 85 40
6:00:53 3/24/2014 3 24 2014 6 916 522111 4818355 196 40
2:00:54 12/28/2008 12 28 2008 2 635 523671 4818360 192 40
18:00:23 2/6/2011 2 6 2011 18 657 523247 4818359 193 40
4:00:25 3/29/2011 3 29 2011 4 668 524381 4818363 124 39
18:00:34 3/31/2009 3 31 2009 18 646 522536 4818356 195 40
4:00:41 3/14/2014 3 14 2014 4 909 522539 4818356 195 40
16:00:53 4/5/2013 4 5 2013 16 679 522686 4818357 195 40
2:00:43 3/24/2008 3 24 2008 2 637 523005 4818358 194 40
16:00:54 4/6/2014 4 6 2014 16 907 522294 4818356 196 40
8:00:47 4/17/2011 4 17 2011 8 654 522543 4818357 195 40
6:00:54 12/27/2009 12 27 2009 6 646 522314 4818356 196 40
22:00:33 2/24/2011 2 24 2011 22 642 523497 4818360 193 40
8:00:36 4/2/2009 4 2 2009 8 633 522571 4818357 195 40
2:00:43 2/9/2011 2 9 2011 2 638 523320 4818359 193 40
18:00:49 12/29/2009 12 29 2009 18 633 521182 4818352 199 40
0:00:53 1/9/2014 1 9 2014 0 909 525416 4818367 88 40
12:00:48 2/14/2012 2 14 2012 12 663 526011 4818369 85 40
4:01:03 12/27/2012 12 27 2012 4 663 521030 4818352 199 40
4:00:54 2/26/2010 2 26 2010 4 639 525478 4818367 88 40
2:01:12 2/6/2014 2 6 2014 2 916 524027 4818362 124 39
22:00:38 11/19/2013 11 19 2013 22 907 524310 4818363 124 39
18:01:17 3/29/2010 3 29 2010 18 640 526059 4818370 84 40
10:00:55 11/28/2010 11 28 2010 10 646 521688 4818354 197 40
4:00:53 3/20/2012 3 20 2012 4 666 521502 4818354 198 40
4:00:53 3/30/2008 3 30 2008 4 632 521663 4818354 197 40
18:00:45 2/1/2010 2 1 2010 18 633 523042 4818359 194 40
8:00:54 12/9/2011 12 9 2011 8 667 524481 4818364 86 40
2:00:53 12/22/2013 12 22 2013 2 908 521370 4818353 198 40
12:00:44 3/9/2014 3 9 2014 12 907 521559 4818354 198 40
8:00:49 12/21/2010 12 21 2010 8 646 523641 4818361 192 40
10:00:48 3/4/2014 3 4 2014 10 913 526511 4818372 83 40



18:00:43 3/26/2009 3 26 2009 18 638 521311 4818353 198 40
8:00:38 3/7/2011 3 7 2011 8 801 521930 4818355 197 40
0:01:23 3/16/2009 3 16 2009 0 634 523320 4818360 193 40
16:00:49 1/6/2010 1 6 2010 16 633 521452 4818354 198 40
8:00:49 4/4/2011 4 4 2011 8 641 522006 4818356 196 40
4:00:54 2/25/2011 2 25 2011 4 642 523447 4818360 193 40
0:00:41 2/4/2009 2 4 2009 0 637 524895 4818366 87 40
2:00:55 12/7/2010 12 7 2010 2 639 525348 4818367 88 40
2:00:36 4/15/2012 4 15 2012 2 671 522461 4818357 195 40
22:00:30 3/22/2010 3 22 2010 22 746 524389 4818364 124 39
22:00:44 4/3/2011 4 3 2011 22 666 525283 4818367 88 40
4:00:18 12/15/2008 12 15 2008 4 634 523633 4818361 192 40
12:00:56 2/2/2014 2 2 2014 12 671 521770 4818355 197 40
6:00:53 3/23/2010 3 23 2010 6 657 521889 4818356 197 40
12:00:48 4/23/2009 4 23 2009 12 640 524302 4818364 124 39
6:00:23 4/3/2012 4 3 2012 6 670 525513 4818368 88 40
12:00:41 3/27/2012 3 27 2012 12 677 522082 4818356 196 40
18:00:56 12/26/2009 12 26 2009 18 643 522604 4818358 195 40
0:00:47 2/6/2014 2 6 2014 0 916 524028 4818363 124 39
22:00:24 12/8/2013 12 8 2013 22 911 525446 4818368 88 40
22:00:54 12/31/2009 12 31 2009 22 637 523952 4818363 192 40
22:00:20 12/27/2011 12 27 2011 22 650 523556 4818361 193 40
8:00:54 3/25/2009 3 25 2009 8 648 522192 4818357 196 40
0:00:46 12/31/2013 12 31 2013 0 909 523398 4818361 193 40
20:00:23 4/24/2013 4 24 2013 20 679 522661 4818358 195 40
4:00:12 12/25/2013 12 25 2013 4 914 520945 4818353 199 40
22:00:53 12/19/2013 12 19 2013 22 917 522130 4818357 196 40
16:00:42 1/11/2011 1 11 2011 16 657 522540 4818358 195 40
12:00:53 12/11/2010 12 11 2010 12 650 524522 4818365 86 40
0:00:56 1/19/2010 1 19 2010 0 642 525623 4818369 85 40
14:00:43 2/20/2010 2 20 2010 14 647 525895 4818370 85 40
0:00:25 4/17/2008 4 17 2008 0 636 520993 4818353 199 40
4:00:54 3/27/2010 3 27 2010 4 801 525009 4818367 87 40
4:00:53 3/24/2014 3 24 2014 4 916 522112 4818357 196 40
6:00:56 1/12/2014 1 12 2014 6 908 523536 4818362 193 40
2:00:54 4/4/2011 4 4 2011 2 666 525286 4818368 88 40
0:00:54 1/7/2010 1 7 2010 0 633 521442 4818355 198 40
4:00:47 3/28/2011 3 28 2011 4 666 522926 4818360 194 40
0:00:24 12/25/2008 12 25 2008 0 633 525278 4818368 88 40
18:00:48 12/28/2008 12 28 2008 18 635 523582 4818362 193 40
20:01:18 2/5/2014 2 5 2014 20 907 523907 4818363 192 40
18:00:11 4/7/2011 4 7 2011 18 801 524424 4818365 86 40
0:00:53 4/5/2014 4 5 2014 0 907 522833 4818360 194 40
0:00:53 4/14/2012 4 14 2012 0 665 522650 4818359 195 40
18:00:56 3/22/2011 3 22 2011 18 655 523047 4818361 194 40
6:00:27 3/28/2011 3 28 2011 6 666 522930 4818360 194 40
22:00:54 2/8/2011 2 8 2011 22 638 523331 4818362 193 40
0:00:41 12/15/2013 12 15 2013 0 911 525467 4818369 88 40
10:00:47 3/26/2009 3 26 2009 10 635 521684 4818356 197 40
18:00:41 3/26/2012 3 26 2012 18 666 522552 4818359 195 40
2:00:54 3/29/2011 3 29 2011 2 668 524386 4818365 124 39
16:01:11 2/10/2013 2 10 2013 16 675 525232 4818368 88 40
14:00:41 12/30/2008 12 30 2008 14 635 521752 4818356 197 40
18:00:47 4/5/2008 4 5 2008 18 632 522958 4818360 194 40



14:00:21 12/29/2009 12 29 2009 14 633 521436 4818355 198 40
2:00:44 3/23/2009 3 23 2009 2 645 526308 4818373 84 40
14:00:47 2/7/2011 2 7 2011 14 655 525787 4818371 85 40
0:00:30 2/28/2009 2 28 2009 0 633 522441 4818359 195 40
2:00:56 12/23/2009 12 23 2009 2 638 522273 4818358 196 40
4:00:44 12/18/2012 12 18 2012 4 670 524449 4818366 86 40
22:00:25 4/11/2012 4 11 2012 22 658 525904 4818371 85 40
22:00:27 2/5/2014 2 5 2014 22 907 523909 4818364 192 40
22:00:56 12/22/2012 12 22 2012 22 663 522434 4818359 195 40
6:00:23 3/11/2011 3 11 2011 6 650 522287 4818358 196 40
16:00:47 3/30/2009 3 30 2009 16 646 522296 4818359 196 40
18:01:18 1/6/2010 1 6 2010 18 643 521398 4818356 198 40
8:00:54 2/17/2010 2 17 2010 8 646 525033 4818368 87 40
10:00:50 3/28/2011 3 28 2011 10 655 521779 4818357 197 40
4:00:56 4/5/2009 4 5 2009 4 640 521480 4818356 198 40
10:01:29 12/29/2010 12 29 2010 10 642 523597 4818363 193 40
12:00:54 1/14/2013 1 14 2013 12 671 521715 4818357 197 40
14:00:12 3/10/2009 3 10 2009 14 633 522672 4818360 195 40
14:00:57 1/11/2011 1 11 2011 14 655 522634 4818360 195 40
4:00:43 1/10/2011 1 10 2011 4 654 522055 4818358 196 40
22:00:41 4/9/2010 4 9 2010 22 640 525694 4818371 85 40
2:00:56 3/28/2011 3 28 2011 2 666 522926 4818361 194 40
0:00:49 1/12/2014 1 12 2014 0 908 523531 4818363 193 40
4:00:30 3/6/2013 3 6 2013 4 671 521934 4818358 197 40
8:00:33 3/10/2011 3 10 2011 8 653 522129 4818359 196 40
6:00:23 4/5/2009 4 5 2009 6 640 521480 4818357 198 40
4:00:53 3/26/2014 3 26 2014 4 917 521390 4818356 198 40
2:00:55 2/25/2011 2 25 2011 2 646 523285 4818363 193 40
10:01:18 2/6/2011 2 6 2011 10 638 525432 4818371 88 40
4:00:48 12/11/2010 12 11 2010 4 655 523356 4818363 193 40
0:00:37 4/4/2011 4 4 2011 0 666 525285 4818370 88 40
20:01:26 3/27/2014 3 27 2014 20 913 526655 4818375 83 40
8:00:54 3/26/2010 3 26 2010 8 638 524275 4818366 124 39
22:01:43 1/28/2010 1 28 2010 22 641 520541 4818354 200 39
16:00:30 12/21/2008 12 21 2008 16 634 524286 4818366 124 39
4:00:54 3/23/2010 3 23 2010 4 647 521912 4818358 197 40
0:00:08 12/15/2008 12 15 2008 0 633 522964 4818362 194 40
6:01:06 12/27/2009 12 27 2009 6 647 520656 4818354 200 39
2:00:43 4/8/2009 4 8 2009 2 647 520990 4818355 199 40
12:00:47 2/20/2010 2 20 2010 12 647 525879 4818372 85 40
2:00:54 3/22/2014 3 22 2014 2 916 525999 4818373 85 40
2:00:53 5/18/2011 5 18 2011 2 657 522644 4818361 195 40
2:00:47 3/2/2012 3 2 2012 2 663 522936 4818362 194 40
2:00:42 3/21/2014 3 21 2014 2 908 525360 4818370 88 40
20:00:44 3/28/2014 3 28 2014 20 913 525903 4818373 85 40
2:00:25 11/17/2010 11 17 2010 2 654 524998 4818369 87 40
16:00:47 1/5/2009 1 5 2009 16 635 522179 4818359 196 40
4:00:50 3/11/2011 3 11 2011 4 650 522287 4818360 196 40
22:00:48 11/26/2010 11 26 2010 22 643 525197 4818370 87 40
4:00:42 12/12/2011 12 12 2011 4 659 524257 4818367 124 39
0:00:47 12/7/2010 12 7 2010 0 639 525358 4818371 88 40
12:00:41 1/30/2010 1 30 2010 12 647 521393 4818357 198 40
22:00:48 3/1/2012 3 1 2012 22 663 522938 4818362 194 40
20:00:48 12/24/2013 12 24 2013 20 909 521325 4818357 198 40



10:00:55 3/7/2011 3 7 2011 10 657 521831 4818359 197 40
18:00:53 2/15/2013 2 15 2013 18 675 524038 4818366 124 39
2:00:55 12/27/2009 12 27 2009 2 643 522769 4818362 195 40
12:00:33 3/28/2011 3 28 2011 12 663 521818 4818359 197 40
22:00:50 3/29/2010 3 29 2010 22 651 525892 4818373 85 40
2:00:54 3/4/2009 3 4 2009 2 637 523648 4818365 192 40
2:00:24 12/25/2012 12 25 2012 2 663 522801 4818362 195 40
12:00:20 4/2/2009 4 2 2009 12 633 521313 4818357 198 40
4:00:53 3/21/2014 3 21 2014 4 917 525607 4818372 88 40
8:00:53 1/31/2011 1 31 2011 8 650 524973 4818370 87 40
6:00:24 4/9/2011 4 9 2011 6 668 521694 4818359 197 40
8:00:53 2/27/2011 2 27 2011 8 650 521686 4818359 197 40
12:00:53 2/15/2014 2 15 2014 12 909 521280 4818358 198 40
6:00:40 2/25/2011 2 25 2011 6 653 522565 4818362 195 40
2:00:56 3/30/2008 3 30 2008 2 632 521669 4818359 197 40
14:00:48 3/9/2014 3 9 2014 14 907 521565 4818359 198 40
16:00:41 2/13/2010 2 13 2010 16 643 524420 4818368 86 40
22:00:39 3/19/2014 3 19 2014 22 913 526749 4818377 83 40
2:00:50 12/21/2008 12 21 2008 2 637 522198 4818361 196 40
4:00:49 3/2/2012 3 2 2012 4 663 522936 4818363 194 40
22:00:25 3/15/2009 3 15 2009 22 634 523326 4818365 193 40
4:00:36 4/8/2012 4 8 2012 4 670 525515 4818372 88 40
0:00:50 3/31/2010 3 31 2010 0 642 526818 4818378 83 40
10:00:38 2/20/2010 2 20 2010 10 647 525854 4818374 85 40
18:00:30 12/31/2009 12 31 2009 18 637 523951 4818367 192 40
0:00:54 3/21/2014 3 21 2014 0 908 525351 4818372 88 40
16:00:54 4/1/2012 4 1 2012 16 677 522546 4818362 195 40
0:00:30 12/20/2013 12 20 2013 0 917 522131 4818361 196 40
4:00:54 12/19/2013 12 19 2013 4 908 522115 4818361 196 40
4:00:47 4/7/2012 4 7 2012 4 679 525751 4818374 85 40
4:00:15 3/29/2011 3 29 2011 4 659 524645 4818370 86 40
4:00:53 4/15/2014 4 15 2014 4 909 525194 4818372 87 40
4:00:41 12/21/2010 12 21 2010 4 650 523214 4818365 193 40
0:00:53 11/22/2013 11 22 2013 0 909 525471 4818373 88 40
14:00:49 2/17/2013 2 17 2013 14 663 525959 4818375 85 40
8:01:07 12/2/2010 12 2 2010 8 654 525081 4818371 87 40
10:00:43 1/14/2013 1 14 2013 10 671 521706 4818360 197 40
2:00:49 1/20/2012 1 20 2012 2 663 523636 4818366 192 40
6:00:53 12/25/2012 12 25 2012 6 663 522805 4818363 195 40
10:00:23 3/28/2011 3 28 2011 10 663 521828 4818360 197 40
12:00:41 3/28/2011 3 28 2011 12 655 521777 4818360 197 40
22:00:47 2/21/2010 2 21 2010 22 633 525184 4818372 87 40
6:00:53 3/23/2010 3 23 2010 6 647 521910 4818361 197 40
22:00:53 12/22/2008 12 22 2008 22 635 524281 4818369 124 39
8:00:25 4/17/2008 4 17 2008 8 633 521264 4818359 198 40
20:00:25 3/19/2012 3 19 2012 20 666 520979 4818358 199 40
8:00:54 2/8/2009 2 8 2009 8 637 524926 4818371 87 40
2:00:48 4/15/2011 4 15 2011 2 666 525878 4818375 85 40
0:00:54 2/25/2011 2 25 2011 0 642 523513 4818366 193 40
18:00:44 12/20/2010 12 20 2010 18 638 523354 4818366 193 40
6:00:33 1/3/2009 1 3 2009 6 633 523988 4818368 192 40
22:00:42 2/18/2010 2 18 2010 22 633 523858 4818367 192 40
16:00:48 2/3/2009 2 3 2009 16 637 524831 4818371 87 40
18:00:36 12/22/2008 12 22 2008 18 635 524283 4818369 124 39



4:00:31 4/14/2012 4 14 2012 4 678 524441 4818370 86 40
22:00:53 12/24/2009 12 24 2009 22 644 523395 4818366 193 40
0:00:48 4/1/2012 4 1 2012 0 665 522483 4818363 195 40
10:00:38 3/31/2014 3 31 2014 10 909 521738 4818360 197 40
22:00:53 3/18/2008 3 18 2008 22 632 523384 4818366 193 40
0:00:47 3/2/2012 3 2 2012 0 663 522938 4818365 194 40
0:00:48 2/21/2013 2 21 2013 0 679 521472 4818360 198 40
16:00:46 1/17/2009 1 17 2009 16 634 524123 4818369 124 39
0:00:53 4/16/2012 4 16 2012 0 671 522738 4818364 195 40
2:00:54 4/15/2014 4 15 2014 2 909 525198 4818373 87 40
0:00:32 2/9/2011 2 9 2011 0 638 523334 4818366 193 40
4:01:13 4/14/2014 4 14 2014 4 909 525478 4818374 88 40
2:00:47 1/4/2009 1 4 2009 2 635 521549 4818360 198 40
4:00:54 2/23/2010 2 23 2010 4 646 525269 4818373 88 40
4:00:38 12/27/2009 12 27 2009 4 643 522783 4818364 195 40
18:01:15 3/14/2009 3 14 2009 18 642 523422 4818366 193 40
0:00:48 3/29/2011 3 29 2011 0 668 524378 4818370 124 39
0:00:50 2/6/2014 2 6 2014 0 907 523880 4818368 192 40
16:00:42 2/13/2009 2 13 2009 16 634 523929 4818368 192 40
22:00:49 3/28/2011 3 28 2011 22 659 524644 4818371 86 40
8:00:53 4/16/2011 4 16 2011 8 655 522743 4818364 195 40
8:00:39 1/12/2014 1 12 2014 8 909 523406 4818367 193 40
8:00:48 3/2/2012 3 2 2012 8 663 522853 4818365 194 40
4:00:56 4/18/2014 4 18 2014 4 907 522615 4818364 195 40
4:00:54 4/2/2009 4 2 2009 4 634 521458 4818360 198 40
10:00:57 1/10/2012 1 10 2012 10 658 524221 4818370 124 39
0:00:42 12/28/2010 12 28 2010 0 642 525574 4818375 88 40
4:00:55 2/25/2011 2 25 2011 4 653 522562 4818364 195 40
6:00:55 12/21/2010 12 21 2010 6 650 523206 4818366 194 40
12:00:48 4/22/2011 4 22 2011 12 667 525008 4818373 87 40
2:00:25 3/29/2011 3 29 2011 2 659 524643 4818371 86 40
2:00:42 12/15/2011 12 15 2011 2 667 523639 4818368 192 40
2:00:47 4/2/2009 4 2 2009 2 634 521458 4818361 198 40
2:00:37 4/16/2012 4 16 2012 2 671 522690 4818365 195 40
22:00:54 4/14/2011 4 14 2011 22 655 525178 4818374 87 40
18:02:43 12/24/2011 12 24 2011 18 641 521194 4818360 199 40
2:00:54 4/10/2009 4 10 2009 2 638 520514 4818358 200 39
2:00:45 3/31/2010 3 31 2010 2 642 526816 4818380 83 40
4:00:17 3/22/2008 3 22 2008 4 632 521665 4818361 197 40
18:00:43 4/17/2012 4 17 2012 18 670 524840 4818372 87 40
2:00:49 12/23/2012 12 23 2012 2 663 522654 4818365 195 40
18:00:53 1/1/2010 1 1 2010 18 633 525054 4818373 87 40
6:00:24 3/2/2012 3 2 2012 6 663 522934 4818366 194 40
22:00:50 3/15/2010 3 15 2010 22 651 526001 4818377 85 40
4:00:41 12/25/2012 12 25 2012 4 663 522805 4818365 195 40
0:00:33 2/6/2011 2 6 2011 0 638 523573 4818368 193 40
2:00:15 1/9/2014 1 9 2014 2 909 525418 4818375 88 40
0:00:56 4/15/2012 4 15 2012 0 671 522639 4818365 195 40
2:00:46 3/10/2011 3 10 2011 2 655 523238 4818367 193 40
10:01:11 1/31/2011 1 31 2011 10 654 522283 4818364 196 40
10:01:59 1/31/2011 1 31 2011 10 657 522330 4818364 196 40
12:00:55 2/10/2014 2 10 2014 12 908 524086 4818370 124 39
12:00:48 1/14/2013 1 14 2013 12 680 521925 4818363 197 40
8:00:55 4/23/2009 4 23 2009 8 639 522631 4818365 195 40



22:00:47 3/18/2011 3 18 2011 22 668 521581 4818362 198 40
18:00:41 1/10/2011 1 10 2011 18 642 524687 4818373 86 40
4:00:57 12/7/2010 12 7 2010 4 647 523777 4818369 192 40
18:00:44 4/6/2011 4 6 2011 18 660 525913 4818377 85 40
2:00:53 1/10/2011 1 10 2011 2 654 522053 4818364 196 40
18:00:55 1/13/2013 1 13 2013 18 680 521031 4818360 199 40
22:00:44 4/11/2012 4 11 2012 22 675 525766 4818377 85 40
6:00:49 1/4/2009 1 4 2009 6 635 521548 4818362 198 40
6:01:12 3/5/2013 3 5 2013 6 677 521472 4818362 198 40
8:00:06 1/30/2011 1 30 2011 8 641 521776 4818363 197 40
22:00:41 1/29/2009 1 29 2009 22 632 522128 4818364 196 40
6:00:54 12/23/2010 12 23 2010 6 647 523758 4818370 192 40
8:00:50 1/3/2009 1 3 2009 8 633 523987 4818370 192 40
22:00:48 2/9/2013 2 9 2013 22 663 523303 4818368 193 40
2:00:53 12/21/2010 12 21 2010 2 638 523343 4818368 193 40
8:00:47 2/5/2013 2 5 2013 8 663 524191 4818371 124 39
14:00:54 1/17/2009 1 17 2009 14 634 524151 4818371 124 39
6:01:37 3/28/2008 3 28 2008 6 633 521616 4818363 197 40
18:00:54 2/12/2009 2 12 2009 18 637 523267 4818368 193 40
0:00:30 4/15/2011 4 15 2011 0 655 525178 4818375 87 40
6:00:51 12/2/2012 12 2 2012 6 670 523360 4818368 193 40
18:01:05 2/14/2011 2 14 2011 18 646 523757 4818370 192 40
10:00:55 1/28/2011 1 28 2011 10 650 524542 4818373 86 40
4:00:33 12/9/2011 12 9 2011 4 667 524568 4818373 86 40
8:00:43 1/13/2011 1 13 2011 8 650 524308 4818372 124 39
18:00:50 12/28/2012 12 28 2012 18 671 522225 4818365 196 40
16:00:23 12/30/2008 12 30 2008 16 635 521768 4818363 197 40
2:00:53 12/7/2010 12 7 2010 2 647 523774 4818370 192 40
18:00:43 2/4/2009 2 4 2009 18 633 524348 4818372 124 39
4:00:15 1/20/2012 1 20 2012 4 663 523624 4818370 192 40
2:01:12 2/14/2011 2 14 2011 2 801 524314 4818372 124 39
10:00:44 1/17/2009 1 17 2009 10 634 524148 4818372 124 39
10:00:48 2/15/2014 2 15 2014 10 916 521388 4818362 198 40
2:00:53 3/21/2010 3 21 2010 2 653 521307 4818362 198 40
16:00:42 2/15/2010 2 15 2010 16 633 524248 4818372 124 39
2:00:48 12/11/2013 12 11 2013 2 908 522299 4818365 196 40
12:00:54 2/25/2013 2 25 2013 12 679 522143 4818365 196 40
18:00:42 4/18/2011 4 18 2011 18 658 525139 4818376 87 40
2:00:55 4/18/2014 4 18 2014 2 907 522617 4818367 195 40
22:01:26 2/20/2013 2 20 2013 22 679 521487 4818363 198 40
12:00:50 2/11/2014 2 11 2014 12 908 525003 4818375 87 40
6:00:48 3/24/2009 3 24 2009 6 643 522149 4818365 196 40
10:01:12 1/26/2011 1 26 2011 10 638 522307 4818366 196 40
20:00:43 4/5/2012 4 5 2012 20 658 522465 4818366 195 40
0:00:14 12/23/2012 12 23 2012 0 663 522631 4818367 195 40
18:00:48 2/25/2014 2 25 2014 18 914 521248 4818362 198 40
0:00:27 3/31/2008 3 31 2008 0 632 523544 4818370 193 40
22:00:48 3/18/2014 3 18 2014 22 908 522841 4818368 194 40
8:00:49 1/30/2011 1 30 2011 8 647 521590 4818364 198 40
8:00:47 2/22/2010 2 22 2010 8 640 525542 4818377 88 40
18:00:54 3/15/2010 3 15 2010 18 643 521553 4818364 198 40
0:00:30 12/20/2013 12 20 2013 0 908 522135 4818365 196 40
16:00:54 1/11/2011 1 11 2011 16 646 522782 4818368 195 40
22:00:53 12/26/2010 12 26 2010 22 646 523429 4818370 193 40



0:00:42 3/29/2011 3 29 2011 0 659 524643 4818374 86 40
18:00:51 5/5/2009 5 5 2009 18 644 523291 4818369 193 40
2:00:48 2/14/2010 2 14 2010 2 646 523865 4818371 192 40
10:00:42 3/20/2010 3 20 2010 10 638 521311 4818363 198 40
4:00:21 4/2/2008 4 2 2008 4 632 521642 4818364 197 40
12:00:56 3/27/2013 3 27 2013 12 677 521837 4818365 197 40
4:00:56 4/15/2012 4 15 2012 4 671 522455 4818367 195 40
10:00:54 1/25/2014 1 25 2014 10 671 521916 4818365 197 40
10:00:53 4/23/2013 4 23 2013 10 671 521464 4818363 198 40
2:00:48 4/12/2010 4 12 2010 2 651 524643 4818374 86 40
10:00:55 12/18/2008 12 18 2008 10 637 521939 4818365 197 40
22:00:54 12/28/2012 12 28 2012 22 679 522783 4818368 195 40
22:00:54 4/1/2013 4 1 2013 22 677 524709 4818375 86 40
2:00:26 2/11/2013 2 11 2013 2 680 523968 4818372 192 40
2:00:48 4/3/2014 4 3 2014 2 913 524344 4818373 124 39
4:00:41 2/11/2009 2 11 2009 4 632 521772 4818365 197 40
4:00:56 3/7/2014 3 7 2014 4 917 521488 4818364 198 40
6:00:36 3/3/2011 3 3 2011 6 650 523298 4818370 193 40
18:00:23 4/15/2009 4 15 2009 18 644 525270 4818377 88 40
16:00:24 3/31/2011 3 31 2011 16 655 521242 4818363 198 40
8:00:40 3/20/2013 3 20 2013 8 679 521962 4818365 197 40
0:00:48 1/20/2012 1 20 2012 0 663 523629 4818371 192 40
8:01:12 3/15/2010 3 15 2010 8 641 521869 4818365 197 40
6:00:47 2/13/2011 2 13 2011 6 642 524116 4818373 124 39
10:00:30 3/9/2014 3 9 2014 10 907 521559 4818364 198 40
4:00:53 2/14/2010 2 14 2010 4 646 523881 4818372 192 40
2:00:31 2/25/2011 2 25 2011 2 653 522562 4818368 195 40
10:00:53 1/14/2013 1 14 2013 10 680 521912 4818365 197 40
4:00:53 3/16/2010 3 16 2010 4 643 522364 4818367 196 40
18:00:55 2/6/2011 2 6 2011 18 657 523322 4818370 193 40
10:00:24 2/26/2011 2 26 2011 10 653 521337 4818364 198 40
10:00:47 12/28/2009 12 28 2009 10 641 521376 4818364 198 40
12:00:49 2/13/2009 2 13 2009 12 632 525412 4818378 88 40
4:00:42 3/2/2010 3 2 2010 4 647 522243 4818367 196 40
0:00:38 11/28/2010 11 28 2010 0 643 522744 4818368 195 40
4:00:42 12/21/2010 12 21 2010 4 638 523345 4818370 193 40
0:00:49 4/17/2008 4 17 2008 0 633 520919 4818362 199 40
18:01:40 2/18/2010 2 18 2010 18 633 523860 4818372 192 40
18:00:56 1/16/2011 1 16 2011 18 647 523478 4818371 193 40
14:00:25 3/24/2011 3 24 2011 14 658 522278 4818367 196 40
2:00:30 3/16/2009 3 16 2009 2 637 523224 4818370 193 40
18:01:23 2/8/2011 2 8 2011 18 638 523329 4818371 193 40
2:00:53 12/31/2009 12 31 2009 2 633 523561 4818371 193 40
0:00:48 3/11/2010 3 11 2010 0 642 525839 4818380 85 40
6:00:57 2/23/2010 2 23 2010 6 646 525267 4818378 88 40
18:00:54 3/10/2010 3 10 2010 18 639 525626 4818379 85 40
2:00:47 2/25/2011 2 25 2011 2 642 523513 4818371 193 40
14:00:14 1/29/2012 1 29 2012 14 663 522011 4818366 196 40
22:00:54 3/30/2009 3 30 2009 22 633 521486 4818365 198 40
10:00:51 2/16/2009 2 16 2009 10 633 521268 4818364 198 40
18:00:55 12/28/2013 12 28 2013 18 917 523011 4818370 194 40
22:00:25 4/14/2011 4 14 2011 22 659 525865 4818380 85 40
6:00:46 1/10/2011 1 10 2011 6 654 522054 4818367 196 40
6:00:54 3/21/2014 3 21 2014 6 917 525608 4818379 88 40



8:00:53 2/14/2009 2 14 2009 8 637 525364 4818378 88 40
18:00:57 1/13/2013 1 13 2013 18 677 521117 4818364 199 40
16:00:40 4/14/2010 4 14 2010 16 654 522303 4818368 196 40
6:00:43 1/23/2011 1 23 2011 6 639 524171 4818374 124 39
4:00:39 3/24/2009 3 24 2009 4 643 522153 4818367 196 40
22:00:47 4/3/2011 4 3 2011 22 665 525195 4818378 87 40
20:00:25 12/24/2011 12 24 2011 20 658 521408 4818365 198 40
22:02:51 2/13/2010 2 13 2010 22 646 523866 4818373 192 40
6:00:47 3/27/2010 3 27 2010 6 801 525003 4818377 87 40
6:00:56 3/18/2014 3 18 2014 6 909 522216 4818368 196 40
18:00:54 2/20/2012 2 20 2012 18 663 526731 4818384 83 40
10:01:03 2/26/2013 2 26 2013 10 679 522301 4818368 196 40
22:00:21 3/30/2009 3 30 2009 22 635 521499 4818365 198 40
12:00:58 1/27/2011 1 27 2011 12 638 522360 4818368 196 40
20:00:36 3/19/2014 3 19 2014 20 908 524563 4818376 86 40
4:00:43 2/27/2012 2 27 2012 4 658 521928 4818367 197 40
10:00:49 2/26/2012 2 26 2012 10 658 522485 4818369 195 40
6:00:39 3/29/2012 3 29 2012 6 676 523276 4818371 193 40
18:00:50 2/10/2009 2 10 2009 18 632 521669 4818366 197 40
10:00:43 2/15/2011 2 15 2011 10 641 522305 4818368 196 40
18:00:44 2/15/2011 2 15 2011 18 801 524574 4818376 86 40
6:00:55 2/14/2014 2 14 2014 6 908 525423 4818379 88 40
4:00:47 3/5/2013 3 5 2013 4 677 521465 4818365 198 40
0:00:53 1/26/2011 1 26 2011 0 801 523641 4818373 192 40
4:00:48 4/3/2014 4 3 2014 4 916 525352 4818379 88 40
12:00:54 4/9/2011 4 9 2011 12 801 522152 4818368 196 40
12:00:41 1/14/2013 1 14 2013 12 665 521960 4818367 197 40
22:00:40 1/19/2014 1 19 2014 22 679 524023 4818374 124 39
10:00:54 3/16/2010 3 16 2010 10 639 521669 4818366 197 40
4:00:42 11/26/2011 11 26 2011 4 667 522748 4818370 195 40
0:00:53 3/3/2011 3 3 2011 0 650 523294 4818372 193 40
22:00:48 4/27/2009 4 27 2009 22 640 525959 4818381 85 40
14:00:48 1/2/2014 1 2 2014 14 671 521137 4818365 199 40
16:00:48 2/9/2014 2 9 2014 16 907 524934 4818378 87 40
6:00:43 3/15/2014 3 15 2014 6 917 525251 4818379 88 40
10:01:22 12/29/2009 12 29 2009 10 646 521365 4818365 198 40
10:00:54 1/28/2011 1 28 2011 10 657 521746 4818367 197 40
12:00:53 2/7/2013 2 7 2013 12 677 521348 4818365 198 40
2:00:47 12/10/2008 12 10 2008 2 633 525807 4818381 85 40
18:00:54 2/25/2010 2 25 2010 18 640 525445 4818380 88 40
0:00:48 4/15/2011 4 15 2011 0 669 525182 4818379 87 40
16:01:12 3/6/2014 3 6 2014 16 679 521364 4818366 198 40
16:00:24 4/18/2008 4 18 2008 16 633 521318 4818365 198 40
2:00:47 12/18/2012 12 18 2012 2 670 524452 4818376 86 40
2:00:30 3/3/2011 3 3 2011 2 650 523293 4818372 193 40
0:00:40 2/14/2010 2 14 2010 0 646 523867 4818374 192 40
4:00:41 2/9/2011 2 9 2011 4 638 523321 4818372 193 40
16:00:53 4/5/2014 4 5 2014 16 907 522070 4818368 196 40
14:00:31 3/3/2014 3 3 2014 14 907 524620 4818377 86 40
12:00:43 12/29/2009 12 29 2009 12 633 521427 4818366 198 40
6:00:20 2/27/2012 2 27 2012 6 658 521933 4818368 197 40
16:00:37 1/13/2013 1 13 2013 16 677 521244 4818366 198 40
4:00:53 1/1/2013 1 1 2013 4 675 523489 4818373 193 40
2:00:50 5/19/2011 5 19 2011 2 667 522817 4818371 194 40



6:00:54 3/19/2014 3 19 2014 6 908 522817 4818371 194 40
0:00:47 4/2/2013 4 2 2013 0 677 524711 4818377 86 40
6:00:49 4/7/2012 4 7 2012 6 679 525744 4818381 85 40
4:00:54 4/9/2011 4 9 2011 4 668 521693 4818367 197 40
2:00:25 11/30/2010 11 30 2010 2 646 525269 4818380 88 40
16:00:48 3/20/2010 3 20 2010 16 655 521478 4818366 198 40
6:00:13 11/18/2010 11 18 2010 6 650 523452 4818373 193 40
4:00:42 2/2/2010 2 2 2010 4 640 523592 4818374 193 40
8:00:53 3/29/2011 3 29 2011 8 655 522320 4818369 196 40
6:00:48 3/6/2013 3 6 2013 6 671 521936 4818368 197 40
8:00:14 4/7/2009 4 7 2009 8 634 521685 4818367 197 40
6:00:26 1/5/2009 1 5 2009 6 634 521293 4818366 198 40
0:00:47 12/29/2008 12 29 2008 0 633 523394 4818373 193 40
20:01:01 4/16/2011 4 16 2011 20 666 526068 4818383 84 40
22:00:53 12/20/2010 12 20 2010 22 638 523360 4818373 193 40
10:00:56 2/24/2009 2 24 2009 10 634 522301 4818369 196 40
4:00:54 3/3/2011 3 3 2011 4 650 523296 4818373 193 40
10:01:12 3/11/2010 3 11 2010 10 641 521957 4818368 197 40
12:00:42 12/24/2010 12 24 2010 12 650 523574 4818374 193 40
12:00:48 1/14/2013 1 14 2013 12 677 521743 4818368 197 40
22:00:53 3/10/2010 3 10 2010 22 642 525837 4818382 85 40
8:00:44 1/5/2009 1 5 2009 8 634 521294 4818366 198 40
12:00:47 12/21/2010 12 21 2010 12 650 521560 4818367 198 40
22:00:40 2/10/2013 2 10 2013 22 663 523907 4818375 192 40
4:00:54 12/26/2012 12 26 2012 4 680 520854 4818365 199 40
18:01:18 4/10/2013 4 10 2013 18 677 522176 4818369 196 40
0:00:15 2/4/2011 2 4 2011 0 801 522992 4818372 194 40
2:00:38 12/10/2012 12 10 2012 2 675 525508 4818381 88 40
2:00:53 2/11/2009 2 11 2009 2 632 521778 4818368 197 40
12:01:12 12/29/2010 12 29 2010 12 638 523518 4818374 193 40
6:01:23 12/7/2010 12 7 2010 6 647 523784 4818375 192 40
18:00:14 4/12/2012 4 12 2012 18 676 525692 4818382 85 40
8:00:47 3/3/2011 3 3 2011 8 650 523544 4818374 193 40
10:00:43 1/29/2010 1 29 2010 10 641 520658 4818365 200 39
6:00:28 3/20/2012 3 20 2012 6 666 521509 4818368 198 40
12:00:54 2/27/2013 2 27 2013 12 679 521666 4818368 197 40
10:00:25 4/9/2011 4 9 2011 10 663 521858 4818369 197 40
22:00:54 4/20/2014 4 20 2014 22 913 522820 4818372 194 40
22:00:41 1/13/2010 1 13 2010 22 633 521008 4818366 199 40
16:00:47 11/27/2010 11 27 2010 16 647 521423 4818367 198 40
0:00:54 2/24/2011 2 24 2011 0 647 523304 4818374 193 40
0:01:20 3/31/2009 3 31 2009 0 633 521490 4818368 198 40
2:00:56 1/5/2009 1 5 2009 2 634 521283 4818367 198 40
22:00:47 4/14/2012 4 14 2012 22 671 522633 4818371 195 40
18:00:50 12/5/2010 12 5 2010 18 801 523062 4818373 194 40
8:00:53 4/2/2008 4 2 2008 8 632 522022 4818369 196 40
10:00:41 2/2/2014 2 2 2014 10 671 521720 4818369 197 40
22:00:24 12/26/2009 12 26 2009 22 633 521255 4818367 198 40
4:01:12 3/8/2010 3 8 2010 4 639 524513 4818378 86 40
16:00:48 2/6/2010 2 6 2010 16 633 525206 4818381 87 40
6:00:53 11/28/2010 11 28 2010 6 643 522684 4818372 195 40
8:00:06 4/28/2011 4 28 2011 8 655 522515 4818371 195 40
18:00:44 12/9/2012 12 9 2012 18 677 525016 4818380 87 40
16:00:21 1/13/2013 1 13 2013 16 658 521182 4818367 199 40



22:00:30 4/6/2009 4 6 2009 22 639 521521 4818368 198 40
8:00:29 2/1/2011 2 1 2011 8 801 522309 4818371 196 40
16:00:40 1/22/2011 1 22 2011 16 657 521101 4818367 199 40
8:00:26 4/28/2011 4 28 2011 8 664 522284 4818371 196 40
8:00:57 1/23/2011 1 23 2011 8 639 524174 4818377 124 39
14:00:50 2/10/2009 2 10 2009 14 637 524839 4818380 87 40
4:01:11 4/21/2009 4 21 2009 4 646 522990 4818373 194 40
0:00:43 12/10/2012 12 10 2012 0 677 524995 4818380 87 40
0:00:50 1/31/2014 1 31 2014 0 908 523378 4818375 193 40
22:00:41 10/26/2008 10 26 2008 22 637 522486 4818372 195 40
4:00:55 12/24/2012 12 24 2012 4 679 524838 4818380 87 40
0:00:47 3/22/2008 3 22 2008 0 635 521712 4818369 197 40
20:00:53 1/19/2014 1 19 2014 20 679 524026 4818377 124 39
4:00:42 2/14/2011 2 14 2011 4 801 524312 4818378 124 39
14:00:23 2/1/2010 2 1 2010 14 633 522953 4818373 194 40
16:00:49 1/8/2010 1 8 2010 16 641 521424 4818368 198 40
0:00:53 1/9/2009 1 9 2009 0 635 523808 4818376 192 40
6:00:47 2/18/2011 2 18 2011 6 639 525506 4818383 88 40
22:00:44 2/3/2011 2 3 2011 22 801 522992 4818374 194 40
0:00:53 12/9/2010 12 9 2010 0 647 523687 4818376 192 40
14:00:48 1/24/2011 1 24 2011 14 650 523894 4818377 192 40
0:01:16 12/31/2009 12 31 2009 0 638 523077 4818374 194 40
22:00:47 2/23/2011 2 23 2011 22 647 523303 4818375 193 40
0:00:47 4/4/2011 4 4 2011 0 665 525193 4818382 87 40
0:00:47 4/15/2011 4 15 2011 0 666 525844 4818384 85 40
8:01:12 4/1/2010 4 1 2010 8 646 524438 4818379 86 40
18:00:54 2/13/2010 2 13 2010 18 646 523866 4818377 192 40
16:00:51 1/8/2011 1 8 2011 16 639 524094 4818378 124 39
6:00:41 1/30/2010 1 30 2010 6 647 520446 4818366 200 39
8:00:54 3/25/2011 3 25 2011 8 801 522640 4818373 195 40
6:00:48 4/14/2009 4 14 2009 6 642 526607 4818387 83 40
14:00:48 4/8/2013 4 8 2013 14 658 522028 4818371 196 40
8:00:36 12/20/2010 12 20 2010 8 801 523559 4818376 193 40
6:00:53 3/2/2010 3 2 2010 6 647 522242 4818372 196 40
12:00:57 1/22/2011 1 22 2011 12 650 525038 4818381 87 40
18:00:48 2/12/2010 2 12 2010 18 639 526242 4818386 84 40
6:00:38 11/21/2013 11 21 2013 6 907 525998 4818385 85 40
16:00:44 1/5/2013 1 5 2013 16 680 521238 4818368 198 40
22:00:55 2/3/2011 2 3 2011 22 657 522890 4818374 194 40
22:00:36 1/3/2012 1 3 2012 22 663 522175 4818371 196 40
8:00:56 4/30/2011 4 30 2011 8 654 521298 4818369 198 40
0:00:42 12/15/2013 12 15 2013 0 909 525215 4818382 88 40
20:00:56 3/19/2014 3 19 2014 20 913 526812 4818389 83 40
6:00:44 4/25/2009 4 25 2009 6 634 522887 4818374 194 40
16:00:41 2/28/2012 2 28 2012 16 663 523821 4818377 192 40
12:00:20 1/17/2009 1 17 2009 12 634 524149 4818378 124 39
8:00:47 2/2/2010 2 2 2010 8 633 523348 4818376 193 40
2:00:27 2/6/2014 2 6 2014 2 907 523894 4818378 192 40
6:00:41 3/14/2009 3 14 2009 6 643 522210 4818372 196 40
12:00:47 1/30/2010 1 30 2010 12 641 521405 4818369 198 40
18:00:48 4/7/2009 4 7 2009 18 643 524571 4818380 86 40
10:00:45 12/29/2010 12 29 2010 10 638 523521 4818376 193 40
16:00:50 1/3/2011 1 3 2011 16 642 524819 4818381 87 40
10:00:53 1/27/2011 1 27 2011 10 650 524452 4818380 86 40



18:00:50 3/17/2010 3 17 2010 18 801 522332 4818372 196 40
4:00:23 1/5/2009 1 5 2009 4 634 521285 4818369 198 40
22:00:20 4/11/2009 4 11 2009 22 642 526145 4818386 84 40
12:00:57 2/8/2011 2 8 2011 12 642 525423 4818384 88 40
12:00:56 2/20/2011 2 20 2011 12 638 521932 4818371 197 40
18:00:54 2/6/2009 2 6 2009 18 633 525058 4818382 87 40
12:00:42 3/6/2011 3 6 2011 12 650 521565 4818370 198 40
6:01:13 11/21/2013 11 21 2013 6 914 526180 4818387 84 40
4:01:07 4/25/2013 4 25 2013 4 679 522077 4818372 196 40
8:00:57 2/16/2014 2 16 2014 8 916 521518 4818370 198 40
14:00:54 2/17/2013 2 17 2013 14 677 521196 4818369 199 40
12:00:36 3/15/2013 3 15 2013 12 658 522142 4818372 196 40
8:00:54 3/30/2011 3 30 2011 8 655 522343 4818373 196 40
0:00:49 3/17/2014 3 17 2014 0 918 526166 4818387 84 40
18:00:56 1/27/2011 1 27 2011 18 642 523925 4818378 192 40
10:00:44 1/1/2011 1 1 2011 10 646 522202 4818373 196 40
8:00:53 1/13/2010 1 13 2010 8 638 522549 4818374 195 40
0:00:53 1/12/2013 1 12 2013 0 679 523583 4818377 193 40
8:00:32 11/28/2010 11 28 2010 8 657 520762 4818368 200 39
4:00:21 3/19/2014 3 19 2014 4 908 522821 4818375 194 40
0:00:53 4/7/2009 4 7 2009 0 639 521528 4818371 198 40
0:00:41 1/1/2013 1 1 2013 0 675 523485 4818377 193 40
8:00:21 3/22/2010 3 22 2010 8 642 523890 4818379 192 40
8:00:41 4/4/2009 4 4 2009 8 633 522031 4818372 196 40
12:00:11 1/19/2009 1 19 2009 12 632 521806 4818372 197 40
8:00:48 2/11/2009 2 11 2009 8 632 521808 4818372 197 40
6:00:53 12/9/2011 12 9 2011 6 667 524413 4818381 86 40
16:00:49 1/8/2009 1 8 2009 16 635 523814 4818379 192 40
16:01:11 2/4/2012 2 4 2012 16 663 525161 4818383 87 40
16:01:00 2/10/2012 2 10 2012 16 663 525416 4818384 88 40
16:00:53 4/1/2009 4 1 2009 16 634 522523 4818374 195 40
8:00:53 3/7/2011 3 7 2011 8 654 522068 4818373 196 40
14:00:24 2/11/2012 2 11 2012 14 663 525523 4818385 88 40
6:00:53 12/9/2010 12 9 2010 6 647 523803 4818379 192 40
4:00:56 2/27/2009 2 27 2009 4 633 521701 4818372 197 40
20:00:20 3/25/2013 3 25 2013 20 658 525088 4818383 87 40
0:00:27 1/29/2011 1 29 2011 0 650 523769 4818379 192 40
10:00:48 1/13/2014 1 13 2014 10 917 524083 4818380 124 39
22:00:54 1/3/2014 1 3 2014 22 909 523781 4818379 192 40
0:00:24 1/14/2010 1 14 2010 0 633 520872 4818369 199 40
10:01:11 12/29/2009 12 29 2009 10 638 521470 4818371 198 40
16:00:41 1/11/2011 1 11 2011 16 642 524030 4818380 124 39
10:00:45 1/8/2013 1 8 2013 10 665 523787 4818379 192 40
8:00:23 1/12/2014 1 12 2014 8 908 523479 4818378 193 40
2:00:16 1/29/2010 1 29 2010 2 641 520488 4818368 200 39
22:00:54 4/14/2011 4 14 2011 22 669 525179 4818384 87 40
0:00:51 12/2/2010 12 2 2010 0 653 523372 4818377 193 40
8:00:47 12/18/2012 12 18 2012 8 670 524605 4818382 86 40
16:00:50 3/30/2008 3 30 2008 16 633 524014 4818380 124 39
18:00:54 3/12/2009 3 12 2009 18 640 521655 4818372 197 40
8:00:47 1/1/2010 1 1 2010 8 638 523539 4818378 193 40
10:00:41 4/16/2011 4 16 2011 10 655 522771 4818376 195 40
18:01:13 3/9/2014 3 9 2014 18 908 524597 4818382 86 40
14:00:48 2/10/2012 2 10 2012 14 665 525772 4818386 85 40



12:00:42 12/31/2010 12 31 2010 12 801 522780 4818376 195 40
18:00:55 4/7/2012 4 7 2012 18 672 524960 4818383 87 40
10:00:45 1/6/2009 1 6 2009 10 633 522898 4818376 194 40
20:00:48 12/18/2013 12 18 2013 20 907 525665 4818386 85 40
18:00:54 12/27/2010 12 27 2010 18 642 526687 4818390 83 40
4:00:42 1/29/2010 1 29 2010 4 641 520451 4818368 200 39
12:00:20 2/6/2010 2 6 2010 12 640 521560 4818372 198 40
8:00:54 1/10/2011 1 10 2011 8 654 522094 4818374 196 40
12:00:27 12/21/2008 12 21 2008 12 634 524276 4818381 124 39
2:00:53 12/26/2009 12 26 2009 2 643 522501 4818375 195 40
0:00:57 12/30/2009 12 30 2009 0 644 522710 4818376 195 40
0:00:44 4/15/2011 4 15 2011 0 663 525182 4818385 87 40
2:00:56 3/1/2013 3 1 2013 2 663 523244 4818378 193 40
2:00:54 2/27/2012 2 27 2012 2 663 521789 4818373 197 40
6:01:00 12/8/2010 12 8 2010 6 654 523685 4818379 192 40
18:00:54 3/10/2010 3 10 2010 18 642 525836 4818387 85 40
20:00:26 4/1/2014 4 1 2014 20 679 521869 4818373 197 40
18:00:54 2/4/2011 2 4 2011 18 638 523980 4818380 192 40
16:00:42 2/19/2012 2 19 2012 16 658 521514 4818372 198 40
2:00:55 3/19/2011 3 19 2011 2 665 521274 4818371 198 40
18:01:46 3/24/2010 3 24 2010 18 647 520448 4818369 200 39
0:00:42 2/10/2010 2 10 2010 0 633 525222 4818385 88 40
8:00:53 3/2/2010 3 2 2010 8 647 522240 4818375 196 40
6:00:53 12/7/2013 12 7 2013 6 917 526151 4818389 84 40
18:00:55 12/20/2008 12 20 2008 18 634 524654 4818383 86 40
2:00:52 3/19/2010 3 19 2010 2 656 522641 4818376 195 40
10:00:28 2/10/2010 2 10 2010 10 643 524830 4818384 87 40
8:00:47 4/20/2012 4 20 2012 8 670 524602 4818383 86 40
12:00:41 1/22/2011 1 22 2011 12 654 521787 4818373 197 40
10:00:54 1/28/2011 1 28 2011 10 655 522066 4818374 196 40
2:00:47 4/21/2009 4 21 2009 2 646 522996 4818377 194 40
18:00:14 1/8/2009 1 8 2009 18 635 523782 4818380 192 40
10:00:41 4/17/2011 4 17 2011 10 667 522720 4818377 195 40
8:00:52 4/17/2011 4 17 2011 8 650 525613 4818387 88 40
22:00:23 1/8/2010 1 8 2010 22 641 520540 4818370 200 39
8:00:43 4/12/2010 4 12 2010 8 643 521906 4818374 197 40
0:00:47 3/8/2009 3 8 2009 0 637 523429 4818379 193 40
10:00:54 3/7/2011 3 7 2011 10 655 521847 4818374 197 40
10:01:50 1/1/2012 1 1 2012 10 641 524257 4818382 124 39
16:00:50 1/5/2009 1 5 2009 16 633 522366 4818376 196 40
0:00:56 4/6/2012 4 6 2012 0 672 525786 4818388 85 40
4:00:50 3/29/2011 3 29 2011 4 662 524645 4818384 86 40
12:00:41 4/1/2012 4 1 2012 12 676 525571 4818387 88 40
4:00:47 12/8/2010 12 8 2010 4 655 523788 4818381 192 40
10:00:54 2/6/2010 2 6 2010 10 640 521548 4818373 198 40
16:00:53 4/10/2011 4 10 2011 16 801 522825 4818377 194 40
14:00:47 1/5/2013 1 5 2013 14 675 524043 4818382 124 39
4:00:56 12/13/2012 12 13 2012 4 680 522232 4818375 196 40
2:00:54 1/19/2010 1 19 2010 2 644 525475 4818387 88 40
14:00:54 1/30/2010 1 30 2010 14 641 521369 4818373 198 40
16:00:55 1/6/2010 1 6 2010 16 643 521383 4818373 198 40
6:00:15 4/23/2008 4 23 2008 6 633 522281 4818376 196 40
4:00:19 1/30/2011 1 30 2011 4 657 521792 4818374 197 40
16:00:56 2/22/2014 2 22 2014 16 917 521194 4818372 199 40



18:00:51 2/6/2010 2 6 2010 18 633 525222 4818386 88 40
14:00:54 4/23/2014 4 23 2014 14 913 521732 4818374 197 40
10:01:23 3/18/2014 3 18 2014 10 914 521898 4818375 197 40
12:00:49 2/4/2012 2 4 2012 12 665 524941 4818385 87 40
2:02:13 1/25/2011 1 25 2011 2 646 521140 4818372 199 40
0:00:53 12/21/2010 12 21 2010 0 638 523349 4818380 193 40
22:00:54 2/14/2011 2 14 2011 22 646 523856 4818382 192 40
10:02:54 4/2/2010 4 2 2010 10 650 522175 4818376 196 40
8:00:54 2/12/2009 2 12 2009 8 634 522036 4818375 196 40
14:00:44 1/11/2011 1 11 2011 14 642 524017 4818382 124 39
0:00:54 3/29/2011 3 29 2011 0 662 524645 4818384 86 40
16:00:47 1/10/2013 1 10 2013 16 663 524278 4818383 124 39
10:00:41 1/28/2011 1 28 2011 10 646 524711 4818385 86 40
2:00:41 4/6/2012 4 6 2012 2 672 525784 4818389 85 40
2:00:54 3/8/2010 3 8 2010 2 639 524473 4818384 86 40
0:00:53 1/12/2009 1 12 2009 0 635 523546 4818381 193 40
10:00:47 3/10/2013 3 10 2013 10 658 521371 4818373 198 40
12:00:49 4/25/2011 4 25 2011 12 665 522348 4818377 196 40
18:00:53 3/5/2012 3 5 2012 18 663 523628 4818381 192 40
16:00:48 2/24/2014 2 24 2014 16 908 524267 4818383 124 39
6:00:54 12/19/2013 12 19 2013 6 908 522292 4818376 196 40
4:00:54 2/16/2013 2 16 2013 4 663 523546 4818381 193 40
12:00:56 1/8/2013 1 8 2013 12 665 523812 4818382 192 40
22:00:55 12/17/2008 12 17 2008 22 632 522970 4818379 194 40
12:00:42 12/31/2010 12 31 2010 12 642 524220 4818383 124 39
10:00:30 12/25/2012 12 25 2012 10 663 522301 4818377 196 40
10:01:08 2/8/2011 2 8 2011 10 657 525441 4818388 88 40
6:00:58 2/14/2010 2 14 2010 6 646 523901 4818382 192 40
2:00:47 5/19/2011 5 19 2011 2 657 522826 4818378 194 40
22:00:47 2/28/2013 2 28 2013 22 663 523290 4818380 193 40
10:01:11 2/21/2011 2 21 2011 10 801 521488 4818374 198 40
16:00:40 1/29/2012 1 29 2012 16 663 522008 4818376 196 40
22:01:10 3/14/2010 3 14 2010 22 801 521478 4818374 198 40
0:00:53 3/22/2008 3 22 2008 0 632 521638 4818375 197 40
6:00:54 3/25/2010 3 25 2010 6 646 522381 4818377 196 40
8:00:41 3/24/2010 3 24 2010 8 656 521509 4818374 198 40
4:00:42 3/14/2009 3 14 2009 4 643 522209 4818377 196 40
2:00:53 3/25/2010 3 25 2010 2 646 522381 4818377 196 40
10:00:54 3/22/2010 3 22 2010 10 640 522353 4818377 196 40
16:00:53 2/28/2012 2 28 2012 16 665 523788 4818382 192 40
10:00:49 3/5/2014 3 5 2014 10 907 522235 4818377 196 40
0:00:50 4/12/2009 4 12 2009 0 642 526149 4818391 84 40
14:00:44 12/21/2008 12 21 2008 14 634 524278 4818384 124 39
18:00:45 4/7/2009 4 7 2009 18 644 524570 4818385 86 40
2:00:23 2/13/2010 2 13 2010 2 633 524103 4818383 124 39
14:00:36 12/28/2009 12 28 2009 14 641 521385 4818374 198 40
8:00:46 12/25/2013 12 25 2013 8 907 522927 4818379 194 40
22:00:25 12/24/2011 12 24 2011 22 658 521405 4818374 198 40
22:00:55 3/16/2014 3 16 2014 22 918 526149 4818391 84 40
14:00:41 1/29/2014 1 29 2014 14 909 521157 4818373 199 40
14:00:20 1/10/2012 1 10 2012 14 658 524315 4818384 124 39
14:00:56 2/6/2010 2 6 2010 14 640 521555 4818375 198 40
2:00:54 3/20/2009 3 20 2009 2 639 521428 4818375 198 40
16:00:54 3/12/2010 3 12 2010 16 644 521505 4818375 198 40



22:00:46 4/14/2011 4 14 2011 22 663 525182 4818388 87 40
22:00:47 1/30/2010 1 30 2010 22 641 520570 4818372 200 39
0:00:48 2/21/2010 2 21 2010 0 640 525674 4818389 85 40
2:00:45 3/23/2014 3 23 2014 2 916 522731 4818379 195 40
20:00:45 1/19/2012 1 19 2012 20 663 523677 4818382 192 40
0:00:48 12/23/2012 12 23 2012 0 665 522316 4818378 196 40
6:00:42 3/7/2011 3 7 2011 6 655 521779 4818376 197 40
6:00:53 2/16/2014 2 16 2014 6 916 521522 4818375 198 40
4:01:06 4/14/2009 4 14 2009 4 642 526564 4818393 83 40
10:01:41 4/12/2012 4 12 2012 10 674 522392 4818378 196 40
4:00:47 4/21/2009 4 21 2009 4 640 525041 4818387 87 40
4:00:54 1/19/2010 1 19 2010 4 644 525469 4818389 88 40
6:00:42 2/16/2013 2 16 2013 6 663 523546 4818382 193 40
8:00:47 1/30/2010 1 30 2010 8 647 520467 4818372 200 39
4:00:50 2/13/2010 2 13 2010 4 633 524097 4818384 124 39
8:00:54 4/23/2008 4 23 2008 8 633 522319 4818378 196 40
14:00:54 4/1/2009 4 1 2009 14 634 522523 4818379 195 40
2:00:42 4/7/2014 4 7 2014 2 909 524459 4818385 86 40
18:00:55 1/27/2013 1 27 2013 18 680 521286 4818375 198 40
22:00:41 3/28/2011 3 28 2011 22 662 524647 4818386 86 40
6:00:49 3/24/2014 3 24 2014 6 914 521866 4818377 197 40
14:00:42 3/30/2009 3 30 2009 14 646 522386 4818378 196 40
10:00:43 4/19/2009 4 19 2009 10 644 522709 4818379 195 40
16:00:54 2/10/2013 2 10 2013 16 663 525216 4818388 88 40
14:01:26 3/27/2008 3 27 2008 14 636 521375 4818375 198 40
8:00:12 4/13/2014 4 13 2014 8 908 522025 4818377 196 40
4:00:54 3/2/2010 3 2 2010 4 638 522290 4818378 196 40
8:00:54 4/4/2011 4 4 2011 8 647 522059 4818377 196 40
12:00:53 2/10/2009 2 10 2009 12 632 521604 4818376 197 40
14:00:42 3/12/2010 3 12 2010 14 640 521345 4818375 198 40
0:00:42 2/11/2013 2 11 2013 0 663 523910 4818384 192 40
18:00:44 12/31/2009 12 31 2009 18 637 523916 4818384 192 40
4:00:50 4/23/2008 4 23 2008 4 633 522277 4818378 196 40
14:00:44 4/10/2011 4 10 2011 14 654 522766 4818380 195 40
6:00:56 12/8/2010 12 8 2010 6 655 523786 4818384 192 40
12:00:44 2/16/2009 2 16 2009 12 633 521278 4818375 198 40
12:00:47 3/31/2014 3 31 2014 12 907 521388 4818376 198 40
6:00:47 2/12/2009 2 12 2009 6 634 522040 4818378 196 40
0:00:50 3/1/2013 3 1 2013 0 663 523286 4818382 193 40
18:00:48 1/6/2010 1 6 2010 18 643 521377 4818376 198 40
8:00:42 12/19/2012 12 19 2012 8 680 522588 4818380 195 40
2:00:54 3/14/2009 3 14 2009 2 643 522210 4818378 196 40
22:00:47 12/9/2012 12 9 2012 22 677 525026 4818388 87 40
2:00:43 12/8/2010 12 8 2010 2 647 523759 4818384 192 40
8:00:48 3/15/2010 3 15 2010 8 647 521829 4818377 197 40
22:00:55 3/22/2014 3 22 2014 22 909 521909 4818378 197 40
2:00:32 12/20/2013 12 20 2013 2 671 522858 4818381 194 40
4:00:43 3/14/2010 3 14 2010 4 641 522833 4818381 194 40
6:00:50 11/28/2010 11 28 2010 6 655 522355 4818379 196 40
22:00:32 3/20/2010 3 20 2010 22 640 525168 4818389 87 40
8:00:49 1/3/2009 1 3 2009 8 632 523596 4818384 193 40
0:00:42 2/6/2013 2 6 2013 0 675 523579 4818384 193 40
16:01:05 2/10/2012 2 10 2012 16 665 525401 4818390 88 40
4:00:56 4/7/2014 4 7 2014 4 679 520482 4818373 200 39



18:00:55 3/8/2013 3 8 2013 18 671 521351 4818376 198 40
12:00:55 4/1/2009 4 1 2009 12 634 522520 4818380 195 40
8:00:49 11/25/2010 11 25 2010 8 638 522283 4818379 196 40
2:00:44 1/1/2013 1 1 2013 2 675 523501 4818383 193 40
18:00:47 4/1/2012 4 1 2012 18 670 522616 4818380 195 40
8:00:16 12/25/2012 12 25 2012 8 663 522783 4818381 195 40
6:00:55 3/14/2010 3 14 2010 6 642 522913 4818381 194 40
16:01:42 3/20/2010 3 20 2010 16 801 521377 4818376 198 40
18:00:48 3/28/2008 3 28 2008 18 635 521509 4818377 198 40
20:00:53 2/23/2014 2 23 2014 20 907 523803 4818384 192 40
16:00:48 2/18/2012 2 18 2012 16 658 521219 4818376 198 40
18:00:26 1/28/2011 1 28 2011 18 650 523772 4818384 192 40
8:00:19 12/8/2010 12 8 2010 8 655 523789 4818384 192 40
22:00:53 3/24/2010 3 24 2010 22 644 522738 4818381 195 40
18:00:43 4/2/2009 4 2 2009 18 642 521526 4818377 198 40
12:01:06 1/1/2011 1 1 2011 12 646 522202 4818379 196 40
12:00:27 1/11/2011 1 11 2011 12 642 524355 4818387 124 39
22:00:54 1/28/2011 1 28 2011 22 650 523776 4818385 192 40
2:00:55 2/21/2010 2 21 2010 2 640 525674 4818392 85 40
8:00:44 2/28/2011 2 28 2011 8 654 522041 4818379 196 40
0:00:48 3/22/2011 3 22 2011 0 668 523793 4818385 192 40
22:00:53 1/19/2012 1 19 2012 22 663 523672 4818384 192 40
2:00:43 3/20/2011 3 20 2011 2 667 521451 4818377 198 40
4:00:54 3/25/2010 3 25 2010 4 646 522383 4818380 196 40
16:00:44 4/9/2014 4 9 2014 16 679 522033 4818379 196 40
12:00:54 12/31/2010 12 31 2010 12 650 522838 4818381 194 40
22:00:56 12/8/2010 12 8 2010 22 641 523813 4818385 192 40
10:01:01 12/19/2012 12 19 2012 10 657 521497 4818377 198 40
22:00:48 3/21/2011 3 21 2011 22 668 523793 4818385 192 40
2:00:54 1/23/2011 1 23 2011 2 639 523774 4818385 192 40
18:00:48 3/2/2012 3 2 2012 18 666 523214 4818383 193 40
22:00:35 2/10/2013 2 10 2013 22 680 523952 4818385 192 40
0:00:23 12/26/2012 12 26 2012 0 680 520901 4818375 199 40
4:00:48 3/5/2010 3 5 2010 4 639 525619 4818392 85 40
20:00:42 3/9/2012 3 9 2012 20 665 521418 4818377 198 40
18:00:44 12/28/2012 12 28 2012 18 679 522804 4818382 195 40
14:00:49 12/28/2008 12 28 2008 14 634 523667 4818385 192 40
6:00:42 2/27/2012 2 27 2012 6 663 521786 4818378 197 40
6:00:35 4/7/2014 4 7 2014 6 679 520482 4818374 200 39
10:00:41 2/26/2012 2 26 2012 10 663 521693 4818378 197 40
8:00:36 2/27/2012 2 27 2012 8 663 521789 4818378 197 40
14:00:48 1/7/2010 1 7 2010 14 638 521385 4818377 198 40
0:00:24 1/21/2010 1 21 2010 0 638 521319 4818377 198 40
2:00:54 11/26/2010 11 26 2010 2 641 521428 4818377 198 40
8:00:50 4/15/2011 4 15 2011 8 641 522024 4818379 196 40
2:00:48 12/26/2012 12 26 2012 2 680 520858 4818376 199 40
20:00:31 12/30/2013 12 30 2013 20 908 523728 4818385 192 40
8:00:57 3/2/2010 3 2 2010 8 639 522219 4818380 196 40
10:00:48 12/23/2008 12 23 2008 10 633 524243 4818387 124 39
6:01:16 1/4/2010 1 4 2010 6 643 522849 4818382 194 40
10:00:43 4/12/2011 4 12 2011 10 665 522717 4818382 195 40
8:00:54 3/15/2009 3 15 2009 8 643 522206 4818380 196 40
8:00:57 12/8/2010 12 8 2010 8 647 523771 4818386 192 40
14:01:14 2/6/2013 2 6 2013 14 677 521277 4818377 198 40



6:00:53 4/13/2014 4 13 2014 6 908 522232 4818380 196 40
4:00:47 1/9/2011 1 9 2011 4 801 523837 4818386 192 40
14:00:12 2/26/2009 2 26 2009 14 637 526155 4818395 84 40
6:00:53 2/18/2013 2 18 2013 6 677 521373 4818378 198 40
16:00:48 2/10/2013 2 10 2013 16 680 525189 4818391 87 40
6:00:42 12/8/2010 12 8 2010 6 647 523775 4818386 192 40
18:00:49 1/8/2010 1 8 2010 18 641 520617 4818375 200 39
16:00:56 2/13/2014 2 13 2014 16 918 526640 4818397 83 40
18:01:31 1/20/2010 1 20 2010 18 638 521295 4818378 198 40
18:00:47 1/25/2010 1 25 2010 18 643 523784 4818386 192 40
0:00:49 2/11/2013 2 11 2013 0 680 523965 4818387 192 40
2:00:39 3/13/2011 3 13 2011 2 650 521386 4818378 198 40
8:00:24 2/1/2011 2 1 2011 8 638 522200 4818381 196 40
4:00:55 2/18/2013 2 18 2013 4 677 521370 4818378 198 40
2:00:23 12/11/2011 12 11 2011 2 659 525208 4818391 87 40
22:00:54 3/18/2011 3 18 2011 22 665 521630 4818379 197 40
8:00:42 12/8/2010 12 8 2010 8 654 523678 4818386 192 40
14:00:24 4/4/2011 4 4 2011 14 641 521958 4818380 197 40
10:02:59 1/14/2013 1 14 2013 10 677 521746 4818380 197 40
6:00:14 3/5/2011 3 5 2011 6 650 522198 4818381 196 40
14:00:49 4/21/2013 4 21 2013 14 658 522127 4818381 196 40
18:00:53 3/24/2011 3 24 2011 18 659 522729 4818383 195 40
0:01:23 3/23/2014 3 23 2014 0 909 521907 4818380 197 40
8:01:12 2/26/2012 2 26 2012 8 665 521633 4818379 197 40
10:00:56 1/14/2013 1 14 2013 10 665 521944 4818380 197 40
22:00:36 2/26/2012 2 26 2012 22 663 521812 4818380 197 40
6:00:53 1/1/2013 1 1 2013 6 675 523504 4818386 193 40
6:00:47 3/22/2008 3 22 2008 6 633 521730 4818380 197 40
10:00:53 11/24/2011 11 24 2011 10 647 520697 4818377 200 39
14:00:47 1/13/2010 1 13 2010 14 646 522010 4818381 196 40
2:00:47 12/30/2009 12 30 2009 2 644 522696 4818383 195 40
16:00:56 3/3/2014 3 3 2014 16 918 524678 4818390 86 40
6:00:54 12/24/2012 12 24 2012 6 663 522281 4818382 196 40
16:00:27 3/13/2011 3 13 2011 16 801 521121 4818378 199 40
6:00:47 2/13/2011 2 13 2011 6 639 524314 4818389 124 39
16:00:53 1/31/2009 1 31 2009 16 637 524139 4818388 124 39
4:00:35 3/2/2010 3 2 2010 4 639 522237 4818382 196 40
4:00:54 12/29/2009 12 29 2009 4 641 520455 4818376 200 39
4:00:53 11/28/2010 11 28 2010 4 643 522731 4818383 195 40
22:00:47 3/21/2013 3 21 2013 22 671 525814 4818395 85 40
22:00:36 12/25/2012 12 25 2012 22 663 522816 4818384 194 40
0:00:51 12/31/2009 12 31 2009 0 641 523070 4818385 194 40
8:00:53 1/8/2010 1 8 2010 8 640 521517 4818380 198 40
18:00:43 4/27/2010 4 27 2010 18 644 524742 4818391 86 40
10:00:56 11/26/2011 11 26 2011 10 667 522156 4818382 196 40
8:00:53 12/24/2012 12 24 2012 8 663 522280 4818382 196 40
8:01:11 12/26/2012 12 26 2012 8 680 520995 4818378 199 40
4:00:53 2/27/2012 2 27 2012 4 663 521783 4818381 197 40
6:00:53 4/16/2012 4 16 2012 6 671 522701 4818384 195 40
6:00:48 12/11/2012 12 11 2012 6 675 525844 4818395 85 40
18:00:52 3/8/2014 3 8 2014 18 907 521499 4818380 198 40
2:00:52 1/30/2011 1 30 2011 2 654 522896 4818384 194 40
20:01:11 4/15/2014  4       15      2014    20      908     526433  4818397 83      40
18:00:54        2/26/2013       2       26      2013    18      666     524180  4818389 124     39



12:00:49        4/1/2010        4       1       2010    12      652     525448  4818394 88      40
0:01:04 3/26/2014       3       26      2014    0       909     526111  4818396 84      40
0:00:47 12/7/2010       12      7       2010    0       647     523785  4818388 192     40
8:00:41 2/27/2014       2       27      2014    8       916     522671  4818384 195     40
14:00:44        1/30/2010       1       30      2010    14      647     521356  4818380 198     40
14:00:53        2/15/2013       2       15      2013    14      679     524221  4818389 124     39
0:00:50 3/30/2010       3       30      2010    0       651     526058  4818396 84      40
6:00:42 3/18/2011       3       18      2011    6       660     522116  4818382 196     40
4:00:41 2/25/2011       2       25      2011    4       646     523314  4818386 193     40
0:00:47 1/10/2012       1       10      2012    0       658     524349  4818390 124     39
10:00:50        3/13/2011       3       13      2011    10      801     521255  4818380 198     40
10:01:14        1/28/2011       1       28      2011    10      647     521704  4818381 197     40
20:00:29        3/30/2014       3       30      2014    20      907     522515  4818384 195     40
0:00:50 2/24/2011       2       24      2011    0       655     523097  4818386 194     40
6:01:12 3/2/2010        3       2       2010    6       639     522233  4818383 196     40
14:00:47        2/6/2010        2       6       2010    14      633     525190  4818393 87      40
20:00:23        1/1/2012        1       1       2012    20      658     522261  4818383 196     40
4:00:42 4/6/2008        4       6       2008    4       633     523731  4818388 192     40
4:01:00 3/16/2014       3       16      2014    4       907     522440  4818384 195     40
16:00:29        3/5/2014        3       5       2014    16      907     522706  4818385 195     40
2:01:12 5/6/2010        5       6       2010    2       652     526618  4818399 83      40
6:00:54 3/23/2014       3       23      2014    6       916     522717  4818385 195     40
8:00:15 2/28/2011       2       28      2011    8       650     522077  4818383 196     40
6:00:24 4/9/2011        4       9       2011    6       658     521692  4818382 197     40
14:00:55        12/24/2011      12      24      2011    14      658     521452  4818381 198     40
22:00:55        3/3/2013        3       3       2013    22      663     523226  4818387 193     40
8:00:41 3/2/2010        3       2       2010    8       638     522263  4818384 196     40
16:00:48        11/30/2010      11      30      2010    16      654     520609  4818378 200     39
8:00:56 2/18/2013       2       18      2013    8       677     521433  4818381 198     40
10:00:12        1/2/2011        1       2       2011    10      653     523909  4818389 192     40
14:00:17        1/18/2009       1       18      2009    14      635     521870  4818382 197     40
0:00:54 3/22/2013       3       22      2013    0       671     525816  4818397 85      40
12:00:53        12/28/2009      12      28      2009    12      641     521384  4818381 198     40
2:00:48 3/20/2011       3       20      2011    2       659     521389  4818381 198     40
0:00:36 4/21/2012       4       21      2012    0       676     520472  4818378 200     39
18:00:58        2/7/2011        2       7       2011    18      655     523271  4818387 193     40
10:00:27        2/2/2014        2       2       2014    10      908     521700  4818382 197     40
6:00:42 4/12/2009       4       12      2009    6       648     525656  4818396 85      40
16:00:54        1/4/2009        1       4       2009    16      634     521602  4818382 197     40
10:00:23        2/21/2011       2       21      2011    10      657     521641  4818382 197     40
0:00:41 2/27/2012       2       27      2012    0       663     521807  4818383 197     40
6:00:25 2/27/2009       2       27      2009    6       633     521700  4818382 197     40
18:00:41        12/11/2008      12      11      2008    18      634     522274  4818384 196     40
2:00:20 1/10/2012       1       10      2012    2       663     525322  4818395 88      40
16:01:47        3/20/2010       3       20      2010    16      646     521394  4818381 198     40
18:00:43        12/23/2009      12      23      2009    18      643     521656  4818382 197     40
12:01:08        2/17/2013       2       17      2013    12      677     521409  4818381 198     40
4:01:23 3/27/2010       3       27      2010    4       641     525011  4818394 87      40
2:00:53 4/13/2012       4       13      2012    2       677     522916  4818386 194     40
8:00:43 12/11/2008      12      11      2008    8       633     525011  4818394 87      40
22:00:19        3/1/2010        3       1       2010    22      647     522153  4818384 196     40
8:00:54 2/1/2011        2       1       2011    8       654     522232  4818384 196     40
18:00:49        3/22/2009       3       22      2009    18      642     524827  4818393 87      40
2:00:36 3/13/2011       3       13      2011    2       647     521473  4818382 198     40



4:00:15 3/22/2008       3       22      2008    4       633     521717  4818383 197     40
10:00:47        2/28/2014       2       28      2014    10      914     522236  4818384 196     40
8:01:11 2/15/2014       2       15      2014    8       908     524780  4818393 86      40
16:00:53        3/12/2010       3       12      2010    16      640     521363  4818382 198     40
4:00:56 3/7/2014        3       7       2014    4       907     521493  4818382 198     40
12:00:31        2/26/2011       2       26      2011    12      653     521448  4818382 198     40
10:00:48        4/2/2010        4       2       2010    10      746     524877  4818394 87      40
22:00:30        4/19/2009       4       19      2009    22      644     522708  4818386 195     40
8:00:43 4/7/2008        4       7       2008    8       636     522191  4818384 196     40
2:00:44 4/6/2008        4       6       2008    2       633     523732  4818390 192     40
20:00:32        3/14/2012       3       14      2012    20      663     523638  4818390 192     40
6:00:57 3/2/2010        3       2       2010    6       638     522263  4818385 196     40
6:00:56 12/25/2009      12      25      2009    6       646     522746  4818387 195     40
18:01:20        1/19/2010       1       19      2010    18      643     525205  4818395 87      40
6:00:54 3/21/2014       3       21      2014    6       916     525357  4818396 88      40
14:00:53        2/13/2014       2       13      2014    14      908     526053  4818399 84      40
8:00:50 3/6/2013        3       6       2013    8       671     521964  4818384 197     40
22:00:53        12/6/2010       12      6       2010    22      647     523804  4818390 192     40
2:00:43 12/15/2013      12      15      2013    2       916     524429  4818393 86      40
8:00:48 3/23/2009       3       23      2009    8       633     522733  4818387 195     40
18:01:16        2/24/2011       2       24      2011    18      642     523544  4818390 193     40
0:02:12 3/20/2014       3       20      2014    0       913     526728  4818402 83      40
4:00:48 4/7/2009        4       7       2009    4       646     521265  4818382 198     40
6:00:53 3/15/2010       3       15      2010    6       644     526170  4818399 84      40
2:00:44 3/22/2011       3       22      2011    2       668     523771  4818391 192     40
18:00:44        2/4/2009        2       4       2009    18      633     524370  4818393 124     39
12:00:44        2/13/2011       2       13      2011    12      650     521567  4818383 198     40
18:00:42        1/27/2011       1       27      2011    18      642     523921  4818391 192     40
4:00:53 4/14/2012       4       14      2012    4       665     522760  4818387 195     40
18:00:47        4/28/2009       4       28      2009    18      644     522480  4818386 195     40
12:00:55        2/13/2011       2       13      2011    12      654     521655  4818384 197     40
20:00:43        2/28/2013       2       28      2013    20      663     523257  4818389 193     40
22:00:22        1/20/2013       1       20      2013    22      663     523794  4818391 192     40
18:00:44        12/28/2008      12      28      2008    18      633     523500  4818390 193     40
18:00:53        2/14/2011       2       14      2011    18      646     523863  4818391 192     40
4:00:54 4/16/2012       4       16      2012    4       671     522704  4818387 195     40
12:00:29        2/19/2012       2       19      2012    12      658     521521  4818383 198     40
0:00:51 2/23/2012       2       23      2012    0       658     522922  4818388 194     40
10:00:48        1/22/2010       1       22      2010    10      646     522159  4818386 196     40
2:00:52 4/14/2012       4       14      2012    2       665     522741  4818387 195     40
12:00:25        2/2/2014        2       2       2014    12      908     521705  4818384 197     40
2:00:53 3/6/2013        3       6       2013    2       657     521222  4818383 198     40
6:00:48 3/7/2014        3       7       2014    6       907     521493  4818383 198     40
10:00:36        2/13/2011       2       13      2011    10      641     521575  4818384 198     40
16:00:55        2/15/2013       2       15      2013    16      679     524044  4818392 124     39
4:00:56 1/30/2010       1       30      2010    4       647     520455  4818380 200     39
0:00:53 12/18/2012      12      18      2012    0       670     524455  4818394 86      40
18:00:23        4/10/2011       4       10      2011    18      659     520515  4818381 200     39
22:00:47        3/18/2011       3       18      2011    22      667     521776  4818385 197     40
14:00:54        12/22/2012      12      22      2012    14      677     521633  4818384 197     40
16:00:47        3/29/2011       3       29      2011    16      665     522068  4818386 196     40
8:00:53 2/27/2011       2       27      2011    8       654     521690  4818385 197     40
8:00:53 1/1/2013        1       1       2013    8       663     522873  4818389 194     40
16:00:23        12/28/2008      12      28      2008    16      637     523603  4818391 193     40



4:00:39 1/23/2011       1       23      2011    4       639     523795  4818392 192     40
0:00:54 1/25/2011       1       25      2011    0       642     523795  4818392 192     40
2:00:48 12/3/2012       12      3       2012    2       675     525507  4818398 88      40
18:00:25        4/3/2011        4       3       2011    18      666     525283  4818397 88      40
2:00:53 3/29/2012       3       29      2012    2       676     523233  4818390 193     40
4:00:42 2/15/2014       2       15      2014    4       908     526107  4818401 84      40
16:00:44        4/10/2011       4       10      2011    16      654     522813  4818389 194     40
6:00:47 2/1/2011        2       1       2011    6       654     522253  4818387 196     40
10:00:20        3/10/2009       3       10      2009    10      633     522654  4818388 195     40
6:00:47 12/21/2013      12      21      2013    6       907     522945  4818389 194     40
14:00:49        2/16/2009       2       16      2009    14      633     521271  4818384 198     40
2:00:45 4/25/2011       4       25      2011    2       669     524787  4818396 86      40
10:00:42        4/1/2010        4       1       2010    10      646     524442  4818395 86      40
4:00:54 1/21/2010       1       21      2010    4       638     521382  4818384 198     40
18:00:54        2/10/2013       2       10      2013    18      675     524932  4818397 87      40
6:00:56 2/1/2011        2       1       2011    6       638     522206  4818387 196     40
16:00:47        3/8/2012        3       8       2012    16      658     521862  4818386 197     40
6:00:48 4/6/2008        4       6       2008    6       632     522184  4818387 196     40
18:00:54        3/12/2010       3       12      2010    18      640     521360  4818384 198     40
10:00:47        3/18/2014       3       18      2014    10      679     521894  4818386 197     40
18:00:42        3/21/2011       3       21      2011    18      668     523781  4818392 192     40
12:00:55        12/25/2012      12      25      2012    12      663     522271  4818387 196     40
10:00:54        2/20/2011       2       20      2011    10      646     521617  4818385 197     40
6:00:47 2/15/2014       2       15      2014    6       908     524683  4818396 86      40
4:00:53 3/15/2010       3       15      2010    4       644     526169  4818401 84      40
2:00:25 4/12/2009       4       12      2009    2       642     526167  4818401 84      40
22:00:56        4/2/2014        4       2       2014    22      679     524446  4818395 86      40
10:00:56        12/25/2013      12      25      2013    10      908     521438  4818385 198     40
4:00:54 3/21/2011       3       21      2011    4       665     521534  4818385 198     40
18:00:41        3/26/2010       3       26      2010    18      650     525120  4818398 87      40
18:00:53        3/22/2010       3       22      2010    18      651     524487  4818395 86      40
0:00:41 12/9/2010       12      9       2010    0       641     523808  4818393 192     40
10:00:50        2/27/2013       2       27      2013    10      679     521669  4818386 197     40
18:00:43        4/5/2011        4       5       2011    18      660     526693  4818404 83      40
4:00:40 3/23/2014       3       23      2014    4       916     522720  4818389 195     40
0:00:21 12/25/2011      12      25      2011    0       658     521413  4818385 198     40
2:00:53 3/4/2013        3       4       2013    2       671     523506  4818392 193     40
2:00:56 12/18/2012      12      18      2012    2       680     522721  4818390 195     40
4:00:56 12/11/2013      12      11      2013    4       908     522362  4818388 196     40
0:00:56 1/19/2010       1       19      2010    0       643     525629  4818400 85      40
12:00:20        1/31/2010       1       31      2010    12      633     522126  4818388 196     40
20:00:53        2/27/2014       2       27      2014    20      908     524449  4818396 86      40
2:00:57 4/20/2014       4       20      2014    2       916     520562  4818383 200     39
8:00:53 2/27/2012       2       27      2012    8       658     521939  4818387 197     40
6:00:53 1/3/2014        1       3       2014    6       907     520584  4818383 200     39
18:01:41        2/23/2013       2       23      2013    18 666 523564 4818393 193 40
12:00:23 1/5/2009 1 5 2009 12 632 521538 4818386 198 40
6:00:48 3/16/2014 3 16 2014 6 907 522434 4818389 195 40
18:00:47 3/27/2009 3 27 2009 18 635 521505 4818386 198 40
12:01:07 4/23/2014 4 23 2014 12 913 521773 4818387 197 40
0:00:27 3/2/2010 3 2 2010 0 647 522208 4818388 196 40
0:00:20 2/9/2011 2 9 2011 0 642 523496 4818392 193 40
0:00:43 4/22/2009 4 22 2009 0 634 522736 4818390 195 40
10:00:56 1/18/2010 1 18 2010 10 633 521519 4818386 198 40



22:00:56 4/11/2012 4 11 2012 22 676 525850 4818401 85 40
8:00:43 2/24/2009 2 24 2009 8 633 522200 4818388 196 40
2:00:48 12/15/2013 12 15 2013 2 909 525184 4818399 87 40
14:00:47 1/2/2014 1 2 2014 14 917 521367 4818385 198 40
6:00:47 4/7/2009 4 7 2009 6 646 521262 4818385 198 40
20:00:42 3/3/2013 3 3 2013 20 663 523265 4818392 193 40
20:00:25 1/20/2013 1 20 2013 20 663 523791 4818394 192 40
18:01:18 2/11/2010 2 11 2010 18 640 523805 4818394 192 40
6:02:11 3/14/2010 3 14 2010 6 641 522858 4818390 194 40
2:00:48 3/29/2011 3 29 2011 2 662 524644 4818397 86 40
16:00:54 2/14/2010 2 14 2010 16 647 524676 4818397 86 40
8:00:53 2/10/2010 2 10 2010 8 633 525180 4818399 87 40
2:00:55 12/4/2012 12 4 2012 2 671 525333 4818399 88 40
4:00:44 2/16/2011 2 16 2011 4 655 522486 4818389 195 40
8:00:25 3/15/2010 3 15 2010 8 639 521873 4818387 197 40
12:00:53 1/19/2011 1 19 2011 12 654 522158 4818388 196 40
6:00:48 12/11/2013 12 11 2013 6 908 522373 4818389 196 40
8:00:54 1/30/2011 1 30 2011 8 657 521803 4818387 197 40
18:00:17 4/18/2008 4 18 2008 18 631 524115 4818395 124 39
6:00:53 3/4/2010 3 4 2010 6 643 524388 4818396 124 39
4:01:46 2/4/2012 2 4 2012 4 665 524134 4818395 124 39
4:00:44 4/4/2011 4 4 2011 4 667 524434 4818396 86 40
10:00:48 1/29/2014 1 29 2014 10 909 521244 4818385 198 40
22:00:53 1/20/2010 1 20 2010 22 638 521295 4818386 198 40
8:00:45 2/22/2009 2 22 2009 8 632 524468 4818396 86 40
10:02:43 1/30/2010 1 30 2010 10 641 521391 4818386 198 40
6:00:22 11/26/2010 11 26 2010 6 647 522749 4818390 195 40
4:00:47 3/6/2013 3 6 2013 4 677 522010 4818388 196 40
0:00:21 2/16/2011 2 16 2011 0 650 523106 4818392 194 40
22:00:42 12/25/2008 12 25 2008 22 632 521510 4818387 198 40
20:00:28 4/16/2014 4 16 2014 20 908 523070 4818392 194 40
20:00:41 3/16/2014 3 16 2014 20 909 522750 4818391 195 40
16:00:56 1/11/2011 1 11 2011 16 641 522773 4818391 195 40
6:00:48 1/30/2011 1 30 2011 6 657 521802 4818388 197 40
16:01:05 1/14/2014 1 14 2014 16 671 522116 4818389 196 40
8:00:48 2/5/2010 2 5 2010 8 633 523356 4818393 193 40
2:00:53 1/21/2010 1 21 2010 2 638 521384 4818386 198 40
6:00:49 3/15/2009 3 15 2009 6 637 523752 4818394 192 40
18:00:53 12/3/2010 12 3 2010 18 655 525381 4818400 88 40
18:03:06 12/25/2008 12 25 2008 18 632 521509 4818387 198 40
4:00:47 4/6/2008 4 6 2008 4 632 522187 4818389 196 40
22:01:45 1/25/2010 1 25 2010 22 643 523783 4818395 192 40
2:00:57 3/4/2010 3 4 2010 2 643 524442 4818397 86 40
20:01:12 3/21/2013 3 21 2013 20 671 525976 4818403 85 40
10:00:42 2/27/2011 2 27 2011 10 653 521599 4818387 198 40
12:00:54 3/18/2010 3 18 2010 12 641 521975 4818388 197 40
10:01:52 2/27/2011 2 27 2011 10 655 521713 4818388 197 40
14:00:38 4/17/2012 4 17 2012 14 677 524428 4818397 86 40
12:00:55 3/30/2009 3 30 2009 12 646 521979 4818389 197 40
8:00:47 12/29/2009 12 29 2009 8 640 522193 4818389 196 40
22:00:56 3/22/2009 3 22 2009 22 642 523923 4818395 192 40
0:00:54 3/4/2010 3 4 2010 0 643 524446 4818397 86 40
18:00:31 1/31/2009 1 31 2009 18 637 524141 4818396 124 39
10:00:53 12/22/2010 12 22 2010 10 638 522019 4818389 196 40



2:00:48 2/5/2009 2 5 2009 2 633 524367 4818397 124 39
0:00:54 2/4/2012 2 4 2012 0 665 524138 4818396 124 39
14:00:47 1/22/2011 1 22 2011 14 639 521703 4818388 197 40
8:00:11 3/26/2010 3 26 2010 8 644 524266 4818397 124 39
22:00:54 1/9/2012 1 9 2012 22 663 525446 4818401 88 40
12:00:26 1/27/2011 1 27 2011 12 654 521943 4818389 197 40
8:00:20 4/2/2009 4 2 2009 8 648 522576 4818391 195 40
10:01:12 2/27/2013 2 27 2013 10 657 521588 4818388 198 40
18:00:55 3/1/2014 3 1 2014 18 907 521379 4818387 198 40
16:00:50 2/19/2011 2 19 2011 16 638 521630 4818388 197 40
8:00:27 3/21/2010 3 21 2010 8 650 521859 4818389 197 40
0:00:18 12/10/2010 12 10 2010 0 642 525045 4818400 87 40
2:01:10 3/15/2014 3 15 2014 2 916 525569 4818402 88 40
12:00:48 12/17/2008 12 17 2008 12 637 523826 4818396 192 40
12:00:36 3/29/2011 3 29 2011 12 665 522066 4818390 196 40
0:00:54 12/15/2011 12 15 2011 0 667 523623 4818395 192 40
0:00:53 3/5/2011 3 5 2011 0 650 522185 4818390 196 40
16:00:45 1/8/2013 1 8 2013 16 665 523702 4818395 192 40
8:00:29 12/25/2009 12 25 2009 8 646 522575 4818391 195 40
2:00:42 4/2/2013 4 2 2013 2 663 524661 4818399 86 40
10:00:54 1/22/2011 1 22 2011 10 641 521431 4818388 198 40
14:00:53 2/20/2013 2 20 2013 14 663 521358 4818388 198 40
16:00:55 4/17/2012 4 17 2012 16 677 524424 4818398 86 40
0:00:47 12/28/2012 12 28 2012 0 663 521612 4818388 197 40
4:00:54 2/9/2013 2 9 2013 4 663 523800 4818396 192 40
6:00:53 4/2/2009 4 2 2009 6 634 521511 4818388 198 40
6:00:47 4/22/2014 4 22 2014 6 913 524405 4818398 124 39
8:00:55 12/23/2010 12 23 2010 8 647 523769 4818396 192 40
10:00:49 3/26/2010 3 26 2010 10 638 524289 4818398 124 39
0:00:47 2/5/2009 2 5 2009 0 633 524374 4818398 124 39
6:01:00 3/6/2013 3 6 2013 6 677 522029 4818390 196 40
12:00:41 3/6/2011 3 6 2011 12 654 521772 4818389 197 40
0:00:52 4/14/2014 4 14 2014 0 916 525489 4818402 88 40
14:01:11 1/22/2011 1 22 2011 14 646 521731 4818389 197 40
8:00:53 1/20/2012 1 20 2012 8 663 523598 4818396 193 40
14:00:32 3/6/2014 3 6 2014 14 679 521377 4818388 198 40
10:00:53 1/31/2011 1 31 2011 10 647 522442 4818392 195 40
8:00:48 3/26/2010 3 26 2010 8 640 524449 4818399 86 40
14:00:53 4/30/2008 4 30 2008 14 636 522191 4818391 196 40
10:00:41 12/19/2010 12 19 2010 10 638 523527 4818395 193 40
6:00:33 12/19/2012 12 19 2012 6 658 522748 4818393 195 40
6:01:28 12/29/2008 12 29 2008 6 633 523336 4818395 193 40
22:00:53 2/3/2012 2 3 2012 22 665 524101 4818398 124 39
6:00:24 4/7/2014 4 7 2014 6 909 524447 4818399 86 40
12:00:56 1/7/2013 1 7 2013 12 675 524269 4818398 124 39
22:00:23 1/1/2012 1 1 2012 22 658 522257 4818391 196 40
12:00:48 2/19/2011 2 19 2011 12 655 521565 4818389 198 40
2:00:54 1/9/2009 1 9 2009 2 635 523834 4818397 192 40
6:00:58 12/16/2013 12 16 2013 6 671 522844 4818393 194 40
18:00:48 2/15/2011 2 15 2011 18 654 522847 4818393 194 40
10:00:42 1/23/2014 1 23 2014 10 909 524164 4818398 124 39
22:00:53 3/2/2011 3 2 2011 22 650 523283 4818395 193 40
0:00:37 1/28/2011 1 28 2011 0 642 523874 4818397 192 40
6:00:47 4/20/2009 4 20 2009 6 644 522766 4818393 195 40



18:00:49 12/27/2009 12 27 2009 18 643 521481 4818389 198 40
10:00:39 3/4/2012 3 4 2012 10 658 521481 4818389 198 40
10:00:42 1/13/2013 1 13 2013 10 665 521303 4818389 198 40
16:00:53 11/30/2010 11 30 2010 16 641 520734 4818387 200 39
10:01:17 2/15/2014 2 15 2014 10 909 521346 4818389 198 40
18:00:41 2/10/2013 2 10 2013 18 680 525127 4818402 87 40
22:00:36 2/27/2010 2 27 2010 22 639 525394 4818403 88 40
6:00:24 3/25/2011 3 25 2011 6 659 522716 4818393 195 40
0:00:42 3/29/2012 3 29 2012 0 675 523307 4818395 193 40
0:00:15 12/25/2013 12 25 2013 0 909 521276 4818389 198 40
4:00:53 12/6/2012 12 6 2012 4 670 523496 4818396 193 40
18:00:53 2/24/2010 2 24 2010 18 646 524240 4818399 124 39
8:00:28 1/10/2012 1 10 2012 8 663 524295 4818399 124 39
22:00:42 3/10/2010 3 10 2010 22 639 525545 4818404 88 40
8:00:53 3/25/2013 3 25 2013 8 677 520994 4818388 199 40
6:00:41 3/22/2008 3 22 2008 6 636 521739 4818390 197 40
10:00:47 3/24/2010 3 24 2010 10 639 521443 4818389 198 40
0:00:53 2/7/2011 2 7 2011 0 655 523231 4818395 193 40
6:00:54 1/8/2010 1 8 2010 6 640 521520 4818390 198 40
16:00:31 3/8/2014 3 8 2014 16 907 521376 4818389 198 40
2:00:53 3/16/2010 3 16 2010 2 647 522026 4818391 196 40
18:00:50 5/4/2011 5 4 2011 18 667 520775 4818388 200 39
22:00:47 3/21/2014 3 21 2014 22 909 525399 4818403 88 40
4:00:25 3/25/2011 3 25 2011 4 659 522707 4818394 195 40
8:00:54 12/7/2011 12 7 2011 8 650 526517 4818408 83 40
10:00:44 12/29/2008 12 29 2008 10 634 523775 4818398 192 40
20:00:47 2/3/2012 2 3 2012 20 665 524137 4818399 124 39
12:00:56 4/29/2010 4 29 2010 12 644 524414 4818400 86 40
6:00:53 2/14/2012 2 14 2012 6 665 524466 4818400 86 40
18:00:41 2/18/2010 2 18 2010 18 646 523778 4818398 192 40
22:00:54 3/13/2010 3 13 2010 22 642 522758 4818394 195 40
2:00:48 12/12/2010 12 12 2010 2 653 523668 4818397 192 40
22:00:47 4/24/2014 4 24 2014 22 909 522828 4818394 194 40
0:00:47 3/19/2011 3 19 2011 0 667 521773 4818391 197 40
14:00:48 1/1/2009 1 1 2009 14 637 523952 4818398 192 40
8:00:48 12/17/2008 12 17 2008 8 637 524415 4818400 86 40
12:00:53 1/13/2013 1 13 2013 12 665 521304 4818390 198 40
14:00:48 3/8/2014 3 8 2014 14 907 521389 4818390 198 40
4:00:48 12/8/2010 12 8 2010 4 647 523771 4818398 192 40
18:00:43 1/24/2011 1 24 2011 18 650 523647 4818397 192 40
16:00:42 4/5/2011 4 5 2011 16 655 526173 4818407 84 40
10:00:39 3/31/2010 3 31 2010 10 638 524249 4818400 124 39
18:00:41 3/28/2011 3 28 2011 18 660 525228 4818403 88 40
10:00:41 2/18/2009 2 18 2009 10 633 521971 4818392 197 40
0:00:56 2/28/2010 2 28 2010 0 639 525392 4818404 88 40
0:00:25 3/13/2010 3 13 2010 0 651 526199 4818407 84 40
4:01:28 3/29/2011 3 29 2011 4 661 524470 4818400 86 40
10:00:48 3/24/2010 3 24 2010 10 656 521500 4818390 198 40
10:01:17 1/7/2013 1 7 2013 10 675 524266 4818400 124 39
22:01:08 2/18/2010 2 18 2010 22 646 523775 4818398 192 40
18:00:46 1/7/2012 1 7 2012 18 658 521417 4818390 198 40
4:00:56 4/7/2014 4 7 2014 4 909 524448 4818401 86 40
6:00:36 2/6/2014 2 6 2014 6 907 523914 4818399 192 40
12:00:30 3/27/2012 3 27 2012 12 658 522227 4818393 196 40



0:00:50 3/14/2010 3 14 2010 0 642 522763 4818395 195 40
8:00:59 2/4/2011 2 4 2011 8 657 522896 4818395 194 40
2:00:53 2/4/2012 2 4 2012 2 665 524134 4818400 124 39
14:01:23 4/17/2014 4 17 2014 14 908 521609 4818391 197 40
12:00:46 1/5/2009 1 5 2009 12 637 521928 4818392 197 40
6:00:55 2/14/2011 2 14 2011 6 801 524307 4818400 124 39
4:01:00 12/22/2009 12 22 2009 4 640 523329 4818397 193 40
12:00:48 12/29/2008 12 29 2008 12 634 523776 4818398 192 40
4:00:41 3/16/2010 3 16 2010 4 647 522030 4818392 196 40
8:00:48 2/25/2011 2 25 2011 8 654 522512 4818394 195 40
2:00:51 4/7/2014 4 7 2014 2 679 520460 4818388 200 39
8:00:41 11/24/2011 11 24 2011 8 655 521518 4818391 198 40
14:00:54 1/24/2012 1 24 2012 14 665 521380 4818390 198 40
14:00:20 3/20/2010 3 20 2010 14 638 521318 4818390 198 40
2:00:54 3/11/2010 3 11 2010 2 642 525824 4818406 85 40
0:00:54 1/21/2013 1 21 2013 0 663 523734 4818398 192 40
6:00:53 3/16/2010 3 16 2010 6 647 522025 4818393 196 40
10:00:54 2/25/2009 2 25 2009 10 632 521424 4818391 198 40
10:00:54 3/28/2014 3 28 2014 10 679 521520 4818391 198 40
14:00:36 12/11/2010 12 11 2010 14 639 521218 4818390 198 40
16:00:56 1/29/2011 1 29 2011 16 638 521266 4818390 198 40
22:00:19 2/4/2009 2 4 2009 22 633 524377 4818401 124 39
18:00:36 4/7/2009 4 7 2009 18 638 524663 4818402 86 40
10:00:23 3/30/2009 3 30 2009 10 646 521918 4818393 197 40
0:00:49 3/11/2010 3 11 2010 0 639 525543 4818405 88 40
2:02:11 4/4/2010 4 4 2010 2 652 524485 4818401 86 40
12:00:54 12/19/2013 12 19 2013 12 914 521701 4818392 197 40
10:00:53 3/18/2014 3 18 2014 10 909 522030 4818393 196 40
22:01:26 4/6/2010 4 6 2010 22 650 522916 4818396 194 40
8:00:41 2/27/2009 2 27 2009 8 633 521696 4818392 197 40
0:00:41 3/6/2010 3 6 2010 0 640 525493 4818405 88 40
10:00:42 3/30/2009 3 30 2009 10 635 521956 4818393 197 40
14:00:48 3/20/2013 3 20 2013 14 679 522083 4818393 196 40
14:00:48 1/28/2011 1 28 2011 14 801 524769 4818403 86 40
6:00:53 1/1/2013 1 1 2013 6 663 522968 4818396 194 40
12:00:21 3/13/2011 3 13 2011 12 801 521228 4818391 198 40
10:00:53 2/22/2014 2 22 2014 10 917 521564 4818392 198 40
4:01:04 4/9/2011 4 9 2011 4 654 521756 4818392 197 40
18:01:12 1/10/2013 1 10 2013 18 663 524248 4818401 124 39
8:01:03 2/13/2011 2 13 2011 8 639 524303 4818401 124 39
16:00:26 1/29/2013 1 29 2013 16 665 521135 4818391 199 40
22:00:41 1/9/2012 1 9 2012 22 658 524311 4818401 124 39
4:00:42 1/1/2013 1 1 2013 4 663 522974 4818397 194 40
10:00:41 3/27/2012 3 27 2012 10 677 522065 4818394 196 40
4:00:12 12/14/2008 12 14 2008 4 634 522241 4818394 196 40
4:00:42 4/4/2011 4 4 2011 4 658 524442 4818402 86 40
18:00:54 12/8/2012 12 8 2012 18 675 524592 4818402 86 40
2:00:24 2/16/2011 2 16 2011 2 655 522469 4818395 195 40
4:00:43 1/3/2009 1 3 2009 4 633 523927 4818400 192 40
2:00:24 3/14/2014 3 14 2014 2 909 522574 4818395 195 40
18:00:47 2/10/2009 2 10 2009 18 633 523667 4818399 192 40
8:00:54 3/31/2009 3 31 2009 8 633 522328 4818395 196 40
14:00:53 1/4/2009 1 4 2009 14 634 521606 4818392 197 40
0:00:53 4/25/2009 4 25 2009 0 642 525648 4818407 85 40



2:00:41 1/30/2010 1 30 2010 2 647 520449 4818389 200 39
12:00:53 2/3/2010 2 3 2010 12 640 524299 4818402 124 39
8:00:55 4/11/2011 4 11 2011 8 654 522524 4818396 195 40
2:00:55 3/2/2010 3 2 2010 2 647 522253 4818395 196 40
18:00:43 4/22/2009 4 22 2009 18 644 524573 4818403 86 40
0:00:49 3/21/2009 3 21 2009 0 643 521330 4818392 198 40
0:00:46 1/16/2014 1 16 2014 0 907 522994 4818397 194 40
2:01:54 2/18/2013 2 18 2013 2 677 521198 4818392 199 40
4:00:48 12/29/2008 12 29 2008 4 633 523347 4818399 193 40
22:00:48 4/14/2011 4 14 2011 22 666 525834 4818408 85 40
10:00:56 4/28/2014 4 28 2014 10 917 522028 4818394 196 40
6:00:54 2/16/2011 2 16 2011 6 655 522469 4818396 195 40
2:00:53 3/21/2009 3 21 2009 2 643 521328 4818392 198 40
6:00:49 2/4/2011 2 4 2011 6 657 522904 4818397 194 40
8:00:53 4/7/2011 4 7 2011 8 665 524326 4818402 124 39
14:00:54 12/27/2012 12 27 2012 14 675 521591 4818393 198 40
4:00:49 12/19/2012 12 19 2012 4 658 522752 4818397 195 40
14:00:42 1/29/2013 1 29 2013 14 665 521134 4818392 199 40
18:00:56 2/3/2012 2 3 2012 18 665 524406 4818403 124 39
8:00:53 1/24/2010 1 24 2010 8 647 520508 4818390 200 39
0:00:41 3/29/2011 3 29 2011 0 661 524471 4818403 86 40
12:00:44 4/19/2009 4 19 2009 12 644 522591 4818396 195 40
12:00:25 2/8/2011 2 8 2011 12 655 525320 4818406 88 40
6:00:43 4/4/2011 4 4 2011 6 667 524434 4818403 86 40
16:00:14 12/24/2008 12 24 2008 16 635 525519 4818407 88 40
2:00:54 3/6/2010 3 6 2010 2 640 525487 4818407 88 40
14:00:06 1/8/2009 1 8 2009 14 635 523846 4818401 192 40
22:00:46 2/11/2010 2 11 2010 22 640 523796 4818401 192 40
2:00:54 1/7/2010 1 7 2010 2 647 521485 4818393 198 40
2:00:48 4/20/2011 4 20 2011 2 668 525465 4818407 88 40
12:00:53 3/17/2014 3 17 2014 12 679 522237 4818396 196 40
14:00:48 1/22/2011 1 22 2011 14 657 521830 4818394 197 40
4:00:48 4/20/2011 4 20 2011 4 668 525463 4818407 88 40
8:00:48 4/1/2010 4 1 2010 8 655 524742 4818404 86 40
16:00:53 3/10/2013 3 10 2013 16 671 521409 4818393 198 40
6:00:53 1/9/2011 1 9 2011 6 801 523862 4818401 192 40
12:00:54 1/22/2011 1 22 2011 12 657 521831 4818394 197 40
22:00:45 1/24/2011 1 24 2011 22 650 523650 4818401 192 40
2:00:55 2/10/2010 2 10 2010 2 633 525223 4818406 88 40
4:00:41 3/20/2011 3 20 2011 4 659 521549 4818394 198 40
0:00:55 3/19/2014 3 19 2014 0 918 522737 4818398 195 40
18:00:59 2/24/2014 2 24 2014 18 907 524420 4818403 86 40
18:00:43 2/3/2009 2 3 2009 18 633 524434 4818404 86 40
10:00:53 3/12/2012 3 12 2012 10 666 521583 4818394 198 40
4:00:53 3/25/2011 3 25 2011 4 801 522769 4818398 195 40
22:01:21 12/7/2008 12 7 2008 22 633 522857 4818398 194 40
22:00:48 4/19/2013 4 19 2013 22 671 524298 4818403 124 39
2:00:38 12/26/2008 12 26 2008 2 635 523815 4818401 192 40
6:00:41 12/11/2012 12 11 2012 6 677 525855 4818409 85 40
18:00:47 3/2/2012 3 2 2012 18 663 523396 4818400 193 40
22:00:41 12/28/2012 12 28 2012 22 665 522892 4818398 194 40
12:00:12 3/30/2009 3 30 2009 12 635 521957 4818395 197 40
22:00:47 4/19/2013 4 19 2013 22 658 524481 4818404 86 40
8:00:48 12/19/2013 12 19 2013 8 908 522293 4818397 196 40



10:00:53 3/28/2008 3 28 2008 10 634 521486 4818394 198 40
8:00:56 3/7/2013 3 7 2013 8 663 522994 4818399 194 40
4:00:49 3/5/2011 3 5 2011 4 650 522183 4818396 196 40
20:00:51 3/30/2013 3 30 2013 20 663 524577 4818405 86 40
10:00:55 12/9/2010 12 9 2010 10 650 521920 4818395 197 40
0:00:23 3/15/2009 3 15 2009 0 637 523693 4818401 192 40
2:00:50 4/22/2012 4 22 2012 2 672 522819 4818398 194 40
12:00:20 1/18/2010 1 18 2010 12 633 521520 4818394 198 40
20:00:41 3/27/2013 3 27 2013 20 663 524762 4818405 86 40
18:00:52 4/1/2012 4 1 2012 18 679 522752 4818398 195 40
2:00:40 12/31/2009 12 31 2009 2 646 522800 4818398 195 40
0:00:50 12/15/2013 12 15 2013 0 916 524821 4818406 87 40
18:00:43 4/7/2011 4 7 2011 18 663 524401 4818404 124 39
10:01:24 2/15/2011 2 15 2011 10 655 522517 4818398 195 40
10:00:48 1/27/2012 1 27 2012 10 658 521585 4818395 198 40
10:00:50 4/19/2013 4 19 2013 10 658 522255 4818397 196 40
6:00:48 11/28/2010 11 28 2010 6 801 522261 4818397 196 40
18:00:54 2/27/2014 2 27 2014 18 914 521366 4818394 198 40
2:00:54 1/21/2013 1 21 2013 2 663 523733 4818402 192 40
0:00:49 3/2/2011 3 2 2011 0 642 523736 4818402 192 40
10:00:48 3/24/2010 3 24 2010 10 646 521840 4818395 197 40
10:00:53 2/11/2009 2 11 2009 10 634 524879 4818406 87 40
6:00:56 4/14/2014 4 14 2014 6 909 525442 4818408 88 40
12:00:53 2/27/2013 2 27 2013 12 677 521629 4818395 197 40
10:00:35 2/5/2011 2 5 2011 10 646 521265 4818394 198 40
8:00:41 2/20/2011 2 20 2011 8 650 521663 4818395 197 40
14:00:41 2/25/2014 2 25 2014 14 913 526271 4818411 84 40
0:00:27 2/21/2010 2 21 2010 0 638 525476 4818408 88 40
10:00:41 2/27/2011 2 27 2011 10 801 521511 4818395 198 40
18:00:56 4/30/2009 4 30 2009 18 634 521980 4818396 197 40
8:00:41 2/6/2013 2 6 2013 8 680 524604 4818405 86 40
4:00:53 12/25/2012 12 25 2012 4 680 522730 4818399 195 40
16:00:54 12/31/2012 12 31 2012 16 674 521333 4818394 198 40
2:00:37 11/25/2010 11 25 2010 2 646 522666 4818399 195 40
2:00:48 2/6/2013 2 6 2013 2 675 524238 4818404 124 39
22:00:46 3/28/2011 3 28 2011 22 661 524470 4818405 86 40
6:01:11 4/3/2014 4 3 2014 6 913 524351 4818404 124 39
10:01:12 2/23/2011 2 23 2011 10 638 521557 4818395 198 40
20:00:42 1/9/2012 1 9 2012 20 663 525361 4818408 88 40
6:00:54 12/18/2012 12 18 2012 6 680 522729 4818399 195 40
10:00:54 2/27/2013 2 27 2013 10 665 521642 4818395 197 40
6:00:56 2/21/2010 2 21 2010 6 638 525477 4818409 88 40
18:00:42 1/11/2009 1 11 2009 18 635 523616 4818402 192 40
12:00:55 1/14/2012 1 14 2012 12 663 525212 4818408 87 40
4:00:20 2/5/2011 2 5 2011 4 654 524165 4818404 124 39
4:00:55 4/3/2014 4 3 2014 4 913 524355 4818405 124 39
22:00:53 11/20/2010 11 20 2010 22 641 524267 4818404 124 39
18:00:53 4/5/2011 4 5 2011 18 666 526206 4818412 84 40
8:00:55 11/28/2010 11 28 2010 8 801 522221 4818397 196 40
0:00:53 1/18/2011 1 18 2011 0 801 523399 4818401 193 40
10:00:48 12/25/2013 12 25 2013 10 907 522693 4818399 195 40
6:00:54 3/28/2011 3 28 2011 6 662 524409 4818405 124 39
6:00:30 1/27/2010 1 27 2010 6 633 523782 4818403 192 40
6:00:48 12/26/2008 12 26 2008 6 635 523784 4818403 192 40



14:00:32 1/29/2013 1 29 2013 14 663 521247 4818394 198 40
14:00:36 12/28/2013 12 28 2013 14 671 521699 4818396 197 40
0:00:47 1/27/2010 1 27 2010 0 633 523782 4818403 192 40
18:00:36 3/1/2011 3 1 2011 18 642 523729 4818403 192 40
8:00:48 2/2/2012 2 2 2012 8 665 523335 4818401 193 40
2:00:53 3/29/2011 3 29 2011 2 661 524469 4818405 86 40
18:00:47 1/24/2011 1 24 2011 18 650 523652 4818403 192 40
2:00:46 1/3/2010 1 3 2010 2 644 525474 4818409 88 40
6:00:42 4/4/2011 4 4 2011 6 658 524444 4818405 86 40
4:00:38 3/28/2011 3 28 2011 4 662 524404 4818405 124 39
2:00:50 3/4/2013 3 4 2013 2 663 523511 4818402 193 40
10:00:54 2/13/2012 2 13 2012 10 663 525842 4818411 85 40
2:00:48 3/20/2011 3 20 2011 2 801 521373 4818395 198 40
12:00:42 1/30/2014 1 30 2014 12 916 524427 4818406 86 40
2:01:02 3/4/2010 3 4 2010 2 647 524402 4818405 124 39
2:00:36 3/19/2014 3 19 2014 2 918 522729 4818400 195 40
12:00:53 1/22/2011 1 22 2011 12 646 521741 4818396 197 40
2:00:53 5/3/2011 5 3 2011 2 669 524457 4818406 86 40
14:00:53 3/29/2011 3 29 2011 14 650 522950 4818400 194 40
4:00:47 2/1/2011 2 1 2011 4 657 522035 4818397 196 40
18:00:43 3/1/2011 3 1 2011 18 650 523475 4818402 193 40
4:00:53 3/14/2010 3 14 2010 4 642 522890 4818400 194 40
8:00:54 1/15/2009 1 15 2009 8 634 523843 4818404 192 40
4:00:54 1/27/2010 1 27 2010 4 633 523783 4818403 192 40
6:00:53 3/16/2010 3 16 2010 6 643 522320 4818398 196 40
2:00:53 5/13/2011 5 13 2011 2 657 520460 4818393 200 39
6:00:44 12/14/2008 12 14 2008 6 634 522255 4818398 196 40
4:01:05 12/25/2009 12 25 2009 4 646 522846 4818400 194 40
18:00:47 3/27/2012 3 27 2012 18 663 522620 4818400 195 40
12:00:42 1/22/2011 1 22 2011 12 641 521460 4818396 198 40
22:00:54 2/21/2009 2 21 2009 22 637 523787 4818404 192 40
12:00:54 3/10/2013 3 10 2013 12 658 521389 4818396 198 40
18:00:47 1/16/2009 1 16 2009 18 634 524121 4818405 124 39
4:00:14 2/4/2011 2 4 2011 4 657 522903 4818401 194 40
4:00:59 2/6/2014 2 6 2014 4 907 523906 4818404 192 40
14:00:47 2/15/2013 2 15 2013 14 675 524237 4818405 124 39
16:00:36 1/12/2014 1 12 2014 16 671 523813 4818404 192 40
8:00:26 4/19/2013 4 19 2013 8 658 522256 4818399 196 40
2:00:56 2/4/2011 2 4 2011 2 657 522909 4818401 194 40
0:00:27 1/27/2012 1 27 2012 0 666 523429 4818403 193 40
18:00:48 12/27/2010 12 27 2010 18 638 523785 4818404 192 40
22:00:53 12/21/2009 12 21 2009 22 640 523935 4818404 192 40
18:00:44 1/1/2011 1 1 2011 18 653 523381 4818402 193 40
2:00:49 2/21/2010 2 21 2010 2 638 525474 4818410 88 40
18:00:48 4/10/2011 4 10 2011 18 659 522868 4818401 194 40
6:00:57 2/5/2011 2 5 2011 6 654 524167 4818405 124 39
4:00:54 12/4/2012 12 4 2012 4 671 525336 4818410 88 40
18:00:54 3/26/2009 3 26 2009 18 634 521371 4818396 198 40
2:00:50 1/1/2013 1 1 2013 2 663 522876 4818401 194 40
18:00:44 3/12/2010 3 12 2010 18 641 520782 4818394 200 39
6:00:53 4/10/2011 4 10 2011 6 669 521939 4818398 197 40
6:00:55 2/2/2012 2 2 2012 6 665 523329 4818403 193 40
18:00:54 2/21/2009 2 21 2009 18 637 523781 4818404 192 40
18:00:53 11/28/2010 11 28 2010 18 638 521770 4818398 197 40



6:00:53 1/30/2011 1 30 2011 6 647 521620 4818397 197 40
10:00:23 2/15/2011 2 15 2011 10 650 522408 4818400 195 40
18:00:40 4/8/2010 4 8 2010 18 639 525751 4818412 85 40
20:01:24 3/23/2014 3 23 2014 20 914 520425 4818393 200 39
4:00:41 1/8/2010 1 8 2010 4 640 521516 4818397 198 40
18:00:42 2/16/2009 2 16 2009 18 632 526070 4818413 84 40
16:00:49 1/8/2011 1 8 2011 16 654 523935 4818405 192 40
6:00:23 3/4/2010 3 4 2010 6 647 524402 4818407 124 39
6:00:21 12/12/2011 12 12 2011 6 659 524266 4818406 124 39
18:00:51 4/6/2011 4 6 2011 18 654 525985 4818413 85 40
2:00:54 4/14/2009 4 14 2009 2 642 526727 4818416 83 40
6:00:44 4/20/2011 4 20 2011 6 668 525461 4818411 88 40
4:00:53 3/6/2013 3 6 2013 4 679 521910 4818398 197 40
4:00:47 12/12/2010 12 12 2010 4 653 523636 4818404 192 40
4:00:42 12/29/2012 12 29 2012 4 663 522927 4818402 194 40
8:00:54 2/26/2014 2 26 2014 8 916 521778 4818398 197 40
10:00:54 1/14/2011 1 14 2011 10 638 522055 4818399 196 40
6:00:57 1/21/2010 1 21 2010 6 638 521380 4818397 198 40
4:01:00 1/26/2011 1 26 2011 4 642 523731 4818405 192 40
8:00:17 3/20/2010 3 20 2010 8 638 521267 4818397 198 40
2:00:31 3/5/2011 3 5 2011 2 650 522182 4818400 196 40
8:00:24 4/8/2009 4 8 2009 8 633 521648 4818398 197 40
22:00:42 11/25/2010 11 25 2010 22 646 522637 4818401 195 40
2:00:56 1/8/2010 1 8 2010 2 640 521507 4818397 198 40
16:00:42 2/1/2010 2 1 2010 16 633 522937 4818402 194 40
18:00:40 3/1/2013 3 1 2013 18 658 523714 4818405 192 40
0:00:54 1/26/2011 1 26 2011 0 642 523725 4818405 192 40
0:00:53 2/18/2013 2 18 2013 0 677 521197 4818396 199 40
12:00:42 1/29/2013 1 29 2013 12 663 521245 4818397 198 40
2:01:11 5/5/2011 5 5 2011 2 669 523030 4818403 194 40
12:00:54 12/21/2010 12 21 2010 12 801 521906 4818399 197 40
8:01:07 1/21/2010 1 21 2010 8 638 521377 4818397 198 40
4:00:31 12/26/2008 12 26 2008 4 635 523785 4818405 192 40
8:00:20 12/29/2008 12 29 2008 8 633 523336 4818404 193 40
10:00:54 4/4/2011 4 4 2011 10 641 522183 4818400 196 40
22:00:42 4/11/2012 4 11 2012 22 666 525890 4818413 85 40
22:00:57 12/27/2010 12 27 2010 22 638 523785 4818405 192 40
22:00:53 2/9/2010 2 9 2010 22 633 525259 4818411 88 40
10:00:13 1/30/2013 1 30 2013 10 665 521162 4818397 199 40
4:00:53 4/25/2009 4 25 2009 4 634 522890 4818402 194 40
4:00:56 11/26/2010 11 26 2010 4 647 522763 4818402 195 40
14:00:25 1/8/2013 1 8 2013 14 665 523710 4818405 192 40
10:00:53 2/11/2013 2 11 2013 10 680 525186 4818411 87 40
16:00:42 1/10/2009 1 10 2009 16 633 522919 4818403 194 40
12:00:42 1/1/2009 1 1 2009 12 637 523923 4818406 192 40
16:00:47 1/4/2013 1 4 2013 16 663 524242 4818407 124 39
16:00:35 2/24/2014 2 24 2014 16 907 524476 4818408 86 40
10:00:47 1/1/2011 1 1 2011 10 801 521061 4818397 199 40
18:00:54 1/17/2011 1 17 2011 18 801 523399 4818404 193 40
0:00:47 3/14/2010 3 14 2010 0 643 524769 4818409 86 40
18:00:36 3/22/2011 3 22 2011 18 668 524876 4818410 87 40
18:00:52 2/27/2010 2 27 2010 18 639 525394 4818412 88 40
6:00:49 2/1/2011 2 1 2011 6 657 522032 4818400 196 40
4:00:41 3/22/2008 3 22 2008 4 636 521733 4818399 197 40



22:00:53 1/27/2011 1 27 2011 22 642 523892 4818406 192 40
22:00:55 3/1/2011 3 1 2011 22 642 523731 4818406 192 40
8:00:21 12/29/2012 12 29 2012 8 663 522872 4818403 194 40
2:00:48 12/28/2010 12 28 2010 2 646 523830 4818406 192 40
22:00:44 1/24/2011 1 24 2011 22 642 523839 4818406 192 40
10:01:06 12/26/2012 12 26 2012 10 680 521352 4818398 198 40
16:00:36 4/4/2008 4 4 2008 16 632 521584 4818399 198 40
12:00:50 2/26/2012 2 26 2012 12 663 521799 4818399 197 40
10:00:56 12/22/2010 12 22 2010 10 646 522307 4818401 196 40
10:00:41 2/18/2012 2 18 2012 10 658 521390 4818398 198 40
6:00:43 3/12/2009 3 12 2009 6 639 521992 4818400 197 40
8:00:47 3/29/2011 3 29 2011 8 654 522402 4818401 196 40
2:00:54 3/28/2011 3 28 2011 2 662 524402 4818408 124 39
12:00:48 3/6/2011 3 6 2011 12 641 521707 4818399 197 40
14:00:55 1/12/2011 1 12 2011 14 654 524086 4818407 124 39
12:00:56 2/8/2009 2 8 2009 12 637 524275 4818408 124 39
4:00:54 12/26/2009 12 26 2009 4 643 522633 4818402 195 40
0:00:48 2/28/2010 2 28 2010 0 643 524839 4818410 87 40
0:00:50 5/1/2011 5 1 2011 0 654 522255 4818401 196 40
22:00:50 1/26/2012 1 26 2012 22 666 523425 4818405 193 40
6:00:48 1/30/2011 1 30 2011 6 641 521752 4818400 197 40
0:00:58 11/19/2011 11 19 2011 0 650 524324 4818408 124 39
8:00:50 3/5/2011 3 5 2011 8 650 522182 4818401 196 40
2:00:48 1/27/2010 1 27 2010 2 633 523793 4818407 192 40
8:00:24 4/24/2009 4 24 2009 8 634 521683 4818400 197 40
4:00:55 4/22/2009 4 22 2009 4 639 524554 4818409 86 40
0:00:39 4/18/2013 4 18 2013 0 671 525505 4818413 88 40
4:00:53 2/14/2012 2 14 2012 4 665 524466 4818409 86 40
6:01:14 12/15/2013 12 15 2013 6 908 523870 4818407 192 40
4:00:37 1/17/2011 1 17 2011 4 801 523700 4818406 192 40
14:00:48 3/6/2011 3 6 2011 14 641 521706 4818400 197 40
6:00:41 3/21/2009 3 21 2009 6 643 521336 4818399 198 40
20:00:57 3/19/2014 3 19 2014 20 917 524403 4818409 124 39
8:00:16 1/31/2011 1 31 2011 8 639 524979 4818411 87 40
18:00:16 1/20/2013 1 20 2013 18 663 523826 4818407 192 40
6:00:13 4/6/2008 4 6 2008 6 633 523720 4818407 192 40
12:00:41 3/6/2011 3 6 2011 12 653 521704 4818400 197 40
10:00:53 12/26/2009 12 26 2009 10 646 522173 4818402 196 40
2:00:47 3/19/2011 3 19 2011 2 655 521987 4818401 197 40
6:00:36 3/28/2011 3 28 2011 6 669 524372 4818409 124 39
10:00:53 4/15/2009 4 15 2009 10 641 524099 4818408 124 39
4:00:23 4/25/2009 4 25 2009 4 646 522267 4818402 196 40
2:01:12 3/2/2010 3 2 2010 2 643 522114 4818401 196 40
10:00:51 2/15/2011 2 15 2011 10 654 522591 4818403 195 40
0:00:32 2/6/2011 2 6 2011 0 655 523371 4818406 193 40
10:01:18 2/26/2011 2 26 2011 10 801 521448 4818399 198 40
22:00:21 3/18/2011 3 18 2011 22 655 521987 4818401 197 40
2:00:54 4/29/2009 4 29 2009 2 644 521779 4818401 197 40
16:00:24 4/6/2010 4 6 2010 16 650 522861 4818404 194 40
4:00:53 12/28/2010 12 28 2010 4 646 523828 4818408 192 40
22:00:54 1/26/2010 1 26 2010 22 633 523783 4818408 192 40
0:00:56 12/22/2010 12 22 2010 0 646 522941 4818405 194 40
22:00:53 2/25/2010 2 25 2010 22 633 522249 4818402 196 40
0:00:54 2/27/2009 2 27 2009 0 633 521991 4818402 197 40



22:01:26 4/11/2012 4 11 2012 22 670 525800 4818415 85 40
2:00:55 2/28/2014 2 28 2014 2 918 523441 4818406 193 40
16:00:48 2/2/2009 2 2 2009 16 637 524075 4818409 124 39
4:00:53 3/4/2010 3 4 2010 4 647 524403 4818410 124 39
10:00:53 3/1/2014 3 1 2014 10 679 521670 4818401 197 40
4:00:54 1/8/2010 1 8 2010 4 643 521455 4818400 198 40
18:00:23 3/27/2012 3 27 2012 18 678 522636 4818404 195 40
10:00:54 3/17/2014 3 17 2014 10 909 522159 4818402 196 40
6:00:54 3/15/2014 3 15 2014 6 908 525269 4818413 88 40
18:01:12 4/6/2012 4 6 2012 18 672 526240 4818417 84 40
2:00:43 2/5/2011 2 5 2011 2 655 523860 4818408 192 40
22:00:15 3/20/2009 3 20 2009 22 643 521324 4818400 198 40
6:00:42 3/13/2009 3 13 2009 6 638 522230 4818403 196 40
6:00:54 3/17/2010 3 17 2010 6 655 521541 4818400 198 40
10:00:47 1/14/2012 1 14 2012 10 663 525233 4818413 88 40
4:00:54 4/14/2014 4 14 2014 4 916 525541 4818415 88 40
22:00:55 2/5/2011 2 5 2011 22 655 523378 4818407 193 40
10:00:48 4/1/2010 4 1 2010 10 655 524724 4818412 86 40
12:00:42 1/30/2013 1 30 2013 12 665 521211 4818400 198 40
2:00:36 12/16/2013 12 16 2013 2 671 522867 4818405 194 40
6:00:53 4/9/2011 4 9 2011 6 654 521762 4818401 197 40
10:00:42 2/3/2010 2 3 2010 10 640 524297 4818410 124 39
2:01:55 4/25/2009 4 25 2009 2 634 522892 4818405 194 40
10:00:53 12/27/2010 12 27 2010 10 638 523715 4818408 192 40
22:01:07 12/15/2013 12 15 2013 22 909 524472 4818411 86 40
10:00:49 11/27/2010 11 27 2010 10 641 521350 4818400 198 40
22:00:31 2/3/2009 2 3 2009 22 633 524436 4818411 86 40
18:00:42 12/27/2009 12 27 2009 18 641 521322 4818400 198 40
6:00:45 1/15/2010 1 15 2010 6 646 522751 4818405 195 40
10:00:24 1/31/2010 1 31 2010 10 633 522116 4818403 196 40
8:00:42 3/13/2009 3 13 2009 8 639 522277 4818403 196 40
6:00:24 1/29/2014 1 29 2014 6 909 521142 4818400 199 40
12:00:56 1/18/2011 1 18 2011 12 639 522031 4818402 196 40
14:00:36 2/10/2009 2 10 2009 14 632 521639 4818401 197 40
6:00:48 3/25/2011 3 25 2011 6 801 522769 4818405 195 40
14:00:43 3/13/2011 3 13 2011 14 801 521233 4818400 198 40
2:00:48 5/5/2011 5 5 2011 2 666 524245 4818410 124 39
2:00:42 11/21/2010 11 21 2010 2 643 522650 4818405 195 40
10:00:58 2/27/2013 2 27 2013 10 677 521631 4818401 197 40
0:00:27 1/31/2011 1 31 2011 0 639 523999 4818409 192 40
6:00:53 1/1/2014 1 1 2014 6 908 523736 4818409 192 40
12:00:42 1/31/2012 1 31 2012 12 663 521685 4818402 197 40
0:00:42 3/4/2010 3 4 2010 0 647 524410 4818411 86 40
4:00:55 3/13/2009 3 13 2009 4 638 522230 4818403 196 40
4:00:36 1/27/2012 1 27 2012 4 666 523386 4818407 193 40
6:01:03 2/5/2013 2 5 2013 6 675 523893 4818409 192 40
8:00:31 4/10/2009 4 10 2009 8 634 521824 4818402 197 40
8:00:57 2/14/2012 2 14 2012 8 665 524472 4818411 86 40
6:00:49 12/19/2012 12 19 2012 6 680 522731 4818405 195 40
2:00:48 2/10/2009 2 10 2009 2 637 525007 4818413 87 40
6:00:23 2/13/2010 2 13 2010 6 633 524105 4818410 124 39
12:00:33 2/21/2010 2 21 2010 12 646 525916 4818417 85 40
2:00:48 1/31/2011 1 31 2011 2 639 524088 4818410 124 39
2:01:23 1/27/2012 1 27 2012 2 666 523427 4818408 193 40



12:00:50 1/26/2011 1 26 2011 12 638 522119 4818403 196 40
4:00:54 1/21/2013 1 21 2013 4 663 523729 4818409 192 40
0:01:23 4/7/2010 4 7 2010 0 650 522913 4818406 194 40
4:00:55 2/13/2011 2 13 2011 4 639 524258 4818411 124 39
2:00:20 4/6/2012 4 6 2012 2 675 525806 4818417 85 40
4:00:48 12/11/2011 12 11 2011 4 659 525053 4818414 87 40
4:00:48 2/21/2010 2 21 2010 4 638 525466 4818415 88 40
8:00:54 3/12/2011 3 12 2011 8 653 522280 4818404 196 40
10:00:39 4/14/2010 4 14 2010 10 650 524358 4818411 124 39
4:00:55 2/10/2009 2 10 2009 4 637 525003 4818414 87 40
2:00:25 4/25/2009 4 25 2009 2 646 522267 4818404 196 40
16:00:40 12/28/2008 12 28 2008 16 634 523646 4818409 192 40
10:01:11 3/11/2009 3 11 2009 10 639 521912 4818403 197 40
14:00:42 1/5/2009 1 5 2009 14 637 522674 4818406 195 40
12:00:54 2/21/2011 2 21 2011 12 801 521502 4818402 198 40
2:00:41 3/6/2013 3 6 2013 2 658 522160 4818404 196 40
12:00:53 12/27/2010 12 27 2010 12 638 523720 4818409 192 40
22:00:56 3/18/2008 3 18 2008 22 636 523347 4818408 193 40
0:00:50 12/31/2009 12 31 2009 0 646 522799 4818406 195 40
16:00:33 12/28/2008 12 28 2008 16 635 523582 4818409 193 40
20:00:20 3/9/2014 3 9 2014 20 908 524457 4818412 86 40
8:00:53 1/29/2014 1 29 2014 8 909 521145 4818401 199 40
22:00:54 4/30/2008 4 30 2008 22 634 523735 4818410 192 40
12:00:29 2/26/2011 2 26 2011 12 801 521461 4818402 198 40
2:00:53 2/7/2014 2 7 2014 2 908 523945 4818411 192 40
20:00:58 12/7/2013 12 7 2013 20 917 525605 4818417 88 40
22:00:29 12/9/2012 12 9 2012 22 670 525130 4818415 87 40
6:00:25 3/16/2010 3 16 2010 6 646 522165 4818405 196 40
18:00:36 4/1/2011 4 1 2011 18 655 521301 4818402 198 40
6:00:53 3/15/2010 3 15 2010 6 642 526173 4818419 84 40
8:01:07 2/27/2011 2 27 2011 8 638 521659 4818403 197 40
14:00:48 12/29/2008 12 29 2008 14 634 523841 4818410 192 40
8:00:54 2/10/2009 2 10 2009 8 633 525038 4818415 87 40
6:00:55 3/10/2014 3 10 2014 6 918 525496 4818417 88 40
10:00:42 2/19/2011 2 19 2011 10 638 521564 4818403 198 40
0:00:53 4/28/2011 4 28 2011 0 667 525816 4818418 85 40
4:00:58 2/13/2011 2 13 2011 4 642 524136 4818412 124 39
12:00:54 2/14/2011 2 14 2011 12 639 525998 4818419 85 40
16:00:27 2/16/2009 2 16 2009 16 633 521305 4818402 198 40
18:00:53 4/19/2008 4 19 2008 18 631 523127 4818408 194 40
18:00:55 3/29/2011 3 29 2011 18 663 522760 4818407 195 40
18:00:54 5/17/2011 5 17 2011 18 657 522160 4818405 196 40
10:00:53 3/29/2011 3 29 2011 10 801 522248 4818405 196 40
0:00:18 2/15/2011 2 15 2011 0 646 523817 4818411 192 40
18:00:33 1/11/2011 1 11 2011 18 641 522799 4818407 195 40
4:00:46 3/13/2010 3 13 2010 4 651 525738 4818418 85 40
8:00:53 11/26/2010 11 26 2010 8 653 521706 4818403 197 40
12:00:56 2/9/2014 2 9 2014 12 909 521484 4818403 198 40
6:00:54 12/12/2013 12 12 2013 6 917 522178 4818405 196 40
2:00:28 2/23/2012 2 23 2012 2 658 522854 4818407 194 40
2:00:52 1/8/2010 1 8 2010 2 643 521450 4818403 198 40
22:00:21 3/22/2010 3 22 2010 22 644 522833 4818407 194 40
10:00:43 1/2/2011 1 2 2011 10 646 521729 4818404 197 40
22:00:42 3/30/2008 3 30 2008 22 633 523800 4818411 192 40



18:00:54 2/9/2010 2 9 2010 18 633 525245 4818416 88 40
0:00:43 3/19/2011 3 19 2011 0 655 521983 4818405 197 40
2:00:54 1/26/2011 1 26 2011 2 642 523730 4818410 192 40
14:00:54 2/8/2011 2 8 2011 14 655 524903 4818415 87 40
16:00:47 2/12/2010 2 12 2010 16 638 524386 4818413 124 39
6:00:47 2/26/2014 2 26 2014 6 917 521732 4818404 197 40
14:00:54 12/26/2009 12 26 2009 14 644 525857 4818418 85 40
14:00:53 1/11/2011 1 11 2011 14 654 523912 4818411 192 40
18:00:23 3/27/2009 3 27 2009 18 647 521137 4818402 199 40
6:00:47 3/15/2014 3 15 2014 6 918 525974 4818419 85 40
18:00:41 1/25/2011 1 25 2011 18 642 523716 4818411 192 40
4:00:47 4/6/2012 4 6 2012 4 675 525810 4818418 85 40
6:00:24 4/14/2012 4 14 2012 6 665 522734 4818407 195 40
2:00:53 3/6/2013 3 6 2013 2 677 521911 4818405 197 40
10:00:33 4/15/2011 4 15 2011 10 641 522680 4818407 195 40
0:00:56 3/23/2014 3 23 2014 0 916 522443 4818406 195 40
0:00:47 2/15/2010 2 15 2010 0 639 525310 4818417 88 40
8:00:25 2/1/2009 2 1 2009 8 637 524257 4818413 124 39
14:00:21 1/24/2011 1 24 2011 14 639 523828 4818411 192 40
16:01:09 3/5/2012 3 5 2012 16 663 523656 4818411 192 40
4:00:48 12/16/2013 12 16 2013 4 671 522853 4818408 194 40
10:00:48 1/6/2009 1 6 2009 10 637 523938 4818412 192 40
4:00:41 3/10/2014 3 10 2014 4 918 525489 4818418 88 40
4:00:48 3/28/2011 3 28 2011 4 669 524363 4818413 124 39
18:00:54 1/12/2014 1 12 2014 18 671 523817 4818412 192 40
18:00:54 3/4/2010 3 4 2010 18 638 525560 4818418 88 40
4:00:55 2/26/2014 2 26 2014 4 917 521730 4818404 197 40
10:02:00 2/8/2011 2 8 2011 10 639 525351 4818417 88 40
18:00:47 2/1/2010 2 1 2010 18 638 523055 4818409 194 40
12:00:47 12/26/2009 12 26 2009 12 644 525858 4818419 85 40
18:00:41 2/14/2010 2 14 2010 18 646 524785 4818415 86 40
10:00:53 12/28/2008 12 28 2008 10 635 523589 4818411 193 40
6:00:31 3/28/2008 3 28 2008 6 636 521670 4818404 197 40
14:00:42 1/11/2011 1 11 2011 14 646 522589 4818407 195 40
4:00:57 3/16/2010 3 16 2010 4 646 522165 4818406 196 40
10:00:56 12/29/2009 12 29 2009 10 643 521592 4818404 198 40
10:00:23 4/24/2009 4 24 2009 10 634 521598 4818404 198 40
16:00:53 3/29/2011 3 29 2011 16 650 522965 4818409 194 40
10:00:23 3/27/2012 3 27 2012 10 670 521920 4818405 197 40
8:00:56 2/26/2014 2 26 2014 8 917 521728 4818405 197 40
16:00:41 11/29/2010 11 29 2010 16 643 524263 4818414 124 39
4:00:48 3/6/2010 3 6 2010 4 640 525491 4818418 88 40
10:00:54 3/7/2013 3 7 2013 10 658 521935 4818406 197 40
8:00:53 4/19/2009 4 19 2009 8 644 522748 4818408 195 40
4:00:53 3/15/2010 3 15 2010 4 642 526174 4818421 84 40
12:00:48 3/10/2009 3 10 2009 12 633 522632 4818408 195 40
2:00:47 2/27/2013 2 27 2013 2 658 521240 4818403 198 40
0:00:45 12/29/2013 12 29 2013 0 917 523441 4818411 193 40
16:00:44 2/6/2009 2 6 2009 16 633 525037 4818417 87 40
14:00:33 4/17/2012 4 17 2012 14 666 524351 4818414 124 39
22:00:47 1/17/2011 1 17 2011 22 801 523396 4818411 193 40
0:00:56 4/6/2012 4 6 2012 0 675 525806 4818420 85 40
6:00:47 12/11/2012 12 11 2012 6 665 525855 4818420 85 40
14:00:47 1/7/2010 1 7 2010 14 643 521360 4818404 198 40



10:00:46 3/24/2014 3 24 2014 10 917 522382 4818407 196 40
18:00:48 2/21/2009 2 21 2009 18 637 523733 4818412 192 40
16:00:53 2/19/2011 2 19 2011 16 646 521309 4818404 198 40
4:01:02 3/15/2014 3 15 2014 4 916 525598 4818419 88 40
2:00:53 3/23/2014 3 23 2014 2 909 522866 4818409 194 40
8:00:47 12/25/2013 12 25 2013 8 908 521355 4818404 198 40
4:00:30 3/13/2012 3 13 2012 4 663 521777 4818406 197 40
16:01:11 3/8/2013 3 8 2013 16 677 521290 4818404 198 40
8:00:53 3/9/2014 3 9 2014 8 916 521983 4818406 197 40
6:00:53 3/21/2011 3 21 2011 6 665 521564 4818405 198 40
8:00:44 12/26/2008 12 26 2008 8 635 523788 4818413 192 40
8:01:18 4/17/2012 4 17 2012 8 677 523880 4818413 192 40
16:00:32 2/28/2014 2 28 2014 16 907 522336 4818408 196 40
12:00:52 1/1/2011 1 1 2011 12 801 521071 4818404 199 40
22:00:29 4/30/2011 4 30 2011 22 654 522249 4818407 196 40
12:00:53 12/28/2009 12 28 2009 12 639 521605 4818405 197 40
4:00:53 3/19/2011 3 19 2011 4 655 521995 4818407 197 40
2:00:42 3/20/2013 3 20 2013 2 658 521337 4818405 198 40
6:00:48 3/19/2011 3 19 2011 6 655 522001 4818407 197 40
6:00:55 4/5/2009 4 5 2009 6 639 522329 4818408 196 40
18:00:17 3/27/2012 3 27 2012 18 675 521676 4818406 197 40
6:00:49 3/13/2012 3 13 2012 6 663 521798 4818406 197 40
4:00:53 2/10/2009 2 10 2009 4 633 525034 4818418 87 40
10:01:52 2/19/2012 2 19 2012 10 658 521516 4818406 198 40
0:00:42 3/20/2013 3 20 2013 0 658 521335 4818405 198 40
18:00:22 4/21/2009 4 21 2009 18 646 523129 4818411 194 40
16:00:53 3/27/2012 3 27 2012 16 670 522115 4818408 196 40
12:00:54 1/25/2014 1 25 2014 12 679 521700 4818406 197 40
18:00:54 3/16/2010 3 16 2010 18 641 521982 4818407 197 40
20:00:30 3/12/2014 3 12 2014 20 907 521711 4818406 197 40
2:00:47 3/23/2014 3 23 2014 2 907 522401 4818409 196 40
14:00:43 3/6/2011 3 6 2011 14 654 521780 4818407 197 40
8:00:55 3/18/2011 3 18 2011 8 801 522302 4818408 196 40
0:00:50 3/15/2010 3 15 2010 0 801 521382 4818405 198 40
14:00:54 1/31/2011 1 31 2011 14 801 522508 4818409 195 40
0:00:25 1/12/2011 1 12 2011 0 646 522650 4818410 195 40
6:00:41 12/20/2013 12 20 2013 6 909 522697 4818410 195 40
2:00:53 3/16/2010 3 16 2010 2 646 522162 4818408 196 40
18:01:53 11/24/2010 11 24 2010 18 639 525653 4818420 85 40
22:00:47 2/26/2009 2 26 2009 22 633 521990 4818408 197 40
10:00:42 4/28/2011 4 28 2011 10 664 522278 4818409 196 40
12:00:15 4/9/2009 4 9 2009 12 637 522357 4818409 196 40
22:00:54 3/22/2014 3 22 2014 22 916 522441 4818409 195 40
6:01:18 12/25/2013 12 25 2013 6 908 521346 4818406 198 40
14:00:33 1/26/2014 1 26 2014 14 909 521580 4818406 198 40
18:00:47 4/6/2011 4 6 2011 18 655 525861 4818421 85 40
16:00:53 2/10/2014 2 10 2014 16 907 523727 4818414 192 40
18:00:49 12/19/2008 12 19 2008 18 634 525402 4818420 88 40
8:00:55 12/25/2012 12 25 2012 8 680 522734 4818410 195 40
8:00:47 4/28/2014 4 28 2014 8 917 522106 4818408 196 40
18:00:55 1/11/2011 1 11 2011 18 646 522688 4818410 195 40
2:00:41 2/10/2009 2 10 2009 2 633 525035 4818419 87 40
16:00:51 3/10/2011 3 10 2011 16 650 523550 4818413 193 40
4:00:47 3/1/2014 3 1 2014 4 907 522381 4818409 196 40



2:00:53 3/13/2012 3 13 2012 2 663 521799 4818407 197 40
18:00:44 3/15/2010 3 15 2010 18 651 526154 4818423 84 40
10:00:49 3/20/2010 3 20 2010 10 801 521424 4818406 198 40
14:00:48 2/15/2011 2 15 2011 14 650 522839 4818411 194 40
12:00:53 2/14/2011 2 14 2011 12 646 526075 4818423 84 40
18:00:56 3/24/2014 3 24 2014 18 679 522520 4818410 195 40
20:00:49 3/17/2013 3 17 2013 20 663 522862 4818411 194 40
0:00:33 1/21/2010 1 21 2010 0 640 524276 4818416 124 39
10:02:17 12/29/2009 12 29 2009 10 647 521396 4818406 198 40
6:00:31 3/23/2014 3 23 2014 6 907 522400 4818410 196 40
22:00:48 4/9/2013 4 9 2013 22 679 520483 4818404 200 39
2:00:23 1/12/2011 1 12 2011 2 646 522643 4818411 195 40
4:00:42 4/1/2009 4 1 2009 4 642 523770 4818415 192 40
8:00:48 1/27/2010 1 27 2010 8 633 523777 4818415 192 40
12:00:17 3/15/2009 3 15 2009 12 644 521277 4818406 198 40
10:00:53 2/17/2011 2 17 2011 10 646 525772 4818422 85 40
6:00:54 3/23/2010 3 23 2010 6 650 524304 4818417 124 39
14:00:55 2/8/2014 2 8 2014 14 916 521464 4818407 198 40
10:00:41 3/9/2010 3 9 2010 10 646 521659 4818408 197 40
4:00:48 3/23/2014 3 23 2014 4 907 522402 4818410 196 40
6:00:41 1/17/2011 1 17 2011 6 801 523719 4818415 192 40
16:00:21 1/31/2010 1 31 2010 16 643 522053 4818409 196 40
8:00:53 3/29/2012 3 29 2012 8 678 522177 4818410 196 40
22:00:54 1/25/2011 1 25 2011 22 642 523725 4818415 192 40
12:01:19 3/27/2012 3 27 2012 12 678 521887 4818409 197 40
4:00:48 12/19/2012 12 19 2012 4 680 522730 4818412 195 40
0:01:23 4/10/2013 4 10 2013 0 679 520495 4818405 200 39
2:00:27 2/16/2009 2 16 2009 2 637 525830 4818423 85 40
12:00:48 11/25/2010 11 25 2010 12 647 521585 4818408 198 40
16:00:53 1/6/2009 1 6 2009 16 637 524087 4818417 124 39
2:01:05 4/15/2014 4 15 2014 2 916 525466 4818422 88 40
22:00:20 3/18/2011 3 18 2011 22 661 521734 4818409 197 40
22:00:57 1/30/2011 1 30 2011 22 639 523983 4818416 192 40
16:00:36 2/4/2009 2 4 2009 16 633 524377 4818418 124 39
6:00:37 3/14/2010 3 14 2010 6 644 522896 4818413 194 40
14:01:23 2/7/2013 2 7 2013 14 677 521288 4818407 198 40
14:00:29 2/18/2012 2 18 2012 14 658 521325 4818407 198 40
12:02:26 3/21/2008 3 21 2008 12 633 521718 4818409 197 40
10:00:30 2/10/2009 2 10 2009 10 632 521521 4818408 198 40
8:00:41 3/13/2012 3 13 2012 8 663 521797 4818409 197 40
0:00:20 2/5/2011 2 5 2011 0 655 523843 4818416 192 40
8:00:34 2/14/2010 2 14 2010 8 638 524287 4818418 124 39
0:00:48 12/28/2010 12 28 2010 0 638 523677 4818416 192 40
22:00:55 3/1/2011 3 1 2011 22 650 523448 4818415 193 40
6:00:52 4/19/2011 4 19 2011 6 654 525768 4818423 85 40
0:00:23 3/4/2009 3 4 2009 0 637 523682 4818416 192 40
18:00:49 1/18/2010 1 18 2010 18 633 521527 4818408 198 40
2:00:50 1/4/2014 1 4 2014 2 909 523841 4818416 192 40
18:00:22 4/4/2011 4 4 2011 18 801 525547 4818423 88 40
0:00:24 12/12/2010 12 12 2010 0 653 523649 4818416 192 40
2:00:39 4/22/2009 4 22 2009 2 639 524597 4818419 86 40
4:00:46 4/5/2009 4 5 2009 4 639 522330 4818411 196 40
8:00:53 2/18/2011 2 18 2011 8 639 525500 4818423 88 40
18:01:41 1/12/2012 1 12 2012 18 663 523605 4818416 193 40



12:00:42 4/1/2010 4 1 2010 12 646 524428 4818419 86 40
12:00:54 3/31/2010 3 31 2010 12 641 524267 4818418 124 39
0:00:54 2/25/2011 2 25 2011 0 646 523447 4818415 193 40
16:00:51 2/20/2010 2 20 2010 16 638 525761 4818424 85 40
4:00:47 3/23/2010 3 23 2010 4 656 521897 4818410 197 40
6:00:24 2/1/2009 2 1 2009 6 637 524251 4818418 124 39
18:00:39 3/27/2009 3 27 2009 18 647 521138 4818408 199 40
22:00:43 3/27/2013 3 27 2013 22 671 522648 4818413 195 40
4:00:54 3/15/2014 3 15 2014 4 918 525975 4818425 85 40
20:00:24 1/26/2012 1 26 2012 20 666 523426 4818416 193 40
22:00:54 1/27/2013 1 27 2013 22 680 521203 4818408 198 40
14:00:20 2/25/2012 2 25 2012 14 658 521697 4818410 197 40
18:00:27 1/28/2010 1 28 2010 18 641 521234 4818408 198 40
4:00:23 3/20/2013 3 20 2013 4 658 521353 4818409 198 40
18:00:53 1/22/2011 1 22 2011 18 639 522208 4818412 196 40
22:00:48 3/9/2014 3 9 2014 22 908 524455 4818419 86 40
10:00:46 3/20/2010 3 20 2010 10 643 521486 4818409 198 40
0:00:48 3/19/2011 3 19 2011 0 661 521732 4818410 197 40
16:00:16 12/24/2008 12 24 2008 16 633 525737 4818424 85 40
10:00:14 2/10/2010 2 10 2010 10 633 524913 4818421 87 40
10:00:55 3/20/2010 3 20 2010 10 639 521464 4818410 198 40
0:00:48 1/4/2014 1 4 2014 0 909 523840 4818418 192 40
18:00:46 3/18/2008 3 18 2008 18 636 523425 4818416 193 40
18:00:42 3/8/2013 3 8 2013 18 658 521420 4818410 198 40
10:00:42 3/26/2010 3 26 2010 10 642 526128 4818426 84 40
22:01:29 2/20/2011 2 20 2011 22 639 523409 4818416 193 40
14:00:53 12/21/2010 12 21 2010 14 650 521632 4818410 197 40
18:00:47 4/3/2010 4 3 2010 18 652 526213 4818427 84 40
8:00:20 4/15/2011 4 15 2011 8 661 522423 4818413 195 40
18:00:53 1/19/2012 1 19 2012 18 663 523731 4818417 192 40
10:00:47 3/26/2010 3 26 2010 10 746 526068 4818426 84 40
16:00:46 2/15/2011 2 15 2011 16 655 522310 4818413 196 40
0:00:37 4/14/2014 4 14 2014 0 909 525491 4818424 88 40
10:01:13 1/25/2014 1 25 2014 10 909 522152 4818412 196 40
6:00:43 2/7/2013 2 7 2013 6 663 524249 4818419 124 39
0:00:42 3/2/2011 3 2 2011 0 650 523449 4818417 193 40
14:00:31 3/6/2011 3 6 2011 14 650 521627 4818411 197 40
2:00:42 3/19/2011 3 19 2011 2 658 521890 4818411 197 40
0:00:23 12/8/2010 12 8 2010 0 647 523752 4818418 192 40
8:00:41 2/26/2014 2 26 2014 8 909 521478 4818410 198 40
2:00:25 12/29/2012 12 29 2012 2 663 522919 4818415 194 40
2:00:47 3/28/2008 3 28 2008 2 633 521701 4818411 197 40
12:00:41 3/4/2012 3 4 2012 12 658 521414 4818410 198 40
2:00:54 12/29/2013 12 29 2013 2 917 523440 4818417 193 40
10:00:42 3/30/2009 3 30 2009 10 638 521962 4818412 197 40
0:01:26 4/22/2012 4 22 2012 0 672 522767 4818415 195 40
18:00:50 2/12/2009 2 12 2009 18 632 523326 4818417 193 40
18:01:21 2/11/2010 2 11 2010 18 647 523482 4818417 193 40
16:00:37 4/4/2008 4 4 2008 16 633 521355 4818410 198 40
18:00:56 3/20/2009 3 20 2009 18 643 521324 4818410 198 40
18:00:50 3/29/2011 3 29 2011 18 669 522960 4818416 194 40
18:00:53 3/19/2011 3 19 2011 18 650 523132 4818416 194 40
20:00:10 3/7/2014 3 7 2014 20 679 521356 4818410 198 40
2:00:53 2/7/2013 2 7 2013 2 679 524303 4818420 124 39



14:00:53 2/19/2011 2 19 2011 14 646 521299 4818410 198 40
16:00:47 2/18/2009 2 18 2009 16 633 521955 4818412 197 40
2:00:54 12/19/2013 12 19 2013 2 908 522104 4818413 196 40
6:00:42 12/28/2010 12 28 2010 6 646 523822 4818419 192 40
20:00:53 4/12/2014 4 12 2014 20 908 523020 4818416 194 40
14:00:41 3/27/2008 3 27 2008 14 633 521636 4818411 197 40
12:00:47 12/27/2012 12 27 2012 12 675 521639 4818411 197 40
6:00:26 4/10/2011 4 10 2011 6 658 521648 4818411 197 40
4:00:41 2/10/2010 2 10 2010 4 633 525226 4818424 88 40
6:00:56 2/7/2013 2 7 2013 6 680 524242 4818420 124 39
2:00:53 3/15/2010 3 15 2010 2 651 526456 4818429 83 40
16:00:47 12/28/2013 12 28 2013 16 671 521750 4818412 197 40
22:00:55 2/16/2009 2 16 2009 22 632 526068 4818427 84 40
8:00:41 4/10/2011 4 10 2011 8 660 522866 4818416 194 40
0:00:41 1/13/2014 1 13 2014 0 909 523242 4818417 193 40
22:00:53 3/12/2014 3 12 2014 22 907 521713 4818412 197 40
2:00:54 12/21/2009 12 21 2009 2 644 525722 4818426 85 40
0:00:56 12/28/2010 12 28 2010 0 646 523830 4818419 192 40
18:00:42 4/23/2009 4 23 2009 18 642 526184 4818428 84 40
14:00:27 3/1/2011 3 1 2011 14 650 523448 4818418 193 40
2:00:54 11/28/2010 11 28 2010 2 643 522776 4818416 195 40
14:00:48 12/20/2008 12 20 2008 14 633 525870 4818427 85 40
12:00:47 4/10/2011 4 10 2011 12 666 522672 4818415 195 40
8:00:30 3/22/2008 3 22 2008 8 633 521774 4818412 197 40
14:00:43 3/11/2010 3 11 2010 14 641 522014 4818413 196 40
6:00:42 4/21/2014 4 21 2014 6 913 523028 4818417 194 40
0:00:43 1/11/2014 1 11 2014 0 909 523333 4818418 193 40
10:00:48 2/16/2014 2 16 2014 10 907 524561 4818422 86 40
18:00:48 12/20/2008 12 20 2008 18 632 521576 4818412 198 40
10:00:48 2/26/2011 2 26 2011 10 655 521475 4818412 198 40
14:00:55 4/6/2014 4 6 2014 14 914 521701 4818412 197 40
2:00:53 1/8/2010 1 8 2010 2 639 521540 4818412 198 40
0:00:46 12/3/2010 12 3 2010 0 642 526424 4818429 83 40
2:01:08 4/24/2010 4 24 2010 2 639 525149 4818424 87 40
14:00:29 1/8/2010 1 8 2010 14 633 521569 4818412 198 40
0:00:53 4/21/2014 4 21 2014 0 913 522741 4818416 195 40
20:00:55 12/12/2012 12 12 2012 20 658 526401 4818429 84 40
8:01:12 2/9/2009 2 9 2009 8 633 524655 4818423 86 40
6:00:42 4/21/2010 4 21 2010 6 646 523052 4818417 194 40
18:00:56 1/21/2012 1 21 2012 18 663 523137 4818417 194 40
0:00:47 12/26/2008 12 26 2008 0 632 521505 4818412 198 40
10:00:44 12/30/2013 12 30 2013 10 658 522019 4818414 196 40
6:00:56 12/29/2012 12 29 2012 6 663 522917 4818417 194 40
14:00:54 12/21/2012 12 21 2012 14 677 521968 4818414 197 40
12:00:27 12/25/2013 12 25 2013 12 908 521432 4818412 198 40
16:00:56 1/4/2009 1 4 2009 16 635 521486 4818412 198 40
18:00:54 3/12/2011 3 12 2011 18 654 521382 4818412 198 40
2:00:44 1/30/2011 1 30 2011 2 801 523327 4818418 193 40
14:02:03 4/5/2013 4 5 2013 14 679 522217 4818415 196 40
2:00:12 3/14/2010 3 14 2010 2 642 522732 4818416 195 40
10:00:41 2/26/2011 2 26 2011 10 654 521419 4818412 198 40
22:00:53 4/20/2010 4 20 2010 22 646 522811 4818417 194 40
22:00:16 1/18/2010 1 18 2010 22 633 521526 4818413 198 40
4:00:42 4/10/2011 4 10 2011 4 658 521642 4818413 197 40



10:01:47 2/6/2011 2 6 2011 10 801 525577 4818427 88 40
4:00:44 2/7/2013 2 7 2013 4 663 524250 4818422 124 39
14:00:43 4/2/2012 4 2 2012 14 657 521852 4818414 197 40
18:00:53 2/20/2011 2 20 2011 18 639 523408 4818419 193 40
0:01:17 3/23/2009 3 23 2009 0 639 523807 4818421 192 40
4:00:48 2/26/2014 2 26 2014 4 909 521482 4818413 198 40
18:00:41 4/5/2008 4 5 2008 18 633 522959 4818418 194 40
18:00:48 4/21/2011 4 21 2011 18 650 525737 4818428 85 40
18:00:54 1/31/2011 1 31 2011 18 639 523793 4818421 192 40
12:00:47 1/30/2014 1 30 2014 12 917 524489 4818423 86 40
10:00:43 1/5/2009 1 5 2009 10 637 521844 4818414 197 40
16:00:53 3/13/2012 3 13 2012 16 666 522715 4818417 195 40
16:00:53 1/15/2011 1 15 2011 16 641 523133 4818418 194 40
6:00:45 12/25/2012 12 25 2012 6 680 522731 4818417 195 40
18:00:48 2/5/2014 2 5 2014 18 916 523989 4818422 192 40
2:00:36 2/27/2009 2 27 2009 2 633 521995 4818415 197 40
18:00:31 12/27/2009 12 27 2009 18 640 521699 4818414 197 40
0:00:47 1/25/2011 1 25 2011 0 650 523651 4818421 192 40
4:00:48 3/19/2011 3 19 2011 4 667 521778 4818414 197 40
8:00:42 12/25/2012 12 25 2012 8 658 522770 4818418 195 40
22:00:49 11/28/2010 11 28 2010 22 801 522942 4818418 194 40
12:00:53 2/13/2012 2 13 2012 12 663 525963 4818429 85 40
12:00:13 3/31/2010 3 31 2010 12 638 524265 4818423 124 39
10:00:28 2/21/2011 2 21 2011 10 650 521550 4818414 198 40
14:00:53 3/26/2010 3 26       2010    14      643     525106  4818426 87      40
22:00:27        3/28/2011       3       28      2011    22      667     524481  4818424 86      40
18:00:32        2/26/2009       2       26      2009    18      633     521994  4818415 197     40
14:00:48        11/30/2010      11      30      2010    14      641     521283  4818413 198     40
4:00:18 3/19/2010       3       19      2010    4       657     522653  4818418 195     40
12:00:41        2/4/2012        2       4       2012    12      663     524960  4818426 87      40
4:00:47 2/26/2014       2       26      2014    4       916     521647  4818414 197     40
4:00:53 2/7/2013        2       7       2013    4       680     524247  4818423 124     39
0:00:25 12/23/2009      12      23      2009    0       647     522280  4818416 196     40
8:01:00 3/30/2011       3       30      2011    8       668     523854  4818422 192     40
18:00:48        3/27/2012       3       27      2012    18      676     522617  4818418 195     40
4:00:48 3/15/2009       3       15      2009    4       638     522068  4818416 196     40
6:00:55 3/14/2014       3       14      2014    6       909     522506  4818417 195     40
2:00:47 4/7/2012        4       7       2012    2       679     526007  4818430 85      40
4:00:40 3/28/2008       3       28      2008    4       633     521702  4818415 197     40
2:01:03 2/7/2013        2       7       2013    2       680     524234  4818423 124     39
6:00:53 2/5/2009        2       5       2009    6       633     524364  4818424 124     39
2:00:51 1/27/2013       1       27      2013    2       679     521121  4818413 199     40
18:00:53        2/18/2009       2       18      2009    18      633     521957  4818416 197     40
8:00:54 2/27/2014       2       27      2014    8       679     522714  4818418 195     40
0:00:48 12/29/2012      12      29      2012    0       663     522974  4818419 194     40
12:00:41        1/6/2009        1       6       2009    12      637     523926  4818423 192     40
12:00:48        2/25/2012       2       25      2012    12      658     521694  4818415 197     40
14:00:42        12/20/2008      12      20      2008    14      634     525828  4818430 85      40
18:00:53        3/26/2009       3       26      2009    18      648     520681  4818412 200     39
12:00:47        2/14/2012       2       14      2012    12      665     526126  4818431 84      40
22:00:42        3/1/2010        3       1       2010    22      638     522203  4818417 196     40
16:00:47        4/5/2011        4       5       2011    16      669     525928  4818430 85      40
22:00:47        12/17/2009      12      17      2009    22      640     524573  4818425 86      40
18:00:56        1/30/2013       1       30      2013    18      680     521130  4818413 199     40



22:00:42        1/11/2011       1       11      2011    22      646     522687  4818419 195     40
10:00:54        1/28/2011       1       28      2011    10      801     524569  4818425 86      40
20:00:41        1/27/2013       1       27      2013    20      680     521204  4818414 198     40
16:01:11        1/26/2013       1       26      2013    16      679     521114  4818414 199     40
18:00:36        4/6/2014        4       6       2014    18      907     522710  4818419 195     40
12:00:39        2/26/2009       2       26      2009    12      633     521659  4818415 197     40
4:00:24 12/21/2008      12      21      2008    4       637     522255  4818417 196     40
4:00:55 4/22/2014       4       22      2014    4       913     524390  4818425 124     39
10:00:44        5/5/2009        5       5       2009    10      634     521497  4818415 198     40
22:00:49        1/20/2010       1       20      2010    22      640     524294  4818425 124     39
4:00:48 3/6/2012        3       6       2012    4       666     523327  4818421 193     40
12:00:47        1/28/2011       1       28      2011    12      638     522025  4818417 196     40
16:00:53        1/5/2009        1       5       2009    16      637     523381  4818421 193     40
18:00:49        3/13/2009       3       13      2009    18      633     521048  4818414 199     40
8:00:53 3/13/2010       3       13      2010    8       639     521954  4818417 197     40
8:00:53 2/5/2009        2       5       2009    8       633     524365  4818425 124     39
10:00:42        1/28/2011       1       28      2011    10      654     521853  4818416 197     40
18:00:16        3/30/2011       3       30      2011    18      664     524451  4818425 86      40
18:00:58        11/30/2010      11      30      2010    18      641     520512  4818412 200     39
16:01:12        1/10/2011       1       10      2011    16      642     524535  4818426 86      40
18:00:21        4/6/2011        4       6       2011    18      663     525925  4818431 85      40
12:00:42        3/31/2008       3       31      2008    12      631     522026  4818417 196     40
6:00:54 2/26/2014       2       26      2014    6       916     521650  4818416 197     40
10:00:43        4/9/2011        4       9       2011    10      662     521879  4818417 197     40
10:00:29        4/22/2009       4       22      2009    10      634     522436  4818418 195     40
14:00:50        2/10/2014       2       10      2014    14      908     523891  4818424 192     40
8:00:23 3/5/2012        3       5       2012    8       658     521507  4818416 198     40
4:00:53 12/25/2012      12      25      2012    4       658     522735  4818420 195     40
6:00:48 3/20/2009       3       20      2009    6       639     521405  4818415 198     40
14:00:41        3/8/2012        3       8       2012    14      658     522129  4818418 196     40
6:00:50 4/4/2010        4       4       2010    6       646     524279  4818425 124     39
2:00:41 1/22/2010       1       22      2010    2       633     522877  4818420 194     40
4:00:48 3/19/2011       3       19      2011    4       658     522036  4818417 196     40
6:00:53 3/23/2010       3       23      2010    6       656     521892  4818417 197     40
2:00:18 12/6/2010       12      6       2010    2       638     522796  4818420 195     40
10:00:54        1/15/2014       1       15      2014    10      671     521805  4818417 197     40
14:00:43        1/31/2010       1       31      2010    14      643     522053  4818418 196     40
6:00:53 1/29/2011       1       29      2011    6       650     524846  4818427 87      40
16:00:52        2/17/2013       2       17      2013    16      677     521238  4818415 198     40
12:00:53        2/7/2009        2       7       2009    12      633     525027  4818428 87      40
6:00:54 2/27/2012       2       27      2012    6       665     521721  4818417 197     40
18:00:41        4/4/2009        4       4       2009    18      637     520838  4818414 199     40
0:00:48 3/6/2012        3       6       2012    0       666     523328  4818422 193     40
8:01:08 4/12/2012       4       12      2012    8       674     522379  4818419 196     40
22:00:15        2/6/2011        2       6       2011    22      655     523334  4818422 193     40
12:00:17        1/31/2010       1       31      2010    12      643     522057  4818418 196     40
0:00:56 12/6/2010       12      6       2010    0       638     522798  4818421 195     40
18:00:23        4/6/2010        4       6       2010    18      650     522920  4818421 194     40
0:00:47 3/29/2011       3       29      2011    0       667     524480  4818427 86      40
16:00:33        1/18/2011       1       18      2011    16      641     521779  4818417 197     40
6:00:52 4/1/2008        4       1       2008    6       636     521931  4818418 197     40
22:00:26        2/27/2010       2       27      2010    22      643     524843  4818428 87      40
6:00:54 1/22/2010       1       22      2010    6       633     522926  4818421 194     40
18:00:54        2/12/2010       2       12      2010    18      643     524483  4818427 86      40



6:00:16 2/23/2012       2       23      2012    6       658     522858  4818421 194     40
8:00:56 2/28/2011       2       28      2011    8       642     522180  4818419 196     40
16:00:54        2/15/2013       2       15      2013    16      675     524144  4818426 124     39
14:00:48        2/6/2009        2       6       2009    14      637     525287  4818430 88      40
18:00:53        4/8/2012        4       8       2012    18      673     524397  4818427 124     39
4:00:50 1/28/2011       1       28      2011    4       657     521814  4818418 197     40
18:01:20        2/9/2013        2       9       2013    18      675     523319  4818423 193     40
8:00:26 1/28/2011       1       28      2011    8       657     521825  4818418 197     40
22:00:44        12/28/2009      12      28      2009    22      633     522220  4818419 196     40
8:00:53 12/25/2013      12      25      2013    8       914     521012  4818415 199     40
4:00:53 2/27/2012       2       27      2012    4       665     521720  4818417 197     40
18:00:54        2/9/2013        2       9       2013    18      663     523528  4818424 193     40
16:01:23        3/15/2010       3       15      2010    16      801     521964  4818418 197     40
2:01:53 3/13/2012       3       13      2012    2       641     521628  4818417 197     40
4:00:42 2/5/2009        2       5       2009    4       633     524363  4818427 124     39
4:00:36 3/16/2009       3       16      2009    4       633     523250  4818423 193     40
12:00:54        12/2/2010       12      2       2010    12      650     521459  4818417 198     40
2:00:53 12/26/2008      12      26      2008    2       632     521504  4818417 198     40
0:00:53 3/2/2010        3       2       2010    0       638     522205  4818419 196     40
20:00:50        3/19/2014       3       19      2014    20      916     524559  4818428 86      40
18:00:55        2/3/2011        2       3       2011    18      657     522985  4818422 194     40
14:00:44        1/10/2014       1       10      2014    14      909     524311  4818427 124     39
10:00:48        1/19/2009       1       19      2009    10      632     521747  4818418 197     40
22:02:19        2/9/2013        2       9       2013    22      680     523531  4818424 193     40
6:00:56 2/26/2014       2       26      2014    6       909     521485  4818417 198     40
18:00:44        12/27/2010      12      27      2010    18      638     523737  4818425 192     40
6:00:47 12/12/2010      12      12      2010    6       653     523672  4818425 192     40
18:00:49        2/6/2011        2       6       2011    18      655     523332  4818423 193     40
6:00:44 3/28/2011       3       28      2011    6       661     524328  4818427 124     39
6:00:54 2/11/2009       2       11      2009    6       632     521841  4818418 197     40
12:00:42        3/30/2009       3       30      2009    12      638     521963  4818419 197     40
8:00:32 3/31/2014       3       31      2014    8       907     521895  4818419 197     40
10:00:49        3/31/2008       3       31      2008    10      636     521982  4818419 197     40
8:00:53 2/21/2010       2       21      2010    8       646     525358  4818431 88      40
12:00:48        11/27/2010      11      27      2010    12      647     521591  4818418 198     40
22:00:48        2/12/2009       2       12      2009    22      632     523328  4818424 193     40
10:02:32        1/10/2013       1       10      2013    10      675     524184  4818427 124     39
22:00:44        4/8/2012        4       8       2012    22      658     524406  4818428 124     39
2:00:47 1/21/2010       1       21      2010    2       640     524279  4818427 124     39
12:00:56        2/27/2014       2       27      2014    12      679     522317  4818420 196     40
2:00:54 4/21/2014       4       21      2014    2       913     522789  4818422 195     40
16:00:55        3/13/2013       3       13      2013    16      663     521990  4818419 197     40
4:00:53 3/20/2011       3       20      2011    4       661     521685  4818418 197     40
8:00:54 3/6/2014        3       6       2014    8       907     522840  4818422 194     40
6:00:49 2/11/2013       2       11      2013    6       680     524262  4818427 124     39
16:01:42        2/2/2011        2       2       2011    16      642     525448  4818432 88      40
0:00:54 1/29/2010       1       29      2010    0       641     520506  4818415 200     39
10:00:47        12/25/2009      12      25      2009    10      638     522117  4818420 196     40
18:00:51        2/6/2011        2       6       2011    18      654     523225  4818424 193     40
4:00:54 4/19/2011       4       19      2011    4       661     520605  4818415 200     39
18:00:53        3/15/2009       3       15      2009    18      634     523378  4818424 193     40
2:00:48 1/9/2011        1       9       2011    2       801     523867  4818426 192     40
4:00:50 12/20/2013      12      20      2013    4       909     522674  4818422 195     40
12:00:20        11/27/2010      11      27      2010    12      641     521353  4818418 198     40



14:01:47        3/10/2011       3       10      2011    14      650     523548  4818425 193     40
18:00:43        1/8/2011        1       8       2011    18      801     523867  4818426 192     40
14:00:54        2/18/2009       2       18      2009    14      633     521955  4818420 197     40
8:00:43 4/14/2011       4       14      2011    8       665     524102  4818427 124     39
10:00:49        3/18/2014       3       18      2014    10      907     521958  4818420 197     40
8:00:41 1/28/2011       1       28      2011    8       638     522345  4818421 196     40
12:00:41        3/8/2012        3       8       2012    12      658     522110  4818420 196     40
2:00:20 12/25/2012      12      25      2012    2       658     522729  4818422 195     40
10:00:48        2/13/2009       2       13      2009    10      637     525410  4818432 88      40
14:00:48        2/19/2012       2       19      2012    14      658     521571  4818419 198     40
12:00:56        1/1/2013        1       1       2013    12      663     522006  4818420 196     40
2:00:44 1/7/2010        1       7       2010    2       644     522046  4818420 196     40
10:00:54        11/27/2010      11      27      2010    10      647     521591  4818419 198     40
12:00:56        1/27/2011       1       27      2011    12      647     522029  4818420 196     40
0:00:43 2/24/2011       2       24      2011    0       650     523383  4818425 193     40
0:00:56 12/18/2013      12      18      2013    0       671     523679  4818426 192     40
14:01:14        12/29/2013      12      29      2013    14      679     521640  4818419 197     40
4:00:40 12/18/2012      12      18      2012    4       680     522741  4818423 195     40
10:00:26        1/14/2013       1       14      2013    10      663     521984  4818420 197     40
10:00:43        3/29/2011       3       29      2011    10      650     522343  4818421 196     40
4:01:13 1/7/2010        1       7       2010    4       644     522049  4818420 196     40
16:00:59        2/2/2014        2       2       2014    16      679     521110  4818417 199     40
12:00:23        2/18/2012       2       18      2012    12      658     521443  4818418 198     40
10:00:53        4/2/2014        4       2       2014    10      679     521943  4818420 197     40
14:00:42        1/18/2010       1       18      2010    14      633     521527  4818419 198     40
10:00:43        1/1/2013        1       1       2013    10      663     522024  4818420 196     40
10:01:05        2/20/2011       2       20      2011    10      638     521802  4818420 197     40
8:00:51 2/11/2013       2       11      2013    8       680     524261  4818428 124     39
18:00:42        4/13/2011       4       13      2011    18      655     524651  4818430 86      40
6:00:42 4/2/2008        4       2       2008    6       633     521602  4818419 197     40
18:00:53        2/11/2011       2       11      2011    18      639     523427  4818425 193     40
2:00:47 2/2/2011        2       2       2011    2       650     523392  4818425 193     40
18:01:28        3/15/2009       3       15      2009    18      643     523258  4818425 193     40
10:00:50        3/22/2010       3       22      2010    10      650     521958  4818421 197     40
18:00:56        1/21/2010       1       21      2010    18      638     522238  4818421 196     40
10:00:54        1/10/2011       1       10      2011    10      642     524536  4818429 86      40
10:01:12        1/28/2011       1       28      2011    10      641     521772  4818420 197     40
4:00:54 3/14/2010       3       14      2010    4       644     522896  4818424 194     40
6:00:54 2/10/2010       2       10      2010    6       633     525240  4818432 88      40
14:00:53        1/12/2011       1       12      2011    14      655     524089  4818428 124     39
6:00:47 3/18/2012       3       18      2012    6       663     522267  4818422 196     40
8:00:56 1/10/2013       1       10      2013    8       679     523553  4818426 193     40
18:00:42        4/21/2009       4       21      2009    18      634     523140  4818425 194     40
16:00:53        1/29/2013       1       29      2013    16      677     521070  4818418 199     40
16:00:27        1/24/2012       1       24      2012    16      665     521304  4818419 198     40
10:00:41        1/18/2009       1       18      2009    10      632     521623  4818420 197     40
0:00:42 1/9/2011        1       9       2011    0       801     523867  4818427 192     40
22:00:56        3/9/2010        3       9       2010    22      640     525471  4818433 88      40
6:00:26 4/4/2011        4       4       2011    6       661     524532  4818430 86      40
22:00:44        2/4/2011        2       4       2011    22      655     523237  4818425 193     40
16:00:50        2/20/2010       2       20      2010    16      633     525746  4818434 85      40
8:00:54 1/12/2011       1       12      2011    8       641     522567  4818423 195     40
18:00:49        2/6/2012        2       6       2012    18      663     523624  4818427 192     40
16:00:32        1/30/2010       1       30      2010    16      641     521322  4818419 198     40



8:00:55 4/12/2010       4       12      2010    8       646     521904  4818421 197     40
10:01:07        4/10/2011       4       10      2011    10      655     522827  4818424 194     40
8:00:54 1/17/2011       1       17      2011    8       638     524142  4818429 124     39
6:00:53 4/19/2011       4       19      2011    6       661     520603  4818417 200     39
6:00:53 1/17/2011       1       17      2011    6       638     524140  4818429 124     39
4:01:04 2/8/2013        2       8       2013    4       677     521117  4818419 199     40
4:00:25 3/5/2012        3       5       2012    4       658     521501  4818420 198     40
10:00:41        2/20/2011       2       20      2011    10      654     521815  4818421 197     40
18:00:53        2/3/2011        2       3       2011    18      801     523001  4818425 194     40
18:00:38        4/1/2011        4       1       2011    18      660     521346  4818419 198     40
4:00:41 3/21/2011       3       21      2011    4       663     521578  4818420 198     40
20:00:47        3/12/2014       3       12      2014    20      909     522103  4818422 196     40
16:00:49        4/1/2012        4       1       2012    16      670     522501  4818423 195     40
4:00:27 3/28/2011       3       28      2011    4       661     524324  4818430 124     39
4:00:56 4/21/2014       4       21      2014    4       913     522792  4818424 195     40
10:00:41        4/1/2010        4       1       2010    10      639     524678  4818431 86      40
2:00:48 2/5/2011        2       5       2011    2       654     524161  4818429 124     39
10:00:53        1/1/2009        1       1       2009    10      634     523841  4818428 192     40
4:00:53 2/11/2013       2       11      2013    4       680     524263  4818430 124     39
6:00:54 2/26/2010       2       26      2010    6       633     522878  4818425 194     40
10:01:22        4/9/2009        4       9       2009    10      640     526398  4818438 84      40
20:00:52        4/17/2014       4       17      2014    20      907     522712  4818424 195     40
12:00:33        12/30/2010      12      30      2010    12      646     522796  4818425 195     40
2:01:42 4/26/2010       4       26      2010    2       646     522478  4818424 195     40
2:00:29 4/10/2008       4       10      2008    2       632     521345  4818420 198     40
18:00:42        2/12/2009       2       12      2009    18      632     523269  4818426 193     40
18:00:53        1/24/2011       1       24      2011    18      638     523894  4818429 192     40
14:00:39        1/6/2010        1       6       2010    14      640     521936  4818422 197     40
18:01:19        12/28/2012      12      28      2012    18      680     522509  4818424 195     40
12:00:20        1/1/2009        1       1       2009    12      634     523836  4818429 192     40
10:00:54        1/31/2010       1       31      2010    10      643     522052  4818422 196     40
10:00:42        3/19/2008       3       19      2008    10      633     522857  4818425 194     40
18:00:44        1/11/2011       1       11      2011    18      641     522719  4818425 195     40
8:00:53 3/25/2014       3       25      2014    8       917     522541  4818424 195     40
16:00:52        2/5/2011        2       5       2011    16      646     521234  4818420 198     40
22:01:34        4/19/2013       4       19      2013    22      677     524729  4818432 86      40
6:00:13 2/10/2009       2       10      2009    6       633     525022  4818433 87      40
2:01:18 3/6/2012        3       6       2012    2       666     523319  4818427 193     40
18:00:53        1/27/2013       1       27      2013    18      679     521203  4818420 198     40
0:00:42 12/14/2011      12      14      2011    0       659     524939  4818433 87      40
18:00:54        2/12/2010       2       12      2010    18      640     523867  4818429 192     40
10:00:44        3/22/2010       3       22      2010    10      642     524376  4818431 124     39
12:00:42        12/26/2012      12      26      2012    12      680     521373  4818421 198     40
12:00:54        1/22/2011       1       22      2011    12      639     521743  4818422 197     40
12:00:55        12/2/2010       12      2       2010    12      638     520783  4818419 200     39
6:00:56 3/19/2014       3       19      2014    6       918     522735  4818425 195     40
8:00:50 1/13/2013       1       13      2013    8       665     521244  4818421 198     40
8:00:31 3/7/2011        3       7       2011    8       653     521964  4818423 197     40
10:00:41        2/13/2009       2       13      2009    10 634 525368 4818435 88 40
14:00:56 1/25/2014 1 25 2014 14 671 521772 4818422 197 40
0:00:54 3/23/2010 3 23 2010 0 655 522250 4818424 196 40
22:00:38 12/30/2013 12 30 2013 22 911 523454 4818428 193 40
4:00:36 1/1/2011 1 1 2011 4 657 521030 4818420 199 40
0:00:54 3/28/2012 3 28 2012 0 676 522702 4818426 195 40



8:00:43 1/1/2011 1 1 2011 8 657 521056 4818420 199 40
8:00:55 4/1/2010 4 1 2010 8 639 524681 4818433 86 40
4:00:54 4/4/2011 4 4 2011 4 661 524523 4818432 86 40
2:00:54 3/15/2009 3 15 2009 2 638 522036 4818423 196 40
22:00:32 4/2/2014 4 2 2014 22 907 525127 4818435 87 40
16:00:10 3/2/2009 3 2 2009 16 637 523696 4818429 192 40
12:00:47 2/27/2014 2 27 2014 12 916 522097 4818424 196 40
10:00:41 3/15/2010 3 15 2010 10 639 521908 4818423 197 40
8:00:24 3/3/2009 3 3 2009 8 633 522227 4818424 196 40
18:00:41 3/9/2011 3 9 2011 18 650 523408 4818428 193 40
18:00:16 12/31/2010 12 31 2010 18 642 523899 4818430 192 40
10:00:43 3/26/2009 3 26 2009 10 634 521781 4818423 197 40
4:00:42 1/12/2011 1 12 2011 4 646 522631 4818426 195 40
0:00:54 12/25/2009 12 25 2009 0 646 522834 4818427 194 40
2:01:18 12/27/2009 12 27 2009 2 646 522696 4818426 195 40
0:00:42 4/20/2011 4 20 2011 0 658 524537 4818433 86 40
12:00:53 1/18/2009 1 18 2009 12 632 521626 4818423 197 40
0:00:54 1/1/2013 1 1 2013 0 665 522846 4818427 194 40
2:00:21 3/31/2008 3 31 2008 2 633 523774 4818430 192 40
22:00:49 1/26/2013 1 26 2013 22 679 521133 4818421 199 40
18:00:39 3/10/2012 3 10 2012 18 658 521240 4818422 198 40
6:00:25 3/5/2012 3 5 2012 6 658 521505 4818422 198 40
12:00:41 3/18/2010 3 18 2010 12 801 521929 4818424 197 40
8:00:53 4/17/2012 4 17 2012 8 666 523640 4818430 192 40
20:00:47 2/17/2013 2 17 2013 20 679 523257 4818428 193 40
16:00:27 1/17/2011 1 17 2011 16 801 523316 4818429 193 40
4:01:00 2/15/2014 2 15 2014 4 918 526588 4818441 83 40
22:00:44 2/24/2011 2 24 2011 22 646 523421 4818429 193 40
10:00:42 4/5/2009 4 5 2009 10 643 521266 4818422 198 40
8:00:53 4/17/2012 4 17 2012 8 670 523648 4818430 192 40
2:00:49 4/1/2008 4 1 2008 2 636 521927 4818424 197 40
8:00:23 3/15/2009 3 15 2009 8 637 523707 4818430 192 40
6:00:49 4/13/2012 4 13 2012 6 677 522873 4818427 194 40
12:00:55 2/8/2011 2 8 2011 12 801 525311 4818436 88 40
6:00:53 1/7/2010 1 7 2010 6 644 522045 4818425 196 40
0:00:48 3/22/2009 3 22 2009 0 634 522569 4818426 195 40
6:00:54 3/8/2010 3 8 2010 6 647 524542 4818433 86 40
10:00:31 3/1/2010 3 1 2010 10 641 521781 4818424 197 40
16:00:23 12/25/2012 12 25 2012 16 671 521225 4818422 198 40
6:00:33 3/3/2010 3 3 2010 6 633 522874 4818427 194 40
18:00:56 2/5/2011 2 5 2011 18 655 523349 4818429 193 40
4:00:46 2/15/2011 2 15 2011 4 646 523705 4818430 192 40
2:00:26 1/1/2013 1 1 2013 2 665 522849 4818427 194 40
0:00:54 12/4/2012 12 4 2012 0 670 525361 4818436 88 40
8:01:23 4/7/2014 4 7 2014 8 679 521542 4818423 198 40
18:00:53 2/27/2010 2 27 2010 18 643 524843 4818435 87 40
8:00:48 4/1/2008 4 1 2008 8 633 521864 4818424 197 40
4:00:35 4/1/2008 4 1 2008 4 636 521923 4818425 197 40
2:00:55 3/29/2012 3 29 2012 2 666 523311 4818429 193 40
22:00:41 4/19/2011 4 19 2011 22 658 524532 4818434 86 40
10:01:07 2/21/2011 2 21 2011 10 638 521548 4818423 198 40
4:00:53 2/28/2010 2 28 2010 4 643 525287 4818436 88 40
6:00:49 3/16/2009 3 16 2009 6 633 523254 4818429 193 40
2:00:53 3/29/2011 3 29 2011 2 667 524478 4818433 86 40



8:00:33 1/7/2010 1 7 2010 8 644 522048 4818425 196 40
4:00:25 4/2/2008 4 2 2008 4 633 521599 4818424 198 40
18:01:10 1/17/2011 1 17 2011 18 801 523305 4818429 193 40
2:00:43 2/7/2013 2 7 2013 2 675 524391 4818433 124 39
10:00:42 1/27/2011 1 27 2011 10 801 524457 4818434 86 40
0:00:22 3/28/2012 3 28 2012 0 680 522763 4818428 195 40
12:00:26 4/23/2009 4 23 2009 12 642 526022 4818439 84 40
0:00:53 4/25/2011 4 25 2011 0 669 524592 4818434 86 40
20:00:26 1/20/2014 1 20 2014 20 908 523953 4818432 192 40
8:00:42 12/25/2013 12 25 2013 8 911 523427 4818430 193 40
10:00:26 4/9/2011 4 9 2011 10 660 522001 4818425 197 40
8:00:53 1/22/2010 1 22 2010 8 633 522896 4818428 194 40
10:01:00 2/8/2011 2 8 2011 10 801 525337 4818437 88 40
2:00:43 5/8/2009 5 8 2009 2 634 522713 4818428 195 40
2:00:53 2/18/2013 2 18 2013 2 679 523301 4818430 193 40
0:00:33 3/10/2010 3 10 2010 0 640 525479 4818438 88 40
14:00:43 4/10/2011 4 10 2011 14 658 522479 4818427 195 40
10:00:53 3/21/2014 3 21 2014 10 914 522008 4818425 196 40
2:00:48 12/20/2013 12 20 2013 2 909 522688 4818428 195 40
8:00:53 1/11/2014 1 11 2014 8 909 523378 4818430 193 40
16:00:53 3/12/2010 3 12 2010 16 646 521271 4818423 198 40
4:00:53 2/7/2013 2 7 2013 4 679 524300 4818433 124 39
0:00:31 1/27/2013 1 27 2013 0 679 521142 4818423 199 40
8:00:54 11/27/2010 11 27 2010 8 653 521650 4818425 197 40
22:00:48 3/6/2010 3 6 2010 22 640 525540 4818438 88 40
4:00:26 2/15/2011 2 15 2011 4 801 523760 4818432 192 40
8:00:50 2/26/2014 2 26 2014 8 914 521475 4818424 198 40
18:01:01 12/26/2010 12 26 2010 18 638 523452 4818431 193 40
6:00:42 2/12/2014 2 12 2014 6 908 525195 4818437 87 40
18:00:41 3/11/2014 3 11 2014 18 679 522096 4818426 196 40
8:00:53 2/7/2013 2 7 2013 8 679 524301 4818434 124 39
2:00:55 2/15/2011 2 15 2011 2 801 523760 4818432 192 40
18:00:50 2/23/2011 2 23 2011 18 650 523379 4818430 193 40
18:00:43 12/18/2008 12 18 2008 18 634 525416 4818438 88 40
10:00:42 1/27/2011 1 27 2011 10 642 524401 4818434 124 39
14:00:41 3/10/2013 3 10 2013 14 658 521386 4818424 198 40
18:00:43 3/17/2010 3 17 2010 18 641 522521 4818428 195 40
6:00:56 4/14/2014 4 14 2014 6 916 525541 4818438 88 40
18:00:25 3/1/2013 3 1 2013 18 665 523595 4818431 193 40
4:00:42 4/20/2011 4 20 2011 4 655 522787 4818429 195 40
10:00:42 2/7/2009 2 7 2009 10 637 525188 4818437 87 40
20:00:27 3/7/2014 3 7 2014 20 916 521635 4818425 197 40
0:00:54 3/31/2014 3 31 2014 0 908 522872 4818429 194 40
0:00:41 4/3/2014 4 3 2014 0 679 524466 4818435 86 40
8:00:53 2/27/2012 2 27 2012 8 665 521719 4818425 197 40
12:00:56 1/5/2013 1 5 2013 12 663 524217 4818434 124 39
6:00:54 3/23/2014 3 23 2014 6 908 522903 4818429 194 40
6:00:47 1/30/2011 1 30 2011 6 801 523301 4818431 193 40
8:01:02 4/9/2011 4 9 2011 8 664 522022 4818426 196 40
22:00:55 2/17/2013 2 17 2013 22 679 523302 4818431 193 40
18:00:49 12/27/2010 12 27 2010 18 646 523842 4818433 192 40
0:00:44 4/10/2008 4 10 2008 0 632 521345 4818424 198 40
8:00:54 3/8/2010 3 8 2010 8 647 524538 4818435 86 40
4:00:53 3/23/2014 3 23 2014 4 908 522907 4818429 194 40



6:00:25 4/9/2011 4 9 2011 6 660 521676 4818425 197 40
16:00:48 3/7/2011 3 7 2011 16 647 521018 4818423 199 40
22:00:57 3/12/2010 3 12 2010 22 643 525970 4818441 85 40
22:00:47 1/8/2011 1 8 2011 22 801 523868 4818433 192 40
14:00:55 1/6/2009 1 6 2009 14 637 524080 4818434 124 39
22:00:56 12/8/2011 12 8 2011 22 650 525257 4818438 88 40
10:00:54 1/1/2013 1 1 2013 10 674 521851 4818426 197 40
8:00:43 2/7/2014 2 7 2014 8 907 524222 4818434 124 39
6:00:35 2/7/2013 2 7 2013 6 679 524296 4818435 124 39
4:01:12 11/27/2010 11 27 2010 4 646 522654 4818429 195 40
22:00:48 2/8/2011 2 8 2011 22 801 522818 4818429 194 40
4:00:41 2/23/2012 2 23 2012 4 658 522869 4818430 194 40
16:00:23 3/24/2010 3 24 2010 16 657 520937 4818423 199 40
10:00:43 4/1/2009 4 1 2009 10 633 522558 4818429 195 40
4:00:56 11/28/2010 11 28 2010 4 646 522844 4818430 194 40
18:01:23 3/3/2010 3 3 2010 18 643 524724 4818436 86 40
2:00:44 1/11/2014 1 11 2014 2 909 523355 4818432 193 40
22:00:25 4/24/2008 4 24 2008 22 631 522367 4818428 196 40
2:00:54 3/16/2009 3 16 2009 2 633 523257 4818431 193 40
14:00:24 3/16/2009 3 16 2009 14 634 522152 4818428 196 40
0:00:59 3/13/2010 3 13 2010 0 801 525919 4818441 85 40
18:00:53 4/5/2009 4 5 2009 18 643 521003 4818424 199 40
6:00:50 1/28/2011 1 28 2011 6 657 521827 4818427 197 40
0:00:53 3/13/2014 3 13 2014 0 907 521720 4818426 197 40
0:00:41 2/18/2013 2 18 2013 0 679 523300 4818432 193 40
10:00:41 2/7/2010 2 7 2010 10 640 521574 4818426 198 40
12:00:43 3/29/2011 3 29 2011 12 650 522353 4818428 196 40
2:00:53 1/1/2011 1 1 2011 2 657 521035 4818424 199 40
6:00:53 1/12/2011 1 12 2011 6 641 522563 4818429 195 40
18:00:54 2/24/2011 2 24 2011 18 646 523405 4818432 193 40
18:00:55 4/4/2011 4 4 2011 18 663 525558 4818440 88 40
20:00:24 3/30/2014 3 30 2014 20 908 522868 4818430 194 40
10:00:49 1/27/2012 1 27 2012 10 663 521608 4818426 197 40
4:00:43 4/10/2008 4 10 2008 4 632 521343 4818425 198 40
4:00:54 1/3/2014 1 3 2014 4 907 520509 4818423 200 39
4:00:53 3/20/2011 3 20 2011 4 655 521649 4818426 197 40
16:01:36 1/24/2011 1 24 2011 16 650 523703 4818433 192 40
16:00:54 3/9/2010 3 9 2010 16 641 521745 4818427 197 40
22:00:41 3/27/2012 3 27 2012 22 676 522725 4818430 195 40
18:00:57 3/24/2010 3 24 2010 18 656 520859 4818424 199 40
10:00:55 3/24/2010 3 24 2010 10 801 521635 4818427 197 40
8:00:24 3/25/2009 3 25 2009 8 645 525735 4818441 85 40
6:00:50 1/12/2011 1 12 2011 6 646 522612 4818430 195 40
14:00:14 2/14/2010 2 14 2010 14 647 524557 4818437 86 40
18:00:53 1/26/2013 1 26 2013 18 679 521115 4818425 199 40
18:00:53 11/30/2010 11 30 2010 18 641 520445 4818423 200 39
14:00:41 3/1/2011 3 1 2011 14 638 523596 4818433 193 40
4:01:02 2/26/2014 2 26 2014 4 914 521452 4818426 198 40
4:00:42 11/24/2013 11 24 2013 4 914 522359 4818429 196 40
18:00:56 3/10/2009 3 10 2009 18 637 523398 4818433 193 40
0:00:54 12/23/2009 12 23 2009 0 639 522218 4818429 196 40
10:00:47 2/15/2011 2 15 2011 10 638 522543 4818430 195 40
2:01:17 3/27/2009 3 27 2009 2 644 521785 4818427 197 40
6:00:55 1/11/2014 1 11 2014 6 909 523357 4818433 193 40



22:00:48 3/30/2014 3 30 2014 22 908 522868 4818431 194 40
4:00:57 2/27/2011 2 27 2011 4 642 523379 4818433 193 40
8:00:54 3/15/2010 3 15 2010 8 646 521868 4818428 197 40
4:00:48 1/30/2011 1 30 2011 4 801 523300 4818433 193 40
18:00:41 3/28/2012 3 28 2012 18 680 523148 4818432 194 40
18:00:53 1/6/2010 1 6 2010 18 633 521261 4818426 198 40
2:00:53 12/9/2010 12 9 2010 2 650 523488 4818433 193 40
4:00:51 3/1/2014 3 1 2014 4 918 524729 4818438 86 40
2:00:53 3/19/2010 3 19 2010 2 657 522649 4818430 195 40
2:00:47 2/6/2011 2 6 2011 2 801 523471 4818433 193 40
22:00:47 4/24/2011 4 24 2011 22 669 524591 4818437 86 40
18:00:52 1/6/2010 1 6 2010 18 641 521372 4818426 198 40
22:00:54 1/27/2013 1 27 2013 22 679 521192 4818426 199 40
12:00:47 2/18/2009 2 18 2009 12 633 521963 4818428 197 40
2:00:44 12/7/2010 12 7 2010 2 801 523570 4818434 193 40
18:00:48 3/26/2011 3 26 2011 18 659 525055 4818439 87 40
16:00:50 1/30/2009 1 30 2009 16 637 523330 4818433 193 40
22:01:11 3/5/2012 3 5 2012 22 666 523443 4818433 193 40
14:00:47 3/3/2011 3 3 2011 14 801 524179 4818436 124 39
6:00:43 4/10/2011 4 10 2011 6 660 521946 4818428 197 40
2:00:42 12/28/2010 12 28 2010 2 638 523687 4818434 192 40
6:00:42 12/25/2012 12 25 2012 6 658 522760 4818431 195 40
0:00:49 4/3/2014 4 3 2014 0 907 525124 4818440 87 40
6:01:09 12/28/2009 12 28 2009 6 639 522282 4818430 196 40
16:00:20 1/30/2010 1 30 2010 16 647 521292 4818426 198 40
8:00:49 4/18/2011 4 18 2011 8 663 524510 4818437 86 40
2:00:53 1/28/2011 1 28 2011 2 638 522345 4818430 196 40
0:00:55 12/27/2009 12 27 2009 0 646 522709 4818431 195 40
2:00:48 2/26/2013 2 26 2013 2 666 523484 4818434 193 40
0:00:36 1/1/2011 1 1 2011 0 657 521027 4818426 199 40
6:00:48 1/28/2011 1 28 2011 6 638 522345 4818430 196 40
6:00:30 3/25/2011 3 25 2011 6 655 522875 4818432 194 40
8:00:54 4/12/2012 4 12 2012 8 676 525725 4818442 85 40
4:00:36 1/28/2011 1 28 2011 4 638 522346 4818430 196 40
10:00:54 12/7/2011 12 7 2011 10 801 521628 4818428 197 40
8:00:53 1/12/2011 1 12 2011 8 646 522619 4818431 195 40
18:00:42 2/15/2009 2 15 2009 18 632 526116 4818444 84 40
0:00:41 4/4/2011 4 4 2011 0 663 524659 4818438 86 40
10:00:54 2/5/2011 2 5 2011 10 641 521304 4818427 198 40
4:00:53 3/19/2014 3 19 2014 4 918 522737 4818432 195 40
10:00:41 1/19/2009 1 19 2009 10 633 521672 4818428 197 40
4:00:54 12/25/2013 12 25 2013 4 909 522660 4818431 195 40
16:00:31 2/3/2009 2 3 2009 16 633 524656 4818438 86 40
6:00:53 1/1/2011 1 1 2011 6 657 521042 4818426 199 40
12:00:55 1/26/2011 1 26 2011 12 655 522265 4818430 196 40
2:00:53 3/18/2013 3 18 2013 2 663 522677 4818431 195 40
2:00:43 5/2/2013 5 2 2013 2 658 524320 4818437 124 39
18:00:54 3/4/2010 3 4 2010 18 643 525488 4818442 88 40
18:00:15 1/18/2010 1 18 2010 18 633 521551 4818428 198 40
6:00:18 3/21/2011 3 21 2011 6 663 521577 4818428 198 40
6:00:47 1/17/2011 1 17 2011 6 642 524050 4818436 124 39
14:00:54 2/26/2009 2 26 2009 14 633 521760 4818429 197 40
12:00:56 2/27/2013 2 27 2013 12 665 521634 4818428 197 40
22:00:53 4/10/2014 4 10 2014 22 908 524643 4818439 86 40



16:02:18 1/6/2010 1 6 2010 16 641 521256 4818427 198 40
14:00:49 12/29/2013 12 29 2013 14 909 521713 4818429 197 40
6:01:47 1/13/2013 1 13 2013 6 665 521227 4818427 198 40
8:00:54 4/2/2008 4 2 2008 8 633 521758 4818429 197 40
10:00:50 12/28/2008 12 28 2008 10 634 523713 4818435 192 40
6:00:50 2/5/2011 2 5 2011 6 638 524166 4818437 124 39
4:00:16 4/9/2011 4 9 2011 4 660 521671 4818429 197 40
16:00:24 1/26/2013 1 26 2013 16 680 521634 4818428 197 40
8:00:53 12/26/2012 12 26 2012 8 663 522790 4818432 195 40
18:00:42 3/4/2012 3 4 2012 18 663 523225 4818434 193 40
20:00:42 12/8/2013 12 8 2013 20 917 525409 4818442 88 40
6:00:53 2/26/2014 2 26 2014 6 914 521477 4818428 198 40
8:00:42 3/25/2011 3 25 2011 8 667 522664 4818432 195 40
6:00:47 3/19/2010 3 19 2010 6 657 522647 4818432 195 40
22:00:54 12/24/2010 12 24 2010 22 639 524267 4818438 124 39
18:00:47 2/5/2011 2 5 2011 18 654 523350 4818435 193 40
18:00:55 11/28/2010 11 28 2010 18 646 522698 4818432 195 40
10:00:27 4/8/2013 4 8 2013 10 677 524485 4818439 86 40
0:00:56 1/22/2010 1 22 2010 0 646 521462 4818428 198 40
0:00:16 3/23/2009 3 23 2009 0 645 526719 4818447 83 40
18:00:39 2/26/2013 2 26 2013 18 663 523679 4818436 192 40
8:00:54 3/7/2011 3 7 2011 8 655 521931 4818430 197 40
22:00:41 3/19/2013 3 19 2013 22 658 521364 4818428 198 40
18:00:53 2/17/2013 2 17 2013 18 679 523299 4818435 193 40
6:00:55 2/28/2010 2 28 2010 6 643 525284 4818442 88 40
4:00:37 1/30/2011 1 30 2011 4 641 521725 4818430 197 40
6:01:00 3/18/2013 3 18 2013 6 663 522683 4818433 195 40
0:00:55 2/4/2009 2 4 2009 0 633 524447 4818439 86 40
8:00:53 3/18/2013 3 18 2013 8 671 524456 4818439 86 40
8:00:14 2/26/2012 2 26 2012 8 658 521593 4818429 198 40
10:00:53 3/24/2014 3 24 2014 10 914 522537 4818433 195 40
12:00:53 2/16/2009 2 16 2009 12 634 521384 4818429 198 40
12:00:42 1/28/2011 1 28 2011 12 655 521899 4818431 197 40
0:00:54 4/13/2012 4 13 2012 0 678 524702 4818440 86 40
22:00:43 3/27/2012 3 27 2012 22 680 522763 4818433 195 40
18:00:41 1/9/2012 1 9 2012 18 663 525129 4818442 87 40
4:00:44 3/18/2013 3 18 2013 4 663 522681 4818433 195 40
22:00:48 1/6/2010 1 6 2010 22 641 521371 4818429 198 40
18:00:54 3/13/2014 3 13 2014 18 909 522402 4818432 196 40
18:00:42 4/6/2011 4 6 2011 18 650 525924 4818445 85 40
4:00:50 11/25/2010 11 25 2010 4 646 522662 4818433 195 40
22:00:48 3/12/2014 3 12 2014 22 679 521716 4818430 197 40
20:00:48 2/13/2013 2 13 2013 20 663 523315 4818436 193 40
20:00:53 1/17/2013 1 17 2013 20 675 521417 4818429 198 40
10:00:48 11/27/2010 11 27 2010 10 653 521649 4818430 197 40
22:00:36 1/11/2011 1 11 2011 22 641 522716 4818434 195 40
4:00:50 3/25/2011 3 25 2011 4 655 522889 4818434 194 40
22:00:50 1/6/2010 1 6 2010 22 639 521551 4818430 198 40
10:00:54 3/21/2008 3 21 2008 10 633 521771 4818431 197 40
0:00:48 4/11/2014 4 11 2014 0 908 524705 4818441 86 40
18:00:47 1/28/2012 1 28 2012 18 663 523475 4818437 193 40
10:00:52 1/10/2011 1 10 2011 10 801 524617 4818441 86 40
4:00:35 1/11/2014 1 11 2014 4 909 523354 4818436 193 40
4:00:48 3/13/2012 3 13 2012 4 666 521617 4818430 197 40



12:00:25 1/12/2010 1 12 2010 12 638 521662 4818431 197 40
4:00:23 1/8/2010 1 8 2010 4 639 521554 4818430 198 40
16:00:23 1/9/2011 1 9 2011 16 641 521154 4818429 199 40
2:00:59 4/18/2013 4 18 2013 2 671 525705 4818445 85 40
10:00:49 1/27/2011 1 27 2011 10 646 524505 4818440 86 40
16:00:08 4/28/2014 4 28 2014 16 908 521722 4818431 197 40
12:00:54 2/6/2009 2 6 2009 12 637 525198 4818443 87 40
10:00:24 2/3/2011 2 3 2011 10 657 521990 4818432 197 40
22:00:56 4/25/2010 4 25 2010 22 646 522722 4818434 195 40
18:00:50 4/10/2011 4 10 2011 18 665 522855 4818435 194 40
18:00:58 1/29/2013 1 29 2013 18 677 521062 4818429 199 40
4:00:54 1/27/2013 1 27 2013 4 679 521124 4818429 199 40
6:00:57 3/16/2010 3 16 2010 6 801 522099 4818433 196 40
2:00:53 1/3/2014 1 3 2014 2 907 520508 4818428 200 39
12:00:20 12/28/2008 12 28 2008 12 634 523713 4818438 192 40
12:00:44 1/8/2010 1 8 2010 12 633 521558 4818431 198 40
18:01:12 12/31/2012 12 31 2012 18 675 523633 4818438 192 40
8:00:49 3/15/2009 3 15 2009 8 642 522108 4818433 196 40
16:00:53 12/27/2010 12 27 2010 16 638 523744 4818438 192 40
4:00:54 1/22/2010 1 22 2010 4 633 522941 4818436 194 40
6:00:29 2/7/2013 2 7 2013 6 675 524316 4818441 124 39
10:00:53 12/29/2009 12 29 2009 10 639 521496 4818431 198 40
20:00:42 3/6/2014 3 6 2014 20 913 526753 4818450 83 40
12:00:48 2/17/2011 2 17 2011 12 639 525776 4818446 85 40
4:00:12 3/20/2009 3 20 2009 4 639 521389 4818431 198 40
10:00:56 1/12/2010 1 12 2010 10 638 521663 4818432 197 40
8:00:55 12/28/2009 12 28 2009 8 639 522284 4818434 196 40
6:00:55 4/20/2011 4 20 2011 6 655 522781 4818435 195 40
0:00:47 11/24/2010 11 24 2010 0 639 525004 4818443 87 40
18:00:53 3/28/2010 3 28 2010 18 644 526536 4818449 83 40
22:00:40 4/12/2012 4 12 2012 22 678 524704 4818442 86 40
12:00:48 3/5/2013 3 5 2013 12 679 522203 4818434 196 40
18:00:36 2/28/2012 2 28 2012 18 666 523795 4818439 192 40
22:00:53 3/17/2013 3 17 2013 22 663 522783 4818436 195 40
10:00:50 1/3/2011 1 3 2011 10 650 521537 4818432 198 40
10:00:26 3/25/2010 3 25 2010 10 657 521631 4818432 197 40
16:00:47 3/10/2009 3 10 2009 16 637 523605 4818439 193 40
12:00:54 1/11/2011 1 11 2011 12 655 522453 4818435 195 40
8:00:44 3/30/2011 3 30 2011 8 663 523869 4818440 192 40
10:00:22 3/17/2014 3 17 2014 10 914 522035 4818433 196 40
10:00:43 1/4/2009 1 4 2009 10 637 522089 4818434 196 40
12:00:24 1/12/2014 1 12 2014 12 679 524652 4818442 86 40
2:01:37 5/1/2010 5 1 2010 2 640 520582 4818429 200 39
4:00:49 12/15/2013 12 15 2013 4 907 523880 4818440 192 40
16:00:47 12/24/2011 12 24 2011 16 658 521428 4818431 198 40
4:00:53 3/16/2014 3 16 2014 4 909 522735 4818436 195 40
2:00:55 4/20/2011 4 20 2011 2 655 522781 4818436 195 40
18:00:24 4/6/2011 4 6 2011 18 801 525864 4818447 85 40
8:00:55 3/13/2010 3 13 2010 8 644 522623 4818435 195 40
6:00:26 4/30/2011 4 30 2011 6 666 525802 4818447 85 40
18:00:50 4/6/2011 4 6 2011 18 664 526191 4818449 84 40
8:00:45 4/16/2012 4 16 2012 8 671 522296 4818435 196 40
6:00:53 3/16/2014 3 16 2014 6 909 522717 4818436 195 40
8:01:18 2/23/2010 2 23 2010 8 643 525701 4818447 85 40



4:00:48 3/16/2010 3 16 2010 4 801 522102 4818434 196 40
2:00:42 12/7/2011 12 7 2011 2 801 523608 4818439 193 40
0:00:48 3/16/2010 3 16 2010 0 801 521968 4818434 197 40
18:01:33 2/15/2011 2 15 2011 18 642 524370 4818442 124 39
4:00:25 2/23/2010 2 23 2010 4 639 525542 4818446 88 40
14:00:24 2/21/2010 2 21 2010 14 639 526034 4818448 84 40
16:00:52 1/6/2010 1 6 2010 16 640 521919 4818434 197 40
0:01:04 3/13/2010 3 13 2010 0 643 525932 4818448 85 40
14:00:53 1/22/2010 1 22 2010 14 633 522236 4818435 196 40
18:00:29 12/20/2013 12 20 2013 18 907 523870 4818441 192 40
0:00:54 3/18/2013 3 18 2013 0 663 522785 4818437 195 40
18:00:47 2/24/2012 2 24 2012 18 663 523475 4818439 193 40
22:00:54 4/5/2012 4 5 2012 22 675 525798 4818448 85 40
12:00:54 12/2/2010 12 2 2010 12 801 520858 4818431 199 40
18:00:15 4/10/2009 4 10 2009 18 644 525320 4818446 88 40
4:00:55 12/11/2012 12 11 2012 4 665 525847 4818448 85 40
22:00:22 1/4/2013 1 4 2013 22 675 524170 4818442 124 39
4:00:47 2/17/2014 2 17 2014 4 918 524268 4818443 124 39
12:00:41 1/26/2010 1 26 2010 12 638 521635 4818434 197 40
18:00:44 5/6/2011 5 6 2011 18 664 524967 4818445 87 40
10:00:43 4/15/2011 4 15 2011 10 661 522612 4818437 195 40
8:00:53 2/19/2009 2 19 2009 8 633 521966 4818435 197 40
22:00:16 2/23/2011 2 23 2011 22 650 523381 4818440 193 40
8:00:50 4/3/2008 4 3 2008 8 633 522028 4818435 196 40
12:00:43 11/30/2010 11 30 2010 12 641 521348 4818433 198 40
10:00:20 4/19/2012 4 19 2012 10 658 521557 4818434 198 40
10:00:42 12/19/2012 12 19 2012 10 680 521495 4818434 198 40
6:00:54 1/13/2014 1 13 2014 6 909 523263 4818439 193 40
12:00:53 1/6/2010 1 6 2010 12 640 521921 4818435 197 40
18:00:24 3/11/2014 3 11 2014 18 914 521755 4818434 197 40
22:00:24 3/22/2010 3 22 2010 22 655 522227 4818436 196 40
14:00:43 2/4/2012 2 4 2012 14 663 524974 4818446 87 40
14:00:55 1/7/2013 1 7 2013 14 675 524267 4818443 124 39
12:00:47 2/7/2010 2 7 2010 12 640 521560 4818434 198 40
6:00:57 2/17/2013 2 17 2013 6 666 523336 4818440 193 40
0:00:26 3/23/2009 3 23 2009 0 642 523829 4818442 192 40
6:00:47 4/4/2010 4 4 2010 6 650 524292 4818443 124 39
22:00:53 4/19/2010 4 19 2010 22 646 524338 4818443 124 39
6:00:54 11/24/2009 11 24 2009 6 642 525718 4818449 85 40
4:00:54 2/26/2013 2 26 2013 4 666 523481 4818440 193 40
14:00:53 2/13/2014 2 13 2014 14 679 521888 4818435 197 40
0:00:53 1/6/2012 1 6 2012 0 665 525856 4818449 85 40
12:00:56 2/6/2011 2 6 2011 12 639 525462 4818448 88 40
8:00:42 4/16/2011 4 16 2011 8 658 522782 4818438 195 40
0:00:30 12/9/2010 12 9 2010 0 650 523488 4818441 193 40
18:00:11 4/26/2011 4 26 2011 18 664 524524 4818445 86 40
8:00:54 3/15/2009 3 15 2009 8 640 522242 4818437 196 40
4:01:46 2/7/2013 2 7 2013 4 675 524317 4818444 124 39
4:00:54 3/19/2011 3 19 2011 4 665 521706 4818435 197 40
6:00:48 4/21/2009 4 21 2009 6 646 523001 4818439 194 40
8:00:47 12/9/2010 12 9 2010 8 647 523865 4818442 192 40
4:00:53 11/21/2013 11 21 2013 4 914 525526 4818448 88 40
14:00:50 3/29/2011 3 29 2011 14 658 522678 4818438 195 40
12:00:16 4/1/2009 4 1 2009 12 633 522520 4818438 195 40



2:01:23 2/17/2014 2 17 2014 2 908 523713 4818442 192 40
6:00:53 1/24/2010 1 24 2010 6 647 520527 4818431 200 39
6:00:53 3/27/2009 3 27 2009 6 644 521778 4818435 197 40
10:00:49 5/3/2011 5 3 2011 10 664 524409 4818444 124 39
8:00:24 2/7/2010 2 7 2010 8 640 521493 4818434 198 40
8:00:56 4/26/2014 4 26 2014 8 917 521762 4818435 197 40
8:00:41 12/29/2012 12 29 2012 8 671 522766 4818439 195 40
16:00:44 3/30/2009 3 30 2009 16 633 521933 4818436 197 40
14:00:42 2/9/2010 2 9 2010 14 646 522021 4818436 196 40
6:00:26 3/15/2010 3 15 2010 6 801 521374 4818434 198 40
18:00:49 12/30/2008 12 30 2008 18 635 521914 4818436 197 40
22:00:41 2/13/2013 2 13 2013 22 663 523222 4818440 193 40
20:00:34 1/27/2013 1 27 2013 20 679 521191 4818434 199 40
14:00:54 12/29/2010 12 29 2010 14 646 523821 4818442 192 40
18:00:57 12/19/2013 12 19 2013 18 909 525801 4818450 85 40
8:00:47 12/26/2009 12 26 2009 8 646 522652 4818439 195 40
0:01:11 3/13/2014 3 13 2014 0 679 521717 4818436 197 40
10:00:20 1/1/2011 1 1 2011 10 657 521014 4818433 199 40
14:00:41 2/6/2009 2 6 2009 14 633 524953 4818447 87 40
4:00:42 4/15/2011 4 15 2011 4 650 525519 4818449 88 40
0:00:43 4/18/2008 4 18 2008 0 636 524467 4818445 86 40
8:00:44 3/27/2008 3 27 2008 8 635 521836 4818436 197 40
18:00:53 3/6/2010 3 6 2010 18 640 525540 4818449 88 40
22:00:41 1/21/2010 1 21 2010 22 638 522243 4818437 196 40
12:00:54 2/6/2009 2 6 2009 12 633 524948 4818447 87 40
2:00:53 4/11/2014 4 11 2014 2 908 524708 4818446 86 40
6:00:41 3/20/2011 3 20 2011 6 662 521693 4818436 197 40
12:00:54 1/27/2013 1 27 2013 12 680 521645 4818436 197 40
12:00:49 2/18/2010 2 18 2010 12 633 524242 4818445 124 39
2:00:56 3/13/2010 3 13 2010 2 638 522193 4818437 196 40
6:00:48 2/26/2013 2 26 2013 6 666 523484 4818442 193 40
18:01:12 3/30/2009 3 30 2009 18 646 521468 4818435 198 40
14:00:24 3/2/2009 3 2 2009 14 633 522173 4818437 196 40
0:00:53 4/10/2011 4 10 2011 0 664 522122 4818437 196 40
6:01:11 1/21/2010 1 21 2010 6 643 524302 4818445 124 39
14:00:23 4/19/2011 4 19 2011 14 655 522205 4818438 196 40
16:00:24 3/27/2008 3 27 2008 16 634 521330 4818435 198 40
12:00:55 2/21/2010 2 21 2010 12 639 526037 4818452 84 40
18:00:47 2/16/2011 2 16 2011 18 642 524283 4818445 124 39
6:00:41 4/22/2009 4 22 2009 6 639 524469 4818446 86 40
18:01:54 5/9/2010 5 9 2010 18 646 520835 4818434 199 40
2:01:09 1/27/2013 1 27 2013 2 680 521585 4818436 198 40
6:00:53 12/29/2012 12 29 2012 6 671 522768 4818440 195 40
22:00:54 1/24/2010 1 24 2010 22 644 525486 4818450 88 40
20:00:13 4/25/2014 4 25 2014 20 909 522757 4818440 195 40
6:00:33 3/22/2008 3 22 2008 6 637 521698 4818436 197 40
10:00:41 12/28/2013 12 28 2013 10 658 521560 4818436 198 40
22:00:44 12/21/2008 12 21 2008 22 634 524284 4818445 124 39
10:00:53 4/14/2010 4 14 2010 10 640 524335 4818446 124 39
6:00:50 4/21/2014 4 21 2014 6 914 522947 4818441 194 40
22:00:41 2/21/2010 2 21 2010 22 638 524570 4818446 86 40
2:00:30 12/24/2012 12 24 2012 2 680 521276 4818435 198 40
22:00:43 3/22/2010 3 22 2010 22 654 522199 4818438 196 40
16:01:50 1/24/2011 1 24 2011 16 639 523699 4818443 192 40



4:00:49 12/25/2009 12 25 2009 4 641 521219 4818435 198 40
2:00:14 2/27/2012 2 27 2012 2 658 521894 4818437 197 40
16:00:53 2/7/2013 2 7 2013 16 675 523991 4818445 192 40
0:00:28 1/21/2014 1 21 2014 0 908 523850 4818444 192 40
12:00:47 11/28/2010 11 28 2010 12 638 521712 4818437 197 40
18:00:46 12/14/2011 12 14 2011 18 667 524319 4818446 124 39
16:00:41 3/9/2009 3 9 2009 16 637 523395 4818443 193 40
2:00:53 11/28/2010 11 28 2010 2 646 522847 4818441 194 40
16:00:53 1/6/2010 1 6 2010 16 647 521440 4818436 198 40
22:00:16 4/9/2009 4 9 2009 22 645 526078 4818453 84 40
18:00:31 11/28/2010 11 28 2010 18 643 522935 4818441 194 40
12:00:41 2/24/2009 2 24 2009 12 633 522302 4818439 196 40
4:00:24 1/3/2010 1 3 2010 4 644 525474 4818450 88 40
2:00:47 3/11/2010 3 11 2010 2 644 525531 4818451 88 40
8:00:54 12/12/2013 12 12 2013 8 917 522178 4818439 196 40
10:01:02 3/1/2013 3 1 2013 10 677 522229 4818439 196 40
16:00:56 1/18/2010 1 18 2010 16 633 521534 4818437 198 40
12:00:41 4/19/2011 4 19 2011 12 667 522308 4818439 196 40
4:00:38 12/9/2010 12 9 2010 4 654 523354 4818443 193 40
20:00:24 12/16/2013 12 16 2013 20 909 524257 4818446 124 39
18:00:50 4/4/2009 4 4 2009 18 639 521063 4818435 199 40
8:00:53 4/23/2011 4 23 2011 8 664 520970 4818435 199 40
20:00:37 1/26/2013 1 26 2013 20 679 521134 4818436 199 40
0:00:48 2/27/2012 2 27 2012 0 658 521894 4818438 197 40
0:00:54 12/24/2012 12 24 2012 0 680 521262 4818436 198 40
12:00:41 3/29/2011 3 29 2011 12 654 522595 4818440 195 40
20:00:54 2/5/2013 2 5 2013 20 663 523222 4818442 193 40
14:00:48 3/19/2011 3 19 2011 14 659 521508 4818437 198 40
16:00:50 4/5/2011 4 5 2011 16 668 525974 4818453 85 40
16:00:54 3/12/2011 3 12 2011 16 801 521041 4818435 199 40
4:00:44 3/27/2009 3 27 2009 4 644 521782 4818438 197 40
12:00:43 1/19/2009 1 19 2009 12 633 521669 4818437 197 40
4:00:56 1/11/2011 1 11 2011 4 642 524995 4818449 87 40
0:00:43 11/28/2010 11 28 2010 0 646 522838 4818441 194 40
10:00:56 1/9/2014 1 9 2014 10 917 523892 4818445 192 40
0:00:48 3/23/2010 3 23 2010 0 654 522197 4818439 196 40
22:00:49 12/11/2008 12 11 2008 22 634 522743 4818441 195 40
12:00:46 3/9/2012 3 9 2012 12 665 522113 4818439 196 40
4:00:50 12/28/2009 12 28 2009 4 639 522319 4818440 196 40
6:00:43 12/9/2010 12 9 2010 6 650 523494 4818444 193 40
6:00:23 12/26/2012 12 26 2012 6 663 522882 4818442 194 40
6:00:53 3/15/2009 3 15 2009 6 643 522069 4818439 196 40
4:01:12 3/23/2010 3 23 2010 4 653 522229 4818440 196 40
22:00:54 4/18/2009 4 18 2009 22 644 522797 4818442 195 40
12:00:53 1/4/2009 1 4 2009 12 637 522091 4818439 196 40
8:01:20 4/10/2011 4 10 2011 8 664 522653 4818441 195 40
8:00:53 3/13/2012 3 13 2012 8 666 521914 4818439 197 40
2:00:23 2/15/2011 2 15 2011 2 646 523705 4818445 192 40
4:00:53 12/28/2010 12 28 2010 4 642 525425 4818451 88 40
8:00:26 12/26/2008 12 26 2008 8 632 521552 4818438 198 40
4:00:41 4/14/2012 4 14 2012 4 658 522611 4818441 195 40
2:00:56 12/19/2012 12 19 2012 2 680 522786 4818442 195 40
20:00:53 2/10/2013 2 10 2013 20 663 523694 4818445 192 40
2:00:54 2/8/2011 2 8 2011 2 655 523114 4818443 194 40



22:00:44 4/3/2011 4 3 2011 22 663 524698 4818449 86 40
8:00:56 1/17/2011 1 17 2011 8 647 522872 4818442 194 40
22:00:54 2/15/2009 2 15 2009 22 632 526111 4818454 84 40
8:00:32 4/1/2011 4 1 2011 8 667 521993 4818439 197 40
14:00:44 1/5/2009 1 5 2009 14 632 521558 4818438 198 40
12:00:54 12/30/2010 12 30 2010 12 641 522747 4818442 195 40
4:00:42 3/15/2009 3 15 2009 4 643 522073 4818440 196 40
10:01:09 3/5/2013 3 5 2013 10 679 521745 4818439 197 40
14:00:47 12/27/2010 12 27 2010 14 638 523743 4818445 192 40
12:00:42 2/21/2011 2 21 2011 12 638 521554 4818438 198 40
8:00:51 4/22/2009 4 22 2009 8 634 522574 4818441 195 40
4:00:46 12/9/2010 12 9 2010 4 650 523497 4818445 193 40
22:00:31 12/27/2010 12 27 2010 22 646 523856 4818446 192 40
0:00:41 12/7/2010 12 7 2010 0 801 523565 4818445 193 40
12:00:42 2/27/2014 2 27 2014 12 914 522130 4818440 196 40
14:00:54 12/30/2010 12 30 2010 14 641 522743 4818442 195 40
4:00:15 4/19/2009 4 19 2009 4 640 526160 4818455 84 40
0:00:54 3/20/2013 3 20 2013 0 677 521379 4818438 198 40
18:00:43 1/29/2013 1 29 2013 18 665 521029 4818437 199 40
8:00:45 3/15/2009 3 15 2009 8 644 522091 4818440 196 40
12:00:47 1/1/2011 1 1 2011 12 657 521041 4818437 199 40
18:00:46 1/11/2011 1 11 2011 18 646 522809 4818442 194 40
0:00:31 1/3/2014 1 3 2014 0 907 520491 4818435 200 39
2:00:48 3/15/2009 3 15 2009 2 637 523671 4818445 192 40
14:00:18 3/12/2011 3 12 2011 14 801 521241 4818437 198 40
14:00:36 2/16/2009 2 16 2009 14 634 521400 4818438 198 40
12:00:53 1/1/2013 1 1 2013 12 674 521827 4818439 197 40
6:00:53 3/20/2011 3 20 2011 6 661 521719 4818439 197 40
6:01:24 2/17/2014 2 17 2014 6 918 524291 4818448 124 39
0:00:48 4/14/2009 4 14 2009 0 642 526805 4818457 83 40
6:00:47 12/28/2010 12 28 2010 6 642 525369 4818452 88 40
4:00:56 3/22/2008 3 22 2008 4 637 521694 4818439 197 40
0:00:53 1/19/2010 1 19 2010 0 644 525449 4818452 88 40
6:00:54 2/5/2011 2 5 2011 6 655 524088 4818447 124 39
6:00:51 11/27/2010 11 27 2010 6 646 522633 4818442 195 40
0:00:42 3/19/2011 3 19 2011 0 658 521802 4818440 197 40
2:00:48 3/15/2010 3 15 2010 2 801 521374 4818438 198 40
6:00:56 3/30/2008 3 30 2008 6 636 521786 4818440 197 40
14:00:41 3/3/2011 3 3 2011 14 653 522001 4818440 197 40
12:00:55 1/29/2011 1 29 2011 12 638 521555 4818439 198 40
8:00:53 4/14/2010 4 14 2010 8 640 524336 4818449 124 39
2:00:19 12/23/2009 12 23 2009 2 644 522594 4818443 195 40
12:00:41 1/7/2011 1 7 2011 12 655 521976 4818441 197 40
20:00:41 4/7/2011 4 7 2011 20 666 524430 4818449 86 40
16:01:15 2/26/2014 2 26 2014 16 914 522333 4818442 196 40
2:00:42 3/30/2008 3 30 2008 2 636 521787 4818440 197 40
2:00:54 2/27/2011 2 27 2011 2 642 523325 4818445 193 40
0:00:26 4/4/2011 4 4 2011 0 667 525517 4818453 88 40
22:00:26 2/26/2012 2 26 2012 22 658 521901 4818441 197 40
12:00:54 12/31/2010 12 31 2010 12 638 522921 4818444 194 40
14:00:17 2/18/2010 2 18 2010 14 633 524241 4818449 124 39
6:00:56 4/21/2009 4 21 2009 6 640 524963 4818451 87 40
10:00:53 3/15/2010 3 15 2010 10 646 521879 4818441 197 40
16:00:56 1/12/2010 1 12 2010 16 638 521478 4818439 198 40



4:00:41 2/8/2013 2 8 2013 4 675 524219 4818449 124 39
2:01:53 3/15/2010 3 15 2010 2 641 520874 4818438 199 40
2:00:47 1/23/2012 1 23 2012 2 665 521583 4818440 198 40
0:00:53 2/24/2011 2 24 2011 0 653 523235 4818445 193 40
4:00:10 4/13/2012 4 13 2012 4 677 522867 4818444 194 40
0:00:16 3/3/2009 3 3 2009 0 633 522178 4818442 196 40
22:00:54 1/23/2011 1 23 2011 22 642 524041 4818448 124 39
14:00:08 2/4/2010 2 4 2010 14 638 521772 4818441 197 40
18:00:41 4/4/2011 4 4 2011 18 658 525549 4818454 88 40
10:00:56 3/24/2014 3 24 2014 10 679 522541 4818443 195 40
10:00:39 1/28/2011 1 28 2011 10 642 524561 4818450 86 40
16:00:33 1/19/2012 1 19 2012 16 663 524871 4818451 87 40
12:00:42 1/12/2014 1 12 2014 12 909 524709 4818451 86 40
18:00:56 2/23/2011 2 23 2011 18 653 523256 4818446 193 40
18:01:11 12/26/2010 12 26 2010 18 638 523457 4818446 193 40
22:00:50 4/3/2011 4 3 2011 22 667 525519 4818454 88 40
14:01:08 12/25/2009 12 25 2009 14 638 522093 4818442 196 40
12:00:39 2/10/2009 2 10 2009 12 637 524851 4818451 87 40
6:00:55 3/13/2010 3 13 2010 6 638 522197 4818442 196 40
22:00:47 3/31/2012 3 31 2012 22 676 525171 4818453 87 40
22:00:45 12/20/2013 12 20 2013 22 907 523717 4818447 192 40
12:00:54 1/26/2011 1 26 2011 12 646 522254 4818442 196 40
12:00:43 3/3/2011 3 3 2011 12 653 521997 4818442 197 40
8:00:53 1/13/2014 1 13 2014 8 909 523271 4818446 193 40
4:00:53 12/3/2012 12 3 2012 4 675 525508 4818454 88 40
20:00:47 12/20/2013 12 20 2013 20 907 523721 4818448 192 40
0:00:44 1/7/2010 1 7 2010 0 641 521371 4818440 198 40
2:00:43 4/1/2008 4 1 2008 2 637 521766 4818441 197 40
22:00:47 2/21/2010 2 21 2010 22 643 524539 4818451 86 40
8:00:54 1/26/2010 1 26 2010 8 643 524595 4818451 86 40
22:00:47 3/15/2010 3 15 2010 22 801 521526 4818440 198 40
2:00:53 2/8/2013 2 8 2013 2 675 524219 4818450 124 39
0:00:55 4/22/2009 4 22 2009 0 639 524429 4818450 86 40
12:00:54 1/31/2011 1 31 2011 12 654 522394 4818443 196 40
8:00:31 2/24/2013 2 24 2013 8 663 523589 4818447 193 40
18:00:46 2/10/2013 2 10 2013 18 663 524755 4818452 86 40
2:01:32 4/19/2009 4 19 2009 2 644 522749 4818445 195 40
6:00:33 11/25/2010 11 25 2010 6 646 522635 4818444 195 40
10:00:47 12/25/2009 12 25 2009 10 641 521502 4818441 198 40
2:00:48 1/8/2010 1 8 2010 2 638 521539 4818441 198 40
18:00:47 3/2/2011 3 2 2011 18 650 523418 4818447 193 40
18:00:41 2/5/2011 2 5 2011 18 655 523341 4818447 193 40
4:00:31 2/18/2013 2 18 2013 4 679 523304 4818447 193 40
6:00:42 3/20/2011 3 20 2011 6 665 521548 4818441 198 40
12:00:42 12/11/2008 12 11 2008 12 633 522053 4818443 196 40
4:00:51 3/15/2010 3 15 2010 4 801 521376 4818440 198 40
18:00:49 3/1/2014 3 1 2014 18 679 521195 4818440 199 40
8:00:20 12/30/2008 12 30 2008 8 632 524156 4818450 124 39
6:00:44 3/30/2008 3 30 2008 6 637 521771 4818442 197 40
4:00:41 12/26/2008 12 26 2008 4 632 521545 4818441 198 40
16:00:43 2/18/2010 2 18 2010 16 633 524241 4818450 124 39
2:00:43 5/8/2011 5 8 2011 2 664 524569 4818451 86 40
4:00:25 4/12/2009 4 12 2009 4 642 525735 4818456 85 40
18:00:55 12/8/2011 12 8 2011 18 650 525803 4818456 85 40



6:00:41 2/8/2013 2 8 2013 6 675 524210 4818450 124 39
14:01:08 1/25/2014 1 25 2014 14 679 521724 4818442 197 40
14:00:42 4/19/2011 4 19 2011 14 667 522308 4818444 196 40
18:00:45 1/25/2011 1 25 2011 18 642 523704 4818448 192 40
10:00:51 1/1/2013 1 1 2013 10 665 521941 4818442 197 40
2:00:54 1/13/2014 1 13 2014 2 909 523261 4818447 193 40
12:00:55 12/25/2009 12 25 2009 12 641 521498 4818441 198 40
2:00:48 2/19/2009 2 19 2009 2 633 521964 4818443 197 40
6:00:54 12/28/2010 12 28 2010 6 638 523717 4818449 192 40
6:00:24 12/11/2011 12 11 2011 6 659 524692 4818452 86 40
16:00:55 2/20/2010 2 20 2010 16 639 526099 4818457 84 40
0:00:34 4/4/2011 4 4 2011 0 650 525459 4818455 88 40
22:00:54 3/1/2011 3 1 2011 22 638 523736 4818449 192 40
22:00:55 12/26/2010 12 26 2010 22 638 523451 4818448 193 40
18:01:18 3/26/2011 3 26 2011 18 660 525086 4818454 87 40
16:00:40 2/26/2013 2 26 2013 16 666 525378 4818455 88 40
16:00:41 1/22/2010 1 22 2010 16 633 522243 4818444 196 40
2:00:54 12/15/2013 12 15 2013 2 908 523717 4818449 192 40
22:00:53 4/7/2009 4 7 2009 22 642 525669 4818456 85 40
10:00:41 4/23/2011 4 23 2011 10 664 520969 4818440 199 40
8:00:53 3/30/2011 3 30 2011 8 650 523836 4818449 192 40
2:00:44 3/3/2009 3 3 2009 2 633 522180 4818444 196 40
12:01:11 4/25/2011 4 25 2011 12 667 525355 4818455 88 40
4:00:56 1/29/2014 1 29 2014 4 909 521085 4818440 199 40
6:00:41 3/13/2012 3 13 2012 6 666 521605 4818442 197 40
6:00:44 2/19/2009 2 19 2009 6 633 521958 4818443 197 40
12:00:42 12/20/2008 12 20 2008 12 633 525907 4818457 85 40
10:00:23 3/28/2010 3 28 2010 10 646 522127 4818444 196 40
0:00:53 3/5/2012 3 5 2012 0 663 523246 4818447 193 40
10:00:27 3/30/2009 3 30 2009 10 634 521941 4818443 197 40
6:00:41 3/19/2011 3 19 2011 6 667 521771 4818442 197 40
18:00:31 4/13/2011 4 13 2011 18 665 524637 4818452 86 40
4:00:47 3/20/2011 3 20 2011 4 667 521647 4818442 197 40
6:00:53 12/17/2013 12 17 2013 6 908 522195 4818444 196 40
16:00:14 2/7/2010 2 7 2010 16 638 521261 4818441 198 40
14:00:37 3/14/2014 3 14 2014 14 679 521718 4818442 197 40
18:00:53 3/8/2010 3 8 2010 18 640 526186 4818458 84 40
14:00:38 1/27/2011 1 27 2011 14 657 522173 4818444 196 40
0:00:53 4/8/2009 4 8 2009 0 642 525668 4818456 85 40
22:00:53 3/19/2013 3 19 2013 22 677 521380 4818442 198 40
8:00:36 3/5/2011 3 5 2011 8 647 522030 4818444 196 40
4:00:31 2/13/2012 2 13 2012 4 665 525655 4818457 85 40
4:00:53 2/1/2011 2 1 2011 4 655 522064 4818444 196 40
0:01:14 2/15/2009 2 15 2009 0 634 524882 4818454 87 40
20:00:54 2/5/2013 2 5 2013 20 675 523222 4818448 193 40
18:00:53 2/13/2010 2 13 2010 18 638 524588 4818453 86 40
4:00:55 1/13/2014 1 13 2014 4 909 523262 4818448 193 40
4:00:53 11/26/2010 11 26 2010 4 641 521398 4818442 198 40
22:00:53 3/27/2012 3 27 2012 22 663 522740 4818446 195 40
18:01:01 3/2/2014 3 2 2014 18 909 523172 4818448 194 40
8:00:56 1/17/2011 1 17 2011 8 642 524054 4818451 124 39
22:00:48 4/3/2011 4 3 2011 22 654 525474 4818456 88 40
18:00:44 11/25/2010 11 25 2010 18 646 522641 4818446 195 40
2:01:32 4/21/2010 4 21 2010 2 646 522576 4818446 195 40



4:00:46 3/30/2008 3 30 2008 4 636 521791 4818443 197 40
22:00:52 11/24/2010 11 24 2010 22 638 520934 4818441 199 40
10:00:53 3/17/2010 3 17 2010 10 640 522139 4818445 196 40
8:00:24 4/1/2011 4 1 2011 8 801 521769 4818443 197 40
8:00:55 1/6/2012 1 6 2012 8 663 522515 4818446 195 40
6:00:55 2/18/2013 2 18 2013 6 679 523317 4818449 193 40
2:00:48 2/27/2013 2 27 2013 2 679 521117 4818441 199 40
6:02:30 3/5/2010 3 5 2010 6 647 524960 4818454 87 40
4:00:54 1/17/2011 1 17 2011 4 642 524053 4818451 124 39
14:00:50 12/21/2010 12 21 2010 14 801 522637 4818446 195 40
8:02:11 4/10/2009 4 10 2009 8 643 521939 4818444 197 40
4:00:54 1/23/2012 1 23 2012 4 665 521581 4818443 198 40
4:00:55 12/28/2010 12 28 2010 4 638 523717 4818450 192 40
2:00:21 2/24/2011 2 24 2011 2 650 523298 4818449 193 40
8:00:41 3/13/2009 3 13 2009 8 633 521883 4818444 197 40
4:00:40 3/13/2010 3 13 2010 4 638 522197 4818445 196 40
10:00:55 3/1/2014 3 1 2014 10 917 521666 4818443 197 40
16:00:53 12/30/2013 12 30 2013 16 917 521920 4818444 197 40
12:01:11 12/25/2009 12 25 2009 12 638 522087 4818445 196 40
8:00:47 4/10/2011 4 10 2011 8 654 522636 4818447 195 40
4:00:42 3/28/2011 3 28 2011 4 659 524467 4818453 86 40
18:00:20 4/13/2011 4 13 2011 18 668 525656 4818458 85 40
4:00:56 4/21/2010 4 21 2010 4 646 522857 4818448 194 40
8:00:53 12/28/2010 12 28 2010 8 638 523718 4818451 192 40
22:01:23 4/3/2011 4 3 2011 22 650 525467 4818457 88 40
16:00:21 2/20/2010 2 20 2010 16 647 525988 4818459 85 40
22:00:44 2/27/2009 2 27 2009 22 637 523688 4818451 192 40
12:00:56 12/30/2013 12 30 2013 12 917 521917 4818445 197 40
2:00:53 5/8/2009 5 8 2009 2 644 522883 4818448 194 40
6:00:55 3/3/2010 3 3 2010 6 644 522951 4818448 194 40
4:00:21 4/19/2009 4 19 2009 4 644 522747 4818448 195 40
8:00:35 3/7/2011 3 7 2011 8 657 521819 4818445 197 40
6:00:38 3/12/2009 3 12 2009 6 633 522025 4818445 196 40
4:00:55 4/15/2014 4 15 2014 4 916 525497 4818458 88 40
12:00:43 2/5/2011 2 5 2011 12 641 521393 4818443 198 40
10:00:54 12/30/2013 12 30 2013 10 917 521926 4818445 197 40
18:00:53 3/26/2009 3 26 2009 18 640 520569 4818441 200 39
8:00:43 11/29/2010 11 29 2010 8 654 521709 4818444 197 40
10:01:17 11/30/2010 11 30 2010 10 641 521356 4818443 198 40
18:01:41 2/10/2010 2 10 2010 18 643 524648 4818455 86 40
0:00:50 3/23/2010 3 23 2010 0 644 522842 4818448 194 40
8:00:53 2/15/2009 2 15 2009 8 634 524883 4818456 87 40
0:01:12 3/23/2009 3 23 2009 0 648 523854 4818452 192 40
10:00:20 3/10/2014 3 10 2014 10 913 526322 4818461 84 40
22:00:56 3/2/2009 3 2 2009 22 633 522179 4818446 196 40
2:00:33 4/8/2009 4 8 2009 2 642 525761 4818459 85 40
6:00:49 3/3/2009 3 3 2009 6 633 522182 4818446 196 40
16:03:06 11/28/2010 11 28 2010 16 646 521708 4818445 197 40
4:00:15 3/3/2009 3 3 2009 4 633 522182 4818446 196 40
0:00:51 4/4/2011 4 4 2011 0 654 525473 4818458 88 40
16:00:53 2/28/2014 2 28 2014 16 917 522358 4818447 196 40
6:00:47 2/22/2010 2 22 2010 6 643 524539 4818455 86 40
4:00:49 4/3/2008 4 3 2008 4 637 523672 4818451 192 40
2:00:48 2/22/2010 2 22 2010 2 643 524542 4818455 86 40



8:00:48 3/7/2014 3 7 2014 8 907 521753 4818445 197 40
10:00:54 3/22/2010 3 22 2010 10 654 522363 4818447 196 40
14:00:52 2/6/2014 2 6 2014 14 907 524093 4818453 124 39
8:00:49 4/7/2011 4 7 2011 8 801 524336 4818454 124 39
18:01:39 3/4/2010 3 4 2010 18 639 526456 4818462 83 40
18:00:47 2/9/2014 2 9 2014 18 907 523469 4818451 193 40
10:00:26 3/9/2012 3 9 2012 10 665 522115 4818446 196 40
6:00:49 2/1/2011 2 1 2011 6 655 522068 4818446 196 40
8:00:54 3/31/2010 3 31 2010 8 639 522144 4818447 196 40
18:00:56 3/7/2009 3 7 2009 18 637 523169 4818450 194 40
4:00:43 12/11/2012 12 11 2012 4 658 525571 4818459 88 40
4:00:55 3/20/2011 3 20 2011 4 665 521545 4818445 198 40
22:00:42 4/3/2011 4 3 2011 22 655 524694 4818456 86 40
6:00:54 12/26/2009 12 26 2009 6 646 522661 4818448 195 40
2:00:47 3/9/2012 3 9 2012 2 663 523249 4818450 193 40
10:00:49 1/10/2011 1 10 2011 10 639 524564 4818455 86 40
4:00:35 3/29/2011 3 29 2011 4 667 524476 4818455 86 40
18:00:36 3/1/2011 3 1 2011 18 638 523727 4818452 192 40
4:00:13 2/27/2014 2 27 2014 4 908 526417 4818462 84 40
8:00:54 1/1/2014 1 1 2014 8 908 523665 4818452 192 40
22:00:35 12/30/2010 12 30 2010 22 647 521583 4818445 198 40
2:01:26 1/5/2012 1 5 2012 2 641 520926 4818443 199 40
18:00:15 3/22/2011 3 22 2011 18 663 523160 4818450 194 40
16:00:56 4/26/2011 4 26 2011 16 655 522027 4818447 196 40
2:00:45 5/1/2009 5 1 2009 2 634 521703 4818446 197 40
10:00:46 1/29/2011 1 29 2011 10 638 521539 4818445 198 40
2:00:47 3/13/2009 3 13 2009 2 633 521581 4818445 198 40
6:00:53 2/23/2010 2 23 2010 6 639 525545 4818459 88 40
18:00:41 3/22/2010 3 22 2010 18 652 522336 4818448 196 40
0:00:48 2/19/2009 2 19 2009 0 633 521963 4818447 197 40
4:00:48 1/8/2010 1 8 2010 4 638 521528 4818445 198 40
14:00:39 1/11/2014 1 11 2014 14 679 524442 4818455 86 40
6:00:53 3/13/2009 3 13 2009 6 633 521582 4818445 198 40
12:00:47 1/27/2010 1 27 2010 12 638 521517 4818445 198 40
10:00:24 3/30/2008 3 30 2008 10 631 522342 4818448 196 40
10:00:53 12/25/2013 12 25 2013 10 917 521393 4818445 198 40
12:00:18 2/23/2011 2 23 2011 12 801 522184 4818448 196 40
10:00:54 2/10/2013 2 10 2013 10 663 524686 4818456 86 40
2:01:45 2/15/2009 2 15 2009 2 634 524884 4818457 87 40
22:00:48 4/19/2011 4 19 2011 22 650 524748 4818457 86 40
4:00:42 2/19/2009 2 19 2009 4 633 521961 4818447 197 40
22:00:48 11/28/2010 11 28 2010 22 646 522863 4818450 194 40
8:00:26 2/11/2009 2 11 2009 8 637 525012 4818458 87 40
0:01:05 3/2/2011 3 2 2011 0 638 523745 4818453 192 40
22:01:11 3/12/2009 3 12 2009 22 633 521581 4818446 198 40
14:00:53 4/10/2011 4 10 2011 14 665       522812  4818450 194     40
0:00:27 4/20/2011       4       20      2011    0       650     524749  4818457 86      40
6:00:27 2/10/2009       2       10      2009    6       637     525007  4818458 87      40
8:00:41 2/22/2010       2       22      2010    8       638     525465  4818460 88      40
4:00:42 12/6/2010       12      6       2010    4       638     522858  4818450 194     40
0:00:50 2/22/2010       2       22      2010    0       643     524548  4818456 86      40
6:00:47 3/23/2010       3       23      2010    6       653     522226  4818448 196     40
2:00:54 3/15/2009       3       15      2009    2       643     522075  4818448 196     40
18:00:43        2/3/2009        2       3       2009    18      633     524585  4818456 86      40



0:00:53 1/30/2011       1       30      2011    0       646     523451  4818452 193     40
14:00:36        1/26/2013       1       26      2013    14      679     521152  4818445 199     40
14:00:53        1/27/2011       1       27      2011    14      641     522025  4818448 196     40
10:00:54        5/10/2011       5       10      2011    10      655     522347  4818449 196     40
10:00:47        4/4/2011        4       4       2011    10      647     522147  4818448 196     40
0:00:36 4/29/2008       4       29      2008    0       636     524338  4818456 124     39
18:00:48        2/2/2010        2       2       2010    18      640     524578  4818457 86      40
18:00:54        3/2/2010        3       2       2010    18      641     521797  4818447 197     40
18:00:53        12/25/2009      12      25      2009    18      638     522317  4818449 196     40
6:00:41 11/28/2010      11      28      2010    6       646     522828  4818451 194     40
8:00:54 2/28/2011       2       28      2011    8       801     522314  4818449 196     40
10:00:55        4/17/2011       4       17      2011    10      654     522600  4818450 195     40
0:00:47 3/28/2012       3       28      2012    0       663     522750  4818450 195     40
8:00:14 3/31/2008       3       31      2008    8       632     523796  4818454 192     40
10:00:43        3/22/2010       3       22      2010    10      651     522368  4818449 196     40
6:00:53 3/19/2011       3       19      2011    6       668     522058  4818448 196     40
10:00:48        2/7/2009        2       7       2009    10      633     525057  4818459 87      40
4:00:43 3/30/2008       3       30      2008    4       637     521776  4818447 197     40
22:00:42        1/20/2014       1       20      2014    22      908     523940  4818455 192     40
4:00:42 4/24/2012       4       24      2012    4       672     522779  4818451 195     40
4:00:44 12/29/2012      12      29      2012    4       671     522784  4818451 195     40
0:00:53 3/19/2011       3       19      2011    0       663     522076  4818448 196     40
12:00:24        3/30/2008       3       30      2008    12      631     522341  4818449 196     40
6:00:54 2/15/2009       2       15      2009    6       634     524883  4818458 87      40
4:00:53 1/12/2011       1       12      2011    4       641     522542  4818450 195     40
16:00:54        3/16/2014       3       16      2014    16      679     521833  4818448 197     40
22:00:13        4/17/2008       4       17      2008    22      636     524433  4818457 86      40
10:00:53        12/28/2009      12      28      2009    10      647     521432  4818446 198     40
18:00:15        1/6/2010        1       6       2010    18      633     521413  4818446 198     40
6:01:23 4/12/2009       4       12      2009    6       642     525730  4818462 85      40
0:00:54 2/21/2010       2       21      2010    0       646     525540  4818461 88      40
22:00:44        12/30/2008      12      30      2008    22      635     521930  4818448 197     40
18:00:43        3/19/2009       3       19      2009    18      639     521334  4818446 198     40
6:00:56 3/15/2014       3       15      2014    6       916     525568  4818461 88      40
6:00:08 12/26/2008      12      26      2008    6       632     521529  4818447 198     40
4:00:22 12/12/2013      12      12      2013    4       917     522158  4818449 196     40
14:01:18        4/23/2009       4       23      2009    14      642     526078  4818463 84      40
8:00:26 3/30/2011       3       30      2011    8       667     523851  4818455 192     40
22:00:49        1/29/2011       1       29      2011    22      650     523467  4818453 193     40
10:00:56        12/25/2009      12      25      2009    10      633     521763  4818448 197     40
18:01:08        1/4/2013        1       4       2013    18      675     524196  4818456 124     39
10:00:53        1/17/2013       1       17      2013    10      675     521925  4818448 197     40
8:00:33 2/1/2010        2       1       2010    8       638     522851  4818451 194     40
22:00:31        3/18/2011       3       18      2011    22      663     522069  4818449 196     40
10:03:07        3/11/2009       3       11      2009    10      640     521829  4818448 197     40
10:01:25        11/28/2010      11      28      2010    10      638     521714  4818448 197     40
2:00:44 1/30/2011       1       30      2011    2       650     523471  4818454 193     40
2:00:43 4/9/2014        4       9       2014    2       909     526040  4818463 84      40
0:00:38 4/4/2011        4       4       2011    0       655     524693  4818458 86      40
16:00:54        1/23/2014       1       23      2014    16      671     521183  4818446 199     40
0:00:44 12/26/2012      12      26      2012    0       663     522906  4818452 194     40
20:00:53        4/21/2011       4       21      2011    20      666     526447  4818465 83      40
0:00:32 2/14/2011       2       14      2011    0       642     524571  4818458 86      40
8:00:49 3/3/2010        3       3       2010    8       633     522850  4818452 194     40



6:00:32 12/21/2011      12      21      2011    6       657     521777  4818448 197     40
0:00:21 1/30/2011       1       30      2011    0       650     523469  4818454 193     40
6:00:21 3/28/2011       3       28      2011    6       659     524470  4818458 86      40
4:00:56 12/26/2012      12      26      2012    4       663     522876  4818452 194     40
8:00:43 12/29/2012      12      29      2012    8       679     522868  4818452 194     40
6:00:42 3/12/2009       3       12      2009    6       638     522108  4818450 196     40
12:00:48        3/2/2009        3       2       2009    12      633     522187  4818450 196     40
20:00:47        3/13/2012       3       13      2012    20      666     522993  4818453 194     40
14:00:55        4/4/2011        4       4       2011    14      647     522190  4818450 196     40
12:00:23        12/25/2009      12      25      2009    12      633     521764  4818449 197     40
14:00:23        12/30/2013      12      30      2013    14      917     521925  4818449 197     40
12:01:23        12/25/2013      12      25      2013    12      917     521397  4818447 198     40
6:00:49 4/11/2014       4       11      2014    6       907     524735  4818459 86      40
22:00:47        2/11/2011       2       11      2011    22      639     523426  4818454 193     40
6:00:54 2/18/2011       2       18      2011    6       642     525536  4818462 88      40
14:00:42        3/17/2011       3       17      2011    14      655     522160  4818450 196     40
14:00:53        4/26/2011       4       26      2011    14      655     522324  4818451 196     40
2:01:11 12/25/2013      12      25      2013    2       909     522658  4818452 195     40
2:00:42 2/21/2010       2       21      2010    2       646     525539  4818462 88      40
6:00:54 4/19/2009       4       19      2009    6       640     526157  4818465 84      40
18:00:54        3/1/2012        3       1       2012    18      663     523178  4818454 194     40
18:00:56        12/24/2010      12      24      2010    18      639     524298  4818458 124     39
6:00:26 2/11/2009       2       11      2009    6       637     525022  4818460 87      40
16:00:42        3/29/2011       3       29      2011    16      801     522348  4818451 196     40
12:01:18        2/6/2011        2       6       2011    12      801     525540  4818462 88      40
19:23:25        4/14/2014       4       14      2014    19      657     520814  4818446 199     40
0:00:43 3/13/2009       3       13      2009    0       633     521568  4818448 198     40
10:00:53        2/11/2013       2       11      2013    10      679     525112  4818461 87      40
18:00:31        2/12/2014       2       12      2014    18      907     525549  4818462 88      40
10:00:57        1/13/2014       1       13      2014    10      679     523727  4818456 192     40
0:00:54 4/20/2010       4       20      2010    0       646     524361  4818458 124     39
0:00:55 1/11/2011       1       11      2011    0       642     525003  4818461 87      40
10:00:54        3/15/2009       3       15      2009    10      644     521253  4818448 198     40
4:00:47 3/23/2014       3       23      2014    4       909     522857  4818453 194     40
4:00:47 12/18/2013      12      18      2013    4       671     523425  4818455 193     40
0:00:54 4/19/2009       4       19      2009    0       644     522753  4818453 195     40
6:00:54 3/20/2011       3       20      2011    6       667     521691  4818449 197     40
4:00:34 2/22/2010       2       22      2010    4       643     524536  4818459 86      40
22:00:40        3/4/2012        3       4       2012    22      663 523270 4818454 193 40
18:01:17 1/10/2014 1 10 2014 18 909 524229 4818458 124 39
18:00:47 1/18/2009 1 18 2009 18 632 521370 4818448 198 40
2:00:47 3/30/2008 3 30 2008 2 637 521765 4818450 197 40
6:00:53 1/23/2012 1 23 2012 6 665 521615 4818449 197 40
6:00:53 4/1/2008 4 1 2008 6 637 521771 4818450 197 40
2:00:36 12/12/2012 12 12 2012 2 677 525030 4818461 87 40
0:00:56 12/10/2012 12 10 2012 0 670 525127 4818461 87 40
4:01:08 3/13/2009 3 13 2009 4 633 521582 4818449 198 40
4:01:15 2/15/2009 2 15 2009 4 634 524880 4818461 87 40
18:00:54 2/5/2013 2 5 2013 18 663 523670 4818456 192 40
12:00:46 4/9/2014 4 9 2014 12 917 521410 4818449 198 40
6:00:51 3/5/2011 3 5 2011 6 641 522105 4818451 196 40
4:00:48 2/11/2009 2 11 2009 4 637 525011 4818461 87 40
16:00:44 3/25/2009 3 25 2009 16 642 522243 4818451 196 40
12:00:51 2/10/2012 2 10 2012 12 663 525662 4818464 85 40



18:00:54 1/4/2013 1 4 2013 18 675 524179 4818458 124 39
22:00:48 4/5/2012 4 5 2012 22 672 525778 4818464 85 40
22:00:33 3/21/2014 3 21 2014 22 917 525846 4818464 85 40
14:00:59 3/19/2013 3 19 2013 14 679 521995 4818451 197 40
0:00:59 3/19/2011 3 19 2011 0 665 521617 4818449 197 40
10:00:36 12/30/2010 12 30 2010 10 639 524010 4818458 192 40
18:00:52 1/29/2012 1 29 2012 18 663 521962 4818451 197 40
2:00:53 2/27/2014 2 27 2014 2 908 526334 4818466 84 40
8:00:38 11/28/2010 11 28 2010 8 655 522058 4818451 196 40
0:00:47 1/30/2011 1 30 2011 0 801 523335 4818455 193 40
12:00:56 2/8/2011 2 8 2011 12 638 525318 4818463 88 40
12:00:54 4/9/2010 4 9 2010 12 641 522395 4818452 196 40
22:00:54 3/15/2010 3 15 2010 22 638 526026 4818465 84 40
6:00:35 2/7/2009 2 7 2009 6 633 525001 4818461 87 40
4:01:12 3/3/2010 3 3 2010 4 644 522954 4818454 194 40
0:00:53 2/27/2014 2 27 2014 0 908 526329 4818467 84 40
18:00:53 3/26/2011 3 26 2011 18 666 524942 4818461 87 40
6:00:55 4/25/2013 4 25 2013 6 679 522062 4818451 196 40
6:01:17 4/19/2009 4 19 2009 6 644 522748 4818454 195 40
10:00:41 1/19/2010 1 19 2010 10 644 526347 4818467 84 40
10:00:54 2/11/2009 2 11 2009 10 633 524793 4818461 86 40
2:00:55 2/12/2009 2 12 2009 2 633 525687 4818464 85 40
6:00:54 4/16/2011 4 16 2011 6 669 524889 4818461 87 40
14:00:50 4/17/2012 4 17 2012 14 670 524380 4818460 124 39
22:00:47 2/27/2010 2 27 2010 22 642 525277 4818463 88 40
16:00:39 2/6/2010 2 6 2010 16 640 521583 4818450 198 40
4:00:35 4/11/2014 4 11 2014 4 907 524737 4818461 86 40
18:00:53 1/6/2010 1 6 2010 18 641 521360 4818449 198 40
14:00:43 2/5/2011 2 5 2011 14 641 521400 4818450 198 40
16:00:53 1/6/2010 1 6 2010 16 638 521524 4818450 198 40
12:00:49 1/27/2011 1 27 2011 12 657 522171 4818452 196 40
22:02:31 1/29/2011 1 29 2011 22 801 523338 4818456 193 40
2:00:54 4/8/2009 4 8 2009 2 640 526334 4818467 84 40
6:01:16 1/26/2011 1 26 2011 6 801 523903 4818458 192 40
4:00:37 1/1/2014 1 1 2014 4 908 523773 4818458 192 40
16:00:53 1/8/2011 1 8 2011 16 638 523915 4818458 192 40
6:00:49 3/5/2009 3 5 2009 6 633 522310 4818453 196 40
20:00:48 2/9/2013 2 9 2013 20 675 523304 4818456 193 40
22:00:54 11/23/2011 11 23 2011 22 655 521731 4818451 197 40
22:00:55 2/5/2013 2 5 2013 22 675 523284 4818456 193 40
2:01:21 2/11/2009 2 11 2009 2 633 523191 4818456 194 40
2:00:53 11/25/2011 11 25 2011 2 665 524328 4818460 124 39
22:00:12 4/28/2008 4 28 2008 22 636 524329 4818460 124 39
12:00:42 4/9/2011 4 9 2011 12 655 521952 4818452 197 40
14:01:11 4/5/2011 4 5 2011 14 641 521565 4818451 198 40
16:00:38 12/23/2010 12 23 2010 16 647 521735 4818451 197 40
14:00:53 2/1/2010 2 1 2010 14 640 522647 4818454 195 40
10:00:51 2/28/2014 2 28 2014 10 679 522313 4818453 196 40
0:00:44 11/26/2010 11 26 2010 0 646 522803 4818455 195 40
2:00:53 3/2/2014 3 2 2014 2 916 522243 4818453 196 40
22:00:35 2/5/2013 2 5 2013 22 663 523277 4818456 193 40
20:00:53 1/26/2013 1 26 2013 20 680 521591 4818451 198 40
10:01:06 2/14/2012 2 14 2012 10 665 526095 4818467 84 40
6:00:23 5/1/2009 5 1 2009 6 640 521410 4818450 198 40



0:00:53 3/25/2010 3 25 2010 0 644 522809 4818455 194 40
12:00:53 1/1/2013 1 1 2013 12 665 521942 4818452 197 40
16:00:53 1/16/2011 1 16 2011 16 638 524095 4818459 124 39
4:00:47 4/1/2008 4 1 2008 4 637 521764 4818452 197 40
0:00:53 2/14/2013 2 14 2013 0 663 523273 4818457 193 40
12:00:58 3/9/2010 3 9 2010 12 641 521714 4818452 197 40
16:00:41 12/19/2012 12 19 2012 16 677 524427 4818461 86 40
22:00:54 2/26/2011 2 26 2011 22 642 523355 4818457 193 40
8:00:53 2/20/2010 2 20 2010 8 639 525370 4818464 88 40
0:00:49 12/27/2009 12 27 2009 0 647 520664 4818448 200 39
18:01:44 1/26/2013 1 26 2013 18 680 521664 4818452 197 40
18:00:54 1/31/2010 1 31 2010 18 638 522663 4818455 195 40
2:00:53 5/7/2009 5 7 2009 2 645 526120 4818467 84 40
12:01:06 4/6/2014 4 6 2014 12 914 521718 4818452 197 40
6:00:56 12/6/2012 12 6 2012 6 677 523574 4818458 193 40
14:02:18 2/28/2014 2 28 2014 14 917 522363 4818454 196 40
0:00:59 3/23/2014 3 23 2014 0 907 522365 4818454 196 40
22:00:47 2/28/2013 2 28 2013 22 665 523291 4818457 193 40
6:00:41 3/30/2008 3 30 2008 6 635 521721 4818452 197 40
18:00:50 3/8/2010 3 8 2010 18 643 526240 4818468 84 40
2:00:43 2/1/2010 2 1 2010 2 638 522817 4818456 194 40
20:01:04 3/12/2014 3 12 2014 20 679 521712 4818452 197 40
8:00:37 3/20/2010 3 20 2010 8 639 521397 4818451 198 40
2:00:42 4/14/2012 4 14 2012 2 658 522563 4818455 195 40
14:00:25 1/31/2012 1 31 2012 14 663 521824 4818452 197 40
10:00:44 4/12/2011 4 12 2011 10 658 522634 4818455 195 40
12:00:47 3/14/2009 3 14 2009 12 640 521845 4818453 197 40
20:00:29 3/1/2012 3 1 2012 20 663 522974 4818456 194 40
8:00:43 4/17/2008 4 17 2008 8 635 521409 4818451 198 40
16:00:55 2/5/2014 2 5 2014 16 907 524000 4818460 192 40
2:00:37 1/11/2011 1 11 2011 2 642 525004 4818464 87 40
8:00:54 11/29/2010 11 29 2010 8 638 521697 4818452 197 40
18:00:21 4/25/2010 4 25 2010 18 646 522525 4818455 195 40
8:01:02 3/17/2014 3 17 2014 8 909 521898 4818453 197 40
2:01:07 2/11/2013 2 11 2013 2 663 523807 4818459 192 40
16:00:41 3/24/2010 3 24 2010 16 656 521635 4818452 197 40
22:00:54 4/7/2012 4 7 2012 22 679 524917 4818463 87 40
16:00:44 1/9/2012 1 9 2012 16 663 524537 4818462 86 40
10:00:26 12/11/2008 12 11 2008 10 633 522164 4818454 196 40
8:00:55 1/13/2010 1 13 2010 8 646 522689 4818456 195 40
14:00:56 12/14/2010 12 14 2010 14 638 521706 4818452 197 40
10:00:15 2/16/2009 2 16 2009 10 634 521312 4818451 198 40
2:01:08 12/25/2009 12 25 2009 2 646 522811 4818456 194 40
2:00:54 1/30/2011 1 30 2011 2 646 523453 4818459 193 40
18:00:23 1/3/2011 1 3 2011 18 642 525159 4818465 87 40
12:00:56 4/22/2013 4 22 2013 12 671 522237 4818454 196 40
10:00:48 3/9/2010 3 9 2010 10 641 521719 4818453 197 40
12:00:26 1/26/2011 1 26 2011 12 639 524058 4818461 124 39
8:00:50 12/17/2013 12 17 2013 8 908 522194 4818454 196 40
18:00:48 3/6/2014 3 6 2014 18 907 522354 4818455 196 40
4:00:54 5/1/2009 5 1 2009 4 634 521702 4818453 197 40
10:00:55 2/17/2011 2 17 2011 10 639 525765 4818467 85 40
0:01:12 12/25/2012 12 25 2012 0 680 522700 4818456 195 40
16:00:47 4/10/2011 4 10 2011 16 659 522872 4818457 194 40



18:00:44 3/6/2009 3 6 2009 18 637 523428 4818459 193 40
14:00:43 12/26/2010 12 26 2010 14 650 524330 4818462 124 39
6:00:49 3/25/2010 3 25 2010 6 644 522807 4818457 195 40
22:02:46 2/10/2013 2 10 2013 22 677 521118 4818451 199 40
2:00:48 1/26/2011 1 26 2011 2 801 523304 4818458 193 40
14:00:42 2/6/2011 2 6 2011 14 642 525171 4818465 87 40
20:00:56 3/4/2012 3 4 2012 20 663 523271 4818458 193 40
12:00:48 2/7/2009 2 7 2009 12 637 525086 4818465 87 40
4:00:48 3/2/2014 3 2 2014 4 907 522248 4818455 196 40
10:00:53 2/7/2013 2 7 2013 10 663 524667 4818463 86 40
18:01:11 3/16/2010 3 16 2010 18 639 521635 4818453 197 40
18:00:21 12/30/2008 12 30 2008 18 635 521927 4818454 197 40
22:00:49 12/27/2009 12 27 2009 22 641 521291 4818452 198 40
16:00:54 1/1/2011 1 1 2011 16 657 521015 4818451 199 40
12:01:05 2/11/2014 2 11 2014 12 918 525023 4818465 87 40
16:00:44 1/18/2009 1 18 2009 16 632 521396 4818452 198 40
0:00:55 1/22/2010 1 22 2010 0 638 522325 4818455 196 40
0:00:53 2/22/2010 2 22 2010 0 638 524550 4818463 86 40
10:00:53 2/14/2011 2 14 2011 10 639 525945 4818468 85 40
2:00:49 12/26/2009 12 26 2009 2 646 522794 4818457 195 40
4:00:54 2/5/2013 2 5 2013 4 675 523622 4818460 192 40
2:01:24 11/28/2010 11 28 2010 2 653 520722 4818450 200 39
22:00:47 2/9/2013 2 9 2013 22 675 523309 4818459 193 40
18:00:50 2/11/2011 2 11 2011 18 646 523272 4818459 193 40
2:00:48 3/22/2009 3 22 2009 2 647 523281 4818459 193 40
14:00:53 12/9/2011 12 9 2011 14 658 520743 4818451 200 39
0:00:47 11/27/2010 11 27 2010 0 643 524998 4818465 87 40
6:00:50 4/29/2014 4 29 2014 6 917 522620 4818457 195 40
8:00:54 2/12/2014 2 12 2014 8 908 525156 4818466 87 40
16:00:56 1/25/2012 1 25 2012 16 663 523482 4818460 193 40
0:00:26 2/6/2011 2 6 2011 0 654 523367 4818459 193 40
16:00:39 3/15/2009 3 15 2009 16 643 523412 4818459 193 40
18:00:55 2/6/2011 2 6 2011 18 655 523242 4818459 193 40
18:00:48 3/30/2009 3 30 2009 18 646 521799 4818454 197 40
8:00:37 2/11/2010 2 11 2010 8 647 523305 4818459 193 40
0:00:48 3/29/2012 3 29 2012 0 676 523314 4818459 193 40
22:00:45 2/2/2010 2 2 2010 22 640 524580 4818464 86 40
22:00:53 3/2/2010 3 2 2010 22 644 522808 4818458 195 40
2:01:00 3/2/2014 3 2 2014 2 907 522246 4818456 196 40
6:00:53 4/18/2009 4 18 2009 6 644 522788 4818457 195 40
6:01:11 12/18/2013 12 18 2013 6 671 523427 4818460 193 40
4:00:42 4/4/2012 4 4 2012 4 657 520755 4818451 200 39
6:00:12 12/3/2008 12 3 2008 6 633 521283 4818453 198 40
2:01:05 3/25/2010 3 25 2010 2 644 522808 4818458 194 40
6:00:43 4/14/2012 4 14 2012 6 658 522597 4818457 195 40
20:00:53 1/20/2014 1 20 2014 20 916 524194 4818463 124 39
0:00:30 3/3/2010 3 3 2010 0 644 522809 4818458 194 40
6:00:56 3/23/2014 3 23 2014 6 909 522848 4818458 194 40
4:00:54 11/26/2010 11 26 2010 4 646 522835 4818458 194 40
2:00:51 3/2/2010 3 2 2010 2 638 522255 4818456 196 40
2:00:53 4/8/2009 4 8 2009 2 639 524543 4818464 86 40
14:00:23 1/19/2012 1 19 2012 14 663 524846 4818465 87 40
8:00:40 3/29/2011 3 29 2011 8 666 522296 4818456 196 40
0:00:47 12/28/2012 12 28 2012 0 665 521618 4818454 197 40



4:00:41 4/8/2009 4 8 2009 4 639 524541 4818464 86 40
16:00:55 2/25/2014 2 25 2014 16 679 522325 4818457 196 40
10:00:56 2/26/2013 2 26 2013 10 671 522254 4818456 196 40
0:00:43 3/16/2009 3 16 2009 0 637 523308 4818460 193 40
8:00:47 1/11/2011 1 11 2011 8 801 524201 4818463 124 39
4:00:47 3/2/2014 3 2 2014 4 679 522170 4818456 196 40
12:00:41 1/12/2014 1 12 2014 12 917 524368 4818464 124 39
2:00:54 4/11/2011 4 11 2011 2 663 521388 4818454 198 40
6:00:48 3/2/2014 3 2 2014 6 907 522246 4818457 196 40
16:00:48 4/16/2008 4 16 2008 16 636 520877 4818452 199 40
2:00:36 2/14/2013 2 14 2013 2 663 523272 4818460 193 40
6:00:50 4/10/2011 4 10 2011 6 801 521735 4818455 197 40
12:00:51 1/7/2011 1 7 2011 12 646 522044 4818456 196 40
10:00:17 4/30/2010 4 30 2010 10 646 522289 4818457 196 40
22:00:39 2/23/2011 2 23 2011 22 653 523284 4818460 193 40
2:01:10 3/3/2011 3 3 2011 2 638 523295 4818460 193 40
16:00:54 11/28/2010 11 28 2010 16 638 521733 4818455 197 40
8:00:55 3/30/2011 3 30 2011 8 666 523892 4818462 192 40
12:00:47 2/19/2011 2 19 2011 12 638 521547 4818455 198 40
18:00:41 3/26/2011 3 26 2011 18 654 525143 4818467 87 40
14:00:51 2/1/2009 2 1 2009 14 637 524376 4818464 124 39
10:00:54 12/25/2009 12 25 2009 10 639 521770 4818455 197 40
18:00:54 3/9/2011 3 9 2011 18 655 523284 4818460 193 40
22:01:48 4/25/2014 4 25 2014 22 913 526205 4818471 84 40
4:01:11 3/3/2011 3 3 2011 4 638 523299 4818461 193 40
18:00:53 12/8/2012 12 8 2012 18 677 524543 4818465 86 40
18:00:35 3/2/2009 3 2 2009 18 633 522171 4818457 196 40
4:00:41 4/15/2011 4 15 2011 4 666 525837 4818470 85 40
16:00:54 1/6/2010 1 6 2010 16 639 521378 4818454 198 40
12:00:55 12/20/2008 12 20 2008 12 634 525896 4818470 85 40
6:00:53 2/18/2013 2 18 2013 6 663 523313 4818461 193 40
22:00:48 3/22/2014 3 22 2014 22 907 522364 4818457 196 40
4:00:50 12/27/2009 12 27 2009 4 647 520667 4818452 200 39
10:00:53 2/26/2013 2 26 2013 10 657 522195 4818457 196 40
2:00:24 2/11/2010 2 11 2010 2 647 523308 4818461 193 40
22:00:26 3/27/2012 3 27 2012 22 658 522729 4818459 195 40
4:00:16 1/9/2009 1 9 2009 4 635 523817 4818463 192 40
22:00:54 12/6/2012 12 6 2012 22 677 524377 4818465 124 39
12:01:42 4/28/2014 4 28 2014 12 917 521800 4818456 197 40
18:00:26 11/28/2010 11 28 2010 18 801 522715 4818459 195 40
14:00:47 4/21/2011 4 21 2011 14 663 521726 4818456 197 40
12:00:56 12/25/2009 12 25 2009 12 639 521772 4818456 197 40
14:00:35 3/21/2008 3 21 2008 14 633 521744 4818456 197 40
22:00:36 1/4/2013 1 4 2013 22 665 524191 4818464 124 39
4:00:47 3/5/2010 3 5 2010 4 640 524409 4818465 124 39
18:00:54 3/1/2010 3 1 2010 18 641 521521 4818455 198 40
4:00:50 4/9/2011 4 9 2011 4 658 521688 4818456 197 40
2:00:53 4/4/2011 4 4 2011 2 650 525124 4818468 87 40
8:00:35 4/22/2013 4 22 2013 8 658 521888 4818456 197 40
2:00:55 4/7/2014 4 7 2014 2 908 524451 4818465 86 40
14:00:41 1/22/2011 1 22 2011 14 654 521758 4818456 197 40
22:00:48 4/30/2009 4 30 2009 22 644 524188 4818464 124 39
8:00:50 3/26/2010 3 26 2010 8 801 524265 4818464 124 39
14:00:54 4/5/2011 4 5 2011 14 661 525035 4818467 87 40



8:00:25 2/27/2014 2 27 2014 8 909 522795 4818459 195 40
22:00:48 2/5/2011 2 5 2011 22 654 523363 4818461 193 40
4:00:47 3/20/2011 3 20 2011 4 664 521706 4818456 197 40
10:01:22 2/22/2010 2 22 2010 10 646 525876 4818471 85 40
12:00:21 4/5/2009 4 5 2009 12 643 521240 4818454 198 40
0:00:41 2/6/2011 2 6 2011 0 801 523364 4818462 193 40
12:00:56 2/11/2012 2 11 2012 12 663 525335 4818469 88 40
16:00:43 2/2/2013 2 2 2013 16 679 524218 4818465 124 39
14:00:53 3/10/2013 3 10 2013 14 671 521376 4818455 198 40
4:00:53 4/11/2011 4 11 2011 4 663 521424 4818455 198 40
8:00:54 3/29/2010 3 29 2010 8 647 521771 4818456 197 40
18:00:43 12/8/2010 12 8 2010 18 655 523424 4818462 193 40
12:00:50 3/28/2010 3 28 2010 12 646 522110 4818457 196 40
14:00:55 1/8/2010 1 8 2010 14 640 521910 4818457 197 40
4:00:55 2/24/2011 2 24 2011 4 650 523303 4818462 193 40
14:00:55 12/21/2010 12 21 2010 14 647 521280 4818455 198 40
12:00:53 2/7/2011 2 7 2011 12 657 525441 4818469 88 40
2:01:07 3/20/2011 3 20 2011 2 665 521478 4818456 198 40
4:00:53 3/19/2011 3 19 2011 4 661 521713 4818456 197 40
4:00:53 1/26/2011 1 26 2011 4 801 523300 4818462 193 40
20:00:42 3/8/2012 3 8 2012 20 663 523275 4818462 193 40
2:00:47 1/22/2011 1 22 2011 2 650 523936 4818464 192 40
12:00:41 2/13/2014 2 13 2014 12 679 521826 4818457 197 40
0:00:55 2/12/2010 2 12 2010 0 646 523422 4818462 193 40
6:00:57 12/9/2010 12 9 2010 6 654 523352 4818462 193 40
0:00:44 4/14/2012 4 14 2012 0 658 522563 4818459 195 40
4:00:47 3/25/2010 3 25 2010 4 644 522809 4818460 194 40
2:00:53 2/23/2010 2 23 2010 2 639 525549 4818470 88 40
14:00:41 3/18/2008 3 18 2008 14 634 524113 4818465 124 39
22:00:54 11/19/2013 11 19 2013 22 914 524307 4818465 124 39
18:00:40 1/29/2011 1 29 2011 18 801 523335 4818462 193 40
0:01:23 3/3/2011 3 3 2011 0 638 523304 4818462 193 40
0:00:55 2/11/2010 2 11 2010 0 647 523310 4818462 193 40
22:00:54 3/15/2009 3 15 2009 22 643 523356 4818462 193 40
14:00:41 1/12/2010 1 12 2010 14 638 521505 4818456 198 40
18:00:31 3/12/2011 3 12 2011 18 801 521003 4818455 199 40
18:00:27 2/28/2013 2 28 2013 18 677 521119 4818455 199 40
8:01:18 3/11/2013 3 11 2013 8 663 524767 4818467 86 40
8:00:26 1/8/2010 1 8 2010 8 638 521539 4818456 198 40
10:00:42 2/8/2009 2 8 2009 10 637 524312 4818466 124 39
22:00:54 2/17/2013 2 17 2013 22 663 523376 4818462 193 40
6:00:53 5/1/2009 5 1 2009 6 634 521712 4818457 197 40
6:00:50 1/8/2010 1 8 2010 6 638 521528 4818456 198 40
0:01:26 1/5/2014 1 5 2014 0 909 523472 4818463 193 40
4:00:47 3/30/2008 3 30 2008 4 635 521723 4818457 197 40
8:00:48 2/18/2011 2 18 2011 8 646 525373 4818470 88 40
20:00:53 12/17/2013 12 17 2013 20 909 524640 4818467 86 40
12:01:09 4/5/2011 4 5 2011 12 641 521566 4818457 198 40
22:00:48 2/23/2011 2 23 2011 22 655 523308 4818462 193 40
20:00:48 2/4/2013 2 4 2013 20 675 523275 4818462 193 40
22:00:31 12/18/2013 12 18 2013 22 907 525620 4818471 85 40
12:00:41 12/28/2013 12 28 2013 12 917 521769 4818457 197 40
4:00:54 11/28/2010 11 28 2010 4 653 520894 4818455 199 40
10:00:56 12/29/2009 12 29 2009 10 633 521484 4818456 198 40



0:00:53 12/18/2012 12 18 2012 0 671 523770 4818464 192 40
6:00:53 4/7/2014 4 7 2014 6 908 524449 4818467 86 40
12:00:54 2/14/2011 2 14 2011 12 642 526141 4818473 84 40
18:01:24 3/24/2010 3 24 2010 18 640 522369 4818459 196 40
12:00:24 3/11/2010 3 11 2010 12 641 521954 4818458 197 40
22:01:09 3/12/2009 3 12 2009 22 637 523428 4818463 193 40
10:00:48 1/9/2013 1 9 2013 10 665 523304 4818463 193 40
2:00:53 12/29/2012 12 29 2012 2 671 522722 4818461 195 40
18:00:50 1/10/2011 1 10 2011 18 642 524975 4818469 87 40
4:01:03 3/20/2011 3 20 2011 4 666 521613 4818457 197 40
14:00:48 3/20/2013 3 20 2013 14 663 522613 4818460 195 40
2:00:42 2/24/2010 2 24 2010 2 647 523412 4818463 193 40
18:00:49 1/29/2011 1 29 2011 18 650 523466 4818463 193 40
14:00:49 12/25/2009 12 25 2009 14 633 521765 4818458 197 40
0:00:54 3/16/2009 3 16 2009 0 643 523353 4818463 193 40
2:00:41 12/26/2012 12 26 2012 2 663 522901 4818462 194 40
22:00:34 1/20/2014 1 20 2014 22 916 524176 4818466 124 39
2:00:54 4/4/2011 4 4 2011 2 669 524490 4818467 86 40
14:00:56 1/7/2011 1 7 2011 14 646 522057 4818459 196 40
8:00:38 3/17/2014 3 17 2014 8 907 521984 4818459 197 40
22:00:13 3/15/2009 3 15 2009 22 637 523301 4818463 193 40
0:00:53 2/7/2014 2 7 2014 0 908 523922 4818465 192 40
0:00:48 12/14/2013 12 14 2013 0 917 521357 4818457 198 40
4:00:44 4/7/2014 4 7 2014 4 908 524448 4818467 86 40
6:00:56 3/6/2013 3 6 2013 6 679 521849 4818458 197 40
14:00:48 12/19/2012 12 19 2012 14 677 524414 4818467 86 40
14:00:48 3/29/2011 3 29 2011 14 801 522346 4818460 196 40
4:00:27 4/11/2014 4 11 2014 4 908 524672 4818468 86 40
10:00:51 12/23/2010 12 23 2010 10 650 522052 4818459 196 40
10:00:57 1/27/2010 1 27 2010 10 638 521507 4818457 198 40
0:00:48 12/29/2012 12 29 2012 0 671 522725 4818461 195 40
6:00:53 2/24/2010 2 24 2010 6 647 523414 4818464 193 40
18:02:29 1/24/2010 1 24 2010 18 643 523561 4818464 193 40
4:00:36 12/11/2010 12 11 2010 4 654 523352 4818464 193 40
2:00:54 12/11/2010 12 11 2010 2 654 523352 4818464 193 40
4:00:43 3/28/2008 3 28 2008 4 636 521694 4818458 197 40
12:00:36 2/17/2013 2 17 2013 12 663 525978 4818473 85 40
18:00:23 1/6/2010 1 6 2010 18 638 521519 4818457 198 40
8:00:49 3/25/2009 3 25 2009 8 639 522341 4818460 196 40
2:00:44 2/14/2011 2 14 2011 2 642 524481 4818468 86 40
6:00:48 3/20/2011 3 20 2011 6 659 521652 4818458 197 40
16:00:36 12/21/2012 12 21 2012 16 677 522042 4818459 196 40
10:00:52 1/10/2011 1 10 2011 10 647 524747 4818469 86 40
12:00:47 11/27/2010 11 27 2010 12 638 521681 4818458 197 40
20:00:50 2/14/2013 2 14 2013 20 680 523297 4818464 193 40
16:00:42 4/10/2011 4 10 2011 16 665 522808 4818462 194 40
18:00:50 3/27/2012 3 27 2012 18 676 522814 4818462 194 40
20:00:55 3/20/2014 3 20 2014 20 917 524575 4818468 86 40
18:01:12 1/12/2014 1 12 2014 18 909 523571 4818465 193 40
0:00:47 3/10/2011 3 10 2011 0 655 523286 4818464 193 40
6:00:54 4/4/2012 4 4 2012 6 657 520750 4818455 200 39
22:00:20 2/14/2013 2 14 2013 22 680 523294 4818464 193 40
6:00:50 2/22/2009 2 22 2009 6 632 524190 4818467 124 39
2:00:48 1/1/2013 1 1 2013 2 680 522755 4818462 195 40



4:00:25 1/1/2009 1 1 2009 4 632 523368 4818464 193 40
12:00:56 1/27/2011 1 27 2011 12 641 522046 4818460 196 40
6:00:46 1/1/2009 1 1 2009 6 632 523374 4818464 193 40
4:00:30 2/24/2010 2 24 2010 4 647 523416 4818464 193 40
4:00:53 1/25/2010 1 25 2010 4 643 523439 4818464 193 40
0:00:17 3/8/2013 3 8 2013 0 663 523189 4818464 194 40
22:00:54 2/5/2011 2 5 2011 22 801 523361 4818464 193 40
20:00:47 2/17/2013 2 17 2013 20 663 523375 4818464 193 40
0:00:31 2/27/2011 2 27 2011 0 642 523344 4818464 193 40
10:00:54 3/15/2010 3 15 2010 10 641 521959 4818460 197 40
2:00:55 1/11/2013 1 11 2013 2 679 523488 4818465 193 40
18:00:31 3/22/2011 3 22 2011 18 660 525146 4818471 87 40
18:00:53 1/30/2011 1 30 2011 18 639 523946 4818466 192 40
4:00:53 3/2/2014 3 2 2014 4 916 522256 4818461 196 40
22:00:48 2/6/2011 2 6 2011 22 654 523311 4818464 193 40
6:00:48 3/7/2011 3 7 2011 6 657 521771 4818459 197 40
0:00:47 2/12/2009 2 12 2009 0 633 525715 4818473 85 40
8:00:59 11/26/2011 11 26 2011 8 667 522378 4818461 196 40
20:00:49 2/15/2014 2 15 2014 20 907 524088 4818467 124 39
2:00:17 4/1/2008 4 1 2008 2 633 521689 4818459 197 40
2:00:43 3/28/2008 3 28 2008 2 636 521692 4818459 197 40
10:00:20 4/23/2008 4 23 2008 10 634 522119 4818460 196 40
6:00:54 2/11/2010 2 11 2010 6 647 523308 4818464 193 40
2:00:24 1/1/2009 1 1 2009 2 632 523368 4818465 193 40
1:32:43 12/14/2013 12 14 2013 1 657 520900 4818457 199 40
0:00:56 3/19/2010 3 19 2010 0 640 522630 4818462 195 40
8:00:38 2/16/2011 2 16 2011 8 655 522482 4818462 195 40
4:00:54 2/11/2010 2 11 2010 4 647 523308 4818465 193 40
4:00:33 1/23/2012 1 23 2012 4 663 523447 4818465 193 40
18:00:54 12/8/2012 12 8 2012 18 670 524507 4818469 86 40
14:00:53 2/5/2011 2 5 2011 14 646 521272 4818458 198 40
0:00:43 2/24/2011 2 24 2011 0 657 523122 4818464 194 40
6:00:53 2/3/2010 2 3 2010 6 633 523558 4818466 193 40
8:00:53 1/4/2010 1 4 2010 8 641 524423 4818469 86 40
4:00:51 3/6/2013 3 6 2013 4 663 521806 4818460 197 40
2:00:54 4/4/2010 4 4 2010 2 644 524395 4818469 124 39
0:00:54 2/3/2010 2 3 2010 0 643 525077 4818471 87 40
12:00:48 1/7/2011 1 7 2011 12 657 521973 4818460 197 40
8:00:53 2/23/2010 2 23 2010 8 646 525835 4818474 85 40
20:00:48 1/23/2014 1 23 2014 20 671 521107 4818458 199 40
8:00:21 12/9/2010 12 9 2010 8 654 523327 4818465 193 40
18:00:42 2/5/2011 2 5 2011 18 654 523355 4818465 193 40
22:00:41 2/12/2013 2 12 2013 22 663 525058 4818471 87 40
0:00:48 1/4/2012 1 4 2012 0 663 522217 4818461 196 40
2:02:47 2/5/2013 2 5 2013 2 675 523305 4818465 193 40
18:00:47 2/23/2011 2 23 2011 18 655 523311 4818465 193 40
4:00:30 12/14/2013 12 14 2013 4 917 521359 4818459 198 40
20:00:55 4/11/2013 4 11 2013 20 679 521043 4818458 199 40
6:00:48 1/3/2010 1 3 2010 6 644 525514 4818473 88 40
2:00:23 3/30/2008 3 30 2008 2 635 521720 4818460 197 40
4:00:46 3/20/2011 3 20 2011 4 662 521670 4818460 197 40
16:00:56 1/31/2013 1 31 2013 16 663 523548 4818466 193 40
10:00:29 12/20/2008 12 20 2008 10 634 525894 4818475 85 40
4:00:17 12/26/2009 12 26 2009 4 646 522780 4818463 195 40



12:00:42 12/23/2010 12 23 2010 12 650 522060 4818461 196 40
12:00:53 3/12/2010 3 12 2010 12 641 521210 4818458 198 40
18:00:41 2/13/2010 2 13 2010 18 633 524406 4818469 124 39
14:00:53 1/9/2012 1 9 2012 14 663 524531 4818470 86 40
12:00:21 3/31/2008 3 31 2008 12 636 521942 4818461 197 40
8:00:44 3/28/2010 3 28 2010 8 655 526612 4818478 83 40
10:00:53 2/27/2011 2 27 2011 10 639 521578 4818460 198 40
16:01:24 3/15/2010 3 15 2010 16 647 522007 4818461 196 40
4:00:42 2/28/2013 2 28 2013 4 658 523369 4818466 193 40
22:00:41 12/14/2013 12 14 2013 22 911 525442 4818473 88 40
12:01:20 3/1/2014 3 1 2014 12 917 521632 4818460 197 40
16:00:42 3/17/2009 3 17 2009 16 634 521861 4818461 197 40
6:00:54 4/1/2008 4 1 2008 6 633 521745 4818460 197 40
6:00:56 12/6/2010 12 6 2010 6 638 522852 4818464 194 40
18:00:49 12/31/2010 12 31 2010 18 657 521124 4818459 199 40
2:00:54 11/26/2010 11 26 2010 2 646 522836 4818464 194 40
18:00:47 3/18/2008 3 18 2008 18 637 523135 4818465 194 40
20:00:24 1/4/2013 1 4 2013 20 665 524193 4818469 124 39
10:00:53 4/5/2011 4 5 2011 10 641 521574 4818460 198 40
2:00:48 2/3/2010 2 3 2010 2 633 523574 4818467 193 40
18:00:54 3/16/2010 3 16 2010 18 654 521662 4818460 197 40
18:00:44 3/18/2010 3 18 2010 18 653 521834 4818461 197 40
6:00:54 1/4/2014 1 4 2014 6 911 524205 4818469 124 39
22:00:47 4/23/2013 4 23 2013 22 671 520827 4818458 199 40
0:00:41 3/16/2010 3 16 2010 0 638 526027 4818476 84 40
18:00:23 4/4/2011 4 4 2011 18 660 526195 4818477 84 40
22:00:23 1/23/2014 1 23 2014 22 671 521103 4818459 199 40
6:00:50 3/21/2010 3 21 2010 6 643 521405 4818460 198 40
6:00:55 12/11/2010 12 11 2010 6 654 523346 4818466 193 40
22:00:47 3/2/2011 3 2 2011 22 638 523309 4818466 193 40
22:00:54 12/31/2012 12 31 2012 22 675 523535 4818467 193 40
6:00:33 3/18/2010 3 18 2010 6 643 522047 4818462 196 40
12:00:54 3/30/2008 3 30 2008 12 637 522383 4818463 196 40
18:00:56 1/22/2012 1 22 2012 18 663 523471 4818467 193 40
6:00:25 2/27/2014 2 27 2014 6 909 522804 4818465 195 40
4:00:26 1/4/2014 1 4 2014 4 911 524215 4818470 124 39
8:00:43 11/26/2010 11 26 2010 8 651 522335 4818463 196 40
18:00:54 12/23/2012 12 23 2012 18 675 524469 4818471 86 40
22:01:17 1/8/2014 1 8 2014 22 679 523624 4818468 192 40
18:00:27 2/16/2014 2 16 2014 18 907 524187 4818470 124 39
8:00:42 4/8/2009 4 8 2009 8 634 521927 4818462 197 40
22:00:53 2/18/2009 2 18 2009 22 633 522009 4818462 196 40
12:00:35 2/26/2014 2 26 2014 12 917 522286 4818463 196 40
22:00:53 1/26/2013 1 26 2013 22 680 521574 4818461 198 40
6:00:53 2/18/2011 2 18 2011 6 646 525373 4818474 88 40
12:00:54 3/4/2009 3 4 2009 12 633 522480 4818464 195 40
4:01:20 1/24/2014 1 24 2014 4 671 521102 4818459 199 40
20:00:55 2/28/2013 2 28 2013 20 665 523297 4818467 193 40
8:00:55 1/13/2010 1 13 2010 8 633 521800 4818462 197 40
18:00:54 3/2/2011 3 2 2011 18 638 523306 4818467 193 40
4:00:42 3/19/2011 3 19 2011 4 668 522080 4818463 196 40
6:00:53 3/19/2010 3 19 2010 6 641 522639 4818465 195 40
4:00:48 2/3/2010 2 3 2010 4 633 523555 4818468 193 40
18:00:41 12/24/2011 12 24 2011 18 658 521417 4818461 198 40



0:00:53 4/19/2014 4 19 2014 0 913 524101 4818470 124 39
16:00:41 2/1/2010 2 1 2010 16 640 522645 4818465 195 40
6:01:35 3/2/2014 3 2 2014 6 679 522174 4818463 196 40
14:00:41 1/1/2011 1 1 2011 14 657 521014 4818459 199 40
2:01:12 2/22/2010 2 22 2010 2 638 524539 4818471 86 40
6:00:48 2/9/2011 2 9 2011 6 657 523366 4818467 193 40
14:01:52 2/6/2013 2 6 2013 14 675 523989 4818469 192 40
20:00:54 3/26/2014 3 26 2014 20 914 520782 4818459 200 39
4:00:48 4/18/2009 4 18 2009 4 644 522787 4818465 195 40
0:00:55 2/2/2011 2 2 2011 0 650 523443 4818468 193 40
18:00:54 1/13/2010 1 13 2010 18 646 522900 4818466 194 40
4:00:54 12/10/2012 12 10 2012 4 675 525445 4818475 88 40
2:00:53 2/12/2011 2 12 2011 2 646 523330 4818467 193 40
0:00:47 3/13/2009 3 13 2009 0 638 521751 4818462 197 40
12:00:47 11/25/2010 11 25 2010 12 638 521680 4818462 197 40
2:01:14 4/4/2010 4 4 2010 2 642 524334 4818471 124 39
2:00:54 3/18/2010 3 18 2010 2 644 522643 4818465 195 40
10:00:59 3/16/2010 3 16 2010 10 647 521858 4818462 197 40
2:01:42 3/16/2010 3 16 2010 2 801 522022 4818463 196 40
8:00:25 4/21/2009 4 21 2009 8 646 522785 4818465 195 40
6:00:23 2/28/2013 2 28 2013 6 658 523375 4818467 193 40
4:00:54 3/14/2014 3 14 2014 4 914 522393 4818464 196 40
10:00:57 12/28/2013 12 28 2013 10 917 521760 4818462 197 40
16:00:43 1/25/2011 1 25 2011 16 642 523695 4818469 192 40
12:00:54 3/5/2009 3 5 2009 12 637 524165 4818470 124 39
10:00:54 1/21/2010 1 21 2010 10 643 524227 4818471 124 39
4:00:48 3/17/2012 3 17 2012 4 663 522190 4818464 196 40
8:00:44 2/7/2009 2 7 2009 8 637 525025 4818474 87 40
2:00:53 4/10/2013 4 10 2013 2 679 520626 4818459 200 39
10:00:51 2/27/2011 2 27 2011 10 650 521549 4818462 198 40
4:00:48 3/21/2010 3 21 2010 4 643 521408 4818461 198 40
10:00:47 3/22/2010 3 22 2010 10 655 522142 4818464 196 40
18:00:42 3/7/2009 3 7 2009 18 637 523182 4818467 194 40
18:00:25 2/4/2011 2 4 2011 18 655 523267 4818467 193 40
8:00:54 1/23/2012 1 23 2012 8 665 521849 4818463 197 40
4:00:56 3/18/2010 3 18 2010 4 643 522044 4818463 196 40
22:00:43 3/18/2011 3 18 2011 22 658 521781 4818463 197 40
10:00:47 4/7/2014 4 7 2014 10 679 521704 4818462 197 40
6:00:41 3/18/2010 3 18 2010 6 655 521996 4818463 197 40
4:00:48 1/11/2013 1 11 2013 4 679 523488 4818468 193 40
18:00:54 2/11/2010 2 11 2010 18 646 523471 4818468 193 40
18:00:23 4/14/2010 4 14 2010 18 654 522361 4818465 196 40
12:00:46 2/11/2013 2 11 2013 12 679 525805 4818477 85 40
16:00:47 3/8/2013 3 8 2013 16 658 521491 4818462 198 40
2:00:50 4/19/2009 4 19 2009 2 640 526173 4818478 84 40
22:00:55 2/4/2013 2 4 2013 22 675 523307 4818468 193 40
6:00:42 3/27/2008 3 27 2008 6 635 521660 4818462 197 40
18:01:18 1/23/2014 1 23 2014 18 671 521107 4818461 199 40
14:00:23 2/7/2011 2 7 2011 14 639 525607 4818476 88 40
0:00:48 1/1/2013 1 1 2013 0 677 521906 4818463 197 40
0:01:12 12/29/2009 12 29 2009 0 639 522378 4818465 196 40
0:00:57 2/4/2014 2 4 2014 0 907 523373 4818468 193 40
2:01:44 3/19/2010 3 19 2010 2 641 522639 4818466 195 40
8:01:18 1/21/2010 1 21 2010 8 643 524230 4818471 124 39



8:00:48 1/11/2013 1 11 2013 8 679 523481 4818469 193 40
2:00:24 2/4/2013 2 4 2013 2 663 523297 4818468 193 40
14:00:43 3/27/2008 3 27 2008 14 634 521682 4818463 197 40
8:00:42 3/25/2011 3 25 2011 8 659 522515 4818466 195 40
16:01:54 3/14/2010 3 14 2010 16 639 521468 4818462 198 40
2:00:56 12/9/2010 12 9 2010 2 654 523363 4818468 193 40
6:00:38 11/26/2011 11 26 2011 6 667 522789 4818467 195 40
8:01:17 12/9/2010 12 9 2010 8 650 523518 4818469 193 40
14:00:56 2/4/2009 2 4 2009 14 633 524392 4818472 124 39
4:00:54 3/18/2010 3 18 2010 4 644 522645 4818466 195 40
22:00:53 1/13/2010 1 13 2010 22 646 522897 4818467 194 40
22:00:48 12/7/2010 12 7 2010 22 647 523572 4818469 193 40
20:00:47 12/15/2013 12 15 2013 20 916 525484 4818476 88 40
18:00:54 11/26/2010 11 26 2010 18 801 524895 4818474 87 40
16:00:18 12/25/2009 12 25 2009 16 633 521750 4818463 197 40
22:00:37 4/12/2012 4 12 2012 22 673 524580 4818473 86 40
8:01:17 4/5/2011 4 5 2011 8 641 521615 4818463 197 40
0:00:24 1/11/2013 1 11 2013 0 679 523491 4818469 193 40
22:00:54 1/22/2012 1 22 2012 22 663 523471 4818469 193 40
0:00:47 2/5/2013 2 5 2013 0 675 523307 4818469 193 40
2:01:24 5/9/2011 5 9 2011 2 654 526712 4818481 83 40
18:00:38 12/31/2012 12 31 2012 18 675 523539 4818469 193 40
22:00:48 4/20/2011 4 20 2011 22 650 525780 4818478 85 40
2:00:53 3/9/2012 3 9 2012 2 666 523102 4818468 194 40
0:00:56 3/1/2013 3 1 2013 0 665 523291 4818469 193 40
10:00:42 2/10/2012 2 10 2012 10 663 525226 4818476 88 40
12:02:23 1/14/2013 1 14 2013 12 663 522042 4818465 196 40
22:00:50 12/20/2008 12 20 2008 22 637 521754 4818464 197 40
2:00:49 1/23/2012 1 23 2012 2 663 523447 4818469 193 40
22:00:48 3/12/2009 3 12 2009 22 638 521752 4818464 197 40
0:00:53 2/28/2014 2 28 2014 0 908 523388 4818469 193 40
4:00:53 2/18/2013 2 18 2013 4 663 523298 4818469 193 40
4:00:48 2/9/2011 2 9 2011 4 642 523535 4818470 193 40
4:00:57 3/3/2010 3 3 2010 4 633 522976 4818468 194 40
14:00:55 1/7/2011 1 7 2011 14 655 521976 4818465 197 40
12:00:53 3/9/2010 3 9 2010 12 646 521671 4818464 197 40
10:00:21 4/22/2011 4 22 2011 10 654 524424 4818473 86 40
16:01:13 2/19/2011 2 19 2011 16 654 521011 4818462 199 40
6:00:54 3/18/2010 3 18 2010 6 644 522640 4818467 195 40
16:01:24 3/9/2011 3 9 2011 16 650 523587 4818470 193 40
4:00:41 2/4/2013 2 4 2013 4 663 523299 4818469 193 40
16:00:55 1/8/2014 1 8 2014 16 909 525551 4818477 88 40
16:01:03 12/15/2010 12 15 2010 16 647 521443 4818463 198 40
8:00:39 3/18/2014 3 18 2014 8 914 522096 4818465 196 40
6:00:55 4/8/2009 4 8 2009 6 639 524518 4818474 86 40
8:00:48 3/22/2008 3 22 2008 8 637 521881 4818465 197 40
18:00:48 2/5/2013 2 5 2013 18 675 523698 4818471 192 40
16:00:55 1/13/2010 1 13 2010 16 646 522130 4818465 196 40
10:01:41 1/26/2011 1 26 2011 10 650 524561 4818474 86 40
2:00:54 1/5/2014 1 5 2014 2 909 523469 4818470 193 40
6:00:54 1/11/2013 1 11 2013 6 679 523480 4818470 193 40
22:00:49 12/26/2012 12 26 2012 22 675 521938 4818465 197 40
12:00:48 2/26/2011 2 26 2011 12 638 521300 4818463 198 40
22:00:47 2/22/2009 2 22 2009 22 632 523552 4818470 193 40



10:00:47 4/9/2011 4 9 2011 10 801 521913 4818465 197 40
12:00:21 4/5/2008 4 5 2008 12 633 522614 4818467 195 40
6:00:55 2/1/2010 2 1 2010 6 638 522843 4818468 194 40
8:00:54 3/5/2011 3 5 2011 8 641 522097 4818466 196 40
10:00:29 2/7/2012 2 7 2012 10 663 525351 4818477 88 40
18:00:54 2/26/2011 2 26 2011 18 642 523340 4818470 193 40
6:00:50 4/10/2013 4 10 2013 6 679 520627 4818461 200 39
6:00:30 1/5/2012 1 5 2012 6 658 521627 4818464 197 40
22:00:56 1/12/2014 1 12 2014 22 909 523372 4818470 193 40
22:00:54 2/11/2010 2 11 2010 22 646 523443 4818471 193 40
8:00:54 4/8/2013 4 8 2013 8 663 524832 4818476 87 40
14:00:54 3/19/2011 3 19 2011 14 665 521472 4818464 198 40
22:00:41 3/15/2009 3 15 2009 22 640 523367 4818470 193 40
0:00:41 2/12/2011 2 12 2011 0 646 523293 4818470 193 40
6:00:54 3/2/2014 3 2 2014 6 916 522262 4818467 196 40
20:00:15 1/22/2012 1 22 2012 20 663 523475 4818471 193 40
8:00:45 1/1/2010 1 1 2010 8 643 524411 4818474 86 40
6:00:44 3/19/2011 3 19 2011 6 661 521723 4818465 197 40
8:00:30 3/2/2014 3 2 2014 8 907 522319 4818467 196 40
10:00:42 3/30/2008 3 30 2008 10 636 522252 4818467 196 40
2:00:41 2/12/2010 2 12 2010 2 646 523433 4818471 193 40
22:00:14 4/29/2009 4 29 2009 22 645 526291 4818481 84 40
0:00:54 2/28/2010 2 28 2010 0 642 525334 4818478 88 40
8:00:41 3/27/2014 3 27 2014 8 908 524358 4818474 124 39
0:00:48 2/21/2011 2 21 2011 0 639 523430 4818471 193 40
18:00:47 12/18/2012 12 18 2012 18 670 524268 4818474 124 39
22:00:55 2/11/2011 2 11 2011 22 646 523292 4818470 193 40
22:00:42 1/11/2009 1 11 2009 22 632 523380 4818471 193 40
20:00:37 2/25/2013 2 25 2013 20 663 523431 4818471 193 40
8:00:13 3/17/2010 3 17 2010 8 647 522024 4818466 196 40
14:00:50 3/17/2009 3 17 2009 14 634 521852 4818466 197 40
14:00:49 12/23/2010 12 23 2010 14 650 522086 4818467 196 40
2:00:53 12/14/2013 12 14 2013 2 917 521355 4818464 198 40
16:00:38 1/21/2010 1 21 2010 16 643 523844 4818473 192 40
12:00:54 2/23/2011 2 23 2011 12 647 522205 4818467 196 40
6:00:47 12/11/2010 12 11 2010 6 655 523454 4818471 193 40
18:00:54 3/18/2011 3 18 2011 18 665 521833 4818466 197 40
2:00:49 3/22/2009 3 22 2009 2 637 523310 4818471 193 40
14:00:18 1/7/2010 1 7 2010 14 633 521662 4818465 197 40
0:00:55 3/19/2010 3 19 2010 0 643 522624 4818469 195 40
8:01:12 12/30/2013 12 30 2013 8 909 523124 4818470 194 40
0:00:47 12/11/2010 12 11 2010 0 654 523336 4818471 193 40
16:00:53 12/25/2013 12 25 2013 16 671 521121 4818464 199 40
6:00:23 4/9/2011 4 9 2011 6 662 521799 4818466 197 40
8:00:56 1/12/2011 1 12 2011 8 639 522466 4818468 195 40
22:00:48 2/8/2011 2 8 2011 22 657 523305 4818471 193 40
14:00:32 1/11/2014 1 11 2014 14 907 524521 4818475 86 40
6:00:29 3/6/2013 3 6 2013 6 663 521814 4818466 197 40
4:01:08 3/23/2010 3 23 2010 4 642 524543 4818475 86 40
12:00:42 3/20/2010 3 20 2010 12 656 521212 4818464 198 40
14:00:23 3/3/2011 3 3 2011 14 655 522054 4818467 196 40
18:00:43 3/15/2009 3 15 2009 18 643 523370 4818471 193 40
4:00:53 12/6/2012 12 6 2012 4 675 523919 4818473 192 40
18:00:23 12/20/2008 12 20 2008 18 637 521757 4818466 197 40



8:00:23 3/25/2011 3 25 2011 8 664 522438 4818468 195 40
18:00:56 1/10/2009 1 10 2009 18 632 523142 4818471 194 40
14:00:29 1/7/2010 1 7 2010 14 647 521443 4818465 198 40
2:00:55 12/29/2009 12 29 2009 2 639 522532 4818469 195 40
6:00:12 12/17/2008 12 17 2008 6 637 524801 4818477 86 40
22:00:24 12/31/2010 12 31 2010 22 657 521123 4818464 199 40
4:00:55 2/12/2010 2 12 2010 4 646 523428 4818472 193 40
6:00:29 11/30/2010 11 30 2010 6 647 523524 4818472 193 40
22:00:42 4/13/2012 4 13 2012 22 658 522560 4818469 195 40
0:00:55 1/22/2011 1 22 2011 0 650 523934 4818474 192 40
10:00:53 1/9/2014 1 9 2014 10 907 524135 4818474 124 39
2:00:26 1/7/2010 1 7 2010 2 638 521719 4818466 197 40
4:00:56 1/27/2013 1 27 2013 4 680 521578 4818466 198 40
20:00:47 1/12/2014 1 12 2014 20 909 523369 4818472 193 40
18:00:41 1/11/2011 1 11 2011 18 657 522635 4818469 195 40
18:00:56 12/7/2011 12 7 2011 18 667 525898 4818481 85 40
4:00:54 4/8/2009 4 8 2009 4 640 526576 4818484 83 40
4:01:06 11/28/2010 11 28 2010 4 657 520526 4818462 200 39
14:00:52 1/12/2011 1 12 2011 14 642 524495 4818476 86 40
6:00:48 2/24/2011 2 24 2011 6 647 522172 4818468 196 40
4:00:26 3/28/2011 3 28 2011 4 660 524416 4818475 86 40
12:00:53 2/4/2009 2 4 2009 12 633 524425 4818476 86 40
14:00:25 1/7/2011 1 7 2011 14 657 521912 4818467 197 40
2:00:42 3/14/2014 3 14 2014 2 914 522486 4818469 195 40
8:01:07 4/10/2011 4 10 2011 8 655 522842 4818470 194 40
18:00:47 4/28/2010 4 28 2010 18 644 522489 4818469 195 40
2:01:23 2/28/2014 2 28 2014 2 908 523365 4818472 193 40
4:00:56 1/12/2009 1 12 2009 4 632 523376 4818472 193 40
2:00:23 1/25/2010 1 25 2010 2 643 523520 4818472 193 40
6:00:48 1/4/2012 1 4 2012 6 658 521430 4818466 198 40
18:01:16 12/26/2012 12 26 2012 18 675 521939 4818467 197 40
4:00:48 2/18/2011 2 18 2011 4 646 525350 4818479 88 40
2:00:56 2/9/2011 2 9 2011 2 642 523529 4818473 193 40
8:00:49 2/10/2009 2 10 2009 8 637 524949 4818478 87 40
4:00:47 4/1/2008 4 1 2008 4 633 521741 4818467 197 40
2:00:41 1/22/2010 1 22 2010 2 638 522665 4818470 195 40
4:00:41 1/13/2010 1 13 2010 4 638 522668 4818470 195 40
4:00:47 1/4/2012 1 4 2012 4 658 521431 4818466 198 40
6:00:41 3/23/2010 3 23 2010 6 644 522846 4818471 194 40
18:00:23 2/26/2011 2 26 2011 18 646 523448 4818473 193 40
18:00:49 5/6/2009 5 6 2009 18 644 522660 4818470 195 40
18:00:48 3/30/2011 3 30 2011 18 650 523824 4818474 192 40
4:00:53 3/31/2012 3 31 2012 4 676 524721 4818477 86 40
10:00:53 2/28/2014 2 28 2014 10 909 523850 4818474 192 40
22:00:44 12/31/2012 12 31 2012 22 677 521909 4818468 197 40
0:00:43 1/19/2014 1 19 2014 0 679 523474 4818473 193 40
8:00:54 3/2/2012 3 2 2012 8 665 522096 4818468 196 40
22:00:51 1/31/2010 1 31 2010 22 638 522666 4818470 195 40
12:00:57 11/23/2011 11 23 2011 12 662 521455 4818466 198 40
8:00:32 3/17/2010 3 17 2010 8 643 522059 4818468 196 40
4:00:48 3/24/2009 3 24 2009 4 633 521760 4818467 197 40
10:00:31 3/26/2009 3 26 2009 10 637 521775 4818467 197 40
4:00:41 4/3/2009 4 3 2009 4 644 521441 4818466 198 40
4:00:53 3/28/2011 3 28 2011 4 667 524601 4818477 86 40



6:01:00 3/18/2014 3 18 2014 6 907 521760 4818467 197 40
6:00:47 3/15/2010 3 15 2010 6 650 526385 4818484 84 40
18:00:53 2/20/2011 2 20 2011 18 639 523421 4818473 193 40
12:00:26 3/29/2011 3 29 2011 12 801 522342 4818469 196 40
8:00:50 3/28/2009 3 28 2009 8 647 522077 4818468 196 40
20:00:56 12/18/2013 12 18 2013 20 911 525699 4818481 85 40
12:00:36 3/31/2008 3 31 2008 12 632 522012 4818468 196 40
8:00:55 4/11/2011 4 11 2011 8 801 522820 4818471 194 40
2:00:46 1/24/2014 1 24 2014 2 671 521103 4818465 199 40
2:00:53 2/15/2013 2 15 2013 2 680 523304 4818473 193 40
0:00:41 3/5/2012 3 5 2012 0 666 523098 4818472 194 40
6:00:56 2/27/2014 2 27 2014 6 916 522809 4818471 194 40
20:00:53 3/7/2014 3 7 2014 20 917 521330 4818466 198 40
2:00:23 2/28/2013 2 28 2013 2 658 523372 4818473 193 40
4:01:17 2/5/2013 2 5 2013 4 680 523575 4818474 193 40
0:00:58 1/9/2014 1 9 2014 0 679 523578 4818474 193 40
8:00:53 12/28/2009 12 28 2009 8 643 521443 4818467 198 40
18:00:54 3/7/2011 3 7 2011 18 647 521339 4818466 198 40
12:00:53 1/30/2011 1 30 2011 12 646 525013 4818479 87 40
8:01:46 4/10/2011 4 10 2011 8 661 522440 4818470 195 40
14:00:47 2/10/2014 2 10 2014 14 907 523935 4818475 192 40
0:00:40 2/24/2010 2 24 2010 0 647 523462 4818474 193 40
0:00:12 1/23/2012 1 23 2012 0 663 523470 4818474 193 40
4:00:52 2/14/2010 2 14 2010 4 633 524207 4818476 124 39
10:00:24 3/30/2012 3 30 2012 10 678 526018 4818483 84 40
10:01:17 1/26/2011 1 26 2011 10 642 524541 4818478 86 40
18:00:48 3/1/2014 3 1 2014 18 917 521667 4818468 197 40
18:00:37 12/5/2011 12 5 2011 18 659 521757 4818468 197 40
10:00:24 2/11/2009 2 11 2009 10 637 525025 4818479 87 40
6:00:47 1/24/2014 1 24 2014 6 671 521099 4818466 199 40
0:00:48 3/16/2009 3 16 2009 0 640 523371 4818473 193 40
16:00:53 2/28/2013 2 28 2013 16 677 521150 4818466 199 40
16:01:15 4/8/2009 4 8 2009 16 641 524230 4818477 124 39
18:00:54 3/2/2011 3 2 2011 18 638 523306 4818473 193 40
4:00:57 3/23/2010 3 23 2010 4 644 522848 4818472 194 40
22:01:00 4/17/2014 4 17 2014 22 907 522650 4818471 195 40
10:00:53 11/23/2011 11 23 2011 10 662 521463 4818467 198 40
0:00:47 2/9/2011 2 9 2011 0 657 523306 4818473 193 40
8:00:53 2/28/2011 2 28 2011 8 638 522453 4818471 195 40
16:00:41 3/27/2012 3 27 2012 16 680 522061 4818469 196 40
2:00:53 2/21/2013 2 21 2013 2 666 524421 4818477 86 40
14:00:50 2/28/2014 2 28 2014 14 907 522357 4818470 196 40
14:00:47 2/2/2014 2 2 2014 14 679 521101 4818466 199 40
16:00:43 2/13/2010 2 13 2010 16 647 524727 4818479 86 40
14:00:30 1/7/2010 1 7 2010 14 639 521409 4818467 198 40
18:00:41 12/19/2008 12 19 2008 18 634 525408 4818481 88 40
16:00:27 1/4/2009 1 4 2009 16 632 521644 4818468 197 40
2:00:47 1/13/2010 1 13 2010 2 638 522669 4818472 195 40
22:00:21 1/18/2014 1 18 2014 22 679 523437 4818474 193 40
2:00:54 11/29/2010 11 29 2010 2 654 522638 4818472 195 40
18:00:54 3/7/2013 3 7 2013 18 679 524880 4818479 87 40
4:00:54 2/21/2013 2 21 2013 4 666 524419 4818478 86 40
0:00:56 2/26/2013 2 26 2013 0 663 523430 4818474 193 40
14:00:42 2/14/2011 2 14 2011 14 646 526038 4818484 84 40



8:00:56 1/8/2010 1 8 2010 8 641 520782 4818466 200 39
12:00:41 12/15/2010 12 15 2010 12 647 521440 4818468 198 40
4:00:53 2/24/2011 2 24 2011 4 647 522171 4818470 196 40
2:00:47 2/24/2011 2 24 2011 2 647 522174 4818470 196 40
0:01:12 3/7/2010 3 7 2010 0 642 525468 4818482 88 40
22:00:29 1/10/2011 1 10 2011 22 642 524976 4818480 87 40
18:00:55 1/12/2010 1 12 2010 18 646 522734 4818472 195 40
2:00:36 1/12/2009 1 12 2009 2 632 523378 4818475 193 40
20:00:45 4/13/2012 4 13 2012 20 665 522519 4818472 195 40
14:00:53 2/3/2013 2 3 2013 14 675 521285 4818468 198 40
6:00:54 1/13/2010 1 13 2010 6 638 522661 4818472 195 40
4:00:37 1/22/2010 1 22 2010 4 638 522663 4818472 195 40
22:00:26 3/9/2011 3 9 2011 22 655 523291 4818474 193 40
4:00:21 2/9/2011 2 9 2011 4 657 523305 4818475 193 40
6:00:56 2/14/2011 2 14 2011 6 642 524478 4818479 86 40
4:00:47 3/19/2010 3 19 2010 4 641 522638 4818472 195 40
12:01:09 2/14/2011 2 14 2011 12 801 525959 4818484 85 40
22:00:51 12/14/2013 12 14 2013 22 916 525339 4818482 88 40
22:00:48 12/31/2012 12 31 2012 22 665 522509 4818472 195 40
8:00:54 3/24/2013 3 24 2013 8 679 521323 4818468 198 40
8:00:49 2/5/2011 2 5 2011 8 638 524219 4818478 124 39
10:00:53 3/17/2010 3 17 2010 10 656 521882 4818470 197 40
8:00:26 4/7/2011 4 7 2011 8 655 524330 4818479 124 39
10:00:54 3/17/2010 3 17 2010 10 801 522072 4818471 196 40
0:00:47 2/13/2014 2 13 2014 0 907 525326 4818482 88 40
16:00:54 4/1/2012 4 1 2012 16 679 522558 4818472 195 40
18:00:39 11/28/2010 11 28 2010 18 646 521784 4818470 197 40
18:01:03 1/24/2011 1 24 2011 18 642 523802 4818477 192 40
12:00:47 12/23/2010 12 23 2010 12 647 522039 4818471 196 40
2:01:14 2/14/2010 2 14 2010 2 633 524212 4818478 124 39
4:00:47 1/1/2013 1 1 2013 4 680 522962 4818474 194 40
18:00:54 4/9/2009 4 9 2009 18 645 526078 4818485 84 40
4:00:54 3/18/2010 3 18 2010 4 655 521994 4818471 197 40
22:01:00 2/26/2014 2 26 2014 22 907 525548 4818483 88 40
2:00:26 12/18/2012 12 18 2012 2 671 523771 4818477 192 40
22:00:14 1/12/2010 1 12 2010 22 646 522737 4818473 195 40
22:00:55 4/18/2014 4 18 2014 22 913 524091 4818478 124 39
18:00:43 1/11/2009 1 11 2009 18 632 523382 4818476 193 40
2:00:41 12/11/2012 12 11 2012 2 677 525585 4818484 88 40
12:00:48 2/26/2013 2 26 2013 12 666 525798 4818485 85 40
2:00:47 3/23/2010 3 23 2010 2 644 522848 4818474 194 40
0:00:53 1/24/2014 1 24 2014 0 671 521106 4818468 199 40
14:00:39 2/14/2011 2 14 2011 14 642 526119 4818486 84 40
4:00:53 3/5/2010 3 5 2010 4 644 524488 4818480 86 40
14:00:43 2/11/2014 2 11 2014 14 918 525031 4818482 87 40
10:00:42 1/8/2010 1 8 2010 10 638 521818 4818471 197 40
18:00:31 2/19/2012 2 19 2012 18 665 523146 4818475 194 40
2:00:54 2/9/2011 2 9 2011 2 657 523304 4818476 193 40
18:00:53 3/2/2010 3 2 2010 18 644 522265 4818472 196 40
8:00:50 11/24/2010 11 24 2010 8 651 525890 4818485 85 40
20:00:49 3/28/2014 3 28 2014 20 918 525366 4818483 88 40
18:00:54 2/20/2010 2 20 2010 18 646 525502 4818484 88 40
14:00:42 12/15/2010 12 15 2010 14 647 521446 4818470 198 40
12:00:49 2/6/2014 2 6 2014 12 907 524238 4818479 124 39



4:00:35 2/14/2011 2 14 2011 4 642 524484 4818480 86 40
6:00:53 2/14/2010 2 14 2010 6 633 524210 4818479 124 39
2:00:54 3/23/2010 3 23 2010 2 655 522249 4818472 196 40
18:01:30 3/1/2011 3 1 2011 18 642 523735 4818478 192 40
20:00:56 1/18/2014 1 18 2014 20 679 523438 4818477 193 40
4:00:54 3/19/2010 3 19 2010 4 655 522850 4818475 194 40
8:00:49 1/5/2012 1 5 2012 8 658 521628 4818471 197 40
4:00:28 12/25/2011 12 25 2011 4 658 521444 4818470 198 40
0:00:45 12/20/2010 12 20 2010 0 801 523557 4818477 193 40
14:00:37 1/1/2013 1 1 2013 14 663 522054 4818472 196 40
4:00:53 2/1/2010 2 1 2010 4 638 522851 4818475 194 40
18:00:46 4/18/2012 4 18 2012 18 676 521792 4818471 197 40
6:00:56 4/25/2014 4 25 2014 6 917 522758 4818474 195 40
10:00:42 3/5/2013 3 5 2013 10 658 521733 4818471 197 40
18:00:45 2/11/2011 2 11 2011 18 646 523289 4818476 193 40
2:00:42 12/27/2009 12 27 2009 2 647 520743 4818468 200 39
18:00:56 12/14/2011 12 14 2011 18 667 523764 4818478 192 40
14:01:05 2/7/2013 2 7 2013 14 675 524028 4818479 124 39
10:00:36 2/21/2011 2 21 2011 10 654 521516 4818471 198 40
22:00:54 1/29/2011 1 29 2011 22 646 523465 4818477 193 40
12:00:24 4/19/2011 4 19 2011 12 655 522143 4818473 196 40
22:00:41 12/18/2013 12 18 2013 22 911 525573 4818485 88 40
2:00:55 12/12/2011 12 12 2011 2 667 523760 4818478 192 40
22:00:49 1/30/2011 1 30 2011 22 650 524079 4818479 124 39
14:00:48 3/27/2012 3 27 2012 14 680 521957 4818472 197 40
16:01:24 4/10/2011 4 10 2011 16 660 522867 4818475 194 40
14:00:55 1/26/2010 1 26 2010 14 641 521494 4818471 198 40
16:00:54 2/23/2011 2 23 2011 16 638 522808 4818475 194 40
16:00:45 4/23/2009 4 23 2009 16 642 526166 4818487 84 40
0:01:12 4/24/2013 4 24 2013 0 671 520762 4818469 200 39
0:00:42 4/4/2012 4 4 2012 0 657 520795 4818469 200 39
18:00:49 12/30/2013 12 30 2013 18 908 523783 4818479 192 40
4:00:35 4/10/2013 4 10 2013 4 679 520626 4818468 200 39
10:00:24 1/2/2012 1 2 2012 10 658 521744 4818472 197 40
8:00:52 4/10/2011 4 10 2011 8 669 522447 4818474 195 40
8:00:48 1/26/2010 1 26 2010 8 633 523504 4818478 193 40
6:01:58 3/19/2010 3 19 2010 6 643 522684 4818475 195 40
4:00:55 1/12/2010 1 12 2010 4 638 521722 4818472 197 40
2:00:50 12/18/2012 12 18 2012 2 657 524972 4818483 87 40
8:00:51 3/13/2010 3 13 2010 8 638 521816 4818472 197 40
0:00:23 11/29/2010 11 29 2010 0 654 522645 4818475 195 40
0:01:51 12/10/2012 12 10 2012 0 675 525478 4818485 88 40
0:00:48 1/31/2011 1 31 2011 0 650 524082 4818480 124 39
0:00:35 3/11/2010 3 11 2010 0 647 525884 4818487 85 40
6:00:23 1/13/2010 1 13 2010 6 646 522835 4818476 194 40
10:00:53 2/3/2011 2 3 2011 10 801 521996 4818473 197 40
22:00:44 2/25/2013 2 25 2013 22 663 523434 4818478 193 40
2:00:47 4/30/2009 4 30 2009 2 645 526185 4818488 84 40
10:00:43 4/9/2011 4 9 2011 10 664 521923 4818473 197 40
12:00:50 2/7/2013 2 7 2013 12 663 524713 4818482 86 40
12:00:42 12/21/2010 12 21 2010 12 647 521283 4818471 198 40
10:00:54 12/29/2009 12 29 2009 10 641 521367 4818471 198 40
18:00:43 1/30/2009 1 30 2009 18 632 521258 4818471 198 40
4:00:54 4/9/2011 4 9 2011 4 662 521792 4818473 197 40



22:00:53 12/28/2009 12 28 2009 22 639 522286 4818474 196 40
18:00:53 2/16/2009 2 16 2009 18 632 526005 4818488 85 40
2:00:55 2/19/2012 2 19 2012 2 665 526115 4818488 84 40
18:00:50 3/11/2009 3 11 2009 18 637 523198 4818477 194 40
16:00:26 1/16/2009 1 16 2009 16 634 524095 4818481 124 39
6:00:44 3/5/2010 3 5 2010 6 642 525555 4818486 88 40
12:00:34 2/23/2011 2 23 2011 12 657 522098 4818474 196 40
2:00:51 4/4/2012 4 4 2012 2 657 520796 4818470 199 40
8:00:55 1/14/2010 1 14 2010 8 646 522880 4818476 194 40
20:00:30 1/2/2012 1 2 2012 20 658 521428 4818472 198 40
18:00:45 2/11/2013 2 11 2013 18 663 523209 4818478 194 40
18:00:33 2/8/2011 2 8 2011 18 657 523304 4818478 193 40
14:00:22 2/7/2011 2 7 2011 14 638 525457 4818486 88 40
8:01:09 4/9/2011 4 9 2011 8 654 522090 4818474 196 40
4:01:11 3/19/2010 3 19 2010 4 643 522694 4818476 195 40
4:00:41 3/29/2011 3 29 2011 4 660 524713 4818483 86 40
16:00:48 1/26/2010 1 26 2010 16 641 521494 4818472 198 40
8:00:30 4/26/2011 4 26 2011 8 668 525741 4818487 85 40
12:00:53 3/20/2010 3 20 2010 12 657 521196 4818471 199 40
16:00:26 3/30/2011 3 30 2011 16 667 523151 4818478 194 40
2:00:56 4/3/2009 4 3 2009 2 644 521405 4818472 198 40
10:00:48 4/16/2011 4 16 2011 10 641 522450 4818476 195 40
8:00:20 2/14/2010 2 14 2010 8 647 524613 4818483 86 40
2:01:01 2/14/2014 2 14 2014 2 908 525786 4818488 85 40
2:00:20 2/8/2013 2 8 2013 2 663 524185 4818482 124 39
14:00:12 2/7/2011 2 7 2011 14 657 525581 4818487 88 40
14:00:54 2/24/2009 2 24 2009 14 633 522479 4818476 195 40
8:00:54 3/5/2010 3 5 2010 8 640 525326 4818486 88 40
14:00:50 3/29/2011 3 29 2011 14 665 522064 4818474 196 40
22:00:43 1/11/2011 1 11 2011 22 657 522634 4818476 195 40
16:00:53 1/10/2014 1 10 2014 16 909 524486 4818483 86 40
12:00:30 1/26/2010 1 26 2010 12 640 521559 4818473 198 40
14:00:15 1/21/2009 1 21 2009 14 633 521751 4818474 197 40
14:00:41 1/16/2011 1 16 2011 14 647 523912 4818481 192 40
4:00:47 2/15/2013 2 15 2013 4 680 523296 4818479 193 40
12:00:48 2/6/2014 2 6 2014 12 916 524535 4818483 86 40
0:00:53 12/12/2008 12 12 2008 0 633 522852 4818477 194 40
12:01:24 3/4/2013 3 4 2013 12 679 521596 4818473 198 40
12:00:20 4/12/2011 4 12 2011 12 658 522542 4818476 195 40
18:00:35 1/21/2010 1 21 2010 18 640 523630 4818480 192 40
6:00:42 1/26/2010 1 26 2010 6 633 523505 4818480 193 40
18:00:48 2/23/2011 2 23 2011 18 650 523341 4818479 193 40
6:00:47 3/21/2010 3 21 2010 6 653 521432 4818473 198 40
6:00:26 3/25/2009 3 25 2009 6 645 525811 4818488 85 40
2:00:23 11/20/2011 11 20 2011 2 658 524365 4818483 124 39
6:00:54 4/3/2009 4 3 2009 6 644 521446 4818473 198 40
10:00:45 3/31/2008 3 31 2008 10 632 521994 4818475 197 40
6:00:43 3/17/2012 3 17 2012 6 663 522073 4818475 196 40
14:00:28 1/12/2011 1 12 2011 14 639 524527 4818483 86 40
6:00:41 3/13/2010 3 13 2010 6 646 521458 4818473 198 40
4:00:42 12/12/2011 12 12 2011 4 667 523758 4818481 192 40
22:00:55 3/28/2012 3 28 2012 22 666 523411 4818480 193 40
20:00:52 3/18/2014 3 18 2014 20 918 522427 4818476 195 40
16:00:44 4/4/2009 4 4 2009 16 640 521335 4818473 198 40



22:00:55 11/23/2011 11 23 2011 22 665 521795 4818474 197 40
12:01:15 3/1/2014 3 1 2014 12 907 521572 4818474 198 40
8:00:55 1/12/2010 1 12 2010 8 638 521724 4818474 197 40
22:00:25 3/18/2011 3 18 2011 22 660 522160 4818475 196 40
6:00:53 1/25/2010 1 25 2010 6 643 523423 4818480 193 40
6:00:54 1/11/2011 1 11 2011 6 642 524978 4818486 87 40
4:00:53 3/21/2010 3 21 2010 4 653 521436 4818473 198 40
10:00:55 3/1/2014 3 1 2014 10 916 521734 4818474 197 40
8:00:13 4/26/2008 4 26 2008 8 634 521498 4818474 198 40
16:00:48 3/16/2014 3 16 2014 16 909 521800 4818475 197 40
8:00:42 4/1/2011 4 1 2011 8 660 522039 4818475 196 40
12:00:21 12/14/2011 12 14 2011 12 659 524309 4818483 124 39
0:00:56 4/21/2010 4 21 2010 0 646 522737 4818478 195 40
8:00:43 3/12/2010 3 12 2010 8 644 522559 4818477 195 40
20:01:16 3/30/2013 3 30 2013 20 679 524419 4818484 86 40
18:00:24 3/28/2010 3 28 2010 18 656 523653 4818481 192 40
13:50:26 12/19/2013 12 19 2013 13 657 521687 4818474 197 40
4:00:55 11/26/2010 11 26 2010 4 640 522201 4818476 196 40
8:00:55 11/25/2010 11 25 2010 8 646 522320 4818476 196 40
6:00:48 12/12/2011 12 12 2011 6 667 523758 4818481 192 40
16:00:54 1/24/2011 1 24 2011 16 642 523803 4818482 192 40
16:00:55 12/15/2010 12 15 2010 16 638 521778 4818475 197 40
22:00:48 12/21/2010 12 21 2010 22 646 521817 4818475 197 40
2:00:54 1/28/2013 1 28 2013 2 680 521117 4818473 199 40
18:00:48 4/8/2009 4 8 2009 18 646 522770 4818478 195 40
18:00:53 3/2/2011 3 2 2011 18 642 523775 4818482 192 40
2:00:50 12/25/2011 12 25 2011 2 658 521451 4818474 198 40
0:00:27 2/19/2012 2 19 2012 0 665 526116 4818490 84 40
10:01:02 3/16/2010 3 16 2010 10 646 521702 4818475 197 40
6:00:21 11/26/2010 11 26 2010 6 640 522202 4818477 196 40
18:00:44 2/20/2010 2 20 2010 18 633 525445 4818488 88 40
10:00:48 3/30/2009 3 30 2009 10 633 521991 4818476 197 40
10:00:54 1/17/2010 1 17 2010 10 639 521807 4818475 197 40
8:00:25 3/20/2013 3 20 2013 8 658 522194 4818477 196 40
20:00:51 12/28/2013 12 28 2013 20 917 523361 4818481 193 40
16:00:42 11/29/2010 11 29 2010 16 646 524215 4818484 124 39
6:00:14 3/28/2011 3 28 2011 6 667 524601 4818485 86 40
4:00:56 4/9/2011 4 9 2011 4 650 521819 4818475 197 40
2:00:53 1/31/2011 1 31 2011 2 650 524097 4818483 124 39
10:00:47 1/12/2009 1 12 2009 10 637 524026 4818483 124 39
18:00:51 3/30/2009 3 30 2009 18 635 521546 4818475 198 40
6:00:43 4/28/2014 4 28 2014 6 917 522769 4818479 195 40
2:01:12 3/17/2010 3 17 2010 2 654 521633 4818475 197 40
10:00:41 12/18/2008 12 18 2008 10 632 522046 4818476 196 40
8:00:52 2/24/2013 2 24 2013 8 666 523580 4818482 193 40
16:00:53 2/29/2012 2 29 2012 16 666 524587 4818485 86 40
6:00:56 3/19/2014 3 19 2014 6 913 526730 4818493 83 40
18:00:49 1/22/2012 1 22 2012 18 665 521447 4818474 198 40
6:00:37 12/13/2012 12 13 2012 6 680 522597 4818478 195 40
22:00:53 12/6/2010 12 6 2010 22 801 523664 4818482 192 40
14:00:11 3/12/2010 3 12 2010 14 646 521369 4818474 198 40
6:00:26 4/11/2011 4 11 2011 6 663 521451 4818475 198 40
12:00:46 3/30/2009 3 30 2009 12 634 521987 4818476 197 40
14:01:15 1/4/2009 1 4 2009 14 632 521645 4818475 197 40



8:00:42 3/5/2013 3 5 2013 8 679 521462 4818475 198 40
20:00:26 3/1/2014 3 1 2014 20 917 521578 4818475 198 40
18:00:44 12/30/2010 12 30 2010 18 801 523480 4818482 193 40
8:00:48 4/1/2011 4 1 2011 8 666 521861 4818476 197 40
4:00:49 3/18/2012 3 18 2012 4 663 522214 4818477 196 40
2:00:53 3/19/2010 3 19 2010 2 655 522847 4818479 194 40
2:00:29 4/18/2009 4 18 2009 2 644 522847 4818479 194 40
8:00:09 1/5/2009 1 5 2009 8 635 521577 4818475 198 40
18:00:23 4/19/2012 4 19 2012 18 658 522127 4818477 196 40
12:00:55 2/21/2011 2 21 2011 12 650 521579 4818475 198 40
16:00:47 2/18/2010 2 18 2010 16 638 524233 4818485 124 39
22:00:49 3/3/2010 3 3 2010 22 638 524567 4818486 86 40
0:00:24 3/19/2011 3 19 2011 0 660 522153 4818477 196 40
2:00:47 3/23/2010 3 23 2010 2 646 520889 4818474 199 40
8:00:47 2/26/2010 2 26 2010 8 640 525419 4818489 88 40
4:00:54 1/5/2014 1 5 2014 4 909 523499 4818482 193 40
14:00:27 1/18/2009 1 18 2009 14 632 521534 4818476 198 40
4:00:40 1/8/2010 1 8 2010 4 641 520745 4818473 200 39
8:00:48 2/8/2011 2 8 2011 8 655 525383 4818489 88 40
0:01:12 3/15/2014 3 15 2014 0 916 525969 4818491 85 40
16:00:31 3/30/2011 3 30 2011 16 659 523209 4818481 194 40
14:00:41 3/5/2013 3 5 2013 14 679 522158 4818478 196 40
2:00:59 4/11/2014 4 11 2014 2 907 525248 4818489 88 40
14:00:53 1/12/2009 1 12 2009 14 637 524021 4818484 124 39
4:01:42 1/22/2010 1 22 2010 4 646 521475 4818476 198 40
14:00:47 2/10/2013 2 10 2013 14 679 525319 4818489 88 40
18:00:45 4/16/2008 4 16 2008 18 636 520745 4818474 200 39
12:00:42 1/1/2013 1 1 2013 12 677 521896 4818477 197 40
4:00:14 2/14/2009 2 14 2009 4 634 524086 4818485 124 39
10:00:53 3/5/2014 3 5 2014 10 679 522187 4818478 196 40
4:00:48 1/16/2014 1 16 2014 4 907 523221 4818482 193 40
4:00:23 1/7/2010 1 7 2010 4 638 521732 4818477 197 40
2:00:27 1/22/2010 1 22 2010 2 646 521481 4818476 198 40
18:00:56 1/1/2010 1 1 2010 18 638 524411 4818486 86 40
18:00:47 4/12/2010 4 12 2010 18 652 524466 4818486 86 40
20:00:38 2/20/2013 2 20 2013 20 677 521337 4818476 198 40
22:00:42 4/27/2013 4 27 2013 22 658 524310 4818486 124 39
8:01:23 3/28/2014 3 28 2014 8 907 524444 4818486 86 40
16:00:45 2/21/2013 2 21 2013 16 663 521146 4818475 199 40
16:00:48 3/15/2014 3 15 2014 16 909 522030 4818478 196 40
6:00:41 1/5/2009 1 5 2009 6 635 521584 4818477 198 40
20:00:34 3/27/2012 3 27 2012 20 658 522773 4818481 195 40
8:00:43 12/3/2008 12 3 2008 8 633 521356 4818476 198 40
2:00:42 12/22/2010 12 22 2010 2 646 522873 4818481 194 40
2:00:53 3/27/2010 3 27 2010 2 639 525537 4818491 88 40
6:00:20 4/9/2011 4 9 2011 6 650 521816 4818478 197 40
2:01:18 12/27/2012 12 27 2012 2 675 521709 4818477 197 40
2:00:41 3/1/2013 3 1 2013 2 665 523266 4818483 193 40
6:00:48 1/7/2010 1 7 2010 6 638 521729 4818478 197 40
0:00:54 3/2/2013 3 2 2013 0 663 523456 4818483 193 40
8:00:53 1/4/2010 1 4 2010 8 639 524375 4818487 124 39
2:00:48 3/13/2009 3 13 2009 2 637 523427 4818483 193 40
0:00:56 2/6/2013 2 6 2013 0 663 523427 4818483 193 40
6:00:54 4/11/2014 4 11 2014 6 908 524627 4818488 86 40



0:01:23 3/25/2010 3 25 2010 0 651 522642 4818481 195 40
4:00:54 12/22/2010 12 22 2010 4 646 522872 4818482 194 40
22:00:56 3/21/2009       3       21      2009    22      644     522236  4818479 196     40
2:00:42 4/16/2011       4       16      2011    2       669     524638  4818488 86      40
0:00:41 2/13/2009       2       13      2009    0       632     523298  4818483 193     40
4:01:54 3/15/2014       3       15      2014    4       914     521771  4818478 197     40
4:00:47 3/13/2010       3       13      2010    4       646     521454  4818477 198     40
10:00:56        1/1/2013        1       1       2013    10      677     521903  4818479 197     40
2:00:47 3/29/2009       3       29      2009    2       648     523429  4818484 193     40
10:00:47        1/25/2014       1       25      2014    10      907     522036  4818479 196     40
16:00:47        12/11/2010      12      11      2010    16      654     524747  4818488 86      40
14:00:49        12/23/2010      12      23      2010    14      647     522034  4818479 196     40
6:01:10 1/12/2010       1       12      2010    6       638     521711  4818478 197     40
12:00:53        12/19/2012      12      19      2012    12      677     524422  4818487 86      40
6:00:34 3/15/2014       3       15      2014    6       914     521769  4818478 197     40
18:01:31        1/11/2013       1       11      2013    18      679     523665  4818485 192     40
6:00:12 3/14/2014       3       14      2014    6       914     522374  4818480 196     40
14:00:53        1/24/2011       1       24      2011    14      642     523823  4818485 192     40
8:00:53 2/26/2014       2       26      2014    8       679     521529  4818478 198     40
10:00:50        2/14/2010       2       14      2010    10      633     524239  4818487 124     39
4:00:54 4/2/2013        4       2       2013    4       663     524632  4818488 86      40
4:00:56 3/5/2013        3       5       2013    4       679     521467  4818477 198     40
20:00:25        12/30/2013      12      30      2013    20      911     523498  4818484 193     40
22:00:42        1/22/2012       1       22      2012    22      665     521546  4818478 198     40
6:00:54 2/14/2009       2       14      2009    6       634     524089  4818486 124     39
2:00:55 11/18/2010      11      18      2010    2       650     523347  4818484 193     40
6:00:44 3/28/2011       3       28      2011    6       660     524412  4818488 86      40
18:01:23        12/30/2010      12      30      2010    18      638     523422  4818484 193     40
22:00:41        3/10/2010       3       10      2010    22      647     525878  4818493 85      40
0:00:50 3/13/2010       3       13      2010    0       647     526337  4818495 84      40
8:00:55 3/2/2012        3       2       2012    8       666     522118  4818480 196     40
16:00:53        1/7/2010        1       7       2010    16      633     521646  4818478 197     40
14:00:54        2/6/2013        2       6       2013    14      663     524015  4818486 124     39
16:00:48        3/15/2009       3       15      2009    16      642     521127  4818477 199     40
12:00:54        4/10/2011       4       10      2011    12      801     522516  4818481 195     40
0:00:45 4/12/2009       4       12      2009    0       645     526513  4818496 83      40
14:00:54        2/8/2014        2       8       2014    14      671     521283  4818477 198     40
18:00:43        3/30/2009       3       30      2009    18      638     521627  4818479 197     40
2:00:50 5/8/2009        5       8       2009    2       646     522734  4818482 195     40
18:00:54        2/8/2011        2       8       2011    18      655     523090  4818483 194     40
6:00:11 12/29/2012      12      29      2012    6       679     522851  4818483 194     40
6:00:26 3/13/2009       3       13      2009    6       637     523430  4818485 193     40
14:00:40        3/12/2010       3       12      2010    14      641     521366  4818478 198     40
10:00:47        3/17/2010       3       17      2010    10      657     521874  4818479 197     40
12:00:47        1/10/2012       1       10      2012    12      663     524103  4818487 124     39
12:00:53        4/21/2011       4       21      2011    12      655     522233  4818481 196     40
6:01:12 4/2/2013        4       2       2013    6       663     524627  4818489 86      40
10:00:53        3/27/2008       3       27      2008    10      633     521739  4818479 197     40
12:00:53        12/18/2008      12      18      2008    12      632     522024  4818480 196     40
2:00:21 1/16/2014       1       16      2014    2       907     523219  4818484 193     40
22:00:41        3/14/2014       3       14      2014    22      916     525966  4818494 85      40
6:00:50 2/6/2013        2       6       2013    6       675     524517  4818489 86      40
22:00:54        2/18/2012       2       18      2012    22      665     526116  4818495 84      40
8:00:45 2/11/2014       2       11      2014    8       907     523674  4818486 192     40



6:00:26 3/5/2013        3       5       2013    6       679     521468  4818479 198     40
12:00:42        4/9/2011        4       9       2011    12      650     522104  4818481 196     40
8:01:18 2/22/2010       2       22      2010    8       633     525466  4818493 88      40
2:00:43 12/11/2012      12      11      2012    2       658     525548  4818493 88      40
2:00:56 1/8/2010        1       8       2010    2       641     520744  4818476 200     39
8:00:40 1/1/2010        1       1       2010    8       639     524365  4818489 124     39
10:00:41        12/14/2011      12      14      2011    10      659     524295  4818488 124     39
10:00:41        1/13/2012       1       13      2012    10      658     525769  4818494 85      40
16:01:45        3/9/2010        3       9       2010    16      646     521684  4818480 197     40
10:01:23        1/2/2014        1       2       2014    10      679     521501  4818479 198     40
0:00:41 3/29/2012       3       29      2012    0       666     523413  4818485 193     40
0:00:47 1/21/2011       1       21      2011    0       801     524092  4818488 124     39
2:00:55 3/3/2010        3       3       2010    2       644     522902  4818484 194     40
8:00:37 4/21/2011       4       21      2011    8       654     524373  4818489 124     39
4:00:57 2/26/2014       2       26      2014    4       679     521530  4818479 198     40
2:00:54 3/28/2011       3       28      2011    2       668     524423  4818489 86      40
10:00:35        4/8/2013        4       8       2013    10      663     524828  4818491 87      40
22:00:47        12/14/2011      12      14      2011    22      667     523755  4818487 192     40
18:01:23        3/28/2008       3       28      2008    18      633     523641  4818486 192     40
4:00:53 3/28/2011       3       28      2011    4       668     524427  4818489 86      40
4:00:42 2/14/2014       2       14      2014    4       908     525778  4818494 85      40
0:00:47 2/5/2013        2       5       2013    0       680     523233  4818485 193     40
12:00:43        4/17/2012       4       17      2012    12      676     521804  4818480 197     40
12:00:48        1/12/2009       1       12      2009    12      637     524025  4818488 124     39
10:00:54        3/3/2011        3       3       2011    10      653     521946  4818481 197     40
8:00:49 4/7/2011        4       7       2011    8       654     524334  4818489 124     39
18:00:56        3/16/2009       3       16      2009    18      637     523367  4818486 193     40
0:00:54 3/15/2010       3       15      2010    0       642     525551  4818494 88      40
14:00:53        2/23/2011       2       23      2011    14      657     522172  4818482 196     40
18:01:24        2/5/2011        2       5       2011    18      641     521038  4818478 199     40
18:00:42        3/3/2010        3       3       2010    18      638     524567  4818490 86      40
12:00:42        4/9/2011        4       9       2011    12      662     522080  4818482 196     40
18:00:43        2/8/2011        2       8       2011    18      657     523441  4818486 193     40
0:00:54 1/28/2013       1       28      2013    0       680     521117  4818479 199     40
10:00:42        3/31/2008       3       31      2008    10      631     522035  4818481 196     40
14:00:56        1/26/2010       1       26      2010    14      640     521549  4818480 198     40
10:00:57        3/26/2009       3       26      2009    10      644     521685  4818480 197     40
20:00:54        3/5/2012        3       5       2012    20      666     523569  4818487 193     40
0:02:12 4/16/2011       4       16      2011    0       669     524635  4818491 86      40
6:00:54 3/13/2010       3       13      2010    6       647     525878  4818495 85      40
22:00:53        1/20/2011       1       20      2011    22      801     524104  4818489 124     39
22:00:54        12/28/2013      12      28      2013    22      917     523360  4818486 193     40
16:00:49        3/12/2010       3       12      2010    16      641     521400  4818480 198     40
6:00:53 12/22/2010      12      22      2010    6       646     522872  4818484 194     40
6:00:35 4/28/2013       4       28      2013    6       658     524311  4818490 124     39
10:00:48        1/10/2012       1       10      2012    10      663     524104  4818489 124     39
8:00:57 2/9/2011        2       9       2011    8       639     524110  4818489 124     39
16:00:41        3/26/2013       3       26      2013    16      677     521773  4818481 197     40
18:00:42        3/30/2009       3       30      2009    18      633     521517  4818480 198     40
10:00:42        3/3/2011        3       3       2011    10      655     522095  4818482 196     40
18:00:55        1/29/2014       1       29      2014    18      917     523415  4818487 193     40
14:00:50        12/14/2011      12      14      2011    14      659     524297  4818490 124     39
0:00:14 3/13/2009       3       13      2009    0       637     523402  4818487 193     40
0:00:50 4/23/2008       4       23      2008    0       636     522423  4818483 195     40



16:00:20        12/14/2011      12      14      2011    16      659     524297  4818490 124     39
18:00:48        3/11/2009       3       11      2009    18      637     523147  4818486 194     40
6:00:47 3/23/2010       3       23      2010    6       642     524504  4818491 86      40
4:00:54 4/16/2011       4       16      2011    4       669     524645  4818491 86      40
4:00:44 12/29/2013      12      29      2013    4       671     522890  4818485 194     40
0:01:13 2/15/2013       2       15      2013    0       680     523249  4818486 193     40
18:00:54        1/24/2011       1       24      2011    18      642     523828  4818488 192     40
4:00:56 1/21/2011       1       21      2011    4       638     524012  4818489 192     40
2:00:54 1/21/2011       1       21      2011    2       638     524015  4818489 124     39
12:00:25        12/18/2009      12      18      2009    12      639     524038  4818489 124     39
14:00:43        3/27/2012       3       27      2012    14      675     522069  4818482 196     40
16:00:54        2/25/2014       2       25      2014    16      913     526411  4818498 84      40
14:00:54        2/26/2014       2       26      2014    14      916     522436  4818484 195     40
0:00:41 1/23/2011       1       23      2011    0       642     524980  4818493 87      40
14:00:54        4/4/2009        4       4       2009    14      640     521332  4818480 198     40
16:00:55        2/14/2013       2       14      2013    16      680     523641  4818488 192     40
22:00:53        4/11/2009       4       11      2009    22      645     526479  4818499 83      40
0:00:29 2/14/2010       2       14      2010    0       633     524404  4818491 124     39
2:01:11 3/13/2010       3       13      2010    2       647     525876  4818496 85      40
4:00:54 2/21/2010       2       21      2010    4       646     525299  4818494 88      40
4:00:55 12/4/2008       12      4       2008    4       632     522590  4818485 195     40
2:00:54 3/13/2010       3       13      2010    2       646     521452  4818481 198     40
6:00:44 1/13/2012       1       13      2012    6       663     525577  4818495 88      40
4:00:34 2/15/2011       2       15      2011    4       642     525899  4818497 85      40
22:00:53        3/11/2009       3       11      2009    22      637     523147  4818487 194     40
22:00:54        4/27/2011       4       27      2011    22      667     525724  4818496 85      40
2:00:47 2/22/2009       2       22      2009    2       632     524182  4818490 124     39
6:00:16 3/18/2010       3       18      2010    6       646     522035  4818483 196     40
2:00:55 4/12/2009       4       12      2009    2       645     526138  4818498 84      40
2:00:23 12/18/2013      12      18      2013    2       671     523699  4818489 192     40
22:00:47        4/30/2010       4       30      2010    22      656     524395  4818491 124     39
8:00:54 4/10/2011       4       10      2011    8       663     522402  4818484 196     40
18:00:53        2/1/2011        2       1       2011    18      650     523444  4818488 193     40
4:01:39 2/8/2013        2       8       2013    4       663     524185  4818490 124     39
14:00:18        12/28/2009      12      28      2009    14      633     521873  4818483 197     40
6:00:55 3/5/2010        3       5       2010    6       640     524780  4818493 86      40
18:00:15        1/20/2011       1       20      2011    18      801     524124  4818490 124     39
18:00:53        12/25/2009      12      25      2009    18      646     522829  4818486 194     40
18:00:47        2/7/2013        2       7       2013    18      675     523590  4818488 193     40
0:00:24 1/1/2009        1       1       2009    0       632     523426  4818488 193     40
12:00:42        3/26/2010       3       26      2010    12      746     525995  4818497 85      40
18:00:47        1/21/2010       1       21      2010    18      638     521686  4818482 197     40
8:00:08 1/1/2009        1       1       2009    8       632     523371  4818488 193     40
10:00:15        4/2/2010 4 2 2010 10 655 524573 4818492 86 40
10:00:49 12/7/2011 12 7 2011 10 659 521706 4818482 197 40
2:00:44 1/2/2014 1 2 2014 2 909 523508 4818488 193 40
14:00:56 3/24/2010 3 24 2010 14 657 521153 4818481 199 40
2:00:53 3/15/2010 3 15 2010 2 647 520704 4818479 200 39
18:00:56 4/7/2008 4 7 2008 18 631 523006 4818487 194 40
0:00:50 12/11/2010 12 11 2010 0 641 523419 4818488 193 40
14:00:33 12/15/2010 12 15 2010 14 638 521741 4818483 197 40
2:00:56 2/12/2009 2 12 2009 2 637 525818 4818497 85 40
10:00:53 3/11/2009 3 11 2009 10 638 522057 4818484 196 40
22:00:48 1/1/2014 1 1 2014 22 909 523499 4818489 193 40



18:00:23 3/27/2012 3 27 2012 18 658 522250 4818484 196 40
6:00:47 3/29/2009 3 29 2009 6 648 523468 4818489 193 40
0:00:42 1/2/2014 1 2 2014 0 909 523510 4818489 193 40
12:00:53 2/22/2010 2 22 2010 12 640 525788 4818497 85 40
14:00:32 3/9/2010 3 9 2010 14 646 521683 4818483 197 40
0:00:35 1/5/2014 1 5 2014 0 911 525015 4818494 87 40
8:00:53 11/23/2011 11 23 2011 8 655 521565 4818483 198 40
14:00:25 4/15/2010 4 15 2010 14 653 521014 4818481 199 40
10:01:18 2/7/2011 2 7 2011 10 657 525423 4818496 88 40
12:00:48 12/28/2013 12 28 2013 12 671 521649 4818483 197 40
0:00:35 12/5/2012 12 5 2012 0 675 523385 4818489 193 40
22:00:13 4/5/2012 4 5 2012 22 679 525857 4818498 85 40
12:00:53 12/28/2009 12 28 2009 12 647 521453 4818482 198 40
12:01:18 1/21/2009 1 21 2009 12 633 521747 4818483 197 40
16:00:49 1/11/2009 1 11 2009 16 635 524001 4818491 192 40
16:00:21 1/10/2009 1 10 2009 16 635 523131 4818488 194 40
4:00:53 3/15/2010 3 15 2010 4 651 526490 4818501 83 40
8:00:54 4/18/2009 4 18 2009 8 644 522818 4818487 194 40
18:00:49 1/20/2011 1 20 2011 18 801 524130 4818492 124 39
8:00:48 1/21/2010 1 21 2010 8 640 524178 4818492 124 39
2:00:54 10/27/2008 10 27 2008 2 637 522547 4818486 195 40
10:00:54 1/28/2011 1 28 2011 10 639 524661 4818494 86 40
4:01:17 4/10/2012 4 10 2012 4 673 524387 4818493 124 39
14:00:14 3/5/2009 3 5 2009 14 637 524113 4818492 124 39
16:00:48 4/16/2008 4 16 2008 16 633 520856 4818481 199 40
12:00:47 4/16/2011 4 16 2011 12 664 522753 4818487 195 40
22:00:56 12/8/2010 12 8 2010 22 801 523545 4818490 193 40
18:00:41 2/6/2010 2 6 2010 18 633 525208 4818496 87 40
8:00:53 4/10/2011 4 10 2011 8 659 522587 4818487 195 40
6:00:54 4/22/2009 4 22 2009 6 634 522842 4818488 194 40
6:01:16 12/28/2009 12 28 2009 6 643 521429 4818483 198 40
4:00:47 3/19/2014 3 19 2014 4 913 526730 4818502 83 40
0:00:35 3/16/2010 3 16 2010 0 652 526242 4818500 84 40
6:00:47 2/21/2010 2 21 2010 6 646 525302 4818497 88 40
8:01:49 4/10/2011 4 10 2011 8 666 522599 4818487 195 40
4:00:53 4/12/2009 4 12 2009 4 644 525656 4818498 85 40
4:00:20 2/22/2009 2 22 2009 4 632 524179 4818493 124 39
10:00:41 2/24/2009 2 24 2009 10 633 522423 4818487 195 40
18:01:54 5/3/2009 5 3 2009 18 640 522628 4818487 195 40
0:01:59 3/7/2014 3 7 2014 0 913 526776 4818503 83 40
14:00:33 3/30/2009 3 30 2009 14 634 521985 4818485 197 40
12:00:47 1/9/2014 1 9 2014 12 907 524149 4818493 124 39
10:01:08 1/8/2010 1 8 2010 10 639 521739 4818484 197 40
22:00:23 3/7/2009 3 7 2009 22 637 523155 4818489 194 40
8:00:32 3/18/2014 3 18 2014 8 907 521969 4818485 197 40
18:00:50 3/16/2010 3 16 2010 18 643 521814 4818485 197 40
18:01:27 3/4/2010 3 4 2010 18 647 526562 4818502 83 40
16:01:14 2/23/2011 2 23 2011 16 647 522828 4818488 194 40
2:00:41 4/3/2014 4 3 2014 2 679 525074 4818496 87 40
18:00:55 2/4/2011 2 4 2011 18 639 525537 4818498 88 40
14:00:56 12/18/2009 12 18 2009 14 639 524032 4818493 124 39
6:00:47 2/8/2013 2 8 2013 6 663 524143 4818493 124 39
0:01:12 1/5/2013 1 5 2013 0 675 524109 4818493 124 39
2:00:42 12/28/2010 12 28 2010 2 642 525478 4818498 88 40



2:00:44 1/12/2010 1 12 2010 2 638 521764 4818485 197 40
8:00:41 4/29/2009 4 29 2009 8 640 522160 4818486 196 40
4:00:09 3/13/2009 3 13 2009 4 637 523423 4818491 193 40
20:00:52 3/24/2013 3 24 2013 20 677 520621 4818482 200 39
0:00:10 2/26/2010 2 26 2010 0 633 522308 4818487 196 40
4:00:30 12/31/2013 12 31 2013 4 907 523217 4818490 193 40
8:00:56 2/20/2011 2 20 2011 8 654 521821 4818486 197 40
8:00:48 2/3/2011 2 3 2011 8 647 521912 4818486 197 40
18:01:41 1/20/2011 1 20 2011 18 638 524060 4818493 124 39
12:01:10 2/5/2011 2 5 2011 12 647 521390 4818484 198 40
18:00:44 5/18/2011 5 18 2011 18 667 522384 4818488 196 40
22:00:47 2/1/2011 2 1 2011 22 650 523429 4818491 193 40
2:00:53 2/18/2011 2 18 2011 2 801 525455 4818499 88 40
18:00:53 3/18/2011 3 18 2011 18 661 521794 4818486 197 40
18:00:47 12/31/2009 12 31 2009 18 632 523442 4818491 193 40
0:00:36 1/23/2012 1 23 2012 0 665 521574 4818485 198 40
2:00:48 3/19/2011 3 19 2011 2 668 522419 4818488 195 40
8:00:42 1/8/2011 1 8 2011 8 646 521673 4818486 197 40
2:00:41 12/11/2010 12 11 2010 2 641 523425 4818491 193 40
4:01:11 1/26/2010 1 26 2010 4 633 523515 4818492 193 40
22:01:18 1/8/2014 1 8 2014 22 909 525380 4818499 88 40
2:00:53 3/15/2010 3 15 2010 2 642 525547 4818499 88 40
14:00:53 3/24/2010 3 24 2010 14 656 521158 4818484 199 40
0:00:54 2/3/2010 2 3 2010 0 633 523561 4818492 193 40
22:00:54 12/25/2009 12 25 2009 22 646 522775 4818489 195 40
18:00:56 3/10/2010 3 10 2010 18 647 525876 4818501 85 40
14:00:48 2/5/2011 2 5 2011 14 647 521413 4818485 198 40
14:00:41 2/26/2013 2 26 2013 14 666 525842 4818500 85 40
0:00:47 12/29/2013 12 29 2013 0 671 522940 4818490 194 40
12:00:31 4/24/2009 4 24 2009 12 634 521452 4818485 198 40
8:00:53 3/17/2013 3 17 2013 8 663 522426 4818488 195 40
16:01:08 3/27/2009 3 27 2009 16 634 521350 4818485 198 40
12:00:35 1/7/2013 1 7 2013 12 663 524238 4818495 124 39
0:00:11 2/22/2009 2 22 2009 0 632 524150 4818494 124 39
14:00:50 11/28/2010 11 28 2010 14 638 521771 4818486 197 40
18:00:53 1/8/2014 1 8 2014 18 909 525458 4818499 88 40
14:00:54 4/6/2010 4 6 2010 14 647 522138 4818488 196 40
0:00:56 11/19/2011 11 19 2011 0 665 524380 4818495 124 39
6:00:56 12/29/2009 12 29 2009 6 639 522591 4818489 195 40
18:01:12 1/20/2011 1 20 2011 18 638 524060 4818494 124 39
8:00:54 4/26/2008 4 26 2008 8 631 521427 4818485 198 40
2:00:55 12/29/2013 12 29 2013 2 671 522893 4818490 194 40
22:00:43 2/13/2010 2 13 2010 22 633 524405 4818495 124 39
10:00:53 12/19/2012 12 19 2012 10 677 524422 4818496 86 40
18:00:16 1/3/2011 1 3 2011 18 801 521091 4818484 199 40
2:00:53 4/26/2009 4 26 2009 2 646 522193 4818488 196 40
12:00:53 12/19/2013 12 19 2013 12 917 521735 4818486 197 40
6:00:52 3/7/2014 3 7 2014 6 916 521555 4818486 198 40
18:00:53 3/30/2008 3 30 2008 18 636 522252 4818488 196 40
6:00:54 1/2/2011 1 2 2011 6 646 521464 4818486 198 40
6:00:47 1/9/2011 1 9 2011 6 642 524089 4818494 124 39
8:00:55 1/17/2011 1 17 2011 8 801 524002 4818494 192 40
2:00:47 3/19/2010 3 19 2010 2 643 522662 4818490 195 40
22:00:56 3/18/2008 3 18 2008 22 637 523129 4818491 194 40



8:00:47 1/2/2011 1 2 2011 8 646 521465 4818486 198 40
16:00:24 3/17/2011 3 17 2011 16 654 522022 4818488 196 40
4:00:54 3/13/2010 3 13 2010 4 647 525881 4818501 85 40
22:00:54 1/26/2011 1 26 2011 22 646 524187 4818495 124 39
12:00:33 1/23/2014 1 23 2014 12 907 524234 4818495 124 39
10:00:44 4/16/2012 4 16 2012 10 671 522166 4818488 196 40
8:00:48 3/9/2014 3 9 2014 8 907 522130 4818488 196 40
12:01:54 4/28/2010 4 28 2010 12 646 522737 4818490 195 40
12:01:13 1/30/2011 1 30 2011 12 639 525101 4818499 87 40
12:00:47 1/8/2010 1 8 2010 12 640 521839 4818487 197 40
12:00:10 3/30/2009 3 30 2009 12 633 522022 4818488 196 40
4:00:53 1/9/2011 1 9 2011 4 642 524091 4818495 124 39
8:00:49 2/18/2011 2 18 2011 8 801 525460 4818500 88 40
4:00:42 4/22/2009 4 22 2009 4 634 522836 4818491 194 40
0:00:32 3/15/2014 3 15 2014 0 918 526146 4818503 84 40
22:00:47 2/6/2010 2 6 2010 22 633 525206 4818499 87 40
16:00:48 3/10/2013 3 10 2013 16 658 521343 4818486 198 40
0:00:54 3/23/2014 3 23 2014 0 908 522393 4818489 196 40
4:00:41 11/21/2010 11 21 2010 4 651 524635 4818497 86 40
6:00:27 11/26/2010 11 26 2010 6 646 522801 4818491 195 40
12:00:30 4/10/2011 4 10 2011 12 658 522439 4818490 195 40
4:00:53 4/25/2014 4 25 2014 4 917 522775 4818491 195 40
2:00:42 3/4/2012 3 4 2012 2 663 523168 4818492 194 40
12:00:44 1/5/2013 1 5 2013 12 665 524192 4818496 124 39
22:00:53 3/6/2014 3 6 2014 22 913 526762 4818505 83 40
6:00:54 3/21/2011 3 21 2011 6 668 521586 4818487 198 40
6:00:55 2/3/2011 2 3 2011 6 647 521908 4818488 197 40
6:00:54 2/5/2013 2 5 2013 6 680 524119 4818495 124 39
22:00:56 12/31/2009 12 31 2009 22 632 523437 4818493 193 40
8:00:41 12/30/2008 12 30 2008 8 634 523501 4818494 193 40
12:00:54 1/18/2009 1 18 2009 12 635 522032 4818489 196 40
12:00:54 2/14/2010 2 14 2010 12 647 524635 4818498 86 40
12:00:47 1/3/2011 1 3 2011 12 639 522783 4818491 195 40
22:00:54 12/30/2013 12 30 2013 22 909 523504 4818494 193 40
18:00:54 1/11/2011 1 11 2011 18 657 522623 4818491 195 40
14:00:48 12/26/2012 12 26 2012 14 680 521411 4818487 198 40
14:00:53 4/10/2011 4 10 2011 14 801 522790 4818492 195 40
6:00:31 1/16/2014 1 16 2014 6 907 523228 4818493 193 40
10:00:43 4/23/2014 4 23 2014 10 908 521827 4818489 197 40
18:00:17 4/21/2011 4 21 2011 18 654 526046 4818504 84 40
18:00:47 3/21/2009 3 21 2009 18 644 522237 4818490 196 40
10:00:22 3/30/2012 3 30 2012 10 676 524543 4818498 86 40
14:00:42 2/22/2010 2 22 2010 14 640 525758 4818502 85 40
4:00:46 2/18/2011 2 18 2011 4 801 525455 4818501 88 40
8:00:19 3/31/2008 3 31 2008 8 637 523829 4818495 192 40
8:00:52 3/8/2014 3 8 2014 8 679 521467 4818488 198 40
4:00:44 1/5/2009 1 5 2009 4 635 521594 4818488 198 40
18:00:45 1/29/2011 1 29 2011 18 646 523458 4818494 193 40
18:00:23 1/11/2009 1 11 2009 18 632 523546 4818495 193 40
6:00:53 2/18/2011 2 18 2011 6 801 525453 4818502 88 40
6:00:26 2/26/2014 2 26 2014 6 679 521523 4818488 198 40
4:00:54 3/7/2014 3 7 2014 4 916 521557 4818488 198 40
0:00:42 2/8/2013 2 8 2013 0 675 524324 4818497 124 39
18:00:54 4/8/2009 4 8 2009 18 634 522569 4818491 195 40



12:00:42 3/24/2010 3 24 2010 12 656 521154 4818487 199 40
14:00:47 1/23/2014 1 23 2014 14 907 524237 4818497 124 39
6:00:31 3/8/2010 3 8 2010 6 638 524967 4818500 87 40
8:00:48 4/16/2009 4 16 2009 8 643 524164 4818497 124 39
6:00:53 3/31/2008 3 31 2008 6 636 521784 4818489 197 40
22:00:48 2/7/2013 2 7 2013 22 675 524316 4818498 124 39
22:00:30 3/22/2009 3 22 2009 22 648 524105 4818497 124 39
0:00:19 1/7/2010 1 7 2010 0 638 521741 4818489 197 40
6:01:24 1/5/2014 1 5 2014 6 909 523510 4818495 193 40
8:01:12 4/26/2011 4 26 2011 8 666 525833 4818503 85 40
8:00:53 1/5/2014 1 5 2014 8 909 523514 4818495 193 40
10:00:42 4/19/2013 4 19 2013 10 677 522308 4818491 196 40
0:00:37 12/9/2010 12 9 2010 0 654 523404 4818495 193 40
16:00:24 12/25/2013 12 25 2013 16 914 521104 4818487 199 40
18:00:25 1/4/2013 1 4 2013 18 665 524206 4818497 124 39
0:00:41 12/27/2012 12 27 2012 0 675 521735 4818489 197 40
20:00:22 4/28/2013 4 28 2013 20 658 524365 4818498 124 39
8:00:42 2/18/2009 2 18 2009 8 637 525880 4818504 85 40
8:01:01 4/5/2014 4 5 2014 8 907 522721 4818492 195 40
12:00:42 1/11/2011 1 11 2011 12 646 522322 4818491 196 40
18:00:18 2/6/2011 2 6 2011 18 654 523278 4818494 193 40
2:00:54 2/3/2011 2 3 2011 2 647 521905 4818490 197 40
14:01:14 1/10/2009 1 10 2009 14 635 523136 4818494 194 40
18:00:55 2/11/2010 2 11 2010 18 646 523507 4818495 193 40
12:00:25 4/6/2010 4 6 2010 12 647 522131 4818491 196 40
8:01:13 3/15/2014 3 15 2014 8 914 521776 4818490 197 40
2:00:50 12/31/2013 12 31 2013 2 907 523115 4818494 194 40
8:01:18 4/16/2009 4 16 2009 8 648 524328 4818498 124 39
16:00:44 3/15/2010 3 15 2010 16 646 521912 4818490 197 40
10:00:54 2/14/2011 2 14 2011 10 642 526065 4818505 84 40
10:00:54 1/29/2011 1 29 2011 10 655 521483 4818489 198 40
8:00:44 2/14/2011 2 14 2011 8 646 524422 4818499 86 40
8:00:44 12/23/2008 12 23 2008 8 635 524257 4818498 124 39
0:00:41 1/31/2011 1 31 2011 0 646 525265 4818502 88 40
12:00:53 3/3/2011 3 3 2011 12 655 522073 4818491 196 40
4:00:56 3/18/2010 3 18 2010 4 646 522028 4818491 196 40
18:00:47 12/29/2012 12 29 2012 18 680 523432 4818496 193 40
6:00:24 3/5/2010 3 5 2010 6 643 524968 4818501 87 40
6:00:54 11/29/2010 11 29 2010 6 654 522760 4818493 195 40
8:01:23 3/17/2010 3 17 2010 8 646 521890 4818490 197 40
10:01:42 1/22/2011 1 22 2011 10 646 521643 4818490 197 40
8:00:47 3/17/2010 3 17 2010 8 801 522065 4818491 196 40
10:00:52 1/7/2013 1 7 2013 10 663 524239 4818498 124 39
6:00:47 2/22/2010 2 22 2010 6 639 525497 4818503 88 40
8:00:54 3/17/2010 3 17 2010 8 640 522097 4818491 196 40
10:00:56 12/28/2009 12 28 2009 10 638 521571 4818489 198 40
4:00:48 2/3/2011 2 3 2011 4 647 521908 4818491 197 40
2:00:54 1/14/2014 1 14 2014 2 671 522995 4818494 194 40
22:00:53 3/14/2014 3 14 2014 22 918 526144 4818506 84 40
4:00:53 11/29/2010 11 29 2010 4 654 522758 4818494 195 40
14:00:42 12/28/2009 12 28 2009 14 638 521581 4818490 198 40
2:00:42 12/14/2011 12 14 2011 2 659 524656 4818500 86 40
8:00:47 1/4/2014 1 4 2014 8 909 524098 4818498 124 39
6:00:47 2/12/2010 2 12 2010 6 646 523443 4818496 193 40



0:01:42 12/27/2009 12 27 2009 0 643 522852 4818494 194 40
0:00:47 2/12/2009 2 12 2009 0 637 525768 4818505 85 40
0:00:53 4/18/2009 4 18 2009 0 644 522832 4818494 194 40
12:00:47 2/26/2014 2 26 2014 12 916 522465 4818493 195 40
22:00:53 1/20/2011 1 20 2011 22 638 524060 4818498 124 39
4:00:41 3/20/2011 3 20 2011 4 668 521706 4818490 197 40
16:00:55 12/26/2012 12 26 2012 16 680 521415 4818489 198 40
2:00:21 12/27/2008 12 27 2008 2 632 521731 4818490 197 40
16:00:21 12/28/2008 12 28 2008 16 633 523537 4818497 193 40
22:00:49 4/17/2009 4 17 2009 22 644 522831 4818494 194 40
14:00:42 4/10/2011 4 10 2011 14 666 522672 4818494 195 40
18:00:53 3/1/2012 3 1 2012 18 665 521661 4818490 197 40
22:00:54 2/2/2011 2 2 2011 22 647 521892 4818491 197 40
18:00:59 3/2/2010 3 2 2010 18 640 522127 4818492 196 40
8:00:39 3/31/2008 3 31 2008 8 636 522194 4818492 196 40
10:00:53 3/26/2009 3 26 2009 10 648 521795 4818491 197 40
8:00:32 3/24/2014 3 24 2014 8 914 521840 4818491 197 40
8:00:20 3/24/2010 3 24 2010 8 638 521809 4818491 197 40
12:00:24 12/28/2009 12 28 2009 12 638 521572 4818490 198 40
12:00:42 12/29/2010 12 29 2010 12 642 523697 4818498 192 40
18:00:53 3/28/2010 3 28 2010 18 640 526235 4818507 84 40
12:00:27 11/27/2010 11 27 2010 12 801 521570 4818491 198 40
4:00:48 12/29/2009 12 29 2009 4 639 522598 4818494 195 40
8:00:51 2/15/2011 2 15 2011 8 801 525194 4818503 87 40
2:00:26 1/5/2012 1 5 2012 2 658 521641 4818491 197 40
10:00:31 3/22/2010 3 22 2010 10 641 522353 4818493 196 40
18:00:23 2/7/2009 2 7 2009 18 637 525067 4818503 87 40
0:00:54 2/23/2009 2 23 2009 0 632 524026 4818499 124 39
8:00:54 1/27/2010 1 27 2010 8 638 521461 4818490 198 40
8:00:42 2/5/2011 2 5 2011 8 654 524247 4818500 124 39
16:00:55 1/11/2013 1 11 2013 16 675 523616 4818498 192 40
16:00:56 4/2/2009 4 2 2009 16 644 521150 4818489 199 40
8:00:47 4/16/2009 4 16 2009 8 642 524349 4818500 124 39
12:00:14 12/28/2008 12 28 2008 12 633 523552 4818498 193 40
10:01:22 1/8/2010 1 8 2010 10 640 521840 4818492 197 40
22:00:47 1/20/2011 1 20 2011 22 650 524086 4818500 124 39
0:00:50 1/25/2010 1 25 2010 0 643 523510 4818498 193 40
22:00:55 4/15/2009 4 15 2009 22 644 525550 4818505 88 40
22:00:17 3/12/2014 3 12 2014 22 914 521442 4818491 198 40
0:00:53 1/5/2009 1 5 2009 0 635 521595 4818491 198 40
18:00:41 1/31/2012 1 31 2012 18 663 522055 4818493 196 40
4:00:42 12/7/2010 12 7 2010 4 801 523508 4818498 193 40
22:00:25 3/22/2014 3 22 2014 22 908 522393 4818494 196 40
0:00:47 3/15/2010 3 15 2010 0 650 526128 4818508 84 40
4:00:49 1/5/2012 1 5 2012 4 658 521641 4818492 197 40
6:00:54 2/22/2010 2 22 2010 6 638 524543 4818502 86 40
14:00:47 2/7/2014 2 7 2014 14 916 523184 4818497 194 40
22:00:48 2/7/2013 2 7 2013 22 663 524303 4818501 124 39
8:00:56 4/10/2011 4 10 2011 8 658 522498 4818495 195 40
22:00:23 4/11/2010 4 11 2010 22 639 522749 4818496 195 40
8:00:49 2/25/2014 2 25 2014 8 907 524731 4818503 86 40
22:00:47 2/20/2010 2 20 2010 22 633 525390 4818505 88 40
18:00:42 4/26/2011 4 26 2011 18 667 525243 4818504 88 40
18:00:55 2/1/2010 2 1 2010 18 640 522789 4818496 195 40



8:00:54 3/12/2009 3 12 2009 8 640 521891 4818493 197 40
0:00:41 2/4/2013 2 4 2013 0 663 523411 4818498 193 40
10:00:13 12/28/2013 12 28 2013 10 671 521649 4818492 197 40
20:00:48 2/27/2013 2 27 2013 20 663 523174 4818497 194 40
18:00:41 1/7/2012 1 7 2012 18 663 521315 4818491 198 40
16:00:44 12/28/2012 12 28 2012 16 663 521978 4818493 197 40
18:00:41 2/18/2009 2 18 2009 18 633 522023 4818493 196 40
18:00:53 2/11/2009 2 11 2009 18 633 525530 4818506 88 40
18:00:54 2/20/2010 2 20 2010 18 633 525391 4818505 88 40
4:00:54 3/29/2009 3 29 2009 4 648 523462 4818498 193 40
18:00:26 3/22/2009 3 22 2009 18 633 524492 4818502 86 40
2:00:47 12/29/2013 12 29 2013 2 908 523553 4818499 193 40
6:00:54 12/22/2009 12 22 2009 6 640 523437 4818498 193 40
6:00:47 4/15/2011 4 15 2011 6 650 525508 4818506 88 40
4:00:50 11/21/2010 11 21 2010 4 643 522794 4818496 195 40
0:00:47 2/3/2011 2 3 2011 0 647 521890 4818493 197 40
4:00:56 1/13/2010 1 13 2010 4 646 522896 4818497 194 40
6:00:16 3/28/2011 3 28 2011 6 668 524426 4818502 86 40
12:00:48 12/18/2009 12 18 2009 12 640 523744 4818500 192 40
2:00:54 12/21/2009 12 21 2009 2 640 525645 4818507 85 40
14:00:47 2/15/2014 2 15 2014 14 918 525979 4818508 85 40
22:00:44 4/20/2011 4 20 2011 22 669 526038 4818508 84 40
22:00:53 12/16/2013 12 16 2013 22 671 524242 4818501 124 39
0:00:55 12/27/2008 12 27 2008 0 632 521727 4818493 197 40
0:00:56 2/8/2013 2 8 2013 0 663 524301 4818502 124 39
8:00:55 3/31/2011 3 31 2011 8 650 524033 4818501 124 39
6:01:12 4/15/2011 4 15 2011 6 666 525827 4818508 85 40
0:00:15 3/12/2009 3 12 2009 0 637 523126 4818498 194 40
2:00:55 12/1/2010 12 1 2010 2 638 523412 4818499 193 40
6:00:54 12/10/2010 12 10 2010 6 642 525335 4818506 88 40
12:00:49 3/26/2010 3 26 2010 12 642 526015 4818509 85 40
0:00:42 3/22/2009 3 22 2009 0 644 522237 4818495 196 40
20:01:09 1/1/2014 1 1 2014 20 909 523497 4818499 193 40
8:00:49 1/12/2011 1 12 2011 8 657 522612 4818496 195 40
4:00:54 3/27/2008 3 27 2008 4 635 521672 4818493 197 40
8:00:47 11/25/2010 11 25 2010 8 647 522254 4818495 196 40
18:00:55 1/20/2011 1 20 2011 18 650 524094 4818501 124 39
8:00:41 3/16/2010 3 16 2010 8 647 521960 4818494 197 40
8:00:12 2/3/2010 2 3 2010 8 633 523458 4818499 193 40
22:00:48 1/24/2010 1 24 2010 22 643 523506 4818499 193 40
4:00:43 12/14/2011 12 14 2011 4 659 524668 4818504 86 40
0:00:54 12/30/2009 12 30 2009 0 641 520479 4818490 200 39
8:00:56 1/22/2010 1 22 2010 8 638 522760 4818497 195 40
18:00:44 3/5/2012 3 5 2012 18 666 523571 4818500 193 40
20:00:54 1/31/2012 1 31 2012 20 663 522082 4818495 196 40
4:01:15 3/12/2009 3 12 2009 4 638 522122 4818495 196 40
16:01:33 1/16/2011 1 16 2011 16 647 523778 4818501 192 40
20:00:54 3/27/2012 3 27 2012 20 663 522882 4818497 194 40
16:00:16 2/3/2011 2 3 2011 16 801 522597 4818496 195 40
10:00:20 3/4/2009 3 4 2009 10 633 522444 4818496 195 40
6:00:47 1/9/2014 1 9 2014 6 679 523423 4818499 193 40
18:00:56 1/7/2013 1 7 2013 18 679 521386 4818493 198 40
6:00:42 3/8/2010 3 8 2010 6 640 525584 4818507 88 40
12:00:54 12/28/2008 12 28 2008 12 635 523575 4818500 193 40



18:00:55 12/11/2010 12 11 2010 18 655 525383 4818507 88 40
22:00:24 4/8/2009 4 8 2009 22 646 522742 4818497 195 40
6:00:41 1/27/2010 1 27 2010 6 638 521463 4818493 198 40
8:00:44 2/14/2014 2 14 2014 8 908 525547 4818507 88 40
22:00:41 1/18/2013 1 18 2013 22 679 521175 4818492 199 40
8:00:25 4/8/2014 4 8 2014 8 914 521401 4818493 198 40
6:01:25 12/7/2010 12 7 2010 6 801 523509 4818500 193 40
6:00:26 2/18/2009 2 18 2009 6 637 525879 4818509 85 40
2:00:56 12/25/2011 12 25 2011 2 641 521179 4818492 199 40
22:00:17 4/8/2009 4 8 2009 22 634 522579 4818497 195 40
6:00:33 2/25/2014 2 25 2014 6 907 524733 4818505 86 40
12:00:54 3/19/2011 3 19 2011 12 665 521472 4818493 198 40
4:00:51 12/15/2008 12 15 2008 4 633 523631 4818501 192 40
22:00:29 3/21/2014 3 21 2014 22 916 525849 4818509 85 40
2:00:53 2/28/2010 2 28 2010 2 642 525393 4818507 88 40
0:00:53 12/29/2013 12 29 2013 0 908 523634 4818501 192 40
14:01:23 3/19/2013 3 19 2013 14 677 522230 4818496 196 40
22:00:54 12/16/2013 12 16 2013 22 907 524655 4818505 86 40
6:00:53 1/21/2011 1 21 2011 6 801 524010 4818502 192 40
18:00:41 3/24/2011 3 24 2011 18 661 522600 4818497 195 40
6:00:36 4/10/2011 4 10 2011 6 663 521827 4818495 197 40
0:00:20 12/16/2013 12 16 2013 0 907 523420 4818500 193 40
14:00:50 1/9/2014 1 9 2014 14 907 524152 4818503 124 39
10:01:15 2/8/2011 2 8 2011 10 638 525372 4818507 88 40
2:00:50 2/15/2009 2 15 2009 2 637 525075 4818506 87 40
4:00:53 12/10/2010 12 10 2010 4 642 525329 4818507 88 40
4:00:54 2/25/2013 2 25 2013 4 663 523212 4818500 193 40
22:00:53 2/11/2009 2 11 2009 22 633 525576 4818508 88 40
8:00:56 4/19/2013 4 19 2013 8 677 522310 4818497 196 40
2:00:55 1/14/2010 1 14 2010 2 646 522895 4818499 194 40
2:00:24 4/22/2009 4 22 2009 2 634 522828 4818499 194 40
8:00:53 2/9/2013 2 9 2013 8 663 524145 4818503 124 39
22:00:47 3/28/2012 3 28 2012 22 670 523681 4818502 192 40
20:00:48 12/30/2013 12 30 2013 20 909 523509 4818501 193 40
8:00:54 2/15/2009 2 15 2009 8 637 525073 4818507 87 40
10:01:47 11/24/2010 11 24 2010 10 638 521803 4818495 197 40
0:01:11 3/13/2014 3 13 2014 0 914 521436 4818494 198 40
14:00:54 4/17/2012 4 17 2012 14 676 521792 4818495 197 40
14:00:47 2/4/2010 2 4 2010 14 640 521782 4818495 197 40
6:00:49 3/17/2010 3 17 2010 6 647 521488 4818495 198 40
10:00:56 1/27/2012 1 27 2012 10 665 521584 4818495 198 40
18:01:08 3/3/2012 3 3 2012 18 663 523129 4818500 194 40
16:00:20 3/29/2011 3 29 2011 16 658 522643 4818498 195 40
18:00:47 11/28/2010 11 28 2010 18 643 522807 4818499 195 40
2:00:53 2/25/2013 2 25 2013 2 663 523214 4818500 193 40
8:00:47 3/30/2010 3 30 2010 8 653 526140 4818511 84 40
8:00:23 4/10/2011 4 10 2011 8 801 522508 4818498 195 40
2:00:41 1/1/2013 1 1 2013 2 677 521997 4818497 197 40
4:00:40 1/14/2010 1 14 2010 4 646 522895 4818500 194 40
16:00:53 12/27/2010 12 27 2010 16 646 523707 4818502 192 40
22:00:36 1/10/2013 1 10 2013 22 675 523507 4818502 193 40
10:00:49 12/28/2008 12 28 2008 10 633 523551 4818502 193 40
16:00:55 12/18/2009 12 18 2009 16 640 523710 4818503 192 40
6:00:41 1/12/2011 1 12 2011 6 657 522608 4818499 195 40



4:00:47 1/4/2014 1 4 2014 4 909 524077 4818504 124 39
10:00:53 1/23/2014 1 23 2014 10 907 524151 4818504 124 39
12:00:53 12/21/2010 12 21 2010 12 646 521654 4818496 197 40
6:00:23 4/10/2011 4 10 2011 6 659 521846 4818496 197 40
8:00:54 1/22/2010 1 22 2010 8 646 521504 4818495 198 40
12:00:43 1/11/2011 1 11 2011 12 654 524361 4818505 124 39
6:00:55 3/25/2010 3 25 2010 6 656 521713 4818496 197 40
8:00:54 1/7/2010 1 7 2010 8 638 521696 4818496 197 40
22:00:48 3/21/2009 3 21 2009 22 634 522581 4818499 195 40
22:00:53 2/23/2010 2 23 2010 22 640 523694 4818503 192 40
6:00:42 3/20/2013 3 20 2013 6 658 522247 4818498 196 40
8:00:54 3/23/2009 3 23 2009 8 648 522771 4818500 195 40
4:00:42 4/15/2011 4 15 2011 4 668 525511 4818510 88 40
22:00:55 1/12/2013 1 12 2013 22 665 521198 4818495 198 40
10:00:20 3/27/2008 3 27 2008 10 635 521726 4818496 197 40
18:00:56 1/16/2011 1 16 2011 18 642 524928 4818507 87 40
8:00:47 3/27/2014 3 27 2014 8 907 524292 4818505 124 39
6:00:46 3/17/2010 3 17 2010 6 646 521779 4818497 197 40
6:00:56 12/31/2009 12 31 2009 6 646 522816 4818500 194 40
18:00:53 3/10/2013 3 10 2013 18 663 524414 4818506 86 40
0:00:47 1/21/2014 1 21 2014 0 916 524187 4818505 124 39
6:00:54 1/14/2010 1 14 2010 6 646 522899 4818500 194 40
4:00:14 3/12/2009 3 12 2009 4 637 523195 4818501 194 40
6:00:54 2/14/2014 2 14 2014 6 907 525362 4818509 88 40
4:00:53 3/1/2014 3 1 2014 4 916 522360 4818499 196 40
0:00:14 2/15/2009 2 15 2009 0 637 525074 4818508 87 40
6:00:53 4/15/2011 4 15 2011 6 668 525516 4818510 88 40
0:00:41 4/26/2010 4 26 2010 0 646 522719 4818500 195 40
12:00:48 2/4/2009 2 4 2009 12 637 524228 4818505 124 39
0:00:53 2/12/2011 2 12 2011 0 639 523448 4818503 193 40
0:00:53 4/16/2009 4 16 2009 0 644 525553 4818510 88 40
0:00:48 11/24/2011 11 24 2011 0 665 521799 4818497 197 40
2:00:54 12/16/2013 12 16 2013 2 907 523423 4818503 193 40
2:00:23 3/23/2010 3 23 2010 2 642 524575 4818507 86 40
22:00:43 3/28/2012 3 28 2012 22 675 523537 4818503 193 40
16:00:46 2/23/2011 2 23 2011 16 657 522548 4818500 195 40
22:00:54 3/21/2009 3 21 2009 22 642 522365 4818499 196 40
2:00:20 2/18/2013 2 18 2013 2 663 523294 4818502 193 40
6:00:54 12/31/2013 12 31 2013 6 907 523218 4818502 193 40
12:00:47 3/19/2011 3 19 2011 12 659 521461 4818496 198 40
20:00:55 2/7/2013 2 7 2013 20 675 523761 4818504 192 40
14:00:23 2/4/2009 2 4 2009 14 637 524222 4818506 124 39
18:00:50 3/1/2010 3 1 2010 18 640 523662 4818504 192 40
22:00:53 12/13/2012 12 13 2012 22 680 524410 4818507 86 40
20:00:48 1/22/2012 1 22 2012 20 665 521555 4818497 198 40
0:00:44 3/17/2009 3 17 2009 0 633 523131 4818502 194 40
2:00:44 2/15/2009 2 15 2009 2 632 524989 4818509 87 40
6:01:30 1/4/2014 1 4 2014 6 909 524086 4818505 124 39
16:00:41 11/30/2010 11 30 2010 16 653 520864 4818495 199 40
6:00:53 2/11/2013 2 11 2013 6 663 524245 4818506 124 39
22:01:05 1/30/2011 1 30 2011 22 646 525267 4818510 88 40
22:00:47 12/8/2013 12 8 2013 22 907 525264 4818510 88 40
2:00:41 1/13/2010 1 13 2010 2 646 522869 4818501 194 40
16:00:53 3/17/2010 3 17 2010 16 639 522118 4818499 196 40



6:00:54 1/22/2010 1 22 2010 6 646 521491 4818497 198 40
4:00:20 2/15/2009 2 15 2009 4 637 525066 4818509 87 40
8:00:43 5/1/2008 5 1 2008 8 634 522476 4818500 195 40
4:00:48 2/13/2014 2 13 2014 4 907 525353 4818510 88 40
14:00:42 1/27/2010 1 27 2010 14 638 521540 4818497 198 40
12:00:42 2/1/2012 2 1 2012 12 665 522093 4818499 196 40
10:00:53 4/19/2011 4 19 2011 10 668 524858 4818509 87 40
8:00:50 12/22/2010 12 22 2010 8 646 522884 4818502 194 40
8:00:53 1/4/2014 1 4 2014 8 911 524261 4818507 124 39
10:00:47 2/14/2010 2 14 2010 10 638 524383 4818507 124 39
6:01:24 2/15/2011 2 15 2011 6 642 525903 4818513 85 40
14:00:57 12/21/2010 12 21 2010 14 646 521662 4818498 197 40
22:00:48 2/3/2013 2 3 2013 22 663 523428 4818504 193 40
0:01:23 4/7/2014 4 7 2014 0 916 520804 4818495 199 40
8:01:11 1/25/2010 1 25 2010 8 643 523422 4818504 193 40
12:00:43 3/20/2010 3 20 2010 12 641 521299 4818497 198 40
0:00:56 1/21/2011 1 21 2011 0 650 524203 4818507 124 39
16:00:54 2/25/2014 2 25 2014 16 917 522307 4818500 196 40
18:00:59 2/24/2011 2 24 2011 18 646 523472 4818504 193 40
16:01:11 1/11/2011 1 11 2011 16 638 522683 4818502 195 40
6:00:47 2/20/2010 2 20 2010 6 639 525434 4818511 88 40
14:00:36 3/12/2010 3 12 2010 14 644 521368 4818497 198 40
18:00:53 3/26/2010 3 26 2010 18 640 526185 4818514 84 40
16:00:57 1/2/2014 1 2 2014 16 917 521270 4818497 198 40
4:00:51 1/21/2011 1 21 2011 4 801 524009 4818506 192 40
12:00:55 2/15/2010 2 15 2010 12 633 524057 4818507 124 39
14:00:54 3/12/2010 3 12 2010 14 638 521427 4818498 198 40
12:00:41 1/25/2014 1 25 2014 12 671 521887 4818499 197 40
8:01:11 2/7/2014 2 7 2014 8 916 524493 4818508 86 40
16:00:23 4/10/2011 4 10 2011 16 666 522673 4818502 195 40
2:00:55 2/8/2011 2 8 2011 2 639 524075 4818507 124 39
18:00:45 4/7/2011 4 7 2011 18 665 524264 4818507 124 39
0:00:55 1/14/2010 1 14 2010 0 646 522899 4818503 194 40
8:00:53 1/29/2011 1 29 2011 8 650 524839 4818510 87 40
18:00:53 2/22/2009 2 22 2009 18 632 523767 4818506 192 40
4:00:53 3/18/2014 3 18 2014 4 907 521815 4818499 197 40
18:01:12 2/1/2010 2 1 2010 18 638 523190 4818504 194 40
16:00:17 2/28/2009 2 28 2009 16 637 523637 4818505 192 40
12:00:53 1/5/2013 1 5 2013 12 675 524248 4818508 124 39
10:00:54 1/5/2013 1 5 2013 10 675 524251 4818508 124 39
6:00:35 11/30/2010 11 30 2010 6 646 525301 4818511 88 40
10:00:48 1/5/2013 1 5 2013 10 663 524296 4818508 124 39
18:00:47 12/8/2010 12 8 2010 18 801 523542 4818505 193 40
8:00:54 3/5/2011 3 5 2011 8 654 522061 4818500 196 40
18:01:12 4/24/2014 4 24 2014 18 917 523734 4818506 192 40
4:00:42 3/17/2010 3 17 2010 4 654 521683 4818499 197 40
22:00:54 11/18/2011 11 18 2011 22 665 524395 4818508 124 39
10:00:44 11/27/2010 11 27 2010 10 638 521768 4818499 197 40
2:00:53 4/5/2014 4 5 2014 2 907 522853 4818503 194 40
10:00:53 3/17/2010 3 17 2010 10 643 521937 4818500 197 40
14:00:49 12/28/2008 12 28 2008 14 633 523551 4818505 193 40
12:00:42 3/17/2010 3 17 2010 12 657 521871 4818500 197 40
12:01:28 3/5/2013 3 5 2013 12 677 522031 4818500 196 40
20:01:12 1/18/2013 1 18 2013 20 679 521170 4818497 199 40



2:00:33 12/10/2010 12 10 2010 2 642 525274 4818512 88 40
2:00:42 2/18/2011 2 18 2011 2 646 524289 4818508 124 39
2:00:14 1/5/2009 1 5 2009 2 635 521575 4818499 198 40
10:00:41 1/21/2009 1 21 2009 10 633 521718 4818500 197 40
8:00:56 3/27/2009 3 27 2009 8 644 521843 4818500 197 40
4:00:48 2/11/2013 2 11 2013 4 663 524248 4818508 124 39
18:01:11 1/7/2011 1 7 2011 18 801 524067 4818508 124 39
14:00:35 12/18/2009 12 18 2009 14 640 523710 4818506 192 40
2:00:53 2/13/2014 2 13 2014 2 907 525354 4818512 88 40
6:00:25 3/24/2009 3 24 2009 6 633 521795 4818500 197 40
6:00:48 2/15/2009 2 15 2009 6 637 525074 4818511 87 40
4:00:49 3/13/2014 3 13 2014 4 679 522132 4818501 196 40
10:00:54 4/10/2011 4 10 2011 10 801 522439 4818502 195 40
2:00:49 1/12/2011 1 12 2011 2 641 522442 4818502 195 40
8:00:54 1/3/2014 1 3 2014 8 908 523469 4818506 193 40
18:00:41 3/26/2010 3 26 2010 18 655 525944 4818515 85 40
18:00:47 3/28/2011 3 28 2011 18 668 524931 4818511 87 40
12:00:53 2/11/2009 2 11 2009 12 634 525463 4818513 88 40
20:00:47 2/21/2014 2 21 2014 20 908 523407 4818506 193 40
18:00:53 3/2/2009 3 2 2009 18 633 522243 4818502 196 40
4:00:42 3/16/2014 3 16 2014 4 914 522135 4818501 196 40
4:00:53 12/11/2012 12 11 2012 4 675 525755 4818514 85 40
8:00:55 3/25/2014 3 25 2014 8 679 522492 4818503 195 40
4:00:54 1/13/2013 1 13 2013 4 665 521190 4818498 199 40
18:00:54 3/15/2009 3 15 2009 18 634 523470 4818506 193 40
6:00:55 12/14/2013 12 14 2013 6 917 521397 4818499 198 40
4:00:41 2/15/2009 2 15 2009 4 632 524983 4818512 87 40
16:00:51 1/14/2012 1 14 2012 16 665 526028 4818516 84 40
18:00:53 4/15/2008 4 15 2008 18 636 520965 4818498 199 40
12:00:24 4/25/2011 4 25 2011 12 658 525417 4818513 88 40
18:00:53 1/11/2010 1 11 2010 18 641 521456 4818500 198 40
12:00:54 4/18/2012 4 18 2012 12 676 521919 4818501 197 40
20:00:21 2/3/2013 2 3 2013 20 663 523426 4818506 193 40
8:00:52 4/17/2011 4 17 2011 8 666 525641 4818514 85 40
18:00:53 1/6/2010 1 6 2010 18 639 521499 4818500 198 40
2:00:53 1/13/2013 1 13 2013 2 665 521195 4818499 199 40
8:00:53 4/2/2014 4 2 2014 8 917 521952 4818501 197 40
2:00:53 1/14/2014 1 14 2014 2 917 523161 4818505 194 40
10:00:31 4/12/2012 4 12 2012 10 676 525771 4818515 85 40
10:00:42 1/3/2009 1 3 2009 10 633 524147 4818509 124 39
8:00:34 2/11/2013 2 11 2013 8 663 524235 4818509 124 39
20:00:41 1/12/2013 1 12 2013 20 665 521200 4818499 198 40
6:00:56 2/7/2010 2 7 2010 6 640 521463 4818500 198 40
14:01:06 12/28/2008 12 28 2008 14 635 523579 4818507 193 40
2:00:34 1/25/2010 1 25 2010 2 633 523467 4818507 193 40
14:00:54 3/16/2013 3 16 2013 14 679 521470 4818500 198 40
18:00:48 1/13/2010 1 13 2010 18 646 522368 4818503 196 40
6:00:54 3/5/2011 3 5 2011 6 654 522066 4818502 196 40
6:00:43 4/10/2008 4 10 2008 6 632 521679 4818501 197 40
10:00:25 4/16/2011 4 16 2011 10 661 522606 4818504 195 40
4:00:48 12/31/2009 12 31 2009 4 646 522854 4818505 194 40
16:00:37 3/3/2009 3 3 2009 16 633 522434 4818503 195 40
10:01:22 3/30/2008 3 30 2008 10 635 522149 4818503 196 40
6:00:45 2/2/2010 2 2 2010 6 640 523683 4818508 192 40



10:00:53 4/2/2014 4 2 2014 10 917 521949 4818502 197 40
22:00:59 1/2/2013 1 2 2013 22 675 524534 4818511 86 40
18:00:41 2/9/2010 2 9 2010 18 633 525489 4818515 88 40
14:00:48 3/15/2009 3 15 2009 14 642 521288 4818500 198 40
20:00:50 3/1/2013 3 1 2013 20 663 523426 4818507 193 40
0:00:47 1/26/2010 1 26 2010 0 633 523514 4818507 193 40
22:00:42 3/25/2008 3 25 2008 22 636 523437 4818507 193 40
2:00:42 3/15/2011 3 15 2011 2 655 523190 4818506 194 40
20:00:53 2/7/2013 2 7 2013 20 663 523424 4818507 193 40
4:00:20 12/31/2008 12 31 2008 4 635 521992 4818502 197 40
0:00:54 1/13/2013 1 13 2013 0 665 521198 4818500 198 40
18:00:58 11/30/2010 11 30 2010 18 653 520919 4818499 199 40
16:00:54 3/24/2010 3 24 2010 16 643 520917 4818499 199 40
8:00:48 12/31/2013 12 31 2013 8 907 523233 4818507 193 40
6:00:37 2/25/2013 2 25 2013 6 663 523215 4818507 193 40
20:00:54 2/25/2014 2 25 2014 20 908 525344 4818514 88 40
20:00:54 1/15/2014 1 15 2014 20 679 523205 4818507 194 40
8:00:42 1/14/2014 1 14 2014 8 917 523165 4818507 194 40
14:00:20 1/11/2009 1 11 2009 14 635 524002 4818510 192 40
10:00:56 3/16/2010 3 16 2010 10 655 521838 4818502 197 40
4:00:23 2/22/2010 2 22 2010 4 638 524534 4818511 86 40
12:00:41 2/13/2010 2 13 2010 12 638 524488 4818511 86 40
6:00:38 4/5/2014 4 5 2014 6 907 522849 4818506 194 40
10:01:11 12/16/2010 12 16 2010 10 647 521479 4818501 198 40
18:00:54 1/12/2013 1 12 2013 18 665 521191 4818500 199 40
6:00:27 2/13/2014 2 13 2014 6 907 525355 4818515 88 40
18:00:41 3/15/2010 3 15 2010 18 639 521999 4818503 197 40
8:00:24 2/9/2009 2 9 2009 8 637 524642 4818512 86 40
6:01:11 1/4/2010 1 4 2010 6 639 524614 4818512 86 40
10:00:53 2/13/2014 2 13 2014 10 908 525115 4818514 87 40
2:00:53 12/31/2008 12 31 2008 2 635 522000 4818503 197 40
4:01:11 12/12/2012 12 12 2012 4 677 523311 4818507 193 40
6:00:54 2/15/2009 2 15 2009 6 632 524985 4818513 87 40
10:00:24 3/12/2010 3 12 2010 10 638 521449 4818501 198 40
18:00:54 3/28/2010 3 28 2010 18 642 525690 4818516 85 40
14:00:53 2/14/2011 2 14 2011 14 801 525959 4818517 85 40
12:00:54 12/27/2010 12 27 2010 12 646 523642 4818509 192 40
4:00:43 12/27/2008 12 27 2008 4 632 521685 4818502 197 40
10:00:53 3/29/2011 3 29 2011 10 666 522323 4818504 196 40
18:00:41 3/29/2011 3 29 2011 18 659 525507 4818516 88 40
10:00:41 2/15/2009 2 15 2009 10 634 525790 4818517 85 40
4:00:53 4/5/2014 4 5 2014 4 907 522851 4818506 194 40
6:00:55 12/25/2013 12 25 2013 6 914 521067 4818500 199 40
18:00:56 12/21/2009 12 21 2009 18 639 521227 4818501 198 40
0:00:47 4/30/2009 4 30 2009 0 645 526059 4818518 84 40
12:00:47 1/8/2010 1 8 2010 12 638 521851 4818503 197 40
18:01:11 2/5/2011 2 5 2011 18 801 523273 4818508 193 40
8:00:53 3/24/2014 3 24 2014 8 917 522027 4818504 196 40
12:00:41 4/26/2011 4 26 2011 12 664 524435 4818512 86 40
0:00:50 2/8/2013 2 8 2013 0 679 524305 4818511 124 39
16:00:40 2/11/2013 2 11 2013 16 679 525046 4818514 87 40
18:00:54 3/18/2008 3 18 2008 18 632 523200 4818508 194 40
4:00:49 12/11/2012 12 11 2012 4 677 525762 4818517 85 40
6:00:53 1/22/2010 1 22 2010 6 638 522750 4818506 195 40



0:00:53 11/28/2010 11 28 2010 0 657 520551 4818499 200 39
16:00:54 3/8/2013 3 8 2013 16 671 521573 4818502 198 40
0:00:20 3/22/2009 3 22 2009 0 638 522257 4818505 196 40
2:00:47 1/26/2010 1 26 2010 2 633 523511 4818509 193 40
6:00:53 3/16/2014 3 16 2014 6 914 522127 4818504 196 40
8:01:17 1/9/2014 1 9 2014 8 679 523416 4818509 193 40
18:00:41 12/8/2010 12 8 2010 18 650 523503 4818509 193 40
8:00:53 4/4/2008 4 4 2008 8 637 522271 4818505 196 40
0:00:27 2/15/2009 2 15 2009 0 632 524971 4818514 87 40
18:00:41 3/24/2009 3 24 2009 18 634 520592 4818499 200 39
0:00:56 3/14/2011 3 14 2011 0 650 523167 4818508 194 40
16:00:41 3/31/2011 3 31 2011 16 801 521605 4818503 197 40
14:00:48 2/2/2013 2 2 2013 14 679 524250 4818512 124 39
18:00:59 1/2/2013 1 2 2013 18 675 524536 4818513 86 40
10:00:49 3/24/2010 3 24 2010 10 638 521808 4818503 197 40
4:00:37 12/15/2013 12 15 2013 4 909 525195 4818515 87 40
8:00:38 3/17/2010 3 17 2010 8 657 521783 4818503 197 40
18:00:54 2/18/2013 2 18 2013 18 679 523163 4818508 194 40
22:00:53 3/15/2010 3 15 2010 22 647 520847 4818501 199 40
6:01:20 3/6/2012 3 6 2012 6 666 523465 4818509 193 40
22:00:53 12/8/2010 12 8 2010 22 650 523505 4818509 193 40
20:00:53 4/20/2014 4 20 2014 20 908 521338 4818502 198 40
22:00:41 12/18/2009 12 18 2009 22 640 523299 4818509 193 40
4:01:24 1/9/2014 1 9 2014 4 679 523417 4818509 193 40
2:00:18 11/24/2010 11 24 2010 2 641 524462 4818513 86 40
14:00:46 3/16/2013 3 16 2013 14 658 521488 4818503 198 40
22:00:53 1/6/2010 1 6 2010 22 638 521723 4818503 197 40
6:00:49 12/21/2013 12 21 2013 6 911 525182 4818516 87 40
4:00:50 1/25/2010 1 25 2010 4 633 523466 4818509 193 40
10:00:26 3/22/2008 3 22 2008 10 632 521647 4818503 197 40
2:00:43 3/31/2008 3 31 2008 2 632 523435 4818509 193 40
0:01:15 12/29/2009 12 29 2009 0 640 522036 4818505 196 40
12:00:56 4/16/2011 4 16 2011 12 663 522732 4818507 195 40
16:00:20 4/5/2011 4 5 2011 16 658 526569 4818521 83 40
0:00:54 1/3/2010 1 3 2010 0 638 524296 4818513 124 39
4:00:54 2/24/2010 2 24 2010 4 640 523515 4818510 193 40
18:00:53 1/9/2014 1 9 2014 18 679 523877 4818511 192 40
2:00:41 2/14/2010 2 14 2010 2 640 523301 4818509 193 40
4:00:55 3/20/2011 3 20 2011 4 801 521587 4818504 198 40
2:00:53 2/12/2011 2 12 2011 2 639 523450 4818510 193 40
14:00:53 2/14/2011 2 14 2011 14 639 526034 4818519 84 40
22:00:50 2/1/2010 2 1 2010 22 638 523191 4818509 194 40
4:01:17 4/3/2014 4 3 2014 4 679 525032 4818516 87 40
8:00:53 3/3/2014 3 3 2014 8 908 523562 4818510 193 40
18:00:56 12/8/2012 12 8 2012 18 671 526396 4818521 84 40
12:00:47 12/16/2010 12 16 2010 12 647 521474 4818503 198 40
22:00:44 3/28/2008 3 28 2008 22 633 523509 4818510 193 40
12:00:18 3/24/2010 3 24 2010 12 657 521153 4818502 199 40
16:00:54 3/27/2012 3 27 2012 16 663 522517 4818507 195 40
8:00:54 12/30/2013 12 30 2013 8 908 523186 4818509 194 40
8:00:42 3/17/2010 3 17 2010 8 641 521887 4818505 197 40
8:00:55 12/28/2010 12 28 2010 8 646 523800 4818511 192 40
0:00:34 12/31/2008 12 31 2008 0 635 522000 4818505 197 40
8:00:42 12/19/2013 12 19 2013 8 914 521472 4818504 198 40



8:00:52 3/30/2008 3 30 2008 8 635 522246 4818506 196 40
6:00:28 4/1/2014 4 1 2014 6 909 521767 4818505 197 40
18:01:16 12/19/2013 12 19 2013 18 907 526350 4818521 84 40
12:00:56 2/10/2010 2 10 2010 12 643 524567 4818514 86 40
18:00:56 3/17/2013 3 17 2013 18 663 522657 4818508 195 40
10:01:13 2/25/2010 2 25 2010 10 640 525487 4818518 88 40
18:00:46 4/8/2012 4 8 2012 18 672 524638 4818515 86 40
10:00:44 12/20/2008 12 20 2008 10 633 525856 4818519 85 40
18:00:56 3/21/2009 3 21 2009 18 642 522370 4818507 196 40
4:00:14 12/31/2009 12 31 2009 4 641 523221 4818510 193 40
6:00:47 2/4/2013 2 4 2013 6 663 523352 4818510 193 40
2:00:54 2/23/2010 2 23 2010 2 643 525324 4818518 88 40
22:00:41 3/13/2011 3 13 2011 22 650 523172 4818510 194 40
6:00:53 3/1/2014 3 1 2014 6 918 524716 4818515 86 40
6:00:54 3/13/2014 3 13 2014 6 679 522127 4818506 196 40
2:00:30 1/31/2011 1 31 2011 2 642 525189 4818517 87 40
10:00:41 1/19/2013 1 19 2013 10 679 521669 4818505 197 40
8:00:43 4/25/2014 4 25 2014 8 917 522416 4818507 195 40
2:00:47 12/29/2009 12 29 2009 2 641 520478 4818501 200 39
18:00:55 2/14/2013 2 14 2013 18 680 523571 4818511 193 40
18:00:54 12/26/2008 12 26 2008 18 632 521472 4818504 198 40
4:00:47 4/11/2011 4 11 2011 4 666 521435 4818504 198 40
10:00:54 3/13/2009 3 13 2009 10 634 521743 4818505 197 40
8:00:30 1/13/2012 1 13 2012 8 663 525580 4818519 88 40
14:00:48 4/1/2009 4 1 2009 14 633 522476 4818508 195 40
10:00:26 4/23/2011 4 23 2011 10 663 521070 4818503 199 40
22:00:53 4/10/2011 4 10 2011 22 666 521426 4818505 198 40
16:00:54 1/2/2014 1 2 2014 16 671 521144 4818504 199 40
0:00:13 3/22/2009 3 22 2009 0 642 522351 4818508 196 40
18:00:30 2/23/2014 2 23 2014 18 907 523789 4818513 192 40
0:00:50 1/31/2011 1 31 2011 0 642 525189 4818518 87 40
8:01:23 1/30/2009 1 30 2009 8 633 524555 4818516 86 40
6:00:33 12/27/2008 12 27 2008 6 632 521698 4818506 197 40
18:01:24 2/13/2010 2 13 2010 18 646 524134 4818514 124 39
10:01:54 2/8/2014 2 8 2014 10 908 525274 4818518 88 40
6:00:41 3/19/2011 3 19 2011 6 658 522026 4818507 196 40
6:00:47 2/24/2010 2 24 2010 6 640 523515 4818512 193 40
8:00:53 2/18/2011 2 18 2011 8 642 525529 4818519 88 40
22:00:33 2/2/2010 2 2 2010 22 633 523561 4818512 193 40
2:00:42 1/19/2010 1 19 2010 2 633 521411 4818505 198 40
22:00:54 2/20/2010 2 20 2010 22 646 525380 4818519 88 40
20:00:54 3/19/2013 3 19 2013 20 677 521392 4818505 198 40
22:00:43 4/10/2009 4 10 2009 22 644 524644 4818516 86 40
2:00:44 1/10/2014 1 10 2014 2 679 523867 4818514 192 40
14:00:54 1/12/2011 1 12 2011 14 650 524373 4818515 124 39
0:00:50 1/10/2014 1 10 2014 0 679 523870 4818514 192 40
8:01:50 2/2/2010 2 2 2010 8 640 523799 4818513 192 40
4:00:47 1/12/2011 1 12 2011 4 801 522660 4818510 195 40
12:00:48 1/22/2011 1 22 2011 12 642 525093 4818518 87 40
18:00:48 1/11/2011 1 11 2011 18 642 525129 4818519 87 40
22:00:53 2/25/2013 2 25 2013 22 666 523517 4818513 193 40
14:00:47 4/18/2012 4 18 2012 14 676 521919 4818507 197 40
22:00:53 3/28/2012 3 28 2012 22 676 523657 4818513 192 40
22:00:53 3/24/2008 3 24 2008 22 636 523487 4818513 193 40



18:00:48 11/21/2010 11 21 2010 18 643 522563 4818510 195 40
0:00:26 1/19/2010 1 19 2010 0 633 521411 4818506 198 40
6:00:54 1/12/2011 1 12 2011 6 801 522662 4818510 195 40
6:01:12 11/24/2013 11 24 2013 6 914 522051 4818508 196 40
20:00:56 3/29/2014 3 29 2014 20 918 525558 4818520 88 40
18:00:41 2/28/2009 2 28 2009 18 637 523646 4818513 192 40
4:00:53 4/25/2011 4 25 2011 4 669 524714 4818517 86 40
0:00:47 2/25/2013 2 25 2013 0 663 523137 4818512 194 40
4:00:26 11/22/2011 11 22 2011 4 662 521736 4818507 197 40
10:00:20 4/28/2011 4 28 2011 10 655 522402 4818509 196 40
8:00:55 12/27/2008 12 27 2008 8 632 521699 4818507 197 40
10:00:23 4/16/2011 4 16 2011 10 663 522477 4818510 195 40
22:00:44 2/7/2013 2 7 2013 22 679 524311 4818516 124 39
12:00:53 12/27/2012 12 27 2012 12 680 521369 4818506 198 40
10:00:42 12/25/2011 12 25 2011 10 658 521531 4818507 198 40
12:00:53 3/16/2009 3 16 2009 12 639 522511 4818510 195 40
12:00:28 11/25/2010 11 25 2010 12 641 521392 4818506 198 40
18:00:43 3/8/2011 3 8 2011 18 650 523228 4818512 193 40
8:00:40 12/29/2009 12 29 2009 8 639 522406 4818509 195 40
22:00:50 3/21/2009 3 21 2009 22 638 522254 4818509 196 40
6:00:43 2/24/2011 2 24 2011 6 657 521991 4818508 197 40
8:00:47 12/22/2008 12 22 2008 8 634 524574 4818517 86 40
22:00:53 1/3/2014 1 3 2014 22 679 520845 4818504 199 40
4:01:11 3/5/2011 3 5 2011 4 654 522062 4818508 196 40
6:00:54 11/28/2010 11 28 2010 6 657 520580 4818504 200 39
2:00:59 12/31/2009 12 31 2009 2 638 523184 4818512 194 40
8:00:58 4/3/2012 4 3 2012 8 657 520925 4818505 199 40
6:00:54 12/7/2010 12 7 2010 6 655 525559 4818521 88 40
10:00:41 3/11/2012 3 11 2012 10 658 521504 4818507 198 40
18:00:56 1/25/2010 1 25 2010 18 633 523498 4818513 193 40
4:00:51 12/31/2009 12 31 2009 4 639 523679 4818514 192 40
0:00:48 3/13/2014 3 13 2014 0 909 522190 4818509 196 40
0:00:41 3/26/2008 3 26 2008 0 636 523440 4818513 193 40
8:00:49 11/17/2010 11 17 2010 8 654 524205 4818516 124 39
16:00:15 3/6/2009 3 6 2009 16 637 523538 4818514 193 40
18:00:53 3/22/2013 3 22 2013 18 677 520816 4818505 199 40
0:00:20 1/7/2010 1 7 2010 0 647 521445 4818507 198 40
2:00:55 1/9/2014 1 9 2014 2 679 523434 4818513 193 40
18:00:47 1/14/2010 1 14 2010 18 646 522363 4818510 196 40
6:00:54 4/25/2011 4 25 2011 6 669 524710 4818518 86 40
18:00:35 2/11/2011 2 11 2011 18 801 523129 4818512 194 40
14:00:54 2/5/2013 2 5 2013 14 680 524763 4818518 86 40
18:00:48 1/17/2011 1 17 2011 18 638 523500 4818514 193 40
22:00:48 12/17/2013 12 17 2013 22 909 524659 4818518 86 40
10:00:43 4/11/2011 4 11 2011 10 659 522203 4818510 196 40
16:00:44 2/10/2010 2 10 2010 16 643 524569 4818518 86 40
18:00:48 3/28/2011 3 28 2011 18 669 524979 4818519 87 40
8:00:23 4/17/2011 4 17 2011 8 661 522136 4818509 196 40
16:00:27 12/28/2012 12 28 2012 16 680 521871 4818509 197 40
4:00:56 4/21/2010 4 21 2010 4 639 524734 4818519 86 40
2:01:00 3/24/2009 3 24 2009 2 647 522371 4818510 196 40
2:00:44 12/29/2013 12 29 2013 2 658 522882 4818512 194 40
22:00:53 2/21/2014 2 21 2014 22 908 523411 4818514 193 40
8:00:54 12/4/2012 12 4 2012 8 670 525770 4818523 85 40



0:00:15 12/26/2009 12 26 2009 0 646 522750 4818512 195 40
6:00:44 3/5/2011 3 5 2011 6 647 522016 4818509 196 40
18:00:48 2/13/2010 2 13 2010 18 639 524427 4818518 86 40
20:00:41 12/22/2012 12 22 2012 20 663 522369 4818511 196 40
0:00:49 1/13/2010 1 13 2010 0 646 522900 4818512 194 40
10:01:12 12/27/2010 12 27 2010 10 646 523593 4818515 193 40
14:00:53 12/28/2012 12 28 2012 14 680 521870 4818509 197 40
12:00:55 1/1/2013 1 1 2013 12 671 521873 4818509 197 40
18:00:53 3/27/2014 3 27 2014 18 916 526403 4818525 84 40
18:00:54 2/5/2011 2 5 2011 18 801 523303 4818514 193 40
18:00:47 3/26/2011 3 26 2011 18 667 525011 4818520 87 40
6:00:53 1/25/2010 1 25 2010 6 633 523470 4818515 193 40
14:00:54 1/10/2012 1 10 2012 14 663 524138 4818517 124 39
18:00:47 3/18/2008 3 18 2008 18 635 523693 4818516 192 40
12:00:41 12/23/2008 12 23 2008 12 633 524225 4818518 124 39
2:00:53 12/31/2009 12 31 2009 2 641 523182 4818514 194 40
12:00:45 1/31/2012 1 31 2012 12 665 521948 4818510 197 40
8:00:31 12/28/2009 12 28 2009 8 647 521319 4818508 198 40
14:01:08 2/28/2014 2 28 2014 14 916 522372 4818511 196 40
10:00:50 2/14/2010 2 14 2010 10 639 524554 4818519 86 40
10:00:23 4/11/2011 4 11 2011 10 658 522276 4818511 196 40
8:00:50 2/3/2011 2 3 2011 8 657 521904 4818510 197 40
16:00:33 1/3/2011 1 3 2011 16 639 521280 4818508 198 40
12:00:56 2/17/2013 2 17 2013 12 666 526120 4818525 84 40
20:01:12 3/19/2013 3 19 2013 20 679 521436 4818509 198 40
16:00:17 3/25/2008 3 25 2008 16 631 523007 4818514 194 40
0:00:27 12/29/2013 12 29 2013 0 679 523478 4818516 193 40
0:00:53 1/25/2010 1 25 2010 0 633 523464 4818516 193 40
14:00:42 2/10/2010 2 10 2010 14 643 524564 4818519 86 40
20:00:29 2/21/2014 2 21 2014 20 907 523427 4818515 193 40
4:00:52 12/31/2009 12 31 2009 4 644 523668 4818516 192 40
4:00:51 3/5/2011 3 5 2011 4 641 521953 4818511 197 40
18:00:41 3/23/2009 3 23 2009 18 647 522728 4818513 195 40
10:00:48 2/22/2010 2 22 2010 10 638 525816 4818524 85 40
8:00:53 1/9/2011 1 9 2011 8 801 524039 4818518 124 39
22:00:41 3/1/2013 3 1 2013 22 663 523428 4818516 193 40
10:01:12 12/27/2012 12 27 2012 10 680 521372 4818509 198 40
6:00:42 4/15/2012 4 15 2012 6 671 522321 4818512 196 40
2:01:24 4/11/2011 4 11 2011 2 666 521430 4818509 198 40
2:00:54 1/1/2011 1 1 2011 2 801 521099 4818508 199 40
8:00:52 3/1/2014 3 1 2014 8 679 522318 4818512 196 40
12:00:48 2/15/2014 2 15 2014 12 918 526104 4818526 84 40
2:00:42 3/19/2010 3 19 2010 2 640 522799 4818514 195 40
20:00:54 3/3/2012 3 3 2012 20 663 523190 4818515 194 40
14:00:41 1/4/2013 1 4 2013 14 663 524255 4818519 124 39
22:00:30 1/9/2014 1 9 2014 22 679 523866 4818518 192 40
18:00:42 1/20/2011 1 20 2011 18 642 524250 4818519 124 39
0:00:47 4/11/2009 4 11 2009 0 644 524643 4818521 86 40
18:00:23 4/7/2009 4 7 2009 18 642 525745 4818525 85 40
6:00:48 1/8/2010 1 8 2010 6 641 520759 4818508 200 39
4:00:43 12/28/2009 12 28 2009 4 643 521448 4818510 198 40
8:00:41 2/25/2012 2 25 2012 8 665 522033 4818512 196 40
22:00:49 2/2/2011 2 2 2011 22 657 521903 4818511 197 40
18:00:44 12/18/2009 12 18 2009 18 640 523290 4818516 193 40



18:00:57 3/31/2009 3 31 2009 18 645 523666 4818517 192 40
4:00:43 2/26/2010 2 26 2010 4 633 522895 4818515 194 40
6:00:36 2/25/2011 2 25 2011 6 642 523511 4818517 193 40
14:00:48 12/27/2012 12 27 2012 14 680 521367 4818510 198 40
18:00:53 3/12/2009 3 12 2009 18 637 523415 4818517 193 40
8:00:54 1/12/2011 1 12 2011 8 801 522661 4818514 195 40
18:00:47 12/30/2009 12 30 2009 18 644 522711 4818514 195 40
2:00:54 2/24/2010 2 24 2010 2 640 523517 4818517 193 40
16:00:49 3/4/2011 3 4 2011 16 650 522441 4818513 195 40
12:00:36 1/20/2009 1 20 2009 12 633 521438 4818510 198 40
8:00:53 1/25/2010 1 25 2010 8 633 523460 4818517 193 40
18:00:47 2/20/2010 2 20 2010 18 646 525378 4818524 88 40
22:00:11 4/22/2008 4 22 2008 22 636 522405 4818513 196 40
20:00:53 1/9/2014 1 9 2014 20 679 523865 4818518 192 40
16:00:30 2/27/2009 2 27 2009 16 637 523817 4818518 192 40
0:00:38 2/22/2014 2 22 2014 0 907 523425 4818517 193 40
0:00:30 4/4/2011 4 4 2011 0 659 524717 4818521 86 40
2:00:42 2/3/2011 2 3 2011 2 657 521905 4818512 197 40
6:00:50 4/11/2011 4 11 2011 6 666 521428 4818510 198 40
8:00:31 4/11/2011 4 11 2011 8 666 522589 4818514 195 40
10:02:11 2/17/2011 2 17 2011 10 642 525688 4818525 85 40
8:00:23 3/15/2009 3 15 2009 8 633 522259 4818513 196 40
4:00:53 2/20/2010 2 20 2010 4 639 525431 4818524 88 40
0:00:55 3/4/2012 3 4 2012 0 663 523188 4818516 194 40
4:00:48 3/15/2011 3 15 2011 4 650 523197 4818516 194 40
12:00:35 12/25/2013 12 25 2013 12 907 522519 4818514 195 40
8:00:54 2/28/2011 2 28 2011 8 646 522042 4818513 196 40
18:00:48 2/23/2011 2 23 2011 18 647 523152 4818516 194 40
18:00:54 1/31/2010 1 31 2010 18 640 522254 4818513 196 40
2:00:42 11/28/2010 11 28 2010 2 657 520571 4818508 200 39
14:00:48 1/10/2011 1 10 2011 14 801 524758 4818522 86 40
14:00:24 2/17/2013 2 17 2013 14 666 526134 4818527 84 40
4:00:43 1/18/2009 1 18 2009 4 632 520597 4818508 200 39
8:00:41 12/31/2009 12 31 2009 8 646 522845 4818515 194 40
22:00:47 2/21/2014 2 21 2014 22 907 523427 4818517 193 40
16:00:20 2/13/2010 2 13 2010 16 638 524541 4818522 86 40
18:00:48 1/29/2009 1 29 2009 18 633 524672 4818522 86 40
16:00:24 1/31/2012 1 31 2012 16 663 522037 4818513 196 40
18:00:55 3/13/2011 3 13 2011 18 650 523182 4818517 194 40
12:00:56 3/14/2014 3 14 2014 12 914 521727 4818512 197 40
18:01:30 3/24/2010 3 24 2010 18 651 522391 4818514 196 40
16:01:12 2/19/2010 2 19 2010 16 633 525380 4818525 88 40
14:00:23 3/17/2010 3 17 2010 14 657 521985 4818513 197 40
2:00:39 3/14/2011 3 14 2011 2 650 523171 4818517 194 40
8:01:12 3/15/2010 3 15 2010 8 643 521955 4818513 197 40
6:00:53 4/5/2009 4 5 2009 6 637 521471 4818511 198 40
0:00:47 10/27/2008 10 27 2008 0 637 522542 4818515 195 40
22:01:10 12/30/2009 12 30 2009 22 644 522708 4818516 195 40
14:00:55 12/20/2013 12 20 2013 14 911 524345 4818521 124 39
6:00:47 2/3/2011 2 3 2011 6 657 521906 4818513 197 40
12:00:43 3/27/2014 3 27 2014 12 914 521847 4818513 197 40
6:00:53 3/20/2013 3 20 2013 6 663 521501 4818512 198 40
14:00:33 3/12/2010 3 12 2010 14 639 521393 4818511 198 40
6:00:22 2/24/2011 2 24 2011 6 639 522054 4818514 196 40



4:00:56 2/24/2011 2 24 2011 4 657 521995 4818513 197 40
0:00:53 3/20/2013 3 20 2013 0 679 521439 4818512 198 40
6:02:56 3/31/2012 3 31 2012 6 676 524555 4818522 86 40
0:00:50 2/22/2014 2 22 2014 0 908 523394 4818518 193 40
8:01:17 4/7/2010 4 7 2010 8 639 524180 4818521 124 39
8:00:42 1/1/2011 1 1 2011 8 801 521100 4818511 199 40
10:00:44 4/5/2008 4 5 2008 10 633 522631 4818516 195 40
14:00:21 2/13/2009 2 13 2009 14 632 524720 4818523 86 40
18:01:11 3/17/2010 3 17 2010 18 650 523189 4818518 194 40
22:00:52 12/9/2013 12 9 2013 22 917 523364 4818518 193 40
18:00:53 4/21/2011 4 21 2011 18 667 526017 4818528 84 40
12:00:53 11/24/2010 11 24 2010 12 638 521785 4818513 197 40
4:00:49 12/24/2008 12 24 2008 4 637 525441 4818526 88 40
6:00:48 1/30/2009 1 30 2009 6 633 524555 4818523 86 40
12:00:43 2/8/2014 2 8 2014 12 908 525254 4818525 88 40
10:01:15 5/1/2008 5 1 2008 10 634 522466 4818516 195 40
8:00:54 1/21/2010 1 21 2010 8 644 524912 4818524 87 40
4:00:53 2/6/2013 2 6 2013 4 675 524492 4818523 86 40
4:00:39 12/22/2013 12 22 2013 4 911 525441 4818526 88 40
4:00:47 4/5/2009 4 5 2009 4 637 521472 4818512 198 40
4:00:47 2/4/2011 2 4 2011 4 801 523108 4818518 194 40
16:00:55 3/15/2014 3 15 2014 16 679 522034 4818514 196 40
16:00:48 2/4/2009 2 4 2009 16 637 524247 4818522 124 39
10:00:53 4/4/2014 4 4 2014 10 914 521470 4818513 198 40
18:00:30 3/23/2009 3 23 2009 18 634 522091 4818515 196 40
0:01:17 12/18/2012 12 18 2012 0 675 525357 4818526 88 40
18:01:42 1/1/2011 1 1 2011 18 657 520649 4818510 200 39
6:00:47 3/20/2011 3 20 2011 6 655 521724 4818513 197 40
18:00:48 3/16/2009 3 16 2009 18 644 523491 4818519 193 40
6:00:55 2/8/2011 2 8 2011 6 655 525385 4818526 88 40
4:00:56 12/1/2010 12 1 2010 4 646 523485 4818520 193 40
18:00:56 4/3/2010 4       3       2010    18      644     525802  4818528 85      40
6:00:31 11/23/2011      11      23      2011    6       665     521434  4818513 198     40
2:00:47 4/15/2011       4       15      2011    2       655     524996  4818525 87      40
22:00:55        3/13/2010       3       13      2010    22      650     524421  4818523 86      40
2:00:56 5/2/2011        5       2       2011    2       654     525738  4818528 85      40
6:00:25 12/1/2010       12      1       2010    6       646     523489  4818520 193     40
4:00:53 3/22/2014       3       22      2014    4       916     525871  4818529 85      40
4:00:41 1/1/2011        1       1       2011    4       801     521107  4818512 199     40
18:00:39        3/21/2009       3       21      2009    18      638     522251  4818516 196     40
16:00:18        1/30/2009       1       30      2009    16      632     521263  4818512 198     40
6:01:12 3/25/2010       3       25      2010    6       643     521647  4818514 197     40
8:00:56 3/15/2009       3       15      2009    8       638     521955  4818515 197     40
10:00:56        12/30/2009      12      30      2009    10      644     522051  4818515 196     40
2:00:47 3/29/2012       3       29      2012    2       670     523396  4818520 193     40
2:00:48 2/11/2010       2       11      2010    2       646     523310  4818519 193     40
12:00:47        12/21/2010      12      21      2010    12      638     521594  4818514 198     40
10:00:49        11/29/2010      11      29      2010    10      654     521678  4818514 197     40
6:00:59 12/18/2013      12      18      2013    6       907     525376  4818527 88      40
10:00:53        1/20/2009       1       20      2009    10      633     521434  4818513 198     40
12:00:56        4/16/2011       4       16      2011    12      661     522535  4818517 195     40
10:00:53        1/1/2013        1       1       2013    10      671     521877  4818515 197     40
6:00:41 3/19/2010       3       19      2010    6       640     522795  4818518 195     40
2:00:41 2/24/2011       2       24      2011    2       657     521996  4818515 197     40



8:00:54 12/30/2013      12      30      2013    8       911     523183  4818519 194     40
18:00:53        4/6/2012        4       6       2012    18      679     526215  4818530 84      40
12:00:44        3/27/2008       3       27      2008    12      635     521734  4818514 197     40
18:00:54        3/31/2009       3       31      2009    18      642     523768  4818521 192     40
22:00:47        1/1/2011        1       1       2011    22      657     520658  4818511 200     39
20:00:53        2/25/2013       2       25      2013    20      666     523517  4818521 193     40
2:00:29 1/18/2009       1       18      2009    2       632     520600  4818511 200     39
16:00:54        2/23/2011       2       23      2011    16      650     522539  4818517 195     40
18:00:34        3/18/2011       3       18      2011    18      658     521839  4818515 197     40
16:00:54        1/28/2010       1       28      2010    16      641     521532  4818514 198     40
6:00:24 1/4/2010        1       4       2010    6       641     524575  4818525 86      40
6:00:49 1/26/2011       1       26      2011    6       650     523795  4818522 192     40
2:00:56 1/5/2013        1       5       2013    2       675     524137  4818523 124     39
2:00:25 1/8/2011        1       8       2011    2       657     521679  4818515 197     40
2:00:48 3/12/2009       3       12      2009    2       637     523168  4818520 194     40
16:00:56        2/25/2010       2       25      2010    16      640     525476  4818528 88      40
0:00:42 12/19/2012      12      19      2012    0       680     522605  4818518 195     40
8:01:12 4/11/2011       4       11      2011    8       655     522815  4818519 194     40
4:00:47 2/8/2011        2       8       2011    4       655     525396  4818528 88      40
12:00:48        2/22/2010       2       22      2010    12      646     525862  4818530 85      40
8:00:42 3/24/2010       3       24      2010    8       653     521477  4818514 198     40
10:01:11        12/16/2010      12      16      2010    10      638     521726  4818515 197     40
16:00:54        3/10/2014       3       10      2014    16      679     521575  4818515 198     40
8:00:55 4/12/2009       4       12      2009    8       647     521787  4818516 197     40
22:00:48        12/27/2009      12      27      2009    22      643     521361  4818515 198     40
22:00:53        3/19/2013       3       19      2013    22      679     521434  4818515 198     40
14:00:56        12/27/2010      12      27      2010    14      646     523626  4818522 192     40
2:00:54 4/15/2011       4       15      2011    2       663     524993  4818527 87      40
0:00:41 4/11/2011       4       11      2011    0       666     521423  4818515 198     40
10:00:47        2/20/2010       2       20      2010    10      646     525699  4818530 85      40
4:00:48 3/18/2014       3       18      2014    4       914     522290  4818518 196     40
2:00:53 4/3/2009        4       3       2009    2       648     521519  4818515 198     40
8:00:41 3/5/2009        3       5       2009    8       633     522454  4818518 195     40
22:00:47        3/3/2012        3       3       2012    22      663     523200  4818521 194     40
14:00:55        3/28/2011       3       28      2011    14      655     521906  4818517 197     40
0:01:11 4/13/2012       4       13      2012    0       673     524600  4818526 86      40
14:00:41        1/8/2014        1       8       2014    14      909     525636  4818530 85      40
8:00:47 12/4/2011       12      4       2011    8       801     524679  4818526 86      40
18:00:48        2/28/2014       2       28      2014    18      918     526209  4818532 84      40
2:00:22 1/12/2011       1       12      2011    2       801     522220  4818518 196     40
18:00:53        4/3/2011        4       3       2011    18      663     524720  4818526 86      40
2:00:42 2/19/2011       2       19      2011    2       646     523512  4818522 193     40
18:00:42        3/1/2010        3       1       2010    18      647     522170  4818518 196     40
6:00:46 12/12/2012      12      12      2012    6       675     525903  4818531 85      40
4:00:15 3/18/2009       3       18      2009    4       633     521766  4818516 197     40
8:00:20 3/30/2008       3       30      2008    8       636     522284  4818518 196     40
0:00:54 1/12/2011       1       12      2011    0       801     522219  4818518 196     40
6:00:46 1/17/2011       1       17      2011    6       647     522838  4818520 194     40
2:00:26 1/19/2009       1       19      2009    2       632     521290  4818515 198     40
0:00:52 3/29/2013       3       29      2013    0       671     521781  4818517 197     40
12:00:47        4/19/2014       4       19      2014    12      916     521488  4818516 198     40
0:00:52 4/30/2011       4       30      2011    0       664     525768  4818531 85      40
4:00:54 2/3/2011        2       3       2011    4       657     521906  4818517 197     40
16:00:57        2/15/2014       2       15      2014    16      918     525904  4818531 85      40



12:00:23        1/7/2011        1       7       2011    12      650     522245  4818518 196     40
12:00:54        2/20/2012       2       20      2012    12      658     521830  4818517 197     40
0:00:53 2/26/2013       2       26      2013    0       666     523514  4818523 193     40
0:00:16 2/3/2011        2       3       2011    0       657     521912  4818517 197     40
8:00:47 4/4/2010        4       4       2010    8       638     522605  4818520 195     40
10:00:47        4/5/2011        4       5       2011    10      647     521546  4818516 198     40
16:00:42        4/26/2011       4       26      2011    16      664     524414  4818526 86      40
2:00:53 2/1/2011        2       1       2011    2       801     523108  4818522 194     40
8:00:53 2/23/2010       2       23      2010    8       639     525874  4818532 85      40
12:00:24        2/9/2010        2       9       2010    12      633     525515  4818530 88      40
14:00:37        4/26/2011       4       26      2011    14      664     524446  4818526 86      40
0:00:48 3/19/2011       3       19      2011    0       668     521741  4818517 197     40
0:00:44 12/19/2009      12      19      2009    0       640     523301  4818522 193     40
0:00:43 1/1/2011        1       1       2011    0       801     521109  4818515 199     40
22:00:54        1/4/2014        1       4       2014    22      909     523524  4818523 193     40
6:01:09 11/5/2010       11      5       2010    6       639     524591  4818527 86      40
0:00:53 12/23/2009      12      23      2009    0       644     522575  4818520 195     40
6:01:13 1/20/2010       1       20      2010    6       643     524336  4818526 124     39
8:00:54 3/19/2012       3       19      2012    8       663     522033  4818518 196     40
0:00:28 2/24/2010       2       24      2010    0       640     523700  4818524 192     40
14:00:20        3/27/2008       3       27      2008    14      635     521415  4818516 198     40
8:00:51 4/17/2011       4       17      2011    8       655     524733  4818528 86      40
20:00:47        3/4/2012        3       4       2012    20      666     523192  4818522 194     40
18:00:48        3/14/2012       3       14      2012    18      663     524295  4818526 124     39
18:00:49        1/18/2010       1       18      2010    18      644     525449  4818531 88      40
14:00:20        2/20/2012       2       20      2012    14      658     521794  4818518 197     40
6:01:11 12/22/2013      12      22      2013    6       911     525467  4818531 88      40
22:00:48        2/18/2013       2       18      2013    22      679     523111  4818522 194     40
10:00:53        1/1/2011        1       1       2011    10      642     523199  4818523 194     40
22:00:24        1/7/2011        1       7       2011    22      650     522216  4818519 196     40
0:00:54 1/30/2009       1       30      2009    0       633     524672  4818528 86      40
8:00:21 12/22/2008      12      22      2008    8       632     521724  4818518 197     40
12:00:54        2/10/2012       2       10      2012    12      665     525581  4818531 88      40
2:00:53 3/20/2013       3       20      2013    2       679     521437  4818517 198     40
18:00:53        1/7/2011        1       7       2011    18      646     521680  4818518 197     40
2:00:47 3/17/2012       3       17      2012    2       663     522182  4818519 196     40
8:00:54 3/31/2012       3       31      2012    8       681     521383  4818517 198     40
6:00:54 1/24/2010       1       24      2010    6       641     520591  4818514 200     39
14:00:41        3/11/2012       3       11      2012    14      658     521525  4818517 198     40
12:00:29        4/11/2011       4       11      2011    12      658     522234  4818520 196     40
18:00:50        3/30/2011       3       30      2011    18      668     523938  4818526 192     40
6:00:49 3/18/2009       3       18      2009    6       633     521782  4818518 197     40
8:00:58 1/16/2014       1       16      2014    8       907     523248  4818523 193     40
20:00:23        2/27/2012       2       27      2012    20      666     523426  4818524 193     40
18:00:43        3/11/2012       3       11      2012    18      663     523568  4818524 193     40
16:00:33        1/8/2011        1       8       2011    16      647     524309  4818527 124     39
0:00:55 4/30/2011       4       30      2011    0       666     525769  4818532 85      40
12:00:53        4/12/2012       4       12      2012    12      676     525789  4818533 85      40
6:00:40 11/27/2010      11      27      2010    6       654     525373  4818531 88      40
0:00:53 12/27/2012      12      27      2012    0       680     521314  4818517 198     40
6:00:54 4/3/2009        4       3       2009    6       648     521529  4818518 198     40
4:00:42 1/28/2011       1       28      2011    4       654     521764  4818519 197     40
2:00:53 12/29/2013      12      29      2013    2       679     523478  4818524 193     40
10:00:54        4/4/2010        4       4       2010    10      638     522563  4818521 195     40



22:00:23        1/25/2010       1       25      2010    22      633     523490  4818524 193     40
18:00:51        1/7/2011        1       7       2011    18      657     521664  4818518 197     40
4:00:44 2/16/2011       2       16      2011    4       650     523244  4818524 193     40
2:01:30 2/5/2013        2       5       2013    2       680     523256  4818524 193     40
12:00:54        3/15/2010       3       15      2010    12      646     521916  4818519 197     40
10:00:47        3/16/2009       3       16      2009    10      639     522439  4818521 195     40
0:00:50 2/23/2010       2       23      2010    0       639     525835  4818533 85      40
6:00:43 11/26/2010      11      26      2010    6       641     521397  4818518 198     40
6:00:49 2/4/2011        2       4       2011    6       801     523106  4818523 194     40
22:00:53        12/29/2009      12      29      2009    22      641     520782  4818516 200     39
12:00:11        3/27/2008       3       27      2008    12      633     521742  4818519 197     40
22:00:54        3/8/2010        3       8       2010    22      644     525606  4818532 88      40
18:00:42        3/26/2009       3       26      2009    18      633     521177  4818517 199     40
2:00:54 2/4/2011        2       4       2011    2       801     523107  4818523 194     40
8:00:41 4/4/2014        4       4       2014    8       914     521436  4818518 198     40
0:00:49 1/8/2011        1       8       2011    0       657     521675  4818519 197     40
10:00:48        3/26/2014       3       26      2014    10      914     521667  4818519 197     40
8:00:48 12/12/2012      12      12      2012    8       677     524648  4818529 86      40
8:00:55 4/5/2011        4       5       2011    8       654     524159  4818527 124     39
12:00:55        2/2/2011        2       2       2011    12      655     525594  4818533 88      40
16:00:53        4/26/2011       4       26      2011    16      667     525285  4818532 88      40
6:00:24 4/2/2011        4       2       2011    6       668     522616  4818522 195     40
22:00:43        3/16/2012       3       16      2012    22      663     522181  4818521 196     40
14:00:48        4/11/2011       4       11      2011    14      665     522221  4818521 196     40
14:00:48        2/23/2011       2       23      2011    14      801     522309  4818521 196     40
4:00:24 3/19/2010       3       19      2010    4       640     522800  4818523 195     40
2:00:43 3/28/2011       3       28      2011    2       660     524346  4818528 124     39
16:00:54        1/7/2010        1       7       2010    16      643     521281  4818518 198     40
14:00:47        3/1/2014        3       1       2014    14      917     521702  4818519 197     40
6:00:42 3/18/2010       3       18      2010    6       801     522216  4818521 196     40
12:00:26        4/16/2011       4       16      2011    12      641     522699  4818522 195     40
14:00:47        12/30/2009      12      30      2009    14      644     522030  4818520 196     40
22:01:13        3/4/2012        3       4       2012    22      666     523193  4818524 194     40
12:00:21        4/11/2011       4       11      2011    12      659     522213  4818521 196     40
2:00:23 1/6/2014        1       6       2014    2       911     525399  4818532 88      40
14:00:41        3/1/2011        3       1       2011    14      639     523768  4818526 192     40
2:00:53 12/27/2012      12      27      2012    2       680     521319  4818518 198     40
10:00:53        3/11/2012       3       11      2012    10      665     521465  4818519 198     40
22:00:48        3/28/2013       3       28      2013    22      671     521773  4818520 197     40
10:00:44        2/22/2010       2       22      2010    10      640     525766  4818534 85      40
10:00:48        3/12/2010       3       12      2010    10      646     521392  4818518 198     40
18:00:52        3/30/2009       3       30      2009    18      638     521743  4818520 197     40
18:00:32        3/1/2013        3       1       2013    18      663     523409  4818525 193     40
20:00:20        4/18/2014       4       18      2014    20      913     524304  4818529 124     39
0:00:50 2/19/2013       2       19      2013    0       679     523108  4818524 194     40
18:00:23        4/22/2009       4       22      2009    18      639     523291  4818525 193     40
20:00:54        4/6/2014        4       6       2014    20      907     522546  4818523 195     40
12:00:54        1/1/2013        1       1       2013    12      680     522032  4818521 196     40
4:01:11 12/12/2012      12      12      2012    4       675     525903  4818535 85      40
14:00:38        1/11/2009       1       11      2009    14      632     523951  4818528 192     40
22:00:47        1/29/2009       1       29      2009    22      633     524669  4818530 86      40
18:00:57        2/15/2011       2       15      2011    18      639     525380  4818533 88      40
18:00:54        2/22/2009       2       22      2009    18      632     523897  4818527 192     40
0:00:55 1/21/2011       1       21      2011    0       638     524075  4818528 124     39



0:00:54 3/9/2010        3       9       2010    0       644     525609  4818534 88      40
10:00:47        2/14/2009       2       14      2009    10      634     525051  4818532 87      40
0:00:49 1/14/2014       1       14      2014    0       909     523123  4818525 194     40
12:00:41        3/12/2010       3       12      2010    12      638     521443  4818519 198     40
10:00:54        4/9/2011        4       9       2011    10      668     522016  4818521 196     40
18:00:30        3/21/2011       3       21      2011    18      664     524650  4818530 86      40
16:00:33        3/24/2011       3       24      2011    16      661     522516  4818523 195     40
0:00:44 1/5/2013        1       5       2013    0       665     524167  4818529 124     39
14:00:41        4/4/2009        4       4       2009    14      639     521189  4818519 199     40
8:00:47 3/29/2012       3       29      2012    8       680     522183  4818522 196     40
18:00:48        2/21/2014       2       21      2014    18      908     523392  4818526 193     40
14:00:39        12/9/2011       12      9       2011    14      801     520760  4818517 200     39
8:00:36 1/4/2012        1       4       2012    8       665     526055  4818536 84      40
4:00:53 3/29/2012       3       29      2012    4       670     523399  4818526 193     40
0:00:41 3/17/2012       3       17      2012    0       663     522181  4818522 196     40
10:00:54        1/20/2010       1       20      2010    10      640     526169  4818536 84      40
14:00:20        2/7/2013        2       7       2013    14      663     524383  4818530 124     39
18:00:43        1/8/2011        1       8       2011    18      801     523925  4818528 192     40
6:00:45 3/14/2011       3       14      2011    6       650     523194  4818526 194     40
2:00:43 2/16/2011       2       16      2011    2       650     523236  4818526 193     40
12:00:45        2/12/2014       2       12      2014    12      908     525456  4818534 88      40
12:00:53        2/18/2010       2       18      2010    12      638     524189  4818529 124     39
8:00:47 3/13/2010       3       13      2010    8       646     521759  4818521 197     40
6:00:43 4/15/2010       4       15      2010    6       640     525595  4818535 88      40
18:00:53        2/11/2009       2       11      2009    18      637     525697  4818535 85      40
22:00:30        12/20/2008      12      20      2008    22      632     521702  4818521 197     40
4:00:53 4/3/2009        4       3       2009    4       648     521531  4818520 198     40
8:00:53 4/7/2009        4       7       2009    8       647     521917  4818522 197     40
18:00:53        3/12/2014       3       12      2014    18      909     522513  4818524 195     40
22:00:48        1/7/2011        1       7       2011    22      657     521669  4818521 197     40
2:00:35 12/1/2010       12      1       2010    2       646     523477  4818527 193     40
16:00:41        2/19/2014       2       19      2014    16      909     522406  4818523 195     40
16:01:14        1/11/2009       1       11      2009    16      632     523955  4818529 192     40
0:00:47 4/12/2010       4       12      2010    0       639     522763  4818525 195     40
8:01:48 2/20/2011       2       20      2011    8       638     521853  4818522 197     40
0:00:47 12/22/2013      12      22      2013    0       911     525401  4818534 88      40
0:01:24 5/1/2010        5       1       2010    0       656     524374  4818530 124     39
14:00:48        3/30/2009       3       30      2009    14      633     521997  4818522 197     40
18:00:48        4/3/2011        4       3       2011    18      654     525795  4818536 85      40
16:00:54        3/17/2010       3       17      2010    16      657     521964  4818522 197     40
6:00:54 12/17/2012      12      17      2012    6       675     525486  4818535 88      40
8:00:53 12/30/2009      12      30      2009    8       644     522554  4818524 195     40
20:00:48        4/25/2013       4       25      2013    20      677     521894  4818522 197     40
8:00:45 3/16/2014       3       16      2014    8       909     522549  4818524 195     40
18:00:54        1/29/2011       1       29      2011    18      801     523521  4818528 193     40
6:00:32 3/19/2011       3       19      2011    6       665     521847  4818522 197     40
8:01:17 2/18/2009 2 18 2009 8 632 525833 4818536 85 40
8:00:54 3/16/2010 3 16 2010 8 641 521841 4818522 197 40
18:00:55 3/4/2012 3 4 2012 18 666 523188 4818527 194 40
2:00:43 1/5/2013 1 5 2013 2 665 524161 4818530 124 39
14:00:26 3/11/2012 3 11 2012 14 665 521471 4818521 198 40
12:00:43 1/29/2014 1 29 2014 12 909 521457 4818521 198 40
8:01:24 4/18/2011 4 18 2011 8 669 524178 4818530 124 39
0:00:47 3/4/2013 3 4 2013 0 671 523534 4818528 193 40



0:00:54 3/25/2010 3 25 2010 0 640 522633 4818525 195 40
12:00:48 2/25/2009 2 25 2009 12 633 521506 4818521 198 40
14:00:56 11/29/2010 11 29 2010 14 646 523983 4818530 192 40
0:00:54 4/28/2009 4 28 2009 0 644 523546 4818528 193 40
10:00:55 3/22/2010 3 22 2010 10 639 522201 4818524 196 40
0:00:53 4/15/2010 4 15 2010 0 640 525597 4818536 88 40
18:00:54 2/2/2010 2 2 2010 18 633 523614 4818529 192 40
14:00:56 4/25/2012 4 25 2012 14 657 521468 4818521 198 40
18:00:42 2/22/2012 2 22 2012 18 658 523080 4818527 194 40
18:00:58 12/31/2012 12 31 2012 18 674 521264 4818521 198 40
2:00:47 2/26/2010 2 26 2010 2 633 522914 4818526 194 40
12:00:27 1/4/2009 1 4 2009 12 633 522168 4818524 196 40
18:00:33 3/24/2008 3 24 2008 18 631 523468 4818528 193 40
10:00:53 2/17/2011 2 17 2011 10 801 525674 4818536 85 40
18:00:24 1/7/2011 1 7 2011 18 657 521680 4818522 197 40
12:00:16 2/26/2013 2 26 2013 12 663 525811 4818537 85 40
8:00:44 4/29/2011 4 29 2011 8 654 521788 4818523 197 40
2:00:57 12/29/2012 12 29 2012 2 679 522799 4818526 195 40
18:00:47 2/11/2011 2 11 2011 18 801 523259 4818528 193 40
14:00:32 11/29/2010 11 29 2010 14 643 523989 4818530 192 40
16:00:47 4/11/2011 4 11 2011 16 658 522212 4818524 196 40
4:00:40 2/24/2014 2 24 2014 4 918 524009 4818530 192 40
22:00:53 12/21/2009 12 21 2009 22 639 521127 4818521 199 40
18:00:27 1/30/2011 1 30 2011 18 650 523958 4818530 192 40
6:01:11 12/18/2013 12 18 2013 6 911 525466 4818536 88 40
14:00:56 12/29/2010 12 29 2010 14 642 523746 4818530 192 40
20:00:54 2/18/2013 2 18 2013 20 679 523094 4818527 194 40
8:00:32 2/14/2014 2 14 2014 8 907 525473 4818536 88 40
0:00:47 3/19/2011 3 19 2011 0 801 521849 4818523 197 40
12:00:41 3/11/2012 3 11 2012 12 658 521524 4818522 198 40
14:00:21 1/28/2010 1 28 2010 14 641 521533 4818523 198 40
0:00:54 4/30/2011 4 30 2011 0 655 520909 4818521 199 40
8:01:16 2/9/2011 2 9 2011 8 638 524043 4818531 124 39
4:00:23 12/26/2008 12 26 2008 4 637 524147 4818531 124 39
2:00:54 1/1/2014 1 1 2014 2 916 523186 4818528 194 40
12:00:23 1/7/2010 1 7 2010 12 644 521791 4818524 197 40
8:00:44 12/12/2011 12 12 2011 8 659 524243 4818532 124 39
8:00:56 1/19/2010 1 19 2010 8 633 521393 4818522 198 40
2:00:54 4/4/2011 4 4 2011 2 668 525013 4818535 87 40
14:00:44 3/28/2011 3 28 2011 14 663 521967 4818524 197 40
22:00:54 4/29/2011 4 29 2011 22 655 520911 4818521 199 40
18:00:18 12/21/2009 12 21 2009 18 638 521317 4818522 198 40
8:00:55 3/12/2011 3 12 2011 8 655 522291 4818525 196 40
20:00:05 3/6/2013 3 6 2013 20 663 523166 4818528 194 40
18:00:44 4/4/2011 4 4 2011 18 664 525730 4818538 85 40
8:00:43 4/17/2011 4 17 2011 8 664 525733 4818538 85 40
16:00:49 2/10/2009 2 10 2009 16 633 523688 4818530 192 40
14:00:44 1/4/2009 1 4 2009 14 633 522068 4818525 196 40
10:00:53 3/30/2008 3 30 2008 10 632 522156 4818525 196 40
18:00:39 4/21/2011 4 21 2011 18 668 526297 4818540 84 40
22:01:02 1/18/2010 1 18 2010 22 644 525453 4818537 88 40
10:00:56 3/17/2014 3 17 2014 10 907 522180 4818525 196 40
2:00:54 11/26/2011 11 26 2011 2 667 523307 4818529 193 40
16:00:54 4/17/2012 4 17 2012 16 670 524436 4818533 86 40



12:00:25 3/7/2009 3 7 2009 12 633 521167 4818522 199 40
10:01:07 2/5/2011 2 5 2011 10 647 521309 4818523 198 40
2:00:23 4/5/2012 4 5 2012 2 658 520631 4818521 200 39
16:01:06 12/27/2013 12 27 2013 16 914 520724 4818521 200 39
12:00:55 3/26/2014 3 26 2014 12 679 521687 4818524 197 40
18:00:24 3/26/2009 3 26 2009 18 639 521430 4818523 198 40
14:00:43 2/13/2010 2 13 2010 14 647 524165 4818533 124 39
8:01:42 4/15/2009 4 15 2009 8 643 524329 4818533 124 39
12:00:52 4/14/2009 4 14 2009 12 642 526685 4818542 83 40
0:00:56 3/29/2012 3 29 2012 0 670 523394 4818530 193 40
12:00:27 12/30/2009 12 30 2009 12 644 522052 4818526 196 40
18:00:50 3/16/2009 3 16 2009 18 645 523592 4818531 193 40
14:00:48 3/15/2010 3 15 2010 14 646 521920 4818525 197 40
20:00:47 1/4/2014 1 4 2014 20 909 523524 4818531 193 40
4:00:43 4/15/2010 4 15 2010 4 640 525595 4818538 88 40
14:00:43 2/18/2010 2 18 2010 14 638 524178 4818533 124 39
16:00:39 3/2/2009 3 2 2009 16 633 522217 4818526 196 40
14:01:10 2/6/2013 2 6 2013 14 679 524059 4818533 124 39
16:00:47 2/3/2012 2 3 2012 16 663 524673 4818535 86 40
12:00:25 2/8/2009 2 8 2009 12 633 524474 4818534 86 40
16:00:53 2/15/2011 2 15 2011 16 654 522649 4818528 195 40
6:01:12 4/22/2011 4 22 2011 6 666 526485 4818542 83 40
12:00:54 1/12/2014 1 12 2014 12 907 524619 4818535 86 40
6:00:36 1/19/2010 1 19 2010 6 633 521393 4818524 198 40
2:00:55 3/7/2014 3 7 2014 2 913 526775 4818543 83 40
14:00:42 2/26/2013 2 26 2013 14 663 525809 4818539 85 40
18:01:12 2/11/2009 2 11 2009 18 633 525498 4818538 88 40
18:00:47 2/5/2009 2 5 2009 18 637 525237 4818537 88 40
22:00:49 4/3/2011 4 3 2011 22 659 524742 4818535 86 40
22:00:53 2/11/2011 2 11 2011 22 801 523315 4818530 193 40
2:00:57 12/1/2010 12 1 2010 2 639 523490 4818531 193 40
18:01:09 4/7/2011 4 7 2011 18 662 524381 4818534 124 39
18:00:28 12/28/2013 12 28 2013 18 671 521964 4818526 197 40
4:00:54 3/21/2011 3 21 2011 4 668 521555 4818525 198 40
4:00:55 3/14/2011 3 14 2011 4 650 523191 4818530 194 40
10:00:54 3/1/2013 3 1 2013 10 679 522171 4818527 196 40
14:00:47 4/11/2011 4 11 2011 14 658 522219 4818527 196 40
6:00:49 12/26/2008 12 26 2008 6 637 524152 4818534 124 39
10:00:23 4/8/2014 4 8 2014 10 914 521477 4818525 198 40
2:00:13 3/20/2011 3 20 2011 2 664 521565 4818525 198 40
18:00:29 3/31/2014 3 31 2014 18 907 521435 4818525 198 40
6:00:49 2/24/2014 2 24 2014 6 918 524009 4818533 192 40
14:00:53 1/26/2011 1 26 2011 14 646 522480 4818528 195 40
10:00:42 3/19/2013 3 19 2013 10 658 522166 4818527 196 40
12:00:33 2/12/2014 2 12 2014 12 907 525299 4818538 88 40
14:00:47 1/29/2010 1 29 2010 14 647 522076 4818527 196 40
14:00:50 12/23/2009 12 23 2009 14 644 523769 4818533 192 40
8:00:56 3/10/2014 3 10 2014 8 908 526061 4818541 84 40
0:00:56 2/7/2010 2 7 2010 0 633 525220 4818538 88 40
8:00:47 3/17/2010 3 17 2010 8 656 521811 4818526 197 40
0:00:47 4/21/2011 4 21 2011 0 669 525931 4818541 85 40
16:00:53 3/18/2008 3 18 2008 16 635 523693 4818532 192 40
12:00:34 12/6/2011 12 6 2011 12 801 521571 4818525 198 40
0:00:54 2/19/2011 2 19 2011 0 646 523526 4818532 193 40



16:00:49 1/28/2011 1 28 2011 16 657 521707 4818526 197 40
18:00:23 3/28/2011 3 28 2011 18 659 525009 4818537 87 40
18:00:31 12/24/2008 12 24 2008 18 633 525416 4818539 88 40
10:01:11 2/20/2012 2 20 2012 10 658 521823 4818526 197 40
18:00:55 4/3/2011 4 3 2011 18 667 525751 4818540 85 40
16:00:47 3/27/2008 3 27 2008 16 635 521414 4818525 198 40
16:00:53 4/11/2011 4 11 2011 16 665 522222 4818528 196 40
12:00:48 3/15/2009 3 15 2009 12 638 521618 4818526 197 40
18:00:54 12/20/2008 12 20 2008 18 632 521703 4818526 197 40
8:00:49 3/8/2010 3 8 2010 8 643 524761 4818537 86 40
0:00:14 4/5/2009 4 5 2009 0 634 521554 4818526 198 40
18:00:53 4/17/2013 4 17 2013 18 671 524600 4818536 86 40
8:00:44 1/28/2011 1 28 2011 8 654 521791 4818526 197 40
6:00:49 1/28/2011 1 28 2011 6 654 521794 4818527 197 40
2:00:56 4/8/2009 4 8 2009 2 633 520569 4818523 200 39
12:00:21 3/30/2008 3 30 2008 12 635 522176 4818528 196 40
16:00:53 4/8/2009 4 8 2009 16 646 522379 4818529 196 40
6:00:21 12/12/2008 12 12 2008 6 633 522788 4818530 195 40
8:00:41 2/4/2011 2 4 2011 8 801 523128 4818531 194 40
18:00:41 3/30/2009 3 30 2009 18 634 521766 4818527 197 40
14:00:59 2/3/2013 2 3 2013 14 680 521278 4818525 198 40
18:03:00 12/31/2012 12 31 2012 18 674 521357 4818525 198 40
12:00:45 1/12/2014 1 12 2014 12 908 524310 4818535 124 39
8:00:24 4/23/2011 4 23 2011 8 663 521038 4818524 199 40
18:00:36 1/13/2009 1 13 2009 18 634 523954 4818534 192 40
18:00:55 2/21/2011 2 21 2011 18 639 523136 4818531 194 40
8:00:54 5/1/2010 5 1 2010 8 640 521400 4818526 198 40
4:00:36 12/23/2009 12 23 2009 4 638 522314 4818529 196 40
18:00:24 4/3/2011 4 3 2011 18 655 524825 4818537 87 40
4:00:35 11/20/2011 11 20 2011 4 658 524316 4818536 124 39
22:00:49 12/24/2008 12 24 2008 22 633 525416 4818540 88 40
8:00:25 12/17/2008 12 17 2008 8 634 524339 4818536 124 39
6:00:41 3/29/2012 3 29 2012 6 670 523394 4818532 193 40
8:00:35 3/5/2011 3 5 2011 8 653 521976 4818528 197 40
14:00:48 3/2/2009 3 2 2009 14 637 523760 4818534 192 40
8:00:56 1/14/2014 1 14 2014 8 909 523152 4818532 194 40
2:00:54 3/20/2011 3 20 2011 2 654 521684 4818527 197 40
16:01:07 3/2/2011 3 2 2011 16 642 523788 4818534 192 40
8:00:46 12/27/2012 12 27 2012 8 680 521259 4818526 198 40
6:00:20 2/18/2009 2 18 2009 6 632 525832 4818542 85 40
4:00:30 11/21/2013 11 21 2013 4 907 525257 4818540 88 40
0:00:47 2/11/2010 2 11 2010 0 646 523308 4818532 193 40
12:00:50 1/13/2012 1 13 2012 12 658 525860 4818542 85 40
4:00:42 4/10/2011 4 10 2011 4 669 521775 4818527 197 40
22:00:56 4/29/2011 4 29 2011 22 654 520959 4818525 199 40
18:00:48 12/24/2009 12 24 2009 18 644 523301 4818533 193 40
6:00:53 4/6/2014 4 6 2014 6 917 525787 4818542 85 40
2:00:39 12/10/2012 12 10 2012 2 670 524856 4818538 87 40
0:00:41 4/9/2014 4 9 2014 0 907 525986 4818542 85 40
4:01:11 2/14/2010 2 14 2010 4 640 523313 4818533 193 40
18:00:53 3/25/2008 3 25 2008 18 636 523443 4818533 193 40
18:00:44 1/14/2009 1 14 2009 18 634 523703 4818534 192 40
2:00:54 1/12/2011 1 12 2011 2 650 524306 4818536 124 39
14:00:43 4/11/2011 4 11 2011 14 659 522223 4818529 196 40



18:00:56 4/22/2012 4 22 2012 18 672 520952 4818525 199 40
12:00:48 3/20/2010 3 20 2010 12 638 521183 4818526 199 40
4:00:42 3/18/2010 3 18 2010 4 801 522212 4818529 196 40
14:00:41 4/19/2014 4 19 2014 14 916 521007 4818526 199 40
4:00:53 1/12/2011 1 12 2011 4 650 524303 4818537 124 39
4:00:53 3/15/2011 3 15 2011 4 655 523241 4818533 193 40
2:00:53 11/27/2010 11 27 2010 2 646 522577 4818531 195 40
6:00:42 1/12/2011 1 12 2011 6 650 524298 4818537 124 39
8:00:59 1/10/2014 1 10 2014 8 907 524072 4818536 124 39
6:00:48 4/8/2009 4 8 2009 6 633 520572 4818524 200 39
0:01:10 2/16/2011 2 16 2011 0 654 523128 4818533 194 40
6:00:55 12/19/2013 12 19 2013 6 914 521482 4818527 198 40
10:00:26 3/9/2012 3 9 2012 10 658 522221 4818530 196 40
10:00:51 5/7/2010 5 7 2010 10 646 522208 4818530 196 40
0:00:42 4/30/2011 4 30 2011 0 654 520963 4818526 199 40
10:00:26 12/19/2012 12 19 2012 10 658 521449 4818527 198 40
8:01:42 3/25/2013 3 25 2013 8 679 521231 4818527 198 40
18:00:22 1/24/2010 1 24 2010 18 633 523491 4818534 193 40
2:00:41 4/4/2011 4 4 2011 2 801 524642 4818538 86 40
8:00:48 1/31/2010 1 31 2010 8 633 522743 4818532 195 40
6:00:53 1/2/2013 1 2 2013 6 675 523475 4818535 193 40
18:00:43 3/16/2010 3 16 2010 18 647 521871 4818529 197 40
18:00:54 3/8/2010 3 8 2010 18 638 526285 4818545 84 40
4:00:50 1/2/2011 1 2 2011 4 657 520621 4818525 200 39
6:00:43 12/25/2011 12 25 2011 6 658 521535 4818528 198 40
10:01:03 2/11/2012 2 11 2012 10 663 525238 4818541 88 40
10:00:42 1/19/2012 1 19 2012 10 663 524766 4818539 86 40
10:00:41 2/25/2009 2 25 2009 10 633 521478 4818528 198 40
14:00:54 12/23/2008 12 23 2008 14 633 524229 4818537 124 39
4:00:53 11/21/2013 11 21 2013 4 909 525725 4818543 85 40
22:00:53 2/5/2009 2 5 2009 22 637 525236 4818541 88 40
2:00:47 1/12/2011 1 12 2011 2 657 522632 4818532 195 40
12:01:11 4/28/2010 4 28 2010 12 644 522681 4818532 195 40
6:00:43 12/31/2008 12 31 2008 6 635 522011 4818530 196 40
10:01:10 2/22/2010 2 22 2010 10 643 525811 4818544 85 40
10:00:48 1/3/2009 1 3 2009 10 634 523952 4818537 192 40
6:00:41 12/18/2012 12 18 2012 6 658 524674 4818539 86 40
2:00:53 3/12/2014 3 12 2014 2 679 521308 4818528 198 40
22:00:55 12/14/2013 12 14 2013 22 909 525474 4818542 88 40
6:00:17 1/2/2011 1 2 2011 6 657 520617 4818526 200 39
10:01:30 3/14/2014 3 14 2014 10 914 521726 4818529 197 40
4:00:44 1/12/2011 1 12 2011 4 657 522630 4818532 195 40
12:00:55 1/28/2011 1 28 2011 12 647 521614 4818529 197 40
14:00:43 12/28/2012 12 28 2012 14 663 521933 4818530 197 40
18:00:25 3/30/2009 3 30 2009 18 633 521767 4818530 197 40
0:00:48 12/8/2011 12 8 2011 0 659 523281 4818535 193 40
8:00:54 3/1/2013 3 1 2013 8 663 524169 4818538 124 39
22:00:50 4/3/2012 4 3 2012 22 657 520745 4818527 200 39
10:00:42 1/1/2012 1 1 2012 10 658 522092 4818531 196 40
16:00:53 4/18/2012 4 18 2012 16 676 522067 4818531 196 40
6:00:56 3/12/2014 3 12 2014 6 914 521807 4818530 197 40
0:00:32 12/26/2008 12 26 2008 0 637 524155 4818538 124 39
12:00:38 4/10/2011 4 10 2011 12 663 522433 4818532 195 40
8:01:06 4/22/2014 4 22 2014 8 913 524591 4818540 86 40



22:00:49 1/13/2009 1 13 2009 22 634 523952 4818537 192 40
12:00:48 2/7/2011 2 7 2011 12 642 525780 4818544 85 40
4:01:17 3/24/2010 3 24 2010 4 657 520761 4818527 200 39
8:00:28 2/14/2010 2 14 2010 8 633 524207 4818538 124 39
4:00:53 4/21/2011 4 21 2011 4 669 525879 4818545 85 40
0:00:21 3/29/2008 3 29 2008 0 633 523549 4818536 193 40
4:00:48 12/29/2012 12 29 2012 4 679 522794 4818534 195 40
18:00:13 2/16/2014 2 16 2014 18 908 524060 4818538 124 39
8:00:43 3/17/2010 3 17 2010 8 639 522119 4818531 196 40
18:00:50 3/2/2010 3 2 2010 18 638 521634 4818530 197 40
18:00:53 3/9/2014 3 9 2014 18 916 525048 4818542 87 40
6:00:30 3/8/2010 3 8 2010 6 643 524762 4818541 86 40
4:00:54 3/12/2014 3 12 2014 4 914 521803 4818530 197 40
6:00:53 2/14/2010 2 14 2010 6 640 523309 4818535 193 40
16:00:54 4/4/2009 4 4 2009 16 639 521179 4818528 199 40
4:00:54 12/10/2012 12 10 2012 4 670 524856 4818541 87 40
8:00:44 1/2/2011 1 2 2011 8 657 520621 4818527 200 39
4:00:56 12/12/2008 12 12 2008 4 633 522803 4818534 195 40
12:00:41 11/25/2010 11 25 2010 12 653 521541 4818530 198 40
2:00:29 12/18/2012 12 18 2012 2 658 525159 4818542 87 40
12:00:49 3/12/2010 3 12 2010 12 639 521431 4818529 198 40
10:00:24 3/12/2010 3 12 2010 10 639 521400 4818529 198 40
22:00:27 3/21/2014 3 21 2014 22 907 524696 4818541 86 40
16:00:51 3/26/2010 3 26 2010 16 746 525895 4818545 85 40
18:01:24 4/12/2012 4 12 2012 18 676 525802 4818545 85 40
22:00:54 1/24/2010 1 24 2010 22 633 523488 4818536 193 40
16:00:55 1/9/2014 1 9 2014 16 679 524082 4818539 124 39
0:00:23 11/27/2010 11 27 2010 0 647 522087 4818532 196 40
8:00:44 11/26/2010 11 26 2010 8 641 521384 4818530 198 40
0:00:54 3/12/2010 3 12 2010 0 644 523102 4818535 194 40
18:00:47 4/14/2009 4 14 2009 18 639 525302 4818543 88 40
10:00:21 4/2/2008 4 2 2008 10 633 522189 4818532 196 40
10:00:54 1/29/2011 1 29 2011 10 654 521616 4818530 197 40
4:00:21 12/19/2013 12 19 2013 4 914 521392 4818530 198 40
22:00:22 4/15/2008 4 15 2008 22 635 520626 4818527 200 39
2:00:53 1/14/2014 1 14 2014 2 916 523012 4818535 194 40
2:00:50 4/10/2012 4 10 2012 2 670 525172 4818543 87 40
6:00:54 3/1/2013 3 1 2013 6 663 524168 4818539 124 39
12:00:42 1/4/2009 1 4 2009 12 634 522105 4818532 196 40
18:00:37 1/29/2009 1 29 2009 18 633 524678 4818541 86 40
22:00:48 12/5/2010 12 5 2010 22 801 523314 4818536 193 40
2:00:54 1/21/2011 1 21 2011 2 801 523965 4818539 192 40
10:00:55 3/22/2010 3 22 2010 10 643 522326 4818533 196 40
4:00:48 4/2/2011 4 2 2011 4 668 522566 4818534 195 40
22:00:54 4/7/2009 4 7 2009 22 639 524152 4818539 124 39
2:00:54 3/19/2011 3 19 2011 2 801 521841 4818532 197 40
10:00:48 3/27/2014 3 27 2014 10 914 521745 4818531 197 40
8:00:55 12/4/2012 12 4 2012 8 675 525952 4818546 85 40
6:01:12 1/31/2011 1 31 2011 6 650 524925 4818542 87 40
10:00:43 4/17/2012 4 17 2012 10 677 524167 4818540 124 39
2:00:48 4/5/2008 4 5 2008 2 634 523005 4818536 194 40
16:00:54 3/1/2014 3 1 2014 16 917 521709 4818531 197 40
8:00:54 3/19/2011 3 19 2011 8 801 521873 4818532 197 40
8:00:56 4/10/2009 4 10 2009 8 647 521842 4818532 197 40



4:00:43 2/24/2011 2 24 2011 4 639 522045 4818532 196 40
6:00:54 2/25/2011 2 25 2011 6 646 523500 4818537 193 40
18:01:42 2/6/2010 2 6 2010 18 640 521557 4818531 198 40
20:00:38 2/4/2013 2 4 2013 20 680 523342 4818537 193 40
2:00:43 12/26/2008 12 26 2008 2 637 524148 4818540 124 39
16:00:48 2/5/2011 2 5 2011 16 654 525520 4818545 88 40
12:00:56 3/27/2014 3 27 2014 12 917 521707 4818531 197 40
18:00:53 4/13/2009 4 13 2009 18 641 524267 4818540 124 39
6:00:43 12/18/2012 12 18 2012 6 677 524678 4818542 86 40
10:00:53 12/28/2009 12 28 2009 10 640 521628 4818531 197 40
18:00:54 1/1/2010 1 1 2010 18 639 525040 4818543 87 40
22:01:10 3/22/2014 3 22 2014 22 917 521815 4818532 197 40
22:00:47 4/12/2012 4 12 2012 22 671 524324 4818541 124 39
6:00:43 4/7/2010 4 7 2010 6 650 522837 4818535 194 40
12:00:48 3/12/2010 3 12 2010 12 646 521386 4818531 198 40
22:00:53 2/11/2009 2 11 2009 22 637 525697 4818546 85 40
8:00:50 3/27/2012 3 27 2012 8 670 521757 4818532 197 40
8:00:41 11/26/2010 11 26 2010 8 647 522200 4818534 196 40
10:00:54 1/1/2013 1 1 2013 10 680 522045 4818533 196 40
18:00:56 3/30/2008 3 30 2008 18 632 523285 4818537 193 40
22:00:56 11/26/2010 11 26 2010 22 647 522031 4818533 196 40
22:00:21 11/27/2010 11 27 2010 22 654 521401 4818531 198 40
6:00:54 3/24/2010 3 24 2010 6 657 520758 4818529 200 39
18:00:50 3/21/2010 3 21 2010 18 746 524309 4818541 124 39
10:00:42 1/6/2009 1 6 2009 10 635 523588 4818538 193 40
12:00:26 2/6/2010 2 6 2010 12 633 525198 4818544 87 40
8:00:56 2/19/2012 2 19 2012 8 665 525396 4818545 88 40
22:00:53 4/4/2009 4 4 2009 22 634 521563 4818532 198 40
20:00:53 4/20/2013 4 20 2013 20 671 524067 4818540 124 39
4:00:41 4/7/2010 4 7 2010 4 650 522834 4818536 194 40
14:00:32 12/20/2013 12 20 2013 14 907 524154 4818541 124 39
18:00:52 5/1/2010 5 1 2010 18 639 523021 4818537 194 40
20:00:47 3/7/2013 3 7 2013 20 663 523210 4818537 193 40
8:00:23 1/10/2014 1 10 2014 8 679 524055 4818540 124 39
22:00:13 12/8/2013 12 8 2013 22 917 525063 4818544 87 40
6:00:48 2/15/2011 2 15 2011 6 801 524732 4818543 86 40
14:00:46 3/31/2014 3 31 2014 14 907 521384 4818532 198 40
0:00:52 3/16/2011 3 16 2011 0 655 523183 4818538 194 40
10:00:53 3/5/2014 3 5 2014 10 909 522338 4818535 196 40
0:00:20 3/28/2012 3 28 2012 0 658 522666 4818536 195 40
22:00:53 3/13/2010 3 13 2010 22 647 524235 4818541 124 39
10:00:56 3/29/2011 3 29 2011 10 654 522415 4818535 195 40
6:00:18 12/22/2008 12 22 2008 6 634 524573 4818543 86 40
2:01:12 1/2/2013 1 2 2013 2 675 523475 4818539 193 40
16:00:48 1/9/2014 1 9 2014 16 907 524156 4818541 124 39
14:00:47 2/9/2010 2 9 2010 14 633 525580 4818547 88 40
4:00:53 1/31/2011 1 31 2011 4 650 524923 4818544 87 40
6:00:54 12/30/2009 12 30 2009 6 644 522552 4818536 195 40
6:00:47 12/23/2012 12 23 2012 6 679 524480 4818543 86 40
6:00:54 12/27/2012 12 27 2012 6 680 521253 4818532 198 40
8:00:56 2/4/2009 2 4 2009 8 637 524712 4818544 86 40
2:00:54 2/4/2009 2 4 2009 2 637 524715 4818544 86 40
12:00:53 12/17/2008 12 17 2008 12 634 523867 4818541 192 40
0:00:29 1/16/2014 1 16 2014 0 908 520977 4818531 199 40



6:00:47 2/16/2011 2 16 2011 6 650 523216 4818538 193 40
2:00:56 3/12/2014 3 12 2014 2 916 525323 4818546 88 40
18:00:33 1/1/2011 1 1 2011 18 657 520734 4818530 200 39
16:00:56 12/20/2013 12 20 2013 16 907 524158 4818542 124 39
10:00:55 3/24/2010 3 24 2010 10 653 521471 4818533 198 40
10:00:42 1/18/2009 1 18 2009 10 633 521547 4818533 198 40
14:00:54 12/22/2012 12 22 2012 14 680 521361 4818532 198 40
4:00:44 2/11/2010 2 11 2010 4 646 523301 4818539 193 40
10:00:48 3/15/2010 3 15 2010 10 643 522030 4818534 196 40
10:00:21 3/19/2013 3 19 2013 10 679 522149 4818535 196 40
4:00:48 1/14/2014 1 14 2014 4 909 523141 4818538 194 40
8:00:53 1/24/2010 1 24 2010 8 641 520594 4818530 200 39
8:00:54 4/5/2012 4 5 2012 8 665 521443 4818533 198 40
4:00:46 4/21/2011 4 21 2011 4 650 525576 4818547 88 40
18:00:47 3/8/2012 3 8 2012 18 658 521210 4818532 198 40
18:00:58 12/9/2012 12 9 2012 18 675 525118 4818546 87 40
16:00:24 4/2/2009 4 2 2009 16 633 521167 4818532 199 40
8:00:55 4/7/2012 4 7 2012 8 670 526186 4818550 84 40
18:00:54 1/10/2009 1 10 2009 18 635 523074 4818538 194 40
6:00:54 1/3/2010 1 3 2010 6 643 524321 4818543 124 39
2:00:24 1/2/2011 1 2 2011 2 657 520609 4818530 200 39
2:00:49 2/27/2014 2 27 2014 2 907 525687 4818548 85 40
12:00:47 3/30/2008 3 30 2008 12 636 522201 4818535 196 40
8:00:37 2/6/2013 2 6 2013 8 675 524595 4818544 86 40
0:00:24 1/14/2009 1 14 2009 0 634 523951 4818541 192 40
18:00:26 3/18/2011 3 18 2011 18 654 522027 4818535 196 40
16:00:30 2/8/2009 2 8 2009 16 633 524206 4818542 124 39
10:01:23 1/30/2011 1 30 2011 10 639 525091 4818546 87 40
2:00:47 3/19/2011 3 19 2011 2 654 522030 4818535 196 40
8:00:54 4/20/2012 4 20 2012 8 666 524585 4818544 86 40
4:00:53 12/27/2012 12 27 2012 4 680 521251 4818533 198 40
2:00:32 5/1/2011 5 1 2011 2 654 522087 4818535 196 40
10:00:48 1/4/2009 1 4 2009 10 633 522151 4818535 196 40
18:01:06 3/1/2010 3 1 2010 18 638 522233 4818536 196 40
8:00:52 3/16/2010 3 16 2010 8 643 522073 4818535 196 40
4:00:42 1/8/2011 1 8 2011 4 657 521650 4818534 197 40
22:00:49 4/13/2014 4 13 2014 22 909 525384 4818547 88 40
10:00:41 12/23/2008 12 23 2008 10 635 524260 4818543 124 39
4:00:41 4/29/2009 4 29 2009 4 644 521814 4818535 197 40
6:00:57 1/14/2014 1 14 2014 6 917 523158 4818539 194 40
10:00:41 2/6/2010 2 6 2010 10 633 525197 4818547 87 40
8:00:24 12/25/2011 12 25 2011 8 658 521526 4818534 198 40
22:00:55 3/18/2011 3 18 2011 22 654 522029 4818535 196 40
8:00:56 4/15/2009 4 15 2009 8 648 524238 4818543 124 39
2:00:54 1/15/2011 1 15 2011 2 647 523190 4818539 194 40
16:00:54 12/22/2012 12 22 2012 16 680 521360 4818533 198 40
2:00:42 2/24/2011 2 24 2011 2 655 521973 4818535 197 40
4:00:41 2/24/2010 2 24 2010 4 646 523294 4818540 193 40
16:01:02 2/11/2013 2 11 2013 16 675 524904 4818546 87 40
20:00:41 12/11/2013 12 11 2013 20 917 524372 4818544 124 39
14:00:50 4/5/2011 4 5 2011 14 801 525737 4818549 85 40
8:00:48 2/5/2011 2 5 2011 8 655 524209 4818543 124 39
4:00:56 12/17/2012 12 17 2012 4 675 525434 4818548 88 40
6:00:47 3/19/2011 3 19 2011 6 654 522034 4818536 196 40



12:00:54 3/5/2014 3 5 2014 12 909 522352 4818537 196 40
10:00:36 2/25/2010 2 25 2010 10 647 525409 4818548 88 40
0:00:55 2/23/2013 2 23 2013 0 666 523409 4818541 193 40
12:00:42 1/12/2014 1 12 2014 12 916 524413 4818544 86 40
2:00:54 3/22/2013 3 22 2013 2 671 525494 4818548 88 40
16:00:42 12/28/2009 12 28 2009 16 641 521331 4818534 198 40
10:00:53 3/22/2010 3 22 2010 10 638 522085 4818536 196 40
8:00:25 2/8/2011 2 8 2011 8 638 525520 4818548 88 40
6:00:54 2/8/2011 2 8 2011 6 801 525393 4818548 88 40
0:00:55 3/23/2014 3 23 2014 0 917 521814 4818536 197 40
18:00:49 5/6/2011 5 6 2011 18 666 524723 4818546 86 40
10:00:53 12/6/2011 12 6 2011 10 801 521558 4818535 198 40
16:00:53 2/4/2013 2 4 2013 16 663 523649 4818542 192 40
10:01:12 1/25/2014 1 25 2014 10 917 522157 4818537 196 40
12:00:56 2/22/2010 2 22 2010 12 638 525827 4818550 85 40
18:00:53 3/17/2009 3 17 2009 18 634 521564 4818535 198 40
6:00:20 2/4/2009 2 4 2009 6 637 524712 4818546 86 40
6:00:53 4/21/2011 4 21 2011 6 669 525876 4818550 85 40
18:00:44 4/7/2010 4 7 2010 18 639 525751 4818550 85 40
8:01:11 2/22/2010 2 22 2010 8 643 525078 4818547 87 40
6:00:19 11/20/2010 11 20 2010 6 651 525650 4818549 85 40
0:00:54 12/29/2012 12 29 2012 0 665 522980 4818540 194 40
6:00:55 4/21/2011 4 21 2011 6 650 525573 4818549 88 40
0:00:27 2/27/2014 2 27 2014 0 907 525684 4818550 85 40
18:00:42 1/31/2011 1 31 2011 18 801 523059 4818540 194 40
10:00:45 1/21/2010 1 21 2010 10 640 524091 4818544 124 39
14:00:47 1/20/2009 1 20 2009 14 633 521407 4818535 198 40
14:00:49 3/31/2011 3 31 2011 14 655 521653 4818536 197 40
18:00:53 12/23/2009 12 23 2009 18 639 521436 4818535 198 40
4:00:12 1/2/2013 1 2 2013 4 675 523473 4818542 193 40
4:00:38 2/28/2010 2 28 2010 4 642 525418 4818549 88 40
14:00:44 2/8/2009 2 8 2009 14 633 524203 4818545 124 39
6:00:47 1/14/2014 1 14 2014 6 909 523140 4818541 194 40
14:00:48 3/27/2014 3 27 2014 14 917 521711 4818536 197 40
0:00:29 1/22/2011 1 22 2011 0 801 523923 4818544 192 40
22:00:53 2/22/2010 2 22 2010 22 639 525847 4818551 85 40
0:00:41 12/20/2008 12 20 2008 0 633 525408 4818549 88 40
2:00:42 11/24/2011 11 24 2011 2 665 522022 4818537 196 40
16:00:56 2/1/2014 2 1 2014 16 917 521082 4818534 199 40
8:00:53 2/11/2010 2 11 2010 8 646 523299 4818542 193 40
8:00:47 3/22/2008 3 22 2008 8 636 521881 4818537 197 40
14:00:38 4/9/2011 4 9 2011 14 654 521577 4818536 198 40
8:00:47 3/14/2009 3 14 2009 8 639 521895 4818537 197 40
18:00:53 3/8/2010 3 8 2010 18 644 525614 4818550 88 40
6:00:41 2/11/2010 2 11 2010 6 646 523302 4818542 193 40
2:00:53 4/21/2011 4 21 2011 2 650 525574 4818550 88 40
8:00:48 2/17/2010 2 17 2010 8 639 525184 4818549 87 40
14:00:47 2/2/2011 2 2 2011 14 655 525506 4818550 88 40
10:01:23 1/26/2011 1 26 2011 10 646 522267 4818539 196 40
8:00:47 3/1/2014 3 1 2014 8 916 522159 4818538 196 40
10:02:00 1/30/2011 1 30 2011 10 646 525088 4818549 87 40
18:00:49 12/27/2011 12 27 2011 18 650 523654 4818543 192 40
22:00:32 11/24/2009 11 24 2009 22 642 524424 4818546 86 40
8:00:47 2/11/2009 2 11 2009 8 633 524944 4818548 87 40



4:00:41 12/15/2011 12 15 2011 4 667 523349 4818542 193 40
0:00:56 3/2/2010 3 2 2010 0 640 523496 4818543 193 40
4:00:13 2/4/2009 2 4 2009 4 637 524693 4818547 86 40
4:00:41 3/12/2014 3 12 2014 4 916 525336 4818550 88 40
4:00:54 3/19/2011 3 19 2011 4 654 522028 4818538 196 40
20:00:41 2/24/2013 2 24 2013 20 663 523129 4818542 194 40
18:00:52 12/11/2013 12 11 2013 18 907 521348 4818536 198 40
8:00:49 2/8/2011 2 8 2011 8 801 525381 4818550 88 40
18:00:41 4/1/2011 4 1 2011 18 665 521401 4818536 198 40
6:00:47 1/19/2011 1 19 2011 6 650 521867 4818538 197 40
10:00:48 12/28/2012 12 28 2012 10 663 521839 4818538 197 40
16:00:24 3/4/2010 3 4 2010 16 633 521470 4818537 198 40
6:00:42 2/24/2011 2 24 2011 6 655 521966 4818538 197 40
4:00:54 1/14/2014 1 14 2014 4 917 523159 4818542 194 40
18:00:47 12/26/2012 12 26 2012 18 680 521329 4818536 198 40
8:00:47 12/31/2008 12 31 2008 8 635 522029 4818539 196 40
12:01:17 2/7/2014 2 7 2014 12 916 523926 4818545 192 40
18:00:48 11/29/2010 11 29 2010 18 646 524464 4818547 86 40
22:00:47 2/24/2013 2 24 2013 22 663 523134 4818542 194 40
12:00:21 4/2/2009 4 2 2009 12 638 521511 4818537 198 40
18:00:52 3/24/2010 3 24 2010 18 647 520698 4818535 200 39
10:00:47 11/28/2010 11 28 2010 10 801 521573 4818537 198 40
18:00:55 12/26/2012 12 26 2012 18 680 521325 4818537 198 40
0:00:54 12/16/2013 12 16 2013 0 671 523296 4818543 193 40
16:00:56 1/3/2011 1 3 2011 16 801 521139 4818536 199 40
0:01:00 3/12/2014 3 12 2014 0 907 521633 4818538 197 40
20:00:54 4/3/2013 4 3 2013 20 679 524784 4818549 86 40
6:01:06 12/10/2012 12 10 2012 6 670 524714 4818548 86 40
6:00:54 2/13/2012 2 13 2012 6 665 525699 4818552 85 40
20:00:42 12/19/2013 12 19 2013 20 671 524697 4818548 86 40
10:01:17 12/29/2009 12 29 2009 10 640 521484 4818537 198 40
0:01:15 2/16/2011 2 16 2011 0 638 523097 4818543 194 40
4:00:47 2/24/2011 2 24 2011 4 655 521967 4818539 197 40
6:00:53 4/14/2012 4 14 2012 6 671 524321 4818547 124 39
22:00:41 12/26/2008 12 26 2008 22 632 521468 4818537 198 40
18:00:54 3/16/2009 3 16 2009 18 642 523564 4818545 193 40
12:01:08 1/11/2011 1 11 2011 12 801 524245 4818547 124 39
0:00:43 11/27/2010 11 27 2010 0 655 522119 4818540 196 40
18:00:53 4/11/2009 4 11 2009 18 642 526177 4818554 84 40
14:00:55 11/22/2011 11 22 2011 14 665 521370 4818537 198 40
14:00:41 2/23/2011 2 23 2011 14 650 522293 4818540 196 40
12:00:57 12/28/2012 12 28 2012 12 663 521829 4818539 197 40
4:00:47 2/24/2011 2 24 2011 4 653 522177 4818540 196 40
10:00:53 3/26/2014 3 26 2014 10 679 521680 4818538 197 40
12:00:36 2/28/2014 2 28 2014 12 914 522188 4818540 196 40
12:00:46 1/19/2013 1 19 2013 12 680 521615 4818538 197 40
8:00:22 1/5/2013 1 5 2013 8 663 524159 4818547 124 39
0:00:41 3/19/2011 3 19 2011 0 654 522025 4818540 196 40
18:00:53 1/29/2011 1 29 2011 18 650 523743 4818546 192 40
14:00:53 4/12/2012 4 12 2012 14 676 525823 4818553 85 40
2:00:34 1/14/2014 1 14 2014 2 909 523118 4818543 194 40
16:00:50 2/25/2009 2 25 2009 16 633 521560 4818538 198 40
22:00:54 2/23/2010 2 23 2010 22 647 523484 4818545 193 40
2:00:13 12/18/2012 12 18 2012 2 665 524299 4818548 124 39



0:00:53 4/21/2011 4 21 2011 0 650 525591 4818552 88 40
2:00:23 2/5/2009 2 5 2009 2 637 524310 4818548 124 39
10:00:12 4/2/2008 4 2 2008 10 634 522186 4818540 196 40
10:00:54 3/27/2014 3 27 2014 10 917 521682 4818539 197 40
10:00:48 4/2/2009 4 2 2009 10 638 521510 4818538 198 40
8:00:44 12/24/2008 12 24 2008 8 637 525441 4818552 88 40
6:00:51 2/24/2010 2 24 2010 6 646 523292 4818544 193 40
16:00:48 2/28/2012 2 28 2012 16 666 523972 4818547 192 40
0:00:12 1/6/2014 1 6 2014 0 911 525493 4818552 88 40
6:00:53 4/24/2013 4 24 2013 6 671 521437 4818538 198 40
16:00:24 1/26/2010 1 26 2010 16 640 521556 4818539 198 40
14:00:47 12/31/2012 12 31 2012 14 665 521711 4818539 197 40
14:00:47 2/5/2014 2 5 2014 14 907 524068 4818547 124 39
22:00:53 12/7/2010 12 7 2010 22 801 524891 4818550 87 40
0:00:54 1/8/2011 1 8 2011 0 650 522342 4818541 196 40
4:00:33 12/31/2009 12 31 2009 4 638 523153 4818544 194 40
0:00:56 2/16/2011 2 16 2011 0 657 523153 4818544 194 40
4:00:56 2/15/2010 2 15 2010 4 646 524348 4818549 124 39
4:00:54 2/11/2009 2 11 2009 4 633 524940 4818551 87 40
12:00:47 2/10/2014 2 10 2014 12 918 524576 4818549 86 40
2:00:54 4/7/2010 4 7 2010 2 650 522882 4818544 194 40
14:00:25 2/17/2009 2 17 2009 14 637 525920 4818555 85 40
12:00:55 3/27/2014 3 27 2014 12 679 521822 4818540 197 40
12:01:13 4/17/2012 4 17 2012 12 677 524471 4818549 86 40
18:00:54 12/25/2009 12 25 2009 18 646 522535 4818542 195 40
14:00:47 1/1/2010 1 1 2010 14 641 524186 4818548 124 39
10:00:15 4/1/2010 4 1 2010 10 652 525435 4818553 88 40
8:00:48 2/24/2011 2 24 2011 8 653 522180 4818542 196 40
2:00:54 2/24/2010 2 24 2010 2 646 523294 4818545 193 40
0:00:21 2/21/2014 2 21 2014 0 908 523130 4818545 194 40
12:00:43 2/9/2010 2 9 2010 12 647 522014 4818541 196 40
16:01:22 2/5/2011 2 5 2011 16 647 521213 4818539 198 40
14:00:49 2/5/2011 2 5 2011 14 650 521289 4818539 198 40
12:00:40 3/15/2010 3 15 2010 12 639 521947 4818541 197 40
4:01:24 3/5/2011 3 5 2011 4 655 522099 4818542 196 40
0:00:54 1/18/2009 1 18 2009 0 632 520601 4818537 200 39
10:01:01 3/14/2014 3 14 2014 10 907 521702 4818540 197 40
18:00:42 4/1/2009 4 1 2009 18 633 522732 4818544 195 40
22:00:13 12/23/2008 12 23 2008 22 637 525473 4818554 88 40
18:00:24 2/24/2011 2 24 2011 18 642 523659 4818547 192 40
6:00:17 12/24/2008 12 24 2008 6 637 525417 4818553 88 40
4:00:53 4/25/2009 4 25 2009 4 640 524353 4818550 124 39
10:00:44 4/25/2008 4 25 2008 10 634 521821 4818541 197 40
6:00:21 1/11/2009 1 11 2009 6 635 523033 4818545 194 40
16:00:57 3/12/2010 3 12 2010 16 638 521414 4818540 198 40
18:00:47 2/11/2010 2 11 2010 18 640 523731 4818547 192 40
2:01:00 3/10/2014 3 10 2014 2 907 521517 4818540 198 40
10:00:54 3/17/2010 3 17 2010 10 646 521941 4818541 197 40
14:00:29 2/25/2009 2 25 2009 14 633 521531 4818540 198 40
10:00:54 1/19/2013 1 19 2013 10 680 521570 4818540 198 40
0:00:42 4/8/2009 4 8 2009 0 639 524150 4818549 124 39
10:00:53 12/29/2012 12 29 2012 10 680 523483 4818547 193 40
14:00:44 1/1/2013 1 1 2013 14 674 521718 4818541 197 40
4:00:55 3/23/2010 3 23 2010 4 639 522031 4818542 196 40



16:00:43 4/11/2011 4 11 2011 16 659 522215 4818543 196 40
22:00:53 4/13/2014 4 13 2014 22 916 525358 4818554 88 40
8:00:54 3/15/2010 3 15 2010 8 801 521969 4818542 197 40
18:00:54 3/13/2009 3 13 2009 18 642 523263 4818546 193 40
6:00:54 11/24/2011 11 24 2011 6 665 521834 4818541 197 40
18:00:32 3/28/2011 3 28 2011 18 662 524957 4818552 87 40
0:00:53 2/21/2010 2 21 2010 0 633 525526 4818554 88 40
18:00:42 2/3/2011 2 3 2011 18 639 523340 4818547 193 40
4:00:54 4/3/2010 4 3 2010 4 746 525691 4818555 85 40
2:00:28 3/26/2008 3 26 2008 2 636 523439 4818547 193 40
18:00:26 3/18/2011 3 18 2011 18 655 522027 4818542 196 40
8:00:49 1/19/2011 1 19 2011 8 641 521855 4818542 197 40
18:00:50 4/16/2008 4 16 2008 18 636 520535 4818538 200 39
6:00:54 2/11/2009 2 11 2009 6 633 524947 4818553 87 40
0:00:54 1/12/2011 1 12 2011 0 642 525219 4818554 88 40
6:00:56 2/23/2010 2 23 2010 6 638 525389 4818554 88 40
4:00:54 2/24/2010 2 24 2010 4 639 523149 4818546 194 40
12:00:54 2/13/2011 2 13 2011 12 801 525851 4818556 85 40
4:00:56 4/14/2011 4 14 2011 4 801 520777 4818539 200 39
14:00:19 1/10/2011 1 10 2011 14 647 524755 4818552 86 40
18:00:56 3/26/2008 3 26 2008 18 633 523014 4818546 194 40
22:00:47 2/27/2014 2 27 2014 22 908 523319 4818547 193 40
22:00:55 3/6/2010 3 6 2010 22 642 525441 4818555 88 40
14:00:42 12/18/2008 12 18 2008 14 632 522017 4818543 196 40
14:00:48 12/6/2011 12 6 2011 14 801 521559 4818541 198 40
18:00:53 4/13/2010 4 13 2010 18 650 525817 4818556 85 40
0:00:53 12/25/2012 12 25 2012 0 675 523495 4818548 193 40
18:00:53 1/17/2009 1 17 2009 18 632 520600 4818538 200 39
18:00:43 1/21/2011 1 21 2011 18 801 523953 4818549 192 40
0:00:37 2/23/2010 2 23 2010 0 643 525410 4818555 88 40
10:00:56 11/24/2010 11 24 2010 10 643 521854 4818542 197 40
14:00:54 2/7/2014 2 7 2014 14 908 523228 4818547 193 40
2:01:25 2/15/2014 2 15 2014 2 907 526023 4818557 84 40
22:00:49 2/21/2010 2 21 2010 22 646 524749 4818552 86 40
10:00:49 2/9/2010 2 9 2010 10 633 525202 4818554 87 40
22:00:53 1/4/2014 1 4 2014 22 911 525137 4818554 87 40
18:00:53 12/24/2012 12 24 2012 18 675 523505 4818548 193 40
2:03:03 2/23/2010 2 23 2010 2 638 525352 4818555 88 40
12:00:53 1/28/2010 1 28 2010 12 641 521528 4818542 198 40
6:00:42 3/23/2010 3 23 2010 6 639 522027 4818543 196 40
18:00:48 3/19/2012 3 19 2012 18 666 520870 4818539 199 40
2:00:36 4/20/2014 4 20 2014 2 909 522322 4818544 196 40
2:00:54 2/15/2010 2 15 2010 2 646 524396 4818551 124 39
2:00:47 1/21/2014 1 21 2014 2 908 523791 4818549 192 40
14:00:41 3/11/2014 3 11 2014 14 914 522031 4818543 196 40
6:00:53 2/24/2010 2 24 2010 6 639 523147 4818547 194 40
22:00:53 11/24/2010 11 24 2010 22 641 524694 4818553 86 40
12:00:42 2/19/2011 2 19 2011 12 654 521368 4818541 198 40
12:00:54 1/11/2011 1 11 2011 12 638 522331 4818544 196 40
4:00:47 12/8/2011 12 8 2011 4 801 524697 4818553 86 40
10:00:17 4/23/2009 4 23 2009 10 640 524091 4818551 124 39
4:00:56 1/12/2014 1 12 2014 4 671 523320 4818548 193 40
2:00:53 2/24/2010 2 24 2010 2 639 523148 4818547 194 40
10:00:43 4/4/2010 4 4 2010 10 653 522292 4818545 196 40



6:00:53 2/15/2011 2 15 2011 6 646 524712 4818553 86 40
16:00:47 1/30/2013 1 30 2013 16 665 521165 4818541 199 40
2:01:18 4/14/2011 4 14 2011 2 801 520771 4818540 200 39
16:03:05 4/6/2010 4 6 2010 16 651 522646 4818546 195 40
2:01:03 2/6/2011 2 6 2011 2 654 523496 4818549 193 40
6:00:56 2/24/2011 2 24 2011 6 653 522166 4818544 196 40
2:01:19 12/7/2011 12 7 2011 2 667 524892 4818554 87 40
22:00:54 12/31/2012 12 31 2012 22 674 521787 4818543 197 40
2:00:53 2/24/2011 2 24 2011 2 653 522174 4818544 196 40
18:00:53 3/26/2011 3 26 2011 18 655 524857 4818554 87 40
6:00:47 3/19/2009 3 19 2009 6 639 521530 4818542 198 40
18:00:53 1/21/2011 1 21 2011 18 638 523799 4818550 192 40
19:14:17 12/13/2012 12 13 2012 19 641 526189 4818559 84 40
14:01:11 2/10/2013 2 10 2013 14 675 525486 4818556 88 40
8:00:47 3/13/2009 3 13 2009 8 638 521966 4818544 197 40
10:00:54 3/29/2012 3 29 2012 10 675 522287 4818545 196 40
2:00:25 4/9/2008 4 9 2008 2 633 521508 4818542 198 40
18:00:38 1/15/2014 1 15 2014 18 679 523079 4818548 194 40
22:00:47 12/21/2013 12 21 2013 22 911 525379 4818556 88 40
14:00:28 2/20/2010 2 20 2010 14 646 525684 4818557 85 40
6:00:54 4/11/2011 4 11 2011 6 661 521501 4818542 198 40
22:00:43 2/3/2011 2 3 2011 22 639 523340 4818549 193 40
2:00:48 4/11/2011 4 11 2011 2 661 521495 4818543 198 40
12:00:56 11/28/2010 11 28 2010 12 801 521572 4818543 198 40
0:00:46 1/5/2009 1 5 2009 0 634 521207 4818542 198 40
0:00:42 2/28/2011 2 28 2011 0 646 523105 4818548 194 40
6:01:24 12/25/2013 12 25 2013 6 917 521267 4818542 198 40
12:00:30 12/28/2008 12 28 2008 12 632 523513 4818549 193 40
0:00:47 1/2/2013 1 2 2013 0 675 523493 4818549 193 40
2:01:12 4/15/2010 4 15 2010 2 640 525590 4818557 88 40
10:00:49 1/26/2011 1 26 2011 10 655 522327 4818546 196 40
4:00:54 12/25/2012 12 25 2012 4 675 523493 4818549 193 40
2:00:48 1/22/2011 1 22 2011 2 801 523921 4818551 192 40
8:00:48 2/5/2009 2 5 2009 8 637 524339 4818553 124 39
8:00:54 4/11/2011 4 11 2011 8 661 522443 4818546 195 40
2:01:11 5/8/2010 5 8 2010 2 646 521559 4818543 198 40
8:00:55 1/12/2011 1 12 2011 8 650 524328 4818553 124 39
2:01:52 11/20/2010 11 20 2010 2 651 525695 4818558 85 40
2:00:43 3/18/2009 3 18 2009 2 637 523143 4818548 194 40
22:00:23 4/22/2010 4 22 2010 22 639 525134 4818556 87 40
12:00:56 2/20/2010 2 20 2010 12 646 525687 4818558 85 40
16:00:48 5/1/2009 5 1 2009 16 634 521508 4818543 198 40
12:01:43 3/18/2014 3 18 2014 12 914 521865 4818544 197 40
4:00:13 12/18/2013 12 18 2013 4 911 525454 4818557 88 40
18:00:48 12/19/2010 12 19 2010 18 638 523517 4818550 193 40
18:01:18 4/18/2012 4 18 2012 18 676 521238 4818542 198 40
18:00:33 12/6/2011 12 6 2011 18 801 521506 4818543 198 40
6:00:48 3/5/2011 3 5 2011 6 655 522097 4818545 196 40
10:00:21 4/26/2008 4 26 2008 10 634 521484 4818543 198 40
0:00:56 2/12/2014 2 12 2014 0 918 523965 4818552 192 40
8:00:56 2/28/2014 2 28 2014 8 908 523577 4818550 193 40
8:00:38 4/24/2008 4 24 2008 8 634 521671 4818544 197 40
8:00:55 12/12/2008 12 12 2008 8 634 522168 4818546 196 40
4:00:53 4/12/2010 4 12 2010 4 639 522739 4818548 195 40



2:00:54 4/12/2010 4 12 2010 2 639 522742 4818548 195 40
0:00:31 4/11/2011 4 11 2011 0 661 521491 4818544 198 40
14:00:14 3/1/2014 3 1 2014 14 916 521649 4818544 197 40
10:00:42 4/2/2008 4 2 2008 10 631 522180 4818546 196 40
6:02:28 3/20/2013 3 20 2013 6 677 521833 4818545 197 40
6:00:56 12/1/2010 12 1 2010 6 801 523471 4818550 193 40
4:00:41 1/30/2009 1 30 2009 4 633 524623 4818554 86 40
4:00:54 1/21/2014 1 21 2014 4 908 523794 4818551 192 40
0:00:21 3/4/2013 3 4 2013 0 666 523378 4818550 193 40
16:00:53 3/25/2009 3 25 2009 16 644 522265 4818546 196 40
8:00:05 3/26/2010 3 26 2010 8 654 525800 4818559 85 40
22:00:54 3/3/2013 3 3 2013 22 671 523517 4818551 193 40
14:01:24 1/7/2011 1 7 2011 14 641 522003 4818545 196 40
14:00:42 2/7/2014 2 7 2014 14 907 523577 4818551 193 40
10:00:53 4/2/2010 4 2 2010 10 646 524394 4818554 124 39
6:00:54 12/27/2009 12 27 2009 6 639 521740 4818545 197 40
12:00:41 3/1/2013 3 1 2013 12 679 522193 4818546 196 40
14:00:53 1/28/2011 1 28 2011 14 657 521752 4818545 197 40
12:00:45 2/13/2011 2 13 2011 12 639 525999 4818560 85 40
8:00:40 12/25/2012 12 25 2012 8 675 523496 4818551 193 40
16:00:48 3/17/2010 3 17 2010 16 801 522233 4818547 196 40
14:00:49 3/1/2014 3 1 2014 14 907 521626 4818545 197 40
14:00:30 4/4/2010 4 4 2010 14 653 522295 4818547 196 40
2:00:53 1/12/2014 1 12 2014 2 671 523318 4818550 193 40
6:00:53 12/25/2012 12 25 2012 6 675 523496 4818551 193 40
8:00:31 4/17/2011 4 17 2011 8 801 522055 4818546 196 40
22:00:57 4/16/2008 4 16 2008 22 636 520575 4818541 200 39
22:00:53 12/19/2010 12 19 2010 22 638 523519 4818551 193 40
2:00:53 12/26/2009 12 26 2009 2 639 521466 4818544 198 40
12:00:47 1/18/2009 1 18 2009 12 633 521587 4818545 198 40
16:00:53 1/20/2011 1 20 2011 16 638 524059 4818553 124 39
12:00:55 12/29/2012 12 29 2012 12 680 523475 4818551 193 40
18:00:27 4/7/2011 4 7 2011 18 658 524273 4818554 124 39
10:00:49 1/1/2010 1 1 2010 10 641 524182 4818554 124 39
22:00:54 2/13/2010 2 13 2010 22 640 523472 4818551 193 40
18:00:54 3/14/2009 3 14 2009 18 642 523730 4818552 192 40
10:01:05 3/4/2014 3 4 2014 10 917 522280 4818547 196 40
16:00:30 3/31/2014 3 31 2014 16 907 521436 4818545 198 40
22:00:47 2/11/2014 2 11 2014 22 918 523962 4818553 192 40
6:00:54 4/24/2009 4 24 2009 6 642 524097 4818554 124 39
8:01:12 2/10/2014 2 10 2014 8 908 524344 4818555 124 39
8:00:57 1/12/2014 1 12 2014 8 671 523344 4818551 193 40
2:00:52 12/25/2012 12 25 2012 2 675 523499 4818552 193 40
4:00:53 4/20/2014 4 20 2014 4 909 522312 4818548 196 40
8:00:54 12/25/2013 12 25 2013 8 917 521290 4818544 198 40
18:01:24 1/6/2010 1 6 2010 18 638 521482 4818545 198 40
22:00:53 3/11/2010 3 11 2010 22 644 523117 4818550 194 40
16:00:47 3/20/2013 3 20 2013 16 677 521617 4818545 197 40
18:00:53 1/11/2011 1 11 2011 18 642 525198 4818558 87 40
8:00:56 11/27/2010 11 27 2010 8 638 521829 4818546 197 40
8:00:53 3/27/2012 3 27 2012 8 678 521835 4818546 197 40
0:00:51 2/14/2013 2 14 2013 0 679 523081 4818550 194 40
16:00:41 2/5/2011 2 5 2011 16 638 525264 4818558 88 40
6:00:49 1/1/2011 1 1 2011 6 801 521105 4818544 199 40



0:00:44 2/14/2010 2 14 2010 0 640 523475 4818552 193 40
2:00:53 3/20/2011 3 20 2011 2 668 521593 4818546 198 40
14:00:43 1/20/2011 1 20 2011 14 638 524043 4818554 124 39
10:00:23 1/28/2010 1 28 2010 10 641 521523 4818545 198 40
20:00:43 2/11/2014 2 11 2014 20 918 523970 4818554 192 40
18:00:53 12/26/2008 12 26 2008 18 632 521467 4818545 198 40
22:00:56 3/23/2009 3 23 2009 22 643 521659 4818546 197 40
18:00:24 12/23/2008 12 23 2008 18 637 525469 4818559 88 40
6:00:56 3/12/2014 3 12 2014 6 916 525342 4818559 88 40
6:00:18 4/10/2011 4 10 2011 6 661 521877 4818547 197 40
18:00:41 1/30/2011 1 30 2011 18 650 525048 4818558 87 40
6:00:50 4/11/2009 4 11 2009 6 642 524330 4818555 124 39
4:00:30 4/6/2012 4 6 2012 4 672 525677 4818560 85 40
4:00:41 2/23/2010 2 23 2010 4 638 525385 4818559 88 40
2:00:48 3/27/2010 3 27 2010 2 644 525651 4818560 85 40
8:00:55 3/5/2011 3 5 2011 8 655 522097 4818548 196 40
2:00:30 11/20/2013 11 20 2013 2 907 524367 4818555 124 39
14:00:56 12/28/2012 12 28 2012 14 679 521917 4818547 197 40
10:00:41 2/10/2009 2 10 2009 10 637 524919 4818558 87 40
4:00:55 1/15/2011 1 15 2011 4 647 523183 4818551 194 40
10:00:21 1/5/2012 1 5 2012 10 658 521658 4818546 197 40
16:00:54 3/16/2010 3 16 2010 16 643 521739 4818547 197 40
10:01:13 3/25/2013 3 25 2013 10 679 521375 4818545 198 40
10:00:41 2/1/2009 2 1 2009 10 637 524331 4818555 124 39
22:00:22 1/17/2009 1 17 2009 22 632 520586 4818543 200 39
8:00:43 3/25/2010 3 25 2010 8 656 521816 4818547 197 40
4:00:50 2/5/2009 2 5 2009 4 637 524334 4818556 124 39
12:00:33 2/17/2009 2 17 2009 12 637 525916 4818562 85 40
8:00:53 12/18/2013 12 18 2013 8 671 523766 4818554 192 40
22:00:52 2/22/2010 2 22 2010 22 643 525409 4818560 88 40
4:00:56 4/11/2009 4 11 2009 4 648 524337 4818556 124 39
22:00:53 2/4/2011 2 4 2011 22 639 525540 4818560 88 40
8:00:43 2/15/2011 2 15 2011 8 646 524946 4818558 87 40
22:00:43 2/4/2013 2 4 2013 22 680 523351 4818552 193 40
0:00:47 4/23/2010 4 23 2010 0 639 525133 4818559 87 40
0:00:53 1/7/2010 1 7 2010 0 644 521859 4818547 197 40
18:00:54 1/21/2011 1 21 2011 18 801 523959 4818555 192 40
16:00:06 12/6/2011 12 6 2011 16 801 521560 4818547 198 40
4:00:41 4/11/2011 4 11 2011 4 661 521493 4818546 198 40
2:00:57 12/22/2013 12 22 2013 2 911 525425 4818560 88 40
14:00:36 1/6/2010 1 6 2010 14 644 521846 4818548 197 40
18:00:29 1/6/2010 1 6 2010 18 639 521443 4818546 198 40
8:00:42 12/21/2013 12 21 2013 8 911 525830 4818562 85 40
18:00:54 4/23/2010 4 23 2010 18 639 525140 4818559 87 40
4:00:31 12/1/2010 12 1 2010 4 801 523468 4818553 193 40
0:00:48 2/12/2011 2 12 2011 0 801 523358 4818553 193 40
2:00:54 4/25/2009 4 25 2009 2 640 524356 4818556 124 39
16:00:53 3/4/2012 3 4 2012 16 663 523463 4818553 193 40
12:00:41 1/1/2010 1 1 2010 12 641 524181 4818556 124 39
18:00:45 3/30/2009 3 30 2009 18 644 521757 4818547 197 40
6:00:39 4/14/2011 4 14 2011 6 801 520775 4818544 200 39
20:00:54 3/3/2013 3 3 2013 20 671 523514 4818553 193 40
0:00:24 2/22/2010 2 22 2010 0 646 524914 4818559 87 40
20:00:47 3/25/2013 3 25 2013 20 671 524462 4818557 86 40



14:00:50 3/11/2014 3 11 2014 14 679 522240 4818549 196 40
6:00:47 12/15/2013 12 15 2013 6 907 524168 4818556 124 39
16:00:56 2/13/2010 2 13 2010 16 646 524177 4818556 124 39
22:00:33 3/13/2009 3 13 2009 22 642 523252 4818553 193 40
14:00:34 1/19/2009 1 19 2009 14 633 521642 4818547 197 40
0:00:26   3/24/2009       3       24      2009    0       643     521651  4818547 197     40
8:01:24 2/17/2014       2       17      2014    8       907     524397  4818557 124     39
6:00:44 1/11/2012       1       11      2012    6       658     524737  4818558 86      40
4:00:43 1/2/2014        1       2       2014    4       909     523513  4818554 193     40
18:00:44        4/4/2009        4       4       2009    18      640     521273  4818547 198     40
2:00:47 4/5/2009        4       5       2009    2       634     521660  4818548 197     40
14:01:05        2/13/2014       2       13      2014    14      909     521924  4818549 197     40
0:00:56 11/28/2010      11      28      2010    0       655     521449  4818547 198     40
22:00:47        3/23/2009       3       23      2009    22      639     521567  4818548 198     40
0:00:28 12/21/2008      12      21      2008    0       637     521844  4818549 197     40
22:00:47        12/26/2012      12      26      2012    22      680     521322  4818547 198     40
4:00:54 4/11/2009       4       11      2009    4       642     524329  4818557 124     39
18:00:53        3/24/2013       3       24      2013    18      677     520981  4818546 199     40
12:00:49        3/23/2013       3       23      2013    12      677     521311  4818547 198     40
10:00:48        2/11/2013       2       11      2013    10      663     525189  4818560 87      40
4:00:38 1/14/2014       1       14      2014    4       907     523119  4818553 194     40
22:00:50        11/26/2010      11      26      2010    22      655     522105  4818550 196     40
6:00:20 2/5/2009        2       5       2009    6       637     524332  4818557 124     39
6:00:48 1/12/2014       1       12      2014    6       671     523340  4818554 193     40
4:01:12 1/19/2013       1       19      2013    4       679     521173  4818547 199     40
8:00:54 12/27/2009      12      27      2009    8       639     521744  4818548 197     40
6:00:24 4/11/2009       4       11      2009    6       648     524338  4818557 124     39
6:00:48 3/20/2011       3       20      2011    6       664     521750  4818549 197     40
10:01:10        1/16/2009       1       16      2009    10      634     524092  4818557 124     39
4:00:42 3/19/2009       3       19      2009    4       639     521533  4818548 198     40
16:00:30        3/24/2013       3       24      2013    16      677     520999  4818546 199     40
12:00:53        1/12/2011       1       12      2011    12      642     524505  4818558 86      40
0:00:53 12/12/2008      12      12      2008    0       634     522905  4818553 194     40
12:00:47        1/28/2011       1       28      2011    12      657     521754  4818549 197     40
0:00:54 4/7/2009        4       7       2009    0       641     521847  4818549 197     40
22:00:49        12/24/2012      12      24      2012    22      675     523491  4818555 193     40
14:00:54        11/24/2010      11      24      2010    14      638     521841  4818549 197     40
16:00:43        2/5/2011        2       5       2011    16      650     521286  4818548 198     40
2:00:48 2/21/2011       2       21      2011    2       639     523361  4818554 193     40
22:00:09        3/14/2009       3       14      2009    22      644     523334  4818554 193     40
20:00:56        3/12/2014       3       12      2014    20      914     520896  4818546 199     40
6:00:26 1/19/2013       1       19      2013    6       679     521162  4818547 199     40
22:00:55        11/24/2011      11      24      2011    22      665     524230  4818558 124     39
8:00:48 2/8/2011        2       8       2011    8       657     525316  4818562 88      40
16:00:25        1/7/2011        1       7       2011    16      657     521840  4818549 197     40
10:00:18        2/10/2009       2       10      2009    10      633     524885  4818560 87      40
14:00:57        4/5/2011        4       5       2011    14      647     521397  4818548 198     40
10:00:54        4/2/2010        4       2       2010    10      652     524547  4818559 86      40
22:00:53        1/21/2011       1       21      2011    22      801     523956  4818557 192     40
10:00:44        3/27/2008       3       27      2008    10      636     521631  4818549 197     40
0:00:32 1/1/2013        1       1       2013    0       680     522679  4818552 195     40
20:00:27        12/10/2013      12      10      2013    20      911     525077  4818561 87      40
6:00:55 4/5/2009        4       5       2009    6       634     521663  4818549 197     40
10:00:43        4/7/2012        4       7       2012    10      673     525720  4818563 85      40



18:00:27        12/18/2009      12      18      2009    18      640     523386  4818555 193     40
10:00:47        1/4/2009        1       4       2009    10      634     522112  4818551 196     40
8:00:54 11/24/2013      11      24      2013    8       914     521773  4818550 197     40
12:00:15        3/29/2011       3       29      2011    12      658     522361  4818552 196     40
16:00:48        2/14/2010       2       14      2010    16      646     524784  4818560 86      40
22:00:42        3/1/2010        3       1       2010    22      640     523500  4818555 193     40
2:00:41 2/23/2010       2       23      2010    2       646     525346  4818562 88      40
6:00:50 1/14/2014       1       14      2014    6       907     523118  4818554 194     40
12:00:53        1/7/2011        1       7       2011    12      641     522003  4818550 197     40
12:00:47        3/15/2009       3       15      2009    12      642     521362  4818548 198     40
10:00:47        4/5/2012        4       5       2012    10      665     521455  4818549 198     40
0:00:56 3/24/2009       3       24      2009    0       639     521568  4818549 198     40
4:00:56 2/27/2013       2       27      2013    4       666     523792  4818557 192     40
14:00:46        1/11/2011       1       11      2011    14      650     524023  4818557 124     39
4:00:53 4/5/2009        4       5       2009    4       634     521661  4818549 197     40
22:00:49        3/23/2008       3       23      2008    22      631     523110  4818554 194     40
6:00:56 2/26/2010       2       26      2010    6       639     525565  4818563 88      40
18:00:48        2/13/2010       2       13      2010    18      640     523470  4818556 193     40
4:00:49 1/10/2012       1       10      2012    4       663     525119  4818562 87      40
16:00:44        4/1/2009        4       1       2009    16      633     522534  4818553 195     40
10:00:36        3/16/2010       3       16      2010    10      643     521716  4818550 197     40
20:00:53        3/8/2013        3       8       2013    20      663     523123  4818555 194     40
6:00:53 3/24/2009       3       24      2009    6       644     522131  4818551 196     40
14:00:29        3/8/2014        3       8       2014    14      679     521366  4818549 198     40
6:00:23 1/19/2011       1       19      2011    6       657     521900  4818551 197     40
2:00:56 12/18/2012      12      18      2012    2       677     524690  4818560 86      40
12:00:44        4/4/2010        4       4       2010    12      653     522293  4818552 196     40
6:00:54 4/12/2010       4       12      2010    6       639     522739  4818554 195     40
10:01:07        12/25/2009      12      25      2009    10      643     521796  4818550 197     40
10:01:24        1/11/2011       1       11      2011    10      641     522191  4818552 196     40
2:00:16 1/30/2009       1       30      2009    2       633     524675  4818560 86      40
18:00:53        2/23/2011       2       23      2011    18      657     523095  4818555 194     40
22:00:41        3/31/2010       3       31      2010    22      639     524900  4818561 87      40
12:00:53        2/24/2010       2       24      2010    12      633     521372  4818549 198     40
14:00:55        2/10/2013 2 10 2013 14 680 525177 4818562 87 40
2:00:50 12/19/2013 12 19 2013 2 914 521404 4818549 198 40
8:00:24 1/14/2014 1 14 2014 8 907 523121 4818555 194 40
10:00:31 4/18/2009 4 18 2009 10 644 522749 4818554 195 40
8:00:53 4/24/2014 4 24 2014 8 909 524389 4818560 124 39
4:00:41 3/1/2013 3 1 2013 4 663 523939 4818558 192 40
14:00:43 2/17/2010 2 17 2010 14 639 525538 4818564 88 40
4:00:56 12/26/2008 12 26 2008 4 633 524168 4818559 124 39
16:01:11 3/1/2014 3 1 2014 16 916 521654 4818550 197 40
6:00:26 4/3/2008 4 3 2008 6 637 523807 4818558 192 40
8:00:38 2/26/2009 2 26 2009 8 637 525666 4818565 85 40
22:00:47 3/22/2009 3 22 2009 22 643 523511 4818557 193 40
20:00:51 2/27/2014 2 27 2014 20 916 525363 4818563 88 40
2:00:41 3/24/2009 3 24 2009 2 639 521615 4818550 197 40
14:00:53 12/23/2009 12 23 2009 14 641 521525 4818550 198 40
18:00:56 3/6/2014 3 6 2014 18 913 526808 4818569 83 40
10:02:02 2/6/2012 2 6 2012 10 663 524728 4818561 86 40
14:01:25 3/27/2014 3 27 2014 14 679 521807 4818551 197 40
22:00:48 12/28/2013 12 28 2013 22 679 523319 4818556 193 40
22:00:53 3/23/2009 3 23 2009 22 634 521565 4818550 198 40



8:00:50 4/1/2010 4 1 2010 8 652 525432 4818564 88 40
0:00:41 12/18/2012 12 18 2012 0 677 524693 4818561 86 40
0:00:53 4/1/2010 4 1 2010 0 639 524900 4818562 87 40
4:00:38 1/30/2011 1 30 2011 4 655 523054 4818556 194 40
12:00:48 3/14/2014 3 14 2014 12 907 521766 4818551 197 40
0:00:48 2/16/2009 2 16 2009 0 637 525586 4818565 88 40
6:00:26 3/16/2010 3 16 2010 6 639 522328 4818553 196 40
18:00:53 3/21/2009 3 21 2009 18 634 522447 4818554 195 40
2:00:53 3/7/2010 3 7 2010 2 639 524411 4818561 86 40
6:00:42 2/15/2010 2 15 2010 6 646 524346 4818560 124 39
8:00:48 11/26/2010 11 26 2010 8 646 522467 4818554 195 40
2:00:48 12/1/2010 12 1 2010 2 801 523470 4818557 193 40
6:00:14 12/26/2008 12 26 2008 6 633 524177 4818560 124 39
22:00:53 12/3/2012 12 3 2012 22 677 523379 4818557 193 40
16:00:48 2/5/2014 2 5 2014 16 916 524109 4818560 124 39
6:00:42 1/19/2011 1 19 2011 6 641 521854 4818552 197 40
18:00:26 3/1/2009 3 1 2009 18 637 523494 4818557 193 40
8:00:49 2/13/2012 2 13 2012 8 665 525703 4818566 85 40
10:00:41 4/24/2008 4 24 2008 10 631 521683 4818551 197 40
0:00:17 3/18/2009 3 18 2009 0 637 523141 4818556 194 40
2:00:53 2/12/2011 2 12 2011 2 801 523369 4818557 193 40
14:00:42 2/13/2010 2 13 2010 14 646 524170 4818560 124 39
8:00:48 4/16/2009 4 16 2009 8 637 524311 4818561 124 39
14:00:42 11/10/2010 11 10 2010 14 650 521757 4818552 197 40
8:00:42 11/21/2010 11 21 2010 8 651 525092 4818564 87 40
18:00:54 1/15/2009 1 15 2009 18 634 524093 4818560 124 39
6:00:24 2/22/2010 2 22 2010 6 633 525361 4818565 88 40
18:00:47 2/11/2009 2 11 2009 18 637 525659 4818566 85 40
2:01:39 3/16/2010 3 16 2010 2 639 522333 4818554 196 40
21:00:42 4/10/2010 4 10 2010 21 801 520755 4818549 200 39
16:00:54 12/23/2009 12 23 2009 16 641 521526 4818551 198 40
4:00:53 2/28/2013 2 28 2013 4 663 523193 4818557 194 40
10:00:47 4/24/2008 4 24 2008 10 634 521673 4818552 197 40
14:00:44 12/28/2008 12 28 2008 14 632 523512 4818558 193 40
4:00:55 4/24/2010 4 24 2010 4 639 525139 4818564 87 40
18:00:53 12/25/2012 12 25 2012 18 680 521072 4818550 199 40
10:00:41 3/31/2012 3 31 2012 10 666 524585 4818562 86 40
6:00:26 3/16/2012 3 16 2012 6 663 521896 4818553 197 40
8:00:42 3/30/2008 3 30 2008 8 637 522273 4818554 196 40
18:01:24 3/27/2012 3 27 2012 18 677 521531 4818552 198 40
6:00:49 1/31/2011 1 31 2011 6 639 524934 4818564 87 40
12:00:54 12/28/2009 12 28 2009 12 640 521644 4818552 197 40
14:00:50 3/4/2011 3 4 2011 14 650 522449 4818555 195 40
6:00:53 3/4/2010 3 4 2010 6 639 524436 4818562 86 40
10:00:17 3/31/2012 3 31 2012 10 671 522048 4818554 196 40
8:00:44 4/7/2011 4 7 2011 8 660 524315 4818562 124 39
4:00:53 3/7/2010 3 7 2010 4 639 524411 4818562 86 40
8:00:50 1/19/2013 1 19 2013 8 679 521157 4818551 199 40
18:00:49 1/24/2010 1 24 2010 18 633 523527 4818559 193 40
16:00:53 4/20/2008 4 20 2008 16 634 525278 4818565 88 40
6:00:53 1/31/2011 1 31 2011 6 642 525403 4818566 88 40
0:00:47 1/19/2013 1 19 2013 0 679 521157 4818551 199 40
12:00:56 12/23/2008 12 23 2008 12 637 524203 4818562 124 39
14:00:24 3/5/2011 3 5 2011 14 650 521180 4818551 199 40



4:00:50 2/16/2009 2 16 2009 4 637 525584 4818567 88 40
16:01:12 12/29/2013 12 29 2013 16 917 521469 4818552 198 40
18:00:53 4/1/2011 4 1 2011 18 664 521545 4818553 198 40
8:00:48 3/8/2014 3 8 2014 8 917 521553 4818553 198 40
18:00:56 1/20/2011 1 20 2011 18 642 524187 4818562 124 39
4:01:00 4/1/2014 4 1 2014 4 907 521686 4818553 197 40
12:00:23 12/14/2010 12 14 2010 12 638 521582 4818553 198 40
8:00:56 4/19/2012 4 19 2012 8 676 521588 4818553 198 40
16:01:11 2/16/2011 2 16 2011 16 801 524706 4818564 86 40
16:00:48 2/9/2010 2 9 2010 16 633 525568 4818567 88 40
2:00:48 4/3/2014 4 3 2014 2 907 525376 4818566 88 40
18:00:49 4/24/2014 4 24 2014 18 907 524040 4818561 124 39
4:00:49 1/31/2011 1 31 2011 4 642 525401 4818566 88 40
10:01:23 2/11/2012 2 11 2012 10 665 525407 4818566 88 40
2:01:18 3/25/2010 3 25 2010 2 640 522481 4818556 195 40
0:00:42 4/19/2009 4 19 2009 0 640 526416 4818570 84 40
12:00:27 1/10/2011 1 10 2011 12 639 524497 4818563 86 40
10:00:54 3/27/2013 3 27 2013 10 679 521524 4818553 198 40
12:00:54 12/25/2009 12 25 2009 12 643 521796 4818554 197 40
18:00:55 4/28/2009 4 28 2009 18 639 523052 4818558 194 40
12:00:48 11/22/2011 11 22 2011 12 665 521367 4818553 198 40
4:00:46 12/15/2013 12 15 2013 4 908 523722 4818561 192 40
16:00:53 2/24/2010 2 24 2010 16 633 521375 4818553 198 40
2:00:55 3/19/2009 3 19 2009 2 643 521466 4818553 198 40
18:00:55 2/25/2012 2 25 2012 18 665 523161 4818559 194 40
12:00:47 1/5/2012 1 5 2012 12 658 521636 4818554 197 40
0:00:29 2/22/2010 2 22 2010 0 639 525412 4818567 88 40
8:00:36 3/16/2010 3 16 2010 8 801 521964 4818555 197 40
22:00:42 12/26/2008 12 26 2008 22 635 523812 4818561 192 40
6:00:53 1/5/2013 1 5 2013 6 663 524154 4818563 124 39
10:00:41 3/12/2010 3 12 2010 10 644 521394 4818553 198 40
2:00:51 2/8/2011 2 8 2011 2 642 523939 4818562 192 40
16:00:29 3/1/2014 3 1 2014 16 907 521629 4818554 197 40
10:00:48 4/2/2009 4 2 2009 10 648 521411 4818553 198 40
0:00:42 12/20/2009 12 20 2009 0 644 523301 4818560 193 40
18:00:48 12/23/2009 12 23 2009 18 633 521473 4818554 198 40
2:00:50 3/8/2013 3 8 2013 2 663 523502 4818560 193 40
22:00:48 4/6/2009 4 6 2009 22 641 521838 4818555 197 40
2:00:57 3/4/2010 3 4 2010 2 639 524435 4818564 86 40
18:01:24 1/18/2011 1 18 2011 18 650 521753 4818555 197 40
12:00:49 2/6/2011 2 6 2011 12 654 525474 4818568 88 40
8:00:54 1/19/2011 1 19 2011 8 650 521883 4818555 197 40
18:00:42 4/7/2011 4 7 2011 18 650 524444 4818564 86 40
4:00:53 1/5/2013 1 5 2013 4 663 524153 4818563 124 39
2:00:49 2/12/2014 2 12 2014 2 918 524051 4818563 124 39
6:00:48 3/15/2010 3 15 2010 6 651 526457 4818572 83 40
10:00:55 1/15/2011 1 15 2011 10 641 522336 4818557 196 40
0:01:32 3/24/2009 3 24 2009 0 634 521566 4818554 198 40
0:00:53 3/4/2010 3 4 2010 0 639 524433 4818564 86 40
2:00:54 1/19/2014 1 19 2014 2 679 523498 4818561 193 40
10:00:50 12/28/2008 12 28 2008 10 632 523512 4818561 193 40
6:00:24 1/1/2011 1 1 2011 6 650 523343 4818560 193 40
18:01:11 2/22/2010 2 22 2010 18 633 525841 4818570 85 40
12:00:26 3/20/2012 3 20 2012 12 658 521702 4818555 197 40



0:00:48 1/12/2011 1 12 2011 0 641 522569 4818558 195 40
2:00:52 3/24/2009 3 24 2009 2 643 521663 4818555 197 40
18:00:12 1/1/2010 1 1 2010 18 633 524306 4818564 124 39
8:00:48 4/16/2009 4 16 2009 8 646 524167 4818564 124 39
4:00:56 3/16/2010 3 16 2010 4 639 522327 4818557 196 40
22:00:53 2/23/2011 2 23 2011 22 638 523192 4818560 194 40
18:01:02 3/6/2010 3 6 2010 18 642 525444 4818569 88 40
6:00:54 3/5/2011 3 5 2011 6 657 522014 4818557 196 40
8:00:44 3/5/2011 3 5 2011 8 657 522024 4818557 196 40
2:00:25 12/20/2009 12 20 2009 2 644 523297 4818561 193 40
8:00:35 2/12/2010 2 12 2010 8 646 523458 4818561 193 40
4:00:54 1/28/2011 1 28 2011 4 639 523504 4818562 193 40
10:00:13 2/14/2009 2 14 2009 10 637 525100 4818567 87 40
12:00:50 4/23/2013 4 23 2013 12 671 521427 4818555 198 40
18:00:42 12/10/2010 12 10 2010 18 642 525672 4818570 85 40
6:00:50 4/3/2014 4 3 2014 6 907 525383 4818569 88 40
6:00:48 3/19/2009 3 19 2009 6 643 521468 4818555 198 40
12:00:24 4/9/2011 4 9 2011 12 659 521745 4818556 197 40
18:00:48 2/21/2014 2 21 2014 18 907 523431 4818562 193 40
14:01:11 4/3/2010 4 3 2010 14 746 526253 4818572 84 40
20:00:50 12/28/2013 12 28 2013 20 679 523318 4818561 193 40
4:02:42 3/18/2009 3 18 2009 4 642 523237 4818561 193 40
6:01:11 4/10/2012 4 10 2012 6 673 524379 4818565 124 39
0:01:23 3/23/2009 3 23 2009 0 643 523511 4818562 193 40
4:00:42 3/4/2010 3 4 2010 4 639 524433 4818566 86 40
0:01:20 4/5/2012 4 5 2012 0 658 520547 4818553 200 39
6:00:55 2/15/2010 2 15 2010 6 638 524216 4818565 124 39
2:00:27 3/24/2009 3 24 2009 2 634 521566 4818556 198 40
8:00:44 2/15/2009 2 15 2009 8 632 524963 4818568 87 40
6:00:54 4/6/2013 4 6 2013 6 671 524341 4818566 124 39
10:01:20 2/7/2013 2 7 2013 10 679 524404 4818566 124 39
0:00:42 2/2/2011 2 2 2011 0 639 523821 4818564 192 40
6:00:53 3/21/2014 3 21 2014 6 908 525419 4818570 88 40
8:00:50 4/12/2009 4 12 2009 8 641 521392 4818556 198 40
12:00:30 1/1/2012 1 1 2012 12 658 522049 4818558 196 40
10:00:23 12/17/2008 12 17 2008 10 634 524226 4818565 124 39
0:00:54 2/24/2011 2 24 2011 0 638 523101 4818561 194 40
18:00:47 3/11/2012 3 11 2012 18 666 523288 4818562 193 40
12:00:52 3/18/2008 3 18 2008 12 634 524178 4818565 124 39
2:00:54 3/4/2012 3 4 2012 2 665 523169 4818562 194 40
0:00:47 3/15/2011 3 15 2011 0 655 523121 4818562 194 40
12:00:25 11/24/2010 11 24 2010 12 643 521841 4818557 197 40
4:00:43 1/11/2009 1 11 2009 4 635 523070 4818561 194 40
2:00:44 1/4/2014 1 4 2014 2 908 523786 4818564 192 40
4:00:49 1/1/2013 1 1 2013 4 677 522000 4818558 197 40
6:00:44 1/9/2009 1 9 2009 6 635 523933 4818564 192 40
12:00:48 1/12/2011 1 12 2011 12 801 524575 4818567 86 40
18:00:43 4/11/2011 4 11 2011 18 665 521402 4818556 198 40
6:00:53 3/20/2009 3 20 2009 6 643 521513 4818557 198 40
4:02:00 1/19/2014 1 19 2014 4 679 523504 4818563 193 40
12:00:53 12/18/2008 12 18 2008 12 637 521866 4818558 197 40
8:00:53 3/19/2012 3 19 2012 8 666 522106 4818559 196 40
22:00:54 1/21/2011 1 21 2011 22 638 523963 4818565 192 40
18:00:55 4/22/2008 4 22 2008 18 633 522781 4818561 195 40



0:00:21 3/24/2008 3 24 2008 0 631 523114 4818562 194 40
18:00:28 4/11/2011 4 11 2011 18 664 521793 4818558 197 40
2:00:47 1/28/2011 1 28 2011 2 639 523508 4818563 193 40
2:00:56 2/2/2011 2 2 2011 2 639 523796 4818564 192 40
12:00:53 4/9/2014 4 9 2014 12 679 521739 4818558 197 40
2:00:44 5/4/2011 5 4 2011 2 664 525499 4818571 88 40
8:00:56 4/23/2010 4 23 2010 8 640 526411 4818574 84 40
4:00:21 12/18/2013 12 18 2013 4 907 525358 4818570 88 40
16:00:48 2/12/2009 2 12 2009 16 632 523398 4818563 193 40
8:00:49 12/26/2008 12 26 2008 8 633 524164 4818566 124 39
12:00:25 3/12/2010 3 12 2010 12 644 521401 4818557 198 40
0:00:23 12/19/2013 12 19 2013 0 909 525251 4818570 88 40
18:00:41 4/4/2009 4 4 2009 18 634 521571 4818557 198 40
16:00:44 3/26/2014 3 26 2014 16 914 521690 4818558 197 40
12:00:24 3/9/2012 3 9 2012 12 658 522234 4818559 196 40
18:00:54 11/27/2010 11 27 2010 18 647 521396 4818557 198 40
22:00:53 1/10/2014 1 10 2014 22 909 524074 4818566 124 39
14:01:10 2/7/2013 2 7 2013 14 680 524083 4818566 124 39
2:00:56 12/20/2008 12 20 2008 2 633 525392 4818571 88 40
18:00:44 3/13/2014 3 13 2014 18 679 521416 4818557 198 40
6:01:12 1/30/2011 1 30 2011 6 638 523142 4818563 194 40
6:00:15 2/16/2009 2 16 2009 6 637 525583 4818572 88 40
10:00:14 4/12/2009 4 12 2009 10 641 521391 4818557 198 40
12:00:56 1/19/2012 1 19 2012 12 663 524740 4818568 86 40
6:00:54 2/27/2013 2 27 2013 6 666 523809 4818565 192 40
12:00:56 1/11/2013 1 11 2013 12 675 523575 4818564 193 40
18:00:41 1/31/2011 1 31 2011 18 650 523918 4818566 192 40
8:00:48 1/1/2011 1 1 2011 8 650 523346 4818564 193 40
10:00:53 1/11/2011 1 11 2011 10 657 522194 4818560 196 40
2:00:50 3/24/2008 3 24 2008 2 631 523112 4818563 194 40
18:00:54 1/21/2011 1 21 2011 18 638 523963 4818566 192 40
10:01:03 1/11/2013 1 11 2013 10 675 523582 4818565 193 40
18:00:19 12/27/2009 12 27 2009 18 643 521200 4818557 198 40
0:00:13 1/13/2013 1 13 2013 0 663 523255 4818564 193 40
10:00:47 2/14/2009 2 14 2009 10 632 524966 4818570 87 40
4:00:53 3/24/2010 3 24 2010 4 656 520781 4818556 200 39
6:00:51 1/8/2011 1 8 2011 6 657 521597 4818558 198 40
12:00:45 11/27/2010 11 27 2010 12 643 521685 4818559 197 40
12:02:45 1/4/2009 1 4 2009 12 632 522153 4818560 196 40
0:00:52 11/20/2011 11 20 2011 0 650 524312 4818568 124 39
14:00:50 1/24/2010 1 24 2010 14 633 523535 4818565 193 40
0:00:41 1/11/2009 1 11 2009 0 635 523067 4818563 194 40
4:00:55 12/15/2013 12 15 2013 4 916 524421 4818568 86 40
4:00:54 11/20/2010 11 20 2010 4 651 525570 4818572 88 40
0:01:12 2/8/2013 2 8 2013 0 680 524192 4818567 124 39
6:00:42 4/12/2009 4 12 2009 6 644 525576 4818573 88 40
4:00:42 1/1/2011 1 1 2011 4 650 523347 4818564 193 40
22:00:50 2/1/2011 2 1 2011 22 639 523816 4818566 192 40
2:00:43 5/2/2011 5 2 2011 2 669 524577 4818569 86 40
18:00:42 1/31/2011 1 31 2011 18 801 523028 4818563 194 40
2:00:55 2/16/2011 2 16 2011 2 638 523113 4818564 194 40
0:00:44 3/4/2012 3 4 2012 0 665 523164 4818564 194 40
18:00:56 3/14/2011 3 14 2011 18 655 523122 4818564 194 40
22:00:45 4/8/2009 4 8 2009 22 643 524248 4818568 124 39



16:00:30 2/5/2011 2 5 2011 16 655 525317 4818572 88 40
16:00:57 2/14/2011 2 14 2011 16 646 524259 4818568 124 39
8:00:54 2/15/2010 2 15 2010 8 640 524137 4818568 124 39
6:00:53 3/20/2009 3 20 2009 6 640 521552 4818559 198 40
10:00:55 3/14/2014 3 14 2014 10 909 521713 4818559 197 40
16:00:48 1/30/2009 1 30 2009 16 633 523496 4818566 193 40
6:00:55 2/16/2011 2 16 2011 6 638 523117 4818564 194 40
2:00:54 1/25/2012 1 25 2012 2 665 521225 4818558 198 40
8:02:21 4/19/2012 4 19 2012 8 677 524299 4818568 124 39
10:00:53 3/23/2010 3 23 2010 10 643 521915 4818560 197 40
14:00:55 1/30/2013 1 30 2013 14 665 521167 4818558 199 40
12:00:20 4/25/2008 4 25 2008 12 634 521853 4818560 197 40
6:00:53 3/5/2011 3 5 2011 6 653 521969 4818561 197 40
0:00:43 1/12/2011 1 12 2011 0 657 522649 4818563 195 40
0:00:48 12/29/2012 12 29 2012 0 679 522813 4818563 194 40
4:00:53 2/13/2012 2 13 2012 4 663 525789 4818574 85 40
4:00:47 3/20/2009 3 20 2009 4 643 521514 4818559 198 40
14:00:41 12/18/2008 12 18 2008 14 637 521865 4818560 197 40
12:00:25 12/28/2009 12 28 2009 12 643 521681 4818560 197 40
18:00:26 1/3/2010 1 3 2010 18 633 523498 4818566 193 40
4:00:54 3/5/2011 3 5 2011 4 657 522015 4818561 196 40
20:00:30 4/3/2012 4 3 2012 20 657 520971 4818558 199 40
22:00:15 3/14/2011 3 14 2011 22 655 523122 4818565 194 40
18:00:42 1/31/2011 1 31 2011 18 650 523917 4818568 192 40
2:00:22 12/24/2008 12 24 2008 2 637 525456 4818573 88 40
6:00:48 12/27/2009 12 27 2009 6 633 521602 4818560 197 40
8:00:54 1/31/2011 1 31 2011 8 642 525388 4818573 88 40
4:00:47 2/16/2011 2 16 2011 4 638 523114 4818565 194 40
0:00:48 12/7/2011 12 7 2011 0 667 525063 4818572 87 40
6:00:54 3/24/2010 3 24 2010 6 656 520777 4818557 200 39
8:00:54 4/19/2011 4 19 2011 8 661 521466 4818560 198 40
8:00:27 1/9/2009 1 9 2009 8 635 523936 4818568 192 40
10:00:30 3/31/2012 3 31 2012 10 681 521368 4818560 198 40
20:00:48 2/19/2012 2 19 2012 20 663 523243 4818566 193 40
10:01:13 2/13/2011 2 13 2011 10 801 525876 4818575 85 40
22:00:41 3/19/2009 3 19 2009 22 640 521560 4818560 198 40
18:00:49 3/29/2011 3 29 2011 18 662 525257 4818573 88 40
4:00:49 3/21/2014 3 21 2014 4 908 525421 4818574 88 40
2:00:55 2/13/2012 2 13 2012 2 663 525772 4818575 85 40
18:00:26 12/26/2010 12 26 2010 18 646 523430 4818567 193 40
16:00:42 1/12/2009 1 12 2009 16 637 523967 4818568 192 40
4:00:41 3/19/2009 3 19 2009 4 643 521464 4818560 198 40
4:00:42 12/20/2008 12 20 2008 4 633 525498 4818574 88 40
6:00:53 3/18/2011 3 18 2011 6 663 521682 4818561 197 40
6:00:41 4/8/2008 4 8 2008 6 637 523298 4818566 193 40
12:00:26 1/24/2010 1 24 2010 12 633 523547 4818567 193 40
12:00:54 3/9/2011 3 9 2011 12 654 522151 4818562 196 40
12:00:26 1/12/2011 1 12 2011 12 650 524531 4818571 86 40
4:00:29 4/3/2014 4 3 2014 4 907 525383 4818574 88 40
12:00:53 1/8/2010 1 8 2010 12 639 521748 4818561 197 40
6:00:54 3/7/2010 3 7 2010 6 639 524412 4818570 86 40
10:00:56 3/24/2010 3 24 2010 10 641 521595 4818561 198 40
14:00:41 12/9/2011 12 9 2011 14 659 520751 4818558 200 39
18:00:53 2/23/2011 2 23 2011 18 638 523194 4818566 194 40



0:00:44 2/15/2010 2 15 2010 0 640 523172 4818566 194 40
8:01:07 4/5/2011 4 5 2011 8 647 521497 4818561 198 40
0:00:24 3/9/2012 3 9 2012 0 663 523371 4818567 193 40
16:00:54 4/3/2010 4 3 2010 16 746 526047 4818577 84 40
10:00:47 2/24/2010 2 24 2010 10 633 521376 4818560 198 40
18:00:54 2/23/2014 2 23 2014 18 908 523348 4818567 193 40
4:00:41 2/26/2010 2 26 2010 4 647 524940 4818573 87 40
12:00:54 3/19/2013 3 19 2013 12 663 522195 4818563 196 40
18:00:44 4/6/2010 4 6 2010 18 650 523068 4818566 194 40
4:00:52 11/24/2011 11 24 2011 4 665 522035 4818562 196 40
4:00:48 12/18/2012 12 18 2012 4 671 523495 4818568 193 40
0:00:38 2/13/2012 2 13 2012 0 663 525773 4818576 85 40
22:00:37 1/20/2011 1 20 2011 22 642 524185 4818570 124 39
0:00:48 12/24/2008 12 24 2008 0 637 525458 4818575 88 40
14:00:53 2/11/2013 2 11 2013 14 679 525838 4818576 85 40
22:00:47 4/11/2011 4 11 2011 22 664 521465 4818561 198 40
12:00:48 1/2/2014 1 2 2014 12 679 521541 4818561 198 40
20:00:53 1/10/2014 1 10 2014 20 909 524079 4818570 124 39
4:01:48 4/8/2014 4 8 2014 4 917 521668 4818562 197 40
20:00:53 1/8/2014 1 8 2014 20 909 525406 4818575 88 40
22:00:56 1/31/2011 1 31 2011 22 650 523918 4818569 192 40
22:00:53 3/7/2013 3 7 2013 22 663 523239 4818567 193 40
8:00:47 1/8/2011 1 8 2011 8 657 521674 4818562 197 40
8:00:43 1/11/2009 1 11 2009 8 635 523110 4818567 194 40
2:00:43 3/20/2009 3 20 2009 2 640 521553 4818561 198 40
22:00:54 3/17/2010 3 17 2010 22 746 523503 4818568 193 40
2:00:54 3/20/2009 3 20 2009 2 643 521533 4818561 198 40
0:00:26 2/6/2011 2 6 2011 0 657 523364 4818567 193 40
4:00:48 4/8/2008 4 8 2008 4 637 523305 4818567 193 40
14:00:53 1/11/2013 1 11 2013 14 679 523817 4818569 192 40
2:00:39 2/12/2009 2 12 2009 2 634 523045 4818567 194 40
22:00:54 2/7/2013 2 7 2013 22 680 524193 4818571 124 39
10:00:55 1/22/2011 1 22 2011 10 639 521540 4818562 198 40
16:00:54 2/13/2013 2 13 2013 16 663 523484 4818568 193 40
12:00:56 2/10/2014 2 10 2014 12 907 524329 4818571 124 39
18:00:48 1/11/2014 1 11 2014 18 907 524518 4818572 86 40
22:00:53 3/11/2014 3 11 2014 22 907 521659 4818562 197 40
4:00:55 2/4/2013 2 4 2013 4 675 523029 4818567 194 40
18:00:49 12/26/2008 12 26 2008 18 635 523810 4818569 192 40
18:00:41 4/4/2009 4 4 2009 18 639 521149 4818561 199 40
12:00:53 2/15/2009 2 15 2009 12 634 525688 4818576 85 40
4:00:14 4/8/2009 4 8 2009 4 633 520590 4818559 200 39
18:00:40 3/17/2009 3 17 2009 18 643 523047 4818567 194 40
10:00:50 3/5/2013 3 5 2013 10 657 521660 4818562 197 40
6:00:30 4/12/2009 4 12 2009 6 637 525394 4818575 88 40
8:00:26 12/20/2008 12 20 2008 8 633 525553 4818576 88 40
22:00:54 12/19/2008 12 19 2008 22 633 525513 4818576 88 40
18:00:50 2/4/2013 2 4 2013 18 675 523364 4818568 193 40
6:01:12 2/15/2010 2 15 2010 6 640 524138 4818571 124 39
2:00:41 2/24/2011 2 24 2011 2 646 523124 4818567 194 40
16:00:54 3/24/2008 3 24 2008 16 637 523271 4818568 193 40
0:00:41 1/10/2011 1 10 2011 0 801 523116 4818567 194 40
22:00:47 3/23/2008 3 23 2008 22 633 523127 4818567 194 40
10:00:44 3/29/2011 3 29 2011 10 658 522347 4818565 196 40



18:00:41 4/4/2009 4 4 2009 18 640 521029 4818561 199 40
18:00:21 2/5/2011 2 5 2011 18 657 523348 4818568 193 40
4:00:21 3/24/2008 3 24 2008 4 631 523105 4818567 194 40
4:00:31 1/31/2011 1 31 2011 4 639 524917 4818574 87 40
10:01:12 12/28/2012 12 28 2012 10 679 521857 4818563 197 40
10:00:43 4/9/2011 4 9 2011 10 654 522015 4818564 196 40
14:00:41 2/24/2010 2 24 2010 14 633 521384 4818562 198 40
2:00:42 4/11/2009 4 11 2009 2 637 524533 4818573 86 40
10:00:21 3/27/2014 3 27 2014 10 679 521815 4818564 197 40
4:00:53 2/24/2011 2 24 2011 4 646 523123 4818568 194 40
16:00:55 12/24/2009 12 24 2009 16 639 521578 4818563 198 40
2:00:12 1/11/2009 1 11 2009 2 635 523104 4818568 194 40
18:00:41 2/13/2010 2 13 2010 18 633 524367 4818572 124 39
22:00:55 2/5/2011 2 5 2011 22 657 523364 4818569 193 40
14:00:42 1/11/2013 1 11 2013 14 675 523576 4818570 193 40
6:00:56 3/29/2008 3 29 2008 6 633 523506 4818570 193 40
6:00:53 1/2/2014 1 2 2014 6 909 523523 4818570 193 40
16:00:41 1/7/2011 1 7 2011 16 646 521777 4818564 197 40
22:00:47 3/19/2009 3 19 2009 22 643 521535 4818563 198 40
22:00:54 4/3/2011 4 3 2011 22 668 525410 4818577 88 40
2:00:41 1/1/2011 1 1 2011 2 650 523354 4818569 193 40
20:00:24 12/11/2013 12 11 2013 20 908 524362 4818573 124 39
10:00:55 1/5/2013 1 5 2013 10 665 524171 4818572 124 39
22:00:57 2/10/2013 2 10 2013 22 679 524135 4818572 124 39
10:00:40 2/6/2014 2 6 2014 10 916 524613 4818574 86 40
16:00:16 1/24/2010 1 24 2010 16 633 523536 4818570 193 40
0:00:44 3/24/2008 3 24 2008 0 633 523126 4818569 194 40
4:00:54 2/8/2011 2 8 2011 4 801 525411 4818577 88 40
22:00:44 1/3/2010 1 3 2010 22 633 523496 4818570 193 40
2:00:32 1/19/2013 1 19 2013 2 679 521155 4818562 199 40
0:00:54 2/23/2010 2 23 2010 0 638 525417 4818577 88 40
14:00:47 3/1/2014 3 1 2014 14 679 521657 4818564 197 40
12:00:21 3/5/2013 3 5 2013 12 658 522200 4818566 196 40
16:00:31 2/7/2011 2 7 2011 16 654 526383 4818581 84 40
20:00:53 1/10/2013 1 10 2013 20 675 523530 4818570 193 40
10:01:24 3/20/2010 3 20 2010 10 646 521418 4818563 198 40
18:00:48 12/23/2008 12 23 2008 18 637 525375 4818577 88 40
10:00:47 1/9/2012 1 9 2012 10 663 524205 4818573 124 39
14:00:48 3/26/2010 3 26 2010 14 746 525911 4818579 85 40
12:00:20 3/26/2014 3 26 2014 12 914 521616 4818564 197 40
18:00:41 1/31/2011 1 31 2011 18 654 523365 4818570 193 40
4:00:53 3/20/2009 3 20 2009 4 640 521551 4818564 198 40
18:00:15 3/3/2013 3 3 2013 18 663 523475 4818570 193 40
12:01:20 3/11/2012 3 11 2012 12 665 521464 4818564 198 40
18:00:47 1/18/2013 1 18 2013 18 679 521548 4818564 198 40
2:00:53 12/12/2008 12 12 2008 2 633 522851 4818568 194 40
10:00:48 1/22/2011 1 22 2011 10 654 521755 4818565 197 40
14:00:38 12/23/2009 12 23 2009 14 646 523690 4818571 192 40
10:00:40 3/15/2009 3 15 2009 10 642 521366 4818563 198 40
18:00:19 1/17/2009 1 17 2009 18 632 520821 4818562 199 40
18:00:56 3/28/2011 3 28 2011 18 666 521408 4818564 198 40
0:00:55 3/20/2009 3 20 2009 0 640 521552 4818564 198 40
10:00:19 3/31/2008 3 31 2008 10 634 522064 4818566 196 40
22:00:53 1/11/2011 1 11 2011 22 642 525196 4818577 87 40



12:00:53 3/30/2012 3 30 2012 12 678 526552 4818582 83 40
0:00:48 11/20/2013 11 20 2013 0 907 524276 4818573 124 39
4:00:52 2/8/2013 2 8 2013 4 680 524197 4818573 124 39
18:00:55 2/11/2013 2 11 2013 18 675 523312 4818570 193 40
12:01:11 2/15/2010 2 15 2010 12 646 524169 4818573 124 39
8:00:46 2/24/2011 2 24 2011 8 657 522078 4818566 196 40
8:00:47 3/8/2014 3 8 2014 8 916 522084 4818566 196 40
12:00:45 3/31/2011 3 31 2011 12 655 521709 4818565 197 40
18:00:41 2/1/2011 2 1 2011 18 639 523828 4818572 192 40
8:00:48 2/16/2009 2 16 2009 8 637 525574 4818578 88 40
22:00:48 4/3/2011 4 3 2011 22 801 524673 4818575 86 40
2:00:49 2/8/2011 2 8 2011 2 638 523944 4818573 192 40
2:00:41 12/27/2008 12 27 2008 2 635 523806 4818572 192 40
10:00:21 4/19/2012 4 19 2012 10 676 521664 4818565 197 40
2:00:56 2/11/2013 2 11 2013 2 679 524137 4818573 124 39
6:00:48 4/14/2011 4 14 2011 6 661 520804 4818562 199 40
22:00:53 2/27/2013 2 27 2013 22 663 523241 4818570 193 40
10:01:11 2/14/2011 2 14 2011 10 801 525990 4818580 85 40
2:00:54 2/21/2010 2 21 2010 2 633 525515 4818579 88 40
0:00:32 4/4/2011 4 4 2011 0 668 525411 4818578 88 40
18:01:02 2/23/2011 2 23 2011 18 638 523191 4818570 194 40
6:00:15 2/28/2013 2 28 2013 6 663 523192 4818570 194 40
4:00:48 5/1/2008 5 1 2008 4 636 523544 4818572 193 40
22:01:13 2/22/2010 2 22 2010 22 638 525411 4818578 88 40
10:00:41 3/19/2013 3 19 2013 10 663 522191 4818567 196 40
0:00:44 4/9/2009 4 9 2009 0 643 524246 4818574 124 39
0:00:43 3/15/2009 3 15 2009 0 642 523364 4818571 193 40
20:00:54 2/7/2013 2 7 2013 20 680 523590 4818572 193 40
0:00:48 2/1/2013 2 1 2013 0 679 523333 4818571 193 40
20:00:47 1/22/2014 1 22 2014 20 907 524141 4818574 124 39
16:00:10 12/23/2008 12 23 2008 16 633 524182 4818574 124 39
4:00:53 2/11/2010 2 11 2010 4 640 523486 4818572 193 40
0:00:32 12/4/2012 12 4 2012 0 677 523373 4818571 193 40
0:00:32 4/26/2014 4 26 2014 0 907 523156 4818571 194 40
8:00:48 2/21/2010 2 21 2010 8 633 525498 4818579 88 40
16:00:54 11/30/2010 11 30 2010 16 646 520906 4818563 199 40
0:00:53 3/20/2009 3 20 2009 0 643 521538 4818565 198 40
8:00:55 11/23/2011 11 23 2011 8 665 521482 4818565 198 40
22:00:44 1/1/2013 1 1 2013 22 675 523346 4818571 193 40
12:00:54 12/30/2010 12 30 2010 12 638 522883 4818570 194 40
22:00:53 3/23/2009 3 23 2009 22 638 521691 4818566 197 40
12:00:42 1/6/2009 1 6 2009 12 635 523558 4818572 193 40
8:00:44 12/20/2008 12 20 2008 8 634 525632 4818580 85 40
14:00:47 1/14/2012 1 14 2012 14 663 525168 4818578 87 40
10:00:30 4/19/2012 4 19 2012 10 666 524379 4818575 124 39
16:00:17 1/19/2011 1 19 2011 16 801 523170 4818571 194 40
2:00:53 2/8/2013 2 8 2013 2 680 524195 4818575 124 39
10:00:41 2/8/2009 2 8 2009 10 633 524580 4818576 86 40
0:00:42 2/11/2013 2 11 2013 0 679 524134 4818575 124 39
12:00:55 3/19/2013 3 19 2013 12 679 522153 4818568 196 40
8:00:54 2/24/2011 2 24 2011 8 647 522195 4818568 196 40
4:00:29 12/23/2009 12 23 2009 4 644 522410 4818569 195 40
6:00:41 4/27/2011 4 27 2011 6 668 525730 4818581 85 40
12:00:55 2/5/2011 2 5 2011 12 646 521255 4818565 198 40



14:01:24 4/29/2010 4 29 2010 14 644 524463 4818576 86 40
14:00:54 2/17/2014 2 17 2014 14 914 521606 4818566 197 40
10:01:48 12/24/2009 12 24 2009 10 644 524149 4818575 124 39
12:00:47 3/15/2010 3 15 2010 12 801 521883 4818567 197 40
10:00:48 12/24/2012 12 24 2012 10 665 521775 4818567 197 40
10:00:26 4/3/2012 4 3 2012 10 657 521089 4818565 199 40
2:00:27 3/15/2009 3 15 2009 2 642 523360 4818572 193 40
4:00:53 3/24/2009 3 24 2009 4 644 522134 4818568 196 40
22:00:31 3/13/2010 3 13 2010 22 801 524319 4818576 124 39
6:00:44 12/15/2008 12 15 2008 6 637 524228 4818575 124 39
14:01:01 2/13/2011 2 13 2011 14 646 525759 4818581 85 40
0:00:43 12/27/2008 12 27 2008 0 635 523813 4818574 192 40
18:02:23 3/23/2008 3 23 2008 18 633 523132 4818572 194 40
12:00:48 1/9/2012 1 9 2012 12 663 524198 4818575 124 39
12:00:41 2/26/2009 2 26 2009 12 637 526012 4818582 85 40
6:00:45 12/18/2012 12 18 2012 6 671 523497 4818573 193 40
6:00:48 12/8/2013 12 8 2013 6 907 525709 4818581 85 40
0:00:47 4/6/2009 4 6 2009 0 647 521426 4818566 198 40
8:00:23 4/24/2008 4 24 2008 8 631 521667 4818567 197 40
4:00:47 3/29/2008 3 29 2008 4 633 523506 4818573 193 40
18:00:47 4/7/2012 4 7 2012 18 679 525053 4818579 87 40
12:00:41 1/28/2011 1 28 2011 12 654 521870 4818568 197 40
10:00:41 2/17/2013 2 17 2013 10 666 525245 4818580 88 40
8:00:30 2/13/2010 2 13 2010 8 640 523998 4818575 192 40
14:00:43 3/30/2008 3 30 2008 14 634 524222 4818576 124 39
4:02:54 1/30/2011 1 30 2011 4 638 523127 4818572 194 40
6:00:37 12/3/2012 12 3 2012 6 675 525611 4818581 88 40
18:01:14 2/7/2013 2 7 2013 18 663 523473 4818573 193 40
0:00:17 1/4/2014 1 4 2014 0 908 523765 4818574 192 40
22:00:42 12/6/2010 12 6 2010 22 650 523366 4818573 193 40
2:00:20 1/4/2012 1 4 2012 2 663 522253 4818569 196 40
0:00:48 3/18/2010 3 18 2010 0 746 523505 4818574 193 40
16:00:33 2/22/2010 2 22 2010 16 639 525935 4818583 85 40
2:00:49 1/14/2009 1 14 2009 2 634 523935 4818575 192 40
22:00:43 1/9/2009 1 9 2009 22 635 523412 4818573 193 40
2:00:54 2/28/2013 2 28 2013 2 663 523245 4818573 193 40
8:00:53 2/12/2009 2 12 2009 8 633 525559 4818581 88 40
22:00:49 1/31/2013 1 31 2013 22 679 523339 4818573 193 40
6:00:56 4/2/2012 4 2 2012 6 676 525744 4818582 85 40
20:00:41 2/10/2013 2 10 2013 20 679 524116 4818576 124 39
12:00:48 12/28/2012 12 28 2012 12 679 521856 4818568 197 40
22:00:48 2/13/2013 2 13 2013 22 675 523323 4818573 193 40
18:01:13 4/3/2010 4 3 2010 18 642 524273 4818577 124 39
4:00:53 5/1/2010 5 1 2010 4 640 520908 4818566 199 40
10:00:56 12/21/2008 12 21 2008 10 632 521727 4818568 197 40
16:02:58 4/22/2011 4 22 2011 16 664 521360 4818567 198 40
4:00:53 4/21/2014 4 21 2014 4 908 522328 4818570 196 40
2:00:48 4/24/2013 4 24 2013 2 677 521044 4818566 199 40
18:00:40 2/14/2010 2 14 2010 18 640 523218 4818573 193 40
12:00:54 12/16/2010 12 16 2010 12 638 521727 4818568 197 40
4:00:53 12/9/2010 12 9 2010 4 638 523524 4818574 193 40
6:00:33 4/15/2011 4 15 2011 6 641 520926 4818566 199 40
6:00:54 3/29/2008 3 29 2008 6 634 523809 4818575 192 40
8:00:54 12/27/2009 12 27 2009 8 633 521619 4818568 197 40



2:00:54 1/19/2013 1 19 2013 2 677 521194 4818567 199 40
10:01:11 1/20/2013 1 20 2013 10 677 521496 4818568 198 40
8:01:45 2/23/2010 2 23 2010 8 638 525847 4818583 85 40
6:00:42 2/15/2014 2 15 2014 6 918 526585 4818586 83 40
4:00:15 1/14/2009 1 14 2009 4 634 523935 4818576 192 40
8:00:48 2/15/2010 2 15 2010 8 638 524354 4818578 124 39
6:00:53 4/23/2010 4 23 2010 6 746 525839 4818583 85 40
14:01:48 4/14/2010 4 14 2010 14 640 525061 4818580 87 40
12:00:54 12/15/2010 12 15 2010 12 638 521743 4818569 197 40
2:01:14 2/6/2011 2 6 2011 2 657 523500 4818575 193 40
2:00:48 3/24/2008 3 24 2008 2 633 523124 4818573 194 40
20:00:54 2/11/2013 2 11 2013 20 675 523356 4818574 193 40
4:00:24 3/3/2014 3 3 2014 4 918 523800 4818576 192 40
22:00:47 2/21/2011 2 21 2011 22 639 523207 4818574 194 40
18:00:48 12/30/2010 12 30 2010 18 641 523201 4818574 194 40
10:00:48 12/30/2013 12 30 2013 10 907 522062 4818570 196 40
0:00:48 4/20/2011 4 20 2011 0 669 524714 4818579 86 40
16:00:55 1/19/2009 1 19 2009 16 633 521605 4818568 197 40
18:01:18 3/21/2010 3 21 2010 18 642 524292 4818578 124 39
14:00:43 1/18/2009 1 18 2009 14 633 521538 4818568 198 40
0:00:37 3/7/2013 3 7 2013 0 663 523199 4818574 194 40
4:00:05 3/24/2008 3 24 2008 4 633 523123 4818574 194 40
10:00:48 1/15/2011 1 15 2011 10 650 522231 4818571 196 40
0:00:36 1/25/2012 1 25 2012 0 665 521205 4818567 198 40
6:00:53 2/11/2010 2 11 2010 6 640 523484 4818575 193 40
6:00:13 12/20/2008 12 20 2008 6 633 525544 4818582 88 40
10:00:44 2/6/2009 2 6 2009 10 633 524941 4818580 87 40
12:00:47 3/19/2010 3 19 2010 12 653 521465 4818568 198 40
12:00:47 2/11/2012 2 11 2012 12 665 525720 4818583 85 40
2:01:11 3/23/2011 3 23 2011 2 662 523502 4818575 193 40
0:00:42 1/5/2012 1 5 2012 0 658 521656 4818569 197 40
22:00:43 1/31/2011 1 31 2011 22 654 523362 4818575 193 40
2:00:47 3/14/2009 3 14 2009 2 642 523238 4818575 193 40
10:00:31 12/29/2013 12 29 2013 10 908 521323 4818568 198 40
14:00:47 3/26/2010 3 26 2010 14 641 524895 4818581 87 40
18:00:35 2/15/2014 2 15 2014 18 909 521089 4818568 199 40
16:00:24 4/20/2008 4 20 2008 16 632 525277 4818582 88 40
6:00:34 4/30/2009 4 30 2009 6 648 524016 4818578 124 39
0:00:55 2/22/2011 2 22 2011 0 639 523205 4818575 194 40
12:00:43 12/30/2013 12 30 2013 12 907 522058 4818571 196 40
12:00:54 2/13/2010 2 13 2010 12 633 524334 4818579 124 39
4:00:35 4/6/2009 4 6 2009 4 647 521426 4818569 198 40
4:00:49 1/14/2010 1 14 2010 4 633 520568 4818566 190 17
12:00:42 3/16/2010 3 16 2010 12 646 521748 4818570 197 40
18:00:23 3/28/2010 3 28 2010 18 652 525627 4818584 85 40
18:00:30 1/9/2009 1 9 2009 18 635 523409 4818576 193 40
18:00:44 12/21/2008 12 21 2008 18 632 521500 4818569 198 40
22:00:28 1/22/2014 1 22 2014 22 907 524145 4818579 124 39
12:00:44 11/25/2010 11 25 2010 12 646 521577 4818570 198 40
8:00:41 3/17/2014 3 17 2014 8 679 521634 4818570 197 40
18:00:23 4/18/2011 4 18 2011 18 654 525957 4818585 85 40
6:00:36 2/8/2013 2 8 2013 6 680 524174 4818579 124 39
22:00:48 3/8/2012 3 8 2012 22 663 523366 4818576 193 40
22:00:53 3/6/2013 3 6 2013 22 663 523185 4818575 194 40



10:00:42 3/30/2008 3 30 2008 10 637 522321 4818572 196 40
8:01:17 3/6/2010 3 6 2010 8 647 524223 4818579 124 39
8:00:56 3/15/2010 3 15 2010 8 640 521411 4818570 198 40
8:00:42 12/26/2008 12 26 2008 8 637 524146 4818579 124 39
6:00:53 3/29/2009 3 29 2009 6 644 523194 4818576 194 40
8:00:54 1/19/2013 1 19 2013 8 677 521192 4818569 199 40
2:00:53 4/21/2010 4 21 2010 2 639 524699 4818581 86 40
6:00:47 4/6/2009 4 6 2009 6 647 521424 4818570 198 40
22:00:16 4/29/2009 4 29 2009 22 648 524162 4818579 124 39
0:00:21 3/2/2011 3 2 2011 0 801 523065 4818575 194 40
18:00:40 1/18/2014 1 18 2014 18 679 523067 4818575 194 40
18:00:54 3/26/2010 3 26 2010 18 801 525684 4818585 85 40
10:00:53 3/14/2009 3 14 2009 10 634 521961 4818572 197 40
16:00:31 3/30/2011 3 30 2011 16 660 523184 4818576 194 40
22:00:42 2/10/2010 2 10 2010 22 647 523240 4818576 193 40
16:00:41 2/11/2013 2 11 2013 16 663 524895 4818582 87 40
14:00:27 2/22/2010 2 22 2010 14 638 525820 4818585 85 40
0:00:50 1/23/2014 1 23 2014 0 907 524142 4818579 124 39
10:00:36 4/19/2011 4 19 2011 10 661 521472 4818570 198 40
4:00:56 12/21/2009 12 21 2009 4 646 525198 4818583 87 40
6:00:24 1/12/2009 1 12 2009 6 632 523294 4818576 193 40
22:00:47 4/19/2011 4 19 2011 22 669 524711 4818581 86 40
22:00:53 2/11/2013 2 11 2013 22 675 523357 4818576 193 40
4:00:41 3/29/2008 3 29 2008 4 634 523804 4818578 192 40
0:00:37 3/29/2009 3 29 2009 0 644 523197 4818576 194 40
22:00:48 11/20/2013 11 20 2013 22 907 525932 4818586 85 40
18:00:41 2/21/2009 2 21 2009 18 632 523360 4818577 193 40
2:00:49 3/29/2009 3 29 2009 2 642 523488 4818577 193 40
0:00:50 3/9/2013 3 9 2013 0 663 523245 4818577 193 40
16:00:41 4/5/2011 4 5 2011 16 665 526230 4818588 84 40
8:00:42 2/3/2011 2 3 2011 8 641 521921 4818572 197 40
8:00:46 3/10/2011 3 10 2011 8 650 522209 4818573 196 40
6:01:12 1/19/2013 1 19 2013 6 677 521195 4818570 199 40
20:00:41 1/4/2012 1 4 2012 20 658 521641 4818571 197 40
2:00:54 2/11/2010 2 11 2010 2 640 523486 4818577 193 40
0:00:54 2/14/2013 2 14 2013 0 675 523325 4818577 193 40
4:00:53 4/30/2009 4 30 2009 4 648 524156 4818580 124 39
16:00:53 1/20/2011 1 20 2011 16 801 524165 4818580 124 39
8:00:43 4/5/2011 4 5 2011 8 658 524227 4818580 124 39
10:00:45 3/15/2010 3 15 2010 10 801 521975 4818573 197 40
10:02:52 1/24/2010 1 24 2010 10 633 523543 4818578 193 40
2:00:48 3/19/2014 3 19 2014 2 913 526730 4818590 83 40
2:00:45 2/14/2013 2 14 2013 2 675 523326 4818577 193 40
2:00:28 1/23/2014 1 23 2014 2 907 524149 4818580 124 39
18:00:47 3/23/2008 3 23 2008 18 631 523078 4818576 194 40
18:01:17 1/29/2011 1 29 2011 18 646 523742 4818579 192 40
22:00:53 1/12/2013 1 12 2013 22 663 523355 4818577 193 40
22:00:50 4/6/2014 4 6 2014 22 913 520593 4818568 190 17
0:00:48 4/20/2011 4 20 2011 0 666 524684 4818582 86 40
22:00:49 3/22/2011 3 22 2011 22 660 523477 4818578 193 40
0:00:50 12/11/2013 12 11 2013 0 907 523923 4818579 192 40
14:00:53 1/28/2011 1 28 2011 14 641 521788 4818572 197 40
20:00:49 4/19/2012 4 19 2012 20 666 524950 4818583 87 40
0:00:48 3/14/2009 3 14 2009 0 642 523217 4818577 193 40



4:00:54 3/14/2009 3 14 2009 4 642 523240 4818577 193 40
16:00:47 1/11/2009 1 11 2009 16 633 523927 4818580 192 40
2:00:53 4/30/2009 4 30 2009 2 648 524159 4818581 124 39
18:00:39 12/11/2010 12 11 2010 18 638 524159 4818581 124 39
8:00:54 2/15/2011 2 15 2011 8 642 525905 4818587 85 40
2:00:44 3/24/2009 3 24 2009 2 638 521639 4818572 197 40
0:00:55 3/23/2011 3 23 2011 0 667 523551 4818579 193 40
12:00:56 2/7/2011 2 7 2011 12 654 525889 4818587 85 40
16:00:43 2/17/2010 2 17 2010 16 639 525529 4818586 88 40
10:01:12 1/3/2014 1 3 2014 10 908 523442 4818578 193 40
8:00:55 4/1/2011 4 1 2011 8 655 521770 4818573 197 40
18:00:53 4/14/2010 4 14 2010 18 650 525878 4818587 85 40
8:00:42 3/1/2014 3 1 2014 8 917 522287 4818575 196 40
0:00:55 1/12/2009 1 12 2009 0 632 523236 4818578 193 40
18:00:54 1/1/2011 1 1 2011 18 801 521234 4818571 198 40
14:00:54 2/7/2010 2 7 2010 14 640 521573 4818572 198 40
12:00:33 3/24/2010 3 24 2010 12 643 520957 4818570 189 40
0:00:54 4/4/2011 4 4 2011 0 801 524673 4818583 86 40
8:01:18 3/3/2011 3 3 2011 8 638 523475 4818579 193 40
8:03:04 2/13/2013 2 13 2013 8 665 521180 4818571 199 40
6:00:35 3/17/2010 3 17 2010 6 801 521715 4818573 197 40
10:00:43 12/15/2010 12 15 2010 10 638 521743 4818573 197 40
14:00:48 12/25/2009 12 25 2009 14 641 521480 4818572 198 40
16:00:46 12/25/2009 12 25 2009 16 641 521480 4818572 198 40
14:00:22 1/28/2011 1 28 2011 14 650 523831 4818580 192 40
2:00:54 4/6/2009 4 6 2009 2 647 521424 4818572 198 40
12:00:44 4/19/2012 4 19 2012 12 658 521625 4818573 197 40
18:00:41 1/1/2013 1 1 2013 18 675 523345 4818579 193 40
22:00:53 4/10/2008 4 10 2008 22 636 524154 4818581 124 39
20:00:48 12/11/2013 12 11 2013 20 671 524178 4818582 124 39
4:01:10 2/12/2009 2 12 2009 4 633 525557 4818587 88 40
12:00:23 12/25/2013 12 25 2013 12 911 523521 4818579 193 40
0:00:47 2/12/2013 2 12 2013 0 675 523354 4818579 193 40
8:00:37 2/8/2013 2 8 2013 8 663 524347 4818582 124 39
18:00:55 4/11/2011 4 11 2011 18 664 521485 4818573 198 40
22:00:43 2/27/2013 2 27 2013 22 658 523242 4818579 193 40
22:00:53 2/22/2013 2 22 2013 22 666 523434 4818579 193 40
14:00:47 1/11/2011 1 11 2011 14 639 523686 4818580 192 40
18:00:53 12/23/2009 12 23 2009 18 639 521454 4818573 198 40
18:00:49 12/19/2008 12 19 2008 18 633 525494 4818587 88 40
8:00:54 3/14/2009 3 14 2009 8 638 521864 4818574 197 40
10:01:18 2/14/2011 2 14 2011 10 646 525880 4818589 85 40
16:00:42 3/19/2014 3 19 2014 16 679 521534 4818573 198 40
16:00:51 2/26/2013 2 26 2013 16 663 525291 4818586 88 40
8:01:12 2/27/2013 2 27 2013 8 666 523964 4818582 192 40
12:00:55 12/24/2012 12 24 2012 12 665 521775 4818574 197 40
14:00:36 1/29/2011 1 29 2011 14 638 521261 4818573 198 40
6:00:24 3/31/2014 3 31 2014 6 913 523123 4818579 194 40
4:00:42 1/4/2012 1 4 2012 4 663 522259 4818576 196 40
0:00:54 3/11/2011 3 11 2011 0 801 523206 4818579 194 40
12:00:40 1/12/2011 1 12 2011 12 647 524528 4818584 86 40
0:00:55 1/8/2010 1 8 2010 0 641 520585 4818571 190 17
14:00:21 1/13/2013 1 13 2013 14 671 521279 4818573 188 40
0:00:23 4/4/2011 4 4 2011 0 658 525511 4818588 88 40



6:00:24 1/4/2012 1 4 2012 6 663 522259 4818576 196 40
10:00:48 1/11/2011 1 11 2011 10 638 522197 4818576 196 40
6:01:12 12/9/2010 12 9 2010 6 638 523531 4818580 193 40
10:00:32 3/12/2010 3 12 2010 10 642 521469 4818574 198 40
2:00:21 2/2/2010 2 2 2010 2 638 523197 4818579 194 40
0:00:47 5/1/2008 5 1 2008 0 636 523542 4818581 193 40
8:00:38 3/3/2014 3 3 2014 8 918 523587 4818581 193 40
18:00:46 4/3/2011 4 3 2011 18 659 524789 4818585 86 40
2:00:40 3/15/2014 3 15 2014 2 907 521723 4818574 197 40
0:00:54 4/30/2009 4 30 2009 0 648 524157 4818583 124 39
6:00:42 3/1/2009 3 1 2009 6 637 523992 4818582 192 40
6:00:50 1/3/2013 1 3 2013 6 663 523204 4818580 194 40
16:00:54 1/21/2011 1 21 2011 16 650 523965 4818582 192 40
0:01:10 1/15/2011 1 15 2011 0 639 523142 4818579 194 40
22:00:53 2/14/2010 2 14 2010 22 640 523187 4818580 194 40
2:00:47 5/1/2008 5 1 2008 2 636 523537 4818581 193 40
12:00:50 4/1/2010 4 1 2010 12 639 524759 4818585 86 40
0:00:53 12/26/2009 12 26 2009 0 639 521464 4818574 198 40
4:02:02 2/16/2014 2 16 2014 4 916 521191 4818573 189 40
10:00:53 1/11/2011 1 11 2011 10 647 524579 4818585 86 40
10:01:10 3/29/2011 3 29 2011 10 655 522346 4818577 196 40
6:00:26 1/21/2011 1 21 2011 6 638 524536 4818585 86 40
4:00:48 3/29/2009 3 29 2009 4 644 523194 4818580 194 40
8:00:53 3/27/2010 3 27 2010 8 643 524310 4818584 124 39
0:00:24 3/22/2011 3 22 2011 0 659 523287 4818580 193 40
22:00:53 3/8/2013 3 8 2013 22 663 523248 4818580 193 40
18:00:54 2/6/2012 2 6 2012 18 665 524149 4818583 124 39
18:00:47 3/9/2011 3 9 2011 18 655 523114 4818580 194 40
16:00:12 4/5/2011 4 5 2011 16 662 525783 4818589 85 40
16:00:34 2/5/2011 2 5 2011 16 641 521203 4818573 188 40
0:00:54 4/9/2014 4 9 2014 0 913 525893 4818590 85 40
14:01:06 3/19/2014 3 19 2014 14 909 521670 4818575 197 40
12:00:24 1/28/2011 1 28 2011 12 641 521788 4818575 197 40
8:00:53 4/7/2009 4 7 2009 8 646 521813 4818575 197 40
16:00:48 1/28/2011 1 28 2011 16 641 521789 4818576 197 40
18:00:47 4/29/2009 4 29 2009 18 634 521194 4818574 189 40
10:00:51 12/25/2013 12 25 2013 10 911 523524 4818581 193 40
22:00:46 12/24/2012 12 24 2012 22 679 525447 4818589 88 40
8:00:52 3/27/2014 3 27 2014 8 913 524387 4818585 124 39
4:00:44 3/20/2011 3 20 2011 4 660 521691 4818575 197 40
16:00:44 2/8/2012 2 8 2012 16 663 524138 4818584 124 39
0:00:42 2/3/2011 2 3 2011 0 641 521923 4818576 197 40
10:00:29 2/6/2014 2 6 2014 10 907 524401 4818585 124 39
10:00:51 2/7/2013 2 7 2013 10 680 524416 4818585 86 40
22:00:59 11/20/2010 11 20 2010 22 651 524198 4818584 124 39
2:00:43 2/24/2010 2 24 2010 2 633 523353 4818581 193 40
12:00:59 12/29/2013 12 29 2013 12 907 521367 4818575 188 40
2:00:51 12/9/2010 12 9 2010 2 638 523480 4818582 193 40
2:00:54 2/21/2010 2 21 2010 2 639 525429 4818589 88 40
2:00:57 12/1/2010 12 1 2010 2 653 523362 4818581 193 40
14:00:38 2/6/2011 2 6 2011 14 639 525237 4818588 88 40
14:00:25 4/1/2014 4 1 2014 14 917 521407 4818575 188 40
18:00:53 1/21/2011 1 21 2011 18 650 523964 4818584 192 40
6:01:23 2/3/2011 2 3 2011 6 641 521921 4818577 197 40



22:00:47 2/13/2013 2 13 2013 22 679 523193 4818581 194 40
4:00:49 1/23/2014 1 23 2014 4 907 524103 4818584 124 39
18:00:47 1/9/2014 1 9 2014 18 907 524154 4818584 124 39
0:00:54 1/3/2013 1 3 2013 0 663 523207 4818581 194 40
10:00:53 4/24/2013 4 24 2013 10 671 521690 4818576 197 40
2:00:53 12/28/2012 12 28 2012 2 665 521693 4818576 197 40
4:00:35 2/8/2011 2 8 2011 4 639 525436 4818589 88 40
12:00:23 3/29/2011 3 29 2011 12 663 522343 4818578 196 40
10:00:44 11/27/2010 11 27 2010 10 801 521665 4818576 197 40
10:00:53 1/22/2011 1 22 2011 10 657 521762 4818577 197 40
2:00:57 12/21/2009 12 21 2009 2 639 523191 4818581 194 40
2:00:56 3/29/2009 3 29 2009 2 644 523191 4818581 194 40
18:00:42 3/23/2008 3 23 2008 18 637 523302 4818582 193 40
12:00:44 12/1/2010 12 1 2010 12 641 520738 4818573 190 17
16:00:48 1/18/2011 1 18 2011 16 647 522045 4818578 196 40
4:01:11 4/30/2008 4 30 2008 4 634 523703 4818583 192 40
18:00:41 3/8/2012 3 8 2012 18 666 523059 4818581 194 40
12:00:40 12/28/2012 12 28 2012 12 680 521751 4818577 197 40
0:01:00 1/12/2010 1 12 2010 0 638 521773 4818577 197 40
2:00:57 2/26/2010 2 26 2010 2 647 524971 4818588 87 40
12:00:54 4/7/2012 4 7 2012 12 673 525875 4818592 85 40
4:00:49 2/2/2013 2 2 2013 4 663 523201 4818582 194 40
2:00:50 12/4/2012 12 4 2012 2 677 523204 4818582 194 40
2:00:54 1/3/2013 1 3 2013 2 663 523204 4818582 194 40
10:00:53 12/28/2012 12 28 2012 10 680 521753 4818577 197 40
14:00:48 1/30/2009 1 30 2009 14 637 523897 4818584 192 40
18:00:51 12/7/2010 12 7 2010 18 647 523485 4818583 193 40
18:00:47 1/20/2011 1 20 2011 18 650 524206 4818586 124 39
18:00:47 4/14/2012 4 14 2012 18 677 523092 4818582 194 40
22:00:53 2/21/2009 2 21 2009 22 632 523358 4818583 193 40
6:00:41 3/29/2009 3 29 2009 6 642 523503 4818583 193 40
12:00:56 1/16/2011 1 16 2011 12 638 524405 4818587 124 39
0:00:42 2/28/2013 2 28 2013 0 658 523240 4818582 193 40
6:00:57 4/2/2012 4 2 2012 6 678 525661 4818591 85 40
0:00:47 2/27/2010 2 27 2010 0 643 523235 4818583 193 40
6:00:56 1/19/2014 1 19 2014 6 679 523524 4818584 193 40
14:00:54 3/15/2010 3 15 2010 14 640 522037 4818579 196 40
4:00:54 3/31/2014 3 31 2014 4 913 523139 4818582 194 40
0:00:44 1/10/2009 1 10 2009 0 635 523407 4818583 193 40
4:00:24 1/3/2013 1 3 2013 4 663 523195 4818582 194 40
8:00:41 4/14/2009 4 14 2009 8 642 526631 4818595 83 40
6:00:53 2/3/2011 2 3 2011 6 650 521905 4818578 197 40
18:00:47 3/18/2008 3 18 2008 18 632 523069 4818582 194 40
14:00:47 3/24/2013 3 24 2013 14 679 521474 4818577 188 40
14:00:43 11/24/2010 11 24 2010 14 643 521880 4818578 197 40
18:00:24 2/25/2012 2 25 2012 18 663 523115 4818583 194 40
18:00:14 12/27/2009 12 27 2009 18 638 521717 4818578 187 40
2:00:54 2/3/2011 2 3 2011 2 641 521923 4818579 197 40
14:00:55 2/13/2014 2 13 2014 14 918 526023 4818593 84 40
0:00:42 4/7/2009 4 7 2009 0 648 521815 4818578 187 40
2:00:56 3/28/2012 3 28 2012 2 670 522353 4818580 196 40
2:01:11 3/7/2010 3 7 2010 2 642 525534 4818592 88 40
10:00:49 3/28/2013 3 28 2013 10 671 521503 4818577 188 40
18:00:41 4/11/2009 4 11 2009 18 645 526424 4818595 83 40



22:00:36 2/2/2011 2 2 2011 22 641 521921 4818579 197 40
10:00:43 3/29/2011 3 29 2011 10 663 522325 4818580 196 40
16:00:47 1/8/2011 1 8 2011 16 801 523987 4818586 192 40
14:00:41 3/18/2014 3 18 2014 14 914 521298 4818577 188 40
18:00:55 3/15/2010 3 15 2010 18 646 521066 4818576 189 40
18:00:12 4/11/2011 4 11 2011 18 665 521654 4818578 187 40
2:00:41 3/31/2014 3 31 2014 2 913 523139 4818583 194 40
22:00:47 3/20/2014 3 20 2014 22 908 525246 4818591 88 40
22:00:54 2/2/2011 2 2 2011 22 650 521905 4818579 187 40
16:00:47 2/6/2012 2 6 2012 16 665 524149 4818587 124 39
14:00:49 2/13/2010 2 13 2010 14 638 524446 4818588 86 40
18:01:08 1/5/2013 1 5 2013 18 680 520799 4818576 189 40
18:01:16 1/17/2011 1 17 2011 18 638 523521 4818585 193 40
14:00:54 4/1/2010 4 1 2010 14 646 524308 4818588 124 39
16:00:53 2/23/2014 2 23 2014 16 908 523257 4818584 193 40
14:00:23 12/23/2008 12 23 2008 14 637 524199 4818587 124 39
0:01:12 2/13/2010 2 13 2010 0 633 524221 4818587 124 39
6:00:41 1/10/2012 1 10 2012 6 663 525087 4818591 87 40
10:00:23 4/29/2011 4 29 2011 10 654 521735 4818579 187 40
6:00:54 2/8/2011 2 8 2011 6 657 525333 4818592 88 40
12:00:47 1/19/2013 1 19 2013 12 679 521740 4818579 187 40
2:01:07 2/6/2011 2 6 2011 2 638 523910 4818586 192 40
16:00:49 2/14/2009 2 14 2009 16 632 523789 4818586 192 40
18:00:54 12/17/2012 12 17 2012 18 675 525421 4818592 88 40
10:00:53 1/11/2011 1 11 2011 10 654 524439 4818588 86 40
2:00:37 3/11/2011 3 11 2011 2 801 523201 4818584 194 40
6:00:54 4/6/2014 4 6 2014 6 916 525770 4818593 85 40
10:00:50 4/24/2014 4 24 2014 10 907 524157 4818587 124 39
20:00:38 1/12/2013 1 12 2013 20 663 523354 4818585 193 40
4:00:53 3/15/2009 3 15 2009 4 642 523368 4818585 193 40
16:00:41 2/14/2014 2 14 2014 16 908 525731 4818593 85 40
8:00:17 3/17/2010 3 17 2010 8 655 521953 4818580 187 40
2:00:54 4/7/2009 4 7 2009 2 648 521812 4818580 187 40
2:00:43 12/8/2011 12 8 2011 2 801 524659 4818589 86 40
16:00:53 1/29/2009 1 29 2009 16 633 524713 4818590 86 40
8:00:41 12/1/2010 12 1 2010 8 801 523524 4818585 193 40
22:00:20 2/23/2011 2 23 2011 22 657 523191 4818584 194 40
6:00:10 2/12/2009 2 12 2009 6 633 525562 4818593 88 40
10:00:41 3/15/2010 3 15 2010 10 640 522030 4818580 186 40
0:00:48 2/4/2013 2 4 2013 0 675 523033 4818584 194 40
14:00:32 3/9/2011 3 9 2011 14 647 522299 4818581 196 40
12:00:54 2/26/2011 2 26 2011 12 654 521212 4818578 188 40
22:00:39 2/23/2011 2 23 2011 22 639 523361 4818585 193 40
16:00:42 4/12/2012 4 12 2012 16 676 525828 4818594 85 40
16:00:53 1/1/2010 1 1 2010 16 633 524249 4818588 124 39
10:00:54 2/14/2010 2 14 2010 10 646 524648 4818590 86 40
14:00:54 2/22/2010 2 22 2010 14 646 525854 4818594 85 40
14:00:20 4/9/2011 4 9 2011 14 658 521546 4818579 188 40
12:00:43 12/17/2008 12 17 2008 12 633 523780 4818587 192 40
2:00:53 2/7/2010 2 7 2010 2 633 525319 4818592 88 40
14:00:56 3/19/2014 3 19 2014 14 679 521535 4818579 188 40
4:00:45 2/24/2010 2 24 2010 4 633 523351 4818585 193 40
10:00:47 1/1/2010 1 1 2010 10 633 524231 4818589 124 39
10:00:44 5/18/2011 5 18 2011 10 667 522103 4818581 186 40



22:00:41 4/3/2011 4 3 2011 22 658 525527 4818593 88 40
16:00:54 3/1/2014 3 1 2014 16 679 521584 4818580 188 40
0:00:50 2/2/2010 2 2 2010 0 638 523194 4818585 194 40
0:00:53 11/24/2010 11 24 2010 0 642 525502 4818593 88 40
0:00:53 1/19/2013 1 19 2013 0 677 521189 4818578 189 40
14:00:44 12/25/2009 12 25 2009 14 639 521644 4818580 187 40
12:00:56 12/2/2010 12 2 2010 12 653 521489 4818580 188 40
18:00:57 12/24/2012 12 24 2012 18 679 525454 4818593 88 40
18:00:19 1/19/2013 1 19 2013 18 677 521190 4818579 189 40
2:00:48 2/3/2011 2 3 2011 2 650 521907 4818581 187 40
10:00:40 1/11/2011 1 11 2011 10 801 524329 4818589 124 39
4:00:58 2/3/2011 2 3 2011 4 641 521915 4818581 187 40
0:00:13 3/25/2008 3 25 2008 0 636 523182 4818585 194 40
0:00:28 2/3/2011 2 3 2011 0 650 521902 4818581 187 40
18:00:47 3/24/2008 3 24 2008 18 633 523475 4818586 193 40
18:01:49 5/1/2009 5 1 2009 18 640 520986 4818578 189 40
18:00:56 4/4/2011 4 4 2011 18 641 521361 4818580 188 40
4:00:56 3/7/2010 3 7 2010 4 642 525541 4818594 88 40
4:00:41 3/29/2009 3 29 2009 4 642 523505 4818587 193 40
8:00:42 2/3/2011 2 3 2011 8 650 521906 4818581 187 40
6:01:23 3/7/2010 3 7 2010 6 642 525542 4818594 88 40
4:00:53 4/17/2009 4 17 2009 4 640 525947 4818596 85 40
14:00:53 3/18/2014 3 18 2014 14 909 521314 4818580 188 40
10:00:55 12/20/2011 12 20 2011 10 641 524161 4818589 124 39
22:01:11 4/14/2014 4 14 2014 22 916 525542 4818594 88 40
10:00:47 3/5/2013 3 5 2013 10 677 521751 4818581 187 40
12:00:50 2/10/2010 2 10 2010 12 633 524484 4818591 86 40
0:00:53 2/24/2011 2 24 2011 0 639 523365 4818587 193 40
4:00:13 4/14/2011 4 14 2011 4 661 520792 4818578 190 17
10:03:08 2/19/2012 2 19 2012 10 641 521529 4818580 188 40
6:00:55 2/8/2011 2 8 2011 6 639 525435 4818594 88 40
14:00:53 12/25/2013 12 25 2013 14 911 523520 4818587 193 40
12:00:39 2/14/2010 2 14 2010 12 646 524623 4818591 86 40
2:00:41 12/28/2009 12 28 2009 2 643 521484 4818580 188 40
4:00:42 2/3/2011 2 3 2011 4 650 521905 4818582 187 40
14:00:41 1/1/2010 1 1 2010 14 633 524233 4818590 124 39
6:00:42 2/24/2010 2 24 2010 6 633 523354 4818587 193 40
18:00:48 4/18/2011 4 18 2011 18 650 525507 4818595 88 40
12:00:19 3/15/2010 3 15 2010 12 640 522026 4818582 186 40
16:01:18 2/23/2011 2 23 2011 16 646 522343 4818583 186 40
12:00:30 2/8/2014 2 8 2014 12 907 525266 4818594 88 40
0:00:48 4/23/2008 4 23 2008 0 633 522354 4818583 186 40
2:00:37 3/12/2014 3 12 2014 2 907 521666 4818581 187 40
16:00:55 3/17/2010 3 17 2010 16 646 522086 4818583 186 40
2:01:12 3/27/2009 3 27 2009 2 642 521889 4818582 187 40
20:01:16 3/21/2014 3 21 2014 20 914 524656 4818592 86 40
14:00:52 3/19/2013 3 19 2013 14 663 522229 4818583 186 40
18:00:48 3/16/2014 3 16 2014 18 908 524453 4818591 86 40
18:00:27 3/21/2011 3 21 2011 18 663 524530 4818592 86 40
2:00:48 1/13/2013 1 13 2013 2 663 523198 4818587 194 40
8:00:37 4/24/2013 4 24 2013 8 671 521701 4818582 187 40
12:00:48 1/1/2010 1 1 2010 12 633 524230 4818591 124 39
8:00:48 2/1/2011 2 1 2011 8 639 524516 4818592 86 40
16:00:55 2/20/2010 2 20 2010 16 646 525818 4818597 85 40



8:00:54 1/13/2011 1 13 2011 8 801 524468 4818592 86 40
18:00:43 2/25/2013 2 25 2013 18 663 523654 4818589 192 40
22:00:49 12/21/2008 12 21 2008 22 632 521513 4818581 188 40
12:00:15 3/31/2008 3 31 2008 12 634 522055 4818583 186 40
4:00:29 4/5/2012 4 5 2012 4 658 520726 4818579 190 17
12:00:23 3/28/2013 3 28 2013 12 671 521503 4818582 188 40
18:00:55 4/4/2011 4 4 2011 18 654 525962 4818598 85 40
4:00:47 12/22/2008 12 22 2008 4 634 524852 4818593 87 40
2:00:14 3/1/2009 3 1 2009 2 637 523990 4818590 192 40
6:00:50 11/20/2011 11 20 2011 6 658 524261 4818591 124 39
18:00:15 4/1/2011 4 1 2011 18 650 521740 4818583 187 40
14:00:41 1/11/2011 1 11 2011 14 801 523820 4818590 192 40
18:00:41 12/24/2008 12 24 2008 18 633 525499 4818596 88 40
16:02:11 3/18/2014 3 18 2014 16 909 521307 4818581 188 40
10:00:53 4/15/2010 4 15 2010 10 646 521581 4818582 188 40
22:00:27 4/20/2012 4 20 2012 22 676 520717 4818580 190 17
0:00:58 3/24/2009 3 24 2009 0 638 521630 4818583 187 40
14:00:53 3/17/2010 3 17 2010 14 643 522146 4818584 186 40
6:00:49 1/27/2012 1 27 2012 6 666 523830 4818590 192 40
6:00:27 3/25/2010 3 25 2010 6 654 521813 4818583 187 40
18:00:56 2/23/2011 2 23 2011 18 639 523361 4818588 193 40
16:00:32 1/4/2013 1 4 2013 16 665 524175 4818591 124 39
22:00:24 4/26/2011 4 26 2011 22 668 525998 4818598 85 40
10:00:33 3/6/2014 3 6 2014 10 907 521926 4818584 187 40
14:00:42 3/26/2009 3 26 2009 14 633 521514 4818582 188 40
22:00:48 1/4/2009 1 4 2009 22 634 521164 4818581 189 40
10:00:54 12/28/2012 12 28 2012 10 665 521797 4818583 187 40
8:00:31 3/17/2010 3 17 2010 8 653 522104 4818584 186 40
2:00:51 1/14/2010 1 14 2010 2 633 520580 4818580 190 17
14:00:57 4/17/2013 4 17 2013 14 671 524589 4818593 86 40
8:00:41 12/9/2012 12 9 2012 8 677 524946 4818595 87 40
14:00:19 1/16/2009 1 16 2009 14 634 524038 4818591 124 39
20:00:54 3/22/2013 3 22 2013 20 679 520705 4818580 190 17
12:00:50 2/13/2014 2 13 2014 12 909 521902 4818584 187 40
16:00:48 2/22/2010 2 22 2010 16 647 525645 4818597 85 40
22:00:26 1/24/2012 1 24 2012 22 665 521253 4818582 188 40
0:00:55 3/29/2009 3 29 2009 0 642 523428 4818589 193 40
18:00:53 12/12/2008 12 12 2008 18 634 521770 4818584 187 40
16:00:20 1/7/2013 1 7 2013 16 663 524183 4818592 124 39
10:00:52 2/9/2009 2 9 2009 10 633 525063 4818595 87 40
22:00:26 4/22/2008 4 22 2008 22 633 522355 4818586 186 40
18:00:54 3/11/2010 3 11 2010 18 644 523090 4818588 184 40
8:00:54 5/1/2009 5 1 2009 8 640 521630 4818584 187 40
6:00:32 4/10/2011 4 10 2011 6 666 521859 4818584 187 40
16:00:48 1/17/2011 1 17 2011 16 639 523424 4818590 183 40
18:00:54 5/18/2011 5 18 2011 18 657 522263 4818586 186 40
4:00:54 3/18/2014 3 18 2014 4 909 522339 4818586 186 40
18:00:42 3/17/2008 3 17 2008 18 633 523687 4818591 192 40
12:00:34 3/14/2009 3 14 2009 12 634 521958 4818585 187 40
14:00:25 3/15/2010 3 15 2010 14 639 521961 4818585 187 40
22:01:24 1/30/2011 1 30 2011 22 642 525079 4818596 87 40
20:00:51 2/22/2013 2 22 2013 20 666 523439 4818590 183 40
18:00:53 2/23/2011 2 23 2011 18 657 523188 4818589 184 40
14:00:49 2/14/2010 2 14 2010 14 646 524752 4818595 86 40



6:00:42 3/20/2011 3 20 2011 6 658 521725 4818585 187 40
22:00:47 2/26/2014 2 26 2014 22 908 525961 4818600 85 40
18:01:11 3/23/2009 3 23 2009 18 648 522316 4818587 186 40
12:00:54 3/22/2008 3 22 2008 12 632 521627 4818584 187 40
10:00:54 3/17/2010 3 17 2010 10 653 521878 4818585 187 40
18:00:51 1/29/2014 1 29 2014 18 908 523265 4818590 183 40
2:00:48 3/9/2010 3 9 2010 2 644 525523 4818598 88 40
2:00:48 3/16/2009 3 16 2009 2 644 521571 4818584 188 40
22:00:50 3/26/2009 3 26 2009 22 642 521899 4818585 187 40
14:00:55 1/1/2012 1 1 2012 14 658 522051 4818586 186 40
2:00:48 3/19/2009 3 19 2009 2 639 521507 4818584 188 40
6:00:55 1/30/2010 1 30 2010 6 641 520601 4818582 190 17
12:01:11 12/28/2012 12 28 2012 12 665 521787 4818585 187 40
12:00:56 2/7/2011 2 7 2011 12 638 525460 4818598 88 40
12:00:26 3/15/2010 3 15 2010 12 643 522030 4818586 186 40
10:00:54 1/4/2009 1 4 2009 10 632 522175 4818587 186 40
8:00:24 2/14/2010 2 14 2010 8 646 524057 4818593 123 39
8:00:50 3/13/2010 3 13 2010 8 641 521825 4818586 187 40
6:00:42 4/29/2009 4 29 2009 6 644 521986 4818586 187 40
6:00:52 1/13/2013 1 13 2013 6 663 523190 4818590 184 40
6:00:41 12/14/2011 12 14 2011 6 659 524598 4818595 86 40
12:00:55 2/15/2011 2 15 2011 12 650 522232 4818587 186 40
8:00:54 2/8/2013 2 8 2013 8 675 524530 4818595 86 40
18:00:54 12/6/2011 12 6 2011 18 650 525956 4818601 85 40
4:00:23 1/13/2013 1 13 2013 4 663 523196 4818591 184 40
6:00:53 2/27/2014 2 27 2014 6 908 526393 4818602 84 40
2:00:41 2/21/2014 2 21 2014 2 907 523338 4818591 183 40
4:00:42 4/30/2009 4 30 2009 4 645 526164 4818602 84 40
14:00:51 4/5/2012 4 5 2012 14 665 521596 4818586 188 40
16:00:48 3/27/2012 3 27 2012 16 678 522418 4818588 185 40
18:00:47 2/4/2011 2 4 2011 18 654 523361 4818591 183 40
18:00:56 1/24/2012 1 24 2012 18 665 521259 4818585 188 40
6:00:54 4/4/2012 4 4 2012 6 658 520776 4818583 190 17
18:00:47 3/8/2012 3 8 2012 18 663 523333 4818591 183 40
4:00:55 1/20/2014 1 20 2014 4 909 523605 4818592 183 40
12:00:53 1/11/2009 1 11 2009 12 632 523975 4818594 182 40
16:00:54 2/15/2009 2 15 2009 16 634 523238 4818591 183 40
20:00:47 3/17/2012 3 17 2012 20 663 521757 4818586 187 40
18:00:43 1/4/2009 1 4 2009 18 634 521162 4818585 189 40
8:00:53 1/20/2014 1 20 2014 8 909 523608 4818593 183 40
22:00:41 4/18/2009 4 18 2009 22 640 526373 4818603 84 40
12:00:42 2/25/2010 2 25 2010 12 640 525506 4818600 81 40
12:00:54 1/20/2011 1 20 2011 12 638 524528 4818596 78 40
22:00:54 1/4/2012 1 4 2012 22 658 521634 4818586 187 40
10:00:55 4/14/2009 4 14 2009 10 642 526629 4818604 83 40
14:00:54 3/20/2011 3 20 2011 14 665 522047 4818588 186 40
8:00:41 2/12/2010 2 12 2010 8 633 523197 4818592 184 40
4:00:49 3/1/2009 3 1 2009 4 637 523988 4818594 182 40
8:00:37 1/27/2013 1 27 2013 8 680 521683 4818587 187 40
6:00:42 1/3/2010 1 3 2010 6 641 524192 4818595 123 39
18:00:54 2/4/2011 2 4 2011 18 639 525819 4818601 80 40
12:00:51 2/7/2011 2 7 2011 12 801 525420 4818600 81 40
4:00:44 2/13/2009 2 13 2009 4 634 523780 4818594 182 40
6:00:29 1/23/2014 1 23 2014 6 907 524096 4818595 123 39



4:00:26 12/18/2012 12 18 2012 4 677 524671 4818597 78 40
4:00:54 3/18/2014 3 18 2014 4 679 522356 4818589 186 40
18:00:41 4/2/2008 4 2 2008 18 631 522407 4818589 185 40
4:00:42 3/13/2014 3 13 2014 4 914 521848 4818587 187 40
6:00:44 2/12/2010 2 12 2010 6 633 523207 4818592 184 40
14:00:43 4/9/2011 4 9 2011 14 664 521455 4818586 188 40
16:00:47 1/1/2011 1 1 2011 16 801 521213 4818585 188 40
6:00:36 3/27/2009 3 27 2009 6 642 521896 4818588 187 40
4:00:56 1/3/2010 1 3 2010 4 641 524194 4818596 123 39
6:00:53 2/22/2010 2 22 2010 6 646 524751 4818598 78 40
8:00:43 4/23/2013 4 23 2013 8 658 521448 4818586 188 40
14:00:26 2/15/2009 2 15 2009 14 634 525617 4818601 80 40
4:01:05 3/19/2011 3 19 2011 4 801 521854 4818588 187 40
0:00:15 3/27/2009 3 27 2009 0 642 521900 4818588 187 40
0:00:51 12/9/2010 12 9 2010 0 638 523510 4818593 183 40
22:01:07 1/18/2013 1 18 2013 22 677 521189 4818586 189 40
14:00:44 1/7/2013 1 7 2013 14 663 524195 4818596 123 39
8:00:53 3/18/2009 3 18 2009 8 634 521613 4818587 187 40
22:00:55 2/4/2011 2 4 2011 22 654 523361 4818593 183 40
2:00:54 2/1/2011 2 1 2011 2 642 524098 4818596 123 39
18:01:09 2/23/2011 2 23 2011 18 654 522991 4818592 184 40
22:00:41 3/28/2009 3 28 2009 22 642 523421 4818593 183 40
14:01:23 3/26/2014 3 26 2014 14 914 521641 4818587 187 40
2:00:50 3/20/2009 3 20 2009 2 633 521771 4818588 187 40
12:00:54 1/29/2013 1 29 2013 12 679 521320 4818586 188 40
8:00:50 2/11/2014 2 11 2014 8 908 523890 4818595 182 40
8:00:47 3/12/2009       3       12      2009    8       638     521904  4818588 187     40
18:00:54        1/19/2011       1       19      2011    18      639     523365  4818593 183     40
14:00:38        3/13/2009       3       13      2009    14      633     521196  4818586 189     40
12:00:44        12/27/2012      12      27      2012    12      658     521704  4818588 187     40
6:00:27 4/1/2014        4       1       2014    6       907     521817  4818588 187     40
18:00:27        12/26/2009      12      26      2009    18      638     521688  4818588 187     40
18:01:11        3/12/2014       3       12      2014    18      679     521736  4818588 187     40
6:00:54 2/8/2013        2       8       2013    6       679     524132  4818596 123     39
16:00:54        11/30/2010      11      30      2010    16      647     520748  4818585 190     17
18:00:53        3/25/2010       3       25      2010    18      644     524393  4818597 123     39
0:00:48 4/24/2010       4       24      2010    0       640     525646  4818602 80      40
12:00:33        1/30/2010       1       30      2010    12      638     521686  4818588 187     40
6:00:53 3/20/2009       3       20      2009    6       633     521774  4818588 187     40
20:00:51        4/23/2013       4       23      2013    20      677     520963  4818586 189     40
6:00:48 1/20/2014       1       20      2014    6       909     523602  4818595 183     40
18:00:48        2/5/2011        2       5       2011    18      650     521201  4818587 188     40
18:00:23        4/1/2011        4       1       2011    18      801     520842  4818586 189     40
18:00:15        12/21/2008      12      21      2008    18      632     521506  4818588 188     40
8:00:47 1/30/2010       1       30      2010    8       641     520679  4818585 190     17
4:00:47 2/21/2014       2       21      2014    4       907     523337  4818594 183     40
8:00:50 1/27/2013       1       27      2013    8       679     521693  4818589 187     40
4:00:54 2/8/2013        2       8       2013    4       679     524135  4818597 123     39
22:00:54        3/16/2010       3       16      2010    22      746     526379  4818605 77      40
2:00:54 12/21/2008      12      21      2008    2       632     521758  4818589 187     40
22:00:30        1/9/2014        1       9       2014    22      907     524067  4818597 123     39
6:00:54 2/1/2013        2       1       2013    6       679     523188  4818594 184     40
22:00:51        3/19/2009       3       19      2009    22      633     521770  4818589 187     40
18:00:42        1/19/2014       1       19      2014    18      679     524656  4818599 78      40



20:00:30        3/15/2012       3       15      2012    20      666     522233  4818591 186     40
14:00:55        2/14/2014       2       14      2014    14      908     526139  4818605 77      40
8:00:44 3/8/2010        3       8       2010    8       640     525582  4818603 81      40
18:01:06        3/28/2010       3       28      2010    18      746     526290  4818605 77      40
22:00:43        4/23/2013       4       23      2013    22      677     520836  4818586 189     40
8:00:48 3/13/2014       3       13      2014    8       914     521844  4818589 187     40
8:00:46 1/3/2013        1       3       2013    8       663     523194  4818594 184     40
4:00:37 1/4/2014        1       4       2014    4       908     523545  4818595 183     40
22:00:48        2/18/2011       2       18      2011    22      646     523534  4818595 183     40
10:00:25        12/27/2012      12      27      2012    10      658     521706  4818589 187     40
6:00:54 3/19/2011       3       19      2011    6       801     521859  4818589 187     40
10:00:53        1/24/2010       1       24      2010    10      643     524982  4818600 79      40
8:00:53 2/8/2011        2       8       2011    8       639     525440  4818602 81      40
14:00:28        3/12/2011       3       12      2011    14      647     521328  4818588 188     40
14:00:47        2/11/2012       2       11      2012    14      665     525721  4818603 80      40
10:01:18        4/15/2013       4       15      2013    10      671     521673  4818589 187     40
16:00:41        1/1/2010        1       1       2010    16      638     524253  4818598 123     39
4:01:24 1/10/2014       1       10      2014    4       679     523996  4818597 182     40
8:00:54 4/18/2011       4       18      2011    8       662     524191  4818598 123     39
4:00:42 3/20/2009       3       20      2009    4       633     521772  4818590 187     40
4:00:53 3/27/2009       3       27      2009    4       642     521896  4818590 187     40
14:00:53        2/11/2014       2       11      2014    14      907     525068  4818601 79      40
14:00:54        1/1/2011        1       1       2011    14      801     521202  4818588 188     40
4:00:43 1/19/2013       1       19      2013    4       677     521188  4818588 189     40
0:00:27 4/24/2010       4       24      2010    0       652     524418  4818599 78      40
18:00:53        1/8/2011        1       8       2011    18      642     524028  4818597 123     39
2:00:42 4/24/2013       4       24      2013    2       671     520814  4818587 189     40
10:00:52        11/25/2010      11      25      2010    10      647     521590  4818589 188     40
0:00:31 2/28/2013       2       28      2013    0       663     523235  4818595 183     40
0:00:48 4/24/2013       4       24      2013    0       677     520830  4818587 189     40
20:01:18        3/26/2014       3       26      2014    20      916     524976  4818601 79      40
22:00:37        3/22/2011       3       22      2011    22      667     523525  4818596 183     40
12:00:55        2/14/2009       2       14      2009    12      634     524634  4818600 78      40
0:00:50 2/21/2014       2       21      2014    0       907     523155  4818595 184     40
22:00:54        2/11/2012       2       11      2012    22      663     525092  4818602 79      40
8:00:51 2/15/2010       2       15      2010    8       633     524193  4818598 123     39
10:01:05        1/6/2013        1       6       2013    10      680     520939  4818588 189     40
0:00:25 4/14/2011       4       14      2011    0       801     520838  4818587 189     40
20:01:00        1/9/2014        1       9       2014    20      907     524067  4818598 123     39
4:01:02 12/22/2008      12      22      2008    4       633     525443  4818603 81      40
8:00:47 4/18/2011       4       18      2011    8       659     524316  4818599 123     39
6:00:47 3/13/2014       3       13      2014    6       914     521846  4818591 187     40
16:01:03        3/17/2010       3       17      2010    16      643     522168  4818592 186     40
22:00:53        3/22/2011       3       22      2011    22      662     523508  4818596 183     40
8:00:45 1/19/2014       1       19      2014    8       679     523518  4818596 183     40
2:01:18 2/8/2013        2       8       2013    2       679     524127  4818599 123     39
6:00:49 4/5/2012        4       5       2012    6       658     520718  4818587 190     17
10:00:48        4/11/2013       4       11      2013    10      677     521827  4818591 187     40
16:00:41        1/9/2011        1       9       2011    16      647     524469  4818600 78      40
8:00:54 3/8/2010        3       8       2010    8       638     525106  4818602 79      40
16:00:43        3/13/2009       3       13      2009    16      633     521192  4818589 189     40
0:00:21 3/20/2009       3       20      2009    0       633     521762  4818591 187     40
10:00:55        1/11/2009       1       11      2009    10      632     523944  4818598 182     40
10:00:54        1/15/2011       1       15      2011    10      646     522293  4818592 186     40



8:00:44 1/2/2013        1       2       2013    8       675     523480  4818596 183     40
18:00:56        5/14/2011       5       14      2011    18      657     521661  4818590 187     40
12:01:00        12/20/2013      12      20      2013    12      911     524235  4818599 123     39
18:00:56        3/3/2010        3       3       2010    18      644     524572  4818600 78      40
22:00:41        4/13/2011       4       13      2011    22      801     520843  4818588 189     40
22:00:48        3/22/2011       3       22      2011    22      668     523484  4818597 183     40
4:00:56 2/1/2013        2       1       2013    4       679     523190  4818596 184     40
10:00:54        3/26/2010       3       26      2010    10      640     524466  4818600 78      40
20:01:11        2/13/2014       2       13      2014    20      918     525813  4818605 80      40
2:00:54 3/7/2014        3       7       2014    2       908     523305  4818596 183     40
18:00:23        4/13/2011       4       13      2011    18      659     524885  4818602 79      40
4:00:15 3/20/2011       3       20      2011    4       669     521740  4818591 187     40
12:00:53        1/16/2009       1       16      2009    12      634     524040  4818599 123     39
2:00:43 12/22/2008      12      22      2008    2       634     524854  4818602 79      40
8:00:48 1/3/2014        1       3       2014    8       911     524119  4818599 123     39
16:01:41        4/17/2013       4       17      2013    16      671     524476  4818601 78      40
12:00:53        2/25/2010       2       25      2010    12      647     525387  4818604 81      40
14:00:42        2/11/2009       2       11      2009    14      634     525065  4818603 79      40
2:00:49 2/1/2013        2       1       2013    2       679     523185  4818596 184     40
18:00:55        2/18/2011       2       18      2011    18      646     523529  4818598 183     40
22:00:47        1/15/2009       1       15      2009    22      634     524064  4818599 123     39
2:00:41 1/9/2011        1       9       2011    2       642     524030  4818599 123     39
0:00:44 1/20/2011       1       20      2011    0       639     523372  4818597 183     40
16:00:23        2/25/2010       2       25      2010    16      639     525516  4818605 81      40
16:00:53        12/22/2008      12      22      2008    16      634     524226  4818600 123     39
10:00:54        2/4/2012        2       4       2012    10      665     524726  4818602 78      40
12:00:21        1/11/2011       1       11      2011    12      639     524422  4818601 78      40
8:00:23 1/16/2009       1       16      2009    8       634     524071  4818600 123     39
18:00:47        3/24/2009       3       24      2009    18      648     520777  4818589 190     17
14:00:53        2/25/2010       2       25      2010    14      640     525514  4818605 81      40
22:00:54        2/27/2011       2       27      2011    22      646     523081  4818597 184     40
8:00:48 3/20/2010       3       20      2010    8       646     521401  4818591 188     40
6:00:42 1/27/2013       1       27      2013    6       680     521670  4818592 187     40
14:00:41        3/15/2010       3       15      2010    14      801     521907  4818593 187     40
16:00:53        3/15/2010       3       15      2010    16      643     522065  4818593 186     40
2:00:26 3/14/2014       3       14      2014    2       917     526016  4818607 80      40
12:00:50        2/13/2014       2       13      2014    12      918     525866  4818607 80      40
18:01:23        12/26/2012      12      26      2012    18      675     522170  4818594 186     40
12:00:49        2/26/2011 2 26 2011 12 655 521221 4818591 188 40
0:00:13 2/27/2010 2 27 2010 0 647 523250 4818597 183 40
10:01:10 5/3/2009 5 3 2009 10 640 522306 4818594 186 40
8:00:41 2/26/2010 2 26 2010 8 639 525637 4818606 80 40
18:00:47 3/11/2009 3 11 2009 18 633 523052 4818597 184 40
20:00:59 3/8/2012 3 8 2012 20 666 523097 4818597 184 40
22:00:19 4/5/2009 4 5 2009 22 647 521401 4818591 188 40
6:00:53 2/4/2013 2 4 2013 6 675 523048 4818597 184 40
10:01:11 2/7/2011 2 7 2011 10 638 525531 4818606 81 40
6:00:53 1/27/2013 1 27 2013 6 679 521695 4818593 187 40
22:00:54 1/31/2011 1 31 2011 22 801 523034 4818597 184 40
2:00:42 12/21/2009 12 21 2009 2 633 523215 4818598 183 40
2:00:53 1/31/2014 1 31 2014 2 917 523065 4818597 184 40
8:00:53 2/21/2010 2 21 2010 8 639 525551 4818606 81 40
18:01:23 3/13/2010 3 13 2010 18 801 524327 4818602 123 39
8:00:50 4/15/2009 4 15 2009 8 642 524969 4818604 79 40



12:01:37 4/5/2011 4 5 2011 12 647 521470 4818592 188 40
10:00:41 4/14/2010 4 14 2010 10 655 524386 4818602 123 39
8:00:53 4/14/2010 4 14 2010 8 655 524389 4818602 123 39
0:00:24 1/6/2011 1 6 2011 0 642 525331 4818606 81 40
14:00:55 2/22/2010 2 22 2010 14 647 525909 4818608 80 40
6:00:41 2/15/2010 2 15 2010 6 633 524197 4818602 123 39
2:01:12 3/6/2013 3 6 2013 2 679 521279 4818592 188 40
22:00:49 1/5/2011 1 5 2011 22 642 525332 4818606 81 40
10:00:41 4/13/2014 4 13 2014 10 908 521893 4818594 187 40
8:00:32 1/14/2009 1 14 2009 8 634 523892 4818601 182 40
6:00:24 1/16/2009 1 16 2009 6 634 524073 4818601 123 39
0:00:47 11/21/2010 11 21 2010 0 641 524259 4818602 123 39
12:01:18 3/22/2013 3 22 2013 12 677 521322 4818592 188 40
6:00:49 1/14/2009 1 14 2009 6 634 523890 4818601 182 40
8:00:49 1/19/2009 1 19 2009 8 632 521257 4818592 188 40
16:00:54 3/24/2014 3 24 2014 16 914 522384 4818596 186 40
22:00:58 1/8/2011 1 8 2011 22 642 524029 4818601 123 39
10:00:36 1/23/2012 1 23 2012 10 665 521862 4818594 187 40
22:00:54 1/19/2011 1 19 2011 22 639 523365 4818599 183 40
8:00:47 4/19/2011 4 19 2011 8 666 524564 4818604 78 40
12:00:47 12/24/2008 12 24 2008 12 637 526104 4818609 77 40
6:00:19 3/17/2010 3 17 2010 6 639 521625 4818594 187 40
2:00:37 4/17/2009 4 17 2009 2 640 525938 4818609 80 40
13:22:47 4/14/2014 4 14 2014 13 657 521038 4818592 189 40
12:00:56 4/5/2012 4 5 2012 12 665 521475 4818593 188 40
10:00:48 3/29/2011 3 29 2011 10 665 522173 4818596 186 40
2:00:57 2/24/2014 2 24 2014 2 918 523953 4818602 182 40
10:00:54 5/3/2011 5 3 2011 10 665 523976 4818602 182 40
12:00:54 12/24/2012 12 24 2012 12 663 521814 4818595 187 40
14:00:57 4/2/2009 4 2 2009 14 638 521634 4818594 187 40
0:00:56 2/24/2011 2 24 2011 0 646 523145 4818599 184 40
4:00:49 3/4/2012 3 4 2012 4 663 523238 4818600 183 40
2:00:56 3/13/2014 3 13 2014 2 914 521332 4818593 188 40
0:00:53 3/12/2009 3 12 2009 0 633 523052 4818599 184 40
20:00:26 1/24/2012 1 24 2012 20 665 521256 4818593 188 40
4:00:12 1/10/2009 1 10 2009 4 635 523400 4818600 183 40
10:01:11 1/11/2011 1 11 2011 10 650 524141 4818603 123 39
12:00:16 3/31/2008 3 31 2008 12 635 522044 4818596 186 40
16:00:56 2/27/2014 2 27 2014 16 679 522324 4818597 186 40
12:00:48 2/1/2009 2 1 2009 12 637 524464 4818604 78 40
22:00:42 3/11/2009 3 11 2009 22 633 523050 4818599 184 40
0:00:44 1/12/2014 1 12 2014 0 671 523234 4818600 183 40
8:00:42 3/27/2012 3 27 2012 8 677 521714 4818595 187 40
14:00:49 12/25/2012 12 25 2012 14 658 521833 4818595 187 40
2:00:50 5/2/2011 5 2 2011 2 655 524951 4818606 79 40
12:00:53 1/10/2011 1 10 2011 12 801 524526 4818605 78 40
14:00:47 12/31/2012 12 31 2012 14 671 521534 4818594 188 40
12:00:18 1/3/2009 1 3 2009 12 633 524153 4818603 123 39
10:01:42 2/13/2011 2 13 2011 10 639 525945 4818610 80 40
10:01:05 12/20/2013 12 20 2013 10 911 524249 4818604 123 39
6:00:53 2/9/2011 2 9 2011 6 638 523986 4818603 182 40
2:00:41 1/10/2009 1 10 2009 2 635 523416 4818601 183 40
10:00:50 5/2/2008 5 2 2008 10 634 521636 4818595 187 40
4:00:36 3/22/2009 3 22 2009 4 637 523179 4818600 184 40



12:00:54 1/19/2013 1 19 2013 12 677 521578 4818595 188 40
8:00:42 12/9/2010 12 9 2010 8 638 523542 4818601 183 40
12:00:39 12/23/2009 12 23 2009 12 641 521522 4818595 188 40
6:00:36 1/15/2011 1 15 2011 6 647 523216 4818600 183 40
2:01:11 2/26/2014 2 26 2014 2 914 521367 4818594 188 40
18:00:54 3/17/2009 3 17 2009 18 634 521771 4818596 187 40
18:00:56 1/19/2011 1 19 2011 18 801 523263 4818601 183 40
8:00:40 3/26/2010 3 26 2010 8 656 524287 4818605 123 39
22:01:07 4/2/2012 4 2 2012 22 675 525014 4818607 79 40
6:00:47 4/11/2009 4 11 2009 6 637 524584 4818606 78 40
2:00:21 12/21/2009 12 21 2009 2 638 523249 4818601 183 40
14:00:48 11/30/2010 11 30 2010 14 647 521645 4818596 187 40
8:00:42 12/19/2009 12 19 2009 8 644 525427 4818609 81 40
8:00:47 2/12/2009 2 12 2009 8 637 525566 4818610 81 40
16:00:54 3/8/2014 3 8 2014 16 679 521406 4818595 188 40
0:00:30 2/26/2014 2 26 2014 0 908 525770 4818610 80 40
16:00:44 1/7/2011 1 7 2011 16 641 521793 4818596 187 40
10:00:54 3/27/2009 3 27 2009 10 640 521461 4818595 188 40
4:00:47 4/11/2009 4 11 2009 4 637 524585 4818606 78 40
18:00:54 12/27/2009 12 27 2009 18 640 521666 4818596 187 40
0:00:38 3/23/2011 3 23 2011 0 662 523508 4818602 183 40
2:00:33 1/12/2011 1 12 2011 2 642 525202 4818608 79 40
10:00:18 4/23/2010 4 23 2010 10 640 526426 4818613 76 40
8:00:33 12/18/2013 12 18 2013 8 909 524187 4818605 123 39
18:01:31 3/25/2010 3 25 2010 18 640 524286 4818605 123 39
12:00:43 4/19/2012 4 19 2012 12 676 521686 4818596 187 40
10:00:53 12/24/2012 12 24 2012 10 663 521814 4818597 187 40
16:01:09 2/11/2012 2 11 2012 16 665 525447 4818610 81 40
12:00:34 11/30/2010 11 30 2010 12 647 521645 4818596 187 40
12:00:54 4/8/2014 4 8 2014 12 914 521560 4818596 188 40
16:00:56 12/11/2010 12 11 2010 16 650 524726 4818607 78 40
6:00:54 3/22/2014 3 22 2014 6 918 525496 4818610 81 40
0:00:54 4/3/2012 4 3 2012 0 675 525015 4818608 79 40
2:00:38 3/23/2011 3 23 2011 2 668 523491 4818603 183 40
16:00:21 12/31/2008 12 31 2008 16 637 523989 4818605 182 40
2:00:54 2/4/2013 2 4 2013 2 675 523045 4818601 184 40
12:00:49 1/29/2011 1 29 2011 12 654 521356 4818596 188 40
0:00:47 11/25/2011 11 25 2011 0 665 524261 4818606 123 39
8:00:30 1/11/2012 1 11 2012 8 663 524608 4818607 78 40
16:00:54 2/25/2010 2 25 2010 16 647 525364 4818610 81 40
6:00:53 3/20/2011 3 20 2011 6 666 521698 4818597 187 40
16:00:35 1/24/2011 1 24 2011 16 638 523877 4818605 182 40
10:00:17 3/7/2009 3 7 2009 10 633 521334 4818596 188 40
2:00:23 1/30/2011 1 30 2011 2 642 523917 4818605 182 40
18:00:47 2/23/2011 2 23 2011 18 653 523171 4818602 184 40
6:00:43 11/19/2013 11 19 2013 6 914 524161 4818606 123 39
22:00:59 1/14/2011 1 14 2011 22 639 523157 4818602 184 40
12:00:26 2/11/2014 2 11 2014 12 907 524947 4818609 79 40
4:00:48 4/4/2012 4 4 2012 4 658 520783 4818595 190 17
22:00:53 12/17/2009 12 17 2009 22 639 524566 4818607 78 40
18:00:30 1/2/2014 1 2 2014 18 917 521155 4818596 189 40
0:01:24 12/21/2008 12 21 2008 0 632 521754 4818598 187 40
8:00:54 2/14/2009 2 14 2009 8 634 524144 4818606 123 39
8:00:47 3/3/2014 3 3 2014 8 907 523576 4818604 183 40



18:00:59 5/15/2011 5 15 2011 18 657 522390 4818600 186 40
8:00:42 4/1/2014 4 1 2014 8 679 522119 4818599 186 40
14:00:48 12/28/2009 12 28 2009 14 639 521571 4818597 188 40
6:00:55 3/18/2008 3 18 2008 6 632 523017 4818602 184 40
8:00:47 4/23/2009 4 23 2009 8 640 523586 4818604 183 40
16:00:42 1/6/2009 1 6 2009 16 635 523416 4818604 183 40
6:01:47 12/23/2012 12 23 2012 6 675 524393 4818608 123 39
14:00:42 12/27/2013 12 27 2013 14 914 520811 4818596 189 40
8:00:49 12/18/2009 12 18 2009 8 640 525202 4818611 79 40
20:01:41 1/18/2013 1 18 2013 20 677 521189 4818597 189 40
16:00:49 4/5/2012 4 5 2012 16 665 521616 4818598 187 40
14:00:41 3/15/2010 3 15 2010 14 643 522028 4818600 186 40
8:00:35 1/11/2012 1 11 2012 8 658 524671 4818609 78 40
6:00:30 1/13/2011 1 13 2011 6 654 524448 4818608 78 40
2:00:47 3/11/2010 3 11 2010 2 647 525775 4818613 80 40
18:00:38 3/2/2011 3 2 2011 18 650 523514 4818605 183 40
8:00:41 3/12/2010 3 12 2010 8 647 525347 4818611 81 40
18:00:44 4/19/2011 4 19 2011 18 658 524468 4818608 78 40
16:00:42 4/5/2011 4 5 2011 16 660 526684 4818617 76 40
12:00:53 4/11/2013 4 11 2013 12 679 521458 4818598 188 40
8:00:26 1/28/2011 1 28 2011 8 647 521710 4818599 187 40
0:00:53 3/15/2009 3 15 2009 0 640 523077 4818603 184 40
4:00:23 3/18/2008 3 18 2008 4 632 523018 4818603 184 40
8:00:54 12/2/2010 12 2 2010 8 655 525844 4818613 80 40
14:00:34 12/24/2012 12 24 2012 14 665 521738 4818599 187 40
8:00:53 1/21/2011 1 21 2011 8 638 524522 4818609 78 40
12:00:53 3/28/2008 3 28 2008 12 636 521646 4818599 187 40
16:00:50 2/7/2012 2 7 2012 16 663 525507 4818612 81 40
14:00:48 3/15/2014 3 15 2014 14 909 521454 4818598 188 40
14:00:44 2/25/2010 2 25 2010 14 647 525360 4818612 81 40
4:00:21 2/12/2009 2 12 2009 4 637 525572 4818613 81 40
16:00:19 2/15/2014 2 15 2014 16 909 521108 4818597 189 40
22:00:12 4/30/2008 4 30 2008 22 636 523822 4818606 182 40
16:00:54 3/5/2014 3 5 2014 16 917 523627 4818606 182 40
4:00:42 2/16/2011 2 16 2011 4 654 523081 4818604 184 40
14:00:42 1/1/2010 1 1 2010 14 638 524240 4818608 123 39
18:00:54 1/31/2011 1 31 2011 18 642 524040 4818607 123 39
2:00:54 12/22/2008 12 22 2008 2 633 525468 4818612 81 40
6:00:42 1/18/2014 1 18 2014 6 679 523800 4818606 182 40
0:00:56 3/23/2010 3 23 2010 0 642 524546 4818609 78 40
14:00:54 2/13/2014 2 13 2014 14 916 521986 4818600 187 40
18:00:47 4/1/2011 4 1 2011 18 661 521427 4818598 188 40
2:00:29 11/22/2013 11 22 2013 2 909 525446 4818612 81 40
2:00:42 2/19/2013 2 19 2013 2 679 523079 4818604 184 40
6:00:55 1/28/2011 1 28 2011 6 647 521709 4818599 187 40
16:00:53 3/10/2014 3 10 2014 16 907 522085 4818601 186 40
16:00:54 3/5/2012 3 5 2012 16 666 523778 4818606 182 40
16:00:24 12/29/2010 12 29 2010 16 642 523826 4818607 182 40
12:00:53 2/11/2013 2 11 2013 12 675 526008 4818615 80 40
10:02:55 2/7/2011 2 7 2011 10 801 525407 4818613 81 40
18:00:30 3/22/2011 3 22 2011 18 662 523513 4818606 183 40
10:00:56 12/25/2009 12 25 2009 10 646 522315 4818602 186 40
8:00:36 2/8/2013 2 8 2013 8 679 524286 4818609 123 39
2:00:47 1/6/2011 1 6 2011 2 642 525355 4818613 81 40



6:00:44 2/12/2009 2 12 2009 6 637 525568 4818614 81 40
16:00:53 3/17/2008 3 17 2008 16 633 523628 4818606 182 40
22:00:54 1/31/2011 1 31 2011 22 642 524037 4818608 123 39
16:00:21 12/28/2012 12 28 2012 16 679 522034 4818601 186 40
4:00:50 2/12/2010 2 12 2010 4 633 523241 4818605 183 40
14:00:30 4/23/2013 4 23 2013 14 671 521425 4818599 188 40
6:00:54 4/6/2012 4 6 2012 6 672 525693 4818614 80 40
12:00:54 1/23/2012 1 23 2012 12 665 521848 4818601 187 40
0:00:48 4/17/2009 4 17 2009 0 641 525399 4818613 81 40
18:00:55 3/14/2012 3 14 2012 18 666 523437 4818606 183 40
18:00:56 3/26/2011 3 26 2011 18 668 525119 4818612 79 40
4:00:54 1/28/2011 1 28 2011 4 647 521708 4818600 187 40
2:00:54 2/21/2014 2 21 2014 2 908 523244 4818606 183 40
2:00:42 2/13/2009 2 13 2009 2 632 523727 4818607 182 40
8:00:41 3/16/2010 3 16 2010 8 646 521920 4818601 187 40
10:00:53 12/23/2009 12 23 2009 10 641 521510 4818600 188 40
18:00:47 1/30/2011 1 30 2011 18 639 525191 4818613 79 40
18:00:45 12/24/2009 12 24 2009 18 646 523250 4818606 183 40
0:00:41 12/22/2008 12 22 2008 0 632 521519 4818600 188 40
4:00:43 3/20/2011 3 20 2011 4 658 521769 4818601 187 40
14:00:14 3/15/2009 3 15 2009 14 637 523096 4818605 184 40
2:00:54 3/15/2009 3 15 2009 2 640 523076 4818605 184 40
6:00:54 3/25/2013 3 25 2013 6 677 520775 4818598 190 17
22:00:54 1/4/2010 1 4 2010 22 647 520823 4818598 189 40
12:00:56 2/28/2014 2 28 2014 12 679 522320 4818603 186 40
8:00:53 2/5/2013 2 5 2013 8 675 524256 4818610 123 39
8:01:11 1/19/2010 1 19 2010 8 643 525547 4818615 81 40
22:00:50 3/1/2011 3 1 2011 22 801 523080 4818606 184 40
16:00:26 12/29/2010 12 29 2010 16 638 523784 4818608 182 40
10:00:56 12/27/2010 12 27 2010 10 642 527100 4818621 74 40
4:00:53 3/15/2009 3 15 2009 4 640 523076 4818606 184 40
10:00:48 2/8/2014 2 8 2014 10 907 525331 4818614 81 40
18:00:54 2/26/2011 2 26 2011 18 642 523397 4818607 183 40
4:00:55 1/31/2014 1 31 2014 4 917 523075 4818606 184 40
10:01:14 2/14/2010 2 14 2010 10 640 524306 4818611 123 39
2:00:41 11/20/2010 11 20 2010 2 642 525672 4818616 80 40
18:00:53 1/21/2011 1 21 2011 18 650 524062 4818610 123 39
12:00:48 4/15/2013 4 15 2013 12 671 521680 4818602 187 40
20:00:53 2/6/2012 2 6 2012 20 665 524125 4818610 123 39
2:00:31 2/6/2013 2 6 2013 2 663 523483 4818608 183 40
8:00:54 1/13/2011 1 13 2011 8 654 524451 4818612 78 40
4:00:49 12/31/2008 12 31 2008 4 633 522964 4818607 184 40
4:00:49 2/14/2014 2 14 2014 4 918 525917 4818617 80 40
10:00:48 1/30/2010 1 30 2010 10 638 521671 4818602 187 40
0:00:23 3/29/2008 3 29 2008 0 634 523569 4818609 183 40
8:00:29 3/6/2014 3 6 2014 8 918 524458 4818612 78 40
10:01:23 3/17/2010 3 17 2010 10 647 522018 4818604 186 40
2:00:42 2/1/2012 2 1 2012 2 665 522047 4818604 186 40
14:00:53 12/28/2009 12 28 2009 14 647 521440 4818602 188 40
18:00:54 4/27/2011 4 27 2011 18 669 524501 4818612 78 40
14:00:56 12/29/2010 12 29 2010 14 638 523783 4818610 182 40
2:00:30 11/24/2010 11 24 2010 2 642 525526 4818616 81 40
14:00:48 2/9/2011 2 9 2011 14 646 522153 4818604 186 40
18:00:41 1/5/2011 1 5 2011 18 642 525328 4818616 81 40



16:00:56 3/6/2014 3 6 2014 16 907 521978 4818604 187 40
4:00:53 11/5/2010 11 5 2010 4 639 524489 4818613 78 40
18:00:45 3/17/2008 3 17 2008 18 631 522973 4818608 184 40
22:01:48 3/28/2008 3 28 2008 22 634 523565 4818610 183 40
18:01:24 3/14/2009 3 14 2009 18 644 523361 4818609 183 40
0:00:54 1/16/2009 1 16 2009 0 634 524063 4818612 123 39
6:00:56 3/20/2011 3 20 2011 6 654 521828 4818604 187 40
16:00:42 12/27/2008 12 27 2008 16 634 523803 4818611 182 40
18:00:55 12/5/2011 12 5 2011 18 650 525868 4818618 80 40
18:00:50 3/29/2012 3 29 2012 18 666 525640 4818618 80 40
8:00:35 1/16/2014 1 16 2014 8 908 521215 4818602 188 40
20:00:48 2/6/2014 2 6 2014 20 908 523275 4818609 183 40
0:00:34 2/1/2011 2 1 2011 0 639 525411 4818617 81 40
8:00:30 2/5/2013 2 5 2013 8 679 524393 4818613 123 39
18:00:41 1/7/2011 1 7 2011 18 647 524398 4818613 123 39
12:00:54 2/13/2010 2 13 2010 12 647 524282 4818613 123 39
10:00:23 1/12/2014 1 12 2014 10 917 524423 4818613 78 40
8:00:54 1/13/2011 1 13 2011 8 639 524580 4818614 78 40
10:00:46 2/7/2013 2 7 2013 10 675 524404 4818613 123 39
22:00:51 12/7/2013 12 7 2013 22 917 525451 4818617 81 40
10:01:13 11/30/2010 11 30 2010 10 647 521641 4818604 187 40
2:00:54 12/29/2012 12 29 2012 2 665 522977 4818609 184 40
8:00:53 2/4/2012 2 4 2012 8 665 524162 4818613 123 39
18:00:35 1/31/2011 1 31 2011 18 642 524037 4818612 123 39
6:00:47 2/16/2011 2 16 2011 6 654 523076 4818609 184 40
2:00:54 2/16/2011 2 16 2011 2 654 523082 4818609 184 40
18:01:08 12/3/2012 12 3 2012 18 675 525976 4818620 80 40
8:01:24 4/23/2013 4 23 2013 8 677 521368 4818603 188 40
8:00:54 1/21/2011 1 21 2011 8 650 524372 4818614 123 39
22:00:05 4/16/2009 4 16 2009 22 641 525377 4818617 81 40
18:01:34 1/18/2009 1 18 2009 18 632 521254 4818603 188 40
4:00:42 2/21/2014 2 21 2014 4 908 523239 4818610 183 40
12:00:48 2/7/2014 2 7 2014 12 907 524006 4818613 182 40
8:00:41 4/18/2011 4 18 2011 8 665 524196 4818614 123 39
6:00:54 11/20/2011 11 20 2011 6 650 524258 4818614 123 39
18:01:52 4/5/2013 4 5 2013 18 663 524522 4818615 78 40
8:00:54 1/19/2011 1 19 2011 8 657 521955 4818606 187 40
22:00:53 2/25/2014 2 25 2014 22 908 525787 4818620 80 40
18:00:21 1/8/2010 1 8 2010 18 641 521030 4818603 189 40
18:00:54 12/30/2013 12 30 2013 18 911 523660 4818612 182 40
12:00:50 12/23/2008 12 23 2008 12 635 524274 4818614 123 39
12:00:53 2/13/2010 2 13 2010 12 646 524449 4818615 78 40
6:00:44 1/12/2011 1 12 2011 6 642 525182 4818618 79 40
0:00:56 1/11/2009 1 11 2009 0 633 522970 4818610 184 40
22:00:42 1/21/2011 1 21 2011 22 650 524056 4818614 123 39
10:00:37 3/23/2010 3 23 2010 10 656 521709 4818606 187 40
12:00:30 3/4/2011 3 4 2011 12 650 522381 4818608 186 40
18:00:54 1/3/2011 1 3 2011 18 642 525367 4818619 81 40
14:00:49 3/29/2008 3 29 2008 14 636 521320 4818605 188 40
2:01:03 3/12/2014 3 12 2014 2 914 521571 4818605 188 40
4:00:54 1/27/2010 1 27 2010 4 638 521469 4818605 188 40
4:00:55 1/16/2014 1 16 2014 4 908 521218 4818604 188 40
2:00:54 12/22/2008 12 22 2008 2 632 521517 4818605 188 40
4:00:51 3/15/2014 3 15 2014 4 909 521755 4818606 187 40



16:00:53 1/31/2011 1 31 2011 16 642 524686 4818616 78 40
10:00:21 4/23/2011 4 23 2011 10 665 521072 4818604 189 40
10:00:47 1/19/2013 1 19 2013 10 677 521568 4818606 188 40
20:00:53 4/2/2014 4 2 2014 20 679 524686 4818616 78 40
16:00:53 3/15/2010 3 15 2010 16 640 522145 4818608 186 40
8:00:56 2/21/2010 2 21 2010 8 640 525529 4818620 81 40
14:00:22 12/25/2009 12 25 2009 14 646 522264 4818608 186 40
4:00:54 3/7/2014 3 7 2014 4 908 523304 4818612 183 40
14:00:57 12/28/2012 12 28 2012 14 665 521806 4818607 187 40
8:00:34 4/6/2009 4 6 2009 8 646 521504 4818606 188 40
0:00:13 3/17/2009 3 17 2009 0 644 523188 4818611 184 40
12:00:56 2/7/2011 2 7 2011 12 639 525499 4818620 81 40
18:00:25 12/28/2013 12 28 2013 18 658 521459 4818605 188 40
8:00:11 11/24/2011 11 24 2011 8 665 521695 4818606 187 40
4:00:53 1/18/2014 1 18 2014 4 679 523799 4818613 182 40
18:00:47 1/15/2011 1 15 2011 18 801 523174 4818611 184 40
16:00:44 1/18/2011 1 18 2011 16 650 521889 4818607 187 40
10:00:47 1/15/2011 1 15 2011 10 654 522130 4818608 186 40
4:00:43 12/20/2008 12 20 2008 4 634 525502 4818620 81 40
4:00:41 3/20/2011 3 20 2011 4 654 521825 4818607 187 40
10:00:47 3/27/2013 3 27 2013 10 658 521827 4818607 187 40
8:00:42 5/1/2009 5 1 2009 8 634 521782 4818607 187 40
8:01:08 2/15/2010 2 15 2010 8 646 524366 4818616 123 39
22:00:54 1/15/2011 1 15 2011 22 801 523181 4818612 184 40
14:01:18 12/16/2010 12 16 2010 14 647 521450 4818606 188 40
16:00:53 3/2/2011 3 2 2011 16 801 523487 4818613 183 40
4:00:25 1/12/2011 1 12 2011 4 642 525184 4818619 79 40
2:00:48 12/28/2013 12 28 2013 2 658 521327 4818606 188 40
22:00:47 1/3/2011 1 3 2011 22 642 525374 4818620 81 40
4:00:54 2/23/2014 2 23 2014 4 913 527085 4818626 74 40
12:00:47 12/31/2012 12 31 2012 12 671 521530 4818606 188 40
2:00:53 2/13/2014 2 13 2014 2 908 525559 4818621 81 40
14:00:44 1/29/2010 1 29 2010 14 641 520935 4818605 189 40
8:01:26 3/15/2014 3 15 2014 8 909 521754 4818607 187 40
18:00:56 2/25/2010 2 25 2010 18 646 525206 4818619 79 40
18:00:48 3/19/2009 3 19 2009 18 637 521088 4818605 189 40
6:01:09 11/16/2011 11 16 2011 6 650 524269 4818616 123 39
18:01:54 3/14/2010 3 14 2010 18 639 521358 4818606 188 40
6:00:54 1/16/2014 1 16 2014 6 908 521210 4818606 188 40
18:00:49 4/20/2012 4 20 2012 18 676 521038 4818605 189 40
4:00:50 1/16/2009 1 16 2009 4 634 524069 4818616 123 39
14:00:48 1/23/2014 1 23 2014 14 909 524166 4818616 123 39
18:00:24 3/21/2011 3 21 2011 18 659 523199 4818613 184 40
18:00:44 3/18/2008 3 18 2008 18 631 523035 4818612 184 40
4:00:53 3/22/2013 3 22 2013 4 671 525479 4818621 81 40
10:00:53 2/20/2012 2 20 2012 10 665 521662 4818608 187 40
18:00:56 2/5/2011 2 5 2011 18 657 523366 4818613 183 40
22:00:41 3/16/2009 3 16 2009 22 633 523067 4818612 184 40
12:00:41 1/29/2010 1 29 2010 12 641 520935 4818605 189 40
18:00:54 3/17/2009 3 17 2009 18 644 523042 4818612 184 40
10:00:46 2/6/2014 2 6 2014 10 908 524187 4818616 123 39
10:00:48 11/25/2010 11 25 2010 10 640 521740 4818608 187 40
16:00:43 2/13/2010 2 13 2010 16 633 524190 4818617 123 39
12:00:54 2/9/2009 2 9 2009 12 637 524886 4818619 79 40



20:00:55 3/11/2014 3 11 2014 20 907 521820 4818609 187 40
6:00:47 3/24/2009 3 24 2009 6 647 522097 4818610 186 40
18:00:24 11/29/2010 11 29 2010 18 643 524708 4818619 78 40
2:00:54 4/15/2011 4 15 2011 2 669 525026 4818620 79 40
6:00:54 11/25/2010 11 25 2010 6 643 525484 4818622 81 40
14:00:48 4/15/2013 4 15 2013 14 671 521679 4818608 187 40
12:00:23 12/25/2009 12 25 2009 12 646 522261 4818610 186 40
0:00:43 4/4/2011 4 4 2011 0 669 524624 4818619 78 40
10:02:38 3/16/2010 3 16 2010 10 657 521607 4818608 187 40
0:00:21 3/18/2008 3 18 2008 0 631 522971 4818613 184 40
2:00:55 11/19/2011 11 19 2011 2 650 524269 4818617 123 39
20:00:55 4/23/2013 4 23 2013 20 671 521003 4818606 189 40
8:00:42 2/14/2011 2 14 2011 8 801 524458 4818618 78 40
18:00:44 3/1/2011 3 1 2011 18 801 523078 4818613 184 40
14:00:27 2/7/2012 2 7 2012 14 663 525534 4818622 81 40
18:00:22 4/14/2010 4 14 2010 18 650 525766 4818623 80 40
6:00:54 12/18/2012 12 18 2012 6 665 524236 4818617 123 39
6:00:47 3/6/2010 3 6 2010 6 640 525090 4818621 79 40
4:00:24 3/20/2011 3 20 2011 4 650 521766 4818609 187 40
18:00:43 3/28/2008 3 28 2008 18 634 523574 4818615 183 40
8:00:43 1/13/2011 1 13 2011 8 642 524559 4818619 78 40
6:00:29 1/19/2009 1 19 2009 6 632 521247 4818608 188 40
10:00:53 2/14/2014 2 14 2014 10 908 525790 4818624 80 40
14:00:16 2/6/2011 2 6 2011 14 654 524395 4818618 123 39
4:00:53 11/20/2011 11 20 2011 4 650 524257 4818618 123 39
4:00:43 1/19/2009 1 19 2009 4 632 521257 4818608 188 40
4:00:55 1/1/2013 1 1 2013 4 665 522966 4818614 184 40
8:00:44 4/3/2008 4 3 2008 8 632 522163 4818611 186 40
8:00:10 3/27/2010 3 27 2010 8 652 524271 4818618 123 39
18:00:55 2/25/2010 2 25 2010 18 638 525297 4818622 81 40
22:00:42 4/3/2011 4 3 2011 22 669 524623 4818620 78 40
22:00:48 3/15/2010 3 15 2010 22 642 526300 4818626 77 40
0:00:54 2/13/2014 2 13 2014 0 908 525555 4818623 81 40
2:00:55 2/14/2014 2 14 2014 2 918 525917 4818625 80 40
14:00:53 12/31/2008 12 31 2008 14 637 523990 4818618 182 40
18:00:41 4/1/2011 4 1 2011 18 667 520926 4818607 189 40
0:00:54 1/16/2011 1 16 2011 0 801 523171 4818615 184 40
0:00:53 4/8/2012 4 8 2012 0 679 524889 4818621 79 40
0:00:55 1/9/2011 1 9 2011 0 642 524028 4818618 123 39
10:00:54 1/22/2011 1 22 2011 10 655 521529 4818610 188 40
8:00:48 1/13/2009 1 13 2009 8 634 524049 4818618 123 39
0:00:33 2/24/2010 2 24 2010 0 646 523435 4818616 183 40
6:00:50 12/31/2008 12 31 2008 6 633 522972 4818614 184 40
16:00:44 1/21/2011 1 21 2011 16 638 523862 4818618 182 40
0:00:53 1/1/2013 1 1 2013 0 674 521930 4818611 187 40
20:00:53 4/15/2013 4 15 2013 20 658 524309 4818619 123 39
22:00:43 4/23/2010 4 23 2010 22 652 524448 4818620 78 40
14:01:18 3/24/2010 3 24 2010 14 643 521007 4818608 189 40
8:00:53 12/28/2009 12 28 2009 8 641 521156 4818609 189 40
6:01:12 2/4/2012 2 4 2012 6 665 524159 4818619 123 39
22:00:49 3/17/2008 3 17 2008 22 631 522978 4818615 184 40
14:00:46 12/22/2008 12 22 2008 14 634 524228 4818619 123 39
16:00:56 12/24/2012 12 24 2012 16 665 521730 4818611 187 40
2:00:53 11/20/2011 11 20 2011 2 650 524268 4818619 123 39



18:02:01 1/1/2012 1 1 2012 18 641 524242 4818619 123 39
18:00:48 3/17/2009 3 17 2009 18 640 521508 4818610 188 40
8:01:34 1/12/2011 1 12 2011 8 638 522290 4818613 186 40
18:00:36 2/21/2011 2 21 2011 18 639 523162 4818616 184 40
18:00:53 2/19/2012 2 19 2012 18 663 523271 4818616 183 40
14:00:53 1/13/2013 1 13 2013 14 665 521274 4818609 188 40
22:00:42 1/18/2009 1 18 2009 22 632 521255 4818610 188 40
8:00:54 2/26/2010 2 26 2010 8 646 525373 4818624 81 40
16:00:55 2/22/2010 2 22 2010 16 640 525639 4818625 80 40
10:00:41 1/11/2009 1 11 2009 10 635 524004 4818619 182 40
2:00:56 3/18/2008 3 18 2008 2 631 522975 4818615 184 40
18:00:36 1/10/2009 1 10 2009 18 635 523129 4818616 184 40
8:00:25 1/20/2010 1 20 2010 8 643 524310 4818620 123 39
6:00:54 3/15/2014 3 15 2014 6 909 521756 4818611 187 40
8:00:57 4/18/2011 4 18 2011 8 801 524342 4818620 123 39
14:00:44 1/20/2011 1 20 2011 14 801 524234 4818620 123 39
4:00:25 12/1/2010 12 1 2010 4 653 523395 4818617 183 40
10:00:56 4/26/2014 4 26 2014 10 917 521695 4818612 187 40
2:01:12 2/26/2014 2 26 2014 2 916 521797 4818612 187 40
10:00:57 2/7/2011 2 7 2011 10 655 525449 4818625 81 40
8:02:24 1/31/2014 1 31 2014 8 917 523088 4818616 184 40
22:00:54 2/3/2010 2 3 2010 22 643 524827 4818623 79 40
18:00:47 3/17/2011 3 17 2011 18 654 521775 4818612 187 40
6:00:41 5/1/2008 5 1 2008 6 636 523594 4818618 183 40
16:00:54 4/19/2012 4 19 2012 16 658 521781 4818612 187 40
12:00:41 2/2/2011 2 2 2011 12 642 525569 4818626 81 40
16:01:33 1/31/2011 1 31 2011 16 801 522318 4818614 186 40
10:00:54 3/17/2010 3 17 2010 10 639 522134 4818613 186 40
14:00:45 11/30/2010 11 30 2010 14 646 521649 4818612 187 40
2:00:14 1/16/2009 1 16 2009 2 634 524031 4818620 123 39
8:00:54 4/23/2011 4 23 2011 8 665 521070 4818610 189 40
0:00:53 2/27/2009 2 27 2009 0 637 526026 4818628 77 40
18:00:56 1/1/2011 1 1 2011 18 646 521378 4818611 188 40
22:00:54 12/29/2009 12 29 2009 22 644 523192 4818617 184 40
14:00:14 2/14/2009 2 14 2009 14 632 524724 4818623 78 40
10:00:45 2/14/2014 2 14 2014 10 907 525803 4818627 80 40
6:00:21 2/6/2009 2 6 2009 6 637 524861 4818623 79 40
8:00:38 3/4/2011 3 4 2011 8 650 522305 4818614 186 40
0:00:43 1/22/2011 1 22 2011 0 638 523932 4818620 182 40
0:00:36 4/10/2012 4 10 2012 0 670 524688 4818623 78 40
12:00:44 1/11/2009 1 11 2009 12 635 523995 4818620 182 40
6:00:55 3/6/2012 3 6 2012 6 663 523529 4818619 183 40
8:00:28 2/7/2014 2 7 2014 8 908 524621 4818623 78 40
6:00:25 3/9/2010 3 9 2010 6 644 525527 4818626 81 40
16:00:47 4/28/2010 4 28 2010 16 644 522196 4818614 186 40
22:00:26 3/21/2011 3 21 2011 22 659 523202 4818618 184 40
10:01:11 5/18/2011 5 18 2011 10 657 521937 4818614 187 40
6:00:55 3/7/2014 3 7 2014 6 908 523299 4818618 183 40
10:00:48 1/13/2009 1 13 2009 10 637 524119 4818621 123 39
14:00:40 4/19/2012 4 19 2012 14 676 521740 4818613 187 40
18:00:44 3/15/2009 3 15 2009 18 637 523030 4818617 184 40
0:00:12 2/1/2011 2 1 2011 0 801 523003 4818617 184 40
4:00:55 1/16/2011 1 16 2011 4 801 523172 4818618 184 40
2:00:54 4/15/2013 4 15 2013 2 679 520871 4818611 189 40



14:01:03 3/9/2011 3 9 2011 14 653 522311 4818615 186 40
14:00:54 4/5/2010 4 5 2010 14 647 521628 4818613 187 40
10:00:48 5/4/2010 5 4 2010 10 652 524392 4818623 123 39
6:00:20 12/20/2008 12 20 2008 6 634 525498 4818627 81 40
6:00:54 3/22/2013 3 22 2013 6 671 525473 4818627 81 40
10:00:25 1/12/2013 1 12 2013 10 675 524163 4818622 123 39
20:00:54 3/22/2014 3 22 2014 20 909 521607 4818613 187 40
18:00:11 12/29/2009 12 29 2009 18 644 523286 4818619 183 40
14:00:41 4/9/2011 4 9 2011 14 801 521627 4818614 187 40
18:00:42 12/7/2011 12 7 2011 18 659 523031 4818618 184 40
14:00:43 12/27/2008 12 27 2008 14 634 523808 4818621 182 40
14:00:55 2/2/2011 2 2 2011 14 642 525565 4818627 81 40
16:00:54 3/17/2010 3 17 2010 16 653 522305 4818616 186 40
2:00:47 1/16/2011 1 16 2011 2 801 523170 4818619 184 40
6:00:56 2/8/2011 2 8 2011 6 638 525421 4818627 81 40
10:00:56 3/27/2013 3 27 2013 10 677 521678 4818614 187 40
4:00:45 1/30/2010 1 30 2010 4 641 520634 4818611 190 17
6:00:42 3/20/2011 3 20 2011 6 660 521699 4818614 187 40
12:00:25 1/13/2009 1 13 2009 12 637 524129 4818622 123 39
4:00:41 3/21/2009 3 21 2009 4 638 521662 4818614 187 40
22:00:39 1/11/2014 1 11 2014 22 908 523242 4818620 183 40
22:00:28 1/31/2012 1 31 2012 22 663 522081 4818616 186 40
8:01:10 1/23/2014 1 23 2014 8 907 524118 4818623 123 39
4:00:48 4/15/2011 4 15 2011 4 659 525369 4818627 81 40
22:00:47 4/9/2012 4 9 2012 22 670 524682 4818625 78 40
12:00:55 2/7/2012 2 7 2012 12 663 525517 4818628 81 40
18:00:43 2/3/2010 2 3 2010 18 643 524815 4818625 79 40
4:00:41 1/2/2011 1 2 2011 4 646 521435 4818614 188 40
16:00:49 1/7/2010 1 7 2010 16 639 521399 4818614 188 40
16:00:50 11/28/2010 11 28 2010 16 643 521399 4818614 188 40
12:00:49 2/13/2014 2 13 2014 12 916 521973 4818616 187 40
0:00:33 2/11/2012 2 11 2012 0 663 525419 4818628 81 40
10:00:53 2/11/2013 2 11 2013 10 675 525328 4818628 81 40
4:00:48 2/27/2014 2 27 2014 4 907 525666 4818629 80 40
10:00:53 1/21/2010 1 21 2010 10 644 524265 4818624 123 39
22:00:55 1/11/2014 1 11 2014 22 909 523245 4818620 183 40
14:00:21 2/13/2010 2 13 2010 14 633 524183 4818624 123 39
2:00:56 1/2/2011 1 2 2011 2 646 521459 4818614 188 40
4:00:44 12/18/2012 12 18 2012 4 658 524933 4818626 79 40
10:00:53 5/7/2009 5 7 2009 10 642 525542 4818629 81 40
4:00:47 12/18/2012 12 18 2012 4 665 524223 4818624 123 39
2:00:42 3/12/2014 3 12 2014 2 909 521787 4818615 187 40
2:00:54 2/22/2014 2 22 2014 2 907 523483 4818621 183 40
14:01:08 1/25/2012 1 25 2012 14 666 523403 4818621 183 40
18:00:55 3/23/2008 3 23 2008 18 637 523200 4818620 184 40
10:00:48 11/25/2010 11 25 2010 10 646 521638 4818615 187 40
16:02:22 2/11/2009 2 11 2009 16 637 525602 4818629 81 40
8:01:10 3/18/2014 3 18 2014 8 909 522243 4818617 186 40
0:00:53 1/2/2011 1 2 2011 0 646 521401 4818614 188 40
18:01:04 12/11/2012 12 11 2012 18 677 525713 4818630 80 40
14:00:53 12/21/2010 12 21 2010 14 638 521560 4818615 188 40
4:00:48 3/9/2010 3 9 2010 4 644 525526 4818629 81 40
0:00:55 2/1/2012 2 1 2012 0 663 522080 4818617 186 40
6:00:48 2/23/2010 2 23 2010 6 647 525455 4818629 81 40



2:00:53 3/26/2014 3 26 2014 2 909 526076 4818631 77 40
8:00:46 4/2/2010 4 2 2010 8 653 522326 4818618 186 40
6:00:53 3/20/2011 3 20 2011 6 668 521747 4818616 187 40
16:00:47 1/7/2010 1 7 2010 16 638 521335 4818615 188 40
14:00:11 3/15/2010 3 15 2010 14 647 521999 4818617 187 40
8:00:17 4/8/2014 4 8 2014 8 679 521443 4818615 188 40
18:00:30 1/4/2009 1 4 2009 18 634 521149 4818614 189 40
22:00:27 3/17/2010 3 17 2010 22 651 523166 4818621 184 40
10:00:54 4/25/2014 4 25 2014 10 917 522325 4818618 186 40
10:00:41 4/24/2014 4 24 2014 10 917 524159 4818624 123 39
10:02:44 1/11/2011 1 11 2011 10 646 522282 4818618 186 40
16:00:47 4/5/2010 4 5 2010 16 647 521526 4818616 188 40
8:00:54 3/17/2014 3 17 2014 8 914 521704 4818616 187 40
6:00:53 3/20/2011 3 20 2011 6 669 521729 4818616 187 40
2:00:41 4/22/2014 4 22 2014 2 913 524349 4818625 123 39
8:00:23 2/23/2010 2 23 2010 8 647 525982 4818631 80 40
2:00:23 3/22/2011 3 22 2011 2 659 523244 4818621 183 40
6:00:41 3/17/2009 3 17 2009 6 643 522348 4818618 186 40
4:01:00 3/7/2014 3 7 2014 4 918 523476 4818622 183 40
10:00:21 2/9/2009 2 9 2009 10 637 524878 4818627 79 40
16:00:53 12/24/2009 12 24 2009 16 638 521628 4818616 187 40
12:00:47 2/26/2014 2 26 2014 12 914 522154 4818618 186 40
18:00:48 3/12/2013 3 12 2013 18 663 524539 4818626 78 40
16:00:41 4/19/2014 4 19 2014 16 916 521090 4818615 189 40
10:00:47 12/31/2012 12 31 2012 10 671 521536 4818616 188 40
10:01:23 1/31/2011 1 31 2011 10 639 524613 4818627 78 40
8:00:54 2/15/2011 2 15 2011 8 639 525998 4818632 80 40
18:00:54 1/31/2012 1 31 2012 18 665 522085 4818618 186 40
10:00:54 3/4/2011 3 4 2011 10 650 522367 4818619 186 40
20:00:20 4/8/2012 4 8 2012 20 658 524337 4818626 123 39
18:00:47 3/5/2014 3 5 2014 18 908 523359 4818622 183 40
22:00:56 12/22/2009 12 22 2009 22 647 522286 4818619 186 40
0:00:40 3/18/2009 3 18 2009 0 644 523071 4818621 184 40
18:00:30 1/15/2009 1 15 2009 18 634 524067 4818625 123 39
0:00:37 12/14/2012 12 14 2012 0 680 524440 4818626 78 40
14:00:15 3/16/2010 3 16 2010 14 646 521719 4818617 187 40
0:00:55 1/19/2009 1 19 2009 0 632 521256 4818616 188 40
14:00:41 3/7/2009 3 7 2009 14 633 521191 4818615 189 40
2:00:32 11/21/2013 11 21 2013 2 907 525417 4818630 81 40
12:00:56 2/14/2009 2 14 2009 12 632 525049 4818629 79 40
4:00:32 3/24/2009 3 24 2009 4 647 522101 4818619 186 40
6:00:48 3/7/2014 3 7 2014 6 918 523477 4818623 183 40
2:00:49 1/22/2011 1 22 2011 2 638 523944 4818625 182 40
10:00:35 1/16/2011 1 16 2011 10 639 524405 4818627 123 39
18:00:56 1/26/2012 1 26 2012 18 666 523825 4818625 182 40
8:00:32 3/1/2014 3 1 2014 8 907 521960 4818618 187 40
4:00:43 3/5/2011 3 5 2011 4 647 521997 4818619 187 40
10:02:43 1/18/2011 1 18 2011 10 650 521803 4818618 187 40
14:00:41 1/31/2009 1 31 2009 14 637 524253 4818626 123 39
8:01:11 1/12/2011 1 12 2011 8 642 525132 4818630 79 40
16:01:11 12/25/2009 12 25 2009 16 638 522112 4818619 186 40
14:01:11 2/26/2014 2 26 2014 14 914 522151 4818619 186 40
14:01:00 2/13/2014 2 13 2014 14 907 525745 4818632 80 40
16:01:30 2/9/2014 2 9 2014 16 908 524854 4818629 79 40



2:00:53 12/28/2012 12 28 2012 2 663 521767 4818618 187 40
0:00:48 2/1/2012 2 1 2012 0 665 522086 4818619 186 40
18:00:54 1/13/2009 1 13 2009 18 634 524020 4818626 123 39
14:00:53 12/23/2009 12 23 2009 14 640 523627 4818625 182 40
18:00:53 4/9/2012 4 9 2012 18 673 524080 4818626 123 39
8:00:54 1/18/2014 1 18 2014 8 679 523793 4818625 182 40
0:00:23 2/26/2010 2 26 2010 0 646 525381 4818631 81 40
16:00:41 3/1/2012 3 1 2012 16 663 523254 4818623 183 40
14:00:54 3/28/2013 3 28 2013 14 671 521494 4818618 188 40
6:00:48 2/26/2010 2 26 2010 6 646 525379 4818631 81 40
2:00:59 2/26/2010 2 26 2010 2 646 525379 4818631 81 40
2:00:50 2/23/2010 2 23 2010 2 647 525459 4818632 81 40
8:00:47 4/7/2012 4 7 2012 8 676 525940 4818634 80 40
22:00:54 3/17/2009 3 17 2009 22 644 523052 4818623 184 40
22:00:56 4/20/2014 4 20 2014 22 914 520877 4818616 189 40
0:00:23 4/1/2011 4 1 2011 0 662 523058 4818623 184 40
10:00:54 2/22/2010 2 22 2010 10 633 525827 4818633 80 40
12:00:24 3/12/2011 3 12 2011 12 647 521395 4818618 188 40
18:00:45 1/11/2010 1 11 2010 18 638 521747 4818619 187 40
22:00:41 1/1/2011 1 1 2011 22 646 521378 4818618 188 40
2:00:15 2/27/2009 2 27 2009 2 637 526016 4818634 80 40
4:00:55 2/1/2012 2 1 2012 4 665 522079 4818620 186 40
4:00:43 1/1/2013 1 1 2013 4 658 523410 4818625 183 40
4:00:53 3/20/2011 3 20 2011 4 663 521749 4818619 187 40
2:00:54 1/14/2009 1 14 2009 2 633 523080 4818624 184 40
6:00:47 4/7/2009 4 7 2009 6 641 521958 4818620 187 40
16:00:56 1/19/2013 1 19 2013 16 677 521458 4818618 188 40
0:00:54 3/18/2010 3 18 2010 0 651 523173 4818624 184 40
14:00:41 3/31/2010 3 31 2010 14 650 521851 4818620 187 40
8:00:54 2/1/2012 2 1 2012 8 665 522089 4818620 186 40
8:00:48 1/3/2014 1 3 2014 8 909 523987 4818627 182 40
4:00:21 2/23/2010 2 23 2010 4 647 525456 4818632 81 40
8:00:43 12/14/2011 12 14 2011 8 659 524525 4818629 78 40
0:00:52 3/15/2010 3 15 2010 0 651 526280 4818636 77 40
0:00:48 2/23/2010 2 23 2010 0 646 525385 4818632 81 40
6:00:40 3/20/2011 3 20 2011 6 650 521745 4818620 187 40
6:00:44 3/11/2011 3 11 2011 6 801 523078 4818624 184 40
10:00:47 2/14/2010 2 14 2010 10 647 524475 4818629 78 40
22:00:45 4/4/2012 4 4 2012 22 681 520974 4818617 189 40
8:00:54 4/23/2011 4 23 2011 8 655 521121 4818618 189 40
8:00:53 1/1/2013 1 1 2013 8 677 522067 4818621 186 40
20:00:41 4/15/2013 4 15 2013 20 677 524274 4818628 123 39
6:00:41 2/15/2011 2 15 2011 6 639 525995 4818635 80 40
4:00:54 2/15/2011 2 15 2011 4 639 525996 4818635 80 40
2:00:25 2/11/2012 2 11 2012 2 663 525410 4818633 81 40
2:01:09 3/21/2009 3 21 2009 2 638 521656 4818620 187 40
6:00:54 2/1/2012 2 1 2012 6 665 522082 4818621 186 40
2:00:46 2/15/2010 2 15 2010 2 639 525481 4818633 81 40
8:01:25 1/9/2012 1 9 2012 8 663 524429 4818629 78 40
20:00:45 1/8/2014 1 8 2014 20 679 523722 4818627 182 40
10:00:14 2/6/2009 2 6 2009 10 637 524964 4818632 79 40
14:00:47 1/23/2012 1 23 2012 14 665 521858 4818621 187 40
4:00:45 2/8/2011 2 8 2011 4 638 525411 4818633 81 40
18:00:41 12/19/2012 12 19 2012 18 658 521327 4818619 188 40



12:01:09 1/4/2013 1 4 2013 12 680 521172 4818619 189 40
12:00:53 2/7/2013 2 7 2013 12 680 524399 4818630 123 39
0:00:48 1/18/2014 1 18 2014 0 679 523863 4818628 182 40
0:00:33 1/8/2011 1 8 2011 0 647 524558 4818630 78 40
6:01:24 2/23/2014 2 23 2014 6 913 527085 4818640 74 40
10:00:53 3/24/2010 3 24 2010 10 654 521831 4818621 187 40
18:00:41 3/27/2011 3 27 2011 18 662 525314 4818633 81 40
18:00:54 2/25/2013 2 25 2013 18 666 523861 4818628 182 40
2:00:39 3/9/2011 3 9 2011 2 650 523205 4818626 184 40
18:00:41 4/7/2011 4 7 2011 18 660 524285 4818630 123 39
0:00:56 1/2/2011 1 2 2011 0 657 520618 4818617 190 17
10:00:48 2/12/2012 2 12 2012 10 663 525858 4818636 80 40
16:00:53 12/24/2009 12 24 2009 16 643 521392 4818620 188 40
4:00:54 2/25/2014 2 25 2014 4 918 524223 4818630 123 39
2:00:23 3/23/2010 3 23 2010 2 654 522183 4818623 186 40
2:00:53 4/4/2011 4 4 2011 2 658 525080 4818633 79 40
0:00:11 4/9/2014 4 9 2014 0 909 525971 4818636 80 40
22:00:41 1/31/2012 1 31 2012 22 665 522084 4818622 186 40
10:00:19 11/24/2013 11 24 2013 10 909 521909 4818622 187 40
4:00:45 12/25/2013 12 25 2013 4 917 521198 4818620 188 40
18:00:41 3/16/2009 3 16 2009 18 633 523051 4818626 184 40
22:00:42 2/13/2014 2 13 2014 22 918 525857 4818636 80 40
20:00:42 1/31/2012 1 31 2012 20 665 522085 4818622 186 40
10:00:48 12/24/2009 12 24 2009 10 646 524119 4818629 123 39
10:00:50 4/8/2008 4 8 2008 10 633 521941 4818622 187 40
18:00:36 3/13/2009 3 13 2009 18 643 521241 4818620 188 40
22:00:29 3/8/2011 3 8 2011 22 650 523210 4818626 183 40
8:00:43 12/11/2010 12 11 2010 8 654 523354 4818627 183 40
0:00:47 2/14/2014 2 14 2014 0 918 525850 4818636 80 40
18:00:41 3/11/2009 3 11 2009 18 638 522976 4818626 184 40
20:00:53 1/11/2014 1 11 2014 20 908 523241 4818627 183 40
16:00:54 3/18/2008 3 18 2008 16 637 523374 4818627 183 40
0:00:42 4/9/2012 4 9 2012 0 658 524469 4818631 78 40
4:00:48 3/1/2013 3 1 2013 4 665 523782 4818629 182 40
14:00:43 3/30/2008 3 30 2008 14 635 522234 4818623 186 40
6:00:54 12/10/2012 12 10 2012 6 675 525448 4818635 81 40
4:00:21 4/8/2012 4 8 2012 4 671 524512 4818631 78 40
8:00:41 2/3/2013 2 3 2013 8 679 524477 4818631 78 40
0:00:54 1/15/2011 1 15 2011 0 647 523180 4818627 184 40
12:00:55 2/7/2011 2 7 2011 12 655 525658 4818636 80 40
14:00:44 3/20/2012 3 20 2012 14 658 521726 4818622 187 40
22:00:23 4/12/2012 4 12 2012 22 658 524249 4818631 123 39
18:00:24 4/13/2009 4 13 2009 18 639 526474 4818639 76 40
20:00:57 2/13/2013 2 13 2013 20 675 523319 4818627 183 40
18:00:54 1/30/2014 1 30 2014 18 908 523195 4818627 184 40
14:00:54 2/15/2014 2 15 2014 14 909 521159 4818620 189 40
6:00:42 3/21/2009 3 21 2009 6 638 521656 4818622 187 40
22:00:54 3/27/2012 3 27 2012 22 678 523552 4818628 183 40
4:00:53 2/13/2014 2 13 2014 4 908 525580 4818636 81 40
14:00:32 12/31/2012 12 31 2012 14 677 521611 4818622 187 40
4:00:21 3/24/2008 3 24 2008 4 637 523060 4818627 184 40
22:00:42 3/19/2009 3 19 2009 22 647 521470 4818621 188 40
10:00:55 1/9/2009 1 9 2009 10 635 523942 4818630 182 40
22:00:42 2/22/2010 2 22 2010 22 646 525385 4818635 81 40



10:00:54 4/2/2010 4 2 2010 10 653 522272 4818624 186 40
14:00:27 2/23/2011 2 23 2011 14 646 522346 4818624 186 40
16:01:15 3/5/2014 3 5 2014 16 916 523471 4818628 183 40
2:00:41 3/18/2009 3 18 2009 2 644 523088 4818627 184 40
6:00:47 3/15/2014 3 15 2014 6 907 521703 4818622 187 40
16:00:55 3/16/2010 3 16 2010 16 646 521776 4818623 187 40
22:00:24 4/12/2011 4 12 2011 22 669 521655 4818622 187 40
14:00:53 1/7/2010 1 7 2010 14 644 521751 4818623 187 40
20:00:47 3/3/2013 3 3 2013 20 666 523274 4818628 183 40
18:01:03 3/13/2009 3 13 2009 18 638 521594 4818622 188 40
0:00:27 12/31/2013 12 31 2013 0 907 523037 4818627 184 40
16:00:54 1/6/2010 1 6 2010 16 644 521834 4818623 187 40
12:00:54 1/10/2011 1 10 2011 12 647 524666 4818633 78 40
4:00:59 3/15/2014 3 15 2014 4 907 521707 4818623 187 40
0:00:53 3/9/2011 3 9 2011 0 650 523210 4818628 183 40
6:00:30 2/27/2014 2 27 2014 6 907 525662 4818637 80 40
12:00:26 12/7/2010 12 7 2010 12 654 521823 4818623 187 40
6:00:50 4/8/2012 4 8 2012 6 671 524511 4818633 78 40
22:00:48 3/23/2008 3 23 2008 22 637 523058 4818628 184 40
10:00:58 2/1/2012 2 1 2012 10 665 522041 4818624 186 40
10:01:09 2/20/2012 2 20 2012 10 641 521739 4818623 187 40
16:00:43 12/28/2012 12 28 2012 16 665 521869 4818624 187 40
14:00:54 2/7/2011 2 7 2011 14 801 525495 4818637 81 40
14:01:09 2/13/2013 2 13 2013 14 663 523543 4818630 183 40
12:00:53 4/22/2011 4 22 2011 12 665 522322 4818625 186 40
14:00:23 2/18/2010 2 18 2010 14 639 524408 4818633 78 40
14:00:41 3/27/2009 3 27 2009 14 634 521334 4818622 188 40
2:01:18 2/26/2014 2 26 2014 2 679 521568 4818623 188 40
18:00:53 1/31/2010 1 31 2010 18 640 522063 4818625 186 40
6:02:01 4/15/2011 4 15 2011 6 661 520976 4818621 189 40
22:00:54 2/9/2011 2 9 2011 22 639 523347 4818629 183 40
14:00:48 1/4/2013 1 4 2013 14 680 521176 4818622 189 40
0:00:44 3/21/2009 3 21 2009 0 638 521654 4818624 187 40
22:00:54 2/11/2012 2 11 2012 22 665 525207 4818636 79 40
12:00:53 1/20/2013 1 20 2013 12 677 521691 4818624 187 40
18:00:26 1/12/2011 1 12 2011 18 639 524582 4818634 78 40
4:00:27 3/25/2009 3 25 2009 4 645 525927 4818639 80 40
16:00:42 4/29/2011 4 29 2011 16 658 524872 4818635 79 40
4:00:48 3/5/2011 3 5 2011 4 653 521986 4818625 187 40
10:01:17 3/27/2013 3 27 2013 10 657 521168 4818622 189 40
16:00:45 2/11/2013 2 11 2013 16 680 525147 4818636 79 40
2:00:27 1/31/2009 1 31 2009 2 637 524433 4818634 78 40
16:00:56 4/19/2012 4 19 2012 16 676 521753 4818625 187 40
16:00:12 12/20/2008 12 20 2008 16 633 525464 4818638 81 40
4:00:54 3/1/2013 3 1 2013 4 666 523855 4818632 182 40
16:01:10 4/14/2010 4 14 2010 16 640 525117 4818637 79 40
16:00:48 1/4/2013 1 4 2013 16 680 521175 4818623 189 40
2:00:54 1/18/2014 1 18 2014 2 679 523850 4818632 182 40
22:00:54 3/20/2010 3 20 2010 22 652 525199 4818637 79 40
10:00:54 3/26/2010 3 26 2010 10 644 524408 4818634 78 40
22:00:56 3/3/2013 3 3 2013 22 666 523277 4818630 183 40
2:00:42 2/15/2011 2 15 2011 2 639 525999 4818640 80 40
12:01:24 1/30/2011 1 30 2011 12 642 525167 4818637 79 40
16:00:23 12/28/2009 12 28 2009 16 638 521582 4818625 188 40



14:00:41 1/29/2009 1 29 2009 14 633 524711 4818635 78 40
6:00:48 3/1/2014 3 1 2014 6 907 521803 4818625 187 40
12:00:42 3/31/2010 3 31 2010 12 650 521848 4818626 187 40
6:00:41 4/15/2011 4 15 2011 6 659 525368 4818638 81 40
20:00:55 1/5/2014 1 5 2014 20 911 525331 4818638 81 40
12:00:43 4/25/2012 4 25 2012 12 657 521251 4818624 188 40
22:00:44 12/23/2009 12 23 2009 22 647 521403 4818624 188 40
22:00:56 12/7/2013 12 7 2013 22 907 525414 4818638 81 40
10:00:24 4/22/2014 4 22 2014 10 913 524580 4818635 78 40
10:00:20 1/14/2010 1 14 2010 10 646 522087 4818627 186 40
12:00:26 1/9/2009 1 9 2009 12 635 523941 4818633 182 40
10:00:55 3/16/2010 3 16 2010 10 801 521785 4818626 187 40
0:00:48 3/16/2010 3 16 2010 0 647 520721 4818622 190 17
14:00:24 4/9/2011 4 9 2011 14 659 521684 4818625 187 40
10:00:54 1/31/2011 1 31 2011 10 646 524623 4818636 78 40
8:00:49 4/8/2009 4 8 2009 8 647 522040 4818627 186 40
12:00:54 4/9/2009 4 9 2009 12 646 522099 4818627 186 40
4:01:18 12/28/2009 12 28 2009 4 647 520654 4818622 190 17
4:00:26 2/26/2010 2 26 2010 4 646 525387 4818639 81 40
2:00:35 2/14/2013 2 14 2013 2 679 523210 4818631 183 40
18:00:42 1/27/2013 1 27 2013 18 663 521213 4818624 188 40
12:00:44 2/11/2013 2 11 2013 12 680 525999 4818641 80 40
8:00:54 2/27/2009 2 27 2009 8 637 525643 4818640 80 40
10:00:14 3/29/2008 3 29 2008 10 637 521479 4818625 188 40
0:00:50 2/24/2011 2 24 2011 0 642 522998 4818630 184 40
6:00:53 4/6/2012 4 6 2012 6 679 525669 4818640 80 40
18:01:11 3/24/2008 3 24 2008 18 636 523474 4818632 183 40
8:00:54 3/27/2014 3 27 2014 8 914 521725 4818626 187 40
0:00:53 12/31/2008 12 31 2008 0 633 522976 4818630 184 40
4:00:45 2/16/2011 2 16 2011 4 657 523109 4818631 184 40
20:00:53 1/11/2014 1 11 2014 20 909 523245 4818631 183 40
10:00:24 1/15/2011 1 15 2011 10 657 522152 4818628 186 40
4:00:25 12/15/2013 12 15 2013 4 911 525519 4818640 81 40
18:00:48 3/16/2010 3 16 2010 18 646 521802 4818627 187 40
8:00:54 4/11/2009 4 11 2009 8 641 521795 4818627 187 40
8:00:54 2/1/2011 2 1 2011 8 650 524487 4818636 78 40
12:00:56 12/31/2012 12 31 2012 12 665 521596 4818626 188 40
14:00:34 1/31/2011 1 31 2011 14 650 524587 4818636 78 40
4:00:48 4/8/2009 4 8 2009 4 645 526597 4818644 76 40
12:00:25 1/2/2012 1 2 2012 12 658 521668 4818626 187 40
12:00:24 1/1/2010 1 1 2010 12 638 524140 4818635 123 39
4:00:47 4/12/2009 4 12 2009 4 639 526085 4818642 77 40
14:00:53 12/7/2010 12 7 2010 14 654 521824 4818627 187 40
10:00:56 1/1/2010 1 1 2010 10 638 524142 4818635 123 39
0:00:42 4/13/2011 4 13 2011 0 669 521650 4818627 187 40
8:00:56 3/27/2014 3 27 2014 8 918 524412 4818636 78 40
0:00:21 3/23/2011 3 23 2011 0 660 523422 4818633 183 40
6:00:47 3/25/2010 3 25 2010 6 801 521705 4818627 187 40
2:00:46 4/10/2012 4 10 2012 2 676 524856 4818638 79 40
10:00:48 3/8/2011 3 8 2011 10 654 522234 4818629 186 40
18:01:11 5/22/2010 5 22 2010 18 639 523573 4818634 183 40
12:00:49 1/12/2011 1 12 2011 12 639 524574 4818637 78 40
22:00:54 1/11/2010 1 11 2010 22 638 521745 4818628 187 40
10:00:23 11/24/2010 11 24 2010 10 650 521756 4818628 187 40



6:00:57 4/23/2008 4 23 2008 6 636 522316 4818630 186 40
12:00:30 3/17/2014 3 17 2014 12 907 522166 4818629 186 40
16:00:30 1/23/2012 1 23 2012 16 665 521858 4818628 187 40
6:00:53 1/1/2013 1 1 2013 6 677 522073 4818629 186 40
14:01:12 12/24/2012 12 24 2012 14 663 521836 4818628 187 40
6:00:48 5/1/2010 5 1 2010 6 656 524253 4818637 123 39
4:00:42 11/30/2012 11 30 2012 4 677 522170 4818629 186 40
4:00:55 3/11/2011 3 11 2011 4 801 523087 4818633 184 40
6:00:56 1/10/2014 1 10 2014 6 679 523973 4818636 182 40
16:00:48 1/21/2010 1 21 2010 16 644 524352 4818637 123 39
0:00:54 2/12/2010 2 12 2010 0 633 523281 4818633 183 40
16:01:23 1/27/2013 1 27 2013 16 679 521642 4818628 187 40
0:00:13 12/8/2013 12 8 2013 0 917 525486 4818641 81 40
12:00:44 1/14/2010 1 14 2010 12 646 522086 4818629 186 40
8:01:12 4/7/2012 4 7 2012 8 678 526238 4818644 77 40
18:00:44 1/10/2009 1 10 2009 18 633 523017 4818633 184 40
22:00:41 3/6/2014 3 6 2014 22 908 523282 4818634 183 40
0:00:38 2/5/2011 2 5 2011 0 639 525508 4818642 81 40
20:00:54 2/13/2013 2 13 2013 20 679 523175 4818633 184 40
10:00:49 3/23/2010 3 23 2010 10 657 521686 4818628 187 40
18:00:41 3/14/2011 3 14 2011 18 655 523437 4818634 183 40
12:00:18 1/2/2011 1 2 2011 12 653 524844 4818639 79 40
8:00:13 12/31/2008 12 31 2008 8 633 522954 4818633 184 40
10:02:11 2/7/2011 2 7 2011 10 642 525566 4818642 81 40
0:00:23 12/30/2008 12 30 2008 0 633 522978 4818633 184 40
0:00:48 4/7/2009 4 7 2009 0 644 521820 4818629 187 40
0:00:54 4/8/2012 4 8 2012 0 678 525102 4818641 79 40
16:01:06 1/18/2009 1 18 2009 16 633 521414 4818628 188 40
12:00:39 3/26/2014 3 26 2014 12 917 521694 4818629 187 40
10:00:42 4/2/2011 4 2 2011 10 641 521446 4818628 188 40
12:01:16 2/7/2014 2 7 2014 12 908 523825 4818636 182 40
6:00:47 2/16/2011 2 16 2011 6 657 523116 4818634 184 40
18:00:47 3/26/2014 3 26 2014 18 914 521105 4818627 189 40
2:00:30 1/1/2013 1 1 2013 2 658 523418 4818635 183 40
8:00:54 1/13/2013 1 13 2013 8 663 523190 4818634 184 40
16:00:55 2/12/2010 2 12 2010 16 640 523950 4818637 182 40
10:00:54 3/22/2008 3 22 2008 10 631 521733 4818630 187 40
18:00:55 2/22/2010 2 22 2010 18 646 525382 4818642 81 40
10:00:48 4/23/2011 4 23 2011 10 655 521118 4818628 189 40
10:00:41 3/31/2012 3 31 2012 10 680 524423 4818639 78 40
10:00:41 4/5/2010 4 5 2010 10 647 521643 4818629 187 40
2:00:33 2/13/2009 2 13 2009 2 634 523516 4818636 183 40
22:00:48 1/14/2011 1 14 2011 22 647 523180 4818635 184 40
4:00:42 2/17/2014 2 17 2014 4 908 523984 4818638 182 40
6:02:23 11/17/2010 11 17 2010 6 646 525828 4818644 80 40
14:00:42 2/22/2010 2 22 2010 14 643 525780 4818644 80 40
2:00:26 1/5/2014 1 5 2014 2 911 525237 4818642 81 40
2:00:53 5/3/2013 5 3 2013 2 658 525627 4818644 80 40
4:00:47 4/23/2008 4 23 2008 4 636 522316 4818632 186 40
12:00:48 2/3/2009 2 3 2009 12 633 524694 4818640 78 40
0:00:47 3/20/2009 3 20 2009 0 647 521461 4818629 188 40
18:01:05 2/5/2009 2 5 2009 18 637 525306 4818643 81 40
2:01:15 3/18/2014 3 18 2014 2 679 522391 4818633 186 40
6:00:54 4/7/2009 4 7 2009 6 644 521827 4818631 187 40



18:00:54 1/12/2009 1 12 2009 18 633 523067 4818635 184 40
10:00:53 4/17/2011 4 17 2011 10 661 522189 4818632 186 40
0:00:53 2/28/2014 2 28 2014 0 918 523516 4818637 183 40
14:00:39 3/6/2014 3 6 2014 14 907 521819 4818631 187 40
16:00:40 3/27/2012 3 27 2012 16 675 522172 4818632 186 40
8:00:47 3/17/2014 3 17 2014 8 918 526278 4818647 77 40
10:00:53 2/22/2010 2 22 2010 10 639 525904 4818645 80 40
16:00:53 2/20/2012 2 20 2012 16 663 526700 4818649 76 40
14:00:29 1/17/2011 1 17 2011 14 639 523449 4818636 183 40
6:00:41 3/2/2011 3 2 2011 6 801 523014 4818635 184 40
20:00:47 4/3/2013 4 3 2013 20 658 524838 4818642 79 40
2:00:53 12/7/2010 12 7 2010 2 638 523659 4818637 182 40
10:00:56 1/11/2013 1 11 2013 10 679 523515 4818637 183 40
4:00:54 3/2/2011 3 2 2011 4 801 523015 4818635 184 40
10:00:54 4/11/2010 4 11 2010 10 639 521659 4818631 187 40
12:00:54 3/6/2014 3 6 2014 12 679 521698 4818631 187 40
16:00:55 3/5/2014 3 5 2014 16 908 523400 4818637 183 40
14:00:22 2/9/2009 2 9 2009 14 637 524938 4818642 79 40
20:00:50 3/21/2014 3 21 2014 20 907 524904 4818642 79 40
4:00:47 3/22/2009 3 22 2009 4 647 523170 4818636 184 40
8:00:55 3/8/2010 3 8 2010 8 639 525108 4818643 79 40
22:00:53 12/24/2009 12 24 2009 22 646 523281 4818636 183 40
12:01:18 2/7/2013 2 7 2013 12 675 524409 4818640 78 40
16:01:18 2/26/2011 2 26 2011 16 646 523477 4818637 183 40
22:00:27 3/17/2010 3 17 2010 22 642 524534 4818641 78 40
2:00:48 3/20/2011 3 20 2011 2 663 521437 4818630 188 40
14:00:17 3/8/2009 3 8 2009 14 637 524198 4818640 123 39
8:00:22 12/21/2008 12 21 2008 8 632 521751 4818631 187 40
10:00:48 1/5/2012 1 5 2012 10 663 521650 4818631 187 40
18:00:54 3/9/2010 3 9 2010 18 646 521421 4818630 188 40
16:00:44 2/12/2009 2 12 2009 16 633 523281 4818637 183 40
18:00:54 12/31/2009 12 31 2009 18 632 523332 4818637 183 40
2:00:50 4/15/2011 4 15 2011 2 661 520847 4818629 189 40
12:01:05 3/31/2014 3 31 2014 12 909 521561 4818631 188 40
12:00:26 1/5/2012 1 5 2012 12 663 521607 4818632 187 40
2:00:26 3/12/2009 3 12 2009 2 633 523011 4818636 184 40
16:00:44 3/16/2011 3 16 2011 16 654 522316 4818634 186 40
2:00:36 1/11/2009 1 11 2009 2 633 522978 4818636 184 40
12:01:04 2/22/2010 2 22 2010 12 643 525817 4818647 80 40
4:00:24 1/28/2011 1 28 2011 4 641 521693 4818632 187 40
10:00:53 1/30/2011 1 30 2011 10 642 525040 4818644 79 40
4:00:24 3/1/2014 3 1 2014 4 909 525912 4818647 80 40
4:00:48 4/7/2009 4 7 2009 4 641 521971 4818633 187 40
18:00:49 12/19/2010 12 19 2010 18 638 523468 4818638 183 40
16:00:41 12/30/2010 12 30 2010 16 639 522999 4818637 184 40
22:00:32 2/3/2014 2 3 2014 22 907 523176 4818637 184 40
2:00:26 2/13/2009 2 13 2009 2 637 523816 4818640 182 40
2:00:10 12/31/2008 12 31 2008 2 633 522959 4818637 184 40
12:00:41 2/2/2013 2 2 2013 12 679 524579 4818643 78 40
22:00:23 3/26/2008 3 26 2008 22 633 523019 4818637 184 40
22:00:17 2/25/2011 2 25 2011 22 646 523840 4818640 182 40
16:00:14 12/18/2008 12 18 2008 16 637 521814 4818633 187 40
6:00:49 12/21/2008 12 21 2008 6 632 521751 4818633 187 40
4:00:54 4/23/2010 4 23 2010 4 652 526009 4818648 80 40



10:00:42 1/22/2009 1 22 2009 10 633 521804 4818633 187 40
14:00:24 1/17/2011 1 17 2011 14 801 523615 4818639 182 40
20:00:53 3/6/2014 3 6 2014 20 908 523285 4818638 183 40
18:02:17 4/11/2009 4 11 2009 18 641 520752 4818630 190 17
2:01:23 12/26/2010 12 26 2010 2 638 523175 4818638 184 40
4:00:53 3/23/2010 3 23 2010 4 655 522113 4818634 186 40
2:00:54 2/12/2010 2 12 2010 2 633 523283 4818638 183 40
18:00:48 4/17/2012 4 17 2012 18 670 524351 4818642 123 39
18:00:14 12/19/2008 12 19 2008 18 633 525449 4818646 81 40
16:01:12 3/12/2010 3 12 2010 16 639 521396 4818632 188 40
18:00:47 4/10/2010 4 10 2010 18 639 523193 4818638 184 40
12:00:47 4/5/2010 4 5 2010 12 647 521643 4818633 187 40
18:01:12 2/20/2013 2 20 2013 18 677 521233 4818632 188 40
6:00:55 3/1/2014 3 1 2014 6 916 521809 4818634 187 40
14:00:54 4/28/2010 4 28 2010 14 644 522191 4818635 186 40
2:00:59 4/9/2014 4 9 2014 2 908 526156 4818649 77 40
12:00:27 3/28/2008 3 28 2008 12 635 521564 4818633 188 40
10:00:39 4/5/2014 4 5 2014 10 907 522318 4818635 186 40
10:00:47 4/2/2009 4 2 2009 10 646 521452 4818633 188 40
18:00:53 3/18/2011 3 18 2011 18 801 521975 4818635 187 40
4:01:01 1/10/2014 1 10 2014 4 907 523874 4818641 182 40
8:00:54 3/24/2014 3 24 2014 8 679 521972 4818635 187 40
18:00:06 3/31/2009 3 31 2009 18 644 523657 4818640 182 40
18:00:44 4/18/2011 4 18 2011 18 668 525424 4818647 81 40
12:00:55 11/30/2010 11 30 2010 12 646 521693 4818634 187 40
16:00:47 3/17/2010 3 17 2010 16 654 522016 4818635 186 40
6:00:56 12/12/2012 12 12 2012 6 677 523414 4818640 183 40
16:00:51 3/28/2013 3 28 2013 16 671 521487 4818633 188 40
8:00:47 1/18/2010 1 18 2010 8 644 525470 4818647 81 40
2:00:07 4/7/2009 4 7 2009 2 644 521814 4818634 187 40
0:00:54 3/25/2010 3 25 2010 0 643 520638 4818631 190 17
10:00:49 2/14/2010 2 14 2010 10 643 524429 4818643 78 40
8:00:39 12/17/2011 12 17 2011 8 650 524330 4818643 123 39
14:00:23 2/3/2009 2 3 2009 14 633 524732 4818645 78 40
18:00:53 4/11/2011 4 11 2011 18 654 524979 4818646 79 40
18:00:54 3/19/2009 3 19 2009 18 644 523650 4818641 182 40
2:00:43 3/2/2011 3 2 2011 2 801 523008 4818639 184 40
2:00:24 4/17/2009 4 17 2009 2 641 525503 4818648 81 40
16:00:54 2/7/2013 2 7 2013 16 663 523644 4818641 182 40
10:00:18 4/19/2011 4 19 2011 10 650 524338 4818643 123 39
16:00:45 2/27/2014 2 27 2014 16 914 521464 4818634 188 40
14:00:49 1/26/2013 1 26 2013 14 680 521616 4818634 187 40
10:00:52 3/17/2014 3 17 2014 10 679 522283 4818636 186 40
10:00:42 4/23/2013 4 23 2013 10 658 521498 4818634 188 40
8:00:37 4/11/2010 4 11 2010 8 639 521659 4818634 187 40
0:00:22 3/18/2010 3 18 2010 0 652 524505 4818644 78 40
20:00:50 2/3/2014 2 3 2014 20 907 523173 4818640 184 40
20:00:42 2/10/2014 2 10 2014 20 918 524465 4818644 78 40
18:00:56 4/11/2009 4 11 2009 18 637 526229 4818651 77 40
2:00:59 3/18/2014 3 18 2014 2 914 522400 4818637 186 40
6:00:48 2/17/2014 2 17 2014 6 908 523985 4818642 182 40
2:00:35 1/10/2014 1 10 2014 2 907 523872 4818642 182 40
0:01:12 3/14/2014 3 14 2014 0 917 525964 4818650 80 40
8:00:26 4/10/2009 4 10 2009 8 646 522070 4818636 186 40



8:00:24 1/4/2012 1 4 2012 8 663 522242 4818637 186 40
2:00:40 1/8/2011 1 8 2011 2 650 522310 4818637 186 40
16:00:42 2/17/2013 2 17 2013 16 679 523735 4818642 182 40
16:00:40 1/11/2010 1 11 2010 16 641 521692 4818635 187 40
2:00:20 4/8/2012 4 8 2012 2 676 525537 4818649 81 40
18:00:48 3/20/2009 3 20 2009 18 635 522305 4818637 186 40
6:00:56 3/23/2009 3 23 2009 6 645 526022 4818651 77 40
6:00:53 3/15/2011 3 15 2011 6 650 523286 4818641 183 40
4:00:31 3/22/2011 3 22 2011 4 658 524867 4818646 79 40
18:00:49 12/30/2013 12 30 2013 18 909 523662 4818642 182 40
18:00:42 3/1/2013 3 1 2013 18 666 523812 4818642 182 40
10:00:35 1/12/2013 1 12 2013 10 679 523987 4818643 182 40
6:00:56 3/23/2010 3 23 2010 6 655 522109 4818637 186 40
18:00:14 1/25/2010 1 25 2010 18 633 523515 4818642 183 40
6:00:47 3/20/2011 3 20 2011 6 663 521711 4818636 187 40
0:00:50 1/10/2014 1 10 2014 0 907 523869 4818643 182 40
18:00:57 3/11/2009 3 11 2009 18 633 523177 4818641 184 40
14:01:11 2/10/2013 2 10 2013 14 663 525185 4818648 79 40
18:00:54 2/23/2010 2 23 2010 18 647 523591 4818642 183 40
8:00:53 4/12/2012 4 12 2012 8 670 525743 4818650 80 40
14:00:53 3/26/2014 3 26 2014 14 917 521695 4818636 187 40
18:00:48        3/26/2009       3       26      2009    18      633     521325  4818635 188     40
22:00:48        3/8/2012        3       8       2012    22      666     523252  4818641 183     40
2:00:23 2/16/2011       2       16      2011    2       657     523122  4818641 184     40
14:00:53        1/27/2013       1       27      2013    14      679     521645  4818636 187     40
14:00:16        1/6/2009        1       6       2009    14      635     523479  4818642 183     40
4:00:48 2/27/2009       2       27      2009    4       637     526031  4818651 77      40
16:00:33        12/27/2008      12      27      2008    16      633     523781  4818643 182     40
6:00:56 4/2/2011        4       2       2011    6       655     522321  4818638 186     40
4:00:31 12/21/2008      12      21      2008    4       632     521745  4818636 187     40
6:00:50 3/18/2008       3       18      2008    6       631     522974  4818641 184     40
0:01:18 3/12/2014       3       12      2014    0       916     525041  4818648 79      40
8:00:41 4/28/2011       4       28      2011    8       658     526102  4818652 77      40
8:00:23 3/17/2009       3       17      2009    8       637     522344  4818638 186     40
10:00:54        3/26/2014       3       26      2014    10      917     521692  4818636 187     40
8:00:14 1/28/2011       1       28      2011    8       641     521734  4818637 187     40
2:01:00 3/18/2014       3       18      2014    2       909     522360  4818639 186     40
18:00:54        2/1/2011        2       1       2011    18      650     523610  4818643 183     40
0:02:14 1/14/2009       1       14      2009    0       633     523079  4818641 184     40
6:00:53 3/22/2014       3       22      2014    6       916     525520  4818650 81      40
0:00:56 3/7/2014        3       7       2014    0       908     523274  4818642 183     40
16:00:54        2/23/2013       2       23      2013    16      666     523859  4818644 182     40
18:00:48        3/23/2008       3       23      2008    18      633     523173  4818642 184     40
4:01:40 4/7/2009        4       7       2009    4       644     521843  4818637 187     40
4:00:31 12/7/2011       12      7       2011    4       667     524731  4818647 78      40
8:00:54 2/18/2013       2       18      2013    8       679     523498  4818643 183     40
10:00:48        1/11/2009       1       11      2009    10      633     523917  4818644 182     40
6:00:53 3/12/2009       3       12      2009    6       637     523323  4818642 183     40
14:00:30        4/19/2012       4       19      2012    14      658     521753  4818637 187     40
10:01:23        1/11/2011       1       11      2011    10      642     524437  4818646 78      40
10:00:55        3/23/2010       3       23      2010    10      801     521747  4818637 187     40
10:00:56        4/8/2014        4       8       2014    10      679     521491  4818636 188     40
0:00:53 3/12/2009       3       12      2009    0       638     522971  4818641 184     40
2:00:48 2/22/2014       2       22      2014    2       908     523500  4818643 183     40



6:01:42 12/29/2013      12      29      2013    6       917     522019  4818638 186     40
6:00:26 12/1/2010       12      1       2010    6       653     523421  4818643 183     40
2:00:53 1/16/2014       1       16      2014    2       908     521196  4818636 189     40
10:00:56        1/25/2014       1       25      2014    10      908     522130  4818639 186     40
14:00:50        3/16/2014       3       16      2014    14      914     521405  4818636 188     40
4:02:25 1/4/2010        1       4       2010    4       641     524593  4818647 78      40
4:00:54 4/8/2009        4       8       2009    4       647     520649  4818634 190     17
16:00:50        3/15/2009       3       15      2009    16      637     523089  4818642 184     40
6:00:53 3/1/2014        3       1       2014    6       909     525909  4818652 80      40
2:00:48 1/27/2010       1       27      2010    2       638     521507  4818637 188     40
2:00:54 1/13/2009       1       13      2009    2       633     522954  4818642 184     40
0:00:47 3/9/2012        3       9       2012    0       666     523248  4818643 183     40
18:00:48        2/25/2011       2       25      2011    18      646     523856  4818645 182     40
18:00:36        4/19/2012       4       19      2012    18      676     521808  4818638 187     40
0:00:09 3/24/2008       3       24      2008    0       637     523053  4818642 184     40
2:00:53 2/10/2011       2       10      2011    2       639     523350  4818644 183     40
2:00:54 4/4/2011        4       4       2011    2       661     525189  4818650 79      40
2:00:23 4/6/2012        4       6       2012    2       678     525917  4818653 80      40
4:00:23 3/23/2009       3       23      2009    4       645     526024  4818653 77      40
0:00:55 3/20/2009       3       20      2009    0       637     521453  4818637 188     40
2:00:20 3/20/2011       3       20      2011    2       660     521453  4818637 188     40
10:00:27        4/11/2009       4       11      2009    10      641     521784  4818639 187     40
10:00:53        1/11/2011       1       11      2011    10      655     522315  4818640 186     40
8:00:06 1/12/2009       1       12      2009    8       632     523310  4818644 183     40
0:00:53 2/10/2011       2       10      2011    0       639     523352  4818644 183     40
16:00:54        2/24/2011       2       24      2011    16      650     523663  4818645 182     40
18:00:49        4/23/2008       4       23      2008    18      634     520938  4818636 189     40
22:00:47        3/13/2010       3       13      2010    22      643     524467  4818648 78      40
22:00:54        12/9/2012       12      9       2012    22      675     525223  4818651 81      40
10:00:41        11/30/2010      11      30      2010    10      646     521695  4818639 187     40
22:00:41        3/22/2010       3       22      2010    22      642     524538  4818648 78      40
18:00:47        3/19/2011       3       19      2011    18      658     523071  4818643 184     40
10:01:18        2/7/2011        2       7       2011    10      639     525526  4818652 81      40
18:00:54        4/9/2009        4       9       2009    18      644     523727  4818646 182     40
4:00:53 3/20/2013       3       20      2013    4       663     521077  4818637 189     40
22:00:48        3/19/2009       3       19      2009    22      637     521453  4818638 188     40
0:00:53 12/18/2009      12      18      2009    0       639     524553  4818649 78      40
2:00:25 4/12/2009       4       12      2009    2       639     526087  4818655 77      40
18:00:53        3/13/2010       3       13      2010    18      650     524412  4818648 78      40
8:00:53 1/10/2009       1       10      2009    8       635     523380  4818645 183     40
22:00:53        3/12/2010       3       12      2010    22      647     526450  4818656 76      40
8:00:53 1/11/2011       1       11      2011    8       647     524669  4818649 78      40
4:00:41 1/8/2011        1       8       2011    4       650     522315  4818641 186     40
6:00:26 3/22/2011       3       22      2011    6       659     523323  4818645 183     40
8:00:55 3/12/2009       3       12      2009    8       633     521801  4818639 187     40
2:00:54 2/15/2010       2       15      2010    2       640     523137  4818644 184     40
4:00:45 12/21/2009      12      21      2009    4       639     523064  4818644 184     40
4:00:35 4/2/2011        4       2       2011    4       655     522290  4818641 186     40
2:00:56 3/20/2011       3       20      2011    2       669     521487  4818638 188     40
12:01:26        3/30/2008       3       30      2008    12      632     522103  4818640 186     40
22:00:48        2/6/2014        2       6       2014    22      908     523341  4818645 183     40
8:00:14 4/18/2011       4       18      2011    8       650     524959  4818650 79      40
4:01:46 3/22/2011       3       22      2011    4       659     523310  4818645 183     40
22:00:41        3/11/2009       3       11      2009    22      638     522971  4818644 184     40



6:00:43 12/10/2011      12      10      2011    6       659     525805  4818654 80      40
8:00:15 3/17/2010       3       17      2010    8       654     522028  4818640 186     40
12:00:16        1/27/2010       1       27      2010    12      641     521732  4818640 187     40
6:00:34 3/20/2011       3       20      2011    6       801     521699  4818640 187     40
6:00:54 12/26/2010      12      26      2010    6       638     523173  4818644 184     40
6:00:24 3/16/2009       3       16      2009    6       645     523218  4818645 183     40
6:00:39 1/10/2009       1       10      2009    6       635     523394  4818645 183     40
4:00:42 3/18/2008       3       18      2008    4       631     522975  4818644 184     40
6:00:49 12/24/2010      12      24      2010    6       639     525388  4818653 81      40
8:00:53 3/29/2011       3       29      2011    8       650     522292  4818642 186     40
16:00:53        3/3/2010        3       3       2010    16      639     525040  4818651 79      40
6:00:48 11/29/2012      11      29      2012    6       670     523425  4818646 183     40
8:00:37 12/24/2010      12      24      2010    8       639     525391  4818653 81      40
2:00:49 5/13/2008       5       13      2008    2       634     521126  4818638 189     40
12:00:47        2/2/2014        2       2       2014    12      907     521730  4818640 187     40
12:00:48        3/3/2009        3       3       2009    12      633     522307  4818642 186     40
18:00:47        2/13/2013       2       13      2013    18      675     523319  4818645 183     40
4:00:54 12/29/2012      12      29      2012    4       665     522963  4818644 184     40
4:00:57 1/11/2009       1       11      2009    4       633     522966  4818644 184     40
18:00:53        1/9/2009        1       9       2009    18      635     523631  4818647 182     40
12:00:48        1/11/2009       1       11      2009    12      633     523939  4818648 182     40
8:00:53 3/13/2014       3       13      2014    8       679     522303  4818642 186     40
2:00:33 2/11/2013       2       11      2013    2       675     523982  4818648 182     40
0:00:54 2/5/2013        2       5       2013    0       679     523346  4818646 183     40
14:00:41        1/19/2013       1       19      2013    14      677     521550  4818640 188     40
2:00:51 3/12/2009       3       12      2009    2       638     522979  4818645 184     40
12:00:47        1/26/2013       1       26      2013    12      680     521612  4818640 187     40
10:00:56        1/30/2011       1       30      2011    10      650     525069  4818652 79      40
6:00:42 2/28/2010       2       28      2010    6       639     525363  4818654 81      40
18:01:50        2/9/2011        2       9       2011    18      639     523346  4818646 183     40
4:00:42 4/8/2012        4       8       2012    4       658     524379  4818650 123     39
4:00:44 1/31/2009       1       31      2009    4       637     524481  4818650 78      40
6:00:49 1/28/2011       1       28      2011    6       641     521732  4818641 187     40
2:00:54 2/28/2011       2       28      2011    2       646     523025  4818645 184     40
18:00:41        2/10/2012       2       10      2012    18      663     525526  4818654 81      40
18:00:54        2/3/2014        2       3       2014    18      907     523110  4818646 184     40
18:00:26        3/31/2011       3       31      2011    18      663     523235  4818646 183     40
18:00:50        1/23/2012       1       23      2012    18      665     521880  4818642 187     40
2:00:46 2/26/2014       2       26      2014    2       909     521409  4818640 188     40
20:00:47        2/16/2014       2       16      2014    20      918     524257  4818650 123     39
16:00:54        1/13/2013       1       13      2013    16      665     521251  4818640 188     40
22:01:12        4/10/2012       4       10      2012    22      673     523325  4818647 183     40
0:00:54 5/1/2011        5       1       2011    0       665     524650  4818652 78      40
12:00:36        3/31/2011       3       31      2011    12      654     522062  4818643 186     40
12:00:41        4/2/2009        4       2       2009    12      646     521418  4818641 188     40
6:00:44 2/26/2010       2       26      2010    6       643     525015  4818653 79      40
16:00:47        2/16/2009       2       16      2009    16      632     525854  4818656 80      40
12:00:53        2/14/2014       2       14      2014    12      908     526021  4818657 77      40
6:00:47 3/15/2014       3       15      2014    6       679     521721  4818642 187     40
12:00:50        3/29/2008       3       29      2008    12      637     521478  4818641 188     40
8:00:51 2/24/2011       2       24      2011    8       655     522085  4818643 186     40
4:00:53 2/28/2011       2       28      2011    4       646     523026  4818646 184     40
6:00:44 3/20/2009       3       20      2009    6       637     521445  4818641 188     40
2:00:47 3/31/2012       3       31      2012    2       675     525960  4818657 80      40



18:00:50        4/21/2008       4       21      2008    18      636     525388  4818655 81      40
6:00:48 3/20/2009       3       20      2009    6       647     521451  4818641 188     40
18:00:41        1/11/2014       1       11      2014    18      908     523303  4818647 183     40
6:00:53 2/15/2013       2       15      2013    6       663     523126  4818647 184     40
18:00:11        2/28/2013       2       28      2013    18      663     523754  4818649 182     40
6:00:47 2/27/2009       2       27      2009    6       637     526029  4818658 77      40
4:00:43 3/20/2009       3       20      2009    4       637     521446  4818641 188     40
18:00:53        12/28/2010      12      28      2010    18      642     523443  4818648 183     40
6:00:36 5/1/2010        5       1       2010    6       640     520970  4818640 189     40
8:00:44 1/4/2012        1       4       2012    8       658     521376  4818641 188     40
18:00:48        12/31/2012      12      31      2012    18      658     523424  4818648 183     40
6:00:53 1/30/2011       1       30      2011    6       655     523133  4818647 184     40
18:00:48        4/19/2011       4       19      2011    18      669     524643  4818653 78      40
18:01:08        2/12/2009       2       12      2009    18      634     523337  4818648 183     40
16:00:43        3/20/2013       3       20      2013    16      658     521687  4818642 187     40
14:00:23        2/2/2009        2       2       2009    14      637     524182  4818651 123     39
16:00:54        1/4/2014        1       4       2014    16      911     524621  4818653 78      40
2:00:20 4/8/2008        4       8       2008    2       637     523136  4818647 184     40
22:00:49        12/25/2010      12      25      2010    22      638     523168  4818648 184     40
4:00:48 4/29/2013       4       29      2013    4       658     524576  4818653 78      40
2:00:56 2/12/2013       2       12      2013    2       675     523425  4818649 183     40
22:00:42        12/28/2013      12      28      2013    22      671     522047  4818644 186     40
6:00:44 12/22/2008      12      22      2008    6       632     521736  4818643 187     40
14:00:35        2/15/2009       2       15      2009    14      632     525929  4818658 80      40
2:00:27 3/20/2009       3       20      2009    2       637     521446  4818642 188     40
6:00:21 12/22/2008      12      22      2008    6       633     525375  4818656 81      40
14:00:53        3/31/2011       3       31      2011    14      654     522062  4818644 186     40
22:00:15        12/6/2011       12      6       2011    22      658     525008  4818655 79      40
22:00:21        4/16/2008       4       16      2008    22      633     520654  4818640 190     17
0:00:53 4/8/2012        4       8       2012    0       675     524833  4818654 79      40
20:00:56        2/10/2013       2       10      2013    20      675     523643  4818650 182     40
0:00:53 12/22/2008      12      22      2008    0       634     524428  4818653 78      40
4:00:45 12/26/2010      12      26      2010    4       638     523179  4818648 184     40
6:00:54 3/14/2014       3       14      2014    6       679     522012  4818644 186     40
2:00:54 3/20/2009       3       20      2009    2       647     521448  4818643 188     40
2:01:18 3/17/2010       3       17      2010    2       640     521733  4818644 187     40
2:00:44 4/22/2008       4       22      2008    2       636     521550  4818643 188     40
4:00:54 4/15/2011       4       15      2011    4       641     521090  4818642 189     40
0:00:54 3/18/2014       3       18      2014    0       908     523236  4818649 183     40
4:00:54 3/14/2014       3       14      2014    4       679     522016  4818645 186     40
8:00:54 12/29/2013      12      29      2013    8       917     522019  4818645 186     40
12:00:24        3/27/2009       3       27      2009    12      634     521463  4818643 188     40
22:00:53        1/5/2014        1 5 2014 22 911 525418 4818657 81 40
12:01:18 1/22/2009 1 22 2009 12 633 521800 4818644 187 40
18:00:39 1/8/2011 1 8 2011 18 642 524065 4818652 123 39
0:00:56 4/6/2012 4 6 2012 0 678 525913 4818659 80 40
12:00:48 2/6/2014 2 6 2014 12 908 524530 4818654 78 40
6:00:55 12/18/2013 12 18 2013 6 909 523416 4818650 183 40
18:00:49 12/20/2008 12 20 2008 18 633 525435 4818657 81 40
18:01:18 3/8/2010 3 8 2010 18 642 526653 4818662 76 40
8:00:26 12/29/2013 12 29 2013 8 671 521859 4818644 187 40
4:00:56 3/20/2013 3 20 2013 4 679 521324 4818643 188 40
10:01:02 12/31/2012 12 31 2012 10 665 521626 4818644 187 40
2:00:43 2/8/2010 2 8 2010 2 633 525327 4818657 81 40



22:00:27 2/10/2013 2 10 2013 22 675 523980 4818652 182 40
10:01:18 4/11/2011 4 11 2011 10 665 522166 4818646 186 40
6:00:55 1/31/2014 1 31 2014 6 917 523087 4818649 184 40
0:00:54 2/21/2013 2 21 2013 0 666 524088 4818653 123 39
12:00:42 3/20/2011 3 20 2011 12 665 521904 4818645 187 40
18:00:41 3/12/2009 3 12 2009 18 638 521721 4818645 187 40
12:00:47 4/11/2011 4 11 2011 12 665 522243 4818646 186 40
4:00:42 3/20/2009 3 20 2009 4 647 521450 4818644 188 40
4:00:53 12/18/2013 12 18 2013 4 909 523413 4818651 183 40
2:00:41 3/14/2014 3 14 2014 2 679 522001 4818646 187 40
18:00:49 2/22/2010 2 22 2010 18 638 525388 4818658 81 40
0:01:24 4/5/2012 4 5 2012 0 681 520997 4818643 189 40
10:00:47 3/3/2009 3 3 2009 10 633 522252 4818647 186 40
0:00:12 2/27/2010 2 27 2010 0 646 523287 4818650 183 40
18:00:54 12/25/2010 12 25 2010 18 638 523168 4818650 184 40
18:00:21 4/4/2011 4 4 2011 18 659 525632 4818659 80 40
6:00:55 3/28/2012 3 28 2012 6 678 526011 4818660 80 40
18:00:42 1/12/2009 1 12 2009 18 633 522970 4818649 184 40
16:00:52 4/15/2011 4 15 2011 16 641 521406 4818644 188 40
4:00:53 3/15/2014 3 15 2014 4 679 521717 4818645 187 40
22:01:07 12/28/2010 12 28 2010 22 642 523443 4818651 183 40
18:00:53 4/14/2009 4 14 2009 18 641 523997 4818653 182 40
8:01:04 3/6/2014 3 6 2014 8 908 524473 4818655 78 40
8:00:27 12/29/2013 12 29 2013 8 911 521847 4818646 187 40
22:00:41 1/27/2013 1 27 2013 22 663 521195 4818644 189 40
22:00:43 12/7/2011 12 7 2011 22 659 523113 4818650 184 40
16:00:48 3/11/2009 3 11 2009 16 637 523359 4818651 183 40
22:00:49 12/31/2012 12 31 2012 22 680 521939 4818646 187 40
0:00:47 3/21/2010 3 21 2010 0 652 525042 4818657 79 40
2:00:44 3/20/2011 3 20 2011 2 662 521470 4818645 188 40
18:00:51 2/12/2010 2 12 2010 18 633 524559 4818655 78 40
22:00:23 3/14/2009 3 14 2009 22 640 523165 4818650 184 40
16:00:50 3/14/2011 3 14 2011 16 650 523660 4818652 182 40
12:00:14 1/1/2009 1 1 2009 12 632 523982 4818653 182 40
12:00:55 4/11/2013 4 11 2013 12 677 521812 4818646 187 40
12:00:44 3/1/2014 3 1 2014 12 679 521616 4818646 187 40
18:01:42 3/15/2010 3 15 2010 18 638 526043 4818661 77 40
12:00:57 12/27/2013 12 27 2013 12 914 520927 4818643 189 40
8:00:56 4/12/2010 4 12 2010 8 653 521407 4818645 188 40
2:00:58 2/24/2011 2 24 2011 2 638 523019 4818650 184 40
18:00:53 1/24/2010 1 24 2010 18 644 525596 4818660 81 40
18:02:37 3/15/2010 3 15 2010 18 642 526378 4818663 77 40
22:00:53 12/10/2012 12 10 2012 22 675 525402 4818659 81 40
14:01:17 3/10/2014 3 10 2014 14 679 521608 4818646 187 40
6:01:13 12/29/2013 12 29 2013 6 671 521845 4818647 187 40
6:00:48 12/17/2011 12 17 2011 6 650 524315 4818655 123 39
14:00:26 1/11/2009 1 11 2009 14 633 523931 4818654 182 40
6:00:35 1/10/2014 1 10 2014 6 907 523852 4818654 182 40
20:00:39 3/17/2014 3 17 2014 20 907 522281 4818648 186 40
0:00:41 1/20/2011 1 20 2011 0 801 523364 4818652 183 40
14:00:53 1/11/2011 1 11 2011 14 638 522335 4818649 186 40
16:00:26 4/20/2008 4 20 2008 16 633 525298 4818659 81 40
6:00:56 4/8/2014 4 8 2014 6 917 521768 4818647 187 40
6:00:42 1/1/2013 1 1 2013 6 658 523406 4818652 183 40



16:00:54 2/10/2014 2 10 2014 16 918 524498 4818656 78 40
18:00:54 4/12/2012 4 12 2012 18 670 525865 4818661 80 40
22:00:46 4/8/2012 4 8 2012 22 670 524379 4818656 123 39
6:00:54 4/8/2014 4 8 2014 6 679 520662 4818643 190 17
8:00:23 4/1/2011 4 1 2011 8 658 522158 4818648 186 40
10:00:54 3/22/2010 3 22 2010 10 644 522333 4818649 186 40
10:00:41 1/12/2014 1 12 2014 10 907 524614 4818657 78 40
2:00:19 4/23/2008 4 23 2008 2 633 522294 4818649 186 40
0:01:11 4/9/2014 4 9 2014 0 908 526164 4818663 77 40
22:00:43 3/22/2011 3 22 2011 22 663 523114 4818652 184 40
16:00:50 1/11/2014 1 11 2014 16 908 523374 4818653 183 40
14:00:43 4/9/2011 4 9 2011 14 668 521723 4818647 187 40
22:00:54 3/17/2010 3 17 2010 22 652 524502 4818657 78 40
22:00:47 12/8/2010 12 8 2010 22 647 523603 4818653 183 40
10:00:13 5/1/2009 5 1 2009 10 634 521767 4818647 187 40
6:00:47 2/13/2013 2 13 2013 6 663 523126 4818652 184 40
0:00:44 3/18/2009 3 18 2009 0 643 523030 4818652 184 40
0:00:41 12/26/2010 12 26 2010 0 638 523169 4818652 184 40
22:00:47 4/14/2011 4 14 2011 22 661 520848 4818645 189 40
18:00:56 2/22/2011 2 22 2011 18 639 523031 4818652 184 40
2:00:44 4/8/2009 4 8 2009 2 645 526412 4818664 77 40
16:00:48 2/19/2010 2 19 2010 16 639 525602 4818661 81 40
18:00:53 1/19/2011 1 19 2011 18 801 523373 4818653 183 40
2:00:42 3/20/2011 3 20 2011 2 658 521486 4818647 188 40
4:00:42 3/17/2010 3 17 2010 4 640 521738 4818648 187 40
4:01:18 2/15/2013 2 15 2013 4 663 523116 4818652 184 40
2:01:18 2/26/2010 2 26 2010 2 643 525011 4818659 79 40
10:00:26 1/1/2009 1 1 2009 10 632 523976 4818655 182 40
10:00:54 3/31/2011 3 31 2011 10 665 521741 4818648 187 40
14:00:53 12/24/2008 12 24 2008 14 637 526044 4818663 77 40
8:00:54 2/26/2010 2 26 2010 8 643 525012 4818659 79 40
16:00:47 4/5/2012 4 5 2012 16 671 521685 4818648 187 40
18:01:45 1/15/2011 1 15 2011 18 639 523245 4818653 183 40
8:00:26 1/11/2014 1 11 2014 8 671 523089 4818653 184 40
12:00:48 1/23/2014 1 23 2014 12 909 524164 4818656 123 39
2:00:43 1/30/2010 1 30 2010 2 641 520636 4818645 190 17
14:00:44 1/11/2010 1 11 2010 14 641 521709 4818648 187 40
0:00:55 3/27/2008 3 27 2008 0 634 523387 4818654 183 40
6:01:26 11/24/2013 11 24 2013 6 657 522195 4818650 186 40
12:00:49 4/22/2011 4 22 2011 12 664 521407 4818647 188 40
20:00:53 3/3/2012 3 3 2012 20 665 523037 4818653 184 40
4:00:41 2/13/2013 2 13 2013 4 663 523127 4818653 184 40
2:00:48 4/3/2012 4 3 2012 2 676 524962 4818660 79 40
16:01:11 12/11/2010 12 11 2010 16 639 521390 4818647 188 40
12:00:55 1/1/2013 1 1 2013 12 675 522201 4818650 186 40
16:00:56 2/7/2013 2 7 2013 16 680 523636 4818655 182 40
4:00:23 3/12/2014 3 12 2014 4 917 524904 4818659 79 40
2:00:20 4/27/2013 4 27 2013 2 658 521694 4818648 187 40
22:00:42 12/26/2008 12 26 2008 22 634 523979 4818656 182 40
18:00:52 12/25/2010 12 25 2010 18 638 523108 4818653 184 40
12:00:41 3/19/2013 3 19 2013 12 658 522174 4818650 186 40
22:00:41 3/3/2012 3 3 2012 22 665 523038 4818653 184 40
4:00:28 12/3/2012 12 3 2012 4 670 525595 4818662 81 40
12:00:52 2/21/2011 2 21 2011 12 654 521553 4818648 188 40



6:01:12 3/12/2014 3 12 2014 6 917 524905 4818660 79 40
16:00:54 2/4/2013 2 4 2013 16 680 523488 4818655 183 40
12:01:10 2/22/2010 2 22 2010 12 633 525814 4818663 80 40
14:00:42 1/26/2011 1 26 2011 14 639 523732 4818656 182 40
0:00:47 4/11/2012 4 11 2012 0 673 523340 4818654 183 40
8:00:22 4/22/2011 4 22 2011 8 668 526058 4818664 77 40
22:00:55 12/8/2010 12 8 2010 22 638 523478 4818655 183 40
0:00:55 4/9/2012 4 9 2012 0 670 524386 4818658 123 39
22:00:53 2/22/2010 2 22 2010 22 633 525540 4818663 81 40
6:00:12 1/11/2014 1 11 2014 6 671 523078 4818654 184 40
6:00:54 2/26/2010 2 26 2010 6 647 525048 4818661 79 40
8:00:47 3/13/2010 3 13 2010 8 651 525903 4818664 80 40
4:00:53 4/8/2014 4 8 2014 4 679 520663 4818646 190 17
14:00:44 1/12/2011 1 12 2011 14 647 524862 4818660 79 40
22:00:24 3/17/2009 3 17 2009 22 643 523035 4818654 184 40
2:00:48 4/11/2009 4 11 2009 2 645 526161 4818665 77 40
2:00:17 5/1/2011 5 1 2011 2 665 524630 4818659 78 40
20:00:47 3/26/2014 3 26 2014 20 909 524873 4818660 79 40
2:00:43 3/31/2008 3 31 2008 2 631 523132 4818654 184 40
12:00:54 3/20/2010 3 20 2010 12 647 521325 4818648 188 40
2:00:54 3/13/2014 3 13 2014 2 679 521850 4818650 187 40
4:00:47 2/15/2010 2 15 2010 4 638 523983 4818657 182 40
2:00:56 12/21/2011 12 21 2011 2 641 523412 4818655 183 40
18:01:42 1/4/2012 1 4 2012 18 641 521260 4818648 188 40
22:00:49 12/28/2009 12 28 2009 22 640 522022 4818651 186 40
14:00:53 3/16/2009 3 16 2009 14 644 523528 4818656 183 40
8:00:47 3/18/2014 3 18 2014 8 679 522251 4818651 186 40
0:00:41 1/11/2009 1 11 2009 0 632 523028 4818654 184 40
6:00:39 2/28/2011 2 28 2011 6 646 523031 4818654 184 40
22:00:44 1/10/2009 1 10 2009 22 635 523124 4818654 184 40
2:00:42 3/24/2010 3 24 2010 2 657 520848 4818647 189 40
14:00:21 3/10/2009 3 10 2009 14 637 523644 4818656 182 40
10:00:19 2/15/2009 2 15 2009 10 637 525820 4818664 80 40
4:00:50 2/6/2009 2 6 2009 4 637 524909 4818661 79 40
4:00:54 2/24/2011 2 24 2011 4 638 523020 4818654 184 40
0:00:53 3/18/2009 3 18 2009 0 642 523337 4818655 183 40
18:01:03 4/20/2011 4 20 2011 18 650 525908 4818665 80 40
16:00:53 1/26/2011 1 26 2011 16 639 523730 4818657 182 40
20:00:56 1/27/2013 1 27 2013 20 663 521191 4818648 189 40
10:00:36 4/2/2008 4 2 2008 10 632 521979 4818651 187 40
2:00:46 3/27/2008 3 27 2008 2 634 523374 4818656 183 40
14:00:31 1/5/2012 1 5 2012 14 658 521456 4818649 188 40
14:00:58 11/28/2010 11 28 2010 14 643 521459 4818649 188 40
8:00:55 3/15/2013 3 15 2013 8 663 522075 4818651 186 40
8:00:50 4/5/2011 4 5 2011 8 668 524257 4818659 123 39
22:00:54 3/14/2010 3 14 2010 22 642 524924 4818661 79 40
18:00:47 1/26/2010 1 26 2010 18 640 521478 4818649 188 40
8:00:47 2/23/2013 2 23 2013 8 666 523861 4818657 182 40
22:00:43 2/12/2009 2 12 2009 22 634 523338 4818656 183 40
4:00:41 12/24/2010 12 24 2010 4 639 525465 4818663 81 40
0:01:03 4/15/2011 4 15 2011 0 661 520850 4818648 189 40
18:01:18 2/22/2010 2 22 2010 18 646 525526 4818664 81 40
6:00:53 3/27/2009 3 27 2009 6 635 521763 4818651 187 40
10:00:45 12/29/2013 12 29 2013 10 907 521356 4818649 188 40



20:00:55 12/28/2013 12 28 2013 20 671 522045 4818652 186 40
0:00:42 2/13/2009 2 13 2009 0 634 523334 4818656 183 40
8:00:48 12/27/2009 12 27 2009 8 647 521439 4818650 188 40
16:01:09 4/23/2013 4 23 2013 16 671 521343 4818650 188 40
2:00:54 2/16/2009 2 16 2009 2 632 525578 4818664 81 40
10:00:43 4/29/2011 4 29 2011 10 664 524505 4818660 78 40
6:00:17 3/19/2011 3 19 2011 6 660 522101 4818652 186 40
2:00:54 3/21/2010 3 21 2010 2 652 525040 4818662 79 40
22:01:12 12/17/2012 12 17 2012 22 675 525358 4818664 81 40
16:00:42 1/12/2011 1 12 2011 16 647 525013 4818663 79 40
4:00:41 3/19/2011 3 19 2011 4 660 522093 4818652 186 40
12:00:56 11/24/2010 11 24 2010 12 650 521797 4818651 187 40
4:00:16 2/16/2009 2 16 2009 4 632 525546 4818665 81 40
14:00:47 2/14/2014 2 14 2014 14 907 525976 4818666 80 40
6:00:44 2/13/2009 2 13 2009 6 634 523874 4818659 182 40
0:01:23 2/11/2013 2 11 2013 0 675 523973 4818659 182 40
22:01:24 3/20/2010 3 20 2010 22 654 525329 4818664 81 40
4:01:11 1/6/2011 1 6 2011 4 642 525388 4818664 81 40
16:00:54 3/16/2009 3 16 2009 16 644 523505 4818658 183 40
18:00:56 1/29/2011 1 29 2011 18 642 523903 4818659 182 40
8:00:48 3/16/2010 3 16 2010 8 639 522061 4818653 186 40
22:00:53 2/3/2013 2 3 2013 22 675 523005 4818656 184 40
18:00:21 3/14/2011 3 14 2011 18 650 523658 4818658 182 40
12:00:26 12/19/2012 12 19 2012 12 658 521451 4818651 188 40
8:00:52 3/31/2011 3 31 2011 8 666 524102 4818660 123 39
18:00:43 12/16/2008 12 16 2008 18 634 522155 4818653 186 40
4:00:48 1/11/2014 1 11 2014 4 671 523089 4818656 184 40
4:00:48 2/2/2013 2 2 2013 4 679 523141 4818656 184 40
22:01:12 3/6/2010 3 6 2010 22 639 524506 4818661 78 40
2:00:21 2/6/2009 2 6 2009 2 637 524911 4818663 79 40
22:00:47 2/15/2012 2 15 2012 22 663 524902 4818663 79 40
0:00:53 3/7/2010 3 7 2010 0 639 524521 4818662 78 40
4:00:53 2/26/2010 2 26 2010 4 643 525010 4818663 79 40
6:00:47 2/16/2009 2 16 2009 6 632 525576 4818665 81 40
18:00:54 1/1/2014 1 1 2014 18 909 523486 4818658 183 40
8:00:50 3/28/2014 3 28 2014 8 908 524654 4818662 78 40
14:00:41 11/24/2010 11 24 2010 14 650 521800 4818652 187 40
4:00:55 12/21/2009 12 21 2009 4 638 523062 4818656 184 40
22:00:53 3/17/2009 3 17 2009 22 637 523263 4818657 183 40
2:00:14 3/24/2009 3 24 2009 2 642 522199 4818654 186 40
8:00:48 3/27/2014 3 27 2014 8 917 521710 4818652 187 40
6:01:06 12/29/2013 12 29 2013 6 911 521840 4818653 187 40
0:00:48 1/25/2014 1 25 2014 0 679 523015 4818656 184 40
2:00:36 1/14/2014 1 14 2014 2 908 523015 4818656 184 40
2:00:54 12/24/2010 12 24 2010 2 639 525484 4818665 81 40
14:01:24 1/11/2014 1 11 2014 14 908 523402 4818658 183 40
8:00:54 1/9/2011 1 9 2011 8 639 524183 4818661 123 39
16:00:47 2/20/2013 2 20 2013 16 677 521258 4818651 188 40
16:00:26 3/17/2010 3 17 2010 16 647 522287 4818654 186 40
18:00:41 4/18/2009 4 18 2009 18 644 523096 4818657 184 40
16:00:48 1/16/2011 1 16 2011 16 642 524973 4818664 79 40
6:00:45 3/25/2013 3 25 2013 6 679 520819 4818650 189 40
18:00:50 2/15/2012 2 15 2012 18 663 525010 4818664 79 40
0:00:53 1/31/2010 1 31 2010 0 643 523000 4818657 184 40



10:01:56 3/6/2014 3 6 2014 10 679 521720 4818653 187 40
6:00:18 1/14/2014 1 14 2014 6 671 523091 4818657 184 40
8:00:53 1/6/2011 1 6 2011 8 642 525387 4818665 81 40
0:00:54 2/16/2012 2 16 2012 0 663 524910 4818664 79 40
10:00:44 5/4/2010 5 4 2010 10 639 524386 4818662 123 39
16:00:45 3/27/2012 3 27 2012 16 676 522326 4818655 186 40
18:00:55 1/15/2011 1 15 2011 18 639 523247 4818658 183 40
16:00:42 2/5/2013 2 5 2013 16 663 524161 4818661 123 39
8:00:25 3/31/2011 3 31 2011 8 660 524096 4818661 123 39
16:00:41 3/29/2008 3 29 2008 16 636 521573 4818653 188 40
18:00:55 4/3/2011 4 3 2011 18 801 524732 4818664 78 40
2:00:54 3/27/2009 3 27 2009 2 635 521759 4818653 187 40
6:00:47 3/27/2009 3 27 2009 6 645 521898 4818654 187 40
2:00:56 1/11/2009 1 11 2009 2 632 523024 4818658 184 40
0:00:23 3/2/2009 3 2 2009 0 637 523978 4818661 182 40
10:00:57 2/7/2011 2 7 2011 10 654 525430 4818666 81 40
22:00:49 1/19/2011 1 19 2011 22 801 523362 4818659 183 40
22:00:54 2/4/2013 2 4 2013 22 679 523339 4818659 183 40
16:00:26 4/22/2008 4 22 2008 16 636 521763 4818654 187 40
0:01:11 4/7/2014 4 7 2014 0 913 520604 4818650 190 17
22:00:47 2/13/2013 2 13 2013 22 680 523360 4818659 183 40
12:00:54 1/16/2011 1 16 2011 12 639 524316 4818663 123 39
6:00:53 4/12/2009 4 12 2009 6 639 526099 4818669 77 40
20:01:04 2/3/2013 2 3 2013 20 675 522999 4818658 184 40
2:00:36 2/15/2013 2 15 2013 2 663 523125 4818658 184 40
2:01:11 1/22/2011 1 22 2011 2 642 524101 4818662 123 39
0:01:15 11/19/2013 11 19 2013 0 914 524342 4818663 123 39
0:00:37 11/26/2011 11 26 2011 0 667 523425 4818660 183 40
4:00:53 1/14/2014 1 14 2014 4 671 523095 4818658 184 40
18:00:54 1/23/2011 1 23 2011 18 642 524048 4818662 123 39
8:00:44 4/5/2011 4 5 2011 8 664 524249 4818663 123 39
2:00:55 4/8/2014 4 8 2014 2 679 520650 4818651 190 17
18:00:54 12/24/2012 12 24 2012 18 675 523703 4818661 182 40
18:00:53 2/4/2013 2 4 2013 18 680 523486 4818660 183 40
18:00:52 1/13/2013 1 13 2013 18 665 521257 4818653 188 40
6:01:49 3/15/2009 3 15 2009 6 640 523000 4818658 184 40
22:00:55 1/11/2014 1 11 2014 22 671 523138 4818659 184 40
6:00:23 1/11/2009 1 11 2009 6 633 523014 4818658 184 40
16:00:54 4/9/2009 4 9 2009 16 642 524303 4818663 123 39
2:00:21 4/23/2008 4 23 2008 2 636 522342 4818656 186 40
18:00:43 4/2/2011 4 2 2011 18 655 524601 4818664 78 40
18:01:12 1/1/2012 1 1 2012 18 658 522150 4818656 186 40
10:00:48 3/17/2010 3 17 2010 10 641 522097 4818656 186 40
18:00:48 12/8/2010 12 8 2010 18 638 523476 4818660 183 40
6:01:18 1/6/2011 1 6 2011 6 642 525379 4818667 81 40
10:00:53 1/16/2011 1 16 2011 10 638 524457 4818664 78 40
16:00:45 3/20/2013 3 20 2013 16 679 521487 4818654 188 40
12:00:51 2/14/2014 2 14 2014 12 907 525977 4818670 80 40
18:00:41 2/3/2013 2 3 2013 18 675 522984 4818659 184 40
18:00:53 2/22/2010 2 22 2010 18 643 525394 4818667 81 40
12:00:41 12/22/2010 12 22 2010 12 638 522169 4818656 186 40
10:01:11 2/16/2013 2 16 2013 10 663 524512 4818664 78 40
18:00:51 4/22/2011 4 22 2011 18 664 521460 4818654 188 40
18:00:42 3/16/2010 3 16 2010 18 801 521884 4818655 187 40



0:00:41 3/23/2011 3 23 2011 0 663 523116 4818660 184 40
6:00:29 4/27/2013 4 27 2013 6 658 521681 4818655 187 40
2:00:25 3/27/2009 3 27 2009 2 645 521896 4818656 187 40
8:00:48 1/14/2014 1 14 2014 8 671 523097 4818660 184 40
16:00:54 3/24/2010 3 24 2010 16 647 520965 4818653 189 40
2:00:24 3/18/2009 3 18 2009 2 643 523029 4818660 184 40
2:00:47 2/16/2012 2 16 2012 2 663 524901 4818666 79 40
12:01:12 12/26/2013 12 26 2013 12 914 521030 4818653 189 40
4:00:47 3/27/2009 3 27 2009 4 635 521765 4818655 187 40
20:00:41 3/22/2013 3 22 2013 20 663 520909 4818653 189 40
0:00:56 2/14/2013 2 14 2013 0 680 523361 4818661 183 40
12:01:26 2/6/2013 2 6 2013 12 675 524939 4818667 79 40
12:00:47 3/15/2010 3 15 2010 12 647 521988 4818656 187 40
0:00:49 3/16/2009 3 16 2009 0 633 523427 4818661 183 40
4:01:12 3/16/2014 3 16 2014 4 679 522149 4818657 186 40
8:00:36 12/19/2010 12 19 2010 8 642 523706 4818662 182 40
18:00:54 1/7/2010 1 7 2010 18 641 520651 4818652 190 17
18:00:50 1/17/2011 1 17 2011 18 642 523741 4818662 182 40
18:00:41 1/15/2011 1 15 2011 18 647 523026 4818660 184 40
12:00:12 4/2/2009 4 2 2009 12 648 521535 4818655 188 40
0:02:10 3/16/2010 3 16 2010 0 651 526014 4818671 80 40
0:00:24 1/19/2013 1 19 2013 0 680 521244 4818654 188 40
4:00:29 2/1/2011 2 1 2011 4 801 523015 4818660 184 40
18:00:56 3/3/2010 3 3 2010 18 638 524691 4818666 78 40
2:00:44 3/31/2014 3 31 2014 2 918 523154 4818661 184 40
0:00:55 1/22/2011 1 22 2011 0 642 524104 4818664 123 39
22:00:48 3/1/2009 3 1 2009 22 637 523976 4818664 182 40
6:00:54 1/18/2010 1 18 2010 6 644 525496 4818669 81 40
2:01:12 12/27/2008 12 27 2008 2 634 523974 4818664 182 40
2:00:52 4/5/2010 4 5 2010 2 647 520748 4818653 190 17
18:00:54 2/14/2010 2 14 2010 18 640 523482 4818662 183 40
0:00:18 3/27/2008 3 27 2008 0 633 523037 4818661 184 40
6:00:27 12/3/2013 12 3 2013 6 907 525480 4818669 81 40
16:01:23 3/1/2011 3 1 2011 16 642 523664 4818663 182 40
18:00:48 12/26/2008 12 26 2008 18 634 523978 4818664 182 40
18:00:53 3/17/2010 3 17 2010 18 746 523464 4818662 183 40
8:00:56 3/2/2014 3 2 2014 8 679 522296 4818658 186 40
8:00:14 12/17/2008 12 17 2008 8 633 524323 4818665 123 39
22:00:24 2/23/2011 2 23 2011 22 642 523008 4818661 184 40
18:01:17 3/19/2009 3 19 2009 18 640 521055 4818654 189 40
2:00:48 2/14/2013 2 14 2013 2 680 523363 4818662 183 40
20:00:24 3/16/2012 3 16 2012 20 663 522190 4818658 186 40
18:00:41 3/15/2009 3 15 2009 18 637 523238 4818662 183 40
22:00:25 12/29/2008 12 29 2008 22 633 523013 4818661 184 40
10:00:54 12/12/2010 12 12 2010 10 647 521434 4818656 188 40
4:00:54 4/23/2012 4 23 2012 4 672 521144 4818655 189 40
8:00:44 1/31/2009 1 31 2009 8 637 524460 4818666 78 40
4:00:44 4/27/2013 4 27 2013 4 658 521680 4818657 187 40
14:00:48 3/6/2009 3 6 2009 14 637 523663 4818663 182 40
6:00:54 3/8/2010 3 8 2010 6 642 524732 4818667 78 40
6:00:23 2/13/2012 2 13 2012 6 663 525813 4818671 80 40
6:00:48 4/7/2009 4 7 2009 6 648 521759 4818657 187 40
8:00:41 2/28/2014 2 28 2014 8 918 523599 4818663 183 40
16:00:27 3/30/2011 3 30 2011 16 650 523579 4818663 183 40



0:00:23 4/13/2011 4 13 2011 0 658 521594 4818657 188 40
4:00:53 3/14/2010 3 14 2010 4 647 524369 4818666 123 39
22:00:42 4/12/2011 4 12 2011 22 658 521603 4818657 187 40
10:00:47 3/20/2010 3 20 2010 10 653 521578 4818657 188 40
6:00:21 1/31/2009 1 31 2009 6 637 524455 4818667 78 40
0:00:18 1/8/2014 1 8 2014 0 909 525572 4818671 81 40
16:00:55 2/5/2011 2 5 2011 16 642 525584 4818671 81 40
6:00:47 4/17/2009 4 17 2009 6 640 526014 4818673 80 40
10:00:42 4/7/2012 4 7 2012 10 676 525941 4818672 80 40
0:00:17 3/31/2008 3 31 2008 0 631 523133 4818662 184 40
8:00:24 3/31/2008 3 31 2008 8 631 523782 4818665 182 40
22:01:14 3/26/2009 3 26 2009 22 635 521757 4818658 187 40
18:00:47 2/15/2014 2 15 2014 18 907 524860 4818668 79 40
14:00:47 1/12/2011 1 12 2011 14 801 524770 4818668 78 40
16:00:45 2/18/2010 2 18 2010 16 646 524068 4818666 123 39
10:01:17 4/22/2013 4 22 2013 10 658 521929 4818658 187 40
10:00:47 4/9/2009 4 9 2009 10 634 522325 4818660 186 40
18:01:07 4/15/2011 4 15 2011 18 641 521364 4818657 188 40
2:01:01 2/2/2013 2 2 2013 2 679 523125 4818662 184 40
0:00:20 2/16/2009 2 16 2009 0 632 525555 4818671 81 40
0:00:46 1/31/2014 1 31 2014 0 917 522952 4818662 184 40
16:00:53 3/18/2008 3 18 2008 16 636 523467 4818664 183 40
22:00:53 2/20/2013 2 20 2013 22 666 523385 4818664 183 40
0:02:45 3/27/2009 3 27 2009 0 635 521758 4818658 187 40
0:00:43 12/28/2009 12 28 2009 0 643 521437 4818657 188 40
18:01:24 12/13/2011 12 13 2011 18 650 525569 4818672 81 40
10:01:11 12/27/2013 12 27 2013 10 914 520945 4818656 189 40
2:00:32 12/18/2012 12 18 2012 2 675 524950 4818669 79 40
8:00:54 1/11/2011 1 11 2011 8 642 524676 4818668 78 40
16:00:35 12/23/2008 12 23 2008 16 637 524342 4818667 123 39
2:00:51 12/23/2009 12 23 2009 2 639 522240 4818660 186 40
0:00:13 2/6/2009 2 6 2009 0 637 524901 4818669 79 40
6:00:55 1/4/2014 1 4 2014 6 908 523379 4818664 183 40
4:00:55 4/18/2011 4 18 2011 4 641 520902 4818656 189 40
6:00:54 3/16/2014 3 16 2014 6 679 522150 4818660 186 40
4:00:48 12/24/2010 12 24 2010 4 646 523458 4818664 183 40
6:00:50 12/23/2009 12 23 2009 6 644 522325 4818661 186 40
14:00:53 4/5/2011 4 5 2011 14 664 525874 4818673 80 40
12:00:54 2/10/2013 2 10 2013 12 663 525193 4818671 79 40
10:01:01 3/7/2013 3 7 2013 10 677 522148 4818660 186 40
4:00:48 3/12/2014 3 12 2014 4 907 521818 4818659 187 40
18:00:41 1/10/2013 1 10 2013 18 675 523762 4818666 182 40
6:00:54 4/18/2011 4 18 2011 6 641 520929 4818656 189 40
18:00:54 2/3/2013 2 3 2013 18 663 523623 4818665 182 40
18:00:56 3/11/2009 3 11 2009 18 638 523005 4818663 184 40
22:00:53 2/11/2010 2 11 2010 22 633 523279 4818664 183 40
16:00:53 2/15/2009 2 15 2009 16 632 525984 4818674 80 40
22:00:50 3/26/2009 3 26 2009 22 645 521892 4818660 187 40
14:00:53 3/31/2011 3 31 2011 14 665 521797 4818659 187 40
10:00:54 12/7/2008 12 7 2008 10 633 522192 4818661 186 40
2:00:42 3/21/2010 3 21 2010 2 654 525755 4818673 80 40
16:01:33 1/31/2012 1 31 2012 16 665 521984 4818660 187 40
18:00:42 2/11/2010 2 11 2010 18 633 523280 4818665 183 40
18:00:55 2/4/2011 2 4 2011 18 642 525501 4818673 81 40



6:00:30 1/1/2009 1 1 2009 6 633 523012 4818664 184 40
18:00:47 3/19/2009 3 19 2009 18 643 521399 4818658 188 40
6:00:55 12/19/2010 12 19 2010 6 642 523708 4818666 182 40
6:00:30 3/12/2014 3 12 2014 6 907 521815 4818660 187 40
16:00:50 1/5/2012 1 5 2012 16 658 521439 4818659 188 40
10:00:54 3/13/2009 3 13 2009 10 638 521820 4818660 187 40
6:01:12 12/23/2009 12 23 2009 6 638 522331 4818662 186 40
14:00:54 3/3/2009 3 3 2009 14 633 522337 4818662 186 40
20:00:33 2/26/2013 2 26 2013 20 679 521230 4818658 188 40
6:00:53 2/26/2010 2 26 2010 6 638 525189 4818672 79 40
10:00:53 1/11/2010 1 11 2010 10 641 521710 4818660 187 40
4:00:56 3/31/2014 3 31 2014 4 918 523149 4818665 184 40
22:00:54 3/9/2014 3 9 2014 22 918 524379 4818669 123 39
6:00:56 4/4/2014 4 4 2014 6 914 521114 4818658 189 40
14:00:55 3/5/2009 3 5 2009 14 633 521937 4818661 187 40
14:00:18 1/22/2009 1 22 2009 14 633 521768 4818660 187 40
10:00:44 3/17/2010 3 17 2010 10 655 522101 4818661 186 40
10:00:50 1/31/2012 1 31 2012 10 665 521762 4818660 187 40
18:00:27 12/14/2011 12 14 2011 18 659 524512 4818670 78 40
10:00:48 2/10/2014 2 10 2014 10 908 524541 4818670 78 40
0:00:16 3/27/2009 3 27 2009 0 645 521893 4818661 187 40
6:00:43 1/21/2014 1 21 2014 6 909 523232 4818665 183 40
14:00:49 1/24/2011 1 24 2011 14 638 523984 4818668 182 40
2:01:25 2/26/2010 2 26 2010 2 638 525195 4818672 79 40
14:00:31 3/18/2008 3 18 2008 14 636 523682 4818667 182 40
16:00:29 1/1/2012 1 1 2012 16 658 522085 4818661 186 40
22:00:54 1/18/2013 1 18 2013 22 680 521241 4818659 188 40
6:00:49 3/17/2010 3 17 2010 6 654 521764 4818660 187 40
8:00:41 3/24/2009 3 24 2009 8 633 522157 4818662 186 40
6:00:23 3/31/2014 3 31 2014 6 918 523151 4818665 184 40
4:00:42 12/30/2008 12 30 2008 4 633 523010 4818665 184 40
20:00:53 3/20/2014 3 20 2014 20 908 524760 4818671 78 40
12:00:54 3/16/2010 3 16 2010 12 639 521593 4818660 188 40
18:00:55 2/2/2010 2 2 2010 18 640 524264 4818669 123 39
4:00:42 4/15/2011 4 15 2011 4 661 521061 4818659 189 40
16:00:53 12/28/2009 12 28 2009 16 643 521715 4818661 187 40
18:00:53 2/25/2010 2 25 2010 18 647 525175 4818673 79 40
22:00:50 2/26/2013 2 26 2013 22 679 521236 4818659 188 40
18:00:53 3/13/2014 3 13 2014 18 914 521126 4818659 189 40
2:00:50 12/23/2009 12 23 2009 2 647 522151 4818662 186 40
4:01:49 1/27/2010 1 27 2010 4 641 521527 4818661 188 40
10:00:42 4/2/2011 4 2 2011 10 663 521502 4818660 188 40
10:00:54 1/8/2011 1 8 2011 10 654 524240 4818670 123 39
22:00:53 1/7/2010 1 7 2010 22 641 520650 4818658 190 17
0:00:36 12/7/2010 12 7 2010 0 638 523616 4818668 182 40
6:00:47 12/24/2010 12 24 2010 6 646 523455 4818667 183 40
0:00:53 3/21/2010 3 21 2010 0 654 525760 4818676 80 40
22:00:55 12/8/2010 12 8 2010 22 654 523500 4818667 183 40
4:00:45 2/8/2011 2 8 2011 4 657 525064 4818673 79 40
14:00:42 4/22/2011 4 22 2011 14 664 521410 4818660 188 40
16:00:55 2/22/2010 2 22 2010 16 633 525809 4818676 80 40
18:01:23 1/21/2011 1 21 2011 18 642 524112 4818670 123 39
8:00:47 4/17/2011 4 17 2011 8 658 524652 4818672 78 40
4:00:56 3/22/2011 3 22 2011 4 666 525082 4818673 79 40



8:00:53 12/29/2012 12 29 2012 8 665 522995 4818666 184 40
4:00:42 3/27/2009 3 27 2009 4 645 521897 4818662 187 40
0:00:27 3/29/2009 3 29 2009 0 648 523250 4818667 183 40
18:00:53 3/22/2008 3 22 2008 18 637 522996 4818666 184 40
18:00:56 1/7/2011 1 7 2011 18 647 524444 4818671 78 40
0:00:30 1/27/2010 1 27 2010 0 638 521510 4818661 188 40
8:00:56 2/6/2009 2 6 2009 8 637 524738 4818672 78 40
14:00:49 1/30/2010 1 30 2010 14 638 521788 4818662 187 40
18:00:53 3/25/2010 3 25 2010 18 655 524277 4818671 123 39
18:01:12 3/18/2011 3 18 2011 18 660 522265 4818664 186 40
8:00:49 1/1/2009 1 1 2009 8 633 523011 4818666 184 40
12:00:48 1/11/2013 1 11 2013 12 679 523568 4818668 183 40
18:00:53 1/24/2009 1 24 2009 18 637 527084 4818682 74 40
2:00:47 3/18/2009 3 18 2009 2 642 523342 4818668 183 40
2:00:53 4/18/2011 4 18 2011 2 641 520897 4818660 189 40
8:00:16 1/21/2011 1 21 2011 8 642 524471 4818672 78 40
8:00:51 2/13/2014 2 13 2014 8 908 526019 4818678 77 40
0:00:26 1/1/2009 1 1 2009 0 633 522972 4818667 184 40
22:00:42 1/15/2011 1 15 2011 22 639 523224 4818667 183 40
10:00:42 4/2/2010 4 2 2010 10 638 524321 4818671 123 39
10:00:47 4/2/2011 4 2 2011 10 654 521572 4818662 188 40
12:00:25 1/11/2010 1 11 2010 12 641 521701 4818662 187 40
14:00:53 12/21/2008 12 21 2008 14 635 525303 4818675 81 40
2:00:51 3/29/2009 3 29 2009 2 645 523663 4818669 182 40
12:00:57 11/24/2013 11 24 2013 12 914 520898 4818660 189 40
14:00:18 2/4/2013 2 4 2013 14 663 523871 4818670 182 40
18:00:49 12/29/2008 12 29 2008 18 633 523010 4818667 184 40
18:00:48 3/4/2010 3 4 2010 18 642 526196 4818679 77 40
10:00:54 2/11/2014 2 11 2014 10 907 523989 4818671 182 40
0:00:45 2/27/2013 2 27 2013 0 679 521235 4818661 188 40
6:00:53 11/20/2010 11 20 2010 6 641 524340 4818672 123 39
0:00:54 5/1/2010 5 1 2010 0 639 525829 4818678 80 40
10:00:48 3/27/2009 3 27 2009 10 634 521461 4818662 188 40
0:00:47 2/17/2009 2 17 2009 0 632 525722 4818677 80 40
22:00:42 12/1/2010 12 1 2010 22 653 523018 4818667 184 40
0:00:32 11/21/2013 11 21 2013 0 907 525388 4818676 81 40
20:00:45 2/15/2012 2 15 2012 20 663 524907 4818674 79 40
12:00:54 2/20/2012 2 20 2012 12 665 521691 4818663 187 40
14:00:48 4/10/2011 4 10 2011 14 661 522205 4818665 186 40
16:00:56 12/28/2009 12 28 2009 16 640 521629 4818663 187 40
4:00:53 12/4/2012 12 4 2012 4 677 522996 4818668 184 40
8:00:53 1/11/2009 1 11 2009 8 633 523013 4818668 184 40
4:00:47 2/17/2009 2 17 2009 4 632 525723 4818678 80 40
6:00:53 1/3/2010 1 3 2010 6 639 525545 4818677 81 40
12:00:41 3/31/2010 3 31 2010 12 639 524269 4818672 123 39
6:00:54 3/29/2009 3 29 2009 6 645 523664 4818670 182 40
6:00:56 11/21/2010 11 21 2010 6 651 525126 4818675 79 40
8:00:32 1/11/2009 1 11 2009 8 632 523011 4818668 184 40
18:00:54 1/23/2011 1 23 2011 18 642 523972 4818671 182 40
0:00:29 12/27/2008 12 27 2008 0 634 523980 4818671 182 40
10:00:54 3/30/2013 3 30 2013 10 658 522074 4818665 186 40
8:00:48 1/4/2014 1 4 2014 8 908 523377 4818669 183 40
14:01:11 2/12/2009 2 12 2009 14 632 524185 4818672 123 39
8:00:56 2/19/2012 2 19 2012 8 663 525421 4818677 81 40



2:00:47 2/22/2010 2 22 2010 2 646 524788 4818674 78 40
10:01:11 2/16/2009 2 16 2009 10 632 525733 4818678 80 40
16:00:48 3/6/2011 3 6 2011 16 650 521276 4818662 188 40
16:00:42 4/9/2011 4 9 2011 16 664 521470 4818663 188 40
14:00:55 3/26/2013 3 26 2013 14 677 521690 4818664 187 40
8:00:44 2/2/2009 2 2 2009 8 637 524531 4818674 78 40
6:00:48 1/14/2009 1 14 2009 6 633 522993 4818668 184 40
12:00:53 2/13/2010 2 13 2010 12 643 524362 4818673 123 39
6:00:54 3/12/2010 3 12 2010 6 643 525248 4818677 81 40
14:00:41 12/28/2009 12 28 2009 14 640 521633 4818664 187 40
22:00:53 4/30/2010 4 30 2010 22 639 525834 4818679 80 40
10:00:38 2/27/2013 2 27 2013 10 663 524665 4818675 78 40
16:00:20 12/27/2008 12 27 2008 16 637 523987 4818672 182 40
18:00:42 3/14/2009 3 14 2009 18 634 521306 4818663 188 40
4:00:54 3/29/2009 3 29 2009 4 645 523665 4818671 182 40
10:00:41 1/18/2009 1 18 2009 10 635 522088 4818666 186 40
8:00:54 3/21/2012 3 21 2012 8 666 522253 4818666 186 40
10:00:54 12/29/2012 12 29 2012 10 671 522235 4818666 186 40
18:00:53 3/17/2008 3 17 2008 18 631 522894 4818669 184 40
18:00:23 4/19/2008 4 19 2008 18 634 524240 4818673 123 39
18:00:47 2/22/2010 2 22 2010 18 638 525416 4818678 81 40
22:00:54 1/17/2014 1 17 2014 22 679 524028 4818673 123 39
14:00:44 12/29/2013 12 29 2013 14 907 521296 4818663 188 40
10:00:41 1/25/2012 1 25 2012 10 663 523352 4818670 183 40
12:00:36 2/14/2010 2 14 2010 12 639 524582 4818675 78 40
0:00:43 1/5/2010 1 5 2010 0 647 520819 4818662 189 40
6:00:32 12/29/2012 12 29 2012 6 665 522996 4818669 184 40
2:00:54 11/5/2010 11 5 2010 2 639 524762 4818675 78 40
18:00:55 1/7/2011 1 7 2011 18 642 524741 4818675 78 40
14:00:55 3/29/2008 3 29 2008 14 632 521486 4818664 188 40
18:00:52 12/1/2010 12 1 2010 18 653 523016 4818669 184 40
22:00:44 4/9/2012 4 9 2012 22 676 524594 4818675 78 40
4:00:47 4/12/2009 4 12 2009 4 645 526041 4818680 77 40
12:00:35 3/16/2010 3 16 2010 12 801 521757 4818665 187 40
22:00:54 1/21/2011 1 21 2011 22 642 524108 4818673 123 39
6:00:54 4/26/2011 4 26 2011 6 655 521509 4818664 188 40
14:00:48 1/23/2009 1 23 2009 14 633 522195 4818667 186 40
2:00:51 3/12/2014 3 12 2014 2 917 524870 4818676 79 40
2:00:48 1/19/2013 1 19 2013 2 680 521238 4818664 188 40
16:00:53 3/1/2012 3 1 2012 16 666 523063 4818670 184 40
6:00:24 2/24/2011 2 24 2011 6 642 522992 4818670 184 40
16:00:54 3/17/2008 3 17 2008 16 631 522894 4818669 184 40
22:00:49 12/19/2009 12 19 2009 22 644 523205 4818670 184 40
4:00:06 3/22/2011 3 22 2011 4 663 525120 4818677 79 40
8:00:33 12/19/2013 12 19 2013 8 909 525479 4818679 81 40
18:00:22 12/27/2008 12 27 2008 18 635 523805 4818673 182 40
2:00:47 4/20/2011 4 20 2011 2 650 525009 4818677 79 40
6:00:43 3/31/2008 3 31 2008 6 631 523222 4818671 183 40
18:00:47 3/28/2008 3 28 2008 18 633 523703 4818672 182 40
8:00:45 2/11/2010 2 11 2010 8 640 523599 4818672 183 40
8:00:55 3/28/2014 3 28 2014 8 918 524719 4818676 78 40
20:00:53 1/18/2013 1 18 2013 20 680 521243 4818664 188 40
22:00:54 1/10/2009 1 10 2009 22 633 523014 4818670 184 40
2:00:47 2/17/2009 2 17 2009 2 632 525718 4818680 80 40



2:01:23 4/9/2011 4 9 2011 2 669 521755 4818666 187 40
14:00:42 1/6/2012 1 6 2012 14 658 521727 4818666 187 40
12:00:53 4/4/2011 4 4 2011 12 647 522091 4818667 186 40
2:01:12 1/31/2010 1 31 2010 2 643 523026 4818670 184 40
4:00:47 4/18/2011 4 18 2011 4 667 520864 4818663 189 40
20:00:48 3/26/2014 3 26 2014 20 908 524632 4818676 78 40
0:00:35 12/8/2013 12 8 2013 0 907 525597 4818680 81 40
18:00:53 12/28/2012 12 28 2012 18 665 522012 4818667 186 40
14:00:44 3/16/2010 3 16 2010 14 801 521770 4818666 187 40
18:00:54 2/23/2011 2 23 2011 18 655 523018 4818670 184 40
8:00:22 1/21/2014 1 21 2014 8 909 523233 4818671 183 40
6:00:44 1/11/2009 1 11 2009 6 632 523010 4818671 184 40
8:00:53 2/13/2012 2 13 2012 8 663 525819 4818681 80 40
16:00:52 12/30/2010 12 30 2010 16 641 522932 4818670 184 40
16:01:15 12/25/2013 12 25 2013 16 911 523517 4818673 183 40
22:00:26 12/31/2009 12 31 2009 22 633 523014 4818671 184 40
6:00:53 4/8/2009 4 8 2009 6 647 520817 4818664 189 40
4:00:42 3/31/2008 3 31 2008 4 631 523220 4818672 183 40
18:00:41 2/22/2010 2 22 2010 18 633 525579 4818680 81 40
16:01:48 1/27/2013 1 27 2013 16 663 521664 4818666 187 40
6:00:42 12/7/2011 12 7 2011 6 658 524411 4818676 78 40
12:01:06 2/23/2011 2 23 2011 12 653 522218 4818668 186 40
14:00:54 3/1/2012 3 1 2012 14 666 523193 4818672 184 40
14:00:50 12/16/2010 12 16 2010 14 638 521741 4818667 187 40
8:00:13 1/14/2009 1 14 2009 8 633 522982 4818671 184 40
6:00:48 4/12/2009 4 12 2009 6 645 526042 4818682 77 40
21:00:46 4/13/2010 4 13 2010 21 801 519862 4818661 191 40
2:00:51 12/30/2008 12 30 2008 2 633 523007 4818671 184 40
6:00:47 12/3/2012 12 3 2012 6 670 525584 4818681 81 40
6:00:40 3/25/2010 3 25 2010 6 641 521669 4818667 187 40
16:00:51 12/23/2009 12 23 2009 16 646 523509 4818673 183 40
12:00:24 1/30/2011 1 30 2011 12 650 525061 4818679 79 40
18:01:10 3/22/2010 3 22 2010 18 638 522075 4818668 186 40
16:00:54 2/11/2009 2 11 2009 16 633 525383 4818680 81 40
0:00:48 4/8/2009 4 8 2009 0 645 526258 4818683 77 40
8:01:12 4/18/2011 4 18 2011 8 667 521130 4818665 189 40
6:00:42 4/13/2011 4 13 2011 6 655 521444 4818666 188 40
18:00:54 4/7/2012 4 7 2012 18 676 525944 4818682 80 40
12:00:22 12/22/2008 12 22 2008 12 634 524244 4818676 123 39
14:00:45 12/25/2012 12 25 2012 14 670 521590 4818667 188 40
8:00:53 2/5/2013 2 5 2013 8 680 524363 4818676 123 39
10:00:14 4/26/2008 4 26 2008 10 631 521424 4818666 188 40
16:00:48 12/24/2009 12 24 2009 16 633 521681 4818667 187 40
22:00:48 12/27/2009 12 27 2009 22 640 521653 4818667 187 40
14:00:47 1/22/2010 1 22 2010 14 646 522083 4818669 186 40
8:00:47 1/30/2009 1 30 2009 8 637 524361 4818677 123 39
18:01:03 4/9/2010 4 9 2010 18 640 525739 4818682 80 40
8:00:54 2/17/2009 2 17 2009 8 632 525717 4818682 80 40
2:00:48 4/18/2011 4 18 2011 2 667 520865 4818665 189 40
4:00:48 1/21/2014 1 21 2014 4 909 523222 4818673 183 40
14:00:41 2/20/2012 2 20 2012 14 665 521694 4818668 187 40
10:00:44 3/23/2010 3 23 2010 10 655 521816 4818668 187 40
8:00:56 3/18/2009 3 18 2009 8 643 521745 4818668 187 40
8:00:51 4/13/2014 4 13 2014 8 916 525522 4818681 81 40



4:00:55 1/14/2014 1 14 2014 4 908 523011 4818672 184 40
22:01:24 4/7/2012 4 7 2012 22 675 524843 4818679 79 40
10:00:53 1/18/2011 1 18 2011 10 647 521749 4818668 187 40
6:00:53 2/17/2009 2 17 2009 6 632 525712 4818682 80 40
10:00:53 1/16/2011 1 16 2011 10 642 524429 4818677 78 40
14:00:28 3/19/2014 3 19 2014 14 907 521740 4818668 187 40
12:00:48 1/8/2011 1 8 2011 12 642 524137 4818676 123 39
6:00:41 3/22/2011 3 22 2011 6 666 525083 4818680 79 40
18:00:26 3/22/2008 3 22 2008 18 631 522899 4818672 184 40
8:00:31 2/13/2010 2 13 2010 8 647 524131 4818676 123 39
4:00:47 2/8/2011 2 8 2011 4 642 525407 4818681 81 40
0:00:41 2/24/2011 2 24 2011 0 654 523133 4818673 184 40
10:01:24 5/7/2011 5 7 2011 10 665 521708 4818668 187 40
18:00:51 2/4/2010 2 4 2010 18 643 523699 4818675 182 40
18:00:47 11/26/2010 11 26 2010 18 647 521947 4818669 187 40
14:00:48 3/15/2014 3 15 2014 14 679 521459 4818667 188 40
8:01:16 3/8/2010 3 8 2010 8 642 524726 4818679 78 40
6:00:36 1/14/2014 1 14 2014 6 908 523016 4818673 184 40
20:00:52 3/20/2014 3 20 2014 20 916 524760 4818679 78 40
16:00:48 4/14/2010 4 14 2010 16 650 525686 4818682 80 40
4:00:29 2/28/2013 2 28 2013 4 666 523519 4818675 183 40
12:00:55 1/11/2011 1 11 2011 12 650 524198 4818677 123 39
14:00:41 12/31/2012 12 31 2012 14 663 521663 4818668 187 40
16:00:49 2/24/2010 2 24 2010 16 638 524971 4818680 79 40
14:01:14 4/7/2012 4 7 2012 14 673 525964 4818684 80 40
12:00:47 3/12/2011 3 12 2011 12 654 521430 4818668 188 40
18:00:42 2/23/2011 2 23 2011 18 639 523203 4818674 184 40
12:00:13 3/13/2009 3 13 2009 12 634 521655 4818669 187 40
12:00:47 1/8/2011 1 8 2011 12 638 524216 4818677 123 39
4:01:19 1/13/2009 1 13 2009 4 633 522992 4818673 184 40
12:00:24 1/1/2014 1 1 2014 12 911 524335 4818678 123 39
4:00:53 2/6/2010 2 6 2010 4 633 525376 4818682 81 40
14:00:13 12/27/2008 12 27 2008 14 633 523759 4818676 182 40
14:00:47 3/27/2012 3 27 2012 14 663 522337 4818671 186 40
4:00:50 2/21/2010 2 21 2010 4 640 525410 4818682 81 40
2:00:42 1/16/2011 1 16 2011 2 639 523244 4818674 183 40
2:00:27 1/21/2014 1 21 2014 2 909 523216 4818674 183 40
14:00:11 12/27/2008 12 27 2008 14 637 523987 4818677 182 40
8:00:48 3/12/2014 3 12 2014 8 914 522030 4818670 186 40
16:00:26 12/29/2013 12 29 2013 16 679 521535 4818669 188 40
8:00:58 2/6/2010 2 6 2010 8 633 525329 4818682 81 40
2:01:47 2/23/2014 2 23 2014 2 913 527090 4818689 74 40
16:00:56 1/20/2013 1 20 2013 16 663 523994 4818677 182 40
0:00:44 4/10/2012 4 10 2012 0 676 524608 4818679 78 40
2:00:49 11/20/2010 11 20 2010 2 655 524390 4818678 123 39
16:01:07 3/26/2010 3 26 2010 16 642 525861 4818684 80 40
6:00:42 4/23/2010 4 23 2010 6 640 526425 4818686 76 40
10:00:54 1/18/2011 1 18 2011 10 657 521754 4818669 187 40
18:00:49 1/15/2011 1 15 2011 18 647 522917 4818673 184 40
6:00:54 1/2/2013 1 2 2013 6 663 523002 4818674 184 40
16:00:53 2/12/2010 2 12 2010 16 646 523995 4818677 182 40
12:00:13 4/19/2008 4 19 2008 12 632 521404 4818668 188 40
12:00:56 2/10/2013 2 10 2013 12 679 525200 4818682 79 40
22:00:47 4/5/2012 4 5 2012 22 678 525877 4818684 80 40



12:00:49 12/29/2012 12 29 2012 12 671 522226 4818671 186 40
8:00:54 1/9/2011 1 9 2011 8 642 524137 4818678 123 39
18:00:54 2/23/2011 2 23 2011 18 654 523131 4818674 184 40
12:00:42 1/23/2009 1 23 2009 12 633 522202 4818671 186 40
18:00:41 4/4/2009 4 4 2009 18 634 521668 4818670 187 40
20:00:39 2/3/2013 2 3 2013 20 679 525513 4818683 81 40
6:01:10 1/27/2010 1 27 2010 6 641 521547 4818669 188 40
20:00:43 2/19/2013 2 19 2013 20 679 521970 4818671 187 40
2:01:17 2/26/2014 2 26 2014 2 917 521945 4818671 187 40
8:02:48 4/17/2008 4 17 2008 8 636 521527 4818669 188 40
12:00:53 2/23/2011 2 23 2011 12 646 522304 4818672 186 40
16:01:00 2/14/2014 2 14 2014 16 907 525626 4818684 80 40
18:01:11 1/19/2011 1 19 2011 18 639 523575 4818676 183 40
14:00:36 12/28/2009 12 28 2009 14 646 521907 4818671 187 40
14:00:56 2/26/2014 2 26 2014 14 917 522401 4818672 186 40
4:00:53 3/26/2013 3 26 2013 4 671 525036 4818682 79 40
2:00:42 2/24/2011 2 24 2011 2 642 522997 4818674 184 40
14:00:36 2/4/2013 2 4 2013 14 680 523738 4818677 182 40
10:00:42 4/7/2010 4 7 2010 10 650 522198 4818672 186 40
8:00:44 3/3/2011 3 3 2011 8 642 524306 4818679 123 39
6:00:53 3/26/2013 3 26 2013 6 671 525034 4818682 79 40
2:00:41 1/20/2014 1 20 2014 2 909 523616 4818677 182 40
8:00:12 3/22/2009 3 22 2009 8 644 522247 4818672 186 40
14:00:54 2/4/2010 2 4 2010 14 633 521978 4818671 187 40
4:00:59 1/24/2014 1 24 2014 4 907 523645 4818677 182 40
22:00:40 2/23/2011 2 23 2011 22 654 523139 4818675 184 40
4:00:47 2/22/2010 2 22 2010 4 646 524779 4818681 78 40
14:00:55 1/8/2011 1 8 2011 14 801 523538 4818677 183 40
6:00:57 4/18/2011 4 18 2011 6 667 520864 4818668 189 40
2:00:29 1/24/2014 1 24 2014 2 907 523646 4818677 182 40
8:00:53 2/24/2011 2 24 2011 8 639 522160 4818672 186 40
16:00:48 12/26/2008 12 26 2008 16 634 523985 4818678 182 40
4:00:53 4/22/2008 4 22 2008 4 636 521527 4818670 188 40
0:00:23 3/23/2008 3 23 2008 0 631 522965 4818675 184 40
8:00:49 2/3/2009 2 3 2009 8 637 524212 4818679 123 39
16:00:54 3/26/2014 3 26 2014 16 917 521954 4818672 187 40
4:01:12 4/24/2013 4 24 2013 4 671 521017 4818669 189 40
18:00:53 1/10/2009 1 10 2009 18 633 523017 4818675 184 40
14:00:48 3/27/2012 3 27 2012 14 678 522091 4818672 186 40
16:00:56 2/24/2011 2 24 2011 16 642 523678 4818677 182 40
6:00:53 4/22/2008 4 22 2008 6 636 521528 4818670 188 40
16:00:25 1/6/2012 1 6 2012 16 663 522107 4818672 186 40
12:00:17 3/31/2011 3 31 2011 12 665 521786 4818671 187 40
8:00:32 3/10/2014 3 10 2014 8 918 525670 4818685 80 40
10:00:56 1/1/2014 1 1 2014 10 911 524334 4818680 123 39
16:00:54 12/16/2010 12 16 2010 16 647 521424 4818670 188 40
0:00:40 2/24/2011 2 24 2011 0 801 523001 4818675 184 40
22:00:47 4/9/2011 4 9 2011 22 664 520948 4818669 189 40
6:00:53 4/3/2014 4 3 2014 6 679 524901 4818682 79 40
18:00:47 3/26/2014 3 26 2014 18 917 521956 4818672 187 40
16:00:29 2/14/2014 2 14 2014 16 918 525408 4818684 81 40
18:00:41 2/10/2010 2 10 2010 18 647 522998 4818675 184 40
18:00:55 1/3/2010 1 3 2010 18 639 523352 4818677 183 40
6:00:22 3/4/2012 3 4 2012 6 663 523338 4818677 183 40



18:00:41 2/5/2009 2 5 2009 18 633 525102 4818683 79 40
22:00:42 2/23/2011 2 23 2011 22 801 523004 4818676 184 40
2:00:54 4/23/2010 4 23 2010 2 652 526069 4818687 77 40
4:00:45 1/2/2013 1 2 2013 4 663 522999 4818676 184 40
14:00:42 1/20/2013 1 20 2013 14 663 523972 4818679 182 40
6:00:41 1/30/2009 1 30 2009 6 637 524362 4818681 123 39
18:00:55 1/12/2011 1 12 2011 18 647 524659 4818682 78 40
8:00:14 11/24/2010 11 24 2010 8 642 525978 4818687 80 40
22:00:55 12/10/2013 12 10 2013 22 911 524891 4818683 79 40
8:00:59 2/15/2010 2 15 2010 8 639 525299 4818684 81 40
6:00:44 3/22/2011 3 22 2011 6 663 524965 4818683 79 40
14:00:46 3/2/2011 3 2 2011 14 642 523834 4818679 182 40
22:00:26 12/5/2011 12 5 2011 22 650 525477 4818685 81 40
16:00:53 3/2/2011 3 2 2011 16 638 523528 4818678 183 40
6:00:53 1/24/2012 1 24 2012 6 665 521946 4818672 187 40
4:00:43 4/13/2011 4 13 2011 4 655 521441 4818671 188 40
18:00:07 12/26/2008 12 26 2008 18 634 523958 4818679 182 40
10:00:25 1/8/2010 1 8 2010 10 643 521715 4818672 187 40
18:01:05 4/14/2010 4 14 2010 18 640 525173 4818684 79 40
6:00:54 2/13/2014 2 13 2014 6 908 525654 4818686 80 40
4:00:54 2/24/2010 2 24 2010 4 638 522995 4818676 184 40
6:00:47 4/7/2009 4 7 2009 6 638 521758 4818672 187 40
2:00:54 11/18/2013 11 18 2013 2 914 523105 4818677 184 40
22:00:47 3/23/2010 3 23 2010 22 657 520850 4818669 189 40
0:00:48 1/24/2014 1 24 2014 0 907 523679 4818679 182 40
22:00:44 2/23/2010 2 23 2010 22 646 523431 4818678 183 40
22:00:42 2/27/2013 2 27 2013 22 666 523521 4818678 183 40
14:00:53 3/2/2014 3 2 2014 14 908 523231 4818677 183 40
18:00:53 4/15/2008 4 15 2008 18 631 524310 4818681 123 39
18:00:49 12/31/2009 12 31 2009 18 633 523010 4818676 184 40
18:00:24 2/2/2011 2 2 2011 18 641 521632 4818672 187 40
14:00:41 1/8/2010 1 8 2010 14 638 521945 4818673 187 40
16:00:54 1/15/2009 1 15 2009 16 634 524025 4818680 123 39
22:00:53 1/15/2011 1 15 2011 22 647 523025 4818676 184 40
4:01:11 1/31/2010 1 31 2010 4 643 523078 4818677 184 40
8:00:26 2/7/2013 2 7 2013 8 663 524509 4818682 78 40
18:00:44 4/16/2008 4 16 2008 18 633 520647 4818669 190 17
16:00:53 3/29/2008 3 29 2008 16 632 521296 4818671 188 40
4:00:55 12/17/2011 12 17 2011 4 650 524320 4818681 123 39
12:00:41 3/27/2008 3 27 2008 12 636 521726 4818672 187 40
14:00:41 1/27/2013 1 27 2013 14 663 521661 4818672 187 40
2:00:27 3/26/2013 3 26 2013 2 671 525033 4818684 79 40
4:00:24 3/23/2009 3 23 2009 4 643 523005 4818677 184 40
12:01:01 4/5/2014 4 5 2014 12 907 522240 4818674 186 40
8:00:54 1/13/2009 1 13 2009 8 633 523000 4818677 184 40
4:00:33 2/21/2014 2 21 2014 4 918 523300 4818678 183 40
2:00:48 2/24/2011 2 24 2011 2 801 523003 4818677 184 40
18:00:53 3/17/2010 3 17 2010 18 652 523478 4818678 183 40
2:00:49 2/28/2013 2 28 2013 2 666 523520 4818678 183 40
18:00:12 12/23/2009 12 23 2009 18 646 523402 4818678 183 40
14:00:11 2/22/2010 2 22 2010 14 633 525873 4818687 80 40
14:01:48 1/31/2012 1 31 2012 14 665 521984 4818673 187 40
18:00:55 2/1/2011 2 1 2011 18 639 523984 4818680 182 40
14:00:21 12/19/2012 12 19 2012 14 658 521436 4818672 188 40



16:00:48 3/19/2014 3 19 2014 16 909 521657 4818672 187 40
4:00:55 2/27/2013 2 27 2013 4 663 523897 4818680 182 40
18:00:47 1/21/2011 1 21 2011 18 642 524090 4818681 123 39
8:00:48 4/6/2009 4 6 2009 8 639 521626 4818673 187 40
14:00:47 4/10/2009 4 10 2009 14 639 522146 4818674 186 40
22:00:53 1/23/2012 1 23 2012 22 665 521944 4818674 187 40
4:00:24 1/23/2012 1 23 2012 4 666 523356 4818679 183 40
0:00:56 3/24/2010 3 24 2010 0 657 520846 4818670 189 40
10:01:22 3/29/2008 3 29 2008 10 632 521469 4818672 188 40
12:00:53 1/4/2013 1 4 2013 12 663 524224 4818682 123 39
18:00:32 1/10/2009 1 10 2009 18 632 522995 4818677 184 40
12:01:17 3/29/2008 3 29 2008 12 632 521469 4818672 188 40
14:00:33 3/11/2014 3 11 2014 14 909 522283 4818675 186 40
18:01:18 4/9/2012 4 9 2012 18 672 524706 4818684 78 40
4:00:53 11/29/2012 11 29 2012 4 670 523425 4818679 183 40
16:00:47 2/2/2009 2 2 2009 16 633 524104 4818682 123 39
0:00:54 2/20/2010 2 20 2010 0 639 525425 4818686 81 40
18:00:26 3/30/2011 3 30 2011 18 669 523841 4818681 182 40
0:00:53 12/17/2013 12 17 2013 0 671 524160 4818682 123 39
10:00:44 2/22/2010 2 22 2010 10 647 525870 4818688 80 40
18:00:48 3/31/2011 3 31 2011 18 650 524574 4818683 78 40
8:00:49 2/23/2010 2 23 2010 8 633 525680 4818688 80 40
14:00:54 1/8/2011 1 8 2011 14 647 524268 4818682 123 39
14:00:48 1/6/2012 1 6 2012 14 663 522079 4818675 186 40
12:00:19 12/31/2008 12 31 2008 12 635 522172 4818675 186 40
2:00:47 2/24/2010 2 24 2010 2 638 523002 4818678 184 40
0:00:38 1/2/2013 1 2 2013 0 658 522991 4818678 184 40
0:00:48 3/12/2014 3 12 2014 0 917 524951 4818685 79 40
8:00:54 1/24/2012 1 24 2012 8 665 521946 4818675 187 40
4:00:50 2/24/2011 2 24 2011 4 642 522994 4818678 184 40
0:00:54 1/13/2009 1 13 2009 0 633 522998 4818678 184 40
8:00:53 3/23/2014 3 23 2014 8 916 522116 4818675 186 40
22:00:49 1/7/2011 1 7 2011 22 642 524736 4818684 78 40
16:01:12 3/19/2013 3 19 2013 16 679 521744 4818674 187 40
12:00:54 2/11/2013 2 11 2013 12 663 525998 4818689 80 40
18:00:53 4/8/2009 4 8 2009 18 634 522306 4818676 186 40
18:00:48 3/23/2008 3 23 2008 18 635 523012 4818678 184 40
22:00:41 4/17/2013 4 17 2013 22 658 525535 4818688 81 40
12:00:51 3/18/2014 3 18 2014 12 909 521909 4818675 187 40
22:00:53 1/12/2009 1 12 2009 22 633 522993 4818679 184 40
8:00:54 1/1/2013 1 1 2013 8 665 522996 4818679 184 40
2:00:47 3/27/2008 3 27 2008 2 633 523007 4818679 184 40
12:00:15 12/26/2008 12 26 2008 12 634 523989 4818682 182 40
12:00:26 4/11/2013 4 11 2013 12 658 521716 4818674 187 40
6:01:12 2/24/2010 2 24 2010 6 638 522996 4818679 184 40
2:00:42 1/21/2013 1 21 2013 2 665 523692 4818681 182 40
10:00:27 3/30/2012 3 30 2012 10 670 524615 4818684 78 40
10:00:19 3/1/2010 3 1 2010 10 633 522155 4818676 186 40
0:00:29 12/19/2013 12 19 2013 0 907 525409 4818687 81 40
6:00:48 3/23/2009 3 23 2009 6 643 523011 4818679 184 40
0:00:56 1/24/2012 1 24 2012 0 665 521946 4818675 187 40
14:00:53 3/17/2013 3 17 2013 14 663 521997 4818676 187 40
8:01:11 4/9/2014 4 9 2014 8 913 526480 4818692 76 40
18:01:16 3/13/2009 3 13 2009 18 639 521707 4818675 187 40



18:01:39 3/4/2010 3 4 2010 18 640 525144 4818687 79 40
12:00:44 1/31/2009 1 31 2009 12 637 524213 4818683 123 39
18:00:53 12/21/2010 12 21 2010 18 646 521588 4818674 188 40
2:00:47 4/13/2011 4 13 2011 2 655 521439 4818674 188 40
22:00:50 3/12/2009 3 12 2009 22 643 522989 4818679 184 40
6:00:37 2/24/2011 2 24 2011 6 801 522998 4818679 184 40
10:01:59 2/10/2012 2 10 2012 10 665 525320 4818688 81 40
22:00:40 3/26/2008 3 26 2008 22 635 523013 4818679 184 40
4:00:42 1/1/2009 1 1 2009 4 633 523001 4818679 184 40
14:00:53 12/25/2009 12 25 2009 14 643 521631 4818675 187 40
4:00:54 3/13/2009 3 13 2009 4 643 522990 4818679 184 40
20:00:55 1/19/2014 1 19 2014 20 909 523663 4818682 182 40
0:00:54 1/1/2011 1 1 2011 0 650 523191 4818680 184 40
14:00:53 4/5/2014 4 5 2014 14 907 522253 4818677 186 40
14:00:41 3/31/2010 3 31 2010 14 638 524328 4818684 123 39
8:00:24 4/18/2011 4 18 2011 8 664 524617 4818685 78 40
14:00:26 4/25/2008 4 25 2008 14 634 521926 4818676 187 40
0:00:47 1/9/2010 1 9 2010 0 641 520831 4818672 189 40
6:01:06 12/5/2012 12 5 2012 6 677 524411 4818685 78 40
18:00:56 2/23/2011 2 23 2011 18 801 523006 4818680 184 40
4:00:48 2/24/2011 2 24 2011 4 801 523003 4818680 184 40
12:00:56 3/19/2013 3 19 2013 12 677 522275 4818677 186 40
0:00:43 3/27/2008 3 27 2008 0 635 523014 4818680 184 40
14:00:23 12/27/2012 12 27 2012 14 658 521707 4818675 187 40
8:00:48 2/14/2010 2 14 2010 8 639 524417 4818685 78 40
10:00:54 3/25/2013 3 25 2013 10 657 521411 4818675 188 40
0:00:14 3/13/2009 3 13 2009 0 643 522981 4818680 184 40
14:00:38 2/26/2012 2 26 2012 14 665 522956 4818680 184 40
10:00:54 1/27/2010 1 27 2010 10 641 521736 4818676 187 40
0:00:43    1/1/2013        1       1       2013    0       658     523429  4818682 183     40
16:00:56        1/7/2010 1 7 2010 16 647 521356 4818675 188 40
16:00:48 3/18/2008 3 18 2008 16 632 523500 4818682 183 40
4:00:56 11/23/2011 11 23 2011 4 662 524334 4818685 123 39
6:00:42 1/1/2013 1 1 2013 6 665 522994 4818680 184 40
14:00:41 1/30/2009 1 30 2009 14 633 523868 4818683 182 40
18:01:29 2/7/2013 2 7 2013 18 680 523517 4818682 183 40
18:00:53 1/24/2009 1 24 2009 18 632 521515 4818676 188 40
0:00:54 2/28/2013 2 28 2013 0 666 523506 4818682 183 40
22:00:47 3/23/2010 3 23 2010 22 656 520979 4818674 189 40
18:00:55 3/15/2009 3 15 2009 18 645 523580 4818683 183 40
8:00:47 3/20/2010 3 20 2010 8 653 521436 4818675 188 40
18:02:17 3/12/2010 3 12 2010 18 647 526722 4818694 76 40
22:00:50 4/29/2008 4 29 2008 22 636 524400 4818686 123 39
0:00:55 1/16/2011 1 16 2011 0 639 523250 4818681 183 40
2:00:54 2/21/2014 2 21 2014 2 918 523292 4818682 183 40
8:00:53 1/9/2011 1 9 2011 8 647 524287 4818685 123 39
12:00:50 4/12/2009 4 12 2009 12 641 521431 4818675 188 40
16:00:41 4/25/2008 4 25 2008 16 634 522019 4818677 186 40
12:00:53 1/20/2011 1 20 2011 12 801 524658 4818687 78 40
2:00:45 1/24/2012 1 24 2012 2 665 521946 4818677 187 40
12:00:41 12/16/2011 12 16 2011 12 659 524246 4818685 123 39
14:00:53 3/10/2014 3 10 2014 14 907 522005 4818678 186 40
10:00:42 3/19/2013 3 19 2013 10 677 522274 4818679 186 40
12:00:48 2/5/2009 2 5 2009 12 637 524971 4818688 79 40



10:00:47 12/26/2008 12 26 2008 10 634 523989 4818685 182 40
18:01:17 12/27/2013 12 27 2013 18 658 521370 4818676 188 40
14:00:51 2/13/2011 2 13 2011 14 801 525843 4818691 80 40
22:00:54 12/6/2010 12 6 2010 22 638 523617 4818683 182 40
4:00:33 12/31/2009 12 31 2009 4 633 523820 4818684 182 40
18:00:39 2/23/2011 2 23 2011 18 801 522919 4818681 184 40
14:01:05 2/10/2014 2 10 2014 14 918 524650 4818687 78 40
6:00:47 12/27/2012 12 27 2012 6 658 521668 4818677 187 40
2:01:47 4/4/2011 4 4 2011 2 667 525114 4818689 79 40
2:00:49 3/23/2009 3 23 2009 2 643 522994 4818682 184 40
12:00:55 4/6/2008 4 6 2008 12 634 521277 4818676 188 40
14:00:48 12/26/2008 12 26 2008 14 634 523986 4818685 182 40
6:00:46 2/6/2010 2 6 2010 6 633 525350 4818690 81 40
14:00:55 1/8/2011 1 8 2011 14 638 523622 4818684 182 40
8:00:11 3/27/2010 3 27 2010 8 646 524319 4818686 123 39
18:00:53 1/26/2010 1 26 2010 18 641 521444 4818677 188 40
8:00:34 12/31/2009 12 31 2009 8 641 524269 4818686 123 39
14:00:42 3/26/2010 3 26 2010 14 642 525894 4818692 80 40
4:00:12 12/22/2008 12 22 2008 4 632 521651 4818677 187 40
4:00:47 12/28/2009 12 28 2009 4 641 520849 4818675 189 40
2:00:42 2/15/2013 2 15 2013 2 675 523383 4818683 183 40
10:01:17 1/21/2011 1 21 2011 10 642 524144 4818686 123 39
4:00:32 11/24/2011 11 24 2011 4 662 522258 4818680 186 40
6:00:41 1/21/2012 1 21 2012 6 663 523425 4818684 183 40
14:00:55 11/28/2010 11 28 2010 14 653 521289 4818676 188 40
6:00:48 1/13/2009 1 13 2009 6 633 522987 4818682 184 40
2:00:25 12/28/2009 12 28 2009 2 641 520912 4818675 189 40
0:00:56 3/4/2012 3 4 2012 0 666 523117 4818683 184 40
8:00:47 12/27/2012 12 27 2012 8 658 521669 4818678 187 40
20:00:59 1/23/2012 1 23 2012 20 665 521943 4818679 187 40
14:00:26 1/14/2010 1 14 2010 14 646 522095 4818679 186 40
12:00:53 2/13/2010 2 13 2010 12 639 524291 4818687 123 39
4:00:53 12/7/2013 12 7 2013 4 917 525503 4818691 81 40
2:00:23 3/4/2012 3 4 2012 2 666 523115 4818683 184 40
2:00:25 1/1/2009 1 1 2009 2 633 523005 4818682 184 40
18:00:53 4/25/2011 4 25 2011 18 662 524925 4818689 79 40
16:00:27 12/24/2009 12 24 2009 16 647 521404 4818677 188 40
0:00:54 12/18/2012 12 18 2012 0 665 524261 4818687 123 39
2:00:24 12/24/2010 12 24 2010 2 646 523421 4818684 183 40
12:00:32 1/8/2010 1 8 2010 12 643 521713 4818678 187 40
4:00:55 1/21/2013 1 21 2013 4 665 523688 4818685 182 40
2:01:12 2/16/2011 2 16 2011 2 639 524262 4818687 123 39
6:00:42 12/31/2009 12 31 2009 6 641 524267 4818687 123 39
0:00:41 4/8/2014 4 8 2014 0 679 520784 4818675 190 17
0:00:54 11/27/2010 11 27 2010 0 646 522278 4818680 186 40
2:00:43 12/7/2013 12 7 2013 2 917 525487 4818692 81 40
18:00:23 3/25/2010 3 25 2010 18 656 524352 4818688 123 39
2:00:42 3/24/2009 3 24 2009 2 644 522160 4818680 186 40
8:00:55 1/14/2014 1 14 2014 8 908 523015 4818683 184 40
2:00:47 2/6/2010 2 6 2010 2 633 525332 4818691 81 40
14:00:52 2/23/2010 2 23 2010 14 639 526324 4818695 77 40
14:00:44 4/5/2011 4 5 2011 14 667 526126 4818695 77 40
0:00:50 1/8/2011 1 8 2011 0 642 524750 4818689 78 40
6:00:56 12/19/2009 12 19 2009 6 644 525404 4818692 81 40



14:00:37 2/24/2010 2 24 2010 14 638 524943 4818690 79 40
4:00:53 4/11/2009 4 11 2009 4 645 526169 4818695 77 40
14:00:36 1/28/2014 1 28 2014 14 909 521563 4818679 188 40
14:00:41 4/9/2014 4 9 2014 14 679 522153 4818681 186 40
10:00:43 12/27/2013 12 27 2013 10 658 521805 4818679 187 40
0:00:41 4/27/2013 4 27 2013 0 658 521546 4818679 188 40
18:00:54 4/16/2012 4 16 2012 18 670 524033 4818687 123 39
4:00:53 1/30/2011 1 30 2011 4 654 522990 4818683 184 40
4:00:48 1/24/2012 1 24 2012 4 665 521944 4818680 187 40
16:00:54 12/24/2009 12 24 2009 16 640 521434 4818678 188 40
0:00:54 2/12/2012 2 12 2012 0 663 525821 4818694 80 40
6:00:47 4/13/2011 4 13 2011 6 654 521380 4818678 188 40
22:00:44 1/19/2014 1 19 2014 22 909 523657 4818686 182 40
18:01:17 12/7/2011 12 7 2011 18 655 522942 4818684 184 40
14:00:47 3/13/2009 3 13 2009 14 634 521655 4818679 187 40
18:00:44 12/18/2010 12 18 2010 18 638 521763 4818680 187 40
8:00:31 2/13/2014 2 13 2014 8 907 525460 4818693 81 40
10:00:54 4/23/2013 4 23 2013 10 677 521416 4818679 188 40
20:00:56 4/9/2013 4 9 2013 20 679 521453 4818679 188 40
22:00:46 12/31/2010 12 31 2010 22 801 520978 4818677 189 40
12:00:44 2/15/2010 2 15 2010 12 639 523970 4818687 182 40
8:01:14 4/7/2010 4 7 2010 8 650 522274 4818682 186 40
18:00:53 3/27/2008 3 27 2008 18 636 521679 4818680 187 40
6:00:36 3/20/2013 3 20 2013 6 679 521648 4818680 187 40
22:00:37 11/19/2013 11 19 2013 22 909 523569 4818686 183 40
16:00:44 12/27/2012 12 27 2012 16 658 521710 4818680 187 40
8:00:54 12/26/2010 12 26 2010 8 638 523210 4818685 183 40
12:00:42 2/15/2009 2 15 2009 12 637 525790 4818694 80 40
6:00:54 4/30/2009 4 30 2009 6 645 526263 4818696 77 40
6:00:40 3/13/2009 3 13 2009 6 643 522987 4818684 184 40
0:00:53 1/21/2014 1 21 2014 0 909 523200 4818685 184 40
22:00:15 3/15/2009 3 15 2009 22 633 523437 4818686 183 40
10:00:54 3/23/2010 3 23 2010 10 654 521672 4818680 187 40
12:00:53 1/11/2012 1 11 2012 12 663 524201 4818689 123 39
12:00:54 12/31/2010 12 31 2010 12 639 523398 4818686 183 40
18:00:53 1/30/2009 1 30 2009 18 637 524207 4818689 123 39
6:00:42 2/21/2010 2 21 2010 6 640 525409 4818693 81 40
18:00:54 3/15/2010 3 15 2010 18 640 522144 4818682 186 40
10:00:49 12/29/2012 12 29 2012 10 679 522280 4818682 186 40
18:00:54 2/25/2013 2 25 2013 18 679 521306 4818679 188 40
4:00:56 1/29/2009 1 29 2009 4 633 524660 4818691 78 40
18:00:56 2/23/2011 2 23 2011 18 642 523004 4818685 184 40
10:01:12 1/11/2012 1 11 2012 10 663 524202 4818689 123 39
10:00:54 12/24/2009 12 24 2009 10 640 521707 4818681 187 40
4:00:53 2/28/2011 2 28 2011 4 654 523052 4818685 184 40
20:00:53 2/13/2013 2 13 2013 20 680 523369 4818686 183 40
6:00:53 12/15/2013 12 15 2013 6 909 525276 4818693 81 40
18:00:52 3/30/2009 3 30 2009 18 644 522005 4818682 186 40
8:00:41 12/28/2009 12 28 2009 8 640 521663 4818681 187 40
16:00:50 1/29/2010 1 29 2010 16 647 522022 4818682 186 40
14:00:54 3/24/2010 3 24 2010 14 647 521004 4818679 189 40
2:00:31 3/19/2011 3 19 2011 2 663 522260 4818683 186 40
14:00:54 3/27/2012 3 27 2012 14 676 522264 4818683 186 40
8:00:23 12/13/2011 12 13 2011 8 658 526313 4818698 77 40



12:00:54 1/8/2011 1 8 2011 12 654 524208 4818690 123 39
10:00:53 3/17/2010 3 17 2010 10 654 522193 4818683 186 40
16:00:47 11/28/2010 11 28 2010 16 653 521290 4818680 188 40
2:00:53 3/17/2009 3 17 2009 2 644 523202 4818687 184 40
18:00:41 12/23/2008 12 23 2008 18 633 524645 4818692 78 40
0:01:18 1/30/2010 1 30 2010 0 647 520642 4818678 190 17
2:00:42 2/25/2014 2 25 2014 2 918 524153 4818690 123 39
12:00:31 4/20/2009 4 20 2009 12 634 522121 4818683 186 40
14:00:41 2/24/2010 2 24 2010 14 640 524499 4818691 78 40
14:00:24 4/11/2013 4 11 2013 14 658 521704 4818682 187 40
8:00:47 3/18/2010 3 18 2010 8 641 521896 4818683 187 40
12:00:48 2/12/2012 2 12 2012 12 663 525982 4818697 80 40
10:00:47 3/14/2010 3 14 2010 10 640 521560 4818681 188 40
4:02:59 1/21/2012 1 21 2012 4 663 523422 4818688 183 40
8:00:15 1/23/2011 1 23 2011 8 642 525079 4818694 79 40
10:00:41 11/25/2010 11 25 2010 10 638 521766 4818682 187 40
14:00:47 1/22/2010 1 22 2010 14 638 522235 4818684 186 40
10:00:53 12/17/2008 12 17 2008 10 633 524183 4818691 123 39
6:00:53 2/28/2013 2 28 2013 6 666 523515 4818688 183 40
4:00:54 3/28/2012 3 28 2012 4 675 520819 4818679 189 40
10:00:14 1/26/2012 1 26 2012 10 666 524116 4818690 123 39
2:00:53 2/12/2012 2 12 2012 2 663 525816 4818697 80 40
18:00:15 3/31/2011 3 31 2011 18 662 523245 4818687 183 40
10:01:48 2/13/2011 2 13 2011 10 646 525978 4818698 80 40
6:01:18 12/28/2009 12 28 2009 6 640 521655 4818682 187 40
2:00:27 1/8/2011 1 8 2011 2 642 524744 4818693 78 40
10:01:23 2/21/2011 2 21 2011 10 655 521613 4818682 187 40
14:00:21 3/17/2009 3 17 2009 14 640 521890 4818683 187 40
14:00:33 3/16/2010 3 16 2010 14 643 521667 4818683 187 40
16:00:54 1/13/2013 1 13 2013 16 671 521261 4818681 188 40
6:00:44 4/23/2010 4 23 2010 6 652 525923 4818698 80 40
10:00:46 4/18/2011 4 18 2011 10 667 521140 4818681 189 40
8:00:53 3/14/2014 3 14 2014 8 679 521995 4818684 187 40
10:00:41 4/17/2012 4 17 2012 10 670 524064 4818691 123 39
22:00:53 12/8/2012 12 8 2012 22 670 524335 4818692 123 39
0:00:24 2/28/2010 2 28 2010 0 647 524644 4818693 78 40
12:00:56 12/29/2012 12 29 2012 12 679 522216 4818685 186 40
8:00:41 4/18/2011 4 18 2011 8 658 524738 4818694 78 40
18:00:47 3/2/2010 3 2 2010 18 639 521598 4818683 188 40
18:00:53 4/13/2011 4 13 2011 18 669 524631 4818693 78 40
14:00:53 3/27/2012 3 27 2012 14 670 522286 4818685 186 40
2:00:24 4/20/2011 4 20 2011 2 666 524881 4818694 79 40
16:00:55 3/26/2009 3 26 2009 16 633 521546 4818683 188 40
20:00:43 12/12/2012 12 12 2012 20 665 526260 4818700 77 40
16:00:48 3/30/2011 3 30 2011 16 662 523697 4818690 182 40
22:00:44 4/26/2013 4 26 2013 22 658 521550 4818683 188 40
12:00:42 12/24/2009 12 24 2009 12 640 521699 4818684 187 40
8:00:23 2/7/2013 2 7 2013 8 680 524526 4818693 78 40
0:00:54 3/28/2012 3 28 2012 0 675 520850 4818681 189 40
6:00:53 2/28/2010 2 28 2010 6 642 525426 4818697 81 40
2:00:50 3/28/2012 3 28 2012 2 675 520820 4818681 189 40
12:00:56 2/18/2010 2 18 2010 12 639 524337 4818693 123 39
4:00:54 3/19/2011 3 19 2011 4 663 522172 4818685 186 40
2:00:47 4/11/2009 4 11 2009 2 644 524716 4818694 78 40



0:00:56 1/31/2009 1 31 2009 0 637 524207 4818693 123 39
4:00:54 4/11/2009 4 11 2009 4 644 524717 4818695 78 40
16:00:42 1/29/2010 1 29 2010 16 641 520905 4818682 189 40
14:01:03 2/12/2009 2 12 2009 14 634 524162 4818693 123 39
2:01:13 4/8/2012 4 8 2012 2 673 525490 4818697 81 40
12:00:23 1/8/2011 1 8 2011 12 801 524216 4818693 123 39
10:00:42 1/8/2011 1 8 2011 10 647 524253 4818693 123 39
12:00:44 3/20/2014 3 20 2014 12 909 521561 4818684 188 40
18:00:23 4/29/2013 4 29 2013 18 658 524262 4818693 123 39
0:00:51 2/25/2014 2 25 2014 0 918 524146 4818693 123 39
20:00:30 2/26/2014 2 26 2014 20 907 525054 4818696 79 40
12:00:54 3/16/2014 3 16 2014 12 914 521383 4818683 188 40
2:00:53 1/18/2014 1 18 2014 2 907 523553 4818691 183 40
0:00:42 4/18/2013 4 18 2013 0 658 525507 4818698 81 40
12:00:47 2/6/2013 2 6 2013 12 680 525080 4818696 79 40
4:00:13 1/14/2009 1 14 2009 4 633 522957 4818689 184 40
14:00:41 4/9/2011 4 9 2011 14 662 521963 4818685 187 40
18:00:46 2/18/2011 2 18 2011 18 646 523630 4818691 182 40
2:00:47 2/22/2010 2 22 2010 2 633 525140 4818697 79 40
0:00:44 11/25/2011 11 25 2011 0 662 522339 4818687 186 40
18:00:54 3/10/2011 3 10 2011 18 801 522943 4818689 184 40
14:00:48 2/12/2012 2 12 2012 14 663 525982 4818700 80 40
16:00:43 12/28/2009 12 28 2009 16 633 521788 4818685 187 40
14:00:50 3/12/2011 3 12 2011 14 654 521363 4818684 188 40
14:00:33 12/25/2013 12 25 2013 14 917 521291 4818684 188 40
2:00:54 3/13/2009 3 13 2009 2 643 522989 4818689 184 40
2:00:53 2/16/2012 2 16 2012 2 665 524830 4818696 79 40
18:00:43 3/12/2010 3 12 2010 18 638 521038 4818683 189 40
18:00:53 3/16/2014 3 16 2014 18 917 524121 4818693 123 39
8:00:44 2/13/2009 2 13 2009 8 634 523951 4818693 182 40
8:00:54 1/29/2009 1 29 2009 8 633 524661 4818695 78 40
8:00:41 1/2/2014 1 2 2014 8 909 523604 4818692 183 40
12:00:53 1/8/2011 1 8 2011 12 647 524274 4818694 123 39
0:00:56 2/7/2012 2 7 2012 0 665 524608 4818695 78 40
6:00:48 1/18/2014 1 18 2014 6 907 523556 4818691 183 40
16:00:43 12/19/2012 12 19 2012 16 658 521412 4818684 188 40
2:00:54 1/21/2012 1 21 2012 2 663 523432 4818691 183 40
12:00:42 1/11/2014 1 11 2014 12 908 523491 4818691 183 40
6:00:55 3/22/2014 3 22 2014 6 917 525367 4818698 81 40
18:00:50 3/25/2010 3 25 2010 18 650 524363 4818695 123 39
18:00:48 12/23/2008 12 23 2008 18 633 524386 4818695 123 39
22:00:44 11/25/2011 11 25 2011 22 667 523540 4818692 183 40
16:00:22 12/18/2008 12 18 2008 16 632 522077 4818687 186 40
8:00:54 1/1/2013 1 1 2013 8 680 522914 4818690 184 40
6:00:42 1/29/2009 1 29 2009 6 633 524653 4818696 78 40
2:00:56 3/16/2010 3 16 2010 2 640 522304 4818688 186 40
8:00:26 3/27/2013 3 27 2013 8 679 521533 4818685 188 40
18:00:47 3/23/2008 3 23 2008 18 632 522997 4818690 184 40
12:00:54 3/12/2014 3 12 2014 12 907 522002 4818687 186 40
6:00:54 12/28/2009 12 28 2009 6 647 520885 4818684 189 40
12:00:55 2/10/2013 2 10 2013 12 680 525195 4818699 79 40
14:00:47 2/6/2014 2 6 2014 14 908 524471 4818696 78 40
16:00:54 12/25/2009 12 25 2009 16 646 522348 4818689 186 40
14:00:54 2/12/2009 2 12 2009 14 637 524200 4818695 123 39



2:00:55 2/20/2010 2 20 2010 2 639 525422 4818700 81 40
4:00:55 2/14/2013 2 14 2013 4 663 523439 4818692 183 40
10:00:31 4/11/2011 4 11 2011 10 664 522199 4818688 186 40
6:00:53 3/16/2010 3 16 2010 6 640 522304 4818689 186 40
16:00:47 12/28/2009 12 28 2009 16 639 521541 4818686 188 40
6:00:48 11/23/2011 11 23 2011 6 662 524356 4818696 123 39
18:00:49 12/22/2009 12 22 2009 18 647 522341 4818689 186 40
6:00:55 11/24/2011 11 24 2011 6 662 522239 4818688 186 40
12:00:15 3/29/2008 3 29 2008 12 636 521582 4818686 188 40
10:00:48 1/11/2014 1 11 2014 10 908 523491 4818693 183 40
6:00:53 12/7/2011 12 7 2011 6 667 524716 4818697 78 40
14:00:47 1/27/2010 1 27 2010 14 641 521683 4818687 187 40
18:01:23 2/13/2010 2 13 2010 18 640 523591 4818693 183 40
14:00:49 1/1/2009 1 1 2009 14 632 523992 4818695 182 40
0:00:42 1/20/2014 1 20 2014 0 909 523636 4818693 182 40
0:00:53 4/14/2010 4 14 2010 0 801 519835 4818681 191 40
4:00:48 4/10/2009 4 10 2009 4 635 522353 4818689 186 40
22:00:42 1/30/2009 1 30 2009 22 637 524204 4818695 123 39
14:01:05 2/5/2013 2 5 2013 14 675 524654 4818697 78 40
10:00:41 2/17/2013 2 17 2013 10 679 524832 4818698 79 40
4:00:26 12/7/2011 12 7 2011 4 658 524442 4818697 78 40
20:00:40 12/31/2012 12 31 2012 20 658 523428 4818693 183 40
22:00:50 1/10/2009 1 10 2009 22 632 522984 4818691 184 40
12:00:49 4/26/2008 4 26 2008 12 633 521474 4818687 188 40
22:00:50 2/27/2010 2 27 2010 22 647 524639 4818697 78 40
16:00:53 12/29/2012 12 29 2012 16 680 523414 4818693 183 40
14:00:47 1/7/2013 1 7 2013 14 679 521711 4818687 187 40
8:00:33 1/18/2014 1 18 2014 8 907 523556 4818694 183 40
8:00:48 4/29/2011 4 29 2011 8 669 522087 4818689 186 40
6:00:48 3/1/2013 3 1 2013 6 665 524090 4818696 123 39
2:00:21 1/29/2009 1 29 2009 2 637 526001 4818703 80 40
6:00:41 12/15/2013 12 15 2013 6 911 525525 4818701 81 40
0:01:12 4/27/2011 4 27 2011 0 666 526310 4818704 77 40
4:00:53 1/18/2014 1 18 2014 4 907 523557 4818694 183 40
18:00:48 3/22/2009 3 22 2009 18 647 523281 4818693 183 40
18:00:56 2/27/2010 2 27 2010 18 638 524782 4818699 78 40
6:00:42 3/4/2012 3 4 2012 6 665 523315 4818693 183 40
16:00:41 3/20/2009 3 20 2009 16 635 522295 4818690 186 40
14:00:57 2/9/2010 2 9 2010 14 647 522066 4818689 186 40
20:00:30 3/9/2014 3 9 2014 20 918 524387 4818697 123 39
6:00:48 1/15/2014 1 15 2014 6 907 523561 4818694 183 40
16:00:47 3/31/2009 3 31 2009 16 635 523482 4818694 183 40
12:00:53 3/6/2014 3 6 2014 12 907 521886 4818689 187 40
12:00:53 3/12/2010 3 12 2010 12 642 521533 4818688 188 40
18:00:48 3/24/2008 3 24 2008 18 635 523278 4818693 183 40
18:00:48 3/18/2010 3 18 2010 18 655 522036 4818689 186 40
10:00:50 4/9/2009 4 9 2009 10 637 522355 4818690 186 40
20:00:56 3/3/2012 3 3 2012 20 666 523065 4818693 184 40
20:00:50 3/7/2014 3 7 2014 20 907 522022 4818689 186 40
20:00:24 2/22/2012 2 22 2012 20 658 523082 4818693 184 40
22:01:06 2/19/2010 2 19 2010 22 639 525423 4818701 81 40
0:00:48 12/28/2009 12 28 2009 0 641 520916 4818686 189 40
8:00:47 11/24/2011 11 24 2011 8 662 521910 4818689 187 40
18:00:48 3/15/2009 3 15 2009 18 633 523433 4818694 183 40



16:00:47 2/24/2010 2 24 2010 16 646 525006 4818700 79 40
4:00:54 2/7/2010 2 7 2010 4 633 525343 4818701 81 40
22:00:44 2/22/2012 2 22 2012 22 658 523078 4818693 184 40
18:00:51 4/25/2008 4 25 2008 18 634 522002 4818690 187 40
16:00:55 1/14/2010 1 14 2010 16 646 522121 4818690 186 40
14:00:55 3/2/2014 3 2 2014 14 916 523248 4818694 183 40
12:00:56 4/4/2011 4 4 2011 12 641 522276 4818691 186 40
12:00:33 1/31/2010 1 31 2010 12 640 522059 4818690 186 40
10:00:55 3/16/2010 3 16 2010 10 656 521749 4818689 187 40
18:00:53 1/4/2010 1 4 2010 18 643 522972 4818693 184 40
4:00:23 11/25/2010 11 25 2010 4 643 525384 4818702 81 40
2:00:56 3/12/2014 3 12 2014 2 908 526127 4818705 77 40
10:00:38 2/10/2014 2 10 2014 10 907 524564 4818699 78 40
14:00:23 12/28/2009 12 28 2009 14 643 521702 4818689 187 40
10:00:54 12/31/2008 12 31 2008 10 635 522187 4818691 186 40
4:00:50 1/15/2014 1 15 2014 4 907 523541 4818696 183 40
22:00:44 12/27/2008 12 27 2008 22 637 523988 4818697 182 40
10:00:14 4/22/2008 4 22 2008 10 636 521572 4818689 188 40
4:00:39 3/16/2010 3 16 2010 4 640 522306 4818691 186 40
2:01:54 5/5/2010 5 5 2010 2 651 525490 4818703 81 40
14:00:47 12/29/2012 12 29 2012 14 680 523414 4818695 183 40
0:00:26 1/18/2014 1 18 2014 0 907 523558 4818696 183 40
8:00:53 3/20/2011 3 20 2011 8 665 522030 4818691 186 40
18:00:23 2/7/2010 2 7 2010 18 633 525332 4818702 81 40
2:00:33 1/15/2014 1 15 2014 2 907 523541 4818696 183 40
22:00:36 3/3/2012 3 3 2012 22 666 523061 4818694 184 40
2:00:42 3/13/2012 3 13 2012 2 666 521593 4818689 188 40
2:00:16 4/7/2009 4 7 2009 2 641 521904 4818690 187 40
16:00:55 2/4/2013 2 4 2013 16 675 523550 4818696 183 40
22:01:02 1/4/2010 1 4 2010 22 643 522976 4818694 184 40
8:01:17 4/7/2010 4 7 2010 8 641 524185 4818698 123 39
14:00:49 2/13/2011 2 13 2011 14 642 526001 4818705 80 40
18:00:20 12/27/2008 12 27 2008 18 637 523990 4818698 182 40
4:00:23 4/15/2011 4 15 2011 4 658 524946 4818701 79 40
0:00:43 3/17/2009 3 17 2009 0 645 523309 4818695 183 40
4:00:54 3/4/2012 3 4 2012 4 665 523312 4818695 183 40
12:00:55 3/16/2010 3 16 2010 12 643 521664 4818690 187 40
22:01:23 12/11/2010 12 11 2010 22 638 523985 4818698 182 40
2:00:41 11/29/2012 11 29 2012 2 670 524882 4818701 79 40
8:00:27 3/26/2010 3 26 2010 8 650 524280 4818699 123 39
2:00:51 4/3/2012 4 3 2012 2 679 524707 4818701 78 40
2:00:50 1/23/2011 1 23 2011 2 642 525111 4818702 79 40
6:00:48 2/28/2011 2 28 2011 6 654 523061 4818695 184 40
12:00:47 1/29/2009 1 29 2009 12 637 524673 4818701 78 40
10:00:30 4/19/2012 4 19 2012 10 677 524303 4818699 123 39
6:00:53 4/15/2011 4 15 2011 6 664 525057 4818702 79 40
16:01:15 12/21/2010 12 21 2010 16 646 521732 4818691 187 40
20:00:54 3/25/2014 3 25 2014 20 917 521320 4818689 188 40
16:00:53 3/16/2010 3 16 2010 16 801 521898 4818691 187 40
10:00:48 12/31/2010 12 31 2010 10 639 523518 4818697 183 40
16:00:35 3/15/2009 3 15 2009 16 645 523606 4818697 183 40
4:00:58 2/13/2014 2 13 2014 4 918 525532 4818704 81 40
18:00:25 12/8/2010 12 8 2010 18 647 523584 4818697 183 40
22:00:54 2/16/2010 2 16 2010 22 639 523530 4818697 183 40



4:00:48 2/22/2010 2 22 2010 4 633 525139 4818703 79 40
18:00:27 3/16/2014 3 16 2014 18 916 524209 4818700 123 39
18:01:09 4/9/2012 4 9 2012 18 677 524540 4818701 78 40
4:00:42 12/27/2012 12 27 2012 4 658 521683 4818691 187 40
12:00:54 4/25/2014 4 25 2014 12 917 522279 4818693 186 40
6:00:50 1/7/2012 1 7 2012 6 658 524303 4818700 123 39
22:00:24 3/30/2010 3 30 2010 22 746 526956 4818710 74 40
12:01:02 2/13/2010 2 13 2010 12 640 524366 4818700 123 39
2:00:53 11/25/2011 11 25 2011 2 662 522337 4818694 186 40
18:00:48 3/23/2010 3 23 2010 18 657 520897 4818689 189 40
2:00:50 1/14/2011 1 14 2011 2 655 523295 4818697 183 40
4:00:42 4/15/2011 4 15 2011 4 665 524957 4818703 79 40
8:00:41 4/8/2009 4 8 2009 8 646 522077 4818693 186 40
10:00:42 12/16/2011 12 16 2011 10 659 524340 4818700 123 39
22:00:47 2/7/2010 2 7 2010 22 633 525331 4818704 81 40
12:00:48 2/13/2011 2 13 2011 12 646 525889 4818706 80 40
6:00:55 2/8/2011 2 8 2011 6 642 525402 4818705 81 40
18:00:24 4/16/2008 4 16 2008 18 633 520672 4818688 190 17
0:00:41 11/26/2011 11 26 2011 0 665 524296 4818701 123 39
18:01:12 2/27/2010 2 27 2010 18 647 524636 4818702 78 40
4:00:44 2/15/2010 2 15 2010 4 633 524084 4818700 123 39
22:00:26 3/31/2011 3 31 2011 22 662 523364 4818697 183 40
6:00:53 4/11/2009 4 11 2009 6 644 524710 4818702 78 40
12:00:53 3/5/2009 3 5 2009 12 633 521914 4818693 187 40
12:00:27 2/14/2010 2 14 2010 12 633 524023 4818700 123 39
18:01:23 3/25/2010 3 25 2010 18 643 524261 4818701 123 39
6:00:41 3/19/2009 3 19 2009 6 638 521689 4818692 187 40
18:01:11 2/13/2011 2 13 2011 18 639 525647 4818706 80 40
16:00:48 3/17/2011 3 17 2011 16 655 522248 4818694 186 40
6:00:56 1/23/2011 1 23 2011 6 642 525109 4818704 79 40
16:00:47 1/22/2010 1 22 2010 16 646 522113 4818693 186 40
18:00:54 3/22/2010 3 22 2010 18 642 524490 4818702 78 40
12:00:48 1/12/2011 1 12 2011 12 655 524304 4818701 123 39
18:00:49 4/13/2011 4 13 2011 18 801 520953 4818690 189 40
4:00:56 1/14/2014 1 14 2014 4 916 523079 4818697 184 40
22:00:41 12/31/2012 12 31 2012 22 658 523424 4818698 183 40
6:00:48 2/2/2011 2 2 2011 6 639 523956 4818700 182 40
22:00:55 3/19/2013 3 19 2013 22 663 520970 4818690 189 40
14:00:55 12/28/2012 12 28 2012 14 658 521792 4818693 187 40
10:00:42 4/17/2008 4 17 2008 10 633 521422 4818691 188 40
10:01:13 1/18/2011 1 18 2011 10 641 521735 4818692 187 40
16:00:40 3/18/2008 3 18 2008 16 631 523408 4818698 183 40
2:00:47 4/5/2012 4 5 2012 2 671 521041 4818690 189 40
14:00:54 11/29/2013 11 29 2013 14 914 521335 4818691 188 40
6:01:12 1/1/2013 1 1 2013 6 680 522916 4818696 184 40
2:00:47 12/17/2011 12 17 2011 2 650 524308 4818701 123 39
12:00:53 3/29/2011 3 29 2011 12 655 522383 4818695 186 40
8:00:48 3/27/2012 3 27 2012 8 666 521893 4818693 187 40
8:00:23 3/3/2009 3 3 2009 8 637 524408 4818702 78 40
10:00:56 12/24/2010 12 24 2010 10 639 525506 4818706 81 40
0:00:48 2/15/2010 2 15 2010 0 638 523563 4818699 183 40
12:00:47 2/14/2010 2 14 2010 12 643 524123 4818701 123 39
20:00:47 12/9/2013 12 9 2013 20 917 525397 4818706 81 40
4:00:57 4/5/2012 4 5 2012 4 671 521041 4818691 189 40



18:00:55 2/19/2010 2 19 2010 18 639 525422 4818706 81 40
16:00:48 1/7/2013 1 7 2013 16 679 521719 4818693 187 40
0:00:29 4/7/2014 4 7 2014 0 907 521980 4818694 187 40
14:00:53 1/19/2013 1 19 2013 14 680 521664 4818693 187 40
14:00:50 12/31/2008 12 31 2008 14 635 522189 4818695 186 40
18:01:05 12/27/2009 12 27 2009 18 647 520984 4818691 189 40
14:00:50 1/31/2010 1 31 2010 14 640 522037 4818695 186 40
8:00:49 3/27/2014 3 27 2014 8 679 521721 4818694 187 40
18:01:12 1/17/2011 1 17 2011 18 642 523804 4818701 182 40
6:00:41 2/27/2013 2 27 2013 6 663 523931 4818701 182 40
22:00:42 4/26/2011 4 26 2011 22 666 526309 4818710 77 40
6:00:54 2/7/2010 2 7 2010 6 633 525345 4818707 81 40
22:00:23 4/15/2012 4 15 2012 22 658 524062 4818702 123 39
16:00:31 3/14/2012 3 14 2012 16 666 523192 4818699 184 40
16:00:41 2/14/2010 2 14 2010 16 640 523548 4818700 183 40
4:00:42 3/25/2013 3 25 2013 4 679 520859 4818691 189 40
22:00:56 1/17/2014 1 17 2014 22 907 523553 4818700 183 40
6:00:47 4/15/2011 4 15 2011 6 658 524950 4818705 79 40
10:00:19 1/31/2011 1 31 2011 10 650 524677 4818704 78 40
22:00:53 4/9/2012 4 9 2012 22 671 524472 4818704 78 40
4:00:54 12/24/2013 12 24 2013 4 918 526931 4818713 74 40
12:00:54 2/13/2014 2 13 2014 12 907 525741 4818708 80 40
8:00:20 2/7/2010 2 7 2010 8 633 525210 4818706 79 40
16:00:42 12/25/2013 12 25 2013 16 917 521288 4818693 188 40
16:00:53 2/4/2011 2 4 2011 16 639 525710 4818709 80 40
4:00:23 1/23/2011 1 23 2011 4 642 525107 4818706 79 40
18:00:41 3/31/2009 3 31 2009 18 648 523685 4818701 182 40
22:00:41 3/22/2008 3 22 2008 22 631 522965 4818699 184 40
4:00:41 2/2/2011 2 2 2011 4 639 523951 4818702 182 40
8:01:18 4/29/2011 4 29 2011 8 655 522084 4818696 186 40
10:01:11 2/15/2012 2 15 2012 10 663 525304 4818707 81 40
0:00:56 12/8/2011 12 8 2011 0 801 524331 4818704 123 39
18:00:55 3/31/2012 3 31 2012 18 681 520885 4818692 189 40
0:00:53 12/18/2009 12 18 2009 0 640 524896 4818706 79 40
2:01:11 3/6/2010 3 6 2010 2 639 524718 4818705 78 40
6:00:41 4/5/2012 4 5 2012 6 671 521037 4818693 189 40
16:00:44 1/13/2009 1 13 2009 16 634 524048 4818703 123 39
0:00:53 4/16/2011 4 16 2011 0 661 520902 4818692 189 40
4:00:47 12/9/2012 12 9 2012 4 675 524767 4818706 78 40
10:01:25 2/7/2014 2 7 2014 10 908 524829 4818706 79 40
10:00:43 3/29/2008 3 29 2008 10 635 521483 4818694 188 40
18:00:26 4/7/2009 4 7 2009 18 646 520933 4818693 189 40
6:00:54 4/15/2011 4 15 2011 6 665 524954 4818706 79 40
6:00:20 1/18/2009 1 18 2009 6 632 520690 4818692 190 17
4:00:48 4/17/2009 4 17 2009 4 644 524510 4818705 78 40
12:00:55 1/4/2014 1 4 2014 12 909 524278 4818704 123 39
2:01:12 4/23/2012 4 23 2012 2 672 521090 4818693 189 40
14:00:14 4/12/2009 4 12 2009 14 641 521351 4818694 188 40
8:00:43 12/16/2011 12 16 2011 8 659 524344 4818704 123 39
16:00:41 3/26/2012 3 26 2012 16 671 521985 4818696 187 40
2:00:57 4/17/2009 4 17 2009 2 644 524507 4818705 78 40
4:00:53 3/19/2009 3 19 2009 4 638 521689 4818696 187 40
16:01:42 12/30/2009 12 30 2009 16 644 522282 4818698 186 40
18:01:13 2/25/2010 2 25 2010 18 643 525189 4818708 79 40



8:00:47 12/19/2010 12 19 2010 8 801 523574 4818702 183 40
18:00:53 1/25/2010 1 25 2010 18 643 523767 4818703 182 40
22:00:55 4/20/2011 4 20 2011 22 666 525903 4818711 80 40
16:00:41 1/26/2012 1 26 2012 16 666 524237 4818705 123 39
16:00:55 1/27/2010 1 27 2010 16 638 521592 4818696 188 40
2:00:39 4/9/2012 4 9 2012 2 673 524294 4818705 123 39
16:00:24 1/31/2010 1 31 2010 16 640 522027 4818697 186 40
18:00:48 2/17/2013 2 17 2013 18 663 523513 4818702 183 40
6:00:50 3/22/2011 3 22 2011 6 658 524857 4818707 79 40
12:00:47 11/22/2008 11 22 2008 12 634 521678 4818696 187 40
22:01:37 3/27/2012 3 27 2012 22 675 520920 4818694 189 40
2:00:10 12/20/2008 12 20 2008 2 634 525540 4818710 81 40
22:00:41 3/31/2011 3 31 2011 22 663 523365 4818702 183 40
0:00:49 4/10/2012 4 10 2012 0 671 524476 4818706 78 40
2:00:47 2/13/2014 2 13 2014 2 918 525535 4818710 81 40
14:00:53 1/13/2009 1 13 2009 14 634 524072 4818705 123 39
16:00:23 3/30/2011 3 30 2011 16 663 524519 4818706 78 40
18:00:53 3/18/2008 3 18 2008 18 636 523236 4818702 183 40
6:00:42 4/30/2008 4 30 2008 6 634 523768 4818704 182 40
8:00:48 12/26/2010 12 26 2010 8 650 523598 4818703 183 40
12:00:42 12/21/2008 12 21 2008 12 635 525440 4818710 81 40
20:01:23 1/23/2014 1 23 2014 20 907 523726 4818704 182 40
4:00:54 4/15/2011 4 15 2011 4 664 525064 4818709 79 40
10:00:54 3/25/2013 3 25 2013 10 677 521463 4818696 188 40
22:00:42 2/6/2012 2 6 2012 22 665 524546 4818707 78 40
14:01:12 2/6/2012 2 6 2012 14 665 524578 4818707 78 40
14:00:45 2/5/2013 2 5 2013 14 679 524620 4818707 78 40
16:00:55 2/3/2012 2 3 2012 16 665 524583 4818707 78 40
22:00:55 4/8/2012 4 8 2012 22 676 524493 4818707 78 40
18:00:54 3/1/2011 3 1 2011 18 801 523077 4818702 184 40
18:00:40 4/3/2011 4 3 2011 18 669 524765 4818708 78 40
8:00:51 2/7/2013 2 7 2013 8 675 524550 4818707 78 40
20:00:47 1/17/2014 1 17 2014 20 907 523555 4818704 183 40
8:00:54 2/11/2014 2 11 2014 8 918 524239 4818706 123 39
2:00:23 4/16/2012 4 16 2012 2 658 524061 4818705 123 39
10:00:41 1/3/2009 1 3 2009 10 632 523957 4818705 182 40
14:00:55 1/26/2012 1 26 2012 14 666 524237 4818706 123 39
14:00:47 4/2/2009 4 2 2009 14 646 521533 4818697 188 40
2:00:43 5/17/2011 5 17 2011 2 664 524693 4818708 78 40
4:00:42 3/26/2008 3 26 2008 4 636 523545 4818704 183 40
10:00:48 1/13/2009 1 13 2009 10 634 524074 4818706 123 39
0:00:53 2/16/2012 2 16 2012 0 665 524829 4818709 79 40
22:00:24 4/12/2013 4 12 2013 22 677 521571 4818697 188 40
4:00:49 3/2/2013 3 2 2013 4 658 524391 4818707 123 39
8:00:55 2/16/2012 2 16 2012 8 665 525446 4818711 81 40
8:00:54 12/28/2012 12 28 2012 8 665 522007 4818699 186 40
18:00:54 11/17/2010 11 17 2010 18 650 521773 4818698 187 40
8:00:50 12/19/2013 12 19 2013 8 907 525447 4818711 81 40
12:00:47 2/10/2009 2 10 2009 12 633 524364 4818707 123 39
12:00:56 2/5/2014 2 5 2014 12 907 524339 4818707 123 39
4:00:55 4/23/2010 4 23 2010 4 746 526142 4818714 77 40
6:00:53 12/27/2012 12 27 2012 6 679 522262 4818700 186 40
10:00:53 2/12/2009 2 12 2009 10 634 525357 4818711 81 40
2:00:48 3/20/2013 3 20 2013 2 663 520966 4818696 189 40



18:00:53 3/13/2009 3 13 2009 18 642 523517 4818705 183 40
22:00:42 4/15/2011 4 15 2011 22 661 520896 4818696 189 40
18:00:57 1/20/2010 1 20 2010 18 640 525240 4818711 81 40
16:00:56 2/24/2010 2 24 2010 16 639 524954 4818710 79 40
14:00:36 3/11/2014 3 11 2014 14 907 522060 4818700 186 40
10:00:54 4/29/2011 4 29 2011 10 650 521987 4818700 187 40
6:00:48 1/24/2014 1 24 2014 6 907 523654 4818705 182 40
0:00:41 4/15/2013 4 15 2013 0 677 520894 4818696 189 40
0:00:54 12/9/2013 12 9 2013 0 917 524822 4818710 79 40
14:00:42 2/24/2010 2 24 2010 14 639 524958 4818710 79 40
12:00:53 2/23/2010 2 23 2010 12 639 526119 4818715 77 40
10:00:54 3/13/2009 3 13 2009 10 639 521617 4818699 187 40
6:00:47 3/26/2008 3 26 2008 6 636 523553 4818705 183 40
16:00:42 1/18/2013 1 18 2013 16 679 521706 4818699 187 40
0:00:53 3/20/2013 3 20 2013 0 663 520969 4818697 189 40
8:00:55 12/27/2012 12 27 2012 8 679 522262 4818701 186 40
8:00:46 1/2/2013 1 2 2013 8 663 523076 4818704 184 40
6:00:55 3/28/2012 3 28 2012 6 675 520825 4818697 189 40
22:00:25 3/23/2008 3 23 2008 22 635 523045 4818704 184 40
6:00:56 4/17/2009 4 17 2009 6 644 524510 4818709 78 40
10:00:36 4/7/2012 4 7 2012 10 670 526175 4818715 77 40
4:00:54 4/15/2011 4 15 2011 4 655 524984 4818711 79 40
10:00:54 1/12/2013 1 12 2013 10 663 524084 4818708 123 39
0:00:21 4/11/2009 4 11 2009 0 645 526113 4818715 77 40
14:00:47 3/16/2013 3 16 2013 14 677 521428 4818699 188 40
10:00:57 1/31/2010 1 31 2010 10 640 522053 4818701 186 40
18:00:54 3/28/2013 3 28 2013 18 671 521375 4818699 188 40
0:00:42 4/16/2012 4 16 2012 0 658 524065 4818708 123 39
18:00:42 12/29/2009 12 29 2009 18 644 523203 4818705 184 40
18:00:41 2/14/2010 2 14 2010 18 638 523562 4818706 183 40
6:00:54 12/6/2012 12 6 2012 6 675 524425 4818709 78 40
6:00:54 2/7/2012 2 7 2012 6 665 524671 4818710 78 40
12:00:27 3/15/2010 3 15 2010 12 641 521890 4818701 187 40
2:00:50 1/4/2010 1 4 2010 2 639 524703 4818711 78 40
16:01:12 12/27/2012 12 27 2012 16 675 521662 4818700 187 40
14:01:24 1/10/2011 1 10 2011 14 642 524347 4818709 123 39
22:00:43 4/23/2010 4 23 2010 22 640 525651 4818714 80 40
6:00:55 4/3/2010 4 3 2010 6 639 525578 4818714 81 40
2:00:23 4/9/2012 4 9 2012 2 670 524378 4818710 123 39
8:01:48 4/22/2008 4 22 2008 8 636 521569 4818700 188 40
8:00:52 3/1/2013 3 1 2013 8 665 524093 4818709 123 39
6:00:25 12/10/2011 12 10 2011 6 658 524330 4818710 123 39
2:00:43 12/27/2012 12 27 2012 2 658 521691 4818701 187 40
10:00:24 12/9/2008 12 9 2008 10 633 524251 4818709 123 39
18:00:54 4/9/2012 4 9 2012 18 675 524666 4818711 78 40
2:00:25 5/9/2011 5 9 2011 2 666 524170 4818709 123 39
8:00:28 11/27/2010 11 27 2010 8 641 521426 4818700 188 40
2:00:27 1/16/2011 1 16 2011 2 647 523056 4818705 184 40
4:00:53 3/1/2014 3 1 2014 4 908 525220 4818713 81 40
8:00:42 1/8/2014 1 8 2014 8 911 525206 4818713 79 40
0:00:43 3/24/2008 3 24 2008 0 635 523045 4818705 184 40
22:00:53 2/14/2010 2 14 2010 22 638 523560 4818707 183 40
10:00:42 4/21/2009 4 21 2009 10 646 522390 4818703 186 40
6:00:53 4/15/2011 4 15 2011 6 655 524978 4818713 79 40



16:01:57 1/4/2013 1 4 2013 16 675 524441 4818711 78 40
4:00:59 2/15/2014 2 15 2014 4 907 526655 4818719 76 40
12:00:54 2/13/2011 2 13 2011 12 642 526055 4818717 77 40
10:00:12 12/22/2008 12 22 2008 10 634 524251 4818710 123 39
18:01:00 4/20/2014 4 20 2014 18 907 522209 4818703 186 40
16:00:54 3/17/2009 3 17 2009 16 643 523119 4818706 184 40
18:00:23 3/6/2009 3 6 2009 18 637 523944 4818709 182 40
22:00:42 2/24/2014 2 24 2014 22 918 524159 4818710 123 39
20:00:48 12/27/2012 12 27 2012 20 658 521588 4818701 188 40
6:01:47 12/8/2011 12 8 2011 6 801 524284 4818711 123 39
12:00:42 4/9/2011 4 9 2011 12 663 521773 4818702 187 40
4:00:53 2/7/2012 2 7 2012 4 665 524669 4818712 78 40
0:00:48 2/13/2014 2 13 2014 0 918 525541 4818715 81 40
4:00:23 1/4/2010 1 4 2010 4 639 524703 4818712 78 40
0:00:55 3/24/2010 3 24 2010 0 656 520881 4818699 189 40
8:00:47 4/6/2009 4 6 2009 8 647 521598 4818702 188 40
6:00:54 12/28/2009 12 28 2009 6 641 520910 4818700 189 40
22:00:49 2/5/2009 2 5 2009 22 633 525083 4818714 79 40
0:00:44 4/9/2012 4 9 2012 0 676 524500 4818712 78 40
2:00:53 2/8/2011 2 8 2011 2 657 523333 4818708 183 40
12:00:47 4/1/2010 4 1 2010 12 655 524911 4818713 79 40
0:00:56 1/16/2011 1 16 2011 0 647 523054 4818707 184 40
6:00:43 1/31/2010 1 31 2010 6 643 523127 4818707 184 40
8:00:44 1/18/2009 1 18 2009 8 632 520696 4818699 190 17
4:00:53 4/15/2011 4 15 2011 4 669 524988 4818714 79 40
4:01:19 3/12/2009 3 12 2009 4 633 522266 4818704 186 40
6:00:54 12/19/2010 12 19 2010 6 801 523574 4818709 183 40
16:00:54 3/12/2010 3 12 2010 16 642 521543 4818702 188 40
14:00:44 2/12/2010 2 12 2010 14 638 524307 4818711 123 39
12:00:48 2/25/2010 2 25 2010 12 643 525357 4818715 81 40
18:00:47 1/2/2013 1 2 2013 18 675 524777 4818713 78 40
4:00:55 1/22/2014 1 22 2014 4 916 523971 4818710 182 40
10:00:53 5/15/2011 5 15 2011 10 657 521821 4818703 187 40
16:00:32 1/30/2010 1 30 2010 16 638 521861 4818703 187 40
2:00:48 12/30/2012 12 30 2012 2 665 522875 4818707 184 40
12:00:29 2/9/2014 2 9 2014 12 907 524761 4818713 78 40
16:00:42 1/11/2013 1 11 2013 16 679 523989 4818711 182 40
18:00:33 3/23/2011 3 23 2011 18 663 523081 4818707 184 40
18:00:53 2/23/2010 2 23 2010 18 640 523976 4818711 182 40
18:00:50 1/13/2011 1 13 2011 18 647 523315 4818709 183 40
16:00:36 1/2/2011 1 2 2011 16 642 523781 4818710 182 40
0:00:54 12/17/2011 12 17 2011 0 650 524351 4818712 123 39
10:00:55 2/2/2013 2 2 2013 10 679 524565 4818713 78 40
8:00:55 12/21/2011 12 21 2011 8 650 525779 4818718 80 40
22:00:24 12/27/2012 12 27 2012 22 658 521587 4818703 188 40
18:00:53 4/24/2014 4 24 2014 18 909 523943 4818711 182 40
8:00:54 2/7/2012 2 7 2012 8 665 524673 4818714 78 40
12:00:23 1/13/2009 1 13 2009 12 634 524074 4818712 123 39
18:00:54 4/18/2014 4 18 2014 18 909 524534 4818713 78 40
2:00:53 3/23/2011 3 23 2011 2 650 523554 4818710 183 40
8:01:42 12/14/2012 12 14 2012 8 677 523232 4818709 183 40
2:00:44 3/19/2009 3 19 2009 2 638 521681 4818704 187 40
0:00:42 3/10/2014 3 10 2014 0 918 524389 4818713 123 39
6:00:54 4/15/2011 4 15 2011 6 669 524986 4818715 79 40



18:00:49 3/27/2014 3 27 2014 18 918 526622 4818722 76 40
16:00:55 1/11/2014 1 11 2014 16 909 523694 4818711 182 40
8:00:41 2/11/2013 2 11 2013 8 675 524160 4818712 123 39
4:00:43 2/11/2013 2 11 2013 4 675 524163 4818712 123 39
8:00:44 1/24/2014 1 24 2014 8 907 523660 4818711 182 40
8:00:56 2/27/2013 2 27 2013 8 663 523977 4818712 182 40
16:00:42 3/10/2011 3 10 2011 16 801 522962 4818708 184 40
6:00:48 2/11/2013 2 11 2013 6 675 524161 4818713 123 39
0:00:53 1/21/2010 1 21 2010 0 644 525604 4818718 81 40
12:00:50 3/1/2014 3 1 2014 12 916 521875 4818705 187 40
16:00:48 4/8/2014 4 8 2014 16 914 521531 4818704 188 40
0:00:55 4/18/2011 4 18 2011 0 667 520941 4818702 189 40
14:00:54 1/18/2013 1 18 2013 14 679 521706 4818704 187 40
22:00:53 2/7/2011 2 7 2011 22 657 523337 4818710 183 40
16:01:06 2/27/2013 2 27 2013 16 677 521334 4818703 188 40
4:02:10 4/2/2011 4 2 2011 4 650 522380 4818707 186 40
12:00:47 1/20/2013 1 20 2013 12 679 521755 4818705 187 40
4:00:47 1/19/2013 1 19 2013 4 680 521247 4818703 188 40
6:00:56 12/24/2009 12 24 2009 6 646 524361 4818714 123 39
12:00:39 1/26/2012 1 26 2012 12 666 524246 4818714 123 39
18:01:49 3/26/2009 3 26 2009 18 644 521666 4818705 187 40
8:00:47 2/1/2011 2 1 2011 8 642 524438 4818714 78 40
16:00:44 3/31/2009 3 31 2009 16 645 523709 4818712 182 40
14:00:51 1/4/2013 1 4 2013 14 665 524178 4818714 123 39
10:00:47 1/4/2014 1 4 2014 10 909 524277 4818714 123 39
10:01:32 2/13/2014 2 13 2014 10 918 525364 4818718 81 40
6:00:31 1/22/2014 1 22 2014 6 916 523975 4818713 182 40
6:00:53 3/19/2011 3 19 2011 6 663 522164 4818707 186 40
16:00:50 1/27/2010 1 27 2010 16 641 521672 4818705 187 40
12:00:50 1/21/2011 1 21 2011 12 650 524154 4818714 123 39
22:01:27 3/22/2011 3 22 2011 22 650 523559 4818712 183 40
8:00:47 2/2/2011 2 2 2011 8 639 523943 4818713 182 40
22:00:53 4/7/2009 4 7 2009 22 645 526219 4818722 77 40
12:00:19 2/11/2009 2 11 2009 12 633 525374 4818719 81 40
18:00:53 3/28/2009 3 28 2009 18 648 523240 4818711 183 40
22:00:31 4/17/2011 4 17 2011 22 667 520938 4818703 189 40
2:00:48 1/4/2010 1 4 2010 2 641 524557 4818716 78 40
6:00:48 1/19/2013 1 19 2013 6 680 521266 4818704 188 40
9:15:26 5/5/2011 5 5 2011 9 660 522065 4818707 186 40
8:00:54 1/19/2013 1 19 2013 8 680 521269 4818705 188 40
0:00:23 12/27/2009 12 27 2009 0 633 520908 4818703 189 40
22:00:47 12/11/2010 12 11 2010 22 655 524236 4818715 123 39
22:00:41 3/1/2011 3 1 2011 22 655 523088 4818711 184 40
18:00:54 4/5/2014 4 5 2014 18 913 523311 4818711 183 40
8:00:27 12/9/2012 12 9 2012 8 675 525051 4818718 79 40
14:00:50 4/9/2011 4 9 2011 14 665 521439 4818705 188 40
4:00:23 12/27/2008 12 27 2008 4 634 523954 4818714 182 40
16:00:53 2/21/2012 2 21 2012 16 663 526786 4818725 76 40
2:00:52 2/13/2013 2 13 2013 2 663 523115 4818711 184 40
0:00:36 2/8/2011 2 8 2011 0 657 523339 4818712 183 40
12:00:55 3/15/2011 3 15 2011 12 654 522155 4818708 186 40
2:01:11 3/24/2010 3 24 2010 2 656 520879 4818704 189 40
22:00:16 3/28/2009 3 28 2009 22 648 523231 4818712 183 40
4:00:23 1/5/2013 1 5 2013 4 675 524080 4818715 123 39



18:00:54 3/5/2010 3 5 2010 18 638 525981 4818722 80 40
14:00:34 1/4/2009 1 4 2009 14 637 521253 4818705 188 40
14:00:42 3/12/2010 3 12 2010 14 642 521543 4818706 188 40
22:01:12 12/27/2009 12 27 2009 22 638 521719 4818707 187 40
2:00:55 4/20/2011 4 20 2011 2 669 524938 4818718 79 40
14:00:42 12/26/2013 12 26 2013 14 914 521146 4818705 189 40
16:00:41 3/9/2012 3 9 2012 16 658 522253 4818709 186 40
0:00:43 3/2/2011 3 2 2011 0 655 523084 4818712 184 40
0:00:17 2/24/2010 2 24 2010 0 633 523542 4818713 183 40
8:00:54 1/5/2013 1 5 2013 8 675 524077 4818715 123 39
12:00:56 4/7/2012 4 7 2012 12 676 525956 4818722 80 40
6:01:10 12/21/2011 12 21 2011 6 650 525772 4818722 80 40
18:00:52 2/26/2013 2 26 2013 18 679 521235 4818706 188 40
6:00:55 1/5/2013 1 5 2013 6 675 524081 4818716 123 39
16:00:55 2/13/2010 2 13 2010 16 639 523951 4818715 182 40
0:00:41 4/9/2012 4 9 2012 0 671 524601 4818718 78 40
16:00:42 2/17/2014 2 17 2014 16 679 521919 4818708 187 40
20:00:26 3/2/2014 3 2 2014 20 913 526910 4818727 74 40
4:00:48 1/25/2010 1 25 2010 4 642 525570 4818721 81 40
6:00:53 3/1/2014 3 1 2014 6 908 525221 4818720 81 40
18:00:56 2/10/2010 2 10 2010 18 647 522982 4818712 184 40
16:00:56 2/15/2012 2 15 2012 16 663 525219 4818720 81 40
14:00:44 1/14/2013 1 14 2013 14 677 521810 4818708 187 40
14:00:54 2/12/2010 2 12 2010 14 647 524421 4818717 78 40
22:00:44 3/23/2011 3 23 2011 22 663 523079 4818713 184 40
22:01:10 4/22/2012 4 22 2012 22 672 521082 4818706 189 40
22:00:50 3/28/2009 3 28 2009 22 645 523698 4818715 182 40
18:00:41 11/30/2010 11 30 2010 18 646 521049 4818706 189 40
16:01:03 11/30/2010 11 30 2010 16 655 520860 4818706 189 40
20:00:53 2/4/2013 2 4 2013 20 679 523297 4818714 183 40
0:00:48 1/1/2013 1 1 2013 0 671 521710 4818708 187 40
12:00:42 12/16/2011 12 16 2011 12 650 524335 4818717 123 39
18:00:54 12/31/2012 12 31 2012 18 677 521284 4818707 188 40
18:00:24 2/27/2012 2 27 2012 18 666 523552 4818715 183 40
12:00:55 3/31/2012 3 31 2012 12 681 521353 4818708 188 40
22:00:43 3/23/2008 3 23 2008 22 632 522980 4818713 184 40
8:00:54 4/4/2014 4 4 2014 8 917 524343 4818718 123 39
14:00:47 3/15/2010 3 15 2010 14 641 521895 4818709 187 40
2:00:47 1/18/2011 1 18 2011 2 801 523585 4818715 183 40
4:00:43 11/22/2013 11 22 2013 4 909 525557 4818722 81 40
0:00:42 12/27/2012 12 27 2012 0 658 521687 4818709 187 40
14:00:38 4/7/2012 4 7 2012 14 676 525956 4818724 80 40
18:00:47 2/9/2011 2 9 2011 18 639 523390 4818715 183 40
18:00:44 1/1/2011 1 1 2011 18 646 521444 4818708 188 40
10:00:24 1/18/2011 1 18 2011 10 646 521862 4818710 187 40
8:00:54 12/24/2013 12 24 2013 8 918 526966 4818728 74 40
2:00:47 2/5/2011 2 5 2011 2 639 525416 4818722 81 40
18:00:50 2/15/2009 2 15 2009 18 637 526224 4818725 77 40
6:00:55 1/5/2013 1 5 2013 6 665 524084 4818717 123 39
12:00:47 1/16/2011 1 16 2011 12 642 524328 4818718 123 39
22:00:54 4/4/2012 4 4 2012 22 663 520861 4818707 189 40
18:00:53 3/22/2009 3 22 2009 18 643 523607 4818716 183 40
4:00:49 1/22/2012 1 22 2012 4 663 523918 4818717 182 40
18:00:58 11/26/2010 11 26 2010 18 653 526334 4818726 77 40



0:00:49 3/29/2009 3 29 2009 0 645 523697 4818716 182 40
0:00:48 3/24/2008 3 24 2008 0 632 522979 4818714 184 40
4:00:45 1/5/2013 1 5 2013 4 665 524079 4818717 123 39
16:00:28 12/26/2013 12 26 2013 16 914 521149 4818708 189 40
10:01:09 1/20/2013 1 20 2013 10 679 521762 4818710 187 40
10:00:48 12/7/2010 12 7 2010 10 654 521949 4818710 187 40
4:01:55 4/17/2009 4 17 2009 4 641 525489 4818723 81 40
18:00:53 3/23/2010 3 23 2010 18 656 521004 4818707 189 40
2:00:56 1/27/2010 1 27 2010 2 640 521484 4818709 188 40
10:00:42 4/12/2012 4 12 2012 10 670 525812 4818724 80 40
6:00:50 12/27/2008 12 27 2008 6 634 523959 4818717 182 40
2:00:53 11/24/2010 11 24 2010 2 639 525249 4818722 81 40
8:00:47 1/5/2013 1 5 2013 8 665 524076 4818718 123 39
0:00:15 2/24/2014 2 24 2014 0 918 523946 4818718 182 40
18:00:53 3/31/2009 3 31 2009 18 648 523689 4818717 182 40
4:01:06 2/26/2010 2 26 2010 4 638 525194 4818722 79 40
18:00:47 3/13/2010 3 13 2010 18 647 524153 4818719 123 39
4:00:38 3/22/2011 3 22 2011 4 654 524965 4818722 79 40
2:00:42 4/15/2013 4 15 2013 2 658 520848 4818708 189 40
10:00:49 12/30/2013 12 30 2013 10 909 523582 4818717 183 40
2:00:48 3/23/2011 3 23 2011 2 667 523503 4818716 183 40
2:00:48 2/24/2011 2 24 2011 2 654 522031 4818711 186 40
18:00:49 2/17/2010 2 17 2010 18 639 525489 4818724 81 40
16:00:53 4/5/2011 4 5 2011 16 647 521470 4818710 188 40
20:00:21 12/19/2013 12 19 2013 20 909 524957 4818722 79 40
16:00:48 3/16/2013 3 16 2013 16 677 521415 4818710 188 40
10:00:50 4/21/2009 4 21 2009 10 639 522295 4818712 186 40
16:00:55 4/9/2011 4 9 2011 16 654 521600 4818710 187 40
4:00:53 11/25/2010 11 25 2010 4 654 523414 4818716 183 40
18:00:43 2/8/2013 2 8 2013 18 663 523072 4818715 184 40
2:00:54 3/21/2010 3 21 2010 2 644 524848 4818722 79 40
4:00:54 4/13/2011 4 13 2011 4 654 520968 4818708 189 40
18:00:43 3/19/2009 3 19 2009 18 647 521076 4818709 189 40
6:00:48 12/26/2010 12 26 2010 6 650 523596 4818717 183 40
0:00:22 3/23/2011 3 23 2011 0 650 523557 4818717 183 40
18:00:26 4/3/2011 4 3 2011 18 658 526126 4818727 77 40
16:00:42 2/12/2010 2 12 2010 16 633 524499 4818721 78 40
18:00:43 12/27/2012 12 27 2012 18 658 521715 4818711 187 40
18:00:54 3/10/2011 3 10 2011 18 801 522978 4818715 184 40
16:01:00 12/16/2011 12 16 2011 16 650 524327 4818720 123 39
6:01:12 2/24/2010 2 24 2010 6 643 522981 4818716 184 40
18:00:53 3/29/2011 3 29 2011 18 655 521304 4818710 188 40
8:00:49 4/20/2011 4 20 2011 8 662 522154 4818713 186 40
2:00:53 2/24/2010 2 24 2010 2 643 522985 4818716 184 40
16:00:42 3/30/2011 3 30 2011 16 666 524313 4818720 123 39
16:00:55 12/31/2012 12 31 2012 16 665 521852 4818712 187 40
14:00:41 2/13/2010 2 13 2010 14 639 523949 4818719 182 40
2:00:57 2/5/2013 2 5 2013 2 679 523293 4818717 183 40
2:02:04 1/25/2010 1 25 2010 2 642 525562 4818725 81 40
22:00:54 2/27/2012 2 27 2012 22 666 523358 4818717 183 40
18:00:55 1/28/2009 1 28 2009 18 633 524591 4818722 78 40
18:00:52 3/26/2008 3 26 2008 18 635 522901 4818716 184 40
12:00:46 2/14/2010 2 14 2010 12 638 524018 4818720 123 39
4:00:38 11/24/2010 11 24 2010 4 641 524484 4818721 78 40



12:00:56 4/17/2012 4 17 2012 12 666 524532 4818722 78 40
16:00:54 3/17/2009 3 17 2009 16 644 523074 4818716 184 40
18:00:53 3/17/2009 3 17 2009 18 644 523040 4818716 184 40
6:00:43 1/14/2014 1 14 2014 6 916 523148 4818717 184 40
18:00:53 3/1/2011 3 1 2011 18 655 523073 4818717 184 40
0:00:50 3/8/2012 3 8 2012 0 663 523070 4818717 184 40
12:00:22 3/29/2008 3 29 2008 12 635 521479 4818712 188 40
0:00:54 4/18/2013 4 18 2013 0 677 525506 4818726 81 40
14:00:26 1/25/2012 1 25 2012 14 663 523248 4818718 183 40
18:00:56 12/16/2011 12 16 2011 18 650 524360 4818722 123 39
18:00:42 1/4/2014 1 4 2014 18 911 524739 4818723 78 40
22:00:49 4/14/2013 4 14 2013 22 677 520854 4818710 189 40
8:00:41 2/14/2010 2 14 2010 8 640 523461 4818718 183 40
14:00:28 2/3/2012 2 3 2012 14 665 524581 4818722 78 40
12:00:47 12/30/2013 12 30 2013 12 909 523577 4818719 183 40
14:00:47 2/14/2010 2 14 2010 14 640 523549 4818719 183 40
12:00:48 4/26/2008 4 26 2008 12 634 521495 4818712 188 40
18:00:53 11/28/2010 11 28 2010 18 653 521568 4818712 188 40
2:00:15 4/10/2012 4 10 2012 2 671 524573 4818723 78 40
22:00:46 12/27/2009 12 27 2009 22 647 520905 4818710 189 40
12:00:44 1/11/2014 1 11 2014 12 909 523538 4818719 183 40
22:00:47 12/31/2012 12 31 2012 22 671 521707 4818713 187 40
18:00:53 4/4/2011 4 4 2011 18 665 525637 4818727 80 40
4:00:41 12/26/2010 12 26 2010 4 650 523597 4818719 183 40
18:00:53 12/10/2012 12 10 2012 18 670 525883 4818728 80 40
18:00:34 3/14/2009 3 14 2009 18 638 521716 4818713 187 40
2:00:55 12/24/2009 12 24 2009 2 646 524395 4818722 123 39
14:00:48 1/26/2010 1 26 2010 14 638 521705 4818713 187 40
22:00:32 1/23/2014 1 23 2014 22 907 523725 4818720 182 40
14:02:53 12/16/2011 12 16 2011 14 650 524325 4818722 123 39
10:01:26 4/2/2010 4 2 2010 10 651 524566 4818723 78 40
14:00:20 11/23/2011 11 23 2011 14 662 521550 4818713 188 40
12:00:14 3/23/2010 3 23 2010 12 657 521517 4818713 188 40
18:00:33 1/7/2011 1 7 2011 18 655 521644 4818713 187 40
2:00:54 3/24/2008 3 24 2008 2 632 522938 4818717 184 40
6:00:53 4/6/2012 4 6 2012 6 675 525656 4818727 80 40
18:00:48 3/31/2009 3 31 2009 18 644 523681 4818720 182 40
12:00:07 4/7/2010 4 7 2010 12 650 522159 4818715 186 40
8:00:54 12/14/2012 12 14 2012 8 680 522978 4818718 184 40
14:00:54 2/16/2009 2 16 2009 14 632 525869 4818728 80 40
10:00:54 2/12/2009 2 12 2009 10 637 525263 4818726 81 40
10:00:53 1/24/2010 1 24 2010 10 642 525549 4818727 81 40
18:00:48 4/7/2010 4 7 2010 18 655 525824 4818728 80 40
22:00:27 3/22/2009 3 22 2009 22 644 524140 4818722 123 39
2:00:44 5/6/2009 5 6 2009 2 645 525883 4818728 80 40
2:00:49 12/9/2012 12 9 2012 2 677 524440 4818723 78 40
10:00:42 3/12/2009 3 12 2009 10 640 521832 4818714 187 40
6:00:47 3/23/2009 3 23 2009 6 638 523083 4818718 184 40
10:00:42 3/26/2010 3 26 2010 10 639 524520 4818723 78 40
14:00:28 2/12/2009 2 12 2009 14 633 524160 4818722 123 39
14:00:55 12/30/2013 12 30 2013 14 909 523578 4818720 183 40
22:00:49 2/23/2010 2 23 2010 22 633 523559 4818720 183 40
14:00:54 4/8/2014 4 8 2014 14 914 521528 4818713 188 40
10:01:54 2/15/2009 2 15 2009 10 632 525794 4818728 80 40



20:00:56 4/14/2011 4 14 2011 20 666 525902 4818729 80 40
14:00:54 1/19/2013 1 19 2013 14 679 521794 4818714 187 40
0:00:54 2/1/2011 2 1 2011 0 642 524679 4818724 78 40
6:02:46 4/17/2009 4 17 2009 6 641 525489 4818727 81 40
12:00:53 2/6/2012 2 6 2012 12 663 524748 4818725 78 40
0:00:48 1/20/2013 1 20 2013 0 677 520713 4818711 190 17
14:02:00 3/10/2011 3 10 2011 14 801 522893 4818718 184 40
18:01:24 1/7/2011 1 7 2011 18 642 524466 4818724 78 40
12:00:43 4/17/2012 4 17 2012 12 670 524539 4818724 78 40
16:00:47 3/17/2013 3 17 2013 16 663 521971 4818715 187 40
8:01:15 2/24/2011 2 24 2011 8 801 522310 4818716 186 40
4:00:48 2/4/2009 2 4 2009 4 633 524596 4818724 78 40
20:00:53 1/11/2014 1 11 2014 20 671 523240 4818720 183 40
12:00:37 3/13/2009 3 13 2009 12 633 521649 4818714 187 40
2:00:54 1/22/2014 1 22 2014 2 916 523975 4818722 182 40
14:00:21 3/1/2011 3 1 2011 14 642 523675 4818721 182 40
18:00:49 4/20/2008 4 20 2008 18 636 526222 4818731 77 40
12:02:21 2/15/2009 2 15 2009 12 632 525651 4818729 80 40
10:00:50 11/25/2010 11 25 2010 10 641 521684 4818715 187 40
12:00:53 12/19/2013 12 19 2013 12 908 521970 4818716 187 40
14:00:41 1/11/2014 1 11 2014 14 909 523541 4818721 183 40
6:00:56 2/23/2010 2 23 2010 6 640 525566 4818729 81 40
18:00:55 4/10/2009 4 10 2009 18 642 525269 4818728 81 40
18:00:53 12/28/2009 12 28 2009 18 641 520924 4818713 189 40
18:00:53 12/31/2010 12 31 2010 18 650 523053 4818720 184 40
6:00:47 4/20/2014 4 20 2014 6 908 522350 4818717 186 40
16:00:35 2/8/2011 2 8 2011 16 655 523701 4818722 182 40
10:00:47 3/31/2011 3 31 2011 10 801 521811 4818716 187 40
16:00:42 4/2/2009 4 2 2009 16 648 521661 4818715 187 40
14:00:53 4/10/2011 4 10 2011 14 663 522251 4818717 186 40
6:00:48 2/4/2009 2 4 2009 6 633 524589 4818725 78 40
16:00:53 2/12/2009 2 12 2009 16 634 523588 4818722 183 40
18:00:53 4/2/2010 4 2 2010 18 655 525204 4818728 79 40
12:00:53 1/20/2013 1 20 2013 12 680 521754 4818716 187 40
22:00:41 12/26/2012 12 26 2012 22 658 521687 4818715 187 40
0:00:54 12/24/2009 12 24 2009 0 646 524372 4818725 123 39
4:00:39 4/16/2010 4 16 2010 4 646 520917 4818713 189 40
2:00:42 2/4/2009 2 4 2009 2 633 524595 4818726 78 40
16:00:24 1/30/2011 1 30 2011 16 650 523617 4818722 182 40
18:00:41 2/15/2012 2 15 2012 18 665 524845 4818727 79 40
12:00:23 12/24/2010 12 24 2010 12 639 525700 4818730 80 40
14:00:48 12/30/2013 12 30 2013 14 907 522055 4818717 186 40
20:00:47 1/17/2014 1 17 2014 20 909 524102 4818724 123 39
10:00:24 3/7/2013 3 7 2013 10 663 522231 4818718 186 40
22:00:53 12/21/2009 12 21 2009 22 646 523754 4818723 182 40
22:00:44 11/24/2010 11 24 2010 22 643 524639 4818726 78 40
16:01:05 1/18/2013 1 18 2013 16 680 521421 4818715 188 40
2:00:47 1/28/2013 1 28 2013 2 679 520742 4818714 190 17
22:00:41 2/15/2012 2 15 2012 22 665 524820 4818727 79 40
6:01:23 1/27/2010 1 27 2010 6 640 521426 4818716 188 40
6:00:53 1/9/2012 1 9 2012 6 663 524537 4818726 78 40
14:00:54 2/27/2013 2 27 2013 14 677 521319 4818715 188 40
12:00:53 1/31/2011 1 31 2011 12 646 524523 4818726 78 40
18:00:53 11/24/2013 11 24 2013 18 914 521435 4818716 188 40



0:00:55 3/25/2010 3 25 2010 0 654 520978 4818715 189 40
16:01:00 2/3/2013 2 3 2013 16 675 522915 4818721 184 40
16:00:50 1/11/2014 1 11 2014 16 907 524632 4818727 78 40
0:00:52 1/28/2013 1 28 2013 0 679 520744 4818714 190 17
8:00:47 4/18/2011 4 18 2011 8 655 524041 4818725 123 39
4:00:49 4/19/2008 4 19 2008 4 636 524946 4818728 79 40
16:01:52 3/6/2014 3 6 2014 16 913 526887 4818736 74 40
8:00:46 1/27/2012 1 27 2012 8 666 524120 4818725 123 39
16:00:35 1/31/2011 1 31 2011 16 639 523790 4818724 182 40
8:00:54 12/16/2013 12 16 2013 8 671 523205 4818722 184 40
10:00:54 1/20/2013 1 20 2013 10 680 521753 4818717 187 40
16:00:21 12/21/2010 12 21 2010 16 801 523067 4818722 184 40
12:00:42 1/30/2009 1 30 2009 12 637 524105 4818726 123 39
4:00:54 1/18/2010 1 18 2010 4 644 525536 4818731 81 40
6:00:43 2/21/2010 2 21 2010 6 633 525352 4818730 81 40
2:00:49 3/18/2008 3 18 2008 2 632 522951 4818722 184 40
18:01:05 1/22/2014 1 22 2014 18 909 524654 4818728 78 40
12:00:32 1/12/2013 1 12 2013 12 675 524136 4818726 123 39
18:00:54 12/16/2011 12 16 2011 18 650 524334 4818727 123 39
10:00:42 12/30/2013 12 30 2013 10 911 524007 4818726 182 40
8:00:54 2/4/2009 2 4 2009 8 633 524609 4818728 78 40
14:00:48 4/20/2009 4 20 2009 14 634 522106 4818719 186 40
16:00:28 1/19/2013 1 19 2013 16 680 521562 4818718 188 40
18:00:23 2/12/2009 2 12 2009 18 634 523441 4818724 183 40
14:00:23 12/19/2012 12 19 2012 14 671 524371 4818727 123 39
8:00:47 3/11/2012 3 11 2012 8 663 522228 4818720 186 40
0:00:42 1/15/2011 1 15 2011 0 642 523398 4818724 183 40
18:00:49 12/28/2012 12 28 2012 18 679 522206 4818720 186 40
12:00:56 12/19/2012 12 19 2012 12 671 524368 4818727 123 39
16:01:11 3/1/2011 3 1 2011 16 801 523059 4818723 184 40
18:00:12 11/30/2010 11 30 2010 18 654 520728 4818715 190 17
12:00:32 3/27/2009 3 27 2009 12 640 521461 4818718 188 40
10:01:01 1/11/2014 1 11 2014 10 909 523535 4818725 183 40
20:00:30 1/13/2012 1 13 2012 20 663 525240 4818731 81 40
22:00:20 3/30/2010 3 30 2010 22 644 526878 4818737 74 40
2:01:46 2/17/2013 2 17 2013 2 666 523153 4818723 184 40
0:01:13 3/25/2010 3 25 2010 0 647 520618 4818715 190 17
2:00:48 1/21/2013 1 21 2013 2 671 523475 4818725 183 40
12:00:56 12/30/2013 12 30 2013 12 911 524002 4818726 182 40
4:00:57 12/30/2012 12 30 2012 4 665 522886 4818723 184 40
0:00:24 2/26/2014 2 26 2014 0 907 525479 4818732 81 40
22:00:55 4/17/2013 4 17 2013 22 677 525507 4818732 81 40
6:00:12 4/3/2010 4 3 2010 6 746 525587 4818732 81 40
6:00:42 4/11/2009 4 11 2009 6 645 526139 4818735 77 40
10:01:23 3/16/2010 3 16 2010 10 640 521680 4818719 187 40
4:00:54 3/31/2008 3 31 2008 4 635 523147 4818724 184 40
10:00:10 4/3/2008 4 3 2008 10 633 522130 4818720 186 40
22:00:48 3/6/2010 3 6 2010 22 638 524557 4818729 78 40
0:00:54 12/22/2008 12 22 2008 0 633 525508 4818732 81 40
6:00:53 1/16/2014 1 16 2014 6 679 523964 4818727 182 40
10:00:46 12/26/2013 12 26 2013 10 914 521085 4818717 189 40
4:01:17 2/15/2010 2 15 2010 4 639 525509 4818732 81 40
18:00:54 3/29/2011 3 29 2011 18 654 521300 4818718 188 40
20:00:56 2/23/2012 2 23 2012 20 663 522969 4818723 184 40



0:00:17 2/22/2010 2 22 2010 0 633 525082 4818731 79 40
16:00:41 2/27/2012 2 27 2012 16 663 523471 4818725 183 40
10:00:41 1/31/2011 1 31 2011 10 642 524714 4818730 78 40
22:00:23 1/13/2013 1 13 2013 22 665 521230 4818718 188 40
0:00:35 1/14/2013 1 14 2013 0 665 521266 4818718 188 40
18:00:53 12/3/2010 12 3 2010 18 642 525612 4818733 81 40
0:00:43 2/17/2013 2 17 2013 0 666 523117 4818724 184 40
0:00:49 1/30/2009 1 30 2009 0 637 525224 4818732 81 40
10:00:49 12/28/2012 12 28 2012 10 658 521784 4818720 187 40
16:00:56 2/12/2013 2 12 2013 16 677 521818 4818720 187 40
8:00:55 12/30/2012 12 30 2012 8 665 522889 4818724 184 40
10:00:48 12/26/2009 12 26 2009 10 644 526105 4818735 77 40
10:01:11 12/1/2010 12 1 2010 10 641 520831 4818717 189 40
12:00:50 3/14/2014 3 14 2014 12 909 522005 4818721 186 40
16:00:50 2/20/2013 2 20 2013 16 679 521274 4818718 188 40
16:00:31 3/15/2009 3 15 2009 16 634 523583 4818726 183 40
16:00:23 3/30/2011 3 30 2011 16 668 523704 4818727 182 40
0:00:14 3/18/2008 3 18 2008 0 632 522972 4818724 184 40
2:00:54 1/21/2010 1 21 2010 2 643 524397 4818729 123 39
16:00:54 2/27/2013 2 27 2013 16 679 521267 4818719 188 40
2:00:36 2/7/2012 2 7 2012 2 665 524630 4818730 78 40
18:00:53 2/3/2011 2 3 2011 18 639 523230 4818725 183 40
22:00:54 4/8/2012 4 8 2012 22 671 524593 4818730 78 40
12:00:32 12/28/2012 12 28 2012 12 658 521781 4818720 187 40
18:01:03 1/14/2011 1 14 2011 18 654 521725 4818720 187 40
18:00:56 1/18/2013 1 18 2013 18 680 521430 4818719 188 40
16:00:44 1/29/2009 1 29 2009 16 637 524961 4818732 79 40
18:00:53 3/1/2011 3 1 2011 18 655 523050 4818725 184 40
4:00:54 4/1/2013 4 1 2013 4 677 524693 4818731 78 40
10:00:55 1/14/2009 1 14 2009 10 634 523867 4818728 182 40
2:01:10 3/15/2010 3 15 2010 2 644 525952 4818735 80 40
12:00:53 2/7/2013 2 7 2013 12 679 524320 4818729 123 39
16:00:55 2/22/2010 2 22 2010 16 638 525565 4818734 81 40
10:00:53 1/18/2011 1 18 2011 10 654 521923 4818721 187 40
6:00:56 4/1/2013 4 1 2013 6 677 524692 4818731 78 40
22:00:21 12/31/2010 12 31 2010 22 650 523053 4818725 184 40
18:00:54 2/23/2011 2 23 2011 18 646 523150 4818725 184 40
14:00:21 12/23/2008 12 23 2008 14 635 524318 4818730 123 39
18:01:13 12/25/2012 12 25 2012 18 671 521074 4818719 189 40
2:00:54 3/24/2009 3 24 2009 2 633 521518 4818720 188 40
2:00:24 1/4/2011 1 4 2011 2 642 525583 4818734 81 40
2:01:22 3/19/2011 3 19 2011 2 661 521258 4818719 188 40
4:00:42 12/24/2009 12 24 2009 4 646 524411 4818730 78 40
10:01:14 1/8/2011 1 8 2011 10 801 524231 4818729 123 39
2:00:42 12/15/2012 12 15 2012 2 675 524619 4818731 78 40
4:00:30 2/21/2010 2 21 2010 4 633 525346 4818734 81 40
18:00:41 4/3/2011 4 3 2011 18 668 525417 4818734 81 40
0:00:49 4/8/2008 4 8 2008 0 637 523092 4818726 184 40
4:00:23 1/27/2010 1 27 2010 4 640 521431 4818720 188 40
14:00:41 2/11/2013 2 11 2013 14 663 526199 4818737 77 40
10:00:18 3/12/2009 3 12 2009 10 638 521779 4818721 187 40
18:00:55 3/22/2011 3 22 2011 18 667 524990 4818733 79 40
12:00:47 2/24/2010 2 24 2010 12 640 524447 4818731 78 40
6:00:56 1/30/2011 1 30 2011 6 654 523107 4818726 184 40



10:00:43 3/14/2010 3 14 2010 10 639 521678 4818721 187 40
2:00:54 4/16/2010 4 16 2010 2 646 520914 4818719 189 40
10:00:42 2/12/2014 2 12 2014 10 908 525144 4818733 79 40
20:00:44 12/26/2012 12 26 2012 20 658 521690 4818721 187 40
0:00:39 5/1/2010 5 1 2010 0 650 525649 4818735 80 40
22:00:53 12/16/2011 12 16 2011 22 650 524358 4818731 123 39
4:00:53 2/17/2013 2 17 2013 4 666 523154 4818726 184 40
18:00:55 1/26/2010 1 26 2010 18 640 521496 4818721 188 40
2:00:31 1/29/2009 1 29 2009 2 633 524614 4818732 78 40
4:00:42 2/24/2010 2 24 2010 4 643 522974 4818726 184 40
6:00:23 4/19/2008 4 19 2008 6 636 524945 4818733 79 40
4:00:47 2/23/2010 2 23 2010 4 640 525559 4818736 81 40
14:00:54 2/24/2011 2 24 2011 14 638 523529 4818728 183 40
12:00:47 12/26/2008 12 26 2008 12 633 524111 4818730 123 39
18:00:55 4/27/2014 4 27 2014 18 909 523489 4818728 183 40
10:00:53 12/19/2012 12 19 2012 10 671 524363 4818731 123 39
16:00:53 2/17/2013 2 17 2013 16 663 523693 4818729 182 40
12:00:56 1/4/2014 1 4 2014 12 911 524532 4818732 78 40
18:00:56 12/28/2013 12 28 2013 18 679 523048 4818727 184 40
22:00:48 1/17/2014 1 17 2014 22 909 524108 4818730 123 39
22:00:42 1/28/2009 1 28 2009 22 633 524589 4818732 78 40
12:00:42 4/15/2011 4 15 2011 12 661 522331 4818724 186 40
2:00:53 1/24/2014 1 24 2014 2 679 523020 4818727 184 40
18:00:50 2/22/2011 2 22 2011 18 642 523038 4818727 184 40
18:00:31 12/31/2010 12 31 2010 18 650 522965 4818726 184 40
4:00:54 12/21/2009 12 21 2009 4 633 523106 4818727 184 40
2:00:53 3/7/2010 3 7 2010 2 638 524559 4818732 78 40
6:00:53 11/24/2010 11 24 2010 6 641 524517 4818732 78 40
4:00:49 1/30/2009 1 30 2009 4 637 524528 4818732 78 40
22:00:47 3/7/2012 3 7 2012 22 663 522993 4818727 184 40
12:00:55 12/26/2010 12 26 2010 12 639 524415 4818732 78 40
8:00:55 2/26/2010 2 26 2010 8 647 525205 4818735 79 40
22:00:38 2/23/2011 2 23 2011 22 646 523160 4818728 184 40
18:00:54 12/4/2010 12 4 2010 18 638 521455 4818722 188 40
14:00:44 4/2/2009 4 2 2009 14 648 521681 4818723 187 40
6:00:54 4/16/2011 4 16 2011 6 650 525067 4818734 79 40
22:00:48 2/20/2011 2 20 2011 22 642 523563 4818729 183 40
8:01:12 1/16/2014 1 16 2014 8 679 523964 4818731 182 40
4:00:54 4/24/2013 4 24 2013 4 677 521103 4818721 189 40
22:00:23 12/15/2008 12 15 2008 22 637 524706 4818733 78 40
6:00:41 3/31/2008 3 31 2008 6 635 523154 4818728 184 40
12:00:53 2/3/2012 2 3 2012 12 665 524554 4818733 78 40
16:00:23 2/12/2013 2 12 2013 16 665 521793 4818723 187 40
16:00:49 1/22/2010 1 22 2010 16 638 522239 4818725 186 40
18:01:13 4/5/2010 4 5 2010 18 647 521039 4818721 189 40
22:00:47 2/21/2014 2 21 2014 22 918 523930 4818731 182 40
18:00:31 12/29/2008 12 29 2008 18 633 523081 4818728 184 40
16:00:47 1/9/2009 1 9 2009 16 635 523800 4818731 182 40
6:00:47 11/24/2010 11 24 2010 6 801 525262 4818736 81 40
12:00:54 2/23/2010 2 23 2010 12 647 526299 4818740 77 40
2:00:54 4/13/2011 4 13 2011 2 654 520973 4818721 189 40
0:00:47 4/21/2010 4 21 2010 0 639 524386 4818733 123 39
12:00:53 3/23/2010 3 23 2010 12 656 521656 4818723 187 40
8:00:48 12/9/2011 12 9 2011 8 659 523993 4818731 182 40



6:00:55 3/7/2010 3 7 2010 6 638 524559 4818733 78 40
0:00:53 3/21/2010 3 21 2010 0 644 524926 4818735 79 40
16:00:42 12/29/2008 12 29 2008 16 633 523151 4818729 184 40
0:01:05 4/3/2012 4 3 2012 0 673 525106 4818736 79 40
4:00:43 1/21/2013 1 21 2013 4 671 523479 4818730 183 40
4:00:55 12/15/2012 12 15 2012 4 675 524614 4818734 78 40
2:00:41 3/24/2008 3 24 2008 2 635 523050 4818728 184 40
16:00:48 1/1/2014 1 1 2014 16 909 523573 4818730 183 40
18:00:42 3/31/2009 3 31 2009 18 645 523680 4818731 182 40
18:00:43 12/28/2009 12 28 2009 18 639 521215 4818723 188 40
4:00:21 1/11/2009 1 11 2009 4 632 522991 4818728 184 40
6:00:42 3/1/2013 3 1 2013 6 666 524044 4818732 123 39
0:00:47 11/5/2010 11 5 2010 0 639 524940 4818736 79 40
22:01:42 1/14/2011 1 14 2011 22 642 523397 4818730 183 40
14:00:25 2/12/2010 2 12 2010 14 633 524364 4818734 123 39
4:00:07 3/21/2008 3 21 2008 4 631 522944 4818729 184 40
16:00:50 12/10/2010 12 10 2010 16 654 521138 4818723 189 40
10:00:38 2/13/2011 2 13 2011 10 642 526034 4818740 77 40
0:00:54 4/18/2011 4 18 2011 0 641 520969 4818722 189 40
18:00:24 2/20/2013 2 20 2013 18 679 521198 4818723 188 40
6:00:48 4/23/2010 4 23 2010 6 639 524751 4818736 78 40
14:00:19 3/17/2010 3 17 2010 14 654 521987 4818726 187 40
14:00:48 1/9/2009 1 9 2009 14 635 523823 4818732 182 40
4:00:37 3/7/2010 3 7 2010 4 638 524559 4818735 78 40
6:00:41 12/6/2011 12 6 2011 6 801 524359 4818734 123 39
0:00:12 3/7/2010 3 7 2010 0 638 524566 4818735 78 40
2:00:56 1/14/2013 1 14 2013 2 665 521231 4818724 188 40
20:00:56 2/15/2012 2 15 2012 20 665 524820 4818736 79 40
2:00:52 4/19/2014 4 19 2014 2 917 525140 4818738 79 40
22:00:55 3/20/2010 3 20 2010 22 644 525058 4818737 79 40
18:00:55 3/1/2010 3 1 2010 18 639 522915 4818730 184 40
10:00:42 2/23/2010 2 23 2010 10 633 526021 4818741 77 40
18:00:23 4/14/2012 4 14 2012 18 671 523060 4818730 184 40
6:00:43 12/17/2008 12 17 2008 6 633 524887 4818737 79 40
0:00:54 1/29/2009 1 29 2009 0 633 524613 4818736 78 40
0:00:42 12/18/2012 12 18 2012 0 658 525476 4818739 81 40
20:00:38 1/17/2014 1 17 2014 20 679 524067 4818734 123 39
14:00:53 1/18/2013 1 18 2013 14 680 521471 4818725 188 40
22:00:50 1/22/2012 1 22 2012 22 666 523412 4818732 183 40
6:00:47 12/30/2012 12 30 2012 6 665 522883 4818730 184 40
8:00:45 3/7/2014 3 7 2014 8 916 521822 4818727 187 40
2:00:55 1/23/2012 1 23 2012 2 666 523415 4818732 183 40
0:00:47 4/18/2008 4 18 2008 0 633 520753 4818723 190 17
14:00:53 3/24/2014 3 24 2014 14 914 522263 4818728 186 40
10:00:24 12/26/2008 12 26 2008 10 633 524111 4818735 123 39
2:00:25 5/17/2011 5 17 2011 2 666 524530 4818736 78 40
22:00:47 1/21/2014 1 21 2014 22 916 524080 4818735 123 39
14:00:54 2/27/2013 2 27 2013 14 679 521261 4818725 188 40
18:00:43 2/10/2012 2 10 2012 18 665 525305 4818739 81 40
14:00:44 3/31/2011 3 31 2011 14 801 521791 4818727 187 40
8:01:23 12/12/2012 12 12 2012 8 675 526093 4818742 77 40
0:00:26 2/5/2011 2 5 2011 0 654 524163 4818735 123 39
6:00:30 12/7/2011 12 7 2011 6 801 524310 4818736 123 39
18:00:44 1/1/2010 1 1 2010 18 643 524939 4818738 79 40



14:00:24 1/14/2013 1 14 2013 14 680 522055 4818728 186 40
14:00:41 4/9/2011 4 9 2011 14 660 521336 4818726 188 40
0:00:48 1/4/2011 1 4 2011 0 642 525581 4818740 81 40
16:00:53 3/24/2008 3 24 2008 16 631 523381 4818732 183 40
10:00:11 3/30/2012 3 30 2012 10 663 524470 4818736 78 40
22:00:47 12/19/2013 12 19 2013 22 909 524512 4818737 78 40
18:00:16 11/30/2010 11 30 2010 18 653 520969 4818725 189 40
22:00:53 1/19/2013 1 19 2013 22 677 520719 4818724 190 17
2:00:54 3/23/2011 3 23 2011 2 666 523419 4818733 183 40
16:00:54 4/16/2008 4 16 2008 16 631 521391 4818726 188 40
16:00:48 12/25/2010 12 25 2010 16 638 522911 4818731 184 40
18:00:53 3/12/2009 3 12 2009 18 643 522996 4818732 184 40
0:01:05 2/11/2010 2 11 2010 0 640 523391 4818733 183 40
0:00:41 1/12/2011 1 12 2011 0 655 522176 4818729 186 40
8:00:53 3/27/2012 3 27 2012 8 680 521784 4818728 187 40
20:00:53 3/7/2012 3 7 2012 20 663 522985 4818732 184 40
18:00:17 2/7/2012 2 7 2012 18 663 525461 4818741 81 40
8:00:45 4/20/2013 4 20 2013 8 671 524335 4818737 123 39
14:00:51 2/7/2011 2 7 2011 14 654 525926 4818743 80 40
8:00:54 4/17/2011 4 17 2011 8 662 525777 4818743 80 40
16:00:55 2/23/2010 2 23 2010 16 647 525940 4818743 80 40
8:00:34 2/10/2010 2 10 2010 8 640 522942 4818732 184 40
12:00:50 1/25/2014 1 25 2014 12 917 522131 4818730 186 40
22:00:34 3/22/2011 3 22 2011 22 664 523415 4818734 183 40
14:00:36 1/1/2013 1 1 2013 14 680 521962 4818729 187 40
2:00:41 3/13/2009 3 13 2009 2 638 522378 4818731 186 40
8:00:55 2/8/2013 2 8 2013 8 680 524563 4818738 78 40
8:00:46 2/23/2010 2 23 2010 8 640 525754 4818743 80 40
16:00:56 1/31/2011 1 31 2011 16 650 523995 4818736 182 40
16:00:54 1/7/2011 1 7 2011 16 655 521729 4818729 187 40
18:00:56 12/18/2008 12 18 2008 18 633 525435 4818742 81 40
22:00:56 1/19/2010 1 19 2010 22 640 526892 4818748 74 40
20:00:56 3/28/2013 3 28 2013 20 671 520872 4818726 189 40
6:00:51 4/13/2014 4 13 2014 6 916 525508 4818742 81 40
18:00:57 2/25/2013 2 25 2013 18 677 521314 4818728 188 40
14:00:49 2/24/2010 2 24 2010 14 643 524487 4818739 78 40
4:00:53 2/3/2011 2 3 2011 4 655 522124 4818731 186 40
14:00:24 12/30/2013 12 30 2013 14 911 524012 4818737 182 40
18:00:51 1/1/2013 1 1 2013 18 663 523014 4818734 184 40
2:00:54 4/28/2009 4 28 2009 2 644 523625 4818736 182 40
10:00:54 3/14/2014 3 14 2014 10 679 521665 4818729 187 40
0:00:53 2/22/2014 2 22 2014 0 918 523925 4818737 182 40
12:00:44 1/18/2013 1 18 2013 12 677 521707 4818730 187 40
16:00:54 1/18/2013 1 18 2013 16 677 521711 4818730 187 40
2:00:57 2/24/2012 2 24 2012 2 663 523021 4818734 184 40
8:00:47 3/27/2009 3 27 2009 8 648 522018 4818731 186 40
0:00:49 12/7/2011 12 7 2011 0 658 524724 4818740 78 40
6:00:53 3/9/2014 3 9 2014       6       908     524402  4818739 123     39
18:00:53        2/20/2011       2       20      2011    18      642     523565  4818736 183     40
8:00:50 2/13/2009       2       13      2009    8       637     525429  4818743 81      40
2:00:55 3/2/2013        3       2       2013    2       663     524165  4818738 123     39
2:00:53 12/26/2010      12      26      2010    2       650     523593  4818736 183     40
10:01:47        1/8/2011        1       8       2011    10      642     524204  4818739 123     39
6:00:47 2/3/2011        2       3       2011    6       655     522124  4818732 186     40



0:00:54 3/19/2009       3       19      2009    0       639     521411  4818729 188     40
16:01:18        12/19/2010      12      19      2010    16      638     523405  4818736 183     40
10:00:27        2/11/2014       2       11      2014    10      908     524075  4818738 123     39
18:00:44        12/27/2008      12      27      2008    18      637     523996  4818738 182     40
8:01:49 3/5/2010        3       5       2010    8       647     525422  4818743 81      40
0:00:27 1/23/2012       1       23      2012    0       666     523420  4818736 183     40
18:00:54        3/9/2012        3       9       2012    18      665     521240  4818729 188     40
4:00:13 2/13/2009       2       13      2009    4       637     525431  4818744 81      40
14:00:47        1/29/2009       1       29      2009    14      637     524908  4818742 79      40
0:00:42 1/27/2010       1       27      2010    0       640     521497  4818730 188     40
4:00:53 1/6/2014        1       6       2014    4       911     525355  4818744 81      40
0:01:00 12/9/2013       12      9       2013    0       907     525214  4818743 81      40
8:00:57 3/7/2014        3       7       2014    8       913     526174  4818747 77      40
8:00:56 2/15/2014       2       15      2014    8       918     526469  4818748 76      40
18:00:23        3/15/2009       3       15      2009    18      633     523449  4818737 183     40
6:00:23 4/13/2014       4       13      2014    6       909     525552  4818744 81      40
10:00:49        3/16/2010       3       16      2010    10      641     521558  4818731 188     40
18:00:53        4/19/2011       4       19      2011    18      650     524565  4818741 78      40
14:00:41        3/9/2012        3       9       2012    14      658     522329  4818733 186     40
2:00:37 12/27/2009      12      27      2009    2       633     520907  4818729 189     40
16:00:49        2/23/2014       2       23      2014    16      907     523703  4818738 182     40
6:00:47 2/13/2009       2       13      2009    6       637     525432  4818744 81      40
8:00:15 12/6/2010       12      6       2010    8       638     522370  4818734 186     40
14:00:54        12/19/2010      12      19      2010    14      638     523410  4818737 183     40
4:00:53 4/5/2010        4       5       2010    4       647     520852  4818729 189     40
2:00:42 1/2/2013        1       2       2013    2       663     523018  4818736 184     40
22:01:12        1/26/2010       1       26      2010    22      640     521487  4818731 188     40
0:00:42 12/9/2013       12      9       2013    0       911     525368  4818745 81      40
4:00:54 1/14/2011       1       14      2011    4       655     523422  4818738 183     40
6:00:54 4/20/2014       4       20      2014    6       914     522270  4818734 186     40
0:00:56 4/13/2012       4       13      2012    0       671     524350  4818741 123     39
14:00:50        12/25/2013      12      25      2013    14      908     521488  4818731 188     40
14:00:54        12/26/2008      12      26      2008    14      633     524106  4818740 123     39
16:00:12        2/14/2010       2       14      2010    16      643     523932  4818739 182     40
18:00:54        1/14/2011       1       14      2011    18      647     523196  4818737 184     40
14:01:22        1/8/2011        1       8       2011    14      639     524172  4818740 123     39
16:00:54        12/31/2010      12      31      2010    16      650     522900  4818736 184     40
6:00:48 4/1/2010        4       1       2010    6       652     525432  4818745 81      40
12:00:59        3/27/2012       3       27      2012    12      670     522288  4818734 186     40
0:00:47 1/9/2014        1       9       2014    0       907     522927  4818736 184     40
12:00:56        3/14/2009       3       14      2009    12      638     521862  4818733 187     40
20:00:56        1/13/2013       1       13      2013    20      665     521235  4818731 188     40
0:00:23 12/9/2012       12      9       2012    0       675     524825  4818743 79      40
6:00:56 1/8/2014        1       8       2014    6       911     525117  4818745 79      40
12:00:49        2/24/2010       2       24      2010    12      647     524542  4818742 78      40
4:00:54 2/6/2011        2       6       2011    4       654     524002  4818741 182     40
22:00:20        3/18/2009       3       18      2009    22      639     521421  4818732 188     40
22:00:54        11/26/2010      11      26      2010    22      638     523945  4818740 182     40
2:00:43 12/28/2008      12      28      2008    2       637     524001  4818741 182     40
12:00:43        3/31/2011       3       31      2011    12      801     521797  4818733 187     40
18:01:12        4/2/2008        4       2       2008    18      637     523557  4818739 183     40
8:00:54 12/24/2010      12      24      2010    8       646     523459  4818739 183     40
22:00:23        4/6/2009        4       6       2009    22      644     521747  4818733 187     40
0:02:23 1/2/2013        1       2       2013    0       663     523016  4818738 184     40



18:01:04        4/4/2011        4       4       2011    18      667     525892  4818748 80      40
4:00:56 12/15/2012      12      15      2012    4       665     525451  4818747 81      40
14:00:47        2/9/2011        2       9       2011    14      654     522245  4818735 186     40
4:00:26 1/4/2011        1       4       2011    4       642     525582  4818747 81      40
6:00:41 4/3/2012        4       3       2012    6       676     524988  4818745 79      40
18:00:53        11/21/2010      11      21      2010    18      643     523211  4818739 183     40
18:00:17        12/18/2009      12      18      2009    18      646     524471  4818743 78      40
16:00:45        1/12/2012       1       12      2012    16      663     523933  4818741 182     40
8:00:55 1/21/2012       1       21      2012    8       663     523405  4818740 183     40
14:00:42        3/31/2012       3       31      2012    14      681     521369  4818733 188     40
4:00:31 12/28/2008      12      28      2008    4       637     523996  4818742 182     40
4:02:16 12/6/2011       12      6       2011    4       801     524364  4818743 123     39
16:00:24        12/31/2008      12      31      2008    16      634     523974  4818742 182     40
10:01:17        12/30/2013      12      30      2013    10      908     523926  4818742 182     40
18:00:53        11/21/2010      11      21      2010    18      647     523403  4818740 183     40
18:01:08        4/6/2012        4       6       2012    18      673     526315  4818751 77      40
22:00:54        4/7/2014        4       7       2014    22      679     520904  4818732 189     40
12:03:00        12/19/2010      12      19      2010    12      638     523404  4818740 183     40
10:00:50        12/12/2010      12      12      2010    10      801     521523  4818734 188     40
10:01:17        2/17/2009       2       17      2009    10      632     525826  4818749 80      40
16:00:37        1/30/2011       1       30      2011    16      639     523543  4818741 183     40
14:00:42        1/31/2013       1       31      2013    14      663     523764  4818742 182     40
10:00:46        12/31/2010      12      31      2010    10      646     522156  4818736 186     40
18:01:11        3/31/2011       3       31      2011    18      664     524516  4818744 78      40
2:00:56 3/18/2010       3       18      2010    2       638     521047  4818733 189     40
18:00:40        12/11/2010      12      11      2010    18      650     525456  4818748 81      40
18:00:54        4/14/2010       4       14      2010    18      640     524966  4818746 79      40
0:00:56 3/23/2011       3       23      2011    0       664     523406  4818741 183     40
20:00:47        1/22/2012       1       22      2012    20      666     523414  4818741 183     40
14:00:49        3/5/2013        3       5       2013    14      677     522055  4818736 186     40
8:00:49 2/3/2011        2       3       2011    8       655     522120  4818736 186     40
12:01:12        12/31/2010      12      31      2010    12      646     522160  4818736 186     40
12:00:48        1/3/2009        1       3       2009    12      634     524051  4818743 123     39
18:00:47        3/3/2012        3       3       2012    18      666     523059  4818739 184     40
0:00:22 12/28/2008      12      28      2008    0       637     524003  4818743 182     40
4:00:53 1/20/2013       1       20      2013    4       677     520682  4818732 190     17
4:00:23 4/16/2011       4       16      2011    4       650     524824  4818746 79      40
2:00:53 12/14/2013      12      14      2013    2       908     525416  4818748 81      40
14:00:25        1/1/2014        1       1       2014    14      911     524261  4818744 123     39
2:00:47 3/6/2013        3       6       2013    2       663     521253  4818734 188     40
14:00:48        5/1/2009        5       1       2009    14      634     521730  4818736 187     40
18:00:36        2/2/2011        2       2       2011    18      657     521815  4818736 187     40
22:00:53        1/7/2011        1       7       2011    22      647     524429  4818745 78      40
0:01:12 4/12/2009       4       12      2009    0       639     526349  4818752 77      40
10:01:10        2/10/2014       2       10      2014    10      918     524605  4818746 78      40
18:00:38        3/31/2012       3       31      2012    18      681     521396  4818735 188     40
4:00:53 5/1/2011        5       1       2011    4       665     524594  4818746 78      40
4:00:23 4/3/2012        4       3       2012    4       676     524990  4818747 79      40
16:00:57        11/30/2010      11      30      2010    16      638     520879  4818733 189     40
16:00:42        1/20/2011       1       20      2011    16      642     524883  4818747 79      40
2:00:33 1/9/2014        1       9       2014    2       907     522947  4818740 184     40
2:00:47 2/26/2014       2       26      2014    2       907     525718  4818750 80      40
18:00:30        3/19/2011       3       19      2011    18      667     523252  4818741 183     40
2:00:42 12/8/2011       12      8       2011    2       659     524052  4818744 123     39



18:00:58        2/22/2010       2       22      2010    18      643     525334  4818749 81      40
2:00:54 2/10/2011       2       10      2011    2       646     522916  4818740 184     40
2:00:35 2/12/2010       2       12      2010    2       638     523179  4818741 184     40
14:00:41        2/6/2011        2       6       2011    14      657     523719  4818743 182     40
12:01:20        12/30/2013      12      30      2013    12      908     523918  4818744 182     40
8:00:54 12/19/2013      12      19      2013    8       911     525782  4818751 80      40
6:00:43 1/21/2014       1       21      2014    6       908     523658  4818743 182     40
16:00:48        3/31/2012       3       31      2012    16      681     521398  4818735 188     40
18:00:49        3/17/2010       3       17      2010    18      651     523192  4818741 184     40
12:00:30        2/7/2010        2       7       2010    12      633     524679  4818747 78      40
2:00:55 3/18/2009       3       18      2009    2       645     523231  4818742 183     40
6:00:49 1/23/2012       1       23      2012    6       663     523984  4818744 182     40
18:00:21        4/17/2012       4       17      2012    18      677     524349  4818746 123     39
22:00:43        4/10/2009       4       10      2009    22      645     525988  4818752 80      40
22:00:54        2/27/2013       2       27      2013    22      665     523173  4818742 184     40
18:00:49        2/14/2010       2       14      2010    18      638     523657  4818743 182     40
16:00:48        3/15/2009       3       15      2009    16      633     523453  4818743 183     40
18:00:53        1/18/2011       1       18      2011    18      641     522111  4818738 186     40
2:00:43 1/12/2011       1       12      2011    2       655     522187  4818739 186     40
10:00:43        2/7/2010        2       7       2010    10      633     524681  4818747 78      40
18:00:54        4/29/2009       4       29      2009    18      646     520958  4818735 189     40
12:00:54        1/18/2013       1       18      2013    12      679     521707  4818737 187     40
2:00:55 4/5/2009        4       5       2009    2       637     521312  4818736 188     40
0:01:13 1/9/2014        1       9       2014    0       917     522934  4818741 184     40
14:00:54        12/31/2010      12      31      2010    14      650     522901  4818741 184     40
16:00:54        1/20/2013       1       20      2013    16      677     521730  4818737 187     40
8:00:53 2/24/2011       2       24      2011    8       654     522111  4818739 186     40
18:00:38        4/29/2011       4       29      2011    18      665     521357  4818736 188     40
14:00:41        2/11/2009       2       11      2009    14      633     525342  4818750 81      40
16:00:49        12/23/2008      12      23      2008    16      635     524360  4818747 123     39
18:00:51        3/22/2013       3       22      2013    18      658     520906  4818735 189     40
10:01:18        3/5/2009        3       5       2009    10      633     521888  4818738 187     40
10:00:55        3/17/2008       3       17      2008    10      632     524234  4818746 123     39
8:02:26 4/5/2010        4       5       2010    8       647     521572  4818737 188     40
0:00:56 12/24/2010      12      24      2010    0       646     523414  4818743 183     40
2:00:52 2/22/2014       2       22      2014    2       918     523637  4818744 182     40
0:01:24 1/22/2014       1       22      2014    0       916     523988  4818746 182     40
18:00:42        3/1/2010        3       1       2010    18      639     523160  4818743 184     40
16:00:10        2/9/2010        2       9       2010    16      646     522107  4818739 186     40
20:00:52        2/20/2013       2       20      2013    20      679     521361  4818737 188     40
12:00:53        3/24/2014       3       24      2014    12      914     522256  4818740 186     40
6:00:36 11/19/2013      11      19      2013    6       907     524142  4818746 123     39
22:00:36        4/7/2008        4       7       2008    22      637     523099  4818743 184     40
12:00:53        2/2/2011        2       2       2011    12      657     522018  4818739 186     40
16:00:53        3/26/2012       3       26      2012    16      677     522027  4818739 186     40
12:00:44        5/1/2009        5       1       2009    12      634     521730  4818739 187     40
18:00:53        1/12/2013       1       12      2013    18      663     523501  4818745 183     40
2:00:41 12/7/2011       12      7       2011    2       658     524588  4818748 78      40
18:00:45        3/22/2011       3       22      2011    18      664     523409  4818744 183     40
0:00:55 4/17/2009       4       17      2009    0       640     525499  4818752 81      40
4:00:48 4/3/2012        4       3       2012    4       657     520902  4818736 189     40
18:00:57        4/5/2009        4       5       2009    18      639     525251  4818751 81      40
22:01:02        4/16/2009       4       16      2009    22      640     525506  4818752 81      40
16:00:54        12/22/2008      12      22      2008    16      633     524317  4818748 123     39



2:00:56 12/12/2010      12      12      2010    2       638     523962  4818747 182     40
8:00:15 12/27/2008      12      27      2008    8       634     523941  4818747 182     40
4:00:30 3/22/2011       3       22      2011    4       662     524938  4818750 79      40
22:00:47        12/28/2013      12      28      2013    22      908     523380  4818745 183     40
16:00:54        4/7/2012        4       7       2012    16      676     525965  4818754 80      40
14:00:54        2/14/2010       2       14      2010    14      643     523943  4818747 182     40
6:00:31 3/8/2013        3       8       2013    6       663     523968  4818747 182     40
12:00:55        1/10/2013       1       10      2013    12      675     524011  4818747 182     40
10:00:42        1/4/2014        1       4       2014    10      911     524528  4818749 78      40
18:00:53        4/13/2009       4       13      2009    18      642     526862  4818758 74      40
8:00:47 3/12/2009       3       12      2009    8       639     521771  4818740 187     40
4:00:55 4/15/2011       4       15      2011    4       663     524985  4818751 79      40
16:00:19        1/24/2009       1       24      2009    16      632     521841  4818740 187     40
14:00:26        2/25/2013       2       25      2013    14      658     522164  4818741 186     40
12:00:30        2/24/2010       2       24      2010    12      643     524487  4818749 78      40
14:00:48        1/1/2013        1       1       2013    14      665     521927  4818740 187     40
12:00:43        4/7/2012        4       7       2012    12      666     526175  4818756 77      40
20:01:18        1/19/2013       1       19      2013    20      677     520725  4818737 190     17
2:00:40 2/3/2011        2       3       2011    2       655     522176  4818741 186     40
16:00:44        2/22/2012       2       22      2012    16      658     522289  4818742 186     40
12:00:53        2/12/2009       2       12      2009    12      634     525388  4818753 81      40
16:00:24        2/15/2010       2       15      2010    16      639     524056  4818748 123     39
10:00:54        4/7/2013        4       7       2013    10      677     524538  4818750 78      40
0:00:49 12/16/2008      12      16      2008    0       637     525134  4818752 79      40
18:00:50        3/17/2009       3       17      2009    18      643     523155  4818745 184     40
18:00:42        2/3/2010        2       3       2010    18      640     523522  4818746 183     40
2:00:42 1/5/2010        1       5       2010    2       647     520933  4818738 189     40
18:00:31        11/26/2010      11      26      2010    18      655     523119  4818745 184     40
6:00:47 4/3/2012        4       3       2012    6       657     520899  4818738 189     40
16:00:42        4/5/2011        4       5       2011    16      654     526364  4818757 77      40
2:01:12 3/2/2014        3       2       2014    2       679     521901  4818741 187     40
6:00:53 12/12/2010      12      12      2010    6       655     523950  4818748 182     40
0:00:53 2/24/2010       2       24      2010    0       639     523464  4818746 183     40
18:00:56        3/31/2010       3       31      2010    18      638     524542  4818750 78      40
14:01:11        3/23/2010       3       23      2010    14      643     521699  4818740 187     40
14:01:05        2/16/2014       2       16      2014    14      909     521600  4818740 187     40
6:00:43 12/28/2008      12      28      2008    6       637     523999  4818748 182     40
16:00:53        2/6/2012        2       6       2012    16      663     524763  4818751 78      40
4:00:41 3/8/2013        3       8       2013    4       663     523960  4818748 182     40
0:00:56 12/31/2012      12      31      2012    0       675     523960  4818748 182     40
16:00:25        1/20/2013       1       20      2013    16      680     521891  4818741 187     40
0:00:49 2/28/2013       2       28      2013    0       665     523171  4818746 184     40
22:00:54        1/20/2010       1       20      2010    22      644     525598  4818754 81      40
12:00:56        2/5/2014        2       5       2014    12      916     524552  4818751 78      40
8:00:42 3/25/2008       3       25      2008    8       633     523916  4818748 182     40
10:00:41        1/12/2009       1       12      2009    10      635     523797  4818748 182     40
2:00:20 1/12/2011       1       12      2011    2       639     522125  4818743 186     40
4:00:56 1/19/2014       1       19      2014    4       909     524058  4818749 123     39
10:00:24        4/9/2009        4       9       2009    10      633     522332  4818743 186     40
18:00:53        2/23/2010       2       23      2010    18      633     523635  4818748 182     40
0:00:24 12/28/2012      12      28      2012    0       658     521663  4818741 187     40
6:00:55 2/27/2010       2       27      2010    6       643     525191  4818754 79      40
18:00:47        3/10/2010       3       10      2010    18      641     521842  4818742 187     40
0:00:56 1/12/2011       1       12      2011    0       639     522121  4818743 186     40



16:00:19        3/7/2009        3       7       2009    16      637     523472  4818748 183     40
4:00:53 4/28/2009       4       28      2009    4       644     524063  4818750 123     39
16:00:44        1/4/2009        1       4       2009    16      633     522121  4818743 186     40
6:00:54 1/12/2011       1       12      2011    6       639     522124  4818743 186     40
12:00:28        2/12/2010       2       12      2010    12      647     524416  4818751 78      40
4:00:56 1/12/2011       1       12      2011    4       639     522122  4818743 186     40
16:00:53        3/29/2011       3       29      2011    16      655     521677  4818742 187     40
2:00:47 1/16/2014       1       16      2014    2       679     524078  4818750 123     39
4:01:50 2/12/2010       2       12      2010    4       638     523177  4818747 184     40
10:32:44        4/9/2013        4       9       2013    10      657     522038  4818743 186     40
8:00:50 1/8/2011        1       8       2011    8       650     522256  4818744 186     40
10:00:55        3/13/2009       3       13      2009    10      633     521657  4818742 187     40
4:00:47 11/21/2010      11      21      2010    4       641     524331  4818751 123     39
4:01:32 1/16/2014       1       16      2014    4       679     523981  4818750 182     40
14:00:43        1/20/2010       1       20      2010    14      643     524301  4818751 123     39
18:00:54        2/16/2010       2       16      2010    18      639     523410  4818748 183     40
12:00:54        3/11/2014       3       11      2014    12      914     522156  4818744 186     40
18:00:52        3/23/2011       3       23      2011    18      654     521284  4818741 188     40
4:00:22 3/12/2014       3       12      2014    4       918     524949  4818754 79      40
18:00:53        3/28/2011       3       28      2011    18      650     521437  4818742 188     40
12:01:24        1/12/2011       1       12      2011    12      654     524355  4818752 123     39
14:01:19        1/30/2014       1       30      2014    14      916     523898  4818750 182     40
16:00:48        2/23/2010       2       23      2010    16      639     525980  4818758 80      40
10:00:51        2/4/2012        2       4       2012    10      663     524489  4818752 78      40
22:00:53        12/6/2010       12      6       2010    22      639     525431  4818756 81      40
4:00:56 1/9/2014        1       9       2014    4       907     522979  4818747 184     40
10:00:47        12/27/2012      12      27      2012    10      679     522237  4818745 186     40
0:00:54 2/12/2010       2       12      2010    0       638     523189  4818748 184     40
4:00:44 3/31/2008       3       31      2008    4       633     523955  4818751 182     40
22:00:42        12/5/2011       12      5       2011    22      801     524578  4818753 78      40
2:01:24 2/16/2014       2       16      2014    2       916     521128  4818741 189     40
18:00:53        12/30/2012      12      30      2012    18      675     523970  4818751 182     40
2:00:21 3/27/2008       3       27      2008    2       635     522896  4818747 184     40
14:00:37        12/30/2013      12      30      2013    14      908     523914  4818751 182     40
12:00:42        1/25/2014       1       25      2014    12      909     521882  4818744 187     40
8:01:21 2/14/2011       2       14      2011    8       642     524646  4818754 78      40
18:00:36        3/19/2011       3       19      2011    18      664     523171  4818748 184     40
2:00:44 1/19/2014       1       19      2014    2       909     524053  4818752 123     39
12:00:21        3/24/2010       3       24      2010    12      647     521013  4818741 189     40
18:00:54        3/16/2009       3       16      2009    18      645     523567  4818750 183     40
22:00:42        2/9/2011        2       9       2011    22      646     523013  4818748 184     40
16:00:47        12/28/2009      12      28      2009    16      647     521406  4818743 188     40
18:00:43        12/14/2011      12      14      2011    18      659     524509  4818753 78      40
12:02:24        1/8/2014 1 8 2014 12 909 525624 4818757 80 40
18:00:54 3/19/2009 3 19 2009 18 646 523039 4818748 184 40
10:00:47 1/20/2010 1 20 2010 10 643 524309 4818753 123 39
18:00:49 1/22/2014 1 22 2014 18 907 524085 4818752 123 39
14:00:38 1/30/2013 1 30 2013 14 680 521895 4818745 187 40
22:00:54 12/2/2010 12 2 2010 22 642 526914 4818763 74 40
14:00:54 1/15/2009 1 15 2009 14 634 524012 4818752 182 40
6:00:48 4/15/2011 4 15 2011 6 663 524983 4818755 79 40
14:00:53 1/7/2013 1 7 2013 14 677 521664 4818744 187 40
2:00:41 2/11/2010 2 11 2010 2 638 522945 4818748 184 40
16:00:53 3/3/2010 3 3 2010 16 643 524884 4818755 79 40



14:00:51 2/2/2010 2 2 2010 14 640 523954 4818752 182 40
14:00:55 1/18/2013 1 18 2013 14 677 521710 4818744 187 40
0:00:42 3/26/2014 3 26 2014 0 918 526241 4818760 77 40
12:00:53 3/12/2014 3 12 2014 12 914 521804 4818745 187 40
22:00:42 3/22/2008 3 22 2008 22 637 522926 4818748 184 40
14:00:25 1/24/2009 1 24 2009 14 632 521855 4818745 187 40
4:00:47 1/8/2014 1 8 2014 4 911 525098 4818756 79 40
20:00:54 1/1/2013 1 1 2013 20 663 523037 4818749 184 40
6:00:32 1/11/2011 1 11 2011 6 639 524496 4818754 78 40
10:00:54 2/7/2014 2 7 2014 10 916 524564 4818755 78 40
0:00:54 12/12/2010 12 12 2010 0 638 523964 4818752 182 40
18:00:53 1/31/2010 1 31 2010 18 638 522035 4818746 186 40
14:00:21 1/2/2012 1 2 2012 14 658 521605 4818745 187 40
18:00:53 4/6/2011 4 6 2011 18 661 525603 4818759 81 40
6:01:43 4/2/2011 4 2 2011 6 650 522340 4818747 186 40
18:00:53 2/20/2011 2 20 2011 18 642 523530 4818751 183 40
2:00:49 1/1/2013 1 1 2013 2 674 522123 4818746 186 40
20:00:47 2/26/2014 2 26 2014 20 908 525340 4818758 81 40
6:00:53 3/12/2014 3 12 2014 6 918 524967 4818756 79 40
12:00:57 1/20/2010 1 20 2010 12 643 524308 4818754 123 39
4:00:41 1/21/2009 1 21 2009 4 633 521217 4818744 188 40
10:00:44 1/15/2009 1 15 2009 10 634 524012 4818753 182 40
6:00:47 1/19/2014 1 19 2014 6 909 524058 4818753 123 39
6:00:26 12/12/2010 12 12 2010 6 638 523910 4818753 182 40
12:00:53 2/14/2010 2 14 2010 12 640 523925 4818753 182 40
6:00:55 2/12/2010 2 12 2010 6 638 523190 4818750 184 40
2:00:42 2/15/2010 2 15 2010 2 638 523325 4818751 183 40
0:00:25 1/21/2012 1 21 2012 0 663 523529 4818752 183 40
14:00:48 12/9/2011 12 9 2011 14 655 520858 4818743 189 40
2:00:48 2/23/2010 2 23 2010 2 633 525308 4818758 81 40
16:00:48 3/23/2011 3 23 2011 16 659 522052 4818747 186 40
22:00:42 3/20/2009 3 20 2009 22 638 521606 4818745 187 40
14:00:41 1/21/2011 1 21 2011 14 650 524076 4818754 123 39
22:00:21 1/20/2009 1 20 2009 22 633 521219 4818744 188 40
12:00:42 2/2/2010 2 2 2010 12 640 523948 4818753 182 40
18:00:42 1/19/2009 1 19 2009 18 633 521223 4818744 188 40
0:00:21 4/4/2011 4 4 2011 0 661 525516 4818759 81 40
2:00:42 12/31/2012 12 31 2012 2 675 523960 4818754 182 40
8:00:53 1/19/2014 1 19 2014 8 909 524057 4818754 123 39
2:00:31 12/8/2013 12 8 2013 2 907 525574 4818760 81 40
16:00:48 3/29/2011 3 29 2011 16 654 521610 4818746 187 40
12:00:42 1/15/2009 1 15 2009 12 634 524015 4818754 123 39
18:00:53 12/30/2010 12 30 2010 18 646 522198 4818748 186 40
4:00:42 12/7/2011 12 7 2011 4 659 524300 4818755 123 39
18:00:54 12/30/2009 12 30 2009 18 644 522376 4818748 186 40
6:00:50 3/24/2008 3 24 2008 6 633 523289 4818752 183 40
18:00:41 12/8/2010 12 8 2010 18 641 523965 4818754 182 40
22:00:41 2/7/2011 2 7 2011 22 655 523405 4818752 183 40
10:00:55 1/13/2012 1 13 2012 10 663 525850 4818761 80 40
12:00:41 4/8/2009 4 8 2009 12 646 522123 4818748 186 40
22:00:48 4/12/2013 4 12 2013 22 658 521589 4818746 188 40
2:00:26 12/7/2011 12 7 2011 2 659 524310 4818755 123 39
12:00:47 2/16/2009 2 16 2009 12 632 525779 4818761 80 40
18:00:56 2/2/2011 2 2 2011 18 647 521728 4818747 187 40



4:00:30 12/8/2011 12 8 2011 4 659 524082 4818755 123 39
22:00:53 12/25/2008 12 25 2008 22 637 525013 4818758 79 40
8:00:41 12/1/2010 12 1 2010 8 646 523579 4818753 183 40
0:00:36 1/16/2014 1 16 2014 0 679 524074 4818755 123 39
8:00:44 1/21/2009 1 21 2009 8 633 521218 4818745 188 40
0:01:18 3/15/2014 3 15 2014 0 913 526973 4818766 74 40
18:01:14 1/8/2014 1 8 2014 18 679 523709 4818754 182 40
6:00:53 3/23/2010 3 23 2010 6 646 521038 4818745 189 40
8:00:42 1/25/2012 1 25 2012 8 663 522955 4818751 184 40
18:00:42 2/6/2014 2 6 2014 18 908 523566 4818753 183 40
2:00:53 12/12/2010 12 12 2010 2 655 523967 4818755 182 40
0:00:53 2/10/2011 2 10 2011 0 646 523014 4818751 184 40
8:00:36 3/14/2014 3 14 2014 8 909 522333 4818749 186 40
2:01:03 2/28/2013 2 28 2013 2 665 523173 4818752 184 40
14:00:16 2/3/2012 2 3 2012 14 663 524547 4818757 78 40
2:00:34 2/10/2010 2 10 2010 2 640 522899 4818751 184 40
4:00:48 12/12/2010 12 12 2010 4 638 523911 4818754 182 40
2:00:43 3/12/2014 3 12 2014 2 918 524912 4818758 79 40
18:00:48 1/20/2009 1 20 2009 18 633 521216 4818746 188 40
14:00:42 2/22/2012 2 22 2012 14 658 522210 4818749 186 40
4:00:52 2/14/2011 2 14 2011 4 639 524225 4818756 123 39
6:00:53 2/6/2011 2 6 2011 6 654 523995 4818755 182 40
2:00:48 1/19/2009 1 19 2009 2 633 521231 4818746 188 40
16:00:51 2/12/2010 2 12 2010 16 643 524325 4818756 123 39
22:00:54 1/18/2009 1 18 2009 22 633 521231 4818746 188 40
8:01:11 1/4/2011 1 4 2011 8 642 525530 4818761 81 40
18:00:54 1/18/2013 1 18 2013 18 677 521460 4818747 188 40
0:00:47 1/19/2014 1 19 2014 0 909 523893 4818755 182 40
18:00:56 11/30/2010 11 30 2010 18 646 521045 4818745 189 40
12:00:47 12/21/2008 12 21 2008 12 633 525636 4818761 80 40
22:00:39 3/24/2011 3 24 2011 22 668 525967 4818763 80 40
20:00:47 4/9/2014 4 9 2014 20 908 526902 4818766 74 40
22:00:42 1/18/2014 1 18 2014 22 909 523893 4818755 182 40
18:00:30 2/23/2010 2 23 2010 18 646 523500 4818754 183 40
18:00:54 2/11/2010 2 11 2010 18 633 523221 4818753 183 40
18:00:53 12/25/2013 12 25 2013 18 911 523507 4818754 183 40
4:00:55 3/23/2010 3 23 2010 4 646 521041 4818746 189 40
2:00:48 1/2/2014 1 2 2014 2 911 523521 4818754 183 40
22:00:27 3/20/2009 3 20 2009 22 639 523157 4818753 184 40
6:00:54 1/4/2011 1 4 2011 6 642 525530 4818762 81 40
10:00:56 3/13/2009 3 13 2009 10 640 521737 4818748 187 40
4:00:38 12/14/2013 12 14 2013 4 908 525412 4818761 81 40
12:00:54 3/26/2013 3 26 2013 12 677 521567 4818748 188 40
14:00:56 1/17/2009 1 17 2009 14 632 521907 4818749 187 40
2:00:43 3/23/2009 3 23 2009 2 646 523042 4818753 184 40
10:00:57 1/24/2010 1 24 2010 10 644 525633 4818762 80 40
4:00:47 3/9/2014 3 9 2014 4 908 524640 4818758 78 40
4:00:54 12/7/2010 12 7 2010 4 638 523893 4818756 182 40
18:00:33 2/27/2011 2 27 2011 18 646 523221 4818753 183 40
12:01:27 12/19/2012 12 19 2012 12 675 524332 4818757 123 39
12:00:16 3/23/2010 3 23 2010 12 654 521552 4818748 188 40
8:00:23 3/18/2009 3 18 2009 8 633 521911 4818749 187 40
18:00:48 2/12/2011 2 12 2011 18 639 525642 4818762 80 40
18:00:41 3/13/2011 3 13 2011 18 650 523233 4818754 183 40



6:00:49 1/20/2013 1 20 2013 6 677 520714 4818745 190 17
8:01:12 1/22/2014 1 22 2014 8 916 523931 4818756 182 40
12:00:56 2/12/2010 2 12 2010 12 643 524324 4818758 123 39
10:00:56 2/12/2010 2 12 2010 10 647 524429 4818758 78 40
10:00:43 12/29/2012 12 29 2012 10 663 522230 4818750 186 40
6:00:15 12/15/2012 12 15 2012 6 665 525457 4818762 81 40
12:00:55 2/22/2010 2 22 2010 12 647 525868 4818764 80 40
22:00:42 3/22/2011 3 22 2011 22 666 523390 4818755 183 40
20:00:24 2/27/2014 2 27 2014 20 918 524962 4818760 79 40
8:00:54 12/12/2010 12 12 2010 8 653 523613 4818755 182 40
6:00:55 2/14/2011 2 14 2011 6 639 524204 4818758 123 39
2:00:24 3/19/2011 3 19 2011 2 660 522375 4818751 186 40
14:00:24 3/23/2011 3 23 2011 14 659 522037 4818750 186 40
4:00:54 1/19/2009 1 19 2009 4 633 521224 4818748 188 40
16:00:47 2/2/2010 2 2 2010 16 640 523950 4818757 182 40
16:00:48 2/24/2012 2 24 2012 16 663 523383 4818755 183 40
6:00:23 12/9/2011 12 9 2011 6 659 524245 4818758 123 39
14:00:48 2/13/2010 2 13 2010 14 643 524248 4818758 123 39
6:00:54 12/7/2010 12 7 2010 6 638 523897 4818757 182 40
2:00:29 1/9/2014 1 9 2014 2 917 522922 4818753 184 40
12:00:23 2/21/2011 2 21 2011 12 655 521660 4818749 187 40
4:00:55 1/24/2014 1 24 2014 4 679 523060 4818754 184 40
18:00:49 4/15/2011 4 15 2011 18 661 520946 4818747 189 40
14:00:54 2/6/2012 2 6 2012 14 663 524716 4818760 78 40
6:00:36 1/20/2009 1 20 2009 6 633 521209 4818748 188 40
10:00:47 3/14/2009 3 14 2009 10 638 521858 4818750 187 40
6:00:41 1/21/2009 1 21 2009 6 633 521217 4818748 188 40
4:00:54 1/3/2010 1 3 2010 4 639 525352 4818762 81 40
12:00:54 1/7/2013 1 7 2013 12 677 521663 4818750 187 40
10:00:55 1/12/2014 1 12 2014 10 909 524527 4818759 78 40
16:00:59 3/11/2014 3 11 2014 16 907 522040 4818751 186 40
4:00:54 2/10/2010 2 10 2010 4 640 522927 4818754 184 40
8:00:53 1/4/2010 1 4 2010 8 638 524352 4818759 123 39
2:00:54 3/15/2014 3 15 2014 2 913 526958 4818769 74 40
20:01:06 1/1/2014 1 1 2014 20 911 523507 4818756 183 40
14:00:32 4/8/2009 4 8 2009 14 646 522122 4818751 186 40
18:00:48 12/21/2010 12 21 2010 18 646 521682 4818750 187 40
22:00:45 4/10/2010 4 10 2010 22 644 525532 4818764 81 40
0:00:47 12/12/2010 12 12 2010 0 655 523994 4818758 182 40
22:00:43 4/3/2011 4 3 2011 22 661 525513 4818764 81 40
18:01:46 12/30/2012 12 30 2012 18 675 523959 4818758 182 40
10:00:48 2/2/2010 2 2 2010 10 640 523948 4818758 182 40
8:00:48 12/13/2012 12 13 2012 8 665 524382 4818760 123 39
2:00:53 2/22/2010 2 22 2010 2 639 525318 4818763 81 40
14:00:48 1/1/2014 1 1 2014 14 909 523584 4818757 183 40
22:00:47 4/27/2009 4 27 2009 22 644 524243 4818759 123 39
14:00:47 3/5/2012 3 5 2012 14 666 523927 4818758 182 40
20:00:55 3/31/2014 3 31 2014 20 909 520894 4818748 189 40
14:00:16 1/4/2014 1 4 2014 14 911 524558 4818760 78 40
18:00:54 1/20/2009 1 20 2009 18 633 521216 4818749 188 40
10:00:24 1/24/2009 1 24 2009 10 632 521797 4818751 187 40
20:00:48 2/6/2012 2 6 2012 20 663 524120 4818759 123 39
10:00:41 3/31/2010 3 31 2010 10 652 524647 4818761 78 40
6:00:53 2/4/2010 2 4 2010 6 640 524044 4818759 123 39



8:00:44 4/13/2014 4 13 2014 8 909 525527 4818764 81 40
10:00:56 12/19/2012 12 19 2012 10 675 524333 4818760 123 39
22:00:42 3/22/2009 3 22 2009 22 638 524014 4818759 123 39
10:00:23 2/8/2010 2 8 2010 10 643 524056 4818759 123 39
8:00:37 2/4/2010 2 4 2010 8 640 524045 4818759 123 39
18:00:58 2/9/2011 2 9 2011 18 646 523010 4818755 184 40
16:00:48 1/20/2009 1 20 2009 16 633 521211 4818749 188 40
16:00:55 2/14/2010 2 14 2010 16 638 523722 4818758 182 40
0:00:47 3/23/2011 3 23 2011 0 666 523400 4818757 183 40
10:00:54 2/12/2009 2 12 2009 10 633 524897 4818762 79 40
14:00:40 1/2/2014 1 2 2014 14 679 521706 4818751 187 40
22:00:53 3/17/2008 3 17 2008 22 632 522988 4818755 184 40
8:00:54 1/19/2009 1 19 2009 8 633 521220 4818750 188 40
6:00:54 1/4/2010 1 4 2010 6 638 524704 4818761 78 40
6:00:54 2/10/2010 2 10 2010 6 640 522923 4818755 184 40
4:00:54 3/22/2009 3 22 2009 4 633 523328 4818757 183 40
8:00:49 2/1/2013 2 1 2013 8 663 523981 4818759 182 40
8:00:54 4/18/2011 4 18 2011 8 666 524745 4818762 78 40
18:00:54 1/19/2009 1 19 2009 18 633 521218 4818750 188 40
22:02:40 12/30/2010 12 30 2010 22 646 522196 4818753 186 40
0:00:40 4/16/2014 4 16 2014 0 907 525447 4818765 81 40
4:00:55 1/2/2014 1 2 2014 4 911 523527 4818758 183 40
18:00:23 2/22/2013 2 22 2013 18 666 523552 4818758 183 40
12:00:48 1/13/2012 1 13 2012 12 663 525841 4818766 80 40
8:00:43 3/9/2010 3 9 2010 8 647 525804 4818766 80 40
18:00:39 1/13/2011 1 13 2011 18 647 523275 4818757 183 40
18:00:51 2/16/2011 2 16 2011 18 639 524028 4818759 123 39
2:00:15 1/20/2009 1 20 2009 2 633 521216 4818750 188 40
16:00:17 2/13/2010 2 13 2010 16 640 523716 4818758 182 40
8:00:54 2/16/2009 2 16 2009 8 632 525423 4818765 81 40
0:00:53 12/7/2013 12 7 2013 0 917 525541 4818765 81 40
6:00:55 3/8/2010 3 8 2010 6 644 525409 4818765 81 40
6:00:41 1/24/2014 1 24 2014 6 679 523067 4818756 184 40
8:01:12 12/2/2010 12 2 2010 8 653 523520 4818758 183 40
6:00:55 2/28/2013 2 28 2013 6 665 523177 4818757 184 40
0:00:38 1/2/2013 1 2 2013 0 677 521692 4818752 187 40
20:00:29 2/2/2014 2 2 2014 20 907 522977 4818756 184 40
6:00:44 12/8/2013 12 8 2013 6 911 525597 4818766 81 40
18:00:48 2/23/2010 2 23 2010 18 639 523517 4818758 183 40
14:00:50 1/19/2009 1 19 2009 14 632 521876 4818753 187 40
14:00:48 3/7/2009 3 7 2009 14 637 523603 4818758 183 40
16:00:56 2/6/2011 2 6 2011 16 657 523645 4818759 182 40
18:01:04 2/26/2011 2 26 2011 18 801 521233 4818751 188 40
14:00:42 1/20/2013 1 20 2013 14 677 521735 4818752 187 40
18:00:25 1/18/2009 1 18 2009 18 633 521222 4818751 188 40
20:00:42 12/13/2011 12 13 2011 20 658 525573 4818766 81 40
18:00:44 3/20/2009 3 20 2009 18 639 523227 4818757 183 40
14:00:48 12/25/2013 12 25 2013 14 907 522309 4818754 186 40
10:00:53 1/1/2014 1 1 2014 10 909 523589 4818759 183 40
22:00:43 12/28/2013 12 28 2013 22 911 523510 4818758 183 40
8:00:45 1/24/2014 1 24 2014 8 679 523058 4818757 184 40
20:00:47 4/19/2013 4 19 2013 20 658 524495 4818762 78 40
4:00:53 1/20/2009 1 20 2009 4 633 521212 4818751 188 40
12:00:31 1/25/2014 1 25 2014 12 907 521934 4818753 187 40



20:00:55 12/11/2013 12 11 2013 20 911 524283 4818761 123 39
2:00:53 4/23/2011 4 23 2011 2 664 520868 4818750 189 40
2:00:26 1/21/2009 1 21 2009 2 633 521212 4818751 188 40
20:00:47 4/2/2014 4 2 2014 20 913 524139 4818761 123 39
8:00:53 1/20/2009 1 20 2009 8 633 521218 4818751 188 40
18:00:50 1/4/2014 1 4 2014 18 909 523798 4818760 182 40
6:00:43 3/31/2014 3 31 2014 6 916 523193 4818758 184 40
6:01:53 2/24/2011 2 24 2011 6 646 523165 4818758 184 40
6:00:21 3/29/2011 3 29 2011 6 662 524579 4818763 78 40
4:00:24 1/14/2013 1 14 2013 4 665 521267 4818752 188 40
22:00:48 1/1/2014 1 1 2014 22 911 523521 4818759 183 40
18:00:56 12/7/2010 12 7 2010 18 801 524588 4818763 78 40
18:00:55 4/11/2010 4 11 2010 18 639 523109 4818758 184 40
22:00:15 2/1/2013 2 1 2013 22 679 523321 4818759 183 40
22:00:54 12/30/2012 12 30 2012 22 675 523949 4818761 182 40
14:00:42 2/12/2010 2 12 2010 14 643 524325 4818762 123 39
16:00:17 2/11/2010 2 11 2010 16 640 523647 4818760 182 40
8:00:22 4/15/2013 4 15 2013 8 679 521607 4818753 187 40
8:00:54 2/3/2009 2 3 2009 8 633 524204 4818762 123 39
6:00:47 11/27/2010 11 27 2010 6 647 522042 4818754 186 40
0:00:39 2/8/2011 2 8 2011 0 655 523409 4818759 183 40
16:01:12 1/30/2013 1 30 2013 16 680 521898 4818754 187 40
4:00:41 3/23/2009 3 23 2009 4 646 523042 4818758 184 40
18:00:26 4/29/2011 4 29 2011 18 658 525123 4818765 79 40
6:00:41 3/2/2011 3 2 2011 6 638 523306 4818759 183 40
12:00:42 3/11/2009 3 11 2009 12 638 522254 4818755 186 40
2:00:56 4/7/2010 4 7 2010 2 644 524779 4818764 78 40
8:00:53 3/1/2013 3 1 2013 8 666 524072 4818762 123 39
12:00:19 1/11/2010 1 11 2010 12 638 521672 4818754 187 40
6:00:48 1/9/2014 1 9 2014 6 907 523037 4818758 184 40
12:00:55 1/1/2014 1 1 2014 12 909 523586 4818760 183 40
2:00:48 3/23/2011 3 23 2011 2 663 523244 4818759 183 40
6:00:53 4/3/2012 4 3 2012 6 673 525113 4818766 79 40
14:00:55 2/15/2014 2 15 2014 14 908 526603 4818771 76 40
8:00:52 3/8/2010 3 8 2010 8 644 525524 4818767 81 40
8:00:53 4/10/2009 4 10 2009 8 635 522230 4818756 186 40
4:00:54 4/7/2010 4 7 2010 4 644 524774 4818764 78 40
22:00:42 2/11/2010 2 11 2010 22 638 523188 4818759 184 40
14:00:54 2/18/2010 2 18 2010 14 646 523935 4818762 182 40
22:00:35 2/2/2014 2 2 2014 22 907 522980 4818758 184 40
0:00:47 1/2/2014 1 2 2014 0 911 523525 4818760 183 40
14:01:24 12/12/2012 12 12 2012 14 680 519598 4818748 191 40
12:00:42 1/31/2012 1 31 2012 12 658 521636 4818754 187 40
6:00:48 4/29/2013 4 29 2013 6 658 524581 4818764 78 40
16:00:43 2/26/2011 2 26 2011 16 801 521213 4818753 188 40
10:00:45 1/14/2014 1 14 2014 10 671 521984 4818755 187 40
0:01:24 12/6/2011 12 6 2011 0 801 524598 4818764 78 40
4:01:12 1/25/2014 1 25 2014 4 909 523052 4818759 184 40
22:00:42 1/8/2014 1 8 2014 22 908 523055 4818759 184 40
0:00:48 2/2/2013 2 2 2013 0 679 523318 4818760 183 40
8:00:36 4/2/2012 4 2 2012 8 676 525720 4818769 80 40
6:00:54 2/24/2011 2 24 2011 6 638 523047 4818759 184 40
6:00:11 1/20/2013 1 20 2013 6 663 523065 4818759 184 40
10:00:47 4/9/2009 4 9 2009 10 647 522118 4818756 186 40



6:00:48 1/19/2009 1 19 2009 6 633 521220 4818753 188 40
18:01:01 3/17/2008 3 17 2008 18 632 522948 4818759 184 40
0:00:23 3/30/2008 3 30 2008 0 633 523421 4818760 183 40
6:00:48 1/6/2014 1 6 2014 6 911 525352 4818768 81 40
10:00:57 1/7/2013 1 7 2013 10 677 521667 4818755 187 40
8:00:31 11/30/2010 11 30 2010 8 643 524997 4818766 79 40
16:00:41 1/26/2010 1 26 2010 16 638 521710 4818755 187 40
12:00:53 2/18/2010 2 18 2010 12 646 523931 4818763 182 40
18:00:54 2/8/2010 2 8 2010 18 633 525331 4818768 81 40
22:00:42 4/3/2012 4 3 2012 22 658 520920 4818753 189 40
12:00:54 2/24/2010 2 24 2010 12 638 524194 4818764 123 39
10:00:44 4/28/2011 4 28 2011 10 658 526043 4818771 77 40
16:00:54 4/10/2013 4 10 2013 16 677 522095 4818757 186 40
14:00:46 12/24/2010 12 24 2010 14 646 523477 4818761 183 40
12:00:41 1/14/2014 1 14 2014 12 908 521920 4818756 187 40
18:00:55 11/30/2010 11 30 2010 18 655 520884 4818753 189 40
12:00:45 2/26/2014 2 26 2014 12 909 522310 4818758 186 40
4:00:48 1/15/2009 1 15 2009 4 632 522949 4818760 184 40
18:00:54 3/7/2014 3 7 2014 18 679 521529 4818755 188 40
0:00:54 2/6/2014 2 6 2014 0 908 523489 4818762 183 40
0:00:41 12/9/2012 12 9 2012 0 677 524626 4818766 78 40
4:00:48 2/2/2010 2 2 2010 4 638 523176 4818761 184 40
4:01:02 2/28/2013 2 28 2013 4 665 523179 4818761 184 40
12:00:44 1/27/2010 1 27 2010 12 640 521643 4818756 187 40
0:00:36 4/1/2012 4 1 2012 0 681 521022 4818754 189 40
10:01:00 2/7/2014 2 7 2014 10 907 524500 4818766 78 40
12:00:50 12/29/2012 12 29 2012 12 663 522211 4818758 186 40
18:00:44 4/5/2012 4 5 2012 18 658 522373 4818759 186 40
14:01:10 3/27/2012 3 27 2012 14 677 521755 4818757 187 40
18:00:53 4/27/2014 4 27 2014 18 917 523557 4818763 183 40
0:00:53 4/13/2009 4 13 2009 0 644 526100 4818772 77 40
22:00:50 2/3/2013 2 3 2013 22 679 525566 4818770 81 40
14:00:41 1/20/2013 1 20 2013 14 680 521848 4818757 187 40
6:01:42 1/25/2014 1 25 2014 6 909 523065 4818761 184 40
14:00:25 2/23/2010 2 23 2010 14 647 526384 4818773 77 40
12:00:44 3/12/2009 3 12 2009 12 638 521837 4818757 187 40
12:00:44 3/9/2011 3 9 2011 12 801 522280 4818758 186 40
18:00:34 12/11/2010 12 11 2010 18 650 525492 4818770 81 40
16:00:55 12/31/2012 12 31 2012 16 671 521392 4818756 188 40
18:00:47 3/9/2010 3 9 2010 18 643 526141 4818773 77 40
0:00:41 4/23/2010 4 23 2010 0 652 525938 4818772 80 40
18:01:18 1/18/2009 1 18 2009 18 633 521231 4818755 188 40
12:00:15 1/17/2009 1 17 2009 12 632 521917 4818758 187 40
4:00:54 4/3/2012 4 3 2012 4 673 525114 4818769 79 40
0:00:48 2/23/2010 2 23 2010 0 647 525479 4818770 81 40
2:00:57 12/9/2012 12 9 2012 2 675 524724 4818767 78 40
14:00:41 3/26/2014 3 26 2014 14 679 521557 4818757 188 40
8:00:41 1/3/2013 1 3 2013 8 675 523310 4818762 183 40
4:01:12 3/25/2010 3 25 2010 4 640 522364 4818759 186 40
0:00:49 1/20/2009 1 20 2009 0 633 521215 4818755 188 40
8:00:42 12/12/2010 12 12 2010 8 638 523806 4818764 182 40
22:00:48 12/8/2012 12 8 2012 22 677 524609 4818767 78 40
20:00:54 3/25/2014 3 25 2014 20 914 521190 4818755 189 40
6:00:53 4/10/2009 4 10 2009 6 635 522232 4818759 186 40



12:00:54 3/11/2014 3 11 2014 12 679 522246 4818759 186 40
22:00:50 4/28/2014 4 28 2014 22 917 523108 4818762 184 40
8:00:42 12/9/2012 12 9 2012 8 670 524612 4818767 78 40
14:00:53 12/30/2010 12 30 2010 14 646 522308 4818759 186 40
14:00:50 2/14/2014 2 14 2014 14 918 525640 4818771 80 40
6:00:42 3/25/2010 3 25 2010 6 640 522363 4818760 186 40
22:00:41 12/30/2008 12 30 2008 22 633 523044 4818762 184 40
6:00:41 1/27/2013 1 27 2013 6 663 521660 4818757 187 40
14:00:48 12/21/2008 12 21 2008 14 633 525598 4818771 81 40
16:01:20 1/14/2013 1 14 2013 16 677 521818 4818758 187 40
12:00:47 3/10/2014 3 10 2014 12 679 521677 4818757 187 40
8:00:48 12/29/2013 12 29 2013 8 909 522069 4818759 186 40
10:00:56 1/27/2010 1 27 2010 10 640 521635 4818757 187 40
4:00:54 1/3/2013 1 3 2013 4 675 523316 4818763 183 40
8:00:47 1/9/2014 1 9 2014 8 907 523033 4818762 184 40
14:00:44 3/27/2012 3 27 2012 14 658 522228 4818759 186 40
14:01:17 1/1/2011 1 1 2011 14 646 521957 4818759 187 40
12:00:55 1/31/2011 1 31 2011 12 650 524482 4818767 78 40
0:00:48 1/21/2009 1 21 2009 0 633 521207 4818756 188 40
20:00:34 4/14/2012 4 14 2012 20 665 523582 4818764 183 40
2:00:37 1/15/2009 1 15 2009 2 632 522955 4818762 184 40
0:00:47 2/14/2011 2 14 2011 0 639 524154 4818766 123 39
2:00:49 1/17/2010 1 17 2010 2 643 525385 4818771 81 40
10:00:56 12/17/2010 12 17 2010 10 638 521665 4818758 187 40
12:00:41 1/14/2014 1 14 2014 12 671 521970 4818759 187 40
10:00:48 3/23/2010 3 23 2010 10 652 522001 4818759 187 40
20:00:56 2/1/2013 2 1 2013 20 679 523318 4818763 183 40
22:00:29 2/27/2014 2 27 2014 22 907 525541 4818772 81 40
14:00:44 1/21/2010 1 21 2010 14 644 524225 4818767 123 39
12:00:16 1/24/2009 1 24 2009 12 632 521798 4818758 187 40
14:00:53 12/26/2008 12 26 2008 14 637 524169 4818767 123 39
22:00:56 1/20/2013 1 20 2013 22 671 523505 4818764 183 40
16:00:47 12/6/2010 12 6 2010 16 639 526142 4818774 77 40
18:00:32 1/15/2011 1 15 2011 18 801 523242 4818763 183 40
4:00:42 12/24/2010 12 24 2010 4 638 523200 4818763 184 40
2:00:37 12/11/2008 12 11 2008 2 634 525779 4818773 80 40
14:00:49 2/13/2010 2 13 2010 14 640 523754 4818765 182 40
6:01:12 3/22/2011 3 22 2011 6 662 524928 4818769 79 40
0:00:48 2/4/2013 2 4 2013 0 679 525564 4818772 81 40
2:00:44 11/24/2011 11 24 2011 2 662 522288 4818760 186 40
2:00:45 12/8/2013 12 8 2013 2 917 525602 4818772 81 40
18:00:42 4/1/2012 4 1 2012 18 675 525313 4818771 81 40
0:00:55 1/3/2013 1 3 2013 0 675 523319 4818764 183 40
14:00:53 1/12/2013 1 12 2013 14 675 524122 4818767 123 39
20:00:57 4/19/2013 4 19 2013 20 671 524097 4818767 123 39
10:00:47 12/24/2010 12 24 2010 10 646 523571 4818765 183 40
10:00:55 1/5/2014 1 5 2014 10 909 523589 4818765 183 40
20:00:56 1/24/2014 1 24 2014 20 679 522978 4818763 184 40
16:00:47 2/20/2010 2 20 2010 16 640 525926 4818774 80 40
18:00:47 3/27/2008 3 27 2008 18 635 521217 4818757 188 40
0:00:47 2/27/2010 2 27 2010 0 644 523419 4818765 183 40
14:00:23 12/28/2013 12 28 2013 14 679 522224 4818761 186 40
22:00:53 12/31/2012 12 31 2012 22 663 522021 4818760 186 40
10:00:24 4/14/2011 4 14 2011 10 801 522021 4818760 186 40



14:00:54 4/30/2009 4 30 2009 14 634 522004 4818760 186 40
2:00:54 1/9/2014 1 9 2014 2 908 523058 4818764 184 40
10:00:53 3/18/2008 3 18 2008 10 631 524028 4818767 123 39
0:00:52 1/21/2013 1 21 2013 0 671 523505 4818765 183 40
2:00:56 3/10/2014 3 10 2014 2 918 524470 4818769 78 40
18:00:55 1/30/2010 1 30 2010 18 643 522960 4818763 184 40
14:00:55 4/5/2011 4 5 2011 14 655 526026 4818775 77 40
4:00:48 1/1/2013 1 1 2013 4 674 522124 4818761 186 40
22:00:43 12/19/2009 12 19 2009 22 639 522980 4818763 184 40
18:00:55 2/14/2010 2 14 2010 18 639 524891 4818770 79 40
2:00:45 12/19/2013 12 19 2013 2 909 525064 4818771 79 40
14:00:43 4/19/2008 4 19 2008 14 632 521427 4818758 188 40
4:01:12 3/6/2010 3 6 2010 4 639 524751 4818770 78 40
6:00:56 3/28/2013 3 28 2013 6 671 521024 4818757 189 40
0:00:49 1/9/2014 1 9 2014 0 908 523057 4818764 184 40
14:00:37 1/12/2012 1 12 2012 14 663 523764 4818766 182 40
8:00:41 12/28/2008 12 28 2008 8 637 524010 4818767 182 40
6:00:53 4/17/2014 4 17 2014 6 907 523991 4818767 182 40
0:00:24 4/9/2012 4 9 2012 0 677 524989 4818771 79 40
22:00:50 3/25/2014 3 25 2014 22 918 526083 4818775 77 40
6:00:48 3/24/2008 3 24 2008 6 631 523205 4818765 184 40
4:00:26 2/24/2011 2 24 2011 4 654 522022 4818761 186 40
8:00:37 12/31/2012 12 31 2012 8 675 524000 4818768 182 40
16:01:31 2/24/2010 2 24 2010 16 640 525055 4818772 79 40
2:00:53 1/3/2013 1 3 2013 2 675 523319 4818765 183 40
8:01:36 3/4/2010 3 4 2010 8 647 524566 4818770 78 40
8:00:25 12/1/2010 12 1 2010 8 653 523529 4818766 183 40
18:00:20 4/28/2009 4 28 2009 18 640 524301 4818769 123 39
14:00:53 1/21/2010 1 21 2010 14 643 523992 4818768 182 40
2:01:18 12/14/2012 12 14 2012 2 680 524236 4818769 123 39
4:00:56 2/14/2013 2 14 2013 4 679 523314 4818765 183 40
2:00:54 12/6/2011 12 6 2011 2 801 524369 4818769 123 39
16:01:11 12/25/2009 12 25 2009 16 647 521442 4818759 188 40
6:00:47 2/24/2011 2 24 2011 6 654 522023 4818761 186 40
16:01:07 12/27/2012 12 27 2012 16 680 521371 4818759 188 40
4:00:24 12/10/2011 12 10 2011 4 658 524339 4818769 123 39
18:00:54 2/23/2011 2 23 2011 18 646 522959 4818765 184 40
16:00:47 4/4/2011 4 4 2011 16 641 521544 4818760 188 40
8:00:24 1/23/2012 1 23 2012 8 663 523980 4818768 182 40
6:00:53 3/6/2010 3 6 2010 6 639 524749 4818771 78 40
2:00:25 1/20/2013 1 20 2013 2 677 520679 4818757 190 17
6:00:56 1/3/2013 1 3 2013 6 675 523321 4818766 183 40
22:00:14 4/12/2009 4 12 2009 22 644 526094 4818776 77 40
8:00:48 12/8/2011 12 8 2011 8 801 522917 4818765 184 40
2:00:16 3/22/2009 3 22 2009 2 633 523420 4818766 183 40
22:00:49 2/22/2010 2 22 2010 22 647 525480 4818774 81 40
18:00:25 3/14/2009 3 14 2009 18 640 523201 4818766 184 40
4:00:53 3/2/2011 3 2 2011 4 638 523305 4818766 183 40
22:00:43 4/8/2012 4 8 2012 22 677 524985 4818772 79 40
4:00:31 2/6/2011 2 6 2011 4 655 524134 4818769 123 39
2:00:57 1/31/2011 1 31 2011 2 646 524957 4818772 79 40
6:00:41 2/2/2010 2 2 2010 6 638 523178 4818766 184 40
22:00:27 1/24/2014 1 24 2014 22 679 522978 4818765 184 40
0:00:34 12/29/2013 12 29 2013 0 911 523513 4818767 183 40



20:00:23 1/1/2013 1 1 2013 20 658 523046 4818766 184 40
10:00:47 1/18/2013 1 18 2013 10 677 521691 4818761 187 40
10:00:48 1/16/2011 1 16 2011 10 647 524515 4818771 78 40
0:00:53 1/19/2009 1 19 2009 0 633 521229 4818760 188 40
20:00:23 1/6/2012 1 6 2012 20 658 523081 4818766 184 40
14:00:53 3/9/2012 3 9 2012 14 665 522033 4818762 186 40
10:00:21 4/3/2008 4 3 2008 10 632 522115 4818763 186 40
8:00:54 2/6/2011 2 6 2011 8 654 524122 4818769 123 39
0:00:48 1/30/2011 1 30 2011 0 642 523551 4818768 183 40
18:00:54 12/6/2010 12 6 2010 18 639 525480 4818775 81 40
12:00:20 1/1/2011 1 1 2011 12 653 523271 4818767 183 40
22:00:55 2/26/2010 2 26 2010 22 643 523422 4818767 183 40
22:00:53 2/3/2010 2 3 2010 22 640 523524 4818768 183 40
8:00:50 2/6/2014 2 6 2014 8 907 524087 4818770 123 39
4:00:43 3/23/2009 3 23 2009 4 638 523159 4818767 184 40
6:00:56 12/31/2012 12 31 2012 6 675 524002 4818770 182 40
14:00:46 3/4/2012 3 4 2012 14 663 523572 4818768 183 40
6:00:56 12/24/2010 12 24 2010 6 638 523196 4818767 184 40
18:00:54 3/24/2011 3 24 2011 18 663 524908 4818773 79 40
22:00:13 4/17/2008 4 17 2008 22 633 520734 4818759 190 17
2:00:43 12/28/2009 12 28 2009 2 647 520746 4818759 190 17
18:00:31 3/17/2009 3 17 2009 18 640 521451 4818761 188 40
6:00:05 1/15/2009 1 15 2009 6 632 522926 4818766 184 40
8:00:47 2/2/2010 2 2 2010 8 638 523180 4818767 184 40
4:00:54 2/15/2010 2 15 2010 4 640 523652 4818769 182 40
10:00:48 2/4/2010 2 4 2010 10 640 524059 4818770 123 39
8:00:26 12/8/2011 12 8 2011 8 659 522014 4818763 186 40
20:00:54 2/2/2014 2 2 2014 20 909 522972 4818766 184 40
12:00:35 4/3/2012 4 3 2012 12 657 521534 4818762 188 40
22:00:51 2/2/2014 2 2 2014 22 909 522975 4818766 184 40
4:01:24 4/20/2014 4 20 2014 4 916 520936 4818760 189 40
18:00:56 3/20/2009 3 20 2009 18 638 521687 4818762 187 40
8:00:41 12/29/2012 12 29 2012 8 658 523051 4818767 184 40
22:00:56 12/8/2012 12 8 2012 22 675 524912 4818773 79 40
8:00:58 2/6/2011 2 6 2011 8 642 524542 4818772 78 40
2:00:51 4/3/2012 4 3 2012 2 673 525139 4818774 79 40
16:00:48 3/27/2012 3 27 2012 16 658 522224 4818764 186 40
14:00:42 1/20/2013 1 20 2013 14 679 521874 4818763 187 40
18:00:53 12/20/2009 12 20 2009 18 640 524440 4818772 78 40
6:00:39 12/18/2009 12 18 2009 6 640 524901 4818774 79 40
8:00:48 1/15/2009 1 15 2009 8 632 522953 4818767 184 40
14:00:26 4/5/2011 4 5 2011 14 665 526167 4818778 77 40
18:00:52 3/24/2011 3 24 2011 18 650 524877 4818774 79 40
14:00:41 4/6/2008 4 6 2008 14 634 521220 4818761 188 40
0:00:44 4/4/2012 4 4 2012 0 658 520910 4818760 189 40
2:00:52 4/4/2012 4 4 2012 2 658 520842 4818760 189 40
22:00:24 3/29/2008 3 29 2008 22 633 523423 4818768 183 40
14:00:29 3/23/2010 3 23 2010 14 656 521658 4818763 187 40
8:01:03 12/5/2011 12 5 2011 8 801 524297 4818772 123 39
2:00:54 1/1/2013 1 1 2013 2 671 521734 4818763 187 40
12:00:54 4/30/2009 4 30 2009 12 634 522006 4818764 186 40
14:00:56 12/20/2010 12 20 2010 14 638 523828 4818770 182 40
18:01:04 2/11/2010 2 11 2010 18 638 523195 4818768 184 40
18:00:41 4/20/2011 4 20 2011 18 658 523872 4818770 182 40



12:00:23 12/26/2008 12 26 2008 12 637 524075 4818771 123 39
2:00:53 1/15/2011 1 15 2011 2 642 523402 4818769 183 40
18:00:47 3/19/2011 3 19 2011 18 661 522951 4818767 184 40
22:00:53 1/1/2013 1 1 2013 22 663 523038 4818768 184 40
10:00:38 4/10/2009 4 10 2009 10 635 522313 4818765 186 40
18:00:55 3/5/2010 3 5 2010 18 644 525937 4818778 80 40
22:00:42 1/1/2013 1 1 2013 22 658 523044 4818768 184 40
18:00:14 4/4/2010 4 4 2010 18 638 521252 4818762 188 40
8:00:48 3/20/2012 3 20 2012 8 666 522216 4818765 186 40
22:00:54 3/22/2008 3 22 2008 22 632 522954 4818768 184 40
12:00:44 1/25/2012 1 25 2012 12 663 523225 4818768 183 40
14:00:54 3/9/2011 3 9 2011 14 801 522242 4818765 186 40
10:00:10 4/7/2012 4 7 2012 10 678 526210 4818780 77 40
14:00:41 1/14/2014 1 14 2014 14 671 521969 4818765 187 40
0:00:23 4/7/2009 4 7 2009 0 640 525342 4818776 81 40
6:00:49 1/25/2010 1 25 2010 6 642 525472 4818777 81 40
6:00:56 1/2/2014 1 2 2014 6 911 523529 4818770 183 40
2:00:56 3/8/2013 3 8 2013 2 679 524275 4818773 123 39
12:01:11 2/27/2011 2 27 2011 12 654 522044 4818765 186 40
6:00:43 2/6/2011 2 6 2011 6 655 524134 4818772 123 39
0:00:09 4/5/2008 4 5 2008 0 634 522919 4818768 184 40
14:00:44 4/22/2013 4 22 2013 14 658 522041 4818765 186 40
22:00:10 12/10/2010 12 10 2010 22 654 523068 4818769 184 40
16:00:44 2/11/2010 2 11 2010 16 647 523446 4818770 183 40
14:00:32 4/22/2008 4 22 2008 14 636 521663 4818764 187 40
14:00:53 3/16/2009 3 16 2009 14 643 522274 4818766 186 40
14:00:42 4/3/2012 4 3 2012 14 657 521540 4818764 188 40
4:00:47 3/14/2013 3 14 2013 4 663 521811 4818765 187 40
14:00:43 2/17/2009 2 17 2009 14 632 525823 4818779 80 40
12:00:41 1/21/2010 1 21 2010 12 644 524224 4818773 123 39
22:00:56 12/11/2010 12 11 2010 22 642 525356 4818777 81 40
22:00:48 1/20/2012 1 20 2012 22 663 523520 4818771 183 40
18:00:54 4/21/2011 4 21 2011 18 669 526202 4818780 77 40
10:00:41 2/25/2010 2 25 2010 10 638 525379 4818777 81 40
14:00:55 1/7/2011 1 7 2011 14 650 522153 4818766 186 40
4:00:43 12/29/2012 12 29 2012 4 658 523049 4818769 184 40
8:00:21 1/21/2014 1 21 2014 8 908 523654 4818771 182 40
6:00:56 12/19/2009 12 19 2009 6 646 524485 4818774 78 40
12:01:18 1/5/2014 1 5 2014 12 909 523584 4818771 183 40
16:00:51 12/14/2011 12 14 2011 16 650 525994 4818780 80 40
0:00:42 4/23/2011 4 23 2011 0 664 520869 4818762 189 40
8:00:20 12/30/2012 12 30 2012 8 658 523106 4818769 184 40
20:00:41 1/31/2013 1 31 2013 20 679 523047 4818769 184 40
6:00:44 12/29/2012 12 29 2012 6 658 523050 4818769 184 40
14:00:41 2/12/2010 2 12 2010 14 640 524031 4818773 123 39
6:00:24 12/7/2011 12 7 2011 6 659 524361 4818774 123 39
20:00:35 4/25/2014 4 25 2014 20 908 523358 4818770 183 40
18:00:25 1/29/2011 1 29 2011 18 642 523548 4818771 183 40
10:01:24 12/20/2010 12 20 2010 10 638 523819 4818772 182 40
4:00:48 12/23/2009 12 23 2009 4 647 522121 4818766 186 40
3:00:48 4/14/2010 4 14 2010 3 801 519924 4818760 191 40
8:00:27 4/5/2012 4 5 2012 8 658 521446 4818764 188 40
2:00:54 11/26/2011 11 26 2011 2 665 524303 4818774 123 39
2:00:44 12/27/2013 12 27 2013 2 658 521822 4818765 187 40



14:00:16 12/29/2008 12 29 2008 14 633 523164 4818770 184 40
18:00:48 3/15/2009 3 15 2009 18 640 523057 4818770 184 40
8:00:53 4/23/2011 4 23 2011 8 650 521139 4818763 189 40
4:00:34 12/8/2013 12 8 2013 4 907 525600 4818779 81 40
18:01:15 12/25/2012 12 25 2012 18 663 522373 4818767 186 40
22:00:23 1/1/2014 1 1 2014 22 908 523329 4818771 183 40
20:00:53 1/20/2013 1 20 2013 20 671 523500 4818771 183 40
4:00:54 2/5/2011 2 5 2011 4 639 525398 4818778 81 40
18:00:47 3/5/2013 3 5 2013 18 657 521374 4818764 188 40
2:00:35 3/23/2009 3 23 2009 2 638 523161 4818770 184 40
8:00:47 1/22/2012 1 22 2012 8 663 524007 4818773 182 40
16:00:25 4/3/2012 4 3 2012 16 657 521532 4818765 188 40
16:00:48 12/27/2008 12 27 2008 16 635 523795 4818772 182 40
22:00:54 3/16/2009 3 16 2009 22 644 523182 4818770 184 40
8:00:22 2/12/2010 2 12 2010 8 638 523210 4818770 183 40
4:00:47 3/31/2014 3 31 2014 4 916 523184 4818770 184 40
0:00:48 3/21/2010 3 21 2010 0 746 525884 4818780 80 40
22:00:43 4/17/2011 4 17 2011 22 641 520988 4818763 189 40
18:00:14 3/28/2009 3 28 2009 18 645 523756 4818773 182 40
12:00:44 2/17/2009 2 17 2009 12 632 525825 4818780 80 40
22:00:41 3/21/2014 3 21 2014 22 918 525839 4818780 80 40
16:00:43 2/24/2013 2 24 2013 16 663 523836 4818773 182 40
4:00:23 12/31/2008 12 31 2008 4 634 523325 4818771 183 40
4:00:41 12/30/2012 12 30 2012 4 658 523073 4818770 184 40
18:00:48 2/11/2010 2 11 2010 18 638 523206 4818771 184 40
22:00:53 4/25/2014 4 25 2014 22 907 523051 4818770 184 40
10:00:54 1/11/2010 1 11 2010 10 638 521664 4818766 187 40
6:00:57 12/4/2012 12 4 2012 6 677 524333 4818775 123 39
12:00:51 1/17/2013 1 17 2013 12 675 521843 4818767 187 40
4:00:53 3/6/2010 3 6 2010 4 644 525049 4818778 79 40
18:00:54 1/1/2010 1 1 2010 18 639 524667 4818776 78 40
22:00:41 1/8/2014 1 8 2014 22 917 522909 4818770 184 40
18:00:50 4/17/2011 4 17 2011 18 801 524444 4818776 78 40
4:01:12 4/20/2010 4 20 2010 4 646 524357 4818775 123 39
2:00:26 4/16/2012 4 16 2012 2 676 524283 4818775 123 39
12:00:54 2/2/2011 2 2 2011 12 801 521900 4818767 187 40
8:00:50 3/13/2010 3 13 2010 8 643 525958 4818782 80 40
10:00:56 12/26/2008 12 26 2008 10 637 524074 4818775 123 39
2:00:48 12/17/2012 12 17 2012 2 679 520755 4818764 190 17
18:00:48 12/21/2009 12 21 2009 18 644 524781 4818777 78 40
0:00:15 4/13/2011 4 13 2011 0 655 521074 4818765 189 40
18:00:42 4/17/2011 4 17 2011 18 667 521055 4818765 189 40
4:00:54 2/23/2010 2 23 2010 4 633 525382 4818780 81 40
4:01:23 12/7/2011 12 7 2011 4 801 524210 4818775 123 39
18:00:55 3/24/2009 3 24 2009 18 638 520922 4818764 189 40
10:00:57 12/30/2010 12 30 2010 10 801 523705 4818774 182 40
2:00:29 3/14/2014 3 14 2014 2 918 525150 4818779 79 40
6:00:53 4/3/2012 4 3 2012 6 665 521064 4818765 189 40
2:00:48 11/19/2011 11 19 2011 2 665 524285 4818776 123 39
4:00:48 12/31/2010 12 31 2010 4 646 522162 4818768 186 40
20:01:23 3/25/2014 3 25 2014 20 908 524545 4818777 78 40
10:01:41 2/13/2012 2 13 2012 10 665 525932 4818782 80 40
22:00:42 1/29/2011 1 29 2011 22 642 523547 4818773 183 40
4:00:50 11/23/2013 11 23 2013 4 909 526337 4818784 77 40



0:01:19 12/24/2010 12 24 2010 0 638 523228 4818772 183 40
10:00:54 1/3/2009 1 3 2009 10 637 524585 4818777 78 40
4:00:56 3/4/2012 3 4 2012 4 666 523387 4818773 183 40
10:00:41 1/8/2011 1 8 2011 10 638 524289 4818776 123 39
0:00:49 12/18/2013 12 18 2013 0 909 524453 4818777 78 40
0:00:48 3/19/2009 3 19 2009 0 638 521633 4818767 187 40
22:00:54 2/6/2012 2 6 2012 22 663 524676 4818778 78 40
18:00:54 3/16/2009 3 16 2009 18 640 523059 4818772 184 40
8:00:54 1/27/2013 1 27 2013 8 663 521661 4818767 187 40
18:00:28 4/7/2012 4 7 2012 18 673 525945 4818782 80 40
22:00:29 11/18/2013 11 18 2013 22 907 524312 4818776 123 39
2:00:44 12/21/2010 12 21 2010 2 801 523937 4818775 182 40
0:00:50 12/19/2013 12 19 2013 0 911 525397 4818781 81 40
18:00:13 3/31/2011 3 31 2011 18 650 523947 4818775 182 40
18:00:55 3/18/2009 3 18 2009 18 643 521347 4818767 188 40
18:00:49 3/19/2009 3 19 2009 18 648 524094 4818776 123 39
12:00:50 12/14/2011 12 14 2011 12 650 525997 4818783 80 40
16:01:24 3/3/2010 3 3 2010 16 644 524883 4818779 79 40
16:00:36 2/19/2014 2 19 2014 16 914 522022 4818769 186 40
22:00:41 3/18/2009 3 18 2009 22 638 521633 4818768 187 40
8:00:29 3/12/2014 3 12 2014 8 907 522141 4818769 186 40
6:00:24 1/31/2010 1 31 2010 6 633 523037 4818772 184 40
0:00:54 1/15/2014 1 15 2014 0 907 523526 4818774 183 40
4:00:30 2/26/2014 2 26 2014 4 907 525812 4818783 80 40
18:00:41 4/3/2012 4 3 2012 18 657 521362 4818767 188 40
16:00:54 3/16/2009 3 16 2009 16 642 523543 4818774 183 40
2:00:48 1/2/2014 1 2 2014 2 908 523262 4818773 183 40
12:03:54 12/29/2008 12 29 2008 12 633 523324 4818774 183 40
16:00:47 12/23/2009 12 23 2009 16 640 523354 4818774 183 40
6:00:46 12/31/2010 12 31 2010 6 646 522162 4818770 186 40
6:00:43 12/30/2012 12 30 2012 6 658 523108 4818773 184 40
18:00:42 4/10/2008 4 10 2008 18 636 524081 4818776 123 39
0:00:33 12/17/2013 12 17 2013 0 907 524825 4818779 79 40
18:00:54 4/5/2011 4 5 2011 18 647 521431 4818768 188 40
4:00:20 3/8/2013 3 8 2013 4 679 524268 4818777 123 39
6:01:11 2/5/2011 2 5 2011 6 639 525400 4818781 81 40
22:00:42 4/30/2010 4 30 2010 22 650 525620 4818782 80 40
14:00:57 12/19/2012 12 19 2012 14 675 524339 4818777 123 39
4:01:06 12/31/2012 12 31 2012 4 675 523976 4818776 182 40
8:00:56 1/28/2010 1 28 2010 8 641 520889 4818766 189 40
2:00:47 4/13/2009 4 13 2009 2 644 526074 4818784 77 40
2:00:44 3/4/2013 3 4 2013 2 666 523355 4818774 183 40
22:00:53 3/18/2009 3 18 2009 22 645 523621 4818775 182 40
12:00:45 1/31/2010 1 31 2010 12 638 522059 4818770 186 40
20:00:29 4/2/2014 4 2 2014 20 909 525043 4818780 79 40
6:00:19 1/22/2012 1 22 2012 6 663 524003 4818776 182 40
6:00:56 3/14/2013 3 14 2013 6 663 521805 4818769 187 40
6:00:42 12/24/2012 12 24 2012 6 679 524973 4818780 79 40
18:00:56 1/1/2014 1 1 2014 18 911 523534 4818775 183 40
14:00:43 1/31/2012 1 31 2012 14 658 521627 4818768 187 40
16:01:19 3/17/2009 3 17 2009 16 640 521746 4818769 187 40
2:01:01 4/21/2014 4 21 2014 2 907 521966 4818770 187 40
8:00:47 1/20/2013 1 20 2013 8 663 523080 4818773 184 40
6:00:44 4/23/2011 4 23 2011 6 664 520868 4818766 189 40



6:00:48 12/13/2012 12 13 2012 6 677 524623 4818779 78 40
10:00:50 2/14/2014 2 14 2014 10 918 525639 4818783 80 40
14:00:19 3/9/2011 3 9 2011 14 654 522235 4818771 186 40
16:00:22 3/27/2012 3 27 2012 16 677 521775 4818769 187 40
18:00:24 2/10/2010 2 10 2010 18 646 523189 4818774 184 40
4:00:47 2/15/2013 2 15 2013 4 675 523405 4818775 183 40
22:00:54 1/30/2010 1 30 2010 22 643 522956 4818773 184 40
20:00:46 1/27/2012 1 27 2012 20 663 522975 4818773 184 40
4:00:13 4/23/2011 4 23 2011 4 664 520880 4818766 189 40
10:01:08 11/24/2013 11 24 2013 10 914 521648 4818769 187 40
22:00:54 3/18/2009 3 18 2009 22 643 521354 4818768 188 40
0:00:36 2/7/2012 2 7 2012 0 663 524678 4818779 78 40
8:00:47 1/6/2014 1 6 2014 8 911 525527 4818783 81 40
16:00:15 3/16/2009 3 16 2009 16 645 523562 4818776 183 40
6:00:44 2/16/2011 2 16 2011 6 639 524218 4818778 123 39
2:00:53 3/15/2009 3 15 2009 2 644 523124 4818774 184 40
14:00:44 1/11/2010 1 11 2010 14 638 521647 4818769 187 40
10:01:30 2/6/2012 2 6 2012 10 665 524292 4818778 123 39
18:00:49 1/31/2013 1 31 2013 18 679 523053 4818774 184 40
8:00:49 4/23/2011 4 23 2011 8 801 521032 4818767 189 40
4:00:55 12/18/2009 12 18 2009 4 640 524935 4818781 79 40
22:00:47 2/23/2010 2 23 2010 22 639 523504 4818776 183 40
12:00:44 1/18/2013 1 18 2013 12 680 521489 4818769 188 40
2:00:53 5/3/2011 5 3 2011 2 667 521597 4818769 188 40
10:00:56 2/12/2010 2 12 2010 10 643 524299 4818779 123 39
2:00:54 1/29/2014 1 29 2014 2 909 521262 4818768 188 40
18:01:18 11/30/2010 11 30 2010 18 647 521084 4818768 189 40
6:00:24 4/8/2012 4 8 2012 6 658 524381 4818779 123 39
12:00:45 12/20/2010 12 20 2010 12 638 523847 4818777 182 40
10:00:44 4/5/2012 4 5 2012 10 658 521446 4818769 188 40
20:00:54 12/25/2013 12 25 2013 20 914 520887 4818767 189 40
14:00:42 3/26/2009 3 26 2009 14 640 521683 4818770 187 40
0:00:25 12/29/2013 12 29 2013 0 909 523248 4818775 183 40
18:00:48 3/29/2008 3 29 2008 18 633 523421 4818776 183 40
6:00:49 3/8/2013 3 8 2013 6 679 524274 4818779 123 39
18:01:29 4/19/2012 4 19 2012 18 670 525362 4818783 81 40
22:00:14 1/27/2012 1 27 2012 22 663 522964 4818774 184 40
12:00:50 4/22/2008 4 22 2008 12 636 521655 4818770 187 40
22:00:42 2/10/2010 2 10 2010 22 646 523192 4818775 184 40
16:00:46 1/4/2014 1 4 2014 16 909 523800 4818777 182 40
22:00:53 4/22/2011 4 22 2011 22 664 520868 4818768 189 40
16:00:56 1/3/2010 1 3 2010 16 643 523178 4818775 184 40
22:00:54 1/15/2014 1 15 2014 22 679 523978 4818778 182 40
10:00:17 4/19/2011 4 19 2011 10 666 524504 4818780 78 40
0:00:56 1/21/2011 1 21 2011 0 642 524600 4818780 78 40
4:00:49 1/31/2010 1 31 2010 4 633 523037 4818775 184 40
18:00:42 3/18/2009 3 18 2009 18 643 521340 4818769 188 40
18:00:54 3/5/2010 3 5 2010 18 642 526188 4818786 77 40
18:00:42 3/19/2009 3 19 2009    18      642     523069  4818775 184     40
22:00:23        3/17/2009       3       17      2009    22      642     523320  4818776 183     40
12:01:50        4/14/2011       4       14      2011    12      801     522012  4818772 186     40
4:00:53 1/9/2014        1       9       2014    4       908     523053  4818775 184     40
14:00:53        2/7/2010        2       7       2010    14      633     524681  4818781 78      40
10:00:53        12/14/2011      12      14      2011    10      650     525995  4818786 80      40



22:00:48        3/11/2014       3       11      2014    22      917     524953  4818782 79      40
2:00:42 4/3/2012        4       3       2012    2       657     520924  4818768 189     40
18:00:55        2/11/2011       2       11      2011    18      639     523636  4818777 182     40
4:00:48 4/3/2012        4       3       2012    4       665     521060  4818769 189     40
14:00:53        12/31/2010      12      31      2010    14      657     522099  4818772 186     40
4:00:48 4/16/2012       4       16      2012    4       658     524309  4818780 123     39
20:00:53        4/25/2011       4       25      2011    20      666     525667  4818785 80      40
2:00:48 12/31/2008      12      31      2008    2       634     523329  4818777 183     40
14:00:24        12/14/2011      12      14      2011    14      650     525996  4818786 80      40
2:00:54 12/24/2010      12      24      2010    2       638     523199  4818776 184     40
16:00:27        2/7/2010        2       7       2010    16      640     521637  4818771 187     40
12:00:22        1/10/2011       1       10      2011    12      642     524417  4818781 78      40
10:00:14        4/23/2011       4       23      2011    10      801     521033  4818769 189     40
0:00:50 1/28/2012       1       28      2012    0       663     522987  4818776 184     40
6:00:24 2/13/2014       2       13      2014    6       918     525561  4818785 81      40
16:00:53        1/20/2011       1       20      2011    16      650     524908  4818783 79      40
12:00:55        2/25/2010       2       25      2010    12      638     525374  4818784 81      40
16:00:56        2/16/2011       2       16      2011    16      639     524729  4818782 78      40
18:00:42        2/19/2010       2       19      2010    18      639     525539  4818785 81      40
16:01:11        1/1/2013        1       1       2013    16      680     521982  4818772 187     40
16:00:48        1/11/2010       1       11      2010    16      638     521602  4818771 187     40
8:00:47 12/29/2013      12      29      2013    8       679     522118  4818773 186     40
18:00:55        3/18/2009       3       18      2009    18      638     521633  4818772 187     40
22:00:53        3/26/2008       3       26      2008    22      636     523323  4818777 183     40
4:00:54 2/16/2011       2       16      2011    4       639     524219  4818780 123     39
18:00:30        3/18/2011       3       18      2011    18      667     522077  4818773 186     40
18:00:54        12/23/2010      12      23      2010    18      650     523267  4818777 183     40
10:00:42        1/12/2012       1       12      2012    10      663     523885  4818779 182     40
0:00:53 12/31/2010      12      31      2010    0       646     522168  4818773 186     40
8:00:53 1/3/2010        1       3       2010    8       641     524098  4818780 123     39
12:00:57        1/30/2013       1       30      2013    12      680     521824  4818773 187     40
0:01:48 4/23/2012       4       23      2012    0       672     521118  4818770 189     40
0:00:53 2/15/2010       2       15      2010    0       633     523437  4818778 183     40
22:01:22        3/30/2014       3       30      2014    22      918     522934  4818776 184     40
14:00:26        2/25/2010       2       25      2010    14      639     525556  4818786 81      40
14:00:25        2/23/2010       2       23      2010    14      638     525986  4818787 80      40
22:00:21        3/16/2009       3       16      2009    22      645     523299  4818778 183     40
4:00:35 4/20/2011       4       20      2011    4       666     524973  4818784 79      40
10:00:49        2/17/2013       2       17      2013    10      663     524557  4818782 78      40
18:00:54        1/28/2009       1       28      2009    18      633     524625  4818782 78      40
12:00:47        2/15/2014       2       15      2014    12      907     526120  4818788 77      40
12:00:54        1/12/2012       1       12      2012    12      663     523890  4818780 182     40
6:00:32 2/26/2014       2       26      2014    6       907     525814  4818787 80      40
18:01:05        2/26/2010       2       26      2010    18      643     523430  4818778 183     40
14:00:21        3/29/2008       3       29      2008    14      637     521210  4818771 188     40
18:00:54        3/18/2009       3       18      2009    18      638     521648  4818772 187     40
10:00:52        3/18/2008       3       18      2008    10      635     524265  4818781 123     39
2:00:53 12/29/2013      12      29      2013    2       909     523295  4818778 183     40
22:00:19        2/23/2012       2       23      2012    22      663     523004  4818777 184     40
6:00:43 3/4/2012        3       4       2012    6       666     523397  4818778 183     40
14:00:49        3/18/2008       3       18      2008    14      631     523615  4818779 182     40
18:01:16        1/29/2014       1       29      2014    18      916     523532  4818779 183     40
6:00:27 3/8/2010        3       8       2010    6       639     524998  4818784 79      40
22:00:53        2/26/2010       2       26      2010    22      647     523428  4818779 183     40



2:00:43 5/8/2009        5       8       2009    2       645     525873  4818788 80      40
22:00:49        12/23/2010      12      23      2010    22      638     523245  4818778 183     40
18:00:53        4/5/2013        4       5       2013    18      671     524474  4818782 78      40
4:00:41 4/15/2013       4       15      2013    4       658     520887  4818770 189     40
12:00:54        3/16/2014       3       16      2014    12      909     521571  4818773 188     40
18:00:49        12/30/2008      12      30      2008    18      633     523053  4818777 184     40
0:00:48 4/6/2012        4       6       2012    0       676     526092  4818789 77      40
12:00:36        2/9/2009        2       9       2009    12      633     525004  4818784 79      40
0:00:16 1/17/2010       1       17      2010    0       643     525427  4818786 81      40
10:00:46        4/23/2011       4       23      2011    10      650     521141  4818771 189     40
16:00:47        12/21/2010      12      21      2010    16      638     521650  4818773 187     40
12:00:54        3/11/2014       3       11      2014    12      909     522195  4818775 186     40
10:00:54        12/29/2008      12      29      2008    10      633     523326  4818779 183     40
18:00:43        4/8/2013        4       8       2013    18      663     525439  4818786 81      40
6:00:47 2/6/2014        2       6       2014    6       908     523501  4818779 183     40
0:00:49 4/16/2011       4       16      2011    0       641     520897  4818771 189     40
0:00:42 4/21/2009       4       21      2009    0       644     524610  4818783 78      40
6:00:53 12/14/2013      12      14      2013    6       908     525510  4818787 81      40
14:00:44        12/24/2008      12      24      2008    14      635     526182  4818790 77      40
10:00:42        12/22/2008      12      22      2008    10      633     524353  4818783 123     39
22:00:15        1/19/2009       1       19      2009    22      633     521207  4818772 188     40
16:00:42        3/26/2009       3       26      2009    16      640     521653  4818774 187     40
2:00:48 4/6/2012        4       6       2012    2       676     526090  4818790 77      40
20:00:48        1/1/2014        1       1       2014    20      908     523328  4818779 183     40
2:01:02 3/31/2014       3       31      2014    2       916     523207  4818779 184     40
16:00:54        2/11/2010       2       11      2010    16      646     523535  4818780 183     40
10:01:02        1/1/2013        1       1       2013    10      675     523289  4818779 183     40
12:00:25        12/17/2010      12      17      2010    12      638     521651  4818774 187     40
14:00:41        2/23/2011       2       23      2011    14      655     522114  4818776 186     40
20:00:50        2/20/2013       2       20      2013    20      663     521358  4818773 188     40
10:00:53        3/12/2009       3       12      2009    10      639     521696  4818774 187     40
6:00:54 4/16/2009       4       16      2009    6       644     525317  4818787 81      40
22:00:47        3/15/2014       3       15      2014    22      916     526216  4818790 77      40
18:00:49        12/28/2013      12      28      2013    18      908     523344  4818780 183     40
4:00:53 4/16/2009       4       16      2009    4       644     525318  4818787 81      40
18:00:44        12/10/2008      12      10      2008    18      634     526301  4818791 77      40
20:00:56        1/25/2014       1       25      2014    20      908     523406  4818780 183     40
0:00:47 1/4/2010        1       4       2010    0       641     524455  4818784 78      40
18:00:53        3/1/2010        3       1       2010    18      646     523211  4818780 183     40
14:00:36        12/22/2008      12      22      2008    14      633     524320  4818783 123     39
14:00:30        1/8/2011        1       8       2011    14      654     523350  4818780 183     40
8:01:13 11/18/2010      11      18      2010    8       639     523543  4818781 183     40
2:01:05 2/14/2011       2       14      2011    2       639     524190  4818783 123     39
0:00:48 1/16/2014       1       16      2014    0       909     524756  4818785 78      40
18:01:03        3/9/2010        3       9       2010    18      639     525985  4818790 80      40
22:00:53        3/28/2009       3       28      2009    22      644     523204  4818780 184     40
0:00:47 4/11/2010       4       11      2010    0       801     520696  4818772 190     17
2:00:54 12/29/2013      12      29      2013    2       911     523530  4818781 183     40
6:00:42 4/15/2013       4       15      2013    6       658     520887  4818772 189     40
0:00:54 3/15/2009       3       15      2009    0       644     523123  4818780 184     40
18:00:41        12/25/2008      12      25      2008    18      637     525055  4818787 79      40
12:00:56        1/16/2011       1       16      2011    12      647     524195  4818784 123     39
18:00:54        4/8/2010        4       8       2010    18      647     525221  4818787 81      40
6:00:54 2/15/2010       2       15      2010    6       639     525527  4818788 81      40



8:00:53 12/31/2010      12      31      2010    8       646     522162  4818777 186     40
18:00:49        11/29/2010      11      29      2010    18      643     524993  4818787 79      40
6:00:41 2/16/2012       2       16      2012    6       665     525358  4818788 81      40
22:02:55        12/23/2010      12      23      2010    22      650     523265  4818781 183     40
4:00:53 4/11/2014       4       11      2014    4       913     524340  4818784 123     39
16:00:53        12/28/2013      12      28      2013    16      679     522243  4818777 186     40
22:00:12        12/22/2012      12      22      2012    22      665     522286  4818777 186     40
14:00:42        2/2/2014        2       2       2014    14      671     521695  4818775 187     40
2:00:44 3/27/2008       3       27      2008    2       636     523320  4818781 183     40
16:00:14        2/6/2011        2       6       2011    16      655     523558  4818782 183     40
10:00:52        1/8/2014        1       8       2014    10      909     525597  4818789 81      40
12:00:56        2/1/2014        2       1       2014    12      917     521278  4818774 188     40
0:00:12 3/27/2008       3       27      2008    0       636     523321  4818781 183     40
6:00:11 4/11/2014       4       11      2014    6       913     524345  4818785 123     39
6:00:52 3/11/2014       3       11      2014    6       913     526578  4818793 76      40
22:00:54        2/26/2010       2       26      2010    22      646     523491  4818782 183     40
0:00:27 2/19/2011       2       19      2011    0       642     523496  4818782 183     40
0:00:17 3/19/2009       3       19      2009    0       645     523633  4818782 182     40
2:00:56 1/25/2014       1       25      2014    2       909     523027  4818780 184     40
0:00:42 1/31/2010       1       31      2010    0       633     522951  4818780 184     40
6:00:42 4/10/2009       4       10      2009    6       638     522098  4818777 186     40
18:01:49        12/10/2012      12      10      2012    18      675     525465  4818789 81      40
6:01:07 2/14/2014       2       14      2014    6       918     525601  4818790 81      40
0:00:56 12/28/2009      12      28      2009    0       647     520786  4818773 190     17
18:00:26        3/24/2011       3       24      2011    18      655     522022  4818777 186     40
18:01:04        12/19/2012      12      19      2012    18      677     523785  4818783 182     40
6:00:54 4/5/2008        4       5       2008    6       635     523043  4818781 184     40
18:00:23        2/5/2009        2       5       2009    18      633     525158  4818788 79      40
18:00:47        1/12/2011       1       12      2011    18      638     521856  4818777 187     40
4:00:24 12/28/2013      12      28      2013    4       908     523111  4818781 184     40
22:00:27        3/23/2011       3       23      2011    22      662 523210 4818781 183 40
10:00:47 1/27/2013 1 27 2013 10 679 521839 4818777 187 40
14:00:47 12/27/2008 12 27 2008 14 635 523792 4818783 182 40
6:00:54 1/4/2013 1 4 2013 6 663 523326 4818782 183 40
4:00:53 2/6/2014 2 6 2014 4 908 523499 4818782 183 40
12:00:23 1/7/2012 1 7 2012 12 663 521838 4818777 187 40
10:01:07 2/20/2012 2 20 2012 10 663 526122 4818792 77 40
12:00:55 1/20/2011 1 20 2011 12 655 522035 4818778 186 40
2:00:54 3/3/2010 3 3 2010 2 633 523321 4818782 183 40
10:00:53 2/24/2010 2 24 2010 10 638 524936 4818788 79 40
6:00:54 4/8/2009 4 8 2009 6 640 526542 4818794 76 40
16:00:41 2/5/2009 2 5 2009 16 637 524996 4818788 79 40
20:00:53 4/13/2012 4 13 2012 20 666 525774 4818791 80 40
16:00:41 4/22/2013 4 22 2013 16 658 522081 4818778 186 40
18:00:53 4/2/2010 4 2 2010 18 639 525061 4818788 79 40
18:00:47 4/20/2011 4 20 2011 18 669 526117 4818792 77 40
8:00:10 2/16/2011 2 16 2011 8 657 523133 4818782 184 40
18:01:08 2/26/2010 2 26 2010 18 647 523430 4818783 183 40
12:00:43 1/29/2009 1 29 2009 12 633 524629 4818787 78 40
2:00:26 1/16/2014 1 16 2014 2 909 524753 4818787 78 40
8:00:41 12/24/2010 12 24 2010 8 638 523249 4818782 183 40
10:00:53 3/17/2008 3 17 2008 10 631 524417 4818786 78 40
0:00:47 3/28/2010 3 28 2010 0 746 525892 4818792 80 40
12:01:07 2/23/2011 2 23 2011 12 655 522148 4818779 186 40



0:00:48 1/2/2014 1 2 2014 0 908 523309 4818782 183 40
6:00:53 12/31/2012 12 31 2012 6 658 523312 4818782 183 40
18:00:54 4/19/2012 4 19 2012 18 677 525391 4818790 81 40
8:00:53 3/23/2014 3 23 2014 8 917 521753 4818777 187 40
2:01:17 1/2/2013 1 2 2013 2 677 521606 4818777 187 40
18:00:58 4/18/2014 4 18 2014 18 913 524293 4818786 123 39
6:00:53 2/21/2013 2 21 2013 6 666 525714 4818791 80 40
2:00:54 3/18/2010 3 18 2010 2 801 521262 4818776 188 40
10:00:53 3/16/2010 3 16 2010 10 654 521601 4818777 187 40
14:00:41 1/7/2012 1 7 2012 14 663 521835 4818778 187 40
14:00:54 1/17/2013 1 17 2013 14 677 521691 4818777 187 40
2:00:56 4/10/2010 4 10 2010 2 639 526729 4818795 76 40
22:00:32 2/11/2013 2 11 2013 22 663 523087 4818782 184 40
10:00:55 4/10/2009 4 10 2009 10 633 522273 4818779 186 40
22:00:53 3/27/2010 3 27 2010 22 746 525896 4818792 80 40
6:00:18 1/14/2011 1 14 2011 6 655 523395 4818783 183 40
8:00:54 2/25/2014 2 25 2014 8 908 524728 4818788 78 40
2:00:53 3/21/2010 3 21 2010 2 746 525913 4818792 80 40
8:00:42 2/6/2011 2 6 2011 8 655 524139 4818786 123 39
8:00:42 12/19/2009 12 19 2009 8 646 524289 4818786 123 39
2:00:56 12/28/2013 12 28 2013 2 908 523113 4818782 184 40
20:00:24 2/11/2013 2 11 2013 20 679 522967 4818782 184 40
8:00:20 1/4/2013 1 4 2013 8 663 523329 4818783 183 40
6:00:53 1/21/2010 1 21 2010 6 633 520900 4818775 189 40
14:00:56 1/4/2014 1 4 2014 14 909 524281 4818787 123 39
4:00:47 2/13/2009 2 13 2009 4 632 525195 4818790 79 40
20:00:53 2/27/2013 2 27 2013 20 666 523301 4818783 183 40
10:00:21 1/31/2009 1 31 2009 10 637 524355 4818787 123 39
4:00:48 4/6/2012 4 6 2012 4 678 525870 4818793 80 40
4:00:12 4/4/2012 4 4 2012 4 665 521087 4818776 189 40
18:00:53 3/15/2009 3 15 2009 18 640 523434 4818784 183 40
10:00:42 1/12/2014 1 12 2014 10 679 524548 4818788 78 40
2:00:53 4/5/2012 4 5 2012 2 681 521076 4818776 189 40
4:00:37 12/21/2010 12 21 2010 4 801 523932 4818786 182 40
8:00:36 12/31/2012 12 31 2012 8 658 523310 4818783 183 40
2:00:47 4/21/2009 4 21 2009 2 644 524625 4818788 78 40
16:00:42 12/25/2010 12 25 2010 16 646 522921 4818782 184 40
16:00:41 11/24/2010 11 24 2010 16 643 521512 4818778 188 40
20:00:16 12/28/2013 12 28 2013 20 908 523333 4818784 183 40
6:01:30 2/11/2010 2 11 2010 6 638 522975 4818783 184 40
2:01:12 3/7/2014 3 7 2014 2 918 523495 4818784 183 40
2:00:44 3/2/2011 3 2 2011 2 655 522944 4818782 184 40
12:00:53 1/17/2013 1 17 2013 12 677 521692 4818778 187 40
18:00:54 12/22/2011 12 22 2011 18 650 524688 4818789 78 40
16:00:35 3/29/2011 3 29 2011 16 663 522108 4818780 186 40
20:00:54 2/11/2013 2 11 2013 20 663 523086 4818783 184 40
4:00:53 2/11/2010 2 11 2010 4 638 522945 4818783 184 40
18:00:54 12/28/2010 12 28 2010 18 642 523391 4818784 183 40
22:00:47 12/23/2009 12 23 2009 22 646 524242 4818787 123 39
10:00:26 3/23/2010 3 23 2010 10 638 521821 4818779 187 40
8:00:21 2/8/2010 2 8 2010 8 633 525304 4818791 81 40
2:00:27 12/31/2012 12 31 2012 2 658 523304 4818784 183 40
12:00:49 4/15/2011 4 15 2011 12 641 522231 4818781 186 40
2:00:56 2/1/2011 2 1 2011 2 654 522940 4818783 184 40



8:00:53 2/21/2013 2 21 2013 8 666 525715 4818793 80 40
8:00:53 1/21/2010 1 21 2010 8 633 520902 4818776 189 40
0:39:50 5/2/2014 5 2 2014 0 657 520821 4818776 189 40
6:00:48 4/20/2011 4 20 2011 6 666 524972 4818791 79 40
22:00:42 2/1/2011 2 1 2011 22 642 523549 4818785 183 40
22:00:54 1/14/2009 1 14 2009 22 632 522936 4818783 184 40
12:00:56 1/1/2009 1 1 2009 12 633 523982 4818787 182 40
16:00:42 12/29/2013 12 29 2013 16 909 521688 4818779 187 40
0:00:54 2/19/2011 2 19 2011 0 801 523112 4818784 184 40
22:00:53 3/13/2014 3 13 2014 22 917 525847 4818794 80 40
0:00:27 12/28/2013 12 28 2013 0 908 523050 4818784 184 40
14:00:46 4/14/2011 4 14 2011 14 801 522010 4818780 186 40
20:00:56 3/31/2014 3 31 2014 20 907 521037 4818777 189 40
8:00:53 12/23/2010 12 23 2010 8 638 523039 4818784 184 40
12:00:54 12/22/2008 12 22 2008 12 633 524328 4818789 123 39
0:00:41 2/6/2010 2 6 2010 0 633 524907 4818791 79 40
4:00:18 4/5/2008 4 5 2008 4 635 523042 4818784 184 40
18:00:44 3/3/2013 3 3 2013 18 666 523136 4818785 184 40
14:00:26 2/12/2010 2 12 2010 14 646 523993 4818788 182 40
22:00:48 12/25/2013 12 25 2013 22 914 520843 4818777 189 40
10:01:07 1/17/2013 1 17 2013 10 677 521698 4818780 187 40
0:00:49 4/8/2014 4 8 2014 0 907 524177 4818788 123 39
14:00:41 2/1/2014 2 1 2014 14 917 521270 4818779 188 40
8:00:24 12/24/2009 12 24 2009 8 646 524296 4818789 123 39
4:00:48 2/19/2013 2 19 2013 4 677 521270 4818779 188 40
18:00:43 12/25/2010 12 25 2010 18 646 522945 4818784 184 40
6:00:56 4/15/2013 4 15 2013 6 679 520941 4818778 189 40
18:00:56 4/30/2010 4 30 2010 18 646 524246 4818789 123 39
2:00:54 4/21/2014 4 21 2014 2 908 522194 4818782 186 40
6:00:56 2/6/2011 2 6 2011 6 801 524112 4818788 123 39
2:00:53 2/6/2014 2 6 2014 2 908 523499 4818786 183 40
22:00:44 4/20/2010 4 20 2010 22 639 524323 4818789 123 39
4:00:47 12/31/2012 12 31 2012 4 658 523302 4818786 183 40
18:00:53 12/23/2009 12 23 2009 18 646 524241 4818789 123 39
18:00:54 1/3/2010 1 3 2010 18 644 523576 4818787 183 40
22:02:38 3/20/2010 3 20 2010 22 746 525809 4818795 80 40
10:00:53 1/31/2010 1 31 2010 10 638 522051 4818782 186 40
18:00:53 2/27/2010 2 27 2010 18 646 524757 4818791 78 40
22:00:48 1/20/2010 1 20 2010 22 633 520730 4818778 190 17
22:00:48 4/4/2008 4 4 2008 22 634 522927 4818785 184 40
0:00:43 11/25/2009 11 25 2009 0 642 524465 4818790 78 40
18:00:12 1/3/2010 1 3 2010 18 633 523492 4818787 183 40
10:00:29 2/12/2014 2 12 2014 10 907 525334 4818793 81 40
4:00:53 12/11/2010 12 11 2010 4 641 523942 4818788 182 40
16:00:31 1/24/2009 1 24 2009 16 637 527214 4818801 74 40
6:00:53 12/23/2010 12 23 2010 6 638 523035 4818785 184 40
6:00:56 3/22/2009 3 22 2009 6 637 522962 4818785 184 40
18:00:42 4/27/2011 4 27 2011 18 658 525021 4818792 79 40
4:00:42 1/20/2013 1 20 2013 4 663 523052 4818785 184 40
4:00:13 3/24/2008 3 24 2008 4 632 522977 4818785 184 40
18:00:52 12/7/2010 12 7 2010 18 647 523200 4818786 184 40
10:00:33 2/24/2010 2 24 2010 10 640 524973 4818792 79 40
6:00:56 2/26/2011 2 26 2011 6 646 524037 4818789 123 39
12:00:45 1/12/2011 1 12 2011 12 646 522223 4818783 186 40



18:00:48 1/11/2010 1 11 2010 18 638 521655 4818781 187 40
6:00:59 1/9/2014 1 9 2014 6 908 523073 4818786 184 40
10:00:41 2/24/2010 2 24 2010 10 639 524894 4818792 79 40
10:00:10 4/5/2012 4 5 2012 10 671 521474 4818780 188 40
20:00:54 12/22/2012 12 22 2012 20 665 522330 4818783 186 40
10:00:53 3/23/2010 3 23 2010 10 640 521760 4818781 187 40
8:00:48 1/12/2011 1 12 2011 8 655 522153 4818783 186 40
12:00:54 2/13/2012 2 13 2012 12 665 526200 4818797 77 40
2:00:54 3/19/2011 3 19 2011 2 667 521394 4818780 188 40
22:00:53 12/22/2009 12 22 2009 22 639 522094 4818783 186 40
16:00:47 2/7/2010 2 7 2010 16 633 524754 4818792 78 40
16:00:53 4/14/2009 4 14 2009 16 648 525317 4818794 81 40
8:00:14 4/18/2008 4 18 2008 8 633 521270 4818780 188 40
2:00:53 4/11/2014 4 11 2014 2 913 524347 4818791 123 39
18:01:23 12/10/2010 12 10 2010 18 654 523072 4818786 184 40
14:00:24 3/1/2012 3 1 2012 14 658 522185 4818783 186 40
14:00:53 1/21/2010 1 21 2010 14 640 524005 4818789 182 40
16:01:11 12/23/2009 12 23 2009 16 644 523431 4818787 183 40
4:00:47 12/27/2009 12 27 2009 4 633 520771 4818779 190 17
18:00:54 2/26/2010 2 26 2010 18 646 523491 4818788 183 40
6:00:54 4/4/2012 4 4 2012 6 665 521079 4818780 189 40
6:01:17 2/19/2013 2 19 2013 6 677 521273 4818780 188 40
2:00:50 3/23/2011 3 23 2011 2 660 523451 4818788 183 40
4:00:47 2/26/2011 2 26 2011 4 646 524034 4818790 123 39
4:00:47 2/6/2011 2 6 2011 4 801 524108 4818790 123 39
22:00:55 3/6/2010 3 6 2010 22 644 524501 4818791 78 40
8:00:42 2/6/2011 2 6 2011 8 801 524108 4818790 123 39
22:00:49 3/2/2010 3 2 2010 22 633 523342 4818787 183 40
2:00:48 12/18/2009 12 18 2009 2 640 524914 4818793 79 40
8:01:17 2/18/2013 2 18 2013 8 663 523600 4818788 183 40
12:01:12 12/24/2010 12 24 2010 12 646 523560 4818788 183 40
10:00:56 3/31/2011 3 31 2011 10 654 521956 4818783 187 40
2:00:43 2/26/2014 2 26 2014 2 908 525849 4818797 80 40
18:00:41 12/5/2011 12 5 2011 18 658 526042 4818798 77 40
4:00:48 3/14/2010 3 14 2010 4 651 524955 4818794 79 40
0:00:42 1/16/2014 1 16 2014 0 916 524701 4818793 78 40
18:01:47 3/23/2011 3 23 2011 18 650 523371 4818788 183 40
6:01:12 12/9/2012 12 9 2012 6 675 524897 4818794 79 40
20:00:54 1/20/2013 1 20 2013 20 665 523556 4818789 183 40
12:00:41 4/2/2011 4 2 2011 12 654 522113 4818784 186 40
8:00:53 1/20/2013 1 20 2013 8 680 520786 4818780 190 17
12:00:54 1/24/2010 1 24 2010 12 643 523978 4818790 182 40
4:00:54 4/18/2008 4 18 2008 4 633 520739 4818780 190 17
6:01:17 2/6/2011 2 6 2011 6 657 524080 4818791 123 39
0:00:54 1/21/2013 1 21 2013 0 665 523566 4818789 183 40
2:00:27 2/2/2013 2 2 2013 2 663 523299 4818788 183 40
16:00:40 1/17/2010 1 17 2010 16 639 522246 4818785 186 40
4:00:24 2/1/2011 2 1 2011 4 654 522945 4818787 184 40
12:00:48 2/23/2010 2 23 2010 12 638 525986 4818798 80 40
4:01:23 2/16/2012 2 16 2012 4 665 525360 4818796 81 40
22:00:43 2/3/2011 2 3 2011 22 638 523298 4818788 183 40
2:00:53 4/18/2008 4 18 2008 2 633 520740 4818780 190 17
16:00:55 3/16/2011 3 16 2011 16 655 522146 4818785 186 40
22:00:53 2/10/2010 2 10 2010 22 640 523358 4818789 183 40



16:01:43 1/3/2010 1 3 2010 16 639 523336 4818789 183 40
16:00:48 2/17/2013 2 17 2013 16 666 523715 4818790 182 40
8:00:56 3/9/2010 3 9 2010 8 640 525919 4818798 80 40
14:00:53 1/12/2011 1 12 2011 14 646 522246 4818785 186 40
0:00:47 3/22/2009 3 22 2009 0 648 521743 4818784 187 40
6:00:41 12/15/2011 12 15 2011 6 658 523549 4818790 183 40
2:00:54 11/27/2010 11 27 2010 2 643 524604 4818793 78 40
12:00:48 3/7/2014 3 7 2014 12 907 521876 4818784 187 40
8:00:41 1/2/2014 1 2 2014 8 911 523673 4818790 182 40
4:00:46 12/27/2012 12 27 2012 4 679 522258 4818785 186 40
0:00:48 2/1/2011 2 1 2011 0 646 524581 4818794 78 40
6:00:54 4/18/2008 4 18 2008 6 633 520737 4818781 190 17
12:00:24 2/25/2010 2 25 2010 12 639 525560 4818797 81 40
0:00:44 2/2/2011 2 2 2011 0 642 523555 4818790 183 40
12:00:26 12/26/2010 12 26 2010 12 650 524389 4818793 123 39
0:00:45 12/26/2010 12 26 2010 0 650 523572 4818790 183 40
18:00:53 1/20/2010 1 20 2010 18 633 520726 4818781 190 17
4:00:27 2/6/2011 2 6 2011 4 657 524073 4818792 123 39
0:00:47 3/7/2010 3 7 2010 0 644 524503 4818793 78 40
20:00:54 12/28/2013 12 28 2013 20 911 523533 4818790 183 40
18:00:53 12/23/2010 12 23 2010 18 650 523262 4818789 183 40
0:00:55 4/22/2009 4 22 2009 0 644 524390 4818793 123 39
18:00:41 2/10/2010 2 10 2010 18 640 523358 4818789 183 40
2:00:53 4/4/2012 4 4 2012 2 665 521079 4818782 189 40
16:00:53 4/15/2011 4 15 2011 16 661 521573 4818784 188 40
14:00:41 1/24/2010 1 24 2010 14 643 523978 4818792 182 40
18:00:52 3/22/2008 3 22 2008 18 632 522901 4818788 184 40
4:00:48 1/2/2014 1 2 2014 4 908 523285 4818789 183 40
16:00:55 12/31/2012 12 31 2012 16 677 521613 4818784 187 40
16:00:48 12/30/2010 12 30 2010 16 646 522235 4818786 186 40
16:00:41 1/24/2010 1 24 2010 16 643 523981 4818792 182 40
22:00:27 1/14/2014 1 14 2014 22 907 523552 4818791 183 40
18:00:51 1/26/2010 1 26 2010 18 643 525017 4818796 79 40
6:00:35 3/19/2009 3 19 2009 6 634 522261 4818786 186 40
2:00:48 4/5/2008 4 5 2008 2 635 522992 4818789 184 40
2:00:53 3/7/2010 3 7 2010 2 644 524503 4818794 78 40
18:00:42 3/28/2009 3 28 2009 18 644 523202 4818790 184 40
0:00:47 4/26/2013 4 26 2013 0 677 520909 4818782 189 40
22:00:55 1/20/2013 1 20 2013 22 665 523565 4818791 183 40
4:00:53 4/15/2013 4 15 2013 4 679 520941 4818782 189 40
0:00:54 2/26/2011 2 26 2011 0 646 523969 4818792 182 40
10:00:53 1/30/2013 1 30 2013 10 680 521807 4818785 187 40
0:00:48 1/25/2014 1 25 2014 0 909 522968 4818789 184 40
12:01:12 4/18/2012 4 18 2012 12 677 524213 4818793 123 39
16:00:55 1/8/2010 1 8 2010 16 633 521508 4818784 188 40
18:00:42 1/3/2010 1 3 2010 18 639 524305 4818794 123 39
22:00:17 1/20/2014 1 20 2014 22 909 523239 4818790 183 40
10:01:19 3/11/2014 3 11 2014 10 914 522064 4818786 186 40
8:00:39 3/4/2014 3 4 2014 8 918 524348 4818794 123 39
0:00:54 1/15/2009 1 15 2009 0 632 522932 4818789 184 40
18:01:03 2/1/2011 2 1 2011 18 642 523551 4818791 183 40
14:01:02 2/11/2013 2 11 2013 14 677 521715 4818785 187 40
6:00:39 2/23/2010 2 23 2010 6 633 525379 4818798 81 40
6:00:55 12/29/2013 12 29 2013 6 679 522116 4818786 186 40



18:00:56 1/31/2011 1 31 2011 18 654 523280 4818790 183 40
20:00:48 4/10/2014 4 10 2014 20 908 524411 4818794 78 40
6:00:56 12/8/2011 12 8 2011 6 655 523263 4818790 183 40
20:00:40 4/14/2013 4 14 2013 20 677 520739 4818782 190 17
8:00:20 2/11/2010 2 11 2010 8 638 522970 4818789 184 40
4:00:31 1/4/2013 1 4 2013 4 663 523318 4818791 183 40
20:00:43 1/20/2014 1 20 2014 20 909 523245 4818790 183 40
18:00:42 2/3/2011 2 3 2011 18 638 523301 4818791 183 40
18:01:11 12/25/2013 12 25 2013 18 914 520869 4818783 189 40
6:00:46 4/24/2013 4 24 2013 6 677 521496 4818785 188 40
8:00:53 2/6/2011 2 6 2011 8 657 524074 4818793 123 39
18:00:54 3/11/2014 3 11 2014 18 909 522367 4818788 186 40
2:00:53 2/19/2011 2 19 2011 2 642 523491 4818791 183 40
12:00:54 1/21/2010 1 21 2010 12 640 524006 4818793 182 40
16:00:52 1/21/2010 1 21 2010 16 640 524007 4818793 182 40
20:00:56 2/1/2013 2 1 2013 20 663 523342 4818791 183 40
0:00:55 2/10/2010 2 10 2010 0 640 522930 4818790 184 40
18:00:51 1/30/2010 1 30 2010 18 638 521935 4818786 187 40
10:01:07 1/1/2010 1 1 2010 10 639 524170 4818794 123 39
10:00:31 4/19/2011 4 19 2011 10 658 524287 4818795 123 39
12:00:54 2/23/2011 2 23 2011 12 638 522193 4818787 186 40
0:00:53 2/2/2013 2 2 2013 0 663 523345 4818791 183 40
4:00:12 11/26/2011 11 26 2011 4 665 524297 4818795 123 39
0:00:54 2/24/2012 2 24 2012 0 663 523020 4818790 184 40
22:00:24 2/5/2010 2 5 2010 22 633 524905 4818797 79 40
18:00:53 12/25/2010 12 25 2010 18 650 523564 4818792 183 40
8:00:53 12/13/2011 12 13 2011 8 650 526108 4818802 77 40
6:00:22 4/18/2008 4 18 2008 6 636 524620 4818796 78 40
20:00:43 1/20/2012 1 20 2012 20 663 523522 4818792 183 40
14:01:14 1/30/2014 1 30 2014 14 917 523856 4818793 182 40
0:00:28 3/3/2010 3 3 2010 0 633 523341 4818792 183 40
14:00:55 2/15/2009 2 15 2009 14 637 525902 4818801 80 40
18:00:53 3/12/2009 3 12 2009 18 643 523288 4818792 183 40
0:01:06 2/24/2010 2 24 2010 0 638 523376 4818792 183 40
22:00:30 2/16/2011 2 16 2011 22 639 524040 4818794 123 39
16:00:41 2/27/2012 2 27 2012 16 666 523622 4818793 182 40
10:00:54 1/4/2012 1 4 2012 10 641 521504 4818786 188 40
22:00:56 2/27/2011 2 27 2011 22 654 522955 4818791 184 40
2:01:16 2/17/2011 2 17 2011 2 639 524041 4818794 123 39
18:00:54 4/24/2009 4 24 2009 18 644 525626 4818800 80 40
10:00:56 1/18/2013 1 18 2013 10 680 521502 4818786 188 40
6:00:42 12/15/2008 12 15 2008 6 634 524172 4818795 123 39
22:00:54 1/26/2010 1 26 2010 22 643 524992 4818798 79 40
14:00:49 1/1/2011 1 1 2011 14 653 523267 4818792 183 40
18:00:53 1/28/2009 1 28 2009 18 637 525245 4818799 81 40
22:00:56 4/12/2011 4 12 2011 22 655 521079 4818785 189 40
8:01:11 2/14/2014 2 14 2014 8 918 525573 4818800 81 40
0:00:53 4/17/2009 4 17 2009 0 644 524581 4818797 78 40
10:00:54 2/4/2009 2 4 2009 10 633 524643 4818797 78 40
2:00:45 12/9/2013 12 9 2013 2 907 525226 4818799 81 40
22:00:54 2/11/2013 2 11 2013 22 679 522966 4818791 184 40
4:01:40 3/19/2009 3 19 2009 4 634 522251 4818789 186 40
16:00:48 2/26/2011 2 26 2011 16 642 523498 4818793 183 40
0:00:42 4/10/2012 4 10 2012 0 666 524567 4818797 78 40



6:01:12 2/25/2014 2 25 2014 6 908 524756 4818798 78 40
10:00:44 12/19/2012 12 19 2012 10 670 524284 4818796 123 39
10:00:54 3/17/2009 3 17 2009 10 633 521905 4818788 187 40
8:00:53 1/31/2010 1 31 2010 8 640 523125 4818792 184 40
22:00:55 1/3/2010 1 3 2010 22 641 524194 4818796 123 39
6:00:58 3/7/2010 3 7 2010 6 644 524525 4818797 78 40
2:00:55 1/31/2010 1 31 2010 2 633 522970 4818792 184 40
18:00:49 3/5/2010 3 5 2010 18 639 526308 4818804 77 40
2:00:24 3/14/2010 3 14 2010 2 651 524958 4818799 79 40
16:00:42 12/24/2010 12 24 2010 16 646 523460 4818793 183 40
4:00:21 4/16/2010 4 16 2010 4 653 520890 4818785 189 40
0:00:20 2/28/2011 2 28 2011 0 654 522968 4818792 184 40
22:00:53 4/2/2012 4 2 2012 22 673 525137 4818800 79 40
18:00:35 3/31/2009 3 31 2009 18 642 523686 4818794 182 40
4:00:54 2/12/2009 2 12 2009 4 634 522969 4818792 184 40
8:00:53 4/1/2008 4 1 2008 8 636 524167 4818796 123 39
4:00:48 1/12/2011 1 12 2011 4 655 522138 4818789 186 40
10:00:56 1/20/2014 1 20 2014 10 679 523783 4818795 182 40
8:01:42 11/17/2010 11 17 2010 8 642 523882 4818795 182 40
14:00:34 12/19/2012 12 19 2012 14 670 524298 4818797 123 39
12:00:42 1/11/2012 1 11 2012 12 658 524100 4818796 123 39
12:00:54 3/9/2011 3 9 2011 12 647 522086 4818789 186 40
12:00:56 2/6/2013 2 6 2013 12 679 524989 4818799 79 40
22:00:54 2/8/2010 2 8 2010 22 633 525301 4818801 81 40
0:00:55 2/11/2010 2 11 2010 0 638 522869 4818792 184 40
20:00:53 3/25/2014 3 25 2014 20 916 524678 4818798 78 40
18:00:55 1/23/2009 1 23 2009 18 637 527202 4818808 74 40
6:00:48 1/12/2011 1 12 2011 6 655 522128 4818790 186 40
20:01:41 1/21/2014 1 21 2014 20 916 524084 4818796 123 39
16:00:54 2/19/2014 2 19 2014 16 916 522343 4818790 186 40
18:00:25 4/22/2011 4 22 2011 18 664 521064 4818786 189 40
22:00:54 2/23/2010 2 23 2010 22 638 523375 4818794 183 40
16:00:24 1/12/2009 1 12 2009 16 633 523675 4818795 182 40
8:00:18 4/21/2008 4 21 2008 8 631 524181 4818797 123 39
22:00:53 4/15/2012 4 15 2012 22 670 524080 4818797 123 39
0:00:42 1/31/2010 1 31 2010 0 638 521938 4818789 187 40
10:00:48 3/11/2014 3 11 2014 10 907 522017 4818790 186 40
2:00:54 4/16/2012 4 16 2012 2 670 524086 4818797 123 39
16:00:20 2/15/2009 2 15 2009 16 637 526044 4818804 77 40
22:00:41 4/7/2009 4 7 2009 22 647 520894 4818786 189 40
2:00:53 2/28/2011 2 28 2011 2 654 522958 4818793 184 40
4:00:59 2/27/2010 2 27 2010 4 643 525169 4818801 79 40
12:00:53 2/12/2009 2 12 2009 12 637 525427 4818802 81 40
18:00:47 3/12/2014 3 12 2014 18 914 521397 4818788 188 40
10:00:43 1/11/2012 1 11 2012 10 658 524104 4818797 123 39
18:00:44 11/30/2010 11 30 2010 18 638 520999 4818787 189 40
10:00:54 3/18/2008 3 18 2008 10 632 524053 4818797 123 39
0:00:49 2/17/2011 2 17 2011 0 639 524039 4818797 123 39
6:00:54 1/31/2010 1 31 2010 6 638 521982 4818790 187 40
2:00:54 12/17/2013 12 17 2013 2 671 523808 4818796 182 40
8:00:49 2/26/2013 2 26 2013 8 666 524051 4818797 123 39
16:00:44 1/11/2012 1 11 2012 16 663 524110 4818797 123 39
20:00:50 3/22/2014 3 22 2014 20 679 521034 4818787 189 40
10:00:53 4/17/2012 4 17 2012 10 666 523949 4818797 182 40



18:00:44 3/17/2009 3 17 2009 18 642 523294 4818794 183 40
0:00:53 1/13/2011 1 13 2011 0 638 522115 4818791 186 40
8:00:48 1/15/2014 1 15 2014 8 907 523616 4818796 182 40
10:00:19 1/29/2009 1 29 2009 10 637 524625 4818799 78 40
6:00:23 2/26/2013 2 26 2013 6 658 522973 4818794 184 40
18:00:41 3/29/2008 3 29 2008 18 635 521320 4818788 188 40
10:00:41 1/1/2009 1 1 2009 10 633 523959 4818797 182 40
22:00:43 4/29/2009 4 29 2009 22 634 521129 4818788 189 40
4:00:54 12/23/2010 12 23 2010 4 638 522970 4818794 184 40
16:00:55 1/7/2013 1 7 2013 16 677 521660 4818789 187 40
4:00:54 4/15/2013 4 15 2013 4 677 520900 4818787 189 40
4:00:54 4/13/2014 4 13 2014 4 916 525355 4818802 81 40
14:00:54 1/17/2010 1 17 2010 14 644 522106 4818791 186 40
6:00:54 3/24/2008 3 24 2008 6 635 523126 4818794 184 40
2:00:13 2/15/2010 2 15 2010 2 633 523393 4818795 183 40
4:00:42 3/7/2010 3 7 2010 4 644 524523 4818799 78 40
8:00:47 1/1/2013 1 1 2013 8 674 522160 4818791 186 40
22:00:49 3/22/2009 3 22 2009 22 646 523155 4818795 184 40
0:00:20 2/1/2011 2 1 2011 0 650 525078 4818802 79 40
18:00:54 12/25/2012 12 25 2012 18 671 521217 4818788 188 40
10:00:49 1/17/2009 1 17 2009 10 632 521895 4818791 187 40
6:00:54 4/15/2013 4 15 2013 6 677 520902 4818787 189 40
4:00:32 12/16/2013 12 16 2013 4 907 523526 4818796 183 40
18:00:54 4/17/2011 4 17 2011 18 655 523843 4818797 182 40
18:00:49 4/21/2010 4 21 2010 18 646 524287 4818799 123 39
4:00:41 2/26/2013 2 26 2013 4 658 522967 4818794 184 40
18:00:25 3/19/2009 3 19 2009 18 634 524117 4818798 123 39
8:00:41 12/15/2008 12 15 2008 8 637 524270 4818799 123 39
20:00:53 1/4/2014 1 4 2014 20 911 524988 4818801 79 40
14:00:19 3/18/2008 3 18 2008 14 632 523606 4818797 183 40
6:00:21 12/31/2010 12 31 2010 6 642 525574 4818804 81 40
16:00:48 2/6/2011 2 6 2011 16 654 523552 4818796 183 40
2:01:53 1/2/2012 1 2 2012 2 641 524197 4818799 123 39
16:00:42 4/23/2008 4 23 2008 16 634 522030 4818791 186 40
8:00:54 4/5/2012 4 5 2012 8 671 521426 4818789 188 40
14:00:54 3/29/2011 3 29 2011 14 663 522123 4818792 186 40
6:00:40 3/2/2011 3 2 2011 6 642 523536 4818797 183 40
12:00:53 2/5/2011 2 5 2011 12 655 525573 4818804 81 40
10:01:08 4/14/2014 4 14 2014 10 916 526114 4818806 77 40
16:00:47 3/10/2011 3 10 2011 16 653 523101 4818795 184 40
18:00:54 3/10/2010 3 10 2010 18 646 521793 4818791 187 40
2:00:12 12/31/2010 12 31 2010 2 646 522164 4818792 186 40
12:00:54 4/22/2009 4 22 2009 12 634 522324 4818793 186 40
18:00:56 12/23/2010 12 23 2010 18 638 523251 4818796 183 40
8:01:14 1/20/2013 1 20 2013 8 677 520758 4818788 190 17
2:00:53 12/23/2010 12 23 2010 2 638 522961 4818795 184 40
10:01:11 3/2/2011 3 2 2011 10 655 522313 4818793 186 40
18:00:54 2/9/2010 2 9 2010 18 640 522929 4818795 184 40
12:00:31 4/18/2008 4 18 2008 12 633 521413 4818790 188 40
0:00:55 1/8/2010 1 8 2010 0 638 521478 4818790 188 40
22:00:48 3/23/2011 3 23 2011 22 650 523380 4818797 183 40
18:01:11 2/12/2013 2 12 2013 18 677 521766 4818791 187 40
12:00:52 4/21/2011 4 21 2011 12 665 524208 4818799 123 39
6:00:56 3/21/2010 3 21 2010 6 640 524458 4818800 78 40



10:00:51 12/21/2008 12 21 2008 10 633 525567 4818805 81 40
12:00:23 1/3/2009 1 3 2009 12 632 524074 4818799 123 39
2:00:26 2/1/2011 2 1 2011 2 638 522985 4818796 184 40
22:00:53 4/2/2014 4 2 2014 22 918 524572 4818801 78 40
18:00:56 2/27/2010 2 27 2010 18 640 525279 4818804 81 40
6:00:48 12/11/2010 12 11 2010 6 641 523947 4818799 182 40
16:00:24 1/17/2009 1 17 2009 16 632 521263 4818790 188 40
18:00:41 3/5/2010 3 5 2010 18 643 526429 4818808 76 40
8:00:49 12/22/2008 12 22 2008 8 633 525166 4818804 79 40
22:00:42 2/1/2013 2 1 2013 22 663 523351 4818797 183 40
10:00:53 1/12/2009 1 12 2009 10 633 523673 4818798 182 40
18:00:29 4/7/2009 4 7 2009 18 645 526260 4818808 77 40
0:00:14 2/6/2009 2 6 2009 0 633 524847 4818802 79 40
16:00:56 12/12/2012 12 12 2012 16 680 519596 4818785 191 40
10:00:44 4/29/2011 4 29 2011 10 667 524577 4818802 78 40
12:00:47 2/2/2013 2 2 2013 12 663 524557 4818802 78 40
14:00:41 2/9/2009 2 9 2009 14 633 524956 4818803 79 40
18:00:41 2/27/2011 2 27 2011 18 654 522949 4818796 184 40
16:00:48 4/12/2012 4 12 2012 16 670 525939 4818807 80 40
6:00:16 12/17/2008 12 17 2008 6 634 525081 4818804 79 40
14:00:46 1/1/2013 1 1 2013 14 671 521898 4818793 187 40
22:00:41 4/5/2012 4 5 2012 22 676 526046 4818808 77 40
18:00:53 4/10/2011 4 10 2011 18 669 520860 4818789 189 40
18:00:25 12/20/2010 12 20 2010 18 801 524021 4818800 123 39
8:01:18 12/13/2012 12 13 2012 8 677 524253 4818801 123 39
16:00:29 2/15/2014 2 15 2014 16 907 525619 4818806 80 40
18:00:53 1/13/2013 1 13 2013 18 671 521278 4818791 188 40
2:00:44 2/3/2011 2 3 2011 2 801 521817 4818793 187 40
16:00:47 4/16/2008 4 16 2008 16 635 521038 4818790 189 40
6:00:47 2/13/2013 2 13 2013 6 679 522973 4818797 184 40
18:00:34 3/22/2009 3 22 2009 18 646 523157 4818797 184 40
18:00:24 4/23/2009 4 23 2009 18 644 526161 4818808 77 40
22:00:45 4/21/2009 4 21 2009 22 644 524336 4818801 123 39
8:00:54 12/31/2010 12 31 2010 8 642 525572 4818806 81 40
12:00:49 2/12/2014 2 12 2014 12 918 525287 4818805 81 40
22:00:47 12/25/2012 12 25 2012 22 671 521213 4818791 188 40
22:00:53 1/19/2011 1 19 2011 22 650 523539 4818799 183 40
18:00:53 3/3/2012 3 3 2012 18 665 522985 4818797 184 40
22:00:55 4/25/2013 4 25 2013 22 677 520907 4818790 189 40
14:00:55 3/16/2009 3 16 2009 14 642 523562 4818799 183 40
8:00:44 3/16/2014 3 16 2014 8 914 522039 4818794 186 40
14:00:54 4/11/2009 4 11 2009 14 637 526131 4818808 77 40
6:01:23 1/1/2013 1 1 2013 6 674 522161 4818794 186 40
8:00:47 3/6/2010 3 6 2010 8 642 524880 4818804 79 40
20:00:42 4/27/2011 4 27 2011 20 666 524459 4818802 78 40
14:00:53 3/4/2013 3 4 2013 14 679 521696 4818793 187 40
0:00:54 4/30/2009 4 30 2009 0 634 521123 4818791 189 40
2:00:52 3/2/2011 3 2 2011 2 642 523532 4818799 183 40
18:00:54 1/7/2010 1 7 2010 18 641 520722 4818790 190 17
18:00:48 1/14/2013 1 14 2013 18 677 521809 4818793 187 40
0:00:17 3/23/2009 3 23 2009 0 646 523159 4818798 184 40
12:00:54 12/19/2012 12 19 2012 12 670 524284 4818802 123 39
16:00:47 4/15/2009 4 15 2009 16 637 523030 4818798 184 40
6:00:56 1/3/2014 1 3 2014 6 917 520932 4818791 189 40



4:01:02 2/13/2013 2 13 2013 4 679 522976 4818798 184 40
6:00:53 2/8/2010 2 8 2010 6 633 525292 4818806 81 40
22:00:53 12/10/2010 12 10 2010 22 642 525582 4818807 81 40
22:00:50 12/4/2012 12 4 2012 22 677 524252 4818802 123 39
22:00:48 1/23/2009 1 23 2009 22 637 527203 4818814 74 40
12:00:42 2/12/2010 2 12 2010 12 638 524354 4818803 123 39
6:00:49 2/1/2011 2 1 2011 6 801 522331 4818796 186 40
18:00:41 3/19/2011 3 19 2011 18 663 522862 4818797 184 40
6:00:55 12/19/2009 12 19 2009 6 639 524549 4818803 78 40
2:00:54 12/30/2012 12 30 2012 2 675 524066 4818802 123 39
6:00:35 12/9/2013 12 9 2013 6 907 525328 4818806 81 40
8:00:43 4/4/2012 4 4 2012 8 658 521416 4818793 188 40
18:00:42 12/19/2012 12 19 2012 18 677 523562 4818800 183 40
2:00:49 2/6/2009 2 6 2009 2 633 524850 4818805 79 40
8:00:48 1/14/2011 1 14 2011 8 655 523388 4818799 183 40
22:00:53 4/9/2011 4 9 2011 22 654 520799 4818791 189 40
22:00:24 4/15/2012 4 15 2012 22 677 524168 4818802 123 39
4:00:42 2/6/2009 2 6 2009 4 633 524847 4818805 79 40
8:00:54 1/9/2014 1 9 2014 8 908 523067 4818798 184 40
14:00:42 4/5/2012 4 5 2012 14 671 521564 4818794 188 40
22:00:42 2/9/2010 2 9 2010 22 640 522928 4818798 184 40
12:01:12 2/2/2011 2 2 2011 12 641 522123 4818795 186 40
2:00:54 12/9/2013 12 9 2013 2 911 525343 4818807 81 40
2:00:41 2/1/2011 2 1 2011 2 646 524065 4818802 123 39
12:00:54 4/5/2012 4 5 2012 12 671 521562 4818794 188 40
22:00:23 12/6/2011 12 6 2011 22 659 524176 4818803 123 39
22:00:42 4/15/2012 4 15 2012 22 665 524173 4818803 123 39
18:00:55 4/22/2013 4 22 2013 18 677 521594 4818794 188 40
14:00:50 3/2/2014 3 2 2014 14 679 523362 4818800 183 40
18:00:53 1/12/2011 1 12 2011 18 638 522114 4818796 186 40
2:00:23 4/13/2012 4 13 2012 2 671 524307 4818803 123 39
10:00:54 1/1/2014 1 1 2014 10 908 523719 4818801 182 40
2:00:42 4/16/2012 4 16 2012 2 665 524171 4818803 123 39
18:00:48 4/4/2008 4 4 2008 18 634 522894 4818799 184 40
12:00:53 2/9/2010 2 9 2010 12 643 522343 4818797 186 40
22:00:54 4/4/2008 4 4 2008 22 635 522991 4818799 184 40
8:00:54 2/3/2011 2 3 2011 8 801 521816 4818795 187 40
22:00:44 12/25/2010 12 25 2010 22 650 523567 4818801 183 40
2:00:24 12/28/2012 12 28 2012 2 658 521692 4818795 187 40
10:00:53 1/18/2013 1 18 2013 10 679 521680 4818795 187 40
14:00:58 2/4/2013 2 4 2013 14 675 523766 4818802 182 40
16:01:06 2/26/2013 2 26 2013 16 679 521583 4818795 188 40
14:00:41 1/25/2014 1 25 2014 14 909 521859 4818796 187 40
12:00:42 1/7/2012 1 7 2012 12 658 521901 4818796 187 40
2:00:47 3/18/2010 3 18 2010 2 646 521348 4818794 188 40
16:00:21 3/1/2009 3 1 2009 16 637 523116 4818800 184 40
10:01:27 4/9/2009 4 9 2009 10 648 522182 4818797 186 40
14:00:49 2/5/2011 2 5 2011 14 655 525566 4818809 81 40
8:00:24 3/23/2010 3 23 2010 8 746 524398 4818805 123 39
14:00:54 2/26/2014 2 26 2014 14 909 522298 4818797 186 40
18:00:26 4/28/2011 4 28 2011 18 667 525620 4818809 80 40
18:00:53 2/26/2013 2 26 2013 18 657 521282 4818794 188 40
8:00:49 2/23/2012 2 23 2012 8 663 524612 4818805 78 40
16:00:42 4/30/2009 4 30 2009 16 640 522143 4818797 186 40



18:00:45 3/7/2013 3 7 2013 18 663 523133 4818800 184 40
14:00:41 3/15/2009 3 15 2009 14 634 523571 4818802 183 40
4:00:43 4/18/2008 4 18 2008 4 636 524611 4818806 78 40
12:00:53 1/21/2010 1 21 2010 12 643 523969 4818803 182 40
18:00:23 1/19/2011 1 19 2011 18 650 523540 4818802 183 40
18:00:41 3/18/2009 3 18 2009 18 645 523636 4818802 182 40
0:00:54 12/21/2010 12 21 2010 0 801 524015 4818804 123 39
0:00:53 12/30/2012 12 30 2012 0 675 524069 4818804 123 39
16:00:53 2/22/2010 2 22 2010 16 646 525563 4818809 81 40
18:00:48 12/8/2010 12 8 2010 18 654 523563 4818802 183 40
8:00:40 1/25/2010 1 25 2010 8 642 525577 4818810 81 40
20:00:46 4/20/2014 4 20 2014 20 914 521069 4818794 189 40
12:00:54 2/24/2010 2 24 2010 12 646 524191 4818805 123 39
6:00:54 2/27/2010 2 27 2010 6 647 525049 4818808 79 40
18:00:41 3/22/2011 3 22 2011 18 650 523604 4818803 183 40
18:00:48 3/1/2009 3 1 2009 18 637 523163 4818801 184 40
2:00:39 12/11/2010 12 11 2010 2 638 523090 4818801 184 40
18:00:50 12/30/2010 12 30 2010 18 638 522869 4818800 184 40
14:00:47 4/5/2011 4 5 2011 14 669 525792 4818811 80 40
10:00:29 2/25/2010 2 25 2010 10 643 525330 4818809 81 40
12:00:44 5/1/2008 5 1 2008 12 634 522322 4818799 186 40
2:00:45 4/13/2012 4 13 2012 2 666 525139 4818809 79 40
4:00:48 2/8/2010 2 8 2010 4 633 525294 4818809 81 40
2:00:53 3/19/2009 3 19 2009 2 634 522221 4818799 186 40
4:00:53 3/18/2010 3 18 2010 4 650 522190 4818798 186 40
10:00:25 1/7/2012 1 7 2012 10 663 521914 4818798 187 40
16:01:41 3/2/2014 3 2 2014 16 909 523065 4818802 184 40
18:00:24 3/19/2011 3 19 2011 18 666 522884 4818801 184 40
6:00:55 2/21/2012 2 21 2012 6 663 526131 4818813 77 40
18:01:26 1/26/2011 1 26 2011 18 654 522949 4818801 184 40
6:00:55 1/22/2011 1 22 2011 6 638 524142 4818806 123 39
20:00:48 4/20/2011 4 20 2011 20 666 525940 4818812 80 40
18:00:46 3/3/2013 3 3 2013 18 671 524313 4818806 123 39
4:00:30 12/10/2011 12 10 2011 4 659 524745 4818808 78 40
8:00:53 3/1/2009 3 1 2009 8 637 524276 4818806 123 39
0:00:41 4/3/2014 4 3 2014 0 918 524576 4818807 78 40
16:00:49 2/9/2010 2 9 2010 16 643 522340 4818800 186 40
22:00:18 11/4/2010 11 4 2010 22 639 525036 4818809 79 40
4:00:41 1/22/2011 1 22 2011 4 638 524129 4818806 123 39
14:00:47 3/22/2008 3 22 2008 14 631 521722 4818798 187 40
10:00:43 4/18/2008 4 18 2008 10 633 521423 4818797 188 40
18:00:55 12/10/2010 12 10 2010 18 642 525564 4818811 81 40
18:00:43 2/14/2009 2 14 2009 18 634 523624 4818804 182 40
0:00:48 3/12/2014 3 12 2014 0 918 524899 4818809 79 40
14:00:53 2/25/2013 2 25 2013 14 677 521811 4818798 187 40
18:00:44 1/20/2013 1 20 2013 18 665 523599 4818804 183 40
14:00:45 2/24/2010 2 24 2010 14 647 525005 4818809 79 40
6:00:48 4/29/2009 4 29 2009 6 645 526415 4818815 77 40
22:00:55 1/30/2010 1 30 2010 22 638 521935 4818799 187 40
4:00:41 2/1/2011 2 1 2011 4 638 522986 4818802 184 40
18:01:23 1/19/2011 1 19 2011 18 650 523690 4818805 182 40
10:00:54 12/16/2011 12 16 2011 10 650 524341 4818807 123 39
18:00:52 3/13/2011 3 13 2011 18 654 522196 4818800 186 40
0:00:54 4/16/2012 4 16 2012 0 670 524084 4818806 123 39



4:00:53 1/22/2011 1 22 2011 4 650 524135 4818807 123 39
14:00:20 2/9/2010 2 9 2010 14 643 522340 4818800 186 40
6:00:53 11/30/2010 11 30 2010 6 657 520940 4818796 189 40
6:00:55 4/2/2011 4 2 2011 6 665 522148 4818800 186 40
12:00:31 1/1/2014 1 1 2014 12 908 523699 4818805 182 40
0:00:26 1/24/2009 1 24 2009 0 637 527202 4818818 74 40
0:00:41 1/19/2011 1 19 2011 0 647 522982 4818803 184 40
6:00:53 1/22/2011 1 22 2011 6 650 524138 4818807 123 39
8:00:41 4/20/2012 4 20 2012 8 677 524226 4818807 123 39
22:00:52 1/12/2011 1 12 2011 22 638 522111 4818800 186 40
20:00:54 3/30/2014 3 30 2014 20 918 522863 4818802 184 40
18:00:44 1/19/2013 1 19 2013 18 680 521306 4818797 188 40
0:00:54 2/3/2011 2 3 2011 0 801 521816 4818799 187 40
6:00:45 12/31/2009 12 31 2009 6 639 524311 4818807 123 39
14:00:11 4/20/2014 4 20 2014 14 916 522062 4818800 186 40
14:00:41 2/5/2014 2 5 2014 14 916 524560 4818808 78 40
16:00:56 1/17/2013 1 17 2013 16 677 521686 4818799 187 40
18:00:53 4/9/2011 4 9 2011 18 654 520795 4818796 189 40
10:01:20 3/18/2008 3 18 2008 10 634 524201 4818807 123 39
16:01:16 2/24/2010 2 24 2010 16 643 525030 4818810 79 40
22:00:24 1/25/2014 1 25 2014 22 908 523379 4818804 183 40
16:00:51 3/29/2008 3 29 2008 16 635 521605 4818798 187 40
14:00:21 2/27/2009 2 27 2009 14 637 525274 4818811 81 40
16:00:24 3/27/2009 3 27 2009 16 640 521503 4818798 188 40
20:00:53 1/7/2014 1 7 2014 20 911 525002 4818810 79 40
22:01:54 12/20/2010 12 20 2010 22 801 524024 4818807 123 39
18:00:44 12/25/2009 12 25 2009 18 633 521631 4818799 187 40
2:00:43 3/15/2009 3 15 2009 2 633 523007 4818803 184 40
4:00:52 3/21/2010 3 21 2010 4 640 524483 4818809 78 40
16:00:54 1/25/2014 1 25 2014 16 909 521863 4818800 187 40
12:00:14 4/2/2011 4 2 2011 12 663 522061 4818800 186 40
10:00:43 1/7/2012 1 7 2012 10 658 521916 4818800 187 40
2:00:42 2/19/2011 2 19 2011 2 801 523098 4818804 184 40
2:00:47 3/9/2013 3 9 2013 2 663 523108 4818804 184 40
18:00:50 2/10/2010 2 10 2010 18 640 523247 4818804 183 40
10:00:48 3/18/2008 3 18 2008 10 636 524248 4818808 123 39
6:00:50 3/29/2011 3 29 2011 6 667 524492 4818809 78 40
14:00:50 4/18/2008 4 18 2008 14 633 521418 4818798 188 40
22:00:44 3/14/2009 3 14 2009 22 633 523011 4818804 184 40
18:01:06 1/15/2011 1 15 2011 18 638 523594 4818806 183 40
12:00:48 4/20/2014 4 20 2014 12 916 522063 4818801 186 40
18:00:48 2/14/2010 2 14 2010 18 633 523486 4818805 183 40
4:00:48 4/21/2014 4 21 2014 4 907 521969 4818800 187 40
12:00:53 12/27/2012 12 27 2012 12 679 522156 4818801 186 40
2:01:07 2/16/2013 2 16 2013 2 677 522176 4818801 186 40
2:01:24 2/13/2013 2 13 2013 2 675 523281 4818805 183 40
0:00:38 12/5/2012 12 5 2012 0 677 524257 4818809 123 39
6:00:24 3/18/2012 3 18 2012 6 658 521607 4818800 187 40
16:00:16 1/28/2012 1 28 2012 16 663 523259 4818805 183 40
18:00:52 4/9/2012 4 9 2012 18 670 524772 4818811 78 40
18:00:54 3/28/2009 3 28 2009 18 642 523373 4818806 183 40
22:00:35 4/23/2008 4 23 2008 22 634 520800 4818797 189 40
12:00:54 1/17/2010 1 17 2010 12 644 522117 4818801 186 40
2:00:54 2/26/2011 2 26 2011 2 646 524048 4818808 123 39



18:00:26 4/30/2010 4 30 2010 18 644 525619 4818814 80 40
8:00:12 3/16/2010 3 16 2010 8 640 522074 4818801 186 40
0:00:53 4/5/2012 4 5 2012 0 663 520815 4818797 189 40
16:00:44 3/29/2008 3 29 2008 16 637 521297 4818799 188 40
0:00:52 2/12/2013 2 12 2013 0 679 522961 4818804 184 40
8:01:10 1/13/2011 1 13 2011 8 638 522037 4818801 186 40
18:00:53 12/20/2010 12 20 2010 18 801 524024 4818808 123 39
16:00:54 1/8/2011 1 8 2011 16 642 523761 4818807 182 40
2:00:22 1/19/2011 1 19 2011 2 647 522983 4818805 184 40
18:00:41 4/4/2008 4 4 2008 18 635 522987 4818805 184 40
6:00:54 2/9/2011 2 9 2011 6 801 524095 4818808 123 39
22:00:54 2/11/2011 2 11 2011 22 642 523563 4818807 183 40
18:00:49 4/20/2011 4 20 2011 18 654 523882 4818808 182 40
12:00:57 2/14/2014 2 14 2014 12 918 525728 4818815 80 40
0:00:53 12/11/2010 12 11 2010 0 638 523089 4818805 184 40
8:00:48 12/15/2008 12 15 2008 8 634 524196 4818809 123 39
6:01:23 4/10/2009 4 10 2009 6 642 524822 4818811 79 40
18:00:54 12/11/2012 12 11 2012 18 675 525917 4818815 80 40
6:00:54 1/1/2013 1 1 2013 6 671 521778 4818801 187 40
4:00:44 2/3/2011 2 3 2011 4 801 521815 4818801 187 40
22:00:53 1/3/2010 1 3 2010 22 638 523171 4818805 184 40
16:00:28 3/11/2014 3 11 2014 16 679 522157 4818802 186 40
14:01:23 2/14/2010 2 14 2010 14 638 523757 4818808 182 40
0:00:48 12/7/2011 12 7 2011 0 659 524179 4818809 123 39
4:00:52 1/1/2013 1 1 2013 4 671 521774 4818801 187 40
20:00:54 2/7/2013 2 7 2013 20 679 523368 4818806 183 40
16:00:27 3/5/2013 3 5 2013 16 677 521884 4818802 187 40
2:00:41 12/16/2012 12 16 2012 2 665 525280 4818813 81 40
16:00:37 2/11/2012 2 11 2012 16 663 525548 4818814 81 40
0:00:32 4/3/2012 4 3 2012 0 657 520936 4818799 189 40
8:00:56 2/17/2009 2 17 2009 8 637 525772 4818815 80 40
8:00:47 2/9/2011 2 9 2011 8 801 524094 4818809 123 39
6:00:48 12/21/2010 12 21 2010 6 801 523837 4818808 182 40
18:00:41 12/25/2009 12 25 2009 18 640 521369 4818800 188 40
22:00:53 12/29/2012 12 29 2012 22 675 524064 4818809 123 39
0:00:20 3/15/2009 3 15 2009 0 633 523015 4818806 184 40
18:00:55 4/21/2012 4 21 2012 18 672 522284 4818803 186 40
6:00:54 2/3/2011 2 3 2011 6 801 521815 4818802 187 40
6:01:25 12/29/2013 12 29 2013 6 909 522101 4818803 186 40
10:00:54 1/17/2010 1 17 2010 10 644 522118 4818803 186 40
8:00:48 11/30/2010 11 30 2010 8 657 520938 4818799 189 40
4:00:53 3/2/2011 3 2 2011 4 642 523534 4818808 183 40
22:00:48 4/15/2011 4 15 2011 22 669 524416 4818811 78 40
14:00:54 12/30/2010 12 30 2010 14 647 522240 4818803 186 40
18:00:53 1/1/2014 1 1 2014 18 908 523538 4818808 183 40
2:01:02 4/1/2014 4 1 2014 2 916 522051 4818803 186 40
12:00:47 2/2/2011 2 2 2011 12 647 522221 4818804 186 40
18:00:35 2/1/2013 2 1 2013 18 679 523388 4818808 183 40
14:01:18 4/3/2010 4 3 2010 14 639 526912 4818821 74 40
22:02:41 4/12/2011 4 12 2011 22 665 521419 4818801 188 40
16:00:53 12/25/2009 12 25 2009 16 639 521494 4818802 188 40
22:00:42 2/14/2010 2 14 2010 22 633 523486 4818808 183 40
10:00:41 1/16/2011 1 16 2011 10 801 524408 4818812 78 40
22:00:49 12/30/2008 12 30 2008 22 634 523511 4818808 183 40



2:00:54 4/22/2009 4 22 2009 2 644 524439 4818812 78 40
16:00:44 12/28/2009 12 28 2009 16 646 521926 4818803 187 40
18:00:54 3/18/2009 3 18 2009 18 639 521512 4818802 188 40
4:00:56 4/23/2010 4 23 2010 4 640 526393 4818819 77 40
10:00:55 3/6/2009 3 6 2009 10 633 521761 4818803 187 40
22:01:06 12/15/2013 12 15 2013 22 911 525518 4818816 81 40
22:00:39 4/15/2012 4 15 2012 22 676 524172 4818811 123 39
8:00:37 2/11/2010 2 11 2010 8 633 523245 4818808 183 40
14:00:26 3/27/2009 3 27 2009 14 640 521505 4818802 188 40
2:00:22 4/18/2008 4 18 2008 2 636 524613 4818813 78 40
14:00:17 2/23/2010 2 23 2010 14 633 525924 4818818 80 40
18:00:48 12/25/2010 12 25 2010 18 646 522960 4818807 184 40
0:00:56 4/16/2012 4 16 2012 0 665 524167 4818811 123 39
8:00:39 3/19/2008 3 19 2008 8 634 523955 4818811 182 40
0:00:55 4/24/2008 4 24 2008 0 634 520794 4818800 189 40
10:02:43 2/12/2009 2 12 2009 10 632 523591 4818809 183 40
18:00:54 3/24/2011 3 24 2011 18 669 525068 4818815 79 40
4:00:47 12/9/2013 12 9 2013 4 907 525319 4818816 81 40
18:00:47 2/27/2014 2 27 2014 18 909 522959 4818807 184 40
0:00:56 3/25/2010 3 25 2010 0 639 522184 4818805 186 40
0:00:37 3/23/2009 3 23 2009 0 635 523170 4818808 184 40
14:00:21 1/1/2009 1 1 2009 14 633 524072 4818811 123 39
16:00:41 4/30/2008 4 30 2008 16 636 522321 4818806 186 40
10:00:53 4/16/2009 4 16 2009 10 643 524045 4818811 123 39
4:00:54 4/3/2010 4 3 2010 4 644 525675 4818818 80 40
8:00:47 4/3/2010 4 3 2010 8 746 525726 4818818 80 40
12:00:53 2/23/2010 2 23 2010 12 646 526123 4818819 77 40
6:00:53 3/17/2009 3 17 2009 6 642 522155 4818805 186 40
20:00:50 3/8/2014 3 8 2014 20 916 522197 4818805 186 40
2:00:29 4/8/2014 4 8 2014 2 907 524471 4818813 78 40
18:00:34 3/25/2014 3 25 2014 18 914 521710 4818804 187 40
6:00:54 3/23/2009 3 23 2009 6 635 523148 4818809 184 40
22:00:47 3/22/2009 3 22 2009 22 635 523168 4818809 184 40
2:00:25 11/24/2010 11 24 2010 2 651 525578 4818818 81 40
0:00:54 4/16/2012 4 16 2012 0 676 524157 4818812 123 39
8:00:53 3/4/2009 3 4 2009 8 637 524197 4818813 123 39
6:00:34 3/15/2011 3 15 2011 6 655 523440 4818810 183 40
6:00:48 3/23/2009 3 23 2009 6 646 522982 4818808 184 40
22:00:41 12/18/2012 12 18 2012 22 677 524271 4818813 123 39
10:01:12 2/2/2013 2 2 2013 10 663 524565 4818814 78 40
12:00:49 2/23/2010 2 23 2010 12 633 525938 4818819 80 40
6:01:41 12/18/2009 12 18 2009 6 644 525437 4818817 81 40
12:00:48 1/31/2011 1 31 2011 12 639 524543 4818814 78 40
18:00:27 4/4/2011 4 4 2011 18 668 525831 4818819 80 40
14:00:54 1/14/2013 1 14 2013 14 679 522147 4818806 186 40
16:00:39 4/25/2014 4 25 2014 16 917 522076 4818806 186 40
12:00:36 1/22/2010 1 22 2010 12 644 524287 4818813 123 39
0:00:56 2/1/2011 2 1 2011 0 638 523014 4818809 184 40
14:00:25 2/14/2010 2 14 2010 14 633 523557 4818811 183 40
16:00:55 1/1/2011 1 1 2011 16 646 521859 4818805 187 40
10:00:53 2/23/2010 2 23 2010 10 647 526081 4818820 77 40
18:00:48 4/4/2013 4 4 2013 18 679 523377 4818810 183 40
22:00:26 12/25/2010 12 25 2010 22 646 522959 4818809 184 40
2:00:54 1/16/2011 1 16 2011 2 642 523439 4818811 183 40



22:00:47 2/2/2011 2 2 2011 22 801 521817 4818805 187 40
18:01:10 1/19/2010 1 19 2010 18 640 526974 4818824 74 40
10:00:49 12/26/2010 12 26 2010 10 650 523965 4818813 182 40
6:00:43 2/2/2011 2 2 2011 6 650 524093 4818813 123 39
4:00:53 12/29/2013 12 29 2013 4 917 523171 4818810 184 40
14:00:50 3/23/2010 3 23 2010 14 657 521358 4818804 188 40
22:00:42 4/29/2011 4 29 2011 22 664 525797 4818820 80 40
2:00:23 3/23/2011 3 23 2011 2 664 523420 4818811 183 40
8:03:04 12/31/2009 12 31 2009 8 639 524238 4818814 123 39
8:00:36 12/28/2013 12 28 2013 8 911 523220 4818810 183 40
4:00:41 2/4/2010 2 4 2010 4 640 524014 4818813 123 39
12:00:47 1/27/2013 1 27 2013 12 679 521906 4818806 187 40
12:00:44 2/2/2011 2 2 2011 12 638 522048 4818806 186 40
6:00:47 3/2/2011 3 2 2011 6 639 523470 4818811 183 40
6:00:53 12/23/2009 12 23 2009 6 647 522114 4818807 186 40
18:00:53 2/28/2013 2 28 2013 18 666 524050 4818814 123 39
6:00:42 11/24/2010 11 24 2010 6 651 525516 4818819 81 40
2:00:42 4/20/2011 4 20 2011 2 658 524825 4818816 79 40
22:00:53 2/23/2010 2 23 2010 22 643 523445 4818812 183 40
6:00:57 3/25/2010 3 25 2010 6 638 521610 4818806 187 40
4:00:49 3/25/2010 3 25 2010 4 654 520924 4818804 189 40
0:00:44 3/23/2009 3 23 2009 0 644 524083 4818814 123 39
4:00:56 1/20/2013 1 20 2013 4 680 520742 4818803 190 17
12:00:53 1/12/2013 1 12 2013 12 663 524061 4818814 123 39
10:00:56 3/11/2014 3 11 2014 10 679 522143 4818808 186 40
12:00:55 1/7/2013 1 7 2013 12 679 521702 4818806 187 40
18:00:53 12/19/2009 12 19 2009 18 644 523168 4818811 184 40
2:00:56 4/16/2011 4 16 2011 2 650 524695 4818817 78 40
16:00:23 2/14/2010 2 14 2010 16 633 523556 4818813 183 40
22:00:55 2/18/2011 2 18 2011 22 642 523564 4818813 183 40
0:00:12 4/5/2008 4 5 2008 0 635 522978 4818811 184 40
6:00:13 2/6/2009 2 6 2009 6 633 524836 4818817 79 40
20:00:53 3/7/2012 3 7 2012 20 666 522901 4818811 184 40
18:00:44 12/20/2009 12 20 2009 18 639 524244 4818815 123 39
18:00:53 3/28/2011 3 28 2011 18 667 524694 4818817 78 40
14:00:53 2/5/2014 2 5 2014 14 908 524095 4818815 123 39
14:00:41 1/8/2011 1 8 2011 14 642 523481 4818813 183 40
8:00:47 1/1/2013 1 1 2013 8 671 521774 4818807 187 40
8:00:54 3/4/2014 3 4 2014 8 909 524267 4818816 123 39
4:00:53 1/13/2011 1 13 2011 4 638 522023 4818808 186 40
16:00:41 3/24/2011 3 24 2011 16 658 522264 4818809 186 40
6:00:42 12/18/2009 12 18 2009 6 639 524245 4818816 123 39
22:00:53 4/2/2012 4 2 2012 22 657 520949 4818805 189 40
6:00:42 1/24/2014 1 24 2014 6 909 523739 4818814 182 40
18:01:18 4/6/2012 4 6 2012 18 678 526930 4818826 74 40
20:01:07 12/30/2013 12 30 2013 20 907 522888 4818811 184 40
22:00:54 1/19/2013 1 19 2013 22 680 521248 4818806 188 40
10:00:47 1/7/2013 1 7 2013 10 679 521705 4818807 187 40
22:00:53 2/19/2012 2 19 2012 22 663 523570 4818814 183 40
10:00:32 2/9/2014 2 9 2014 10 907 524634 4818817 78 40
6:00:48 4/27/2014 4 27 2014 6 913 527198 4818827 74 40
4:00:48 11/27/2010 11 27 2010 4 647 522102 4818809 186 40
12:00:29 12/24/2008 12 24 2008 12 635 526285 4818824 77 40
8:00:28 3/28/2013 3 28 2013 8 671 521458 4818807 188 40



18:00:50 4/14/2011 4 14 2011 18 661 521388 4818807 188 40
2:00:40 4/10/2009 4 10 2009 2 635 522088 4818809 186 40
18:01:00 1/19/2011 1 19 2011 18 638 523480 4818814 183 40
16:00:37 3/11/2009 3 11 2009 16 638 522913 4818812 184 40
22:00:50 12/30/2013 12 30 2013 22 907 522885 4818812 184 40
16:00:51 1/28/2011 1 28 2011 16 646 523767 4818815 182 40
22:00:56 1/15/2011 1 15 2011 22 638 523592 4818814 183 40
14:00:44 1/1/2014 1 1 2014 14 908 523691 4818814 182 40
2:00:41 2/26/2013 2 26 2013 2 658 522944 4818812 184 40
12:00:54 12/31/2012 12 31 2012 12 663 521682 4818808 187 40
14:00:17 1/29/2013 1 29 2013 14 679 521253 4818806 188 40
10:00:37 1/14/2014 1 14 2014 10 908 521962 4818809 187 40
16:01:08 4/14/2009 4 14 2009 16 639 525343 4818821 81 40
2:01:12 1/13/2011 1 13 2011 2 638 522025 4818809 186 40
6:00:35 2/17/2009 2 17 2009 6 637 525783 4818823 80 40
18:00:54 1/13/2011 1 13 2011 18 639 523571 4818815 183 40
14:01:11 3/20/2010 3 20 2010 14 646 521498 4818808 188 40
0:00:38 1/16/2011 1 16 2011 0 642 523439 4818814 183 40
0:00:48 1/20/2013 1 20 2013 0 680 521063 4818806 189 40
2:00:48 3/25/2010 3 25 2010 2 654 520922 4818806 189 40
6:00:26 4/16/2012 4 16 2012 6 658 524318 4818817 123 39
12:00:44 3/25/2010 3 25 2010 12 657 521561 4818808 188 40
6:00:54 1/29/2014 1 29 2014 6 916 523253 4818814 183 40
18:00:54 1/3/2010 1 3 2010 18 641 523866 4818816 182 40
10:00:53 1/11/2014 1 11 2014 10 671 523337 4818814 183 40
14:00:53 2/11/2010 2 11 2010 14 640 523654 4818815 182 40
18:00:44 4/25/2011 4 25 2011 18 668 525799 4818823 80 40
8:01:18 1/14/2011 1 14 2011 8 647 523418 4818814 183 40
18:00:42 3/18/2010 3 18 2010 18 657 521412 4818808 188 40
6:00:53 1/13/2011 1 13 2011 6 638 522022 4818810 186 40
2:00:41 12/26/2010 12 26 2010 2 646 522937 4818813 184 40
16:00:56 2/24/2010 2 24 2010 16 647 525001 4818820 79 40
0:00:14 4/13/2011 4 13 2011 0 665 521421 4818808 188 40
6:00:54 2/11/2010 2 11 2010 6 633 523237 4818814 183 40
16:00:55 2/15/2012 2 15 2012 16 665 525048 4818821 79 40
18:00:52 2/9/2010 2 9 2010 18 640 522710 4818812 185 40
12:00:41 3/22/2013 3 22 2013 12 663 521594 4818809 188 40
8:00:42 2/2/2011 2 2 2011 8 650 524089 4818817 123 39
6:00:53 1/9/2014 1 9 2014 6 917 522911 4818813 184 40
12:00:41 3/6/2009 3 6 2009 12 633 521798 4818810 187 40
14:01:17 2/25/2013 2 25 2013 14 679 521807 4818810 187 40
18:00:45 3/14/2009 3 14 2009 18 633 523013 4818814 184 40
0:00:23 4/16/2012 4 16 2012 0 677 524172 4818818 123 39
16:01:11 3/11/2009 3 11 2009 16 633 523321 4818815 183 40
4:00:53 1/22/2011 1 22 2011 4 801 524104 4818818 123 39
10:00:53 2/16/2009 2 16 2009 10 637 525743 4818824 80 40
14:01:12 1/30/2014 1 30 2014 14 908 523663 4818816 182 40
4:00:55 1/9/2014 1 9 2014 4 917 522914 4818814 184 40
18:00:53 12/20/2009 12 20 2009 18 644 524405 4818819 123 39
12:00:57 3/14/2014 3 14 2014 12 679 521676 4818809 187 40
4:00:33 4/15/2010 4 15 2010 4 746 525967 4818825 80 40
2:00:47 3/20/2011 3 20 2011 2 661 521291 4818808 188 40
0:00:32 1/4/2010 1 4 2010 0 639 524858 4818821 79 40
18:00:55 3/5/2010 3 5 2010 18 647 526508 4818827 76 40



6:00:41 2/11/2012 2 11 2012 6 663 525087 4818821 79 40
18:00:41 3/18/2008 3 18 2008 18 637 523071 4818814 184 40
16:00:37 3/30/2011 3 30 2011 16 658 524494 4818819 78 40
2:00:44 4/16/2010 4 16 2010 2 653 520885 4818807 189 40
18:00:55 2/27/2010 2 27 2010 18 643 525122 4818822 79 40
0:00:49 4/16/2011 4 16 2011 0 650 524698 4818820 78 40
14:00:48 12/17/2010 12 17 2010 14 638 521640 4818810 187 40
12:00:50 1/26/2013 1 26 2013 12 663 521669 4818810 187 40
20:00:53 2/17/2013 2 17 2013 20 666 523262 4818815 183 40
10:00:55 2/11/2010 2 11 2010 10 640 523652 4818817 182 40
12:00:42 1/12/2009 1 12 2009 12 633 523678 4818817 182 40
12:00:52 3/18/2008 3 18 2008 12 632 523766 4818817 182 40
4:00:53 11/24/2010 11 24 2010 4 801 525304 4818823 81 40
18:00:52 12/24/2009 12 24 2009 18 646 523220 4818815 183 40
16:01:03 1/14/2011 1 14 2011 16 641 522322 4818812 186 40
0:00:53 3/10/2014 3 10 2014 0 913 526486 4818828 76 40
0:00:24 12/26/2010 12 26 2010 0 646 522907 4818815 184 40
22:00:53 1/1/2013 1 1 2013 22 677 521538 4818810 188 40
12:00:53 2/11/2010 2 11 2010 12 640 523657 4818817 182 40
22:00:54 3/18/2009 3 18 2009 22 640 523846 4818818 182 40
14:00:54 2/2/2014 2 2 2014 14 909 521736 4818811 187 40
0:00:48 3/25/2013 3 25 2013 0 671 524644 4818821 78 40
0:00:53 3/8/2012 3 8 2012 0 666 522902 4818815 184 40
2:01:07 3/17/2014 3 17 2014 2 913 527083 4818830 74 40
22:00:41 3/17/2009 3 17 2009 22 645 523454 4818817 183 40
22:00:53 4/15/2011 4 15 2011 22 650 524695 4818821 78 40
6:00:42 12/10/2012 12 10 2012 6 658 525564 4818824 81 40
18:00:56 12/31/2012 12 31 2012 18 671 521242 4818809 188 40
18:00:20 12/30/2008 12 30 2008 18 634 523505 4818817 183 40
12:00:42 4/12/2012 4 12 2012 12 670 525936 4818826 80 40
10:00:41 2/24/2010 2 24 2010 10 643 525029 4818823 79 40
16:00:54 3/15/2009 3 15 2009 16 640 523084 4818816 184 40
18:00:52 1/3/2010 1 3 2010 18 641 524105 4818819 123 39
22:00:47 3/20/2014 3 20 2014 22 918 525545 4818825 81 40
14:00:56 2/6/2011 2 6 2011 14 655 523675 4818818 182 40
20:00:49 4/2/2014 4 2 2014 20 916 524988 4818822 79 40
10:00:23 4/4/2008 4 4 2008 10 632 521763 4818811 187 40
6:00:48 3/15/2009 3 15 2009 6 633 523026 4818816 184 40
22:00:53 3/1/2010 3 1 2010 22 644 523088 4818816 184 40
10:00:24 3/26/2010 3 26 2010 10 801 524487 4818821 78 40
14:00:48 4/5/2011 4 5 2011 14 658 526498 4818829 76 40
22:00:47 3/7/2012 3 7 2012 22 666 522900 4818815 184 40
0:00:48 1/16/2011 1 16 2011 0 638 523595 4818818 183 40
22:00:48 3/22/2008 3 22 2008 22 634 523137 4818816 184 40
0:01:00 2/21/2014 2 21 2014 0 918 522993 4818816 184 40
18:00:55 3/5/2014 3 5 2014 18 918 523206 4818817 184 40
8:00:56 1/14/2014 1 14 2014 8 916 523248 4818817 183 40
6:00:47 3/21/2009 3 21 2009 6 635 521794 4818812 187 40
22:00:42 12/22/2011 12 22 2011 22 650 524710 4818822 78 40
4:00:41 12/13/2012 12 13 2012 4 677 524691 4818822 78 40
8:00:41 3/25/2009 3 25 2009 8 640 523874 4818819 182 40
18:00:48 4/18/2008 4 18 2008 18 634 525325 4818825 81 40
8:00:15 12/28/2012 12 28 2012 8 658 521775 4818812 187 40
4:00:53 2/2/2011 2 2 2011 4 650 524086 4818820 123 39



22:00:47 3/8/2010 3 8 2010 22 639 525677 4818826 80 40
18:00:24 3/7/2014 3 7 2014 18 917 521468 4818811 188 40
2:00:54 12/17/2010 12 17 2010 2 638 521679 4818812 187 40
12:00:47 12/5/2011 12 5 2011 12 659 521795 4818812 187 40
14:00:56 4/16/2008 4 16 2008 14 635 520991 4818810 189 40
16:00:23 3/23/2010 3 23 2010 16 657 521361 4818811 188 40
18:00:42 4/23/2013 4 23 2013 18 671 521375 4818811 188 40
16:00:23 3/24/2011 3 24 2011 16 655 522270 4818814 186 40
22:00:55 1/13/2011 1 13 2011 22 639 523575 4818819 183 40
0:00:56 12/23/2010 12 23 2010 0 638 522773 4818816 185 40
6:00:55 4/6/2012 4 6 2012 6 678 525839 4818827 80 40
22:00:48 1/17/2013 1 17 2013 22 680 521246 4818811 188 40
2:00:55 3/24/2009 3 24 2009 2 648 522186 4818814 186 40
22:00:53 4/28/2014 4 28 2014 22 909 523173 4818818 184 40
10:00:53 2/16/2014 2 16 2014 10 908 525520 4818826 81 40
6:00:30 1/7/2012 1 7 2012 6 663 524162 4818821 123 39
18:00:20 2/23/2010 2 23 2010 18 638 523373 4818818 183 40
2:00:48 1/16/2011 1 16 2011 2 638 523591 4818819 183 40
18:00:53 2/14/2010 2 14 2010 18 633 523518 4818819 183 40
6:01:11 2/13/2013 2 13 2013 6 675 523275 4818818 183 40
18:00:42 3/19/2011 3 19 2011 18 668 523250 4818818 183 40
2:00:43 12/19/2013 12 19 2013 2 907 525264 4818825 81 40
18:00:48 3/1/2010 3 1 2010 18 644 523087 4818818 184 40
14:00:53 2/2/2009 2 2 2009 14 633 524201 4818822 123 39
0:00:42 3/24/2009     3       24      2009    0       647     522197  4818815 186     40
14:00:48        1/12/2009       1       12      2009    14      633     523673  4818820 182     40
8:00:59 3/1/2014        3       1       2014    8       909     525817  4818828 80      40
6:00:24 1/20/2013       1       20      2013    6       680     520770  4818810 190     17
4:00:53 1/31/2010       1       31      2010    4       638     521960  4818814 187     40
4:00:42 2/11/2012       2       11      2012    4       663     525107  4818825 79      40
20:00:56        2/20/2013       2       20      2013    20      666     523244  4818819 183     40
16:00:47        12/28/2012      12      28      2012    16      658     521865  4818814 187     40
18:00:55        2/18/2011       2       18      2011    18      642     523561  4818820 183     40
18:00:54        4/23/2013       4       23      2013    18      677     521537  4818813 188     40
6:00:50 3/11/2010       3       11      2010    6       643     525374  4818826 81      40
12:00:42        2/23/2011       2       23      2011    12      654     522233  4818815 186     40
16:00:57        4/6/2008        4       6       2008    16      634     521335  4818813 188     40
12:00:54        3/10/2014       3       10      2014    12      907     521801  4818814 187     40
18:01:16        2/15/2014       2       15      2014    18      918     524860  4818825 79      40
18:00:29        12/25/2009      12      25      2009    18      641     521369  4818813 188     40
12:01:12        1/16/2011       1       16      2011    12      801     524326  4818823 123     39
0:00:38 12/9/2012       12      9       2012    0       670     524219  4818823 123     39
0:00:50 12/31/2012      12      31      2012    0       658     523243  4818819 183     40
6:00:41 12/28/2013      12      28      2013    6       908     523201  4818819 184     40
4:00:42 1/9/2012        1       9       2012    4       663     524443  4818824 78      40
12:00:55        4/22/2011       4       22      2011    12      663     521388  4818813 188     40
18:01:12        2/8/2013        2       8       2013    18      675     523473  4818820 183     40
8:00:24 4/17/2011       4       17      2011    8       668     525791  4818829 80      40
0:00:21 4/16/2011       4       16      2011    0       668     524723  4818825 78      40
8:00:53 2/16/2011       2       16      2011    8       654     523118  4818819 184     40
4:00:55 2/19/2011       2       19      2011    4       801     523186  4818820 184     40
18:00:43        3/19/2011       3       19      2011    18      660     523025  4818819 184     40
10:00:44        2/27/2013       2       27      2013    10      666     524818  4818825 79      40
14:00:50        2/27/2014       2       27      2014    14      914     521652  4818815 187     40



10:00:31        3/1/2012        3       1       2012    10      658     522164  4818816 186     40
16:00:53        3/12/2013       3       12      2013    16      677     521556  4818814 188     40
16:00:35        2/6/2014        2       6       2014    16      908     523594  4818821 183     40
0:01:12 12/17/2010      12      17      2010    0       638     521674  4818815 187     40
18:00:54        3/18/2009       3       18      2009    18      640     523916  4818822 182     40
4:00:54 2/11/2010       2       11      2010    4       633     523237  4818820 183     40
4:00:16 4/22/2009       4       22      2009    4       644     524421  4818824 78      40
4:00:53 2/13/2013       2       13      2013    4       675     523277  4818820 183     40
4:00:47 1/14/2013       1       14      2013    4       671     521283  4818814 188     40
18:00:49        1/19/2011       1       19      2011    18      638     523509  4818821 183     40
10:00:48        1/21/2011       1       21      2011    10      638     524299  4818824 123     39
4:01:03 1/29/2014       1       29      2014    4       916     523250  4818820 183     40
18:00:41        3/8/2010        3       8       2010    18      639     525680  4818829 80      40
18:00:48        12/23/2009      12      23      2009    18      644     523154  4818820 184     40
10:00:53        4/27/2014       4       27      2014    10      909     524059  4818823 123     39
16:00:50        1/21/2009       1       21      2009    16      633     521293  4818814 188     40
8:00:53 1/24/2014       1       24      2014    8       909     523737  4818822 182     40
8:00:12 3/26/2010       3       26      2010    8       652     524402  4818825 123     39
22:00:53        3/18/2009       3       18      2009    22      634     522206  4818817 186     40
4:01:24 1/8/2011        1       8       2011    4       642     524755  4818826 78      40
4:00:29 3/15/2009       3       15      2009    4       644     523166  4818820 184     40
2:00:55 3/25/2013       3       25      2013    2       671     524643  4818826 78      40
0:00:43 2/3/2011        2       3       2011    0       655     523031  4818820 184     40
8:00:50 12/24/2012      12      24      2012    8       679     525010  4818827 79      40
16:00:41        3/25/2014       3       25      2014    16      914     521853  4818816 187     40
16:00:36        12/5/2011       12      5       2011    16      659     521785  4818816 187     40
6:00:47 1/8/2011        1       8       2011    6       642     524750  4818826 78      40
12:01:10        4/9/2009        4       9       2009    12      648     522147  4818817 186     40
6:00:21 1/14/2011       1       14      2011    6       647     523397  4818821 183     40
8:01:03 1/8/2011        1       8       2011    8       642     524714  4818826 78      40
12:00:18        1/3/2009        1       3       2009    12      637     524554  4818826 78      40
10:00:59        3/23/2010       3       23      2010    10      644     521951  4818817 187     40
22:01:17        3/18/2009       3       18      2009    22      644     523477  4818822 183     40
12:00:28        12/26/2008      12      26      2008    12      635     523923  4818823 182     40
22:00:43        12/21/2010      12      21      2010    22      801     523098  4818821 184     40
4:00:49 1/7/2012        1       7       2012    4       663     524164  4818824 123     39
16:00:48        3/26/2012       3       26      2012    16      679     522090  4818817 186     40
10:00:49        3/14/2009       3       14      2009    10      633     521858  4818817 187     40
8:00:17 12/30/2008      12      30      2008    8       633     523203  4818821 184     40
4:00:55 3/2/2011        3       2       2011    4       639     523468  4818822 183     40
6:00:48 4/15/2010       4       15      2010    6       746     525961  4818831 80      40
6:00:54 12/31/2008      12      31      2008    6       634     523186  4818821 184     40
0:00:54 1/14/2011       1       14      2011    0       647     523494  4818822 183     40
8:00:48 3/30/2010       3       30      2010    8       644     526378  4818833 77      40
18:00:23        1/15/2011       1       15      2011    18      642     523356  4818822 183     40
16:00:53        4/7/2010        4       7       2010    16      650     522073  4818817 186     40
8:00:53 12/28/2013      12      28      2013    8       908     523206  4818821 184     40
2:00:42 3/2/2011        3       2       2011    2       639     523469  4818822 183     40
8:00:47 12/7/2011       12      7       2011    8       801     523868  4818824 182     40
18:01:11        3/25/2010       3       25      2010    18      646     524394  4818826 123     39
22:00:41        1/19/2011       1       19      2011    22      638     523460  4818822 183     40
18:00:41        12/21/2010      12      21      2010    18      801     523094  4818821 184     40
14:00:34        12/31/2010      12      31      2010    14      646     522159  4818818 186     40
18:00:53        3/17/2009       3       17      2009    18      642     523280  4818822 183     40



10:00:54        12/5/2011       12      5       2011    10      659     521784  4818817 187     40
8:00:53 2/27/2011       2       27      2011    8       646     524151  4818825 123     39
18:00:52        12/21/2010      12      21      2010    18      801     523089  4818821 184     40
10:01:01        4/9/2009        4       9       2009    10      646     522194  4818818 186     40
22:00:54        3/14/2014       3       14      2014    22      913     527080  4818836 74      40
0:00:54 2/15/2013       2       15      2013    0       675     523341  4818822 183     40
0:00:53 2/11/2010       2       11      2010    0       633     523231  4818822 183     40
18:00:54        3/30/2011       3       30      2011    18      661     523387  4818822 183     40
18:00:47        3/7/2014        3       7       2014    18      907     522110  4818818 186     40
2:00:23 3/31/2008       3       31      2008    2       635     522847  4818821 184     40
6:00:53 2/15/2013       2       15      2013    6       680     523503  4818823 183     40
22:00:31        2/17/2013       2       17      2013    22      666     523263  4818822 183     40
2:01:04 1/5/2014        1       5       2014    2       679     523229  4818822 183     40
8:00:54 4/14/2011       4       14      2011    8       664     524386  4818826 123     39
22:00:44        2/2/2011        2       2       2011    22      655     523027  4818822 184     40
6:00:54 2/21/2010       2       21      2010    6       639     525288  4818830 81      40
12:00:14        3/18/2008       3       18      2008    12      631     523764  4818824 182     40
0:00:47 4/3/2012        4       3       2012    0       665     521038  4818815 189     40
18:00:41        3/18/2011       3       18      2011    18      663     522157  4818819 186     40
16:00:56        3/14/2011       3       14      2011    16      655     524268  4818826 123     39
18:00:23        3/27/2014       3       27      2014    18      908     525824  4818832 80      40
2:00:54 4/3/2012        4       3       2012    2       665     521042  4818815 189     40
8:00:54 3/12/2014       3       12      2014    8       679     522004  4818818 186     40
22:00:42        3/1/2010        3       1       2010    22      646     523228  4818823 183     40
2:00:29 2/11/2010       2       11      2010    2       633     523234  4818823 183     40
16:01:23        3/3/2010        3       3       2010    16      647     526089  4818833 77      40
12:00:20        3/14/2009       3       14      2009    12      633     521856  4818818 187     40
20:00:48        1/17/2013       1       17      2013    20      680     521244  4818816 188     40
6:00:54 2/18/2013       2       18      2013    6       666     523501  4818824 183     40
4:00:47 3/11/2010       3       11      2010    4       643     525374  4818831 81      40
18:00:47        3/2/2010        3       2       2010    18      633     523374  4818824 183     40
8:00:48 1/20/2013       1       20      2013    8       665     523027  4818822 184     40
12:00:43        4/9/2009        4       9       2009    12      633     522211  4818820 186     40
6:00:54 2/24/2011       2       24      2011    6       650     523166  4818823 184     40
0:00:54 12/26/2008      12      26      2008    0       633     525111  4818830 79      40
0:00:12 2/12/2012       2       12      2012    0       665     525777  4818833 80      40
8:00:42 12/17/2010      12      17      2010    8       638     521678  4818818 187     40
12:00:17        1/27/2010       1       27      2010    12      643     524272  4818827 123     39
16:00:29        12/30/2013      12      30      2013    16      907     522144  4818820 186     40
18:00:56        2/5/2010        2       5       2010    18      633     524875  4818829 79      40
6:00:58 12/19/2013      12      19      2013    6       907     525285  4818831 81      40
18:00:55        3/23/2011       3       23      2011    18      662     523238  4818824 183     40
4:00:53 4/13/2014       4       13      2014    4       909     525240  4818831 81      40
12:00:47        1/5/2014        1       5       2014    12      911     525670  4818832 80      40
18:00:40        3/31/2014       3       31      2014    18      909     520855  4818816 189     40
2:00:21 1/14/2011       1       14      2011    2       647     523495  4818825 183     40
6:01:24 12/17/2010      12      17      2010    6       638     521679  4818819 187     40
8:00:50 3/27/2013       3       27      2013    8       677     521504  4818818 188     40
12:00:54        2/23/2010       2       23      2010    12      643     525818  4818833 80      40
14:00:47        12/5/2011       12      5       2011    14      659     521789  4818819 187     40
6:00:34 2/21/2011       2       21      2011    6       639     523261  4818824 183     40
8:00:26 4/12/2011       4       12      2011    8       658     522338  4818821 186     40
0:00:48 1/14/2013       1       14      2013    0       671     521279  4818818 188     40
18:00:27        1/26/2011       1       26      2011    18      638     522937  4818823 184     40



20:00:48        1/19/2013       1       19      2013    20      680     521250  4818818 188     40
18:00:48        3/17/2011       3       17      2011    18      801     522092  4818820 186     40
4:00:32 3/23/2009       3       23      2009    4       635     523155  4818824 184     40
22:00:14        12/28/2012      12      28      2012    22      658     522132  4818820 186     40
8:00:47 2/11/2012       2       11      2012    8       663     525092  4818831 79      40
2:00:44 3/23/2009       3       23      2009    2       635     523156  4818824 184     40
6:00:53 2/3/2011        2       3       2011    6       638     523031  4818824 184     40
4:00:47 4/3/2010        4       3       2010    4       652     525806  4818834 80      40
4:00:47 2/24/2012       2       24      2012    4       663     523012  4818824 184     40
8:00:53 2/24/2010       2       24      2010    8       647     523976  4818827 182     40
22:00:42        2/27/2014       2       27      2014    22      918     523566  4818826 183     40
6:00:23 4/21/2012       4       21      2012    6       666     524435  4818829 78      40
18:00:53        12/31/2010      12      31      2010    18      657     521671  4818819 187     40
14:00:55        1/31/2010       1       31      2010    14      638     521923  4818820 187     40
10:00:55        12/31/2012      12      31      2012    10      663     521697  4818820 187     40
6:00:47 1/13/2011       1       13      2011    6       641     521934  4818820 187     40
22:00:56        4/12/2011       4       12      2011    22      654     521014  4818818 189     40
2:00:54 1/14/2013       1       14      2013    2       671     521276  4818818 188     40
16:00:24        1/31/2010       1       31      2010    16      638     521929  4818821 187     40
18:00:44        3/10/2012       3       10      2012    18      665     521810  4818820 187     40
18:00:54        2/23/2010       2       23      2010    18      643     523449  4818826 183     40
8:01:18 11/30/2010      11      30      2010    8       647     523398  4818826 183     40
8:00:54 3/6/2014        3       6       2014    8       913     527013  4818839 74      40
4:00:49 1/5/2014        1       5       2014    4       679     523235  4818825 183     40
18:00:24        4/4/2011        4       4       2011    18      650     525920  4818835 80      40
18:00:53        2/13/2013       2       13      2013    18      680     523456  4818826 183     40
20:00:47        3/26/2014       3       26      2014    20      907     525503  4818833 81      40
10:00:53        12/26/2008      12      26      2008    10      635     523925  4818828 182     40
4:00:26 4/3/2012        4       3       2012    4       666     526229  4818836 77      40
8:00:41 2/12/2014       2       12      2014    8       918     524949  4818831 79      40
16:00:53        2/18/2013       2       18      2013    16      679     523906  4818828 182     40
20:00:28        2/17/2012       2       17      2012    20      663     525360  4818833 81      40
10:00:54        1/12/2011       1       12      2011    10      646     522143  4818822 186     40
18:00:53        2/12/2010       2       12      2010    18      646     524243  4818829 123     39
0:00:47 2/9/2010        2       9       2010    0       633     525338  4818833 81      40
18:00:24        3/23/2011       3       23      2011    18      666     522906  4818824 184     40
8:00:41 1/31/2010       1       31      2010    8       638     522072  4818822 186     40
12:00:53        2/15/2012       2       15      2012    12      665     524936  4818832 79      40
20:00:47        12/14/2013      12      14      2013    20      907     526403  4818837 77      40
8:00:45 1/9/2014        1       9       2014    8       917     522985  4818825 184     40
0:00:43 4/1/2008        4       1       2008    0       635     523271  4818826 183     40
0:00:53 1/21/2010       1       21      2010    0       643     523896  4818828 182     40
14:00:47        2/15/2012       2       15      2012    14      665     524934  4818832 79      40
2:00:15 12/18/2013      12      18      2013    2       909     524232  4818829 123     39
8:01:02 3/19/2014       3       19      2014    8       913     527027  4818840 74      40
2:00:55 1/31/2010       1       31      2010    2       638     521941  4818821 187     40
6:00:53 1/14/2013       1       14      2013    6       671     521277  4818819 188     40
22:00:30        3/14/2010       3       14      2010    22      638     524878  4818832 79      40
18:00:56        2/7/2010        2       7       2010    18      633     524926  4818832 79      40
2:00:41 12/26/2008      12      26      2008    2       633     525144  4818833 79      40
4:00:52 2/21/2011       2       21      2011    4       639     523263  4818826 183     40
22:00:36        3/16/2014       3       16      2014    22      913     527042  4818840 74      40
14:00:53        3/1/2011        3       1       2011    14      801     523098  4818826 184     40
18:00:54        11/30/2010      11      30      2010    18      647     523397  4818827 183     40



12:00:54        2/11/2010       2       11      2010    12      646     523504  4818827 183     40
12:00:53        1/4/2013        1       4       2013    12      665     524149  4818829 123     39
22:00:41        1/13/2011       1       13      2011    22      647     523493  4818827 183     40
16:00:30        11/24/2013      11      24      2013    16      914     521253  4818820 188     40
6:00:47 12/22/2010      12      22      2010    6       801     523165  4818826 184     40
4:00:53 12/28/2012      12      28      2012    4       665     521826  4818821 187     40
16:00:47        1/7/2011        1       7       2011    16      650     522070  4818822 186     40
18:00:53        3/28/2009       3       28      2009    18      648     523234  4818826 183     40
10:00:48        3/14/2009       3       14      2009    10      640     521818  4818822 187     40
18:00:48        1/20/2010       1       20      2010    18      643     523861  4818828 182     40
2:00:42 12/22/2010      12      22      2010    2       801     523169  4818826 184     40
2:00:47 2/12/2012       2       12      2012    2       665     525811  4818836 80      40
4:00:56 12/15/2011      12      15      2011    4       659     525038  4818833 79      40
18:00:49        2/3/2013        2       3       2013    18      679     525293  4818834 81      40
4:00:43 2/3/2009        2       3       2009    4       633     524226  4818830 123     39
4:00:23 11/24/2010      11      24      2010    4       651     525562  4818835 81      40
20:00:41        2/5/2014        2       5       2014    20      908     523449  4818827 183     40
22:00:16        3/17/2014       3       17      2014    22      908     523243  4818826 183     40
10:01:17        2/15/2012       2       15      2012    10      665     525081  4818833 79      40
4:00:56 1/14/2011       1       14      2011    4       647     523509  4818827 183     40
18:00:53        12/18/2012      12      18      2012    18      677     524349  4818831 123     39
18:00:54        2/25/2014       2       25      2014    18      909     521854  4818822 187     40
2:00:47 4/16/2012       4       16      2012    2       677     524180  4818830 123     39
22:00:20        12/30/2012      12      30      2012    22      658     523235  4818827 183     40
0:00:31 3/18/2009       3       18      2009    0       645     523453  4818827 183     40
6:00:48 4/2/2011        4       2       2011    6       664     522139  4818823 186     40
22:00:53        3/23/2009       3       23      2009    22      644     522160  4818823 186     40
0:01:25 3/24/2009       3       24      2009    0       644     522160  4818823 186     40
8:00:42 3/27/2011       3       27      2011    8       659     524274  4818831 123     39
0:00:28 3/19/2009       3       19      2009    0       644     523489  4818828 183     40
2:00:53 2/3/2011        2       3       2011    2       638     523030  4818826 184     40
4:00:54 2/3/2011        2       3       2011    4       638     523030  4818826 184     40
22:00:54 4/15/2011 4 15 2011 22 668 524722 4818832 78 40
18:01:12 12/28/2012 12 28 2012 18 658 521918 4818823 187 40
2:00:43 2/9/2010 2 9 2010 2 633 525302 4818835 81 40
6:00:50 12/28/2013 12 28 2013 6 911 523175 4818827 184 40
18:00:41 12/31/2012 12 31 2012 18 671 521243 4818821 188 40
8:01:53 1/13/2011 1 13 2011 8 641 521933 4818823 187 40
18:00:44 4/3/2011 4 3 2011 18 658 526197 4818838 77 40
10:00:22 2/1/2014 2 1 2014 10 917 521281 4818821 188 40
12:00:56 2/25/2010 2 25 2010 12 646 525447 4818835 81 40
6:00:54 12/31/2012 12 31 2012 6 665 522741 4818826 185 40
16:00:48 12/26/2012 12 26 2012 16 658 521888 4818823 187 40
16:00:23 1/1/2014 1 1 2014 16 911 523980 4818830 182 40
22:00:38 2/3/2011 2 3 2011 22 642 523626 4818829 182 40
22:00:54 2/2/2011 2 2 2011 22 638 523030 4818827 184 40
16:00:47 1/3/2010 1 3 2010 16 641 523867 4818830 182 40
12:00:21 4/6/2009 4 6 2009 12 646 521537 4818822 188 40
14:00:47 4/9/2009 4 9 2009 14 648 522161 4818824 186 40
20:00:24 12/30/2012 12 30 2012 20 658 523240 4818828 183 40
0:01:12 3/21/2010 3 21 2010 0 642 522683 4818826 185 40
8:00:23 3/27/2013 3 27 2013 8 658 521639 4818823 187 40
10:00:35 4/15/2009 4 15 2009 10 643 524027 4818831 123 39
0:00:42 4/13/2011 4 13 2011 0 654 521015 4818821 189 40



4:00:47 12/19/2013 12 19 2013 4 907 525274 4818835 81 40
20:00:50 12/15/2012 12 15 2012 20 665 525534 4818836 81 40
2:00:49 3/14/2013 3 14 2013 2 663 521368 4818822 188 40
18:00:23 2/23/2011 2 23 2011 18 642 522865 4818827 184 40
14:00:54 1/31/2011 1 31 2011 14 639 523917 4818831 182 40
16:00:42 4/5/2011 4 5 2011 16 641 521586 4818823 188 40
20:01:20 12/31/2012 12 31 2012 20 665 521860 4818824 187 40
8:00:53 1/13/2011 1 13 2011 8 657 522124 4818825 186 40
4:00:50 1/13/2011 1 13 2011 4 641 521938 4818824 187 40
8:00:53 3/29/2014 3 29 2014 8 918 524677 4818834 78 40
6:00:42 3/24/2010 3 24 2010 6 654 522000 4818825 187 40
18:00:48 3/22/2011 3 22 2011 18 666 523444 4818830 183 40
22:00:47 12/7/2010 12 7 2010 22 650 524839 4818835 79 40
18:00:30 3/24/2011 3 24 2011 18 658 522216 4818825 186 40
6:00:41 2/3/2009 2 3 2009 6 633 524222 4818833 123 39
6:00:44 4/10/2009 4 10 2009 6 648 522098 4818825 186 40
10:00:53 1/22/2010 1 22 2010 10 644 524285 4818833 123 39
14:00:43 3/12/2009 3 12 2009 14 637 523909 4818831 182 40
4:00:53 4/16/2011 4 16 2011 4 668 524900 4818835 79 40
4:00:54 3/24/2010 3 24 2010 4 654 522002 4818825 186 40
18:00:50 3/12/2010 3 12 2010 18 801 525803 4818839 80 40
14:01:50 3/29/2010 3 29 2010 14 640 525970 4818839 80 40
18:01:15 12/23/2009 12 23 2009 18 640 522291 4818826 186 40
22:00:55 1/2/2014 1 2 2014 22 917 520935 4818822 189 40
16:00:52 1/11/2014 1 11 2014 16 671 523426 4818830 183 40
6:00:47 4/23/2011 4 23 2011 6 655 521015 4818822 189 40
12:00:43 3/12/2009 3 12 2009 12 633 521704 4818824 187 40
16:00:53 1/1/2013 1 1 2013 16 674 521744 4818825 187 40
16:00:40 3/9/2012 3 9 2012 16 665 521905 4818825 187 40
6:00:44 4/3/2012 4 3 2012 6 666 526223 4818841 77 40
6:01:07 3/24/2010 3 24 2010 6 653 521874 4818825 187 40
18:00:55 1/3/2013 1 3 2013 18 675 523967 4818832 182 40
14:00:41 12/27/2012 12 27 2012 14 679 522156 4818826 186 40
4:00:54 3/26/2014 3 26 2014 4 914 521843 4818825 187 40
18:01:11 2/27/2010 2 27 2010 18 639 525324 4818837 81 40
6:00:42 12/28/2012 12 28 2012 6 658 521739 4818825 187 40
6:00:56 12/5/2012 12 5 2012 6 675 524449 4818834 78 40
16:01:19 4/2/2009 4 2 2009 16 646 521327 4818823 188 40
4:00:57 12/29/2013 12 29 2013 4 908 523160 4818830 184 40
16:00:41 3/3/2012 3 3 2012 16 665 523047 4818829 184 40
8:00:56 2/26/2013 2 26 2013 8 663 524207 4818833 123 39
2:00:49 1/13/2011 1 13 2011 2 641 521937 4818826 187 40
18:00:43 3/24/2011 3 24 2011 18 664 525316 4818838 81 40
6:00:54 2/28/2010 2 28 2010 6 647 525251 4818837 81 40
0:00:43 3/19/2009 3 19 2009 0 640 523882 4818832 182 40
18:00:47 1/9/2011 1 9 2011 18 801 523014 4818829 184 40
22:00:47 12/25/2009 12 25 2009 22 641 521365 4818824 188 40
14:00:55 1/1/2013 1 1 2013 14 677 521862 4818826 187 40
2:00:23 4/1/2008 4 1 2008 2 635 523263 4818830 183 40
2:00:44 1/8/2014 1 8 2014 2 911 524968 4818836 79 40
16:00:53 1/31/2011 1 31 2011 16 654 523086 4818830 184 40
8:00:48 2/14/2011 2 14 2011 8 639 524364 4818834 123 39
18:00:25 12/26/2012 12 26 2012 18 658 521787 4818826 187 40
2:00:53 1/16/2014 1 16 2014 2 916 524817 4818836 79 40



18:00:48 1/20/2013 1 20 2013 18 680 521956 4818826 187 40
22:00:38 1/31/2011 1 31 2011 22 638 523013 4818830 184 40
2:00:53 3/18/2014 3 18 2014 2 916 523366 4818831 183 40
14:00:41 4/16/2009 4 16 2009 14 641 523898 4818833 182 40
10:00:54 1/5/2014 1 5 2014 10 911 525674 4818839 80 40
22:00:48 4/6/2014 4 6 2014 22 907 522095 4818827 186 40
10:01:04 2/24/2010 2 24 2010 10 647 525044 4818837 79 40
4:00:49 4/13/2012 4 13 2012 4 666 525109 4818837 79 40
18:00:35 3/31/2012 3 31 2012 18 665 522197 4818827 186 40
2:00:47 3/19/2009 3 19 2009 2 640 523884 4818833 182 40
4:00:54 3/24/2010 3 24 2010 4 653 521870 4818826 187 40
18:00:54 12/16/2010 12 16 2010 18 638 521735 4818826 187 40
8:00:54 4/20/2013 4 20 2013 8 677 524448 4818835 78 40
20:00:54 2/27/2014 2 27 2014 20 907 525401 4818839 81 40
0:00:29 3/19/2009 3 19 2009 0 643 521300 4818825 188 40
22:00:44 4/22/2010 4 22 2010 22 652 525911 4818841 80 40
14:00:41 1/7/2012 1 7 2012 14 658 521888 4818826 187 40
18:00:53 4/9/2011 4 9 2011 18 664 520996 4818824 189 40
14:00:42 2/11/2010 2 11 2010 14 646 523512 4818832 183 40
4:00:30 12/17/2010 12 17 2010 4 638 521621 4818826 187 40
10:00:25 1/12/2011 1 12 2011 10 657 522255 4818828 186 40
2:00:48 4/16/2011 4 16 2011 2 668 524899 4818837 79 40
14:00:56 12/26/2008 12 26 2008 14 635 523923 4818834 182 40
10:01:18 2/12/2010 2 12 2010 10 646 524319 4818835 123 39
10:00:43 4/26/2011 4 26 2011 10 666 525839 4818841 80 40
14:00:54 4/25/2013 4 25 2013 14 679 521764 4818826 187 40
2:00:24 1/28/2012 1 28 2012 2 663 523016 4818830 184 40
8:01:46 2/16/2011 2 16 2011 8 650 523273 4818831 183 40
14:00:41 1/5/2012 1 5 2012 14 663 521406 4818825 188 40
8:00:24 1/14/2013 1 14 2013 8 671 521271 4818825 188 40
18:00:53 1/31/2011 1 31 2011 18 638 523014 4818831 184 40
4:00:41 1/3/2010 1 3 2010 4 633 525030 4818838 79 40
10:01:12 4/15/2013 4 15 2013 10 679 521664 4818826 187 40
14:00:37 1/31/2013 1 31 2013 14 679 523311 4818832 183 40
6:00:54 1/3/2010 1 3 2010 6 633 525028 4818838 79 40
18:00:48 4/15/2010 4 15 2010 18 653 520954 4818824 189 40
14:00:47 3/5/2012 3 5 2012 14 663 523942 4818834 182 40
2:00:54 2/18/2013 2 18 2013 2 666 523498 4818833 183 40
4:01:19 12/22/2010 12 22 2010 4 801 523167 4818832 184 40
12:00:56 1/11/2014 1 11 2014 12 671 523436 4818832 183 40
12:00:55 3/18/2014 3 18 2014 12 679 521806 4818827 187 40
0:00:26 2/3/2011 2 3 2011 0 638 523026 4818831 184 40
2:00:31 3/18/2010 3 18 2010 2 643 521420 4818826 188 40
6:00:38 12/6/2012 12 6 2012 6 670 524201 4818835 123 39
4:00:30 12/27/2008 12 27 2008 4 635 523903 4818834 182 40
18:00:47 3/18/2009 3 18 2009 18 634 522186 4818828 186 40
20:00:26 12/28/2012 12 28 2012 20 658 522131 4818828 186 40
16:00:27 12/18/2010 12 18 2010 16 638 521754 4818827 187 40
6:00:53 1/14/2013 1 14 2013 6 665 521280 4818826 188 40
18:00:55 4/1/2011 4 1 2011 18 666 521401 4818826 188 40
18:00:56 12/22/2010 12 22 2010 18 638 522649 4818830 185 40
2:00:41 12/26/2009 12 26 2009 2 641 521407 4818826 188 40
8:00:48 3/10/2014 3 10 2014 8 913 526508 4818844 76 40
8:00:54 4/14/2014 4 14 2014 8 916 525752 4818841 80 40



14:00:53 1/27/2010 1 27 2010 14 643 524260 4818836 123 39
4:00:53 12/28/2012 12 28 2012 4 663 521929 4818828 187 40
22:00:33 1/30/2014 1 30 2014 22 917 522875 4818831 184 40
6:00:53 4/23/2011 4 23 2011 6 663 521020 4818825 189 40
6:00:49 12/30/2008 12 30 2008 6 633 523145 4818832 184 40
22:01:23 1/20/2010 1 20 2010 22 643 523862 4818835 182 40
22:00:55 3/11/2014 3 11 2014 22 918 524870 4818838 79 40
14:00:48 3/13/2009 3 13 2009 14 642 523761 4818834 182 40
22:00:42 4/10/2010 4 10 2010 22 654 525504 4818841 81 40
18:00:49 2/9/2011 2 9 2011 18 654 522998 4818832 184 40
8:00:47 1/25/2014 1 25 2014 8 909 523083 4818832 184 40
14:00:41 12/26/2012 12 26 2012 14 658 521877 4818828 187 40
18:00:58 1/17/2010 1 17 2010 18 642 523038 4818832 184 40
18:00:45 12/23/2010 12 23 2010 18 646 523445 4818834 183 40
6:00:54 1/5/2014 1 5 2014 6 679 523236 4818833 183 40
12:00:47 3/22/2008 3 22 2008 12 631 521748 4818828 187 40
18:00:48 12/16/2010 12 16 2010 18 638 521773 4818828 187 40
12:00:43 3/9/2011 3 9 2011 12 653 522121 4818829 186 40
10:00:54 4/23/2008 4 23 2008 10 633 522163 4818829 186 40
16:00:54 3/13/2009 3 13 2009 16 642 523717 4818835 182 40
8:01:09 1/6/2013 1 6 2013 8 680 520712 4818825 190 17
20:01:41 1/2/2014 1 2 2014 20 917 520940 4818825 189 40
22:00:41 3/23/2011 3 23 2011 22 666 522968 4818832 184 40
0:00:42 2/1/2011 2 1 2011 0 654 522999 4818832 184 40
4:00:53 2/22/2014 2 22 2014 4 918 523565 4818834 183 40
2:00:52 4/3/2012 4 3 2012 2 666 526214 4818844 77 40
14:00:51 1/27/2010 1 27 2010 14 640 521744 4818828 187 40
18:00:47 3/18/2009 3 18 2009 18 644 523479 4818834 183 40
14:00:47 1/25/2014 1 25 2014 14 907 521842 4818829 187 40
4:00:42 12/28/2012 12 28 2012 4 658 521729 4818828 187 40
10:00:40 1/30/2009 1 30 2009 10 637 524059 4818836 123 39
14:00:25 2/23/2010 2 23 2010 14 646 526065 4818844 77 40
4:00:50 3/22/2011 3 22 2011 4 669 524995 4818840 79 40
6:00:54 3/6/2010 3 6 2010 6 644 524914 4818839 79 40
16:00:42 1/27/2010 1 27 2010 16 640 521745 4818829 187 40
10:00:33 3/10/2014 3 10 2014 10 907 521799 4818829 187 40
18:00:25 1/1/2013 1 1 2013 18 658 523019 4818833 184 40
4:00:42 3/17/2014 3 17 2014 4 913 527083 4818848 74 40
22:00:29 12/22/2010 12 22 2010 22 638 522655 4818832 185 40
6:00:41 3/21/2010 3 21 2010 6 642 522745 4818832 185 40
8:00:48 3/27/2011 3 27 2011 8 661 524241 4818837 123 39
18:00:50 12/30/2012 12 30 2012 18 658 523266 4818834 183 40
18:02:53 2/2/2011 2 2 2011 18 638 523028 4818833 184 40
8:00:53 2/6/2014 2 6 2014 8 916 524207 4818837 123 39
10:00:41 3/1/2012 3 1 2012 10 665 522100 4818830 186 40
4:00:54 4/3/2012 4 3 2012 4 678 526215 4818845 77 40
6:00:26 4/13/2011 4 13 2011 6 665 521397 4818828 188 40
18:00:25 3/19/2013 3 19 2013 18 679 521597 4818829 188 40
18:01:12 3/24/2011 3 24 2011 18 662 525003 4818840 79 40
8:00:58 3/23/2014 3 23 2014 8 679 521832 4818829 187 40
6:00:30 2/22/2014 2 22 2014 6 918 523569 4818835 183 40
0:00:43 2/18/2013 2 18 2013 0 666 523504 4818835 183 40
0:00:35 3/19/2009 3 19 2009 0 634 522202 4818831 186 40
18:01:11 4/8/2012 4 8 2012 18 676 524444 4818839 78 40



12:00:48 2/3/2009 2 3 2009 12 637 524738 4818840 78 40
10:00:20 2/11/2010 2 11 2010 10 646 523500 4818835 183 40
0:00:31 12/31/2008 12 31 2008 0 634 523465 4818835 183 40
4:00:27 3/31/2012 3 31 2012 4 678 525934 4818844 80 40
6:00:48 4/3/2012 4 3 2012 6 678 526208 4818845 77 40
8:00:41 2/3/2011 2 3 2011 8 646 522132 4818831 186 40
0:00:48 12/22/2010 12 22 2010 0 801 523170 4818834 184 40
8:00:54 2/16/2012 2 16 2012 8 663 525344 4818842 81 40
8:00:48 1/15/2011 1 15 2011 8 638 522135 4818831 186 40
0:01:07 4/7/2009 4 7 2009 0 637 525415 4818842 81 40
14:00:39 2/10/2009 2 10 2009 14 633 523885 4818837 182 40
4:00:32 4/13/2011 4 13 2011 4 665 521396 4818828 188 40
12:00:43 1/30/2009 1 30 2009 12 633 524306 4818838 123 39
14:01:07 2/24/2011 2 24 2011 14 642 523917 4818837 182 40
18:01:23 1/30/2014 1 30 2014 18 917 523066 4818834 184 40
10:00:29 12/27/2011 12 27 2011 10 650 523917 4818837 182 40
4:00:54 4/13/2012 4 13 2012 4 671 524288 4818838 123 39
2:00:55 2/28/2010 2 28 2010 2 647 525289 4818842 81 40
14:00:43 4/5/2009 4 5 2009 14 643 521290 4818828 188 40
16:00:42 1/12/2011 1 12 2011 16 646 522253 4818832 186 40
2:00:43 11/27/2010 11 27 2010 2 655 522120 4818831 186 40
18:00:41 3/6/2010 3 6 2010 18 639 524687 4818840 78 40
0:00:54 3/18/2014 3 18 2014 0 916 523367 4818835 183 40
12:00:13 2/12/2009 2 12 2009 12 633 525451 4818843 81 40
12:00:54 1/12/2014 1 12 2014 12 671 523828 4818837 182 40
6:00:57 4/13/2012 4 13 2012 6 666 525123 4818842 79 40
18:00:36 4/7/2009 4 7 2009 18 634 522245 4818832 186 40
12:00:48 3/9/2011 3 9 2011 12 655 522178 4818832 186 40
18:00:49 1/6/2012 1 6 2012 18 663 522672 4818833 185 40
18:00:44 3/11/2014 3 11 2014 18 907 522102 4818831 186 40
10:00:39 2/3/2009 2 3 2009 10 633 524731 4818841 78 40
22:00:39 4/30/2011 4 30 2011 22 665 524824 4818841 79 40
2:00:54 3/10/2014 3 10 2014 2 913 526490 4818847 76 40
22:00:15 2/5/2014 2 5 2014 22 908 523445 4818836 183 40
4:00:53 2/10/2011 2 10 2011 4 646 522939 4818834 184 40
22:00:53 1/9/2011 1 9 2011 22 801 523021 4818835 184 40
16:00:48 1/21/2011 1 21 2011 16 801 523965 4818838 182 40
6:00:54 1/4/2010 1 4 2010 6 633 524766 4818841 78 40
18:00:26 3/25/2014 3 25 2014 18 679 521649 4818830 187 40
18:00:50 3/17/2011 3 17 2011 18 655 522245 4818832 186 40
4:00:55 3/21/2010 3 21 2010 4 642 522745 4818834 185 40
16:00:48 3/25/2014 3 25 2014 16 679 521842 4818831 187 40
16:00:42 1/1/2014 1 1 2014 16 908 523616 4818837 182 40
0:00:51 3/28/2013 3 28 2013 0 671 521413 4818830 188 40
10:00:45 2/9/2014 2 9 2014 10 908 524572 4818841 78 40
2:00:54 12/9/2012 12 9 2012 2 670 524207 4818839 123 39
8:00:42 4/26/2014 4 26 2014 8 909 521450 4818830 188 40
0:01:39 3/17/2014 3 17 2014 0 913 527050 4818850 74 40
16:00:56 2/20/2011 2 20 2011 16 639 523300 4818836 183 40
4:00:47 4/1/2008 4 1 2008 4 635 523280 4818836 183 40
8:00:53 12/23/2009 12 23 2009 8 647 521996 4818832 187 40
12:00:53 1/13/2014 1 13 2014 12 679 523569 4818837 183 40
6:00:49 2/20/2014 2 20 2014 6 908 523547 4818837 183 40
2:00:42 1/7/2012 1 7 2012 2 658 524308 4818840 123 39



6:00:22 3/11/2010 3 11 2010 6 640 525386 4818844 81 40
18:00:54 1/29/2010 1 29 2010 18 647 520774 4818828 190 17
4:00:47 2/28/2010 2 28 2010 4 647 525289 4818844 81 40
20:00:48 1/30/2014 1 30 2014 20 917 522858 4818835 184 40
14:00:48 1/8/2010 1 8 2010 14 643 521686 4818831 187 40
8:00:56 3/11/2014 3 11 2014 8 913 526471 4818849 76 40
10:01:24 1/1/2013 1 1 2013 10 658 523158 4818836 184 40
16:00:50 3/15/2010 3 15 2010 16 651 526568 4818849 76 40
6:00:53 1/8/2014 1 8 2014 6 679 523235 4818837 183 40
18:00:41 4/6/2011 4 6 2011 18 659 525868 4818846 80 40
8:00:42 3/23/2010 3 23 2010 8 650 524360 4818841 123 39
22:00:54 3/1/2010 3 1 2010 22 639 522907 4818836 184 40
14:00:35 12/24/2009 12 24 2009 14 639 521973 4818833 187 40
6:00:54 2/12/2014 2 12 2014 6 918 525028 4818843 79 40
6:00:56 1/28/2012 1 28 2012 6 663 523046 4818836 184 40
0:00:54 4/23/2010 4 23 2010 0 646 525391 4818845 81 40
4:00:53 3/10/2014 3 10 2014 4 913 526493 4818849 76 40
18:00:47 1/30/2010 1 30 2010 18 638 521883 4818833 187 40
14:00:24 1/11/2014 1 11 2014 14 671 523437 4818838 183 40
2:00:24 1/20/2013 1 20 2013 2 663 523019 4818836 184 40
16:00:50 2/25/2013 2 25 2013 16 679 521284 4818831 188 40
4:00:23 1/7/2012 1 7 2012 4 658 524308 4818841 123 39
4:00:54 1/4/2010 1 4 2010 4 633 524958 4818843 79 40
6:00:50 4/1/2008 4 1 2008 6 635 523280 4818838 183 40
2:00:42 3/17/2009 3 17 2009 2 645 523319 4818838 183 40
2:00:53 4/3/2012 4 3 2012 2 678 526200 4818848 77 40
16:00:23 12/26/2008 12 26 2008 16 635 523924 4818840 182 40
16:00:39 1/22/2010 1 22 2010 16 644 524440 4818842 78 40
16:00:55 1/31/2013 1 31 2013 16 679 523243 4818838 183 40
8:00:54 1/5/2014 1 5 2014 8 679 523243 4818838 183 40
12:00:29 2/5/2014 2 5 2014 12 908 524285 4818841 123 39
6:00:41 3/31/2012 3 31 2012 6 678 525926 4818847 80 40
4:00:14 4/18/2012 4 18 2012 4 676 522008 4818834 186 40
0:00:47 1/3/2014 1 3 2014 0 917 520895 4818830 189 40
8:00:14 12/31/2008 12 31 2008 8 634 523183 4818838 184 40
22:00:47 2/10/2014 2 10 2014 22 918 523858 4818840 182 40
4:00:54 2/12/2014 2 12 2014 4 918 525021 4818844 79 40
10:00:52 5/3/2010 5 3 2010 10 639 525805 4818847 80 40
2:00:49 4/13/2011 4 13 2011 2 665 521395 4818832 188 40
8:00:50 2/6/2009 2 6 2009 8 633 524781 4818844 78 40
22:00:47 4/22/2010 4 22 2010 22 646 525392 4818846 81 40
18:00:31 11/24/2010 11 24 2010 18 801 524914 4818844 79 40
16:01:10 2/17/2014 2 17 2014 16 916 521879 4818834 187 40
6:00:49 12/27/2008 12 27 2008 6 635 523908 4818841 182 40
8:00:47 4/27/2014 4 27 2014 8 917 524160 4818842 123 39
4:00:49 3/11/2010 3 11 2010 4 640 525387 4818846 81 40
16:00:44 3/26/2008 3 26 2008 16 635 521975 4818834 187 40
16:00:23 2/1/2011 2 1 2011 16 650 523784 4818840 182 40
16:00:47 3/31/2012 3 31 2012 16 665 522111 4818835 186 40
18:01:47 2/27/2010 2 27 2010 18 642 525436 4818846 81 40
18:00:53 3/19/2011 3 19 2011 18 654 523196 4818838 184 40
16:00:53 3/31/2009 3 31 2009 16 644 523676 4818840 182 40
18:01:15 3/11/2010 3 11 2010 18 647 525425 4818846 81 40
8:00:54 1/1/2014 1 1 2014 8 916 523414 4818839 183 40



4:00:54 12/18/2009 12 18 2009 4 639 524203 4818842 123 39
18:00:48 3/27/2014 3 27 2014 18 909 526137 4818849 77 40
8:00:59 1/21/2011 1 21 2011 8 801 524466 4818843 78 40
8:00:54 3/5/2009 3 5 2009 8 637 524517 4818843 78 40
10:00:23 3/31/2011 3 31 2011 10 655 521734 4818834 187 40
6:00:47 3/22/2009 3 22 2009 6 633 522951 4818838 184 40
14:01:11 2/11/2013 2 11 2013 14 675 525899 4818848 80 40
18:00:54 2/20/2013 2 20 2013 18 666 523636 4818840 182 40
18:00:54 4/17/2008 4 17 2008 18 633 520815 4818831 189 40
14:00:48 1/28/2011 1 28 2011 14 646 523752 4818841 182 40
18:00:46 1/18/2011 1 18 2011 18 647 522924 4818838 184 40
4:00:49 3/16/2009 3 16 2009 4 645 523668 4818841 182 40
16:00:49 2/20/2013 2 20 2013 16 663 521292 4818833 188 40
20:00:54 4/2/2012 4 2 2012 20 657 521044 4818832 189 40
0:00:42 12/11/2013 12 11 2013 0 911 524596 4818844 78 40
16:00:54 1/19/2013 1 19 2013 16 679 521783 4818834 187 40
8:01:24 12/18/2009 12 18 2009 8 639 524206 4818843 123 39
12:00:15 2/2/2009 2 2 2009 12 633 524214 4818843 123 39
6:00:26 3/18/2010 3 18 2010 6 638 521855 4818835 187 40
22:00:27 3/30/2014 3 30 2014 22 913 522982 4818838 184 40
18:00:30 12/6/2010 12 6 2010 18 801 523906 4818842 182 40
2:01:03 1/20/2013 1 20 2013 2 680 520729 4818831 190 17
4:01:34 4/1/2014 4 1 2014 4 916 521988 4818835 187 40
12:00:47 3/9/2009 3 9 2009 12 637 523890 4818842 182 40
0:00:50 3/21/2009 3 21 2009 0 635 521776 4818835 187 40
4:00:47 3/21/2009 3 21 2009 4 635 521760 4818835 187 40
2:00:55 1/3/2014 1 3 2014 2 917 520874 4818832 189 40
14:00:53 4/22/2011 4 22 2011 14 663 521396 4818834 188 40
14:00:53 3/5/2013 3 5 2013 14 658 522209 4818836 186 40
22:00:48 2/26/2010 2 26 2010 22 644 523498 4818841 183 40
6:00:54 4/15/2014 4 15 2014 6 916 525945 4818850 80 40
12:00:21 2/12/2009 2 12 2009 12 632 525336 4818847 81 40
12:00:43 3/1/2012 3 1 2012 12 658 522114 4818836 186 40
16:00:23 3/17/2008 3 17 2008 16 632 522843 4818839 184 40
8:01:12 3/26/2014 3 26 2014 8 914 521891 4818835 187 40
18:00:53 3/23/2011 3 23 2011 18 668 523344 4818840 183 40
22:00:42 12/23/2010 12 23 2010 22 646 523448 4818841 183 40
6:00:15 3/26/2012 3 26 2012 6 663 521063 4818833 189 40
8:00:42 12/7/2011 12 7 2011 8 658 523608 4818842 183 40
16:01:11 1/11/2014 1 11 2014 16 679 524637 4818845 78 40
0:01:09 12/1/2010 12 1 2010 0 638 523155 4818840 184 40
18:00:54 12/26/2008 12 26 2008 18 635 523916 4818843 182 40
8:00:23 2/28/2010 2 28 2010 8 640 525568 4818849 81 40
2:00:55 1/18/2013 1 18 2013 2 680 521252 4818834 188 40
2:00:44 1/8/2014 1 8 2014 2 679 523224 4818841 183 40
6:00:56 3/10/2014 3 10 2014 6 913 526495 4818853 76 40
4:01:18 1/8/2014 1 8 2014 4 679 523222 4818841 183 40
12:00:25 3/18/2008 3 18 2008 12 636 523756 4818843 182 40
4:01:02 1/18/2013 1 18 2013 4 680 521250 4818834 188 40
12:00:54 12/24/2009 12 24 2009 12 639 521979 4818837 187 40
10:01:18 1/12/2011 1 12 2011 10 638 522137 4818837 186 40
22:00:44 2/20/2014 2 20 2014 22 917 522973 4818840 184 40
10:00:23 4/1/2008 4 1 2008 10 631 521957 4818837 187 40
18:00:53 12/24/2010 12 24 2010 18 646 523361 4818841 183 40



8:00:48 2/28/2013 2 28 2013 8 658 523675 4818842 182 40
18:01:12 1/9/2011 1 9 2011 18 801 522924 4818840 184 40
0:01:02 1/14/2011 1 14 2011 0 801 523823 4818843 182 40
10:00:54 12/26/2010 12 26 2010 10 638 523546 4818842 183 40
22:00:35 3/23/2011 3 23 2011 22 668 523346 4818842 183 40
12:00:53 12/18/2010 12 18 2010 12 639 527219 4818856 74 40
22:00:14 4/5/2009 4 5 2009 22 642 525363 4818849 81 40
8:00:55 2/18/2013 2 18 2013 8 666 523785 4818844 182 40
12:00:54 3/18/2008 3 18 2008 12 637 523771 4818844 182 40
0:00:49 1/21/2010 1 21 2010 0 633 520733 4818834 190 17
14:00:42 12/31/2010 12 31 2010 14 638 522887 4818841 184 40
22:00:56 1/18/2011 1 18 2011 22 647 522925 4818841 184 40
2:00:54 5/7/2010 5 7 2010 2 650 526186 4818853 77 40
8:00:55 12/11/2010 12 11 2010 8 641 523911 4818844 182 40
2:00:54 4/28/2009 4 28 2009 2 640 525635 4818851 80 40
14:00:54 4/7/2010 4 7 2010 14 650 522080 4818838 186 40
16:00:25 12/18/2009 12 18 2009 16 639 524208 4818846 123 39
18:01:18 1/26/2011 1 26 2011 18 654 522967 4818841 184 40
6:00:48 3/26/2014 3 26 2014 6 914 521891 4818838 187 40
16:00:41 4/19/2008 4 19 2008 16 632 521429 4818836 188 40
8:00:53 12/31/2012 12 31 2012 8 665 522739 4818841 185 40
4:00:41 3/18/2010 3 18 2010 4 638 521853 4818838 187 40
14:00:49 1/22/2010 1 22 2010 14 644 524314 4818846 123 39
10:00:53 4/9/2014 4 9 2014 10 913 526508 4818855 76 40
22:00:21 1/5/2013 1 5 2013 22 680 520781 4818835 190 17
8:00:32 2/4/2013 2 4 2013 8 675 523119 4818842 184 40
18:00:49 4/7/2009 4 7 2009 18 647 520793 4818835 189 40
8:01:09 3/6/2010 3 6 2010 8 638 524533 4818847 78 40
12:00:48 1/12/2009 1 12 2009 12 635 523801 4818845 182 40
2:00:47 3/26/2012 3 26 2012 2 663 521052 4818836 189 40
18:00:48 3/19/2011 3 19 2011 18 655 522871 4818842 184 40
12:00:47 1/12/2011 1 12 2011 12 638 522080 4818839 186 40
8:00:12 2/8/2012 2 8 2012 8 663 525468 4818851 81 40
6:00:53 3/24/2010 3 24 2010 6 640 521990 4818839 187 40
6:00:53 3/17/2014 3 17 2014 6 913 527071 4818857 74 40
6:00:43 3/21/2008 3 21 2008 6 631 522909 4818842 184 40
8:00:21 12/27/2008 12 27 2008 8 635 523918 4818846 182 40
14:00:42 3/27/2012 3 27 2012 14 666 522150 4818839 186 40
4:00:54 3/26/2012 3 26 2012 4 663 521054 4818836 189 40
14:00:25 4/12/2012 4 12 2012 14 670 525924 4818853 80 40
18:00:53 12/18/2012 12 18 2012 18 665 525473 4818851 81 40
18:00:54 1/11/2014 1 11 2014 18 671 523359 4818844 183 40
12:00:47 11/26/2011 11 26 2011 12 665 521339 4818837 188 40
10:00:27 3/12/2009 3 12 2009 10 633 521720 4818838 187 40
22:00:54 12/4/2009 12 4 2009 22 638 521819 4818839 187 40
16:00:50 12/31/2012 12 31 2012 16 675 523953 4818846 182 40
0:00:51 4/6/2009 4 6 2009 0 642 525365 4818851 81 40
8:01:02 2/26/2010 2 26 2010 8 638 525311 4818851 81 40
8:00:56 12/11/2010 12 11 2010 8 655 523502 4818845 183 40
12:00:49 3/11/2014 3 11 2014 12 907 522072 4818840 186 40
18:00:48 3/17/2009 3 17 2009 18 637 523330 4818844 183 40
10:00:33 3/10/2014 3 10 2014 10 679 521649 4818838 187 40
4:00:54 3/24/2010 3 24 2010 4 640 521993 4818840 187 40
18:00:48 12/23/2010 12 23 2010 18 638 523270 4818844 183 40



4:00:49 12/31/2012 12 31 2012 4 665 522750 4818842 185 40
18:00:41 3/7/2012 3 7 2012 18 663 523005 4818843 184 40
18:00:58 1/20/2014 1 20 2014 18 908 524670 4818849 78 40
16:00:43 4/2/2012 4 2 2012 16 657 521675 4818839 187 40
12:00:11 3/8/2010 3 8 2010 12 646 521527 4818838 188 40
0:00:47 2/19/2011 2 19 2011 0 639 523449 4818845 183 40
22:00:48 11/30/2010 11 30 2010 22 646 523166 4818844 184 40
6:00:49 12/23/2009 12 23 2009 6 646 524159 4818847 123 39
16:00:59 2/23/2011 2 23 2011 16 801 522695 4818842 185 40
8:00:23 12/23/2009 12 23 2009 8 646 524152 4818847 123 39
16:00:56 1/17/2013 1 17 2013 16 680 521541 4818839 188 40
18:00:53 2/26/2010 2 26 2010 18 644 523493 4818845 183 40
4:00:48 1/3/2014 1 3 2014 4 917 520878 4818837 189 40
16:00:53 3/29/2010 3 29 2010 16 640 525969 4818854 80 40
2:01:05 1/14/2011 1 14 2011 2 801 523813 4818846 182 40
18:00:56 1/5/2013 1 5 2013 18 680 520782 4818836 190 17
12:00:41 3/21/2010 3 21 2010 12 656 521152 4818838 189 40
8:00:54 1/14/2013 1 14 2013 8 665 521271 4818838 188 40
18:00:44 12/22/2010 12 22 2010 18 638 522607 4818843 185 40
18:00:54 3/8/2014 3 8 2014 18 679 521346 4818838 188 40
8:00:53 2/13/2009 2 13 2009 8 632 525387 4818853 81 40
12:00:53 4/22/2013 4 22 2013 12 658 522031 4818841 186 40
0:00:54 2/27/2010 2 27 2010 0 638 523275 4818845 183 40
6:00:24 4/6/2012 4 6 2012 6 676 526087 4818855 77 40
0:00:44 1/6/2013 1 6 2013 0 680 520719 4818837 190 17
8:00:56 4/3/2010 4 3 2010 8 644 525736 4818854 80 40
8:00:39 12/15/2011 12 15 2011 8 658 523349 4818845 183 40
8:00:55 3/23/2010 3 23 2010 8 642 524389 4818849 123 39
4:00:24 12/5/2012 12 5 2012 4 677 524178 4818848 123 39
0:00:21 12/20/2012 12 20 2012 0 677 523335 4818845 183 40
4:00:50 1/29/2009 1 29 2009 4 637 525261 4818853 81 40
4:00:30 1/28/2012 1 28 2012 4 663 523047 4818845 184 40
22:01:12 1/29/2010 1 29 2010 22 647 520774 4818837 190 17
2:00:54 2/11/2014 2 11 2014 2 918 523861 4818847 182 40
4:00:32 4/16/2011 4 16 2011 4 666 524903 4818851 79 40
16:00:47 3/7/2013 3 7 2013 16 679 524716 4818851 78 40
0:00:25 1/8/2014 1 8 2014 0 911 525008 4818852 79 40
6:00:45 1/15/2009 1 15 2009 6 635 522684 4818844 185 40
18:00:42 4/22/2009 4 22 2009 18 634 524177 4818849 123 39
4:00:47 1/6/2013 1 6 2013 4 680 520753 4818838 190 17
2:00:44 1/4/2013 1 4 2013 2 663 523388 4818846 183 40
22:00:56 12/22/2009 12 22 2009 22 638 522258 4818842 186 40
8:01:11 2/25/2014 2 25 2014 8 918 524517 4818850 78 40
0:00:53 1/7/2012 1 7 2012 0 663 524435 4818850 78 40
8:00:14 1/12/2012 1 12 2012 8 658 525654 4818855 80 40
4:00:51 2/11/2014 2 11 2014 4 918 523652 4818847 182 40
6:00:56 12/8/2010 12 8 2010 6 642 525499 4818854 81 40
2:00:53 2/19/2011 2 19 2011 2 639 523446 4818847 183 40
8:00:29 12/7/2010 12 7 2010 8 647 523772 4818848 182 40
20:00:54 2/20/2014 2 20 2014 20 917 522975 4818845 184 40
8:01:12 1/11/2011 1 11 2011 8 639 524420 4818851 78 40
22:00:17 1/13/2013 1 13 2013 22 671 521270 4818840 188 40
20:00:53 3/19/2014 3 19 2014 20 918 524740 4818852 78 40
4:00:58 2/18/2013 2 18 2013 4 666 523513 4818847 183 40



0:00:53 4/4/2012 4 4 2012 0 665 521084 4818839 189 40
16:00:43 1/14/2011 1 14 2011 16 646 521787 4818842 187 40
22:01:41 2/3/2011 2 3 2011 22 655 523053 4818846 184 40
10:00:54 2/24/2010 2 24 2010 10 646 524835 4818853 79 40
10:00:42 1/29/2009 1 29 2009 10 633 524581 4818852 78 40
22:00:48 12/16/2010 12 16 2010 22 638 521700 4818842 187 40
10:00:49 2/23/2010 2 23 2010 10 646 526234 4818858 77 40
18:00:44 2/17/2014 2 17 2014 18 908 523187 4818847 184 40
4:00:53 4/28/2009 4 28 2009 4 640 525618 4818856 80 40
12:00:54 12/12/2012 12 12 2012 12 680 519600 4818836 191 40
18:00:54 1/13/2011 1 13 2011 18 801 523825 4818850 182 40
0:00:48 3/21/2009 3 21 2009 0 634 521836 4818843 187 40
18:00:20 2/3/2011 2 3 2011 18 655 523045 4818847 184 40
4:00:41 3/25/2010 3 25 2010 4 642 522686 4818846 185 40
2:00:42 4/13/2014 4 13 2014 2 916 525425 4818856 81 40
2:00:49 3/25/2010 3 25 2010 2 642 522687 4818846 185 40
22:00:48 4/3/2012 4 3 2012 22 665 521087 4818841 189 40
6:00:47 12/4/2011 12 4 2011 6 801 525297 4818855 81 40
16:00:54 3/26/2014 3 26 2014 16 679 521600 4818843 187 40
4:00:41 1/14/2011 1 14 2011 4 801 523807 4818850 182 40
8:00:47 4/2/2014 4 2 2014 8 909 522226 4818845 186 40
8:00:44 12/10/2011 12 10 2011 8 658 526429 4818860 76 40
18:00:43 5/2/2010 5 2 2010 18 646 521455 4818842 188 40
6:00:53 3/25/2010 3 25 2010 6 642 522686 4818846 185 40
22:00:52 12/20/2008 12 20 2008 22 633 525387 4818856 81 40
22:00:36 3/23/2009 3 23 2009 22 633 521486 4818843 188 40
18:01:39 4/2/2010 4 2 2010 18 746 525486 4818857 81 40
10:00:56 1/7/2012 1 7 2012 10 641 521690 4818843 187 40
10:00:41 3/14/2009 3 14 2009 10 643 521741 4818843 187 40
10:00:50 1/21/2011 1 21 2011 10 801 524233 4818852 123 39
6:00:53 1/6/2013 1 6 2013 6 680 520758 4818840 190 17
18:00:33 12/22/2009 12 22 2009 18 639 522117 4818845 186 40
22:00:50 3/23/2009 3 23 2009 22 647 522156 4818845 186 40
18:00:35 1/24/2014 1 24 2014 18 679 523032 4818848 184 40
16:00:54 2/20/2013 2 20 2013 16 666 525369 4818856 81 40
18:00:41 12/20/2008 12 20 2008 18 633 525388 4818857 81 40
0:01:11 2/11/2014 2 11 2014 0 918 523858 4818851 182 40
0:00:47 12/14/2013 12 14 2013 0 908 525400 4818857 81 40
20:00:55 3/14/2014 3 14 2014 20 916 526204 4818860 77 40
16:00:49 3/28/2010 3 28 2010 16 646 522061 4818845 186 40
4:00:56 2/16/2011 2 16 2011 4 801 523878 4818851 182 40
6:00:29 2/11/2014 2 11 2014 6 918 523653 4818850 182 40
2:00:16 2/3/2009 2 3 2009 2 633 524199 4818852 123 39
2:00:43 3/2/2011 3 2 2011 2 638 523500 4818850 183 40
18:00:42 3/30/2012 3 30 2012 18 678 526625 4818862 76 40
10:00:41 4/21/2011 4 21 2011 10 654 524437 4818853 78 40
6:00:37 11/25/2013 11 25 2013 6 914 522198 4818846 186 40
18:00:49 4/21/2010 4 21 2010 18 639 524539 4818854 78 40
18:01:04 2/11/2011 2 11 2011 18 642 523592 4818851 183 40
16:00:53 2/4/2010 2 4 2010 16 643 523558 4818851 183 40
10:00:50 4/6/2009 4 6 2009 10 639 521428 4818843 188 40
8:00:43 3/14/2014 3 14 2014 8 914 522238 4818846 186 40
16:00:44 12/20/2010 12 20 2010 16 801 523835 4818852 182 40
16:00:41 12/31/2010 12 31 2010 16 657 521824 4818845 187 40



6:00:18 1/29/2009 1 29 2009 6 637 525259 4818857 81 40
18:00:49 4/14/2011 4 14 2011 18 650 525904 4818859 80 40
16:00:53 12/16/2010 12 16 2010 16 638 521725 4818845 187 40
8:00:47 12/8/2010 12 8 2010 8 642 525584 4818858 81 40
14:00:53 2/11/2013 2 11 2013 14 680 525919 4818859 80 40
10:00:41 4/7/2012 4 7 2012 10 675 526477 4818862 76 40
2:01:14 4/15/2013 4 15 2013 2 677 520873 4818842 189 40
12:01:12 4/23/2013 4 23 2013 12 677 521446 4818844 188 40
6:00:41 3/11/2010 3 11 2010 6 638 525373 4818858 81 40
0:00:33 1/4/2013 1 4 2013 0 663 523399 4818850 183 40
20:00:15 1/3/2013 1 3 2013 20 663 523387 4818850 183 40
8:00:56 3/31/2011 3 31 2011 8 667 524168 4818853 123 39
0:00:11 2/24/2010 2 24 2010 0 643 523439 4818851 183 40
8:00:53 3/6/2010 3 6 2010 8 643 524381 4818854 123 39
2:00:54 1/10/2011 1 10 2011 2 639 523790 4818852 182 40
8:00:38 1/22/2011 1 22 2011 8 650 524240 4818854 123 39
18:01:12 3/19/2009 3 19 2009 18 643 521483 4818844 188 40
22:00:49 1/3/2013 1 3 2013 22 663 523386 4818851 183 40
22:00:42 11/26/2010 11 26 2010 22 653 525995 4818860 80 40
6:00:24 1/10/2011 1 10 2011 6 639 523788 4818852 182 40
18:00:33 3/27/2009 3 27 2009 18 635 521749 4818846 187 40
6:00:54 2/27/2010 2 27 2010 6 638 525050 4818857 79 40
14:00:43 3/26/2009 3 26 2009 14 638 522243 4818847 186 40
10:00:43 4/1/2008 4 1 2008 10 632 521809 4818846 187 40
14:00:42 4/15/2011 4 15 2011 14 641 522232 4818847 186 40
22:00:56 3/6/2010 3 6 2010 22 647 524358 4818855 123 39
0:00:21 3/7/2010 3 7 2010 0 647 524364 4818855 123 39
10:00:33 11/5/2010 11 5 2010 10 639 523600 4818852 183 40
4:00:50 1/10/2011 1 10 2011 4 639 523787 4818853 182 40
0:00:50 12/1/2010 12 1 2010 0 646 523165 4818851 184 40
8:00:53 2/3/2010 2 3 2010 8 638 523128 4818851 184 40
16:00:55 12/27/2011 12 27 2011 16 650 523799 4818853 182 40
22:00:42 1/4/2014 1 4 2014 22 679 523148 4818851 184 40
14:00:24 4/25/2013 4 25 2013 14 671 521869 4818846 187 40
18:00:44 12/30/2013 12 30 2013 18 907 522567 4818849 185 40
2:00:55 4/11/2012 4 11 2012 2 673 523802 4818853 182 40
10:00:48 2/23/2010 2 23 2010 10 639 526216 4818862 77 40
8:00:41 1/28/2012 1 28 2012 8 663 523053 4818851 184 40
6:00:54 12/28/2012 12 28 2012 6 665 521870 4818847 187 40
8:00:23 3/27/2011 3 27 2011 8 660 524252 4818855 123 39
14:00:51 4/29/2011 4 29 2011 14 655 521876 4818847 187 40
22:00:41 2/13/2011 2 13 2011 22 639 524334 4818855 123 39
2:00:53 12/4/2012 12 4 2012 2 670 525067 4818858 79 40
8:00:54 12/21/2010 12 21 2010 8 801 523842 4818853 182 40
4:00:41 12/17/2013 12 17 2013 4 671 523851 4818854 182 40
22:00:42 12/14/2011 12 14 2011 22 659 524697 4818857 78 40
10:00:42 3/23/2010 3 23 2010 10 647 521599 4818846 187 40
4:00:24 3/12/2014 3 12 2014 4 908 526005 4818862 80 40
22:00:39 3/31/2014 3 31 2014 22 916 522125 4818848 186 40
2:00:48 4/16/2011 4 16 2011 2 666 524898 4818857 79 40
4:00:19 12/23/2009 12 23 2009 4 646 524151 4818855 123 39
22:00:42 12/25/2009 12 25 2009 22 640 521430 4818846 188 40
0:00:47 3/24/2009 3 24 2009 0 633 521470 4818846 188 40
18:00:39 3/5/2010 3 5 2010 18 640 526380 4818863 77 40



18:00:55 4/14/2010 4 14 2010 18 654 521341 4818846 188 40
16:00:25 3/27/2012 3 27 2012 16 666 522143 4818848 186 40
12:00:42 2/11/2009 2 11 2009 12 637 525376 4818860 81 40
8:00:42 4/3/2012 4 3 2012 8 666 526426 4818864 76 40
12:00:47 1/13/2012 1 13 2012 12 665 526213 4818863 77 40
18:00:27 3/8/2011 3 8 2011 18 650 523011 4818851 184 40
20:00:49 1/18/2014 1 18 2014 20 907 523376 4818853 183 40
2:00:41 2/16/2011 2 16 2011 2 801 523879 4818854 182 40
14:00:47 12/27/2011 12 27 2011 14 650 523800 4818854 182 40
14:00:56 3/1/2012 3 1 2012 14 663 523611 4818854 182 40
2:00:53 3/7/2010 3 7 2010 2 647 524358 4818856 123 39
14:01:12 2/4/2010 2 4 2010 14 643 523552 4818853 183 40
18:00:55 12/25/2009 12 25 2009 18 640 521431 4818846 188 40
18:00:56 4/10/2009 4 10 2009 18 644 525405 4818860 81 40
22:00:44 4/19/2011 4 19 2011 22 666 524862 4818858 79 40
10:00:44 4/10/2009 4 10 2009 10 634 522324 4818849 186 40
20:00:54 1/18/2014 1 18 2014 20 909 523299 4818853 183 40
8:00:56 4/2/2014 4 2 2014 8 908 522318 4818849 186 40
6:01:18 1/1/2014 1 1 2014 6 916 523347 4818853 183 40
4:00:53 3/9/2012 3 9 2012 4 666 523355 4818853 183 40
8:00:50 2/13/2014 2 13 2014 8 918 525938 4818863 80 40
2:00:48 12/31/2012 12 31 2012 2 665 522768 4818851 185 40
14:00:42 2/16/2009 2 16 2009 14 637 525823 4818862 80 40
2:00:49 5/3/2011 5 3 2011 2 666 524205 4818856 123 39
0:00:53 1/5/2014 1 5 2014 0 679 523150 4818853 184 40
18:00:50 1/13/2013 1 13 2013 18 671 521269 4818846 188 40
12:00:52 12/23/2009 12 23 2009 12 644 523496 4818854 183 40
10:00:43 12/31/2012 12 31 2012 10 658 523391 4818854 183 40
0:00:23 12/1/2010 12 1 2010 0 653 523142 4818853 184 40
6:00:55 2/27/2010 2 27 2010 6 639 525326 4818861 81 40
0:00:53 3/23/2010 3 23 2010 0 638 522066 4818849 186 40
18:00:54 11/24/2010 11 24 2010 18 651 524967 4818859 79 40
18:00:37 3/9/2010 3 9 2010 18 638 525997 4818863 80 40
6:00:14 4/2/2011 4 2 2011 6 666 522233 4818850 186 40
14:00:56 1/12/2014 1 12 2014 14 671 523819 4818855 182 40
4:00:48 3/23/2010 3 23 2010 4 654 522141 4818850 186 40
18:00:55 3/17/2008 3 17 2008 18 632 522844 4818852 184 40
8:00:49 12/6/2010 12 6 2010 8 641 522251 4818850 186 40
14:00:56 1/14/2009 1 14 2009 14 634 523856 4818856 182 40
16:01:22 1/22/2010 1 22 2010 16 642 524422 4818858 78 40
10:00:41 2/5/2009 2 5 2009 10 633 524884 4818860 79 40
14:00:49 12/31/2010 12 31 2010 14 639 522924 4818853 184 40
18:00:53 1/30/2011 1 30 2011 18 646 523833 4818856 182 40
8:00:55 1/1/2013 1 1 2013 8 675 523839 4818856 182 40
8:00:47 12/22/2010 12 22 2010 8 801 523188 4818854 184 40
22:00:53 3/22/2010 3 22 2010 22 638 522073 4818850 186 40
6:00:51 3/2/2011 3 2 2011 6 650 523398 4818855 183 40
8:00:27 3/21/2011 3 21 2011 8 659 522155 4818850 186 40
14:00:15 2/25/2010 2 25 2010 14 646 525328 4818862 81 40
14:00:54 3/30/2012 3 30 2012 14 678 526514 4818866 76 40
18:00:57 12/6/2010 12 6 2010 18 650 523158 4818854 184 40
20:00:56 1/23/2014 1 23 2014 20 909 523775 4818856 182 40
10:00:54 2/23/2010 2 23 2010 10 640 526004 4818864 80 40
14:00:44 12/31/2012 12 31 2012 14 658 523399 4818855 183 40



16:00:39 4/15/2008 4 15 2008 16 636 521964 4818850 187 40
12:00:20 4/1/2011 4 1 2011 12 658 521897 4818850 187 40
6:00:50 4/20/2014 4 20 2014 6 909 522354 4818852 186 40
4:01:14 1/15/2009 1 15 2009 4 635 522685 4818853 185 40
8:00:53 1/13/2012 1 13 2012 8 665 525810 4818864 80 40
8:00:54 11/28/2010 11 28 2010 8 647 523414 4818855 183 40
16:00:42 1/29/2014 1 29 2014 16 908 522911 4818854 184 40
16:01:24 3/23/2010 3 23 2010 16 654 521774 4818850 187 40
16:00:21 12/31/2012 12 31 2012 16 658 523407 4818855 183 40
16:00:54 12/26/2010 12 26 2010 16 638 523556 4818856 183 40
14:00:26 1/28/2012 1 28 2012 14 663 523212 4818855 183 40
16:00:44 4/5/2011 4 5 2011 16 666 526072 4818865 77 40
6:01:03 1/28/2010 1 28 2010 6 641 520803 4818847 189 40
0:00:32 12/19/2012 12 19 2012 0 677 524145 4818858 123 39
0:00:41 2/3/2012 2 3 2012 0 663 523223 4818855 183 40
12:00:42 12/31/2012 12 31 2012 12 658 523399 4818856 183 40
6:00:47 3/23/2010 3 23 2010 6 654 522136 4818851 186 40
6:00:23 3/12/2014 3 12 2014 6 908 525999 4818865 80 40
18:00:56 3/25/2010 3 25 2010 18 801 524425 4818859 78 40
14:00:43 1/3/2009 1 3 2009 14 633 524343 4818859 123 39
10:01:04 4/10/2013 4 10 2013 10 677 522164 4818851 186 40
18:00:57 2/3/2010 2 3 2010 18 643 523931 4818858 182 40
18:00:44 1/14/2011 1 14 2011 18 647 523177 4818855 184 40
14:00:25 3/23/2013 3 23 2013 14 677 521519 4818850 188 40
8:00:47 2/8/2011 2 8 2011 8 642 525555 4818864 81 40
8:00:53 3/11/2009 3 11 2009 8 633 523785 4818857 182 40
18:00:54 12/31/2012 12 31 2012 18 665 521855 4818851 187 40
16:00:20 3/12/2013 3 12 2013 16 658 521432 4818850 188 40
14:00:47 2/15/2014 2 15 2014 14 907 525986 4818866 80 40
18:00:56 12/25/2013 12 25 2013 18 671 521073 4818848 189 40
2:00:50 2/4/2010 2 4 2010 2 640 523949 4818858 182 40
2:00:47 3/21/2010 3 21 2010 2 656 521345 4818849 188 40
16:00:53 2/25/2013 2 25 2013 16 677 521277 4818849 188 40
4:00:36 3/13/2014 3 13 2014 4 907 521887 4818851 187 40
6:00:49 4/11/2009 4 11 2009 6 640 521944 4818851 187 40
18:00:18 1/20/2010 1 20 2010 18 643 523914 4818858 182 40
4:00:48 4/20/2011 4 20 2011 4 669 525339 4818863 81 40
12:00:42 1/14/2009 1 14 2009 12 634 523860 4818858 182 40
22:00:56 2/24/2013 2 24 2013 22 666 523122 4818856 184 40
16:01:24 4/12/2009 4 12 2009 16 641 521244 4818849 188 40
16:00:48 3/25/2014 3 25 2014 16 917 521908 4818852 187 40
2:00:42 1/5/2014 1 5 2014 2 908 523157 4818856 184 40
12:00:41 2/12/2010 2 12 2010 12 646 524319 4818860 123 39
18:00:54 12/30/2010 12 30 2010 18 801 523570 4818857 183 40
0:00:56 1/5/2014 1 5 2014 0 908 523154 4818856 184 40
18:00:53 3/28/2011 3 28 2011 18 660 525618 4818865 80 40
10:00:47 2/5/2010 2 5 2010 10 633 523567 4818857 183 40
22:00:53 12/28/2009 12 28 2009 22 641 520915 4818849 189 40
10:00:54 12/31/2010 12 31 2010 10 642 525239 4818863 81 40
16:00:32 12/29/2013 12 29 2013 16 907 521367 4818850 188 40
10:00:42 3/8/2010 3 8 2010 10 646 521517 4818851 188 40
12:00:37 1/29/2010 1 29 2010 12 638 521446 4818850 188 40
18:00:54 1/7/2011 1 7 2011 18 650 522155 4818853 186 40
4:00:41 4/20/2011 4 20 2011 4 650 525361 4818864 81 40



18:00:56 2/18/2011 2 18 2011 18 642 523786 4818858 182 40
18:00:47 1/30/2011 1 30 2011 18 646 523832 4818859 182 40
2:00:54 3/13/2014 3 13 2014 2 907 521883 4818852 187 40
2:00:50 3/2/2011 3 2 2011 2 650 523397 4818857 183 40
12:00:48 2/2/2009 2 2 2009 12 637 524251 4818860 123 39
18:01:12 3/23/2010 3 23 2010 18 657 521175 4818850 189 40
0:00:41 2/28/2010 2 28 2010 0 646 524865 4818863 79 40
0:00:35 3/9/2010 3 9 2010 0 639 525749 4818866 80 40
6:00:54 1/22/2011 1 22 2011 6 801 524173 4818860 123 39
2:00:48 5/3/2011 5 3 2011 2 658 525345 4818865 81 40
2:00:28 4/24/2008 4 24 2008 2 634 520784 4818849 190 17
4:00:56 3/11/2010 3 11 2010 4 638 525373 4818865 81 40
18:00:33 12/28/2009 12 28 2009 18 641 520900 4818850 189 40
14:00:43 4/17/2008 4 17 2008 14 633 521436 4818851 188 40
0:00:53 4/10/2010 4 10 2010 0 639 526546 4818870 76 40
4:00:49 1/21/2010 1 21 2010 4 633 520838 4818850 189 40
8:00:56 2/13/2010 2 13 2010 8 633 524257 4818861 123 39
12:00:25 12/24/2009 12 24 2009 12 641 521883 4818853 187 40
8:00:33 3/4/2010 3 4 2010 8 639 524645 4818863 78 40
6:00:54 12/14/2012 12 14 2012 6 680 523211 4818858 183 40
4:00:37 3/26/2013 3 26 2013 4 663 525771 4818867 80 40
16:00:55 1/10/2013 1 10 2013 16 675 523867 4818860 182 40
4:00:20 3/15/2009 3 15 2009 4 633 523005 4818857 184 40
22:00:54 1/13/2011 1 13 2011 22 801 523822 4818860 182 40
2:01:46 1/24/2014 1 24 2014 2 909 523723 4818860 182 40
20:00:31 2/24/2013 2 24 2013 20 666 523166 4818858 184 40
22:00:54 11/30/2010 11 30 2010 22 638 523130 4818858 184 40
16:00:53 4/2/2008 4 2 2008 16 637 523574 4818859 183 40
4:00:52 2/27/2010 2 27 2010 4 638 525065 4818865 79 40
4:00:58 2/22/2014 2 22 2014 4 908 523530 4818859 183 40
4:00:55 1/24/2014 1 24 2014 4 909 523724 4818860 182 40
18:00:57 12/23/2009 12 23 2009 18 647 521447 4818852 188 40
6:00:54 4/1/2014 4 1 2014 6 916 522089 4818854 186 40
10:00:54 11/21/2010 11 21 2010 10 651 524171 4818861 123 39
2:00:53 3/26/2013 3 26 2013 2 663 525773 4818867 80 40
4:00:42 12/19/2009 12 19 2009 4 644 525473 4818866 81 40
2:02:16 2/18/2014 2 18 2014 2 908 523117 4818858 184 40
0:00:51 3/14/2009 3 14 2009 0 644 523160 4818858 184 40
6:01:11 2/26/2014 2 26 2014 6 908 525862 4818868 80 40
18:00:54 4/1/2012 4 1 2012 18 666 525721 4818867 80 40
12:00:41 12/23/2009 12 23 2009 12 646 523553 4818860 183 40
0:00:48 2/10/2011 2 10 2011 0 801 523073 4818858 184 40
12:00:23 1/21/2012 1 21 2012 12 663 523299 4818859 183 40
4:00:53 3/2/2013 3 2 2013 4 665 524334 4818862 123 39
18:00:53 4/29/2009 4 29 2009 18 644 524456 4818863 78 40
4:00:53 11/25/2010 11 25 2010 4 651 525296 4818866 81 40
18:00:52 12/25/2009 12 25 2009 18 639 521446 4818853 188 40
6:00:26 4/20/2011 4 20 2011 6 650 525356 4818866 81 40
16:00:54 4/5/2009 4 5 2009 16 643 521317 4818852 188 40
6:00:52 4/20/2011 4 20 2011 6 669 525340 4818866 81 40
16:00:54 1/2/2014 1 2 2014 16 679 521722 4818854 187 40
4:00:55 2/12/2013 2 12 2013 4 675 523835 4818861 182 40
4:00:43 4/2/2011 4 2 2011 4 664 521928 4818855 187 40
0:00:54 2/4/2010 2 4 2010 0 640 523748 4818861 182 40



12:00:48 1/21/2011 1 21 2011 12 801 524019 4818862 123 39
6:00:56 3/13/2014 3 13 2014 6 907 521883 4818854 187 40
2:00:27 1/21/2010 1 21 2010 2 633 520830 4818851 189 40
16:00:53 12/30/2012 12 30 2012 16 675 523974 4818862 182 40
22:00:47 2/9/2011 2 9 2011 22 801 523073 4818859 184 40
10:00:47 12/23/2010 12 23 2010 10 647 522305 4818856 186 40
14:00:47 1/21/2012 1 21 2012 14 663 523226 4818859 183 40
16:00:55 1/20/2013 1 20 2013 16 679 521941 4818855 187 40
16:00:29 12/23/2010 12 23 2010 16 650 523246 4818859 183 40
14:00:12 1/12/2009 1 12 2009 14 635 523791 4818861 182 40
12:00:28 1/17/2010 1 17 2010 12 642 522077 4818856 186 40
14:00:42 12/30/2012 12 30 2012 14 675 523976 4818862 182 40
2:00:53 2/10/2011 2 10 2011 2 801 523071 4818859 184 40
22:01:18 12/4/2012 12 4 2012 22 675 524171 4818863 123 39
4:00:41 3/2/2011 3 2 2011 4 650 523399 4818860 183 40
16:00:36 4/29/2011 4 29 2011 16 665 521403 4818854 188 40
18:00:55 3/12/2011 3 12 2011 18 650 522335 4818857 186 40
14:00:42 1/20/2011 1 20 2011 14 642 524520 4818864 78 40
14:00:13 1/11/2012 1 11 2012 14 663 523896 4818862 182 40
2:00:48 1/6/2013 1 6 2013 2 680 520772 4818852 190 17
14:00:49 12/25/2010 12 25 2010 14 638 523101 4818859 184 40
10:00:53 1/10/2009 1 10 2009 10 635 523554 4818861 183 40
2:00:54 12/24/2010 12 24 2010 2 801 523129 4818860 184 40
22:00:26 1/23/2014 1 23 2014 22 909 523768 4818862 182 40
0:00:24 12/20/2009 12 20 2009 0 639 523000 4818859 184 40
8:00:47 3/18/2008 3 18 2008 8 631 523893 4818862 182 40
4:00:51 3/7/2010 3 7 2010 4 647 524357 4818864 123 39
4:00:32 12/19/2013 12 19 2013 4 909 524938 4818866 79 40
4:00:52 12/30/2012 12 30 2012 4 675 524015 4818863 123 39
16:00:47 4/14/2009 4 14 2009 16 641 524007 4818863 182 40
14:00:49 1/17/2010 1 17 2010 14 642 522083 4818856 186 40
4:01:26 3/11/2014 3 11 2014 4 913 526603 4818873 76 40
18:00:42 4/16/2008 4 16 2008 18 635 521008 4818853 189 40
8:01:24 4/15/2009 4 15 2009 8 639 523863 4818863 182 40
12:00:48 12/27/2011 12 27 2011 12 650 523886 4818863 182 40
22:00:53 4/14/2010 4 14 2010 22 640 525420 4818868 81 40
4:00:55 1/31/2011 1 31 2011 4 646 524984 4818867 79 40
20:02:36 1/4/2014 1 4 2014 20 679 523151 4818860 184 40
4:00:23 4/11/2009 4 11 2009 4 640 521939 4818856 187 40
22:00:20 3/31/2008 3 31 2008 22 635 523146 4818860 184 40
12:00:24 3/1/2012 3 1 2012 12 665 522089 4818857 186 40
6:00:53 1/31/2011 1 31 2011 6 646 524984 4818867 79 40
14:00:54 2/20/2013 2 20 2013 14 666 525706 4818870 80 40
8:00:47 4/12/2013 4 12 2013 8 679 521748 4818856 187 40
18:00:42 12/22/2009 12 22 2009 18 638 522262 4818857 186 40
0:00:53 3/31/2014 3 31 2014 0 918 522997 4818860 184 40
0:00:29 2/11/2012 2 11 2012 0 665 525310 4818868 81 40
18:00:55 3/24/2011 3 24 2011 18 666 524934 4818867 79 40
18:00:40 2/9/2011 2 9 2011 18 801 523082 4818860 184 40
14:00:21 4/19/2011 4 19 2011 14 659 522223 4818857 186 40
18:00:23 3/28/2010 3 28 2010 18 646 522071 4818857 186 40
4:00:41 2/26/2014 2 26 2014 4 908 525860 4818870 80 40
10:00:54 3/23/2010 3 23 2010 10 646 521811 4818856 187 40
10:00:49 12/24/2009 12 24 2009 10 641 521885 4818856 187 40



6:00:54 3/7/2010 3 7 2010 6 647 524355 4818865 123 39
4:01:12 2/16/2012 2 16 2012 4 663 525336 4818869 81 40
20:01:42 3/19/2013      3       19      2013    20      658     521016  4818854 189     40
16:00:49        3/24/2014       3       24      2014    16      917     522163  4818857 186     40
2:00:48 1/26/2014       1       26      2014    2       908     523402  4818862 183     40
8:01:12 3/26/2014       3       26      2014    8       917     521902  4818857 187     40
2:00:47 4/5/2012        4       5       2012    2       663     520983  4818854 189     40
6:00:23 2/16/2011       2       16      2011    6       801     523886  4818863 182     40
0:00:32 3/7/2010        3       7       2010    0       643     524607  4818866 78      40
0:00:20 2/25/2013       2       25      2013    0       666     523123  4818861 184     40
0:00:26 12/31/2012      12      31      2012    0       665     522745  4818860 185     40
4:00:54 1/1/2014        1       1       2014    4       916     523310  4818862 183     40
18:00:49        4/2/2011        4       2       2011    18      668     525870  4818871 80      40
14:00:25        12/31/2012      12      31      2012    14      675     523980  4818864 182     40
18:01:12        4/24/2009       4       24      2009    18      642     526545  4818874 76      40
0:01:42 4/1/2014        4       1       2014    0       916     522119  4818858 186     40
4:00:44 12/19/2009      12      19      2009    4       646     524799  4818867 78      40
12:00:52        3/6/2009        3       6       2009    12      637     524890  4818868 79      40
12:00:57        1/13/2013       1       13      2013    12      679     523126  4818862 184     40
6:00:43 1/2/2014        1       2       2014    6       908     523293  4818862 183     40
2:00:42 12/10/2011      12      10      2011    2       658     524331  4818866 123     39
14:00:53        3/1/2012        3       1       2012    14      665     522087  4818858 186     40
4:00:48 2/18/2014       2       18      2014    4       908     523118  4818862 184     40
6:01:12 2/12/2013       2       12      2013    6       675     523842  4818864 182     40
8:00:54 2/12/2013       2       12      2013    8       675     523844  4818864 182     40
14:00:54        2/2/2011        2       2       2011    14      638     522126  4818858 186     40
14:00:59        2/23/2014       2       23      2014    14      907     523717  4818864 182     40
4:00:44 4/9/2012        4       9       2012    4       670     524359  4818866 123     39
18:00:56        1/7/2011        1       7       2011    18      650     522225  4818859 186     40
4:00:56 4/24/2008       4       24      2008    4       634     520808  4818854 189     40
20:00:30        2/17/2014       2       17      2014    20      908     523121  4818862 184     40
18:00:43        3/31/2011       3       31      2011    18      668     524561  4818867 78      40
18:00:53        1/24/2010       1       24      2010    18      643     524018  4818865 123     39
18:00:54        12/25/2013      12      25      2013    18      917     521283  4818856 188     40
16:00:49        2/5/2011        2       5       2011    16      801     523936  4818865 182     40
18:00:26        3/17/2009       3       17      2009    18      645     523377  4818863 183     40
0:00:28 1/26/2014       1       26      2014    0       908     523407  4818863 183     40
6:00:23 4/24/2008       4       24      2008    6       634     520821  4818855 189     40
16:00:19        12/26/2008      12      26      2008    16      633     523974  4818865 182     40
4:00:42 12/9/2012       12      9       2012    4       670     524208  4818866 123     39
18:00:52        12/31/2012      12      31      2012    18      677     521151  4818856 189     40
18:00:23        3/25/2014       3       25      2014    18      917     521920  4818858 187     40
8:00:54 12/30/2012      12      30      2012    8       675     523988  4818865 182     40
6:00:47 4/9/2012        4       9       2012    6       670     524357  4818867 123     39
4:00:35 2/17/2011       2       17      2011    4       639     524038  4818866 123     39
18:00:27        4/1/2011        4       1       2011    18      658     521794  4818858 187     40
6:00:49 3/29/2011       3       29      2011    6       659     524674  4818868 78      40
18:00:56        11/27/2010      11      27      2010    18      654     521438  4818857 188     40
18:00:42        3/22/2013       3       22      2013    18      679     520872  4818855 189     40
16:00:41        3/4/2012        3       4       2012    16      666     523541  4818864 183     40
8:00:56 12/16/2011      12      16      2011    8       650     524357  4818867 123     39
22:00:47        1/4/2014        1       4       2014    22      908     523159  4818863 184     40
18:00:44        1/4/2014        1       4       2014    18      908     523150  4818863 184     40
2:00:54 3/18/2010       3       18      2010    2       655     521450  4818857 188     40



8:00:47 3/18/2008       3       18      2008    8       632     523776  4818865 182     40
6:00:49 2/22/2014       2       22      2014    6       907     523535  4818864 183     40
2:00:53 3/11/2010       3       11      2010    2       639     525663  4818872 80      40
10:00:47        2/1/2013        2       1       2013    10      663     524152  4818867 123     39
2:00:33 1/19/2014       1       19      2014    2       907     524019  4818866 123     39
4:00:55 3/14/2009       3       14      2009    4       644     523165  4818863 184     40
18:00:58        3/22/2008       3       22      2008    18      634     523123  4818863 184     40
8:00:44 4/12/2011       4       12      2011    8       665     522200  4818860 186     40
12:00:55        12/29/2012      12      29      2012    12      658     523143  4818863 184     40
10:00:21        12/29/2012      12      29      2012    10      658     523146  4818863 184     40
22:00:53        2/17/2014       2       17      2014    22      908     523121  4818863 184     40
18:00:47        3/29/2008       3       29      2008    18      633     523506  4818865 183     40
16:00:24        4/7/2012        4       7       2012    16      673     525999  4818874 80      40
8:00:42 3/31/2011       3       31      2011    8       662     524131  4818867 123     39
16:00:42        1/5/2012        1       5       2012    16      663     521408  4818858 188     40
0:00:47 4/21/2011       4       21      2011    0       666     525886  4818874 80      40
8:00:30 2/3/2011        2       3       2011    8       638     522103  4818860 186     40
18:00:36        2/9/2011        2       9       2011    18      801     523069  4818863 184     40
2:00:48 2/25/2013       2       25      2013    2       666     523123  4818864 184     40
4:00:42 12/4/2012       12      4       2012    4       670     524938  4818870 79      40
18:00:48 1/15/2011 1 15 2011 18 638 523561 4818865 183 40
4:00:48 12/26/2010 12 26 2010 4 646 522888 4818863 184 40
8:00:31 4/10/2008 4 10 2008 8 632 521968 4818860 187 40
6:00:48 12/23/2009 12 23 2009 6 639 522202 4818861 186 40
12:00:53 2/6/2013 2 6 2013 12 663 524953 4818870 79 40
14:00:48 2/3/2009 2 3 2009 14 637 524724 4818870 78 40
18:00:28 3/27/2014 3 27 2014 18 907 525901 4818874 80 40
16:00:54 2/23/2010 2 23 2010 16 640 525771 4818874 80 40
16:00:49 12/31/2010 12 31 2010 16 638 522858 4818863 184 40
4:01:12 2/25/2013 2 25 2013 4 666 523110 4818864 184 40
4:00:51 2/27/2010 2 27 2010 4 647 525130 4818871 79 40
6:00:42 2/25/2013 2 25 2013 6 666 523110 4818864 184 40
6:00:47 2/3/2010 2 3 2010 6 638 523108 4818864 184 40
14:00:48 12/18/2010 12 18 2010 14 639 527218 4818880 74 40
18:00:54 5/4/2011 5 4 2011 18 665 521318 4818858 188 40
4:00:49 12/23/2009 12 23 2009 4 639 522198 4818861 186 40
10:00:55 12/17/2011 12 17 2011 10 650 523951 4818867 182 40
10:00:41 1/21/2012 1 21 2012 10 663 523301 4818865 183 40
12:00:42 3/16/2010 3 16 2010 12 647 521857 4818860 187 40
4:00:53 1/19/2014 1 19 2014 4 907 524022 4818868 123 39
12:00:53 2/9/2014 2 9 2014 12 908 524457 4818869 78 40
12:00:48 12/24/2009 12 24 2009 12 643 521892 4818860 187 40
6:00:50 12/19/2013 12 19 2013 6 909 524942 4818871 79 40
0:00:22 1/4/2014 1 4 2014 0 671 521381 4818859 188 40
12:00:52 2/9/2010 2 9 2010 12 638 522429 4818862 185 40
2:00:54 4/3/2014 4 3 2014 2 918 524670 4818870 78 40
10:00:47 2/25/2009 2 25 2009 10 637 525641 4818874 80 40
0:00:57 4/8/2012 4 8 2012 0 666 525599 4818874 81 40
18:00:44 12/6/2010 12 6 2010 18 639 525401 4818873 81 40
0:00:42 4/4/2012 4 4 2012 0 672 524897 4818871 79 40
2:00:50 12/9/2013 12 9 2013 2 917 523342 4818866 183 40
8:00:54 3/24/2009 3 24 2009 8 634 522336 4818862 186 40
6:00:53 3/9/2014 3 9 2014 6 917 524609 4818870 78 40
0:00:56 1/17/2014 1 17 2014 0 907 523916 4818868 182 40



6:00:18 2/13/2009 2 13 2009 6 632 525378 4818873 81 40
0:00:48 12/24/2010 12 24 2010 0 801 523125 4818865 184 40
12:00:21 1/4/2014 1 4 2014 12 908 523363 4818866 183 40
16:00:39 11/24/2010 11 24 2010 16 650 521436 4818860 188 40
6:00:54 12/29/2013 12 29 2013 6 908 521894 4818861 187 40
4:00:35 2/22/2014 2 22 2014 4 907 523519 4818867 183 40
18:00:14 12/26/2008 12 26 2008 18 633 523986 4818868 182 40
22:00:50 3/6/2010 3 6 2010 22 643 524603 4818871 78 40
14:00:42 2/5/2013 2 5 2013 14 663 524835 4818872 79 40
22:00:53 4/7/2012 4 7 2012 22 666 525599 4818874 81 40
18:00:42 12/29/2012 12 29 2012 18 658 523076 4818865 184 40
10:00:53 1/13/2013 1 13 2013 10 679 523124 4818866 184 40
14:00:55 3/21/2008 3 21 2008 14 631 523127 4818866 184 40
14:00:47 3/9/2011 3 9 2011 14 650 523608 4818867 183 40
18:00:50 2/25/2011 2 25 2011 18 642 525367 4818874 81 40
6:00:44 2/22/2014 2 22 2014 6 908 523549 4818867 183 40
18:00:23 4/9/2011 4 9 2011 18 664 521307 4818860 188 40
2:00:42 12/30/2012 12 30 2012 2 658 523129 4818866 184 40
8:00:54 4/10/2013 4 10 2013 8 677 522225 4818863 186 40
10:00:54 1/12/2011 1 12 2011 10 641 522264 4818863 186 40
0:00:44 1/24/2014 1 24 2014 0 909 523751 4818868 182 40
12:00:47 3/17/2008 3 17 2008 12 631 524110 4818870 123 39
10:00:59 1/13/2014 1 13 2014 10 909 523511 4818867 183 40
8:01:12 2/24/2010 2 24 2010 8 640 523774 4818868 182 40
10:00:54 1/29/2010 1 29 2010 10 638 521438 4818861 188 40
8:00:41 2/1/2013 2 1 2013 8 679 523826 4818869 182 40
2:00:55 4/29/2008 4 29 2008 2 636 524199 4818870 123 39
4:00:56 4/2/2011 4 2 2011 4 666 522244 4818863 186 40
16:00:55 2/16/2011 2 16 2011 16 642 524703 4818872 78 40
16:00:47 4/13/2012 4 13 2012 16 665 522016 4818863 186 40
16:00:55 2/9/2010 2 9 2010 16 638 522416 4818864 185 40
0:00:26 2/18/2014 2 18 2014 0 908 523117 4818867 184 40
12:00:49 2/14/2009 2 14 2009 12 637 524118 4818870 123 39
20:00:41 3/25/2014 3 25 2014 20 679 521013 4818860 189 40
8:00:40 2/26/2011 2 26 2011 8 646 524208 4818871 123 39
14:00:55 12/17/2011 12 17 2011 14 650 523951 4818870 182 40
4:00:30 3/9/2012 3 9 2012 4 663 523300 4818867 183 40
0:00:43 1/10/2011 1 10 2011 0 639 523655 4818869 182 40
6:01:12 12/30/2012 12 30 2012 6 675 523989 4818870 182 40
16:00:50 4/18/2011 4 18 2011 16 667 522271 4818864 186 40
6:00:24 4/20/2011 4 20 2011 6 658 524946 4818874 79 40
12:00:56 2/23/2010 2 23 2010 12 640 525782 4818877 80 40
18:00:42 4/17/2011 4 17 2011 18 662 524910 4818874 79 40
16:00:48 3/3/2012 3 3 2012 16 666 523053 4818867 184 40
18:00:55 1/11/2011 1 11 2011 18 638 522931 4818867 184 40
4:00:54 3/22/2011 3 22 2011 4 667 525038 4818874 79 40
4:00:26 4/20/2011 4 20 2011 4 658 524945 4818874 79 40
8:00:50 3/11/2011 3 11 2011 8 650 522319 4818865 186 40
16:00:11 4/29/2011 4 29 2011 16 655 521854 4818863 187 40
14:01:23 3/12/2014 3 12 2014 14 914 521689 4818863 187 40
20:00:53 1/4/2014 1 4 2014 20 908 523156 4818868 184 40
10:00:42 4/6/2009 4 6 2009 10 646 521369 4818862 188 40
16:00:47 2/17/2014 2 17 2014 16 914 521594 4818863 188 40
12:00:23 12/28/2008 12 28 2008 12 637 524041 4818871 123 39



6:00:54 1/18/2013 1 18 2013 6 680 521301 4818862 188 40
18:00:56 3/31/2008 3 31 2008 18 635 523143 4818868 184 40
18:00:55 12/7/2010 12 7 2010 18 650 524690 4818874 78 40
22:00:36 1/16/2014 1 16 2014 22 907 523944 4818871 182 40
20:00:55 3/17/2014 3 17 2014 20 908 523291 4818869 183 40
22:00:42 1/7/2010 1 7 2010 22 638 521466 4818863 188 40
12:00:54 4/28/2011 4 28 2011 12 664 522009 4818865 186 40
16:00:47 12/17/2011 12 17 2011 16 650 523947 4818871 182 40
6:00:20 4/3/2014 4 3 2014 6 918 524669 4818874 78 40
14:00:43 4/5/2012 4 5 2012 14 658 521772 4818864 187 40
16:00:48 3/21/2008 3 21 2008 16 631 523131 4818869 184 40
4:00:50 3/23/2014 3 23 2014 4 917 521479 4818863 188 40
4:00:58 4/3/2014 4 3 2014 4 918 524669 4818874 78 40
6:00:54 3/23/2014 3 23 2014 6 917 521473 4818863 188 40
8:00:53 2/16/2011 2 16 2011 8 638 523361 4818870 183 40
16:00:48 3/8/2012 3 8 2012 16 666 523240 4818869 183 40
18:00:53 11/24/2010 11 24 2010 18 642 524987 4818876 79 40
20:00:43 12/19/2013 12 19 2013 20 908 522771 4818868 185 40
10:00:41 4/18/2011 4 18 2011 10 641 521066 4818862 189 40
18:00:49 4/1/2011 4 1 2011 18 658 521806 4818865 187 40
14:00:44 12/25/2013 12 25 2013 14 909 522413 4818867 185 40
8:00:47 1/5/2014 1 5 2014 8 908 523148 4818870 184 40
18:01:11 2/27/2010 2 27 2010 18 647 524831 4818876 79 40
12:00:56 12/31/2012 12 31 2012 12 675 523985 4818873 182 40
8:00:41 3/13/2009 3 13 2009 8 642 523733 4818872 182 40
4:00:35 1/19/2011 1 19 2011 4 647 522849 4818869 184 40
18:00:21 4/6/2011 4 6 2011 18 658 525488 4818878 81 40
2:00:51 3/23/2014 3 23 2014 2 917 521458 4818864 188 40
20:00:55 2/23/2014 2 23 2014 20 918 523922 4818873 182 40
18:00:42 3/31/2012 3 31 2012 18 671 522088 4818866 186 40
4:00:41 3/28/2012 3 28 2012 4 658 521035 4818863 189 40
10:00:56 12/28/2008 12 28 2008 10 637 524040 4818873 123 39
18:00:42 2/24/2013 2 24 2013 18 663 523577 4818872 183 40
18:00:54 12/5/2011 12 5 2011 18 801 524507 4818875 78 40
14:01:35 2/9/2010 2 9 2010 14 638 522421 4818868 185 40
2:00:53 11/21/2010 11 21 2010 2 651 525342 4818878 81 40
18:00:53 3/31/2008 3 31 2008 18 635 523143 4818870 184 40
0:00:54 2/27/2010 2 27 2010 0 639 523193 4818870 184 40
18:00:54 3/18/2009 3 18 2009 18 634 522295 4818867 186 40
22:00:55 4/3/2012 4 3 2012 22 672 524856 4818876 79 40
14:00:53 5/1/2008 5 1 2008 14 634 522290 4818868 186 40
18:00:48 1/15/2011 1 15 2011 18 642 523381 4818871 183 40
6:00:54 3/26/2014 3 26 2014 6 917 521895 4818866 187 40
8:00:47 4/14/2011 4 14 2011 8 669 524317 4818875 123 39
22:00:42 4/9/2009 4 9 2009 22 635 521797 4818866 187 40
6:00:47 1/15/2011 1 15 2011 6 638 522006 4818867 186 40
16:00:54 12/22/2010 12 22 2010 16 638 522549 4818869 185 40
0:00:47 2/12/2013 2 12 2013 0 663 523105 4818871 184 40
6:00:36 1/19/2014 1 19 2014 6 907 523954 4818874 182 40
18:00:56 12/30/2008 12 30 2008 18 634 523566 4818872 183 40
6:00:51 12/9/2012 12 9 2012 6 670 524709 4818877 78 40
6:00:53 1/5/2014 1 5 2014 6 908 523143 4818871 184 40
22:00:47 3/23/2009 3 23 2009 22 642 522219 4818868 186 40
6:00:54 3/26/2013 3 26 2013 6 663 525776 4818881 80 40



16:00:52 3/30/2011 3 30 2011 16 664 524195 4818875 123 39
10:00:23 1/1/2011 1 1 2011 10 650 523432 4818872 183 40
18:00:47 4/8/2012 4 8 2012 18 670 524385 4818876 123 39
14:00:20 3/11/2009 3 11 2009 14 633 523350 4818872 183 40
16:01:23 2/15/2011 2 15 2011 16 639 526029 4818882 77 40
10:00:53 2/2/2010 2 2 2010 10 638 523384 4818872 183 40
14:00:54 4/20/2008 4 20 2008 14 631 524888 4818878 79 40
12:00:23 4/20/2014 4 20 2014 12 914 521907 4818867 187 40
20:00:46 3/19/2013 3 19 2013 20 663 521012 4818864 189 40
12:00:11 4/17/2008 4 17 2008 12 633 521416 4818866 188 40
14:00:23 1/17/2013 1 17 2013 14 680 521602 4818866 187 40
10:00:53 2/2/2009 2 2 2009 10 633 524281 4818876 123 39
12:00:44 4/19/2011 4 19 2011 12 659 522216 4818869 186 40
6:00:47 3/17/2010 3 17 2010 6 640 521911 4818868 187 40
16:00:41 4/5/2012 4 5 2012 16 658 521773 4818867 187 40
10:00:34 1/3/2010 1 3 2010 10 641 523875 4818874 182 40
10:00:56 1/4/2014 1 4 2014 10 908 523366 4818873 183 40
22:00:23 12/26/2008 12 26 2008 22 633 523960 4818875 182 40
18:00:47 3/12/2014 3 12 2014 18 907 521691 4818867 187 40
16:00:42 4/17/2008 4 17 2008 16 633 521372 4818866 188 40
22:00:47 12/25/2009 12 25 2009 22 639 521412 4818866 188 40
10:00:23 2/4/2009 2 4 2009 10 637 524427 4818877 78 40
10:00:43 1/12/2014 1 12 2014 10 671 523485 4818873 183 40
18:00:51 1/29/2010 1 29 2010 18 641 520811 4818864 189 40
16:00:42 12/25/2009 12 25 2009 16 643 521601 4818867 187 40
16:00:47 3/24/2008 3 24 2008 16 635 523311 4818873 183 40
6:00:55 12/28/2012 12 28 2012 6 663 521907 4818868 187 40
2:00:34 3/14/2009 3 14 2009 2 644 523093 4818872 184 40
4:00:53 12/20/2012 12 20 2012 4 677 523361 4818873 183 40
4:00:22 12/31/2009 12 31 2009 4 643 524167 4818876 123 39
18:01:15 1/26/2011 1 26 2011 18 638 522816 4818871 184 40
6:00:43 1/4/2013 1 4 2013 6 665 523070 4818872 184 40
16:00:24 1/28/2009 1 28 2009 16 633 524530 4818877 78 40
22:00:36 12/15/2012 12 15 2012 22 665 525427 4818880 81 40
16:00:48 3/31/2008 3 31 2008 16 635 523150 4818872 184 40
12:00:54 12/17/2011 12 17 2011 12 650 523964 4818875 182 40
16:00:55 4/21/2011 4 21 2011 16 665 523608 4818874 183 40
2:00:17 12/19/2013 12 19 2013 2 911 525345 4818880 81 40
8:00:08 3/26/2010 3 26 2010 8 655 524416 4818877 78 40
16:00:53 4/16/2011 4 16 2011 16 641 521883 4818868 187 40
0:00:26 1/18/2013 1 18 2013 0 680 521285 4818867 188 40
10:00:53 1/25/2010 1 25 2010 10 633 523500 4818874 183 40
10:00:27 3/11/2014 3 11 2014 10 909 522124 4818869 186 40
6:00:53 12/20/2012 12 20 2012 6 677 523364 4818874 183 40
8:00:15 1/22/2011 1 22 2011 8 801 524188 4818877 123 39
8:00:42 4/9/2013 4 9 2013 8 679 521941 4818869 187 40
6:00:23 11/17/2010 11 17 2010 6 650 522715 4818871 185 40
14:00:41 2/23/2014 2 23 2014 14 908 523303 4818873 183 40
16:00:49 2/26/2013 2 26 2013 16 658 521390 4818867 188 40
0:00:55 12/26/2009 12 26 2009 0 641 521388 4818867 188 40
6:00:26 3/28/2012 3 28 2012 6 658 521038 4818866 189 40
0:00:56 4/10/2009 4 10 2009 0 635 521786 4818869 187 40
22:00:53 4/14/2014 4 14 2014 22 909 525448 4818882 81 40
14:00:48 3/4/2014 3 4 2014 14 917 521268 4818867 188 40



6:00:41 2/16/2012 2 16 2012 6 663 525323 4818881 81 40
10:00:53 2/13/2010 2 13 2010 10 643 524286 4818878 123 39
0:00:53 3/10/2012 3 10 2012 0 666 523093 4818874 184 40
10:00:56 12/23/2009 12 23 2009 10 646 523537 4818875 183 40
18:00:55 4/13/2010 4 13 2010 18 643 524550 4818879 78 40
0:00:54 3/24/2009 3 24 2009 0 642 522215 4818871 186 40
16:00:47 2/25/2010 2 25 2010 16 646 525345 4818882 81 40
0:00:54 1/19/2014 1 19 2014 0 907 523956 4818877 182 40
16:01:42 3/15/2010 3 15 2010 16 638 526642 4818887 76 40
12:00:52 1/12/2011 1 12 2011 12 641 522284 4818871 186 40
14:00:48 3/15/2009 3 15 2009 14 633 523516 4818875 183 40
22:00:44 4/7/2009 4 7 2009 22 633 520923 4818867 189 40
16:00:48 1/30/2014 1 30 2014 16 908 523386 4818875 183 40
18:00:17 4/3/2011 4 3 2011 18 661 525537 4818883 81 40
6:00:44 4/5/2012 4 5 2012 6 681 521085 4818867 189 40
16:00:47 2/25/2010 2 25 2010 16 638 525290 4818882 81 40
4:00:56 12/31/2010 12 31 2010 4 642 525622 4818883 80 40
2:01:16 3/21/2010 3 21 2010 2 642 522735 4818873 185 40
22:00:36 1/18/2014 1 18 2014 22 907 523959 4818877 182 40
0:00:53 12/27/2008 12 27 2008 0 633 523962 4818877 182 40
0:00:47 4/11/2014 4 11 2014 0 907 525320 4818882 81 40
18:01:48 2/16/2010 2 16 2010 18 639 523292 4818875 183 40
14:00:42 12/22/2010 12 22 2010 14 638 522547 4818873 185 40
0:00:13 3/2/2010 3 2 2010 0 639 522861 4818874 184 40
18:00:48 3/22/2009 3 22 2009 18 635 523115 4818875 184 40
10:00:47 3/7/2014 3 7 2014 10 907 521875 4818871 187 40
22:00:48 3/9/2012 3 9 2012 22 666 523095 4818875 184 40
2:00:23 12/15/2011 12 15 2011 2 659 525043 4818882 79 40
18:00:56 12/26/2008 12 26 2008 18 633 523958 4818878 182 40
8:00:24 3/19/2014 3 19 2014 8 918 522477 4818873 185 40
16:00:59 1/12/2013 1 12 2013 16 675 524142 4818879 123 39
2:01:01 3/29/2013 3 29 2013 2 671 521873 4818871 187 40
6:00:48 3/31/2012 3 31 2012 6 670 525964 4818885 80 40
8:00:41 2/17/2011 2 17 2011 8 639 524043 4818878 123 39
2:00:43 1/4/2009 1 4 2009 2 633 523192 4818875 184 40
18:01:11 4/20/2012 4 20 2012 18 670 525002 4818882 79 40
4:01:21 2/14/2013 2 14 2013 4 675 523566 4818877 183 40
14:00:38 4/11/2013 4 11 2013 14 677 521730 4818871 187 40
10:00:48 12/24/2009 12 24 2009 10 643 521888 4818871 187 40
10:00:53 12/24/2009 12 24 2009 10 633 521851 4818871 187 40
8:00:55 1/28/2010 1 28 2010 8 633 523430 4818876 183 40
12:00:53 12/24/2009 12 24 2009 12 633 521846 4818871 187 40
10:00:47 4/9/2009 4 9 2009 10 635 522230 4818872 186 40
16:00:48 2/23/2010 2 23 2010 16 638 525612 4818885 81 40
18:01:30 3/15/2010 3 15 2010 18 640 522183 4818872 186 40
6:00:54 1/20/2013 1 20 2013 6 665 523067 4818875 184 40
10:00:41 2/2/2009 2 2 2009 10 637 524456 4818880 78 40
12:00:20 12/27/2008 12 27 2008 12 635 523904 4818878 182 40
6:00:15 11/25/2009 11 25 2009 6 642 525064 4818883 79 40
18:00:48 3/26/2011 3 26 2011 18 662 525076 4818883 79 40
12:00:51 2/15/2014 2 15 2014 12 908 526302 4818887 77 40
4:00:48 1/5/2014 1 5 2014 4 908 523139 4818876 184 40
6:00:44 2/17/2011 2 17 2011 6 639 524038 4818879 123 39
8:00:41 3/11/2014 3 11 2014 8 907 521939 4818872 187 40



18:00:47 2/16/2011 2 16 2011 18 646 524140 4818880 123 39
4:00:53 3/12/2014 3 12 2014 4 679 521575 4818871 188 40
16:00:53 1/14/2011 1 14 2011 16 650 522544 4818874 185 40
18:00:14 12/31/2009 12 31 2009 18 633 523307 4818877 183 40
10:00:42 12/30/2012 12 30 2012 10 675 523988 4818879 182 40
2:01:10 4/13/2014 4 13 2014 2 909 525236 4818884 81 40
14:00:44 4/1/2011 4 1 2011 14 658 521859 4818872 187 40
10:00:47 2/5/2009 2 5 2009 10 637 525002 4818883 79 40
4:00:54 1/20/2013 1 20 2013 4 665 523071 4818876 184 40
8:00:21 1/5/2014 1 5 2014 8 911 525424 4818885 81 40
0:00:20 4/11/2008 4 11 2008 0 631 521571 4818871 188 40
16:00:55 12/4/2010 12 4 2010 16 638 521379 4818871 188 40
6:00:18 3/21/2010 3 21 2010 6 656 521474 4818871 188 40
18:00:54 11/30/2010 11 30 2010 18 638 521069 4818870 189 40
12:00:54 1/28/2012 1 28 2012 12 663 523159 4818877 184 40
6:01:12 2/28/2010 2 28 2010 6 646 524876 4818883 79 40
16:00:48 1/21/2011 1 21 2011 16 642 523943 4818880 182 40
8:00:48 12/23/2009 12 23 2009 8 644 522340 4818874 186 40
2:00:42 12/10/2011 12 10 2011 2 659 524633 4818882 78 40
14:00:55 1/28/2009 1 28 2009 14 637 524712 4818883 78 40
8:00:35 3/26/2010 3 26 2010 8 646 524432 4818882 78 40
18:00:49 1/12/2011 1 12 2011 18 642 525023 4818884 79 40
4:00:54 1/4/2013 1 4 2013 4 665 523070 4818877 184 40
12:00:48 3/17/2008 3 17 2008 12 632 524135 4818881 123 39
22:01:00 4/10/2014 4 10 2014 22 907 525324 4818885 81 40
10:00:43 12/27/2008 12 27 2008 10 635 523904 4818880 182 40
8:00:43 1/18/2013 1 18 2013 8 680 521288 4818871 188 40
6:00:55 2/28/2010 2 28 2010 6 638 524872 4818883 79 40
2:00:44 12/19/2012 12 19 2012 2 677 523944 4818880 182 40
18:00:40 3/26/2014 3 26 2014 18 679 521371 4818871 188 40
10:00:41 4/26/2014 4 26 2014 10 909 521873 4818873 187 40
6:00:23 1/28/2010 1 28 2010 6 633 523430 4818878 183 40
12:00:41 3/23/2010 3 23 2010 12 638 521786 4818873 187 40
12:00:56 2/12/2010 2 12 2010 12 640 524298 4818882 123 39
22:00:53 1/12/2011 1 12 2011 22 642 525026 4818884 79 40
18:00:20 3/24/2009 3 24 2009 18 635 521151 4818871 189 40
18:00:41 11/27/2010 11 27 2010 18 654 521374 4818872 188 40
8:00:45 1/4/2013 1 4 2013 8 665 523060 4818877 184 40
6:00:48 3/25/2010 3 25 2010 6 647 521609 4818873 187 40
10:00:48 1/23/2012 1 23 2012 10 663 524039 4818881 123 39
10:00:54 1/27/2010 1 27 2010 10 633 523875 4818880 182 40
16:00:48 2/21/2014 2 21 2014 16 918 523633 4818880 182 40
16:00:56 11/27/2010 11 27 2010 16 654 521373 4818872 188 40
22:00:57 12/12/2012 12 12 2012 22 677 524578 4818883 78 40
16:00:24 12/25/2013 12 25 2013 16 908 521515 4818873 188 40
16:00:43 4/15/2009 4 15 2009 16 642 523139 4818878 184 40
18:00:43 5/7/2010 5 7 2010 18 640 521397 4818873 188 40
10:00:56 4/17/2011 4 17 2011 10 801 522162 4818875 186 40
0:00:56 3/23/2010 3 23 2010 0 801 521911 4818874 187 40
22:00:47 3/22/2010 3 22 2010 22 801 521914 4818874 187 40
20:00:55 2/14/2013 2 14 2013 20 663 522815 4818877 184 40
14:00:26 2/5/2009 2 5 2009 14 637 524882 4818885 79 40
0:00:48 1/18/2014 1 18 2014 0 909 524037 4818882 123 39
10:00:55 2/13/2010 2 13 2010 10 640 524184 4818882 123 39



18:00:48 1/3/2009 1 3 2009 18 637 524492 4818883 78 40
18:00:38 1/12/2009 1 12 2009 18 635 523107 4818879 184 40
14:00:53 1/10/2013 1 10 2013 14 675 523876 4818881 182 40
20:01:00 1/16/2014 1 16 2014 20 907 523944 4818882 182 40
14:00:33 2/25/2010 2 25 2010 14 643 525254 4818886 81 40
8:00:56 12/15/2012 12 15 2012 8 675 527053 4818893 74 40
4:00:21 1/4/2009 1 4 2009 4 633 523071 4818879 184 40
18:00:54 2/27/2010 2 27 2010 18 638 524882 4818885 79 40
8:00:16 4/8/2014 4 8 2014 8 917 521950 4818875 187 40
10:00:47 12/23/2009 12 23 2009 10 640 523740 4818881 182 40
10:00:53 1/27/2010 1 27 2010 10 643 524483 4818884 78 40
10:01:11 12/31/2012 12 31 2012 10 675 523985 4818882 182 40
22:00:47 4/1/2011 4 1 2011 22 658 521835 4818875 187 40
18:00:43 2/27/2013 2 27 2013 18 663 523516 4818881 183 40
16:00:54 12/24/2012 12 24 2012 16 675 524059 4818882 123 39
4:00:42 4/21/2011 4 21 2011 4 666 525907 4818889 80 40
16:00:20 1/28/2009 1 28 2009 16 637 524982 4818886 79 40
14:00:47 2/25/2010 2 25 2010 14 638 525287 4818887 81 40
14:00:24 1/21/2011 1 21 2011 14 801 523945 4818882 182 40
12:00:48 1/12/2013 1 12 2013 12 679 523873 4818882 182 40
8:00:20 1/4/2009 1 4 2009 8 634 523749 4818882 182 40
18:00:45 1/4/2013 1 4 2013 18 680 520936 4818872 189 40
4:00:52 1/5/2014 1 5 2014 4 911 525337 4818888 81 40
6:00:49 1/4/2009 1 4 2009 6 633 523075 4818880 184 40
22:00:47 2/23/2014 2 23 2014 22 918 523917 4818882 182 40
18:00:44 2/27/2010 2 27 2010 18 646 524891 4818886 79 40
2:00:37 1/9/2010 1 9 2010 2 641 520871 4818873 189 40
12:00:54 12/30/2012 12 30 2012 12 675 523981 4818883 182 40
16:00:54 4/26/2010 4 26 2010 16 646 521670 4818875 187 40
18:00:56 1/11/2014 1 11 2014 18 679 524507 4818885 78 40
6:00:56 11/24/2010 11 24 2010 6 642 525526 4818889 81 40
22:00:42 12/26/2009 12 26 2009 22 639 521699 4818876 187 40
2:00:53 4/19/2014 4 19 2014 2 913 524050 4818884 123 39
2:00:19 1/17/2014 1 17 2014 2 907 523918 4818883 182 40
12:00:55 3/1/2013 3 1 2013 12 677 522341 4818878 186 40
14:00:20 3/25/2010 3 25 2010 14 657 521418 4818875 188 40
12:00:53 12/23/2009 12 23 2009 12 640 523735 4818883 182 40
12:00:54 1/20/2013 1 20 2013 12 663 523956 4818884 182 40
22:00:54 1/13/2014 1 13 2014 22 909 523068 4818881 184 40
14:00:12 12/24/2009 12 24 2009 14 633 521851 4818877 187 40
8:00:50 2/2/2013 2 2 2013 8 663 523880 4818884 182 40
6:00:24 1/16/2014 1 16 2014 6 909 523965 4818884 182 40
16:00:48 1/28/2014 1 28 2014 16 909 521533 4818876 188 40
22:00:47 12/19/2012 12 19 2012 22 677 523345 4818882 183 40
12:00:43 4/26/2008 4 26 2008 12 631 521465 4818876 188 40
2:00:55 12/26/2009 12 26 2009 2 647 521530 4818876 188 40
2:00:53 12/20/2012 12 20 2012 2 677 523344 4818882 183 40
0:00:48 4/2/2011 4 2 2011 0 658 521873 4818877 187 40
8:00:43 12/31/2009 12 31 2009 8 638 524190 4818885 123 39
12:01:54 11/25/2013 11 25 2013 12 914 521593 4818877 188 40
18:00:47 1/26/2010 1 26 2010 18 633 523865 4818884 182 40
10:00:48 1/28/2012 1 28 2012 10 663 523158 4818882 184 40
2:00:53 4/21/2011 4 21 2011 2 666 525903 4818892 80 40
6:00:54 3/24/2010 3 24 2010 6 638 521789 4818877 187 40



4:00:53 3/24/2010 3 24 2010 4 638 521792 4818878 187 40
6:00:55 1/5/2014 1 5 2014 6 911 525343 4818890 81 40
8:00:52 12/8/2010 12 8 2010 8 650 524000 4818885 182 40
8:00:43 1/2/2014 1 2 2014 8 908 523305 4818883 183 40
8:00:52 4/19/2014 4 19 2014 8 907 523893 4818885 182 40
4:00:41 2/21/2010 2 21 2010 4 639 525236 4818890 81 40
4:00:56 12/24/2010 12 24 2010 4 801 523115 4818882 184 40
4:00:50 3/4/2013 3 4 2013 4 671 523947 4818885 182 40
6:00:54 3/12/2014 3 12 2014 6 679 521576 4818877 188 40
14:00:50 3/16/2009 3 16 2009 14 645 523506 4818884 183 40
22:00:44 1/30/2014 1 30 2014 22 908 523026 4818882 184 40
22:01:12 2/2/2010 2 2 2010 22 643 525090 4818890 79 40
12:00:56 12/28/2013 12 28 2013 12 679 521953 4818879 187 40
18:00:41 12/24/2010 12 24 2010 18 650 523533 4818884 183 40
8:00:42 3/27/2011 3 27 2011 8 667 524319 4818887 123 39
6:00:55 4/21/2011 4 21 2011 6 666 525901 4818893 80 40
0:00:48 12/18/2008 12 18 2008 0 632 524172 4818887 123 39
6:00:43 1/4/2009 1 4 2009 6 634 523741 4818885 182 40
10:00:44 1/4/2013 1 4 2013 10 663 523930 4818886 182 40
2:00:48 12/20/2010 12 20 2010 2 642 524063 4818886 123 39
8:00:48 12/7/2010 12 7 2010 8 654 523223 4818883 183 40
8:00:47 1/16/2014 1 16 2014 8 909 523973 4818886 182 40
18:00:45 12/25/2009 12 25 2009 18 639 521436 4818878 188 40
12:00:24 2/11/2010 2 11 2010 12 647 523461 4818884 183 40
16:00:34 4/1/2011 4 1 2011 16 658 521829 4818879 187 40
8:00:21 1/4/2009 1 4 2009 8 633 523077 4818883 184 40
6:00:41 12/26/2010 12 26 2010 6 646 522876 4818882 184 40
22:00:54 3/12/2009 3 12 2009 22 644 523275 4818884 183 40
0:00:48 4/10/2012 4 10 2012 0 678 524590 4818888 78 40
0:00:53 2/15/2013 2 15 2013 0 663 522814 4818882 184 40
18:00:42 3/29/2011 3 29 2011 18 660 525561 4818892 81 40
10:00:54 2/15/2014 2 15 2014 10 908 525856 4818893 80 40
18:01:14 3/12/2010 3 12 2010 18 643 526589 4818896 76 40
16:00:53 4/23/2013 4 23 2013 16 677 521660 4818879 187 40
4:00:48 12/20/2010 12 20 2010 4 642 524068 4818887 123 39
2:00:48 1/30/2009 1 30 2009 2 637 524685 4818889 78 40
14:00:48 1/3/2010 1 3 2010 14 641 523885 4818886 182 40
16:00:44 4/23/2012 4 23 2012 16 672 521953 4818880 187 40
8:00:53 12/16/2008 12 16 2008 8 634 523563 4818886 183 40
22:00:35 2/20/2014 2 20 2014 22 907 522995 4818884 184 40
2:00:48 1/10/2011 1 10 2011 2 642 523869 4818887 182 40
6:01:02 1/31/2010 1 31 2010 6 640 523369 4818885 183 40
10:00:33 1/13/2012 1 13 2012 10 665 526159 4818895 77 40
18:00:36 1/5/2014 1 5 2014 18 911 525423 4818893 81 40
18:01:18 2/2/2011 2 2 2011 18 655 523125 4818884 184 40
14:00:42 12/24/2009 12 24 2009 14 641 521861 4818880 187 40
8:00:54 4/21/2012 4 21 2012 8 672 521381 4818879 188 40
16:00:43 4/21/2008 4 21 2008 16 631 525146 4818892 79 40
16:00:54 3/19/2013 3 19 2013 16 677 521752 4818880 187 40
4:00:41 3/31/2012 3 31 2012 4 670 525965 4818895 80 40
16:00:54 3/18/2010 3 18 2010 16 657 521396 4818879 188 40
0:00:12 3/13/2009 3 13 2009 0 644 523304 4818885 183 40
12:01:16 2/10/2013 2 10 2013 12 675 525730 4818894 80 40
10:00:56 1/1/2010 1 1 2010 10 643 524175 4818889 123 39



16:00:55 2/22/2010 2 22 2010 16 643 525552 4818894 81 40
14:00:42 3/10/2011 3 10 2011 14 653 522866 4818884 184 40
18:00:55 12/7/2011 12 7 2011 18 801 522793 4818884 185 40
22:00:27 4/9/2008 4 9 2008 22 632 521344 4818879 188 40
8:00:30 4/12/2009 4 12 2009 8 633 524275 4818889 123 39
6:00:45 12/20/2010 12 20 2010 6 642 524065 4818888 123 39
0:00:54 12/22/2009 12 22 2009 0 639 521435 4818880 188 40
14:00:42 1/4/2013 1 4 2013 14 675 524470 4818890 78 40
14:00:41 1/11/2012 1 11 2012 14 658 523961 4818888 182 40
22:00:39 2/14/2013 2 14 2013 22 663 522817 4818884 184 40
10:00:50 2/11/2010 2 11 2010 10 647 523461 4818887 183 40
4:00:55 1/10/2011 1 10 2011 4 642 523868 4818888 182 40
6:00:55 2/9/2011 2 9 2011 6 642 523959 4818888 182 40
2:00:50 3/21/2010 3 21 2010 2 638 521385 4818880 188 40
4:01:42 3/13/2009 3 13 2009 4 644 523284 4818886 183 40
22:00:32 3/13/2009 3 13 2009 22 644 523279 4818886 183 40
4:00:09 4/5/2012 4 5 2012 4 681 521074 4818879 189 40
22:00:48 4/14/2014 4 14 2014 22 908 525355 4818894 81 40
10:01:22 4/26/2011 4 26 2011 10 668 525570 4818895 81 40
4:00:44 4/1/2009 4 1 2009 4 645 523301 4818886 183 40
18:00:54 3/22/2009 3 22 2009 18 638 524161 4818889 123 39
8:00:54 2/9/2011 2 9 2011 8 642 523961 4818889 182 40
0:00:26 12/15/2011 12 15 2011 0 659 525024 4818893 79 40
4:00:54 1/14/2011 1 14 2011 4 639 523633 4818888 182 40
12:00:50 1/17/2013 1 17 2013 12 680 521622 4818881 187 40
12:00:55 12/29/2012 12 29 2012 12 675 524066 4818889 123 39
0:00:41 1/4/2010 1 4 2010 0 633 524936 4818893 79 40
6:02:14 12/18/2008 12 18 2008 6 635 524179 4818890 123 39
14:00:54 12/23/2009 12 23 2009 14 633 521805 4818882 187 40
20:01:23 1/13/2014 1 13 2014 20 909 523066 4818886 184 40
18:00:47 4/11/2011 4 11 2011 18 658 521908 4818882 187 40
14:00:50 2/7/2013 2 7 2013 14 679 524068 4818890 123 39
2:01:12 4/26/2013 4 26 2013 2 677 521062 4818880 189 40
16:00:37 12/31/2010 12 31 2010 16 639 522906 4818886 184 40
4:00:50 2/15/2013 2 15 2013 4 679 522858 4818886 184 40
2:00:42 1/4/2010 1 4 2010 2 633 524953 4818893 79 40
16:00:48 12/19/2012 12 19 2012 16 670 524275 4818891 123 39
12:00:42 2/12/2010 2 12 2010 12 633 524275 4818891 123 39
4:00:47 12/9/2012 12 9 2012 4 677 524640 4818892 78 40
14:00:49 12/29/2012 12 29 2012 14 675 524066 4818890 123 39
18:00:41 1/22/2012 1 22 2012 18 666 523360 4818888 183 40
18:00:51 3/6/2010 3 6 2010 18 643 524604 4818892 78 40
10:00:48 12/29/2012 12 29 2012 10 675 524066 4818890 123 39
10:01:12 1/17/2013 1 17 2013 10 680 521622 4818882 187 40
16:00:23 4/11/2009 4 11 2009 16 637 526212 4818898 77 40
10:00:48 3/26/2010 3 26 2010 10 656 524237 4818891 123 39
12:00:53 3/23/2010 3 23 2010 12 647 521478 4818882 188 40
2:00:47 1/13/2009 1 13 2009 2 635 523076 4818887 184 40
12:00:42 4/5/2012 4 5 2012 12 658 521714 4818883 187 40
18:00:50 1/21/2009 1 21 2009 18 633 521252 4818881 188 40
12:00:52 2/2/2011 2 2 2011 12 654 521878 4818883 187 40
6:00:32 2/21/2014 2 21 2014 6 907 523441 4818889 183 40
16:01:12 1/12/2011 1 12 2011 16 638 522075 4818884 186 40
0:00:23 2/10/2011 2 10 2011 0 642 523075 4818888 184 40



8:00:53 12/29/2013 12 29 2013 8 908 521880 4818884 187 40
6:00:53 3/13/2009 3 13 2009 6 644 523273 4818888 183 40
4:00:53 12/14/2012 12 14 2012 4 680 523530 4818889 183 40
8:00:49 2/24/2010 2 24 2010 8 646 523929 4818891 182 40
8:00:53 4/7/2009 4 7 2009 8 633 521852 4818884 187 40
2:00:21 1/14/2011 1 14 2011 2 639 523629 4818890 182 40
18:00:42 4/13/2010 4 13 2010 18 644 524840 4818894 79 40
10:00:54 3/14/2009 3 14 2009 10 639 521711 4818883 187 40
14:00:23 3/7/2014 3 7 2014 14 679 522020 4818884 186 40
10:00:54 3/29/2012 3 29 2012 10 658 522300 4818885 186 40
20:00:53 1/30/2014 1 30 2014 20 908 523037 4818888 184 40
4:00:50 1/16/2009 1 16 2009 4 632 523077 4818888 184 40
8:00:48 12/24/2010 12 24 2010 8 801 523153 4818888 184 40
16:00:41 1/21/2012 1 21 2012 16 663 523218 4818889 183 40
6:00:42 3/15/2009 3 15 2009 6 644 522953 4818888 184 40
2:00:48 11/30/2009 11 30 2009 2 638 521710 4818884 187 40
0:00:47 1/29/2014 1 29 2014 0 909 521302 4818883 188 40
6:00:42 3/31/2012 3 31 2012 6 675 525901 4818899 80 40
8:00:55 2/27/2014 2 27 2014 8 907 525663 4818898 80 40
22:00:57 4/9/2012 4 9 2012 22 678 524577 4818894 78 40
0:01:24 4/1/2014 4 1 2014 0 913 522130 4818886 186 40
14:00:43 3/4/2012 3 4 2012 14 666 523546 4818890 183 40
2:01:12 12/28/2009 12 28 2009 2 640 521563 4818884 188 40
8:00:53 3/6/2010 3 6 2010 8 640 524633 4818895 78 40
2:00:47 3/13/2009 3 13 2009 2 644 523281 4818890 183 40
14:00:53 1/12/2011 1 12 2011 14 638 522106 4818886 186 40
16:00:53 2/15/2011 2 15 2011 16 646 525842 4818899 80 40
16:00:42 3/31/2012 3 31 2012 16 671 522070 4818886 186 40
18:00:27 12/24/2009 12 24 2009 18 644 523347 4818890 183 40
18:00:54 3/12/2009 3 12 2009 18 644 523276 4818890 183 40
6:00:41 12/24/2010 12 24 2010 6 801 523151 4818890 184 40
22:00:55 1/3/2010 1 3 2010 22 639 524667 4818895 78 40
16:00:47 4/22/2013 4 22 2013 16 677 521946 4818886 187 40
10:00:55 1/25/2010 1 25 2010 10 643 523429 4818891 183 40
8:01:16 12/18/2008 12 18 2008 8 635 524179 4818893 123 39
10:00:56 1/20/2013 1 20 2013 10 663 523918 4818892 182 40
18:00:54 3/22/2008 3 22 2008 18 633 523376 4818891 183 40
2:00:30 3/26/2013 3 26 2013 2 679 525071 4818897 79 40
16:00:41 3/31/2014 3 31 2014 16 909 521377 4818884 188 40
8:00:55 3/27/2011 3 27 2011 8 662 524295 4818894 123 39
22:00:49 2/9/2011 2 9 2011 22 642 523072 4818890 184 40
8:00:50 11/25/2013 11 25 2013 8 914 522176 4818887 186 40
2:00:14 1/16/2009 1 16 2009 2 632 523077 4818890 184 40
6:00:53 12/29/2013 12 29 2013 6 907 521880 4818886 187 40
8:01:06 2/28/2013 2 28 2013 8 666 523767 4818892 182 40
4:00:47 3/24/2008 3 24 2008 4 634 522841 4818889 184 40
14:00:53 11/24/2013 11 24 2013 14 914 521132 4818884 189 40
8:00:48 3/19/2014 3 19 2014 8 908 522496 4818888 185 40
8:00:45 12/20/2010 12 20 2010 8 642 524063 4818894 123 39
8:00:39 1/4/2010 1 4 2010 8 633 524549 4818895 78 40
14:00:44 2/11/2010 2 11 2010 14 647 523465 4818892 183 40
16:00:23 1/13/2013 1 13 2013 16 663 521315 4818885 188 40
6:00:41 2/15/2013 2 15 2013 6 679 522849 4818890 184 40
16:00:56 1/15/2011 1 15 2011 16 801 523370 4818892 183 40



18:00:54 3/29/2009 3 29 2009 18 644 523581 4818892 183 40
12:00:24 12/26/2010 12 26 2010 12 638 523593 4818893 183 40
10:00:42 3/7/2014 3 7 2014 10 917 521991 4818887 187 40
14:00:48 4/13/2010 4 13 2010 14 654 522601 4818889 185 40
18:00:17 3/23/2008 3 23 2008 18 632 522765 4818890 185 40
22:00:26 3/23/2008 3 23 2008 22 634 522841 4818890 184 40
20:00:54 2/11/2013 2 11 2013 20 680 523104 4818891 184 40
2:00:54 3/13/2014 3 13 2014 2 917 526401 4818903 77 40
6:00:47 2/27/2011 2 27 2011 6 646 523964 4818894 182 40
20:00:36 4/18/2014 4 18 2014 20 917 524915 4818897 79 40
22:00:28 3/12/2009 3 12 2009 22 642 523088 4818891 184 40
6:00:54 2/25/2014 2 25 2014 6 918 524527 4818896 78 40
2:00:52 3/2/2010 3 2 2010 2 639 522356 4818889 186 40
2:00:53 2/10/2011 2 10 2011 2 642 523071 4818891 184 40
10:01:24 1/24/2013 1 24 2013 10 679 522365 4818889 186 40
16:00:26 3/23/2013 3 23 2013 16 677 521510 4818886 188 40
12:00:54 1/4/2013 1 4 2013 12 675 524361 4818896 123 39
18:00:36 1/14/2009 1 14 2009 18 632 522860 4818891 184 40
8:00:53 3/4/2010 3 4 2010 8 643 524526 4818897 78 40
12:00:41 3/18/2008 3 18 2008 12 635 523861 4818894 182 40
16:00:53 2/25/2010 2 25 2010 16 643 525282 4818900 81 40
10:00:53 12/24/2009 12 24 2009 10 639 522019 4818888 186 40
4:00:48 1/22/2009 1 22 2009 4 633 520828 4818884 189 40
2:01:45 1/15/2009 1 15 2009 2 635 522709 4818890 185 40
18:00:53 3/5/2013 3 5 2013 18 677 521495 4818886 188 40
12:00:53 2/5/2011 2 5 2011 12 639 525521 4818901 81 40
0:00:31 2/3/2011 2 3 2011 0 654 523094 4818892 184 40
18:00:42 12/3/2011 12 3 2011 18 801 526243 4818903 77 40
22:00:48 4/15/2011 4 15 2011 22 641 520925 4818885 189 40
8:00:26 12/27/2008 12 27 2008 8 637 524047 4818895 123 39
0:00:42 3/25/2013 3 25 2013 0 658 524524 4818897 78 40
12:00:19 3/22/2012 3 22 2012 12 671 521976 4818888 187 40
0:00:54 2/22/2011 2 22 2011 0 642 523140 4818892 184 40
16:00:53 1/1/2013 1 1 2013 16 663 522552 4818890 185 40
22:00:44 4/29/2011 4 29 2011 22 666 525940 4818903 80 40
18:00:36 1/23/2014 1 23 2014 18 907 523914 4818895 182 40
12:00:44 3/1/2013 3 1 2013 12 671 522352 4818890 186 40
0:00:53 3/24/2008 3 24 2008 0 634 522841 4818891 184 40
18:00:47 1/13/2011 1 13 2011 18 639 523632 4818894 182 40
18:00:24 3/23/2008 3 23 2008 18 634 522869 4818891 184 40
14:00:23 4/14/2011 4 14 2011 14 661 521646 4818887 187 40
4:01:17 1/8/2014 1 8 2014 4 909 525271 4818900 81 40
4:00:35 12/27/2008 12 27 2008 4 637 524043 4818896 123 39
22:00:26 2/2/2011 2 2 2011 22 654 523088 4818892 184 40
0:00:47 12/28/2009 12 28 2009 0 640 521563 4818887 188 40
6:00:54 3/24/2008 3 24 2008 6 634 522842 4818892 184 40
18:00:54 3/19/2011 3 19 2011 18 650 523656 4818894 182 40
0:00:50 1/14/2011 1 14 2011 0 639 523620 4818894 182 40
4:00:55 1/17/2014 1 17 2014 4 907 523900 4818895 182 40
16:00:53 3/31/2009 3 31 2009 16 648 523651 4818895 182 40
16:00:18 4/9/2009 4 9 2009 16 635 522181 4818890 186 40
16:01:24 12/29/2012 12 29 2012 16 675 524118 4818896 123 39
18:00:53 12/4/2010 12 4 2010 18 647 523446 4818894 183 40
6:00:47 3/3/2010 3 3 2010 6 642 523305 4818894 183 40



6:00:53 1/8/2014 1 8 2014 6 909 525321 4818901 81 40
12:00:14 4/30/2009 4 30 2009 12 640 522090 4818890 186 40
18:00:50 4/12/2011 4 12 2011 18 658 522328 4818891 186 40
18:00:54 3/7/2012 3 7 2012 18 666 522752 4818892 185 40
14:00:56 2/5/2011 2 5 2011 14 639 525523 4818902 81 40
22:00:29 1/21/2009 1 21 2009 22 633 521258 4818887 188 40
16:00:30 3/6/2012 3 6 2012 16 666 523294 4818894 183 40
0:00:38 1/8/2014 1 8 2014 0 679 523235 4818894 183 40
22:00:36 3/20/2009 3 20 2009 22 635 521625 4818888 187 40
12:00:55 3/7/2014 3 7 2014 12 917 521953 4818889 187 40
10:01:07 4/20/2014 4 20 2014 10 916 522171 4818890 186 40
6:00:11 1/13/2009 1 13 2009 6 635 523061 4818893 184 40
8:00:42 12/23/2009 12 23 2009 8 633 521676 4818889 187 40
20:00:48 2/12/2013 2 12 2013 20 675 523284 4818894 183 40
10:00:43 5/8/2009 5 8 2009 10 640 521502 4818888 188 40
0:01:11 3/7/2014 3 7 2014 0 918 523315 4818894 183 40
16:00:50 2/22/2013 2 22 2013 16 666 523876 4818896 182 40
0:00:53 12/13/2010 12 13 2010 0 642 521965 4818890 187 40
6:00:42 3/13/2009 3 13 2009 6 642 523075 4818894 184 40
16:01:10 2/4/2011 2 4 2011 16 642 525557 4818903 81 40
16:00:42 12/29/2012 12 29 2012 16 658 523079 4818894 184 40
8:00:48 2/11/2012 2 11 2012 8 665 525099 4818901 79 40
16:00:28 3/30/2008 3 30 2008 16 635 522388 4818892 186 40
16:00:42 2/14/2010 2 14 2010 16 639 524677 4818900 78 40
0:00:57 1/13/2009 1 13 2009 0 635 523074 4818894 184 40
18:00:54 2/13/2013 2 13 2013 18 679 523196 4818895 184 40
6:00:43 12/27/2008 12 27 2008 6 637 524044 4818898 123 39
22:00:48 2/14/2013 2 14 2013 22 675 523078 4818894 184 40
4:00:48 2/3/2011 2 3 2011 4 654 523086 4818894 184 40
4:00:54 2/26/2014 2 26 2014 4 918 525754 4818904 80 40
10:00:34 1/30/2009 1 30 2009 10 633 524212 4818898 123 39
22:00:12 4/11/2009 4 11 2009 22 639 526431 4818907 76 40
2:00:42 3/24/2008 3 24 2008 2 634 522839 4818894 184 40
10:00:54 12/18/2010 12 18 2010 10 639 527126 4818910 74 40
2:00:54 3/25/2010 3 25 2010 2 643 520899 4818887 189 40
8:00:46 1/13/2009 1 13 2009 8 635 523082 4818895 184 40
0:00:53 3/13/2009 3 13 2009 0 642 523088 4818895 184 40
8:00:47 2/27/2011 2 27 2011 8 642 524069 4818898 123 39
4:00:55 4/8/2014 4 8 2014 4 907 524701 4818901 78 40
18:00:56 3/14/2009 3 14 2009 18 640 523177 4818895 184 40
22:00:54 12/22/2009 12 22 2009 22 644 522756 4818894 185 40
8:00:50 12/15/2011 12 15 2011 8 659 524067 4818899 123 39
10:00:44 4/29/2011 4 29 2011 10 666 524373 4818900 123 39
12:00:57 2/9/2010 2 9 2010 12 640 522398 4818893 186 40
0:00:56 2/26/2014 2 26 2014 0 918 525749 4818905 80 40
2:00:54 2/26/2014 2 26 2014 2 918 525754 4818905 80 40
2:00:19 1/22/2009 1 22 2009 2 633 521193 4818889 189 40
6:00:48 4/8/2014 4 8 2014 6 907 524699 4818901 78 40
0:00:56 3/21/2009 3 21 2009 0 646 521608 4818890 187 40
6:00:47 1/10/2011 1 10 2011 6 642 523828 4818898 182 40
18:00:26 4/22/2010 4 22 2010 18 646 525430 4818904 81 40
16:00:16 1/6/2012 1 6 2012 16 658 521724 4818891 187 40
12:00:44 1/3/2010 1 3 2010 12 641 523884 4818898 182 40
6:00:23 12/8/2010 12 8 2010 6 650 524061 4818899 123 39



22:00:56 12/10/2010 12 10 2010 22 641 522843 4818895 184 40
6:00:43 3/24/2008 3 24 2008 6 637 523148 4818896 184 40
22:00:32 2/11/2013 2 11 2013 22 680 523104 4818896 184 40
0:00:48 1/15/2013 1 15 2013 0 671 522773 4818895 185 40
6:00:53 1/17/2014 1 17 2014 6 907 523901 4818899 182 40
4:00:53 11/24/2010 11 24 2010 4 642 525497 4818905 81 40
14:00:54 3/18/2014 3 18 2014 14 679 521071 4818889 189 40
6:00:26 11/17/2010 11 17 2010 6 655 522338 4818893 186 40
8:00:24 4/2/2012 4 2 2012 8 681 524119 4818900 123 39
18:00:31 1/19/2014 1 19 2014 18 909 523789 4818899 182 40
18:00:47 12/10/2010 12 10 2010 18 641 522842 4818895 184 40
0:00:50 12/6/2011 12 6 2011 0 650 525486 4818905 81 40
20:00:55 2/14/2013 2 14 2013 20 675 523083 4818896 184 40
10:00:42 2/25/2010 2 25 2010 10 646 525529 4818905 81 40
4:00:54 3/13/2009 3 13 2009 4 642 523086 4818896 184 40
0:00:35 1/13/2011 1 13 2011 0 641 522208 4818893 186 40
4:00:25 5/1/2011 5 1 2011 4 654 521919 4818893 187 40
4:00:48 12/29/2013 12 29 2013 4 679 522988 4818896 184 40
18:01:18 4/19/2012 4 19 2012 18 676 521454 4818891 188 40
2:00:54 2/3/2011 2 3 2011 2 654 523092 4818897 184 40
18:01:15 1/12/2011 1 12 2011 18 641 522202 4818894 186 40
4:00:53 4/29/2009 4 29 2009 4 645 526491 4818909 76 40
2:00:41 3/25/2013 3 25 2013 2 658 524517 4818902 78 40
8:00:47 2/13/2010 2 13 2010 8 646 524263 4818901 123 39
18:00:30 3/23/2014 3 23 2014 18 679 521079 4818890 189 40
0:00:55 2/10/2010 2 10 2010 0 638 522787 4818896 185 40
6:00:21 3/2/2013 3 2 2013 6 658 524660 4818902 78 40
6:00:47 2/3/2011 2 3 2011 6 654 523087 4818897 184 40
22:00:41 2/25/2014 2 25 2014 22 918 525749 4818907 80 40
12:00:23 12/30/2010 12 30 2010 12 801 524165 4818901 123 39
16:00:49 4/8/2009 4 8 2009 16 648 524123 4818901 123 39
22:00:26 11/30/2010 11 30 2010 22 653 523091 4818897 184 40
14:00:45 4/8/2014 4 8 2014 14 679 521843 4818893 187 40
2:00:35 3/13/2009 3 13 2009 2 642 523077 4818897 184 40
18:00:53 4/10/2011 4 10 2011 18 666 521420 4818892 188 40
22:00:42 4/8/2014 4 8 2014 22 913 525629 4818907 80 40
6:00:32 2/26/2014 2 26 2014 6 918 525763 4818907 80 40
18:00:55 3/13/2009 3 13 2009 18 644 523287 4818898 183 40
14:00:24 2/11/2009 2 11 2009 14 637 525313 4818905 81 40
6:00:48 2/2/2013 2 2 2013 6 663 523884 4818900 182 40
4:01:06 2/22/2013 2 22 2013 4 666 523093 4818898 184 40
14:01:18 4/30/2009 4 30 2009 14 640 522094 4818894 186 40
0:02:15 1/15/2009 1 15 2009 0 635 522709 4818896 185 40
16:00:26 3/20/2013 3 20 2013 16 663 522043 4818894 186 40
2:00:48 1/4/2013 1 4 2013 2 665 523086 4818898 184 40
16:00:53 12/26/2008 12 26 2008 16 637 524109 4818901 123 39
6:00:53 4/16/2011 4 16 2011 6 668 524995 4818905 79 40
8:00:42 3/18/2009 3 18 2009 8 640 521700 4818893 187 40
10:00:53 4/9/2013 4 9 2013 10 679 521889 4818894 187 40
12:00:42 12/22/2010 12 22 2010 12 646 522462 4818896 185 40
22:00:54 1/13/2009 1 13 2009 22 633 523116 4818898 184 40
20:00:54 2/20/2014 2 20 2014 20 907 522997 4818898 184 40
6:00:42 1/28/2010 1 28 2010 6 643 524956 4818905 79 40
0:00:56 3/31/2014 3 31 2014 0 913 523043 4818898 184 40



18:00:48 1/17/2014 1 17 2014 18 907 523610 4818900 183 40
18:00:41 3/16/2012 3 16 2012 18 663 522356 4818896 186 40
18:00:53 1/13/2009 1 13 2009 18 633 523114 4818898 184 40
14:00:41 2/9/2010 2 9 2010 14 640 522396 4818896 186 40
16:00:42 4/6/2011 4 6 2011 16 655 526152 4818910 77 40
10:01:17 1/21/2011 1 21 2011 10 650 524356 4818903 123 39
12:00:53 2/21/2013 2 21 2013 12 666 525454 4818907 81 40
16:00:48 3/31/2009 3 31 2009 16 642 523643 4818901 182 40
6:00:57 4/20/2014 4 20 2014 6 916 521084 4818892 189 40
6:00:55 3/26/2013 3 26 2013 6 679 525070 4818906 79 40
4:00:45 1/15/2013 1 15 2013 4 671 522782 4818898 185 40
14:00:25 1/30/2011 1 30 2011 14 650 523653 4818901 182 40
22:00:53 12/12/2010 12 12 2010 22 642 521845 4818895 187 40
18:00:47 2/9/2010 2 9 2010 18 638 522802 4818898 185 40
0:00:54 2/12/2013 2 12 2013 0 680 523088 4818899 184 40
8:00:54 4/20/2012 4 20 2012 8 658 524264 4818903 123 39
16:00:52 2/9/2010 2 9 2010 16 640 522396 4818897 186 40
2:00:48 4/2/2011 4 2 2011 2 669 522086 4818896 186 40
8:00:46 1/8/2014 1 8 2014 8 679 523242 4818900 183 40
0:00:54 3/10/2012 3 10 2012 0 663 523081 4818899 184 40
10:01:17 3/7/2014 3 7 2014 10 916 521962 4818896 187 40
6:00:42 1/15/2014 1 15 2014 6 909 523952 4818902 182 40
22:00:54 1/12/2009 1 12 2009 22 635 523101 4818900 184 40
16:00:48 4/8/2014 4 8 2014 16 679 521847 4818895 187 40
10:01:18 2/23/2010 2 23 2010 10 643 525992 4818910 80 40
0:00:56 12/26/2009 12 26 2009 0 640 521514 4818894 188 40
6:01:08 3/27/2013 3 27 2013 6 679 521593 4818895 188 40
14:00:53 3/8/2010 3 8 2010 14 646 521537 4818895 188 40
0:00:30 11/18/2010 11 18 2010 0 650 522362 4818897 186 40
18:01:42 2/2/2010 2 2 2010 18 643 525132 4818907 79 40
10:00:41 4/14/2011 4 14 2011 10 661 522023 4818896 186 40
6:00:23 12/15/2011 12 15 2011 6 659 524046 4818903 123 39
0:00:50 12/29/2012 12 29 2012 0 658 522232 4818897 186 40
14:00:24 4/23/2013 4 23 2013 14 677 521664 4818895 187 40
18:00:48 4/5/2011 4 5 2011 18 641 521447 4818894 188 40
20:00:54 1/18/2013 1 18 2013 20 671 523105 4818900 184 40
16:00:20 1/14/2009 1 14 2009 16 634 523928 4818903 182 40
10:00:53 12/28/2013 12 28 2013 10 679 521933 4818896 187 40
6:00:26 5/1/2011 5 1 2011 6 654 521911 4818896 187 40
22:00:47 2/10/2010 2 10 2010 22 633 523304 4818901 183 40
16:00:56 3/11/2014 3 11 2014 16 914 521665 4818895 187 40
2:00:47 1/15/2013 1 15 2013 2 671 522784 4818899 185 40
4:01:05 11/24/2011 11 24 2011 4 655 522072 4818897 186 40
18:00:47 4/7/2008 4 7 2008 18 637 523078 4818900 184 40
16:00:54 4/14/2011 4 14 2011 16 661 521641 4818895 187 40
14:00:42 3/7/2014 3 7 2014 14 917 521948 4818896 187 40
18:00:53 2/9/2011 2 9 2011 18 642 523081 4818900 184 40
14:00:20 1/14/2011 1 14 2011 14 646 521833 4818896 187 40
10:01:59 2/23/2010 2 23 2010 10 638 526077 4818911 77 40
12:00:36 3/1/2009 3 1 2009 12 637 523209 4818901 184 40
4:00:12 1/4/2009 1 4 2009 4 634 523768 4818903 182 40
22:00:48 3/9/2012 3 9 2012 22 663 523085 4818900 184 40
6:00:36 2/13/2013 2 13 2013 6 680 523071 4818900 184 40
14:00:53 12/26/2010 12 26 2010 14 638 523588 4818902 183 40



12:00:42 2/3/2010 2 3 2010 12 633 523563 4818902 183 40
18:00:53 4/7/2009 4 7 2009 18 648 525902 4818911 80 40
0:00:34 11/24/2011 11 24 2011 0 662 522181 4818898 186 40
14:00:54 2/23/2011 2 23 2011 14 647 522545 4818899 185 40
6:00:55 2/13/2010 2 13 2010 6 646 524265 4818905 123 39
14:00:10 3/18/2008 3 18 2008 14 637 523654 4818903 182 40
18:00:54 2/9/2011 2 9 2011 18 642 523143 4818901 184 40
0:00:54 1/25/2010 1 25 2010 0 642 525550 4818910 81 40
18:00:39 1/31/2011 1 31 2011 18 646 523844 4818904 182 40
6:00:49 1/15/2013 1 15 2013 6 671 522781 4818900 185 40
20:00:38 3/17/2014 3 17 2014 20 917 523420 4818902 183 40
18:00:48 4/2/2010 4 2 2010 18 646 525086 4818908 79 40
2:00:56 12/28/2013 12 28 2013 2 911 523104 4818901 184 40
22:00:49 3/2/2014 3 2 2014 22 918 523913 4818904 182 40
6:00:42 1/18/2014 1 18 2014 6 909 523941 4818904 182 40
0:00:27 12/27/2008 12 27 2008 0 637 524077 4818905 123 39
12:00:49 2/24/2010 2 24 2010 12 639 524357 4818906 123 39
14:00:20 11/28/2010 11 28 2010 14 801 521693 4818897 187 40
16:00:53 3/7/2014 3 7 2014 16 679 522015 4818898 186 40
8:01:11 1/15/2009 1 15 2009 8 635 522719 4818900 185 40
22:00:16 3/31/2014 3 31 2014 22 913 522126 4818898 186 40
20:00:55 1/15/2014 1 15 2014 20 909 524658 4818907 78 40
22:00:43 12/26/2008 12 26 2008 22 637 524099 4818905 123 39
18:00:53 4/15/2012 4 15 2012 18 671 523426 4818903 183 40
10:01:24 3/7/2014 3 7 2014 10 679 521917 4818898 187 40
10:00:53 4/7/2009 4 7 2009 10 646 522048 4818898 186 40
18:00:54 1/29/2010 1 29 2010 18 641 520808 4818894 189 40
14:00:56 4/11/2009 4 11 2009 14 639 525817 4818912 80 40
18:00:25 4/1/2011 4 1 2011 18 665 521523 4818897 188 40
0:00:42 1/4/2013 1 4 2013 0 665 523099 4818902 184 40
18:00:24 2/2/2011 2 2 2011 18 654 523085 4818902 184 40
6:01:09 1/25/2012 1 25 2012 6 663 522786 4818901 185 40
22:00:54 2/9/2010 2 9 2010 22 638 522797 4818901 185 40
8:00:31 12/27/2013 12 27 2013 8 914 520965 4818895 189 40
16:00:53 3/17/2010 3 17 2010 16 640 522218 4818899 186 40
22:00:41 2/21/2011 2 21 2011 22 642 523125 4818902 184 40
10:01:24 2/12/2010 2 12 2010 10 638 524336 4818907 123 39
0:00:30 2/28/2013 2 28 2013 0 671 522889 4818902 184 40
8:01:21 3/26/2014 3 26 2014 8 679 521855 4818898 187 40
18:00:53 3/8/2010 3 8 2010 18 647 526842 4818916 74 40
6:00:48 2/11/2012 2 11 2012 6 665 525080 4818910 79 40
18:01:16 3/29/2009 3 29 2009 18 645 523802 4818905 182 40
2:00:41 2/13/2013 2 13 2013 2 680 523067 4818902 184 40
16:00:48 3/7/2014 3 7 2014 16 907 521988 4818899 187 40
16:00:41 2/23/2011 2 23 2011 16 654 522469 4818900 185 40
8:00:48 3/15/2014 3 15 2014 8 907 521825 4818898 187 40
8:00:21 1/15/2013 1 15 2013 8 671 522785 4818902 185 40
22:00:55 4/2/2012 4 2 2012 22 665 521057 4818896 189 40
8:00:54 1/18/2014 1 18 2014 8 909 523944 4818906 182 40
16:00:26 2/21/2011 2 21 2011 16 639 523240 4818903 183 40
2:00:35 1/28/2013 1 28 2013 2 663 520823 4818895 189 40
4:00:53 2/13/2013 2 13 2013 4 680 523065 4818903 184 40
2:00:48 3/29/2008 3 29 2008 2 634 523803 4818905 182 40
12:00:50 2/3/2012 2 3 2012 12 663 524315 4818907 123 39



18:00:54 12/29/2012 12 29 2012 18 680 523852 4818906 182 40
4:01:00 11/30/2010 11 30 2010 4 638 521998 4818899 187 40
2:00:53 4/1/2014 4 1 2014 2 913 522092 4818900 186 40
18:00:48 4/1/2014 4 1 2014 18 917 521643 4818898 187 40
8:00:15 3/15/2010 3 15 2010 8 642 526135 4818914 77 40
12:00:43 4/3/2013 4 3 2013 12 658 524568 4818908 78 40
14:00:43 12/29/2012 12 29 2012 14 658 523092 4818903 184 40
4:00:47 2/9/2010 2 9 2010 4 633 525188 4818911 79 40
18:00:41 3/28/2011 3 28 2011 18 661 524849 4818909 79 40
18:00:42 4/11/2011 4 11 2011 18 659 521861 4818899 187 40
18:00:56 4/13/2009 4 13 2009 18 648 524439 4818908 78 40
6:00:54 3/24/2010 3 24 2010 6 647 521396 4818898 188 40
10:00:55 1/12/2011 1 12 2011 10 801 524598 4818909 78 40
14:00:23 4/14/2009 4 14 2009 14 641 523972 4818907 182 40
18:00:54 2/21/2009 2 21 2009 18 632 523274 4818904 183 40
8:01:41 4/26/2014 4 26 2014 8 908 522331 4818901 186 40
10:00:55 4/9/2014 4 9 2014 10 907 525934 4818914 80 40
14:00:53 4/1/2011 4 1 2011 14 665 521577 4818899 188 40
0:00:45 3/11/2014 3 11 2014 0 913 526546 4818916 76 40
22:00:16 3/22/2008 3 22 2008 22 633 523320 4818904 183 40
4:00:53 1/15/2014 1 15 2014 4 909 523948 4818907 182 40
18:00:49 4/4/2011 4 4 2011 18 666 525791 4818914 80 40
22:00:40 1/24/2014 1 24 2014 22 909 522925 4818903 184 40
18:00:53 3/20/2009 3 20 2009 18 640 523571 4818906 183 40
14:00:53 4/8/2009 4 8 2009 14 647 521968 4818900 187 40
8:00:49 3/16/2014 3 16 2014 8 679 522140 4818901 186 40
0:00:43 3/30/2008 3 30 2008 0 635 521276 4818898 188 40
0:00:49 3/3/2010 3 3 2010 0 642 523382 4818905 183 40
0:00:56 1/28/2013 1 28 2013 0 663 520826 4818897 189 40
18:00:48 2/22/2010 2 22 2010 18 647 525379 4818913 81 40
22:00:47 1/3/2009 1 3 2009 22 634 523843 4818907 182 40
0:00:54 1/22/2009 1 22 2009 0 633 521247 4818898 188 40
14:00:54 4/22/2013 4 22 2013 14 677 521961 4818901 187 40
10:00:56 3/4/2014 3 4 2014 10 679 522385 4818902 186 40
18:00:56 3/23/2011 3 23 2011 18 666 522912 4818904 184 40
18:00:48 4/15/2011 4 15 2011 18 661 521564 4818900 188 40
10:01:10 2/21/2013 2 21 2013 10 666 525590 4818914 81 40
12:00:47 1/28/2009 1 28 2009 12 637 524735 4818911 78 40
14:00:53 1/30/2011 1 30 2011 14 639 523590 4818906 183 40
2:00:54 12/22/2009 12 22 2009 2 639 521455 4818899 188 40
16:00:53 1/14/2013 1 14 2013 16 680 521997 4818901 187 40
12:00:42 2/22/2012 2 22 2012 12 658 522169 4818902 186 40
12:00:44 1/18/2014 1 18 2014 12 679 523555 4818907 183 40
0:00:54 12/30/2012 12 30 2012 0 680 523849 4818908 182 40
2:00:20 1/15/2014 1 15 2014 2 909 523945 4818908 182 40
10:00:54 12/23/2009 12 23 2009 10 633 521804 4818901 187 40
18:00:53 2/21/2014 2 21 2014 18 918 523708 4818907 182 40
18:00:20 3/29/2009 3 29 2009 18 648 523872 4818908 182 40
2:00:48 2/11/2012 2 11 2012 2 665 525286 4818913 81 40
22:00:53 4/25/2009 4 25 2009 22 634 521863 4818901 187 40
18:00:56 4/9/2012 4 9 2012 18 676 524730 4818911 78 40
4:00:53 3/25/2010 3 25 2010 4 643 520893 4818898 189 40
22:00:58 12/29/2012 12 29 2012 22 680 523848 4818908 182 40
6:00:53 12/9/2012 12 9 2012 6 677 524990 4818912 79 40



22:00:54 1/24/2010 1 24 2010 22 642 525551 4818914 81 40
16:00:43 4/25/2008 4 25 2008 16 633 522243 4818903 186 40
8:00:33 12/7/2008 12 7 2008 8 633 522548 4818904 185 40
12:00:57 2/15/2011 2 15 2011 12 655 522215 4818903 186 40
8:00:55 1/30/2010 1 30 2010 8 638 521515 4818901 188 40
2:00:42 1/18/2014 1 18 2014 2 909 523990 4818909 182 40
12:00:33 3/21/2010 3 21 2010 12 641 521077 4818899 189 40
18:00:41 3/26/2011 3 26 2011 18 661 525204 4818913 79 40
10:00:47 2/3/2010 2 3 2010 10 633 523558 4818907 183 40
16:00:43 3/14/2010 3 14 2010 16 640 521617 4818901 187 40
18:00:46 2/11/2013 2 11 2013 18 680 523162 4818906 184 40
10:00:54 1/12/2011 1 12 2011 10 655 524619 4818912 78 40
12:00:26 4/8/2014 4 8 2014 12 679 521774 4818902 187 40
4:00:52 3/22/2011 3 22 2011 4 664 525047 4818913 79 40
14:00:53 1/21/2011 1 21 2011 14 642 523927 4818909 182 40
14:00:48 4/25/2014 4 25 2014 14 917 522133 4818903 186 40
12:00:19 1/2/2011 1 2 2011 12 642 523721 4818909 182 40
2:00:39 2/3/2010 2 3 2010 2 638 523063 4818906 184 40
10:00:41 4/24/2014 4 24 2014 10 909 524285 4818911 123 39
12:00:41 4/8/2009 4 8 2009 12 647 521967 4818903 187 40
2:00:54 2/28/2013 2 28 2013 2 671 522896 4818906 184 40
18:00:49 2/21/2011 2 21 2011 18 642 523128 4818907 184 40
16:00:56 2/2/2011 2 2 2011 16 647 521855 4818903 187 40
14:00:55 2/14/2010 2 14 2010 14 639 524455 4818912 78 40
8:00:53 3/15/2010 3 15 2010 8 644 526148 4818918 77 40
4:00:34 12/28/2013 12 28 2013 4 911 523104 4818907 184 40
18:00:39 4/9/2011 4 9 2011 18 654 521413 4818901 188 40
2:00:36 3/26/2014 3 26 2014 2 679 521845 4818903 187 40
8:00:27 1/22/2011 1 22 2011 8 638 524278 4818911 123 39
10:00:24 12/17/2008 12 17 2008 10 637 523903 4818910 182 40
22:00:24 4/20/2009 4 20 2009 22 644 524627 4818913 78 40
4:00:47 2/28/2013 2 28 2013 4 671 522894 4818907 184 40
22:00:42 2/26/2010 2 26 2010 22 638 523318 4818908 183 40
8:00:53 1/14/2011 1 14 2011 8 801 523909 4818910 182 40
16:00:53 3/24/2013 3 24 2013 16 679 521505 4818902 188 40
6:00:53 2/28/2013 2 28 2013 6 671 522897 4818907 184 40
18:00:20 1/21/2009 1 21 2009 18 633 521268 4818902 188 40
17:33:56 5/4/2011 5 4 2011 17 660 521376 4818902 188 40
18:00:51 2/22/2011 2 22 2011 18 639 522943 4818907 184 40
20:00:53 1/24/2014 1 24 2014 20 909 522926 4818907 184 40
8:00:25 1/12/2012 1 12 2012 8 663 524560 4818913 78 40
6:00:53 11/30/2010 11 30 2010 6 643 525353 4818916 81 40
20:00:22 2/12/2013 2 12 2013 20 679 523068 4818908 184 40
22:00:49 1/12/2011 1 12 2011 22 641 522204 4818905 186 40
14:00:56 1/2/2011 1 2 2011 14 642 523719 4818910 182 40
14:00:47 2/8/2012 2 8 2012 14 665 523908 4818911 182 40
22:00:53 1/7/2013 1 7 2013 22 677 521231 4818902 188 40
18:00:21 1/14/2011 1 14 2011 18 657 521682 4818903 187 40
10:00:54 3/31/2012 3 31 2012 10 665 521987 4818904 187 40
8:00:44 1/22/2009 1 22 2009 8 633 520833 4818901 189 40
2:00:47 11/30/2010 11 30 2010 2 638 521996 4818905 187 40
22:00:53 1/29/2010 1 29 2010 22 641 520806 4818901 189 40
12:00:41 3/18/2010 3 18 2010 12 655 522048 4818905 186 40
10:00:48 1/20/2012 1 20 2012 10 663 523933 4818912 182 40



2:00:43 12/27/2008 12 27 2008 2 637 524075 4818912 123 39
18:00:41 1/30/2011 1 30 2011 18 642 523866 4818911 182 40
18:00:53 3/10/2014 3 10 2014 18 916 525469 4818917 81 40
22:00:42 1/15/2014 1 15 2014 22 909 524629 4818914 78 40
12:00:53 12/26/2012 12 26 2012 12 658 521865 4818905 187 40
16:00:42 3/4/2012 3 4 2012 16 665 522764 4818908 185 40
16:00:27 1/17/2011 1 17 2011 16 638 523928 4818912 182 40
8:00:20 4/9/2014 4 9 2014 8 907 525926 4818919 80 40
8:00:44 3/2/2013 3 2 2013 8 658 524656 4818915 78 40
18:00:55 12/20/2012 12 20 2012 18 677 522962 4818909 184 40
18:00:42 1/3/2009 1 3 2009 18 634 523848 4818912 182 40
14:00:33 3/17/2010 3 17 2010 14 640 522217 4818906 186 40
18:00:49 12/25/2009 12 25 2009 18 641 521314 4818903 188 40
2:00:41 1/15/2011 1 15 2011 2 801 522738 4818908 185 40
0:00:48 4/16/2011 4 16 2011 0 666 524725 4818915 78 40
16:01:23 3/14/2010 3 14 2010 16 641 521643 4818905 187 40
8:00:55 1/10/2010 1 10 2010 8 647 521012 4818903 189 40
4:00:56 2/3/2010 2 3 2010 4 638 523060 4818909 184 40
6:00:55 12/26/2012 12 26 2012 6 671 521253 4818903 188 40
14:00:54 2/4/2013 2 4 2013 14 679 523911 4818912 182 40
18:00:48 4/1/2012 4 1 2012 18 676 525631 4818919 80 40
4:00:53 3/26/2013 3 26 2013 4 679 525074 4818917 79 40
16:00:54 3/1/2011 3 1 2011 16 655 522959 4818909 184 40
18:00:55 1/31/2011 1 31 2011 18 646 523841 4818912 182 40
18:00:48 5/7/2010 5 7 2010 18 646 522210 4818907 186 40
6:00:54 11/24/2011 11 24 2011 6 655 522095 4818906 186 40
20:00:47 3/9/2014 3 9 2014 20 913 526477 4818922 76 40
14:00:21 4/26/2008 4 26 2008 14 633 521385 4818904 188 40
2:00:43 2/7/2010 2 7 2010 2 640 521241 4818904 188 40
14:00:41 3/31/2009 3 31 2009 14 642 523622 4818912 182 40
14:00:41 12/6/2010 12 6 2010 14 639 526656 4818923 76 40
16:00:41 12/23/2009 12 23 2009 16 633 521755 4818906 187 40
14:00:29 2/2/2011 2 2 2011 14 647 521860 4818906 187 40
18:00:54 3/13/2014 3 13 2014 18 907 521501 4818905 188 40
4:00:49 2/11/2012 2 11 2012 4 665 525139 4818918 79 40
6:00:48 1/14/2011 1 14 2011 6 801 523886 4818913 182 40
8:00:31 4/7/2012 4 7 2012 8 679 525762 4818920 80 40
14:00:21 3/17/2008 3 17 2008 14 633 524150 4818914 123 39
18:00:53 2/23/2010 2 23 2010 18 647 524934 4818917 79 40
18:00:53 4/15/2011 4 15 2011 18 669 524356 4818915 123 39
18:00:48 3/19/2011 3 19 2011 18 662 523469 4818912 183 40
18:00:48 4/17/2011 4 17 2011 18 641 521093 4818904 189 40
10:00:49 3/19/2014 3 19 2014 10 907 521746 4818906 187 40
22:00:47 4/7/2014 4 7 2014 22 907 524119 4818914 123 39
18:00:55 4/2/2010 4 2 2010 18 641 524052 4818914 123 39
8:01:11 3/23/2010 3 23 2010 8 644 521760 4818906 187 40
10:00:15 12/15/2011 12 15 2011 10 659 523535 4818913 183 40
14:00:51 1/28/2009 1 28 2009 14 633 524449 4818916 78 40
6:00:48 12/23/2009 12 23 2009 6 633 521668 4818906 187 40
10:00:43 12/26/2012 12 26 2012 10 658 521867 4818907 187 40
18:00:53 4/17/2014 4 17 2014 18 916 522465 4818909 185 40
18:00:55 12/25/2009 12 25 2009 18 643 521582 4818906 188 40
14:00:44 3/15/2009 3 15 2009 14 645 523715 4818914 182 40
0:00:55 1/4/2009 1 4 2009 0 634 523853 4818914 182 40



18:00:15 12/28/2009 12 28 2009 18 646 522082 4818908 186 40
8:00:24 3/16/2014 3 16 2014 8 907 522288 4818909 186 40
12:00:47 1/21/2011 1 21 2011 12 638 523990 4818915 182 40
16:00:26 1/1/2011 1 1 2011 16 653 523255 4818912 183 40
18:00:53 1/28/2014 1 28 2014 18 909 521317 4818906 188 40
12:00:50 12/15/2011 12 15 2011 12 659 523535 4818913 183 40
22:00:54 1/7/2014 1 7 2014 22 911 525052 4818919 79 40
18:00:57 12/9/2011 12 9 2011 18 650 526420 4818924 76 40
12:00:54 3/23/2010 3 23 2010 12 653 521581 4818907 188 40
16:00:44 1/11/2012 1 11 2012 16 658 524263 4818916 123 39
18:00:44 12/5/2011 12 5 2011 18 659 522352 4818909 186 40
14:00:47 2/5/2011 2 5 2011 14 642 525570 4818921 81 40
22:00:54 2/10/2010 2 10 2010 22 638 522926 4818912 184 40
20:00:54 2/12/2013 2 12 2013 20 663 523317 4818913 183 40
22:00:17 3/29/2008 3 29 2008 22 635 521246 4818906 188 40
20:00:44 4/9/2012 4 9 2012 20 658 525002 4818919 79 40
10:02:31 3/22/2012 3 22 2012 10 671 521956 4818909 187 40
18:00:52 2/10/2010 2 10 2010 18 638 522927 4818912 184 40
18:00:41 3/19/2013 3 19 2013 18 677 521691 4818908 187 40
16:01:41 1/9/2011 1 9 2011 16 801 522931 4818912 184 40
18:00:42 1/7/2013 1 7 2013 18 677 521253 4818906 188 40
22:00:24 1/4/2013 1 4 2013 22 680 520821 4818905 189 40
16:00:48 2/23/2010 2 23 2010 16 633 525799 4818922 80 40
18:00:53 3/29/2008 3 29 2008 18 635 521271 4818907 188 40
6:01:12 11/28/2010 11 28 2010 6 647 525440 4818921 81 40
16:00:43 2/1/2013 2 1 2013 16 679 523678 4818915 182 40
12:00:16 2/16/2009 2 16 2009 12 637 525853 4818923 80 40
12:00:44 4/11/2009 4 11 2009 12 641 521798 4818909 187 40
16:00:54 1/19/2010 1 19 2010 16 643 525368 4818921 81 40
12:00:53 1/10/2009 1 10 2009 12 635 523572 4818915 183 40
18:00:44 1/14/2009 1 14 2009 18 632 522716 4818912 185 40
12:00:53 11/29/2010 11 29 2010 12 646 522925 4818913 184 40
18:00:53 1/6/2010 1 6 2010 18 647 521239 4818907 188 40
0:00:52 1/29/2010 1 29 2010 0 640 523280 4818914 183 40
0:00:35 3/3/2014 3 3 2014 0 918 523914 4818916 182 40
18:00:47 4/15/2011 4 15 2011 18 641 520917 4818906 189 40
18:00:41 3/29/2011 3 29 2011 18 659 525573 4818922 81 40
4:00:50 1/28/2011 1 28 2011 4 655 522969 4818913 184 40
16:00:54 4/23/2011 4 23 2011 16 662 524021 4818917 123 39
18:00:50 12/22/2009 12 22 2009 18 644 522907 4818913 184 40
10:00:23 1/12/2011 1 12 2011 10 654 524714 4818919 78 40
16:00:56 3/10/2010 3 10 2010 16 646 521876 4818910 187 40
18:00:53 2/3/2014 2 3 2014 18 908 523046 4818914 184 40
18:00:47 2/5/2010 2 5 2010 18 633 524503 4818919 78 40
16:00:55 3/30/2012 3 30 2012 16 678 526541 4818927 76 40
18:00:41 4/11/2011 4 11 2011 18 659 521677 4818909 187 40
12:00:54 2/5/2011 2 5 2011 12 642 525569 4818923 81 40
22:00:41 1/17/2011 1 17 2011 22 642 523817 4818917 182 40
6:00:26 2/11/2013 2 11 2013 6 679 524038 4818918 123 39
18:00:47 1/17/2010 1 17 2010 18 644 522961 4818914 184 40
16:00:53 12/24/2012 12 24 2012 16 679 525552 4818924 81 40
18:00:37 12/5/2011 12 5 2011 18 667 526283 4818926 77 40
22:00:53 12/25/2013 12 25 2013 22 671 521059 4818908 189 40
2:00:46 3/3/2010 3 3 2010 2 642 523395 4818916 183 40



4:00:36 2/10/2011 2 10 2011 4 642 523056 4818915 184 40
4:00:44 3/24/2008 3 24 2008 4 635 523109 4818915 184 40
10:00:24 3/23/2010 3 23 2010 10 653 521593 4818910 188 40
16:00:53 2/16/2009 2 16 2009 16 637 526058 4818926 77 40
14:00:58 3/31/2014 3 31 2014 14 909 521365 4818909 188 40
22:01:12 12/21/2009 12 21 2009 22 633 521630 4818910 187 40
8:00:55 4/15/2013 4 15 2013 8 677 521684 4818911 187 40
18:00:50 1/4/2013 1 4 2013 18 680 520826 4818908 189 40
2:00:41 4/16/2014 4 16 2014 2 917 525639 4818925 80 40
18:00:26 4/18/2014 4 18 2014 18 914 524301 4818920 123 39
8:00:49 12/11/2012 12 11 2012 8 670 526600 4818928 76 40
18:00:55 1/18/2010 1 18 2010 18 642 525996 4818926 80 40
6:00:41 4/16/2011 4 16 2011 6 666 524984 4818922 79 40
4:00:54 1/13/2009 1 13 2009 4 635 523027 4818915 184 40
14:00:42 3/16/2010 3 16 2010 14 657 521592 4818911 188 40
10:00:48 3/2/2013 3 2 2013 10 671 522451 4818913 185 40
10:01:03 3/29/2012 3 29 2012 10 678 522160 4818912 186 40
10:00:55 1/18/2014 1 18 2014 10 679 523553 4818917 183 40
8:00:54 12/7/2010 12 7 2010 8 801 523364 4818917 183 40
16:00:50 12/25/2013 12 25 2013 16 907 522294 4818913 186 40
18:00:48 2/9/2010 2 9 2010 18 638 522714 4818915 185 40
12:00:50 1/28/2010 1 28 2010 12 638 521554 4818911 188 40
16:00:40 4/1/2011 4 1 2011 16 665 521561 4818911 188 40
4:00:56 1/18/2014 1 18 2014 4 909 523984 4818919 182 40
8:01:11 4/24/2013 4 24 2013 8 677 521747 4818912 187 40
10:00:56 1/21/2013 1 21 2013 10 680 522236 4818913 186 40
22:00:41 2/26/2010 2 26 2010        22      639     523321  4818917 183     40
6:00:20 3/29/2011       3       29      2011    6       661     524486  4818921 78      40
20:00:52        1/2/2013        1       2       2013    20      663     523316  4818917 183     40
18:00:43        4/20/2014       4       20      2014    18      908     522237  4818914 186     40
0:00:54 4/22/2014       4       22      2014    0       913     523975  4818920 182     40
6:00:53 2/9/2010        2       9       2010    6       633     525169  4818924 79      40
18:00:55        1/18/2011       1       18      2011    18      801     522965  4818916 184     40
14:00:54        4/11/2013       4       11      2013    14      679     521361  4818911 188     40
2:00:48 12/26/2009      12      26      2009    2       640     521587  4818912 188     40
12:00:41        12/23/2009      12      23      2009    12      633     521799  4818913 187     40
18:00:20        12/12/2012      12      12      2012    18      680     519961  4818907 191     40
10:00:42        1/28/2010       1       28      2010    10      638     521553  4818912 188     40
22:00:39        1/2/2013        1       2       2013    22      663     523316  4818918 183     40
18:00:54        2/3/2011        2       3       2011    18      642     523619  4818919 182     40
8:00:46 12/18/2008      12      18      2008    8       633     524119  4818921 123     39
22:00:55        2/27/2010       2       27      2010    22      644     525415  4818926 81      40
12:00:53        2/5/2011        2       5       2011    12      638     525554  4818926 81      40
10:00:54        4/15/2013       4       15      2013    10      677     521769  4818913 187     40
6:00:12 1/22/2009       1       22      2009    6       633     520809  4818910 189     40
4:00:47 2/7/2010        2       7       2010    4       640     521232  4818911 188     40
14:00:43        3/18/2008       3       18      2008    14      635     523895  4818920 182     40
18:00:52        2/23/2010       2       23      2010    18      643     524840  4818924 79      40
6:00:48 2/2/2013        2       2       2013    6       679     523633  4818920 182     40
14:00:56        2/5/2011        2       5       2011    14      638     525554  4818927 81      40
18:00:15        3/20/2008       3       20      2008    18      631     522666  4818916 185     40
14:00:44        1/9/2011        1       9       2011    14      801     523387  4818919 183     40
4:00:43 1/16/2014       1       16      2014    4       909     524128  4818922 123     39
22:00:53        1/26/2010       1       26      2010    22      638     521802  4818914 187     40



14:00:43        11/22/2008      11      22      2008    14      634     522485  4818916 185     40
12:00:11        1/25/2010       1       25      2010    12      633     523502  4818920 183     40
18:00:53        2/3/2011        2       3       2011    18      638     523307  4818919 183     40
4:00:24 2/11/2013       2       11      2013    4       679     524040  4818922 123     39
4:00:56 3/24/2010       3       24      2010    4       801     521677  4818914 187     40
18:01:11        2/8/2010        2       8       2010    18      643     523559  4818920 183     40
18:01:18        2/26/2010       2       26      2010    18      638     523305  4818919 183     40
10:00:56        12/24/2010      12      24      2010    10      638     523447  4818920 183     40
6:00:54 12/18/2008      12      18      2008    6       633     524119  4818922 123     39
10:00:42        2/20/2013       2       20      2013    10      666     525670  4818928 80      40
14:00:47        12/4/2010       12      4       2010    14      638     521399  4818913 188     40
12:00:37        3/17/2009       3       17      2009    12      634     521877  4818915 187     40
16:00:50        2/14/2009       2       14      2009    16      637     523770  4818921 182     40
8:01:02 1/25/2014       1       25      2014    8       907     523252  4818920 183     40
20:00:48        3/2/2014        3       2       2014    20      918     523905  4818922 182     40
6:00:43 2/10/2011       2       10      2011    6       642     523038  4818919 184     40
14:00:42        4/20/2014       4       20      2014    14      914     521911  4818915 187     40
16:00:55        3/11/2014       3       11      2014    16      909     522281  4818916 186     40
10:00:41        11/25/2013      11      25      2013    10      914     521923  4818915 187     40
16:00:20        12/30/2012      12      30      2012    16      658     523171  4818919 184     40
22:00:48        3/21/2012       3       21      2012    22      666     522007  4818916 186     40
6:01:10 12/17/2013      12      17      2013    6       671     523876  4818922 182     40
14:00:25        4/1/2010        4       1       2010    14      639     524487  4818925 78      40
4:00:42 2/4/2011        2       4       2011    4       642     524075  4818923 123     39
8:00:52 2/11/2013       2       11      2013    8       679     524041  4818923 123     39
14:00:47        2/2/2011        2       2       2011    14      650     521981  4818916 187     40
20:00:20        4/17/2011       4       17      2011    20      666     525108  4818927 79      40
4:00:53 3/21/2010       3       21      2010    4       656     521448  4818914 188     40
10:00:42        5/6/2009        5       6       2009    10      634     521720  4818916 187     40
18:00:28        12/26/2008      12      26      2008    18      637     524094  4818924 123     39
16:00:53        12/31/2012      12      31      2012    16      663     521670  4818916 187     40
0:00:54 12/26/2009      12      26      2009    0       647     521512  4818915 188     40
22:00:26        4/8/2009        4       8       2009    22      633     521532  4818915 188     40
12:00:48        12/24/2010      12      24      2010    12      638     523451  4818922 183     40
16:00:56        12/10/2010      12      10      2010    16      641     521292  4818915 188     40
20:00:30        2/4/2014        2       4       2014    20      907     523267  4818921 183     40
18:00:47        3/2/2010        3       2       2010    18      642     523396  4818922 183     40
6:00:49 4/21/2009       4       21      2009    6       644     524684  4818926 78      40
8:00:50 12/26/2010      12      26      2010    8       646     522894  4818920 184     40
8:00:50 2/28/2013       2       28      2013    8       663     523677  4818923 182     40
8:00:57 4/14/2014       4       14      2014    8       909     525587  4818930 81      40
16:01:12        1/1/2010        1       1       2010    16      639     524232  4818925 123     39
22:00:53        2/4/2014        2       4       2014    22      907     523268  4818921 183     40
18:00:53        4/1/2010        4       1       2010    18      639     524880  4818927 79      40
16:00:53        2/27/2012       2       27      2012    16      665     523099  4818921 184     40
12:00:24        2/20/2013       2       20      2013    12      666     525716  4818930 80      40
10:00:53        4/24/2013       4       24      2013    10      677     521743  4818916 187     40
0:00:56 11/30/2009      11      30      2009    0       638     521585  4818916 188     40
4:00:42 2/4/2011        2       4       2011    4       639     523996  4818924 182     40
14:00:44        4/20/2008       4       20      2008    14      632     525413  4818929 81      40
14:00:48        3/7/2014        3       7       2014    14      907     521972  4818917 187     40
8:00:24 4/14/2011       4       14      2011    8       659     524364  4818926 123     39
6:00:54 2/4/2011        2       4       2011    6       642     524075  4818925 123     39
22:00:47        2/18/2011       2       18      2011    22      801     523270  4818922 183     40



6:00:42 3/24/2010       3       24      2010    6       801     521671  4818917 187     40
0:00:48 4/27/2013       4       27      2013    0       677     521564  4818916 188     40
6:00:56 12/5/2011       12      5       2011    6       801     524412  4818926 78      40
16:00:54        2/5/2011        2       5       2011    16      657     523918  4818924 182     40
16:00:48        1/23/2009       1       23      2009    16      632     523073  4818921 184     40
6:00:54 2/4/2011        2       4       2011    6       639     523994  4818925 182     40
14:00:42        2/14/2013       2       14      2013    14      680     525075  4818929 79      40
22:00:53        2/8/2010        2       8       2010    22      643     523554  4818923 183     40
18:00:45        3/22/2011       3       22      2011    18      659     523498  4818923 183     40
18:00:36        2/21/2011       2       21      2011    18      642     523130  4818922 184     40
22:00:47        1/18/2010       1       18      2010    22      642     525996  4818932 80      40
16:00:48        4/18/2014       4       18      2014    16      913     524400  4818927 123     39
12:00:54        3/16/2010       3       16      2010    12      657     521628  4818917 187     40
0:00:55 12/16/2008      12      16      2008    0       633     525048  4818929 79      40
22:00:53        3/17/2014       3       17      2014    22      917     523431  4818923 183     40
4:00:41 4/2/2011        4       2       2011    4       662     522035  4818919 186     40
0:00:49 4/4/2012        4       4       2012    0       679     524890  4818929 79      40
0:00:47 3/22/2012       3       22      2012    0       666     522010  4818919 186     40
14:01:48        12/30/2010      12 30 2010 14 801 523726 4818924 182 40
16:00:21 1/19/2011 1 19 2011 16 639 523616 4818924 182 40
2:00:43 12/26/2013 12 26 2013 2 671 521070 4818916 189 40
2:00:27 12/29/2012 12 29 2012 2 658 522788 4818921 185 40
18:00:48 12/11/2010 12 11 2010 18 654 525454 4818931 81 40
16:00:57 2/25/2012 2 25 2012 16 663 522977 4818922 184 40
8:00:40 12/23/2009 12 23 2009 8 639 522218 4818920 186 40
22:00:56 12/19/2013 12 19 2013 22 671 523879 4818925 182 40
20:00:41 2/3/2014 2 3 2014 20 908 523077 4818923 184 40
20:00:41 2/20/2014 2 20 2014 20 908 523043 4818922 184 40
8:00:56 4/14/2011 4 14 2011 8 655 524777 4818929 78 40
16:00:53 2/15/2014 2 15 2014 16 908 526383 4818935 77 40
14:00:25 3/17/2010 3 17 2010 14 647 522030 4818919 186 40
22:00:52 3/2/2010 3 2 2010 22 642 523389 4818924 183 40
10:00:47 1/20/2013 1 20 2013 10 665 523833 4818926 182 40
0:00:54 11/21/2010 11 21 2010 0 651 525018 4818930 79 40
12:00:31 2/16/2013 2 16 2013 12 666 524088 4818926 123 39
22:00:52 1/15/2014 1 15 2014 22 916 524184 4818927 123 39
2:00:56 5/10/2011 5 10 2011 2 660 526502 4818936 76 40
8:00:47 2/2/2013 2 2 2013 8 679 523633 4818925 182 40
20:00:42 12/25/2013 12 25 2013 20 671 521063 4818917 189 40
6:00:56 12/31/2009 12 31 2009 6 638 524199 4818927 123 39
4:00:29 12/5/2011 12 5 2011 4 801 524332 4818928 123 39
8:00:47 12/19/2013 12 19 2013 8 913 526782 4818937 76 40
16:01:11 1/30/2014 1 30 2014 16 916 523733 4818926 182 40
22:00:47 3/24/2013 3 24 2013 22 671 524811 4818930 79 40
2:00:55 12/29/2009 12 29 2009 2 646 522281 4818921 186 40
8:00:53 4/18/2011 4 18 2011 8 641 521073 4818917 189 40
6:00:45 1/8/2011 1 8 2011 6 650 522612 4818922 185 40
6:00:53 1/18/2014 1 18 2014 6 916 523332 4818924 183 40
6:00:54 2/8/2012 2 8 2012 6 663 525462 4818932 81 40
10:00:55 4/21/2012 4 21 2012 10 672 521429 4818918 188 40
6:00:48 3/15/2009 3 15 2009 6 642 522946 4818923 184 40
4:00:27 1/17/2010 1 17 2010 4 643 525370 4818932 81 40
18:00:50 3/29/2012 3 29 2012 18 658 525189 4818931 79 40
14:00:47 1/20/2011 1 20 2011 14 650 524697 4818930 78 40



20:00:35 4/10/2011 4 10 2011 20 666 520962 4818917 189 40
4:00:48 1/25/2012 1 25 2012 4 663 522801 4818923 185 40
18:00:20 4/23/2008 4 23 2008 18 631 521846 4818920 187 40
6:01:12 2/21/2014 2 21 2014 6 918 523354 4818925 183 40
0:01:24 3/18/2014 3 18 2014 0 917 523428 4818925 183 40
8:00:47 4/27/2013 4 27 2013 8 658 521951 4818920 187 40
12:00:54 1/20/2013 1 20 2013 12 665 523850 4818927 182 40
22:00:48 2/22/2011 2 22 2011 22 639 522943 4818924 184 40
14:00:56 3/3/2012 3 3 2012 14 665 523175 4818925 184 40
18:00:54 4/14/2011 4 14 2011 18 665 525718 4818934 80 40
4:00:47 1/28/2010 1 28 2010 4 641 520981 4818918 189 40
8:00:55 3/3/2010 3 3 2010 8 639 522472 4818923 185 40
16:00:47 1/30/2014 1 30 2014 16 917 523676 4818927 182 40
20:00:47 1/15/2014 1 15 2014 20 916 524055 4818928 123 39
22:00:28 2/3/2014 2 3 2014 22 908 523074 4818925 184 40
2:00:56 3/26/2014 3 26 2014 2 918 526334 4818937 77 40
18:01:11 2/8/2010 2 8 2010 18 633 525309 4818933 81 40
4:00:54 4/16/2014 4 16 2014 4 908 524630 4818930 78 40
6:01:23 2/4/2013 2 4 2013 6 679 525335 4818933 81 40
16:01:24 3/15/2010 3 15 2010 16 641 521971 4818921 187 40
18:00:26 12/18/2009 12 18 2009 18 639 524189 4818929 123 39
18:00:55 12/30/2010 12 30 2010 18 647 521243 4818919 188 40
18:00:32 4/8/2012 4 8 2012 18 672 524165 4818929 123 39
4:00:47 4/16/2012 4 16 2012 4 676 524419 4818930 78 40
18:00:23 1/13/2009 1 13 2009 18 635 523322 4818926 183 40
18:00:53 3/29/2009 3 29 2009 18 642 523916 4818928 182 40
4:00:54 1/31/2010 1 31 2010 4 640 523370 4818926 183 40
4:02:09 2/22/2010 2 22 2010 4 639 525367 4818934 81 40
6:00:50 12/8/2011 12 8 2011 6 659 523945 4818928 182 40
16:00:30 12/31/2008 12 31 2008 16 632 523303 4818926 183 40
18:00:53 3/23/2013 3 23 2013 18 677 521151 4818919 189 40
18:00:48 3/14/2009 3 14 2009 18 644 523329 4818926 183 40
8:00:47 12/25/2010 12 25 2010 8 638 523301 4818926 183 40
14:00:37 1/28/2010 1 28 2010 14 638 521550 4818921 188 40
22:00:49 4/10/2008 4 10 2008 22 631 521553 4818921 188 40
8:00:54 2/7/2012 2 7 2012 8 663 524718 4818932 78 40
2:00:55 11/21/2010 11 21 2010 2 641 524628 4818931 78 40
16:00:37 12/30/2010 12 30 2010 16 801 523721 4818928 182 40
18:00:54 2/10/2010 2 10 2010 18 633 523319 4818927 183 40
8:00:56 2/17/2014 2 17 2014 8 918 524759 4818932 78 40
8:00:30 12/26/2012 12 26 2012 8 671 521376 4818920 188 40
22:00:56 12/7/2010 12 7 2010 22 638 523311 4818927 183 40
14:00:44 1/12/2011 1 12 2011 14 641 522281 4818924 186 40
12:01:20 4/18/2009 4 18 2009 12 644 522355 4818924 186 40
18:00:12 1/17/2010 1 17 2010 18 639 522578 4818925 185 40
18:00:40 1/14/2011 1 14 2011 18 639 522804 4818926 185 40
16:01:25 3/8/2010 3 8 2010 16 640 526209 4818938 77 40
22:00:53 1/3/2009 1 3 2009 22 633 523259 4818927 183 40
12:00:47 3/18/2014 3 18 2014 12 907 521785 4818922 187 40
0:00:33 12/26/2013 12 26 2013 0 671 521076 4818920 189 40
14:00:51 2/23/2011 2 23 2011 14 654 522449 4818925 185 40
22:00:41 12/9/2011 12 9 2011 22 659 524578 4818932 78 40
8:00:34 3/23/2010 3 23 2010 8 801 521785 4818922 187 40
4:01:12 3/3/2010 3 3 2010 4 642 523396 4818928 183 40



4:01:17 1/16/2014 1 16 2014 4 916 524535 4818932 78 40
22:00:54 2/26/2010 2 26 2010 22 640 523280 4818928 183 40
12:00:56 1/22/2010 1 22 2010 12 642 524115 4818931 123 39
18:02:33 4/28/2009 4 28 2009 18 646 523066 4818927 184 40
16:00:49 3/4/2010 3 4 2010 16 643 525917 4818937 80 40
6:00:48 4/5/2012 4 5 2012 6 663 521036 4818921 189 40
2:00:44 2/8/2012 2 8 2012 2 663 525451 4818936 81 40
2:00:42 12/25/2010 12 25 2010 2 638 523299 4818928 183 40
6:00:41 3/21/2014 3 21 2014 6 909 521569 4818923 188 40
18:00:49 4/9/2009 4 9 2009 18 645 525912 4818938 80 40
18:01:17 3/6/2014 3 6 2014 18 917 522666 4818926 185 40
6:00:54 12/27/2013 12 27 2013 6 914 520852 4818921 189 40
8:00:42 12/23/2009 12 23 2009 8 641 521632 4818923 187 40
18:00:47 1/14/2011 1 14 2011 18 639 522823 4818927 184 40
4:00:42 2/8/2012 2 8 2012 4 663 525457 4818937 81 40
22:00:43 12/26/2009 12 26 2009 22 638 521703 4818923 187 40
2:00:54 2/10/2010 2 10 2010 2 638 522790 4818927 185 40
4:00:55 4/5/2012 4 5 2012 4 663 521037 4818921 189 40
2:00:43 1/25/2012 1 25 2012 2 663 522799 4818927 185 40
0:00:28 2/3/2013 2 3 2013 0 663 523350 4818929 183 40
2:00:44 5/2/2008 5 2 2008 2 634 520984 4818921 189 40
8:01:23 11/9/2013 11 9 2013 8 909 522808 4818927 184 40
16:00:43 2/13/2013 2 13 2013 16 680 523549 4818930 183 40
12:00:26 12/4/2010 12 4 2010 12 638 521382 4818923 188 40
2:00:22 1/17/2014 1 17 2014 2 909 523207 4818929 184 40
18:00:47 12/26/2008 12 26 2008 18 637 524092 4818932 123 39
14:01:27 4/3/2010 4 3 2010 14 644 526940 4818943 74 40
18:00:54 3/12/2009 3 12 2009 18 644 523326 4818929 183 40
18:00:51 3/8/2010 3 8 2010 18 639 525926 4818939 80 40
0:00:23 1/4/2009 1 4 2009 0 633 523259 4818929 183 40
10:00:41 1/8/2011 1 8 2011 10 639 524401 4818933 123 39
16:00:56 1/1/2010 1 1 2010 16 643 524266 4818933 123 39
22:00:34 1/14/2013 1 14 2013 22 671 522794 4818928 185 40
2:00:34 2/4/2013 2 4 2013 2 679 525339 4818937 81 40
8:00:55 3/26/2011 3 26 2011 8 668 522503 4818927 185 40
4:00:53 2/27/2010 2 27 2010 4 639 525314 4818937 81 40
10:00:20 2/3/2009 2 3 2009 10 637 524708 4818935 78 40
2:00:54 1/5/2010 1 5 2010 2 640 522365 4818927 186 40
16:00:54 3/16/2010 3 16 2010 16 639 521631 4818924 187 40
14:00:41 1/14/2013 1 14 2013 14 671 522546 4818927 185 40
2:00:53 3/19/2010 3 19 2010 2 644 524449 4818934 78 40
2:00:48 1/4/2009 1 4 2009 2 634 523858 4818932 182 40
2:00:48 3/21/2010 3 21 2010 2 801 521411 4818924 188 40
16:00:33 2/27/2013 2 27 2013 16 666 524098 4818933 123 39
22:00:53 1/13/2009 1 13 2009 22 635 523324 4818930 183 40
14:00:50 12/31/2008 12 31 2008 14 634 523988 4818933 182 40
2:00:47 3/18/2014 3 18 2014 2 917 523425 4818931 183 40
2:01:06 1/4/2010 1 4 2010 2 638 524650 4818935 78 40
22:00:54 3/17/2014 3 17 2014 22 916 523302 4818930 183 40
22:00:53 4/26/2013 4 26 2013 22 677 521554 4818925 188 40
8:00:54 2/3/2011 2 3 2011 8 654 522099 4818927 186 40
16:00:41 4/3/2010 4 3 2010 16 652 526625 4818943 76 40
8:00:56 3/13/2010 3 13 2010 8 801 526070 4818941 77 40
18:00:50 3/1/2010 3 1 2010 18 644 523074 4818930 184 40



14:01:02 1/3/2009 1 3 2009 14 632 524131 4818934 123 39
14:00:41 1/22/2010 1 22 2010 14 642 524131 4818934 123 39
22:00:41 4/10/2011 4 10 2011 22 661 521129 4818923 189 40
22:00:55 1/12/2013 1 12 2013 22 679 523312 4818931 183 40
22:00:55 2/2/2012 2 2 2012 22 663 523272 4818931 183 40
22:00:56 3/21/2009 3 21 2009 22 639 521606 4818925 187 40
4:00:12 12/23/2009 12 23 2009 4 633 521648 4818925 187 40
18:00:24 4/13/2012 4 13 2012 18 677 524426 4818935 78 40
2:00:13 4/27/2014 4 27 2014 2 913 527190 4818945 74 40
8:00:57 2/28/2013 2 28 2013 8 671 522901 4818930 184 40
16:00:54 3/12/2014 3 12 2014 16 907 521782 4818926 187 40
8:00:33 1/17/2014 1 17 2014 8 907 523905 4818933 182 40
12:00:55 1/20/2012 1 20 2012 12 663 523908 4818933 182 40
6:00:53 4/10/2009 4 10 2009 6 645 525425 4818939 81 40
6:00:48 12/25/2010 12 25 2010 6 638 523309 4818932 183 40
8:00:54 4/9/2014 4 9 2014 8 908 526649 4818944 76 40
2:00:54 3/23/2010 3 23 2010 2 638 522082 4818928 186 40
10:00:55 3/29/2012 3 29 2012 10 680 522200 4818928 186 40
22:00:49 2/2/2013 2 2 2013 22 663 523355 4818932 183 40
4:00:56 4/19/2014 4 19 2014 4 913 524119 4818935 123 39
10:00:41 3/4/2014 3 4 2014 10 908 522440 4818929 185 40
4:00:48 12/25/2010 12 25 2010 4 638 523310 4818932 183 40
2:00:27 1/25/2014 1 25 2014 2 907 523294 4818932 183 40
4:00:24 3/12/2014 3 12 2014 4 909 522108 4818928 186 40
6:00:53 3/22/2009 3 22 2009 6 635 523040 4818931 184 40
4:00:54 12/27/2008 12 27 2008 4 633 523930 4818934 182 40
2:00:55 1/8/2014 1 8 2014 2 909 525320 4818939 81 40
14:00:49 1/25/2010 1 25 2010 14 633 523487 4818933 183 40
18:00:20 4/11/2011 4 11 2011 18 658 521758 4818927 187 40
18:00:56 1/18/2011 1 18 2011 18 801 522979 4818931 184 40
6:00:54 1/15/2014 1 15 2014 6 679 522849 4818931 184 40
10:00:47 2/12/2010 2 12 2010 10 633 524285 4818936 123 39
8:00:16 4/15/2013 4 15 2013 8 658 521643 4818927 187 40
18:00:53 2/18/2011 2 18 2011 18 801 523271 4818932 183 40
4:00:49 12/8/2010 12 8 2010 4 650 524155 4818935 123 39
4:00:47 1/12/2014 1 12 2014 4 916 523324 4818933 183 40
0:00:36 2/4/2014 2 4 2014 0 916 523035 4818932 184 40
18:00:49 1/7/2013 1 7 2013 18 677 521316 4818926 188 40
18:01:08 1/18/2011 1 18 2011 18 639 522545 4818930 185 40
8:00:40 12/29/2009 12 29 2009 8 646 522195 4818929 186 40
18:00:53 3/23/2009 3 23 2009 18 644 522085 4818929 186 40
2:00:24 11/24/2011 11 24 2011 2 655 522088 4818929 186 40
18:00:35 2/14/2013 2 14 2013 18 675 523082 4818932 184 40
4:00:41 12/29/2009 12 29 2009 4 646 522190 4818929 186 40
14:00:56 4/29/2011 4 29 2011 14 665 521369 4818926 188 40
6:00:27 12/13/2012 12 13 2012 6 658 525464 4818941 81 40
16:00:55 1/13/2011 1 13 2011 16 639 523626 4818934 182 40
16:00:47 3/15/2010 3 15 2010 16 639 522131 4818929 186 40
22:00:56 1/8/2012 1 8 2012 22 663 522812 4818931 184 40
4:00:30 3/2/2013 3 2 2013 4 666 524418 4818937 78 40
18:00:54 1/14/2011 1 14 2011 18 638 522160 4818929 186 40
18:00:53 2/26/2010 2 26 2010 18 646 523938 4818935 182 40
4:00:54 4/4/2014 4 4 2014 4 914 520893 4818925 189 40
2:00:54 4/4/2014 4 4 2014 2 914 520905 4818925 189 40



6:00:56 12/29/2009 12 29 2009 6 646 522197 4818930 186 40
6:00:37 4/16/2014 4 16 2014 6 908 524597 4818938 78 40
20:00:49 3/21/2014 3 21 2014 20 909 525135 4818940 79 40
14:01:11 4/9/2009 4 9 2009 14 635 522204 4818930 186 40
8:00:55 4/18/2011 4 18 2011 8 654 524720 4818939 78 40
14:00:25 3/15/2009 3 15 2009 14 643 523708 4818935 182 40
4:00:50 1/25/2014 1 25 2014 4 907 523281 4818934 183 40
12:00:47 3/25/2014 3 25 2014 12 917 521979 4818929 187 40
12:00:43 12/25/2010 12 25 2010 12 638 523307 4818934 183 40
8:00:42 1/7/2012 1 7 2012 8 658 523838 4818936 182 40
20:00:56 2/12/2013 2 12 2013 20 680 523151 4818933 184 40
12:00:54 12/24/2009 12 24 2009 12 638 521830 4818929 187 40
8:00:56 4/25/2013 4 25 2013 8 679 521962 4818929 187 40
4:00:53 1/15/2011 1 15 2011 4 638 521736 4818929 187 40
18:00:54 12/7/2010 12 7 2010 18 638 523290 4818934 183 40
4:00:23 2/4/2013 2 4 2013 4 679 525335 4818941 81 40
14:00:34 3/26/2010 3 26 2010 14 652 524745 4818939 78 40
4:01:23 1/18/2014 1 18 2014 4 916 523336 4818934 183 40
14:00:52 11/24/2013 11 24 2013 14 909 521191 4818927 189 40
22:00:26 3/20/2010 3 20 2010 22 642 522766 4818932 185 40
6:00:54 12/15/2012 12 15 2012 6 675 525122 4818941 79 40
14:00:56 1/1/2013 1 1 2013 14 675 522049 4818930 186 40
0:00:55 12/20/2013 12 20 2013 0 671 523881 4818937 182 40
20:00:47 2/2/2012 2 2 2012 20 663 523273 4818934 183 40
2:00:54 12/16/2008 12 16 2008 2 633 525032 4818941 79 40
2:00:53 2/3/2013 2 3 2013 2 663 523356 4818935 183 40
18:00:23 3/29/2012 3 29 2012 18 676 525820 4818944 80 40
18:00:36 1/19/2013 1 19 2013 18 679 521410 4818929 188 40
10:00:54 3/12/2014 3 12 2014 10 914 521763 4818930 187 40
6:00:53 3/31/2008 3 31 2008 6 634 523972 4818937 182 40
4:00:42 12/28/2009 12 28 2009 4 640 521625 4818929 187 40
8:00:31 2/15/2013 2 15 2013 8 663 523942 4818937 182 40
14:00:41 1/26/2011 1 26 2011 14 654 522659 4818933 185 40
18:00:39 1/17/2013 1 17 2013 18 680 521303 4818928 188 40
4:00:48 4/19/2014 4 19 2014 4 917 525367 4818942 81 40
2:00:23 3/21/2009 3 21 2009 2 635 521769 4818930 187 40
6:00:41 3/23/2010 3 23 2010 6 638 522078 4818931 186 40
0:00:49 12/29/2009 12 29 2009 0 646 522277 4818932 186 40
16:00:48 11/24/2010 11 24 2010 16 638 521468 4818929 188 40
0:00:53 1/14/2009 1 14 2009 0 635 523322 4818935 183 40
12:00:43 1/31/2014 1 31 2014 12 908 523802 4818937 182 40
22:00:41 2/3/2014 2 3 2014 22 916 523076 4818935 184 40
10:00:48 3/4/2014 3 4 2014 10 916 522431 4818932 185 40
16:00:55 4/26/2008 4 26 2008 16 633 521364 4818929 188 40
16:00:48 4/4/2010 4 4 2010 16 653 522214 4818932 186 40
8:00:47 12/27/2008 12 27 2008 8 633 523924 4818938 182 40
8:00:54 2/19/2014 2 19 2014 8 908 523311 4818936 183 40
14:00:50 2/25/2013 2 25 2013 14 665 522251 4818932 186 40
22:00:54 1/3/2009 1 3 2009 22 637 523824 4818938 182 40
8:00:54 12/29/2013 12 29 2013 8 907 521841 4818931 187 40
6:00:47 3/29/2011 3 29 2011 6 660 524651 4818941 78 40
2:00:35 1/31/2010 1 31 2010 2 640 523336 4818936 183 40
14:00:48 12/24/2009 12 24 2009 14 640 521678 4818931 187 40
18:00:31 12/22/2008 12 22 2008 18 637 523836 4818938 182 40



6:00:54 4/2/2011 4 2 2011 6 662 522096 4818932 186 40
18:00:26 1/3/2009 1 3 2009 18 633 523252 4818936 183 40
0:00:49 1/15/2011 1 15 2011 0 638 521732 4818931 187 40
6:00:53 4/21/2012 4 21 2012 6 670 524442 4818940 78 40
10:00:48 4/20/2014 4 20 2014 10 914 521929 4818932 187 40
18:01:28 3/15/2010 3 15 2010 18 647 521399 4818930 188 40
16:00:39 3/3/2012 3 3 2012 16 663 523269 4818936 183 40
10:00:35 1/31/2014 1 31 2014 10 908 523803 4818938 182 40
4:00:26 2/27/2010 2 27 2010 4 642 525546 4818945 81 40
4:01:07 4/23/2010 4 23 2010 4 646 525311 4818944 81 40
4:00:56 3/23/2010 3 23 2010 4 638 522083 4818932 186 40
18:00:23 4/21/2009 4 21 2009 18 640 524265 4818940 123 39
12:00:41 1/25/2010 1 25 2010 12 643 523482 4818937 183 40
16:00:36 3/12/2011 3 12 2011 16 647 521182 4818930 189 40
18:00:54 3/14/2010 3 14 2010 18 644 524444 4818941 78 40
6:00:56 2/27/2010 2 27 2010 6 642 525548 4818945 81 40
8:00:35 1/18/2014 1 18 2014 8 916 523330 4818937 183 40
4:00:32 12/1/2010 12 1 2010 4 638 524277 4818940 123 39
4:00:53 3/18/2009 3 18 2009 4 643 522980 4818936 184 40
10:00:42 4/4/2012 4 4 2012 10 658 521588 4818931 188 40
10:00:54 1/22/2010 1 22 2010 10 642 524128 4818940 123 39
6:00:53 12/22/2009 12 22 2009 6 639 521647 4818932 187 40
14:00:22 3/2/2011 3 2 2011 14 638 523747 4818939 182 40
20:00:53 3/4/2014 3 4 2014 20 917 522837 4818936 184 40
18:00:54 1/12/2013 1 12 2013 18 679 523312 4818937 183 40
12:00:24 4/9/2009 4 9 2009 12 635 522204 4818934 186 40
22:00:54 3/17/2014 3 17 2014 22 913 527026 4818951 74 40
0:00:54 2/4/2014 2 4 2014 0 908 523210 4818937 183 40
18:01:12 1/28/2010 1 28 2010 18 640 523219 4818937 183 40
16:00:56 12/31/2010 12 31 2010 16 646 522086 4818933 186 40
22:00:15 12/7/2011 12 7 2011 22 655 523856 4818939 182 40
2:00:23 4/12/2011 4 12 2011 2 668 521728 4818932 187 40
12:00:42 3/15/2009 3 15 2009 12 633 523576 4818938 183 40
22:00:24 1/18/2011 1 18 2011 22 801 522979 4818936 184 40
2:00:48 1/28/2010 1 28 2010 2 643 524953 4818944 79 40
6:00:44 3/4/2013 3 4 2013 6 671 523910 4818940 182 40
10:00:20 2/25/2010 2 25 2010 10 639 525277 4818945 81 40
8:00:54 1/5/2013 1 5 2013 8 680 520784 4818930 190 17
14:00:45 2/20/2011 2 20 2011 14 639 523292 4818938 183 40
18:00:52 3/2/2013 3 2 2013 18 663 524095 4818941 123 39
18:01:23 3/21/2011 3 21 2011 18 650 524712 4818943 78 40
10:00:48 12/20/2013 12 20 2013 10 907 523883 4818940 182 40
8:00:54 4/30/2011 4 30 2011 8 665 521738 4818933 187 40
18:00:54 1/18/2011 1 18 2011 18 639 522984 4818937 184 40
6:00:47 4/22/2009 4 22 2009 6 644 524412 4818942 78 40
6:00:49 2/10/2010 2 10 2010 6 638 522798 4818936 185 40
22:00:42 11/23/2011 11 23 2011 22 662 522125 4818934 186 40
18:00:56 2/27/2012 2 27 2012 18 663 522699 4818936 185 40
18:00:53 1/4/2014 1 4 2014 18 679 523154 4818938 184 40
12:00:57 1/9/2010 1 9 2010 12 647 521500 4818932 188 40
18:00:24 12/23/2009 12 23 2009 18 633 521542 4818932 188 40
0:01:12 3/24/2011 3 24 2011 0 662 522861 4818937 184 40
8:00:43 2/4/2010 2 4 2010 8 633 523130 4818938 184 40
14:00:49 1/29/2010 1 29 2010 14 638 521494 4818932 188 40



20:00:54 1/14/2013 1 14 2013 20 671 522793 4818937 185 40
18:00:53 1/10/2013 1 10 2013 18 679 523390 4818939 183 40
18:00:48 4/5/2014 4 5 2014 18 917 525486 4818946 81 40
8:00:47 1/22/2011 1 22 2011 8 642 524032 4818941 123 39
22:00:48 3/21/2009 3 21 2009 22 648 521413 4818932 188 40
8:00:51 1/21/2013 1 21 2013 8 680 522387 4818935 186 40
10:00:43 4/3/2011 4 3 2011 10 641 522042 4818934 186 40
16:00:26 2/5/2009 2 5 2009 16 633 524983 4818945 79 40
22:00:55 2/20/2014 2 20 2014 22 908 523034 4818938 184 40
4:00:42 4/1/2010 4 1 2010 4 652 525424 4818946 81 40
2:00:36 1/15/2011 1 15 2011 2 638 521738 4818933 187 40
2:00:47 12/27/2008 12 27 2008 2 633 523931 4818941 182 40
18:01:26 3/21/2009 3 21 2009 18 639 521606 4818933 187 40
12:00:53 3/7/2014 3 7 2014 12 679 521937 4818934 187 40
18:00:54 3/9/2014 3 9 2014 18 918 524648 4818944 78 40
20:00:42 2/3/2014 2 3 2014 20 916 523093 4818938 184 40
6:00:47 3/4/2010 3 4 2010 6 638 524988 4818945 79 40
10:00:42 12/15/2011 12 15 2011 10 650 523935 4818941 182 40
10:00:47 3/29/2012 3 29 2012 10 663 522043 4818935 186 40
0:00:56 1/12/2014 1 12 2014 0 916 523328 4818939 183 40
18:00:48 3/22/2009 3 22 2009 18 639 525421 4818947 81 40
18:00:54 3/22/2011 3 22 2011 18 662 523704 4818941 182 40
12:00:24 11/26/2011 11 26 2011 12 667 521555 4818934 188 40
18:00:49 11/30/2010 11 30 2010 18 654 520934 4818932 189 40
18:00:53 2/23/2014 2 23 2014 18 918 523957 4818942 182 40
18:00:24 4/3/2011 4 3 2011 18 665 525631 4818948 80 40
2:00:18 4/2/2008 4 2 2008 2 635 523293 4818940 183 40
18:00:44 1/1/2010 1 1 2010 18 643 524579 4818944 78 40
10:00:12 4/4/2008 4 4 2008 10 637 521770 4818934 187 40
8:00:53 1/12/2014 1 12 2014 8 916 523324 4818940 183 40
16:00:34 3/16/2009 3 16 2009 16 637 523415 4818940 183 40
0:00:36 2/8/2012 2 8 2012 0 663 525446 4818948 81 40
14:00:50 4/15/2008 4 15 2008 14 636 521898 4818935 187 40
0:00:55 11/24/2011 11 24 2011 0 655 522090 4818936 186 40
18:00:56 2/25/2014 2 25 2014 18 916 521470 4818934 188 40
14:00:46 12/25/2012 12 25 2012 14 663 522365 4818937 186 40
2:00:30 1/12/2014 1 12 2014 2 916 523325 4818940 183 40
20:00:42 2/24/2014 2 24 2014 20 918 524314 4818944 123 39
8:00:47 1/29/2009 1 29 2009 8 637 524700 4818945 78 40
22:00:54 1/15/2009 1 15 2009 22 632 523244 4818940 183 40
18:00:42 11/23/2011 11 23 2011 18 662 522123 4818936 186 40
12:00:30 3/24/2014 3 24 2014 12 679 522538 4818938 185 40
12:00:54 1/20/2011 1 20 2011 12 650 524754 4818945 78 40
18:00:53 12/25/2009 12 25 2009 18 647 521453 4818934 188 40
20:00:49 1/14/2014 1 14 2014 20 907 523643 4818942 182 40
14:00:51 2/13/2013 2 13 2013 14 680 523556 4818941 183 40
22:00:57 1/10/2013 1 10 2013 22 679 523387 4818941 183 40
8:00:54 1/3/2010 1 3 2010 8 633 524133 4818943 123 39
2:00:48 1/21/2014 1 21 2014 2 916 523907 4818943 182 40
20:00:46 1/8/2012 1 8 2012 20 663 522824 4818939 184 40
14:01:43 4/17/2011 4 17 2011 14 641 521839 4818936 187 40
10:00:55 12/19/2010 12 19 2010 10 642 523882 4818943 182 40
0:00:53 12/29/2009 12 29 2009 0 641 520919 4818933 189 40
22:00:53 4/29/2009 4 29 2009 22 646 520899 4818933 189 40



6:00:48 2/4/2010 2 4 2010 6 633 523085 4818940 184 40
14:00:55 1/17/2011 1 17 2011 14 638 523973 4818943 182 40
12:00:53 1/8/2011 1 8 2011 12 639 524397 4818945 123 39
0:00:30 2/7/2010 2 7 2010 0 640 521255 4818934 188 40
6:00:42 3/12/2014 3 12 2014 6 909 522103 4818937 186 40
8:01:59 4/2/2014 4 2 2014 8 907 522540 4818938 185 40
22:00:54 3/23/2008 3 23 2008 22 636 522829 4818939 184 40
6:00:53 2/19/2014 2 19 2014 6 908 523314 4818941 183 40
12:00:34 4/6/2009 4 6 2009 12 639 521662 4818935 187 40
18:00:41 3/29/2009 3 29 2009 18 644 523597 4818942 183 40
18:00:24 3/30/2008 3 30 2008 18 637 522643 4818939 185 40
22:00:53 1/18/2011 1 18 2011 22 639 523019 4818940 184 40
14:00:42 3/18/2009 3 18 2009 14 638 521832 4818936 187 40
8:00:19 3/2/2014 3 2 2014 8 916 522488 4818938 185 40
4:00:43 1/16/2013 1 16 2013 4 663 523384 4818941 183 40
14:00:53 2/1/2011 2 1 2011 14 650 524065 4818944 123 39
2:00:49 1/28/2010 1 28 2010 2 641 520986 4818934 189 40
18:00:50 1/25/2014 1 25 2014 18 907 521613 4818936 187 40
2:00:54 3/4/2010 3 4 2010 2 644 525228 4818948 81 40
4:00:50 3/21/2010 3 21 2010 4 638 521469 4818935 188 40
20:00:53 1/24/2014 1 24 2014 20 907 523283 4818941 183 40
20:00:52 4/17/2012 4 17 2012 20 666 522743 4818940 185 40
14:00:31 2/21/2011 2 21 2011 14 654 521385 4818935 188 40
20:00:32 2/18/2013 2 18 2013 20 666 523351 4818942 183 40
18:00:42 3/20/2009 3 20 2009 18 635 521718 4818936 187 40
14:00:47 3/13/2013 3 13 2013 14 663 522116 4818938 186 40
18:00:48 1/3/2009 1 3 2009 18 637 523823 4818943 182 40
2:00:47 2/4/2011 2 4 2011 2 638 523478 4818942 183 40
0:00:50 4/16/2010 4 16 2010 0 653 520886 4818934 189 40
8:00:53 1/13/2011 1 13 2011 8 646 522193 4818938 186 40
18:01:11 1/14/2011 1 14 2011 18 638 521677 4818936 187 40
4:00:45 2/10/2010 2 10 2010 4 638 522789 4818940 185 40
4:00:53 1/22/2011 1 22 2011 4 642 524031 4818944 123 39
6:00:53 12/15/2013 12 15 2013 6 916 524885 4818948 79 40
6:00:53 1/12/2014 1 12 2014 6 916 523321 4818942 183 40
18:00:53 1/15/2009 1 15 2009 18 632 523245 4818942 183 40
18:00:53 3/23/2009 3 23 2009 18 643 521412 4818936 188 40
4:00:41 3/4/2010 3 4 2010 4 638 524988 4818948 79 40
18:00:56 3/19/2009 3 19 2009 18 638 523068 4818941 184 40
6:00:41 1/5/2013 1 5 2013 6 680 520784 4818934 190 17
16:00:24 1/26/2011 1 26 2011 16 654 522797 4818941 185 40
16:01:12 2/13/2013 2 13 2013 16 675 523433 4818943 183 40
0:02:54 3/16/2009 3 16 2009 0 645 523832 4818944 182 40
22:00:54 1/13/2009 1 13 2009 22 637 527124 4818957 74 40
8:00:57 2/24/2010 2 24 2010 8 638 523583 4818943 183 40
4:00:55 4/1/2009 4 1 2009 4 648 523583 4818943 183 40
0:00:57 1/2/2011 1 2 2011 0 650 523213 4818942 183 40
2:00:24 12/18/2009 12 18 2009 2 639 524536 4818947 78 40
8:00:27 3/29/2014 3 29 2014 8 907 524585 4818947 78 40
22:00:52 1/5/2012 1 5 2012 22 665 526210 4818953 77 40
8:00:41 12/29/2009 12 29 2009 8 647 521567 4818937 188 40
14:00:43 12/30/2010 12 30 2010 14 639 523695 4818944 182 40
2:00:54 2/19/2013 2 19 2013 2 666 523248 4818943 183 40
22:00:54 1/15/2013 1 15 2013 22 663 523383 4818943 183 40



10:00:39 4/25/2013 4 25 2013 10 679 521944 4818938 187 40
18:00:43 4/30/2011 4 30 2011 18 654 523333 4818943 183 40
22:00:37 1/18/2013 1 18 2013 22 671 523141 4818942 184 40
4:00:41 4/7/2009 4 7 2009 4 645 525960 4818953 80 40
14:00:16 3/7/2014 3 7 2014 14 916 521953 4818939 187 40
12:00:54 12/24/2009 12 24 2009 12 647 521747 4818938 187 40
6:00:53 3/14/2009 3 14 2009 6 642 523903 4818945 182 40
0:00:48 2/19/2013 2 19 2013 0 666 523303 4818943 183 40
6:00:15 4/19/2014 4 19 2014 6 913 524115 4818946 123 39
6:00:24 3/21/2010 3 21 2010 6 638 521465 4818937 188 40
4:00:41 1/4/2010 1 4 2010 4 638 524729 4818948 78 40
22:00:33 1/24/2014 1 24 2014 22 907 523284 4818943 183 40
16:00:53 3/16/2010 3 16 2010 16 657 521556 4818938 188 40
18:00:13 1/9/2011 1 9 2011 18 639 523650 4818945 182 40
14:01:18 3/16/2010 3 16 2010 14 639 521617 4818938 187 40
6:00:36 1/25/2014 1 25 2014 6 907 523274 4818944 183 40
16:01:31 3/3/2010 3 3 2010 16 642 525990 4818954 80 40
16:00:41 4/17/2011 4 17 2011 16 641 521811 4818939 187 40
12:00:54 3/21/2010 3 21 2010 12 647 521126 4818937 189 40
18:00:41 4/21/2009 4 21 2009 18 639 524214 4818947 123 39
2:01:39 4/23/2010 4 23 2010 2 646 525318 4818951 81 40
6:00:47 3/4/2010 3 4 2010 6 644 525231 4818951 81 40
20:00:49 1/20/2014 1 20 2014 20 907 523884 4818946 182 40
16:00:50 1/3/2009 1 3 2009 16 634 524017 4818947 123 39
2:00:44 2/22/2011 2 22 2011 2 639 523469 4818945 183 40
14:00:18 3/18/2009 3 18 2009 14 639 521806 4818939 187 40
0:00:53 2/27/2010 2 27 2010 0 640 523220 4818944 183 40
18:00:48 3/23/2011 3 23 2011 18 664 522862 4818943 184 40
18:00:54 12/29/2012 12 29 2012 18 675 524810 4818950 79 40
10:00:24 4/4/2008 4 4 2008 10 633 521644 4818939 187 40
22:00:54 1/28/2010 1 28 2010 22 640 523214 4818944 183 40
6:00:53 3/23/2014 3 23 2014 6 679 521469 4818938 188 40
2:00:48 1/28/2010 1 28 2010 2 633 523481 4818945 183 40
16:00:53 12/6/2010 12 6 2010 16 642 526396 4818956 77 40
10:00:49 4/8/2014 4 8 2014 10 917 521998 4818940 187 40
22:00:42 2/18/2013 2 18 2013 22 666 523349 4818945 183 40
10:00:47 4/2/2010 4 2 2010 10 644 524443 4818949 78 40
18:00:55 1/12/2011 1 12 2011 18 646 522193 4818941 186 40
0:00:14 1/16/2013 1 16 2013 0 663 523383 4818945 183 40
0:00:27 1/4/2009 1 4 2009 0 637 523827 4818947 182 40
16:00:50 1/17/2010 1 17 2010 16 644 522378 4818942 186 40
14:00:41 3/8/2010 3 8 2010 14 641 521619 4818939 187 40
14:01:18 1/13/2011 1 13 2011 14 639 523639 4818946 182 40
6:00:13 12/27/2008 12 27 2008 6 633 523904 4818947 182 40
10:00:49 11/27/2010 11 27 2010 10 643 522107 4818941 186 40
18:00:40 3/17/2009 3 17 2009 18 645 523441 4818946 183 40
18:01:06 4/8/2012 4 8 2012 18 677 524929 4818951 79 40
18:00:48 3/12/2009 3 12 2009 18 642 523153 4818945 184 40
10:00:35 3/25/2014 3 25 2014 10 917 522001 4818941 187 40
4:00:56 1/14/2011 1 14 2011 4 642 523701 4818947 182 40
4:00:30 3/4/2010 3 4 2010 4 644 525232 4818952 81 40
22:00:53 2/7/2012 2 7 2012 22 663 525416 4818953 81 40
0:00:50 1/25/2014 1 25 2014 0 907 523284 4818945 183 40
10:00:48 3/25/2014 3 25 2014 10 679 521843 4818941 187 40



6:00:48 1/16/2013 1 16 2013 6 663 523383 4818946 183 40
12:00:24 3/8/2010 3 8 2010 12 641 521615 4818940 187 40
12:00:45 3/17/2010 3 17 2010 12 643 521759 4818940 187 40
16:00:53 1/29/2013 1 29 2013 16 679 521254 4818939 188 40
22:00:26 1/20/2014 1 20 2014 22 907 523885 4818948 182 40
2:00:41 3/25/2010 3 25 2010 2 639 522175 4818942 186 40
16:00:53 2/24/2011 2 24 2011 16 646 523738 4818947 182 40
4:00:53 3/23/2014 3 23 2014 4 679 521472 4818940 188 40
18:00:53 2/6/2010 2 6 2010 18 640 521255 4818939 188 40
3:00:50 4/11/2010 4 11 2010 3 801 520922 4818938 189 40
0:00:43 1/28/2010 1 28 2010 0 633 523482 4818947 183 40
6:00:54 1/16/2014 1 16 2014 6 916 523847 4818948 182 40
8:00:54 3/11/2012 3 11 2012 8 666 522335 4818943 186 40
16:00:55 2/14/2013 2 14 2013 16 675 523137 4818946 184 40
12:00:55 1/20/2011 1 20 2011 12 642 524956 4818952 79 40
18:00:49 2/3/2014 2 3 2014 18 916 523005 4818945 184 40
12:00:54 2/5/2009 2 5 2009 12 633 524967 4818952 79 40
2:00:56 12/13/2012 12 13 2012 2 677 524888 4818952 79 40
14:00:53 2/15/2011 2 15 2011 14 655 522505 4818944 185 40
18:00:54 12/3/2011 12 3 2011 18 667 526308 4818957 77 40
4:00:55 1/28/2010 1 28 2010 4 643 524942 4818952 79 40
14:00:42 2/5/2009 2 5 2009 14 633 524959 4818952 79 40
22:00:54 2/6/2010 2 6 2010 22 640 521254 4818940 188 40
8:00:49 11/26/2010 11 26 2010 8 638 522286 4818943 186 40
14:00:06 1/3/2009 1 3 2009 14 634 524220 4818950 123 39
10:01:24 1/12/2011 1 12 2011 10 647 524544 4818951 78 40
12:00:53 3/16/2014 3 16 2014 12 679 521741 4818941 187 40
22:00:43 1/14/2009 1 14 2009 22 635 522737 4818945 185 40
20:00:48 3/26/2014 3 26 2014 20 913 525023 4818953 79 40
12:00:49 12/20/2013 12 20 2013 12 907 523894 4818949 182 40
14:00:47 1/9/2010 1 9 2010 14 647 521479 4818941 188 40
18:00:50 3/16/2009 3 16 2009 18 633 523035 4818946 184 40
22:01:24 1/14/2011 1 14 2011 22 638 521680 4818942 187 40
10:00:53 12/24/2009 12 24 2009 10 638 521855 4818942 187 40
4:00:54 3/9/2014 3 9 2014 4 917 524747 4818952 78 40
14:00:48 2/2/2014 2 2 2014 14 907 521502 4818941 188 40
8:00:54 4/10/2009 4 10 2009 8 637 522251 4818944 186 40
18:00:41 3/28/2008 3 28 2008 18 634 523732 4818949 182 40
18:00:53 3/12/2009 3 12 2009 18 633 521308 4818940 188 40
12:00:49 1/1/2013 1 1 2013 12 658 523045 4818946 184 40
4:01:11 1/17/2014 1 17 2014 4 909 523219 4818947 183 40
2:00:54 1/5/2010 1 5 2010 2 639 522861 4818946 184 40
10:01:32 2/3/2012 2 3 2012 10 665 524419 4818951 78 40
6:00:54 2/10/2011 2 10 2011 6 646 522975 4818946 184 40
12:00:42 3/17/2010 3 17 2010 12 647 521896 4818943 187 40
14:00:52 3/23/2010 3 23 2010 14 646 522035 4818943 186 40
6:00:43 1/22/2011 1 22 2011 6 642 524033 4818950 123 39
2:00:53 1/16/2013 1 16 2013 2 663 523383 4818948 183 40
8:00:49 1/17/2014 1 17 2014 8 909 523281 4818948 183 40
18:00:56 4/22/2010 4 22 2010 18 639 525284 4818955 81 40
0:00:47 12/16/2008 12 16 2008 0 634 525205 4818955 79 40
2:00:35 4/27/2013 4 27 2013 2 677 521564 4818942 188 40
18:00:42 3/22/2009 3 22 2009 18 645 525952 4818957 80 40
0:01:16 2/4/2011 2 4 2011 0 638 523480 4818948 183 40



12:00:53 1/17/2013 1 17 2013 12 679 521703 4818943 187 40
16:00:45 12/25/2012 12 25 2012 16 663 522369 4818945 186 40
0:00:47 2/13/2013 2 13 2013 0 663 523240 4818948 183 40
14:00:12 4/16/2008 4 16 2008 14 634 521491 4818942 188 40
8:01:11 1/15/2014 1 15 2014 8 679 522873 4818946 184 40
2:00:48 1/1/2011 1 1 2011 2 638 522805 4818946 185 40
8:00:53 1/16/2014 1 16 2014 8 916 523848 4818950 182 40
18:00:52 2/4/2011 2 4 2011 18 654 522981 4818947 184 40
16:00:41 2/3/2013 2 3 2013 16 679 525554 4818956 81 40
2:00:48 3/3/2013 3 3 2013 2 663 522678 4818946 185 40
18:00:54 3/23/2014 3 23 2014 18 916 521097 4818941 189 40
4:00:24 12/1/2010 12 1 2010 4 639 525036 4818954 79 40
0:00:53 2/23/2011 2 23 2011 0 639 522944 4818947 184 40
12:00:41 4/21/2011 4 21 2011 12 662 521755 4818943 187 40
4:00:54 3/22/2011 3 22 2011 4 650 525037 4818954 79 40
22:01:05 4/15/2010 4 15 2010 22 653 520929 4818940 189 40
6:00:49 4/8/2009 4 8 2009 6 645 526836 4818962 74 40
10:00:25 4/5/2013 4 5 2013 10 671 524514 4818953 78 40
2:00:14 3/24/2013 3 24 2013 2 663 525016 4818955 79 40
8:00:43 4/9/2014 4 9 2014 8 909 526408 4818960 77 40
8:00:42 2/21/2012 2 21 2012 8 663 526043 4818958 77 40
18:01:03 1/12/2011 1 12 2011 18 646 522231 4818945 186 40
12:00:53 11/29/2010 11 29 2010 12 643 523641 4818950 182 40
6:00:48 1/17/2014 1 17 2014 6 909 523225 4818948 183 40
18:00:54 12/29/2013 12 29 2013 18 909 521760 4818943 187 40
2:00:48 3/28/2012 3 28 2012 2 658 521069 4818941 189 40
0:00:48 1/14/2009 1 14 2009 0 637 527124 4818963 74 40
12:00:43 2/19/2011 2 19 2011 12 646 522642 4818947 185 40
0:00:25 1/25/2012 1 25 2012 0 663 522792 4818947 185 40
10:00:52 3/18/2009 3 18 2009 10 634 521787 4818944 187 40
20:00:21 3/9/2012 3 9 2012 20 663 522999 4818948 184 40
18:00:53 1/10/2013 1 10 2013 18 679 523386 4818949 183 40
10:00:56 4/12/2013 4 12 2013 10 679 521776 4818944 187 40
12:00:22 1/27/2010 1 27 2010 12 633 523896 4818951 182 40
12:00:40 3/23/2010 3 23 2010 12 646 522042 4818945 186 40
12:00:41 3/18/2010 3 18 2010 12 639 521944 4818945 187 40
0:00:41 12/13/2012 12 13 2012 0 677 524904 4818955 79 40
20:00:54 1/15/2013 1 15 2013 20 663 523382 4818950 183 40
0:00:53 12/8/2010 12 8 2010 0 638 523484 4818950 183 40
16:00:35 4/24/2014 4 24 2014 16 917 523889 4818952 182 40
10:00:48 3/26/2010 3 26 2010 10 646 524448 4818954 78 40
0:00:53 1/15/2011 1 15 2011 0 801 522713 4818948 185 40
22:00:47 12/25/2009 12 25 2009 22 647 521496 4818944 188 40
0:00:56 1/16/2009 1 16 2009 0 632 523126 4818949 184 40
18:00:55 3/6/2010 3 6 2010 18 644 524620 4818955 78 40
12:01:11 1/10/2013 1 10 2013 12 679 523451 4818950 183 40
6:00:53 12/19/2012 12 19 2012 6 677 523904 4818952 182 40
18:00:32 12/25/2009 12 25 2009 18 647 521497 4818944 188 40
2:00:54 12/5/2009 12 5 2009 2 638 521759 4818945 187 40
0:00:47 3/25/2010 3 25 2010 0 638 520918 4818942 189 40
18:00:47 3/21/2009 3 21 2009 18 648 521412 4818944 188 40
10:00:47 4/16/2013 4 16 2013 10 658 524102 4818953 123 39
22:01:00 4/15/2014 4 15 2014 22 907 525321 4818957 81 40
8:00:48 12/23/2009 12 23 2009 8 638 522345 4818947 186 40



22:00:47 4/9/2010 4 9 2010 22 639 526225 4818961 77 40
18:00:35 4/7/2014 4 7 2014 18 679 521896 4818946 187 40
10:00:53 12/25/2010 12 25 2010 10 638 523326 4818950 183 40
10:01:11 2/12/2014 2 12 2014 10 918 525243 4818957 81 40
6:01:11 1/23/2012 1 23 2012 6 666 523998 4818953 182 40
20:00:54 3/17/2014 3 17 2014 20 913 527042 4818964 74 40
4:01:24 2/4/2010 2 4 2010 4 633 523108 4818950 184 40
18:00:26 12/30/2008 12 30 2008 18 633 523329 4818950 183 40
8:00:49 3/22/2011 3 22 2011 8 655 524375 4818954 123 39
22:00:54 12/28/2009 12 28 2009 22 646 522125 4818946 186 40
22:00:53 12/21/2009 12 21 2009 22 638 521408 4818944 188 40
14:00:24 3/28/2010 3 28 2010 14 746 526439 4818962 76 40
8:00:53 12/22/2009 12 22 2009 8 639 521643 4818945 187 40
12:00:19 3/28/2008 3 28 2008 12 633 522543 4818948 185 40
22:00:54 1/12/2011 1 12 2011 22 646 522191 4818947 186 40
4:00:56 4/12/2011 4 12 2011 4 668 521731 4818945 187 40
16:01:54 2/23/2010 2 23 2010 16 643 525466 4818959 81 40
0:00:54 3/14/2014 3 14 2014 0 918 524934 4818957 79 40
0:00:55 5/1/2011 5 1 2011 0 655 522130 4818947 186 40
20:00:42 2/25/2014 2 25 2014 20 918 525240 4818958 81 40
14:01:18 4/6/2009 4 6 2009 14 639 521648 4818945 187 40
4:00:42 12/27/2013 12 27 2013 4 914 520879 4818943 189 40
10:00:43 4/15/2013 4 15 2013 10 658 521783 4818946 187 40
18:00:42 12/6/2010 12 6 2010 18 638 523325 4818951 183 40
18:00:30 1/14/2009 1 14 2009 18 635 522747 4818949 185 40
18:00:17 1/3/2009 1 3 2009 18 634 524001 4818953 182 40
2:00:56 12/23/2009 12 23 2009 2 646 524140 4818954 123 39
22:00:53 1/14/2013 1 14 2013 22 663 522885 4818950 184 40
18:00:56 1/13/2011 1 13 2011 18 642 523662 4818952 182 40
22:00:26 4/3/2012 4 3 2012 22 679 524865 4818957 79 40
6:00:24 2/27/2011 2 27 2011 6 642 523884 4818953 182 40
4:00:36 12/22/2009 12 22 2009 4 639 521516 4818945 188 40
18:00:23 12/4/2009 12 4 2009 18 638 521787 4818946 187 40
22:00:54 3/13/2014 3 13 2014 22 918 524934 4818957 79 40
4:00:24 4/2/2011 4 2 2011 4 661 522037 4818947 186 40
16:00:44 1/2/2012 1 2 2012 16 658 521557 4818946 188 40
8:00:53 12/7/2010 12 7 2010 8 638 523891 4818954 182 40
6:00:48 4/10/2010 4 10 2010 6 639 526870 4818965 74 40
12:00:42 3/15/2009 3 15 2009 12 643 523822 4818954 182 40
22:00:54 12/21/2009 12 21 2009 22 647 521649 4818946 187 40
18:00:43 5/6/2011 5 6 2011 18 654 525867 4818961 80 40
14:00:41 12/30/2010 12 30 2010 14 638 522392 4818949 186 40
16:00:38 3/6/2012 3 6 2012 16 663 523186 4818952 184 40
18:00:53 4/18/2012 4 18 2012 18 677 524937 4818958 79 40
8:00:47 12/28/2012 12 28 2012 8 663 521896 4818948 187 40
16:00:41 2/2/2010 2 2 2010 16 643 524210 4818956 123 39
16:00:55 2/23/2010 2 23 2010 16 646 525516 4818961 81 40
18:00:32 3/23/2011 3 23 2011 18 660 522660 4818951 185 40
6:00:56 12/26/2013 12 26 2013 6 671 521237 4818946 188 40
22:00:49 3/27/2010 3 27 2010 22 655 525876 4818962 80 40
22:00:41 12/25/2008 12 25 2008 22 633 524883 4818959 79 40
18:00:53 1/12/2009 1 12 2009 18 635 523147 4818952 184 40
4:00:23 3/4/2013 3 4 2013 4 663 523834 4818955 182 40
6:00:24 3/25/2010 3 25 2010 6 639 522198 4818949 186 40



2:00:42 2/19/2013 2 19 2013 2 677 521343 4818947 188 40
8:00:48 3/28/2012 3 28 2012 8 678 525900 4818963 80 40
14:00:41 1/1/2010 1 1 2010 14 643 524134 4818956 123 39
14:00:48 3/3/2012 3 3 2012 14 666 523343 4818953 183 40
10:00:43 4/1/2008 4 1 2008 10 634 521967 4818949 187 40
4:00:49 1/28/2010 1 28 2010 4 633 523484 4818954 183 40
6:00:41 3/17/2010 3 17 2010 6 653 522126 4818949 186 40
22:00:54 1/31/2011 1 31 2011 22 646 523855 4818955 182 40
18:00:59 2/27/2010 2 27 2010 18 644 525389 4818961 81 40
2:01:08 2/2/2011 2 2 2011 2 642 523852 4818955 182 40
0:00:36 3/30/2008 3 30 2008 0 634 523688 4818955 182 40
16:00:41 4/23/2008 4 23 2008 16 631 521852 4818949 187 40
10:00:37 1/10/2013 1 10 2013 10 679 523451 4818954 183 40
16:00:48 1/23/2014 1 23 2014 16 909 524359 4818957 123 39
16:00:23 12/17/2010 12 17 2010 16 638 521528 4818948 188 40
18:00:47 2/17/2013 2 17 2013 18 666 523484 4818954 183 40
12:00:52 3/7/2014 3 7 2014 12 916 521941 4818949 187 40
12:00:48 2/5/2011 2 5 2011 12 654 525421 4818961 81 40
16:00:44 3/6/2011 3 6 2011 16 654 521261 4818947 188 40
6:00:49 11/27/2010 11 27 2010 6 641 521458 4818948 188 40
16:00:42 1/3/2009 1 3 2009 16 637 524779 4818959 78 40
0:00:49 3/28/2010 3 28 2010 0 655 525875 4818963 80 40
0:00:43 1/17/2014 1 17 2014 0 909 523188 4818954 184 40
0:00:55 1/28/2010 1 28 2010 0 643 524956 4818960 79 40
8:00:56 1/19/2014 1 19 2014 8 907 523898 4818956 182 40
4:00:41 12/19/2012 12 19 2012 4 677 523900 4818956 182 40
8:00:56 4/11/2012 4 11 2012 8 672 522219 4818951 186 40
14:00:13 3/2/2011 3 2 2011 14 801 523868 4818956 182 40
4:00:28 2/3/2013 2 3 2013 4 663 523350 4818955 183 40
10:01:26 2/2/2012 2 2 2012 10 665 523350 4818955 183 40
18:00:24 12/30/2010 12 30 2010 18 647 521207 4818948 188 40
18:00:47 3/22/2008 3 22 2008 18 637 523489 4818955 183 40
8:00:41 12/26/2013 12 26 2013 8 671 521232 4818948 188 40
6:00:53 3/4/2013 3 4 2013 6 663 523843 4818956 182 40
10:00:41 1/12/2011 1 12 2011 10 650 524637 4818959 78 40
14:00:26 12/24/2010 12 24 2010 14 638 523478 4818955 183 40
20:00:54 12/25/2013 12 25 2013 20 911 523486 4818955 183 40
0:00:46 4/13/2013 4 13 2013 0 679 521405 4818948 188 40
18:00:55 12/28/2009 12 28 2009 18 646 522122 4818951 186 40
20:00:44 4/7/2012 4 7 2012 20 666 525660 4818963 80 40
12:00:47 3/16/2010 3 16 2010 12 656 521710 4818949 187 40
18:00:48 1/27/2010 1 27 2010 18 643 524955 4818961 79 40
18:00:55 3/22/2008 3 22 2008 18 632 522874 4818953 184 40
10:00:27 1/4/2012 1 4 2012 10 658 521572 4818949 188 40
16:00:50 1/15/2014 1 15 2014 16 907 522633 4818952 185 40
22:00:27 1/13/2011 1 13 2011 22 642 523662 4818956 182 40
8:00:55 12/26/2013 12 26 2013 8 914 520943 4818947 189 40
0:00:56 12/27/2009 12 27 2009 0 639 521626 4818949 187 40
16:00:48 1/20/2013 1 20 2013 16 665 523728 4818956 182 40
18:00:50 3/29/2012 3 29 2012 18 670 525267 4818962 81 40
16:00:41 1/25/2010 1 25 2010 16 633 523491 4818956 183 40
8:00:42 3/5/2010 3 5 2010 8 643 525548 4818963 81 40
2:00:48 12/27/2013 12 27 2013 2 914 520905 4818947 189 40
6:00:53 2/10/2014 2 10 2014 6 918 527148 4818970 74 40



8:00:42 2/2/2011 2 2 2011 8 642 523933 4818958 182 40
18:00:56 12/10/2010 12 10 2010 18 638 522856 4818954 184 40
8:01:12 2/24/2010 2 24 2010 8 633 523764 4818957 182 40
18:00:24 1/29/2010 1 29 2010 18 647 521238 4818949 188 40
2:00:56 3/3/2014 3 3 2014 2 918 523843 4818957 182 40
18:01:24 3/12/2009 3 12 2009 18 637 523495 4818956 183 40
18:00:56 2/26/2010 2 26 2010 18 639 523343 4818956 183 40
10:00:57 12/27/2008 12 27 2008 10 633 523897 4818958 182 40
2:00:37 2/23/2011 2 23 2011 2 639 522936 4818954 184 40
18:00:40 1/3/2010 1 3 2010 18 638 523278 4818956 183 40
18:00:48 1/31/2011 1 31 2011 18 638 523090 4818955 184 40
4:00:41 4/16/2011 4 16 2011 4 659 525025 4818962 79 40
10:00:54 3/6/2014 3 6 2014 10 913 527013 4818970 74 40
14:00:48 3/17/2010 3 17 2010 14 801 521978 4818951 187 40
18:00:48 2/27/2013 2 27 2013 18 666 523729 4818957 182 40
18:00:21 3/28/2012 3 28 2012 18 670 524549 4818960 78 40
14:00:29 1/14/2011 1 14 2011 14 650 522034 4818952 186 40
0:00:54 1/31/2010 1 31 2010 0 640 523288 4818956 183 40
16:00:47 12/30/2010 12 30 2010 16 638 522393 4818953 186 40
22:00:53 11/29/2010 11 29 2010 22 638 521877 4818951 187 40
8:00:47 3/12/2014 3 12 2014 8 918 524882 4818962 79 40
8:00:53 12/9/2013 12 9 2013 8 917 523238 4818956 183 40
18:00:35 1/19/2011 1 19 2011 18 642 523832 4818958 182 40
8:00:55 2/24/2010 2 24 2010 8 639 523909 4818959 182 40
22:01:51 1/27/2010 1 27 2010 22 643 524958 4818962 79 40
7:15:41 12/14/2012 12 14 2012 7 641 525012 4818963 79 40
8:00:15 2/9/2010 2 9 2010 8 633 525095 4818963 79 40
10:00:55 2/2/2010 2 2 2010 10 643 524076 4818959 123 39
0:00:24 3/24/2011 3 24 2011 0 663 522858 4818955 184 40
4:00:47 1/1/2011 1 1 2011 4 638 522818 4818955 184 40
8:00:53 12/18/2012 12 18 2012 8 665 525460 4818964 81 40
0:00:44 12/10/2011 12 10 2011 0 659 524563 4818961 78 40
12:00:50 1/14/2011 1 14 2011 12 650 522034 4818952 186 40
4:00:54 12/15/2011 12 15 2011 4 650 525118 4818963 79 40
2:00:39 3/16/2009 3 16 2009 2 645 523825 4818959 182 40
14:00:19 3/17/2010 3 17 2010 14 646 521990 4818953 187 40
6:00:54 2/2/2011 2 2 2011 6 642 523931 4818959 182 40
22:00:54 12/10/2010 12 10 2010 22 638 522851 4818955 184 40
14:00:41 12/26/2012 12 26 2012 14 671 521541 4818951 188 40
18:00:56 3/19/2009 3 19 2009 18 646 523250 4818957 183 40
16:01:17 1/26/2011 1 26 2011 16 638 522660 4818955 185 40
8:00:41 2/10/2010 2 10 2010 8 638 522816 4818956 184 40
14:00:53 3/3/2010 3 3 2010 14 643 525010 4818964 79 40
2:00:42 12/27/2009 12 27 2009 2 639 521619 4818952 187 40
16:00:47 2/11/2011 2 11 2011 16 639 523651 4818959 182 40
0:00:56 4/16/2010 4 16 2010 0 646 520931 4818950 189 40
18:00:53 1/20/2014 1 20 2014 18 907 523911 4818960 182 40
12:00:42 1/1/2010 1 1 2010 12 643 524129 4818961 123 39
14:00:48 1/20/2013 1 20 2013 14 665 523725 4818959 182 40
8:00:56 4/9/2010 4 9 2010 8 640 525994 4818968 80 40
20:00:47 3/20/2012 3 20 2012 20 666 521432 4818952 188 40
18:00:55 12/31/2010 12 31 2010 18 638 522815 4818956 184 40
22:00:48 3/29/2008 3 29 2008 22 634 523683 4818959 182 40
10:00:48 4/21/2011 4 21 2011 10 662 521751 4818953 187 40



18:00:48 12/6/2010 12 6 2010 18 647 523839 4818960 182 40
0:00:48 12/26/2012 12 26 2012 0 671 521245 4818951 188 40
2:00:54 12/23/2009 12 23 2009 2 633 521582 4818952 188 40
16:00:42 4/30/2009 4 30 2009 16 634 521856 4818953 187 40
6:00:53 3/7/2010 3 7 2010 6 643 524495 4818962 78 40
14:00:49 1/12/2009 1 12 2009 14 632 523246 4818958 183 40
14:00:18 3/30/2008 3 30 2008 14 633 523740 4818960 182 40
0:00:55 4/3/2012 4 3 2012 0 666 526273 4818969 77 40
8:00:53 12/15/2011 12 15 2011 8 650 524123 4818961 123 39
20:01:12 4/7/2014 4 7 2014 20 679 521241 4818952 188 40
18:00:44 5/9/2011 5 9 2011 18 667 521591 4818953 188 40
2:01:23 3/7/2010 3 7 2010 2 643 524497 4818963 78 40
16:00:54 12/24/2010 12 24 2010 16 638 523476 4818959 183 40
14:00:45 2/23/2012 2 23 2012 14 663 523318 4818959 183 40
8:00:56 3/2/2014 3 2 2014 8 909 524523 4818963 78 40
10:00:55 1/27/2013 1 27 2013 10 663 521688 4818953 187 40
22:00:48 3/15/2009 3 15 2009 22 645 523884 4818961 182 40
16:00:48 4/8/2009 4 8 2009 16 634 522242 4818955 186 40
16:00:41 1/29/2014 1 29 2014 16 917 523129 4818958 184 40
0:00:50 1/20/2011 1 20 2011 0 642 523828 4818961 182 40
18:00:23 2/20/2013 2 20 2013 18 663 521243 4818952 188 40
14:00:48 3/17/2010 3 17 2010 14 639 521805 4818954 187 40
6:00:53 4/9/2009 4 9 2009 6 645 526970 4818973 74 40
2:00:53 3/18/2010 3 18 2010 2 640 522215 4818955 186 40
20:00:54 3/9/2012 3 9 2012 20 666 522986 4818958 184 40
18:00:44 2/9/2010 2 9 2010 18 646 522221 4818955 186 40
18:00:54 1/30/2010 1 30 2010 18 633 522834 4818958 184 40
0:00:53 12/23/2011 12 23 2011 0 650 524836 4818965 79 40
18:00:54 2/26/2010 2 26 2010 18 640 523293 4818959 183 40
6:00:45 11/30/2010 11 30 2010 6 638 521945 4818955 187 40
16:00:36 4/1/2011 4 1 2011 16 655 521420 4818953 188 40
18:00:54 2/9/2011 2 9 2011 18 646 522810 4818958 184 40
18:01:02 12/21/2012 12 21 2012 18 677 522623 4818957 185 40
14:00:53 4/24/2014 4 24 2014 14 917 523884 4818961 182 40
12:00:53 12/20/2010 12 20 2010 12 801 523893 4818962 182 40
6:00:54 3/29/2013 3 29 2013 6 671 521864 4818955 187 40
4:00:35 1/29/2014 1 29 2014 4 908 522745 4818958 185 40
4:00:53 3/31/2012 3 31 2012 4 675 525956 4818969 80 40
0:00:55 12/5/2009 12 5 2009 0 638 521698 4818954 187 40
4:00:54 4/5/2012 4 5 2012 4 672 526157 4818970 77 40
4:01:48 3/29/2013 3 29 2013 4 671 521867 4818955 187 40
18:00:55 1/7/2012 1 7 2012 18 641 521461 4818954 188 40
2:00:48 12/26/2012 12 26 2012 2 671 521252 4818953 188 40
8:00:42 1/28/2010 1 28 2010 8 643 524521 4818964 78 40
4:00:41 12/26/2013 12 26 2013 4 671 521218 4818953 188 40
6:00:41 4/16/2011 4 16 2011 6 659 525023 4818966 79 40
18:00:55 1/17/2014 1 17 2014 18 679 524709 4818965 78 40
16:00:46 3/21/2008 3 21 2008 16 632 523007 4818959 184 40
18:00:17 12/25/2008 12 25 2008 18 637 525188 4818967 79 40
18:00:49 3/23/2009 3 23 2009 18 633 521545 4818954 188 40
16:00:15 1/13/2009 1 13 2009 16 632 523358 4818960 183 40
12:00:44 2/16/2010 2 16 2010 12 646 523799 4818962 182 40
0:00:42 12/25/2010 12 25 2010 0 638 523327 4818960 183 40
10:00:56 1/21/2013 1 21 2013 10 679 522259 4818957 186 40



10:00:28 2/12/2010 2 12 2010 10 640 524288 4818964 123 39
20:00:36 2/17/2014 2 17 2014 20 907 523825 4818962 182 40
4:00:42 12/26/2012 12 26 2012 4 671 521250 4818954 188 40
22:00:59 12/31/2010 12 31 2010 22 638 522820 4818959 184 40
4:00:41 4/10/2010 4 10 2010 4 639 526864 4818974 74 40
14:00:56 1/13/2009 1 13 2009 14 632 523360 4818961 183 40
18:00:53 4/5/2009 4 5 2009 18 643 521264 4818954 188 40
6:00:53 12/15/2011 12 15 2011 6 650 524120 4818964 123 39
0:00:42 3/12/2013 3 12 2013 0 663 522648 4818958 185 40
8:00:55 11/30/2010 11 30 2010 8 638 521942 4818956 187 40
18:00:54 2/27/2013 2 27 2013 18 679 521237 4818954 188 40
12:00:56 3/6/2014 3 6 2014 12 913 527208 4818976 74 40
4:00:54 4/9/2009 4 9 2009 4 645 526969 4818975 74 40
2:00:54 3/13/2014 3 13 2014 2 916 526335 4818972 77 40
14:00:41 4/22/2011 4 22 2011 14 665 522186 4818957 186 40
8:00:54 3/14/2012 3 14 2012 8 663 522231 4818957 186 40
16:00:29 4/8/2009 4 8 2009 16 644 525279 4818968 81 40
4:00:53 4/26/2013 4 26 2013 4 677 521139 4818954 189 40
4:00:49 3/25/2010 3 25 2010 4 639 522177 4818957 186 40
14:00:42 3/23/2010 3 23 2010 14 654 521415 4818955 188 40
4:00:45 2/18/2014 2 18 2014 4 907 523834 4818963 182 40
16:00:53 1/13/2011 1 13 2011 16 647 523571 4818962 183 40
18:00:53 1/24/2014 1 24 2014 18 909 522850 4818959 184 40
12:00:39 3/16/2010 3 16 2010 12 640 521562 4818955 188 40
16:01:53 1/14/2013 1 14 2013 16 671 522638 4818959 185 40
22:00:48 4/30/2011 4 30 2011 22 655 522139 4818957 186 40
6:00:55 4/5/2012 4 5 2012 6 672 526161 4818972 77 40
0:01:40 3/19/2014 3 19 2014 0 913 527008 4818975 74 40
16:00:55 2/16/2010 2 16 2010 16 638 523824 4818963 182 40
0:00:33 1/15/2014 1 15 2014 0 917 522648 4818959 185 40
6:00:37 1/15/2014 1 15 2014 6 917 522657 4818959 185 40
22:00:48 12/20/2008 12 20 2008 22 635 525103 4818968 79 40
6:00:50 3/18/2010 3 18 2010 6 640 522064 4818957 186 40
16:00:48 4/18/2011 4 18 2011 16 641 521976 4818957 187 40
22:00:55 4/1/2011 4 1 2011 22 669 522030 4818957 186 40
12:00:41 12/26/2012 12 26 2012 12 671 521539 4818956 188 40
10:00:50 1/12/2009 1 12 2009 10 632 523355 4818962 183 40
2:00:48 4/24/2008 4 24 2008 2 631 520888 4818954 189 40
16:00:41 4/15/2008 4 15 2008 16 632 524581 4818966 78 40
16:00:38 3/3/2010 3 3 2010 16 638 524869 4818967 79 40
10:01:53 2/11/2014 2 11 2014 10 918 524592 4818967 78 40
20:00:23 4/27/2014 4 27 2014 20 913 526724 4818975 76 40
22:00:18 1/14/2014 1 14 2014 22 909 523874 4818964 182 40
4:00:48 3/16/2012 3 16 2012 4 666 521541 4818956 188 40
22:00:33 4/5/2009 4 5 2009 22 648 525291 4818969 81 40
20:00:53 1/14/2013 1 14 2013 20 663 522886 4818961 184 40
0:00:54 12/23/2009 12 23 2009 0 633 521578 4818956 188 40
8:00:53 3/15/2014 3 15 2014 8 679 521759 4818957 187 40
8:00:52 12/11/2013 12 11 2013 8 911 523898 4818964 182 40
22:00:27 1/8/2014 1 8 2014 22 907 522737 4818961 185 40
4:00:54 12/23/2010 12 23 2010 4 646 523101 4818962 184 40
8:00:36 4/23/2008 4 23 2008 8 636 522508 4818960 185 40
18:00:47 3/29/2012 3 29 2012 18 678 525973 4818972 80 40
12:00:14 1/12/2009 1 12 2009 12 632 523362 4818963 183 40



6:00:47 3/24/2008 3 24 2008 6 632 523164 4818962 184 40
10:00:56 3/8/2010 3 8 2010 10 641 521628 4818957 187 40
8:00:54 1/15/2014 1 15 2014 8 917 522659 4818961 185 40
16:00:23 5/1/2009 5 1 2009 16 640 521586 4818957 188 40
22:00:49 3/23/2011 3 23 2011 22 667 522745 4818961 185 40
10:00:44 4/1/2011 4 1 2011 10 658 521810 4818958 187 40
22:00:34 3/24/2010 3 24 2010 22 638 520957 4818955 189 40
14:00:29 4/8/2009 4 8 2009 14 634 522240 4818960 186 40
22:00:57 2/17/2014 2 17 2014 22 907 523825 4818965 182 40
8:00:45 12/20/2013 12 20 2013 8 911 524100 4818966 123 39
12:00:54 12/22/2012 12 22 2012 12 670 521799 4818958 187 40
2:00:48 2/18/2014 2 18 2014 2 907 523825 4818965 182 40
0:00:51 1/4/2010 1 4 2010 0 638 524591 4818968 78 40
2:00:47 1/5/2013 1 5 2013 2 680 520815 4818955 189 40
4:00:54 12/27/2009 12 27 2009 4 639 521628 4818958 187 40
0:01:05 3/25/2011 3 25 2011 0 650 522698 4818961 185 40
14:00:43 3/4/2012 3 4 2012 14 665 523224 4818963 183 40
10:00:26 2/3/2011 2 3 2011 10 639 524253 4818967 123 39
18:00:55 4/2/2012 4 2 2012 18 672 525315 4818971 81 40
6:00:53 4/12/2011 4 12 2011 6 666 521648 4818958 187 40
2:01:57 3/18/2010 3 18 2010 2 641 521075 4818956 189 40
18:00:54 2/22/2011 2 22 2011 18 642 523019 4818963 184 40
0:00:54 1/21/2014 1 21 2014 0 907 523883 4818966 182 40
22:00:41 3/23/2011 3 23 2011 22 664 522829 4818962 184 40
2:00:48 3/23/2014 3 23 2014 2 679 521447 4818958 188 40
16:01:23 3/23/2010 3 23 2010 16 656 521615 4818958 187 40
6:00:41 3/21/2010 3 21 2010 6 646 521403 4818957 188 40
8:00:53 12/12/2010 12 12 2010 8 655 524195 4818967 123 39
12:01:36 2/19/2011 2 19 2011 12 801 522643 4818962 185 40
6:00:53 4/19/2014 4 19 2014 6 917 525398 4818971 81 40
2:00:54 4/12/2011 4 12 2011 2 666 521647 4818958 187 40
18:01:24 4/19/2011 4 19 2011 18 668 526202 4818975 77 40
6:00:47 11/27/2010 11 27 2010 6 638 522138 4818960 186 40
18:00:32 12/31/2010 12 31 2010 18 638 522819 4818962 184 40
0:00:42 4/2/2011 4 2 2011 0 669 522028 4818960 186 40
18:00:53 3/22/2013 3 22 2013 18 663 521091 4818957 189 40
8:00:37 11/17/2010 11 17 2010 8 640 522879 4818963 184 40
12:00:30 2/4/2010 2 4 2010 12 643 523778 4818966 182 40
8:00:48 3/23/2010 3 23 2010 8 656 521741 4818959 187 40
14:00:43 3/16/2009 3 16 2009 14 637 523411 4818965 183 40
2:00:57 1/29/2014 1 29 2014 2 908 522744 4818962 185 40
2:00:56 3/19/2010 3 19 2010 2 654 524644 4818969 78 40
8:00:54 12/29/2009 12 29 2009 8 638 521634 4818959 187 40
18:00:43 4/3/2010 4 3 2010 18 652 526688 4818977 76 40
6:00:42 12/16/2011 12 16 2011 6 650 524480 4818969 78 40
2:00:55 1/29/2014 1 29 2014 2 916 523652 4818966 182 40
4:00:54 3/25/2010 3 25 2010 4 638 520938 4818957 189 40
4:00:53 4/12/2011 4 12 2011 4 666 521647 4818959 187 40
22:00:55 4/6/2009 4 6 2009 22 637 525495 4818973 81 40
2:00:23 3/23/2010 3 23 2010 2 801 521944 4818960 187 40
2:00:54 3/21/2010 3 21 2010 2 639 521382 4818959 188 40
22:00:17 4/16/2008 4 16 2008 22 635 520849 4818957 189 40
18:00:26 1/8/2010 1 8 2010 18 633 521436 4818959 188 40
0:00:42 11/30/2010 11 30 2010 0 638 521939 4818960 187 40



18:01:09 2/11/2014 2 11 2014 18 918 524902 4818971 79 40
8:00:53 3/27/2011 3 27 2011 8 668 524446 4818969 78 40
6:00:56 2/26/2013 2 26 2013 6 679 522645 4818963 185 40
20:00:53 1/17/2014 1 17 2014 20 916 523369 4818965 183 40
22:00:54 1/19/2011 1 19 2011 22 642 523828 4818967 182 40
18:00:50 3/17/2010 3 17 2010 18 642 524386 4818969 123 39
6:00:47 4/25/2009 4 25 2009 6 640 524430 4818969 78 40
8:00:57 2/27/2014 2 27 2014 8 908 526095 4818976 77 40
10:00:53 12/20/2010 12 20 2010 10 801 523877 4818968 182 40
6:00:48 1/20/2014 1 20 2014 6 916 523184 4818965 184 40
18:00:57 2/16/2009 2 16 2009 18 637 526260 4818977 77 40
18:00:43 4/1/2011 4 1 2011 18 655 521405 4818959 188 40
2:01:07 12/23/2010 12 23 2010 2 646 523077 4818965 184 40
0:00:41 3/24/2011 3 24 2011 0 667 522741 4818964 185 40
18:00:53 1/14/2011 1 14 2011 18 801 522733 4818964 185 40
22:00:54 1/17/2014 1 17 2014 22 916 523375 4818966 183 40
10:00:53 3/25/2014 3 25 2014 10 914 522021 4818962 186 40
4:00:26 12/29/2013 12 29 2013 4 909 523022 4818965 184 40
2:00:54 12/16/2011 12 16 2011 2 650 524475 4818970 78 40
14:00:56 3/1/2009 3 1 2009 14 637 523112 4818965 184 40
18:01:08 4/2/2010 4 2 2010 18 644 525610 4818974 81 40
14:00:44 2/20/2012 2 20 2012 14 663 526103 4818976 77 40
8:00:15 3/15/2010 3 15 2010 8 638 526007 4818976 80 40
18:00:49 12/28/2009 12 28 2009 18 639 521618 4818960 187 40
6:00:43 12/8/2011 12 8 2011 6 667 525050 4818972 79 40
18:00:48 1/14/2011 1 14 2011 18 801 522748 4818964 185 40
8:00:53 3/12/2014 3 12 2014 8 917 524770 4818971 78 40
8:00:55 3/31/2011 3 31 2011 8 664 524117 4818969 123 39
0:00:51 1/1/2011 1 1 2011 0 638 522811 4818965 184 40
6:00:55 3/23/2010 3 23 2010 6 801 521941 4818962 187 40
10:02:27 2/21/2012 2 21 2012 10 663 526112 4818977 77 40
8:00:54 4/22/2009 4 22 2009 8 646 523764 4818968 182 40
16:00:39 3/8/2012 3 8 2012 16 663 523561 4818967 183 40
12:00:12 12/31/2008 12 31 2008 12 634 523962 4818969 182 40
2:00:26 4/9/2009 4 9 2009 2 645 526972 4818980 74 40
8:00:41 3/21/2008 3 21 2008 8 632 522547 4818964 185 40
8:00:42 1/3/2010 1 3 2010 8 643 524098 4818969 123 39
18:00:54 12/18/2012 12 18 2012 18 670 524135 4818970 123 39
4:00:47 3/23/2010 3 23 2010 4 801 521946 4818962 187 40
4:00:41 4/29/2008 4 29 2008 4 636 524099 4818970 123 39
4:00:52 1/15/2014 1 15 2014 4 917 522635 4818964 185 40
8:00:21 3/23/2010 3 23 2010 8 657 521660 4818961 187 40
20:00:54 3/22/2014 3 22 2014 20 908 522101 4818963 186 40
22:00:44 1/27/2010 1 27 2010 22 641 521207 4818960 188 40
8:00:21 1/1/2013 1 1 2013 8 658 523845 4818969 182 40
12:00:55 4/29/2011 4 29 2011 12 665 521410 4818961 188 40
2:01:24 3/25/2010 3 25 2010 2 801 521108 4818960 189 40
10:01:48 1/12/2011 1 12 2011 10 639 524731 4818972 78 40
6:01:03 12/26/2013 12 26 2013 6 914 520925 4818959 189 40
2:01:22 1/15/2014 1 15 2014 2 917 522665 4818965 185 40
2:01:24 5/8/2010 5 8 2010 2 640 520977 4818960 189 40
2:00:42 4/26/2013 4 26 2013 2 679 521092 4818960 189 40
18:00:54 1/14/2013 1 14 2013 18 671 522648 4818965 185 40
0:00:44 3/25/2011 3 25 2011 0 662 522826 4818966 184 40



22:00:53 2/9/2011 2 9 2011 22 654 522835 4818966 184 40
8:00:42 1/16/2013 1 16 2013 8 663 523400 4818968 183 40
0:00:53 12/23/2010 12 23 2010 0 646 523070 4818967 184 40
0:00:26 2/18/2014 2 18 2014 0 907 523824 4818969 182 40
6:00:55 2/15/2013 2 15 2013 6 675 523483 4818968 183 40
6:00:18 12/23/2011 12 23 2011 6 650 524920 4818973 79 40
12:00:54 4/30/2010 4 30 2010 12 640 521546 4818962 188 40
8:00:53 1/21/2014 1 21 2014 8 916 523848 4818970 182 40
2:00:41 2/17/2009 2 17 2009 2 637 526279 4818979 77 40
16:00:55 3/19/2010 3 19 2010 16 653 521780 4818963 187 40
0:00:49 12/16/2013 12 16 2013 0 911 525436 4818976 81 40
18:00:45 12/5/2010 12 5 2010 18 654 524432 4818972 78 40
14:00:54 12/31/2008 12 31 2008 14 632 523355 4818968 183 40
2:00:53 12/13/2012 12 13 2012 2 680 521818 4818963 187 40
6:00:54 1/29/2010 1 29 2010 6 640 523281 4818968 183 40
12:15:42 5/5/2013 5 5 2013 12 657 521990 4818964 187 40
18:01:05 2/2/2010 2 2 2010 18 638 522999 4818967 184 40
18:00:53 1/18/2011 1 18 2011 18 647 522493 4818965 185 40
6:01:23 1/21/2014 1 21 2014 6 916 523842 4818970 182 40
4:01:24 1/21/2014 1 21 2014 4 916 523844 4818970 182 40
22:00:54 3/27/2012 3 27 2012 22 677 521395 4818962 188 40
18:00:49 1/26/2010 1 26 2010 18 643 524583 4818973 78 40
0:00:54 2/10/2011 2 10 2011 0 654 522833 4818967 184 40
16:00:43 3/23/2008 3 23 2008 16 637 523292 4818968 183 40
18:00:32 1/16/2014 1 16 2014 18 907 523557 4818969 183 40
18:00:51 2/2/2010 2 2 2010 18 643 524881 4818974 79 40
22:00:25 3/18/2014 3 18 2014 22 913 527025 4818982 74 40
4:00:55 1/20/2014 1 20 2014 4 916 523179 4818968 184 40
18:00:53 2/2/2011 2 2 2011 18 638 522814 4818967 184 40
2:00:47 4/30/2009 4 30 2009 2 634 521563 4818963 188 40
14:00:21 3/24/2008 3 24 2008 14 631 523349 4818969 183 40
0:00:49 4/12/2011 4 12 2011 0        668     521719  4818964 187     40
22:00:26        1/24/2012       1       24      2012    22      663     522832  4818967 184     40
14:00:43        1/27/2010       1       27      2010    14      633     523878  4818971 182     40
0:00:42 11/20/2013      11      20      2013    0       914     524065  4818972 123     39
18:00:38        3/18/2010       3       18      2010    18      656     521553  4818963 188     40
20:00:54        3/4/2014        3       4       2014    20      908     522830  4818967 184     40
0:00:55 3/24/2011       3       24      2011    0       664     522830  4818967 184     40
14:00:48        2/15/2010       2       15      2010    14      633     523785  4818971 182     40
4:01:09 1/29/2010       1       29      2010    4       640     523279  4818969 183     40
20:00:41        2/7/2012        2       7       2012    20      663     525418  4818977 81      40
6:00:21 12/4/2008       12      4       2008    6       632     522231  4818966 186     40
2:01:12 1/16/2014       1       16      2014    2       917     522836  4818968 184     40
8:00:54 12/4/2010       12      4       2010    8       647     524196  4818972 123     39
8:00:41 3/31/2014       3       31      2014    8       908     522653  4818967 185     40
20:00:53        1/14/2014       1       14      2014    20      917     522656  4818967 185     40
2:00:53 1/29/2010       1       29      2010    2       640     523283  4818969 183     40
22:00:44        2/18/2014       2       18      2014    22      908     522831  4818968 184     40
20:00:13        2/2/2013        2       2       2013    20      663     523317  4818970 183     40
4:00:56 4/26/2013       4       26      2013    4       679     521095  4818962 189     40
6:00:50 12/23/2009      12      23      2009    6       641     521620  4818964 187     40
6:00:53 3/24/2010       3       24      2010    6       639     521750  4818964 187     40
0:00:47 3/19/2010       3       19      2010    0       654     524472  4818974 78      40
22:01:01        12/3/2011       12      3       2011    22      801     525573  4818978 81      40



20:00:59        1/8/2014        1       8       2014    20      907     522736  4818968 185     40
6:00:55 1/29/2014       1       29      2014    6       908     522745  4818968 185     40
2:01:23 2/19/2014       2       19      2014    2       908     522832  4818968 184     40
2:00:55 3/25/2010       3       25      2010    2       638     520929  4818962 189     40
12:00:53        12/6/2010       12      6       2010    12      639     526812  4818983 76      40
2:00:44 12/26/2013      12      26      2013    2       914     520876  4818962 189     40
4:00:49 1/5/2013        1       5       2013    4       680     520814  4818962 189     40
16:00:54        3/18/2009       3       18      2009    16      638     521793  4818965 187     40
8:00:54 12/20/2012      12      20      2012    8       677     523344  4818970 183     40
18:00:45        3/13/2009       3       13      2009    18      644     523342  4818970 183     40
18:00:54        1/21/2014       1       21      2014    18      916     524362  4818974 123     39
8:00:53 12/17/2013      12      17      2013    8       671     523920  4818972 182     40
10:00:56        2/1/2013        2       1       2013    10      679     524183  4818973 123     39
4:01:04 4/30/2009       4       30      2009    4       634     521566  4818964 188     40
20:00:44        3/14/2014       3       14      2014    20      918     526070  4818980 77      40
16:00:25        11/24/2013      11      24      2013    16      909     521550  4818964 188     40
10:01:12        1/17/2013       1       17      2013    10      679     521679  4818965 187     40
18:00:53        3/22/2009       3       22      2009    18      647     525292  4818978 81      40
6:00:54 12/18/2011      12      18      2011    6       650     523901  4818972 182     40
22:00:54        1/30/2010       1       30      2010    22      633     522833  4818969 184     40
4:00:47 12/23/2011      12      23      2011    4       650     524841  4818976 79      40
22:01:19        1/11/2011       1       11      2011    22      638     522825  4818969 184     40
22:00:49        3/24/2013       3       24      2013    22      658     524759  4818976 78      40
10:00:54        12/18/2011      12      18      2011    10      650     523894  4818973 182     40
0:00:54 1/19/2013       1       19      2013    0       671     523119  4818970 184     40
8:00:53 2/28/2010       2       28      2010    8       643     525571  4818979 81      40
18:01:11        1/25/2014       1       25      2014    18      908     523113  4818970 184     40
18:00:24        3/9/2012        3       9       2012    18      658     521301  4818964 188     40
22:00:48        2/2/2010        2       2       2010    22      638     523007  4818970 184     40
8:00:52 4/2/2012        4       2       2012    8       678     525759  4818980 80      40
8:00:53 1/29/2010       1       29      2010    8       640     523284  4818971 183     40
8:00:54 12/19/2012      12      19      2012    8       677     523911  4818973 182     40
12:00:35        3/16/2010       3       16      2010    12      655     521886  4818966 187     40
0:00:53 3/28/2012       3       28      2012    0       677     521400  4818965 188     40
6:00:53 2/7/2012        2       7       2012    6       663     524941  4818977 79      40
4:00:53 3/24/2010       3       24      2010    4       639     521756  4818966 187     40
16:00:12        1/16/2009       1       16      2009    16      632     523187  4818971 184     40
4:00:55 1/19/2013       1       19      2013    4       671     523121  4818970 184     40
20:00:42        3/2/2013        3       2       2013    20      658     522753  4818969 185     40
8:00:53 4/2/2014        4       2       2014    8       916     522592  4818969 185     40
18:00:53        4/6/2012        4       6       2012    18      675     526672  4818984 76      40
18:00:53        2/16/2009       2       16      2009    18      637     526230  4818982 77      40
8:00:53 3/19/2014       3       19      2014    8       916     522217  4818968 186     40
14:00:53        2/25/2012       2       25      2012    14      665     522870  4818970 184     40
16:00:24        1/1/2013        1       1       2013    16      658     523026  4818970 184     40
8:01:24 12/20/2011      12      20      2011    8       650     524170  4818974 123     39
18:00:54        2/23/2010       2       23      2010    18      633     525028  4818978 79      40
18:00:54        1/14/2009       1       14      2009    18      635     522741  4818970 185     40
8:00:45 12/18/2011      12      18      2011    8       650     523902  4818974 182     40
10:00:36        4/21/2011       4       21      2011    10      801     521696  4818966 187     40
20:00:53        1/28/2014       1       28      2014    20      909     521306  4818965 188     40
6:00:27 11/17/2010      11      17      2010    6       657     522168  4818968 186     40
14:00:54        4/18/2011       4       18      2011    14      667     522032  4818967 186     40
2:00:55 1/21/2013       1       21      2013    2       680     522414  4818969 185     40



18:00:44        12/29/2012      12      29      2012    18      665     523044  4818971 184     40
4:00:26 4/2/2011        4       2       2011    4       658     522081  4818968 186     40
0:00:56 2/17/2009       2       17      2009    0       637     526273  4818983 77      40
18:00:54        11/29/2010      11      29      2010    18      638     521870  4818967 187     40
16:00:23        1/12/2009       1       12      2009    16      632     523229  4818972 183     40
6:00:54 2/4/2013        2       4       2013    6       680     523108  4818972 184     40
2:00:50 3/26/2012       3       26      2012    2       675     521109  4818965 189     40
18:00:53        3/23/2009       3       23      2009    18      639     521478  4818967 188     40
18:01:23        3/23/2009       3       23      2009    18      642     522299  4818969 186     40
12:00:41        4/1/2011        4       1       2011    12      665     521588  4818967 188     40
18:00:54        2/10/2010       2       10      2010    18      633     523371  4818973 183     40
18:00:33        1/7/2010        1       7       2010    18      633     521311  4818966 188     40
0:00:53 3/25/2013       3       25      2013    0       663     524536  4818977 78      40
2:00:17 12/23/2011      12      23      2011    2       650     524871  4818979 79      40
12:01:05        3/17/2010       3       17      2010    12      639     521798  4818968 187     40
2:00:54 3/11/2014       3       11      2014    2       913     526544  4818985 76      40
20:00:23        2/25/2013       2       25      2013    20      658     522832  4818972 184     40
16:00:48        3/20/2011       3       20      2011    16      665     521494  4818967 188     40
0:00:43 4/16/2012       4       16      2012    0       666     524161  4818976 123     39
0:00:23 2/19/2014       2       19      2014    0       908     522818  4818972 184     40
16:00:26        3/21/2011       3       21      2011    16      663     524495  4818978 78      40
22:00:53        1/11/2014       1       11      2014    22      916     523078  4818973 184     40
2:00:51 1/19/2013       1       19      2013    2       671     523118  4818973 184     40
4:01:18 3/18/2010       3       18      2010    4       640     522071  4818969 186     40
14:00:42        1/1/2013        1       1       2013    14      658     523025  4818973 184     40
18:00:31        3/16/2010       3       16      2010    18      746     525764  4818983 80      40
6:00:42 5/1/2011        5       1       2011    6       665     524561  4818978 78      40
4:00:56 12/16/2011      12      16      2011    4       650     524482  4818978 78      40
14:00:13        3/17/2010       3       17      2010    14      656     521733  4818968 187     40
6:00:54 3/26/2012       3       26      2012    6       675     521112  4818966 189     40
6:01:07 12/4/2012       12      4       2012    6       670     525425  4818982 81      40
16:00:44        4/1/2014        4       1       2014    16      917     521584  4818968 188     40
0:00:47 12/22/2009      12      22      2009    0       633     522064  4818970 186     40
4:00:54 3/25/2010       3       25      2010    4       801     521093  4818967 189     40
0:00:31 1/29/2014       1       29      2014    0       916     523669  4818975 182     40
14:00:49        3/28/2010       3       28      2010    14      640     526431  4818986 76      40
4:00:41 3/21/2014       3       21      2014    4       909     521424  4818968 188     40
2:00:53 3/25/2013       3       25      2013    2       663     524529  4818979 78      40
16:00:26        2/11/2011       2       11      2011    16      801     523441  4818975 183     40
0:00:25 1/5/2013        1       5       2013    0       680     520806  4818966 189     40
4:00:54 1/21/2013       1       21      2013    4       680     522429  4818971 185     40
8:00:54 1/20/2014       1       20      2014    8       916     523192  4818974 184     40
18:00:41        3/23/2011       3       23      2011    18      667     522673  4818972 185     40
14:00:51        3/25/2008       3       25      2008    14      631     523329  4818975 183     40
12:00:42        12/27/2008      12      27      2008    12      633     523889  4818977 182     40
22:00:42        3/24/2014       3       24      2014    22      913     526657  4818987 76      40
10:00:55        4/1/2011        4       1       2011    10      665     521587  4818969 188     40
22:00:54        3/18/2010       3       18      2010    22      654     524216  4818978 123     39
18:02:04        4/6/2011        4       6       2011    18      665     525922  4818985 80      40
0:00:47 1/13/2013       1       13      2013    0       679     523240  4818975 183     40
20:00:54        3/20/2014       3       20      2014    20      907     521628  4818970 187     40
18:00:43        12/15/2008      12      15      2008    18      637     523608  4818976 183     40
22:00:47        2/25/2013       2       25      2013    22      658     522832  4818974 184     40
0:00:54 3/24/2014       3       24      2014    0       907     522654  4818973 185     40



16:00:47        11/28/2010      11      28      2010    16      801     521375  4818969 188     40
18:00:54        3/20/2008       3       20      2008    18      631     522745  4818974 185     40
22:00:47        1/14/2011       1       14      2011    22      801     522748  4818974 185     40
12:00:43        1/4/2012        1       4       2012    12      658     521567  4818970 188     40
22:00:43        4/15/2012       4       15      2012    22      666     524158  4818979 123     39
18:00:36        1/13/2009       1       13      2009    18      633     523288  4818976 183     40
10:00:42        5/2/2009        5       2       2009    10      634     521771  4818970 187     40
6:00:57 3/13/2014       3       13      2014    6       909     522101  4818972 186     40
12:00:36        4/15/2008       4       15      2008    12      636     521890  4818971 187     40
20:00:10        2/18/2014       2       18      2014    20      908     522875  4818974 184     40
18:00:47        12/17/2011      12      17      2011    18      650     523910  4818978 182     40
4:01:00 12/18/2011      12      18      2011    4       650     523905  4818978 182     40
22:00:41        1/3/2013        1       3       2013    22      665     523100  4818975 184     40
4:00:17 4/3/2012        4       3       2012    4       658     521538  4818970 188     40
20:00:52        4/1/2013        4       1       2013    20      663     525601  4818984 81      40
8:00:42 3/23/2010       3       23      2010    8       646     521832  4818971 187     40
4:01:11 1/15/2014       1       15      2014    4       679     522767  4818974 185     40
8:01:22 2/17/2014       2       17      2014    8       908     524594  4818981 78      40
4:00:47 2/7/2012        2       7       2012    4       663     524941 4818982 79 40
22:00:24 2/16/2009 2 16 2009 22 637 526261 4818987 77 40
10:00:49 3/31/2008 3 31 2008 10 635 522550 4818974 185 40
4:00:54 2/2/2011 2 2 2011 4 642 523923 4818978 182 40
8:00:16 3/21/2008 3 21 2008 8 631 522940 4818975 184 40
12:00:54 3/18/2010 3 18 2010 12 640 521831 4818971 187 40
14:00:54 2/1/2013 2 1 2013 14 679 523882 4818978 182 40
12:00:41 4/18/2011 4 18 2011 12 641 521941 4818972 187 40
12:01:12 3/24/2014 3 24 2014 12 917 522430 4818974 185 40
12:00:42 3/17/2010 3 17 2010 12 656 521727 4818971 187 40
16:00:53 2/7/2013 2 7 2013 16 679 523888 4818979 182 40
18:00:55 1/27/2010 1 27 2010 18 643 524895 4818982 79 40
2:00:42 12/18/2011 12 18 2011 2 650 523908 4818979 182 40
6:00:53 4/6/2008 4 6 2008 6 634 523089 4818976 184 40
8:00:54 1/23/2012 1 23 2012 8 666 524030 4818979 123 39
4:00:41 3/13/2014 3 13 2014 4 909 522109 4818973 186 40
10:00:56 2/5/2013 2 5 2013 10 663 524506 4818981 78 40
16:00:48 2/11/2010 2 11 2010 16 633 523203 4818977 184 40
18:00:54 1/11/2011 1 11 2011 18 638 522824 4818975 184 40
18:01:12 3/10/2014 3 10 2014 18 917 525409 4818985 81 40
6:00:27 11/25/2010 11 25 2010 6 651 524617 4818982 78 40
18:00:43 12/25/2010 12 25 2010 18 650 523610 4818978 183 40
16:00:54 4/8/2013 4 8 2013 16 679 521432 4818971 188 40
12:00:50 4/14/2011 4 14 2011 12 661 522090 4818973 186 40
2:00:40 4/17/2014 4 17 2014 2 907 524074 4818980 123 39
0:00:47 4/24/2008 4 24 2008 0 631 520885 4818969 189 40
20:00:50 1/24/2012 1 24 2012 20 663 522831 4818976 184 40
22:00:45 1/16/2014 1 16 2014 22 909 523181 4818977 184 40
16:00:20 1/15/2011 1 15 2011 16 639 523354 4818977 183 40
12:00:55 4/21/2011 4 21 2011 12 801 521735 4818972 187 40
18:01:11 3/28/2012 3 28 2012 18 677 522566 4818975 185 40
8:01:11 11/26/2009 11 26 2009 8 642 523733 4818979 182 40
6:00:50 4/13/2011 4 13 2011 6 661 521684 4818972 187 40
18:00:52 3/17/2014 3 17 2014 18 913 527167 4818992 74 40
18:00:43 3/29/2009 3 29 2009 18 645 523826 4818979 182 40
16:00:43 1/4/2014 1 4 2014 16 908 523332 4818978 183 40



6:00:54 4/20/2014 4 20 2014 6 917 527040 4818991 74 40
18:00:42 1/27/2010 1 27 2010 18 641 521245 4818971 188 40
16:00:47 4/22/2011 4 22 2011 16 665 522205 4818974 186 40
6:00:43 3/29/2011 3 29 2011 6 668 524446 4818982 78 40
0:00:54 1/14/2011 1 14 2011 0 642 523675 4818979 182 40
18:00:24 3/31/2011 3 31 2011 18 666 522892 4818976 184 40
12:00:25 4/17/2011 4 17 2011 12 641 521940 4818973 187 40
12:00:54 2/1/2011 2 1 2011 12 655 522056 4818974 186 40
10:00:54 1/12/2011 1 12 2011 10 642 524727 4818983 78 40
14:01:25 1/14/2011 1 14 2011 14 801 522609 4818976 185 40
0:00:56 2/3/2010 2 3 2010 0 638 523031 4818977 184 40
6:00:53 1/19/2013 1 19 2013 6 671 523113 4818977 184 40
16:00:41 5/1/2008 5 1 2008 16 634 521902 4818973 187 40
2:00:54 12/20/2011 12 20 2011 2 650 523908 4818980 182 40
16:00:47 3/17/2010 3 17 2010 16 656 521736 4818973 187 40
16:00:28 2/2/2011 2 2 2011 16 650 521851 4818973 187 40
18:00:54 3/23/2008 3 23 2008 18 636 522832 4818977 184 40
0:00:41 1/29/2014 1 29 2014 0 908 522731 4818976 185 40
22:00:33 3/23/2011 3 23 2011 22 669 522874 4818977 184 40
16:00:48 1/10/2013 1 10 2013 16 679 523412 4818979 183 40
0:00:54 3/16/2014 3 16 2014 0 916 526153 4818989 77 40
8:00:49 2/26/2013 2 26 2013 8 658 523118 4818978 184 40
8:00:53 3/22/2011 3 22 2011 8 663 524232 4818982 123 39
4:00:31 12/9/2013 12 9 2013 4 911 525052 4818985 79 40
22:00:47 2/12/2013 2 12 2013 22 679 523019 4818978 184 40
0:00:43 12/18/2011 12 18 2011 0 650 523904 4818981 182 40
18:00:37 11/17/2010 11 17 2010 18 650 522085 4818974 186 40
6:00:54 1/21/2013 1 21 2013 6 680 522429 4818976 185 40
2:01:00 2/13/2013 2 13 2013 2 679 523018 4818978 184 40
2:00:42 1/2/2011 1 2 2011 2 650 523190 4818978 184 40
0:00:33 1/20/2013 1 20 2013 0 665 523108 4818978 184 40
16:00:53 12/25/2013 12 25 2013 16 909 522376 4818976 186 40
12:00:41 3/17/2010 3 17 2010 12 646 521993 4818974 187 40
18:00:27 3/30/2014 3 30 2014 18 907 522552 4818976 185 40
4:00:41 2/22/2012 2 22 2012 4 663 526136 4818989 77 40
12:00:41 3/17/2011 3 17 2011 12 660 522682 4818977 185 40
4:00:14 3/26/2012 3 26 2012 4 675 521098 4818972 189 40
22:00:49 11/17/2010 11 17 2010 22 650 522086 4818975 186 40
16:00:42 4/8/2009 4 8 2009 16 637 525315 4818986 81 40
2:00:53 12/22/2009 12 22 2009 2 633 522087 4818975 186 40
0:00:54 3/24/2011 3 24 2011 0 669 522812 4818978 184 40
12:00:53 4/24/2014 4 24 2014 12 917 523913 4818981 182 40
0:00:54 2/20/2014 2 20 2014 0 913 527108 4818993 74 40
14:00:54 3/16/2010 3 16 2010 14 656 521706 4818974 187 40
10:00:21 2/13/2010 2 13 2010 10 633 524229 4818983 123 39
8:00:46 3/4/2014 3 4 2014 8 907 524340 4818983 123 39
0:00:47 2/13/2013 2 13 2013 0 679 523014 4818978 184 40
22:00:48 1/14/2014 1 14 2014 22 917 522653 4818977 185 40
20:00:28 11/24/2013 11 24 2013 20 909 521659 4818974 187 40
8:00:48 2/2/2014 2 2 2014 8 908 521213 4818973 188 40
6:00:24 12/20/2011 12 20 2011 6 650 524098 4818982 123 39
22:00:30 1/4/2014 1 4 2014 22 671 523013 4818979 184 40
18:00:47 2/24/2013 2 24 2013 18 666 523587 4818981 183 40
14:00:23 2/15/2011 2 15 2011 14 654 522332 4818976 186 40



12:00:40 1/1/2010 1 1 2010 12 639 524050 4818982 123 39
14:00:43 2/10/2010 2 10 2010 14 640 523053 4818979 184 40
8:00:48 3/6/2010 3 6 2010 8 644 524871 4818985 79 40
10:00:54 4/22/2011 4 22 2011 10 668 526018 4818990 77 40
14:00:35 3/20/2010 3 20 2010 14 641 521705 4818975 187 40
18:00:43 3/21/2013 3 21 2013 18 671 526359 4818991 77 40
18:00:54 3/29/2008 3 29 2008 18 634 523684 4818982 182 40
4:00:47 4/6/2008 4 6 2008 4 634 523089 4818980 184 40
18:00:41 5/1/2008 5 1 2008 18 634 521900 4818976 187 40
18:00:49 3/19/2009 3 19 2009 18 642 523247 4818980 183 40
20:00:54 1/11/2014 1 11 2014 20 916 523086 4818980 184 40
18:00:24 4/26/2011 4 26 2011 18 654 523004 4818979 184 40
16:00:35 3/17/2009 3 17 2009 16 642 523281 4818980 183 40
2:00:53 12/27/2012 12 27 2012 2 679 522835 4818979 184 40
10:01:12 12/27/2008 12 27 2008 10 634 523287 4818981 183 40
4:00:56 3/8/2014 3 8 2014 4 908 522832 4818979 184 40
8:00:23 4/3/2010 4 3 2010 8 652 525946 4818990 80 40
6:00:56 4/24/2008 4 24 2008 6 631 520887 4818973 189 40
6:00:53 1/1/2011 1 1 2011 6 638 522779 4818979 185 40
18:00:36 1/20/2014 1 20 2014 18 909 523528 4818982 183 40
4:00:53 2/4/2013 2 4 2013 4 680 523107 4818980 184 40
2:00:54 3/13/2014 3 13 2014 2 909 522102 4818977 186 40
12:00:53 2/25/2012 2 25 2012 12 665 522746 4818979 185 40
18:00:53 2/3/2011 2 3 2011 18 654 523113 4818980 184 40
6:00:54 4/10/2009 4 10 2009 6 637 522069 4818977 186 40
20:00:53 12/30/2012 12 30 2012 20 665 522839 4818979 184 40
16:00:54 3/19/2010 3 19 2010 16 656 521546 4818975 188 40
14:00:44 12/30/2012 12 30 2012 14 658 523108 4818980 184 40
14:00:53 3/1/2011 3 1 2011 14 655 522956 4818980 184 40
14:00:47 12/22/2012 12 22 2012 14 670 521761 4818976 187 40
2:00:41 2/4/2010 2 4 2010 2 633 523117 4818980 184 40
8:00:53 1/1/2011 1 1 2011 8 638 522781 4818979 185 40
14:00:24 3/21/2010 3 21 2010 14 656 521702 4818976 187 40
16:00:50 2/8/2013 2 8 2013 16 663 523497 4818982 183 40
16:00:53 3/16/2010 3 16 2010 16 656 521712 4818976 187 40
10:00:53 2/22/2012 2 22 2012 10 658 522124 4818978 186 40
0:00:48 1/5/2014 1 5 2014 0 671 523014 4818981 184 40
18:00:42 4/2/2008 4 2 2008 18 636 523020 4818981 184 40
0:00:27 2/26/2013 2 26 2013 0 658 522825 4818980 184 40
14:00:49 1/12/2013 1 12 2013 14 663 523877 4818984 182 40
6:00:49 1/5/2014 1 5 2014 6 671 523020 4818981 184 40
14:00:57 3/26/2009 3 26 2009 14 642 522608 4818979 185 40
8:00:28 1/19/2011 1 19 2011 8 647 522789 4818980 185 40
12:00:54 1/21/2011 1 21 2011 12 642 523787 4818983 182 40
2:00:47 3/2/2013 3 2 2013 2 657 522670 4818980 185 40
12:00:47 3/17/2010 3 17 2010 12 801 521965 4818977 187 40
2:00:44 4/3/2012 4 3 2012 2 658 521530 4818976 188 40
14:00:53 4/12/2011 4 12 2011 14 665 522106 4818978 186 40
4:00:42 4/24/2008 4 24 2008 4 631 520887 4818974 180 40
16:00:26 3/14/2009 3 14 2009 16 640 523148 4818981 184 40
22:00:30 2/12/2013 2 12 2013 22 680 523115 4818982 184 40
8:00:54 3/31/2011 3 31 2011 8 668 524143 4818985 123 39
4:00:40 2/10/2011 2 10 2011 4 654 522833 4818981 184 40
14:00:48 2/24/2011 2 24 2011 14 650 524385 4818986 123 39



14:00:24 4/26/2008 4 26 2008 14 634 521532 4818976 188 40
18:01:11 1/11/2014 1 11 2014 18 909 523925 4818985 182 40
4:00:37 1/5/2014 1 5 2014 4 671 523021 4818982 184 40
4:00:50 12/20/2011 12 20 2011 4 650 523909 4818985 182 40
18:00:53 3/10/2013 3 10 2013 18 679 522109 4818979 186 40
0:00:44 2/13/2013 2 13 2013 0 680 523112 4818982 184 40
10:00:44 4/1/2008 4 1 2008 10 637 521979 4818978 187 40
6:00:55 12/23/2010 12 23 2010 6 646 523121 4818982 184 40
10:01:22 4/2/2010 4 2 2010 10 639 524280 4818986 123 39
10:00:20 12/24/2009 12 24 2009 10 647 521830 4818978 187 40
6:00:23 11/25/2010 11 25 2010 6 641 524475 4818987 78 40
6:00:54 4/2/2011 4 2 2011 6 658 522079 4818979 186 40
10:00:38 3/18/2011 3 18 2011 10 801 522124 4818979 186 40
18:00:49 3/23/2011 3 23 2011 18 669 522870 4818982 184 40
20:00:53 3/4/2014 3 4 2014 20 916 522876 4818982 184 40
16:00:44 1/31/2011 1 31 2011 16 655 522868 4818982 184 40
18:00:41 3/28/2011 3 28 2011 18 659 525425 4818991 81 40
2:01:11 3/21/2010 3 21 2010 2 646 521357 4818977 188 40
6:00:53 4/5/2010 4 5 2010 6 647 521019 4818976 180 40
18:00:44 12/31/2010 12 31 2010 18 801 520889 4818975 180 40
2:00:20 4/6/2008 4 6 2008 2 634 523083 4818983 184 40
18:00:47 2/7/2010 2 7 2010 18 638 521335 4818977 188 40
2:00:47 1/5/2014 1 5 2014 2 671 523011 4818983 184 40
16:00:33 3/28/2008 3 28 2008 16 633 523714 4818985 182 40
18:01:41 3/18/2010 3 18 2010 18 654 524179 4818987 123 39
8:00:23 4/14/2012 4 14 2012 8 665 522101 4818980 186 40
0:00:48 4/17/2014 4 17 2014 0 907 524105 4818986 123 39
18:00:37 4/30/2009 4 30 2009 18 644 523941 4818986 182 40
20:00:55 1/8/2014 1 8 2014 20 908 523096 4818983 184 40
14:00:48 4/5/2011 4 5 2011 14 668 525605 4818992 81 40
18:00:23 3/10/2014 3 10 2014 18 908 525419 4818992 81 40
12:01:01 2/6/2012 2 6 2012 12 665 524395 4818988 123 39
2:00:53 1/12/2012 1 12 2012 2 663 523872 4818986 182 40
6:00:27 3/8/2014 3 8 2014 6 908 522829 4818983 184 40
12:00:48 1/28/2009 1 28 2009 12 633 524574 4818989 78 40
8:00:52 4/25/2014 4 25 2014 8 909 522194 4818980 186 40
8:00:52 4/21/2012 4 21 2012 8 665 521790 4818979 187 40
2:00:54 4/4/2011 4 4 2011 2 641 521539 4818979 188 40
4:01:41 3/21/2010 3 21 2010 4 644 524419 4818988 78 40
14:00:55 1/9/2010 1 9 2010 14 639 521583 4818979 188 40
12:00:45 1/27/2013 1 27 2013 12 663 521755 4818980 187 40
16:00:48 2/5/2014 2 5 2014 16 908 523694 4818986 182 40
18:00:30 3/4/2014 3 4 2014 18 907 522674 4818983 185 40
20:00:54 3/28/2012 3 28 2012 20 666 524548 4818989 78 40
14:00:27 3/12/2014 3 12 2014 14 907 521869 4818980 187 40
2:00:48 2/7/2012 2 7 2012 2 663 524896 4818991 79 40
2:00:42 2/4/2013 2 4 2013 2 680 523109 4818984 184 40
8:00:53 4/30/2008 4 30 2008 8 634 524156 4818988 123 39
18:00:54 3/8/2010 3 8 2010 18 644 526111 4818995 77 40
0:00:49 1/9/2010 1 9 2010 0 633 521285 4818978 179 40
16:00:42 2/19/2012 2 19 2012 16 663 524587 4818990 78 40
0:00:44 12/26/2013 12 26 2013 0 914 520829 4818977 180 40
0:00:54 12/20/2011 12 20 2011 0 650 523922 4818987 182 40
12:00:47 12/30/2012 12 30 2012 12 658 523106 4818985 184 40



12:00:14 2/3/2010 2 3 2010 12 638 523272 4818985 183 40
18:00:42 3/23/2011 3 23 2011 18 660 522667 4818983 185 40
0:00:44 4/6/2008 4 6 2008 0 634 523088 4818985 184 40
8:00:49 1/26/2014 1 26 2014 8 916 525666 4818994 80 40
18:00:53 2/10/2010 2 10 2010 18 638 522868 4818984 184 40
0:00:54 3/6/2014 3 6 2014 0 913 527184 4819000 74 40
2:00:53 3/6/2014 3 6 2014 2 913 527187 4819000 74 40
12:00:47 4/11/2009 4 11 2009 12 637 525824 4818995 80 40
18:00:41 4/21/2009 4 21 2009 18 644 524153 4818989 123 39
14:00:54 3/30/2011 3 30 2011 14 662 523706 4818987 182 40
6:01:06 4/26/2013 4 26 2013 6 679 521110 4818979 180 40
16:00:49 3/19/2014 3 19 2014 16 907 521833 4818981 187 40
18:00:47 1/30/2010 1 30 2010 18 640 523307 4818986 183 40
18:00:51 12/24/2010 12 24 2010 18 638 523393 4818986 183 40
18:00:42 3/10/2010 3 10 2010 18 643 526052 4818996 77 40
14:00:42 1/14/2013 1 14 2013 14 665 522429 4818983 185 40
20:00:50 1/3/2013 1 3 2013 20 665 523091 4818985 184 40
16:00:44 3/12/2014 3 12 2014 16 914 521555 4818980 179 40
16:00:53 3/17/2009 3 17 2009 16 645 523331 4818986 183 40
12:00:55 3/31/2012 3 31 2012 12 671 522066 4818982 186 40
0:01:12 4/15/2010 4 15 2010 0 746 524174 4818989 123 39
14:00:44 3/31/2008 3 31 2008 14 636 521304 4818980 179 40
0:00:36 2/27/2013 2 27 2013 0 658 521281 4818980 179 40
18:00:20 2/26/2013 2 26 2013 18 658 521284 4818980 179 40
22:01:05 12/17/2011 12 17 2011 22 650 523906 4818989 182 40
2:00:53 2/22/2013 2 22 2013 2 666 523090 4818986 184 40
20:00:53 1/4/2014 1 4 2014 20 671 523010 4818985 184 40
4:00:52 2/20/2014 2 20 2014 4 908 523579 4818988 183 40
18:00:55 11/24/2013 11 24 2013 18 909 521661 4818981 178 40
14:00:44 4/12/2011 4 12 2011 14 658 522317 4818983 186 40
8:00:49 12/23/2010 12 23 2010 8 646 523136 4818986 184 40
18:00:56 3/20/2010 3 20 2010 18 642 522724 4818985 185 40
6:00:56 1/19/2011 1 19 2011 6 647 522947 4818986 184 40
2:00:56 3/18/2010 3 18 2010 2 654 522193 4818983 186 40
18:00:41 4/25/2008 4 25 2008 18 633 522160 4818983 186 40
16:00:47 4/16/2008 4 16 2008 16 634 521514 4818981 179 40
14:00:53 4/22/2011 4 22 2011 14 655 522037 4818983 186 40
18:00:30 4/2/2012 4 2 2012 18 657 521323 4818981 179 40
14:00:48 2/23/2011 2 23 2011 14 638 522372 4818985 186 40
2:00:53 3/9/2014 3 9 2014 2 917 524707 4818993 78 40
18:00:54 1/12/2011 1 12 2011 18 641 522358 4818985 186 40
14:00:23 4/16/2011 4 16 2011 14 661 521935 4818983 178 40
16:00:56 1/31/2011 1 31 2011 16 638 523025 4818987 184 40
22:00:42 1/8/2010 1 8 2010 22 633 521296 4818981 179 40
8:00:41 1/5/2014 1 5 2014 8 671 523008 4818987 184 40
10:00:47 12/30/2012 12 30 2012 10 658 523103 4818987 184 40
14:00:42 1/16/2009 1 16 2009 14 632 523365 4818988 183 40
16:00:47 12/27/2012 12 27 2012 16 679 522136 4818984 186 40
10:00:54 4/26/2014 4 26 2014 10 907 521952 4818984 178 40
12:00:41 12/27/2008 12 27 2008 12 637 523524 4818989 183 40
18:00:48 3/28/2009 3 28 2009 18 642 523357 4818989 183 40
14:00:11 1/1/2010 1 1 2010 14 639 524095 4818991 123 39
22:00:24 3/14/2010 3 14 2010 22 650 525776 4818997 80 40
16:00:48 12/29/2012 12 29 2012 16 665 523044 4818988 184 40



14:00:43 1/4/2014 1 4 2014 14 908 523329 4818989 183 40
8:00:48 1/2/2011 1 2 2011 8 650 523194 4818988 184 40
6:00:48 4/3/2012 4 3 2012 6 658 521824 4818984 178 40
16:00:53 3/19/2013 3 19 2013 16 663 522141 4818985 186 40
18:01:05 2/4/2013 2 4 2013 18 679 523486 4818989 183 40
4:00:53 1/13/2013 1 13 2013 4 679 523237 4818989 183 40
16:00:38 1/27/2010 1 27 2010 16 643 524512 4818993 78 40
10:00:41 4/29/2011 4 29 2011 10 655 522083 4818985 177 40
8:00:48 1/16/2009 1 16 2009 8 632 523029 4818988 184 40
2:00:55 2/16/2011 2 16 2011 2 642 523877 4818991 182 40
4:00:55 1/2/2011 1 2 2011 4 650 523193 4818989 184 40
6:00:19 1/16/2009 1 16 2009 6 632 523029 4818988 184 40
8:00:54 1/13/2013 1 13 2013 8 679 523236 4818989 183 40
18:00:43 3/20/2010 3 20 2010 18 640 525369 4818997 81 40
8:00:56 1/1/2011 1 1 2011 8 646 521378 4818983 179 40
0:00:41 4/20/2014 4 20 2014 0 917 527013 4819003 74 40
8:00:55 3/24/2014 3 24 2014 8 916 522446 4818987 185 40
16:00:26 1/28/2011 1 28 2011 16 642 523737 4818991 182 40
10:00:49 3/14/2010 3 14 2010 10 638 521980 4818985 178 40
16:00:33 2/10/2010 2 10 2010 16 640 523088 4818989 184 40
12:00:53 3/19/2014 3 19 2014 12 907 521786 4818985 178 40
18:00:56 2/14/2011 2 14 2011 18 654 522625 4818988 185 40
22:00:42 3/4/2013 3 4 2013 22 663 523043 4818989 184 40
14:00:54 3/31/2009 3 31 2009 14 644 523640 4818991 182 40
2:01:24 4/9/2011 4 9 2011 2 801 521790 4818985 178 40
18:00:47 3/8/2013 3 8 2013 18 663 523531 4818991 183 40
4:00:55 3/24/2010 3 24 2010 4 643 521891 4818985 178 40
14:00:56 11/23/2011 11 23 2011 14 655 521479 4818984 179 40
10:00:42 3/20/2014 3 20 2014 10 909 521522 4818984 179 40
14:00:31 12/29/2012 12 29 2012 14 665 523059 4818989 184 40
2:00:59 1/13/2013 1 13 2013 2 679 523240 4818990 183 40
8:00:55 2/29/2012 2 29 2012 8 663 524470 4818994 78 40
16:00:47 3/18/2010 3 18 2010 16 656 521565 4818984 179 40
10:00:13 4/15/2009 4 15 2009 10 639 523824 4818992 182 40
18:00:54 2/3/2010 2 3 2010 18 633 523217 4818990 183 40
22:00:17 1/28/2014 1 28 2014 22 909 521299 4818984 179 40
22:00:53 12/22/2010 12 22 2010 22 646 523077 4818990 184 40
6:00:47 3/24/2010 3 24 2010 6 643 521891 4818986 178 40
20:00:48 4/6/2012 4 6 2012 20 666 526640 4819003 76 40
16:00:54 2/24/2013 2 24 2013 16 666 523863 4818993 182 40
18:01:41 1/1/2013 1 1 2013 18 675 522783 4818989 185 40
18:00:57 12/12/2012 12 12 2012 18 675 526107 4819001 77 40
4:00:53 4/20/2014 4 20 2014 4 917 527048 4819005 74 40
8:00:48 4/2/2012 4 2 2012 8 670 524763 4818996 78 40
16:00:54 1/17/2010 1 17 2010 16 642 522349 4818988 177 40
18:00:56 12/19/2009 12 19 2009 18 639 523044 4818990 184 40
22:00:47 12/28/2013 12 28 2013 22 909 523047 4818990 184 40
12:00:53 3/17/2009 3 17 2009 12 640 521836 4818986 178 40
18:00:47 1/12/2011 1 12 2011 18 642 524598 4818996 78 40
18:00:50 4/1/2011 4 1 2011 18 667 521368 4818985 179 40
16:00:41 4/25/2014 4 25 2014 16 909 522212 4818987 177 40
6:00:41 1/13/2013 1 13 2013 6 679 523232 4818991 183 40
18:00:44 12/15/2008 12 15 2008 18 637 523540 4818992 183 40
14:00:53 2/2/2011 2 2 2011 14 801 521901 4818986 178 40



18:00:30 12/30/2010 12 30 2010 18 646 522314 4818988 177 40
14:00:41 4/18/2011 4 18 2011 14 641 521963 4818987 178 40
0:00:33 2/13/2013 2 13 2013 0 675 523229 4818991 183 40
16:00:54 2/4/2013 2 4 2013 16 679 523493 4818992 183 40
18:00:43 1/8/2010 1 8 2010 18 633 521292 4818985 179 40
0:00:43 12/30/2012 12 30 2012 0 658 523075 4818991 184 40
0:00:53 1/24/2014 1 24 2014 0 679 523122 4818991 184 40
10:01:07 12/14/2010 12 14 2010 10 638 521683 4818986 178 40
8:00:55 1/10/2011 1 10 2011 8 647 523881 4818994 182 40
10:00:43 12/27/2008 12 27 2008 10 637 523491 4818992 183 40
2:00:31 1/7/2012 1 7 2012 2 663 524184 4818995 123 39
22:00:48 4/6/2009 4 6 2009 22 640 525577 4819000 81 40
12:00:41 4/15/2009 4 15 2009 12 648 522255 4818988 177 40
8:00:26 3/13/2014 3 13 2014 8 907 521879 4818987 178 40
10:00:42 1/4/2012 1 4 2012 10 663 521851 4818987 178 40
0:00:48 12/20/2013 12 20 2013 0 909 523823 4818994 182 40
2:00:54 3/10/2012 3 10 2012 2 663 523318 4818992 175 40
16:00:48 12/24/2009 12 24 2009 16 644 523321 4818992 175 40
12:00:53 2/12/2011 2 12 2011 12 801 525349 4819000 81 40
6:00:39 1/1/2011 1 1 2011 6 646 521375 4818986 179 40
16:00:43 3/16/2010 3 16 2010 16 654 521712 4818987 178 40
22:00:42 4/1/2008 4 1 2008 22 635 523045 4818992 174 40
8:00:53 2/27/2010 2 27 2010 8 647 524980 4818999 79 40
4:00:54 1/18/2013 1 18 2013 4 663 523209 4818992 175 40
0:02:29 4/2/2008 4 2 2008 0 635 523049 4818992 174 40
6:00:41 1/2/2011 1 2 2011 6 650 523192 4818992 174 40
16:00:56 1/29/2013 1 29 2013 16 680 521269 4818986 179 40
8:00:54 3/23/2010 3 23 2010 8 652 521953 4818988 178 40
16:00:31 1/27/2010 1 27 2010 16 633 523838 4818995 176 40
16:01:01 4/16/2011 4 16 2011 16 661 521910 4818988 178 40
16:01:12 3/19/2010 3 19 2010 16 638 521536 4818987 179 40
0:00:21 1/12/2012 1 12 2012 0 663 523864 4818995 176 40
6:00:41 12/2/2010 12 2 2010 6 650 523909 4818995 176 40
18:00:26 3/31/2012 3 31 2012 18 680 524229 4818996 122 39
18:00:42 12/4/2010 12 4 2010 18 647 521935 4818989 178 40
14:00:54 1/12/2013 1 12 2013 14 679 523822 4818995 176 40
0:00:44 2/25/2009 2 25 2009 0 637 526134 4819004 77 40
4:00:47 12/26/2013 12 26 2013 4 914 520882 4818985 180 40
22:02:15 4/2/2009 4 2 2009 22 635 523073 4818992 174 40
22:00:53 2/3/2010 2 3 2010 22 633 523209 4818993 174 40
10:00:56 2/3/2010 2 3 2010 10 638 523263 4818993 175 40
18:00:48 12/31/2010 12 31 2010 18 639 522799 4818992 173 40
8:00:55 12/2/2010 12 2 2010 8 650 523908 4818995 176 40
0:00:55 4/22/2009 4 22 2009 0 642 526188 4819004 77 40
22:00:43 2/26/2013 2 26 2013 22 658 521269 4818987 179 40
14:00:54 3/25/2008 3 25 2008 14 633 523269 4818993 175 40
8:00:44 2/22/2012 2 22 2012 8 663 526200 4819004 77 40
22:01:18 12/19/2010 12 19 2010 22 801 523544 4818994 175 40
22:00:48 2/3/2011 2 3 2011 22 654 523117 4818993 174 40
22:00:53 1/30/2010 1 30 2010 22 640 523300 4818994 175 40
20:00:44 1/11/2012 1 11 2012 20 663 523867 4818996 176 40
16:00:25 3/7/2014 3 7 2014 16 917 521901 4818989 178 40
14:00:36 3/16/2010 3 16 2010 14 654 521712 4818989 178 40
12:00:10 12/27/2008 12 27 2008 12 634 523303 4818994 175 40



6:00:54 4/16/2010 4 16 2010 6 646 521167 4818987 180 40
22:00:53 1/19/2013 1 19 2013 22 665 523065 4818993 174 40
4:00:49 1/10/2011 1 10 2011 4 801 523744 4818996 176 40
0:01:24 12/8/2011 12 8 2011 0 655 524355 4818998 122 39
10:00:54 2/28/2012 2 28 2012 10 665 523642 4818995 176 40
20:00:48 12/29/2012 12 29 2012 20 658 523074 4818993 174 40
18:00:47 3/25/2010 3 25 2010 18 638 524160 4818997 122 39
22:00:47 3/22/2008 3 22 2008 22 635 523120 4818994 174 40
14:01:23 4/6/2009 4 6 2009 14 646 521593 4818989 179 40
18:01:24 12/19/2010 12 19 2010 18 801 523550 4818995 175 40
0:01:18 4/3/2009 4 3 2009 0 635 523072 4818994 174 40
8:00:53 2/25/2013 2 25 2013 8 663 524062 4818997 122 39
2:00:55 4/20/2014 4 20 2014 2 917 527063 4819009 74 40
18:01:12 2/3/2011 2 3 2011 18 654 523121 4818994 174 40
2:00:44 4/22/2009 4 22 2009 2 642 526188 4819005 77 40
14:00:44 1/10/2013 1 10 2013 14 679 523443 4818995 175 40
8:00:47 4/14/2011 4 14 2011 8 666 524637 4818999 73 40
12:00:53 2/2/2010 2 2 2010 12 638 523283 4818995 175 40
12:00:50 12/29/2012 12 29 2012 12 665 523076 4818994 174 40
12:00:42 2/11/2010 2 11 2010 12 633 523249 4818995 175 40
8:01:00 3/20/2014 3 20 2014 8 907 521870 4818990 178 40
22:00:55 2/12/2013 2 12 2013 22 675 523232 4818995 175 40
12:00:47 3/20/2014 3 20 2014 12 907 521627 4818989 178 40
10:00:43 2/11/2010 2 11 2010 10 633 523249 4818995 175 40
8:00:50 2/24/2010 2 24 2010 8 643 522976 4818994 174 40
16:00:47 3/19/2010 3 19 2010 16 657 521530 4818989 179 40
4:00:42 1/12/2012 1 12 2012 4 663 523861 4818997 176 40
2:00:54 11/19/2013 11 19 2013 2 914 524005 4818998 176 40
10:00:48 12/22/2012 12 22 2012 10 670 521846 4818990 178 40
8:00:54 4/3/2010 4 3 2010 8 639 525927 4819005 70 40
4:00:43 12/31/2008 12 31 2008 4 632 523324 4818995 175 40
2:00:47 1/10/2011 1 10 2011 2 801 523746 4818997 176 40
18:00:47 2/2/2010 2 2 2010 18 638 523016 4818994 174 40
16:00:32 3/20/2012 3 20 2012 16 658 521698 4818990 178 40
6:00:41 4/27/2013 4 27 2013 6 677 521593 4818990 179 40
14:00:33 3/9/2009 3 9 2009 14 637 523364 4818996 175 40
4:00:54 3/18/2012 3 18 2012 4 666 521806 4818990 178 40
12:00:48 1/13/2014 1 13 2014 12 909 523504 4818996 175 40
6:00:51 4/30/2009 4 30 2009 6 634 521687 4818990 178 40
12:00:27 3/23/2010 3 23 2010 12 643 522275 4818992 177 40
18:00:55 1/1/2011 1 1 2011 18 650 523236 4818995 175 40
18:00:50 12/19/2011 12 19 2011 18 650 523928 4818998 176 40
18:00:30 3/24/2008 3 24 2008 18 636 523279 4818996 175 40
8:00:42 4/23/2011 4 23 2011 8 654 522115 4818992 177 40
12:00:29 12/31/2008 12 31 2008 12 637 523935 4818998 176 40
12:00:46 3/17/2010 3 17 2010 12 654 521974 4818992 178 40
14:00:10 12/6/2010 12 6 2010 14 642 526556 4819008 68 40
16:00:42 1/22/2012 1 22 2012 16 663 523554 4818997 175 40
4:00:40 12/9/2013 12 9 2013 4 917 523316 4818996 175 40
12:00:53 4/18/2012 4 18 2012 12 670 524691 4819001 73 40
16:00:45 4/22/2011 4 22 2011 16 655 522099 4818992 177 40
22:00:56 1/19/2013 1 19 2013 22 671 523224 4818996 175 40
6:00:55 12/7/2010 12 7 2010 6 641 523837 4818998 176 40
16:00:47 4/7/2014 4 7 2014 16 679 521919 4818992 178 40



0:00:25 1/20/2013 1 20 2013 0 663 523023 4818995 174 40
10:00:53 1/9/2010 1 9 2010 10 647 521758 4818991 178 40
6:01:23 4/11/2010 4 11 2010 6 801 520988 4818989 180 40
16:00:21 3/12/2009 3 12 2009 16 637 523513 4818997 175 40
20:00:48 12/29/2012 12 29 2012 20 665 523061 4818996 174 40
4:00:48 4/27/2013 4 27 2013 4 677 521595 4818991 179 40
6:00:42 1/10/2011 1 10 2011 6 801 523740 4818998 176 40
18:01:46 4/22/2011 4 22 2011 18 665 522284 4818993 177 40
8:00:49 1/14/2009 1 14 2009 8 635 523285 4818997 175 40
2:01:24 5/7/2010 5 7 2010 2 642 526216 4819007 69 40
20:00:44 3/21/2014 3 21 2014 20 908 525134 4819003 72 40
6:00:21 1/14/2009 1 14 2009 6 635 523282 4818997 175 40
18:00:52 1/26/2013 1 26 2013 18 663 522096 4818993 177 40
0:00:41 1/20/2013 1 20 2013 0 671 523223 4818997 175 40
2:00:53 1/20/2013 1 20 2013 2 665 523103 4818996 174 40
0:00:59 11/19/2013 11 19 2013 0 907 524236 4819000 122 39
4:00:24 4/1/2009 4 1 2009 4 644 523495 4818998 175 40
14:00:48 1/3/2009 1 3 2009 14 637 524709 4819002 73 40
22:00:47 4/16/2014 4 16 2014 22 907 524129 4819000 122 39
16:01:04 4/11/2013 4 11 2013 16 679 521389 4818991 179 40
4:00:50 3/9/2011 3 9 2011 4 650 523236 4818997 175 40
18:00:27 1/28/2010 1 28 2010 18 643 522866 4818996 174 40
2:00:48 2/27/2014 2 27 2014 2 918 526227 4819008 69 40
18:00:42 3/30/2012 3 30 2012 18 658 525111 4819004 72 40
22:00:53 12/29/2012 12 29 2012 22 665 523050 4818996 174 40
6:00:47 1/15/2013 1 15 2013 6 663 523013 4818996 174 40
2:00:50 3/5/2014 3 5 2014 2 908 523036 4818997 174 40
0:00:55 12/22/2009 12 22 2009 0 638 521531 4818992 179 40
6:00:41 2/2/2014 2 2 2014 6 908 521201 4818991 179 40
2:00:56 3/10/2012 3 10 2012 2 666 523237 4818997 175 40
6:00:54 2/27/2014 2 27 2014 6 918 526228 4819008 69 40
18:00:41 2/27/2013 2 27 2013 18 677 521322 4818991 179 40
10:00:48 4/19/2014 4 19 2014 10 907 523849 4819000 176 40
2:00:32 12/15/2012 12 15 2012 2 665 525617 4819006 70 40
8:00:56 4/2/2012 4 2 2012 8 680 524171 4819001 122 39
10:00:35 12/29/2012 12 29 2012 10 665 523079 4818997 174 40
6:00:44 3/9/2011 3 9 2011 6 650 523227 4818998 175 40
16:00:53 1/12/2009 1 12 2009 16 635 523804 4819000 176 40
18:00:57 1/1/2011 1 1 2011 18 650 523233 4818998 175 40
0:00:33 3/5/2014 3 5 2014 0 908 523038 4818997 174 40
12:00:50 1/4/2012 1 4 2012 12 663 521846 4818993 178 40
2:00:53 1/20/2013 1 20 2013 2 671 523225 4818998 175 40
6:00:54 12/9/2013 12 9 2013 6 917 523315 4818998 175 40
0:00:47 1/16/2014 1 16 2014 0 917 522894 4818997 174 40
12:00:47 2/28/2009 2 28 2009 12 637 525292 4819005 71 40
18:00:47 12/28/2009 12 28 2009 18 647 521333 4818992 179 40
18:00:42 1/18/2011 1 18 2011 18 638 523129 4818998 174 40
14:00:39 1/13/2011 1 13 2011 14 647 523565 4818999 175 40
4:00:57 2/16/2011 2 16 2011 4 642 523878 4819000 176 40
22:00:50 1/11/2012 1 11 2012 22 663 523859 4819000 176 40
18:00:24 4/2/2008 4 2 2008 18 635 522875 4818997 174 40
14:00:41 4/5/2011 4 5 2011 14 660 526406 4819010 69 40
18:00:50 3/15/2010 3 15 2010 18 639 522209 4818995 177 40
20:00:42 2/26/2013 2 26 2013 20 658 521246 4818992 179 40



18:00:42 4/1/2008 4 1 2008 18 635 523062 4818998 174 40
20:00:42 12/28/2013 12 28 2013 20 909 523048 4818998 174 40
14:00:21 4/26/2008 4 26 2008 14 631 521402 4818992 179 40
20:00:33 4/25/2014 4 25 2014 20 907 523040 4818998 174 40
0:00:41 2/4/2010 2 4 2010 0 633 523213 4818998 175 40
2:00:53 1/20/2014 1 20 2014 2 916 523159 4818998 174 40
16:00:53 3/5/2013 3 5 2013 16 679 522311 4818995 177 40
12:00:56 2/22/2010 2 22 2010 12 639 525926 4819008 70 40
20:00:48 1/16/2014 1 16 2014 20 909 523191 4818998 174 40
18:00:33 4/4/2014 4 4 2014 18 907 523830 4819001 176 40
6:00:55 12/8/2010 12 8 2010 6 801 524059 4819002 122 39
10:00:48 1/2/2013 1 2 2013 10 663 523271 4818999 175 40
16:00:52 3/23/2010 3 23 2010 16 646 522061 4818995 177 40
18:00:11 4/7/2009 4 7 2009 18 633 521241 4818992 179 40
0:00:56 12/16/2012 12 16 2012 0 665 525325 4819006 71 40
18:01:47 3/27/2010 3 27 2010 18 640 525489 4819007 71 40
12:00:48 2/20/2012 2 20 2012 12 663 526242 4819010 69 40
18:00:53 1/23/2014 1 23 2014 18 909 523939 4819001 176 40
18:00:54 12/18/2008 12 18 2008 18 635 525540 4819007 71 40
12:00:23 1/25/2014 1 25 2014 12 908 522285 4818996 177 40
22:00:21 12/29/2012 12 29 2012 22 658 523068 4818998 174 40
22:00:54 3/4/2014 3 4 2014 22 908 523040 4818998 174 40
4:00:31 4/17/2014 4 17 2014 4 907 523916 4819001 176 40
4:00:21 1/15/2013 1 15 2013 4 663 523015 4818998 174 40
18:00:42 3/21/2008 3 21 2008 18 632 521671 4818994 178 40
14:00:45 2/11/2010 2 11 2010 14 633 523250 4818999 175 40
4:00:41 3/17/2012 3 17 2012 4 666 521917 4818995 178 40
0:00:48 1/29/2010 1 29 2010 0 643 522806 4818998 173 40
18:00:25 3/22/2008 3 22 2008 18 635 523120 4818999 174 40
14:00:50 1/25/2010 1 25 2010 14 643 523420 4819000 175 40
22:00:25 1/17/2013 1 17 2013 22 663 523197 4818999 174 40
14:00:42 4/15/2011 4 15 2011 14 661 522326 4818996 177 40
12:00:49 12/13/2013 12 13 2013 12 914 521432 4818994 179 40
6:00:54 1/18/2013 1 18 2013 6 663 523209 4819000 175 40
22:00:47 1/1/2011 1 1 2011 22 650 523235 4819000 175 40
18:00:45 3/18/2011 3 18 2011 18 668 522128 4818996 177 40
6:01:11 2/16/2011 2 16 2011 6 642 523874 4819002 176 40
22:00:41 2/19/2014 2 19 2014 22 908 523148 4818999 174 40
18:00:54 1/4/2012 1 4 2012 18 658 521349 4818994 179 40
14:01:07 11/25/2013 11 25 2013 14 914 521112 4818993 180 40
12:00:41 3/26/2010 3 26 2010 12 643 525142 4819007 72 40
14:00:57 2/28/2009 2 28 2009 14 637 525292 4819007 71 40
8:00:44 12/31/2008 12 31 2008 8 632 523231 4819000 175 40
18:00:41 3/19/2009 3 19 2009 18 633 522322 4818997 177 40
6:01:11 12/31/2009 12 31 2009 6 643 525441 4819008 71 40
14:00:33 2/8/2013 2 8 2013 14 663 523594 4819002 175 40
22:00:47 1/15/2014 1 15 2014 22 917 522902 4818999 174 40
6:01:13 3/18/2012 3 18 2012 6 666 521809 4818996 178 40
12:01:23 2/15/2011 2 15 2011 12 654 522123 4818997 177 40
14:00:54 4/3/2010 4 3 2010 14 642 524042 4819004 122 39
16:00:54 1/1/2013 1 1 2013 16 671 521945 4818996 178 40
14:00:50 3/12/2009 3 12 2009 14 643 523598 4819002 175 40
6:00:54 3/29/2011 3 29 2011 6 669 524630 4819006 73 40
14:00:36 3/14/2011 3 14 2011 14 654 524308 4819005 122 39



12:00:53 2/21/2012 2 21 2012 12 663 526301 4819012 69 40
4:00:47 2/27/2014 2 27 2014 4 918 526222 4819012 69 40
18:00:50 3/1/2010 3 1 2010 18 647 522681 4818999 173 40
20:00:47 1/19/2013 1 19 2013 20 671 523223 4819001 175 40
12:00:42 4/22/2011 4 22 2011 12 655 522026 4818997 177 40
20:01:11 1/14/2014 1 14 2014 20 909 523854 4819003 176 40
18:00:49 3/29/2012 3 29 2012 18 663 525150 4819008 72 40
0:00:47 1/18/2013 1 18 2013 0 663 523204 4819001 174 40
18:00:54 12/19/2010 12 19 2010 18 801 523541 4819002 175 40
18:01:44 2/23/2010 2 23 2010 18 640 524868 4819007 72 40
10:01:18 1/4/2013 1 4 2013 10 665 523838 4819004 176 40
2:00:20 4/4/2012 4 4 2012 2 679 525307 4819009 71 40
6:00:41 12/6/2010 12 6 2010 6 647 524478 4819006 73 40
16:00:43 1/14/2013 1 14 2013 16 665 522443 4818999 173 40
18:00:53 12/6/2010 12 6 2010 18 801 523927 4819004 176 40
14:00:47 2/11/2010 2 11 2010 14 638 523104 4819001 174 40
12:00:53 2/5/2011 2 5 2011 12 801 525455 4819010 71 40
8:00:47 1/9/2010 1 9 2010 8 647 521760 4818997 178 40
14:00:56 2/21/2011 2 21 2011 14 639 523271 4819002 175 40
6:01:11 12/11/2010 12 11 2010 6 638 523866 4819004 176 40
12:00:48 1/31/2014 1 31 2014 12 917 523066 4819002 174 40
16:00:51 2/2/2011 2 2 2011 16 655 523612 4819004 176 40
8:00:54 1/18/2013 1 18 2013 8 663 523208 4819002 174 40
4:00:54 12/8/2010 12 8 2010 4 638 523830 4819004 176 40
10:00:34 2/13/2014 2 13 2014 10 907 525406 4819010 71 40
10:00:53 4/8/2009 4 8 2009 10 646 522110 4818999 177 40
2:00:47 3/22/2012 3 22 2012 2 666 522081 4818998 177 40
2:00:53 4/3/2009 4 3 2009 2 635 523073 4819002 174 40
12:01:04 3/3/2010 3 3 2010 12 644 525208 4819010 72 40
16:00:49 12/30/2010 12 30 2010 16 647 521187 4818996 180 40
20:00:53 1/19/2013 1 19 2013 20 665 523065 4819002 174 40
16:00:42 2/25/2012 2 25 2012 16 665 523026 4819002 174 40
18:00:50 2/24/2009 2 24 2009 18 637 526067 4819013 69 40
6:00:50 12/25/2010 12 25 2010 6 650 523594 4819004 175 40
16:00:54 12/18/2010 12 18 2010 16 639 527175 4819018 66 40
18:00:55 12/6/2010 12 6 2010 18 647 523561 4819004 175 40
18:00:56 4/16/2008 4 16 2008 18 635 520856 4818995 180 40
22:01:14 3/4/2014 3 4 2014 22 917 522911 4819002 174 40
6:00:49 11/23/2010 11 23 2010 6 642 526408 4819015 69 40
18:00:55 12/2/2010 12 2 2010 18 642 527185 4819018 66 40
2:00:49 1/15/2013 1 15 2013 2 663 523011 4819002 174 40
14:00:48 2/8/2013 2 8 2013 14 675 523591 4819004 175 40
8:00:53 2/2/2011 2 2 2011 8 646 523933 4819006 176 40
16:02:18 4/2/2008 4 2 2008 16 636 523055 4819003 174 40
0:00:48 4/1/2010 4 1 2010 0 652 525489 4819012 71 40
2:00:47 3/27/2013 3 27 2013 2 657 520894 4818996 180 40
14:00:54 3/21/2008 3 21 2008 14 632 523012 4819003 174 40
22:00:54 1/18/2011 1 18 2011 22 638 523120 4819003 174 40
2:00:48 12/2/2010 12 2 2010 2 650 523898 4819006 176 40
2:00:52 3/18/2014 3 18 2014 2 908 523361 4819004 175 40
0:00:50 1/1/2011 1 1 2011 0 639 522801 4819002 173 40
0:00:54 12/30/2012 12 30 2012 0 665 523053 4819003 174 40
2:00:46 1/21/2014 1 21 2014 2 907 523853 4819006 176 40
2:00:56 11/22/2011 11 22 2011 2 662 521590 4818998 179 40



14:00:53 2/2/2010 2 2 2010 14 638 523259 4819004 175 40
14:00:29 3/24/2008 3 24 2008 14 637 523426 4819005 175 40
18:01:05 1/11/2012 1 11 2012 18 663 523851 4819006 176 40
6:00:41 12/8/2013 12 8 2013 6 917 525763 4819013 70 40
16:00:54 3/23/2010 3 23 2010 16 653 521633 4818999 178 40
8:00:41 1/15/2013 1 15 2013 8 663 523011 4819003 174 40
6:18:18 5/6/2013 5 6 2013 6 657 521743 4818999 178 40
12:00:53 4/14/2014 4 14 2014 12 916 526440 4819016 68 40
6:00:11 12/31/2008 12 31 2008 6 632 523199 4819004 174 40
22:00:38 3/22/2008 3 22 2008 22 636 523461 4819005 175 40
18:00:23 12/20/2008 12 20 2008 18 635 525107 4819011 72 40
18:01:17 12/22/2010 12 22 2010 18 646 523054 4819004 174 40
20:00:53 1/17/2013 1 17 2013 20 663 523201 4819004 174 40
8:00:54 4/30/2011 4 30 2011 8 655 521524 4818999 179 40
16:00:53 3/16/2010 3 16 2010 16 647 521761 4818999 178 40
14:00:54 3/24/2008 3 24 2008 14 632 522889 4819003 174 40
22:00:54 1/7/2014 1 7 2014 22 679 523234 4819004 175 40
16:00:42 3/26/2011 3 26 2011 16 667 525412 4819012 71 40
0:00:48 3/5/2013 3 5 2013 0 663 523030 4819004 174 40
18:01:13 4/4/2011 4 4 2011 18 655 525022 4819011 72 40
0:00:30 1/13/2011 1 13 2011 0 646 522226 4819001 177 40
22:01:22 2/15/2014 2 15 2014 22 908 523879 4819007 176 40
18:01:14 1/17/2014 1 17 2014 18 909 524496 4819009 73 40
16:00:30 4/12/2011 4 12 2011 16 658 522343 4819002 177 40
6:00:48 1/26/2014 1 26 2014 6 916 525625 4819014 70 40
2:00:36 12/8/2010 12 8 2010 2 638 523821 4819007 176 40
6:00:47 3/17/2012 3 17 2012 6 666 521912 4819001 178 40
22:00:56 1/19/2013 1 19 2013 22 663 523013 4819004 174 40
2:00:31 5/1/2009 5 1 2009 2 645 526329 4819017 69 40
16:00:42 1/18/2011 1 18 2011 16 801 522994 4819004 174 40
2:00:54 3/22/2009 3 22 2009 2 640 525333 4819013 71 40
8:00:54 3/13/2009 3 13 2009 8 643 524201 4819009 122 39
18:00:54 3/22/2009 3 22 2009 18 643 525161 4819013 72 40
2:00:42 1/18/2013 1 18 2013 2 663 523202 4819006 174 40
18:00:42 2/1/2011 2 1 2011 18 642 523635 4819007 176 40
12:01:05 3/16/2010 3 16 2010 12 653 521679 4819001 178 40
18:00:41 3/22/2011 3 22 2011 18 660 525160 4819013 72 40
16:00:47 1/20/2010 1 20 2010 16 643 524040 4819009 122 39
18:00:53 3/30/2012 3 30 2012 18 663 525443 4819014 71 40
14:00:13 3/19/2010 3 19 2010 14 638 521427 4819000 179 40
18:00:54 2/2/2011 2 2 2011 18 655 522808 4819005 174 40
22:00:48 2/18/2011 2 18 2011 22 639 523495 4819007 175 40
14:00:23 2/13/2013 2 13 2013 14 675 523413 4819007 175 40
4:01:17 12/11/2010 12 11 2010 4 638 523808 4819008 176 40
6:00:54 3/22/2009 3 22 2009 6 647 523119 4819006 174 40
8:00:48 12/25/2010 12 25 2010 8 650 523596 4819007 175 40
16:00:55 12/10/2010 12 10 2010 16 650 521224 4819000 179 40
16:00:54 3/9/2011 3 9 2011 16 655 522662 4819004 173 40
2:00:48 12/11/2012 12 11 2012 2 675 525380 4819014 71 40
14:00:48 3/17/2008 3 17 2008 14 631 523683 4819008 176 40
10:00:53 1/18/2014 1 18 2014 10 907 523615 4819008 176 40
2:00:58 4/24/2010 4 24 2010 2 646 524115 4819010 122 39
18:00:54 2/27/2010 2 27 2010 18 644 525980 4819017 70 40
16:00:54 4/22/2011 4 22 2011 16 663 521347 4819000 179 40



8:00:53 3/25/2008 3 25 2008 8 631 523839 4819009 176 40
12:01:48 11/24/2013 11 24 2013 12 909 521066 4819000 180 40
14:00:48 12/24/2008 12 24 2008 14 633 526496 4819019 68 40
16:00:41 3/21/2008 3 21 2008 16 634 522997 4819006 174 40
18:01:23 4/3/2011 4 3 2011 18 641 521528 4819001 179 40
8:01:12 4/14/2009 4 14 2009 8 648 525279 4819014 71 40
12:00:54 12/20/2012 12 20 2012 12 677 523327 4819007 175 40
22:00:48 4/3/2011 4 3 2011 22 641 521520 4819001 179 40
8:00:28 3/6/2010 3 6 2010 8 639 524631 4819012 73 40
6:00:27 4/12/2011 4 12 2011 6 668 521868 4819002 178 40
4:00:53 3/21/2010 3 21 2010 4 655 521662 4819002 178 40
6:00:55 4/23/2011 4 23 2011 6 801 521069 4819000 180 40
12:00:24 2/10/2010 2 10 2010 12 640 523026 4819006 174 40
18:00:53 3/29/2008 3 29 2008 18 634 523676 4819009 176 40
18:00:54 4/8/2012 4 8 2012 18 677 524236 4819011 122 39
12:00:48 3/16/2010 3 16 2010 12 654 521795 4819002 178 40
10:00:47 12/6/2010 12 6 2010 10 639 526813 4819020 68 40
16:00:25 4/1/2011 4 1 2011 16 667 521382 4819001 179 40
2:00:50 5/10/2011 5 10 2011 2 654 526713 4819020 68 40
18:01:09 3/26/2008 3 26 2008 18 636 523323 4819008 175 40
6:00:48 1/12/2012 1 12 2012 6 663 523852 4819009 176 40
18:01:11 3/21/2012 3 21 2012 18 666 522098 4819003 177 40
0:00:48 1/20/2014 1 20 2014 0 916 523168 4819007 174 40
20:00:45 4/2/2012 4 2 2012 20 663 525270 4819015 71 40
4:00:48 12/7/2010 12 7 2010 4 641 523838 4819009 176 40
18:00:47 12/23/2009 12 23 2009 18 647 521462 4819001 179 40
6:00:54 4/29/2008 4 29 2008 6 636 524070 4819010 122 39
0:00:44 4/4/2011 4 4 2011 0 641 521516 4819002 179 40
18:00:53 3/12/2010 3 12 2010 18 639 521378 4819001 179 40
18:00:54 3/23/2011 3 23 2011 18 663 523144 4819007 174 40
8:01:04 12/28/2009 12 28 2009 8 638 521505 4819002 179 40
0:00:20 4/29/2014 4 29 2014 0 909 524029 4819010 122 39
14:00:53 1/28/2011 1 28 2011 14 642 523742 4819009 176 40
16:00:42 4/22/2009 4 22 2009 16 639 523588 4819009 175 40
18:00:31 4/6/2013 4 6 2013 18 663 525320 4819015 71 40
12:00:52 2/16/2010 2 16 2010 12 638 523749 4819009 176 40
12:01:24 4/22/2011 4 22 2011 12 801 521817 4819003 178 40
6:00:54 12/8/2010 12 8 2010 6 638 523832 4819010 176 40
4:00:55 1/1/2011 1 1 2011 4 639 522800 4819006 173 40
8:00:56 1/22/2014 1 22 2014 8 909 522715 4819006 173 40
22:00:47 12/19/2011 12 19 2011 22 650 523928 4819010 176 40
10:00:54 12/19/2010 12 19 2010 10 801 523544 4819009 175 40
12:00:36 3/15/2009 3 15 2009 12 634 523811 4819010 176 40
0:00:43 4/9/2008 4 9 2008 0 636 523324 4819008 175 40
20:00:13 4/19/2011 4 19 2011 20 666 524606 4819013 73 40
0:00:39 12/8/2010 12 8 2010 0 801 525528 4819017 71 40
8:00:57 1/1/2011 1 1 2011 8 639 522799 4819007 173 40
8:00:47 12/8/2010 12 8 2010 8 801 524049 4819011 122 39
6:00:54 12/9/2013 12 9 2013 6 911 525025 4819015 72 40
8:00:44 4/7/2012 4 7 2012 8 672 525408 4819016 71 40
20:01:12 1/28/2014 1 28 2014 20 916 523716 4819010 176 40
8:00:54 11/23/2011 11 23 2011 8 662 521827 4819004 178 40
16:00:41 12/6/2010 12 6 2010 16 801 523874 4819011 176 40
22:00:47 3/20/2009 3 20 2009 22 648 523892 4819011 176 40



14:00:53 1/4/2012 1 4 2012 14 658 521518 4819003 179 40
16:00:48 4/10/2009 4 10 2009 16 643 525097 4819015 72 40
18:00:53 4/3/2011 4 3 2011 18 663 524936 4819015 72 40
2:00:53 1/18/2014 1 18 2014 2 916 523324 4819009 175 40
2:00:53 1/14/2011 1 14 2011 2 642 523700 4819010 176 40
22:00:48 1/28/2014 1 28 2014 22 916 523723 4819011 176 40
14:00:53 12/20/2012 12 20 2012 14 677 523296 4819009 175 40
16:00:53 3/16/2009 3 16 2009 16 640 523277 4819009 175 40
10:00:53 1/4/2013 1 4 2013 10 675 523893 4819011 176 40
4:00:41 3/16/2011 3 16 2011 4 650 525197 4819016 72 40
22:00:41 1/28/2010 1 28 2010 22 643 522865 4819008 174 40
14:00:44 3/12/2009 3 12 2009 14 642 523603 4819011 175 40
4:00:20 12/16/2011 12 16 2011 4 659 525156 4819016 72 40
10:01:12 4/2/2010 4 2 2010 10 640 524259 4819013 122 39
22:00:51 12/25/2013 12 25 2013 22 911 523440 4819010 175 40
0:00:57 3/5/2014 3 5 2014 0 917 522905 4819008 174 40
12:03:12 11/24/2013 11 24 2013 12 657 521059 4819002 180 40
8:00:54 12/8/2010 12 8 2010 8 638 523836 4819012 176 40
4:00:54 2/10/2014 2 10 2014 4 918 527203 4819025 66 40
16:00:43 3/21/2008 3 21 2008 16 637 522991 4819009 174 40
16:00:47 2/21/2014 2 21 2014 16 907 523207 4819010 174 40
14:00:17 3/21/2008 3 21 2008 14 634 522984 4819009 174 40
10:00:50 3/12/2014 3 12 2014 10 679 521797 4819005 178 40
16:00:53 12/20/2012 12 20 2012 16 677 523284 4819010 175 40
18:00:54 12/15/2011 12 15 2011 18 650 523849 4819012 176 40
16:00:56 1/3/2010 1 3 2010 16 638 523301 4819010 175 40
14:00:44 12/6/2010 12 6 2010 14 801 523872 4819012 176 40
8:00:31 4/14/2012 4 14 2012 8 658 522149 4819007 177 40
22:00:42 12/31/2010 12 31 2010 22 639 522804 4819009 173 40
18:00:55 3/27/2010 3 27 2010 18 650 525599 4819019 71 40
20:01:08 3/17/2014 3 17 2014 20 916 523280 4819011 175 40
6:01:00 1/1/2011 1 1 2011 6 639 522796 4819009 173 40
12:00:54 3/31/2012 3 31 2012 12 665 522003 4819006 177 40
18:00:53 3/11/2010 3 11 2010 18 644 523014 4819010 174 40
18:00:55 4/4/2011 4 4 2011 18 669 525220 4819018 71 40
14:00:45 3/16/2010 3 16 2010 14 647 521983 4819006 178 40
18:00:24 12/15/2008 12 15 2008 18 634 523874 4819013 176 40
18:01:12 4/2/2012 4 2 2012 18 679 525204 4819018 72 40
12:00:55 12/15/2011 12 15 2011 12 650 523864 4819013 176 40
8:00:48 3/23/2010 3 23 2010 8 654 521528 4819005 179 40
14:00:48 12/24/2009 12 24 2009 14 647 521731 4819006 178 40
18:00:44 4/16/2011 4 16 2011 18 664 525499 4819019 71 40
6:00:26 4/13/2011 4 13 2011 6 658 521595 4819006 179 40
6:00:49 12/7/2008 12 7 2008 6 633 523499 4819012 175 40
14:00:56 12/28/2008 12 28 2008 14 637 523968 4819014 176 40
18:00:43 2/18/2011 2 18 2011 18 639 523494 4819012 175 40
8:00:53 3/23/2010 3 23 2010 8 643 521572 4819006 179 40
14:00:44 4/21/2011 4 21 2011 14 662 521811 4819007 178 40
14:00:15 2/21/2012 2 21 2012 14 663 526254 4819023 69 40
18:00:43 2/5/2014 2 5 2014 18 908 523674 4819013 176 40
22:00:42 3/2/2013 3 2 2013 22 658 522619 4819009 173 40
12:00:42 12/6/2010 12 6 2010 12 801 523875 4819014 176 40
8:00:53 2/15/2013 2 15 2013 8 675 524154 4819015 122 39
2:00:53 12/21/2009 12 21 2009 2 643 525292 4819019 71 40



22:00:21 4/8/2008 4 8 2008 22 636 523326 4819012 175 40
12:00:40 1/9/2010 1 9 2010 12 639 521599 4819006 178 40
20:00:53 1/7/2014 1 7 2014 20 679 523236 4819012 175 40
16:00:41 2/8/2013 2 8 2013 16 675 523499 4819013 175 40
18:00:43 2/14/2013 2 14 2013 18 663 523047 4819011 174 40
10:00:55 1/17/2010 1 17 2010 10 642 522135 4819008 177 40
6:00:41 3/14/2009 3 14 2009 6 644 523864 4819014 176 40
4:00:54 4/22/2009 4 22 2009 4 642 526272 4819023 69 40
14:00:44 4/5/2011 4 5 2011 14 654 526292 4819023 69 40
14:00:24 2/22/2010 2 22 2010 14 639 525925 4819022 70 40
8:00:41 4/23/2011 4 23 2011 8 658 522127 4819008 177 40
0:00:54 3/25/2011 3 25 2011 0 669 522673 4819010 173 40
4:00:42 4/13/2011 4 13 2011 4 658 521585 4819007 179 40
20:00:47 3/4/2013 3 4 2013 20 663 523063 4819012 174 40
12:00:53 2/16/2010 2 16 2010 12 639 523507 4819013 175 40
6:00:21 1/22/2014 1 22 2014 6 909 522693 4819010 173 40
18:00:42 4/12/2011 4 12 2011 18 665 521408 4819006 179 40
6:00:53 4/23/2011 4 23 2011 6 665 521617 4819007 178 40
22:00:24 1/13/2011 1 13 2011 22 655 523224 4819012 175 40
20:00:44 4/30/2013 4 30 2013 20 658 525320 4819020 71 40
16:00:27 3/13/2014 3 13 2014 16 679 521894 4819008 178 40
16:01:12 3/16/2010 3 16 2010 16 640 521604 4819007 178 40
14:00:56 4/3/2010 4 3 2010 14 652 526689 4819025 68 40
0:00:43 1/15/2014 1 15 2014 0 909 523970 4819015 176 40
10:01:23 5/8/2010 5 8 2010 10 646 521661 4819008 178 40
18:00:34 3/31/2010 3 31 2010 18 640 525317 4819020 71 40
10:00:48 3/13/2009 3 13 2009 10 643 523133 4819013 174 40
8:01:17 3/15/2010 3 15 2010 8 650 526328 4819024 69 40
22:00:29 3/20/2009 3 20 2009 22 642 522953 4819012 174 40
4:01:18 3/24/2010 3 24 2010 4 646 521734 4819008 178 40
4:00:27 3/21/2010 3 21 2010 4 652 524405 4819018 73 40
10:01:23 1/19/2014 1 19 2014 10 679 523638 4819015 176 40
2:00:53 3/17/2012 3 17 2012 2 666 521893 4819009 178 40
10:00:35 4/16/2013 4 16 2013 10 677 524046 4819016 122 39
18:00:54 4/3/2011 4 3 2011 18 641 521526 4819008 179 40
2:00:43 3/5/2014 3 5 2014 2 917 522902 4819013 174 40
18:00:55 2/11/2011 2 11 2011 18 642 523682 4819015 176 40
20:00:56 1/8/2014 1 8 2014 20 917 522871 4819012 174 40
16:00:53 1/18/2014 1 18 2014 16 679 523300 4819014 175 40
12:00:41 2/5/2013 2 5 2013 12 679 525156 4819021 72 40
18:00:40 3/15/2012 3 15 2012 18 663 523216 4819014 175 40
6:00:32 1/13/2011 1 13 2011 6 646 522174 4819010 177 40
0:00:54 2/22/2013 2 22 2013 0 666 523083 4819013 174 40
6:00:47 3/21/2010 3 21 2010 6 655 521660 4819009 178 40
10:00:53 1/14/2014 1 14 2014 10 917 522719 4819012 173 40
14:00:36 12/11/2013 12 11 2013 14 907 522039 4819010 177 40
0:00:44 12/23/2009 12 23 2009 0 646 524080 4819017 122 39
0:00:54 3/23/2009 3 23 2009 0 638 523789 4819016 176 40
14:00:43 3/25/2014 3 25 2014 14 917 521936 4819010 178 40
2:00:56 2/26/2013 2 26 2013 2 665 522673 4819013 173 40
14:00:23 12/24/2009 12 24 2009 14 643 521727 4819009 178 40
0:00:26 3/3/2013 3 3 2013 0 658 522623 4819012 173 40
18:00:14 4/17/2011 4 17 2011 18 659 524749 4819020 73 40
2:00:42 1/1/2011 1 1 2011 2 639 522807 4819013 173 40



2:00:49 4/13/2011 4 13 2011 2 658 521584 4819009 179 40
14:00:54 2/16/2010 2 16 2010 14 638 523745 4819017 176 40
6:00:54 2/2/2011 2 2 2011 6 646 523930 4819017 176 40
18:01:22 4/2/2012 4 2 2012 18 673 524991 4819021 72 40
18:01:12 3/19/2009 3 19 2009 18 644 524177 4819019 122 39
10:00:43 2/10/2010 2 10 2010 10 640 523004 4819014 174 40
2:00:35 12/13/2012 12 13 2012 2 658 525527 4819024 71 40
0:00:54 12/11/2012 12 11 2012 0 675 525434 4819023 71 40
8:01:23 3/23/2010 3 23 2010 8 639 521581 4819010 179 40
18:00:53 3/12/2009 3 12 2009 18 642 523408 4819016 175 40
8:00:55 12/6/2010 12 6 2010 8 647 524430 4819020 73 40
8:00:49 3/28/2010 3 28 2010 8 650 524837 4819021 72 40
8:01:09 3/17/2014 3 17 2014 8 913 527160 4819030 66 40
16:00:28 12/19/2010 12 19 2010 16 801 523511 4819016 175 40
12:00:28 12/19/2010 12 19 2010 12 801 523503 4819016 175 40
6:00:53 3/24/2010 3 24 2010 6 646 521732 4819011 178 40
4:00:47 12/8/2010 12 8 2010 4 801 524640 4819021 73 40
8:00:55 2/6/2014 2 6 2014 8 908 523676 4819017 176 40
0:00:41 5/1/2009 5 1 2009 0 645 526400 4819027 69 40
18:00:53 1/13/2011 1 13 2011 18 655 523147 4819015 174 40
10:00:54 1/2/2012 1 2 2012 10 641 523894 4819018 176 40
8:00:54 1/4/2010 1 4 2010 8 643 523908 4819018 176 40
22:00:49 12/20/2009 12 20 2009 22 640 525453 4819024 71 40
20:00:48 3/17/2012 3 17 2012 20 666 521600 4819010 178 40
14:00:43 12/19/2010 12 19 2010 14 801 523510 4819017 175 40
16:00:12 3/24/2008 3 24 2008 16 632 522892 4819015 174 40
16:00:48 2/21/2014 2 21 2014 16 908 523064 4819015 174 40
22:00:50 3/16/2012 3 16 2012 22 666 521872 4819012 178 40
10:00:54 12/6/2010 12 6 2010 10 801 523875 4819018 176 40
2:00:54 4/29/2014 4 29 2014 2 909 524025 4819019 122 39
8:00:41 3/7/2010 3 7 2010 8 640 525808 4819026 70 40
18:00:56 12/23/2010 12 23 2010 18 801 523027 4819015 174 40
6:00:54 12/31/2009 12 31 2009 6 644 525377 4819024 71 40
14:00:52 3/16/2010 3 16 2010 14 640 521604 4819011 178 40
16:00:54 2/11/2010 2 11 2010 16 638 523102 4819016 174 40
18:00:55 4/9/2010 4 9 2010 18 639 526137 4819027 69 40
18:00:43 3/22/2009 3 22 2009 18 642 525559 4819025 71 40
20:00:51 3/16/2014 3 16 2014 20 918 526159 4819027 69 40
18:00:41 4/9/2009 4 9 2009 18 635 521867 4819012 178 40
14:00:17 3/15/2010 3 15 2010 14 651 526452 4819028 68 40
18:00:53 3/20/2009 3 20 2009 18 648 523860 4819019 176 40
10:00:43 3/31/2012 3 31 2012 10 672 521713 4819011 178 40
16:00:47 3/8/2010 3 8 2010 16 643 526353 4819028 69 40
2:00:37 12/7/2010 12 7 2010 2 641 523885 4819019 176 40
10:00:54 2/11/2010 2 11 2010 10 638 523114 4819016 174 40
8:01:53 1/11/2010 1 11 2010 8 641 521122 4819010 180 40
14:00:31 12/24/2009 12 24 2009 14 638 521630 4819011 178 40
4:00:21 12/29/2013 12 29 2013 4 907 522755 4819015 173 40
10:00:55 1/31/2014 1 31 2014 10 917 523021 4819016 174 40
2:01:14 12/21/2009 12 21 2009 2 646 525307 4819024 71 40
16:00:42 1/31/2011 1 31 2011 16 646 523796 4819019 176 40
20:00:26 4/13/2014 4 13 2014 20 909 525343 4819024 71 40
10:00:54 4/25/2014 4 25 2014 10 909 522175 4819013 177 40
18:00:42 3/23/2010 3 23 2010 18 654 522226 4819014 177 40



22:00:42 1/23/2014 1 23 2014 22 679 523126 4819017 174 40
20:00:42 2/25/2013 2 25 2013 20 665 522663 4819015 173 40
2:00:54 3/16/2011 3 16 2011 2 650 525206 4819024 72 40
16:00:51 4/10/2009 4 10 2009 16 648 525036 4819024 72 40
20:00:52 2/19/2014 2 19 2014 20 908 523156 4819017 174 40
8:00:48 3/14/2012 3 14 2012 8 666 522416 4819015 173 40
16:00:53 3/24/2008 3 24 2008 16 633 523286 4819017 175 40
10:00:41 4/17/2011 4 17 2011 10 664 525589 4819026 71 40
18:00:54 4/2/2012 4 2 2012 18 675 525082 4819024 72 40
20:00:42 4/20/2012 4 20 2012 20 658 524090 4819020 122 39
16:00:42 2/12/2011 2 12 2011 16 801 525366 4819025 71 40
18:00:57 4/8/2008 4 8 2008 18 636 523324 4819018 175 40
16:00:54 3/2/2011 3 2 2011 16 650 523680 4819019 176 40
20:00:42 1/23/2014 1 23 2014 20 679 523132 4819017 174 40
8:00:55 4/21/2012 4 21 2012 8 676 521548 4819012 179 40
14:00:55 12/15/2011 12 15 2011 14 650 523865 4819020 176 40
18:00:56 1/13/2011 1 13 2011 18 655 523166 4819018 174 40
14:00:41 2/2/2011 2 2 2011 14 654 521923 4819013 178 40
4:00:43 1/22/2014 1 22 2014 4 909 522689 4819016 173 40
18:00:54 3/15/2011 3 15 2011 18 650 524918 4819024 72 40
10:00:42 12/4/2010 12 4 2010 10 638 521427 4819012 179 40
12:00:47 12/18/2010 12 18 2010 12 638 521628 4819013 178 40
10:00:25 3/20/2014 3 20 2014 10 907 521614 4819013 178 40
18:00:47 4/28/2011 4 28 2011 18 658 525575 4819027 71 40
18:00:14 12/16/2008 12 16 2008 18 633 524989 4819024 72 40
4:00:56 12/21/2011 12 21 2011 4 650 525504 4819026 71 40
18:00:58 3/22/2008 3 22 2008 18 634 523078 4819018 174 40
18:00:52 3/6/2010 3 6 2010 18 638 524815 4819024 72 40
22:00:29 3/23/2014 3 23 2014 22 907 522764 4819017 173 40
4:00:44 12/13/2012 12 13 2012 4 658 525485 4819027 71 40
4:00:27 12/25/2010 12 25 2010 4 650 523579 4819020 175 40
18:00:56 12/31/2010 12 31 2010 18 639 522771 4819017 173 40
8:00:25 12/15/2008 12 15 2008 8 633 524065 4819021 122 39
22:00:48 2/2/2012 2 2 2012 22 665 523401 4819019 175 40
18:00:23 3/26/2008 3 26 2008 18 635 522548 4819016 173 40
4:00:41 4/24/2010 4 24 2010 4 646 524103 4819022 122 39
14:00:54 12/20/2010 12 20 2010 14 801 523860 4819021 176 40
16:00:30 2/27/2010 2 27 2010 16 647 525354 4819026 71 40
18:00:41 11/30/2010 11 30 2010 18 655 523739 4819021 176 40
18:00:42 4/28/2013 4 28 2013 18 658 524061 4819022 122 39
16:00:54 12/24/2009 12 24 2009 16 646 523315 4819019 175 40
10:00:43 3/14/2010 3 14 2010 10 641 521880 4819014 178 40
18:00:29 4/17/2011 4 17 2011 18 658 525978 4819029 70 40
12:00:44 1/19/2014 1 19 2014 12 679 523646 4819021 176 40
10:00:49 2/10/2010 2 10 2010 10 638 522869 4819018 174 40
14:00:45 1/26/2011 1 26 2011 14 638 522395 4819016 177 40
18:00:41 12/24/2010 12 24 2010 18 638 523390 4819020 175 40
18:35:55 4/30/2014 4 30 2014 18 657 523274 4819019 175 40
22:00:53 12/23/2010 12 23 2010 22 801 523039 4819019 174 40
16:00:36 4/2/2011 4 2 2011 16 655 524839 4819025 72 40
10:00:53 4/6/2009 4 6 2009 10 647 521560 4819014 179 40
16:00:48 3/4/2010 3 4 2010 16 638 525968 4819030 70 40
18:00:12 3/23/2011 3 23 2011 18 662 523341 4819020 175 40
8:00:32 2/15/2014 2 15 2014 8 907 526419 4819031 68 40



6:00:53 2/26/2013 2 26 2013 6 665 522676 4819018 173 40
16:00:50 4/2/2008 4 2 2008 16 635 522911 4819019 174 40
4:01:12 1/26/2014 1 26      2014    4       916     525617  4819028 70      40
14:00:41        3/21/2008       3       21      2008    14      636     523138  4819019 174     40
0:00:53 12/7/2010       12      7       2010    0       641     523884  4819022 176     40
0:00:48 4/3/2012        4       3       2012    0       678     526187  4819031 69      40
16:00:53        3/21/2008       3       21      2008    16      636     523141  4819020 174     40
18:00:48        3/20/2014       3       20      2014    18      917     524068  4819023 122     39
18:00:26        1/18/2010       1       18      2010    18      644     525769  4819029 70      40
10:00:24        4/4/2012        4       4       2012    10      665     521543  4819015 179     40
12:00:48        4/23/2008       4       23      2008    12      634     522122  4819016 177     40
2:00:45 12/23/2012      12      23      2012    2       679     524978  4819027 72      40
14:00:24        12/15/2011      12      15      2011    14      659     523507  4819021 175     40
12:00:54        3/16/2010       3       16      2010    12      641     521638  4819015 178     40
18:00:53        3/10/2012       3       10      2012    18      663     521377  4819014 179     40
14:00:48        2/15/2011       2       15      2011    14      639     525853  4819030 70      40
0:00:49 2/20/2014       2       20      2014    0       908     523155  4819020 174     40
18:00:49        3/20/2014       3       20      2014    18      909     521573  4819015 179     40
18:00:30        1/6/2010        1       6       2010    18      644     521801  4819016 178     40
22:00:16        12/30/2012      12      30      2012    22      665     522791  4819019 173     40
6:00:53 1/8/2011        1       8       2011    6       654     523214  4819021 175     40
16:00:54        1/11/2014       1       11      2014    16      916     523429  4819021 175     40
22:00:56        12/24/2010      12      24      2010    22      638     523384  4819021 175     40
14:00:53        4/20/2008       4       20      2008    14      633     525225  4819028 71      40
12:00:44        4/14/2010       4       14      2010    12      650     525274  4819028 71      40
18:00:50        4/17/2008       4       17      2008    18      633     521020  4819014 180     40
0:00:24 3/22/2009       3       22      2009    0       639     521822  4819016 178     40
16:00:50        3/2/2013        3       2       2013    16      663     524145  4819024 122     39
0:00:45 3/17/2012       3       17      2012    0       666     521871  4819016 178     40
6:00:54 2/3/2013        2       3       2013    6       663     523459  4819022 175     40
4:00:43 2/26/2013       2       26      2013    4       665     522687  4819019 173     40
8:01:11 2/4/2014        2       4       2014    8       908     523222  4819021 175     40
12:00:47        4/18/2011       4       18      2011    12      667     522016  4819017 177     40
4:00:54 12/16/2008      12      16      2008    4       633     524992  4819028 72      40
12:00:50        4/14/2009       4       14      2009    12      641     524040  4819024 122     39
14:00:19        3/24/2008       3       24      2008    14      635     523302  4819022 175     40
22:01:24        12/22/2009      12      22      2009    22      646     524065  4819024 122     39
8:02:43 4/2/2012        4       2       2012    8       677     524018  4819024 122     39
12:00:53        3/13/2014       3       13      2014    12      914     521814  4819017 178     40
10:00:55        2/16/2012       2       16      2012    10      663     525238  4819029 71      40
22:00:53        2/25/2013       2       25      2013    22      665     522656  4819020 173     40
8:00:49 11/30/2010      11      30      2010    8       646     523881  4819024 176     40
22:00:53        12/15/2011      12      15      2011    22      650     523838  4819024 176     40
8:00:50 4/14/2009       4       14      2009    8       641     524057  4819025 122     39
6:00:42 2/4/2014        2       4       2014    6       908     523223  4819022 175     40
18:00:42        3/2/2010        3       2       2010    18      642     523505  4819023 175     40
0:00:35 2/3/2012        2       3       2012    0       665     523401  4819023 175     40
6:00:41 3/31/2008       3       31      2008    6       633     524029  4819025 122     39
16:01:26        12/15/2011      12      15      2011    16      650     523848  4819024 176     40
2:00:28 3/25/2011       3       25      2011    2       650     522738  4819021 173     40
18:00:54        3/2/2010        3       2       2010    18      633     523631  4819024 176     40
8:00:53 4/18/2012       4       18      2012    8       666     522199  4819019 177     40
2:00:47 12/25/2010      12      25      2010    2       650     523575  4819024 175     40
0:00:53 1/4/2013        1       4       2013    0       675     523820  4819025 176     40



16:00:41        4/18/2011       4       18      2011    16      658     525105  4819029 72      40
4:00:48 1/8/2011        1       8       2011    4       654     523213  4819023 175     40
14:00:27        3/3/2010        3       3       2010    14      647     525847  4819032 70      40
14:00:25        3/9/2011        3       9       2011    14      655     522516  4819020 173     40
0:00:53 3/16/2011       3       16      2011    0       650     525007  4819029 72      40
18:00:53        3/19/2011       3       19      2011    18      669     523307  4819023 175     40
6:00:42 11/24/2010      11      24      2010    6       639     525488  4819031 71      40
22:00:43        11/24/2013      11      24      2013    22      909     521895  4819018 178     40
14:00:45        4/21/2011       4       21      2011    14      801     521800  4819018 178     40
0:00:53 3/4/2010        3       4       2010    0       644     524968  4819029 72      40
10:00:48        12/20/2010      12      20      2010    10      642     523996  4819026 176     40
14:00:54        12/18/2010      12      18      2010    14      638     521634  4819018 178     40
6:00:53 3/8/2012        3       8       2012    6       666     523311  4819023 175     40
8:00:56 3/13/2009       3       13      2009    8       644     524188  4819027 122     39
22:00:12        3/15/2011       3       15      2011    22      650     524916  4819029 72      40
18:00:49        3/15/2010       3       15      2010    18      641     521995  4819019 178     40
22:00:47        3/20/2009       3       20      2009    22      633     523146  4819023 174     40
14:00:41        2/23/2010       2       23      2010    14      643     525754  4819033 70      40
4:01:43 5/1/2009        5       1       2009    4       645     526363  4819035 69      40
10:00:24        4/30/2011       4       30      2011    10      654     522002  4819019 177     40
12:00:54        3/18/2010       3       18      2010    12      653     521839  4819019 178     40
14:00:52        4/17/2011       4       17      2011    14      665     522011  4819020 177     40
14:00:55        4/16/2011       4       16      2011    14      641     521955  4819019 178     40
8:00:34 3/5/2011        3       5       2011    8       801     525022  4819030 72      40
6:00:53 2/26/2013       2       26      2013    6       677     522546  4819021 173     40
16:00:41        1/14/2011       1       14      2011    16      639     522690  4819022 173     40
18:00:55        1/14/2014       1       14      2014    18      917     522659  4819022 173     40
16:00:26        12/30/2008      12      30      2008    16      634     523832  4819026 176     40
22:00:53        3/20/2009       3       20      2009    22      647     523997  4819027 176     40
4:00:42 2/12/2012       2       12      2012    4       663     526235  4819035 69      40
8:00:53 3/11/2009       3       11      2009    8       637     524528  4819029 73      40
16:00:24        1/25/2010       1       25      2010    16      643     523406  4819025 175     40
2:00:53 12/28/2009      12      28      2009    2       638     521446  4819018 179     40
14:00:41        4/23/2008       4       23      2008    14      634     522124  4819020 177     40
18:00:49        3/29/2012       3       29      2012    18      680     525316  4819032 71      40
0:00:50 4/13/2012       4       13      2012    0       658     524167  4819028 122     39
0:00:26 4/3/2012        4       3       2012    0       658     521525  4819019 179     40
18:03:56        11/24/2013      11      24      2013    18      657     521545  4819019 179     40
4:00:54 3/20/2009       3       20      2009    4       646     522938  4819024 174     40
12:00:41        12/19/2010      12      19      2010    12      642     523829  4819027 176     40
0:00:31 1/18/2014       1       18      2014    0       916     523336  4819025 175     40
16:00:42        3/12/2009       3       12      2009    16      642     523431  4819025 175     40
22:00:49        12/30/2008      12      30      2008    22      632     523405  4819025 175     40
2:00:55 12/8/2011       12      8       2011    2       655     525085  4819031 72      40
14:00:47        2/24/2011       2       24      2011    14      646     523920  4819027 176     40
16:00:43        4/26/2008       4       26      2008    16      631     521383  4819019 179     40
18:00:54        3/20/2009       3       20      2009    18      647     523847  4819027 176     40
18:01:12        12/15/2011      12      15      2011    18      650     523858  4819027 176     40
8:00:53 2/15/2013       2       15      2013    8       679     523841  4819027 176     40
12:00:54        2/8/2012        2       8       2012    12      663     523853  4819027 176     40
8:00:50 3/23/2010       3       23      2010    8       647     521556  4819019 179     40
8:00:53 12/14/2010      12      14      2010    8       638     521545  4819019 179     40
2:00:53 4/7/2009        4       7       2009    2       645     525941  4819035 70      40
18:01:11        4/18/2012       4       18      2012    18      670     525075  4819032 72      40



2:00:24 1/14/2009       1       14      2009    2       635     523286  4819025 175     40
12:00:54        12/20/2010      12      20      2010    12      642     523995  4819028 176     40
10:00:55        12/25/2010      12      25      2010    10      646     523241  4819025 175     40
2:00:48 3/20/2009       3       20      2009    2       646     522919  4819024 174     40
22:00:48        11/26/2010      11      26      2010    22      646     521885  4819021 178     40
2:00:53 2/10/2011       2       10      2011    2       654     522848  4819024 174     40
18:00:41        1/13/2011       1       13      2011    18      642     523687  4819027 176     40
4:00:26 1/14/2009       1       14      2009    4       635     523272  4819026 175     40
6:00:48 2/22/2012       2       22      2012    6       663     526306  4819037 69      40
16:00:30        2/12/2011       2       12      2011    16      646     525344  4819033 71      40
4:00:43 12/8/2011       12      8       2011    4       667     525050  4819032 72      40
20:00:54        1/19/2014       1       19      2014    20      916     523147  4819026 174     40
14:00:24        3/19/2008       3       19      2008    14      634     523003  4819025 174     40
18:00:39        1/20/2013       1       20      2013    18      671     523568  4819027 175     40
2:00:53 12/8/2011       12      8       2011    2       667     525081  4819033 72      40
14:00:41        1/11/2014       1       11      2014    14      916     523476  4819027 175     40
2:00:24 2/19/2013       2       19      2013    2       663     522939  4819025 174     40
18:00:47        4/16/2011       4       16      2011    18      663     525278  4819033 71      40
20:00:53        2/2/2012        2       2       2012    20      665     523400  4819027 175     40
0:01:12 1/21/2013       1       21      2013    0       680     522171  4819023 177     40
10:00:41        12/21/2010      12      21      2010    10      801     523440  4819027 175     40
6:00:53 4/22/2009       4       22      2009    6       642     526275  4819038 69      40
0:00:52 3/24/2013       3       24      2013    0       663     525030  4819033 72      40
6:00:53 2/22/2013       2       22      2013    6       666     523460  4819027 175     40
12:00:47        2/8/2010        2       8       2010    12      638     521732  4819021 178     40
16:00:55        4/17/2011       4       17      2011    16      665     522011  4819022 177     40
4:00:48 11/25/2010      11      25      2010    4       641     525313  4819034 71      40
22:00:41        1/3/2013        1       3       2013    22      675     523831  4819029 176     40
18:00:50        3/1/2013        3       1       2013    18      657     522771  4819025 173     40
14:00:32        2/8/2012        2       8       2012    14      663     523795  4819029 176     40
18:00:42        3/24/2011       3       24      2011    18      663     524822  4819033 72      40
18:00:42        1/18/2011       1       18      2011    18      638     523134  4819027 174     40
22:00:42        2/22/2011       2       22      2011    22      642     522858  4819026 174     40
8:00:58 2/15/2013       2       15      2013    8       680     524026  4819030 122     39
10:00:57        2/10/2010       2       10      2010    10      646     522251  4819024 177     40
14:00:49        12/27/2013      12      27      2013    14      908     521885  4819023 178     40
12:00:52        4/3/2011        4       3       2011    12      641     522040  4819023 177     40
14:00:24        3/11/2011       3       11      2011    14      650     522873  4819026 174     40
16:00:21        1/4/2012        1       4       2012    16      658     521513  4819022 179     40
8:00:53 3/23/2010       3       23      2010    8       653     521549  4819022 179     40
4:00:47 3/21/2010       3       21      2010    4       801     521497  4819022 179     40
20:01:11        3/25/2014       3       25      2014    20      909     525520  4819036 71      40
4:00:32 3/22/2011       3       22      2011    4       668     525092  4819035 72      40
8:00:54 2/22/2013       2       22      2013    8       666     523455  4819029 175     40
14:00:44        2/2/2010        2       2       2010    14      643     523998  4819031 176     40
16:00:50        3/18/2010       3       18      2010    16      653     521690  4819023 178     40
0:00:53 2/26/2013       2       26      2013    0       665     522644  4819026 173     40
18:00:53        1/12/2013       1       12      2013    18      679     523453  4819029 175     40
4:00:54 3/24/2010       3       24      2010    4       647     521058  4819021 180     40
0:00:53 12/28/2009      12      28      2009    0       638     521436  4819022 179     40
0:00:15 3/24/2008       3       24      2008    0       636     522875  4819027 174     40
14:00:48        2/23/2011       2       23      2011    14      653     522386  4819026 177     40
4:00:47 12/8/2011       12      8       2011    4       655     525063  4819035 72      40
16:00:56        1/30/2011       1       30      2011    16      646     523666  4819030 176     40



6:00:17 12/15/2008      12      15      2008    6       633     524086  4819032 122     39
10:00:47        4/18/2012       4       18      2012    10      666     522197  4819025 177     40
18:00:50        3/29/2014       3       29      2014    18      907     525381  4819036 71      40
0:00:42 12/31/2008      12      31      2008    0       632     523406  4819029 175     40
14:00:53        2/16/2014       2       16      2014    14      908     526188  4819040 69      40
14:00:54        1/9/2011        1       9       2011    14      647     523616  4819030 176     40
22:00:46        12/16/2008      12      16      2008    22      633     525368  4819037 71      40
12:00:53        1/19/2014       1       19      2014    12      909     523815  4819031 176     40
16:00:48        2/14/2013       2       14      2013    16      663     523383  4819029 175     40
18:00:30        12/20/2009      12      20      2009    18      640     525427  4819037 71      40
4:00:41 2/19/2014       2       19      2014    4       908     522959  4819028 174     40
18:00:47        4/23/2010       4       23      2010    18      639     524545  4819034 73      40
18:00:54        3/24/2009       3       24      2009    18      637     524534  4819034 73      40
22:00:49        4/6/2009        4       6       2009    22      648     521736  4819024 178     40
16:00:48        2/14/2009       2       14      2009    16      634     523717  4819031 176     40
22:00:56        11/20/2010      11      20      2010    22      642     525268  4819037 71      40
10:00:55        2/13/2010       2       13      2010    10      646     524320  4819033 122     39
2:00:23 3/5/2013        3       5       2013    2       663     523006  4819029 174     40
6:01:07 1/10/2010       1       10      2010    6       647     520956  4819022 180     40
14:00:48        2/15/2011       2       15      2011    14      646     525866  4819039 70      40
16:00:47        3/19/2011       3       19      2011    16      661     522942  4819029 174     40
2:00:47 12/6/2011       12      6       2011    2       650     525391  4819038 71      40
12:00:49        2/11/2010       2       11      2010    12      638     523131  4819029 174     40
10:00:53        3/19/2014       3       19      2014    10      679     521843  4819025 178     40
4:00:42 1/1/2011        1       1       2011    4       646     521391  4819024 179     40
12:00:53        12/6/2010       12      6       2010    12      642     526603  4819042 68      40
8:00:47 2/10/2011       2       10      2011    8       642     523044  4819029 174     40
10:00:46        4/14/2009       4       14      2009    10      641     524031  4819033 122     39
22:00:41        1/19/2014       1       19      2014    22      916     523149  4819030 174     40
2:00:53 4/5/2012        4       5       2012    2       672     526174  4819041 69      40
16:00:20        3/24/2011       3       24      2011    16      654     522379  4819027 177     40
20:00:56        2/21/2013       2       21      2013    20      666     523080  4819030 174     40
18:00:53        3/22/2008       3       22      2008    18      636     523472  4819031 175     40
10:00:32        2/8/2010        2       8       2010    10      638     521718  4819025 178     40
22:00:50        3/24/2009       3       24      2009    22      645     527212  4819045 66      40
10:00:53        1/26/2010       1       26      2010    10      643     524007  4819033 176     40
16:00:29        1/15/2011       1       15      2011    16      647     523411  4819031 175     40
16:01:06        2/9/2011        2       9       2011    16      639     523462  4819031 175     40
18:02:23        3/1/2010        3       1       2010    18      640     524101  4819034 122     39
6:00:44 4/24/2010       4       24      2010    6       639     525326  4819038 71      40
4:00:35 3/14/2014       3       14      2014    4       907     521906  4819026 178     40
16:00:24        1/7/2012        1       7       2012    16      663     521875  4819026 178     40
2:00:42 4/13/2012       4       13      2012    2       658     524113  4819034 122     39
16:01:10        2/27/2010       2       27      2010    16      640     525404  4819039 71      40
18:00:59        1/3/2013        1       3       2013    18      675     523827  4819033 176     40
2:00:41 12/17/2008      12      17      2008    2       633     525424  4819039 71      40
8:00:39 3/25/2010       3       25      2010    8       638     522286  4819028 177     40
10:00:48        3/7/2013        3       7       2013    10      679     522300  4819028 177     40
16:00:54        12/22/2010      12      22      2010    16      801     523296  4819032 175     40
14:00:32        12/29/2012      12      29      2012    14      671     522307  4819028 177     40
6:01:02 1/14/2011       1       14      2011    6       639     523901  4819034 176     40
6:00:44 12/16/2011      12      16      2011    6       659     525151  4819038 72      40
16:00:53        3/8/2010        3       8       2010    16      642     526564  4819044 68      40
10:00:27        4/17/2011       4       17      2011    10      650     525362  4819039 71      40



18:00:15        12/30/2008      12      30      2008    18      632     523426  4819032 175     40
16:00:18        2/2/2010        2       2       2010    16      638     523234  4819032 175     40
22:00:42        12/11/2013      12      11      2013    22      671     524048  4819035 122     39
10:00:27        4/1/2008        4       1       2008    10      633     521921  4819027 178     40
16:00:48        3/3/2013        3       3       2013    16      671     524097  4819035 122     39
12:00:53        1/11/2014       1       11      2014    12      916     523472  4819033 175     40
16:00:54        12/23/2010      12      23      2010    16      638     523301  4819032 175     40
16:00:54        12/20/2009      12      20      2009    16      646     523470  4819033 175     40
18:00:48        3/28/2011       3       28      2011    18      669     525117  4819039 72      40
12:00:48        2/2/2010        2       2       2010    12      643     524002  4819035 176     40
0:00:23 1/26/2014       1       26      2014    0       916     526000  4819042 70      40
14:00:49        2/7/2009        2       7       2009    14      637     523663  4819034 176     40
16:00:23        1/29/2010       1       29      2010    16      638     521479  4819026 179     40
6:00:50 3/14/2014       3       14      2014    6       907     521903  4819028 178     40
18:00:45        12/24/2010      12      24      2010    18      646     523265  4819032 175     40
12:01:11        4/19/2011       4       19      2011    12      661     521587  4819027 179     40
0:00:30 1/15/2013 1 15 2013 0 663 522957 4819031 174 40
16:00:54 4/10/2009 4 10 2009 16 633 524889 4819038 72 40
6:00:54 12/16/2012 12 16 2012 6 671 525339 4819040 71 40
14:00:17 3/16/2010 3 16 2010 14 641 521845 4819028 178 40
14:00:54 2/12/2011 2 12 2011 14 646 525560 4819041 71 40
2:00:27 1/20/2014 1 20 2014 2 907 522498 4819030 173 40
16:00:49 3/21/2008 3 21 2008 16 635 523165 4819032 174 40
16:00:24 2/7/2009 2 7 2009 16 637 523665 4819034 176 40
12:00:47 4/1/2011 4 1 2011 12 667 521603 4819027 178 40
0:00:54 3/21/2009 3 21 2009 0 642 522959 4819032 174 40
12:00:50 4/24/2014 4 24 2014 12 907 523988 4819036 176 40
16:00:49 12/31/2008 12 31 2008 16 633 523344 4819033 175 40
10:00:24 4/6/2009 4 6 2009 10 643 521609 4819028 178 40
8:01:18 3/15/2010 3 15 2010 8 651 526360 4819045 69 40
10:00:47 4/18/2011 4 18 2011 10 662 524091 4819036 122 39
20:00:54 2/18/2012 2 18 2012 20 663 526440 4819045 68 40
10:00:55 12/6/2010 12 6 2010 10 642 526607 4819046 68 40
14:00:53 1/31/2011 1 31 2011 14 646 523815 4819035 176 40
22:00:54 12/5/2010 12 5 2010 22 647 525065 4819040 72 40
14:00:43 2/23/2010 2 23 2010 14 640 525810 4819043 70 40
14:00:53 12/22/2010 12 22 2010 14 801 523400 4819034 175 40
18:00:48 3/31/2011 3 31 2011 18 667 522948 4819033 174 40
12:00:41 2/12/2011 2 12 2011 12 646 525561 4819042 71 40
22:00:14 2/21/2013 2 21 2013 22 666 523083 4819033 174 40
14:00:54 4/24/2014 4 24 2014 14 909 523848 4819036 176 40
4:00:41 12/14/2010 12 14 2010 4 638 521532 4819028 179 40
10:00:56 1/9/2010 1 9 2010 10 643 521806 4819029 178 40
18:00:50 12/16/2008 12 16 2008 18 633 525368 4819042 71 40
22:00:48 12/7/2011 12 7 2011 22 801 524072 4819037 122 39
14:00:27 3/21/2008 3 21 2008 14 637 522988 4819033 174 40
14:00:50 3/25/2008 3 25 2008 14 637 522948 4819033 174 40
4:01:11 3/25/2010 3 25 2010 4 647 520940 4819027 180 40
14:00:42 3/31/2009 3 31 2009 14 645 523711 4819036 176 40
18:00:50 2/2/2011 2 2 2011 18 641 521824 4819030 178 40
14:00:26 2/5/2011 2 5 2011 14 654 525313 4819042 71 40
6:00:42 12/16/2012 12 16 2012 6 665 525324 4819042 71 40
0:00:53 12/16/2011 12 16 2011 0 650 524215 4819038 122 39
18:00:49 4/7/2009 4 7 2009 18 646 521881 4819030 178 40



22:00:53 12/24/2010 12 24 2010 22 646 523266 4819035 175 40
8:01:21 4/18/2014 4 18 2014 8 916 521845 4819030 178 40
4:00:53 11/24/2010 11 24 2010 4 639 525198 4819042 72 40
2:00:53 12/14/2010 12 14 2010 2 638 521533 4819029 179 40
22:00:49 12/28/2009 12 28 2009 22 643 522154 4819031 177 40
14:00:54 1/18/2014 1 18 2014 14 679 523307 4819035 175 40
8:00:47 1/9/2010 1 9 2010 8 643 521804 4819030 178 40
4:00:48 2/4/2014 2 4 2014 4 908 523191 4819035 174 40
6:00:54 1/12/2011 1 12 2011 6 638 522655 4819033 173 40
18:00:42 3/20/2010 3 20 2010 18 644 525319 4819043 71 40
0:00:54 11/25/2010 11 25 2010 0 641 525135 4819042 72 40
16:00:54 1/23/2014 1 23 2014 16 907 524363 4819039 122 39
2:00:54 3/25/2010 3 25 2010 2 647 520942 4819028 180 40
22:00:48 2/9/2010 2 9 2010 22 646 522241 4819032 177 40
18:00:30 4/10/2008 4 10 2008 18 637 523897 4819038 176 40
6:00:47 12/25/2010 12 25 2010 6 646 523261 4819036 175 40
14:00:15 3/21/2008 3 21 2008 14 635 523162 4819035 174 40
16:00:42 1/19/2010 1 19 2010 16 644 525581 4819044 71 40
18:00:54 3/23/2012 3 23 2012 18 681 523005 4819035 174 40
22:00:55 2/24/2009 2 24 2009 22 637 526239 4819047 69 40
22:00:53 12/11/2013 12 11 2013 22 917 524068 4819039 122 39
8:01:12 4/4/2012 4 4 2012 8 665 521472 4819030 179 40
22:00:09 4/5/2008 4 5 2008 22 635 523240 4819036 175 40
16:00:56 2/15/2011 2 15 2011 16 642 525738 4819045 70 40
2:02:35 2/4/2014 2 4 2014 2 908 523195 4819036 174 40
10:00:54 1/11/2014 1 11 2014 10 916 523473 4819037 175 40
16:00:41 1/13/2011 1 13 2011 16 642 523699 4819038 176 40
18:00:50 12/31/2010 12 31 2010 18 646 521378 4819030 179 40
16:00:41 4/12/2011 4 12 2011 16 665 522079 4819033 177 40
4:00:54 4/1/2014 4 1 2014 4 913 522093 4819033 177 40
16:00:30 3/12/2009 3 12 2009 16 644 523373 4819037 175 40
16:00:53 3/23/2008 3 23 2008 16 633 523203 4819037 174 40
22:00:54 1/25/2014 1 25 2014 22 916 526080 4819047 69 40
6:00:41 3/27/2013 3 27 2013 6 658 521551 4819031 179 40
12:00:32 3/13/2014 3 13 2014 12 907 521774 4819032 178 40
14:00:53 4/26/2010 4 26 2010 14 646 521879 4819033 178 40
22:00:42 4/2/2012 4 2 2012 22 658 521549 4819031 179 40
14:00:50 4/9/2011 4 9 2011 14 655 521631 4819032 178 40
8:00:56 3/23/2010 3 23 2010 8 638 521860 4819032 178 40
2:00:54 2/4/2014 2 4 2014 2 916 523202 4819037 174 40
6:00:48 12/31/2009 12 31 2009 6 633 524892 4819043 72 40
6:00:49 12/22/2009 12 22 2009 6 633 521874 4819033 178 40
10:00:45 3/27/2013 3 27 2013 10 671 521950 4819033 178 40
2:00:56 2/2/2014 2 2 2014 2 908 521206 4819031 179 40
12:00:52 12/26/2013 12 26 2013 12 671 521240 4819031 179 40
4:00:37 12/22/2009 12 22 2009 4 633 521923 4819033 178 40
22:00:18 4/30/2009 4 30 2009 22 645 526443 4819049 68 40
4:00:48 1/12/2011 1 12 2011 4 638 522657 4819036 173 40
2:01:23 1/10/2010 1 10 2010 2 647 520935 4819030 180 40
20:00:47 2/18/2012 2 18 2012 20 665 526346 4819049 69 40
6:00:43 4/2/2011 4 2 2011 6 661 522113 4819034 177 40
12:00:24 4/11/2009 4 11 2009 12 639 525656 4819047 70 40
12:00:15 2/2/2010 2 2 2010 12 633 523857 4819040 176 40
12:00:24 1/9/2010 1 9 2010 12 643 521882 4819033 178 40



16:00:45 3/4/2010 3 4 2010 16 639 526229 4819049 69 40
10:00:56 2/2/2010 2 2 2010 10 633 523856 4819040 176 40
18:00:53 3/15/2011 3 15 2011 18 655 522965 4819037 174 40
22:00:48 3/1/2013 3 1 2013 22 671 522948 4819037 174 40
18:00:44 4/2/2012 4 2 2012 18 670 525536 4819047 71 40
18:00:25 12/15/2008 12 15 2008 18 634 523868 4819040 176 40
18:00:43 12/3/2011 12 3 2011 18 658 526358 4819050 69 40
18:00:22 12/22/2009 12 22 2009 18 646 524083 4819041 122 39
4:00:48 11/27/2010 11 27 2010 4 641 521455 4819033 179 40
18:01:03 2/7/2013 2 7 2013 18 679 523441 4819039 175 40
8:01:06 1/19/2013 1 19 2013 8 671 523086 4819038 174 40
10:00:53 1/26/2010 1 26 2010 10 633 523829 4819041 176 40
10:00:54 12/31/2008 12 31 2008 10 637 523948 4819041 176 40
7:53:13 12/20/2013 12 20 2013 7 657 521920 4819034 178 40
0:00:44 12/28/2013 12 28 2013 0 911 522629 4819037 173 40
14:00:54 2/2/2010 2 2 2010 14 633 523856 4819041 176 40
4:00:53 2/4/2014 2 4 2014 4 916 523203 4819039 174 40
12:00:15 3/15/2009 3 15 2009 12 645 523704 4819041 176 40
16:00:54 4/15/2009 4 15 2009 16 641 523491 4819040 175 40
10:01:12 4/19/2014 4 19 2014 10 908 523856 4819041 176 40
22:00:52 1/6/2012 1 6 2012 22 665 526723 4819052 68 40
2:00:43 3/2/2009 3 2 2009 2 637 525302 4819046 71 40
8:00:41 12/25/2010 12 25 2010 8 646 523249 4819039 175 40
10:00:55 3/13/2014 3 13 2014 10 914 521845 4819034 178 40
10:01:48 5/1/2009 5 1 2009 10 640 521662 4819034 178 40
18:00:48 3/22/2008 3 22 2008 18 636 523504 4819040 175 40
16:00:48 3/8/2010 3 8 2010 16 638 526385 4819051 69 40
12:00:49 3/10/2009 3 10 2009 12 637 525043 4819046 72 40
18:01:11 1/19/2011 1 19 2011 18 642 523860 4819042 176 40
6:00:57 11/21/2010 11 21 2010 6 641 524231 4819043 122 39
14:00:20 3/16/2010 3 16 2010 14 655 521932 4819035 178 40
14:00:26 3/30/2011 3 30 2011 14 668 523868 4819042 176 40
6:00:15 12/16/2008 12 16 2008 6 633 524969 4819046 72 40
10:00:48 1/22/2014 1 22 2014 10 916 524066 4819043 122 39
22:00:20 1/20/2013 1 20 2013 22 680 522102 4819036 177 40
8:00:42 4/3/2012 4 3 2012 8 665 521539 4819035 179 40
18:00:47 3/15/2010 3 15 2010 18 801 521398 4819034 179 40
22:00:47 4/14/2010 4 14 2010 22 746 524145 4819044 122 39
18:00:48 1/11/2014 1 11 2014 18 916 523404 4819041 175 40
22:00:43 3/23/2011 3 23 2011 22 660 522848 4819039 174 40
14:00:53 4/4/2008 4 4 2008 14 633 521376 4819034 179 40
16:00:53 1/7/2010 1 7 2010 16 644 521794 4819036 178 40
16:00:45 2/27/2010 2 27 2010 16 643 525235 4819048 71 40
4:00:47 2/2/2014 2 2 2014 4 908 521205 4819034 179 40
6:01:08 12/4/2012 12 4 2012 6 675 525666 4819050 70 40
22:00:48 3/16/2010 3 16 2010 22 652 527170 4819056 66 40
18:00:42 4/6/2013 4 6 2013 18 677 525371 4819049 71 40
4:00:54 12/25/2010 12 25 2010 4 646 523296 4819041 175 40
16:00:42 1/12/2011 1 12 2011 16 641 522383 4819038 177 40
12:00:55 1/16/2014 1 16 2014 12 908 521881 4819037 178 40
6:00:26 4/23/2010 4 23 2010 6 646 525129 4819048 72 40
18:01:12 3/20/2009 3 20 2009 18 642 522980 4819040 174 40
14:00:40 2/24/2009 2 24 2009 14 632 524948 4819047 72 40
16:00:42 3/27/2011 3 27 2011 16 659 525164 4819048 72 40



4:00:55 4/4/2012 4 4 2012 4 679 525489 4819049 71 40
2:00:44 12/25/2010 12 25 2010 2 646 523291 4819041 175 40
16:00:36 3/19/2011 3 19 2011 16 655 522879 4819040 174 40
12:01:08 3/23/2013 3 23 2013 12 679 521575 4819036 179 40
14:00:47 4/2/2008 4 2 2008 14 637 523809 4819043 176 40
18:00:54 4/8/2009 4 8 2009 18 647 521569 4819036 179 40
14:00:49 4/1/2011 4 1 2011 14 667 521605 4819036 178 40
10:00:45 4/1/2011 4 1 2011 10 667 521538 4819036 179 40
10:00:54 12/22/2010 12 22 2010 10 801 523399 4819042 175 40
10:00:42 2/4/2010 2 4 2010 10 633 523375 4819042 175 40
18:00:35 2/24/2009 2 24 2009 18 637 526238 4819053 69 40
18:00:49 4/15/2012 4 15 2012 18 677 524288 4819045 122 39
8:00:54 2/13/2010 2 13 2010 8 638 524288 4819045 122 39
0:00:45 1/1/2011 1 1 2011 0 646 521378 4819036 179 40
0:00:26 12/25/2010 12 25 2010 0 646 523280 4819042 175 40
10:00:47 3/31/2012 3 31 2012 10 677 524790 4819048 73 40
4:00:53 1/13/2011 1 13 2011 4 646 522179 4819039 177 40
2:00:41 1/14/2009 1 14 2009 2 637 526994 4819056 66 40
10:00:53 2/13/2010 2 13 2010 10 647 524290 4819046 122 39
2:00:56 1/1/2011 1 1 2011 2 646 521380 4819036 179 40
4:00:12 12/16/2008 12 16 2008 4 634 525428 4819050 71 40
14:00:56 4/1/2011 4 1 2011 14 655 521403 4819036 179 40
22:00:24 3/11/2013 3 11 2013 22 663 522530 4819040 173 40
2:01:12 1/12/2011 1 12 2011 2 638 522665 4819041 173 40
16:00:54 11/28/2010 11 28 2010 16 655 521477 4819037 179 40
18:00:27 12/16/2008 12 16 2008 18 637 525146 4819049 72 40
14:00:55 1/18/2011 1 18 2011 14 801 522963 4819042 174 40
16:00:31 2/17/2014 2 17 2014 16 908 523395 4819043 175 40
18:00:51 3/19/2010 3 19 2010 18 650 524821 4819048 72 40
4:00:26 12/16/2008 12 16 2008 4 637 525339 4819050 71 40
18:00:56 4/7/2009 4 7 2009 18 639 524873 4819049 72 40
14:00:53 1/31/2014 1 31 2014 14 917 522972 4819042 174 40
10:00:54 2/4/2014 2 4 2014 10 916 523419 4819043 175 40
22:00:41 12/31/2010 12 31 2010 22 646 521376 4819037 179 40
12:00:23 4/17/2011 4 17 2011 12 665 522108 4819039 177 40
18:00:53 3/28/2009 3 28 2009 18 644 523232 4819043 175 40
4:00:43 12/15/2011 12 15 2011 4 658 524262 4819047 122 39
16:01:11 3/16/2010 3 16 2010 16 655 521866 4819038 178 40
8:00:14 5/1/2008 5 1 2008 8 636 523879 4819045 176 40
12:00:47 1/26/2010 1 26 2010 12 643 523997 4819046 176 40
2:00:54 11/27/2010 11 27 2010 2 641 521454 4819037 179 40
22:00:41 4/3/2012 4 3 2012 22 676 525030 4819050 72 40
16:00:42 1/13/2011 1 13 2011 16 655 523254 4819043 175 40
2:00:55 1/13/2011 1 13 2011 2 646 522215 4819040 177 40
14:00:48 4/7/2009 4 7 2009 14 646 521981 4819039 178 40
4:00:53 2/2/2011 2 2 2011 4 646 523871 4819046 176 40
0:00:49 3/17/2010 3 17 2010 0 652 527161 4819058 66 40
0:00:53 12/13/2008 12 13 2008 0 633 524069 4819047 122 39
12:00:35 3/3/2010 3 3 2010 12 643 524979 4819050 72 40
20:00:49 3/11/2013 3 11 2013 20 663 522538 4819041 173 40
16:00:42 1/14/2011 1 14 2011 16 801 522613 4819042 173 40
2:00:44 2/27/2010 2 27 2010 2 647 525416 4819052 71 40
18:00:44 4/1/2011 4 1 2011 18 660 522114 4819040 177 40
6:00:54 3/16/2012 3 16 2012 6 666 521541 4819038 179 40



18:00:54 3/21/2011 3 21 2011 18 655 524517 4819048 73 40
0:00:54 3/2/2013 3 2 2013 0 671 522948 4819043 174 40
0:00:28 12/27/2013 12 27 2013 0 914 520862 4819036 180 40
4:00:54 1/20/2014 1 20 2014 4 907 522516 4819042 173 40
12:01:43 4/23/2010 4 23 2010 12 640 526440 4819056 68 40
8:00:41 3/23/2010 3 23 2010 8 655 521568 4819039 179 40
2:00:53 3/21/2010 3 21 2010 2 655 521543 4819039 179 40
18:01:17 1/14/2011 1 14 2011 18 642 523577 4819045 175 40
4:00:38 3/22/2011 3 22 2011 4 660 525096 4819051 72 40
16:00:27 2/10/2010 2 10 2010 16 638 522860 4819043 174 40
10:00:53 2/24/2009 2 24 2009 10 632 525071 4819051 72 40
18:00:48 4/18/2011 4 18 2011 18 666 525750 4819054 70 40
8:00:56 3/4/2010 3 4 2010 8 642 525414 4819052 71 40
18:00:41 12/19/2009 12 19 2009 18 644 523251 4819045 175 40
18:00:54 3/19/2009 3 19 2009 18 634 524432 4819049 73 40
16:01:11 3/9/2010 3 9 2010 16 639 526294 4819056 69 40
18:00:32 3/16/2010 3 16 2010 18 657 521536 4819040 179 40
20:00:26 4/3/2014 4 3 2014 20 917 523855 4819047 176 40
14:00:53 3/14/2011 3 14 2011 14 647 524458 4819050 73 40
18:00:53 3/20/2009 3 20 2009 18 633 523191 4819045 174 40
12:00:11 3/18/2009 3 18 2009 12 634 521844 4819041 178 40
16:00:48 2/24/2009 2 24 2009 16 637 525873 4819055 70 40
18:00:53 4/20/2012 4 20 2012 18 677 525203 4819053 72 40
6:00:44 4/28/2009 4 28 2009 6 640 525458 4819054 71 40
20:00:56 3/2/2013 3 2 2013 20 671 522997 4819045 174 40
18:01:07 4/15/2014 4 15 2014 18 916 527001 4819060 66 40
22:00:25 12/20/2009 12 20 2009 22 643 525503 4819054 71 40
14:00:47 2/10/2010 2 10 2010 14 638 522870 4819044 174 40
12:00:54 3/19/2014 3 19 2014 12 679 521830 4819041 178 40
18:01:14 3/14/2010 3 14 2010 18 643 522832 4819044 174 40
10:00:50 12/26/2013 12 26 2013 10 671 521267 4819039 179 40
18:00:50 3/22/2011 3 22 2011 18 666 523564 4819047 175 40
12:00:46 12/19/2012 12 19 2012 12 680 521530 4819040 179 40
18:00:53 3/15/2012 3 15 2012 18 666 522973 4819045 174 40
10:00:42 2/12/2011 2 12 2011 10 639 525423 4819054 71 40
2:01:11 3/2/2013 3 2 2013 2 671 522951 4819045 174 40
12:00:50 3/15/2009 3 15 2009 12 637 523324 4819047 175 40
12:01:07 3/25/2013 3 25 2013 12 677 521517 4819040 179 40
20:00:47 1/28/2014 1 28 2014 20 908 522740 4819045 173 40
18:00:55 11/26/2010 11 26 2010 18 646 521881 4819042 178 40
18:00:41 2/9/2010 2 9 2010 18 646 522234 4819043 177 40
20:00:49 1/20/2013 1 20 2013 20 680 522099 4819043 177 40
18:00:56 2/8/2013 2 8 2013 18 679 522667 4819045 173 40
18:00:41 3/6/2010 3 6 2010 18 647 524517 4819051 73 40
18:00:53 4/6/2012 4 6 2012 18 676 526388 4819058 69 40
18:00:53 3/13/2009 3 13 2009 18 640 521931 4819042 178 40
2:00:27 4/3/2012 4 3 2012 2 663 524896 4819053 72 40
12:00:44 4/7/2009 4 7 2009 12 646 521979 4819043 178 40
8:00:56 1/9/2010 1 9 2010 8 639 521740 4819042 178 40
16:00:54 1/19/2011 1 19 2011 16 650 523636 4819048 176 40
14:00:41 12/26/2013 12 26 2013 14 671 521229 4819040 179 40
4:02:51 1/15/2009 1 15 2009 4 633 522519 4819045 173 40
10:00:53 2/19/2012 2 19 2012 10 665 524985 4819053 72 40
22:00:56 12/28/2009 12 28 2009 22 638 521438 4819041 179 40



18:00:23 4/11/2013 4 11 2013 18 677 521616 4819042 178 40
2:00:23 12/16/2008 12 16 2008 2 637 525333 4819055 71 40
16:00:54 3/3/2013 3 3 2013 16 663 524043 4819050 122 39
18:00:41 1/14/2011 1 14 2011 18 642 523563 4819048 175 40
2:00:47 11/30/2012 11 30 2012 2 671 522130 4819044 177 40
18:00:53 12/18/2008 12 18 2008 18 632 522094 4819043 177 40
4:00:28 1/20/2013 1 20 2013 4 671 523256 4819047 175 40
18:01:17 3/9/2010 3 9 2010 18 640 525631 4819056 70 40
16:00:35 12/19/2012 12 19 2012 16 680 521524 4819042 179 40
18:00:33 4/27/2011 4 27 2011 18 667 525309 4819055 71 40
6:00:53 4/1/2014 4 1 2014 6 913 522053 4819044 177 40
18:00:53 1/7/2010 1 7 2010 18 638 521415 4819042 179 40
4:00:56 11/19/2013 11 19 2013 4 914 523926 4819050 176 40
12:01:23 4/23/2013 4 23 2013 12 679 521463 4819042 179 40
10:00:44 12/20/2012 12 20 2012 10 677 523329 4819048 175 40
18:00:48 2/9/2011 2 9 2011 18 654 522673 4819046 173 40
18:01:23 2/27/2014 2 27 2014 18 916 524138 4819051 122 39
0:00:56 12/17/2008 12 17 2008 0 633 525428 4819056 71 40
10:00:42 1/16/2014 1 16 2014 10 908 521881 4819044 178 40
18:01:12 1/15/2014 1 15 2014 18 917 522885 4819047 174 40
18:00:42 12/23/2010 12 23 2010 18 646 523375 4819049 175 40
12:00:24 2/2/2011 2 2 2011 12 650 522189 4819045 177 40
18:00:53 4/29/2011 4 29 2011 18 654 521357 4819043 179 40
12:00:38 2/10/2010 2 10 2010 12 638 522903 4819048 174 40
18:00:39 2/23/2012 2 23 2012 18 663 522578 4819047 173 40
14:00:53 12/19/2012 12 19 2012 14 680 521527 4819043 179 40
2:00:53 12/16/2008 12 16 2008 2 634 525440 4819057 71 40
8:00:48 4/4/2014 4 4 2014 8 907 524082 4819052 122 39
4:00:40 11/20/2010 11 20 2010 4 655 524402 4819053 122 39
18:00:53 3/16/2010 3 16 2010 18 655 521861 4819044 178 40
0:00:53 3/20/2009 3 20 2009 0 646 522909 4819048 174 40
2:00:34 1/22/2014 1 22 2014 2 909 522640 4819047 173 40
0:00:53 3/8/2014 3 8 2014 0 908 522697 4819047 173 40
14:00:55 4/7/2014 4 7 2014 14 679 521983 4819045 178 40
12:00:15 4/4/2008 4 4 2008 12 633 521379 4819043 179 40
10:00:54 1/9/2010 1 9 2010 10 639 521738 4819044 178 40
20:00:45 1/15/2014 1 15 2014 20 917 522883 4819048 174 40
14:00:21 11/28/2010 11 28 2010 14 655 521471 4819044 179 40
6:00:54 12/27/2009 12 27 2009 6 638 521861 4819045 178 40
16:00:48 3/16/2010 3 16 2010 16 641 521875 4819045 178 40
4:00:55 12/23/2012 12 23 2012 4 679 525123 4819057 72 40
18:00:46 3/30/2008 3 30 2008 18 631 522511 4819047 173 40
2:00:41 3/25/2011 3 25 2011 2 669 522698 4819048 173 40
10:00:53 3/14/2010 3 14 2010 10 646 521947 4819046 178 40
18:00:44 4/11/2009 4 11 2009 18 634 525116 4819057 72 40
14:00:21 3/19/2008 3 19 2008 14 632 522919 4819049 174 40
16:00:53 4/2/2011 4 2 2011 16 665 525411 4819058 71 40
8:01:24 3/23/2010 3 23 2010 8 640 521530 4819045 179 40
6:00:41 1/20/2014 1 20 2014 6 907 522524 4819048 173 40
18:01:24 3/24/2013 3 24 2013 18 679 521409 4819044 179 40
4:00:53 3/24/2013 3 24 2013 4 663 524866 4819056 72 40
14:00:53 2/3/2014 2 3 2014 14 908 522700 4819049 173 40
6:00:36 1/15/2009 1 15 2009 6 633 522507 4819048 173 40
10:00:48 1/5/2009 1 5 2009 10 632 521361 4819044 179 40



18:00:38 12/28/2009 12 28 2009 18 638 521441 4819045 179 40
16:00:53 2/21/2011 2 21 2011 16 642 523203 4819051 174 40
4:00:19 4/13/2012 4 13 2012 4 658 524091 4819054 122 39
0:00:59 3/24/2011 3 24 2011 0 666 522946 4819050 174 40
12:00:54 12/25/2010 12 25 2010 12 650 523636 4819052 176 40
8:00:27 3/14/2014 3 14 2014 8 907 521927 4819046 178 40
16:00:42 1/1/2013 1 1 2013 16 675 522057 4819047 177 40
14:00:53 3/16/2014 3 16 2014 14 909 521617 4819045 178 40
8:00:48 12/27/2009 12 27 2009 8 638 521860 4819046 178 40
0:00:53 1/8/2010 1 8 2010 0 643 521241 4819044 179 40
12:00:43 4/3/2008 4 3 2008 12 633 522018 4819047 177 40
18:00:48 4/12/2009 4 12 2009 18 641 521315 4819045 179 40
10:00:53 12/25/2010 12 25 2010 10 650 523632 4819053 176 40
18:00:53 1/27/2010 1 27 2010 18 633 523650 4819053 176 40
0:00:43 11/25/2013 11 25 2013 0 909 522073 4819047 177 40
18:00:46 1/25/2014 1 25 2014 18 909 521356 4819045 179 40
14:00:54 3/14/2010 3 14 2010 14 639 521664 4819046 178 40
18:00:25 3/16/2010 3 16 2010 18 656 521650 4819046 178 40
0:00:31 12/25/2010 12 25 2010 0 650 523568 4819053 175 40
2:00:53 1/9/2012 1 9 2012 2 663 524394 4819056 122 39
16:00:41 4/18/2011 4 18 2011 16 655 523865 4819054 176 40
8:00:59 4/11/2012 4 11 2012 8 665 522001 4819047 178 40
18:01:10 1/14/2014 1 14 2014 18 909 523874 4819054 176 40
14:00:53 12/4/2009 12 4 2009 14 638 521152 4819045 180 40
0:00:53 12/8/2011 12 8 2011 0 667 525131 4819059 72 40
12:00:53 2/12/2011 2 12 2011 12 642 525581 4819060 71 40
8:00:56 1/15/2009 1 15 2009 8 633 522516 4819050 173 40
12:00:47 12/22/2010 12 22 2010 12 801 523401 4819053 175 40
10:00:11 4/30/2009 4 30 2009 10 634 521901 4819048 178 40
2:00:34 3/8/2014 3 8 2014 2 908 522695 4819050 173 40
18:00:56 3/4/2010 3 4 2010 18 644 524980 4819059 72 40
18:00:41 4/20/2010 4 20 2010 18 650 524176 4819056 122 39
18:00:55 3/14/2010 3 14 2010 18 646 522823 4819051 174 40
18:00:41 3/28/2012 3 28 2012 18 658 522759 4819051 173 40
2:00:49 2/26/2013 2 26 2013 2 657 522682 4819051 173 40
22:00:35 12/15/2008 12 15 2008 22 633 524848 4819058 72 40
18:00:54 3/14/2010 3 14 2010 18 651 525480 4819061 71 40
20:00:41 3/21/2012 3 21 2012 20 666 521884 4819048 178 40
4:01:11 1/30/2010 1 30 2010 4 638 521232 4819046 179 40
6:00:53 2/4/2014 2 4 2014 6 916 523224 4819053 175 40
8:00:53 2/4/2014 2 4 2014 8 916 523227 4819053 175 40
16:00:32 3/12/2009 3 12 2009 16 643 523360 4819054 175 40
16:00:22 1/26/2010 1 26 2010 16 643 523971 4819056 176 40
4:00:52 2/12/2013 2 12 2013 4 680 523819 4819055 176 40
18:00:41 12/31/2010 12 31 2010 18 646 521398 4819047 179 40
12:00:47 3/3/2010 3 3 2010 12 639 525205 4819061 72 40
22:01:44 4/19/2014 4 19 2014 22 917 527021 4819068 66 40
18:01:18 1/26/2011 1 26 2011 18 655 522451 4819051 173 40
18:00:23 4/3/2011 4 3 2011 18 660 525206 4819061 72 40
4:00:19 1/10/2010 1 10 2010 4 647 520937 4819046 180 40
4:00:16 3/12/2013 3 12 2013 4 663 522687 4819052 173 40
12:00:53 11/27/2010 11 27 2010 12 654 522908 4819052 174 40
14:00:23 2/27/2010 2 27 2010 14 643 525489 4819062 71 40
6:00:21 12/19/2011 12 19 2011 6 650 523848 4819056 176 40



8:00:49 2/12/2013 2 12 2013 8 680 523820 4819056 176 40
10:00:54 2/12/2011 2 12 2011 10 642 525582 4819062 71 40
4:00:57 12/16/2012 12 16 2012 4 665 525305 4819061 71 40
8:00:45 4/19/2014 4 19 2014 8 908 523858 4819056 176 40
12:00:54 3/26/2010 3 26 2010 12 651 525739 4819063 70 40
20:00:32 4/28/2014 4 28 2014 20 909 523494 4819055 175 40
22:00:47 3/7/2011 3 7 2011 22 654 522683 4819052 173 40
16:00:53 3/14/2011 3 14 2011 16 654 524498 4819059 73 40
0:00:47 2/23/2011 2 23 2011 0 642 522873 4819053 174 40
18:00:49 4/5/2009 4 5 2009 18 640 524912 4819060 72 40
2:00:42 3/17/2010 3 17 2010 2 652 527056 4819069 66 40
14:00:20 3/3/2010 3 3 2010 14 639 525209 4819062 71 40
16:00:45 2/11/2011 2 11 2011 16 646 523648 4819056 176 40
6:00:53 1/30/2010 1 30 2010 6 638 521233 4819048 179 40
18:00:47 1/15/2013 1 15 2013 18 663 523495 4819056 175 40
10:00:21 3/3/2010 3 3 2010 10 647 525213 4819062 71 40
16:00:54 3/2/2010 3 2 2010 16 643 522498 4819052 173 40
14:00:53 4/11/2009 4 11 2009 14 640 524138 4819058 122 39
14:00:26 2/14/2009 2 14 2009 14 634 523737 4819057 176 40
22:00:41 3/23/2009 3 23 2009 22 648 522152 4819051 177 40
18:00:55 3/7/2011 3 7 2011 18 654 522680 4819053 173 40
8:00:48 3/17/2009 3 17 2009 8 642 522847 4819054 174 40
16:00:12 12/19/2010 12 19 2010 16 642 523817 4819057 176 40
14:01:26 4/22/2011 4 22 2011 14 667 524325 4819059 122 39
6:00:54 2/23/2011 2 23 2011 6 639 523221 4819055 175 40
4:00:33 12/28/2009 12 28 2009 4 638 521447 4819049 179 40
18:00:57 4/5/2009 4 5 2009 18 642 525690 4819064 70 40
8:00:41 12/23/2011 12 23 2011 8 650 524824 4819061 72 40
2:00:56 3/12/2013 3 12 2013 2 663 522682 4819054 173 40
2:00:56 12/5/2012 12 5 2012 2 677 524079 4819058 122 39
12:00:53 1/14/2011 1 14 2011 12 657 521946 4819051 178 40
2:00:57 2/23/2011 2 23 2011 2 642 522875 4819054 174 40
16:00:42 3/19/2011 3 19 2011 16 658 522946 4819055 174 40
14:00:55 2/12/2011 2 12 2011 14 642 525588 4819064 71 40
18:00:48 3/23/2008 3 23 2008 18 634 522850 4819054 174 40
4:00:54 1/14/2009 1 14 2009 4 637 526931 4819070 66 40
0:00:47 3/24/2009 3 24 2009 0 648 522158 4819052 177 40
10:00:51 3/23/2010 3 23 2010 10 639 521605 4819050 178 40
18:00:54 3/22/2011 3 22 2011 18 668 525201 4819063 72 40
18:00:54 3/24/2011 3 24 2011 18 650 524612 4819061 73 40
6:00:44 2/12/2012 2 12 2012 6 663 526252 4819067 69 40
22:00:53 12/15/2013 12 15 2013 22 916 525342 4819064 71 40
16:01:11 1/22/2011 1 22 2011 16 639 521327 4819050 179 40
2:01:11 2/27/2010 2 27 2010 2 639 525301 4819064 71 40
18:00:48 4/17/2011 4 17 2011 18 664 525952 4819066 70 40
14:01:22 3/6/2014 3 6 2014 14 913 527069 4819071 66 40
14:00:43 1/26/2010 1 26 2010 14 643 523974 4819059 176 40
12:01:41 4/22/2013 4 22 2013 12 677 521929 4819052 178 40
2:00:42 4/16/2011 4 16 2011 2 659 524947 4819062 72 40
10:00:54 2/5/2014 2 5 2014 10 907 524256 4819060 122 39
8:00:54 2/10/2014 2 10 2014 8 918 526969 4819071 66 40
6:00:53 3/6/2014 3 6 2014 6 913 527137 4819072 66 40
6:00:44 3/12/2013 3 12 2013 6 663 522682 4819055 173 40
14:00:53 2/27/2010 2 27 2010 14 640 525451 4819065 71 40



22:00:53 1/17/2011 1 17 2011 22 638 523963 4819060 176 40
18:00:53 3/14/2013 3 14 2013 18 663 521860 4819053 178 40
6:00:54 3/17/2010 3 17 2010 6 652 527041 4819071 66 40
6:00:33 1/14/2009 1 14 2009 6 637 526928 4819071 66 40
0:00:52 12/27/2009 12 27 2009 0 638 521706 4819052 178 40
18:01:03 2/24/2014 2 24 2014 18 918 524717 4819063 73 40
4:00:50 12/19/2011 12 19 2011 4 650 523853 4819060 176 40
18:00:54 2/1/2011 2 1 2011 18 646 523581 4819059 175 40
16:00:50 3/21/2011 3 21 2011 16 650 524823 4819064 72 40
20:00:39 12/19/2013 12 19 2013 20 917 522513 4819055 173 40
18:00:47 4/9/2010 4 9 2010 18 640 525695 4819067 70 40
14:01:24 3/19/2010 3 19 2010 14 656 521436 4819052 179 40
16:00:50 2/21/2011 2 21 2011 16 654 521272 4819052 179 40
18:00:53 1/26/2010 1 26 2010 18 633 523846 4819060 176 40
2:00:43 4/1/2010 4 1 2010 2 652 525442 4819066 71 40
6:00:41 2/12/2013 2 12 2013 6 680 523807 4819060 176 40
20:00:56 3/30/2014 3 30 2014 20 913 523114 4819058 174 40
6:00:53 2/23/2011 2 23 2011 6 642 523098 4819058 174 40
12:00:47 4/3/2013 4 3 2013 12 679 524476 4819063 73 40
18:00:53 4/23/2010 4 23 2010 18 646 524044 4819062 122 39
0:00:47 4/4/2012 4 4 2012 0 676 525104 4819066 72 40
12:00:53 3/12/2014 3 12 2014 12 679 521801 4819054 178 40
2:00:53 1/15/2009 1 15 2009 2 633 522472 4819056 173 40
4:00:47 2/23/2011 2 23 2011 4 639 523227 4819059 175 40
0:04:50 11/25/2013 11 25 2013 0 657 522007 4819055 177 40
6:00:55 12/28/2009 12 28 2009 6 638 521447 4819053 179 40
0:00:54 1/15/2009 1 15 2009 0 633 522521 4819057 173 40
22:00:17 1/28/2014 1 28 2014 22 908 522733 4819057 173 40
12:00:38 1/9/2011 1 9 2011 12 801 523468 4819060 175 40
12:00:54 4/9/2010 4 9 2010 12 650 524661 4819064 73 40
8:00:55 2/25/2013 2 25 2013 8 666 523700 4819061 176 40
0:00:49 12/21/2008 12 21 2008 0 635 525394 4819067 71 40
18:00:53 2/18/2011 2 18 2011 18 801 523549 4819060 175 40
18:00:21 4/12/2011 4 12 2011 18 658 521811 4819055 178 40
14:00:52 12/29/2012 12 29 2012 14 679 522235 4819056 177 40
16:00:48 2/1/2011 2 1 2011 16 642 523690 4819061 176 40
22:00:50 1/6/2012 1 6 2012 22 663 524210 4819063 122 39
0:00:37 4/12/2011 4 12 2011 0 666 521651 4819054 178 40
22:00:54 2/1/2011 2 1 2011 22 646 523580 4819061 175 40
14:00:53 12/19/2010 12 19 2010 14 642 523830 4819062 176 40
8:00:49 1/14/2009 1 14 2009 8 637 526932 4819074 66 40
12:01:09 4/7/2014 4 7 2014 12 679 522010 4819056 177 40
10:00:15 4/20/2011 4 20 2011 10 662 522132 4819056 177 40
18:01:00 3/14/2010 3 14 2010 18 647 522803 4819059 173 40
16:00:48 4/11/2009 4 11 2009 16 634 524928 4819066 72 40
18:00:09 3/31/2010 3 31 2010 18 650 522006 4819056 177 40
2:00:56 1/3/2010 1 3 2010 2 638 524972 4819066 72 40
12:00:44 1/18/2014 1 18 2014 12 907 523639 4819062 176 40
6:00:53 12/1/2010 12 1 2010 6 638 524971 4819067 72 40
12:00:25 3/23/2013 3 23 2013 12 658 521711 4819056 178 40
16:00:35 3/26/2011 3 26 2011 16 666 525675 4819069 70 40
2:00:43 1/18/2010 1 18 2010 2 644 525828 4819070 70 40
18:01:42 2/22/2010 2 22 2010 18 640 525360 4819068 71 40
14:00:48 1/14/2011 1 14 2011 14 657 521941 4819056 178 40



16:00:31 3/16/2009 3 16 2009 16 633 523177 4819061 174 40
18:00:26 1/18/2014 1 18 2014 18 907 523200 4819061 174 40
10:00:26 4/22/2009 4 22 2009 10 646 523825 4819063 176 40
14:00:41 1/15/2011 1 15 2011 14 801 523438 4819062 175 40
8:00:15 12/17/2013 12 17 2013 8 911 526896 4819075 66 40
4:00:48 2/23/2011 2 23 2011 4 642 523099 4819061 174 40
18:00:54 1/27/2010 1 27 2010 18 633 523498 4819062 175 40
6:00:54 3/21/2014 3 21 2014 6 907 522085 4819057 177 40
14:00:54 12/27/2013 12 27 2013 14 917 521919 4819057 178 40
6:00:53 12/29/2009 12 29 2009 6 638 521507 4819056 179 40
16:00:57 4/3/2010 4 3 2010 16 639 526969 4819075 66 40
8:00:48 12/23/2013 12 23 2013 8 913 527141 4819076 66 40
18:00:36 3/30/2008 3 30 2008 18 632 522509 4819059 173 40
14:00:50 1/14/2011 1 14 2011 14 639 522554 4819059 173 40
18:00:52 4/7/2009 4 7 2009 18 643 524898 4819068 72 40
0:00:42 12/6/2011 12 6 2011 0 658 525467 4819070 71 40
2:00:48 3/27/2012 3 27 2012 2 676 525215 4819069 71 40
18:00:56 3/15/2013 3 15 2013 18 663 522908 4819061 174 40
0:00:28 3/2/2010 3 2 2010 0 644 523286 4819062 175 40
14:00:42 12/25/2010 12 25 2010 14 650 523640 4819063 176 40
2:01:17 3/13/2014 3 13 2014 2 918 525612 4819071 70 40
16:00:54 3/29/2009 3 29 2009 16 645 523781 4819064 176 40
16:00:55 1/15/2011 1 15 2011 16 638 523579 4819063 175 40
2:00:47 12/19/2011 12 19 2011 2 650 523836 4819064 176 40
8:00:53 4/11/2009 4 11 2009 8 645 526293 4819074 69 40
22:00:54 3/19/2009 3 19 2009 22 646 522902 4819061 174 40
8:00:47 12/22/2009 12 22 2009 8 640 523902 4819065 176 40
18:00:49 1/26/2010 1 26 2010 18 638 521851 4819058 178 40
12:00:10 3/23/2010 3 23 2010 12 652 522253 4819059 177 40
0:00:44 12/17/2008 12 17 2008 0 637 525470 4819071 71 40
18:00:54 1/7/2010 1 7 2010 18 633 521321 4819057 179 40
20:00:38 4/25/2014 4 25 2014 20 913 526297 4819074 69 40
14:00:42 3/2/2011 3 2 2011 14 650 523734 4819065 176 40
22:00:54 1/14/2009 1 14 2009 22 633 522547 4819061 173 40
18:00:42 2/2/2010 2 2 2010 18 633 523803 4819065 176 40
16:00:54 4/15/2008 4 15 2008 16 631 524433 4819067 73 40
14:00:40 2/27/2010 2 27 2010 14 647 525568 4819072 71 40
22:00:47 1/7/2010 1 7 2010 22 633 521325 4819057 179 40
18:00:50 4/5/2009 4 5 2009 18 634 524754 4819069 73 40
10:00:28 12/23/2011 12 23 2011 10 650 523922 4819066 176 40
16:00:43 3/13/2014 3 13 2014 16 907 521747 4819058 178 40
4:00:55 3/26/2014 3 26 2014 4 679 521846 4819059 178 40
6:00:48 12/16/2008 12 16 2008 6 634 525295 4819071 71 40
2:00:55 12/9/2010 12 9 2010 2 639 525878 4819073 70 40
18:00:53 1/7/2010 1 7 2010 18 643 521270 4819057 179 40
14:00:43 3/30/2011 3 30 2011 14 667 523315 4819064 175 40
8:01:24 12/19/2011 12 19 2011 8 650 523855 4819066 176 40
8:00:47 12/2/2011 12 2 2011 8 658 526882 4819077 66 40
14:00:21 3/21/2010 3 21 2010 14 638 521550 4819058 179 40
16:00:41 1/28/2010 1 28 2010 16 638 521494 4819058 179 40
12:00:23 2/27/2010 2 27 2010 12 640 525466 4819072 71 40
2:00:41 11/25/2010 11 25 2010 2 640 525239 4819071 71 40
22:00:53 1/5/2014 1 5 2014 22 909 523526 4819065 175 40
18:00:54 4/2/2010 4 2 2010 18 650 524561 4819069 73 40



16:00:32 12/25/2010 12 25 2010 16 650 523625 4819065 176 40
2:00:53 3/14/2014 3 14 2014 2 907 521925 4819060 178 40
18:00:55 1/2/2014 1 2 2014 18 671 521146 4819057 180 40
8:00:56 1/14/2011 1 14 2011 8 642 523901 4819067 176 40
14:00:48 3/4/2010 3 4 2010 14 638 525935 4819074 70 40
8:00:55 12/7/2010 12 7 2010 8 650 523825 4819066 176 40
2:00:43 2/2/2011 2 2 2011 2 646 523605 4819066 175 40
18:00:42 3/23/2011 3 23 2011 18 665 522551 4819062 173 40
14:00:22 1/13/2012 1 13 2012 14 665 526290 4819076 69 40
20:00:50 4/18/2012 4 18 2012 20 666 525078 4819071 72 40
10:00:59 3/12/2014 3 12 2014 10 907 521817 4819060 178 40
12:00:47 12/6/2010 12 6 2010 12 647 523563 4819066 175 40
12:00:13 12/22/2009 12 22 2009 12 646 524027 4819068 122 39
22:00:48 3/7/2014 3 7 2014 22 908 522696 4819063 173 40
14:00:17 2/14/2009 2 14 2009 14 637 523651 4819066 176 40
4:00:54 2/19/2011 2 19 2011 4 642 523496 4819066 175 40
2:01:19 1/15/2014 1 15 2014 2 679 522680 4819063 173 40
12:00:41 12/25/2010 12 25 2010 12 646 523140 4819065 174 40
8:00:48 3/12/2014 3 12 2014 8 909 522081 4819061 177 40
18:00:43 4/10/2010 4 10 2010 18 654 525500 4819073 71 40
18:00:42 3/13/2011 3 13 2011 18 654 522508 4819063 173 40
6:00:33 1/14/2011 1 14 2011 6 642 523865 4819068 176 40
22:00:36 12/16/2008 12 16 2008 22 637 525469 4819073 71 40
14:00:22 3/19/2008 3 19 2008 14 637 522922 4819064 174 40
20:00:44 4/20/2012 4 20 2012 20 666 525099 4819072 72 40
16:00:38 12/27/2013 12 27 2013 16 908 521962 4819061 178 40
16:00:26 4/1/2012 4 1 2012 16 675 525303 4819073 71 40
16:00:42 4/8/2013 4 8 2013 16 658 522143 4819062 177 40
10:00:43 1/13/2009 1 13 2009 10 632 523496 4819067 175 40
18:00:16 4/10/2009 4 10 2009 18 645 525822 4819075 70 40
18:00:50 12/30/2008 12 30 2008 18 632 523466 4819067 175 40
18:00:42 12/24/2010 12 24 2010 18 650 523517 4819067 175 40
16:00:53 4/3/2010 4 3 2010 16 644 527001 4819080 66 40
20:00:54 1/5/2014 1 5 2014 20 909 523525 4819067 175 40
14:00:48 1/9/2010 1 9 2010 14 643 521881 4819062 178 40
16:00:44 3/13/2011 3 13 2011 16 650 524177 4819070 122 39
12:00:55 12/27/2013 12 27 2013 12 917 521916 4819062 178 40
18:00:42 3/17/2011 3 17 2011 18 661 523007 4819066 174 40
10:00:54 1/16/2009 1 16 2009 10 632 523493 4819067 175 40
22:00:48 12/24/2010 12 24 2010 22 650 523518 4819067 175 40
18:00:53 4/3/2011 4 3 2011 18 655 525207 4819074 72 40
6:00:41 3/26/2014 3 26 2014 6 679 521840 4819062 178 40
20:00:41 12/25/2013 12 25 2013 20 917 521321 4819060 179 40
16:00:56 2/23/2011 2 23 2011 16 642 522527 4819064 173 40
8:00:56 4/2/2012 4 2 2012 8 666 525038 4819073 72 40
18:00:53 3/29/2014 3 29 2014 18 913 525952 4819077 70 40
14:00:54 12/25/2010 12 25 2010 14 646 523121 4819066 174 40
14:00:48 3/16/2009 3 16 2009 14 633 523175 4819066 174 40
18:00:56 1/26/2010 1 26 2010 18 638 521844 4819062 178 40
12:00:54 12/27/2013 12 27 2013 12 908 521899 4819062 178 40
10:01:22 12/11/2010 12 11 2010 10 638 523040 4819066 174 40
20:00:53 3/25/2014 3 25 2014 20 907 525260 4819074 71 40
4:00:40 3/25/2013 3 25 2013 4 658 524324 4819071 122 39
6:00:55 4/14/2012 4 14 2012 6 678 524534 4819072 73 40



14:01:13 5/1/2009 5 1 2009 14 640 521590 4819062 179 40
16:01:23 1/13/2012 1 13 2012 16 665 526287 4819079 69 40
4:00:54 3/22/2009 3 22 2009 4 635 522746 4819066 173 40
12:00:26 1/26/2010 1 26 2010 12 633 523823 4819070 176 40
4:00:48 3/17/2010 3 17 2010 4 652 527044 4819082 66 40
6:00:45 3/18/2010 3 18 2010 6 639 521534 4819062 179 40
8:00:24 3/25/2010 3 25 2010 8 647 522110 4819064 177 40
6:00:48 2/15/2014 2 15 2014 6 907 526704 4819080 68 40
16:00:43 3/11/2012 3 11 2012 16 663 524258 4819071 122 39
10:00:54 12/31/2008 12 31 2008 10 634 523914 4819070 176 40
22:00:53 1/7/2010 1 7 2010 22 643 521270 4819061 179 40
20:00:50 3/23/2013 3 23 2013 20 663 525142 4819075 72 40
18:00:41 1/14/2009 1 14 2009 18 633 522549 4819066 173 40
2:00:47 3/18/2010 3 18 2010 2 639 521524 4819062 179 40
12:00:44 12/23/2011 12 23 2011 12 650 523918 4819070 176 40
2:00:50 12/27/2009 12 27 2009 2 638 521697 4819063 178 40
18:00:25 3/22/2009 3 22 2009 18 648 525432 4819076 71 40
18:00:51 3/15/2011 3 15 2011 18 655 523014 4819067 174 40
18:00:48 3/14/2010 3 14 2010 18 640 521481 4819063 179 40
18:00:42 3/15/2010 3 15 2010 18 643 521625 4819063 178 40
4:00:55 4/10/2011 4 10 2011 4 655 521781 4819064 178 40
16:00:45 1/8/2010 1 8 2010 16 640 522094 4819065 177 40
18:00:41 4/2/2010 4 2 2010 18 652 525512 4819077 71 40
10:00:48 1/28/2009 1 28 2009 10 633 524335 4819072 122 39
18:00:48 12/18/2012 12 18 2012 18 671 523897 4819071 176 40
4:00:56 3/18/2010 3 18 2010 4 639 521524 4819063 179 40
12:00:42 4/2/2010 4 2 2010 12 746 525224 4819076 71 40
18:00:53 3/22/2009 3 22 2009 18 640 525247 4819076 71 40
18:00:53 3/14/2010 3 14 2010 18 650 525307 4819076 71 40
8:00:54 12/22/2009 12 22 2009 8 646 524071 4819072 122 39
18:00:53 3/20/2009 3 20 2009 18 642 523033 4819068 174 40
0:00:41 2/2/2011 2 2 2011 0 646 523587 4819070 175 40
2:00:43 12/16/2011 12 16 2011 2 659 525053 4819076 72 40
16:00:56 4/14/2011 4 14 2011 16 663 525433 4819077 71 40
22:00:36 11/25/2010 11 25 2010 22 801 525277 4819076 71 40
10:00:48 12/27/2012 12 27 2012 10 670 521933 4819065 178 40
8:00:44 2/27/2014 2 27 2014 8 918 526200 4819080 69 40
12:00:24 3/30/2011 3 30 2011 12 667 523343 4819070 175 40
16:00:23 12/19/2012 12 19 2012 16 671 524146 4819072 122 39
22:00:54 4/21/2014 4 21 2014 22 913 524019 4819072 122 39
10:00:54 5/7/2010 5 7 2010 10 652 526592 4819082 68 40
12:00:15 4/7/2009 4 7 2009 12 633 522016 4819065 177 40
20:00:40 3/20/2014 3 20 2014 20 918 525310 4819077 71 40
16:00:48 12/30/2008 12 30 2008 16 632 523497 4819071 175 40
16:00:14 12/23/2009 12 23 2009 16 639 522961 4819069 174 40
2:00:56 11/25/2010 11 25 2010 2 643 525292 4819077 71 40
12:00:54 2/24/2009 2 24 2009 12 632 524998 4819076 72 40
16:00:37 1/12/2013 1 12 2013 16 663 523658 4819072 176 40
10:01:12 12/6/2010 12 6 2010 10 647 523562 4819071 175 40
22:01:06 4/5/2009 4 5 2009 22 639 524603 4819075 73 40
8:00:44 12/9/2012 12 9 2012 8 658 526922 4819084 66 40
0:00:48 4/16/2011 4 16 2011 0 659 524878 4819076 72 40
16:00:21 4/10/2011 4 10 2011 16 663 521882 4819066 178 40
20:01:09 3/20/2013 3 20 2013 20 671 525356 4819078 71 40



18:01:09 2/22/2010 2 22 2010 18 640 525600 4819079 71 40
22:00:42 1/27/2010 1 27 2010 22 633 523496 4819072 175 40
18:00:47 1/15/2009 1 15 2009 18 632 523451 4819072 175 40
16:00:44 2/2/2011 2 2 2011 16 638 522521 4819068 173 40
16:00:53 3/15/2013 3 15 2013 16 663 522861 4819070 174 40
18:01:39 12/28/2012 12 28 2012 18 675 524345 4819075 122 39
18:00:56 12/20/2009 12 20 2009 18 643 525304 4819078 71 40
20:00:53 3/31/2013 3 31 2013 20 663 525627 4819080 70 40
6:00:26 12/16/2008 12 16 2008 6 637 525333 4819079 71 40
18:00:47 2/18/2014 2 18 2014 18 908 522709 4819069 173 40
14:00:31 3/13/2014 3 13 2014 14 907 521754 4819066 178 40
12:00:24 12/5/2011 12 5 2011 12 801 521971 4819067 178 40
14:00:43 3/29/2009 3 29 2009 14 645 523781 4819073 176 40
18:00:56 1/30/2011 1 30 2011 18 642 523736 4819073 176 40
0:00:47 1/12/2011 1 12 2011 0 638 522670 4819070 173 40
18:00:46 11/26/2010 11 26 2010 18 801 524064 4819074 122 39
14:00:17 3/4/2009 3 4 2009 14 637 525649 4819080 70 40
18:00:54 2/2/2013 2 2 2013 18 663 523660 4819073 176 40
8:00:24 3/23/2009 3 23 2009 8 645 526143 4819083 69 40
0:00:19 12/23/2012 12 23 2012 0 670 521854 4819067 178 40
12:00:47 2/10/2010 2 10 2010 12 646 522269 4819069 177 40
18:00:57 12/20/2009 12 20 2009 18 646 524090 4819075 122 39
22:00:46 4/2/2009 4 2 2009 22 645 523191 4819072 174 40
16:00:37 3/14/2011 3 14 2011 16 647 524462 4819077 73 40
8:00:55 3/4/2013 3 4 2013 8 671 523918 4819075 176 40
4:00:38 12/27/2009 12 27 2009 4 638 521692 4819067 178 40
2:00:53 2/12/2013 2 12 2013 2 680 523540 4819074 175 40
18:00:43 1/3/2009 1 3 2009 18 635 521325 4819066 179 40
8:00:16 3/2/2009 3 2 2009 8 637 525317 4819080 71 40
12:00:49 2/5/2010 2 5 2010 12 633 523792 4819075 176 40
8:00:12 2/12/2012 2 12 2012 8 663 526252 4819084 69 40
0:00:55 4/3/2009 4 3 2009 0 645 523196 4819073 174 40
8:00:24 4/17/2014 4 17 2014 8 908 521905 4819068 178 40
14:00:44 4/6/2009 4 6 2009 14 647 521496 4819067 179 40
2:00:55 2/15/2013 2 15 2013 2 679 522541 4819071 173 40
2:00:46 4/3/2012 4 3 2012 2 675 525143 4819080 72 40
16:00:24 12/15/2011 12 15 2011 16 659 523505 4819074 175 40
6:00:48 3/2/2009 3 2 2009 6 637 525319 4819081 71 40
10:00:53 12/22/2009 12 22 2009 10 646 524024 4819076 122 39
8:00:53 1/8/2014 1 8 2014 8 909 525291 4819081 71 40
18:00:44 12/15/2008 12 15 2008 18 633 523499 4819075 175 40
16:00:54 2/3/2014 2 3 2014 16 908 522708 4819072 173 40
16:00:53 12/6/2010 12 6 2010 16 647 523565 4819075 175 40
6:00:32 2/12/2013 2 12 2013 6 679 523803 4819076 176 40
2:00:54 12/25/2012 12 25 2012 2 679 525135 4819081 72 40
16:01:11 1/9/2010 1 9 2010 16 647 521433 4819068 179 40
8:00:42 12/22/2009 12 22 2009 8 633 521862 4819070 178 40
18:00:16 4/15/2014 4 15 2014 18 917 526679 4819087 68 40
12:00:42 1/16/2009 1 16 2009 12 632 523510 4819075 175 40
18:00:18 4/23/2010 4 23 2010 18 652 524712 4819080 73 40
12:00:54 12/27/2012 12 27 2012 12 670 521925 4819070 178 40
14:00:28 2/4/2011 2 4 2011 14 639 525239 4819082 71 40
20:00:43 1/31/2012 1 31 2012 20 658 521370 4819069 179 40
6:00:53 4/4/2008 4 4 2008 6 636 522539 4819072 173 40



18:01:14 12/4/2009 12 4 2009 18 638 521853 4819070 178 40
18:01:07 3/1/2014 3 1 2014 18 909 525260 4819082 71 40
16:00:54 4/18/2011 4 18 2011 16 663 525094 4819082 72 40
18:01:12 3/20/2014 3 20 2014 18 916 524106 4819078 122 39
14:00:41 12/23/2011 12 23 2011 14 650 523923 4819078 176 40
18:00:18 3/28/2014 3 28 2014 18 908 525300 4819083 71 40
4:00:44 12/19/2013 12 19 2013 4 911 525199 4819082 72 40
4:00:35 12/17/2008 12 17 2008 4 633 525486 4819084 71 40
2:00:12 11/25/2010 11 25 2010 2 641 525322 4819083 71 40
18:00:49 3/24/2011 3 24 2011 18 662 524932 4819082 72 40
14:00:24 1/13/2011 1 13 2011 14 655 523283 4819076 175 40
0:00:27 3/24/2011 3 24 2011 0 660 522865 4819074 174 40
20:00:26 4/2/2014 4 2 2014 20 917 521120 4819069 180 40
18:00:42 3/15/2010 3 15 2010 18 646 521792 4819071 178 40
10:00:51 4/18/2011 4 18 2011 10 650 524817 4819082 72 40
8:00:53 2/16/2011 2 16 2011 8 801 523855 4819078 176 40
16:01:23 12/23/2011 12 23 2011 16 650 523920 4819078 176 40
12:00:35 1/13/2009 1 13 2009 12 632 523500 4819077 175 40
18:00:45 4/2/2010 4 2 2010 18 640 524391 4819080 122 39
2:00:21 4/3/2009 4 3 2009 2 645 523195 4819076 174 40
14:00:25 3/30/2011 3 30 2011 14 660 523551 4819077 175 40
12:00:50 1/2/2013 1 2 2013 12 663 523215 4819076 175 40
16:00:51 2/27/2010 2 27 2010 16 638 525351 4819084 71 40
16:00:23 3/27/2011 3 27 2011 16 668 524948 4819083 72 40
10:00:50 5/2/2010 5 2 2010 10 646 521876 4819072 178 40
6:00:54 3/2/2013 3 2 2013 6 671 522913 4819075 174 40
10:00:53 1/19/2014 1 19 2014 10 909 523891 4819079 176 40
0:00:54 3/2/2010 3 2 2010 0 633 523125 4819076 174 40
18:00:44 3/23/2011 3 23 2011 18 667 522891 4819075 174 40
18:00:49 12/20/2009 12 20 2009 18 643 524783 4819082 73 40
8:00:42 1/20/2013 1 20 2013 8 671 523278 4819077 175 40
16:00:47 4/8/2010 4 8 2010 16 655 526034 4819087 69 40
0:01:41 3/9/2014 3 9 2014 0 917 524412 4819081 73 40
16:00:41 4/7/2009 4 7 2009 16 634 522112 4819073 177 40
14:00:53 4/7/2009 4 7 2009 14 634 522115 4819073 177 40
14:00:47 1/26/2010 1 26 2010 14 633 523827 4819079 176 40
4:00:23 12/29/2013 12 29 2013 4 911 523119 4819077 174 40
22:01:09 2/27/2010 2 27 2010 22 646 525192 4819084 72 40
20:01:12 3/11/2014 3 11 2014 20 917 524830 4819083 72 40
6:01:13 4/26/2013 4 26 2013 6 677 521211 4819070 179 40
0:00:55 2/16/2014 2 16 2014 0 918 523947 4819080 176 40
2:00:54 4/4/2008 4 4 2008 2 636 522537 4819075 173 40
22:00:47 1/3/2009 1 3 2009 22 635 521320 4819071 179 40
22:00:54 12/17/2008 12 17 2008 22 635 525090 4819084 72 40
18:00:38 4/6/2012 4 6 2012 18 670 526410 4819089 69 40
18:00:53 12/5/2011 12 5 2011 18 801 522182 4819074 177 40
20:00:53 4/2/2014 4 2 2014 20 907 525012 4819084 72 40
16:00:47 4/2/2010 4 2 2010 16 655 525318 4819085 71 40
14:01:47 11/23/2011 11 23 2011 14 665 521507 4819072 179 40
4:00:21 3/2/2009 3 2 2009 4 637 525317 4819085 71 40
0:00:55 1/23/2014 1 23 2014 0 917 523137 4819077 174 40
4:00:54 2/12/2013 2 12 2013 4 679 523801 4819079 176 40
6:00:42 1/21/2014 1 21 2014 6 907 523799 4819079 176 40
0:00:48 12/8/2010 12 8 2010 0 650 525499 4819086 71 40



16:01:07 4/24/2014 4 24 2014 16 909 523830 4819080 176 40
16:00:21 2/16/2010 2 16 2010 16 639 523333 4819078 175 40
14:00:47 3/17/2010 3 17 2010 14 653 521870 4819073 178 40
2:01:12 2/12/2013 2 12 2013 2 679 523511 4819079 175 40
14:00:53 3/18/2014 3 18 2014 14 907 521681 4819073 178 40
10:01:52 3/19/2014 3 19 2014 10 913 527200 4819093 66 40
4:00:47 3/2/2013 3 2 2013 4 663 524459 4819082 73 40
8:00:54 4/26/2014 4 26 2014 8 907 521876 4819073 178 40
22:00:41 1/19/2013 1 19 2013 22 679 521323 4819071 179 40
18:00:44 3/28/2014 3 28 2014 18 916 525167 4819085 72 40
16:00:50 12/27/2013 12 27 2013 16 917 521970 4819074 178 40
10:00:44 3/12/2014 3 12 2014 10 909 521780 4819073 178 40
18:00:54 3/21/2011 3 21 2011 18 661 522967 4819077 174 40
8:00:54 2/12/2013 2 12 2013 8 679 523801 4819080 176 40
8:00:18 4/12/2010 4 12 2010 8 652 522064 4819074 177 40
0:00:42 12/21/2009 12 21 2009 0 643 525473 4819086 71 40
12:00:48 2/27/2010 2 27 2010 12 647 525533 4819086 71 40
8:00:26 4/23/2009 4 23 2009 8 645 525986 4819088 70 40
0:00:41 4/6/2008 4 6 2008 0 635 523378 4819079 175 40
18:00:48 3/20/2014 3 20 2014 18 908 524152 4819081 122 39
8:00:42 4/12/2009 4 12 2009 8 640 523841 4819080 176 40
20:00:41 4/13/2012 4 13 2012 20 658 522265 4819075 177 40
18:00:50 4/3/2011 4 3 2011 18 650 525528 4819087 71 40
18:00:46 12/3/2010    12      3       2010    18      642     525534  4819087 71      40
16:00:39        2/23/2014       2       23      2014    16      918     523949  4819081 176     40
16:00:22        1/7/2012        1       7       2012    16      658     521902  4819074 178     40
22:00:41        3/1/2010        3       1       2010    22      633     523126  4819078 174     40
16:00:48        12/26/2013      12      26      2013    16      671     521242  4819072 179     40
18:00:41        3/2/2013        3       2       2013    18      671     523844  4819081 176     40
16:00:48        4/2/2008        4       2       2008    16      631     522553  4819077 173     40
16:00:36        1/26/2010       1       26      2010    16      633     523828  4819081 176     40
18:01:05        3/31/2010       3       31      2010    18      746     525308  4819087 71      40
18:00:43        12/16/2008      12      16      2008    18      637     525461  4819087 71      40
22:00:36        2/16/2013       2       16      2013    22      666     523167  4819079 174     40
14:00:42        3/3/2010        3       3       2010    14      644     525079  4819086 72      40
14:00:18        2/5/2010        2       5       2010    14      633     523786  4819081 176     40
0:00:47 4/7/2009        4       7       2009    0       645     525756  4819089 70      40
2:00:50 4/15/2010       4       15      2010    2       746     525674  4819088 70      40
12:00:21        4/7/2009        4       7       2009    12      634     522109  4819076 177     40
18:00:54        4/7/2010        4       7       2010    18      650     522044  4819076 177     40
14:00:44        4/21/2008       4       21      2008    14      631     525143  4819087 72      40
6:00:25 2/6/2011        2       6       2011    6       638     525264  4819087 71      40
6:00:43 1/20/2013       1       20      2013    6       671     523273  4819080 175     40
18:00:47        1/7/2010        1       7       2010    18      638     521432  4819074 179     40
2:00:53 2/16/2014       2       16      2014    2       918     523955  4819082 176     40
4:00:56 3/2/2013        3       2       2013    4       671     522907  4819079 174     40
18:01:24        4/8/2010        4       8       2010    18      641     523871  4819082 176     40
18:00:53        4/5/2009        4       5       2009    18      648     525727  4819089 70      40
6:00:53 12/19/2013      12      19      2013    6       911     525237  4819087 71      40
14:00:37        3/20/2008       3       20      2008    14      631     522537  4819078 173     40
2:00:23 4/2/2008        4       2       2008    2       636     522825  4819079 174     40
12:00:41        3/20/2010       3       20      2010    12      646     521552  4819075 179     40
6:00:53 4/24/2010       4       24      2010    6       646     524038  4819083 122     39
8:00:54 4/30/2009       4       30      2009    8       634     521908  4819076 178     40



18:00:48        1/19/2013       1       19      2013    18      671     523253  4819080 175     40
10:00:57        11/28/2013      11      28      2013    10      914     521612  4819075 178     40
0:00:55 2/23/2010       2       23      2010    0       640     525420  4819088 71      40
18:00:26        2/23/2010       2       23      2010    18      639     524732  4819086 73      40
22:00:54        4/7/2009        4       7       2009    22      638     524103  4819084 122     39
20:00:57        1/22/2014       1       22      2014    20      917     523137  4819081 174     40
16:00:25        4/11/2013       4       11      2013    16      658     521795  4819076 178     40
18:00:41        4/8/2012        4       8       2012    18      676     524081  4819084 122     39
18:00:41        4/22/2011       4       22      2011    18      663     521491  4819075 179     40
20:00:54        4/9/2012        4       9       2012    20      666     524614  4819086 73      40
0:01:11 2/15/2013       2       15      2013    0       679     522533  4819079 173     40
16:00:49        3/20/2008       3       20      2008    16      631     522544  4819079 173     40
18:00:48        4/6/2008        4       6       2008    18      637     522553  4819079 173     40
18:00:40        4/20/2014       4       20      2014    18      914     521731  4819076 178     40
14:00:54        4/22/2011       4       22      2011    14      801     521808  4819077 178     40
20:01:06        4/13/2014       4       13      2014    20      916     525308  4819089 71      40
6:00:54 2/8/2010        2       8       2010    6       638     521308  4819075 179     40
16:01:41        3/2/2010        3       2       2010    16      644     522826  4819080 174     40
8:00:53 2/8/2010        2       8       2010    8       638     521306  4819075 179     40
10:00:54        3/19/2014       3       19      2014    10      909     521846  4819077 178     40
18:00:41        1/4/2010        1       4       2010    18      643     523117  4819081 174     40
16:00:36        3/26/2011       3       26      2011    16      662     525193  4819089 72      40
16:01:12        2/20/2011       2       20      2011    16      642     523501  4819083 175     40
0:00:47 4/4/2008        4       4       2008    0       636     522547  4819080 173     40
2:00:41 3/26/2013       3       26      2013    2       658     525901  4819092 70      40
14:00:53        3/13/2014       3       13      2014    14      679     521917  4819078 178     40
16:00:31        1/19/2011       1       19      2011    16      638     523506  4819083 175     40
16:00:43        12/5/2011       12      5       2011    16      801     521969  4819078 178     40
16:00:43        1/14/2011       1       14      2011    16      655     521800  4819077 178     40
22:01:12        12/18/2012      12      18      2012    22      671     523896  4819085 176     40
18:00:56        2/18/2013       2       18      2013    18      666     523416  4819083 175     40
10:00:42        4/7/2009        4       7       2009    10      647     521982  4819078 178     40
18:00:54        3/1/2010        3       1       2010    18      633     523126  4819082 174     40
16:00:55        1/25/2014       1       25      2014    16      907     521457  4819077 179     40
18:01:04        1/15/2014       1       15      2014    18      909     523901  4819085 176     40
4:00:53 1/16/2014       1       16      2014    4       917     522880  4819081 174     40
14:00:41        3/20/2010       3       20      2010    14      647     521536  4819077 179     40
6:00:44 4/2/2011        4       2       2011    6       660     522220  4819079 177     40
6:00:54 1/13/2011       1       13      2011    6       657     521873  4819078 178     40
22:00:41        2/22/2010       2       22      2010    22      640     525418  4819091 71      40
10:00:44        5/6/2009        5       6       2009    10      639     521767  4819078 178     40
14:00:50        2/12/2011       2       12      2011    14      639     525589  4819092 71      40
14:00:45        2/16/2011       2       16      2011    14      642     525052  4819090 72      40
0:00:47 4/8/2009        4       8       2009    0       638     524104  4819086 122     39
14:00:41        3/23/2010       3       23      2010    14      653     521502  4819078 179     40
14:00:53        3/16/2010       3       16      2010    14      653     521858  4819079 178     40
14:00:47        3/30/2011       3       30      2011    14      664     523902  4819086 176     40
16:01:24        3/17/2010       3       17      2010    16      641     522048  4819080 177     40
0:00:50 1/20/2013       1       20      2013    0       679     521112  4819077 180     40
2:00:23 12/8/2010       12      8       2010    2       650     525492  4819092 71      40
4:00:54 1/21/2014       1       21      2014    4       907     523801  4819086 176     40
8:00:54 4/2/2012        4       2       2012    8       663     524525  4819088 73      40
16:01:06        3/16/2010       3       16      2010    16      653     521878  4819079 178     40
22:00:41        12/3/2011       12      3       2011    22      667     525528  4819092 71      40



14:00:30        3/2/2014        3       2       2014    14      909     523444  4819085 175 40
8:00:34 3/21/2014 3 21 2014 8 907 522155 4819081 177 40
2:00:47 2/8/2010 2 8 2010 2 638 521319 4819078 179 40
10:00:49 5/6/2009 5 6 2009 10 644 522085 4819080 177 40
12:00:53 3/21/2010 3 21 2010 12 638 521433 4819078 179 40
4:00:33 4/4/2008 4 4 2008 4 636 522535 4819082 173 40
22:00:14 4/3/2008 4 3 2008 22 636 522509 4819082 173 40
16:00:25 4/26/2008 4 26 2008 16 634 521535 4819079 179 40
14:00:53 3/19/2010 3 19 2010 14 657 521471 4819079 179 40
4:00:27 12/11/2013 12 11 2013 4 911 523626 4819086 176 40
18:00:53 2/22/2010 2 22 2010 18 639 526286 4819096 69 40
10:00:54 4/7/2009 4 7 2009 10 633 522017 4819081 177 40
16:00:24 3/2/2010 3 2 2010 16 646 522204 4819082 177 40
16:01:02 3/2/2010 3 2 2010 16 638 522655 4819083 173 40
18:00:54 3/21/2008 3 21 2008 18 635 521845 4819080 178 40
14:00:21 3/30/2008 3 30 2008 14 637 522557 4819083 173 40
10:01:11 1/15/2009 1 15 2009 10 635 523244 4819085 175 40
10:00:53 12/5/2011 12 5 2011 10 801 521973 4819081 178 40
18:00:55 2/3/2010 2 3 2010 18 640 523559 4819087 175 40
18:00:47 3/27/2014 3 27 2014 18 913 526569 4819098 68 40
16:00:42 3/25/2012 3 25 2012 16 675 522070 4819082 177 40
14:00:53 2/5/2011 2 5 2011 14 801 525245 4819093 71 40
14:00:56 4/7/2009 4 7 2009 14 633 522016 4819082 177 40
0:00:43 2/10/2010 2 10 2010 0 646 522192 4819082 177 40
18:00:57 2/4/2014 2 4 2014 18 907 523480 4819087 175 40
10:00:44 4/7/2009 4 7 2009 10 634 522121 4819082 177 40
16:00:55 12/10/2010 12 10 2010 16 638 521221 4819079 179 40
18:00:35 2/26/2010 2 26 2010 18 638 523820 4819088 176 40
20:00:56 1/19/2013 1 19 2013 20 679 521323 4819080 179 40
22:00:39 1/22/2014 1 22 2014 22 917 523124 4819086 174 40
10:00:21 3/31/2012 3 31 2012 10 658 524845 4819092 72 40
10:00:38 3/17/2009 3 17 2009 10 640 521807 4819081 178 40
14:00:54 12/25/2011 12 25 2011 14 650 525875 4819096 70 40
0:00:54 3/18/2014 3 18 2014 0 913 527123 4819101 66 40
18:00:45 3/23/2011 3 23 2011 18 664 523022 4819086 174 40
6:00:42 12/20/2009 12 20 2009 6 644 524029 4819089 122 39
22:00:53 3/23/2011 3 23 2011 22 665 522709 4819085 173 40
2:00:38 12/31/2010 12 31 2010 2 642 525868 4819096 70 40
18:00:50 11/25/2010 11 25 2010 18 801 525285 4819094 71 40
6:00:38 2/19/2011 2 19 2011 6 801 523357 4819087 175 40
16:01:48 1/1/2014 1 1 2014 16 916 523561 4819088 175 40
2:00:51 2/27/2010 2 27 2010 2 640 525125 4819094 72 40
22:00:54 12/17/2010 12 17 2010 22 638 521546 4819081 179 40
14:00:43 4/24/2014 4 24 2014 14 907 523889 4819089 176 40
22:00:25 2/27/2010 2 27 2010 22 638 525466 4819095 71 40
6:01:15 4/23/2011 4 23 2011 6 650 521641 4819082 178 40
16:00:41 1/18/2011 1 18 2011 16 638 523147 4819087 174 40
8:00:54 2/19/2011 2 19 2011 8 801 523359 4819088 175 40
18:00:23 3/15/2010 3 15 2010 18 652 526588 4819100 68 40
18:00:56 3/24/2011 3 24 2011 18 664 525326 4819095 71 40
18:00:50 1/7/2010 1 7 2010 18 640 521223 4819081 179 40
12:00:48 4/17/2014 4 17 2014 12 908 521912 4819084 178 40
12:00:56 3/12/2010 3 12 2010 12 650 526027 4819098 69 40
14:00:43 4/14/2010 4 14 2010 14 650 525557 4819097 71 40



4:00:32 2/6/2011 2 6 2011 4 638 525261 4819096 71 40
14:00:32 3/14/2011 3 14 2011 14 650 523903 4819091 176 40
14:00:22 3/31/2012 3 31 2012 14 672 521971 4819084 178 40
4:00:41 3/5/2014 3 5 2014 4 908 523214 4819088 175 40
18:00:50 3/31/2011 3 31 2011 18 660 522971 4819088 174 40
18:00:41 2/25/2013 2 25 2013 18 658 522539 4819086 173 40
4:00:55 12/16/2012 12 16 2012 4 671 525219 4819096 71 40
18:00:44 3/2/2013 3 2 2013 18 658 523845 4819091 176 40
2:01:11 2/12/2013 2 12 2013 2 663 523588 4819090 175 40
16:00:47 2/3/2010 2 3 2010 16 640 523551 4819090 175 40
10:01:47 11/22/2011 11 22 2011 10 665 521506 4819083 179 40
18:00:48 12/17/2010 12 17 2010 18 638 521548 4819083 179 40
4:00:27 4/10/2012 4 10 2012 4 670 525067 4819095 72 40
16:00:55 12/26/2012 12 26 2012 16 671 521524 4819083 179 40
20:00:43 2/15/2014 2 15 2014 20 908 523960 4819092 176 40
18:00:47 3/26/2012 3 26 2012 18 676 525210 4819096 71 40
14:00:43 2/23/2014 2 23 2014 14 918 523979 4819092 176 40
0:00:41 1/4/2009 1 4 2009 0 635 521313 4819083 179 40
18:00:53 1/29/2010 1 29 2010 18 638 521370 4819083 179 40
16:00:42 1/31/2012 1 31 2012 16 658 521367 4819083 179 40
8:00:49 2/1/2014 2 1 2014 8 917 521043 4819082 180 40
18:00:48 1/4/2012 1 4 2012 18 663 522517 4819087 173 40
4:00:36 12/20/2009 12 20 2009 4 644 524029 4819092 122 39
22:00:54 12/28/2012 12 28 2012 22 675 524366 4819094 122 39
16:00:44 2/26/2010 2 26 2010 16 639 525060 4819096 72 40
12:00:47 3/12/2014 3 12 2014 12 909 522038 4819086 177 40
16:00:25 2/25/2013 2 25 2013 16 658 522555 4819088 173 40
18:00:47 1/17/2013 1 17 2013 18 677 521395 4819084 179 40
0:00:53 11/27/2010 11 27 2010 0 653 525584 4819099 71 40
10:00:42 2/24/2009 2 24 2009 10 637 525387 4819098 71 40
18:00:48 3/28/2011 3 28 2011 18 667 525014 4819096 72 40
22:00:41 12/11/2013 12 11 2013 22 911 523958 4819093 176 40
10:00:53 3/17/2009 3 17 2009 10 634 521896 4819086 178 40
14:01:47 2/15/2012 2 15 2012 14 663 525306 4819098 71 40
6:00:31 3/27/2012 3 27 2012 6 676 525427 4819098 71 40
14:00:49 12/23/2009 12 23 2009 14 639 522945 4819089 174 40
4:00:42 12/6/2010 12 6 2010 4 647 525227 4819098 71 40
22:00:15 4/5/2009 4 5 2009 22 640 524508 4819095 73 40
18:00:09 3/21/2011 3 21 2011 18 667 524874 4819096 72 40
18:00:48 3/21/2011 3 21 2011 18 801 522934 4819090 174 40
1:14:55 12/14/2012 12 14 2012 1 641 526006 4819101 70 40
0:00:47 12/13/2012 12 13 2012 0 658 525553 4819099 71 40
10:00:51 1/4/2013 1 4 2013 10 680 521268 4819084 179 40
10:01:08 12/11/2010 12 11 2010 10 654 523011 4819090 174 40
6:00:56 4/25/2011 4 25 2011 6 654 525389 4819099 71 40
12:00:53 3/16/2009 3 16 2009 12 644 523569 4819092 175 40
4:00:50 12/2/2008 12 2 2008 4 633 520889 4819084 180 40
16:00:55 12/30/2008 12 30 2008 16 633 523682 4819093 176 40
2:00:47 3/18/2014 3 18 2014 2 918 523542 4819092 175 40
8:00:23 4/3/2012 4 3 2012 8 678 526433 4819103 68 40
4:00:39 11/28/2010 11 28 2010 4 647 525417 4819099 71 40
10:00:41 3/26/2010 3 26 2010 10 650 524136 4819095 122 39
2:00:54 5/6/2010 5 6 2010 2 639 525299 4819099 71 40
16:01:07 3/21/2013 3 21 2013 16 671 526281 4819103 69 40



22:00:48 12/6/2010 12 6 2010 22 655 526262 4819103 69 40
18:00:51 4/13/2012 4 13 2012 18 676 526089 4819102 69 40
8:00:36 4/20/2014 4 20 2014 8 914 521936 4819087 178 40
16:00:23 4/18/2011 4 18 2011 16 665 523903 4819094 176 40
12:00:45 4/6/2009 4 6 2009 12 647 521597 4819086 178 40
4:00:53 2/8/2010 2 8 2010 4 638 521315 4819086 179 40
18:00:53 12/9/2011 12 9 2011 18 801 524075 4819095 122 39
18:00:53 2/25/2013 2 25 2013 18 657 522620 4819090 173 40
2:00:44 3/22/2009 3 22 2009 2 635 522663 4819090 173 40
16:00:53 3/22/2009 3 22 2009 16 647 525434 4819100 71 40
18:00:36 12/14/2011 12 14 2011 18 650 525819 4819102 70 40
4:00:42 3/25/2011 3 25 2011 4 668 523019 4819092 174 40
18:00:55 3/18/2010 3 18 2010 18 644 525025 4819099 72 40
2:00:41 2/20/2012 2 20 2012 2 663 525402 4819101 71 40
22:00:54 12/28/2009 12 28 2009 22 647 521081 4819086 180 40
22:00:48 2/7/2010 2 7 2010 22 638 521307 4819086 179 40
12:00:31 12/24/2008 12 24 2008 12 633 526481 4819105 68 40
14:00:42 2/20/2011 2 20 2011 14 642 523496 4819094 175 40
14:01:22 3/16/2014 3 16 2014 14 679 521785 4819088 178 40
18:00:13 3/29/2011 3 29 2011 18 668 525410 4819101 71 40
18:01:23 3/14/2010 3 14 2010 18 638 524668 4819098 73 40
18:00:51 2/7/2010 2 7 2010 18 638 521308 4819087 179 40
10:00:23 1/28/2009 1 28 2009 10 637 524385 4819097 122 39
18:00:57 2/27/2014 2 27 2014 18 917 523020 4819092 174 40
18:03:05 12/20/2011 12 20 2011 18 641 523500 4819094 175 40
10:00:42 12/24/2008 12 24 2008 10 637 526542 4819105 68 40
18:00:54 12/22/2012 12 22 2012 18 670 521911 4819089 178 40
0:00:53 11/27/2010 11 27 2010 0 641 521175 4819087 180 40
0:00:44 4/2/2008 4 2 2008 0 636 522782 4819092 173 40
22:00:41 2/20/2014 2 20 2014 22 918 523172 4819094 174 40
8:00:53 3/27/2013 3 27 2013 8 671 521924 4819089 178 40
8:00:42 1/4/2013 1 4 2013 8 675 523812 4819096 176 40
16:00:48 2/2/2010 2 2 2010 16 633 523820 4819096 176 40
6:00:50 12/13/2012 12 13 2012 6 675 525376 4819102 71 40
16:00:57 2/27/2013 2 27 2013 16 663 524081 4819097 122 39
2:00:54 1/5/2010 1 5 2010 2 638 522611 4819092 173 40
18:01:55 12/25/2013 12 25 2013 18 909 522662 4819092 173 40
16:00:54 12/13/2010 12 13 2010 16 638 521559 4819089 179 40
18:00:43 1/14/2009 1 14 2009 18 633 522578 4819092 173 40
0:00:55 3/18/2014 3 18 2014 0 918 523547 4819095 175 40
14:00:42 12/5/2011 12 5 2011 14 801 521981 4819090 178 40
8:00:55 4/20/2008 4 20 2008 8 634 524537 4819099 73 40
22:00:42 3/17/2014 3 17 2014 22 918 523539 4819095 175 40
6:01:07 1/4/2013 1 4 2013 6 675 523807 4819096 176 40
12:00:24 3/21/2010 3 21 2010 12 657 521488 4819089 179 40
14:00:42 12/19/2013 12 19 2013 14 908 522175 4819091 177 40
16:01:12 12/26/2010 12 26 2010 16 646 523381 4819095 175 40
0:00:54 3/24/2011 3 24 2011 0 665 522706 4819093 173 40
0:00:47 1/8/2010 1 8 2010 0 640 521147 4819088 180 40
16:00:47 3/23/2008 3 23 2008 16 631 523272 4819095 175 40
22:00:54 1/1/2013 1 1 2013 22 680 522611 4819093 173 40
14:00:19 1/5/2014 1 5 2014 14 909 523559 4819096 175 40
18:00:53 3/21/2010 3 21 2010 18 652 523182 4819095 174 40
16:00:55 4/28/2009 4 28 2009 16 640 525105 4819102 72 40



16:00:45 1/9/2010 1 9 2010 16 639 521504 4819089 179 40
0:00:41 4/8/2009 4 8 2009 0 644 524031 4819098 122 39
4:00:54 12/25/2009 12 25 2009 4 644 524456 4819100 73 40
14:00:14 1/1/2014 1 1 2014 14 916 523569 4819097 175 40
6:01:14 4/23/2011 4 23 2011 6 654 521651 4819090 178 40
16:00:48 1/5/2014 1 5 2014 16 909 523575 4819097 175 40
14:00:48 3/25/2014 3 25 2014 14 914 522003 4819091 177 40
14:00:56 1/14/2013 1 14 2013 14 663 522605 4819093 173 40
14:00:41 2/3/2010 2 3 2010 14 640 523699 4819097 176 40
6:00:50 12/14/2010 12 14 2010 6 638 521549 4819090 179 40
16:00:42 4/2/2011 4 2 2011 16 660 525519 4819104 71 40
10:00:54 3/11/2010 3 11 2010 10 639 526359 4819107 69 40
18:00:41 3/20/2008 3 20 2008 18 633 522572 4819093 173 40
8:00:43 12/16/2008 12 16 2008 8 633 523965 4819098 176 40
0:00:47 2/20/2012 2 20 2012 0 663 525399 4819104 71 40
22:00:53 12/21/2009 12 21 2009 22 643 525471 4819104 71 40
2:00:54 3/3/2013 3 3 2013 2 665 522462 4819093 173 40
18:00:54 3/18/2009 3 18 2009 18 640 524251 4819099 122 39
18:02:20 3/10/2013 3 10 2013 18 677 522045 4819092 177 40
0:00:54 1/14/2011 1 14 2011 0 655 523489 4819097 175 40
16:00:50 2/23/2012 2 23 2012 16 663 522542 4819094 173 40
18:00:54 12/27/2010 12 27 2010 18 801 521280 4819090 179 40
8:00:48 3/20/2012 3 20 2012 8 663 522236 4819093 177 40
0:00:53 12/31/2010 12 31 2010 0 642 525890 4819106 70 40
12:01:12 3/27/2013 3 27 2013 12 671 522032 4819092 177 40
12:00:48 2/15/2012 2 15 2012 12 663 525307 4819104 71 40
0:00:41 2/8/2010 2 8 2010 0 638 521305 4819090 179 40
18:00:20 1/31/2012 1 31 2012 18 658 521350 4819090 179 40
18:00:53 2/22/2010 2 22 2010 18 647 525627 4819105 70 40
22:00:53 4/8/2012 4 8 2012 22 679 525322 4819104 71 40
16:01:12 3/10/2010 3 10 2010 16 641 521789 4819092 178 40
18:00:50 12/22/2008 12 22 2008 18 635 525594 4819105 71 40
22:00:25 4/1/2008 4 1 2008 22 636 522783 4819095 173 40
12:00:42 1/8/2014 1 8 2014 12 679 523369 4819098 175 40
14:00:11 3/23/2008 3 23 2008 14 631 523271 4819098 175 40
10:00:54 1/8/2014 1 8 2014 10 679 523373 4819098 175 40
12:00:53 1/1/2014 1 1 2014 12 916 523568 4819099 175 40
14:00:21 3/19/2008 3 19 2008 14 635 522898 4819096 174 40
4:00:47 12/18/2008 12 18 2008 4 635 524906 4819103 72 40
18:00:32 1/1/2013 1 1 2013 18 680 522616 4819096 173 40
2:00:55 1/4/2013 1 4 2013 2 675 523810 4819100 176 40
22:00:54 3/31/2010 3 31 2010 22 652 525504 4819106 71 40
16:00:47 1/29/2014 1 29 2014 16 916 523326 4819098 175 40
16:00:54 1/9/2011 1 9 2011 16 639 523728 4819100 176 40
18:00:56 2/10/2010 2 10 2010 18 646 522722 4819096 173 40
18:00:51 4/17/2011 4 17 2011 18 654 525439 4819106 71 40
16:00:48 3/21/2011 3 21 2011 16 667 525149 4819105 72 40
12:00:44 3/26/2010 3 26 2010 12 801 525545 4819106 71 40
4:00:40 4/2/2011 4 2 2011 4 660 522245 4819095 177 40
18:01:12 3/6/2013 3 6 2013 18 663 523051 4819097 174 40
4:00:54 3/18/2010 3 18 2010 4 653 522068 4819094 177 40
8:00:43 12/11/2010 12 11 2010 8 638 523832 4819101 176 40
22:00:47 12/27/2010 12 27 2010 22 801 521281 4819092 179 40
16:00:55 1/19/2010 1 19 2010 16 642 525794 4819108 70 40



14:00:29 1/8/2010 1 8 2010 14 639 521765 4819094 178 40
12:00:54 12/25/2011 12 25 2011 12 650 525879 4819109 70 40
14:00:53 2/8/2010 2 8 2010 14 638 521819 4819094 178 40
20:01:23 12/27/2013 12 27 2013 20 911 522584 4819097 173 40
18:00:48 3/29/2011 3 29 2011 18 667 525229 4819106 71 40
22:00:53 3/4/2014 3 4 2014 22 916 523072 4819099 174 40
22:00:48 12/30/2010 12 30 2010 22 642 525889 4819109 70 40
4:00:38 2/27/2010 2 27 2010 4 640 525122 4819106 72 40
16:01:11 2/14/2013 2 14 2013 16 679 523538 4819100 175 40
4:02:40 1/4/2013 1 4 2013 4 675 523807 4819101 176 40
16:00:55 1/12/2013 1 12 2013 16 679 523589 4819101 175 40
10:00:55 1/3/2012 1 3 2012 10 663 521832 4819095 178 40
18:00:55 2/4/2011 2 4 2011 18 655 522717 4819098 173 40
14:00:47 3/18/2009 3 18 2009 14 634 522093 4819096 177 40
8:01:07 4/30/2009 4 30 2009 8 640 521793 4819095 178 40
10:00:54 1/1/2014 1 1 2014 10 916 523568 4819101 175 40
8:01:17 12/4/2010 12 4 2010 8 655 526843 4819113 66 40
2:00:54 2/28/2010 2 28 2010 2 638 525517 4819108 71 40
6:00:42 3/18/2010 3 18 2010 6 653 522068 4819096 177 40
18:01:01 3/19/2010 3 19 2010 18 644 525424 4819108 71 40
16:00:47 1/15/2009 1 15 2009 16 635 522698 4819098 173 40
18:00:54 3/23/2010 3 23 2010 18 656 521157 4819093 180 40
6:00:58 12/10/2012 12 10 2012 6 665 525337 4819107 71 40
16:00:47 3/22/2008 3 22 2008 16 632 522958 4819099 174 40
22:00:47 12/12/2012 12 12 2012 22 658 525552 4819108 71 40
6:00:47 2/20/2012 2 20 2012 6 663 525411 4819108 71 40
18:00:48 1/12/2011 1 12 2011 18 657 522224 4819097 177 40
16:00:53 3/26/2010 3 26 2010 16 651 525818 4819109 70 40
4:00:41 3/25/2011 3 25 2011 4 663 522996 4819099 174 40
2:00:53 12/29/2009 12 29 2009 2 647 521057 4819093 180 40
14:00:28 3/19/2011 3 19 2011 14 664 522980 4819100 174 40
6:00:54 4/16/2012 4 16 2012 6 676 524411 4819105 73 40
10:00:56 3/3/2010 3 3 2010 10 638 524541 4819105 73 40
18:00:42 2/8/2013 2 8 2013 18 680 523294 4819101 175 40
16:00:54 3/21/2011 3 21 2011 16 664 525263 4819108 71 40
0:00:44 3/5/2014 3 5 2014 0 916 523061 4819100 174 40
6:01:00 1/16/2014 1 16 2014 6 917 522891 4819100 174 40
18:01:23 1/1/2013 1 1 2013 18 680 522544 4819098 173 40
10:00:41 1/1/2011 1 1 2011 10 639 522761 4819099 173 40
18:00:54 12/22/2012 12 22 2012 18 663 522959 4819100 174 40
18:00:56 3/4/2014 3 4 2014 18 913 526988 4819115 66 40
14:00:34 3/13/2014 3 13 2014 14 914 521760 4819096 178 40
16:00:50 3/20/2012 3 20 2012 16 663 521963 4819097 178 40
0:00:54 12/11/2012 12 11 2012 0 677 525418 4819109 71 40
10:00:54 2/27/2010 2 27 2010 10 639 525478 4819109 71 40
2:00:54 12/8/2010 12 8 2010 2 801 525535 4819110 71 40
10:00:51 2/27/2010 2 27 2010 10 642 525600 4819110 71 40
22:00:39 12/5/2011 12 5 2011 22 658 525498 4819110 71 40
8:00:53 12/27/2012 12 27 2012 8 670 521835 4819097 178 40
16:00:55 4/18/2008 4 18 2008 16 634 525366 4819109 71 40
14:00:41 2/1/2011 2 1 2011 14 642 523742 4819103 176 40
12:00:42 4/24/2014 4 24 2014 12 909 523929 4819104 176 40
10:00:53 2/12/2011 2 12 2011 10 801 525386 4819109 71 40
12:00:53 4/8/2013 4 8 2013 12 677 524546 4819106 73 40



8:01:03 4/25/2013 4 25 2013 8 671 521830 4819097 178 40
14:00:43 12/19/2013 12 19 2013 14 914 522025 4819098 177 40
4:00:54 2/28/2010 2 28 2010 4 638 525516 4819110 71 40
16:00:54 3/13/2009 3 13 2009 16 644 523591 4819103 175 40
10:00:48 4/25/2013 4 25 2013 10 671 521833 4819097 178 40
14:00:20 3/17/2009 3 17 2009 14 645 523874 4819104 176 40
6:01:15 12/22/2009 12 22 2009 6 638 521540 4819097 179 40
20:00:54 3/6/2014 3 6 2014 20 918 523364 4819103 175 40
18:00:40 4/6/2011 4 6 2011 18 662 525496 4819110 71 40
10:00:41 2/19/2012 2 19 2012 10 663 525094 4819109 72 40
14:00:41 2/12/2011 2 12 2011 14 801 525451 4819110 71 40
14:00:23 1/2/2013 1 2 2013 14 663 523160 4819102 174 40
10:00:48 3/13/2014 3 13 2014 10 907 521785 4819098 178 40
18:00:18 2/18/2011 2 18 2011 18 639 523552 4819104 175 40
16:00:41 3/20/2012 3 20 2012 16 666 522043 4819099 177 40
4:01:11 12/22/2009 12 22 2009 4 638 521543 4819097 179 40
18:00:36 3/7/2011 3 7 2011 18 654 522472 4819100 173 40
10:00:50 4/15/2008 4 15 2008 10 631 524899 4819109 72 40
2:00:54 12/22/2009 12 22 2009 2 638 521474 4819097 179 40
4:00:48 3/27/2012 3 27 2012 4 676 525276 4819110 71 40
18:00:54 12/22/2010 12 22 2010 18 646 522979 4819102 174 40
8:00:48 2/28/2013 2 28 2013 8 665 523372 4819104 175 40
12:00:53 12/26/2010 12 26 2010 12 646 523380 4819104 175 40
2:01:18 1/26/2014 1 26 2014 2 916 525683 4819112 70 40
10:00:42 12/18/2009 12 18 2009 10 640 523480 4819104 175 40
22:00:55 11/24/2011 11 24 2011 22 662 522144 4819100 177 40
18:00:44 3/28/2011 3 28 2011 18 662 525337 4819111 71 40
14:00:42 4/17/2011 4 17 2011 14 667 521795 4819099 178 40
16:00:48 3/3/2013 3 3 2013 16 666 523750 4819105 176 40
6:00:55 3/25/2011 3 25 2011 6 668 522987 4819103 174 40
14:00:47 3/14/2009 3 14 2009 14 634 521369 4819097 179 40
16:01:20 3/2/2013 3 2 2013 16 671 523861 4819106 176 40
22:01:11 12/21/2009 12 21 2009 22 644 525437 4819112 71 40
22:00:42 3/6/2014 3 6 2014 22 918 523364 4819104 175 40
16:00:54 3/19/2011 3 19 2011 16 664 522985 4819103 174 40
18:00:54 4/1/2008 4 1 2008 18 636 522782 4819102 173 40
18:00:42 4/7/2009 4 7 2009 18 633 521822 4819099 178 40
18:00:24 4/23/2008 4 23 2008 18 636 524250 4819108 122 39
8:00:53 2/13/2010 2 13 2010 8 639 526124 4819115 69 40
16:00:39 1/31/2014 1 31 2014 16 917 522557 4819102 173 40
8:00:47 1/8/2011 1 8 2011 8 654 523363 4819105 175 40
8:00:17 3/22/2011 3 22 2011 8 659 524059 4819107 122 39
2:00:56 12/22/2009 12 22 2009 2 646 525021 4819111 72 40
0:00:39 1/2/2013 1 2 2013 0 680 522603 4819102 173 40
14:00:24 4/8/2013 4 8 2013 14 663 525346 4819112 71 40
8:00:30 3/27/2010 3 27 2010 8 801 524872 4819110 72 40
18:00:48 12/28/2009 12 28 2009 18 643 522175 4819101 177 40
18:02:22 2/26/2010 2 26 2010 18 647 523876 4819107 176 40
10:00:55 1/15/2013 1 15 2013 10 671 523062 4819104 174 40
6:00:44 12/22/2009 12 22 2009 6 643 525440 4819113 71 40
18:00:15 3/29/2011 3 29 2011 18 662 525306 4819112 71 40
10:00:30 2/5/2011 2 5 2011 10 801 525580 4819113 71 40
10:00:54 1/23/2009 1 23 2009 10 633 522704 4819103 173 40
14:00:48 12/26/2010 12 26 2010 14 646 523382 4819105 175 40



18:00:53 3/26/2012 3 26 2012 18 676 524879 4819111 72 40
4:00:35 3/6/2014 3 6 2014 4 913 527096 4819119 66 40
16:00:26 4/24/2014 4 24 2014 16 907 523871 4819107 176 40
4:00:41 2/28/2010 2 28 2010 4 646 525414 4819113 71 40
2:00:41 2/10/2010 2 10 2010 2 646 522216 4819102 177 40
12:00:47 1/15/2013 1 15 2013 12 671 523064 4819105 174 40
0:00:34 12/29/2013 12 29 2013 0 907 522773 4819104 173 40
12:00:43 12/15/2008 12 15 2008 12 634 523855 4819107 176 40
18:00:48 2/26/2010 2 26 2010 18 644 524538 4819110 73 40
2:00:56 12/14/2012 12 14 2012 2 677 522763 4819104 173 40
4:00:41 12/22/2009 12 22 2009 4 643 525438 4819114 71 40
2:00:44 1/2/2013 1 2 2013 2 680 522605 4819103 173 40
2:00:55 12/22/2009 12 22 2009 2 644 525405 4819114 71 40
10:00:13 4/30/2011 4 30 2011 10 665 521984 4819102 178 40
16:00:41 2/28/2014 2 28 2014 16 918 526070 4819116 69 40
4:00:54 12/27/2012 12 27 2012 4 670 521824 4819101 178 40
18:00:54 4/11/2010 4 11 2010 18 640 524317 4819110 122 39
4:00:47 2/20/2012 2 20 2012 4 663 525406 4819114 71 40
14:00:47 1/12/2011 1 12 2011 14 657 522191 4819103 177 40
2:01:18 3/5/2014 3 5 2014 2 916 523073 4819106 174 40
18:00:41 12/28/2013 12 28 2013 18 911 523576 4819107 175 40
18:00:54 12/17/2011 12 17 2011 18 650 523870 4819108 176 40
16:00:47 3/4/2010 3 4 2010 16 640 525243 4819114 71 40
12:00:21 12/22/2009 12 22 2009 12 640 523837 4819108 176 40
16:00:54 3/19/2011 3 19 2011 16 668 523128 4819106 174 40
16:00:54 2/11/2011 2 11 2011 16 642 523690 4819108 176 40
2:01:23 3/4/2010 3 4 2010 2 638 525021 4819113 72 40
4:00:47 3/21/2011 3 21 2011 4 654 522745 4819105 173 40
18:01:24 4/5/2008 4 5 2008 18 635 523285 4819107 175 40
2:00:42 12/7/2008 12 7 2008 2 633 525483 4819115 71 40
8:00:48 12/19/2009 12 19 2009 8 639 523992 4819110 176 40
18:01:03 1/9/2011 1 9 2011 18 642 523758 4819109 176 40
12:00:43 1/21/2013 1 21 2013 12 679 522249 4819104 177 40
10:00:50 2/5/2013 2 5 2013 10 679 524528 4819112 73 40
16:01:06 3/15/2010 3 15 2010 16 650 526631 4819120 68 40
18:00:49 2/11/2013 2 11 2013 18 679 523190 4819107 174 40
20:00:42 3/11/2014 3 11 2014 20 916 525046 4819114 72 40
4:00:53 11/19/2013 11 19 2013 4 907 523866 4819110 176 40
10:00:42 4/22/2008 4 22 2008 10 633 524166 4819111 122 39
4:00:42 12/23/2009 12 23 2009 4 641 521603 4819102 178 40
18:00:54 1/27/2009 1 27 2009 18 633 523689 4819109 176 40
16:00:54 3/29/2012 3 29 2012 16 666 525448 4819116 71 40
2:00:55 2/28/2010 2 28 2010 2 646 525415 4819115 71 40
18:01:16 3/11/2013 3 11 2013 18 663 522633 4819106 173 40
0:01:40 12/29/2009 12 29 2009 0 647 521068 4819101 180 40
18:00:55 4/4/2011 4 4 2011 18 662 525320 4819115 71 40
16:00:53 3/22/2008 3 22 2008 16 636 523549 4819109 175 40
6:00:54 12/27/2012 12 27 2012 6 670 521826 4819103 178 40
14:00:46 1/15/2011 1 15 2011 14 641 523374 4819108 175 40
14:00:29 3/20/2010 3 20 2010 14 653 521829 4819103 178 40
12:18:55 5/6/2013 5 6 2013 12 657 522244 4819105 177 40
16:00:48 3/20/2008 3 20 2008 16 633 522570 4819106 173 40
18:00:41 4/1/2008 4 1 2008 18 636 522782 4819107 173 40
16:00:42 1/3/2009 1 3 2009 16 633 523791 4819110 176 40



20:00:45 2/27/2013 2 27 2013 20 665 522519 4819106 173 40
18:00:55 12/19/2009 12 19 2009 18 646 525099 4819115 72 40
18:01:09 11/24/2011 11 24 2011 18 662 522133 4819105 177 40
2:00:40 3/21/2011 3 21 2011 2 654 522744 4819107 173 40
18:00:09 3/28/2011 3 28 2011 18 668 525431 4819117 71 40
16:00:53 2/14/2011 2 14 2011 16 657 522563 4819106 173 40
10:00:26 1/14/2014 1 14 2014 10 909 523626 4819110 176 40
21:00:42 4/14/2010 4 14 2010 21 801 521132 4819102 180 40
22:00:50 12/22/2012 12 22 2012 22 670 521882 4819104 178 40
14:01:43 3/25/2014 3 25 2014 14 679 521861 4819104 178 40
10:00:54 12/22/2009 12 22 2009 10 640 523839 4819111 176 40
16:00:56 3/3/2010 3 3 2010 16 640 525081 4819116 72 40
14:01:39 2/16/2010 2 16 2010 14 639 523381 4819110 175 40
12:00:44 4/17/2011 4 17 2011 12 667 521799 4819104 178 40
18:00:41 4/19/2010 4 19 2010 18 646 524029 4819112 122 39
18:00:42 4/11/2009 4 11 2009 18 640 524538 4819114 73 40
14:01:20 4/14/2014 4 14 2014 14 916 526483 4819121 68 40
18:00:48 3/1/2010 3 1 2010 18 638 522729 4819108 173 40
16:00:48 3/24/2008 3 24 2008 16 634 522831 4819108 174 40
18:00:41 3/14/2010 3 14 2010 18 801 523908 4819112 176 40
18:00:54 12/17/2010 12 17 2010 18 638 521523 4819104 179 40
10:00:42 12/26/2010 12 26 2010 10 646 523292 4819110 175 40
20:00:23 2/18/2013 2 18 2013 20 663 522710 4819108 173 40
0:00:25 11/21/2010 11 21 2010 0 642 525421 4819117 71 40
22:00:42 11/24/2010 11 24 2010 22 651 525255 4819117 71 40
18:00:39 1/20/2013 1 20 2013 18 679 522021 4819106 177 40
8:00:53 4/2/2012 4 2 2012 8 679 524543 4819114 73 40
6:00:53 12/5/2013 12 5 2013 6 907 526607 4819122 68 40
8:00:54 12/18/2012 12 18 2012 8 675 526542 4819122 68 40
10:00:54 12/18/2010 12 18 2010 10 638 521562 4819104 179 40
2:00:32 12/17/2013 12 17 2013 2 907 524908 4819116 72 40
16:00:53 3/30/2012 3 30 2012 16 680 526143 4819120 69 40
0:00:54 12/22/2009 12 22 2009 0 644 525406 4819118 71 40
22:00:53 12/27/2013 12 27 2013 22 911 522585 4819108 173 40
16:00:53 3/31/2010 3 31 2010 16 650 521848 4819105 178 40
2:00:55 2/25/2009 2 25 2009 2 637 525173 4819117 72 40
14:00:38 1/30/2011 1 30 2011 14 646 523722 4819112 176 40
4:00:53 12/29/2009 12 29 2009 4 647 521070 4819103 180 40
22:00:47 12/15/2008 12 15 2008 22 634 524972 4819116 72 40
16:00:53 1/12/2011 1 12 2011 16 657 522208 4819107 177 40
18:00:25 12/18/2009 12 18 2009 18 639 525336 4819118 71 40
10:00:49 1/14/2012 1 14 2012 10 665 526282 4819122 69 40
18:00:17 1/13/2011 1 13 2011 18 801 523926 4819113 176 40
6:01:45 4/14/2012 4 14 2012 6 670 525216 4819118 71 40
18:00:47 3/22/2008 3 22 2008 18 633 523445 4819112 175 40
20:00:51 12/19/2013 12 19 2013 20 907 525292 4819118 71 40
10:00:31 12/15/2008 12 15 2008 10 634 523856 4819113 176 40
18:00:49 4/10/2011 4 10 2011 18 663 521802 4819106 178 40
22:00:54 3/11/2014 3 11 2014 22 916 525044 4819118 72 40
16:00:26 3/1/2012 3 1 2012 16 658 522454 4819109 173 40
8:00:53 12/15/2010 12 15 2010 8 642 524043 4819114 122 39
14:00:41 12/15/2008 12 15 2008 14 634 523857 4819114 176 40
18:01:17 1/9/2010 1 9 2010 18 647 521075 4819104 180 40
20:00:56 2/14/2013 2 14 2013 20 679 522715 4819110 173 40



22:00:48 2/18/2013 2 18 2013 22 663 522710 4819110 173 40
12:00:25 3/4/2009 3 4 2009 12 637 525836 4819121 70 40
22:00:47 4/5/2009 4 5 2009 22 644 525120 4819119 72 40
6:00:15 4/15/2010 4 15 2010 6 652 521679 4819107 178 40
16:00:47 2/5/2010 2 5 2010 16 633 523808 4819114 176 40
4:01:18 1/9/2010 1 9 2010 4 641 520935 4819104 180 40
18:00:53 4/17/2008 4 17 2008 18 636 524063 4819115 122 39
16:00:54 4/23/2010 4 23 2010 16 639 524368 4819116 122 39
12:00:47 5/1/2009 5 1 2009 12 640 521673 4819107 178 40
2:00:49 12/29/2013 12 29 2013 2 907 522716 4819111 173 40
6:00:47 3/25/2011 3 25 2011 6 663 522982 4819112 174 40
18:00:47 1/29/2013 1 29 2013 18 680 521194 4819106 179 40
18:00:48 4/7/2009 4 7 2009 18 647 521824 4819108 178 40
10:00:44 3/26/2010 3 26 2010 10 654 525533 4819121 71 40
14:00:49 1/13/2011 1 13 2011 14 642 523729 4819114 176 40
8:00:46 3/11/2014 3 11 2014 8 917 524263 4819116 122 39
18:01:02 4/10/2010 4 10 2010 18 640 522000 4819109 178 40
22:00:53 4/4/2010 4 4 2010 22 746 525497 4819121 71 40
18:00:48 3/20/2012 3 20 2012 18 666 521983 4819109 178 40
10:00:48 2/27/2010 2 27 2010 10 644 525430 4819121 71 40
14:00:48 4/1/2011 4 1 2011 14 660 522136 4819109 177 40
12:00:49 3/18/2011 3 18 2011 12 801 522136 4819109 177 40
14:00:43 1/14/2011 1 14 2011 14 655 521836 4819108 178 40
22:00:23 2/14/2013 2 14 2013 22 679 522715 4819111 173 40
12:00:42 1/2/2013 1 2 2013 12 677 521653 4819108 178 40
20:00:44 4/15/2012 4 15 2012 20 666 524148 4819116 122 39
18:01:12 3/4/2014 3 4 2014 18 909 522400 4819110 177 40
18:00:36 2/25/2011 2 25 2011 18 642 525860 4819123 70 40
18:00:56 2/25/2014 2 25 2014 18 679 522055 4819109 177 40
18:00:55 1/28/2010 1 28 2010 18 638 521526 4819107 179 40
14:00:26 3/30/2008 3 30 2008 14 631 522427 4819110 173 40
14:00:54 1/2/2013 1 2 2013 14 677 521651 4819108 178 40
18:00:46 3/16/2010 3 16 2010 18 641 521851 4819108 178 40
14:00:45 1/4/2012 1 4 2012 14 663 521821 4819108 178 40
6:01:23 12/2/2011 12 2 2011 6 658 525555 4819122 71 40
6:00:48 12/22/2009 12 22 2009 6 646 525043 4819120 72 40
12:01:08 2/4/2011 2 4 2011 12 638 525411 4819121 71 40
16:00:53 1/14/2014 1 14 2014 16 917 522711 4819112 173 40
18:00:53 3/22/2011 3 22 2011 18 663 523259 4819113 175 40
4:01:11 5/1/2011 5 1 2011 4 655 521836 4819109 178 40
4:00:37 4/4/2012 4 4 2012 4 673 525673 4819122 70 40
16:00:48 3/19/2011 3 19 2011 16 667 522964 4819113 174 40
6:00:53 2/19/2011 2 19 2011 6 642 523394 4819114 175 40
22:00:48 1/20/2013 1 20 2013 22 679 522103 4819110 177 40
0:00:41 2/28/2010 2 28 2010 0 638 525530 4819122 71 40
6:00:53 12/1/2010 12 1 2010 6 639 525283 4819121 71 40
8:01:23 4/21/2012 4 21 2012 8 671 521784 4819109 178 40
18:00:55 2/1/2011 2 1 2011 18 646 523601 4819115 175 40
18:00:53 3/18/2010 3 18 2010 18 650 524419 4819118 73 40
16:00:31 4/7/2009 4 7 2009 16 643 525259 4819121 71 40
22:00:47 12/22/2009 12 22 2009 22 633 521957 4819110 178 40
20:00:53 3/22/2014 3 22 2014 20 916 522166 4819110 177 40
18:00:50 2/12/2010 2 12 2010 18 639 526556 4819126 68 40
22:00:47 12/19/2009 12 19 2009 22 646 525095 4819121 72 40



10:00:38 3/26/2010 3 26 2010 10 652 524293 4819118 122 39
22:00:50 11/24/2010 11 24 2010 22 801 525332 4819122 71 40
0:00:54 3/13/2014 3 13 2014 0 917 526325 4819126 69 40
14:00:27 3/17/2009 3 17 2009 14 644 523533 4819116 175 40
22:00:47 3/14/2010 3 14 2010 22 651 525841 4819124 70 40
0:00:53 12/18/2010 12 18 2010 0 638 521530 4819109 179 40
16:00:20 4/1/2011 4 1 2011 16 660 522149 4819111 177 40
0:00:43 1/7/2012 1 7 2012 0 658 524133 4819118 122 39
18:00:48 3/31/2011 3 31 2011 18 658 522957 4819114 174 40
10:00:54 12/18/2009 12 18 2009 10 639 524057 4819118 122 39
18:00:24 3/24/2008 3 24 2008 18 634 522844 4819114 174 40
14:00:36 3/23/2008 3 23 2008 14 633 523243 4819115 175 40
1:52:26 12/20/2013 12 20 2013 1 657 521991 4819111 178 40
0:00:27 12/16/2011 12 16 2011 0 659 524867 4819121 72 40
16:00:48 11/3/2010 11 3 2010 16 639 523362 4819116 175 40
16:00:53 1/3/2010 1 3 2010 16 633 523600 4819117 175 40
14:00:56 3/30/2011 3 30 2011 14 666 524010 4819118 176 40
14:00:53 3/3/2010 3 3 2010 14 638 525034 4819122 72 40
6:00:53 1/9/2010 1 9 2010 6 641 520942 4819108 180 40
8:00:54 2/19/2011 2 19 2011 8 642 523397 4819116 175 40
6:00:51 3/21/2010 3 21 2010 6 639 521680 4819110 178 40
0:00:25 2/19/2013 2 19 2013 0 663 522708 4819114 173 40
18:00:42 2/1/2013 2 1 2013 18 663 523516 4819116 175 40
20:00:53 12/6/2013 12 6 2013 20 917 526584 4819128 68 40
12:00:55 3/14/2010 3 14 2010 12 640 521734 4819111 178 40
0:00:47 12/9/2010 12 9 2010 0 639 525867 4819125 70 40
12:00:44 1/14/2012 1 14 2012 12 665 526276 4819127 69 40
6:00:56 12/29/2009 12 29 2009 6 647 521074 4819109 180 40
2:00:47 5/1/2011 5 1 2011 2 655 521870 4819111 178 40
14:00:48 3/19/2011 3 19 2011 14 667 522958 4819115 174 40
10:00:43 2/28/2009 2 28 2009 10 637 525291 4819123 71 40
4:00:53 3/21/2010 3 21 2010 4 639 521681 4819111 178 40
12:00:41 12/26/2012 12 26 2012 12 670 521826 4819111 178 40
10:00:13 4/21/2012 4 21 2012 10 671 521877 4819111 178 40
10:00:53 2/4/2013 2 4 2013 10 663 525173 4819123 72 40
18:00:56 4/1/2008 4 1 2008 18 637 522456 4819114 173 40
22:01:05 12/13/2011 12 13 2011 22 650 525361 4819124 71 40
12:00:49 2/27/2010 2 27 2010 12 639 525476 4819124 71 40
16:00:48 3/26/2012 3 26 2012 16 681 522740 4819115 173 40
4:00:57 12/22/2009 12 22 2009 4 646 525064 4819123 72 40
0:01:16 4/18/2009 4 18 2009 0 640 526877 4819130 66 40
18:00:49 4/12/2011 4 12 2011 18 665 522003 4819112 177 40
0:00:20 11/25/2010 11 25 2010 0 801 525339 4819124 71 40
0:02:09 12/22/2009 12 22 2009 0 646 524875 4819122 72 40
8:00:47 1/21/2014 1 21 2014 8 907 523818 4819119 176 40
22:00:53 1/9/2010 1 9 2010 22 647 521078 4819110 180 40
12:00:42 3/23/2010 3 23 2010 12 639 521694 4819112 178 40
2:00:43 2/6/2011 2 6 2011 2 639 525439 4819125 71 40
16:00:56 1/1/2011 1 1 2011 16 650 523372 4819117 175 40
16:00:51 3/14/2009 3 14 2009 16 634 521386 4819111 179 40
16:01:48 4/8/2009 4 8 2009 16 642 525213 4819124 71 40
8:00:47 12/27/2013 12 27 2013 8 679 522748 4819115 173 40
14:00:46 2/27/2010 2 27 2010 14 638 525519 4819125 71 40
16:01:41 4/8/2009 4 8 2009 16 640 525177 4819124 72 40



4:00:41 1/13/2011 1 13 2011 4 657 521898 4819113 178 40
8:00:53 1/16/2014 1 16 2014 8 917 522863 4819116 174 40
0:00:50 12/9/2011 12 9 2011 0 650 525276 4819124 71 40
6:00:23 2/19/2011 2 19 2011 6 646 523384 4819118 175 40
14:00:41 3/21/2010 3 21 2010 14 657 521546 4819112 179 40
18:00:22 1/18/2014 1 18 2014 18 909 523354 4819118 175 40
14:00:48 12/26/2012 12 26 2012 14 670 521820 4819113 178 40
0:00:54 3/28/2012 3 28 2012 0 678 525300 4819125 71 40
22:00:54 12/30/2008 12 30 2008 22 637 522515 4819115 173 40
14:00:54 1/15/2011 1 15 2011 14 639 523459 4819118 175 40
10:00:44 12/21/2008 12 21 2008 10 635 525312 4819125 71 40
16:00:54 3/21/2011 3 21 2011 16 655 524533 4819122 73 40
8:00:53 2/28/2010 2 28 2010 8 647 525340 4819125 71 40
14:00:47 2/16/2014 2 16 2014 14 907 525173 4819125 72 40
20:00:56 3/21/2014 3 21 2014 20 916 525494 4819126 71 40
18:01:11 1/29/2011 1 29 2011 18 654 522449 4819115 173 40
20:00:50 1/19/2014 1 19 2014 20 907 522497 4819115 173 40
8:00:47 3/4/2010 3 4 2010 8 638 525031 4819124 72 40
16:00:54 3/18/2010 3 18 2010 16 638 521670 4819113 178 40
6:00:56 2/19/2011 2 19 2011 6 639 523419 4819119 175 40
12:00:36 3/23/2010 3 23 2010 12 801 522043 4819114 177 40
0:00:54 1/11/2014 1 11 2014 0 671 522558 4819116 173 40
16:00:47 2/28/2013 2 28 2013 16 665 523326 4819119 175 40
18:00:20 12/17/2008 12 17 2008 18 635 524922 4819124 72 40
10:00:54 2/26/2010 2 26 2010 10 646 525179 4819125 72 40
2:00:54 3/19/2011 3 19 2011 2 669 522496 4819116 173 40
2:01:07 12/22/2009 12 22 2009 2 643 525462 4819127 71 40
18:00:53 4/9/2012 4 9 2012 18 671 524445 4819123 73 40
20:00:55 3/15/2014 3 15 2014 20 916 526501 4819131 68 40
8:00:09 3/22/2011 3 22 2011 8 662 524158 4819122 122 39
14:00:43 3/24/2008 3 24 2008 14 634 522841 4819118 174 40
14:00:50 1/9/2011 1 9 2011 14 642 523488 4819120 175 40
14:00:48 3/4/2010 3 4 2010 14 639 526099 4819130 69 40
18:00:11 4/5/2009 4 5 2009 18 644 525106 4819126 72 40
6:00:47 4/2/2011 4 2 2011 6 667 522039 4819115 177 40
6:00:47 12/14/2012 12 14 2012 6 677 522734 4819118 173 40
18:01:23 2/22/2010 2 22 2010 18 639 526273 4819131 69 40
8:00:32 3/25/2014 3 25 2014 8 914 522319 4819116 177 40
18:00:41 3/14/2009 3 14 2009 18 633 522345 4819116 177 40
18:00:36 3/28/2008 3 28 2008 18 636 521501 4819114 179 40
18:01:17 12/19/2012 12 19 2012 18 680 521472 4819114 179 40
4:00:56 1/23/2014 1 23 2014 4 917 523195 4819119 174 40
10:00:47 4/1/2011 4 1 2011 10 660 521851 4819115 178 40
2:00:41 4/9/2012 4 9 2012 2 658 524412 4819124 73 40
18:01:11 4/11/2013 4 11 2013 18 679 521310 4819113 179 40
10:00:55 2/5/2013 2 5 2013 10 675 524525 4819124 73 40
0:00:53 12/22/2009 12 22 2009 0 643 525467 4819128 71 40
16:00:56 2/16/2014 2 16 2014 16 908 526006 4819130 70 40
6:01:06 1/2/2013 1 2 2013 6 680 522612 4819118 173 40
22:00:47 3/18/2010 3 18 2010 22 650 524394 4819124 122 39
12:00:54 2/4/2011 2 4 2011 12 654 525393 4819128 71 40
6:00:55 4/23/2011 4 23 2011 6 658 521664 4819115 178 40
8:00:48 1/2/2013 1 2 2013 8 680 522695 4819118 173 40
4:00:44 4/15/2010 4 15 2010 4 652 521667 4819115 178 40



2:00:43 1/30/2010 1 30 2010 2 638 521167 4819113 180 40
8:01:41 2/26/2013 2 26 2013 8 677 522692 4819118 173 40
2:00:26 4/15/2010 4 15 2010 2 652 521673 4819115 178 40
16:00:41 2/23/2011 2 23 2011 16 655 522506 4819118 173 40
6:00:56 2/27/2010 2 27 2010 6 640 525142 4819127 72 40
10:00:49 2/5/2011 2 5 2011 10 638 525555 4819129 71 40
2:00:53 4/11/2014 4 11 2014 2 916 526114 4819131 69 40
2:00:50 12/13/2012 12 13 2012 2 657 525536 4819129 71 40
4:00:37 12/14/2012 12 14 2012 4 677 522722 4819119 173 40
10:00:36 2/27/2009 2 27 2009 10 637 525201 4819128 72 40
16:00:53 2/12/2011 2 12 2011 16 642 525446 4819129 71 40
6:00:37 3/18/2010 3 18 2010 6 650 521936 4819116 178 40
8:00:47 2/26/2013 2 26 2013 8 665 522802 4819119 173 40
14:00:53 3/23/2010 3 23 2010 14 801 522051 4819117 177 40
20:00:55 1/20/2013 1 20 2013 20 679 522102 4819117 177 40
8:00:54 3/20/2014 3 20 2014 8 909 521835 4819116 178 40
10:00:23 4/1/2011 4 1 2011 10 661 521733 4819116 178 40
8:00:41 1/3/2010 1 3 2010 8 644 524028 4819124 122 39
6:00:53 12/31/2008 12 31 2008 6 637 522501 4819119 173 40
12:00:47 3/17/2010 3 17 2010 12 653 521850 4819117 178 40
6:01:23 2/6/2011 2 6 2011 6 639 525440 4819129 71 40
2:00:54 12/19/2009 12 19 2009 2 639 525457 4819129 71 40
14:00:43 1/14/2014 1 14 2014 14 917 522714 4819120 173 40
10:00:18 4/30/2008 4 30 2008 10 634 524155 4819125 122 39
18:00:26 3/24/2011 3 24 2011 18 666 524769 4819127 73 40
20:00:25 2/20/2014 2 20 2014 20 918 523222 4819121 175 40
2:01:24 2/27/2010 2 27 2010 2 638 525201 4819129 72 40
2:00:54 3/3/2013 3 3 2013 2 671 522826 4819121 174 40
8:00:53 3/7/2014 3 7 2014 8 918 523491 4819123 175 40
2:00:57 4/8/2012 4 8 2012 2 677 524831 4819128 72 40
18:00:49 3/31/2011 3 31 2011 18 663 522986 4819121 174 40
18:00:43 12/30/2008 12 30 2008 18 637 522514 4819120 173 40
2:00:55 4/4/2012 4 4 2012 2 676 525378 4819130 71 40
12:00:24 3/1/2010 3 1 2010 12 633 522398 4819119 177 40
14:00:42 1/8/2014 1 8 2014 14 679 523503 4819123 175 40
22:00:38 12/6/2008 12 6 2008 22 633 524258 4819126 122 39
14:00:41 3/17/2009 3 17 2009 14 643 523586 4819124 175 40
16:00:48 3/17/2010 3 17 2010 16 655 522020 4819118 177 40
22:00:23 4/2/2012 4 2 2012 22 666 526310 4819134 69 40
4:00:47 12/31/2008 12 31 2008 4 637 522495 4819120 173 40
12:01:46 2/5/2013 2 5 2013 12 675 525156 4819129 72 40
12:00:53 4/18/2014 4 18 2014 12 916 522035 4819119 177 40
16:00:55 2/27/2010 2 27 2010 16 639 525337 4819130 71 40
8:01:17 1/10/2011 1 10 2011 8 642 523815 4819125 176 40
10:01:18 5/7/2010 5 7 2010 10 642 525525 4819131 71 40
12:00:56 3/27/2012 3 27 2012 12 676 523084 4819122 174 40
16:00:50 2/16/2014 2 16 2014 16 907 525152 4819130 72 40
10:00:54 2/5/2011 2 5 2011 10 642 525541 4819131 71 40
12:00:23 3/26/2010 3 26 2010 12 638 524874 4819129 72 40
4:00:41 12/7/2008 12 7 2008 4 633 525486 4819131 71 40
12:00:20 3/3/2010 3 3 2010 12 638 525024 4819129 72 40
0:00:53 2/2/2014 2 2 2014 0 908 521224 4819116 179 40
0:01:41 3/13/2014 3 13 2014 0 916 526194 4819134 69 40
22:00:54 1/13/2013 1 13 2013 22 663 521413 4819117 179 40



12:00:53 12/13/2010 12 13 2010 12 638 521524 4819118 179 40
18:00:42 3/21/2011 3 21 2011 18 659 523946 4819126 176 40
2:00:53 4/11/2014 4 11 2014 2 909 526044 4819134 69 40
14:00:42 2/27/2014 2 27 2014 14 679 522518 4819122 173 40
16:00:54 4/2/2010 4 2 2010 16 646 525048 4819131 72 40
22:00:43 3/7/2014 3 7 2014 22 918 522778 4819123 173 40
12:00:42 3/14/2010 3 14 2010 12 646 522024 4819120 177 40
14:00:36 3/19/2010 3 19 2010 14 641 521527 4819118 179 40
16:00:44 3/1/2010 3 1 2010 16 647 523171 4819124 174 40
6:00:47 4/4/2012 4 4 2012 6 673 526002 4819134 70 40
14:00:41 3/19/2011 3 19 2011 14 658 522968 4819123 174 40
18:00:37 4/5/2009 4 5 2009 18 637 525763 4819133 70 40
14:00:48 4/11/2009 4 11 2009 14 644 525670 4819133 70 40
16:00:23 2/18/2013 2 18 2013 16 666 523773 4819126 176 40
8:00:42 12/14/2011 12 14 2011 8 658 526391 4819136 69 40
10:00:41 2/15/2014 2 15 2014 10 918 525748 4819133 70 40
18:00:41 3/18/2010 3 18 2010 18 638 521672 4819119 178 40
4:00:23 2/6/2011 2 6 2011 4 639 525429 4819132 71 40
4:00:53 3/8/2014 3 8 2014 4 918 522800 4819123 173 40
20:00:49 2/1/2014 2 1 2014 20 908 521224 4819118 179 40
8:00:56 2/19/2011 2 19 2011 8 646 523377 4819125 175 40
4:00:24 2/16/2011 2 16 2011 4 646 523841 4819127 176 40
2:00:53 3/8/2014 3 8 2014 2 918 522779 4819124 173 40
12:00:42 2/27/2009 2 27 2009 12 637 525242 4819132 71 40
18:00:56 12/13/2010 12 13 2010 18 638 521520 4819119 179 40
0:00:44 2/27/2014 2 27 2014 0 918 525907 4819135 70 40
18:00:53 1/24/2010 1 24 2010 18 642 525868 4819135 70 40
14:00:53 12/22/2010 12 22 2010 14 646 522726 4819124 173 40
18:00:54 1/24/2012 1 24 2012 18 663 522656 4819123 173 40
18:00:55 4/2/2011 4 2 2011 18 661 524181 4819129 122 39
12:00:39 1/21/2013 1 21 2013 12 680 522295 4819123 177 40
12:01:12 2/4/2013 2 4 2013 12 679 525154 4819133 72 40
14:00:49 4/1/2012 4 1 2012 14 676 525493 4819134 71 40
12:00:11 11/26/2010 11 26 2010 12 654 523163 4819126 174 40
18:01:52 2/26/2010 2 26 2010 18 642 525276 4819133 71 40
18:00:47 3/20/2009 3 20 2009 18 647 523308 4819126 175 40
12:00:43 1/14/2011 1 14 2011 12 654 521868 4819121 178 40
2:00:45 1/23/2014 1 23 2014 2 917 523159 4819126 174 40
18:00:48 3/30/2012 3 30 2012 18 676 525306 4819134 71 40
12:00:42 4/7/2009 4 7 2009 12 647 521990 4819122 178 40
8:00:22 2/19/2011 2 19 2011 8 639 523425 4819127 175 40
0:00:55 12/23/2012 12 23 2012 0 679 524395 4819130 122 39
18:00:45 1/2/2012 1 2 2012 18 658 521377 4819120 179 40
22:00:27 2/1/2014 2 1 2014 22 908 521228 4819120 179 40
0:00:50 3/24/2011 3 24 2011 0 650 522996 4819126 174 40
6:00:54 2/12/2013 2 12 2013 6 663 523776 4819128 176 40
16:00:42 3/22/2008 3 22 2008 16 633 523461 4819127 175 40
16:00:42 3/26/2011 3 26 2011 16 654 525738 4819136 70 40
14:00:26 3/12/2009 3 12 2009 14 633 521398 4819121 179 40
12:00:47 1/14/2014 1 14 2014 12 917 522717 4819125 173 40
0:00:55 3/8/2014 3 8 2014 0 918 522780 4819125 173 40
22:00:23 12/7/2011 12 7 2011 22 667 525307 4819134 71 40
14:00:53 4/5/2011 4 5 2011 14 650 525676 4819136 70 40
18:00:20 12/15/2008 12 15 2008 18 633 523594 4819128 175 40



16:00:48 3/1/2010 3 1 2010 16 639 523294 4819127 175 40
18:01:18 4/18/2011 4 18 2011 18 641 521845 4819122 178 40
16:00:29 12/22/2010 12 22 2010 16 646 522767 4819125 173 40
16:00:53 4/6/2009 4 6 2009 16 639 521654 4819122 178 40
0:00:26 1/5/2012 1 5 2012 0 663 523895 4819129 176 40
16:00:47 3/26/2008 3 26 2008 16 636 523431 4819128 175 40
10:01:23 2/5/2011 2 5 2011 10 654 525596 4819136 71 40
2:00:24 11/25/2010 11 25 2010 2 651 525305 4819135 71 40
18:00:25 12/13/2010 12 13 2010 18 638 521473 4819122 179 40
18:01:11 12/26/2012 12 26 2012 18 679 522791 4819126 173 40
6:00:41 4/13/2011 4 13 2011 6 669 521647 4819122 178 40
8:00:56 4/18/2014 4 18 2014 8 907 522956 4819127 174 40
22:00:42 3/18/2010 3 18 2010 22 651 524316 4819132 122 39
14:00:51 12/19/2013 12 19 2013 14 917 522081 4819124 177 40
18:00:47 2/26/2010 2 26 2010 18 643 523842 4819130 176 40
14:00:48 3/19/2010 3 19 2010 14 647 521529 4819122 179 40
2:00:48 2/16/2011 2 16 2011 2 646 523839 4819130 176 40
22:00:42 12/13/2010 12 13 2010 22 638 521475 4819122 179 40
16:00:53 3/12/2014 3 12 2014 16 679 521816 4819123 178 40
8:00:54 1/8/2014 1 8 2014 8 908 522766 4819127 173 40
4:00:53 2/14/2013 2 14 2013 4 680 523758 4819130 176 40
18:00:45 3/26/2008 3 26 2008 18 636 523399 4819129 175 40
10:00:26 4/9/2010 4 9 2010 10 640 525988 4819138 70 40
12:00:40 11/26/2010 11 26 2010 12 655 523159 4819128 174 40
14:00:34 2/27/2014 2 27 2014 14 917 522728 4819127 173 40
18:00:53 4/10/2010 4 10 2010 18 644 525471 4819137 71 40
18:00:53 4/1/2008 4 1 2008 18 635 523082 4819128 174 40
4:00:47 12/17/2013 12 17 2013 4 907 524951 4819135 72 40
4:00:56 1/5/2010 1 5 2010 4 647 521190 4819122 180 40
20:00:53 2/25/2013 2 25 2013 20 671 522583 4819127 173 40
16:01:11 3/2/2010 3 2 2010 16 647 522239 4819126 177 40
16:00:17 3/14/2012 3 14 2012 16 663 524079 4819132 122 39
22:00:50 4/24/2011 4 24 2011 22 654 525293 4819137 71 40
14:00:53 1/14/2011 1 14 2011 14 654 521864 4819125 178 40
22:00:53 4/5/2009 4 5 2009 22 637 525760 4819139 70 40
4:00:23 12/15/2010 12 15 2010 4 642 524128 4819133 122 39
16:00:18 4/29/2011 4 29 2011 16 654 521669 4819124 178 40
22:00:55 2/25/2013 2 25 2013 22 671 522579 4819127 173 40
10:00:53 2/5/2011 2 5 2011 10 655 525602 4819138 71 40
18:00:53 1/9/2011 1 9 2011 18 639 523541 4819131 175 40
2:00:47 12/31/2008 12 31 2008 2 637 522498 4819127 173 40
18:00:26 4/15/2014 4 15 2014 18 909 526699 4819143 68 40
2:00:54 11/19/2010 11 19 2010 2 643 521553 4819124 179 40
16:00:42 12/26/2012 12 26 2012 16 670 521823 4819125 178 40
22:00:41 3/12/2014 3 12 2014 22 917 526322 4819141 69 40
16:00:44 3/11/2010 3 11 2010 16 643 526107 4819140 69 40
0:00:33 3/27/2012 3 27 2012 0 676 525465 4819138 71 40
10:00:40 3/3/2010 3 3 2010 10 640 525165 4819137 72 40
14:00:41 2/24/2014 2 24 2014 14 908 525435 4819138 71 40
14:00:39 3/12/2014 3 12 2014 14 679 521813 4819125 178 40
16:00:49 12/29/2012 12 29 2012 16 679 522203 4819127 177 40
10:00:47 3/28/2010 3 28 2010 10 656 523843 4819133 176 40
0:00:53 4/2/2008 4 2 2008 0 637 522528 4819128 173 40
4:01:24 2/12/2013 2 12 2013 4 663 523775 4819132 176 40



12:00:48 4/1/2011 4 1 2011 12 660 522116 4819127 177 40
18:00:23 4/9/2012 4 9 2012 18 672 524267 4819134 122 39
22:00:53 12/16/2008 12 16 2008 22 634 525275 4819138 71 40
18:00:21 4/13/2012 4 13 2012 18 670 526314 4819142 69 40
22:00:51 4/12/2014 4 12 2014 22 916 525343 4819138 71 40
18:00:54 2/27/2014 2 27 2014 18 908 524274 4819134 122 39
22:00:54 12/25/2013 12 25 2013 22 917 521394 4819125 179 40
2:00:38 1/15/2011 1 15 2011 2 639 523607 4819132 175 40
18:00:55 1/27/2012 1 27 2012 18 663 522552 4819128 173 40
16:00:41 3/26/2011 3 26 2011 16 668 525771 4819140 70 40
12:02:11 2/2/2011 2 2 2011 12 646 522076 4819127 177 40
12:00:42 3/13/2014 3 13 2014 12 909 522101 4819127 177 40
12:00:42 1/12/2011 1 12 2011 12 657 522220 4819128 177 40
6:00:53 3/8/2014 3 8 2014 6 918 522796 4819129 173 40
8:00:31 2/25/2011 2 25 2011 8 646 524408 4819135 73 40
20:01:02 3/5/2013 3 5 2013 20 671 521404 4819125 179 40
2:00:47 11/19/2013 11 19 2013 2 907 523975 4819134 176 40
18:00:42 4/28/2008 4 28 2008 18 636 524213 4819135 122 39
8:00:47 12/31/2008 12 31 2008 8 637 522549 4819129 173 40
4:00:48 12/19/2010 12 19 2010 4 801 523611 4819133 176 40
16:00:24 4/20/2014 4 20 2014 16 914 521848 4819127 178 40
8:00:42 2/10/2010 2 10 2010 8 646 522215 4819128 177 40
18:00:33 4/5/2014 4 5 2014 18 908 525807 4819141 70 40
12:00:23 1/18/2014 1 18 2014 12 909 523810 4819133 176 40
14:00:40 3/4/2010 3 4 2010 14 646 521905 4819127 178 40
14:00:44 3/29/2008 3 29 2008 14 633 523496 4819132 175 40
6:00:54 12/9/2011 12 9 2011 6 650 525190 4819139 72 40
12:00:48 1/15/2009 1 15 2009 12 632 523604 4819133 175 40
18:00:15 1/4/2009 1 4 2009 18 633 522278 4819128 177 40
4:00:54 12/29/2009 12 29 2009 4 638 521443 4819126 179 40
12:01:12 2/4/2011 2 4 2011 12 639 525304 4819139 71 40
14:00:53 4/7/2009 4 7 2009 14 647 521988 4819127 178 40
18:00:25 12/28/2009 12 28 2009 18 647 521067 4819125 180 40
14:00:48 1/15/2009 1 15 2009 14 632 523594 4819133 175 40
2:00:54 12/29/2009 12 29 2009 2 638 521445 4819126 179 40
16:00:47 3/18/2009 3 18 2009 16 634 522189 4819129 177 40
22:00:53 1/7/2011 1 7 2011 22 801 523734 4819134 176 40
16:00:54 4/18/2011 4 18 2011 16 801 524139 4819136 122 39
22:00:54 12/18/2011 12 18 2011 22 650 523828 4819135 176 40
10:00:52 2/12/2011 2 12 2011 10 646 525551 4819141 71 40
2:00:47 12/14/2011 12 14 2011 2 650 525254 4819140 71 40
16:00:42 2/3/2010 2 3 2010 16 643 523568 4819134 175 40
18:00:41 3/19/2009 3 19 2009 18 637 522127 4819129 177 40
22:00:42 4/1/2008 4 1 2008 22 637 522529 4819130 173 40
14:00:49 4/5/2011 4 5 2011 14 662 525628 4819141 70 40
6:00:55 3/3/2013 3 3 2013 6 671 522896 4819132 174 40
4:01:12 12/14/2011 12 14 2011 4 650 525258 4819140 71 40
16:00:55 1/20/2013 1 20 2013 16 671 523561 4819134 175 40
22:00:45 12/10/2012 12 10 2012 22 677 525368 4819141 71 40
16:00:24 3/30/2008 3 30 2008 16 631 522521 4819130 173 40
0:01:18 1/8/2011 1 8 2011 0 638 523429 4819134 175 40
0:00:47 12/19/2011 12 19 2011 0 650 523827 4819135 176 40
12:00:48 4/8/2013 4 8 2013 12 663 525185 4819140 72 40
6:00:54 3/18/2010 3 18 2010 6 654 522082 4819129 177 40



22:00:47 1/9/2011 1 9 2011 22 639 523535 4819134 175 40
14:00:40 3/25/2013 3 25 2013 14 677 521504 4819128 179 40
8:00:50 2/12/2013 2 12 2013 8 663 523778 4819135 176 40
18:00:47 1/13/2013 1 13 2013 18 663 521413 4819127 179 40
18:01:24 4/2/2012 4 2 2012 18 665 521773 4819129 178 40
16:00:48 4/23/2013 4 23 2013 16 679 521787 4819129 178 40
12:00:55 3/13/2014 3 13 2014 12 679 521674 4819128 178 40
6:00:24 1/23/2014 1 23 2014 6 917 523194 4819134 174 40
18:00:56 4/16/2009 4 16 2009 18 640 524891 4819140 72 40
4:00:38 12/19/2009 12 19 2009 4 639 525361 4819142 71 40
18:00:35 12/20/2009 12 20 2009 18 644 525355 4819142 71 40
16:00:24 4/1/2012 4 1 2012 16 676 525483 4819142 71 40
18:00:54 1/7/2011 1 7 2011 18 638 523427 4819135 175 40
14:00:42 3/17/2008 3 17 2008 14 632 523605 4819135 175 40
0:00:53 12/25/2012 12 25 2012 0 679 525362 4819142 71 40
2:00:54 4/2/2008 4 2 2008 2 637 522523 4819132 173 40
2:00:11 4/18/2009 4 18 2009 2 640 526730 4819147 68 40
10:00:42 3/3/2010 3 3 2010 10 642 525491 4819142 71 40
8:00:53 4/29/2009 4 29 2009 8 645 525994 4819144 70 40
18:00:50 1/13/2009 1 13 2009 18 635 523697 4819136 176 40
18:00:53 4/4/2011 4 4 2011 18 661 525476 4819142 71 40
4:00:06 1/5/2009 1 5 2009 4 632 521344 4819128 179 40
16:00:21 3/27/2011 3 27 2011 16 660 525479 4819143 71 40
20:01:11 12/27/2013 12 27 2013 20 908 522600 4819132 173 40
8:00:51 1/29/2014 1 29 2014 8 908 522725 4819133 173 40
0:00:54 1/8/2011 1 8 2011 0 801 523729 4819137 176 40
22:00:31 3/24/2010 3 24 2010 22 642 522765 4819133 173 40
8:00:32 2/27/2010 2 27 2010 8 640 525142 4819142 72 40
18:00:42 3/18/2009 3 18 2009 18 639 521465 4819129 179 40
2:00:56 1/13/2011 1 13 2011 2 657 521897 4819131 178 40
16:00:32 4/4/2008 4 4 2008 16 637 522581 4819133 173 40
4:00:37 3/28/2012 3 28 2012 4 678 525706 4819144 70 40
18:00:48 3/22/2011 3 22 2011 18 658 523511 4819136 175 40
16:00:48 2/3/2013 2 3 2013 16 663 524533 4819140 73 40
16:00:36 3/2/2013 3 2 2013 16 658 523932 4819138 176 40
4:00:41 3/18/2010 3 18 2010 4 654 522081 4819131 177 40
16:00:54 4/1/2008 4 1 2008 16 636 522757 4819134 173 40
16:00:24 2/9/2010 2 9 2010 16 647 522246 4819132 177 40
10:00:53 4/18/2014 4 18 2014 10 916 522051 4819132 177 40
8:00:56 4/21/2011 4 21 2011 8 801 521645 4819130 178 40
12:00:53 3/17/2010 3 17 2010 12 655 522077 4819132 177 40
18:00:48 4/9/2012 4 9 2012 18 677 524264 4819139 122 39
2:00:48 1/5/2009 1 5 2009 2 632 521292 4819129 179 40
16:00:54 4/6/2010 4 6 2010 16 647 521981 4819131 178 40
14:00:56 3/30/2011 3 30 2011 14 650 523552 4819137 175 40
0:00:55 12/14/2011 12 14 2011 0 650 525275 4819143 71 40
18:00:53 5/3/2011 5 3 2011 18 665 523668 4819137 176 40
10:00:55 1/18/2014 1 18 2014 10 909 523807 4819138 176 40
18:00:34 1/7/2011 1 7 2011 18 801 523771 4819138 176 40
0:00:48 12/29/2009 12 29 2009 0 638 521446 4819130 179 40
6:00:44 2/10/2010 2 10 2010 6 646 522214 4819133 177 40
22:00:44 12/20/2009 12 20 2009 22 644 525356 4819144 71 40
16:00:42 3/26/2011 3 26 2011 16 659 525770 4819146 70 40
14:00:44 4/25/2014 4 25 2014 14 909 522099 4819132 177 40



2:00:55 12/23/2012 12 23 2012 2 675 524779 4819142 73 40
20:00:52 1/13/2013 1 13 2013 20 663 521411 4819130 179 40
14:00:41 2/16/2011 2 16 2011 14 639 525091 4819143 72 40
2:01:37 3/28/2012 3 28 2012 2 666 521925 4819132 178 40
14:00:41 1/18/2014 1 18 2014 14 909 523545 4819138 175 40
10:00:40 4/23/2009 4 23 2009 10 645 525992 4819147 70 40
0:00:42 12/20/2010 12 20 2010 0 642 524580 4819141 73 40
18:01:08 3/6/2014 3 6 2014 18 908 522864 4819135 174 40
6:00:53 12/17/2013 12 17 2013 6 907 525047 4819143 72 40
14:00:18 3/15/2009 3 15 2009 14 640 523381 4819137 175 40
6:00:56 2/25/2009 2 25 2009 6 637 525358 4819144 71 40
8:01:23 3/3/2013 3 3 2013 8 671 522892 4819136 174 40
16:00:41 4/6/2011 4 6 2011 16 664 526332 4819148 69 40
22:00:51 3/24/2013 3 24 2013 22 663 524863 4819143 72 40
22:00:55 3/26/2012 3 26 2012 22 676 525478 4819145 71 40
6:00:51 1/4/2012 1 4 2012 6 665 525795 4819146 70 40
6:00:46 12/27/2013 12 27 2013 6 911 522658 4819135 173 40
0:00:53 2/26/2013 2 26 2013 0 671 522583 4819135 173 40
14:00:47 3/30/2011 3 30 2011 14 669 523928 4819140 176 40
18:00:30 3/23/2011 3 23 2011 18 668 523501 4819138 175 40
18:00:48 4/2/2009 4 2 2009 18 645 523168 4819137 174 40
0:00:48 1/22/2014 1 22 2014 0 909 522560 4819135 173 40
14:00:50 3/12/2009 3 12 2009 14 644 523587 4819138 175 40
18:00:47 12/3/2011 12 3 2011 18 650 526348 4819149 69 40
18:00:58 12/28/2009 12 28 2009 18 640 521974 4819133 178 40
18:00:48 2/16/2014 2 16 2014 18 918 524331 4819141 122 39
22:00:48 2/25/2014 2 25 2014 22 907 525442 4819145 71 40
18:00:11 4/8/2009 4 8 2009 18 633 521573 4819132 179 40
16:00:15 4/20/2008 4 20 2008 16 636 526252 4819149 69 40
14:01:11 12/6/2010 12 6 2010 14 647 523540 4819139 175 40
0:00:56 5/1/2011 5 1 2011 0 664 525481 4819146 71 40
4:00:47 3/28/2012 3 28 2012 4 670 521987 4819134 178 40
14:01:17 4/1/2010 4 1 2010 14 655 524197 4819141 122 39
22:00:54 4/8/2012 4 8 2012 22 675 525071 4819144 72 40
8:01:04 4/2/2012 4 2 2012 8 675 524924 4819144 72 40
8:00:48 1/20/2014 1 20 2014 8 907 522605 4819136 173 40
20:00:29 3/22/2014 3 22 2014 20 907 522091 4819134 177 40
16:00:32 3/29/2008 3 29 2008 16 633 523501 4819139 175 40
12:00:53 3/30/2011 3 30 2011 12 650 523553 4819139 175 40
16:00:41 4/7/2009 4 7 2009 16 633 522007 4819134 177 40
10:00:47 3/23/2010 3 23 2010 10 650 524268 4819142 122 39
22:00:48 1/7/2011 1 7 2011 22 638 523426 4819139 175 40
14:00:50 4/29/2011 4 29 2011 14 654 521626 4819133 178 40
18:00:28 12/18/2011 12 18 2011 18 650 523814 4819140 176 40
8:00:24 2/25/2009 2 25 2009 8 637 525359 4819146 71 40
22:00:54 3/18/2011 3 18 2011 22 669 522475 4819136 173 40
16:00:54 3/27/2011 3 27 2011 16 667 525351 4819146 71 40
18:00:18 12/22/2009 12 22 2009 18 633 521981 4819134 178 40
16:01:12 4/11/2009 4 11 2009 16 640 524332 4819142 122 39
16:00:44 1/29/2013 1 29 2013 16 663 521343 4819132 179 40
4:01:12 12/6/2011 12 6 2011 4 650 525317 4819146 71 40
8:00:54 3/19/2010 3 19 2010 8 640 523556 4819140 175 40
2:00:54 1/8/2011 1 8 2011 2 638 523429 4819140 175 40
22:00:54 11/20/2013 11 20 2013 22 909 525788 4819148 70 40



2:00:54 2/26/2013 2 26 2013 2 671 522629 4819137 173 40
18:00:53 3/10/2010 3 10 2010 18 639 525760 4819148 70 40
18:00:23 4/14/2011 4 14 2011 18 663 525149 4819146 72 40
6:00:56 2/3/2011 2 3 2011 6 646 522468 4819136 173 40
4:00:52 12/8/2013 12 8 2013 4 917 525534 4819147 71 40
4:00:34 4/4/2012 4 4 2012 4 672 525704 4819148 70 40
14:00:54 1/14/2011 1 14 2011 14 641 522178 4819135 177 40
10:01:12 1/20/2014 1 20 2014 10 909 523350 4819139 175 40
8:00:35 2/28/2009 2 28 2009 8 637 525293 4819147 71 40
14:00:42 3/28/2008 3 28 2008 14 633 523736 4819141 176 40
18:00:48 4/14/2008 4 14 2008 18 631 524426 4819143 73 40
8:00:50 2/26/2014 2 26 2014 8 907 525611 4819148 70 40
4:00:55 1/8/2011 1 8 2011 4 638 523425 4819140 175 40
4:00:48 3/3/2013 3 3 2013 4 671 522891 4819138 174 40
18:00:42 1/19/2013 1 19 2013 18 665 523069 4819139 174 40
16:00:28 4/10/2011 4 10 2011 16 661 521899 4819135 178 40
8:00:29 12/7/2010 12 7 2010 8 641 523818 4819142 176 40
16:00:42 4/1/2008 4 1 2008 16 635 523084 4819139 174 40
10:00:47 1/15/2009 1 15 2009 10 632 523601 4819141 175 40
2:00:38 12/27/2013 12 27 2013 2 911 522685 4819138 173 40
14:00:48 12/20/2010 12 20 2010 14 642 523966 4819142 176 40
14:00:53 3/24/2009 3 24 2009 14 642 523921 4819142 176 40
8:01:12 2/26/2013 2 26 2013 8 671 522884 4819139 174 40
18:00:53 2/25/2014 2 25 2014 18 917 522136 4819136 177 40
12:00:41 1/14/2011 1 14 2011 12 641 522181 4819136 177 40
10:00:56 3/27/2010 3 27 2010 10 656 523970 4819143 176 40
16:00:54 12/28/2013 12 28 2013 16 911 523507 4819141 175 40
22:00:54 12/13/2013 12 13 2013 22 908 525504 4819148 71 40
18:00:42 4/4/2013 4 4 2013 18 658 523464 4819141 175 40
16:00:24 3/23/2011 3 23 2011 16 654 521307 4819134 179 40
16:00:54 12/22/2009 12 22 2009 16 640 523841 4819142 176 40
4:00:50 3/19/2011 3 19 2011 4 669 522555 4819138 173 40
8:00:56 2/25/2011 2 25 2011 8 642 524509 4819145 73 40
2:01:19 1/8/2011 1 8 2011 2 801 523689 4819142 176 40
12:00:54 2/14/2013 2 14 2013 12 680 525268 4819148 71 40
0:00:53 12/14/2010 12 14 2010 0 638 521517 4819135 179 40
2:00:54 4/4/2012 4 4 2012 2 673 525656 4819149 70 40
20:00:58 3/26/2014 3 26 2014 20 918 525934 4819150 70 40
4:00:48 2/12/2012 2 12 2012 4 665 525965 4819151 70 40
10:01:41 2/16/2012 2 16 2012 10 665 525294 4819148 71 40
14:00:42 3/23/2011 3 23 2011 14 654 521405 4819135 179 40
18:00:53 12/29/2012 12 29 2012 18 675 524448 4819145 73 40
4:01:48 4/18/2009 4 18 2009 4 640 526734 4819154 68 40
14:00:54 1/14/2011 1 14 2011 14 638 522106 4819137 177 40
18:00:49 3/23/2012 3 23 2012 18 677 523172 4819141 174 40
2:00:42 12/16/2013 12 16 2013 2 911 525366 4819149 71 40
2:00:44 3/21/2011 3 21 2011 2 666 522697 4819139 173 40
6:00:54 1/8/2011 1 8 2011 6 638 523423 4819142 175 40
4:00:42 4/2/2011 4 2 2011 4 669 522254 4819138 177 40
4:00:45 2/25/2009 2 25 2009 4 637 525358 4819149 71 40
12:00:49 3/30/2011 3 30 2011 12 659 523574 4819142 175 40
4:00:54 1/8/2011 1 8 2011 4 801 523690 4819143 176 40
12:00:31 1/14/2011 1 14 2011 12 638 522187 4819138 177 40
4:00:56 2/10/2010 2 10 2010 4 646 522229 4819138 177 40



20:00:46 3/13/2014 3 13 2014 20 917 525824 4819151 70 40
6:00:56 3/28/2012 3 28 2012 6 670 521987 4819137 178 40
14:00:43 2/3/2010 2 3 2010 14 643 523654 4819143 176 40
22:00:47 1/4/2009 1 4 2009 22 632 521338 4819135 179 40
2:00:42 12/18/2013 12 18 2013 2 911 525843 4819151 70 40
10:00:53 4/13/2014 4 13 2014 10 916 526319 4819153 69 40
14:00:47 3/29/2008 3 29 2008 14 635 521349 4819136 179 40
14:00:56 1/14/2009 1 14 2009 14 632 522514 4819140 173 40
12:00:34 1/1/2011 1 1 2011 12 650 523448 4819143 175 40
10:00:53 1/17/2014 1 17 2014 10 907 523809 4819144 176 40
22:00:52 3/31/2013 3 31 2013 22 663 525281 4819150 71 40
4:01:12 12/23/2012 12 23 2012 4 675 525088 4819149 72 40
18:00:42 4/24/2013 4 24 2013 18 671 521965 4819138 178 40
14:00:53 12/13/2010 12 13 2010 14 638 521509 4819137 179 40
4:00:49 12/27/2013 12 27 2013 4 911 522692 4819141 173 40
2:00:56 12/16/2013 12 16 2013 2 909 523959 4819145 176 40
22:00:24 12/13/2011 12 13 2011 22 658 525475 4819151 71 40
0:00:42 12/27/2012 12 27 2012 0 679 522809 4819141 174 40
4:00:44 1/2/2013 1 2 2013 4 680 522571 4819141 173 40
4:00:54 12/19/2010 12 19 2010 4 642 524779 4819148 73 40
16:00:55 4/2/2010 4 2 2010 16 746 525391 4819151 71 40
18:00:55 3/16/2010 3 16 2010 18 650 525397 4819151 71 40
6:00:55 12/6/2011 12 6 2011 6 650 525306 4819151 71 40
14:00:41 3/30/2011 3 30 2011 14 659 523558 4819144 175 40
2:00:30 2/28/2009 2 28 2009 2 637 525394 4819151 71 40
8:00:56 1/23/2014 1 23 2014 8 917 523208 4819143 174 40
10:00:47 3/27/2010 3 27 2010 10 646 524200 4819147 122 39
6:00:53 1/8/2014 1 8 2014 6 908 522770 4819142 173 40
18:00:41 1/29/2013 1 29 2013 18 663 521347 4819137 179 40
4:00:42 12/4/2008 12 4 2008 4 633 524014 4819146 122 39
16:01:37 12/19/2012 12 19 2012 16 675 524294 4819147 122 39
6:00:24 12/13/2012 12 13 2012 6 665 525354 4819151 71 40
16:00:17 3/26/2011 3 26 2011 16 660 525795 4819153 70 40
16:00:50 3/30/2011 3 30 2011 16 669 523928 4819146 176 40
16:00:44 3/24/2008 3 24 2008 16 636 523317 4819144 175 40
14:00:36 3/24/2008       3       24      2008    14      636     523326  4819144 175     40
18:00:53        2/26/2012       2       26      2012    18      666     523657  4819145 176     40
4:00:54 11/25/2009      11      25      2009    4       642     525119  4819151 72      40
4:00:41 2/16/2013       2       16      2013    4       677     522557  4819141 173     40
8:00:44 12/26/2009      12      26      2009    8       644     525578  4819152 71      40
14:00:54        3/21/2013       3       21      2013    14      671     526186  4819155 69      40
0:00:54 12/27/2013      12      27      2013    0       911     522690  4819142 173     40
16:00:41        1/15/2013       1       15      2013    16      663     523366  4819144 175     40
14:00:53        3/14/2009       3       14      2009    14      644     524845  4819150 72      40
18:00:47        4/15/2013       4       15      2013    18      671     522112  4819140 177     40
20:00:42        2/27/2013       2       27      2013    20      658     522691  4819142 173     40
18:00:56        12/10/2012      12      10      2012    18      677     525343  4819152 71      40
4:00:53 4/7/2010        4       7       2010    4       640     525197  4819151 72      40
12:00:53        2/4/2013        2       4       2013    12      663     525197  4819151 72      40
8:00:56 2/4/2013        2       4       2013    8       663     524424  4819148 73      40
22:00:48        3/8/2014        3       8       2014    22      908     524286  4819148 122     39
12:00:54        4/1/2012        4       1       2012    12      678     525577  4819153 71      40
10:00:23        4/8/2009        4       8       2009    10      647     521927  4819140 178     40
14:00:54        12/22/2009      12      22      2009    14      640     523840  4819147 176     40



18:00:42        1/4/2009        1       4       2009    18      632     521318  4819138 179     40
20:01:11        3/23/2013       3       23      2013    20      677     521169  4819138 180     40
14:00:24        2/21/2011       2       21      2011    14      642     523274  4819145 175     40
16:00:42        3/25/2013       3       25      2013    16      677     521514  4819139 179     40
16:00:57        2/23/2011       2       23      2011    16      639     522536  4819143 173     40
6:00:53 3/28/2012       3       28      2012    6       666     521908  4819141 178     40
16:00:21        1/14/2009       1       14      2009    16      632     522512  4819143 173     40
8:00:50 1/3/2010        1       3       2010    8       639     523988  4819148 176     40
18:00:53        12/21/2010      12      21      2010    18      638     521414  4819139 179     40
8:00:55 12/13/2010      12      13      2010    8       642     522525  4819143 173     40
16:01:23        3/24/2014       3       24      2014    16      679     521805  4819141 178     40
4:00:48 1/8/2014        1       8       2014    4       908     522774  4819144 173     40
14:00:15        3/25/2008       3       25      2008    14      632     522772  4819144 173     40
6:00:36 2/26/2013       2       26      2013    6       671     522673  4819144 173     40
18:00:42        3/22/2011       3       22      2011    18      664     523600  4819147 175     40
6:00:48 2/1/2014        2       1       2014    6       917     520987  4819138 180     40
16:00:55        3/19/2010       3       19      2010    16      647     521546  4819140 179     40
14:00:55        3/12/2014       3       12      2014    14      909     522133  4819142 177     40
16:01:00        3/22/2008       3       22      2008    16      634     523241  4819146 175     40
18:00:56        12/28/2009      12      28      2009    18      638     521462  4819140 179     40
2:00:56 11/28/2010      11      28      2010    2       647     525391  4819154 71      40
18:00:23        3/15/2010       3       15      2010    18      644     526543  4819158 68      40
0:00:56 11/25/2010      11      25      2010    0       651     525270  4819154 71      40
12:00:41        3/14/2010       3       14      2010    12      639     521858  4819142 178     40
10:00:44        4/13/2014       4       13      2014    10      909     526304  4819158 69      40
22:00:53        12/26/2013      12      26      2013    22      911     522788  4819145 173     40
14:00:15        3/19/2008       3       19      2008    14      631     523308  4819147 175     40
12:00:56        2/14/2013       2       14      2013    12      663     525181  4819154 72      40
18:00:55        3/30/2012       3       30      2012    18      666     525091  4819153 72      40
6:00:44 1/15/2014       1       15      2014    6       908     522577  4819144 173     40
8:00:54 4/10/2009       4       10      2009    8       638     522857  4819145 174     40
14:00:10        3/19/2008       3       19      2008    14      633     523287  4819147 175     40
0:00:48 1/18/2010       1       18      2010    0       644     525883  4819156 70      40
14:00:23        4/23/2010       4       23      2010    14      639     524092  4819150 122     39
16:00:55        3/24/2009       3       24      2009    16      642     523909  4819149 176     40
16:00:20        1/13/2009       1       13      2009    16      635     523700  4819148 176     40
14:00:30        4/8/2009        4       8       2009    14      633     521976  4819143 178     40
4:01:44 2/1/2014        2       1       2014    4       917     520986  4819140 180     40
20:00:37        2/27/2012       2       27      2012    20      663     522530  4819145 173     40
16:00:54        2/1/2013        2       1       2013    16      663     523587  4819148 175     40
18:00:53        4/8/2012        4       8       2012    18      671     524487  4819151 73      40
6:00:54 12/19/2013      12      19      2013    6       913     526346  4819159 69      40
22:00:48        2/17/2012       2       17      2012    22      663     525333  4819155 71      40
4:01:23 12/4/2012       12      4       2012    4       675     525500  4819155 71      40
2:01:04 2/23/2010       2       23      2010    2       640     525557  4819156 71      40
2:00:44 1/5/2012        1       5       2012    2       663     523863  4819150 176     40
8:00:44 3/20/2014       3       20      2014    8       913     526416  4819159 68      40
12:01:23        2/25/2013       2       25      2013    12      666     526042  4819158 69      40
0:00:55 3/25/2010       3       25      2010    0       642     522716  4819146 173     40
22:00:20        3/30/2008       3       30      2008    22      635     522587  4819145 173     40
0:00:41 2/28/2009       2       28      2009    0       637     525394  4819155 71      40
16:00:50        1/4/2012        1       4       2012    16      663     521830  4819143 178     40
4:00:55 4/28/2011       4       28      2011    4       668     523480  4819149 175     40
10:00:42        2/27/2010       2       27      2010    10      643     525500  4819156 71      40



4:00:52 11/20/2013      11      20      2013    4       911     524063  4819151 122     39
4:00:47 2/28/2009       2       28      2009    4       637     525398  4819156 71      40
0:00:54 12/4/2011       12      4       2011    0       801     525483  4819156 71      40
18:00:47        1/8/2014        1       8       2014    18      908     523289  4819148 175     40
20:00:33        2/25/2014       2       25      2014    20      907     525056  4819155 72      40
2:00:54 12/9/2011       12      9       2011    2       650     525213  4819155 71      40
22:00:54        4/17/2009       4       17      2009    22      640     526878  4819162 66      40
6:00:47 1/14/2013       1       14      2013    6       663     521428  4819142 179     40
16:00:47        12/20/2010      12      20      2010    16      642     523951  4819151 176     40
6:00:48 12/7/2011       12      7       2011    6       650     525377  4819156 71      40
14:00:47        2/14/2013       2       14      2013    14      663     524933  4819154 72      40
18:00:48        4/26/2010       4       26      2010    18      646     521824  4819144 178     40
0:00:36 1/21/2013       1       21      2013    0       679     522146  4819145 177     40
10:01:18        1/5/2014        1       5       2014    10      679     523547  4819149 175     40
4:00:27 4/4/2012        4       4       2012    4       676     525438  4819156 71      40
14:00:25        3/17/2010       3       17      2010    14      655     522084  4819145 177     40
8:00:55 12/27/2013      12      27      2013    8       911     522697  4819147 173     40
0:00:48 4/10/2008       4       10      2008    0       637     523076  4819148 174     40
10:00:53        2/26/2013       2       26      2013    10      663     525477  4819157 71      40
4:00:49 2/26/2013       2       26      2013    4       671     522658  4819147 173     40
0:00:47 2/28/2012       2       28      2012    0       666     523774  4819150 176     40
4:00:53 12/9/2011       12      9       2011    4       650     525209  4819156 71      40
18:00:48        12/28/2009      12      28      2009    18      643     521913  4819144 178     40
12:00:35        3/14/2010       3       14      2010    12      638     522068  4819145 177     40
4:00:53 11/25/2010      11      25      2010    4       801     525410  4819157 71      40
16:01:12        2/16/2011       2       16      2011    16      646     524584  4819154 73      40
8:00:53 4/8/2010        4       8       2010    8       641     524132  4819152 122     39
6:00:54 2/28/2009       2       28      2009    6       637     525396  4819157 71      40
12:00:48        3/23/2011       3       23      2011    12      654     521423  4819143 179     40
10:00:53        4/30/2009       4       30      2009    10      640     521892  4819145 178     40
16:00:47        3/12/2014       3       12      2014    16      909     522135  4819145 177     40
0:00:48 3/31/2008       3       31      2008    0       635     522584  4819147 173     40
14:00:47        1/15/2009       1       15      2009    14      633     522791  4819148 173     40
4:00:56 1/15/2014       1       15      2014    4       908     522577  4819147 173     40
2:00:47 1/15/2014       1       15      2014    2       908     522574  4819147 173     40
14:00:26        12/29/2012      12      29      2012    14      663     522244  4819146 177     40
14:00:47        3/8/2010        3       8       2010    14      643     526306  4819161 69      40
12:00:47        3/15/2009       3       15      2009    12      640     523398  4819150 175     40
2:00:29 4/10/2008       4       10      2008    2       637     523070  4819149 174     40
4:00:47 3/28/2012       3       28      2012    4       666     521903  4819145 178     40
16:01:00        2/10/2010       2       10      2010    16      633     523384  4819150 175     40
18:00:53        4/14/2010       4       14      2010    18      639     525116  4819157 72      40
8:00:47 3/31/2010       3       31      2010    8       644     525973  4819160 70      40
18:00:41        12/16/2008      12      16      2008    18      634     525200  4819157 72      40
6:00:43 1/5/2009        1       5       2009    6       632     521342  4819144 179     40
16:00:42        3/22/2009       3       22      2009    16      643     525328  4819158 71      40
18:00:53        3/18/2011       3       18      2011    18      669     522455  4819148 173     40
6:00:55 4/28/2011       4       28      2011    6       668     523476  4819151 175     40
14:00:54        1/1/2011        1       1       2011    14      650     523433  4819151 175     40
18:00:53        12/26/2012      12      26      2012    18      679     522803  4819149 173     40
18:00:23        12/19/2009      12      19      2009    18      646     524005  4819153 176     40
14:00:55        2/25/2013       2       25      2013    14      663     525892  4819160 70      40
8:00:55 11/18/2010      11      18      2010    8       650     523889  4819153 176 40
18:00:43 3/28/2012 3 28 2012 18 675 525140 4819157 72 40



20:00:48 3/23/2014 3 23 2014 20 907 522662 4819149 173 40
2:00:56 1/21/2013 1 21 2013 2 679 522225 4819147 177 40
18:01:12 4/16/2009 4 16 2009 18 641 525010 4819157 72 40
10:00:54 5/4/2011 5 4 2011 10 654 521780 4819146 178 40
6:00:53 4/14/2012 4 14 2012 6 673 524552 4819155 73 40
22:00:26 11/24/2010 11 24 2010 22 639 525387 4819159 71 40
22:00:53 12/8/2010 12 8 2010 22 639 526092 4819161 69 40
16:00:42 4/5/2013 4 5 2013 16 663 524265 4819155 122 39
18:00:54 4/19/2008 4 19 2008 18 632 521142 4819144 180 40
18:00:47 1/29/2010 1 29 2010 18 638 521145 4819144 180 40
18:00:41 2/25/2014 2 25 2014 18 908 525951 4819161 70 40
20:00:42 1/6/2012 1 6 2012 20 663 523886 4819153 176 40
16:00:53 1/8/2014 1 8 2014 16 679 523563 4819152 175 40
18:00:56 3/21/2008 3 21 2008 18 632 522420 4819148 173 40
14:00:19 2/16/2011 2 16 2011 14 801 525417 4819159 71 40
10:01:11 3/11/2010 3 11 2010 10 642 526394 4819163 69 40
0:00:18 1/10/2010 1 10 2010 0 647 520912 4819144 180 40
12:00:54 12/25/2012 12 25 2012 12 675 523873 4819154 176 40
6:00:48 3/27/2013 3 27 2013 6 671 521836 4819147 178 40
2:00:43 1/14/2013 1 14 2013 2 663 521423 4819145 179 40
12:00:42 4/29/2011 4 29 2011 12 655 521941 4819147 178 40
0:00:32 1/14/2013 1 14 2013 0 663 521424 4819145 179 40
12:00:48 4/24/2013 4 24 2013 12 671 522039 4819147 177 40
6:00:55 3/20/2009 3 20 2009 6 646 522901 4819150 174 40
12:00:56 2/14/2013 2 14 2013 12 679 525212 4819159 71 40
18:00:55 12/8/2010 12 8 2010 18 639 526124 4819162 69 40
18:00:53 3/31/2010 3 31 2010 18 650 521886 4819147 178 40
8:00:48 1/14/2013 1 14 2013 8 663 521426 4819146 179 40
0:00:14 3/4/2010 3 4 2010 0 638 525076 4819159 72 40
12:00:30 2/16/2014 2 16 2014 12 907 525163 4819159 72 40
16:01:11 12/20/2009 12 20 2009 16 643 523931 4819155 176 40
4:00:50 11/25/2010 11 25 2010 4 640 525288 4819160 71 40
8:00:54 11/21/2010 11 21 2010 8 647 525198 4819159 72 40
18:00:43 1/8/2014 1 8 2014 18 907 522283 4819149 177 40
4:00:27 1/21/2013 1 21 2013 4 679 522224 4819149 177 40
18:00:53 12/22/2012 12 22 2012 18 670 521936 4819148 178 40
8:00:42 1/5/2009 1 5 2009 8 632 521332 4819146 179 40
0:00:48 12/31/2008 12 31 2008 0 637 522462 4819150 173 40
6:00:46 1/8/2011 1 8 2011 6 801 523687 4819154 176 40
14:00:26 3/23/2008 3 23 2008 14 637 523291 4819153 175 40
18:00:49 3/21/2011 3 21 2011 18 662 524541 4819158 73 40
14:00:43 3/28/2008 3 28 2008 14 634 523758 4819155 176 40
8:00:53 1/20/2013 1 20 2013 8 679 521092 4819146 180 40
16:00:44 3/29/2009 3 29 2009 16 644 523564 4819155 175 40
14:00:54 4/23/2013 4 23 2013 14 679 521813 4819149 178 40
22:01:24 4/8/2014 4 8 2014 22 908 526031 4819164 69 40
6:00:42 12/4/2008 12 4 2008 6 633 524040 4819156 122 39
16:00:23 3/26/2011 3 26 2011 16 655 525397 4819161 71 40
16:00:44 1/13/2009 1 13 2009 16 633 523553 4819155 175 40
8:00:56 1/7/2012 1 7 2012 8 663 523814 4819156 176 40
10:00:41 4/8/2009 4 8 2009 10 634 521970 4819150 178 40
10:01:04 4/1/2011 4 1 2011 10 666 521857 4819149 178 40
4:00:55 4/10/2008 4 10 2008 4 637 523074 4819153 174 40
6:00:56 3/1/2010 3 1 2010 6 640 525161 4819161 72 40



22:00:49 3/19/2009 3 19 2009 22 645 523980 4819157 176 40
16:00:48 3/2/2010 3 2 2010 16 642 523592 4819155 175 40
18:00:46 1/28/2014 1 28 2014 18 916 523818 4819156 176 40
2:00:48 1/4/2009 1 4 2009 2 637 523709 4819156 176 40
8:00:55 3/31/2010 3 31 2010 8 642 526119 4819165 69 40
14:00:39 3/17/2010 3 17 2010 14 641 522135 4819151 177 40
12:00:23 1/15/2009 1 15 2009 12 633 522808 4819153 174 40
2:01:13 1/16/2013 1 16 2013 2 671 522655 4819152 173 40
22:00:47 12/25/2013 12 25 2013 22 909 522791 4819153 173 40
4:00:54 3/21/2014 3 21 2014 4 907 522060 4819151 177 40
14:00:43 1/13/2009 1 13 2009 14 635 523690 4819156 176 40
18:00:25 4/1/2011 4 1 2011 18 801 521431 4819149 179 40
2:00:36 1/8/2014 1 8 2014 2 908 522778 4819153 173 40
18:01:12 1/27/2010 1 27 2010 18 640 521818 4819150 178 40
0:00:53 1/30/2010 1 30 2010 0 638 521146 4819148 180 40
22:00:54 2/11/2013 2 11 2013 22 665 521406 4819149 179 40
18:00:20 1/4/2009 1 4 2009 18 632 521319 4819149 179 40
10:00:53 2/4/2014 2 4 2014 10 908 523338 4819155 175 40
20:00:42 2/11/2013 2 11 2013 20 665 521460 4819149 179 40
16:00:53 1/30/2011 1 30 2011 16 642 523726 4819157 176 40
10:01:08 2/12/2013 2 12 2013 10 680 524204 4819159 122 39
8:00:26 1/4/2009 1 4 2009 8 637 523712 4819157 176 40
12:00:41 3/30/2011 3 30 2011 12 660 523606 4819157 175 40
16:00:42 3/21/2011 3 21 2011 16 659 524005 4819158 176 40
8:00:44 12/16/2008 12 16 2008 8 637 523925 4819158 176 40
8:00:54 1/29/2010 1 29 2010 8 638 521346 4819149 179 40
10:00:55 4/2/2012 4 2 2012 10 673 524115 4819159 122 39
18:00:45 3/29/2014 3 29 2014 18 918 525230 4819163 71 40
20:00:50 3/31/2014 3 31 2014 20 913 522018 4819151 177 40
14:00:38 2/14/2013 2 14 2013 14 675 525162 4819163 72 40
18:00:34 1/14/2014 1 14 2014 18 907 523737 4819157 176 40
6:00:44 1/4/2009 1 4 2009 6 637 523709 4819157 176 40
16:00:55 4/14/2011 4 14 2011 16 650 525644 4819165 70 40
16:00:56 3/19/2010 3 19 2010 16 646 521785 4819151 178 40
16:00:22 1/1/2013 1 1 2013 16 677 521872 4819151 178 40
2:00:48 11/25/2009 11 25 2009 2 642 525114 4819163 72 40
12:00:56 4/10/2013 4 10 2013 12 677 522087 4819152 177 40
16:00:42 4/22/2009 4 22 2009 16 634 523687 4819157 176 40
16:00:54 3/4/2010 3 4 2010 16 644 525651 4819165 70 40
12:00:49 4/8/2009 4 8 2009 12 634 522167 4819152 177 40
18:01:17 4/7/2012 4 7 2012 18 672 525173 4819163 72 40
16:00:41 3/29/2012 3 29 2012 16 678 525818 4819166 70 40
12:00:47 12/30/2010 12 30 2010 12 639 524723 4819162 73 40
16:00:41 1/14/2009 1 14 2009 16 635 522813 4819155 174 40
4:00:21 1/14/2013 1 14 2013 4 663 521418 4819150 179 40
18:00:43 3/30/2008 3 30 2008 18 635 522581 4819154 173 40
2:00:35 2/1/2014 2 1 2014 2 917 521193 4819150 179 40
8:00:51 3/4/2013 3 4 2013 8 663 523845 4819159 176 40
16:00:54 3/22/2009 3 22 2009 16 640 525240 4819164 71 40
16:01:23 2/27/2014 2 27 2014 16 917 522789 4819155 173 40
8:00:53 12/27/2013 12 27 2013 8 908 522873 4819155 174 40
4:00:48 3/20/2013 3 20 2013 4 671 525121 4819164 72 40
0:00:39 12/21/2009 12 21 2009 0 644 525402 4819165 71 40
22:00:25 2/19/2013 2 19 2013 22 666 522623 4819155 173 40



4:00:15 3/25/2011 3 25 2011 4 662 523009 4819156 174 40
16:00:47 2/3/2014 2 3 2014 16 909 522214 4819154 177 40
18:00:53 3/23/2008 3 23 2008 18 636 522802 4819156 173 40
16:00:37 3/29/2008 3 29 2008 16 634 523670 4819159 176 40
14:00:54 2/27/2014 2 27 2014 14 909 522763 4819156 173 40
18:00:41 3/23/2008 3 23 2008 18 635 522387 4819155 177 40
0:00:53 2/28/2012 2 28 2012 0 663 522580 4819155 173 40
2:00:41 3/21/2009 3 21 2009 2 634 521795 4819153 178 40
0:00:35 12/26/2013 12 26 2013 0 917 521417 4819152 179 40
8:00:29 12/7/2011 12 7 2011 8 659 523833 4819160 176 40
14:00:21 2/10/2010 2 10 2010 14 633 523667 4819159 176 40
18:00:41 12/6/2010 12 6 2010 18 654 523672 4819159 176 40
14:00:54 2/5/2011 2 5 2011 14 657 525186 4819165 72 40
2:00:54 3/20/2013 3 20 2013 2 671 525118 4819165 72 40
14:00:56 4/9/2011 4 9 2011 14 650 522224 4819155 177 40
0:00:53 4/11/2008 4 11 2008 0 637 522795 4819157 173 40
22:00:15 4/10/2008 4 10 2008 22 637 522798 4819157 173 40
12:00:30 4/22/2008 4 22 2008 12 633 524161 4819162 122 39
18:00:53 2/28/2013 2 28 2013 18 665 522821 4819157 174 40
0:00:53 3/19/2011 3 19 2011 0 669 522476 4819156 173 40
16:00:56 3/13/2014 3 13 2014 16 914 521621 4819153 178 40
6:00:55 12/22/2009 12 22 2009 6 644 525426 4819167 71 40
18:00:56 1/3/2013 1 3 2013 18 663 523407 4819159 175 40
8:00:53 1/29/2010 1 29 2010 8 643 522794 4819157 173 40
10:00:56 3/28/2012 3 28 2012 10 675 522235 4819156 177 40
4:00:42 12/22/2009 12 22 2009 4 644 525438 4819167 71 40
8:00:48 1/3/2010 1 3 2010 8 638 523942 4819161 176 40
0:00:48 3/9/2014 3 9 2014 0 908 524284 4819163 122 39
20:00:54 12/26/2013 12 26 2013 20 911 522820 4819158 174 40
12:00:53 2/4/2013 2 4 2013 12 680 525204 4819166 72 40
8:00:53 4/26/2013 4 26 2013 8 677 521793 4819154 178 40
0:00:26 3/21/2011 3 21 2011 0 654 524141 4819162 122 39
16:00:47 1/25/2014 1 25 2014 16 908 522885 4819158 174 40
12:00:56 12/30/2012 12 30 2012 12 665 522824 4819158 174 40
0:00:50 12/26/2013 12 26 2013 0 909 522790 4819158 173 40
14:00:53 3/19/2013 3 19 2013 14 658 522062 4819155 177 40
12:00:47 2/27/2010 2 27 2010 12 638 525573 4819168 71 40
16:00:54 3/19/2010 3 19 2010 16 641 521548 4819154 179 40
14:00:25 3/19/2011 3 19 2011 14 668 523127 4819159 174 40
6:00:41 11/21/2010 11 21 2010 6 643 525189 4819167 72 40
20:01:22 3/21/2014 3 21 2014 20 917 525389 4819167 71 40
4:00:47 3/1/2010 3 1 2010 4 640 525158 4819167 72 40
18:00:44 11/23/2011 11 23 2011 18 662 521424 4819154 179 40
0:00:54 4/6/2009 4 6 2009 0 637 525790 4819169 70 40
8:00:53 12/6/2010 12 6 2010 8 639 526527 4819172 68 40
14:00:48 3/29/2009 3 29 2009 14 644 523545 4819161 175 40
20:00:44 12/25/2013 12 25 2013 20 909 522796 4819159 173 40
10:00:59 12/13/2010 12 13 2010 10 638 521483 4819154 179 40
16:00:33 2/12/2011 2 12 2011 16 639 525363 4819168 71 40
16:00:44 3/12/2009 3 12 2009 16 633 521426 4819155 179 40
8:00:56 1/28/2010 1 28 2010 8 638 521345 4819155 179 40
2:00:54 12/12/2012 12 12 2012 2 675 525231 4819168 71 40
10:00:23 2/4/2010 2 4 2010 10 638 522610 4819159 173 40
16:00:25 4/1/2011 4 1 2011 16 801 521446 4819155 179 40



22:01:24 12/26/2013 12 26 2013 22 679 522820 4819160 174 40
12:00:33 1/13/2009 1 13 2009 12 635 523725 4819163 176 40
22:00:48 1/6/2012 1 6 2012 22 658 523979 4819164 176 40
18:00:36 4/15/2011 4 15 2011 18 668 524492 4819166 73 40
2:00:53 3/25/2011 3 25 2011 2 662 522996 4819161 174 40
16:00:53 4/10/2008 4 10 2008 16 637 523926 4819164 176 40
2:01:09 1/20/2013 1 20 2013 2 679 520917 4819154 180 40
4:01:11 4/11/2008 4 11 2008 4 637 522799 4819160 173 40
14:00:45 1/15/2011 1 15 2011 14 638 523568 4819163 175 40
16:00:43 2/4/2011 2 4 2011 16 638 525118 4819168 72 40
4:00:54 12/22/2010 12 22 2010 4 638 521393 4819156 179 40
0:00:34 2/12/2013 2 12 2013 0 665 521404 4819156 179 40
0:00:41 1/15/2014 1 15 2014 0 916 522681 4819160 173 40
0:00:54 2/20/2013 2 20 2013 0 666 522622 4819160 173 40
18:00:52 12/26/2012 12 26 2012 18 670 521849 4819157 178 40
18:01:27 4/25/2011 4 25 2011 18 668 525539 4819171 71 40
16:00:59 1/16/2014 1 16 2014 16 907 523499 4819163 175 40
22:00:47 2/27/2012 2 27 2012 22 663 522570 4819160 173 40
16:00:54 4/8/2010 4 8 2010 16 639 525562 4819171 71 40
20:00:54 1/7/2014 1 7 2014 20 909 525061 4819169 72 40
0:00:27 12/27/2013 12 27 2013 0 679 522802 4819161 173 40
4:00:48 3/24/2008 3 24 2008 4 636 523619 4819164 176 40
4:00:12 1/4/2009 1 4 2009 4 637 523725 4819164 176 40
6:00:56 2/12/2012 2 12 2012 6 665 525968 4819173 70 40
18:00:31 3/23/2011 3 23 2011 18 650 523479 4819164 175 40
22:00:43 3/2/2013 3 2 2013 22 665 522633 4819161 173 40
22:00:47 2/19/2014 2 19 2014 22 907 523710 4819164 176 40
12:00:24 3/4/2010 3 4 2010 12 646 521872 4819158 178 40
8:00:57 3/24/2009 3 24 2009 8 647 522821 4819162 174 40
16:00:48 12/30/2013 12 30 2013 16 909 523825 4819165 176 40
8:00:53 12/12/2009 12 12 2009 8 644 523901 4819166 176 40
18:00:34 12/28/2009 12 28 2009 18 640 521763 4819158 178 40
10:00:24 4/1/2011 4 1 2011 10 801 521828 4819159 178 40
14:00:24 3/5/2011 3 5 2011 14 801 526175 4819174 69 40
18:00:35 4/2/2011 4 2 2011 18 666 524192 4819167 122 39
8:00:42 2/16/2011 2 16 2011 8 646 523968 4819166 176 40
22:00:55 3/8/2014 3 8 2014 22 917 524376 4819168 122 39
6:00:47 12/27/2013 12 27 2013 6 679 522801 4819162 173 40
16:00:44 4/14/2011 4 14 2011 16 655 525380 4819171 71 40
2:00:26 4/11/2008 4 11 2008 2 637 522798 4819162 173 40
8:01:04 4/27/2013 4 27 2013 8 677 521912 4819159 178 40
14:00:53 1/13/2013 1 13 2013 14 679 522790 4819162 173 40
2:02:29 1/5/2010 1 5 2010 2 633 522237 4819161 177 40
20:00:42 4/15/2012 4 15 2012 20 665 524270 4819168 122 39
10:00:53 4/7/2012 4 7 2012 10 679 525795 4819173 70 40
10:00:56 5/2/2009 5 2 2009 10 640 521843 4819159 178 40
12:00:37 11/26/2010 11 26 2010 12 638 523422 4819165 175 40
0:00:48 1/18/2013 1 18 2013 0 677 521306 4819158 179 40
22:00:42 1/14/2014 1 14 2014 22 916 522801 4819163 173 40
4:00:24 3/9/2014 3 9 2014 4 918 524545 4819169 73 40
12:00:41 4/26/2011 4 26 2011 12 666 525946 4819174 70 40
4:00:41 3/25/2014 3 25 2014 4 913 526558 4819177 68 40
2:00:29 4/16/2012 4 16 2012 2 666 524387 4819168 122 39
14:00:54 2/27/2013 2 27 2013 14 665 521429 4819158 179 40



2:00:53 12/27/2013 12 27 2013 2 679 522807 4819163 174 40
18:00:48 3/28/2012 3 28 2012 18 676 525180 4819172 72 40
10:01:18 2/5/2011 2 5 2011 10 657 525372 4819172 71 40
6:00:55 2/27/2010 2 27 2010 6 644 525197 4819172 72 40
2:00:48 3/9/2014 3 9 2014 2 908 524287 4819168 122 39
18:00:48 4/10/2008 4 10 2008 18 631 522811 4819163 174 40
0:00:52 4/9/2012 4 9 2012 0 675 525051 4819171 72 40
12:00:48 4/1/2011 4 1 2011 12 655 521555 4819159 179 40
10:00:42 4/1/2011 4 1 2011 10 655 521561 4819159 179 40
6:00:56 2/28/2010 2 28 2010 6 644 525171 4819172 72 40
2:00:08 1/30/2010 1 30 2010 2 633 522686 4819163 173 40
18:00:54 3/12/2010 3 12 2010 18 642 521488 4819159 179 40
14:00:47 2/27/2013 2 27 2013 14 658 521418 4819159 179 40
16:00:53 4/15/2010 4 15 2010 16 646 521695 4819160 178 40
20:00:53 1/14/2014 1 14 2014 20 916 522802 4819164 173 40
18:00:56 4/10/2008 4 10 2008 18 637 522831 4819164 174 40
10:00:41 1/14/2009 1 14 2009 10 632 522568 4819163 173 40
8:00:53 1/21/2013 1 21 2013 8 679 522227 4819162 177 40
16:00:53 3/29/2012 3 29 2012 16 676 525715 4819175 70 40
16:00:48 12/4/2010 12 4 2010 16 647 521191 4819159 180 40
16:00:29 1/18/2014 1 18 2014 16 907 523355 4819166 175 40
14:00:23 2/27/2010 2 27 2010 14 639 525539 4819174 71 40
6:00:53 2/20/2013 2 20 2013 6 666 522610 4819164 173 40
22:01:14 4/15/2010 4 15 2010 22 646 521249 4819160 179 40
2:00:23 3/24/2013 3 24 2013 2 658 524977 4819172 72 40
4:00:42 1/16/2013 1 16 2013 4 671 522650 4819164 173 40
12:00:48 1/14/2009 1 14 2009 12 632 522569 4819164 173 40
2:00:53 2/20/2013 2 20 2013 2 666 522617 4819164 173 40
16:00:50 3/8/2011 3 8 2011 16 650 522739 4819165 173 40
0:00:54 1/6/2014 1 6 2014 0 909 523637 4819168 176 40
18:00:43 3/17/2014 3 17 2014 18 917 523547 4819168 175 40
12:00:57 2/14/2013 2 14 2013 12 675 525160 4819174 72 40
18:00:54 1/3/2009 1 3 2009 18 633 523695 4819168 176 40
16:01:12 3/19/2011 3 19 2011 16 662 524023 4819170 122 39
8:00:55 2/6/2011 2 6 2011 8 639 525367 4819175 71 40
20:00:30 2/19/2014 2 19 2014 20 907 523715 4819169 176 40
18:00:48 12/26/2012 12 26 2012 18 671 521557 4819161 179 40
18:00:57 3/22/2009 3 22 2009 18 646 524247 4819171 122 39
22:00:56 4/12/2014 4 12 2014 22 909 525147 4819174 72 40
6:00:23 4/14/2012 4 14 2012 6 666 525269 4819175 71 40
6:01:45 1/28/2010 1 28 2010 6 638 521338 4819161 179 40
8:00:42 4/17/2009 4 17 2009 8 644 524534 4819172 73 40
0:00:30 4/13/2014 4 13 2014 0 909 525142 4819174 72 40
16:00:53 3/11/2012 3 11 2012 16 666 523763 4819169 176 40
22:01:12 1/29/2010 1 29 2010 22 638 521147 4819161 180 40
6:00:53 2/16/2011 2 16 2011 6 646 523958 4819170 176 40
18:01:07 1/17/2014 1 17 2014 18 916 523435 4819168 175 40
4:00:41 1/20/2013 1 20 2013 4 679 520913 4819160 180 40
4:00:36 12/27/2013 12 27 2013 4 679 522808 4819166 174 40
16:00:48 3/31/2010 3 31 2010 16 640 525342 4819175 71 40
14:00:35 4/17/2011 4 17 2011 14 647 521741 4819163 178 40
6:00:54 3/25/2011 3 25 2011 6 662 522998 4819167 174 40
18:00:54 1/27/2009 1 27 2009 18 633 523577 4819169 175 40
18:00:47 12/26/2012 12 26 2012 18 670 521851 4819163 178 40



8:00:47 12/26/2012 12 26 2012 8 658 522012 4819164 177 40
8:01:17 3/6/2013 3 6 2013 8 679 522357 4819165 177 40
20:00:53 3/2/2013 3 2 2013 20 665 522637 4819166 173 40
18:00:42 3/23/2010 3 23 2010 18 801 521946 4819164 178 40
8:00:53 12/22/2010 12 22 2010 8 638 521395 4819162 179 40
6:01:15 1/21/2013 1 21 2013 6 679 522220 4819165 177 40
18:00:21 4/8/2012 4 8 2012 18 670 524097 4819171 122 39
2:00:53 12/13/2010 12 13 2010 2 638 521424 4819162 179 40
10:00:56 2/27/2010 2 27 2010 10 646 525587 4819177 71 40
2:00:47 12/17/2008 12 17 2008 2 637 525585 4819177 71 40
10:00:35 1/16/2013 1 16 2013 10 663 523408 4819169 175 40
18:00:42 3/30/2012 3 30 2012 18 670 525413 4819176 71 40
8:00:36 2/6/2011 2 6 2011 8 638 525229 4819176 71 40
0:00:41 3/3/2013 3 3 2013 0 665 522637 4819167 173 40
8:00:42 1/16/2013 1 16 2013 8 671 522648 4819167 173 40
18:00:51 3/23/2012 3 23 2012 18 671 523070 4819168 174 40
10:00:47 12/30/2012 12 30 2012 10 665 522823 4819167 174 40
14:00:42 2/23/2011 2 23 2011 14 642 522683 4819167 173 40
18:00:46 1/20/2013 1 20 2013 18 677 521406 4819163 179 40
16:01:05 12/7/2010 12 7 2010 16 647 522863 4819168 174 40
16:00:50 3/30/2008 3 30 2008 16 637 522624 4819167 173 40
18:00:47 3/22/2009 3 22 2009 18 637 525446 4819177 71 40
12:00:41 1/14/2014 1 14 2014 12 909 523630 4819170 176 40
22:00:54 1/4/2010 1 4 2010 22 633 522655 4819167 173 40
8:00:48 12/13/2010 12 13 2010 8 638 521410 4819163 179 40
2:00:53 12/27/2012 12 27 2012 2 670 521868 4819165 178 40
6:00:53 12/26/2012 12 26 2012 6 658 522015 4819165 177 40
6:00:49 1/16/2013 1 16 2013 6 671 522648 4819167 173 40
0:00:54 3/24/2011 3 24 2011 0 668 523069 4819169 174 40
8:00:48 3/21/2013 3 21 2013 8 671 526337 4819181 69 40
22:00:38 3/19/2010 3 19 2010 22 655 523886 4819172 176 40
10:00:53 4/17/2011 4 17 2011 10 666 525411 4819177 71 40
4:00:37 2/27/2010 2 27 2010 4 644 525193 4819177 72 40
16:01:26 1/13/2013 1 13 2013 16 679 522762 4819168 173 40
4:00:54 4/13/2011 4 13 2011 4 669 521602 4819164 178 40
14:00:25 4/1/2011 4 1 2011 14 801 521797 4819165 178 40
10:00:20 4/11/2009 4 11 2009 10 645 526180 4819181 69 40
10:00:49 1/30/2014 1 30 2014 10 908 523227 4819170 175 40
16:00:55 4/8/2009 4 8 2009 16 647 521744 4819165 178 40
18:00:26 12/6/2010 12 6 2010 18 654 523626 4819172 176 40
22:00:56 12/27/2013 12 27 2013 22 908 522632 4819168 173 40
4:00:48 2/27/2010 2 27 2010 4 646 525171 4819177 72 40
18:00:56 3/19/2009 3 19 2009 18 639 522482 4819168 173 40
0:00:27 11/28/2010 11 28 2010 0 647 525358 4819178 71 40
6:00:54 2/27/2010 2 27 2010 6 646 525169 4819177 72 40
0:00:44 4/6/2009 4 6 2009 0 648 525324 4819178 71 40
18:00:35 3/19/2009 3 19 2009 18 633 522943 4819169 174 40
8:00:25 5/1/2011 5 1 2011 8 654 521799 4819166 178 40
14:00:11 3/26/2010 3 26 2010 14 651 525809 4819180 70 40
8:00:48 12/4/2010 12 4 2010 8 642 526789 4819184 68 40
18:00:57 2/18/2013 2 18 2013 18 663 522786 4819169 173 40
2:00:58 3/1/2010 3 1 2010 2 640 525053 4819177 72 40
20:00:39 3/8/2014 3 8 2014 20 917 524388 4819175 122 39
10:00:47 3/3/2010 3 3 2010 10 644 525362 4819178 71 40



16:00:41 3/28/2008 3 28 2008 16 634 523764 4819173 176 40
22:00:47 3/20/2010 3 20 2010 22 651 525671 4819180 70 40
16:00:47 4/2/2011 4 2 2011 16 667 525167 4819178 72 40
18:00:42 4/10/2011 4 10 2011 18 661 521810 4819166 178 40
10:00:30 1/14/2014 1 14 2014 10 907 523586 4819172 175 40
6:00:57 4/18/2009 4 18 2009 6 640 526748 4819184 68 40
0:00:21 1/3/2014 1 3 2014 0 671 521166 4819164 180 40
16:00:20 4/4/2008 4 4 2008 16 635 522934 4819170 174 40
10:00:56 4/26/2013 4 26 2013 10 677 521855 4819166 178 40
22:00:17 4/9/2008 4 9 2008 22 637 523080 4819171 174 40
16:00:56 1/14/2011 1 14 2011 16 657 521839 4819167 178 40
6:01:12 1/20/2013 1 20 2013 6 679 520905 4819164 180 40
22:00:50 12/26/2012 12 26 2012 22 670 521846 4819167 178 40
16:00:42 1/14/2013 1 14 2013 16 663 522619 4819169 173 40
6:00:54 12/22/2010 12 22 2010 6 638 521391 4819165 179 40
14:01:46 3/19/2010 3 19 2010 14 646 521770 4819167 178 40
12:00:48 4/11/2009 4 11 2009 12 644 525609 4819180 71 40
12:01:11 4/17/2011 4 17 2011 12 647 521741 4819167 178 40
22:00:43 1/15/2013 1 15 2013 22 671 522659 4819170 173 40
0:00:55 3/25/2014 3 25 2014 0 913 526459 4819184 68 40
10:00:25 3/26/2010 3 26 2010 10 655 524356 4819176 122 39
16:00:53 12/30/2012 12 30 2012 16 665 522815 4819170 174 40
20:00:47 12/26/2013 12 26 2013 20 679 522821 4819170 174 40
0:01:13 4/5/2010 4 5 2010 0 746 525519 4819180 71 40
16:00:55 2/23/2011 2 23 2011 16 653 522448 4819169 173 40
22:00:27 4/5/2008 4 5 2008 22 634 522791 4819170 173 40
0:00:24 12/27/2012 12 27 2012 0 670 521864 4819167 178 40
18:00:55 12/27/2013 12 27 2013 18 908 522274 4819169 177 40
18:00:54 4/18/2009 4 18 2009 18 640 526665 4819185 68 40
16:00:54 3/23/2010 3 23 2010 16 801 521967 4819168 178 40
4:00:53 2/20/2013 2 20 2013 4 666 522622 4819170 173 40
22:00:47 12/12/2010 12 12 2010 22 638 521355 4819166 179 40
20:00:53 3/23/2014 3 23 2014 20 908 522660 4819170 173 40
8:00:54 1/8/2010 1 8 2010 8 633 521138 4819165 180 40
16:00:47 3/30/2011 3 30 2011 16 661 523457 4819173 175 40
16:00:39 2/27/2014 2 27 2014 16 916 522799 4819171 173 40
14:00:21 1/30/2011 1 30 2011 14 642 523740 4819174 176 40
12:00:56 2/5/2011 2 5 2011 12 657 525347 4819180 71 40
18:00:48 3/12/2009 3 12 2009 18 633 521407 4819166 179 40
22:00:23 3/21/2009 3 21 2009 22 647 525002 4819179 72 40
10:00:56 2/5/2013 2 5 2013 10 680 524529 4819177 73 40
18:00:42 3/21/2011 3 21 2011 18 654 524357 4819177 122 39
0:01:00 1/20/2014 1 20 2014 0 907 522579 4819170 173 40
16:00:54 4/6/2009 4 6 2009 16 647 521478 4819167 179 40
6:00:36 12/12/2008 12 12 2008 6 634 523941 4819175 176 40
6:00:53 12/13/2010 12 13 2010 6 642 522494 4819170 173 40
16:00:41 4/24/2013 4 24 2013 16 671 522020 4819169 177 40
2:00:53 4/13/2011 4 13 2011 2 669 521602 4819167 178 40
22:00:53 4/24/2011 4 24 2011 22 666 525065 4819179 72 40
14:00:54 2/17/2014 2 17 2014 14 908 523537 4819174 175 40
16:00:56 2/19/2013 2 19 2013 16 666 523809 4819175 176 40
18:00:46 4/13/2012 4 13 2012 18 666 526101 4819183 69 40
22:00:17 12/26/2012 12 26 2012 22 679 522793 4819171 173 40
14:00:33 3/20/2008 3 20 2008 14 633 522597 4819171 173 40



0:00:49 12/22/2010 12 22 2010 0 638 521394 4819167 179 40
4:00:54 12/13/2010 12 13 2010 4 642 522493 4819171 173 40
14:00:54 3/21/2012 3 21 2012 14 666 523157 4819173 174 40
8:00:42 4/22/2011 4 22 2011 8 666 526417 4819185 68 40
4:00:47 1/16/2011 1 16 2011 4 638 523774 4819175 176 40
22:00:30 1/19/2014 1 19 2014 22 907 522584 4819171 173 40
10:00:54 2/27/2010 2 27 2010 10 647 525519 4819182 71 40
4:00:44 12/8/2010 12 8 2010 4 642 525652 4819182 70 40
14:00:27 3/14/2010 3 14 2010 14 640 521681 4819168 178 40
22:00:41 4/2/2012 4 2 2012 22 678 526157 4819184 69 40
2:00:55 11/25/2010 11 25 2010 2 801 525391 4819181 71 40
0:00:48 1/30/2010 1 30 2010 0 633 522653 4819172 173 40
0:00:48 3/21/2011 3 21 2011 0 666 522707 4819172 173 40
2:00:33 1/6/2014 1 6 2014 2 909 523634 4819175 176 40
16:00:48 3/27/2011 3 27 2011 16 661 524962 4819180 72 40
18:00:53 4/6/2012 4 6 2012 18 679 526026 4819184 69 40
16:00:44 3/17/2014 3 17 2014 16 917 523547 4819175 175 40
18:00:48 12/7/2010 12 7 2010 18 638 522793 4819172 173 40
6:00:56 4/2/2011 4 2 2011 6 669 522188 4819170 177 40
18:00:23 3/23/2009 3 23 2009 18 638 521522 4819168 179 40
2:00:28 3/20/2009 3 20 2009 2 634 522799 4819173 173 40
2:00:54 12/26/2011 12 26 2011 2 650 526499 4819186 68 40
6:00:42 12/13/2010 12 13 2010 6 638 521415 4819168 179 40
8:00:47 2/26/2013 2 26 2013 8 679 523000 4819173 174 40
10:00:12 3/1/2009 3 1 2009 10 637 525540 4819183 71 40
16:00:47 3/21/2012 3 21 2012 16 666 523162 4819174 174 40
0:00:45 12/10/2008 12 10 2008 0 634 526327 4819186 69 40
12:00:54 12/30/2010 12 30 2010 12 642 524573 4819179 73 40
8:00:53 1/30/2010 1 30 2010 8 633 522656 4819172 173 40
2:00:54 1/15/2014 1 15 2014 2 916 522676 4819173 173 40
10:00:24 2/1/2011 2 1 2011 10 650 524348 4819178 122 39
16:00:47 3/18/2013 3 18 2013 16 663 523106 4819174 174 40
8:00:54 3/21/2008 3 21 2008 8 637 522988 4819174 174 40
12:00:53 1/20/2013 1 20 2013 12 671 523587 4819176 175 40
4:00:49 1/30/2010 1 30 2010 4 633 522655 4819173 173 40
18:00:43 12/30/2008 12 30 2008 18 637 522655 4819173 173 40
14:00:43 2/27/2011 2 27 2011 14 642 522426 4819172 173 40
12:00:22 1/15/2013 1 15 2013 12 663 523303 4819175 175 40
18:00:54 4/15/2011 4 15 2011 18 650 524513 4819180 73 40
22:00:54 1/2/2014 1 2 2014 22 908 522998 4819174 174 40
18:01:11 4/5/2014 4 5 2014 18 916 526000 4819185 70 40
16:00:56 4/13/2012 4 13 2012 16 670 526345 4819187 69 40
12:00:44 1/31/2011 1 31 2011 12 638 522622 4819173 173 40
16:00:48 4/15/2009 4 15 2009 16 644 523304 4819176 175 40
14:00:54 4/24/2013 4 24 2013 14 671 522044 4819171 177 40
6:00:46 1/30/2010 1 30 2010 6 633 522654 4819173 173 40
16:00:48 3/19/2011 3 19 2011 16 660 522988 4819175 174 40
16:00:47 1/14/2011 1 14 2011 16 654 521847 4819171 178 40
4:00:48 3/19/2011 3 19 2011 4 666 522677 4819174 173 40
18:00:53 4/4/2008 4 4 2008 18 635 522934 4819174 174 40
16:00:48 4/3/2010 4 3 2010 16 642 524513 4819180 73 40
18:01:06 3/30/2008 3 30 2008 18 635 522382 4819173 177 40
16:00:47 4/6/2009 4 6 2009 16 646 521627 4819170 178 40
10:00:15 2/27/2010 2 27 2010 10 638 525586 4819184 71 40



14:00:25 2/27/2010 2 27 2010 14 646 525702 4819185 70 40
2:00:53 3/28/2012 3 28 2012 2 678 525795 4819185 70 40
0:00:46 1/16/2013 1 16 2013 0 671 522662 4819174 173 40
18:00:48 4/16/2011 4 16 2011 18 662 525573 4819184 71 40
8:01:12 12/20/2009 12 20 2009 8 644 524031 4819179 122 39
4:00:49 1/8/2010 1 8 2010 4 633 521130 4819169 180 40
16:01:14 3/4/2010 3 4 2010 16 647 526378 4819188 69 40
20:00:50 11/21/2013 11 21 2013 20 907 525698 4819185 70 40
18:00:53 2/14/2013 2 14 2013 18 679 522766 4819175 173 40
14:00:23 12/30/2012 12 30 2012 14 665 522814 4819175 174 40
14:00:30 1/20/2013 1 20 2013 14 671 523588 4819178 175 40
10:00:52 1/20/2013 1 20 2013 10 671 523506 4819177 175 40
6:00:47 3/18/2010 3 18 2010 6 641 521224 4819170 179 40
2:00:47 12/17/2008 12 17 2008 2 634 525388 4819184 71 40
22:00:47 3/20/2011 3 20 2011 22 666 522704 4819175 173 40
8:00:53 4/23/2009 4 23 2009 8 644 525830 4819186 70 40
8:00:23 3/25/2008 3 25 2008 8 632 523791 4819179 176 40
8:00:54 2/28/2010 2 28 2010 8 639 525431 4819185 71 40
18:02:46 11/28/2010 11 28 2010 18 801 521589 4819171 179 40
12:00:51 3/21/2014 3 21 2014 12 679 522134 4819173 177 40
14:00:41 1/31/2011 1 31 2011 14 638 522632 4819175 173 40
16:01:11 3/22/2008 3 22 2008 16 637 523525 4819178 175 40
16:00:44 2/8/2013 2 8 2013 16 680 523310 4819177 175 40
14:00:06 3/22/2008 3 22 2008 14 636 523563 4819178 175 40
4:00:50 3/20/2009 3 20 2009 4 634 522802 4819176 173 40
18:00:24 4/12/2012 4 12 2012 18 658 525718 4819186 70 40
2:00:50 3/25/2014 3 25 2014 2 913 526560 4819189 68 40
14:00:42 3/11/2009 3 11 2009 14 638 522769 4819176 173 40
18:00:53 12/21/2010 12 21 2010 18 638 521442 4819171 179 40
10:00:44 12/26/2012 12 26 2012 10 670 521812 4819173 178 40
2:00:53 3/19/2011 3 19 2011 2 650 522495 4819175 173 40
12:00:17 2/5/2013 2 5 2013 12 663 525434 4819185 71 40
18:00:47 12/30/2012 12 30 2012 18 665 522812 4819176 174 40
12:00:23 4/1/2011 4 1 2011 12 801 521807 4819173 178 40
10:00:26 4/8/2009 4 8 2009 10 633 521971 4819173 178 40
18:00:53 4/6/2013 4 6 2013 18 671 523899 4819180 176 40
14:00:26 3/19/2008 3 19 2008 14 636 522824 4819176 174 40
8:00:41 11/30/2011 11 30 2011 8 663 522991 4819177 174 40
18:00:42 4/21/2011 4 21 2011 18 666 526292 4819189 69 40
16:00:53 4/1/2010 4 1 2010 16 646 524204 4819181 122 39
10:00:53 1/15/2013 1 15 2013 10 663 523300 4819178 175 40
2:00:26 3/24/2008 3 24 2008 2 636 523626 4819180 176 40
4:00:42 3/19/2011 3 19 2011 4 650 522476 4819176 173 40
8:00:54 3/24/2009 3 24 2009 8 639 522857 4819177 174 40
10:00:53 1/13/2009 1 13 2009 10 635 523632 4819180 176 40
18:00:27 1/4/2010 1 4 2010 18 633 522654 4819176 173 40
8:00:27 3/7/2009 3 7 2009 8 637 525397 4819186 71 40
4:00:55 3/18/2010 3 18 2010 4 641 521226 4819172 179 40
16:00:24 1/15/2009 1 15 2009 16 632 523573 4819180 175 40
16:00:55 4/8/2009 4 8 2009 16 633 521731 4819173 178 40
2:00:27 4/4/2008 4 4 2008 2 635 523022 4819178 174 40
14:00:46 12/4/2010 12 4 2010 14 647 521215 4819172 179 40
22:00:53 3/23/2014 3 23 2014 22 908 522647 4819177 173 40
2:00:58 4/12/2012 4 12 2012 2 677 521438 4819173 179 40



12:00:54 3/17/2008 3 17 2008 12 633 524343 4819183 122 39
14:00:59 2/24/2014 2 24 2014 14 907 525396 4819187 71 40
6:00:54 1/29/2010 1 29 2010 6 643 522688 4819177 173 40
22:00:23 1/17/2013 1 17 2013 22 677 521352 4819173 179 40
2:00:50 4/25/2011 4 25 2011 2 666 525061 4819186 72 40
12:00:43 3/4/2010 3 4 2010 12 641 521810 4819174 178 40
22:00:55 1/7/2010 1 7 2010 22 640 521139 4819172 180 40
14:00:47 12/22/2009 12 22 2009 14 646 523955 4819182 176 40
0:00:47 4/25/2011 4 25 2011 0 666 525059 4819186 72 40
2:00:41 1/8/2010 1 8 2010 2 633 521131 4819172 180 40
14:00:09 1/14/2014 1 14 2014 14 909 523634 4819181 176 40
18:01:17 4/8/2012 4 8 2012 18 679 524949 4819186 72 40
10:01:00 3/13/2014 3 13 2014 10 679 521798 4819175 178 40
14:00:47 3/4/2010 3 4 2010 14 641 521807 4819175 178 40
8:00:54 2/12/2012 2 12 2012 8 665 525988 4819190 70 40
18:00:42 1/22/2014 1 22 2014 18 917 523171 4819179 174 40
0:00:54 1/8/2010 1 8 2010 0 633 521144 4819173 180 40
18:00:53 1/14/2014 1 14 2014 18 916 522819 4819179 174 40
8:00:53 2/27/2010 2 27 2010 8 643 525204 4819187 72 40
22:00:56 2/19/2011 2 19 2011 22 639 522594 4819178 173 40
14:00:44 1/18/2014 1 18 2014 14 907 523399 4819181 175 40
18:00:56 2/25/2014 2 25 2014 18 918 525552 4819189 71 40
18:00:58 3/9/2010 3 9 2010 18 642 526350 4819192 69 40
16:00:24 3/19/2011 3 19 2011 16 666 523049 4819180 174 40
8:00:53 1/15/2014 1 15 2014 8 916 522815 4819179 174 40
16:00:41 4/18/2009 4 18 2009 16 640 526978 4819194 66 40
0:00:55 12/13/2010 12 13 2010 0 638 521349 4819174 179 40
6:00:15 11/17/2010 11 17 2010 6 642 523491 4819181 175 40
2:00:47 12/22/2010 12 22 2010 2 638 521395 4819174 179 40
12:00:31 4/20/2008 4 20 2008 12 633 524988 4819187 72 40
20:00:54 1/2/2014 1 2 2014 20 908 523000 4819180 174 40
20:00:25 1/15/2013 1 15 2013 20 671 522662 4819179 173 40
14:00:43 1/15/2013 1 15 2013 14 663 523306 4819181 175 40
4:00:53 1/15/2014 1 15 2014 4 916 522756 4819180 173 40
10:00:57 12/23/2010 12 23 2010 10 638 523206 4819181 174 40
0:01:01 3/20/2010 3 20 2010 0 655 523862 4819184 176 40
16:00:53 2/4/2011 2 4 2011 16 655 522221 4819178 177 40
18:00:55 12/22/2009 12 22 2009 18 646 523956 4819184 176 40
16:00:53 12/22/2012 12 22 2012 16 670 521874 4819177 178 40
4:00:53 1/29/2010 1 29 2010 4 643 522687 4819180 173 40
0:00:53 3/24/2014 3 24 2014 0 908 522656 4819180 173 40
16:00:14 3/29/2012 3 29 2012 16 663 525154 4819189 72 40
16:00:52 3/23/2008 3 23 2008 16 634 522919 4819181 174 40
18:00:47 1/12/2011 1 12 2011 18 657 522016 4819178 177 40
2:00:20 4/7/2009 4 7 2009 2 640 525327 4819190 71 40
2:00:43 4/3/2012 4 3 2012 2 672 524905 4819188 72 40
14:00:49 4/21/2011 4 21 2011 14 655 522138 4819178 177 40
10:00:41 3/3/2010 3 3 2010 10 643 525465 4819190 71 40
18:00:43 4/14/2011 4 14 2011 18 655 525115 4819189 72 40
6:00:42 5/1/2011 5 1 2011 6 655 521815 4819178 178 40
2:00:48 3/19/2011 3 19 2011 2 662 522800 4819181 173 40
14:00:53 3/5/2014 3 5 2014 14 916 523587 4819184 175 40
18:00:48 4/3/2011 4 3 2011 18 666 525326 4819190 71 40
10:00:54 12/25/2011 12 25 2011 10 650 525822 4819192 70 40



18:00:53 4/17/2011 4 17 2011 18 667 521641 4819178 178 40
4:00:42 1/2/2013 1 2 2013 4 677 521576 4819177 179 40
22:00:54 3/18/2011 3 18 2011 22 666 522718 4819181 173 40
14:00:54 2/21/2014 2 21 2014 14 918 523846 4819185 176 40
14:00:54 3/30/2011 3 30 2011 14 661 523456 4819184 175 40
18:00:41 2/21/2013 2 21 2013 18 666 523337 4819183 175 40
4:00:13 12/13/2010 12 13 2010 4 638 521393 4819177 179 40
4:00:42 3/19/2011 3 19 2011 4 662 522795 4819182 173 40
4:00:32 4/2/2011 4 2 2011 4 801 522080 4819179 177 40
14:00:42 4/21/2011 4 21 2011 14 665 524016 4819186 122 39
18:00:56 3/16/2011 3 16 2011 18 650 524630 4819188 73 40
12:00:43 12/4/2010 12 4 2010 12 647 521217 4819177 179 40
22:00:48 12/21/2010 12 21 2010 22 638 521439 4819177 179 40
18:00:31 3/18/2010 3 18 2010 18 640 521722 4819178 178 40
2:00:41 1/29/2010 1 29 2010 2 643 522688 4819182 173 40
18:00:42 1/7/2010 1 7 2010 18 640 521130 4819177 180 40
10:01:53 3/19/2008 3 19 2008 10 636 523808 4819186 176 40
12:00:54 4/5/2013 4 5 2013 12 671 524476 4819188 73 40
8:00:56 2/20/2013 2 20 2013 8 666 522842 4819182 174 40
4:00:54 12/17/2008 12 17 2008 4 634 525382 4819191 71 40
4:01:41 1/29/2010 1 29 2010 4 638 521348 4819178 179 40
8:00:28 3/13/2014 3 13 2014 8 909 522010 4819180 177 40
12:00:53 4/2/2008 4 2 2008 12 631 522532 4819182 173 40
20:00:56 1/17/2013 1 17 2013 20 677 521352 4819178 179 40
4:00:46 12/18/2008 12 18 2008 4 632 523892 4819186 176 40
6:00:47 4/2/2011 4 2 2011 6 801 522109 4819180 177 40
0:00:42 3/12/2014 3 12 2014 0 908 525539 4819193 71 40
22:01:04 12/18/2012 12 18 2012 22 670 523994 4819187 176 40
6:00:24 1/8/2010 1 8 2010 6 633 521119 4819177 180 40
10:00:12 3/31/2012 3 31 2012 10 673 524842 4819190 72 40
10:00:32 3/3/2010 3 3 2010 10 639 525323 4819192 71 40
10:00:23 4/20/2008 4 20 2008 10 633 524987 4819191 72 40
18:00:47 4/14/2011 4 14 2011 18 666 525737 4819194 70 40
6:00:54 1/15/2014 1 15 2014 6 916 522762 4819183 173 40
8:00:47 2/28/2010 2 28 2010 8 638 525193 4819192 72 40
16:00:47 3/29/2012 3 29 2012 16 680 525256 4819192 71 40
4:00:56 12/3/2013 12 3 2013 4 907 526125 4819196 69 40
6:00:49 12/11/2013 12 11 2013 6 911 523800 4819187 176 40
16:00:32 2/2/2014 2 2 2014 16 907 521517 4819180 179 40
18:00:43 4/16/2011 4 16 2011 18 661 521642 4819180 178 40
18:00:53 2/2/2014 2 2 2014 18 909 522411 4819183 173 40
6:01:40 11/26/2011 11 26 2011 6 665 523248 4819185 175 40
12:00:26 4/25/2013 4 25 2013 12 671 521902 4819181 178 40
16:01:00 4/9/2010 4 9 2010 16 640 525465 4819194 71 40
14:00:36 3/30/2008 3 30 2008 14 636 522468 4819183 173 40
4:00:42 12/7/2010 12 7 2010 4 639 525497 4819194 71 40
0:00:53 12/12/2012 12 12 2012 0 677 525316 4819193 71 40
12:00:54 4/29/2011 4 29 2011 12 667 525120 4819192 72 40
6:00:53 4/4/2012 4 4 2012 6 672 525919 4819196 70 40
18:00:53 12/22/2012 12 22 2012 18 665 522811 4819184 174 40
6:00:50 3/7/2009 3 7 2009 6 637 525393 4819194 71 40
18:00:43 4/11/2009 4 11 2009 18 633 524974 4819192 72 40
2:00:42 11/25/2013 11 25 2013 2 909 522207 4819183 177 40
8:01:29 3/6/2013 3 6 2013 8 663 522371 4819183 177 40



14:00:25 4/8/2009 4 8 2009 14 643 524081 4819189 122 39
2:00:44 12/18/2013 12 18 2013 2 907 525791 4819196 70 40
14:00:42 4/23/2008 4 23 2008 14 633 522130 4819183 177 40
16:01:03 3/19/2011 3 19 2011 16 654 523161 4819186 174 40
6:00:53 1/29/2010 1 29 2010 6 638 521345 4819180 179 40
16:01:17 4/16/2009 4 16 2009 16 641 524490 4819191 73 40
6:01:20 2/21/2014 2 21 2014 6 908 523400 4819188 175 40
4:00:21 4/25/2011 4 25 2011 4 666 525080 4819194 72 40
22:00:55 1/29/2010 1 29 2010 22 633 522657 4819185 173 40
8:00:57 12/23/2009 12 23 2009 8 640 525148 4819194 72 40
20:00:46 4/1/2013 4 1 2013 20 677 525098 4819194 72 40
18:00:41 4/7/2009 4 7 2009 18 645 526329 4819199 69 40
12:00:48 4/23/2008 4 23 2008 12 633 522127 4819184 177 40
14:00:40 4/11/2009 4 11 2009 14 642 526239 4819198 69 40
22:00:48 3/18/2011 3 18 2011 22 650 522486 4819185 173 40
22:00:47 3/18/2011 3 18 2011 22 662 522809 4819186 174 40
16:00:49 4/9/2012 4 9 2012 16 675 523182 4819187 174 40
22:00:13 3/23/2013 3 23 2013 22 663 525184 4819195 72 40
22:00:48 11/30/2010 11 30 2010 22 654 524734 4819193 73 40
18:00:54 4/12/2011 4 12 2011 18 654 521216 4819181 179 40
22:00:55 1/2/2014 1 2 2014 22 671 521160 4819181 180 40
14:00:54 3/19/2011 3 19 2011 14 660 522974 4819187 174 40
14:00:53 2/1/2013 2 1 2013 14 663 523599 4819189 175 40
0:00:43 3/19/2011 3 19 2011 0 662 522808 4819187 174 40
22:00:53 1/12/2011 1 12 2011 22 657 522020 4819184 177 40
10:00:14 4/11/2012 4 11 2012 10 672 522210 4819185 177 40
10:01:17 4/9/2014 4 9 2014 10 909 526461 4819200 68 40
8:00:41 12/22/2009 12 22 2009 8 638 521685 4819183 178 40
8:00:43 12/14/2010 12 14 2010 8 642 524129 4819192 122 39
0:00:47 3/19/2011 3 19 2011 0 650 522484 4819186 173 40
16:00:47 4/14/2011 4 14 2011 16 665 525460 4819197 71 40
12:00:55 4/29/2011 4 29 2011 12 654 521660 4819183 178 40
14:00:49 3/26/2012 3 26 2012 14 675 522607 4819186 173 40
18:00:41 4/14/2011 4 14 2011 18 658 525231 4819196 71 40
8:00:42 3/15/2014 3 15 2014 8 917 525435 4819197 71 40
16:00:53 4/19/2010 4 19 2010 16 651 523555 4819190 175 40
10:00:08 3/8/2009 3 8 2009 10 637 525727 4819198 70 40
20:00:47 1/2/2014 1 2 2014 20 671 521162 4819182 180 40
18:00:42 12/26/2009 12 26 2009 18 644 525649 4819198 70 40
16:00:35 4/8/2012 4 8 2012 16 677 523624 4819191 176 40
14:00:53 4/10/2008 4 10 2008 14 637 523909 4819192 176 40
8:00:21 3/25/2008 3 25 2008 8 635 523785 4819191 176 40
18:00:24 4/17/2012 4 17 2012 18 666 524034 4819192 122 39
10:01:23 3/11/2010 3 11 2010 10 638 526259 4819201 69 40
0:00:54 1/8/2014 1 8 2014 0 908 522700 4819188 173 40
4:00:41 3/26/2013 3 26 2013 4 658 525888 4819199 70 40
18:00:54 3/20/2009 3 20 2009 18 646 521942 4819185 178 40
22:00:47 4/3/2008 4 3 2008 22 635 523035 4819189 174 40
12:01:47 2/4/2013 2 4 2013 12 675 525018 4819196 72 40
16:01:23 2/27/2014 2 27 2014 16 909 522793 4819188 173 40
18:00:42 3/28/2009 3 28 2009 18 645 523850 4819192 176 40
12:00:42 3/8/2009 3 8 2009 12 637 525714 4819199 70 40
16:00:53 3/19/2011 3 19 2011 16 669 523271 4819190 175 40
22:00:54 3/20/2009 3 20 2009 22 640 524309 4819194 122 39



18:00:47 2/19/2014 2 19 2014 18 908 522982 4819189 174 40
18:00:53 1/7/2010 1 7 2010 18 643 521003 4819183 180 40
16:00:55 3/19/2011 3 19 2011 16 663 523040 4819190 174 40
12:00:42 2/24/2009 2 24 2009 12 637 525433 4819198 71 40
8:00:56 4/15/2012 4 15 2012 8 671 522199 4819187 177 40
12:00:56 3/1/2010 3 1 2010 12 641 522052 4819187 177 40
6:00:48 3/26/2013 3 26 2013 6 658 525884 4819200 70 40
12:01:05 2/4/2011 2 4 2011 12 642 525244 4819198 71 40
0:00:45 2/3/2011 2 3 2011 0 646 522707 4819189 173 40
8:00:54 11/25/2010 11 25 2010 8 643 524312 4819195 122 39
18:00:44 3/20/2009 3 20 2009 18 648 523777 4819193 176 40
18:00:41 12/10/2008 12 10 2008 18 633 526308 4819202 69 40
8:00:42 3/14/2009 3 14 2009 8 644 524935 4819197 72 40
16:00:53 2/18/2013 2 18 2013 16 663 523708 4819193 176 40
16:00:45 4/5/2013 4 5 2013 16 671 524478 4819196 73 40
6:01:11 12/14/2010 12 14 2010 6 642 524189 4819195 122 39
0:00:47 4/25/2011 4 25 2011 0 654 525443 4819200 71 40
14:00:27 1/16/2014 1 16 2014 14 907 523545 4819193 175 40
18:00:47 3/24/2010 3 24 2010 18 644 522418 4819189 173 40
0:00:55 1/5/2009 1 5 2009 0 632 521224 4819185 179 40
12:01:11 2/25/2013 2 25 2013 12 663 525914 4819202 70 40
22:00:42 1/7/2014 1 7 2014 22 908 522699 4819190 173 40
10:01:17 1/5/2014 1 5 2014 10 908 523400 4819193 175 40
16:01:15 1/3/2009 1 3 2009 16 632 523629 4819193 176 40
18:01:24 4/7/2012 4 7 2012 18 670 525907 4819202 70 40
6:00:54 12/14/2011 12 14 2011 6 650 525225 4819199 71 40
14:00:50 3/31/2009 3 31 2009 14 635 523539 4819193 175 40
18:00:49 3/31/2012 3 31 2012 18 678 525559 4819201 71 40
18:01:11 1/31/2014 1 31 2014 18 917 522389 4819190 177 40
18:00:54 3/18/2011 3 18 2011 18 666 522732 4819191 173 40
16:00:43 1/15/2014 1 15 2014 16 908 522616 4819190 173 40
0:01:11 12/24/2010 12 24 2010 0 639 525942 4819202 70 40
20:00:41 3/13/2014 3 13 2014 20 908 525164 4819199 72 40
22:00:46 12/18/2008 12 18 2008 22 637 522710 4819191 173 40
22:00:15 3/19/2009 3 19 2009 22 634 522834 4819191 174 40
8:00:36 3/4/2012 3 4 2012 8 666 523758 4819194 176 40
14:00:51 3/26/2012 3 26 2012 14 663 522659 4819191 173 40
20:00:21 3/13/2014 3 13 2014 20 916 525003 4819199 72 40
16:00:49 3/30/2008 3 30 2008 16 632 522606 4819191 173 40
14:00:54 4/2/2010 4 2 2010 14 655 525287 4819200 71 40
12:00:48 2/12/2011 2 12 2011 12 639 525762 4819202 70 40
6:00:21 1/11/2010 1 11 2010 6 641 520915 4819185 180 40
12:01:11 4/29/2011 4 29 2011 12 664 525205 4819200 72 40
20:00:54 4/26/2011 4 26 2011 20 666 526519 4819205 68 40
8:00:59 12/18/2010 12 18 2010 8 638 521551 4819187 179 40
18:00:46 12/14/2012 12 14 2012 18 675 526469 4819205 68 40
16:00:54 4/7/2009 4 7 2009 16 646 521960 4819189 178 40
18:00:23 3/16/2010 3 16 2010 18 640 521734 4819188 178 40
0:00:50 3/20/2009 3 20 2009 0 634 522833 4819192 174 40
14:00:11 1/13/2014 1 13 2014 14 679 522815 4819192 174 40
2:00:54 12/19/2009 12 19 2009 2 644 525778 4819203 70 40
12:00:47 1/16/2013 1 16 2013 12 663 523399 4819194 175 40
4:00:39 4/4/2012 4 4 2012 4 675 525450 4819201 71 40
14:00:55 4/3/2011 4 3 2011 14 641 522047 4819190 177 40



2:00:53 4/10/2012 4 10 2012 2 666 524724 4819199 73 40
14:01:24 4/2/2012 4 2 2012 14 665 522251 4819190 177 40
18:00:52 3/18/2010 3 18 2010 18 801 521754 4819189 178 40
8:00:42 2/17/2012 2 17 2012 8 663 525336 4819201 71 40
18:00:48 2/25/2013 2 25 2013 18 665 522604 4819192 173 40
10:00:42 2/1/2011 2 1 2011 10 639 524312 4819198 122 39
18:00:48 4/8/2009 4 8 2009 18 633 521718 4819189 178 40
6:00:48 1/23/2014 1 23 2014 6 908 522695 4819192 173 40
8:00:57 2/4/2011 2 4 2011 8 642 524019 4819197 122 39
16:00:43 3/26/2012 3 26 2012 16 678 522959 4819193 174 40
20:00:47 3/16/2012 3 16 2012 20 666 521682 4819189 178 40
12:00:41 1/2/2013 1 2 2013 12 680 522696 4819192 173 40
12:00:20 4/2/2010 4 2 2010 12 652 524905 4819200 72 40
18:00:48 3/19/2013 3 19 2013 18 663 522200 4819191 177 40
16:00:50 3/18/2010 3 18 2010 16 646 521900 4819190 178 40
2:00:49 3/19/2011 3 19 2011 2 666 522717 4819193 173 40
8:00:55 12/29/2012 12 29 2012 8 675 524724 4819200 73 40
6:00:53 2/17/2012 2 17 2012 6 663 525330 4819202 71 40
8:00:19 1/23/2014 1 23 2014 8 908 522701 4819193 173 40
16:00:53 2/26/2010 2 26 2010 16 638 525130 4819202 72 40
0:00:47 3/19/2011 3 19 2011 0 666 522741 4819193 173 40
18:00:41 4/26/2008 4 26 2008 18 633 521146 4819188 180 40
2:00:25 1/23/2014 1 23 2014 2 908 522694 4819193 173 40
22:00:50 3/7/2011 3 7 2011 22 650 522644 4819193 173 40
10:00:54 2/9/2010 2 9 2010 10 643 523325 4819196 175 40
18:00:53 3/16/2010 3 16 2010 18 653 521987 4819191 178 40
10:00:53 2/1/2014 2 1 2014 10 916 523529 4819197 175 40
12:00:48 3/23/2010 3 23 2010 12 640 521722 4819191 178 40
16:00:53 12/22/2009 12 22 2009 16 646 523957 4819198 176 40
10:00:55 4/11/2012 4 11 2012 10 665 522197 4819192 177 40
14:00:54 3/31/2012 3 31 2012 14 671 522071 4819192 177 40
14:00:21 3/31/2012 3 31 2012 14 665 522128 4819192 177 40
4:00:42 4/2/2011 4 2 2011 4 667 521977 4819192 178 40
18:01:54 12/6/2010 12 6 2010 18 638 522998 4819195 174 40
18:00:55 3/13/2009 3 13 2009 18 634 521436 4819190 179 40
4:00:41 3/24/2013 3 24 2013 4 658 524949 4819202 72 40
18:00:53 2/2/2011 2 2 2011 18 646 522707 4819194 173 40
18:00:25 5/4/2010 5 4 2010 18 652 523928 4819199 176 40
16:00:54 3/17/2014 3 17 2014 16 916 523547 4819197 175 40
8:00:56 2/5/2011 2 5 2011 8 639 525253 4819204 71 40
4:00:49 1/6/2014 1 6 2014 4 909 523705 4819198 176 40
16:00:32 4/6/2011 4 6 2011 16 668 526402 4819208 69 40
14:00:50 4/8/2012 4 8 2012 14 677 523593 4819198 175 40
16:00:48 4/6/2011 4 6 2011 16 801 525868 4819206 70 40
12:01:04 12/9/2013 12 9 2013 12 917 526829 4819210 66 40
6:01:12 3/13/2009 3 13 2009 6 645 526069 4819207 69 40
4:00:48 3/21/2011 3 21 2011 4 666 522622 4819195 173 40
18:00:53 2/19/2011 2 19 2011 18 639 522721 4819196 173 40
8:00:41 3/6/2013 3 6 2013 8 677 522333 4819194 177 40
12:00:23 3/28/2010 3 28 2010 12 656 523817 4819200 176 40
14:01:07 4/5/2013 4 5 2013 14 671 524478 4819202 73 40
18:02:48 3/28/2010 3 28 2010 18 746 526358 4819209 69 40
14:00:27 3/3/2010 3 3 2010 14 640 525082 4819204 72 40
14:00:26 2/11/2013 2 11 2013 14 665 521966 4819193 178 40



14:00:47 4/18/2011 4 18 2011 14 655 523712 4819199 176 40
6:00:53 4/4/2008 4 4 2008 6 635 523031 4819197 174 40
8:00:41 3/21/2014 3 21 2014 8 909 521656 4819192 178 40
18:01:06 3/22/2009 3 22 2009 18 638 524483 4819202 73 40
2:00:41 3/24/2013 3 24 2013 2 671 525476 4819206 71 40
18:00:09 3/23/2012 3 23 2012 18 679 524443 4819202 73 40
4:00:56 2/19/2011 2 19 2011 4 646 523477 4819199 175 40
16:00:42 3/24/2009 3 24 2009 16 637 524108 4819201 122 39
4:00:23 12/4/2011 12 4 2011 4 801 525251 4819206 71 40
20:00:53 1/13/2012 1 13 2012 20 665 525246 4819206 71 40
16:00:53 4/9/2009 4 9 2009 16 644 523639 4819200 176 40
18:00:42 4/14/2011 4 14 2011 18 668 525951 4819208 70 40
18:00:53 4/7/2010 4 7 2010 18 639 525459 4819207 71 40
22:00:42 2/2/2011 2 2 2011 22 646 522702 4819197 173 40
12:00:49 3/3/2010 3 3 2010 12 640 525081 4819205 72 40
4:02:43 4/23/2011 4 23 2011 4 655 521293 4819192 179 40
14:00:12 2/24/2009 2 24 2009 14 637 525435 4819207 71 40
8:00:54 3/4/2012 3 4 2012 8 663 523760 4819201 176 40
16:00:55 4/2/2012 4 2 2012 16 665 522249 4819196 177 40
4:00:42 4/7/2010 4 7 2010 4 655 525347 4819207 71 40
22:00:47 4/5/2009 4 5 2009 22 645 525965 4819209 70 40
14:00:23 4/9/2012 4 9 2012 14 675 523187 4819199 174 40
18:00:54 3/22/2011 3 22 2011 18 654 523329 4819200 175 40
14:00:48 4/15/2009 4 15 2009 14 637 522967 4819198 174 40
12:00:28 3/21/2010 3 21 2010 12 646 521744 4819194 178 40
18:00:55 4/1/2009 4 1 2009 18 644 522649 4819198 173 40
8:00:53 1/6/2014 1 6 2014 8 909 524996 4819206 72 40
0:00:37 12/17/2008 12 17 2008 0 634 525376 4819207 71 40
18:00:42 3/22/2011 3 22 2011 18 655 523314 4819200 175 40
4:00:35 1/23/2014 1 23 2014 4 908 522693 4819198 173 40
18:00:20 3/28/2014 3 28 2014 18 907 525140 4819207 72 40
18:00:47 3/17/2014 3 17 2014 18 916 523548 4819201 175 40
18:00:53 3/18/2010 3 18 2010 18 651 524198 4819204 122 39
18:01:54 3/17/2011 3 17 2011 18 661 522362 4819197 177 40
16:00:48 3/18/2013 3 18 2013 16 679 522821 4819199 174 40
20:00:53 1/20/2013 1 20 2013 20 677 521351 4819194 179 40
22:00:47 3/20/2009 3 20 2009 22 637 524060 4819203 122 39
22:00:48 4/11/2013 4 11 2013 22 677 521295 4819194 179 40
18:00:48 3/18/2010 3 18 2010 18 643 521594 4819195 179 40
6:00:24 4/14/2012 4 14 2012 6 677 524588 4819206 73 40
12:00:43 4/21/2012 4 21 2012 12 672 523233 4819201 175 40
6:00:23 3/24/2013 3 24 2013 6 658 525010 4819207 72 40
20:00:48 2/22/2014 2 22 2014 20 908 522748 4819199 173 40
12:00:34 2/1/2014 2 1 2014 12 916 523531 4819202 175 40
0:00:54 3/14/2014 3 14 2014 0 916 524999 4819207 72 40
8:00:54 12/18/2008 12 18 2008 8 634 524866 4819207 72 40
14:01:18 2/18/2013 2 18 2013 14 679 525299 4819209 71 40
10:00:23 12/16/2013 12 16 2013 10 909 524040 4819204 122 39
10:00:41 4/18/2011 4 18 2011 10 658 524627 4819206 73 40
22:00:47 3/2/2013 3 2 2013 22 671 522800 4819200 173 40
22:00:27 3/24/2011 3 24 2011 22 666 525546 4819210 71 40
8:00:42 1/11/2010 1 11 2010 8 638 521349 4819195 179 40
16:00:27 2/25/2013 2 25 2013 16 663 525249 4819209 71 40
22:00:54 12/11/2012 12 11 2012 22 677 525259 4819209 71 40



20:00:41 4/24/2013 4 24 2013 20 671 521682 4819197 178 40
10:00:44 1/13/2009 1 13 2009 10 633 523633 4819203 176 40
16:00:53 3/10/2013 3 10 2013 16 663 524106 4819205 122 39
16:00:44 4/7/2009 4 7 2009 16 644 525294 4819209 71 40
10:00:53 4/20/2013 4 20 2013 10 671 524097 4819205 122 39
10:00:55 1/2/2013 1 2 2013 10 680 522704 4819200 173 40
16:00:56 3/18/2010 3 18 2010 16 643 521597 4819197 178 40
8:00:42 3/22/2011 3 22 2011 8 666 524005 4819205 176 40
14:01:12 4/2/2010 4 2 2010 14 746 525383 4819210 71 40
16:00:38 3/29/2012 3 29 2012 16 670 525305 4819210 71 40
18:00:54 4/18/2008 4 18 2008 18 636 525848 4819212 70 40
22:00:43 3/20/2009 3 20 2009 22 634 521636 4819197 178 40
8:00:54 3/21/2008 3 21 2008 8 635 523000 4819202 174 40
18:00:42 1/19/2014 1 19 2014 18 907 522426 4819200 173 40
18:00:50 3/18/2009 3 18 2009 18 645 524024 4819206 122 39
6:00:42 3/21/2009 3 21 2009 6 634 521922 4819199 178 40
18:00:43 3/19/2009 3 19 2009 18 647 522439 4819200 173 40
14:00:47 3/30/2008 3 30 2008 14 632 522527 4819201 173 40
2:00:56 12/4/2011 12 4 2011 2 801 525261 4819210 71 40
18:00:23 11/29/2010 11 29 2010 18 655 522011 4819199 177 40
18:00:53 3/22/2009 3 22 2009 18 644 525211 4819210 71 40
0:00:47 1/5/2010 1 5 2010 0 633 522556 4819201 173 40
16:00:54 3/26/2010 3 26 2010 16 654 525712 4819212 70 40
4:00:50 12/17/2008 12 17 2008 4 637 525563 4819212 71 40
2:00:24 4/6/2009 4 6 2009 2 645 525964 4819213 70 40
16:00:47 1/14/2013 1 14 2013 16 679 522169 4819200 177 40
0:00:50 12/23/2012 12 23 2012 0 675 524658 4819209 73 40
22:00:47 3/13/2014 3 13 2014 22 916 525001 4819210 72 40
14:00:06 3/20/2010 3 20 2010 14 801 521663 4819199 178 40
16:00:53 4/3/2011 4 3 2011 16 641 522036 4819200 177 40
22:00:54 1/26/2013 1 26 2013 22 663 521886 4819199 178 40
10:00:55 2/4/2011 2 4 2011 10 654 525239 4819211 71 40
8:01:00 12/17/2013 12 17 2013 8 907 526590 4819217 68 40
20:00:45 4/14/2014 4 14 2014 20 916 526855 4819218 66 40
14:00:53 12/31/2010 12 31 2010 14 801 522306 4819201 177 40
8:00:15 4/19/2008 4 19 2008 8 631 524114 4819207 122 39
16:00:55 3/19/2010 3 19 2010 16 643 521665 4819199 178 40
16:00:42 3/21/2011 3 21 2011 16 660 525465 4819213 71 40
2:00:53 3/5/2013 3 5 2013 2 671 523233 4819204 175 40
2:00:45 3/8/2012 3 8 2012 2 663 522544 4819202 173 40
2:01:11 3/9/2010 3 9 2010 2 642 526154 4819216 69 40
10:00:50 1/1/2011 1 1 2011 10 638 522843 4819204 174 40
2:00:58 3/1/2010 3 1 2010 2 642 526126 4819216 69 40
2:00:54 4/6/2009 4 6 2009 2 637 525821 4819215 70 40
14:00:24 4/2/2008 4 2 2008 14 631 522543 4819203 173 40
18:00:42 3/23/2009 3 23 2009 18 645 524913 4819211 72 40
10:00:50 4/21/2012 4 21 2012 10 665 522014 4819201 177 40
14:00:42 12/30/2008 12 30 2008 14 632 523618 4819207 176 40
22:00:41 1/4/2009 1 4 2009 22 635 521468 4819199 179 40
14:00:26 1/13/2009 1 13 2009 14 633 523564 4819207 175 40
22:00:50 11/27/2010 11 27 2010 22 647 525325 4819213 71 40
18:00:48 2/2/2011 2 2 2011 18 646 522591 4819203 173 40
22:00:48 2/22/2014 2 22 2014 22 908 522752 4819204 173 40
12:00:53 4/15/2010 4 15 2010 12 646 521625 4819200 178 40



0:00:47 2/23/2014 2 23 2014 0 908 522750 4819204 173 40
20:00:55 11/21/2013 11 21 2013 20 914 525663 4819215 70 40
18:00:43 5/3/2010 5 3 2010 18 652 523966 4819209 176 40
16:00:59 3/24/2009 3 24 2009 16 640 524968 4819213 72 40
18:00:23 2/2/2011 2 2 2011 18 650 521489 4819201 179 40
14:00:53 4/21/2012 4 21 2012 14 674 523049 4819206 174 40
12:00:53 3/14/2010 3 14 2010 12 641 521920 4819202 178 40
10:00:54 2/12/2013 2 12 2013 10 675 524268 4819210 122 39
8:00:42 12/28/2013 12 28 2013 8 917 521935 4819202 178 40
6:03:02 12/21/2008 12 21 2008 6 635 525664 4819216 70 40
18:00:47 4/9/2008 4 9 2008 18 637 523059 4819206 174 40
18:00:41 12/18/2008 12 18 2008 18 637 522706 4819205 173 40
2:00:50 3/25/2011 3 25 2011 2 663 523048 4819206 174 40
14:00:53 3/19/2011 3 19 2011 14 655 522949 4819206 174 40
4:00:47 3/8/2012 3 8 2012 4 666 522709 4819205 173 40
20:00:33 4/2/2012 4 2 2012 20 658 521839 4819202 178 40
18:00:56 3/18/2010 3 18 2010 18 639 521794 4819202 178 40
16:00:56 1/18/2014 1 18 2014 16 909 523385 4819208 175 40
8:00:21 3/22/2011 3 22 2011 8 658 524016 4819210 122 39
18:00:26 1/27/2010 1 27 2010 18 638 521436 4819201 179 40
16:00:52 3/26/2012 3 26 2012 16 666 523312 4819208 175 40
12:00:53 4/8/2009 4 8 2009 12 633 521965 4819203 178 40
20:00:53 1/19/2013 1 19 2013 20 663 523032 4819207 174 40
16:00:26 4/20/2014 4 20 2014 16 916 522208 4819204 177 40
12:00:53 4/26/2011 4 26 2011 12 662 524198 4819211 122 39
10:01:17 1/2/2013 1 2 2013 10 677 521654 4819202 178 40
12:00:54 1/13/2009 1 13 2009 12 633 523633 4819209 176 40
10:00:44 2/12/2013 2 12 2013 10 663 524159 4819211 122 39
12:00:42 2/27/2010 2 27 2010 12 646 525633 4819216 70 40
6:00:42 4/4/2012 4 4 2012 6 679 525822 4819218 70 40
18:00:49 12/10/2011 12 10 2011 18 650 527133 4819223 66 40
14:00:41 2/25/2013 2 25 2013 14 666 526063 4819219 69 40
10:00:57 12/16/2013 12 16 2013 10 916 524048 4819211 122 39
16:00:53 4/2/2008 4 2 2008 16 634 522692 4819207 173 40
10:01:12 12/23/2009 12 23 2009 10 644 523093 4819208 174 40
14:00:47 4/15/2009 4 15 2009 14 639 522633 4819207 173 40
18:01:04 3/18/2010 3 18 2010 18 647 521585 4819203 179 40
0:00:53 3/3/2013 3 3 2013 0 671 522798 4819207 173 40
16:00:48 3/30/2012 3 30 2012 16 663 525321 4819216 71 40
10:00:54 5/8/2011 5 8 2011 10 666 524543 4819214 73 40
16:00:54 3/23/2013 3 23 2013 16 679 521547 4819203 179 40
4:00:47 4/4/2008 4 4 2008 4 635 523027 4819208 174 40
14:00:53 3/22/2008 3 22 2008 14 634 523392 4819210 175 40
16:01:11 3/18/2010 3 18 2010 16 640 521731 4819204 178 40
14:00:47 4/15/2010 4 15 2010 14 646 521627 4819204 178 40
16:00:41 4/7/2009 4 7 2009 16 647 521948 4819205 178 40
2:00:22 12/26/2013 12 26 2013 2 909 522843 4819208 174 40
18:01:12 4/7/2010 4 7 2010 18 647 525069 4819216 72 40
14:00:54 4/9/2010 4 9 2010 14 640 525471 4819218 71 40
10:01:06 12/11/2010 12 11 2010 10 655 523268 4819210 175 40
8:00:44 3/30/2011 3 30 2011 8 661 525931 4819220 70 40
8:01:23 4/21/2012 4 21 2012 8 674 521905 4819206 178 40
2:00:11 11/27/2010 11 27 2010 2 653 525550 4819219 71 40
10:00:42 1/17/2014 1 17 2014 10 909 523443 4819211 175 40



4:00:53 3/21/2009 3 21 2009 4 634 521897 4819206 178 40
16:00:41 1/8/2010 1 8 2010 16 643 521819 4819206 178 40
16:00:53 1/15/2009 1 15 2009 16 633 522743 4819209 173 40
20:00:24 3/7/2014 3 7 2014 20 908 522561 4819209 173 40
6:00:55 1/24/2014 1 24 2014 6 917 523273 4819211 175 40
4:00:54 4/23/2011 4 23 2011 4 663 521283 4819205 179 40
10:01:23 4/21/2012 4 21 2012 10 674 521928 4819207 178 40
22:00:48 12/19/2013 12 19 2013 22 907 525126 4819218 72 40
8:00:55 1/15/2014 1 15 2014 8 909 523982 4819214 176 40
18:00:47 4/3/2010 4 3 2010 18 639 527207 4819227 66 40
0:00:55 12/7/2008 12 7 2008 0 633 525303 4819219 71 40
16:00:42 4/22/2011 4 22 2011 16 667 524279 4819216 122 39
14:00:54 3/21/2014 3 21 2014 14 679 522154 4819208 177 40
14:00:47 3/25/2012 3 25 2012 14 675 522015 4819208 177 40
14:00:40 12/27/2012 12 27 2012 14 670 521944 4819208 178 40
12:01:18 2/1/2013 2 1 2013 12 679 524460 4819217 73 40
18:00:47 4/2/2008 4 2 2008 18 634 522711 4819211 173 40
18:00:53 2/25/2013 2 25 2013 18 671 522389 4819210 177 40
18:00:56 2/23/2010 2 23 2010 18 646 524837 4819218 72 40
8:00:31 12/31/2009 12 31 2009 8 633 524787 4819218 73 40
18:01:18 2/26/2010 2 26 2010 18 639 523732 4819215 176 40
2:01:11 2/27/2010 2 27 2010 2 643 525186 4819220 72 40
16:00:47 1/26/2013 1 26 2013 16 663      522040  4819209 177     40
10:00:46        2/4/2011        2       4       2011    10      638     525325  4819221 71      40
14:02:54        3/23/2013       3       23      2013    14      679     521589  4819208 179     40
12:00:53        2/1/2013        2       1       2013    12      663     524463  4819217 73      40
4:00:54 3/5/2014        3       5       2014    4       918     523322  4819214 175     40
10:00:43        2/4/2011        2       4       2011    10      642     525299  4819221 71      40
22:00:53        2/10/2012       2       10      2012    22      665     525361  4819221 71      40
2:00:47 4/16/2014       4       16      2014    2       907     525144  4819220 72      40
4:00:41 1/25/2014       1       25      2014    4       916     526081  4819224 69      40
4:00:56 12/12/2008      12      12      2008    4       634     523970  4819216 176     40
16:00:24        3/22/2008       3       22      2008    16      635     523468  4819215 175     40
0:00:56 3/24/2013       3       24      2013    0       671     525489  4819222 71      40
8:01:17 12/5/2010       12      5       2010    8       647     524420  4819219 73      40
14:00:48        3/19/2011       3       19      2011    14      661     522965  4819214 174     40
20:00:54        1/26/2013       1       26      2013    20      663     521880  4819210 178     40
18:00:34        2/7/2009        2       7       2009    18      633     523672  4819216 176     40
14:00:19        1/14/2009       1       14      2009    14      635     522901  4819214 174     40
6:00:48 3/8/2012        3       8       2012    6       663     522589  4819213 173     40
8:00:50 4/14/2010       4       14      2010    8       642     525410  4819223 71      40
18:00:53        4/18/2009       4       18      2009    18      640     527006  4819229 66      40
12:01:24        3/2/2014        3       2       2014    12      679     523892  4819217 176     40
18:00:48        12/15/2012      12      15      2012    18      670     525352  4819223 71      40
18:00:54        3/19/2010       3       19      2010    18      640     525570  4819224 71      40
18:00:42        4/5/2009        4       5       2009    18      645     526009  4819226 70      40
18:01:03        12/1/2010       12      1       2010    18      653     522241  4819212 177     40
0:00:52 1/18/2011       1       18      2011    0       642     524845  4819221 72      40
18:00:43        1/6/2012        1       6       2012    18      658     521694  4819210 178     40
22:00:55        3/13/2014       3       13      2014    22      908     525251  4819223 71      40
18:00:39        2/19/2014       2       19      2014    18      907     523681  4819217 176     40
0:00:41 1/13/2011       1       13      2011    0       657     521930  4819211 178     40
18:00:44        3/20/2009       3       20      2009    18      639     523238  4819216 175     40
14:00:42        4/15/2009       4       15      2009    14      643     522952  4819215 174     40



20:00:56        1/22/2014       1       22      2014    20      908     522754  4819215 173     40
8:00:47 3/5/2010        3       5       2010    8       642     525611  4819225 70      40
8:01:03 12/14/2011      12      14      2011    8       650     525302  4819224 71      40
12:00:55        4/7/2012        4       7       2012    12      670     526225  4819228 69      40
14:00:41        3/31/2009       3       31      2009    14      648     523586  4819218 175     40
0:00:42 11/19/2010      11      19      2010    0       801     521154  4819210 180     40
14:00:47        4/9/2012        4       9       2012    14      672     523394  4819217 175     40
22:00:49        3/11/2014       3       11      2014    22      908     525487  4819225 71      40
18:00:48        2/2/2014        2       2       2014    18      907     522229  4819213 177     40
18:00:56        4/10/2008       4       10      2008    18      633     522289  4819214 177     40
12:00:24        3/13/2009       3       13      2009    12      640     522355  4819214 177     40
10:00:22        2/4/2011        2       4       2011    10      639     525244  4819225 71      40
16:00:35        2/25/2013       2       25      2013    16      665     522489  4819215 173     40
16:00:30        2/13/2013       2       13      2013    16      679     523342  4819218 175     40
14:00:29        2/26/2010       2       26      2010    14      638     525146  4819225 72      40
4:00:41 11/27/2010      11      27      2010    4       643     525002  4819224 72      40
22:00:15        4/5/2009        4       5       2009    22      634     524496  4819223 73      40
4:00:32 3/6/2013        3       6       2013    4       658     522619  4819216 173     40
16:00:35        1/23/2009       1       23      2009    16      633     522263  4819215 177     40
10:00:27        4/21/2012       4       21      2012    10      676     521879  4819214 178     40
16:00:23        1/14/2009       1       14      2009    16      633     522747  4819217 173     40
4:00:56 1/28/2010       1       28      2010    4       638     521363  4819212 179     40
20:00:46        2/10/2012       2       10      2012    20      665     525360  4819226 71      40
22:00:24        1/22/2014       1       22      2014    22      908     522753  4819217 173     40
2:00:20 1/8/2011        1       8       2011    2       654     523214  4819218 175     40
20:00:48        3/8/2014        3       8       2014    20      908     524636  4819224 73      40
16:00:54        4/17/2011       4       17      2011    16      654     525217  4819226 71      40
14:00:49        3/24/2009       3       24      2009    14      637     524119  4819222 122     39
14:00:56        3/4/2010        3       4       2010    14      633     521895  4819214 178     40
8:00:50 1/7/2012        1       7       2012    8       665     526759  4819232 68      40
12:00:43        1/14/2014       1       14      2014    12      916     523352  4819219 175     40
14:00:55        4/11/2009       4       11      2009    14      633     524729  4819224 73      40
8:00:32 3/4/2010        3       4       2010    8       640     525355  4819227 71      40
22:00:47        4/5/2009        4       5       2009    22      638     524503  4819224 73      40
18:00:48        12/30/2010      12      30      2010    18      642     525749  4819228 70      40
12:00:53        12/24/2009      12      24      2009    12      646     523910  4819222 176     40
22:00:48        3/14/2010       3       14      2010    22      644     525548  4819228 71      40
14:00:15        3/24/2008       3       24      2008    14      633     523303  4819220 175     40
14:00:23        2/15/2011       2       15      2011    14      642     525731  4819229 70      40
16:00:48        1/14/2014       1       14      2014    16      909     523767  4819222 176     40
16:01:41        3/18/2010       3       18      2010    16      801     521773  4819215 178     40
2:00:47 3/13/2014       3       13      2014    2       908     526363  4819232 69      40
12:01:12        3/31/2012       3       31      2012    12      672     521806  4819215 178     40
10:01:53        1/14/2014       1       14      2014    10      916     523354  4819221 175     40
16:00:12        12/15/2008      12      15      2008    16      634     523751  4819222 176     40
18:00:21        1/4/2009        1       4       2009    18      635     521462  4819215 179     40
6:00:42 4/16/2012       4       16      2012    6       677     524400  4819225 122     39
18:00:43        4/9/2009        4       9       2009    18      635     521905  4819216 178     40
14:00:53        4/8/2009        4       8       2009    14      639     524034  4819223 122     39
6:00:24 3/24/2008       3       24      2008    6       636     523700  4819222 176     40
22:00:54        12/5/2010       12      5       2010    22      654     525155  4819228 72      40
22:00:53        1/13/2012       1       13      2012    22      665     525208  4819228 71      40
16:00:54        4/9/2012        4       9       2012    16      672     523394  4819222 175     40
18:00:30        3/16/2010       3       16      2010    18      644     525368  4819229 71      40



18:00:54        12/12/2010      12      12      2010    18      642     521279  4819215 179     40
18:00:40        4/23/2010       4       23      2010    18      640     525720  4819230 70      40
6:00:54 3/24/2012       3       24      2012    6       681     521290  4819215 179     40
12:00:53        1/14/2014       1       14      2014    12      907     523607  4819223 175     40
12:00:54        3/25/2013       3       25      2013    12      679     521693  4819217 178     40
0:00:21 4/26/2009       4       26      2009    0       634     521684  4819217 178     40
6:00:53 3/20/2013       3       20      2013    6       671     525091  4819229 72      40
14:00:53        3/19/2011       3       19      2011    14      663     523065  4819222 174     40
0:00:54 2/18/2012       2       18      2012    0       663     525271  4819230 71      40
16:00:37        3/21/2011       3       21      2011    16      668     525334  4819230 71      40
16:01:11        3/19/2010       3       19      2010    16      801     521716  4819217 178     40
8:00:54 11/30/2011      11      30      2011    8       801     523309  4819223 175     40
12:00:47        1/20/2014       1       20      2014    12      909     523371  4819223 175     40
4:00:27 4/4/2008        4       4       2008    4       634     522810  4819221 174     40
4:00:43 1/18/2011       1       18      2011    4       638     524400  4819227 122     39
8:00:54 1/18/2011       1       18      2011    8       638     524398  4819227 122     39
2:00:54 12/18/2010      12      18      2010    2       638     521573  4819217 179     40
10:00:26        12/25/2009      12      25      2009    10      644     524057  4819226 122     39
22:00:59        3/30/2014       3       30      2014    22      916     523229  4819223 175     40
12:00:48        3/20/2010       3       20      2010    12      639     521791  4819218 178     40
0:01:15 11/19/2010      11      19      2010    0       638     520933  4819216 180     40
12:00:56        3/30/2011       3       30      2011    12      661     523614  4819224 176     40
10:00:42        4/22/2008       4       22      2008    10      631     524485  4819228 73      40
12:00:42        2/5/2013        2       5       2013    12      680     525457  4819232 71      40
18:00:08        4/8/2010        4       8       2010    18      650     524221  4819227 122     39
2:00:45 4/25/2011       4       25      2011    2       654     525609  4819232 71      40
8:00:53 1/8/2011        1       8       2011    8       801     523675  4819225 176     40
8:00:48 4/4/2013        4       4       2013    8       658     524218  4819227 122     39
14:01:29        1/3/2013        1       3       2013    14      675     523853  4819226 176     40
10:00:49        2/27/2010       2       27      2010    10      640     525464  4819232 71      40
12:00:54        12/25/2012      12      25      2012    12      679     523869  4819226 176     40
10:00:48        4/18/2011       4       18      2011    10      659     524175  4819227 122     39
18:00:54        4/17/2011       4       17      2011    18      650     525782  4819233 70      40
6:00:54 1/18/2011       1       18      2011    6       638     524399  4819228 122     39
18:00:27        1/14/2013       1       14      2013    18      665     522321  4819221 177     40
10:00:53        1/30/2014       1       30      2014    10      916     523420  4819225 175     40
4:00:47 2/26/2014       2       26      2014    4       913     527049  4819239 66      40
14:00:50        3/25/2009       3       25      2009    14      640     522561  4819222 173     40
10:00:53        1/31/2014       1       31      2014    10      916     523316  4819225 175     40
18:00:41        2/28/2010       2       28      2010    18      642     525081  4819231 72      40
18:00:51        1/28/2014       1       28      2014    18      908     522754  4819223 173     40
14:00:22        3/23/2008       3       23      2008    14      634     522989  4819224 174     40
18:00:32        4/7/2012        4       7       2012    18      675     525022  4819231 72      40
8:00:48 4/27/2014       4       27      2014    8       913     526785  4819238 68      40
10:00:48        1/2/2011        1       2       2011    10      650     523122  4819224 174     40
16:01:03        3/18/2010       3       18      2010    16      647     521606  4819219 178     40
22:00:38        12/1/2011       12      1       2011    22      659     521205  4819218 179     40
8:00:54 2/21/2014       2       21      2014    8       907     523462  4819226 175     40
18:00:55        4/2/2012        4       2       2012    18      676     525595  4819234 71      40
4:00:41 3/24/2012       3       24      2012    4       681     521297  4819219 179     40
14:00:42        2/7/2009        2       7       2009    14      633     523662  4819227 176     40
10:00:41        12/24/2012      12      24      2012    10      679     525509  4819234 71      40
18:00:52        4/4/2014        4       4       2014    18      679     524454  4819230 73      40
14:00:42        3/4/2010        3       4       2010    14      643     525821  4819235 70      40



14:00:24        4/1/2012        4       1       2012    14      675     525164  4819232 72      40
12:00:48        1/5/2014        1       5       2014    12      908     523420  4819226 175     40
18:00:41        3/18/2011       3       18      2011    18      662     522852  4819225 174     40
8:00:57 4/2/2013        4       2       2013    8       677     524168  4819229 122     39
8:00:53 3/18/2010       3       18      2010    8       650     523303  4819226 175     40
8:00:53 3/25/2009       3       25      2009    8       637     523898  4819229 176     40
18:00:41        3/27/2010       3       27      2010    18      746     525561  4819235 71      40
0:00:32 1/23/2014       1       23      2014    0       908     522782  4819225 173     40
8:00:53 2/4/2011        2       4       2011    8       639     524002  4819229 176     40
8:00:51 2/20/2014       2       20      2014    8       908     523771  4819228 176     40
16:00:25        2/7/2009        2       7       2009    16      633     523661  4819228 176     40
0:00:53 3/31/2014       3       31      2014    0       916     523230  4819227 175     40
16:00:43        3/26/2012       3       26      2012    16      658     522563  4819225 173     40
4:00:51 12/18/2010      12      18      2010    4       638     521572  4819221 179     40
6:00:38 1/13/2012       1       13      2012    6       665     525762  4819236 70      40
2:01:06 3/8/2012        3       8       2012    2       666     522532  4819225 173     40
8:00:54 3/31/2012       3       31      2012    8       674     521875  4819223 178     40
16:00:54        1/3/2013        1       3       2013    16      675     523890  4819230 176     40
16:00:48        3/14/2009       3       14      2009    16      644     523721  4819229 176     40
2:01:25 3/27/2010       3       27      2010    2       654     525508  4819236 71      40
2:00:46 4/8/2012        4       8       2012    2       666     525792  4819237 70      40
12:00:27        4/9/2010        4       9       2010    12      640     525659  4819236 70      40
14:00:16        4/9/2012        4       9       2012    14      677     523396  4819228 175     40
14:00:53        4/20/2008       4       20      2008    14      634     525129  4819235 72      40
0:00:41 12/21/2011      12      21      2011    0       650     525242  4819235 71      40
22:00:54        1/29/2013       1       29      2013    22      680     521110  4819221 180     40
16:00:54        3/19/2010       3       19      2010    16      639     521721  4819223 178     40
18:00:56        4/2/2009        4       2       2009    18      635     523055  4819228 174     40
22:00:54        4/3/2008        4       3       2008    22      634     522817  4819227 174     40
6:00:48 4/16/2012       4       16      2012    6       666     524515  4819233 73      40
16:00:26        4/11/2009       4       11      2009    16      633     524962  4819235 72      40
22:00:50        4/10/2014       4       10      2014    22      913     525137  4819236 72      40
18:00:43        1/4/2009        1       4       2009    18      635     521455  4819223 179     40
6:00:41 12/18/2010      12      18      2010    6       638     521571  4819224 179     40
16:00:54        2/15/2011       2       15      2011    16      801     526020  4819239 69      40
12:00:55        12/24/2012      12      24      2012    12      679     525507  4819237 71      40
18:00:55        2/2/2011        2       2       2011    18      650     521442  4819223 179     40
8:00:53 2/28/2010       2       28      2010    8       642     525564  4819238 71      40
2:00:54 3/5/2014        3       5       2014    2       918     523378  4819230 175     40
18:00:53        12/26/2012      12      26      2012    18      671     521564  4819224 179     40
20:02:17        2/19/2013       2       19      2013    20      666     522508  4819227 173     40
12:01:21        3/2/2014        3       2       2014    12      908     523870  4819232 176     40
2:00:48 4/4/2008        4       4       2008    2       634     522813  4819228 174     40
16:00:43        3/18/2014       3       18      2014    16      907     521684  4819224 178     40
18:00:29        4/1/2012        4       1       2012    18      678     526140  4819240 69      40
22:00:56        1/23/2014       1       23      2014    22      917     523176  4819230 174     40
18:00:44        2/3/2011        2       3       2011    18      655     522763  4819228 173     40
10:00:56        1/5/2014        1       5       2014    10      671     523136  4819230 174     40
6:01:24 12/5/2010       12      5       2010    6       647     524551  4819235 73      40
22:00:53        12/26/2012      12      26      2012    22      671     521561  4819224 179     40
6:00:54 1/23/2014       1       23      2014    6       916     525554  4819239 71      40
20:00:54        3/4/2013        3       4       2013    20      671     523305  4819231 175     40
18:00:53        3/13/2011       3       13      2011    18      653     521368  4819224 179     40
18:00:26        3/15/2010 3 15 2010 18 647 521590 4819225 179 40



20:00:56 3/14/2014 3 14 2014 20 917 524592 4819235 73 40
16:00:53 11/23/2011 11 23 2011 16 662 521370 4819224 179 40
8:00:50 4/20/2014 4 20 2014 8 917 527141 4819245 66 40
14:00:31 3/4/2010 3 4 2010 14 644 525634 4819239 70 40
16:00:43 2/27/2010 2 27 2010 16 644 526201 4819242 69 40
10:00:30 4/7/2013 4 7 2013 10 663 524524 4819235 73 40
12:00:50 2/15/2011 2 15 2011 12 642 525725 4819240 70 40
18:00:52 12/22/2012 12 22 2012 18 679 523856 4819233 176 40
10:00:44 2/8/2010 2 8 2010 10 633 525460 4819239 71 40
4:00:47 3/8/2012 3 8 2012 4 663 522587 4819229 173 40
6:00:42 4/6/2008 4 6 2008 6 635 523096 4819231 174 40
10:00:47 1/22/2013 1 22 2013 10 677 521492 4819225 179 40
22:00:54 3/4/2014 3 4 2014 22 918 523382 4819232 175 40
2:00:55 2/3/2011 2 3 2011 2 646 522761 4819230 173 40
12:00:47 12/23/2010 12 23 2010 12 638 523211 4819232 175 40
14:00:11 3/13/2009 3 13 2009 14 644 523706 4819233 176 40
2:00:27 5/1/2011 5 1 2011 2 664 525553 4819240 71 40
2:00:54 12/13/2010 12 13 2010 2 642 522189 4819228 177 40
16:00:47 1/19/2011 1 19 2011 16 642 523921 4819234 176 40
6:00:44 4/4/2008 4 4 2008 6 634 522816 4819230 174 40
22:00:56 3/4/2013 3 4 2013 22 671 523308 4819232 175 40
8:00:41 5/1/2011 5 1 2011 8 655 521862 4819227 178 40
18:00:27 4/15/2014 4 15 2014 18 908 526724 4819245 68 40
8:00:47 4/13/2012 4 13 2012 8 670 526277 4819244 69 40
16:00:54 3/30/2012 3 30 2012 16 676 525248 4819240 71 40
4:00:53 2/3/2011 2 3 2011 4 646 522759 4819231 173 40
22:00:50 2/26/2010 2 26 2010 22 642 525285 4819240 71 40
14:00:49 2/21/2014 2 21 2014 14 907 523257 4819233 175 40
22:00:53 3/8/2014 3 8 2014 22 918 524275 4819236 122 39
14:00:23 3/3/2010 3 3 2010 14 642 525835 4819242 70 40
16:00:41 4/9/2012 4 9 2012 16 677 523388 4819233 175 40
12:00:43 2/26/2010 2 26 2010 12 646 525200 4819240 72 40
12:00:47 3/23/2013 3 23 2013 12 663 522150 4819230 177 40
20:00:59 1/23/2014 1 23 2014 20 917 523173 4819233 174 40
12:00:54 3/25/2012 3 25 2012 12 675 521941 4819229 178 40
22:00:53 2/26/2014 2 26 2014 22 918 525526 4819242 71 40
16:00:41 3/6/2013 3 6 2013 16 663 523320 4819234 175 40
0:00:18 3/5/2014 3 5 2014 0 918 523380 4819234 175 40
18:00:56 4/12/2012 4 12 2012 18 675 525006 4819240 72 40
22:00:47 3/23/2013 3 23 2013 22 671 525529 4819242 71 40
2:00:50 1/18/2011 1 18 2011 2 638 524395 4819238 122 39
14:00:52 4/21/2012 4 21 2012 14 672 523188 4819233 174 40
18:00:53 3/12/2011 3 12 2011 18 647 521372 4819227 179 40
20:00:53 1/29/2013 1 29 2013 20 680 521113 4819227 180 40
4:00:53 11/21/2013 11 21 2013 4 911 526332 4819246 69 40
14:00:48 12/23/2010 12 23 2010 14 638 523210 4819234 175 40
20:00:48 1/7/2014 1 7 2014 20 908 522690 4819233 173 40
8:00:56 2/4/2010 2 4 2010 8 638 522688 4819233 173 40
2:00:42 11/21/2013 11 21 2013 2 909 525789 4819244 70 40
4:00:42 4/7/2009 4 7 2009 4 648 521452 4819229 179 40
14:00:29 4/8/2012 4 8 2012 14 672 523397 4819235 175 40
0:00:41 3/21/2009 3 21 2009 0 640 523852 4819237 176 40
8:00:27 4/12/2012 4 12 2012 8 658 525889 4819245 70 40
16:00:44 12/25/2011 12 25 2011 16 650 526000 4819245 70 40



6:00:48 2/4/2010 2 4 2010 6 638 522688 4819233 173 40
0:00:33 2/19/2014 2 19 2014 0 907 523715 4819237 176 40
16:00:44 3/21/2011 3 21 2011 16 654 524774 4819241 73 40
12:00:53 2/27/2010 2 27 2010 12 644 525417 4819244 71 40
10:01:06 3/11/2010 3 11 2010 10 640 526077 4819246 69 40
8:00:54 2/27/2010 2 27 2010 8 638 525131 4819243 72 40
18:00:56 4/20/2013 4 20 2013 18 677 523975 4819239 176 40
14:01:21 2/26/2010 2 26 2010 14 639 525350 4819244 71 40
12:00:55 4/16/2013 4 16 2013 12 677 523866 4819239 176 40
2:00:53 3/18/2010 3 18 2010 2 642 524534 4819241 73 40
18:00:57 12/20/2011 12 20 2011 18 650 525162 4819244 72 40
8:00:39 1/24/2014 1 24 2014 8 917 523284 4819237 175 40
16:00:54 1/3/2010 1 3 2010 16 644 523717 4819239 176 40
16:00:50 3/22/2011 3 22 2011 16 655 523483 4819238 175 40
12:00:44 4/15/2009 4 15 2009 12 639 522658 4819235 173 40
2:00:33 1/21/2013 1 21 2013 2 677 521385 4819231 179 40
6:00:57 12/23/2009 12 23 2009 6 640 525198 4819244 72 40
18:00:47 2/19/2014 2 19 2014 18 913 526919 4819251 66 40
18:01:22 1/18/2011 1 18 2011 18 642 523941 4819240 176 40
12:00:32 4/2/2014 4 2 2014 12 679 522299 4819234 177 40
16:00:55 1/13/2014 1 13 2014 16 679 522774 4819236 173 40
12:01:04 1/17/2014 1 17 2014 12 907 523679 4819239 176 40
12:00:55 2/4/2011 2 4 2011 12 655 525401 4819246 71 40
2:01:24 2/27/2010 2 27 2010 2 644 525203 4819245 72 40
10:00:48 4/27/2014 4 27 2014 10 917 524010 4819241 176 40
8:01:07 12/6/2011 12 6 2011 8 801 523960 4819241 176 40
4:00:47 2/28/2010 2 28 2010 4 644 525355 4819246 71 40
4:00:53 2/4/2010 2 4 2010 4 638 522688 4819236 173 40
18:01:07 4/20/2014 4 20 2014 18 916 522494 4819236 173 40
22:00:54 3/23/2012 3 23 2012 22 679 525216 4819245 71 40
0:00:47 1/20/2011 1 20 2011 0 650 523687 4819240 176 40
18:00:53 1/27/2010 1 27 2010 18 638 521421 4819232 179 40
12:00:48 2/18/2013 2 18 2013 12 663 525299 4819246 71 40
12:00:42 3/20/2010 3 20 2010 12 801 521651 4819233 178 40
18:00:24 3/27/2013 3 27 2013 18 663 524757 4819244 73 40
2:01:42 1/24/2014 1 24 2014 2 917 523179 4819239 174 40
12:00:36 3/4/2010 3 4 2010 12 633 521884 4819234 178 40
16:00:48 1/17/2014 1 17 2014 16 907 523664 4819241 176 40
14:00:11 2/4/2011 2 4 2011 14 638 525173 4819246 72 40
18:00:48 4/4/2008 4 4 2008 18 634 522773 4819238 173 40
16:00:49 4/11/2013 4 11 2013 16 677 521841 4819235 178 40
8:00:54 3/20/2014 3 20 2014 8 917 524136 4819243 122 39
0:00:56 4/6/2009 4 6 2009 0 645 525973 4819250 70 40
12:00:54 2/15/2011 2 15 2011 12 639 525778 4819249 70 40
18:00:53 3/4/2013 3 4 2013 18 671 523321 4819240 175 40
6:00:53 3/24/2013 3 24 2013 6 663 525065 4819247 72 40
16:00:47 12/30/2008 12 30 2008 16 637 522736 4819239 173 40
16:00:53 1/1/2013 1 1 2013 16 665 522234 4819237 177 40
0:00:14 2/27/2010 2 27 2010 0 642 525259 4819248 71 40
2:01:14 3/18/2010 3 18 2010 2 653 521839 4819236 178 40
8:00:54 2/28/2010 2 28 2010 8 646 525181 4819248 72 40
16:00:40 2/26/2010 2 26 2010 16 646 524901 4819247 72 40
4:01:11 4/25/2011 4 25 2011 4 654 525665 4819250 70 40
14:00:47 4/21/2012 4 21 2012 14 671 523217 4819241 175 40



12:00:48 3/12/2009 3 12 2009 12 639 521420 4819235 179 40
8:00:55 3/28/2009 3 28 2009 8 634 522925 4819240 174 40
18:00:53 12/30/2010 12 30 2010 18 642 525559 4819250 71 40
8:01:11 2/16/2011 2 16 2011 8 642 523883 4819244 176 40
18:00:48 3/20/2011 3 20 2011 18 666 522609 4819240 173 40
18:00:21 12/27/2013 12 27 2013 18 911 522527 4819240 173 40
8:00:47 1/10/2011 1 10 2011 8 801 523943 4819244 176 40
18:00:42 3/14/2010 3 14 2010 18 642 524790 4819248 73 40
12:00:44 4/25/2014 4 25 2014 12 909 522066 4819239 177 40
20:00:54 3/23/2013 3 23 2013 20 671 525547 4819251 71 40
10:00:26 1/15/2009 1 15 2009 10 633 522773 4819241 173 40
18:00:47 3/10/2010 3 10 2010 18 647 526765 4819256 68 40
18:00:53 12/19/2009 12 19 2009 18 640 523279 4819243 175 40
18:00:47 3/20/2010 3 20 2010 18 652 525378 4819250 71 40
22:00:47 12/23/2009 12 23 2009 22 644 525328 4819251 71 40
12:00:33 2/26/2010 2 26 2010 12 647 525184 4819250 72 40
18:00:54 3/23/2010 3 23 2010 18 653 521248 4819237 179 40
10:00:50 2/4/2011 2 4 2011 10 655 525425 4819251 71 40
14:00:24 3/4/2010 3 4 2010 14 642 525664 4819252 70 40
14:00:48 1/17/2014 1 17 2014 14 907 523672 4819245 176 40
2:00:27 1/29/2010 1 29 2010 2 638 521370 4819237 179 40
18:01:03 2/15/2014 2 15 2014 18 908 525008 4819250 72 40
22:00:41 12/15/2012 12 15 2012 22 670 525368 4819251 71 40
18:00:53 12/19/2009 12 19 2009 18 639 523094 4819243 174 40
12:00:23 3/17/2010 3 17 2010 12 641 522120 4819240 177 40
16:00:54 2/2/2013 2 2 2013 16 663 524162 4819247 122 39
22:00:54 1/21/2013 1 21 2013 22 677 521399 4819238 179 40
18:01:06 4/3/2008 4 3 2008 18 634 522826 4819242 174 40
12:00:20 3/28/2008 3 28 2008 12 634 523165 4819244 174 40
0:00:41 4/11/2011 4 11 2011 0 663 521214 4819237 179 40
22:00:53 12/20/2011 12 20 2011 22 650 525201 4819251 72 40
14:00:21 1/26/2013 1 26 2013 14 663 521976 4819240 178 40
14:00:47 3/14/2011 3 14 2011 14 655 524294 4819248 122 39
16:00:33 1/9/2011 1 9 2011 16 642 523768 4819246 176 40
20:00:50 3/17/2014 3 17 2014 20 918 523539 4819245 175 40
16:00:47 3/5/2014 3 5 2014 16 918 523388 4819245 175 40
18:00:53 3/24/2011 3 24 2011 18 668 525077 4819251 72 40
8:00:55 2/20/2012 2 20 2012 8 663 525173 4819251 72 40
10:01:18 3/11/2014 3 11 2014 10 913 526620 4819257 68 40
18:00:43 4/6/2008 4 6 2008 18 635 522467 4819242 173 40
18:00:48 3/16/2011 3 16 2011 18 655 521693 4819239 178 40
18:00:53 1/19/2014 1 19 2014 18 916 523149 4819244 174 40
22:00:54 1/20/2013 1 20 2013 22 677 521406 4819239 179 40
8:00:41 2/3/2013 2 3 2013 8 663 524144 4819248 122 39
8:00:54 3/21/2008 3 21 2008 8 636 522867 4819244 174 40
12:00:51 3/19/2014 3 19 2014 12 909 521741 4819240 178 40
14:00:07 4/2/2008 4 2 2008 14 634 522757 4819244 173 40
12:00:53 1/22/2013 1 22 2013 12 677 521481 4819239 179 40
0:00:27 3/5/2013 3 5 2013 0 671 523304 4819246 175 40
0:00:56 3/19/2010 3 19 2010 0 650 524529 4819250 73 40
18:00:55 4/5/2008 4 5 2008 18 634 522770 4819244 173 40
16:00:58 4/1/2010 4 1 2010 16 639 524688 4819251 73 40
16:00:53 3/18/2010 3 18 2010 16 639 521785 4819241 178 40
22:01:17 3/20/2009 3 20 2009 22 646 521558 4819240 179 40



16:00:47 3/11/2013 3 11 2013 16 663 522998 4819245 174 40
22:00:54 12/18/2012 12 18 2012 22 665 524349 4819250 122 39
16:00:53 2/25/2013 2 25 2013 16 666 525536 4819255 71 40
10:00:42 3/31/2012 3 31 2012 10 663 525011 4819253 72 40
0:00:42 4/11/2014 4 11 2014 0 916 526076 4819257 69 40
0:00:42 12/16/2013 12 16 2013 0 909 523976 4819249 176 40
6:01:12 12/26/2009 12 26 2009 6 644 525773 4819256 70 40
12:00:47 1/17/2014 1 17 2014 12 909 523493 4819248 175 40
2:00:57 3/9/2014 3 9 2014 2 918 524271 4819250 122 39
2:00:51 4/8/2012 4 8 2012 2 675 524645 4819252 73 40
2:00:47 2/28/2010 2 28 2010 2 644 525347 4819255 71 40
6:00:54 12/21/2008 12 21 2008 6 637 522867 4819246 174 40
14:00:53 2/25/2013 2 25 2013 14 671 522262 4819244 177 40
6:00:54 4/16/2012 4 16 2012 6 670 524331 4819251 122 39
2:00:50 12/21/2011 12 21 2011 2 650 525330 4819255 71 40
6:00:55 12/15/2010 12 15 2010 6 642 524170 4819250 122 39
14:00:41 3/26/2008 3 26 2008 14 636 523551 4819248 175 40
8:00:54 12/6/2010 12 6 2010 8 801 525588 4819256 71 40
10:00:48 1/20/2010 1 20 2010 10 644 525639 4819256 70 40
16:00:42 4/22/2011 4 22 2011 16 801 521820 4819243 178 40
18:00:56 4/6/2010 4 6 2010 18 647 521899 4819243 178 40
16:01:23 3/3/2011 3 3 2011 16 642 525057 4819254 72 40
8:00:51 12/1/2010 12 1 2010 8 638 525363 4819255 71 40
0:00:11 4/4/2008 4 4 2008 0 634 522805 4819246 173 40
6:00:13 1/2/2013 1 2 2013 6 677 521555 4819242 179 40
6:00:56 12/25/2009 12 25 2009 6 644 525369 4819255 71 40
12:00:48 3/4/2014 3 4 2014 12 913 527089 4819262 66 40
0:00:49 12/4/2011 12 4 2011 0 667 525423 4819256 71 40
0:00:49 1/21/2013 1 21 2013 0 677 521407 4819242 179 40
12:00:54 3/5/2014 3 5 2014 12 916 523611 4819249 176 40
18:01:06 12/19/2013 12 19 2013 18 908 523114 4819248 174 40
12:01:11 2/15/2011 2 15 2011 12 646 525802 4819258 70 40
8:00:54 10/30/2009 10 30 2009 8 646 522397 4819245 177 40
12:01:12 4/1/2012 4 1 2012 12 675 525092 4819255 72 40
0:00:14 1/24/2014 1 24 2014 0 917 523194 4819248 174 40
0:00:46 1/22/2013 1 22 2013 0 677 521398 4819242 179 40
18:00:54 3/24/2009 3 24 2009 18 640 525406 4819256 71 40
10:00:53 3/2/2014 3 2 2014 10 907 524153 4819252 122 39
18:00:52 12/19/2013 12 19 2013 18 914 523059 4819248 174 40
16:00:54 2/19/2014 2 19 2014 16 907 523687 4819250 176 40
18:00:42 12/24/2010 12 24 2010 18 801 522778 4819247 173 40
4:00:42 11/25/2013 11 25 2013 4 909 522416 4819246 173 40
10:00:31 3/2/2014 3 2 2014 10 679 524215 4819252 122 39
16:00:56 1/8/2010 1 8 2010 16 639 521872 4819245 178 40
2:00:53 12/15/2011 12 15 2011 2 650 525346 4819257 71 40
22:00:54 12/18/2010 12 18 2010 22 642 524328 4819253 122 39
0:00:23 2/27/2013 2 27 2013 0 677 521423 4819243 179 40
14:00:52 3/19/2011 3 19 2011 14 654 523151 4819249 174 40
4:00:48 2/19/2014 2 19 2014 4 907 523717 4819251 176 40
18:00:54 4/13/2012 4 13 2012 18 665 522197 4819247 177 40
4:01:06 1/24/2014 1 24 2014 4 917 523183 4819250 174 40
18:00:50 12/27/2012 12 27 2012 18 680 521458 4819244 179 40
12:00:53 1/22/2012 1 22 2012 12 663 523718 4819252 176 40
2:00:54 11/11/2013 11 11 2013 2 909 524171 4819254 122 39



8:00:47 4/4/2013 4 4 2013 8 679 524383 4819254 122 39
14:00:53 4/1/2011 4 1 2011 14 666 522045 4819246 177 40
18:00:41 4/3/2011 4 3 2011 18 668 525461 4819258 71 40
22:01:54 1/27/2010 1 27 2010 22 638 521419 4819244 179 40
8:00:35 1/2/2013 1 2 2013 8 677 521609 4819245 178 40
16:00:43 3/19/2013 3 19 2013 16 658 521937 4819246 178 40
6:00:56 4/21/2012 4 21 2012 6 677 524422 4819255 73 40
8:01:11 4/21/2011 4 21 2011 8 650 525330 4819258 71 40
0:00:53 1/23/2014 1 23 2014 0 916 525610 4819259 71 40
4:00:38 4/2/2011 4 2 2011 4 665 521534 4819245 179 40
8:00:56 4/26/2010 4 26 2010 8 646 522108 4819247 177 40
4:00:48 11/27/2010 11 27 2010 4 653 525561 4819260 71 40
8:00:47 4/18/2014 4 18 2014 8 913 524186 4819255 122 39
18:00:54 12/18/2010 12 18 2010 18 642 524324 4819255 122 39
12:00:27 4/11/2009 4 11 2009 12 634 524330 4819255 122 39
18:00:35 3/19/2013 3 19 2013 18 658 521855 4819247 178 40
20:00:53 3/30/2014 3 30 2014 20 916 523259 4819251 175 40
2:00:49 2/19/2014 2 19 2014 2 907 523717 4819253 176 40
2:00:21 3/21/2009 3 21 2009 2 646 521531 4819246 179 40
4:00:48 4/6/2009 4 6 2009 4 645 525961 4819261 70 40
8:00:12 4/21/2008 4 21 2008 8 636 524541 4819256 73 40
14:00:41 2/14/2013 2 14 2013 14 679 525050 4819258 72 40
6:00:47 12/11/2010 12 11 2010 6 650 523730 4819254 176 40
18:01:10 12/5/2010 12 5 2010 18 647 524322 4819256 122 39
10:00:48 2/1/2011 2 1 2011 10 646 524305 4819256 122 39
4:00:55 12/11/2010 12 11 2010 4 650 523729 4819254 176 40
20:00:06 3/14/2014 3 14 2014 20 908 524601 4819257 73 40
10:00:40 2/5/2011 2 5 2011 10 639 525495 4819261 71 40
12:00:39 3/20/2010 3 20 2010 12 643 521571 4819247 179 40
14:00:54 3/25/2013 3 25 2013 14 679 521905 4819248 178 40
0:00:25 3/24/2013 3 24 2013 0 658 525119 4819259 72 40
18:00:47 4/1/2008 4 1 2008 18 637 522250 4819249 177 40
2:00:53 3/24/2012 3 24 2012 2 681 521271 4819246 179 40
4:00:53 3/28/2013 3 28 2013 4 671 521244 4819246 179 40
14:00:53 12/28/2013 12 28 2013 14 911 523359 4819253 175 40
10:00:52 12/27/2013 12 27 2013 10 671 521480 4819247 179 40
18:00:53 4/16/2008 4 16 2008 18 631 521179 4819246 180 40
0:00:47 3/24/2012 3 24 2012 0 681 521270 4819247 179 40
16:00:42 1/9/2010 1 9 2010 16 643 521933 4819249 178 40
0:00:29 2/28/2010 2 28 2010 0 644 525740 4819263 70 40
6:01:46 12/23/2013 12 23 2013 6 913 527070 4819268 66 40
20:01:11 12/10/2012 12 10 2012 20 665 525364 4819261 71 40
10:00:44 4/21/2008 4 21 2008 10 634 524402 4819258 122 39
10:00:23 4/18/2011 4 18 2011 10 664 524338 4819258 122 39
14:00:54 3/26/2012 3 26 2012 14 679 522893 4819253 174 40
0:00:49 1/3/2014 1 3 2014 0 908 522845 4819253 174 40
2:00:30 1/28/2010 1 28 2010 2 638 521465 4819248 179 40
2:00:50 4/24/2010 4 24 2010 2 652 525114 4819261 72 40
12:01:12 3/2/2014 3 2 2014 12 909 523840 4819257 176 40
16:01:49 3/18/2013 3 18 2013 16 671 523232 4819255 175 40
16:00:56 3/31/2010 3 31 2010 16 638 524405 4819259 73 40
10:01:14 3/13/2014 3 13 2014 10 909 521924 4819250 178 40
20:00:23 4/2/2014 4 2 2014 20 918 524377 4819259 122 39
12:00:47 4/1/2011 4 1 2011 12 666 521959 4819251 178 40



6:00:54 1/21/2013 1 21 2013 6 677 521403 4819249 179 40
20:00:47 1/21/2013 1 21 2013 20 677 521404 4819249 179 40
16:00:25 2/27/2010 2 27 2010 16 646 525189 4819262 72 40
18:00:50 2/25/2014 2 25 2014 18 907 525393 4819263 71 40
8:00:59 12/11/2010 12 11 2010 8 650 523733 4819257 176 40
18:00:18 4/15/2010 4 15 2010 18 646 521657 4819250 178 40
4:00:53 1/21/2013 1 21 2013 4 677 521400 4819250 179 40
10:00:48 4/20/2008 4 20 2008 10 634 525069 4819262 72 40
10:00:43 3/11/2010 3 11 2010 10 647 526241 4819267 69 40
14:00:38 1/14/2014 1 14 2014 14 907 523641 4819257 176 40
22:00:49 1/4/2009 1 4 2009 22 633 522251 4819253 177 40
6:00:26 4/16/2012 4 16 2012 6 665 524473 4819260 73 40
22:00:56 2/10/2012 2 10 2012 22 663 525510 4819264 71 40
12:00:41 4/20/2008 4 20 2008 12 634 525071 4819263 72 40
16:00:53 4/1/2011 4 1 2011 16 661 521852 4819252 178 40
0:00:48 12/10/2011 12 10 2011 0 658 524330 4819260 122 39
22:00:46 4/19/2014 4 19 2014 22 913 525219 4819263 71 40
2:00:37 12/11/2010 12 11 2010 2 650 523720 4819258 176 40
6:00:42 12/2/2011 12 2 2011 6 659 523783 4819259 176 40
10:00:54 12/24/2008 12 24 2008 10 635 526506 4819269 68 40
16:00:25 12/15/2008 12 15 2008 16 637 523784 4819259 176 40
12:00:56 2/26/2010 2 26 2010 12 639 525348 4819264 71 40
8:00:55 3/4/2010 3 4 2010 8 644 525250 4819264 71 40
6:00:31 1/30/2013 1 30 2013 6 663 521467 4819251 179 40
18:00:47 3/18/2009 3 18 2009 18 644 523773 4819259 176 40
14:00:53 12/27/2013 12 27 2013 14 671 521398 4819251 179 40
10:00:52 12/9/2013 12 9 2013 10 917 523109 4819257 174 40
14:00:53 2/28/2012 2 28 2012 14 665 525676 4819266 70 40
0:00:34 11/25/2010 11 25 2010 0 643 525070 4819264 72 40
18:00:54 4/18/2008 4 18 2008 18 637 525088 4819264 72 40
2:00:53 2/27/2010 2 27 2010 2 646 525246 4819265 71 40
10:00:53 3/11/2010 3 11 2010 10 643 526223 4819269 69 40
18:02:30 4/11/2010 4 11 2010 18 651 524193 4819261 122 39
18:04:23 3/28/2010 3 28 2010 18 640 526250 4819269 69 40
14:00:54 3/27/2013 3 27 2013 14 671 522116 4819254 177 40
12:00:53 3/14/2009 3 14 2009 12 643 521517 4819253 179 40
18:00:53 3/21/2011 3 21 2011 18 666 524403 4819262 122 39
0:00:47 4/15/2012 4 15 2012 0 670 524595 4819263 73 40
20:00:47 1/25/2014 1 25 2014 20 916 526264 4819270 69 40
18:00:47 4/3/2011 4 3 2011 18 659 525038 4819265 72 40
18:00:53 2/18/2012 2 18 2012 18 663 526490 4819271 68 40
14:00:52 1/22/2013 1 22 2013 14 677 521486 4819253 179 40
0:00:43 12/18/2013 12 18 2013 0 911 525839 4819268 70 40
18:00:56 3/1/2014 3 1 2014 18 908 525118 4819266 72 40
12:00:40 3/26/2008 3 26 2008 12 636 523574 4819260 175 40
4:00:42 4/24/2010 4 24 2010 4 652 525110 4819266 72 40
0:00:48 4/6/2009 4 6 2009 0 644 524847 4819265 72 40
12:00:48 4/11/2012 4 11 2012 12 665 522229 4819256 177 40
8:00:30 12/16/2013 12 16 2013 8 907 523795 4819261 176 40
10:00:53 3/11/2010 3 11 2010 10 644 526210 4819270 69 40
12:00:54 12/27/2013 12 27 2013 12 671 521399 4819254 179 40
18:00:54 1/3/2013 1 3 2013 18 665 523057 4819259 174 40
20:00:48 2/10/2012 2 10 2012 20 663 525513 4819268 71 40
6:00:42 4/6/2009 4 6 2009 6 645 525955 4819270 70 40



12:00:49 3/20/2010 3 20 2010 12 653 521813 4819255 178 40
0:00:33 4/8/2009 4 8 2009 0 643 524006 4819263 176 40
2:01:24 3/3/2013 3 3 2013 2 666 522816 4819259 174 40
22:00:48 2/19/2014 2 19 2014 22 918 523707 4819262 176 40
18:01:41 4/7/2012 4 7 2012 18 666 525832 4819270 70 40
8:00:15 1/18/2013 1 18 2013 8 677 521227 4819254 179 40
14:00:55 4/18/2014 4 18 2014 14 913 524358 4819265 122 39
18:00:49 12/25/2013 12 25 2013 18 907 522170 4819257 177 40
18:00:43 3/31/2010 3 31 2010 18 639 524511 4819265 73 40
14:00:41 12/25/2012 12 25 2012 14 679 523863 4819263 176 40
16:01:12 4/13/2012 4 13 2012 16 676 526152 4819271 69 40
10:00:54 2/26/2010 2 26 2010 10 638 525161 4819268 72 40
18:00:41 4/3/2008 4 3 2008 18 633 522004 4819257 177 40
14:00:48 3/29/2009 3 29 2009 14 648 523590 4819262 175 40
18:00:56 3/22/2011 3 22 2011 18 650 523641 4819262 176 40
18:01:17 3/20/2009 3 20 2009 18 640 523217 4819261 175 40
8:00:50 1/30/2013 1 30 2013 8 663 521469 4819255 179 40
16:00:44 4/2/2011 4 2 2011 16 661 524113 4819264 122 39
0:00:23 1/30/2013 1 30 2013 0 663 521461 4819255 179 40
18:00:54 3/20/2010 3 20 2010 18 650 522428 4819259 173 40
2:00:47 1/30/2013 1 30 2013 2 663 521462 4819256 179 40
16:00:50 4/8/2013 4 8 2013 16 663 525595 4819270 71 40
12:00:54 2/26/2010 2 26 2010 12 640 525123 4819268 72 40
4:00:53 1/30/2013 1 30 2013 4 663 521466 4819256 179 40
18:00:47 4/11/2009 4 11 2009 18 648 526230 4819273 69 40
18:00:36 4/23/2014 4 23 2014 18 917 524346 4819266 122 39
16:00:43 3/18/2009 3 18 2009 16 639 521779 4819257 178 40
14:01:12 2/2/2013 2 2 2013 14 663 524164 4819266 122 39
4:00:56 4/6/2008 4 6 2008 4 635 523102 4819262 174 40
8:00:53 3/15/2014 3 15 2014 8 913 527217 4819278 66 40
8:00:54 1/17/2010 1 17 2010 8 640 526978 4819277 66 40
18:00:55 1/4/2009 1 4 2009 18 633 522250 4819260 177 40
12:00:48 1/22/2014 1 22 2014 12 916 524305 4819267 122 39
16:00:53 2/21/2013 2 21 2013 16 666 523429 4819264 175 40
14:00:45 1/20/2012 1 20 2012 14 663 525184 4819271 72 40
4:00:52 3/1/2010 3 1 2010 4 642 526048 4819274 69 40
18:00:58 3/13/2011 3 13 2011 18 647 521365 4819258 179 40
10:00:24 4/18/2011 4 18 2011 10 801 524194 4819268 122 39
12:00:44 3/17/2009 3 17 2009 12 643 523708 4819266 176 40
4:00:44 3/13/2014 3 13 2014 4 918 525607 4819273 71 40
0:01:23 4/1/2013 4 1 2013 0 663 525296 4819272 71 40
18:00:55 1/29/2013 1 29 2013 18 679 521149 4819258 180 40
12:00:27 2/8/2010 2 8 2010 12 633 525471 4819273 71 40
16:00:56 1/15/2014 1 15 2014 16 679 523036 4819264 174 40
8:00:51 1/14/2014 1 14 2014 8 679 521176 4819258 180 40
2:00:23 12/2/2011 12 2 2011 2 659 523871 4819267 176 40
0:00:50 12/29/2012 12 29 2012 0 675 524529 4819269 73 40
16:00:53 4/17/2011 4 17 2011 16 667 521729 4819260 178 40
8:00:24 12/25/2009 12 25 2009 8 644 525340 4819273 71 40
12:00:55 3/12/2009 3 12 2009 12 640 521397 4819259 179 40
14:00:53 12/24/2009 12 24 2009 14 646 523908 4819267 176 40
0:00:47 1/28/2010 1 28 2010 0 638 521454 4819259 179 40
8:00:56 2/29/2012 2 29 2012 8 665 524984 4819272 72 40
22:00:15 4/10/2008 4 10 2008 22 633 522249 4819262 177 40



16:00:39 12/27/2013 12 27 2013 16 671 521410 4819260 179 40
10:01:11 2/4/2013 2 4 2013 10 679 525102 4819273 72 40
0:00:53 1/10/2011 1 10 2011 0 642 523683 4819267 176 40
16:00:41 4/3/2008 4 3 2008 16 634 522855 4819265 174 40
8:00:24 1/14/2012 1 14 2012 8 665 526054 4819276 69 40
10:00:47 4/18/2011 4 18 2011 10 655 524063 4819269 122 39
18:01:07 2/27/2011 2 27 2011 18 646 526673 4819279 68 40
14:00:26 1/15/2014 1 15 2014 14 907 523109 4819266 174 40
18:00:41 3/26/2009 3 26 2009 18 637 525195 4819274 72 40
6:00:54 1/14/2014 1 14 2014 6 679 521163 4819260 180 40
14:00:47 3/4/2010 3 4 2010 14 647 526176 4819278 69 40
6:01:40 2/17/2012 2 17 2012 6 665 525293 4819274 71 40
12:00:31 11/21/2010 11 21 2010 12 651 523836 4819269 176 40
12:00:35 4/11/2009 4 11 2009 12 633 524626 4819272 73 40
16:01:18 3/28/2009 3 28 2009 16 644 523207 4819267 174 40
16:00:47 3/21/2010 3 21 2010 16 653 522648 4819265 173 40
14:00:47 1/9/2011 1 9 2011 14 639 523623 4819269 176 40
16:00:48 4/18/2014 4 18 2014 16 908 525428 4819275 71 40
8:00:54 2/27/2010 2 27 2010 8 646 525126 4819274 72 40
22:00:56 3/23/2012 3 23 2012 22 681 521292 4819261 179 40
14:00:42 2/15/2011 2 15 2011 14 801 526056 4819278 69 40
16:00:54 3/19/2009 3 19 2009 16 638 523212 4819268 175 40
14:00:54 3/30/2012 3 30 2012 14 676 524606 4819273 73 40
14:00:24 1/22/2014 1 22 2014 14 916 524304 4819272 122 39
22:02:03 1/29/2013 1 29 2013 22 663 521425 4819262 179 40
2:00:41 1/18/2013 1 18 2013 2 677 521165 4819261 180 40
14:00:44 3/19/2010 3 19 2010 14 639 521648 4819263 178 40
10:00:54 2/26/2010 2 26 2010 10 647 525535 4819276 71 40
10:00:42 1/14/2009 1 14 2009 10 635 523660 4819270 176 40
12:00:55 3/30/2012 3 30 2012 12 676 524470 4819273 73 40
12:00:54 4/11/2012 4 11 2012 12 672 521982 4819264 178 40
16:00:44 11/22/2008 11 22 2008 16 634 526462 4819280 68 40
18:01:11 1/28/2010 1 28 2010 18 638 521409 4819262 179 40
16:00:54 3/31/2011 3 31 2011 16 667 523175 4819268 174 40
4:00:44 12/2/2011 12 2 2011 4 659 523879 4819271 176 40
8:00:21 12/8/2010 12 8 2010 8 639 526650 4819281 68 40
16:00:49 3/23/2008 3 23 2008 16 632 522703 4819267 173 40
14:01:22 12/25/2012 12 25 2012 14 675 523720 4819270 176 40
12:00:42 2/18/2013 2 18 2013 12 679 525365 4819276 71 40
16:00:47 4/18/2008 4 18 2008 16 636 525730 4819278 70 40
14:00:42 2/8/2013 2 8 2013 14 680 523407 4819269 175 40
2:00:54 12/18/2008 12 18 2008 2 632 525027 4819275 72 40
16:00:56 3/28/2009 3 28 2009 16 634 522591 4819266 173 40
18:05:19 3/28/2010 3 28 2010 18 655 526776 4819282 68 40
2:01:17 4/9/2011 4 9 2011 2 654 521716 4819264 178 40
16:00:53 12/15/2008 12 15 2008 16 633 523776 4819271 176 40
18:00:53 3/1/2010 3 1 2010 18 642 523722 4819270 176 40
12:00:42 3/3/2011 3 3 2011 12 642 526204 4819280 69 40
18:00:53 12/31/2012 12 31 2012 18 663 521559 4819263 179 40
22:00:13 4/6/2009 4 6 2009 22 645 525959 4819279 70 40
0:00:44 12/2/2011 12 2 2011 0 659 523826 4819271 176 40
20:00:54 2/26/2014 2 26 2014 20 918 524930 4819275 72 40
8:00:54 1/21/2013 1 21 2013 8 677 521408 4819263 179 40
2:00:54 1/23/2014 1 23 2014 2 916 525611 4819278 70 40



8:00:42 4/5/2014 4 5 2014 8 917 524636 4819275 73 40
22:00:48 3/24/2011 3 24 2011 22 662 525570 4819278 71 40
16:00:20 2/8/2010 2 8 2010 16 633 525431 4819278 71 40
12:00:56 1/31/2011 1 31 2011 12 642 524705 4819275 73 40
12:00:20 4/11/2009 4 11 2009 12 640 523867 4819272 176 40
10:00:40 12/19/2011 12 19 2011 10 650 523752 4819272 176 40
2:00:47 12/29/2012 12 29 2012 2 675 524535 4819274 73 40
20:00:45 3/8/2014 3 8 2014 20 918 524309 4819274 122 39
0:00:50 4/11/2008 4 11 2008 0 633 522251 4819266 177 40
12:00:39 3/4/2010 3 4 2010 12 640 525532 4819278 71 40
4:00:54 1/23/2014 1 23 2014 4 916 525523 4819278 71 40
18:00:48 4/3/2008 4 3 2008 18 635 522987 4819269 174 40
22:00:47 4/8/2012 4 8 2012 22 666 525291 4819278 71 40
12:00:41 4/23/2009 4 23 2009 12 645 526129 4819281 69 40
14:00:47 2/27/2011 2 27 2011 14 646 526299 4819282 69 40
16:00:52 3/28/2009 3 28 2009 16 648 523215 4819271 175 40
16:00:47 4/7/2012 4 7 2012 16 666 525901 4819281 70 40
20:00:54 1/29/2013 1 29 2013 20 663 521423 4819265 179 40
14:00:48 1/4/2010 1 4 2010 14 641 523705 4819273 176 40
12:00:41 2/18/2013 2 18 2013 12 666 525544 4819279 71 40
8:00:57 1/9/2010 1 9 2010 8 641 521006 4819264 180 40
18:00:53 12/6/2010 12 6 2010 18 642 526068 4819282 69 40
14:00:54 4/1/2011 4 1 2011 14 661 521846 4819267 178 40
0:00:42 12/16/2013 12 16 2013 0 916 525172 4819278 72 40
10:00:53 4/17/2014 4 17 2014 10 908 521930 4819267 178 40
16:01:31 1/22/2014 1 22 2014 16 916 524843 4819278 72 40
18:00:50 4/18/2014 4 18 2014 18 908 525842 4819282 70 40
8:00:47 12/16/2013 12 16 2013 8 909 523831 4819274 176 40
4:00:41 12/5/2010 12 5 2010 4 647 524694 4819277 73 40
22:00:48 12/15/2011 12 15 2011 22 659 523772 4819274 176 40
14:00:52 2/27/2014 2 27 2014 14 916 522430 4819269 173 40
16:00:48 2/9/2011 2 9 2011 16 654 522459 4819270 173 40
16:00:48 4/22/2009 4 22 2009 16 646 523527 4819273 175 40
12:00:47 1/4/2010 1 4 2010 12 641 523705 4819274 176 40
0:00:55 3/13/2014 3 13 2014 0 908 526362 4819284 69 40
18:00:53 4/3/2008 4 3 2008 18 634 522854 4819271 174 40
14:00:30 3/2/2010 3 2 2010 14 644 523539 4819274 175 40
16:00:52 4/4/2011 4 4 2011 16 663 525398 4819280 71 40
12:00:54 1/14/2009 1 14 2009 12 635 523658 4819274 176 40
6:00:56 1/11/2010 1 11 2010 6 638 521282 4819266 179 40
10:00:55 1/4/2010 1 4 2010 10 641 523703 4819274 176 40
0:00:53 12/13/2012 12 13 2012 0 680 520931 4819265 180 40
2:00:53 12/27/2012 12 27 2012 2 671 521571 4819267 179 40
6:01:02 1/3/2014 1 3 2014 6 908 522868 4819272 174 40
4:00:47 1/18/2013 1 18 2013 4 677 521202 4819266 179 40
14:00:49 2/21/2014 2 21 2014 14 908 522916 4819272 174 40
0:00:54 4/20/2014 4 20 2014 0 913 525230 4819280 71 40
16:00:47 3/13/2009 3 13 2009 16 634 521483 4819268 179 40
10:00:56 4/6/2014 4 6 2014 10 909 523992 4819276 176 40
12:00:40 3/14/2009 3 14 2009 12 639 521483 4819268 179 40
8:01:17 12/1/2010 12 1 2010 8 639 525514 4819282 71 40
16:00:18 4/8/2008 4 8 2008 16 633 522588 4819271 173 40
22:00:55 3/1/2010 3 1 2010 22 642 523722 4819276 176 40
10:01:02 1/16/2014 1 16 2014 10 917 523202 4819274 174 40



0:00:26 12/27/2012 12 27 2012 0 671 521564 4819268 179 40
6:00:28 1/6/2014 1 6 2014 6 909 524865 4819280 72 40
12:00:26 3/30/2011 3 30 2011 12 668 523946 4819276 176 40
14:00:55 3/20/2010 3 20 2010 14 639 521813 4819269 178 40
16:00:56 3/29/2009 3 29 2009 16 648 523627 4819275 176 40
2:00:57 12/30/2012 12 30 2012 2 680 524835 4819280 72 40
16:00:55 4/8/2010 4 8 2010 16 640 526457 4819286 68 40
14:00:42 3/19/2010 3 19 2010 14 653 521775 4819270 178 40
10:00:48 3/4/2010 3 4 2010 10 647 525560 4819283 71 40
14:00:50 4/20/2008 4 20 2008 14 636 525908 4819284 70 40
14:01:27 4/26/2011 4 26 2011 14 666 525961 4819285 70 40
22:00:37 3/12/2014 3 12 2014 22 908 526377 4819286 69 40
10:00:47 1/14/2009 1 14 2009 10 637 527219 4819290 66 40
18:01:16 4/8/2012 4 8 2012 18 678 524673 4819280 73 40
16:00:44 3/23/2008 3 23 2008 16 636 522870 4819274 174 40
18:00:56 4/6/2009 4 6 2009 18 640 525568 4819283 71 40
10:01:46 12/25/2012 12 25 2012 10 675 523735 4819277 176 40
14:00:35 1/13/2011 1 13 2011 14 801 523937 4819278 176 40
18:00:24 4/17/2009 4 17 2009 18 644 523807 4819277 176 40
22:00:41 3/23/2013 3 23 2013 22 658 525182 4819282 72 40
8:00:30 1/5/2009 1 5 2009 8 637 521463 4819270 179 40
16:00:21 2/10/2010 2 10 2010 16 647 522366 4819273 177 40
18:00:41 11/28/2010 11 28 2010 18 655 522059 4819272 177 40
12:00:14 4/1/2011 4 1 2011 12 661 521845 4819271 178 40
10:00:54 12/11/2013 12 11 2013 10 908 523057 4819275 174 40
10:02:43 4/6/2014 4 6 2014 10 908 523933 4819278 176 40
18:00:25 4/11/2013 4 11 2013 18 658 522066 4819272 177 40
10:01:41 2/4/2013 2 4 2013 10 680 524644 4819281 73 40
22:00:47 4/4/2010 4 4 2010 22 640 524721 4819281 73 40
2:01:00 2/5/2014 2 5 2014 2 907 523584 4819277 175 40
18:00:48 3/1/2010 3 1 2010 18 646 523691 4819278 176 40
8:00:41 3/8/2013 3 8 2013 8 679 524475 4819281 73 40
16:00:53 1/22/2013 1 22 2013 16 677 521468 4819270 179 40
18:00:47 4/10/2008 4 10 2008 18 633 523364 4819277 175 40
4:00:38 3/24/2013 3 24 2013 4 671 525471 4819284 71 40
6:00:48 3/18/2009 3 18 2009 6 643 522008 4819272 177 40
0:00:54 1/29/2010 1 29 2010 0 638 521410 4819270 179 40
2:00:42 12/2/2011 12 2 2011 2 801 526233 4819287 69 40
22:00:47 1/4/2009 1 4 2009 22 637 521458 4819271 179 40
16:00:40 2/18/2014 2 18 2014 16 908 522981 4819276 174 40
8:01:11 3/29/2014 3 29 2014 8 913 525623 4819285 70 40
12:00:41 3/31/2009 3 31 2009 12 648 523606 4819278 175 40
2:00:51 4/16/2009 4 16 2009 2 644 525906 4819287 70 40
14:00:54 4/8/2009 4 8 2009 14 637 524523 4819282 73 40
18:00:41 4/12/2008 4 12 2008 18 636 525577 4819286 71 40
18:03:08 1/2/2012 1 2 2012 18 641 524024 4819280 122 39
18:01:08 12/17/2009 12 17 2009 18 644 526359 4819289 69 40
2:00:21 1/5/2009 1 5 2009 2 637 521464 4819271 179 40
6:00:57 1/18/2013 1 18 2013 6 677 521202 4819271 179 40
16:00:47 4/10/2008 4 10 2008 16 633 523364 4819278 175 40
16:01:00 1/21/2013 1 21 2013 16 677 521443 4819272 179 40
18:00:56 1/9/2011 1 9 2011 18 642 523675 4819279 176 40
14:00:53 3/19/2010 3 19 2010 14 643 521633 4819273 178 40
16:00:44 12/25/2012 12 25 2012 16 670 521946 4819274 178 40



12:00:55 12/19/2011 12 19 2011 12 650 523744 4819280 176 40
2:00:42 4/6/2008 4 6 2008 2 635 523108 4819278 174 40
4:00:48 1/5/2009 1 5 2009 4 637 521465 4819273 179 40
18:00:36 3/5/2013 3 5 2013 18 658 522282 4819275 177 40
14:00:44 2/8/2010 2 8 2010 14 633 525441 4819287 71 40
22:00:53 12/25/2012 12 25 2012 22 675 523715 4819280 176 40
18:00:51 4/17/2011 4 17 2011 18 641 521369 4819273 179 40
12:00:44 4/28/2011 4 28 2011 12 658 525955 4819289 70 40
6:00:54 12/5/2011 12 5 2011 6 650 525853 4819289 70 40
20:00:41 4/2/2012 4 2 2012 20 665 521280 4819273 179 40
18:00:41 3/21/2008 3 21 2008 18 635 522290 4819276 177 40
8:00:54 3/24/2009 3 24 2009 8 643 523025 4819279 174 40
0:00:47 1/5/2014 1 5 2014 0 917 522370 4819276 177 40
22:01:12 1/28/2010 1 28 2010 22 638 521410 4819274 179 40
18:00:54 3/14/2010 3 14 2010 18 641 521605 4819274 178 40
20:00:28 1/21/2014 1 21 2014 20 909 522370 4819277 177 40
18:01:05 12/19/2011 12 19 2011 18 650 523734 4819282 176 40
8:00:54 2/22/2014 2 22 2014 8 918 524167 4819283 122 39
18:00:26 3/27/2009 3 27 2009 18 637 522110 4819276 177 40
14:00:49 2/15/2010 2 15 2010 14 639 523710 4819282 176 40
2:00:53 1/22/2013 1 22 2013 2 677 521441 4819274 179 40
18:00:57 2/18/2012 2 18 2012 18 665 526147 4819291 69 40
18:00:41 4/3/2013 4 3 2013 18 679 524090 4819283 122 39
14:00:43 3/26/2012 3 26 2012 14 677 522702 4819279 173 40
12:00:53 4/21/2012 4 21 2012 12 674 522954 4819279 174 40
18:00:54 3/15/2011 3 15 2011 18 650 524712 4819286 73 40
14:00:56 3/19/2011 3 19 2011 14 666 523064 4819280 174 40
8:00:50 3/14/2010 3 14 2010 8 644 524413 4819285 73 40
16:00:24 1/19/2014 1 19 2014 16 679 524467 4819285 73 40
8:00:54 12/27/2012 12 27 2012 8 671 521582 4819275 179 40
12:00:42 1/16/2014 1 16 2014 12 917 523210 4819281 175 40
16:01:12 3/15/2010 3 15 2010 16 652 526478 4819293 68 40
18:00:42 3/20/2009 3 20 2009 18 643 522612 4819279 173 40
14:00:48 1/5/2014 1 5 2014 14 911 526065 4819292 69 40
4:00:54 12/23/2010 12 23 2010 4 801 523754 4819283 176 40
8:01:11 2/29/2012 2 29 2012 8 666 525361 4819289 71 40
10:00:50 12/6/2010 12 6 2010 10 638 522248 4819278 177 40
8:00:53 12/6/2010 12 6 2010 8 655 526251 4819293 69 40
16:00:56 1/5/2014 1 5 2014 16 911 526083 4819292 69 40
16:00:46 12/25/2008 12 25 2008 16 633 525719 4819291 70 40
18:00:51 4/13/2011 4 13 2011 18 663 525261 4819289 71 40
18:00:41 1/4/2009 1 4 2009 18 637 521459 4819276 179 40
22:00:42 4/14/2012 4 14 2012 22 670 524359 4819286 122 39
18:00:53 3/16/2010 3 16 2010 18 654 521886 4819277 178 40
18:00:54 3/20/2009 3 20 2009 18 633 523352 4819282 175 40
8:00:18 12/21/2008 12 21 2008 8 635 525585 4819290 71 40
10:00:44 4/25/2011 4 25 2011 10 669 524543 4819287 73 40
8:00:54 3/24/2009 3 24 2009 8 642 523036 4819281 174 40
12:00:25 4/30/2008 4 30 2008 12 634 524147 4819285 122 39
8:00:40 4/25/2011 4 25 2011 8 669 524540 4819287 73 40
14:00:28 1/9/2010 1 9 2010 14 633 521379 4819276 179 40
22:00:26 1/9/2011 1 9 2011 22 642 523675 4819284 176 40
16:01:05 12/19/2011 12 19 2011 16 650 523735 4819284 176 40
18:00:24 2/23/2010 2 23 2010 18 638 524909 4819288 72 40



16:00:51 3/25/2012 3 25 2012 16 663 521927 4819278 178 40
0:00:30 12/4/2013 12 4 2013 0 907 526090 4819293 69 40
16:00:41 3/8/2013 3 8 2013 16 663 523937 4819285 176 40
22:01:06 3/24/2011 3 24 2011 22 669 525549 4819291 71 40
12:00:48 12/24/2012 12 24 2012 12 675 524390 4819287 122 39
10:00:42 4/23/2009 4 23 2009 10 644 525837 4819292 70 40
16:01:12 3/21/2010 3 21 2010 16 644 522640 4819281 173 40
16:00:47 4/21/2008 4 21 2008 16 633 526126 4819294 69 40
6:00:39 12/4/2010 12 4 2010 6 647 524760 4819289 73 40
18:01:23 3/21/2011 3 21 2011 18 665 523030 4819283 174 40
14:00:43 3/30/2011 3 30 2011 14 663 524181 4819287 122 39
16:00:26 2/10/2010 2 10 2010 16 646 522318 4819280 177 40
18:00:41 4/20/2009 4 20 2009 18 644 524376 4819288 122 39
6:00:54 4/3/2010 4 3 2010 6 644 525664 4819292 70 40
22:00:21 12/9/2008 12 9 2008 22 634 526420 4819295 68 40
18:00:53 4/6/2008 4 6 2008 18 637 522667 4819282 173 40
18:00:53 3/20/2009 3 20 2009 18 634 522099 4819280 177 40
14:00:53 2/10/2010 2 10 2010 14 646 522330 4819281 177 40
4:00:52 11/27/2010 11 27 2010 4 654 525879 4819294 70 40
18:00:54 4/1/2011 4 1 2011 18 661 521788 4819279 178 40
4:00:38 12/7/2011 12 7 2011 4 650 525279 4819292 71 40
14:00:44 2/26/2010 2 26 2010 14 646 525095 4819291 72 40
8:00:41 3/9/2009 3 9 2009 8 637 525545 4819293 71 40
22:00:55 11/26/2010 11 26 2010 22 641 521267 4819278 179 40
14:00:31 2/16/2012 2 16 2012 14 663 525419 4819293 71 40
18:00:54 3/17/2011 3 17 2011 18 664 522388 4819282 177 40
6:00:50 12/21/2010 12 21 2010 6 642 523794 4819287 176 40
16:00:56 12/12/2010 12 12 2010 16 638 521213 4819279 179 40
18:00:23 4/5/2009 4 5 2009 18 639 525404 4819293 71 40
18:00:21 3/15/2010 3 15 2010 18 801 521609 4819280 178 40
6:00:54 12/6/2010 12 6 2010 6 801 525685 4819294 70 40
20:00:47 3/4/2014 3 4 2014 20 918 523409 4819286 175 40
18:00:56 12/22/2012 12 22 2012 18 679 523779 4819288 176 40
16:01:11 4/21/2011 4 21 2011 16 669 525952 4819296 70 40
4:00:47 3/7/2009 3 7 2009 4 637 525276 4819293 71 40
18:01:12 4/22/2011 4 22 2011 18 801 521793 4819281 178 40
18:00:52 4/3/2008 4 3 2008 18 636 522547 4819283 173 40
6:00:57 3/19/2011 3 19 2011 6 669 522587 4819284 173 40
14:00:54 12/19/2011 12 19 2011 14 650 523734 4819288 176 40
14:00:42 2/9/2011 2 9 2011 14 801 523530 4819287 175 40
4:00:30 2/5/2014 2 5 2014 4 907 523587 4819288 175 40
16:00:54 2/26/2010 2 26 2010 16 643 524845 4819292 72 40
14:00:53 3/14/2009 3 14 2009 14 640 522533 4819284 173 40
16:00:44 1/9/2010 1 9 2010 16 633 521364 4819280 179 40
18:00:42 4/11/2011 4 11 2011 18 650 524216 4819290 122 39
2:00:32 4/9/2008 4 9 2008 2 636 523033 4819286 174 40
14:00:48 1/13/2014 1 13 2014 14 909 523127 4819286 174 40
16:00:47 4/22/2009 4 22 2009 16 644 523562 4819288 175 40
16:01:12 2/19/2012 2 19 2012 16 665 524601 4819292 73 40
22:00:42 1/21/2014 1 21 2014 22 909 522376 4819284 177 40
18:00:48 1/15/2014 1 15 2014 18 916 523741 4819289 176 40
18:01:53 1/22/2014 1 22 2014 18 908 522803 4819285 173 40
18:00:42 4/3/2012 4 3 2012 18 672 524539 4819292 73 40
10:00:53 12/30/2008 12 30 2008 10 633 523692 4819289 176 40



22:00:42 4/6/2008 4 6 2008 22 635 522520 4819285 173 40
12:00:56 12/30/2008 12 30 2008 12 633 523713 4819289 176 40
12:00:42 2/19/2012 2 19 2012 12 665 524686 4819293 73 40
18:00:54 4/3/2011 4 3 2011 18 661 525495 4819296 71 40
12:00:09 4/14/2009 4 14 2009 12 648 525929 4819297 70 40
8:00:54 3/14/2010 3 14 2010 8 642 524443 4819292 73 40
0:00:33 2/5/2014 2 5 2014 0 907 523586 4819289 175 40
16:01:11 2/16/2012 2 16 2012 16 665 525055 4819294 72 40
4:00:54 12/5/2009 12 5 2009 4 638 521956 4819284 178 40
10:00:48 4/18/2011 4 18 2011 10 665 524127 4819291 122 39
20:00:59 3/7/2014 3 7 2014 20 918 522709 4819286 173 40
18:00:54 4/25/2010 4 25 2010 18 654 524017 4819291 122 39
8:00:55 2/10/2011 2 10 2011 8 646 523139 4819288 174 40
16:00:37 12/31/2010 12 31 2010 16 801 522255 4819285 177 40
12:00:42 12/28/2013 12 28 2013 12 911 523264 4819288 175 40
0:00:48 3/16/2014 3 16 2014 0 908 525980 4819298 70 40
2:00:53 12/13/2011 12 13 2011 2 650 525983 4819298 70 40
6:00:42 12/4/2011 12 4 2011 6 667 525728 4819298 70 40
8:00:40 12/7/2010 12 7 2010 8 655 525779 4819298 70 40
0:00:53 3/2/2010 3 2 2010 0 642 523745 4819290 176 40
12:00:23 3/17/2009 3 17 2009 12 645 523793 4819291 176 40
12:00:26 4/6/2009 4 6 2009 12 643 521869 4819284 178 40
10:01:19 3/22/2012 3 22 2012 10 670 522189 4819285 177 40
2:00:55 3/25/2011 3 25 2011 2 668 522975 4819288 174 40
8:00:56 11/17/2010 11 17 2010 8 651 523170 4819289 174 40
14:00:26 4/14/2011 4 14 2011 14 655 525368 4819297 71 40
2:00:49 2/27/2010 2 27 2010 2 642 525782 4819299 70 40
10:00:56 12/28/2013 12 28 2013 10 911 523264 4819289 175 40
4:00:45 3/18/2009 3 18 2009 4 644 523573 4819290 175 40
14:00:53 4/9/2010 4 9 2010 14 650 524724 4819295 73 40
18:00:52 4/15/2012 4 15 2012 18 670 523817 4819292 176 40
2:00:24 11/30/2010 11 30 2010 2 657 520967 4819282 180 40
16:00:26 3/28/2010 3 28 2010 16 746 526279 4819301 69 40
20:00:41 12/31/2012 12 31 2012 20 663 521538 4819284 179 40
0:00:53 1/18/2011 1 18 2011 0 638 524406 4819294 73 40
14:00:44 12/24/2012 12 24 2012 14 675 524378 4819294 122 39
20:00:47 2/17/2012 2 17 2012 20 665 525284 4819297 71 40
8:00:36 12/21/2010 12 21 2010 8 642 523799 4819292 176 40
12:00:32 2/24/2014 2 24 2014 12 908 525380 4819298 71 40
16:00:47 3/4/2014 3 4 2014 16 913 527056 4819304 66 40
6:00:47 12/13/2011 12 13 2011 6 658 525788 4819299 70 40
20:00:33 3/11/2014 3 11 2014 20 918 524639 4819295 73 40
18:00:53 4/29/2011 4 29 2011 18 655 520994 4819283 180 40
8:00:10 4/21/2008 4 21 2008 8 634 524376 4819294 122 39
18:00:42 4/26/2008 4 26 2008 18 631 521249 4819284 179 40
18:00:53 3/9/2010 3 9 2010 18 644 526177 4819301 69 40
14:00:54 12/24/2012 12 24 2012 14 679 525716 4819299 70 40
18:00:50 5/6/2009 5 6 2009 18 642 523793 4819293 176 40
12:00:49 3/14/2011 3 14 2011 12 650 523810 4819293 176 40
14:00:27 3/25/2009 3 25 2009 14 637 523053 4819290 174 40
0:00:41 4/11/2014 4 11 2014 0 913 525149 4819298 72 40
22:00:53 2/17/2012 2 17 2012 22 665 525288 4819298 71 40
20:00:27 4/10/2014 4 10 2014 20 907 525463 4819299 71 40
6:01:12 3/1/2010 3 1 2010 6 642 526033 4819301 69 40



4:00:44 4/9/2008 4 9 2008 4 636 522870 4819290 174 40
14:00:51 1/5/2011 1 5 2011 14 801 521679 4819286 178 40
8:00:51 3/16/2012 3 16 2012 8 666 521922 4819287 178 40
18:00:47 1/14/2013 1 14 2013 18 663 522568 4819289 173 40
10:00:18 4/30/2011 4 30 2011 10 655 521882 4819287 178 40
16:00:15 12/25/2012 12 25 2012 16 658 522041 4819287 177 40
16:00:50 12/25/2008 12 25 2008 16 637 525705 4819300 70 40
10:00:49 4/17/2009 4 17 2009 10 644 524509 4819296 73 40
14:00:47 3/26/2012 3 26 2012 14 681 522869 4819290 174 40
18:00:54 12/31/2012 12 31 2012 18 680 521720 4819287 178 40
18:00:47 1/9/2010 1 9 2010 18 647 521136 4819285 180 40
16:00:24 2/26/2010 2 26 2010 16 647 524846 4819297 72 40
16:00:56 2/2/2011 2 2 2011 16 646 522167 4819288 177 40
22:00:23 12/22/2012 12 22 2012 22 679 523777 4819294 176 40
14:00:53 2/3/2013 2 3 2013 14 679 525786 4819301 70 40
16:00:59 1/14/2014 1 14 2014 16 907 523661 4819293 176 40
18:00:45 1/2/2014 1 2 2014 18 679 521780 4819287 178 40
14:00:53 2/18/2014 2 18 2014 14 908 522973 4819291 174 40
18:00:26 4/29/2011 4 29 2011 18 654 521815 4819287 178 40
10:00:54 1/21/2014 1 21 2014 10 916 523745 4819294 176 40
16:00:41 3/23/2012 3 23 2012 16 671 522719 4819290 173 40
14:00:44 11/21/2010 11 21 2010 14 651 523836 4819294 176 40
2:00:56 12/15/2012 12 15 2012 2 670 525517 4819301 71 40
6:00:32 4/9/2008 4 9 2008 6 636 522876 4819291 174 40
4:00:41 12/5/2011 12 5 2011 4 650 525939 4819303 70 40
14:00:25 3/22/2008 3 22 2008 14 633 523495 4819294 175 40
14:00:34 12/30/2008 12 30 2008 14 633 523711 4819295 176 40
22:01:08 3/2/2013 3 2 2013 22 663 522742 4819291 173 40
4:00:41 12/15/2012 12 15 2012 4 670 525513 4819301 71 40
0:00:44 1/15/2014 1 15 2014 0 679 522420 4819290 173 40
4:00:53 12/13/2011 12 13 2011 4 650 525936 4819303 70 40
12:00:53 2/16/2012 2 16 2012 12 663 525421 4819301 71 40
10:00:54 1/24/2014 1 24 2014 10 679 523413 4819294 175 40
8:00:47 4/21/2013 4 21 2013 8 671 523736 4819295 176 40
8:00:57 11/29/2010 11 29 2010 8 643 525779 4819303 70 40
12:00:55 1/21/2014 1 21 2014 12 916 523743 4819295 176 40
0:00:53 3/8/2011 3 8 2011 0 654 523002 4819293 174 40
4:00:55 1/5/2014 1 5 2014 4 917 522367 4819291 177 40
22:00:46 3/24/2011 3 24 2011 22 663 525570 4819302 71 40
14:00:53 11/26/2010 11 26 2010 14 655 526140 4819305 69 40
18:00:55 4/13/2011 4 13 2011 18 650 525220 4819301 71 40
14:00:21 12/25/2008 12 25 2008 14 637 525708 4819303 70 40
2:00:26 12/12/2008 12 12 2008 2 634 523973 4819297 176 40
10:00:47 1/16/2014 1 16 2014 10 907 523665 4819296 176 40
12:00:54 12/16/2008 12 16 2008 12 637 523287 4819294 175 40
2:00:25 12/10/2012 12 10 2012 2 658 526130 4819305 69 40
16:00:56 3/30/2008 3 30 2008 16 636 522558 4819292 173 40
4:01:15 12/27/2012 12 27 2012 4 671 521584 4819289 179 40
4:00:41 1/22/2013 1 22 2013 4 677 521448 4819288 179 40
10:00:53 4/21/2013 4 21 2013 10 671 523736 4819296 176 40
8:00:55 4/18/2009 4 18 2009 8 640 526797 4819308 68 40
0:00:22 1/9/2012 1 9 2012 0 663 524286 4819298 122 39
6:00:35 1/23/2014 1 23 2014 6 679 522823 4819293 174 40
18:00:56 3/12/2009 3 12 2009 18 638 522265 4819291 177 40



10:00:54 2/4/2013 2 4 2013 10 675 524725 4819300 73 40
14:00:48 2/2/2011 2 2 2011 14 646 522170 4819291 177 40
12:00:56 3/3/2009 3 3 2009 12 637 525144 4819302 72 40
4:00:15 3/8/2009 3 8 2009 4 637 525818 4819304 70 40
6:00:54 12/29/2012 12 29 2012 6 675 525011 4819301 72 40
10:00:41 2/5/2014 2 5 2014 10 916 523837 4819297 176 40
22:00:48 1/22/2014 1 22 2014 22 916 525345 4819302 71 40
14:00:12 12/16/2008 12 16 2008 14 637 523261 4819295 175 40
14:01:43 3/25/2011 3 25 2011 14 668 522386 4819292 177 40
12:00:48 3/2/2014 3 2 2014 12 907 524119 4819298 122 39
0:00:38 3/3/2013 3 3 2013 0 663 522743 4819294 173 40
4:00:53 12/8/2013 12 8 2013 4 911 525210 4819303 71 40
18:00:41 4/3/2008 4 3 2008 18 632 522266 4819292 177 40
18:00:47 3/23/2012 3 23 2012 18 666 523445 4819296 175 40
0:00:48 3/24/2014 3 24 2014 0 918 522753 4819294 173 40
16:00:45 12/30/2013 12 30 2013 16 911 524110 4819299 122 39
20:00:49 4/3/2014 4 3 2014 20 907 524393 4819300 122 39
22:00:53 3/23/2014 3 23 2014 22 918 522751 4819294 173 40
16:00:54 3/26/2011 3 26 2011 16 661 525495 4819304 71 40
18:00:41 12/10/2010 12 10 2010 18 641 522076 4819292 177 40
8:00:54 2/17/2012 2 17 2012 8 665 525291 4819304 71 40
4:00:42 4/9/2008 4 9 2008 4 633 521512 4819290 179 40
6:00:41 4/9/2008 4 9 2008 6 633 521512 4819290 179 40
8:00:53 3/8/2012 3 8 2012 8 666 523693 4819298 176 40
4:00:51 1/15/2011 1 15 2011 4 801 523175 4819296 174 40
16:00:53 3/21/2010 3 21 2010 16 646 522549 4819294 173 40
18:00:53 3/7/2011 3 7 2011 18 647 521445 4819291 179 40
12:00:42 4/1/2008 4 1 2008 12 633 521928 4819292 178 40
4:00:53 12/16/2013 12 16 2013 4 911 525392 4819305 71 40
8:00:21 1/17/2009 1 17 2009 8 632 521672 4819292 178 40
6:00:48 1/5/2009 1 5 2009 6 637 521461 4819291 179 40
14:00:20 3/23/2008 3 23 2008 14 632 522687 4819295 173 40
2:00:24 12/10/2008 12 10 2008 2 634 526211 4819308 69 40
8:00:52 4/15/2012 4 15 2012 8 665 522399 4819294 177 40
12:01:18 3/20/2014 3 20 2014 12 913 527200 4819312 66 40
10:00:54 2/26/2010 2 26 2010 10 640 525153 4819304 72 40
12:00:47 2/1/2011 2 1 2011 12 650 524310 4819301 122 39
8:01:24 4/14/2010 4 14 2010 8 644 524895 4819303 72 40
10:00:30 12/16/2008 12 16 2008 10 637 523284 4819297 175 40
6:01:13 12/23/2010 12 23 2010 6 801 523708 4819299 176 40
14:00:42 1/31/2011 1 31 2011 14 642 524704 4819303 73 40
14:00:19 3/22/2008 3 22 2008 14 637 523612 4819299 176 40
4:00:53 12/21/2008 12 21 2008 4 635 525612 4819306 70 40
8:00:24 1/22/2013 1 22 2013 8 677 521450 4819292 179 40
12:00:49 1/21/2013 1 21 2013 12 677 521427 4819292 179 40
12:00:23 3/21/2010 3 21 2010 12 653 521848 4819293 178 40
6:00:44 4/25/2011 4 25 2011 6 666 525034 4819304 72 40
18:00:55 2/17/2014 2 17 2014 18 907 523889 4819300 176 40
14:00:53 4/10/2008 4 10 2008 14 633 523360 4819298 175 40
16:00:32 4/28/2009 4 28 2009 16 644 525451 4819306 71 40
18:00:47 12/25/2012 12 25 2012 18 658 522045 4819294 177 40
4:00:54 3/2/2010 3 2 2010 4 642 523749 4819300 176 40
14:00:25 2/26/2010 2 26 2010 14 647 525045 4819305 72 40
6:00:53 2/26/2014 2 26 2014 6 913 527009 4819313 66 40



8:00:23 12/19/2009 12 19 2009 8 640 523762 4819301 176 40
16:00:54 3/29/2011 3 29 2011 16 667 525499 4819307 71 40
16:00:20 3/14/2009 3 14 2009 16 637 525403 4819307 71 40
10:00:41 12/11/2010 12 11 2010 10 641 523081 4819298 174 40
12:00:52 3/26/2010 3 26 2010 12 640 525536 4819307 71 40
18:00:39 1/15/2009 1 15 2009 18 633 522315 4819296 177 40
10:00:50 2/1/2011 2 1 2011 10 642 524347 4819303 122 39
20:01:19 3/15/2014 3 15 2014 20 908 525981 4819309 70 40
18:00:42 1/21/2013 1 21 2013 18 677 521379 4819293 179 40
6:00:53 12/13/2011 12 13 2011 6 650 525803 4819309 70 40
18:00:49 1/22/2013 1 22 2013 18 677 521431 4819293 179 40
18:00:26 5/7/2011 5 7 2011 18 664 525343 4819307 71 40
6:00:42 12/1/2010 12 1 2010 6 654 525983 4819309 70 40
4:00:44 11/29/2010 11 29 2010 4 643 525783 4819309 70 40
0:00:56 1/5/2009 1 5 2009 0 637 521454 4819294 179 40
22:00:54 3/15/2014 3 15 2014 22 908 525978 4819310 70 40
18:00:41        3/11/2010       3       11      2010    18      643     525274  4819307 71      40
18:00:43        5/13/2011       5       13      2011    18      657     521845  4819295 178     40
8:00:16 4/20/2008       4       20      2008    8       632     521851  4819295 178     40
16:00:55        4/18/2011       4       18      2011    16      668     524902  4819306 72      40
8:00:53 4/12/2012       4       12      2012    8       666     525997  4819310 70      40
6:00:54 3/2/2010        3       2       2010    6       642     523748  4819302 176     40
10:00:42        1/15/2013       1       15      2013    10      680     522096  4819297 177     40
14:00:42        1/22/2012       1       22      2012    14      663     523715  4819302 176     40
4:00:54 1/14/2014       1       14      2014    4       679     521196  4819294 179     40
18:00:26        3/15/2010       3       15      2010    18      651     526138  4819311 69      40
6:00:53 11/29/2010      11      29      2010    6       643     525781  4819310 70      40
16:00:27        1/29/2011       1       29      2011    16      654     522277  4819297 177     40
18:00:56        3/6/2010        3       6       2010    18      639     526220  4819312 69      40
6:00:56 1/22/2013       1       22      2013    6       677     521445  4819295 179     40
0:00:53 12/11/2010      12      11      2010    0       650     523682  4819302 176     40
16:00:50        3/8/2010        3       8       2010    16      647     526819  4819314 66      40
14:00:17        2/26/2010       2       26      2010    14      643     525160  4819308 72      40
4:00:54 12/1/2010       12      1       2010    4       654     525955  4819311 70      40
8:00:53 12/22/2009      12      22      2009    8       644     524079  4819304 122     39
2:00:53 3/2/2010        3       2       2010    2       642     523762  4819303 176     40
14:00:41        4/7/2012        4       7       2012    14      666     526066  4819312 69      40
18:01:17        1/18/2010       1       18      2010    18      642     526029  4819311 69      40
4:00:35 3/13/2014       3       13      2014    4       917     526384  4819313 69      40
12:00:56        2/16/2012       2       16      2012    12      665     525296  4819309 71 40
18:00:42 3/12/2010 3 12 2010 18 650 525716 4819310 70 40
18:00:48 4/10/2008 4 10 2008 18 631 521941 4819297 178 40
0:00:14 1/17/2014 1 17 2014 0 917 522865 4819300 174 40
16:00:43 3/14/2009 3 14 2009 16 642 525164 4819308 72 40
16:00:41 4/4/2008 4 4 2008 16 636 522483 4819299 173 40
4:00:10 12/18/2009 12 18 2009 4 644 525530 4819310 71 40
18:00:53 12/11/2010 12 11 2010 18 654 525685 4819310 70 40
20:01:23 1/22/2014 1 22 2014 20 916 525329 4819309 71 40
12:00:47 1/5/2014 1 5 2014 12 671 523165 4819301 174 40
22:01:05 3/24/2011 3 24 2011 22 650 525569 4819310 71 40
12:00:20 4/1/2008 4 1 2008 12 634 522026 4819298 177 40
0:00:53 12/12/2013 12 12 2013 0 917 523699 4819303 176 40
12:00:49 3/21/2014 3 21 2014 12 907 522196 4819298 177 40
14:00:54 2/1/2014 2 1 2014 14 916 523454 4819302 175 40



16:01:54 3/26/2010 3 26 2010 16 640 525717 4819311 70 40
18:00:53 12/18/2008 12 18 2008 18 635 525120 4819309 72 40
18:00:47 4/29/2011 4 29 2011 18 655 521830 4819297 178 40
10:00:47 1/5/2011 1 5 2011 10 801 521672 4819297 178 40
16:00:41 1/4/2009 1 4 2009 16 637 521447 4819296 179 40
10:00:55 2/16/2011 2 16 2011 10 646 525722 4819311 70 40
18:00:49 3/28/2011 3 28 2011 18 661 524964 4819308 72 40
18:00:11 3/20/2009 3 20 2009 18 637 524017 4819305 122 39
14:00:44 2/26/2011 2 26 2011 14 642 525337 4819310 71 40
22:00:30 1/18/2010 1 18 2010 22 643 525981 4819313 70 40
12:00:54 4/25/2013 4 25 2013 12 679 521788 4819298 178 40
2:00:53 3/1/2010 3 1 2010 2 646 525967 4819313 70 40
12:00:42 4/2/2008 4 2 2008 12 634 522754 4819301 173 40
12:00:41 3/26/2010 3 26 2010 12 652 524490 4819307 73 40
12:01:00 1/16/2014 1 16 2014 12 907 523673 4819304 176 40
2:00:56 3/1/2010 3 1 2010 2 638 525155 4819310 72 40
2:00:23 12/1/2010 12 1 2010 2 654 525741 4819312 70 40
4:00:49 3/21/2010 3 21 2010 4 654 525853 4819313 70 40
16:00:54 4/4/2008 4 4 2008 16 634 522846 4819302 174 40
10:00:56 3/3/2014 3 3 2014 10 916 524124 4819306 122 39
4:00:31 3/25/2013 3 25 2013 4 663 524402 4819307 122 39
10:00:54 2/26/2011 2 26 2011 10 642 526043 4819314 69 40
4:00:41 12/26/2012 12 26 2012 4 658 522076 4819300 177 40
18:00:47 12/10/2010 12 10 2010 18 638 521506 4819298 179 40
12:00:48 12/25/2008 12 25 2008 12 637 525733 4819313 70 40
0:00:56 4/9/2012 4 9 2012 0 666 525269 4819311 71 40
10:00:56 12/1/2010 12 1 2010 10 639 522185 4819300 177 40
18:00:23 12/28/2009 12 28 2009 18 633 521626 4819298 178 40
2:00:41 12/21/2008 12 21 2008 2 635 525609 4819312 71 40
16:01:12 2/25/2013 2 25 2013 16 671 522346 4819301 177 40
10:00:53 12/25/2008 12 25 2008 10 637 525734 4819313 70 40
12:00:41 3/31/2009 3 31 2009 12 646 523425 4819305 175 40
12:00:43 1/31/2011 1 31 2011 12 655 522656 4819302 173 40
4:01:11 3/1/2010 3 1 2010 4 646 525408 4819312 71 40
22:00:48 2/27/2013 2 27 2013 22 671 522368 4819302 177 40
4:00:47 4/8/2012 4 8 2012 4 677 524613 4819309 73 40
10:00:41 2/15/2011 2 15 2011 10 801 525734 4819314 70 40
14:00:53 1/21/2013 1 21 2013 14 677 521429 4819299 179 40
14:00:54 12/7/2010 12 7 2010 14 647 522724 4819303 173 40
16:00:37 1/14/2011 1 14 2011 16 638 522160 4819301 177 40
8:00:22 4/12/2009 4 12 2009 8 643 524173 4819308 122 39
18:00:31 4/14/2011 4 14 2011 18 664 526119 4819315 69 40
4:00:24 12/5/2013 12 5 2013 4 911 526360 4819316 69 40
18:00:55 3/17/2011 3 17 2011 18 662 522398 4819302 177 40
12:00:54 12/18/2008 12 18 2008 12 635 523738 4819307 176 40
18:00:56 12/26/2013 12 26 2013 18 679 522836 4819304 174 40
12:01:11 3/2/2014 3 2 2014 12 916 523959 4819307 176 40
12:00:56 2/26/2010 2 26 2010 12 643 525164 4819312 72 40
18:00:58 12/12/2010 12 12 2010 18 638 521235 4819298 179 40
10:00:54 2/26/2010 2 26 2010 10 643 525161 4819312 72 40
10:00:53 3/3/2014 3 3 2014 10 909 524109 4819308 122 39
2:00:54 12/7/2011 12 7 2011 2 650 525234 4819313 71 40
14:00:33 2/16/2012 2 16 2012 14 665 525293 4819313 71 40
6:00:54 4/8/2012 4 8 2012 6 677 524612 4819311 73 40



10:00:44 12/18/2008 12 18 2008 10 635 523741 4819307 176 40
6:00:41 4/21/2012 4 21 2012 6 658 524391 4819310 122 39
14:00:12 3/14/2010 3 14 2010 14 641 521711 4819301 178 40
20:00:26 2/19/2014 2 19 2014 20 918 523821 4819308 176 40
18:00:29 12/7/2010 12 7 2010 18 801 523478 4819307 175 40
12:00:35 4/9/2014 4 9 2014 12 907 525960 4819316 70 40
0:00:54 3/19/2010 3 19 2010 0 644 524352 4819310 122 39
18:00:48 5/8/2011 5 8 2011 18 666 525210 4819313 71 40
12:00:43 4/21/2012 4 21 2012 12 671 523109 4819306 174 40
12:00:18 3/27/2008 3 27 2008 12 634 523644 4819308 176 40
14:00:30 4/8/2009 4 8 2009 14 642 524571 4819311 73 40
14:00:21 12/25/2008 12 25 2008 14 633 525732 4819315 70 40
6:00:56 3/22/2011 3 22 2011 6 654 525267 4819314 71 40
18:00:24 1/4/2009 1 4 2009 18 637 521449 4819300 179 40
14:00:54 1/14/2009 1 14 2009 14 633 522830 4819305 174 40
14:00:56 1/2/2013 1 2 2013 14 675 523746 4819308 176 40
18:00:56 4/2/2011 4 2 2011 18 669 524010 4819309 176 40
16:00:42 4/13/2009 4 13 2009 16 641 523843 4819309 176 40
18:00:16 3/30/2008 3 30 2008 18 636 522518 4819304 173 40
6:00:53 1/5/2014 1 5 2014 6 917 522368 4819304 177 40
16:01:43 4/1/2011 4 1 2011 16 666 522046 4819303 177 40
2:00:53 1/5/2014 1 5 2014 2 917 522366 4819304 177 40
8:00:56 3/21/2011 3 21 2011 8 661 522327 4819304 177 40
8:00:44 4/8/2012 4 8 2012 8 658 524057 4819310 122 39
16:00:40 2/28/2013 2 28 2013 16 663 525441 4819315 71 40
8:00:47 3/4/2012 3 4 2012 8 665 523798 4819309 176 40
14:00:47 4/11/2009 4 11 2009 14 634 524408 4819311 73 40
16:00:54 2/28/2013 2 28 2013 16 666 525535 4819316 71 40
4:01:12 3/25/2011 3 25 2011 4 650 522775 4819306 173 40
12:00:54 4/7/2013 4 7 2013 12 677 525246 4819315 71 40
10:00:53 1/21/2013 1 21 2013 10 677 521425 4819301 179 40
20:00:18 3/11/2014 3 11 2014 20 908 525466 4819316 71 40
16:00:53 2/1/2011 2 1 2011 16 646 523530 4819309 175 40
18:00:54 2/19/2014 2 19 2014 18 918 523748 4819309 176 40
10:00:44 1/16/2013 1 16 2013 10 671 522648 4819306 173 40
8:00:12 2/26/2014 2 26 2014 8 913 527021 4819322 66 40
2:00:50 11/29/2010 11 29 2010 2 643 525783 4819317 70 40
12:00:41 3/25/2012 3 25 2012 12 663 521826 4819303 178 40
16:00:56 1/19/2013 1 19 2013 16 665 523279 4819308 175 40
2:00:09 4/2/2009 4 2 2009 2 645 522816 4819307 174 40
2:00:20 3/7/2009 3 7 2009 2 637 525870 4819318 70 40
18:00:43 2/25/2011 2 25 2011 18 646 525828 4819318 70 40
6:00:36 3/25/2011 3 25 2011 6 650 522759 4819307 173 40
20:00:42 12/25/2012 12 25 2012 20 658 522065 4819305 177 40
2:00:26 12/26/2012 12 26 2012 2 658 522065 4819305 177 40
0:00:55 4/11/2014 4 11 2014 0 909 526027 4819319 69 40
20:00:41 1/16/2014 1 16 2014 20 917 522854 4819307 174 40
2:00:47 12/16/2012 12 16 2012 2 671 525521 4819317 71 40
2:00:41 2/18/2014 2 18 2014 2 918 523889 4819311 176 40
10:00:42 2/12/2013 2 12 2013 10 679 524169 4819312 122 39
16:00:54 3/2/2010 3 2 2010 16 633 523762 4819311 176 40
12:00:41 3/13/2009 3 13 2009 12 638 522038 4819305 177 40
14:00:44 4/8/2009 4 8 2009 14 644 524523 4819314 73 40
10:00:38 12/15/2008 12 15 2008 10 633 523771 4819311 176 40



14:00:20 4/12/2012 4 12 2012 14 658 525969 4819319 70 40
16:00:49 3/29/2009 3 29 2009 16 642 523488 4819310 175 40
14:00:39 1/25/2014 1 25 2014 14 917 522195 4819306 177 40
18:00:41 4/5/2009 4 5 2009 18 640 525340 4819317 71 40
0:00:47 12/26/2012 12 26 2012 0 658 522067 4819306 177 40
6:00:45 3/25/2011 3 25 2011 6 669 522754 4819308 173 40
10:00:53 12/25/2012 12 25 2012 10 679 523786 4819312 176 40
14:00:54 1/16/2013 1 16 2013 14 663 523390 4819311 175 40
22:00:50 4/6/2008 4 6 2008 22 637 522583 4819308 173 40
16:00:21 4/6/2011 4 6 2011 16 654 526422 4819322 68 40
18:00:51 1/11/2012 1 11 2012 18 658 524939 4819317 72 40
14:00:43 3/28/2010 3 28 2010 14 651 526536 4819323 68 40
10:00:54 2/26/2010 2 26 2010 10 639 525309 4819318 71 40
4:00:53 4/5/2012 4 5 2012 4 675 525233 4819318 71 40
14:00:37 3/4/2014 3 4 2014 14 913 527083 4819325 66 40
16:00:56 12/20/2009 12 20 2009 16 639 523713 4819313 176 40
2:00:53 1/15/2013 1 15 2013 2 680 521976 4819307 178 40
16:00:55 3/7/2013 3 7 2013 16 663 523354 4819312 175 40
12:00:56 2/27/2010 2 27 2010 12 643 525544 4819319 71 40
0:00:49 2/18/2014 2 18 2014 0 918 523886 4819313 176 40
8:00:47 11/23/2013 11 23 2013 8 909 523304 4819311 175 40
0:00:53 2/18/2012 2 18 2012 0 665 525281 4819319 71 40
18:00:32 3/5/2013 3 5 2013 18 679 522056 4819307 177 40
14:00:52 2/16/2014 2 16 2014 14 918 526170 4819322 69 40
12:00:53 3/13/2009 3 13 2009 12 644 525500 4819320 71 40
0:00:48 11/19/2010 11 19 2010 0 641 521024 4819304 180 40
4:00:41 12/16/2012 12 16 2012 4 670 525243 4819319 71 40
16:00:54 1/19/2013 1 19 2013 16 671 523307 4819312 175 40
0:00:48 12/2/2010 12 2 2010 0 655 526303 4819323 69 40
8:00:41 3/18/2013 3 18 2013 8 663 522143 4819308 177 40
16:00:41 2/4/2011 2 4 2011 16 654 522791 4819310 173 40
22:00:48 3/12/2010 3 12 2010 22 650 525766 4819321 70 40
18:00:57 12/23/2011 12 23 2011 18 650 524743 4819317 73 40
0:00:53 12/12/2013 12 12 2013 0 911 523701 4819314 176 40
16:00:48 3/17/2014 3 17 2014 16 918 523537 4819313 175 40
18:00:47 3/2/2013 3 2 2013 18 665 523114 4819312 174 40
12:00:41 2/10/2010 2 10 2010 12 647 522303 4819309 177 40
18:00:15 3/17/2011 3 17 2011 18 663 522361 4819309 177 40
10:00:52 2/15/2011 2 15 2011 10 639 525810 4819322 70 40
2:00:49 12/5/2011 12 5 2011 2 650 526019 4819323 69 40
14:00:24 3/21/2011 3 21 2011 14 663 524045 4819316 122 39
16:00:53 2/19/2013 2 19 2013 16 663 523944 4819315 176 40
12:00:43 4/2/2008 4 2 2008 12 633 522262 4819309 177 40
6:00:56 4/3/2010 4 3 2010 6 652 525667 4819322 70 40
0:00:15 12/8/2010 12 8 2010 0 641 523792 4819315 176 40
14:00:52 4/5/2011 4 5 2011 14 666 525784 4819322 70 40
18:00:53 12/23/2009 12 23 2009 18 644 525271 4819320 71 40
16:00:54 4/21/2011 4 21 2011 16 654 525977 4819323 70 40
10:00:43 1/19/2014 1 19 2014 10 916 523688 4819315 176 40
14:00:56 2/10/2010 2 10 2010 14 647 522360 4819310 177 40
14:01:04 2/28/2014 2 28 2014 14 909 526040 4819324 69 40
14:00:20 3/23/2008 3 23 2008 14 635 522521 4819311 173 40
16:00:54 3/23/2008 3 23 2008 16 635 522530 4819311 173 40
16:00:52 3/13/2009 3 13 2009 16 643 522217 4819310 177 40



14:00:57 2/18/2013 2 18 2013 14 666 525607 4819322 71 40
4:00:56 4/3/2012 4 3 2012 4 675 525360 4819321 71 40
4:00:56 3/13/2014 3 13 2014 4 916 526397 4819325 69 40
22:00:47 4/7/2009 4 7 2009 22 643 524057 4819317 122 39
10:00:53 12/23/2009 12 23 2009 10 639 522854 4819313 174 40
12:00:57 12/15/2008 12 15 2008 12 633 523765 4819316 176 40
18:00:36 3/11/2010 3 11 2010 18 647 525303 4819321 71 40
16:00:48 3/28/2009 3 28 2009 16 638 522619 4819312 173 40
8:00:41 2/28/2010 2 28 2010 8 644 525292 4819321 71 40
18:00:42 4/5/2009 4 5 2009 18 642 525592 4819323 71 40
18:00:51 3/17/2014 3 17 2014 18 918 523536 4819315 175 40
8:00:48 3/22/2009 3 22 2009 8 648 522904 4819313 174 40
18:00:45 4/3/2008 4 3 2008 18 632 522339 4819311 177 40
4:00:49 4/11/2012 4 11 2012 4 673 524349 4819318 122 39
16:00:42 4/2/2010 4 2 2010 16 641 523832 4819317 176 40
14:00:42 3/25/2012 3 25 2012 14 663 521891 4819310 178 40
10:00:43 4/21/2008 4 21 2008 10 636 524749 4819320 73 40
14:00:32 2/24/2010 2 24 2010 14 646 523867 4819317 176 40
18:01:12 2/2/2011 2 2 2011 18 647 521539 4819309 179 40
22:00:50 1/16/2014 1 16 2014 22 917 522852 4819314 174 40
14:00:34 12/15/2008 12 15 2008 14 633 523769 4819317 176 40
8:00:49 12/6/2010 12 6 2010 8 642 526270 4819326 69 40
4:00:41 1/16/2010 1 16 2010 4 643 525987 4819325 70 40
20:00:54 2/17/2014 2 17 2014 20 918 523908 4819318 176 40
10:00:50 3/4/2010 3 4 2010 10 639 525799 4819325 70 40
16:00:48 4/15/2013 4 15 2013 16 671 522065 4819312 177 40
18:00:37 3/10/2010 3 10 2010 18 638 525893 4819325 70 40
16:00:56 3/19/2011 3 19 2011 16 650 523961 4819318 176 40
10:01:24 4/22/2011 4 22 2011 10 666 526304 4819327 69 40
16:01:23 1/8/2010 1 8 2010 16 638 522057 4819312 177 40
18:00:40 12/7/2010 12 7 2010 18 641 523806 4819318 176 40
22:00:42 2/17/2014 2 17 2014 22 918 523908 4819318 176 40
2:00:41 1/23/2014 1 23 2014 2 679 522798 4819315 173 40
8:00:54 1/23/2014 1 23 2014 8 679 522806 4819315 174 40
4:01:15 4/4/2012 4 4 2012 4 666 525739 4819325 70 40
2:01:51 1/17/2014 1 17 2014 2 917 522860 4819315 174 40
14:00:44 1/9/2010 1 9 2010 14 641 521338 4819310 179 40
18:00:53 12/18/2010 12 18 2010 18 642 524008 4819319 176 40
16:00:43 4/12/2012 4 12 2012 16 658 525955 4819326 70 40
14:00:56 1/19/2014 1 19 2014 14 679 524364 4819320 122 39
14:00:55 3/12/2012 3 12 2012 14 663 524097 4819320 122 39
10:00:42 4/12/2012 4 12 2012 10 658 525954 4819327 70 40
14:01:05 1/21/2014 1 21 2014 14 916 523744 4819319 176 40
12:01:53 3/13/2009 3 13 2009 12 643 522031 4819313 177 40
14:00:47 1/19/2010 1 19 2010 14 644 525657 4819326 70 40
12:00:56 2/28/2012 2 28 2012 12 663 525453 4819325 71 40
0:00:30 12/16/2012 12 16 2012 0 670 525295 4819324 71 40
8:00:50 1/15/2013 1 15 2013 8 680 521988 4819313 178 40
2:00:54 11/20/2013 11 20 2013 2 909 524118 4819320 122 39
8:00:53 1/5/2014 1 5 2014 8 917 522398 4819314 177 40
12:00:36 12/23/2009 12 23 2009 12 639 522856 4819316 174 40
18:00:44 2/2/2011 2 2 2011 18 801 521594 4819312 179 40
18:00:48 2/19/2013 2 19 2013 18 666 522752 4819316 173 40
6:01:24 4/4/2012 4 4 2012 6 666 525736 4819327 70 40



0:00:54 1/19/2011 1 19 2011 0 642 523665 4819319 176 40
16:00:49 1/9/2010 1 9 2010 16 641 521337 4819311 179 40
10:00:56 3/4/2010 3 4 2010 10 642 525804 4819327 70 40
6:00:57 4/11/2012 4 11 2012 6 673 524342 4819322 122 39
4:00:53 1/23/2014 1 23 2014 4 679 522801 4819316 173 40
22:00:23 12/25/2012 12 25 2012 22 658 522058 4819314 177 40
2:00:55 4/4/2012 4 4 2012 2 666 525737 4819327 70 40
4:00:21 3/18/2009 3 18 2009 4 637 523525 4819319 175 40
2:00:53 12/12/2013 12 12 2013 2 907 525353 4819326 71 40
18:01:24 4/3/2008 4 3 2008 18 636 522553 4819316 173 40
16:01:48 3/9/2010 3 9 2010 16 642 526361 4819330 69 40
16:00:58 12/23/2010 12 23 2010 16 646 523405 4819319 175 40
22:00:35 12/12/2011 12 12 2011 22 650 526228 4819329 69 40
10:00:47 12/18/2008 12 18 2008 10 634 523716 4819320 176 40
16:00:41 3/5/2013 3 5 2013 16 658 522374 4819316 177 40
6:00:49 12/27/2012 12 27 2012 6 671 521570 4819313 179 40
16:00:42 4/4/2009 4 4 2009 16 634 521669 4819313 178 40
4:00:37 12/17/2010 12 17 2010 4 642 523833 4819321 176 40
6:00:34 4/5/2012 4 5 2012 6 675 525228 4819326 71 40
16:00:45 3/28/2009 3 28 2009 16 642 523372 4819319 175 40
14:00:20 3/29/2009 3 29 2009 14 642 523489 4819320 175 40
16:00:41 4/6/2011 4 6 2011 16 660 525798 4819328 70 40
10:00:51 4/22/2008 4 22 2008 10 632 524409 4819323 73 40
10:00:44 4/7/2012 4 7 2012 10 672 525606 4819328 71 40
8:00:49 2/17/2011 2 17 2011 8 646 523684 4819321 176 40
22:01:14 12/4/2010 12 4 2010 22 647 523923 4819322 176 40
18:00:12 4/17/2011 4 17 2011 18 666 525731 4819328 70 40
12:00:48 4/15/2009 4 15 2009 12 635 522432 4819316 173 40
18:00:54 3/21/2011 3 21 2011 18 668 524945 4819325 72 40
12:00:47 2/25/2014 2 25 2014 12 908 525488 4819328 71 40
14:00:45 12/24/2009 12 24 2009 14 644 523867 4819322 176 40
6:00:41 4/3/2012 4 3 2012 6 675 525364 4819327 71 40
6:00:54 12/17/2010 12 17 2010 6 642 523826 4819322 176 40
18:00:50 3/18/2011 3 18 2011 18 655 522224 4819316 177 40
4:00:24 12/10/2012 12 10 2012 4 658 525954 4819330 70 40
2:00:48 3/28/2012 3 28 2012 2 676 521371 4819314 179 40
18:00:15 4/13/2011 4 13 2011 18 664 525156 4819327 72 40
22:00:54 12/5/2011 12 5 2011 22 667 525972 4819330 70 40
14:00:30 2/26/2010 2 26 2010 14 640 525050 4819327 72 40
18:00:45 3/31/2013 3 31 2013 18 663 526052 4819330 69 40
12:00:55 1/2/2013 1 2 2013 12 671 522133 4819317 177 40
12:00:25 3/9/2010 3 9 2010 12 643 526478 4819333 68 40
8:00:49 11/27/2008 11 27 2008 8 634 526857 4819334 66 40
2:00:48 5/12/2011 5 12 2011 2 654 526244 4819332 69 40
18:00:50 2/26/2010 2 26 2010 18 640 523814 4819323 176 40
10:00:47 12/20/2011 12 20 2011 10 650 523887 4819323 176 40
2:00:55 12/16/2012 12 16 2012 2 670 525291 4819328 71 40
16:00:42 4/14/2011 4 14 2011 16 658 525356 4819329 71 40
0:00:42 12/6/2010 12 6 2010 0 801 525512 4819329 71 40
6:00:54 4/20/2010 4 20 2010 6 646 524319 4819325 122 39
2:00:55 12/14/2010 12 14 2010 2 642 523826 4819323 176 40
10:00:43 4/21/2008 4 21 2008 10 631 524537 4819326 73 40
22:00:53 1/18/2011 1 18 2011 22 642 523663 4819323 176 40
10:00:41 5/1/2011 5 1 2011 10 655 521932 4819317 178 40



16:00:54 2/3/2013 2 3 2013 16 680 521967 4819318 178 40
14:00:42 11/26/2010 11 26 2010 14 801 525765 4819331 70 40
16:00:59 2/4/2014 2 4 2014 16 907 523518 4819323 175 40
4:00:56 4/8/2012 4 8 2012 4 666 525895 4819332 70 40
4:00:53 3/25/2011 3 25 2011 4 669 522742 4819320 173 40
10:00:53 1/2/2013 1 2 2013 10 671 522135 4819319 177 40
12:00:53 1/5/2011 1 5 2011 12 801 521675 4819317 178 40
16:00:41 1/19/2009 1 19 2009 16 632 521698 4819317 178 40
16:00:23 3/24/2011 3 24 2011 16 664 524156 4819326 122 39
18:00:48 12/19/2012 12 19 2012 18 670 523794 4819324 176 40
8:01:11 1/15/2010 1 15 2010 8 642 526705 4819335 68 40
22:00:54 12/6/2013 12 6 2013 22 917 526189 4819334 69 40
16:00:42 4/1/2012 4 1 2012 16 666 525451 4819331 71 40
10:01:42 3/4/2010 3 4 2010 10 644 525668 4819332 70 40
12:00:39 1/31/2014 1 31 2014 12 916 523558 4819324 175 40
4:00:26 12/16/2013 12 16 2013 4 909 523977 4819325 176 40
4:00:55 3/18/2014 3 18 2014 4 916 523714 4819325 176 40
4:00:50 1/15/2013 1 15 2013 4 680 521985 4819319 178 40
8:00:54 1/15/2010 1 15 2010 8 643 525796 4819332 70 40
16:00:24 4/7/2009 4 7 2009 16 639 525134 4819330 72 40
16:00:54 4/18/2011 4 18 2011 16 662 523828 4819325 176 40
18:00:47 11/26/2010 11 26 2010 18 641 521257 4819317 179 40
18:01:13 12/12/2011 12 12 2011 18 650 526288 4819335 69 40
6:00:54 3/1/2010 3 1 2010 6 644 525158 4819330 72 40
18:00:53 4/16/2009 4 16 2009 18 641 524587 4819328 73 40
14:00:53 12/12/2010 12 12 2010 14 638 521197 4819317 179 40
14:00:21 1/13/2012 1 13 2012 14 658 525989 4819334 70 40
12:00:38 3/30/2011 3 30 2011 12 669 523881 4819326 176 40
18:00:40 4/11/2010 4 11 2010 18 652 524028 4819326 122 39
2:00:47 12/8/2010 12 8 2010 2 641 523797 4819326 176 40
16:00:48 4/17/2011 4 17 2011 16 801 523792 4819326 176 40
0:00:31 3/22/2009 3 22 2009 0 640 525449 4819332 71 40
18:00:55 3/17/2009 3 17 2009 18 637 523608 4819325 175 40
8:00:24 12/23/2010 12 23 2010 8 801 523701 4819326 176 40
8:00:54 1/16/2010 1 16 2010 8 643 525795 4819333 70 40
12:00:55 12/18/2008 12 18 2008 12 634 523715 4819326 176 40
14:00:13 1/17/2011 1 17 2011 14 642 524344 4819328 122 39
22:00:53 3/20/2009 3 20 2009 22 645 524859 4819330 72 40
16:00:54 1/17/2014 1 17 2014 16 909 523505 4819325 175 40
16:00:23 12/21/2008 12 21 2008 16 635 525643 4819333 70 40
22:00:25 11/25/2010 11 25 2010 22 643 525281 4819332 71 40
16:00:53 12/25/2012 12 25 2012 16 679 523766 4819327 176 40
18:00:26 3/29/2009 3 29 2009 18 642 523503 4819326 175 40
14:01:24 3/1/2013 3 1 2013 14 677 522682 4819323 173 40
4:00:43 4/2/2009 4 2 2009 4 645 522841 4819324 174 40
4:00:47 12/1/2010 12 1 2010 4 655 525941 4819335 70 40
12:00:41 2/28/2012 2 28 2012 12 666 526000 4819335 70 40
18:00:53 3/31/2010 3 31 2010 18 652 525429 4819333 71 40
6:00:54 1/16/2010 1 16 2010 6 643 525794 4819335 70 40
6:00:55 12/24/2012 12 24 2012 6 675 524590 4819330 73 40
16:00:47 3/31/2011 3 31 2011 16 662 523728 4819327 176 40
10:00:56 1/4/2010 1 4 2010 10 633 523840 4819328 176 40
16:00:24 1/13/2014 1 13 2014 16 909 523061 4819325 174 40
18:01:24 3/25/2008 3 25 2008 18 636 523346 4819326 175 40



6:00:47 12/6/2010 12 6 2010 6 639 526491 4819338 68 40
14:00:47 4/8/2009 4 8 2009 14 640 524628 4819331 73 40
10:01:24 1/18/2014 1 18 2014 10 916 523746 4819328 176 40
18:00:44 12/12/2010 12 12 2010 18 638 521215 4819319 179 40
6:00:42 4/2/2009 4 2 2009 6 645 522839 4819325 174 40
10:00:53 4/9/2014 4 9 2014 10 908 526713 4819339 68 40
8:00:53 3/29/2008 3 29 2008 8 634 524022 4819329 122 39
6:00:18 1/15/2013 1 15 2013 6 680 521984 4819322 178 40
0:00:56 12/1/2010 12 1 2010 0 654 525702 4819335 70 40
0:00:50 4/28/2009 4 28 2009 0 646 521640 4819321 178 40
16:00:55 12/11/2013 12 11 2013 16 907 522185 4819323 177 40
14:00:53 2/16/2011 2 16 2011 14 646 525165 4819333 72 40
18:00:25 4/20/2011 4 20 2011 18 665 524016 4819329 122 39
12:00:24 1/4/2010 1 4 2010 12 633 523841 4819329 176 40
6:00:23 3/22/2011 3 22 2011 6 669 525301 4819334 71 40
16:00:42 4/21/2011 4 21 2011 16 650 525964 4819337 70 40
10:00:47 3/15/2010 3 15 2010 10 650 526194 4819338 69 40
12:00:23 12/25/2009 12 25 2009 12 644 523712 4819328 176 40
14:00:38 1/3/2010 1 3 2010 14 633 523735 4819329 176 40
22:00:56 12/7/2010 12 7 2010 22 641 523810 4819329 176 40
18:00:30 3/17/2014 3 17 2014 18 908 523403 4819328 175 40
14:00:41 3/22/2011 3 22 2011 14 655 523544 4819328 175 40
16:00:47 3/28/2010 3 28 2010 16 640 526201 4819338 69 40
16:00:48 12/25/2009 12 25 2009 16 644 523703 4819329 176 40
16:02:41 1/21/2014 1 21 2014 16 916 523792 4819329 176 40
2:00:43 12/1/2010 12 1 2010 2 655 525888 4819337 70 40
18:00:53 3/16/2010 3 16 2010 18 642 525843 4819337 70 40
22:00:20 4/11/2013 4 11 2013 22 658 521094 4819320 180 40
4:00:29 4/9/2012 4 9 2012 4 658 524353 4819332 122 39
6:00:12 2/1/2012 2 1 2012 6 663 521597 4819322 178 40
12:00:53 12/30/2008 12 30 2008 12 632 523698 4819330 176 40
10:00:53 4/2/2012 4 2 2012 10 676 525748 4819337 70 40
12:00:50 3/19/2008 3 19 2008 12 635 523492 4819329 175 40
14:00:42 2/19/2012 2 19 2012 14 665 524643 4819333 73 40
22:00:42 12/3/2011 12 3 2011 22 658 525981 4819338 70 40
20:00:49 2/19/2014 2 19 2014 20 913 527045 4819343 66 40
14:00:42 1/19/2013 1 19 2013 14 665 523300 4819329 175 40
14:00:43 4/15/2008 4 15 2008 14 632 524454 4819333 73 40
12:00:56 11/26/2010 11 26 2010 12 801 523826 4819331 176 40
16:00:56 4/6/2012 4 6 2012 16 679 526129 4819339 69 40
22:00:56 2/26/2013 2 26 2013 22 677 521464 4819323 179 40
18:00:56 11/25/2010 11 25 2010 18 643 525269 4819336 71 40
18:00:48 3/31/2011 3 31 2011 18 662 523708 4819330 176 40
12:00:25 4/22/2009 4 22 2009 12 646 523864 4819331 176 40
10:00:41 4/17/2011 4 17 2011 10 662 525373 4819337 71 40
12:00:41 1/14/2011 1 14 2011 12 655 522306 4819326 177 40
10:00:54 1/19/2013 1 19 2013 10 671 523343 4819330 175 40
8:00:56 12/24/2012 12 24 2012 8 675 524576 4819334 73 40
2:00:53 1/17/2009 1 17 2009 2 632 521495 4819323 179 40
18:00:54 4/15/2012 4 15 2012 18 676 524298 4819333 122 39
14:00:43 3/2/2010 3 2 2010 14 642 523674 4819331 176 40
4:00:41 3/1/2010 3 1 2010 4 644 525150 4819336 72 40
2:00:42 4/2/2009 4 2 2009 2 642 522914 4819328 174 40
2:00:39 12/4/2012 12 4 2012 2 675 525595 4819338 71 40



10:00:51 1/24/2014 1 24 2014 10 909 523573 4819331 175 40
4:00:56 2/4/2011 2 4 2011 4 655 523805 4819331 176 40
0:01:23 12/13/2011 12 13 2011 0 650 526000 4819340 70 40
18:00:55 3/23/2009 3 23 2009 18 645 525539 4819338 71 40
20:00:55 3/16/2014 3 16 2014 20 913 527202 4819345 66 40
2:00:46 12/4/2008 12 4 2008 2 634 526545 4819342 68 40
16:01:12 5/1/2010 5 1 2010 16 639 523832 4819332 176 40
0:00:24 12/10/2012 12 10 2012 0 658 526181 4819341 69 40
4:00:48 2/18/2014 2 18 2014 4 918 523942 4819333 176 40
8:00:54 12/31/2009 12 31 2009 8 644 525623 4819339 70 40
22:01:12 12/14/2010 12 14 2010 22 642 523937 4819333 176 40
8:01:11 11/21/2010 11 21 2010 8 641 524138 4819333 122 39
8:00:47 4/2/2014 4 2 2014 8 913 523009 4819330 174 40
14:00:53 1/17/2014 1 17 2014 14 909 523504 4819331 175 40
12:00:43 3/22/2011 3 22 2011 12 655 523546 4819332 175 40
8:00:28 3/25/2010 3 25 2010 8 646 522478 4819328 173 40
14:00:47 3/19/2009 3 19 2009 14 646 523936 4819333 176 40
14:00:54 12/25/2009 12 25 2009 14 644 523715 4819332 176 40
22:00:53 1/17/2010 1 17 2010 22 644 525795 4819340 70 40
18:00:48 11/25/2010 11 25 2010 18 651 523835 4819333 176 40
18:00:47 3/31/2010 3 31 2010 18 638 524395 4819335 122 39
6:00:40 1/17/2014 1 17 2014 6 917 522860 4819329 174 40
16:00:50 4/2/2010 4 2 2010 16 652 525203 4819338 72 40
10:00:47 12/30/2008 12 30 2008 10 632 523699 4819332 176 40
16:00:26 12/19/2009 12 19 2009 16 639 522973 4819330 174 40
10:00:23 2/26/2013 2 26 2013 10 666 525612 4819339 70 40
16:00:53 4/19/2013 4 19 2013 16 671 523465 4819332 175 40
6:00:53 12/15/2012 12 15 2012 6 670 525532 4819339 71 40
12:00:55 1/15/2013 1 15 2013 12 680 522098 4819327 177 40
14:00:24 1/4/2010 1 4 2010 14 633 523833 4819333 176 40
6:00:44 4/9/2012 4 9 2012 6 658 524346 4819335 122 39
8:00:50 3/31/2009 3 31 2009 8 644 523054 4819331 174 40
16:00:53 2/27/2011 2 27 2011 16 646 526084 4819342 69 40
6:00:42 12/18/2008 12 18 2008 6 634 525826 4819341 70 40
4:00:48 12/21/2010 12 21 2010 4 642 523937 4819334 176 40
12:00:52 3/25/2014 3 25 2014 12 679 521812 4819327 178 40
6:01:07 3/1/2010 3 1 2010 6 646 525390 4819339 71 40
4:00:47 3/5/2014 3 5 2014 4 917 523035 4819331 174 40
0:00:48 3/7/2009 3 7 2009 0 637 525807 4819341 70 40
22:00:55 4/10/2014 4 10 2014 22 909 526019 4819342 69 40
16:00:54 1/16/2013 1 16 2013 16 663 523357 4819332 175 40
18:00:54 4/2/2008 4 2 2008 18 632 521519 4819326 179 40
16:00:25 1/2/2013 1 2 2013 16 663 523053 4819331 174 40
16:00:55 3/14/2009 3 14 2009 16 638 521715 4819327 178 40
12:00:23 3/3/2011 3 3 2011 12 650 526301 4819343 69 40
8:00:41 12/31/2009 12 31 2009 8 643 525044 4819338 72 40
4:00:56 12/18/2008 12 18 2008 4 634 525826 4819341 70 40
4:00:56 1/17/2014 1 17 2014 4 917 522865 4819331 174 40
10:00:49 3/4/2010 3 4 2010 10 640 525623 4819341 70 40
14:00:48 3/26/2009 3 26 2009 14 634 523039 4819332 174 40
4:00:52 4/26/2011 4 26 2011 4 655 521307 4819326 179 40
10:00:42 3/4/2009 3 4 2009 10 637 525847 4819342 70 40
10:00:53 4/28/2014 4 28 2014 10 909 524022 4819335 122 39
18:00:42 4/22/2009 4 22 2009 18 646 523677 4819334 176 40



0:00:55 12/12/2013 12 12 2013 0 671 523957 4819335 176 40
6:00:54 12/6/2010 12 6 2010 6 642 526295 4819344 69 40
18:00:53 3/19/2010 3 19 2010 18 652 525567 4819341 71 40
8:00:54 1/17/2014 1 17 2014 8 917 522883 4819331 174 40
14:00:37 4/8/2012 4 8 2012 14 671 523466 4819333 175 40
8:00:48 4/9/2010 4 9 2010 8 639 526179 4819343 69 40
18:00:55 3/22/2009 3 22 2009 18 633 525101 4819339 72 40
18:00:22 11/28/2010 11 28 2010 18 647 521532 4819327 179 40
22:00:53 1/16/2009 1 16 2009 22 632 521497 4819327 179 40
16:00:54 5/1/2010 5 1 2010 16 656 523755 4819335 176 40
6:00:20 2/17/2011 2 17 2011 6 646 523691 4819335 176 40
2:00:34 1/5/2011 1 5 2011 2 801 521589 4819328 179 40
14:00:26 1/31/2011 1 31 2011 14 655 522657 4819331 173 40
12:00:43 1/3/2010 1 3 2010 12 633 523731 4819335 176 40
10:00:15 1/14/2011 1 14 2011 10 801 523918 4819335 176 40
2:00:14 4/11/2008 4 11 2008 2 633 522052 4819329 177 40
18:00:54 1/1/2013 1 1 2013 18 665 522592 4819331 173 40
18:00:33 4/20/2013 4 20 2013 18 658 524045 4819336 122 39
8:01:11 1/16/2011 1 16 2011 8 801 523686 4819335 176 40
10:00:24 3/28/2010 3 28 2010 10 655 526670 4819346 68 40
10:00:47 4/9/2010 4 9 2010 10 639 526177 4819344 69 40
14:00:49 3/26/2012 3 26 2012 14 671 522602 4819331 173 40
2:00:55 3/9/2009 3 9 2009 2 637 525724 4819343 70 40
16:00:47 1/21/2013 1 21 2013 16 680 522418 4819331 173 40
0:02:15 1/3/2011 1 3 2011 0 650 522873 4819332 174 40
22:00:41 2/28/2010 2 28 2010 22 642 525136 4819340 72 40
12:00:51 4/11/2009 4 11 2009 12 642 525892 4819343 70 40
18:00:42 4/19/2011 4 19 2011 18 663 521076 4819327 180 40
14:00:41 1/13/2009 1 13 2009 14 637 525063 4819340 72 40
22:00:54 11/25/2010 11 25 2010 22 651 523833 4819336 176 40
12:00:53 1/19/2013 1 19 2013 12 671 523343 4819334 175 40
14:00:36 1/19/2013 1 19 2013 14 671 523344 4819334 175 40
10:00:12 3/9/2009 3 9 2009 10 637 526083 4819344 69 40
22:00:54 12/27/2013 12 27 2013 22 917 522002 4819330 177 40
18:00:55 3/2/2014 3 2 2014 18 918 524266 4819338 122 39
6:00:47 1/17/2009 1 17 2009 6 632 521500 4819328 179 40
0:00:43 12/4/2011 12 4 2011 0 658 525882 4819344 70 40
4:00:49 2/17/2011 2 17 2011 4 646 523695 4819336 176 40
0:01:58 12/21/2009 12 21 2009 0 640 525684 4819343 70 40
10:01:15 2/10/2010 2 10 2010 10 647 522342 4819331 177 40
18:00:47 12/15/2011 12 15 2011 18 659 523726 4819336 176 40
16:00:24 3/19/2009 3 19 2009 16 633 523091 4819334 174 40
14:00:48 1/19/2011 1 19 2011 14 801 523721 4819336 176 40
10:00:42 1/3/2010 1 3 2010 10 633 523730 4819336 176 40
18:00:42 1/16/2009 1 16 2009 18 632 521495 4819328 179 40
14:00:33 4/18/2009 4 18 2009 14 640 527037 4819349 66 40
8:00:53 11/21/2010 11 21 2010 8 643 525260 4819342 71 40
12:00:53 4/18/2011 4 18 2011 12 669 523815 4819336 176 40
6:00:54 1/16/2011 1 16 2011 6 801 523694 4819336 176 40
10:00:54 3/2/2014 3 2 2014 10 908 524319 4819338 122 39
2:00:54 3/9/2010 3 9 2010 2 638 526164 4819345 69 40
16:00:27 4/12/2012 4 12 2012 16 675 525149 4819342 72 40
12:00:55 12/25/2008 12 25 2008 12 633 525753 4819344 70 40
4:00:48 1/3/2011 1 3 2011 4 650 522881 4819334 174 40



22:00:42 12/6/2011 12 6 2011 22 650 525404 4819343 71 40
18:00:54 1/2/2011 1 2 2011 18 650 522873 4819334 174 40
6:00:49 1/14/2012 1 14 2012 6 665 525812 4819344 70 40
4:00:54 12/18/2008 12 18 2008 4 637 524041 4819338 122 39
10:00:47 12/30/2008 12 30 2008 10 634 523750 4819337 176 40
12:00:44 4/12/2012 4 12 2012 12 658 526107 4819346 69 40
10:00:53 3/4/2010 3 4 2010 10 643 525731 4819344 70 40
2:00:56 2/1/2012 2 1 2012 2 663 521566 4819330 179 40
14:00:42 4/11/2012 4 11 2012 14 672 521990 4819331 178 40
10:00:43 11/3/2010 11 3 2010 10 639 522470 4819333 173 40
16:00:50 1/22/2009 1 22 2009 16 633 521534 4819330 179 40
14:00:54 3/25/2009 3 25 2009 14 648 523110 4819335 174 40
18:00:47 12/14/2010 12 14 2010 18 642 523913 4819338 176 40
18:00:54 2/19/2013 2 19 2013 18 663 522657 4819334 173 40
12:01:05 4/15/2014 4 15 2014 12 916 526970 4819350 66 40
2:01:46 1/3/2011 1 3 2011 2 650 522871 4819335 174 40
18:00:09 4/1/2011 4 1 2011 18 662 521717 4819331 178 40
2:00:53 12/18/2009 12 18 2009 2 644 525624 4819345 70 40
10:00:54 2/29/2012 2 29 2012 10 666 525842 4819346 70 40
16:02:11 2/16/2014 2 16 2014 16 918 526208 4819347 69 40
14:00:54 1/21/2013 1 21 2013 14 680 522415 4819334 173 40
6:00:50 3/8/2009 3 8 2009 6 637 525767 4819346 70 40
14:00:35 4/10/2013 4 10 2013 14 677 522173 4819333 177 40
22:00:25 3/6/2009 3 6 2009 22 637 525791 4819346 70 40
16:00:53 3/27/2014 3 27 2014 16 907 525171 4819344 72 40
8:00:42 4/3/2012 4 3 2012 8 658 521965 4819333 178 40
14:00:20 3/13/2011 3 13 2011 14 650 524071 4819340 122 39
0:00:29 12/18/2013 12 18 2013 0 907 525882 4819347 70 40
0:00:23 11/29/2010 11 29 2010 0 643 525679 4819346 70 40
22:00:48 3/19/2009 3 19 2009 22 644 523054 4819336 174 40
14:00:48 4/14/2009 4 14 2009 14 648 525993 4819347 70 40
18:00:53 12/12/2010 12 12 2010 18 642 521385 4819331 179 40
0:01:12 12/22/2009 12 22 2009 0 647 522927 4819336 174 40
12:00:27 2/24/2014 2 24 2014 12 907 525343 4819345 71 40
10:00:53 12/24/2012 12 24 2012 10 675 524429 4819342 73 40
6:00:56 3/1/2010 3 1 2010 6 643 525185 4819344 72 40
18:00:27 4/1/2008 4 1 2008 18 631 521672 4819332 178 40
8:00:47 3/17/2009 3 17 2009 8 643 523378 4819338 175 40
0:00:54 3/14/2014 3 14 2014 0 908 525321 4819345 71 40
18:00:54 3/16/2010 3 16 2010 18 651 525385 4819346 71 40
12:00:53 12/24/2009 12 24 2009 12 644 523860 4819340 176 40
18:00:21 3/4/2013 3 4 2013 18 663 523314 4819338 175 40
14:00:54 12/30/2010 12 30 2010 14 642 524531 4819343 73 40
6:00:53 3/22/2011 3 22 2011 6 667 525284 4819346 71 40
18:00:43 1/16/2009 1 16 2009 18 632 522296 4819335 177 40
18:00:24 3/20/2011 3 20 2011 18 658 522839 4819337 174 40
14:00:43 12/30/2008 12 30 2008 14 634 523752 4819340 176 40
10:01:11 2/15/2011 2 15 2011 10 642 525809 4819348 70 40
12:00:56 2/26/2010 2 26 2010 12 638 525175 4819346 72 40
10:00:42 3/15/2010 3 15 2010 10 651 526135 4819349 69 40
12:00:49 1/19/2014 1 19 2014 12 907 523646 4819340 176 40
18:00:56 4/3/2012 4 3 2012 18 676 524537 4819344 73 40
4:00:53 4/9/2012 4 9 2012 4 673 524492 4819343 73 40
18:00:42 3/19/2009 3 19 2009 18 645 524829 4819345 72 40



8:00:55 3/26/2008 3 26 2008 8 636 523817 4819341 176 40
18:00:53 2/9/2010 2 9 2010 18 647 522195 4819336 177 40
16:00:56 12/19/2009 12 19 2009 16 646 523757 4819341 176 40
0:00:54 3/20/2009 3 20 2009 0 644 523054 4819339 174 40
0:00:53 3/25/2014 3 25 2014 0 909 525436 4819347 71 40
14:00:53 3/29/2012 3 29 2012 14 670 525269 4819347 71 40
18:00:20 12/10/2010 12 10 2010 18 654 522153 4819336 177 40
4:00:53 2/1/2012 2 1 2012 4 663 521566 4819334 179 40
12:00:52 4/6/2009 4 6 2009 12 641 521849 4819335 178 40
12:02:56 4/3/2010 4 3 2010 12 639 526553 4819352 68 40
0:00:47 12/20/2009 12 20 2009 0 646 525182 4819347 72 40
18:00:47 4/6/2012 4 6 2012 18 673 526191 4819351 69 40
16:00:47 3/22/2009 3 22 2009 16 644 525092 4819347 72 40
10:00:53 12/11/2013 12 11 2013 10 911 523169 4819340 174 40
18:00:42 3/12/2011 3 12 2011 18 654 522227 4819337 177 40
8:00:27 4/10/2014 4 10 2014 8 907 525323 4819348 71 40
14:00:35 3/21/2011 3 21 2011 14 667 525085 4819347 72 40
0:00:24 2/3/2014 2 3 2014 0 909 522836 4819339 174 40
18:00:47 1/16/2010 1 16 2010 18 643 525816 4819350 70 40
16:00:34 2/2/2011 2 2 2011 16 801 521745 4819336 178 40
22:01:14 1/2/2011 1 2 2011 22 650 522875 4819339 174 40
16:00:26 4/18/2014 4 18 2014 16 909 524461 4819345 73 40
16:00:53 3/31/2011 3 31 2011 16 666 523333 4819341 175 40
18:00:43 3/29/2012 3 29 2012 18 675 525322 4819348 71 40
18:00:31 12/25/2008 12 25 2008 18 633 525687 4819350 70 40
14:00:53 2/14/2011 2 14 2011 14 638 522443 4819338 173 40
16:00:47 4/26/2011 4 26 2011 16 666 525807 4819350 70 40
10:00:24 1/14/2012 1 14 2012 10 658 525380 4819349 71 40
6:00:35 2/4/2011 2 4 2011 6 655 523805 4819343 176 40
4:00:41 3/1/2010 3 1 2010 4 643 525185 4819348 72 40
6:00:47 4/9/2012 4 9 2012 6 673 524487 4819346 73 40
8:00:56 3/25/2008 3 25 2008 8 637 523726 4819343 176 40
0:00:53 1/17/2009 1 17 2009 0 632 521494 4819336 179 40
8:00:50 11/25/2010 11 25 2010 8 651 523780 4819343 176 40
14:00:41 1/3/2010 1 3 2010 14 638 523628 4819343 176 40
18:00:56 4/6/2012 4 6 2012 18 672 525817 4819351 70 40
10:00:54 4/14/2009 4 14 2009 10 648 525667 4819350 70 40
16:00:54 2/25/2011 2 25 2011 16 642 525945 4819351 70 40
6:01:24 1/3/2011 1 3 2011 6 650 522879 4819340 174 40
18:00:54 1/17/2010 1 17 2010 18 644 525717 4819351 70 40
8:00:36 4/21/2008 4 21 2008 8 633 524674 4819347 73 40
18:00:44 4/7/2011 4 7 2011 18 663 524874 4819348 72 40
12:00:19 12/30/2008 12 30 2008 12 634 523750 4819344 176 40
4:01:23 12/18/2012 12 18 2012 4 675 525157 4819349 72 40
12:00:37 3/29/2008 3 29 2008 12 633 523617 4819343 176 40
10:00:43 12/11/2010 12 11 2010 10 650 523205 4819342 174 40
14:00:53 1/17/2009 1 17 2009 14 633 522856 4819341 174 40
6:00:54 1/15/2010 1 15 2010 6 642 526687 4819355 68 40
8:00:51 4/8/2010 4 8 2010 8 640 527001 4819356 66 40
18:00:52 12/29/2012 12 29 2012 18 679 522125 4819339 177 40
14:00:59 4/14/2011 4 14 2011 14 650 525580 4819351 71 40
18:00:56 12/14/2011 12 14 2011 18 650 525819 4819352 70 40
18:00:54 1/20/2010 1 20 2010 18 644 525992 4819353 70 40
14:00:21 1/4/2010 1 4 2010 14 638 523658 4819344 176 40



8:00:31 12/20/2009 12 20 2009 8 640 523735 4819345 176 40
2:00:41 1/3/2014 1 3 2014 2 908 522875 4819342 174 40
22:00:24 1/10/2014 1 10 2014 22 671 522418 4819340 173 40
14:00:25 1/13/2012 1 13 2012 14 663 525860 4819353 70 40
16:00:56 3/17/2014 3 17 2014 16 908 523393 4819344 175 40
4:00:56 12/29/2012 12 29 2012 4 675 525040 4819350 72 40
0:00:33 12/5/2010 12 5 2010 0 647 524562 4819348 73 40
2:00:49 12/2/2010 12 2 2010 2 655 526289 4819354 69 40
22:00:54 3/12/2014 3 12 2014 22 916 526204 4819354 69 40
14:00:42 12/19/2009 12 19 2009 14 646 523756 4819345 176 40
16:00:41 3/10/2012 3 10 2012 16 658 522290 4819340 177 40
14:00:21 3/14/2009 3 14 2009 14 638 521709 4819338 178 40
2:00:56 4/4/2012 4 4 2012 2 675 525262 4819351 71 40
4:00:54 1/3/2014 1 3 2014 4 908 522875 4819342 174 40
12:00:53 1/2/2014 1 2 2014 12 908 523339 4819344 175 40
0:00:50 12/19/2009 12 19 2009 0 639 525633 4819352 70 40
10:00:55 1/19/2013 1 19 2013 10 665 523367 4819344 175 40
10:00:32 1/19/2014 1 19 2014 10 907 523659 4819345 176 40
6:00:20 3/22/2011 3 22 2011 6 650 525283 4819351 71 40
16:00:53 2/19/2014 2 19 2014 16 918 523727 4819346 176 40
2:00:26 12/4/2013 12 4 2013 2 907 525858 4819354 70 40
22:00:55 1/4/2014 1 4 2014 22 917 522400 4819341 177 40
14:00:55 3/21/2010 3 21 2010 14 639 521968 4819340 178 40
6:00:47 12/16/2012 12 16 2012 6 670 525282 4819352 71 40
22:00:54 1/16/2010 1 16 2010 22 643 525815 4819354 70 40
16:00:44 12/22/2008 12 22 2008 16 637 523634 4819346 176 40
8:00:54 2/10/2011 2 10 2011 8 639 523676 4819346 176 40
22:00:34 3/24/2014 3 24 2014 22 909 525437 4819353 71 40
12:00:36 4/3/2010 4 3 2010 12 746 526162 4819355 69 40
18:00:54 3/19/2014 3 19 2014 18 916 523841 4819347 176 40
0:00:56 12/6/2011 12 6 2011 0 667 525983 4819355 70 40
18:00:53 3/1/2013 3 1 2013 18 677 522675 4819343 173 40
14:00:42 3/21/2011 3 21 2011 14 659 524009 4819348 176 40
18:00:53 3/1/2010 3 1 2010 18 642 523800 4819347 176 40
12:00:47 3/31/2009 3 31 2009 12 644 523645 4819347 176 40
18:00:52 12/24/2010 12 24 2010 18 801 522673 4819343 173 40
20:00:48 2/26/2013 2 26 2013 20 677 521616 4819340 178 40
8:00:35 1/19/2014 1 19 2014 8 916 523660 4819347 176 40
18:00:43 1/17/2009 1 17 2009 18 633 522397 4819343 177 40
18:00:53 1/27/2010 1 27 2010 18 640 521993 4819341 178 40
12:00:44 4/3/2010 4 3 2010 12 652 526491 4819358 68 40
22:00:38 12/14/2011 12 14 2011 22 650 525822 4819355 70 40
6:00:48 4/8/2010 4 8 2010 6 640 526977 4819360 66 40
22:00:50 3/20/2009 3 20 2009 22 644 524555 4819350 73 40
18:00:55 2/7/2010 2 7 2010 18 640 521992 4819342 178 40
22:00:55 12/6/2010 12 6 2010 22 641 523622 4819347 176 40
8:02:03 4/10/2014 4 10 2014 8 909 525081 4819353 72 40
12:00:42 3/17/2009 3 17 2009 12 644 523578 4819347 175 40
18:00:53 3/10/2010 3 10 2010 18 642 526313 4819357 69 40
18:00:49 1/16/2014 1 16 2014 18 917 522910 4819345 174 40
10:00:54 1/3/2013 1 3 2013 10 675 523600 4819347 175 40
22:00:53 12/9/2011 12 9 2011 22 801 525780 4819355 70 40
10:00:47 2/16/2011 2 16 2011 10 639 525822 4819356 70 40
18:00:53 1/30/2010 1 30 2010 18 633 522705 4819345 173 40



18:00:43 3/9/2012 3 9 2012 18 663 522900 4819345 174 40
12:01:07 1/19/2013 1 19 2013 12 665 523373 4819347 175 40
0:00:30 11/29/2010 11 29 2010 0 801 525502 4819355 71 40
18:00:55 2/3/2011 2 3 2011 18 642 523514 4819347 175 40
18:00:38 3/7/2011 3 7 2011 18 650 521726 4819341 178 40
8:00:52 11/22/2013 11 22 2013 8 907 523358 4819347 175 40
4:01:46 11/30/2010 11 30 2010 4 657 521005 4819339 180 40
4:00:54 2/10/2011 2 10 2011 4 639 523678 4819348 176 40
6:00:44 3/9/2009 3 9 2009 6 637 525668 4819356 70 40
18:00:47 3/20/2010 3 20 2010 18 654 525640 4819356 70 40
0:01:12 3/9/2014 3 9 2014 0 918 524313 4819351 122 39
4:00:41 3/4/2013 3 4 2013 4 666 523736 4819349 176 40
8:01:06 3/16/2013 3 16 2013 8 663 522136 4819343 177 40
18:00:48 3/26/2009 3 26 2009 18 640 521380 4819341 179 40
22:00:53 3/19/2010 3 19 2010 22 654 523751 4819349 176 40
22:00:53 12/24/2010 12 24 2010 22 801 522675 4819345 173 40
8:00:48 1/3/2011 1 3 2011 8 650 522883 4819346 174 40
18:01:18 4/10/2010 4 10 2010 18 640 521316 4819341 179 40
18:03:51 3/28/2010 3 28 2010 18 644 526918 4819361 66 40
10:00:25 3/27/2010 3 27 2010 10 652 524165 4819351 122 39
18:02:17 1/13/2014 1 13 2014 18 909 522998 4819346 174 40
16:00:46 3/19/2009 3 19 2009 16 644 524052 4819350 122 39
22:00:55 12/10/2012 12 10 2012 22 670 525801 4819357 70 40
4:00:48 12/4/2013 12 4 2013 4 907 525858 4819357 70 40
16:01:23 3/18/2009 3 18 2009 16 640 524072 4819350 122 39
10:00:55 1/20/2010 1 20 2010 10 642 525756 4819357 70 40
8:00:51 4/21/2008 4 21 2008 8 632 524525 4819352 73 40
20:00:53 1/4/2014 1 4 2014 20 917 522405 4819345 173 40
0:00:53 12/10/2011 12 10 2011 0 801 525767 4819357 70 40
12:00:56 1/3/2013 1 3 2013 12 675 523601 4819349 175 40
18:00:47 2/27/2014 2 27 2014 18 907 525305 4819355 71 40
8:00:57 1/17/2010 1 17 2010 8 643 525761 4819357 70 40
18:00:54 3/20/2009 3 20 2009 18 646 522658 4819346 173 40
2:00:54 3/24/2012 3 24 2012 2 666 525132 4819355 72 40
14:01:17 4/2/2010 4 2 2010 14 646 524352 4819352 122 39
4:00:48 4/8/2010 4 8 2010 4 640 526978 4819362 66 40
6:00:53 12/12/2013 12 12 2013 6 907 526711 4819361 68 40
16:00:50 4/8/2012 4 8 2012 16 670 523832 4819350 176 40
12:00:50 4/21/2009 4 21 2009 12 639 522798 4819347 173 40
0:00:54 3/15/2010 3 15 2010 0 644 526141 4819359 69 40
20:00:56 1/10/2014 1 10 2014 20 671 522417 4819346 173 40
18:00:54 12/25/2012 12 25 2012 18 675 523640 4819350 176 40
18:00:53 4/13/2011 4 13 2011 18 666 525281 4819356 71 40
22:00:41 3/19/2009 3 19 2009 22 642 522901 4819348 174 40
6:00:52 1/19/2014 1 19 2014 6 916 523611 4819350 176 40
14:00:54 1/3/2010 1 3 2010 14 643 523634 4819350 176 40
10:00:24 5/1/2011 5 1 2011 10 654 522094 4819345 177 40
10:00:54 5/5/2009 5 5 2009 10 644 524234 4819353 122 39
4:00:33 12/6/2010 12 6 2010 4 642 526305 4819360 69 40
14:00:24 4/5/2008 4 5 2008 14 635 523595 4819350 175 40
2:00:43 12/5/2011 12 5 2011 2 658 525782 4819358 70 40
2:00:53 1/19/2014 1 19 2014 2 916 523615 4819351 176 40
16:00:40 1/14/2014 1 14 2014 16 916 523319 4819349 175 40
16:00:25 4/6/2011 4 6 2011 16 663 525576 4819358 71 40



18:00:54 12/31/2013 12 31 2013 18 916 523324 4819350 175 40
0:00:44 4/2/2009 4 2 2009 0 642 522875 4819348 174 40
14:00:54 1/4/2011 1 4 2011 14 801 522197 4819346 177 40
6:01:24 1/17/2010 1 17 2010 6 643 525760 4819359 70 40
22:00:50 11/30/2010 11 30 2010 22 655 525778 4819359 70 40
18:00:53 2/15/2013 2 15 2013 18 666 521993 4819346 178 40
18:00:54 12/15/2011 12 15 2011 18 659 523720 4819352 176 40
22:00:54 3/21/2009 3 21 2009 22 640 525395 4819358 71 40
18:00:48 3/23/2012 3 23 2012 18 679 523698 4819352 176 40
16:00:56 4/9/2009 4 9 2009 16 645 525369 4819358 71 40
12:00:42 4/23/2010 4 23 2010 12 639 523717 4819352 176 40
0:00:49 3/20/2009 3 20 2009 0 642 522904 4819349 174 40
6:00:53 2/10/2011 2 10 2011 6 639 523675 4819352 176 40
22:00:44 4/1/2009 4 1 2009 22 642 522873 4819349 174 40
10:00:41 1/2/2014 1 2 2014 10 908 523336 4819351 175 40
18:00:47 12/25/2012 12 25 2012 18 675 523647 4819352 176 40
0:00:48 1/5/2011 1 5 2011 0 801 521591 4819345 179 40
6:00:41 12/25/2010 12 25 2010 6 801 522712 4819349 173 40
10:00:53 1/4/2010 1 4 2010 10 638 523646 4819352 176 40
18:00:17 4/7/2012 4 7 2012 18 679 525213 4819358 71 40
8:00:19 1/5/2009 1 5 2009 8 633 522004 4819346 177 40
2:01:23 3/1/2010 3 1 2010 2 644 525094 4819357 72 40
18:00:48 3/21/2011 3 21 2011 18 669 524560 4819355 73 40
8:00:44 12/13/2012 12 13 2012 8 658 524667 4819356 73 40
20:00:53 1/18/2014 1 18 2014 20 916 523683 4819352 176 40
0:00:42 12/1/2010 12 1 2010 0 655 525824 4819360 70 40
2:00:53 1/31/2012 1 31 2012 2 665 521534 4819345 179 40
10:00:48 1/15/2014 1 15 2014 10 907 523627 4819352 176 40
2:00:26 12/19/2012 12 19 2012 2 665 523668 4819353 176 40
10:00:56 1/3/2010 1 3 2010 10 643 523634 4819353 176 40
4:00:58 12/6/2010 12 6 2010 4 801 525674 4819360 70 40
12:00:41 4/26/2011 4 26 2011 12 654 524905 4819357 72 40
4:00:26 3/9/2009 3 9 2009 4 637 525680 4819360 70 40
16:00:41 4/2/2011 4 2 2011 16 658 525443 4819360 71 40
18:00:36 4/6/2009 4 6 2009 18 637 525458 4819360 71 40
4:01:17 1/19/2014 1 19 2014 4 916 523644 4819353 176 40
6:00:53 4/14/2012 4 14 2012 6 676 524869 4819357 72 40
14:00:29 3/14/2009 3 14 2009 14 643 521703 4819347 178 40
0:00:57 12/19/2012 12 19 2012 0 665 523667 4819353 176 40
14:00:35 3/15/2010 3 15 2010 14 652 526373 4819363 69 40
16:00:53 4/9/2012 4 9 2012 16 671 523241 4819352 175 40
18:00:41 12/27/2013 12 27 2013 18 917 522026 4819348 177 40
8:00:26 1/14/2012 1 14 2012 8 658 525846 4819361 70 40
18:00:41 2/1/2014 2 1 2014 18 908 521465 4819346 179 40
16:00:44 3/7/2011 3 7 2011 16 650 521713 4819347 178 40
16:00:44 12/29/2009 12 29 2009 16 644 523643 4819353 176 40
8:00:42 3/2/2011 3 2 2011 8 801 523365 4819352 175 40
16:00:23 3/29/2012 3 29 2012 16 658 525171 4819359 72 40
14:01:26 4/7/2013 4 7 2013 14 677 525253 4819359 71 40
8:00:41 12/25/2010 12 25 2010 8 801 522711 4819350 173 40
0:00:54 3/20/2013 3 20 2013 0 671 524716 4819358 73 40
20:00:56 4/2/2012 4 2 2012 20 666 526448 4819364 68 40
22:00:49 1/18/2014 1 18 2014 22 916 523607 4819354 175 40
18:00:43 12/12/2008 12 12 2008 18 633 522464 4819350 173 40



14:01:02 1/14/2012 1 14 2012 14 665 526314 4819364 69 40
10:00:40 3/9/2010 3 9 2010 10 638 526374 4819364 69 40
16:00:56 3/21/2011 3 21 2011 16 801 523677 4819354 176 40
12:00:39 12/19/2009 12 19 2009 12 646 523771 4819355 176 40
2:00:50 4/5/2010 4 5 2010 2 746 525675 4819362 70 40
22:00:56 1/27/2010 1 27 2010 22 640 521994 4819349 178 40
0:00:53 12/25/2010 12 25 2010 0 801 522709 4819351 173 40
4:01:11 12/28/2013 12 28 2013 4 917 521997 4819349 178 40
6:00:56 12/28/2013 12 28 2013 6 917 521995 4819349 178 40
0:00:52 4/11/2009 4 11 2009 0 637 523806 4819355 176 40
22:00:45 1/16/2013 1 16 2013 22 663 523608 4819355 175 40
16:02:06 2/1/2011 2 1 2011 16 639 523634 4819355 176 40
8:00:27 3/12/2009 3 12 2009 8 637 525776 4819363 70 40
16:00:54 4/11/2012 4 11 2012 16 672 521978 4819349 178 40
20:00:23 2/18/2014 2 18 2014 20 907 523600 4819355 175 40
18:00:22 11/25/2010 11 25 2010 18 651 523762 4819355 176 40
16:00:32 3/27/2011 3 27 2011 16 662 525610 4819362 71 40
12:00:54 12/15/2008 12 15 2008 12 637 523816 4819356 176 40
22:00:53 12/22/2012 12 22 2012 22 675 524553 4819358 73 40
2:00:48 12/25/2010 12 25 2010 2 801 522708 4819352 173 40
16:00:54 3/11/2010 3 11 2010 16 647 526020 4819364 69 40
18:01:18 3/19/2010 3 19 2010 18 746 525503 4819362 71 40
10:00:55 1/2/2013 1 2 2013 10 675 523681 4819355 176 40
10:00:53 12/19/2009 12 19 2009 10 646 523771 4819356 176 40
4:01:19 1/26/2014 1 26 2014 4 908 522912 4819353 174 40
6:00:56 3/1/2010 3 1 2010 6 638 525184 4819361 72 40
6:00:42 12/2/2010 12 2 2010 6 655 526192 4819365 69 40
18:00:24 4/17/2011 4 17 2011 18 662 525369 4819362 71 40
12:00:38 3/3/2011 3 3 2011 12 638 526172 4819365 69 40
4:00:53 1/17/2013 1 17 2013 4 663 523618 4819356 176 40
18:00:22 4/7/2008 4 7 2008 18 631 522559 4819352 173 40
6:00:48 3/19/2009 3 19 2009 6 633 522017 4819350 177 40
6:00:49 2/24/2012 2 24 2012 6 663 523571 4819356 175 40
12:00:44 1/19/2010 1 19 2010 12 644 525634 4819364 70 40
16:00:47 3/19/2009 3 19 2009 16 646 523606 4819356 175 40
16:00:42 12/25/2012 12 25 2012 16 675 523638 4819356 176 40
12:02:02 4/9/2009 4 9 2009 12 640 526345 4819366 69 40
14:00:54 2/25/2011 2 25 2011 14 642 525947 4819365 70 40
8:00:39 4/20/2014 4 20 2014 8 907 524317 4819359 122 39
16:00:43 3/22/2009 3 22 2009 16 639 525556 4819364 71 40
0:00:47 12/28/2013 12 28 2013 0 917 522019 4819351 177 40
8:00:21 3/18/2010 3 18 2010 8 644 523912 4819357 176 40
10:00:57 3/9/2010 3 9 2010 10 642 526142 4819366 69 40
14:00:23 4/14/2011 4 14 2011 14 663 525355 4819363 71 40
12:00:05 3/31/2008 3 31 2008 12 633 523384 4819356 175 40
10:00:47 1/3/2010 1 3 2010 10 638 523613 4819357 176 40
18:00:55 12/22/2012 12 22 2012 18 675 524577 4819360 73 40
12:00:19 4/9/2009 4 9 2009 12 638 523359 4819356 175 40
18:00:47 3/13/2010 3 13 2010 18 651 525727 4819364 70 40
18:00:41 4/8/2008 4 8 2008 18 636 523582 4819357 175 40
18:00:53 3/20/2010 3 20 2010 18 746 525653 4819364 70 40
12:01:00 2/26/2014 2 26 2014 12 907 525945 4819365 70 40
10:00:53 12/30/2012 12 30 2012 10 680 523662 4819357 176 40
16:00:55 4/13/2012 4 13 2012 16 666 526333 4819367 69 40



16:00:45 4/10/2009 4 10 2009 16 642 525130 4819362 72 40
12:00:41 1/3/2010 1 3 2010 12 643 523637 4819357 176 40
10:00:54 1/28/2010 1 28 2010 10 643 523688 4819357 176 40
18:00:47 4/20/2010 4 20 2010 18 646 523764 4819358 176 40
16:00:42 3/29/2011 3 29 2011 16 660 525663 4819365 70 40
12:00:56 2/26/2011 2 26 2011 12 642 525833 4819365 70 40
18:00:24 4/7/2009 4 7 2009 18 642 526017 4819366 69 40
18:00:48 1/4/2014 1 4 2014 18 917 522357 4819353 177 40
2:00:23 1/20/2011 1 20 2011 2 642 523680 4819357 176 40
12:00:47 1/2/2013 1 2 2013 12 675 523675 4819357 176 40
4:00:56 11/21/2010 11 21 2010 4 642 525936 4819366 70 40
18:01:42 12/22/2012 12 22 2012 18 675 524526 4819361 73 40
18:00:50 1/28/2010 1 28 2010 18 643 523056 4819355 174 40
12:00:54 1/4/2010 1 4 2010 12 638 523647 4819357 176 40
6:00:47 3/9/2010 3 9 2010 6 642 526001 4819366 70 40
4:00:48 12/25/2010 12 25 2010 4 801 522714 4819354 173 40
6:00:39 3/21/2010 3 21 2010 6 654 525888 4819366 70 40
2:00:54 4/10/2012 4 10 2012 2 678 524782 4819362 73 40
16:00:48 4/5/2008 4 5 2008 16 634 522901 4819355 174 40
18:00:42 3/24/2011 3 24 2011 18 654 522204 4819353 177 40
8:00:21 4/20/2013 4 20 2013 8 658 524649 4819361 73 40
4:00:41 3/1/2010 3 1 2010 4 638 525182 4819363 72 40
18:00:53 3/16/2011 3 16 2011 18 654 522052 4819352 177 40
6:01:23 3/10/2010 3 10 2010 6 642 526283 4819368 69 40
10:00:42 1/2/2014 1 2 2014 10 909 523718 4819358 176 40
14:00:47 4/23/2009 4 23 2009 14 645 526315 4819368 69 40
16:00:53 3/6/2014 3 6 2014 16 916 522714 4819355 173 40
0:00:42 1/19/2014 1 19 2014 0 916 523608 4819358 175 40
18:01:24 4/19/2011 4 19 2011 18 801 521119 4819350 180 40
8:00:53 3/19/2008 3 19 2008 8 632 524406 4819361 73 40
12:00:41 1/18/2014 1 18 2014 12 916 523739 4819359 176 40
4:01:17 12/23/2013 12 23 2013 4 913 527170 4819372 66 40
4:00:26 3/10/2010 3 10 2010 4 642 526283 4819368 69 40
18:00:48 3/6/2013 3 6 2013 18 658 522905 4819356 174 40
14:00:48 12/30/2012 12 30 2012 14 680 523652 4819359 176 40
18:01:40 3/18/2010 3 18 2010 18 746 525327 4819365 71 40
2:00:23 12/4/2011 12 4 2011 2 667 525327 4819365 71 40
22:00:42 1/4/2011 1 4 2011 22 801 521734 4819352 178 40
8:00:36 4/11/2009 4 11 2009 8 634 523709 4819359 176 40
14:00:41 12/15/2008 12 15 2008 14 637 523817 4819359 176 40
12:00:54 12/30/2012 12 30 2012 12 680 523653 4819359 176 40
8:00:54 3/6/2009 3 6 2009 8 637 525690 4819367 70 40
18:00:54 4/4/2010 4 4 2010 18 746 525546 4819366 71 40
12:00:54 4/21/2009 4 21 2009 12 646 522766 4819356 173 40
18:00:47 12/8/2010 12 8 2010 18 654 523617 4819359 176 40
0:00:49 1/17/2013 1 17 2013 0 663 523617 4819359 176 40
2:00:24 12/13/2011 12 13 2011 2 658 525745 4819367 70 40
14:00:44 3/14/2009 3 14 2009 14 633 521917 4819354 178 40
12:00:56 1/3/2010 1 3 2010 12 638 523613 4819359 176 40
6:00:46 3/6/2009 3 6 2009 6 637 525689 4819367 70 40
8:00:53 3/12/2010 3 12 2010 8 643 525850 4819368 70 40
18:00:56 4/16/2008 4 16 2008 18 634 521286 4819352 179 40
10:00:36 12/15/2008 12 15 2008 10 637 523818 4819360 176 40
22:00:47 2/18/2014 2 18 2014 22 907 523628 4819360 176 40



8:00:53 12/25/2011 12 25 2011 8 650 525682 4819367 70 40
8:00:37 3/7/2010 3 7 2010 8 647 524466 4819363 73 40
4:00:42 4/5/2010 4 5 2010 4 746 525674 4819367 70 40
2:01:03 1/19/2011 1 19 2011 2 642 523643 4819360 176 40
4:00:54 3/10/2010 3 10 2010 4 639 526405 4819370 69 40
2:00:50 1/16/2010 1 16 2010 2 643 526049 4819369 69 40
16:00:53 4/1/2008 4 1 2008 16 631 521872 4819354 178 40
4:00:29 3/21/2010 3 21 2010 4 746 525911 4819368 70 40
6:00:42 1/20/2011 1 20 2011 6 642 523683 4819360 176 40
14:01:04 3/29/2012 3 29 2012 14 680 525191 4819366 72 40
16:00:41 3/14/2009 3 14 2009 16 639 521514 4819353 179 40
10:00:41 4/12/2012 4 12 2012 10 666 526043 4819369 69 40
10:00:44 4/20/2008 4 20 2008 10 631 524812 4819364 72 40
10:00:33 3/9/2010 3 9 2010 10 643 526287 4819370 69 40
14:00:56 1/4/2011 1 4 2011 14 646 522147 4819355 177 40
4:00:15 1/17/2009 1 17 2009 4 632 521479 4819353 179 40
16:00:44 3/10/2012 3 10 2012 16 665 522376 4819356 177 40
16:00:53 12/31/2013 12 31 2013 16 916 523343 4819360 175 40
10:01:04 11/17/2010 11 17 2010 10 646 522670 4819357 173 40
4:00:15 12/13/2011 12 13 2011 4 658 525745 4819368 70 40
12:00:27 1/19/2014 1 19 2014 12 916 523598 4819361 175 40
14:00:48 4/23/2010 4 23 2010 14 646 523776 4819361 176 40
6:01:19 1/15/2010 1 15 2010 6 643 525887 4819369 70 40
12:00:54 3/15/2014 3 15 2014 12 913 527202 4819374 66 40
18:00:43 3/30/2012 3 30 2012 18 675 525438 4819368 71 40
16:00:24 3/14/2009 3 14 2009 16 633 522006 4819356 177 40
16:00:41 3/14/2009 3 14 2009 16 643 521933 4819355 178 40
6:00:56 3/10/2010 3 10 2010 6 639 526401 4819372 69 40
4:00:41 12/12/2013 12 12 2013 4 907 525550 4819368 71 40
14:00:54 3/26/2012 3 26 2012 14 680 522451 4819357 173 40
14:00:33 12/19/2009 12 19 2009 14 639 523044 4819359 174 40
6:00:54 1/20/2011 1 20 2011 6 639 523629 4819362 176 40
0:00:31 2/19/2014 2 19 2014 0 918 523839 4819362 176 40
6:00:41 3/18/2014 3 18 2014 6 916 523724 4819362 176 40
12:01:17 2/16/2014 2 16 2014 12 918 525186 4819368 72 40
2:01:12 12/23/2013 12 23 2013 2 913 527187 4819375 66 40
10:00:41 2/29/2012 2 29 2012 10 663 525883 4819370 70 40
2:00:23 3/23/2014 3 23 2014 2 914 521826 4819356 178 40
8:00:47 1/17/2013 1 17 2013 8 663 523615 4819362 176 40
10:00:50 3/4/2011 3 4 2011 10 801 526088 4819371 69 40
10:02:41 3/29/2008 3 29 2008 10 636 521810 4819356 178 40
18:00:53 1/29/2010 1 29 2010 18 633 522648 4819359 173 40
18:00:41 4/5/2009 4 5 2009 18 638 525109 4819368 72 40
14:00:57 4/29/2011 4 29 2011 14 664 525344 4819369 71 40
14:01:17 1/15/2013 1 15 2013 14 671 523027 4819360 174 40
4:00:23 12/14/2010 12 14 2010 4 642 523997 4819364 176 40
8:00:36 4/5/2014 4 5 2014 8 913 523921 4819363 176 40
2:00:54 1/20/2011 1 20 2011 2 639 523627 4819362 176 40
16:00:55 3/21/2011 3 21 2011 16 662 524708 4819366 73 40
0:00:48 11/27/2010 11 27 2010 0 638 523653 4819363 176 40
14:00:54 4/18/2011 4 18 2011 14 662 523824 4819363 176 40
8:00:54 1/5/2011 1 5 2011 8 801 521566 4819356 179 40
4:00:53 3/9/2010 3 9 2010 4 642 526005 4819371 70 40
6:00:54 1/17/2013 1 17 2013 6 663 523617 4819363 176 40



12:00:43 3/26/2010 3 26 2010 12 639 525465 4819369 71 40
14:00:54 3/8/2010 3 8 2010 14 640 526221 4819372 69 40
18:00:54 4/6/2009 4 6 2009 18 647 521301 4819355 179 40
12:00:26 1/14/2012 1 14 2012 12 658 525269 4819369 71 40
22:00:47 12/25/2012 12 25 2012 22 679 523643 4819363 176 40
10:00:53 2/5/2014 2 5 2014 10 908 523833 4819364 176 40
16:00:54 3/1/2013 3 1 2013 16 677 522674 4819360 173 40
0:00:57 4/11/2008 4 11 2008 0 636 523678 4819363 176 40
8:00:47 3/24/2009 3 24 2009 8 638 523132 4819362 174 40
18:00:56 12/25/2012 12 25 2012 18 679 523659 4819363 176 40
20:00:55 1/22/2014 1 22 2014 20 679 522890 4819361 174 40
0:00:45 4/5/2012 4 5 2012 0 672 526129 4819373 69 40
6:01:12 12/14/2013 12 14 2013 6 671 525623 4819371 70 40
18:00:56 12/26/2013 12 26 2013 18 914 521041 4819355 180 40
14:00:43 4/2/2010 4 2 2010 14 652 524879 4819368 72 40
18:00:41 1/4/2011 1 4 2011 18 801 521860 4819358 178 40
18:00:54 4/5/2012 4 5 2012 18 679 525146 4819369 72 40
10:00:50 12/25/2008 12 25 2008 10 633 525729 4819372 70 40
14:00:12 3/2/2010 3 2 2010 14 643 523251 4819363 175 40
6:00:53 12/8/2010 12 8 2010 6 641 523658 4819364 176 40
20:00:48 4/15/2012 4 15 2012 20 658 524117 4819366 122 39
14:00:24 2/27/2010 2 27 2010 14 644 526044 4819373 69 40
12:00:53 1/28/2010 1 28 2010 12 643 523690 4819364 176 40
8:00:35 3/4/2011 3 4 2011 8 801 525753 4819372 70 40
4:00:50 1/5/2011 1 5 2011 4 801 521566 4819357 179 40
18:00:36 4/5/2008 4 5 2008 18 634 522899 4819362 174 40
18:01:23 4/30/2011 4 30 2011 18 665 524177 4819366 122 39
18:00:47 3/19/2014 3 19 2014 18 908 524003 4819366 176 40
18:00:47 3/17/2012 3 17 2012 18 663 522980 4819362 174 40
4:00:16 3/19/2009 3 19 2009 4 633 522020 4819359 177 40
16:00:44 3/4/2010 3 4 2010 16 642 526264 4819374 69 40
8:00:21 3/25/2008 3 25 2008 8 636 523684 4819365 176 40
12:00:55 4/18/2011 4 18 2011 12 662 523868 4819366 176 40
2:00:47 1/9/2010 1 9 2010 2 633 521004 4819356 180 40
14:00:44 3/14/2009 3 14 2009 14 639 521521 4819358 179 40
10:00:35 3/7/2014 3 7 2014 10 913 526427 4819375 68 40
0:00:56 12/18/2008 12 18 2008 0 634 525821 4819373 70 40
14:00:42 4/7/2012 4 7 2012 14 670 526227 4819375 69 40
14:00:36 4/9/2012 4 9 2012 14 671 523250 4819364 175 40
0:00:50 12/9/2008 12 9 2008 0 633 525465 4819372 71 40
0:00:41 12/26/2012 12 26 2012 0 679 523647 4819365 176 40
12:00:42 1/2/2014 1 2 2014 12 911 523717 4819366 176 40
0:00:55 12/18/2008 12 18 2008 0 635 525293 4819372 71 40
2:00:54 12/28/2013 12 28 2013 2 917 522038 4819360 177 40
2:00:53 11/21/2010 11 21 2010 2 642 525611 4819373 70 40
4:00:41 2/17/2011 2 17 2011 4 642 523682 4819366 176 40
16:00:41 3/23/2012 3 23 2012 16 677 522837 4819363 174 40
18:00:53 12/22/2009 12 22 2009 18 644 523307 4819365 175 40
10:00:42 11/21/2010 11 21 2010 10 647 523880 4819367 176 40
12:00:21 4/20/2008 4 20 2008 12 631 524814 4819370 72 40
6:00:42 12/5/2011 12 5 2011 6 658 525725 4819374 70 40
18:00:53 3/25/2013 3 25 2013 18 657 521205 4819358 179 40
20:00:54 1/16/2013 1 16 2013 20 663 523610 4819366 175 40
20:01:00 3/1/2014 3 1 2014 20 918 526363 4819376 69 40



12:00:48 3/19/2008 3 19 2008 12 634 523543 4819366 175 40
2:00:50 12/12/2013 12 12 2013 2 917 523164 4819365 174 40
4:00:35 1/20/2011 1 20 2011 4 639 523628 4819366 176 40
6:00:47 1/5/2011 1 5 2011 6 801 521566 4819359 179 40
4:00:54 3/25/2013 3 25 2013 4 671 524477 4819369 73 40
6:00:48 4/11/2008 4 11 2008 6 636 523680 4819367 176 40
22:00:23 1/22/2014 1 22 2014 22 679 522885 4819364 174 40
0:00:24 12/13/2011 12 13 2011 0 658 525861 4819375 70 40
18:00:51 1/20/2014 1 20 2014 18 916 524942 4819371 72 40
6:00:43 3/18/2014 3 18 2014 6 918 523725 4819367 176 40
14:00:27 3/19/2011 3 19 2011 14 669 523290 4819365 175 40
12:00:26 4/20/2008 4 20 2008 12 636 525573 4819374 71 40
18:00:49 3/4/2014 3 4 2014 18 918 523415 4819366 175 40
4:00:48 1/20/2011 1 20 2011 4 642 523680 4819367 176 40
16:00:24 1/2/2014 1 2 2014 16 908 523318 4819366 175 40
22:00:46 1/1/2013 1 1 2013 22 665 522691 4819364 173 40
18:00:31 4/17/2014 4 17 2014 18 907 523850 4819368 176 40
14:01:15 3/31/2010 3 31 2010 14 746 525245 4819373 71 40
10:00:41 3/30/2012 3 30 2012 10 658 524620 4819371 73 40
2:00:35 11/27/2010 11 27 2010 2 638 523653 4819367 176 40
18:00:42 4/8/2012 4 8 2012 18 678 524185 4819369 122 39
16:00:41 3/4/2013 3 4 2013 16 663 523348 4819366 175 40
14:00:41 1/3/2010 1 3 2010 14 644 523801 4819368 176 40
4:00:48 4/11/2008 4 11 2008 4 636 523678 4819368 176 40
4:00:52 12/2/2010 12 2 2010 4 655 526264 4819377 69 40
22:00:55 2/11/2013 2 11 2013 22 677 521523 4819361 179 40
0:00:53 2/12/2013 2 12 2013 0 677 521526 4819361 179 40
20:00:55 12/27/2013 12 27 2013 20 917 521991 4819362 178 40
18:00:53 1/6/2010 1 6 2010 18 647 521187 4819360 180 40
10:00:25 2/28/2013 2 28 2013 10 658 524706 4819372 73 40
16:00:53 1/17/2011 1 17 2011 16 642 524409 4819371 73 40
16:00:57 12/23/2009 12 23 2009 16 643 522660 4819365 173 40
22:00:55 1/6/2010 1 6 2010 22 647 521185 4819360 180 40
4:00:37 12/5/2013 12 5 2013 4 907 525791 4819376 70 40
14:00:48 1/14/2014 1 14 2014 14 916 523300 4819367 175 40
18:00:54 3/11/2009 3 11 2009 18 639 521565 4819361 179 40
0:00:46 1/27/2013 1 27 2013 0 663 521816 4819362 178 40
4:00:26 12/5/2011 12 5 2011 4 658 525778 4819376 70 40
22:00:23 12/8/2012 12 8 2012 22 671 526214 4819378 69 40
0:00:50 1/23/2014 1 23 2014 0 679 522896 4819366 174 40
16:00:53 3/26/2010 3 26 2010 16 652 525147 4819374 72 40
12:00:44 4/3/2008 4 3 2008 12 632 522091 4819363 177 40
2:00:49 12/5/2013 12 5 2013 2 911 526475 4819379 68 40
6:00:56 2/17/2011 2 17 2011 6 642 523675 4819369 176 40
16:00:45 1/20/2014 1 20 2014 16 908 524463 4819372 73 40
16:00:26 3/25/2008 3 25 2008 16 636 523358 4819368 175 40
0:00:22 12/29/2009 12 29 2009 0 643 522440 4819365 173 40
6:00:41 12/11/2012 12 11 2012 6 670 526398 4819379 69 40
0:00:25 2/4/2013 2 4 2013 0 680 522328 4819365 177 40
16:00:53 3/30/2012 3 30 2012 16 670 525374 4819376 71 40
18:00:53 4/6/2012 4 6 2012 18 675 527147 4819383 66 40
18:00:54 1/2/2014 1 2 2014 18 908 523091 4819368 174 40
18:00:55 3/23/2010 3 23 2010 18 654 522038 4819364 177 40
18:00:19 1/18/2013 1 18 2013 18 671 523093 4819368 174 40



10:01:23 3/9/2010 3 9 2010 10 639 526372 4819380 69 40
14:00:47 1/21/2013 1 21 2013 14 679 522256 4819365 177 40
12:00:47 11/17/2010 11 17 2010 12 646 522672 4819366 173 40
8:00:20 12/17/2010 12 17 2010 8 642 523826 4819371 176 40
14:00:23 1/29/2011 1 29 2011 14 654 522042 4819365 177 40
14:00:28 3/2/2010 3 2 2010 14 633 523800 4819371 176 40
20:00:54 1/1/2013 1 1 2013 20 665 522692 4819367 173 40
18:00:50 4/18/2014 4 18 2014 18 907 524745 4819374 73 40
14:00:35 12/29/2009 12 29 2009 14 644 523638 4819370 176 40
14:00:26 2/18/2013 2 18 2013 14 663 525510 4819377 71 40
8:00:47 3/5/2010 3 5 2010 8 638 525767 4819378 70 40
16:00:45 3/1/2010 3 1 2010 16 646 523685 4819370 176 40
10:00:43 4/2/2012 4 2 2012 10 670 525378 4819377 71 40
18:00:53 12/19/2010 12 19 2010 18 642 524549 4819374 73 40
4:00:47 2/17/2011 2 17 2011 4 801 523681 4819371 176 40
4:00:33 3/18/2009 3 18 2009 4 645 523673 4819371 176 40
18:00:46 3/10/2010 3 10 2010 18 644 525996 4819379 70 40
16:00:38 12/20/2011 12 20 2011 16 650 523622 4819371 176 40
4:00:53 2/19/2011 2 19 2011 4 639 523575 4819371 175 40
18:00:53 3/23/2011 3 23 2011 18 665 522906 4819368 174 40
14:00:47 1/2/2013 1 2 2013 14 680 522646 4819368 173 40
16:00:54 2/25/2011 2 25 2011 16 646 525862 4819379 70 40
18:00:21 12/20/2009 12 20 2009 18 646 525449 4819378 71 40
14:00:18 3/2/2010 3 2 2010 14 647 523181 4819370 174 40
16:00:24 3/22/2011 3 22 2011 16 658 523486 4819371 175 40
18:00:25 3/21/2009 3 21 2009 18 647 525088 4819377 72 40
10:00:54 2/16/2011 2 16 2011 10 801 525866 4819380 70 40
10:00:48 1/14/2011 1 14 2011 10 647 523855 4819372 176 40
2:00:55 1/19/2011 1 19 2011 2 639 523592 4819371 175 40
6:00:14 4/28/2009 4 28 2009 6 644 524247 4819374 122 39
20:00:54 3/23/2014 3 23 2014 20 918 522688 4819368 173 40
8:00:54 4/3/2014 4 3 2014 8 913 524138 4819374 122 39
16:00:25 3/21/2011 3 21 2011 16 658 525305 4819378 71 40
4:00:54 2/19/2014 2 19 2014 4 918 523854 4819373 176 40
6:00:53 4/10/2012 4 10 2012 6 671 524756 4819376 73 40
12:00:47 2/25/2011 2 25 2011 12 642 525961 4819381 70 40
22:00:50 12/20/2009 12 20 2009 22 646 525497 4819379 71 40
2:00:15 4/11/2008 4 11 2008 2 636 523678 4819372 176 40
10:00:47 2/3/2011 2 3 2011 10 655 523652 4819372 176 40
18:00:42 2/12/2013 2 12 2013 18 663 523795 4819373 176 40
12:00:48 4/9/2014 4 9 2014 12 913 526453 4819383 68 40
2:00:53 4/1/2013 4 1 2013 2 663 525312 4819378 71 40
20:00:42 2/11/2013 2 11 2013 20 677 521524 4819365 179 40
12:00:47 3/2/2009 3 2 2009 12 637 525323 4819379 71 40
2:00:48 3/10/2010 3 10 2010 2 642 526131 4819382 69 40
2:00:48 4/11/2008 4 11 2008 2 631 521588 4819366 179 40
2:01:12 2/19/2014 2 19 2014 2 918 523854 4819374 176 40
10:00:54 4/21/2008 4 21 2008 10 632 524570 4819376 73 40
6:00:48 3/31/2012 3 31 2012 6 679 525603 4819380 71 40
18:00:53 1/4/2010 1 4 2010 18 638 522687 4819370 173 40
16:00:30 3/31/2011 3 31 2011 16 663 523321 4819372 175 40
6:01:24 3/13/2014 3 13 2014 6 917 526394 4819383 69 40
16:00:53 2/1/2014 2 1 2014 16 908 522787 4819370 173 40
18:00:56 1/17/2010 1 17 2010 18 642 525788 4819381 70 40



18:00:53 3/29/2011 3 29 2011 18 661 525228 4819379 71 40
2:01:12 3/10/2010 3 10 2010 2 640 526108 4819383 69 40
14:00:53 3/8/2010 3 8 2010 14 642 526414 4819384 69 40
22:00:53 3/21/2009 3 21 2009 22 645 525424 4819380 71 40
2:01:21 2/12/2013 2 12 2013 2 677 521531 4819366 179 40
14:00:55 3/31/2010 3 31 2010 14 639 525031 4819379 72 40
14:00:45 1/15/2013 1 15 2013 14 680 522046 4819368 177 40
4:00:44 1/19/2011 1 19 2011 4 639 523592 4819374 175 40
4:00:55 1/19/2011 1 19 2011 4 642 523634 4819374 176 40
4:00:20 3/18/2014 3 18 2014 4 918 523725 4819374 176 40
4:00:53 12/2/2011 12 2 2011 4 801 526113 4819383 69 40
18:00:20 12/25/2012 12 25 2012 18 679 523648 4819374 176 40
18:00:48 4/11/2009 4 11 2009 18 645 526907 4819386 66 40
10:00:41 3/9/2010 3 9 2010 10 647 526447 4819384 68 40
4:00:53 12/8/2010 12 8 2010 4 641 523657 4819374 176 40
4:00:50 3/20/2009 3 20 2009 4 645 525383 4819380 71 40
0:00:53 3/24/2012 3 24 2012 0 666 524993 4819379 72 40
16:00:23 4/6/2011 4 6 2011 16 661 525414 4819380 71 40
14:00:54 12/20/2011 12 20 2011 14 650 523621 4819374 176 40
18:00:47 2/3/2010 2 3 2010 18 638 522714 4819371 173 40
20:00:24 3/23/2013 3 23 2013 20      658     525126  4819380 72      40
6:00:57 12/16/2013      12      16      2013    6       911     525661  4819382 70      40
12:00:41        3/8/2010        3       8       2010    12      640     526221  4819384 69      40
2:00:43 12/26/2012      12      26      2012    2       679     523613  4819374 176     40
8:00:48 12/27/2010      12      27      2010    8       801     521960  4819369 178     40
6:00:24 1/14/2012       1       14      2012    6       658     525789  4819382 70      40
14:00:47        1/20/2010       1       20      2010    14      640     525914  4819383 70      40
14:01:19        2/13/2013       2       13      2013    14      679     523358  4819374 175     40
22:00:41        1/17/2009       1       17      2009    22      633     521496  4819367 179     40
18:00:54        12/20/2011      12      20      2011    18      650     523617  4819375 176     40
0:00:55 11/21/2013      11      21      2013    0       911     525855  4819383 70      40
0:00:42 12/16/2012      12      16      2012    0       671     526283  4819384 69      40
12:00:54        3/5/2011        3       5       2011    12      801     526498  4819385 68      40
2:00:23 12/18/2008      12      18      2008    2       634     526419  4819385 68      40
12:00:35        12/20/2009      12      20      2009    12      646     523305  4819374 175     40
8:00:41 2/4/2013        2       4       2013    8       680     523572  4819375 175     40
22:00:48        1/4/2010        1       4       2010    22      638     522689  4819372 173     40
2:00:41 1/24/2014       1       24      2014    2       908     522728  4819372 173     40
8:00:42 2/17/2011       2       17      2011    8       801     523687  4819375 176     40
18:00:48        3/20/2009       3       20      2009    18      644     524561  4819378 73      40
6:00:12 3/22/2011       3       22      2011    6 664 525328 4819381 71 40
2:00:21 1/17/2013 1 17 2013 2 663 523619 4819375 176 40
12:00:49 4/2/2012 4 2 2012 12 672 524666 4819379 73 40
12:00:53 1/20/2010 1 20 2010 12 640 525920 4819384 70 40
14:01:51 4/12/2012 4 12 2012 14 675 525176 4819381 72 40
22:00:53 4/10/2009 4 10 2009 22 637 523825 4819376 176 40
6:00:56 2/17/2011 2 17 2011 6 801 523681 4819376 176 40
10:00:48 1/3/2010 1 3 2010 10 639 523718 4819376 176 40
16:00:42 3/21/2011 3 21 2011 16 666 524739 4819380 73 40
6:00:54 3/21/2011 3 21 2011 6 654 522822 4819373 174 40
14:00:54 3/29/2012 3 29 2012 14 666 525361 4819382 71 40
2:00:48 11/21/2013 11 21 2013 2 911 525854 4819384 70 40
8:00:41 2/16/2011 2 16 2011 8 639 524856 4819380 72 40
18:00:54 3/16/2014 3 16 2014 18 918 525476 4819383 71 40



12:00:49 1/15/2014 1 15 2014 12 907 523595 4819376 175 40
6:00:49 3/19/2009 3 19 2009 6 642 521728 4819370 178 40
6:00:08 3/20/2009 3 20 2009 6 645 525363 4819383 71 40
10:01:11 1/21/2014 1 21 2014 10 908 523162 4819375 174 40
2:00:47 2/4/2010 2 4 2010 2 638 522719 4819374 173 40
4:00:55 11/20/2010 11 20 2010 4 642 525618 4819384 70 40
18:00:35 12/28/2009 12 28 2009 18 633 521567 4819370 179 40
10:01:12 1/17/2011 1 17 2011 10 639 524269 4819379 122 39
18:01:17 4/4/2010 4 4 2010 18 640 524693 4819381 73 40
0:00:53 12/5/2011 12 5 2011 0 650 526049 4819386 69 40
8:00:53 2/18/2014 2 18 2014 8 908 523588 4819377 175 40
16:01:11 3/7/2014 3 7 2014 16 916 521791 4819371 178 40
6:00:41 11/9/2013 11 9 2013 6 909 523297 4819376 175 40
4:00:25 12/25/2011 12 25 2011 4 650 525647 4819385 70 40
0:00:54 12/7/2011 12 7 2011 0 650 525291 4819383 71 40
12:00:36 3/16/2009 3 16 2009 12 642 523681 4819377 176 40
22:00:55 12/3/2011 12 3 2011 22 650 526127 4819387 69 40
2:00:53 12/18/2008 12 18 2008 2 635 525292 4819383 71 40
10:00:55 12/7/2010 12 7 2010 10 647 522650 4819374 173 40
18:00:40 4/26/2008 4 26 2008 18 633 521048 4819369 180 40
0:00:49 4/17/2013 4 17 2013 0 658 525323 4819384 71 40
12:01:15 12/7/2010 12 7 2010 12 647 522649 4819374 173 40
6:00:47 12/2/2011 12 2 2011 6 801 526091 4819387 69 40
20:01:20 4/10/2014 4 10 2014 20 913 525004 4819383 72 40
18:00:48 4/7/2009 4 7 2009 18 644 524896 4819382 72 40
8:00:53 4/19/2012 4 19 2012 8 670 525541 4819385 71 40
8:00:55 4/27/2011 4 27 2011 8 669 524026 4819379 122 39
22:01:17 12/16/2012 12 16 2012 22 675 525293 4819384 71 40
14:00:53 4/8/2009 4 8 2009 14 641 523647 4819378 176 40
2:00:41 12/4/2011 12 4 2011 2 658 525761 4819386 70 40
18:00:42 4/13/2010 4 13 2010 18 650 525498 4819385 71 40
2:00:30 12/8/2013 12 8 2013 2 911 525235 4819384 71 40
6:00:43 3/21/2010 3 21 2010 6 746 525907 4819387 70 40
2:00:50 3/19/2009 3 19 2009 2 642 521730 4819372 178 40
16:00:48 3/1/2010 3 1 2010 16 640 523804 4819379 176 40
6:00:53 3/22/2011 3 22 2011 6 668 525364 4819385 71 40
16:00:42 3/1/2010 3 1 2010 16 643 523014 4819376 174 40
14:00:24 4/18/2011 4 18 2011 14 665 523802 4819379 176 40
8:00:54 1/8/2011 1 8 2011 8 638 523596 4819378 175 40
8:00:47 3/7/2010 3 7 2010 8 642 525741 4819386 70 40
18:00:53 1/17/2009 1 17 2009 18 633 521497 4819371 179 40
12:00:53 3/4/2010 3 4 2010 12 638 525738 4819386 70 40
16:01:11 12/6/2010 12 6 2010 16 638 522692 4819375 173 40
6:00:28 2/18/2014 2 18 2014 6 908 523588 4819379 175 40
4:00:45 1/18/2009 1 18 2009 4 633 521472 4819372 179 40
18:00:49 2/2/2011 2 2 2011 18 657 521868 4819373 178 40
0:01:44 12/15/2010 12 15 2010 0 642 524253 4819381 122 39
12:00:50 4/23/2010 4 23 2010 12 646 523773 4819379 176 40
22:00:12 3/29/2009 3 29 2009 22 644 523661 4819379 176 40
14:00:53 4/14/2011 4 14 2011 14 665 525335 4819385 71 40
18:00:49 4/6/2009 4 6 2009 18 646 521421 4819372 179 40
6:00:37 3/5/2010 3 5 2010 6 644 525584 4819386 71 40
4:00:55 4/10/2012 4 10 2012 4 671 524759 4819383 73 40
18:00:14 3/9/2012 3 9 2012 18 666 522935 4819377 174 40



6:00:56 3/5/2010 3 5 2010 6 638 525773 4819387 70 40
14:00:50 3/17/2009 3 17 2009 14 642 523640 4819380 176 40
2:00:49 4/8/2010 4 8 2010 2 640 526995 4819392 66 40
18:00:23 4/6/2008 4 6 2008 18 635 521722 4819373 178 40
8:00:23 4/30/2011 4 30 2011 8 667 524682 4819384 73 40
18:00:54 4/5/2009 4 5 2009 18 647 521139 4819372 180 40
12:01:30 4/15/2009 4 15 2009 12 643 522964 4819378 174 40
16:00:53 1/15/2013 1 15 2013 16 671 522983 4819378 174 40
16:00:54 2/12/2013 2 12 2013 16 675 523549 4819380 175 40
8:00:53 1/21/2010 1 21 2010 8 642 525938 4819389 70 40
4:00:57 12/11/2012 12 11 2012 4 670 526396 4819391 69 40
0:00:14 1/5/2010 1 5 2010 0 638 522677 4819377 173 40
20:00:56 1/24/2014 1 24 2014 20 917 522485 4819377 173 40
16:00:54 3/4/2014 3 4 2014 16 909 523031 4819379 174 40
16:00:47 1/5/2011 1 5 2011 16 801 521502 4819374 179 40
4:00:42 4/10/2011 4 10 2011 4 663 521777 4819375 178 40
18:00:57 3/19/2010 3 19 2010 18 655 523181 4819379 174 40
6:00:42 12/25/2011 12 25 2011 6 650 525633 4819388 70 40
18:00:44 4/15/2011 4 15 2011 18 655 523430 4819380 175 40
14:00:44 4/14/2010 4 14 2010 14 655 525547 4819388 71 40
14:00:42 2/14/2011 2 14 2011 14 657 522414 4819377 173 40
4:00:30 3/19/2009 3 19 2009 4 642 521728 4819375 178 40
8:00:42 2/17/2011 2 17 2011 8 642 523672 4819381 176 40
0:01:12 2/4/2010 2 4 2010 0 638 522694 4819378 173 40
10:00:19 3/10/2009 3 10 2009 10 637 526137 4819391 69 40
0:00:49 1/7/2012 1 7 2012 0 665 526461 4819392 68 40
2:00:24 12/25/2011 12 25 2011 2 650 525690 4819389 70 40
4:00:55 11/26/2010 11 26 2010 4 655 524008 4819383 176 40
14:01:24 3/5/2014 3 5 2014 14 918 523522 4819382 175 40
6:00:53 1/18/2009 1 18 2009 6 633 521472 4819375 179 40
0:00:55 11/21/2013 11 21 2013 0 909 525772 4819390 70 40
8:00:54 1/25/2014 1 25 2014 8 917 522413 4819378 173 40
18:00:47 1/6/2011 1 6 2011 18 642 523523 4819382 175 40
10:00:41 4/5/2014 4 5 2014 10 917 524641 4819386 73 40
10:00:53 3/15/2010 3 15 2010 10 638 526232 4819392 69 40
2:00:42 1/18/2009 1 18 2009 2 633 521480 4819376 179 40
18:00:17 1/15/2009 1 15 2009 18 635 522202 4819378 177 40
0:00:38 1/8/2014 1 8 2014 0 907 522042 4819378 177 40
10:01:19 1/5/2014 1 5 2014 10 917 522469 4819379 173 40
16:00:43 3/20/2014 3 20 2014 16 908 523609 4819383 175 40
22:00:41 4/9/2012 4 9 2012 22 658 525638 4819391 70 40
22:00:55 3/21/2009 3 21 2009 22 635 522471 4819380 173 40
16:00:43 4/23/2010 4 23 2010 16 646 523810 4819384 176 40
18:00:53 1/6/2011 1 6 2011 18 642 523557 4819384 175 40
6:00:54 12/27/2010 12 27 2010 6 801 521958 4819378 178 40
14:00:41 3/13/2009 3 13 2009 14 643 522195 4819379 177 40
10:00:14 3/2/2014 3 2 2014 10 909 524304 4819386 122 39
8:00:42 12/5/2010 12 5 2010 8 655 526493 4819395 68 40
22:00:25 1/15/2009 1 15 2009 22 635 522213 4819379 177 40
22:00:48 3/12/2010 3 12 2010 22 651 526484 4819395 68 40
18:00:42 3/12/2009 3 12 2009 18 639 521751 4819378 178 40
16:00:29 2/12/2013 2 12 2013 16 663 524082 4819386 122 39
12:00:27 3/7/2009 3 7 2009 12 637 525228 4819390 71 40
18:00:47 4/10/2010 4 10 2010 18 650 522237 4819380 177 40



8:00:12 1/18/2009 1 18 2009 8 633 521473 4819377 179 40
22:00:54 12/28/2013 12 28 2013 22 907 522678 4819381 173 40
0:00:48 4/2/2009 4 2 2009 0 645 522713 4819382 173 40
22:00:54 4/10/2014 4 10 2014 22 916 526142 4819394 69 40
10:00:31 12/22/2008 12 22 2008 10 635 525784 4819393 70 40
12:00:55 12/22/2008 12 22 2008 12 635 525784 4819393 70 40
16:00:53 2/18/2012 2 18 2012 16 665 525606 4819392 71 40
12:00:55 3/2/2011 3 2 2011 12 642 525889 4819393 70 40
18:00:47 12/15/2012 12 15 2012 18 675 526447 4819395 68 40
2:00:44 12/6/2011 12 6 2011 2 658 525627 4819392 70 40
18:00:53 1/14/2013 1 14 2013 18 680 521965 4819379 178 40
0:00:47 1/19/2011 1 19 2011 0 801 523610 4819385 175 40
8:00:50 1/24/2014 1 24 2014 8 908 522717 4819382 173 40
18:00:51 1/2/2011 1 2 2011 18 650 523006 4819383 174 40
10:00:50 3/8/2010 3 8 2010 10 638 526347 4819395 69 40
14:00:43 4/1/2012 4 1 2012 14 666 525294 4819391 71 40
8:01:04 12/13/2012 12 13 2012 8 680 524004 4819387 176 40
18:00:53 3/18/2010 3 18 2010 18 652 525209 4819391 71 40
8:00:47 2/10/2011 2 10 2011 8 801 523594 4819385 175 40
2:00:42 1/19/2011 1 19 2011 2 801 523612 4819385 176 40
6:00:33 1/24/2014 1 24 2014 6 908 522719 4819382 173 40
14:00:54 2/20/2014 2 20 2014 14 917 522157 4819381 177 40
8:00:53 4/28/2011 4 28 2011 8 667 526624 4819397 68 40
4:00:56 1/19/2011 1 19 2011 4 801 523610 4819386 176 40
16:00:21 4/9/2012 4 9 2012 16 658 523509 4819386 175 40
16:00:56 3/1/2010 3 1 2010 16 642 523752 4819386 176 40
12:00:54 2/14/2011 2 14 2011 12 657 522328 4819382 177 40
16:00:54 1/22/2014 1 22 2014 16 907 523619 4819386 176 40
4:00:44 1/24/2014 1 24 2014 4 908 522715 4819383 173 40
0:01:12 12/4/2012 12 4 2012 0 675 525643 4819394 70 40
0:00:53 12/6/2010 12 6 2010 0 647 525445 4819393 71 40
8:00:54 3/19/2008 3 19 2008 8 637 524356 4819389 122 39
22:00:47 4/1/2009 4 1 2009 22 645 522713 4819383 173 40
18:00:42 2/2/2011 2 2 2011 18 801 521504 4819379 179 40
2:00:50 12/19/2009 12 19 2009 2 646 525537 4819394 71 40
14:01:07 2/8/2013 2 8 2013 14 679 523314 4819386 175 40
16:00:26 1/17/2009 1 17 2009 16 633 522709 4819384 173 40
0:00:55 1/18/2009 1 18 2009 0 633 521495 4819380 179 40
12:00:53 1/15/2011 1 15 2011 12 641 523447 4819386 175 40
10:00:17 4/18/2011 4 18 2011 10 663 524403 4819390 73 40
4:00:56 3/9/2013 3 9 2013 4 663 523674 4819387 176 40
6:00:53 1/25/2014 1 25 2014 6 916 526096 4819396 69 40
0:00:48 12/21/2009 12 21 2009 0 646 525504 4819394 71 40
14:00:21 4/5/2008 4 5 2008 14 634 522911 4819384 174 40
8:00:54 2/12/2011 2 12 2011 8 801 524064 4819388 122 39
14:00:47 12/28/2013 12 28 2013 14 908 523115 4819385 174 40
16:00:53 12/21/2008 12 21 2008 16 633 525827 4819395 70 40
8:00:32 12/9/2011 12 9 2011 8 801 523028 4819385 174 40
4:00:53 4/9/2008 4 9 2008 4 631 521901 4819381 178 40
22:00:35 1/24/2014 1 24 2014 22 917 522489 4819384 173 40
12:00:57 12/28/2013 12 28 2013 12 908 523119 4819386 174 40
8:00:54 12/8/2010 12 8 2010 8 641 523643 4819388 176 40
8:00:54 4/14/2011 4 14 2011 8 663 524444 4819391 73 40
0:00:53 2/20/2014 2 20 2014 0 907 523909 4819389 176 40



14:00:53 1/31/2014 1 31 2014 14 916 523256 4819387 175 40
22:00:48 3/18/2010 3 18 2010 22 644 525341 4819394 71 40
4:00:54 4/8/2009 4 8 2009 4 648 525984 4819397 70 40
16:00:46 3/1/2010 3 1 2010 16 644 523178 4819386 174 40
18:00:41 4/13/2011 4 13 2011 18 654 525809 4819396 70 40
18:00:41 12/21/2012 12 21 2012 18 679 523217 4819387 175 40
4:00:55 3/27/2010 3 27 2010 4 655 525169 4819394 72 40
22:00:42 12/25/2010 12 25 2010 22 801 521998 4819383 178 40
18:00:53 4/7/2008 4 7 2008 18 635 522241 4819384 177 40
6:00:41 4/9/2008 4 9 2008 6 631 521905 4819382 178 40
10:01:06 4/6/2014 4 6 2014 10 917 523558 4819388 175 40
18:00:42 4/4/2014 4 4 2014 18 917 524663 4819392 73 40
0:00:54 3/13/2010 3 13 2010 0 650 525816 4819396 70 40
18:00:47 3/6/2013 3 6 2013 18 677 522532 4819385 173 40
2:00:47 4/9/2008 4 9 2008 2 631 521905 4819383 178 40
16:00:20 4/1/2008 4 1 2008 16 632 521753 4819382 178 40
14:00:41 4/25/2011 4 25 2011 14 654 524653 4819392 73 40
16:00:41 3/12/2009 3 12 2009 16 639 521751 4819382 178 40
16:00:54 2/3/2011 2 3 2011 16 654 523085 4819387 174 40
2:00:41 12/11/2008 12 11 2008 2 633 525322 4819395 71 40
12:00:55 1/5/2014 1 5 2014 12 917 522474 4819385 173 40
2:00:41 4/29/2009 4 29 2009 2 645 526858 4819401 66 40
16:00:53 3/26/2010 3 26 2010 16 650 524417 4819392 73 40
0:00:54 12/9/2012 12 9 2012 0 671 526222 4819399 69 40
8:00:42 12/6/2010 12 6 2010 8 654 525487 4819396 71 40
8:00:53 3/10/2009 3 10 2009 8 637 526059 4819398 69 40
22:00:37 2/3/2010 2 3 2010 22 638 522707 4819386 173 40
16:00:51 1/4/2011 1 4 2011 16 801 522069 4819384 177 40
18:00:40 4/1/2009 4 1 2009 18 645 522713 4819386 173 40
16:00:19 1/24/2012 1 24 2012 16 663 522691 4819386 173 40
8:00:49 3/7/2010 3 7 2010 8 639 524658 4819393 73 40
16:00:34 4/1/2008 4 1 2008 16 634 522002 4819384 177 40
10:00:49 1/5/2009 1 5 2009 10 633 522016 4819384 177 40
16:00:54 2/24/2014 2 24 2014 16 918 525735 4819397 70 40
12:00:33 12/25/2010 12 25 2010 12 801 522726 4819386 173 40
6:00:47 2/10/2011 2 10 2011 6 801 523591 4819389 175 40
6:00:33 3/9/2013 3 9 2013 6 663 523676 4819390 176 40
6:00:53 12/6/2010 12 6 2010 6 655 526280 4819400 69 40
18:00:53 1/7/2014 1 7 2014 18 907 522140 4819385 177 40
14:00:41 4/9/2012 4 9 2012 14 658 523513 4819390 175 40
10:00:56 1/2/2014 1 2 2014 10 911 523717 4819390 176 40
2:00:42 3/30/2008 3 30 2008 2 634 523680 4819390 176 40
12:00:47 2/28/2012 2 28 2012 12 665 525307 4819396 71 40
4:00:36 12/6/2011 12 6 2011 4 658 525638 4819398 70 40
12:00:42 3/9/2010 3 9 2010 12 639 526373 4819400 69 40
6:00:47 4/8/2009 4 8 2009 6 648 525982 4819399 70 40
20:00:53 2/3/2013 2 3 2013 20 680 522260 4819386 177 40
8:00:47 1/22/2013 1 22 2013 8 680 522268 4819386 177 40
14:00:41 3/26/2010 3 26 2010 14 640 525602 4819398 71 40
22:00:54 4/3/2012 4 3 2012 22 673 525948 4819399 70 40
0:00:53 4/4/2012 4 4 2012 0 673 525948 4819399 70 40
6:00:41 4/2/2008 4 2 2008 6 635 523578 4819390 175 40
12:00:41 11/26/2010 11 26 2010 12 639 523567 4819390 175 40
4:00:43 4/11/2008 4 11 2008 4 631 521603 4819384 178 40



18:00:47 12/25/2010 12 25 2010 18 801 522422 4819387 173 40
22:00:45 12/3/2012 12 3 2012 22 675 525742 4819398 70 40
6:00:23 3/22/2011 3 22 2011 6 660 525431 4819397 71 40
14:00:53 2/14/2011 2 14 2011 14 650 522194 4819386 177 40
16:00:54 4/7/2008 4 7 2008 16 631 522559 4819387 173 40
12:00:47 2/29/2012 2 29 2012 12 663 525859 4819399 70 40
20:00:53 12/28/2013 12 28 2013 20 907 522680 4819388 173 40
6:00:50 4/7/2009 4 7 2009 6 645 525976 4819400 70 40
18:01:12 1/5/2011 1 5 2011 18 801 521478 4819384 171 40
18:00:30 12/27/2012 12 27 2012 18 679 521972 4819385 178 40
16:00:56 12/28/2013 12 28 2013 16 908 523125 4819389 174 40
18:00:50 2/27/2014 2 27 2014 18 918 524881 4819396 72 40
2:00:55 3/10/2010 3 10 2010 2 639 526361 4819401 69 40
2:00:32 12/31/2008 12 31 2008 2 632 523353 4819390 175 40
6:00:23 3/1/2010 3 1 2010 6 639 525260 4819397 71 40
10:00:48 2/3/2011 2 3 2011 10 642 523792 4819392 176 40
8:00:39 12/5/2010 12 5 2010 8 642 526486 4819402 68 40
6:00:42 3/27/2010 3 27 2010 6 655 525171 4819397 72 40
16:00:53 12/27/2012 12 27 2012 16 670 521973 4819386 178 40
12:00:57 1/5/2014 1 5 2014 12 679 523589 4819391 175 40
4:00:42 4/16/2012 4 16 2012 4 670 524257 4819394 122 39
0:00:45 1/30/2013 1 30 2013 0 680 521070 4819383 172 16
6:00:50 4/10/2012 4 10 2012 6 677 524659 4819395 73 40
0:00:31 3/24/2012 3 24 2012 0 678 525141 4819397 72 40
18:00:44 3/18/2010 3 18 2010 18 641 522172 4819387 177 40
18:00:50 12/21/2008 12 21 2008 18 635 525616 4819399 70 40
18:00:41 3/27/2009 3 27 2009 18 644 522478 4819388 173 40
10:01:09 1/17/2011 1 17 2011 10 638 524386 4819395 122 39
8:00:54 2/4/2013 2 4 2013 8 679 525388 4819398 71 40
0:02:23 12/15/2011 12 15 2011 0 650 525776 4819400 70 40
14:00:54 1/24/2012 1 24 2012 14 663 522708 4819389 173 40
12:00:33 3/25/2014 3 25 2014 12 914 522128 4819387 177 40
14:00:55 4/23/2010 4 23 2010 14 640 526277 4819402 69 40
6:00:24 1/25/2014 1 25 2014 6 917 522397 4819388 177 40
2:00:53 4/7/2009 4 7 2009 2 637 525364 4819399 71 40
14:00:56 12/20/2009 12 20 2009 14 646 523288 4819391 175 40
22:00:48 2/3/2013 2 3 2013 22 680 522268 4819388 177 40
4:00:30 4/1/2013 4 1 2013 4 663 525647 4819400 70 40
18:00:29 4/12/2013 4 12 2013 18 679 521588 4819386 171 40
18:00:54 1/5/2011 1 5 2011 18 801 521481 4819385 171 40
12:00:44 3/19/2008 3 19 2008 12 632 523498 4819392 175 40
22:00:41 12/18/2009 12 18 2009 22 639 525723 4819401 70 40
4:00:47 4/23/2011 4 23 2011 4 801 521373 4819386 171 40
18:00:54 3/22/2010 3 22 2010 18 746 524818 4819397 72 40
0:00:54 12/11/2010 12 11 2010 0 642 526009 4819402 70 40
4:00:15 4/10/2012 4 10 2012 4 677 524659 4819397 73 40
22:00:41 12/9/2011 12 9 2011 22 650 526197 4819403 69 40
14:00:53 1/2/2013 1 2 2013 14 671 522169 4819388 177 40
16:00:54 1/5/2014 1 5 2014 16 679 523464 4819393 175 40
12:00:55 1/2/2014 1 2 2014 12 909 523685 4819394 176 40
22:00:55 12/3/2010 12 3 2010 22 655 526169 4819403 69 40
12:00:50 1/17/2011 1 17 2011 12 639 524279 4819396 122 39
12:01:23 1/3/2010 1 3 2010 12 639 523709 4819394 176 40
8:00:44 11/29/2010 11 29 2010 8 801 525964 4819402 70 40



4:00:36 2/10/2011 2 10 2011 4 801 523579 4819394 175 40
6:00:42 1/22/2013 1 22 2013 6 680 522270 4819389 177 40
18:00:54 1/15/2009 1 15 2009 18 635 522276 4819389 177 40
4:00:54 1/6/2011 1 6 2011 4 801 521483 4819387 171 40
12:00:43 12/18/2008 12 18 2008 12 633 523675 4819394 176 40
14:00:47 3/16/2009 3 16 2009 14 640 523085 4819392 174 40
22:00:36 4/30/2011 4 30 2011 22 664 525647 4819401 70 40
4:01:00 4/11/2014 4 11 2014 4 909 525815 4819402 70 40
10:00:50 3/10/2010 3 10 2010 10 638 526316 4819404 69 40
2:00:25 12/15/2010 12 15 2010 2 642 524275 4819396 122 39
16:00:41 2/28/2013 2 28 2013 16 658 526013 4819403 69 40
20:00:26 4/12/2012 4 12 2012 20 666 525169 4819400 72 40
4:00:53 12/4/2008 12 4 2008 4 634 526503 4819405 68 40
0:00:33 3/10/2013 3 10 2013 0 677 522188 4819389 177 40
22:00:48 1/21/2013 1 21 2013 22 680 522270 4819390 177 40
10:00:48 1/3/2010 1 3 2010 10 644 523832 4819395 176 40
12:00:41 1/17/2011 1 17 2011 12 638 524353 4819397 122 39
10:00:15 3/6/2009 3 6 2009 10 637 525681 4819402 70 40
8:01:11 4/10/2009 4 10 2009 8 648 523257 4819393 175 40
10:00:53 3/4/2010 3 4 2010 10 638 525698 4819402 70 40
6:00:42 12/24/2009 12 24 2009 6 644 525605 4819402 71 40
0:00:53 1/6/2011 1 6 2011 0 801 521481 4819388 171 40
14:00:42 2/28/2012 2 28 2012 14 663 525571 4819402 71 40
2:00:49 12/6/2010 12 6 2010 2 642 526353 4819405 69 40
8:00:56 3/9/2010 3 9 2010 8 642 525980 4819404 70 40
18:00:41 4/3/2011 4 3 2011 18 664 524845 4819399 72 40
12:00:53 4/2/2010 4 2 2010 12 655 525091 4819400 72 40
18:00:55 4/13/2011 4 13 2011 18 668 525547 4819402 71 40
8:01:11 3/10/2010 3 10 2010 8 642 525989 4819404 70 40
6:00:43 1/5/2009 1 5 2009 6 633 522045 4819390 165 40
0:00:53 3/8/2011 3 8 2011 0 650 522830 4819393 174 40
12:00:53 3/19/2008 3 19 2008 12 633 523539 4819395 175 40
10:00:44 1/17/2009 1 17 2009 10 633 522915 4819393 174 40
18:00:53 4/1/2008 4 1 2008 18 634 521960 4819390 170 40
8:00:42 2/27/2010 2 27 2010 8 639 525291 4819402 71 40
12:00:43 2/15/2011 2 15 2011 12 801 525982 4819404 70 40
18:00:24 4/1/2008 4 1 2008 18 632 521520 4819388 171 40
22:00:41 1/17/2010 1 17 2010 22 642 525824 4819404 70 40
22:00:48 1/5/2011 1 5 2011 22 801 521481 4819389 171 40
0:01:26 3/24/2012 3 24 2012 0 679 525374 4819402 71 40
10:00:53 2/16/2011 2 16 2011 10 642 525923 4819404 70 40
12:00:53 3/10/2010 3 10 2010 12 638 526314 4819406 69 40
4:00:51 3/11/2010 3 11 2010 4 642 525827 4819404 70 40
0:00:45 1/20/2011 1 20 2011 0 638 523853 4819397 169 40
10:00:57 2/19/2013 2 19 2013 10 666 525145 4819401 72 40
16:00:49 2/9/2011 2 9 2011 16 801 523171 4819394 167 40
18:00:54 1/21/2013 1 21 2013 18 680 522363 4819392 165 40
18:00:54 4/26/2011 4 26 2011 18 666 526103 4819405 69 40
16:00:24 3/30/2012 3 30 2012 16 675 525409 4819403 71 40
2:00:47 1/22/2013 1 22 2013 2 680 522271 4819392 165 40
8:00:41 12/4/2008 12 4 2008 8 633 522958 4819394 167 40
16:00:47 3/31/2010 3 31 2010 16 746 525286 4819402 71 40
14:00:41 3/22/2011 3 22 2011 14 663 523383 4819396 168 40
14:00:44 4/1/2008 4 1 2008 14 634 522001 4819391 165 40



18:00:42 4/28/2009 4 28 2009 18 644 524435 4819399 73 40
4:00:49 1/22/2013 1 22 2013 4 680 522273 4819392 165 40
12:00:53 4/1/2012 4 1 2012 12 666 525234 4819402 71 40
18:00:42 12/14/2010 12 14 2010 18 642 523893 4819398 169 40
16:00:53 3/19/2009 3 19 2009 16 639 522723 4819394 166 40
6:00:30 11/29/2010 11 29 2010 6 801 525956 4819405 70 40
0:00:54 1/22/2013 1 22 2013 0 680 522271 4819392 165 40
18:00:53 1/24/2010 1 24 2010 18 644 526596 4819408 68 40
4:00:43 4/2/2008 4 2 2008 4 635 523579 4819397 168 40
18:00:41 3/19/2009 3 19 2009 18 640 522571 4819393 166 40
22:00:55 12/10/2012 12 10 2012 22 665 525356 4819403 71 40
4:00:31 1/5/2009 1 5 2009 4 633 522037 4819392 165 40
2:00:23 4/17/2013 4 17 2013 2 658 525294 4819403 71 40
12:00:38 3/13/2009 3 13 2009 12 639 522074 4819392 165 40
8:00:43 4/21/2011 4 21 2011 8 669 525761 4819405 70 40
20:00:56 1/7/2014 1 7 2014 20 907 522142 4819392 165 40
14:00:29 1/24/2014 1 24 2014 14 909 523558 4819397 168 40
0:00:21 3/22/2009 3 22 2009 0 635 522444 4819394 166 40
8:00:56 12/24/2009 12 24 2009 8 644 525606 4819405 63 40
8:01:18 1/23/2014 1 23 2014 8 916 525679 4819405 70 40
12:00:54 4/15/2009 4 15 2009 12 637 522956 4819396 167 40
12:00:26 3/12/2010 3 12 2010 12 801 526076 4819407 69 40
8:01:11 3/5/2010 3 5 2010 8 644 525462 4819405 63 40
10:00:43 12/28/2013 12 28 2013 10 908 523110 4819396 167 40
12:00:37 3/8/2010 3 8 2010 12 642 526401 4819409 69 40
2:00:44 1/5/2009 1 5 2009 2 633 522040 4819393 165 40
18:00:45 2/2/2012 2 2 2012 18 663 523319 4819398 168 40
6:00:42 1/6/2011 1 6 2011 6 801 521482 4819392 171 40
10:00:56 12/20/2009 12 20 2009 10 646 523377 4819398 168 40
18:00:15 4/5/2009 4 5 2009 18 634 525125 4819404 64 40
18:00:42 3/12/2010 3 12 2010 18 801 525924 4819407 62 40
22:00:56 12/15/2012 12 15 2012 22 675 526428 4819409 68 40
18:00:20 1/27/2009 1 27 2009 18 637 523308 4819398 168 40
12:00:41 1/3/2010 1 3 2010 12 644 523833 4819400 169 40
6:00:24 11/25/2010 11 25 2010 6 640 524006 4819400 169 40
16:01:15 3/21/2010 3 21 2010 16 650 522913 4819397 167 40
14:00:42 3/13/2009 3 13 2009 14 640 522481 4819395 166 40
20:00:35 2/4/2014 2 4 2014 20 916 522821 4819396 167 40
2:00:54 11/29/2010 11 29 2010 2 801 525914 4819408 62 40
10:00:50 12/23/2010 12 23 2010 10 646 523556 4819399 168 40
14:00:44 3/8/2010 3 8 2010 14 638 526355 4819410 61 40
12:00:43 4/1/2008 4 1 2008 12 631 521934 4819394 170 40
18:00:53 12/7/2010 12 7 2010 18 641 523633 4819400 169 40
4:00:41 3/10/2013 3 10 2013 4 679 522065 4819394 165 40
0:00:29 3/22/2009 3 22 2009 0 637 524462 4819403 65 40
2:00:42 12/6/2011 12 6 2011 2 667 525784 4819408 62 40
12:00:23 3/31/2009 3 31 2009 12 642 523776 4819401 169 40
0:00:13 3/22/2009 3 22 2009 0 645 525430 4819407 63 40
20:01:18 12/18/2012 12 18 2012 20 665 524470 4819404 65 40
12:00:54 2/29/2012 2 29 2012 12 666 525835 4819409 62 40
4:00:47 12/9/2008 12 9 2008 4 633 526408 4819411 61 40
22:00:53 4/8/2014 4 8 2014 22 909 525827 4819409 62 40
16:00:49 2/11/2013 2 11 2013 16 677 521874 4819395 170 40
10:00:47 3/8/2010 3 8 2010 10 643 526303 4819411 61 40



22:00:30 1/7/2014 1 7 2014 22 907 522168 4819396 165 40
14:00:48 1/19/2010 1 19 2010 14 643 525606 4819408 63 40
0:00:42 1/2/2013 1 2 2013 0 671 522095 4819396 165 40
2:00:40 4/8/2014 4 8 2014 2 908 524891 4819406 64 40
12:00:53 1/24/2014 1 24 2014 12 909 523556 4819401 168 40
10:00:57 2/28/2013 2 28 2013 10 663 525415 4819408 63 40
18:00:49 3/4/2014 3 4 2014 18 917 522525 4819397 166 40
18:00:42 3/31/2011 3 31 2011 18 664 523871 4819402 169 40
0:00:29 1/28/2010 1 28 2010 0 640 522048 4819396 165 40
10:00:16 3/9/2010 3 9 2010 10 644 526146 4819411 61 40
20:01:22 3/24/2013 3 24 2013 20 663 525164 4819407 64 40
0:00:54 4/9/2012 4 9 2012 0 679 525453 4819408 63 40
2:00:55 1/28/2010 1 28 2010 2 640 522052 4819396 165 40
14:00:54 3/25/2009 3 25 2009 14 639 522492 4819398 166 40
16:00:10 3/13/2009 3 13 2009 16 640 522481 4819398 166 40
8:00:45 4/13/2012 4 13 2012 8 676 526014 4819410 61 40
4:00:39 1/2/2013 1 2 2013 4 671 522095 4819396 165 40
14:00:14 1/5/2009 1 5 2009 14 633 522001 4819396 165 40
22:00:43 11/21/2013 11 21 2013 22 914 525595 4819409 63 40
0:00:48 12/25/2011 12 25 2011 0 650 525655 4819409 62 40
16:00:48 3/19/2009 3 19 2009 16 647 522824 4819399 167 40
14:00:57 4/5/2014 4 5 2014 14 917 525234 4819408 63 40
2:00:42 1/8/2014 1 8 2014 2 907 522053 4819397 165 40
2:00:54 5/1/2011 5 1 2011 2 666 525732 4819410 62 40
2:00:47 3/10/2013 3 10 2013 2 677 522178 4819397 165 40
20:00:53 3/24/2013 3 24 2013 20 658 525153 4819408 64 40
22:00:53 3/9/2013 3 9 2013 22 677 522178 4819397 165 40
2:00:32 1/7/2012 1 7 2012 2 665 525974 4819411 62 40
4:00:54 12/24/2009 12 24 2009 4 644 525614 4819409 62 40
16:00:49 4/6/2011 4 6 2011 16 650 525615 4819410 62 40
8:00:40 3/11/2010 3 11 2010 8 643 525323 4819408 63 40
10:00:44 1/14/2009 1 14 2009 10 633 523541 4819402 168 40
22:00:53 3/19/2013 3 19 2013 22 671 524699 4819406 65 40
6:00:55 1/2/2013 1 2 2013 6 671 522095 4819397 165 40
14:00:41 1/2/2014 1 2 2014 14 909 523599 4819403 168 40
22:00:47 12/21/2012 12 21 2012 22 679 523215 4819401 168 40
16:00:53 1/4/2014 1 4 2014 16 917 522269 4819398 165 40
14:00:48 2/3/2010 2 3 2010 14 638 522794 4819400 166 40
12:00:44 1/20/2010 1 20 2010 12 642 525826 4819411 62 40
10:00:54 1/4/2010 1 4 2010 10 639 523739 4819403 169 40
10:00:24 3/8/2010 3 8 2010 10 640 526209 4819413 61 40
4:01:50 3/11/2010 3 11 2010 4 639 525963 4819412 62 40
0:00:20 1/5/2009 1 5 2009 0 633 522044 4819398 165 40
0:01:12 4/8/2014 4 8 2014 0 908 524882 4819408 64 40
16:00:47 1/2/2011 1 2 2011 16 650 523087 4819401 167 40
0:00:54 4/11/2010 4 11 2010 0 654 525992 4819412 62 40
12:00:47 4/19/2014 4 19 2014 12 907 523731 4819404 169 40
2:00:53 12/5/2010 12 5 2010 2 647 524625 4819407 65 40
12:00:24 1/17/2009 1 17 2009 12 633 522915 4819401 167 40
16:01:11 1/20/2014 1 20 2014 16 909 523525 4819403 168 40
20:00:43 12/14/2011 12 14 2011 20 658 525972 4819412 62 40
18:00:54 12/21/2008 12 21 2008 18 633 525823 4819412 62 40
2:00:55 1/2/2013 1 2 2013 2 671 522097 4819398 165 40
0:00:55 1/25/2014 1 25 2014 0 917 522478 4819400 166 40



0:01:00 1/23/2013 1 23 2013 0 677 521341 4819396 171 40
4:00:41 2/5/2014 2 5 2014 4 916 523448 4819403 168 40
20:00:41 1/21/2013 1 21 2013 20 680 522273 4819399 165 40
16:01:47 3/26/2010 3 26 2010 16 646 525437 4819411 63 40
18:00:47 3/20/2009 3 20 2009 18 645 524815 4819408 64 40
2:00:53 2/20/2014 2 20 2014 2 908 523853 4819405 169 40
22:00:43 1/22/2013 1 22 2013 22 677 521340 4819397 171 40
10:00:48 2/24/2011 2 24 2011 10 650 524734 4819408 65 40
12:00:53 1/21/2014 1 21 2014 12 908 523141 4819403 167 40
18:00:54 12/13/2012 12 13 2012 18 675 526379 4819415 61 40
8:00:43 1/2/2013 1 2 2013 8 671 522104 4819400 165 40
4:00:42 5/1/2011 5 1 2011 4 666 525735 4819412 62 40
12:00:42 1/13/2011 1 13 2011 12 655 524065 4819406 121 39
8:00:55 4/24/2009 4 24 2009 8 642 525503 4819412 63 40
10:00:48 3/2/2014 3 2 2014 10 916 524354 4819407 121 39
2:00:48 12/2/2011 12 2 2011 2 650 526041 4819414 61 40
12:00:50 1/4/2010 1 4 2010 12 639 523742 4819406 169 40
22:00:51 11/24/2010 11 24 2010 22 642 525374 4819412 63 40
8:00:52 11/22/2013 11 22 2013 8 914 523058 4819404 167 40
10:00:54 1/22/2012 1 22 2012 10 663 523605 4819406 168 40
4:01:18 12/27/2010 12 27 2010 4 801 521955 4819400 170 40
16:00:48 1/10/2014 1 10 2014 16 916 523476 4819405 168 40
22:00:47 1/14/2013 1 14 2013 22 680 521955 4819400 170 40
4:00:54 1/7/2012 1 7 2012 4 665 525957 4819415 62 40
16:00:55 12/25/2010 12 25 2010 16 801 522563 4819402 166 40
10:00:43 12/18/2008 12 18 2008 10 633 523671 4819406 169 40
14:02:26 2/26/2011 2 26 2011 14 646 525997 4819415 62 40
18:00:48 2/16/2012 2 16 2012 18 665 524961 4819411 64 40
0:00:52 11/26/2010 11 26 2010 0 801 525639 4819413 62 40
2:00:48 12/9/2008 12 9 2008 2 633 526410 4819416 61 40
6:00:49 3/23/2008 3 23 2008 6 631 523579 4819406 168 40
2:00:47 12/4/2010 12 4 2010 2 655 526210 4819416 61 40
14:00:17 2/9/2011 2 9 2011 14 642 523800 4819407 169 40
2:00:42 3/24/2009 3 24 2009 2 637 525684 4819414 62 40
4:00:36 3/26/2012 3 26 2012 4 670 521391 4819399 171 40
10:01:24 3/5/2009 3 5 2009 10 637 525678 4819414 62 40
14:00:42 4/4/2008 4 4 2008 14 635 523117 4819405 167 40
14:00:41 4/3/2008 4 3 2008 14 633 521964 4819401 170 40
0:01:11 12/24/2009 12 24 2009 0 644 525529 4819414 63 40
14:00:54 4/14/2009 4 14 2009 14 639 525759 4819415 62 40
0:00:53 5/1/2011 5 1 2011 0 666 525734 4819415 62 40
14:00:28 3/12/2009 3 12 2009 14 639 521776 4819401 170 40
10:00:27 11/25/2010 11 25 2010 10 651 523681 4819407 169 40
16:00:24 12/30/2012 12 30 2012 16 680 523596 4819407 168 40
12:00:56 11/25/2010 11 25 2010 12 651 523648 4819407 169 40
10:00:56 2/22/2012 2 22 2012 10 663 524917 4819412 64 40
6:00:54 3/10/2013 3 10 2013 6 679 522071 4819402 165 40
14:00:47 3/11/2009 3 11 2009 14 637 526415 4819418 59 40
4:00:53 12/4/2010 12 4 2010 4 655 526370 4819418 61 40
0:00:54 3/1/2010 3 1 2010 0 642 525374 4819414 63 40
14:00:59 1/3/2013 1 3 2013 14 663 523293 4819406 168 40
18:00:53 1/1/2013 1 1 2013 18 671 522106 4819402 165 40
22:00:35 2/15/2014 2 15 2014 22 918 524099 4819409 121 39
4:00:52 11/26/2010 11 26 2010 4 801 525653 4819415 62 40



16:00:54 3/19/2009 3 19 2009 16 640 522715 4819405 166 40
14:00:54 4/8/2012 4 8 2012 14 658 523484 4819407 168 40
2:00:50 1/3/2014 1 3 2014 2 671 521143 4819400 172 16
4:00:57 4/24/2011 4 24 2011 4 666 525849 4819416 62 40
12:00:57 3/8/2010 3 8 2010 12 638 526322 4819418 61 40
16:00:50 3/1/2012 3 1 2012 16 665 521835 4819402 170 40
14:00:47 3/21/2011 3 21 2011 14 801 524016 4819410 121 39
4:00:55 12/30/2012 12 30 2012 4 680 524873 4819413 64 40
16:00:41 3/11/2009 3 11 2009 16 639 521813 4819402 170 40
22:02:30 3/24/2011 3 24 2011 22 664 525606 4819415 63 40
10:00:43 3/30/2012 3 30 2012 10 680 525460 4819415 63 40
4:00:47 1/15/2010 1 15 2010 4 643 525944 4819417 62 40
0:00:59 1/15/2013 1 15 2013 0 680 521957 4819403 170 40
18:01:41 3/7/2010 3 7 2010 18 640 526468 4819419 59 40
10:00:53 12/5/2010 12 5 2010 10 647 523709 4819409 169 40
2:00:54 2/22/2011 2 22 2011 2 642 523620 4819409 169 40
12:00:53 12/20/2011 12 20 2011 12 650 523661 4819409 169 40
16:01:12 3/4/2013 3 4 2013 16 671 523665 4819409 169 40
14:00:53 3/30/2012 3 30 2012 14 663 524672 4819412 65 40
12:00:44 3/31/2009 3 31 2009 12 635 523535 4819409 168 40
12:00:21 1/14/2009 1 14 2009 12 633 523541 4819409 168 40
18:00:54 4/22/2011 4 22 2011 18 669 524672 4819413 65 40
6:00:53 4/1/2013 4 1 2013 6 663 525748 4819417 62 40
14:00:42 3/22/2011 3 22 2011 14 658 523516 4819409 168 40
14:00:21 4/2/2008 4 2 2008 14 633 522262 4819404 165 40
14:00:53 4/9/2009 4 9 2009 14 644 523573 4819409 168 40
14:00:53 3/11/2009 3 11 2009 14 640 522181 4819404 165 40
12:00:35 12/23/2009 12 23 2009 12 638 522729 4819406 166 40
22:01:11 1/1/2013 1 1 2013 22 671 522096 4819404 165 40
16:00:42 12/29/2012 12 29 2012 16 663 522297 4819405 165 40
0:00:51 2/12/2011 2 12 2011 0 642 524505 4819413 65 40
16:00:16 4/28/2011 4 28 2011 16 667 525721 4819417 62 40
12:00:48 3/22/2011 3 22 2011 12 658 523515 4819409 168 40
18:00:22 3/13/2011 3 13 2011 18 655 521885 4819404 170 40
12:00:24 1/5/2009 1 5 2009 12 633 522024 4819404 165 40
14:00:47 4/14/2011 4 14 2011 14 658 525244 4819415 63 40
6:00:54 2/12/2011 2 12 2011 6 646 524511 4819413 65 40
16:00:53 12/29/2012 12 29 2012 16 671 522250 4819405 165 40
2:00:42 4/24/2011 4 24 2011 2 666 525845 4819418 62 40
6:00:55 12/16/2013 12 16 2013 6 909 523714 4819410 169 40
16:01:24 1/17/2014 1 17 2014 16 679 524305 4819412 121 39
4:00:48 12/2/2011 12 2 2011 4 650 526040 4819419 61 40
0:00:42 3/19/2009 3 19 2009 0 633 522273 4819405 165 40
2:00:49 2/5/2014 2 5 2014 2 916 523449 4819409 168 40
0:00:54 11/25/2010 11 25 2010 0 639 525472 4819417 63 40
14:00:27 1/4/2014 1 4 2014 14 917 522268 4819405 165 40
20:00:55 1/14/2013 1 14 2013 20 680 521955 4819404 170 40
10:00:50 12/23/2009 12 23 2009 10 638 522726 4819407 166 40
4:00:30 3/24/2009 3 24 2009 4 637 525659 4819418 62 40
2:00:54 3/19/2009 3 19 2009 2 633 522271 4819406 165 40
16:00:42 3/13/2011 3 13 2011 16 654 522529 4819406 166 40
2:00:54 12/27/2010 12 27 2010 2 801 521981 4819405 170 40
16:00:55 3/12/2010 3 12 2010 16 643 526515 4819421 59 40
4:00:58 2/12/2011 2 12 2011 4 646 524511 4819414 65 40



0:00:56 12/24/2008 12 24 2008 0 633 525830 4819419 62 40
4:00:42 1/15/2010 1 15 2010 4 642 526695 4819422 59 40
4:00:45 11/29/2010 11 29 2010 4 801 525958 4819419 62 40
2:00:48 3/19/2010 3 19 2010 2 650 524493 4819414 65 40
2:00:54 12/11/2012 12 11 2012 2 665 525442 4819418 63 40
6:00:44 3/26/2012 3 26 2012 6 670 521386 4819404 171 40
16:00:27 4/28/2011 4 28 2011 16 658 525606 4819418 63 40
6:00:41 12/30/2012 12 30 2012 6 680 524874 4819416 64 40
4:01:03 4/13/2009 4 13 2009 4 644 525905 4819420 62 40
22:00:54 4/6/2010 4 6 2010 22 655 524556 4819415 65 40
16:00:25 4/18/2014 4 18 2014 16 914 524485 4819415 65 40
14:00:48 3/26/2010 3 26 2010 14 654 525716 4819419 62 40
16:00:15 4/20/2014 4 20 2014 16 908 523128 4819410 167 40
18:00:48 12/31/2010 12 31 2010 18 801 521843 4819406 170 40
22:00:41 12/23/2008 12 23 2008 22 633 525816 4819420 62 40
6:00:52 1/21/2010 1 21 2010 6 642 525946 4819420 62 40
0:00:54 1/18/2010 1 18 2010 0 642 525910 4819420 62 40
16:01:12 3/15/2010 3 15 2010 16 644 526205 4819422 61 40
4:00:51 12/16/2012 12 16 2012 4 675 525395 4819419 63 40
18:01:24 3/7/2010 3 7 2010 18 639 526386 4819422 61 40
8:00:14 4/1/2011 4 1 2011 8 664 524046 4819414 121 39
8:06:07 4/9/2010 4 9 2010 8 651 526197 4819422 61 40
20:00:32 1/22/2013 1 22 2013 20 677 521343 4819405 171 40
18:00:36 1/1/2013 1 1 2013 18 671 522102 4819407 165 40
10:00:10 4/16/2009 4 16 2009 10 646 524143 4819414 121 39
10:00:45 4/18/2011 4 18 2011 10 654 524695 4819416 65 40
16:00:47 3/23/2012 3 23 2012 16 681 523064 4819411 167 40
14:00:48 2/18/2012 2 18 2012 14 663 526193 4819422 61 40
18:00:54 4/7/2009 4 7 2009 18 640 526057 4819422 61 40
16:00:46 4/14/2014 4 14 2014 16 916 526510 4819423 59 40
20:00:53 1/3/2012 1 3 2012 20 665 526332 4819423 61 40
0:00:47 12/14/2010 12 14 2010 0 642 523850 4819414 169 40
6:00:25 4/24/2011 4 24 2011 6 666 525845 4819421 62 40
4:00:56 4/16/2014 4 16 2014 4 917 525577 4819420 63 40
4:00:43 3/6/2009 3 6 2009 4 637 525574 4819420 63 40
2:00:53 12/24/2009 12 24 2009 2 644 525541 4819420 63 40
14:00:24 11/25/2010 11 25 2010 14 651 523589 4819413 168 40
12:00:50 3/19/2008 3 19 2008 12 637 523482 4819413 168 40
8:00:53 4/14/2011 4 14 2011 8 650 524523 4819417 65 40
18:00:44 4/19/2014 4 19 2014 18 909 523185 4819412 167 40
16:00:54 2/19/2014 2 19 2014 16 913 526368 4819424 61 40
18:00:16 4/29/2011 4 29 2011 18 664 525842 4819422 62 40
10:00:45 12/6/2010 12 6 2010 10 641 522185 4819409 165 40
18:00:54 3/21/2009 3 21 2009 18 640 525457 4819420 63 40
10:00:16 3/27/2010 3 27 2010 10 643 524266 4819416 121 39
8:00:47 4/14/2009 4 14 2009 8 639 525126 4819419 64 40
6:00:52 4/16/2014 4 16 2014 6 917 525582 4819421 63 40
2:00:53 12/6/2010 12 6 2010 2 801 525650 4819421 62 40
12:00:50 1/27/2012 1 27 2012 12 663 522054 4819408 165 40
4:00:23 3/23/2008 3 23 2008 4 631 523580 4819414 168 40
8:00:49 4/15/2010 4 15 2010 8 650 526992 4819426 57 40
16:00:54 4/3/2008 4 3 2008 16 633 521972 4819408 170 40
10:00:53 3/3/2014 3 3 2014 10 908 524251 4819416 121 39
16:00:21 1/30/2010 1 30 2010 16 633 522722 4819411 166 40



12:00:23 3/26/2010 3 26 2010 12 654 525708 4819422 62 40
12:00:54 3/3/2010 3 3 2010 12 647 525296 4819420 63 40
14:01:19 2/1/2014 2 1 2014 14 908 522825 4819412 167 40
18:00:40 4/1/2009 4 1 2009 18 638 522364 4819410 165 40
10:00:47 2/17/2014 2 17 2014 10 907 525141 4819420 64 40
2:00:55 4/9/2012 4 9 2012 2 672 524482 4819418 65 40
18:00:54 12/25/2010 12 25 2010 18 801 521983 4819409 170 40
18:00:53 1/2/2013 1 2 2013 18 663 523080 4819413 167 40
4:00:53 1/4/2012 1 4 2012 4 665 525903 4819423 62 40
22:00:44 11/29/2010 11 29 2010 22 643 525821 4819423 62 40
2:00:44 11/26/2010 11 26 2010 2 801 525657 4819422 62 40
2:00:36 1/25/2014 1 25 2014 2 917 522394 4819411 165 40
6:00:44 12/5/2010 12 5 2010 6 655 526487 4819425 59 40
10:00:48 1/8/2014 1 8 2014 10 908 523007 4819413 167 40
18:00:54 3/26/2009 3 26 2009 18 642 522044 4819409 165 40
16:00:55 1/24/2014 1 24 2014 16 909 523228 4819414 168 40
6:00:53 4/3/2012 4 3 2012 6 663 524855 4819419 64 40
10:01:09 12/25/2010 12 25 2010 10 801 522669 4819412 166 40
6:00:45 12/16/2012 12 16 2012 6 675 525427 4819422 63 40
10:00:41 4/21/2011 4 21 2011 10 669 525738 4819423 62 40
14:00:48 3/22/2008 3 22 2008 14 635 523526 4819415 168 40
22:00:53 2/4/2014 2 4 2014 22 916 522825 4819412 167 40
12:00:56 1/17/2011 1 17 2011 12 801 524293 4819418 121 39
18:00:50 3/7/2011 3 7 2011 18 650 521798 4819409 170 40
6:00:53 4/8/2012 4 8 2012 6 670 525544 4819422 63 40
0:00:55 12/4/2010 12 4 2010 0 647 524785 4819420 65 40
6:00:33 12/4/2010 12 4 2010 6 655 526379 4819426 61 40
2:00:56 1/15/2010 1 15 2010 2 642 526712 4819427 59 40
16:00:53 2/26/2010 2 26 2010 16 640 524918 4819421 64 40
6:00:30 4/8/2014 4 8 2014 6 908 524902 4819421 64 40
4:00:27 12/2/2011 12 2 2011 4 658 525750 4819424 62 40
14:00:42 3/11/2012 3 11 2012 14 663 524186 4819418 121 39
10:00:55 4/11/2009 4 11 2009 10 634 523663 4819416 169 40
16:00:53 3/29/2014 3 29 2014 16 913 525683 4819424 62 40
4:00:47 1/28/2010 1 28 2010 4 640 522041 4819411 165 40
10:00:56 1/23/2014 1 23 2014 10 908 522767 4819413 166 40
12:00:53 2/28/2010 2 28 2010 12 638 525530 4819423 63 40
14:00:47 1/7/2011 1 7 2011 14 638 523225 4819415 168 40
6:00:53 12/4/2011 12 4 2011 6 650 525851 4819425 62 40
10:00:50 5/8/2011 5 8 2011 10 664 525617 4819424 62 40
2:00:43 5/5/2010 5 5 2010 2 652 525634 4819424 62 40
22:00:35 3/21/2009 3 21 2009 22 633 523841 4819418 169 40
0:01:50 12/19/2010 12 19 2010 0 642 524683 4819421 65 40
4:00:54 4/8/2014 4 8 2014 4 908 524901 4819421 64 40
10:00:44 3/2/2009 3 2 2009 10 637 525456 4819424 63 40
22:00:30 4/14/2010 4 14 2010 22 655 526059 4819426 61 40
16:01:50 3/21/2010 3 21 2010 16 640 522762 4819414 166 40
14:00:41 4/12/2012 4 12 2012 14 666 526244 4819427 61 40
18:00:42 3/12/2011 3 12 2011 18 655 521895 4819411 170 40
14:00:54 2/12/2013 2 12 2013 14 675 523551 4819417 168 40
8:00:42 3/22/2009 3 22 2009 8 645 525466 4819424 63 40
12:00:53 3/13/2009 3 13 2009 12 642 525983 4819426 62 40
22:00:54 4/8/2014 4 8 2014 22 907 525902 4819426 62 40
12:00:55 1/9/2010 1 9 2010 12 633 521388 4819410 171 40



16:00:47 2/14/2011 2 14 2011 16 641 521786 4819411 170 40
14:00:48 1/25/2014 1 25 2014 14 908 522422 4819413 166 40
12:00:47 2/18/2012 2 18 2012 12 663 525799 4819426 62 40
6:00:47 11/29/2010 11 29 2010 6 646 525547 4819425 63 40
12:00:48 3/2/2011 3 2 2011 12 801 525858 4819426 62 40
0:00:26 1/16/2009 1 16 2009 0 635 522205 4819413 165 40
4:00:47 12/18/2008 12 18 2008 4 633 525188 4819424 64 40
22:00:48 12/17/2013 12 17 2013 22 907 525959 4819427 62 40
4:00:54 4/3/2012 4 3 2012 4 663 524856 4819423 64 40
8:00:42 3/9/2010 3 9 2010 8 644 525665 4819426 62 40
2:00:13 1/6/2011 1 6 2011 2 801 521461 4819411 171 40
22:00:49 2/16/2012 2 16 2012 22 665 524889 4819423 64 40
6:00:54 3/24/2013 3 24 2013 6 671 525447 4819425 63 40
20:00:47 3/2/2013 3 2 2013 20 663 522671 4819415 166 40
16:00:48 2/3/2014 2 3 2014 16 907 522366 4819414 165 40
16:00:53 12/28/2012 12 28 2012 16 675 523585 4819419 168 40
4:00:47 1/21/2010 1 21 2010 4 642 525945 4819428 62 40
14:00:27 4/11/2009 4 11 2009 14 641 521639 4819412 170 40
6:00:41 11/26/2010 11 26 2010 6 801 525578 4819426 63 40
8:00:56 1/6/2011 1 6 2011 8 801 521533 4819412 171 40
8:00:27 12/5/2011 12 5 2011 8 659 523296 4819418 168 40
22:00:56 3/24/2014 3 24 2014 22 908 524908 4819424 64 40
14:00:55 12/23/2009 12 23 2009 14 638 522677 4819416 166 40
6:00:53 3/13/2014 3 13 2014 6 916 526386 4819430 61 40
14:00:42 4/15/2009 4 15 2009 14 641 523051 4819418 167 40
8:00:48 4/16/2009 4 16 2009 8 644 525762 4819427 62 40
14:00:54 3/5/2014 3 5 2014 14 917 523767 4819420 169 40
18:00:41 3/14/2010 3 14 2010 18 650 525388 4819426 63 40
0:00:49 2/3/2014 2 3 2014 0 907 522809 4819417 167 40
2:01:56 3/10/2013 3 10 2013 2 679 522060 4819414 165 40
14:00:43 3/25/2009 3 25 2009 14 642 523253 4819418 168 40
6:00:57 12/1/2010 12 1 2010 6 655 526223 4819429 61 40
16:00:43 11/25/2010 11 25 2010 16 651 523609 4819420 168 40
16:00:54 2/20/2014 2 20 2014 16 917 522199 4819415 165 40
18:00:53 1/4/2011 1 4 2011 18 801 521756 4819414 170 40
10:00:56 3/3/2011 3 3 2011 10 638 525723 4819428 62 40
6:00:42 4/11/2008 4 11 2008 6 631 521825 4819414 170 40
2:00:53 1/18/2010 1 18 2010 2 642 525953 4819429 62 40
4:00:47 12/14/2013 12 14 2013 4 671 525551 4819427 63 40
14:00:22 4/9/2009 4 9 2009 14 642 523840 4819421 169 40
22:00:57 4/4/2010 4 4 2010 22 644 524366 4819423 121 39
16:01:12 12/23/2009 12 23 2009 16 638 522676 4819417 166 40
4:00:42 1/18/2010 1 18 2010 4 642 525963 4819429 62 40
18:00:48 3/20/2011 3 20 2011 18 668 522465 4819417 166 40
6:00:55 3/1/2010 3 1 2010 6 647 525239 4819427 63 40
6:01:51 3/2/2010 3 2 2010 6 644 523627 4819421 169 40
8:00:43 1/20/2011 1 20 2011 8 801 523568 4819421 168 40
18:00:53 4/18/2008 4 18 2008 18 631 524060 4819422 121 39
6:00:55 4/10/2012 4 10 2012 6 672 524543 4819424 65 40
16:00:48 3/9/2010 3 9 2010 16 638 526324 4819431 61 40
6:00:25 4/1/2009 4 1 2009 6 642 523588 4819421 168 40
14:00:48 3/31/2010 3 31 2010 14 640 525200 4819427 64 40
18:00:44 3/21/2011 3 21 2011 18 658 525008 4819426 64 40
2:00:46 3/10/2010 3 10 2010 2 638 526191 4819431 61 40



16:00:47 1/8/2014 1 8 2014 16 907 522193 4819416 165 40
18:00:53 12/22/2009 12 22 2009 18 639 522478 4819417 166 40
6:00:53 4/2/2009 4 2 2009 6 642 522913 4819419 167 40
18:00:47 3/4/2014 3 4 2014 18 916 522267 4819417 165 40
10:00:17 3/31/2008 3 31 2008 10 637 523248 4819420 168 40
6:00:25 4/4/2012 4 4 2012 6 676 525562 4819429 63 40
16:00:47 3/19/2009 3 19 2009 16 642 523288 4819420 168 40
4:00:47 4/10/2012 4 10 2012 4 672 524543 4819425 65 40
12:00:52 12/7/2010 12 7 2010 12 638 522582 4819418 166 40
6:00:41 12/2/2011 12 2 2011 6 650 526058 4819431 61 40
14:00:53 12/25/2010 12 25 2010 14 801 522551 4819418 166 40
14:00:43 2/4/2011 2 4 2011 14 642 524972 4819427 64 40
4:00:24 3/1/2010 3 1 2010 4 639 525218 4819428 63 40
16:00:44 2/2/2014 2 2 2014 16 671 521806 4819416 170 40
14:00:44 3/25/2008 3 25 2008 14 636 523365 4819421 168 40
10:00:56 3/3/2014 3 3 2014 10 918 524222 4819424 121 39
2:00:54 12/6/2010 12 6 2010 2 647 525467 4819429 63 40
14:00:22 4/1/2008 4 1 2008 14 631 521886 4819416 170 40
12:00:53 4/21/2011 4 21 2011 12 667 524647 4819426 65 40
12:00:53 2/14/2011 2 14 2011 12 638 522380 4819418 165 40
6:00:55 3/9/2014 3 9 2014 6 918 524582 4819426 65 40
12:00:42 4/19/2011 4 19 2011 12 668 525250 4819428 63 40
14:00:54 3/31/2011 3 31 2011 14 663 523356 4819421 168 40
18:00:44 12/25/2008 12 25 2008 18 633 525676 4819430 62 40
14:00:42 4/25/2011 4 25 2011 14 666 524343 4819425 121 39
18:00:32 2/11/2013 2 11 2013 18 665 521824 4819417 170 40
12:01:23 4/5/2014 4 5 2014 12 917 525177 4819428 64 40
6:00:56 3/18/2014 3 18 2014 6 917 523621 4819423 169 40
2:00:42 4/9/2012 4 9 2012 2 676 524515 4819426 65 40
14:00:54 4/4/2008 4 4 2008 14 632 521793 4819417 170 40
0:00:54 11/29/2010 11 29 2010 0 646 525613 4819430 62 40
18:00:43 5/5/2011 5 5 2011 18 666 524115 4819425 121 39
8:00:48 4/3/2012 4 3 2012 8 676 524769 4819428 65 40
6:01:15 3/25/2013 3 25 2013 6 671 524488 4819427 65 40
18:00:32 2/26/2014 2 26 2014 18 907 526255 4819433 61 40
22:02:56 4/9/2008 4 9 2008 22 636 522061 4819418 165 40
14:01:16 2/27/2013 2 27 2013 14 671 521820 4819418 170 40
4:00:52 3/11/2010 3 11 2010 4 647 525658 4819431 62 40
14:01:09 2/3/2013 2 3 2013 14 663 525390 4819430 63 40
18:00:24 4/6/2009 4 6 2009 18 639 521557 4819417 171 40
18:00:54 1/15/2010 1 15 2010 18 643 525837 4819432 62 40
14:00:53 1/30/2010 1 30 2010 14 633 522723 4819421 166 40
4:00:53 3/18/2014 3 18 2014 4 917 523622 4819424 169 40
18:00:43 12/12/2011 12 12 2011 18 658 526319 4819434 61 40
2:00:53 1/20/2011 1 20 2011 2 801 523549 4819424 168 40
16:00:54 3/17/2011 3 17 2011 16 661 523256 4819423 168 40
0:00:56 12/27/2010 12 27 2010 0 801 521954 4819419 170 40
8:00:49 12/9/2008 12 9 2008 8 633 525610 4819432 63 40
18:00:54 4/22/2011 4 22 2011 18 667 524319 4819427 121 39
16:00:53 4/15/2014 4 15 2014 16 908 526422 4819435 59 40
16:00:54 1/15/2014 1 15 2014 16 909 523192 4819423 167 40
0:00:48 3/22/2009 3 22 2009 0 633 523842 4819425 169 40
6:00:33 1/20/2011 1 20 2011 6 801 523549 4819424 168 40
10:01:12 3/12/2010 3 12 2010 10 647 526109 4819434 61 40



14:00:41 3/30/2011 3 30 2011 14 658 524429 4819428 65 40
16:00:50 12/7/2010 12 7 2010 16 801 523027 4819423 167 40
12:00:42 4/23/2009 4 23 2009 12 644 526133 4819434 61 40
4:00:51 1/18/2013 1 18 2013 4 671 523253 4819424 168 40
4:00:36 3/18/2014 3 18 2014 4 908 523643 4819425 169 40
22:01:12 12/29/2012 12 29 2012 22 679 522202 4819420 165 40
4:00:55 3/1/2010 3 1 2010 4 647 525202 4819431 64 40
18:00:53 3/23/2009 3 23 2009 18 643 522452 4819421 166 40
18:01:07 4/4/2014 4 4 2014 18 916 524830 4819430 64 40
4:00:41 4/24/2011 4 24 2011 4 654 525960 4819434 62 40
12:00:39 2/19/2012 2 19 2012 12 663 524734 4819430 65 40
18:00:48 3/26/2009 3 26 2009 18 645 522006 4819420 165 40
4:00:43 1/20/2011 1 20 2011 4 801 523546 4819425 168 40
2:00:44 3/10/2010 3 10 2010 2 644 526282 4819435 61 40
8:00:43 4/27/2011 4 27 2011 8 664 524202 4819428 121 39
14:00:29 2/4/2014 2 4 2014 14 907 523643 4819426 169 40
18:00:43 3/19/2009 3 19 2009 18 645 524717 4819430 65 40
6:00:56 4/24/2011 4 24 2011 6 654 525958 4819434 62 40
10:00:24 1/14/2011 1 14 2011 10 642 523729 4819426 169 40
12:00:41 4/27/2014 4 27 2014 12 909 523616 4819426 169 40
16:00:12 4/14/2011 4 14 2011 16 668 525720 4819434 62 40
0:00:40 3/25/2014 3 25 2014 0 908 524910 4819431 64 40
0:00:54 3/19/2010 3 19 2010 0 642 524406 4819429 65 40
18:00:47 3/24/2011 3 24 2011 18 667 522194 4819422 165 40
10:01:28 2/15/2011 2 15 2011 10 646 525745 4819434 62 40
10:00:34 12/16/2008 12 16 2008 10 633 523644 4819427 169 40
8:00:48 4/19/2011 4 19 2011 8 654 525667 4819434 62 40
10:00:49 3/30/2010 3 30 2010 10 651 526305 4819437 61 40
8:00:41 4/25/2011 4 25 2011 8 666 524896 4819432 64 40
14:00:48 2/24/2014 2 24 2014 14 918 525739 4819435 62 40
18:01:20 3/6/2013 3 6 2013 18 679 522242 4819423 165 40
16:01:41 2/9/2011 2 9 2011 16 642 523253 4819426 168 40
2:00:53 3/10/2010 3 10 2010 2 647 526520 4819438 59 40
8:00:48 3/22/2009 3 22 2009 8 640 525255 4819434 63 40
4:00:53 4/5/2012 4 5 2012 4 676 525776 4819436 62 40
16:00:56 1/21/2013 1 21 2013 16 679 522278 4819423 165 40
18:00:47 12/29/2012 12 29 2012 18 679 522204 4819423 165 40
18:01:22 1/5/2014 1 5 2014 18 909 523767 4819428 169 40
22:00:48 3/21/2009 3 21 2009 22 637 524517 4819431 65 40
16:00:42 3/20/2014 3 20 2014 16 917 523641 4819428 169 40
10:00:48 1/28/2010 1 28 2010 10 633 523585 4819428 168 40
14:00:39 1/25/2009 1 25 2009 14 633 522802 4819425 166 40
0:00:48 4/7/2010 4 7 2010 0 655 524595 4819432 65 40
16:00:43 3/29/2012 3 29 2012 16 675 525243 4819434 63 40
16:00:20 4/4/2011 4 4 2011 16 664 525540 4819435 63 40
18:00:12 4/3/2008 4 3 2008 18 633 521976 4819423 170 40
16:00:33 1/3/2013 1 3 2013 16 663 523283 4819427 168 40
4:00:42 12/6/2010 12 6 2010 4 655 526352 4819439 61 40
8:01:11 2/24/2014 2 24 2014 8 908 524038 4819430 121 39
18:00:35 12/25/2011 12 25 2011 18 650 526024 4819438 61 40
14:00:54 1/27/2009 1 27 2009 14 633 524044 4819431 121 39
12:00:48 11/26/2010 11 26 2010 12 653 523544 4819429 168 40
20:00:48 2/16/2012 2 16 2012 20 665 524887 4819434 64 40
6:00:54 1/18/2013 1 18 2013 6 671 523253 4819428 168 40



0:00:41 12/8/2013 12 8 2013 0 911 525397 4819436 63 40
14:00:44 3/22/2011 3 22 2011 14 659 523463 4819429 168 40
16:00:47 12/30/2010 12 30 2010 16 642 524480 4819433 65 40
8:00:56 4/5/2014 4 5 2014 8 679 523929 4819431 169 40
16:00:56 1/22/2012 1 22 2012 16 666 523523 4819429 168 40
16:00:51 3/22/2011 3 22 2011 16 654 523287 4819429 168 40
10:00:48 3/16/2014 3 16 2014 10 913 527161 4819443 57 40
10:00:53 12/7/2010 12 7 2010 10 638 522588 4819426 166 40
18:00:52 2/4/2014 2 4 2014 18 916 522934 4819428 167 40
10:00:53 2/22/2013 2 22 2013 10 666 525055 4819436 64 40
2:00:53 3/1/2010 3 1 2010 2 647 524609 4819434 65 40
18:00:52 11/29/2010 11 29 2010 18 647 522026 4819425 165 40
4:00:53 12/6/2011 12 6 2011 4 667 525762 4819439 62 40
12:00:50 1/25/2009 1 25 2009 12 633 522803 4819428 166 40
12:00:27 12/19/2009 12 19 2009 12 640 523601 4819431 168 40
6:00:44 12/14/2011 12 14 2011 6 658 525629 4819438 62 40
18:00:14 12/23/2008 12 23 2008 18 635 525689 4819439 62 40
16:00:26 4/12/2012 4 12 2012 16 666 526256 4819441 61 40
18:01:08 4/7/2012 4 7 2012 18 678 525701 4819439 62 40
22:00:53 4/5/2009 4 5 2009 22 646 524620 4819435 65 40
6:00:53 4/5/2012 4 5 2012 6 676 525773 4819439 62 40
22:00:42 3/27/2009 3 27 2009 22 644 522198 4819426 165 40
12:00:53 2/21/2014 2 21 2014 12 908 524457 4819434 65 40
18:01:03 12/28/2012 12 28 2012 18 675 523639 4819431 169 40
6:01:52 4/5/2012 4 5 2012 6 666 526614 4819443 59 40
8:01:11 1/19/2011 1 19 2011 8 801 523646 4819432 169 40
18:00:53 12/18/2009 12 18 2009 18 644 526280 4819441 61 40
4:00:54 4/16/2012 4 16 2012 4 666 524523 4819435 65 40
10:00:48 12/24/2008 12 24 2008 10 633 526508 4819443 59 40
16:00:56 3/27/2014 3 27 2014 16 908 525025 4819437 64 40
8:00:20 1/18/2013 1 18 2013 8 671 523261 4819431 168 40
2:00:53 1/27/2013 1 27 2013 2 663 521696 4819426 170 40
22:00:54 1/17/2013 1 17 2013 22 671 523241 4819431 168 40
14:01:23 1/20/2010 1 20 2010 14 642 525820 4819441 62 40
10:00:53 12/19/2009 12 19 2009 10 640 523597 4819433 168 40
12:00:42 3/30/2011 3 30 2011 12 662 523869 4819434 169 40
0:00:43 4/10/2012 4 10 2012 0 658 525690 4819440 62 40
4:00:19 4/2/2009 4 2 2009 4 642 522904 4819430 167 40
20:00:54 2/16/2012 2 16 2012 20 663 524901 4819437 64 40
16:00:53 2/19/2013 2 19 2013 16 679 523835 4819434 169 40
14:00:48 12/7/2010 12 7 2010 14 801 523006 4819431 167 40
16:00:24 4/14/2011 4 14 2011 16 666 525473 4819440 63 40
18:00:42 1/8/2014 1 8 2014 18 917 522812 4819430 167 40
22:00:48 12/12/2011 12 12 2011 22 658 526006 4819442 62 40
14:00:39 1/22/2014 1 22 2014 14 907 523591 4819433 168 40
0:00:32 1/18/2013 1 18 2013 0 671 523246 4819432 168 40
2:00:53 3/18/2010 3 18 2010 2 651 524866 4819438 64 40
6:00:52 12/10/2009 12 10 2009 6 639 522235 4819429 165 40
8:00:18 3/31/2010 3 31 2010 8 653 525957 4819442 62 40
12:00:43 3/3/2011 3 3 2011 12 801 526388 4819444 61 40
6:00:54 3/18/2014 3 18 2014 6 908 523666 4819434 169 40
16:00:42 4/8/2012 4 8 2012 16 678 523944 4819435 169 40
18:00:48 12/26/2013 12 26 2013 18 911 523039 4819432 167 40
14:00:47 3/26/2010 3 26 2010 14 638 524973 4819439 64 40



12:00:47 2/11/2011 2 11 2011 12 801 524467 4819437 65 40
2:00:47 1/18/2013 1 18 2013 2 671 523249 4819433 168 40
16:00:54 12/7/2010 12 7 2010 16 638 522574 4819431 166 40
12:00:35 4/2/2010 4 2 2010 12 641 523869 4819435 169 40
10:01:17 1/20/2014 1 20 2014 10 916 523529 4819434 168 40
14:00:48 3/29/2012 3 29 2012 14 676 525594 4819442 63 40
12:00:19 3/30/2011 3 30 2011 12 664 523911 4819435 169 40
12:00:47 1/13/2011 1 13 2011 12 639 524067 4819436 121 39
12:01:01 2/27/2013 2 27 2013 12 666 525609 4819442 63 40
14:00:42 2/25/2011 2 25 2011 14 646 525858 4819443 62 40
6:00:56 1/18/2010 1 18 2010 6 642 525966 4819443 62 40
16:00:58 3/6/2014 3 6 2014 16 917 522869 4819432 167 40
18:01:11 12/25/2011 12 25 2011 18 650 526025 4819443 61 40
18:00:54 4/22/2009 4 22 2009 18 644 524133 4819436 121 39
0:00:47 12/11/2012 12 11 2012 0 665 525387 4819441 63 40
18:00:19 12/18/2011 12 18 2011 18 650 523608 4819435 168 40
22:00:44 2/16/2012 2 16 2012 22 663 524900 4819440 64 40
4:00:54 3/10/2013 3 10 2013 4 677 522119 4819430 165 40
2:00:54 12/26/2010 12 26 2010 2 801 522046 4819430 165 40
16:01:12 1/15/2011 1 15 2011 16 642 523464 4819435 168 40
16:00:24 1/27/2009 1 27 2009 16 633 524039 4819437 121 39
18:00:53 4/3/2011 4 3 2011 18 801 524834 4819440 64 40
14:00:53 3/11/2013 3 11 2013 14 663 523571 4819435 168 40
18:00:55 3/8/2013 3 8 2013 18 679 521636 4819429 170 40
6:00:14 1/19/2011 1 19 2011 6 801 523644 4819436 169 40
16:00:41 3/22/2011 3 22 2011 16 659 523455 4819435 168 40
18:00:54 4/5/2014 4 5 2014 18 909 525922 4819444 62 40
12:00:41 3/21/2008 3 21 2008 12 634 523566 4819436 168 40
8:00:23 4/24/2009 4 24 2009 8 644 525297 4819442 63 40
22:00:41 12/14/2011 12 14 2011 22 658 525914 4819444 62 40
14:00:22 4/1/2008 4 1 2008 14 633 521781 4819430 170 40
4:01:08 3/2/2010 3 2 2010 4 644 523615 4819436 169 40
10:00:49 1/14/2011 1 14 2011 10 639 523765 4819437 169 40
22:00:42 4/11/2011 4 11 2011 22 663 521632 4819429 170 40
16:00:37 3/18/2009 3 18 2009 16 643 522704 4819433 166 40
2:00:56 12/20/2009 12 20 2009 2 646 525274 4819442 63 40
2:00:54 3/2/2010 3 2 2010 2 644 523610 4819436 169 40
0:00:54 12/21/2008 12 21 2008 0 633 525679 4819444 62 40
4:00:48 12/24/2008 12 24 2008 4 633 526024 4819445 61 40
16:00:47 3/20/2014 3 20 2014 16 916 523704 4819437 169 40
16:00:55 3/22/2009 3 22 2009 16 642 525363 4819443 63 40
16:00:42 3/6/2014 3 6 2014 16 908 522750 4819434 166 40
10:00:37 1/19/2011 1 19 2011 10 650 524064 4819438 121 39
14:00:54 1/14/2014 1 14 2014 14 908 522005 4819431 165 40
16:00:42 1/18/2011 1 18 2011 16 642 523353 4819436 168 40
12:00:44 2/18/2012 2 18 2012 12 665 525812 4819445 62 40
14:00:53 12/7/2010 12 7 2010 14 638 522580 4819434 166 40
2:00:53 12/11/2010 12 11 2010 2 642 526030 4819446 61 40
22:00:56 12/13/2010 12 13 2010 22 642 523790 4819438 169 40
4:00:21 12/5/2010 12 5 2010 4 655 526495 4819448 59 40
16:00:54 2/18/2012 2 18 2012 16 663 525561 4819444 63 40
2:00:54 12/23/2010 12 23 2010 2 801 523601 4819437 168 40
10:00:55 1/24/2014 1 24 2014 10 917 523479 4819437 168 40
16:00:24 2/19/2014 2 19 2014 16 908 523070 4819436 167 40



12:00:50 4/15/2009 4 15 2009 12 641 523088 4819436 167 40
14:00:50 2/11/2011 2 11 2011 14 801 524473 4819441 65 40
0:00:54 12/23/2013 12 23 2013 0 913 527140 4819451 57 40
10:00:44 12/31/2008 12 31 2008 10 632 523611 4819438 169 40
14:00:25 3/28/2008 3 28 2008 14 635 521633 4819431 170 40
18:00:53 1/23/2014 1 23 2014 18 917 523253 4819437 168 40
18:00:42 4/12/2010 4 12 2010 18 646 523971 4819439 169 40
4:00:34 3/25/2011 3 25 2011 4 666 522222 4819433 165 40
14:00:53 2/27/2013 2 27 2013 14 663 525567 4819445 63 40
16:00:55 1/14/2011 1 14 2011 16 647 523587 4819438 168 40
8:00:42 3/14/2009 3 14 2009 8 642 525622 4819446 62 40
6:00:55 3/11/2010 3 11 2010 6 642 525938 4819447 62 40
14:00:42 4/18/2011 4 18 2011 14 659 523907 4819439 169 40
2:00:42 3/12/2014 3 12 2014 2 913 527190 4819452 57 40
16:00:30 12/22/2008 12 22 2008 16 635 525814 4819446 62 40
10:01:11 1/15/2011 1 15 2011 10 647 523782 4819439 169 40
16:00:42 4/4/2011 4 4 2011 16 654 525925 4819447 62 40
10:00:39 4/21/2011 4 21 2011 10 650 525377 4819445 63 40
6:01:01 3/10/2013 3 10 2013 6 677 522117 4819434 165 40
16:00:53 2/16/2012 2 16 2012 16 663 525079 4819444 64 40
16:00:41 3/22/2011 3 22 2011 16 663 523423 4819438 168 40
6:00:54 2/12/2011 2 12 2011 6 639 524562 4819442 65 40
14:00:51 3/2/2010 3 2 2010 14 646 523259 4819438 168 40
12:00:42 12/31/2008 12 31 2008 12 632 523609 4819439 168 40
4:00:54 3/26/2012 3 26 2012 4 681 521355 4819431 171 40
22:01:12 12/1/2010 12 1 2010 22 655 526511 4819450 59 40
14:00:30 1/10/2014 1 10 2014 14 916 523458 4819438 168 40
8:00:44 4/14/2011 4 14 2011 8 658 524478 4819442 65 40
16:00:42 12/26/2012 12 26 2012 16 679 523127 4819437 167 40
0:01:24 10/29/2010 10 29 2010 0 646 523925 4819440 169 40
16:00:50 4/1/2008 4 1 2008 16 633 521780 4819433 170 40
2:00:47 12/5/2013 12 5 2013 2 907 525796 4819447 62 40
12:00:38 4/11/2010 4 11 2010 12 639 522498 4819436 166 40
2:00:48 3/18/2010 3 18 2010 2 746 524867 4819444 64 40
18:00:52 1/7/2014 1 7 2014 18 911 524560 4819443 65 40
2:00:54 3/25/2011 3 25 2011 2 666 522236 4819435 165 40
12:00:20 4/21/2008 4 21 2008 12 634 525726 4819448 62 40
12:00:44 1/4/2014 1 4 2014 12 917 522265 4819435 165 40
10:00:49 1/17/2013 1 17 2013 10 663 523610 4819440 169 40
4:00:54 2/12/2011 2 12 2011 4 639 524561 4819443 65 40
12:00:24 4/17/2009 4 17 2009 12 644 524433 4819443 65 40
8:00:57 12/22/2009 12 22 2009 8 647 523726 4819440 169 40
0:01:44 12/1/2011 12 1 2011 0 801 525842 4819448 62 40
22:00:57 2/22/2014 2 22 2014 22 907 522878 4819437 167 40
8:00:37 4/6/2013 4 6 2013 8 671 524259 4819442 121 39
8:00:53 3/2/2013 3 2 2013 8 671 523195 4819439 167 40
16:00:53 3/21/2010 3 21 2010 16 655 522699 4819437 166 40
6:00:54 3/26/2012 3 26 2012 6 681 521355 4819433 171 40
2:00:24 3/19/2009 3 19 2009 2 637 521485 4819433 171 40
14:00:50 2/28/2010 2 28 2010 14 638 525576 4819448 63 40
18:00:54 3/29/2010 3 29 2010 18 638 521106 4819432 172 16
14:01:14 12/18/2008 12 18 2008 14 635 523642 4819441 169 40
14:00:45 2/11/2011 2 11 2011 14 642 524476 4819444 65 40
18:00:54 3/19/2010 3 19 2010 18 640 524863 4819445 64 40



2:00:44 12/5/2010 12 5 2010 2 655 526495 4819452 59 40
10:00:35 12/27/2012 12 27 2012 10 671 521887 4819435 170 40
18:00:56 3/18/2010 3 18 2010 18 642 525130 4819446 64 40
4:00:54 12/24/2012 12 24 2012 4 675 524601 4819444 65 40
12:00:43 4/11/2009 4 11 2009 12 645 526399 4819451 61 40
20:00:43 1/17/2014 1 17 2014 20 917 523216 4819440 168 40
10:00:43 5/6/2011 5 6 2011 10 654 526237 4819451 61 40
18:00:48 1/1/2013 1 1 2013 18 677 521930 4819435 170 40
16:00:25 4/18/2011 4 18 2011 16 659 523897 4819442 169 40
8:00:54 12/1/2010 12 1 2010 8 647 525610 4819448 63 40
16:00:54 11/25/2010 11 25 2010 16 801 523731 4819441 169 40
14:00:30 1/19/2010 1 19 2010 14 642 525711 4819449 62 40
14:00:48 12/22/2008 12 22 2008 14 635 525800 4819449 62 40
14:00:47 2/29/2012 2 29 2012 14 665 525865 4819449 62 40
20:00:55 1/31/2014 1 31 2014 20 917 521847 4819435 170 40
10:01:52 3/2/2014 3 2 2014 10 918 524411 4819444 65 40
14:01:14 2/12/2013 2 12 2013 14 663 523569 4819441 168 40
22:00:53 11/30/2010 11 30 2010 22 647 525181 4819447 64 40
18:00:48 3/16/2010 3 16 2010 18 638 525244 4819448 63 40
12:00:47 2/3/2013 2 3 2013 12 663 525399 4819448 63 40
20:00:42 2/22/2014 2 22 2014 20 907 522885 4819439 167 40
8:00:53 3/25/2011 3 25 2011 8 669 522748 4819439 166 40
16:00:54 4/25/2011 4 25 2011 16 668 525379 4819448 63 40
0:00:29 2/23/2014 2 23 2014 0 907 522878 4819439 167 40
8:00:42 4/4/2009 4 4 2009 8 644 523087 4819440 167 40
12:01:19 3/7/2014 3 7 2014 12 913 526465 4819453 59 40
12:00:42 2/14/2011 2 14 2011 12 650 522116 4819437 165 40
6:00:41 12/26/2012 12 26 2012 6 679 523605 4819442 168 40
16:00:53 3/6/2013 3 6 2013 16 677 522950 4819440 167 40
18:00:51 12/22/2009 12 22 2009 18 640 525266 4819448 63 40
4:02:38 12/23/2009 12 23 2009 4 640 525272 4819448 63 40
0:00:47 12/1/2010 12 1 2010 0 647 525382 4819449 63 40
16:00:56 4/1/2012 4 1 2012 16 678 525717 4819450 62 40
12:00:42 4/9/2014 4 9 2014 12 909 526077 4819452 61 40
8:01:12 3/28/2014 3 28 2014 8 913 525394 4819449 63 40
6:00:44 12/6/2011 12 6 2011 6 658 525660 4819450 62 40
8:00:54 4/4/2011 4 4 2011 8 669 524336 4819445 121 39
2:01:11 3/28/2012 3 28 2012 2 663 521395 4819435 171 40
16:00:23 4/18/2011 4 18 2011 16 666 525505 4819449 63 40
12:00:54 1/3/2013 1 3 2013 12 663 523550 4819442 168 40
16:00:48 3/27/2014 3 27 2014 16 909 525747 4819451 62 40
2:00:48 1/28/2009 1 28 2009 2 633 524134 4819445 121 39
14:01:37 4/8/2010 4 8 2010 14 639 525504 4819450 63 40
16:00:38 4/13/2010 4 13 2010 16 643 523682 4819443 169 40
10:00:25 4/25/2011 4 25 2011 10 666 524901 4819448 64 40
14:00:38 1/20/2014 1 20 2014 14 909 523524 4819443 168 40
2:00:55 12/19/2010 12 19 2010 2 642 524882 4819448 64 40
10:01:00 4/17/2014 4 17 2014 10 907 523550 4819443 168 40
14:00:48 3/29/2012 3 29 2012 14 678 525632 4819451 62 40
16:00:15 4/29/2011 4 29 2011 16 664 525632 4819451 62 40
22:00:53 3/23/2012 3 23 2012 22 666 524503 4819447 65 40
16:00:43 3/28/2008 3 28 2008 16 636 521629 4819437 170 40
2:00:53 1/7/2014 1 7 2014 2 909 523421 4819443 168 40
20:00:42 1/17/2013 1 17 2013 20 671 523241 4819442 168 40



22:00:48 3/18/2009 3 18 2009 22 642 521694 4819437 170 40
14:00:42 3/28/2008 3 28 2008 14 636 521626 4819437 170 40
12:00:49 12/7/2010 12 7 2010 12 801 522953 4819442 167 40
2:00:43 12/16/2012 12 16 2012 2 657 525471 4819451 63 40
2:00:55 1/11/2010 1 11 2010 2 641 521101 4819436 172 16
4:00:30 1/7/2014 1 7 2014 4 909 523420 4819443 168 40
4:00:54 1/17/2010 1 17 2010 4 640 526940 4819457 57 40
10:00:54 2/6/2013 2 6 2013 10 675 525228 4819450 63 40
18:00:23 12/26/2013 12 26 2013 18 671 521175 4819436 172 16
4:01:15 3/27/2010 3 27 2010 4 642 525259 4819450 63 40
10:00:42 1/17/2011 1 17 2011 10 801 524289 4819447 121 39
0:01:09 12/10/2011 12 10 2011 0 650 525928 4819453 62 40
8:00:53 2/26/2014 2 26 2014 8 918 525562 4819451 63 40
10:00:53 1/3/2013 1 3 2013 10 663 523554 4819444 168 40
18:00:53 12/27/2010 12 27 2010 18 801 521593 4819438 171 40
12:00:53 12/21/2012 12 21 2012 12 670 522684 4819441 166 40
8:00:48 12/26/2012 12 26 2012 8 679 523606 4819445 168 40
4:00:48 12/26/2012 12 26 2012 4 679 523595 4819445 168 40
16:01:08 1/19/2014 1 19 2014 16 916 523310 4819444 168 40
4:00:54 12/25/2012 12 25 2012 4 679 524876 4819449 64 40
16:00:52 2/27/2011 2 27 2011 16 642 521936 4819439 170 40
14:01:05 1/4/2010 1 4 2010 14 644 523647 4819445 169 40
10:01:11 1/21/2014 1 21 2014 10 909 523440 4819444 168 40
18:00:47 12/19/2010 12 19 2010 18 642 524606 4819449 65 40
18:00:25 4/2/2012 4 2 2012 18 672 525384 4819452 63 40
18:00:13 4/22/2011 4 22 2011 18 669 524661 4819449 65 40
6:00:56 4/13/2009 4 13 2009 6 644 525900 4819454 62 40
18:00:43 4/7/2010 4 7 2010 18 650 521732 4819439 170 40
8:00:38 3/28/2012 3 28 2012 8 675 522328 4819441 165 40
14:03:08 1/15/2011 1 15 2011 14 647 523715 4819446 169 40
22:00:47 12/11/2012 12 11 2012 22 675 525467 4819452 63 40
18:00:21 12/21/2008 12 21 2008 18 635 525628 4819453 62 40
0:00:34 3/19/2009 3 19 2009 0 642 521697 4819439 170 40
6:00:16 3/19/2009 3 19 2009 6 637 521588 4819439 171 40
22:00:41 1/27/2009 1 27 2009 22 633 524136 4819448 121 39
16:00:47 2/2/2014 2 2 2014 16 909 521995 4819441 170 40
12:00:43 4/15/2008 4 15 2008 12 632 524302 4819448 121 39
18:00:54 12/26/2010 12 26 2010 18 801 521979 4819441 170 40
14:00:50 2/19/2012 2 19 2012 14 663 524730 4819450 65 40
18:00:53 3/20/2010 3 20 2010 18 651 525598 4819454 63 40
18:00:57 12/8/2010 12 8 2010 18 647 523581 4819446 168 40
2:00:56 3/1/2010 3 1 2010 2 639 524599 4819450 65 40
8:00:48 3/20/2011 3 20 2011 8 661 522618 4819443 166 40
16:00:53 4/3/2009 4 3 2009 16 648 523322 4819445 168 40
8:00:48 1/29/2014 1 29 2014 8 916 523403 4819446 168 40
6:00:50 12/16/2013 12 16 2013 6 907 523613 4819446 169 40
4:00:53 3/18/2011 3 18 2011 4 663 521932 4819441 170 40
12:00:50 4/3/2009 4 3 2009 12 648 523424 4819446 168 40
0:00:44 1/28/2009 1 28 2009 0 633 524134 4819448 121 39
6:00:47 4/3/2012 4 3 2012 6 679 524847 4819451 64 40
6:01:23 1/17/2010 1 17 2010 6 640 526938 4819459 57 40
8:00:26 3/25/2010 3 25 2010 8 641 522654 4819443 166 40
20:00:53 12/14/2013 12 14 2013 20 909 526571 4819458 59 40
12:00:24 2/11/2011 2 11 2011 12 642 524491 4819450 65 40



20:00:54 3/23/2012 3 23 2012 20 666 524268 4819449 121 39
14:00:39 12/28/2012 12 28 2012 14 675 523575 4819447 168 40
16:00:56 3/13/2011 3 13 2011 16 647 521690 4819441 170 40
18:00:51 2/26/2013 2 26 2013 18 671 522294 4819443 165 40
16:00:36 4/4/2011 4 4 2011 16 658 525351 4819454 63 40
8:00:41 1/15/2014 1 15 2014 8 908 522601 4819444 166 40
18:01:09 3/20/2009 3 20 2009 18 638 522671 4819444 166 40
12:00:53 3/9/2010 3 9 2010 12 638 526326 4819458 61 40
0:00:59 3/25/2014 3 25 2014 0 916 524857 4819452 64 40
10:00:22 1/23/2012 1 23 2012 10 666 524631 4819451 65 40
12:00:23 4/23/2010 4 23 2010 12 652 523647 4819448 169 40
4:00:48 11/29/2010 11 29 2010 4 646 525579 4819455 63 40
22:00:53 12/26/2013 12 26 2013 22 914 521071 4819439 172 16
16:00:53 11/25/2010 11 25 2010 16 643 523604 4819448 168 40
8:00:50 3/7/2010 3 7 2010 8 644 524875 4819452 64 40
8:00:26 4/4/2008 4 4 2008 8 636 523147 4819446 167 40
10:00:49 1/12/2014 1 12 2014 10 916 523537 4819448 168 40
8:00:51 12/1/2010 12 1 2010 8 654 525959 4819457 62 40
16:00:54 4/12/2013 4 12 2013 16 679 521625 4819441 170 40
18:00:34 3/21/2009 3 21 2009 18 635 522548 4819444 166 40
8:00:54 3/2/2013 3 2 2013 8 663 525492 4819455 63 40
16:00:39 1/2/2013 1 2 2013 16 677 521698 4819442 170 40
16:00:48 4/5/2014 4 5 2014 16 917 525340 4819454 63 40
18:00:53 11/25/2010 11 25 2010 18 643 524420 4819451 65 40
16:00:27 3/28/2008 3 28 2008 16 635 521623 4819442 170 40
10:01:07 1/19/2010 1 19 2010 10 643 525626 4819456 62 40
6:00:56 1/21/2014 1 21 2014 6 679 522366 4819444 165 40
18:00:23 3/21/2009 3 21 2009 18 637 524520 4819452 65 40
16:00:23 3/31/2011 3 31 2011 16 658 523203 4819447 167 40
4:00:41 11/30/2010 11 30 2010 4 643 525871 4819457 62 40
18:00:47 1/7/2011 1 7 2011 18 638 523432 4819448 168 40
18:00:55 4/20/2011 4 20 2011 18 663 524072 4819450 121        39
0:00:54 12/4/2010       12      4       2010    0       642     525772  4819457 62      40
12:01:26        4/5/2011        4       5       2011    12      655     525368  4819455 63      40
0:00:40 1/25/2014       1       25      2014    0       916     525807  4819457 62      40
10:00:36        3/5/2014        3       5       2014    10      916     523631  4819449 169     40
14:00:44        2/3/2010        2       3       2010    14      633     523428  4819448 168     40
16:00:56        1/18/2010       1       18      2010    16      644     525768  4819457 62      40
4:00:55 4/11/2014       4       11      2014    4       916     525881  4819457 62      40
6:00:55 3/5/2010        3       5       2010    6       639     525822  4819457 62      40
6:00:54 12/20/2009      12      20      2009    6       646     525256  4819455 63      40
18:00:38        4/7/2008        4       7       2008    18      632     522225  4819444 165     40
16:00:48        12/22/2009      12      22      2009    16      639     522776  4819446 166     40
4:00:42 4/1/2012        4       1       2012    4       666     523559  4819449 168     40
14:00:54        2/27/2013       2       27      2013    14      666     525619  4819457 62      40
2:00:53 11/29/2010      11      29 2010 2 646 525583 4819457 63 40
10:00:53 1/7/2011 1 7 2011 10 638 523732 4819450 169 40
6:01:02 1/7/2012 1 7 2012 6 665 525806 4819458 62 40
16:00:54 4/7/2008 4 7 2008 16 632 522221 4819445 165 40
8:00:54 3/5/2010 3 5 2010 8 639 525824 4819458 62 40
8:01:20 1/10/2011 1 10 2011 8 639 523812 4819450 169 40
12:00:43 1/21/2014 1 21 2014 12 909 523440 4819449 168 40
6:00:43 3/30/2008 3 30 2008 6 634 523683 4819450 169 40
19:51:53 12/19/2013 12 19 2013 19 657 522665 4819447 166 40



10:00:54 2/17/2012 2 17 2012 10 663 525465 4819457 63 40
0:00:41 11/30/2010 11 30 2010 0 643 525856 4819458 62 40
18:00:50 2/27/2011 2 27 2011 18 642 521945 4819444 170 40
10:00:53 1/19/2013 1 19 2013 10 663 523612 4819450 169 40
0:00:55 11/20/2013 11 20 2013 0 909 524122 4819452 121 39
16:00:51 1/4/2011 1 4 2011 16 646 522070 4819445 165 40
16:00:24 12/16/2008 12 16 2008 16 633 523562 4819450 168 40
6:00:54 3/2/2013 3 2 2013 6 663 525494 4819457 63 40
18:00:40 1/16/2013 1 16 2013 18 663 523494 4819450 168 40
4:00:36 2/19/2013 2 19 2013 4 663 523427 4819449 168 40
6:00:42 10/30/2009 10 30 2009 6 646 523056 4819448 167 40
22:00:54 12/26/2013 12 26 2013 22 908 522647 4819447 166 40
10:00:38 2/19/2013 2 19 2013 10 679 524717 4819454 65 40
6:01:12 4/24/2010 4 24 2010 6 652 525031 4819455 64 40
14:00:45 4/28/2011 4 28 2011 14 658 525708 4819458 62 40
8:00:48 4/8/2014 4 8 2014 8 907 525376 4819457 63 40
20:00:53 12/26/2013 12 26 2013 20 908 522648 4819447 166 40
4:00:35 4/24/2011 4 24 2011 4 658 525852 4819459 62 40
4:00:36 4/8/2012 4 8 2012 4 675 524590 4819454 65 40
10:01:18 2/17/2012 2 17 2012 10 665 525332 4819457 63 40
4:00:48 1/16/2009 1 16 2009 4 635 522128 4819445 165 40
8:00:53 12/20/2009 12 20 2009 8 646 525157 4819456 64 40
10:00:54 12/28/2012 12 28 2012 10 675 523576 4819451 168 40
4:00:33 4/1/2012 4 1 2012 4 675 523554 4819451 168 40
14:00:41 1/7/2011 1 7 2011 14 801 523574 4819451 168 40
2:00:50 1/2/2011 1 2 2011 2 638 522737 4819448 166 40
2:00:50 3/28/2009 3 28 2009 2 644 522144 4819446 165 40
6:01:13 2/12/2011 2 12 2011 6 801 524496 4819454 65 40
14:00:41 3/4/2014 3 4 2014 14 909 523185 4819450 167 40
10:00:56 1/4/2014 1 4 2014 10 917 522275 4819447 165 40
14:00:42 1/5/2014 1 5 2014 14 679 523516 4819451 168 40
4:00:53 2/12/2011 2 12 2011 4 801 524495 4819455 65 40
12:00:54 12/19/2009 12 19 2009 12 644 523780 4819452 169 40
16:00:47 3/20/2011 3 20 2011 16 655 521918 4819446 170 40
12:00:43 1/24/2014 1 24 2014 12 679 523445 4819451 168 40
18:00:54 3/1/2013 3 1 2013 18 679 522354 4819448 165 40
16:00:40 4/10/2008 4 10 2008 16 636 524133 4819454 121 39
6:00:53 1/2/2011 1 2 2011 6 638 522753 4819449 166 40
22:00:56 12/22/2009 12 22 2009 22 640 525276 4819458 63 40
18:00:54 2/28/2010 2 28 2010 18 647 524733 4819456 65 40
16:00:13 1/13/2009 1 13 2009 16 637 526917 4819465 57 40
14:01:20 3/27/2010 3 27 2010 14 640 526795 4819464 59 40
10:01:17 1/22/2013 1 22 2013 10 680 522527 4819449 166 40
12:00:56 12/16/2008 12 16 2008 12 633 523588 4819452 168 40
22:00:53 12/17/2009 12 17 2009 22 644 526245 4819462 61 40
6:00:54 4/1/2012 4 1 2012 6 666 523558 4819452 168 40
0:00:53 2/17/2012 2 17 2012 0 665 524863 4819457 64 40
18:00:50 1/1/2013 1 1 2013 18 677 521896 4819447 170 40
12:00:53 12/28/2012 12 28 2012 12 675 523572 4819453 168 40
16:00:22 1/13/2012 1 13 2012 16 663 525918 4819461 62 40
18:01:00 3/20/2011 3 20 2011 18 654 525477 4819460 63 40
6:00:48 3/10/2010 3 10 2010 6 644 526360 4819463 61 40
16:00:53 3/13/2011 3 13 2011 16 653 521965 4819447 170 40
4:00:29 1/2/2011 1 2 2011 4 638 522736 4819450 166 40



22:01:08 12/19/2010 12 19 2010 22 642 524612 4819456 65 40
6:00:54 3/27/2010 3 27 2010 6 642 525247 4819459 63 40
14:00:51 12/23/2009 12 23 2009 14 643 522666 4819450 166 40
6:00:15 11/27/2008 11 27 2008 6 634 526022 4819462 61 40
12:00:42 4/19/2014 4 19 2014 12 908 523642 4819453 169 40
16:00:54 1/13/2011 1 13 2011 16 801 524089 4819455 121 39
2:00:53 1/24/2013 1 24 2013 2 679 522837 4819451 167 40
20:00:41 4/9/2014 4 9 2014 20 913 526947 4819466 57 40
12:00:53 12/6/2010 12 6 2010 12 638 522532 4819450 166 40
4:00:47 12/4/2010 12 4 2010 4 647 524862 4819458 64 40
4:00:24 4/3/2012 4 3 2012 4 679 524837 4819458 64 40
16:01:17 3/8/2010 3 8 2010 16 644 526116 4819463 61 40
0:00:50 12/5/2011 12 5 2011 0 658 525802 4819462 62 40
16:00:33 3/17/2009 3 17 2009 16 637 523635 4819454 169 40
22:00:30 3/24/2014 3 24 2014 22 916 524759 4819458 65 40
8:00:42 4/17/2014 4 17 2014 8 907 523571 4819454 168 40
18:00:48 4/1/2011 4 1 2011 18 664 521987 4819448 170 40
16:00:56 4/8/2010 4 8 2010 16 647 525531 4819461 63 40
16:00:59 2/26/2013 2 26 2013 16 671 522289 4819449 165 40
18:00:53 2/11/2013 2 11 2013 18 677 521826 4819448 170 40
18:00:27 1/16/2014 1 16 2014 18 909 523213 4819453 168 40
2:00:16 1/16/2009 1 16 2009 2 635 522128 4819449 165 40
10:00:53 3/21/2014 3 21 2014 10 909 522380 4819450 165 40
10:01:24 1/30/2013 1 30 2013 10 679 521877 4819448 170 40
6:00:54 4/7/2010 4 7 2010 6 644 524761 4819458 65 40
12:00:43 3/8/2010 3 8 2010 12 643 526224 4819464 61 40
4:01:14 1/25/2014 1 25 2014 4 917 522446 4819450 166 40
16:00:56 12/6/2010 12 6 2010 16 654 522892 4819452 167 40
14:00:48 1/3/2013 1 3 2013 14 665 523037 4819453 167 40
6:00:48 4/24/2011 4 24 2011 6 658 525849 4819463 62 40
8:00:59 1/2/2011 1 2 2011 8 638 522752 4819452 166 40
10:00:25 4/2/2012 4 2 2012 10 679 525380 4819461 63 40
16:00:29 2/2/2011 2 2 2011 16 641 521835 4819449 170 40
16:00:51 12/26/2010 12 26 2010 16 801 522129 4819450 165 40
10:00:42 1/15/2011 1 15 2011 10 801 523789 4819456 169 40
20:00:55 12/13/2013 12 13 2013 20 671 526524 4819466 59 40
12:01:44 3/21/2010 3 21 2010 12 650 521697 4819449 170 40
12:00:51 12/31/2013 12 31 2013 12 916 523494 4819455 168 40
4:00:26 3/19/2009 3 19 2009 4 637 521587 4819448 171 40
10:00:48 12/7/2010 12 7 2010 10 801 522949 4819453 167 40
8:00:24 3/16/2012 3 16 2012 8 663 522644 4819452 166 40
4:00:47 2/17/2012 2 17 2012 4 663 524929 4819460 64 40
4:00:49 4/16/2012 4 16 2012 4 665 524559 4819459 65 40
16:00:44 1/7/2011 1 7 2011 16 801 523813 4819456 169 40
6:00:56 1/26/2014 1 26 2014 6 908 522906 4819453 167 40
16:00:43 1/13/2012 1 13 2012 16 658 526003 4819464 62 40
16:00:22 4/21/2011 4 21 2011 16 658 524113 4819457 121 39
2:00:55 11/30/2010 11 30 2010 2 643 525870 4819464 62 40
14:00:24 12/26/2012 12 26 2012 14 679 523163 4819454 167 40
10:00:56 12/1/2010 12 1 2010 10 801 522527 4819452 166 40
20:00:42 12/26/2013 12 26 2013 20 914 521073 4819447 172 16
16:00:31 1/3/2013 1 3 2013 16 665 523036 4819454 167 40
0:00:53 12/21/2012 12 21 2012 0 675 524719 4819460 65 40
12:00:28 12/18/2011 12 18 2011 12 650 523616 4819456 169 40



0:00:44 3/19/2009 3 19 2009 0 637 521582 4819449 171 40
2:00:44 2/27/2012 2 27 2012 2 666 524587 4819460 65 40
14:00:21 3/8/2011 3 8 2011 14 650 522736 4819453 166 40
12:00:42 1/10/2014 1 10 2014 12 916 523456 4819456 168 40
0:00:48 12/6/2010 12 6 2010 0 642 526382 4819467 61 40
4:00:53 3/30/2008 3 30 2008 4 634 523685 4819457 169 40
8:00:47 3/3/2010 3 3 2010 8 644 523736 4819457 169 40
18:00:42 1/22/2014 1 22 2014 18 679 522973 4819454 167 40
14:00:24 12/16/2008 12 16 2008 14 633 523572 4819456 168 40
14:00:53 2/2/2011 2 2 2011 14 657 521891 4819451 170 40
12:00:48 2/27/2010 2 27 2010 12 642 525875 4819465 62 40
4:00:41 3/10/2010 3 10 2010 4 644 526362 4819467 61 40
18:00:42 12/26/2013 12 26 2013 18 908 522807 4819454 167 40
10:00:48 3/8/2010 3 8 2010 10 642 526111 4819466 61 40
18:00:54 3/11/2009 3 11 2009 18 640 522104 4819451 165 40
18:00:49 2/2/2011 2 2 2011 18 654 522124 4819452 165 40
14:00:56 4/14/2011 4 14 2011 14 666 525392 4819463 63 40
18:00:42 4/11/2011 4 11 2011 18 654 524558 4819460 65 40
6:00:54 12/26/2010 12 26 2010 6 801 521980 4819451 170 40
18:00:41 2/3/2013 2 3 2013 18 680 522003 4819451 165 40
14:00:43 2/27/2010 2 27 2010 14 642 526067 4819466 61 40
18:00:21 3/20/2009 3 20 2009 18 644 524359 4819460 121 39
8:00:47 4/14/2011 4 14 2011 8 668 524512 4819460 65 40
12:00:27 4/18/2011 4 18 2011 12 658 524656 4819461 65 40
0:00:52 11/21/2013 11 21 2013 0 914 525729 4819465 62 40
10:00:32 1/19/2010 1 19 2010 10 642 525712 4819465 62 40
4:00:26 12/14/2011 12 14 2011 4 658 525438 4819464 63 40
14:00:48 2/2/2011 2 2 2011 14 641 521833 4819451 170 40
18:00:55 12/28/2013 12 28 2013 18 909 522824 4819455 167 40
6:00:47 12/10/2011 12 10 2011 6 650 525858 4819466 62 40
12:00:42 12/26/2012 12 26 2012 12 679 523149 4819456 167 40
2:00:54 12/21/2008 12 21 2008 2 633 525675 4819465 62 40
4:01:12 1/24/2013 1 24 2013 4 679 522841 4819455 167 40
14:00:48 4/23/2010 4 23 2010 14 652 523799 4819459 169 40
18:00:43 4/9/2012 4 9 2012 18 658 524167 4819460 121 39
12:00:54 2/4/2014 2 4 2014 12 907 523644 4819458 169 40
4:00:54 1/27/2013 1 27 2013 4 663 521684 4819452 170 40
4:00:54 4/13/2011 4 13 2011 4 661 521877 4819452 170 40
12:00:41 3/4/2010 3 4 2010 12 643 525591 4819466 63 40
6:00:56 4/8/2012 4 8 2012 6 675 524588 4819462 65 40
12:00:56 12/19/2009 12 19 2009 12 639 523197 4819457 167 40
2:00:44 5/11/2011 5 11 2011 2 664 526003 4819467 62 40
4:00:48 1/11/2010 1 11 2010 4 641 521104 4819450 172 16
22:00:14 3/18/2009 3 18 2009 22 637 521568 4819452 171 40
14:00:55 3/31/2011 3 31 2011 14 662 523698 4819459 169 40
22:00:48 11/21/2013 11 21 2013 22 907 525740 4819467 62 40
6:00:48 1/24/2013 1 24 2013 6 679 522838 4819456 167 40
14:00:48 4/8/2012 4 8 2012 14 679 523404 4819458 168 40
14:00:47 4/8/2012 4 8 2012 14 670 523888 4819460 169 40
10:00:55 2/18/2013 2 18 2013 10 666 525192 4819465 64 40
14:00:53 2/11/2011 2 11 2011 14 646 524459 4819462 65 40
6:00:29 4/10/2008 4 10 2008 6 637 523202 4819458 167 40
14:00:31 1/18/2013 1 18 2013 14 671 523216 4819458 168 40
18:00:21 4/7/2008 4 7 2008 18 637 523385 4819458 168 40



16:00:48 3/22/2009 3 22 2009 16 648 525340 4819465 63 40
4:00:48 4/10/2011 4 10 2011 4 801 521713 4819453 170 40
8:00:53 12/26/2010 12 26 2010 8 801 521987 4819454 170 40
16:00:42 2/8/2010 2 8 2010 16 638 522041 4819454 165 40
14:00:56 2/3/2011 2 3 2011 14 638 523355 4819458 168 40
12:00:53 4/12/2012 4 12 2012 12 675 525295 4819465 63 40
12:00:21 4/1/2008 4 1 2008 12 632 521863 4819453 170 40
0:00:52 4/4/2008 4 4 2008 0 635 523097 4819457 167 40
0:00:32 1/4/2014 1 4 2014 0 917 522027 4819454 165 40
8:01:13 3/20/2014 3 20 2014 8 916 524056 4819461 121 39
6:00:47 2/19/2013 2 19 2013 6 663 523425 4819459 168 40
2:00:41 12/15/2011 12 15 2011 2 658 525392 4819466 63 40
18:00:53 4/14/2014 4 14 2014 18 916 526797 4819471 59 40
10:00:41 12/19/2009 12 19 2009 10 644 523779 4819460 169 40
16:00:48 4/4/2011 4 4 2011 16 801 525482 4819466 63 40
10:00:53 12/27/2013 12 27 2013 10 908 522522 4819456 166 40
8:00:21 3/21/2014 3 21 2014 8 917 525455 4819466 63 40
2:00:56 12/9/2012 12 9 2012 2 671 526222 4819469 61 40
14:00:41 12/31/2013 12 31 2013 14 916 523495 4819459 168 40
14:00:42 1/8/2014 1 8 2014 14 907 522167 4819455 165 40
0:00:29 12/4/2010 12 4 2010 0 655 526180 4819469 61 40
2:01:23 12/21/2012 12 21 2012 2 675 524722 4819464 65 40
2:00:48 11/27/2010 11 27 2010 2 654 526242 4819470 61 40
16:00:53 2/11/2013 2 11 2013 16 665 521981 4819454 170 40
12:00:48 12/30/2008 12 30 2008 12 637 523575 4819460 168 40
18:00:54 3/14/2010 3 14 2010 18 644 524469 4819463 65 40
6:02:38 3/24/2009 3 24 2009 6 640 524845 4819464 64 40
22:00:16 4/7/2008 4 7 2008 22 635 521559 4819453 171 40
12:00:53 1/28/2010 1 28 2010 12 633 523592 4819460 168 40
10:00:42 1/10/2014 1 10 2014 10 916 523463 4819460 168 40
0:00:54 12/26/2010 12 26 2010 0 801 521982 4819455 170 40
8:00:54 3/27/2012 3 27 2012 8 676 525395 4819467 63 40
4:02:18 4/16/2012 4 16 2012 4 677 524479 4819464 65 40
14:00:44 3/11/2009 3 11 2009 14 639 521823 4819454 170 40
8:01:11 11/29/2010 11 29 2010 8 646 525560 4819468 63 40
12:01:14 2/27/2011 2 27 2011 12 642 526167 4819470 61 40
8:00:47 2/22/2014 2 22 2014 8 907 524319 4819463 121 39
12:00:54 3/2/2011 3 2 2011 12 639 525916 4819469 62 40
12:00:53 1/14/2014 1 14 2014 12 679 522369 4819457 165 40
8:00:34 3/11/2014 3 11 2014 8 916 524271 4819463 121 39
12:00:54 2/21/2014 2 21 2014 12 918 524874 4819466 64 40
12:00:27 4/5/2011 4 5 2011 12 801 525271 4819467 63 40
0:00:54 2/1/2014 2 1 2014 0 917 521850 4819455 170 40
16:00:49 4/6/2009 4 6 2009 16 643 522455 4819457 166 40
10:00:56 12/30/2008 12 30 2008 10 637 523571 4819461 168 40
6:00:15 12/9/2008 12 9 2008 6 633 526260 4819471 61 40
2:00:26 1/30/2013 1 30 2013 2 680 521126 4819453 172 16
14:00:23 4/6/2009 4 6 2009 14 643 522453 4819457 166 40
2:00:41 1/23/2013 1 23 2013 2 677 521281 4819454 171 40
0:00:44 12/24/2012 12 24 2012 0 675 524709 4819465 65 40
6:00:55 1/4/2014 1 4 2014 6 917 522067 4819456 165 40
10:00:54 12/26/2012 12 26 2012 10 679 523169 4819460 167 40
4:00:44 3/19/2010 3 19 2010 4 650 524563 4819465 65 40
14:00:53 12/18/2011 12 18 2011 14 650 523605 4819462 168 40



20:01:17 4/4/2013 4 4 2013 20 671 525246 4819468 63 40
4:00:53 12/10/2011 12 10 2011 4 650 525851 4819470 62 40
16:00:33 3/29/2014 3 29 2014 16 907 525342 4819468 63 40
12:00:53 2/17/2012 2 17 2012 12 663 525277 4819468 63 40
16:00:41 2/2/2011 2 2 2011 16 654 522040 4819457 165 40
16:00:45 2/16/2013 2 16 2013 16 666 523498 4819462 168 40
14:00:47 2/23/2011 2 23 2011 14 639 522835 4819459 167 40
12:00:49 3/19/2008 3 19 2008 12 631 523513 4819462 168 40
16:00:54 12/18/2011 12 18 2011 16 650 523606 4819462 168 40
12:00:53 2/16/2011 2 16 2011 12 646 525811 4819470 62 40
12:00:44 2/24/2013 2 24 2013 12 663 525290 4819468 63 40
22:00:47 2/25/2011 2 25 2011 22 642 525938 4819471 62 40
10:00:53 12/8/2010 12 8 2010 10 801 523834 4819463 169 40
14:00:41 3/10/2012 3 10 2012 14 665 522576 4819459 166 40
2:00:54 12/6/2010 12 6 2010 2 655 526477 4819473 59 40
8:00:46 3/27/2010 3 27 2010 8 650 524847 4819467 64 40
16:00:53 4/2/2011 4 2 2011 16 664 525565 4819470 63 40
6:00:37 4/1/2012 4 1 2012 6 675 523546 4819463 168 40
4:00:47 4/5/2012 4 5 2012 4 666 526538 4819474 59 40
22:00:48 12/15/2010 12 15 2010 22 642 524285 4819465 121 39
8:00:53 3/17/2009 3 17 2009 8 644 524025 4819464 121 39
2:01:24 4/4/2012 4 4 2012 2 670 525870 4819471 62 40
12:00:25 1/8/2014 1 8 2014 12 908 523039 4819461 167 40
18:00:31 12/20/2009 12 20 2009 18 639 525310 4819469 63 40
8:00:48 1/26/2014 1 26 2014 8 908 522906 4819461 167 40
8:00:47 2/19/2013 2 19 2013 8 663 523421 4819463 168 40
0:00:52 3/23/2013 3 23 2013 0 671 525998 4819472 62 40
22:00:56 12/25/2011 12 25 2011 22 650 526018 4819472 61 40
6:00:26 11/21/2010 11 21 2010 6 642 525953 4819472 62 40
10:00:25 4/4/2014 4 4 2014 10 907 523758 4819464 169 40
10:00:47 12/23/2009 12 23 2009 10 643 522791 4819461 166 40
10:00:53 1/4/2010 1 4 2010 10 643 523597 4819463 168 40
18:00:54 3/13/2011 3 13 2011 18 653 521956 4819458 170 40
4:00:34 12/4/2011 12 4 2011 4 650 525450 4819470 63 40
12:00:42 3/30/2011 3 30 2011 12 666 524090 4819465 121 39
22:00:50 4/3/2012 4 3 2012 22 670 525870 4819472 62 40
12:01:42 4/5/2011 4 5 2011 12 667 525304 4819470 63 40
16:00:40 2/3/2011 2 3 2011 16 638 523335 4819463 168 40
14:01:30 2/11/2011 2 11 2011 14 639 524529 4819467 65 40
10:00:42 4/2/2012 4 2 2012 10 677 524535 4819467 65 40
2:00:54 4/5/2012 4 5 2012 2 666 526531 4819475 59 40
0:00:41 12/24/2008 12 24 2008 0 635 525749 4819472 62 40
4:00:54 1/18/2011 1 18 2011 4 801 524332 4819467 121 39
16:00:41 2/2/2011 2 2 2011 16 657 521891 4819458 170 40
6:00:51 2/16/2013 2 16 2013 6 677 523697 4819465 169 40
10:00:26 4/2/2012 4 2 2012 10 666 525567 4819472 63 40
18:00:43 4/8/2012 4 8 2012 18 658 523915 4819466 169 40
18:00:49 1/30/2010 1 30 2010 18 640 523260 4819463 168 40
6:00:53 1/16/2011 1 16 2011 6 647 523622 4819465 169 40
0:00:48 2/26/2011 2 26 2011 0 642 525939 4819473 62 40
14:00:46 4/2/2012 4 2 2012 14 658 522582 4819461 166 40
6:00:47 4/4/2012 4 4 2012 6 670 525874 4819473 62 40
22:00:45 12/23/2012 12 23 2012 22 675 524711 4819469 65 40
0:00:50 4/9/2008 4 9 2008 0 631 521817 4819459 170 40



18:00:41 4/23/2010 4 23 2010 18 646 523991 4819466 169 40
12:00:48 2/21/2014 2 21 2014 12 907 524723 4819469 65 40
10:00:25 1/30/2013 1 30 2013 10 663 521880 4819459 170 40
4:00:26 3/28/2009 3 28 2009 4 644 522120 4819460 165 40
12:00:41 1/23/2014 1 23 2014 12 908 522792 4819462 166 40
14:01:17 12/30/2008 12 30 2008 14 637 523572 4819465 168 40
10:00:54 1/12/2014 1 12 2014 10 908 523454 4819465 168 40
12:00:54 4/19/2012 4 19 2012 12 666 523680 4819466 169 40
10:00:43 11/22/2013 11 22 2013 10 914 522901 4819463 167 40
22:00:53 3/22/2013 3 22 2013 22 671 525996 4819475 62 40
18:00:53 3/12/2011 3 12 2011 18 653 521854 4819460 170 40
10:00:54 1/14/2011 1 14 2011 10 655 523731 4819466 169 40
12:00:42 4/18/2011 4 18 2011 12 659 524014 4819467 121 39
6:00:42 12/4/2011 12 4 2011 6 658 525847 4819474 62 40
0:00:44 1/24/2014 1 24 2014 0 908 522835 4819463 167 40
8:01:34 1/18/2011 1 18 2011 8 801 524337 4819469 121 39
0:00:53 12/11/2008 12 11 2008 0 634 526380 4819476 61 40
6:00:03 12/24/2008 12 24 2008 6 633 526059 4819475 61 40
4:00:48 1/16/2011 1 16 2011 4 647 523622 4819466 169 40
12:00:54 1/19/2010 1 19 2010 12 642 525710 4819474 62 40
14:00:41 4/18/2011 4 18 2011 14 801 523976 4819468 169 40
18:00:54 12/11/2010 12 11 2010 18 639 521653 4819460 170 40
16:00:55 3/8/2010 3 8 2010 16 639 526047 4819475 61 40
4:00:43 1/30/2013 1 30 2013 4 680 521123 4819458 172 16
12:00:54 12/26/2010 12 26 2010 12 801 522125 4819461 165 40
12:00:54 12/23/2009 12 23 2009 12 643 522784 4819464 166 40
18:00:31 12/15/2010 12 15 2010 18 642 524279 4819469 121 39
14:00:56 2/28/2012 2 28 2012 14 666 525691 4819474 62 40
8:00:23 3/22/2009 3 22 2009 8 633 523533 4819466 168 40
14:00:19 3/15/2010 3 15 2010 14 638 526258 4819476 61 40
12:01:12 1/4/2010 1 4 2010 12 643 523595 4819467 168 40
0:00:46 4/4/2012 4 4 2012 0 670 525873 4819475 62 40
12:00:53 2/11/2011 2 11 2011 12 646 524461 4819470 65 40
6:01:11 1/18/2011 1 18 2011 6 801 524339 4819469 121 39
14:00:44 4/19/2014 4 19 2014 14 908 523610 4819467 169 40
10:00:47 12/20/2009 12 20 2009 10 640 523576 4819467 168 40
16:00:55 1/15/2013 1 15 2013 16 680 522074 4819462 165 40
8:01:11 1/16/2011 1 16 2011 8 647 523617 4819467 169 40
4:00:49 2/12/2011 2 12 2011 4 642 524903 4819472 64 40
16:00:42 4/6/2011 4 6 2011 16 659 525493 4819474 63 40
0:00:25 12/14/2011 12 14 2011 0 658 525315 4819473 63 40
4:01:04 1/21/2014 1 21 2014 4 679 522365 4819463 165 40
12:00:38 4/2/2010 4 2 2010 12 646 524263 4819470 121 39
12:00:25 4/12/2013 4 12 2013 12 679 521877 4819461 170 40
2:00:56 1/3/2012 1 3 2012 2 641 524492 4819471 65 40
20:00:54 3/22/2014 3 22 2014 20 917 522126 4819462 165 40
4:01:24 1/4/2014 1 4 2014 4 917 522087 4819462 165 40
22:00:53 4/14/2012 4 14 2012 22 676 524512 4819471 65 40
14:00:47 12/19/2009 12 19 2009 14 640 523571 4819468 168 40
14:00:56 1/22/2013 1 22 2013 14 680 522621 4819464 166 40
4:00:47 1/9/2010 1 9 2010 4 633 521069 4819459 172 16
14:00:54 12/6/2010 12 6 2010 14 638 522557 4819464 166 40
14:00:23 4/3/2009 4 3 2009 14 648 523434 4819467 168 40
2:00:52 12/26/2013 12 26 2013 2 917 521645 4819461 170 40



16:00:24 3/29/2011 3 29 2011 16 659 525573 4819475 63 40
4:00:54 3/24/2009 3 24 2009 4 640 524843 4819473 64 40
0:00:53 4/4/2012 4 4 2012 0 675 525395 4819475 63 40
16:00:42 3/29/2011 3 29 2011 16 668 525602 4819476 63 40
10:00:53 1/6/2014 1 6 2014 10 911 525619 4819476 62 40
14:00:53 2/25/2014 2 25 2014 14 907 525325 4819475 63 40
16:00:50 4/4/2011 4 4 2011 16 659 525469 4819475 63 40
18:00:23 3/18/2011 3 18 2011 18 660 522292 4819464 165 40
2:00:19 12/14/2013 12 14 2013 2 671 525570 4819476 63 40
4:00:42 12/26/2010 12 26 2010 4 801 522038 4819463 165 40
14:00:27 3/8/2010 3 8 2010 14 644 526079 4819478 61 40
22:00:24 12/23/2008 12 23 2008 22 635 525742 4819477 62 40
0:00:56 1/7/2014 1 7 2014 0 679 522877 4819466 167 40
16:00:48 4/3/2009 4 3 2009 16 642 523496 4819468 168 40
14:00:56 1/24/2010 1 24 2010 14 644 525876 4819477 62 40
4:00:54 12/13/2012 12 13 2012 4 675 525358 4819475 63 40
12:00:53 12/23/2010 12 23 2010 12 646 523512 4819469 168 40
16:00:54 1/18/2013 1 18 2013 16 671 523204 4819468 167 40
16:00:41 1/16/2014 1 16 2014 16 917 523114 4819468 167 40
16:00:43 12/24/2010 12 24 2010 16 801 523199 4819468 167 40
18:00:53 3/25/2013 3 25 2013 18 658 524491 4819473 65 40
6:00:54 12/22/2009 12 22 2009 6 647 523623 4819469 169 40
22:01:48 12/3/2010 12 3 2010 22 642 525770 4819477 62 40
4:00:41 3/31/2012 3 31 2012 4 679 525438 4819476 63 40
12:00:33 1/27/2012 1 27 2012 12 658 522090 4819465 165 40
16:00:22 2/27/2010 2 27 2010 16 642 526061 4819479 61 40
18:00:25 4/11/2009 4 11 2009 18 643 525741 4819478 62 40
18:00:12 11/25/2010 11 25 2010 18 801 524356 4819473 121 39
14:00:52 1/24/2010 1 24 2010 14 642 525866 4819478 62 40
18:00:39 3/19/2010 3 19 2010 18 654 523158 4819469 167 40
16:00:43 1/22/2014 1 22 2014 16 917 523219 4819469 168 40
18:01:18 4/16/2011 4 16 2011 18 668 526460 4819481 59 40
14:00:23 4/9/2012 4 9 2012 14 670 523395 4819470 168 40
2:00:38 12/4/2010 12 4 2010 2 647 524962 4819475 64 40
6:00:48 12/18/2012 12 18 2012 6 675 525169 4819476 64 40
4:00:50 4/11/2008 4 11 2008 4 633 522076 4819465 165 40
0:00:53 3/16/2014 3 16 2014 0 917 524640 4819474 65 40
20:00:59 2/15/2014 2 15 2014 20 918 524227 4819473 121 39
0:00:54 4/15/2010 4 15 2010 0 655 526075 4819480 61 40
22:00:57 1/3/2012 1 3 2012 22 665 526299 4819481 61 40
10:00:56 3/3/2011 3 3 2011 10 650 525761 4819479 62 40
8:00:53 1/21/2014 1 21 2014 8 679 522365 4819466 165 40
10:00:50 1/4/2010 1 4 2010 10 644 523867 4819472 169 40
2:01:11 1/21/2014 1 21 2014 2 679 522347 4819467 165 40
2:00:14 12/24/2008 12 24 2008 2 633 525975 4819480 62 40
12:00:51 1/22/2013 1 22 2013 12 679 522824 4819468 167 40
8:00:53 4/3/2012 4 3 2012 8 670 525839 4819479 62 40
4:00:09 4/4/2012 4 4 2012 4 670 525874 4819479 62 40
14:00:15 12/31/2008 12 31 2008 14 633 523592 4819471 168 40
4:00:22 1/3/2010 1 3 2010 4 638 525709 4819479 62 40
12:00:41 1/4/2010 1 4 2010 12 644 523868 4819472 169 40
12:00:48 3/3/2014 3 3 2014 12 909 524559 4819475 65 40
2:00:54 1/4/2012 1 4 2012 2 665 525832 4819480 62 40
22:00:42 1/6/2014 1 6 2014 22 909 523219 4819470 168 40



0:00:48 12/18/2008 12 18 2008 0 633 525301 4819478 63 40
22:00:48 12/21/2008 12 21 2008 22 635 525612 4819479 62 40
14:00:26 4/3/2009 4 3 2009 14 642 523502 4819471 168 40
14:00:46 1/22/2013 1 22 2013 14 679 522824 4819469 167 40
12:00:48 1/19/2010 1 19 2010 12 643 525618 4819479 62 40
10:00:45 11/21/2010 11 21 2010 10 643 523658 4819472 169 40
12:00:54 3/2/2011 3 2 2011 12 638 525695 4819479 62 40
22:00:31 3/15/2014 3 15 2014 22 917 524639 4819476 65 40
18:00:53 3/1/2013 3 1 2013 18 671 522855 4819469 167 40
8:01:42 4/29/2011 4 29 2011 8 650 521813 4819466 170 40
22:00:48 1/17/2014 1 17 2014 22 917 523189 4819471 167 40
14:00:30 3/22/2008 3 22 2008 14 632 522077 4819467 165 40
20:00:48 12/14/2013 12 14 2013 20 911 526604 4819483 59 40
12:00:34 2/24/2013 2 24 2013 12 666 525303 4819478 63 40
16:00:42 3/28/2009 3 28 2009 16 635 522865 4819470 167 40
16:00:54 4/15/2014 4 15 2014 16 917 526323 4819482 61 40
10:01:18 1/20/2011 1 20 2011 10 650 523606 4819472 168 40
18:00:47 3/1/2010 3 1 2010 18 633 523423 4819472 168 40
10:00:33 2/28/2010 2 28 2010 10 639 525590 4819480 63 40
2:00:54 2/17/2012 2 17 2012 2 665 524849 4819477 64 40
10:00:56 1/19/2011 1 19 2011 10 638 524051 4819474 121 39
6:00:16 12/4/2008 12 4 2008 6 634 526519 4819483 59 40
18:00:25 3/22/2009 3 22 2009 18 645 525633 4819480 62 40
18:00:38 2/16/2012 2 16 2012 18 663 524973 4819478 64 40
10:00:48 12/21/2012 12 21 2012 10 670 522650 4819469 166 40
12:00:23 1/24/2010 1 24 2010 12 644 525877 4819481 62 40
0:01:06 1/7/2014 1 7 2014 0 909 523285 4819472 168 40
16:00:54 1/22/2013 1 22 2013 16 679 522935 4819471 167 40
0:00:30 3/28/2009 3 28 2009 0 644 522139 4819468 165 40
2:00:55 3/28/2012 3 28 2012 2 680 521425 4819466 171 40
12:00:49 1/7/2011 1 7 2011 12 654 523589 4819473 168 40
14:00:41 2/27/2011 2 27 2011 14 654 522275 4819469 165 40
14:00:42 3/21/2011 3 21 2011 14 660 525015 4819478 64 40
12:00:29 2/25/2014 2 25 2014 12 907 525327 4819480 63 40
20:00:53 3/1/2013 3 1 2013 20 671 522861 4819471 167 40
18:00:48 12/23/2008 12 23 2008 18 635 525735 4819481 62 40
8:00:54 4/28/2011 4 28 2011 8 666 524550 4819477 65 40
4:00:42 4/4/2012 4 4 2012 4 678 525583 4819481 63 40
2:00:54 12/10/2011 12 10 2011 2 650 525858 4819482 62 40
2:00:47 1/17/2009 1 17 2009 2 633 522834 4819471 167 40
2:00:53 2/17/2012 2 17 2012 2 663 524828 4819478 64 40
14:00:46 4/10/2009 4 10 2009 14 648 524180 4819476 121 39
16:00:41 4/9/2012 4 9 2012 16 670 523380 4819473 168 40
14:00:48 1/19/2011 1 19 2011 14 642 524124 4819476 121 39
4:00:49 2/17/2012 2 17 2012 4 665 524856 4819478 64 40
12:00:22 12/22/2009 12 22 2009 12 644 523836 4819475 169 40
22:00:56 12/7/2013 12 7 2013 22 911 525646 4819481 62 40
8:00:42 2/16/2013 2 16 2013 8 677 523689 4819474 169 40
12:00:39 1/22/2013 1 22 2013 12 680 522626 4819471 166 40
12:00:13 1/24/2010 1 24 2010 12 642 525899 4819483 62 40
10:00:42 1/7/2011 1 7 2011 10 801 523730 4819475 169 40
10:00:54 4/2/2012 4 2 2012 10 675 525359 4819481 63 40
12:00:16 1/2/2011 1 2 2011 12 650 523213 4819473 168 40
4:01:30 1/7/2014 1 7 2014 4 679 522905 4819472 167 40



16:00:54 3/23/2012 3 23 2012 16 666 523120 4819473 167 40
14:00:56 4/2/2010 4 2 2010 14 641 523688 4819475 169 40
10:01:15 3/12/2010 3 12 2010 10 643 526331 4819485 61 40
8:00:20 4/8/2010 4 8 2010 8 639 524450 4819478 65 40
0:00:47 1/3/2011 1 3 2011 0 638 522784 4819472 166 40
20:01:18 1/20/2014 1 20 2014 20 679 522418 4819471 166 40
16:00:53 4/2/2011 4 2 2011 16 650 525611 4819482 62 40
12:00:28 4/15/2013 4 15 2013 12 679 521885 4819469 170 40
10:00:48 12/27/2010 12 27 2010 10 801 522376 4819471 165 40
14:00:41 3/22/2011 3 22 2011 14 669 523493 4819475 168 40
16:00:20 3/18/2009 3 18 2009 16 645 523841 4819476 169 40
18:00:42 4/8/2008 4 8 2008 18 635 521892 4819470 170 40
18:00:47 4/4/2010 4 4 2010 18 644 524486 4819479 65 40
0:00:53 4/15/2012 4 15 2012 0 676 524545 4819479 65 40
16:00:54 3/29/2011 3 29 2011 16 662 525573 4819483 63 40
14:00:33 1/27/2009 1 27 2009 14 637 524065 4819477 121 39
6:01:18 12/10/2011 12 10 2011 6 801 525859 4819484 62 40
6:00:47 4/4/2012 4 4 2012 6 678 525582 4819483 63 40
10:00:41 3/30/2012 3 30 2012 10 666 525047 4819481 64 40
12:01:02 3/4/2010 3 4 2010 12 639 525721 4819483 62 40
4:01:00 3/11/2010 3 11 2010 4 644 526277 4819486 61 40
14:00:54 1/16/2014 1 16 2014 14 917 523114 4819474 167 40
22:01:40 1/20/2014 1 20 2014 22 679 522416 4819472 166 40
14:00:41 1/22/2014 1 22 2014 14 917 523216 4819475 168 40
10:02:18 2/27/2011 2 27 2011 10 646 526325 4819486 61 40
20:00:28 3/25/2014 3 25 2014 20 918 525581 4819483 63 40
8:00:53 3/2/2013 3 2 2013 8 666 525536 4819483 63 40
0:00:53 4/7/2010 4 7 2010 0 644 524701 4819480 65 40
20:00:49 1/6/2014 1 6 2014 20 679 522960 4819474 167 40
14:00:44 12/1/2010 12 1 2010 14 638 522390 4819472 165 40
20:00:53 1/6/2014 1 6 2014 20 909 523223 4819475 168 40
12:00:42 3/22/2011 3 22 2011 12 669 523493 4819476 168 40
22:00:53 1/23/2013 1 23 2013 22 679 522899 4819474 167 40
14:00:50 4/25/2011 4 25 2011 14 668 525870 4819485 62 40
18:00:52 3/10/2014 3 10 2014 18 918 525006 4819482 64 40
18:00:54 4/3/2010 4 3 2010 18 644 526876 4819489 57 40
8:00:41 3/14/2013 3 14 2013 8 663 522719 4819474 166 40
4:00:41 12/20/2009 12 20 2009 4 646 525241 4819483 63 40
12:00:41 3/4/2010 3 4 2010 12 642 525412 4819484 63 40
22:01:07 10/28/2010 10 28 2010 22 646 523726 4819477 169 40
18:00:48 1/23/2013 1 23 2013 18 679 522952 4819475 167 40
0:00:53 12/11/2008 12 11 2008 0 633 525735 4819485 62 40
2:00:29 1/7/2014 1 7 2014 2 679 522887 4819475 167 40
6:00:53 3/2/2013 3 2 2013 6 666 525537 4819484 63 40
6:00:57 12/5/2010 12 5 2010 6 642 526517 4819488 59 40
18:00:41 11/24/2011 11 24 2011 18 662 521702 4819471 170 40
2:00:24 12/18/2008 12 18 2008 2 633 525298 4819484 63 40
6:00:47 11/20/2010 11 20 2010 6 642 525604 4819485 63 40
0:01:24 2/17/2012 2 17 2012 0 663 524845 4819482 64 40
4:01:04 3/9/2010 3 9 2010 4 638 525960 4819486 62 40
16:00:33 1/24/2010 1 24 2010 16 642 525870 4819486 62 40
18:00:55 4/19/2013 4 19 2013 18 671 523664 4819478 169 40
10:00:55 3/19/2008 3 19 2008 10 631 523893 4819479 169 40
10:00:53 5/8/2009 5 8 2009 10 644 523263 4819477 168 40



10:00:37 11/22/2013 11 22 2013 10 907 523000 4819476 167 40
22:00:43 12/18/2009 12 18 2009 22 646 525407 4819485 63 40
14:00:44 4/1/2008 4 1 2008 14 632 521815 4819472 170 40
20:00:54 3/9/2013 3 9 2013 20 677 521996 4819473 170 40
16:00:51 1/7/2014 1 7 2014 16 911 524353 4819481 121 39
12:00:54 1/6/2014 1 6 2014 12 911 525654 4819486 62 40
4:01:10 3/23/2011 3 23 2011 4 669 523589 4819478 168 40
18:00:56 2/16/2011 2 16 2011 18 801 523565 4819478 168 40
14:00:56 3/26/2012 3 26 2012 14 670 522881 4819476 167 40
4:01:13 12/21/2008 12 21 2008 4 633 525726 4819486 62 40
14:01:11 1/8/2014 1 8 2014 14 908 523206 4819477 167 40
14:00:54 3/3/2014 3 3 2014 14 918 524586 4819482 65 40
12:00:54 3/30/2012 3 30 2012 12 663 524586 4819482 65 40
12:00:23 1/30/2013 1 30 2013 12 663 522034 4819473 165 40
4:00:47 1/18/2011 1 18 2011 4 642 524640 4819482 65 40
0:00:29 12/12/2013 12 12 2013 0 907 524989 4819484 64 40
6:01:19 3/14/2010 3 14 2010 6 647 525530 4819486 63 40
2:00:42 3/30/2008 3 30 2008 2 633 523722 4819479 169 40
14:00:44 4/8/2012 4 8 2012 14 675 523400 4819478 168 40
0:00:47 1/17/2009 1 17 2009 0 633 522832 4819476 167 40
8:00:54 4/17/2011 4 17 2011 8 663 526061 4819488 61 40
20:00:54 1/23/2013 1 23 2013 20 679 522898 4819477 167 40
0:00:48 11/26/2010 11 26 2010 0 643 525197 4819485 64 40
10:00:41 1/24/2014 1 24 2014 10 908 522587 4819476 166 40
14:00:42 1/14/2011 1 14 2011 14 647 523741 4819480 169 40
4:00:53 11/27/2010 11 27 2010 4 639 526029 4819488 61 40
16:00:43 1/22/2014 1 22 2014 16 909 523371 4819479 168 40
10:00:53 12/23/2010 12 23 2010 10 801 523606 4819480 168 40
16:00:47 1/2/2011 1 2 2011 16 639 522639 4819476 166 40
12:00:13 4/14/2010 4 14 2010 12 655 525392 4819486 63 40
18:00:30 4/7/2008 4 7 2008 18 633 522445 4819476 166 40
14:00:41 3/25/2008 3 25 2008 14 635 522745 4819477 166 40
2:00:56 3/24/2009 3 24 2009 2 640 524854 4819484 64 40
16:00:54 2/25/2014 2 25 2014 16 907 525332 4819486 63 40
18:00:57 1/6/2014 1 6 2014 18 909 523197 4819478 167 40
22:00:24 3/18/2009 3 18 2009 22 633 522581 4819476 166 40
22:00:53 2/28/2010 2 28 2010 22 647 524682 4819484 65 40
8:00:48 11/26/2010 11 26 2010 8 640 522649 4819477 166 40
20:00:43 1/4/2012 1 4 2012 20 663 523650 4819480 169 40
20:00:55 2/15/2013 2 15 2013 20 666 522079 4819475 165 40
20:00:54 4/3/2012 4 3 2012 20 665 521696 4819474 170 40
8:00:52 12/20/2013 12 20 2013 8 907 522899 4819478 167 40
0:00:14 3/20/2009 3 20 2009 0 645 523660 4819480 169 40
22:00:53 4/22/2011 4 22 2011 22 669 524627 4819484 65 40
0:00:54 1/21/2014 1 21 2014 0 679 522416 4819476 166 40
14:00:42 1/2/2011 1 2 2011 14 650 523205 4819479 167 40
12:00:41 3/21/2008 3 21 2008 12 631 523426 4819480 168 40
16:00:43 4/3/2011 4 3 2011 16 668 525485 4819487 63 40
18:00:55 2/12/2013 2 12 2013 18 675 523692 4819481 169 40
16:00:50 4/6/2011 4 6 2011 16 658 525384 4819487 63 40
22:00:36 1/6/2014 1 6 2014 22 679 522960 4819479 167 40
10:00:29 2/26/2014 2 26 2014 10 907 525487 4819488 63 40
10:00:49 12/8/2010 12 8 2010 10 638 523707 4819481 169 40
22:00:23 12/21/2008 12 21 2008 22 633 525807 4819489 62 40



18:00:41 4/7/2010 4 7 2010 18 641 524075 4819483 121 39
10:00:54 12/22/2009 12 22 2009 10 644 523833 4819482 169 40
14:00:42 4/11/2012 4 11 2012 14 665 522287 4819477 165 40
16:00:53 1/30/2013 1 30 2013 16 663 522092 4819476 165 40
14:00:39 3/12/2009 3 12 2009 14 638 521979 4819476 170 40
10:00:53 1/16/2014 1 16 2014 10 909 523423 4819481 168 40
10:00:15 12/26/2010 12 26 2010 10 801 522083 4819476 165 40
2:00:54 3/2/2010 3 2 2010 2 633 523208 4819480 168 40
6:00:54 1/18/2011 1 18 2011 6 642 524642 4819485 65 40
12:00:42 3/21/2008 3 21 2008 12 636 523424 4819481 168 40
10:00:53 12/27/2013 12 27 2013 10 917 521980 4819476 170 40
12:00:07 3/26/2010 3 26 2010 12 646 525637 4819489 62 40
18:00:51 3/30/2013 3 30 2013 18 663 523962 4819483 169 40
8:00:42 1/18/2010 1 18 2010 8 642 525960 4819490 62 40
14:00:48 12/26/2010 12 26 2010 14 801 522134 4819477 165 40
12:00:47 12/27/2010 12 27 2010 12 801 522380 4819478 165 40
6:01:14 3/2/2010 3 2 2010 6 633 523210 4819480 168 40
4:00:35 3/2/2010 3 2 2010 4 633 523211 4819480 168 40
8:00:19 3/2/2014 3 2 2014 8 918 525038 4819487 64 40
8:00:47 1/24/2013 1 24 2013 8 679 522885 4819479 167 40
14:00:32 1/22/2014 1 22 2014 14 909 523370 4819481 168 40
12:00:38 3/26/2010 3 26 2010 12 656 524048 4819484 121 39
12:00:54 2/11/2011 2 11 2011 12 639 524529 4819485 65 40
16:00:26 4/4/2011 4 4 2011 16 668 525624 4819490 62 40
2:00:47 3/20/2009 3 20 2009 2 645 523716 4819483 169 40
8:00:23 4/11/2009 4 11 2009 8 640 522790 4819480 166 40
10:00:41 1/23/2014 1 23 2014 10 917 523397 4819482 168 40
8:00:44 4/30/2013 4 30 2013 8 658 524928 4819487 64 40
2:00:40 1/18/2011 1 18 2011 2 642 524639 4819486 65 40
18:00:41 1/2/2011 1 2 2011 18 639 522189 4819478 165 40
2:01:11 3/9/2010 3 9 2010 2 639 525967 4819492 62 40
6:00:54 4/18/2013 4 18 2013 6 671 526483 4819494 59 40
18:02:53 3/28/2010 3 28 2010 18 651 526776 4819495 59 40
14:02:19 3/28/2009 3 28 2009 14 642 523323 4819482 168 40
18:00:21 4/10/2010 4 10 2010 18 654 525464 4819490 63 40
22:00:35 4/9/2008 4 9 2008 22 631 522067 4819478 165 40
14:00:51 12/21/2012 12 21 2012 14 670 522570 4819480 166 40
16:00:54 3/20/2011 3 20 2011 16 662 522056 4819478 165 40
2:00:47 4/5/2012 4 5 2012 2 676 525871 4819492 62 40
16:00:56 2/4/2014 2 4 2014 16 916 523411 4819483 168 40
8:00:43 4/12/2012 4 12 2012 8 675 525573 4819491 63 40
14:00:42 2/18/2012 2 18 2012 14 665 526154 4819493 61 40
4:00:55 3/19/2011 3 19 2011 4 664 522907 4819481 167 40
18:00:53 12/21/2008 12 21 2008 18 633 525806 4819492 62 40
12:00:52 1/19/2013 1 19 2013 12 663 523633 4819484 169 40
12:00:53 3/24/2009 3 24 2009 12 643 523578 4819484 168 40
12:00:43 3/5/2014 3 5 2014 12 917 523842 4819485 169 40
6:00:54 1/7/2014 1 7 2014 6 679 522952 4819482 167 40
18:00:47 4/5/2008 4 5 2008 18 635 523254 4819483 168 40
12:00:53 2/1/2014 2 1 2014 12 908 522986 4819482 167 40
22:00:14 1/23/2014 1 23 2014 22 908 522829 4819482 167 40
10:01:24 3/5/2014 3 5 2014 10 917 523617 4819485 169 40
14:00:56 4/20/2010 4 20 2010 14 646 523377 4819484 168 40
14:00:53 12/19/2009 12 19 2009 14 644 523603 4819485 168 40



22:00:21 4/14/2012 4 14 2012 22 658 524526 4819488 65 40
16:00:41 3/26/2012 3 26 2012 16 670 522884 4819482 167 40
0:00:12 12/27/2013 12 27 2013 0 908 522690 4819482 166 40
16:00:55 3/2/2013 3 2 2013 16 665 523318 4819484 168 40
12:00:53 3/22/2011 3 22 2011 12 663 523460 4819484 168 40
12:00:53 4/21/2011 4 21 2011 12 654 524671 4819489 65 40
0:00:55 12/2/2011 12 2 2011 0 650 526244 4819495 61 40
14:00:43 4/2/2011 4 2 2011 14 660 524459 4819488 65 40
16:00:44 3/12/2011 3 12 2011 16 654 522339 4819481 165 40
22:00:35 3/19/2009 3 19 2009 22 638 522104 4819480 165 40
4:00:49 3/14/2014 3 14 2014 4 917 525630 4819493 62 40
2:00:41 4/24/2011 4 24 2011 2 658 525866 4819494 62 40
2:00:54 1/4/2014 1 4 2014 2 917 522085 4819480 165 40
8:00:56 1/28/2010 1 28 2010 8 640 522093 4819480 165 40
4:00:33 12/4/2011 12 4 2011 4 667 525229 4819491 63 40
8:01:07 1/14/2011 1 14 2011 8 639 524089 4819487 121 39
10:00:19 2/11/2011 2 11 2011 10 801 524495 4819489 65 40
12:00:44 2/25/2014 2 25 2014 12 918 525328 4819492 63 40
18:00:41 4/28/2011 4 28 2011 18 668 526292 4819496 61 40
8:00:48 2/27/2010 2 27 2010 8 644 525125 4819491 64 40
8:00:54 1/7/2014 1 7 2014 8 679 522948 4819483 167 40
14:00:42 4/1/2012 4 1 2012 14 678 525581 4819493 63 40
12:00:41 2/26/2014 2 26 2014 12 908 526168 4819495 61 40
14:00:55 3/29/2008 3 29 2008 14 634 523695 4819486 169 40
22:00:22 4/15/2011 4 15 2011 22 659 524572 4819489 65 40
10:00:48 1/17/2011 1 17 2011 10 642 524331 4819488 121 39
12:00:26 1/24/2014 1 24 2014 12 917 523478 4819485 168 40
12:00:56 1/1/2011 1 1 2011 12 639 523271 4819485 168 40
6:00:23 3/30/2008 3 30 2008 6 633 523729 4819486 169 40
6:00:47 4/7/2010 4 7 2010 6 655 525653 4819494 62 40
6:00:45 1/28/2010 1 28 2010 6 640 522094 4819481 165 40
10:00:58 2/1/2014 2 1 2014 10 908 522981 4819484 167 40
18:01:24 12/26/2009 12 26 2009 18 644 525507 4819493 63 40
0:00:43 3/20/2009 3 20 2009 0 638 522103 4819481 165 40
18:00:24 3/24/2009 3 24 2009 18 645 527181 4819500 57 40
22:00:53 12/24/2011 12 24 2011 22 650 525660 4819494 62 40
22:00:22 1/31/2014 1 31 2014 22 917 521872 4819481 170 40
6:00:42 12/6/2011 12 6 2011 6 667 525694 4819494 62 40
0:00:47 1/23/2013 1 23 2013 0 679 522937 4819484 167 40
12:00:21 4/20/2010 4 20 2010 12 646 523373 4819486 168 40
22:00:42 12/12/2012 12 12 2012 22 675 525367 4819493 63 40
22:00:47 2/15/2013 2 15 2013 22 666 522088 4819482 165 40
0:00:27 12/19/2009 12 19 2009 0 646 525407 4819493 63 40
0:00:53 12/20/2012 12 20 2012 0 665 524666 4819491 65 40
16:00:47 12/28/2013 12 28 2013 16 907 522918 4819484 167 40
6:00:43 4/7/2010 4 7 2010 6 640 525048 4819492 64 40
6:00:46 4/4/2012 4 4 2012 6 675 525536 4819494 63 40
6:00:15 12/21/2008 12 21 2008 6 633 525734 4819495 62 40
12:00:48 4/7/2012 4 7 2012 12 678 526128 4819496 61 40
0:00:48 12/23/2009 12 23 2009 0 640 525267 4819493 63 40
0:00:41 12/15/2011 12 15 2011 0 658 525794 4819495 62 40
12:01:18 4/19/2012 4 19 2012 12 677 523707 4819488 169 40
2:00:54 1/23/2013 1 23 2013 2 679 522935 4819485 167 40
16:01:12 1/23/2013 1 23 2013 16 679 522972 4819485 167 40



2:00:15 12/19/2012 12 19 2012 2 671 523667 4819488 169 40
14:00:55 3/2/2014 3 2 2014 14 918 524321 4819490 121 39
18:00:47 4/26/2008 4 26 2008 18 634 521394 4819480 171 40
14:00:31 1/19/2011 1 19 2011 14 650 523860 4819489 169 40
8:01:12 12/21/2008 12 21 2008 8 633 525728 4819496 62 40
16:00:30 1/24/2010 1 24 2010 16 644 525898 4819496 62 40
18:00:44 3/18/2011 3 18 2011 18 658 522390 4819484 165 40
10:00:52 3/3/2009 3 3 2009 10 637 525410 4819495 63 40
16:01:14 4/19/2010 4 19 2010 16 646 523280 4819487 168 40
4:00:53 3/2/2010 3 2 2010 4 640 523571 4819488 168 40
12:01:28 2/27/2013 2 27 2013 12 663 525512 4819495 63 40
14:00:47 12/23/2010 12 23 2010 14 646 523473 4819488 168 40
6:00:54 3/2/2010 3 2 2010 6 640 523572 4819488 168 40
8:00:14 3/20/2009 3 20 2009 8 645 525555 4819495 63 40
10:00:47 2/6/2013 2 6 2013 10 680 525246 4819494 63 40
16:00:53 4/18/2011 4 18 2011 16 650 525427 4819495 63 40
14:00:48 3/4/2010 3 4 2010 14 640 525412 4819495 63 40
0:00:26 12/22/2008 12 22 2008 0 635 525627 4819496 62 40
18:00:54 2/8/2010 2 8 2010 18 643 523562 4819489 168 40
4:00:58 3/14/2010 3 14 2010 4 643 524645 4819493 65 40
10:00:26 3/9/2010 3 9 2010 10 640 526055 4819498 61 40
16:00:44 12/1/2010 12 1 2010 16 653 522107 4819484 165 40
18:00:21 4/30/2008 4 30 2008 18 634 524337 4819492 121 39
18:00:55 2/16/2013 2 16 2013 18 666 522932 4819487 167 40
18:00:42 3/19/2009 3 19 2009 18 638 522102 4819484 165 40
12:00:24 3/30/2011 3 30 2011 12 663 524146 4819491 121 39
22:00:26 1/24/2014 1 24 2014 22 916 525645 4819496 62 40
6:00:55 3/9/2010 3 9 2010 6 638 525897 4819498 62 40
18:00:48 3/14/2010 3 14 2010 18 801 524356 4819492 121 39
20:00:47 12/17/2013 12 17 2013 20 907 526257 4819499 61 40
10:00:47 2/28/2010 2 28 2010 10 638 525496 4819496 63 40
16:00:41 4/8/2008 4 8 2008 16 636 523593 4819489 168 40
4:00:55 4/18/2013 4 18 2013 4 671 526485 4819500 59 40
10:01:13 3/4/2014 3 4 2014 10 918 524668 4819493 65 40
12:00:16 3/22/2011 3 22 2011 12 659 523475 4819489 168 40
0:00:54 3/1/2010 3 1 2010 0 647 524677 4819493 65 40
14:00:08 4/18/2008 4 18 2008 14 636 525385 4819496 63 40
22:00:56 12/15/2012 12 15 2012 22 671 526356 4819500 61 40
2:00:42 3/2/2010 3 2 2010 2 640 523569 4819490 168 40
16:00:53 12/22/2009 12 22 2009 16 644 523609 4819490 168 40
22:00:42 1/22/2013 1 22 2013 22 679 522928 4819488 167 40
18:00:54 3/19/2014 3 19 2014 18 917 523810 4819491 169 40
8:00:41 1/18/2011 1 18 2011 8 642 524625 4819494 65 40
20:00:50 1/22/2013 1 22 2013 20 679 522931 4819488 167 40
16:00:24 4/23/2010 4 23 2010 16 652 523856 4819491 169 40
12:00:52 2/19/2013 2 19 2013 12 666 525452 4819497 63 40
4:00:48 3/26/2014 3 26 2014 4 909 526080 4819499 61 40
14:00:43 4/8/2013 4 8 2013 14 677 524538 4819494 65 40
0:01:12 4/11/2010 4 11 2010 0 644 524838 4819495 64 40
6:00:23 3/14/2014 3 14 2014 6 917 525631 4819498 62 40
2:00:48 5/13/2011 5 13 2011 2 654 526540 4819501 59 40
16:00:54 12/19/2009 12 19 2009 16 644 523603 4819490 168 40
20:00:54 1/23/2014 1 23 2014 20 908 522814 4819488 167 40
4:00:54 3/27/2010 3 27 2010 4 746 525719 4819498 62 40



16:01:05 1/25/2014 1 25 2014 16 917 522736 4819488 166 40
4:00:41 3/20/2009 3 20 2009 4 638 522100 4819486 165 40
18:00:53 4/3/2011 4 3 2011 18 669 524817 4819495 64 40
10:00:47 4/3/2010 4 3 2010 10 746 525845 4819499 62 40
20:00:48 12/3/2013 12 3 2013 20 907 525813 4819499 62 40
2:00:43 3/24/2010 3 24 2010 2 646 521675 4819484 170 40
2:00:44 3/24/2012 3 24 2012 2 679 525490 4819498 63 40
18:00:41 1/17/2010 1 17 2010 18 639 525798 4819499 62 40
4:00:24 3/30/2008 3 30 2008 4 633 523724 4819492 169 40
4:00:43 4/30/2011 4 30 2011 4 669 523591 4819491 168 40
6:00:43 4/10/2012 4 10 2012 6 670 525085 4819497 64 40
22:00:41 4/15/2011 4 15 2011 22 666 524551 4819495 65 40
0:01:30 12/4/2011 12 4 2011 0 650 525988 4819500 62 40
18:00:27 3/31/2012 3 31 2012 18 663 522301 4819487 165 40
20:00:48 2/16/2013 2 16 2013 20 666 522914 4819489 167 40
14:00:45 12/15/2010 12 15 2010 14 642 523553 4819491 168 40
4:01:12 1/17/2009 1 17 2009 4 633 522830 4819489 167 40
12:00:56 1/7/2011 1 7 2011 12 638 523585 4819492 168 40
22:00:54 1/4/2012 1 4 2012 22 663 523644 4819492 169 40
10:01:00 12/27/2013 12 27 2013 10 911 522729 4819489 166 40
18:00:47 12/24/2011 12 24 2011 18 650 525645 4819499 62 40
16:00:47 4/4/2014 4 4 2014 16 907 523773 4819493 169 40
12:00:48 3/12/2009 3 12 2009 12 642 526098 4819501 61 40
10:00:38 2/21/2014 2 21 2014 10 907 524919 4819497 64 40
6:01:11 3/25/2011 3 25 2011 6 666 522203 4819487 165 40
18:00:53 12/18/2012 12 18 2012 18 675 525330 4819499 63 40
2:00:53 3/25/2011 3 25 2011 2 664 523129 4819491 167 40
18:00:20 1/17/2014 1 17 2014 18 917 523271 4819491 168 40
18:00:42 4/20/2011 4 20 2011 18 667 524176 4819494 121 39
22:00:42 4/3/2012 4 3 2012 22 675 525716 4819500 62 40
4:00:53 12/22/2008 12 22 2008 4 635 525614 4819500 62 40
22:00:41 1/16/2009 1 16 2009 22 633 522832 4819490 167 40
4:00:41 12/5/2010 12 5 2010 4 642 526538 4819504 59 40
18:00:41 1/13/2012 1 13 2012 18 665 525899 4819502 62 40
12:00:53 3/14/2011 3 14 2011 12 654 524450 4819496 65 40
18:01:13 1/16/2009 1 16 2009 18 633 522833 4819491 167 40
18:00:41 1/9/2010 1 9 2010 18 641 521153 4819485 172 16
2:00:53 4/9/2012 4 9 2012 2 671 524575 4819497 65 40
16:00:24 4/2/2011 4 2 2011 16 668 525595 4819501 63 40
16:00:43 12/16/2008 12 16 2008 16 637 523538 4819493 168 40
10:00:55 1/23/2014 1 23 2014 10 679 522968 4819491 167 40
22:00:53 3/17/2011 3 17 2011 22 663 522104 4819489 165 40
16:00:54 3/11/2009 3 11 2009 16 640 522146 4819489 165 40
16:00:47 4/6/2011 4 6 2011 16 665 525630 4819501 62 40
14:00:30 3/26/2012 3 26 2012 14 658 522876 4819492 167 40
14:00:44 4/8/2008 4 8 2008 14 636 523589 4819494 168 40
14:00:54 12/22/2009 12 22 2009 14 644 523611 4819494 169 40
4:00:31 4/10/2012 4 10 2012 4 676 524743 4819498 65 40
6:00:54 3/27/2010 3 27 2010 6 746 525719 4819502 62 40
12:00:44 12/20/2009 12 20 2009 12 640 523567 4819494 168 40
10:00:54 4/3/2010 4 3 2010 10 639 525811 4819503 62 40
18:00:56 1/22/2013 1 22 2013 18 679 522968 4819492 167 40
8:00:48 1/17/2009 1 17 2009 8 633 522828 4819492 167 40
6:00:52 4/23/2012 4 23 2012 6 672 521424 4819487 171 40



12:00:54 12/15/2010 12 15 2010 12 642 523551 4819495 168 40
10:01:03 2/11/2011 2 11 2011 10 639 524519 4819498 65 40
16:00:48 12/22/2012 12 22 2012 16 679 523433 4819494 168 40
0:00:48 3/19/2011 3 19 2011 0 664 522953 4819493 167 40
2:00:49 5/10/2011 5 10 2011 2 668 527133 4819508 57 40
18:00:55 12/13/2010 12 13 2010 18 642 523708 4819495 169 40
6:01:00 11/27/2010 11 27 2010 6 643 524096 4819497 121 39
12:00:53 2/24/2011 2 24 2011 12 638 525010 4819500 64 40
16:00:54 1/14/2011 1 14 2011 16 642 523650 4819495 169 40
10:00:27 12/13/2012 12 13 2012 10 658 522943 4819493 167 40
16:00:53 3/20/2014 3 20 2014 16 918 523792 4819496 169 40
18:01:18 1/4/2014 1 4 2014 18 671 522833 4819493 167 40
16:00:23 4/7/2012 4 7 2012 16 670 526228 4819505 61 40
16:00:42 3/12/2009 3 12 2009 16 638 522151 4819491 165 40
4:00:28 3/10/2010 3 10 2010 4 638 526283 4819506 61 40
10:00:42 1/9/2010 1 9 2010 10 641 521377 4819488 171 40
0:00:23 12/20/2013 12 20 2013 0 907 523560 4819496 168 40
20:00:42 4/3/2012 4 3 2012 20 658 521737 4819490 170 40
6:00:48 12/18/2008 12 18 2008 6 632 523553 4819496 168 40
18:00:56 12/27/2013 12 27 2013 18 671 521454 4819489 171 40
6:00:47 4/10/2012 4 10 2012 6 676 524736 4819500 65 40
22:00:25 12/3/2013 12 3 2013 22 907 525817 4819504 62 40
10:01:12 5/7/2011 5 7 2011 10 664 525752 4819504 62 40
0:00:45 3/13/2014 3 13 2014 0 918 525554 4819503 63 40
14:00:54 4/9/2013 4 9 2013 14 679 523826 4819497 169 40
14:02:23 3/10/2013 3 10 2013 14 663 524064 4819498 121 39
16:00:26 3/13/2011 3 13 2011 16 655 521904 4819491 170 40
10:00:53 3/8/2010 3 8 2010 10 644 526237 4819506 61 40
6:00:54 4/30/2011 4 30 2011 6 650 523572 4819496 168 40
18:00:54 10/28/2010 10 28 2010 18 646 523714 4819497 169 40
16:00:47 12/19/2009 12 19 2009 16 640 523547 4819496 168 40
6:00:54 1/23/2013 1 23 2013 6 679 522940 4819494 167 40
2:00:23 12/2/2011 12 2 2011 2 658 525822 4819505 62 40
2:00:39 3/19/2011 3 19 2011 2 664 522948 4819494 167 40
14:00:43 1/15/2011 1 15 2011 14 642 523505 4819496 168 40
2:00:57 12/5/2010 12 5 2010 2 642 526536 4819508 59 40
2:00:55 12/1/2010 12 1 2010 2 647 525469 4819504 63 40
14:00:50 4/11/2009 4 11 2009 14 645 526707 4819508 59 40
2:00:24 12/22/2008 12 22 2008 2 635 525611 4819504 62 40
8:00:18 3/7/2010 3 7 2010 8 643 524670 4819501 65 40
8:00:42 12/25/2008 12 25 2008 8 633 525694 4819505 62 40
0:00:44 4/29/2009 4 29 2009 0 645 527080 4819510 57 40
8:00:54 1/23/2013 1 23 2013 8 679 522945 4819495 167 40
16:00:26 4/4/2011 4 4 2011 16 667 525774 4819505 62 40
22:00:23 1/13/2012 1 13 2012 22 658 525624 4819505 62 40
22:00:42 3/20/2011 3 20 2011 22 654 525607 4819505 63 40
22:00:56 1/2/2013 1 2 2013 22 665 522980 4819495 167 40
8:00:51 3/1/2010 3 1 2010 8 642 525744 4819505 62 40
16:00:53 3/22/2009 3 22 2009 16 646 524443 4819501 65 40
18:00:53 3/20/2009 3 20 2009 18 645 524336 4819501 121 39
6:00:47 1/17/2009 1 17 2009 6 633 522829 4819495 167 40
18:00:26 12/21/2012 12 21 2012 18 679 523225 4819497 168 40
22:00:33 3/24/2014 3 24 2014 22 907 524549 4819502 65 40
18:00:54 3/21/2009 3 21 2009 18 633 524040 4819500 121 39



18:00:31 3/28/2014 3 28 2014 18 918 524747 4819502 65 40
2:00:45 12/17/2010 12 17 2010 2 642 523689 4819499 169 40
18:00:51 3/7/2010 3 7 2010 18 642 526593 4819509 59 40
12:00:32 1/14/2011 1 14 2011 12 639 523353 4819497 168 40
4:00:54 1/23/2013 1 23 2013 4 679 522938 4819496 167 40
0:00:53 3/25/2014 3 25 2014 0 907 524550 4819502 65 40
16:00:24 4/4/2011 4 4 2011 16 660 526016 4819507 61 40
0:00:33 3/1/2010 3 1 2010 0 638 525025 4819504 64 40
12:01:16 4/26/2011 4 26 2011 12 668 525722 4819506 62 40
8:00:51 3/25/2011 3 25 2011 8 666 522795 4819496 166 40
14:00:44 3/13/2009 3 13 2009 14 639 521970 4819493 170 40
10:00:55 4/20/2008 4 20 2008 10 636 525501 4819506 63 40
4:00:42 4/30/2011 4 30 2011 4 650 523572 4819499 168 40
18:00:47 12/19/2012 12 19 2012 18 671 523612 4819499 169 40
2:00:49 2/12/2011 2 12 2011 2 642 524563 4819502 65 40
20:00:59 4/7/2014 4 7 2014 20 907 524074 4819501 121 39
14:00:53 2/28/2013 2 28 2013 14 658 526205 4819509 61 40
12:00:50 12/6/2010 12 6 2010 12 654 522958 4819497 167 40
18:00:48 3/15/2010 3 15 2010 18 650 526305 4819509 61 40
10:00:27 4/14/2010 4 14 2010 10 644 524932 4819504 64 40
6:00:53 12/8/2010 12 8 2010 6 639 525962 4819508 62 40
4:00:47 1/3/2011 1 3 2011 4 638 522743 4819496 166 40
14:00:47 1/28/2010 1 28 2010 14 643 523569 4819499 168 40
18:00:48 3/31/2011 3 31 2011 18 668 523985 4819501 169 40
4:00:41 12/19/2012 12 19 2012 4 671 522865 4819497 167 40
4:00:53 4/10/2008 4 10 2008 4 636 522083 4819494 165 40
16:00:54 12/1/2010 12 1 2010 16 638 522159 4819494 165 40
12:00:54 1/23/2014 1 23 2014 12 679 522982 4819497 167 40
4:00:54 4/8/2009 4 8 2009 4 642 525759 4819507 62 40
16:00:23 1/28/2014 1 28 2014 16 908 522844 4819497 167 40
0:00:20 4/10/2008 4 10 2008 0 636 522090 4819494 165 40
6:00:53 1/3/2011 1 3 2011 6 638 522748 4819497 166 40
14:00:42 3/10/2010 3 10 2010 14 638 526196 4819509 61 40
20:00:48 1/13/2012 1 13 2012 20 658 525625 4819507 62 40
16:00:53 3/18/2009 3 18 2009 16 644 524018 4819501 121 39
14:00:32 12/28/2013 12 28 2013 14 907 522933 4819498 167 40
2:00:54 1/3/2011 1 3 2011 2 638 522744 4819497 166 40
0:00:48 12/6/2010 12 6 2010 0 654 525727 4819508 62 40
12:00:37 2/24/2011 2 24 2011 12 650 525025 4819505 64 40
10:01:18 2/27/2011 2 27 2011 10 642 526291 4819510 61 40
10:00:54 4/9/2009 4 9 2009 10 638 523669 4819500 169 40
16:01:24 12/20/2009 12 20 2009 16 644 523844 4819501 169 40
22:00:54 12/13/2012 12 13 2012 22 675 526077 4819509 61 40
10:01:25 4/20/2013 4 20 2013 10 677 524359 4819503 121 39
16:00:56 3/26/2010 3 26 2010 16 638 525409 4819507 63 40
18:01:16 3/7/2010 3 7 2010 18 647 526493 4819511 59 40
8:00:53 3/2/2013 3 2 2013 8 665 525673 4819508 62 40
14:00:42 1/17/2013 1 17 2013 14 679 521966 4819495 170 40
10:00:43 1/7/2011 1 7 2011 10 642 523778 4819501 169 40
14:00:53 12/6/2010 12 6 2010 14 654 522961 4819498 167 40
18:01:10 12/13/2012 12 13 2012 18 677 523664 4819501 169 40
10:00:44 4/12/2009 4 12 2009 10 640 523586 4819501 168 40
14:00:44 1/3/2010 1 3 2010 14 639 523566 4819501 168 40
8:00:53 1/3/2011 1 3 2011 8 638 522746 4819498 166 40



6:00:47 3/10/2010 3 10 2010 6 638 526283 4819511 61 40
2:00:41 3/10/2010 3 10 2010 2 643 526118 4819510 61 40
16:00:57 1/8/2014 1 8 2014 16 908 523228 4819500 168 40
14:00:40 4/1/2008 4 1 2008 14 636 522855 4819498 167 40
2:00:50 4/10/2008 4 10 2008 2 636 522087 4819496 165 40
22:00:52 3/12/2014 3 12 2014 22 918 525553 4819508 63 40
0:00:53 1/19/2013 1 19 2013 0 665 522971 4819499 167 40
4:00:56 4/3/2012 4 3 2012 4 672 524959 4819506 64 40
16:00:23 4/20/2010 4 20 2010 16 654 522618 4819498 166 40
18:00:54 12/6/2010 12 6 2010 18 642 526113 4819511 61 40
18:00:21 12/26/2010 12 26 2010 18 801 521983 4819496 170 40
12:00:56 3/31/2009 3 31 2009 12 645 523868 4819502 169 40
4:00:50 12/20/2013 12 20 2013 4 907 523004 4819499 167 40
14:00:43 2/21/2013 2 21 2013 14 666 525448 4819508 63 40
0:00:54 1/3/2011 1 3 2011 0 639 522109 4819496 165 40
18:00:56 4/2/2008 4 2 2008 18 633 522224 4819497 165 40
22:00:54 12/6/2010 12 6 2010 22 642 526111 4819511 61 40
14:00:26 1/14/2012 1 14 2012 14 658 525219 4819508 63 40
0:00:53 4/23/2011 4 23 2011 0 669 524546 4819505 65 40
16:01:41 12/13/2010 12 13 2010 16 642 522963 4819500 167 40
18:00:31 4/5/2009 4 5 2009 18 646 524688 4819506 65 40
12:00:49 3/30/2008 3 30 2008 12 633 523593 4819502 168 40
4:00:50 4/10/2008 4 10 2008 4 631 522091 4819497 165 40
2:00:50 5/1/2010 5 1 2010 2 650 526044 4819511 61 40
14:00:23 2/19/2013 2 19 2013 14 679 525289 4819508 63 40
8:00:42 12/18/2008 12 18 2008 8 632 523549 4819502 168 40
14:00:44 12/24/2010 12 24 2010 14 801 523230 4819501 168 40
0:00:41 12/2/2011 12 2 2011 0 658 526042 4819511 61 40
2:00:41 12/12/2013 12 12 2013 2 671 523566 4819502 168 40
6:00:55 11/30/2011 11 30 2011 6 801 523666 4819502 169 40
0:00:53 4/10/2008 4 10 2008 0 631 522092 4819497 165 40
6:00:50 3/13/2014 3 13 2014 6 918 525545 4819510 63 40
10:00:50 1/24/2012 1 24 2012 10 663 522825 4819500 167 40
22:00:31 12/10/2008 12 10 2008 22 634 526392 4819513 61 40
16:00:42 2/8/2013 2 8 2013 16 679 522902 4819500 167 40
8:00:53 4/8/2010 4 8 2010 8 647 524575 4819506 65 40
4:00:53 12/4/2011 12 4 2011 4 658 525682 4819510 62 40
22:00:36 3/19/2009 3 19 2009 22 648 522842 4819500 167 40
6:00:47 1/3/2011 1 3 2011 6 639 522114 4819498 165 40
12:00:56 2/19/2013 2 19 2013 12 679 525289 4819509 63 40
16:00:41 3/6/2013 3 6 2013 16 658 522956 4819501 167 40
2:00:29 1/3/2011 1 3 2011 2 639 522111 4819498 165 40
4:00:50 3/27/2010 3 27 2010 4 644 525705 4819511 62 40
2:00:47 11/21/2013 11 21 2013 2 914 525576 4819510 63 40
16:00:42 1/4/2010 1 4 2010 16 641 523304 4819502 168 40
18:00:44 2/3/2010 2 3 2010 18 638 522835 4819500 167 40
10:00:54 12/6/2010 12 6 2010 10 654 522960 4819501 167 40
10:00:48 4/5/2014 4 5 2014 10 913 523870 4819504 169 40
16:01:29 3/9/2010 3 9 2010 16 643 526259 4819513 61 40
0:00:44 1/18/2014 1 18 2014 0 917 523014 4819501 167 40
22:00:49 1/18/2013 1 18 2013 22 665 522973 4819502 167 40
10:00:34 12/2/2010 12 2 2010 10 653 522685 4819501 166 40
20:00:42 3/31/2012 3 31 2012 20 663 521375 4819496 171 40
18:00:51 3/20/2014 3 20 2014 18 918 524186 4819506 121 39



18:00:47 3/25/2013 3 25 2013 18 679 523822 4819505 169 40
14:00:29 1/30/2013 1 30 2013 14 663 522109 4819499 165 40
14:00:48 4/13/2009 4 13 2009 14 641 523686 4819504 169 40
10:00:15 4/18/2011 4 18 2011 10 666 525007 4819509 64 40
20:00:54 3/24/2014 3 24 2014 20 908 524880 4819509 64 40
22:00:38 12/17/2013 12 17 2013 22 911 525828 4819512 62 40
6:00:26 12/24/2008 12 24 2008 6 635 525832 4819512 62 40
2:00:55 1/21/2010 1 21 2010 2 642 525892 4819513 62 40
6:00:39 4/16/2014 4 16 2014 6 909 524745 4819508 65 40
20:00:44 3/21/2014 3 21 2014 20 918 525510 4819511 63 40
20:00:43 4/8/2014 4 8 2014 20 913 525413 4819511 63 40
8:00:42 3/29/2008 3 29 2008 8 633 524068 4819506 121 39
14:00:54 12/22/2012 12 22 2012 14 679 523229 4819504 168 40
6:00:26 12/25/2008 12 25 2008 6 633 525702 4819513 62 40
10:00:50 1/14/2014 1 14 2014 10 679 522160 4819500 165 40
2:00:21 4/10/2008 4 10 2008 2 631 522089 4819500 165 40
14:00:53 2/29/2012 2 29 2012 14 663 525833 4819513 62 40
6:00:56 3/28/2009 3 28 2009 6 644 522224 4819501 165 40
0:00:47 3/20/2009 3 20 2009 0 648 522837 4819503 167 40
8:00:47 3/17/2009 3 17 2009 8 645 523923 4819506 169 40
12:00:44 4/5/2013 4 5 2013 12 663 524388 4819508 121 39
6:00:47 12/20/2013 12 20 2013 6 907 522974 4819503 167 40
18:01:14 3/23/2013 3 23 2013 18 679 521370 4819498 171 40
12:01:23 1/14/2011 1 14 2011 12 801 523506 4819505 168 40
6:00:48 4/3/2012 4 3 2012 6 672 524957 4819510 64 40
10:00:53 3/13/2010 3 13 2010 10 651 526182 4819515 61 40
2:00:56 1/19/2011 1 19 2011 2 638 523594 4819506 168 40
2:00:48 11/26/2010 11 26 2010 2 643 525045 4819511 64 40
10:00:48 1/30/2010 1 30 2010 10 633 522847 4819503 167 40
6:00:41 3/27/2010 3 27 2010 6 644 525707 4819513 62 40
18:00:12 3/25/2013 3 25 2013 18 663 523851 4819507 169 40
10:00:42 12/31/2008 12 31 2008 10 633 523597 4819506 168 40
16:00:17 3/31/2013 3 31 2013 16 663 526113 4819515 61 40
2:00:47 12/23/2009 12 23 2009 2 640 525247 4819512 63 40
8:01:10 3/26/2013 3 26 2013 8 671 524732 4819510 65 40
12:00:35 1/30/2010 1 30 2010 12 633 522852 4819503 167 40
22:00:54 3/9/2013 3 9 2013 22 679 522030 4819501 165 40
10:00:54 1/24/2014 1 24 2014 10 907 523565 4819506 168 40
16:00:51 3/2/2012 3 2 2012 16 665 524962 4819511 64 40
4:00:36 12/6/2010 12 6 2010 4 654 525789 4819514 62 40
12:00:42 2/27/2011 2 27 2011 12 646 526343 4819516 61 40
4:01:41 1/3/2011 1 3 2011 4 639 522112 4819501 165 40
20:00:48 1/18/2013 1 18 2013 20 665 522968 4819504 167 40
6:00:48 1/19/2013 1 19 2013 6 665 522974 4819504 167 40
14:00:32 1/14/2011 1 14 2011 14 642 523472 4819506 168 40
2:00:36 12/27/2013 12 27 2013 2 908 522857 4819504 167 40
18:00:44 5/9/2011 5 9 2011 18 666 525357 4819513 63 40
18:00:53 4/3/2008 4 3 2008 18 637 522145 4819502 165 40
22:00:33 4/9/2008 4 9 2008 22 633 522065 4819501 165 40
8:00:53 1/15/2010 1 15 2010 8 640 525765 4819515 62 40
20:00:53 3/24/2014 3 24 2014 20 916 524641 4819510 65 40
6:00:53 4/8/2009 4 8 2009 6 642 525760 4819515 62 40
10:01:44 1/21/2014 1 21 2014 10 907 523565 4819507 168 40
0:00:10 12/30/2012 12 30 2012 0 679 522288 4819502 165 40



18:00:29 3/28/2014 3 28 2014 18 909 525920 4819516 62 40
12:00:55 1/3/2013 1 3 2013 12 665 523195 4819506 167 40
16:00:47 3/6/2013 3 6 2013 16 679 522568 4819504 166 40
14:00:48 1/2/2011 1 2 2011 14 639 522764 4819504 166 40
14:00:48 2/4/2014 2 4 2014 14 908 523312 4819506 168 40
22:00:42 4/3/2012 4 3 2012 22 666 525796 4819515 62 40
12:00:20 4/20/2010 4 20 2010 12 639 523224 4819506 168 40
10:00:26 2/3/2011 2 3 2011 10 654 523525 4819507 168 40
14:00:42 1/20/2010 1 20 2010 14 644 525705 4819515 62 40
4:00:56 4/16/2014 4 16 2014 4 909 524746 4819512 65 40
12:00:41 1/9/2010 1 9 2010 12 641 521414 4819500 171 40
8:01:11 1/19/2013 1 19 2013 8 665 522979 4819505 167 40
12:00:55 12/27/2013 12 27 2013 12 911 522711 4819505 166 40
12:00:53 3/4/2010 3 4 2010 12 647 525930 4819516 62 40
6:00:15 12/22/2008 12 22 2008 6 635 525617 4819515 62 40
2:00:25 4/9/2008 4 9 2008 2 635 521555 4819501 171 40
14:01:11 2/16/2013 2 16 2013 14 666 523541 4819508 168 40
12:00:53 4/3/2010 4 3 2010 12 644 526495 4819519 59 40
10:00:55 2/18/2012 2 18 2012 10 665 525799 4819516 62 40
18:00:53 12/22/2009 12 22 2009 18 638 522516 4819505 166 40
0:00:47 4/4/2012 4 4 2012 0 666 525794 4819517 62 40
6:01:12 3/5/2014 3 5 2014 6 918 523625 4819509 169 40
18:00:46 3/28/2012 3 28 2012 18 675 524332 4819511 121 39
6:00:41 12/19/2012 12 19 2012 6 671 522828 4819506 167 40
16:00:54 1/27/2012 1 27 2012 16 663 522093 4819504 165 40
8:00:55 3/1/2014 3 1 2014 8 918 525235 4819515 63 40
2:00:52 12/6/2010 12 6 2010 2 654 525774 4819517 62 40
20:00:54 1/2/2014 1 2 2014 20 679 521758 4819503 170 40
12:00:44 11/26/2010 11 26 2010 12 643 523527 4819509 168 40
12:00:24 2/28/2010 2 28 2010 12 647 525473 4819516 63 40
18:00:41 3/31/2012 3 31 2012 18 658 522233 4819504 165 40
4:00:47 12/21/2012 12 21 2012 4 675 524638 4819513 65 40
10:00:48 4/2/2012 4 2 2012 10 663 525596 4819516 63 40
18:00:26 4/27/2010 4 27 2010 18 646 523712 4819510 169 40
10:00:55 2/18/2012 2 18 2012 10 663 525769 4819517 62 40
12:00:53 2/24/2011 2 24 2011 12 642 525053 4819514 64 40
12:01:19 1/24/2012 1 24 2012 12 663 522822 4819507 167 40
12:00:42 1/20/2010 1 20 2010 12 644 525693 4819517 62 40
0:00:54 12/13/2012 12 13 2012 0 675 525342 4819516 63 40
2:00:41 1/2/2013 1 2 2013 2 665 522983 4819507 167 40
2:00:45 1/3/2013 1 3 2013 2 665 522983 4819507 167 40
6:01:00 1/3/2013 1 3 2013 6 665 522983 4819507 167 40
16:00:47 1/8/2014 1 8 2014 16 917 522854 4819507 167 40
0:00:48 12/11/2012 12 11 2012 0 670 525694 4819517 62 40
4:01:12 1/3/2013 1 3 2013 4 665 523012 4819508 167 40
12:00:53 3/8/2010 3 8 2010 12 644 526207 4819519 61 40
12:00:38 1/21/2014 1 21 2014 12 907 523558 4819509 168 40
2:00:48 4/4/2012 4 4 2012 2 678 525397 4819516 63 40
18:00:44 1/29/2010 1 29 2010 18 640 522968 4819508 167 40
22:00:48 11/29/2010 11 29 2010 22 657 521663 4819503 170 40
12:00:54 1/7/2011 1 7 2011 12 801 523548 4819510 168 40
10:00:40 12/24/2010 12 24 2010 10 801 523287 4819509 168 40
6:00:56 12/6/2010 12 6 2010 6 654 525743 4819518 62 40
4:00:42 1/24/2012 1 24 2012 4 663 522958 4819508 167 40



22:00:55 3/19/2010 3 19 2010 22 644 525246 4819516 63 40
8:00:24 3/13/2009 3 13 2009 8 637 526276 4819520 61 40
2:00:44 12/25/2008 12 25 2008 2 637 525694 4819518 62 40
18:00:47 11/29/2010 11 29 2010 18 657 521662 4819504 170 40
14:00:23 3/2/2010 3 2 2010 14 638 523459 4819510 168 40
4:00:45 1/19/2011 1 19 2011 4 638 523592 4819510 168 40
12:00:41 12/24/2010 12 24 2010 12 801 523293 4819509 168 40
6:00:50 12/21/2012 12 21 2012 6 675 524647 4819514 65 40
0:01:11 12/12/2012 12 12 2012 0 675 525686 4819518 62 40
18:00:40 4/9/2013 4 9 2013 18 679 523573 4819510 168 40
16:00:52 3/20/2011 3 20 2011 16 801 522050 4819505 165 40
8:00:42 12/22/2009 12 22 2009 8 643 523755 4819511 169 40
18:00:48 4/5/2010 4 5 2010 18 647 521240 4819503 171 40
6:00:54 1/23/2013 1 23 2013 6 677 521303 4819503 171 40
8:00:47 3/23/2009 3 23 2009 8 639 523815 4819512 169 40
16:00:48 2/26/2013 2 26 2013 16 677 522041 4819506 165 40
18:00:25 1/4/2010 1 4 2010 18 633 523072 4819509 167 40
4:01:44 1/19/2013 1 19 2013 4 665 522974 4819509 167 40
18:00:46 4/13/2012 4 13 2012 18 673 524025 4819513 121 39
12:00:50 4/5/2011 4 5 2011 12 660 525367 4819518 63 40
12:00:54 1/23/2014 1 23 2014 12 917 523403 4819511 168 40
12:00:42 3/24/2009 3 24 2009 12 648 523805 4819512 169 40
6:00:47 12/7/2010 12 7 2010 6 639 525888 4819520 62 40
8:00:50 12/22/2008 12 22 2008 8 635 525624 4819519 62 40
2:00:47 12/18/2008 12 18 2008 2 637 525390 4819518 63 40
2:00:48 3/16/2010 3 16 2010 2 746 526383 4819522 61 40
14:00:43 4/10/2008 4 10 2008 14 636 524142 4819513 121 39
2:00:47 3/23/2013 3 23 2013 2 671 526010 4819520 62 40
18:00:53 3/10/2010 3 10 2010 18 640 526338 4819522 61 40
18:00:55 3/25/2010 3 25 2010 18 639 525475 4819518 63 40
14:00:56 12/20/2009 12 20 2009 14 640 523560 4819511 168 40
0:00:47 4/9/2008 4 9 2008 0 635 521571 4819505 171 40
16:00:35 12/22/2012 12 22 2012 16 663 522984 4819509 167 40
10:01:31 2/24/2011 2 24 2011 10 638 524875 4819516 64 40
18:00:57 3/18/2011 3 18 2011 18 654 522320 4819507 165 40
0:00:28 3/10/2013 3 10 2013 0 679 522032 4819506 165 40
12:00:54 2/26/2011 2 26 2011 12 646 526042 4819521 61 40
4:00:53 12/15/2012 12 15 2012 4 666 526519 4819523 59 40
10:01:11 5/8/2011 5 8 2011 10 654 525695 4819520 62 40
16:00:48 3/10/2010 3 10 2010 16 647 526485 4819523 59 40
0:00:53 1/21/2010 1 21 2010 0 642 525885 4819520 62 40
16:01:24 3/1/2010 3 1 2010 16 641 522028 4819507 165 40
2:00:42 1/19/2013 1 19 2013 2 665 522955 4819510 167 40
12:00:56 12/31/2008 12 31 2008 12 633 523599 4819512 168 40
4:00:41 4/9/2008 4 9 2008 4 635 521557 4819505 171 40
14:00:41 1/27/2012 1 27 2012 14 663 522108 4819507 165 40
16:00:48 12/30/2013 12 30 2013 16 908 524216 4819514 121 39
6:00:36 4/9/2008 4 9 2008 6 635 521554 4819505 171 40
8:00:54 1/15/2010 1 15 2010 8 644 525801 4819520 62 40
12:00:47 12/28/2013 12 28 2013 12 907 522973 4819510 167 40
12:00:45 1/15/2014 1 15 2014 12 909 523536 4819512 168 40
14:00:48 1/24/2014 1 24 2014 14 679 523276 4819511 168 40
18:00:47 3/25/2010 3 25 2010 18 652 525171 4819518 64 40
8:01:06 1/3/2013 1 3 2013 8 665 522976 4819511 167 40



18:00:41 4/9/2014 4 9 2014 18 908 527088 4819526 57 40
16:00:36 1/28/2010 1 28 2010 16 643 523570 4819513 168 40
8:00:22 12/25/2008 12 25 2008 8 637 525706 4819521 62 40
0:00:42 3/22/2009 3 22 2009 0 647 524516 4819516 65 40
18:00:10 4/30/2010 4 30 2010 18 639 525265 4819519 63 40
4:00:47 12/13/2013 12 13 2013 4 908 525517 4819520 63 40
18:00:53 3/21/2009 3 21 2009 18 639 522622 4819510 166 40
6:00:55 1/24/2012 1 24 2012 6 663 522958 4819511 167 40
4:00:44 1/23/2013 1 23 2013 4 677 521304 4819506 171 40
12:00:17 3/26/2010 3 26 2010 12 655 525695 4819521 62 40
2:00:31 12/6/2010 12 6 2010 2 639 526603 4819525 59 40
0:00:53 1/3/2013 1 3 2013 0 665 522996 4819511 167 40
10:00:44 4/20/2008 4 20 2008 10 632 524803 4819518 65 40
12:01:14 1/13/2011 1 13 2011 12 801 524105 4819515 121 39
0:00:51 4/30/2011 4 30 2011 0 667 525885 4819522 62 40
18:00:44 4/9/2010 4 9 2010 18 639 526063 4819523 61 40
16:00:28 1/18/2010 1 18 2010 16 642 526012 4819522 61 40
20:00:36 1/2/2013 1 2 2013 20 665 522980 4819511 167 40
10:02:37 3/12/2010 3 12 2010 10 801 526534 4819525 59 40
10:00:33 12/26/2013 12 26 2013 10 917 522370 4819510 165 40
12:00:54 3/2/2014 3 2 2014 12 918 524447 4819517 65 40
18:00:41 3/20/2009 3 20 2009 18 637 523847 4819515 169 40
16:00:24 12/20/2009 12 20 2009 16 640 523949 4819515 169 40
18:00:22 4/2/2008 4 2 2008 18 632 522072 4819509 165 40
8:00:23 3/31/2008 3 31 2008 8 635 523935 4819515 169 40
8:00:42 3/23/2014 3 23 2014 8 909 522426 4819510 166 40
0:00:44 4/10/2008 4 10 2008 0 633 522127 4819509 165 40
12:00:54 2/16/2011 2 16 2011 12 801 525846 4819523 62 40
22:00:57 1/17/2010 1 17 2010 22 639 525818 4819523 62 40
12:01:18 3/12/2009 3 12 2009 12 643 526096 4819524 61 40
14:00:27 3/1/2010 3 1 2010 14 641 522035 4819509 165 40
16:00:49 12/27/2013 12 27 2013 16 911 522605 4819511 166 40
16:00:25 2/3/2010 2 3 2010 16 638 522821 4819512 167 40
16:00:41 4/10/2008 4 10 2008 16 631 523001 4819513 167 40
2:00:53 1/18/2014 1 18 2014 2 917 523016 4819513 167 40
8:00:45 11/27/2010 11 27 2010 8 643 523414 4819514 168 40
12:00:25 1/8/2014 1 8 2014 12 917 522866 4819512 167 40
12:01:01 3/3/2014 3 3 2014 12 907 524577 4819518 65 40
14:00:43 1/19/2011 1 19 2011 14 639 523952 4819516 169 40
12:00:56 4/3/2009 4 3 2009 12 642 523506 4819515 168 40
12:00:25 2/22/2012 2 22 2012 12 663 524979 4819520 64 40
6:01:11 3/11/2010 3 11 2010 6 644 525993 4819524 62 40
6:00:47 3/27/2010 3 27 2010 6 654 525841 4819524 62 40
8:00:41 3/30/2011 3 30 2011 8 659 525920 4819524 62 40
22:00:52 4/6/2010 4 6 2010 22 644 524625 4819519 65 40
14:00:47    2/19/2013       2       19      2013    14      666     525371  4819522 63      40
14:00:48        2/28/2013       2       28      2013    14      663     526204  4819525 61      40
10:00:41        4/8/2010        4       8       2010    10      641     524126 4819517 121 39
0:01:07 3/1/2010 3 1 2010 0 644 524871 4819520 64 40
8:00:42 1/24/2012 1 24 2012 8 663 522954 4819513 167 40
18:00:27 3/20/2011 3 20 2011 18 666 522589 4819512 166 40
8:00:54 4/26/2013 4 26 2013 8 679 521773 4819509 170 40
14:00:23 4/27/2014 4 27 2014 14 909 523545 4819516 168 40
6:00:55 3/2/2013 3 2 2013 6 665 525674 4819523 62 40



10:01:07 2/26/2011 2 26 2011 10 646 526030 4819525 61 40
14:01:54 1/8/2014 1 8 2014 14 917 522853 4819513 167 40
18:00:42 4/26/2011 4 26 2011 18 668 526418 4819526 59 40
4:00:54 3/27/2010 3 27 2010 4 654 525838 4819524 62 40
18:00:48 3/15/2010 3 15 2010 18 642 526190 4819526 61 40
22:00:40 3/18/2010 3 18 2010 22 652 525408 4819523 63 40
14:00:48 4/20/2010 4 20 2010 14 639 523216 4819515 168 40
12:00:41 3/22/2011 3 22 2011 12 660 523536 4819516 168 40
14:00:43 3/17/2009 3 17 2009 14 637 523653 4819517 169 40
10:00:24 12/1/2010 12 1 2010 10 653 522288 4819512 165 40
8:00:47 3/26/2009 3 26 2009 8 645 523472 4819516 168 40
12:00:23 12/13/2012 12 13 2012 12 680 522122 4819512 165 40
10:00:11 3/19/2008 3 19 2008 10 632 524007 4819518 169 40
10:00:56 4/8/2010 4 8 2010 10 639 524488 4819520 65 40
18:01:07 4/16/2011 4 16 2011 18 666 526602 4819528 59 40
14:00:53 3/21/2011 3 21 2011 14 655 524190 4819519 121 39
2:00:53 3/18/2011 3 18 2011 2 663 522037 4819511 165 40
10:00:53 5/2/2010 5 2 2010 10 640 521732 4819510 170 40
18:01:00 3/4/2014 3 4 2014 18 679 522032 4819511 165 40
8:00:53 1/3/2011 1 3 2011 8 639 522111 4819512 165 40
18:00:24 1/16/2009 1 16 2009 18 633 522849 4819514 167 40
16:00:56 3/10/2010 3 10 2010 16 643 526006 4819526 62 40
10:00:44 3/8/2010 3 8 2010 10 639 526215 4819527 61 40
22:00:54 1/29/2010 1 29 2010 22 640 522968 4819515 167 40
14:00:54 1/23/2013 1 23 2013 14 679 522977 4819515 167 40
16:00:54 1/17/2013 1 17 2013 16 679 521954 4819512 170 40
12:01:11 2/26/2012 2 26 2012 12 665 524682 4819521 65 40
18:00:56 2/8/2010 2 8 2010 18 638 522090 4819512 165 40
10:00:47 4/11/2009 4 11 2009 10 640 523608 4819517 168 40
14:00:44 4/5/2013 4 5 2013 14 663 524394 4819520 121 39
8:00:54 3/25/2010 3 25 2010 8 801 522850 4819515 167 40
18:00:34 1/29/2010 1 29 2010 18 640 522978 4819515 167 40
4:00:16 12/25/2008 12 25 2008 4 633 525669 4819525 62 40
4:00:47 12/26/2009 12 26 2009 4 644 526244 4819528 61 40
0:00:53 3/25/2011 3 25 2011 0 663 522977 4819516 167 40
10:00:38 12/6/2010 12 6 2010 10 650 521463 4819511 171 40
22:00:53 12/25/2009 12 25 2009 22 644 526205 4819528 61 40
8:00:53 3/15/2014 3 15 2014 8 908 525466 4819525 63 40
4:00:20 12/25/2008 12 25 2008 4 637 525706 4819526 62 40
10:01:23 2/28/2014 2 28 2014 10 908 524385 4819521 121 39
14:00:43 2/22/2012 2 22 2012 14 663 524977 4819523 64 40
0:00:45 1/16/2010 1 16 2010 0 643 526064 4819527 61 40
14:00:54 2/25/2014 2 25 2014 14 918 525336 4819525 63 40
8:00:24 3/8/2009 3 8 2009 8 637 525626 4819526 62 40
2:00:34 12/26/2009 12 26 2009 2 644 526243 4819528 61 40
14:00:25 3/22/2011 3 22 2011 14 660 523538 4819518 168 40
12:00:56 3/21/2013 3 21 2013 12 671 526115 4819528 61 40
12:00:56 1/1/2011 1 1 2011 12 638 523219 4819517 168 40
8:00:47 3/10/2010 3 10 2010 8 638 526289 4819528 61 40
20:00:41 1/11/2012 1 11 2012 20 658 525023 4819524 64 40
18:00:49 1/13/2012 1 13 2012 18 663 525657 4819526 62 40
4:00:53 1/2/2013 1 2 2013 4 665 522968 4819516 167 40
0:00:54 1/7/2014 1 7 2014 0 911 525332 4819525 63 40
6:00:47 3/24/2009 3 24 2009 6 635 524608 4819522 65 40



10:00:48 3/5/2011 3 5 2011 10 801 526284 4819529 61 40
14:00:54 3/21/2011 3 21 2011 14 668 524903 4819524 64 40
0:00:54 1/2/2013 1 2 2013 0 665 522970 4819517 167 40
10:00:47 1/15/2014 1 15 2014 10 909 523535 4819519 168 40
18:00:54 4/23/2010 4 23 2010 18 652 523925 4819520 169 40
12:02:05 3/24/2009 3 24 2009 12 644 523830 4819520 169 40
10:01:01 1/13/2011 1 13 2011 10 647 524005 4819521 169 40
14:00:23 4/4/2008 4 4 2008 14 634 522844 4819517 167 40
10:00:54 1/2/2011 1 2 2011 10 639 523282 4819518 168 40
18:00:41 3/21/2009 3 21 2009 18 643 522578 4819516 166 40
2:00:39 12/17/2012 12 17 2012 2 675 525248 4819525 63 40
12:01:21 12/13/2012 12 13 2012 12 677 522113 4819514 165 40
6:00:48 12/19/2012 12 19 2012 6 665 523559 4819519 168 40
2:00:35 12/4/2010 12 4 2010 2 642 525679 4819527 62 40
12:00:54 3/24/2009 3 24 2009 12 639 523935 4819521 169 40
18:00:33 11/29/2010 11 29 2010 18 638 521891 4819514 170 40
22:00:23 4/16/2013 4 16 2013 22 658 525301 4819526 63 40
10:00:54 4/26/2013 4 26 2013 10 679 521863 4819514 170 40
10:00:56 1/8/2014 1 8 2014 10 917 522855 4819517 167 40
14:00:31 4/9/2009 4 9 2009 14 645 524110 4819522 121 39
6:00:54 4/8/2009 4 8 2009 6 638 524605 4819524 65 40
2:00:53 12/25/2008 12 25 2008 2 633 525703 4819528 62 40
12:00:26 4/10/2009 4 10 2009 12 633 523850 4819521 169 40
8:00:54 1/4/2014 1 4 2014 8 917 522082 4819515 165 40
12:00:48 2/28/2010 2 28 2010 12 639 525545 4819527 63 40
4:00:56 10/30/2009 10 30 2009 4 646 523093 4819518 167 40
6:00:53 3/11/2010 3 11 2010 6 647 525937 4819529 62 40
10:01:16 5/5/2011 5 5 2011 10 667 521727 4819514 170 40
8:00:42 4/4/2011 4 4 2011 8 665 524350 4819523 121 39
4:00:26 3/18/2010 3 18 2010 4 746 524933 4819525 64 40
18:00:54 3/14/2010 3 14 2010 18 647 524370 4819523 121 39
6:00:49 12/25/2008 12 25 2008 6 637 525711 4819528 62 40
16:00:52 3/1/2013 3 1 2013 16 665 525127 4819526 64 40
10:00:53 1/22/2013 1 22 2013 10 679 522497 4819517 166 40
8:00:53 2/19/2013 2 19 2013 8 679 523463 4819520 168 40
2:00:33 4/5/2012 4 5 2012 2 675 525263 4819527 63 40
14:00:42 4/17/2009 4 17 2009 14 644 524354 4819524 121 39
10:02:40 3/15/2010 3 15 2010 10 652 526160 4819530 61 40
0:00:53 12/19/2012 12 19 2012 0 671 523568 4819521 168 40
14:00:50 3/6/2014 3 6 2014 14 917 522869 4819519 167 40
12:00:39 3/12/2009 3 12 2009 12 644 526062 4819530 61 40
6:00:26 4/10/2012 4 10 2012 6 666 525024 4819527 64 40
12:00:47 1/27/2012 1 27 2012 12 665 522336 4819517 165 40
10:00:45 3/4/2014 3 4 2014 10 909 524566 4819525 65 40
10:01:23 1/3/2013 1 3 2013 10 665 523221 4819520 168 40
18:00:53 4/22/2011 4 22 2011 18 667 524445 4819525 65 40
18:00:56 3/23/2010 3 23 2010 18 801 521670 4819515 170 40
8:00:41 1/16/2009 1 16 2009 8 635 522077 4819517 165 40
20:00:51 12/17/2013 12 17 2013 20 911 526181 4819532 61 40
14:00:37 1/4/2010 1 4 2010 14 639 523572 4819522 168 40
4:00:53 12/8/2010 12 8 2010 4 639 525977 4819531 62 40
10:00:53 2/3/2011 2 3 2011 10 638 523728 4819522 169 40
20:01:48 12/14/2013 12 14 2013 20 916 526673 4819534 59 40
14:00:44 1/15/2014 1 15 2014 14 909 523253 4819521 168 40



18:00:53 1/20/2010 1 20 2010 18 642 525867 4819530 62 40
16:00:38 3/22/2011 3 22 2011 16 650 523477 4819522 168 40
4:00:43 12/6/2010 12 6 2010 4 639 526598 4819533 59 40
18:00:49 4/19/2011 4 19 2011 18 668 525932 4819531 62 40
4:00:52 2/19/2013 2 19 2013 4 679 523465 4819522 168 40
8:00:59 4/18/2014 4 18 2014 8 908 523531 4819522 168 40
22:00:46 3/22/2012 3 22 2012 22 671 521706 4819516 170 40
10:00:56 2/11/2011 2 11 2011 10 642 524656 4819526 65 40
18:00:24 4/4/2014 4 4 2014 18 908 524849 4819527 64 40
10:00:53 1/15/2010 1 15 2010 10 642 526410 4819533 61 40
10:00:44 3/11/2009 3 11 2009 10 637 526486 4819533 59 40
4:00:49 4/16/2014 4 16 2014 4 907 524888 4819528 64 40
4:00:33 4/10/2012 4 10 2012 4 666 525021 4819528 64 40
12:00:26 4/20/2008 4 20 2008 12 632 524807 4819527 64 40
12:00:31 4/20/2011 4 20 2011 12 664 522568 4819520 166 40
6:00:54 1/3/2010 1 3 2010 6 638 525707 4819531 62 40
18:00:35 1/17/2013 1 17 2013 18 671 523244 4819522 168 40
18:00:48 12/25/2009 12 25 2009 18 644 524765 4819528 65 40
2:00:25 5/15/2011 5 15 2011 2 664 524511 4819527 65 40
14:00:48 3/19/2009 3 19 2009 14 633 523344 4819523 168 40
0:00:54 1/30/2010 1 30 2010 0 640 522964 4819521 167 40
12:00:41 3/19/2008 3 19 2008 12 636 523355 4819523 168 40
8:00:47 3/25/2011 3 25 2011 8 655 522855 4819521 167 40
6:00:42 3/23/2008 3 23 2008 6 637 523621 4819524 169 40
6:00:53 1/2/2013 1 2 2013 6 665 522977 4819522 167 40
12:00:53 2/29/2012 2 29 2012 12 665 525888 4819532 62 40
16:00:47 4/2/2008 4 2 2008 16 633 522231 4819519 165 40
14:00:56 4/22/2008 4 22 2008 14 633 524051 4819525 121 39
6:00:34 4/16/2014 4 16 2014 6 907 524886 4819529 64 40
8:00:52 3/25/2011 3 25 2011 8 662 522914 4819522 167 40
12:00:53 3/24/2009 3 24 2009 12 647 523578 4819524 168 40
18:00:50 11/29/2010 11 29 2010 18 654 522225 4819520 165 40
18:00:54 1/28/2010 1 28 2010 18 633 523273 4819523 168 40
2:00:44 12/26/2013 12 26 2013 2 911 523523 4819524 168 40
12:00:54 3/11/2009 3 11 2009 12 637 526477 4819535 59 40
0:00:48 3/16/2014 3 16 2014 0 918 524844 4819529 64 40
6:00:12 1/16/2009 1 16 2009 6 635 522064 4819520 165 40
4:00:18 12/24/2008 12 24 2008 4 635 525767 4819533 62 40
10:00:23 4/15/2008 4 15 2008 10 636 521843 4819519 170 40
0:00:57 12/26/2009 12 26 2009 0 644 526204 4819535 61 40
16:00:44 4/11/2009 4 11 2009 16 641 521756 4819519 170 40
16:00:54 3/23/2009 3 23 2009 16 643 522677 4819522 166 40
14:00:24 2/28/2010 2 28 2010 14 639 525545 4819532 63 40
16:00:54 4/5/2008 4 5 2008 16 635 523285 4819524 168 40
18:00:40 1/17/2013 1 17 2013 18 663 523214 4819524 168 40
22:00:55 3/15/2014 3 15 2014 22 918 524840 4819530 64 40
8:00:54 3/11/2010 3 11 2010 8 640 525356 4819532 63 40
18:00:44 1/23/2009 1 23 2009 18 632 521495 4819518 171 40
10:01:24 2/11/2011 2 11 2011 10 646 524476 4819529 65 40
4:00:54 1/8/2014 1 8 2014 4 907 521642 4819519 170 40
18:00:54 1/2/2011 1 2 2011 18 639 522176 4819521 165 40
12:00:51 1/9/2011 1 9 2011 12 647 523643 4819526 169 40
18:00:27 12/7/2010 12 7 2010 18 650 523581 4819526 168 40
12:00:52 2/28/2013 2 28 2013 12 663 526204 4819535 61 40



8:00:54 3/25/2011 3 25 2011 8 663 522895 4819524 167 40
18:00:47 1/14/2013 1 14 2013 18 679 521904 4819520 170 40
0:00:55 1/2/2011 1 2 2011 0 638 522727 4819523 166 40
10:01:41 1/3/2012 1 3 2012 10 641 524092 4819528 121 39
14:00:49 2/12/2013 2 12 2013 14 680 523420 4819526 168 40
0:00:21 4/13/2008 4 13 2008 0 636 522066 4819521 165 40
0:00:44 4/15/2012 4 15 2012 0 658 524560 4819530 65 40
0:00:54 3/25/2011 3 25 2011 0 668 522993 4819524 167 40
2:00:44 1/7/2014 1 7 2014 2 911 525310 4819533 63 40
8:00:42 11/25/2010 11 25 2010 8 641 523138 4819525 167 40
8:00:51 2/12/2011 2 12 2011 8 646 524218 4819529 121 39
10:01:11 12/21/2010 12 21 2010 10 642 523548 4819527 168 40
8:00:41 1/2/2013 1 2 2013 8 665 523023 4819525 167 40
10:00:56 3/8/2010 3 8 2010 10 647 526396 4819538 61 40
22:00:54 2/28/2010 2 28 2010 22 644 524860 4819532 64 40
4:00:24 3/19/2010 3 19 2010 4 654 524628 4819531 65 40
0:00:48 12/14/2012 12 14 2012 0 677 523257 4819526 168 40
10:00:48 12/8/2010 12 8 2010 10 650 523732 4819528 169 40
16:00:34 1/22/2014 1 22 2014 16 908 523135 4819526 167 40
12:00:53 1/18/2013 1 18 2013 12 671 523455 4819527 168 40
10:00:56 2/28/2012 2 28 2012 10 666 524757 4819532 65 40
16:00:54 2/25/2014 2 25 2014 16 918 525326 4819534 63 40
10:02:17 12/29/2009 12 29 2009 10 644 523685 4819528 169 40
16:00:53 12/18/2010 12 18 2010 16 642 523539 4819528 168 40
18:00:47 12/25/2012 12 25 2012 18 670 522021 4819523 165 40
6:00:54 1/4/2010 1 4 2010 6 644 526051 4819537 61 40
16:01:02 12/15/2010 12 15 2010 16 642 523847 4819529 169 40
22:00:52 11/25/2010 11 25 2010 22 639 526406 4819539 61 40
22:00:53 4/16/2011 4 16 2011 22 661 521178 4819520 172 16
4:00:54 4/2/2008 4 2 2008 4 636 523541 4819528 168 40
14:00:47 4/22/2009 4 22 2009 14 646 523646 4819529 169 40
16:00:47 3/13/2009 3 13 2009 16 638 522143 4819524 165 40
8:00:52 4/11/2011 4 11 2011 8 669 523216 4819527 168 40
10:00:42 1/20/2011 1 20 2011 10 642 523650 4819529 169 40
12:00:49 4/5/2008 4 5 2008 12 634 522983 4819527 167 40
14:00:41 12/23/2009 12 23 2009 14 647 522488 4819525 166 40
10:01:22 5/17/2011 5 17 2011 10 667 522836 4819526 167 40
10:00:49 12/28/2013 12 28 2013 10 907 522966 4819527 167 40
10:00:50 4/18/2014 4 18 2014 10 913 524137 4819531 121 39
6:00:42 4/2/2008 4 2 2008 6 636 523543 4819529 168 40
0:00:59 12/21/2012 12 21 2012 0 670 522693 4819526 166 40
8:00:54 3/2/2010 3 2 2010 8 633 523275 4819528 168 40
14:00:37 3/5/2014 3 5 2014 14 908 523637 4819529 169 40
18:00:41 3/18/2011 3 18 2011 18 801 521789 4819523 170 40
6:00:54 1/30/2013 1 30 2013 6 679 521307 4819522 171 40
20:00:54 4/21/2014 4 21 2014 20 914 523230 4819528 168 40
22:00:47 1/20/2010 1 20 2010 22 642 525867 4819538 62 40
18:00:53 4/7/2011 4 7 2011 18 669 524650 4819533 65 40
16:01:12 4/20/2010 4 20 2010 16 639 523220 4819528 168 40
8:00:56 2/4/2011 2 4 2011 8 655 523969 4819531 169 40
12:00:10 3/12/2009 3 12 2009 12 637 526221 4819539 61 40
2:00:53 12/24/2008 12 24 2008 2 635 525727 4819538 62 40
18:00:48 2/28/2010 2 28 2010 18 646 524974 4819535 64 40
18:00:44 3/30/2013 3 30 2013 18 679 523817 4819531 169 40



18:00:54 2/26/2013 2 26 2013 18 677 522034 4819525 165 40
2:00:32 4/10/2008 4 10 2008 2 633 522131 4819525 165 40
18:00:50 1/18/2010 1 18 2010 18 643 526394 4819541 61 40
14:00:42 1/3/2011 1 3 2011 14 638 522505 4819526 166 40
8:00:49 12/2/2011 12 2 2011 8 659 523463 4819530 168 40
12:01:11 1/15/2011 1 15 2011 12 647 523429 4819530 168 40
22:00:47 1/28/2010 1 28 2010 22 633 523271 4819529 168 40
2:00:35 1/30/2013 1 30 2013 2 679 521304 4819523 171 40
14:01:04 2/4/2011 2 4 2011 14 654 523086 4819529 167 40
16:00:54 4/11/2009 4 11 2009 16 645 526882 4819543 57 40
8:00:53 1/30/2013 1 30 2013 8 679 521315 4819523 171 40
12:00:47 1/7/2011 1 7 2011 12 642 523539 4819531 168 40
18:00:42 4/8/2012 4 8 2012 18 671 523633 4819531 169 40
14:00:22 12/27/2013 12 27 2013 14 911 522658 4819528 166 40
22:00:41 4/14/2012 4 14 2012 22 666 524657 4819535 65 40
16:00:50 1/24/2014 1 24 2014 16 679 523172 4819530 167 40
22:01:12 12/20/2009 12 20 2009 22 639 525316 4819537 63 40
8:00:43 12/19/2012 12 19 2012 8 665 523531 4819531 168 40
18:00:54 3/23/2009 3 23 2009 18 644 523630 4819531 169 40
8:00:56 2/24/2014 2 24 2014 8 907 524094 4819533 121 39
8:00:53 3/11/2014 3 11 2014 8 918 524465 4819534 65 40
18:00:53 2/28/2010 2 28 2010 18 644 524862 4819536 64 40
10:00:54 3/12/2009 3 12 2009 10 643 526248 4819541 61 40
12:00:54 11/17/2010 11 17 2010 12 642 522984 4819529 167 40
14:01:05 2/24/2013 2 24 2013 14 663 525462 4819538 63 40
22:00:47 1/2/2011 1 2 2011 22 639 522179 4819527 165 40
4:00:25 1/5/2012 1 5 2012 4 665 526294 4819542 61 40
12:00:55 12/26/2013 12 26 2013 12 917 522357 4819527 165 40
6:00:50 3/24/2009 3 24 2009 6 637 525601 4819539 63 40
0:00:18 12/2/2011 12 2 2011 0 801 526403 4819542 61 40
6:00:41 12/18/2008 12 18 2008 6 637 523531 4819531 168 40
10:01:43 1/18/2013 1 18 2013 10 671 523451 4819531 168 40
10:00:54 12/22/2012 12 22 2012 10 675 524328 4819534 121 39
4:00:54 1/30/2013 1 30 2013 4 679 521302 4819524 171 40
4:00:52 3/18/2010 3 18 2010 4 642 524937 4819537 64 40
10:01:53 2/24/2011 2 24 2011 10 646 524869 4819536 64 40
14:00:54 4/28/2011 4 28 2011 14 667 525423 4819539 63 40
16:00:53 12/22/2012 12 22 2012 16 675 524357 4819535 121 39
18:00:21 4/13/2011 4 13 2011 18 658 524960 4819537 64 40
6:00:48 4/5/2010 4 5 2010 6 746 525609 4819540 63 40
22:00:50 3/23/2012 3 23 2012 22 678 524876 4819537 64 40
4:00:54 1/13/2012 1 13 2012 4 665 525847 4819541 62 40
8:00:48 3/11/2010 3 11 2010 8 642 526267 4819542 61 40
12:00:50 4/1/2008 4 1 2008 12 637 522177 4819528 165 40
10:01:24 4/10/2010 4 10 2010 10 639 526886 4819545 57 40
18:00:54 3/18/2012 3 18 2012 18 663 524128 4819535 121 39
12:05:55 11/25/2013 11 25 2013 12 657 522257 4819528 165 40
12:00:53 4/9/2013 4 9 2013 12 679 523742 4819534 169 40
2:00:53 12/10/2011 12 10 2011 2 801 525704 4819541 62 40
14:00:44 3/2/2010 3 2 2010 14 639 523319 4819532 168 40
4:00:47 12/9/2012 12 9 2012 4 671 526288 4819544 61 40
18:00:41 3/20/2009 3 20 2009 18 634 522967 4819531 167 40
12:00:49 4/18/2011 4 18 2011 12 665 523708 4819534 169 40
2:00:53 3/28/2012 3 28 2012 2 677 521405 4819526 171 40



12:00:41 3/4/2010 3 4 2010 12 644 525403 4819540 63 40
14:00:55 3/22/2011 3 22 2011 14 650 523471 4819533 168 40
2:00:55 12/8/2010 12 8 2010 2 642 526292 4819544 61 40
6:00:20 11/27/2010 11 27 2010 6 653 523530 4819534 168 40
18:00:38 12/16/2012 12 16 2012 18 675 526556 4819545 59 40
14:00:25 4/19/2014 4 19 2014 14 909 523545 4819534 168 40
18:00:54 2/28/2010 2 28 2010 18 638 524969 4819539 64 40
2:00:53 12/24/2012 12 24 2012 2 675 524618 4819538 65 40
22:00:50 12/18/2009 12 18 2009 22 644 526172 4819544 61 40
18:00:48 4/1/2011 4 1 2011 18 666 521724 4819528 170 40
10:00:49 1/6/2011 1 6 2011 10 642 523982 4819536 169 40
12:00:49 3/24/2009 3 24 2009 12 646 523564 4819534 168 40
18:00:42 2/27/2013 2 27 2013 18 658 522479 4819531 166 40
14:00:29 12/22/2009 12 22 2009 14 639 522854 4819532 167 40
18:00:54 4/10/2009 4 10 2009 18 645 525550 4819542 63 40
18:00:58 3/23/2009 3 23 2009 18 638 522248 4819530 165 40
4:00:38 12/10/2011 12 10 2011 4 801 525706 4819542 62 40
14:00:47 3/23/2009 3 23 2009 14 639 523172 4819533 167 40
8:00:55 12/18/2008 12 18 2008 8 637 523525 4819535 168 40
0:00:47 3/19/2010 3 19 2010 0 746 525872 4819543 62 40
14:00:54 1/22/2014 1 22 2014 14 908 523136 4819533 167 40
6:00:17 2/19/2013 2 19 2013 6 679 523451 4819535 168 40
8:00:48 1/8/2014 1 8 2014 8 907 521699 4819529 170 40
14:00:53 4/14/2011 4 14 2011 14 668 525683 4819543 62 40
18:00:44 2/3/2010 2 3 2010 18 633 523296 4819534 168 40
12:00:48 4/7/2013 4 7 2013 12 663 525542 4819542 63 40
18:00:39 3/15/2010 3 15 2010 18 746 526013 4819544 61 40
22:00:16 12/26/2010 12 26 2010 22 801 521939 4819530 170 40
16:01:12 1/17/2013 1 17 2013 16 675 522173 4819531 165 40
0:01:11 2/4/2011 2 4 2011 0 642 524086 4819538 121 39
10:00:44 3/7/2009 3 7 2009 10 637 525433 4819543 63 40
14:00:48 4/9/2011 4 9 2011 14 663 522030 4819531 165 40
12:00:42 12/29/2009 12 29 2009 12 644 523683 4819536 169 40
8:00:24 2/27/2010 2 27 2010 8 642 525372 4819543 63 40
4:00:54 12/12/2013 12 12 2013 4 671 523548 4819536 168 40
6:00:53 3/18/2009 3 18 2009 6 642 522158 4819531 165 40
18:00:51 3/17/2012 3 17 2012 18 666 522831 4819534 167 40
12:01:11 1/23/2013 1 23 2013 12 679 523008 4819534 167 40
16:00:41 1/7/2011 1 7 2011 16 647 523969 4819538 169 40
2:01:17 4/8/2012 4 8 2012 2 672 524850 4819541 64 40
18:01:50 1/22/2014 1 22 2014 18 916 525164 4819542 64 40
18:00:53 4/11/2010 4 11 2010 18 646 523617 4819536 169 40
14:00:41 4/3/2013 4 3 2013 14 658 524903 4819541 64 40
12:00:41 3/22/2011 3 22 2011 12 650 523470 4819536 168 40
10:01:22 2/21/2014 2 21 2014 10 908 524946 4819541 64 40
18:00:41 3/13/2010 3 13 2010 18 650 525014 4819542 64 40
14:00:48 2/4/2011 2 4 2011 14 655 522761 4819534 166 40
2:00:15 12/12/2013 12 12 2013 2 911 523573 4819536 168 40
14:00:53 1/19/2013 1 19 2013 14 663 523530 4819537 168 40
16:00:54 3/23/2009 3 23 2009 16 639 523081 4819535 167 40
4:01:09 3/23/2008 3 23 2008 4 634 523557 4819537 168 40
22:00:50 3/18/2010 3 18 2010 22 642 525385 4819544 63 40
14:00:42 3/13/2009 3 13 2009 14 638 522159 4819532 165 40
6:00:48 11/26/2010 11 26 2010 6 655 524412 4819540 65 40



18:00:41 4/20/2010 4 20 2010 18 639 524246 4819540 121 39
14:00:43 4/1/2008 4 1 2008 14 635 523140 4819536 167 40
12:00:41 3/2/2011 3 2 2011 12 650 525827 4819546 62 40
10:00:54 1/15/2011 1 15 2011 10 639 523708 4819538 169 40
6:00:41 3/23/2008 3 23 2008 6 634 523562 4819537 168 40
16:00:44 4/8/2012 4 8 2012 16 671 523634 4819538 169 40
4:00:53 3/14/2010 3 14 2010 4 650 524946 4819543 64 40
14:00:54 2/28/2010 2 28 2010 14 647 525524 4819545 63 40
12:00:42 2/28/2013 2 28 2013 12 658 526161 4819547 61 40
0:00:34 3/25/2011 3 25 2011 0 664 523004 4819536 167 40
0:00:49 12/18/2009 12 18 2009 0 644 526133 4819547 61 40
8:00:22 3/7/2010 3 7 2010 8 638 524853 4819543 64 40
10:01:18 3/12/2009 3 12 2009 10 642 526243 4819548 61 40
18:00:54 2/22/2014 2 22 2014 18 908 522626 4819535 166 40
10:00:50 4/23/2012 4 23 2012 10 672 521923 4819532 170 40
16:00:16 12/21/2012 12 21 2012 16 670 522567 4819535 166 40
14:01:17 11/25/2010 11 25 2010 14 643 523188 4819537 167 40
10:00:52 12/20/2009 12 20 2009 10 644 523627 4819538 169 40
8:00:53 3/21/2011 3 21 2011 8 665 522726 4819536 166 40
8:00:44 3/27/2009 3 27 2009 8 635 523145 4819537 167 40
12:00:41 2/19/2013 2 19 2013 12 663 525501 4819546 63 40
2:00:54 2/3/2012 2 3 2012 2 663 523521 4819538 168 40
16:00:49 1/7/2014 1 7 2014 16 909 524336 4819541 121 39
20:00:54 3/14/2014 3 14 2014 20 913 527113 4819552 57 40
6:00:55 2/12/2011 2 12 2011 6 642 524727 4819543 65 40
14:00:48 1/17/2013 1 17 2013 14 675 522140 4819534 165 40
10:00:48 3/3/2011 3 3 2011 10 801 525854 4819548 62 40
2:00:57 4/8/2012 4 8 2012 2 679 524870 4819544 64 40
0:00:50 3/25/2011 3 25 2011 0 666 522998 4819537 167 40
2:00:24 3/20/2009 3 20 2009 2 638 522103 4819535 165 40
22:00:47 2/10/2011 2 10 2011 22 801 522997 4819538 167 40
20:00:40 4/8/2012 4 8 2012 20 666 525477 4819547 63 40
6:00:56 3/25/2014 3 25 2014 6 913 526411 4819550 61 40
8:01:12 4/10/2010 4 10 2010 8 639 526928 4819552 57 40
2:00:53 12/13/2012 12 13 2012 2 675 525358 4819546 63 40
14:00:52 4/26/2010 4 26 2010 14 643 522158 4819535 165 40
2:00:54 2/26/2011 2 26 2011 2 642 525936 4819549 62 40
0:01:41 12/23/2010 12 23 2010 0 801 523538 4819540 168 40
18:00:55 1/23/2012 1 23 2012 18 663 523264 4819539 168 40
12:00:53 4/20/2011 4 20 2011 12 665 522617 4819537 166 40
8:00:24 12/24/2011 12 24 2011 8 650 525938 4819549 62 40
10:00:35 2/28/2012 2 28 2012 10 663 524806 4819545 64 40
8:00:56 12/19/2012 12 19 2012 8 671 522841 4819538 167 40
18:00:54 3/4/2014 3 4 2014 18 908 522031 4819535 165 40
18:00:39 1/10/2014 1 10 2014 18 671 522536 4819537 166 40
14:00:35 1/4/2010 1 4 2010 14 643 523551 4819540 168 40
8:00:55 11/25/2010 11 25 2010 8 640 523537 4819540 168 40
0:00:53 3/24/2009 3 24 2009 0 640 524731 4819545 65 40
18:00:42 4/15/2011 4 15 2011 18 663 523660 4819541 169 40
4:00:42 12/19/2012 12 19 2012 4 665 523537 4819541 168 40
18:00:48 2/2/2014 2 2 2014 18 671 522106 4819536 165 40
10:00:41 1/20/2011 1 20 2011 10 801 523652 4819541 169 40
16:00:42 4/8/2008 4 8 2008 16 635 522802 4819538 166 40
10:00:38 3/21/2013 3 21 2013 10 671 526114 4819550 61 40



4:00:53 1/16/2011 1 16 2011 4 642 523697 4819542 169 40
22:00:42 3/19/2010 3 19 2010 22 652 524823 4819546 64 40
4:00:53 4/8/2012 4 8 2012 4 676 525324 4819548 63 40
6:00:14 4/15/2008 4 15 2008 6 636 521540 4819534 171 40
10:00:41 3/10/2010 3 10 2010 10 643 526219 4819551 61 40
0:00:37 1/24/2012 1 24 2012 0 663 523254 4819540 168 40
16:00:18 3/7/2012 3 7 2012 16 663 523560 4819541 168 40
4:00:53 3/14/2010 3 14 2010 4 801 524911 4819546 64 40
12:01:41 4/12/2012 4 12 2012 12 666 526291 4819552 61 40
16:00:48 1/7/2011 1 7 2011 16 638 522961 4819539 167 40
10:01:21 12/27/2013 12 27 2013 10 679 522757 4819539 166 40
16:00:32 2/3/2010 2 3 2010 16 633 523315 4819541 168 40
12:00:36 3/29/2008 3 29 2008 12 634 523778 4819542 169 40
16:00:43 12/21/2012 12 21 2012 16 679 523228 4819540 168 40
12:00:43 4/18/2009 4 18 2009 12 640 526933 4819554 57 40
18:00:48 2/10/2011 2 10 2011 18 801 522996 4819540 167 40
16:00:43 4/9/2012 4 9 2012 16 666 523429 4819541 168 40
12:00:23 4/18/2014 4 18 2014 12 913 524133 4819544 121 39
8:01:42 1/16/2011 1 16 2011 8 642 523695 4819542 169 40
0:00:50 3/24/2009 3 24 2009 0 635 524586 4819546 65 40
16:00:43 12/18/2008 12 18 2008 16 635 523844 4819543 169 40
22:00:59 1/15/2010 1 15 2010 22 643 526046 4819551 61 40
16:00:50 1/5/2014 1 5 2014 16 917 522703 4819539 166 40
16:00:54 3/10/2010 3 10 2010 16 638 526010 4819551 62 40
6:00:57 1/16/2011 1 16 2011 6 638 523710 4819543 169 40
10:00:27 4/18/2009 4 18 2009 10 640 526929 4819555 57 40
4:00:50 4/10/2008 4 10 2008 4 633 522133 4819537 165 40
12:00:30 2/28/2013 2 28 2013 12 666 526399 4819553 61 40
22:00:51 12/1/2011 12 1 2011 22 801 526586 4819554 59 40
8:00:58 4/15/2014 4 15 2014 8 916 526961 4819555 57 40
0:00:53 4/15/2012 4 15 2012 0 666 524628 4819546 65 40
12:00:54 12/23/2009 12 23 2009 12 647 522491 4819539 166 40
6:00:26 12/24/2011 12 24 2011 6 650 525938 4819551 62 40
6:00:59 1/8/2014 1 8 2014 6 907 521649 4819536 170 40
14:00:48 3/7/2014 3 7 2014 14 913 526588 4819554 59 40
14:00:13 11/21/2010 11 21 2010 14 643 523605 4819543 168 40
8:00:55 2/13/2013 2 13 2013 8 679 523653 4819543 169 40
16:00:54 12/26/2013 12 26 2013 16 917 522405 4819539 166 40
2:00:51 3/24/2010 3 24 2010 2 639 521640 4819537 170 40
16:00:44 3/12/2013 3 12 2013 16 663 524480 4819546 65 40
14:00:24 3/2/2010 3 2 2010 14 640 523372 4819542 168 40
8:00:42 3/27/2014 3 27 2014 8 916 524430 4819546 65 40
12:01:41 3/9/2010 3 9 2010 12 640 526202 4819553 61 40
14:01:49 4/15/2013 4 15 2013 14 679 521839 4819538 170 40
18:00:56 1/20/2014 1 20 2014 18 679 522677 4819540 166 40
22:00:50 4/12/2008 4 12 2008 22 636 522087 4819538 165 40
2:00:27 3/24/2009 3 24 2009 2 635 524618 4819547 65 40
10:00:47 12/23/2009 12 23 2009 10 647 522260 4819539 165 40
18:00:54 4/30/2008 4 30 2008 18 636 524186 4819546 121 39
14:00:26 4/10/2008 4 10 2008 14 631 523049 4819542 167 40
12:01:04 12/20/2009 12 20 2009 12 644 523623 4819544 169 40
18:00:48 4/2/2014 4 2 2014 18 679 524000 4819545 169 40
4:00:53 3/24/2009 3 24 2009 4 635 524619 4819548 65 40
16:00:48 1/6/2011 1 6 2011 16 642 523907 4819545 169 40



18:01:24 3/26/2010 3 26 2010 18 644 527043 4819557 57 40
14:00:47 4/18/2014 4 18 2014 14 908 524971 4819549 64 40
2:00:24 1/5/2012 1 5 2012 2 665 526338 4819555 61 40
8:00:51 3/1/2014 3 1 2014 8 908 525336 4819551 63 40
4:00:56 5/1/2011 5 1 2011 4 664 525671 4819552 62 40
12:00:41 12/20/2009 12 20 2009 12 639 522913 4819542 167 40
4:00:54 12/20/2012 12 20 2012 4 670 522564 4819541 166 40
4:00:53 1/4/2010 1 4 2010 4 644 526106 4819554 61 40
22:00:41 12/1/2011 12 1 2011 22 650 526460 4819556 59 40
10:00:55 4/3/2010 4 3 2010 10 652 525973 4819554 62 40
16:01:08 3/2/2014 3 2 2014 16 918 524547 4819548 65 40
22:00:55 2/28/2010 2 28 2010 22 638 524955 4819550 64 40
22:00:44 12/19/2013 12 19 2013 22 911 525312 4819552 63 40
14:00:55 3/8/2012 3 8 2012 14 666 523590 4819545 168 40
2:00:41 1/19/2013 1 19 2013 2 663 522701 4819542 166 40
18:01:12 10/28/2010 10 28 2010 18 646 522883 4819543 167 40
22:00:53 1/23/2012 1 23 2012 22 663 523319 4819545 168 40
8:00:42 3/18/2010 3 18 2010 8 654 523200 4819544 167 40
8:00:54 1/30/2013 1 30 2013 8 680 521263 4819538 171 40
20:00:54 4/29/2011 4 29 2011 20 666 525608 4819553 63 40
18:00:23 4/8/2012 4 8 2012 18 679 523826 4819547 169 40
20:00:53 2/26/2012 2 26 2012 20 666 524563 4819549 65 40
2:00:43 12/14/2011 12 14 2011 2 658 525322 4819552 63 40
8:00:48 4/8/2008 4 8 2008 8 631 522907 4819544 167 40
18:00:55 4/5/2009 4 5 2009 18 648 525702 4819554 62 40
2:00:48 3/14/2014 3 14 2014 2 916 524995 4819551 64 40
8:01:10 1/16/2011 1 16 2011 8 638 523714 4819546 169 40
10:00:44 12/13/2012 12 13 2012 10 657 522948 4819544 167 40
2:00:54 3/19/2010 3 19 2010 2 642 524562 4819550 65 40
0:00:54 11/30/2010 11 30 2010 0 657 521176 4819538 172 16
10:00:16 1/19/2011 1 19 2011 10 642 524137 4819548 121 39
4:00:42 3/10/2010 3 10 2010 4 640 526285 4819557 61 40
8:01:11 1/15/2011 1 15 2011 8 647 523878 4819548 169 40
14:00:42 2/19/2013 2 19 2013 14 663 525501 4819554 63 40
12:00:53 2/16/2014 2 16 2014 12 908 524843 4819551 64 40
10:01:42 2/2/2011 2 2 2011 10 655 523628 4819547 169 40
18:00:41 3/18/2010 3 18 2010 18 654 523731 4819547 169 40
6:00:54 1/30/2013 1 30 2013 6 680 521243 4819539 171 40
6:00:47 1/16/2011 1 16 2011 6 642 523695 4819547 169 40
4:00:23 3/18/2010 3 18 2010 4 651 524979 4819552 64 40
12:00:56 3/3/2010 3 3 2010 12 642 525636 4819555 62 40
18:00:48 1/6/2014 1 6 2014 18 679 522988 4819545 167 40
14:00:52 1/14/2014 1 14 2014 14 679 522384 4819543 165 40
14:00:44 3/21/2011 3 21 2011 14 658 524867 4819552 64 40
10:00:54 4/15/2014 4 15 2014 10 916 526966 4819560 57 40
2:00:36 12/21/2012 12 21 2012 2 670 522591 4819544 166 40
6:00:53 3/11/2010 3 11 2010 6 639 526294 4819558 61 40
6:00:57 3/10/2010 3 10 2010 6 640 526286 4819558 61 40
4:00:55 12/27/2013 12 27 2013 4 908 522895 4819545 167 40
8:00:41 3/27/2014 3 27 2014 8 909 524468 4819551 65 40
0:00:55 3/25/2014 3 25 2014 0 918 525101 4819553 64 40
10:00:43 3/3/2011 3 3 2011 10 642 525826 4819556 62 40
16:00:41 2/12/2013 2 12 2013 16 680 523442 4819548 168 40
6:00:54 12/27/2013 12 27 2013 6 908 522998 4819546 167 40



12:01:42 3/12/2010 3 12 2010 12 647 526528 4819560 59 40
14:01:39 2/24/2013 2 24 2013 14 666 525436 4819555 63 40
10:00:48 3/4/2014 3 4 2014 10 907 524587 4819552 65 40
8:00:47 1/28/2009 1 28 2009 8 637 523447 4819548 168 40
14:00:48 4/9/2012 4 9 2012 14 666 523431 4819549 168 40
6:00:48 3/21/2010 3 21 2010 6 652 524506 4819552 65 40
10:00:53 2/21/2014 2 21 2014 10 918 525011 4819555 64 40
18:00:49 1/21/2013 1 21 2013 18 679 522229 4819545 165 40
12:00:51 12/23/2010 12 23 2010 12 801 523535 4819549 168 40
10:01:18 3/12/2009 3 12 2009 10 644 526248 4819560 61 40
18:00:23 4/30/2011 4 30 2011 18 654 523612 4819550 169 40
10:00:48 3/31/2013 3 31 2013 10 663 525449 4819557 63 40
14:00:48 4/19/2012 4 19 2012 14 666 523573 4819550 168 40
16:00:55 3/26/2012 3 26 2012 16 676 523672 4819550 169 40
12:00:56 2/1/2011 2 1 2011 12 642 524453 4819553 65 40
18:00:53 1/4/2010 1 4 2010 18 641 522884 4819548 167 40
16:00:57 3/22/2011 3 22 2011 16 667 524934 4819555 64 40
8:00:41 3/9/2010 3 9 2010 8 638 525848 4819558 62 40
8:00:42 11/3/2010 11 3 2010 8 639 522948 4819548 167 40
2:01:04 12/16/2012 12 16 2012 2 675 525351 4819557 63 40
2:00:55 1/24/2012 1 24 2012 2 663 523258 4819549 168 40
16:00:44 1/22/2013 1 22 2013 16 680 522682 4819547 166 40
8:00:23 1/8/2014 1 8 2014 8 917 522683 4819547 166 40
18:01:18 3/16/2010 3 16 2010 18 652 527075 4819564 57 40
16:00:41 4/18/2008 4 18 2008 16 637 524906 4819555 64 40
12:00:41 3/21/2010 3 21 2010 12 655 522189 4819546 165 40
0:00:56 1/19/2013 1 19 2013 0 663 522714 4819548 166 40
18:00:55 4/20/2013 4 20 2013 18 671 523949 4819552 169 40
16:00:53 2/28/2010 2 28 2010 16 638 525630 4819558 62 40
18:00:53 1/22/2013 1 22 2013 18 680 522630 4819548 166 40
2:00:50 4/7/2010 4 7 2010 2 655 524906 4819556 64 40
8:00:46 3/1/2010 3 1 2010 8 640 524968 4819556 64 40
14:00:50 4/20/2010 4 20 2010 14 654 522690 4819548 166 40
12:00:20 4/5/2011 4 5 2011 12 663 524902 4819556 64 40
2:00:54 4/17/2013 4 17 2013 2 677 524941 4819556 64 40
12:00:53 11/21/2010 11 21 2010 12 643 523595 4819551 168 40
2:00:54 4/4/2012 4 4 2012 2 672 525344 4819558 63 40
14:00:36 3/1/2010 3 1 2010 14 644 523446 4819551 168 40
8:00:53 12/20/2012 12 20 2012 8 670 522672 4819548 166 40
4:00:42 3/24/2009 3 24 2009 4 646 524753 4819556 65 40
12:00:59 3/10/2010 3 10 2010 12 643 526165 4819561 61 40
16:00:49 1/5/2014 1 5 2014 16 671 523178 4819550 167 40
18:00:15 3/23/2012 3 23 2012 18 677 521503 4819545 171 40
18:00:48 12/25/2009 12 25 2009 18 644 525704 4819559 62 40
14:01:10 1/15/2014 1 15 2014 14 679 523260 4819551 168 40
6:00:15 11/3/2010 11 3 2010 6 639 522882 4819549 167 40
4:00:49 12/24/2011 12 24 2011 4 650 525943 4819560 62 40
8:00:47 1/5/2012 1 5 2012 8 665 526115 4819561 61 40
18:00:53 3/21/2011 3 21 2011 18 660 524706 4819556 65 40
22:00:10 4/29/2011 4 29 2011 22 667 525994 4819561 62 40
16:00:54 3/19/2009 3 19 2009 16 643 522680 4819549 166 40
10:00:43 3/2/2011 3 2 2011 10 801 524971 4819557 64 40
10:00:55 5/17/2011 5 17 2011 10 657 522831 4819550 167 40
18:00:57 1/25/2014 1 25 2014 18 917 522774 4819550 166 40



6:00:53 1/23/2013 1 23 2013 6 680 522634 4819549 166 40
2:00:55 2/11/2011 2 11 2011 2 801 522996 4819551 167 40
4:00:49 4/15/2008 4 15 2008 4 636 521530 4819546 171 40
16:00:58 1/17/2014 1 17 2014 16 916 523545 4819553 168 40
10:00:25 4/27/2014 4 27 2014 10 913 526553 4819564 59 40
12:01:27 4/2/2010 4 2 2010 12 638 523978 4819554 169 40
18:00:53 3/23/2012 3 23 2012 18 681 521509 4819546 171 40
16:00:56 3/19/2009 3 19 2009 16 637 523144 4819551 167 40
8:00:45 4/16/2011 4 16 2011 8 669 524450 4819556 65 40
2:00:57 4/30/2011 4 30 2011 2 650 523548 4819553 168 40
16:00:23 4/22/2008 4 22 2008 16 633 524018 4819555 121 39
0:00:54 12/20/2012 12 20 2012 0 670 522860 4819551 167 40
14:01:17 12/22/2012 12 22 2012 14 675 524342 4819556 121 39
8:00:30 3/9/2011 3 9 2011 8 650 523539 4819554 168 40
12:00:57 2/12/2013 2 12 2013 12 675 524102 4819556 121 39
16:00:48 1/5/2014 1 5 2014 16 908 523399 4819553 168 40
10:00:26 11/25/2010 11 25 2010 10 643 523014 4819552 167 40
16:00:53 3/10/2014 3 10 2014 16 916 524335 4819556 121 39
0:00:55 4/15/2008 4 15 2008 0 636 521531 4819547 171 40
4:00:54 1/23/2013 1 23 2013 4 680 522633 4819551 166 40
16:00:25 3/13/2014 3 13 2014 16 909 522435 4819550 166 40
18:00:55 3/31/2012 3 31 2012 18 677 521362 4819546 171 40
6:00:53 12/25/2012 12 25 2012 6 679 524742 4819558 65 40
20:00:48 3/31/2014 3 31 2014 20 916 521716 4819548 170 40
10:00:56 1/25/2010 1 25 2010 10 644 525963 4819563 62 40
14:00:55 3/23/2010 3 23 2010 14 638 521784 4819548 170 40
18:00:25 4/11/2009 4 11 2009 18 644 525991 4819563 62 40
4:00:55 3/23/2013 3 23 2013 4 671 525997 4819563 62 40
14:00:47 3/23/2010 3 23 2010 14 647 521474 4819547 171 40
6:00:54 3/24/2009 3 24 2009 6 646 524747 4819559 65 40
2:00:48 4/8/2012 4 8 2012 2 678 525146 4819560 64 40
2:00:56 12/5/2012 12 5 2012 2 675 524006 4819556 169 40
14:00:27 12/26/2013 12 26 2013 14 917 522390 4819550 165 40
18:01:12 12/20/2012 12 20 2012 18 670 522867 4819552 167 40
22:00:41 12/13/2013 12 13 2013 22 671 526214 4819564 61 40
16:00:47 4/18/2008 4 18 2008 16 631 524154 4819557 121 39
0:00:47 2/11/2011 2 11 2011 0 801 522981 4819553 167 40
0:00:34 1/23/2013 1 23 2013 0 680 522622 4819551 166 40
6:00:54 12/26/2013 12 26 2013 6 909 522902 4819553 167 40
18:00:22 3/30/2009 3 30 2009 18 648 522383 4819551 165 40
18:00:28 12/22/2010 12 22 2010 18 801 523537 4819555 168 40
16:00:25 3/10/2014 3 10 2014 16 908 524233 4819558 121 39
16:00:15 4/4/2011 4 4 2011 16 666 525534 4819562 63 40
16:00:40 1/24/2014 1 24 2014 16 908 522571 4819552 166 40
14:00:47 3/26/2012 3 26 2012 14 666 523592 4819555 168 40
16:00:53 3/18/2010 3 18 2010 16 655 522390 4819551 165 40
14:00:36 1/5/2014 1 5 2014 14 671 523179 4819554 167 40
0:00:12 12/26/2013 12 26 2013 0 911 523509 4819555 168 40
14:00:54 4/19/2014 4 19 2014 14 907 523677 4819556 169 40
4:00:42 1/11/2010 1 11 2010 4 638 521244 4819548 171 40
8:00:54 12/26/2013 12 26 2013 8 909 522937 4819553 167 40
12:00:41 3/4/2011 3 4 2011 12 801 526275 4819566 61 40
8:01:07 1/23/2013 1 23 2013 8 680 522635 4819553 166 40
18:00:47 12/28/2013 12 28 2013 18 907 522740 4819553 166 40



22:00:40 12/10/2010 12 10 2010 22 650 523512 4819556 168 40
16:00:41 4/8/2010 4 8 2010 16 650 523690 4819556 169 40
18:00:56 12/27/2013 12 27 2013 18 909 523303 4819555 168 40
2:00:56 3/24/2009 3 24 2009 2 646 524751 4819560 65 40
10:00:55 2/6/2013 2 6 2013 10 679 525337 4819563 63 40
18:00:42 4/17/2008 4 17 2008 18 636 523898 4819557 169 40
12:00:53 4/7/2012 4 7 2012 12 672 525627 4819564 62 40
22:00:42 1/18/2013 1 18 2013 22 663 522716 4819553 166 40
8:00:36 3/17/2010 3 17 2010 8 638 525315 4819563 63 40
14:00:23 3/4/2011 3 4 2011 14 801 526284 4819567 61 40
0:01:15 12/14/2013 12 14 2013 0 671 526145 4819566 61 40
2:00:48 12/20/2012 12 20 2012 2 670 522861 4819554 167 40
6:00:35 3/23/2013 3 23 2013 6 671 525996 4819566 62 40
0:00:47 1/11/2010 1 11 2010 0 641 521082 4819548 172 16
0:00:54 4/17/2013 4 17 2013 0 677 524920 4819562 64 40
16:00:47 2/9/2011 2 9 2011 16 646 523054 4819555 167 40
22:00:47 12/20/2012 12 20 2012 22 670 522865 4819554 167 40
10:00:51 1/15/2013 1 15 2013 10 679 521792 4819551 170 40
12:01:12 12/22/2012 12 22 2012 12 675 524341 4819560 121 39
12:00:54 3/11/2009 3 11 2009 12 633 526059 4819566 61 40
2:00:21 4/15/2008 4 15 2008 2 636 521530 4819550 171 40
12:00:48 11/25/2010 11 25 2010 12 643 523013 4819555 167 40
2:00:52 11/27/2010 11 27 2010 2 639 526458 4819568 59 40
10:00:47 1/8/2014 1 8 2014 10 907 521873 4819552 170 40
18:00:44 3/21/2009 3 21 2009 18 642 522848 4819555 167 40
0:00:42 12/19/2009 12 19 2009 0 644 526163 4819567 61 40
14:00:42 12/20/2009 12 20 2009 14 639 522891 4819555 167 40
18:00:52 1/9/2010 1 9 2010 18 643 521287 4819550 171 40
18:00:44 4/10/2011 4 10 2011 18 661 521330 4819550 171 40
22:00:35 4/14/2008 4 14 2008 22 636 521539 4819551 171 40
8:01:10 3/11/2014 3 11 2014 8 908 524289 4819561 121 39
12:00:47 1/15/2013 1 15 2013 12 679 521791 4819552 170 40
14:00:47 3/19/2011 3 19 2011 14 650 524106 4819560 121 39
16:00:42 3/25/2009 3 25 2009 16 645 523484 4819558 168 40
22:00:49 1/22/2013 1 22 2013 22 680 522619 4819555 166 40
18:01:05 4/3/2014 4 3 2014 18 917 523629 4819559 169 40
14:00:54 4/7/2012 4 7 2012 14 672 525630 4819566 62 40
14:01:16 3/9/2014 3 9 2014 14 908 524011 4819560 169 40
18:00:48 4/26/2011 4 26 2011 18 668 526147 4819568 61 40
10:00:48 1/9/2010 1 9 2010 10 633 521516 4819552 171 40
12:00:55 1/8/2014 1 8 2014 12 907 521979 4819553 170 40
0:01:01 1/24/2013 1 24 2013 0 679 522958 4819557 167 40
12:00:50 4/2/2008 4 2 2008 12 632 522076 4819554 165 40
2:00:55 3/24/2012 3 24 2012 2 678 525262 4819565 63 40
6:00:58 3/9/2010 3 9 2010 6 643 525894 4819567 62 40
12:00:42 3/27/2010 3 27 2010 12 647 522204 4819554 165 40
0:00:44 2/27/2012 2 27 2012 0 666 524618 4819563 65 40
8:00:53 1/19/2013 1 19 2013 8 663 522718 4819556 166 40
18:00:42 1/24/2014 1 24 2014 18 917 522857 4819557 167 40
14:00:48 4/18/2011 4 18 2011 14 658 524727 4819563 65 40
10:00:39 11/17/2010 11 17 2010 10 642 522943 4819557 167 40
18:00:54 12/13/2010 12 13 2010 18 642 523279 4819558 168 40
16:00:54 3/23/2009 3 23 2009 16 646 522726 4819557 166 40
12:00:32 12/27/2013 12 27 2013 12 679 522737 4819557 166 40



6:00:53 12/12/2011 12 12 2011 6 801 526505 4819571 59 40
14:00:39 12/20/2012 12 20 2012 14 670 522503 4819556 166 40
6:00:54 1/8/2014 1 8 2014 6 917 522673 4819557 166 40
10:00:55 1/18/2010 1 18 2010 10 644 525685 4819567 62 40
0:00:54 2/4/2011 2 4 2011 0 639 523976 4819561 169 40
0:00:30 12/16/2012 12 16 2012 0 675 525399 4819566 63 40
8:00:43 3/18/2009 3 18 2009 8 642 522450 4819556 166 40
16:00:56 3/2/2010 3 2 2010 16 639 522577 4819556 166 40
6:00:53 3/23/2008 3 23 2008 6 633 523541 4819560 168 40
8:00:41 1/23/2013 1 23 2013 8 677 521287 4819552 171 40
14:00:48 3/13/2014 3 13 2014 14 909 522428 4819556 166 40
14:00:41 3/12/2009 3 12 2009 14 640 522059 4819555 165 40
0:00:41 3/18/2011 3 18 2011 0 663 522044 4819555 165 40
8:00:54 4/1/2012 4 1 2012 8 666 523975 4819562 169 40
12:01:23 4/5/2011 4 5 2011 12 661 524762 4819565 65 40
22:00:44 12/16/2013 12 16 2013 22 909 523520 4819560 168 40
4:00:54 10/29/2010 10 29 2010 4 646 523905 4819562 169 40
8:00:48 3/8/2013 3 8 2013 8 663 524143 4819563 121 39
22:00:54 1/29/2013 1 29 2013 22 679 521247 4819553 171 40
14:00:54 1/7/2011 1 7 2011 14 642 523270 4819560 168 40
18:00:47 4/23/2013 4 23 2013 18 679 521507 4819554 171 40
16:00:55 3/12/2009 3 12 2009 16 640 522056 4819556 165 40
6:00:49 3/19/2011 3 19 2011 6 650 522869 4819558 167 40
12:00:49 1/24/2014 1 24 2014 12 908 522646 4819558 166 40
12:00:37 4/20/2010 4 20 2010 12 654 522689 4819558 166 40
0:00:53 1/30/2013 1 30 2013 0 679 521249 4819553 171 40
6:00:32 3/10/2010 3 10 2010 6 643 526294 4819571 61 40
18:00:42 1/30/2010 1 30 2010 18 643 522591 4819558 166 40
4:00:53 1/2/2011 1 2 2011 4 639 522472 4819557 166 40
10:00:56 1/15/2011 1 15 2011 10 638 523688 4819562 169 40
0:00:26 2/5/2014 2 5 2014 0 916 523625 4819561 169 40
12:00:47 3/19/2009 3 19 2009 12 646 523796 4819562 169 40
10:00:48 3/10/2010 3 10 2010 10 647 526332 4819572 61 40
22:00:55 2/28/2010 2 28 2010 22 639 524733 4819566 65 40
16:01:24 1/20/2014 1 20 2014 16 916 524965 4819567 64 40
4:00:56 1/19/2013 1 19 2013 4 663 522717 4819559 166 40
4:00:54 3/10/2010 3 10 2010 4 643 526290 4819572 61 40
6:00:42 1/19/2013 1 19 2013 6 663 522717 4819559 166 40
2:00:35 1/2/2011 1 2 2011 2 639 522477 4819558 166 40
14:00:42 4/21/2011 4 21 2011 14 658 524434 4819565 65 40
8:00:42 12/24/2008 12 24 2008 8 635 525738 4819570 62 40
6:00:48 1/3/2014 1 3 2014 6 671 521222 4819554 171 40
12:00:20 3/21/2010 3 21 2010 12 801 521806 4819556 170 40
10:00:43 12/20/2009 12 20 2009 10 639 522930 4819560 167 40
2:00:53 12/4/2011 12 4 2011 2 650 525451 4819569 63 40
6:00:48 4/18/2008 4 18 2008 6 634 521260 4819555 171 40
12:00:29 4/8/2009 4 8 2009 12 639 524023 4819564 121 39
10:00:29 2/24/2011 2 24 2011 10 642 524892 4819567 64 40
2:00:47 1/11/2010 1 11 2010 2 638 521244 4819555 171 40
18:00:48 4/15/2011 4 15 2011 18 665 523621 4819563 169 40
18:00:56 4/20/2010 4 20 2010 18 654 523977 4819564 169 40
6:00:20 1/15/2011 1 15 2011 6 801 523906 4819564 169 40
8:00:49 12/22/2012 12 22 2012 8 675 524577 4819567 65 40
20:00:44 1/18/2013 1 18 2013 20 663 522716 4819560 166 40



18:00:22 4/19/2012 4 19 2012 18 677 524260 4819565 121 39
14:00:48 1/7/2014 1 7 2014 14 911 524356 4819566 121 39
0:00:45 12/18/2008 12 18 2008 0 637 525347 4819570 63 40
0:00:23 12/17/2013 12 17 2013 0 909 523525 4819563 168 40
18:01:07 3/13/2010 3 13 2010 18 643 524883 4819568 64 40
18:00:36 3/12/2010 3 12 2010 18 651 526401 4819574 61 40
16:01:18 12/4/2009 12 4 2009 16 638 521994 4819558 170 40
18:00:41 1/20/2010 1 20 2010 18 644 525959 4819572 62 40
18:00:42 3/30/2009 3 30 2009 18 642 523217 4819562 168 40
2:00:42 3/24/2010 3 24 2010 2 801 521456 4819556 171 40
14:00:26 3/10/2012 3 10 2012 14 658 522501 4819560 166 40
10:00:47 4/24/2009 4 24 2009 10 642 525790 4819572 62 40
6:00:45 11/27/2010 11 27 2010 6 639 526025 4819573 61 40
22:00:53 12/26/2013 12 26 2013 22 909 523019 4819562 167 40
16:00:15 2/14/2011 2 14 2011 16 654 522743 4819561 166 40
14:00:53 1/20/2014 1 20 2014 14 679 523087 4819562 167 40
0:00:48 3/1/2010 3 1 2010 0 639 524733 4819568 65 40
14:00:43 4/23/2009 4 23 2009 14 644 526636 4819576 59 40
4:00:50 1/3/2014 1 3 2014 4 671 521227 4819556 171 40
16:00:47 1/2/2013 1 2 2013 16 680 522589 4819561 166 40
18:00:45 3/7/2010 3 7 2010 18 638 525703 4819572 62 40
18:00:18 1/18/2013 1 18 2013 18 663 522719 4819562 166 40
18:01:38 5/2/2009 5 2 2009 18 634 523605 4819565 168 40
12:00:42 4/18/2011 4 18 2011 12 666 525045 4819570 64 40
8:00:47 1/15/2011 1 15 2011 8 801 523907 4819566 169 40
16:00:41 4/9/2012 4 9 2012 16 676 523413 4819564 168 40
6:00:48 1/2/2011 1 2 2011 6 639 522469 4819561 166 40
6:10:53 5/4/2013 5 4 2013 6 657 521841 4819559 170 40
18:00:41 4/28/2008 4 28 2008 18 636 524133 4819567 121 39
18:01:00 1/1/2011 1 1 2011 18 638 522671 4819562 166 40
20:00:23 12/26/2013 12 26 2013 20 909 522889 4819563 167 40
18:00:54 12/15/2010 12 15 2010 18 642 524074 4819567 121 39
22:00:56 4/16/2013 4 16 2013 22 677 524917 4819570 64 40
18:00:40 3/12/2010 3 12 2010 18 650 525743 4819573 62 40
18:00:30 4/28/2011 4 28 2011 18 664 523616 4819566 169 40
8:00:55 12/30/2012 12 30 2012 8 680 524728 4819570 65 40
22:00:41 4/11/2011 4 11 2011 22 666 521706 4819559 170 40
22:00:45 3/18/2010 3 18 2010 22 746 525577 4819573 63 40
16:00:47 4/26/2011 4 26 2011 16 668 525564 4819573 63 40
14:00:23 2/14/2011 2 14 2011 14 655 522441 4819562 166 40
14:00:42 12/18/2008 12 18 2008 14 634 523521 4819566 168 40
10:00:26 2/28/2010 2 28 2010 10 646 525465 4819573 63 40
16:00:25 3/18/2011 3 18 2011 16 801 521911 4819560 170 40
14:00:56 3/7/2013 3 7 2013 14 679 524602 4819570 65 40
14:00:47 3/8/2012 3 8 2012 14 663 523601 4819566 168 40
20:00:47 1/29/2013 1 29 2013 20 679 521246 4819558 171 40
14:00:15 4/2/2008 4 2 2008 14 632 522138 4819561 165 40
18:01:24 5/7/2009 5 7 2009 18 642 523603 4819566 168 40
12:00:41 3/8/2010 3 8 2010 12 647 526284 4819576 61 40
0:00:57 3/1/2010 3 1 2010 0 640 524810 4819571 64 40
2:00:47 4/20/2014 4 20 2014 2 913 525676 4819574 62 40
18:00:57 4/20/2011 4 20 2011 18 664 523694 4819567 169 40
16:00:24 4/6/2011 4 6 2011 16 662 525454 4819573 63 40
12:00:55 2/28/2010 2 28 2010 12 640 525555 4819574 63 40



0:00:43 3/16/2010 3 16 2010 0 642 526331 4819577 61 40
16:00:55 3/26/2010 3 26 2010 16 656 523994 4819568 169 40
4:00:54 1/5/2010 1 5 2010 4 643 521819 4819561 170 40
8:00:48 2/14/2013 2 14 2013 8 663 524125 4819569 121 39
12:00:54 1/16/2014 1 16 2014 12 909 523360 4819566 168 40
22:00:52 12/16/2013 12 16 2013 22 916 523521 4819567 168 40
16:00:42 3/12/2011 3 12 2011 16 650 522959 4819565 167 40
6:00:53 12/22/2012 12 22 2012 6 675 524621 4819571 65 40
10:00:41 12/22/2009 12 22 2009 10 639 522891 4819565 167 40
16:00:25 4/17/2008 4 17 2008 16 636 524022 4819569 121 39
14:00:53 2/29/2012 2 29 2012 14 666 525807 4819575 62 40
12:00:55 11/5/2010 11 5 2010 12 639 522730 4819564 166 40
12:00:40 4/11/2009 4 11 2009 12 643 524871 4819572 64 40
4:00:54 1/15/2010 1 15 2010 4 640 525893 4819576 62 40
22:00:54 2/16/2011 2 16 2011 22 801 523415 4819567 168 40
22:00:54 2/28/2010 2 28 2010 22 640 524810 4819572 64 40
2:00:55 4/8/2009 4 8 2009 2 643 524447 4819571 65 40
16:00:42 3/20/2011 3 20 2011 16 667 521947 4819562 170 40
18:00:53 3/18/2011 3 18 2011 18 665 521784 4819562 170 40
12:00:54 1/18/2010 1 18 2010 12 644 525688 4819576 62 40
8:01:23 10/28/2010 10 28 2010 8 646 522732 4819565 166 40
2:01:11 5/7/2010 5 7 2010 2 652 526328 4819578 61 40
10:01:23 1/23/2013 1 23 2013 10 677 521343 4819560 171 40
14:00:41 4/9/2012 4 9 2012 14 676 523420 4819567 168 40
18:00:53 3/12/2010 3 12 2010 18 651 526464 4819579 59 40
10:00:47 12/2/2010 12 2 2010 10 650 522864 4819566 167 40
16:01:23 2/22/2014 2 22 2014 16 908 522830 4819566 167 40
14:01:10 4/10/2012 4 10 2012 14 673 523232 4819567 168 40
18:00:15 1/4/2010 1 4 2010 18 638 522848 4819566 167 40
8:00:54 12/19/2012 12 19 2012 8 675 524623 4819572 65 40
2:01:18 3/1/2010 3 1 2010 2 643 524737 4819573 65 40
10:00:56 2/19/2013 2 19 2013 10 663 524361 4819571 121 39
6:00:52 2/14/2013 2 14 2013 6 663 524126 4819571 121 39
16:00:30 4/4/2011 4 4 2011 16 655 524839 4819573 64 40
16:00:43 3/1/2010 3 1 2010 16 638 523244 4819567 168 40
8:00:49 4/15/2008 4 15 2008 8 636 521507 4819562 171 40
18:00:49 3/7/2010 3 7 2010 18 643 525711 4819577 62 40
16:00:25 4/18/2011 4 18 2011 16 654 525686 4819577 62 40
10:00:54 1/16/2010 1 16 2010 10 643 525718 4819577 62 40
14:00:42 1/5/2014 1 5 2014 14 917 522630 4819566 166 40
10:00:53 1/15/2011 1 15 2011 10 642 523770 4819570 169 40
10:00:48 3/10/2010 3 10 2010 10 644 526228 4819579 61 40
10:00:53 2/28/2010 2 28 2010 10 644 525490 4819576 63 40
4:01:09 3/9/2010 3 9 2010 4 639 525934 4819578 62 40
6:01:12 12/13/2013 12 13 2013 6 671 526464 4819580 59 40
4:00:42 11/27/2010 11 27 2010 4 650 526498 4819580 59 40
0:00:26 1/2/2011 1 2 2011 0 639 522456 4819566 166 40
18:00:41 3/15/2010 3 15 2010 18 638 526032 4819579 61 40
22:00:39 12/12/2012 12 12 2012 22 665 525457 4819576 63 40
8:00:15 4/29/2013 4 29 2013 8 658 524583 4819573 65 40
16:00:56 12/20/2012 12 20 2012 16 670 522500 4819566 166 40
10:00:36 1/10/2010 1 10 2010 10 639 522025 4819565 165 40
2:00:56 2/4/2011 2 4 2011 2 642 524102 4819572 121 39
22:00:09 12/10/2008 12 10 2008 22 633 526231 4819580 61 40



4:00:41 12/22/2012 12 22 2012 4 675 524623 4819574 65 40
10:00:57 12/31/2013 12 31 2013 10 916 523538 4819570 168 40
18:00:20 4/3/2013 4 3 2013 18 658 524858 4819575 64 40
12:00:27 1/21/2014 1 21 2014 12 679 522634 4819567 166 40
4:00:54 2/26/2011 2 26 2011 4 642 525909 4819579 62 40
20:00:36 1/22/2013 1 22 2013 20 680 522617 4819567 166 40
16:00:44 1/27/2009 1 27 2009 16 637 524039 4819572 121 39
22:02:07 1/1/2011 1 1 2011 22 638 522669 4819567 166 40
18:00:53 4/30/2008 4 30 2008 18 636 524119 4819572 121 39
10:00:27 2/15/2014 2 15 2014 10 907 525726 4819578 62 40
8:00:21 3/10/2010 3 10 2010 8 640 525891 4819579 62 40
18:00:41 3/10/2012 3 10 2012 18 666 522395 4819566 165 40
10:00:53 2/9/2010 2 9 2010 10 640 523014 4819569 167 40
22:00:50 2/28/2010 2 28 2010 22 643 524739 4819575 65 40
8:01:05 3/29/2014 3 29 2014 8 909 525390 4819577 63 40
18:01:11 4/6/2012 4 6 2012 18 666 526466 4819581 59 40
4:00:42 4/9/2012 4 9 2012 4 672 524531 4819574 65 40
12:00:47 4/2/2012 4 2 2012 12 677 524611 4819575 65 40
10:00:50 1/20/2014 1 20 2014 10 907 523175 4819570 167 40
4:00:53 3/9/2010 3 9 2010 4 643 525888 4819580 62 40
18:00:50 12/16/2010 12 16 2010 18 642 523563 4819571 168 40
22:00:36 12/16/2010 12 16 2010 22 642 523568 4819572 168 40
10:00:23 1/28/2010 1 28 2010 10 640 522774 4819569 166 40
2:00:55 1/23/2013 1 23 2013 2 680 522618 4819569 166 40
10:00:26 3/11/2009 3 11 2009 10 633 526179 4819582 61 40
12:00:25 1/14/2011 1 14 2011 12 642 523439 4819572 168 40
14:00:48 4/11/2009 4 11 2009 14 643 525348 4819579 63 40
4:01:11 2/4/2011 2 4 2011 4 638 523733 4819573 169 40
14:00:53 12/20/2009 12 20 2009 14 644 523609 4819572 168 40
4:01:52 3/27/2008 3 27 2008 4 634 523476 4819572 168 40
14:00:53 3/11/2012 3 11 2012 14 666 523819 4819573 169 40
6:00:56 1/15/2010 1 15 2010 6 640 525884 4819581 62 40
6:00:54 3/9/2010 3 9 2010 6 639 525927 4819581 62 40
0:00:24 12/17/2010 12 17 2010 0 642 523590 4819573 168 40
0:00:27 3/1/2010 3 1 2010 0 643 524736 4819577 65 40
4:00:16 3/23/2008 3 23 2008 4 633 523533 4819573 168 40
0:00:53 2/17/2011 2 17 2011 0 646 523467 4819573 168 40
16:00:53 3/9/2014 3 9 2014 16 917 524157 4819575 121 39
2:01:11 3/31/2009 3 31 2009 2 645 525669 4819581 62 40
18:00:48 1/15/2013 1 15 2013 18 680 521998 4819568 170 40
4:00:35 12/5/2012 12 5 2012 4 675 524105 4819575 121 39
18:00:47 2/28/2010 2 28 2010 18 640 524807 4819578 64 40
16:00:47 3/2/2012 3 2 2012 16 663 525071 4819579 64 40
10:00:50 1/17/2014 1 17 2014 10 917 523272 4819573 168 40
8:00:53 1/2/2011 1 2 2011 8 639 522480 4819570 166 40
18:00:47 4/22/2011 4 22 2011 18 655 521831 4819568 170 40
4:00:48 1/30/2010 1 30 2010 4 640 522942 4819572 167 40
0:00:56 1/8/2011 1 8 2011 0 654 523129 4819572 167 40
16:00:45 12/28/2013 12 28 2013 16 909 522951 4819572 167 40
22:00:35 3/24/2014 3 24 2014 22 918 525072 4819579 64 40
18:00:54 12/19/2012 12 19 2012 18 670 522887 4819572 167 40
22:01:24 12/20/2012 12 20 2012 22 675 524707 4819578 65 40
12:00:41 4/4/2012 4 4 2012 12 665 522531 4819571 166 40
6:00:47 4/9/2012 4 9 2012 6 672 524527 4819578 65 40



22:00:55 3/2/2013 3 2 2013 22 666 522825 4819572 167 40
2:00:53 1/15/2010 1 15 2010 2 640 526311 4819585 61 40
2:00:55 4/9/2012 4 9 2012 2 678 524512 4819578 65 40
16:00:36 4/23/2010 4 23 2010 16 640 525992 4819584 62 40
18:00:55 2/16/2011 2 16 2011 18 646 523695 4819575 169 40
18:00:21 3/23/2012 3 23 2012 18 671 521678 4819569 170 40
6:01:17 10/29/2010 10 29 2010 6 646 523924 4819576 169 40
16:00:25 3/1/2013 3 1 2013 16 663 525209 4819581 63 40
12:00:32 1/15/2013 1 15 2013 12 677 521794 4819569 170 40
18:19:54 5/6/2013 5 6 2013 18 657 523481 4819575 168 40
6:00:43 1/30/2010 1 30 2010 6 640 522941 4819573 167 40
8:00:54 3/10/2010 3 10 2010 8 644 525931 4819584 62 40
16:00:23 4/3/2009 4 3 2009 16 645 523458 4819575 168 40
18:00:36 1/7/2010 1 7 2010 18 639 521696 4819569 170 40
4:00:55 12/26/2013 12 26 2013 4 909 522874 4819573 167 40
12:00:53 1/13/2011 1 13 2011 12 642 524223 4819578 121 39
12:00:56 1/28/2010 1 28 2010 12 640 522911 4819573 167 40
6:01:23 12/13/2013 12 13 2013 6 908 525617 4819583 62 40
20:00:46 4/15/2014 4 15 2014 20 907 525550 4819583 63 40
2:00:55 4/11/2010 4 11 2010 2 644 524843 4819580 64 40
10:01:11 4/8/2010 4 8 2010 10 640 526940 4819588 57 40
12:00:54 4/8/2009 4 8 2009 12 643 523969 4819577 169 40
0:00:42 3/31/2009 3 31 2009 0 645 525763 4819584 62 40
0:00:26 1/18/2010 1 18 2010 0 639 525882 4819584 62 40
18:00:48 12/10/2010 12 10 2010 18 650 522214 4819571 165 40
18:00:42 4/11/2009 4 11 2009 18 641 521675 4819569 170 40
18:00:37 3/12/2011 3 12 2011 18 650 522955 4819574 167 40
8:00:49 4/3/2011 4 3 2011 8 801 524556 4819579 65 40
4:00:47 4/18/2008 4 18 2008 4 634 521255 4819568 171 40
18:01:11 12/19/2013 12 19 2013 18 917 522888 4819574 167 40
18:00:48 2/26/2013 2 26 2013 18 665 522464 4819572 166 40
12:00:55 4/18/2011 4 18 2011 12 655 523569 4819576 168 40
2:00:36 4/30/2011 4 30 2011 2 669 523576 4819576 168 40
18:00:47 4/13/2011 4 13 2011 18 655 524817 4819581 64 40
18:00:44 3/22/2012 3 22 2012 18 671 521715 4819570 170 40
2:00:53 12/4/2010 12 4 2010 2 639 525634 4819584 62 40
8:00:54 1/30/2010 1 30 2010 8 640 522950 4819574 167 40
10:00:48 12/22/2009 12 22 2009 10 633 522831 4819574 167 40
2:00:54 2/4/2011 2 4 2011 2 655 524103 4819579 121 39
18:01:11 12/27/2012 12 27 2012 18 675 522213 4819572 165 40
12:00:18 12/22/2009 12 22 2009 12 633 522832 4819574 167 40
14:00:49 1/24/2014 1 24 2014 14 908 522626 4819574 166 40
22:00:30 1/7/2011 1 7 2011 22 654 523126 4819575 167 40
2:00:56 3/26/2012 3 26 2012 2 676 521719 4819571 170 40
16:00:49 1/20/2014 1 20 2014 16 917 523174 4819575 167 40
0:00:54 2/4/2011 2 4 2011 0 655 524101 4819579 121 39
14:00:54 4/15/2008 4 15 2008 14 631 524630 4819581 65 40
14:01:11 3/9/2014 3 9 2014 14 917 524161 4819579 121 39
12:00:41 3/16/2009 3 16 2009 12 643 523398 4819576 168 40
10:00:56 1/7/2011 1 7 2011 10 639 523768 4819578 169 40
6:00:42 4/2/2008 4 2 2008 6 637 523576 4819577 168 40
20:00:54 3/2/2013 3 2 2013 20 666 522828 4819575 167 40
8:00:54 3/26/2013 3 26 2013 8 679 525130 4819583 64 40
16:01:01 1/20/2014 1 20 2014 16 679 522947 4819575 167 40



16:00:25 3/2/2010 3 2 2010 16 640 522721 4819574 166 40
14:00:36 4/8/2012 4 8 2012 14 678 524129 4819579 121 39
2:00:54 2/17/2011 2 17 2011 2 646 523468 4819577 168 40
6:00:42 11/27/2010 11 27 2010 6 650 526518 4819588 59 40
22:00:43 11/29/2010 11 29 2010 22 641 521747 4819571 170 40
18:00:59 2/26/2014 2 26 2014 18 918 525531 4819585 63 40
10:00:47 1/23/2013 1 23 2013 10 679 523010 4819576 167 40
10:00:34 4/3/2012 4 3 2012 10 678 526902 4819590 57 40
14:00:42 1/5/2014 1 5 2014 14 908 523455 4819577 168 40
0:00:53 2/17/2011 2 17 2011 0 801 523426 4819577 168 40
2:01:01 3/24/2010 3 24 2010 2 640 521486 4819571 171 40
14:00:45 1/24/2014 1 24 2014 14 917 523260 4819577 168 40
2:00:54 2/17/2011 2 17 2011 2 801 523433 4819578 168 40
10:00:51 11/26/2010 11 26 2010 10 639 523326 4819577 168 40
12:00:42 2/14/2011 2 14 2011 12 654 522501 4819574 166 40
18:00:55 3/6/2010 3 6 2010 18 638 526192 4819588 61 40
4:00:36 2/3/2012 2 3 2012 4 663 523485 4819578 168 40
18:00:47 2/28/2010 2 28 2010 18 643 524741 4819582 65 40
0:00:27 3/24/2009 3 24 2009 0 637 525610 4819586 62 40
18:00:08 3/30/2009 3 30 2009 18 648 522266 4819574 165 40
10:00:53 12/24/2011 12 24 2011 10 650 525169 4819584 64 40
18:00:24 1/7/2010 1 7 2010 18 647 521715 4819572 170 40
12:00:47 3/31/2010 3 31 2010 12 746 525495 4819586 63 40
18:00:47 1/1/2011 1 1 2011 18 639 522452 4819575 166 40
0:00:53 12/4/2010 12 4 2010 0 639 525634 4819586 62 40
16:00:57 1/20/2014 1 20 2014 16 907 523312 4819578 168 40
18:00:11 4/8/2012 4 8 2012 18 675 523940 4819580 169 40
12:00:43 3/21/2008 3 21 2008 12 635 523414 4819578 168 40
12:00:47 4/7/2012 4 7 2012 12 679 525715 4819587 62 40
18:00:47 2/28/2010 2 28 2010 18 639 524747 4819583 65 40
16:00:24 3/22/2011 3 22 2011 16 668 524954 4819584 64 40
6:00:53 3/21/2010 3 21 2010 6 644 524529 4819583 65 40
14:00:08 12/22/2009 12 22 2009 14 633 522833 4819577 167 40
8:00:26 4/11/2009 4 11 2009 8 633 523888 4819581 169 40
10:00:47 3/10/2010 3 10 2010 10 640 526209 4819589 61 40
22:00:57 1/1/2011 1 1 2011 22 639 522454 4819576 166 40
8:00:47 4/11/2011 4 11 2011 8 663 523251 4819579 168 40
10:00:56 2/18/2013 2 18 2013 10 663 524920 4819585 64 40
22:00:54 2/28/2010 2 28 2010 22 646 524968 4819585 64 40
10:01:18 4/12/2012 4 12 2012 10 675 525651 4819588 62 40
18:00:41 4/7/2010 4 7 2010 18 655 525700 4819588 62 40
18:00:54 3/23/2009 3 23 2009 18 639 522386 4819576 165 40
18:00:49 2/7/2010 2 7 2010 18 640 522132 4819576 165 40
10:00:54 2/6/2013 2 6 2013 10 663 525072 4819586 64 40
8:00:53 3/4/2013 3 4 2013 8 666 523774 4819581 169 40
10:00:53 3/12/2009 3 12 2009 10 637 526227 4819590 61 40
22:00:53 2/16/2011 2 16 2011 22 646 523473 4819580 168 40
4:00:53 1/22/2014 1 22 2014 4 907 522209 4819576 165 40
16:00:47 12/22/2009 12 22 2009 16 633 522831 4819578 167 40
16:00:54 1/17/2013 1 17 2013 16 663 523267 4819580 168 40
14:00:26 12/18/2008 12 18 2008 14 633 523563 4819581 168 40
8:00:56 1/19/2011 1 19 2011 8 642 523702 4819581 169 40
12:00:36 4/25/2011 4 25 2011 12 669 524183 4819583 121 39
14:01:12 3/23/2009 3 23 2009 14 646 522883 4819579 167 40



2:00:54 1/17/2010 1 17 2010 2 640 526969 4819594 57 40
18:00:42 11/29/2010 11 29 2010 18 641 521745 4819575 170 40
6:05:26 11/25/2013 11 25 2013 6 657 522466 4819578 166 40
6:00:35 1/5/2012 1 5 2012 6 665 526131 4819591 61 40
18:00:53 3/27/2009 3 27 2009 18 644 522720 4819579 166 40
4:00:42 12/4/2010 12 4 2010 4 642 525648 4819589 62 40
16:00:58 12/22/2009 12 22 2009 16 638 522879 4819579 167 40
6:00:53 2/3/2012 2 3 2012 6 663 523478 4819581 168 40
12:00:53 4/4/2014 4 4 2014 12 907 523685 4819582 169 40
14:00:48 4/28/2013 4 28 2013 14 658 523586 4819582 168 40
8:00:55 3/5/2014 3 5 2014 8 918 523796 4819583 169 40
12:00:48 3/31/2010 3 31 2010 12 640 525423 4819589 63 40
8:00:47 1/11/2014 1 11 2014 8 916 524278 4819585 121 39
6:00:54 1/22/2014 1 22 2014 6 907 522209 4819578 165 40
8:00:54 2/11/2011 2 11 2011 8 801 523044 4819581 167 40
14:00:22 2/3/2011 2 3 2011 14 654 523083 4819581 167 40
0:00:35 3/3/2013 3 3 2013 0 666 522824 4819580 167 40
4:00:41 4/9/2012 4 9 2012 4 671 524574 4819586 65 40
6:00:35 1/19/2011 1 19 2011 6 642 523700 4819583 169 40
22:00:48 1/4/2010 1 4 2010 22 639 522394 4819579 165 40
12:00:47 1/23/2013 1 23 2013 12 677 521435 4819576 171 40
6:00:47 11/26/2010 11 26 2010 6 643 524039 4819584 121 39
12:00:50 1/10/2010 1 10 2010 12 639 522016 4819578 165 40
4:00:47 4/8/2012 4 8 2012 4 672 524812 4819587 64 40
18:00:53 3/18/2011 3 18 2011 18 664 522960 4819581 167 40
10:00:54 3/19/2008 3 19 2008 10 634 523927 4819584 169 40
14:00:45 4/8/2009 4 8 2009 14 648 523611 4819583 169 40
14:00:54 1/31/2014 1 31 2014 14 908 523115 4819582 167 40
6:00:54 3/4/2013 3 4 2013 6 666 523779 4819584 169 40
18:00:54 12/22/2010 12 22 2010 18 801 523536 4819583 168 40
8:00:53 2/5/2014 2 5 2014 8 907 523455 4819583 168 40
8:00:54 2/4/2011 2 4 2011 8 638 523749 4819584 169 40
16:00:42 4/3/2013 4 3 2013 16 658 524875 4819588 64 40
6:00:48 2/11/2011 2 11 2011 6 801 523046 4819582 167 40
14:00:47 3/8/2010 3 8 2010 14 639 525957 4819593 62 40
2:00:56 3/18/2010 3 18 2010 2 652 524822 4819588 64 40
6:00:54 2/4/2011 2 4 2011 6 638 523748 4819585 169 40
18:00:42 11/29/2010 11 29 2010 18 657 521750 4819578 170 40
14:00:53 1/20/2014 1 20 2014 14 917 523169 4819583 167 40
14:00:44 3/19/2009 3 19 2009 14 644 524152 4819586 121 39
10:00:54 2/18/2014 2 18 2014 10 908 523796 4819585 169 40
18:00:47 4/5/2009 4 5 2009 18 647 521816 4819578 170 40
6:00:53 1/16/2011 1 16 2011 6 639 523675 4819585 169 40
16:00:44 1/17/2014 1 17 2014 16 917 523293 4819583 168 40
10:01:45 1/9/2011 1 9 2011 10 801 523692 4819585 169 40
10:00:47 4/5/2014 4 5 2014 10 679 523831 4819585 169 40
14:00:13 3/9/2010 3 9 2010 14 638 526294 4819595 61 40
10:00:58 1/9/2011 1 9 2011 10 647 523665 4819585 169 40
18:00:41 4/1/2008 4 1 2008 18 633 521575 4819578 171 40
8:00:53 12/28/2013 12 28 2013 8 671 521572 4819578 171 40
16:00:54 4/19/2012 4 19 2012 16 677 523584 4819585 168 40
10:00:52 2/22/2014 2 22 2014 10 918 525010 4819590 64 40
16:00:55 3/29/2014 3 29 2014 16 918 525038 4819590 64 40
8:00:56 3/20/2009 3 20 2009 8 646 523298 4819584 168 40



12:00:53 2/16/2011 2 16 2011 12 639 525709 4819593 62 40
10:00:54 12/20/2012 12 20 2012 10 670 522576 4819582 166 40
18:00:56 4/19/2008 4 19 2008 18 634 523970 4819587 169 40
18:00:54 3/21/2009 3 21 2009 18 645 525484 4819592 63 40
8:00:47 4/8/2012 4 8 2012 8 671 524301 4819588 121 39
2:00:48 1/8/2011 1 8 2011 2 639 523317 4819584 168 40
18:00:14 4/2/2009 4 2 2009 18 645 523204 4819584 167 40
22:00:37 12/19/2012 12 19 2012 22 670 522873 4819583 167 40
18:00:41 3/2/2013 3 2 2013 18 666 523043 4819583 167 40
10:00:50 5/1/2008 5 1 2008 10 636 523651 4819586 169 40
4:00:41 2/11/2011 2 11 2011 4 801 523041 4819584 167 40
12:00:53 2/28/2010 2 28 2010 12 642 525595 4819593 63 40
6:00:29 12/20/2012 12 20 2012 6 670 522566 4819582 166 40
14:00:49 3/19/2009 3 19 2009 14 642 523460 4819585 168 40
12:00:41 3/21/2008 3 21 2008 12 632 523404 4819585 168 40
4:00:48 11/26/2010 11 26 2010 4 639 525913 4819594 62 40
14:00:43 1/17/2014 1 17 2014 14 917 523294 4819585 168 40
18:00:22 3/31/2012 3 31 2012 18 678 525643 4819594 62 40
14:00:41 3/22/2011 3 22 2011 14 667 523421 4819586 168 40
14:00:48 3/25/2011 3 25 2011 14 654 522286 4819582 165 40
6:00:55 2/5/2014 2 5 2014 6 907 523452 4819586 168 40
16:00:26 4/28/2013 4 28 2013 16 658 523647 4819587 169 40
14:00:54 3/15/2013 3 15 2013 14 663 523783 4819587 169 40
6:01:11 4/8/2012 4 8 2012 6 676 525317 4819593 63 40
10:00:14 4/3/2010 4 3 2010 10 644 525860 4819595 62 40
16:00:47 3/9/2014 3 9 2014 16 908 524167 4819589 121 39
4:00:56 1/8/2011 1 8 2011 4 639 523313 4819586 168 40
12:00:42 1/28/2014 1 28 2014 12 908 522992 4819585 167 40
10:00:56 1/21/2014 1 21 2014 10 679 522601 4819584 166 40
12:00:41 1/15/2014 1 15 2014 12 679 523472 4819587 168 40
4:01:08 1/16/2011 1 16 2011 4 639 523672 4819588 169 40
2:00:17 4/18/2008 4 18 2008 2 634 521250 4819580 171 40
18:00:41 1/24/2010 1 24 2010 18 642 525996 4819596 62 40
0:00:54 12/7/2010 12 7 2010 0 642 526107 4819597 61 40
8:00:55 3/19/2009 3 19 2009 8 639 523417 4819587 168 40
10:00:54 1/15/2014 1 15 2014 10 679 523473 4819587 168 40
16:00:54 4/10/2012 4 10 2012 16 673 523222 4819586 168 40
8:00:44 12/20/2009 12 20 2009 8 639 523273 4819587 168 40
12:00:53 3/8/2010 3 8 2010 12 639 526176 4819598 61 40
18:00:37 4/21/2013 4 21 2013 18 671 523557 4819588 168 40
14:01:48 3/23/2010 3 23 2010 14 641 521507 4819581 171 40
0:00:53 11/26/2010 11 26 2010 0 639 526192 4819598 61 40
8:00:48 4/3/2011 4 3 2011 8 665 524559 4819592 65 40
16:00:48 4/9/2013 4 9 2013 16 679 523753 4819589 169 40
8:00:55 3/11/2010 3 11 2010 8 638 525507 4819595 63 40
22:00:12 12/22/2010 12 22 2010 22 801 523533 4819588 168 40
16:00:48 1/31/2014 1 31 2014 16 916 523128 4819587 167 40
10:00:54 2/29/2012 2 29 2012 10 665 525865 4819597 62 40
12:01:17 3/12/2009 3 12 2009 12 645 526228 4819599 61 40
18:00:25 1/3/2010 1 3 2010 18 644 525818 4819597 62 40
0:01:11 4/4/2014 4 4 2014 0 914 521385 4819581 171 40
12:00:26 1/24/2014 1 24 2014 12 907 523484 4819589 168 40
4:00:55 1/15/2010 1 15 2010 4 644 525946 4819598 62 40
4:00:42 3/23/2008 3 23 2008 4 637 523654 4819589 169 40



18:00:29 11/29/2010 11 29 2010 18 653 521771 4819583 170 40
14:00:43 1/21/2009 1 21 2009 14 637 527128 4819603 57 40
18:00:43 4/10/2010 4 10 2010 18 650 521324 4819582 171 40
18:00:47 4/4/2009 4 4 2009 18 644 522189 4819585 165 40
12:00:44 3/24/2008 3 24 2008 12 631 523437 4819589 168 40
8:00:55 1/20/2011 1 20 2011 8 642 523853 4819590 169 40
10:00:48 4/2/2012 4 2 2012 10 681 524221 4819592 121 39
12:00:42 2/17/2012 2 17 2012 12 665 525415 4819596 63 40
12:00:47 12/22/2009 12 22 2009 12 639 522918 4819587 167 40
12:00:43 2/4/2014 2 4 2014 12 908 523617 4819590 169 40
18:00:49 1/21/2014 1 21 2014 18 909 522331 4819585 165 40
16:00:47 3/8/2013 3 8 2013 16 679 522391 4819586 165 40
2:00:54 11/26/2010 11 26 2010 2 639 525970 4819598 62 40
16:00:48 3/1/2010 3 1 2010 16 633 523578 4819590 168 40
14:00:17 1/28/2010 1 28 2010 14 633 523485 4819590 168 40
8:00:48 3/19/2009 3 19 2009 8 638 522906 4819588 167 40
14:01:24 4/10/2009 4 10 2009 14 633 524108 4819592 121 39
2:00:47 1/15/2010 1 15 2010 2 644 526432 4819601 59 40
22:00:42 2/7/2010 2 7 2010 22 640 522139 4819586 165 40
10:00:54 5/4/2009 5 4 2009 10 645 525700 4819598 62 40
18:01:24 4/8/2012 4 8 2012 18 675 524791 4819595 65 40
10:00:45 3/10/2010 3 10 2010 10 642 526187 4819600 61 40
10:00:53 3/15/2010 3 15 2010 10 642 526360 4819601 61 40
14:00:36 1/23/2012 1 23 2012 14 666 524625 4819595 65 40
4:00:53 4/2/2008 4 2 2008 4 637 523576 4819591 168 40
8:00:54 2/26/2014 2 26 2014 8 908 525562 4819598 63 40
8:00:42 1/22/2014 1 22 2014 8 907 522228 4819586 165 40
10:00:27 4/2/2012 4 2 2012 10 680 524255 4819593 121 39
8:00:53 4/17/2009 4 17 2009 8 640 525991 4819600 62 40
4:00:44 11/26/2010 11 26 2010 4 643 524033 4819593 121 39
10:01:17 1/17/2010 1 17 2010 10 640 526213 4819601 61 40
14:00:54 4/19/2012 4 19 2012 14 677 523592 4819591 168 40
12:00:44 3/22/2011 3 22 2011 12 667 523420 4819591 168 40
6:00:48 3/27/2008 3 27 2008 6 634 523347 4819591 168 40
20:00:55 12/27/2013 12 27 2013 20 907 523310 4819591 168 40
10:00:53 4/3/2012 4 3 2012 10 666 526843 4819604 57 40
18:00:54 3/28/2012 3 28 2012 18 680 523730 4819592 169 40
16:00:50 4/2/2008 4 2 2008 16 632 522068 4819587 165 40
12:00:35 3/16/2009 3 16 2009 12 640 523318 4819591 168 40
16:00:42 4/24/2009 4 24 2009 16 644 525432 4819599 63 40
18:00:55 12/23/2011 12 23 2011 18 650 525761 4819600 62 40
6:00:49 4/9/2012 4 9 2012 6 671 524564 4819595 65 40
14:01:57 4/28/2009 4 28 2009 14 640 525032 4819597 64 40
12:00:42 1/17/2014 1 17 2014 12 917 523287 4819591 168 40
6:00:18 12/15/2012 12 15 2012 6 666 526507 4819603 59 40
16:00:27 4/27/2014 4 27 2014 16 909 523519 4819592 168 40
12:00:35 3/24/2010 3 24 2010 12 646 522381 4819588 165 40
14:00:53 3/23/2010 3 23 2010 14 640 521757 4819586 170 40
18:00:47 3/19/2014 3 19 2014 18 918 523950 4819594 169 40
16:00:33 3/1/2013 3 1 2013 16 666 525130 4819598 64 40
22:00:41 3/30/2009 3 30 2009 22 645 525815 4819601 62 40
18:01:23 3/7/2010 3 7 2010 18 644 525814 4819601 62 40
8:01:11 3/11/2010 3 11 2010 8 644 526026 4819602 61 40
16:00:47 2/12/2013 2 12 2013 16 679 523372 4819592 168 40



6:00:54 2/14/2013 2 14 2013 6 679 524112 4819595 121 39
8:00:51 11/24/2013 11 24 2013 8 909 523399 4819593 168 40
16:00:41 3/23/2009 3 23 2009 16 644 523640 4819594 169 40
8:00:21 3/16/2009 3 16 2009 8 633 523861 4819595 169 40
18:00:28 3/12/2009 3 12 2009 18 640 522103 4819589 165 40
18:01:17 2/20/2014 2 20 2014 18 917 522114 4819589 165 40
18:00:41 1/20/2014 1 20 2014 18 917 522959 4819591 167 40
14:00:56 1/20/2014 1 20 2014 14 908 524017 4819595 121 39
20:00:48 2/18/2014 2 18 2014 20 918 523457 4819593 168 40
16:00:54 3/21/2010 3 21 2010 16 651 523079 4819592        167     40
14:00:54        1/28/2014       1       28      2014    14      908     522926  4819592 167     40
14:00:54        3/31/2011       3       31      2011    14      668     523747  4819595 169     40
4:00:53 1/18/2010       1       18      2010    4       639     526011  4819603 62      40
6:00:33 12/4/2010       12      4       2010    6       642     525694  4819602 62      40
12:01:17        3/10/2010       3       10      2010    12      642     526179  4819604 61      40
6:00:53 3/5/2014        3       5       2014    6       917     523567  4819594 168     40
18:00:56        1/4/2010        1       4       2010    18      639     522391  4819590 165     40
8:00:44 12/24/2008      12      24      2008    8       633     525884  4819603 62      40
10:00:53        1/15/2013       1       15      2013    10      677     521779  4819588 170     40
8:00:41 3/11/2010       3       11      2010    8       639     526219  4819604 61      40
8:00:54 2/14/2013       2       14      2013    8       679     524126  4819597 121     39
0:00:55 12/19/2012      12      19      2012    0       670     523572  4819595 168     40
12:00:42        1/14/2011       1       14      2011    12      647     523670  4819595 169     40
8:00:27 3/5/2014        3       5       2014    8       917     523597  4819595 168     40
12:00:55        1/18/2013       1       18      2013    12      663     523482  4819595 168     40
18:00:48        4/1/2008        4       1       2008    18      632     521611  4819588 170     40
10:00:44        4/11/2009       4       11      2009    10      633     524019  4819597 121     39
14:00:47        12/18/2010      12      18      2010    14      642     523507  4819595 168     40
0:01:09 1/15/2010       1       15      2010    0       640     526813  4819607 59      40
18:00:54        12/29/2012      12      29      2012    18      671     522248  4819591 165     40
16:00:25        3/21/2010       3       21      2010    16      801     523084  4819594 167     40
12:00:54        2/14/2011       2       14      2011    12      641     521951  4819590 170     40
22:00:18        3/18/2011       3       18      2011    22      664     522942  4819593 167     40
8:00:53 4/3/2011        4       3       2011    8       669     524556  4819599 65      40
18:00:48        1/1/2011        1       1       2011    18      639     522501  4819592 166     40
4:00:42 3/13/2009       3       13      2009    4       645     526701  4819607 59      40
10:00:55        3/2/2011        3       2       2011    10      650     524342  4819598 121     39
16:00:40        3/31/2011       3       31      2011    16      668     523750  4819596 169     40
18:00:09        1/28/2010       1       28      2010    18      633     523355  4819595 168     40
2:01:37 10/28/2010      10      28      2010    2       646     523548  4819596 168     40
18:00:53        1/20/2010       1       20      2010    18      640     525235  4819602 63      40
22:00:48        1/3/2010        1       3       2010    22      644     525826  4819605 62      40
8:00:47 2/13/2013       2       13      2013    8       663     523680  4819597 169     40
16:00:53        1/15/2014       1       15      2014    16      916     523621  4819597 169     40
12:00:49        1/23/2012       1       23      2012    12      666     524630  4819600 65      40
12:00:30        1/23/2012       1       23      2012    12      663     523474  4819596 168     40
10:00:50        4/19/2008       4       19      2008    10      631     523971  4819598 169     40
6:00:54 12/26/2013      12      26      2013    6       911     523485  4819596 168     40
18:00:24        3/18/2012       3       18      2012    18      658     524136  4819599 121     39
16:00:48        4/1/2009        4       1       2009    16      646     522457  4819593 166     40
16:00:54        3/28/2010       3       28      2010    16      651     526426  4819608 59      40
10:01:11        1/2/2011        1       2       2011    10      638     523189  4819596 167     40
6:00:50 3/23/2008       3       23      2008    6       635     523487  4819597 168     40
18:00:53        1/19/2013       1       19      2013    18      663     523117  4819595 167     40



16:00:54        1/28/2014       1       28      2014    16      916     523772  4819598 169     40
14:00:50        3/6/2013        3       6       2013    14      663     523511  4819597 168     40
18:00:49        4/29/2011       4       29      2011    18      664     525415  4819604 63      40
18:00:25        3/9/2010        3       9       2010    18      647     525777  4819606 62      40
18:00:47        3/31/2012       3       31      2012    18      677     522350  4819593 165     40
8:00:48 2/26/2011       2       26      2011    8       642     525033  4819603 64      40
10:00:53        2/24/2014       2       24      2014    10      908     524852  4819602 64      40
16:00:48        1/28/2010       1       28      2010    16      633     523490  4819597 168     40
4:00:53 3/21/2009       3       21      2009    4       646     521659  4819591 170     40
18:01:14        3/19/2010       3       19      2010    18      746     524030  4819599 121     39
6:00:54 1/18/2010       1       18      2010    6       639     526008  4819607 62      40
6:00:53 2/5/2014        2       5       2014    6       916     523532  4819598 168     40
10:00:56        11/26/2009      11      26      2009    10      642     522027  4819593 165     40
8:00:53 3/22/2009       3       22      2009    8       635     523732  4819599 169     40
12:00:44        4/29/2008       4       29      2008    12      636     522725  4819595 166     40
10:00:48        3/2/2011        3       2       2011    10      639     525058  4819604 64      40
20:00:48        1/23/2012       1       23      2012    20      663     523316  4819597 168     40
2:00:52 12/20/2013      12      20      2013    2       907     523461  4819598 168     40
16:00:52        1/4/2010        1       4       2010    16      638     523455  4819598 168     40
10:00:54        1/18/2013       1       18      2013    10      663     523498  4819598 168     40
16:00:48        3/2/2013        3       2       2013    16      666     523272  4819597 168     40
16:00:47        1/18/2013       1       18      2013    16      663     522939  4819596 167     40
10:00:53        3/31/2010       3       31      2010    10      746     525765  4819607 62      40
22:00:48        12/27/2013      12      27      2013    22      671     521414  4819591 171     40
18:00:52        3/18/2011       3       18      2011    18      666     523152  4819597 167     40
0:00:54 11/30/2012      11      30      2012    0       671     522047  4819594 165     40
14:00:47        3/21/2011       3       21      2011    14      664     524764  4819603 65      40
8:00:41 3/7/2014        3       7       2014    8       908     523466  4819599 168     40
18:00:14        4/15/2011       4       15      2011    18      658     523801  4819600 169     40
8:00:13 1/16/2011       1       16      2011    8       639     523669  4819600 169     40
8:00:46 1/19/2011       1       19      2011    8       638     524165  4819601 121     39
22:00:40        12/23/2011      12      23      2011    22      650     525759  4819607 62      40
4:00:38 4/8/2012        4       8       2012    4       679     524854  4819604 64      40
6:00:54 3/21/2009       3       21      2009    6       646     521657  4819593 170     40
16:00:54        3/12/2010       3       12      2010    16      801     525978  4819608 62      40
14:00:45        4/28/2009       4       28      2009    14      644     525352  4819606 63      40
18:00:47        4/15/2013       4       15      2013    18      679     521659  4819594 170     40
0:00:48 3/19/2010       3       19      2010    0       652     525006  4819605 64      40
2:00:32 12/19/2012      12      19      2012    2       670     523499  4819600 168     40
16:01:11        1/24/2014       1       24      2014    16      917     523225  4819599 168     40
8:00:42 3/20/2014       3       20      2014    8       908     524008  4819602 169     40
6:00:15 1/24/2009       1       24      2009    6       632     521567  4819593 171     40
12:01:12        4/21/2013       4       21      2013    12      671     523561  4819600 168     40
14:00:54        1/1/2011        1       1       2011    14      638     523107  4819599 167     40
8:00:49 1/24/2009       1       24      2009    8       632     521564  4819594 171     40
18:00:29        12/27/2013      12      27      2013    18      907     523245  4819599 168     40
2:00:42 3/27/2013       3       27      2013    2       658     521334  4819593 171     40
4:00:38 12/26/2013      12      26      2013    4       911     523483  4819600 168     40
2:00:44 2/26/2014       2       26      2014    2       913     527168  4819614 57      40
6:00:56 1/15/2010       1       15      2010    6       644     525914  4819609 62      40
16:01:02        4/19/2011       4       19      2011    16      667     522237  4819596 165     40
10:00:57        3/3/2014        3       3       2014    10      907     524859  4819605 64      40
8:00:49 4/6/2012        4       6       2012    8       676     525920  4819609 62      40
14:00:22        3/21/2011       3       21      2011    14      650     524211  4819603 121     39



4:00:47 12/13/2013      12      13      2013    4       671     526436  4819611 59      40
16:00:42        4/14/2011       4       14      2011    16      664     525938  4819610 62      40
2:00:55 3/26/2012       3       26      2012    2       678     522259  4819596 165     40
10:00:42        4/30/2013       4       30      2013    10      658     524888  4819606 64      40
14:00:47        4/12/2013       4       12      2013    14      679     521759  4819595 170     40
14:00:37        12/27/2009      12      27      2009    14      644     523847  4819602 169     40
14:00:21        1/7/2011        1       7       2011    14      654     523025  4819599 167     40
10:00:48        3/21/2008       3       21      2008    10      631     523469  4819601 168     40
12:00:44        4/4/2008        4       4       2008    12      637     521952  4819596 170     40
8:00:48 2/12/2011       2       12      2011    8       642     524171  4819604 121     39
12:00:17        3/17/2009       3       17      2009    12      637     523652  4819602 169     40
18:00:46        1/7/2014        1       7       2014    18      909     524732  4819606 65      40
22:00:15        4/11/2011       4       11      2011    22      668     521776  4819596 170     40
12:00:54        12/27/2009      12      27      2009    12      644     523846  4819603 169     40
14:00:15        1/7/2014        1       7       2014    14      909     524297  4819605 121     39
6:00:53 1/17/2014       1       17      2014    6       679     522812  4819600 167     40
10:00:57        1/27/2012       1       27      2012    10      666     525049  4819608 64      40
10:00:14        3/19/2008       3       19      2008    10      637     523956  4819604 169     40
10:00:42        3/10/2010       3       10      2010    10      639     526429  4819613 59      40
18:00:41        4/6/2009        4       6       2009    18      643     521780  4819597 170     40
6:00:56 4/8/2012        4       8       2012    6       672     524766  4819607 65      40
2:00:44 4/10/2011       4       10      2011    2       658     521355  4819596 171     40
10:01:39        12/7/2010       12      7       2010    10      641     522995  4819601 167     40
14:00:54        2/14/2011       2       14      2011    14      641     521966  4819598 170     40
16:00:53        3/23/2009       3       23      2009    16      645     523801  4819604 169     40
12:00:53        1/23/2013       1       23      2013    12      680     522865  4819601 167     40
16:00:50        4/4/2011        4       4       2011    16      665     525142  4819610 64      40
18:00:23        4/3/2008        4       3       2008    18      637     522293  4819599 165     40
18:00:52        3/25/2013       3       25      2013    18      677     521341  4819596 171     40
2:00:42 5/1/2010        5       1       2010    2       639     526001  4819613 62      40
2:00:33 12/12/2013      12      12      2013    2       908     523500  4819604 168     40
16:00:54        3/27/2014       3       27      2014    16      916     526518  4819615 59      40
22:00:54        12/22/2013      12      22      2013    22      913     527082  4819618 57      40
4:00:48 12/1/2010       12      1       2010    4       647     525584  4819612 63      40
18:00:55        1/3/2014        1       3       2014    18      916     522296  4819600 165     40
4:01:24 12/19/2012      12      19      2012    4       670     523497  4819605 168     40
18:01:12        12/27/2012      12      27      2012    18      679     521788  4819599 170     40
12:00:42        1/25/2010       1       25      2010    12      644     526022  4819614 61      40
8:00:40 3/5/2014        3       5       2014    8       908     523758  4819606 169     40
18:00:57        3/23/2013       3       23      2013    18      663     525350  4819612 63      40
10:01:34        4/25/2013       4       25      2013    10      677     521902  4819599 170     40
16:00:48        3/4/2014        3       4       2014    16      907     523502  4819605 168     40
6:00:33 12/21/2012      12      21      2012    6       671     522062  4819600 165     40
14:00:29        4/7/2012        4       7       2012    14      678     526080  4819615 61      40
10:00:55        1/19/2011       1       19      2011    10      639     524176  4819608 121     39
18:01:11        12/20/2012      12      20      2012    18      675     524707  4819610 65      40
4:00:54 11/25/2010      11      25      2010    4       642     526382  4819616 61      40
16:02:37        3/31/2011       3       31      2011    16      650     523529  4819606 168     40
16:00:41        4/3/2013        4       3       2013    16      679     524028  4819607 121     39
12:00:55        12/7/2010       12      7       2010    12      641     522996  4819604 167     40
14:00:47        1/2/2014        1       2       2014    14      911     523867  4819607 169     40
2:00:54 1/15/2010       1       15      2010    2       643     526369  4819617 61      40
16:00:53        2/3/2011        2       3       2011    16      639     523282  4819605 168     40
12:00:53        2/16/2011       2       16      2011    12      642     525819  4819614 62      40



16:00:41        2/27/2013       2       27      2013    16      658     522372  4819602 165     40
18:00:27        1/22/2009       1       22      2009    18      633     521328  4819599 171     40
12:00:36        3/22/2011       3       22      2011    12      662     523512  4819606 168     40
12:00:23        4/5/2011        4       5       2011    12      659     524863  4819611 64      40
16:00:53        4/15/2013       4       15      2013    16      679     521687  4819600 170     40
16:00:24        4/3/2011        4       3       2011    16      658     526000  4819616 62      40
16:00:53        3/23/2010       3       23      2010    16      643     521716  4819600 170     40
16:00:52        12/7/2010       12      7       2010    16      641     522999  4819605 167     40
14:00:55        4/13/2010       4       13      2010    14      643     523527  4819607 168     40
14:00:53        3/21/2011       3       21      2011    14      662     524636  4819611 65      40
20:00:28        3/15/2014       3       15      2014    20      918     524778  4819611 65      40
16:00:48        3/20/2011       3       20      2011    16      661     521980  4819602 170     40
10:00:48        3/31/2010       3       31      2010    10      640     525741  4819615 62      40
4:01:06 11/27/2010      11      27      2010    4       642     526500  4819618 59      40
18:00:53        12/22/2009      12      22      2009    18      633     522458  4819603 166     40
10:00:56        3/15/2010       3       15      2010    10      746     526460  4819618 59      40
0:00:55 1/8/2011        1       8       2011    0       639     523186  4819606 167     40
14:00:34        1/22/2012       1       22      2012    14      666     523542  4819608 168     40
10:00:48        1/28/2014       1       28      2014    10      908     522986  4819606 167     40
8:00:06 4/7/2009        4       7       2009    8       635     522956  4819606 167     40
6:00:56 3/5/2014        3       5       2014    6       908     523755  4819609 169     40
16:00:13        3/21/2011       3       21      2011    16      665     523544  4819608 168     40
18:00:21        4/9/2012        4       9       2012    18      675     523987  4819609 169     40
12:00:54        3/10/2010       3       10      2010    12      644     526201  4819618 61      40
4:00:09 1/28/2009       1       28      2009    4       633     524082  4819610 121     39
14:00:35        1/19/2014       1       19      2014    14      907     523239  4819607 168     40
8:01:07 4/6/2014        4       6       2014    8       917     525030  4819614 64      40
0:00:32 12/8/2010       12      8       2010    0       642     526469  4819619 59      40
18:00:46        4/2/2009        4       2       2009    18      635     523102  4819607 167     40
16:00:56        1/16/2009       1       16      2009    16      633     522893  4819606 167     40
12:00:26        4/15/2008       4       15      2008    12      631     524652  4819613 65      40
16:00:54        3/9/2014        3       9       2014    16      918     524188  4819611 121     39
16:00:53        1/19/2014       1       19      2014    16      907     523238  4819608 168     40
22:00:15        3/26/2013       3       26      2013    22      658     521750  4819603 170     40
8:00:35 4/1/2013        4       1       2013    8       677     524848  4819613 64      40
10:01:11        2/25/2011       2       25      2011    10      646     525686  4819617 62      40
2:00:53 11/25/2010      11      25      2010    2       642     526382  4819619 61      40
16:00:49        4/8/2009        4       8       2009    16      638     523748  4819610 169     40
0:01:11 3/27/2013       3       27      2013    0       658     521748  4819603 170     40
18:01:11        2/16/2011       2       16      2011    18      642     523749  4819610 169     40
8:00:55 12/21/2012      12      21      2012    8       671     522065  4819604 165     40
16:00:53        12/23/2009      12      23      2009    16      647     522368  4819605 165     40
14:00:20        1/10/2010       1       10      2010    14      639     522038  4819604 165     40
10:00:54        1/15/2010       1       15      2010    10      640     525669  4819617 62      40
2:00:14 12/24/2011      12      24      2011    2       650     525910  4819619 62      40
18:00:49        4/2/2014        4       2       2014    18      916     524746  4819614 65      40
22:00:05        12/27/2012      12      27      2012    22      679     521803  4819604 170     40
14:00:53        12/7/2010       12      7       2010    14      641     522995  4819608 167     40
14:00:26        12/21/2012      12      21      2012    14      679     523261  4819609 168     40
16:00:54        12/27/2009      12      27      2009    16      644     523833  4819611 169     40
10:00:48        2/25/2011       2       25      2011    10      642     525503  4819618 63      40
18:00:53        4/13/2010       4       13      2010    18      640     525096  4819616 64      40
14:00:40        1/15/2013       1       15      2013    14      665     522152  4819606 165     40
16:00:50        3/23/2011       3       23      2011    16      668     523577  4819611 168     40



8:00:54 3/23/2014       3       23      2014    8       908     522493  4819607 166     40
18:00:42        1/23/2009       1       23      2009    18      632     521560  4819604 171     40
2:00:52 1/4/2014        1       4       2014    2       671     521911  4819605 170     40
16:01:23        4/27/2010       4       27      2010    16      646     523388  4819610 168     40
6:00:54 1/4/2014        1       4       2014    6       671     521914  4819605 170     40
14:00:56        1/15/2013       1       15      2013    14      679     521632  4819605 170     40
16:00:54        3/7/2012        3       7       2012    16      666     523517  4819611 168     40
4:00:20 4/23/2011       4       23      2011    4       665     521531  4819604 171     40
8:00:54 2/5/2014        2       5       2014    8       916     523530  4819611 168     40
2:00:21 1/24/2009       1       24      2009    2       632     521562  4819605 171     40
8:00:47 3/19/2009       3       19      2009    8       643     523265  4819610 168     40
22:00:54        1/6/2014        1       6       2014    22      911     525324  4819618 63      40
16:00:49        12/12/2010      12      12      2010    16      801     521455  4819604 171     40
22:00:54        3/9/2013        3       9       2013    22      663     522032  4819606 165     40
12:00:54        1/15/2013       1       15      2013    12      665     522148  4819607 165     40
6:00:27 3/10/2013       3       10      2013    6       663     522038  4819606 165     40
16:00:47        3/19/2009       3       19      2009    16      634     523590  4819612 168     40
8:00:53 4/8/2012        4       8       2012    8       677     524502  4819615 65      40
14:00:23        3/30/2012       3       30      2012    14      670     524890  4819616 64      40
14:00:48        3/9/2010        3       9       2010    14      639     526360  4819622 61      40
14:00:44        1/18/2010       1       18      2010    14      644     525700  4819620 62      40
16:00:47        3/23/2012       3       23      2012    16      680     523238  4819611 168     40
4:00:56 12/13/2012      12      13      2012    4       665     525144  4819618 64      40
2:00:41 1/18/2010       1       18      2010    2       639     525968  4819621 62      40
8:00:53 1/17/2014       1       17      2014    8       679     522817  4819610 167     40
14:00:41        3/9/2014        3       9       2014    14      918     524163  4819615 121     39
22:00:47        1/7/2011        1       7       2011    22      639     523185  4819611 167     40
12:01:14        4/27/2014       4       27      2014    12      917     523686  4819613 169     40
8:00:49 1/4/2014        1       4       2014    8       671     521920  4819607 170     40
8:00:41 1/28/2009       1       28      2009    8       633     524119  4819615 121     39
4:00:33 2/20/2014       2       20      2014    4       907     524156  4819615 121     39
22:00:47        2/26/2013       2       26      2013    22      665     522452  4819609 166     40
6:00:42 1/28/2009       1       28      2009    6       633     524111  4819615 121     39
8:00:53 4/20/2009       4       20      2009    8       644     523704  4819614 169     40
18:00:42        4/4/2014        4       4       2014    18      909     525224  4819619 63      40
10:00:23        1/17/2009       1       17      2009    10      635     523228  4819612 168     40
2:00:44 3/10/2013       3       10      2013    2       663     522039  4819608 165     40
14:00:55        3/22/2011       3       22      2011    14      662     523511  4819613 168     40
12:00:47        4/8/2012        4       8       2012    12      658     523822  4819614 169     40
12:00:54        1/17/2011       1       17      2011    12      642     524303  4819616 121     39
2:00:54 5/2/2010        5       2       2010    2       639     525358  4819620 63      40
20:00:54        12/27/2013      12      27      2013    20      671     521412  4819606 171     40
16:00:44        4/8/2012        4       8       2012    16      676     524145  4819616 121     39
10:00:11        4/29/2009       4       29      2009    10      645     526002  4819623 62      40
4:00:49 1/24/2009       1       24      2009    4       632     521563  4819607 171     40
12:00:48        4/28/2011       4       28      2011    12      655     522930  4819612 167     40
8:00:27 3/11/2010       3       11      2010    8       647     525943  4819623 62      40
4:00:54 4/10/2012       4       10      2012    4       678     525012  4819619 64      40
18:00:53        4/5/2009        4       5       2009    18      644     524953  4819619 64      40
18:01:04        3/13/2011       3       13      2011    18      647     521672  4819608 170     40
6:00:55 4/10/2012       4       10      2012    6       678     525010  4819619 64      40
14:00:55        3/26/2011       3       26      2011    14      668     525387  4819621 63      40
8:00:56 4/27/2011       4       27      2011    8       667     524563  4819618 65      40
12:01:11        1/22/2012       1       22      2012    12      666     523540  4819614 168     40



20:00:53        4/28/2014       4       28      2014    20      917     523699  4819615 169     40
8:00:50 1/18/2010       1       18      2010    8       639     526118  4819624 61      40
16:00:49        1/14/2014       1       14      2014    16      908     522046  4819609 165     40
0:00:55 1/24/2009       1       24      2009    0       632     521558  4819608 171     40
12:00:40        3/19/2009       3       19      2009    12      640     523231  4819614 168     40
10:00:20        1/15/2013       1       15      2013    10      665     522146  4819610 165     40
4:00:51 1/4/2014        1       4       2014    4       671     521920  4819609 170     40
10:01:19        12/13/2012      12      13      2012    10      677     522805  4819612 167     40
14:00:53 12/26/2013 12 26 2013 14 908 523105 4819613 167 40
18:00:49 4/13/2012 4 13 2012 18 671 523628 4819615 169 40
10:00:44 5/8/2009 5 8 2009 10 646 522616 4819612 166 40
6:00:55 11/27/2010 11 27 2010 6 642 526528 4819626 59 40
10:00:47 4/2/2012 4 2 2012 10 678 526361 4819625 61 40
14:00:53 4/29/2011 4 29 2011 14 667 525116 4819621 64 40
12:00:36 1/20/2014 1 20 2014 12 907 523181 4819614 167 40
12:00:53 1/20/2014 1 20 2014 12 679 523097 4819614 167 40
12:00:35 4/5/2011 4 5 2011 12 658 525385 4819622 63 40
8:01:03 4/10/2010 4 10 2010 8 640 523880 4819616 169 40
16:00:43 4/3/2008 4 3 2008 16 632 522646 4819612 166 40
4:00:37 2/27/2013 2 27 2013 4 665 522447 4819612 166 40
10:00:27 3/2/2011 3 2 2011 10 638 524984 4819621 64 40
8:00:44 4/4/2011 4 4 2011 8 661 524376 4819618 121 39
8:00:41 3/9/2010 3 9 2010 8 643 525836 4819624 62 40
18:00:45 12/22/2009 12 22 2009 18 640 524210 4819618 121 39
12:00:50 3/5/2010 3 5 2010 12 638 525820 4819624 62 40
18:00:51 4/30/2010 4 30 2010 18 640 521706 4819610 170 40
2:00:55 2/4/2011 2 4 2011 2 639 524052 4819618 121 39
10:00:42 4/9/2010 4 9 2010 10 644 526548 4819627 59 40
18:00:54 3/28/2012 3 28 2012 18 666 523829 4819617 169 40
14:00:53 3/22/2012 3 22 2012 14 671 522357 4819612 165 40
18:00:42 4/13/2011 4 13 2011 18 665 524890 4819621 64 40
14:00:25 3/15/2010 3 15 2010 14 650 526340 4819626 61 40
14:00:26 12/27/2012 12 27 2012 14 671 522021 4819611 165 40
2:01:00 2/20/2014 2 20 2014 2 907 524153 4819619 121 39
12:00:44 1/19/2011 1 19 2011 12 642 524167 4819619 121 39
16:00:24 4/9/2014 4 9 2014 16 909 525948 4819625 62 40
4:00:43 12/12/2013 12 12 2013 4 911 523535 4819617 168 40
2:00:54 12/8/2010 12 8 2010 2 639 526376 4819627 61 40
14:00:42 4/8/2009 4 8 2009 14 638 523722 4819617 169 40
4:00:49 3/10/2013 3 10 2013 4 663 522035 4819612 165 40
14:00:20 1/17/2009 1 17 2009 14 635 523230 4819616 168 40
22:00:43 1/23/2009 1 23 2009 22 632 521560 4819610 171 40
16:00:54 3/23/2010 3 23 2010 16 638 521781 4819611 170 40
22:00:24 1/14/2014 1 14 2014 22 679 522171 4819612 165 40
18:00:53 4/17/2009 4 17 2009 18 644 524235 4819619 121 39
10:01:15 1/23/2013 1 23 2013 10 680 522839 4819615 167 40
2:00:42 3/14/2014 3 14 2014 2 908 525136 4819623 64 40
10:00:48 12/18/2010 12 18 2010 10 642 523598 4819618 168 40
14:00:47 1/18/2013 1 18 2013 14 663 523016 4819616 167 40
14:00:54 12/27/2010 12 27 2010 14 801 522335 4819614 165 40
12:00:53 1/2/2011 1 2 2011 12 639 523084 4819616 167 40
18:00:53 12/29/2012 12 29 2012 18 663 522361 4819614 165 40
14:00:35 1/16/2009 1 16 2009 14 633 522907 4819616 167 40
0:00:54 12/17/2012 12 17 2012 0 675 525090 4819624 64 40



8:00:32 12/7/2010 12 7 2010 8 639 525880 4819627 62 40
14:00:54 1/3/2014 1 3 2014 14 916 522261 4819614 165 40
18:00:44 5/7/2010 5 7 2010 18 652 526002 4819627 62 40
2:01:24 5/12/2011 5 12 2011 2 666 525018 4819623 64 40
8:00:42 3/20/2009 3 20 2009 8 640 523077 4819617 167 40
12:00:10 3/26/2010 3 26 2010 12 650 523917 4819620 169 40
14:00:53 2/22/2014 2 22 2014 14 908 523183 4819617 167 40
18:00:26 12/31/2012 12 31 2012 18 680 521657 4819612 170 40
4:00:47 3/23/2008 3 23 2008 4 635 523507 4819618 168 40
4:00:55 2/27/2013 2 27 2013 4 671 522175 4819614 165 40
16:00:10 3/22/2011 3 22 2011 16 666 523444 4819618 168 40
12:00:56 12/27/2012 12 27 2012 12 671 522020 4819614 165 40
12:00:47 1/3/2013 1 3 2013 12 680 522052 4819614 165 40
0:00:54 2/27/2013 2 27 2013 0 665 522512 4819615 166 40
4:00:21 4/8/2012 4 8 2012 4 673 525723 4819627 62 40
12:00:25 3/3/2014 3 3 2014 12 918 524559 4819623 65 40
18:00:48 3/4/2013 3 4 2013 18 666 523423 4819619 168 40
0:00:54 11/25/2010 11 25 2010 0 642 525623 4819627 62 40
16:00:48 1/2/2014 1 2 2014 16 909 523853 4819620 169 40
4:00:25 3/27/2013 3 27 2013 4 658 521335 4819612 171 40
16:00:54 3/23/2009 3 23 2009 16 637 523136 4819618 167 40
14:00:54 1/3/2013 1 3 2013 14 680 522048 4819614 165 40
10:00:47 2/28/2010 2 28 2010 10 640 525577 4819627 63 40
18:00:46 4/1/2009 4 1 2009 18 644 522679 4819617 166 40
14:01:05 12/12/2010 12 12 2010 14 801 521470 4819613 171 40
18:00:53 3/21/2009 3 21 2009 18 638 522522 4819616 166 40
22:00:53 1/14/2014 1 14 2014 22 908 522149 4819615 165 40
14:00:42 4/3/2013 4 3 2013 14 679 524037 4819622 121 39
2:01:19 2/27/2013 2 27 2013 2 671 522175 4819615 165 40
14:00:24 1/10/2010 1 10 2010 14 641 521950 4819615 170 40
18:00:53 4/8/2008 4 8 2008 18 631 521656 4819614 170 40
16:00:42 12/27/2010 12 27 2010 16 801 522337 4819616 165 40
14:00:49 3/26/2011 3 26 2011 14 666 525248 4819627 63 40
18:00:44 4/15/2011 4 15 2011 18 664 523859 4819622 169 40
10:03:05 1/10/2010 1 10 2010 10 641 521944 4819615 170 40
14:00:47 1/23/2014 1 23 2014 14 917 523407 4819620 168 40
14:00:54 2/18/2014 2 18 2014 14 918 523533 4819621 168 40
10:00:55 1/3/2013 1 3 2013 10 680 522052 4819616 165 40
0:00:53 3/10/2013 3 10 2013 0 663 522023 4819616 165 40
10:00:53 1/16/2009 1 16 2009 10 633 522908 4819619 167 40
18:00:30 3/18/2010 3 18 2010 18 651 523694 4819622 169 40
18:00:36 4/19/2012 4 19 2012 18 666 524481 4819625 65 40
14:00:30 12/13/2010 12 13 2010 14 642 522965 4819619 167 40
8:01:12 12/21/2012 12 21 2012 8 675 524589 4819625 65 40
6:00:28 4/25/2013 4 25 2013 6 671 521426 4819614 171 40
12:00:53 12/18/2010 12 18 2010 12 642 523534 4819621 168 40
2:00:53 4/4/2011 4 4 2011 2 647 521689 4819615 170 40
2:01:12 2/27/2013 2 27 2013 2 665 522452 4819618 166 40
8:00:42 3/20/2009 3 20 2009 8 633 523015 4819620 167 40
18:00:42 3/16/2012 3 16 2012 18 666 522032 4819617 165 40
20:00:54 3/24/2014 3 24 2014 20 907 524366 4819625 121 39
14:00:21 1/30/2013 1 30 2013 14 679 522119 4819617 165 40
10:01:17 1/15/2010 1 15 2010 10 644 525717 4819630 62 40
12:00:39 3/19/2009 3 19 2009 12 642 523435 4819622 168 40



16:00:48 2/3/2011 2 3 2011 16 655 522865 4819620 167 40
14:00:42 1/16/2009 1 16 2009 14 635 523077 4819621 167 40
6:01:04 12/1/2010 12 1 2010 6 647 525601 4819630 63 40
2:00:27 4/18/2013 4 18 2013 2 658 525754 4819631 62 40
14:00:49 1/20/2014 1 20 2014 14 907 523329 4819622 168 40
6:00:55 2/26/2011 2 26 2011 6 642 525038 4819628 64 40
14:00:53 3/14/2012 3 14 2012 14 663 523607 4819623 168 40
12:00:53 4/20/2013 4 20 2013 12 671 524023 4819625 121 39
12:00:53 1/15/2011 1 15 2011 12 801 523701 4819623 169 40
6:00:53 12/28/2013 12 28 2013 6 671 521548 4819616 171 40
14:00:22 3/12/2010 3 12 2010 14 650 525934 4819632 62 40
8:00:47 3/21/2010 3 21 2010 8 642 523592 4819623 168 40
18:00:43 4/30/2010 4 30 2010 18 656 524002 4819625 169 40
14:00:50 4/6/2011 4 6 2011 14 655 525716 4819631 62 40
0:00:43 11/27/2010 11 27 2010 0 654 526610 4819635 59 40
0:00:46 3/26/2012 3 26 2012 0 676 521776 4819618 170 40
20:00:47 2/26/2013 2 26 2013 20 665 522459 4819620 166 40
18:00:53 4/28/2011 4 28 2011 18 655 523400 4819624 168 40
8:00:53 3/10/2010 3 10 2010 8 643 525955 4819633 62 40
4:00:21 1/5/2010 1 5 2010 4 633 521982 4819619 170 40
14:00:15 4/6/2008 4 6 2008 14 635 522180 4819620 165 40
16:00:53 1/3/2014 1 3 2014 16 916 522262 4819620 165 40
18:00:41 4/8/2008 4 8 2008 18 631 521664 4819618 170 40
18:00:47 2/18/2014 2 18 2014 18 918 523466 4819624 168 40
18:00:42 12/18/2008 12 18 2008 18 637 522358 4819620 165 40
22:00:54 2/16/2011 2 16 2011 22 642 523520 4819624 168 40
12:00:56 1/10/2010 1 10 2010 12 641 521947 4819619 170 40
18:00:47 3/14/2014 3 14 2014 18 908 525040 4819630 64 40
12:00:53 2/8/2010 2 8 2010 12 640 522481 4819621 166 40
0:00:45 1/18/2014 1 18 2014 0 908 522779 4819622 166 40
12:00:44 2/3/2013 2 3 2013 12 679 525627 4819633 62 40
14:00:54 1/1/2011 1 1 2011 14 639 523093 4819623 167 40
14:00:54 4/19/2011 4 19 2011 14 661 521892 4819620 170 40
2:00:55 12/28/2013 12 28 2013 2 671 521551 4819618 171 40
6:00:24 5/1/2011 5 1 2011 6 664 525639 4819633 62 40
2:00:54 12/22/2012 12 22 2012 2 675 525028 4819631 64 40
16:00:13 4/11/2011 4 11 2011 16 663 523872 4819626 169 40
10:00:54 2/13/2013 2 13 2013 10 680 524259 4819628 121 39
0:00:39 2/17/2011 2 17 2011 0 642 523519 4819625 168 40
2:01:53 10/29/2010 10 29 2010 2 646 523949 4819627 169 40
14:00:52 1/19/2011 1 19 2011 14 638 523994 4819627 169 40
12:00:51 1/16/2009 1 16 2009 12 633 522906 4819624 167 40
12:01:11 2/24/2011 2 24 2011 12 646 524979 4819631 64 40
16:00:47 1/7/2014 1 7 2014 16 907 522184 4819622 165 40
12:00:56 1/17/2009 1 17 2009 12 635 523230 4819625 168 40
2:00:53 3/9/2010 3 9 2010 2 643 526160 4819636 61 40
12:00:43 3/2/2010 3 2 2010 12 633 523903 4819628 169 40
16:00:54 12/18/2008 12 18 2008 16 634 523558 4819626 168 40
20:01:12 1/14/2014 1 14 2014 20 679 522176 4819622 165 40
18:00:50 1/7/2011 1 7 2011 18 654 522629 4819623 166 40
2:00:31 12/13/2013 12 13 2013 2 671 526458 4819637 59 40
10:00:21 2/28/2010 2 28 2010 10 642 525721 4819635 62 40
10:00:48 1/7/2011 1 7 2011 10 654 523771 4819627 169 40
18:00:54 3/19/2010 3 19 2010 18 644 524136 4819629 121 39



16:00:53 3/22/2011 3 22 2011 16 664 524950 4819632 64 40
22:00:42 3/25/2012 3 25 2012 22 676 521780 4819621 170 40
14:00:54 12/26/2013 12 26 2013 14 911 523362 4819626 168 40
10:00:41 12/4/2010 12 4 2010 10 647 522970 4819625 167 40
10:00:41 4/23/2010 4 23 2010 10 652 523846 4819628 169 40
10:00:24 4/23/2010 4 23 2010 10 639 523823 4819628 169 40
2:00:53 1/4/2010 1 4 2010 2 644 525937 4819636 62 40
6:00:56 1/15/2013 1 15 2013 6 665 521871 4819621 170 40
10:00:33 12/26/2013 12 26 2013 10 908 523149 4819626 167 40
8:00:54 4/9/2010 4 9 2010 8 644 526555 4819638 59 40
0:00:47 12/3/2011 12 3 2011 0 801 527155 4819641 57 40
4:00:26 12/28/2013 12 28 2013 4 671 521542 4819621 171 40
16:00:29 4/20/2014 4 20 2014 16 907 523243 4819626 168 40
22:00:10 2/26/2012 2 26 2012 22 666 524608 4819631 65 40
0:00:55 4/5/2012 4 5 2012 0 666 526389 4819638 61 40
10:00:48 3/31/2008 3 31 2008 10 633 523546 4819627 168 40
4:00:55 4/7/2009 4 7 2009 4 638 521670 4819621 170 40
16:02:41 1/30/2013 1 30 2013 16 679 522096 4819623 165 40
18:00:59 3/17/2010 3 17 2010 18 644 525036 4819633 64 40
8:00:54 4/25/2013 4 25 2013 8 677 521913 4819623 170 40
12:00:44 3/10/2010 3 10 2010 12 640 526192 4819638 61 40
12:00:57 12/20/2012 12 20 2012 12 670 522498 4819625 166 40
16:00:46 12/27/2013 12 27 2013 16 679 522399 4819625 165 40
18:00:25 4/9/2014 4 9 2014 18 913 526998 4819642 57 40
14:00:54 12/27/2013 12 27 2013 14 679 522411 4819625 166 40
8:00:54 3/3/2010 3 3 2010 8 642 523885 4819630 169 40
4:00:53 1/15/2011 1 15 2011 4 642 523919 4819630 169 40
14:00:24 3/31/2013 3 31 2013 14 663 526115 4819638 61 40
14:00:40 1/16/2014 1 16 2014 14 908 522122 4819624 165 40
16:00:24 4/17/2009 4 17 2009 16 644 524304 4819632 121 39
2:00:54 3/16/2014 3 16 2014 2 918 524907 4819634 64 40
22:00:54 1/17/2014 1 17 2014 22 908 522776 4819627 166 40
8:01:12 12/25/2012 12 25 2012 8 679 524487 4819633 65 40
0:00:17 1/15/2014 1 15 2014 0 908 522140 4819625 165 40
16:00:21 12/26/2013 12 26 2013 16 908 523140 4819628 167 40
16:01:12 1/14/2014 1 14 2014 16 679 522331 4819626 165 40
18:00:26 12/18/2008 12 18 2008 18 634 524525 4819633 65 40
16:00:43 3/11/2010 3 11 2010 16 639 523904 4819631 169 40
12:00:54 3/14/2011 3 14 2011 12 655 524699 4819634 65 40
16:00:54 1/19/2014 1 19 2014 16 909 524479 4819634 65 40
16:00:45 4/2/2011 4 2 2011 16 666 523933 4819632 169 40
0:01:18 1/5/2010 1 5 2010 0 639 522573 4819627 166 40
2:00:43 2/17/2011 2 17 2011 2 642 523532 4819630 168 40
14:01:18 2/2/2014 2 2 2014 14 908 522066 4819625 165 40
14:00:28 3/1/2010 3 1 2010 14 639 523934 4819632 169 40
16:00:41 2/12/2010 2 12 2010 16 639 526713 4819642 59 40
0:00:50 1/15/2013 1 15 2013 0 665 521886 4819625 170 40
14:00:57 1/17/2014 1 17 2014 14 679 523406 4819630 168 40
18:00:44 4/20/2009 4 20 2009 18 644 524199 4819633 121 39
12:00:27 4/21/2011 4 21 2011 12 658 524329 4819634 121 39
6:00:36 12/13/2012 12 13 2012 6 666 526376 4819642 61 40
8:00:41 2/10/2010 2 10 2010 8 647 522331 4819627 165 40
14:00:28 1/10/2010 1 10 2010 14 638 522015 4819626 165 40
10:00:22 2/8/2010 2 8 2010 10 640 522492 4819628 166 40



10:00:53 3/30/2012 3 30 2012 10 675 524964 4819637 64 40
10:00:55 4/8/2010 4 8 2010 10 647 524687 4819636 65 40
12:00:48 4/23/2012 4 23 2012 12 672 522109 4819627 165 40
10:00:53 12/15/2010 12 15 2010 10 642 523519 4819632 168 40
8:00:53 1/15/2011 1 15 2011 8 642 523919 4819633 169 40
14:00:54 3/21/2010 3 21 2010 14 647 521837 4819626 170 40
18:00:54 1/7/2014 1 7 2014 18 908 522565 4819629 166 40
14:00:29 3/19/2009 3 19 2009 14 638 523368 4819631 168 40
10:00:21 4/19/2012 4 19 2012 10 670 525553 4819639 63 40
12:00:55 1/10/2010 1 10 2010 12 638 522015 4819627 165 40
18:00:53 3/19/2010 3 19 2010 18 652 524226 4819635 121 39
18:00:54 3/13/2010 3 13 2010 18 647 524568 4819636 65 40
12:00:14 4/19/2008 4 19 2008 12 631 523884 4819633 169 40
12:00:54 12/26/2013 12 26 2013 12 911 523337 4819632 168 40
14:00:41 2/28/2010 2 28 2010 14 642 525648 4819640 62 40
22:00:50 11/29/2010 11 29 2010 22 653 521707 4819627 170 40
0:00:53 11/22/2013 11 22 2013 0 914 525020 4819638 64 40
18:00:20 4/9/2012 4 9 2012 18 666 523971 4819634 169 40
6:00:45 1/15/2011 1 15 2011 6 642 523917 4819634 169 40
14:00:55 1/18/2011 1 18 2011 14 638 523364 4819632 168 40
6:00:41 4/10/2008 4 10 2008 6 633 522565 4819630 166 40
16:00:42 3/19/2009 3 19 2009 16 645 524188 4819636 121 39
2:00:36 12/20/2012 12 20 2012 2 665 524689 4819637 65 40
8:00:48 4/3/2012 4 3 2012 8 673 524896 4819639 64 40
18:01:24 4/23/2010 4 23 2010 18 640 525857 4819642 62 40
2:00:54 5/12/2011 5 12 2011 2 667 526273 4819644 61 40
18:00:56 4/2/2012 4 2 2012 18 678 526488 4819645 59 40
2:00:42 4/9/2011 4 9 2011 2 655 521916 4819629 170 40
18:00:56 4/22/2011 4 22 2011 18 663 521335 4819627 171 40
12:00:56 4/18/2011 4 18 2011 12 654 524907 4819639 64 40
6:00:35 1/15/2011 1 15 2011 6 639 523920 4819636 169 40
18:00:27 12/8/2010 12 8 2010 18 655 523145 4819633 167 40
18:00:53 3/23/2012 3 23 2012 18 678 523853 4819635 169 40
4:00:56 1/15/2011 1 15 2011 4 639 523923 4819636 169 40
2:00:54 12/7/2010 12 7 2010 2 642 526082 4819644 61 40
0:00:23 1/4/2010 1 4 2010 0 644 525810 4819643 62 40
10:00:23 3/1/2013 3 1 2013 10 658 525725 4819642 62 40
12:00:43 2/28/2010 2 28 2010 12 646 525443 4819641 63 40
10:00:46 1/10/2010 1 10 2010 10 638 522016 4819629 165 40
14:00:43 3/12/2010 3 12 2010 14 801 525931 4819643 62 40
18:00:53 4/29/2011 4 29 2011 18 667 525781 4819643 62 40
4:00:27 2/23/2014 2 23 2014 4 907 523278 4819634 168 40
16:00:23 4/20/2010 4 20 2010 16 646 523506 4819635 168 40
14:00:43 12/20/2009 12 20 2009 14 643 523131 4819633 167 40
10:01:18 12/19/2009 12 19 2009 10 639 523153 4819634 167 40
8:00:55 1/15/2011 1 15 2011 8 639 523923 4819636 169 40
4:00:53 3/13/2014 3 13 2014 4 908 526171 4819645 61 40
6:00:56 4/8/2012 4 8 2012 6 679 524821 4819640 64 40
16:00:49 1/23/2012 1 23 2012 16 666 524765 4819640 65 40
20:00:55 1/24/2014 1 24 2014 20 916 525776 4819644 62 40
10:00:34 3/2/2010 3 2 2010 10 633 523928 4819637 169 40
12:00:44 4/9/2009 4 9 2009 12 645 523832 4819637 169 40
12:00:54 4/18/2011 4 18 2011 12 650 525042 4819641 64 40
22:00:26 4/3/2012 4 3 2012 22 678 525793 4819644 62 40



10:00:49 5/5/2011 5 5 2011 10 654 522041 4819631 165 40
14:00:54 1/6/2011 1 6 2011 14 642 523952 4819637 169 40
16:00:34 4/9/2014 4 9 2014 16 907 525877 4819645 62 40
14:00:20 4/14/2008 4 14 2008 14 633 522037 4819631 165 40
6:00:36 3/20/2009 3 20 2009 6 634 523286 4819635 168 40
16:00:41 4/4/2011 4 4 2011 16 669 524904 4819641 64 40
16:00:48 3/23/2011 3 23 2011 16 662 523499 4819636 168 40
8:00:23 3/19/2009 3 19 2009 8 640 523510 4819636 168 40
8:00:55 3/19/2009 3 19 2009 8 634 523236 4819635 168 40
18:00:41 1/23/2012 1 23 2012 18 666 524950 4819642 64 40
14:00:43 4/2/2011 4 2 2011 14 667 524625 4819640 65 40
22:00:41 2/26/2013 2 26 2013 22 671 522227 4819632 165 40
14:00:55 2/28/2013 2 28 2013 14 666 526374 4819647 61 40
16:00:54 4/2/2010 4 2 2010 16 644 524721 4819641 65 40
16:00:47 4/14/2008 4 14 2008 16 633 522030 4819632 165 40
14:00:25 3/3/2012 3 3 2012 14 663 524000 4819638 169 40
12:00:52 3/14/2011 3 14 2011 12 647 524685 4819641 65 40
4:00:41 1/15/2013 1 15 2013 4 665 521872 4819631 170 40
16:00:24 4/19/2014 4 19 2014 16 909 523481 4819637 168 40
16:00:41 4/18/2011 4 18 2011 16 664 524067 4819639 121 39
10:00:47 1/13/2011 1 13 2011 10 801 524011 4819639 169 40
18:00:55 3/26/2010 3 26 2010 18 639 526887 4819650 57 40
2:00:53 12/15/2012 12 15 2012 2 666 526595 4819649 59 40
12:00:42 1/15/2014 1 15 2014 12 908 522909 4819635 167 40
6:01:12 3/25/2013 3 25 2013 6 663 524688 4819642 65 40
6:00:33 1/8/2011 1 8 2011 6 639 523509 4819638 168 40
16:00:53 4/19/2011 4 19 2011 16 659 521820 4819632 170 40
4:01:00 3/26/2014 3 26 2014 4 907 526180 4819648 61 40
2:00:56 2/23/2014 2 23 2014 2 907 523277 4819637 168 40
14:00:53 3/22/2011 3 22 2011 14 654 523332 4819637 168 40
12:00:53 2/24/2014 2 24 2014 12 918 525298 4819644 63 40
14:00:53 3/22/2011 3 22 2011 14 664 523445 4819638 168 40
14:00:48 3/22/2011 3 22 2011 14 668 523432 4819638 168 40
6:00:48 2/23/2014 2 23 2014 6 907 523274 4819637 168 40
6:00:50 12/19/2012 12 19 2012 6 675 524751 4819643 65 40
12:00:15 3/30/2008 3 30 2008 12 634 523945 4819640 169 40
14:00:48 3/10/2010 3 10 2010 14 643 525973 4819648 62 40
0:00:26 1/22/2014 1 22 2014 0 907 522223 4819635 165 40
8:00:15 3/31/2008 3 31 2008 8 633 523821 4819640 169 40
0:00:50 12/14/2012 12 14 2012 0 675 526091 4819649 61 40
12:00:54 12/26/2013 12 26 2013 12 679 522348 4819635 165 40
12:00:23 3/22/2011 3 22 2011 12 664 523440 4819639 168 40
0:00:41 12/28/2013 12 28 2013 0 671 521524 4819633 171 40
12:00:53 1/6/2011 1 6 2011 12 642 523972 4819641 169 40
2:00:54 4/7/2010 4 7 2010 2 640 524852 4819645 64 40
14:00:41 3/19/2009 3 19 2009 14 640 523246 4819639 168 40
4:00:41 3/19/2010 3 19 2010 4 642 524420 4819643 65 40
14:01:23 11/5/2010 11 5 2010 14 639 522707 4819637 166 40
0:00:53 4/6/2009 4 6 2009 0 646 523592 4819640 168 40
18:01:04 3/12/2010 3 12 2010 18 647 526461 4819651 59 40
12:00:44 12/20/2009 12 20 2009 12 643 523132 4819639 167 40
20:01:02 2/26/2013 2 26 2013 20 671 522239 4819636 165 40
16:00:53 3/9/2014 3 9 2014 16 916 524286 4819643 121 39
10:00:53 12/26/2013 12 26 2013 10 679 522353 4819636 165 40



4:00:55 11/27/2010 11 27 2010 4 638 523139 4819639 167 40
6:01:01 4/25/2013 4 25 2013 6 677 521433 4819634 171 40
6:00:54 4/10/2008 4 10 2008 6 636 522582 4819637 166 40
16:00:55 2/2/2014 2 2 2014 16 908 522021 4819636 165 40
14:00:11 3/8/2010 3 8 2010 14 647 526337 4819651 61 40
16:00:20 1/17/2009 1 17 2009 16 635 522679 4819638 166 40
12:00:41 1/29/2014 1 29 2014 12 916 523411 4819640 168 40
10:00:56 2/2/2011 2 2 2011 10 639 523694 4819641 169 40
14:00:48 3/21/2011 3 21 2011 14 666 524597 4819645 65 40
16:00:29 4/8/2012 4 8 2012 16 658 523935 4819643 169 40
10:00:54 3/2/2011 3 2 2011 10 642 525025 4819647 64 40
12:01:10 1/9/2011 1 9 2011 12 642 523679 4819642 169 40
0:00:47 11/22/2013 11 22 2013 0 907 525357 4819648 63 40
8:00:23 1/15/2013 1 15 2013 8 665 521877 4819636 170 40
18:00:19 3/29/2014 3 29 2014 18 908 526365 4819652 61 40
10:00:55 1/29/2014 1 29 2014 10 916 523408 4819641 168 40
20:00:26 4/19/2014 4 19 2014 20 913 524972 4819647 64 40
14:00:45 12/26/2013 12 26 2013 14 679 522372 4819638 165 40
12:00:55 12/26/2013 12 26 2013 12 908 523127 4819640 167 40
10:01:06 12/26/2013 12 26 2013 10 909 523144 4819641 167 40
12:00:56 2/14/2011 2 14 2011 12 655 522367 4819638 165 40
14:00:24 2/12/2013 2 12 2013 14 679 523490 4819642 168 40
16:00:53 2/26/2013 2 26 2013 16 665 522450 4819638 166 40
10:00:56 1/15/2014 1 15 2014 10 908 522908 4819640 167 40
18:00:54 4/12/2012 4 12 2012 18 678 524854 4819647 64 40
12:00:41 3/22/2011 3 22 2011 12 668 523432 4819642 168 40
12:01:24 3/22/2011 3 22 2011 12 654 523330 4819642 168 40
2:00:50 1/15/2013 1 15 2013 2 665 521874 4819637 170 40
6:00:54 4/21/2011 4 21 2011 6 801 521325 4819636 171 40
16:00:53 4/1/2008 4 1 2008 16 637 522203 4819639 165 40
18:03:32 3/28/2010 3 28 2010 18 656 523779 4819644 169 40
18:00:42 2/2/2012 2 2 2012 18 665 523455 4819643 168 40
10:01:13 12/20/2009 12 20 2009 10 643 523125 4819642 167 40
12:00:54 4/20/2014 4 20 2014 12 917 527057 4819657 57 40
16:00:43 4/11/2011 4 11 2011 16 654 524603 4819648 65 40
12:00:48 3/4/2012 3 4 2012 12 663 524281 4819647 121 39
16:01:20 3/11/2010 3 11 2010 16 638 523879 4819645 169 40
14:00:26 3/19/2011 3 19 2011 14 662 524064 4819646 121 39
18:00:47 12/20/2012 12 20 2012 18 670 522561 4819641 166 40
4:01:09 4/25/2013 4 25 2013 4 677 521434 4819637 171 40
16:00:35 1/20/2012 1 20 2012 16 663 525884 4819653 62 40
18:00:23 12/16/2010 12 16 2010 18 642 523598 4819645 168 40
18:00:48 4/19/2014 4 19 2014 18 908 523386 4819644 168 40
2:00:56 12/24/2010 12 24 2010 2 642 526507 4819656 59 40
16:00:51 2/18/2014 2 18 2014 16 918 523471 4819644 168 40
2:01:05 1/30/2010 1 30 2010 2 640 522934 4819643 167 40
6:00:53 2/19/2013 2 19 2013 6 666 523545 4819645 168 40
14:00:53 1/7/2014 1 7 2014 14 907 522234 4819640 165 40
16:00:43 1/15/2013 1 15 2013 16 665 522170 4819640 165 40
20:00:53 1/20/2014 1 20 2014 20 917 522786 4819642 166 40
22:00:56 2/10/2011 2 10 2011 22 642 523199 4819644 167 40
4:00:41 12/24/2010 12 24 2010 4 642 526509 4819656 59 40
18:00:55 3/8/2014 3 8 2014 18 917 524355 4819648 121 39
18:00:53 12/20/2010 12 20 2010 18 642 525001 4819651 64 40



10:00:56 3/9/2011 3 9 2011 10 650 523791 4819646 169 40
16:00:57 12/26/2013 12 26 2013 16 679 522479 4819642 166 40
12:00:55 1/19/2011 1 19 2011 12 650 523989 4819647 169 40
18:00:25 12/8/2010 12 8 2010 18 641 523466 4819645 168 40
16:01:36 12/26/2013 12 26 2013 16 911 523398 4819645 168 40
14:00:49 1/19/2014 1 19 2014 14 916 523401 4819645 168 40
18:00:38 3/21/2009 3 21 2009 18 644 522628 4819643 166 40
8:00:53 12/30/2012 12 30 2012 8 679 522495 4819642 166 40
18:00:54 3/6/2010 3 6 2010 18 647 526090 4819655 61 40
16:00:48 4/6/2008 4 6 2008 16 635 522117 4819641 165 40
18:00:43 3/28/2014 3 28 2014 18 913 524707 4819650 65 40
2:00:54 2/11/2011 2 11 2011 2 646 523039 4819645 167 40
20:00:32 1/21/2014 1 21 2014 20 907 522229 4819642 165 40
18:00:47 3/23/2010 3 23 2010 18 638 521689 4819640 170 40
8:00:43 3/31/2012 3 31 2012 8 679 525325 4819653 63 40
8:00:49 3/30/2008 3 30 2008 8 633 523961 4819648 169 40
18:00:41 4/22/2014 4 22 2014 18 913 524013 4819648 121 39
10:00:47 3/23/2010 3 23 2010 10 642 524274 4819649 121 39
14:00:48 2/1/2011 2 1 2011 14 646 523316 4819646 168 40
18:00:54 4/27/2011 4 27 2011 18 655 524058 4819649 121 39
0:00:21 2/11/2011 2 11 2011 0 642 523199 4819646 167 40
0:00:14 12/6/2010 12 6 2010 0 655 526622 4819659 59 40
8:00:54 3/19/2009 3 19 2009 8 644 523380 4819647 168 40
6:00:26 4/10/2008 4 10 2008 6 631 522632 4819645 166 40
14:00:53 3/31/2011 3 31 2011 14 650 523537 4819648 168 40
12:00:48 1/16/2009 1 16 2009 12 635 523096 4819646 167 40
8:00:53 2/19/2013 2 19 2013 8 666 523543 4819648 168 40
12:00:53 1/27/2009 1 27 2009 12 633 523780 4819649 169 40
2:00:47 2/11/2011 2 11 2011 2 642 523199 4819647 167 40
22:00:49 1/21/2014 1 21 2014 22 907 522230 4819644 165 40
2:00:42 12/30/2012 12 30 2012 2 679 522398 4819644 165 40
12:00:55 3/1/2012 3 1 2012 12 663 525220 4819655 63 40
22:00:53 1/14/2013 1 14 2013 22 665 521886 4819643 170 40
10:00:54 3/4/2012 3 4 2012 10 663 524292 4819651 121 39
6:00:54 3/21/2011 3 21 2011 6 666 523048 4819647 167 40
0:00:42 2/11/2011 2 11 2011 0 646 523048 4819647 167 40
8:00:47 3/23/2008 3 23 2008 8 637 524375 4819652 121 39
4:00:55 12/30/2012 12 30 2012 4 679 522393 4819645 165 40
18:00:48 1/18/2013 1 18 2013 18 665 523105 4819647 167 40
4:01:20 12/21/2013 12 21 2013 4 913 526670 4819660 59 40
16:00:41 4/28/2011 4 28 2011 16 664 523770 4819650 169 40
4:00:53 2/19/2013 2 19 2013 4 666 523541 4819649 168 40
0:00:53 2/27/2013 2 27 2013 0 671 522210 4819644 165 40
14:00:23 2/3/2011 2 3 2011 14 655 522954 4819647 167 40
12:01:03 1/2/2011 1 2 2011 12 638 523173 4819648 167 40
2:00:48 2/5/2014 2 5 2014 2 908 523669 4819650 169 40
16:00:53 3/28/2010 3 28 2010 16 656 523802 4819650 169 40
18:00:53 12/19/2012 12 19 2012 18 675 524096 4819651 121 39
14:00:35 4/23/2012 4 23 2012 14 672 522100 4819645 165 40
8:00:53 4/19/2008 4 19 2008 8 636 524763 4819654 65 40
6:00:54 12/21/2013 12 21 2013 6 913 526660 4819661 59 40
0:00:54 2/5/2014 2 5 2014 0 908 523672 4819650 169 40
8:00:56 4/3/2011 4 3 2011 8 666 524670 4819654 65 40
14:00:19 11/26/2011 11 26 2011 14 665 521420 4819643 171 40



14:00:48 4/18/2011 4 18 2011 14 664 524078 4819652 121 39
14:00:53 3/25/2011 3 25 2011 14 662 522717 4819648 166 40
10:00:50 2/9/2010 2 9 2010 10 638 522963 4819649 167 40
18:00:41 2/10/2011 2 10 2011 18 642 523197 4819649 167 40
12:00:51 11/21/2011 11 21 2011 12 665 521449 4819644 171 40
0:00:41 12/12/2013 12 12 2013 0 908 524283 4819653 121 39
12:00:41 4/2/2014 4 2 2014 12 917 521989 4819646 170 40
14:00:24 4/1/2008 4 1 2008 14 637 522198 4819646 165 40
22:00:34 1/20/2014 1 20 2014 22 917 522777 4819648 166 40
2:00:48 1/22/2014 1 22 2014 2 907 522224 4819646 165 40
16:00:47 3/20/2011 3 20 2011 16 664 522264 4819647 165 40
18:00:59 2/19/2013 2 19 2013 18 679 522840 4819649 167 40
10:00:54 12/8/2010 12 8 2010 10 641 523597 4819651 168 40
14:00:51 4/2/2011 4 2 2011 14 661 523976 4819653 169 40
18:00:48 3/23/2010 3 23 2010 18 643 521645 4819645 170 40
12:00:52 1/30/2010 1 30 2010 12 643 522906 4819649 167 40
16:00:29 3/31/2011 3 31 2011 16 660 523322 4819651 168 40
14:00:23 4/8/2012 4 8 2012 14 676 524204 4819654 121 39
6:00:20 2/19/2014 2 19 2014 6 907 523842 4819652 169 40
0:00:49 4/6/2009 4 6 2009 0 634 523739 4819653 169 40
4:00:30 4/8/2012 4 8 2012 4 678 525167 4819658 64 40
16:00:41 3/27/2014 3 27 2014 16 918 525700 4819660 62 40
6:01:14 12/24/2010 12 24 2010 6 642 526502 4819663 59 40
16:01:42 1/23/2013 1 23 2013 16 677 521570 4819645 171 40
8:00:56 1/8/2011 1 8 2011 8 639 523612 4819652 169 40
0:00:53 3/24/2010 3 24 2010 0 654 521802 4819646 170 40
16:00:42 4/27/2014 4 27 2014 16 917 523527 4819652 168 40
12:00:41 4/9/2009 4 9 2009 12 642 523837 4819653 169 40
18:00:47 3/19/2010 3 19 2010 18 642 524154 4819654 121 39
12:00:26 3/31/2013 3 31 2013 12 663 525461 4819659 63 40
12:00:47 3/24/2008 3 24 2008 12 635 523481 4819652 168 40
10:00:53 3/5/2010 3 5 2010 10 638 525838 4819661 62 40
12:00:41 1/7/2014 1 7 2014 12 911 524152 4819655 121 39
18:00:47 3/23/2012 3 23 2012 18 676 523975 4819654 169 40
12:00:43 3/30/2012 3 30 2012 12 670 524704 4819657 65 40
8:00:25 4/9/2010 4 9 2010 8 655 526709 4819665 59 40
22:00:11 4/8/2008 4 8 2008 22 631 521638 4819647 170 40
4:00:48 4/7/2009 4 7 2009 4 640 525099 4819659 64 40
6:00:54 1/7/2014 1 7 2014 6 909 524963 4819658 64 40
14:00:48 12/23/2010 12 23 2010 14 801 523456 4819653 168 40
12:01:47 2/3/2011 2 3 2011 12 642 523962 4819655 169 40
6:01:12 11/22/2013 11 22 2013 6 914 523867 4819655 169 40
0:00:48 1/24/2013 1 24 2013 0 677 521561 4819647 171 40
14:00:50 1/15/2013 1 15 2013 14 677 521731 4819647 170 40
6:00:48 2/20/2014 2 20 2014 6 907 524164 4819656 121 39
8:00:48 10/29/2010 10 29 2010 8 646 523019 4819652 167 40
22:00:47 3/23/2010 3 23 2010 22 654 521808 4819648 170 40
18:00:48 1/16/2009 1 16 2009 18 635 523034 4819652 167 40
12:00:43 2/28/2010 2 28 2010 12 644 525466 4819661 63 40
12:00:54 1/16/2013 1 16 2013 12 677 521702 4819648 170 40
4:01:20 1/8/2014 1 8 2014 4 917 522591 4819651 166 40
14:00:50 12/22/2012 12 22 2012 14 663 523123 4819653 167 40
16:00:47 3/4/2013 3 4 2013 16 666 523471 4819654 168 40
4:00:56 4/10/2012 4 10 2012 4 675 524860 4819659 64 40



16:01:50 4/27/2010 4 27 2010 16 644 523424 4819654 168 40
8:00:31 3/9/2014 3 9 2014 8 917 524467 4819658 65 40
14:00:37 3/21/2011 3 21 2011 14 654 524323 4819657 121 39
14:00:53 3/22/2009 3 22 2009 14 647 524743 4819659 65 40
10:00:54 1/31/2013 1 31 2013 10 679 523462 4819654 168 40
4:00:41 12/12/2013 12 12 2013 4 908 523417 4819654 168 40
16:00:34 1/16/2009 1 16 2009 16 635 523052 4819653 167 40
6:00:42 3/25/2013 3 25 2013 6 658 524591 4819659 65 40
12:00:44 12/22/2009 12 22 2009 12 638 522909 4819653 167 40
10:00:47 1/30/2010 1 30 2010 10 643 522911 4819653 167 40
12:00:48 12/13/2010 12 13 2010 12 642 522637 4819652 166 40
10:00:55 12/13/2010 12 13 2010 10 642 522640 4819652 166 40
6:00:25 4/10/2012 4 10 2012 6 675 524857 4819660 64 40
16:00:41 12/22/2012 12 22 2012 16 665 523157 4819654 167 40
8:00:47 2/19/2014 2 19 2014 8 907 523839 4819657 169 40
8:00:55 3/8/2012 3 8 2012 8 663 523193 4819655 167 40
8:00:53 4/2/2013 4 2 2013 8 663 524902 4819661 64 40
14:00:42 11/21/2010 11 21 2010 14 647 523629 4819656 169 40
2:00:53 1/20/2012 1 20 2012 2 666 526836 4819669 57 40
14:00:32 1/28/2010 1 28 2010 14 640 522934 4819654 167 40
8:00:53 3/25/2011 3 25 2011 8 654 522952 4819654 167 40
4:01:24 12/19/2012 12 19 2012 4 675 524766 4819661 65 40
14:00:53 1/29/2014 1 29 2014 14 916 523395 4819656 168 40
10:00:54 3/28/2013 3 28 2013 10 679 523763 4819657 169 40
16:00:27 3/23/2012 3 23 2012 16 670 523145 4819655 167 40
18:00:55 4/8/2008 4 8 2008 18 635 521622 4819650 170 40
8:00:53 1/20/2011 1 20 2011 8 639 523968 4819658 169 40
14:00:41 1/16/2013 1 16 2013 14 677 521702 4819651 170 40
10:00:41 3/6/2014 3 6 2014 10 917 524218 4819660 121 39
6:00:47 12/30/2012 12 30 2012 6 679 522431 4819654 166 40
20:00:48 1/17/2014 1 17 2014 20 908 522716 4819655 166 40
16:00:56 4/3/2011 4 3 2011 16 666 525281 4819664 63 40
6:00:56 12/14/2012 12 14 2012 6 675 525717 4819666 62 40
12:00:41 3/10/2010 3 10 2010 12 639 526395 4819669 61 40
10:00:53 1/20/2011 1 20 2011 10 638 523670 4819658 169 40
12:00:53 1/15/2011 1 15 2011 12 638 523684 4819659 169 40
8:02:45 4/16/2009 4 16 2009 8 640 522031 4819653 165 40
4:02:22 1/20/2012 1 20 2012 4 666 526832 4819670 57 40
12:00:31 2/26/2014 2 26 2014 12 918 525883 4819667 62 40
14:00:57 1/18/2011 1 18 2011 14 642 523456 4819658 168 40
12:00:43 4/22/2014 4 22 2014 12 913 524350 4819661 121 39
4:00:53 1/18/2014 1 18 2014 4 917 523015 4819657 167 40
6:00:42 12/19/2012 12 19 2012 6 670 523482 4819658 168 40
2:00:53 3/28/2013 3 28 2013 2 671 521465 4819652 171 40
6:00:24 4/12/2013 4 12 2013 6 658 521799 4819653 170 40
16:00:54 3/13/2009 3 13 2009 16 639 521599 4819652 170 40
4:00:56 2/8/2010 2 8 2010 4 640 522319 4819655 165 40
14:00:42 11/25/2010 11 25 2010 14 801 523506 4819659 168 40
10:00:41 12/23/2008 12 23 2008 10 632 522862 4819657 167 40
18:00:48 1/20/2012 1 20 2012 18 663 525769 4819667 62 40
10:00:42 2/13/2010 2 13 2010 10 639 524977 4819664 64 40
10:00:56 1/7/2014 1 7 2014 10 911 524140 4819661 121 39
12:00:15 3/26/2010 3 26 2010 12 644 525725 4819667 62 40
20:00:48 1/14/2013 1 14 2013 20 665 521888 4819654 170 40



16:00:55 1/16/2014 1 16 2014 16 909 522980 4819658 167 40
8:00:50 2/8/2010 2 8 2010 8 640 522243 4819655 165 40
12:01:15 1/20/2014 1 20 2014 12 916 523498 4819659 168 40
18:00:38 4/6/2009 4 6 2009 18 646 521368 4819652 171 40
18:00:41 3/11/2014 3 11 2014 18 916 524568 4819664 65 40
2:01:12 4/18/2013 4 18 2013 2 677 525808 4819668 62 40
6:00:43 3/6/2013 3 6 2013 6 658 523180 4819659 167 40
14:00:30 4/27/2010 4 27 2010 14 646 523381 4819660 168 40
12:00:43 2/28/2010 2 28 2010 12 643 525517 4819667 63 40
16:00:54 3/23/2010 3 23 2010 16 647 521794 4819654 170 40
16:00:22 3/23/2011 3 23 2011 16 666 523306 4819660 168 40
2:00:56 4/8/2009 4 8 2009 2 638 524276 4819663 121 39
16:01:43 3/27/2014 3 27 2014 16 913 525893 4819669 62 40
18:00:59 4/2/2012 4 2 2012 18 673 523985 4819663 169 40
16:00:33 2/27/2011 2 27 2011 16 654 522309 4819657 165 40
22:00:27 12/9/2011 12 9 2011 22 658 524141 4819664 121 39
8:00:23 3/24/2008 3 24 2008 8 633 523635 4819662 169 40
18:00:44 4/10/2014 4 10 2014 18 908 523943 4819663 169 40
16:01:18 2/27/2013 2 27 2013 16 665 522432 4819658 166 40
18:00:47 1/1/2011 1 1 2011 18 638 522765 4819659 166 40
18:01:07 3/23/2009 3 23 2009 18 648 521642 4819656 170 40
8:00:53 3/25/2010 3 25 2010 8 640 522996 4819660 167 40
16:00:53 3/20/2011 3 20 2011 16 663 521755 4819656 170 40
20:01:27 2/21/2014 2 21 2014 20 918 524987 4819667 64 40
4:00:48 4/12/2013 4 12 2013 4 658 521799 4819656 170 40
16:05:48 4/11/2011 4 11 2011 16 660 523834 4819663 169 40
16:00:26 12/1/2010 12 1 2010 16 646 522274 4819658 165 40
18:00:44 3/23/2010 3 23 2010 18 647 521602 4819656 170 40
12:00:54 3/10/2010 3 10 2010 12 647 526192 4819672 61 40
10:00:54 12/22/2009 12 22 2009 10 638 522903 4819661 167 40
18:00:54 12/8/2010 12 8 2010 18 638 523310 4819662 168 40
4:01:42 1/17/2014 1 17 2014 4 679 522776 4819661 166 40
8:01:17 4/28/2009 4 28 2009 8 640 524960 4819668 64 40
12:00:16 3/4/2012 3 4 2012 12 665 524228 4819666 121 39
18:00:43 4/20/2014 4 20 2014 18 913 523103 4819662 167 40
18:00:24 3/17/2010 3 17 2010 18 651 525037 4819669 64 40
22:00:56 2/10/2011 2 10 2011 22 646 522824 4819661 167 40
8:00:56 2/12/2011 2 12 2011 8 639 524040 4819666 121 39
12:00:48 3/19/2009 3 19 2009 12 639 523253 4819663 168 40
14:00:41 3/2/2013 3 2 2013 14 663 525531 4819672 63 40
16:00:42 3/22/2011 3 22 2011 16 660 525171 4819670 64 40
10:00:53 4/25/2009 4 25 2009 10 634 523433 4819664 168 40
18:01:00 3/21/2010 3 21 2010 18 642 524047 4819667 121 39
18:00:25 5/5/2011 5 5 2011 18 654 524330 4819668 121 39
10:01:12 3/6/2014 3 6 2014 10 908 524452 4819668 65 40
12:00:22 3/22/2009 3 22 2009 12 647 524587 4819669 65 40
2:00:56 11/30/2012 11 30 2012 2 677 522533 4819662 166 40
4:00:55 4/25/2013 4 25 2013 4 671 521409 4819658 171 40
16:01:23 3/23/2010 3 23 2010 16 641 521819 4819660 170 40
14:00:30 2/28/2010 2 28 2010 14 643 525514 4819673 63 40
8:00:47 2/22/2014 2 22 2014 8 908 524479 4819669 65 40
14:00:53 3/21/2011 3 21 2011 14 665 523481 4819665 168 40
12:00:53 4/10/2009 4 10 2009 12 648 523846 4819667 169 40
16:00:41 12/9/2011 12 9 2011 16 658 521457 4819659 171 40



18:00:56 12/26/2013 12 26 2013 18 909 523092 4819664 167 40
14:00:50 1/20/2014 1 20 2014 14 916 524499 4819669 65 40
14:00:44 12/22/2009 12 22 2009 14 638 522901 4819664 167 40
6:00:48 1/28/2014 1 28 2014 6 908 522752 4819663 166 40
18:01:04 3/23/2009 3 23 2009 18 642 523003 4819664 167 40
6:00:24 2/8/2010 2 8 2010 6 640 522243 4819662 165 40
16:00:42 1/15/2013 1 15 2013 16 677 521690 4819660 170 40
18:00:32 3/17/2011 3 17 2011 18 664 523498 4819666 168 40
2:00:56 1/8/2014 1 8 2014 2 917 522597 4819663 166 40
12:00:47 4/2/2010 4 2 2010 12 644 524461 4819670 65 40
14:01:23 4/8/2010 4 8 2010 14 650 523775 4819667 169 40
16:00:52 4/7/2009 4 7 2009 16 648 525847 4819675 62 40
16:00:36 4/28/2008 4 28 2008 16 636 524154 4819669 121 39
22:00:48 1/23/2013 1 23 2013 22 677 521538 4819660 171 40
12:00:41 3/3/2014 3 3 2014 12 908 524704 4819671 65 40
18:01:41 12/10/2011 12 10 2011 18 650 527127 4819680 57 40
22:00:42 1/2/2014 1 2 2014 22 679 521740 4819661 170 40
12:00:42 4/25/2011 4 25 2011 12 666 524888 4819672 64 40
12:00:44 3/15/2010 3 15 2010 12 652 526182 4819677 61 40
22:00:56 4/19/2011 4 19 2011 22 801 521317 4819659 171 40
14:00:22 2/28/2010 2 28 2010 14 646 525456 4819674 63 40
12:00:57 3/30/2012 3 30 2012 12 675 525009 4819672 64 40
6:00:49 2/10/2010 2 10 2010 6 647 522326 4819663 165 40
14:00:50 3/6/2014 3 6 2014 14 908 522769 4819664 166 40
16:00:47 3/5/2010 3 5 2010 16 644 525841 4819676 62 40
12:00:46 4/9/2014 4 9 2014 12 908 526543 4819678 59 40
16:00:55 3/18/2010 3 18 2010 16 641 522173 4819663 165 40
18:00:54 3/22/2009 3 22 2009 18 635 523611 4819668 169 40
22:00:44 1/16/2009 1 16 2009 22 635 522953 4819666 167 40
6:00:53 2/11/2011 2 11 2011 6 639 523372 4819667 168 40
16:00:52 1/2/2014 1 2 2014 16 911 523885 4819669 169 40
8:00:53 2/11/2011 2 11 2011 8 639 523374 4819668 168 40
12:00:25 3/17/2011 3 17 2011 12 661 524291 4819671 121 39
8:00:53 3/24/2009 3 24 2009 8 644 523385 4819668 168 40
12:00:44 3/24/2010 3 24 2010 12 801 522015 4819664 165 40
14:01:11 3/21/2010 3 21 2010 14 641 521818 4819663 170 40
18:00:48 3/6/2010 3 6 2010 18 643 526094 4819678 61 40
16:00:35 1/1/2011 1 1 2011 16 639 522997 4819667 167 40
6:00:47 3/19/2009 3 19 2009 6 640 523429 4819668 168 40
16:00:56 3/12/2010 3 12 2010 16 650 525874 4819678 62 40
18:00:47 2/10/2011 2 10 2011 18 646 522825 4819667 167 40
18:00:24 3/31/2012 3 31 2012 18 680 524048 4819671 121 39
8:00:34 2/20/2014 2 20 2014 8 907 524180 4819672 121 39
10:00:49 2/27/2014 2 27 2014 10 918 525420 4819676 63 40
14:00:41 1/30/2010 1 30 2010 14 643 522812 4819667 167 40
18:00:27 4/22/2008 4 22 2008 18 633 523596 4819670 168 40
18:00:47 3/29/2011 3 29 2011 18 661 525175 4819676 64 40
8:00:48 3/21/2009 3 21 2009 8 643 523000 4819668 167 40
0:00:37 4/4/2011 4 4 2011 0 647 521692 4819663 170 40
16:00:18 4/20/2014 4 20 2014 16 913 523364 4819669 168 40
6:00:24 4/8/2009 4 8 2009 6 643 524909 4819675 64 40
10:00:55 1/16/2009 1 16 2009 10 635 523088 4819668 167 40
0:00:56 3/23/2012 3 23 2012 0 671 521620 4819664 170 40
22:00:42 2/25/2014 2 25 2014 22 913 527214 4819684 57 40



20:00:54 12/22/2013 12 22 2013 20 913 527148 4819684 57 40
6:00:24 4/7/2009 4 7 2009 6 640 525044 4819676 64 40
18:00:45 3/21/2009 3 21 2009 18 634 522966 4819668 167 40
4:00:54 3/28/2012 3 28 2012 4 676 521452 4819663 171 40
14:00:34 1/16/2014 1 16 2014 14 909 523064 4819669 167 40
8:00:42 3/13/2009 3 13 2009 8 645 526442 4819681 59 40
6:00:54 3/14/2014 3 14 2014 6 918 525138 4819676 64 40
4:00:48 3/19/2009 3 19 2009 4 640 523430 4819670 168 40
20:00:48 1/23/2013 1 23 2013 20 677 521557 4819664 171 40
6:00:53 3/27/2010 3 27 2010 6 639 525120 4819677 64 40
4:01:24 3/14/2014 3 14 2014 4 918 525142 4819677 64 40
8:00:48 3/20/2009 3 20 2009 8 639 523217 4819670 168 40
4:00:50 4/8/2009 4 8 2009 4 643 524908 4819676 64 40
14:00:43 1/23/2013 1 23 2013 14 677 521568 4819665 171 40
14:00:41 4/10/2009 4 10 2009 14 643 524658 4819675 65 40
10:01:12 2/2/2011 2 2 2011 10 650 523756 4819672 169 40
0:00:47 3/26/2012 3 26 2012 0 678 522177 4819667 165 40
2:00:58 1/24/2013 1 24 2013 2 677 521581 4819665 171 40
0:00:41 4/20/2011 4 20 2011 0 801 521320 4819665 171 40
22:00:54 4/3/2014 4 3 2014 22 914 521386 4819665 171 40
14:00:15 4/2/2008 4 2 2008 14 635 523324 4819672 168 40
22:00:20 4/23/2008 4 23 2008 22 631 521226 4819665 171 40
6:00:53 3/26/2014 3 26 2014 6 908 524619 4819676 65 40
12:00:44 3/11/2012 3 11 2012 12 663 523706 4819673 169 40
12:00:58 1/13/2011 1 13 2011 12 647 524190 4819675 121 39
16:00:43 1/30/2010 1 30 2010 16 643 522799 4819670 166 40
18:00:53 3/6/2010 3 6 2010 18 642 526542 4819684 59 40
0:00:53 4/4/2012 4 4 2012 0 678 525730 4819681 62 40
10:00:38 3/1/2012 3 1 2012 10 663 525037 4819678 64 40
12:00:47 4/28/2011 4 28 2011 12 667 525826 4819681 62 40
12:00:56 11/21/2010 11 21 2010 12 647 523649 4819673 169 40
14:00:41 3/19/2009 3 19 2009 14 639 523253 4819672 168 40
4:00:56 3/16/2014 3 16 2014 4 918 524961 4819678 64 40
4:00:56 11/18/2013 11 18 2013 4 907 523494 4819673 168 40
6:00:25 3/16/2014 3 16 2014 6 918 524959 4819678 64 40
0:00:43 4/6/2009 4 6 2009 0 638 523503 4819673 168 40
12:00:26 2/23/2014 2 23 2014 12 908 524139 4819675 121 39
18:00:41 3/18/2011 3 18 2011 18 661 522133 4819669 165 40
6:00:33 4/16/2014 4 16 2014 6 916 525059 4819679 64 40
14:00:42 4/28/2008 4 28 2008 14 636 524092 4819675 121 39
18:01:11 4/26/2014 4 26 2014 18 913 527049 4819687 57 40
4:00:54 3/27/2010 3 27 2010 4 639 525119 4819679 64 40
14:00:48 4/22/2009 4 22 2009 14 634 523408 4819673 168 40
18:03:10 3/28/2010 3 28 2010 18 654 525188 4819680 64 40
14:00:49 3/26/2011 3 26 2011 14 655 525298 4819680 63 40
8:00:47 4/6/2008 4 6 2008 8 635 523044 4819672 167 40
0:00:48 1/19/2011 1 19 2011 0 638 523643 4819674 169 40
10:00:54 3/27/2008 3 27 2008 10 634 523788 4819675 169 40
14:00:50 3/28/2010 3 28 2010 14 656 523842 4819675 169 40
8:00:24 12/18/2010 12 18 2010 8 639 526389 4819685 61 40
0:00:54 4/6/2009 4 6 2009 0 640 523464 4819674 168 40
16:00:48 1/15/2013 1 15 2013 16 679 521640 4819668 170 40
16:00:46 1/6/2014 1 6 2014 16 909 523324 4819674 168 40
14:00:56 4/18/2011 4 18 2011 14 666 525158 4819681 64 40



14:00:48 4/27/2013 4 27 2013 14 658 523498 4819675 168 40
22:00:54 12/27/2013 12 27 2013 22 907 523385 4819674 168 40
18:00:48 2/20/2014 2 20 2014 18 908 522710 4819672 166 40
18:00:48 1/8/2010 1 8 2010 18 638 521894 4819670   170     40
18:00:53        3/7/2014        3       7       2014    18      908     522492  4819672 166     40
10:00:58        5/6/2009        5       6       2009    10      642     523374  4819675 168     40
12:00:56        12/28/2013      12      28      2013    12      909     523178  4819674 167     40
18:00:24        4/13/2011       4       13      2011    18      659     524873  4819680 64      40
10:00:50        4/11/2010       4       11      2010    10      651     523815  4819677 169     40
10:00:50        12/13/2012      12      13      2012    10      665     523023  4819674 167     40
8:00:48 3/11/2011       3       11      2011    8       801     523679  4819676 169     40
14:00:36        3/2/2010        3       2       2010    14      641     522334  4819672 165     40
0:00:55 2/26/2014       2       26      2014    0       913     527203  4819690 57      40
14:00:53        4/4/2014        4       4       2014    14      907     523677  4819677 169     40
0:00:54 2/8/2010        2       8       2010    0       640     522280  4819672 165     40
4:00:31 2/11/2011       2       11      2011    4       639     523370  4819676 168     40
16:00:54        3/23/2010       3       23      2010    16      639     521994  4819671 170     40
6:00:55 3/14/2014       3       14      2014    6       916     524934  4819681 64      40
12:00:48        3/22/2011       3       22      2011    12      666     523385  4819676 168     40
18:00:54        3/18/2009       3       18      2009    18      633     522557  4819673 166     40
0:01:16 12/22/2012      12      22      2012    0       675     525096  4819682 64      40
14:00:42        3/18/2011       3       18      2011    14      801     521978  4819671 170     40
16:00:41        3/30/2012       3       30      2012    16      658     524379  4819680 121     39
4:00:53 1/5/2010        1       5       2010    4       638     522124  4819672 165     40
4:00:47 4/7/2009        4       7       2009    4       637     525124  4819683 64      40
8:00:46 12/24/2010      12      24      2010    8       642     526804  4819689 59      40
8:00:20 1/18/2014       1       18      2014    8       908     522869  4819675 167     40
6:00:18 4/17/2008       4       17      2008    6       634     521366  4819670 171     40
22:00:16        3/29/2009       3       29      2009    22      642     524029  4819679 121     39
14:00:53        3/19/2009       3       19      2009    14      647     523214  4819676 168     40
8:00:48 4/5/2008        4       5       2008    8       634     523682  4819678 169     40
14:00:22        12/28/2013      12      28      2013    14      909     523179  4819677 167     40
14:00:50        3/22/2011       3       22      2011    14      666     523390  4819677 168     40
4:00:42 3/14/2014       3       14      2014    4       916     524946  4819683 64      40
6:00:55 4/7/2009        4       7       2009    6       637     525122  4819684 64      40
10:00:54        2/27/2014       2       27      2014    10      907     525436  4819685 63      40
10:00:54        12/26/2013      12      26      2013    10      911     523349  4819677 168     40
6:00:47 1/20/2012       1       20      2012    6       666     526941  4819691 57      40
22:01:11        4/24/2013       4       24      2013    22      671     521390  4819671 171     40
16:00:45        4/3/2011        4       3       2011    16      667     525271  4819685 63      40
0:00:54 1/17/2010       1       17      2010    0       640     527054  4819692 57      40
8:00:49 1/17/2009       1       17      2009    8       635     522934  4819677 167     40
14:00:53        4/29/2008       4       29      2008    14      636     522988  4819677 167     40
8:00:54 1/3/2012        1       3       2012    8       665     526542  4819690 59      40
18:00:23        4/12/2008       4       12      2008    18      633     522454  4819676 166     40
10:00:48        12/2/2011       12      2       2011    10      659     522082  4819674 165     40
6:00:47 3/28/2012       3       28      2012    6       676     521450  4819673 171     40
16:00:37        2/3/2011        2       3       2011    16      642     523250  4819679 168     40
18:00:47        4/17/2009       4       17      2009    18      640     526629  4819691 59      40
4:00:55 4/16/2014       4       16      2014    4       916     525063  4819685 64      40
12:00:41        4/4/2012        4       4       2012    12      658     522437  4819676 166     40
6:00:15 1/17/2009       1       17      2009    6       635     522928  4819678 167     40
10:00:32        3/11/2012       3       11      2012    10      663     523703  4819680 169     40
8:00:48 12/27/2013      12      27      2013    8       671     521401  4819673 171     40



16:00:48        1/18/2013       1       18      2013    16      665     523229  4819679 168     40
10:00:56        1/30/2010       1       30      2010    10      640     523144  4819678 167     40
16:00:54        3/23/2009       3       23      2009    16      638     522681  4819677 166     40
10:00:55        3/6/2014        3       6       2014    10      918     524514  4819684 65      40
2:01:23 1/20/2011       1       20      2011    2       650     524059  4819682 121     39
20:00:53        3/24/2014       3       24      2014    20      909     525384  4819687 63      40
10:00:55        1/17/2014       1       17      2014    10      679     523330  4819680 168     40
10:00:50        3/16/2009       3       16      2009    10      644     523802  4819682 169     40
8:00:22 2/24/2012       2       24      2012    8       663     523876  4819682 169     40
10:02:23        4/1/2012        4       1       2012    10      666     524160  4819683 121     39
22:00:47        12/27/2013      12      27      2013    22      909     523369  4819680 168     40
2:00:41 3/30/2009       3       30      2009    2       644     524041  4819683 121     39
2:00:30 1/17/2009       1       17      2009    2       635     522931  4819680 167     40
18:00:47        3/28/2012       3       28      2012    18      676     524195  4819684 121     39
10:00:24        2/28/2010       2       28      2010    10      643     525542  4819689 63      40
18:00:38        1/28/2010       1       28      2010    18      640     523149  4819681 167     40
2:00:41 4/9/2012        4       9       2012    2       666     524971  4819687 64      40
18:00:45        1/24/2014       1       24      2014    18      907     523395  4819682 168     40
18:00:50        1/2/2013        1       2       2013    18      665     523143  4819681 167     40
10:00:44        11/26/2010      11      26      2010    10      655     523427  4819682 168     40
16:00:48        4/16/2011       4       16      2011    16      663     524323  4819685 121     39
16:00:42        1/15/2014       1       15      2014    16      917     522995  4819680 167     40
6:00:52 2/5/2014        2       5       2014    6       908     523529  4819682 168     40
12:00:48        3/19/2009       3       19      2009    12      638     523405  4819682 168     40
20:00:50        3/24/2013       3       24      2013    20      679     521428  4819676 171     40
16:00:45        1/28/2010       1       28      2010    16      640     523154  4819681 167     40
12:00:40        3/19/2009       3       19      2009    12      647     523217  4819682 168     40
16:01:44        3/2/2010        3       2       2010    16      641     522352  4819679 165     40
18:00:41        4/1/2009        4       1       2009    18      646     522290  4819679 165     40
12:00:42        2/3/2011        2       3       2011    12      638     524204  4819685 121     39
14:00:43        3/12/2010       3       12      2010    14      643     526506  4819694 59      40
8:00:54 3/9/2013        3       9       2013    8       663     523964  4819684 169     40
12:00:14        2/4/2014        2       4       2014    12      916     523657  4819683 169     40
10:00:45        3/28/2010       3       28      2010    10      650     524808  4819688 64      40
6:01:24 4/8/2012        4       8       2012    6       678     525165  4819689 64      40
14:00:53        12/30/2012      12      30      2012    14      679     522595  4819680 166     40
0:00:54 12/13/2012      12      13      2012    0       665     525594  4819691 63      40
12:00:55        4/5/2011        4       5       2011    12      654     525331  4819690 63      40
12:00:47        1/2/2014        1       2       2014    12      916     523377  4819683 168     40
8:01:18 2/18/2014       2       18      2014    8       907     524199  4819686 121     39
14:00:47        3/9/2010        3       9       2010    14      643     526274  4819694 61      40
18:00:56        1/23/2013       1       23      2013    18      677     521586  4819677 171     40
16:01:21        1/2/2013        1       2       2013    16      671     522347  4819680 165     40
12:00:38        1/30/2010       1       30      2010    12      640     523140  4819683 167     40
16:00:23        1/29/2010       1       29      2010    16      640     523147  4819683 167     40
12:00:09        3/24/2009       3       24      2009    12      638     523995  4819686 169     40
8:00:41 2/5/2014        2       5       2014    8       908     523529  4819684 168     40
4:00:41 1/6/2014        1       6       2014    4       679     523320  4819684 168     40
12:00:56        2/3/2011        2       3       2011    12      639     524143  4819687 121     39
16:01:41        4/7/2010        4       7       2010    16      639     525027  4819690 64      40
20:00:56        3/24/2014       3       24      2014    20      918     525036  4819690 64      40
4:00:32 4/10/2011       4       10      2011    4       660     521795  4819679 170     40
8:00:39 1/25/2014       1       25      2014    8       916     526121  4819695 61      40
14:00:42        2/28/2010       2       28      2010    14      644     525459  4819692 63      40



14:00:20        1/15/2014       1       15      2014    14      908     522889  4819683 167     40
10:00:50        2/9/2013        2       9       2013    10      663     524340  4819689 121     39
18:00:54        3/18/2009       3       18      2009    18      633     522480  4819682 166     40
18:01:12        3/23/2012       3       23      2012    18      680     523806  4819687 169     40
4:00:50 1/17/2009       1       17      2009    4       635     522941  4819684 167     40
16:00:12        12/26/2012      12      26      2012    16      675     523162  4819685 167     40
10:00:48        3/2/2013        3       2       2013    10      663     525555  4819693 63      40
6:00:44 4/13/2011       4       13      2011    6       666     521419  4819679 171     40
14:00:54        1/18/2013       1       18      2013    14      665     523227  4819685 168     40
0:00:41 1/17/2009       1       17      2009    0       635     522929  4819684 167     40
8:00:53 3/20/2009       3       20      2009    8       634     523367  4819686 168     40
6:00:49 4/15/2014       4       15      2014    6       909     525851  4819695 62      40
18:00:51        3/18/2014       3       18      2014    18      917     522116  4819682 165     40
22:00:53        12/11/2010      12      11      2010    22      654     525648  4819694 62      40
8:00:56 3/21/2009       3       21      2009    8       635     523029  4819685 167     40
12:00:26        3/1/2010        3       1       2010    12      644     523507  4819687 168     40
12:00:44        1/9/2011        1       9       2011    12      639     523756  4819688 169     40
18:00:07        1/16/2009       1       16      2009    18      635     522946  4819685 167     40
18:00:54        12/5/2010       12      5       2010    18      647     522708  4819684 166     40
18:00:56        4/23/2008       4       23      2008    18      631     521372  4819680 171     40
22:00:54        1/14/2013       1       14      2013    22      677     521675  4819681 170     40
14:00:56        2/19/2014       2       19      2014    14      908     524204  4819690 121     39
0:00:53 2/10/2010       2       10      2010    0       647     522234  4819683 165     40
16:00:55        1/16/2014       1       16      2014    16      916     522705  4819685 166     40
18:00:14        4/25/2009       4       25      2009    18      639     524036  4819690 121     39
0:00:43 3/30/2009       3       30      2009    0       644     524037  4819690 121     39
14:00:55        2/4/2014        2       4       2014    14      916     523647  4819688 169     40
2:00:55 1/6/2014        1       6       2014    2       679     523317  4819687 168     40
6:00:36 2/18/2014       2       18      2014    6       907     524200  4819691 121     39
12:00:48        4/23/2013       4       23      2013    12      658     522558  4819685 166     40
12:00:42        1/18/2013       1       18      2013    12      665     523455  4819688 168     40
0:00:41 12/12/2010      12      12      2010    0       642     525557  4819696 63      40
10:00:49        1/15/2014       1       15      2014    10      917     523037  4819687 167     40
10:00:23        4/26/2010       4       26      2010    10      646     522512  4819685 166     40
14:00:54        2/14/2011       2       14      2011    14      654     522626  4819686 166     40
12:00:42        3/30/2011       3       30      2011    12      658     524356  4819692 121     39
18:00:57        4/8/2010        4       8       2010    18      652     524035  4819691 121     39
6:00:41 1/20/2011       1       20      2011    6       650     524052  4819691 121     39
12:00:49        1/7/2014        1       7       2014    12      909     524103  4819692 121     39
10:00:55        4/27/2013       4       27      2013    10      671     522328  4819686 165     40
4:00:54 4/17/2008       4       17      2008    4       634     521374  4819683 171     40
18:00:48        1/6/2010        1       6       2010    18      644     521702  4819684 170     40
8:00:48 3/1/2010        3       1       2010    8       646     525197  4819696 64      40
20:00:32        12/27/2013      12      27      2013    20      909     523368  4819690 168     40
10:00:52        11/21/2010      11      21      2010    10      641     523999  4819692 169     40
22:00:54        2/9/2010        2       9       2010    22      647     522235  4819686 165     40
14:00:48        1/2/2013        1       2       2013    14      665     523281  4819690 168     40
10:00:56        1/18/2013 1 18 2013 10 665 523454 4819690 168 40
16:00:55 1/2/2013 1 2 2013 16 665 523284 4819690 168 40
18:00:54 1/9/2010 1 9 2010 18 639 521347 4819683 171 40
14:00:16 1/8/2010 1 8 2010 14 644 522765 4819688 166 40
22:00:54 4/12/2011 4 12 2011 22 666 521407 4819684 171 40
8:00:12 11/30/2010 11 30 2010 8 653 521767 4819685 170 40
14:00:53 2/3/2011 2 3 2011 14 642 523218 4819690 168 40



18:00:53 2/9/2010 2 9 2010 18 647 522235 4819687 165 40
0:00:47 12/24/2011 12 24 2011 0 650 525781 4819699 62 40
8:00:53 3/31/2008 3 31 2008 8 634 523880 4819692 169 40
8:00:41 3/24/2008 3 24 2008 8 637 524364 4819694 121 39
22:01:12 1/6/2010 1 6 2010 22 644 521696 4819685 170 40
20:00:28 4/12/2014 4 12 2014 20 909 524995 4819697 64 40
6:00:53 1/15/2013 1 15 2013 6 679 521646 4819685 170 40
18:00:44 3/23/2009 3 23 2009 18 646 522429 4819688 166 40
12:00:42 11/30/2010 11 30 2010 12 643 522805 4819689 167 40
18:00:42 3/27/2009 3 27 2009 18 645 523232 4819691 168 40
10:02:01 4/27/2011 4 27 2011 10 664 524167 4819694 121 39
4:00:53 3/30/2009 3 30 2009 4 644 524040 4819693 121 39
6:00:29 3/20/2009 3 20 2009 6 648 523466 4819691 168 40
8:00:24 3/16/2009 3 16 2009 8 645 524007 4819693 169 40
8:00:25 11/30/2010 11 30 2010 8 641 521791 4819686 170 40
22:00:15 4/4/2010 4 4 2010 22 652 524925 4819697 64 40
8:00:50 4/6/2014 4 6 2014 8 916 524998 4819697 64 40
14:00:15 2/28/2010 2 28 2010 14 640 525524 4819699 63 40
12:00:42 5/1/2010 5 1 2010 12 639 523460 4819692 168 40
14:00:16 4/26/2011 4 26 2011 14 668 525735 4819700 62 40
14:00:52 4/16/2011 4 16 2011 14 664 523045 4819691 167 40
12:00:42 4/5/2011 4 5 2011 12 650 525025 4819698 64 40
0:00:23 1/8/2014 1 8 2014 0 917 522604 4819689 166 40
8:00:54 1/20/2011 1 20 2011 8 650 524049 4819694 121 39
12:00:42 1/2/2013 1 2 2013 12 665 523288 4819692 168 40
18:00:51 1/24/2014 1 24 2014 18 916 525320 4819699 63 40
18:00:53 3/19/2010 3 19 2010 18 654 523518 4819693 168 40
8:01:53 1/6/2014 1 6 2014 8 679 523329 4819692 168 40
18:00:54 4/4/2010 4 4 2010 18 652 524930 4819698 64 40
10:00:54 5/1/2010 5 1 2010 10 639 523460 4819693 168 40
12:00:23 4/26/2010 4 26 2010 12 646 522510 4819689 166 40
14:00:53 4/2/2011 4 2 2011 14 655 523912 4819694 169 40
10:00:48 2/25/2013 2 25 2013 10 663 525035 4819698 64 40
10:00:41 4/20/2009 4 20 2009 10 644 523816 4819694 169 40
10:00:29 1/16/2013 1 16 2013 10 677 521692 4819687 170 40
22:00:50 1/4/2010 1 4 2010 22 641 522200 4819689 165 40
16:00:54 4/21/2008 4 21 2008 16 632 526656 4819705 59 40
16:00:56 1/16/2013 1 16 2013 16 677 521709 4819687 170 40
8:00:51 12/19/2012 12 19 2012 8 670 523456 4819693 168 40
4:00:42 12/30/2012 12 30 2012 4 663 522357 4819689 165 40
16:00:53 1/1/2011 1 1 2011 16 638 522900 4819691 167 40
10:00:50 3/29/2008 3 29 2008 10 633 523731 4819694 169 40
16:00:24 3/1/2013 3 1 2013 16 679 522448 4819690 166 40
12:00:47 3/22/2009 3 22 2009 12 643 524752 4819698 65 40
14:00:48 3/23/2009 3 23 2009 14 637 523300 4819693 168 40
14:00:41 1/17/2013 1 17 2013 14 663 523315 4819693 168 40
22:00:54 1/7/2014 1 7 2014 22 917 522583 4819691 166 40
12:00:35 4/5/2011 4 5 2011 12 669 524802 4819699 65 40
12:00:41 12/26/2013 12 26 2013 12 909 523209 4819693 168 40
22:01:11 12/19/2012 12 19 2012 22 675 523446 4819694 168 40
14:00:39 3/1/2010 3 1 2010 14 642 524029 4819696 121 39
2:01:18 12/10/2012 12 10 2012 2 657 527020 4819708 57 40
2:00:54 1/18/2014 1 18 2014 2 908 522816 4819692 167 40
18:01:02 3/13/2010 3 13 2010 18 801 525007 4819700 64 40



14:00:45 4/6/2011 4 6 2011 14 801 525658 4819702 62 40
2:00:41 4/13/2011 4 13 2011 2 666 521408 4819688 171 40
0:00:56 1/21/2014 1 21 2014 0 917 522792 4819692 166 40
4:00:54 4/13/2011 4 13 2011 4 666 521409 4819688 171 40
22:00:24 1/11/2012 1 11 2012 22 658 525015 4819700 64 40
6:00:55 12/27/2013 12 27 2013 6 671 521404 4819688 171 40
20:00:55 1/14/2013 1 14 2013 20 677 521675 4819689 170 40
4:00:56 1/20/2011 1 20 2011 4 650 524046 4819697 121 39
2:01:12 2/23/2014 2 23 2014 2 908 523385 4819695 168 40
0:00:27 4/13/2011 4 13 2011 0 666 521405 4819688 171 40
12:00:27 3/29/2009 3 29 2009 12 648 524319 4819698 121 39
18:00:55 1/7/2010 1 7 2010 18 639 521792 4819690 170 40
16:00:53 12/9/2011 12 9 2011 16 801 521456 4819689 171 40
10:00:53 1/9/2011 1 9 2011 10 639 523750 4819696 169 40
12:00:28 3/23/2010 3 23 2010 12 644 522686 4819693 166 40
8:00:39 4/20/2011 4 20 2011 8 669 525604 4819703 63 40
8:00:42 3/2/2010 3 2 2010 8 642 523918 4819697 169 40
8:00:49 1/15/2013 1 15 2013 8 679 521646 4819690 170 40
18:00:11 4/2/2011 4 2 2011 18 801 523812 4819697 169 40
12:00:55 3/23/2009 3 23 2009 12 637 523296 4819695 168 40
22:00:42 1/19/2014 1 19 2014 22 917 522571 4819693 166 40
18:00:47 3/23/2010 3 23 2010 18 641 521738 4819690 170 40
12:00:53 1/17/2014 1 17 2014 12 679 523346 4819696 168 40
12:00:54 1/15/2014 1 15 2014 12 917 523049 4819695 167 40
0:00:48 1/6/2014 1 6 2014 0 679 523330 4819696 168 40
8:00:23 12/2/2011 12 2 2011 8 663 522669 4819694 166 40
0:01:12 12/19/2012 12 19 2012 0 675 524710 4819701 65 40
18:00:48 12/8/2010 12 8 2010 18 650 523401 4819696 168 40
2:00:44 1/21/2014 1 21 2014 2 917 522774 4819694 166 40
18:00:55 2/27/2011 2 27 2011 18 654 522449 4819693 166 40
6:00:54 2/23/2014 2 23 2014 6 908 523385 4819696 168 40
10:00:47 1/4/2014 1 4 2014 10 671 522475 4819693 166 40
4:00:47 2/23/2014 2 23 2014 4 908 523383 4819696 168 40
6:00:55 1/6/2014 1 6 2014 6 679 523321 4819696 168 40
12:00:16 4/2/2010 4 2 2010 12 640 524142 4819700 121 39
18:00:22 4/9/2012 4 9 2012 18 670 524057 4819699 121 39
12:00:26 3/12/2010 3 12 2010 12 643 526446 4819708 59 40
14:00:55 1/30/2010 1 30 2010 14 640 523161 4819696 167 40
10:00:54 1/2/2014 1 2 2014 10 916 523374 4819697 168 40
14:00:53 3/2/2013 3 2 2013 14 658 525490 4819705 63 40
16:00:53 12/8/2010 12 8 2010 16 638 522561 4819695 166 40
6:00:54 1/18/2014 1 18 2014 6 908 522853 4819696 167 40
14:00:23 3/6/2014 3 6 2014 14 916 522745 4819696 166 40
10:00:47 3/23/2010 3 23 2010 10 746 524370 4819701 121 39
0:00:55 1/20/2014 1 20 2014 0 908 522738 4819696 166 40
10:00:48 11/30/2010 11 30 2010 10 643 522803 4819696 166 40
8:00:47 3/2/2014 3 2 2014 8 908 525145 4819704 64 40
18:00:53 3/24/2011 3 24 2011 18 665 522499 4819695 166 40
12:00:42 3/2/2013 3 2 2013 12 658 525485 4819706 63 40
12:00:41 3/23/2010 3 23 2010 12 655 522694 4819696 166 40
18:00:47 2/12/2013 2 12 2013 18 680 523587 4819699 168 40
6:00:41 4/20/2009 4 20 2009 6 640 525180 4819705 64 40
16:00:47 1/30/2010 1 30 2010 16 640 523164 4819698 167 40
16:00:35 4/28/2011 4 28 2011 16 655 523455 4819699 168 40



8:00:47 4/17/2008 4 17 2008 8 634 521748 4819693 170 40
8:00:48 3/1/2010 3 1 2010 8 644 524980 4819704 64 40
18:00:44 3/14/2010 3 14 2010 18 642 524815 4819704 64 40
16:00:53 4/29/2011 4 29 2011 16 667 525252 4819705 63 40
18:00:41 4/9/2012 4 9 2012 18 671 523973 4819701 169 40
14:00:53 1/4/2011 1 4 2011 14 638 523114 4819698 167 40
18:00:56 3/18/2010 3 18 2010 18 644 524486 4819703 65 40
16:00:26 4/19/2014 4 19 2014 16 907 523637 4819700 169 40
14:00:25 4/4/2008 4 4 2008 14 636 522580 4819696 166 40
18:00:56 12/10/2010 12 10 2010 18 650 523421 4819699 168 40
2:00:47 12/15/2012 12 15 2012 2 657 527043 4819713 57 40
10:00:53 12/30/2012 12 30 2012 10 679 522604 4819696 166 40
12:00:53 1/6/2014 1 6 2014 12 909 523385 4819699 168 40
0:00:50 4/6/2009 4 6 2009 0 639 523484 4819700 168 40
12:00:42 3/31/2010 3 31 2010 12 652 525181 4819706 64 40
12:00:44 11/25/2010 11 25 2010 12 801 523380 4819699 168 40
8:00:55 2/9/2010 2 9 2010 8 638 522247 4819696 165 40
4:00:54 1/18/2014 1 18 2014 4 908 522855 4819698 167 40
14:00:54 12/26/2012 12 26 2012 14 675 523596 4819700 168 40
16:00:48 1/24/2014 1 24 2014 16 907 523350 4819700 168 40
12:00:28 3/2/2013 3 2 2013 12 663 525532 4819708 63 40
6:00:53 12/20/2013 12 20 2013 6 911 523402 4819700 168 40
14:01:01 3/31/2010 3 31 2010 14 652 525187 4819707 64 40
16:00:48 3/22/2009 3 22 2009 16 645 525378 4819708 63 40
8:00:24 4/23/2010 4 23 2010 8 639 524159 4819703 121 39
14:00:33 4/17/2008 4 17 2008 14 636 523860 4819702 169 40
12:00:28 1/29/2014 1 29 2014 12 908 522916 4819699 167 40
18:00:55 12/27/2012 12 27 2012 18 675 523416 4819701 168 40
18:01:11 3/13/2009 3 13 2009 18 639 521592 4819695 171 40
14:00:53 4/7/2012 4 7 2012 14 679 525722 4819709 62 40
12:00:54 12/30/2012 12 30 2012 12 679 522606 4819698 166 40
14:00:44 4/26/2014 4 26 2014 14 913 526538 4819713 59 40
14:00:24 4/28/2011 4 28 2011 14 655 523743 4819702 169 40
10:00:44 5/7/2011 5 7 2011 10 666 525853 4819710 62 40
22:00:55 1/7/2010 1 7 2010 22 639 521794 4819696 170 40
20:00:53 1/7/2014 1 7 2014 20 917 522585 4819699 166 40
14:00:21 3/1/2010 3 1 2010 14 647 523829 4819703 169 40
18:00:28 12/21/2012 12 21 2012 18 670 522255 4819698 165 40
10:00:44 11/26/2010 11 26 2010 10 651 523293 4819702 168 40
0:00:53 2/9/2010 2 9 2010 0 638 522243 4819698 165 40
16:01:14 1/16/2014 1 16 2014 16 908 522135 4819698 165 40
10:00:53 2/28/2014 2 28 2014 10 918 524654 4819707 65 40
8:00:48 1/28/2014 1 28 2014 8 908 522887 4819700 167 40
12:00:49 1/22/2014 1 22 2014 12 907 523391 4819702 168 40
14:00:19 3/18/2009 3 18 2009 14 640 523620 4819703 169 40
14:00:56 1/2/2014 1 2 2014 14 916 523253 4819702 168 40
0:00:24 3/2/2010 3 2 2010 0 646 523654 4819703 169 40
4:01:11 3/27/2010 3 27 2010 4 638 525233 4819709 63 40
10:00:54 4/7/2010 4 7 2010 10 639 524319 4819706 121 39
6:01:23 1/24/2013 1 24 2013 6 677 521536 4819696 171 40
18:00:48 1/13/2013 1 13 2013 18 679 522293 4819699 165 40
22:01:00 1/5/2014 1 5 2014 22 679 523313 4819702 168 40
22:00:55 11/26/2010 11 26 2010 22 801 523449 4819703 168 40
16:00:41 4/20/2011 4 20 2011 16 664 523684 4819704 169 40



4:00:53 1/24/2013 1 24 2013 4 677 521540 4819697 171 40
18:01:16 3/31/2010 3 31 2010 18 652 525218 4819710 63 40
18:00:55 1/28/2014 1 28 2014 18 917 522393 4819700 165 40
16:00:47 3/10/2013 3 10 2013 16 677 523269 4819703 168 40
6:00:57 3/27/2010 3 27 2010 6 638 525230 4819710 63 40
0:00:48 12/8/2010 12 8 2010 0 639 526365 4819714 61 40
18:00:53 5/11/2011 5 11 2011 18 666 524548 4819707 65 40
18:00:53 4/19/2011 4 19 2011 18 667 521942 4819698 170 40
14:00:42 1/16/2014 1 16 2014 14 916 522866 4819701 167 40
12:00:41 4/17/2011 4 17 2011 12 666 525853 4819712 62 40
18:00:55 12/6/2010 12 6 2010 18 655 526969 4819717 57 40
10:00:54 12/1/2010 12 1 2010 10 646 522728 4819701 166 40
8:00:20 3/19/2009 3 19 2009 8 642 523503 4819704 168 40
2:00:42 1/20/2014 1 20 2014 2 917 522567 4819701 166 40
18:00:53 4/29/2009 4 29 2009 18 644 523831 4819705 169 40
12:00:56 4/17/2011 4 17 2011 12 662 525863 4819713 62 40
20:00:54 1/19/2014 1 19 2014 20 917 522571 4819701 166 40
0:00:54 1/20/2014 1 20 2014 0 917 522571 4819701 166 40
14:00:28 4/13/2012 4 13 2012 14 666 526280 4819715 61 40
18:00:54 2/19/2011 2 19 2011 18 639 523897 4819706 169 40
10:00:47 3/3/2012 3 3 2012 10 665 524067 4819706 121 39
16:00:42 1/10/2010 1 10 2010 16 641 521846 4819699 170 40
18:00:43 5/2/2011 5 2 2011 18 664 523858 4819706 169 40
14:00:49 1/6/2014 1 6 2014 14 909 523384 4819704 168 40
18:00:32 3/23/2012 3 23 2012 18 678 524468 4819708 65 40
6:00:24 3/14/2014 3 14 2014 6 908 525099 4819711 64 40
16:00:47 3/28/2012 3 28 2012 16 663 523986 4819707 169 40
0:00:57 12/26/2011 12 26 2011 0 650 526200 4819716 61 40
10:00:42 3/16/2009 3 16 2009 10 634 523422 4819705 168 40
14:01:12 4/25/2011 4 25 2011 14 662 524005 4819707 169 40
2:00:48 1/17/2013 1 17 2013 2 671 523167 4819705 167 40
12:00:54 1/4/2014 1 4 2014 12 671 522535 4819703 166 40
16:00:49 4/8/2012 4 8 2012 16 672 524336 4819709 121 39
4:01:24 2/9/2010 2 9 2010 4 638 522239 4819702 165 40
12:00:20 4/8/2009 4 8 2009 12 637 524167 4819708 121 39
10:01:02 1/16/2014 1 16 2014 10 679 523418 4819706 168 40
10:00:54 3/29/2008 3 29 2008 10 634 523831 4819707 169 40
12:00:35 1/18/2011 1 18 2011 12 801 523201 4819705 167 40
6:00:47 1/20/2014 1 20 2014 6 917 522602 4819703 166 40
14:00:41 4/4/2008 4 4 2008 14 637 522534 4819703 166 40
18:00:48 1/7/2011 1 7 2011 18 654 522509 4819703 166 40
0:00:50 1/31/2013 1 31 2013 0 679 522261 4819702 165 40
12:00:21 3/24/2009 3 24 2009 12 635 523756 4819707 169 40
10:01:12 1/7/2014 1 7 2014 10 909 524133 4819709 121 39
8:00:42 1/15/2013 1 15 2013 8 677 521664 4819701 170 40
2:00:47 2/18/2012 2 18 2012 2 663 525361 4819714 63 40
12:00:38 1/29/2010 1 29 2010 12 640 523345 4819706 168 40
10:00:54 2/14/2013 2 14 2013 10 679 524646 4819711 65 40
10:00:41 3/16/2009 3 16 2009 10 643 523433 4819707 168 40
6:00:50 11/23/2013 11 23 2013 6 909 523947 4819709 169 40
12:00:56 1/8/2010 1 8 2010 12 644 522763 4819704 166 40
6:00:52 11/30/2010 11 30 2010 6 653 521752 4819701 170 40
10:00:53 1/6/2014 1 6 2014 10 909 523385 4819707 168 40
2:00:50 4/11/2009 4 11 2009 2 640 521905 4819702 170 40



18:02:54 3/28/2010 3 28 2010 18 647 524067 4819709 121 39
10:00:47 12/28/2013 12 28 2013 10 909 523199 4819706 167 40
10:00:47 2/18/2014 2 18 2014 10 907 524240 4819710 121 39
8:00:57 4/1/2011 4 1 2011 8 650 523740 4819708 169 40
8:00:54 12/26/2013 12 26 2013 8 911 523398 4819707 168 40
8:00:16 2/24/2014 2 24 2014 8 918 524278 4819710 121 39
4:00:55 1/20/2014 1 20 2014 4 917 522599 4819705 166 40
18:00:53 3/27/2010 3 27 2010 18 656 523727 4819708 169 40
4:00:53 1/17/2013 1 17 2013 4 671 523173 4819707 167 40
4:00:42 11/30/2010 11 30 2010 4 653 521755 4819702 170 40
14:00:50 3/18/2010 3 18 2010 14 651 523816 4819709 169 40
10:02:07 1/29/2014 1 29 2014 10 908 522899 4819706 167 40
14:00:41 12/7/2010 12 7 2010 14 650 523417 4819708 168 40
12:00:48 3/16/2009 3 16 2009 12 634 523422 4819708 168 40
16:00:26 12/1/2010 12 1 2010 16 639 522266 4819704 165 40
16:00:59 1/7/2011 1 7 2011 16 642 523094 4819707 167 40
14:00:30 1/4/2014 1 4 2014 14 671 522549 4819706 166 40
4:00:49 3/14/2014 3 14 2014 4 908 525106 4819715 64 40
10:00:25 4/22/2009 4 22 2009 10 642 526949 4819722 57 40
18:00:47 3/30/2013 3 30 2013 18 677 523723 4819710 169 40
0:00:46 1/8/2010 1 8 2010 0 639 521782 4819703 170 40
22:00:56 12/26/2013 12 26 2013 22 671 521296 4819702 171 40
6:00:53 2/9/2010 2 9 2010 6 638 522246 4819705 165 40
18:00:53 3/21/2010 3 21 2010 18 746 524300 4819712 121 39
16:01:09 3/23/2010 3 23 2010 16 640 521772 4819703 170 40
18:00:53 12/27/2012 12 27 2012 18 680 521303 4819702 171 40
22:00:54 2/8/2010 2 8 2010 22 638 522244 4819705 165 40
14:00:54 4/21/2011 4 21 2011 14 654 524749 4819714 65 40
18:00:35 1/19/2014 1 19 2014 18 908 522786 4819707 166 40
14:00:53 4/19/2008 4 19 2008 14 634 524777 4819714 65 40
0:00:41 1/26/2014 1 26 2014 0 917 522597 4819706 166 40
12:00:33 4/11/2010 4 11 2010 12 651 523991 4819711 169 40
12:00:42 4/18/2011 4 18 2011 12 801 524042 4819711 121 39
16:00:53 3/10/2012 3 10 2012 16 666 522559 4819706 166 40
6:01:24 1/15/2013 1 15 2013 6 677 521660 4819703 170 40
12:00:53 12/22/2009 12 22 2009 12 647 523387 4819709 168 40
10:01:16 2/24/2014 2 24 2014 10 907 525069 4819715 64 40
18:00:53 4/14/2012 4 14 2012 18 670 524335 4819713 121 39
20:00:53 12/26/2013 12 26 2013 20 917 522577 4819707 166 40
18:00:25 1/19/2014 1 19 2014 18 917 522627 4819707 166 40
22:00:54 12/21/2012 12 21 2012 22 670 522255 4819706 165 40
10:00:24 12/22/2009 12 22 2009 10 647 523388 4819710 168 40
10:00:41 12/8/2010 12 8 2010 10 647 523612 4819711 169 40
10:00:53 12/7/2010 12 7 2010 10 650 523384 4819710 168 40
8:00:57 3/9/2014 3 9 2014 8 908 524474 4819714 65 40
12:00:55 12/7/2010 12 7 2010 12 650 523381 4819710 168 40
14:00:23 3/22/2009 3 22 2009 14 644 524241 4819713 121 39
16:00:47 2/22/2011 2 22 2011 16 642 523101 4819709 167 40
14:01:30 4/7/2010 4 7 2010 14 641 524149 4819713 121 39
16:00:56 4/23/2008 4 23 2008 16 636 524193 4819713 121 39
6:00:54 12/26/2013 12 26 2013 6 917 522119 4819706 165 40
18:00:48 3/23/2012 3 23 2012 18 670 523657 4819711 169 40
18:00:54 1/7/2014 1 7 2014 18 679 523230 4819710 168 40
16:00:57 1/2/2013 1 2 2013 16 675 524427 4819714 65 40



16:00:18 1/4/2010 1 4 2010 16 633 523387 4819711 168 40
12:00:47 4/10/2012 4 10 2012 12 673 523244 4819710 168 40
14:00:54 1/24/2014 1 24 2014 14 907 523373 4819711 168 40
8:00:48 3/25/2011 3 25 2011 8 660 522963 4819709 167 40
16:00:53 3/11/2010 3 11 2010 16 644 524086 4819713 121 39
8:00:54 1/7/2014 1 7 2014 8 909 524949 4819717 64 40
18:00:54 3/23/2010 3 23 2010 18 640 521749 4819706 170 40
6:01:17 1/17/2013 1 17 2013 6 671 523173 4819710 167 40
18:00:41 2/28/2010 2 28 2010 18 646 525269 4819718 63 40
0:00:41 1/7/2014 1 7 2014 0 908 522608 4819708 166 40
2:00:47 12/16/2013 12 16 2013 2 916 524820 4819716 64 40
10:01:24 1/13/2011 1 13 2011 10 639 523983 4819713 169 40
20:00:54 1/5/2014 1 5 2014 20 679 523313 4819711 168 40
14:00:53 5/1/2010 5 1 2010 14 639 523943 4819713 169 40
16:00:42 4/23/2009 4 23 2009 16 645 526479 4819723 59 40
18:01:08 2/8/2010 2 8 2010 18 638 522245 4819708 165 40
2:00:52 11/22/2013 11 22 2013 2 914 524717 4819716 65 40
18:00:52 4/27/2010 4 27 2010 18 644 523996 4819714 169 40
4:00:30 4/4/2011 4 4 2011 4 662 522122 4819708 165 40
22:00:56 12/18/2012 12 18 2012 22 675 524763 4819717 65 40
4:00:53 12/26/2013 12 26 2013 4 917 522107 4819708 165 40
14:00:55 3/26/2011 3 26 2011 14 667 524736 4819717 65 40
18:00:43 4/20/2010 4 20 2010 18 646 523758 4819714 169 40
2:00:20 2/9/2010 2 9 2010 2 638 522249 4819709 165 40
14:00:14 3/10/2014 3 10 2014 14 916 524250 4819716 121 39
14:00:42 4/21/2013 4 21 2013 14 671 523507 4819713 168 40
14:00:53 1/21/2014 1 21 2014 14 679 522586 4819710 166 40
8:00:47 1/17/2013 1 17 2013 8 671 523174 4819712 167 40
16:00:53 1/17/2013 1 17 2013 16 671 523287 4819712 168 40
14:00:43 4/16/2011 4 16 2011 14 663 523095 4819712 167 40
6:00:53 12/12/2010 12 12 2010 6 642 525457 4819720 63 40
10:00:53 3/16/2009 3 16 2009 10 640 523379 4819713 168 40
18:00:53 1/2/2013 1 2 2013 18 677 521638 4819707 170 40
22:00:43 1/25/2014 1 25 2014 22 917 522618 4819711 166 40
18:00:26 2/26/2010 2 26 2010 18 642 525065 4819719 64 40
10:00:50 1/17/2010 1 17 2010 10 643 525869 4819722 62 40
16:00:23 3/10/2012 3 10 2012 16 663 522258 4819710 165 40
2:00:42 4/20/2011 4 20 2011 2 801 521377 4819707 171 40
0:00:50 1/22/2013 1 22 2013 0 679 522256 4819710 165 40
2:00:55 4/25/2013 4 25 2013 2 671 521417 4819707 171 40
14:00:53 1/29/2014 1 29 2014 14 908 522870 4819712 167 40
10:00:54 1/8/2010 1 8 2010 10 644 522765 4819712 166 40
8:00:16 3/9/2010 3 9 2010 8 639 525842 4819723 62 40
10:00:56 4/14/2009 4 14 2009 10 639 525220 4819720 63 40
2:00:38 2/10/2010 2 10 2010 2 647 522257 4819710 165 40
20:00:42 1/25/2014 1 25 2014 20 917 522585 4819711 166 40
0:00:54 12/12/2010 12 12 2010 0 654 525564 4819722 63 40
22:00:41 1/21/2013 1 21 2013 22 679 522253 4819710 165 40
8:00:53 1/20/2014 1 20 2014 8 917 522610 4819712 166 40
18:00:56 1/2/2013 1 2 2013 18 680 522325 4819711 165 40
4:00:47 1/15/2013 1 15 2013 4 679 521642 4819709 170 40
22:00:35 1/19/2014 1 19 2014 22 908 522679 4819712 166 40
4:00:50 3/30/2009 3 30 2009 4 642 524075 4819717 121 39
2:00:49 4/7/2008 4 7 2008 2 635 523352 4819715 168 40



20:00:56 1/19/2014 1 19 2014 20 908 522677 4819713 166 40
14:00:54 3/26/2011 3 26 2011 14 661 524742 4819720 65 40
14:00:42 12/22/2009 12 22 2009 14 647 523393 4819715 168 40
12:01:17 11/29/2010 11 29 2010 12 638 522079 4819711 165 40
16:00:47 3/28/2011 3 28 2011 16 668 525535 4819723 63 40
14:00:26 4/9/2014 4 9 2014 14 909 525920 4819725 62 40
0:00:22 12/27/2013 12 27 2013 0 671 521289 4819709 171 40
6:00:48 11/30/2010 11 30 2010 6 641 521781 4819710 170 40
18:00:47 2/18/2014 2 18 2014 18 907 523437 4819716 168 40
2:00:23 3/30/2009 3 30 2009 2 642 524073 4819718 121 39
14:00:47 1/3/2013 1 3 2013 14 671 522966 4819714 167 40
8:01:06 12/21/2013 12 21 2013 8 913 527167 4819731 57 40
4:00:24 4/7/2008 4 7 2008 4 635 523356 4819717 168 40
16:00:54 2/28/2010 2 28 2010 16 646 525410 4819724 63 40
12:00:38 4/10/2009 4 10 2009 12 642 524440 4819721 65 40
14:00:19 12/21/2008 12 21 2008 14 637 523388 4819717 168 40
18:00:48 3/16/2010 3 16 2010 18 746 525793 4819726 62 40
12:00:53 4/17/2011 4 17 2011 12 650 525895 4819726 62 40
8:01:17 12/26/2013 12 26 2013 8 917 522148 4819713 165 40
16:00:36 1/23/2012 1 23 2012 16 663 523239 4819717 168 40
12:00:27 4/7/2010 4 7 2010 12 639 524337 4819721 121 39
12:00:33 12/1/2010 12 1 2010 12 653 522389 4819714 165 40
0:01:11 1/7/2011 1 7 2011 0 642 524049 4819720 121 39
4:00:54 4/9/2012 4 9 2012 4 666 524911 4819723 64 40
20:00:53 1/21/2013 1 21 2013 20 679 522254 4819714 165 40
20:00:54 12/26/2013 12 26 2013 20 671 521296 4819710 171 40
0:00:50 1/15/2013 1 15 2013 0 677 521648 4819712 170 40
8:00:41 3/1/2010 3 1 2010 8 638 525017 4819724 64 40
10:00:42 3/2/2013 3 2 2013 10 658 525487 4819725 63 40
6:00:47 4/9/2012 4 9 2012 6 666 524905 4819723 64 40
8:00:43 1/4/2010 1 4 2010 8 644 524998 4819724 64 40
22:01:11 12/27/2012 12 27 2012 22 680 521347 4819711 171 40
6:01:14 3/20/2009 3 20 2009 6 644 523463 4819718 168 40
20:00:42 4/27/2013 4 27 2013 20 658 524156 4819721 121 39
18:00:49 4/13/2009 4 13 2009 18 639 526777 4819731 59 40
4:00:15 3/19/2010 3 19 2010 4 652 524670 4819723 65 40
12:00:53 3/1/2010 3 1 2010 12 639 523735 4819719 169 40
12:00:38 12/24/2011 12 24 2011 12 650 524988 4819724 64 40
14:00:51 4/2/2010 4 2 2010 14 644 524536 4819722 65 40
2:00:53 1/7/2011 1 7 2011 2 642 524055 4819721 121 39
18:00:48 11/26/2010 11 26 2010 18 647 521783 4819713 170 40
2:00:47 1/15/2013 1 15 2013 2 677 521651 4819713 170 40
14:00:44 3/23/2009 3 23 2009 14 643 523301 4819718 168 40
18:00:24 4/10/2011 4 10 2011 18 663 521248 4819712 171 40
18:00:45 12/28/2009 12 28 2009 18 644 523862 4819720 169 40
14:01:13 4/20/2013 4 20 2013 14 671 524011 4819721 169 40
18:00:12 2/10/2011 2 10 2011 18 642 523199 4819718 167 40
14:00:53 3/31/2011 3 31 2011 14 667 523498 4819719 168 40
10:00:33 3/9/2013 3 9 2013 10 679 523557 4819720 168 40
6:00:42 4/7/2008 4 7 2008 6 635 523351 4819719 168 40
16:00:24 4/19/2014 4 19 2014 16 908 523626 4819720 169 40
10:00:55 2/18/2013 2 18 2013 10 679 524970 4819725 64 40
10:00:55 1/3/2013 1 3 2013 10 671 523135 4819718 167 40
8:01:14 3/12/2013 3 12 2013 8 663 523423 4819720 168 40



14:00:54 4/10/2009 4 10 2009 14 642 524526 4819723 65 40
8:00:41 4/5/2014 4 5 2014 8 909 524710 4819724 65 40
18:00:56 12/21/2012 12 21 2012 18 670 522415 4819716 166 40
4:00:20 12/12/2010 12 12 2010 4 642 525457 4819728 63 40
14:00:50 12/1/2010 12 1 2010 14 653 522278 4819716 165 40
10:00:56 1/29/2010 1 29 2010 10 640 523378 4819720 168 40
12:00:46 1/3/2013 1 3 2013 12 671 523129 4819719 167 40
8:00:53 3/27/2008 3 27 2008 8 634 523817 4819722 169 40
12:00:53 4/18/2011 4 18 2011 12 664 524151 4819723 121 39
4:00:47 12/27/2013 12 27 2013 4 671 521294 4819713 171 40
16:00:57 4/7/2010 4 7 2010 16 641 524012 4819723 169 40
16:00:42 4/6/2011 4 6 2011 16 666 526203 4819731 61 40
18:00:48 4/22/2011 4 22 2011 18 665 521493 4819714 171 40
16:00:56 1/4/2010 1 4 2010 16 643 523369 4819721 168 40
6:00:36 11/25/2010 11 25 2010 6 801 524059 4819723 121 39
18:00:53 3/19/2010 3 19 2010 18 655 523493 4819721 168 40
22:00:49 3/30/2009 3 30 2009 22 642 523245 4819720 168 40
14:00:58 4/21/2011 4 21 2011 14 667 524532 4819725 65 40
14:00:42 4/3/2008 4 3 2008 14 634 523240 4819720 168 40
16:00:22 1/19/2013 1 19 2013 16 663 523302 4819721 168 40
0:00:42 12/22/2012 12 22 2012 0 670 522082 4819717 165 40
18:00:47 3/11/2014 3 11 2014 18 917 524100 4819724 121 39
0:00:55 1/17/2014 1 17 2014 0 679 522475 4819718 166 40
18:00:47 1/30/2013 1 30 2013 18 679 522212 4819717 165 40
12:00:48 3/19/2010 3 19 2010 12 654 523606 4819722 168 40
0:00:41 11/24/2013 11 24 2013 0 657 523352 4819721 168 40
0:00:48 12/30/2012 12 30 2012 0 671 522249 4819718 165 40
16:00:54 3/31/2010 3 31 2010 16 652 525182 4819728 64 40
22:00:47 4/4/2009 4 4 2009 22 644 521742 4819716 170 40
2:00:44 12/20/2013 12 20 2013 2 911 523369 4819722 168 40
22:00:55 11/30/2011 11 30 2011 22 801 524097 4819724 121 39
16:00:54 4/2/2009 4 2 2009 16 645 523214 4819721 168 40
18:00:43 12/25/2012 12 25 2012 18 670 522079 4819717 165 40
2:00:41 1/17/2014 1 17 2014 2 679 522466 4819719 166 40
8:00:47 4/23/2012 4 23 2012 8 672 521768 4819717 170 40
14:00:56 1/29/2010 1 29 2010 14 640 523228 4819722 168 40
22:00:12 1/30/2013 1 30 2013 22 679 522307 4819719 165 40
12:00:17 3/23/2009 3 23 2009 12 643 523299 4819722 168 40
10:00:36 3/21/2008 3 21 2008 10 636 523479 4819723 168 40
2:00:55 1/26/2014 1 26 2014 2 917 522613 4819720 166 40
18:00:41 4/7/2008 4 7 2008 18 636 522542 4819720 166 40
14:00:48 3/1/2013 3 1 2013 14 679 522476 4819720 166 40
18:00:50 1/30/2013 1 30 2013 18 663 522015 4819718 165 40
8:00:23 4/21/2011 4 21 2011 8 662 521470 4819717 171 40
20:00:42 3/18/2014 3 18 2014 20 913 527218 4819737 57 40
10:00:24 3/1/2010 3 1 2010 10 639 523618 4819724 169 40
4:00:49 1/15/2013 1 15 2013 4 677 521655 4819717 170 40
22:00:54 12/25/2012 12 25 2012 22 670 522077 4819719 165 40
10:00:53 3/21/2008 3 21 2008 10 632 523433 4819724 168 40
4:00:45 1/18/2013 1 18 2013 4 665 523114 4819723 167 40
14:01:02 3/23/2009 3 23 2009 14 638 522962 4819722 167 40
14:00:43 3/19/2009 3 19 2009 14 645 524121 4819726 121 39
6:00:41 4/30/2011 4 30 2011 6 669 523677 4819725 169 40
2:00:49 11/30/2010 11 30 2010 2 653 521753 4819718 170 40



0:00:44 3/30/2009 3 30 2009 0 642 524048 4819726 121 39
18:00:48 3/31/2014 3 31 2014 18 918 523441 4819724 168 40
14:00:41 4/18/2009 4 18 2009 14 644 523822 4819725 169 40
12:00:27 1/7/2011 1 7 2011 12 639 523585 4819725 168 40
18:00:41 4/18/2009 4 18 2009 18 644 524097 4819727 121 39
8:01:24 2/1/2014 2 1 2014 8 908 523246 4819724 168 40
14:00:42 11/21/2011 11 21 2011 14 665 522120 4819720 165 40
10:00:56 1/16/2014 1 16 2014 10 916 523448 4819724 168 40
2:01:17 12/26/2012 12 26 2012 2 670 522091 4819720 165 40
10:00:42 2/28/2010 2 28 2010 10 647 525578 4819732 63 40
10:00:54 1/15/2014 1 15 2014 10 916 523443 4819725 168 40
16:00:55 1/2/2014 1 2 2014 16 916 523237 4819724 168 40
8:00:47 1/19/2011 1 19 2011 8 639 523819 4819726 169 40
16:00:48 3/20/2009 3 20 2009 16 640 524092 4819727 121 39
12:00:53 3/30/2012 3 30 2012 12 658 524621 4819729 65 40
16:00:42 4/9/2010 4 9 2010 16 650 524729 4819730 65 40
16:01:16 2/27/2013 2 27 2013 16 671 522073 4819721 165 40
6:00:58 1/19/2011 1 19 2011 6 639 523829 4819727 169 40
14:00:41 3/25/2009 3 25 2009 14 644 523371 4819726 168 40
2:00:54 3/24/2010 3 24 2010 2 647 521337 4819719 171 40
2:00:55 12/27/2013 12 27 2013 2 671 521319 4819719 171 40
10:00:53 2/26/2012 2 26 2012 10 665 524618 4819730 65 40
14:00:48 1/17/2013 1 17 2013 14 671 523299 4819726 168 40
8:00:24 3/26/2013 3 26 2013 8 658 525845 4819735 62 40
14:00:49 1/23/2012 1 23 2012 14 663 523236 4819725 168 40
14:00:42 4/15/2009 4 15 2009 14 644 522997 4819725 167 40
8:00:53 1/16/2013 1 16 2013 8 677 521629 4819720 170 40
8:00:33 3/10/2013 3 10 2013 8 679 523384 4819726 168 40
16:00:53 1/4/2014 1 4 2014 16 671 522610 4819723 166 40
22:00:48 1/17/2013 1 17 2013 22 665 523111 4819725 167 40
8:00:53 3/23/2014 3 23 2014 8 907 522682 4819724 166 40
22:00:47 12/29/2012 12 29 2012 22 671 522250 4819723 165 40
18:00:48 4/19/2014 4 19 2014 18 907 523771 4819728 169 40
12:00:20 3/16/2009 3 16 2009 12 645 523435 4819727 168 40
2:01:02 3/29/2010 3 29 2010 2 647 521085 4819719 172 16
20:01:17 3/12/2014 3 12 2014 20 916 526488 4819738 59 40
0:00:56 4/5/2009 4 5 2009 0 644 521735 4819721 170 40
2:00:54 12/22/2012 12 22 2012 2 670 522085 4819723 165 40
2:00:56 12/12/2010 12 12 2010 2 642 525504 4819735 63 40
4:01:18 2/10/2010 2 10 2010 4 647 522294 4819723 165 40
12:00:47 4/15/2009 4 15 2009 12 644 522996 4819726 167 40
16:00:49 3/27/2009 3 27 2009 16 645 523256 4819727 168 40
6:00:53 12/12/2013 12 12 2013 6 671 524107 4819730 121 39
18:00:54 2/19/2011 2 19 2011 18 642 524127 4819730 121 39
20:00:47 1/30/2013 1 30 2013 20 679 522242 4819724 165 40
0:00:53 1/29/2010 1 29 2010 0 633 523308 4819727 168 40
18:00:55 3/25/2013 3 25 2013 18 671 523788 4819729 169 40
14:00:50 2/22/2014 2 22 2014 14 907 523430 4819728 168 40
14:00:54 3/26/2012 3 26 2012 14 678 524072 4819730 121 39
12:00:36 2/13/2013 2 13 2013 12 663 524338 4819731 121 39
12:00:24 4/8/2010 4 8 2010 12 639 524661 4819732 65 40
18:00:53 2/27/2013 2 27 2013 18 665 522507 4819725 166 40
6:00:55 4/4/2011 4 4 2011 6 662 522114 4819724 165 40
18:00:55 3/18/2011 3 18 2011 18 650 522374 4819725 165 40



16:00:53 12/17/2010 12 17 2010 16 642 522810 4819726 167 40
8:00:47 3/19/2009 3 19 2009 8 633 523204 4819728 167 40
14:00:47 1/19/2014 1 19 2014 14 909 524304 4819732 121 39
18:00:56 3/26/2013 3 26 2013 18 677 521407 4819722 171 40
20:00:53 1/17/2013 1 17 2013 20 665 523115 4819728 167 40
16:00:27 4/26/2014 4 26 2014 16 913 526626 4819741 59 40
2:01:51 1/31/2013 1 31 2013 2 679 522270 4819725 165 40
18:00:24 4/12/2012 4 12 2012 18 666 526040 4819739 61 40
14:00:48 3/19/2009 3 19 2009 14 634 523566 4819730 168 40
14:00:37 4/26/2011 4 26 2011 14 662 524145 4819732 121 39
8:00:25 3/25/2010 3 25 2010 8 652 523111 4819728 167 40
0:00:42 11/30/2010 11 30 2010 0 641 521749 4819724 170 40
4:01:48 10/28/2010 10 28 2010 4 646 523515 4819730 168 40
12:00:21 3/19/2009 3 19 2009 12 633 523534 4819730 168 40
10:00:47 2/22/2014 2 22 2014 10 908 525226 4819736 63 40
10:00:54 1/17/2013 1 17 2013 10 671 523204 4819729 167 40
0:00:21 3/31/2009 3 31 2009 0 642 523252 4819729 168 40
20:00:56 4/14/2012 4 14 2012 20 666 524779 4819735 65 40
14:00:25 1/7/2011 1 7 2011 14 639 523580 4819731 168 40
6:00:54 12/22/2012 12 22 2012 6 670 522111 4819726 165 40
10:00:47 4/20/2012 4 20 2012 10 666 523889 4819732 169 40
22:00:48 3/25/2012 3 25 2012 22 679 521412 4819724 171 40
2:00:47 1/13/2012 1 13 2012 2 665 526022 4819740 61 40
18:00:48 1/23/2014 1 23 2014 18 908 523027 4819729 167 40
4:00:58 1/26/2014 1 26 2014 4 917 522620 4819728 166 40
12:00:48 3/16/2009 3 16 2009 12 633 523497 4819731 168 40
16:00:47 1/6/2014 1 6 2014 16 908 522618 4819728 166 40
16:00:54 3/30/2009 3 30 2009 16 644 522726 4819728 166 40
16:00:54 1/7/2011 1 7 2011 16 654 522704 4819728 166 40
0:00:47 3/26/2012 3 26 2012 0 679 521409 4819724 171 40
2:00:59 1/18/2013 1 18 2013 2 665 523114 4819730 167 40
16:00:47 12/1/2010 12 1 2010 16 801 522247 4819727 165 40
4:01:17 12/22/2012 12 22 2012 4 670 522104 4819727 165 40
14:00:47 3/31/2011 3 31 2011 14 666 523452 4819732 168 40
12:00:54 2/8/2010 2 8 2010 12 643 523526 4819732 168 40
4:00:42 11/30/2011 11 30 2011 4 801 523397 4819732 168 40
22:00:47 1/30/2013 1 30 2013 22 663 521976 4819727 170 40
8:00:35 1/17/2010 1 17 2010 8 642 522046 4819727 165 40
8:00:42 3/30/2008 3 30 2008 8 634 524036 4819734 121 39
14:00:56 2/22/2013 2 22 2013 14 666 526119 4819742 61 40
16:01:17 3/22/2009 3 22 2009 16 633 524982 4819738 64 40
0:00:15 4/7/2008 4 7 2008 0 635 523298 4819732 168 40
14:00:50 4/20/2011 4 20 2011 14 664 523373 4819732 168 40
8:00:54 12/22/2012 12 22 2012 8 670 522112 4819728 165 40
16:00:48 4/3/2008 4 3 2008 16 636 522768 4819730 166 40
16:00:53 4/19/2012 4 19 2012 16 666 523758 4819733 169 40
16:00:54 1/27/2014 1 27 2014 16 908 522356 4819729 165 40
10:00:55 2/25/2014 2 25 2014 10 918 525187 4819739 64 40
12:00:42 4/2/2011 4 2 2011 12 661 524038 4819734 121 39
0:00:24 12/1/2010 12 1 2010 0 801 523628 4819733 169 40
18:00:47 3/14/2010 3 14 2010 18 651 525671 4819741 62 40
12:00:21 4/22/2009 4 22 2009 12 644 524313 4819736 121 39
16:01:06 3/19/2010 3 19 2010 16 642 524040 4819735 121 39
8:00:21 3/28/2009 3 28 2009 8 635 523797 4819734 169 40



12:00:18 3/2/2010 3 2 2010 12 642 523872 4819735 169 40
8:00:24 4/12/2009 4 12 2009 8 645 525849 4819742 62 40
22:00:35 12/25/2013 12 25 2013 22 907 522117 4819729 165 40
12:00:42 12/21/2008 12 21 2008 12 637 523369 4819733 168 40
18:00:20 11/26/2010 11 26 2010 18 641 521493 4819727 171 40
22:00:47 1/9/2014 1 9 2014 22 916 523053 4819732 167 40
6:00:54 1/17/2010 1 17 2010 6 642 522047 4819729 165 40
4:01:12 4/20/2011 4 20 2011 4 801 521384 4819727 171 40
0:00:56 12/15/2012 12 15 2012 0 675 525755 4819742 62 40
2:00:46 4/8/2009 4 8 2009 2 644 524313 4819737 121 39
18:00:53 4/4/2010 4 4 2010 18 655 524335 4819737 121 39
8:00:42 4/5/2014 4 5 2014 8 908 525110 4819740 64 40
10:01:00 1/13/2011 1 13 2011 10 655 523982 4819736 169 40
14:01:12 3/23/2010 3 23 2010 14 639 522018 4819729 165 40
0:00:43 12/26/2012 12 26 2012 0 670 522097 4819729 165 40
14:00:55 4/22/2009 4 22 2009 14 644 524050 4819736 121 39
20:00:48 1/30/2013 1 30 2013 20 663 521976 4819729 170 40
22:00:53 12/12/2008 12 12 2008 22 633 524133 4819737 121 39
18:00:47 4/30/2009 4 30 2009 18 645 526921 4819747 57 40
22:00:48 3/26/2013 3 26 2013 22 671 521762 4819729 170 40
8:00:41 3/23/2009 3 23 2009 8 640 523682 4819735 169 40
2:00:54 3/19/2010 3 19 2010 2 652 524658 4819739 65 40
12:01:39 3/29/2009 3 29 2009 12 642 524262 4819738 121 39
12:00:41 4/2/2010 4 2 2010 12 639 524098 4819737 121 39
12:00:48 3/22/2009 3 22 2009 12 644 524183 4819738 121 39
2:00:53 3/16/2014 3 16 2014 2 913 527042 4819748 57 40
22:00:47 1/6/2011 1 6 2011 22 642 524064 4819737 121 39
20:00:38 4/20/2014 4 20 2014 20 913 523803 4819736 169 40
22:01:24 12/14/2012 12 14 2012 22 675 526401 4819746 61 40
6:00:57 1/26/2014 1 26 2014 6 917 522607 4819732 166 40
0:01:08 3/27/2013 3 27 2013 0 671 521766 4819730 170 40
4:00:53 1/28/2014 1 28 2014 4 908 522574 4819732 166 40
0:00:54 4/25/2013 4 25 2013 0 671 521389 4819729 171 40
2:00:36 3/20/2009 3 20 2009 2 644 523451 4819736 168 40
12:00:26 4/7/2010 4 7 2010 12 641 524280 4819739 121 39
12:00:48 4/16/2013 4 16 2013 12 658 524162 4819738 121 39
6:00:53 12/9/2012 12 9 2012 6 671 526916 4819749 57 40
4:00:53 3/27/2013 3 27 2013 4 671 521716 4819730 170 40
10:00:27 3/5/2014 3 5 2014 10 918 523656 4819737 169 40
16:00:41 4/21/2010 4 21 2010 16 639 523961 4819738 169 40
2:00:56 12/14/2012 12 14 2012 2 675 526027 4819746 61 40
2:00:47 3/29/2008 3 29 2008 2 633 524027 4819738 121 39
12:00:53 1/15/2014 1 15 2014 12 916 523434 4819736 168 40
4:00:54 3/20/2009 3 20 2009 4 644 523454 4819736 168 40
18:00:20 1/9/2010 1 9 2010 18 633 521121 4819729 172 16
16:00:53 4/2/2009 4 2 2009 16 635 523098 4819735 167 40
10:00:37 3/1/2010 3 1 2010 10 642 523751 4819737 169 40
14:00:53 3/7/2013 3 7 2013 14 663 524096 4819739 121 39
2:00:48 3/27/2013 3 27 2013 2 671 521768 4819731 170 40
10:00:44 12/21/2008 12 21 2008 10 637 523370 4819736 168 40
14:00:43 3/27/2010 3 27 2010 14 656 523851 4819738 169 40
18:00:17 4/18/2012 4 18 2012 18 677 524298 4819740 121 39
18:00:54 2/28/2010 2 28 2010 18 638 525261 4819743 63 40
8:00:48 4/29/2009 4 29 2009 8 644 523375 4819737 168 40



4:00:55 4/7/2009 4 7 2009 4 635 521734 4819731 170 40
8:00:21 3/23/2008 3 23 2008 8 631 523633 4819738 169 40
8:00:23 3/1/2010 3 1 2010 8 643 525053 4819743 64 40
20:00:50 1/6/2014 1 6 2014 20 908 522262 4819733 165 40
12:00:20 2/19/2014 2 19 2014 12 908 524160 4819740 121 39
12:00:15 4/4/2008 4 4 2008 12 632 521661 4819731 170 40
18:00:42 12/12/2008 12 12 2008 18 633 524128 4819740 121 39
0:00:40 2/20/2011 2 20 2011 0 639 523041 4819736 167 40
14:00:39 2/8/2010 2 8 2010 14 643 523398 4819738 168 40
14:01:17 4/6/2011 4 6 2011 14 650 525495 4819745 63 40
20:00:47 12/25/2013 12 25 2013 20 907 522117 4819733 165 40
22:00:54 3/25/2012 3 25 2012 22 678 522570 4819735 166 40
6:00:55 1/18/2014 1 18 2014 6 917 523059 4819737 167 40
2:00:53 12/21/2012 12 21 2012 2 671 522090 4819733 165 40
16:00:13 3/15/2011 3 15 2011 16 650 524640 4819742 65 40
18:00:54 4/17/2008 4 17 2008 18 635 523546 4819738 168 40
12:01:05 1/16/2014 1 16 2014 12 679 523336 4819738 168 40
2:01:18 5/13/2011 5 13 2011 2 667 526837 4819751 57 40
18:00:53 4/15/2012 4 15 2012 18 670 523985 4819740 169 40
10:00:43 4/25/2009 4 25 2009 10 646 523389 4819738 168 40
16:00:53 3/23/2011 3 23 2011 16 663 523573 4819739 168 40
2:00:45 2/20/2011 2 20 2011 2 639 523037 4819737 167 40
16:00:44 3/21/2011 3 21 2011 16 661 523390 4819739 168 40
4:00:15 1/14/2012 1 14 2012 4 665 524971 4819744 64 40
18:00:54 12/29/2012 12 29 2012 18 671 522260 4819735 165 40
4:00:55 12/20/2013 12 20 2013 4 911 523346 4819739 168 40
14:00:48 2/3/2011 2 3 2011 14 639 523310 4819739 168 40
20:00:55 1/9/2014 1 9 2014 20 916 523055 4819738 167 40
18:00:11 4/19/2011 4 19 2011 18 669 523457 4819739 168 40
16:00:54 4/10/2009 4 10 2009 16 634 524314 4819742 121 39
12:00:35 3/23/2009 3 23 2009 12 639 523378 4819739 168 40
14:00:48 3/10/2014 3 10 2014 14 908 524108 4819742 121 39
18:00:55 4/2/2014 4 2 2014 18 909 524631 4819744 65 40
12:00:23 12/14/2010 12 14 2010 12 642 523340 4819739 168 40
18:00:53 3/24/2010 3 24 2010 18 642 523445 4819740 168 40
6:01:12 3/27/2013 3 27 2013 6 677 521399 4819733 171 40
8:00:53 1/26/2014 1 26 2014 8 917 522608 4819737 166 40
14:00:50 12/14/2010 12 14 2010 14 642 523340 4819739 168 40
2:00:36 1/20/2014 1 20 2014 2 908 522738 4819738 166 40
18:00:54 1/30/2014 1 30 2014 18 916 522798 4819738 166 40
16:00:48 4/18/2009 4 18 2009 16 644 523833 4819741 169 40
2:00:47 3/26/2012 3 26 2012 2 671 521464 4819734 171 40
18:00:47 4/8/2012 4 8 2012 18 673 523866 4819742 169 40
0:00:48 4/5/2012 4 5 2012 0 676 525965 4819750 62 40
22:00:13 4/27/2008 4 27 2008 22 636 521171 4819733 172 16
18:00:42 3/24/2011 3 24 2011 18 660 522419 4819737 166 40
0:00:53 12/21/2013 12 21 2013 0 913 527008 4819754 57 40
4:00:23 2/4/2011 2 4 2011 4 654 524144 4819743 121 39
2:00:53 12/30/2012 12 30 2012 2 671 522287 4819737 165 40
12:01:11 12/6/2010 12 6 2010 12 641 522396 4819738 165 40
6:00:48 4/7/2009 4 7 2009 6 635 521732 4819735 170 40
22:00:49 1/6/2014 1 6 2014 22 908 522263 4819737 165 40
14:00:43 12/6/2010 12 6 2010 14 641 522396 4819738 165 40
10:00:47 2/25/2014 2 25 2014 10 907 525235 4819748 63 40



4:00:56 1/31/2013 1 31 2013 4 679 522283 4819737 165 40
4:00:50 3/28/2012 3 28 2012 4 680 521460 4819735 171 40
16:00:36 3/30/2012 3 30 2012 16 666 524402 4819745 65 40
18:00:45 3/25/2014 3 25 2014 18 916 524130 4819744 121 39
4:00:53 12/21/2012 12 21 2012 4 671 522084 4819737 165 40
18:00:21 4/18/2008 4 18 2008 18 635 524091 4819744 121 39
18:01:14 3/6/2010 3 6 2010 18 644 525894 4819751 62 40
8:00:29 3/22/2009 3 22 2009 8 637 523628 4819742 169 40
12:00:47 4/21/2012 4 21 2012 12 665 523684 4819743 169 40
16:00:56 12/22/2009 12 22 2009 16 647 523396 4819742 168 40
0:00:57 1/18/2013 1 18 2013 0 665 523102 4819741 167 40
0:00:50 3/23/2012 3 23 2012 0 670 521487 4819736 171 40
18:00:47 12/26/2013 12 26 2013 18 917 522552 4819739 166 40
10:00:47 4/17/2009 4 17 2009 10 640 525972 4819751 62 40
8:00:54 2/28/2012 2 28 2012 8 666 524778 4819747 65 40
14:00:49 1/15/2014 1 15 2014 14 917 523050 4819741 167 40
10:00:50 1/7/2014 1 7 2014 10 907 522246 4819739 165 40
6:01:11 3/13/2013 3 13 2013 6 663 524086 4819745 121 39
6:00:54 4/29/2009 4 29 2009 6 648 524383 4819746 121 39
8:00:36 3/18/2010 3 18 2010 8 651 525058 4819749 64 40
22:00:50 2/10/2011 2 10 2011 22 639 523339 4819743 168 40
10:00:53 3/3/2013 3 3 2013 10 671 523509 4819743 168 40
14:00:44 3/26/2011 3 26 2011 14 654 525359 4819750 63 40
2:00:41 12/21/2013 12 21 2013 2 913 527008 4819757 57 40
10:00:42 3/3/2013 3 3 2013 10 663 523352 4819743 168 40
22:00:49 3/21/2009 3 21 2009 22 646 521660 4819738 170 40
6:00:42 1/16/2013 1 16 2013 6 677 521607 4819738 170 40
0:00:20 2/11/2011 2 11 2011 0 639 523339 4819744 168 40
16:00:48 2/18/2014 2 18 2014 16 907 523348 4819744 168 40
4:00:54 2/5/2014 2 5 2014 4 908 523123 4819743 167 40
18:01:17 12/25/2013 12 25 2013 18 908 521722 4819739 170 40
14:00:56 3/12/2013 3 12 2013 14 663 524249 4819747 121 39
10:00:56 12/30/2012 12 30 2012 10 663 522437 4819741 166 40
8:00:54 1/18/2013 1 18 2013 8 665 523093 4819743 167 40
8:00:27 4/3/2014 4 3 2014 8 907 524884 4819750 64 40
6:00:25 1/20/2014 1 20 2014 6 908 522740 4819742 166 40
2:01:12 2/11/2011 2 11 2011 2 639 523337 4819744 168 40
0:00:24 12/27/2013 12 27 2013 0 909 523339 4819744 168 40
8:01:18 11/25/2010 11 25 2010 8 801 523784 4819746 169 40
14:00:54 1/27/2014 1 27 2014 14 908 522373 4819741 165 40
14:00:50 3/4/2014 3 4 2014 14 907 523587 4819746 168 40
16:00:52 3/30/2013 3 30 2013 16 663 523943 4819747 169 40
16:00:31 2/22/2014 2 22 2014 16 907 523423 4819745 168 40
6:00:42 12/5/2011 12 5 2011 6 659 523364 4819745 168 40
16:00:54 12/27/2013 12 27 2013 16 907 523220 4819745 168 40
16:00:48 3/18/2010 3 18 2010 16 651 523772 4819747 169 40
4:00:57 3/16/2014 3 16 2014 4 913 527055 4819759 57 40
4:00:53 11/11/2013 11 11 2013 4 909 524084 4819748 121 39
18:00:41 3/21/2014 3 21 2014 18 909 524372 4819749 121 39
22:00:38 12/4/2011 12 4 2011 22 658 526931 4819759 57 40
14:00:48 1/26/2014 1 26 2014 14 908 523142 4819745 167 40
2:00:54 3/23/2012 3 23 2012 2 670 521494 4819739 171 40
16:00:34 4/24/2009 4 24 2009 16 642 526708 4819758 59 40
0:00:50 4/28/2008 4 28 2008 0 636 521183 4819738 172 16



16:01:11 4/3/2014 4 3 2014 16 917 523624 4819747 169 40
16:00:54 2/2/2012 2 2 2012 16 663 523461 4819746 168 40
18:00:53 2/27/2013 2 27 2013 18 671 522068 4819741 165 40
18:00:47 1/5/2014 1 5 2014 18 679 523289 4819746 168 40
18:00:41 2/10/2011 2 10 2011 18 639 523337 4819746 168 40
18:00:36 3/23/2010 3 23 2010 18 640 521668 4819741 170 40
10:00:54 3/22/2011 3 22 2011 10 650 523537 4819747 168 40
14:00:43 4/22/2009 4 22 2009 14 639 523848 4819748 169 40
14:00:47 3/26/2010 3 26 2010 14 650 523930 4819749 169 40
6:01:18 12/12/2013 12 12 2013 6 908 524425 4819750 65 40
8:00:25 4/20/2011 4 20 2011 8 658 524742 4819752 65 40
12:00:44 4/10/2009 4 10 2009 12 635 523857 4819748 169 40
14:00:54 4/7/2013 4 7 2013 14 663 525532 4819755 63 40
22:00:56 4/3/2011 4 3 2011 22 647 521733 4819741 170 40
18:00:48 4/13/2009 4 13 2009 18 642 527008 4819761 57 40
16:00:42 12/1/2010 12 1 2010 16 647 522267 4819743 165 40
0:00:26 2/4/2011 2 4 2011 0 654 524178 4819750 121 39
16:00:54 4/28/2011 4 28 2011 16 668 525908 4819757 62 40
14:00:51 2/18/2014 2 18 2014 14 907 523351 4819747 168 40
14:01:17 4/7/2010 4 7 2010 14 639 524809 4819753 64 40
14:00:53 4/27/2014 4 27 2014 14 917 523614 4819749 169 40
16:00:50 4/25/2011 4 25 2011 16 662 523747 4819749 169 40
6:01:17 1/18/2013 1 18 2013 6 665 523088 4819747 167 40
6:00:24 3/28/2012 3 28 2012 6 680 521461 4819742 171 40
8:01:53 4/17/2009 4 17 2009 8 641 525162 4819755 64 40
10:01:17 2/13/2013 2 13 2013 10 679 524178 4819751 121 39
12:00:53 1/6/2014 1 6 2014 12 679 523262 4819748 168 40
16:00:24 3/5/2010 3 5 2010 16 638 525871 4819758 62 40
10:00:56 12/14/2010 12 14 2010 10 642 523353 4819749 168 40
2:00:43 12/27/2013 12 27 2013 2 909 523333 4819749 168 40
14:00:54 2/17/2012 2 17 2012 14 665 525308 4819756 63 40
14:00:39 4/3/2014 4 3 2014 14 917 523501 4819749 168 40
8:00:25 3/19/2009 3 19 2009 8 637 523289 4819749 168 40
0:00:45 1/14/2012 1 14 2012 0 665 525171 4819755 64 40
16:00:55 2/8/2010 2 8 2010 16 643 523397 4819749 168 40
6:00:55 2/4/2011 2 4 2011 6 654 524132 4819752 121 39
18:00:43 4/19/2010 4 19 2010 18 646 523717 4819750 169 40
12:00:24 11/29/2010 11 29 2010 12 654 522177 4819745 165 40
16:00:56 3/10/2010 3 10 2010 16 642 526131 4819760 61 40
4:00:54 3/20/2009 3 20 2009 4 648 523433 4819750 168 40
12:00:27 4/17/2014 4 17 2014 12 907 523472 4819750 168 40
20:00:36 3/23/2013 3 23 2013 20 679 521388 4819743 171 40
0:00:48 3/22/2009 3 22 2009 0 646 521728 4819745 170 40
18:00:53 1/15/2013 1 15 2013 18 677 521615 4819744 170 40
14:00:48 3/5/2010 3 5 2010 14 638 525851 4819759 62 40
12:00:47 12/22/2012 12 22 2012 12 663 523268 4819750 168 40
2:00:50 2/4/2011 2 4 2011 2 654 524182 4819753 121 39
8:00:26 3/19/2013 3 19 2013 8 671 523992 4819753 169 40
16:00:48 4/16/2012 4 16 2012 16 665 523170 4819750 167 40
18:00:50 4/12/2010 4 12 2010 18 652 524050 4819753 121 39
0:00:54 2/21/2011 2 21 2011 0 642 523827 4819752 169 40
8:00:48 1/18/2014 1 18 2014 8 917 523073 4819750 167 40
16:00:41 4/4/2011 4 4 2011 16 662 525158 4819757 64 40
12:00:42 3/24/2008 3 24 2008 12 636 523322 4819751 168 40



6:01:24 3/16/2014 3 16 2014 6 913 527047 4819765 57 40
4:00:54 4/28/2008 4 28 2008 4 636 521230 4819744 171 40
10:00:21 4/8/2012 4 8 2012 10 658 524019 4819754 121 39
4:00:50 4/18/2008 4 18 2008 4 635 521744 4819746 170 40
16:00:54 4/9/2008 4 9 2008 16 637 523293 4819751 168 40
18:00:10 3/30/2009 3 30 2009 18 642 523228 4819751 168 40
10:02:07 2/13/2013 2 13 2013 10 675 524393 4819755 121 39
12:00:54 3/10/2013 3 10 2013 12 663 523949 4819754 169 40
12:00:23 12/30/2012 12 30 2012 12 663 522432 4819749 166 40
10:00:54 1/20/2014 1 20 2014 10 917 523008 4819750 167 40
16:01:18 4/7/2012 4 7 2012 16 678 526086 4819762 61 40
16:00:24 3/1/2013 3 1 2013 16 658 525447 4819759 63 40
12:00:54 2/17/2014 2 17 2014 12 908 524024 4819754 121 39
8:00:34 3/20/2014 3 20 2014 8 918 524109 4819754 121 39
16:00:55 1/22/2014 1 22 2014 16 679 523140 4819751 167 40
14:00:53 3/26/2010 3 26 2010 14 656 523960 4819754 169 40
10:00:31 4/8/2012 4 8 2012 10 671 524238 4819755 121 39
10:00:41 4/27/2013 4 27 2013 10 658 522683 4819750 166 40
18:00:27 4/30/2011 4 30 2011 18 665 524241 4819755 121 39
8:00:47 3/1/2010 3 1 2010 8 647 525033 4819758 64 40
18:00:53 3/21/2009 3 21 2009 18 646 521661 4819747 170 40
18:00:54 3/5/2013 3 5 2013 18 663 522229 4819749 165 40
14:00:48 4/27/2013 4 27 2013 14 677 523029 4819751 167 40
0:00:22 11/30/2010 11 30 2010 0 653 521746 4819747 170 40
14:00:48 1/27/2012 1 27 2012 14 665 522707 4819750 166 40
12:00:48 1/20/2014 1 20 2014 12 917 523021 4819752 167 40
10:00:41 2/17/2014 2 17 2014 10 908 524712 4819758 65 40
10:01:13 4/26/2014 4 26 2014 10 908 523832 4819754 169 40
14:00:44 3/25/2009 3 25 2009 14 645 523485 4819753 168 40
0:00:32 1/15/2013 1 15 2013 0 679 521674 4819747 170 40
12:00:55 2/1/2011 2 1 2011 12 646 523285 4819753 168 40
16:01:52 3/10/2010 3 10 2010 16 640 526151 4819763 61 40
16:00:26 4/7/2009 4 7 2009 16 642 525882 4819762 62 40
2:00:46 4/13/2012 4 13 2012 2 678 524638 4819758 65 40
18:00:55 3/30/2009 3 30 2009 18 645 525940 4819763 62 40
10:01:05 2/15/2013 2 15 2013 10 675 524390 4819757 121 39
18:00:55 2/22/2014 2 22 2014 18 907 523186 4819753 167 40
16:00:45 2/28/2010 2 28 2010 16 647 525361 4819761 63 40
14:01:12 1/15/2014 1 15 2014 14 916 523342 4819754 168 40
0:00:56 1/10/2014 1 10 2014 0 916 523059 4819753 167 40
12:00:59 1/15/2011 1 15 2011 12 642 523678 4819755 169 40
16:00:47 3/27/2010 3 27 2010 16 656 523837 4819756 169 40
2:00:55 11/30/2010 11 30 2010 2 641 521767 4819749 170 40
12:00:23 3/18/2010 3 18 2010 12 651 523785 4819756 169 40
16:00:48 3/20/2011 3 20 2011 16 668 522618 4819752 166 40
14:00:53 3/17/2011 3 17 2011 14 661 524212 4819757 121 39
18:00:26 4/12/2011 4 12 2011 18 654 521961 4819750 170 40
18:00:53 4/4/2010 4 4 2010 18 646 524392 4819758 121 39
22:00:53 3/23/2010 3 23 2010 22 640 521730 4819749 170 40
2:00:27 4/28/2008 4 28 2008 2 636 521233 4819748 171 40
8:00:45 3/13/2014 3 13 2014 8 918 525417 4819762 63 40
4:00:26 12/14/2012 12 14 2012 4 675 525915 4819764 62 40
6:00:26 11/30/2011 11 30 2011 6 663 523324 4819755 168 40
16:00:53 1/23/2014 1 23 2014 16 917 523409 4819755 168 40



6:00:23 4/18/2008 4 18 2008 6 635 521742 4819750 170 40
10:01:18 4/3/2012 4 3 2012 10 670 525938 4819765 62 40
20:00:23 4/12/2013 4 12 2013 20 658 522833 4819753 167 40
12:00:59 2/23/2014 2 23 2014 12 907 524133 4819758 121 39
4:00:56 1/20/2014 1 20 2014 4 908 522740 4819753 166 40
2:00:54 3/20/2009 3 20 2009 2 648 523426 4819755 168 40
16:00:48 4/11/2009 4 11 2009 16 644 525970 4819765 62 40
14:00:43 3/30/2012 3 30 2012 14 675 525016 4819761 64 40
16:00:53 3/11/2010 3 11 2010 16 642 524141 4819758 121 39
18:00:52 4/6/2009 4 6 2009 18 645 525963 4819765 62 40
4:00:42 11/30/2010 11 30 2010 4 641 521768 4819751 170 40
14:00:41 3/30/2013 3 30 2013 14 663 523965 4819758 169 40
6:00:48 3/17/2009 3 17 2009 6 645 523450 4819757 168 40
14:00:49 4/9/2008 4 9 2008 14 637 523289 4819756 168 40
12:00:48 1/16/2014 1 16 2014 12 916 523442 4819757 168 40
8:00:53 3/2/2010 3 2 2010 8 640 523733 4819758 169 40
14:00:21 3/10/2010 3 10 2010 14 642 526122 4819767 61 40
16:00:54 1/21/2014 1 21 2014 16 679 522566 4819754 166 40
4:00:48 3/17/2009 3 17 2009 4 645 523451 4819757 168 40
12:00:47 3/1/2010 3 1 2010 12 642 523765 4819758 169 40
8:00:36 12/30/2012 12 30 2012 8 663 522304 4819753 165 40
14:00:41 1/22/2014 1 22 2014 14 679 523140 4819756 167 40
18:00:54 4/3/2011 4 3 2011 18 647 521737 4819751 170 40
4:00:48 12/30/2012 12 30 2012 4 671 522293 4819754 165 40
10:00:50 12/2/2011 12 2 2011 10 663 522067 4819753 165 40
14:00:43 1/6/2014 1 6 2014 14 908 522647 4819755 166 40
12:00:42 4/5/2014 4 5 2014 12 913 523769 4819759 169 40
22:00:53 1/15/2013 1 15 2013 22 665 521994 4819753 170 40
2:00:20 1/29/2010 1 29 2010 2 633 523314 4819757 168 40
14:00:54 3/15/2011 3 15 2011 14 650 524624 4819762 65 40
10:00:30 4/12/2009 4 12 2009 10 647 522109 4819754 165 40
18:00:48 4/6/2009 4 6 2009 18 634 522050 4819753 165 40
16:00:47 3/18/2010 3 18 2010 16 654 523776 4819759 169 40
14:00:41 4/2/2008 4 2 2008 14 636 523347 4819758 168 40
14:00:43 4/22/2014 4 22 2014 14 913 524291 4819761 121 39
18:00:48 3/26/2009 3 26 2009 18 638 521610 4819752 170 40
10:01:00 3/28/2010 3 28 2010 10 641 524544 4819763 65 40
12:00:42 1/3/2013 1 3 2013 12 677 523058 4819758 167 40
18:00:56 4/24/2013 4 24 2013 18 679 523490 4819759 168 40
6:00:55 12/30/2012 12 30 2012 6 663 522301 4819755 165 40
2:00:54 4/25/2013 4 25 2013 2 677 521459 4819752 171 40
18:01:11 3/26/2009 3 26 2009 18 647 521514 4819753 171 40
14:00:41 12/30/2012 12 30 2012 14 671 522618 4819756 166 40
18:00:39 1/14/2014 1 14 2014 18 679 522340 4819755 165 40
10:00:41 2/14/2013 2 14 2013 10 675 524535 4819763 65 40
18:00:49 4/16/2012 4 16 2012 18 677 524001 4819761 169 40
0:00:54 2/9/2010 2 9 2010 0 640 522317 4819756 165 40
14:00:43 3/26/2011 3 26 2011 14 659 525306 4819766 63 40
18:00:44 4/21/2010 4 21 2010 18 639 523918 4819761 169 40
18:01:14 5/2/2009 5 2 2009 18 640 523873 4819761 169 40
14:00:30 4/2/2009 4 2 2009 14 645 523242 4819759 168 40
18:00:41 3/18/2009 3 18 2009 18 642 522333 4819756 165 40
14:00:54 1/3/2013 1 3 2013 14 677 523059 4819759 167 40
10:00:46 11/26/2010 11 26 2010 10 640 523313 4819760 168 40



10:00:49 2/2/2011 2 2 2011 10 642 523724 4819761 169 40
6:00:56 12/30/2012 12 30 2012 6 671 522297 4819756 165 40
10:00:54 12/30/2012 12 30 2012 10 671 522627 4819757 166 40
18:00:48 2/8/2010 2 8 2010 18 640 522314 4819756 165 40
4:00:53 3/20/2009 3 20 2009 4 642 523399 4819760 168 40
2:00:48 1/15/2013 1 15 2013 2 679 521665 4819754 170 40
10:00:43 1/2/2013 1 2 2013 10 665 523349 4819760 168 40
18:00:42 4/12/2011 4 12 2011 18 655 521294 4819753 171 40
16:00:41 4/22/2014 4 22 2014 16 913 524291 4819764 121 39
8:00:56 4/22/2009 4 22 2009 8 644 524171 4819764 121 39
16:00:54 4/21/2013 4 21 2013 16 671 523434 4819761 168 40
6:00:23 1/31/2013 1 31 2013 6 679 522295 4819757 165 40
14:00:43 3/31/2011 3 31 2011 14 664 523511 4819761 168 40
16:00:57 2/22/2014 2 22 2014 16 918 523511 4819761 168 40
10:00:55 2/19/2014 2 19 2014 10 908 523822 4819763 169 40
2:00:38 3/20/2009 3 20 2009 2 642 523392 4819761 168 40
12:00:31 1/7/2014 1 7 2014 12 907 522282 4819757 165 40
22:00:54 3/24/2013 3 24 2013 22 679 521396 4819755 171 40
14:00:44 3/10/2010 3 10 2010 14 640 526138 4819772 61 40
18:00:49 4/9/2008 4 9 2008 18 637 523275 4819761 168 40
2:00:50 3/26/2012 3 26 2012 2 679 521352 4819755 171 40
12:00:54 3/18/2009 3 18 2009 12 640 523624 4819763 169 40
4:00:48 4/13/2011 4 13 2011 4 801 521403 4819755 171 40
2:01:14 5/1/2010 5 1 2010 2 644 526329 4819773     61      40
14:00:21        4/13/2012       4       13      2012    14      676     526040  4819772 61      40
8:00:47 3/16/2014       3       16      2014    8       913     527046  4819776 57      40
14:00:41        3/23/2009       3       23      2009    14      645     523579  4819763 168     40
18:00:31        3/26/2014       3       26      2014    18      916     524190  4819765 121     39
18:00:48        1/10/2010       1       10      2010    18      641     521729  4819756 170     40
18:00:34        12/18/2008      12      18      2008    18      633     523978  4819764 169     40
16:00:42        1/7/2014        1       7       2014    16      908     522551  4819759 166     40
6:00:47 3/19/2010       3       19      2010    6       650     524112  4819765 121     39
8:00:56 2/14/2013       2       14      2013    8       675     524367  4819766 121     39
18:00:54        3/13/2014       3       13      2014    18      916     525055  4819768 64      40
10:00:41        1/13/2011       1       13      2011    10      642     523984  4819765 169     40
10:00:43        4/21/2008       4       21      2008    10      633     524717  4819768 65      40
6:00:41 3/20/2009       3       20      2009    6       642     523428  4819763 168     40
18:00:54        2/10/2011       2       10      2011    18      801     523041  4819762 167     40
6:00:53 4/7/2009        4       7       2009    6       633     521734  4819758 170     40
8:00:54 4/4/2008        4       4       2008    8       635     523418  4819763 168     40
10:00:39        2/14/2013       2       14      2013    10      663     524410  4819767 65      40
12:01:17        3/17/2009       3       17      2009    12      642     523565  4819764 168     40
4:00:53 4/7/2009        4       7       2009    4       633     521735  4819758 170     40
18:00:53        5/11/2011       5       11      2011    18      665     524242  4819767 121     39
16:00:27        4/4/2011        4       4       2011    16      661     525164  4819770 64      40
22:00:31        4/26/2009       4       26      2009    22      644     524006  4819766 169     40
10:00:51        3/5/2010        3       5       2010    10      640     526138  4819774 61      40
2:00:48 4/17/2008       4       17      2008    2       634     521292  4819757 171     40
18:00:55        1/6/2014        1       6       2014    18      908     522300  4819761 165     40
16:00:54        3/21/2014       3       21      2014    16      679     522004  4819760 165     40
22:00:54        2/8/2010        2       8       2010    22      640     522320  4819761 165     40
2:00:52 12/30/2012      12      30      2012    2       663     522295  4819761 165     40
10:00:42        4/24/2009       4       24      2009    10      644     525508  4819772 63      40
4:00:53 1/21/2014       1       21      2014    4       917     522774  4819763 166     40



0:00:43 4/17/2008       4       17      2008    0       634     521291  4819758 171     40
14:00:44        3/22/2009       3       22      2009    14      643     524957  4819771 64      40
6:00:54 4/13/2011       4       13      2011    6       801     521399  4819758 171     40
6:00:56 12/7/2010       12      7       2010    6       642     525983  4819775 62      40
18:00:48        4/20/2012       4       20      2012    18      677     524163  4819768 121     39
10:00:50        4/8/2012        4       8       2012    10      677     524452  4819769 65      40
22:00:29        1/17/2009       1       17      2009    22      635     522290  4819762 165     40
16:00:53        2/4/2014        2       4       2014    16      908     523150  4819765 167     40
6:00:54 3/28/2012       3       28      2012    6       677     521438  4819759 171     40
8:00:29 3/9/2014        3       9       2014    8       918     524586  4819770 65      40
14:00:54        3/6/2013        3       6       2013    14      677     523133  4819765 167     40
4:00:43 12/7/2010       12      7       2010    4       642     525983  4819776 62      40
12:00:15        2/12/2013       2       12      2013    12      663     524198  4819769 121     39
16:00:48        12/30/2012      12      30      2012    16      671     522603  4819763 166     40
20:00:47        12/29/2012      12      29      2012    20      663     522295  4819762 165     40
16:00:47        4/13/2009       4       13      2009    16      648     524110  4819769 121     39
12:00:47        4/2/2012        4       2       2012    12      673     524087  4819769 121     39
2:00:07 4/18/2008       4       18      2008    2       635     521735  4819761 170     40
4:00:53 3/28/2012       3       28      2012    4       677     521435  4819760 171     40
18:00:26        5/2/2011        5       2       2011    18      654     523362  4819766 168     40
4:00:37 3/26/2014       3       26      2014    4       918     526291  4819777 61      40
14:00:53        4/21/2008       4       21      2008    14      633     526110  4819777 61      40
18:01:02        11/26/2010      11      26      2010    18      646     521810  4819762 170     40
18:00:41        4/20/2010       4       20      2010    18      639     524086  4819769 121     39
18:00:47        4/2/2012        4       2       2012    18      658     523580  4819768 168     40
14:01:18        4/18/2008       4       18      2008    14      637     524725  4819772 65      40
12:00:29        3/23/2009       3       23      2009    12      646     523303  4819767 168     40
12:00:39        1/15/2011       1       15      2011    12      639     523654  4819768 169     40
18:00:42        1/15/2013       1       15      2013    18      665     522081  4819763 165     40
14:00:48        12/12/2010      12      12      2010    14      642     522221  4819763 165     40
16:00:38        3/31/2011       3       31      2011    16      664     523511  4819768 168     40
2:00:33 11/22/2013      11      22      2013    2       907     524829  4819773 64      40
0:00:54 1/19/2014       1       19      2014    0       908     522285  4819764 165     40
18:00:41        1/17/2009       1       17      2009    18      635     522296  4819764 165     40
0:00:43 12/30/2012      12      30      2012    0       663     522299  4819764 165     40
12:00:21        3/16/2009       3       16      2009    12      637     523653  4819769 169     40
10:00:53        2/27/2012       2       27      2012    10      663     524586  4819772 65      40
20:00:52        1/15/2013       1       15      2013    20      665     521996  4819763 170     40
2:00:53 3/24/2014       3       24      2014    2       913     527194  4819782 57      40
10:00:54        1/6/2014        1       6       2014    10      679     523269  4819768 168     40
6:00:50 12/18/2010      12      18      2010    6       642     524072  4819770 121     39
14:00:53        12/26/2013      12      26      2013    14      909     523327  4819768 168     40
18:00:44        3/18/2009       3       18      2009    18      637     522299  4819765 165     40
8:00:51 4/19/2014       4       19      2014    8       909     524012  4819771 169     40
6:00:53 3/20/2009       3       20      2009    6       638     523641  4819769 169     40
10:00:50        1/9/2011        1       9       2011    10      642     523780  4819770 169     40
8:01:07 1/31/2013       1       31      2013    8       679     522307  4819765 165     40
20:00:53        1/26/2014       1       26      2014    20      908     521916  4819764 170     40
8:00:13 3/28/2009       3       28      2009    8       648     523884  4819770 169     40
6:00:54 2/9/2010        2       9       2010    6       640     522289  4819765 165     40
10:00:53        3/15/2010       3       15      2010    10      644     526362  4819780 61      40
16:00:53        2/10/2011       2       10      2011    16      642     523267  4819769 168     40
12:00:48        4/7/2012        4       7       2012    12      675     526451  4819780 59      40
12:00:50        12/30/2012      12      30      2012    12      671     522620  4819766 166     40



12:00:48        3/29/2009       3       29      2009    12      645     524251  4819772 121     39
2:00:47 3/19/2009       3       19      2009    2       644     523419  4819769 168     40
16:00:49        4/18/2008       4       18      2008    16      635     524136  4819772 121     39
8:00:47 1/20/2011       1       20      2011    8       638     524100  4819772 121     39
6:00:41 2/16/2014       2       16      2014    6       918     524208  4819772 121     39
22:00:53        4/10/2012       4       10      2012    22      677     524154  4819772 121     39
12:00:53        4/2/2009        4       2       2009    12      645     523236  4819769 168     40
10:00:51        2/28/2013       2       28      2013    10      666     524927  4819775 64      40
4:00:48 3/31/2009       3       31      2009    4       642     523364  4819770 168     40
12:00:27        3/24/2008       3       24      2008    12      634     523244  4819769 168     40
4:01:24 1/29/2010       1       29      2010    4       633     523316  4819770 168     40
12:00:41        3/19/2011       3       19      2011    12      664     523361  4819770 168     40
14:00:53        2/19/2014       2       19      2014    14      907     524167  4819773 121     39
14:00:24        3/19/2009       3       19      2009    14      637     523508  4819770 168     40
12:00:54        3/19/2009       3       19      2009    12      637     523509  4819770 168     40
8:00:10 12/21/2008      12      21      2008    8       637     523345  4819770 168     40
8:00:28 3/12/2014       3       12      2014    8       908     525438  4819777 63      40
10:00:16        3/21/2008       3       21      2008    10      635     523455  4819770 168     40
8:00:53 4/5/2014        4       5       2014    8       916     524889  4819775 64      40
14:00:19        12/22/2008      12      22      2008    14      637     523772  4819772 169     40
8:00:48 4/1/2011        4       1       2011    8       668     523773  4819772 169     40
8:00:27 4/21/2011       4       21      2011    8       666     526062  4819780 61      40
22:00:28        12/29/2012      12      29      2012    22      663     522289  4819767 165     40
20:00:54        3/15/2014       3       15      2014    20      917     524614  4819775 65      40
8:00:43 2/9/2010        2       9       2010    8       640     522285  4819767 165     40
16:00:31        1/3/2013        1       3       2013    16      671     522907  4819769 167     40
14:22:39        4/11/2011       4       11      2011    14      660     524228  4819774 121     39
12:00:47        3/19/2010       3       19      2010    12      651     523785  4819772 169     40
18:01:26        4/2/2014        4       2       2014    18      913     523840  4819773 169     40
4:00:54 2/9/2010        2       9       2010    4       640     522286  4819767 165     40
2:00:47 2/9/2010        2       9       2010    2       640     522289  4819767 165     40
12:00:46        3/3/2014        3       3       2014    12      916     524820  4819776 64      40
10:00:48        3/1/2010        3       1       2010    10      644     523763  4819773 169     40
18:00:42        4/9/2012        4       9       2012    18      673     523786  4819773 169     40
12:00:27        4/26/2014       4       26      2014    12      913     526531  4819783 59      40
10:00:32        1/3/2013        1       3       2013    10      677     523056  4819770 167     40
16:00:21        4/11/2009       4       11      2009    16      639     526500  4819783 59      40
8:00:54 3/28/2012       3       28      2012    8       670     522636  4819769 166     40
8:00:24 12/18/2010      12      18      2010    8       642     524072  4819774 121     39
0:00:56 11/21/2010      11      21      2010    0       643     521814  4819766 170     40
2:00:42 2/8/2010        2       8       2010    2       640     522275  4819768 165     40
0:00:41 4/11/2012       4       11      2012    0       677     524146  4819775 121     39
10:01:23        3/27/2010       3       27      2010    10      641     524588  4819776 65      40
18:00:44        4/21/2010       4       21      2010    18      646     524040  4819774 121     39
4:00:48 4/4/2010        4       4       2010    4       655     524371  4819776 121     39
0:00:41 3/24/2010       3       24      2010    0       640     521711  4819767 170     40
14:00:48        1/23/2013       1       23      2013    14      680     522915  4819771 167     40
6:00:47 12/12/2013      12      12      2013    6       911     524338  4819776 121     39
22:00:25        4/10/2011       4       10      2011    22      663     521284  4819765 171     40
2:00:48 3/31/2009       3       31      2009    2       642     523360  4819772 168     40
8:00:54 2/16/2014       2       16      2014    8       918     524204  4819776 121     39
2:00:53 12/19/2012      12      19      2012    2       675     524526  4819777 65      40
22:00:41        1/2/2013        1       2       2013    22      680     522281  4819770 165     40
6:01:00 1/21/2014       1       21      2014    6       917     522776  4819771 166     40



14:00:43        3/31/2011       3       31      2011    14      658     523393  4819774 168     40
16:00:43        3/31/2010       3       31      2010    16      639     524925  4819780 64      40
12:00:53        11/29/2010      11      29      2010    12      657     521963  4819769 170     40
8:00:54 4/12/2009       4       12      2009    8       642     525549  4819782 63      40
16:00:53        3/12/2011       3       12      2011    16      655     522379  4819771 165     40
6:00:48 4/4/2010        4       4       2010    6       655     524371  4819778 121     39
14:00:42        3/18/2009       3       18      2009    14      643     523461  4819775 168     40
8:00:37 1/27/2014       1       27      2014    8       908     521866  4819770 170     40
0:00:53 1/31/2013       1       31      2013    0       663     521931  4819770 170     40
18:01:08        2/28/2010       2       28      2010    18      647     525270  4819782 63      40
14:00:53        3/14/2012       3       14      2012    14      666     523529  4819776 168     40
16:00:41        4/20/2010       4       20      2010    16      652     522921  4819774 167     40
6:00:28 1/18/2009       1       18      2009    6       635     522312  4819772 165     40
12:00:53        1/16/2013       1       16      2013    12      679     521978  4819771 170     40
2:00:50 1/14/2012       1       14      2012    2       665     525159  4819782 64      40
4:00:12 4/13/2012       4       13      2012    4       678     524640  4819780 65      40
8:00:53 3/2/2010        3       2       2010    8       644     523777  4819777 169     40
16:00:48        2/10/2011       2       10      2011    16      801     523017  4819775 167     40
2:00:41 2/23/2014       2       23      2014    2       918     523283  4819775 168     40
0:00:44 1/18/2009       1       18      2009    0       635     522271  4819772 165     40
16:00:47        4/2/2012        4       2       2012    16      658     523622  4819777 169     40
14:00:43        4/30/2010       4       30      2010    14      656     523817  4819777 169     40
18:00:51        3/27/2009       3       27      2009    18      645     522826  4819774 167     40
10:00:54        12/22/2012      12      22      2012    10      663     523297  4819776 168     40
8:00:26 12/17/2008      12      17      2008    8       632     523108  4819775 167     40
6:00:42 1/29/2010       1       29      2010    6       633     523305  4819776 168     40
12:00:26        12/8/2010       12      8       2010    12      650     522793  4819774 166     40
6:00:49 3/18/2009       3       18      2009    6       645     523789  4819778 169     40
18:00:53        3/18/2012       3       18      2012    18      666     524476  4819781 65      40
6:00:54 3/19/2009       3       19      2009    6       644     523196  4819776 167     40
12:00:42        3/19/2011       3       19      2011    12      669     523713  4819778 169     40
18:00:56        2/20/2014       2       20      2014    18      907     522733  4819775 166     40
22:00:41        4/20/2011       4       20      2011    22      662     521360  4819770 171     40
8:00:24 4/20/2011       4       20      2011    8       666     524823  4819782 64      40
18:00:48        1/2/2013        1       2       2013    18      680     522284  4819773 165     40
16:00:55        12/7/2010       12      7       2010    16      650     523412  4819777 168     40
14:00:44        3/29/2011       3       29      2011    14      660     525121  4819783 64      40
18:00:42        3/1/2014        3       1       2014    18      918     526556  4819789 59      40
14:00:48        3/12/2009       3       12      2009    14      645     527109  4819791 57      40
0:00:26 11/17/2010      11      17      2010    0       654     523987  4819780 169     40
4:00:53 3/19/2009       3       19      2009    4       644     523196  4819777 167     40
18:00:54        4/30/2010       4       30      2010    18      640     521405  4819771 171     40
4:00:50 4/8/2009        4       8       2009    4       638     524293  4819781 121     39
16:00:55        3/23/2009       3       23      2009    16      635     523338  4819778 168     40
16:00:54        4/6/2012        4       6       2012    16      672     526023  4819787 61      40
16:00:56        1/23/2013       1       23      2013    16      680     522940  4819776 167     40
16:00:56        1/19/2014       1       19      2014    16      908     523085  4819777 167     40
8:00:53 4/8/2012        4       8       2012    8       670     525297  4819785 63      40
10:00:41        2/27/2014       2       27      2014    10      908     525291  4819786 63      40
18:00:48        4/11/2012       4       11      2012    18      665     524281  4819782 121     39
12:00:31        4/21/2008       4       21      2008    12      633     525328  4819786 63      40
2:00:48 3/24/2010       3       24      2010    2       638     521371  4819772 171     40
2:01:19 3/24/2010       3       24      2010    2       654     521843  4819774 170     40
10:00:15        3/22/2011       3       22      2011    10      655     523572  4819780 168     40



10:00:53        2/24/2014       2       24      2014    10      918     525131  4819785 64      40
0:00:57 4/21/2011       4       21      2011    0       662     521360  4819772 171     40
22:00:33        11/23/2013      11      23      2013    22      914     523536  4819780 168     40
0:00:54 3/26/2012       3       26      2012    0       671     521469  4819773 171     40
14:00:42        3/23/2009       3       23      2009    14      635     523336  4819779 168     40
12:00:53        3/30/2012       3       30      2012    12      666     525079  4819786 64      40
16:00:43        4/9/2009        4       9       2009    16      640     526396  4819791 61      40
8:00:18 3/12/2014       3       12      2014    8       916     525311  4819787 63      40
8:00:54 1/29/2010       1       29      2010    8       633     523307  4819780 168     40
18:00:41        3/23/2010       3       23      2010    18      647     521273  4819773 171     40
4:00:54 2/23/2014       2       23      2014    4       918     523313  4819780 168     40
14:00:47        11/29/2010      11      29      2010    14      657     521977  4819775 170     40
8:00:54 4/12/2009       4       12      2009    8       637     525067  4819786 64      40
2:00:36 4/21/2011       4       21      2011    2       662     521356  4819773 171     40
12:01:07        3/23/2009       3       23      2009    12      635     523336  4819780 168     40
12:00:24        1/19/2011       1       19      2011    12      801     523998  4819782 169     40
16:01:02        3/6/2010        3       6       2010    16      639     526768  4819793 59      40
18:00:47        4/7/2008        4       7       2008    18      635     522299  4819777 165     40
10:00:28        4/28/2011       4       28      2011    10      667     526401  4819792 61      40
12:00:43        3/5/2014        3       5       2014    12      918     523591  4819782 168     40
16:00:46        4/8/2010        4       8       2010    16      641     523817  4819783 169     40
16:00:53        12/8/2010       12      8       2010    16      650     522794  4819779 166     40
10:00:12        4/17/2009       4       17      2009    10      641     525135  4819788 64      40
10:00:54        12/26/2012      12      26      2012    10      675     523976  4819783 169     40
16:01:12        1/16/2013       1       16      2013    16      679     522016  4819777 165     40
18:00:55        12/22/2008      12      22      2008    18      632     522290  4819778 165     40
12:00:42        3/31/2011       3       31      2011    12      667     523528  4819782 168     40
12:00:43        12/26/2012      12      26      2012    12      675     523977  4819784 169     40
10:00:56        11/24/2011      11      24      2011    10      665     521449  4819775 171     40
22:00:41        1/18/2010       1       18      2010    22      640     527131  4819796 57      40
8:00:42 2/19/2014       2       19      2014    8       918     524055  4819784 121     39
10:00:43        4/6/2014        4       6       2014    10      916     523640  4819783 169     40
8:00:53 3/21/2009       3       21      2009    8       634     523304  4819782 168     40
18:00:53        2/12/2010       2       12      2010    18      642     527130  4819796 57      40
10:00:53        3/2/2010        3       2       2010    10      642     523915  4819784 169     40
12:00:50        4/5/2008        4       5       2008    12      635     523232  4819782 168     40
8:00:43 3/18/2009       3       18      2009    8       644     523566  4819783 168     40
2:00:42 1/10/2014       1       10      2014    2       916     523009  4819781 167     40
20:00:48        1/18/2014       1       18      2014    20      908     522297  4819779 165     40
14:00:43        2/17/2012       2       17      2012    14      663     525029  4819789 64      40
14:00:46        1/16/2013       1       16      2013    14      679     521996  4819778 170     40
12:01:12        4/20/2013       4       20      2013    12      677     524156  4819786 121     39
8:00:35 2/3/2012        2       3       2012    8       663     523483  4819783 168     40
18:00:44        12/18/2010      12      18      2010    18      639     527010  4819797 57      40
4:00:47 12/18/2010      12      18      2010    4       642     524075 4819786 121 39
6:00:46 2/23/2014 2 23 2014 6 918 523315 4819783 168 40
20:00:48 3/24/2014 3 24 2014 20 913 526964 4819797 57 40
18:00:53 3/23/2010 3 23 2010 18 653 521246 4819777 171 40
14:00:26 4/18/2011 4 18 2011 14 654 525158 4819790 64 40
6:00:54 3/23/2014 3 23 2014 6 914 521854 4819779 170 40
16:00:30 12/26/2013 12 26 2013 16 909 523325 4819784 168 40
12:01:41 2/12/2013 2 12 2013 12 680 524225 4819787 121 39
4:00:23 3/21/2009 3 21 2009 4 639 521832 4819779 170 40
10:00:44 11/26/2010 11 26 2010 10 638 523312 4819784 168 40



8:00:53 4/20/2011 4 20 2011 8 668 525881 4819793 62 40
12:00:42 4/15/2009 4 15 2009 12 642 522996 4819783 167 40
18:00:42 4/16/2012 4 16 2012 18 666 523786 4819786 169 40
20:00:25 4/11/2013 4 11 2013 20 658 521786 4819779 170 40
16:00:54 11/29/2010 11 29 2010 16 657 521978 4819780 170 40
14:00:50 4/15/2009 4 15 2009 14 642 523003 4819783 167 40
8:00:43 3/21/2009 3 21 2009 8 638 523372 4819785 168 40
2:00:24 3/21/2009 3 21 2009 2 639 521834 4819780 170 40
16:00:54 4/26/2011 4 26 2011 16 662 524014 4819787 121 39
14:00:27 11/26/2011 11 26 2011 14 667 521519 4819779 171 40
12:00:55 4/2/2013 4 2 2013 12 677 523841 4819787 169 40
18:00:56 2/20/2014 2 20 2014 18 918 523223 4819785 168 40
0:00:54 4/5/2010 4 5 2010 0 652 524883 4819791 64 40
6:00:41 3/21/2009 3 21 2009 6 639 521831 4819780 170 40
4:00:54 3/28/2012 3 28 2012 4 663 521484 4819779 171 40
22:00:48 1/18/2014 1 18 2014 22 908 522308 4819782 165 40
8:00:56 1/21/2014 1 21 2014 8 917 522791 4819783 166 40
12:00:42 4/10/2009 4 10 2009 12 643 524406 4819789 65 40
16:00:41 4/14/2010 4 14 2010 16 655 526172 4819796 61 40
16:00:47 1/28/2014 1 28 2014 16 917 522541 4819783 166 40
12:00:45 2/19/2014 2 19 2014 12 907 524147 4819789 121 39
14:01:15 3/26/2010 3 26 2010 14 801 525482 4819793 63 40
20:00:48 2/27/2013 2 27 2013 20 671 521997 4819781 170 40
4:01:17 3/23/2014 3 23 2014 4 914 521856 4819781 170 40
6:00:53 3/28/2012 3 28 2012 6 663 521492 4819780 171 40
14:00:41 4/19/2013 4 19 2013 14 671 523925 4819788 169 40
12:00:54 1/19/2011 1 19 2011 12 639 523971 4819788 169 40
12:00:47 4/21/2012 4 21 2012 12 676 523646 4819787 169 40
8:00:41 3/24/2008 3 24 2008 8 635 523868 4819789 169 40
6:00:45 4/8/2012 4 8 2012 6 666 525902 4819796 62 40
8:00:47 4/4/2010 4 4 2010 8 655 524827 4819792 64 40
12:00:54 3/19/2011 3 19 2011 12 663 523504 4819787 168 40
16:00:23 1/21/2014 1 21 2014 16 909 523222 4819787 168 40
8:00:54 4/10/2014 4 10 2014 8 913 526309 4819798 61 40
18:00:51 4/27/2014 4 27 2014 18 913 527108 4819801 57 40
14:00:24 12/8/2010 12 8 2010 14 650 522796 4819785 166 40
14:00:49 4/8/2008 4 8 2008 14 633 522774 4819785 166 40
4:00:26 12/5/2011 12 5 2011 4 659 523365 4819787 168 40
18:00:54 4/11/2011 4 11 2011 18 669 521885 4819783 170 40
16:00:54 4/18/2012 4 18 2012 16 677 524208 4819791 121 39
10:00:56 3/1/2010 3 1 2010 10 647 523805 4819789 169 40
10:00:47 3/12/2011 3 12 2011 10 650 523620 4819789 169 40
16:00:55 3/2/2012 3 2 2012 16 666 525601 4819796 63 40
12:00:17 4/17/2009 4 17 2009 12 640 525884 4819797 62 40
14:00:48 4/2/2011 4 2 2011 14 666 523762 4819789 169 40
8:00:42 4/22/2009 4 22 2009 8 639 524176 4819791 121 39
12:00:44 3/18/2009 3 18 2009 12 643 523458 4819789 168 40
12:00:14 3/27/2010 3 27 2010 12 656 523710 4819789 169 40
14:00:57 12/22/2012 12 22 2012 14 665 523323 4819788 168 40
16:00:49 3/9/2012 3 9 2012 16 666 523411 4819789 168 40
12:01:24 1/7/2014 1 7 2014 12 679 523273 4819788 168 40
6:00:31 1/22/2014 1 22 2014 6 679 522016 4819784 165 40
0:00:44 3/28/2009 3 28 2009 0 645 523291 4819789 168 40
18:00:21 1/29/2010 1 29 2010 18 633 522652 4819787 166 40



22:00:25 4/4/2012 4 4 2012 22 672 525977 4819799 62 40
6:00:53 4/8/2012 4 8 2012 6 673 525666 4819798 62 40
0:00:43 2/16/2013 2 16 2013 0 666 521934 4819785 170 40
14:02:43 3/29/2012 3 29 2012 14 663 524804 4819795 65 40
2:00:39 1/25/2014 1 25 2014 2 908 522338 4819786 165 40
16:01:23 3/5/2010 3 5 2010 16 647 526511 4819801 59 40
18:00:50 3/28/2012 3 28 2012 18 670 523927 4819792 169 40
18:00:46 2/2/2014 2 2 2014 18 908 522116 4819785 165 40
18:00:40 1/14/2014 1 14 2014 18 908 522009 4819785 165 40
12:00:51 4/2/2012 4 2 2012 12 680 524153 4819793 121 39
12:00:56 3/1/2010 3 1 2010 12 647 523802 4819792 169 40
16:00:27 4/17/2014 4 17 2014 16 907 523540 4819791 168 40
14:00:42 1/23/2014 1 23 2014 14 908 522585 4819788 166 40
8:00:41 12/30/2012 12 30 2012 8 671 522387 4819787 165 40
16:00:44 4/16/2012 4 16 2012 16 666 523311 4819790 168 40
2:00:54 4/13/2012 4 13 2012 2 673 524236 4819794 121 39
0:01:01 4/13/2011 4 13 2011 0 801 521361 4819784 171 40
6:00:56 1/25/2014 1 25 2014 6 908 522335 4819787 165 40
16:01:12 1/16/2013 1 16 2013 16 680 521991 4819786 170 40
4:00:43 12/12/2011 12 12 2011 4 801 526584 4819803 59 40
14:00:43 3/20/2009 3 20 2009 14 639 523594 4819792 168 40
16:00:41 4/4/2013 4 4 2013 16 658 523755 4819793 169 40
20:00:42 4/9/2013 4 9 2013 20 658 521840 4819786 170 40
22:00:12 3/27/2009 3 27 2009 22 645 523275 4819791 168 40
12:00:50 3/31/2011 3 31 2011 12 666 523482 4819792 168 40
16:00:41 3/18/2011 3 18 2011 16 666 523451 4819792 168 40
16:00:54 12/30/2012 12 30 2012 16 679 522635 4819789 166 40
6:00:39 4/15/2014 4 15 2014 6 908 525673 4819800 62 40
18:00:42 4/7/2011 4 7 2011 18 659 523970 4819794 169 40
14:00:47 1/18/2014 1 18 2014 14 916 524194 4819795 121 39
16:00:43 4/7/2008 4 7 2008 16 633 522421 4819789 166 40
14:00:49 1/21/2014 1 21 2014 14 909 523221 4819792 168 40
18:00:25 3/24/2009 3 24 2009 18 645 527174 4819806 57 40
18:00:35 3/26/2014 3 26 2014 18 909 524939 4819798 64 40
14:00:55 4/2/2010 4 2 2010 14 640 524228 4819795 121 39
12:00:55 3/9/2010 3 9 2010 12 642 526218 4819803 61 40
10:00:26 3/5/2014 3 5 2014 10 908 523556 4819793 168 40
6:01:13 12/18/2010 12 18 2010 6 639 526352 4819803 61 40
2:00:26 4/5/2009 4 5 2009 2 644 521801 4819787 170 40
6:00:56 3/18/2010 3 18 2010 6 651 524700 4819798 65 40
14:01:11 4/2/2011 4 2 2011 14 658 524468 4819797 65 40
22:00:20 4/8/2008 4 8 2008 22 635 521612 4819787 170 40
4:01:11 1/25/2014 1 25 2014 4 908 522347 4819790 165 40
8:00:23 3/18/2009 3 18 2009 8 645 523749 4819794 169 40
18:00:10 4/24/2011 4 24 2011 18 665 523618 4819794 169 40
18:02:31 4/12/2010 4 12 2010 18 653 523887 4819795 169 40
4:00:56 4/9/2012 4 9 2012 4 675 524707 4819798 65 40
6:00:23 4/7/2008 4 7 2008 6 637 523338 4819793 168 40
8:00:48 3/24/2008 3 24 2008 8 634 523501 4819794 168 40
4:00:42 1/17/2013 1 17 2013 4 677 521174 4819786 163 13
16:00:47 4/7/2009 4 7 2009 16 640 525909 4819803 62 40
16:00:47 4/20/2009 4 20 2009 16 644 524006 4819796 169 40
10:00:22 4/14/2010 4 14 2010 10 642 525794 4819803 62 40
16:00:42 3/20/2011 3 20 2011 16 660 521802 4819789 170 40



10:00:49 1/7/2014 1 7 2014 10 679 523277 4819794 168 40
16:00:57 4/4/2011 4 4 2011 16 650 524991 4819800 64 40
8:00:48 1/25/2014 1 25 2014 8 908 522452 4819791 166 40
16:00:53 3/23/2009 3 23 2009 16 640 523326 4819794 168 40
6:00:55 3/16/2014 3 16 2014 6 917 524749 4819799 65 40
16:00:53 3/19/2014 3 19 2014 16 916 524000 4819797 169 40
2:00:55 3/16/2010 3 16 2010 2 652 527105 4819809 57 40
14:00:47 1/19/2014 1 19 2014 14 908 523089 4819794 167 40
14:00:40 2/28/2014 2 28 2014 14 908 526553 4819806 59 40
18:00:54 2/10/2011 2 10 2011 18 646 522667 4819792 166 40
14:00:54 3/2/2013 3 2 2013 14 671 524720 4819800 65 40
12:00:41 4/9/2009 4 9 2009 12 644 523805 4819796 169 40
16:00:50 12/23/2010 12 23 2010 16 801 523391 4819795 168 40
6:00:50 1/20/2011 1 20 2011 6 638 524035 4819797 121 39
14:01:00 3/18/2013 3 18 2013 14 663 523648 4819796 169 40
22:00:55 12/4/2011 12 4 2011 22 650 526985 4819809 57 40
8:00:56 1/22/2014 1 22 2014 8 679 522029 4819791 165 40
12:01:48 4/19/2013 4 19 2013 12 671 523923 4819797 169 40
16:00:50 4/10/2008 4 10 2008 16 635 522841 4819794 167 40
8:00:56 1/17/2013 1 17 2013 8 677 521203 4819788 161 40
18:00:18 4/24/2011 4 24 2011 18 667 523543 4819796 168 40
2:00:55 1/7/2014 1 7 2014 2 908 522296 4819792 165 40
18:00:47 3/9/2014 3 9 2014 18 913 527056 4819809 57 40
0:00:44 1/27/2014 1 27 2014 0 908 521721 4819790 159 40
10:00:11 1/8/2010 1 8 2010 10 647 522796 4819794 166 40
12:00:56 3/5/2010 3 5 2010 12 644 525912 4819805 62 40
10:00:48 4/19/2008 4 19 2008 10 634 524948 4819802 64 40
4:00:53 4/6/2010 4 6 2010 4 650 522841 4819794 167 40
2:00:43 4/13/2011 4 13 2011 2 801 521361 4819789 161 40
16:00:47 4/7/2011 4 7 2011 16 663 524869 4819801 64 40
22:00:53 12/9/2011 12 9 2011 22 655 521802 4819791 159 40
10:00:52 3/3/2012 3 3 2012 10 666 524207 4819799 121 39
10:00:41 12/8/2010 12 8 2010 10 654 523585 4819797 168 40
22:00:54 12/11/2013 12 11 2013 22 908 524199 4819799 121 39
18:01:46 3/20/2010 3 20 2010 18 640 524613 4819801 65 40
14:00:24 3/5/2010 3 5 2010 14 644 525912 4819806 62 40
14:00:49 3/18/2009 3 18 2009 14 645 523763 4819798 169 40
2:00:49 12/11/2012 12 11 2012 2 670 525857 4819806 62 40
14:00:26 1/27/2012 1 27 2012 14 658 522692 4819795 166 40
4:00:48 1/20/2011 1 20 2011 4 638 524033 4819800 120 39
10:00:16 4/20/2013 4 20 2013 10 658 524678 4819802 65 40
2:00:38 4/9/2012 4 9 2012 2 675 524704 4819802 65 40
18:00:37 3/14/2010 3 14 2010 18 646 524201 4819800 120 39
2:01:22 1/20/2011 1 20 2011 2 638 524034 4819800 120 39
14:01:04 1/23/2014 1 23 2014 14 679 522983 4819796 167 40
8:00:52 4/3/2008 4 3 2008 8 636 523982 4819800 160 40
6:00:42 4/9/2012 4 9 2012 6 675 524709 4819803 65 40
2:00:53 1/22/2014 1 22 2014 2 679 522111 4819794 155 40
2:00:20 1/18/2009 1 18 2009 2 635 522324 4819795 155 40
14:00:42 3/27/2011 3 27 2011 14 659 525155 4819805 64 40
12:00:41 12/22/2012 12 22 2012 12 679 523218 4819798 158 40
2:00:26 1/28/2014 1 28 2014 2 908 522385 4819795 155 40
10:00:54 1/22/2014 1 22 2014 10 907 523335 4819799 158 40
18:00:47 4/19/2008 4 19 2008 18 631 523757 4819800 160 40



8:00:56 4/22/2009 4 22 2009 8 642 526825 4819812 57 40
12:00:53 3/2/2012 3 2 2012 12 665 525937 4819809 62 40
8:00:23 3/30/2011 3 30 2011 8 660 525827 4819809 62 40
20:00:30 12/19/2013 12 19 2013 20 911 526399 4819811 61 40
8:00:53 3/28/2009 3 28 2009 8 638 523456 4819800 158 40
12:00:31 3/18/2009 3 18 2009 12 645 523760 4819801 160 40
8:01:11 4/3/2014 4 3 2014 8 916 524323 4819803 120 39
16:00:51 4/21/2010 4 21 2010 16 646 524092 4819803 120 39
2:00:43 4/9/2012 4 9 2012 2 677 524606 4819805 56 40
4:00:48 3/16/2014 3 16 2014 4 917 524751 4819806 56 40
16:00:36 4/18/2014 4 18 2014 16 907 524989 4819807 55 40
4:00:43 1/7/2014 1 7 2014 4 911 525178 4819807 55 40
8:01:12 3/22/2014 3 22 2014 8 917 524044 4819803 120 39
4:00:44 1/19/2014 1 19 2014 4 908 522309 4819797 155 40
16:00:48 4/10/2009 4 10 2009 16 646 524443 4819805 56 40
18:00:54 1/14/2010 1 14 2010 18 640 527034 4819815 57 40
14:00:47 3/7/2012 3 7 2012 14 663 523621 4819802 160 40
4:00:48 1/18/2009 1 18 2009 4 635 522324 4819798 155 40
8:00:53 3/28/2009 3 28 2009 8 642 523870 4819803 160 40
8:00:53 3/27/2009 3 27 2009 8 645 523401 4819801 158 40
14:00:43 4/5/2014 4 5 2014 14 913 523771 4819803 160 40
10:00:54 1/21/2014 1 21 2014 10 917 522816 4819799 157 40
14:00:44 3/26/2010 3 26 2010 14 646 525770 4819810 53 40
18:01:12 3/16/2013 3 16 2013 18 663 521967 4819797 159 40
0:00:15 4/7/2008 4 7 2008 0 637 523340 4819802 158 40
10:00:41 3/6/2014 3 6 2014 10 916 523925 4819804 160 40
6:00:53 1/17/2010 1 17 2010 6 639 521925 4819797 159 40
18:00:53 12/24/2011 12 24 2011 18 650 524732 4819807 56 40
8:00:48 4/3/2012 4 3 2012 8 679 524758 4819807 56 40
2:00:48 4/7/2014 4 7 2014 2 907 521523 4819796 161 40
14:00:48 4/18/2012 4 18 2012 14 677 524202 4819805 120 39
20:00:26 1/24/2014 1 24 2014 20 908 522297 4819799 155 40
8:00:53 1/17/2010 1 17 2010 8 639 521925 4819798 159 40
6:00:47 1/7/2014 1 7 2014 6 911 525171 4819809 55 40
16:00:47 3/23/2009 3 23 2009 16 642 523220 4819802 158 40
12:00:53 1/16/2013 1 16 2013 12 680 521959 4819798 159 40
14:00:53 2/22/2011 2 22 2011 14 642 523085 4819802 157 40
16:00:53 4/21/2011 4 21 2011 16 667 525721 4819811 53 40
16:00:47 1/10/2010 1 10 2010 16 638 521950 4819798 159 40
18:00:53 2/12/2013 2 12 2013 18 679 523703 4819805 160 40
12:00:53 2/28/2014 2 28 2014 12 909 526140 4819814 51 40
10:00:41 4/5/2014 4 5 2014 10 909 524731 4819808 56 40
18:00:54 3/18/2011 3 18 2011 18 667 522365 4819800 155 40
18:01:12 3/23/2010 3 23 2010 18 646 521402 4819797 161 40
6:01:47 1/22/2013 1 22 2013 6 679 521774 4819798 159 40
0:00:53 12/24/2013 12 24 2013 0 918 527443 4819819 49 40
4:00:53 3/21/2009 3 21 2009 4 648 523431 4819804 158 40
6:00:48 3/21/2009 3 21 2009 6 648 523432 4819804 158 40
18:00:26 4/26/2011 4 26 2011 18 662 523237 4819804 158 40
14:00:45 4/14/2011 4 14 2011 14 664 525815 4819813 53 40
20:00:56 4/11/2013 4 11 2013 20 677 521252 4819797 161 40
8:00:54 2/28/2014 2 28 2014 8 913 527516 4819820 49 40
12:00:54 3/1/2010 3 1 2010 12 646 523810 4819806 160 40
22:00:42 1/16/2013 1 16 2013 22 671 523098 4819804 157 40



8:01:17 4/19/2008 4 19 2008 8 634 524933 4819810 55 40
20:00:42 4/23/2013 4 23 2013 20 658 522178 4819801 155 40
14:00:47 4/18/2011 4 18 2011 14 650 525151 4819811 55 40
14:00:44 3/23/2009 3 23 2009 14 642 523215 4819805 158 40
10:00:54 3/29/2009 3 29 2009 10 642 524253 4819808 120 39
10:00:54 11/24/2011 11 24 2011 10 655 521365 4819799 161 40
0:00:48 12/26/2012 12 26 2012 0 675 524522 4819810 56 40
10:00:42 1/18/2011 1 18 2011 10 638 523745 4819807 160 40
4:00:54 4/21/2011 4 21 2011 4 662 521381 4819799 161 40
8:00:23 3/20/2009 3 20 2009 8 643 523405 4819806 158 40
10:00:48 12/8/2010 12 8 2010 10 655 523585 4819807 158 40
6:01:24 4/28/2008 4 28 2008 6 636 521370 4819799 161 40
6:00:53 4/21/2011 4 21 2011 6 662 521376 4819799 161 40
14:00:47 4/30/2011 4 30 2011 14 654 523484 4819806 158 40
4:00:48 4/7/2008 4 7 2008 4 637 523334 4819806 158 40
10:00:53 4/15/2009 4 15 2009 10 642 523747 4819807 160 40
18:00:46 3/26/2009 3 26 2009 18 642 523200 4819806 157 40
14:00:54 3/28/2009 3 28 2009 14 644 523178 4819806 157 40
16:00:55 4/30/2011 4 30 2011 16 654 523477 4819807 158 40
12:00:42 1/17/2013 1 17 2013 12 663 523439 4819807 158 40
2:00:54 11/20/2010 11 20 2010 2 653 520518 4819797 164 40
12:00:48 1/8/2010 1 8 2010 12 647 522871 4819805 157 40
2:00:17 1/19/2014 1 19 2014 2 908 522289 4819803 155 40
4:00:53 1/7/2011 1 7 2011 4 642 524576 4819811 56 40
12:00:33 1/27/2014 1 27 2014 12 908 522349 4819803 155 40
22:00:16 4/16/2008 4 16 2008 22 634 521201 4819800 161 40
0:00:42 3/1/2010 3 1 2010 0 646 525258 4819814 54 40
10:00:41 1/16/2009 1 16 2009 10 637 527592 4819823 49 40
12:01:47 3/9/2010 3 9 2010 12 644 526202 4819818 51 40
14:00:44 3/20/2009 3 20 2009 14 640 523346 4819808 158 40
8:00:56 4/1/2012 4 1 2012 8 675 524027 4819810 120 39
16:00:44 4/16/2012 4 16 2012 16 677 523203 4819807 157 40
12:00:24 4/4/2008 4 4 2008 12 634 523220 4819807 158 40
18:00:55 1/7/2011 1 7 2011 18 639 522415 4819805 156 40
18:00:29 3/18/2014 3 18 2014 18 916 522396 4819805 155 40
14:00:22 4/3/2008 4 3 2008 14 636 522839 4819806 157 40
12:00:23 3/20/2009 3 20 2009 12 640 523346 4819808 158 40
18:00:53 4/11/2009 4 11 2009 18 639 527200 4819823 48 40
2:00:48 4/7/2008 4 7 2008 2 637 523332 4819808 158 40
10:00:52 1/27/2014 1 27 2014 10 908 522346 4819805 155 40
14:00:42 3/1/2010 3 1 2010 14 646 523803 4819810 160 40
22:00:54 1/14/2010 1 14 2010 22 640 527049 4819822 48 40
12:00:54 12/8/2010 12 8 2010 12 638 522681 4819806 156 40
14:00:28 1/16/2013 1 16 2013 14 680 521955 4819804 159 40
0:00:56 12/17/2012 12 17 2012 0 663 520606 4819800 164 40
8:00:47 4/3/2011 4 3 2011 8 667 524681 4819814 56 40
18:00:53 1/21/2014 1 21 2014 18 907 522462 4819806 156 40
18:00:33 1/16/2013 1 16 2013 18 671 523095 4819808 157 40
10:00:24 3/16/2009 3 16 2009 10 645 523567 4819810 158 40
4:00:47 12/22/2009 12 22 2009 4 647 524294 4819813 120 39
6:01:00 10/28/2010 10 28 2010 6 646 523444 4819810 158 40
20:00:47 1/16/2013 1 16 2013 20 671 523096 4819808 157 40
10:00:30 11/26/2010 11 26 2010 10 801 523373 4819810 158 40
12:00:51 3/2/2013 3 2 2013 12 671 524705 4819814 56 40



0:01:19 3/24/2009 3 24 2009 0 645 527596 4819826 49 40
14:00:49 1/20/2012 1 20 2012 14 666 527556 4819826 49 40
2:00:53 12/22/2009 12 22 2009 2 647 524294 4819813 120 39
22:00:31 1/26/2014 1 26 2014 22 908 521923 4819805 159 40
16:01:54 3/17/2011 3 17 2011 16 664 523806 4819812 160 40
0:00:54 11/18/2013 11 18 2013 0 914 523328 4819810 158 40
22:00:42 4/22/2011 4 22 2011 22 663 521292 4819803 161 40
18:00:54 4/5/2009 4 5 2009 18 645 525682 4819819 53 40
10:00:51 3/14/2010 3 14 2010 10 644 524935 4819816 55 40
16:00:42 3/30/2013 3 30 2013 16 679 523702 4819812 160 40
14:00:53 3/22/2009 3 22 2009 14 640 524774 4819816 56 40
12:00:48 3/5/2010 3 5 2010 12 647 526120 4819821 51 40
18:00:53 12/15/2012 12 15 2012 18 671 526867 4819824 48 40
10:00:54 1/16/2013 1 16 2013 10 665 522395 4819807 155 40
18:01:17 4/11/2012 4 11 2012 18 675 525971 4819821 53 40
6:01:00 1/17/2013 1 17 2013 6 677 521171 4819804 163 13
18:00:50 1/24/2014 1 24 2014 18 908 522340 4819808 155 40
14:00:47 3/12/2010 3 12 2010 14 647 526386 4819823 51 40
8:00:50 3/23/2008 3 23 2008 8 634 523675 4819812 160 40
12:00:43 3/21/2008 3 21 2008 12 637 523678 4819813 160 40
0:00:45 1/3/2013 1 3 2013 0 671 522631 4819809 156 40
22:00:43 1/24/2014 1 24 2014 22 908 522302 4819808 155 40
8:00:13 3/24/2009 3 24 2009 8 648 523622 4819812 160 40
22:00:56 12/10/2011 12 10 2011 22 650 527089 4819826 48 40
10:00:54 3/12/2011 3 12 2011 10 653 523682 4819813 160 40
4:00:41 1/3/2013 1 3 2013 4 671 522624 4819809 156 40
12:00:35 4/2/2011 4 2 2011 12 655 524075 4819814 120 39
12:00:49 3/2/2012 3 2 2012 12 663 525807 4819821 53 40
16:01:03 4/5/2014 4 5 2014 16 913 523784 4819813 160 40
18:00:48 1/2/2013 1 2 2013 18 671 522628 4819809 156 40
14:00:48 1/2/2011 1 2 2011 14 638 522895 4819810 157 40
6:00:42 1/19/2014 1 19 2014 6 908 522307 4819809 155 40
4:00:54 4/13/2012 4 13 2012 4 673 524233 4819815 120 39
12:00:44 4/24/2009 4 24 2009 12 644 525654 4819821 53 40
10:00:29 3/1/2010 3 1 2010 10 646 523804 4819814 160 40
6:00:43 2/27/2012 2 27 2012 6 666 525004 4819819 55 40
4:00:43 3/24/2014 3 24 2014 4 913 527201 4819827 48 40
18:00:30 4/11/2012 4 11 2012 18 676 525984 4819822 53 40
16:00:41 4/6/2008 4 6 2008 16 637 522675 4819811 156 40
14:00:47 1/7/2014 1 7 2014 14 908 522537 4819810 156 40
16:00:48 3/19/2010 3 19 2010 16 654 523862 4819815 160 40
18:00:53 3/21/2014 3 21 2014 18 914 524071 4819816 120 39
8:00:41 12/7/2010 12 7 2010 8 642 525934 4819823 53 40
10:00:57 4/2/2013 4 2 2013 10 677 524055 4819816 120 39
0:00:42 1/22/2014 1 22 2014 0 679 522122 4819809 155 40
8:00:54 1/9/2010 1 9 2010 8 633 521233 4819806 161 40
14:00:48 3/23/2009 3 23 2009 14 640 523341 4819813 158 40
0:00:53 1/19/2011 1 19 2011 0 639 523725 4819815 160 40
10:00:50 3/20/2009 3 20 2009 10 640 523692 4819815 160 40
10:00:53 3/16/2009 3 16 2009 10 637 523660 4819815 160 40
2:00:43 1/3/2013 1 3 2013 2 671 522627 4819811 156 40
18:00:47 12/6/2010 12 6 2010 18 641 523342 4819814 158 40
12:00:48 3/3/2012 3 3 2012 12 663 524100 4819816 120 39
8:00:54 3/24/2009 3 24 2009 8 646 523548 4819815 158 40



8:00:53 4/9/2014 4 9 2014 8 916 527535 4819830 49 40
16:00:35 3/20/2011 3 20 2011 16 650 521966 4819810 159 40
2:00:54 3/21/2009 3 21 2009 2 648 523418 4819815 158 40
8:00:52 3/17/2010 3 17 2010 8 644 525789 4819823 53 40
16:00:53 2/10/2011 2 10 2011 16 646 522667 4819812 156 40
6:00:53 1/3/2013 1 3 2013 6 671 522625 4819812 156 40
18:00:49 3/26/2009 3 26 2009 18 635 521821 4819810 159 40
16:00:52 4/21/2012 4 21 2012 16 672 523386 4819815 158 40
22:00:41 1/2/2013 1 2 2013 22 671 522626 4819812 156 40
18:00:46 4/30/2010 4 30 2010 18 646 524074 4819818 120 39
8:00:53 1/17/2010 1 17 2010 8 644 521915 4819810 159 40
12:00:53 3/12/2012 3 12 2012 12 663 523528 4819816 158 40
10:00:54 12/22/2012 12 22 2012 10 679 523223 4819815 158 40
10:00:30 4/13/2012 4 13 2012 10 670 526489 4819827 50 40
14:00:54 1/19/2014 1 19 2014 14 917 523032 4819814 157 40
16:00:47 1/26/2014 1 26 2014 16 908 522707 4819813 156 40
8:00:42 4/25/2011 4 25 2011 8 654 525216 4819822 54 40
14:00:48 3/13/2009 3 13 2009 14 645 527512 4819832 49 40
14:00:23 2/22/2011 2 22 2011 14 639 523099 4819815 157 40
16:00:56 1/19/2014 1 19 2014 16 917 523037 4819815 157 40
14:00:48 3/27/2011 3 27 2011 14 668 525220 4819823 54 40
18:00:52 1/13/2012 1 13 2012 18 658 525886 4819825 53 40
8:00:42 3/20/2009 3 20 2009 8 637 523444 4819817 158 40
18:00:32 4/2/2014 4 2 2014 18 907 524757 4819821 56 40
22:00:54 4/19/2011 4 19 2011 22 663 521335 4819810 161 40
14:00:42 4/6/2008 4 6 2008 14 637 522674 4819814 156 40
10:00:53 2/13/2013 2 13 2013 10 663 524081 4819819 120 39
0:00:54 4/20/2011 4 20 2011 0 663 521338 4819810 161 40
6:00:47 11/26/2010 11 26 2010 6 639 524701 4819821 56 40
12:00:56 3/23/2008 3 23 2008 12 634 523123 4819816 157 40
12:00:42 3/19/2009 3 19 2009 12 643 523189 4819816 157 40
10:00:42 2/27/2012 2 27 2012 10 665 524730 4819822 56 40
10:00:24 4/27/2011 4 27 2011 10 667 524510 4819821 56 40
4:00:25 3/19/2009 3 19 2009 4 645 523311 4819817 158 40
18:00:46 12/27/2012 12 27 2012 18 670 521873 4819812 159 40
8:00:56 2/28/2012 2 28 2012 8 663 524698 4819822 56 40
8:00:48 1/22/2013 1 22 2013 8 679 521783 4819812 159 40
14:00:54 12/8/2010 12 8 2010 14 638 522682 4819815 156 40
16:00:41 3/5/2010 3 5 2010 16 639 526669 4819830 50 40
14:00:47 12/21/2012 12 21 2012 14 663 523345 4819817 158 40
16:00:41 3/19/2014 3 19 2014 16 908 523792 4819819 160 40
0:00:48 4/18/2011 4 18 2011 0 668 521252 4819810 161 40
18:00:54 1/8/2010 1 8 2010 18 640 522376 4819814 155 40
16:00:54 1/7/2011 1 7 2011 16 639 522455 4819814 156 40
0:00:30 3/24/2009 3 24 2009 0 646 524338 4819821 120 39
22:00:48 4/17/2011 4 17 2011 22 668 521262 4819811 161 40
14:00:48 4/9/2009 4 9 2009 14 640 526360 4819829 51 40
0:00:56 3/12/2014 3 12 2014 0 913 527083 4819832 48 40
0:00:47 3/25/2013 3 25 2013 0 679 521409 4819812 161 40
18:00:49 4/20/2009 4 20 2009 18 640 523749 4819819 160 40
16:00:43 3/23/2011 3 23 2011 16 665 523158 4819817 157 40
6:00:54 3/19/2009 3 19 2009 6 645 523314 4819818 158 40
10:00:53 4/1/2013 4 1 2013 10 677 524910 4819824 55 40
12:00:55 2/3/2011 2 3 2011 12 654 524220 4819822 120 39



18:02:49 3/28/2010 3 28 2010 18 650 525086 4819825 55 40
0:00:16 1/17/2013 1 17 2013 0 671 523034 4819818 157 40
18:00:53 1/16/2013 1 16 2013 18 677 521567 4819813 161 40
18:00:48 11/24/2010 11 24 2010 18 643 522208 4819815 155 40
14:00:30 1/6/2014 1 6 2014 14 679 523209 4819818 158 40
2:00:47 4/9/2011 4 9 2011 2 658 521924 4819814 159 40
16:00:52 3/23/2012 3 23 2012 16 679 523465 4819819 158 40
14:00:54 4/10/2008 4 10 2008 14 635 522859 4819817 157 40
12:00:47 4/8/2012 4 8 2012 12 677 524417 4819823 56 40
14:00:50 11/30/2010 11 30 2010 14 643 522628 4819817 156 40
8:00:50 3/1/2010 3 1 2010 8 639 525134 4819826 55 40
8:00:44 1/18/2009 1 18 2009 8 635 522315 4819816 155 40
14:00:21 3/25/2009 3 25 2009 14 635 522928 4819818 157 40
18:00:36 3/25/2014 3 25 2014 18 908 523996 4819822 160 40
12:00:14 3/23/2009 3 23 2009 12 640 523330 4819819 158 40
0:00:41 1/25/2014 1 25 2014 0 908 522338 4819816 155 40
0:00:54 12/24/2010 12 24 2010 0 642 526179 4819830 51 40
12:00:54 2/23/2014 2 23 2014 12 918 524187 4819822 120 39
22:00:42 2/27/2014 2 27 2014 22 913 527566 4819835 49 40
4:00:56 1/10/2014 1 10 2014 4 916 523028 4819818 157 40
18:00:54 4/14/2010 4 14 2010 18 655 526146 4819830 51 40
18:00:35 4/13/2012 4 13 2012 18 678 523788 4819821 160 40
22:00:28 1/16/2010 1 16 2010 22 640 527070 4819834 48 40
14:00:41 3/19/2009 3 19 2009 14 643 523191 4819819 157 40
10:00:56 3/17/2009 3 17 2009 10 645 523808 4819822 160 40
16:00:59 1/3/2013 1 3 2013 16 680 521742 4819815 159 40
6:00:42 3/17/2009 3 17 2009 6 644 523694 4819821 160 40
22:00:56 3/22/2012 3 22 2012 22 670 521548 4819814 161 40
10:00:53 12/27/2009 12 27 2009 10 644 523582 4819821 158 40
0:00:54 4/19/2011 4 19 2011 0 647 521222 4819813 161 40
12:00:56 12/21/2012 12 21 2012 12 675 523957 4819823 160 40
2:00:55 1/17/2013 1 17 2013 2 677 521149 4819814 163 13
8:00:42 2/20/2014 2 20 2014 8 918 524166 4819824 120 39
8:00:25 3/18/2012 3 18 2012 8 658 522398 4819818 155 40
14:00:33 12/27/2013 12 27 2013 14 907 523174 4819821 157 40
14:00:56 11/21/2010 11 21 2010 14 641 523466 4819822 158 40
0:00:36 11/30/2012 11 30 2012 0 677 522395 4819819 155 40
18:00:53 3/8/2014 3 8 2014 18 918 524350 4819826 120 39
10:00:48 12/22/2012 12 22 2012 10 665 523343 4819822 158 40
0:00:58 1/17/2013 1 17 2013 0 677 521191 4819815 161 40
6:00:54 1/17/2010 1 17 2010 6 644 521914 4819817 159 40
14:01:00 4/13/2014 4 13 2014 14 908 524036 4819825 120 39
6:01:12 12/11/2010 12 11 2010 6 642 525947 4819832 53 40
12:00:21 3/23/2009 3 23 2009 12 642 523237 4819822 158 40
18:00:44 1/17/2009 1 17 2009 18 635 522331 4819819 155 40
12:00:16 3/22/2009 3 22 2009 12 639 524760 4819828 56 40
16:00:53 4/1/2010 4 1 2010 16 655 524246 4819826 120 39
2:00:43 3/19/2009 3 19 2009 2 645 523601 4819824 158 40
16:00:56 12/14/2010 12 14 2010 16 642 523384 4819823 158 40
8:00:53 4/3/2012 4 3 2012 8 663 524781 4819828 56 40
18:00:54 1/23/2014 1 23 2014 18 679 523107 4819822 157 40
12:00:44 4/13/2012 4 13 2012 12 676 526021 4819833 51 40
6:00:54 11/17/2010 11 17 2010 6 640 523407 4819823 158 40
14:00:55 4/20/2011 4 20 2011 14 665 523497 4819824 158 40



12:00:56 2/3/2011 2 3 2011 12 655 524215 4819826 120 39
18:00:48 4/8/2013 4 8 2013 18 677 524564 4819828 56 40
16:00:56 3/9/2014 3 9 2014 16 913 527075 4819837 48 40
12:00:47 12/22/2012 12 22 2012 12 665 523331 4819823 158 40
4:00:48 1/22/2013 1 22 2013 4 679 521775 4819818 159 40
18:01:27 2/28/2010 2 28 2010 18 642 525714 4819832 53 40
18:00:41 3/15/2009 3 15 2009 18 645 524016 4819826 120 39
14:00:53 3/30/2012 3 30 2012 14 666 524402 4819827 56 40
4:00:50 12/11/2010 12 11 2010 4 642 525939 4819833 53 40
12:00:48 1/19/2011 1 19 2011 12 638 524066 4819826 120 39
4:00:54 2/20/2014 2 20 2014 4 918 524174 4819827 120 39
12:00:50 12/27/2013 12 27 2013 12 907 523184 4819823 157 40
8:00:24 4/7/2009 4 7 2009 8 643 523343 4819824 158 40
6:00:54 1/7/2011 1 7 2011 6 642 524587 4819829 56 40
22:00:56 4/10/2009 4 10 2009 22 640 521965 4819820 159 40
16:00:48 12/21/2008 12 21 2008 16 637 523144 4819824 157 40
8:00:35 4/7/2009 4 7 2009 8 645 526067 4819835 51 40
4:01:11 1/22/2014 1 22 2014 4 679 522021 4819821 155 40
10:00:48 11/25/2010 11 25 2010 10 801 523256 4819825 158 40
16:00:48 4/3/2008 4 3 2008 16 637 522553 4819823 156 40
10:00:41 12/21/2012 12 21 2012 10 675 523934 4819827 160 40
20:01:19 3/26/2013 3 26 2013 20 677 521381 4819819 161 40
12:00:53 1/22/2014 1 22 2014 12 909 523316 4819825 158 40
18:00:06 11/24/2010 11 24 2010 18 643 523457 4819826 158 40
18:00:53 3/24/2010 3 24 2010 18 641 521478 4819819 161 40
10:00:25 4/3/2012 4 3 2012 10 676 524760 4819831 56 40
8:00:53 4/11/2009 4 11 2009 8 643 523920 4819828 160 40
20:00:48 1/15/2013 1 15 2013 20 677 521566 4819820 161 40
4:00:53 3/29/2010 3 29 2010 4 647 521143 4819818 163 13
12:00:25 4/6/2014 4 6 2014 12 917 523374 4819826 158 40
4:01:35 2/16/2014 2 16 2014 4 918 524371 4819830 120 39
10:00:45 4/30/2011 4 30 2011 10 667 524657 4819831 56 40
2:00:25 3/28/2010 3 28 2010 2 647 521859 4819821 159 40
16:00:48 4/20/2012 4 20 2012 16 677 523730 4819828 160 40
16:00:50 3/9/2012 3 9 2012 16 663 523515 4819827 158 40
18:00:41 4/15/2011 4 15 2011 18 659 524319 4819830 120 39
12:00:53 3/23/2009 3 23 2009 12 644 523392 4819827 158 40
8:00:42 4/27/2011 4 27 2011 8 662 524721 4819832 56 40
10:00:41 3/7/2012 3 7 2012 10 663 523612 4819828 160 40
4:00:31 1/5/2010 1 5 2010 4 639 522166 4819823 155 40
14:00:45 3/20/2011 3 20 2011 14 801 522462 4819824 156 40
4:00:32 3/17/2009 3 17 2009 4 644 523697 4819828 160 40
4:00:41 3/2/2010 3 2 2010 4 646 523296 4819827 158 40
18:00:48 4/9/2010 4 9 2010 18 650 524699 4819832 56 40
6:00:48 3/2/2010 3 2 2010 6 646 523297 4819827 158 40
10:00:53 2/19/2014 2 19 2014 10 918 524114 4819830 120 39
14:01:07 1/16/2014 1 16 2014 14 679 523125 4819826 157 40
22:00:41 1/16/2013 1 16 2013 22 677 521187 4819820 163 13
18:00:48 1/21/2009 1 21 2009 18 637 527544 4819843 49 40
0:00:24 4/11/2009 4 11 2009 0 640 521964 4819823 159 40
10:00:33 4/23/2010 4 23 2010 10 646 523889 4819829 160 40
16:00:53 1/7/2014 1 7 2014 16 679 523239 4819827 158 40
2:00:41 1/4/2013 1 4 2013 2 671 522646 4819825 156 40
8:00:44 4/3/2014 4 3 2014 8 918 524427 4819831 56 40



20:00:47 4/12/2011 4 12 2011 20 666 521571 4819822 161 40
10:00:49 1/31/2013 1 31 2013 10 663 522861 4819826 157 40
14:01:18 3/24/2010 3 24 2010 14 801 521975 4819823 159 40
22:00:54 4/21/2009 4 21 2009 22 642 526627 4819840 50 40
12:00:20 3/19/2009 3 19 2009 12 645 523823 4819829 160 40
10:00:53 12/13/2012 12 13 2012 10 680 522809 4819826 157 40
10:00:54 3/16/2010 3 16 2010 10 651 525714 4819836 53 40
8:00:54 11/26/2010 11 26 2010 8 655 523327 4819828 158 40
14:00:56 1/7/2014 1 7 2014 14 679 523225 4819828 158 40
14:00:56 3/10/2013 3 10 2013 14 677 523358 4819828 158 40
6:00:53 1/27/2014 1 27 2014 6 908 521742 4819823 159 40
12:00:54 3/20/2009 3 20 2009 12 642 523237 4819828 158 40
10:00:53 3/2/2010 3 2 2010 10 643 523901 4819830 160 40
10:01:11 3/9/2013 3 9 2013 10 677 523577 4819829 158 40
16:00:24 12/16/2010 12 16 2010 16 642 523602 4819829 158 40
4:00:54 1/27/2014 1 27 2014 4 908 521743 4819823 159 40
14:00:41 4/7/2008 4 7 2008 14 632 522589 4819826 156 40
14:00:55 4/2/2010 4 2 2010 14 639 524358 4819832 120 39
16:00:41 3/27/2013 3 27 2013 16 663 524229 4819832 120 39
8:00:18 3/24/2009 3 24 2009 8 635 523780 4819830 160 40
16:00:49 3/6/2010 3 6 2010 16 647 526820 4819842 48 40
14:00:54 3/2/2013 3 2 2013 14 665 524880 4819835 55 40
4:00:47 3/28/2010 3 28 2010 4 647 521856 4819824 159 40
16:00:53 3/23/2011 3 23 2011 16 660 523201 4819829 157 40
8:00:42 3/6/2013 3 6 2013 8 658 523442 4819830 158 40
10:00:54 2/23/2014 2 23 2014 10 907 524311 4819833 120 39
16:00:41 3/23/2011 3 23 2011 16 667 523200 4819829 157 40
18:00:41 4/21/2009 4 21 2009 18 639 523596 4819831 158 40
14:00:42 4/19/2011 4 19 2011 14 668 525265 4819837 54 40
14:00:54 4/30/2010 4 30 2010 14 640 521921 4819825 159 40
0:00:43 1/4/2013 1 4 2013 0 671 522641 4819827 156 40
12:00:27 12/21/2012 12 21 2012 12 679 523322 4819830 158 40
10:00:54 4/18/2014 4 18 2014 10 907 523752 4819831 160 40
0:00:21 1/11/2010 1 11 2010 0 638 521151 4819823 163 13
2:00:53 1/27/2014 1 27 2014 2 908 521676 4819824 159 40
18:01:10 3/23/2010 3 23 2010 18 638 521397 4819823 161 40
18:01:12 4/10/2012 4 10 2012 18 673 523776 4819832 160 40
0:00:48 4/11/2012 4 11 2012 0 676 523776 4819832 160 40
8:00:54 1/7/2011 1 7 2011 8 642 524584 4819835 56 40
4:02:03 4/4/2010 4 4 2010 4 746 524435 4819834 56 40
22:00:43 3/23/2009 3 23 2009 22 640 522064 4819826 155 40
8:00:47 3/24/2009 3 24 2009 8 640 523957 4819832 160 40
18:00:56 4/23/2009 4 23 2009 18 644 527176 4819845 48 40
6:00:56 3/24/2014 3 24 2014 6 913 527187 4819845 48 40
18:00:16 3/29/2014 3 29 2014 18 909 526675 4819843 50 40
18:00:56 2/25/2014 2 25 2014 18 913 527098 4819845 48 40
6:00:53 3/28/2010 3 28 2010 6 647 521856 4819826 159 40
18:01:12 2/8/2010 2 8 2010 18 640 522427 4819827 156 40
10:00:48 4/9/2014 4 9 2014 10 916 527573 4819847 49 40
18:00:54 4/24/2011 4 24 2011 18 669 523874 4819833 160 40
10:00:49 12/21/2012 12 21 2012 10 679 523320 4819831 158 40
6:00:53 3/20/2010 3 20 2010 6 640 524466 4819835 56 40
12:00:31 4/2/2009 4 2 2009 12 635 523188 4819830 157 40
8:00:48 3/21/2009 3 21 2009 8 639 523641 4819832 160 40



8:01:12 4/9/2009 4 9 2009 8 642 524569 4819835 56 40
16:00:51 3/20/2009 3 20 2009 16 642 523197 4819830 157 40
10:00:43 12/21/2012 12 21 2012 10 663 523396 4819831 158 40
16:00:55 12/27/2012 12 27 2012 16 671 522071 4819827 155 40
16:01:23 2/8/2010 2 8 2010 16 640 522424 4819828 156 40
16:00:48 4/2/2011 4 2 2011 16 801 523803 4819833 160 40
22:00:49 1/15/2013 1 15 2013 22 677 521550 4819826 161 40
18:00:25 4/6/2009 4 6 2009 18 647 521122 4819824 163 13
16:00:56 12/8/2010 12 8 2010 16 641 522615 4819829 156 40
14:00:53 3/20/2009 3 20 2009 14 642 523206 4819832 158 40
14:00:59 4/9/2014 4 9 2014 14 907 525829 4819841 53 40
12:00:55 3/6/2014 3 6 2014 12 908 522834 4819830 157 40
6:00:47 4/6/2009 4 6 2009 6 646 521736 4819827 159 40
12:00:26 3/4/2014 3 4 2014 12 918 523765 4819834 160 40
16:00:53 12/24/2011 12 24 2011 16 650 524698 4819837 56 40
8:00:54 11/26/2010 11 26 2010 8 643 523316 4819832 158 40
6:00:44 4/6/2009 4 6 2009 6 639 521743 4819827 159 40
16:00:27 1/21/2009 1 21 2009 16 637 527464 4819848 49 40
22:01:12 4/10/2012 4 10 2012 22 676 523775 4819834 160 40
18:00:48 3/25/2010 3 25 2010 18 746 526273 4819844 51 40
8:00:54 3/20/2009 3 20 2009 8 642 523505 4819834 158 40
12:00:20 3/31/2011 3 31 2011 12 663 523607 4819834 158 40
12:00:54 3/20/2008 3 20 2008 12 634 523313 4819833 158 40
10:00:48 11/26/2010 11 26 2010 10 654 523101 4819832 157 40
4:00:54 4/6/2009 4 6 2009 4 646 521737 4819828 159 40
14:00:48 3/5/2010 3 5 2010 14 639 526440 4819845 50 40
8:00:42 4/3/2014 4 3 2014 8 679 524369 4819837 120 39
8:01:18 12/21/2012 12 21 2012 8 670 522642 4819831 156 40
8:00:53 3/27/2009 3 27 2009 8 642 523453 4819834 158 40
12:00:20 3/31/2011 3 31 2011 12 658 523451 4819834 158 40
18:01:21 3/19/2009 3 19 2009 18 648 524684 4819839 56 40
14:00:55 4/2/2009 4 2 2009 14 635 523180 4819833 157 40
4:00:41 1/4/2013 1 4 2013 4 671 522646 4819832 156 40
6:00:24 2/22/2011 2 22 2011 6 639 524060 4819837 120 39
6:00:54 12/21/2012 12 21 2012 6 670 522642 4819832 156 40
14:00:44 4/24/2009 4 24 2009 14 644 525872 4819844 53 40
10:00:41 4/20/2012 4 20 2012 10 677 523905 4819836 160 40
16:00:44 3/26/2009 3 26 2009 16 642 523733 4819836 160 40
14:00:21 3/23/2009 3 23 2009 14 644 523784 4819836 160 40
8:00:50 4/28/2014 4 28 2014 8 913 526249 4819845 51 40
12:00:54 1/17/2013 1 17 2013 12 671 523318 4819835 158 40
2:00:22 12/13/2012 12 13 2012 2 665 525689 4819843 53 40
2:00:47 3/24/2010 3 24 2010 2 641 521313 4819828 161 40
18:00:53 1/9/2010 1 9 2010 18 641 521076 4819827 163 13
16:00:32 2/26/2014 2 26 2014 16 907 526355 4819846 51 40
14:00:42 4/10/2012 4 10 2012 14 672 523170 4819834 157 40
12:00:42 12/21/2012 12 21 2012 12 663 523390 4819835 158 40
10:01:11 3/29/2014 3 29 2014 10 918 524842 4819841 55 40
16:00:53 2/12/2010 2 12 2010 16 642 526999 4819849 48 40
4:00:55 12/21/2012 12 21 2012 4 670 522640 4819833 156 40
4:00:53 3/10/2010 3 10 2010 4 647 527185 4819850 48 40
8:00:57 4/12/2009 4 12 2009 8 644 525547 4819844 54 40
14:02:53 4/20/2014 4 20 2014 14 917 525132 4819842 55 40
20:00:54 3/12/2014 3 12 2014 20 918 525527 4819844 54 40



14:01:18 2/17/2014 2 17 2014 14 918 524040 4819839 120 39
22:00:23 1/3/2013 1 3 2013 22 671 522646 4819834 156 40
14:00:48 2/8/2010 2 8 2010 14 640 522423 4819833 156 40
18:00:32 4/19/2011 4 19 2011 18 655 523278 4819836 158 40
18:00:50 3/18/2011 3 18 2011 18 662 523462 4819837 158 40
18:00:48 3/21/2009 3 21 2009 18 648 523411 4819837 158 40
8:00:26 12/16/2010 12 16 2010 8 642 524166 4819840 120 39
18:01:29 4/6/2012 4 6 2012 18 670 526909 4819850 48 40
16:00:56 4/17/2011 4 17 2011 16 659 524073 4819839 120 39
16:00:54 2/28/2010 2 28 2010 16 642 525720 4819846 53 40
14:00:54 3/3/2013 3 3 2013 14 663 524354 4819841 120 39
2:00:53 3/25/2014 3 25 2014 2 909 526378 4819848 51 40
12:00:53 10/28/2010 10 28 2010 12 646 522661 4819835 156 40
10:00:53 11/26/2010 11 26 2010 10 647 523007 4819836 157 40
18:00:24 1/4/2011 1 4 2011 18 646 521875 4819833 159 40
18:00:41 4/16/2011 4 16 2011 18 661 521243 4819831 161 40
4:00:42 3/21/2009 3 21 2009 4 642 523413 4819838 158 40
12:00:48 3/19/2009 3 19 2009 12 644 523936 4819840 160 40
10:01:31 10/28/2010 10 28 2010 10 646 522656 4819836 156 40
4:00:26 4/6/2009 4 6 2009 4 639 521741 4819833 159 40
22:00:53 4/10/2010 4 10 2010 22 640 521233 4819831 161 40
6:00:49 12/16/2010 12 16 2010 6 642 524168 4819841 120 39
18:01:17 3/22/2012 3 22 2012 18 670 521578 4819832 161 40
12:00:42 3/4/2014 3 4 2014 12 679 523590 4819839 158 40
16:00:50 4/20/2011 4 20 2011 16 665 523728 4819840 160 40
14:00:54 4/8/2010 4 8 2010 14 641 523881 4819840 160 40
8:00:56 2/22/2011 2 22 2011 8 639 524057 4819841 120 39
18:00:29 1/7/2011 1 7 2011 18 639 522426 4819835 156 40
10:00:27 1/15/2010 1 15 2010 10 643 525687 4819847 53 40
14:00:47 4/17/2008 4 17 2008 14 635 523840 4819840 160 40
14:00:48 12/30/2012 12 30 2012 14 663 522489 4819836 156 40
0:00:47 4/11/2010 4 11 2010 0 640 521227 4819832 161 40
16:00:54 1/6/2014 1 6 2014 16 679 523160 4819838 157 40
12:00:42 3/11/2010 3 11 2010 12 643 526048 4819849 51 40
18:00:41 4/20/2011 4 20 2011 18 655 523991 4819841 160 40
10:00:43 3/27/2010 3 27 2010 10 801 524396 4819843 120 39
14:00:48 12/28/2012 12 28 2012 14 670 523327 4819839 158 40
14:00:42 10/28/2010 10 28 2010 14 646 522661 4819837 156 40
12:00:26 3/18/2009 3 18 2009 12 637 523532 4819840 158 40
12:00:55 12/28/2012 12 28 2012 12 670 523332 4819840 158 40
16:00:54 4/21/2009 4 21 2009 16 646 523343 4819840 158 40
18:00:47 3/21/2009 3 21 2009 18 646 521920 4819835 159 40
14:00:41 3/20/2009 3 20 2009 14 643 523173 4819839 157 40
12:00:54 4/8/2012 4 8 2012 12 671 524170 4819843 120 39
0:00:53 11/27/2010 11 27 2010 0 639 526681 4819853 50 40
14:00:41 3/27/2011 3 27 2011 14 667 525260 4819847 54 40
8:00:53 3/23/2008 3 23 2008 8 636 524063 4819843 120 39
8:00:28 3/17/2010 3 17 2010 8 652 525997 4819850 53 40
10:00:59 12/27/2013 12 27 2013 10 907 523187 4819840 157 40
6:00:48 3/21/2009 3 21 2009 6 642 523429 4819841 158 40
2:00:37 12/23/2009 12 23 2009 2 641 521079 4819833 163 13
14:00:48 2/26/2014 2 26 2014 14 907 526357 4819852 51 40
10:01:05 4/3/2012 4 3 2012 10 665 522079 4819836 155 40
14:01:48 4/8/2010 4 8 2010 14 647 525317 4819848 54 40



20:00:43 1/23/2012 1 23 2012 20 666 525857 4819850 53 40
16:00:44 1/4/2014 1 4 2014 16 679 522883 4819839 157 40
2:00:47 4/19/2011 4 19 2011 2 647 521200 4819834 161 40
4:00:56 2/22/2011 2 22 2011 4 639 524056 4819844 120 39
0:00:36 1/14/2012 1 14 2012 0 658 525584 4819849 54 40
10:01:23 11/24/2011 11 24 2011 10 662 521530 4819835 161 40
18:00:43 5/4/2011 5 4 2011 18 664 523726 4819843 160 40
8:00:25 3/24/2009 3 24 2009 8 637 523859 4819843 160 40
10:00:12 4/11/2009 4 11 2009 10 643 523936 4819843 160 40
12:02:33 2/13/2013 2 13 2013 12 680 524314 4819845 120 39
4:01:32 3/5/2014 3 5 2014 4 916 523690 4819843 160 40
12:00:20 3/24/2010 3 24 2010 12 654 522559 4819839 156 40
18:00:53 4/1/2011 4 1 2011 18 668 521706 4819836 159 40
16:01:24 10/28/2010 10 28 2010 16 646 522659 4819839 156 40
10:00:54 12/28/2012 12 28 2012 10 670 523334 4819842 158 40
18:00:48 1/3/2013 1 3 2013 18 671 522647 4819839 156 40
12:00:41 3/25/2011 3 25 2011 12 660 522682 4819839 156 40
4:00:49 4/19/2011 4 19 2011 4 647 521143 4819834 163 13
10:00:12 4/25/2011 4 25 2011 10 662 522212 4819838 155 40
14:00:42 2/27/2012 2 27 2012 14 663 524698 4819847 56 40
0:01:16 2/20/2014 2 20 2014 0 918 523987 4819845 160 40
12:00:25 3/31/2011 3 31 2011 12 664 523532 4819843 158 40
12:00:53 1/20/2014 1 20 2014 12 908 522953 4819841 157 40
8:00:41 3/23/2008 3 23 2008 8 633 523653 4819843 160 40
10:01:06 1/20/2014 1 20 2014 10 908 522947 4819841 157 40
12:00:43 3/19/2011 3 19 2011 12 667 523258 4819842 158 40
8:00:47 3/28/2009 3 28 2009 8 645 523976 4819845 160 40
0:00:55 1/16/2013 1 16 2013 0 665 522015 4819838 155 40
14:00:55 4/20/2013 4 20 2013 14 677 524104 4819845 120 39
10:00:53 2/23/2014 2 23 2014 10 908 524438 4819847 56 40
12:00:56 4/5/2014 4 5 2014 12 679 523668 4819844 160 40
14:00:53 2/25/2014 2 25 2014 14 908 525744 4819852 53 40
18:00:53 4/1/2011 4 1 2011 18 662 521987 4819838 159 40
14:00:43 4/21/2009 4 21 2009 14 639 523102 4819842 157 40
8:00:48 3/23/2008 3 23 2008 8 635 523495 4819844 158 40
0:00:41 1/4/2012 1 4 2012 0 665 525894 4819852 53 40
12:00:38 3/1/2010 3 1 2010 12 640 523756 4819845 160 40
8:00:37 4/29/2008 4 29 2008 8 636 523986 4819846 160 40
8:00:48 4/12/2010 4 12 2010 8 639 523783 4819845 160 40
8:00:55 2/1/2011 2 1 2011 8 646 524179 4819847 120 39
12:00:42 3/20/2008 3 20 2008 12 635 523130 4819843 157 40
12:00:48 1/6/2014 1 6 2014 12 908 522862 4819842 157 40
8:00:42 4/24/2010 4 24 2010 8 646 523960 4819846 160 40
10:00:47 3/5/2010 3 5 2010 10 644 525933 4819854 53 40
14:00:44 3/18/2009 3 18 2009 14 637 523537 4819845 158 40
18:00:48 3/18/2009 3 18 2009 18 642 522647 4819842 156 40
14:00:56 3/3/2013 3 3 2013 14 671 524247 4819848 120 39
18:00:47 3/17/2011 3 17 2011 18 662 524709 4819849 56 40
14:00:12 3/18/2010 3 18 2010 14 654 523748 4819846 160 40
2:00:54 3/24/2010 3 24 2010 2 653 521488 4819839 161 40
8:00:25 5/1/2011 5 1 2011 8 665 524447 4819849 56 40
16:00:26 4/16/2012 4 16 2012 16 676 523322 4819845 158 40
4:00:47 4/8/2009 4 8 2009 4 644 524387 4819849 120 39
8:00:48 3/2/2010 3 2 2010 8 646 523592 4819846 158 40



0:00:32 12/28/2013 12 28 2013 0 909 523335 4819845 158 40
16:00:49 4/5/2009 4 5 2009 16 639 524293 4819849 120 39
12:01:33 4/30/2010 4 30 2010 12 646 523168 4819845 157 40
12:00:54 3/2/2010 3 2 2010 12 643 523884 4819848 160 40
4:00:35 12/16/2010 12 16 2010 4 642 524178 4819849 120 39
16:01:02 1/20/2010 1 20 2010 16 640 525319 4819853 54 40
16:00:25 4/20/2012 4 20 2012 16 670 524024 4819848 120 39
6:00:57 4/21/2010 4 21 2010 6 639 525605 4819854 54 40
22:00:47 3/25/2012 3 25 2012 22 671 521476 4819840 161 40
2:00:53 3/23/2012 3 23 2012 2 666 521522 4819840 161 40
16:00:44 3/28/2011 3 28 2011 16 662 525270 4819853 54 40
12:00:53 2/17/2014 2 17 2014 12 918 524113 4819849 120 39
8:00:53 4/10/2009 4 10 2009 8 640 523805 4819848 160 40
18:00:54 1/17/2013 1 17 2013 18 665 523105 4819846 157 40
16:00:54 3/14/2010 3 14 2010 16 644 524759 4819852 56 40
6:00:54 1/9/2010 1 9 2010 6 633 521124 4819839 163 13
16:00:49 2/2/2012 2 2 2012 16 665 523379 4819847 158 40
14:00:27 4/11/2011 4 11 2011 14 654 524527 4819851 56 40
18:00:47 4/15/2012 4 15 2012 18 677 524338 4819850 120 39
18:00:56 1/26/2014 1 26 2014 18 908 522258 4819843 155 40
10:00:54 5/11/2011 5 11 2011 10 665 524068 4819850 120 39
12:01:18 4/27/2013 4 27 2013 12 677 523163 4819847 157 40
18:00:32 3/23/2009 3 23 2009 18 637 521522 4819841 161 40
2:00:55 1/19/2010 1 19 2010 2 640 527177 4819862 48 40
8:00:42 11/26/2010 11 26 2010 8 801 523484 4819848 158 40
18:00:42 4/21/2009 4 21 2009 18 646 523325 4819847 158 40
2:00:38 1/22/2013 1 22 2013 2 679 521811 4819842 159 40
16:00:50 3/28/2014 3 28 2014 16 907 525187 4819854 55 40
14:00:54 4/8/2010 4 8 2010 14 655 526153 4819858 51 40
0:00:53 3/23/2012 3 23 2012 0 666 521516 4819841 161 40
16:00:49 4/1/2009 4 1 2009 16 638 522775 4819846 156 40
14:00:43 2/26/2014 2 26 2014 14 918 525782 4819857 53 40
18:00:49 4/10/2010 4 10 2010 18 647 521276 4819841 161 40
20:01:07 1/16/2013 1 16 2013 20 677 521168 4819841 163 13
14:00:41 3/10/2010 3 10 2010 14 647 526270 4819859 51 40
18:00:22 3/21/2014 3 21 2014 18 908 524416 4819852 56 40
6:01:03 4/19/2011 4 19 2011 6 647 521145 4819841 163 13
10:00:47 1/25/2009 1 25 2009 10 633 522371 4819845 155 40
18:00:51 12/19/2012 12 19 2012 18 675 523340 4819848 158 40
16:00:41 4/2/2014 4 2 2014 16 917 522032 4819844 155 40
10:00:53 3/17/2010 3 17 2010 10 644 525275 4819855 54 40
4:01:23 4/11/2009 4 11 2009 4 647 522004 4819844    155     40
16:00:42        3/18/2009       3       18      2009    16      637     523530  4819849 158     40
2:00:48 3/21/2009       3       21      2009    2       642     523279  4819848 158     40
4:01:24 4/16/2009       4       16      2009    4       640     521542  4819843 161     40
16:00:41        4/20/2013       4       20      2013    16      671     524001  4819851 160     40
16:00:47        4/7/2008        4       7       2008    16      635     522515  4819846 156     40
0:00:20 4/4/2011        4       4       2011    0       662     521999  4819845 155     40
12:00:53        4/27/2013       4       27      2013    12      658     523400  4819849 158     40
16:00:54        4/6/2013        4       6       2013    16      671     523944  4819851 160     40
10:00:41        3/1/2010        3       1       2010    10      643     523731  4819851 160     40
16:00:54        3/19/2009       3       19      2009    16      648     523441  4819850 158     40
22:00:56        4/3/2011        4       3       2011    22      662     522002  4819845 155     40
14:00:16        1/10/2010       1       10      2010    14      633     522053  4819845 155     40



8:00:54 4/28/2008       4       28      2008    8       636     521921  4819845 159     40
18:00:43        3/21/2009       3       21      2009    18      635     523116  4819849 157     40
8:01:59 5/1/2010        5       1       2010    8       656     524066  4819852 120     39
18:00:36        4/20/2012       4       20      2012    18      670     524111  4819852 120     39
10:00:44        4/19/2008       4       19      2008    10      637     523990  4819852 160     40
10:00:41        4/5/2014        4       5       2014    10      916     524946  4819855 55      40
14:00:54        4/20/2010       4       20      2010    14      652     523047  4819849 157     40
16:00:54        3/18/2009       3       18      2009    16      633     523127  4819849 157     40
16:00:53        2/18/2011       2       18      2011    16      801     524541  4819854 56      40
6:00:58 4/11/2009       4       11      2009    6       647     522004  4819846 155     40
18:00:56        1/2/2011        1       2       2011    18      638     522687  4819848 156     40
16:00:24        4/11/2009       4       11      2009    16      643     525541  4819858 54      40
6:00:32 3/30/2009       3       30      2009    6       644     523993  4819853 160     40
14:00:20        3/1/2010        3       1       2010    14      633     523728  4819852 160     40
14:00:26        1/21/2014       1       21      2014    14      917     522820  4819849 157     40
18:00:54        4/22/2010       4       22      2010    18      639     525420  4819858 54      40
16:00:43        1/27/2014       1       27      2014    16      917     522590  4819848 156     40
10:00:48        12/10/2009      12      10      2009    10      639     523263  4819851 158     40
18:00:57        3/18/2011       3       18      2011    18      668     523054  4819850 157     40
18:00:44        12/1/2010       12      1       2010    18      655     527054  4819865 48      40
10:00:48        1/22/2014       1       22      2014    10      909     523308  4819851 158     40
14:00:25        4/9/2014        4       9       2014    14      913     526282  4819862 51      40
0:00:47 1/19/2010       1       19      2010    0       640     527179  4819866 48      40
12:00:53        4/13/2012       4       13      2012    12      666     526140  4819862 51      40
10:00:41        3/18/2009       3       18      2009    10      643     523668  4819853 160     40
12:01:14        4/10/2014       4       10      2014    12      908     525823  4819861 53      40
18:00:24        4/5/2009        4       5       2009    18      646     524746  4819857 56      40
12:00:54        1/19/2014       1       19      2014    12      917     523032  4819851 157     40
2:00:44 4/4/2011        4       4       2011    2       662     521989  4819847 159     40
18:00:25        12/22/2008      12      22      2008    18      632     522804  4819850 157     40
14:00:41        3/10/2010       3       10      2010    14      644     526153  4819863 51      40
16:00:44        4/7/2012        4       7       2012    16      672     525695  4819861 53      40
14:00:47        3/30/2013       3       30      2013    14      679     523659  4819854 160     40
0:00:49 12/16/2010      12      16      2010    0       642     524271  4819856 120     39
16:00:50        2/27/2014       2       27      2014    16      907     525540  4819861 54      40
22:00:54        3/22/2012       3       22      2012    22      666     521520  4819847 161     40
18:00:42        3/5/2013        3       5       2013    18      671     522447  4819850 156     40
10:00:49        3/22/2010       3       22      2010    10      746     523999  4819856 160     40
6:00:16 2/20/2014       2       20      2014    6       918     524176  4819856 120     39
22:00:54        1/14/2013       1       14      2013    22      679     521730  4819848 159     40
2:00:43 4/16/2009       4       16      2009    2       640     521546  4819847 161     40
0:00:52 4/8/2010        4       8       2010    0       640     526626  4819866 50      40
6:00:53 4/16/2009       4       16      2009    6       640     521539  4819848 161     40
16:00:48        4/9/2014        4       9       2014    16      913     526609  4819866 50      40
18:01:12        2/12/2010       2       12      2010    18      642     527281  4819869 49      40
10:00:43        5/8/2009        5       8       2009    10      634     522782  4819852 156     40
12:01:13        2/18/2014       2       18      2014    12      908     523868  4819856 160     40
6:00:53 4/11/2010       4       11      2010    6       640     521202  4819847 161     40
8:00:47 2/4/2011        2       4       2011    8       654     524109  4819857 120     39
12:00:50        1/10/2010       1       10      2010    12      633     522043  4819850 155     40
22:01:11        1/2/2011        1       2       2011    22      638     522688  4819852 156     40
18:00:06        4/26/2008       4       26      2008    18      631     521100  4819847 163     13
14:00:42        2/1/2011        2       1       2011    14      639     523079  4819854 157     40
10:00:27        1/10/2010       1       10      2010    10      633     522045  4819850 155     40



16:00:55        3/4/2014        3       4       2014    16      917     522130  4819850 155     40
10:00:48        3/20/2008       3       20      2008    10      634     523285  4819854 158     40
18:00:40        4/6/2014        4       6       2014    18      909     525622  4819863 53      40
10:00:47        3/3/2013        3       3       2013    10      666     523484  4819855 158     40
14:01:06        3/20/2009       3       20      2009    14      638     523366  4819855 158     40
8:00:47 4/25/2011       4       25      2011    8       662     521894  4819850 159     40
10:00:54        4/6/2013        4       6       2013    10      671     524080  4819858 120     39
10:00:54        2/9/2013        2       9       2013    10      679     524507  4819859 56      40
10:00:12        4/25/2011       4       25      2011    10      654     525200  4819862 55      40
4:00:37 12/4/2010       12      4       2010    4       639     526010  4819865 53      40
8:01:06 3/24/2013       3       24      2013    8       671     525071  4819862 55      40
12:01:17        4/27/2014       4       27      2014    12      913     526666  4819868 50      40
14:00:44        3/1/2010        3       1       2010    14      640     524085  4819858 120     39
14:00:53        3/29/2012       3       29      2012    14      658     524880  4819861 55      40
2:00:29 2/13/2010       2       13      2010    2       642     527283  4819871 49      40
4:00:53 12/26/2012      12      26      2012    4       675     524617  4819861 56      40
6:00:42 4/1/2009        4       1       2009    6       648     523432  4819856 158     40
6:00:48 12/13/2012      12      13      2012    6       671     526846  4819869 48      40
16:00:20        4/3/2008        4       3       2008    16      635     523196  4819856 157     40
20:00:53        12/25/2013      12      25      2013    20      908     521831  4819851 159     40
22:00:54        3/19/2010       3       19      2010    22      746     525906  4819866 53      40
18:00:45        3/20/2013       3       20      2013    18      671     524799  4819861 56      40
12:00:55        11/29/2010      11      29      2010    12      655     522060  4819852 155     40
12:00:48        3/23/2008       3       23      2008    12      632     523094  4819856 157     40
10:00:54        1/18/2011       1       18      2011    10      639     523785  4819858 160     40
18:00:50        4/20/2011       4       20      2011    18      662     521873  4819852 159     40
18:00:52        4/6/2012        4       6       2012    18      676     526876  4819870 48      40
16:00:54        3/27/2009       3       27      2009    16      639     522696  4819855 156     40
12:00:45        4/5/2009        4       5       2009    12      639     523032  4819856 157     40
10:00:53        2/23/2014       2       23      2014    10      918     524290  4819860 120     39
16:00:54        12/9/2011       12      9       2011    16      655     521434  4819851 161     40
12:00:47 3/20/2009 3 20 2009 12 638 523372 4819857 158 40
16:00:48 3/28/2011 3 28 2011 16 667 525197 4819864 55 40
10:00:53 1/25/2014 1 25 2014 10 916 526688 4819870 50 40
12:00:42 11/21/2010 11 21 2010 12 641 523476 4819858 158 40
10:00:38 4/28/2009 4 28 2009 10 640 524828 4819863 55 40
16:00:39 1/21/2014 1 21 2014 16 917 522816 4819856 157 40
8:00:46 4/7/2009 4 7 2009 8 639 523457 4819859 158 40
8:00:34 4/6/2012 4 6 2012 8 678 525721 4819867 53 40
10:00:52 5/5/2011 5 5 2011 10 665 521912 4819853 159 40
20:00:53 1/18/2014 1 18 2014 20 917 522562 4819856 156 40
8:00:50 2/13/2013 2 13 2013 8 675 524304 4819862 120 39
14:00:23 3/9/2014 3 9 2014 14 913 527160 4819873 48 40
10:00:40 4/13/2012 4 13 2012 10 676 525888 4819868 53 40
20:00:53 1/14/2013 1 14 2013 20 679 521729 4819853 159 40
2:00:54 5/11/2011 5 11 2011 2 654 523722 4819860 160 40
8:01:22 4/29/2014 4 29 2014 8 908 523627 4819860 160 40
8:00:15 4/24/2013 4 24 2013 8 658 522023 4819855 155 40
18:00:49 1/15/2013 1 15 2013 18 679 521614 4819854 159 40
2:00:52 12/16/2010 12 16 2010 2 642 524158 4819862 120 39
10:00:19 12/27/2013 12 27 2013 10 909 523289 4819859 158 40
14:00:42 4/10/2009 4 10 2009 14 646 524427 4819863 56 40
10:00:35 3/20/2009 3 20 2009 10 638 523379 4819860 158 40
18:00:54 4/3/2008 4 3 2008 18 635 523192 4819859 157 40



22:00:53 3/26/2013 3 26 2013 22 677 521394 4819853 161 40
10:00:25 4/10/2014 4 10 2014 10 908 525940 4819870 53 40
18:01:12 3/9/2013 3 9 2013 18 677 522307 4819857 155 40
20:00:49 4/12/2013 4 12 2013 20 677 522319 4819857 155 40
22:00:14 3/23/2010 3 23 2010 22 801 521412 4819854 161 40
14:00:49 1/27/2014 1 27 2014 14 917 522590 4819858 156 40
18:00:53 3/18/2014 3 18 2014 18 918 523707 4819862 160 40
4:00:24 3/18/2010 3 18 2010 4 652 524776 4819866 56 40
16:00:47 4/30/2010 4 30 2010 16 640 521970 4819856 159 40
18:00:53 12/7/2010 12 7 2010 18 639 526904 4819874 48 40
18:00:24 4/10/2013 4 10 2013 18 658 523513 4819861 158 40
16:00:41 12/9/2011 12 9 2011 16 659 521519 4819855 161 40
16:00:53 3/20/2011 3 20 2011 16 666 522753 4819859 156 40
18:00:55 1/21/2014 1 21 2014 18 679 521915 4819856 159 40
16:00:14 2/28/2010 2 28 2010 16 639 525336 4819868 54 40
14:01:00 3/26/2012 3 26 2012 14 676 524117 4819864 120 39
14:00:26 4/18/2012 4 18 2012 14 670 524225 4819864 120 39
4:00:41 4/11/2010 4 11 2010 4 640 521208 4819854 161 40
10:00:15 4/20/2011 4 20 2011 10 666 524860 4819867 55 40
2:00:56 4/11/2010 4 11 2010 2 640 521206 4819855 161 40
4:01:40 2/13/2010 2 13 2010 4 642 527279 4819877 49 40
10:00:36 3/20/2009 3 20 2009 10 646 523298 4819862 158 40
10:00:48 3/2/2010 3 2 2010 10 644 523931 4819864 160 40
6:00:54 2/13/2010 2 13 2010 6 642 527280 4819877 49 40
20:00:50 3/22/2012 3 22 2012 20 666 521558 4819857 161 40
0:00:53 3/27/2013 3 27 2013 0 677 521396 4819856 161 40
0:00:48 4/18/2008 4 18 2008 0 635 521704 4819857 159 40
16:00:48 2/26/2014 2 26 2014 16 918 525772 4819872 53 40
14:00:25 12/22/2009 12 22 2009 14 643 523303 4819863 158 40
12:00:38 4/30/2011 4 30 2011 12 654 523351 4819863 158 40
18:00:54 4/29/2011 4 29 2011 18 667 525255 4819870 54 40
8:00:48 4/8/2012 4 8 2012 8 676 525261 4819870 54 40
6:00:30 4/7/2014 4 7 2014 6 907 521527 4819857 161 40
16:00:48 4/17/2008 4 17 2008 16 635 523914 4819865 160 40
22:00:54 1/15/2013 1 15 2013 22 680 521708 4819858 159 40
14:00:48 3/4/2013 3 4 2013 14 666 523958 4819865 160 40
0:00:58 4/27/2009 4 27 2009 0 644 524049 4819866 120 39
20:00:23 3/13/2014 3 13 2014 20 918 524476 4819868 56 40
2:00:56 12/13/2013 12 13 2013 2 908 525703 4819873 53 40
12:00:27 3/23/2009 3 23 2009 12 645 523734 4819865 160 40
12:00:49 4/8/2009 4 8 2009 12 644 524213 4819867 120 39
0:01:54 3/20/2010 3 20 2010 0 644 524841 4819869 55 40
8:00:54 3/23/2009 3 23 2009 8 637 523605 4819865 158 40
18:00:48 3/23/2010 3 23 2010 18 643 521362 4819858 161 40
14:00:47 4/21/2009 4 21 2009 14 646 523087 4819864 157 40
22:00:53 12/7/2010 12 7 2010 22 639 526728 4819877 50 40
4:00:32 4/7/2014 4 7 2014 4 907 521528 4819859 161 40
12:00:56 1/21/2014 1 21 2014 12 917 522839 4819863 157 40
16:00:27 3/16/2012 3 16 2012 16 663 523656 4819866 160 40
10:00:56 3/1/2012 3 1 2012 10 666 525164 4819872 55 40
10:01:14 4/18/2014 4 18 2014 10 908 523719 4819866 160 40
2:00:56 5/13/2011 5 13 2011 2 665 526396 4819876 51 40
16:00:49 3/24/2010 3 24 2010 16 801 521995 4819861 159 40
10:00:55 12/28/2009 12 28 2009 10 644 523394 4819865 158 40



8:01:54 4/14/2012 4 14 2012 8 666 525278 4819872 54 40
20:00:42 1/15/2013 1 15 2013 20 680 521714 4819860 159 40
18:01:47 4/1/2009 4 1 2009 18 642 523090 4819865 157 40
6:00:54 1/19/2011 1 19 2011 6 638 524037 4819868 120 39
20:00:50 2/27/2014 2 27 2014 20 913 527612 4819882 49 40
12:00:43 3/19/2011 3 19 2011 12 658 523252 4819865 158 40
14:00:48 4/2/2010 4 2 2010 14 638 524069 4819868 120 39
12:00:18 4/19/2008 4 19 2008 12 634 524876 4819871 55 40
18:00:53 5/17/2011 5 17 2011 18 667 523850 4819868 160 40
18:00:54 5/2/2010 5 2 2010 18 640 521401 4819860 161 40
18:00:48 1/7/2010 1 7 2010 18 644 521882 4819862 159 40
16:00:49 12/6/2010 12 6 2010 16 641 522781 4819865 156 40
10:00:37 4/25/2009 4 25 2009 10 639 523307 4819866 158 40
12:00:55 3/25/2011 3 25 2011 12 663 522683 4819865 156 40
14:00:55 3/30/2012 3 30 2012 14 680 525914 4819876 53 40
10:00:53 1/19/2014 1 19 2014 10 917 523037 4819866 157 40
6:01:07 11/24/2013 11 24 2013 6 909 523960 4819870 160 40
4:00:53 2/1/2011 2 1 2011 4 646 524150 4819870 120 39
10:01:50 3/1/2010 3 1 2010 10 640 523771 4819869 160 40
12:00:34 3/23/2009 3 23 2009 12 638 523407 4819868 158 40
8:00:37 3/24/2013 3 24 2013 8 663 525135 4819874 55 40
18:02:55 3/28/2010 3 28 2010 18 641 524337 4819871 120 39
22:00:53 1/18/2014 1 18 2014 22 917 522568 4819865 156 40
16:00:53 3/10/2010 3 10 2010 16 644 526150 4819878 51 40
4:00:41 1/14/2012 1 14 2012 4 658 525566 4819876 54 40
22:00:53 4/12/2011 4 12 2011 22 801 521416 4819862 161 40
0:00:53 2/13/2010 2 13 2010 0 642 527294 4819883 49 40
14:01:02 2/19/2014 2 19 2014 14 918 524050 4819871 120 39
16:00:41 3/20/2011 3 20 2011 16 658 523437 4819868 158 40
22:01:12 4/15/2009 4 15 2009 22 640 521403 4819862 161 40
22:01:12 4/30/2010 4 30 2010 22 640 521184 4819861 163 13
16:00:54 2/28/2010 2 28 2010 16 643 525404 4819876 54 40
14:00:40 4/17/2011 4 17 2011 14 801 524321 4819872 120 39
12:00:22 3/22/2009 3 22 2009 12 640 524347 4819872 120 39
10:00:54 3/5/2010 3 5 2010 10 643 526090 4819879 51 40
0:00:48 3/21/2009 3 21 2009 0 645 524326 4819873 120 39
12:00:47 4/5/2011 4 5 2011 12 666 525000 4819875 55 40
6:00:50 1/12/2012 1 12 2012 6 658 525272 4819876 54 40
6:00:36 4/11/2010 4 11 2010 6 650 521137 4819862 163 13
8:00:48 3/23/2009 3 23 2009 8 643 523462 4819870 158 40
0:00:47 3/29/2010 3 29 2010 0 647 521149 4819862 163 13
16:00:41 3/20/2009 3 20 2009 16 639 524272 4819873 120 39
12:00:42 4/2/2012 4 2 2012 12 676 525868 4819879 53 40
18:01:12 1/27/2014 1 27 2014 18 917 522647 4819868 156 40
8:00:23 3/24/2008 3 24 2008 8 636 523778 4819872 160 40
10:00:53 2/14/2013 2 14 2013 10 680 524581 4819875 56 40
8:00:54 3/26/2013 3 26 2013 8 663 525906 4819880 53 40
22:00:57 3/23/2010 3 23 2010 22 638 521377 4819864 161 40
16:00:29 1/5/2014 1 5 2014 16 907 523041 4819869 157 40
6:00:48 4/1/2009 4 1 2009 6 645 523440 4819871 158 40
6:00:31 4/11/2008 4 11 2008 6 637 523155 4819870 157 40
10:00:42 4/17/2008 4 17 2008 10 635 523808 4819872 160 40
20:00:53 1/30/2014 1 30 2014 20 916 522632 4819868 156 40
4:00:54 4/11/2010 4 11 2010 4 650 521137 4819864 163 13



12:00:44 3/14/2010 3 14 2010 12 644 524893 4819876 55 40
10:01:24 12/16/2010 12 16 2010 10 642 523646 4819872 160 40
12:00:42 2/21/2011 2 21 2011 12 642 523915 4819873 160 40
10:00:55 3/27/2010 3 27 2010 10 650 524611 4819876 56 40
18:00:36 1/2/2011 1 2 2011 18 638 522733 4819870 156 40
10:00:35 4/14/2008 4 14 2008 10 633 522300 4819868 155 40
22:00:30 4/17/2008 4 17 2008 22 634 521158 4819865 163 13
14:00:42 4/2/2011 4 2 2011 14 664 524407 4819876 56 40
12:00:55 4/14/2008 4 14 2008 12 633 522288 4819869 155 40
16:00:24 1/29/2010 1 29 2010 16 633 522907 4819871 157 40
10:00:18 3/16/2009 3 16 2009 10 633 523696 4819873 160 40
14:00:53 2/3/2014 2 3 2014 14 909 522712 4819870 156 40
6:00:24 12/20/2009 12 20 2009 6 639 524021 4819875 120 39
22:00:57 4/22/2011 4 22 2011 22 665 521298 4819866 161 40
6:00:59 12/26/2012 12 26 2012 6 675 524519 4819877 56 40
12:00:52 3/2/2010 3 2 2010 12 644 523914 4819874 160 40
16:00:44 3/15/2012 3 15 2012 16 663 523637 4819874 160 40
14:00:39 3/27/2014 3 27 2014 14 908 524345 4819876 120 39
14:00:42 4/18/2011 4 18 2011 14 668 524119 4819875 120 39
2:00:53 4/11/2010 4 11 2010 2 650 521141 4819866 163 13
12:00:47 4/9/2010 4 9 2010 12 639 526155 4819883 51 40
10:00:25 3/24/2009 3 24 2009 10 635 524106 4819876 120 39
4:00:54 11/29/2013 11 29 2013 4 911 526705 4819886 50 40
22:00:53 3/23/2010 3 23 2010 22 647 521241 4819866 161 40
16:00:41 1/2/2011 1 2 2011 16 638 522727 4819871 156 40
2:00:47 4/6/2009 4 6 2009 2 642 524313 4819877 120 39
16:00:32 2/28/2010 2 28 2010 16 644 525417 4819881 54 40
4:00:50 3/21/2009 3 21 2009 4 633 522578 4819871 156 40
12:00:49 3/25/2011 3 25 2011 12 650 522873 4819872 157 40
12:00:44 3/1/2010 3 1 2010 12 643 523738 4819875 160 40
8:00:42 3/17/2010 3 17 2010 8 650 525815 4819883 53 40
8:00:41 3/21/2009 3 21 2009 8 642 523726 4819876 160 40
18:00:53 1/6/2014 1 6 2014 18 911 525812 4819883 53 40
18:00:51 2/28/2010 2 28 2010 18 644 525198 4819881 55 40
8:01:12 4/19/2014 4 19 2014 8 913 524759 4819879 56 40
12:01:24 11/29/2010 11 29 2010 12 647 521867 4819869 159 40
10:00:46 4/5/2014 4 5 2014 10 908 525172 4819881 55 40
8:00:56 4/4/2011 4 4 2011 8 650 524355 4819878 120 39
8:00:30 4/22/2010 4 22 2010 8 639 525547 4819883 54 40
12:00:49 4/24/2009 4 24 2009 12 642 526076 4819885 51 40
16:00:50 3/27/2009 3 27 2009 16 638 522784 4819873 156 40
16:00:21 4/20/2012 4 20 2012 16 658 523775 4819876 160 40
14:00:22 4/10/2009 4 10 2009 14 635 524003 4819877 160 40
2:00:50 3/28/2009 3 28 2009 2 642 523359 4819875 158 40
18:00:42 1/17/2013 1 17 2013 18 679 521818 4819870 159 40
2:00:41 3/21/2009 3 21 2009 2 633 522579 4819873 156 40
4:00:26 2/21/2010 2 21 2010 4 644 526977 4819889 48 40
8:00:26 4/6/2013 4 6 2013 8 663 524879 4819881 55 40
4:00:54 3/21/2014 3 21 2014 4 913 527113 4819890 48 40
8:00:27 12/26/2012 12 26 2012 8 670 521900 4819871 159 40
8:00:57 12/26/2012 12 26 2012 8 675 524512 4819880 56 40
12:00:21 3/19/2011 3 19 2011 12 660 523258 4819876 158 40
18:01:09 4/27/2011 4 27 2011 18 667 524554 4819881 56 40
16:00:44 1/6/2014 1 6 2014 16 911 525910 4819886 53 40



12:00:29 4/14/2009 4 14 2009 12 639 525305 4819884 54 40
10:00:42 5/7/2009 5 7 2009 10 644 524063 4819879 120 39
18:00:42 4/10/2008 4 10 2008 18 635 522480 4819874 156 40
22:00:53 3/23/2010 3 23 2010 22 646 521414 4819870 161 40
2:00:21 3/21/2009 3 21 2009 2 645 524253 4819880 120 39
6:00:47 2/1/2011 2 1 2011 6 646 524151 4819880 120 39
14:00:12 1/21/2014 1 21 2014 14 908 522768 4819875 156 40
22:00:56 3/23/2012 3 23 2012 22 677 521400 4819871 161 40
22:00:53 2/12/2010 2 12 2010 22 642 527286 4819892 49 40
16:00:53 4/10/2009 4 10 2009 16 635 524073 4819880 120 39
6:00:47 2/21/2010 2 21 2010 6 644 526983 4819891 48 40
4:00:50 12/20/2009 12 20 2009 4 639 524034 4819880 120 39
12:00:42 12/1/2010 12 1 2010 12 639 522460 4819874 156 40
22:00:54 3/25/2012 3 25 2012 22 677 521378 4819871 161 40
16:00:23 12/31/2012 12 31 2012 16 680 523034 4819876 157 40
12:01:36 3/28/2013 3 28 2013 12 679 523684 4819878 160 40
16:00:48 4/2/2014 4 2 2014 16 679 523778 4819879 160 40
10:00:29 4/20/2012 4 20 2012 10 658 523985 4819880 160 40
18:00:26 4/1/2013 4 1 2013 18 677 525097 4819884 55 40
12:00:56 2/1/2011 2 1 2011 12 639 523123 4819877 157 40
12:00:20 4/18/2008 4 18 2008 12 637 524620 4819883 56 40
12:00:54 2/9/2011 2 9 2011 12 801 524092 4819881 120 39
12:00:57 3/20/2009 3 20 2009 12 643 523187 4819878 157 40
12:00:53 2/27/2012 2 27 2012 12 663 524695 4819883 56 40
16:00:53 4/2/2010 4 2 2010 16 640 524177 4819881 120 39
10:00:53 3/16/2010 3 16 2010 10 638 525957 4819888 53 40
14:00:27 4/5/2009 4 5 2009 14 639 523026 4819877 157 40
14:01:12 4/2/2012 4 2 2012 14 671 523375 4819879 158 40
8:00:55 3/19/2011 3 19 2011 8 655 523426 4819879 158 40
6:00:54 11/17/2010 11 17 2010 6 651 523347 4819879 158 40
4:00:20 1/16/2009 1 16 2009 4 633 521666 4819873 159 40
10:01:18 12/22/2009 12 22 2009 10 643 523294 4819878 158 40
2:00:30 12/20/2009 12 20 2009 2 639 524040 4819881 120 39
4:00:54 1/19/2010 1 19 2010 4 640 527239 4819893 49 40
10:00:42 4/22/2009 4 22 2009 10 644 524185 4819882 120 39
12:00:47 3/20/2009 3 20 2009 12 639 523690 4819880 160 40
10:00:47 3/13/2010 3 13 2010 10 647 525744 4819888 53 40
12:00:53 12/1/2010 12 1 2010 12 646 522509 4819876 156 40
14:00:43 3/17/2014 3 17 2014 14 908 524222 4819882 120 39
16:00:48 4/30/2010 4 30 2010 16 646 524002 4819881 160 40
8:00:54 2/23/2014 2 23 2014 8 908 523703 4819880 160 40
12:01:41 1/18/2011 1 18 2011 12 642 523584 4819880 158 40
6:00:33 11/22/2013 11 22 2013 6 907 524339 4819883 120 39
14:00:49 12/1/2010 12 1 2010 14 639 522421 4819876 156 40
6:01:20 1/16/2009 1 16 2009 6 633 521661 4819874 159 40
14:01:14 4/7/2009 4 7 2009 14 643 525272 4819887 54 40
20:00:53 4/16/2013 4 16 2013 20 677 524647 4819885 56 40
18:01:24 12/20/2012 12 20 2012 18 675 524602 4819884 56 40
22:00:53 3/19/2010 3 19 2010 22 640 525737 4819889 53 40
8:00:47 3/23/2009 3 23 2009 8 644 523627 4819881 160 40
16:00:49 3/7/2011 3 7 2011 16 654 522420 4819877 156 40
14:01:24 4/9/2010 4 9 2010 14 639 526188 4819891 51 40
2:01:11 2/18/2012 2 18 2012 2 665 525421 4819888 54 40
18:00:23 3/23/2013 3 23 2013 18 671 525386 4819888 54 40



12:00:41 3/19/2010 3 19 2010 12 640 523573 4819881 158 40
4:00:24 3/28/2009 3 28 2009 4 642 523361 4819881 158 40
10:00:55 3/17/2009 3 17 2009 10 644 523690 4819882 160 40
22:00:57 12/25/2013 12 25 2013 22 908 521887 4819876 159 40
6:00:24 3/28/2009 3 28 2009 6 642 523361 4819881 158 40
18:00:53 3/11/2014 3 11 2014 18 918 524346 4819884 120 39
8:00:44 4/15/2008 4 15 2008 8 632 522048 4819877 155 40
22:00:54 4/4/2012 4 4 2012 22 666 526265 4819892 51 40
14:00:39 4/18/2011 4 18 2011 14 663 524590 4819886 56 40
6:00:54 3/18/2009 3 18 2009 6 644 523683 4819883 160 40
2:00:40 1/3/2012 1 3 2012 2 665 526628 4819894 50 40
2:00:49 2/15/2010 2 15 2010 2 642 525714 4819890 53 40
10:00:53 12/12/2010 12 12 2010 10 641 523338 4819881 158 40
12:00:12 4/22/2008 4 22 2008 12 631 524344 4819885 120 39
0:00:54 4/18/2008 4 18 2008 0 634 521142 4819875 163 13
2:00:48 12/26/2012 12 26 2012 2 675 524606 4819886 56 40
12:00:33 3/5/2010 3 5 2010 12 640 526073 4819892 51 40
6:00:42 3/21/2009 3 21 2009 6 633 522592 4819879 156 40
10:00:26 4/19/2011 4 19 2011 10 641 521533 4819876 161 40
8:00:55 4/19/2011 4 19 2011 8 641 521532 4819876 161 40
18:00:47 3/13/2014 3 13 2014 18 908 525464 4819890 54 40
2:00:29 12/28/2012 12 28 2012 2 679 521930 4819878 159 40
2:00:57 1/16/2009 1 16 2009 2 633 521659 4819877 159 40
14:00:44 3/28/2009 3 28 2009 14 638 523095 4819882 157 40
6:03:01 3/20/2010 3 20 2010 6 651 523287 4819883 158 40
8:00:44 3/14/2010 3 14 2010 8 650 525808 4819892 53 40
22:00:12 4/17/2008 4 17 2008 22 635 521684 4819877 159 40
0:00:49 3/26/2012 3 26 2012 0 666 521972 4819879 159 40
6:00:43 5/1/2011 5 1 2011 6 666 525722 4819892 53 40
12:00:54 4/6/2013 4 6 2013 12 671 524067 4819886 120 39
18:00:44 4/20/2012 4 20 2012 18 658 523909 4819886 160 40
18:02:53 3/28/2010 3 28 2010 18 639 524317 4819887 120 39
2:01:12 12/12/2011 12 12 2011 2 801 526714 4819896 50 40
10:00:55 3/17/2010 3 17 2010 10 638 524897 4819889 55 40
16:00:53 4/3/2011 4 3 2011 16 655 524945 4819889 55 40
0:00:25 1/12/2012 1 12 2012 0 658 525409 4819891 54 40
18:00:53 3/23/2010 3 23 2010 18 639 521842 4819879 159 40
0:01:18 12/12/2012 12 12 2012 0 666 526934 4819897 48 40
2:00:53 3/26/2012 3 26 2012 2 677 521377 4819877 161 40
0:00:15 3/26/2012 3 26 2012 0 677 521372 4819878 161 40
12:00:54 3/13/2010 3 13 2010 12 651 526105 4819894 51 40
18:00:07 4/25/2011 4 25 2011 18 662 523963 4819886 160 40
14:00:48 12/1/2010 12 1 2010 14 646 522518 4819881 156 40
16:01:13 4/19/2011 4 19 2011 16 669 523412 4819885 158 40
12:01:34 1/18/2011 1 18 2011 12 638 523545 4819885 158 40
2:01:21 1/28/2014 1 28 2014 2 917 522734 4819882 156 40
2:00:23 3/26/2012 3 26 2012 2 666 521975 4819880 159 40
8:00:21 1/16/2009 1 16 2009 8 633 521662 4819879 159 40
10:00:28 4/16/2009 4 16 2009 10 648 524347 4819888 120 39
8:00:41 3/8/2014 3 8 2014 8 918 523582 4819886 158 40
16:00:54 3/28/2012 3 28 2012 16 675 523988 4819887 160 40
22:00:53 3/25/2012 3 25 2012 22 666 521971 4819880 159 40
18:00:53 4/4/2009 4 4 2009 18 644 522592 4819883 156 40
14:00:54 3/1/2010 3 1 2010 14 643 523751 4819887 160 40



2:00:44 5/13/2011 5 13 2011 2 664 526264 4819896 51 40
10:00:19 2/18/2014 2 18 2014 10 918 525067 4819891 55 40
14:00:44 3/5/2010 3 5 2010 14 640 526180 4819896 51 40
8:00:54 1/30/2010 1 30 2010 8 643 521887 4819880 159 40
8:00:47 4/2/2008 4 2 2008 8 635 524162 4819888 120 39
16:00:44 2/17/2012 2 17 2012 16 665 525303 4819893 54 40
12:01:14 3/17/2011 3 17 2011 12 662 524435 4819889 56 40
0:00:41 4/23/2011 4 23 2011 0 665 521304 4819879 161 40
18:00:45 2/28/2010 2 28 2010 18 643 525026 4819892 55 40
16:00:44 3/5/2010 3 5 2010 16 640 526181 4819896 51 40
18:00:44 3/18/2011 3 18 2011 18 663 522375 4819882 155 40
6:00:24 3/30/2009 3 30 2009 6 642 524068 4819888 120 39
6:00:41 2/28/2012 2 28 2012 6 663 524433 4819890 56 40
10:01:15 1/16/2013 1 16 2013 10 680 521824 4819881 159 40
16:00:24 4/11/2009 4 11 2009 16 642 526528 4819898 50 40
2:00:56 1/16/2013 1 16 2013 2 665 521961 4819882 159 40
16:00:54 3/19/2010 3 19 2010 16 655 523578 4819887 158 40
12:00:55 4/13/2012 4 13 2012 12 670 526621 4819899 50 40
18:00:56 3/23/2013 3 23 2013 18 658 525015 4819893 55 40
12:00:54 1/22/2014 1 22 2014 12 679 523197 4819886 157 40
16:00:41 3/12/2011 3 12 2011 16 653 522398 4819883 155 40
14:00:47 2/9/2011 2 9 2011 14 639 524269 4819890 120 39
14:00:44 1/29/2014 1 29 2014 14 917 522730 4819885 156 40
10:00:49 1/18/2014 1 18 2014 10 917 523154 4819886 157 40
18:00:42 4/14/2010 4 14 2010 18 655 526185 4819898 51 40
6:01:18 3/21/2014 3 21 2014 6 913 527059 4819901 48 40
14:00:53 12/24/2011 12 24 2011 14 650 524826 4819893 55 40
20:00:53 3/12/2014 3 12 2014 20 908 526859 4819900 48 40
12:00:56 4/19/2013 4 19 2013 12 677 523420 4819888 158 40
0:00:53 12/28/2012 12 28 2012 0 679 521929 4819883 159 40
12:00:48 4/4/2008 4 4 2008 12 636 523192 4819887 157 40
12:00:54 11/29/2010 11 29 2010 12 641 521904 4819883 159 40
16:00:53 4/5/2009 4 5 2009 16 640 524447 4819891 56 40
6:00:48 3/20/2010 3 20 2010 6 655 523255 4819887 158 40
10:00:41 3/16/2009 3 16 2009 10 642 523603 4819889 158 40
0:00:35 12/5/2010 12 5 2010 0 642 526727 4819900 50 40
18:00:41 2/22/2014 2 22 2014 18 918 523485 4819888 158 40
8:00:49 3/26/2012 3 26 2012 8 681 521816 4819883 159 40
10:00:52 3/29/2014 3 29 2014 10 907 525053 4819894 55 40
6:00:48 12/22/2012 12 22 2012 6 679 523215 4819888 158 40
12:00:38 4/17/2008 4 17 2008 12 635 523950 4819890 160 40
16:00:48 4/5/2014 4 5 2014 16 679 523538 4819889 158 40
10:00:52 1/16/2013 1 16 2013 10 679 521820 4819883 159 40
18:00:42 4/17/2008 4 17 2008 18 635 524021 4819891 120 39
18:00:42 3/14/2014 3 14 2014 18 917 524811 4819894 55 40
18:00:54 4/16/2012 4 16 2012 18 670 524010 4819891 160 40
10:00:21 4/15/2010 4 15 2010 10 650 527561 4819905 49 40
12:00:47 12/27/2013 12 27 2013 12 909 523268 4819888 158 40
16:00:50 3/24/2011 3 24 2011 16 667 522681 4819887 156 40
22:00:47 2/19/2011 2 19 2011 22 642 523101 4819888 157 40
12:00:22 1/26/2014 1 26 2014 12 908 523201 4819888 157 40
4:00:54 3/20/2010 3 20 2010 4 655 523255 4819889 158 40
22:00:48 4/25/2009 4 25 2009 22 639 524015 4819891 120 39
16:00:49 3/18/2011 3 18 2011 16 669 523278 4819889 158 40



14:00:26 3/22/2009 3 22 2009 14 639 524989 4819895 55 40
8:00:50 3/5/2014 3 5 2014 8 916 523762 4819891 160 40
10:00:48 5/8/2010 5 8 2010 10 640 521996 4819885 159 40
14:00:21 2/27/2012 2 27 2012 14 665 524685 4819894 56 40
18:00:46 4/6/2012 4 6 2012 18 678 527031 4819903 48 40
12:00:27 1/7/2014 1 7 2014 12 908 522547 4819887 156 40
2:01:20 2/21/2010 2 21 2010 2 644 526993 4819903 48 40
4:00:43 3/20/2010 3 20 2010 4 651 523283 4819889 158 40
22:00:32 4/7/2010 4 7 2010 22 640 526602 4819902 50 40
22:00:50 4/12/2011 4 12 2011 22 650 521343 4819883 161 40
14:00:33 3/27/2010 3 27 2010 14 647 521951 4819885 159 40
14:00:47 4/17/2009 4 17 2009 14 640 525887 4819899 53 40
16:00:33 1/5/2014 1 5 2014 16 916 523061 4819889 157 40
18:00:45 4/4/2014 4 4 2014 18 913 523850 4819892 160 40
0:00:41 12/22/2012 12 22 2012 0 679 523214 4819890 158 40
18:00:48 3/21/2014 3 21 2014 18 907 523887 4819892 160 40
10:01:12 2/23/2013 2 23 2013 10 666 525322 4819898 54 40
2:00:54 4/13/2011 4 13 2011 2 650 521345 4819884 161 40
12:00:43 4/2/2012 4 2 2012 12 681 524167 4819894 120 39
12:00:26 3/29/2009 3 29 2009 12 644 524142 4819894 120 39
16:00:24 4/11/2011 4 11 2011 16 801 524132 4819894 120 39
14:00:28 3/7/2011 3 7 2011 14 654 522502 4819889 156 40
18:00:42 1/22/2009 1 22 2009 18 633 521691 4819886 159 40
16:00:28 2/18/2011 2 18 2011 16 642 524469 4819896 56 40
16:00:54 3/11/2010 3 11 2010 16 640 524175 4819895 120 39
2:00:47 12/28/2012 12 28 2012 2 670 521918 4819887 159 40
10:00:49 1/26/2014 1 26 2014 10 908 523197 4819891 157 40
4:00:55 1/28/2014 1 28 2014 4 917 522729 4819890 156 40
4:00:42 1/5/2010 1 5 2010 4 640 522129 4819888 155 40
18:00:43 4/16/2008 4 16 2008 18 634 521265 4819885 161 40
6:00:54 3/18/2009 3 18 2009 6 637 523699 4819893 160 40
14:00:54 3/10/2013 3 10 2013 14 679 523425 4819892 158 40
8:00:53 1/20/2012 1 20 2012 8 666 526995 4819906 48 40
16:00:47 12/27/2013 12 27 2013 16 909 523269 4819892 158 40
16:00:52 2/18/2011 2 18 2011 16 646 524573 4819897 56 40
20:00:54 1/16/2014 1 16 2014 20 679 522585 4819890 156 40
10:00:55 1/7/2014 1 7 2014 10 908 522549 4819890 156 40
0:00:47 4/30/2009 4 30 2009 0 646 521480 4819887 161 40
4:00:55 1/3/2012 1 3 2012 4 665 526604 4819905 50 40
8:00:23 3/28/2009 3 28 2009 8 644 523734 4819895 160 40
14:00:53 12/1/2010 12 1 2010 14 647 522449 4819890 156 40
6:00:53 1/28/2014 1 28 2014 6 917 522746 4819891 156 40
0:00:42 4/13/2011 4 13 2011 0 650 521343 4819887 161 40
18:00:50 3/13/2010 3 13 2010 18 651 525886 4819903 53 40
10:01:11 2/3/2012 2 3 2012 10 663 523420 4819894 158 40
10:00:54 3/1/2010 3 1 2010 10 638 523748 4819895 160 40
12:00:36 4/8/2010 4 8 2010 12 647 524857 4819899 55 40
10:01:01 3/4/2012 3 4 2012 10 666 524356 4819897 120 39
18:00:54 4/12/2011 4 12 2011 18 650 521345 4819887 161 40
2:00:26 12/22/2012 12 22 2012 2 679 523237 4819894 158 40
2:00:53 3/2/2010 3 2 2010 2 646 523279 4819894 158 40
2:00:50 3/21/2009 3 21 2009 2 644 522754 4819892 156 40
12:01:02 12/28/2009 12 28 2009 12 644 523391 4819894 158 40
16:00:54 4/7/2012 4 7 2012 16 679 525742 4819903 53 40



8:00:53 2/1/2012 2 1 2012 8 663 521749 4819889 159 40
18:00:53 12/31/2012 12 31 2012 18 679 523205 4819894 157 40
14:00:59 12/28/2009 12 28 2009 14 644 523412 4819895 158 40
12:00:40 3/23/2008 3 23 2008 12 633 523200 4819894 157 40
18:00:53 4/1/2011 4 1 2011 18 668 521866 4819890 159 40
10:00:23 4/19/2011 4 19 2011 10 647 521370 4819888 161 40
18:00:42 12/9/2011 12 9 2011 18 659 523621 4819896 160 40
12:00:53 3/23/2008 3 23 2008 12 631 523285 4819894 158 40
2:00:42 4/20/2011 4 20 2011 2 663 521315 4819888 161 40
18:00:54 2/17/2014 2 17 2014 18 918 524072 4819897 120 39
4:00:40 3/21/2009 3 21 2009 4 644 522754 4819893 156 40
10:00:54 4/20/2012 4 20 2012 10 670 524018 4819897 120 39
4:00:44 12/22/2012 12 22 2012 4 679 523232 4819895 158 40
8:00:55 3/31/2009 3 31 2009 8 646 523913 4819897 160 40
14:00:54 3/2/2013 3 2 2013 14 666 525340 4819902 54 40
14:00:12 3/13/2011 3 13 2011 14 653 522405 4819892 156 40
14:00:51 12/27/2013 12 27 2013 14 909 523301 4819895 158 40
12:00:30 12/16/2010 12 16 2010 12 642 523529 4819896 158 40
10:02:12 3/20/2014 3 20 2014 10 913 526732 4819908 50 40
22:00:31 1/22/2009 1 22 2009 22 633 521686 4819890 159 40
18:00:54 2/19/2011 2 19 2011 18 642 523102 4819895 157 40
14:00:42 3/30/2012 3 30 2012 14 658 524392 4819899 120 39
18:00:50 4/1/2009 4 1 2009 18 642 523117 4819895 157 40
2:00:48 3/24/2012 3 24 2012 2 677 521397 4819889 161 40
12:00:41 12/22/2009 12 22 2009 12 643 523313 4819896 158 40
6:00:47 12/7/2013 12 7 2013 6 907 527335 4819911 49 40
0:00:41 12/17/2012 12 17 2012 0 679 520755 4819888 164 40
14:00:42 4/6/2013 4 6 2013 14 671 523976 4819898 160 40
22:00:42 1/16/2014 1 16 2014 22 679 522593 4819894 156 40
16:00:49 3/27/2010 3 27 2010 16 647 521947 4819892 159 40
18:01:04 4/18/2011 4 18 2011 18 641 521343 4819890 161 40
10:00:53 12/24/2010 12 24 2010 10 642 526666 4819909 50 40
18:00:53 4/12/2011 4 12 2011 18 801 521448 4819890 161 40
6:00:55 3/21/2009 3 21 2009 6 644 522770 4819895 156 40
12:00:46 1/31/2013 1 31 2013 12 663 525422 4819904 54 40
22:01:13 3/28/2010 3 28 2010 22 647 521179 4819890 163 13
18:00:27 12/9/2011 12 9 2011 18 658 521483 4819891 161 40
10:00:30 3/26/2012 3 26 2012 10 658 522111 4819893 155 40
10:00:47 4/3/2014 4 3 2014 10 913 524015 4819899 120 39
18:00:49 12/27/2012 12 27 2012 18 670 521862 4819892 159 40
18:00:41 4/15/2013 4 15 2013 18 658 524536 4819901 56 40
16:00:42 4/10/2013 4 10 2013 16 658 523072 4819896 157 40
8:00:16 4/3/2014 4 3 2014 8 909 524345 4819901 120 39
8:00:53 1/10/2014 1 10 2014 8 916 523083 4819896 157 40
12:00:18 3/24/2010 3 24 2010 12 638 521886 4819893 159 40
16:01:00 1/18/2014 1 18 2014 16 917 522908 4819896 157 40
12:00:42 4/22/2009 4 22 2009 12 639 524450 4819902 56 40
12:00:26 4/2/2010 4 2 2010 12 653 523466 4819898 158 40
12:00:17 3/19/2010 3 19 2010 12 655 523792 4819899 160 40
10:00:47 3/4/2013 3 4 2013 10 671 524248 4819901 120 39
4:00:55 12/26/2012 12 26 2012 4 670 521948 4819893 159 40
14:00:26 3/31/2011 3 31 2011 14 660 523378 4819898 158 40
22:00:41 4/11/2010 4 11 2010 22 642 526154 4819909 51 40
12:00:44 2/22/2013 2 22 2013 12 666 526096 4819909 51 40



16:01:12 3/19/2014 3 19 2014 16 918 524236 4819902 120 39
12:00:43 4/28/2014 4 28 2014 12 909 523834 4819900 160 40
16:00:50 1/21/2014 1 21 2014 16 908 522762 4819896 156 40
6:00:54 12/12/2010 12 12 2010 6 654 525119 4819905 55 40
12:00:50 3/31/2011 3 31 2011 12 660 523371 4819899 158 40
10:00:53 2/27/2012 2 27 2012 10 666 524743 4819904 56 40
20:00:30 3/8/2014 3 8 2014 20 913 527400 4819914 49 40
14:00:38 3/13/2011 3 13 2011 14 647 522406 4819896 156 40
10:00:16 4/28/2008 4 28 2008 10 636 522139 4819895 155 40
14:00:39 4/17/2011 4 17 2011 14 654 524419 4819903 56 40
14:00:41 12/31/2012 12 31 2012 14 679 523206 4819899 157 40
4:00:25 4/5/2009 4 5 2009 4 644 521856 4819894 159 40
10:00:50 4/3/2014 4 3 2014 10 907 524705 4819904 56 40
8:00:53 12/22/2012 12 22 2012 8 679 523212 4819899 158 40
4:00:47 3/25/2014 3 25 2014 4 909 526466 4819911 50 40
22:00:23 4/9/2011 4 9 2011 22 658 521393 4819893 161 40
22:00:35 12/27/2012 12 27 2012 22 670 521856 4819894 159 40
16:00:47 12/31/2012 12 31 2012 16 679 523197 4819899 157 40
2:00:53 5/5/2011 5 5 2011 2 664 525049 4819906 55 40
8:00:50 3/31/2009 3 31 2009 8 635 523663 4819901 160 40
18:01:09 3/31/2012 3 31 2012 18 679 521968 4819895 159 40
16:00:54 3/23/2011 3 23 2011 16 664 523242 4819899 158 40
8:00:20 4/1/2008 4 1 2008 8 635 524134 4819903 120 39
10:00:14 3/21/2008 3 21 2008 10 637 523642 4819901 160 40
0:00:48 12/7/2013 12 7 2013 0 907 527052 4819914 48 40
18:00:53 4/28/2014 4 28 2014 18 909 524397 4819904 120 39
8:00:47 1/7/2013 1 7 2013 8 679 521322 4819893 161 40
16:00:54 4/6/2009 4 6 2009 16 634 522501 4819897 156 40
4:00:42 3/24/2012 3 24 2012 4 677 521405 4819894 161 40
12:00:46 1/27/2014 1 27 2014 12 917 522499 4819897 156 40
6:00:54 1/23/2009 1 23 2009 6 633 521685 4819895 159 40
16:00:53 4/6/2014 4 6 2014 16 917 523270 4819900 158 40
18:00:53 4/10/2012 4 10 2012 18 672 524218 4819904 120 39
16:00:42 4/21/2009 4 21 2009 16 639 523508 4819901 158 40
16:00:42 4/23/2009 4 23 2009 16 644 526409 4819912 51 40
18:00:42 1/2/2014 1 2 2014 18 911 524342 4819904 120 39
22:00:48 4/22/2009 4 22 2009 22 645 527497 4819916 49 40
10:02:41 4/1/2012 4 1 2012 10 675 524101 4819904 120 39
16:00:47 3/28/2014 3 28 2014 16 908 525284 4819908 54 40
10:00:56 3/1/2013 3 1 2013 10 663 525934 4819910 53 40
8:00:30 4/1/2009 4 1 2009 8 646 523710 4819902 160 40
8:00:47 4/28/2013 4 28 2013 8 658 524248 4819904 120 39
18:01:23 4/30/2009 4 30 2009 18 644 524121 4819904 120 39
14:00:54 4/17/2009 4 17 2009 14 641 524517 4819905 56 40
16:00:58 3/13/2010 3 13 2010 16 651 525890 4819911 53 40
16:00:30 1/21/2014 1 21 2014 16 907 523141 4819901 157 40
12:00:23 5/1/2008 5 1 2008 12 636 524230 4819905 120 39
10:00:43 3/18/2009 3 18 2009 10 637 523577 4819902 158 40
4:00:54 1/23/2009 1 23 2009 4 633 521688 4819896 159 40
16:00:23 4/4/2009 4 4 2009 16 633 522439 4819899 156 40
14:00:44 4/5/2014 4 5 2014 14 679 523578 4819903 158 40
0:00:53 4/12/2010 4 12 2010 0 642 526153 4819912 51 40
12:00:41 2/28/2014 2 28 2014 12 918 525621 4819910 53 40
12:00:53 3/1/2010 3 1 2010 12 638 523754 4819903 160 40



12:00:43 4/12/2009 4 12 2009 12 647 522096 4819898 155 40
2:00:56 3/5/2012 3 5 2012 2 666 524232 4819905 120 39
16:01:07 4/10/2009 4 10 2009 16 644 524479 4819906 56 40
12:00:29 11/29/2010 11 29 2010 12 653 521896 4819897 159 40
8:00:56 4/12/2009 4 12 2009 8 648 525422 4819910 54 40
12:00:27 3/4/2012 3 4 2012 12 666 524299 4819906 120 39
10:00:27 3/15/2009 3 15 2009 10 638 523906 4819904 160 40
0:00:34 3/24/2012 3 24 2012 0 677 521395 4819896 161 40
8:00:41 4/20/2011 4 20 2011 8 650 525618 4819911 53 40
16:00:48 4/20/2013 4 20 2013 16 677 524108 4819905 120 39
18:00:42 3/31/2014 3 31 2014 18 916 523066 4819902 157 40
8:00:53 3/20/2009 3 20 2009 8 638 523764 4819904 160 40
2:00:55 3/25/2013 3 25 2013 2 679 521436 4819897 161 40
2:00:54 4/7/2014 4 7 2014 2 913 521464 4819897 161 40
16:00:54 3/25/2013 3 25 2013 16 679 523657 4819904 160 40
0:00:20 4/10/2011 4 10 2011 0 658 521391 4819897 161 40
10:00:50 3/18/2009 3 18 2009 10 640 523295 4819903 158 40
18:00:30 4/10/2010 4 10 2010 18 644 525581 4819911 54 40
14:00:45 3/13/2010 3 13 2010 14 651 526196 4819914 51 40
18:00:43 4/11/2011 4 11 2011 18 663 521816 4819898 159 40
8:00:44 4/4/2011 4 4 2011 8 659 524366 4819907 120 39
22:00:54 4/18/2011 4 18 2011 22 641 521208 4819897 161 40
10:00:53 1/27/2014 1 27 2014 10 917 522495 4819901 156 40
22:00:47 3/23/2012 3 23 2012 22 671 521454 4819898 161 40
8:00:47 4/12/2011 4 12 2011 8 659 523085 4819903 157 40
18:00:55 3/23/2009 3 23 2009 18 637 522407 4819901 156 40
2:00:42 12/22/2013 12 22 2013 2 913 527308 4819919 49 40
6:01:17 3/14/2010 3 14 2010 6 650 525824 4819913 53 40
12:00:44 4/18/2011 4 18 2011 12 663 524604 4819909 56 40
2:00:42 4/23/2011 4 23 2011 2 663 521211 4819898 161 40
16:00:41 3/20/2009 3 20 2009 16 638 522993 4819903 157 40
8:00:50 4/12/2009 4 12 2009 8 639 525807 4819914 53 40
16:00:53 1/17/2013 1 17 2013 16 665 523200 4819904 157 40
10:00:26 4/19/2011 4 19 2011 10 654 525765 4819914 53 40
8:00:54 3/21/2009 3 21 2009 8 646 523361 4819905 158 40
18:01:48 3/20/2010 3 20 2010 18 644 524722 4819910 56 40
14:00:26 3/10/2012 3 10 2012 14 663 523416 4819905 158 40
16:00:54 3/4/2014 3 4 2014 16 918 523727 4819906 160 40
20:00:52 4/3/2012 4 3 2012 20 663 522122 4819901 155 40
2:00:53 4/19/2011 4 19 2011 2 641 521208 4819898 161 40
14:00:53 1/2/2013 1 2 2013 14 679 523196 4819905 157 40
14:00:42 4/27/2014 4 27 2014 14 913 526793 4819918 50 40
16:00:41 3/10/2013 3 10 2013 16 679 523312 4819905 158 40
12:00:45 3/30/2012 3 30 2012 12 680 525825 4819914 53 40
4:01:10 1/17/2010 1 17 2010 4 639 521928 4819901 159 40
6:00:47 4/1/2009 4 1 2009 6 644 523460 4819906 158 40
16:00:47 1/31/2014 1 31 2014 16 908 522686 4819903 156 40
12:00:54 4/19/2011 4 19 2011 12 647 521404 4819899 161 40
12:00:49 1/2/2013 1 2 2013 12 679 523196 4819905 157 40
6:00:53 4/13/2011 4 13 2011 6 650 521331 4819899 161 40
0:00:57 2/20/2011 2 20 2011 0 642 523128 4819905 157 40
16:00:53 2/17/2012 2 17 2012 16 663 524969 4819912 55 40
0:00:56 1/23/2009 1 23 2009 0 633 521688 4819901 159 40
12:00:50 3/18/2010 3 18 2010 12 652 524008 4819909 160 40



18:00:52 5/8/2010 5 8 2010 18 640 523915 4819908 160 40
12:00:41 12/31/2012 12 31 2012 12 679 523209 4819906 158 40
10:00:41 4/22/2009 4 22 2009 10 639 524176 4819910 120 39
8:00:44 1/3/2013 1 3 2013 8 671 522766 4819905 156 40
12:00:40 4/2/2010 4 2 2010 12 650 523323 4819907 158 40
12:00:56 12/8/2010 12 8 2010 12 641 522857 4819905 157 40
14:00:54 1/6/2014 1 6 2014 14 916 523215 4819907 158 40
6:00:42 12/26/2012 12 26 2012 6 670 521915 4819902 159 40
18:01:00 3/20/2010 3 20 2010 18 642 524527 4819911 56 40
12:00:56 1/3/2013 1 3 2013 12 679 523207 4819907 158 40
10:00:55 11/26/2010 11 26 2010 10 646 522998 4819906 157 40
0:00:47 4/23/2009 4 23 2009 0 645 527496 4819923 49 40
6:00:50 12/4/2010 12 4 2010 6 639 526170 4819918 51 40
12:00:53 3/20/2009 3 20 2009 12 646 523171 4819907 157 40
18:00:38 12/6/2010 12 6 2010 18 641 523310 4819908 158 40
16:01:11 1/6/2014 1 6 2014 16 916 523212 4819907 158 40
18:00:55 3/23/2010 3 23 2010 18 641 521416 4819902 161 40
12:00:42 3/31/2011 3 31 2011 12 650 523778 4819910 160 40
0:00:55 4/23/2011 4 23 2011 0 663 521216 4819901 161 40
0:00:55 12/28/2012 12 28 2012 0 670 521922 4819903 159 40
12:00:18 1/22/2014 1 22 2014 12 908 523299 4819908 158 40
12:00:28 1/18/2014 1 18 2014 12 917 523171 4819908 157 40
2:00:24 1/23/2009 1 23 2009 2 633 521688 4819903 159 40
22:00:48 3/25/2012 3 25 2012 22 680 521891 4819903 159 40
16:00:56 12/28/2012 12 28 2012 16 670 523290 4819908 158 40
4:00:26 11/30/2011 11 30 2011 4 663 523251 4819908 158 40
16:00:53 3/28/2011 3 28 2011 16 661 524866 4819914 55 40
14:00:35 3/4/2014 3 4 2014 14 918 523797 4819910 160 40
0:00:46 12/15/2012 12 15 2012 0 670 526744 4819921 50 40
6:00:41 1/10/2014 1 10 2014 6 916 523079 4819908 157 40
4:00:43 4/25/2009 4 25 2009 4 642 525343 4819916 54 40
0:00:42 3/28/2009 3 28 2009 0 642 523211 4819909 158 40
14:01:12 2/23/2013 2 23 2013 14 666 526264 4819920 51 40
14:00:47 1/3/2013 1 3 2013 14 679 523205 4819909 157 40
16:00:41 4/20/2012 4 20 2012 16 666 523830 4819911 160 40
2:00:53 3/24/2012 3 24 2012 2 671 521499 4819903 161 40
12:03:04 11/3/2010 11 3 2010 12 639 521541 4819903 161 40
10:01:04 3/7/2011 3 7 2011 10 654 523864 4819911 160 40
12:00:23 3/14/2010 3 14 2010 12 650 525011 4819915 55 40
12:00:48 1/19/2014 1 19 2014 12 908 523057 4819908 157 40
2:00:53 12/26/2013 12 26 2013 2 908 522568 4819907 156 40
8:00:48 4/3/2012 4 3 2012 8 672 524918 4819915 55 40
18:00:50 4/1/2011 4 1 2011 18 650 521922 4819905 159 40
12:00:25 3/9/2014 3 9 2014 12 913 527155 4819924 48 40
14:00:26 2/28/2014 2 28 2014 14 918 525618 4819918 53 40
18:00:29 3/26/2014 3 26 2014 18 907 525021 4819916 55 40
0:00:56 12/6/2010 12 6 2010 0 639 527028 4819924 48 40
6:00:54 4/4/2010 4 4 2010 6 652 524181 4819913 120 39
16:02:23 4/11/2010 4 11 2010 16 651 524326 4819913 120 39
16:00:50 4/16/2012 4 16 2012 16 670 523489 4819911 158 40
2:00:44 2/20/2011 2 20 2011 2 642 523124 4819909 157 40
18:00:48 3/27/2009 3 27 2009 18 642 523215 4819910 158 40
14:00:44 4/2/2014 4 2 2014 14 917 522077 4819906 155 40
10:00:48 1/18/2010 1 18 2010 10 642 525870 4819920 53 40



0:00:56 3/21/2009 3 21 2009 0 639 523339 4819911 158 40
10:00:24 4/3/2012 4 3 2012 10 673 524943 4819917 55 40
6:00:54 3/25/2014 3 25 2014 6 909 526452 4819922 50 40
4:00:48 4/13/2011 4 13 2011 4 650 521320 4819904 161 40
18:00:56 4/2/2014 4 2 2014 18 917 521658 4819905 159 40
10:01:04 3/7/2012 3 7 2012 10 666 523535 4819912 158 40
2:00:47 4/23/2009 4 23 2009 2 645 527487 4819927 49 40
12:00:42 4/30/2013 4 30 2013 12 658 524909 4819917 55 40
2:00:53 4/11/2012 4 11 2012 2 677 524226 4819914 120 39
4:00:50 4/4/2010 4 4 2010 4 652 524183 4819914 120 39
16:01:08 3/28/2014 3 28 2014 16 916 525310 4819918 54 40
10:01:18 1/3/2013 1 3 2013 10 679 523206 4819911 157 40
14:00:21 3/1/2010 3 1 2010 14 638 523749 4819913 160 40
20:00:54 4/15/2011 4 15 2011 20 666 524301 4819915 120 39
8:00:37 4/14/2012 4 14 2012 8 671 524069 4819914 120 39
14:00:43 4/1/2009 4 1 2009 14 646 522741 4819910 156 40
14:01:18 3/8/2013 3 8 2013 14 679 522874 4819910 157 40
14:00:27 3/23/2008 3 23 2008 14 636 523572 4819913 158 40
2:00:47 4/15/2012 4 15 2012 2 666 524726 4819917 56 40
10:00:54 3/29/2014 3 29 2014 10 913 525128 4819918 55 40
14:01:23 4/6/2014 4 6 2014 14 917 523296 4819912 158 40
18:00:20 3/22/2012 3 22 2012 18 671 522308 4819909 155 40
0:00:54 3/20/2010 3 20 2010 0 746 525904 4819922 53 40
16:00:25 4/28/2011 4 28 2011 16 666 523325 4819912 158 40
0:00:41 3/30/2009 3 30 2009 0 648 524233 4819916 120 39
22:00:48 3/29/2009 3 29 2009 22 648 524239 4819916 120 39
18:01:18 4/7/2011 4 7 2011 18 801 524279 4819916 120 39
2:00:54 3/20/2010 3 20 2010 2 655 523273 4819912 158 40
18:00:38 3/21/2014 3 21 2014 18 917 524429 4819917 56 40
8:00:24 4/15/2012 4 15 2012 8 677 523268 4819913 158 40
6:00:50 3/26/2014 3 26 2014 6 907 525915 4819922 53 40
16:00:49 4/9/2010 4 9 2010 16 639 526168 4819923 51 40
8:00:55 2/20/2011 2 20 2011 8 642 523322 4819913 158 40
6:00:31 2/20/2011 2 20 2011 6 642 523320 4819913 158 40
2:00:41 4/25/2009 4 25 2009 2 642 525331 4819921 54 40
14:00:47 1/18/2014 1 18 2014 14 917 522906 4819912 157 40
10:00:50 1/18/2011 1 18 2011 10 642 523768 4819915 160 40
8:00:11 3/18/2009 3 18 2009 8 637 523679 4819915 160 40
22:00:53 3/19/2010 3 19 2010 22 650 523807 4819916 160 40
8:00:56 2/21/2010 2 21 2010 8 644 526872 4819927 48 40
22:00:47 3/23/2010 3 23 2010 22 643 521290 4819908 161 40
2:00:53 12/18/2010 12 18 2010 2 642 523947 4819917 160 40
18:00:53 3/22/2008 3 22 2008 18 631 523241 4819914 158 40
10:00:36 3/20/2009 3 20 2009 10 647 523352 4819915 158 40
16:02:25 3/28/2010 3 28 2010 16 647 524174 4819918 120 39
22:00:47 1/10/2010 1 10 2010 22 641 521493 4819909 161 40
10:00:47 3/23/2009 3 23 2009 10 645 523793 4819917 160 40
8:00:44 3/15/2014 3 15 2014 8 918 525485 4819923 54 40
10:00:55 1/2/2013 1 2 2013 10 679 523201 4819915 157 40
8:00:53 3/25/2013 3 25 2013 8 671 524413 4819919 56 40
22:00:48 3/23/2010 3 23 2010 22 641 521350 4819909 161 40
6:00:42 3/28/2009 3 28 2009 6 645 523498 4819916 158 40
12:00:47 3/19/2011 3 19 2011 12 650 523804 4819917 160 40
18:00:23 12/23/2010 12 23 2010 18 801 523078 4819915 157 40



2:00:42 3/26/2012 3 26 2012 2 681 521279 4819909 161 40
10:00:42 3/22/2009 3 22 2009 10 643 524059 4819918 120 39
8:00:54 4/30/2011 4 30 2011 8 664 525265 4819923 54 40
8:00:19 1/4/2013 1 4 2013 8 671 522559 4819913 156 40
12:00:43 4/2/2008 4 2 2008 12 635 523681 4819917 160 40
18:00:42 12/9/2011 12 9 2011 18 801 521531 4819910 161 40
10:00:54 4/10/2014 4 10 2014 10 907 525356 4819923 54 40
14:00:42 3/19/2009 3 19 2009 14 648 523461 4819916 158 40
4:00:23 3/30/2009 3 30 2009 4 648 524239 4819919 120 39
0:00:43 12/7/2013 12 7 2013 0 911 527070 4819930 48 40
16:00:53 4/2/2010 4 2 2010 16 638 524044 4819919 120 39
18:00:44 4/12/2008 4 12 2008 18 633 521818 4819911 159 40
14:00:42 4/6/2009 4 6 2009 14 634 522498 4819913 156 40
8:00:54 1/23/2009 1 23 2009 8 633 521688 4819911 159 40
2:01:17 3/24/2011 3 24 2011 2 662 523562 4819917 158 40
18:00:53 4/16/2008 4 16 2008 18 631 521150 4819909 163 13
2:00:56 3/30/2009 3 30 2009 2 648 524236 4819920 120 39
16:00:56 3/30/2009 3 30 2009 16 642 523148 4819916 157 40
8:00:17 4/8/2008 4 8 2008 8 636 523276 4819917 158 40
14:00:28 12/8/2010 12 8 2010 14 641 522857 4819915 157 40
18:00:44 3/26/2009 3 26 2009 18 648 521626 4819911 159 40
18:00:57 1/25/2014 1 25 2014 18 916 526605 4819930 50 40
8:00:53 1/28/2014 1 28 2014 8 917 522720 4819915 156 40
16:00:48 3/27/2009 3 27 2009 16 647 522608 4819915 156 40
8:00:39 2/14/2013 2 14 2013 8 680 524438 4819922 56 40
6:00:26 3/5/2012 3 5 2012 6 666 524308 4819921 120 39
18:00:44 12/20/2010 12 20 2010 18 642 525165 4819924 55 40
6:00:42 3/5/2014 3 5 2014 6 916 523748 4819919 160 40
10:01:18 2/9/2013 2 9 2013 10 675 524506 4819922 56 40
18:00:44 4/14/2008 4 14 2008 18 636 521604 4819912 159 40
16:00:12 4/16/2011 4 16 2011 16 664 524512 4819922 56 40
14:00:45 4/2/2012 4 2 2012 14 672 524974 4819924 55 40
12:00:50 2/27/2012 2 27 2012 12 665 524760 4819923 56 40
10:00:50 3/30/2013 3 30 2013 10 663 522447 4819915 156 40
12:00:41 4/18/2014 4 18 2014 12 908 523776 4819920 160 40
22:00:48 4/4/2012 4 4 2012 22 676 526042 4819928 51 40
16:00:48 3/13/2009 3 13 2009 16 637 527536 4819934 49 40
22:00:50 3/31/2012 3 31 2012 22 677 521356 4819912 161 40
10:00:56 3/25/2013 3 25 2013 10 671 524213 4819922 120 39
4:00:43 3/28/2009 3 28 2009 4 645 523501 4819919 158 40
16:00:26 3/24/2009 3 24 2009 16 645 527265 4819934 49 40
0:00:15 4/1/2012 4 1 2012 0 677 521354 4819912 161 40
22:00:47 1/27/2014 1 27 2014 22 917 522659 4819917 156 40
12:00:47 12/22/2008 12 22 2008 12 637 523476 4819920 158 40
8:00:56 4/19/2011 4 19 2011 8 647 521352 4819913 161 40
12:00:53 12/17/2010 12 17 2010 12 642 522755 4819917 156 40
8:01:42 4/9/2009 4 9 2009 8 638 523921 4819921 160 40
4:00:53 12/13/2012 12 13 2012 4 666 526351 4819930 51 40
22:00:18 1/30/2014 1 30 2014 22 916 522697 4819917 156 40
18:00:44 5/3/2011 5 3 2011 18 664 523622 4819921 160 40
6:01:12 1/19/2010 1 19 2010 6 640 527317 4819935 49 40
10:00:50 1/6/2014 1 6 2014 10 908 522888 4819918 157 40
16:00:53 3/16/2014 3 16 2014 16 908 524444 4819924 56 40
6:00:47 3/24/2011 3 24 2011 6 662 523570 4819921 158 40



14:00:54 1/21/2014 1 21 2014 14 907 523155 4819920 157 40
2:00:55 4/23/2011 4 23 2011 2 665 521292 4819914 161 40
8:01:08 11/10/2010 11 10 2010 8 651 522885 4819919 157 40
14:00:41 3/30/2009 3 30 2009 14 642 523142 4819920 157 40
18:00:54 1/10/2010 1 10 2010 18 641 521502 4819915 161 40
16:00:54 3/9/2013 3 9 2013 16 677 522502 4819918 156 40
14:00:56 4/12/2011 4 12 2011 14 650 523304 4819921 158 40
16:00:40 3/21/2009 3 21 2009 16 644 523475 4819921 158 40
14:02:35 3/17/2010 3 17 2010 14 651 525319 4819928 54 40
18:00:47 11/30/2011 11 30 2011 18 801 523925 4819923 160 40
10:00:44 5/7/2009 5 7 2009 10 645 526123 4819931 51 40
12:00:43 4/2/2008 4 2 2008 12 636 523391 4819921 158 40
8:00:59 3/5/2012 3 5 2012 8 666 524307 4819925 120 39
12:00:55 3/8/2012 3 8 2012 12 663 523753 4819923 160 40
0:00:23 12/26/2013 12 26 2013 0 908 522046 4819917 155 40
8:00:41 4/14/2012 4 14 2012 8 670 525173 4819928 55 40
14:01:03 3/14/2010 3 14 2010 14 644 524803 4819927 56 40
14:00:51 3/27/2009 3 27 2009 14 644 523553 4819922 158 40
8:00:53 4/7/2009 4 7 2009 8 641 523610 4819923 160 40
4:00:24 3/5/2012 3 5 2012 4 666 524286 4819925 120 39
8:00:56 4/12/2011 4 12 2011 8 664 523147 4819921 157 40
10:00:53 3/18/2010 3 18 2010 10 654 523905 4819924 160 40
14:00:41 4/13/2012 4 13 2012 14 670 526682 4819934 50 40
18:00:26 3/14/2010 3 14 2010 18 643 524278 4819925 120 39
10:00:54 3/14/2010 3 14 2010 10 643 525017 4819928 55 40
18:00:42 3/21/2009 3 21 2009 18 633 524160 4819925 120 39
8:00:42 12/17/2008 12 17 2008 8 635 523222 4819922 158 40
10:00:26 4/3/2012 4 3 2012 10 658 522248 4819919 155 40
10:01:12 2/21/2011 2 21 2011 10 639 524051 4819925 120 39
0:00:42 2/15/2010 2 15 2010 0 642 525763 4819931 53 40
4:00:20 3/24/2011 3 24 2011 4 662 523566 4819923 158 40
8:00:52 4/22/2010 4 22 2010 8 646 525705 4819931 53 40
18:00:54 3/24/2010 3 24 2010 18 638 521831 4819918 159 40
8:00:56 4/1/2011 4 1 2011 8 662 522964 4819922 157 40
16:00:23 3/15/2011 3 15 2011 16 655 524307 4819926 120 39
14:00:53 11/27/2010 11 27 2010 14 654 522270 4819919 155 40
12:00:41 3/20/2008 3 20 2008 12 636 523344 4819923 158 40
18:00:38 1/10/2010 1 10 2010 18 638 521849 4819918 159 40
22:00:49 3/31/2012 3 31 2012 22 663 521232 4819916 161 40
14:00:49 1/5/2014 1 5 2014 14 907 523070 4819922 157 40
18:00:12 4/2/2012 4 2 2012 18 681 523735 4819925 160 40
0:00:54 12/26/2013 12 26 2013 0 907 522221 4819920 155 40
16:00:54 3/19/2010 3 19 2010 16 652 523795 4819925 160 40
14:00:25 1/29/2010 1 29 2010 14 633 522896 4819922 157 40
18:00:47 1/27/2014 1 27 2014 18 908 522176 4819920 155 40
18:00:20 4/22/2010 4 22 2010 18 652 525841 4819933 53 40
10:00:53 3/14/2010 3 14 2010 10 642 524890 4819929 55 40
22:00:47 12/19/2012 12 19 2012 22 671 523217 4819923 158 40
8:00:40 11/14/2011 11 14 2011 8 665 523089 4819923 157 40
6:00:26 12/28/2012 12 28 2012 6 679 521890 4819919 159 40
16:00:54 4/23/2014 4 23 2014 16 917 524326 4819927 120 39
10:00:42 1/22/2014 1 22 2014 10 908 523282 4819924 158 40
18:00:42 1/16/2014 1 16 2014 18 908 522178 4819920 155 40
2:00:33 11/24/2013 11 24 2013 2 914 523320 4819924 158 40



8:00:26 12/28/2012 12 28 2012 8 679 521916 4819919 159 40
2:00:20 3/28/2009 3 28 2009 2 645 523487 4819925 158 40
16:01:23 2/28/2010 2 28 2010 16 640 525596 4819933 54 40
16:01:01 3/21/2010 3 21 2010 16 642 523885 4819927 160 40
16:00:55 4/1/2009 4 1 2009 16 642 523102 4819924 157 40
12:00:48 4/17/2009 4 17 2009 12 641 524687 4819930 56 40
2:00:54 4/15/2012 4 15 2012 2 676 524463 4819929 56 40
4:00:51 4/4/2010 4 4 2010 4 640 524289 4819929 120 39
14:00:24 3/7/2010 3 7 2010 14 647 527477 4819941 49 40
10:00:54 4/11/2009 4 11 2009 10 637 524502 4819930 56 40
14:00:42 4/7/2012 4 7 2012 14 675 526503 4819937 50 40
18:00:48 2/26/2014 2 26 2014 18 908 526891 4819939 48 40
8:00:44 3/17/2012 3 17 2012 8 663 523069 4819925 157 40
14:00:51 3/20/2011 3 20 2011 14 667 522426 4819923 156 40
16:01:26 1/4/2010 1 4 2010 16 639 523191 4819925 157 40
6:01:11 12/17/2013 12 17 2013 6 911 525296 4819933 54 40
10:00:55 12/12/2010 12 12 2010 10 642 523185 4819926 157 40
14:00:47 12/17/2010 12 17 2010 14 642 522750 4819924 156 40
18:00:51 3/16/2010 3 16 2010 18 651 525759 4819935 53 40
6:00:53 2/14/2013 2 14 2013 6 680 524427 4819930 56 40
10:00:23 3/18/2009 3 18 2009 10 633 523265 4819926 158 40
18:00:24 3/16/2010 3 16 2010 18 652 525981 4819936 53 40
4:00:54 4/7/2014 4 7 2014 4 913 521477 4819920 161 40
18:00:56 5/4/2011 5 4 2011 18 666 523409 4819927 158 40
6:00:53 4/20/2011 4 20 2011 6 663 521296 4819920 161 40
6:00:53 1/4/2013 1 4 2013 6 671 522570 4819924 156 40
22:00:49 12/11/2013 12 11 2013 22 907 524510 4819931 56 40
10:00:23 3/2/2012 3 2 2012 10 663 525710 4819936 53 40
18:00:39 4/2/2011 4 2 2011 18 662 523530 4819928 158 40
10:00:24 3/9/2014 3 9 2014 10 913 527155 4819941 48 40
22:00:53 1/9/2010 1 9 2010 22 641 521149 4819920 163 13
18:00:56 1/9/2010 1 9 2010 18 633 521141 4819920 163 13
6:00:41 4/4/2010 4 4 2010 6 640 524290 4819931 120 39
2:00:25 1/12/2012 1 12 2012 2 658 525368 4819935 54 40
12:00:48 3/1/2013 3 1 2013 12 658 525798 4819937 53 40
0:00:50 11/24/2013 11 24 2013 0 914 523314 4819928 158 40
18:00:45 3/7/2014 3 7 2014 18 913 526778 4819941 50 40
12:00:41 3/2/2010 3 2 2010 12 646 523945 4819930 160 40
18:00:37 12/27/2009 12 27 2009 18 644 523962 4819930 160 40
6:00:56 4/27/2009 4 27 2009 6 645 526993 4819942 48 40
18:00:42 3/21/2014 3 21 2014 18 916 524540 4819933 56 40
12:00:48 2/28/2014 2 28 2014 12 908 526267 4819939 51 40
18:00:48 4/9/2013 4 9 2013 18 677 523794 4819930 160 40
10:00:56 2/25/2014 2 25 2014 10 908 525237 4819935 54 40
6:00:56 4/7/2014 4 7 2014 6 913 521476 4819922 161 40
18:00:55 4/20/2012 4 20 2012 18 666 524282 4819932 120 39
8:00:53 4/27/2011 4 27 2011 8 668 526108 4819939 51 40
12:00:48 3/24/2010 3 24 2010 12 640 522138 4819925 155 40
12:00:21 2/21/2011 2 21 2011 12 639 524057 4819932 120 39
2:01:18 11/29/2013 11 29 2013 2 911 526801 4819942 50 40
8:00:48 3/23/2009 3 23 2009 8 642 523544 4819930 158 40
10:00:54 3/20/2009 3 20 2009 10 645 523680 4819930 160 40
20:00:55 1/27/2014 1 27 2014 20 917 522668 4819927 156 40
6:00:41 1/3/2012 1 3 2012 6 665 526657 4819942 50 40



8:00:54 4/27/2011 4 27 2011 8 655 524780 4819935 56 40
8:00:45 4/20/2011 4 20 2011 8 663 521929 4819925 159 40
10:00:53 2/15/2013 2 15 2013 10 679 524456 4819934 56 40
16:00:56 12/6/2010 12 6 2010 16 650 521907 4819925 159 40
18:00:53 4/28/2014 4 28 2014 18 917 524191 4819933 120 39
18:00:21 1/15/2010 1 15 2010 18 643 525942 4819940 53 40
8:01:00 4/29/2014 4 29 2014 8 907 523612 4819931 160 40
18:00:15 3/18/2010 3 18 2010 18 652 524200 4819933 120 39
16:00:41 3/26/2009 3 26 2009 16 638 523100 4819929 157 40
18:00:54 12/18/2010 12 18 2010 18 639 526821 4819943 48 40
10:00:48 4/29/2013 4 29 2013 10 658 524228 4819933 120 39
6:00:54 2/28/2012 2 28 2012 6 666 524396 4819934 120 39
12:00:31 2/23/2013 2 23 2013 12 666 526558 4819942 50 40
2:00:48 4/11/2012 4 11 2012 2 658 526499 4819942 50 40
18:00:53 1/4/2011 1 4 2011 18 646 521890 4819926 159 40
18:00:52 1/2/2013 1 2 2013 18 671 522508 4819928 156 40
0:00:47 12/20/2012 12 20 2012 0 671 523173 4819930 157 40
16:00:56 1/16/2014 1 16 2014 16 679 522979 4819930 157 40
18:00:41 4/12/2011 4 12 2011 18 655 521878 4819926 159 40
12:00:32 3/4/2014 3 4 2014 12 909 523585 4819932 158 40
8:00:54 4/13/2011 4 13 2011 8 654 523257 4819931 158 40
0:00:56 4/19/2011 4 19 2011 0 641 521210 4819924 161 40
22:00:50 1/21/2014 1 21 2014 22 917 522495 4819929 156 40
18:00:50 1/16/2014 1 16 2014 18 916 522187 4819928 155 40
2:00:53 4/27/2009 4 27 2009 2 644 524002 4819934 160 40
18:00:42 3/24/2010 3 24 2010 18 801 521812 4819927 159 40
18:00:54 4/27/2009 4 27 2009 18 644 523477 4819932 158 40
12:00:07 4/17/2008 4 17 2008 12 636 524061 4819934 120 39
8:01:01 1/24/2013 1 24 2013 8 677 521441 4819926 161 40
10:00:55 1/19/2014 1 19 2014 10 908 523050 4819931 157 40
14:00:43 4/21/2010 4 21 2010 14 646 523131 4819932 157 40
16:00:51 3/28/2012 3 28 2012 16 680 523635 4819933 160 40
6:00:54 11/24/2013 11 24 2013 6 907 523326 4819932 158 40
6:00:56 3/10/2010 3 10 2010 6 647 527215 4819947 48 40
4:00:56 12/28/2012 12 28 2012 4 679 521883 4819928 159 40
18:00:54 4/2/2012 4 2 2012 18 671 523633 4819934 160 40
14:00:48 4/2/2011 4 2 2011 14 665 524337 4819936 120 39
0:00:38 4/21/2014 4 21 2014 0 916 521590 4819927 161 40
12:00:41 4/18/2011 4 18 2011 12 668 523901 4819935 160 40
18:00:45 1/14/2010 1 14 2010 18 644 527103 4819947 48 40
2:00:54 3/27/2013 3 27 2013 2 677 521229 4819926 161 40
8:01:02 2/13/2010 2 13 2010 8 642 527215 4819947 48 40
14:02:16 12/21/2012 12 21 2012 14 675 524025 4819935 120 39
18:00:32 1/17/2014 1 17 2014 18 908 522594 4819931 156 40
10:00:56 3/30/2008 3 30 2008 10 634 524081 4819936 120 39
12:00:33 4/19/2013 4 19 2013 12 658 523321 4819933 158 40
8:00:48 12/20/2012 12 20 2012 8 675 523327 4819933 158 40
10:00:25 4/10/2014 4 10 2014 10 909 525250 4819940 54 40
4:00:54 4/27/2009 4 27 2009 4 644 524003 4819936 160 40
18:00:42 3/31/2014 3 31 2014 18 913 523384 4819934 158 40
10:00:47 2/22/2014 2 22 2014 10 907 525429 4819941 54 40
18:00:47 4/13/2010 4 13 2010 18 655 525331 4819941 54 40
12:00:26 4/4/2008 4 4 2008 12 635 523382 4819934 158 40
4:00:55 2/20/2011 2 20 2011 4 642 523269 4819933 158 40



20:00:54 1/6/2014 1 6 2014 20 911 525348 4819941 54 40
4:00:53 4/20/2011 4 20 2011 4 663 521295 4819927 161 40
0:01:12 4/1/2012 4 1 2012 0 663 521177 4819927 163 13
10:00:54 3/20/2009 3 20 2009 10 637 523764 4819935 160 40
22:01:17 4/9/2013 4 9 2013 22 658 521237 4819927 161 40
2:00:27 4/10/2012 4 10 2012 2 658 525731 4819943 53 40
16:00:50 3/5/2010 3 5 2010 16 643 526125 4819944 51 40
16:01:47 3/9/2010 3 9 2010 16 644 526089 4819944 51 40
10:00:54 3/18/2009 3 18 2009 10 645 523630 4819935 160 40
10:00:51 3/10/2013 3 10 2013 10 677 523630 4819935 160 40
22:00:47 1/9/2010 1 9 2010 22 633 521142 4819927 163 13
10:00:47 3/17/2009 3 17 2009 10 642 523497 4819935 158 40
12:00:42 3/5/2010 3 5 2010 12 643 526122 4819945 51 40
0:00:40 1/10/2010 1 10 2010 0 641 521134 4819927 163 13
22:00:26 2/14/2010 2 14 2010 22 642 525777 4819944 53 40
16:00:45 4/6/2012 4 6 2012 16 673 526219 4819945 51 40
16:00:42 4/11/2011 4 11 2011 16 650 524435 4819939 56 40
10:00:44 4/21/2011 4 21 2011 10 666 526081 4819945 51 40
18:00:23 4/2/2012 4 2 2012 18 677 524796 4819940 56 40
2:00:54 4/18/2011 4 18 2011 2 668 521263 4819928 161 40
0:02:37 4/6/2010 4 6 2010 0 647 521315 4819928 161 40
10:00:47 4/8/2014 4 8 2014 10 907 525719 4819944 53 40
20:00:38 1/21/2014 1 21 2014 20 917 522496 4819932 156 40
18:00:55 1/9/2010 1 9 2010 18 639 521437 4819929 161 40
14:00:44 3/24/2010 3 24 2010 14 638 521935 4819931 159 40
18:00:48 1/2/2014 1 2 2014 18 909 524371 4819939 120 39
16:00:53 4/20/2011 4 20 2011 16 662 522297 4819932 155 40
12:00:54 1/16/2010 1 16 2010 12 643 525707 4819944 53 40
8:00:42 1/19/2010 1 19 2010 8 640 527339 4819951 49 40
12:00:54 1/25/2014 1 25 2014 12 916 526857 4819949 48 40
4:00:42 3/21/2009 3 21 2009 4 647 523427 4819936 158 40
16:00:48 3/24/2010 3 24 2010 16 638 521955 4819931 159 40
2:00:49 5/3/2008 5 3 2008 2 636 526537 4819948 50 40
22:00:06 3/27/2009 3 27 2009 22 642 523207 4819936 158 40
18:00:24 4/28/2011 4 28 2011 18 666 523439 4819936 158 40
8:00:53 4/3/2012 4 3 2012 8 675 525391 4819943 54 40
18:00:47 1/10/2010 1 10 2010 18 638 521460 4819930 161 40
18:00:33 3/24/2014 3 24 2014 18 908 524770 4819941 56 40
12:00:54 3/5/2010 3 5 2010 12 639 526092 4819946 51 40
14:00:53 1/17/2013 1 17 2013 14 665 523501 4819937 158 40
10:00:53 3/24/2009 3 24 2009 10 646 523976 4819939 160 40
4:00:56 3/5/2012 3 5 2012 4 663 524322 4819940 120 39
18:00:21 3/30/2014 3 30 2014 18 918 523431 4819937 158 40
10:01:22 2/21/2011 2 21 2011 10 642 523882 4819939 160 40
0:00:53 3/24/2012 3 24 2012 0 671 521456 4819931 161 40
0:02:14 12/20/2013 12 20 2013 0 911 524530 4819941 56 40
14:00:15 3/18/2009 3 18 2009 14 633 523264 4819937 158 40
12:00:42 12/1/2010 12 1 2010 12 801 522487 4819935 156 40
18:00:35 12/19/2012 12 19 2012 18 671 523193 4819937 157 40
14:00:54 1/5/2014 1 5 2014 14 916 523078 4819937 157 40
8:00:48 12/12/2010 12 12 2010 8 654 524552 4819942 56 40
18:00:51 2/28/2010 2 28 2010 18 639 525083 4819944 55 40
16:00:39 1/3/2013 1 3 2013 16 677 522858 4819936 157 40
14:00:53 3/5/2010 3 5 2010 14 643 526119 4819948 51 40



22:00:20 3/23/2009 3 23 2009 22 635 522161 4819934 155 40
10:00:13 4/3/2012 4 3 2012 10 663 524763 4819943 56 40
16:00:55 4/1/2009 4 1 2009 16 644 522837 4819936 157 40
14:00:15 3/17/2014 3 17 2014 14 917 524359 4819942 120 39
0:00:53 4/12/2013 4 12 2013 0 658 521533 4819932 161 40
16:01:24 3/20/2010 3 20 2010 16 642 524480 4819942 56 40
10:00:26 3/15/2009 3 15 2009 10 637 524012 4819941 160 40
12:00:52 4/21/2011 4 21 2011 12 669 525480 4819946 54 40
16:00:54 3/4/2014 3 4 2014 16 908 522390 4819935 155 40
22:00:54 1/10/2010 1 10 2010 22 638 521459 4819933 161 40
22:00:48 3/23/2010 3 23 2010 22 639 521465 4819933 161 40
12:00:53 4/19/2011 4 19 2011 12 650 523946 4819941 160 40
0:00:44 1/28/2014 1 28 2014 0 917 522649 4819937 156 40
2:00:47 4/11/2012 4 11 2012 2 676 523819 4819941 160 40
16:00:53 12/19/2013 12 19 2013 16 908 523430 4819940 158 40
2:00:43 3/21/2009 3 21 2009 2 647 523427 4819940 158 40
16:00:50 3/20/2009 3 20 2009 16 643 522927 4819938 157 40
6:00:50 3/21/2009 3 21 2009 6 647 523427 4819940 158 40
10:00:42 4/28/2013 4 28 2013 10 658 524236 4819943 120 39
22:00:49 4/12/2008 4 12 2008 22 633 521755 4819934 159 40
18:02:50 3/28/2010 3 28 2010 18 652 525031 4819946 55 40
16:00:53 1/16/2013 1 16 2013 16 671 523176 4819939 157 40
8:00:42 4/4/2008 4 4 2008 8 634 523525 4819940 158 40
18:00:41 4/6/2010 4 6 2010 18 647 521565 4819934 161 40
16:00:48 3/26/2010 3 26 2010 16 801 525512 4819948 54 40
12:00:42 3/18/2010 3 18 2010 12 654 523606 4819941 158 40
16:00:42 3/28/2011 3 28 2011 16 660 525417 4819948 54 40
0:00:48 3/24/2010 3 24 2010 0 638 521335 4819934 161 40
14:00:09 12/1/2010 12 1 2010 14 801 522490 4819938 156 40
12:00:53 1/17/2013 1 17 2013 12 665 523486 4819941 158 40
10:00:54 2/15/2013 2 15 2013 10 663 524540 4819945 56 40
10:00:45 4/3/2012 4 3 2012 10 679 524736 4819946 56 40
10:00:45 3/19/2009 3 19 2009 10 639 523568 4819942 158 40
16:00:42 3/27/2009 3 27 2009 16 644 523187 4819940 157 40
0:00:50 4/13/2011 4 13 2011 0 668 521563 4819935 161 40
14:00:23 4/26/2011 4 26 2011 14 654 525025 4819947 55 40
10:00:41 3/19/2009 3 19 2009 10 642 523422 4819941 158 40
8:00:40 3/17/2010 3 17 2010 8 642 525835 4819950 53 40
14:00:46 4/30/2010 4 30 2010 14 646 523951 4819943 160 40
14:01:12 4/10/2009 4 10 2009 14 644 524373 4819945 120 39
18:00:36 1/18/2014 1 18 2014 18 917 522702 4819939 156 40
4:00:53 12/26/2013 12 26 2013 4 908 522935 4819940 157 40
8:00:53 3/21/2010 3 21 2010 8 640 523828 4819943 160 40
16:01:31 1/4/2010 1 4 2010 16 644 523288 4819941 158 40
10:00:53 3/16/2010 3 16 2010 10 652 526021 4819951 51 40
10:00:54 4/27/2013 4 27 2013 10 677 522681 4819939 156 40
6:00:55 12/20/2012 12       20      2012    6       675     523255  4819941 158     40
14:00:43        3/6/2013        3       6       2013    14      658     523066  4819941 157     40
14:00:53        11/23/2009      11      23      2009    14      642     521631  4819936 159     40
12:00:31        3/4/2014        3       4       2014    12      907     523646  4819943 160     40
12:00:23        4/2/2011        4       2       2011    12      667     524423  4819946 56      40
2:00:44 4/19/2010       4       19      2010    2       651     524432  4819946 56      40
8:00:43 4/4/2011        4       4       2011    8       801     524367  4819946 120     39
14:00:42        3/20/2011       3       20      2011    14      663     522399  4819939 155     40



12:00:44        3/4/2014        3       4       2014    12      908     522974  4819941 157     40
14:00:49        3/27/2011       3       27      2011    14      660     525373  4819950 54      40
4:00:55 4/18/2011       4       18      2011    4       668     521272  4819935 161     40
14:00:26        4/3/2009        4       3       2009    14      645     523416  4819943 158     40
22:00:53        12/7/2010       12      7       2010    22      642     526934  4819956 48      40
18:00:48        1/18/2014       1       18      2014    18      908     522436  4819939 156     40
22:00:53        4/10/2010       4       10      2010    22      650     521158  4819936 163     13
8:01:03 3/6/2012        3       6       2012    8       666     524212  4819946 120     39
0:00:48 12/5/2010       12      5       2010    0       655     526564  4819955 50      40
8:00:26 3/10/2010       3       10      2010    8       647     527214  4819958 48      40
10:00:41        3/13/2010       3       13      2010    10      650     525795  4819952 53      40
10:00:26        3/20/2009       3       20      2009    10      642     523314  4819943 158     40
22:00:55        1/14/2010       1       14      2010    22      644     527089  4819957 48      40
4:00:37 12/20/2012      12      20      2012    4       675     523261  4819943 158     40
0:00:30 4/13/2008       4       13      2008    0       633     521758  4819938 159     40
18:00:56        1/18/2010       1       18      2010    18      640     527362  4819959 49      40
14:00:52        4/2/2012        4       2       2012    14      677     524852  4819949 55      40
14:00:49        3/18/2013       3       18      2013    14      671     523631  4819945 160     40
8:00:35 1/20/2014       1       20      2014    8       908     522625  4819942 156     40
0:00:54 12/20/2012      12      20      2012    0       675     523250  4819944 158     40
10:00:48        4/28/2014       4       28      2014    10      913     526340  4819955 51      40
16:00:42        4/21/2012       4       21      2012    16      671     523576  4819945 158     40
10:00:37        2/19/2014       2       19      2014    10      907     524195  4819947 120     39
8:00:47 4/20/2011       4       20      2011    8       801     521856  4819939 159     40
12:00:48        3/24/2010       3       24      2010    12      639     522085  4819940 155     40
14:00:39        1/16/2013       1       16      2013    14      671     523178  4819944 157     40
0:00:48 4/27/2009       4       27      2009    0       645     527132  4819959 48      40
10:00:41        1/22/2014       1       22      2014    10      679     523223  4819944 158     40
8:00:50 3/20/2009       3       20      2009    8       647     523413  4819945 158     40
2:01:11 12/20/2012      12      20      2012    2       675     523264  4819944 158     40
22:00:18        4/12/2009       4       12      2009    22      645     527145  4819959 48      40
8:00:50 12/12/2010      12      12      2010    8       642     524539  4819949 56      40
0:01:38 3/24/2010       3       24      2010    0       647     521225  4819938 161     40
18:00:54        11/29/2010      11      29      2010    18      653     521852  4819940 159     40
8:00:45 4/8/2012        4       8       2012    8       678     525154  4819952 55      40
18:00:49        3/21/2009       3       21      2009    18      647     525062  4819951 55      40
18:00:43        4/5/2009        4       5       2009    18      638     525079  4819951 55      40
10:01:50        3/16/2010       3       16      2010    10      644     525727  4819954 53      40
4:01:12 4/17/2014       4       17      2014    4       917     525886  4819955 53      40
8:00:24 4/8/2009        4       8       2009    8       645     526969  4819959 48      40
22:00:49        12/17/2010      12      17      2010    22      642     523613  4819947 160     40
6:00:54 12/12/2011      12      12      2011    6       650     526771  4819959 50      40
18:00:48        2/14/2010       2       14      2010    18      642     525761  4819955 53      40
0:00:54 4/11/2010       4       11      2010    0       650     521153  4819939 163     13
18:00:53        3/14/2014       3       14      2014    18      918     525498  4819954 54      40
4:01:12 1/19/2014       1       19      2014    4       917     522673  4819944 156     40
10:00:54        3/10/2013       3       10      2013    10      679     523629  4819947 160     40
4:00:55 12/12/2010      12      12      2010    4       654     525351  4819953 54      40
14:00:23        4/20/2011       4       20      2011    14      662     522290  4819943 155     40
2:00:47 1/19/2014       1       19      2014    2       917     522668  4819944 156     40
12:00:53        12/24/2010      12      24      2010    12      642     526632  4819959 50      40
2:00:33 4/12/2013       4       12      2013    2       658     521523  4819940 161     40
8:00:54 1/22/2014       1       22      2014    8       917     522785  4819945 156     40
8:00:48 4/1/2009        4       1       2009    8       638     523721  4819948 160     40



12:00:56        1/22/2014       1       22      2014    12      917     523213  4819946 158     40
0:00:41 4/30/2011       4       30      2011    0       650     523247  4819947 158     40
4:00:28 4/13/2011       4       13      2011    4       668     521562  4819941 161     40
14:00:41        3/29/2011       3       29      2011    14      667     525270  4819954 54      40
14:00:48        3/24/2009       3       24      2009    14      645     527161  4819961 48      40
14:00:48        2/27/2014       2       27      2014    14      907     525479  4819955 54      40
10:00:41        3/18/2009       3       18      2009    10      642     523240  4819947 158     40
14:00:54        3/2/2012        3       2       2012    14      665     526036  4819957 51      40
8:00:42 3/21/2009       3       21      2009    8       644     523675  4819949 160     40
18:00:48        12/17/2010      12      17      2010    18      642     523614  4819948 160     40
10:00:54        3/15/2009       3       15      2009    10      645     524044  4819950 120     39
18:00:42        12/8/2010       12      8       2010    18      801     523244  4819947 158     40
14:01:15        4/2/2011        4       2       2011    14      650     524602  4819952 56      40
6:00:47 3/13/2014       3       13      2014    6       908     525949  4819957 53      40
0:00:47 4/2/2009        4       2       2009    0       635     523262  4819948 158     40
8:00:54 1/7/2014        1       7       2014    8       911     525239  4819955 54      40
8:00:53 3/10/2010       3       10      2010    8       639     526618  4819960 50      40
12:00:44        3/14/2010       3       14      2010    12      643     524908  4819954 55      40
6:00:21 3/5/2012        3       5       2012    6       663     524349  4819952 120     39
22:01:00        12/6/2013       12      6       2013    22      907     527117  4819962 48      40
18:00:48        4/20/2011       4       20      2011    18      666     525330  4819955 54      40
16:00:24        4/3/2011        4       3       2011    16      660     524889  4819954 55      40
12:00:56        2/27/2012       2       27      2012    12      666     524762  4819953 56      40
16:00:54        4/6/2014        4       6       2014    16      916     523266  4819948 158     40
18:00:53        5/4/2010        5       4       2010    18      639     527166  4819963 48      40
12:00:55        3/17/2011       3       17      2011    12      663     524777  4819954 56      40
0:00:39 12/17/2013      12      17      2013    0       911     525887  4819958 53      40
18:00:53        12/9/2011       12      9       2011    18      655     521655  4819943 159     40
2:00:50 1/10/2010       1       10      2010    2       641     521161  4819942 163     13
8:00:53 1/19/2014       1       19      2014    8       908     522802  4819947 156     40
8:00:49 2/22/2011       2       22      2011    8       642     523973  4819951 160     40
12:00:23        3/19/2009       3       19      2009    12      648     523515  4819950 158     40
2:00:48 12/12/2010      12      12      2010    2       654     525352  4819957 54      40
10:00:48        3/14/2010       3       14      2010    10      801     525002  4819955 55      40
14:00:53        2/22/2014       2       22      2014    14      918     523642  4819950 160     40
14:00:54        3/14/2010       3       14      2010    14      643     524911  4819955 55      40
16:00:26        3/30/2009       3       30      2009    16      648     522692  4819947 156     40
10:00:42        3/20/2009       3       20      2009    10      639     523464  4819950 158     40
2:00:47 1/22/2014       1       22      2014    2       917     522697  4819947 156     40
4:00:55 1/22/2014       1       22      2014    4       917     522746  4819948 156     40
12:00:53        3/19/2009       3       19      2009    12      634     523419  4819950 158     40
22:00:42        4/23/2013       4       23      2013    22      658     521612  4819944 159     40
10:00:53        1/22/2014       1       22      2014    10      917     523204  4819949 157     40
20:00:55        1/4/2012        1       4       2012    20      665     527070  4819964 48      40
22:00:43        4/5/2010        4       5       2010    22      647     521321  4819943 161     40
22:00:44        4/7/2010        4       7       2010    22      650     521321  4819943 161     40
8:00:53 4/2/2008        4       2       2008    8       636     524082  4819953 120     39
0:00:41 4/13/2009       4       13      2009    0       645     527212  4819965 48      40
8:00:55 3/5/2012        3       5       2012    8       663     524339  4819954 120     39
16:00:44        12/21/2012      12      21      2012    16      663     523152  4819949 157     40
18:00:48        4/13/2012       4       13      2012    18      673     523633  4819951 160     40
16:00:41        4/10/2008       4       10      2008    16      632     522522  4819947 156     40
10:00:53        3/15/2009       3       15      2009    10      634     523947  4819952 160     40
18:00:54        3/15/2014       3       15      2014    18      908     525933  4819960 53      40



10:00:53        3/22/2009       3       22      2009    10      647     524055  4819953 120     39
8:00:48 4/1/2009        4       1       2009    8       635     523778  4819952 160     40
18:03:03        4/29/2009       4       29      2009    18      645     524740  4819956 56      40
14:01:15        3/27/2014       3       27      2014    14      913     524952  4819956 55      40
18:00:47        4/22/2008       4       22      2008    18      631     523431  4819951 158     40
4:00:56 3/5/2013        3       5       2013    4       671     524248  4819954 120     39
6:00:48 1/22/2014       1       22      2014    6       917     522776  4819949 156     40
18:00:48        3/23/2009       3       23      2009    18      646     521481  4819945 161     40
16:00:43        4/9/2008        4       9       2008    16      632     522681  4819949 156     40
12:00:42        3/1/2012        3       1       2012    12      666     525435  4819959 54      40
20:01:23        1/14/2014       1       14      2014    20      908     522144  4819947 155     40
2:00:56 4/13/2011       4       13      2011    2       668     521558  4819945 161     40
6:00:44 12/12/2011      12      12      2011    6       658     526685  4819964 50      40
8:00:54 4/15/2014       4       15      2014    8       909     527210  4819966 48      40
16:00:40        3/29/2011       3       29      2011    16      661     525245  4819958 54      40
18:00:53        1/21/2014       1       21      2014    18      917     522562  4819949 156     40
8:00:20 4/19/2008       4       19      2008    8       637     523931  4819954 160     40
18:00:56        3/24/2010       3       24      2010    18      640     523492  4819952 158     40
10:00:47        3/23/2009       3       23      2009    10      635     523479  4819952 158     40
12:00:43        4/3/2010        4       3       2010    12      642     524047  4819955 120     39
16:00:41        3/6/2010        3       6       2010    16      644     526443  4819964 50      40
8:00:43 4/3/2011        4       3       2011    8       658     524486  4819957 56      40
10:00:50        3/2/2010        3       2       2010    10      646     523986  4819955 160     40
10:00:55        3/12/2011       3       12      2011    10      655     523629  4819954 160     40
16:00:47        4/9/2013        4       9       2013    16      677     524094  4819956 120     39
18:00:43        4/22/2011       4       22      2011    18      801     521497  4819947 161     40
8:00:42 4/11/2010       4       11      2010    8       652     523422  4819954 158     40
6:01:12 4/18/2011       4       18      2011    6       668     521278  4819947 161     40
10:00:47        3/15/2009       3       15      2009    10      640     523853  4819955 160     40
14:01:00        3/18/2013       3       18      2013    14      679     523379  4819954 158     40
18:00:47        1/16/2013       1       16      2013    18      679     521913  4819949 159     40
10:00:54 3/27/2009 3 27 2009 10 635 523771 4819955 160 40
18:00:20 12/12/2010 12 12 2010 18 801 521429 4819947 161 40
18:00:54 1/18/2011 1 18 2011 18 642 523853 4819955 160 40
14:00:44 3/8/2013 3 8 2013 14 663 524156 4819957 120 39
8:00:53 4/20/2014 4 20 2014 8 916 521639 4819948 159 40
18:00:47 3/14/2010 3 14 2010 18 638 524911 4819960 55 40
8:00:48 3/8/2011 3 8 2011 8 650 524038 4819956 120 39
2:00:56 12/12/2011 12 12 2011 2 650 526735 4819967 50 40
18:00:44 3/29/2009 3 29 2009 18 648 524301 4819957 120 39
8:00:26 4/6/2012 4 6 2012 8 679 525611 4819962 53 40
8:00:54 2/18/2014 2 18 2014 8 918 524576 4819959 56 40
12:00:20 4/21/2008 4 21 2008 12 636 526042 4819964 51 40
12:00:43 4/19/2011 4 19 2011 12 666 524240 4819957 120 39
12:00:48 4/20/2011 4 20 2011 12 662 522262 4819951 155 40
10:00:47 1/25/2010 1 25 2010 10 642 525870 4819964 53 40
18:00:48 4/9/2008 4 9 2008 18 636 522525 4819952 156 40
10:00:38 3/24/2009 3 24 2009 10 644 524233 4819958 120 39
22:00:54 11/26/2010 11 26 2010 22 639 527018 4819968 48 40
2:00:25 1/14/2012 1 14 2012 2 658 525495 4819963 54 40
20:00:49 3/12/2014 3 12 2014 20 917 526827 4819968 48 40
12:00:23 3/13/2010 3 13 2010 12 650 525731 4819964 53 40
4:00:55 12/13/2012 12 13 2012 4 671 526876 4819968 48 40
10:00:53 4/29/2008 4 29 2008 10 636 523497 4819956 158 40



18:00:54 11/29/2010 11 29 2010 18 641 521859 4819950 159 40
6:00:55 2/18/2014 2 18 2014 6 918 524575 4819960 56 40
12:00:41 4/2/2012 4 2 2012 12 663 525798 4819964 53 40
12:00:48 4/22/2011 4 22 2011 12 658 524103 4819958 120 39
14:00:20 3/28/2010 3 28 2010 14 647 524143 4819958 120 39
18:01:00 3/16/2010 3 16 2010 18 644 525659 4819965 53 40
8:00:54 11/26/2010 11 26 2010 8 639 523283 4819956 158 40
4:00:53 2/11/2011 2 11 2011 4 642 523608 4819957 158 40
8:00:42 12/17/2012 12 17 2012 8 679 520662 4819948 164 40
2:00:42 12/12/2012 12 12 2012 2 666 526869 4819970 48 40
18:00:41 12/6/2010 12 6 2010 18 650 521871 4819952 159 40
0:00:47 4/9/2009 4 9 2009 0 645 527442 4819972 49 40
16:00:47 4/2/2012 4 2 2012 16 671 523661 4819958 160 40
8:00:53 1/19/2014 1 19 2014 8 917 522782 4819955 156 40
10:00:55 1/18/2014 1 18 2014 10 908 523200 4819956 157 40
22:00:15 4/1/2009 4 1 2009 22 635 523242 4819956 158 40
18:00:28 4/18/2012 4 18 2012 18 670 524240 4819960 120 39
14:00:42 3/20/2011 3 20 2011 14 661 522356 4819953 155 40
14:00:32 4/28/2011 4 28 2011 14 664 523853 4819959 160 40
14:00:54 1/25/2014 1 25 2014 14 916 526760 4819970 50 40
0:00:54 1/19/2014 1 19 2014 0 917 522661 4819955 156 40
6:00:42 3/19/2011 3 19 2011 6 664 523357 4819957 158 40
16:01:11 3/28/2012 3 28 2012 16 678 523757 4819959 160 40
2:00:54 4/25/2009 4 25 2009 2 644 525072 4819964 55 40
2:00:47 3/5/2012 3 5 2012 2 663 524314 4819961 120 39
6:00:47 4/13/2011 4 13 2011 6 668 521556 4819952 161 40
10:00:53 3/17/2009 3 17 2009 10 637 523648 4819959 160 40
16:00:55 12/21/2012 12 21 2012 16 675 524067 4819960 120 39
8:01:44 4/7/2010 4 7 2010 8 647 523360 4819958 158 40
18:02:31 3/11/2014 3 11 2014 18 908 525252 4819965 54 40
8:00:41 4/10/2009 4 10 2009 8 644 523850 4819960 160 40
10:00:53 4/20/2011 4 20 2011 10 668 525885 4819967 53 40
18:01:13 4/25/2014 4 25 2014 18 908 524232 4819961 120 39
10:00:53 3/7/2011 3 7 2011 10 650 523884 4819960 160 40
12:00:48 3/19/2011 3 19 2011 12 661 523116 4819958 157 40
6:00:54 2/11/2011 2 11 2011 6 642 523608 4819959 158 40
18:00:53 3/8/2014 3 8 2014 18 908 525193 4819965 55 40
10:00:48 3/14/2010 3 14 2010 10 650 525289 4819966 54 40
14:00:54 4/2/2011 4 2 2011 14 801 523945 4819961 160 40
0:00:54 4/4/2012 4 4 2012 0 671 521612 4819953 159 40
14:00:26 3/27/2011 3 27 2011 14 661 525024 4819965 55 40
8:00:53 4/7/2009 4 7 2009 8 638 523691 4819960 160 40
14:00:47 4/10/2008 4 10 2008 14 632 522683 4819957 156 40
16:00:43 2/20/2014 2 20 2014 16 908 523001 4819958 157 40
18:00:36 4/11/2011 4 11 2011 18 666 523490 4819960 158 40
18:01:24 12/18/2012 12 18 2012 18 675 527519 4819975 49 40
12:00:41 3/30/2013 3 30 2013 12 679 523451 4819960 158 40
22:00:41 4/3/2012 4 3 2012 22 671 521615 4819954 159 40
4:00:47 12/12/2011 12 12 2011 4 650 526728 4819972 50 40
8:00:53 3/5/2013 3 5 2013 8 663 524320 4819963 120 39
16:01:14 3/28/2012 3 28 2012 16 677 523551 4819960 158 40
18:00:24 4/21/2009 4 21 2009 18 634 523215 4819959 158 40
4:00:53 4/12/2011 4 12 2011 4 650 521622 4819954 159 40
16:01:17 3/19/2010 3 19 2010 16 746 523733 4819961 160 40



10:00:53 2/22/2011 2 22 2011 10 639 523592 4819961 158 40
14:00:23 3/20/2011 3 20 2011 14 655 522424 4819957 156 40
10:00:47 3/19/2009 3 19 2009 10 643 523380 4819960 158 40
16:00:23 4/16/2012 4 16 2012 16 658 523273 4819960 158 40
8:00:47 3/8/2011 3 8 2011 8 654 524084 4819963 120 39
6:00:51 1/30/2010 1 30 2010 6 643 521807 4819955 159 40
8:00:41 4/11/2009 4 11 2009 8 637 524145 4819963 120 39
18:00:35 4/10/2008 4 10 2008 18 632 522387 4819957 155 40
2:00:53 2/20/2014 2 20 2014 2 918 524126 4819964 120 39
12:00:13 3/23/2008 3 23 2008 12 635 523170 4819960 157 40
8:00:55 2/23/2011 2 23 2011 8 642 523717 4819962 160 40
8:00:36 4/3/2008 4 3 2008 8 635 524050 4819963 120 39
14:00:49 1/25/2010 1 25 2010 14 644 526547 4819973 50 40
18:00:55 3/6/2010 3 6 2010 18 640 527337 4819976 49 40
0:00:54 4/16/2009 4 16 2009 0 640 521545 4819955 161 40
16:00:47 1/6/2014 1 6 2014 16 907 522551 4819959 156 40
12:00:48 4/21/2011 4 21 2011 12 650 525170 4819968 55 40
14:00:43 3/10/2012 3 10 2012 14 666 523733 4819963 160 40
14:00:41 4/27/2013 4 27 2013 14 671 522919 4819960 157 40
4:00:14 4/20/2011 4 20 2011 4 667 521426 4819955 161 40
10:03:07 1/18/2011 1 18 2011 10 801 523677 4819963 160 40
16:00:54 3/10/2014 3 10 2014 16 917 524133 4819965 120 39
14:00:42 3/6/2010 3 6 2010 14 639 526546 4819974 50 40
14:00:54 4/13/2009 4 13 2009 14 648 524061 4819965 120 39
4:00:20 4/9/2012 4 9 2012 4 678 524455 4819966 56 40
14:00:23 4/4/2012 4 4 2012 14 681 524011 4819965 160 40
12:00:54 3/24/2009 3 24 2009 12 634 524303 4819966 120 39
18:00:41 3/23/2009 3 23 2009 18 640 522819 4819961 157 40
6:01:07 3/5/2013 3 5 2013 6 663 524323 4819966 120 39
8:00:42 4/30/2009 4 30 2009 8 645 526902 4819976 48 40
10:00:54 3/22/2009 3 22 2009 10 639 524009 4819965 160 40
2:00:50 4/20/2011 4 20 2011 2 667 521422 4819956 161 40
14:00:21 3/9/2010 3 9 2010 14 644 526159 4819973 51 40
8:00:41 4/13/2011 4 13 2011 8 801 523253 4819963 158 40
14:00:48 4/19/2011 4 19 2011 14 647 521481 4819957 161 40
20:00:56 4/11/2011 4 11 2011 20 666 521822 4819958 159 40
20:00:53 3/22/2013 3 22 2013 20 671 525965 4819973 53 40
14:00:43 3/11/2010 3 11 2010 14 643 525962 4819973 53 40
10:00:55 1/24/2013 1 24 2013 10 680 522761 4819962 156 40
2:00:41 4/12/2013 4 12 2013 2 677 521524 4819958 161 40
18:00:30 4/10/2009 4 10 2009 18 640 522391 4819961 155 40
18:00:54 1/7/2014 1 7 2014 18 917 522655 4819962 156 40
10:00:42 3/19/2009 3 19 2009 10 647 523484 4819965 158 40
12:00:21 4/10/2009 4 10 2009 12 644 524292 4819968 120 39
14:00:26 3/24/2009 3 24 2009 14 640 524392 4819968 120 39
22:00:48 3/31/2012 3 31 2012 22 679 521385 4819958 161 40
18:00:36 4/13/2012 4 13 2012 18 671 523332 4819964 158 40
12:00:48 3/7/2012 3 7 2012 12 663 523486 4819965 158 40
12:00:42 3/1/2013 3 1 2013 12 663 525834 4819974 53 40
6:00:44 1/19/2014 1 19 2014 6 917 522666 4819963 156 40
16:00:53 12/19/2013 12 19 2013 16 917 523370 4819965 158 40
8:00:41 4/3/2008 4 3 2008 8 637 523965 4819967 160 40
8:00:56 4/3/2011 4 3 2011 8 650 524313 4819969 120 39
18:00:27 3/25/2014 3 25 2014 18 907 524808 4819970 55 40



18:00:42 3/7/2014 3 7 2014 18 918 523103 4819964 157 40
6:00:53 4/9/2012 4 9 2012 6 678 524455 4819969 56 40
14:00:50 3/13/2011 3 13 2011 14 655 522776 4819963 156 40
12:01:11 3/3/2012 3 3 2012 12 665 524185 4819969 120 39
14:00:56 2/20/2014 2 20 2014 14 908 522997 4819964 157 40
12:00:43 3/20/2009 3 20 2009 12 647 523305 4819965 158 40
8:00:17 3/29/2009 3 29 2009 8 644 523856 4819967 160 40
10:00:48 3/17/2009 3 17 2009 10 643 523727 4819967 160 40
4:00:48 3/27/2013 3 27 2013 4 677 521304 4819959 161 40
8:01:11 3/21/2010 3 21 2010 8 644 523694 4819967 160 40
12:00:42 3/21/2011 3 21 2011 12 658 524175 4819969 120 39
0:00:48 4/30/2011 4 30 2011 0 669 523250 4819966 158 40
10:01:11 3/26/2013 3 26 2013 10 671 524296 4819969 120 39
18:00:53 4/7/2011 4 7 2011 18 662 524504 4819970 56 40
6:00:44 12/17/2012 12 17 2012 6 679 520766 4819958 164 40
14:00:54 4/1/2011 4 1 2011 14 664 523274 4819966 158 40
12:00:52 4/6/2012 4 6 2012 12 675 526922 4819980 48 40
10:00:53 3/9/2013 3 9 2013 10 663 524076 4819969 120 39
8:00:54 3/23/2009 3 23 2009 8 635 523626 4819968 160 40
2:01:11 4/4/2010 4 4 2010 2 638 521188 4819960 163 13
22:00:51 4/24/2011 4 24 2011 22 662 521460 4819961 161 40
8:00:20 3/24/2009 3 24 2009 8 645 527304 4819982 49 40
18:00:45 3/25/2009 3 25 2009 18 645 523497 4819968 158 40
12:00:19 1/18/2010 1 18 2010 12 642 525870 4819976 53 40
0:00:15 1/10/2010 1 10 2010 0 633 521147 4819960 163 13
8:00:42 4/4/2011 4 4 2011 8 666 524371 4819971 120 39
10:00:23 3/19/2009 3 19 2009 10 638 523509 4819968 158 40
16:00:47 3/18/2011 3 18 2011 16 667 522768 4819965 156 40
10:00:47 3/13/2010 3 13 2010 10 643 525747 4819976 53 40
12:00:54 4/12/2011 4 12 2011 12 655 523376 4819967 158 40
14:00:24 3/27/2014 3 27 2014 14 918 524957 4819973 55 40
12:35:17 4/30/2014 4 30 2014 12 657 523342 4819967 158 40
4:00:54 4/20/2014 4 20 2014 4 913 525323 4819974 54 40
4:00:48 1/10/2010 1 10 2010 4 641 521210 4819960 161 40
6:00:24 12/11/2012 12 11 2012 6 666 527155 4819982 48 40
10:00:47 4/4/2013 4 4 2013 10 658 524107 4819970 120 39
8:01:23 3/19/2011 3 19 2011 8 654 523630 4819969 160 40
12:00:48 2/22/2011 2 22 2011 12 639 523474 4819968 158 40
22:00:53 4/22/2011 4 22 2011 22 801 521443 4819961 161 40
16:00:47 4/5/2009 4 5 2009 16 647 521862 4819963 159 40
14:00:47 3/4/2014 3 4 2014 14 908 522922 4819967 157 40
16:01:18 1/25/2014 1 25 2014 16 916 526761 4819981 50 40
4:00:37 4/4/2012 4 4 2012 4 671 521643 4819962 159 40
2:00:33 4/23/2011 4 23 2011 2 801 521446 4819962 161 40
22:00:33 3/15/2014 3 15 2014 22 913 527266 4819983 49 40
12:01:13 4/9/2012 4 9 2012 12 675 523752 4819970 160 40
12:00:25 4/8/2009 4 8 2009 12 642 524215 4819971 120 39
18:00:53 1/15/2009 1 15 2009 18 633 521727 4819963 159 40
16:01:12 12/28/2009 12 28 2009 16 644 523146 4819968 157 40
12:00:56 3/18/2009 3 18 2009 12 633 523273 4819969 158 40
4:00:23 1/12/2012 1 12 2012 4 658 525316 4819976 54 40
16:00:46 11/23/2009 11 23 2009 16 642 522181 4819965 155 40
0:00:43 3/24/2010 3 24 2010 0 646 521378 4819963 161 40
22:00:47 1/15/2009 1 15 2009 22 633 521722 4819964 159 40



12:00:50 4/22/2011 4 22 2011 12 654 524141 4819972 120 39
22:00:48 4/10/2012 4 10 2012 22 658 526258 4819980 51 40
18:00:21 4/21/2012 4 21 2012 18 672 523720 4819971 160 40
10:00:24 3/28/2012 3 28 2012 10 678 524968 4819976 55 40
16:00:47 4/20/2011 4 20 2011 16 663 523857 4819972 160 40
10:00:43 4/4/2008 4 4 2008 10 636 523569 4819971 158 40
20:00:52 3/15/2014 3 15 2014 20 913 527279 4819985 49 40
0:00:53 4/23/2011 4 23 2011 0 801 521447 4819964 161 40
10:02:24 3/5/2010 3 5 2010 10 647 525921 4819980 53 40
18:00:47 1/3/2013 1 3 2013 18 671 522691 4819968 156 40
22:01:19 3/23/2010 3 23 2010 22 653 521257 4819964 161 40
16:00:53 4/4/2013 4 4 2013 16 679 523927 4819973 160 40
16:00:47 4/3/2011 4 3 2011 16 663 524849 4819976 55 40
18:00:50 3/20/2011 3 20 2011 18 654 525288 4819978 54 40
12:00:25 3/23/2008 3 23 2008 12 637 523269 4819971 158 40
10:00:58 3/5/2010 3 5 2010 10 639 526087 4819981 51 40
16:00:47 4/3/2011 4 3 2011 16 654 524847 4819976 55 40
16:00:54 2/17/2014 2 17 2014 16 918 524138 4819974 120 39
14:00:49 3/10/2014 3 10 2014 14 917 524137 4819974 120 39
4:00:42 3/5/2013 3 5 2013 4 663 524282 4819975 120 39
12:00:42 4/10/2009 4 10 2009 12 646 524161 4819974 120 39
8:00:42 1/10/2010 1 10 2010 8 639 521485 4819965 161 40
16:00:48 1/18/2014 1 18 2014 16 908 522994 4819970 157 40
18:00:53 4/26/2008 4 26 2008 18 634 521456 4819965 161 40
0:00:42 4/25/2011 4 25 2011 0 662 521455 4819965 161 40
18:00:42 1/19/2010 1 19 2010 18 639 527075 4819986 48 40
18:00:53 4/20/2011 4 20 2011 18 650 525264 4819979 54 40
8:00:21 3/25/2010 3 25 2010 8 642 523490 4819972 158 40
12:00:53 4/27/2011 4 27 2011 12 667 524591 4819976 56 40
14:01:06 3/1/2014 3 1 2014 14 909 526354 4819983 51 40
18:00:50 4/12/2011 4 12 2011 18 669 521659 4819967 159 40
4:00:53 3/24/2012 3 24 2012 4 671 521639 4819967 159 40
12:00:54 3/6/2010 3 6 2010 12 639 526535 4819984 50 40
16:00:42 3/18/2009 3 18 2009 16 642 523206 4819972 157 40
18:00:23 4/21/2012 4 21 2012 18 671 523585 4819974 158 40
0:00:58 4/12/2013 4 12 2013 0 677 521514 4819967 161 40
16:00:48 4/21/2012 4 21 2012 16 674 523464 4819973 158 40
18:00:53 4/14/2012 4 14 2012 18 676 524154 4819976 120 39
8:00:36 4/13/2011 4 13 2011 8 665 523273 4819973 158 40
8:00:53 4/24/2010 4 24 2010 8 640 525368 4819981 54 40
2:00:42 3/23/2012 3 23 2012 2 671 521576 4819968 161 40
0:00:50 3/24/2010 3 24 2010 0 801 521379 4819967 161 40
10:00:48 3/1/2013 3 1 2013 10 665 525984 4819983 53 40
10:00:43 4/2/2013 4 2 2013 10 663 524890 4819979 55 40
14:00:47 4/2/2012 4 2 2012 14 663 525804 4819983 53 40
6:00:50 4/20/2014 4 20 2014 6 913 525304 4819981 54 40
14:00:31 1/18/2014 1 18 2014 14 908 523002 4819973 157 40
8:00:44 2/24/2011 2 24 2011 8 650 523972 4819976 160 40
12:00:47 3/19/2011 3 19 2011 12 655 523163 4819974 157 40
22:00:56 12/20/2010 12 20 2010 22 642 525141 4819981 55 40
2:00:53 4/4/2012 4 4 2012 2 671 521627 4819969 159 40
14:00:56 3/17/2010 3 17 2010 14 638 525051 4819981 55 40
12:00:59 2/13/2013 2 13 2013 12 679 524417 4819978 56 40
8:00:47 3/21/2009 3 21 2009 8 648 523654 4819976 160 40



14:00:27 2/27/2012 2 27 2012 14 666 524738 4819980 56 40
12:00:25 1/29/2010 1 29 2010 12 633 523179 4819974 157 40
6:00:50 4/4/2012 4 4 2012 6 671 521634 4819970 159 40
10:00:23 3/19/2009 3 19 2009 10 637 523499 4819976 158 40
0:00:14 4/11/2012 4 11 2012 0 658 526263 4819986 51 40
12:00:55 3/8/2011 3 8 2011 12 650 523243 4819975 158 40
20:00:48 3/24/2013 3 24 2013 20 671 526114 4819986 51 40
18:00:47 4/12/2009 4 12 2009 18 641 521279 4819969 161 40
10:00:53 12/20/2012 12 20 2012 10 675 523667 4819977 160 40
10:00:26 4/24/2011 4 24 2011 10 662 522066 4819972 155 40
8:01:13 3/29/2009 3 29 2009 8 645 524038 4819979 120 39
12:00:43 4/8/2010 4 8 2010 12 641 524050 4819979 120 39
10:00:50 5/8/2009 5 8 2009 10 639 522838 4819975 157 40
16:00:24 4/27/2013 4 27 2013 16 658 523726 4819978 160 40
10:00:43 4/18/2011 4 18 2011 10 668 521721 4819971 159 40
16:00:47 3/1/2014 3 1 2014 16 909 526362 4819988 51 40
10:00:54 3/19/2009 3 19 2009 10 633 523625 4819978 160 40
8:00:59 4/6/2012 4 6 2012 8 675 525606 4819985 54 40
20:01:17 4/12/2013 4 12 2013 20 679 521219 4819970 161 40
12:00:28 12/20/2010 12 20 2010 12 639 527244 4819992 49 40
16:00:51 2/22/2011 2 22 2011 16 639 523576 4819978 158 40
18:01:24 4/14/2012 4 14 2012 18 665 523836 4819979 160 40
14:00:21 1/23/2009 1 23 2009 14 632 523107 4819976 157 40
8:00:43 4/23/2010 4 23 2010 8 652 525044 4819983 55 40
10:00:54 1/29/2010 1 29 2010 10 633 523173 4819977 157 40
10:00:47 3/20/2009 3 20 2009 10 643 523270 4819977 158 40
16:00:56 4/25/2011 4 25 2011 16 666 523982 4819980 160 40
18:00:15 12/21/2008 12 21 2008 18 637 522836 4819976 157 40
16:00:20 3/18/2011 3 18 2011 16 663 522764 4819976 156 40
16:00:41 3/25/2013 3 25 2013 16 663 523769 4819980 160 40
22:00:50 1/9/2010 1 9 2010 22 639 521399 4819972 161 40
4:00:47 12/18/2010 12 18 2010 4 639 526299 4819989 51 40
10:00:54 3/28/2010 3 28 2010 10 652 524785 4819983 56 40
12:00:40 3/17/2010 3 17 2010 12 638 524895 4819984 55 40
14:00:41 4/24/2009 4 24 2009 14 642 526251 4819989 51 40
16:00:16 4/1/2011 4 1 2011 16 650 523426 4819979 158 40
14:00:44 3/27/2009 3 27 2009 14 639 522835 4819977 157 40
16:00:26 1/10/2010 1 10 2010 16 633 522061 4819974 155 40
16:00:47 1/3/2011 1 3 2011 16 638 522502 4819976 156 40
12:00:56 3/21/2011 3 21 2011 12 655 523836 4819980 160 40
12:00:24 4/3/2009 4 3 2009 12 645 523433 4819979 158 40
12:00:42 3/5/2014 3 5 2014 12 908 523667 4819980 160 40
18:01:43 5/8/2010 5 8 2010 18 646 523814 4819980 160 40
6:00:47 4/25/2009 4 25 2009 6 642 525318 4819986 54 40
14:00:20 4/6/2009 4 6 2009 14 641 522414 4819976 156 40
14:00:17 4/9/2008 4 9 2008 14 632 522719 4819977 156 40
0:00:52 11/22/2011 11 22 2011 0 662 521085 4819972 163 13
14:00:42 4/30/2008 4 30 2008 14 634 524162 4819983 120 39
12:00:41 3/30/2013 3 30 2013 12 663 523533 4819980 158 40
14:00:47 4/11/2010 4 11 2010 14 651 524304 4819983 120 39
8:00:47 3/28/2012 3 28 2012 8 666 522721 4819978 156 40
12:00:35 2/19/2014 2 19 2014 12 918 523920 4819982 160 40
12:00:48 1/4/2014 1 4 2014 12 679 522714 4819978 156 40
6:00:48 4/11/2014 4 11 2014 6 916 525412 4819988 54 40



20:00:47 12/6/2013 12 6 2013 20 907 527426 4819996 49 40
14:00:31 11/3/2010 11 3 2010 14 639 523396 4819980 158 40
4:00:48 4/27/2009 4 27 2009 4 645 526846 4819993 48 40
16:00:53 3/23/2012 3 23 2012 16 678 523681 4819981 160 40
8:00:49 2/24/2011 2 24 2011 8 642 524072 4819983 120 39
4:00:41 4/2/2009 4 2 2009 4 635 523275 4819980 158 40
0:03:04 4/16/2010 4 16 2010 0 650 527271 4819995 49 40
12:00:42 3/25/2009 3 25 2009 12 640 523281 4819980 158 40
0:00:41 1/22/2014 1 22 2014 0 917 522654 4819978 156 40
6:00:54 3/21/2009 3 21 2009 6 645 523711 4819983 160 40
14:00:53 3/6/2013 3 6 2013 14 679 522781 4819979 156 40
12:00:24 4/5/2011 4 5 2011 12 662 524886 4819987 55 40
12:00:22 3/28/2010 3 28 2010 12 652 524784 4819987 56 40
6:00:42 2/22/2011 2 22 2011 6 642 524024 4819984 120 39
10:00:54 4/3/2014 4 3 2014 10 909 524322 4819985 120 39
0:00:18 4/1/2012 4 1 2012 0 670 521564 4819976 161 40
14:00:35 4/30/2013 4 30 2013 14 658 524918 4819988 55 40
12:00:54 3/2/2013 3 2 2013 12 665 525473 4819990 54 40
22:00:53 3/31/2012 3 31 2012 22 670 521567 4819976 161 40
14:00:53 4/23/2014 4 23 2014 14 917 524419 4819986 56 40
12:01:12 1/18/2014 1 18 2014 12 908 523212 4819982 158 40
14:00:44 3/29/2011 3 29 2011 14 659 525319 4819989 54 40
14:00:41 4/6/2012 4 6 2012 14 675 527256 4819997 49 40
12:00:42 3/22/2009 3 22 2009 12 637 524498 4819986 56 40
10:00:48 3/15/2009 3 15 2009 10 643 524053 4819985 120 39
20:00:42 4/17/2013 4 17 2013 20 658 526098 4819993 51 40
4:00:55 12/12/2012 12 12 2012 4 666 526795 4819996 50 40
14:00:53 12/20/2012 12 20 2012 14 675 523764 4819984 160 40
10:00:39 2/22/2011 2 22 2011 10 642 523524 4819983 158 40
10:01:17 3/5/2010 3 5 2010 10 642 526085 4819993 51 40
12:00:56 2/9/2011 2 9 2011 12 642 524187 4819986 120 39
8:00:53 3/19/2011 3 19 2011 8 661 523415 4819983 158 40
4:00:55 3/30/2009 3 30 2009 4 645 524181 4819986 120 39
14:00:44 4/21/2011 4 21 2011 14 650 525050 4819989 55 40
20:00:42 4/26/2013 4 26 2013 20 658 521645 4819978 159 40
14:00:50 1/18/2010 1 18 2010 14 642 525860 4819993 53 40
0:00:53 11/29/2012 11 29 2012 0 670 525504 4819991 54 40
18:00:36 3/14/2014 3 14 2014 18 916 526223 4819994 51 40
18:01:11 12/27/2013 12 27 2013 18 679 521956 4819979 159 40
4:00:47 3/21/2009 3 21 2009 4 645 523711 4819985 160 40
14:00:54 2/17/2014 2 17 2014 14 907 524210 4819987 120 39
16:00:54 3/18/2010 3 18 2010 16 652 524018 4819986 120 39
10:00:55 4/4/2013 4 4 2013 10 679 524196 4819987 120 39
2:00:53 11/30/2011 11 30 2011 2 801 523333 4819984 158 40
14:00:48 4/6/2011 4 6 2011 14 663 525311 4819991 54 40
0:00:41 4/1/2012 4 1 2012 0 679 521354 4819978 161 40
14:00:49 3/26/2010 3 26 2010 14 639 525793 4819993 53 40
16:00:44 3/12/2010 3 12 2010 16 651 526205 4819995 51 40
12:00:55 12/31/2012 12 31 2012 12 680 523014 4819983 157 40
0:01:02 1/16/2013 1 16 2013 0 680 521650 4819979 159 40
8:00:50 4/13/2012 4 13 2012 8 666 525535 4819993 54 40
4:00:54 2/22/2011 2 22 2011 4 642 524027 4819987 120 39
18:00:47 3/23/2014 3 23 2014 18 914 522162 4819981 155 40
2:00:41 4/2/2009 4 2 2009 2 635 523268 4819985 158 40



16:00:53 4/10/2012 4 10 2012 16 672 523345 4819985 158 40
16:00:53 4/2/2014 4 2 2014 16 913 523834 4819987 160 40
6:00:53 12/20/2009 12 20 2009 6 643 523688 4819987 160 40
2:00:55 12/28/2012 12 28 2012 2 680 521414 4819979 161 40
12:00:26 4/2/2012 4 2 2012 12 666 525803 4819995 53 40
4:00:16 4/11/2012 4 11 2012 4 658 526494 4819998 50 40
18:00:27 3/24/2014 3 24 2014 18 913 527344 4820001 49 40
16:00:53 3/23/2012 3 23 2012 16 676 523739 4819988 160 40
14:00:15 3/18/2010 3 18 2010 14 652 524016 4819989 120 39
10:00:49 3/2/2013 3 2 2013 10 665 525509 4819994 54 40
8:00:53 3/18/2012 3 18 2012 8 663 522549 4819984 156 40
10:00:23 3/21/2011 3 21 2011 10 801 524025 4819989 120 39
16:00:42 4/20/2009 4 20 2009 16 634 522321 4819983 155 40
12:00:55 3/21/2011 3 21 2011 12 801 524029 4819989 120 39
10:01:23 3/2/2012 3 2 2012 10 665 525739 4819996 53 40
10:00:53 4/16/2009 4 16 2009 10 640 522584 4819984 156 40
16:00:54 3/20/2009 3 20 2009 16 646 522806 4819985 157 40
10:00:48 3/19/2009 3 19 2009 10 645 523733 4819988 160 40
18:00:54 4/28/2009 4 28 2009 18 646 523238 4819987 158 40
0:00:49 12/28/2012 12 28 2012 0 680 521413 4819981 161 40
12:00:56 2/17/2014 2 17 2014 12 907 524208 4819991 120 39
22:00:58 12/4/2013 12 4 2013 22 907 527364 4820003 49 40
14:00:48 12/31/2012 12 31 2012 14 680 523013 4819987 157 40
16:00:41 3/24/2011 3 24 2011 16 660 522784 4819986 156 40
18:00:55 12/4/2010 12 4 2010 18 642 527040 4820002 48 40
12:00:42 4/22/2011 4 22 2011 12 668 525947 4819998 53 40
8:00:54 4/8/2014 4 8 2014 8 908 525641 4819997 53 40
12:00:47 4/2/2008 4 2 2008 12 637 524034 4819991 120 39
10:00:47 3/2/2010 3 2 2010 10 640 523949 4819990 160 40
4:00:50 11/22/2013 11 22 2013 4 907 524238 4819991 120 39
16:00:48 3/20/2010 3 20 2010 16 650 523354 4819988 158 40
2:00:54 4/12/2011 4 12 2011 2 650 521632 4819983 159 40
10:01:12 1/17/2014 1 17 2014 10 916 523247 4819988 158 40
18:00:49 5/8/2011 5 8 2011 18 654 526708 4820001 50 40
6:00:48 4/2/2009 4 2 2009 6 635 523267 4819988 158 40
22:00:57 12/6/2013 12 6 2013 22 911 527198 4820003 48 40
16:00:42 4/1/2011 4 1 2011 16 664 523273 4819988 158 40
10:00:26 3/23/2008 3 23 2008 10 637 523282 4819989 158 40
18:00:23 4/1/2009 4 1 2009 18 648 522559 4819986 156 40
10:00:53 3/21/2011 3 21 2011 10 658 524049 4819991 120 39
12:00:48 2/4/2010 2 4 2010 12 640 523113 4819988 157 40
18:00:55 12/17/2010 12 17 2010 18 642 523328 4819989 158 40
12:00:47 1/6/2014 1 6 2014 12 916 523216 4819989 158 40
8:00:11 3/21/2009 3 21 2009 8 633 523352 4819989 158 40
8:00:53 3/10/2013 3 10 2013 8 677 523611 4819990 160 40
16:00:56 12/22/2009 12 22 2009 16 643 523282 4819989 158 40
14:01:04 3/17/2014 3 17 2014 14 916 524402 4819993 56 40
12:00:23 3/20/2008 3 20 2008 12 637 523497 4819990 158 40
8:00:50 4/3/2011 4 3 2011 8 664 524329 4819993 120 39
8:00:41 4/4/2010 4 4 2010 8 652 524531 4819994 56 40
0:01:42 12/18/2010 12 18 2010 0 642 523827 4819992 160 40
14:00:46 3/28/2009 3 28 2009 14 634 522983 4819989 157 40
6:00:44 3/19/2010 3 19 2010 6 644 524102 4819993 120 39
8:00:53 4/11/2010 4 11 2010 8 646 523283 4819990 158 40



6:00:41 4/11/2012 4 11 2012 6 658 526486 4820002 50 40
8:00:33 4/8/2010 4 8 2010 8 655 525509 4819998 54 40
4:00:45 1/7/2013 1 7 2013 4 679 521239 4819984 161 40
16:00:54 2/17/2014 2 17 2014 16 907 524240 4819994 120 39
6:00:48 1/7/2013 1 7 2013 6 679 521239 4819984 161 40
14:00:41 4/4/2013 4 4 2013 14 658 524031 4819993 120 39
10:00:24 3/29/2009 3 29 2009 10 645 524193 4819994 120 39
12:00:41 3/21/2011 3 21 2011 12 668 524238 4819994 120 39
6:00:53 3/5/2013 3 5 2013 6 671 524252 4819994 120 39
16:00:53 3/22/2012 3 22 2012 16 671 522579 4819989 156 40
12:00:54 1/20/2012 1 20 2012 12 666 527449 4820007 49 40
12:00:54 3/18/2009 3 18 2009 12 642 523274 4819991 158 40
10:00:53 3/27/2009 3 27 2009 10 637 523627 4819992 160 40
12:00:33 4/12/2011 4 12 2011 12 650 523374 4819992 158 40
12:00:47 2/23/2012 2 23 2012 12 663 524324 4819995 120 39
12:00:47 3/26/2011 3 26 2011 12 661 524683 4819996 56 40
12:00:13 1/23/2009 1 23 2009 12 632 523187 4819991 157 40
14:00:34 11/29/2010 11 29 2010 14 655 522061 4819987 155 40
8:00:53 3/5/2013 3 5 2013 8 671 524251 4819995 120 39
12:00:54 2/22/2011 2 22 2011 12 642 523488 4819992 158 40
12:00:51 3/6/2010 3 6 2010 12 647 526480 4820003 50 40
14:00:48 3/17/2010 3 17 2010 14 642 525379 4819999 54 40
12:01:24 3/4/2013 3 4 2013 12 671 524346 4819995 120 39
2:00:41 4/27/2009 4 27 2009 2 645 526843 4820005 48 40
22:00:54 12/4/2010 12 4 2010 22 642 526990 4820006 48 40
22:02:15 3/29/2009 3 29 2009 22 645 524177 4819995 120 39
2:00:47 4/15/2010 4 15 2010 2 655 526198 4820003 51 40
22:00:54 4/3/2010 4 3 2010 22 639 527467 4820008 49 40
8:00:41 4/5/2012 4 5 2012 8 676 525471 4820000 54 40
4:00:47 11/24/2013 11 24 2013 4 907 523573 4819993 158 40
16:00:42 4/4/2009 4 4 2009 16 638 523242 4819992 158 40
4:00:48 11/17/2010 11 17 2010 4 655 523980 4819995 160 40
12:00:41 1/17/2014 1 17 2014 12 916 523246 4819992 158 40
8:00:48 2/11/2011 2 11 2011 8 642 523823 4819994 160 40
0:02:15 3/30/2009 3 30 2009 0 645 524171 4819996 120 39
16:00:54 1/10/2014 1 10 2014 16 671 522371 4819990 155 40
4:01:13 3/19/2010 3 19 2010 4 644 524107 4819996 120 39
16:00:23 12/30/2012 12 30 2012 16 663 522586 4819991 156 40
12:00:47 3/21/2011 3 21 2011 12 654 524206 4819996 120 39
8:00:30 4/8/2012 4 8 2012 8 672 524503 4819997 56 40
10:00:14 4/11/2009 4 11 2009 10 644 524312 4819997 120 39
12:00:41 4/27/2013 4 27 2013 12 671 522759 4819991 156 40
14:00:55 3/27/2014 3 27 2014 14 909 525169 4820000 55 40
12:01:18 3/30/2009 3 30 2009 12 642 523196 4819993 157 40
10:00:48 3/24/2008 3 24 2008 10 635 523487 4819994 158 40
14:00:47 4/6/2012 4 6 2012 14 672 526214 4820004 51 40
14:00:48 4/11/2011 4 11 2011 14 801 524208 4819997 120 39
14:01:16 3/4/2013 3 4 2013 14 671 524271 4819997 120 39
0:00:53 3/16/2014 3 16 2014 0 913 527243 4820008 49 40
0:00:49 1/3/2013 1 3 2013 0 680 521931 4819989 159 40
22:00:46 4/26/2009 4 26 2009 22 645 527323 4820009 49 40
8:00:53 4/7/2009 4 7 2009 8 644 523966 4819996 160 40
18:00:44 12/21/2008 12 21 2008 18 637 522811 4819992 157 40
12:00:23 3/11/2010 3 11 2010 12 647 525939 4820004 53 40



22:00:21 4/26/2008 4 26 2008 22 633 521261 4819987 161 40
10:00:53 3/16/2010 3 16 2010 10 642 526194 4820005 51 40
4:00:47 3/31/2009 3 31 2009 4 645 524171 4819997 120 39
2:00:48 12/21/2010 12 21 2010 2 642 525055 4820001 55 40
8:00:26 3/19/2010 3 19 2010 8 655 523567 4819995 158 40
16:00:24 3/30/2013 3 30 2013 16 677 523640 4819996 160 40
16:00:35 3/18/2011 3 18 2011 16 658 523262 4819994 158 40
18:01:13 2/10/2011 2 10 2011 18 639 523624 4819996 160 40
6:00:53 4/21/2014 4 21 2014 6 908 523102 4819994 157 40
14:00:47 12/5/2010 12 5 2010 14 647 522543 4819992 156 40
16:00:48 3/22/2009 3 22 2009 16 638 524346 4819998 120 39
12:00:50 4/13/2014 4 13 2014 12 916 526574 4820007 50 40
14:00:53 1/17/2014 1 17 2014 14 916 523725 4819996 160 40
10:01:12 2/9/2013 2 9 2013 10 680 524471 4819999 56 40
20:00:48 12/11/2013 12 11 2013 20 907 524248 4819999 120 39
0:00:53 3/24/2010 3 24 2010 0 639 521499 4819989 161 40
12:00:42 3/20/2008 3 20 2008 12 633 523180 4819995 157 40
8:01:11 12/11/2012 12 11 2012 8 666 527301 4820010 49 40
8:01:09 3/14/2010 3 14 2010 8 651 525676 4820004 53 40
8:00:47 3/24/2013 3 24 2013 8 658 524901 4820001 55 40
14:00:48 3/30/2013 3 30 2013 14 677 523642 4819997 160 40
4:00:38 11/22/2013 11 22 2013 4 914 524197 4819999 120 39
14:00:43 4/16/2009 4 16 2009 14 640 523491 4819996 158 40
14:01:10 3/30/2014 3 30 2014 14 909 522134 4819992 155 40
6:00:48 3/14/2010 3 14 2010 6 651 525683 4820004 53 40
12:00:54 3/19/2011 3 19 2011 12 668 523260 4819996 158 40
14:01:10 4/2/2012 4 2 2012 14 674 523449 4819997 158 40
18:00:58 4/3/2009 4 3 2009 18 645 523232 4819996 158 40
8:00:48 4/4/2011 4 4 2011 8 654 524428 4820000 56 40
18:00:41 4/15/2012 4 15 2012 18 676 524217 4820000 120 39
12:00:48 4/5/2009 4 5 2009 12 647 522644 4819995 156 40
2:00:46 3/30/2009 3 30 2009 2 645 524170 4820000 120 39
18:00:43 3/18/2014 3 18 2014 18 908 522966 4819996 157 40
14:00:55 4/5/2009 4 5 2009 14 647 522644 4819995 156 40
6:00:25 12/11/2011 12 11 2011 6 650 526866 4820010 48 40
22:00:55 1/16/2013 1 16 2013 22 679 521707 4819992 159 40
12:00:56 2/13/2013 2 13 2013 12 675 524367 4820001 120 39
8:00:24 3/21/2009 3 21 2009 8 637 523597 4819999 158 40
8:00:24 3/9/2014 3 9 2014 8 913 527316 4820013 49 40
14:00:54 4/12/2011 4 12 2011 14 669 523478 4819998 158 40
8:01:11 3/31/2012 3 31 2012 8 670 525999 4820008 53 40
16:00:48 4/1/2009 4 1 2009 16 648 522837 4819996 157 40
16:01:05 3/12/2010 3 12 2010 16 647 526226 4820009 51 40
18:00:53 1/16/2013 1 16 2013 18 680 521788 4819994 159 40
18:00:54 4/19/2008 4 19 2008 18 632 521235 4819992 161 40
8:00:16 4/16/2012 4 16 2012 8 670 523832 4820001 160 40
22:00:27 1/4/2011 1 4 2011 22 646 521916 4819995 159 40
12:00:38 3/14/2009 3 14 2009 12 645 527271 4820014 49 40
4:01:11 4/25/2009 4 25 2009 4 644 525032 4820006 55 40
6:00:31 4/21/2014 4 21 2014 6 907 523109 4819999 157 40
0:00:15 1/16/2013 1 16 2013 0 677 521478 4819994 161 40
12:00:26 3/7/2011 3 7 2011 12 654 523119 4819999 157 40
8:00:54 3/29/2009 3 29 2009 8 642 524046 4820003 120 39
18:01:01 3/21/2009 3 21 2009 18 640 525111 4820007 55 40



8:00:54 4/1/2014 4 1 2014 8 907 523075 4819999 157 40
6:00:54 3/31/2009 3 31 2009 6 642 523784 4820002 160 40
10:00:52 3/18/2010 3 18 2010 10 651 523962 4820002 160 40
0:00:35 4/24/2010 4 24 2010 0 746 523290 4820000 158 40
18:00:43 4/4/2010 4 4 2010 18 638 521406 4819994 161 40
8:00:43 4/23/2010 4 23 2010 8 746 525216 4820007 54 40
10:00:27 4/10/2009 4 10 2009 10 643 524187 4820004 120 39
10:00:44 3/24/2009 3 24 2009 10 648 524241 4820004 120 39
16:00:41 4/27/2014 4 27 2014 16 913 526995 4820014 48 40
22:01:24 4/23/2010 4 23 2010 22 746 523294 4820001 158 40
8:00:50 3/30/2009 3 30 2009 8 642 524100 4820003 120 39
6:00:52 4/15/2010 4 15 2010 6 655 526192 4820011 51 40
2:00:41 4/5/2012 4 5 2012 2 678 525468 4820009 54 40
14:00:53 4/17/2011 4 17 2011 14 666 526260 4820012 51 40
12:00:10 3/25/2011 3 25 2011 12 655 522747 4819999 156 40
14:00:49 12/16/2010 12 16 2010 14 642 523570 4820002 158 40
14:00:41 3/30/2009 3 30 2009 14 644 522938 4820000 157 40
6:00:53 4/5/2012 4 5 2012 6 678 525467 4820009 54 40
8:00:47 4/20/2011 4 20 2011 8 655 523911 4820004 160 40
4:00:53 4/5/2012 4 5 2012 4 678 525467 4820009 54 40
12:01:53 2/22/2014 2 22 2014 12 908 523606 4820003 158 40
4:00:42 12/21/2012 12 21 2012 4 679 523232 4820002 158 40
8:01:12 3/21/2014 3 21 2014 8 913 527034 4820016 48 40
14:00:43 4/2/2012 4 2 2012 14 676 525886 4820012 53 40
10:00:40 3/2/2010 3 2 2010 10 639 523968 4820005 160 40
18:00:53 12/12/2010 12 12 2010 18 801 521474 4819996 161 40
4:00:25 4/24/2013 4 24 2013 4 658 521528 4819997 161 40
10:00:42 3/22/2011 3 22 2011 10 658 523704 4820004 160 40
10:00:48 4/4/2008 4 4 2008 10 634 523829 4820005 160 40
18:00:54 3/18/2010 3 18 2010 18 642 524556 4820007 56 40
12:00:41 3/6/2010 3 6 2010 12 644 526495 4820015 50 40
10:00:21 3/22/2011 3 22 2011 10 660 523700 4820005 160 40
6:00:43 3/26/2014 3 26 2014 6 909 525839 4820013 53 40
4:00:44 3/26/2009 3 26 2009 4 645 523220 4820003 158 40
10:00:34 4/8/2012 4 8 2012 10 672 524453 4820007 56 40
10:00:24 4/8/2009 4 8 2009 10 645 527015 4820017 48 40
16:00:41 12/5/2010 12 5 2010 16 647 522546 4820001 156 40
6:00:20 3/26/2009 3 26 2009 6 645 523218 4820003 158 40
4:00:47 12/7/2013 12 7 2013 4 911 527045 4820018 48 40
12:00:54 4/4/2013 4 4 2013 12 658 524110 4820007 120 39
10:01:03 3/19/2009 3 19 2009 10 644 523737 4820006 160 40
10:00:47 3/4/2013 3 4 2013 10 663 524249 4820008 120 39
16:01:12 3/7/2010 3 7 2010 16 647 527453 4820020 49 40
0:01:00 1/16/2009 1 16 2009 0 633 521620 4819999 159 40
14:00:50 4/1/2011 4 1 2011 14 650 523437 4820005 158 40
6:00:50 12/21/2012 12 21 2012 6 679 523217 4820004 158 40
12:00:47 2/20/2014 2 20 2014 12 908 523028 4820004 157 40
4:00:54 1/5/2010 1 5 2010 4 641 521729 4820000 159 40
8:00:42 4/4/2012 4 4 2012 8 676 525390 4820012 54 40
0:00:41 4/20/2011 4 20 2011 0 667 521461 4819999 161 40
0:00:47 3/26/2012 3 26 2012 0 681 521295 4819998 161 40
2:00:55 5/3/2009 5 3 2009 2 645 527480 4820021 49 40
18:00:42 4/9/2012 4 9 2012 18 676 523798 4820007 160 40
14:00:43 4/6/2012 4 6 2012 14 679 526781 4820018 50 40



14:00:53 4/20/2009 4 20 2009 14 644 524059 4820008 120 39
8:00:42 4/27/2011 4 27 2011 8 666 526352 4820017 51 40
20:00:53 1/16/2013 1 16 2013 20 679 521708 4820000 159 40
16:00:26 3/20/2011 3 20 2011 16 659 522037 4820002 155 40
10:00:56 4/15/2014 4 15 2014 10 909 527265 4820021 49 40
8:00:55 4/12/2011 4 12 2011 8 668 523569 4820007 158 40
8:00:47 3/21/2010 3 21 2010 8 652 523757 4820008 160 40
7:09:48 12/13/2012 12 13 2012 7 641 521562 4820000 161 40
2:00:54 12/15/2010 12 15 2010 2 639 527576 4820022 49 40
22:01:54 1/18/2010 1 18 2010 22 639 526876 4820020 48 40
22:00:42 3/25/2012 3 25 2012 22 681 521348 4820000 161 40
14:00:36 4/12/2011 4 12 2011 14 654 522628 4820004 156 40
8:00:42 4/13/2011 4 13 2011 8 661 523309 4820007 158 40
14:00:42 3/6/2010 3 6 2010 14 644 526498 4820019 50 40
4:00:49 4/27/2008 4 27 2008 4 634 521564 4820001 161 40
6:00:43 12/9/2011 12 9 2011 6 801 523287 4820007 158 40
22:00:54 4/15/2010 4 15 2010 22 650 527306 4820022 49 40
16:00:47 3/15/2012 3 15 2012 16 666 523664 4820008 160 40
0:00:54 4/27/2008 4 27 2008 0 633 521254 4820000 161 40
2:00:43 3/24/2011 3 24 2011 2 667 523556 4820008 158 40
16:00:47 4/11/2012 4 11 2012 16 665 523165 4820007 157 40
14:00:46 3/6/2010 3 6 2010 14 647 526569 4820019 50 40
8:00:53 3/17/2010 3 17 2010 8 651 525796 4820017 53 40
8:00:53 12/16/2010 12 16 2010 8 639 527569 4820024 49 40
6:00:34 4/9/2012 4 9 2012 6 676 524500 4820012 56 40
6:00:53 4/4/2010 4 4 2010 6 746 524565 4820012 56 40
6:02:56 4/10/2010 4 10 2010 6 641 521344 4820001 161 40
0:00:53 4/17/2008 4 17 2008 0 631 521214 4820001 161 40
16:01:41 3/25/2014 3 25 2014 16 908 524182 4820011 120 39
18:01:08 3/24/2014 3 24 2014 18 916 524437 4820012 56 40
10:00:56 3/19/2009 3 19 2009 10 648 523357 4820008 158 40
2:00:53 4/27/2008 4 27 2008 2 633 521200 4820001 161 40
16:00:25 4/12/2011 4 12 2011 16 654 522623 4820006 156 40
2:00:48 4/23/2011 4 23 2011 2 655 521269 4820002 161 40
8:00:36 3/31/2012 3 31 2012 8 676 525540 4820017 54 40
0:00:47 4/24/2011 4 24 2011 0 662 521453 4820003 161 40
10:00:47 3/23/2008 3 23 2008 10 631 523362 4820009 158 40
12:00:27 4/2/2011 4 2 2011 12 658 524283 4820012 120 39
10:00:25 4/3/2012 4 3 2012 10 672 524891 4820015 55 40
2:00:44 5/2/2011 5 2 2011 2 665 526277 4820020 51 40
4:00:54 3/24/2011 3 24 2011 4 665 523671 4820011 160 40
14:00:41 3/28/2009 3 28 2009 14 648 523033 4820009 157 40
6:00:23 4/18/2014 4 18 2014 6 913 523685 4820011 160 40
4:00:49 4/9/2012 4 9 2012 4 676 524503 4820014 56 40
0:00:32 3/21/2009 3 21 2009 0 647 523655 4820011 160 40
2:00:54 3/21/2014 3 21 2014 2 913 527307 4820025 49 40
6:00:18 3/24/2011 3 24 2011 6 665 523674 4820011 160 40
4:00:44 12/17/2013 12 17 2013 4 911 525316 4820017 54 40
0:00:54 1/18/2013 1 18 2013 0 679 521738 4820005 159 40
4:00:42 3/24/2011 3 24 2011 4 667 523558 4820011 158 40
8:00:47 4/9/2008 4 9 2008 8 633 523357 4820011 158 40
10:00:53 4/7/2010 4 7 2010 10 647 524117 4820013 120 39
10:00:56 3/18/2009 3 18 2009 10 644 523530 4820011 158 40
2:00:46 3/24/2011 3 24 2011 2 665 523674 4820012 160 40



8:00:12 4/10/2008 4 10 2008 8 633 523358 4820011 158 40
14:00:43 4/11/2011 4 11 2011 14 663 524173 4820014 120 39
8:00:53 3/14/2011 3 14 2011 8 650 523599 4820012 158 40
16:00:55 3/30/2010 3 30 2010 16 642 527562 4820027 49 40
18:01:12 4/22/2011 4 22 2011 18 655 521511 4820005 161 40
6:00:53 3/24/2011 3 24 2011 6 667 523554 4820012 158 40
14:00:09 4/1/2009 4 1 2009 14 638 522879 4820009 157 40
2:00:27 4/17/2008 4 17 2008 2 631 521216 4820004 161 40
16:00:48 3/14/2010 3 14 2010 16 643 524913 4820017 55 40
16:01:24 1/17/2014 1 17 2014 16 908 522846 4820009 157 40
10:00:42 11/10/2010 11 10 2010 10 651 523033 4820010 157 40
16:00:53 4/6/2012 4 6 2012 16 675 527246 4820026 49 40
8:00:53 4/23/2010 4 23 2010 8 646 525004 4820017 55 40
10:00:47 1/20/2012 1 20 2012 10 666 527343 4820027 49 40
0:01:11 12/21/2009 12 21 2009 0 639 524557 4820016 56 40
8:00:42 4/27/2011 4 27 2011 8 658 526219 4820022 51 40
6:00:36 3/19/2010 3 19 2010 6 652 524111 4820014 120 39
6:00:56 1/31/2013 1 31 2013 6 663 521731 4820006 159 40
4:00:54 3/24/2011 3 24 2011 4 664 523575 4820013 158 40
14:00:42 4/2/2012 4 2 2012 14 681 524163 4820015 120 39
4:00:41 1/31/2013 1 31 2013 4 663 521733 4820007 159 40
8:00:53 3/29/2009 3 29 2009 8 648 524024 4820014 120 39
14:00:33 3/20/2009 3 20 2009 14 647 523818 4820014 160 40
10:00:28 2/25/2013 2 25 2013 10 666 524547 4820017 56 40
2:00:57 1/3/2013 1 3 2013 2 680 521930 4820008 159 40
18:00:24 4/16/2012 4 16 2012 18 676 523764 4820014 160 40
10:01:11 4/27/2011 4 27 2011 10 668 526128 4820023 51 40
10:00:53 3/16/2010 3 16 2010 10 650 525950 4820022 53 40
10:00:53 1/6/2014 1 6 2014 10 916 523228 4820013 158 40
10:00:53 12/12/2010 12 12 2010 10 638 523091 4820012 157 40
20:00:55 1/17/2013 1 17 2013 20 679 521734 4820008 159 40
22:00:53 11/26/2010 11 26 2010 22 654 527166 4820028 48 40
4:00:58 2/15/2010 2 15 2010 4 642 525778 4820022 53 40
18:00:36 4/12/2011 4 12 2011 18 801 522119 4820009 155 40
10:00:53 3/19/2009 3 19 2009 10 640 523380 4820014 158 40
0:00:56 4/23/2011 4 23 2011 0 655 521233 4820006 161 40
18:00:23 3/18/2010 3 18 2010 18 746 524545 4820018 56 40
4:00:37 4/15/2010 4 15 2010 4 655 526209 4820024 51 40
8:00:48 12/21/2012 12 21 2012 8 679 523214 4820013 158 40
12:01:23 2/4/2010 2 4 2010 12 638 523098 4820013 157 40
16:00:54 3/19/2014 3 19 2014 16 917 523556 4820014 158 40
2:00:54 1/18/2013 1 18 2013 2 679 521752 4820009 159 40
10:00:53 1/29/2010 1 29 2010 10 643 523213 4820014 158 40
14:00:24 3/30/2009 3 30 2009 14 648 522922 4820013 157 40
12:00:44 4/19/2011 4 19 2011 12 658 524011 4820016 160 40
8:02:54 4/11/2011 4 11 2011 8 660 523563 4820015 158 40
6:00:32 4/30/2009 4 30 2009 6 646 521723 4820009 159 40
14:00:50 3/26/2011 3 26 2011 14 660 525383 4820022 54 40
16:00:50 3/6/2010 3 6 2010 16 640 527235 4820029 49 40
18:00:42 5/4/2009 5 4 2009 18 644 523815 4820016 160 40
10:00:51 11/26/2010 11 26 2010 10 641 522740 4820013 156 40
22:00:42 1/17/2013 1 17 2013 22 679 521729 4820009 159 40
2:00:41 4/6/2009 4 6 2009 2 648 524301 4820018 120 39
18:00:48 1/14/2010 1 14 2010 18 643 527035 4820029 48 40



6:00:24 4/24/2013 4 24 2013 6 658 521577 4820009 161 40
12:00:54 2/10/2011 2 10 2011 12 642 523159 4820014 157 40
2:00:48 3/24/2011 3 24 2011 2 664 523584 4820016 158 40
2:00:47 1/10/2010 1 10 2010 2 633 521231 4820008 161 40
10:00:54 3/30/2010 3 30 2010 10 644 527252 4820030 49 40
14:00:46 1/6/2014 1 6 2014 14 911 525765 4820024 53 40
14:00:42 4/4/2012 4 4 2012 14 658 523966 4820017 160 40
4:00:48 4/6/2009 4 6 2009 4 637 524294 4820018 120 39
18:00:48 4/10/2012 4 10 2012 18 673 523749 4820017 160 40
10:00:54 3/21/2009 3 21 2009 10 640 523399 4820015 158 40
8:00:53 1/18/2013 1 18 2013 8 679 521734 4820010 159 40
12:00:53 4/9/2012 4 9 2012 12 672 523934 4820017 160 40
8:00:21 3/25/2010 3 25 2010 8 654 523452 4820016 158 40
10:00:36 3/2/2013 3 2 2013 10 666 525608 4820024 54 40
18:00:53 12/11/2011 12 11 2011 18 801 527277 4820030 49 40
8:00:54 1/3/2013 1 3 2013 8 677 521719 4820010 159 40
6:00:48 4/6/2009 4 6 2009 6 637 524294 4820019 120 39
4:00:53 4/19/2011 4 19 2011 4 641 521224 4820009 161 40
10:00:27 11/26/2010 11 26 2010 10 653 522725 4820014 156 40
12:00:48 3/12/2011 3 12 2011 12 653 523449 4820016 158 40
8:00:49 4/18/2008 4 18 2008 8 636 524060 4820019 120 39
4:00:25 12/11/2011 12 11 2011 4 650 526843 4820029 48 40
18:00:24 1/16/2014 1 16 2014 18 679 522776 4820014 156 40
14:00:23 3/28/2014 3 28 2014 14 908 525263 4820023 54 40
22:00:47 4/22/2011 4 22 2011 22 655 521262 4820010 161 40
12:00:53 1/29/2010 1 29 2010 12 643 523212 4820016 158 40
8:01:12 4/12/2010 4 12 2010 8 640 525045 4820023 55 40
10:00:33 4/8/2012 4 8 2012 10 676 525170 4820024 55 40
12:00:41 3/19/2010 3 19 2010 12 642 524023 4820020 120 39
18:02:53 3/28/2010 3 28 2010 18 642 525302 4820024 54 40
8:00:47 4/10/2008 4 10 2008 8 631 523367 4820018 158 40
0:00:54 4/3/2012 4 3 2012 0 671 521571 4820012 161 40
22:00:41 12/1/2011 12 1 2011 22 658 526622 4820030 50 40
2:00:32 11/30/2013 11 30 2013 2 907 527319 4820033 49 40
14:00:24 3/7/2011 3 7 2011 14 650 523722 4820019 160 40
4:00:42 5/1/2010 5 1 2010 4 650 526071 4820028 51 40
2:00:41 11/24/2013 11 24 2013 2 909 523966 4820020 160 40
10:00:42 3/22/2009 3 22 2009 10 644 523946 4820020 160 40
12:00:53 4/25/2011 4 25 2011 12 662 524016 4820021 120 39
16:00:56 3/16/2014 3 16 2014 16 916 524444 4820023 56 40
6:00:19 3/20/2010 3 20 2010 6 642 523196 4820018 157 40
6:00:53 4/19/2011 4 19 2011 6 641 521258 4820012 161 40
12:00:50 4/17/2011 4 17 2011 12 654 524029 4820021 120 39
12:00:54 1/26/2014 1 26 2014 12 917 523113 4820018 157 40
10:00:53 4/19/2008 4 19 2008 10 635 523817 4820021 160 40
6:00:55 4/11/2014 4 11 2014 6 909 525419 4820027 54 40
0:00:53 1/5/2011 1 5 2011 0 646 521936 4820014 159 40
16:01:14 3/18/2010 3 18 2010 16 644 524195 4820022 120 39
10:01:12 2/23/2012 2 23 2012 10 663 524167 4820022 120 39
8:00:39 4/8/2012 4 8 2012 8 675 524449 4820023 56 40
20:00:54 4/20/2014 4 20 2014 20 916 521573 4820014 161 40
6:00:44 3/26/2014 3 26 2014 6 918 526264 4820030 51 40
6:00:42 12/11/2011 12 11 2011 6 658 527168 4820034 48 40
10:00:42 4/17/2008 4 17 2008 10 636 524032 4820022 120 39



8:00:23 1/31/2013 1 31 2013 8 663 521735 4820014 159 40
8:01:11 3/2/2011 3 2 2011 8 639 523732 4820021 160 40
2:00:53 1/31/2013 1 31 2013 2 663 521729 4820014 159 40
8:00:22 3/2/2011 3 2 2011 8 650 523752 4820021 160 40
4:00:48 1/17/2013 1 17 2013 4 679 521713 4820014 159 40
10:00:47 3/20/2009 3 20 2009 10 633 523340 4820020 158 40
10:00:45 3/15/2009 3 15 2009 10 633 524016 4820022 120 39
0:00:54 1/17/2013 1 17 2013 0 679 521716 4820015 159 40
12:01:12 12/20/2012 12 20 2012 12 675 523703 4820021 160 40
12:00:55 3/12/2011 3 12 2011 12 650 523517 4820021 158 40
18:01:07 4/19/2011 4 19 2011 18 666 523978 4820023 160 40
16:00:14 3/18/2011 3 18 2011 16 655 522822 4820019 157 40
18:00:21 4/30/2009 4 30 2009 18 645 526832 4820034 48 40
4:00:35 1/18/2013 1 18 2013 4 679 521732 4820015 159 40
16:00:53 3/20/2009 3 20 2009 16 647 523821 4820022 160 40
16:00:44 12/20/2012 12 20 2012 16 675 523860 4820022 160 40
16:00:20 4/3/2011 4 3 2011 16 650 525072 4820027 55 40
6:00:53 1/17/2013 1 17 2013 6 679 521716 4820015 159 40
20:00:20 4/21/2014 4 21 2014 20 913 523874 4820023 160 40
16:00:47 4/16/2011 4 16 2011 16 666 527200 4820036 48 40
14:00:53 1/17/2014 1 17 2014 14 908 522904 4820020 157 40
18:00:55 12/7/2010 12 7 2010 18 642 527041 4820035 48 40
18:00:56 4/28/2011 4 28 2011 18 668 527325 4820036 49 40
4:00:56 1/16/2013 1 16 2013 4 677 521507 4820015 161 40
16:00:54 2/26/2014 2 26 2014 16 908 526583 4820034 50 40
14:00:24 3/14/2010 3 14 2010 14 647 524951 4820027 55 40
8:00:29 4/13/2011 4 13 2011 8 650 523248 4820021 158 40
14:00:54 1/4/2014 1 4 2014 14 679 522746 4820020 156 40
16:00:53 3/10/2010 3 10 2010 16 639 526191 4820032 51 40
14:00:42 3/20/2009 3 20 2009 14 646 522848 4820020 157 40
18:00:53 1/12/2009 1 12 2009 18 632 521828 4820017 159 40
16:00:45 4/2/2010 4 2 2010 16 639 524428 4820026 56 40
22:02:15 12/12/2010 12 12 2010 22 801 521459 4820016 161 40
0:00:55 11/24/2013 11 24 2013 0 909 524071 4820025 120 39
8:00:18 3/31/2009 3 31 2009 8 648 523997 4820025 160 40
18:00:47 4/23/2009 4 23 2009 18 645 527094 4820037 48 40
10:00:55 3/28/2010 3 28 2010 10 801 524640 4820027 56 40
8:00:25 1/17/2013 1 17 2013 8 679 521715 4820017 159 40
8:01:25 1/10/2010 1 10 2010 8 641 521281 4820016 161 40
18:00:47 12/22/2009 12 22 2009 18 641 520426 4820013 164 40
2:00:51 12/12/2012 12 12 2012 2 670 526929 4820036 48 40
8:00:33 2/23/2011 2 23 2011 8 639 523903 4820025 160 40
0:01:11 1/10/2010 1 10 2010 0 639 521249 4820016 161 40
16:00:48 4/2/2012 4 2 2012 16 681 524143 4820026 120 39
18:00:53 3/18/2010 3 18 2010 18 650 523783 4820025 160 40
2:00:29 4/20/2008 4 20 2008 2 632 521216 4820016 161 40
18:00:47 3/23/2009 3 23 2009 18 635 522968 4820022 157 40
14:00:23 4/19/2011 4 19 2011 14 666 524285 4820027 120 39
16:00:47 11/24/2011 11 24 2011 16 662 521870 4820019 159 40
4:00:44 2/19/2010 2 19 2010 4 642 527315 4820039 49 40
14:00:41 3/14/2010 3 14 2010 14 801 524859 4820030 55 40
2:00:48 1/17/2013 1 17 2013 2 679 521713 4820019 159 40
10:00:48 4/20/2011 4 20 2011 10 801 522075 4820020 155 40
6:01:24 1/18/2013 1 18 2013 6 679 521734 4820019 159 40



12:00:56 3/2/2010 3 2 2010 12 640 523924 4820027 160 40
18:00:49 4/14/2012 4 14 2012 18 677 524116 4820027 120 39
4:00:49 12/7/2013 12 7 2013 4 907 526919 4820038 48 40
14:00:43 3/28/2009 3 28 2009 14 635 523051 4820024 157 40
16:00:54 3/20/2010 3 20 2010 16 640 524417 4820029 56 40
10:00:56 3/4/2012 3 4 2012 10 665 524376 4820029 120 39
0:01:18 4/3/2012 4 3 2012 0 681 521539 4820019 161 40
12:00:21 3/18/2009 3 18 2009 12 644 523553 4820026 158 40
14:00:53 4/22/2008 4 22 2008 14 631 524241 4820029 120 39
14:00:24 3/12/2011 3 12 2011 14 653 523184 4820025 157 40
10:00:25 1/24/2012 1 24 2012 10 666 526004 4820035 53 40
18:00:28 4/7/2014 4 7 2014 18 907 523679 4820027 160 40
16:00:53 4/11/2011 4 11 2011 16 666 524290 4820029 120 39
22:00:43 1/14/2010 1 14 2010 22 643 526977 4820039 48 40
16:01:05 1/7/2014 1 7 2014 16 917 522677 4820024 156 40
14:00:53 3/1/2013 3 1 2013 14 671 523095 4820025 157 40
8:00:32 3/30/2013 3 30 2013 8 658 521830 4820021 159 40
16:00:43 3/1/2013 3 1 2013 16 671 523042 4820025 157 40
4:00:36 12/20/2009 12 20 2009 4 643 523710 4820028 160 40
4:00:54 4/27/2008 4 27 2008 4 633 521207 4820019 161 40
14:00:48 2/3/2014 2 3 2014 14 907 522952 4820025 157 40
12:00:42 3/26/2011 3 26 2011 12 667 524502 4820030 56 40
14:00:42 4/1/2009 4 1 2009 14 642 523089 4820026 157 40
10:00:41 3/8/2012 3 8 2012 10 663 523669 4820028 160 40
14:00:47 3/20/2011 3 20 2011 14 662 522974 4820025 157 40
10:00:48 3/14/2009 3 14 2009 10 644 526692 4820039 50 40
14:00:47 3/12/2011 3 12 2011 14 650 523523 4820028 158 40
2:00:26 12/11/2011 12 11 2011 2 650 526851 4820040 48 40
10:01:52 3/1/2013 3 1 2013 10 666 526006 4820037 53 40
12:00:47 3/26/2011 3 26 2011 12 668 525009 4820033 55 40
4:00:49 1/7/2014 1 7 2014 4 908 522185 4820024 155 40
12:01:11 4/23/2014 4 23 2014 12 917 524532 4820032 56 40
18:00:24 3/24/2013 3 24 2013 18 663 524894 4820033 55 40
14:00:52 2/26/2014 2 26 2014 14 908 526519 4820039 50 40
8:00:24 3/23/2008 3 23 2008 8 632 523531 4820028 158 40
12:00:47 3/21/2014 3 21 2014 12 913 527566 4820044 49 40
2:00:55 4/17/2014 4 17 2014 2 917 525852 4820037 53 40
8:01:08 12/26/2013 12 26 2013 8 908 523219 4820028 158 40
22:00:55 3/23/2009 3 23 2009 22 637 523898 4820030 160 40
10:00:32 11/10/2010 11 10 2010 10 650 522903 4820027 157 40
10:00:56 3/23/2009 3 23 2009 10 639 523714 4820029 160 40
12:00:20 4/2/2011 4 2 2011 12 660 524178 4820031 120 39
2:00:48 3/20/2010 3 20 2010 2 642 523205 4820028 157 40
10:00:54 1/24/2014 1 24 2014 10 916 524665 4820033 56 40
2:00:26 12/7/2013 12 7 2013 2 907 526932 4820042 48 40
18:00:57 1/23/2013 1 23 2013 18 680 522744 4820026 156 40
8:00:54 3/18/2011 3 18 2011 8 661 523177 4820028 157 40
10:00:43 3/23/2008 3 23 2008 10 633 523352 4820029 158 40
6:00:21 4/17/2014 4 17 2014 6 917 526080 4820039 51 40
20:00:24 12/9/2012 12 9 2012 20 658 527269 4820044 49 40
8:00:36 3/13/2014 3 13 2014 8 917 525899 4820038 53 40
22:00:44 1/2/2013 1 2 2013 22 677 521622 4820023 159 40
6:00:47 3/14/2010 3 14 2010 6 801 525896 4820039 53 40
2:00:54 1/16/2013 1 16 2013 2 677 521507 4820023 161 40



10:00:25 4/11/2009 4 11 2009 10 647 523683 4820031 160 40
6:00:15 3/24/2011 3 24 2011 6 664 523553 4820030 158 40
18:00:56 4/14/2012 4 14 2012 18 671 523729 4820031 160 40
0:00:53 12/12/2012 12 12 2012 0 670 526928 4820043 48 40
16:00:24 3/7/2014 3 7 2014 16 908 522631 4820028 156 40
8:00:48 4/5/2012 4 5 2012 8 675 524913 4820036 55 40
18:00:54 4/6/2014 4 6 2014 18 908 525816 4820039 53 40
6:00:23 4/27/2008 4 27 2008 6 634 521612 4820025 159 40
14:00:47 3/23/2011 3 23 2011 14 664 523211 4820030 158 40
22:00:53 12/11/2012 12 11 2012 22 666 527279 4820045 49 40
10:00:53 12/12/2010 12 12 2010 10 654 523071 4820030 157 40
10:00:52 3/21/2009 3 21 2009 10 646 523309 4820031 158 40
10:00:54 1/26/2014 1 26 2014 10 917 523105 4820030 157 40
10:00:33 3/14/2010 3 14 2010 10 647 524939 4820037 55 40
18:00:43 4/15/2012 4 15 2012 18 666 523983 4820033 160 40
14:00:41 1/6/2014 1 6 2014 14 907 522681 4820029 156 40
18:00:50 4/2/2014 4 2 2014 18 918 524154 4820034 120 39
6:00:47 3/19/2011 3 19 2011 6 666 523281 4820032 158 40
8:00:26 3/25/2010 3 25 2010 8 644 523491 4820032 158 40
18:00:47 4/9/2008 4 9 2008 18 636 521833 4820027 159 40
18:00:25 3/21/2009 3 21 2009 18 637 524615 4820037 56 40
8:00:41 4/18/2011 4 18 2011 8 668 521643 4820027 159 40
8:00:35 3/19/2009 3 19 2009 8 645 524146 4820035 120 39
22:00:15 4/16/2008 4 16 2008 22 631 521203 4820025 161 40
10:00:41 3/6/2010 3 6 2010 10 643 526484 4820044 50 40
2:00:48 12/11/2012 12 11 2012 2 657 527261 4820047 49 40
4:00:53 3/20/2010 3 20 2010 4 642 523203 4820032 157 40
22:00:55 4/20/2014 4 20 2014 22 916 521610 4820027 159 40
4:00:47 3/16/2010 3 16 2010 4 746 527513 4820049 49 40
6:01:18 12/26/2013 12 26 2013 6 908 523221 4820032 158 40
0:00:24 12/11/2011 12 11 2011 0 650 526886 4820046 48 40
6:00:56 1/10/2010 1 10 2010 6 639 521422 4820027 161 40
8:00:52 4/3/2008 4 3 2008 8 634 523976 4820035 160 40
16:00:43 4/9/2008 4 9 2008 16 636 522934 4820032 157 40
2:00:54 4/9/2012 4 9 2012 2 679 525417 4820041 54 40
12:00:53 1/24/2012 1 24 2012 12 666 525992 4820043 53 40
16:00:42 4/16/2009 4 16 2009 16 640 524113 4820036 120 39
6:00:54 12/11/2011 12 11 2011 6 801 526907 4820047 48 40
8:00:39 3/13/2011 3 13 2011 8 654 523769 4820035 160 40
8:00:51 4/5/2012 4 5 2012 8 672 526430 4820045 50 40
6:00:31 4/17/2008 4 17 2008 6 631 521242 4820027 161 40
18:00:41 1/2/2013 1 2 2013 18 677 521626 4820028 159 40
10:00:48 3/21/2011 3 21 2011 10 659 523994 4820036 160 40
22:00:25 12/9/2012 12 9 2012 22 658 527271 4820049 49 40
14:00:49 4/21/2010 4 21 2010 14 639 522917 4820033 157 40
18:01:11 2/28/2010 2 28 2010 18 640 525497 4820043 54 40
10:00:25 4/12/2010 4 12 2010 10 652 523511 4820035 158 40
0:00:42 12/22/2012 12 22 2012 0 663 523183 4820034 157 40
12:00:23 3/21/2011 3 21 2011 12 659 523985 4820037 160 40
6:00:53 2/15/2010 2 15 2010 6 642 525809 4820044 53 40
18:00:54 4/30/2010 4 30 2010 18 644 524553 4820040 56 40
18:00:28 4/9/2008 4 9 2008 18 632 522150 4820031 155 40
12:00:43 4/2/2011 4 2 2011 12 664 524367 4820039 120 39
0:02:14 1/5/2010 1 5 2010 0 641 521555 4820029 161 40



10:00:24 4/9/2010 4 9 2010 10 655 526773 4820048 50 40
14:00:25 2/27/2014 2 27 2014 14 918 525217 4820042 54 40
20:00:32 12/4/2013 12 4 2013 20 907 527521 4820051 49 40
8:00:37 3/18/2010 3 18 2010 8 642 524456 4820040 56 40
8:00:47 3/18/2010 3 18 2010 8 652 524481 4820040 56 40
12:00:42 3/19/2011 3 19 2011 12 666 523207 4820035 158 40
10:00:35 3/23/2008 3 23 2008 10 634 523298 4820036 158 40
2:00:55 1/10/2010 1 10 2010 2 639 521290 4820029 161 40
10:00:49 4/3/2012 4 3 2012 10 675 525407 4820044 54 40
8:00:23 3/27/2010 3 27 2010 8 638 524794 4820042 56 40
8:00:44 3/28/2012 3 28 2012 8 658 522611 4820034 156 40
14:00:49 1/7/2014 1 7 2014 14 917 522690 4820034 156 40
10:00:32 3/22/2009 3 22 2009 10 635 523906 4820039 160 40
10:00:53 12/12/2010 12 12 2010 10 653 523058 4820036 157 40
14:00:44 3/10/2010 3 10 2010 14 639 526187 4820047 51 40
6:00:54 4/5/2010 4 5 2010 6 638 521612 4820031 159 40
6:00:49 3/21/2009 3 21 2009 6 640 523904 4820039 160 40
8:00:36 3/22/2014 3 22 2014 8 907 524091 4820040 120 39
14:00:53 4/6/2014 4 6 2014 14 916 523298 4820037 158 40
6:00:57 4/4/2010 4 4 2010 6 638 521292 4820031 161 40
14:00:40 4/16/2012 4 16 2012 14 676 523462 4820038 158 40
10:00:54 3/14/2010        3       14      2010    10      651     525544  4820046 54      40
4:00:47 4/20/2008       4       20      2008    4       632     521242  4820031 161     40
10:00:09        3/24/2008       3       24      2008    10      631     523463  4820038 158     40
14:00:48        3/21/2011       3       21      2011    14      661     523613  4820039 160     40
10:00:49        12/23/2010      12      23      2010    10      642     526712  4820050 50      40
14:00:43        4/8/2008        4       8       2008    14      635     522932  4820036 157     40
12:00:36        3/23/2011       3       23      2011    12      667     523234  4820037 158     40
8:00:56 4/21/2010       4       21      2010    8       639     524971  4820044 55      40
12:00:48        4/6/2014        4       6       2014    12      908     524306  4820041 120     39
10:00:47        3/23/2009       3       23      2009    10      637     523523  4820039 158     40
10:00:57        12/12/2010      12      12      2010    10      655     523055  4820037 157     40
16:00:50        4/9/2008        4       9       2008    16      635     522851  4820037 157     40
20:00:56        1/2/2014        1       2       2014    20      911     524475  4820043 56      40
4:00:54 4/17/2008       4       17      2008    4       631     521243  4820032 161     40
12:00:54        3/7/2011        3       7       2011    12      650     523634  4820040 160     40
14:00:44        3/26/2010       3       26      2010    14      655     525948  4820048 53      40
2:00:49 4/3/2012        4       3       2012    2       671     521592  4820033 161     40
14:00:54        2/10/2011       2       10      2011    14      642     523615  4820040 160     40
18:00:41        3/17/2010       3       17      2010    18      650     525415  4820047 54      40
0:01:17 1/15/2010       1       15      2010    0       644     526760  4820052 50      40
20:00:33        4/16/2014       4       16      2014    20      907     524589  4820044 56      40
10:00:50        5/9/2011        5       9       2011    10      666     524326  4820043 120     39
8:00:47 4/4/2011        4       4       2011    8       664     524377  4820043 120     39
18:00:47        3/21/2009       3       21      2009    18      645     525104  4820046 55      40
12:00:42        3/4/2014        3       4       2014    12      916     523686  4820041 160     40
12:00:47        1/4/2011        1       4       2011    12      638     523105  4820039 157     40
10:00:55        3/29/2014       3       29      2014    10      909     525495  4820047 54      40
14:00:41        1/24/2012       1       24      2012    14      666     525991  4820049 53      40
22:00:53        12/27/2012      12      27      2012    22      675     523204  4820039 157     40
18:00:42        4/7/2011        4       7       2011    18      661     524310  4820043 120     39
0:00:42 4/5/2012        4       5       2012    0       675     525793  4820049 53      40
10:00:54        3/27/2009       3       27      2009    10      639     523564  4820041 158     40
8:01:11 4/12/2011       4       12      2011    8       654     523669  4820041 160     40



6:00:53 4/20/2008       4       20      2008    6       632     521235  4820033 161     40
18:00:55        1/6/2014        1       6       2014    18      907     522214  4820036 155     40
6:01:11 1/19/2010       1       19      2010    6       639     527404  4820056 49      40
18:00:47        4/1/2009        4       1       2009    18      635     523162  4820040 157     40
12:00:23        4/27/2011       4       27      2011    12      664     524110  4820043 120     39
2:00:55 3/8/2011        3       8       2011    2       650     523810  4820042 160     40
6:00:24 3/8/2011        3       8       2011    6       650     523811  4820042 160     40
22:00:53        4/12/2013       4       12      2013    22      679     521424  4820034 161     40
18:00:22        4/21/2009       4       21      2009    18      644     524077  4820043 120     39
8:00:54 3/18/2010       3       18      2010    8       746     524473  4820045 56      40
16:00:42        3/18/2011       3       18      2011    16      654     522842  4820039 157     40
18:00:44        12/11/2011      12      11      2011    18      658     527205  4820055 48      40
10:00:55        3/27/2009       3       27      2009    10      647     523566  4820042 158     40
10:01:11        3/2/2010        3       2       2010    10      647     523939  4820043 160     40
12:00:56        3/12/2010       3       12      2010    12      651     526459  4820053 50      40
22:00:53        11/23/2013      11      23      2013    22      909     524054  4820044 120     39
16:00:26        12/18/2008      12      18      2008    16      633     523235  4820041 158     40
2:00:21 4/27/2008       4       27      2008    2       634     521552  4820036 161     40
16:00:48        3/21/2010       3       21      2010    16      654     523753  4820043 160     40
10:00:48        12/12/2010      12      12      2010    10      650     523210  4820041 158     40
12:00:41        4/12/2011       4       12      2011    12      659     523383  4820042 158     40
18:00:56        4/13/2012       4       13      2012    18      677     523819  4820044 160     40
12:00:55        3/30/2009       3       30      2009    12      644     523175  4820042 157     40
12:01:12        4/4/2013        4       4       2013    12      679     524134  4820045 120     39
12:00:41        1/9/2010        1       9       2010    12      640     523209  4820042 158     40
14:00:41        3/1/2013        3       1       2013    14      665     525955  4820052 53      40
2:00:48 4/7/2010        4       7       2010    2       647     521691  4820037 159     40
4:00:26 3/24/2011       3       24      2011    4       663     523528  4820044 158     40
8:00:42 4/13/2009       4       13      2009    8       644     526072  4820053 51      40
2:00:43 1/5/2011        1       5       2011    2       646     521910  4820038 159     40
14:00:41        1/16/2010       1       16      2010    14      643     525789  4820052 53      40
6:00:53 4/7/2014        4       7       2014    6       916     521608  4820037 159     40
16:00:42        4/22/2008       4       22      2008    16      631     524143  4820046 120     39
12:00:26        3/22/2009       3       22      2009    12      635     523909  4820045 160     40
22:00:54        12/21/2012      12      21      2012    22      675     525030  4820050 55      40
14:00:53        4/3/2014        4       3       2014    14      914     522134  4820039 155     40
16:00:26        4/27/2013       4       27      2013    16      677     523287  4820043 158     40
4:00:24 3/21/2009       3       21      2009    4       640     523904  4820046 160     40
4:00:54 3/8/2011        3       8       2011    4       650     523811  4820045 160     40
18:00:36        4/11/2010       4       11      2010    18      639     523258  4820044 158     40
10:00:10        4/17/2011       4       17      2011    10      668     524988  4820050 55      40
8:00:55 3/23/2011       3       23      2011    8       665     523687  4820045 160     40
12:00:54        2/4/2010        2       4       2010    12      633     523190  4820044 157     40
2:00:55 3/24/2011       3       24      2011    2       663     523532  4820045 158     40
8:01:16 3/19/2011       3       19      2011    8       667     523670  4820046 160     40
18:01:03        12/11/2011      12      11      2011    18      650     527181  4820059 48      40
8:00:41 2/24/2011       2       24      2011    8       638     524066  4820047 120     39
6:00:39 4/10/2008       4       10      2008    6       635     523247  4820044 158     40
18:00:48        2/17/2012       2       17      2012    18      663     524873  4820050 55      40
12:00:55        3/3/2012        3       3       2012    12      666     524161  4820048 120     39
14:00:42        3/2/2012        3       2       2012    14      663     526054  4820055 51      40
16:00:22        2/20/2014       2       20      2014    16      907     523143  4820044 157     40
6:00:47 3/24/2011       3       24      2011    6       663     523535  4820046 158     40
14:00:47        11/26/2010      11      26      2010    14      639     524019  4820048 120     39



8:00:53 3/30/2013       3       30      2013    8       663     522176  4820041 155     40
16:00:41        4/2/2009        4       2       2009    16      642     523088  4820045 157     40
18:00:54        1/9/2010        1       9       2010    18      643     521722  4820040 159     40
0:01:11 4/8/2010        4       8       2010    0       650     521265  4820039 161     40
16:00:53        1/16/2013       1       16      2013    16      665     523213  4820046 158     40
4:00:54 4/7/2010        4       7       2010    4       647     521702  4820041 159     40
16:01:11        3/6/2010        3       6       2010    16      638     526597  4820058 50      40
4:00:25 4/7/2014        4       7       2014    4       916     521609  4820041 159     40
4:00:59 1/16/2013       1       16      2013    4       665     521872  4820042 159     40
22:00:56        12/21/2013      12      21      2013    22      913     527118  4820061 48      40
14:00:49        4/12/2011       4       12      2011    14      801     522647  4820044 156     40
16:00:44        3/20/2009       3       20      2009    16      634     523999  4820049 160     40
8:00:55 1/5/2011        1       5       2011    8       646     522022  4820043 155     40
14:00:48        3/20/2014       3       20      2014    14      916     523480  4820048 158     40
14:00:42        3/18/2009       3       18      2009    14      642     523465  4820048 158     40
6:00:47 1/10/2010       1       10      2010    6       641     521261  4820041 161     40
2:00:43 12/7/2013       12      7       2013    2       911     526974  4820061 48      40
16:00:53        3/25/2014       3       25      2014    16      916     524283  4820051 120     39
6:00:47 2/19/2010       2       19      2010    6       642     527265  4820063 49      40
12:00:55        3/2/2010        3       2       2010    12      638     524024  4820051 120     39
10:00:47        3/6/2010        3       6       2010    10      638     526605  4820061 50      40
2:01:12 4/23/2010       4       23      2010    2       640     526598  4820061 50      40
22:00:53        3/25/2012       3       25      2012    22      670     521504  4820042 161     40
12:00:41        4/7/2010        4       7       2010    12      647     524681  4820053 56      40
8:00:42 4/27/2009       4       27      2009    8       645     527391  4820064 49      40
14:00:54        4/4/2012        4       4       2012    14      663     524267  4820052 120     39
6:00:50 4/20/2011       4       20      2011    6       667     521458  4820043 161     40
10:00:42        5/3/2011        5       3       2011    10      658     524369  4820053 120     39
12:00:56        3/1/2013        3       1       2013    12      665     525951  4820059 53      40
10:00:23        4/20/2011       4       20      2011    10      658     524779  4820054 56      40
14:00:43        4/6/2011        4       6       2011    14      660     525354  4820056 54      40
16:00:42        4/8/2012        4       8       2012    16      675     524194  4820052 120     39
0:00:42 4/25/2013       4       25      2013    0       677     521310  4820043 161     40
10:00:54        3/17/2010       3       17      2010    10      652     525278  4820056 54      40
10:00:43        5/3/2011        5       3       2011    10      666     524359  4820053 120     39
0:00:36 3/26/2012       3       26      2012    0       670     521505  4820043 161     40
0:00:41 4/17/2014       4       17      2014    0       917     525778  4820058 53      40
8:00:33 3/17/2010       3       17      2010    8       746     526115  4820060 51      40
8:00:54 4/19/2008       4       19      2008    8       635     523792  4820051 160     40
10:00:26        3/24/2008       3       24      2008    10      636     523513  4820050 158     40
18:00:55        3/23/2010       3       23      2010    18      639     521550  4820044 161     40
10:00:30        3/27/2009       3       27      2009    10      644     523527  4820051 158     40
22:00:25        12/4/2013       12      4       2013    22      911     527335  4820065 49      40
16:01:42        3/19/2010       3       19      2010    16      644     524111  4820053 120     39
12:00:53        5/1/2010        5       1       2010    12      644     523254  4820050 158     40
6:00:28 5/1/2009        5       1       2009    6       646     521737  4820045 159     40
8:01:10 3/14/2014       3       14      2014    8       913     527477  4820067 49      40
12:00:43        4/19/2011       4       19      2011    12      654     525953  4820060 53      40
4:00:51 12/27/2013      12      27      2013    4       909     523207  4820051 158     40
20:00:54        12/6/2013       12      6       2013    20      911     527367  4820067 49      40
2:00:54 3/26/2012       3       26      2012    2       670     521507  4820045 161     40
6:00:55 12/27/2013      12      27      2013    6       909     523205  4820051 157     40
14:01:55        4/4/2012        4       4       2012    14      665     523856  4820053 160     40
8:00:54 2/23/2014       2       23      2014    8       918     523810  4820053 160     40



12:00:50        2/10/2011       2       10      2011    12      646     523065  4820051 157     40
12:00:24        3/22/2009       3       22      2009    12      645     523856  4820054 160     40
14:00:47        1/16/2013       1       16      2013    14      665     523210  4820051 158     40
22:00:55        4/24/2013       4       24      2013    22      677     521305  4820045 161     40
2:00:53 4/15/2012       4       15      2012    2       670     524538  4820057 56      40
14:00:54        4/30/2011       4       30      2011    14      665     523924  4820055 160     40
18:01:10        4/3/2010        4       3       2010    18      639     526882  4820066 48      40
16:00:47        3/22/2009       3       22      2009    16      635     523942  4820055 160     40
4:00:48 3/23/2011       3       23      2011    4       662     523933  4820055 160     40
10:00:26        3/22/2009       3       22      2009    10      645     523855  4820055 160     40
8:00:26 4/30/2011       4       30      2011    8       666     525515  4820061 54      40
6:00:27 4/7/2010        4       7       2010    6       647     521693  4820047 159     40
12:00:20        3/14/2009       3       14      2009    12      644     526733  4820066 50      40
18:00:53        4/14/2010       4       14      2010    18      746     523827  4820055 160     40
18:00:53        4/9/2008        4       9       2008    18      631     521835  4820048 159     40
8:00:56 1/19/2010       1       19      2010    8       639     527399  4820068 49      40
2:00:54 4/3/2012        4       3       2012    2       681     521542  4820047 161     40
12:00:53        3/23/2011       3       23      2011    12      664     523187  4820053 157     40
10:00:54        3/16/2010       3       16      2010    10      746     525820  4820062 53      40
16:01:11        3/26/2014       3       26      2014    16      916     524143  4820056 120     39
12:00:53        1/24/2014       1       24      2014    12      916     524680  4820058 56      40
0:00:34 4/24/2013       4       24      2013    0       658     521515  4820047 161     40
8:00:53 2/1/2014        2       1       2014    8       916     523382  4820054 158     40
8:00:41 4/8/2009        4       8       2009    8       640     526517  4820065 50      40
8:00:53 3/27/2009       3       27      2009    8       637     523826  4820055 160     40
12:01:05        3/6/2010        3       6       2010    12      638     526606  4820066 50      40
6:00:49 3/14/2010       3       14      2010    6       643     525714  4820062 53      40
14:01:11        3/28/2014       3       28      2014    14      916     525282  4820061 54      40
8:00:31 2/23/2014       2       23      2014    8       907     523755  4820055 160     40
12:00:43        3/2/2013        3       2       2013    12      666     525521  4820062 54      40
10:00:41        5/1/2010        5       1       2010    10      644     523239  4820054 158     40
6:00:47 3/23/2011       3       23      2011    6       662     523937  4820056 160     40
14:00:24        3/6/2010        3       6       2010    14      638     526603  4820066 50      40
12:00:49        2/23/2011       2       23      2011    12      642     523906  4820056 160     40
6:00:47 4/20/2011       4       20      2011    6       801     521572  4820048 161     40
0:00:53 12/13/2013      12      13      2013    0       908     526312  4820065 51      40
8:00:41 4/16/2012       4       16      2012    8       676     523839  4820056 160     40
14:00:53        3/11/2010       3       11      2010    14      647     525840  4820064 53      40
14:00:49        3/13/2010       3       13      2010    14      650     525738  4820063 53      40
18:00:35        1/4/2010        1       4       2010    18      644     523261  4820055 158     40
12:00:43        4/28/2013       4       28      2013    12      658     523920  4820057 160     40
12:01:23        2/18/2014       2       18      2014    12      918     524192  4820058 120     39
2:00:25 4/24/2013       4       24      2013    2       658     521517  4820049 161     40
10:00:22        3/13/2009       3       13      2009    10      644     526766  4820068 50      40
2:00:42 4/9/2011        4       9       2011    2       660     522238  4820052 155     40
16:00:44        4/25/2011       4       25      2011    16      654     524033  4820058 120     39
6:00:48 3/31/2009       3       31      2009    6       645     524085  4820059 120     39
2:00:48 2/19/2010       2       19      2010    2       642     527377  4820071 49      40
22:00:54        4/26/2010       4       26      2010    22      654     524425  4820060 56      40
10:00:42        4/19/2013       4       19      2013    10      671     523588  4820057 158     40
0:01:03 3/24/2010       3       24      2010    0       653     521191  4820049 161     40
8:00:46 1/27/2014       1       27      2014    8       917     522109  4820053 155     40
22:00:56        3/23/2009       3       23      2009    22      646     523797  4820059 160     40
10:00:41        3/2/2010        3       2       2010    10      638     524038  4820059 120     39



0:00:54 12/21/2012      12      21      2012    0       679     523252  4820057 158     40
18:03:23        3/28/2010       3       28      2010    18      801     524865  4820063 55      40
4:00:54 4/4/2010        4       4       2010    4       638     521228  4820050 161     40
6:01:22 3/30/2009       3       30      2009    6       645     523921  4820059 160     40
8:00:54 4/10/2009       4       10      2009    8       645     523836  4820059 160     40
16:00:51        4/30/2011       4       30      2011    16      665     524057  4820060 120     39
16:00:42        4/7/2009        4       7       2009    16      645     526092  4820068 51      40
12:00:54        3/27/2009       3       27      2009    12      639     523464  4820058 158     40
12:00:42        3/27/2009       3       27      2009    12      644     523532  4820058 158     40
12:00:35        1/5/2014        1       5       2014    12      907     523201  4820057 157     40
16:00:27        3/25/2013       3       25      2013    16      671     523789  4820059 160     40
14:00:42        4/3/2008        4       3       2008    14      637     522657  4820056 156     40
8:00:42 4/24/2011       4       24      2011    8       662     521651  4820052 159     40
10:01:19        3/20/2009       3       20      2009    10      634     523671  4820059 160     40
18:00:54        3/6/2014        3       6       2014    18      918     523253  4820058 158     40
8:00:53 3/29/2011       3       29      2011    8       661     524507  4820062 56      40
14:00:30        11/26/2010      11      26      2010    14      643     523976  4820061 160     40
6:00:20 1/7/2014        1       7       2014    6       908     522170  4820055 155     40
14:00:41        3/4/2013        3       4       2013    14      663     524233  4820062 120     39
16:00:54        1/10/2010       1       10      2010    16      639     522103  4820055 155     40
14:00:47        1/1/2013        1       1       2013    14      679     522993  4820058 157     40
0:00:25 12/21/2010      12      21      2010    0       642     525096  4820065 55      40
4:01:23 1/17/2010       1       17      2010    4       644     521879  4820054 159     40
6:00:33 12/12/2012      12      12      2012    6       666     526831  4820072 48      40
0:00:47 11/30/2013      11      30      2013    0       907     527336  4820074 49      40
22:00:49        4/4/2010        4       4       2010    22      638     521489  4820053 161     40
18:00:50        4/2/2012        4       2       2012    18      680     523592  4820060 158     40
8:00:42 3/31/2009       3       31      2009    8       642     524178  4820063 120     39
14:00:42        4/20/2011       4       20      2011    14      663     523334  4820060 158     40
8:00:27 4/16/2012       4       16      2012    8       665     523899  4820062 160     40
10:00:42        3/10/2013       3       10      2013    10      663     523815  4820062 160     40
18:03:09        5/10/2010       5       10      2010    18      656     523800  4820062 160     40
20:00:48        12/21/2013      12      21      2013    20      913     527263  4820075 49      40
12:00:54        3/10/2011       3       10      2011    12      801     523568  4820061 158     40
6:00:48 3/18/2010 3 18 2010 6 652 524511 4820065 56 40
14:00:53 4/2/2012 4 2 2012 14 673 524084 4820064 120 39
6:01:00 4/8/2010 4 8 2010 6 650 521348 4820055 161 40
8:00:54 4/6/2012 4 6 2012 8 672 525620 4820070 53 40
0:00:27 12/28/2013 12 28 2013 0 907 523278 4820061 158 40
12:01:11 4/9/2012 4 9 2012 12 677 523804 4820063 160 40
12:00:37 3/10/2013 3 10 2013 12 677 523694 4820063 160 40
6:00:15 1/28/2009 1 28 2009 6 637 521744 4820056 159 40
8:01:11 3/8/2014 3 8 2014 8 908 523621 4820063 160 40
14:00:48 4/6/2011 4 6 2011 14 661 525086 4820068 55 40
10:00:53 3/19/2009 3 19 2009 10 646 523898 4820064 160 40
16:00:41 3/28/2010 3 28 2010 16 655 526617 4820074 50 40
10:01:11 3/1/2011 3 1 2011 10 801 523689 4820063 160 40
10:03:06 4/18/2008 4 18 2008 10 637 524490 4820066 56 40
14:00:54 3/16/2010 3 16 2010 14 651 525778 4820071 53 40
22:00:20 3/19/2010 3 19 2010 22 642 523793 4820064 160 40
10:00:54 1/24/2013 1 24 2013 10 677 522103 4820058 155 40
18:00:24 4/18/2012 4 18 2012 18 666 524835 4820068 55 40
14:00:53 2/10/2011 2 10 2011 14 801 523585 4820064 158 40
4:00:53 12/22/2012 12 22 2012 4 663 523205 4820063 157 40



16:00:55 3/16/2014 3 16 2014 16 917 524328 4820067 120 39
12:00:55 3/13/2010 3 13 2010 12 647 525701 4820072 53 40
10:01:03 3/18/2010 3 18 2010 10 650 523752 4820065 160 40
14:00:44 4/28/2014 4 28 2014 14 909 523761 4820065 160 40
14:00:51 12/24/2010 12 24 2010 14 642 526699 4820076 50 40
14:00:54 3/22/2009 3 22 2009 14 646 523759 4820065 160 40
4:00:54 4/9/2012 4 9 2012 4 679 525394 4820071 54 40
16:00:49 4/18/2012 4 18 2012 16 670 524189 4820067 120 39
2:00:54 12/22/2012 12 22 2012 2 663 523206 4820064 158 40
12:00:41 4/16/2009 4 16 2009 12 640 522756 4820063 156 40
0:00:24 4/9/2011 4 9 2011 0 665 521929 4820060 159 40
12:00:55 3/10/2011 3 10 2011 12 650 523560 4820066 158 40
14:01:25 4/23/2008 4 23 2008 14 631 522108 4820061 155 40
6:00:54 3/30/2009 3 30 2009 6 648 523900 4820067 160 40
22:00:56 4/8/2011 4 8 2011 22 665 521931 4820061 159 40
10:00:49 3/13/2010 3 13 2010 10 801 525819 4820074 53 40
12:00:48 12/8/2010 12 8 2010 12 647 522757 4820064 156 40
4:00:23 12/9/2011 12 9 2011 4 659 523238 4820065 158 40
16:00:47 4/17/2009 4 17 2009 16 641 524403 4820070 56 40
12:00:41 3/9/2011 3 9 2011 12 650 523767 4820067 160 40
14:00:09 3/20/2010 3 20 2010 14 655 522541 4820063 156 40
12:00:44 1/6/2014 1 6 2014 12 907 522767 4820064 156 40
14:01:23 2/20/2014 2 20 2014 14 907 523165 4820065 157 40
16:00:30 3/24/2011 3 24 2011 16 665 522793 4820064 156 40
22:00:52 11/29/2012 11 29 2012 22 671 522075 4820062 155 40
12:00:56 3/24/2008 3 24 2008 12 637 523491 4820067 158 40
12:00:54 3/24/2010 3 24 2010 12 641 522050 4820062 155 40
10:00:53 2/15/2013 2 15 2013 10 680 524515 4820071 56 40
0:00:48 1/4/2014 1 4 2014 0 679 522020 4820062 155 40
12:00:54 4/22/2011 4 22 2011 12 666 526158 4820077 51 40
10:00:47 3/11/2012 3 11 2012 10 666 523691 4820068 160 40
2:00:30 4/13/2009 4 13 2009 2 645 527184 4820081 48 40
10:00:54 3/23/2009 3 23 2009 10 638 523505 4820068 158 40
0:00:54 4/5/2012 4 5 2012 0 678 525826 4820076 53 40
14:00:26 3/21/2009 3 21 2009 14 644 523478 4820068 158 40
2:00:30 1/28/2009 1 28 2009 2 637 521731 4820062 159 40
10:00:50 3/12/2013 3 12 2013 10 663 523433 4820068 158 40
6:00:53 4/12/2012 4 12 2012 6 674 521842 4820062 159 40
12:00:28 3/3/2013 3 3 2013 12 663 524577 4820072 56 40
12:00:39 3/12/2013 3 12 2013 12 663 523425 4820068 158 40
18:00:54 3/18/2009 3 18 2009 18 637 522688 4820065 156 40
14:00:20 3/20/2014 3 20 2014 14 908 523302 4820068 158 40
10:00:41 4/13/2012 4 13 2012 10 666 525511 4820076 54 40
2:01:12 3/21/2009 3 21 2009 2 640 524640 4820073 56 40
10:00:44 3/30/2008 3 30 2008 10 633 523984 4820070 160 40
12:00:42 4/2/2012 4 2 2012 12 675 525263 4820075 54 40
16:00:53 3/8/2014 3 8 2014 16 917 524235 4820072 120 39
22:00:47 1/6/2014 1 6 2014 22 907 521952 4820064 159 40
16:00:21 3/17/2012 3 17 2012 16 663 523834 4820070 160 40
18:00:52 4/26/2009 4 26 2009 18 644 524205 4820072 120 39
2:00:20 4/6/2009 4 6 2009 2 639 521829 4820064 159 40
22:00:54 3/11/2014 3 11 2014 22 913 527503 4820085 49 40
8:00:53 2/27/2012 2 27 2012 8 666 524808 4820074 55 40
18:00:20 4/27/2011 4 27 2011 18 664 523877 4820071 160 40



10:00:54 4/16/2014 4 16 2014 10 908 523926 4820071 160 40
16:00:41 4/2/2012 4 2 2012 16 672 525060 4820075 55 40
18:00:53 12/23/2010 12 23 2010 18 639 526108 4820079 51 40
16:00:47 4/2/2012 4 2 2012 16 673 524097 4820072 120 39
6:00:53 3/18/2010 3 18 2010 6 642 524474 4820073 56 40
14:00:41 4/22/2011 4 22 2011 14 668 525982 4820079 53 40
12:01:11 3/11/2012 3 11 2012 12 666 523697 4820071 160 40
0:00:26 1/7/2014 1 7 2014 0 907 521954 4820065 159 40
6:00:49 1/27/2014 1 27 2014 6 917 522056 4820066 155 40
10:02:23 3/21/2009 3 21 2009 10 642 523854 4820072 160 40
10:00:17 4/20/2011 4 20 2011 10 667 522152 4820066 155 40
18:00:29 4/27/2009 4 27 2009 18 644 523878 4820072 160 40
6:00:47 3/18/2010 3 18 2010 6 746 524532 4820075 56 40
4:00:50 5/1/2010 5 1 2010 4 639 525843 4820080 53 40
22:00:45 12/23/2010 12 23 2010 22 639 526104 4820081 51 40
10:00:54 3/21/2011 3 21 2011 10 654 524089 4820074 120 39
10:00:48 3/1/2011 3 1 2011 10 638 523676 4820072 160 40
2:00:54 1/5/2010 1 5 2010 2 641 521564 4820065 161 40
10:00:53 3/20/2008 3 20 2008 10 636 523386 4820071 158 40
18:01:16 3/17/2010 3 17 2010 18 638 524090 4820074 120 39
4:00:56 1/28/2009 1 28 2009 4 637 521734 4820066 159 40
12:01:13 4/9/2013 4 9 2013 12 658 523992 4820074 160 40
14:00:47 12/6/2010 12 6 2010 14 650 522099 4820067 155 40
0:00:56 3/20/2010 3 20 2010 0 642 523238 4820071 158 40
14:00:37 4/9/2013 4 9 2013 14 658 523974 4820074 160 40
16:00:55 2/25/2014 2 25 2014 16 908 526280 4820083 51 40
12:00:47 2/18/2014 2 18 2014 12 907 524190 4820075 120 39
14:01:12 2/10/2011 2 10 2011 14 646 523568 4820073 158 40
4:00:44 1/19/2010 1 19 2010 4 639 527256 4820087 49 40
10:01:18 4/14/2012 4 14 2012 10 671 523892 4820074 160 40
16:00:42 4/12/2011 4 12 2011 16 801 522538 4820070 156 40
20:00:55 1/2/2012 1 2 2012 20 665 527426 4820088 49 40
6:00:13 2/19/2014 2 19 2014 6 918 524323 4820076 120 39
22:00:47 12/23/2010 12 23 2010 22 642 526045 4820083 51 40
12:00:53 4/5/2011 4 5 2011 12 664 524800 4820078 56 40
4:00:49 11/30/2013 11 30 2013 4 907 527179 4820087 48 40
16:00:54 11/28/2010 11 28 2010 16 647 522104 4820069 155 40
16:00:53 3/23/2014 3 23 2014 16 908 523514 4820074 158 40
22:00:47 4/15/2009 4 15 2009 22 635 521269 4820066 161 40
14:00:42 4/20/2012 4 20 2012 14 658 523774 4820074 160 40
10:00:37 3/27/2009 3 27 2009 10 648 523616 4820074 160 40
8:00:41 1/24/2012 1 24 2012 8 666 525982 4820083 53 40
8:00:54 12/5/2010 12 5 2010 8 639 527435 4820089 49 40
12:00:41 3/25/2009 3 25 2009 12 639 523312 4820073 158 40
12:01:26 4/15/2014 4 15 2014 12 909 527356 4820088 49 40
10:00:54 4/16/2012 4 16 2012 10 670 523779 4820075 160 40
8:00:55 4/16/2014 4 16 2014 8 908 523926 4820075 160 40
14:00:51 4/2/2012 4 2 2012 14 680 524130 4820076 120 39
12:00:36 4/13/2014 4 13 2014 12 909 526553 4820086 50 40
18:00:50 4/11/2011 4 11 2011 18 801 522966 4820072 157 40
16:00:55 3/18/2011 3 18 2011 16 665 522687 4820072 156 40
14:00:56 3/14/2010 3 14 2010 14 638 524742 4820079 56 40
8:00:53 3/20/2009 3 20 2009 8 644 523982 4820076 160 40
0:00:22 3/21/2009 3 21 2009 0 644 523187 4820073 157 40



22:00:37 4/23/2011 4 23 2011 22 662 521561 4820068 161 40
4:00:54 4/5/2012 4 5 2012 4 673 526920 4820087 48 40
18:00:54 12/23/2010 12 23 2010 18 642 526048 4820084 51 40
14:00:43 3/14/2010 3 14 2010 14 651 525231 4820081 54 40
8:01:10 3/9/2012 3 9 2012 8 666 523673 4820076 160 40
12:00:56 3/2/2010 3 2 2010 12 647 523902 4820076 160 40
10:00:42 4/8/2012 4 8 2012 10 675 524416 4820078 56 40
12:00:41 1/5/2014 1 5 2014 12 916 523182 4820074 157 40
18:00:47 12/9/2011 12 9 2011 18 655 521564 4820069 161 40
12:00:49 1/4/2014 1 4 2014 12 907 522716 4820073 156 40
16:00:47 4/4/2009 4 4 2009 16 644 523191 4820074 157 40
18:00:56 5/1/2008 5 1 2008 18 636 524908 4820081 55 40
18:00:24 4/20/2011 4 20 2011 18 662 521480 4820069 161 40
12:00:56 4/8/2012 4 8 2012 12 676 525104 4820082 55 40
18:00:41 4/24/2011 4 24 2011 18 667 523255 4820075 158 40
12:00:53 4/1/2009 4 1 2009 12 638 523007 4820074 157 40
12:00:55 3/2/2010 3 2 2010 12 639 523883 4820077 160 40
8:01:11 12/20/2012 12 20 2012 8 671 523151 4820075 157 40
6:00:23 12/20/2012 12 20 2012 6 671 523205 4820075 157 40
8:01:42 4/14/2008 4 14 2008 8 633 522122 4820071 155 40
20:00:53 1/6/2014 1 6 2014 20 907 521951 4820071 159 40
10:00:48 3/23/2009 3 23 2009 10 644 523478 4820076 158 40
8:00:56 3/10/2013 3 10 2013 8 663 523620 4820077 160 40
12:00:43 4/20/2012 4 20 2012 12 658 523804 4820078 160 40
2:00:55 12/20/2012 12 20 2012 2 671 523208 4820076 158 40
12:00:18 3/13/2010 3 13 2010 12 801 525791 4820085 53 40
8:00:50 4/1/2009 4 1 2009 8 644 523887 4820078 160 40
8:00:14 3/22/2009 3 22 2009 8 647 523547 4820078 158 40
14:00:32 2/27/2014 2 27 2014 14 908 525270 4820084 54 40
6:00:54 12/22/2012 12 22 2012 6 663 523211 4820077 158 40
14:00:43 3/1/2013 3 1 2013 14 658 525909 4820087 53 40
2:00:57 4/5/2010 4 5 2010 2 638 521533 4820071 161 40
4:00:50 12/20/2012 12 20 2012 4 671 523206 4820077 158 40
18:00:47 4/3/2011 4 3 2011 18 647 522500 4820075 156 40
8:01:15 4/12/2011 4 12 2011 8 669 523357 4820078 158 40
4:00:42 4/10/2013 4 10 2013 4 658 521501 4820071 161 40
6:00:51 3/16/2010 3 16 2010 6 746 527489 4820093 49 40
4:00:47 1/10/2010 1 10 2010 4 639 521318 4820071 161 40
18:00:40 4/25/2011 4 25 2011 18 666 524154 4820081 120 39
8:00:46 4/20/2011 4 20 2011 8 667 522103 4820074 155 40
12:00:27 12/6/2010 12 6 2010 12 650 522087 4820074 155 40
16:00:54 4/25/2010 4 25 2010 16 646 523403 4820078 158 40
12:00:54 3/19/2011 3 19 2011 12 654 523218 4820078 158 40
6:00:50 12/12/2012 12 12 2012 6 670 526908 4820091 48 40
10:00:53 3/23/2009 3 23 2009 10 646 523622 4820079 160 40
14:00:50 3/20/2009 3 20 2009 14 634 523818 4820080 160 40
14:00:44 3/17/2010 3 17 2010 14 652 525317 4820086 54 40
14:00:41 11/29/2010 11 29 2010 14 641 522066 4820074 155 40
10:00:56 3/23/2009 3 23 2009 10 642 523363 4820079 158 40
14:00:47 3/29/2011 3 29 2011 14 662 525295 4820086 54 40
8:00:54 4/22/2009 4 22 2009 8 640 524592 4820083 56 40
14:00:27 1/4/2014 1 4 2014 14 907 522715 4820077 156 40
12:00:47 4/18/2014 4 18 2014 12 907 524075 4820082 120 39
10:00:54 4/11/2009 4 11 2009 10 646 523881 4820081 160 40



4:00:56 11/17/2010 11 17 2010 4 642 524087 4820082 120 39
22:00:53 4/18/2009 4 18 2009 22 645 527430 4820095 49 40
12:00:56 4/12/2011 4 12 2011 12 669 523507 4820081 158 40
16:00:53 3/10/2014 3 10 2014 16 918 524362 4820084 120 39
18:00:42 4/5/2012 4 5 2012 18 672 525553 4820088 54 40
6:00:43 4/10/2013 4 10 2013 6 658 521514 4820074 161 40
16:00:22 5/1/2008 5 1 2008 16 636 524564 4820085 56 40
10:00:56 1/5/2014 1 5 2014 10 916 523181 4820080 157 40
16:00:48 4/8/2012 4 8 2012 16 679 523982 4820083 160 40
2:00:26 1/7/2013 1 7 2013 2 679 521236 4820074 161 40
2:01:41 5/6/2009 5 6 2009 2 648 523982 4820083 160 40
12:00:44 4/2/2011 4 2 2011 12 668 524500 4820085 56 40
12:01:18 1/6/2013 1 6 2013 12 677 521959 4820076 159 40
10:01:15 3/18/2010 3 18 2010 10 746 524159 4820084 120 39
6:00:56 12/6/2013 12 6 2013 6 917 527086 4820095 48 40
12:00:54 3/11/2010 3 11 2010 12 640 525860 4820090 53 40
18:00:23 1/18/2010 1 18 2010 18 643 526863 4820094 48 40
14:00:25 4/20/2014 4 20 2014 14 908 523171 4820081 157 40
22:00:37 3/23/2014 3 23 2014 22 913 527439 4820097 49 40
10:00:50 3/23/2009 3 23 2009 10 643 523359 4820082 158 40
14:01:06 5/1/2008 5 1 2008 14 636 524558 4820086 56 40
12:00:41 4/6/2014 4 6 2014 12 909 524338 4820085 120 39
18:00:58 1/13/2014 1 13 2014 18 679 521998 4820077 155 40
14:01:11 1/6/2013 1 6 2013 14 677 521959 4820077 159 40
12:00:26 3/15/2010 3 15 2010 12 651 525842 4820091 53 40
0:00:51 12/15/2010 12 15 2010 0 639 527558 4820098 49 40
10:00:42 4/20/2011 4 20 2011 10 663 522104 4820078 155 40
2:00:54 12/17/2013 12 17 2013 2 911 525486 4820090 54 40
12:00:18 3/24/2009 3 24 2009 12 642 524260 4820086 120 39
0:00:32 1/7/2013 1 7 2013 0 679 521236 4820076 161 40
18:00:41 4/16/2012 4 16 2012 18 658 523569 4820083 158 40
18:00:13 4/23/2011 4 23 2011 18 662 523693 4820084 160 40
4:00:55 1/5/2011 1 5 2011 4 646 521961 4820078 159 40
16:00:24 3/28/2011 3 28 2011 16 659 525486 4820091 54 40
10:00:54 1/1/2013 1 1 2013 10 679 523188 4820083 157 40
8:00:24 3/24/2008 3 24 2008 8 631 523544 4820084 158 40
12:00:43 3/25/2011 3 25 2011 12 666 522953 4820082 157 40
22:00:53 4/4/2012 4 4 2012 22 675 525816 4820093 53 40
14:00:48 3/2/2012 3 2 2012 14 666 526144 4820094 51 40
18:00:58 3/18/2011 3 18 2011 18 664 523333 4820084 158 40
12:01:12 1/1/2013 1 1 2013 12 679 523186 4820083 157 40
12:00:53 3/10/2011 3 10 2011 12 655 523570 4820085 158 40
12:00:47 3/12/2011 3 12 2011 12 655 523181 4820083 157 40
12:00:54 4/2/2012 4 2 2012 12 679 525263 4820091 54 40
14:00:53 4/27/2011 4 27 2011 14 667 524545 4820089 56 40
16:00:41 3/5/2013 3 5 2013 16 663 522846 4820083 157 40
12:00:23 11/24/2011 11 24 2011 12 665 522352 4820081 155 40
2:00:47 3/24/2010 3 24 2010 2 643 521581 4820079 161 40
0:00:17 4/26/2013 4 26 2013 0 658 521424 4820078 161 40
8:00:54 1/16/2013 1 16 2013 8 679 521466 4820078 161 40
12:00:53 4/18/2012 4 18 2012 12 666 524205 4820088 120 39
22:00:55 4/16/2014 4 16 2014 22 917 525827 4820094 53 40
8:00:24 4/8/2012 4 8 2012 8 679 524540 4820089 56 40
12:00:55 4/19/2011 4 19 2011 12 641 521606 4820079 159 40



12:00:53 3/22/2009 3 22 2009 12 642 523920 4820087 160 40
6:00:53 11/11/2013 11 11 2013 6 909 523432 4820086 158 40
14:00:07 3/22/2009 3 22 2009 14 645 523892 4820087 160 40
6:00:33 1/5/2011 1 5 2011 6 646 521960 4820081 159 40
8:00:53 3/28/2012 3 28 2012 8 663 522690 4820083 156 40
12:00:51 3/20/2008 3 20 2008 12 631 523173 4820085 157 40
10:00:54 3/21/2009 3 21 2009 10 638 523595 4820087 158 40
12:00:42 3/5/2010 3 5 2010 12 642 526112 4820096 51 40
18:01:17 12/21/2012 12 21 2012 18 675 525010 4820092 55 40
18:00:45 1/14/2010 1 14 2010 18 640 526854 4820099 48 40
22:00:48 1/2/2012 1 2 2012 22 665 527366 4820102 49 40
4:00:48 12/12/2012 12 12 2012 4 670 526906 4820100 48 40
8:00:42 4/11/2009 4 11 2009 8 642 524076 4820089 120 39
10:00:38 3/19/2009 3 19 2009 10 634 523330 4820087 158 40
14:00:52 3/9/2013 3 9 2013 14 663 522680 4820084 156 40
8:00:53 1/31/2014 1 31 2014 8 916 522807 4820085 157 40
16:00:54 4/22/2010 4 22 2010 16 639 525559 4820095 54 40
10:00:56 3/8/2013 3 8 2013 10 679 524173 4820090 120 39
12:00:17 3/21/2009 3 21 2009 12 638 523588 4820088 158 40
0:00:57 4/5/2010 4 5 2010 0 640 524897 4820092 55 40
18:01:45 3/26/2014 3 26 2014 18 913 524346 4820091 120 39
8:00:44 4/11/2009 4 11 2009 8 646 523874 4820089 160 40
10:01:24 3/10/2011 3 10 2011 10 650 523536 4820088 158 40
12:00:54 4/12/2011 4 12 2011 12 801 523298 4820087 158 40
10:00:48 4/17/2008 4 17 2008 10 634 524123 4820090 120 39
18:00:23 1/10/2014 1 10 2014 18 916 524424 4820091 56 40
8:00:48 3/2/2011 3 2 2011 8 638 523785 4820089 160 40
12:00:54 1/5/2011 1 5 2011 12 646 523180 4820087 157 40
6:01:24 3/14/2014 3 14 2014 6 913 527417 4820103 49 40
14:01:11 3/10/2014 3 10 2014 14 918 524367 4820091 120 39
8:00:44 3/30/2009 3 30 2009 8 644 524125 4820090 120 39
0:00:56 3/20/2010 3 20 2010 0 640 525863 4820097 53 40
22:00:26 1/2/2014 1 2 2014 22 911 524547 4820092 56 40
8:01:24 3/19/2010 3 19 2010 8 652 523903 4820090 160 40
16:01:02 3/18/2010 3 18 2010 16 650 523757 4820090 160 40
4:00:44 5/1/2010 5 1 2010 4 644 526547 4820100 50 40
22:00:53 4/23/2011 4 23 2011 22 669 523885 4820090 160 40
8:00:48 3/21/2010 3 21 2010 8 654 524258 4820092 120 39
22:00:50 1/23/2013 1 23 2013 22 680 522718 4820086 156 40
8:01:12 3/19/2010 3 19 2010 8 644 523857 4820090 160 40
16:00:47 1/2/2013 1 2 2013 16 679 522903 4820087 157 40
8:00:53 3/22/2014 3 22 2014 8 918 524045 4820091 120 39
10:00:47 4/18/2008 4 18 2008 10 635 524363 4820093 120 39
12:00:26 3/31/2011 3 31 2011 12 668 524084 4820092 120 39
8:00:20 3/21/2010 3 21 2010 8 746 525252 4820096 54 40
6:00:42 4/7/2008 4 7 2008 6 632 521999 4820085 155 40
8:00:44 4/19/2013 4 19 2013 8 671 523491 4820090 158 40
4:00:55 1/27/2014 1 27 2014 4 917 522042 4820085 155 40
6:00:54 3/9/2012 3 9 2012 6 666 523670 4820091 160 40
12:01:41 4/30/2011 4 30 2011 12 665 523697 4820091 160 40
20:00:41 4/24/2013 4 24 2013 20 677 521663 4820085 159 40
18:00:53 4/15/2013 4 15 2013 18 677 524460 4820094 56 40
14:00:24 3/22/2009 3 22 2009 14 635 523858 4820092 160 40
12:00:50 3/24/2008 3 24 2008 12 633 523225 4820090 158 40



8:00:53 3/13/2011 3 13 2011 8 655 523633 4820091 160 40
12:00:24 3/18/2010 3 18 2010 12 746 524176 4820093 120 39
10:01:08 3/13/2009 3 13 2009 10 642 526800 4820103 50 40
8:00:53 3/30/2009 3 30 2009 8 648 524114 4820093 120 39
10:00:54 3/21/2009 3 21 2009 10 644 523489 4820091 158 40
14:00:44 3/18/2011 3 18 2011 14 658 523258 4820090 158 40
12:00:41 3/24/2008 3 24 2008 12 632 523208 4820090 158 40
4:00:48 4/5/2010 4 5 2010 4 638 521561 4820085 161 40
16:00:41 3/6/2010 3 6 2010 16 643 526410 4820102 51 40
14:00:48 4/7/2009 4 7 2009 14 639 524537 4820095 56 40
16:01:11 2/19/2011 2 19 2011 16 639 524212 4820094 120 39
14:00:26 4/17/2011 4 17 2011 14 659 524135 4820094 120 39
16:00:57 4/7/2010 4 7 2010 16 647 524913 4820097 55 40
0:00:24 1/5/2012 1 5 2012 0 665 526819 4820104 48 40
10:00:44 3/10/2011 3 10 2011 10 653 523548 4820092 158 40
16:00:43 4/2/2012 4 2 2012 16 676 525938 4820101 53 40
22:00:54 4/25/2013 4 25 2013 22 658 521421 4820085 161 40
2:00:48 12/17/2013 12 17 2013 2 909 523243 4820091 158 40
6:00:30 4/5/2012 4 5 2012 6 673 526931 4820105 48 40
12:00:53 3/18/2010 3 18 2010 12 650 523759 4820093 160 40
12:00:53 3/21/2009 3 21 2009 12 646 523242 4820091 158 40
4:00:54 4/3/2012 4 3 2012 4 681 521521 4820086 161 40
10:00:48 3/21/2009 3 21 2009 10 643 523479 4820092 158 40
14:00:47 3/4/2014 3 4 2014 14 679 522745 4820090 156 40
18:00:23 4/12/2011 4 12 2011 18 666 522120 4820088 155 40
12:00:50 3/6/2013 3 6 2013 12 679 523782 4820093 160 40
14:00:44 4/8/2011 4 8 2011 14 658 524697 4820097 56 40
18:00:23 4/10/2012 4 10 2012 18 676 523750 4820094 160 40
14:00:42 4/6/2011 4 6 2011 14 659 525103 4820099 55 40
12:00:56 3/4/2013 3 4 2013 12 663 524342 4820096 120 39
18:00:54 4/15/2012 4 15 2012 18 665 524342 4820096 120 39
12:00:54 2/9/2011 2 9 2011 12 639 524209 4820096 120 39
12:00:55 4/20/2011 4 20 2011 12 801 522161 4820089 155 40
2:00:42 3/20/2010 3 20 2010 2 746 525201 4820099 55 40
10:00:54 1/9/2010 1 9 2010 10 640 523199 4820092 157 40
2:01:24 4/6/2009 4 6 2009 2 644 522863 4820091 157 40
6:00:42 4/13/2012 4 13 2012 6 658 523815 4820095 160 40
0:00:41 4/13/2009 4 13 2009 0 641 521366 4820087 161 40
14:00:09 3/18/2010 3 18 2010 14 746 524183 4820096 120 39
8:00:54 3/31/2009 3 31 2009 8 645 524008 4820095 160 40
8:00:23 4/7/2009 4 7 2009 8 648 523986 4820096 160 40
12:00:21 3/27/2010 3 27 2010 12 653 523721 4820095 160 40
14:00:26 12/8/2010 12 8 2010 14 647 522737 4820091 156 40
12:01:48 3/4/2013 3 4 2013 12 666 524295 4820097 120 39
8:00:53 3/31/2012 3 31 2012 8 678 526507 4820105 50 40
12:00:15 4/21/2010 4 21 2010 12 639 523022 4820093 157 40
10:01:18 2/9/2011 2 9 2011 10 801 523997 4820096 160 40
18:00:35 3/9/2010 3 9 2010 18 640 525803 4820103 53 40
10:00:54 3/19/2010 3 19 2010 10 642 523586 4820095 158 40
4:00:53 1/30/2010 1 30 2010 4 643 521730 4820089 159 40
2:00:39 12/10/2012 12 10 2012 2 671 527510 4820110 49 40
16:00:50 1/4/2014 1 4 2014 16 907 522762 4820093 156 40
8:00:57 2/11/2011 2 11 2011 8 646 523619 4820096 160 40
4:00:53 4/26/2012 4 26 2012 4 657 521351 4820088 161 40



14:01:12 4/19/2008 4 19 2008 14 631 523988 4820097 160 40
18:00:54 3/20/2014 3 20 2014 18 913 527541 4820111 49 40
14:00:41 4/19/2011 4 19 2011 14 641 521916 4820090 159 40
14:01:16 4/14/2010 4 14 2010 14 644 525382 4820103 54 40
22:01:01 11/29/2013 11 29 2013 22 907 527539 4820111 49 40
22:00:59 2/18/2010 2 18 2010 22 642 527511 4820111 49 40
14:00:53 4/15/2009 4 15 2009 14 646 522506 4820093 156 40
0:00:54 2/19/2010 2 19 2010 0 642 527512 4820112 49 40
10:00:41 3/24/2009 3 24 2009 10 639 524155 4820099 120 39
22:00:53 4/6/2010 4 6 2010 22 647 521519 4820090 161 40
18:00:53 4/1/2009 4 1 2009 18 645 522293 4820093 155 40
12:00:50 4/29/2011 4 29 2011 12 650 523438 4820097 158 40
22:00:48 12/11/2012 12 11 2012 22 670 527226 4820111 49 40
6:01:18 4/13/2012 4 13 2012 6 673 524041 4820099 120 39
12:00:48 4/14/2010 4 14 2010 12 644 525218 4820103 54 40
12:00:24 3/21/2009 3 21 2009 12 644 523482 4820097 158 40
14:00:23 4/1/2009 4 1 2009 14 648 522911 4820095 157 40
12:00:48 3/9/2010 3 9 2010 12 647 526213 4820107 51 40
0:00:47 3/26/2012 3 26 2012 0 680 521488 4820091 161 40
18:00:56 4/22/2010 4 22 2010 18 646 525814 4820106 53 40
2:00:41 4/10/2013 4 10 2013 2 658 521396 4820091 161 40
12:00:47 3/15/2010 3 15 2010 12 650 525787 4820106 53 40
12:00:55 12/26/2013 12 26 2013 12 907 523210 4820097 158 40
10:01:24 3/21/2009 3 21 2009 10 647 523524 4820098 158 40
12:00:50 3/19/2011 3 19 2011 12 662 523703 4820099 160 40
18:00:42 4/8/2011 4 8 2011 18 665 522174 4820094 155 40
12:01:16 4/6/2014 4 6 2014 12 916 523580 4820099 158 40
10:00:42 3/22/2009 3 22 2009 10 637 523859 4820100 160 40
10:00:21 4/2/2008 4 2 2008 10 637 524210 4820101 120 39
14:00:40 11/26/2010 11 26 2010 14 653 523969 4820100 160 40
22:00:21 4/26/2008 4 26 2008 22 631 521360 4820091 161 40
14:00:47 12/26/2013 12 26 2013 14 907 523207 4820097 158 40
12:00:56 2/12/2013 2 12 2013 12 679 524274 4820101 120 39
8:00:48 12/22/2012 12 22 2012 8 663 523228 4820098 158 40
10:00:20 4/28/2011 4 28 2011 10 666 524490 4820103 56 40
18:00:42 12/9/2011 12 9 2011 18 659 521619 4820093 159 40
8:00:43 11/10/2010 11 10 2010 8 650 522981 4820098 157 40
18:00:50 2/17/2012 2 17 2012 18 665 525148 4820105 55 40
20:00:53 1/23/2013 1 23 2013 20 680 522713 4820097 156 40
10:00:54 12/1/2010 12 1 2010 10 647 522705 4820097 156 40
8:00:55 3/27/2010 3 27 2010 8 639 524879 4820105 55 40
16:01:01 4/17/2009 4 17 2009 16 640 525980 4820109 53 40
22:00:42 12/5/2010 12 5 2010 22 639 527152 4820113 48 40
22:00:50 4/12/2009 4 12 2009 22 641 521368 4820093 161 40
8:00:47 3/25/2010 3 25 2010 8 643 523342 4820099 158 40
6:00:54 2/11/2011 2 11 2011 6 646 523617 4820100 160 40
14:00:16 3/18/2010 3 18 2010 14 650 523758 4820101 160 40
12:00:26 2/27/2014 2 27 2014 12 907 525382 4820107 54 40
6:00:50 4/3/2012 4 3 2012 6 681 521603 4820094 159 40
8:01:11 12/28/2009 12 28 2009 8 644 523405 4820100 158 40
14:00:48 3/20/2014 3 20 2014 14 917 523177 4820099 157 40
8:00:55 4/25/2014 4 25 2014 8 907 524040 4820102 120 39
22:00:54 4/4/2012 4 4 2012 22 679 525913 4820109 53 40
10:00:53 3/25/2013 3 25 2013 10 663 524570 4820104 56 40



10:00:50 3/24/2009 3 24 2009 10 645 527101 4820114 48 40
0:00:55 4/5/2012 4 5 2012 0 679 525922 4820110 53 40
14:00:43 4/8/2011 4 8 2011 14 665 524700 4820105 56 40
10:00:48 4/22/2009 4 22 2009 10 640 524551 4820105 56 40
10:00:43 3/24/2009 3 24 2009 10 643 523992 4820103 160 40
4:00:31 2/11/2011 2 11 2011 4 646 523620 4820102 160 40
16:00:42 4/27/2013 4 27 2013 16 671 523349 4820101 158 40
12:00:24 3/25/2011 3 25 2011 12 667 522996 4820100 157 40
8:00:47 3/24/2011 3 24 2011 8 665 523805 4820103 160 40
10:00:42 3/8/2011 3 8 2011 10 650 523429 4820102 158 40
10:00:48 3/29/2009 3 29 2009 10 644 524178 4820104 120 39
4:00:54 4/13/2009 4 13 2009 4 645 527202 4820116 48 40
14:00:54 3/18/2010 3 18 2010 14 644 524118 4820105 120 39
22:00:47 4/4/2012 4 4 2012 22 678 525830 4820111 53 40
16:00:54 4/6/2014 4 6 2014 16 908 525626 4820110 53 40
10:00:41 3/24/2009 3 24 2009 10 634 524226 4820105 120 39
6:00:53 4/3/2012 4 3 2012 6 671 521592 4820096 161 40
8:00:47 4/4/2010 4 4 2010 8 646 524054 4820104 120 39
0:01:11 4/27/2010 4 27 2010 0 654 524634 4820107 56 40
10:00:15 3/23/2008 3 23 2008 10 632 523336 4820102 158 40
2:00:54 11/25/2010 11 25 2010 2 639 527145 4820116 48 40
18:00:37 4/15/2009 4 15 2009 18 635 521249 4820095 161 40
18:00:55 3/23/2009 3 23 2009 18 635 522223 4820098 155 40
10:00:52 3/5/2013 3 5 2013 10 671 524198 4820105 120 39
14:01:12 3/14/2010 3 14 2010 14 646 524833 4820108 55 40
18:00:50 4/26/2009 4 26 2009 18 645 527278 4820118 49 40
8:00:48 3/19/2010 3 19 2010 8 650 523700 4820104 160 40
16:00:42 3/23/2014 3 23 2014 16 909 524067 4820106 120 39
12:00:42 3/20/2009 3 20 2009 12 645 523777 4820105 160 40
12:00:43 3/8/2012 3 8 2012 12 666 523749 4820105 160 40
10:00:49 1/5/2014 1 5 2014 10 907 523203 4820103 157 40
14:00:30 4/4/2013 4 4 2013 14 679 524088 4820106 120 39
4:00:42 4/3/2012 4 3 2012 4 671 521578 4820098 161 40
14:00:59 4/17/2014 4 17 2014 14 907 523553 4820105 158 40
18:00:56 1/3/2013 1 3 2013 18 680 521653 4820098 159 40
16:01:17 4/20/2011 4 20 2011 16 801 523361 4820104 158 40
0:00:47 4/27/2008 4 27 2008 0 631 521350 4820098 161 40
0:00:54 12/12/2011 12 12 2011 0 801 526697 4820117 50 40
22:00:41 4/22/2011 4 22 2011 22 667 523266 4820104 158 40
10:00:41 3/21/2011 3 21 2011 10 668 524077 4820107 120 39
12:00:27 3/24/2009 3 24 2009 12 645 527095 4820119 48 40
8:00:54 3/19/2011 3 19 2011 8 669 523684 4820106 160 40
8:00:54 4/7/2010 4 7 2010 8 655 525601 4820113 54 40
18:00:54 1/16/2013 1 16 2013 18 665 523194 4820104 157 40
2:00:56 3/26/2012 3 26 2012 2 680 521494 4820099 161 40
16:00:53 3/28/2012 3 28 2012 16 666 523634 4820107 160 40
8:00:40 3/31/2011 3 31 2011 8 658 524210 4820109 120 39
8:00:53 3/14/2014 3 14 2014 8 916 524847 4820111 55 40
10:00:54 4/29/2014 4 29 2014 10 908 523895 4820108 160 40
18:01:08 4/3/2011 4 3 2011 18 662 522668 4820104 156 40
10:00:56 3/22/2011 3 22 2011 10 654 523786 4820108 160 40
12:00:42 3/21/2011 3 21 2011 12 666 524221 4820110 120 39
12:01:11 4/1/2013 4 1 2013 12 677 524840 4820112 55 40
12:00:21 4/12/2010 4 12 2010 12 652 523580 4820107 158 40



14:00:47 4/9/2014 4 9 2014 14 908 526525 4820118 50 40
10:00:55 3/6/2013 3 6 2013 10 663 523908 4820109 160 40
4:00:32 1/10/2010 1 10 2010 4 633 521222 4820100 161 40
18:00:54 1/6/2013 1 6 2013 18 679 521674 4820101 159 40
4:00:55 4/8/2010 4 8 2010 4 650 521273 4820100 161 40
12:00:41 3/6/2013 3 6 2013 12 658 523729 4820108 160 40
8:00:41 12/27/2009 12 27 2009 8 644 523241 4820107 158 40
18:01:13 5/5/2009 5 5 2009 18 642 525009 4820114 55 40
16:00:54 3/5/2010 3 5 2010 16 642 526141 4820118 51 40
0:01:43 3/24/2010 3 24 2010 0 643 521202 4820100 161 40
18:00:49 1/24/2010 1 24 2010 18 639 527393 4820123 49 40
4:00:25 1/5/2010 1 5 2010 4 644 522080 4820103 155 40
2:00:41 4/5/2012 4 5 2012 2 673 526799 4820121 50 40
12:00:44 4/8/2011 4 8 2011 12 665 524698 4820113 56 40
10:00:47 3/21/2009 3 21 2009 10 645 523782 4820109 160 40
14:00:56 3/6/2012 3 6 2012 14 663 524124 4820111 120 39
16:00:37 4/8/2014 4 8 2014 16 917 523451 4820108 158 40
2:00:54 1/27/2014 1 27 2014 2 917 522047 4820104 155 40
16:00:43 3/23/2014 3 23 2014 16 914 523636 4820109 160 40
12:00:33 1/17/2014 1 17 2014 12 908 522917 4820106 157 40
10:00:11 3/21/2009 3 21 2009 10 634 523494 4820109 158 40
14:00:42 3/13/2010 3 13 2010 14 801 525877 4820117 53 40
16:00:42 4/28/2009 4 28 2009 16 646 523257 4820108 158 40
14:00:44 3/23/2011 3 23 2011 14 667 523278 4820108 158 40
10:00:24 3/18/2012 3 18 2012 10 658 523771 4820110 160 40
10:00:47 12/4/2008 12 4 2008 10 633 522539 4820106 156 40
4:00:50 12/11/2012 12 11 2012 4 666 527122 4820123 48 40
14:00:53 3/5/2010 3 5 2010 14 642 526141 4820119 51 40
6:00:44 4/13/2009 4 13 2009 6 645 527203 4820124 48 40
4:00:53 4/9/2011 4 9 2011 4 661 522214 4820106 155 40
14:00:50 4/8/2011 4 8 2011 14 655 524682 4820114 56 40
10:00:49 4/24/2013 4 24 2013 10 658 523019 4820108 157 40
18:00:53 2/13/2010 2 13 2010 18 642 527429 4820125 49 40
12:00:42 4/8/2011 4 8 2011 12 658 524722 4820115 56 40
14:00:42 1/6/2013 1 6 2013 14 679 522004 4820105 155 40
10:00:48 1/6/2013 1 6 2013 10 677 521914 4820105 159 40
22:00:54 2/13/2010 2 13 2010 22 642 527431 4820125 49 40
2:02:05 4/21/2014 4 21 2014 2 916 521536 4820104 161 40
10:00:44 3/24/2008 3 24 2008 10 637 523637 4820111 160 40
4:00:55 5/1/2009 5 1 2009 4 646 521353 4820104 161 40
14:00:56 4/2/2012 4 2 2012 14 675 525259 4820117 54 40
10:00:23 4/15/2009 4 15 2009 10 648 523209 4820110 158 40
10:00:38 3/30/2009 3 30 2009 10 642 523892 4820113 160 40
14:00:24 3/29/2012 3 29 2012 14 675 524588 4820115 56 40
2:00:35 12/13/2012 12 13 2012 2 671 526892 4820124 48 40
16:00:41 4/8/2011 4 8 2011 16 658 524684 4820116 56 40
0:00:53 12/10/2012 12 10 2012 0 671 527494 4820127 49 40
18:00:47 4/7/2011 4 7 2011 18 655 524091 4820114 120 39
4:00:41 12/17/2013 12 17 2013 4 909 523237 4820111 158 40
16:00:46 4/3/2011 4 3 2011 16 801 524771 4820116 56 40
0:00:42 4/27/2008 4 27 2008 0 634 521456 4820105 161 40
14:00:49 4/25/2010 4 25 2010 14 646 523296 4820111 158 40
10:00:44 5/4/2011 5 4 2011 10 667 522714 4820109 156 40
16:00:54 3/20/2010 3 20 2010 16 644 524541 4820116 56 40



6:00:54 12/16/2010 12 16 2010 6 639 527243 4820127 49 40
10:00:53 3/27/2009 3 27 2009 10 638 523632 4820113 160 40
12:00:42 4/15/2009 4 15 2009 12 646 522575 4820109 156 40
22:00:21 4/28/2009 4 28 2009 22 645 527505 4820128 49 40
6:00:43 1/24/2012 1 24 2012 6 666 525990 4820122 53 40
18:00:23 5/1/2011 5 1 2011 18 654 523849 4820114 160 40
8:00:23 4/30/2011 4 30 2011 8 658 525348 4820120 54 40
6:00:53 12/21/2012 12 21 2012 6 663 523227 4820112 158 40
14:00:47 3/9/2014 3 9 2014 14 916 523956 4820115 160 40
10:00:54 3/20/2008 3 20 2008 10 635 523163 4820112 157 40
14:00:48 11/26/2010 11 26 2010 14 654 523949 4820115 160 40
14:00:42 3/27/2009 3 27 2009 14 638 523073 4820112 157 40
10:01:09 3/10/2011 3 10 2011 10 801 523537 4820114 158 40
2:00:50 12/21/2012 12 21 2012 2 663 523218 4820113 158 40
8:00:27 12/12/2012 12 12 2012 8 670 526924 4820127 48 40
12:00:23 3/22/2009 3 22 2009 12 646 523713 4820115 160 40
6:00:47 4/13/2012 4 13 2012 6 671 523810 4820115 160 40
0:00:38 1/16/2013 1 16 2013 0 679 521610 4820108 159 40
4:00:54 1/3/2013 1 3 2013 4 680 521795 4820109 159 40
14:00:47 3/12/2011 3 12 2011 14 655 523132 4820113 157 40
0:00:39 1/15/2010 1 15 2010 0 643 526647 4820126 50 40
4:00:33 1/24/2012 1 24 2012 4 666 525993 4820124 53 40
6:00:38 4/9/2011 4 9 2011 6 661 522215 4820110 155 40
14:00:48 3/14/2010 3 14 2010 14 650 524906 4820120 55 40
14:00:54 2/2/2012 2 2 2012 14 663 523359 4820114 158 40
22:00:44 4/19/2011 4 19 2011 22 667 521488 4820108 161 40
22:00:46 12/11/2011 12 11 2011 22 801 526949 4820128 48 40
16:00:54 4/2/2012 4 2 2012 16 674 523690 4820116 160 40
22:00:26 4/26/2008 4 26 2008 22 634 521457 4820108 161 40
18:43:42 4/11/2011 4 11 2011 18 660 522644 4820112 156 40
10:00:44 4/8/2012 4 8 2012 10 679 524504 4820119 56 40
10:00:54 1/17/2014 1 17 2014 10 908 522907 4820113 157 40
2:00:42 5/13/2011 5 13 2011 2 666 527123 4820129 48 40
0:00:37 4/9/2011 4 9 2011 0 669 521969 4820110 159 40
12:00:24 4/20/2009 4 20 2009 12 644 524027 4820117 120 39
10:00:35 3/21/2009 3 21 2009 10 637 523934 4820117 160 40
6:00:15 2/21/2011 2 21 2011 6 642 524393 4820119 120 39
18:00:47 3/15/2014 3 15 2014 18 916 526319 4820126 51 40
16:00:41 12/8/2010 12 8 2010 16 647 522632 4820113 156 40
16:00:52 2/3/2014 2 3 2014 16 916 522895 4820114 157 40
18:00:48 5/3/2009 5 3 2009 18 645 526378 4820127 51 40
2:00:57 12/21/2012 12 21 2012 2 679 523240 4820115 158 40
10:00:48 4/15/2009 4 15 2009 10 646 523097 4820115 157 40
4:02:57 2/21/2011 2 21 2011 4 642 524395 4820119 120 39
22:00:42 4/8/2011 4 8 2011 22 658 521984 4820111 159 40
22:00:53 4/7/2010 4 7 2010 22 644 526881 4820129 48 40
22:00:53 1/15/2013 1 15 2013 22 679 521607 4820110 159 40
8:00:54 3/14/2010 3 14 2010 8 647 525546 4820124 54 40
14:00:25 3/5/2013 3 5 2013 14 663 522901 4820115 157 40
16:00:51 12/19/2013 12 19 2013 16 914 523430 4820117 158 40
10:00:53 4/7/2010 4 7 2010 10 651 524394 4820120 120 39
10:00:48 5/8/2009 5 8 2009 10 642 524491 4820120 56 40
10:00:53 4/10/2009 4 10 2009 10 642 524221 4820120 120 39
0:00:20 4/9/2011 4 9 2011 0 658 521985 4820112 159 40



22:00:55 12/20/2012 12 20 2012 22 679 523217 4820116 158 40
16:00:26 4/27/2011 4 27 2011 16 667 524492 4820121 56 40
12:00:26 3/10/2011 3 10 2011 12 653 523710 4820118 160 40
22:00:53 12/31/2011 12 31 2011 22 665 527585 4820133 49 40
10:00:42 4/8/2011 4 8 2011 10 664 524717 4820122 56 40
8:00:53 3/12/2012 3 12 2012 8 663 523874 4820119 160 40
14:00:50 3/26/2011 3 26 2011 14 662 524660 4820122 56 40
16:00:41 4/3/2011 4 3 2011 16 665 525206 4820124 54 40
18:00:25 4/21/2012 4 21 2012 18 674 523612 4820118 160 40
22:00:54 1/3/2014 1 3 2014 22 916 521951 4820113 159 40
22:00:49 4/8/2011 4 8 2011 22 669 521968 4820113 159 40
14:00:42 3/16/2010 3 16 2010 14 746 525902 4820127 53 40
14:00:47 11/29/2009 11 29 2009 14 643 522664 4820115 156 40
12:00:56 1/6/2013 1 6 2013 12 679 522001 4820113 155 40
14:00:56 4/8/2011 4 8 2011 14 663 524789 4820123 56 40
16:00:54 3/13/2010 3 13 2010 16 801 525341 4820125 54 40
6:00:31 4/27/2009 4 27 2009 6 644 523889 4820120 160 40
22:00:25 1/4/2012 1 4 2012 22 665 526852 4820131 48 40
12:00:55 3/1/2011 3 1 2011 12 638 524147 4820121 120 39
12:00:47 4/2/2011 4 2 2011 12 666 523754 4820120 160 40
18:00:44 4/27/2013 4 27 2013 18 677 523319 4820118 158 40
18:00:53 4/3/2009 4 3 2009 18 642 522796 4820116 156 40
10:00:45 3/23/2008 3 23 2008 10 636 523348 4820118 158 40
8:01:11 4/25/2009 4 25 2009 8 640 524201 4820121 120 39
12:00:41 3/24/2010 3 24 2010 12 653 522189 4820114 155 40
10:00:42 3/24/2009 3 24 2009 10 647 524199 4820121 120 39
0:00:53 11/27/2010 11 27 2010 0 801 523829 4820120 160 40
10:00:48 3/24/2008 3 24 2008 10 633 523326 4820118 158 40
4:00:54 4/11/2009 4 11 2009 4 638 522516 4820116 156 40
16:00:41 4/27/2009 4 27 2009 16 644 523664 4820120 160 40
10:00:52 1/6/2014 1 6 2014 10 907 522860 4820117 157 40
10:00:43 3/27/2009 3 27 2009 10 645 523805 4820121 160 40
2:00:24 1/22/2014 1 22 2014 2 908 522087 4820115 155 40
2:01:11 4/6/2009 4 6 2009 2 646 521788 4820114 159 40
12:00:27 4/2/2009 4 2 2009 12 642 523106 4820118 157 40
18:00:34 1/21/2014 1 21 2014 18 908 522278 4820116 155 40
16:00:54 3/17/2010 3 17 2010 16 644 525137 4820126 55 40
4:00:15 4/25/2011 4 25 2011 4 662 521457 4820113 161 40
0:00:56 1/24/2013 1 24 2013 0 680 522692 4820118 156 40
16:00:55 3/14/2014 3 14 2014 16 908 525574 4820128 54 40
12:00:47 12/1/2010 12 1 2010 12 647 522690 4820118 156 40
0:00:55 4/8/2010 4 8 2010 0 644 526878 4820133 48 40
18:00:54 4/16/2009 4 16 2009 18 640 524236 4820124 120 39
10:00:53 3/2/2012 3 2 2012 10 666 525848 4820130 53 40
4:00:50 1/1/2012 1 1 2012 4 665 527069 4820135 48 40
18:00:44 3/26/2009 3 26 2009 18 639 521761 4820115 159 40
12:00:54 3/21/2011 3 21 2011 12 662 524132 4820124 120 39
18:00:33 3/24/2010 3 24 2010 18 651 523315 4820121 158 40
20:01:00 1/3/2014 1 3 2014 20 916 521954 4820116 159 40
14:00:59 3/7/2012 3 7 2012 14 666 523684 4820122 160 40
4:00:47 12/15/2010 12 15 2010 4 639 527548 4820137 49 40
4:00:44 4/12/2012 4 12 2012 4 674 521675 4820116 159 40
2:00:52 4/25/2011 4 25 2011 2 662 521458 4820115 161 40
18:00:54 4/15/2010 4 15 2010 18 650 527429 4820137 49 40



4:00:43 4/13/2009 4 13 2009 4 641 521394 4820115 161 40
8:00:54 12/16/2013 12 16 2013 8 916 524401 4820125 56 40
12:00:17 3/27/2010 3 27 2010 12 652 524274 4820125 120 39
14:00:38 1/9/2010 1 9 2010 14 640 522620 4820119 156 40
4:00:53 4/30/2009 4 30 2009 4 646 521328 4820115 161 40
18:01:04 2/13/2010 2 13 2010 18 642 527304 4820137 49 40
2:00:58 4/30/2009 4 30 2009 2 646 521334 4820116 161 40
4:00:18 12/21/2012 12 21 2012 4 663 523218 4820122 158 40
22:00:41 1/24/2010 1 24 2010 22 639 527396 4820138 49 40
10:00:51 2/16/2013 2 16 2013 10 666 522183 4820119 155 40
18:00:48 3/26/2014 3 26 2014 18 908 523910 4820125 160 40
16:00:53 3/24/2011 3 24 2011 16 666 523178 4820122 157 40
8:00:41 3/19/2011 3 19 2011 8 660 523679 4820124 160 40
2:00:56 1/19/2010 1 19 2010 2 639 526837 4820136 48 40
10:01:18 3/1/2011 3 1 2011 10 639 523690 4820124 160 40
22:00:54 3/10/2011 3 10 2011 22 801 523723 4820124 160 40
16:00:44 3/28/2012 3 28 2012 16 658 523316 4820123 158 40
16:01:00 3/27/2009 3 27 2009 16 648 522805 4820122 157 40
16:00:47 3/1/2014 3 1 2014 16 908 526422 4820135 50 40
18:00:23 1/8/2010 1 8 2010 18 639 522059 4820120 155 40
16:00:46 4/4/2009 4 4 2009 16 646 523223 4820124 158 40
2:00:36 11/25/2013 11 25 2013 2 911 527496 4820140 49 40
22:00:54 1/6/2013 1 6 2013 22 679 521396 4820118 161 40
18:00:34 4/19/2011 4 19 2011 18 667 521473 4820118 161 40
14:00:43 3/7/2010 3 7 2010 14 643 527005 4820138 48 40
2:00:33 4/13/2009 4 13 2009 2 641 521394 4820118 161 40
16:00:24 3/27/2009 3 27 2009 16 635 522796 4820123 156 40
14:00:41 3/15/2012 3 15 2012 14 663 523435 4820125 158 40
20:00:53 1/21/2014 1 21 2014 20 679 522005 4820120 155 40
16:00:49 3/7/2014 3 7 2014 16 913 526649 4820137 50 40
6:00:44 4/13/2009 4 13 2009 6 641 521391 4820119 161 40
16:01:41 3/19/2010 3 19 2010 16 640 524180 4820128 120 39
10:00:54 4/11/2009 4 11 2009 10 642 524135 4820128 120 39
2:00:53 1/14/2013 1 14 2013 2 679 521674 4820120 159 40
0:01:11 4/5/2010 4 5 2010 0 638 521525 4820119 161 40
6:00:54 4/11/2009 4 11 2009 6 638 522514 4820123 156 40
8:00:47 1/16/2013 1 16 2013 8 665 521844 4820120 159 40
10:00:54 3/30/2013 3 30 2013 10 679 522626 4820124 156 40
12:00:54 3/23/2008 3 23 2008 12 636 523344 4820126 158 40
10:00:41 4/27/2011 4 27 2011 10 666 526375 4820137 51 40
16:00:50 3/21/2010 3 21 2010 16 746 524453 4820130 56 40
22:00:41 12/16/2013 12 16 2013 22 911 526541 4820138 50 40
8:00:47 4/7/2008 4 7 2008 8 632 523305 4820126 158 40
14:01:12 1/24/2014 1 24 2014 14 916 524672 4820131 56 40
10:00:48 4/19/2008 4 19 2008 10 636 524012 4820129 120 39
10:01:17 3/27/2009 3 27 2009 10 642 523832 4820129 160 40
10:00:48 3/24/2009 3 24 2009 10 638 524119 4820130 120 39
4:00:48 4/5/2012 4 5 2012 4 679 525518 4820135 54 40
6:00:54 4/19/2013 4 19 2013 6 671 523196 4820127 157 40
4:00:48 3/24/2011 3 24 2011 4 668 523634 4820128 160 40
12:00:31 2/20/2014 2 20 2014 12 907 523233 4820127 158 40
2:00:54 3/24/2011 3 24 2011 2 669 523645 4820129 160 40
2:00:48 12/11/2011 12 11 2011 2 801 526884 4820141 48 40
16:00:44 4/12/2011 4 12 2011 16 655 522422 4820125 156 40



14:00:47 4/20/2011 4 20 2011 14 801 523259 4820127 158 40
12:00:53 11/24/2011 11 24 2011 12 655 522410 4820125 156 40
6:00:31 3/24/2011 3 24 2011 6 668 523636 4820129 160 40
6:00:55 1/16/2013 1 16 2013 6 665 521843 4820123 159 40
14:00:24 3/15/2011 3 15 2011 14 655 524276 4820131 120 39
12:00:56 3/27/2014 3 27 2014 12 908 524426 4820132 56 40
2:00:54 3/24/2011 3 24 2011 2 668 523638 4820129 160 40
14:01:18 3/20/2014 3 20 2014 14 918 523503 4820129 158 40
18:00:23 4/2/2012 4 2 2012 18 675 525265 4820135 54 40
18:00:48 1/6/2013 1 6 2013 18 679 521396 4820122 161 40
16:00:35 4/24/2013 4 24 2013 16 679 523457 4820129 158 40
12:01:11 3/29/2012 3 29 2012 12 666 524808 4820134 55 40
8:00:54 3/19/2010 3 19 2010 8 654 523629 4820130 160 40
10:00:23 4/20/2011 4 20 2011 10 650 525539 4820137 54 40
2:00:49 1/8/2012 1 8 2012 2 665 526830 4820142 48 40
10:00:07 3/21/2011 3 21 2011 10 664 524119 4820132 120 39
22:00:44 12/10/2011 12 10 2011 22 658 527428 4820144 49 40
8:00:54 3/20/2010 3 20 2010 8 644 523918 4820131 160 40
14:00:47 3/20/2011 3 20 2011 14 666 522935 4820128 157 40
12:00:11 3/21/2011 3 21 2011 12 665 523908 4820131 160 40
20:00:42 1/15/2013 1 15 2013 20 679 521608 4820124 159 40
18:00:42 4/20/2010 4 20 2010 18 652 523476 4820130 158 40
22:00:35 4/2/2012 4 2 2012 22 671 521553 4820124 161 40
14:00:25 4/6/2009 4 6 2009 14 644 522633 4820128 156 40
6:00:26 4/5/2012 4 5 2012 6 679 525512 4820138 54 40
14:00:53 11/28/2010 11 28 2010 14 647 522226 4820126 155 40
12:00:50 4/8/2012 4 8 2012 12 672 524312 4820133 120 39
18:00:24 4/25/2014 4 25 2014 18 907 523358 4820130 158 40
12:00:54 4/25/2010 4 25 2010 12 654 523103 4820130 157 40
10:00:54 3/21/2011 3 21 2011 10 665 523907 4820133 160 40
8:00:27 12/4/2010 12 4 2010 8 639 526814 4820144 50 40
16:00:44 3/11/2014 3 11 2014 16 916 524493 4820135 56 40
10:00:55 12/31/2012 12 31 2012 10 679 523166 4820131 157 40
18:00:53 4/29/2009 4 29 2009 18 634 523206 4820131 158 40
22:00:20 1/20/2012 1 20 2012 22 666 527219 4820146 48 40
4:00:54 2/19/2010 2 19 2010 4 644 527106 4820146 48 40
4:00:47 12/11/2011 12 11 2011 4 801 526886 4820145 48 40
4:00:48 3/14/2014 3 14 2014 4 913 527486 4820147 49 40
4:01:12 3/28/2010 3 28 2010 4 644 526944 4820146 48 40
22:00:48 1/21/2014 1 21 2014 22 679 522006 4820128 155 40
14:00:47 4/11/2011 4 11 2011 14 666 524298 4820136 120 39
10:02:22 3/20/2009 3 20 2009 10 644 523379 4820132 158 40
2:00:41 1/24/2013 1 24 2013 2 680 522679 4820130 156 40
14:00:54 3/1/2014 3 1 2014 14 908 526383 4820144 51 40
12:00:09 4/22/2008 4 22 2008 12 632 524301 4820136 120 39
6:01:18 1/16/2013 1 16 2013 6 679 521434 4820126 161 40
10:00:54 3/23/2008 3 23 2008 10 635 523257 4820132 158 40
4:00:27 1/8/2012 1 8 2012 4 665 526822 4820146 48 40
4:00:55 12/16/2010 12 16 2010 4 639 527199 4820148 48 40
10:00:55 3/17/2010 3 17 2010 10 746 525534 4820142 54 40
16:00:24 4/2/2012 4 2 2012 16 675 525246 4820140 54 40
4:00:37 4/9/2012 4 9 2012 4 677 524577 4820138 56 40
16:00:25 4/9/2011 4 9 2011 16 659 524785 4820139 56 40
6:00:54 4/4/2010 4 4 2010 6 639 526846 4820147 48 40



8:00:23 4/5/2009 4 5 2009 8 639 523591 4820135 158 40
10:00:50 3/5/2013 3 5 2013 10 663 524141 4820137 120 39
22:00:39 2/22/2014 2 22 2014 22 918 523075 4820133 157 40
8:00:56 3/28/2012 3 28 2012 8 676 522835 4820132 157 40
18:00:53 4/13/2012 4 13 2012 18 678 523358 4820134 158 40
14:00:56 4/2/2009 4 2 2009 14 642 523110 4820133 157 40
18:00:41 4/4/2010 4 4 2010 18 655 524926 4820140 55 40
18:00:54 3/23/2014 3 23 2014 18 908 522588 4820132 156 40
12:00:16 4/21/2008 4 21 2008 12 632 526358 4820146 51 40
6:00:56 4/9/2012 4 9 2012 6 677 524576 4820139 56 40
2:00:41 4/26/2012 4 26 2012 2 657 521386 4820128 161 40
12:00:47 3/27/2009 3 27 2009 12 635 523661 4820136 160 40
16:00:26 3/28/2012 3 28 2012 16 676 523641 4820136 160 40
8:00:54 12/17/2012 12 17 2012 8 663 520444 4820126 164 40
10:00:53 1/29/2014 1 29 2014 10 917 522616 4820133 156 40
10:00:42 4/8/2011 4 8 2011 10 663 524722 4820140 56 40
12:00:44 4/11/2011 4 11 2011 12 654 524477 4820139 56 40
8:00:25 4/11/2010 4 11 2010 8 650 523148 4820135 157 40
4:01:18 1/14/2013 1 14 2013 4 679 521676 4820130 159 40
18:00:28 4/6/2009 4 6 2009 18 634 521287 4820129 161 40
6:00:26 3/24/2011 3 24 2011 6 669 523653 4820137 160 40
8:01:23 2/21/2011 2 21 2011 8 642 524385 4820139 120 39
18:01:11 1/27/2009 1 27 2009 18 637 521756 4820130 159 40
12:01:05 4/8/2011 4 8 2011 12 663 524785 4820141 56 40
10:00:27 3/21/2009 3 21 2009 10 635 523597 4820137 158 40
4:00:55 3/24/2011 3 24 2011 4 669 523648 4820137 160 40
8:00:54 3/24/2011 3 24 2011 8 662 523659 4820137 160 40
18:00:54 3/26/2009 3 26 2009 18 644 521859 4820131 159 40
22:00:54 1/16/2014 1 16 2014 22 916 521959 4820132 159 40
14:00:42 11/29/2010 11 29 2010 14 647 521943 4820132 159 40
4:00:20 3/14/2009 3 14 2009 4 637 526902 4820150 48 40
6:00:54 4/10/2011 4 10 2011 6 650 522344 4820133 155 40
18:00:44 4/8/2011 4 8 2011 18 662 522165 4820133 155 40
10:01:42 3/9/2014 3 9 2014 10 917 523813 4820139 160 40
12:00:44 4/2/2012 4 2 2012 12 670 525689 4820146 53 40
20:00:52 12/11/2012 12 11 2012 20 666 527606 4820153 49 40
14:00:41 3/18/2009 3 18 2009 14 644 523964 4820139 160 40
10:00:42 3/28/2010 3 28 2010 10 647 523234 4820137 158 40
18:00:25 4/27/2013 4 27 2013 18 658 524000 4820139 160 40
14:00:56 3/16/2012 3 16 2012 14 663 523472 4820138 158 40
16:00:56 3/1/2014 3 1 2014 16 918 526604 4820149 50 40
0:00:43 1/22/2014 1 22 2014 0 908 522060 4820133 155 40
14:00:53 3/22/2009 3 22 2009 14 637 524581 4820142 56 40
10:00:47 3/21/2011 3 21 2011 10 667 523881 4820139 160 40
2:00:53 3/25/2009 3 25 2009 2 645 526886 4820151 48 40
8:00:30 2/12/2010 2 12 2010 8 639 527528 4820154 49 40
4:00:41 4/19/2009 4 19 2009 4 645 527587     4820154 49      40
20:01:11        4/17/2013       4       17      2013    20      677     525599  4820146 54      40
14:00:55        3/28/2012       3       28      2012    14      675     523908  4820140 160     40
10:00:48        3/8/2012        3       8       2012    10      666     523735  4820139 160     40
14:00:54        3/24/2011       3       24      2011    14      664     523173  4820137 157     40
0:00:56 3/21/2009       3       21      2009    0       633     522913  4820137 157     40
14:00:47        3/30/2010       3       30      2010    14      653     527511  4820154 49      40
12:00:41        1/29/2014       1       29      2014    12      917     522611  4820136 156     40



6:00:49 3/23/2008       3       23      2008    6       632     523199  4820138 157     40
6:00:27 3/28/2010       3       28      2010    6       644     526940  4820152 48      40
0:00:44 4/20/2008       4       20      2008    0       632     521242  4820132 161     40
16:00:41        4/2/2012        4       2       2012    16      680     524136  4820141 120     39
8:00:54 1/7/2014        1       7       2014    8       908     522130  4820134 155     40
18:00:56        1/14/2010       1       14      2010    18      644     526953  4820152 48      40
10:00:56        3/22/2009       3       22      2009    10      648     524032  4820141 120     39
0:00:53 2/23/2014       2       23      2014    0       918     523094  4820138 157     40
22:00:36        4/19/2008       4       19      2008    22      632     521209  4820132 161     40
12:00:44        3/21/2009       3       21      2009    12      635     523592  4820140 158     40
16:00:21        3/25/2013       3       25      2013    16      658     524322  4820143 120     39
12:00:13        3/20/2009       3       20      2009    12      637     523745  4820141 160     40
22:00:47        3/12/2014       3       12      2014    22      913     527604  4820155 49      40
10:00:24        4/2/2011        4       2       2011    10      668     524366  4820143 120     39
14:00:31        4/12/2011       4       12      2011    14      655     522769  4820138 156     40
0:00:48 4/19/2013       4       19      2013    0       677     521824  4820135 159     40
6:00:23 1/2/2012        1       2       2012    6       665     527020  4820154 48      40
0:00:35 3/25/2009       3       25      2009    0       645     526885  4820153 48      40
8:00:50 12/12/2012      12      12      2012    8       666     526840  4820153 48      40
14:00:53        3/24/2011       3       24      2011    14      660     522902  4820139 157     40
16:00:48        11/30/2010      11      30      2010    16      643     523165  4820140 157     40
14:00:31        4/8/2011        4       8       2011    14      661     524879  4820146 55      40
14:00:22        3/21/2009       3       21      2009    14      635     523592  4820141 158     40
0:00:50 12/11/2011      12      11      2011    0       658     527337  4820156 49      40
12:00:42        4/14/2012       4       14      2012    12      671     523833  4820142 160     40
16:00:50        3/21/2009       3       21      2009    16      642     523828  4820143 160     40
8:00:56 1/10/2010       1       10      2010    8       638     521645  4820135 159     40
12:00:54        4/9/2012        4       9       2012    12      671     523951  4820143 160     40
16:00:41        4/30/2008       4       30      2008    16      634     524107  4820144 120     39
10:00:48        2/18/2011       2       18      2011    10      801     525822  4820150 53      40
2:01:02 4/11/2012       4       11      2012    2       670     525995  4820151 53      40
8:00:24 4/10/2008       4       10      2008    8       636     523593  4820143 158     40
2:00:35 11/22/2013      11      22      2013    2       911     527596  4820158 49      40
4:00:26 4/11/2012       4       11      2012    4       676     524542  4820146 56      40
14:00:25        4/2/2012        4       2       2012    14      666     525914  4820151 53      40
16:00:55        4/15/2014       4       15      2014    16      909     527379  4820157 49      40
4:00:20 3/23/2008       3       23      2008    4       632     523197  4820142 157     40
14:00:42        3/21/2009       3       21      2009    14      638     523601  4820143 158     40
14:00:23        4/4/2011        4       4       2011    14      663     524741  4820147 56      40
2:00:20 4/24/2011       4       24      2011    2       662     521458  4820136 161     40
2:00:34 4/5/2012        4       5       2012    2       679     525534  4820150 54      40
20:00:48        3/9/2013        3       9       2013    20      679     521785  4820137 159     40
20:00:53        1/16/2014       1       16      2014    20      916     521964  4820138 159     40
8:00:22 3/24/2008       3       24      2008    8       632     523479  4820143 158     40
2:00:18 1/30/2010       1       30      2010    2       643     521701  4820137 159     40
8:00:47 2/15/2013       2       15      2013    8       666     521910  4820138 159     40
8:00:48 4/24/2011       4       24      2011    8       666     525878  4820152 53      40
12:01:54        1/16/2013       1       16      2013    12      671     523176  4820142 157     40
0:00:33 12/5/2013       12      5       2013    0       907     526871  4820156 48      40
2:00:53 1/16/2013       1       16      2013    2       680     521646  4820137 159     40
14:00:47        4/6/2011        4       6       2011    14      662     525283  4820150 54      40
12:00:41        3/10/2013       3       10      2013    12      679     523620  4820144 160     40
0:00:50 1/28/2009       1       28      2009    0       637     521755  4820138 159     40
8:00:47 4/13/2011       4       13      2011    8       666     523430  4820144 158     40



4:02:39 1/16/2013       1       16      2013    4       680     521645  4820138 159     40
14:00:53        3/18/2010       3       18      2010    14      642     524193  4820147 120     39
0:00:41 4/9/2011        4       9       2011    0       801     521836  4820139 159     40
12:00:53        3/11/2014       3       11      2014    12      913     527030  4820158 48      40
12:00:24        3/21/2011       3       21      2011    12      650     523931  4820146 160     40
16:00:43        4/9/2008        4       9       2008    16      631     522871  4820143 157     40
22:00:53        4/8/2011        4       8       2011    22      801     521835  4820139 159     40
6:00:26 2/15/2013       2       15      2013    6       666     521903  4820139 159     40
8:00:56 4/11/2014       4       11      2014    8       913     524162  4820147 120     39
18:00:50        12/11/2012      12      11      2012    18      670     527443  4820160 49      40
22:00:53        4/10/2012       4       10      2012    22      670     525993  4820154 53      40
10:00:34        3/20/2008       3       20      2008    10      633     523300  4820145 158     40
12:01:12        4/29/2009       4       29      2009    12      645     524654  4820150 56      40
16:01:25        2/18/2011       2       18      2011    16      639     524886  4820151 55      40
10:00:56        3/24/2009       3       24      2009    10      637     524145  4820148 120     39
18:00:48        4/7/2011        4       7       2011    18      665     524332  4820149 120     39
10:00:41        4/8/2011        4       8       2011    10      658     524706  4820150 56      40
14:00:41        3/18/2011       3       18      2011    14      665     522993  4820144 157     40
22:00:39        1/27/2009       1       27      2009    22      637     521758  4820140 159     40
20:00:53        2/22/2014       2       22      2014    20      918     523086  4820145 157     40
4:00:54 4/11/2012       4       11      2012    4       670     526003  4820156 53      40
12:00:44        4/28/2008       4       28      2008    12      636     523692  4820147 160     40
14:00:56        11/29/2010      11      29      2010    14      653 521928 4820141 159 40
8:00:48 4/6/2011 4 6 2011 8 666 524413 4820150 56 40
2:00:56 1/16/2013 1 16 2013 2 679 521491 4820140 161 40
0:00:54 1/19/2010 1 19 2010 0 639 526903 4820160 48 40
16:00:42 4/11/2010 4 11 2010 16 646 523544 4820147 158 40
4:00:44 4/24/2011 4 24 2011 4 662 521464 4820140 161 40
0:00:12 4/11/2012 4 11 2012 0 670 525990 4820156 53 40
16:00:45 4/15/2011 4 15 2011 16 658 524216 4820150 120 39
8:00:53 3/24/2011 3 24 2011 8 667 523885 4820149 160 40
10:00:56 4/27/2011 4 27 2011 10 662 524570 4820151 56 40
12:00:56 3/13/2010 3 13 2010 12 643 526087 4820157 51 40
22:00:54 12/17/2010 12 17 2010 22 639 526418 4820158 50 40
10:00:42 4/8/2011 4 8 2011 10 661 524904 4820153 55 40
2:00:56 1/3/2013 1 3 2013 2 677 521602 4820141 159 40
2:00:33 4/19/2009 4 19 2009 2 645 527585 4820163 49 40
20:01:07 4/1/2014 4 1 2014 20 909 521821 4820142 159 40
14:00:48 3/20/2011 3 20 2011 14 664 522953 4820146 157 40
8:00:24 3/30/2009 3 30 2009 8 645 524109 4820150 120 39
4:00:32 1/16/2013 1 16 2013 4 679 521493 4820141 161 40
10:00:53 3/17/2010 3 17 2010 10 650 525398 4820155 54 40
10:00:54 4/10/2009 4 10 2009 10 644 524199 4820151 120 39
8:00:29 3/15/2014 3 15 2014 8 916 525464 4820155 54 40
10:00:50 4/6/2012 4 6 2012 10 666 525997 4820157 53 40
2:00:42 4/9/2011 4 9 2011 2 668 522334 4820144 155 40
18:00:47 3/23/2009 3 23 2009 18 640 522415 4820145 156 40
8:00:54 4/3/2010 4 3 2010 8 642 523057 4820147 157 40
8:00:53 4/12/2011 4 12 2011 8 655 523820 4820150 160 40
2:00:54 3/25/2014 3 25 2014 2 916 526100 4820159 51 40
4:00:25 4/10/2011 4 10 2011 4 659 521815 4820143 159 40
10:00:48 4/15/2009 4 15 2009 10 644 523118 4820148 157 40
4:00:41 1/3/2013 1 3 2013 4 677 521603 4820143 159 40
16:00:48 4/20/2011 4 20 2011 16 667 523793 4820150 160 40



22:01:17 12/18/2010 12 18 2010 22 639 526802 4820162 50 40
10:00:47 3/19/2010 3 19 2010 10 655 523553 4820150 158 40
10:00:41 3/21/2011 3 21 2011 10 655 523876 4820151 160 40
8:01:24 4/25/2014 4 25 2014 8 913 525280 4820156 54 40
12:00:54 3/6/2014 3 6 2014 12 917 523370 4820149 158 40
12:00:52 3/29/2012 3 29 2012 12 670 524754 4820154 56 40
18:00:42 1/4/2010 1 4 2010 18 639 523190 4820149 157 40
18:00:47 1/14/2010 1 14 2010 18 642 527141 4820163 48 40
12:00:53 4/25/2010 4 25 2010 12 646 523069 4820148 157 40
10:00:50 3/22/2009 3 22 2009 10 633 524005 4820152 160 40
22:00:47 4/2/2012 4 2 2012 22 681 521572 4820143 161 40
18:00:20 4/19/2011 4 19 2011 18 658 523505 4820150 158 40
0:00:23 12/5/2013 12 5 2013 0 911 527021 4820163 48 40
6:00:30 3/19/2010 3 19 2010 6 654 524149 4820153 120 39
18:00:45 12/9/2012 12 9 2012 18 671 527507 4820166 49 40
22:01:05 12/14/2012 12 14 2012 22 670 527090 4820164 48 40
12:00:42 2/23/2011 2 23 2011 12 639 523996 4820152 160 40
10:02:41 4/3/2010 4 3 2010 10 642 523058 4820149 157 40
16:00:49 3/30/2014 3 30 2014 16 918 523378 4820150 158 40
18:00:47 4/3/2012 4 3 2012 18 671 522873 4820149 157 40
12:00:26 4/29/2013 4 29 2013 12 658 524157 4820154 120 39
18:00:40 12/24/2010 12 24 2010 18 642 527135 4820165 48 40
12:00:47 3/23/2011 3 23 2011 12 666 523149 4820150 157 40
12:00:52 4/17/2011 4 17 2011 12 661 523418 4820151 158 40
12:00:56 3/1/2011 3 1 2011 12 642 524303 4820155 120 39
14:00:43 3/12/2010 3 12 2010 14 651 526433 4820163 50 40
12:00:15 4/6/2009 4 6 2009 12 633 524073 4820154 120 39
16:00:48 3/21/2010 3 21 2010 16 652 523697 4820153 160 40
12:00:27 3/21/2009 3 21 2009 12 642 523680 4820153 160 40
8:01:12 4/16/2014 4 16 2014 8 917 525679 4820160 53 40
6:00:53 4/11/2012 4 11 2012 6 677 524583 4820156 56 40
12:00:42 3/25/2011 3 25 2011 12 654 522932 4820150 157 40
14:00:44 3/21/2009 3 21 2009 14 642 523681 4820153 160 40
4:00:47 2/12/2010 2 12 2010 4 639 527489 4820168 49 40
0:00:45 12/21/2012 12 21 2012 0 663 523204 4820152 157 40
2:01:18 5/1/2009 5 1 2009 2 646 521320 4820145 161 40
6:00:37 1/22/2014 1 22 2014 6 908 522097 4820148 155 40
22:00:50 12/24/2010 12 24 2010 22 642 527142 4820167 48 40
12:00:22 3/6/2013 3 6 2013 12 663 523980 4820155 160 40
12:00:26 3/7/2012 3 7 2012 12 666 523633 4820153 160 40
6:00:47 4/11/2012 4 11 2012 6 676 524544 4820157 56 40
10:00:47 3/22/2009 3 22 2009 10 646 523774 4820154 160 40
22:00:54 1/14/2010 1 14 2010 22 642 527140 4820167 48 40
16:00:53 1/6/2013 1 6 2013 16 679 521890 4820148 159 40
22:00:55 4/3/2012 4 3 2012 22 663 521529 4820147 161 40
2:00:53 4/7/2014 4 7 2014 2 916 521495 4820147 161 40
8:00:43 3/18/2012 3 18 2012 8 666 522626 4820151 156 40
12:00:25 3/21/2009 3 21 2009 12 637 523949 4820155 160 40
4:00:28 4/11/2012 4 11 2012 4 677 524586 4820158 56 40
8:00:51 3/22/2011 3 22 2011 8 668 524018 4820156 120 39
16:00:40 12/26/2013 12 26 2013 16 907 523190 4820153 157 40
8:00:48 4/4/2009 4 4 2009 8 635 523770 4820155 160 40
16:00:48 4/9/2011 4 9 2011 16 658 524791 4820159 56 40
8:00:51 4/11/2010 4 11 2010 8 640 523112 4820153 157 40



8:00:48 4/11/2009 4 11 2009 8 648 524076 4820156 120 39
10:00:44 3/6/2013 3 6 2013 10 658 523791 4820156 160 40
8:00:14 3/19/2010 3 19 2010 8 642 523586 4820155 158 40
8:00:54 3/6/2012 3 6 2012 8 663 524358 4820158 120 39
10:00:54 3/27/2014 3 27 2014 10 908 524472 4820158 56 40
14:00:14 4/4/2012 4 4 2012 14 671 523494 4820155 158 40
10:00:42 4/18/2008 4 18 2008 10 634 524119 4820157 120 39
0:00:44 1/21/2012 1 21 2012 0 666 527275 4820169 49 40
4:00:10 4/6/2009 4 6 2009 4 644 521864 4820150 159 40
2:00:44 4/9/2011 4 9 2011 2 664 522231 4820151 155 40
0:01:12 12/18/2010 12 18 2010 0 639 526417 4820166 50 40
18:00:50 5/11/2011 5 11 2011 18 654 524909 4820161 55 40
10:00:53 3/21/2009 3 21 2009 10 639 523487 4820156 158 40
10:00:44 3/25/2010 3 25 2010 10 651 523750 4820157 160 40
12:00:48 3/26/2011 3 26 2011 12 659 524962 4820161 55 40
4:00:55 4/23/2011 4 23 2011 4 650 522155 4820151 155 40
16:00:49 4/19/2011 4 19 2011 16 655 521818 4820150 159 40
12:01:11 11/24/2011 11 24 2011 12 662 522356 4820152 155 40
6:00:53 12/15/2010 12 15 2010 6 639 527605 4820172 49 40
10:00:48 3/1/2011 3 1 2011 10 655 523745 4820157 160 40
18:00:53 1/19/2010 1 19 2010 18 639 527019 4820169 48 40
6:00:54 2/14/2013 2 14 2013 6 675 524505 4820160 56 40
0:00:41 4/10/2013 4 10 2013 0 658 521343 4820149 161 40
14:00:41 4/27/2009 4 27 2009 14 644 523753 4820157 160 40
18:00:27 3/30/2009 3 30 2009 18 645 524830 4820161 55 40
12:00:41 4/8/2009 4 8 2009 12 645 527110 4820170 48 40
0:00:59 4/9/2011 4 9 2011 0 655 522104 4820152 155 40
6:00:53 2/19/2010 2 19 2010 6 644 527063 4820170 48 40
10:00:41 3/31/2012 3 31 2012 10 679 525237 4820163 54 40
2:00:35 3/14/2014 3 14 2014 2 913 527534 4820172 49 40
16:00:47 1/1/2013 1 1 2013 16 679 522978 4820155 157 40
6:01:41 12/28/2009 12 28 2009 6 644 523215 4820156 158 40
6:00:48 2/12/2010 2 12 2010 6 639 527489 4820172 49 40
12:00:14 1/17/2010 1 17 2010 12 643 525474 4820165 54 40
22:00:34 12/9/2012 12 9 2012 22 671 527516 4820173 49 40
12:00:55 3/6/2010 3 6 2010 12 643 526250 4820168 51 40
12:00:23 3/18/2010 3 18 2010 12 642 524170 4820160 120 39
8:00:41 2/14/2010 2 14 2010 8 644 526123 4820167 51 40
12:00:41 3/20/2009 3 20 2009 12 648 523266 4820157 158 40
18:00:42 3/19/2010 3 19 2010 18 650 523620 4820158 160 40
12:00:54 4/8/2011 4 8 2011 12 661 524885 4820163 55 40
2:00:49 1/7/2014 1 7 2014 2 907 521784 4820152 159 40
14:00:24 4/17/2011 4 17 2011 14 662 526278 4820168 51 40
10:00:43 4/26/2014 4 26 2014 10 913 526980 4820171 48 40
14:00:47 3/20/2011 3 20 2011 14 650 522924 4820156 157 40
8:00:49 4/2/2008 4 2 2008 8 637 524035 4820160 120 39
12:00:53 4/6/2012 4 6 2012 12 679 526438 4820169 50 40
4:00:43 1/22/2014 1 22 2014 4 908 522094 4820154 155 40
12:00:44 3/25/2009 3 25 2009 12 637 523414 4820158 158 40
22:00:53 12/20/2012 12 20 2012 22 663 523199 4820158 157 40
8:00:25 3/2/2011 3 2 2011 8 642 523844 4820160 160 40
14:00:53 4/6/2012 4 6 2012 14 673 526250 4820169 51 40
10:00:41 4/3/2014 4 3 2014 10 918 524332 4820162 120 39
4:00:58 2/14/2010 2 14 2010 4 644 526123 4820169 51 40



14:00:42 4/19/2011 4 19 2011 14 658 524021 4820161 120 39
6:00:56 2/14/2010 2 14 2010 6 644 526126 4820169 51 40
8:00:38 2/24/2011 2 24 2011 8 646 523996 4820161 160 40
12:00:48 3/1/2011 3 1 2011 12 801 524041 4820161 120 39
10:00:15 3/21/2009 3 21 2009 10 648 523388 4820159 158 40
16:00:53 3/14/2013 3 14 2013 16 663 523262 4820159 158 40
2:00:37 12/13/2012 12 13 2012 2 666 526792 4820172 50 40
14:00:53 1/5/2013 1 5 2013 14 677 522235 4820156 155 40
10:00:49 3/8/2013 3 8 2013 10 663 524324 4820163 120 39
12:00:42 3/17/2011 3 17 2011 12 650 524095 4820162 120 39
16:00:55 1/18/2014 1 18 2014 16 916 524732 4820164 56 40
14:00:24 4/5/2009 4 5 2009 14 640 524206 4820163 120 39
8:01:11 4/19/2014 4 19 2014 8 917 525932 4820169 53 40
8:01:41 1/22/2014 1 22 2014 8 908 522097 4820155 155 40
2:00:48 12/5/2011 12 5 2011 2 667 526993 4820173 48 40
16:00:53 3/9/2013 3 9 2013 16 679 522237 4820156 155 40
18:00:50 1/6/2013 1 6 2013 18 677 521672 4820154 159 40
6:00:32 4/25/2009 4 25 2009 6 644 525007 4820166 55 40
22:00:54 1/19/2010 1 19 2010 22 639 527018 4820174 48 40
10:01:25 3/19/2010 3 19 2010 10 651 523571 4820161 158 40
4:00:51 12/16/2013 12 16 2013 4 916 524810 4820165 55 40
12:00:38 2/3/2014 2 3 2014 12 909 522956 4820159 157 40
2:01:10 4/23/2011 4 23 2011 2 669 524257 4820163 120 39
8:00:53 4/8/2012 4 8 2012 8 673 525547 4820168 54 40
4:00:51 1/3/2014 1 3 2014 4 911 524888 4820166 55 40
8:00:48 12/25/2010 12 25 2010 8 642 527179 4820175 48 40
12:01:17 4/12/2011 4 12 2011 12 666 523477 4820161 158 40
10:00:55 2/24/2013 2 24 2013 10 663 524682 4820165 56 40
8:00:41 3/22/2011 3 22 2011 8 667 524023 4820163 120 39
12:00:44 4/20/2012 4 20 2012 12 666 523766 4820162 160 40
10:00:56 3/20/2008 3 20 2008 10 637 523470 4820161 158 40
10:00:53 3/22/2009 3 22 2009 10 638 523674 4820162 160 40
18:01:18 12/24/2010 12 24 2010 18 642 527133 4820175 48 40
12:00:54 3/11/2011 3 11 2011 12 650 523468 4820162 158 40
2:00:44 1/21/2012 1 21 2012 2 666 527306 4820176 49 40
0:00:56 12/14/2012 12 14 2012 0 671 527411 4820177 49 40
4:00:41 3/16/2010 3 16 2010 4 652 527567 4820177 49 40
12:00:48 3/27/2009 3 27 2009 12 645 523800 4820163 160 40
20:00:32 12/16/2013 12 16 2013 20 911 526814 4820174 50 40
12:00:41 3/6/2013 3 6 2013 12 677 523925 4820164 160 40
2:00:48 4/9/2011 4 9 2011 2 659 521854 4820157 159 40
14:00:48 3/1/2013 3 1 2013 14 663 526292 4820173 51 40
8:00:48 4/3/2012 4 3 2012 8 681 522015 4820157 155 40
6:00:47 4/11/2009 4 11 2009 6 635 522437 4820159 156 40
8:00:21 3/16/2014 3 16 2014 8 917 524625 4820166 56 40
10:00:42 3/22/2009 3 22 2009 10 640 523828 4820164 160 40
16:00:53 4/1/2009 4 1 2009 16 645 522677 4820160 156 40
0:00:43 1/3/2013 1 3 2013 0 677 521627 4820156 159 40
0:01:18 3/20/2010 3 20 2010 0 652 523257 4820162 158 40
18:01:03 12/21/2012 12 21 2012 18 675 524880 4820168 55 40
12:00:53 4/8/2014 4 8 2014 12 917 523362 4820162 158 40
12:00:42 3/30/2013 3 30 2013 12 677 523418 4820162 158 40
12:00:53 2/2/2012 2 2 2012 12 663 523379 4820162 158 40
0:00:47 3/20/2010 3 20 2010 0 654 523221 4820162 158 40



16:00:15 4/15/2011 4 15 2011 16 664 524174 4820165 120 39
8:01:03 2/18/2012 2 18 2012 8 665 525705 4820171 53 40
10:01:18 2/18/2011 2 18 2011 10 642 525869 4820172 53 40
12:00:47 4/28/2009 4 28 2009 12 640 524694 4820168 56 40
8:00:53 3/27/2010 3 27 2010 8 642 525102 4820169 55 40
20:00:54 1/1/2012 1 1 2012 20 665 527390 4820178 49 40
16:01:32 3/28/2010 3 28 2010 16 644 526762 4820176 50 40
6:00:47 12/7/2013 12 7 2013 6 911 527556 4820179 49 40
6:00:56 4/10/2011 4 10 2011 6 662 522288 4820160 155 40
6:00:48 1/3/2014 1 3 2014 6 911 524923 4820169 55 40
22:00:48 1/16/2013 1 16 2013 22 680 521647 4820158 159 40
8:00:53 2/21/2014 2 21 2014 8 918 523569 4820165 158 40
10:01:37 3/23/2009 3 23 2009 10 640 523422 4820164 158 40
12:00:41 3/9/2014 3 9 2014 12 917 523827 4820166 160 40
12:00:54 4/22/2011 4 22 2011 12 650 523966 4820166 160 40
2:00:44 4/15/2012 4 15 2012 2 658 524549 4820168 56 40
16:00:14 3/20/2011 3 20 2011 16 654 524902 4820170 55 40
0:00:53 1/17/2014 1 17 2014 0 916 522236 4820160 155 40
10:00:42 1/28/2014 1 28 2014 10 917 522776 4820162 156 40
0:00:54 3/28/2010 3 28 2010 0 644 527259 4820179 49 40
0:00:32 2/14/2010 2 14 2010 0 642 527455 4820180 49 40
6:00:44 4/24/2011 4 24 2011 6 667 523761 4820166 160 40
14:00:41 3/6/2010 3 6 2010 14 643 526267 4820176 51 40
10:00:53 4/25/2014 4 25 2014 10 907 524026 4820167 120 39
4:00:54 4/11/2009 4 11 2009 4 635 522435 4820162 156 40
8:00:44 3/18/2014 3 18 2014 8 917 524025 4820168 120 39
8:00:50 3/22/2011 3 22 2011 8 660 523994 4820168 160 40
12:01:09 4/6/2012 4 6 2012 12 672 526144 4820176 51 40
14:00:42 2/10/2011 2 10 2011 14 639 523211 4820165 158 40
16:00:53 3/17/2010 3 17 2010 16 746 525194 4820172 55 40
12:00:42 3/19/2010 3 19 2010 12 650 523627 4820167 160 40
4:00:56 12/17/2012 12 17 2012 4 663 520620 4820157 164 40
22:00:48 4/8/2011 4 8 2011 22 655 522105 4820162 155 40
2:00:53 3/28/2010 3 28 2010 2 644 527260 4820181 49 40
18:01:12 5/7/2010 5 7 2010 18 642 523902 4820168 160 40
14:00:44 4/6/2011 4 6 2011 14 668 525515 4820174 54 40
12:00:43 3/11/2010 3 11 2010 12 639 525878 4820175 53 40
22:00:35 1/21/2014 1 21 2014 22 908 522050 4820162 155 40
12:00:44 4/12/2011 4 12 2011 12 663 523398 4820167 158 40
16:00:41 3/18/2012 3 18 2012 16 658 523573 4820167 158 40
12:00:43 4/25/2011 4 25 2011 12 654 525384 4820174 54 40
6:00:48 4/5/2009 4 5 2009 6 648 523849 4820168 160 40
14:01:26 3/23/2014 3 23 2014 14 908 524137 4820170 120 39
6:00:44 4/6/2009 4 6 2009 6 644 521857 4820162 159 40
20:00:54 1/21/2014 1 21 2014 20 908 522049 4820162 155 40
12:01:11 1/7/2014 1 7 2014 12 917 522638 4820165 156 40
12:00:20 3/24/2009 3 24 2009 12 637 524151 4820170 120 39
12:00:53 1/5/2013 1 5 2013 12 677 522250 4820164 155 40
14:00:53 4/20/2012 4 20 2012 14 677 523717 4820169 160 40
0:00:54 4/19/2009 4 19 2009 0 645 527491 4820184 49 40
16:00:52 12/24/2010 12 24 2010 16 642 526783 4820181 50 40
12:00:20 4/8/2010 4 8 2010 12 655 526016 4820178 51 40
8:00:43 4/10/2008 4 10 2008 8 635 523487 4820169 158 40
22:00:42 4/9/2011 4 9 2011 22 655 521987 4820164 159 40



8:00:47 3/23/2009 3 23 2009 8 646 523663 4820169 160 40
16:00:57 4/13/2010 4 13 2010 16 644 524536 4820173 56 40
14:00:53 3/16/2010 3 16 2010 14 652 526006 4820178 53 40
6:00:43 12/17/2012 12 17 2012 6 663 520618 4820160 164 40
4:00:49 4/5/2009 4 5 2009 4 648 523848 4820170 160 40
8:00:42 1/8/2010 1 8 2010 8 644 523229 4820168 158 40
14:00:54 11/29/2010 11 29 2010 14 654 522472 4820166 156 40
4:00:33 12/28/2012 12 28 2012 4 680 521241 4820162 161 40
10:00:47 3/22/2011 3 22 2011 10 666 523903 4820171 160 40
0:00:55 4/10/2011 4 10 2011 0 655 521972 4820164 159 40
10:00:53 3/6/2013 3 6 2013 10 679 523797 4820171 160 40
10:00:53 4/14/2012 4 14 2012 10 666 525269 4820176 54 40
10:00:42 4/8/2011 4 8 2011 10 659 524752 4820174 56 40
10:00:53 4/20/2014 4 20 2014 10 907 524107 4820172 120 39
20:00:54 12/20/2012 12 20 2012 20 663 523191 4820169 157 40
18:00:47 4/5/2009 4 5 2009 18 637 525366 4820177 54 40
18:00:47 4/6/2009 4 6 2009 18 645 525194 4820176 55 40
8:00:46 4/10/2012 4 10 2012 8 673 524174 4820172 120 39
16:00:54 3/28/2014 3 28 2014 16 918 524661 4820174 56 40
12:00:36 4/7/2009 4 7 2009 12 643 525040 4820176 55 40
10:00:47 3/18/2010 3 18 2010 10 652 524019 4820172 120 39
12:00:55 3/17/2011 3 17 2011 12 664 524121 4820172 120 39
10:00:54 3/26/2013 3 26 2013 10 663 525417 4820177 54 40
14:00:56 1/26/2014 1 26 2014 14 917 522853 4820168 157 40
12:00:28 3/11/2010 3 11 2010 12 644 525831 4820179 53 40
18:00:47 4/27/2013 4 27 2013 18 671 523424 4820170 158 40
14:00:50 3/15/2012 3 15 2012 14 666 523598 4820171 158 40
22:00:31 1/16/2014 1 16 2014 22 908 522145 4820166 155 40
0:00:54 12/13/2013 12 13 2013 0 671 526662 4820183 50 40
16:00:47 4/1/2011 4 1 2011 16 668 523298 4820170 158 40
14:00:26 3/27/2009 3 27 2009 14 645 523787 4820173 160 40
14:00:44 4/1/2011 4 1 2011 14 668 523289 4820171 158 40
8:00:11 11/27/2010 11 27 2010 8 801 523257 4820171 158 40
8:00:53 4/3/2012 4 3 2012 8 671 522022 4820167 155 40
16:00:38 3/9/2013 3 9 2013 16 663 522429 4820168 156 40
0:00:53 1/17/2013 1 17 2013 0 680 521647 4820166 159 40
2:00:47 4/10/2011 4 10 2011 2 655 521975 4820167 159 40
14:00:47 4/1/2011 4 1 2011 14 662 523705 4820173 160 40
8:00:41 4/11/2009 4 11 2009 8 647 523445 4820172 158 40
16:00:55 3/7/2010 3 7 2010 16 638 527132 4820186 48 40
10:00:23 2/16/2014 2 16 2014 10 918 524778 4820177 56 40
2:00:23 4/1/2014 4 1 2014 2 918 522062 4820168 155 40
6:00:53 1/3/2013 1 3 2013 6 677 521601 4820166 159 40
14:01:49 4/15/2014 4 15 2014 14 909 527381 4820188 49 40
14:00:48 4/10/2012 4 10 2012 14 676 523099 4820172 157 40
16:00:24 4/30/2013 4 30 2013 16 658 525028 4820179 55 40
2:00:55 2/14/2010 2 14 2010 2 642 527472 4820188 49 40
16:00:42 4/9/2014 4 9 2014 16 916 527504 4820188 49 40
20:00:55 1/16/2013 1 16 2013 20 680 521645 4820167 159 40
4:00:57 4/1/2014 4 1 2014 4 918 522061 4820168 155 40
6:00:38 1/10/2010 1 10 2010 6 633 521346 4820166 161 40
18:01:11 12/14/2012 12 14 2012 18 670 527119 4820187 48 40
14:00:23 4/9/2008 4 9 2008 14 635 522965 4820171 157 40
4:00:54 2/14/2010 2 14 2010 4 642 527476 4820189 49 40



12:00:41 4/18/2008 4 18 2008 12 636 524702 4820178 56 40
18:00:42 3/20/2010 3 20 2010 18 654 524861 4820179 55 40
16:00:37 1/6/2013 1 6 2013 16 677 521842 4820168 159 40
4:00:49 4/21/2014 4 21 2014 4 916 521571 4820167 161 40
18:00:54 4/9/2008 4 9 2008 18 631 522472 4820170 156 40
0:00:26 1/27/2014 1 27 2014 0 917 522088 4820169 155 40
8:00:53 1/14/2013 1 14 2013 8 679 521679 4820168 159 40
12:01:25 2/22/2014 2 22 2014 12 918 523786 4820175 160 40
8:00:25 12/21/2012 12 21 2012 8 663 523221 4820173 158 40
12:00:39 3/20/2009 3 20 2009 12 644 523334 4820174 158 40
18:01:17 3/9/2013 3 9 2013 18 679 521992 4820169 159 40
14:00:47 4/4/2011 4 4 2011 14 669 524387 4820178 120 39
16:00:30 3/17/2012 3 17 2012 16 666 523838 4820176 160 40
2:00:16 3/23/2008 3 23 2008 2 637 523181 4820174 157 40
16:00:54 3/28/2010 3 28 2010 16 650 524747 4820179 56 40
18:00:46 1/19/2009 1 19 2009 18 632 521678 4820169 159 40
18:00:42 4/13/2012 4 13 2012 18 658 523229 4820174 158 40
14:00:51 1/28/2014 1 28 2014 14 917 522707 4820173 156 40
4:00:49 4/9/2011 4 9 2011 4 666 522238 4820171 155 40
12:00:30 3/26/2011 3 26 2011 12 655 525035 4820181 55 40
6:00:48 1/8/2012 1 8 2012 6 665 526904 4820188 48 40
12:00:41 4/18/2008 4 18 2008 12 635 524224 4820178 120 39
10:00:23 4/12/2009 4 12 2009 10 645 525909 4820185 53 40
8:00:36 1/7/2014 1 7 2014 8 907 521798 4820170 159 40
6:00:53 1/8/2010 1 8 2010 6 644 523225 4820175 158 40
8:00:53 4/13/2011 4 13 2011 8 669 523403 4820176 158 40
4:00:48 4/15/2012 4 15 2012 4 676 524183 4820179 120 39
16:00:56 4/13/2012 4 13 2012 16 673 523566 4820177 158 40
10:00:42 3/6/2010 3 6 2010 10 647 526457 4820188 50 40
8:00:41 1/17/2013 1 17 2013 8 680 521638 4820170 159 40
2:01:17 4/5/2009 4 5 2009 2 648 523786 4820178 160 40
12:00:22 3/16/2010 3 16 2010 12 652 526002 4820186 53 40
6:00:54 1/14/2013 1 14 2013 6 679 521679 4820171 159 40
18:00:54 4/16/2014 4 16 2014 18 908 523430 4820176 158 40
10:00:54 1/7/2014 1 7 2014 10 917 522636 4820174 156 40
10:00:29 4/10/2009 4 10 2009 10 648 524175 4820179 120 39
6:00:42 4/1/2014 4 1 2014 6 918 522058 4820172 155 40
14:00:26 3/18/2012 3 18 2012 14 658 523971 4820179 160 40
16:00:48 3/18/2011 3 18 2011 16 662 523579 4820177 158 40
16:00:50 3/9/2010 3 9 2010 16 647 526156 4820187 51 40
8:00:53 3/20/2010 3 20 2010 8 640 524023 4820179 120 39
12:00:56 3/27/2014 3 27 2014 12 918 524629 4820181 56 40
8:00:37 4/4/2009 4 4 2009 8 642 523800 4820178 160 40
14:00:48 3/13/2010 3 13 2010 14 643 526093 4820187 51 40
14:00:44 4/8/2011 4 8 2011 14 659 524933 4820183 55 40
12:00:49 3/27/2009 3 27 2009 12 648 523564 4820178 158 40
22:00:26 1/1/2012 1 1 2012 22 665 527276 4820192 49 40
4:00:34 3/24/2012 3 24 2012 4 666 525080 4820184 55 40
18:00:51 4/15/2010 4 15 2010 18 646 521486 4820171 161 40
12:00:18 3/27/2009 3 27 2009 12 637 523480 4820178 158 40
12:00:47 4/8/2009 4 8 2009 12 641 523501 4820178 158 40
8:00:52 4/5/2009 4 5 2009 8 640 523649 4820179 160 40
12:00:42 3/28/2009 3 28 2009 12 638 523375 4820178 158 40
6:00:33 12/25/2010 12 25 2010 6 642 527176 4820192 48 40



12:00:42 3/27/2013 3 27 2013 12 663 523630 4820179 160 40
12:01:50 1/16/2013 1 16 2013 12 665 523198 4820178 157 40
10:00:53 4/6/2012 4 6 2012 10 675 525617 4820187 53 40
8:00:47 4/13/2011 4 13 2011 8 658 523458 4820179 158 40
18:00:49 12/27/2012 12 27 2012 18 671 522065 4820174 155 40
12:00:47 3/20/2009 3 20 2009 12 634 523646 4820180 160 40
18:00:36 1/14/2010 1 14 2010 18 643 526869 4820192 48 40
16:00:53 2/10/2011 2 10 2011 16 639 523138 4820178 157 40
2:00:49 4/12/2011 4 12 2011 2 801 521880 4820174 159 40
0:00:41 4/10/2011 4 10 2011 0 801 522014 4820174 155 40
2:00:47 4/16/2009 4 16 2009 2 635 521297 4820172 161 40
8:00:53 4/25/2014 4 25 2014 8 908 524119 4820182 120 39
4:00:53 2/18/2012 2 18 2012 4 665 525496 4820187 54 40
6:00:41 4/9/2011 4 9 2011 6 666 522237 4820175 155 40
8:00:14 4/12/2011 4 12 2011 8 666 523548 4820180 158 40
16:00:54 3/18/2010 3 18 2010 16 642 524368 4820183 120 39
18:00:16 3/8/2014 3 8 2014 18 916 522572 4820176 156 40
2:00:46 1/17/2013 1 17 2013 2 680 521633 4820173 159 40
10:00:24 4/2/2011 4 2 2011 10 667 524382 4820183 120 39
16:01:11 3/4/2014 3 4 2014 16 679 522446 4820177 156 40
14:01:07 4/15/2014 4 15 2014 14 917 526217 4820190 51 40
16:00:47 4/19/2011 4 19 2011 16 666 524187 4820183 120 39
8:00:41 4/5/2012 4 5 2012 8 681 521797 4820174 159 40
22:00:44 4/8/2011 4 8 2011 22 663 521930 4820175 159 40
0:00:23 12/25/2010 12 25 2010 0 642 527148 4820195 48 40
6:00:53 4/12/2013 4 12 2013 6 677 521596 4820174 159 40
0:00:54 1/14/2013 1 14 2013 0 679 521711 4820175 159 40
8:00:32 3/28/2010 3 28 2010 8 647 522748 4820178 156 40
4:00:53 4/23/2009 4 23 2009 4 645 527398 4820196 49 40
10:00:21 4/8/2011 4 8 2011 10 662 524963 4820186 55 40
14:00:47 3/22/2009 3 22 2009 14 642 524154 4820183 120 39
6:00:47 4/16/2009 4 16 2009 6 635 521312 4820174 161 40
22:00:55 4/9/2011 4 9 2011 22 801 522014 4820176 155 40
8:00:14 4/4/2009 4 4 2009 8 645 523817 4820182 160 40
12:00:42 3/22/2008 3 22 2008 12 637 523215 4820180 158 40
14:00:43 4/2/2012 4 2 2012 14 670 525699 4820189 53 40
20:00:47 4/8/2014 4 8 2014 20 909 525863 4820190 53 40
12:00:41 11/26/2009 11 26 2009 12 642 521979 4820176 159 40
18:00:47 4/2/2012 4 2 2012 18 674 523503 4820182 158 40
4:00:55 2/27/2012 2 27 2012 4 666 525141 4820188 55 40
6:00:49 3/16/2010 3 16 2010 6 652 527503 4820197 49 40
10:00:43 3/19/2010 3 19 2010 10 650 523589 4820182 158 40
18:00:44 12/1/2011 12 1 2011 18 658 527101 4820196 48 40
4:00:53 4/12/2011 4 12 2011 4 801 521858 4820177 159 40
20:00:51 1/16/2014 1 16 2014 20 908 522140 4820177 155 40
2:00:54 4/10/2011 4 10 2011 2 801 522016 4820177 155 40
10:00:42 3/27/2014 3 27 2014 10 918 524648 4820186 56 40
6:00:20 12/14/2012 12 14 2012 6 671 527584 4820198 49 40
14:00:48 4/2/2012 4 2 2012 14 679 525231 4820189 54 40
4:00:44 1/17/2013 1 17 2013 4 680 521641 4820176 159 40
12:00:50 4/20/2012 4 20 2012 12 670 523845 4820184 160 40
12:00:49 3/15/2010 3 15 2010 12 638 525982 4820192 53 40
10:00:53 3/24/2008 3 24 2008 10 634 523318 4820182 158 40
8:00:42 3/20/2011 3 20 2011 8 801 523280 4820182 158 40



16:01:02 3/8/2014 3 8 2014 16 918 524202 4820186 120 39
10:00:54 1/5/2013 1 5 2013 10 677 522251 4820179 155 40
14:00:26 4/2/2011 4 2 2011 14 668 524937 4820188 55 40
2:00:43 5/2/2011 5 2 2011 2 658 525555 4820191 54 40
18:00:41 12/30/2012 12 30 2012 18 671 522071 4820178 155 40
0:00:45 4/4/2012 4 4 2012 0 663 521552 4820177 161 40
0:00:24 12/31/2012 12 31 2012 0 671 522074 4820179 155 40
0:00:41 12/21/2012 12 21 2012 0 671 522111 4820179 155 40
6:00:53 2/14/2010 2 14 2010 6 642 527499 4820199 49 40
4:00:32 4/23/2011 4 23 2011 4 658 522072 4820179 155 40
12:00:41 4/10/2009 4 10 2009 12 638 524052 4820186 120 39
10:00:56 3/1/2011 3 1 2011 10 650 523713 4820185 160 40
2:00:50 12/25/2010 12 25 2010 2 642 527177 4820198 48 40
16:00:48 3/17/2010 3 17 2010 16 642 525430 4820191 54 40
6:00:42 2/18/2012 2 18 2012 6 665 525502 4820192 54 40
12:00:47 4/17/2008 4 17 2008 12 634 524198 4820187 120 39
16:00:25 4/10/2012 4 10 2012 16 676 523183 4820183 157 40
4:00:50 3/23/2008 3 23 2008 4 636 523361 4820184 158 40
4:00:53 4/12/2013 4 12 2013 4 677 521599 4820178 159 40
6:00:44 1/17/2013 1 17 2013 6 680 521635 4820178 159 40
12:00:50 4/1/2009 4 1 2009 12 642 523125 4820184 157 40
14:00:54 3/27/2013 3 27 2013 14 663 523733 4820186 160 40
8:00:48 4/10/2009 4 10 2009 8 642 523926 4820186 160 40
22:00:30 1/6/2013 1 6 2013 22 677 521578 4820179 161 40
8:00:41 3/24/2011 3 24 2011 8 660 524034 4820187 120 39
0:00:36 4/16/2009 4 16 2009 0 635 521296 4820178 161 40
10:00:48 1/5/2011 1 5 2011 10 646 523138 4820184 157 40
14:00:55 4/29/2009 4 29 2009 14 644 523219 4820184 158 40
22:00:56 12/30/2012 12 30 2012 22 671 522067 4820180 155 40
12:00:25 3/16/2010 3 16 2010 12 650 525964 4820194 53 40
6:00:41 3/23/2008 3 23 2008 6 636 523367 4820185 158 40
8:00:53 4/4/2012 4 4 2012 8 675 525415 4820192 54 40
0:00:34 4/9/2011 4 9 2011 0 663 521929 4820180 159 40
14:00:23 12/31/2012 12 31 2012 14 670 523158 4820184 157 40
4:00:41 12/25/2010 12 25 2010 4 642 527174 4820199 48 40
8:00:54 4/5/2012 4 5 2012 8 663 521800 4820180 159 40
0:00:41 4/10/2011 4 10 2011 0 665 521887 4820180 159 40
12:00:50 12/31/2012 12 31 2012 12 670 523158 4820184 157 40
8:00:47 4/2/2009 4 2 2009 8 635 523650 4820186 160 40
0:00:18 12/22/2013 12 22 2013 0 913 526987 4820199 48 40
12:00:47 3/1/2011 3 1 2011 12 655 524028 4820188 120 39
8:00:43 3/15/2011 3 15 2011 8 655 524085 4820188 120 39
18:00:53 4/9/2008 4 9 2008 18 633 522316 4820182 155 40
18:00:47 3/29/2014 3 29 2014 18 916 527100 4820199 48 40
10:00:41 4/15/2008 4 15 2008 10 632 523282 4820185 158 40
22:00:44 4/9/2011 4 9 2011 22 665 521887 4820181 159 40
10:00:43 3/6/2010 3 6 2010 10 639 526591 4820198 50 40
2:00:41 12/12/2011 12 12 2011 2 658 526849 4820199 48 40
18:00:43 4/28/2009 4 28 2009 18 645 527267 4820201 49 40
10:01:12 3/17/2010 3 17 2010 10 642 525436 4820194 54 40
4:00:36 1/7/2014 1 7 2014 4 907 521746 4820181 159 40
6:00:44 3/25/2012 3 25 2012 6 679 523442 4820187 158 40
10:00:50 3/7/2010 3 7 2010 10 643 526963 4820200 48 40
4:00:54 4/16/2009 4 16 2009 4 635 521310 4820180 161 40



12:00:53 4/8/2011 4 8 2011 12 662 524962 4820193 55 40
14:00:48 3/17/2011 3 17 2011 14 650 524113 4820190 120 39
18:00:25 3/17/2010 3 17 2010 18 642 525420 4820194 54 40
16:00:54 4/7/2014 4 7 2014 16 907 523557 4820188 158 40
18:00:54 12/22/2009 12 22 2009 18 643 524038 4820190 120 39
4:00:48 4/23/2011 4 23 2011 4 669 524250 4820190 120 39
16:00:33 4/3/2011 4 3 2011 16 664 524786 4820192 56 40
4:00:41 12/11/2011 12 11 2011 4 658 526983 4820201 48 40
10:00:43 4/6/2012 4 6 2012 10 679 525619 4820196 53 40
12:00:56 4/5/2011 4 5 2011 12 665 524679 4820192 56 40
2:00:53 4/10/2011 4 10 2011 2 665 521887 4820183 159 40
0:00:42 12/21/2009 12 21 2009 0 638 523998 4820190 160 40
22:00:53 1/23/2012 1 23 2012 22 666 525926 4820198 53 40
22:00:42 4/8/2011 4 8 2011 22 659 521860 4820183 159 40
10:00:48 2/23/2011 2 23 2011 10 642 524545 4820192 56 40
12:00:53 12/8/2010 12 8 2010 12 654 522832 4820186 157 40
16:00:48 4/1/2011 4 1 2011 16 662 523356 4820188 158 40
6:01:00 1/7/2014 1 7 2014 6 907 521748 4820183 159 40
6:00:20 3/24/2011 3 24 2011 6 666 523517 4820189 158 40
10:00:36 4/27/2011 4 27 2011 10 658 526229 4820199 51 40
14:00:47 12/8/2010 12 8 2010 14 654 522840 4820187 157 40
16:00:48 1/4/2011 1 4 2011 16 638 522882 4820187 157 40
22:00:56 12/30/2012 12 30 2012 22 663 523154 4820188 157 40
12:00:46 3/11/2010 3 11 2010 12 638 525941 4820198 53 40
14:00:47 4/15/2014 4 15 2014 14 908 526148 4820199 51 40
16:00:45 4/6/2009 4 6 2009 16 645 524733 4820194 56 40
22:00:54 4/9/2011 4 9 2011 22 669 521830 4820184 159 40
6:00:16 4/23/2009 4 23 2009 6 645 527333 4820204 49 40
12:00:52 2/22/2014 2 22 2014 12 907 523710 4820191 160 40
20:00:52 1/10/2014 1 10 2014 20 916 524584 4820194 56 40
14:00:50 3/27/2010 3 27 2010 14 652 524273 4820193 120 39
4:00:50 3/24/2011 3 24 2011 4 666 523515 4820190 158 40
8:00:48 4/6/2009 4 6 2009 8 637 524114 4820192 120 39
2:00:53 3/24/2011 3 24 2011 2 666 523521 4820190 158 40
10:00:26 4/10/2012 4 10 2012 10 673 524132 4820192 120 39
16:00:33 12/31/2012 12 31 2012 16 670 522991 4820188 157 40
10:00:54 4/11/2009 4 11 2009 10 639 524122 4820193 120 39
0:00:57 12/21/2009 12 21 2009 0 647 523817 4820191 160 40
2:00:43 4/10/2011 4 10 2011 2 669 521830 4820185 159 40
18:01:12 4/4/2010 4 4 2010 18 646 524389 4820194 120 39
6:00:47 4/24/2011 4 24 2011 6 662 521472 4820184 161 40
16:00:55 3/31/2014 3 31 2014 16 916 523507 4820191 158 40
12:00:47 3/25/2011 3 25 2011 12 668 523019 4820189 157 40
18:00:47 12/10/2011 12 10 2011 18 658 527525 4820206 49 40
10:00:30 4/11/2009 4 11 2009 10 648 524151 4820193 120 39
10:00:52 4/25/2014 4 25 2014 10 913 525288 4820198 54 40
8:00:55 4/4/2010 4 4 2010 8 640 524518 4820195 56 40
22:00:31 1/10/2014 1 10 2014 22 916 524576 4820195 56 40
14:00:49 4/14/2009 4 14 2009 14 645 527516 4820206 49 40
0:00:31 4/9/2011 4 9 2011 0 659 521862 4820186 159 40
8:00:48 3/25/2010 3 25 2010 8 639 523451 4820191 158 40
8:00:53 3/28/2014 3 28 2014 8 916 524760 4820196 56 40
8:00:42 3/21/2009 3 21 2009 8 640 524033 4820193 120 39
8:00:53 4/2/2009 4 2 2009 8 645 523688 4820192 160 40



16:00:51 3/23/2011 3 23 2011 16 650 523437 4820191 158 40
0:00:41 4/10/2011 4 10 2011 0 669 521829 4820186 159 40
8:00:20 4/24/2010 4 24 2010 8 639 524498 4820195 56 40
10:00:48 4/14/2012 4 14 2012 10 670 525112 4820197 55 40
0:00:44 4/9/2011 4 9 2011 0 662 522025 4820187 155 40
18:00:54 4/17/2009 4 17 2009 18 640 526323 4820202 51 40
12:00:26 3/21/2009 3 21 2009 12 645 523873 4820193 160 40
4:00:23 12/31/2012 12 31 2012 4 671 522045 4820187 155 40
10:00:42 4/3/2012 4 3 2012 10 671 522121 4820187 155 40
10:00:54 3/25/2010 3 25 2010 10 656 523754 4820193 160 40
10:00:47 3/21/2011 3 21 2011 10 662 524058 4820194 120 39
10:00:44 3/31/2012 3 31 2012 10 676 525405 4820199 54 40
18:00:26 3/31/2010 3 31 2010 18 639 524759 4820197 56 40
10:00:56 4/14/2012 4 14 2012 10 665 523662 4820193 160 40
8:00:26 3/28/2012 3 28 2012 8 680 521860 4820187 159 40
12:00:50 1/28/2014 1 28 2014 12 917 522764 4820190 156 40
14:00:54 2/2/2012 2 2 2012 14 665 523383 4820192 158 40
2:00:23 12/11/2011 12 11 2011 2 658 526980 4820205 48 40
16:00:48 3/23/2014 3 23 2014 16 907 524193 4820195 120 39
6:00:54 4/10/2012 4 10 2012 6 658 525588 4820200 54 40
4:00:56 1/2/2012 1 2 2012 4 665 526981 4820206 48 40
16:00:54 4/6/2012 4 6 2012 16 666 526191 4820203 51 40
18:00:29 4/9/2008 4 9 2008 18 635 522393 4820189 155 40
12:00:48 4/4/2012 4 4 2012 12 671 523442 4820193 158 40
6:01:03 12/31/2012 12 31 2012 6 671 522049 4820188 155 40
14:00:56 4/8/2011 4 8 2011 14 650 524975 4820198 55 40
14:01:11 3/9/2013 3 9 2013 14 679 522730 4820190 156 40
12:01:03 2/2/2012 2 2 2012 12 665 523389 4820193 158 40
12:00:48 3/27/2009 3 27 2009 12 638 523612 4820193 160 40
10:00:57 2/20/2014 2 20 2014 10 907 523398 4820193 158 40
18:00:53 4/30/2008 4 30 2008 18 634 524108 4820195 120 39
20:00:39 12/30/2012 12 30 2012 20 663 523155 4820192 157 40
2:00:55 11/29/2011 11 29 2011 2 650 527618 4820209 49 40
16:00:53 1/9/2010 1 9 2010 16 640 522448 4820190 156 40
6:00:56 3/19/2010 3 19 2010 6 642 524131 4820196 120 39
14:00:55 3/9/2013 3 9 2013 14 677 522921 4820192 157 40
8:00:44 4/4/2012 4 4 2012 8 666 525710 4820202 53 40
10:00:48 3/19/2010 3 19 2010 10 640 523467 4820194 158 40
12:00:36 3/5/2013 3 5 2013 12 671 523929 4820196 160 40
6:00:48 4/23/2011 4 23 2011 6 669 524244 4820197 120 39
6:00:54 3/24/2011 3 24 2011 6 650 523493 4820194 158 40
16:00:27 3/21/2009 3 21 2009 16 645 524528 4820198 56 40
16:00:55 3/29/2010 3 29 2010 16 638 521682 4820188 159 40
4:00:50 4/10/2012 4 10 2012 4 658 525621 4820202 53 40
4:00:56 3/20/2010 3 20 2010 4 654 522828 4820193 157 40
16:00:44 4/6/2014 4 6 2014 16 909 525475 4820202 54 40
8:00:47 3/22/2011 3 22 2011 8 654 524146 4820197 120 39
6:00:41 4/16/2010 4 16 2010 6 653 521665 4820189 159 40
8:00:11 3/21/2009 3 21 2009 8 645 523966 4820197 160 40
22:01:11 1/13/2013 1 13 2013 22 679 521888 4820190 159 40
0:00:42 12/21/2009 12 21 2009 0 633 523719 4820196 160 40
8:00:31 4/1/2013 4 1 2013 8 663 525961 4820204 53 40
22:00:55 4/11/2011 4 11 2011 22 801 521804 4820190 159 40
22:00:56 12/20/2010 12 20 2010 22 639 526926 4820208 48 40



8:00:48 4/7/2008 4 7 2008 8 635 523610 4820196 160 40
16:00:48 4/5/2009 4 5 2009 16 646 524422 4820199 56 40
8:01:48 4/28/2011 4 28 2011 8 668 524630 4820200 56 40
12:00:54 3/18/2011 3 18 2011 12 665 523038 4820194 157 40
0:00:41 4/12/2011 4 12 2011 0 801 521804 4820190 159 40
6:00:54 4/9/2012 4 9 2012 6 679 525324 4820203 54 40
0:00:41 1/13/2012 1 13 2012 0 665 526833 4820209 48 40
14:00:49 3/13/2011 3 13 2011 14 654 523119 4820195 157 40
12:00:48 4/15/2013 4 15 2013 12 658 523891 4820198 160 40
16:00:53 3/21/2009 3 21 2009 16 634 523860 4820198 160 40
22:00:47 4/8/2011 4 8 2011 22 662 522023 4820191 155 40
10:01:01 2/20/2014 2 20 2014 10 908 523357 4820196 158 40
12:00:47 3/21/2009 3 21 2009 12 634 523846 4820198 160 40
2:01:12 12/31/2012 12 31 2012 2 671 522048 4820192 155 40
6:01:03 4/10/2014 4 10 2014 6 916 527137 4820211 48 40
2:00:47 3/24/2011 3 24 2011 2 650 523494 4820197 158 40
8:00:44 12/31/2012 12 31 2012 8 671 522037 4820192 155 40
12:00:23 4/24/2011 4 24 2011 12 662 523261 4820196 158 40
18:00:22 3/26/2009 3 26 2009 18 634 521721 4820191 159 40
18:00:17 1/10/2010 1 10 2010 18 633 522007 4820192 155 40
16:00:26 11/26/2011 11 26 2011 16 667 522142 4820193 155 40
14:00:23 4/18/2008 4 18 2008 14 635 524228 4820200 120 39
10:00:53 3/24/2009 3 24 2009 10 640 524218 4820200 120 39
0:00:36 1/15/2010 1 15 2010 0 642 526975 4820211 48 40
4:00:48 3/24/2011 3 24 2011 4 650 523492 4820198 158 40
16:00:50 4/19/2011 4 19 2011 16 647 521583 4820192 161 40
6:01:07 4/11/2012 4 11 2012 6 670 525973 4820207 53 40
2:00:54 4/9/2011 4 9 2011 2 662 522025 4820193 155 40
4:00:56 1/24/2013 1 24 2013 4 680 522658 4820196 156 40
18:00:48 4/25/2013 4 25 2013 18 677 523609 4820199 158 40
0:00:48 1/2/2012 1 2 2012 0 665 527008 4820212 48 40
18:00:53 12/31/2012 12 31 2012 18 670 522959 4820197 157 40
10:00:53 3/17/2010 3 17 2010 10 651 525346 4820206 54 40
18:00:56 1/18/2010 1 18 2010 18 639 527375 4820214 49 40
14:00:33 3/16/2010 3 16 2010 14 650 525970 4820208 53 40
6:00:54 12/17/2012 12 17 2012 6 666 527421 4820214 49 40
4:00:51 4/10/2014 4 10 2014 4 916 527135 4820213 48 40
14:00:19 12/4/2008 12 4 2008 14 633 522532 4820196 156 40
8:01:12 2/14/2010 2 14 2010 8 642 527444 4820215 49 40
16:00:39 3/6/2010 3 6 2010 16 642 526777 4820212 50 40
6:00:48 4/6/2010 4 6 2010 6 638 523237 4820199 158 40
4:00:50 12/14/2012 12 14 2012 4 671 527448 4820215 49 40
22:00:56 12/11/2011 12 11 2011 22 650 526822 4820212 48 40
4:00:56 11/25/2010 11 25 2010 4 639 527401 4820215 49 40
16:00:41 3/28/2010 3 28 2010 16 641 524590 4820204 56 40
8:00:54 4/1/2009 4 1 2009 8 645 524129 4820202 119 38
16:00:48 4/21/2009 4 21 2009 16 644 524333 4820203 120 39
16:00:44 3/13/2014 3 13 2014 16 908 525680 4820208 53 40
12:00:37 3/29/2014 3 29 2014 12 918 524971 4820206 55 40
18:00:47 1/14/2010 1 14 2010 18 642 527063 4820214 48 40
10:00:13 3/22/2011 3 22 2011 10 663 523944 4820202 151 40
12:00:21 3/27/2009 3 27 2009 12 647 523675 4820201 151 40
8:00:23 4/4/2011 4 4 2011 8 668 524374 4820204 120 39
12:00:47 3/26/2011 3 26 2011 12 666 524896 4820206 55 40



18:00:53 1/6/2013 1 6 2013 18 677 521578 4820195 150 38
10:00:41 4/4/2012 4 4 2012 10 676 525290 4820208 54 40
18:00:21 3/23/2014 3 23 2014 18 907 522338 4820197 155 40
18:01:12 3/27/2009 3 27 2009 18 642 523163 4820200 157 40
14:00:54 11/29/2010 11 29 2010 14 638 522020 4820196 145 40
6:00:23 11/25/2010 11 25 2010 6 639 527421 4820216 49 40
10:00:41 3/22/2011 3 22 2011 10 659 524027 4820203 119 38
8:00:53 3/23/2009 3 23 2009 8 638 523586 4820202 149 40
18:00:53 3/24/2010 3 24 2010 18 638 521767 4820196 148 40
14:00:41 3/21/2009 3 21 2009 14 634 523864 4820203 151 40
16:00:56 1/23/2014 1 23 2014 16 908 523353 4820202 149 40
10:00:42 3/21/2011 3 21 2011 10 669 524125 4820204 119 38
14:00:47 4/14/2012 4 14 2012 14 671 523798 4820203 151 40
18:00:24 3/22/2012 3 22 2012 18 670 522504 4820199 156 40
2:00:36 1/2/2012 1 2 2012 2 665 526993 4820216 48 40
14:00:18 4/17/2008 4 17 2008 14 634 524212 4820205 119 38
14:00:43 4/12/2011 4 12 2011 14 659 522841 4820200 147 40
8:00:23 4/16/2012 4 16 2012 8 658 523853 4820204 151 40
18:00:49 12/30/2012 12 30 2012 18 671 522546 4820200 146 40
8:00:25 3/9/2012 3 9 2012 8 663 523702 4820204 151 40
6:00:42 3/8/2011 3 8 2011 6 654 524166 4820206 119 38
14:00:49 4/28/2009 4 28 2009 14 646 523239 4820202 149 40
4:00:53 3/8/2011 3 8 2011 4 654 524166 4820206 119 38
8:00:53 1/10/2010 1 10 2010 8 633 521355 4820196 150 38
2:00:48 4/27/2008 4 27 2008 2 631 521528 4820197 150 38
6:00:41 4/6/2009 4 6 2009 6 648 523178 4820202 147 40
18:00:49 4/23/2014 4 23 2014 18 907 524371 4820207 119 38
12:00:41 4/20/2012 4 20 2012 12 677 523755 4820205 151 40
4:00:42 2/3/2012 2 3 2012 4 665 523337 4820203 149 40
6:00:54 2/3/2012 2 3 2012 6 665 523340 4820203 149 40
16:00:41 4/21/2011 4 21 2011 16 666 526141 4820214 51 40
22:00:55 1/4/2010 1 4 2010 22 644 522524 4820201 146 40
4:00:54 4/23/2011 4 23 2011 4 654 522149 4820200 145 40
0:00:48 4/9/2011 4 9 2011 0 650 521933 4820199 148 40
20:01:18 1/2/2014 1 2 2014 20 909 524479 4820208 46 40
10:00:55 3/7/2010 3 7 2010 10 639 527143 4820218 48 40
18:00:50 3/22/2008 3 22 2008 18 635 523269 4820204 149 40
4:00:47 1/12/2012 1 12 2012 4 665 526919 4820217 48 40
6:00:55 12/28/2012 12 28 2012 6 680 521346 4820197 150 38
16:00:38 4/9/2013 4 9 2013 16 658 524009 4820207 151 40
14:00:48 4/20/2014 4 20 2014 14 907 523277 4820204 149 40
2:00:47 3/20/2010 3 20 2010 2 654 522814 4820203 147 40
2:00:42 3/8/2011 3 8 2011 2 654 524161 4820208 119 38
10:00:52 4/29/2014 4 29 2014 10 907 523856 4820207 151 40
8:00:42 4/14/2012 4 14 2012 8 676 524519 4820210 46 40
8:00:55 11/23/2010 11 23 2010 8 651 528510 4820226 47 40
4:00:38 3/25/2012 3 25 2012 4 679 523440 4820206 149 40
14:00:48 4/4/2011 4 4 2011 14 665 524744 4820211 46 40
10:00:53 4/8/2011 4 8 2011 10 660 524904 4820212 44 40
4:00:55 12/17/2012 12 17 2012 4 666 527350 4820221 38 40
16:00:41 3/17/2010 3 17 2010 16 638 524681 4820211 46 40
16:00:49 4/3/2011 4 3 2011 16 659 524644 4820211 46 40
6:00:54 12/3/2011 12 3 2011 6 801 527084 4820220 37 40
18:00:54 3/22/2010 3 22 2010 18 746 524684 4820211 46 40



22:00:43 12/20/2012 12 20 2012 22 671 522121 4820202 145 40
4:00:48 4/27/2008 4 27 2008 4 631 521528 4820200 150 38
14:00:40 4/6/2011 4 6 2011 14 664 525406 4820214 42 40
12:00:54 11/28/2010 11 28 2010 12 647 522283 4820203 145 40
16:00:47 12/15/2010 12 15 2010 16 639 528115 4820225 45 40
16:00:41 4/17/2011 4 17 2011 16 666 526084 4820217 40 40
14:00:55 1/17/2010 1 17 2010 14 643 525416 4820214 42 40
12:00:24 3/21/2009 3 21 2009 12 633 524019 4820209 119 38
12:00:49 4/9/2012 4 9 2012 12 676 524299 4820210 119 38
4:00:53 4/10/2011 4 10 2011 4 661 521805 4820202 148 40
8:00:24 3/24/2014 3 24 2014 8 913 527154 4820222 37 40
6:00:56 1/3/2013 1 3 2013 6 680 521776 4820202 148 40
8:00:53 2/3/2012 2 3 2012 8 665 523331 4820207 149 40
22:00:48 4/8/2011 4 8 2011 22 650 521935 4820203 148 40
14:00:26 3/20/2009 3 20 2009 14 645 524179 4820210 119 38
8:00:56 3/22/2011 3 22 2011 8 650 524367 4820211 119 38
6:01:11 12/12/2009 12 12 2009 6 644 522126 4820204 145 40
0:00:42 1/8/2012 1 8 2012 0 665 526971 4820221 37 40
10:00:50 5/3/2009 5 3 2009 10 645 526782 4820221 39 40
12:00:41 3/16/2010 3 16 2010 12 638 525830 4820217 41 40
2:00:31 4/9/2011 4 9 2011 2 650 521932 4820203 148 40
10:00:54 4/8/2011 4 8 2011 10 650 524942 4820214 44 40
6:00:49 3/9/2012 3 9 2012 6 663 523700 4820209 151 40
0:00:50 3/18/2011 3 18 2011 0 650 523144 4820207 147 40
2:00:55 2/3/2012 2 3 2012 2 665 523339 4820208 149 40
22:00:44 12/27/2012 12 27 2012 22 671 522073 4820204 145 40
12:00:55 1/9/2010 1 9 2010 12 638 523187 4820208 147 40
10:00:53 4/19/2014 4 19 2014 10 909 523934 4820210 151 40
18:00:47 1/18/2010 1 18 2010 18 640 527365 4820224 38 40
18:00:47 1/13/2013 1 13 2013 18 679 521895 4820204 148 40
8:00:35 3/23/2011 3 23 2011 8 669 524077 4820211 119 38
14:00:44 3/29/2011 3 29 2011 14 668 525408 4820217 42 40
18:00:23 12/27/2012 12 27 2012 18 671 522080 4820205 145 40
2:00:14 3/18/2011 3 18 2011 2 650 523143 4820209 147 40
6:00:54 4/14/2008 4 14 2008 6 633 521818 4820204 148 40
18:00:55 4/9/2008 4 9 2008 18 632 521748 4820204 148 40
22:00:53 4/11/2011 4 11 2011 22 650 521824 4820204 148 40
10:00:33 3/5/2012 3 5 2012 10 663 524320 4820213 119 38
8:00:55 1/16/2013 1 16 2013 8 680 521647 4820204 148 40
8:00:53 3/22/2013 3 22 2013 8 671 525133 4820216 44 40
18:00:29 3/24/2014 3 24 2014 18 907 523676 4820211 151 40
0:00:50 12/12/2011 12 12 2011 0 650 526806 4820223 39 40
12:00:56 3/27/2009 3 27 2009 12 642 523727 4820211 151 40
20:00:51 1/20/2012 1 20 2012 20 666 527195 4820224 37 40
16:00:24 4/17/2011 4 17 2011 16 662 526043 4820220 40 40
8:00:48 4/4/2009 4 4 2009 8 646 523715 4820212 151 40
6:00:26 12/5/2011 12 5 2011 6 667 527013 4820224 37 40
14:00:47 3/24/2011 3 24 2011 14 667 523080 4820210 147 40
14:00:23 3/27/2009 3 27 2009 14 642 523727 4820212 151 40
12:00:53 12/4/2008 12 4 2008 12 633 522523 4820208 146 40
10:00:41 3/20/2008 3 20 2008 10 631 523199 4820210 147 40
8:00:48 4/26/2014 4 26 2014 8 913 526403 4820222 40 40
16:00:38 2/13/2010 2 13 2010 16 642 527142 4820225 37 40
12:00:32 4/21/2010 4 21 2010 12 646 523542 4820212 149 40



18:00:23 3/26/2009 3 26 2009 18 645 522494 4820208 146 40
6:01:18 4/25/2011 4 25 2011 6 662 521528 4820205 150 38
0:00:56 1/14/2014 1 14 2014 0 679 521730 4820206 148 40
6:00:54 1/16/2013 1 16 2013 6 680 521645 4820206 148 40
0:00:30 4/12/2011 4 12 2011 0 650 521823 4820206 148 40
10:00:49 11/28/2010 11 28 2010 10 647 522281 4820208 145 40
10:01:44 3/18/2010 3 18 2010 10 644 524044 4820214 119 38
18:00:53 2/28/2014 2 28 2014 18 913 528095 4820230 45 40
14:01:10 4/9/2014 4 9 2014 14 916 527508 4820227 38 40
10:00:19 4/4/2008 4 4 2008 10 635 523742 4820213 151 40
14:01:40 3/29/2014 3 29 2014 14 918 524968 4820218 44 40
12:00:22 4/8/2011 4 8 2011 12 655 524875 4820217 44 40
14:00:50 3/14/2009 3 14 2009 14 645 527991 4820230 43 40
8:00:41 1/3/2013 1 3 2013 8 680 521771 4820207 148 40
12:00:21 4/8/2011 4 8 2011 12 650 524950 4820218 44 40
12:00:47 3/23/2011 3 23 2011 12 660 523094 4820211 147 40
4:00:47 4/14/2008 4 14 2008 4 633 521820 4820207 148 40
16:00:48 4/17/2008 4 17 2008 16 634 524208 4820215 119 38
12:00:26 3/24/2009 3 24 2009 12 640 524228 4820215 119 38
18:00:55 12/1/2011 12 1 2011 18 650 527822 4820229 43 40
12:00:42 3/18/2010 3 18 2010 12 644 524048 4820215 119 38
10:00:33 3/6/2010 3 6 2010 10 640 526664 4820225 39 40
16:00:52 3/16/2014 3 16 2014 16 913 527738 4820229 43 40
18:00:54 12/20/2012 12 20 2012 18 671 522132 4820208 145 40
4:00:53 4/6/2009 4 6 2009 4 648 523164 4820212 147 40
10:01:12 12/19/2010 12 19 2010 10 639 527976 4820230 43 40
16:00:48 3/21/2009 3 21 2009 16 637 524541 4820217 46 40
4:00:41 4/11/2010 4 11 2010 4 654 527832 4820230 43 40
10:00:53 5/8/2011 5 8 2011 10 668 527155 4820227 37 40
8:00:42 4/15/2009 4 15 2009 8 645 527549 4820229 38 40
10:00:54 3/21/2011 3 21 2011 10 666 524119 4820216 119 38
16:00:41 3/7/2010 3 7 2010 16 643 527043 4820227 37 40
10:01:00 2/9/2011 2 9 2011 10 642 524062 4820216 119 38
10:00:43 3/22/2008 3 22 2008 10 637 523228 4820213 149 40
22:00:49 1/12/2012 1 12 2012 22 665 526843 4820226 37 40
0:00:48 1/7/2013 1 7 2013 0 677 521597 4820208 148 40
10:00:47 3/24/2008 3 24 2008 10 632 523312 4820213 149 40
18:00:19 1/18/2010 1 18 2010 18 639 527277 4820228 38 40
12:00:43 3/28/2009 3 28 2009 12 648 523336 4820214 149 40
22:00:25 1/26/2014 1 26 2014 22 917 522101 4820210 145 40
6:00:53 1/7/2013 1 7 2013 6 677 521623 4820208 148 40
12:00:23 4/17/2011 4 17 2011 12 801 523871 4820216 151 40
16:00:47 3/13/2014 3 13 2014 16 918 524965 4820220 44 40
18:01:12 4/15/2012 4 15 2012 18 671 523716 4820215 151 40
20:00:42 1/26/2014 1 26 2014 20 917 522099 4820210 145 40
16:00:42 4/5/2009 4 5 2009 16 648 524516 4820218 46 40
12:00:51 4/8/2011 4 8 2011 12 664 524723 4820219 46 40
18:00:43 3/23/2014 3 23 2014 18 909 522917 4820213 147 40
8:00:56 4/18/2008 4 18 2008 8 634 523135 4820214 147 40
22:00:39 3/22/2014 3 22 2014 22 918 523808 4820216 151 40
8:02:07 3/27/2010 3 27 2010 8 655 524929 4820220 44 40
0:00:26 1/5/2010 1 5 2010 0 644 521723 4820209 148 40
14:00:23 3/21/2009 3 21 2009 14 637 524442 4820219 46 40
6:00:47 4/12/2011 4 12 2011 6 650 522045 4820210 145 40



8:00:42 3/24/2011 3 24 2011 8 664 523673 4820216 151 40
16:00:49 12/21/2010 12 21 2010 16 639 527478 4820230 38 40
18:00:53 1/4/2010 1 4 2010 18 644 522534 4820212 146 40
18:01:17 3/20/2010 3 20 2010 18 651 524845 4820220 44 40
18:00:21 4/11/2011 4 11 2011 18 663 522476 4820212 146 40
12:00:41 4/3/2012 4 3 2012 12 676 524726 4820220 46 40
12:00:41 3/22/2009 3 22 2009 12 648 524234 4820218 119 38
8:00:55 4/20/2009 4 20 2009 8 640 524300 4820219 119 38
10:00:22 12/20/2010 12 20 2010 10 639 527270 4820230 38 40
12:00:41 3/14/2010 3 14 2010 12 801 524906 4820221 44 40
14:00:47 4/19/2008 4 19 2008 14 635 523686 4820217 151 40
8:00:54 1/7/2013 1 7 2013 8 677 521622 4820210 148 40
14:00:50 4/6/2011 4 6 2011 14 654 525624 4820224 41 40
16:00:37 4/14/2012 4 14 2012 16 671 523786 4820218 151 40
8:00:53 3/19/2011 3 19 2011 8 664 523548 4820217 149 40
18:01:12 2/14/2010 2 14 2010 18 642 525845 4820225 41 40
16:00:48 4/2/2012 4 2 2012 16 677 524991 4820222 44 40
4:00:32 12/5/2011 12 5 2011 4 667 527019 4820230 37 40
20:01:01 12/10/2012 12 10 2012 20 666 527563 4820232 38 40
12:00:33 3/22/2009 3 22 2009 12 638 523669 4820218 151 40
6:01:30 4/11/2010 4 11 2010 6 654 527831 4820234 43 40
10:00:43 4/8/2010 4 8 2010 10 655 525919 4820226 41 40
16:00:51 1/24/2014 1 24 2014 16 916 524740 4820222 46 40
12:00:30 3/8/2013 3 8 2013 12 679 524016 4820220 119 38
4:00:42 4/24/2011 4 24 2011 4 669 523971 4820220 151 40
16:00:49 3/18/2010 3 18 2010 16 746 524342 4820221 119 38
10:00:56 3/6/2010 3 6 2010 10 644 526732 4820230 39 40
4:00:53 4/5/2009 4 5 2009 4 633 521867 4820213 148 40
6:00:48 4/11/2008 4 11 2008 6 633 522958 4820216 147 40
2:00:48 3/23/2008 3 23 2008 2 634 523179 4820217 147 40
8:00:41 3/28/2011 3 28 2011 8 661 524200 4820221 119 38
10:00:48 3/21/2009 3 21 2009 10 633 523999 4820220 151 40
22:00:55 1/3/2013 1 3 2013 22 680 521601 4820212 148 40
18:00:25 4/21/2009 4 21 2009 18 640 523649 4820219 151 40
6:00:56 4/24/2011 4 24 2011 6 669 523975 4820221 151 40
14:00:47 3/27/2009 3 27 2009 14 647 522763 4820216 146 40
4:01:02 3/25/2014 3 25 2014 4 918 525492 4820226 42 40
16:00:53 12/8/2010 12 8 2010 16 654 522895 4820217 147 40
10:00:26 4/8/2011 4 8 2011 10 665 525047 4820225 44 40
2:01:14 1/3/2014 1 3 2014 2 911 524748 4820224 46 40
14:00:48 4/8/2014 4 8 2014 14 917 523472 4820219 149 40
12:00:56 4/27/2009 4 27 2009 12 644 523761 4820220 151 40
16:00:26 4/12/2008 4 12 2008 16 633 524793 4820224 46 40
8:00:50 3/24/2011 3 24 2011 8 668 524092 4820221 119 38
12:00:47 4/20/2013 4 20 2013 12 658 524545 4820223 46 40
18:00:53 1/3/2011 1 3 2011 18 638 522536 4820216 146 40
6:00:32 11/22/2010 11 22 2010 6 642 527641 4820235 43 40
14:00:40 3/20/2011 3 20 2011 14 660 522465 4820216 146 40
10:00:53 4/10/2009 4 10 2009 10 640 523670 4820220 151 40
14:00:41 4/19/2011 4 19 2011 14 650 523952 4820221 151 40
14:00:42 4/20/2012 4 20 2012 14 666 523786 4820221 151 40
14:00:48 4/7/2010 4 7 2010 14 651 524595 4820224 46 40
18:00:42 3/18/2011 3 18 2011 18 650 522973 4820218 147 40
10:00:55 4/8/2012 4 8 2012 10 678 524990 4820225 44 40



10:00:54 4/15/2009 4 15 2009 10 635 523192 4820219 147 40
14:00:25 4/8/2011 4 8 2011 14 660 524748 4820225 46 40
2:00:56 1/4/2013 1 4 2013 2 680 521599 4820214 148 40
12:00:55 3/30/2014 3 30 2014 12 918 524021 4820222 119 38
0:00:54 3/21/2014 3 21 2014 0 913 527537 4820236 38 40
0:01:44 11/29/2011 11 29 2011 0 650 527587 4820236 38 40
1:08:41 12/13/2012 12 13 2012 1 641 521370 4820214 150 38
10:01:01 4/3/2014 4 3 2014 10 679 524204 4820224 119 38
2:00:43 12/14/2012 12 14 2012 2 657 527508 4820236 38 40
14:00:54 3/23/2011 3 23 2011 14 666 523233 4820220 149 40
4:00:18 4/24/2011 4 24 2011 4 667 523799 4820222 151 40
18:01:11 1/17/2013 1 17 2013 18 675 521420 4820215 150 38
18:00:54 3/24/2010 3 24 2010 18 639 523324 4820221 149 40
14:00:43 4/22/2008 4 22 2008 14 632 524294 4820224 119 38
22:00:35 1/13/2014 1 13 2014 22 679 521689 4820216 148 40
8:00:45 4/27/2008 4 27 2008 8 633 522082 4820217 145 40
12:00:48 4/15/2013 4 15 2013 12 677 523670 4820223 151 40
16:01:10 3/24/2010 3 24 2010 16 640 523605 4820222 149 40
2:00:41 3/25/2014 3 25 2014 2 918 525478 4820229 42 40
22:00:42 12/21/2008 12 21 2008 22 637 523182 4820221 147 40
6:00:36 4/12/2011 4 12 2011 6 801 521864 4820217 148 40
18:00:53 4/4/2010 4 4 2010 18 644 525010 4820228 44 40
8:00:51 3/20/2010 3 20 2010 8 650 523967 4820224 151 40
16:00:36 3/13/2010 3 13 2010 16 643 525481 4820230 42 40
18:00:41 3/17/2010 3 17 2010 18 746 525486 4820230 42 40
10:00:41 3/30/2009 3 30 2009 10 645 524036 4820225 119 38
2:00:26 1/7/2013 1 7 2013 2 677 521597 4820216 148 40
0:00:23 1/3/2014 1 3 2014 0 911 524752 4820228 46 40
12:00:10 4/19/2008 4 19 2008 12 635 523678 4820224 151 40
4:00:44 11/24/2013 11 24 2013 4 911 527021 4820237 37 40
4:00:53 3/25/2014 3 25 2014 4 916 526188 4820233 40 40
18:00:43 2/26/2014 2 26 2014 18 913 527676 4820239 43 40
16:00:42 4/28/2014 4 28 2014 16 909 523990 4820225 151 40
10:00:23 12/22/2008 12 22 2008 10 637 523164 4820222 147 40
22:00:48 4/4/2010 4 4 2010 22 639 527019 4820237 37 40
16:00:28 4/29/2009 4 29 2009 16 644 523348 4820223 149 40
4:00:41 1/21/2012 1 21 2012 4 666 527391 4820238 38 40
8:00:53 12/2/2010 12 2 2010 8 642 527349 4820238 38 40
6:00:54 12/12/2009 12 12 2009 6 648 522101 4820219 145 40
2:00:43 3/23/2008 3 23 2008 2 632 523152 4820223 147 40
12:00:47 3/27/2010 3 27 2010 12 646 524241 4820227 119 38
10:00:56 3/5/2012 3 5 2012 10 666 524425 4820227 46 40
12:00:27 4/1/2009 4 1 2009 12 646 523029 4820223 147 40
22:00:43 1/7/2012 1 7 2012 22 665 527051 4820238 37 40
8:00:42 3/22/2011 3 22 2011 8 664 524297 4820227 119 38
22:00:48 3/17/2011 3 17 2011 22 650 523147 4820224 147 40
12:01:52 3/20/2009 3 20 2009 12 633 523322 4820224 149 40
14:00:26 3/29/2011 3 29 2011 14 661 525215 4820231 42 40
12:00:56 3/30/2014 3 30 2014 12 913 523928 4820226 151 40
18:00:24 3/24/2014 3 24 2014 18 909 525133 4820231 44 40
2:00:47 4/5/2009 4 5 2009 2 633 521874 4820220 148 40
10:00:54 3/1/2011 3 1 2011 10 642 523717 4820226 151 40
14:00:26 1/19/2010 1 19 2010 14 640 527866 4820242 43 40
14:00:50 4/6/2009 4 6 2009 14 633 523392 4820225 149 40



16:01:11 3/8/2014 3 8 2014 16 908 525072 4820231 44 40
16:00:56 5/1/2011 5 1 2011 16 654 523517 4820225 149 40
10:00:49 3/12/2014 3 12 2014 10 917 524658 4820230 46 40
4:00:54 1/7/2013 1 7 2013 4 677 521605 4820219 148 40
20:00:53 1/13/2014 1 13 2014 20 679 521688 4820220 148 40
10:00:41 12/31/2012 12 31 2012 10 670 523018 4820224 147 40
12:00:24 3/5/2013 3 5 2013 12 663 524014 4820228 119 38
18:00:49 4/20/2011 4 20 2011 18 801 523284 4820226 149 40
12:00:54 1/15/2010 1 15 2010 12 644 526087 4820236 40 40
8:00:15 4/18/2008 4 18 2008 8 635 523025 4820225 147 40
16:00:55 3/17/2011 3 17 2011 16 662 524213 4820229 119 38
8:00:39 4/11/2009 4 11 2009 8 639 524086 4820229 119 38
18:00:42 3/20/2010 3 20 2010 18 652 524352 4820230 119 38
2:00:54 2/19/2010 2 19 2010 2 644 527264 4820242 38 40
14:00:03 3/21/2009 3 21 2009 14 633 524035 4820229 119 38
12:00:42 3/21/2011 3 21 2011 12 661 523774 4820229 151 40
12:00:24 4/29/2009 4 29 2009 12 644 523297 4820227 149 40
6:00:53 1/21/2012 1 21 2012 6 666 527489 4820243 38 40
14:00:44 4/4/2011 4 4 2011 14 658 524774 4820233 46 40
14:00:53 4/18/2014 4 18 2014 14 909 523818 4820229 151 40
0:00:24 4/9/2011 4 9 2011 0 660 522134 4820223 145 40
2:00:46 3/16/2014 3 16 2014 2 916 526061 4820238 40 40
22:00:47 4/9/2011 4 9 2011 22 650 522337 4820225 145 40
2:00:33 12/14/2012 12 14 2012 2 671 527416 4820244 38 40
0:00:54 1/12/2012 1 12 2012 0 665 526963 4820242 37 40
16:00:38 1/5/2013 1 5 2013 16 677 522056 4820224 145 40
8:00:50 4/5/2008 4 5 2008 8 635 523779 4820230 151 40
6:00:39 12/5/2010 12 5 2010 6 639 527356 4820244 38 40
8:01:08 12/17/2012 12 17 2012 8 666 527956 4820246 43 40
18:01:12 11/26/2010 11 26 2010 18 653 528179 4820247 45 40
16:00:47 4/19/2011 4 19 2011 16 668 525335 4820236 42 40
10:01:26 2/9/2011 2 9 2011 10 639 524062 4820232 119 38
12:00:45 4/8/2010 4 8 2010 12 640 526632 4820241 39 40
2:00:48 4/24/2011 4 24 2011 2 667 523797 4820231 151 40
12:01:12 1/25/2010 1 25 2010 12 642 525882 4820239 41 40
22:00:49 12/16/2012 12 16 2012 22 666 527460 4820245 38 40
22:00:48 4/8/2011 4 8 2011 22 660 522133 4820225 145 40
4:00:47 4/10/2011 4 10 2011 4 650 522201 4820226 145 40
10:00:53 3/24/2009 3 24 2009 10 642 524197 4820233 119 38
2:00:48 3/23/2008 3 23 2008 2 631 523149 4820229 147 40
12:00:56 1/19/2010 1 19 2010 12 639 527995 4820248 43 40
2:00:53 3/16/2014 3 16 2014 2 908 526070 4820240 40 40
18:00:43 2/14/2013 2 14 2013 18 666 522698 4820228 146 40
20:00:37 1/12/2012 1 12 2012 20 665 526861 4820244 37 40
18:00:53 1/3/2013 1 3 2013 18 680 521601 4820225 148 40
18:00:40 4/19/2012 4 19 2012 18 670 525061 4820237 44 40
18:00:30 4/20/2011 4 20 2011 18 654 524505 4820235 46 40
14:00:44 3/21/2009 3 21 2009 14 645 524305 4820235 119 38
16:00:47 3/30/2014 3 30 2014 16 913 523409 4820231 149 40
2:00:48 1/5/2010 1 5 2010 2 644 521861 4820226 148 40
2:00:57 4/10/2011 4 10 2011 2 650 522204 4820228 145 40
2:00:53 1/12/2012 1 12 2012 2 665 526967 4820245 37 40
14:00:46 4/16/2012 4 16 2012 14 665 523331 4820231 149 40
12:00:54 3/26/2011 3 26 2011 12 660 525054 4820238 44 40



10:00:46 3/6/2010 3 6 2010 10 642 526554 4820244 39 40
8:00:42 4/14/2012 4 14 2012 8 677 524372 4820235 119 38
14:00:56 4/8/2010 4 8 2010 14 640 526629 4820244 39 40
16:00:23 3/31/2014 3 31 2014 16 918 523881 4820234 151 40
10:00:54 3/19/2010 3 19 2010 10 644 523785 4820234 151 40
14:00:23 3/27/2009 3 27 2009 14 648 523061 4820231 147 40
4:00:54 3/25/2012 3 25 2012 4 677 524238 4820235 119 38
8:01:13 12/28/2012 12 28 2012 8 680 521390 4820226 150 38
4:00:44 11/25/2013 11 25 2013 4 911 527290 4820247 38 40
22:00:19 3/20/2014 3 20 2014 22 913 527538 4820248 38 40
10:00:24 4/2/2014 4 2 2014 10 908 523665 4820234 151 40
16:00:42 3/17/2010 3 17 2010 16 652 525258 4820239 42 40
20:00:50 3/22/2014 3 22 2014 20 918 523784 4820234 151 40
20:00:43 4/14/2014 4 14 2014 20 909 526066 4820243 40 40
10:00:41 5/1/2011 5 1 2011 10 665 524402 4820236 46 40
16:00:49 3/21/2014 3 21 2014 16 917 524320 4820236 119 38
2:01:50 1/6/2013 1 6 2013 2 677 521785 4820228 148 40
0:00:27 1/6/2013 1 6 2013 0 677 521771 4820228 148 40
0:00:48 4/5/2009 4 5 2009 0 633 521887 4820228 148 40
6:00:47 3/25/2012 3 25 2012 6 677 524242 4820236 119 38
6:02:11 3/19/2010 3 19 2010 6 746 525498 4820241 42 40
16:01:54 1/6/2014 1 6 2014 16 917 522546 4820231 146 40
2:00:41 1/24/2012 1 24 2012 2 666 525977 4820243 41 40
0:00:41 4/9/2011 4 9 2011 0 661 522092 4820229 145 40
16:00:26 1/20/2010 1 20 2010 16 644 525485 4820241 42 40
10:00:33 4/8/2011 4 8 2011 10 666 524959 4820239 44 40
12:00:54 4/8/2011 4 8 2011 12 801 524976 4820239 44 40
4:00:54 3/19/2010 3 19 2010 4 746 525500 4820241 42 40
10:00:54 5/4/2011 5 4 2011 10 665 522770 4820232 146 40
18:00:57 4/7/2010 4 7 2010 18 640 526321 4820245 40 40
8:00:55 4/10/2014 4 10 2014 8 917 521915 4820229 148 40
4:00:33 1/6/2013 1 6 2013 4 677 521805 4820229 148 40
22:00:34 1/27/2014 1 27 2014 22 908 522138 4820230 145 40
18:00:53 4/6/2009 4 6 2009 18 643 521617 4820228 148 40
0:00:54 1/4/2013 1 4 2013 0 680 521597 4820228 148 40
10:02:42 2/10/2011 2 10 2011 10 642 523566 4820235 149 40
14:00:55 3/22/2009 3 22 2009 14 638 523660 4820235 151 40
0:00:24 4/5/2012 4 5 2012 0 673 526617 4820246 39 40
10:00:53 2/26/2014 2 26 2014 10 918 525657 4820243 41 40
22:00:24 4/29/2011 4 29 2011 22 669 523421 4820235 149 40
16:00:42 3/28/2014 3 28 2014 16 913 524671 4820239 46 40
10:00:53 3/19/2010 3 19 2010 10 746 523798 4820236 151 40
10:00:23 4/8/2011 4 8 2011 10 801 525036 4820241 44 40
18:00:28 4/19/2011 4 19 2011 18 650 523577 4820235 149 40
0:00:55 1/28/2014 1 28 2014 0 908 522136 4820231 145 40
8:00:55 4/1/2009 4 1 2009 8 648 524225 4820238 119 38
0:00:56 1/24/2012 1 24 2012 0 666 525972 4820245 41 40
4:00:50 11/29/2011 11 29 2011 4 650 527615 4820251 38 40
10:00:53 3/7/2010 3 7 2010 10 644 527320 4820250 38 40
18:00:42 4/9/2012 4 9 2012 18 679 523693 4820236 151 40
12:00:48 3/14/2010 3 14 2010 12 647 524929 4820241 44 40
16:00:42 4/7/2011 4 7 2011 16 662 524633 4820240 46 40
16:00:49 3/21/2009 3 21 2009 16 646 522549 4820233 146 40
10:00:53 2/18/2011 2 18 2011 10 639 525895 4820245 41 40



18:00:24 4/5/2012 4 5 2012 18 678 525502 4820243 42 40
10:00:41 4/16/2012 4 16 2012 10 665 523785 4820237 151 40
16:00:54 3/20/2010 3 20 2010 16 652 524280 4820239 119 38
8:00:39 3/14/2014 3 14 2014 8 918 525013 4820242 44 40
4:00:54 4/11/2010 4 11 2010 4 746 527655 4820252 43 40
4:01:05 12/10/2011 12 10 2011 4 655 523152 4820235 147 40
0:00:53 1/30/2010 1 30 2010 0 643 521828 4820231 148 40
18:00:20 4/8/2011 4 8 2011 18 658 522886 4820235 147 40
18:00:53 4/4/2009 4 4 2009 18 633 522089 4820232 145 40
14:00:33 3/11/2010 3 11 2010 14 639 525686 4820245 41 40
18:00:27 4/14/2010 4 14 2010 18 644 525746 4820245 41 40
20:00:41 12/6/2013 12 6 2013 20 916 527626 4820253 43 40
14:00:56 4/8/2009 4 8 2009 14 635 523341 4820236 149 40
2:00:54 3/19/2010 3 19 2010 2 746 525500 4820244 42 40
18:00:22 4/2/2012 4        2       2012    18      666     526792  4820249 39      40
18:00:54        3/24/2010       3       24      2010    18      653     521823  4820232 148     40
20:00:46        12/17/2012      12      17      2012    20      666     527543  4820253 38      40
18:00:41        4/30/2013       4       30      2013    18      658     525106  4820243 44      40
16:00:41        3/20/2009       3       20      2009    16      648     524562  4820241 46      40
12:00:24        3/1/2011        3       1       2011    12      650     524181  4820240 119     38
14:00:56        3/28/2010       3       28      2010    14      641     524620  4820242 46      40
18:00:47        3/25/2014       3       25      2014    18      909     525218  4820244 42      40
0:00:41 4/10/2011       4       10      2011    0       660     522068  4820233 145     40
14:00:44        3/28/2010       3       28      2010    14      650     524734  4820243 46      40
6:00:48 4/11/2010       4       11      2010    6       746     527659  4820254 43      40
2:00:48 12/18/2010      12      18      2010    2       639     526376  4820249 40      40
0:00:53 4/10/2011       4       10      2011    0       650     522331  4820234 145     40
2:00:36 12/31/2012      12      31      2012    2       663     523145  4820237 147     40
6:00:53 1/4/2013        1       4       2013    6       680     521476  4820232 150     38
12:00:47        4/8/2011        4       8       2011    12      660     524860  4820243 44      40
18:00:49        3/13/2014       3       13      2014    18      918     524710  4820243 46      40
16:01:11        4/8/2013        4       8       2013    16      677     524521  4820242 46      40
6:00:53 3/16/2014       3       16      2014    6       916     526053  4820248 40      40
8:00:28 12/11/2010      12      11      2010    8       642     526336  4820249 40      40
0:02:17 4/7/2010        4       7       2010    0       647     521509  4820232 150     38
12:00:49        3/21/2011       3       21      2011    12      667     524143  4820241 119     38
8:00:49 3/20/2011       3       20      2011    8       659     523321  4820238 149     40
10:00:41        4/8/2009        4       8       2009    10      643     523691  4820240 151     40
10:00:48        4/10/2014       4       10      2014    10      913     526363  4820250 40      40
12:00:41        4/10/2009       4       10      2009    12      634     524088  4820241 119     38
22:00:43        4/8/2011        4       8       2011    22      661     522093  4820235 145     40
0:00:53 4/5/2010        4       5       2010    0       639     526993  4820253 37      40
16:00:47        4/11/2010       4       11      2010    16      652     523871  4820241 151     40
18:00:53        4/23/2009       4       23      2009    18      645     527713  4820256 43      40
10:01:52        3/6/2013        3       6       2013    10      677     524002  4820241 151     40
4:00:46 1/4/2013        1       4       2013    4       680     521603  4820233 148     40
16:00:56        4/14/2010       4       14      2010    16      644     525467  4820247 42      40
12:00:47        4/13/2009       4       13      2009    12      641     523626  4820240 151     40
20:00:54        3/11/2014       3       11      2014    20      913     527836  4820256 43      40
8:00:33 1/4/2013        1       4       2013    8       680     521480  4820233 150     38
2:00:42 4/10/2011       4       10      2011    2       660     522072  4820235 145     40
14:00:35        4/8/2009        4       8       2009    14      645     527371  4820255 38      40
22:00:48        4/4/2009        4       4       2009    22      633     521892  4820235 148     40
18:00:42        3/9/2013        3       9       2013    18      663     521971  4820235 148     40



8:01:05 3/22/2011       3       22      2011    8       669     524252  4820243 119     38
14:00:47        4/4/2011        4       4       2011    14      659     524880  4820246 44      40
16:00:23        12/20/2012      12      20      2012    16      663     523155  4820240 147     40
2:00:41 11/26/2011      11      26      2011    2       658     527146  4820255 37      40
14:00:54        3/22/2009       3       22      2009    14      633     524222  4820243 119     38
18:00:48        11/29/2009      11      29      2009    18      633     523834  4820242 151     40
16:01:27        3/21/2014       3       21      2014    16      908     524324  4820244 119     38
10:00:22        12/26/2013      12      26      2013    10      907     523171  4820240 147     40
22:00:24        12/21/2012      12      21      2012    22      663     523021  4820240 147     40
6:00:50 4/25/2011       4       25      2011    6       668     527732  4820258 43      40
6:00:54 12/27/2009      12      27      2009    6       644     524150  4820244 119     38
12:00:47        4/7/2009        4       7       2009    12      639     524532  4820245 46      40
12:00:54        3/7/2013        3       7       2013    12      663     524224  4820244 119     38
2:00:53 4/9/2011        4       9       2011    2       661     522093  4820237 145     40
14:00:47        4/10/2009       4       10      2009    14      634     524092  4820244 119     38
16:00:48        12/4/2008       12      4       2008    16      633     522494  4820238 146     40
2:01:23 3/16/2010       3       16      2010    2       644     526923  4820255 37      40
12:00:42        3/28/2010       3       28      2010    12      641     524612  4820246 46      40
2:00:24 11/24/2013      11      24      2013    2       911     527298  4820256 38      40
14:00:30        3/27/2014       3       27      2014    14      907     524568  4820246 46      40
12:00:42        4/8/2011        4       8       2011    12      659     524924  4820247 44      40
12:00:16        3/22/2008       3       22      2008    12      634     523242  4820241 149     40
12:00:42        4/12/2009       4       12      2009    12      645     526188  4820252 40      40
22:00:42        4/9/2011        4       9       2011    22      660     522070  4820237 145     40
10:00:31        3/30/2014       3       30      2014    10      913     523967  4820244 151     40
12:00:47        4/12/2011       4       12      2011    12      664     523317  4820242 149     40
12:00:55        3/6/2010        3       6       2010    12      642     526572  4820254 39      40
16:00:41        4/7/2011        4       7       2011    16      659     524770  4820247 46      40
22:00:43        4/20/2009       4       20      2009    22      634     523158  4820242 147     40
12:00:43        4/10/2012       4       10      2012    12      672     523452  4820243 149     40
14:01:12        4/27/2011       4       27      2011    14      664     523989  4820245 151     40
8:00:53 4/11/2009       4       11      2009    8       644     524320  4820246 119     38
18:00:14        4/3/2009        4       3       2009    18      645     523181  4820242 147     40
22:00:39        4/4/2009        4       4       2009    22      648     521853  4820237 148     40
14:01:23        3/26/2010       3       26      2010    14      644     526084  4820253 40      40
10:01:06        3/7/2010        3       7       2010    10      638     527152  4820257 37      40
16:00:26        3/21/2014       3       21      2014    16      909     524284  4820246 119     38
2:00:53 4/4/2012        4       4       2012    2       663     521550  4820237 150     38
0:00:53 2/21/2010       2       21      2010    0       644     527434  4820258 38      40
10:00:48        3/21/2011       3       21      2011    10      650     523932  4820245 151     40
14:00:53        4/7/2010        4       7       2010    14      647     524891  4820249 44      40
16:00:24        3/27/2010       3       27      2010    16      652     524283  4820246 119     38
8:00:49 3/24/2011       3       24      2011    8       666     523944  4820245 151     40
10:00:41        4/14/2012       4       14      2012    10      677     524357  4820247 119     38
14:00:26        3/9/2010        3       9       2010    14      647     526234  4820254 40      40
14:00:41        4/20/2014       4       20      2014    14      913     523840  4820245 151     40
18:01:12        1/3/2011        1       3       2011    18      638     522503  4820241 146     40
16:01:23        11/26/2010      11      26      2010    16      643     523258  4820243 149     40
10:01:24        2/10/2011       2       10      2011    10      801     523577  4820244 149     40
0:00:41 12/31/2012      12      31      2012    0       663     523148  4820243 147     40
8:01:12 3/20/2010       3       20      2010    8       642     523895  4820246 151     40
14:00:59        4/29/2009       4       29      2009    14      634     523157  4820243 147     40
12:00:53        3/28/2010       3       28      2010    12      650     524728  4820249 46      40
20:00:56        12/21/2012      12      21      2012    20      663     523036  4820243 147     40



6:00:45 3/10/2012       3       10      2012    6       663     523973  4820247 151     40
8:00:54 4/24/2010       4       24      2010    8       652     524462  4820248 46      40
0:00:27 4/21/2009       4       21      2009    0       634     523151  4820244 147     40
14:00:43        3/22/2009       3       22      2009    14      648     524377  4820248 119     38
22:00:17        2/14/2013       2       14      2013    22      666     522687  4820243 146     40
12:01:18        4/26/2013       4       26      2013    12      679     523267  4820245 149     40
10:00:44        4/14/2012       4       14      2012    10      658     523578  4820246 149     40
10:00:41        4/11/2009       4       11      2009    10      638     523822  4820247 151     40
20:00:56        4/23/2013       4       23      2013    20      679     521486  4820239 150     38
8:00:35 3/25/2010       3       25      2010    8       655     523472  4820246 149     40
10:00:47        4/16/2012       4       16      2012    10      676     523755  4820247 151     40
22:00:48        4/4/2012        4       4       2012    22      673     526588  4820258 39      40
18:00:38        12/20/2010      12      20      2010    18      639     526993  4820259 37      40
14:00:42        4/4/2011        4       4       2011    14      655     524942  4820252 44      40
8:00:48 4/11/2009       4       11      2009    8       638     523822  4820248 151     40
14:00:53        3/20/2009       3       20      2009    14      637     524162  4820249 119     38
8:00:47 3/20/2011       3       20      2011    8       669     523317  4820246 149     40
14:00:44        4/4/2009        4       4       2009    14      634     522627  4820244 146     40
14:00:48        3/6/2010        3       6       2010    14      642     526566  4820258 39      40
22:00:19        3/13/2010       3       13      2010    22      651     527085  4820260 37      40
0:00:48 4/26/2009       4       26      2009    0       639     523798  4820248 151     40
10:00:25        4/18/2008       4       18      2008    10      631     524149  4820249 119     38
10:00:41        4/27/2009       4       27      2009    10      645     527796  4820264 43      40
16:00:11        4/22/2011       4       22      2011    16      668     526013  4820256 40      40
14:00:50        3/1/2013        3       1       2013    14      666     526176  4820257 40      40
12:00:53        2/25/2012       2       25      2012    12      663     524865  4820252 44      40
12:00:25        3/28/2014       3       28      2014    12      908     524929  4820253 44      40
10:00:42        3/18/2013       3       18      2013    10      671     523467  4820247 149     40
12:00:47        1/6/2014 1 6 2014 12 917 522665 4820245 146 40
12:00:47 1/3/2014 1 3 2014 12 916 522509 4820244 146 40
16:00:53 4/2/2011 4 2 2011 16 662 523629 4820248 151 40
14:00:50 4/22/2011 4 22 2011 14 666 526215 4820258 40 40
2:00:53 5/2/2009 5 2 2009 2 646 521573 4820241 150 38
10:00:53 4/6/2012 4 6 2012 10 672 525579 4820256 42 40
2:01:40 4/27/2010 4 27 2010 2 654 524866 4820253 44 40
14:00:41 3/13/2010 3 13 2010 14 647 526022 4820258 40 40
16:00:49 3/4/2014 3 4 2014 16 916 522670 4820245 146 40
0:00:44 1/17/2014 1 17 2014 0 908 522272 4820244 145 40
8:00:53 4/2/2009 4 2 2009 8 642 523685 4820249 151 40
12:01:12 3/18/2013 3 18 2013 12 671 523493 4820249 149 40
4:00:38 4/24/2011 4 24 2011 4 668 526791 4820261 39 40
12:00:53 3/5/2012 3 5 2012 12 663 524526 4820252 46 40
8:00:48 4/13/2011 4 13 2011 8 668 523845 4820250 151 40
18:01:05 4/13/2014 4 13 2014 18 909 527018 4820262 37 40
10:00:54 4/9/2009 4 9 2009 10 644 523966 4820251 151 40
10:00:55 2/3/2013 2 3 2013 10 663 524938 4820254 44 40
16:00:20 3/20/2009 3 20 2009 16 645 524531 4820253 46 40
8:00:41 4/1/2009 4 1 2009 8 642 524158 4820252 119 38
12:01:27 3/6/2010 3 6 2010 12 640 526514 4820261 39 40
12:00:43 4/8/2012 4 8 2012 12 679 524306 4820252 119 38
0:01:12 12/19/2010 12 19 2010 0 639 526789 4820262 39 40
16:00:47 4/29/2009 4 29 2009 16 634 523162 4820249 147 40
18:00:43 4/6/2009 4 6 2009 18 639 522318 4820246 145 40
8:00:49 4/15/2010 4 15 2010 8 640 525611 4820258 41 40



18:00:53 12/20/2012 12 20 2012 18 663 523153 4820249 147 40
10:00:48 4/12/2011 4 12 2011 10 654 523526 4820250 149 40
4:00:53 3/20/2010 3 20 2010 4 644 523213 4820250 149 40
18:00:48 4/27/2009 4 27 2009 18 640 527261 4820265 38 40
10:00:40 4/8/2012 4 8 2012 10 670 525035 4820256 44 40
8:00:47 1/1/2012 1 1 2012 8 665 528666 4820271 47 40
8:00:44 2/21/2011 2 21 2011 8 639 524266 4820254 119 38
8:00:27 4/10/2014 4 10 2014 8 914 521933 4820246 148 40
18:00:56 11/24/2010 11 24 2010 18 650 522042 4820246 145 40
12:00:41 4/6/2009 4 6 2009 12 645 524214 4820254 119 38
4:00:41 12/12/2011 12 12 2011 4 658 526784 4820264 39 40
14:00:57 12/20/2012 12 20 2012 14 663 523235 4820250 149 40
10:00:47 4/10/2009 4 10 2009 10 646 524030 4820253 119 38
12:00:54 3/5/2012 3 5 2012 12 666 524500 4820255 46 40
10:00:24 3/21/2011 3 21 2011 10 661 523861 4820253 151 40
14:00:53 4/4/2011 4 4 2011 14 662 524905 4820257 44 40
8:00:43 3/28/2011 3 28 2011 8 659 524223 4820254 119 38
8:00:54 3/29/2011 3 29 2011 8 669 524535 4820255 46 40
8:00:41 4/24/2011 4 24 2011 8 667 523484 4820252 149 40
8:00:29 3/20/2010 3 20 2010 8 652 524009 4820254 151 40
14:00:42 2/18/2011 2 18 2011 14 646 524523 4820256 46 40
18:00:36 4/7/2011 4 7 2011 18 664 524293 4820255 119 38
8:00:39 1/24/2013 1 24 2013 8 680 522696 4820249 146 40
8:00:48 4/11/2009 4 11 2009 8 635 523638 4820253 151 40
16:00:49 3/21/2009 3 21 2009 16 633 524110 4820254 119 38
22:00:47 2/20/2010 2 20 2010 22 644 527460 4820268 38 40
18:01:41 4/8/2011 4 8 2011 18 665 523009 4820251 147 40
6:00:48 4/27/2008 4 27 2008 6 631 521464 4820246 150 38
6:00:54 4/24/2011 4 24 2011 6 668 526784 4820265 39 40
22:00:53 12/12/2013 12 12 2013 22 671 526872 4820266 37 40
16:00:55 4/15/2008 4 15 2008 16 635 524067 4820255 119 38
20:00:48 2/14/2013 2 14 2013 20 666 522686 4820250 146 40
6:00:43 4/4/2012 4 4 2012 6 663 521548 4820247 150 38
18:00:47 4/12/2009 4 12 2009 18 645 526815 4820266 39 40
14:00:26 3/18/2011 3 18 2011 14 660 523199 4820252 147 40
8:00:48 4/4/2012 4 4 2012 8 671 522578 4820251 146 40
14:00:26 4/23/2013 4 23 2013 14 658 523287 4820253 149 40
2:00:49 1/25/2010 1 25 2010 2 639 527386 4820269 38 40
2:00:54 3/20/2010 3 20 2010 2 644 523213 4820253 149 40
14:00:33 3/28/2014 3 28 2014 14 907 525069 4820260 44 40
10:00:56 4/3/2012 4 3 2012 10 681 522145 4820250 145 40
16:00:41 3/18/2011 3 18 2011 16 660 523200 4820253 147 40
8:00:21 3/21/2009 3 21 2009 8 647 523799 4820255 151 40
12:00:49 12/20/2012 12 20 2012 12 671 523528 4820255 149 40
14:00:41 4/8/2011 4 8 2011 14 801 524934 4820260 44 40
8:00:49 3/13/2011 3 13 2011 8 647 523627 4820255 151 40
8:00:54 3/21/2011 3 21 2011 8 801 523424 4820254 149 40
16:00:54 3/22/2008 3 22 2008 16 631 523241 4820254 149 40
2:01:24 2/14/2010 2 14 2010 2 644 526115 4820265 40 40
8:00:55 4/12/2011 4 12 2011 8 650 523889 4820256 151 40
6:00:23 3/23/2011 3 23 2011 6 660 524290 4820258 119 38
14:00:42 12/20/2012 12 20 2012 14 671 523530 4820255 149 40
10:00:49 2/3/2014 2 3 2014 10 909 522968 4820253 147 40
10:02:43 4/7/2010 4 7 2010 10 655 525592 4820263 42 40



14:00:48 4/8/2011 4 8 2011 14 662 524812 4820260 44 40
18:00:43 4/7/2012 4 7 2012 18 675 525956 4820264 41 40
8:00:27 1/6/2013 1 6 2013 8 677 521840 4820250 148 40
10:00:54 12/20/2012 12 20 2012 10 671 523524 4820256 149 40
12:00:41 4/29/2011 4 29 2011 12 666 524467 4820259 46 40
10:00:54 3/14/2009 3 14 2009 10 645 526916 4820269 37 40
8:00:56 3/31/2012 3 31 2012 8 675 526059 4820266 40 40
14:01:11 4/11/2010 4 11 2010 14 646 523533 4820257 149 40
20:00:44 4/14/2012 4 14 2012 20 658 524339 4820259 119 38
14:00:30 4/16/2012 4 16 2012 14 670 523233 4820256 149 40
14:00:36 2/15/2013 2 15 2013 14 666 521982 4820251 148 40
14:00:55 3/17/2014 3 17 2014 14 918 524582 4820261 46 40
16:00:48 4/26/2011 4 26 2011 16 654 524639 4820261 46 40
12:00:07 3/30/2009 3 30 2009 12 645 524076 4820259 119 38
0:00:54 3/20/2010 3 20 2010 0 650 523183 4820256 147 40
10:00:48 4/21/2010 4 21 2010 10 639 523888 4820258 151 40
22:00:47 1/16/2013 1 16 2013 22 665 523131 4820256 147 40
12:00:47 12/20/2012 12 20 2012 12 663 523235 4820256 149 40
4:00:24 3/23/2011 3 23 2011 4 660 524313 4820260 119 38
18:00:47 4/22/2009 4 22 2009 18 640 523413 4820257 149 40
8:00:50 3/14/2014 3 14 2014 8 908 525009 4820263 44 40
8:00:43 3/31/2014 3 31 2014 8 918 523836 4820259 151 40
0:00:55 12/13/2012 12 13 2012 0 671 526961 4820270 37 40
10:01:28 3/28/2010 3 28 2010 10 653 524755 4820262 46 40
14:01:12 4/18/2014 4 18 2014 14 914 523795 4820259 151 40
2:00:41 12/11/2012 12 11 2012 2 666 527280 4820272 38 40
10:00:31 3/30/2009 3 30 2009 10 644 523920 4820259 151 40
12:00:27 3/28/2010 3 28 2010 12 801 524704 4820262 46 40
6:00:17 12/12/2009 12 12 2009 6 639 522033 4820253 145 40
12:00:36 3/1/2013 3 1 2013 12 666 526151 4820268 40 40
18:00:14 4/20/2009 4 20 2009 18 640 523466 4820258 149 40
14:00:44 1/6/2014 1 6 2014 14 917 522663 4820255 146 40
12:00:54 4/8/2012 4 8 2012 12 675 524323 4820261 119 38
4:00:47 3/20/2010 3 20 2010 4 652 523264 4820258 149 40
10:01:18 3/27/2010 3 27 2010 10 638 524582 4820263 46 40
6:00:56 1/24/2013 1 24 2013 6 680 522688 4820256 146 40
14:00:19 3/6/2010 3 6 2010 14 640 526805 4820271 39 40
10:00:44 2/24/2012 2 24 2012 10 663 524478 4820262 46 40
10:00:53 3/20/2009 3 20 2009 10 648 523283 4820258 149 40
4:01:11 3/16/2014 3 16 2014 4 916 526067 4820269 40 40
0:00:23 12/21/2010 12 21 2010 0 639 526797 4820271 39 40
16:00:45 4/30/2010 4 30 2010 16 644 524352 4820262 119 38
10:00:47 2/25/2012 2 25 2012 10 663 524932 4820264 44 40
12:01:42 4/28/2014 4 28 2014 12 913 526795 4820272 39 40
12:00:30 4/11/2011 4 11 2011 12 801 524242 4820262 119 38
18:00:48 3/17/2011 3 17 2011 18 650 523120 4820258 147 40
12:00:15 3/17/2010 3 17 2010 12 652 525238 4820266 42 40
10:01:42 4/8/2009 4 8 2009 10 644 523824 4820261 151 40
22:00:52 11/21/2010 11 21 2010 22 641 523808 4820261 151 40
12:01:00 3/1/2011 3 1 2011 12 639 524212 4820262 119 38
4:00:54 4/6/2009 4 6 2009 4 642 523152 4820258 147 40
14:00:32 3/1/2014 3 1 2014 14 918 526503 4820271 39 40
14:00:49 4/6/2009 4 6 2009 14 645 524216 4820262 119 38
12:00:39 2/27/2014 2 27 2014 12 918 525082 4820266 44 40



12:00:54 3/7/2010 3 7 2010 12 638 527135 4820274 37 40
12:00:39 3/22/2009 3 22 2009 12 633 524185 4820262 119 38
20:00:53 1/16/2013 1 16 2013 20 665 523139 4820259 147 40
16:00:55 1/18/2010 1 18 2010 16 643 526840 4820273 37 40
10:00:28 3/22/2009 3 22 2009 10 642 523649 4820261 151 40
22:00:33 1/3/2011 1 3 2011 22 638 522510 4820258 146 40
6:00:53 4/6/2009 4 6 2009 6 642 523149 4820260 147 40
18:00:47 4/7/2011 4 7 2011 18 658 524269 4820264 119 38
6:00:41 1/17/2014 1 17 2014 6 916 523106 4820260 147 40
4:00:27 3/24/2011 3 24 2011 4 660 523565 4820261 149 40
10:00:46 3/4/2013 3 4 2013 10 666 524343 4820264 119 38
6:00:53 3/20/2010 3 20 2010 6 652 523263 4820261 149 40
8:00:52 3/23/2011 3 23 2011 8 662 523865 4820263 151 40
10:01:07 4/3/2014 4 3 2014 10 916 524200 4820264 119 38
16:00:23 3/28/2014 3 28 2014 16 909 525377 4820268 42 40
14:00:13 3/7/2010 3 7 2010 14 638 527139 4820276 37 40
18:00:41 4/8/2011 4 8 2011 18 662 523226 4820261 149 40
14:00:43 4/3/2008 4 3 2008 14 635 523148 4820261 147 40
4:00:33 12/26/2013 12 26 2013 4 679 521341 4820255 150 38
16:00:53 3/17/2010 3 17 2010 16 651 524918 4820267 44 40
8:00:47 3/14/2010 3 14 2010 8 643 525644 4820270 41 40
8:00:47 12/27/2013 12 27 2013 8 909 523155 4820262 147 40
18:01:11 12/7/2010 12 7 2010 18 642 528073 4820280 45 40
0:00:48 12/17/2012 12 17 2012 0 666 527396 4820278 38 40
8:00:48 4/7/2009 4 7 2009 8 637 524211 4820266 119 38
12:00:35 4/3/2009 4 3 2009 12 635 523493 4820263 149 40
8:00:48 4/27/2009 4 27 2009 8 644 523821 4820264 151 40
10:01:18 4/25/2014 4 25 2014 10 908 524094 4820266 119 38
10:00:42 4/11/2011 4 11 2011 10 661 524100 4820266 119 38
12:00:53 3/9/2014 3 9 2014 12 918 523701 4820264 151 40
8:00:53 4/21/2010 4 21 2010 8 646 523900 4820265 151 40
12:00:41 3/30/2014 3 30 2014 12 909 523609 4820264 151 40
4:00:42 12/27/2010 12 27 2010 4 642 527329 4820278 38 40
14:00:40 4/10/2009 4 10 2009 14 645 524597 4820268 46 40
14:00:49 3/24/2011 3 24 2011 14 665 523108 4820263 147 40
0:00:54 4/9/2011 4 9 2011 0 664 522136 4820260 145 40
16:00:26 3/28/2009 3 28 2009 16 645 523173 4820263 147 40
10:00:47 3/30/2009 3 30 2009 10 648 524163 4820267 119 38
14:00:54 4/6/2012 4 6 2012 14 676 526832 4820277 37 40
22:00:41 4/8/2011 4 8 2011 22 664 522134 4820260 145 40
4:00:17 4/4/2012 4 4 2012 4 663 521536 4820258 150 38
22:00:52 1/5/2013 1 5 2013 22 677 521798 4820259 148 40
14:00:55 4/18/2014 4 18 2014 14 907 524713 4820269 46 40
14:01:11 4/3/2011 4 3 2011 14 655 524999 4820270 44 40
10:01:48 2/25/2012 2 25 2012 10 665 524886 4820270 44 40
8:01:11 1/17/2014 1 17 2014 8 916 523128 4820264 147 40
22:00:41 4/24/2009 4 24 2009 22 645 527903 4820282 43 40
2:01:11 12/27/2010 12 27 2010 2 642 527326 4820280 38 40
8:00:47 3/19/2011 3 19 2011 8 658 523352 4820265 149 40
0:00:55 4/24/2011 4 24 2011 0 667 523949 4820267 151 40
10:00:41 4/8/2011 4 8 2011 10 655 525140 4820272 44 40
14:00:54 4/7/2014 4 7 2014 14 907 523537 4820266 149 40
4:00:08 3/23/2011 3 23 2011 4 663 524199 4820268 119 38
2:00:23 11/26/2010 11 26 2010 2 655 524045 4820268 119 38



8:00:51 4/12/2011 4 12 2011 8 663 523601 4820267 149 40
2:00:44 4/13/2008 4 13 2008 2 636 521816 4820261 148 40
12:00:41 3/7/2010 3 7 2010 12 643 526673 4820278 39 40
2:00:54 3/20/2010 3 20 2010 2 652 523250 4820266 149 40
12:00:42 3/14/2009 3 14 2009 12 642 526821 4820279 37 40
14:00:42 3/28/2011 3 28 2011 14 662 525032 4820272 44 40
8:00:54 4/4/2009 4 4 2009 8 648 523710 4820267 151 40
6:00:26 4/13/2008 4 13 2008 6 636 521815 4820261 148 40
18:00:50 1/16/2010 1 16 2010 18 640 527042 4820280 37 40
16:00:52 4/20/2009 4 20 2009 16 640 523474 4820267 149 40
14:00:44 3/17/2011 3 17 2011 14 662 524146 4820270 119 38
14:00:42 3/27/2011 3 27 2011 14 662 525122 4820273 44 40
14:00:43 2/24/2012 2 24 2012 14 663 524534 4820271 46 40
18:00:42 4/5/2012 4 5 2012 18 675 525514 4820275 42 40
10:00:53 3/30/2013 3 30 2013 10 677 522649 4820265 146 40
18:00:43 1/5/2013 1 5 2013 18 677 521799 4820262 148 40
12:00:27 3/18/2011 3 18 2011 12 660 523125 4820267 147 40
12:00:54 3/28/2009 3 28 2009 12 644 523391 4820268 149 40
14:00:47 3/27/2010 3 27 2010 14 653 523880 4820269 151 40
12:01:11 3/3/2013 3 3 2013 12 671 524596 4820272 46 40
12:00:56 3/6/2014 3 6 2014 12 916 523327 4820268 149 40
10:00:42 4/5/2011 4 5 2011 10 661 524418 4820272 46 40
12:00:44 4/29/2009 4 29 2009 12 634 523169 4820267 147 40
4:00:49 4/4/2010 4 4 2010 4 642 524266 4820271 119 38
8:00:54 4/8/2012 4 8 2012 8 666 525809 4820277 41 40
18:01:08 3/24/2010 3 24 2010 18 641 523063 4820267 147 40
2:00:13 11/23/2013 11 23 2013 2 911 527402 4820284 38 40
4:00:44 4/13/2008 4 13 2008 4 636 521815 4820263 148 40
8:00:34 12/10/2012 12 10 2012 8 666 527635 4820285 43 40
18:00:53 4/3/2011 4 3 2011 18 662 522904 4820267 147 40
22:00:47 4/23/2011 4 23 2011 22 667 523948 4820271 151 40
12:00:31 4/6/2009 4 6 2009 12 648 524188 4820272 119 38
10:00:09 1/19/2010 1 19 2010 10 639 527991 4820287 43 40
12:00:39 4/14/2009 4 14 2009 12 645 527618 4820285 38 40
10:00:48 3/30/2014 3 30 2014 10 918 524027 4820272 119 38
14:00:54 3/18/2011 3 18 2011 14 667 523204 4820269 147 40
16:00:40 3/18/2012 3 18 2012 16 663 523374 4820270 149 40
14:00:34 3/18/2011 3 18 2011 14 655 523085 4820269 147 40
12:00:40 3/18/2011 3 18 2011 12 666 523423 4820270 149 40
16:00:44 4/11/2011 4 11 2011 16 668 523719 4820271 151 40
16:00:56 11/29/2010 11 29 2010 16 655 522148 4820266 145 40
10:00:56 4/11/2009 4 11 2009 10 635 523663 4820271 151 40
12:01:03 4/30/2010 4 30 2010 12 644 524220 4820273 119 38
10:01:22 12/25/2010 12 25 2010 10 642 527216 4820285 37 40
14:00:53 3/30/2010 3 30 2010 14 644 527896 4820287 43 40
14:00:20 4/8/2011 4 8 2011 14 664 524926 4820276 44 40
8:00:48 4/7/2014 4 7 2014 8 909 524827 4820276 44 40
14:00:21 3/28/2013 3 28 2013 14 679 523641 4820272 151 40
20:00:56 4/14/2014 4 14 2014 20 908 524942 4820276 44 40
12:00:56 3/30/2009 3 30 2009 12 648 524187 4820274 119 38
10:01:23 3/9/2014 3 9 2014 10 918 523701 4820272 151 40
16:01:01 3/30/2014 3 30 2014 16 916 523753 4820272 151 40
10:00:48 3/19/2010 3 19 2010 10 654 523579 4820272 149 40
14:00:41 4/5/2009 4 5 2009 14 646 524338 4820275 119 38



18:00:48 4/12/2011 4 12 2011 18 650 522607 4820269 146 40
12:00:47 3/13/2009 3 13 2009 12 637 526873 4820285 37 40
20:00:44 1/7/2012 1 7 2012 20 665 527063 4820286 37 40
12:00:23 3/26/2011 3 26 2011 12 654 525120 4820279 44 40
6:00:47 1/20/2010 1 20 2010 6 639 527507 4820288 38 40
12:00:54 3/13/2011 3 13 2011 12 653 523504 4820273 149 40
20:00:51 4/8/2014 4 8 2014 20 907 525996 4820282 41 40
4:00:53 3/20/2010 3 20 2010 4 650 523163 4820272 147 40
12:00:53 2/27/2014 2 27 2014 12 908 525123 4820279 44 40
14:00:53 4/6/2009 4 6 2009 14 638 523594 4820274 149 40
10:00:56 2/18/2011 2 18 2011 10 646 525780 4820282 41 40
6:00:29 12/11/2012 12 11 2012 6 671 528037 4820291 45 40
16:00:23 4/8/2009 4 8 2009 16 635 523235 4820273 149 40
8:00:36 2/15/2010 2 15 2010 8 642 525856 4820283 41 40
16:00:33 3/28/2010 3 28 2010 16 652 524846 4820279 44 40
18:00:48 11/26/2010 11 26 2010 18 639 528483 4820294 47 40
14:00:56 4/17/2011 4 17 2011 14 650 526276 4820285 40 40
2:00:53 4/24/2011 4 24 2011 2 669 524013 4820276 119 38
12:00:55 1/15/2010 1 15 2010 12 643 526064 4820284 40 40
8:00:55 4/16/2014 4 16 2014 8 907 524556 4820278 46 40
22:00:42 2/13/2010 2 13 2010 22 644 526203 4820285 40 40
22:00:52 1/2/2014 1 2 2014 22 909 524622 4820279 46 40
8:00:48 3/23/2011 3 23 2011 8 650 523954 4820276 151 40
18:00:44 1/5/2013 1 5 2013 18 677 521962 4820270 148 40
18:00:42 4/26/2013 4 26 2013 18 677 523313 4820274 149 40
14:00:48 3/18/2011 3 18 2011 14 654 523175 4820274 147 40
6:00:42 1/6/2013 1 6 2013 6 677 521812 4820269 148 40
10:00:35 4/12/2010 4 12 2010 10 653 523309 4820275 149 40
8:00:53 4/4/2009 4 4 2009 8 638 523634 4820276 151 40
18:00:50 5/5/2009 5 5 2009 18 645 525125 4820281 44 40
12:00:16 4/19/2014 4 19 2014 12 909 523938 4820277 151 40
12:01:20 4/14/2012 4 14 2012 12 677 524277 4820279 119 38
10:00:54 3/28/2010 3 28 2010 10 643 524804 4820280 44 40
6:00:43 3/24/2011 3 24 2011 6 660 523554 4820276 149 40
6:00:48 1/17/2013 1 17 2013 6 665 523141 4820275 147 40
2:00:43 5/1/2009 5 1 2009 2 644 523128 4820275 147 40
12:01:03 4/25/2013 4 25 2013 12 677 523618 4820277 151 40
10:00:42 3/9/2012 3 9 2012 10 663 524135 4820279 119 38
2:00:47 3/20/2010 3 20 2010 2 650 523163 4820275 147 40
20:00:54 4/8/2014 4 8 2014 20 908 526004 4820286 41 40
4:00:47 3/25/2012 3 25 2012 4 681 523246 4820276 149 40
10:00:25 4/6/2012 4 6 2012 10 670 525965 4820286 41 40
8:00:24 4/24/2012 4 24 2012 8 672 521809 4820271 148 40
8:00:33 4/13/2009 4 13 2009 8 645 527371 4820292 38 40
18:00:24 4/14/2012 4 14 2012 18 676 524290 4820280 119 38
18:00:47 3/30/2014 3 30 2014 18 913 523744 4820278 151 40
10:00:53 2/3/2013 2 3 2013 10 679 525012 4820282 44 40
10:00:56 3/30/2014 3 30 2014 10 907 524016 4820279 119 38
8:00:32 3/16/2010 3 16 2010 8 652 527005 4820290 37 40
10:00:41 4/12/2011 4 12 2011 10 668 523454 4820277 149 40
8:01:10 1/17/2013 1 17 2013 8 665 523128 4820276 147 40
14:00:44 4/11/2011 4 11 2011 14 668 523877 4820279 151 40
10:00:41 4/21/2010 4 21 2010 10 646 523836 4820279 151 40
16:00:41 4/25/2013 4 25 2013 16 677 523629 4820278 151 40



0:00:30 5/1/2009 5 1 2009 0 644 523124 4820277 147 40
18:00:41 4/10/2012 4 10 2012 18 676 523516 4820278 149 40
16:00:56 3/5/2013 3 5 2013 16 671 522932 4820276 147 40
2:00:27 4/6/2009 4 6 2009 2 640 521901 4820273 148 40
16:00:53 4/29/2008 4 29 2008 16 636 523435 4820278 149 40
18:00:55 4/10/2009 4 10 2009 18 640 523159 4820277 147 40
10:00:47 3/17/2011 3 17 2011 10 660 524164 4820281 119 38
14:00:49 3/27/2009 3 27 2009 14 635 523031 4820277 147 40
0:00:17 4/9/2011 4 9 2011 0 668 522149 4820274 145 40
8:00:47 3/20/2009 3 20 2009 8 648 524151 4820281 119 38
22:00:53 3/27/2010 3 27 2010 22 644 527212 4820293 37 40
16:00:47 3/18/2014 3 18 2014 16 918 523434 4820279 149 40
6:00:49 3/25/2012 3 25 2012 6 681 523245 4820278 149 40
0:00:54 11/23/2013 11 23 2013 0 911 527397 4820294 38 40
8:00:55 3/14/2010 3 14 2010 8 801 525661 4820287 41 40
10:00:17 4/10/2009 4 10 2009 10 638 523834 4820281 151 40
8:01:17 3/20/2010 3 20 2010 8 655 523913 4820281 151 40
14:00:52 3/28/2010 3 28 2010 14 652 524847 4820285 44 40
16:00:42 4/8/2011 4 8 2011 16 655 524542 4820284 46 40
18:00:59 4/9/2012 4 9 2012 18 679 521897 4820275 148 40
22:00:54 4/8/2011 4 8 2011 22 668 522152 4820275 145 40
12:00:54 2/24/2012 2 24 2012 12 663 524520 4820284 46 40
14:00:49 3/28/2011 3 28 2011 14 669 525160 4820286 44 40
16:00:52 3/24/2010 3 24 2010 16 639 523941 4820282 151 40
14:00:53 3/24/2011 3 24 2011 14 668 523190 4820279 147 40
8:00:22 2/18/2012 2 18 2012 8 663 525631 4820288 41 40
12:00:42 4/8/2011 4 8 2011 12 666 524944 4820286 44 40
10:00:25 4/4/2012 4 4 2012 10 671 522905 4820279 147 40
10:00:54 1/17/2013 1 17 2013 10 665 523197 4820280 147 40
12:00:42 2/15/2013 2 15 2013 12 666 522110 4820276 145 40
12:00:42 3/21/2011 3 21 2011 12 660 524192 4820284 119 38
18:00:53 4/11/2011 4 11 2011 18 650 521920 4820276 148 40
18:00:47 4/7/2011 4 7 2011 18 660 524122 4820284 119 38
22:00:55 4/22/2010 4 22 2010 22 640 526442 4820292 39 40
18:00:44 1/13/2009 1 13 2009 18 632 521861 4820276 148 40
16:00:41 4/15/2013 4 15 2013 16 677 523978 4820283 151 40
10:00:41 3/25/2013 3 25 2013 10 658 524374 4820285 119 38
8:00:24 4/9/2012 4 9 2012 8 671 524360 4820285 119 38
18:00:48 4/14/2009 4 14 2009 18 645 527883 4820299 43 40
8:00:21 4/7/2009 4 7 2009 8 640 524273 4820285 119 38
8:00:44 4/4/2012 4 4 2012 8 678 525464 4820289 42 40
12:00:49 4/10/2009 4 10 2009 12 645 524509 4820286 46 40
0:00:48 1/4/2011 1 4 2011 0 638 522490 4820279 146 40
10:00:56 2/15/2013 2 15 2013 10 666 522107 4820278 145 40
4:00:54 1/17/2014 1 17 2014 4 916 522983 4820281 147 40
16:00:31 4/30/2009 4 30 2009 16 644 523893 4820284 151 40
0:00:47 4/23/2010 4 23 2010 0 640 526447 4820294 39 40
12:00:27 3/22/2008 3 22 2008 12 633 523153 4820281 147 40
4:00:53 1/24/2014 1 24 2014 4 916 524609 4820287 46 40
0:00:55 1/25/2010 1 25 2010 0 639 527362 4820297 38 40
16:00:41 4/9/2008 4 9 2008 16 633 522787 4820280 146 40
6:00:26 12/3/2011 12 3 2011 6 650 527109 4820297 37 40
12:00:42 3/28/2014 3 28 2014 12 909 525203 4820289 44 40
12:00:42 3/11/2011 3 11 2011 12 801 523695 4820284 151 40



14:00:54 3/18/2011 3 18 2011 14 666 523433 4820283 149 40
18:00:47 4/3/2012 4 3 2012 18 665 523849 4820285 151 40
4:00:53 12/5/2010 12 5 2010 4 639 527357 4820298 38 40
6:00:44 4/5/2009 4 5 2009 6 644 523490 4820283 149 40
10:00:12 4/3/2008 4 3 2008 10 634 523160 4820282 147 40
6:00:53 2/18/2012 2 18 2012 6 663 525551 4820291 42 40
10:00:54 1/4/2011 1 4 2011 10 638 523121 4820282 147 40
12:00:41 4/8/2009 4 8 2009 12 648 523644 4820284 151 40
10:00:54 4/14/2012 4 14 2012 10 676 524431 4820287 46 40
14:00:23 4/6/2011 4 6 2011 14 658 524924 4820289 44 40
14:00:26 4/20/2012 4 20 2012 14 670 523903 4820286 151 40
2:00:48 1/24/2014 1 24 2014 2 916 524604 4820289 46 40
8:00:47 12/20/2009 12 20 2009 8 643 523999 4820287 151 40
8:00:53 1/20/2010 1 20 2010 8 639 527501 4820300 38 40
2:00:55 12/21/2010 12 21 2010 2 639 526796 4820297 39 40
10:00:56 3/22/2011 3 22 2011 10 664 524122 4820287 119 38
4:01:12 1/31/2014 1 31 2014 4 916 522288 4820281 145 40
10:01:24 1/20/2010 1 20 2010 10 639 527848 4820302 43 40
14:00:44 4/8/2011 4 8 2011 14 666 524979 4820291 44 40
18:00:47 12/20/2012 12 20 2012 18 679 523172 4820284 147 40
16:00:48 4/8/2011 4 8 2011 16 661 524599 4820290 46 40
8:00:48 4/14/2012 4 14 2012 8 678 524194 4820288 119 38
10:00:42 4/8/2010 4 8 2010 10 650 523578 4820286 149 40
8:00:53 3/20/2010 3 20 2010 8 654 524087 4820288 119 38
12:00:50 4/20/2011 4 20 2011 12 666 525137 4820292 44 40
8:00:22 3/18/2014 3 18 2014 8 918 524187 4820288 119 38
16:00:41 4/6/2012 4 6 2012 16 676 526845 4820299 37 40
12:01:24 3/18/2011 3 18 2011 12 667 523258 4820285 149 40
4:00:30 3/23/2011 3 23 2011 4 664 524129 4820288 119 38
16:00:41 3/24/2011 3 24 2011 16 668 523193 4820285 147 40
12:00:41 3/15/2010 3 15 2010 12 644 526260 4820297 40 40
22:00:49 4/29/2011 4 29 2011 22 650 523634 4820287 151 40
14:00:48 4/5/2009 4 5 2009 14 648 524446 4820290 46 40
8:00:42 3/18/2011 3 18 2011 8 654 523620 4820287 151 40
12:00:17 3/29/2014 3 29 2014 12 913 525044 4820292 44 40
12:00:38 4/7/2014 4 7 2014 12 907 523548 4820287 149 40
14:00:54 4/14/2012 4 14 2012 14 677 524272 4820290 119 38
14:01:01 3/14/2013 3 14 2013 14 663 523278 4820286 149 40
8:00:50 4/15/2008 4 15 2008 8 635 523267 4820286 149 40
14:00:27 4/7/2008 4 7 2008 14 635 522787 4820285 146 40
4:00:47 12/21/2010 12 21 2010 4 639 526794 4820300 39 40
8:00:26 4/24/2011 4 24 2011 8 658 525664 4820295 41 40
14:01:18 4/21/2009 4 21 2009 14 644 524420 4820291 46 40
2:00:48 4/24/2011 4 24 2011 2 668 526549 4820299 39 40
10:00:48 4/12/2011 4 12 2011 10 655 523541 4820288 149 40
14:00:54 2/18/2011 2 18 2011 14 801 524525 4820291 46 40
18:00:54 12/20/2012 12 20 2012 18 679 523176 4820287 147 40
0:00:47 4/24/2011 4 24 2011 0 669 524030 4820290 119 38
8:00:53 1/24/2014 1 24 2014 8 916 524610 4820292 46 40
14:00:37 3/4/2014 3 4 2014 14 916 522812 4820286 147 40
16:00:55 4/15/2012 4 15 2012 16 670 523853 4820289 151 40
6:00:53 12/16/2013 12 16 2013 6 916 524549 4820292 46 40
0:00:41 12/5/2011 12 5 2011 0 667 527927 4820305 43 40
12:00:48 3/27/2014 3 27 2014 12 907 524595 4820292 46 40



18:01:23 12/17/2010 12 17 2010 18 639 526801 4820301 39 40
14:00:36 3/28/2011 3 28 2011 14 661 524864 4820294 44 40
8:00:54 4/13/2011 4 13 2011 8 655 523466 4820289 149 40
10:00:41 4/18/2008 4 18 2008 10 636 524538 4820293 46 40
20:00:47 3/19/2013 3 19 2013 20 671 523727 4820290 151 40
10:00:35 4/18/2009 4 18 2009 10 641 523455 4820289 149 40
10:00:36 4/27/2009 4 27 2009 10 644 523852 4820290 151 40
14:00:47 4/3/2011 4 3 2011 14 663 524853 4820294 44 40
8:01:11 4/13/2011 4 13 2011 8 664 523421 4820289 149 40
10:01:24 3/26/2012 3 26 2012 10 641 521940 4820284 148 40
14:00:41 4/12/2011 4 12 2011 14 666 523345 4820289 149 40
16:00:23 4/22/2011 4 22 2011 16 666 526229 4820300 40 40
14:01:13 4/5/2009 4 5 2009 14 638 523171 4820289 147 40
18:00:48 4/13/2012 4 13 2012 18 675 523171 4820289 147 40
18:01:11 4/14/2009 4 14 2009 18 643 526366 4820301 40 40
22:00:47 4/27/2009 4 27 2009 22 645 528015 4820308 43 40
6:00:42 3/20/2010 3 20 2010 6 654 523200 4820289 147 40
12:00:08 3/28/2010 3 28 2010 12 655 526502 4820302 39 40
16:00:53 11/21/2010 11 21 2010 16 643 526856 4820303 37 40
6:00:53 11/25/2013 11 25 2013 6 909 523359 4820290 149 40
14:00:55 3/20/2012 3 20 2012 14 663 523317 4820290 149 40
18:00:55 12/10/2011 12 10 2011 18 801 527486 4820306 38 40
8:00:38 4/29/2014 4 29 2014 8 917 523476 4820291 149 40
16:00:20 4/14/2012 4 14 2012 16 677 524268 4820294 119 38
14:00:56 3/28/2014 3 28 2014 14 909 525363 4820298 42 40
14:00:55 3/24/2011 3 24 2011 14 666 523118 4820290 147 40
12:00:43 4/3/2008 4 3 2008 12 634 523159 4820290 147 40
12:00:27 3/29/2014 3 29 2014 12 907 525034 4820297 44 40
14:00:33 3/11/2014 3 11 2014 14 913 527396 4820306 38 40
12:00:21 3/22/2008 3 22 2008 12 635 523298 4820291 149 40
18:00:54 4/12/2012 4 12 2012 18 673 524809 4820296 44 40
0:00:53 4/25/2009 4 25 2009 0 645 527865 4820309 43 40
2:00:50 4/18/2010 4 18 2010 2 654 527101 4820306 37 40
18:00:24 3/23/2014 3 23 2014 18 918 522698 4820289 146 40
12:00:42 3/18/2012 3 18 2012 12 658 524313 4820295 119 38
6:00:56 4/15/2012 4 15 2012 6 676 524161 4820295 119 38
18:00:54 4/25/2014 4 25 2014 18 913 525988 4820302 41 40
6:01:11 5/1/2010 5 1 2010 6 644 526646 4820304 39 40
16:00:42 12/20/2012 12 20 2012 16 671 523565 4820293 149 40
8:00:53 4/2/2011 4 2 2011 8 664 523610 4820293 151 40
16:00:24 4/15/2013 4 15 2013 16 658 524390 4820296 119 38
18:00:53 1/1/2012 1 1 2012 18 665 528615 4820313 47 40
8:01:12 3/23/2013 3 23 2013 8 671 525378 4820300 42 40
14:00:54 3/29/2014 3 29 2014 14 913 525042 4820299 44 40
2:00:56 2/16/2013 2 16 2013 2 666 522001 4820289 145 40
6:00:44 3/24/2012 3 24 2012 6 666 524984 4820299 44 40
18:01:24 3/22/2010 3 22 2010 18 642 524704 4820298 46 40
4:00:42 4/18/2010 4 18 2010 4 654 527094 4820308 37 40
18:00:47 12/17/2010 12 17 2010 18 639 526950 4820307 37 40
18:00:56 1/6/2014 1 6 2014 18 916 522784 4820292 146 40
18:00:26 5/8/2011 5 8 2011 18 664 527021 4820308 37 40
10:00:41 4/6/2013 4 6 2013 10 663 524859 4820300 44 40
8:00:50 2/21/2014 2 21 2014 8 908 523495 4820295 149 40
14:00:42 3/15/2010 3 15 2010 14 644 526264 4820306 40 40



8:00:54 3/19/2011 3 19 2011 8 666 523567 4820296 149 40
4:00:54 3/10/2012 3 10 2012 4 663 523974 4820297 151 40
2:00:42 3/25/2012 3 25 2012 2 679 523260 4820295 149 40
16:00:21 4/8/2011 4 8 2011 16 665 524334 4820299 119 38
16:00:38 1/26/2014 1 26 2014 16 917 522658 4820293 146 40
20:00:43 4/11/2012 4 11 2012 20 666 526290 4820306 40 40
16:00:57 4/17/2011 4 17 2011 16 647 521915 4820290 148 40
10:00:55 12/31/2012 12 31 2012 10 680 523122 4820294 147 40
8:00:56 3/19/2011 3 19 2011 8 650 523410 4820295 149 40
16:00:42 4/21/2008 4 21 2008 16 636 525994 4820305 41 40
16:00:53 2/27/2014 2 27 2014 16 913 527834 4820313 43 40
10:00:54 4/11/2010 4 11 2010 10 646 523398 4820296 149 40
22:00:52 11/28/2011 11 28 2011 22 650 528212 4820314 45 40
12:00:11 4/11/2010 4 11 2010 12 646 523544 4820297 149 40
14:00:53 3/18/2011 3 18 2011 14 664 523197 4820296 147 40
14:00:54 4/11/2010 4 11 2010 14 639 523342 4820296 149 40
18:00:43 3/27/2010 3 27 2010 18 652 524666 4820302 46 40
4:00:41 2/18/2012 2 18 2012 4 663 525553 4820305 42 40
12:00:47 3/18/2011 3 18 2011 12 654 523172 4820296 147 40
8:00:56 4/24/2009 4 24 2009 8 645 527439 4820313 38 40
8:00:42 3/31/2014 3 31 2014 8 913 523777 4820299 151 40
10:00:26 3/26/2013 3 26 2013 10 658 524765 4820303 46 40
10:00:53 4/8/2009 4 8 2009 10 641 523662 4820299 151 40
20:00:53 3/20/2014 3 20 2014 20 913 527611 4820314 38 40
14:00:25 1/19/2010 1 19 2010 14 639 527895 4820315 43 40
16:01:10 3/13/2014 3 13 2014 16 916 525248 4820305 42 40
0:00:55 4/5/2009 4 5 2009 0 648 522719 4820297 146 40
8:00:47 4/8/2008 4 8 2008 8 635 523358 4820299 149 40
12:00:44 3/18/2011 3 18 2011 12 661 523112 4820298 147 40
12:01:18 4/26/2013 4 26 2013 12 677 523501 4820300 149 40
16:00:23 4/9/2012 4 9 2012 16 673 524092 4820302 119 38
12:00:47 3/18/2013 3 18 2013 12 679 523281 4820300 149 40
12:00:44 3/22/2010 3 22 2010 12 642 524452 4820304 46 40
18:00:54 12/13/2010 12 13 2010 18 639 528267 4820319 45 40
8:00:55 3/24/2011 3 24 2011 8 663 523707 4820301 151 40
8:00:53 12/1/2010 12 1 2010 8 655 528625 4820321 47 40
12:00:24 3/18/2011 3 18 2011 12 658 523267 4820300 149 40
8:00:53 3/31/2014 3 31 2014 8 916 523625 4820301 151 40
10:00:28 4/2/2011 4 2 2011 10 664 524729 4820305 46 40
6:00:47 3/10/2012 3 10 2012 6 666 523929 4820303 151 40
2:00:23 4/6/2009 4 6 2009 2 634 521812 4820295 148 40
6:00:43 4/13/2012 4 13 2012 6 678 524220 4820304 119 38
12:01:06 3/18/2013 3 18 2013 12 663 523376 4820301 149 40
8:00:41 4/5/2009 4 5 2009 8 637 523741 4820302 151 40
14:00:41 3/22/2010 3 22 2010 14 642 524471 4820305 46 40
14:00:53 3/11/2010 3 11 2010 14 644 525666 4820310 41 40
12:00:41 3/18/2011 3 18 2011 12 664 523200 4820301 147 40
16:01:18 11/21/2010 11 21 2010 16 647 526876 4820315 37 40
8:00:58 3/13/2014 3 13 2014 8 916 525668 4820310 41 40
8:00:52 4/1/2014 4 1 2014 8 909 523586 4820303 149 40
0:00:54 2/21/2010 2 21 2010 0 642 527507 4820318 38 40
16:00:48 12/20/2012 12 20 2012 16 679 523180 4820302 147 40
12:00:52 4/20/2011 4 20 2011 12 667 523480 4820303 149 40
12:00:13 3/10/2012 3 10 2012 12 665 523963 4820305 151 40



16:00:54 3/26/2014 3 26 2014 16 913 524239 4820306 119 38
2:02:15 12/11/2012 12 11 2012 2 671 527996 4820320 43 40
12:00:19 4/8/2010 4 8 2010 12 650 523642 4820304 151 40
14:00:52 4/6/2012 4 6 2012 14 678 526878 4820316 37 40
12:01:25 3/7/2013 3 7 2013 12 679 524423 4820307 46 40
4:00:54 1/4/2014 1 4 2014 4 679 522151 4820299 145 40
0:00:53 1/11/2014 1 11 2014 0 916 524734 4820308 46 40
18:00:30 3/26/2009 3 26 2009 18 635 522031 4820299 145 40
4:00:56 4/18/2014 4 18 2014 4 913 523770 4820305 151 40
18:00:29 4/24/2011 4 24 2011 18 662 523199 4820303 147 40
14:00:36 4/18/2012 4 18 2012 14 666 524333 4820307 119 38
8:00:54 12/14/2012 12 14 2012 8 670 528074 4820322 45 40
4:00:56 4/10/2011 4 10 2011 4 666 522003 4820299 145 40
14:00:54 3/29/2014 3 29 2014 14 907 525037 4820310 44 40
16:00:41 2/15/2013 2 15 2013 16 666 522005 4820300 145 40
14:00:47 3/27/2010 3 27 2010 14 646 524229 4820308 119 38
8:00:49 4/19/2009 4 19 2009 8 645 527848 4820322 43 40
0:00:51 1/13/2009 1 13 2009 0 632 521687 4820299 148 40
12:00:47 3/28/2009 3 28 2009 12 642 523592 4820306 149 40
12:00:52 4/5/2009 4 5 2009 12 640 524255 4820308 119 38
8:00:39 4/8/2009 4 8 2009 8 639 524234 4820308 119 38
2:00:42 3/20/2010 3 20 2010 2 640 525610 4820313 41 40
4:01:19 12/11/2012 12 11 2012 4 671 527987 4820323 43 40
8:01:12 1/4/2014 1 4 2014 8 679 522174 4820301 145 40
10:00:48 4/8/2011 4 8 2011 10 654 525047 4820311 44 40
2:00:56 1/20/2010 1 20 2010 2 639 527483 4820321 38 40
0:00:53 1/20/2010 1 20 2010 0 639 527405 4820321 38 40
16:00:13 3/18/2011 3 18 2011 16 664 523200 4820305 147 40
16:00:55 4/7/2011 4 7 2011 16 661 524676 4820311 46 40
4:01:17 1/4/2011 1 4 2011 4 638 522497 4820303 146 40
10:00:53 3/22/2008 3 22 2008 10 633 523139 4820305 147 40
12:00:47 3/17/2010 3 17 2010 12 746 525513 4820314 42 40
18:01:26 4/10/2012 4 10 2012 18 672 523898 4820309 151 40
12:01:12 4/25/2011 4 25 2011 12 668 527806 4820324 43 40
22:00:47 4/8/2011 4 8 2011 22 666 522053 4820302 145 40
16:00:49 3/13/2010 3 13 2010 16 650 525427 4820314 42 40
8:00:50 4/7/2008 4 7 2008 8 637 523624 4820308 151 40
18:00:53 4/10/2009 4 10 2009 18 635 522809 4820305 147 40
12:00:47 4/16/2012 4 16 2012 12 676 523654 4820308 151 40
6:01:24 1/3/2014 1 3 2014 6 909 525013 4820313 44 40
10:00:53 3/27/2014 3 27 2014 10 907 524614 4820312 46 40
6:01:18 1/4/2014 1 4 2014 6 679 522183 4820304 145 40
10:00:53 3/7/2010 3 7 2010 10 647 527072 4820321 37 40
18:00:43 4/11/2011 4 11 2011 18 668 523453 4820308 149 40
8:00:53 4/18/2009 4 18 2009 8 641 523423 4820308 149 40
16:00:56 2/19/2011 2 19 2011 16 642 524420 4820312 46 40
0:00:54 4/23/2011 4 23 2011 0 667 523299 4820309 149 40
10:00:47 2/28/2013 2 28 2013 10 665 524854 4820314 44 40
14:00:48 3/28/2012 3 28 2012 14 663 524001 4820311 151 40
0:00:47 4/9/2011 4 9 2011 0 666 522056 4820305 145 40
2:00:54 4/9/2011 4 9 2011 2 666 522054 4820305 145 40
14:00:41 3/11/2010 3 11 2010 14 640 525645 4820318 41 40
16:00:42 4/7/2011 4 7 2011 16 801 524650 4820314 46 40
14:00:52 4/4/2011 4 4 2011 14 661 524849 4820315 44 40



12:00:56 4/27/2011 4 27 2011 12 666 526440 4820321 39 40
22:00:23 12/4/2010 12 4 2010 22 655 526954 4820324 37 40
14:00:50 4/4/2011 4 4 2011 14 664 524889 4820316 44 40
14:00:42 3/28/2010 3 28 2010 14 655 526502 4820323 39 40
8:00:27 3/14/2009 3 14 2009 8 637 526935 4820324 37 40
0:00:45 1/17/2013 1 17 2013 0 665 523147 4820310 147 40
2:00:23 1/4/2014 1 4 2014 2 679 522122 4820307 145 40
2:00:54 3/16/2010 3 16 2010 2 650 526869 4820325 37 40
14:00:42 4/25/2013 4 25 2013 14 677 523651 4820313 151 40
4:01:45 1/17/2013 1 17 2013 4 665 523151 4820311 147 40
8:00:54 3/30/2013 3 30 2013 8 679 522364 4820308 145 40
10:00:13 4/23/2008 4 23 2008 10 636 523973 4820314 151 40
12:00:55 4/3/2014 4 3 2014 12 913 524120 4820315 119 38
18:00:48 2/27/2014 2 27 2014 18 913 527771 4820329 43 40
8:00:44 3/27/2010 3 27 2010 8 746 525714 4820321 41 40
0:00:54 12/11/2012 12 11 2012 0 666 527360 4820327 38 40
18:00:43 3/18/2014 3 18 2014 18 913 527450 4820328 38 40
0:00:54 12/3/2011 12 3 2011 0 650 527556 4820328 38 40
16:00:42 4/19/2011 4 19 2011 16 658 523935 4820315 151 40
2:00:42 11/24/2013 11 24 2013 2 907 527197 4820327 37 40
6:00:56 2/16/2013 2 16 2013 6 666 522091 4820309 145 40
12:00:11 3/30/2010 3 30 2010 12 644 526938 4820326 37 40
8:00:56 4/12/2011 4 12 2011 8 801 523570 4820314 149 40
4:00:55 1/11/2012 1 11 2012 4 665 527520 4820329 38 40
10:00:44 3/14/2009 3 14 2009 10 637 526962 4820327 37 40
4:00:54 12/28/2012 12 28 2012 4 670 522294 4820310 145 40
10:00:53 3/13/2009 3 13 2009 10 645 527197 4820328 37 40
12:00:42 3/25/2013 3 25 2013 12 671 523934 4820316 151 40
18:00:48 2/13/2010 2 13 2010 18 644 526197 4820324 40 40
20:00:54 12/12/2013 12 12 2013 20 671 526976 4820327 37 40
6:00:47 1/24/2014 1 24 2014 6 916 524584 4820318 46 40
12:00:21 3/14/2009 3 14 2009 12 637 526963 4820327 37 40
2:00:47 3/23/2008 3 23 2008 2 633 523151 4820313 147 40
16:00:56 4/18/2012 4 18 2012 16 666 524518 4820318 46 40
16:00:41 4/12/2011 4 12 2011 16 659 522678 4820312 146 40
12:00:42 4/3/2012 4 3 2012 12 658 522862 4820312 147 40
16:00:52 11/29/2010 11 29 2010 16 638 522023 4820310 145 40
4:00:53 1/17/2014 1 17 2014 4 908 522586 4820312 146 40
6:00:53 2/12/2010 2 12 2010 6 642 527403 4820330 38 40
4:00:24 1/20/2010 1 20 2010 4 639 527499 4820330 38 40
14:00:34 4/20/2011 4 20 2011 14 667 523610 4820316 151 40
8:01:14 11/25/2010 11 25 2010 8 639 528689 4820336 47 40
2:00:41 4/10/2011 4 10 2011 2 666 522001 4820311 145 40
14:00:52 4/3/2011 4 3 2011 14 666 525023 4820321 44 40
10:00:48 3/24/2013 3 24 2013 10 671 524893 4820321 44 40
14:00:43 3/8/2014 3 8 2014 14 913 527813 4820332 43 40
16:00:53 3/18/2011 3 18 2011 16 661 523092 4820314 147 40
8:00:54 4/8/2010 4 8 2010 8 650 523327 4820315 149 40
22:01:17 1/29/2010 1 29 2010 22 643 521850 4820311 148 40
4:00:55 4/17/2013 4 17 2013 4 658 526144 4820326 40 40
18:00:42 3/15/2014 3 15 2014 18 917 525025 4820322 44 40
2:01:24 4/6/2009 4 6 2009 2 638 521870 4820311 148 40
6:00:48 1/31/2014 1 31 2014 6 916 522384 4820313 145 40
18:01:57 3/27/2010 3 27 2010 18 640 525047 4820323 44 40



8:00:54 4/16/2009 4 16 2009 8 635 522459 4820314 146 40
12:00:43 4/3/2012 4 3 2012 12 665 522869 4820315 147 40
14:00:23 4/3/2012 4 3 2012 14 676 524687 4820322 46 40
0:00:54 3/23/2008 3 23 2008 0 637 523132 4820316 147 40
16:00:06 4/27/2011 4 27 2011 16 664 523925 4820319 151 40
2:00:41 3/16/2010 3 16 2010 2 638 526920 4820331 37 40
4:00:54 3/20/2010 3 20 2010 4 640 525595 4820326 42 40
18:01:24 3/14/2014 3 14 2014 18 913 527808 4820334 43 40
16:00:48 4/8/2011 4 8 2011 16 659 524625 4820322 46 40
18:00:41 4/1/2013 4 1 2013 18 663 525643 4820326 41 40
2:01:08 5/8/2011 5 8 2011 2 668 527537 4820334 38 40
16:00:47 4/15/2010 4 15 2010 16 650 527598 4820334 38 40
18:00:53 4/23/2011 4 23 2011 18 662 523536 4820319 149 40
14:00:23 1/15/2010 1 15 2010 14 644 526314 4820329 40 40
10:01:57 3/30/2010 3 30 2010 10 642 526066 4820328 40 40
2:00:53 1/4/2011 1 4 2011 2 638 522497 4820316 146 40
10:00:26 4/9/2009 4 9 2009 10 642 524222 4820322 119 38
0:00:44 12/12/2011 12 12 2011 0 658 526919 4820332 37 40
6:00:53 1/3/2014 1 3 2014 6 679 522120 4820315 145 40
10:00:41 4/10/2009 4 10 2009 10 647 523776 4820320 151 40
10:00:55 1/6/2014 1 6 2014 10 917 522761 4820317 146 40
10:00:39 4/20/2011 4 20 2011 10 655 524118 4820322 119 38
22:00:55 1/12/2009 1 12 2009 22 632 521672 4820313 148 40
16:00:48 4/13/2010 4 13 2010 16 650 525095 4820325 44 40
2:00:43 12/11/2013 12 11 2013 2 916 527043 4820333 37 40
14:00:53 3/5/2013 3 5 2013 14 671 522978 4820318 147 40
12:00:14 3/22/2010 3 22 2010 12 746 524264 4820323 119 38
8:00:41 4/10/2013 4 10 2013 8 658 523280 4820319 149 40
22:00:54 2/18/2010 2 18 2010 22 644 527518 4820335 38 40
16:01:12 3/21/2014 3 21 2014 16 914 523400 4820320 149 40
0:00:54 11/24/2013 11 24 2013 0 911 527510 4820335 38 40
22:00:38 1/19/2009 1 19 2009 22 632 521674 4820314 148 40
10:00:53 3/14/2009 3 14 2009 10 642 526842 4820333 37 40
14:00:48 2/12/2010 2 12 2010 14 639 526319 4820331 40 40
2:00:48 1/17/2014 1 17 2014 2 908 522543 4820317 146 40
16:00:25 11/10/2010 11 10 2010 16 650 522128 4820316 145 40
0:00:41 3/23/2008 3 23 2008 0 634 523219 4820320 149 40
16:00:41 3/31/2012 3 31 2012 16 658 522889 4820319 147 40
8:00:53 3/13/2014 3 13 2014 8 908 525519 4820328 42 40
4:00:50 2/15/2013 2 15 2013 4 666 522000 4820316 145 40
8:00:23 3/29/2011 3 29 2011 8 659 524598 4820325 46 40
2:00:47 12/10/2011 12 10 2011 2 655 523167 4820320 147 40
8:00:56 4/16/2012 4 16 2012 8 677 523967 4820323 151 40
12:00:15 4/10/2009 4 10 2009 12 640 523317 4820321 149 40
10:00:15 4/25/2010 4 25 2010 10 646 523018 4820320 147 40
18:00:23 4/20/2011 4 20 2011 18 658 524421 4820325 46 40
12:00:18 3/14/2010 3 14 2010 12 651 525137 4820328 44 40
12:00:14 4/1/2011 4 1 2011 12 664 523867 4820323 151 40
14:00:42 3/24/2010 3 24 2010 14 641 523395 4820321 149 40
16:00:25 11/29/2010 11 29 2010 16 653 522005 4820317 145 40
10:00:33 3/28/2014 3 28 2014 10 908 524900 4820327 44 40
10:00:54 5/2/2013 5 2 2013 10 658 524018 4820324 119 38
10:00:36 4/27/2011 4 27 2011 10 655 525054 4820328 44 40
12:00:59 2/12/2010 2 12 2010 12 639 526322 4820333 40 40



0:00:56 12/11/2012 12 11 2012 0 671 528003 4820339 43 40
0:00:54 1/3/2014 1 3 2014 0 679 522061 4820317 145 40
20:00:40 4/16/2013 4 16 2013 20 658 524869 4820327 44 40
12:00:24 3/20/2010 3 20 2010 12 650 523842 4820324 151 40
10:00:41 3/22/2011 3 22 2011 10 669 524166 4820325 119 38
14:01:00 3/23/2014 3 23 2014 14 914 523655 4820324 151 40
18:01:44 2/18/2010 2 18 2010 18 644 527520 4820339 38 40
8:00:53 1/29/2014 1 29 2014 8 917 522237 4820319 145 40
0:00:30 2/14/2010 2 14 2010 0 644 526177 4820333 40 40
12:00:54 4/6/2012 4 6 2012 12 676 526543 4820335 39 40
12:00:47 4/6/2012 4 6 2012 12 678 526543 4820335 39 40
12:00:41 12/19/2010 12 19 2010 12 639 528153 4820342 45 40
14:00:47 3/23/2011 3 23 2011 14 660 523364 4820323 149 40
8:00:15 4/6/2011 4 6 2011 8 661 524401 4820327 46 40
12:00:24 3/17/2010 3 17 2010 12 642 525469 4820331 42 40
12:00:56 3/18/2011 3 18 2011 12 655 523141 4820323 147 40
6:00:42 1/17/2014 1 17 2014 6 908 522554 4820321 146 40
14:00:55 4/10/2009 4 10 2009 14 640 523324 4820324 149 40
16:00:42 4/16/2014 4 16 2014 16 908 523626 4820325 151 40
18:00:44 4/21/2011 4 21 2011 18 668 526927 4820337 37 40
10:00:47 4/24/2011 4 24 2011 10 666 525800 4820333 41 40
10:00:16 3/18/2013 3 18 2013 10 679 523361 4820324 149 40
16:00:53 4/19/2011 4 19 2011 16 650 523936 4820326 151 40
2:00:47 12/3/2011 12 3 2011 2 658 527697 4820341 43 40
12:00:32 12/23/2010 12 23 2010 12 642 527267 4820340 38 40
16:00:43 3/27/2010 3 27 2010 16 646 524252 4820329 119 38
16:00:32 4/21/2009 4 21 2009 16 640 523664 4820327 151 40
22:00:47 12/12/2013 12 12 2013 22 908 526839 4820339 37 40
12:00:48 2/3/2014 2 3 2014 12 907 523046 4820325 147 40
12:00:47 2/10/2011 2 10 2011 12 801 523600 4820327 149 40
16:01:12 11/26/2011 11 26 2011 16 665 522055 4820322 145 40
16:00:40 3/11/2014 3 11 2014 16 917 524060 4820329 119 38
14:00:49 4/4/2011 4 4 2011 14 666 525019 4820333 44 40
8:00:49 4/20/2010 4 20 2010 8 646 523956 4820329 151 40
12:00:48 4/1/2009 4 1 2009 12 648 522973 4820326 147 40
16:00:48 3/23/2014 3 23 2014 16 918 524186 4820330 119 38
16:00:41 11/29/2010 11 29 2010 16 641 521991 4820323 148 40
14:01:17 3/30/2010 3 30 2010 14 642 527042 4820341 37 40
8:00:58 12/23/2009 12 23 2009 8 643 523201 4820327 147 40
8:00:53 4/15/2010 4 15 2010 8 654 522468 4820325 146 40
10:00:24 3/31/2009 3 31 2009 10 635 524029 4820330 119 38
8:00:56 4/28/2009 4 28 2009 8 646 523254 4820328 149 40
12:00:23 4/5/2009 4 5 2009 12 646 524340 4820331 119 38
18:00:43 3/23/2012 3 23 2012 18 680 523275 4820328 149 40
4:00:42 2/16/2013 2 16 2013 4 666 522004 4820324 145 40
2:00:26 3/23/2008 3 23 2008 2 636 523177 4820328 147 40
18:00:31 1/4/2014 1 4 2014 18 907 522979 4820327 147 40
8:00:47 3/28/2011 3 28 2011 8 669 524244 4820332 119 38
8:00:26 4/7/2014 4 7 2014 8 907 522902 4820327 147 40
12:00:55 3/31/2012 3 31 2012 12 666 524540 4820333 46 40
6:00:53 1/25/2010 1 25 2010 6 639 527505 4820345 38 40
22:00:42 1/30/2012 1 30 2012 22 658 521771 4820324 148 40
14:00:53 3/14/2009 3 14 2009 14 642 526809 4820342 39 40
6:00:37 1/29/2014 1 29 2014 6 917 522219 4820326 145 40



12:00:55 4/8/2011 4 8 2011 12 654 525111 4820336 44 40
8:01:47 2/13/2013 2 13 2013 8 680 524365 4820334 119 38
16:00:54 3/6/2014 3 6 2014 16 918 523625 4820331 151 40
2:00:54 4/10/2014 4 10 2014 2 916 527487 4820346 38 40
0:00:47 11/29/2013 11 29 2013 0 911 526926 4820344 37 40
14:00:41 3/11/2010 3 11 2010 14 638 525788 4820339 41 40
8:00:55 1/17/2014 1 17 2014 8 908 522556 4820328 146 40
8:00:42 4/4/2010 4 4 2010 8 746 525039 4820337 44 40
12:00:55 2/20/2011 2 20 2011 12 639 524484 4820335 46 40
16:01:09 4/8/2009 4 8 2009 16 645 527680 4820348 43 40
2:01:41 3/16/2010 3 16 2010 2 642 526899 4820345 37 40
0:00:56 1/20/2009 1 20 2009 0 632 521673 4820326 148 40
14:00:53 3/9/2010 3 9 2010 14 640 526121 4820342 40 40
22:00:49 1/6/2014 1 6 2014 22 917 522150 4820328 145 40
10:00:25 4/29/2009 4 29 2009 10 644 523341 4820332 149 40
18:00:17 4/25/2011 4 25 2011 18 654 523935 4820334 151 40
16:00:48 3/9/2010 3 9 2010 16 640 526123 4820342 40 40
2:00:48 3/23/2008 3 23 2008 2 635 523282 4820332 149 40
18:00:54 1/19/2009 1 19 2009 18 632 521661 4820327 148 40
10:01:11 12/17/2010 12 17 2010 10 642 523106 4820332 147 40
0:00:51 1/31/2012 1 31 2012 0 658 521773 4820328 148 40
4:00:44 1/13/2009 1 13 2009 4 632 521712 4820328 148 40
16:00:43 11/26/2010 11 26 2010 16 654 523295 4820333 149 40
8:00:24 1/8/2012 1 8 2012 8 665 528190 4820352 45 40
2:00:55 1/17/2013 1 17 2013 2 665 523164 4820333 147 40
12:00:35 1/2/2013 1 2 2013 12 670 523158 4820333 147 40
4:00:55 11/22/2010 11 22 2010 4 642 527613 4820350 38 40
2:00:20 1/20/2009 1 20 2009 2 632 521664 4820328 148 40
2:00:57 4/15/2011 4 15 2011 2 641 521411 4820328 150 38
12:01:23 4/14/2011 4 14 2011 12 665 525080 4820340 44 40
12:00:21 3/23/2011 3 23 2011 12 665 523146 4820334 147 40
0:00:53 1/1/2012 1 1 2012 0 665 527102 4820348 37 40
18:00:47 1/8/2010 1 8 2010 18 643 522231 4820331 145 40
12:00:54 1/15/2010 1 15 2010 12 640 525970 4820344 41 40
0:00:56 1/7/2014 1 7 2014 0 917 522175 4820331 145 40
10:00:55 3/23/2011 3 23 2011 10 667 523501 4820335 149 40
14:00:46 3/21/2009 3 21 2009 14 646 522951 4820334 147 40
2:00:10 1/13/2009 1 13 2009 2 632 521706 4820330 148 40
8:00:42 2/16/2013 2 16 2013 8 666 522110 4820331 145 40
12:00:55 4/9/2010 4 9 2010 12 644 526330 4820346 40 40
20:00:54 1/6/2014 1 6 2014 20 917 522161 4820331 145 40
16:00:54 4/6/2012 4 6 2012 16 678 526863 4820348 37 40
8:00:47 4/13/2011 4 13 2011 8 662 523708 4820337 151 40
14:00:54 2/25/2012 2 25 2012 14 663 524916 4820341 44 40
14:00:47 4/29/2011 4 29 2011 14 669 523477 4820336 149 40
10:00:43 4/8/2009 4 8 2009 10 637 523782 4820337 151 40
8:00:37 4/6/2012 4 6 2012 8 673 526202 4820346 40 40
2:00:27 1/7/2014 1 7 2014 2 917 522160 4820332 145 40
16:00:54 11/29/2010 11 29 2010 16 647 521963 4820331 148 40
2:00:55 1/1/2012 1 1 2012 2 665 527098 4820350 37 40
12:00:47 3/24/2011 3 24 2011 12 665 523119 4820335 147 40
8:00:44 1/13/2009 1 13 2009 8 632 521710 4820331 148 40
18:00:15 4/4/2009 4 4 2009 18 633 521886 4820331 148 40
16:00:26 3/31/2014 3 31 2014 16 913 523886 4820338 151 40



2:00:34 4/23/2011 4 23 2011 2 654 521994 4820332 148 40
8:00:44 4/27/2010 4 27 2010 8 646 523195 4820336 147 40
18:00:56 4/11/2010 4 11 2010 18 642 526758 4820350 39 40
4:00:55 4/7/2008 4 7 2008 4 632 521767 4820332 148 40
8:00:15 4/9/2009 4 9 2009 8 637 523818 4820339 151 40
16:00:51 4/17/2011 4 17 2011 16 650 526117 4820347 40 40
16:00:54 1/4/2014 1 4 2014 16 916 523128 4820337 147 40
6:00:53 12/21/2010 12 21 2010 6 639 526826 4820351 37 40
18:00:53 3/21/2014 3 21 2014 18 918 524497 4820342 46 40
10:00:44 1/2/2013 1 2 2013 10 670 523166 4820337 147 40
18:00:46 4/28/2009 4 28 2009 18 639 524150 4820341 119 38
8:00:56 4/5/2009 4 5 2009 8 634 523848 4820340 151 40
16:00:43 4/11/2010 4 11 2010 16 639 523294 4820338 149 40
4:00:53 12/14/2010 12 14 2010 4 639 527652 4820355 43 40
18:00:40 3/24/2014 3 24 2014 18 918 524719 4820344 46 40
18:00:41 4/9/2013 4 9 2013 18 658 523907 4820341 151 40
0:00:44 12/1/2010 12 1 2010 0 639 523299 4820339 149 40
14:00:54 3/23/2011 3 23 2011 14 668 523546 4820340 149 40
16:00:49 4/7/2011 4 7 2011 16 668 524460 4820343 46 40
14:00:50 3/28/2011 3 28 2011 14 668 525247 4820346 42 40
8:00:54 12/26/2010 12 26 2010 8 642 527229 4820354 38 40
10:00:57 3/20/2010 3 20 2010 10 650 523893 4820341 151 40
4:00:39 1/3/2014 1 3 2014 4 909 524973 4820345 44 40
12:00:41 3/13/2011 3 13 2011 12 647 523531 4820340 149 40
6:00:15 1/4/2011 1 4 2011 6 638 522508 4820337 146 40
8:01:31 4/16/2014 4 16 2014 8 909 524536 4820344 46 40
2:00:41 11/22/2010 11 22 2010 2 642 527611 4820356 38 40
14:00:57 3/20/2012 3 20 2012 14 666 523313 4820340 149 40
10:00:39 3/23/2011 3 23 2011 10 660 523369 4820340 149 40
4:00:40 1/3/2014 1 3 2014 4 679 522084 4820336 145 40
8:00:36 4/7/2014 4 7 2014 8 913 522649 4820338 146 40
12:00:32 4/16/2014 4 16 2014 12 908 523782 4820342 151 40
2:00:43 1/3/2014 1 3 2014 2 909 524855 4820346 44 40
14:00:53 4/6/2011 4 6 2011 14 666 525573 4820348 42 40
22:00:30 2/20/2010 2 20 2010 22 642 527647 4820357 43 40
6:00:42 12/26/2010 12 26 2010 6 642 527225 4820355 38 40
14:00:43 3/14/2009 3 14 2009 14 637 526869 4820354 37 40
14:00:54 3/23/2011 3 23 2011 14 665 523380 4820341 149 40
6:00:49 3/23/2011 3 23 2011 6 664 524096 4820343 119 38
14:00:45 2/3/2014 2 3 2014 14 916 523084 4820340 147 40
6:00:53 3/25/2014 3 25 2014 6 916 526125 4820351 40 40
18:00:41 1/2/2013 1 2 2013 18 679 522788 4820339 146 40
12:00:26 4/21/2009 4 21 2009 12 644 524451 4820345 46 40
18:00:41 4/15/2010 4 15 2010 18 650 527555 4820357 38 40
6:00:11 3/23/2011 3 23 2011 6 666 524265 4820345 119 38
14:00:54 3/20/2010 3 20 2010 14 650 522698 4820340 146 40
0:00:44 3/23/2008 3 23 2008 0 632 523142 4820341 147 40
10:00:20 4/19/2014 4 19 2014 10 913 524701 4820347 46 40
6:00:37 5/1/2010 5 1 2010 6 639 525694 4820351 41 40
0:00:42 3/21/2009 3 21 2009 0 648 523140 4820342 147 40
14:00:39 1/4/2014 1 4 2014 14 916 523136 4820342 147 40
8:00:54 3/20/2010 3 20 2010 8 746 524468 4820347 46 40
14:00:42 2/12/2010 2 12 2010 14 642 526370 4820354 40 40
14:00:47 4/6/2012 4 6 2012 14 666 526065 4820353 40 40



10:00:50 4/12/2011 4 12 2011 10 650 523516 4820344 149 40
2:00:21 4/4/2009 4 4 2009 2 642 523413 4820344 149 40
12:00:54 4/1/2008 4 1 2008 12 636 523866 4820345 151 40
18:00:41 5/7/2009 5 7 2009 18 644 524738 4820349 46 40
4:00:54 3/25/2012 3 25 2012 4 680 524291 4820347 119 38
8:00:42 3/23/2011 3 23 2011 8 664 524094 4820347 119 38
10:01:03 1/18/2010 1 18 2010 10 639 526831 4820357 37 40
4:00:53 1/7/2014 1 7 2014 4 917 522184 4820340 145 40
6:00:35 3/25/2012 3 25 2012 6 680 524303 4820347 119 38
14:00:47 12/23/2010 12 23 2010 14 642 527271 4820359 38 40
12:00:17 3/24/2011 3 24 2011 12 664 523122 4820344 147 40
14:00:21 3/18/2011 3 18 2011 14 669 523312 4820344 149 40
0:00:49 4/20/2009 4 20 2009 0 645 527918 4820362 43 40
18:01:03 1/18/2014 1 18 2014 18 916 524948 4820350 44 40
12:00:50 12/22/2010 12 22 2010 12 639 527049 4820359 37 40
10:00:53 3/22/2008 3 22 2008 10 635 523432 4820345 149 40
12:00:48 12/5/2010 12 5 2010 12 647 523756 4820346 151 40
14:00:42 4/11/2011 4 11 2011 14 661 523724 4820346 151 40
16:00:42 4/20/2014 4 20 2014 16 917 524189 4820348 119 38
16:00:54 3/18/2011 3 18 2011 16 650 523121 4820344 147 40
18:00:48 4/8/2009 4 8 2009 18 635 522836 4820344 147 40
8:00:54 4/13/2011 4 13 2011 8 659 523356 4820345 149 40
22:00:19 12/11/2011 12 11 2011 22 658 526995 4820359 37 40
2:00:44 3/24/2011 3 24 2011 2 660 523585 4820346 149 40
14:00:31 3/18/2011 3 18 2011 14 668 523419 4820346 149 40
12:00:47 3/9/2013 3 9 2013 12 679 523140 4820345 147 40
14:00:48 4/8/2011 4 8 2011 14 654 525157 4820352 44 40
8:00:44 4/13/2011 4 13 2011 8 663 523333 4820346 149 40
14:00:47 4/24/2011 4 24 2011 14 662 523320 4820346 149 40
18:00:53 4/8/2009 4 8 2009 18 645 527834 4820363 43 40
6:00:20 4/20/2010 4 20 2010 6 654 524491 4820350 46 40
4:00:42 1/25/2010 1 25 2010 4 639 527404 4820362 38 40
14:00:45 3/30/2010 3 30 2010 14 746 527960 4820364 43 40
10:00:36 2/20/2011 2 20 2011 10 639 524489 4820351 46 40
16:00:47 4/4/2009 4 4 2009 16 645 523156 4820346 147 40
10:00:15 4/5/2008 4 5 2008 10 634 523165 4820346 147 40
8:00:53 3/23/2011 3 23 2011 8 668 523849 4820349 151 40
12:00:56 1/4/2014 1 4 2014 12 916 523145 4820346 147 40
22:00:53 12/22/2009 12 22 2009 22 643 523903 4820349 151 40
10:01:20 4/5/2011 4 5 2011 10 650 524393 4820351 119 38
12:00:49 3/21/2009 3 21 2009 12 648 523666 4820349 151 40
14:00:55 12/23/2010 12 23 2010 14 639 527094 4820362 37 40
14:00:24 3/20/2009 3 20 2009 14 633 523167 4820347 147 40
6:00:32 3/20/2010 3 20 2010 6 650 523187 4820347 147 40
22:00:57 12/26/2009 12 26 2009 22 644 526279 4820359 40 40
8:01:11 3/28/2012 3 28 2012 8 677 523230 4820347 149 40
14:00:23 1/8/2010 1 8 2010 14 647 522902 4820346 147 40
10:00:41 4/15/2010 4 15 2010 10 640 525528 4820356 42 40
6:00:53 1/7/2014 1 7 2014 6 917 522183 4820344 145 40
10:00:41 3/21/2011 3 21 2011 10 660 524046 4820351 119 38
0:00:47 3/23/2008 3 23 2008 0 633 523170 4820348 147 40
16:00:41 4/8/2011 4 8 2011 16 662 524429 4820353 46 40
16:00:50 3/16/2010 3 16 2010 16 644 525685 4820357 41 40
18:00:47 4/18/2009 4 18 2009 18 645 527337 4820364 38 40



14:00:49 3/22/2010 3 22 2010 14 746 524410 4820353 46 40
16:00:25 4/12/2011 4 12 2011 16 666 522974 4820348 147 40
12:00:41 3/28/2012 3 28 2012 12 675 522997 4820348 147 40
12:00:42 1/25/2010 1 25 2010 12 639 527834 4820366 43 40
12:00:46 12/25/2010 12 25 2010 12 642 527268 4820364 38 40
8:00:54 1/7/2014 1 7 2014 8 917 522199 4820346 145 40
12:00:16 4/26/2014 4 26 2014 12 908 524609 4820354 46 40
10:00:53 1/23/2014 1 23 2014 10 916 526172 4820360 40 40
22:00:13 4/8/2009 4 8 2009 22 645 527804 4820367 43 40
14:00:54 3/17/2010 3 17 2010 14 746 525553 4820358 42 40
4:00:41 4/8/2011 4 8 2011 4 668 524749 4820355 46 40
14:00:42 3/18/2011 3 18 2011 14 661 523160 4820350 147 40
16:00:43 3/24/2010 3 24 2010 16 641 523443 4820351 149 40
10:00:24 4/15/2009 4 15 2009 10 645 525739 4820360 41 40
4:00:48 2/12/2010 2 12 2010 4 642 527384 4820366 38 40
16:00:47 3/2/2014 3 2 2014 16 913 528669 4820372 47 40
2:00:29 11/23/2013 11 23 2013 2 907 527238 4820366 38 40
2:00:48 1/3/2014 1 3 2014 2 679 522092 4820347 145 40
8:00:26 4/2/2011 4 2 2011 8 668 523599 4820352 149 40
10:00:42 1/9/2010 1 9 2010 10 638 523135 4820351 147 40
18:00:53 4/7/2011 4 7 2011 18 666 524515 4820355 46 40
10:00:53 3/30/2014 3 30 2014 10 909 523650 4820352 151 40
0:00:41 4/9/2011 4 9 2011 0 654 522084 4820347 145 40
18:00:41 3/24/2010 3 24 2010 18 646 523220 4820351 149 40
10:00:54 3/18/2010 3 18 2010 10 642 524145 4820355 119 38
16:01:43 3/7/2010 3 7 2010 16 639 527687 4820369 43 40
14:00:48 3/16/2010 3 16 2010 14 644 525685 4820361 41 40
6:00:48 12/23/2009 12 23 2009 6 643 523150 4820351 147 40
12:00:47 3/16/2010 3 16 2010 12 644 525676 4820361 41 40
12:00:55 3/27/2014 3 27 2014 12 913 524638 4820357 46 40
14:00:31 3/28/2012 3 28 2012 14 677 523395 4820353 149 40
6:00:08 1/14/2009 1 14 2009 6 632 521680 4820347 148 40
18:00:50 5/11/2011 5 11 2011 18 667 524756 4820358 46 40
18:00:55 12/21/2010 12 21 2010 18 639 526871 4820366 37 40
6:00:53 3/24/2012 3 24 2012 6 678 524924 4820359 44 40
16:00:53 3/16/2014 3 16 2014 16 918 524732 4820358 46 40
10:00:55 4/1/2009 4 1 2009 10 642 523281 4820353 149 40
12:00:48 3/22/2008 3 22 2008 12 636 523160 4820352 147 40
16:00:45 3/7/2010 3 7 2010 16 644 527111 4820367 37 40
16:00:46 4/9/2012 4 9 2012 16 679 524116 4820356 119 38
22:00:54 4/8/2011 4 8 2011 22 654 522083 4820350 145 40
4:00:14 4/4/2009 4 4 2009 4 645 523545 4820355 149 40
4:00:24 3/10/2012 3 10 2012 4 666 523950 4820356 151 40
16:00:24 3/23/2013 3 23 2013 16 658 524935 4820360 44 40
10:00:53 4/5/2011 4 5 2011 10 669 524393 4820358 119 38
14:00:48 4/21/2008 4 21 2008 14 636 526105 4820365 40 40
14:00:50 4/11/2011 4 11 2011 14 650 524336 4820358 119 38
8:00:38 1/25/2010 1 25 2010 8 639 527530 4820371 38 40
14:00:53 4/30/2010 4 30 2010 14 644 524113 4820358 119 38
0:00:26 1/3/2014 1 3 2014 0 909 524801 4820360 46 40
14:00:54 4/3/2011 4 3 2011 14 654 524722 4820360 46 40
10:00:38 4/4/2012 4 4 2012 10 675 525328 4820362 42 40
8:00:24 4/16/2012 4 16 2012 8 666 524101 4820358 119 38
16:00:53 4/7/2010 4 7 2010 16 655 525966 4820365 41 40



18:00:41 4/11/2011 4 11 2011 18 801 521939 4820351 148 40
8:00:43 1/14/2009 1 14 2009 8 632 521719 4820350 148 40
8:00:47 4/6/2009 4 6 2009 8 633 523113 4820355 147 40
18:01:11 1/6/2014 1 6 2014 18 917 522194 4820352 145 40
8:00:50 3/23/2011 3 23 2011 8 660 523908 4820358 151 40
8:00:53 4/5/2009 4 5 2009 8 647 523860 4820358 151 40
8:00:27 3/13/2011 3 13 2011 8 653 523570 4820357 149 40
22:00:42    4/20/2010       4       20      2010    22      652     523276  4820356 149     40
10:00:53        3/22/2011       3       22      2011    10      662     524232  4820359 119     38
10:00:23        3/18/2013       3       18      2013    10      663     523440  4820357 149     40
18:00:54        4/4/2010        4       4       2010    18      653     521663  4820351 148     40
4:00:48 3/24/2012       3       24      2012    4       678     524915  4820362 44      40
10:00:47        3/31/2009       3       31      2009    10      646     524059  4820359 119     38
16:01:30        11/26/2010      11      26      2010    16      639     523245  4820356 149     40
14:01:11        4/7/2011        4       7       2011    14      661     524812  4820362 44      40
14:00:48        3/28/2010       3       28      2010    14      801     524654  4820362 46      40
14:00:50        3/18/2012       3       18      2012    14      663     523727  4820359 151     40
18:00:35        1/20/2010       1       20      2010    18      642     525295  4820364 42      40
14:01:20        3/24/2010       3       24      2010    14      640     523591  4820358 149     40
2:00:43 12/26/2010      12      26      2010    2       642     527255  4820372 38      40
6:00:50 4/4/2009        4       4       2009    6       645     523544  4820358 149     40
12:00:55        3/30/2014       3       30      2014    12      908     523847  4820359 151     40
2:00:33 3/25/2014       3       25      2014    2       907     524509  4820362 46      40
20:00:55        1/28/2014       1       28      2014    20      917     522172  4820354 145     40
12:00:39        3/13/2011       3       13      2011    12      655     523574  4820359 149     40
14:00:42        1/15/2010       1       15      2010    14      643     526446  4820370 39      40
20:00:53        11/30/2011      11      30      2011    20      663     523165  4820358 147     40
16:00:52        3/22/2010       3       22      2010    16      746     524430  4820362 46      40
4:00:54 12/26/2010      12      26      2010    4       642     527258  4820373 38      40
12:00:43        4/7/2011        4       7       2011    12      661     524813  4820364 44      40
12:00:20        4/16/2009       4       16      2009    12      643     523145  4820358 147     40
10:00:47        3/31/2009       3       31      2009    10      645     524244  4820362 119     38
8:01:49 11/12/2011      11      12      2011    8       650     522234  4820356 145     40
10:00:56        2/26/2014       2       26      2014    10      908     525640  4820368 41      40
10:00:13        4/7/2011        4       7       2011    10      661     524805  4820365 44      40
2:00:47 4/21/2009       4       21      2009    2       634     523165  4820359 147     40
6:00:48 1/1/2012        1       1       2012    6       665     528089  4820378 45      40
0:00:44 4/7/2008        4       7       2008    0       632     521785  4820355 148     40
18:00:24        4/4/2010        4       4       2010    18      652     525113  4820367 44      40
8:00:42 4/2/2011        4       2       2011    8       658     523612  4820361 151     40
18:00:47        3/22/2013       3       22      2013    18      671     525741  4820369 41      40
8:00:24 3/23/2011       3       23      2011    8       663     524003  4820363 151     40
8:00:53 4/6/2009        4       6       2009    8       645     524402  4820364 46      40
14:00:54        4/6/2009        4       6       2009    14      648     523639  4820362 151     40
12:00:54        3/6/2014        3       6       2014    12      918     523639  4820362 151     40
14:00:29        4/3/2012        4       3       2012    14      671     522622  4820358 146     40
18:00:09        4/17/2008       4       17      2008    18      634     524055  4820363 119     38
14:00:55        4/16/2009       4       16      2009    14      643     523148  4820360 147     40
8:00:43 4/5/2009        4       5       2009    8       633     523840  4820363 151     40
12:00:49        3/23/2011       3       23      2011    12      668     523474  4820362 149     40
16:00:48        4/26/2013       4       26      2013    16      677     523482  4820362 149     40
12:00:41        4/14/2012       4       14      2012    12      666     525227  4820368 42      40
14:00:47        3/16/2010       3       16      2010    14      638     525661  4820370 41      40
0:00:53 3/23/2008       3       23      2008    0       636     523172  4820361 147     40



10:00:13        3/7/2014        3       7       2014    10      918     523654  4820363 151     40
8:03:06 3/29/2012       3       29      2012    8       670     523472  4820362 149     40
2:00:21 12/17/2012      12      17      2012    2       666     527251  4820376 38      40
8:00:43 3/23/2011       3       23      2011    8       666     524024  4820364 119     38
8:00:39 4/4/2012        4       4       2012    8       672     525579  4820370 42      40
4:00:48 12/3/2011       12      3       2011    4       650     527363  4820377 38      40
16:00:44        4/24/2011       4       24      2011    16      662     523299  4820362 149     40
8:00:33 4/11/2014       4       11      2014    8       907     524224  4820365 119     38
14:00:48        3/23/2011       3       23      2011    14      662     523584  4820363 149     40
12:01:14        3/24/2013       3       24      2013    12      658     524888  4820368 44      40
8:00:26 4/6/2009        4       6       2009    8       634     523137  4820362 147     40
6:00:21 3/23/2011       3       23      2011    6       668     524346  4820366 119     38
22:00:48        4/3/2009        4       3       2009    22      642     523407  4820363 149     40
16:00:42        4/9/2011        4       9       2011    16      665     522858  4820361 147     40
18:00:54        3/30/2014       3       30      2014    18      916     523838  4820365 151     40
10:00:14        4/24/2011       4       24      2011    10      658     525628  4820371 41      40
14:00:41        4/7/2009        4       7       2009    14      640     525085  4820369 44      40
6:00:25 3/23/2011       3       23      2011    6       663     524138  4820366 119     38
14:00:41        4/16/2014       4       16      2014    14      908     523768  4820365 151     40
14:00:49        4/3/2011        4       3       2011    14      668     525250  4820370 42      40
0:00:53 4/4/2009        4       4       2009    0       642     523403  4820364 149     40
18:00:53        4/2/2010        4       2       2010    18      638     523238  4820363 149     40
10:00:41        2/19/2011       2       19      2011    10      801     524782  4820369 46      40
6:00:48 4/4/2009        4       4       2009    6       642     523407  4820364 149     40
12:00:41        4/5/2009        4       5       2009    12      638     523318  4820364 149     40
2:00:26 4/7/2008        4       7       2008    2       632     521780  4820359 148     40
14:00:47        1/20/2009       1       20      2009    14      632     523123  4820363 147     40
14:00:55        4/3/2011        4       3       2011    14      667     525261  4820371 42      40
8:00:48 4/10/2012       4       10      2012    8       676     524299  4820368 119     38
14:00:53        4/7/2009        4       7       2009    14      644     524577  4820369 46      40
12:00:48        3/23/2011       3       23      2011    12      662     523537  4820365 149     40
18:00:43        4/8/2011        4       8       2011    18      658     521946  4820360 148     40
12:01:24        3/1/2014        3       1       2014    12      908     526401  4820376 40      40
16:00:42        4/10/2009       4       10      2009    16      640     523198  4820364 147     40
4:00:54 3/23/2011       3       23      2011    4       668     524341  4820368 119     38
8:00:47 4/2/2011        4       2       2011    8       665     523636  4820366 151     40
10:00:22        3/21/2011       3       21      2011    10      663     524008  4820367 151     40
16:00:43        3/20/2010       3       20      2010    16      651     524478  4820369 46      40
4:00:43 4/4/2009        4       4       2009    4       642     523406  4820365 149     40
6:00:57 11/29/2013      11      29      2013    6       914     523345  4820365 149     40
8:00:53 3/25/2011       3       25      2011    8       650     523325  4820365 149     40
0:00:55 5/1/2011        5       1       2011    0       669     523478  4820366 149     40
16:00:24        3/26/2009       3       26      2009    16      634     523097  4820365 147     40
4:00:32 12/3/2011       12      3       2011    4       658     527736  4820382 43      40
16:00:48        3/28/2012       3       28      2012    16      670     523328  4820366 149     40
22:00:36        4/22/2011       4       22      2011    22      654     521966  4820361 148     40
22:00:53        12/10/2012      12      10      2012    22      666     527488  4820381 38      40
0:00:55 12/10/2011      12      10      2011    0       655     523148  4820366 147     40
16:00:18        4/29/2013       4       29      2013    16      658     523522  4820367 149     40
20:00:56        1/27/2014       1       27      2014    20      908     522022  4820362 145     40
14:00:24        4/1/2009        4       1       2009    14      644     523070  4820366 147     40
12:00:21        3/24/2011       3       24      2011    12      666     523127  4820366 147     40
10:00:47        4/11/2011       4       11      2011    10      668     523967  4820369 151     40
10:00:33        3/7/2010        3       7       2010    10      640     527126  4820381 37      40



8:00:41 3/25/2013       3       25      2013    8       658     524561  4820371 46      40
18:00:42        4/7/2011        4       7       2011    18      650     524757  4820372 46      40
12:00:41        4/6/2009        4       6       2009    12      634     523949  4820369 151     40
22:01:24        1/28/2014       1       28      2014    22      917     522171  4820363 145     40
16:00:49        4/3/2011        4       3       2011    16      661     525089  4820373 44      40
12:00:46        3/28/2009       3       28      2009    12      634     523392  4820367 149     40
8:00:53 12/26/2013      12      26      2013    8       679     521460  4820361 150     38
8:01:18 4/21/2009       4       21      2009    8       640     524057  4820370 119     38
12:00:40        2/1/2012        2       1       2012    12      663     523179  4820367 147     40
0:00:55 12/11/2011      12      11      2011    0       801     527175  4820382 37      40
4:00:54 1/29/2014       1       29      2014    4       917     522170  4820364 145     40
12:00:48        3/18/2011       3       18      2011    12      663     523256  4820367 149     40
16:00:51        4/30/2009       4       30      2009    16      645     526994  4820382 37      40
14:00:50        4/10/2012       4       10      2012    14      677     522943  4820367 147     40
6:00:53 2/13/2010       2       13      2010    6       644     528424  4820388 45      40
18:00:50        3/16/2010       3       16      2010    18      650     525767  4820377 41      40
6:00:24 4/9/2008        4       9       2008    6       632     522096  4820364 145     40
14:01:11        12/25/2010      12      25      2010    14      642     527254  4820383 38      40
12:00:54        4/13/2014       4       13      2014    12      908     523222  4820368 149     40
4:00:16 3/23/2011       3       23      2011    4       650     524305  4820372 119     38
10:00:47        4/5/2011        4       5       2011    10      659     524379  4820372 119     38
4:02:42 4/18/2010       4       18      2010    4       651     527267  4820383 38      40
12:00:24        12/2/2011       12      2       2011    12      663     521961  4820364 148     40
14:00:55        1/25/2010       1       25      2010    14      639     527815  4820386 43      40
10:00:56        4/7/2014        4       7       2014    10      907     523222  4820369 149     40
6:00:21 1/13/2009       1       13      2009    6       632     521657  4820364 148     40
16:00:41        11/26/2010      11      26      2010    16      653     523285  4820369 149     40
8:00:42 4/5/2009        4       5       2009    8       646     523909  4820371 151     40
14:00:54        3/25/2013       3       25      2013    14      671     523607  4820370 149     40
18:00:53        4/8/2009        4       8       2009    18      645     527845  4820387 43      40
18:00:54        3/26/2014       3       26      2014    18      918     525127  4820376 44      40
16:00:25        3/20/2009       3       20      2009    16      633     523167  4820369 147     40
10:00:47        3/10/2011       3       10      2011    10      655     523529  4820370 149     40
18:00:54        4/11/2009       4       11      2009    18      642     526797  4820383 39      40
6:00:53 3/23/2011       3       23      2011    6       667     524177  4820373 119     38
0:00:56 4/8/2011        4       8       2011    0       668     524927  4820376 44      40
6:00:48 3/23/2011       3       23      2011    6       650     524365  4820374 119     38
10:00:23        3/13/2009       3       13      2009    10      637     526964  4820384 37      40
8:00:39 3/23/2011       3       23      2011    8       667     524166  4820373 119     38
10:00:46        1/6/2013        1       6       2013    10      679     521809  4820366 148     40
10:00:53        2/1/2012        2       1       2012    10      663     523179  4820370 147     40
16:00:43        4/7/2011        4       7       2011    16      650     524755  4820376 46      40
12:00:36        3/7/2010        3       7       2010    12      644     527323  4820386 38      40
8:00:41 4/4/2010        4       4       2010    8       639     526568  4820383 39      40
10:00:31        1/20/2009       1       20      2009    10      632     523116  4820370 147     40
16:00:35        4/12/2011       4       12      2011    16      650     523518  4820372 149     40
12:00:55        1/20/2009       1       20      2009    12      632     523119  4820370 147     40
10:00:49        4/11/2011       4       11      2011    10      663     524098  4820374 119     38
16:00:55        4/5/2014        4       5       2014    16      909     525574  4820379 42      40
16:00:52        3/24/2011       3       24      2011    16      662     523211  4820371 149     40
10:01:00        2/3/2014        2       3       2014    10      907     523047  4820371 147     40
14:00:48        3/28/2011       3       28      2011    14      660     525251  4820378 42      40
6:00:43 12/3/2011       12      3       2011    6       658     527703  4820388 43      40
22:00:37        4/30/2011       4       30      2011    22      669     523474  4820372 149     40



10:00:38        3/23/2011       3       23      2011    10      664     523418  4820372 149     40
22:00:54        4/30/2011       4       30      2011    22      666     526134  4820382 40      40
14:00:56        4/4/2011        4       4       2011    14      654     525450  4820380 42      40
6:00:53 3/24/2014       3       24      2014    6       908     525156  4820379 44      40
4:00:42 4/18/2008       4       18      2008    4       631     521719  4820367 148     40
8:00:42 3/24/2011       3       24      2011    8       650     524121  4820375 119     38
0:00:54 4/23/2011       4       23      2011    0       654     521968  4820368 148     40
12:00:29        3/30/2014       3       30      2014    12      907     523888  4820375 151     40
0:00:54 12/17/2013      12      17      2013    0       916     523171  4820372 147     40
8:00:41 4/9/2011        4       9       2011    8       666     523547  4820374 149     40
10:00:41        4/7/2011        4       7       2011    10      658     524758  4820378 46      40
12:00:54        3/9/2014        3       9       2014    12      908     523743  4820374 151     40
20:00:54        3/23/2014       3       23      2014    20      913     527601  4820389 38      40
12:00:49        3/18/2011       3       18      2011    12      669     523320  4820373 149     40
22:00:47        12/10/2011      12      10      2011    22      801     527178  4820388 37      40
14:00:53        3/24/2011       3       24      2011    14      662     523214  4820373 149     40
12:00:10        4/7/2009        4       7       2009    12      640     525081  4820380 44      40
8:01:11 4/3/2011        4       3       2011    8       662     524233  4820377 119     38
16:00:23        3/28/2010       3       28      2010    16      801     524648  4820379 46      40
4:00:53 3/24/2014       3       24      2014    4       908     525157  4820381 44      40
10:00:41        3/23/2011       3       23      2011    10      666     523432  4820375 149     40
10:00:43        4/1/2008        4       1       2008    10      635     524024  4820377 119     38
16:00:55        3/13/2010       3       13      2010    16      647     525246  4820382 42      40
8:00:53 3/28/2011       3       28      2011    8       662     524302  4820378 119     38
18:00:53        3/17/2011       3       17      2011    18      663     522934  4820374 147     40
16:00:51        1/23/2014       1       23      2014    16      679     523558  4820376 149     40
16:00:54        3/11/2014       3       11      2014    16      918     524221  4820378 119     38
12:00:41        3/11/2010       3       11      2010    12      642     526142  4820386 40      40
4:00:23 4/4/2009        4       4       2009    4       635     523418  4820376 149     40
18:00:15        4/9/2012        4       9       2012    18      678     523904  4820377 151     40
10:00:42        4/7/2011        4       7       2011    10      660     524770  4820381 46      40
16:01:10        3/15/2014       3       15      2014    16      908     525716  4820384 41      40
8:01:51 1/4/2011        1       4       2011    8       638     522508  4820373 146     40
6:01:03 3/19/2011       3       19      2011    6       662     523449  4820376 149 40
16:00:32 2/27/2014 2 27 2014 16 918 524937 4820382 44 40
0:00:16 4/4/2009 4 4 2009 0 635 523404 4820376 149 40
14:00:14 3/15/2010 3 15 2010 14 746 526226 4820387 40 40
8:00:26 4/24/2011 4 24 2011 8 654 525708 4820385 41 40
14:00:42 4/26/2013 4 26 2013 14 677 523516 4820377 149 40
6:00:25 3/25/2012 3 25 2012 6 666 524277 4820380 119 38
10:01:14 3/6/2012 3 6 2012 10 666 524389 4820381 119 38
10:00:54 4/11/2011 4 11 2011 10 801 524113 4820380 119 38
14:00:56 4/15/2013 4 15 2013 14 677 523836 4820379 151 40
10:00:48 4/16/2014 4 16 2014 10 907 524481 4820382 46 40
10:02:25 3/6/2012 3 6 2012 10 663 524461 4820382 46 40
6:00:47 4/11/2008 4 11 2008 6 635 521864 4820373 148 40
2:00:50 4/4/2009 4 4 2009 2 645 523559 4820378 149 40
22:00:53 4/3/2009 4 3 2009 22 635 523414 4820378 149 40
2:02:17 4/10/2010 4 10 2010 2 650 524548 4820382 46 40
12:00:50 3/21/2011 3 21 2011 12 663 524017 4820380 119 38
22:00:31 4/8/2008 4 8 2008 22 637 521860 4820373 148 40
8:00:24 12/23/2010 12 23 2010 8 642 526117 4820388 40 40
12:00:54 4/14/2012 4 14 2012 12 676 524306 4820382 119 38
10:01:36 1/25/2010 1 25 2010 10 639 527799 4820395 43 40



4:00:53 3/23/2011 3 23 2011 4 666 524196 4820381 119 38
8:00:41 3/25/2011 3 25 2011 8 668 523512 4820379 149 40
18:00:51 4/17/2009 4 17 2009 18 641 524391 4820382 119 38
2:00:27 4/9/2008 4 9 2008 2 637 521862 4820373 148 40
10:00:41 4/24/2011 4 24 2011 10 654 525708 4820387 41 40
0:00:54 4/9/2008 4 9 2008 0 637 521864 4820374 148 40
6:00:50 4/18/2008 4 18 2008 6 631 521718 4820374 148 40
16:00:47 4/3/2012 4 3 2012 16 665 523781 4820381 151 40
16:00:42 3/20/2009 3 20 2009 16 637 524400 4820383 46 40
14:00:40 3/9/2010 3 9 2010 14 642 526334 4820390 40 40
14:00:51 3/7/2010 3 7 2010 14 644 527144 4820394 37 40
2:00:42 4/4/2009 4 4 2009 2 635 523415 4820380 149 40
18:00:59 2/14/2010 2 14 2010 18 644 527306 4820395 38 40
6:00:42 12/10/2012 12 10 2012 6 666 527537 4820396 38 40
8:00:54 12/21/2010 12 21 2010 8 639 526825 4820393 37 40
18:01:21 4/9/2010 4 9 2010 18 650 523890 4820382 151 40
16:00:55 3/7/2014 3 7 2014 16 918 524195 4820383 119 38
10:00:41 3/26/2011 3 26 2011 10 667 524201 4820384 119 38
10:00:13 4/24/2011 4 24 2011 10 667 523393 4820381 149 40
12:00:09 4/7/2011 4 7 2011 12 668 524759 4820386 46 40
22:00:21 4/19/2009 4 19 2009 22 645 527903 4820398 43 40
8:00:23 5/1/2011 5 1 2011 8 664 525538 4820389 42 40
12:00:42 1/30/2012 1 30 2012 12 665 523586 4820382 149 40
10:00:24 3/28/2014 3 28 2014 10 909 524994 4820387 44 40
16:00:20 4/10/2012 4 10 2012 16 677 522939 4820380 147 40
4:00:41 3/23/2011 3 23 2011 4 667 524172 4820384 119 38
18:00:47 4/3/2009 4 3 2009 18 648 523118 4820380 147 40
12:00:54 3/30/2014 3 30 2014 12 916 523845 4820383 151 40
12:00:32 3/16/2010 3 16 2010 12 746 526035 4820391 40 40
12:00:53 4/12/2011 4 12 2011 12 668 523444 4820382 149 40
10:00:41 4/1/2009 4 1 2009 10 638 523280 4820381 149 40
12:00:41 3/10/2014 3 10 2014 12 918 524166 4820384 119 38
22:01:16 2/14/2010 2 14 2010 22 644 527311 4820397 38 40
14:00:56 4/22/2010 4 22 2010 14 639 525148 4820388 44 40
12:01:03 3/9/2013 3 9 2013 12 677 523203 4820381 147 40
12:00:20 4/8/2009 4 8 2009 12 640 524023 4820384 119 38
8:00:49 4/9/2012 4 9 2012 8 676 524429 4820386 46 40
22:01:23 1/11/2012 1 11 2012 22 665 527116 4820397 37 40
18:00:55 1/26/2014 1 26 2014 18 917 522265 4820379 145 40
0:00:44 4/9/2008 4 9 2008 0 632 521856 4820378 148 40
10:00:56 4/8/2009 4 8 2009 10 640 524010 4820385 151 40
18:00:48 4/17/2009 4 17 2009 18 641 522750 4820381 146 40
10:00:41 4/20/2009 4 20 2009 10 640 524005 4820385 151 40
2:00:41 1/29/2014 1 29 2014 2 917 522156 4820379 145 40
16:00:25 4/2/2012 4 2 2012 16 679 525114 4820389 44 40
16:00:55 11/26/2010 11 26 2010 16 646 522273 4820379 145 40
2:00:48 5/16/2009 5 16 2009 2 645 527606 4820399 38 40
8:00:43 4/2/2011 4 2 2011 8 661 523566 4820384 149 40
14:01:23 4/7/2011 4 7 2011 14 659 524867 4820389 44 40
8:00:48 4/5/2009 4 5 2009 8 638 523908 4820386 151 40
14:00:52 3/30/2014 3 30 2014 14 908 522255 4820380 145 40
6:00:42 4/4/2010 4 4 2010 6 642 524328 4820387 119 38
10:00:47 4/4/2010 4 4 2010 10 639 526493 4820396 39 40
4:00:53 3/16/2014 3 16 2014 4 908 526061 4820394 40 40



12:00:27 3/25/2010 3 25 2010 12 651 524239 4820387 119 38
12:00:48 4/16/2012 4 16 2012 12 665 523382 4820385 149 40
22:00:56 12/5/2010 12 5 2010 22 655 526954 4820398 37 40
12:00:54 4/17/2011 4 17 2011 12 659 522082 4820381 145 40
8:00:30 3/13/2011 3 13 2011 8 650 523769 4820386 151 40
14:00:56 2/18/2011 2 18 2011 14 642 524462 4820389 46 40
6:00:50 4/9/2008 4 9 2008 6 637 521878 4820380 148 40
0:00:44 1/29/2014 1 29 2014 0 917 522155 4820381 145 40
6:00:53 4/8/2011 4 8 2011 6 668 524737 4820390 46 40
6:00:43 12/28/2013 12 28 2013 6 679 521646 4820380 148 40
16:00:33 3/24/2011 3 24 2011 16 663 523198 4820385 147 40
18:00:44 11/15/2011 11 15 2011 18 658 521744 4820381 148 40
2:00:53 4/26/2009 4 26 2009 2 639 523733 4820387 151 40
0:00:54 4/21/2010 4 21 2010 0 652 523327 4820386 149 40
14:00:55 4/7/2011 4 7 2011 14 668 524757 4820391 46 40
14:00:41 4/10/2014 4 10 2014 14 908 524569 4820391 46 40
8:00:48 4/9/2012 4 9 2012 8 678 524433 4820390 46 40
22:00:31 4/8/2008 4 8 2008 22 632 521853 4820381 148 40
2:00:42 12/14/2010 12 14 2010 2 639 527648 4820403 43 40
12:00:42 4/8/2012 4 8 2012 12 670 524941 4820392 44 40
10:01:23 3/17/2011 3 17 2011 10 661 524192 4820390 119 38
4:01:11 11/28/2013 11 28 2013 4 911 527926 4820404 43 40
12:00:47 4/6/2009 4 6 2009 12 644 524034 4820389 119 38
8:00:37 4/9/2012 4 9 2012 8 658 524470 4820391 46 40
16:00:53 3/15/2010 3 15 2010 16 746 526245 4820398 40 40
12:00:53 4/12/2010 4 12 2010 12 653 523323 4820387 149 40
14:01:15 3/15/2014 3 15 2014 14 908 525708 4820396 41 40
12:00:53 4/6/2012 4 6 2012 12 673 526003 4820397 41 40
6:00:53 3/16/2014 3 16 2014 6 908 526056 4820397 40 40
14:00:29 4/3/2012 4 3 2012 14 665 523731 4820389 151 40
8:00:54 1/9/2010 1 9 2010 8 640 523188 4820387 147 40
14:00:24 3/19/2014 3 19 2014 14 908 523725 4820389 151 40
0:00:42 11/26/2011 11 26 2011 0 658 527210 4820402 37 40
2:00:54 12/3/2011 12 3 2011 2 650 527522 4820404 38 40
8:00:56 3/19/2011 3 19 2011 8 668 523543 4820389 149 40
16:00:41 4/9/2014 4 9 2014 16 908 526908 4820401 37 40
8:00:49 2/13/2010 2 13 2010 8 644 528247 4820407 45 40
10:00:31 4/1/2008 4 1 2008 10 636 524208 4820391 119 38
14:00:50 3/6/2014 3 6 2014 14 918 523659 4820389 151 40
2:00:48 2/21/2011 2 21 2011 2 642 524514 4820392 46 40
14:00:48 3/31/2014 3 31 2014 14 918 524001 4820391 151 40
12:00:42 3/8/2013 3 8 2013 12 663 524091 4820391 119 38
10:00:41 4/7/2011 4 7 2011 10 663 525029 4820395 44 40
8:00:41 12/19/2010 12 19 2010 8 639 527297 4820404 38 40
16:00:49 1/14/2010 1 14 2010 16 643 526433 4820400 39 40
8:00:41 12/28/2013 12 28 2013 8 679 521649 4820383 148 40
18:00:53 12/25/2010 12 25 2010 18 642 527278 4820404 38 40
12:00:19 4/4/2009 4 4 2009 12 634 522850 4820387 147 40
0:00:15 4/4/2009 4 4 2009 0 645 523582 4820390 149 40
10:00:08 4/29/2009 4 29 2009 10 634 523206 4820389 149 40
12:00:48 2/19/2011 2 19 2011 12 642 524533 4820394 46 40
18:00:54 3/31/2012 3 31 2012 18 670 523033 4820388 147 40
10:00:54 1/30/2012 1 30 2012 10 665 523566 4820390 149 40
12:00:47 4/7/2011 4 7 2011 12 660 524744 4820395 46 40



0:01:10 12/11/2013 12 11 2013 0 916 527111 4820404 37 40
10:00:37 4/12/2011 4 12 2011 10 664 523573 4820391 149 40
6:01:02 1/11/2012 1 11 2012 6 665 527358 4820405 38 40
10:00:44 3/10/2014 3 10 2014 10 918 524171 4820393 119 38
8:01:01 3/21/2014 3 21 2014 8 918 524791 4820396 46 40
14:01:11 4/6/2011 4 6 2011 14 665 525046 4820397 44 40
6:00:55 4/4/2009 4 4 2009 6 635 523413 4820391 149 40
12:00:27 3/21/2011 3 21 2011 12 664 524235 4820394 119 38
6:00:43 3/14/2009 3 14 2009 6 637 527001 4820404 37 40
10:00:54 1/23/2009 1 23 2009 10 632 523139 4820390 147 40
4:00:41 12/22/2013 12 22 2013 4 913 527687 4820407 43 40
6:00:42 4/18/2013 4 18 2013 6 658 526191 4820401 40 40
22:00:53 12/25/2010 12 25 2010 22 642 527279 4820406 38 40
10:00:54 4/10/2014 4 10 2014 10 916 526481 4820403 39 40
10:00:18 4/2/2008 4 2 2008 10 635 523900 4820393 151 40
10:00:40 4/9/2012 4 9 2012 10 671 524281 4820395 119 38
4:00:43 4/18/2013 4 18 2013 4 658 526191 4820402 40 40
22:00:54 1/13/2009 1 13 2009 22 632 521861 4820386 148 40
10:00:42 3/22/2008 3 22 2008 10 636 523162 4820391 147 40
10:00:25 3/26/2011 3 26 2011 10 661 524223 4820395 119 38
6:00:49 4/17/2013 4 17 2013 6 658 526250 4820403 40 40
0:00:54 2/19/2010 2 19 2010 0 644 527409 4820407 38 40
18:00:31 12/13/2010 12 13 2010 18 639 527869 4820410 43 40
4:00:54 4/11/2008 4 11 2008 4 635 521831 4820387 148 40
14:00:41 2/19/2011 2 19 2011 14 642 524536 4820397 46 40
12:00:36 3/28/2009 3 28 2009 12 635 523459 4820393 149 40
14:00:17 2/19/2011 2 19 2011 14 639 524537 4820397 46 40
12:00:56 3/28/2014 3 28 2014 12 913 524877 4820398 44 40
18:00:47 4/15/2008 4 15 2008 18 635 522384 4820390 145 40
8:00:53 3/13/2013 3 13 2013 8 663 523947 4820395 151 40
16:00:47 4/4/2010 4 4 2010 16 646 524431 4820397 46 40
12:00:41 3/15/2010 3 15 2010 12 746 526226 4820404 40 40
0:00:53 12/27/2009 12 27 2009 0 644 526367 4820404 40 40
4:00:44 4/9/2008 4 9 2008 4 637 521878 4820389 148 40
12:00:48 4/6/2012 4 6 2012 12 666 525951 4820403 41 40
16:00:41 1/20/2010 1 20 2010 16 642 525342 4820401 42 40
10:00:21 4/7/2011 4 7 2011 10 666 524763 4820399 46 40
16:00:50 2/26/2010 2 26 2010 16 644 525241 4820401 42 40
14:00:38 3/17/2010 3 17 2010 14 644 525061 4820400 44 40
18:00:53 12/12/2012 12 12 2012 18 671 527592 4820410 38 40
8:01:12 2/19/2010 2 19 2010 8 642 526499 4820406 39 40
10:00:55 3/17/2011 3 17 2011 10 650 524425 4820398 46 40
8:00:54 3/28/2011 3 28 2011 8 667 524295 4820398 119 38
14:00:25 4/15/2013 4 15 2013 14 658 524245 4820398 119 38
16:00:48 4/14/2012 4 14 2012 16 676 524332 4820398 119 38
18:00:15 4/2/2012 4 2 2012 18 679 525184 4820401 44 40
16:00:54 3/20/2010 3 20 2010 16 654 524720 4820400 46 40
12:00:15 4/6/2009 4 6 2009 12 638 524067 4820397 119 38
16:00:47 3/24/2010 3 24 2010 16 651 523361 4820395 149 40
14:00:51 3/28/2014 3 28 2014 14 913 524864 4820401 44 40
14:00:47 3/9/2012 3 9 2012 14 663 524050 4820398 119 38
10:00:19 4/12/2011 4 12 2011 10 801 523510 4820396 149 40
8:00:54 4/11/2008 4 11 2008 8 631 523341 4820396 149 40
4:01:23 2/13/2010 2 13 2010 4 644 528441 4820415 47 40



0:00:53 12/14/2010 12 14 2010 0 639 527803 4820413 43 40
18:00:56 4/29/2008 4 29 2008 18 636 523551 4820397 149 40
10:00:41 4/7/2011 4 7 2011 10 668 524785 4820401 46 40
12:00:53 4/8/2012 4 8 2012 12 678 524958 4820402 44 40
10:00:53 3/28/2009 3 28 2009 10 644 523259 4820396 149 40
4:00:48 4/9/2008 4 9 2008 4 632 521853 4820392 148 40
10:00:54 3/26/2011 3 26 2011 10 660 524575 4820401 46 40
6:00:14 1/13/2010 1 13 2010 6 633 521842 4820392 148 40
0:00:53 12/26/2010 12 26 2010 0 642 527277 4820412 38 40
12:00:32 3/31/2014 3 31 2014 12 918 524053 4820399 119 38
10:00:41 3/28/2009 3 28 2009 10 638 523440 4820397 149 40
16:00:56 4/3/2012 4 3 2012 16 676 524638 4820402 46 40
14:00:54 4/6/2014 4 6 2014 14 909 524764 4820402 46 40
12:00:48 2/20/2011 2 20 2011 12 642 524430 4820401 46 40
12:00:48 4/7/2011 4 7 2011 12 666 524781 4820402 46 40
10:00:32 4/27/2009 4 27 2009 10 640 527832 4820415 43 40
10:00:34 3/27/2014 3 27 2014 10 913 524632 4820402 46 40
4:00:54 3/20/2010 3 20 2010 4 746 525094 4820404 44 40
8:00:54 4/6/2009 4 6 2009 8 638 523107 4820397 147 40
4:00:54 4/5/2009 4 5 2009 4 645 523645 4820399 151 40
12:00:27 4/14/2012 4 14 2012 12 665 523774 4820400 151 40
14:00:41 4/12/2009 4 12 2009 14 647 522167 4820394 145 40
6:00:48 3/20/2010 3 20 2010 6 644 523290 4820398 149 40
12:00:47 3/17/2010 3 17 2010 12 644 525063 4820405 44 40
8:00:43 3/24/2011 3 24 2011 8 669 524124 4820401 119 38
18:00:22 4/23/2014 4 23 2014 18 909 523324 4820399 149 40
14:00:41 3/18/2011 3 18 2011 14 662 523551 4820399 149 40
6:00:55 3/25/2012 3 25 2012 6 676 523450 4820399 149 40
8:00:30 12/17/2013 12 17 2013 8 909 523208 4820399 149 40
8:00:55 3/10/2012 3 10 2012 8 663 523793 4820401 151 40
16:00:54 1/26/2014 1 26 2014 16 916 522934 4820398 147 40
2:00:26 4/9/2008 4 9 2008 2 632 521852 4820394 148 40
0:00:53 1/14/2009 1 14 2009 0 632 521859 4820394 148 40
10:00:53 3/31/2014 3 31 2014 10 918 524040 4820402 119 38
18:00:29 4/26/2014 4 26 2014 18 908 525851 4820409 41 40
4:00:23 3/25/2012 3 25 2012 4 676 523451 4820400 149 40
8:00:47 4/6/2009 4 6 2009 8 640 523074 4820399 147 40
14:00:43 1/26/2014 1 26 2014 14 916 522971 4820399 147 40
10:00:44 4/5/2011 4 5 2011 10 663 524447 4820404 46 40
14:00:24 4/21/2012 4 21 2012 14 676 524357 4820404 119 38
8:00:56 3/30/2014 3 30 2014 8 913 524839 4820406 44 40
16:00:54 3/17/2010 3 17 2010 16 650 525098 4820406 44 40
22:00:52 11/23/2013 11 23 2013 22 907 527613 4820416 38 40
2:01:56 4/5/2009 4 5 2009 2 645 523647 4820401 151 40
14:00:46 12/20/2012 12 20 2012 14 679 523218 4820400 149 40
8:00:21 3/14/2009 3 14 2009 8 645 527109 4820414 37 40
18:00:54 4/14/2010 4 14 2010 18 746 524457 4820404 46 40
10:00:47 3/26/2011 3 26 2011 10 666 524561 4820405 46 40
14:00:20 3/21/2010 3 21 2010 14 650 524248 4820404 119 38
14:00:26 3/28/2009 3 28 2009 14 645 523138 4820400 147 40
14:00:39 4/14/2012 4 14 2012 14 676 524306 4820404 119 38
10:00:47 4/15/2009 4 15 2009 10 637 523195 4820400 147 40
20:01:28 12/5/2013 12 5 2013 20 911 527652 4820417 43 40
10:00:44 3/26/2013 3 26 2013 10 679 524468 4820405 46 40



2:00:22 4/7/2009 4 7 2009 2 635 521831 4820396 148 40
20:00:53 11/19/2013 11 19 2013 20 909 523371 4820401 149 40
16:00:54 4/13/2012 4 13 2012 16 671 523287 4820401 149 40
8:00:53 4/3/2009 4 3 2009 8 635 523644 4820403 151 40
16:00:53 4/24/2011 4 24 2011 16 667 523229 4820401 149 40
8:01:54 3/29/2012 3 29 2012 8 666 523541 4820403 149 40
12:00:54 3/9/2012 3 9 2012 12 663 524050 4820405 119 38
14:00:43 4/9/2012 4 9 2012 14 678 524211 4820405 119 38
10:01:12 3/9/2014 3 9 2014 10 908 523695 4820404 151 40
12:00:41 4/11/2011 4 11 2011 12 663 524128 4820405 119 38
20:00:54 4/1/2014 4 1 2014 20 908 522387 4820399 145 40
16:00:53 4/9/2012 4 9 2012 16 678 524205 4820406 119 38
12:00:24 4/7/2011 4 7 2011 12 658 524743 4820408 46 40
10:00:54 5/4/2011 5 4 2011 10 666 522852 4820401 147 40
12:00:47 4/5/2014 4 5 2014 12 909 525101 4820409 44 40
10:00:49 3/26/2011 3 26 2011 10 668 524377 4820407 119 38
18:00:53 12/25/2010 12 25 2010 18 642 527285 4820418 38 40
16:00:48 3/21/2014 3 21 2014 16 907 523569 4820404 149 40
12:00:48 3/26/2011 3 26 2011 12 662 524306 4820407 119 38
16:00:54 4/15/2012 4 15 2012 16 676 524130 4820406 119 38
16:00:28 4/14/2012 4 14 2012 16 665 523762 4820405 151 40
14:00:47 1/2/2013 1 2 2013 14 670 523079 4820403 147 40
22:00:42 12/12/2012 12 12 2012 22 671 527543 4820420 38 40
12:00:26 4/6/2009 4 6 2009 12 635 524242 4820407 119 38
12:01:18 12/20/2012 12 20 2012 12 679 523216 4820404 149 40
18:00:35 4/8/2014 4 8 2014 18 917 523781 4820406 151 40
14:00:44 4/6/2009 4 6 2009 14 635 524243 4820408 119 38
12:00:54 4/1/2009 4 1 2009 12 644 523110 4820404 147 40
18:02:26 3/27/2010 3 27 2010 18 646 524353 4820408 119 38
14:01:03 3/14/2014 3 14 2014 14 913 527758 4820421 43 40
12:00:25 3/28/2009 3 28 2009 12 645 523385 4820405 149 40
18:00:17 4/28/2009 4 28 2009 18 645 527688 4820421 43 40
14:00:41 3/18/2011 3 18 2011 14 650 523343 4820405 149 40
12:00:48 3/28/2014 3 28 2014 12 907 524983 4820411 44 40
2:00:55 12/23/2010 12 23 2010 2 639 527232 4820420 38 40
10:00:34 4/2/2008 4 2 2008 10 636 523691 4820406 151 40
16:00:27 4/7/2011 4 7 2011 16 658 524743 4820410 46 40
8:00:23 4/21/2009 4 21 2009 8 644 524466 4820409 46 40
12:00:26 4/16/2009 4 16 2009 12 635 522870 4820404 147 40
10:00:48 3/31/2009 3 31 2009 10 648 524282 4820409 119 38
0:00:21 12/23/2010 12 23 2010 0 639 527230 4820421 38 40
16:00:41 3/8/2014 3 8 2014 16 913 527703 4820422 43 40
14:00:49 4/21/2008 4 21 2008 14 634 526299 4820417 40 40
6:00:54 4/5/2009 4 5 2009 6 645 523643 4820407 151 40
16:00:53 3/24/2014 3 24 2014 16 916 524286 4820410 119 38
0:00:55 11/24/2013 11 24 2013 0 907 527554 4820423 38 40
8:00:21 4/6/2009 4 6 2009 8 644 523170 4820407 147 40
10:00:36 4/13/2011 4 13 2011 10 664 524851 4820413 44 40
18:00:48 4/27/2011 4 27 2011 18 666 524175 4820410 119 38
2:00:16 1/14/2009 1 14 2009 2 632 521832 4820402 148 40
8:00:48 3/29/2011 3 29 2011 8 662 524657 4820412 46 40
10:00:48 4/12/2010 4 12 2010 10 646 523707 4820409 151 40
2:00:48 4/11/2010 4 11 2010 2 746 527673 4820424 43 40
14:00:47 1/9/2010 1 9 2010 14 638 522597 4820405 146 40



8:00:52 3/19/2011 3 19 2011 8 663 523380 4820408 149 40
8:00:10 3/25/2013 3 25 2013 8 663 524598 4820412 46 40
14:00:45 4/3/2012 4 3 2012 14 679 524761 4820413 46 40
10:00:53 4/21/2009 4 21 2009 10 644 524439 4820412 46 40
6:00:48 4/3/2009 4 3 2009 6 635 523594 4820409 149 40
2:00:15 4/11/2008 4 11 2008 2 635 521791 4820403 148 40
8:00:47 4/2/2011 4 2 2011 8 650 523606 4820409 149 40
18:00:43 3/13/2014 3 13 2014 18 917 525874 4820418 41 40
18:00:49 4/2/2012 4 2 2012 18 681 521966 4820404 148 40
16:00:43 3/31/2012 3 31 2012 16 663 522703 4820407 146 40
6:00:54 4/5/2009 4 5 2009 6 633 523523 4820410 149 40
14:00:54 3/3/2013 3 3 2013 14 666 524491 4820413 46 40
10:00:53 3/19/2010 3 19 2010 10 652 523905 4820411 151 40
10:00:43 4/28/2011 4 28 2011 10 668 524927 4820415 44 40
18:00:40 1/9/2014 1 9 2014 18 916 523504 4820410 149 40
0:01:12 11/27/2011 11 27 2011 0 650 527838 4820427 43 40
10:00:47 4/7/2011 4 7 2011 10 650 524800 4820415 46 40
16:00:54 3/31/2012 3 31 2012 16 678 525670 4820419 41 40
10:00:44 3/26/2011 3 26 2011 10 654 524570 4820415 46 40
18:00:47 4/23/2013 4 23 2013 18 658 523196 4820410 147 40
18:00:21 12/21/2010 12 21 2010 18 639 527176 4820425 37 40
18:01:47 4/2/2012 4 2 2012 18 671 521968 4820406 148 40
10:00:48 3/18/2011 3 18 2011 10 654 523305 4820411 149 40
4:00:47 3/25/2012 3 25 2012 4 670 523483 4820412 149 40
12:01:53 3/23/2010 3 23 2010 12 651 524397 4820416 119 38
16:00:53 2/27/2014 2 27 2014 16 908 524606 4820416 46 40
12:00:12 4/5/2009 4 5 2009 12 648 524504 4820416 46 40
10:00:48 4/10/2010 4 10 2010 10 640 523652 4820414 151 40
12:00:47 3/21/2009 3 21 2009 12 647 523531 4820413 149 40
10:00:41 2/20/2011 2 20 2011 10 642 524455 4820416 46 40
8:00:47 4/8/2009 4 8 2009 8 644 524459 4820417 46 40
6:00:49 3/21/2009 3 21 2009 6 637 521978 4820408 148 40
10:00:55 3/31/2014 3 31 2014 10 908 523849 4820415 151 40
2:00:41 3/21/2009 3 21 2009 2 637 521977 4820409 148 40
16:00:41 4/24/2011 4 24 2011 16 665 523706 4820414 151 40
14:00:47 4/6/2014 4 6 2014 14 908 524678 4820418 46 40
16:00:45 3/26/2009 3 26 2009 16 644 522838 4820412 147 40
16:00:41 4/21/2008 4 21 2008 16 634 526445 4820425 39 40
14:00:41 3/31/2014 3 31 2014 14 913 523918 4820416 151 40
8:00:49 3/21/2011 3 21 2011 8 655 523545 4820415 149 40
8:00:32 4/5/2009 4 5 2009 8 644 523910 4820416 151 40
10:00:30 3/24/2013 3 24 2013 10 658 524898 4820420 44 40
8:00:54 3/17/2012 3 17 2012 8 666 523323 4820414 149 40
8:00:51 4/10/2012 4 10 2012 8 672 524079 4820417 119 38
22:00:48 12/21/2010 12 21 2010 22 639 526850 4820428 37 40
4:00:47 3/25/2012 3 25 2012 4 671 523249 4820414 149 40
0:00:54 2/15/2010 2 15 2010 0 644 527298 4820430 38 40
2:00:25 4/8/2011 4 8 2011 2 668 524813 4820420 44 40
6:00:47 3/25/2012 3 25 2012 6 670 523481 4820416 149 40
16:01:03 4/14/2010 4 14 2010 16 746 524502 4820419 46 40
14:01:24 3/24/2010 3 24 2010 14 639 523835 4820417 151 40
2:00:47 3/25/2012 3 25 2012 2 681 523200 4820415 147 40
16:00:55 4/22/2010 4 22 2010 16 646 525799 4820424 41 40
2:00:48 3/25/2012 3 25 2012 2 670 523480 4820416 149 40



16:00:25 4/1/2013 4 1 2013 16 677 524869 4820421 44 40
14:00:44 11/26/2010 11 26 2010 14 646 522313 4820412 145 40
20:01:14 4/2/2013 4 2 2013 20 677 522328 4820412 145 40
12:00:54 3/3/2013 3 3 2013 12 666 524555 4820420 46 40
4:00:14 3/21/2009 3 21 2009 4 637 521975 4820411 148 40
12:00:42 4/7/2011 4 7 2011 12 659 524760 4820421 46 40
4:00:55 12/31/2012 12 31 2012 4 663 523177 4820415 147 40
20:00:41 12/5/2013 12 5 2013 20 907 527729 4820433 43 40
14:00:48 4/16/2012 4 16 2012 14 658 523195 4820416 147 40
12:00:49 11/26/2010 11 26 2010 12 646 522351 4820413 145 40
0:00:49 4/23/2008 4 23 2008 0 631 521665 4820411 148 40
12:00:48 4/7/2009 4 7 2009 12 644 524545 4820421 46 40
10:00:53 4/2/2009 4 2 2009 10 642 523250 4820416 149 40
8:01:23 3/29/2012 3 29 2012 8 676 523715 4820418 151 40
14:01:24 4/7/2011 4 7 2011 14 662 524762 4820422 46 40
16:00:42 1/24/2012 1 24 2012 16 666 526008 4820427 41 40
8:00:44 4/5/2009 4 5 2009 8 645 523937 4820419 151 40
10:00:42 4/7/2011 4 7 2011 10 659 524760 4820422 46 40
10:01:16 3/11/2013 3 11 2013 10 663 524251 4820421 119 38
8:00:43 3/28/2011 3 28 2011 8 668 524312 4820421 119 38
16:00:24 3/21/2009 3 21 2009 16 638 523434 4820418 149 40
8:00:53 3/18/2014 3 18 2014 8 916 524257 4820421 119 38
14:00:43 12/22/2010 12 22 2010 14 639 527009 4820432 37 40
14:00:48 3/30/2009 3 30 2009 14 645 523127 4820418 147 40
10:00:33 3/23/2011 3 23 2011 10 668 523495 4820419 149 40
6:00:44 12/22/2013 12 22 2013 6 913 527705 4820435 43 40
16:00:50 3/14/2014 3 14 2014 16 917 525193 4820426 44 40
12:00:42 3/10/2012 3 10 2012 12 658 524031 4820421 119 38
14:01:09 4/3/2012 4 3 2012 14 672 524741 4820424 46 40
6:00:53 3/25/2012 3 25 2012 6 671 523251 4820419 149 40
16:00:24 4/14/2009 4 14 2009 16 645 527619 4820436 38 40
16:00:41 3/21/2009 3 21 2009 16 640 524763 4820424 46 40
14:00:48 1/15/2010 1 15 2010 14 640 526470 4820431 39 40
14:01:08 12/19/2010 12 19 2010 14 639 528494 4820439 47 40
4:00:54 2/21/2010 2 21 2010 4 642 527467 4820435 38 40
10:00:28 4/8/2012 4 8 2012 10 666 525757 4820428 41 40
12:00:54 4/16/2012 4 16 2012 12 670 523279 4820419 149 40
10:00:53 2/13/2010 2 13 2010 10 644 527335 4820435 38 40
10:00:13 4/5/2008 4 5 2008 10 635 523204 4820420 147 40
18:00:54 4/4/2010 4 4 2010 18 640 525260 4820427 42 40
2:00:53 2/13/2010 2 13 2010 2 644 528468 4820440 47 40
16:00:49 4/28/2009 4 28 2009 16 645 527847 4820437 43 40
10:00:57 3/22/2011 3 22 2011 10 668 524261 4820424 119 38
18:00:48 4/24/2011 4 24 2011 18 662 523283 4820420 149 40
14:01:29 4/15/2010 4 15 2010 14 651 525647 4820429 41 40
18:00:46 1/12/2009 1 12 2009 18 632 521626 4820415 148 40
16:00:53 4/4/2010 4 4 2010 16 655 525009 4820427 44 40
14:00:48 3/28/2012 3 28 2012 14 676 523206 4820421 149 40
8:00:50 4/10/2008 4 10 2008 8 637 524292 4820425 119 38
18:00:27 1/16/2010 1 16 2010 18 643 525867 4820431 41 40
16:00:54 3/26/2009 3 26 2009 16 648 523843 4820423 151 40
10:00:54 3/20/2010 3 20 2010 10 746 524098 4820424 119 38
16:00:34 3/22/2011 3 22 2011 16 662 524319 4820425 119 38
2:01:47 2/21/2010 2 21 2010 2 642 527468 4820438 38 40



14:01:03 3/19/2014 3 19 2014 14 916 523879 4820424 151 40
8:00:56 3/18/2011 3 18 2011 8 655 523596 4820423 149 40
14:01:24 4/7/2011 4 7 2011 14 666 524821 4820427 44 40
18:00:53 4/17/2011 4 17 2011 18 647 521306 4820415 150 38
20:00:54 12/15/2012 12 15 2012 20 666 527609 4820439 38 40
8:00:54 4/5/2009 4 5 2009 8 642 523818 4820424 151 40
12:00:41 3/20/2010 3 20 2010 12 655 523268 4820422 149 40
12:00:53 4/12/2011 4 12 2011 12 661 523327 4820423 149 40
14:00:25 3/20/2010 3 20 2010 14 652 523277 4820423 149 40
18:01:08 3/30/2010 3 30 2010 18 746 528304 4820442 45 40
0:00:21 4/18/2008 4 18 2008 0 631 521681 4820417 148 40
10:00:53 2/3/2014 2 3 2014 10 916 523100 4820422 147 40
22:00:15 4/22/2008 4 22 2008 22 631 521664 4820418 148 40
12:00:53 4/11/2011 4 11 2011 12 668 523998 4820426 151 40
12:00:53 2/3/2014 2 3 2014 12 916 523096 4820423 147 40
16:00:54 4/8/2011 4 8 2011 16 801 524536 4820428 46 40
10:00:47 3/30/2014 3 30 2014 10 908 523909 4820426 151 40
10:00:44 4/2/2011 4 2 2011 10 655 523654 4820425 151 40
8:00:53 4/3/2009 4 3 2009 8 645 523708 4820425 151 40
16:00:56 2/1/2014 2 1 2014 16 916 523106 4820423 147 40
18:00:44 4/3/2012 4 3 2012 18 679 524480 4820429 46 40
2:00:54 4/23/2011 4 23 2011 2 667 523409 4820425 149 40
12:00:53 12/8/2010 12 8 2010 12 801 522943 4820424 147 40
16:00:41 3/26/2014 3 26 2014 16 909 524466 4820429 46 40
10:00:42 3/18/2012 3 18 2012 10 663 524096 4820428 119 38
2:00:46 12/16/2010 12 16 2010 2 639 527097 4820440 37 40
8:00:48 4/9/2011 4 9 2011 8 661 523777 4820427 151 40
8:00:54 4/6/2009 4 6 2009 8 648 523551 4820427 149 40
6:01:42 12/26/2013 12 26 2013 6 679 521488 4820420 150 38
8:00:47 3/27/2010 3 27 2010 8 644 525662 4820434 41 40
22:00:50 4/3/2009 4 3 2009 22 645 523611 4820427 151 40
8:00:53 4/2/2011 4 2 2011 8 666 523577 4820427 149 40
14:00:21 3/28/2012 3 28 2012 14 666 523408 4820426 149 40
16:01:12 3/22/2010 3 22 2010 16 642 524510 4820430 46 40
16:00:54 12/22/2010 12 22 2010 16 639 527011 4820440 37 40
10:00:54 4/23/2014 4 23 2014 10 917 524978 4820432 44 40
10:00:27 3/28/2013 3 28 2013 10 658 524484 4820430 46 40
12:00:54 4/7/2011 4 7 2011 12 650 524795 4820432 46 40
12:00:49 4/11/2011 4 11 2011 12 660 524284 4820430 119 38
10:00:47 3/26/2011 3 26 2011 10 662 524283 4820430 119 38
14:00:26 4/1/2013 4 1 2013 14 677 524866 4820432 44 40
6:00:48 2/21/2010 2 21 2010 6 642 527472 4820442 38 40
22:00:12 4/17/2008 4 17 2008 22 631 521657 4820421 148 40
12:00:43 3/11/2014 3 11 2014 12 918 524214 4820430 119 38
16:00:47 3/26/2009 3 26 2009 16 647 522861 4820425 147 40
20:01:11 4/26/2013 4 26 2013 20 677 521722 4820422 148 40
8:00:48 4/29/2009 4 29 2009 8 634 523226 4820427 149 40
4:00:53 1/20/2009 1 20 2009 4 632 521638 4820422 148 40
8:00:55 4/13/2012 4 13 2012 8 671 523444 4820428 149 40
12:00:30 4/2/2011 4 2 2011 12 801 523899 4820429 151 40
10:01:24 3/7/2010 3 7 2010 10 642 527280 4820442 38 40
16:00:38 3/14/2014 3 14 2014 16 916 525887 4820437 41 40
18:00:50 4/7/2009 4 7 2009 18 638 525202 4820434 44 40
2:00:55 4/13/2008 4 13 2008 2 633 521637 4820422 148 40



10:00:48 4/2/2011 4 2 2011 10 661 523952 4820430 151 40
8:02:13 4/8/2009 4 8 2009 8 643 524429 4820432 46 40
14:00:41 12/8/2010 12 8 2010 14 801 522942 4820428 147 40
10:00:56 4/8/2009 4 8 2009 10 639 523686 4820430 151 40
18:00:42 2/4/2014 2 4 2014 18 908 522731 4820427 146 40
10:00:32 3/26/2011 3 26 2011 10 659 524458 4820433 46 40
16:00:53 1/17/2010 1 17 2010 16 643 525245 4820436 42 40
14:00:47 4/7/2009 4 7 2009 14 648 525192 4820436 44 40
18:00:42 4/2/2012 4 2 2012 18 676 525900 4820439 41 40
10:00:48 4/7/2011 4 7 2011 10 669 524777 4820435 46 40
16:00:48 3/24/2010 3 24 2010 16 646 523866 4820432 151 40
12:00:46 2/18/2011 2 18 2011 12 801 524812 4820435 44 40
6:00:25 12/19/2010 12 19 2010 6 639 527287 4820445 38 40
10:00:55 4/11/2011 4 11 2011 10 666 524208 4820433 119 38
12:00:21 4/4/2009 4 4 2009 12 645 522952 4820429 147 40
22:00:26 11/25/2011 11 25 2011 22 658 527637 4820447 43 40
10:00:47 3/9/2012 3 9 2012 10 666 524204 4820434 119 38
8:00:54 4/10/2014 4 10 2014 8 916 526526 4820443 39 40
16:01:02 3/14/2014 3 14 2014 16 918 525181 4820438 44 40
4:00:54 4/10/2011 4 10 2011 4 668 522571 4820429 146 40
4:00:53 4/15/2012 4 15 2012 4 670 524290 4820435 119 38
4:00:36 12/3/2011 12 3 2011 4 801 527116 4820445 37 40
10:00:53 3/23/2011 3 23 2011 10 662 523564 4820432 149 40
8:00:42 4/4/2012 4 4 2012 8 679 525686 4820440 41 40
0:00:53 12/27/2010 12 27 2010 0 642 527295 4820446 38 40
0:00:48 12/22/2008 12 22 2008 0 637 523065 4820431 147 40
2:00:48 4/18/2008 4 18 2008 2 631 521619 4820426 148 40
6:00:54 4/15/2012 4 15 2012 6 670 524288 4820435 119 38
0:00:17 3/23/2008 3 23 2008 0 635 523199 4820432 147 40
8:00:50 4/14/2008 4 14 2008 8 635 522451 4820429 146 40
12:00:31 3/15/2010 3 15 2010 12 642 526581 4820444 39 40
4:00:58 3/25/2012 3 25 2012 4 666 524297 4820436 119 38
16:00:54 4/3/2012 4 3 2012 16 671 523410 4820433 149 40
22:00:54 12/13/2010 12 13 2010 22 639 527854 4820450 43 40
18:00:54 4/27/2009 4 27 2009 18 640 527898 4820450 43 40
8:00:36 12/29/2009 12 29 2009 8 644 523352 4820433 149 40
18:00:53 4/13/2011 4 13 2011 18 801 522154 4820429 145 40
12:00:42 3/17/2010 3 17 2010 12 651 525262 4820440 42 40
10:00:47 4/4/2012 4 4 2012 10 666 525639 4820441 41 40
14:01:13 4/7/2011 4 7 2011 14 801 525096 4820440 44 40
16:00:23 4/15/2011 4 15 2011 16 663 524385 4820437 119 38
6:00:49 1/11/2014 1 11 2014 6 916 525107 4820440 44 40
14:00:48 4/10/2009 4 10 2009 14 638 523964 4820436 151 40
10:00:23 3/31/2009 3 31 2009 10 644 524048 4820436 119 38
14:01:47 4/21/2009 4 21 2009 14 640 523829 4820435 151 40
2:02:50 3/21/2008 3 21 2008 2 631 523184 4820433 147 40
18:00:55 12/9/2011 12 9 2011 18 658 523199 4820433 147 40
14:00:53 3/23/2014 3 23 2014 14 918 524225 4820437 119 38
8:00:45 12/22/2013 12 22 2013 8 913 528164 4820453 45 40
16:00:14 4/8/2011 4 8 2011 16 663 524319 4820438 119 38
18:00:41 4/14/2009 4 14 2009 18 645 527680 4820451 43 40
20:00:55 12/12/2013 12 12 2013 20 908 527041 4820449 37 40
14:00:20 4/27/2011 4 27 2011 14 666 526402 4820446 40 40
12:01:11 4/10/2014 4 10 2014 12 909 525374 4820442 42 40



18:00:48 11/25/2010 11 25 2010 18 639 527396 4820450 38 40
16:00:41 3/26/2009 3 26 2009 16 639 522805 4820433 147 40
10:00:31 4/12/2010 4 12 2010 10 639 523896 4820437 151 40
10:00:38 3/9/2014 3 9 2014 10 916 523538 4820436 149 40
10:00:47 4/2/2011 4 2 2011 10 660 524109 4820438 119 38
12:00:52 4/27/2011 4 27 2011 12 662 524347 4820439 119 38
4:00:56 4/15/2012 4 15 2012 4 666 524437 4820440 46 40
2:00:55 11/30/2011 11 30 2011 2 663 523135 4820435 147 40
12:00:42 3/6/2012 3 6 2012 12 663 524366 4820440 119 38
14:01:18 4/7/2011 4 7 2011 14 658 524779 4820441 46 40
16:00:47 4/3/2012 4 3 2012 16 679 524612 4820441 46 40
18:00:53 4/3/2012 4 3 2012 18 673 526290 4820447 40 40
6:00:56 12/17/2013 12 17 2013 6 909 523227 4820436 149 40
14:01:23 4/7/2011 4 7 2011 14 650 524817 4820442 44 40
22:00:54 4/9/2011 4 9 2011 22 661 521793 4820431 148 40
0:00:42 4/10/2011 4 10 2011 0 661 521793 4820431 148 40
0:00:41 4/20/2011 4 20 2011 0 641 521284 4820430 150 38
16:00:41 4/13/2009 4 13 2009 16 645 527883 4820454 43 40
18:00:54 4/21/2012 4 21 2012 18 671 523487 4820438 149 40
14:00:42 3/27/2009 3 27 2009 14 637 522945 4820436 147 40
4:00:48 4/3/2009 4 3 2009 4 635 523555 4820438 149 40
18:00:17 4/19/2014 4 19 2014 18 913 524567 4820442 46 40
2:00:47 3/25/2012 3 25 2012 2 680 523938 4820439 151 40
2:00:54 3/25/2014 3 25 2014 2 908 525627 4820446 41 40
12:00:41 4/3/2012 4 3 2012 12 681 522434 4820434 146 40
12:00:20 4/1/2008 4 1 2008 12 635 523950 4820440 151 40
8:01:04 4/3/2011 4 3 2011 8 661 524123 4820440 119 38
18:00:55 1/1/2013 1 1 2013 18 679 523071 4820437 147 40
18:00:49 1/29/2010 1 29 2010 18 643 521831 4820433 148 40
12:00:44 3/24/2011 3 24 2011 12 667 523050 4820437 147 40
12:00:53 4/3/2012 4 3 2012 12 671 522369 4820435 145 40
6:00:53 1/9/2010 1 9 2010 6 647 522620 4820435 146 40
8:00:38 3/28/2011 3 28 2011 8 660 524297 4820441 119 38
16:00:48 1/20/2009 1 20 2009 16 632 523121 4820437 147 40
2:00:47 4/10/2011 4 10 2011 2 661 521797 4820433 148 40
12:00:51 3/31/2012 3 31 2012 12 680 524319 4820442 119 38
10:00:24 4/24/2009 4 24 2009 10 645 527583 4820455 38 40
4:01:14 2/28/2012 2 28 2012 4 663 524831 4820444 44 40
6:00:39 4/15/2012 4 15 2012 6 666 524424 4820443 46 40
18:00:25 5/10/2011 5 10 2011 18 664 526528 4820451 39 40
14:00:48 3/23/2014 3 23 2014 14 909 524357 4820442 119 38
12:00:41 3/27/2011 3 27 2011 12 659 524838 4820444 44 40
14:00:48 4/20/2013 4 20 2013 14 658 524439 4820443 46 40
14:00:41 4/7/2009 4 7 2009 14 645 525201 4820446 44 40
12:00:49 4/20/2011 4 20 2011 12 663 522343 4820436 145 40
2:00:56 4/24/2013 4 24 2013 2 679 521298 4820432 150 38
12:00:53 3/9/2013 3 9 2013 12 663 523570 4820440 149 40
14:00:50 4/7/2009 4 7 2009 14 642 525146 4820446 44 40
12:00:24 12/8/2010 12 8 2010 12 655 523161 4820439 147 40
18:00:23 4/3/2012 4 3 2012 18 676 524529 4820444 46 40
10:00:14 4/10/2009 4 10 2009 10 645 524336 4820444 119 38
0:00:42 4/29/2011 4 29 2011 0 650 521289 4820434 150 38
8:00:47 4/5/2009 4 5 2009 8 635 523944 4820443 151 40
14:00:53 3/24/2010 3 24 2010 14 646 523874 4820442 151 40



22:00:45 11/22/2013 11 22 2013 22 907 527548 4820457 38 40
8:00:53 3/16/2010 3 16 2010 8 651 527110 4820455 37 40
14:01:23 4/7/2011 4 7 2011 14 663 525132 4820447 44 40
14:00:47 4/17/2011 4 17 2011 14 661 523810 4820443 151 40
16:00:53 3/16/2010 3 16 2010 16 650 525735 4820450 41 40
16:00:48 4/6/2009 4 6 2009 16 637 524680 4820446 46 40
4:00:48 11/24/2013 11 24 2013 4 909 523781 4820443 151 40
12:00:42 4/7/2011 4 7 2011 12 662 524777 4820447 46 40
14:00:18 3/13/2009 3 13 2009 14 637 527283 4820456 38 40
0:00:47 1/31/2014 1 31 2014 0 916 522291 4820438 145 40
8:00:54 1/8/2010 1 8 2010 8 647 523189 4820442 147 40
0:00:49 4/11/2008 4 11 2008 0 635 521777 4820438 148 40
12:00:54 4/7/2011 4 7 2011 12 669 524743 4820448 46 40
10:00:20 2/10/2011 2 10 2011 10 639 523612 4820444 151 40
4:00:53 4/12/2008 4 12 2008 4 636 521880 4820438 148 40
8:00:44 4/9/2008 4 9 2008 8 632 523211 4820443 149 40
8:00:49 4/3/2009 4 3 2009 8 642 523520 4820444 149 40
4:01:12 12/23/2010 12 23 2010 4 639 527226 4820458 38 40
6:00:17 4/10/2011 4 10 2011 6 668 522570 4820441 146 40
8:00:48 4/6/2011 4 6 2011 8 658 524518 4820448 46 40
14:00:42 3/20/2009 3 20 2009 14 648 523978 4820446 151 40
10:00:42 3/11/2014 3 11 2014 10 918 524216 4820447 119 38
10:00:41 3/27/2011 3 27 2011 10 659 524881 4820450 44 40
14:00:48 3/30/2014 3 30 2014 14 913 522985 4820443 147 40
14:00:44 4/4/2009 4 4 2009 14 645 523050 4820444 147 40
12:00:53 3/23/2010 3 23 2010 12 746 524420 4820449 46 40
10:00:53 4/16/2014 4 16 2014 10 909 524505 4820449 46 40
12:01:14 4/5/2014 4 5 2014 12 908 525470 4820453 42 40
18:00:45 4/12/2011 4 12 2011 18 659 522221 4820441 145 40
10:00:54 3/20/2010 3 20 2010 10 655 523886 4820447 151 40
16:00:40 3/27/2010 3 27 2010 16 640 524831 4820450 44 40
22:00:41 4/11/2008 4 11 2008 22 636 521874 4820440 148 40
12:00:50 4/28/2009 4 28 2009 12 645 528663 4820466 47 40
2:00:43 2/28/2012 2 28 2012 2 663 524894 4820451 44 40
22:01:18 4/2/2010 4 2 2010 22 653 522684 4820443 146 40
6:00:17 1/20/2009 1 20 2009 6 632 521594 4820440 148 40
16:01:11 3/18/2014 3 18 2014 16 916 523216 4820445 149 40
14:00:25 3/28/2011 3 28 2011 14 667 525043 4820452 44 40
22:00:56 4/19/2011 4 19 2011 22 641 521348 4820440 150 38
2:00:28 1/11/2014 1 11 2014 2 916 524966 4820452 44 40
0:00:42 2/15/2013 2 15 2013 0 666 522032 4820442 145 40
10:00:48 4/2/2011 4 2 2011 10 665 524205 4820450 119 38
10:00:47 3/28/2009 3 28 2009 10 642 523496 4820447 149 40
6:00:53 4/12/2008 4 12 2008 6 636 521889 4820442 148 40
6:00:54 11/27/2011 11 27 2011 6 650 528159 4820466 45 40
8:00:23 3/18/2011 3 18 2011 8 658 523687 4820448 151 40
10:00:16 3/27/2011 3 27 2011 10 661 524916 4820453 44 40
18:00:54 3/25/2010 3 25 2010 18 642 526648 4820460 39 40
12:00:20 4/7/2010 4 7 2010 12 655 525830 4820456 41 40
2:00:45 12/28/2009 12 28 2009 2 644 523417 4820448 149 40
16:00:47 4/11/2011 4 11 2011 16 661 523661 4820449 151 40
6:00:53 4/5/2013 4 5 2013 6 663 521314 4820441 150 38
10:00:22 3/28/2009 3 28 2009 10 648 523232 4820447 149 40
20:00:53 12/10/2013 12 10 2013 20 916 527676 4820464 43 40



20:00:50 3/22/2014 3 22 2014 20 913 527809 4820465 43 40
12:00:25 3/28/2014 3 28 2014 12 918 524859 4820453 44 40
16:00:49 4/5/2014 4 5 2014 16 908 525678 4820457 41 40
14:00:38 2/14/2010 2 14 2010 14 642 525992 4820458 41 40
12:03:48 3/11/2013 3 11 2013 12 663 524264 4820452 119 38
8:00:44 4/27/2009 4 27 2009 8 640 527747 4820465 43 40
14:00:48 3/17/2011 3 17 2011 14 663 524084 4820451 119 38
4:01:11 12/28/2009 12 28 2009 4 644 523417 4820449 149 40
6:00:45 3/20/2010 3 20 2010 6 746 525036 4820455 44 40
0:00:48 12/28/2013 12 28 2013 0 679 521331 4820442 150 38
14:00:25 4/3/2011 4 3 2011 14 660 524428 4820453 46 40
10:00:47 12/26/2010 12 26 2010 10 642 527274 4820464 38 40
8:01:23 4/20/2014 4 20 2014 8 909 523527 4820450 149 40
14:01:23 4/7/2010 4 7 2010 14 655 525839 4820459 41 40
16:00:48 3/16/2012 3 16 2012 16 666 523237 4820449 149 40
12:00:53 3/13/2013 3 13 2013 12 663 523785 4820451 151 40
10:00:44 3/28/2014 3 28 2014 10 918 524861 4820455 44 40
14:00:23 4/21/2008 4 21 2008 14 632 526593 4820462 39 40
18:00:50 2/20/2010 2 20 2010 18 642 527976 4820468 43 40
14:00:54 3/18/2014 3 18 2014 14 918 523452 4820451 149 40
14:00:44 4/12/2011 4 12 2011 14 662 523435 4820451 149 40
22:01:09 12/13/2012 12 13 2012 22 671 527437 4820466 38 40
2:00:27 2/15/2013 2 15 2013 2 666 522034 4820446 145 40
2:00:53 3/25/2012 3 25 2012 2 677 524024 4820453 119 38
16:00:50 3/27/2010 3 27 2010 16 653 524052 4820453 119 38
14:00:48 4/24/2009 4 24 2009 14 645 527632 4820467 43 40
16:00:55 3/19/2010 3 19 2010 16 650 523660 4820452 151 40
10:00:26 3/31/2009 3 31 2009 10 642 524076 4820454 119 38
10:00:28 3/28/2009 3 28 2009 10 634 523427 4820452 149 40
14:00:47 4/7/2011 4 7 2011 14 665 524917 4820457 44 40
14:00:43 4/2/2011 4 2 2011 14 662 523712 4820453 151 40
6:00:42 12/23/2010 12 23 2010 6 639 527294 4820466 38 40
10:00:43 4/2/2011 4 2 2011 10 801 524217 4820455 119 38
12:00:27 3/20/2010 3 20 2010 12 746 524147 4820455 119 38
10:00:47 4/12/2010 4 12 2010 10 643 523782 4820454 151 40
8:00:26 1/20/2009 1 20 2009 8 632 521660 4820446 148 40
10:00:27 4/9/2013 4 9 2013 10 658 524187 4820455 119 38
14:00:50 4/14/2012 4 14 2012 14 665 523780 4820454 151 40
8:00:58 12/17/2010 12 17 2010 8 639 528085 4820471 45 40
8:00:43 4/4/2011 4 4 2011 8 663 524401 4820456 46 40
16:00:54 3/18/2014 3 18 2014 16 913 527474 4820468 38 40
10:00:42 4/16/2012 4 16 2012 10 658 523763 4820454 151 40
14:00:47 3/17/2011 3 17 2011 14 664 523812 4820455 151 40
4:03:55 4/1/2012 4 1 2012 4 641 521319 4820446 150 38
0:00:39 5/1/2009 5 1 2009 0 646 521736 4820448 148 40
2:00:50 4/12/2008 4 12 2008 2 636 521877 4820448 148 40
12:00:35 4/7/2011 4 7 2011 12 801 525059 4820460 44 40
14:00:41 4/3/2011 4 3 2011 14 664 524754 4820459 46 40
10:00:42 4/7/2011 4 7 2011 10 801 525033 4820460 44 40
12:01:11 2/19/2011 2 19 2011 12 639 524569 4820459 46 40
4:00:55 4/4/2010 4 4 2010 4 644 523817 4820456 151 40
4:00:47 4/12/2008 4 12 2008 4 631 521882 4820449 148 40
10:00:35 3/28/2014 3 28 2014 10 907 524887 4820460 44 40
12:00:49 3/9/2012 3 9 2012 12 666 524180 4820457 119 38



14:01:15 4/6/2009 4 6 2009 14 637 524610 4820459 46 40
14:01:11 3/30/2014 3 30 2014 14 918 523064 4820454 147 40
12:00:48 3/20/2010 3 20 2010 12 651 524081 4820457 119 38
12:00:24 4/18/2008 4 18 2008 12 631 524152 4820458 119 38
12:00:54 4/19/2012 4 19 2012 12 670 524305 4820458 119 38
8:02:52 12/23/2010 12 23 2010 8 639 527295 4820470 38 40
16:00:53 3/11/2014 3 11 2014 16 913 528242 4820474 45 40
14:00:54 3/25/2010 3 25 2010 14 651 524426 4820459 46 40
10:00:42 4/7/2011 4 7 2011 10 665 524890 4820461 44 40
14:01:28 4/3/2011 4 3 2011 14 647 523523 4820456 149 40
12:00:44 3/27/2011 3 27 2011 12 661 524893 4820461 44 40
8:00:37 4/9/2008 4 9 2008 8 631 523453 4820456 149 40
12:01:17 3/10/2014 3 10 2014 12 908 523972 4820458 151 40
4:00:50 12/28/2013 12 28 2013 4 679 521643 4820450 148 40
18:00:46 3/31/2012 3 31 2012 18 676 523637 4820457 151 40
10:00:51 4/9/2012 4 9 2012 10 676 524383 4820460 119 38
12:00:51 5/1/2011 5 1 2011 12 654 523450 4820456 149 40
8:00:46 4/2/2011 4 2 2011 8 662 523597 4820457 149 40
6:02:01 4/15/2010 4 15 2010 6 639 527501 4820472 38 40
10:01:48 3/30/2010 3 30 2010 10 746 526651 4820468 39 40
14:00:36 4/24/2011 4 24 2011 14 667 523309 4820456 149 40
16:00:50 11/29/2010 11 29 2010 16 654 522642 4820454 146 40
10:01:18 3/23/2011 3 23 2011 10 669 523313 4820456 149 40
12:00:22 3/16/2010 3 16 2010 12 651 525884 4820466 41 40
8:00:12 4/11/2014 4 11 2014 8 908 524236 4820460 119 38
10:00:48 4/7/2011 4 7 2011 10 662 524776 4820462 46 40
16:00:54 4/19/2009 4 19 2009 16 645 527911 4820474 43 40
8:00:56 4/2/2011 4 2 2011 8 801 523665 4820458 151 40
14:00:41 3/23/2014 3 23 2014 14 907 524267 4820460 119 38
2:00:54 1/31/2014 1 31 2014 2 916 522266 4820453 145 40
22:00:56 4/30/2009 4 30 2009 22 646 521727 4820451 148 40
12:00:53 4/2/2011 4 2 2011 12 650 523937 4820459 151 40
8:00:53 4/4/2010 4 4 2010 8 650 523847 4820459 151 40
10:00:42 4/8/2009 4 8 2009 10 648 523741 4820459 151 40
10:00:24 3/18/2011 3 18 2011 10 660 523376 4820457 149 40
8:00:20 4/13/2009 4 13 2009 8 641 522489 4820455 146 40
16:00:53 3/27/2009 3 27 2009 16 637 522854 4820456 147 40
2:00:49 1/14/2014 1 14 2014 2 679 521321 4820451 150 38
14:00:11 3/20/2010 3 20 2010 14 651 524085 4820460 119 38
10:01:02 3/13/2013 3 13 2013 10 663 523809 4820460 151 40
10:00:42 3/18/2012 3 18 2012 10 666 524159 4820461 119 38
22:00:15 4/11/2008 4 11 2008 22 631 521868 4820453 148 40
16:00:43 4/3/2012 4 3 2012 16 672 524630 4820463 46 40
16:00:42 3/17/2011 3 17 2011 16 663 524156 4820462 119 38
12:00:44 4/14/2012 4 14 2012 12 658 523727 4820460 151 40
14:00:57 4/4/2011 4 4 2011 14 668 525316 4820466 42 40
2:00:54 4/12/2008 4 12 2008 2 631 521876 4820454 148 40
14:00:48 3/26/2014 3 26 2014 14 909 524394 4820463 119 38
12:00:54 2/10/2011 2 10 2011 12 639 523508 4820460 149 40
6:00:51 4/12/2008 4 12 2008 6 631 521880 4820454 148 40
10:00:42 4/14/2012 4 14 2012 10 678 524103 4820462 119 38
0:00:56 4/27/2009 4 27 2009 0 646 521783 4820454 148 40
4:00:41 4/15/2010 4 15 2010 4 639 527501 4820475 38 40
10:00:54 4/6/2009 4 6 2009 10 635 524149 4820463 119 38



16:00:54 12/25/2010 12 25 2010 16 642 527315 4820475 38 40
10:00:55 3/20/2010 3 20 2010 10 644 523907 4820462 151 40
22:00:48 4/9/2011 4 9 2011 22 663 521729 4820455 148 40
0:00:32 11/23/2013 11 23 2013 0 907 527446 4820476 38 40
12:00:53 4/29/2009 4 29 2009 12 648 524126 4820463 119 38
22:00:47 12/22/2008 12 22 2008 22 632 523081 4820460 147 40
12:00:48 3/24/2010 3 24 2010 12 651 523393 4820461 149 40
10:01:12 1/4/2014 1 4 2014 10 679 522473 4820458 146 40
12:00:44 4/23/2008 4 23 2008 12 636 523958 4820463 151 40
16:00:23 4/7/2011 4 7 2011 16 660 524363 4820465 119 38
8:00:54 1/6/2013 1 6 2013 8 679 521641 4820456 148 40
4:00:53 1/6/2013 1 6 2013 4 679 521643 4820456 148 40
12:00:41 4/3/2012 4 3 2012 12 672 524781 4820467 46 40
4:00:19 3/25/2014 3 25 2014 4 908 525680 4820470 41 40
14:00:21 4/6/2012 4 6 2012 14 670 526113 4820472 40 40
16:00:54 12/19/2010 12 19 2010 16 639 528517 4820482 47 40
20:00:56 12/12/2012 12 12 2012 20 666 527408 4820478 38 40
2:00:51 12/28/2013 12 28 2013 2 679 521647 4820457 148 40
2:00:52 12/3/2011 12 3 2011 2 801 527515 4820478 38 40
18:00:30 4/8/2011 4 8 2011 18 663 521812 4820458 148 40
10:00:59 4/21/2009 4 21 2009 10 640 523997 4820465 151 40
4:00:24 4/23/2011 4 23 2011 4 667 523592 4820464 149 40
0:00:54 4/12/2008 4 12 2008 0 631 521877 4820458 148 40
2:01:15 5/1/2009 5 1 2009 2 648 521792 4820458 148 40
12:00:44 3/25/2009 3 25 2009 12 642 523499 4820464 149 40
18:00:41 4/6/2009 4 6 2009 18 637 524977 4820470 44 40
0:00:40 3/21/2009 3 21 2009 0 637 522871 4820462 147 40
18:00:55 12/12/2012 12 12 2012 18 670 527481 4820480 38 40
6:00:50 4/18/2013 4 18 2013 6 677 525712 4820473 41 40
4:00:54 1/11/2014 1 11 2014 4 916 525158 4820471 44 40
12:01:03 4/27/2011 4 27 2011 12 668 525400 4820472 42 40
12:00:47 12/23/2010 12 23 2010 12 639 527277 4820480 38 40
18:00:48 4/24/2009 4 24 2009 18 645 527969 4820483 43 40
6:01:00 12/17/2010 12 17 2010 6 639 527978 4820483 43 40
12:00:41 3/18/2011 3 18 2011 12 650 523393 4820465 149 40
10:00:11 3/18/2011 3 18 2011 10 661 523331 4820465 149 40
10:00:48 4/6/2009 4 6 2009 10 645 524239 4820469 119 38
22:00:56 12/17/2012 12 17 2012 22 666 527535 4820481 38 40
4:00:54 3/23/2012 3 23 2012 4 670 523298 4820465 149 40
12:00:54 3/28/2010 3 28 2010 12 647 523737 4820467 151 40
22:00:14 4/10/2008 4 10 2008 22 635 521781 4820460 148 40
18:00:22 1/3/2009 1 3 2009 18 632 523135 4820465 147 40
10:00:55 4/1/2013 4 1 2013 10 663 525818 4820475 41 40
8:00:55 1/5/2013 1 5 2013 8 677 521767 4820461 148 40
12:00:53 3/20/2010 3 20 2010 12 644 523906 4820468 151 40
16:00:44 3/26/2009 3 26 2009 16 635 523177 4820466 147 40
18:00:41 12/22/2009 12 22 2009 18 647 523455 4820467 149 40
8:00:54 4/29/2009 4 29 2009 8 648 524272 4820470 119 38
8:01:18 4/5/2013 4 5 2013 8 663 521281 4820460 150 38
8:00:45 3/30/2013 3 30 2013 8 677 522275 4820463 145 40
16:00:57 3/25/2010 3 25 2010 16 656 524452 4820471 46 40
18:00:40 4/14/2008 4 14 2008 18 631 524752 4820472 46 40
10:00:47 4/2/2011 4 2 2011 10 650 523932 4820469 151 40
8:00:43 12/14/2010 12 14 2010 8 639 528084 4820486 45 40



8:00:18 12/13/2010 12 13 2010 8 639 527441 4820484 38 40
18:00:23 3/22/2012 3 22 2012 18 666 522540 4820465 146 40
18:00:46 4/22/2011 4 22 2011 18 668 526129 4820478 40 40
18:00:38 4/9/2011 4 9 2011 18 650 522678 4820466 146 40
8:00:40 4/15/2012 4 15 2012 8 676 523812 4820470 151 40
8:00:53 3/26/2012 3 26 2012 8 679 524936 4820474 44 40
18:00:47 4/3/2012 4 3 2012 18 672 524600 4820473 46 40
12:00:09 4/2/2011 4 2 2011 12 665 524120 4820472 119 38
14:00:53 11/24/2011 11 24 2011 14 662 522141 4820465 145 40
0:00:55 4/12/2010 4 12 2010 0 650 521678 4820463 148 40
8:00:42 4/4/2011 4 4 2011 8 658 524440 4820473 46 40
12:00:55 4/11/2011 4 11 2011 12 666 524344 4820473 119 38
16:00:48 4/7/2011 4 7 2011 16 665 524913 4820475 44 40
12:00:50 1/31/2013 1 31 2013 12 679 525762 4820478 41 40
8:01:05 4/4/2012 4 4 2012 8 670 525865 4820479 41 40
22:00:26 4/2/2012 4 2 2012 22 677 521669 4820464 148 40
16:02:21 4/3/2011 4 3 2011 16 647 523269 4820469 149 40
12:00:48 4/3/2012 4 3 2012 12 679 524782 4820475 46 40
18:00:38 4/13/2011 4 13 2011 18 661 522122 4820466 145 40
0:00:40 4/10/2011 4 10 2011 0 663 521773 4820465 148 40
10:00:42 4/14/2011 4 14 2011 10 665 524809 4820475 44 40
18:00:50 12/4/2010 12 4 2010 18 655 527193 4820485 37 40
2:00:50 5/13/2011 5 13 2011 2 660 527735 4820487 43 40
10:00:55 4/8/2009 4 8 2009 10 638 523901 4820472 151 40
16:00:48 4/4/2009 4 4 2009 16 648 523102 4820470 147 40
2:00:53 4/10/2011 4 10 2011 2 663 521778 4820465 148 40
6:02:14 3/16/2010 3 16 2010 6 651 527065 4820485 37 40
14:00:30 4/23/2008 4 23 2008 14 636 523943 4820473 151 40
16:00:43 4/21/2012 4 21 2012 16 676 524349 4820475 119 38
8:00:54 4/16/2011 4 16 2011 8 666 524878 4820477 44 40
16:00:44 4/7/2012 4 7 2012 16 675 526571 4820483 39 40
22:00:21 3/20/2008 3 20 2008 22 631 523102 4820470 147 40
4:00:55 12/16/2009 12 16 2009 4 640 522559 4820469 146 40
12:00:26 4/7/2011 4 7 2011 12 665 524893 4820477 44 40
12:00:24 4/6/2011 4 6 2011 12 658 524775 4820477 46 40
12:00:55 3/29/2012 3 29 2012 12 675 523624 4820473 151 40
16:00:27 1/25/2010 1 25 2010 16 639 527876 4820489 43 40
8:00:44 3/28/2010 3 28 2010 8 644 526667 4820484 39 40
6:00:41 4/23/2011 4 23 2011 6 667 523587 4820473 149 40
14:00:41 4/7/2011 4 7 2011 14 660 524954 4820478 44 40
14:00:53 4/21/2012 4 21 2012 14 665 524434 4820476 46 40
10:00:41 4/12/2011 4 12 2011 10 659 523527 4820473 149 40
18:00:14 4/7/2011 4 7 2011 18 668 523459 4820473 149 40
8:00:48 4/5/2009 4 5 2009 8 648 523895 4820474 151 40
22:00:46 12/12/2012 12 12 2012 22 666 527399 4820488 38 40
10:00:41 4/15/2009 4 15 2009 10 640 522773 4820470 146 40
12:00:47 4/6/2011 4 6 2011 12 801 525244 4820479 42 40
4:00:53 2/28/2012 2 28 2012 4 666 524849 4820478 44 40
10:00:44 5/6/2010 5 6 2010 10 652 525294 4820480 42 40
2:00:47 1/5/2013 1 5 2013 2 677 521723 4820467 148 40
16:00:43 4/28/2014 4 28 2014 16 917 523854 4820474 151 40
14:00:41 4/4/2011 4 4 2011 14 660 525413 4820480 42 40
4:00:54 1/5/2013 1 5 2013 4 677 521769 4820467 148 40
10:00:26 4/14/2011 4 14 2011 10 659 524822 4820478 44 40



12:00:46 3/18/2012 3 18 2012 12 663 524638 4820477 46 40
2:00:54 2/28/2012 2 28 2012 2 666 524848 4820478 44 40
14:00:48 3/15/2014 3 15 2014 14 913 527483 4820489 38 40
12:00:56 4/6/2012 4 6 2012 12 670 525919 4820483 41 40
12:00:48 3/16/2010 3 16 2010 12 642 526137 4820484 40 40
22:00:42 4/9/2011 4 9 2011 22 659 521788 4820468 148 40
16:00:54 2/14/2010 2 14 2010 16 642 525988 4820483 41 40
10:00:50 3/27/2013 3 27 2013 10 663        523208  4820473 149     40
18:00:48        4/11/2009       4       11      2009    18      639     526815  4820487 39      40
10:00:52        4/2/2011        4       2       2011    10      658     524172  4820477 119     38
12:00:42        4/11/2011       4       11      2011    12      661     523839  4820475 151     40
12:00:54        4/8/2009        4       8       2009    12      638     523904  4820476 151     40
6:00:20 4/14/2008       4       14      2008    6       635     521889  4820469 148     40
10:00:41        4/7/2011        4       7       2011    10      654     525075  4820480 44      40
10:00:54        3/20/2010       3       20      2010    10      642     523812  4820476 151     40
8:00:48 4/3/2011        4       3       2011    8       660     523855  4820476 151     40
6:00:48 1/5/2013        1       5       2013    6       677     521768  4820469 148     40
14:00:45        3/18/2014       3       18      2014    14      913     527574  4820491 38      40
16:00:41        3/16/2010       3       16      2010    16      746     526073  4820485 40      40
16:00:51        3/7/2010        3       7       2010    16      642     527297  4820490 38      40
14:00:53        3/21/2010       3       21      2010    14      652     524493  4820479 46      40
16:00:41        4/12/2010       4       12      2010    16      653     523469  4820476 149     40
14:00:42        4/3/2011        4       3       2011    14      661     525037  4820482 44      40
16:00:24        4/21/2009       4       21      2009    16      634     523524  4820476 149     40
12:00:09        4/24/2009 4 24 2009 12 645 527549 4820492 38 40
18:00:49 5/6/2010 5 6 2010 18 652 525377 4820483 42 40
10:00:42 3/29/2011 3 29 2011 10 660 524261 4820479 119 38
12:00:54 4/10/2010 4 10 2010 12 640 523670 4820477 151 40
0:00:43 4/10/2011 4 10 2011 0 659 521789 4820471 148 40
12:00:53 3/22/2012 3 22 2012 12 670 523584 4820477 149 40
16:00:42 4/20/2013 4 20 2013 16 658 524297 4820480 119 38
4:00:54 4/14/2008 4 14 2008 4 635 521886 4820472 148 40
16:00:53 4/2/2012 4 2 2012 16 663 525562 4820485 42 40
10:00:54 12/23/2010 12 23 2010 10 639 527267 4820492 38 40
4:00:48 3/16/2010 3 16 2010 4 651 527063 4820491 37 40
10:00:21 3/18/2011 3 18 2011 10 655 523309 4820477 149 40
6:00:49 12/31/2012 12 31 2012 6 663 523171 4820477 147 40
12:00:48 2/18/2011 2 18 2011 12 642 524879 4820483 44 40
8:00:31 12/31/2012 12 31 2012 8 663 523168 4820477 147 40
16:00:45 3/26/2010 3 26 2010 16 655 526431 4820489 39 40
12:00:26 3/24/2013 3 24 2013 12 663 525014 4820484 44 40
18:00:53 4/4/2009 4 4 2009 18 648 521625 4820472 148 40
8:00:54 4/1/2014 4 1 2014 8 916 523583 4820479 149 40
10:00:49 3/18/2011 3 18 2011 10 658 523307 4820478 149 40
10:01:11 3/20/2010 3 20 2010 10 652 523927 4820480 151 40
10:00:55 3/22/2011 3 22 2011 10 667 524417 4820482 46 40
8:01:15 4/12/2013 4 12 2013 8 658 523569 4820479 149 40
22:00:49 12/22/2010 12 22 2010 22 639 527146 4820493 37 40
6:00:47 12/20/2012 12 20 2012 6 665 525008 4820485 44 40
0:00:47 4/4/2009 4 4 2009 0 648 523374 4820479 149 40
18:00:49 4/26/2011 4 26 2011 18 662 523355 4820479 149 40
4:00:53 4/4/2009 4 4 2009 4 648 523377 4820479 149 40
16:00:48 4/10/2009 4 10 2009 16 645 524905 4820485 44 40
10:00:43 4/10/2012 4 10 2012 10 676 524218 4820482 119 38



16:00:35 1/25/2010 1 25 2010 16 644 526794 4820492 39 40
6:00:53 4/4/2009 4 4 2009 6 648 523379 4820479 149 40
12:00:24 3/18/2011 3 18 2011 12 662 523484 4820480 149 40
12:00:41 3/21/2009 3 21 2009 12 643 523577 4820480 149 40
10:00:37 3/31/2012 3 31 2012 10 670 525802 4820489 41 40
0:00:53 12/19/2010 12 19 2010 0 801 523177 4820479 147 40
14:00:54 4/3/2011 4 3 2011 14 801 524726 4820484 46 40
8:00:47 12/17/2013 12 17 2013 8 913 528298 4820499 45 40
8:00:44 4/3/2011 4 3 2011 8 655 523793 4820481 151 40
22:00:43 12/16/2010 12 16 2010 22 639 527859 4820497 43 40
2:00:48 4/10/2011 4 10 2011 2 659 521791 4820475 148 40
6:00:30 3/24/2014 3 24 2014 6 907 525073 4820486 44 40
18:00:32 4/3/2012 4 3 2012 18 671 523578 4820481 149 40
0:00:54 12/28/2012 12 28 2012 0 675 523159 4820479 147 40
12:00:25 1/3/2013 1 3 2013 12 670 523156 4820479 147 40
22:00:56 4/3/2009 4 3 2009 22 648 523377 4820480 149 40
10:00:42 2/19/2011 2 19 2011 10 646 524843 4820486 44 40
10:00:53 3/23/2011 3 23 2011 10 665 523305 4820480 149 40
18:00:36 12/28/2012 12 28 2012 18 670 523105 4820480 147 40
6:00:48 4/4/2010 4 4 2010 6 644 523841 4820483 151 40
4:00:50 3/24/2014 3 24 2014 4 907 525076 4820488 44 40
18:00:51 4/8/2011 4 8 2011 18 655 522691 4820479 146 40
18:01:08 12/22/2010 12 22 2010 18 639 527154 4820496 37 40
10:01:12 3/24/2010 3 24 2010 10 651 523374 4820482 149 40
10:00:50 1/3/2013 1 3 2013 10 670 523157 4820481 147 40
8:00:53 3/29/2011 3 29 2011 8 667 524801 4820487 46 40
20:00:41 4/25/2013 4 25 2013 20 658 522061 4820478 145 40
0:00:56 5/1/2009 5 1 2009 0 648 521734 4820477 148 40
18:00:26 4/9/2011 4 9 2011 18 665 522107 4820478 145 40
12:00:47 4/4/2012 4 4 2012 12 663 524095 4820485 119 38
16:00:42 1/14/2010 1 14 2010 16 640 526076 4820492 40 40
16:00:53 3/26/2010 3 26 2010 16 639 526534 4820494 39 40
6:00:52 3/24/2014 3 24 2014 6 918 524924 4820488 44 40
10:00:56 4/16/2009 4 16 2009 10 635 522673 4820480 146 40
8:00:54 4/6/2009 4 6 2009 8 642 523376 4820483 149 40
14:01:12 4/27/2011 4 27 2011 14 658 526191 4820493 40 40
10:01:18 3/11/2011 3 11 2011 10 801 523794 4820484 151 40
12:00:16 4/4/2010 4 4 2010 12 639 526596 4820495 39 40
12:00:26 3/28/2012 3 28 2012 12 676 523079 4820482 147 40
2:00:54 12/19/2010 12 19 2010 2 801 523169 4820482 147 40
16:00:49 4/12/2011 4 12 2011 16 663 522833 4820481 147 40
12:00:47 3/23/2010 3 23 2010 12 642 524434 4820487 46 40
8:00:55 3/21/2014 3 21 2014 8 916 524768 4820488 46 40
12:00:48 4/6/2013 4 6 2013 12 663 524821 4820489 44 40
8:00:55 4/6/2011 4 6 2011 8 662 524385 4820487 119 38
6:00:56 4/5/2009 4 5 2009 6 646 523527 4820484 149 40
22:00:53 12/15/2012 12 15 2012 22 666 527607 4820500 38 40
4:00:34 12/9/2011 12 9 2011 4 801 523193 4820484 147 40
8:00:56 3/26/2012 3 26 2012 8 676 524618 4820489 46 40
18:00:51 4/8/2011 4 8 2011 18 801 522681 4820482 146 40
18:00:55 4/17/2011 4 17 2011 18 647 521728 4820479 148 40
18:00:23 4/13/2011 4 13 2011 18 662 522149 4820481 145 40
14:00:42 4/3/2011 4 3 2011 14 662 523840 4820487 151 40
12:00:41 4/7/2011 4 7 2011 12 663 525122 4820492 44 40



12:01:04 2/18/2011 2 18 2011 12 646 525037 4820491 44 40
18:00:53 3/12/2014 3 12 2014 18 913 527821 4820502 43 40
4:00:48 11/23/2011 11 23 2011 4 667 527485 4820501 38 40
18:01:51 4/2/2012 4 2 2012 18 663 525408 4820493 42 40
6:00:53 1/6/2013 1 6 2013 6 679 521629 4820480 148 40
12:00:41 3/27/2014 3 27 2014 12 909 524498 4820490 46 40
8:00:49 4/9/2012 4 9 2012 8 670 524729 4820490 46 40
18:00:47 4/11/2012 4 11 2012 18 670 527029 4820499 37 40
0:00:56 4/25/2011 4 25 2011 0 668 527663 4820502 43 40
12:00:40 3/7/2010 3 7 2010 12 642 527170 4820500 37 40
16:00:47 3/31/2012 3 31 2012 16 677 522890 4820484 147 40
14:00:48 4/3/2011 4 3 2011 14 665 525053 4820492 44 40
18:00:42 12/22/2010 12 22 2010 18 639 527171 4820500 37 40
14:00:47 4/3/2011 4 3 2011 14 659 524290 4820489 119 38
16:01:11 3/25/2010 3 25 2010 16 651 524579 4820491 46 40
18:00:53 2/20/2010 2 20 2010 18 644 527941 4820504 43 40
10:00:41 4/5/2011 4 5 2011 10 662 524456 4820490 46 40
8:01:01 4/7/2014 4 7 2014 8 916 522752 4820485 146 40
10:00:41 4/4/2011 4 4 2011 10 659 524393 4820491 119 38
18:00:41 4/17/2008 4 17 2008 18 634 522017 4820483 145 40
10:00:54 12/8/2011 12 8 2011 10 659 521695 4820482 148 40
14:00:42 3/7/2010 3 7 2010 14 642 527274 4820502 38 40
10:01:09 3/31/2014 3 31 2014 10 913 523888 4820489 151 40
16:00:47 4/13/2010 4 13 2010 16 640 524806 4820493 44 40
18:01:23 4/7/2011 4 7 2011 18 668 525004 4820494 44 40
14:00:41 3/24/2010 3 24 2010 14 651 523437 4820488 149 40
8:00:13 4/3/2009 4 3 2009 8 648 523584 4820489 149 40
22:00:42 4/11/2010 4 11 2010 22 650 521714 4820482 148 40
14:00:52 3/28/2012 3 28 2012 14 680 523215 4820487 149 40
12:00:26 4/4/2012 4 4 2012 12 681 523746 4820489 151 40
2:00:54 4/4/2009 4 4 2009 2 648 523376 4820488 149 40
0:00:12 4/12/2008 4 12 2008 0 636 521864 4820483 148 40
22:00:54 4/24/2011 4 24 2011 22 668 527653 4820504 43 40
14:00:22 3/11/2014 3 11 2014 14 916 525088 4820494 44 40
0:00:54 4/24/2013 4 24 2013 0 679 521371 4820482 150 38
10:00:47 3/28/2014 3 28 2014 10 913 524900 4820494 44 40
14:01:25 4/7/2011 4 7 2011 14 664 525070 4820495 44 40
16:00:43 4/27/2011 4 27 2011 16 655 524268 4820492 119 38
18:00:51 4/8/2011 4 8 2011 18 801 521845 4820484 148 40
14:00:53 3/16/2012 3 16 2012 14 666 523199 4820488 147 40
12:00:53 2/18/2011 2 18 2011 12 639 524899 4820495 44 40
10:00:49 3/27/2014 3 27 2014 10 909 524492 4820493 46 40
16:00:23 4/23/2013 4 23 2013 16 658 523303 4820489 149 40
10:00:23 3/25/2010 3 25 2010 10 641 523249 4820489 149 40
10:00:41 4/7/2011 4 7 2011 10 655 525049 4820496 44 40
18:00:45 4/20/2014 4 20 2014 18 917 524144 4820493 119 38
0:00:54 3/21/2008 3 21 2008 0 631 523181 4820490 147 40
10:01:12 3/18/2011 3 18 2011 10 666 523329 4820490 149 40
10:00:48 3/16/2011 3 16 2011 10 650 523951 4820492 151 40
12:00:49 3/7/2010 3 7 2010 12 647 527297 4820505 38 40
16:00:54 3/18/2011 3 18 2011 16 668 523208 4820490 149 40
10:00:53 4/6/2009 4 6 2009 10 648 524394 4820495 119 38
4:00:56 3/22/2012 3 22 2012 4 666 523447 4820491 149 40
12:00:47 1/5/2011 1 5 2011 12 638 523123 4820490 147 40



22:00:41 4/2/2012 4 2 2012 22 680 521718 4820486 148 40
14:00:48 4/4/2010 4 4 2010 14 639 526835 4820504 37 40
18:00:36 12/14/2010 12 14 2010 18 639 528274 4820510 45 40
14:00:25 4/26/2013 4 26 2013 14 679 523346 4820491 149 40
12:00:53 4/24/2011 4 24 2011 12 667 523343 4820491 149 40
12:00:48 1/17/2010 1 17 2010 12 640 525705 4820500 41 40
18:00:41 5/1/2011 5 1 2011 18 655 524229 4820494 119 38
8:00:56 4/16/2010 4 16 2010 8 646 523335 4820491 149 40
18:00:49 4/9/2011 4 9 2011 18 660 522287 4820488 145 40
10:00:54 4/7/2011 4 7 2011 10 664 525030 4820497 44 40
14:00:41 1/17/2010 1 17 2010 14 640 525704 4820500 41 40
8:00:56 3/14/2014 3 14 2014 8 917 525268 4820499 42 40
20:01:12 12/19/2013 12 19 2013 20 913 526982 4820505 37 40
22:00:31 4/30/2009 4 30 2009 22 648 521730 4820486 148 40
2:02:12 1/10/2010 1 10 2010 2 638 521725 4820487 148 40
16:00:42 4/3/2011 4 3 2011 16 662 523811 4820494 151 40
12:00:54 4/25/2014 4 25 2014 12 908 523961 4820495 151 40
8:00:23 1/25/2012 1 25 2012 8 666 525055 4820499 44 40
6:00:54 1/10/2010 1 10 2010 6 638 521725 4820487 148 40
12:00:51 3/16/2011 3 16 2011 12 650 523951 4820495 151 40
4:01:53 4/18/2013 4 18 2013 4 677 525720 4820502 41 40
12:00:54 3/1/2014 3 1 2014 12 909 526405 4820505 40 40
4:00:53 1/10/2010 1 10 2010 4 638 521723 4820488 148 40
4:00:49 4/17/2013 4 17 2013 4 677 525975 4820503 41 40
10:00:17 4/29/2009 4 29 2009 10 648 524310 4820498 119 38
18:00:56 4/15/2008 4 15 2008 18 635 521380 4820488 150 38
12:00:43 4/21/2011 4 21 2011 12 666 525663 4820503 41 40
6:00:53 4/20/2010 4 20 2010 6 650 524565 4820499 46 40
8:01:30 3/23/2014 3 23 2014 8 914 523487 4820495 149 40
2:00:50 11/27/2011 11 27 2011 2 650 527653 4820511 43 40
4:00:30 3/24/2014 3 24 2014 4 918 524925 4820501 44 40
16:00:56 3/19/2010 3 19 2010 16 651 523644 4820496 151 40
10:00:49 3/26/2011 3 26 2011 10 655 524623 4820500 46 40
10:00:50 3/24/2013 3 24 2013 10 663 524980 4820501 44 40
10:00:56 3/11/2014 3 11 2014 10 917 524137 4820498 119 38
2:00:36 4/5/2009 4 5 2009 2 638 521727 4820490 148 40
12:00:54 3/26/2013 3 26 2013 12 671 523883 4820497 151 40
14:00:25 1/3/2013 1 3 2013 14 670 523095 4820495 147 40
6:00:42 3/22/2012 3 22 2012 6 666 523449 4820496 149 40
10:00:17 3/28/2009 3 28 2009 10 645 523599 4820497 149 40
16:00:47 3/21/2014 3 21 2014 16 918 524337 4820499 119 38
4:00:47 4/5/2009 4 5 2009 4 638 521726 4820491 148 40
14:00:24 4/28/2009 4 28 2009 14 645 528445 4820516 47 40
10:00:25 3/7/2014 3 7 2014 10 908 523544 4820497 149 40
10:00:24 4/8/2009 4 8 2009 10 642 523917 4820498 151 40
14:00:39 2/18/2011 2 18 2011 14 639 524579 4820501 46 40
10:00:53 3/29/2011 3 29 2011 10 669 524159 4820499 119 38
16:00:50 3/28/2010 3 28 2010 16 639 524636 4820501 46 40
10:00:48 3/1/2014 3 1 2014 10 918 526121 4820507 40 40
20:00:28 1/6/2014 1 6 2014 20 916 522354 4820493 145 40
12:00:54 3/1/2014 3 1 2014 12 918 526218 4820508 40 40
4:00:53 4/18/2008 4 18 2008 4 637 521856 4820492 148 40
22:00:13 4/9/2010 4 9 2010 22 650 523864 4820499 151 40
12:00:50 4/28/2009 4 28 2009 12 644 524466 4820502 46 40



22:00:54 3/23/2012 3 23 2012 22 680 523222 4820497 149 40
10:00:50 4/4/2010 4 4 2010 10 655 525100 4820504 44 40
8:00:25 4/10/2012 4 10 2012 8 677 524340 4820502 119 38
16:00:46 3/26/2009 3 26 2009 16 637 523900 4820500 151 40
22:00:10 4/6/2008 4 6 2008 22 632 521689 4820493 148 40
12:00:40 4/28/2009 4 28 2009 12 646 523183 4820498 147 40
10:00:43 4/9/2012 4 9 2012 10 658 524415 4820502 46 40
18:00:52 3/25/2012 3 25 2012 18 677 522270 4820495 145 40
0:00:55 4/10/2008 4 10 2008 0 635 521892 4820494 148 40
16:01:24 3/16/2010 3 16 2010 16 651 525834 4820508 41 40
14:00:30 4/3/2012 4 3 2012 14 681 522480 4820496 146 40
14:00:53 3/28/2014 3 28 2014 14 918 524813 4820504 44 40
6:00:44 4/18/2008 4 18 2008 6 637 521867 4820494 148 40
16:00:54 4/11/2010 4 11 2010 16 640 524409 4820503 46 40
22:00:23 4/9/2008 4 9 2008 22 635 521886 4820494 148 40
12:00:23 4/7/2009 4 7 2009 12 645 525130 4820506 44 40
10:00:35 3/26/2009 3 26 2009 10 645 523676 4820501 151 40
14:00:18 3/26/2009 3 26 2009 14 645 523382 4820500 149 40
14:00:22 4/12/2011 4 12 2011 14 663 522864 4820498 147 40
10:00:44 4/6/2012 4 6 2012 10 678 525609 4820508 41 40
22:00:53 4/21/2012 4 21 2012 22 671 523415 4820500 149 40
10:01:11 4/19/2014 4 19 2014 10 917 525783 4820509 41 40
12:00:10 4/19/2008 4 19 2008 12 636 523958 4820502 151 40
22:01:00 4/12/2011 4 12 2011 22 668 521757 4820495 148 40
18:01:13 3/25/2012 3 25 2012 18 671 522412 4820498 146 40
12:00:48 3/18/2011 3 18 2011 12 668 523468 4820501 149 40
10:00:23 4/2/2011 4 2 2011 10 666 523657 4820502 151 40
2:00:56 3/25/2012 3 25 2012 2 676 523378 4820501 149 40
14:00:54 4/3/2011 4 3 2011 14 669 524733 4820506 46 40
18:00:12 4/8/2011 4 8 2011 18 650 521848 4820496 148 40
10:00:23 4/2/2009 4 2 2009 10 645 523441 4820502 149 40
2:00:45 4/5/2013 4 5 2013 2 663 521400 4820495 150 38
10:00:54 4/6/2009 4 6 2009 10 638 524129 4820504 119 38
0:00:53 2/13/2010 2 13 2010 0 644 528519 4820521 47 40
10:00:42 4/4/2012 4 4 2012 10 663 523380 4820502 149 40
18:00:48 4/3/2012 4 3 2012 18 681 522092 4820498 145 40
12:00:26 1/26/2014 1 26 2014 12 916 523270 4820502 149 40
14:00:55 4/4/2011 4 4 2011 14 667 525421 4820510 42 40
6:00:54 3/23/2012 3 23 2012 6 670 523322 4820502 149 40
16:00:49 3/30/2009 3 30 2009 16 645 523008 4820501 147 40
0:00:53 4/5/2009 4 5 2009 0 638 521738 4820497 148 40
0:01:41 4/15/2010 4 15 2010 0 639 526571 4820515 39 40
10:00:47 3/27/2011 3 27 2011 10 662 524891 4820509 44 40
4:00:56 4/10/2008 4 10 2008 4 635 521892 4820498 148 40
10:00:54 1/5/2011 1 5 2011 10 638 523075 4820502 147 40
16:00:25 3/26/2009 3 26 2009 16 645 523042 4820502 147 40
12:00:54 3/26/2009 3 26 2009 12 645 523676 4820504 151 40
14:00:39 3/23/2013 3 23 2013 14 658 523352 4820504 149 40
12:00:53 4/5/2011 4 5 2011 12 668 524489 4820508 46 40
10:00:48 4/12/2011 4 12 2011 10 663 523579 4820505 149 40
10:00:49 4/2/2009 4 2 2009 10 635 523562 4820505 149 40
10:01:18 2/10/2011 2 10 2011 10 646 523568 4820505 149 40
22:00:21 4/4/2009 4 4 2009 22 638 521737 4820499 148 40
8:00:48 4/16/2014 4 16 2014 8 916 524717 4820509 46 40



6:01:11 4/5/2009 4 5 2009 6 635 523515 4820505 149 40
12:00:56 3/10/2014 3 10 2014 12 916 524100 4820507 119 38
8:00:27 12/23/2008 12 23 2008 8 632 523203 4820504 147 40
10:00:54 3/22/2008 3 22 2008 10 634 523508 4820505 149 40
12:00:53 4/6/2011 4 6 2011 12 655 525317 4820512 42 40
16:00:47 4/26/2013 4 26 2013 16 679 523218 4820504 149 40
4:00:49 4/5/2009 4 5 2009 4 635 523515 4820506 149 40
16:00:47 4/3/2014 4 3 2014 16 914 523411 4820505 149 40
20:00:45 1/11/2012 1 11 2012 20 665 527516 4820521 38 40
12:00:54 4/11/2011 4 11 2011 12 650 524353 4820509 119 38
12:00:23 4/2/2011 4 2 2011 12 662 523760 4820507 151 40
10:00:37 4/5/2011 4 5 2011 10 666 524382 4820509 119 38
14:00:27 3/28/2012 3 28 2012 14 658 522975 4820504 147 40
10:00:21 3/29/2011 3 29 2011 10 667 524322 4820509 119 38
8:00:53 1/11/2012 1 11 2012 8 665 527689 4820522 43 40
14:00:23 4/1/2009 4 1 2009 14 645 523087 4820505 147 40
10:00:53 4/13/2009 4 13 2009 10 644 525967 4820516 41 40
10:00:48 5/11/2011 5 11 2011 10 655 523665 4820507 151 40
16:00:53 4/4/2010 4 4 2010 16 644 524995 4820512 44 40
10:00:55 3/23/2011 3 23 2011 10 650 523329 4820506 149 40
6:00:55 1/3/2012 1 3 2012 6 663 521331 4820500 150 38
8:00:48 4/6/2009 4 6 2009 8 635 523528 4820507 149 40
16:00:24 3/31/2012 3 31 2012 16 680 523843 4820509 151 40
16:00:23 4/24/2009 4 24 2009 16 645 527627 4820523 43 40
18:00:29 4/8/2011 4 8 2011 18 655 521857 4820502 148 40
14:00:23 3/9/2012 3 9 2012 14 666 524113 4820510 119 38
12:00:21 4/7/2011 4 7 2011 12 664 525038 4820513 44 40
10:00:53 4/6/2009 4 6 2009 10 633 524074 4820510 119 38
8:00:48 3/27/2010 3 27 2010 8 654 525501 4820516 42 40
14:00:39 3/19/2014 3 19 2014 14 917 523678 4820509 151 40
8:01:12 3/10/2012 3 10 2012 8 666 523698 4820510 151 40
12:00:55 3/29/2011 3 29 2011 12 667 524323 4820512 119 38
12:00:42 4/10/2014 4 10 2014 12 913 525540 4820516 42 40
2:00:41 4/10/2008 4 10 2008 2 635 521894 4820504 148 40
14:00:49 3/26/2009 3 26 2009 14 647 523016 4820508 147 40
18:00:49 4/9/2008 4 9 2008 18 635 521888 4820505 148 40
12:00:23 4/13/2009 4 13 2009 12 648 523784 4820511 151 40
16:00:47 4/19/2011 4 19 2011 16 661 521691 4820504 148 40
8:00:46 3/22/2014 3 22 2014 8 916 523912 4820512 151 40
8:01:18 4/4/2011 4 4 2011 8 667 524467 4820514 46 40
10:00:44 4/13/2009 4 13 2009 10 641 522700 4820508 146 40
10:00:50 4/4/2012 4 4 2012 10 678 525405 4820517 42 40
22:01:11 4/11/2010 4 11 2010 22 644 521736 4820505 148 40
18:00:42 4/19/2009 4 19 2009 18 645 527819 4820527 43 40
10:00:48 4/6/2009 4 6 2009 10 644 524090 4820513 119 38
2:00:14 4/5/2009 4 5 2009 2 635 523511 4820511 149 40
10:00:48 3/23/2011 3 23 2011 10 663 523354 4820511 149 40
12:00:53 4/22/2009 4 22 2009 12 640 524567 4820515 46 40
18:00:56 4/9/2011 4 9 2011 18 655 522286 4820507 145 40
0:00:48 1/5/2013 1 5 2013 0 677 521703 4820506 148 40
12:00:55 3/9/2014 3 9 2014 12 916 523619 4820512 151 40
22:00:31 4/8/2010 4 8 2010 22 638 521323 4820504 150 38
10:00:41 3/10/2014 3 10 2014 10 916 524100 4820514 119 38
14:00:47 3/26/2009 3 26 2009 14 644 523405 4820512 149 40



8:00:48 4/4/2011 4 4 2011 8 662 523962 4820514 151 40
4:00:41 4/20/2010 4 20 2010 4 650 524562 4820516 46 40
12:00:48 4/14/2010 4 14 2010 12 642 525790 4820520 41 40
18:00:42 4/27/2009 4 27 2009 18 645 528195 4820530 45 40
8:00:48 4/6/2011 4 6 2011 8 660 524466 4820516 46 40
12:00:31 2/20/2014 2 20 2014 12 918 523393 4820512 149 40
12:00:54 1/6/2014 1 6 2014 12 671 523053 4820511 147 40
14:00:25 3/28/2011 3 28 2011 14 659 525177 4820519 44 40
6:00:50 1/25/2012 1 25 2012 6 666 525098 4820519 44 40
4:00:42 1/25/2012 1 25 2012 4 666 525095 4820519 44 40
2:00:20 4/20/2010 4 20 2010 2 654 524474 4820517 46 40
4:00:24 2/22/2010 2 22 2010 4 642 525773 4820522 41 40
12:00:53 4/10/2012 4 10 2012 12 676 524162 4820516 119 38
14:00:48 3/23/2011 3 23 2011 14 650 523519 4820514 149 40
4:00:44 4/21/2009 4 21 2009 4 634 523177 4820513 147 40
2:00:29 4/14/2008 4 14 2008 2 635 521847 4820508 148 40
18:00:48 4/7/2011 4 7 2011 18 659 523432 4820514 149 40
8:00:41 4/23/2014 4 23 2014 8 917 524955 4820519 44 40
18:00:36 12/15/2010 12 15 2010 18 639 527498 4820529 38 40
10:01:24 3/18/2011 3 18 2011 10 665 523559 4820515 149 40
10:00:14 4/11/2010 4 11 2010 10 650 523359 4820514 149 40
12:01:11 4/11/2010 4 11 2010 12 650 523356 4820514 149 40
8:00:49 2/20/2011 2 20 2011 8 639 524581 4820519 46 40
12:01:14 2/12/2010 2 12 2010 12 642 526378 4820525 40 40
10:00:56 4/27/2010 4 27 2010 10 646 523204 4820514 147 40
8:00:49 12/22/2008 12 22 2008 8 637 523173 4820514 147 40
12:00:35 3/23/2011 3 23 2011 12 650 523403 4820515 149 40
14:00:53 1/6/2014 1 6 2014 14 671 523053 4820514 147 40
22:00:44 1/6/2014 1 6 2014 22 916 522318 4820511 145 40
2:00:25 1/25/2012 1 25 2012 2 666 525095 4820521 44 40
10:00:52 3/20/2010 3 20 2010 10 654 523858 4820517 151 40
4:00:49 4/3/2009 4 3 2009 4 645 523613 4820516 151 40
14:00:54 4/29/2011 4 29 2011 14 650 523765 4820516 151 40
12:00:42 4/1/2009 4 1 2009 12 645 523113 4820514 147 40
14:00:48 3/26/2009 3 26 2009 14 639 523207 4820515 149 40
10:00:22 4/12/2011 4 12 2011 10 666 523640 4820516 151 40
16:01:11 3/28/2010 3 28 2010 16 654 524720 4820520 46 40
0:01:14 4/10/2011 4 10 2011 0 666 522313 4820512 145 40
16:01:11 1/18/2010 1 18 2010 16 639 527269 4820530 38 40
16:00:34 3/24/2014 3 24 2014 16 907 523348 4820516 149 40
8:00:41 1/3/2012 1 3 2012 8 663 521738 4820510 148 40
4:00:42 1/14/2009 1 14 2009 4 632 521637 4820510 148 40
12:00:23 4/5/2009 4 5 2009 12 634 523925 4820519 151 40
6:00:48 2/22/2010 2 22 2010 6 642 525778 4820525 41 40
12:00:53 4/14/2011 4 14 2011 12 666 524722 4820522 46 40
12:00:50 4/19/2010 4 19 2010 12 651 524588 4820522 46 40
10:00:53 4/13/2011 4 13 2011 10 655 524832 4820523 44 40
10:00:41 4/14/2008 4 14 2008 10 635 524960 4820524 44 40
14:00:47 4/12/2009 4 12 2009 14 645 526370 4820529 40 40
16:00:24 4/8/2011 4 8 2011 16 660 524423 4820522 46 40
20:00:36 12/25/2013 12 25 2013 20 918 527747 4820535 43 40
12:00:42 3/20/2010 3 20 2010 12 654 524151 4820522 119 38
8:00:41 4/17/2013 4 17 2013 8 658 526699 4820531 39 40
12:00:48 4/25/2014 4 25 2014 12 907 523912 4820521 151 40



8:00:52 4/8/2009 4 8 2009 8 638 524299 4820523 119 38
8:00:50 2/22/2010 2 22 2010 8 642 525774 4820528 41 40
12:01:11 4/5/2014 4 5 2014 12 916 525294 4820526 42 40
0:00:24 12/28/2012 12 28 2012 0 671 522139 4820515 145 40
10:00:44 4/11/2011 4 11 2011 10 660 524142 4820523 119 38
2:01:42 12/28/2012 12 28 2012 2 671 522165 4820516 145 40
12:00:24 4/12/2010 4 12 2010 12 646 523714 4820522 151 40
6:00:41 2/20/2011 2 20 2011 6 639 524575 4820525 46 40
22:00:44 4/9/2011 4 9 2011 22 662 521783 4820516 148 40
4:00:29 4/15/2012 4 15 2012 4 658 524395 4820525 119 38
8:00:54 3/19/2011 3 19 2011 8 662 523436 4820521 149 40
12:00:36 3/21/2009 3 21 2009 12 640 524155 4820524 119 38
20:00:54 3/9/2013 3 9 2013 20 663 521727 4820516 148 40
12:00:41 4/27/2010 4 27 2010 12 646 523213 4820521 149 40
22:00:40 4/4/2013 4 4 2013 22 663 521393 4820515 150 38
8:00:12 3/21/2014 3 21 2014 8 908 524770 4820527 46 40
10:00:28 3/15/2012 3 15 2012 10 663 523568 4820522 149 40
6:00:42 4/3/2009 4 3 2009 6 645 523608 4820522 149 40
2:00:50 1/6/2013 1 6 2013 2 679 521636 4820516 148 40
10:00:47 3/20/2010 3 20 2010 10 651 523973 4820524 151 40
2:00:49 4/10/2011 4 10 2011 2 662 521785 4820517 148 40
6:00:43 4/15/2012 4 15 2012 6 658 524391 4820526 119 38
14:00:54 5/1/2011 5 1 2011 14 654 523410 4820523 149 40
10:00:49 3/27/2010 3 27 2010 10 746 525712 4820531 41 40
2:00:33 12/26/2013 12 26 2013 2 907 522559 4820520 146 40
16:01:07 3/12/2014 3 12 2014 16 913 527821 4820540 43 40
10:00:42 3/18/2011 3 18 2011 10 664 523432 4820524 149 40
4:00:47 4/6/2009 4 6 2009 4 634 521703 4820518 148 40
16:00:57 4/7/2011 4 7 2011 16 666 524837 4820529 44 40
6:00:54 4/6/2009 4 6 2009 6 634 521703 4820518 148 40
6:00:54 4/21/2009 4 21 2009 6 634 523209 4820523 149 40
12:00:48 3/28/2012 3 28 2012 12 680 523026 4820523 147 40
10:01:23 4/16/2014 4 16 2014 10 916 524705 4820529 46 40
12:00:41 1/25/2012 1 25 2012 12 666 525034 4820530 44 40
10:00:53 4/2/2011 4 2 2011 10 662 523790 4820525 151 40
16:01:49 3/16/2010 3 16 2010 16 638 525504 4820532 42 40
18:00:36 4/29/2008 4 29 2008 18 636 523858 4820526 151 40
16:00:44 4/27/2011 4 27 2011 16 666 524389 4820528 119 38
6:00:52 3/16/2010 3 16 2010 6 642 526909 4820537 37 40
12:01:17 3/7/2010 3 7 2010 12 639 527232 4820539 38 40
10:00:47 1/25/2012 1 25 2012 10 666 525035 4820530 44 40
12:01:12 3/20/2010 3 20 2010 12 642 523811 4820526 151 40
6:01:42 1/8/2010 1 8 2010 6 647 523186 4820524 147 40
14:00:53 1/25/2010 1 25 2010 14 642 525882 4820534 41 40
0:00:18 4/10/2011 4 10 2011 0 662 521780 4820519 148 40
10:00:48 2/20/2014 2 20 2014 10 918 523443 4820525 149 40
12:00:41 3/27/2011 3 27 2011 12 662 524894 4820531 44 40
10:00:53 3/1/2014 3 1 2014 10 909 526185 4820535 40 40
12:00:23 3/25/2009 3 25 2009 12 644 523500 4820526 149 40
14:00:48 4/5/2014 4 5 2014 14 908 525529 4820533 42 40
14:01:26 4/4/2010 4 4 2010 14 655 525179 4820532 44 40
8:00:51 2/21/2010 2 21 2010 8 642 527368 4820541 38 40
10:00:21 3/27/2010 3 27 2010 10 655 524971 4820532 44 40
12:00:41 3/20/2010 3 20 2010 12 640 524086 4820529 119 38



18:00:53 4/22/2011 4 22 2011 18 666 526309 4820537 40 40
8:00:54 3/26/2012 3 26 2012 8 663 523338 4820526 149 40
12:00:38 3/25/2010 3 25 2010 12 656 524169 4820529 119 38
12:00:48 3/29/2011 3 29 2011 12 661 525093 4820533 44 40
18:00:25 4/19/2013 4 19 2013 18 658 523941 4820529 151 40
6:00:55 12/15/2010 12 15 2010 6 801 521782 4820521 148 40
12:00:48 4/3/2012 4 3 2012 12 663 524966 4820533 44 40
18:01:24 5/9/2011 5 9 2011 18 668 527742 4820543 43 40
18:00:43 3/22/2014 3 22 2014 18 914 523238 4820526 149 40
10:00:48 3/24/2011 3 24 2011 10 665 523139 4820526 147 40
6:00:31 11/25/2010 11 25 2010 6 642 525731 4820536 41 40
6:00:54 4/5/2009 4 5 2009 6 638 523649 4820528 151 40
8:00:48 4/7/2010 4 7 2010 8 644 525156 4820534 44 40
14:00:47 3/28/2012 3 28 2012 14 670 523156 4820527 147 40
8:00:41 4/24/2011 4 24 2011 8 669 523871 4820529 151 40
12:00:47 3/27/2011 3 27 2011 12 660 524971 4820533 44 40
16:00:47 12/17/2010 12 17 2010 16 639 527949 4820545 43 40
10:00:43 4/10/2010 4 10 2010 10 650 523412 4820528 149 40
12:00:44 3/29/2011 3 29 2011 12 668 525290 4820535 42 40
12:00:30 3/25/2009 3 25 2009 12 648 523429 4820528 149 40
0:00:54 4/20/2010 4 20 2010 0 639 523345 4820528 149 40
10:00:46 4/9/2012 4 9 2012 10 678 524378 4820532 119 38
18:00:41 4/9/2011 4 9 2011 18 665 522495 4820525 146 40
4:00:55 12/28/2012 12 28 2012 4 671 522157 4820525 145 40
6:00:54 3/30/2014 3 30 2014 6 918 526706 4820541 39 40
2:00:49 4/12/2010 4 12 2010 2 642 526134 4820539 40 40
12:00:34 3/20/2012 3 20 2012 12 663 523300 4820529 149 40
0:00:48 12/16/2010 12 16 2010 0 639 527254 4820544 38 40
16:00:36 3/18/2014 3 18 2014 16 908 523900 4820531 151 40
18:00:58 5/6/2011 5 6 2011 18 668 527847 4820546 43 40
18:00:54 4/5/2012 4 5 2012 18 679 524933 4820535 44 40
0:00:48 12/17/2010 12 17 2010 0 639 527995 4820547 43 40
10:00:53 3/27/2011 3 27 2011 10 668 524891 4820535 44 40
16:00:23 4/5/2009 4 5 2009 16 645 524915 4820535 44 40
12:00:54 3/27/2010 3 27 2010 12 651 526571 4820542 39 40
18:01:09 3/23/2012 3 23 2012 18 676 523323 4820530 149 40
12:00:48 3/15/2012 3 15 2012 12 666 523629 4820531 151 40
12:00:29 4/10/2014 4 10 2014 12 907 525355 4820537 42 40
4:00:13 3/25/2012 3 25 2012 4 678 524851 4820536 44 40
10:00:47 3/27/2011 3 27 2011 10 667 524922 4820536 44 40
8:01:11 4/21/2014 4 21 2014 8 913 524119 4820533 119 38
10:01:06 3/20/2010 3 20 2010 10 640 524049 4820533 119 38
22:00:53 3/23/2012 3 23 2012 22 670 523162 4820530 147 40
18:00:54 12/5/2010 12 5 2010 18 642 527660 4820547 43 40
14:00:20 4/4/2011 4 4 2011 14 801 525043 4820537 44 40
4:00:53 3/16/2010 3 16 2010 4 642 526909 4820544 37 40
4:00:44 4/20/2010 4 20 2010 4 654 524470 4820535 46 40
12:00:42 4/7/2011 4 7 2011 12 655 525143 4820537 44 40
14:00:47 4/15/2009 4 15 2009 14 640 522627 4820529 146 40
18:00:43 4/26/2013 4 26 2013 18 658 523574 4820532 149 40
18:00:42 3/27/2010 3 27 2010 18 653 524313 4820535 119 38
22:00:48 4/9/2011 4 9 2011 22 666 522307 4820528 145 40
8:00:43 4/5/2012 4 5 2012 8 678 525205 4820538 42 40
18:01:13 12/15/2010 12 15 2010 18 639 527534 4820548 38 40



12:00:44 4/20/2011 4 20 2011 12 655 524275 4820535 119 38
18:00:55 1/24/2010 1 24 2010 18 639 527812 4820549 43 40
12:00:47 3/20/2010 3 20 2010 12 652 523921 4820534 151 40
14:00:49 4/12/2011 4 12 2011 14 664 523282 4820532 149 40
8:00:48 4/3/2011 4 3 2011 8 668 524253 4820536 119 38
8:00:53 3/26/2012 3 26 2012 8 666 524892 4820538 44 40
12:00:41 4/12/2011 4 12 2011 12 662 523375 4820533 149 40
6:00:36 3/25/2014 3 25 2014 6 907 524450 4820537 46 40
4:00:29 11/27/2011 11 27 2011 4 650 527608 4820549 38 40
12:00:53 4/15/2009 4 15 2009 12 640 522629 4820531 146 40
18:00:36 3/25/2010 3 25 2010 18 647 522013 4820529 145 40
12:00:53 3/15/2012 3 15 2012 12 663 523556 4820534 149 40
18:00:15 3/23/2012 3 23 2012 18 670 523294 4820534 149 40
14:00:48 12/17/2010 12 17 2010 14 639 528335 4820553 45 40
16:00:42 4/12/2009 4 12 2009 16 647 522173 4820530 145 40
10:00:43 4/12/2011 4 12 2011 10 662 523375 4820534 149 40
14:00:39 3/21/2014 3 21 2014 14 907 523475 4820535 149 40
18:01:11 11/29/2009 11 29 2009 18 647 523857 4820537 151 40
20:00:54 12/5/2013 12 5 2013 20 916 527586 4820551 38 40
2:00:53 4/20/2010 4 20 2010 2 639 523403 4820535 149 40
6:00:22 5/1/2010 5 1 2010 6 650 526008 4820545 41 40
12:00:24 4/21/2009 4 21 2009 12 640 523897 4820538 151 40
16:00:41 3/21/2014 3 21 2014 16 916 523947 4820538 151 40
10:00:23 3/28/2010 3 28 2010 10 644 526600 4820548 39 40
4:00:42 12/17/2010 12 17 2010 4 639 527987 4820554 43 40
8:00:23 4/27/2008 4 27 2008 8 631 522699 4820535 146 40
4:00:50 3/25/2014 3 25 2014 4 907 524451 4820541 46 40
18:00:22 4/21/2012 4 21 2012 18 676 524360 4820541 119 38
22:00:47 4/7/2011 4 7 2011 22 668 524448 4820542 46 40
10:00:48 3/19/2011 3 19 2011 10 655 523547 4820539 149 40
16:01:12 4/4/2014 4 4 2014 16 679 523848 4820540 151 40
10:00:44 4/4/2011 4 4 2011 10 650 524326 4820542 119 38
2:00:49 5/13/2011 5 13 2011 2 668 527686 4820555 43 40
10:00:50 3/11/2011 3 11 2011 10 650 523649 4820540 151 40
10:00:20 4/9/2009 4 9 2009 10 645 524393 4820543 119 38
16:00:56 2/26/2010 2 26 2010 16 642 525353 4820546 42 40
10:00:43 3/28/2009 3 28 2009 10 635 523475 4820540 149 40
16:00:41 4/7/2011 4 7 2011 16 655 525280 4820546 42 40
14:00:42 3/28/2012 3 28 2012 14 678 523420 4820539 149 40
22:00:53 4/23/2013 4 23 2013 22 679 521460 4820533 150 38
8:00:55 4/17/2008 4 17 2008 8 631 522936 4820538 147 40
16:00:48 3/30/2014 3 30 2014 16 907 523235 4820539 149 40
22:00:43 3/23/2012 3 23 2012 22 676 523198 4820539 147 40
18:00:54 4/8/2008 4 8 2008 18 632 521316 4820533 150 38
18:00:51 4/15/2010 4 15 2010 18 654 522125 4820536 145 40
12:00:12 3/27/2011 3 27 2011 12 668 524907 4820546 44 40
22:02:01 4/19/2010 4 19 2010 22 639 523404 4820541 149 40
0:00:48 12/23/2008 12 23 2008 0 632 523155 4820540 147 40
14:00:48 4/14/2012 4 14 2012 14 658 523633 4820542 151 40
10:00:58 2/24/2013 2 24 2013 10 666 524900 4820547 44 40
10:00:54 4/3/2009 4 3 2009 10 642 523209 4820541 149 40
2:00:48 4/25/2011 4 25 2011 2 668 527681 4820558 43 40
10:00:31 4/5/2011 4 5 2011 10 667 524392 4820545 119 38
12:00:25 4/21/2009 4 21 2009 12 634 523555 4820542 149 40



0:00:52 4/12/2010 4 12 2010 0 644 521781 4820536 148 40
18:00:56 4/3/2012 4 3 2012 18 675 526184 4820552 40 40
10:00:41 4/4/2012 4 4 2012 10 681 523201 4820542 147 40
10:00:42 4/5/2011 4 5 2011 10 658 524460 4820546 46 40
14:00:42 12/8/2010 12 8 2010 14 655 523078 4820542 147 40
14:00:47 4/5/2009 4 5 2009 14 645 524896 4820549 44 40
18:00:20 4/15/2009 4 15 2009 18 640 521347 4820536 150 38
16:00:41 4/15/2011 4 15 2011 16 665 524402 4820547 46 40
12:00:53 1/9/2010 1 9 2010 12 644 523209 4820543 149 40
8:00:53 4/6/2011 4 6 2011 8 668 524442 4820547 46 40
10:00:18 4/5/2011 4 5 2011 10 668 524474 4820548 46 40
16:00:59 1/18/2010 1 18 2010 16 640 527277 4820559 38 40
12:00:54 1/4/2013 1 4 2013 12 677 522205 4820540 145 40
2:00:54 12/23/2008 12 23 2008 2 632 523155 4820543 147 40
22:00:07 4/10/2008 4 10 2008 22 632 521326 4820537 150 38
8:00:53 3/22/2014 3 22 2014 8 909 523902 4820546 151 40
18:00:49 4/4/2009 4 4 2009 18 638 521451 4820538 150 38
6:00:54 12/14/2010 12 14 2010 6 639 527722 4820561 43 40
10:00:54 4/13/2009 4 13 2009 10 645 527691 4820561 43 40
10:00:19 4/12/2009 4 12 2009 10 639 525294 4820552 42 40
16:00:53 2/20/2014 2 20 2014 16 918 523091 4820544 147 40
16:00:42 4/10/2014 4 10 2014 16 908 524454 4820549 46 40
18:00:37 4/20/2009 4 20 2009 18 634 523221 4820545 149 40
4:00:24 4/25/2011 4 25 2011 4 668 527685 4820562 43 40
14:00:54 1/5/2011 1 5 2011 14 638 523061 4820544 147 40
14:00:38 1/4/2013 1 4 2013 14 677 522202 4820541 145 40
12:00:54 3/31/2014 3 31 2014 12 913 523943 4820547 151 40
10:00:23 4/4/2011 4 4 2011 10 666 524453 4820549 46 40
10:00:27 4/16/2010 4 16 2010 10 646 523376 4820546 149 40
10:00:25 4/12/2010 4 12 2010 10 640 525370 4820553 42 40
16:01:11 3/26/2014 3 26 2014 16 908 523750 4820547 151 40
18:00:50 3/25/2012 3 25 2012 18 676 522647 4820543 146 40
12:00:53 3/6/2012 3 6 2012 12 666 524333 4820549 119 38
12:00:34 3/25/2008 3 25 2008 12 636 523822 4820548 151 40
12:00:53 3/7/2010 3 7 2010 12 640 527335 4820561 38 40
10:00:43 5/11/2011 5 11 2011 10 664 526783 4820559 39 40
16:00:54 3/27/2009 3 27 2009 16 642 523124 4820546 147 40
8:00:23 4/2/2011 4 2 2011 8 655 523571 4820547 149 40
14:00:53 3/13/2014 3 13 2014 14 918 524838 4820552 44 40
12:00:53 4/10/2013 4 10 2013 12 658 523700 4820548 151 40
14:00:25 4/24/2013 4 24 2013 14 679 523575 4820548 149 40
10:00:20 4/12/2011 4 12 2011 10 661 523398 4820547 149 40
22:00:54 11/29/2012 11 29 2012 22 677 522270 4820543 145 40
10:00:27 3/15/2012 3 15 2012 10 666 523636 4820548 151 40
10:00:54 3/28/2013 3 28 2013 10 663 524119 4820550 119 38
12:00:31 3/30/2010 3 30 2010 12 746 526713 4820561 39 40
10:00:15 4/30/2011 4 30 2011 10 664 525240 4820555 42 40
18:00:55 1/4/2011 1 4 2011 18 638 522699 4820546 146 40
16:01:12 3/15/2014 3 15 2014 16 913 527638 4820565 43 40
14:01:25 3/25/2010 3 25 2010 14 656 524323 4820552 119 38
16:00:44 4/12/2011 4 12 2011 16 664 523274 4820548 149 40
16:00:54 3/14/2014 3 14 2014 16 913 527823 4820566 43 40
14:00:14 4/27/2011 4 27 2011 14 662 524161 4820552 119 38
10:00:23 4/28/2009 4 28 2009 10 646 523169 4820548 147 40



8:00:44 3/16/2010 3 16 2010 8 642 526877 4820563 37 40
0:00:53 1/5/2011 1 5 2011 0 638 522616 4820547 146 40
10:00:54 4/10/2013 4 10 2013 10 658 523665 4820551 151 40
2:01:05 4/23/2010 4 23 2010 2 746 527023 4820564 37 40
12:00:43 4/27/2011 4 27 2011 12 655 525091 4820556 44 40
12:00:39 4/3/2012 4 3 2012 12 673 525188 4820557 44 40
12:00:56 3/29/2012 3 29 2012 12 676 525155 4820557 44 40
6:00:28 3/25/2012 3 25 2012 6 678 524852 4820556 44 40
18:00:21 1/4/2011 1 4 2011 18 638 522712 4820549 146 40
10:00:53 3/27/2010 3 27 2010 10 642 525041 4820557 44 40
8:00:42 4/7/2011 4 7 2011 8 668 524583 4820556 46 40
6:00:48 3/23/2012 3 23 2012 6 671 523937 4820554 151 40
8:00:25 3/26/2012 3 26 2012 8 670 523564 4820553 149 40
2:01:05 5/7/2011 5 7 2011 2 668 528690 4820573 47 40
20:01:24 4/3/2012 4 3 2012 20 666 526215 4820563 40 40
12:00:47 1/10/2014 1 10 2014 12 671 522706 4820550 146 40
10:00:35 4/5/2011 4 5 2011 10 665 524454 4820556 46 40
18:00:23 4/3/2009 4 3 2009 18 635 522010 4820548 145 40
8:00:42 4/4/2011 4 4 2011 8 660 524415 4820556 46 40
10:00:55 4/13/2011 4 13 2011 10 801 524820 4820558 44 40
0:00:43 11/22/2010 11 22 2010 0 642 527781 4820570 43 40
16:00:53 1/4/2013 1 4 2013 16 677 522177 4820550 145 40
14:00:41 4/22/2011 4 22 2011 14 658 523750 4820555 151 40
18:00:51 3/25/2014 3 25 2014 18 918 525018 4820560 44 40
10:00:47 4/6/2011 4 6 2011 10 650 524576 4820558 46 40
6:00:52 12/6/2013 12 6 2013 6 911 528203 4820573 45 40
2:01:51 12/20/2009 12 20 2009 2 643 523630 4820556 151 40
18:01:10 4/13/2009 4 13 2009 18 645 527887 4820572 43 40
4:00:23 5/1/2011 5 1 2011 4 669 523286 4820554 149 40
14:00:34 3/18/2014 3 18 2014 14 916 523248 4820555 149 40
8:00:56 4/4/2011 4 4 2011 8 655 524456 4820559 46 40
16:00:41 4/12/2011 4 12 2011 16 662 523269 4820555 149 40
14:01:19 4/4/2011 4 4 2011 14 650 524545 4820560 46 40
10:01:10 3/18/2011 3 18 2011 10 663 523338 4820556 149 40
4:00:30 4/26/2009 4 26 2009 4 645 527735 4820572 43 40
22:00:54 1/4/2011 1 4 2011 22 638 522664 4820554 146 40
10:00:31 4/4/2011 4 4 2011 10 661 524378 4820560 119 38
12:00:42 4/18/2008 4 18 2008 12 634 524294 4820560 119 38
18:01:12 4/29/2011 4 29 2011 18 669 523390 4820557 149 40
12:00:57 3/27/2011 3 27 2011 12 667 524903 4820562 44 40
14:00:50 3/6/2012 3 6 2012 14 666 524332 4820560 119 38
10:00:53 4/8/2009 4 8 2009 10 635 523696 4820558 151 40
14:00:17 3/26/2009 3 26 2009 14 635 523170 4820556 147 40
18:00:31 4/14/2012 4 14 2012 18 670 524768 4820562 46 40
16:00:54 11/26/2010 11 26 2010 16 647 522300 4820553 145 40
14:00:42 3/21/2009 3 21 2009 14 640 524240 4820560 119 38
2:00:47 5/1/2011 5 1 2011 2 669 523346 4820557 149 40
8:00:48 4/1/2014 4 1 2014 8 918 523685 4820559 151 40
16:00:20 1/20/2010 1 20 2010 16 639 527748 4820574 43 40
12:00:22 4/8/2009 4 8 2009 12 635 523695 4820559 151 40
10:00:19 4/13/2011 4 13 2011 10 663 524840 4820563 44 40
12:00:50 4/11/2011 4 11 2011 12 662 524134 4820561 119 38
16:00:45 4/13/2012 4 13 2012 16 678 523861 4820560 151 40
14:00:23 4/18/2008 4 18 2008 14 631 524192 4820561 119 38



16:00:53 4/27/2011 4 27 2011 16 662 523800 4820560 151 40
8:00:46 4/12/2013 4 12 2013 8 677 523463 4820559 149 40
10:00:54 4/16/2014 4 16 2014 10 917 525530 4820567 42 40
10:00:38 4/11/2011 4 11 2011 10 662 524121 4820562 119 38
14:00:42 3/21/2009 3 21 2009 14 639 523140 4820559 147 40
10:00:53 4/11/2010 4 11 2010 10 640 523460 4820560 149 40
16:00:56 4/19/2011 4 19 2011 16 641 521678 4820554 148 40
16:00:46 4/15/2012 4 15 2012 16 671 523464 4820560 149 40
18:01:15 1/12/2012 1 12 2012 18 665 527574 4820576 38 40
16:00:42 3/14/2010 3 14 2010 16 651 525787 4820569 41 40
14:01:18 4/10/2009 4 10 2009 14 647 523300 4820559 149 40
10:01:17 4/4/2012 4 4 2012 10 672 525403 4820567 42 40
14:01:25 4/7/2011 4 7 2011 14 655 525241 4820567 42 40
10:01:11 4/14/2009 4 14 2009 10 645 527818 4820578 43 40
12:00:53 4/6/2011 4 6 2011 12 650 524582 4820565 46 40
16:00:47 4/19/2008 4 19 2008 16 631 523841 4820562 151 40
0:00:53 4/7/2009 4 7 2009 0 633 521337 4820554 150 38
22:01:18 11/28/2013 11 28 2013 22 911 527077 4820575 37 40
18:00:55 4/24/2009 4 24 2009 18 645 527832 4820578 43 40
8:00:53 4/9/2009 4 9 2009 8 644 523954 4820563 151 40
2:00:53 12/19/2010 12 19 2010 2 639 526770 4820574 39 40
6:00:47 12/28/2012 12 28 2012 6 671 522198 4820557 145 40
10:01:06 4/8/2014 4 8 2014 10 908 525791 4820570 41 40
14:00:23 3/23/2011 3 23 2011 14 663 523667 4820563 151 40
12:01:00 3/21/2012 3 21 2012 12 666 523498 4820562 149 40
14:01:05 3/26/2014 3 26 2014 14 908 523705 4820563 151 40
4:00:56 1/5/2011 1 5 2011 4 638 522608 4820559 146 40
0:00:37 4/23/2010 4 23 2010 0 746 527011 4820576 37 40
2:00:48 4/18/2008 4 18 2008 2 637 521645 4820556 148 40
4:00:53 4/20/2010 4 20 2010 4 639 523390 4820562 149 40
10:00:46 4/5/2011 4 5 2011 10 655 524450 4820566 46 40
14:00:42 1/10/2014 1 10 2014 14 671 522704 4820560 146 40
12:00:48 3/23/2010 3 23 2010 12 650 524007 4820565 151 40
16:00:47 1/9/2010 1 9 2010 16 638 522434 4820560 146 40
6:00:14 1/5/2011 1 5 2011 6 638 522603 4820560 146 40
12:00:41 3/28/2010 3 28 2010 12 643 525069 4820569 44 40
10:00:23 4/5/2011 4 5 2011 10 660 524402 4820567 46 40
14:00:26 2/20/2014 2 20 2014 14 918 523101 4820562 147 40
8:00:53 4/15/2009 4 15 2009 8 646 524048 4820566 119 38
12:00:23 4/2/2012 4 2 2012 12 678 527261 4820578 38 40
8:00:44 4/5/2012 4 5 2012 8 679 525303 4820571 42 40
6:00:14 12/22/2008 12 22 2008 6 637 523166 4820563 147 40
22:00:54 4/22/2010 4 22 2010 22 746 527006 4820577 37 40
12:00:48 3/10/2012 3 10 2012 12 663 524205 4820567 119 38
10:00:53 4/5/2009 4 5 2009 10 638 524253 4820567 119 38
16:00:49 3/16/2010 3 16 2010 16 652 526047 4820574 40 40
18:00:53 4/10/2009 4 10 2009 18 647 522236 4820560 145 40
8:01:23 1/5/2011 1 5 2011 8 638 522603 4820562 146 40
8:00:54 4/11/2008 4 11 2008 8 633 523197 4820564 147 40
2:00:47 1/5/2011 1 5 2011 2 638 522612 4820562 146 40
0:00:47 12/15/2010 12 15 2010 0 801 521753 4820559 148 40
22:00:51 12/20/2013 12 20 2013 22 913 527497 4820580 38 40
18:00:45 4/9/2011 4 9 2011 18 650 523394 4820565 149 40
18:00:42 4/3/2012 4 3 2012 18 681 523396 4820565 149 40



12:00:54 4/3/2012 4 3 2012 12 675 525585 4820574 42 40
18:00:14 4/26/2009 4 26 2009 18 645 527812 4820582 43 40
22:01:42 4/28/2014 4 28 2014 22 913 528185 4820585 45 40
14:00:42 4/21/2009 4 21 2009 14 634 523539 4820567 149 40
10:00:47 4/30/2011 4 30 2011 10 658 525254 4820574 42 40
12:00:23 3/13/2011 3 13 2011 12 654 523660 4820568 151 40
10:00:48 4/17/2011 4 17 2011 10 655 524491 4820571 46 40
12:00:49 4/9/2012 4 9 2012 12 670 524552 4820572 46 40
14:00:49 11/26/2010 11 26 2010 14 647 522310 4820564 145 40
16:00:15 4/8/2011 4 8 2011 16 650 524454 4820572 46 40
10:00:42 4/10/2012 4 10 2012 10 672 523924 4820570 151 40
10:00:42 4/15/2010 4 15 2010 10 654 523258 4820568 149 40
12:00:41 11/26/2010 11 26 2010 12 647 522314 4820565 145 40
16:00:39 4/20/2011 4 20 2011 16 650 525260 4820575 42 40
2:00:48 5/2/2008 5 2 2008 2 636 526243 4820579 40 40
12:00:09 4/13/2009 4 13 2009 12 645 527769 4820586 43 40
8:00:50 4/25/2009 4 25 2009 8 644 524921 4820575 44 40
18:00:49 4/19/2009 4 19 2009 18 645 527968 4820587 43 40
8:00:53 3/18/2011 3 18 2011 8 662 523697 4820571 151 40
12:00:53 3/25/2008 3 25 2008 12 632 523659 4820571 151 40
8:00:53 4/15/2014 4 15 2014 8 908 526253 4820580 40 40
14:00:23 3/7/2010 3 7 2010 14 639 527336 4820585 38 40
0:00:32 1/4/2014 1 4 2014 0 907 521986 4820565 148 40
12:00:53 12/17/2010 12 17 2010 12 639 528447 4820590 47 40
4:00:48 12/27/2009 12 27 2009 4 644 524330 4820574 119 38
6:00:48 1/9/2010 1 9 2010 6 639 522765 4820568 146 40
8:00:20 5/1/2011 5 1 2011 8 666 525497 4820578 42 40
8:01:03 3/24/2014 3 24 2014 8 918 524658 4820575 46 40
8:01:08 12/28/2012 12 28 2012 8 671 522167 4820567 145 40
10:00:54 4/7/2010 4 7 2010 10 644 525179 4820578 44 40
14:00:53 4/4/2010 4 4 2010 14 646 524449 4820576 46 40
10:00:53 5/11/2011 5 11 2011 10 667 524710 4820577 46 40
14:00:10 3/13/2014 3 13 2014 14 916 525145 4820579 44 40
6:00:44 4/20/2010 4 20 2010 6 639 523403 4820573 149 40
12:00:54 4/25/2014 4 25 2014 12 913 525160 4820579 44 40
12:00:48 3/25/2008 3 25 2008 12 635 523736 4820574 151 40
22:00:54 12/18/2010 12 18 2010 22 801 523166 4820573 147 40
18:01:11 12/17/2013 12 17 2013 18 913 528651 4820594 47 40
12:00:48 1/28/2012 1 28 2012 12 665 523183 4820574 147 40
14:00:54 3/23/2013 3 23 2013 14 663 523667 4820576 151 40
10:00:36 3/27/2011 3 27 2011 10 660 524935 4820581 44 40
6:00:54 2/15/2010 2 15 2010 6 644 526603 4820587 39 40
16:00:48 4/13/2011 4 13 2011 16 664 524953 4820581 44 40
14:00:12 3/20/2009 3 20 2009 14 644 522887 4820574 147 40
18:00:54 12/18/2010 12 18 2010 18 801 523164 4820575 147 40
18:00:55 1/20/2010 1 20 2010 18 639 527757 4820592 43 40
10:00:41 4/5/2012 4 5 2012 10 666 527227 4820591 38 40
10:01:05 3/14/2011 3 14 2011 10 650 523998 4820579 151 40
12:00:45 3/11/2014 3 11 2014 12 917 524061 4820579 119 38
14:00:48 4/12/2011 4 12 2011 14 661 522902 4820575 147 40
0:00:25 12/18/2012 12 18 2012 0 666 527683 4820593 43 40
14:00:19 4/19/2012 4 19 2012 14 670 524230 4820580 119 38
14:00:44 4/5/2014 4 5 2014 14 909 525121 4820583 44 40
4:00:48 12/15/2010 12 15 2010 4 801 521735 4820572 148 40



10:00:41 4/4/2011 4 4 2011 10 662 524394 4820581 119 38
14:01:19 3/15/2010 3 15 2010 14 642 526574 4820589 39 40
10:00:49 2/23/2011 2 23 2011 10 639 525760 4820586 41 40
16:00:50 4/4/2010 4 4 2010 16 652 524979 4820584 44 40
10:00:25 4/30/2011 4 30 2011 10 666 525298 4820585 42 40
12:00:48 4/4/2011 4 4 2011 12 666 524626 4820583 46 40
12:00:39 3/30/2010 3 30 2010 12 642 526007 4820588 41 40
2:00:55 12/15/2010 12 15 2010 2 801 521726 4820573 148 40
2:00:53 3/25/2012 3 25 2012 2 671 523185 4820578 147 40
18:00:53 4/7/2010 4 7 2010 18 640 525716 4820587 41 40
10:00:24 4/5/2009 4 5 2009 10 634 524257 4820582 119 38
10:00:41 12/17/2010 12 17 2010 10 639 528433 4820599 47 40
18:00:38 3/25/2012 3 25 2012 18 670 522305 4820576 145 40
4:00:56 12/22/2008 12 22 2008 4 637 523144 4820579 147 40
8:00:50 4/9/2008 4 9 2008 8 635 523547 4820580 149 40
10:00:42 4/4/2011 4 4 2011 10 660 524613 4820584 46 40
16:00:44 4/12/2011 4 12 2011 16 661 522900 4820578 147 40
2:00:23 12/5/2011 12 5 2011 2 659 523183 4820579 147 40
10:00:36 4/16/2012 4 16 2012 10 666 524103 4820583 119 38
10:00:52 3/19/2011 3 19 2011 10 661 523453 4820581 149 40
12:00:14 4/5/2009 4 5 2009 12 635 523959 4820582 151 40
10:00:53 3/21/2010 3 21 2010 10 746 523428 4820581 149 40
22:00:54 11/23/2013 11 23 2013 22 911 527597 4820596 38 40
12:01:15 3/29/2012 3 29 2012 12 680 524816 4820586 44 40
12:00:15 4/4/2010 4 4 2010 12 655 525269 4820588 42 40
14:00:41 4/3/2012 4 3 2012 14 663 524984 4820587 44 40
18:00:41 12/22/2009 12 22 2009 18 643 524168 4820584 119 38
12:01:12 4/4/2011 4 4 2011 12 663 524540 4820586 46 40
4:00:47 12/13/2010 12 13 2010 4 801 521866 4820577 148 40
14:00:43 4/5/2009 4 5 2009 14 634 523825 4820584 151 40
10:00:54 4/10/2012 4 10 2012 10 677 524242 4820585 119 38
0:00:54 4/22/2012 4 22 2012 0 671 523367 4820583 149 40
22:00:46 12/5/2013 12 5 2013 22 911 528014 4820601 43 40
16:00:44 1/27/2012 1 27 2012 16 665 523125 4820582 147 40
22:00:39 4/27/2009 4 27 2009 22 646 521650 4820577 148 40
14:00:48 3/21/2010 3 21 2010 14 801 523354 4820583 149 40
12:00:53 4/14/2012 4 14 2012 12 670 524930 4820589 44 40
10:00:47 3/11/2014 3 11 2014 10 916 524454 4820587 46 40
22:00:48 3/24/2010 3 24 2010 22 653 521437 4820577 150 38
18:00:09 4/20/2009 4 20 2009 18 634 523309 4820584 149 40
10:00:39 4/22/2010 4 22 2010 10 646 525581 4820592 42 40
14:00:47 4/16/2009 4 16 2009 14 635 522952 4820583 147 40
4:01:41 2/15/2010 2 15 2010 4 644 526600 4820597 39 40
14:00:25 4/3/2011 4 3 2011 14 658 525233 4820591 42 40
18:00:53 1/20/2009 1 20 2009 18 632 523028 4820584 147 40
12:00:41 4/30/2011 4 30 2011 12 667 524509 4820590 46 40
2:01:23 4/3/2010 4 3 2010 2 638 521312 4820579 150 38
10:00:47 3/25/2008 3 25 2008 10 635 523755 4820587 151 40
2:00:22 4/26/2009 4 26 2009 2 645 527775 4820603 43 40
10:00:56 4/7/2014 4 7 2014 10 913 523212 4820586 149 40
16:00:43 4/3/2012 4 3 2012 16 681 522729 4820585 146 40
12:00:53 4/4/2011 4 4 2011 12 650 524273 4820591 119 38
10:00:33 3/15/2011 3 15 2011 10 655 524960 4820593 44 40
22:00:43 1/25/2009 1 25 2009 22 633 521857 4820583 148 40



22:00:53 4/4/2009 4 4 2009 22 646 521790 4820582 148 40
12:00:41 4/9/2012 4 9 2012 12 678 524271 4820591 119 38
10:01:17 3/13/2011 3 13 2011 10 653 523705 4820590 151 40
22:00:53 4/28/2011 4 28 2011 22 650 521553 4820582 150 38
14:00:47 4/14/2010 4 14 2010 14 642 525806 4820598 41 40
10:00:47 4/4/2011 4 4 2011 10 663 524411 4820593 46 40
6:00:23 12/9/2012 12 9 2012 6 658 525178 4820595 44 40
12:00:50 3/16/2014 3 16 2014 12 913 528356 4820608 45 40
0:00:54 4/11/2010 4 11 2010 0 746 527394 4820604 38 40
22:00:42 4/3/2012 4 3 2012 22 681 521722 4820584 148 40
12:00:56 4/15/2010 4 15 2010 12 654 523554 4820590 149 40
22:00:41 4/10/2010 4 10 2010 22 746 527372 4820605 38 40
18:00:47 4/11/2010 4 11 2010 18 644 521690 4820584 148 40
14:00:54 3/23/2012 3 23 2012 14 671 523827 4820591 151 40
0:00:53 1/6/2013 1 6 2013 0 679 521731 4820584 148 40
14:00:32 3/20/2011 3 20 2011 14 658 523356 4820590 149 40
14:01:48 3/14/2010 3 14 2010 14 642 525102 4820597 44 40
20:00:53 12/17/2013 12 17 2013 20 916 527058 4820604 37 40
4:00:41 4/6/2009 4 6 2009 4 640 521741 4820585 148 40
10:00:49 3/13/2011 3 13 2011 10 647 523692 4820592 151 40
22:00:53 12/27/2013 12 27 2013 22 679 521558 4820585 150 38
12:00:54 3/24/2013 3 24 2013 12 671 524559 4820596 46 40
18:00:47 5/3/2011 5 3 2011 18 668 528606 4820612 47 40
18:00:48 4/10/2008 4 10 2008 18 632 521447 4820585 150 38
18:00:23 4/3/2009 4 3 2009 18 642 522846 4820590 147 40
22:00:54 12/10/2013 12 10 2013 22 916 527731 4820609 43 40
0:00:48 4/5/2009 4 5 2009 0 646 521788 4820587 148 40
10:00:41 1/6/2014 1 6 2014 10 671 523100 4820592 147 40
14:00:35 12/30/2012 12 30 2012 14 670 522670 4820590 146 40
8:00:35 3/23/2012 3 23 2012 8 670 523345 4820593 149 40
12:00:41 1/28/2012 1 28 2012 12 658 523158 4820592 147 40
8:00:42 3/20/2011 3 20 2011 8 654 523435 4820593 149 40
16:00:55 1/15/2010 1 15 2010 16 643 526288 4820604 40 40
16:01:22 3/15/2010 3 15 2010 16 642 526580 4820605 39 40
16:00:51 4/2/2010 4 2 2010 16 650 523946 4820596 151 40
8:01:18 4/7/2010 4 7 2010 8 640 524924 4820600 44 40
2:00:52 4/4/2012 4 4 2012 2 681 521724 4820589 148 40
12:00:19 4/10/2009 4 10 2009 12 647 523392 4820594 149 40
2:00:54 4/5/2009 4 5 2009 2 646 521721 4820589 148 40
8:00:48 3/26/2012 3 26 2012 8 678 525452 4820602 42 40
14:00:44 3/26/2009 3 26 2009 14 637 523119 4820594 147 40
18:00:53 4/22/2008 4 22 2008 18 631 521770 4820589 148 40
16:00:44 3/7/2010 3 7 2010 16 640 527387 4820611 38 40
14:00:54 4/12/2010 4 12 2010 14 653 523472 4820596 149 40
10:00:40 3/1/2014 3 1 2014 10 908 526124 4820606 40 40
10:00:47 4/6/2011 4 6 2011 10 654 525075 4820602 44 40
4:00:53 4/25/2009 4 25 2009 4 645 527823 4820613 43 40
8:00:54 12/15/2010 12 15 2010 8 801 521821 4820591 148 40
18:00:54 4/11/2010 4 11 2010 18 650 521604 4820591 148 40
16:00:48 4/4/2010 4 4 2010 16 640 525030 4820603 44 40
2:00:54 12/13/2010 12 13 2010 2 801 521814 4820592 148 40
8:00:48 4/13/2012 4 13 2012 8 675 523775 4820598 151 40
18:00:47 3/15/2014 3 15 2014 18 913 527697 4820614 43 40
8:01:17 1/25/2009 1 25 2009 8 633 521835 4820592 148 40



8:00:42 3/22/2014 3 22 2014 8 908 523915 4820599 151 40
14:00:53 1/9/2014 1 9 2014 14 671 522672 4820595 146 40
22:00:55 1/1/2013 1 1 2013 22 679 523134 4820597 147 40
10:00:21 4/5/2012 4 5 2012 10 673 527249 4820612 38 40
12:00:53 1/9/2014 1 9 2014 12 671 522672 4820596 146 40
2:00:41 4/25/2009 4 25 2009 2 645 527826 4820615 43 40
10:00:54 3/13/2014 3 13 2014 10 918 524929 4820604 44 40
2:00:54 4/21/2010 4 21 2010 2 652 523335 4820599 149 40
8:00:44 4/28/2009 4 28 2009 8 644 524169 4820602 119 38
14:00:26 4/15/2010 4 15 2010 14 654 523545 4820600 149 40
12:00:38 3/14/2010 3 14 2010 12 642 524996 4820605 44 40
18:00:36 1/1/2013 1 1 2013 18 679 523133 4820598 147 40
8:00:55 4/1/2014 4 1 2014 8 913 523940 4820601 151 40
16:00:56 3/20/2009 3 20 2009 16 644 522899 4820598 147 40
16:01:07 1/9/2014 1 9 2014 16 671 522577 4820597 146 40
2:00:56 3/13/2014 3 13 2014 2 913 528282 4820619 45 40
0:00:50 4/4/2012 4 4 2012 0 681 521727 4820594 148 40
4:00:35 3/13/2014 3 13 2014 4 913 528291 4820619 45 40
14:00:53 3/19/2013 3 19 2013 14 671 523223 4820600 149 40
12:00:55 12/30/2012 12 30 2012 12 670 522661 4820598 146 40
14:00:20 3/7/2010 3 7 2010 14 640 527378 4820616 38 40
10:00:50 4/14/2011 4 14 2011 10 666 524780 4820606 46 40
22:00:53 4/17/2009 4 17 2009 22 641 521735 4820596 148 40
18:00:39 3/25/2012 3 25 2012 18 678 524538 4820606 46 40
14:01:51 4/2/2012 4 2 2012 14 678 527383 4820617 38 40
16:00:47 4/19/2008 4 19 2008 16 634 524111 4820605 118 38
12:00:54 3/19/2013 3 19 2013 12 671 523216 4820602 149 40
10:00:54 3/14/2011 3 14 2011 10 654 524033 4820605 118 38
18:00:59 4/13/2014 4 13 2014 18 916 526881 4820616 37 40
10:00:48 4/6/2011 4 6 2011 10 662 524713 4820607 46 40
10:01:17 3/19/2013 3 19 2013 10 671 523218 4820602 149 40
6:00:23 12/5/2009 12 5 2009 6 638 521753 4820597 148 40
4:00:59 12/26/2013 12 26 2013 4 907 523043 4820602 147 40
14:00:24 4/22/2011 4 22 2011 14 654 523750 4820604 144 40
6:00:54 3/13/2014 3 13 2014 6 913 528283 4820622 45 40
8:00:53 4/14/2009 4 14 2009 8 645 527854 4820620 43 40
6:00:43 4/25/2009 4 25 2009 6 645 527947 4820621 43 40
22:00:14 4/6/2009 4 6 2009 22 633 521401 4820597 692 27
22:00:14 4/6/2009 4 6 2009 22 633 521401 4820597 693 27
16:00:53 1/5/2011 1 5 2011 16 638 523055 4820603 147 40
18:01:18 4/9/2012 4 9 2012 18 678 523951 4820606 144 40
20:00:53 4/10/2013 4 10 2013 20 663 521635 4820598 142 40
4:00:55 4/12/2010 4 12 2010 4 642 526215 4820615 40 40
12:00:47 3/13/2014 3 13 2014 12 918 524863 4820610 44 40
14:00:59 3/14/2014 3 14 2014 14 918 525236 4820612 42 40
18:01:11 4/11/2009 4 11 2009 18 647 521719 4820600 142 40
16:00:54 3/19/2013 3 19 2013 16 671 523212 4820605 143 40
12:00:20 3/27/2010 3 27 2010 12 801 524477 4820610 34 40
18:00:48 4/9/2011 4 9 2011 18 658 521881 4820601 142 40
12:00:41 3/28/2011 3 28 2011 12 661 524736 4820611 34 40
18:00:53 4/19/2011 4 19 2011 18 647 521457 4820600 692 27
18:00:53 4/19/2011 4 19 2011 18 647 521457 4820600 693 27
8:01:42 4/7/2011 4 7 2011 8 669 524796 4820612 34 40
10:00:41 4/7/2009 4 7 2009 10 643 524530 4820611 34 40



20:00:53 12/27/2013 12 27 2013 20 679 521563 4820601 692 27
20:00:53 12/27/2013 12 27 2013 20 679 521563 4820601 693 27
10:00:23 4/6/2011 4 6 2011 10 801 525042 4820613 32 40
10:00:47 4/5/2012 4 5 2012 10 672 526234 4820618 28 40
16:00:47 4/2/2012 4 2 2012 16 666 527252 4820622 38 40
18:00:43 4/2/2012 4 2 2012 18 677 521737 4820602 142 40
10:00:48 3/13/2011 3 13 2011 10 650 523723 4820609 144 40
10:01:12 3/18/2011 3 18 2011 10 662 523457 4820608 143 40
14:00:53 4/22/2011 4 22 2011 14 650 523771 4820609 144 40
16:00:47 4/6/2012 4 6 2012 16 670 526892 4820621 25 40
6:00:41 4/6/2009 4 6 2009 6 640 521730 4820603 142 40
10:00:53 4/13/2011 4 13 2011 10 666 524995 4820614 32 40
4:00:53 4/29/2011 4 29 2011 4 650 521576 4820602 692 27
4:00:53 4/29/2011 4 29 2011 4 650 521576 4820602 693 27
12:00:54 3/28/2012 3 28 2012 12 658 522929 4820607 141 40
14:00:53 3/19/2014 3 19 2014 14 918 523990 4820611 144 40
10:00:56 4/5/2009 4 5 2009 10 646 524355 4820612 118 38
10:00:53 4/6/2009 4 6 2009 10 634 524361 4820612 118 38
0:00:47 12/13/2010 12 13 2010 0 801 521776 4820604 142 40
12:00:44 3/13/2011 3 13 2011 12 650 523723 4820611 144 40
0:00:55 4/18/2008 4 18 2008 0 637 521861 4820605 142 40
18:00:26 4/11/2008 4 11 2008 18 636 521824 4820605 142 40
6:00:39 4/12/2010 4 12 2010 6 642 526217 4820621 28 40
16:00:45 4/15/2009 4 15 2009 16 640 522382 4820607 139 40
12:00:41 4/3/2011 4 3 2011 12 661 524681 4820616 34 40
10:00:54 4/7/2009 4 7 2009 10 639 524474 4820615 34 40
8:00:49 4/5/2012 4 5 2012 8 673 527099 4820625 25 40
22:00:47 4/17/2008 4 17 2008 22 637 521861 4820606 142 40
14:00:36 4/14/2012 4 14 2012 14 670 524925 4820617 32 40
6:00:50 12/26/2013 12 26 2013 6 907 523104 4820610 141 40
2:00:47 12/22/2008 12 22 2008 2 637 523115 4820611 141 40
18:00:38 4/4/2009 4 4 2009 18 645 522830 4820610 141 40
18:00:47 4/29/2011 4 29 2011 18 666 524651 4820616 34 40
8:00:27 3/18/2014 3 18 2014 8 908 524388 4820615 118 38
18:00:51 1/4/2013 1 4 2013 18 677 521732 4820606 142 40
10:00:49 3/20/2012 3 20 2012 10 663 523349 4820612 143 40
14:00:44 1/24/2009 1 24 2009 14 633 521849 4820607 142 40
14:00:53 4/14/2010 4 14 2010 14 746 524410 4820616 34 40
12:00:50 1/18/2010 1 18 2010 12 639 527067 4820626 25 40
8:00:53 3/30/2014 3 30 2014 8 918 526070 4820622 28 40
10:00:48 4/17/2011 4 17 2011 10 658 524813 4820618 32 40
2:00:43 12/17/2010 12 17 2010 2 639 527983 4820630 31 40
0:00:52 4/18/2009 4 18 2009 0 641 521759 4820607 142 40
18:00:47 4/8/2008 4 8 2008 18 637 521749 4820607 142 40
6:00:54 12/13/2010 12 13 2010 6 801 521854 4820608 142 40
16:00:54 4/5/2014 4 5 2014 16 916 525791 4820622 29 40
16:00:42 1/15/2010 1 15 2010 16 642 527899 4820631 31 40
14:00:53 4/22/2010 4 22 2010 14 646 525243 4820620 30 40
10:00:53 3/10/2012 3 10 2012 10 665 524226 4820617 118 38
16:00:54 4/8/2011 4 8 2011 16 664 524504 4820618 34 40
14:00:54 4/13/2009 4 13 2009 14 645 527864 4820631 31 40
8:00:53 4/16/2011 4 16 2011 8 650 524733 4820619 34 40
8:00:41 3/29/2011 3 29 2011 8 660 524906 4820620 32 40
14:00:43 4/12/2010 4 12 2010 14 652 523783 4820616 144 40



2:01:11 4/10/2011 4 10 2011 2 668 522632 4820612 140 40
12:00:42 3/28/2011 3 28 2011 12 662 524829 4820620 32 40
4:00:55 4/11/2013 4 11 2013 4 663 521345 4820609 692 27
4:00:55 4/11/2013 4 11 2013 4 663 521345 4820609 693 27
0:00:53 3/13/2014 3 13 2014 0 913 528289 4820635 33 40
10:00:47 4/8/2012 4 8 2012 10 673 525279 4820623 30 40
10:00:54 4/4/2011 4 4 2011 10 667 524569 4820620 34 40
6:00:54 4/29/2011 4 29 2011 6 650 521628 4820610 142 40
18:01:40 4/6/2009 4 6 2009 18 640 525007 4820622 32 40
2:00:47 3/25/2012 3 25 2012 2 666 524150 4820619 118 38
2:00:56 4/20/2010 4 20 2010 2 650 524566 4820621 34 40
12:00:55 3/29/2012 3 29 2012 12 663 523658 4820618 144 40
10:00:53 2/14/2010 2 14 2010 10 642 526502 4820629 27 40
2:02:10 4/15/2010 4 15 2010 2 639 527378 4820632 26 40
14:00:49 3/26/2009 3 26 2009 14 648 523308 4820617 143 40
18:01:00 4/19/2011 4 19 2011 18 641 521335 4820611 692 27
18:01:00 4/19/2011 4 19 2011 18 641 521335 4820611 693 27
0:00:38 4/10/2011 4 10 2011 0 668 522631 4820615 140 40
12:00:14 4/8/2008 4 8 2008 12 633 523109 4820617 141 40
18:00:20 4/12/2011 4 12 2011 18 664 522962 4820616 141 40
14:01:42 4/6/2011 4 6 2011 14 669 524899 4820623 32 40
22:00:48 4/7/2014 4 7 2014 22 908 525718 4820626 29 40
10:00:42 4/4/2011 4 4 2011 10 654 524674 4820623 34 40
10:00:54 1/24/2009 1 24 2009 10 633 521828 4820613 142 40
16:00:43 4/7/2011 4 7 2011 16 664 525112 4820624 32 40
10:00:43 4/13/2011 4 13 2011 10 650 524825 4820623 32 40
12:00:25 3/15/2011 3 15 2011 12 655 524279 4820622 118 38
22:00:49 4/19/2011 4 19 2011 22 661 521396 4820612 692 27
22:00:49 4/19/2011 4 19 2011 22 661 521396 4820612 693 27
16:00:41 1/24/2009 1 24 2009 16 633 521844 4820614 142 40
4:00:47 12/20/2012 12 20 2012 4 665 525180 4820625 32 40
16:00:29 1/27/2012 1 27 2012 16 658 523170 4820618 141 40
12:00:53 3/29/2012 3 29 2012 12 678 524870 4820624 32 40
10:00:53 3/27/2010 3 27 2010 10 639 524891 4820624 32 40
0:00:26 4/11/2008 4 11 2008 0 632 521914 4820614 142 40
14:00:47 4/12/2011 4 12 2011 14 668 523268 4820619 143 40
4:01:51 12/23/2010 12 23 2010 4 642 526105 4820629 28 40
22:00:48 4/22/2011 4 22 2011 22 650 521706 4820614 142 40
2:00:56 2/22/2010 2 22 2010 2 644 525321 4820626 30 40
6:00:47 4/11/2008 4 11 2008 6 632 521951 4820615 142 40
20:00:20 4/24/2013 4 24 2013 20 658 521602 4820613 142 40
18:00:48 1/27/2012 1 27 2012 18 665 523173 4820619 141 40
10:00:40 3/28/2011 3 28 2011 10 662 524833 4820625 32 40
10:00:37 4/3/2008 4 3 2008 10 636 523398 4820620 143 40
10:00:25 5/10/2011 5 10 2011 10 666 524697 4820625 34 40
14:00:44 4/14/2012 4 14 2012 14 666 525077 4820627 32 40
18:00:24 4/12/2011 4 12 2011 18 663 522353 4820617 139 40
16:00:36 3/21/2009 3 21 2009 16 639 522952 4820620 141 40
6:00:56 12/23/2010 12 23 2010 6 642 526104 4820631 28 40
12:00:47 3/31/2011 3 31 2011 12 662 524212 4820624 118 38
10:00:53 4/6/2009 4 6 2009 10 637 524371 4820625 118 38
18:00:41 4/14/2011 4 14 2011 18 659 526155 4820632 28 40
2:00:48 4/7/2009 4 7 2009 2 633 521330 4820615 692 27
2:00:48 4/7/2009 4 7 2009 2 633 521330 4820615 693 27



14:00:41 4/24/2011 4 24 2011 14 665 523680 4820623 144 40
8:00:42 12/26/2013 12 26 2013 8 907 523080 4820621 141 40
16:00:44 4/2/2012 4 2 2012 16 670 525675 4820631 29 40
18:00:47 12/21/2012 12 21 2012 18 663 522906 4820621 141 40
6:00:56 1/25/2009 1 25 2009 6 633 521822 4820618 142 40
18:00:49 5/4/2009 5 4 2009 18 645 524974 4820629 32 40
6:00:47 2/22/2010 2 22 2010 6 644 525320 4820630 30 40
14:00:51 2/13/2010 2 13 2010 14 642 526501 4820635 27 40
16:00:55 5/1/2011 5 1 2011 16 655 524291 4820627 118 38
20:00:42 4/1/2014 4 1 2014 20 913 522360 4820620 139 40
8:00:48 4/15/2011 4 15 2011 8 666 524737 4820629 34 40
10:00:41 4/13/2011 4 13 2011 10 669 524813 4820629 32 40
18:00:54 2/12/2010 2 12 2010 18 644 528446 4820644 35 40
18:00:43 3/15/2014 3 15 2014 18 918 524967 4820630 32 40
20:00:28 12/25/2013 12 25 2013 20 913 527676 4820641 31 40
14:00:54 4/29/2009 4 29 2009 14 648 523195 4820624 141 40
12:00:25 4/24/2011 4 24 2011 12 665 523671 4820626 144 40
8:00:49 4/4/2012 4 4 2012 8 673 526025 4820635 28 40
10:00:53 4/5/2009 4 5 2009 10 640 524395 4820629 118 38
12:00:47 4/30/2009 4 30 2009 12 644 523169 4820624 141 40
10:00:47 4/13/2011 4 13 2011 10 661 524807 4820630 32 40
18:00:16 11/29/2010 11 29 2010 18 801 528711 4820646 35 40
16:01:11 3/11/2014 3 11 2014 16 908 524717 4820630 34 40
4:00:48 4/11/2008 4 11 2008 4 632 521915 4820620 142 40
9:00:44 4/11/2010 4 11 2010 9 801 523345 4820625 143 40
8:00:38 3/16/2014 3 16 2014 8 918 525324 4820633 30 40
10:01:12 3/21/2012 3 21 2012 10 666 523399 4820626 143 40
2:00:28 1/13/2010 1 13 2010 2 633 521859 4820621 142 40
16:00:23 4/22/2011 4 22 2011 16 658 523736 4820628 144 40
8:00:53 4/21/2009 4 21 2009 8 634 523423 4820627 143 40
22:00:46 4/7/2012 4 7 2012 22 663 521444 4820620 692 27
22:00:46 4/7/2012 4 7 2012 22 663 521444 4820620 693 27
4:00:26 4/27/2009 4 27 2009 4 646 521834 4820622 142 40
10:00:43 3/20/2012 3 20 2012 10 666 523242 4820627 143 40
18:00:32 12/26/2013 12 26 2013 18 907 522889 4820626 141 40
4:00:16 4/4/2012 4 4 2012 4 681 521740 4820622 142 40
18:00:57 1/24/2009 1 24 2009 18 633 521821 4820622 142 40
6:00:53 3/26/2012 3 26 2012 6 679 524826 4820633 32 40
22:00:46 2/12/2010 2 12 2010 22 644 528442 4820647 35 40
12:00:23 1/24/2009 1 24 2009 12 633 521826 4820623 142 40
18:00:25 1/24/2009 1 24 2009 18 633 521789 4820623 142 40
12:00:58 3/14/2013 3 14 2013 12 663 523548 4820629 143 40
12:00:20 4/6/2009 4 6 2009 12 637 524371 4820632 118 38
18:00:49 4/15/2009 4 15 2009 18 640 522379 4820625 139 40
16:00:49 4/13/2011 4 13 2011 16 662 524827 4820634 32 40
4:00:42 1/25/2009 1 25 2009 4 633 521820 4820623 142 40
10:00:54 4/9/2011 4 9 2011 10 666 524899 4820634 32 40
10:01:24 3/14/2011 3 14 2011 10 655 524006 4820631 144 40
14:00:49 4/30/2009 4 30 2009 14 644 523172 4820628 141 40
18:01:14 4/2/2012 4 2 2012 18 680 521685 4820624 142 40
10:00:24 4/9/2011 4 9 2011 10 661 524943 4820635 32 40
0:00:48 1/25/2009 1 25 2009 0 633 521783 4820624 142 40
22:00:53 4/2/2013 4 2 2013 22 677 521806 4820625 142 40
2:00:25 4/11/2008 4 11 2008 2 632 521914 4820625 142 40



6:00:48 4/6/2009 4 6 2009 6 633 521909 4820625 142 40
12:00:39 4/7/2011 4 7 2011 12 654 525150 4820637 32 40
12:00:42 4/9/2011 4 9 2011 12 661 524950 4820636 32 40
2:00:42 1/24/2009 1 24 2009 2 633 521867 4820626 142 40
18:01:39 4/4/2010 4 4 2010 18 639 526825 4820644 25 40
6:00:53 11/27/2010 11 27 2010 6 801 523279 4820631 143 40
12:00:48 3/20/2012 3 20 2012 12 666 523243 4820631 143 40
22:00:14 1/4/2013 1 4 2013 22 677 521703 4820626 142 40
8:00:54 3/26/2012 3 26 2012 8 675 523902 4820633 144 40
10:00:41 4/13/2011 4 13 2011 10 659 524822 4820637 32 40
2:00:26 4/27/2009 4 27 2009 2 646 521840 4820626 142 40
4:00:48 1/13/2010 1 13 2010 4 633 521874 4820627 142 40
6:00:41 4/4/2012 4 4 2012 6 681 521738 4820626 142 40
22:00:25 1/24/2009 1 24 2009 22 633 521788 4820627 142 40
12:00:42 3/21/2010 3 21 2010 12 746 523399 4820632 143 40
0:00:53 4/3/2013 4 3 2013 0 677 521809 4820627 142 40
4:00:53 2/22/2010 2 22 2010 4 644 525306 4820639 30 40
10:00:24 3/25/2009 3 25 2009 10 644 523516 4820633 143 40
12:01:20 3/20/2013 3 20 2013 12 671 524674 4820637 34 40
10:00:47 4/4/2011 4 4 2011 10 665 524436 4820636 34 40
18:00:23 4/12/2011 4 12 2011 18 661 522670 4820630 140 40
10:00:43 4/23/2010 4 23 2010 10 746 525264 4820640 30 40
8:00:46 3/26/2012 3 26 2012 8 680 524871 4820639 32 40
10:00:42 4/13/2011 4 13 2011 10 665 524836 4820639 32 40
8:00:49 2/22/2010 2 22 2010 8 644 525337 4820641 30 40
10:00:53 4/16/2009 4 16 2009 10 644 525466 4820641 30 40
0:00:54 1/24/2009 1 24 2009 0 633 521833 4820629 142 40
10:00:47 4/24/2013 4 24 2013 10 679 523534 4820634 143 40
12:00:44 4/9/2012 4 9 2012 12 658 524266 4820637 118 38
14:00:44 4/9/2011 4 9 2011 14 661 524945 4820640 32 40
18:01:11 2/12/2010 2 12 2010 18 644 528439 4820654 35 40
14:00:42 5/1/2011 5 1 2011 14 655 524189 4820637 118 38
10:00:48 3/26/2008 3 26 2008 10 636 523781 4820636 144 40
10:00:53 4/6/2011 4 6 2011 10 660 524749 4820640 34 40
14:00:49 4/25/2014 4 25 2014 14 908 523840 4820637 144 40
16:00:30 4/12/2010 4 12 2010 16 652 523798 4820637 144 40
18:00:47 4/14/2012 4 14 2012 18 666 524848 4820641 32 40
6:00:44 1/24/2009 1 24 2009 6 633 521830 4820631 142 40
12:01:00 2/14/2010 2 14 2010 12 642 526171 4820647 28 40
14:00:54 4/29/2011 4 29 2011 14 666 524389 4820640 118 38
10:00:48 4/4/2011 4 4 2011 10 664 524446 4820640 34 40
10:00:22 3/20/2013 3 20 2013 10 671 524681 4820641 34 40
18:00:31 1/9/2010 1 9 2010 18 640 522005 4820632 139 40
10:00:56 4/6/2009 4 6 2009 10 640 524346 4820641 118 38
16:00:54 4/19/2012 4 19 2012 16 670 524431 4820641 34 40
10:00:43 4/11/2011 4 11 2011 10 650 524149 4820640 118 38
14:00:53 3/26/2014 3 26 2014 14 913 524288 4820641 118 38
18:01:24 3/25/2012 3 25 2012 18 679 522212 4820634 139 40
22:00:42 12/15/2010 12 15 2010 22 639 527421 4820653 26 40
4:00:48 1/24/2009 1 24 2009 4 633 521831 4820633 142 40
18:00:49 4/30/2011 4 30 2011 18 664 525399 4820645 30 40
4:00:40 12/23/2009 12 23 2009 4 643 524110 4820641 118 38
14:00:22 4/18/2008 4 18 2008 14 634 524640 4820643 34 40
8:00:52 1/24/2009 1 24 2009 8 633 521827 4820633 142 40



10:00:27 4/11/2011 4 11 2011 10 654 524210 4820642 118 38
10:00:25 3/28/2012 3 28 2012 10 676 523376 4820639 143 40
16:00:41 4/13/2011 4 13 2011 16 659 524924 4820645 32 40
10:00:42 4/4/2011 4 4 2011 10 669 524305 4820643 118 38
14:03:26 4/7/2011 4 7 2011 14 654 525151 4820646 32 40
22:00:54 1/5/2013 1 5 2013 22 679 521991 4820635 142 40
10:00:54 4/4/2011 4 4 2011 10 801 524549 4820644 34 40
8:00:53 4/11/2008 4 11 2008 8 632 523342 4820640 143 40
12:01:22 3/21/2010 3 21 2010 12 651 523437 4820641 143 40
22:00:41 3/28/2013 3 28 2013 22 658 521828 4820635 142 40
16:01:24 12/30/2012 12 30 2012 16 670 522608 4820638 140 40
10:00:48 4/16/2009 4 16 2009 10 642 524480 4820645 34 40
10:00:42 4/12/2009 4 12 2009 10 648 524073 4820644 118 38
12:00:20 3/25/2009 3 25 2009 12 645 523545 4820642 143 40
14:00:36 1/9/2010 1 9 2010 14 644 522675 4820639 140 40
12:00:44 4/30/2011 4 30 2011 12 655 523594 4820642 143 40
10:00:54 3/27/2014 3 27 2014 10 916 524498 4820646 34 40
16:00:36 4/13/2011 4 13 2011 16 650 524858 4820647 32 40
20:00:39 12/26/2013 12 26 2013 20 913 527876 4820660 31 40
4:00:48 3/30/2014 3 30        2014    4       918     526852  4820655 25      40
12:00:53        3/27/2014       3       27      2014    12      916     524498  4820647 34      40
6:01:11 4/26/2009       4       26      2009    6       645     527582  4820659 26      40
12:00:54        3/15/2011       3       15      2011    12      650     524121  4820646 118     38
8:00:53 4/25/2009       4       25      2009    8       642     525035  4820649 32      40
10:00:48        4/7/2009        4       7       2009    10      640     524699  4820648 34      40
18:00:47        3/31/2012       3       31      2012    18      674     521321  4820637 692     27
18:00:47        3/31/2012       3       31      2012    18      674     521321  4820637 693     27
4:00:48 4/6/2009        4       6       2009    4       633     521857  4820639 142 40
10:00:49 4/28/2009 4 28 2009 10 644 524238 4820647 118 38
4:00:54 4/5/2013 4 5 2013 4 663 521468 4820638 692 27
4:00:54 4/5/2013 4 5 2013 4 663 521468 4820638 693 27
16:00:53 3/22/2013 3 22 2013 16 671 525351 4820652 30 40
18:00:44 3/17/2010 3 17 2010 18 652 525615 4820653 29 40
18:00:54 1/5/2013 1 5 2013 18 679 521994 4820640 139 40
14:00:53 3/20/2011 3 20 2011 14 668 523048 4820644 141 40
14:00:47 1/18/2010 1 18 2010 14 643 526931 4820659 25 40
14:00:42 4/15/2012 4 15 2012 14 676 523906 4820647 144 40
10:00:53 3/21/2010 3 21 2010 10 652 523457 4820646 143 40
12:00:42 4/7/2010 4 7 2010 12 644 525256 4820653 30 40
18:00:30 4/17/2013 4 17 2013 18 677 525294 4820654 30 40
12:00:54 1/18/2010 1 18 2010 12 643 527039 4820660 25 40
8:00:56 4/6/2011 4 6 2011 8 664 524551 4820651 34 40
14:00:49 4/24/2013 4 24 2013 14 658 523416 4820647 143 40
18:01:00 4/19/2011 4 19 2011 18 647 521343 4820640 692 27
18:01:00 4/19/2011 4 19 2011 18 647 521343 4820640 693 27
10:00:48 4/16/2009 4 16 2009 10 637 524458 4820651 34 40
8:00:41 4/21/2014 4 21 2014 8 914 523907 4820649 144 40
12:00:49 3/28/2012 3 28 2012 12 666 523092 4820647 141 40
0:00:54 4/5/2009 4 5 2009 0 645 523621 4820649 144 40
12:00:37 4/24/2013 4 24 2013 12 658 523518 4820649 143 40
12:00:50 4/3/2011 4 3 2011 12 664 524544 4820652 34 40
10:00:45 4/11/2011 4 11 2011 10 655 524110 4820651 118 38
10:00:41 3/25/2009 3 25 2009 10 639 523240 4820648 143 40
18:00:37 3/22/2014 3 22 2014 18 918 523582 4820650 143 40



12:00:56 4/4/2010 4 4 2010 12 646 524174 4820652 118 38
10:00:54 4/4/2010 4 4 2010 10 646 524174 4820652 118 38
10:01:09 1/9/2010 1 9 2010 10 644 523237 4820649 143 40
18:00:54 4/6/2010 4 6 2010 18 655 526399 4820662 28 40
8:00:56 3/18/2011 3 18 2011 8 664 523619 4820652 144 40
16:00:27 4/15/2011 4 15 2011 16 655 524454 4820655 34 40
22:00:19 2/4/2014 2 4 2014 22 908 522795 4820649 140 40
18:00:48 4/20/2011 4 20 2011 18 801 521730 4820646 142 40
10:00:43 3/28/2011 3 28 2011 10 661 524823 4820657 32 40
10:00:50 3/10/2014 3 10 2014 10 917 523839 4820653 144 40
12:01:37 4/4/2011 4 4 2011 12 801 525035 4820657 32 40
8:00:45 4/6/2012 4 6 2012 8 666 526475 4820663 27 40
20:01:03 4/10/2014 4 10 2014 20 909 526376 4820663 28 40
22:00:47 4/19/2011 4 19 2011 22 647 521421 4820645 692 27
22:00:47 4/19/2011 4 19 2011 22 647 521421 4820645 693 27
10:00:56 3/14/2014 3 14 2014 10 918 525185 4820659 32 40
18:00:47 5/6/2009 5 6 2009 18 645 524130 4820655 118 38
8:01:12 3/26/2012 3 26 2012 8 677 524348 4820656 118 38
12:00:53 3/10/2014 3 10 2014 12 917 523839 4820654 144 40
22:00:53 12/23/2013 12 23 2013 22 918 527322 4820667 26 40
6:00:32 3/24/2012 3 24 2012 6 679 525014 4820658 32 40
4:01:24 3/24/2012 3 24 2012 4 679 525010 4820659 32 40
18:00:40 4/29/2011 4 29 2011 18 650 523539 4820653 143 40
14:00:41 4/15/2012 4 15 2012 14 670 523712 4820654 144 40
14:00:41 3/21/2010 3 21 2010 14 655 524620 4820658 34 40
10:00:26 4/6/2011 4 6 2011 10 666 524997 4820659 32 40
14:00:39 1/28/2014 1 28 2014 14 916 523145 4820652 141 40
18:00:50 4/10/2008 4 10 2008 18 635 521573 4820647 692 27
18:00:50 4/10/2008 4 10 2008 18 635 521573 4820647 693 27
6:00:56 11/10/2010 11 10 2010 6 651 522397 4820650 140 40
18:00:20 1/13/2009 1 13 2009 18 632 521472 4820647 692 27
18:00:20 1/13/2009 1 13 2009 18 632 521472 4820647 693 27
10:00:56 3/18/2011 3 18 2011 10 650 523705 4820655 144 40
12:00:54 3/13/2014 3 13 2014 12 916 525011 4820660 32 40
16:00:28 4/29/2011 4 29 2011 16 650 523784 4820656 144 40
10:00:26 4/16/2012 4 16 2012 10 677 523898 4820656 144 40
2:00:25 4/24/2011 4 24 2011 2 654 526057 4820664 28 40
2:00:53 11/21/2010 11 21 2010 2 647 521600 4820649 142 40
10:00:47 4/6/2011 4 6 2011 10 655 525026 4820661 32 40
12:00:18 4/9/2011 4 9 2011 12 666 524897 4820661 32 40
12:00:55 4/20/2011 4 20 2011 12 650 525427 4820663 30 40
4:00:41 11/23/2013 11 23 2013 4 907 527043 4820670 25 40
12:00:54 4/24/2013 4 24 2013 12 677 523375 4820656 143 40
16:00:23 4/25/2014 4 25 2014 16 913 525012 4820662 32 40
14:01:52 3/21/2010 3 21 2010 14 640 523514 4820657 143 40
20:00:52 4/16/2014 4 16 2014 20 917 526100 4820667 28 40
10:01:16 4/9/2012 4 9 2012 10 670 524684 4820661 34 40
0:00:56 4/20/2011 4 20 2011 0 647 521425 4820650 692 27
0:00:56 4/20/2011 4 20 2011 0 647 521425 4820650 693 27
14:00:42 4/25/2014 4 25 2014 14 913 525053 4820663 32 40
18:00:45 4/10/2013 4 10 2013 18 663 524868 4820662 32 40
12:00:49 4/7/2008 4 7 2008 12 635 523148 4820656 141 40
18:00:56 3/25/2012 3 25 2012 18 681 522227 4820653 139 40
14:00:42 4/21/2011 4 21 2011 14 666 525549 4820666 30 40



10:00:31 3/24/2011 3 24 2011 10 669 523154 4820657 141 40
12:00:48 3/28/2012 3 28 2012 12 670 523462 4820658 143 40
16:00:50 3/21/2009 3 21 2009 16 643 523691 4820659 144 40
18:00:47 1/27/2012 1 27 2012 18 658 523174 4820657 141 40
12:00:49 4/15/2010 4 15 2010 12 640 525251 4820665 30 40
10:00:56 4/5/2009 4 5 2009 10 635 524103 4820661 118 38
12:03:43 4/4/2011 4 4 2011 12 665 524437 4820662 34 40
10:00:25 3/31/2012 3 31 2012 10 675 525952 4820668 29 40
10:00:48 3/25/2009 3 25 2009 10 648 523501 4820660 143 40
14:00:56 4/5/2014 4 5 2014 14 916 525217 4820666 30 40
10:00:42 4/14/2011 4 14 2011 10 658 524796 4820665 34 40
10:00:24 3/28/2012 3 28 2012 10 680 523160 4820659 141 40
12:00:21 3/21/2010 3 21 2010 12 652 523437 4820660 143 40
2:01:17 2/10/2010 2 10 2010 2 642 528059 4820678 33 40
4:01:11 12/6/2013 12 6 2013 4 911 528091 4820678 33 40
12:00:20 4/10/2008 4 10 2008 12 632 523494 4820661 143 40
10:01:12 4/6/2011 4 6 2011 10 668 525012 4820667 32 40
18:01:52 4/4/2010 4 4 2010 18 746 526104 4820671 28 40
10:00:21 3/19/2011 3 19 2011 10 658 523509 4820662 143 40
4:00:47 4/11/2010 4 11 2010 4 644 524219 4820664 118 38
10:00:48 3/28/2012 3 28 2012 10 670 523544 4820662 143 40
6:00:47 3/16/2010 3 16 2010 6 644 527062 4820675 25 40
2:00:07 1/25/2009 1 25 2009 2 633 521784 4820656 142 40
4:00:55 3/16/2010 3 16 2010 4 644 527068 4820676 25 40
6:00:54 5/1/2011 5 1 2011 6 669 523277 4820661 143 40
2:00:57 4/5/2010 4 5 2010 2 639 526939 4820675 25 40
10:00:42 4/6/2011 4 6 2011 10 659 524830 4820667 32 40
16:00:43 3/21/2009 3 21 2009 16 635 523290 4820662 143 40
10:01:06 3/31/2014 3 31 2014 10 916 523666 4820663 144 40
18:00:56 4/21/2014 4 21 2014 18 914 523804 4820664 144 40
14:00:23 3/21/2009 3 21 2009 14 643 523680 4820663 144 40
8:00:13 4/9/2008 4 9 2008 8 637 523492 4820663 143 40
12:00:46 3/28/2011 3 28 2011 12 668 524872 4820668 32 40
10:00:54 4/7/2008 4 7 2008 10 632 523266 4820662 143 40
18:00:58 3/16/2010 3 16 2010 18 638 525294 4820670 30 40
14:00:23 1/18/2010 1 18 2010 14 639 527166 4820677 25 40
12:00:09 4/10/2008 4 10 2008 12 635 523507 4820663 143 40
12:00:23 4/3/2011 4 3 2011 12 666 524531 4820667 34 40
16:00:11 4/29/2011 4 29 2011 16 666 524523 4820667 34 40
6:00:47 12/2/2011 12 2 2011 6 663 523168 4820662 141 40
16:00:41 4/15/2012 4 15 2012 16 677 524147 4820666 118 38
14:00:26 2/1/2012 2 1 2012 14 663 523056 4820662 141 40
22:00:48 4/2/2010 4 2 2010 22 638 521440 4820657 692 27
22:00:48 4/2/2010 4 2 2010 22 638 521440 4820657 693 27
16:00:39 4/4/2010 4 4 2010 16 639 526748 4820677 27 40
12:00:36 4/3/2011 4 3 2011 12 667 524804 4820669 32 40
18:00:44 4/3/2012 4 3 2012 18 663 524743 4820669 34 40
10:00:48 3/28/2011 3 28 2011 10 668 524930 4820670 32 40
8:00:30 4/2/2011 4 2 2011 8 660 523935 4820667 144 40
12:00:49 3/21/2010 3 21 2010 12 644 523415 4820665 143 40
12:00:54 3/24/2011 3 24 2011 12 669 523163 4820664 141 40
10:00:41 4/4/2011 4 4 2011 10 655 524438 4820669 34 40
10:00:55 3/21/2010 3 21 2010 10 644 523418 4820666 143 40
16:00:24 11/21/2010 11 21 2010 16 641 526995 4820679 25 40



20:00:54 2/4/2014 2 4 2014 20 908 522622 4820663 140 40
6:00:54 11/10/2010 11 10 2010 6 650 522393 4820662 139 40
10:00:54 1/18/2010 1 18 2010 10 643 526898 4820679 25 40
10:00:42 4/5/2011 4 5 2011 10 654 524560 4820670 34 40
18:00:42 4/9/2011 4 9 2011 18 801 522183 4820662 139 40
10:00:40 4/6/2011 4 6 2011 10 658 524817 4820672 32 40
0:00:41 4/24/2011 4 24 2011 0 658 525491 4820675 30 40
10:01:17 3/14/2013 3 14 2013 10 663 523576 4820668 143 40
14:00:38 3/23/2014 3 23 2014 14 913 527945 4820684 31 40
10:00:15 4/10/2009 4 10 2009 10 637 524188 4820670 118 38
10:00:41 4/5/2011 4 5 2011 10 664 524645 4820672 34 40
6:00:54 3/16/2010 3 16 2010 6 638 526930 4820681 25 40
10:00:44 4/5/2009 4 5 2009 10 633 524422 4820671 34 40
4:00:47 3/16/2010 3 16 2010 4 638 526931 4820681 25 40
8:00:47 4/10/2011 4 10 2011 8 668 524915 4820673 32 40
18:00:58 4/10/2009 4 10 2009 18 638 522215 4820664 139 40
6:00:55 2/10/2010 2 10 2010 6 642 528057 4820686 33 40
14:00:21 4/3/2008 4 3 2008 14 632 523528 4820669 143 40
10:00:47 4/13/2011 4 13 2011 10 658 524804 4820674 32 40
12:00:24 4/5/2009 4 5 2009 12 645 524454 4820672 34 40
18:00:20 4/1/2009 4 1 2009 18 635 522806 4820667 141 40
16:00:56 1/29/2010 1 29 2010 16 643 523160 4820668 141 40
4:01:49 2/10/2010 2 10 2010 4 642 528048 4820687 33 40
10:00:54 4/7/2014 4 7 2014 10 916 523237 4820668 143 40
10:00:36 3/25/2009 3 25 2009 10 635 523410 4820669 143 40
10:00:53 4/15/2014 4 15 2014 10 908 526319 4820680 28 40
12:00:24 4/6/2011 4 6 2011 12 659 524834 4820675 32 40
12:00:42 4/15/2009 4 15 2009 12 645 523199 4820669 141 40
16:00:23 4/19/2014 4 19 2014 16 913 524708 4820676 34 40
14:00:42 3/11/2014 3 11 2014 14 918 524305 4820674 118 38
0:00:24 1/25/2012 1 25 2012 0 666 525340 4820678 30 40
4:00:42 4/5/2009 4 5 2009 4 646 521835 4820666 142 40
22:00:54 12/5/2013 12 5 2013 22 907 528074 4820689 33 40
12:00:41 3/26/2014 3 26 2014 12 913 524272 4820674 118 38
18:00:43 4/2/2012 4 2 2012 18 670 525736 4820680 29 40
16:01:17 3/25/2010 3 25 2010 16 646 524511 4820676 34 40
12:00:47 4/19/2014 4 19 2014 12 913 524708 4820677 34 40
10:00:41 3/13/2014 3 13 2014 10 916 524975 4820678 32 40
18:00:53 1/23/2009 1 23 2009 18 633 521662 4820667 142 40
16:00:23 4/1/2014 4 1 2014 16 679 523695 4820674 144 40
10:00:57 4/6/2009 4 6 2009 10 642 524339 4820676 118 38
10:00:41 3/10/2012 3 10 2012 10 658 524246 4820676 118 38
18:00:48 4/10/2009 4 10 2009 18 638 521369 4820666 692 27
18:00:48 4/10/2009 4 10 2009 18 638 521369 4820666 693 27
0:00:24 4/20/2011 4 20 2011 0 661 521417 4820666 692 27
0:00:24 4/20/2011 4 20 2011 0 661 521417 4820666 693 27
12:00:53 3/25/2009 3 25 2009 12 635 523400 4820673 143 40
2:01:11 4/8/2010 4 8 2010 2 644 527196 4820688 25 40
12:00:41 4/6/2009 4 6 2009 12 642 524341 4820677 118 38
10:00:24 3/26/2012 3 26 2012 10 676 524621 4820678 34 40
10:01:03 3/28/2014 3 28 2014 10 916 524953 4820680 32 40
10:00:43 4/6/2011 4 6 2011 10 664 524991 4820680 32 40
10:00:30 3/25/2009 3 25 2009 10 637 523280 4820674 143 40
16:00:25 4/12/2011 4 12 2011 16 668 523289 4820675 143 40



10:00:47 3/28/2012 3 28 2012 10 666 523187 4820675 141 40
4:00:53 4/3/2010 4 3 2010 4 638 521353 4820669 692 27
4:00:53 4/3/2010 4 3 2010 4 638 521353 4820669 693 27
18:00:27 4/8/2011 4 8 2011 18 654 522080 4820671 139 40
18:01:23 4/21/2012 4 21 2012 18 674 523443 4820676 143 40
8:01:44 4/17/2014 4 17 2014 8 917 526041 4820685 28 40
8:00:26 4/9/2008 4 9 2008 8 636 523515 4820676 143 40
10:00:55 1/28/2012 1 28 2012 10 665 523227 4820675 143 40
18:00:27 4/2/2012 4 2 2012 18 678 527574 4820692 26 40
8:00:48 4/8/2009 4 8 2009 8 642 524442 4820680 34 40
6:00:56 4/3/2010 4 3 2010 6 638 521350 4820669 692 27
6:00:56 4/3/2010 4 3 2010 6 638 521350 4820669 693 27
10:00:53 3/28/2012 3 28 2012 10 663 523188 4820676 141 40
12:00:55 1/28/2014 1 28 2014 12 916 523171 4820676 141 40
10:00:56 4/7/2010 4 7 2010 10 640 524897 4820683 32 40
8:00:54 3/22/2012 3 22 2012 8 666 523063 4820676 141 40
18:01:17 4/19/2011 4 19 2011 18 641 521325 4820671 692 27
18:01:17 4/19/2011 4 19 2011 18 641 521325 4820671 693 27
10:00:48 3/25/2008 3 25 2008 10 632 523813 4820679 144 40
18:00:47 12/5/2010 12 5 2010 18 655 527827 4820695 31 40
6:00:54 3/24/2012 3 24 2012 6 677 523670 4820679 144 40
8:00:43 4/8/2009 4 8 2009 8 637 523667 4820679 144 40
10:00:50 3/21/2010 3 21 2010 10 640 523490 4820679 143 40
8:00:23 12/28/2012 12 28 2012 8 670 523190 4820678 141 40
0:00:49 4/26/2009 4 26 2009 0 645 528667 4820699 35 40
10:00:44 3/25/2011 3 25 2011 10 650 523242 4820679 143 40
18:00:53 4/29/2011 4 29 2011 18 669 523434 4820679 143 40
16:00:54 4/2/2012 4 2 2012 16 678 527488 4820695 26 40
12:00:43 3/26/2014 3 26 2014 12 909 524323 4820683 118 38
14:00:36 4/15/2010 4 15 2010 14 640 525224 4820687 30 40
4:00:47 4/26/2009 4 26 2009 4 646 521601 4820675 142 40
10:00:56 4/13/2011 4 13 2011 10 662 524897 4820686 32 40
12:00:53 4/23/2011 4 23 2011 12 664 523430 4820681 143 40
6:00:54 3/26/2012 3 26 2012 6 676 524743 4820686 34 40
8:00:48 3/21/2011 3 21 2011 8 669 523663 4820682 144 40
18:00:42 3/25/2012 3 25 2012 18 680 522211 4820677 139 40
14:00:36 4/6/2009 4 6 2009 14 642 524345 4820685 118 38
6:01:11 4/21/2014 4 21 2014 6 916 521743 4820676 142 40
14:00:54 4/6/2009 4 6 2009 14 640 524361 4820685 118 38
14:00:43 3/13/2014 3 13 2014 14 908 525408 4820689 30 40
16:00:53 4/6/2013 4 6 2013 16 663 524922 4820688 32 40
14:00:48 4/3/2009 4 3 2009 14 635 523545 4820683 143 40
16:00:42 4/6/2009 4 6 2009 16 640 524433 4820686 34 40
14:00:42 4/19/2014 4 19 2014 14 913 524702 4820687 34 40
18:00:53 4/6/2010 4 6 2010 18 644 526573 4820694 27 40
10:00:41 3/19/2011 3 19 2011 10 660 523447 4820683 143 40
12:00:42 3/14/2014 3 14 2014 12 918 525179 4820690 32 40
10:00:17 4/4/2011 4 4 2011 10 668 524537 4820688 34 40
12:00:42 4/6/2009 4 6 2009 12 640 524358 4820688 118 38
10:00:47 3/21/2010 3 21 2010 10 654 523439 4820684 143 40
12:00:54 3/28/2014 3 28 2014 12 916 524966 4820690 32 40
12:00:38 4/3/2012 4 3 2012 12 666 526030 4820694 28 40
10:00:18 4/21/2009 4 21 2009 10 634 523493 4820685 143 40
10:01:25 4/7/2014 4 7 2014 10 909 524629 4820689 34 40



10:00:53 4/6/2011 4 6 2011 10 661 524771 4820690 34 40
14:00:56 4/9/2010 4 9 2010 14 644 526591 4820697 27 40
12:00:34 3/21/2010 3 21 2010 12 640 523489 4820685 143 40
14:00:54 3/17/2010 3 17 2010 14 650 525056 4820691 32 40
12:00:48 3/18/2012 3 18 2012 12 666 524738 4820690 34 40
4:00:34 4/10/2011 4 10 2011 4 662 521615 4820680 142 40
12:00:48 4/7/2008 4 7 2008 12 632 523293 4820685 143 40
10:00:44 4/22/2010 4 22 2010 10 639 525582 4820694 30 40
10:00:43 4/7/2008 4 7 2008 10 633 523362 4820686 143 40
0:00:50 4/23/2011 4 23 2011 0 650 521612 4820680 142 40
12:00:53 4/10/2010 4 10 2010 12 639 526160 4820697 28 40
8:01:23 4/2/2014 4 2 2014 8 918 523797 4820688 144 40
12:00:41 4/15/2014 4 15 2014 12 908 526101 4820698 28 40
18:00:50 4/8/2011 4 8 2011 18 659 522009 4820683 139 40
0:00:53 4/20/2010 4 20 2010 0 654 524592 4820692 34 40
8:00:42 3/29/2011 3 29 2011 8 668 524896 4820693 32 40
4:00:37 12/6/2013 12 6 2013 4 907 528114 4820706 33 40
14:00:50 4/5/2009 4 5 2009 14 635 523843 4820690 144 40
16:01:18 4/26/2010 4 26 2010 16 643 521697 4820683 142 40
4:00:52 4/12/2011 4 12 2011 4 655 521554 4820683 692 27
4:00:52 4/12/2011 4 12 2011 4 655 521554 4820683 693 27
16:00:23 4/11/2012 4 11 2012 16 670 528266 4820708 33 40
12:01:11 4/11/2012 4 11 2012 12 670 528270 4820708 33 40
18:00:42 5/3/2011 5 3 2011 18 666 525325 4820696 30 40
12:00:18 3/25/2008 3 25 2008 12 633 523716 4820690 144 40
16:01:01 4/9/2010 4 9 2010 16 644 526575 4820701 27 40
12:00:35 3/17/2010 3 17 2010 12 650 525050 4820696 32 40
8:00:43 2/10/2010 2 10 2010 8 642 528050 4820708 33 40
12:00:54 4/1/2013 4 1 2013 12 663 525714 4820698 29 40
12:00:44 3/24/2011 3 24 2011 12 662 523380 4820690 143 40
22:00:48 4/4/2010 4 4 2010 22 653 521429 4820684 692 27
22:00:48 4/4/2010 4 4 2010 22 653 521429 4820684 693 27
8:00:42 2/15/2010 2 15 2010 8 644 526409 4820701 28 40
18:00:53 3/20/2010 3 20 2010 18 746 524965 4820696 32 40
6:00:54 4/24/2013 4 24 2013 6 679 521507 4820684 692 27
6:00:54 4/24/2013 4 24 2013 6 679 521507 4820684 693 27
2:00:48 12/5/2010 12 5 2010 2 639 527923 4820708 31 40
12:00:41 4/3/2011 4 3 2011 12 660 524352 4820694 118 38
22:00:33 1/24/2012 1 24 2012 22 666 525691 4820699 29 40
0:00:38 1/10/2010 1 10 2010 0 638 521897 4820686 142 40
18:00:20 4/9/2011 4 9 2011 18 663 522013 4820686 139 40
12:00:16 4/11/2009 4 11 2009 12 635 524147 4820694 118 38
8:00:15 4/24/2011 4 24 2011 8 668 527279 4820706 26 40
12:00:47 4/23/2010 4 23 2010 12 746 525189 4820698 32 40
14:00:23 4/6/2013 4 6 2013 14 663 524859 4820697 32 40
0:00:48 3/14/2010 3 14 2010 0 651 526942 4820705 25 40
12:00:43 4/28/2011 4 28 2011 12 666 524386 4820695 118 38
8:00:56 4/8/2009 4 8 2009 8 648 524529 4820696 34 40
10:00:47 5/5/2009 5 5 2009 10 645 524685 4820696 34 40
12:00:48 3/26/2014 3 26 2014 12 908 523945 4820694 144 40
8:00:47 4/16/2011 4 16 2011 8 668 524855 4820697 32 40
16:00:48 4/14/2012 4 14 2012 16 670 524915 4820698 32 40
10:00:53 3/25/2008 3 25 2008 10 633 523716 4820694 144 40
18:00:39 4/12/2011 4 12 2011 18 668 521804 4820688 142 40



18:00:45 4/11/2012 4 11 2012 18 670 527782 4820710 31 40
22:00:54 1/27/2012 1 27 2012 22 665 523180 4820692 141 40
10:00:55 4/1/2009 4 1 2009 10 646 523208 4820693 143 40
18:00:50 4/18/2008 4 18 2008 18 635 521533 4820687 692 27
18:00:50 4/18/2008 4 18 2008 18 635 521533 4820687 693 27
12:00:47 3/25/2013 3 25 2013 12 658 524189 4820697 118 38
10:00:25 4/3/2008 4 3 2008 10 637 523341 4820694 143 40
18:00:42 4/12/2011 4 12 2011 18 659 521557 4820688 692 27
18:00:42 4/12/2011 4 12 2011 18 659 521557 4820688 693 27
16:00:54 4/15/2012 4 15 2012 16 666 524085 4820696 118 38
22:00:48 4/24/2013 4 24 2013 22 658 521413 4820687 692 27
22:00:48 4/24/2013 4 24 2013 22 658 521413 4820687 693 27
12:00:59 3/25/2013 3 25 2013 12 663 524151 4820697 118 38
10:00:26 4/4/2010 4 4 2010 10 652 524672 4820699 34 40
18:00:43 4/9/2011 4 9 2011 18 663 522736 4820692 140 40
8:00:23 4/2/2011 4 2 2011 8 669 523928 4820696 144 40
16:00:51 4/14/2012 4 14 2012 16 666 524947 4820700 32 40
14:00:44 4/10/2013 4 10 2013 14 658 523743 4820696 144 40
12:00:49 3/11/2014 3 11 2014 12 916 524405 4820698 34 40
18:00:47 4/11/2011 4 11 2011 18 668 522650 4820692 140 40
12:00:19 4/3/2011 4 3 2011 12 655 524425 4820699 34 40
12:00:12 4/4/2011 4 4 2011 12 662 524389 4820698 118 38
10:00:53 1/28/2014 1 28 2014 10 916 523159 4820694 141 40
2:00:48 4/24/2010 4 24 2010 2 746 523210 4820695 143 40
12:00:48 3/28/2010 3 28 2010 12 653 525080 4820701 32 40
10:00:44 3/29/2012 3 29 2012 10 670 524758 4820700 34 40
12:00:39 4/13/2009 4 13 2009 12 644 525932 4820705 29 40
14:00:41 4/11/2012 4 11 2012 14 670 528269 4820715 33 40
10:00:53 2/19/2011 2 19 2011 10 639 525166 4820702 32 40
16:00:43 4/3/2012 4 3 2012 16 663 524875 4820702 32 40
10:00:23 3/10/2014 3 10 2014 10 908 524100 4820699 118 38
10:00:57 4/5/2011 4 5 2011 10 801 524658 4820701 34 40
16:00:53 3/22/2012 3 22 2012 16 670 523472 4820697 143 40
8:00:42 3/18/2011 3 18 2011 8 650 523825 4820699 144 40
18:00:32 3/22/2014 3 22 2014 18 907 522597 4820695 140 40
10:00:54 4/7/2008 4 7 2008 10 631 523351 4820698 143 40
10:00:47 3/19/2011 3 19 2011 10 667 523496 4820698 143 40
16:00:43 1/17/2010 1 17 2010 16 640 525722 4820706 29 40
8:00:20 3/15/2011 3 15 2011 8 650 523891 4820700 144 40
10:00:43 3/25/2009 3 25 2009 10 645 523561 4820699 143 40
18:00:54 3/27/2010 3 27 2010 18 647 521447 4820693 692 27
18:00:54 3/27/2010 3 27 2010 18 647 521447 4820693 693 27
20:00:41 1/27/2012 1 27 2012 20 665 523178 4820698 141 40
12:00:53 2/13/2010 2 13 2010 12 644 526405 4820711 28 40
14:01:06 3/26/2014 3 26 2014 14 916 523836 4820701 144 40
18:00:53 12/30/2012 12 30 2012 18 663 523162 4820699 141 40
8:00:55 4/4/2010 4 4 2010 8 642 524596 4820704 34 40
14:00:50 3/27/2010 3 27 2010 14 801 524483 4820704 34 40
10:01:49 3/18/2014 3 18 2014 10 918 523553 4820701 143 40
10:00:48 4/7/2009 4 7 2009 10 645 524724 4820705 34 40
18:01:11 3/28/2010 3 28 2010 18 647 521871 4820696 142 40
14:00:53 3/21/2010 3 21 2010 14 646 523343 4820701 143 40
10:00:48 12/22/2010 12 22 2010 10 639 526935 4820714 25 40
4:00:54 4/18/2009 4 18 2009 4 641 521906 4820696 142 40



2:01:11 12/20/2011 12 20 2011 2 641 522257 4820698 139 40
12:00:32 4/10/2008 4 10 2008 12 636 523656 4820702 144 40
6:00:47 1/9/2010 1 9 2010 6 643 522924 4820700 141 40
18:01:24 3/27/2010 3 27 2010 18 647 521647 4820696 142 40
16:00:54 3/24/2014 3 24 2014 16 908 524490 4820706 34 40
10:00:53 3/15/2011 3 15 2011 10 650 524107 4820705 118 38
10:00:42 2/13/2010 2 13 2010 10 642 526375 4820714 28 40
12:01:17 2/13/2010 2 13 2010 12 642 526463 4820714 27 40
12:00:47 3/21/2010 3 21 2010 12 654 523436 4820703 143 40
14:00:53 3/24/2011 3 24 2011 14 663 523280 4820703 143 40
6:00:49 12/28/2012 12 28 2012 6 670 523150 4820703 141 40
4:00:42 4/24/2013 4 24 2013 4 679 521499 4820697 692 27
4:00:42 4/24/2013 4 24 2013 4 679 521499 4820697 693 27
6:00:56 3/18/2011 3 18 2011 6 650 523834 4820705 144 40
6:00:54 4/18/2009 4 18 2009 6 641 521905 4820699 142 40
12:01:18 4/12/2010 4 12 2010 12 639 523927 4820706 144 40
8:01:05 4/11/2012 4 11 2012 8 676 524320 4820708 118 38
8:00:14 4/10/2011 4 10 2011 8 662 524374 4820708 118 38
14:00:44 4/13/2011 4 13 2011 14 801 524827 4820710 32 40
14:01:12 4/11/2010 4 11 2010 14 642 528047 4820723 33 40
18:00:56 1/9/2010 1 9 2010 18 638 522084 4820700 139 40
10:00:54 2/14/2010 2 14 2010 10 644 526403 4820716 28 40
12:00:47 4/5/2009 4 5 2009 12 644 523885 4820707 144 40
10:00:55 4/20/2014 4 20 2014 10 909 523225 4820705 143 40
0:00:54 4/9/2010 4 9 2010 0 638 521337 4820699 692 27
0:00:54 4/9/2010 4 9 2010 0 638 521337 4820699 693 27
10:00:41 4/4/2011 4 4 2011 10 658 524506 4820710 34 40
4:00:48 3/23/2012 3 23 2012 4 666 523364 4820706 143 40
16:00:41 4/22/2011 4 22 2011 16 654 523672 4820707 144 40
18:00:51 1/4/2013 1 4 2013 18 677 522052 4820702 139 40
10:00:33 3/25/2009 3 25 2009 10 642 523554 4820707 143 40
14:00:47 3/24/2010 3 24 2010 14 654 523863 4820708 144 40
12:00:49 4/4/2011 4 4 2011 12 661 524353 4820710 118 38
2:00:49 5/11/2011 5 11 2011 2 666 524622 4820711 34 40
10:00:30 4/1/2014 4 1 2014 10 918 523810 4820708 144 40
8:00:42 1/9/2010 1 9 2010 8 638 523155 4820706 141 40
12:00:53 1/4/2013 1 4 2013 12 679 523098 4820707 141 40
12:00:30 3/26/2013 3 26 2013 12 658 524215 4820711 118 38
14:00:43 1/4/2013 1 4 2013 14 679 523073 4820707 141 40
12:00:27 4/4/2011 4 4 2011 12 655 524728 4820713 34 40
14:00:42 4/4/2010 4 4 2010 14 640 524869 4820714 32 40
8:00:53 4/20/2014 4 20 2014 8 913 525170 4820715 32 40
10:00:41 4/4/2010 4 4 2010 10 640 524412 4820713 34 40
10:00:16 3/28/2012 3 28 2012 10 658 523279 4820709 143 40
16:00:42 3/24/2010 3 24 2010 16 654 523867 4820711 144 40
0:00:42 3/29/2013 3 29 2013 0 658 521737 4820704 142 40
18:00:30 4/11/2011 4 11 2011 18 655 521787 4820704 142 40
18:00:53 4/8/2011 4 8 2011 18 669 522018 4820705 139 40
10:00:44 3/25/2009 3 25 2009 10 640 523191 4820709 141 40
6:00:42 4/12/2011 4 12 2011 6 655 521557 4820704 692 27
6:00:42 4/12/2011 4 12 2011 6 655 521557 4820704 693 27
8:00:54 4/6/2012 4 6 2012 8 670 526486 4820722 27 40
10:00:41 3/30/2011 3 30 2011 10 667 524296 4820714 118 38
0:00:50 4/20/2010 4 20 2010 0 650 524695 4820715 34 40



12:01:12 2/14/2010 2 14 2010 12 644 526216 4820722 28 40
22:00:56 12/26/2013 12 26 2013 22 917 523209 4820712 143 40
18:00:55 12/23/2012 12 23 2012 18 666 528526 4820732 35 40
18:00:56 1/24/2012 1 24 2012 18 666 526101 4820722 28 40
12:00:17 4/11/2010 4 11 2010 12 640 523977 4820715 144 40
14:00:06 2/14/2010 2 14 2010 14 644 526189 4820723 28 40
10:00:48 1/4/2013 1 4 2013 10 679 523095 4820712 141 40
12:01:12 4/24/2013 4 24 2013 12 679 523666 4820715 144 40
16:00:53 4/11/2010 4 11 2010 16 642 527997 4820732 31 40
16:00:47 3/28/2010 3 28 2010 16 642 524899 4820720 32 40
18:00:56 2/13/2010 2 13 2010 18 644 526302 4820725 28 40
22:00:41 3/27/2010 3 27 2010 22 647 521505 4820708 692 27
22:00:41 3/27/2010 3 27 2010 22 647 521505 4820708 693 27
12:00:55 4/16/2014 4 16 2014 12 917 525646 4820723 29 40
18:00:54 4/22/2011 4 22 2011 18 654 522849 4820713 141 40
12:00:53 4/1/2014 4 1 2014 12 918 523813 4820716 144 40
14:00:44 3/21/2010 3 21 2010 14 651 524554 4820719 34 40
10:00:41 3/30/2011 3 30 2011 10 664 524286 4820718 118 38
8:00:47 12/13/2010 12 13 2010 8 801 521873 4820710 142 40
4:00:42 4/24/2010 4 24 2010 4 746 523207 4820715 143 40
18:00:54 4/12/2011 4 12 2011 18 662 522623 4820713 140 40
14:00:37 3/31/2014 3 31 2014 14 916 523401 4820716 143 40
4:01:51 3/18/2011 3 18 2011 4 650 523813 4820717 144 40
18:00:55 4/2/2010 4 2 2010 18 638 521635 4820710 142 40
10:00:43 4/5/2013 4 5 2013 10 663 521768 4820711 142 40
10:00:41 1/28/2012 1 28 2012 10 658 523207 4820716 143 40
8:00:47 4/30/2009 4 30 2009 8 648 523202 4820716 141 40
8:00:17 3/29/2013 3 29 2013 8 671 522158 4820713 139 40
14:01:11 3/22/2013 3 22 2013 14 671 524974 4820723 32 40
16:00:53 3/25/2014 3 25 2014 16 907 524545 4820722 34 40
12:00:14 12/2/2011 12 2 2011 12 659 522049 4820713 139 40
10:00:31 4/17/2011 4 17 2011 10 663 524857 4820723 32 40
18:00:47 1/9/2010 1 9 2010 18 638 521925 4820713 142 40
16:00:53 1/25/2009 1 25 2009 16 633 521682 4820712 142 40
10:02:04 3/30/2010 3 30 2010 10 653 526520 4820730 27 40
14:00:47 4/4/2010 4 4 2010 14 652 524870 4820724 32 40
12:00:53 3/17/2014 3 17 2014 12 918 524644 4820723 34 40
20:00:48 3/31/2014 3 31 2014 20 918 521827 4820713 142 40
10:00:41 3/19/2011 3 19 2011 10 666 523521 4820720 143 40
18:00:29 4/9/2011 4 9 2011 18 660 522821 4820717 141 40
8:00:42 4/15/2011 4 15 2011 8 658 524815 4820725 32 40
12:00:48 4/27/2011 4 27 2011 12 658 526470 4820731 27 40
10:00:50 4/7/2009 4 7 2009 10 635 524355 4820724 118 38
10:00:42 3/14/2014 3 14 2014 10 908 525371 4820728 30 40
12:00:41 4/4/2010 4 4 2010 12 652 524659 4820725 34 40
4:00:49 12/19/2010 12 19 2010 4 639 527013 4820734 25 40
16:00:48 11/21/2010 11 21 2010 16 651 527156 4820735 25 40
10:00:50 4/1/2014 4 1 2014 10 913 523968 4820723 144 40
10:00:55 4/6/2011 4 6 2011 10 665 524882 4820727 32 40
12:00:41 4/1/2014 4 1 2014 12 913 523968 4820724 144 40
12:00:41 4/7/2008 4 7 2008 12 631 523490 4820722 143 40
2:00:25 4/23/2008 4 23 2008 2 631 521327 4820715 692 27
2:00:25 4/23/2008 4 23 2008 2 631 521327 4820715 693 27
22:00:55 1/9/2010 1 9 2010 22 638 521928 4820717 142 40



10:00:42 3/18/2014 3 18 2014 10 916 523540 4820723 143 40
0:00:41 4/5/2009 4 5 2009 0 642 523214 4820722 143 40
12:00:43 3/14/2014 3 14 2014 12 908 525371 4820730 30 40
12:00:36 4/7/2009 4 7 2009 12 635 524356 4820727 118 38
18:00:48 4/23/2010 4 23 2010 18 746 524717 4820728 34 40
12:00:46 4/15/2012 4 15 2012 12 676 523812 4820725 144 40
12:00:53 3/10/2012 3 10 2012 12 666 524311 4820727 118 38
2:00:21 3/26/2009 3 26 2009 2 645 523366 4820724 143 40
12:00:28 4/6/2011 4 6 2011 12 661 524818 4820729 32 40
14:00:42 4/2/2010 4 2 2010 14 650 523811 4820725 144 40
18:00:54 1/5/2011 1 5 2011 18 638 522991 4820723 141 40
14:00:49 3/28/2010 3 28 2010 14 644 526427 4820736 27 40
14:00:47 3/30/2014 3 30 2014 14 907 522702 4820722 140 40
16:00:36 4/26/2013 4 26 2013 16 658 524082 4820727 118 38
22:01:17 4/26/2009 4 26 2009 22 646 521863 4820719 142 40
20:00:15 4/10/2012 4 10 2012 20 658 526828 4820738 25 40
10:00:45 4/1/2014 4 1 2014 10 679 524043 4820727 118 38
16:00:17 4/21/2012 4 21 2012 16 665 524378 4820728 118 38
14:00:50 4/11/2010 4 11 2010 14 650 523398 4820725 143 40
12:00:48 4/6/2011 4 6 2011 12 665 524876 4820731 32 40
8:00:42 4/13/2012 4 13 2012 8 677 523649 4820727 144 40
16:00:53 3/31/2012 3 31 2012 16 674 521420 4820720 692 27
16:00:53 3/31/2012 3 31 2012 16 674 521420 4820720 693 27
10:00:48 4/4/2014 4 4 2014 10 917 524066 4820729 118 38
12:00:39 4/6/2011 4 6 2011 12 664 525078 4820732 32 40
14:00:44 4/7/2008 4 7 2008 14 631 523486 4820727 143 40
14:00:54 3/20/2013 3 20 2013 14 671 524692 4820731 34 40
12:00:55 3/18/2014 3 18 2014 12 918 523503 4820727 143 40
10:00:42 3/28/2011 3 28 2011 10 660 524980 4820733 32 40
10:00:54 4/5/2009 4 5 2009 10 639 524086 4820729 118 38
2:00:23 4/28/2011 4 28 2011 2 668 524067 4820729 118 38
12:00:31 4/4/2011 4 4 2011 12 664 524429 4820731 34 40
10:00:54 4/7/2009 4 7 2009 10 642 524373 4820731 118 38
2:00:32 2/3/2014 2 3 2014 2 907 522527 4820724 140 40
20:00:47 12/13/2012 12 13 2012 20 666 527819 4820744 31 40
10:01:07 3/19/2011 3 19 2011 10 669 523553 4820728 143 40
0:00:47 4/13/2011 4 13 2011 0 664 521630 4820722 142 40
12:00:41 4/4/2011 4 4 2011 12 659 524440 4820732 34 40
16:00:23 4/25/2014 4 25 2014 16 908 523687 4820730 144 40
12:00:41 3/29/2011 3 29 2011 12 662 524936 4820734 32 40
14:00:55 4/19/2010 4 19 2010 14 646 524354 4820733 118 38
12:00:55 4/10/2012 4 10 2012 12 677 524020 4820731 118 38
10:00:49 3/21/2010 3 21 2010 10 642 523370 4820729 143 40
12:00:48 4/1/2014 4 1 2014 12 679 523936 4820731 144 40
12:00:42 3/28/2012 3 28 2012 12 678 523669 4820731 144 40
16:00:32 3/26/2014 3 26 2014 16 907 524666 4820734 34 40
12:00:32 4/9/2010 4 9 2010 12 655 526937 4820743 25 40
10:00:47 4/24/2011 4 24 2011 10 668 527316 4820746 26 40
14:01:48 4/4/2010 4 4 2010 14 644 524918 4820736 32 40
22:00:23 1/27/2012 1 27 2012 22 658 523193 4820730 141 40
18:00:43 4/8/2011 4 8 2011 18 664 522323 4820727 139 40
12:00:37 4/23/2011 4 23 2011 12 650 523381 4820731 143 40
10:00:41 4/15/2012 4 15 2012 10 676 523800 4820733 144 40
10:00:26 3/28/2011 3 28 2011 10 667 524917 4820738 32 40



6:01:12 3/26/2012 3 26 2012 6 680 525024 4820738 32 40
16:02:11 3/31/2012 3 31 2012 16 641 521419 4820726 692 27
16:02:11 3/31/2012 3 31 2012 16 641 521419 4820726 693 27
12:00:48 3/28/2010 3 28 2010 12 644 526438 4820744 27 40
18:00:43 4/27/2011 4 27 2011 18 658 524194 4820736 118 38
10:00:41 3/30/2011 3 30 2011 10 660 524590 4820738 34 40
0:00:55 12/13/2012 12 13 2012 0 666 527094 4820748 25 40
8:00:55 4/25/2009 4 25 2009 8 645 528029 4820752 33 40
8:00:55 4/9/2012 4 9 2012 8 666 525008 4820740 32 40
16:00:43 4/15/2012 4 15 2012 16 665 524197 4820737 118 38
8:00:38 3/16/2010 3 16 2010 8 746 527616 4820751 26 40
8:01:11 4/15/2009 4 15 2009 8 644 523878 4820736 144 40
18:00:25 4/3/2009 4 3 2009 18 635 522434 4820732 140 40
10:00:31 3/27/2012 3 27 2012 10 676 524690 4820740 34 40
12:00:50 4/4/2014 4 4 2014 12 917 524146 4820738 118 38
18:00:53 11/23/2009 11 23 2009 18 642 521726 4820730 142 40
12:00:42 3/25/2008 3 25 2008 12 631 523749 4820737 144 40
10:00:24 4/3/2011 4 3 2011 10 663 524306 4820739 118 38
18:00:50 5/7/2009 5 7 2009 18 645 524469 4820740 34 40
14:00:51 4/13/2012 4 13 2012 14 671 523048 4820735 141 40
10:00:20 4/6/2012 4 6 2012 10 676 525637 4820745 29 40
10:00:41 4/27/2008 4 27 2008 10 634 523149 4820736 141 40
12:00:26 4/3/2011 4 3 2011 12 662 524362 4820740 118 38
4:00:34 12/23/2008 12 23 2008 4 632 523200 4820736 141 40
20:00:50 1/27/2012 1 27 2012 20 658 523192 4820736 141 40
10:00:54 4/5/2009 4 5 2009 10 647 524400 4820741 34 40
8:00:53 4/8/2009 4 8 2009 8 635 523518 4820738 143 40
14:00:42 11/26/2010 11 26 2010 14 641 522263 4820734 139 40
12:00:53 3/26/2013 3 26 2013 12 663 525292 4820744 30 40
16:00:56 11/26/2010 11 26 2010 16 641 522236 4820734 139 40
12:00:55 11/26/2010 11 26 2010 12 641 522262 4820734 139 40
14:00:29 4/25/2014 4 25 2014 14 907 523822 4820740 144 40
18:00:40 3/19/2013 3 19 2013 18 671 522947 4820737 141 40
18:00:54 12/17/2013 12 17 2013 18 916 528505 4820759 35 40
18:00:50 4/8/2009 4 8 2009 18 635 521823 4820734 142 40
14:00:15 4/11/2011 4 11 2011 14 662 524159 4820742 118 38
18:00:21 4/8/2011 4 8 2011 18 660 522341 4820736 139 40
18:00:30 4/3/2012 4 3 2012 18 670 526367 4820750 28 40
18:00:55 12/14/2010 12 14 2010 18 801 522067 4820736 139 40
10:00:23 4/3/2011 4 3 2011 10 660 524344 4820744 118 38
6:00:32 3/23/2012 3 23 2012 6 666 523403 4820741 143 40
14:00:49 3/21/2010 3 21 2010 14 653 523339 4820741 143 40
6:00:44 12/23/2008 12 23 2008 6 632 523192 4820740 141 40
12:00:44 5/1/2011 5 1 2011 12 655 523723 4820742 144 40
2:00:55 4/20/2011 4 20 2011 2 654 523884 4820743 144 40
18:00:23 1/29/2010 1 29 2010 18 643 522415 4820738 140 40
10:00:23 4/3/2011 4 3 2011 10 661 524597 4820746 34 40
4:00:54 11/27/2010 11 27 2010 4 801 523299 4820742 143 40
4:00:24 4/5/2010 4 5 2010 4 639 526923 4820756 25 40
8:00:54 4/8/2009 4 8 2009 8 641 523875 4820744 144 40
18:00:48 4/22/2011 4 22 2011 18 650 523604 4820744 143 40
12:00:47 3/11/2014 3 11 2014 12 908 524495 4820747 34 40
16:00:55 3/24/2014 3 24 2014 16 918 524513 4820747 34 40
4:00:54 4/9/2012 4 9 2012 4 674 521614 4820737 142 40



18:00:42 4/8/2011 4 8 2011 18 661 522164 4820739 139 40
14:00:26 4/29/2013 4 29 2013 14 658 524092 4820746 118 38
18:00:56 12/20/2012 12 20 2012 18 671 523109 4820742 141 40
14:00:36 1/29/2010 1 29 2010 14 643 523120 4820743 141 40
18:00:21 4/26/2013 4 26 2013 18 679 522834 4820742 141 40
8:00:54 2/19/2010 2 19 2010 8 644 526533 4820756 27 40
18:01:22 1/3/2013 1 3 2013 18 677 522319 4820741 139 40
12:00:14 4/20/2010 4 20 2010 12 650 525401 4820752 30 40
10:00:40 4/12/2009 4 12 2009 10 644 524304 4820748 118 38
4:00:42 4/20/2011 4 20 2011 4 654 523889 4820747 144 40
8:00:50 1/9/2010 1 9 2010 8 644 523295 4820745 143 40
16:00:55 3/23/2013 3 23 2013 16 671 524580 4820749 34 40
4:00:32 12/2/2011 12 2 2011 4 663 523192 4820744 141 40
18:00:39 1/9/2014 1 9 2014 18 671 522285 4820742 139 40
2:00:12 4/18/2009 4 18 2009 2 641 521862 4820741 142 40
8:00:53 3/26/2014 3 26 2014 8 908 524607 4820751 34 40
14:00:48 4/23/2010 4 23 2010 14 746 525018 4820752 32 40
12:01:42 4/15/2014 4 15 2014 12 917 526115 4820757 28 40
20:00:53 4/1/2014 4 1 2014 20 916 522058 4820742 139 40
6:00:48 4/24/2010 4 24 2010 6 746 523208 4820747 143 40
18:00:53 4/11/2010 4 11 2010 18 644 523016 4820746 141 40
14:00:41 4/24/2013 4 24 2013 14 677 523552 4820748 143 40
10:00:41 3/29/2011 3 29 2011 10 661 524879 4820753 32 40
18:00:48 4/4/2009 4 4 2009 18 638 521960 4820743 142 40
16:00:54 1/6/2014 1 6 2014 16 671 522794 4820746 140 40
6:01:00 12/6/2013 12 6 2013 6 907 528159 4820767 33 40
14:00:29 4/4/2009 4 4 2009 14 648 522988 4820747 141 40
10:00:53 5/2/2008 5 2 2008 10 636 524606 4820753 34 40
10:00:54 3/20/2011 3 20 2011 10 661 523741 4820750 144 40
8:00:41 4/10/2011 4 10 2011 8 650 524930 4820755 32 40
2:00:42 10/26/2008 10 26 2008 2 637 522878 4820748 141 40
0:01:10 3/23/2014 3 23 2014 0 918 524564 4820754 34 40
2:00:16 4/7/2009 4 7 2009 2 638 521730 4820744 142 40
20:00:27 12/24/2013 12 24 2013 20 913 527647 4820766 31 40
12:00:56 3/17/2014 3 17 2014 12 917 524448 4820753 34 40
16:00:55 4/7/2010 4 7 2010 16 640 525685 4820758 29 40
18:00:43 4/8/2011 4 8 2011 18 660 522959 4820749 141 40
18:00:47 4/21/2014 4 21 2014 18 913 523793 4820752 144 40
12:00:24 4/23/2011 4 23 2011 12 663 523531 4820751 143 40
8:00:42 3/19/2010 3 19 2010 8 746 525186 4820757 32 40
10:01:06 4/29/2014 4 29 2014 10 917 523781 4820752 144 40
10:00:46 3/10/2012 3 10 2012 10 663 524203 4820754 118 38
6:00:20 4/18/2010 4 18 2010 6 652 527026 4820764 25 40
12:00:21 4/7/2008 4 7 2008 12 633 523466 4820751 143 40
10:00:54 3/25/2008 3 25 2008 10 636 523818 4820753 144 40
10:00:48 4/6/2011 4 6 2011 10 663 524828 4820757 32 40
22:00:53 4/2/2012 4 2 2012 22 674 521621 4820745 142 40
14:00:53 3/30/2014 3 30 2014 14 916 522697 4820749 140 40
18:00:42 4/13/2012 4 13 2012 18 675 522980 4820750 141 40
10:00:55 2/12/2010 2 12 2010 10 639 526665 4820764 27 40
16:00:54 4/1/2009 4 1 2009 16 635 522993 4820751 141 40
18:00:49 4/22/2011 4 22 2011 18 658 523672 4820753 144 40
16:01:12 3/18/2014 3 18 2014 16 917 523102 4820751 141 40
18:00:52 4/9/2008 4 9 2008 18 633 521829 4820747 142 40



14:00:49 2/14/2013 2 14 2013 14 666 523140 4820752 141 40
14:00:54 3/23/2012 3 23 2012 14 680 523918 4820755 144 40
8:00:21 4/15/2011 4 15 2011 8 665 524636 4820758 34 40
10:00:41 4/3/2011 4 3 2011 10 655 524322 4820757 118 38
10:01:11 3/17/2014 3 17 2014 10 918 524706 4820759 34 40
18:00:26 5/3/2011 5 3 2011 18 658 525250 4820761 30 40
12:00:25 4/4/2010 4 4 2010 12 640 524414 4820758 34 40
4:00:54 4/6/2009 4 6 2009 4 638 521607 4820749 142 40
10:00:43 4/3/2008 4 3 2008 10 635 523377 4820756 143 40
12:01:24 4/3/2011 4 3 2011 12 659 524334 4820759 118 38
10:00:53 3/25/2008 3 25 2008 10 631 523743 4820757 144 40
10:00:35 2/12/2010 2 12 2010 10 642 526655 4820768 27 40
8:00:24 4/18/2008 4 18 2008 8 631 522349 4820752 139 40
10:00:38 3/30/2011 3 30 2011 10 661 524303 4820759 118 38
2:00:48 4/11/2009 4 11 2009 2 647 521674 4820750 142 40
8:00:54 3/17/2011 3 17 2011 8 650 523742 4820758 144 40
18:01:04 4/2/2012 4 2 2012 18 674 521763 4820751 142 40
12:00:44 3/27/2010 3 27 2010 12 641 524278 4820760 118 38
10:00:54 3/13/2011 3 13 2011 10 655 523859 4820758 144 40
14:00:48 4/28/2014 4 28 2014 14 913 527061 4820771 25 40
18:00:41 4/23/2010 4 23 2010 18 746 524816 4820763 32 40
14:00:24 3/21/2009 3 21 2009 14 648 523577 4820758 143 40
0:00:47 12/6/2013 12 6 2013 0 911 528187 4820776 33 40
2:00:43 12/6/2013 12 6 2013 2 911 528162 4820776 33 40
18:00:45 4/16/2011 4 16 2011 18 650 526020 4820768 28 40
10:00:56 4/11/2010 4 11 2010 10 652 523789 4820760 144 40
12:00:53 4/14/2011 4 14 2011 12 659 524728 4820763 34 40
18:00:41 4/5/2012 4 5 2012 18 676 526038 4820768 28 40
16:00:48 4/25/2014 4 25 2014 16 907 523750 4820760 144 40
10:00:47 5/3/2013 5 3 2013 10 658 525608 4820767 29 40
10:00:48 4/5/2009 4 5 2009 10 645 524344 4820763 118 38
14:00:47 4/2/2010 4 2 2010 14 653 523955 4820762 144 40
8:00:58 3/18/2011 3 18 2011 8 663 523848 4820761 144 40
18:00:58 12/27/2009 12 27 2009 18 644 523905 4820762 144 40
2:01:11 5/1/2013 5 1 2013 2 658 525744 4820769 29 40
14:01:27 4/10/2010 4 10 2010 14 640 523717 4820761 144 40
16:01:03 4/23/2010 4 23 2010 16 746 524873 4820766 32 40
10:00:49 3/29/2012 3 29 2012 10 666 524590 4820765 34 40
6:00:54 4/6/2009 4 6 2009 6 638 521663 4820755 142 40
10:01:24 5/22/2010 5 22 2010 10 639 524133 4820764 118 38
22:00:31 12/19/2013 12 19 2013 22 913 526859 4820774 25 40
18:00:41 4/15/2011 4 15 2011 18 668 523961 4820763 144 40
10:00:53 3/11/2014 3 11 2014 10 908 524491 4820765 34 40
10:00:49 3/13/2011 3 13 2011 10 654 523852 4820763 144 40
8:00:48 4/4/2010 4 4 2010 8 644 524024 4820764 118 38
10:00:32 3/24/2011 3 24 2011 10 668 523309 4820762 143 40
12:00:24 4/4/2011 4 4 2011 12 658 524514 4820766 34 40
0:00:20 4/13/2011 4 13 2011 0 662 521594 4820757 142 40
0:00:53 4/3/2012 4 3 2012 0 680 521732 4820757 142 40
10:00:56 3/14/2011 3 14 2011 10 647 523971 4820765 144 40
14:00:53 3/15/2014 3 15 2014 14 916 525788 4820772 29 40
16:00:56 4/4/2014 4 4 2014 16 917 524509 4820767 34 40
12:00:55 3/24/2011 3 24 2011 12 668 523305 4820763 143 40
14:00:50 4/4/2009 4 4 2009 14 646 522943 4820762 141 40



18:00:18 4/8/2011 4 8 2011 18 659 523165 4820763 141 40
18:00:44 4/27/2011 4 27 2011 18 662 521865 4820758 142 40
16:00:25 4/27/2011 4 27 2011 16 658 524437 4820767 34 40
12:00:26 4/10/2010 4 10 2010 12 650 523631 4820764 144 40
8:00:25 3/18/2011 3 18 2011 8 660 523773 4820765 144 40
6:00:28 3/16/2010 3 16 2010 6 650 526874 4820777 25 40
18:00:47 4/8/2011 4 8 2011 18 663 522894 4820762 141 40
18:00:42 4/22/2011 4 22 2011 18 658 522923 4820762 141 40
10:00:53 3/29/2012 3 29 2012 10 676 524580 4820769 34 40
20:00:48 3/26/2013 3 26 2013 20 658 521924 4820760 142 40
22:00:12 4/12/2011 4 12 2011 22 664 521716 4820760 142 40
4:00:56 4/18/2010 4 18 2010 4 652 527042 4820780 25 40
10:00:24 4/3/2011 4 3 2011 10 666 524410 4820770 34 40
4:00:54 4/13/2008 4 13 2008 4 633 521731 4820761 142 40
10:00:54 3/20/2011 3 20 2011 10 655 523830 4820768 144 40
8:00:41 3/21/2011 3 21 2011 8 650 523779 4820768 144 40
10:01:10 4/7/2009 4 7 2009 10 641 524360 4820770 118 38
18:00:12 4/9/2011 4 9 2011 18 668 524945 4820773 32 40
6:00:53 4/13/2008 4 13 2008 6 633 521733 4820762 142 40
16:00:47 4/7/2009 4 7 2009 16 638 525017 4820773 32 40
12:00:32 4/16/2014 4 16 2014 12 907 524587 4820772 34 40
2:00:53 4/18/2010 4 18 2010 2 652 527042 4820781 25 40
4:00:26 4/13/2011 4 13 2011 4 663 521448 4820761 692 27
4:00:26 4/13/2011 4 13 2011 4 663 521448 4820761 693 27
16:00:50 4/3/2012 4 3 2012 16 658 523675 4820769 144 40
4:00:53 3/16/2010 3 16 2010 4 650 526882 4820781 25 40
12:00:55 4/3/2011 4 3 2011 12 663 524338 4820771 118 38
16:00:54 3/24/2010 3 24 2010 16 653 523515 4820768 143 40
20:00:48 4/1/2014 4 1 2014 20 907 522147 4820764 139 40
16:01:50 4/4/2010 4 4 2010 16 746 525728 4820777 29 40
14:00:34 4/28/2011 4 28 2011 14 666 524369 4820772 118 38
18:00:29 3/24/2013 3 24 2013 18 658 525108 4820774 32 40
12:00:41 3/20/2011 3 20 2011 12 655 523827 4820770 144 40
4:00:54 4/21/2010 4 21 2010 4 652 523239 4820768 143 40
16:00:50 4/11/2011 4 11 2011 16 662 524147 4820771 118 38
10:00:48 1/12/2010 1 12 2010 10 643 523136 4820768 141 40
16:00:48 2/13/2010 2 13 2010 16 644 526453 4820780 27 40
18:00:15 4/19/2011 4 19 2011 18 661 521355 4820762 692 27
18:00:15 4/19/2011 4 19 2011 18 661 521355 4820762 693 27
10:00:13 4/12/2009 4 12 2009 10 637 524125 4820772 118 38
18:00:54 4/8/2008 4 8 2008 18 632 521732 4820764 142 40
14:00:43 3/20/2010 3 20 2010 14 746 524651 4820774 34 40
14:00:41 4/27/2011 4 27 2011 14 655 525139 4820776 32 40
6:00:44 3/25/2014 3 25 2014 6 908 525474 4820778 30 40
22:00:53 12/25/2013 12 25 2013 22 913 527065 4820785 25 40
8:00:56 4/20/2014 4 20 2014 8 908 523644 4820772 144 40
10:00:55 4/5/2009 4 5 2009 10 644 524295 4820775 118 38
10:00:56 4/3/2011 4 3 2011 10 654 524072 4820774 118 38
20:00:54 12/24/2013 12 24 2013 20 918 527431 4820787 26 40
12:00:43 4/14/2012 4 14 2012 12 678 523844 4820773 144 40
16:00:42 4/11/2010 4 11 2010 16 650 523432 4820772 143 40
16:00:42 12/8/2010 12 8 2010 16 655 523090 4820771 141 40
10:00:54 4/3/2009 4 3 2009 10 635 523534 4820773 143 40
0:00:48 3/25/2012 3 25 2012 0 679 523340 4820773 143 40



14:00:44 3/21/2009 3 21 2009 14 647 523917 4820775 144 40
18:00:45 3/22/2014 3 22 2014 18 909 522473 4820770 140 40
10:00:50 3/26/2012 3 26 2012 10 680 524642 4820778 34 40
10:00:54 3/24/2011 3 24 2011 10 664 523307 4820773 143 40
2:00:54 12/6/2013 12 6 2013 2 907 528200 4820792 33 40
6:00:30 4/21/2010 4 21 2010 6 652 523249 4820773 143 40
14:00:30 4/3/2012 4 3 2012 14 658 523359 4820774 143 40
6:00:55 3/26/2012 3 26 2012 6 678 525111 4820780 32 40
12:00:42 4/3/2012 4 3 2012 12 670 526148 4820784 28 40
16:00:27 2/14/2010 2 14 2010 16 644 526380 4820785 28 40
22:00:41 3/24/2012 3 24 2012 22 679 523348 4820774 143 40
18:00:53 4/10/2014 4 10 2014 18 907 525713 4820783 29 40
12:00:26 3/28/2011 3 28 2011 12 667 524922 4820780 32 40
22:00:56 4/9/2011 4 9 2011 22 668 523002 4820774 141 40
18:00:48 3/11/2014 3 11 2014 18 913 528123 4820794 33 40
10:00:33 3/28/2011 3 28 2011 10 659 524854 4820781 32 40
0:00:44 4/24/2011 4 24 2011 0 666 525523 4820784 30 40
18:00:24 4/3/2012 4 3 2012 18 658 523800 4820777 144 40
16:00:47 4/22/2011 4 22 2011 16 650 523712 4820777 144 40
18:00:37 4/11/2010 4 11 2010 18 642 527763 4820793 31 40
10:00:54 3/29/2011 3 29 2011 10 662 524903 4820782 32 40
8:00:53 4/28/2009 4 28 2009 8 645 528124 4820795 33 40
8:00:44 4/10/2012 4 10 2012 8 671 524487 4820781 34 40
14:00:52 2/13/2010 2 13 2010 14 644 526439 4820789 27 40
6:00:43 4/8/2010 4 8 2010 6 644 527020 4820792 25 40
4:00:53 4/8/2010 4 8 2010 4 644 527018 4820792 25 40
18:00:33 12/16/2010 12 16 2010 18 639 527568 4820795 26 40
10:00:53 3/26/2014 3 26 2014 10 908 524050 4820781 118 38
10:00:42 4/2/2014 4 2 2014 10 913 524024 4820781 118 38
18:00:50 5/8/2011 5 8 2011 18 655 525003 4820785 32 40
8:00:55 3/26/2012 3 26 2012 8 671 524329 4820783 118 38
10:00:48 4/14/2011 4 14 2011 10 663 524793 4820785 34 40
10:00:53 3/30/2011 3 30 2011 10 669 524262 4820783 118 38
12:00:12 1/12/2010 1 12 2010 12 644 523213 4820779 143 40
12:00:21 4/5/2009 4 5 2009 12 637 523803 4820782 144 40
14:00:42 4/11/2009 4 11 2009 14 635 524188 4820783 118 38
14:00:41 4/12/2010 4 12 2010 14 646 523757 4820782 144 40
16:00:42 4/3/2009 4 3 2009 16 635 523187 4820780 141 40
12:00:47 4/4/2009 4 4 2009 12 646 522944 4820780 141 40
18:02:06 4/10/2009 4 10 2009 18 635 521529 4820775 692 27
18:02:06 4/10/2009 4 10 2009 18 635 521529 4820775 693 27
18:00:53 11/25/2010 11 25 2010 18 639 528082 4820800 33 40
22:00:49 12/25/2013 12 25 2013 22 918 526999 4820795 25 40
22:00:56 4/12/2011 4 12 2011 22 662 521686 4820776 142 40
14:00:49 3/7/2014 3 7 2014 14 908 523065 4820781 141 40
10:00:24 4/3/2011 4 3 2011 10 662 524349 4820786 118 38
18:00:26 4/10/2012 4 10 2012 18 677 523402 4820783 143 40
14:00:43 4/7/2008 4 7 2008 14 633 522752 4820780 140 40
6:00:48 2/3/2014 2 3 2014 6 907 522999 4820782 141 40
12:00:41 4/7/2009 4 7 2009 12 638 524484 4820787 34 40
6:00:23 4/27/2009 4 27 2009 6 646 521900 4820778 142 40
12:00:49 4/1/2014 4 1 2014 12 907 523890 4820785 144 40
2:00:42 4/11/2009 4 11 2009 2 635 521701 4820778 142 40
14:00:55 3/11/2014 3 11 2014 14 917 524430 4820787 34 40



10:00:54 3/10/2012 3 10 2012 10 666 524244 4820787 118 38
16:00:54 4/13/2014 4 13 2014 16 909 527205 4820798 25 40
8:00:47 2/3/2014 2 3 2014 8 907 522998 4820783 141 40
20:00:43 4/9/2011 4 9 2011 20 666 522470 4820781 140 40
16:00:25 4/12/2010 4 12 2010 16 646 523754 4820786 144 40
20:00:48 4/2/2013 4 2 2013 20 663 522207 4820781 139 40
14:00:44 4/11/2010 4 11 2010 14 652 523811 4820786 144 40
14:00:54 4/27/2011 4 27 2011 14 668 525462 4820792 30 40
10:00:48 4/7/2009 4 7 2009 10 638 524502 4820789 34 40
20:00:47 3/25/2012 3 25 2012 20 666 523723 4820786 144 40
22:00:26 4/6/2009 4 6 2009 22 638 521736 4820780 142 40
16:00:44 2/14/2013 2 14 2013 16 666 523133 4820785 141 40
12:00:55 4/9/2012 4 9 2012 12 679 525289 4820792 30 40
18:00:56 2/14/2010 2 14 2010 18 644 526543 4820797 27 40
12:00:23 2/14/2013 2 14 2013 12 666 523137 4820785 141 40
14:00:43 4/13/2011 4 13 2011 14 650 524823 4820791 32 40
10:00:45 3/30/2011 3 30 2011 10 662 524221 4820789 118 38
12:00:21 4/7/2009 4 7 2009 12 642 524338 4820790 118 38
16:00:42 3/21/2009 3 21 2009 16 647 524067 4820789 118 38
12:00:15 4/11/2010 4 11 2010 12 652 523809 4820788 144 40
0:00:43 4/7/2009 4 7 2009 0 638 521735 4820781 142 40
18:00:43 4/10/2012 4 10 2012 18 677 523480 4820787 143 40
10:00:30 3/30/2011 3 30 2011 10 659 524335 4820790 118 38
10:00:47 1/21/2009 1 21 2009 10 632 523135 4820786 141 40
18:00:41 4/12/2011 4 12 2011 18 662 521749 4820782 142 40
8:01:07 4/24/2013 4 24 2013 8 679 523123 4820786 141 40
14:01:05 3/21/2010 3 21 2010 14 746 524937 4820793 32 40
10:00:42 3/17/2014 3 17 2014 10 917 524456 4820791 34 40
8:00:53 3/21/2011 3 21 2011 8 663 523843 4820789 144 40
10:01:11 5/9/2010 5 9 2010 10 640 524604 4820792 34 40
2:00:48 4/9/2014 4 9 2014 2 916 527960 4820805 31 40
18:00:24 4/8/2011 4 8 2011 18 661 523016 4820787 141 40
10:00:43 3/14/2012 3 14 2012 10 663 523462 4820788 143 40
14:00:56 3/16/2010 3 16 2010 14 642 526032 4820798 28 40
14:00:24 3/16/2011 3 16 2011 14 650 523814 4820790 144 40
12:01:12 2/10/2010 2 10 2010 12 642 527896 4820805 31 40
10:00:42 3/26/2012 3 26 2012 10 671 524394 4820792 118 38
12:00:20 3/29/2011 3 29 2011 12 659 524848 4820794 32 40
8:00:49 12/20/2013 12 20 2013 8 913 527867 4820806 31 40
10:00:47 4/5/2009 4 5 2009 10 648 524203 4820792 118 38
2:00:21 4/14/2008 4 14 2008 2 633 522025 4820784 139 40
10:00:54 3/30/2011 3 30 2011 10 658 524329 4820792 118 38
12:00:35 3/26/2012 3 26 2012 12 670 524361 4820793 118 38
10:00:53 1/12/2010 1 12 2010 10 644 523207 4820789 143 40
12:00:06 1/12/2010 1 12 2010 12 643 523123 4820788 141 40
12:00:52 4/12/2010 4 12 2010 12 643 523829 4820791 144 40
0:00:45 4/20/2011 4 20 2011 0 654 524028 4820793 118 38
12:00:44 3/26/2012 3 26 2012 12 658 523537 4820791 143 40
0:00:41 1/26/2009 1 26 2009 0 633 521905 4820786 142 40
10:01:04 3/30/2011 3 30 2011 10 663 524323 4820794 118 38
12:00:37 1/21/2009 1 21 2009 12 632 523141 4820790 141 40
12:00:21 3/28/2011 3 28 2011 12 660 524971 4820797 32 40
8:00:40 4/15/2012 4 15 2012 8 670 523996 4820793 144 40
22:00:57 4/19/2011 4 19 2011 22 654 524027 4820794 118 38



10:00:54 3/20/2011 3 20 2011 10 669 523795 4820793 144 40
16:00:15 4/20/2011 4 20 2011 16 666 525286 4820799 30 40
16:00:38 4/13/2014 4 13 2014 16 916 527255 4820807 26 40
10:00:41 3/25/2011 3 25 2011 10 660 523283 4820792 143 40
12:00:53 4/20/2011 4 20 2011 12 668 525872 4820802 29 40
12:00:26 3/28/2011 3 28 2011 12 659 524839 4820798 32 40
12:00:53 3/20/2011 3 20 2011 12 662 523830 4820795 144 40
10:00:53 3/26/2012 3 26 2012 10 670 524359 4820797 118 38
10:00:42 4/14/2011 4 14 2011 10 655 524841 4820799 32 40
20:01:00 11/29/2013 11 29 2013 20 907 528383 4820813 33 40
10:00:48 4/3/2009 4 3 2009 10 648 523505 4820794 143 40
12:00:33 4/4/2011 4 4 2011 12 660 525291 4820801 30 40
14:00:47 3/25/2013 3 25 2013 14 663 523260 4820794 143 40
22:00:54 1/7/2010 1 7 2010 22 644 523216 4820794 143 40
18:00:53 1/7/2010 1 7 2010 18 644 523215 4820794 143 40
0:00:47 12/6/2013 12 6 2013 0 907 528190 4820814 33 40
12:00:27 3/20/2011 3 20 2011 12 650 523754 4820797 144 40
14:00:57 3/31/2012 3 31 2012 14 674 521497 4820789 692 27
14:00:57 3/31/2012 3 31 2012 14 674 521497 4820789 693 27
10:00:56 3/30/2011 3 30 2011 10 668 524248 4820799 118 38
16:00:53 4/10/2009 4 10 2009 16 647 522712 4820794 140 40
18:00:49 1/11/2012 1 11 2012 18 665 528013 4820814 31 40
12:00:26 4/3/2008 4 3 2008 12 635 523255 4820797 143 40
10:00:54 3/31/2012 3 31 2012 10 674 521406 4820791 692 27
10:00:54 3/31/2012 3 31 2012 10 674 521406 4820791 693 27
12:01:16 4/4/2011 4 4 2011 12 668 525171 4820804 32 40
18:00:47 4/12/2009 4 12 2009 18 647 521844 4820792 142 40
16:00:41 4/14/2012 4 14 2012 16 658 523455 4820798 143 40
14:00:43 4/4/2010 4 4 2010 14 746 525516 4820806 30 40
14:00:23 4/10/2011 4 10 2011 14 650 524718 4820803 34 40
18:00:44 4/8/2011 4 8 2011 18 664 523316 4820798 143 40
6:01:10 12/13/2010 12 13 2010 6 639 527087 4820813 25 40
20:01:11 4/26/2013 4 26 2013 20 679 521740 4820793 142 40
22:00:51 3/24/2012 3 24 2012 22 677 523288 4820799 143 40
10:00:53 3/31/2012 3 31 2012 10 641 521383 4820793 692 27
10:00:53 3/31/2012 3 31 2012 10 641 521383 4820793 693 27
14:00:47 4/16/2014 4 16 2014 14 907 524550 4820804 34 40
12:00:42 4/6/2008 4 6 2008 12 635 523423 4820800 143 40
10:00:47 3/31/2011 3 31 2011 10 664 524288 4820803 118 38
22:00:48 12/14/2010 12 14 2010 22 801 522071 4820796 139 40
2:01:42 3/25/2012 3 25 2012 2 678 524503 4820804 34 40
16:00:53 1/16/2010 1 16 2010 16 643 525760 4820809 29 40
18:00:47 12/28/2009 12 28 2009 18 644 523731 4820802 144 40
20:00:53 4/22/2011 4 22 2011 20 666 526531 4820812 27 40
10:00:48 3/28/2011 3 28 2011 10 669 524778 4820806 34 40
0:00:54 4/10/2013 4 10 2013 0 663 526010 4820810 28 40
10:00:53 1/26/2009 1 26 2009 10 633 521927 4820796 142 40
10:00:53 4/14/2011 4 14 2011 10 650 524841 4820806 32 40
22:00:54 11/30/2011 11 30 2011 22 663 523311 4820801 143 40
18:00:44 4/12/2011 4 12 2011 18 668 522837 4820799 141 40
12:00:56 3/28/2012 3 28 2012 12 677 522872 4820800 141 40
18:00:42 4/11/2010 4 11 2010 18 650 523353 4820801 143 40
18:00:47 1/23/2009 1 23 2009 18 633 521529 4820795 692 27
18:00:47 1/23/2009 1 23 2009 18 633 521529 4820795 693 27



14:01:31 5/1/2010 5 1 2010 14 644 523645 4820802 144 40
10:00:41 3/25/2011 3 25 2011 10 654 523272 4820801 143 40
10:00:22 4/3/2011 4 3 2011 10 659 524240 4820805 118 38
10:00:44 3/25/2011 3 25 2011 10 667 523274 4820802 143 40
14:00:47 4/9/2012 4 9 2012 14 679 525289 4820809 30 40
2:01:11 2/3/2014 2 3 2014 2 909 522617 4820800 140 40
10:01:18 3/30/2011 3 30 2011 10 666 524572 4820807 34 40
16:00:54 4/24/2013 4 24 2013 16 677 523571 4820803 143 40
10:00:43 4/5/2009 4 5 2009 10 637 523925 4820805 144 40
0:00:53 12/1/2011 12 1 2011 0 663 523314 4820803 143 40
10:00:41 4/3/2009 4 3 2009 10 645 523462 4820804 143 40
18:01:49 4/9/2011 4 9 2011 18 669 521765 4820798 142 40
10:01:17 3/14/2014 3 14 2014 10 916 525423 4820812 30 40
0:01:20 12/5/2010 12 5 2010 0 639 528055 4820822 33 40
12:00:28 4/11/2011 4 11 2011 12 655 524029 4820807 118 38
0:01:18 4/14/2009 4 14 2009 0 645 528399 4820824 33 40
12:00:28 3/26/2014 3 26 2014 12 916 523982 4820807 144 40
10:00:48 3/28/2013 3 28 2013 10 677 524000 4820807 144 40
12:00:53 3/28/2012 3 28 2012 12 663 522867 4820803 141 40
16:00:52 3/13/2014 3 13 2014 16 913 528198 4820824 33 40
14:00:59 4/10/2014 4 10 2014 14 907 525224 4820812 30 40
8:00:47 4/9/2012 4 9 2012 8 677 524766 4820810 34 40
16:00:42 3/20/2010 3 20 2010 16 746 524832 4820811 32 40
2:00:54 1/26/2009 1 26 2009 2 633 521922 4820801 142 40
10:00:31 3/15/2014 3 15 2014 10 908 525521 4820815 30 40
12:00:20 3/29/2012 3 29 2012 12 658 524296 4820810 118 38
16:00:54 3/13/2014 3 13 2014 16 917 525697 4820815 29 40
16:00:30 1/26/2009 1 26 2009 16 633 521959 4820802 142 40
10:00:47 4/10/2011 4 10 2011 10 650 524704 4820812 34 40
8:00:55 4/15/2010 4 15 2010 8 746 525853 4820816 29 40
12:00:47 3/17/2014 3 17 2014 12 908 524370 4820811 118 38
14:00:17 3/27/2010 3 27 2010 14 641 524317 4820810 118 38
6:00:56 4/20/2011 4 20 2011 6 654 523771 4820808 144 40
12:00:54 3/15/2014 3 15 2014 12 908 525520 4820815 30 40
10:00:42 4/1/2009 4 1 2009 10 644 523452 4820808 143 40
16:00:53 4/12/2009 4 12 2009 16 645 526526 4820819 27 40
10:00:54 3/30/2011 3 30 2011 10 650 524248 4820811 118 38
14:00:47 3/26/2013 3 26 2013 14 663 525305 4820815 30 40
10:00:47 4/10/2011 4 10 2011 10 668 524351 4820811 118 38
10:01:24 3/14/2012 3 14 2012 10 666 523478 4820808 143 40
12:00:54 3/18/2014 3 18 2014 12 916 523523 4820809 143 40
12:00:55 4/12/2009 4 12 2009 12 639 525215 4820815 30 40
10:00:56 3/20/2011 3 20 2011 10 650 523764 4820810 144 40
0:00:54 4/7/2009 4 7 2009 0 635 521554 4820802 692 27
0:00:54 4/7/2009 4 7 2009 0 635 521554 4820802 693 27
10:00:26 3/31/2011 3 31 2011 10 667 524336 4820812 118 38
12:00:47 4/9/2012 4 9 2012 12 666 525244 4820816 30 40
10:00:56 4/4/2010 4 4 2010 10 746 525242 4820817 30 40
10:00:47 4/3/2011 4 3 2011 10 667 524621 4820816 34 40
18:00:47 4/15/2011 4 15 2011 18 650 524135 4820814 118 38
16:00:33 4/10/2014 4 10 2014 16 907 525223 4820818 30 40
22:00:14 4/13/2009 4 13 2009 22 645 528391 4820831 33 40
12:00:30 4/3/2011 4 3 2011 12 668 524658 4820817 34 40
18:00:55 4/4/2009 4 4 2009 18 646 522212 4820808 139 40



12:00:54 3/27/2010 3 27 2010 12 643 524282 4820816 118 38
8:00:49 3/21/2011 3 21 2011 8 664 523986 4820815 144 40
8:00:56 4/2/2011 4 2 2011 8 667 524037 4820815 118 38
8:00:53 4/30/2009 4 30 2009 8 644 523857 4820815 144 40
10:00:47 3/28/2012 3 28 2012 10 677 523764 4820815 144 40
16:00:34 1/14/2010 1 14 2010 16 644 526555 4820825 27 40
6:00:53 3/24/2012 3 24 2012 6 680 523929 4820816 144 40
12:00:38 3/19/2010 3 19 2010 12 644 523833 4820815 144 40
8:00:25 4/18/2010 4 18 2010 8 652 526369 4820825 28 40
14:00:42 1/26/2009 1 26 2009 14 633 521958 4820809 142 40
0:00:47 4/8/2012 4 8 2012 0 663 521441 4820808 692 27
0:00:47 4/8/2012 4 8 2012 0 663 521441 4820808 693 27
12:00:21 4/1/2009 4 1 2009 12 635 523453 4820814 143 40
14:01:12 4/3/2011 4 3 2011 14 650 524432 4820818 34 40
14:00:54 4/5/2009 4 5 2009 14 644 524026 4820817 118 38
8:00:53 1/26/2009 1 26 2009 8 633 521929 4820810 142 40
10:00:34 3/12/2012 3 12 2012 10 663 523814 4820816 144 40
18:00:54 4/4/2009 4 4 2009 18 648 522176 4820811 139 40
18:00:53 4/13/2009 4 13 2009 18 645 528264 4820834 33 40
18:00:54 5/9/2010 5 9 2010 18 640 524852 4820820 32 40
22:00:24 4/23/2011 4 23 2011 22 658 525356 4820823 30 40
16:00:35 4/8/2008 4 8 2008 16 632 521843 4820810 142 40
16:00:47 2/12/2010 2 12 2010 16 644 528401 4820835 33 40
10:00:35 4/27/2008 4 27 2008 10 633 523234 4820815 143 40
10:00:53 3/31/2011 3 31 2011 10 663 524368 4820819 118 38
10:00:41 4/2/2014 4 2 2014 10 918 523882 4820818 144 40
8:00:23 4/8/2011 4 8 2011 8 668 524451 4820820 34 40
10:00:30 3/31/2011 3 31 2011 10 660 524333 4820821 118 38
10:00:50 4/10/2011 4 10 2011 10 662 524514 4820822 34 40
14:00:53 2/12/2010 2 12 2010 14 644 528375 4820837 33 40
12:00:46 4/10/2011 4 10 2011 12 650 524717 4820823 34 40
12:00:43 3/24/2011 3 24 2011 12 660 523302 4820819 143 40
12:01:11 3/14/2012 3 14 2012 12 663 523410 4820820 143 40
12:00:30 4/10/2011 4 10 2011 12 662 524518 4820824 34 40
16:00:53 1/3/2013 1 3 2013 16 679 523159 4820819 141 40
16:00:50 1/15/2010 1 15 2010 16 644 526473 4820831 27 40
6:00:52 1/18/2014 1 18 2014 6 913 528811 4820842 35 40
10:00:21 3/24/2011 3 24 2011 10 660 523328 4820821 143 40
14:00:50 4/20/2010 4 20 2010 14 650 525684 4820830 29 40
8:00:44 4/13/2012 4 13 2012 8 658 523263 4820821 143 40
18:00:52 4/4/2010 4 4 2010 18 639 526676 4820834 27 40
6:00:53 1/26/2009 1 26 2009 6 633 521930 4820816 142 40
22:00:26 4/6/2009 4 6 2009 22 635 521534 4820815 692 27
22:00:26 4/6/2009 4 6 2009 22 635 521534 4820815 693 27
0:00:49 1/28/2012 1 28 2012 0 658 523160 4820821 141 40
22:00:53 1/7/2010 1 7 2010 22 647 523166 4820821 141 40
12:00:18 4/4/2010 4 4 2010 12 746 525435 4820829 30 40
12:00:54 4/3/2011 4 3 2011 12 665 524626 4820826 34 40
12:00:49 1/26/2009 1 26 2009 12 633 521930 4820817 142 40
10:00:23 4/3/2011 4 3 2011 10 665 524624 4820827 34 40
4:00:14 1/26/2009 1 26 2009 4 633 521943 4820817 142 40
14:00:47 3/23/2012 3 23 2012 14 666 523848 4820824 144 40
8:00:41 3/24/2014 3 24 2014 8 908 524742 4820828 34 40
14:00:47 3/16/2014 3 16 2014 14 913 528213 4820842 33 40



4:00:42 3/24/2012 3 24 2012 4 680 523824 4820825 144 40
22:00:54 1/23/2009 1 23 2009 22 633 521500 4820817 692 27
22:00:54 1/23/2009 1 23 2009 22 633 521500 4820817 693 27
18:01:12 1/7/2010 1 7 2010 18 647 523169 4820823 141 40
6:00:53 4/10/2010 4 10 2010 6 650 523216 4820824 143 40
0:00:18 1/18/2014 1 18 2014 0 913 528789 4820846 35 40
0:00:53 4/3/2012 4 3 2012 0 674 521736 4820819 142 40
12:00:50 4/10/2011 4 10 2011 12 668 524350 4820829 118 38
12:00:43 3/15/2014 3 15 2014 12 917 525426 4820833 30 40
0:00:59 1/8/2010 1 8 2010 0 644 523222 4820825 143 40
18:00:55 3/12/2014 3 12 2014 18 917 526220 4820836 28 40
12:01:41 4/23/2011 4 23 2011 12 665 522717 4820824 140 40
12:00:53 4/3/2012 4 3 2012 12 678 526332 4820837 28 40
4:00:53 1/17/2010 1 17 2010 4 642 521642 4820820 142 40
12:00:50 4/3/2011 4 3 2011 12 658 524830 4820831 32 40
10:00:56 3/29/2011 3 29 2011 10 668 524924 4820832 32 40
12:00:44 4/5/2009 4 5 2009 12 642 523798 4820828 144 40
12:00:20 1/12/2010 1 12 2010 12 633 523152 4820826 141 40
2:00:41 4/10/2013 4 10 2013 2 663 525845 4820836 29 40
4:01:05 1/18/2014 1 18 2014 4 913 528809 4820848 35 40
14:00:53 3/23/2012 3 23 2012 14 670 523823 4820829 144 40
2:01:07 4/3/2012 4 3 2012 2 674 521734 4820822 142 40
2:00:54 1/18/2014 1 18 2014 2 913 528806 4820849 35 40
8:00:42 4/16/2011 4 16 2011 8 659 524840 4820833 32 40
10:00:48 5/6/2009 5 6 2009 10 645 524736 4820832 34 40
8:00:56 3/20/2011 3 20 2011 8 658 523511 4820828 143 40
2:00:54 4/8/2012 4 8 2012 2 663 521419 4820822 692 27
2:00:54 4/8/2012 4 8 2012 2 663 521419 4820822 693 27
10:00:42 3/15/2014 3 15 2014 10 917 525420 4820836 30 40
22:00:47 12/26/2013 12 26 2013 22 918 528783 4820849 35 40
6:00:43 4/13/2011 4 13 2011 6 663 521505 4820822 692 27
6:00:43 4/13/2011 4 13 2011 6 663 521505 4820822 693 27
18:01:12 3/24/2010 3 24 2010 18 654 523224 4820828 143 40
12:01:11 4/18/2009 4 18 2009 12 641 523508 4820829 143 40
6:00:32 5/1/2013 5 1 2013 6 658 525706 4820837 29 40
16:00:48 3/17/2011 3 17 2011 16 650 523870 4820831 144 40
14:00:41 3/15/2014 3 15 2014 14 917 525413 4820837 30 40
8:00:50 1/18/2014 1 18 2014 8 913 528819 4820851 35 40
22:00:22 4/8/2009 4 8 2009 22 635 521464 4820823 692 27
22:00:22 4/8/2009 4 8 2009 22 635 521464 4820823 693 27
14:00:42 4/13/2012 4 13 2012 14 678 523082 4820829 141 40
4:01:19 5/1/2013 5 1 2013 4 658 525701 4820838 29 40
2:00:54 3/24/2012 3 24 2012 2 680 523824 4820832 144 40
2:00:45 3/23/2014 3 23 2014 2 918 524555 4820835 34 40
0:00:55 4/5/2013 4 5 2013 0 663 521459 4820824 692 27
0:00:55 4/5/2013 4 5 2013 0 663 521459 4820824 693 27
16:01:11 4/17/2013 4 17 2013 16 677 525201 4820838 30 40
4:01:03 1/8/2010 1 8 2010 4 644 523202 4820830 143 40
16:00:24 4/20/2010 4 20 2010 16 650 525514 4820839 30 40
6:00:54 3/23/2014 3 23 2014 6 918 524540 4820836 34 40
10:02:59 4/3/2011 4 3 2011 10 668 524580 4820836 34 40
10:00:49 1/4/2014 1 4 2014 10 916 523201 4820832 143 40
6:00:48 12/27/2013 12 27 2013 6 918 528722 4820853 35 40
6:00:31 3/24/2012 3 24 2012 6 676 523789 4820834 144 40



18:00:58 4/24/2013 4 24 2013 18 677 523441 4820833 143 40
12:00:17 4/5/2009 4 5 2009 12 633 523792 4820834 144 40
4:00:54 4/10/2010 4 10 2010 4 650 523226 4820832 143 40
16:00:57 3/15/2014 3 15 2014 16 917 525409 4820841 30 40
10:00:41 3/19/2011 3 19 2011 10 664 523466 4820834 143 40
4:00:53 3/24/2012 3 24 2012 4 676 523766 4820835 144 40
14:00:35 4/10/2011 4 10 2011 14 668 524360 4820837 118 38
10:00:50 1/3/2014 1 3 2014 10 916 522612 4820832 140 40
14:00:13 4/15/2008 4 15 2008 14 635 525169 4820841 32 40
8:00:54 3/21/2011 3 21 2011 8 654 523896 4820836 144 40
6:00:54 3/26/2012 3 26 2012 6 666 524957 4820840 32 40
16:00:55 3/26/2010 3 26 2010 16 644 526821 4820847 25 40
14:00:54 4/7/2010 4 7 2010 14 644 525636 4820844 29 40
10:00:53 3/12/2014 3 12 2014 10 918 524759 4820841 34 40
10:00:14 4/5/2009 4 5 2009 10 642 523917 4820838 144 40
10:00:38 4/3/2011 4 3 2011 10 664 524389 4820840 118 38
12:00:06 3/25/2008 3 25 2008 12 637 523938 4820838 144 40
14:00:50 3/17/2012 3 17 2012 14 666 524057 4820839 118 38
18:00:48 4/22/2011 4 22 2011 18 668 526622 4820848 27 40
8:00:48 3/21/2011 3 21 2011 8 660 523948 4820839 144 40
4:00:53 12/10/2012 12 10 2012 4 665 523655 4820838 144 40
16:00:50 4/2/2010 4 2 2010 16 653 524382 4820841 118 38
10:00:55 4/1/2009 4 1 2009 10 645 523376 4820837 143 40
14:00:42 4/26/2013 4 26 2013 14 658 524211 4820840 118 38
18:00:55 4/11/2011 4 11 2011 18 661 522217 4820834 139 40
18:00:46 3/13/2014 3 13 2014 18 913 528044 4820856 33 40
2:00:51 4/11/2009 4 11 2009 2 638 521507 4820832 692 27
2:00:51 4/11/2009 4 11 2009 2 638 521507 4820832 693 27
10:00:54 4/7/2009 4 7 2009 10 644 524523 4820842 34 40
6:00:54 4/3/2012 4 3 2012 6 674 521636 4820833 142 40
18:00:24 4/9/2011 4 9 2011 18 659 522830 4820837 141 40
18:00:53 2/9/2010 2 9 2010 18 642 528177 4820857 33 40
4:00:41 4/29/2014 4 29 2014 4 909 524179 4820842 118 38
0:00:44 2/10/2010 2 10 2010 0 642 528172 4820857 33 40
2:00:40 2/22/2010 2 22 2010 2 642 525897 4820848 29 40
18:00:42 12/18/2010 12 18 2010 18 801 522737 4820837 140 40
8:01:19 4/15/2011 4 15 2011 8 669 524592 4820844 34 40
16:00:56 4/7/2010 4 7 2010 16 644 525636 4820848 29 40
14:00:30 4/14/2011 4 14 2011 14 659 524929 4820845 32 40
10:00:47 4/7/2009 4 7 2009 10 637 524570 4820844 34 40
0:00:49 1/7/2011 1 7 2011 0 638 523010 4820838 141 40
4:00:49 3/23/2014 3 23 2014 4 918 524554 4820844 34 40
4:01:05 4/3/2012 4 3 2012 4 674 521744 4820835 142 40
22:00:42 2/9/2010 2 9 2010 22 642 528180 4820859 33 40
4:00:53 2/9/2010 2 9 2010 4 642 528176 4820859 33 40
10:00:25 4/16/2011 4 16 2011 10 666 524933 4820846 32 40
14:00:47 4/9/2010 4 9 2010 14 655 527352 4820856 26 40
20:00:55 3/26/2013 3 26 2013 20 671 522105 4820837 139 40
12:00:29 4/6/2011 4 6 2011 12 654 525236 4820848 30 40
18:00:54 4/16/2014 4 16 2014 18 917 525896 4820850 29 40
4:01:11 4/10/2013 4 10 2013 4 663 525797 4820850 29 40
18:00:41 3/22/2014 3 22 2014 18 908 522897 4820840 141 40
8:01:05 2/9/2010 2 9 2010 8 642 528191 4820861 33 40
12:00:26 4/6/2011 4 6 2011 12 662 524870 4820848 32 40



12:00:42 3/7/2014 3 7 2014 12 918 523765 4820844 144 40
6:00:43 3/24/2012 3 24 2012 6 671 523914 4820845 144 40
22:00:49 4/12/2011 4 12 2011 22 661 521502 4820837 692 27
22:00:49 4/12/2011 4 12 2011 22 661 521502 4820837 693 27
10:00:47 3/25/2011 3 25 2011 10 666 523320 4820843 143 40
18:01:12 1/5/2011 1 5 2011 18 638 523097 4820842 141 40
8:00:36 4/15/2011 4 15 2011 8 668 524719 4820848 34 40
14:01:09 4/15/2012 4 15 2012 14 677 523996 4820846 144 40
14:00:50 1/12/2010 1 12 2010 14 644 523321 4820844 143 40
8:01:39 4/11/2010 4 11 2010 8 746 527183 4820859 25 40
0:00:53 4/18/2010 4 18 2010 0 652 526974 4820858 25 40
10:00:28 4/9/2012 4 9 2012 10 666 525021 4820851 32 40
22:00:42 1/5/2011 1 5 2011 22 638 523093 4820844 141 40
0:00:50 4/1/2014 4 1 2014 0 918 521770 4820840 142 40
12:00:42 4/14/2011 4 14 2011 12 658 524822 4820850 32 40
6:00:47 2/9/2010 2 9 2010 6 642 528179 4820864 33 40
12:01:08 4/28/2011 4 28 2011 12 668 525308 4820853 30 40
4:00:47 3/26/2012 3 26 2012 4 679 524470 4820850 34 40
14:00:44 4/29/2009 4 29 2009 14 645 524219 4820849 118 38
10:00:21 4/3/2011 4 3 2011 10 658 524769 4820851 34 40
14:00:43 1/21/2009 1 21 2009 14 632 523090 4820846 141 40
10:00:14 3/24/2011 3 24 2011 10 662 523375 4820847 143 40
0:00:23 3/25/2012 3 25 2012 0 681 523232 4820846 143 40
16:02:54 3/16/2010 3 16 2010 16 642 526016 4820856 28 40
18:00:55 4/22/2011 4 22 2011 18 650 523709 4820848 144 40
2:00:33 2/9/2010 2 9 2010 2 642 528193 4820866 33 40
14:00:43 3/18/2014 3 18 2014 14 908 523847 4820849 144 40
16:01:14 4/10/2010 4 10 2010 16 640 523649 4820848 144 40
8:00:47 1/4/2013 1 4 2013 8 677 522087 4820843 139 40
18:00:53 4/11/2011 4 11 2011 18 655 522242 4820843 139 40
12:00:24 3/21/2010 3 21 2010 12 642 523390 4820848 143 40
14:01:53 5/1/2010 5 1 2010 14 650 523620 4820849 144 40
10:00:43 4/12/2009 4 12 2009 10 643 523454 4820848 143 40
8:00:43 3/21/2011 3 21 2011 8 668 523802 4820849 144 40
14:00:44 4/9/2011 4 9 2011 14 666 524951 4820854 32 40
10:00:43 5/11/2011 5 11 2011 10 654 524158 4820851 118 38
14:00:41 4/26/2014 4 26 2014 14 908 525947 4820858 29 40
2:00:56 4/5/2009 4 5 2009     2       642     523259  4820848 143     40
2:00:27 1/8/2010        1       8       2010    2       644     523228  4820848 143     40
16:01:23        4/26/2014       4       26      2014    16      908     525956  4820858 29      40
10:00:43        3/20/2011       3       20      2011    10      659     523877  4820851 144     40
14:00:42        4/16/2012       4       16      2012    14      677     523219  4820849 143     40
10:00:47        3/20/2011       3       20      2011    10      662     523760  4820851 144     40
10:01:18        1/4/2013        1       4       2013    10      677     522166  4820845 139     40
14:00:53        4/7/2009        4       7       2009    14      638     524906  4820855 32      40
18:00:43        4/21/2012       4       21      2012    18      665     524378  4820854 118     38
0:00:41 1/6/2011        1       6       2011    0       638     523091  4820850 141     40
6:00:47 12/6/2013       12      6       2013    6       916     528396  4820870 33      40
10:00:47        4/27/2008       4       27      2008    10      631     523245  4820850 143     40
4:00:43 4/5/2009        4       5       2009    4       642     523256  4820850 143     40
12:00:24        12/29/2012      12      29      2012    12      670     523135  4820850 141     40
18:01:03        1/26/2014       1       26      2014    18      916     522688  4820849 140     40
14:00:07        4/4/2009        4       4       2009    14      644     522772  4820849 140     40
10:00:49        4/2/2014        4       2       2014    10      907     523927  4820853 144     40



16:00:52        3/20/2013       3       20      2013    16      671     524938  4820857 32      40
18:00:53        1/6/2011        1       6       2011    18      638     522973  4820850 141     40
10:00:48        2/19/2011       2       19      2011    10      642     525134  4820858 32      40
10:00:48        1/17/2014       1       17      2014    10      913     528784  4820873 35      40
16:00:53        4/18/2009       4       18      2009    16      641     523462  4820852 143     40
0:00:47 4/12/2011       4       12      2011    0       661     521441  4820846 692     27
0:00:47 4/12/2011       4       12      2011    0       661     521441  4820846 693     27
10:00:24        4/3/2011        4       3       2011    10      650     524227  4820856 118     38
2:00:42 3/29/2013       3       29      2013    2       658     521688  4820847 142     40
14:00:54        3/7/2014        3       7       2014    14      918     523790  4820854 144     40
14:00:25        12/29/2012      12      29      2012    14      670     523137  4820852 141     40
10:00:42        1/22/2009       1       22      2009    10      632     523104  4820852 141     40
10:00:36        3/26/2012       3       26      2012    10      681     524275  4820856 118     38
18:00:56        4/19/2011       4       19      2011    18      661     521490  4820847 692     27
18:00:56        4/19/2011       4       19      2011    18      661     521490  4820847 693     27
12:00:22        4/6/2011        4       6       2011    12      660     524905  4820859 32      40
0:00:53 3/25/2010       3       25      2010    0       653     521634  4820848 142     40
0:00:23 4/13/2011       4       13      2011    0       661     521476  4820848 692     27
0:00:23 4/13/2011       4       13      2011    0       661     521476  4820848 693     27
12:00:43        3/20/2011       3       20      2011    12      660     523489  4820854 143     40
6:00:44 3/30/2013       3       30      2013    6       658     521705  4820849 142     40
2:00:54 12/27/2013      12      27      2013    2       918     528653  4820875 35      40
2:00:49 12/5/2011       12      5       2011    2       801     523233  4820854 143     40
12:00:41        4/26/2013       4       26      2013    12      658     524246  4820858 118     38
22:00:43        1/6/2011        1       6       2011    22      638     522968  4820853 141     40
10:00:56        4/4/2010        4       4       2010    10      644     524131  4820857 118     38
10:00:55        4/14/2011       4       14      2011    10      668     524782  4820860 34      40
12:00:50        1/22/2009       1       22      2009    12      632     523102  4820854 141     40
18:01:42        4/3/2009        4       3       2009    18      648     523567  4820856 143     40
12:00:55        4/10/2009       4       10      2009    12      637     524218  4820858 118     38
14:00:14        4/9/2008        4       9       2008    14      636     523207  4820855 143     40
16:00:42        4/13/2011       4       13      2011    16      801     524663  4820860 34      40
2:00:50 4/12/2011       4       12      2011    2       662     521500  4820849 692     27
2:00:50 4/12/2011       4       12      2011    2       662     521500  4820849 693     27
16:00:42        4/9/2011        4       9       2011    16      650     525017  4820862 32      40
16:00:31        4/21/2014       4       21      2014    16      914     523840  4820857 144     40
4:00:48 3/26/2012       3       26      2012    4       678     524731  4820861 34      40
10:01:21        3/26/2014       3       26      2014    10      916     524160  4820859 118     38
22:00:48        3/24/2012       3       24      2012    22      681     523222  4820856 143     40
10:00:43        3/27/2010       3       27      2010    10      654     525334  4820864 30      40
10:01:17        4/4/2012        4       4       2012    10      679     525514  4820864 30      40
12:00:08        4/3/2011        4       3       2011    12      654     524164  4820860 118     38
14:00:42        4/4/2014        4       4       2014    14      917     524405  4820861 34      40
10:00:25        4/15/2012       4       15      2012    10      670     523923  4820859 144     40
16:00:27        4/9/2011        4       9       2011    16      663     525061  4820864 32      40
12:00:50        3/20/2011       3       20      2011    12      661     523531  4820858 143     40
10:00:53        3/27/2010       3       27      2010    10      644     525622  4820866 29      40
12:00:16        4/7/2010        4       7       2010    12      640     525102  4820864 32      40
18:00:36        12/31/2012      12      31      2012    18      679     523143  4820857 141     40
2:00:51 3/27/2013       3       27      2013    2       679     521578  4820852 692     27
2:00:51 3/27/2013       3       27      2013    2       679     521578  4820852 693     27
8:00:48 4/23/2011       4       23      2011    8       669     524428  4820862 34      40
18:01:11        3/25/2009       3       25      2009    18      645     523289  4820858 143     40
10:00:24        3/25/2008       3       25      2008    10      637     523931  4820861 144     40



12:01:08        3/26/2012       3       26      2012    12      671     524323  4820862 118     38
12:00:23        4/6/2011        4       6       2011    12      663     524900  4820865 32      40
8:00:53 4/11/2012       4       11      2012    8       670     525920  4820868 29      40
4:00:14 3/29/2013       3       29      2013    4       658     521692  4820854 142     40
16:00:48        4/16/2014       4       16      2014    16      917     525769  4820868 29      40
0:00:48 3/27/2013       3       27      2013    0       679     521574  4820854 692     27
0:00:48 3/27/2013       3       27      2013    0       679     521574  4820854 693     27
10:00:25        3/20/2011       3       20      2011    10      801     523923  4820861 144     40
12:00:48        4/11/2010       4       11      2010    12      801     523358  4820860 143     40
18:00:54        4/8/2011        4       8       2011    18      650     523427  4820860 143     40
14:00:48        1/14/2010       1       14      2010    14      643     526054  4820870 28      40
18:00:42        3/25/2012       3       25      2012    18      678     525291  4820867 30      40
10:00:23        4/7/2008        4       7       2008    10      635     523277  4820860 143     40
22:00:53        12/31/2012      12      31      2012    22      679     523153  4820860 141     40
10:02:33        3/23/2012       3       23      2012    10      679     523914  4820863 144     40
6:00:28 4/5/2010        4       5       2010    6       639     526924  4820874 25      40
18:00:14        4/27/2009       4       27      2009    18      645     528130  4820880 33      40
8:00:53 3/20/2011       3       20      2011    8       666     523506  4820862 143     40
18:00:59        4/4/2009        4       4       2009    18      646     522752  4820860 140     40
4:00:40 3/27/2013       3       27      2013    4       679     521814  4820857 142     40
8:00:41 3/21/2011       3       21      2011    8       667     523884  4820864 144     40
10:00:24        3/20/2011       3       20      2011    10      658     523902  4820865 144     40
16:00:53        4/14/2010       4       14      2010    16      642     525809  4820872 29      40
12:00:22        4/4/2009        4       4       2009    12      644     522844  4820862 141     40
22:00:32        3/26/2013       3       26      2013    22      679     521575  4820857 692     27
22:00:32        3/26/2013       3       26      2013    22      679     521575  4820857 693     27
0:00:50 3/26/2009       3       26      2009    0       645     523320  4820863 143     40
8:00:48 4/21/2012       4       21      2012    8       670     524293  4820867 118     38
18:00:48        3/17/2011       3       17      2011    18      650     523814  4820866 144     40
14:01:11        3/24/2010       3       24      2010    14      653     523441  4820865 143     40
0:00:28 4/25/2013       4       25      2013    0       658     521424  4820859 692     27
0:00:28 4/25/2013       4       25      2013    0       658     521424  4820859 693     27
12:00:48        3/13/2014       3       13      2014    12      908     525202  4820872 30      40
6:00:54 1/4/2013        1       4       2013    6       677     522067  4820861 139     40
10:00:48        5/3/2011        5       3       2011    10      668     528282  4820885 33      40
22:00:19        3/25/2009       3       25      2009    22      645     523275  4820866 143     40
2:00:41 11/28/2013      11      28      2013    2       911     528029  4820884 33      40
18:00:15        4/9/2011        4       9       2011    18      658     523104  4820866 141     40
14:00:54        3/21/2014       3       21      2014    14      913     527760  4820884 31      40
16:00:51        3/24/2014       3       24      2014    16      913     528004  4820885 31      40
16:00:48        4/16/2014       4       16      2014    16      907     524581  4820872 34      40
10:01:12        3/24/2014       3       24      2014    10      913     527533  4820883 26      40
16:00:47        3/25/2014       3       25      2014    16      909     525118  4820874 32      40
12:00:29        3/14/2012       3       14      2012    12      666     523506  4820868 143     40
14:00:54        4/16/2013       4       16      2013    14      658     524521  4820872 34      40
18:00:54        3/25/2010       3       25      2010    18      647     522774  4820866 140     40
10:00:41        3/19/2011       3       19      2011    10      668     523518  4820869 143     40
4:00:25 12/27/2013      12      27      2013    4       918     528676  4820889 35      40
12:00:47        1/12/2010       1       12      2010    12      639     523184  4820868 141     40
22:00:53        4/11/2011       4       11      2011    22      661     521484  4820863 692     27
22:00:53        4/11/2011       4       11      2011    22      661     521484  4820863 693     27
10:00:42        3/8/2014        3       8       2014    10      908     523829  4820871 144     40
18:00:27        4/16/2014       4       16      2014    18      907     524646  4820874 34      40
16:00:53        4/16/2013       4       16      2013    16      677     524258  4820873 118     38



16:00:47        3/16/2011       3       16      2011    16      650     523798  4820872 144     40
2:00:54 4/18/2014       4       18      2014    2       913     523980  4820873 144     40
10:00:24        4/3/2011        4       3       2011    10      801     524632  4820875 34      40
10:00:41        4/15/2010       4       15      2010    10      746     525812  4820880 29      40
18:01:48        4/3/2014        4       3       2014    18      914     522696  4820869 140     40
6:00:42 4/5/2009        4       5       2009    6       642     523259  4820871 143     40
14:00:15        3/27/2010       3       27      2010    14      651     526692  4820884 27      40
20:00:53        4/3/2014        4       3       2014    20      914     521562  4820867 692     27
20:00:53        4/3/2014        4       3       2014    20      914     521562  4820867 693     27
18:00:44        3/31/2014       3       31      2014    18      908     524456  4820876 34      40
10:00:54        4/9/2008        4       9       2008    10      633     523208  4820872 143     40
10:00:45        4/14/2011       4       14      2011    10      664     524789  4820878 34      40
4:00:47 4/3/2012        4       3       2012    4       680     521679  4820867 142     40
18:00:14        3/22/2014       3       22      2014    18      917     522920  4820871 141     40
10:03:03        3/20/2011       3       20      2011    10      654     523944  4820875 144     40
6:00:54 4/3/2012        4       3       2012    6       680     521674  4820867 142     40
14:01:11        4/16/2013       4       16      2013    14      677     524255  4820877 118     38
2:00:36 4/3/2012        4       3       2012    2       680     521675  4820868 142     40
10:00:48        3/23/2013       3       23      2013    10      671     525010  4820880 32      40
6:00:15 4/12/2011       4       12      2011    6       661     521451  4820868 692     27
6:00:15 4/12/2011       4       12      2011    6       661     521451  4820868 693     27
18:01:23        4/30/2011       4       30      2011    18      655     523055  4820874 141     40
4:00:54 4/12/2011       4       12      2011    4       661     521447  4820868 692     27
4:00:54 4/12/2011       4       12      2011    4       661     521447  4820868 693     27
8:00:54 3/16/2010       3       16      2010    8       650     526595  4820887 27      40
10:00:59        3/26/2012       3       26      2012    10      666     524457  4820879 34      40
12:00:09        4/9/2008        4       9       2008    12      633     523208  4820875 143     40
16:00:53        12/18/2010      12      18      2010    16      801     522708  4820873 140     40
12:00:50        4/6/2008        4       6       2008    12      632     523294  4820876 143     40
20:00:48        4/1/2014        4       1       2014    20      918     522154  4820873 139     40
18:01:30        1/2/2014        1       2       2014    18      916     523027  4820876 141     40
2:00:47 4/13/2011       4       13      2011    2       661     521445  4820871 692     27
2:00:47 4/13/2011       4       13      2011    2       661     521445  4820871 693     27
18:00:21        4/14/2012       4       14      2012    18      658     523228  4820877 143     40
16:00:41        4/15/2010       4       15      2010    16      654     523518  4820879 143     40
14:00:53        4/16/2014       4       16      2014    14      917     525717  4820887 29      40
14:00:41        1/5/2013        1       5       2013    14      679     522992  4820877 141     40
4:00:52 2/3/2014        2       3       2014    4       907     522851  4820877 141     40
8:00:42 4/15/2011       4       15      2011    8       659     524743  4820883 34      40
16:00:54        1/5/2013        1       5       2013    16      679     522561  4820876 140     40
12:00:49        4/15/2012       4       15      2012    12      670     523855  4820880 144     40
8:00:53 3/21/2011       3       21      2011    8       666     523783  4820880 144     40
12:00:53        3/15/2013       3       15      2013    12      663     523470  4820879 143     40
18:00:56        4/18/2014       4       18      2014    18      917     524633  4820884 34      40
10:00:31        2/10/2010       2       10      2010    10      642     527849  4820897 31      40
18:00:52        1/25/2009       1       25      2009    18      633     521548  4820874 692     27
18:00:52        1/25/2009       1       25      2009    18      633     521548  4820874 693     27
10:00:41        4/18/2010       4       18      2010    10      652     525592  4820888 30      40
8:00:47 4/8/2010        4       8       2010    8       652     525244  4820887 30      40
10:00:54        3/16/2012       3       16      2012    10      663     523372  4820881 143     40
22:00:37        12/27/2009      12      27      2009    22      644     523189  4820880 141     40
10:01:00        1/4/2014        1       4       2014    10      907     523091  4820880 141     40
10:00:24        3/24/2011       3       24      2011    10      666     523363  4820881 143     40
20:00:24        1/24/2012       1       24      2012    20      666     526026  4820891 28      40



18:00:52        4/10/2009       4       10      2009    18      647     521412  4820875 692     27
18:00:52        4/10/2009       4       10      2009    18      647     521412  4820875 693     27
12:00:17        4/7/2009        4       7       2009    12      648     524561  4820886 34      40
18:00:49        4/11/2011       4       11      2011    18      661     521772  4820877 142     40
6:01:47 3/29/2013       3       29      2013    6       658     521739  4820877 142     40
4:00:41 4/23/2008       4       23      2008    4       631     521448  4820876 692     27
4:00:41 4/23/2008       4       23      2008    4       631     521448  4820876 693     27
12:00:54        4/7/2009        4       7       2009    12      641     524312  4820886 118     38
2:00:54 4/14/2009       4       14      2009    2       645     528317  4820902 33      40
8:00:47 4/18/2013       4       18      2013    8       671     526052  4820893 28      40
12:00:47        4/16/2012       4       16      2012    12      658     523656  4820884 144     40
0:00:35 1/28/2012       1       28      2012    0       665     523162  4820883 141     40
12:00:44        3/18/2014       3       18      2014    12      908     523871  4820885 144     40
12:00:48        3/20/2011       3       20      2011    12      663     523652  4820884 144     40
12:00:27        4/4/2009        4       4       2009    12      633     522668  4820881 140     40
2:00:43 1/4/2013        1       4       2013    2       677     522073  4820879 139     40
20:00:49        12/20/2013      12      20      2013    20      913     527738  4820901 31      40
10:01:22        4/9/2012        4       9       2012    10      673     525181  4820891 32      40
12:00:30        3/16/2012       3       16      2012    12      663     523351  4820884 143     40
6:02:54 3/25/2014       3       25      2014    6       918     524814  4820889 32      40
16:00:42        4/9/2011        4       9       2011    16      668     525015  4820890 32      40
4:00:47 1/4/2013        1       4       2013    4       677     522063  4820881 139     40
14:00:56        3/20/2011       3       20      2011    14      654     524109  4820888 118     38
16:00:28        3/18/2012       3       18      2012    16      666     523408  4820886 143     40
8:00:55 4/9/2012        4       9       2012    8       672     525090  4820892 32      40
10:00:24        3/19/2011       3       19      2011    10      650     523573  4820887 143     40
10:00:54        3/8/2014        3       8       2014    10      917     523698  4820887 144     40
12:00:23        4/4/2010        4       4       2010    12      644     524145  4820889 118     38
10:00:48        3/26/2012       3       26      2012    10      675     524377  4820890 118     38
12:00:47        4/24/2011       4       24      2011    12      668     527705  4820903 31      40
0:00:54 12/27/2013      12      27      2013    0       918     528650  4820907 35      40
8:00:49 3/16/2010       3       16      2010    8       644     526914  4820900 25      40
6:00:55 3/30/2013       3       30      2013    6       677     521831  4820882 142     40
22:00:48        3/31/2014       3       31      2014    22      918     521814  4820882 142     40
18:00:48        3/27/2010       3       27      2010    18      650     524698  4820893 34      40
14:00:30        4/7/2009        4       7       2009    14      635     524409  4820892 34      40
14:00:30        3/20/2010       3       20      2010    14      642     523785  4820889 144     40
22:00:30        4/10/2013       4       10      2013    22      663     521463  4820882 692     27
22:00:30        4/10/2013       4       10      2013    22      663     521463  4820882 693     27
12:00:41        4/3/2011        4       3       2011    12      801     524626  4820893 34      40
16:00:53        2/9/2010        2       9       2010    16      642     528268  4820907 33      40
2:00:47 4/12/2011       4       12      2011    2       661     521437  4820882 692     27
2:00:47 4/12/2011       4       12      2011    2       661     521437  4820882 693     27
10:00:53        3/19/2011       3       19      2011    10      654     523465  4820889 143     40
14:00:55        3/23/2012       3       23      2012    14      679     524130  4820891 118     38
8:00:53 4/9/2012        4       9       2012    8       673     525165  4820895 32      40
18:01:26        4/9/2011        4       9       2011    18      668     523192  4820889 141     40
18:00:54        1/5/2013        1       5       2013    18      679     522381  4820886 139     40
10:00:51        4/7/2009        4       7       2009    10      648     524554  4820894 34      40
4:00:54 4/8/2012        4       8       2012    4       663     521445  4820883 692     27
4:00:54 4/8/2012        4       8       2012    4       663     521445  4820883 693     27
16:00:44        4/8/2011        4       8       2011    16      666     524579  4820894 34      40
14:00:48        3/20/2011       3       20      2011    14      659     522728  4820888 140     40
18:00:48        4/14/2010       4       14      2010    18      644     525591  4820899 30      40



18:01:20        4/12/2009       4       12      2009    18      645     526637  4820903 27      40
0:00:43 4/9/2009        4       9       2009    0       635     521432  4820884 692     27
0:00:43 4/9/2009        4       9       2009    0       635     521432  4820884 693     27
14:00:53        3/24/2011       3       24      2011    14      650     523350  4820891 143     40
12:00:42        4/14/2011       4       14      2011    12      650     524735  4820896 34      40
12:00:48        3/23/2013       3       23      2013    12      671     525030  4820897 32      40
10:01:41        3/23/2012       3       23      2012    10      678     523812  4820893 144     40
12:00:23        4/19/2008       4       19      2008    12      637     523736  4820893 144     40
8:00:56 12/23/2012      12      23      2012    8       666     528725  4820913 35      40
18:00:42        5/2/2013        5       2       2013    18      658     523686  4820894 144     40
12:00:21        4/10/2008       4       10      2008    12      633     523618  4820893 144     40
18:00:53        12/16/2010      12      16      2010    18      639     527115  4820907 25      40
14:00:21        4/16/2012       4       16      2012    14      666     524453  4820897 34      40
12:00:41        4/6/2011        4       6       2011    12      668     525335  4820900 30      40
12:00:56        3/15/2014       3       15      2014    12      918     525290  4820900 30      40
8:00:53 3/16/2010       3       16      2010    8       638     526624  4820905 27      40
14:00:40        4/30/2011       4       30      2011    14      655     523888  4820895 144     40
8:00:53 3/24/2012       3       24      2012    8       666     524615  4820898 34      40
22:00:53        4/22/2014       4       22      2014    22      908     522021  4820889 139     40
10:00:22        3/15/2014       3       15      2014    10      918     525257  4820901 30      40
12:01:54        4/23/2011       4       23      2011    12      669     524527  4820899 34      40
10:01:11        3/20/2011       3       20      2011    10      663     523732  4820896 144     40
18:00:39        4/9/2011        4       9       2011    18      659     521790  4820890 142     40
12:00:53        4/11/2009       4       11      2009    12      646     524564  4820899 34      40
10:01:00        3/19/2011       3       19      2011    10      662     523512  4820896 143     40
8:00:47 4/30/2011       4       30      2011    8       669     524307  4820898 118     38
20:00:45        4/8/2011        4       8       2011    20      666     522213  4820891 139     40
18:00:43        4/4/2009        4       4       2009    18      645     522710  4820893 140     40
6:00:42 12/23/2012      12      23      2012    6       666     528740  4820916 35      40
12:00:54        3/17/2012       3       17      2012    12      666     524320  4820899 118     38
10:00:42        3/13/2014       3       13      2014    10      908     525179  4820902 32      40
16:00:40        4/29/2009       4       29      2009    16      648     523187  4820895 141     40
8:00:41 3/20/2011       3       20      2011    8       650     523488  4820896 143     40
8:00:53 5/1/2010        5       1       2010    8       639     525123  4820903 32      40
10:00:54        2/9/2010        2       9       2010    10      642     528211  4820915 33      40
8:00:41 4/18/2008       4       18      2008    8       637     523271  4820896 143     40
8:00:53 4/8/2008        4       8       2008    8       637     523248  4820896 143     40
14:00:55        3/23/2012       3       23      2012    14      676     524151  4820899 118     38
2:00:48 4/12/2011       4       12      2011    2       655     521565  4820891 692     27
2:00:48 4/12/2011       4       12      2011    2       655     521565  4820891 693     27
8:00:08 4/12/2008       4       12      2008    8       631     523125  4820896 141     40
8:01:12 3/20/2011       3       20      2011    8       662     523500  4820897 143     40
12:00:41        3/27/2010       3       27      2010    12      650     524293  4820901 118     38
10:00:25        3/20/2011       3       20      2011    10      664     523947  4820900 144     40
14:00:48        3/27/2010       3       27      2010    14      650     524392  4820902 118     38
16:00:47        4/6/2013        4       6       2013    16      677     524612  4820903 34      40
18:00:22        3/12/2014 3 12 2014 18 918 525406 4820906 30 40
10:00:21 3/20/2011 3 20 2011 10 660 523829 4820901 144 40
18:00:48 5/8/2011 5 8 2011 18 668 527195 4820914 25 40
12:00:55 2/9/2010 2 9 2010 12 642 528207 4820918 33 40
14:00:47 4/13/2012 4 13 2012 14 673 523057 4820899 141 40
18:00:53 4/10/2011 4 10 2011 18 650 522681 4820898 140 40
12:00:54 12/21/2010 12 21 2010 12 642 523490 4820901 143 40
14:00:43 4/1/2009 4 1 2009 14 635 523227 4820900 143 40



14:00:31 4/13/2011 4 13 2011 14 664 525133 4820907 32 40
10:00:44 4/13/2011 4 13 2011 10 654 525162 4820907 32 40
12:00:47 4/10/2008 4 10 2008 12 637 523618 4820901 144 40
18:01:18 2/9/2010 2 9 2010 18 642 528297 4820920 33 40
14:00:45 4/15/2012 4 15 2012 14 671 523341 4820901 143 40
16:00:50 4/26/2009 4 26 2009 16 645 528142 4820920 33 40
10:00:54 3/31/2011 3 31 2011 10 668 524345 4820905 118 38
0:00:47 3/24/2012 3 24 2012 0 680 523457 4820902 143 40
10:00:38 3/23/2014 3 23 2014 10 907 524049 4820905 118 38
18:00:27 4/19/2011 4 19 2011 18 659 521503 4820896 692 27
18:00:27 4/19/2011 4 19 2011 18 659 521503 4820896 693 27
14:00:49 4/4/2009 4 4 2009 14 633 522566 4820900 140 40
10:00:47 4/8/2010 4 8 2010 10 652 525228 4820909 30 40
14:00:48 4/10/2011 4 10 2011 14 662 524476 4820907 34 40
10:00:35 4/1/2014 4 1 2014 10 908 523956 4820905 144 40
16:00:35 4/8/2011 4 8 2011 16 654 524409 4820907 34 40
12:00:53 3/23/2014 3 23 2014 12 914 523688 4820904 144 40
8:00:54 4/12/2008 4 12 2008 8 636 523234 4820903 143 40
16:00:53 1/9/2010 1 9 2010 16 644 522442 4820901 140 40
14:00:40 2/9/2010 2 9 2010 14 642 528206 4820923 33 40
12:00:53 4/13/2011 4 13 2011 12 664 525133 4820911 32 40
8:00:55 1/7/2011 1 7 2011 8 638 523631 4820906 144 40
10:00:54 3/8/2014 3 8 2014 10 918 523777 4820906 144 40
12:01:03 3/14/2014 3 14 2014 12 916 525577 4820914 30 40
12:00:18 3/27/2010 3 27 2010 12 642 524919 4820912 32 40
22:00:48 4/10/2011 4 10 2011 22 650 522663 4820904 140 40
16:00:38 4/1/2010 4 1 2010 16 644 524114 4820909 118 38
12:00:42 3/24/2011 3 24 2011 12 650 523370 4820906 143 40
14:00:55 4/11/2010 4 11 2010 14 640 524125 4820909 118 38
14:00:36 3/28/2010 3 28 2010 14 653 525042 4820913 32 40
16:00:53 1/4/2013 1 4 2013 16 679 522727 4820905 140 40
6:00:53 4/11/2011 4 11 2011 6 650 522665 4820905 140 40
22:00:50 12/26/2013 12 26 2013 22 907 523056 4820906 141 40
18:00:42 4/15/2011 4 15 2011 18 666 524038 4820910 118 38
12:00:20 4/20/2011 4 20 2011 12 658 524810 4820913 32 40
8:00:50 3/27/2013 3 27 2013 8 663 521822 4820902 142 40
2:01:12 11/27/2010 11 27 2010 2 801 523445 4820908 143 40
10:01:24 3/15/2014 3 15 2014 10 916 525460 4820915 30 40
18:00:57 3/16/2010 3 16 2010 18 642 526049 4820918 28 40
6:00:23 4/23/2008 4 23 2008 6 631 521453 4820902 692 27
6:00:23 4/23/2008 4 23 2008 6 631 521453 4820902 693 27
10:00:49 1/12/2010 1 12 2010 10 633 523156 4820907 141 40
14:00:42 4/18/2009 4 18 2009 14 641 523626 4820909 144 40
18:00:41 4/17/2013 4 17 2013 18 658 525066 4820915 32 40
16:00:22 12/29/2012 12 29 2012 16 670 523075 4820908 141 40
8:01:07 4/11/2011 4 11 2011 8 668 524467 4820913 34 40
4:00:15 3/26/2012 3 26 2012 4 676 524603 4820914 34 40
14:00:47 4/30/2011 4 30 2011 14 667 524352 4820913 118 38
14:00:47 3/23/2012 3 23 2012 14 678 524101 4820912 118 38
8:00:53 12/14/2012 12 14 2012 8 666 528375 4820929 33 40
18:00:41 4/11/2011 4 11 2011 18 662 521795 4820905 142 40
12:00:54 3/23/2014 3 23 2014 12 918 523891 4820912 144 40
10:00:14 3/24/2011 3 24 2011 10 667 523327 4820911 143 40
2:00:43 4/11/2011 4 11 2011 2 650 522661 4820909 140 40



2:00:23 2/2/2012 2 2 2012 2 663 522421 4820908 140 40
16:00:48 4/1/2014 4 1 2014 16 918 523956 4820913 144 40
16:00:47 4/14/2009 4 14 2009 16 643 526011 4820921 28 40
12:00:49 3/17/2014 3 17 2014 12 916 524407 4820915 34 40
4:00:27 4/11/2011 4 11 2011 4 650 522658 4820909 140 40
22:00:56 4/2/2013 4 2 2013 22 663 521781 4820907 142 40
8:00:59 3/24/2014 3 24 2014 8 907 524436 4820917 34 40
14:00:53 4/13/2014 4 13 2014 14 916 527403 4820928 26 40
22:00:50 1/3/2013 1 3 2013 22 677 522048 4820909 139 40
10:00:27 3/23/2014 3 23 2014 10 918 523886 4820915 144 40
10:01:24 3/8/2014 3 8 2014 10 916 523674 4820914 144 40
8:00:48 3/21/2011 3 21 2011 8 662 523892 4820915 144 40
10:00:53 4/13/2011 4 13 2011 10 668 525101 4820920 32 40
4:00:48 2/2/2012 2 2 2012 4 663 522413 4820911 140 40
22:00:21 4/4/2009 4 4 2009 22 645 522767 4820912 140 40
16:00:32 3/27/2010 3 27 2010 16 801 524512 4820918 34 40
12:00:41 3/19/2010 3 19 2010 12 652 523979 4820917 144 40
0:00:23 4/3/2013 4 3 2013 0 663 521784 4820909 142 40
10:00:47 1/12/2010 1 12 2010 10 639 523193 4820914 141 40
6:00:42 4/14/2009 4 14 2009 6 645 528094 4820933 33 40
16:00:41 3/24/2011 3 24 2011 16 650 523330 4820915 143 40
12:00:44 3/20/2011 3 20 2011 12 668 523873 4820917 144 40
12:00:38 4/6/2011 4 6 2011 12 666 525236 4820922 30 40
0:00:37 1/4/2013 1 4 2013 0 677 522040 4820911 139 40
4:01:23 4/21/2011 4 21 2011 4 801 521486 4820910 692 27
4:01:23 4/21/2011 4 21 2011 4 801 521486 4820910 693 27
14:01:03 4/7/2010 4 7 2010 14 640 525567 4820924 30 40
0:00:47 4/11/2009 4 11 2009 0 638 521462 4820910 692 27
0:00:47 4/11/2009 4 11 2009 0 638 521462 4820910 693 27
20:00:29 12/26/2013 12 26 2013 20 907 523056 4820916 141 40
12:00:23 3/20/2011 3 20 2011 12 658 523890 4820920 144 40
18:00:46 4/22/2011 4 22 2011 18 654 523644 4820919 144 40
8:00:53 4/23/2011 4 23 2011 8 667 523605 4820919 144 40
4:00:55 4/29/2009 4 29 2009 4 648 525301 4820926 30 40
14:00:54 3/20/2010 3 20 2010 14 654 524851 4820924 32 40
14:01:11 4/23/2011 4 23 2011 14 669 524530 4820923 34 40
6:00:53 4/10/2013 4 10 2013 6 663 525662 4820927 29 40
16:00:48 4/9/2010 4 9 2010 16 655 527512 4820935 26 40
2:00:24 2/15/2010 2 15 2010 2 644 526676 4820931 27 40
10:00:35 3/31/2011 3 31 2011 10 666 524241 4820923 118 38
18:00:41 4/12/2009 4 12 2009 18 647 521465 4820914 692 27
18:00:41 4/12/2009 4 12 2009 18 647 521465 4820914 693 27
10:00:54 3/24/2011 3 24 2011 10 650 523397 4820920 143 40
10:00:50 4/1/2009 4 1 2009 10 635 523476 4820921 143 40
8:00:49 4/11/2011 4 11 2011 8 650 524127 4820924 118 38
10:00:42 3/20/2011 3 20 2011 10 668 523869 4820923 144 40
10:01:12 3/18/2014 3 18 2014 10 917 524322 4820924 118 38
2:00:47 1/7/2011 1 7 2011 2 638 523104 4820920 141 40
14:00:48 3/14/2014 3 14 2014 14 916 525588 4820929 30 40
12:00:41 3/20/2011 3 20 2011 12 667 523894 4820923 144 40
10:00:44 3/20/2011 3 20 2011 10 667 523893 4820924 144 40
12:00:41 3/20/2011 3 20 2011 12 664 523977 4820924 144 40
4:00:56 1/7/2011 1 7 2011 4 638 523136 4820921 141 40
0:00:42 3/25/2012 3 25 2012 0 677 523244 4820922 143 40



22:00:44 4/9/2013 4 9 2013 22 663 525940 4820932 29 40
0:00:48 4/5/2009 4 5 2009 0 635 523565 4820923 143 40
10:00:50 3/29/2011 3 29 2011 10 659 524926 4820928 32 40
22:00:53 2/1/2012 2 1 2012 22 663 522451 4820920 140 40
14:00:26 4/12/2009 4 12 2009 14 640 522991 4820922 141 40
14:00:47 3/28/2010 3 28 2010 14 643 524997 4820929 32 40
12:00:53 3/15/2014 3 15 2014 12 916 525498 4820931 30 40
10:00:48 4/12/2009 4 12 2009 10 633 523567 4820925 143 40
8:00:53 3/20/2011 3 20 2011 8 663 523497 4820924 143 40
12:00:26 3/20/2011 3 20 2011 12 801 523919 4820926 144 40
12:00:16 3/27/2010 3 27 2010 12 746 525648 4820933 29 40
12:00:53 4/11/2009 4 11 2009 12 648 525220 4820931 30 40
0:00:27 4/11/2011 4 11 2011 0 650 522669 4820922 140 40
12:00:41 3/20/2011 3 20 2011 12 659 523888 4820927 144 40
12:00:40 4/12/2009 4 12 2009 12 640 522991 4820924 141 40
2:00:50 1/4/2014 1 4 2014 2 907 522313 4820922 139 40
6:00:53 2/2/2012 2 2 2012 6 663 522406 4820923 140 40
10:00:50 3/23/2012 3 23 2012 10 670 523705 4820928 144 40
14:00:32 3/14/2014 3 14 2014 14 908 525707 4820936 29 40
10:00:48 5/2/2011 5 2 2011 10 654 524069 4820930 118 38
10:00:43 3/26/2012 3 26 2012 10 678 524607 4820932 34 40
10:00:53 3/23/2014 3 23 2014 10 914 523671 4820929 144 40
10:00:55 4/26/2010 4 26 2010 10 651 524463 4820931 34 40
16:00:54 3/21/2014 3 21 2014 16 913 527863 4820945 31 40
20:00:53 2/1/2012 2 1 2012 20 663 522452 4820925 140 40
12:00:41 3/27/2010 3 27 2010 12 638 524471 4820932 34 40
10:00:45 3/26/2012 3 26 2012 10 677 524399 4820932 34 40
10:00:42 4/1/2009 4 1 2009 10 648 523422 4820929 143 40
12:00:09 4/11/2009 4 11 2009 12 638 524271 4820932 118 38
18:00:47 1/26/2009 1 26 2009 18 633 521437 4820923 692 27
18:00:47 1/26/2009 1 26 2009 18 633 521437 4820923 693 27
18:00:52 4/7/2011 4 7 2011 18 654 524444 4820933 34 40
16:00:47 4/16/2009 4 16 2009 16 643 523371 4820930 143 40
4:00:27 4/12/2011 4 12 2011 4 662 521489 4820924 692 27
4:00:27 4/12/2011 4 12 2011 4 662 521489 4820924 693 27
18:00:24 4/12/2013 4 12 2013 18 658 524118 4820934 118 38
18:00:43 5/15/2009 5 15 2009 18 645 527875 4820948 31 40
12:00:40 3/20/2011 3 20 2011 12 654 524005 4820934 144 40
12:00:50 4/20/2009 4 20 2009 12 640 523910 4820934 144 40
2:00:50 1/6/2011 1 6 2011 2 638 523132 4820931 141 40
12:00:38 4/13/2011 4 13 2011 12 801 524781 4820937 34 40
20:01:19 3/26/2013 3 26 2013 20 679 521971 4820928 142 40
14:00:55 4/13/2014 4 13 2014 14 909 527350 4820948 26 40
10:00:23 4/23/2011 4 23 2011 10 669 524437 4820937 34 40
0:01:05 2/2/2012 2 2 2012 0 663 522448 4820930 140 40
18:00:39 4/3/2014 4 3 2014 18 907 524709 4820938 34 40
8:02:54 4/11/2011 4 11 2011 8 662 524163 4820936 118 38
12:00:26 3/7/2014 3 7 2014 12 908 523573 4820934 143 40
6:00:55 4/12/2011 4 12 2011 6 662 521487 4820927 692 27
6:00:55 4/12/2011 4 12 2011 6 662 521487 4820927 693 27
10:01:17 4/2/2014 4 2 2014 10 909 523833 4820936 144 40
12:00:41 3/31/2014 3 31 2014 12 908 524285 4820938 118 38
8:00:54 2/2/2012 2 2 2012 8 663 522421 4820932 140 40
6:00:54 4/13/2011 4 13 2011 6 662 521674 4820930 142 40



12:00:25 4/9/2008 4 9 2008 12 635 523381 4820936 143 40
8:00:48 1/17/2014 1 17 2014 8 913 528591 4820956 35 40
12:00:49 3/20/2011 3 20 2011 12 669 523761 4820937 144 40
8:00:54 1/6/2011 1 6 2011 8 638 523589 4820937 143 40
18:00:09 4/27/2011 4 27 2011 18 662 523422 4820937 143 40
14:00:54 3/11/2010 3 11 2010 14 642 525918 4820946 29 40
6:00:54 1/7/2011 1 7 2011 6 638 523131 4820936 141 40
18:00:49 2/1/2012 2 1 2012 18 663 522451 4820934 140 40
12:01:17 3/22/2013 3 22 2013 12 671 524499 4820941 34 40
6:00:53 1/6/2011 1 6 2011 6 638 523130 4820937 141 40
12:00:53 3/13/2014 3 13 2014 12 913 528801 4820959 35 40
14:00:43 4/4/2009 4 4 2009 14 638 522771 4820936 140 40
12:00:21 4/21/2008 4 21 2008 12 631 524720 4820943 34 40
10:00:44 4/4/2009 4 4 2009 10 646 523270 4820938 143 40
12:00:47 3/23/2014 3 23 2014 12 907 523970 4820941 144 40
10:00:31 1/12/2010 1 12 2010 10 642 523227 4820938 143 40
22:00:55 4/16/2014 4 16 2014 22 909 526054 4820949 28 40
12:00:48 4/7/2008 4 7 2008 12 637 523412 4820939 143 40
8:00:55 4/11/2012 4 11 2012 8 677 524227 4820942 118 38
12:00:44 3/25/2011 3 25 2011 12 662 523376 4820939 143 40
12:00:48 4/13/2012 4 13 2012 12 673 523097 4820939 141 40
18:00:48 4/14/2010 4 14 2010 18 642 525863 4820949 29 40
12:00:41 4/3/2008 4 3 2008 12 637 523216 4820939 143 40
10:00:41 3/19/2011 3 19 2011 10 663 523519 4820941 143 40
10:00:54 4/4/2012 4 4 2012 10 670 525770 4820949 29 40
18:00:45 4/9/2011 4 9 2011 18 666 523134 4820940 141 40
22:00:53 4/20/2011 4 20 2011 22 801 521440 4820934 692 27
22:00:53 4/20/2011 4 20 2011 22 801 521440 4820934 693 27
16:00:42 4/15/2010 4 15 2010 16 640 525208 4820947 30 40
14:00:47 3/31/2014 3 31 2014 14 908 524352 4820944 118 38
14:00:34 3/21/2010 3 21 2010 14 654 523896 4820943 144 40
4:00:26 1/6/2011 1 6 2011 4 638 523122 4820940 141 40
14:00:20 3/18/2014 3 18 2014 14 917 523592 4820942 143 40
6:00:53 4/29/2014 4 29 2014 6 909 524288 4820945 118 38
12:00:54 1/4/2013 1 4 2013 12 670 523192 4820941 141 40
22:00:50 12/4/2010 12 4 2010 22 639 528320 4820961 33 40
18:00:48 4/2/2013 4 2 2013 18 677 523747 4820943 144 40
14:00:56 3/17/2012 3 17 2012 14 663 523838 4820944 144 40
12:00:21 3/23/2012 3 23 2012 12 670 523980 4820944 144 40
12:00:42 4/4/2009 4 4 2009 12 638 522986 4820941 141 40
8:00:35 3/16/2014 3 16 2014 8 908 525571 4820950 30 40
12:00:44 1/12/2010 1 12 2010 12 642 523227 4820942 143 40
10:00:41 3/26/2012 3 26 2012 10 663 524285 4820946 118 38
8:00:50 4/15/2011 4 15 2011 8 650 524597 4820947 34 40
10:00:41 3/20/2011 3 20 2011 10 666 523911 4820945 144 40
10:00:51 3/26/2012 3 26 2012 10 679 524641 4820948 34 40
18:00:38 1/3/2013 1 3 2013 18 677 522023 4820939 139 40
0:00:47 3/27/2013 3 27 2013 0 663 521737 4820938 142 40
10:00:53 3/15/2013 3 15 2013 10 663 523496 4820944 143 40
22:01:23 4/16/2014 4 16 2014 22 916 525965 4820953 29 40
16:00:42 4/2/2014 4 2 2014 16 918 524372 4820948 118 38
2:00:24 1/28/2012 1 28 2012 2 658 523151 4820943 141 40
18:00:44 4/29/2011 4 29 2011 18 650 523630 4820945 144 40
16:00:17 4/24/2013 4 24 2013 16 658 523376 4820945 143 40



10:00:53 2/2/2012 2 2 2012 10 663 523140 4820944 141 40
2:00:54 4/26/2009 4 26 2009 2 634 521904 4820940 142 40
22:00:53 3/26/2013 3 26 2013 22 663 521740 4820940 142 40
12:00:43 3/29/2014 3 29 2014 12 908 524635 4820950 34 40
4:00:37 1/28/2012 1 28 2012 4 658 523161 4820946 141 40
8:00:47 5/1/2013 5 1 2013 8 658 525116 4820953 32 40
12:00:42 4/22/2010 4 22 2010 12 639 525456 4820955 30 40
8:00:53 4/20/2010 4 20 2010 8 639 523699 4820948 144 40
14:00:48 3/27/2010 3 27 2010 14 642 524925 4820953 32 40
18:00:48 4/1/2014 4 1 2014 18 679 523183 4820947 141 40
12:00:47 4/3/2011 4 3 2011 12 650 524197 4820951 118 38
12:00:53 3/20/2011 3 20 2011 12 666 523928 4820950 144 40
12:00:47 3/29/2011 3 29 2011 12 660 524873 4820953 32 40
16:00:54 4/4/2009 4 4 2009 16 635 523555 4820949 143 40
18:00:22 4/15/2012 4 15 2012 18 658 524424 4820952 34 40
2:00:54 12/1/2011 12 1 2011 2 801 527541 4820964 26 40
16:00:43 1/8/2010 1 8 2010 16 647 522630 4820946 140 40
16:00:54 3/28/2010 3 28 2010 16 643 525074 4820955 32 40
0:00:12 4/12/2011 4 12 2011 0 655 521561 4820943 692 27
0:00:12 4/12/2011 4 12 2011 0 655 521561 4820943 693 27
0:00:51 3/24/2012 3 24 2012 0 670 523275 4820949 143 40
14:00:47 3/8/2014 3 8 2014 14 918 523802 4820951 144 40
12:00:56 3/18/2014 3 18 2014 12 917 523721 4820951 144 40
18:00:33 4/12/2008 4 12 2008 18 636 526574 4820962 27 40
4:00:42 3/24/2012 3 24 2012 4 670 523756 4820951 144 40
12:00:20 4/4/2010 4 4 2010 12 650 523957 4820952 144 40
12:00:42 4/12/2009 4 12 2009 12 644 524488 4820955 34 40
14:00:46 3/20/2010 3 20 2010 14 644 523723 4820952 144 40
16:00:24 4/21/2014 4 21 2014 16 913 523817 4820953 144 40
10:00:55 3/25/2010 3 25 2010 10 638 523606 4820952 144 40
14:00:26 4/19/2013 4 19 2013 14 658 523909 4820954 144 40
18:00:54 4/30/2011 4 30 2011 18 664 525477 4820959 30 40
18:00:56 12/30/2012 12 30 2012 18 679 523133 4820951 141 40
18:00:52 12/30/2012 12 30 2012 18 670 522515 4820949 140 40
8:00:48 4/9/2012 4 9 2012 8 679 525204 4820959 30 40
10:00:41 3/31/2011 3 31 2011 10 658 524251 4820956 118 38
16:00:56 4/10/2013 4 10 2013 16 663 525022 4820959 32 40
0:00:56 3/25/2012 3 25 2012 0 670 523232 4820954 143 40
8:00:57 4/15/2011 4 15 2011 8 655 524759 4820959 34 40
6:00:54 3/24/2012 3 24 2012 6 670 523761 4820956 144 40
10:00:54 4/4/2009 4 4 2009 10 633 523417 4820955 143 40
10:00:43 4/4/2010 4 4 2010 10 642 524606 4820959 34 40
16:00:42 3/31/2014 3 31 2014 16 908 524403 4820959 34 40
18:00:50 3/12/2014 3 12 2014 18 908 526257 4820966 28 40
6:00:55 4/3/2013 4 3 2013 6 677 521748 4820950 142 40
10:00:54 4/1/2014 4 1 2014 10 907 524167 4820959 118 38
12:00:53 3/8/2014 3 8 2014 12 918 523819 4820958 144 40
22:01:12 4/11/2011 4 11 2011 22 655 521557 4820952 692 27
22:01:12 4/11/2011 4 11 2011 22 655 521557 4820952 693 27
18:00:55 4/16/2013 4 16 2013 18 677 524286 4820962 118 38
14:00:34 3/8/2014 3 8 2014 14 908 523893 4820960 144 40
10:00:47 4/4/2009 4 4 2009 10 634 523402 4820959 143 40
14:00:41 4/15/2009 4 15 2009 14 645 523198 4820959 141 40
14:00:21 1/12/2010 1 12 2010 14 642 523217 4820959 143 40



12:00:26 4/16/2009 4 16 2009 12 644 525339 4820966 30 40
2:00:54 4/22/2012 4 22 2012 2 671 523454 4820960 143 40
18:00:53 1/2/2013 1 2 2013 18 679 522689 4820958 140 40
10:00:45 4/4/2009 4 4 2009 10 648 523291 4820960 143 40
2:00:36 12/31/2012 12 31 2012 2 670 522529 4820957 140 40
12:00:43 4/3/2008 4 3 2008 12 636 523259 4820960 143 40
12:00:52 3/8/2014 3 8 2014 12 908 523887 4820962 144 40
4:00:44 12/31/2012 12 31 2012 4 670 522519 4820958 140 40
18:00:23 3/22/2014 3 22 2014 18 916 522664 4820958 140 40
0:00:54 12/31/2012 12 31 2012 0 670 522523 4820958 140 40
14:00:41 3/23/2012 3 23 2012 14 681 523931 4820963 144 40
22:00:51 1/2/2013 1 2 2013 22 679 522689 4820959 140 40
18:00:41 4/10/2011 4 10 2011 18 650 522767 4820960 140 40
10:00:54 1/4/2013 1 4 2013 10 670 523219 4820961 143 40
16:01:00 4/29/2009 4 29 2009 16 645 524306 4820965 118 38
18:00:41 4/24/2011 4 24 2011 18 658 524655 4820967 34 40
14:00:21 4/19/2008 4 19 2008 14 636 523867 4820964 144 40
22:00:47 3/24/2012 3 24 2012 22 670 523238 4820963 143 40
6:00:27 4/12/2011 4 12 2011 6 654 524207 4820967 118 38
8:00:47 4/4/2012 4 4 2012 8 681 522026 4820960 139 40
8:00:56 4/9/2012 4 9 2012 8 675 524682 4820969 34 40
22:00:53 4/22/2011 4 22 2011 22 666 526722 4820977 27 40
10:00:55 5/13/2011 5 13 2011 10 666 528063 4820983 33 40
0:00:53 3/24/2012 3 24 2012 0 676 523330 4820965 143 40
18:01:11 12/11/2010 12 11 2010 18 639 522940 4820963 141 40
18:00:53 4/29/2009 4 29 2009 18 645 524493 4820969 34 40
0:00:24 4/13/2011 4 13 2011 0 663 521499 4820959 692 27
0:00:24 4/13/2011 4 13 2011 0 663 521499 4820959 693 27
8:00:48 3/20/2011 3 20 2011 8 664 523490 4820966 143 40
12:00:54 3/31/2012 3 31 2012 12 677 523997 4820968 144 40
18:00:42 5/2/2011 5 2 2011 18 667 521947 4820961 142 40
22:00:54 4/4/2009 4 4 2009 22 642 522551 4820964 140 40
22:00:41 4/12/2011 4 12 2011 22 663 521562 4820961 692 27
22:00:41 4/12/2011 4 12 2011 22 663 521562 4820961 693 27
18:00:41 5/1/2010 5 1 2010 18 644 523261 4820966 143 40
8:00:56 5/1/2010 5 1 2010 8 644 526983 4820981 25 40
12:00:30 2/12/2010 2 12 2010 12 644 528121 4820985 33 40
16:00:56 3/24/2014 3 24 2014 16 909 524768 4820972 34 40
22:00:38 12/30/2012 12 30 2012 22 670 522511 4820965 140 40
16:00:54 4/10/2010 4 10 2010 16 650 524069 4820970 118 38
6:00:41 3/26/2012 3 26 2012 6 671 524478 4820973 34 40
0:00:56 3/28/2010 3 28 2010 0 647 521623 4820963 142 40
16:00:54 4/13/2012 4 13 2012 16 677 523738 4820970 144 40
16:00:49 4/4/2009 4 4 2009 16 642 523177 4820968 141 40
10:00:56 4/1/2011 4 1 2011 10 664 524287 4820973 118 38
8:01:12 3/20/2011 3 20 2011 8 668 523518 4820970 143 40
8:00:42 3/20/2011 3 20 2011 8 667 523516 4820973 143 40
0:00:48 4/21/2011 4 21 2011 0 801 521487 4820967 692 27
0:00:48 4/21/2011 4 21 2011 0 801 521487 4820967 693 27
16:00:43 4/13/2012 4 13 2012 16 675 523888 4820976 144 40
18:00:53 12/30/2012 12 30 2012 18 670 522516 4820971 140 40
22:00:43 4/12/2011 4 12 2011 22 659 521545 4820968 692 27
22:00:43 4/12/2011 4 12 2011 22 659 521545 4820968 693 27
8:00:42 1/28/2012 1 28 2012 8 658 523189 4820974 141 40



14:01:02 3/23/2012 3 23 2012 14 677 523757 4820976 144 40
4:00:51 4/14/2009 4 14 2009 4 645 528138 4820994 33 40
18:00:51 4/30/2011 4 30 2011 18 669 523292 4820976 143 40
10:00:43 4/11/2010 4 11 2010 10 642 528570 4820996 35 40
12:00:34 3/17/2012 3 17 2012 12 663 523844 4820978 144 40
2:00:25 4/13/2011 4 13 2011 2 663 521464 4820970 692 27
2:00:25 4/13/2011 4 13 2011 2 663 521464 4820970 693 27
8:00:53 3/13/2014 3 13 2014 8 913 528274 4820996 33 40
6:00:41 1/28/2012 1 28 2012 6 658 523189 4820976 141 40
22:00:54 4/11/2011 4 11 2011 22 662 521554 4820971 692 27
22:00:54 4/11/2011 4 11 2011 22 662 521554 4820971 693 27
6:00:39 4/13/2011 4 13 2011 6 664 521566 4820971 692 27
6:00:39 4/13/2011 4 13 2011 6 664 521566 4820971 693 27
10:00:48 4/17/2013 4 17 2013 10 677 525863 4820987 29 40
8:00:25 4/4/2012 4 4 2012 8 663 521978 4820973 142 40
0:00:21 4/13/2011 4 13 2011 0 659 521545 4820972 692 27
0:00:21 4/13/2011 4 13 2011 0 659 521545 4820972 693 27
2:00:48 5/6/2011 5 6 2011 2 668 528695 4820998 35 40
14:00:54 4/10/2010 4 10 2010 14 650 523720 4820979 144 40
16:00:47 4/11/2011 4 11 2011 16 655 524133 4820981 118 38
12:00:40 3/19/2010 3 19 2010 12 746 523974 4820981 144 40
14:00:53 4/19/2013 4 19 2013 14 677 523870 4820981 144 40
10:00:56 2/14/2013 2 14 2013 10 666 522234 4820975 139 40
8:00:42 4/15/2011 4 15 2011 8 664 524845 4820984 32 40
4:00:43 4/13/2011 4 13 2011 4 664 521559 4820973 692 27
4:00:43 4/13/2011 4 13 2011 4 664 521559 4820973 693 27
18:01:12 3/31/2012 3 31 2012 18 674 521441 4820973 692 27
18:01:12 3/31/2012 3 31 2012 18 674 521441 4820973 693 27
18:00:30 5/9/2011 5 9 2011 18 660 526824 4820992 25 40
12:00:54 3/16/2012 3 16 2012 12 666 523209 4820979 143 40
14:00:24 3/15/2014 3 15 2014 14 918 525169 4820986 32 40
16:00:48 4/13/2009 4 13 2009 16 642 526643 4820992 27 40
8:00:47 4/26/2009 4 26 2009 8 645 527517 4820996 26 40
14:00:48 4/13/2011 4 13 2011 14 662 524735 4820986 34 40
12:00:44 4/2/2013 4 2 2013 12 663 524246 4820984 118 38
16:00:47 2/1/2012 2 1 2012 16 663 522613 4820979 140 40
14:00:55 3/18/2012 3 18 2012 14 666 523793 4820984 144 40
10:00:42 4/28/2009 4 28 2009 10 645 528499 4821003 35 40
0:00:36 4/12/2011 4 12 2011 0 662 521557 4820978 692 27
0:00:36 4/12/2011 4 12 2011 0 662 521557 4820978 693 27
22:00:48 4/12/2009 4 12 2009 22 647 521472 4820977 692 27
22:00:48 4/12/2009 4 12 2009 22 647 521472 4820977 693 27
12:00:12 4/15/2010 4 15 2010 12 639 527180 4820998 25 40
18:00:54 4/27/2010 4 27 2010 18 640 523583 4820985 143 40
0:00:42 4/13/2009 4 13 2009 0 647 521463 4820978 692 27
0:00:42 4/13/2009 4 13 2009 0 647 521463 4820978 693 27
20:01:10 4/27/2013 4 27 2013 20 671 523242 4820984 143 40
10:00:16 3/17/2014 3 17 2014 10 908 524352 4820988 118 38
2:00:45 4/11/2013 4 11 2013 2 663 521465 4820979 692 27
2:00:45 4/11/2013 4 11 2013 2 663 521465 4820979 693 27
0:00:41 2/22/2010 2 22 2010 0 644 525520 4820993 30 40
12:00:19 4/19/2010 4 19 2010 12 646 524473 4820989 34 40
0:00:41 1/8/2010 1 8 2010 0 647 523197 4820985 141 40
22:01:00 4/22/2011 4 22 2011 22 668 526692 4820998 27 40



16:00:42 4/9/2011 4 9 2011 16 801 524915 4820992 32 40
12:00:48 3/24/2011 3 24 2011 12 663 523379 4820986 143 40
18:00:41 4/8/2014 4 8 2014 18 908 525824 4820996 29 40
12:00:26 4/23/2008 4 23 2008 12 631 521676 4820981 142 40
16:00:54 3/14/2010 3 14 2010 16 642 525948 4820996 29 40
2:00:12 1/17/2010 1 17 2010 2 644 522002 4820983 139 40
10:00:41 4/20/2014 4 20 2014 10 908 523211 4820987 143 40
18:00:47 4/30/2011 4 30 2011 18 655 523261 4820987 143 40
10:00:26 4/18/2010 4 18 2010 10 654 525307 4820995 30 40
10:01:23 4/14/2014 4 14 2014 10 909 525434 4820996 30 40
12:00:42 4/16/2010 4 16 2010 12 646 523661 4820990 144 40
20:00:41 3/26/2013 3 26 2013 20 663 521966 4820984 142 40
16:00:48 3/25/2014 3 25 2014 16 918 524903 4820995 32 40
8:01:11 4/15/2010 4 15 2010 8 639 527197 4821003 25 40
6:00:41 4/3/2010 4 3 2010 6 642 522630 4820987 140 40
10:00:41 4/1/2014 4 1 2014 10 909 524298 4820993 118 38
10:00:54 3/31/2011 3 31 2011 10 650 524183 4820992 118 38
16:00:43 4/7/2009 4 7 2009 16 635 524195 4820993 118 38
10:00:43 5/1/2011 5 1 2011 10 666 525523 4820998 30 40
18:01:11 1/31/2014 1 31 2014 18 916 522461 4820988 140 40
10:00:23 4/9/2008 4 9 2008 10 635 523364 4820991 143 40
10:00:26 4/23/2008 4 23 2008 10 631 521750 4820986 142 40
2:00:33 3/24/2014 3 24 2014 2 907 524657 4820996 34 40
10:01:33 4/15/2010 4 15 2010 10 639 527204 4821006 25 40
16:00:56 4/9/2011 4 9 2011 16 661 524730 4820997 34 40
4:00:55 4/3/2010 4 3 2010 4 642 522627 4820989 140 40
18:00:54 4/24/2011 4 24 2011 18 654 524563 4820996 34 40
10:00:50 4/4/2009 4 4 2009 10 642 523125 4820991 141 40
8:00:54 4/23/2008 4 23 2008 8 631 521755 4820988 142 40
12:00:53 2/2/2014 2 2 2014 12 916 523166 4820993 141 40
16:00:52 3/27/2010 3 27 2010 16 651 526636 4821006 27 40
10:00:54 4/12/2013 4 12 2013 10 677 523841 4820995 144 40
12:01:00 3/26/2014 3 26 2014 12 907 524342 4820997 118 38
0:00:49 12/20/2013 12 20 2013 0 913 526502 4821006 27 40
12:00:24 3/13/2014 3 13 2014 12 917 525192 4821001 32 40
14:01:11 3/27/2014 3 27 2014 14 916 525447 4821003 30 40
18:00:54 1/25/2009 1 25 2009 18 633 521520 4820989 692 27
18:00:54 1/25/2009 1 25 2009 18 633 521520 4820989 693 27
12:00:54 4/26/2009 4 26 2009 12 645 528128 4821014 33 40
16:00:20 4/7/2011 4 7 2011 16 654 525188 4821002 32 40
10:05:35 4/1/2012 4 1 2012 10 641 521554 4820989 692 27
10:05:35 4/1/2012 4 1 2012 10 641 521554 4820989 693 27
14:00:47 4/2/2014 4 2 2014 14 679 523766 4820997 144 40
0:01:44 12/12/2010 12 12 2010 0 639 523221 4820995 143 40
18:00:43 4/2/2013 4 2 2013 18 663 523726 4820997 144 40
18:00:55 4/9/2011 4 9 2011 18 801 522804 4820995 141 40
10:00:49 3/13/2014 3 13 2014 10 913 528700 4821018 35 40
12:00:26 1/27/2012 1 27 2012 12 666 526003 4821007 29 40
10:00:42 2/2/2014 2 2 2014 10 916 523145 4820997 141 40
6:00:48 3/26/2012 3 26 2012 6 677 524450 4821002 34 40
22:00:56 2/21/2010 2 21 2010 22 644 525599 4821007 30 40
12:00:49 3/30/2010 3 30 2010 12 653 526837 4821012 25 40
2:00:53 3/24/2014 3 24 2014 2 908 524618 4821004 34 40
10:00:47 3/16/2012 3 16 2012 10 666 523256 4820999 143 40



10:00:56 3/13/2014 3 13 2014 10 917 525154 4821006 32 40
12:00:50 4/4/2009 4 4 2009 12 648 522681 4820998 140 40
10:00:49 4/4/2009 4 4 2009 10 645 523420 4821001 143 40
10:00:42 4/4/2009 4 4 2009 10 638 523440 4821001 143 40
22:00:53 11/29/2009 11 29 2009 22 638 523228 4821000 143 40
12:01:03 4/3/2011 4 3 2011 12 647 524356 4821004 118 38
6:00:56 12/27/2013 12 27 2013 6 917 523185 4821000 141 40
14:00:42 1/12/2010 1 12 2010 14 640 525589 4821009 30 40
8:00:41 12/27/2013 12 27 2013 8 917 523179 4821000 141 40
10:00:47 3/22/2013 3 22 2013 10 671 524531 4821005 34 40
12:00:53 3/28/2013 3 28 2013 12 677 523870 4821003 144 40
10:00:20 3/24/2011 3 24 2011 10 663 523388 4821002 143 40
4:00:53 4/8/2010 4 8 2010 4 652 525734 4821011 29 40
12:00:54 4/22/2010 4 22 2010 12 646 525335 4821010 30 40
10:00:32 3/31/2012 3 31 2012 10 678 525990 4821013 29 40
8:00:25 4/13/2008 4 13 2008 8 636 523178 4821002 141 40
8:00:33 4/11/2010 4 11 2010 8 654 527207 4821018 25 40
14:00:48 3/26/2014 3 26 2014 14 907 524365 4821007 118 38
8:00:44 4/17/2013 4 17 2013 8 677 526089 4821014 28 40
18:00:11 12/23/2010 12 23 2010 18 639 526641 4821016 27 40
10:00:53 4/1/2011 4 1 2011 10 650 524167 4821007 117 39
8:00:42 5/1/2011 5 1 2011 8 669 523358 4821004 143 40
10:01:14 5/13/2011 5 13 2011 10 665 528092 4821022 33 40
10:00:42 3/31/2011 3 31 2011 10 662 524235 4821007 118 38
10:00:53 5/13/2011 5 13 2011 10 664 528062 4821023 33 40
10:00:56 5/13/2011 5 13 2011 10 667 528141 4821023 33 40
18:00:52 5/10/2011 5 10 2011 18 666 524844 4821010 32 40
12:00:32 4/1/2011 4 1 2011 12 650 524176 4821009 117 39
0:00:40 12/26/2013 12 26 2013 0 918 526755 4821019 27 40
20:00:23 12/12/2013 12 12 2013 20 911 527406 4821021 26 40
16:00:48 4/20/2011 4 20 2011 16 658 524500 4821010 24 40
16:00:47 4/20/2011 4 20 2011 16 654 524538 4821010 24 40
18:00:47 4/11/2010 4 11 2010 18 801 523115 4821006 141 40
4:00:47 3/26/2012 3 26 2012 4 666 524594 4821011 24 40
14:00:45 4/17/2013 4 17 2013 14 677 525201 4821013 30 40
10:00:43 4/23/2011 4 23 2011 10 658 523799 4821009 138 40
18:01:11 2/21/2010 2 21 2010 18 644 525579 4821016 30 40
14:00:41 4/11/2009 4 11 2009 14 648 525312 4821015 30 40
6:00:50 4/3/2013 4 3 2013 6 663 521772 4821004 688 40
6:00:50 4/3/2013 4 3 2013 6 663 521772 4821004 689 40
12:00:42 4/13/2011 4 13 2011 12 650 524749 4821015 24 40
2:00:36 4/3/2010 4 3 2010 2 642 522702 4821008 135 40
10:00:39 3/17/2012 3 17 2012 10 663 523830 4821012 138 40
12:00:44 12/1/2010 12 1 2010 12 638 524136 4821013 117 39
10:00:32 3/25/2011 3 25 2011 10 663 523359 4821010 137 40
4:00:53 4/3/2013 4 3 2013 4 677 521550 4821004 690 13
4:00:53 4/3/2013 4 3 2013 4 677 521550 4821004 691 13
8:00:49 4/12/2011 4 12 2011 8 661 521577 4821005 690 13
8:00:49 4/12/2011 4 12 2011 8 661 521577 4821005 691 13
16:01:57 3/28/2010 3 28 2010 16 653 525087 4821019 21 40
4:00:31 12/13/2010 12 13 2010 4 639 526872 4821026 13 40
0:00:43 4/3/2010 4 3 2010 0 642 522697 4821011 135 40
14:00:25 3/13/2014 3 13 2014 14 917 525200 4821020 18 40
14:00:53 1/14/2010 1 14 2010 14 640 525970 4821023 17 40



14:00:48 4/12/2010 4 12 2010 14 643 523913 4821016 138 40
8:01:29 3/20/2011 3 20 2011 8 655 523542 4821016 137 40
12:00:35 4/13/2011 4 13 2011 12 662 524719 4821020 24 40
10:00:47 3/25/2010 3 25 2010 10 652 524946 4821021 21 40
4:00:42 3/30/2014 3 30 2014 4 913 525984 4821025 17 40
0:00:13 12/26/2013 12 26 2013 0 913 526755 4821029 15 40
10:00:53 4/20/2010 4 20 2010 10 639 523674 4821017 138 40
8:00:32 4/8/2010 4 8 2010 8 654 525104 4821023 21 40
6:00:21 4/13/2011 4 13 2011 6 659 521612 4821012 688 40
6:00:21 4/13/2011 4 13 2011 6 659 521612 4821012 689 40
8:00:53 3/30/2014 3 30 2014 8 909 524555 4821022 24 40
14:00:43 4/9/2008 4 9 2008 14 633 522616 4821016 135 40
10:00:47 4/6/2012 4 6 2012 10 673 525525 4821027 18 40
12:00:48 4/10/2014 4 10 2014 12 916 525682 4821028 17 40
16:00:53 4/8/2012 4 8 2012 16 673 525181 4821026 21 40
2:00:53 4/3/2013 4 3 2013 2 677 521525 4821013 690 13
2:00:53 4/3/2013 4 3 2013 2 677 521525 4821013 691 13
2:00:53 12/23/2009 12 23 2009 2 643 524511 4821023 24 40
16:00:53 4/30/2011 4 30 2011 16 655 523957 4821021 138 40
10:00:51 4/4/2009 4 4 2009 10 644 523213 4821019 137 40
10:00:36 3/26/2014 3 26 2014 10 909 524277 4821023 117 39
2:00:36 4/21/2011 4 21 2011 2 801 521389 4821013 690 13
2:00:36 4/21/2011 4 21 2011 2 801 521389 4821013 691 13
8:00:48 3/20/2011 3 20 2011 8 660 523547 4821021 137 40
16:00:22 3/15/2014 3 15 2014 16 918 525066 4821027 21 40
2:01:47 5/2/2011 5 2 2011 2 667 521880 4821017 688 40
2:01:47 5/2/2011 5 2 2011 2 667 521880 4821017 689 40
10:00:56 4/4/2010 4 4 2010 10 641 524021 4821024 117 39
10:00:41 4/3/2011 4 3 2011 10 647 524401 4821026 24 40
12:00:51 1/5/2013 1 5 2013 12 679 523100 4821021 136 40
4:00:29 1/4/2014 1 4 2014 4 907 522371 4821019 134 40
18:00:54 4/4/2009 4 4 2009 18 642 522519 4821021 135 40
10:00:46 4/7/2008 4 7 2008 10 636 523249 4821024 137 40
18:00:42 4/15/2010 4 15 2010 18 640 525086 4821031 21 40
14:01:12 3/20/2010 3 20 2010 14 640 524141 4821027 117 39
4:00:42 4/13/2011 4 13 2011 4 659 521603 4821019 688 40
4:00:42 4/13/2011 4 13 2011 4 659 521603 4821019 689 40
4:00:54 2/3/2014 2 3 2014 4 909 522949 4821023 136 40
12:00:43 4/13/2012 4 13 2012 12 675 523317 4821025 137 40
6:00:42 2/3/2014 2 3 2014 6 909 522950 4821024 136 40
4:00:41 4/13/2011 4 13 2011 4 662 521606 4821020 688 40
4:00:41 4/13/2011 4 13 2011 4 662 521606 4821020 689 40
6:01:17 1/4/2014 1 4 2014 6 907 522499 4821023 135 40
18:01:13 4/26/2010 4 26 2010 18 654 523240 4821026 137 40
17:49:56 5/9/2011 5 9 2011 17 660 526721 4821039 15 40
0:00:54 4/4/2014 4 4 2014 0 679 521903 4821022 688 40
0:00:54 4/4/2014 4 4 2014 0 679 521903 4821022 689 40
12:00:24 4/14/2010 4 14 2010 12 746 524128 4821029 117 39
12:00:53 3/31/2012 3 31 2012 12 674 521576 4821021 690 13
12:00:53 3/31/2012 3 31 2012 12 674 521576 4821021 691 13
14:00:47 4/26/2009 4 26 2009 14 645 528174 4821045 20 40
16:00:41 4/13/2009 4 13 2009 16 639 526638 4821039 15 40
18:00:48 4/24/2013 4 24 2013 18 658 523263 4821027 137 40
22:01:51 1/9/2014 1 9 2014 22 671 522094 4821023 134 40



14:00:35 4/13/2012 4 13 2012 14 675 523316 4821028 137 40
8:00:42 4/15/2011 4 15 2011 8 663 524758 4821033 24 40
0:00:38 12/23/2009 12 23 2009 0 643 524523 4821033 24 40
16:00:48 1/8/2010 1 8 2010 16 644 522642 4821026 135 40
10:00:33 4/9/2008 4 9 2008 10 632 523403 4821029 137 40
10:02:24 5/6/2010 5 6 2010 10 650 524436 4821033 24 40
12:00:49 4/9/2008 4 9 2008 12 632 523390 4821029 137 40
2:00:54 4/14/2011 4 14 2011 2 661 521534 4821023 690 13
2:00:54 4/14/2011 4 14 2011 2 661 521534 4821023 691 13
8:00:53 1/4/2014 1 4 2014 8 907 522596 4821027 135 40
8:00:55 2/3/2014 2 3 2014 8 909 522978 4821029 136 40
0:00:47 3/25/2012 3 25 2012 0 678 523585 4821032 137 40
10:00:44 4/9/2008 4 9 2008 10 631 523107 4821031 136 40
14:00:45 4/15/2010 4 15 2010 14 639 527139 4821046 13 40
10:00:54 3/23/2012 3 23 2012 10 666 523720 4821033 138 40
18:00:48 4/15/2011 4 15 2011 18 659 523829 4821034 138 40
8:03:04 4/17/2014 4 17 2014 8 916 525791 4821041 17 40
0:00:54 11/28/2013 11 28 2013 0 911 528134 4821051 20 40
22:00:28 3/31/2012 3 31 2012 22 674 521493 4821027 690 13
22:00:28 3/31/2012 3 31 2012 22 674 521493 4821027 691 13
10:00:18 4/12/2009 4 12 2009 10 642 524264 4821036 117 39
14:00:54 3/24/2014 3 24 2014 14 679 524056 4821036 117 39
10:00:48 5/9/2011 5 9 2011 10 668 527667 4821050 19 40
0:00:53 4/11/2013 4 11 2013 0 663 521496 4821028 690 13
0:00:53 4/11/2013 4 11 2013 0 663 521496 4821028 691 13
20:00:55 1/9/2014 1 9 2014 20 671 522099 4821029 134 40
18:00:54 1/4/2013 1 4 2013 18 679 522527 4821031 135 40
18:00:45 4/4/2009 4 4 2009 18 642 522606 4821032 135 40
16:00:40 4/20/2011 4 20 2011 16 655 524186 4821037 117 39
16:00:48 3/22/2012 3 22 2012 16 666 523287 4821034 137 40
10:00:53 1/27/2009 1 27 2009 10 633 522284 4821031 134 40
4:00:44 3/30/2013 3 30 2013 4 677 521848 4821030 688 40
4:00:44 3/30/2013 3 30 2013 4 677 521848 4821030 689 40
6:00:16 4/8/2010 4 8 2010 6 652 525769 4821044 17 40
2:00:45 12/27/2009 12 27 2009 2 644 525352 4821043 18 40
22:00:55 12/11/2010 12 11 2010 22 639 523160 4821035 136 40
10:00:48 4/5/2012 4 5 2012 10 676 525718 4821044 17 40
10:00:53 4/17/2013 4 17 2013 10 658 526670 4821049 15 40
10:00:53 4/4/2009 4 4 2009 10 635 523436 4821037 137 40
12:00:42 3/31/2012 3 31 2012 12 675 524806 4821042 21 40
22:03:18 3/31/2012 3 31 2012 22 641 521465 4821031 690 13
22:03:18 3/31/2012 3 31 2012 22 641 521465 4821031 691 13
12:00:20 4/9/2008 4 9 2008 12 631 523096 4821036 136 40
2:00:53 4/3/2013 4 3 2013 2 663 521551 4821032 690 13
2:00:53 4/3/2013 4 3 2013 2 663 521551 4821032 691 13
10:00:55 5/9/2011 5 9 2011 10 655 524593 4821042 24 40
6:00:42 12/14/2012 12 14 2012 6 666 528153 4821057 20 40
10:00:50 3/17/2012 3 17 2012 10 666 524124 4821042 117 39
12:00:41 3/23/2014 3 23 2014 12 909 523895 4821041 138 40
10:00:48 3/25/2011 3 25 2011 10 668 523379 4821040 137 40
16:00:24 4/9/2011 4 9 2011 16 655 524895 4821045 21 40
14:01:11 4/11/2011 4 11 2011 14 655 524172 4821043 117 39
8:00:51 3/16/2014 3 16 2014 8 916 525516 4821048 18 40
10:00:18 3/25/2011 3 25 2011 10 662 523380 4821041 137 40



6:00:53 1/9/2010 1 9 2010 6 640 523222 4821041 137 40
10:00:48 3/26/2014 3 26 2014 10 913 524292 4821045 117 39
14:00:20 3/28/2010 3 28 2010 14 654 524538 4821046 24 40
12:00:53 4/11/2009 4 11 2009 12 647 524071 4821045 117 39
14:00:53 3/24/2014 3 24 2014 14 917 524122 4821045 117 39
16:00:47 3/26/2014 3 26 2014 16 918 524556 4821047 24 40
18:00:59 12/14/2010 12 14 2010 18 801 522247 4821040 134 40
18:00:25 4/25/2013 4 25 2013 18 658 523731 4821045 138 40
10:00:49 3/29/2013 3 29 2013 10 671 522656 4821042 135 40
0:00:44 3/25/2012 3 25 2012 0 680 523342 4821044 137 40
14:00:54 4/15/2012 4 15 2012 14 665 523971 4821047 138 40
10:00:43 4/26/2013 4 26 2013 10 658 523970 4821048 138 40
12:00:21 4/1/2011 4 1 2011 12 668 524211 4821049 117 39
18:00:16 4/12/2014 4 12 2014 18 909 524670 4821051 24 40
12:01:54 4/1/2011 4 1 2011 12 662 524392 4821050 24 40
18:00:25 4/11/2011 4 11 2011 18 662 522851 4821045 136 40
0:00:43 3/25/2012 3 25 2012 0 676 523642 4821048 138 40
22:00:49 3/24/2012 3 24 2012 22 680 523343 4821047 137 40
10:00:53 5/1/2011 5 1 2011 10 664 525663 4821056 17 40
14:00:44 3/26/2014 3 26 2014 14 918 524557 4821052 24 40
22:00:42 2/21/2010 2 21 2010 22 642 525948 4821057 17 40
14:00:40 3/27/2010 3 27 2010 14 746 525616 4821056 17 40
2:00:44 4/13/2011 4 13 2011 2 662 521623 4821042 688 40
2:00:44 4/13/2011 4 13 2011 2 662 521623 4821042 689 40
6:01:12 4/11/2010 4 11 2010 6 644 523874 4821050 138 40
2:00:42 12/26/2013 12 26 2013 2 913 526775 4821061 15 40
12:00:41 4/13/2011 4 13 2011 12 654 525292 4821056 18 40
0:00:50 2/22/2010 2 22 2010 0 642 525948 4821059 17 40
10:00:52 3/23/2014 3 23 2014 10 909 523885 4821051 138 40
10:00:54 3/25/2010 3 25 2010 10 646 523793 4821052 138 40
10:00:54 4/23/2011 4 23 2011 10 654 523763 4821052 138 40
12:00:53 4/17/2013 4 17 2013 12 677 525211 4821057 18 40
10:00:41 3/23/2012 3 23 2012 10 671 524242 4821054 117 39
10:01:23 3/19/2014 3 19 2014 10 918 523570 4821052 137 40
18:00:57 1/6/2011 1 6 2011 18 638 523736 4821053 138 40
16:01:00 1/14/2010 1 14 2010 16 642 526869 4821065 13 40
6:00:54 12/20/2013 12 20 2013 6 913 526533 4821063 15 40
2:00:53 5/11/2011 5 11 2011 2 668 526128 4821063 16 40
4:00:44 3/23/2012 3 23 2012 4 671 523758 4821056 138 40
10:01:24 4/1/2014 4 1 2014 10 916 524154 4821057 117 39
8:01:13 4/15/2010 4 15 2010 8 655 526232 4821065 16 40
12:00:55 3/23/2014 3 23 2014 12 908 523903 4821058 138 40
10:00:10 4/9/2012 4 9 2012 10 677 524739 4821062 24 40
12:00:25 4/7/2009 4 7 2009 12 637 524648 4821061 24 40
12:00:41 4/4/2011 4 4 2011 12 654 525042 4821063 21 40
18:00:45 3/24/2010 3 24 2010 18 653 523292 4821057 137 40
12:00:15 4/8/2010 4 8 2010 12 652 525295 4821066 18 40
12:01:24 4/11/2010 4 11 2010 12 642 528542 4821079 22 40
12:01:21 3/31/2012 3 31 2012 12 670 524631 4821064 24 40
14:01:12 4/11/2009 4 11 2009 14 638 524276 4821063 117 39
18:00:47 1/8/2010 1 8 2010 18 640 523213 4821060 137 40
18:00:56 3/28/2010 3 28 2010 18 653 525994 4821070 17 40
14:00:44 4/9/2008 4 9 2008 14 631 522634 4821058 135 40
10:00:29 4/8/2008 4 8 2008 10 632 523544 4821061 137 40



4:00:48 4/18/2011 4 18 2011 4 647 521612 4821055 688 40
4:00:48 4/18/2011 4 18 2011 4 647 521612 4821055 689 40
12:00:41 4/13/2011 4 13 2011 12 666 525257 4821068 18 40
0:00:42 4/23/2011 4 23 2011 0 658 521787 4821056 688 40
0:00:42 4/23/2011 4 23 2011 0 658 521787 4821056 689 40
10:00:48 3/25/2011 3 25 2011 10 655 523418 4821061 137 40
2:00:41 4/23/2011 4 23 2011 2 658 521799 4821056 688 40
2:00:41 4/23/2011 4 23 2011 2 658 521799 4821056 689 40
18:00:52 12/30/2012 12 30 2012 18 680 523151 4821061 136 40
12:00:50 1/14/2010 1 14 2010 12 640 526274 4821073 16 40
16:00:48 4/9/2011 4 9 2011 16 662 524889 4821067 21 40
10:00:23 4/1/2011 4 1 2011 10 662 524406 4821066 24 40
10:00:48 1/14/2010 1 14 2010 10 640 526272 4821073 16 40
22:00:53 1/8/2010 1 8 2010 22 640 523214 4821062 137 40
2:00:15 12/20/2013 12 20 2013 2 913 526361 4821074 16 40
2:00:55 4/18/2011 4 18 2011 2 647 521606 4821057 688 40
2:00:55 4/18/2011 4 18 2011 2 647 521606 4821057 689 40
0:00:53 3/25/2012 3 25 2012 0 671 523425 4821064 137 40
14:00:55 4/19/2008 4 19 2008 14 637 523813 4821066 138 40
16:00:52 4/30/2011 4 30 2011 16 667 524066 4821067 117 39
16:00:54 4/11/2009 4 11 2009 16 638 524279 4821068 117 39
2:00:53 12/12/2010 12 12 2010 2 639 523672 4821066 138 40
4:00:54 12/20/2013 12 20 2013 4 913 526350 4821077 16 40
10:00:50 4/1/2011 4 1 2011 10 668 524239 4821069 117 39
18:00:53 4/8/2011 4 8 2011 18 668 522105 4821062 134 40
6:00:57 4/18/2011 4 18 2011 6 647 521605 4821060 688 40
6:00:57 4/18/2011  4       18      2011    6       647     521605  4821060 689     40
16:00:47        4/10/2014       4       10      2014    16      913     525239  4821074 18      40
4:00:47 4/3/2013        4       3       2013    4       663     521560  4821062 690     13
4:00:47 4/3/2013        4       3       2013    4       663     521560  4821062 691     13
14:00:54        3/28/2010       3       28      2010    14      639     524428  4821072 24      40
10:02:39        3/23/2012       3       23      2012    10      677     523715  4821070 138     40
18:00:41        3/22/2014       3       22      2014    18      913     528364  4821088 20      40
10:00:53        3/19/2014       3       19      2014    10      908     523660  4821071 138     40
16:00:55        5/1/2010        5       1       2010    16      644     523764  4821071 138     40
16:00:49        4/6/2009        4       6       2009    16      641     522897  4821070 136     40
10:00:55        3/23/2014       3       23      2014    10      908     523901  4821074 138     40
16:00:54        4/16/2009       4       16      2009    16      635     523220  4821072 137     40
10:00:32        3/26/2014       3       26      2014    10      907     524265  4821076 117     39
14:00:47        3/27/2010       3       27      2010    14      643     524382  4821076 117     39
10:00:48        5/10/2011       5       10      2011    10      664     525985  4821083 17      40
12:00:54        3/28/2013       3       28      2013    12      658     524664  4821078 24      40
4:00:53 4/18/2011       4       18      2011    4       661     521538  4821068 690     13
4:00:53 4/18/2011       4       18      2011    4       661     521538  4821068 691     13
14:00:43        4/14/2009       4       14      2009    14      643     525846  4821083 17      40
18:00:41        4/15/2010       4       15      2010    18      654     523558  4821075 137     40
2:00:43 4/26/2013       4       26      2013    2       658     521576  4821068 690     13
2:00:43 4/26/2013       4       26      2013    2       658     521576  4821068 691     13
18:00:42        2/18/2010       2       18      2010    18      644     527726  4821091 19      40
16:00:35        4/25/2013       4       25      2013    16      658     523854  4821077 138     40
10:01:17        3/22/2012       3       22      2012    10      666     523285  4821075 137     40
10:00:48        3/14/2014       3       14      2014    10      917     525352  4821083 18      40
12:00:12        4/4/2011        4       4       2011    12      667     525075  4821082 21      40
10:00:48        5/12/2011       5       12      2011    10      666     524747  4821081 24      40



8:00:09 4/13/2008       4       13      2008    8       633     522700  4821074 135     40
14:00:53        12/21/2010      12      21      2010    14      642     523695  4821078 138     40
16:00:44        3/23/2014       3       23      2014    16      913     528287  4821096 20      40
16:01:11        3/12/2014       3       12      2014    16      917     525659  4821086 17      40
14:00:56        3/27/2010       3       27      2010    14      638     524402  4821081 24      40
20:00:46        12/12/2013      12      12      2013    20      907     527198  4821092 13      40
22:00:54        4/10/2010       4       10      2010    22      647     521746  4821072 688     40
22:00:54        4/10/2010       4       10      2010    22      647     521746  4821072 689     40
14:00:53        4/14/2012       4       14      2012    14      678     523768  4821079 138     40
16:00:48        3/27/2010       3       27      2010    16      650     524530  4821082 24      40
10:00:43        5/12/2011       5       12      2011    10      665     525379  4821086 18      40
16:00:23        4/11/2009       4       11      2009    16      635     524266  4821082 117     39
18:00:48        4/14/2014       4       14      2014    18      909     526106  4821089 16      40
6:00:53 4/18/2011       4       18      2011    6       661     521538  4821073 690     13
6:00:53 4/18/2011       4       18      2011    6       661     521538  4821073 691     13
12:00:26        4/4/2009        4       4       2009    12      635     523285  4821079 137     40
14:00:42        4/19/2011       4       19      2011    14      654     525511  4821089 18      40
10:00:42        4/16/2011       4       16      2011    10      659     525306  4821089 18      40
16:00:23        3/27/2010       3       27      2010    16      746     525629  4821090 17      40
16:00:48        4/9/2011        4       9       2011    16      660     524822  4821088 21      40
14:00:51        3/12/2014       3       12      2014    14      916     524022  4821085 117     39
16:00:54        12/14/2010      12      14      2010    16      801     522016  4821079 134     40
4:00:48 4/26/2013       4       26      2013    4       658     521566  4821078 690     13
4:00:48 4/26/2013       4       26      2013    4       658     521566  4821078 691     13
10:01:36        1/5/2013        1       5       2013    10      679     523155  4821084 136     40
8:00:54 4/8/2010        4       8       2010    8       644     527185  4821099 13      40
12:00:42        3/26/2014       3       26      2014    12      918     524467  4821089 24      40
6:00:53 3/30/2013       3       30      2013    6       663     521561  4821079 690     13
6:00:53 3/30/2013       3       30      2013    6       663     521561  4821079 691     13
10:00:42        4/8/2010        4       8       2010    10      644     527185  4821100 13      40
14:00:47        4/10/2014       4       10      2014    14      913     525253  4821093 18      40
4:00:48 4/17/2014       4       17      2014    4       916     525598  4821095 18      40
18:00:23        4/9/2011        4       9       2011    18      662     523008  4821086 136     40
8:00:54 4/7/2009        4       7       2009    8       642     523619  4821089 138     40
16:00:42        4/14/2012       4       14      2012    16      678     523777  4821089 138     40
0:00:47 1/9/2012        1       9       2012    0       665     527507  4821104 14      40
8:00:24 12/20/2010      12      20      2010    8       639     527630  4821105 19      40
14:00:25        4/15/2012       4       15      2012    14      666     524107  4821091 117     39
18:00:53        4/12/2012       4       12      2012    18      671     523597  4821090 137     40
14:01:53        4/9/2013        4       9       2013    14      677     525035  4821095 21      40
14:00:11        4/7/2008        4       7       2008    14      637     522734  4821087 135     40
10:00:53        4/11/2010       4       11      2010    10      746     527088  4821104 13      40
22:00:41        1/26/2014       1       26      2014    22      916     522609  4821088 135     40
4:00:20 11/23/2013      11      23      2013    4       914     527273  4821106 14      40
10:01:23        3/12/2014       3       12      2014    10      908     524705  4821096 24      40
2:00:47 4/18/2011       4       18      2011    2       661     521545  4821085 690     13
2:00:47 4/18/2011       4       18      2011    2       661     521545  4821085 691     13
8:00:47 3/25/2014       3       25      2014    8       909     524936  4821097 21      40
22:00:48        3/24/2012       3       24      2012    22      678     523590  4821093 137     40
14:00:41        4/20/2009       4       20      2009    14      640     523848  4821094 138     40
18:00:52        4/12/2011       4       12      2011    18      661     521929  4821088 688     40
18:00:52        4/12/2011       4       12      2011    18      661     521929  4821088 689     40
10:00:55        4/12/2013       4       12      2013    10      658     524261  4821096 117     39
10:00:47        4/9/2012        4       9       2012    10      672     525058  4821099 21      40



16:00:59        4/9/2011        4       9       2011    16      666     524960  4821099 21      40
10:01:01        3/12/2014       3       12      2014    10      916     524461  4821098 24      40
12:01:11        4/13/2011       4       13      2011    12      661     524669  4821099 24      40
18:00:53        3/27/2010       3       27      2010    18      651     526488  4821106 15      40
2:01:02 4/6/2010        4       6       2010    2       639     522676  4821093 135     40
8:00:44 4/13/2012       4       13      2012    8       673     523852  4821097 138     40
14:00:55        4/13/2009       4       13      2009    14      644     525995  4821106 17      40
12:00:26        4/30/2011       4       30      2011    12      666     525246  4821103 18      40
12:00:34        4/15/2010       4       15      2010    12      746     525566  4821105 18      40
8:00:21 1/3/2013        1       3       2013    8       679     523126  4821096 136     40
6:00:53 4/11/2011       4       11      2011    6       668     522819  4821097 136     40
4:00:48 11/17/2010      11      17      2010    4       657     523283  4821099 137     40
10:00:32        4/26/2009       4       26      2009    10      645     527606  4821115 14      40
14:00:50        3/25/2013       3       25      2013    14      658     523457  4821100 137     40
12:00:48        3/29/2014       3       29      2014    12      916     524428  4821103 24      40
20:00:58        1/26/2014       1       26      2014    20      916     522597  4821097 135     40
18:00:56        4/13/2010       4       13      2010    18      639     526558  4821112 15      40
2:00:53 3/27/2013       3       27      2013    2       663     521672  4821095 688     40
2:00:53 3/27/2013       3       27      2013    2       663     521672  4821095 689     40
18:00:39        3/23/2014       3       23      2014    18      913     528157  4821120 20      40
14:00:54        12/14/2010      12      14      2010    14      801     522031  4821097 134     40
2:00:59 3/25/2010       3       25      2010    2       653     521602  4821096 688     40
2:00:59 3/25/2010       3       25      2010    2       653     521602  4821096 689     40
12:00:57        4/8/2014        4       8       2014    12      907     525767  4821110 17      40
14:00:48        4/9/2012        4       9       2012    14      673     525377  4821109 18      40
18:00:53        1/31/2014       1       31      2014    18      908     522379  4821099 134     40
16:00:43        4/13/2011       4       13      2011    16      661     524670  4821107 24      40
16:00:59        4/19/2013       4       19      2013    16      677     523781  4821104 138     40
6:00:35 4/17/2014       4       17      2014    6       909     525629  4821111 17      40
18:00:28        4/9/2011        4       9       2011    18      655     522999  4821102 136     40
18:00:21        4/20/2009       4       20      2009    18      646     523641  4821105 138     40
14:00:48        4/11/2009       4       11      2009    14      646     524598  4821108 24      40
12:00:30        4/16/2014       4       16      2014    12      916     524857  4821110 21      40
14:00:48        4/13/2011       4       13      2011    14      661     524664  4821109 24      40
22:00:23        4/23/2011       4       23      2011    22      666     525264  4821112 18      40
18:00:48        4/12/2011       4       12      2011    18      664     521857  4821100 688     40
18:00:48        4/12/2011       4       12      2011    18      664     521857  4821100 689     40
6:00:38 4/17/2014       4       17      2014    6       916     525631  4821114 17      40
8:00:48 4/13/2012       4       13      2012    8       678     523878  4821108 138     40
22:00:53        12/30/2012      12      30      2012    22      679     523151  4821106 136     40
2:00:56 3/24/2014       3       24      2014    2       918     524536  4821111 24      40
12:00:47        3/31/2012       3       31      2012    12      679     524390  4821111 24      40
12:00:56        4/9/2012        4       9       2012    12      673     525351  4821115 18      40
18:00:47        4/29/2009       4       29      2009    18      648     523216  4821108 137     40
14:00:54        4/13/2009       4       13      2009    14      642     526420  4821120 15      40
6:00:52 1/9/2010        1       9       2010    6       638     523169  4821108 136     40
16:01:17        4/2/2014        4       2       2014    16      909     524661  4821114 24      40
8:00:35 4/18/2013       4       18      2013    8       677     525330  4821117 18      40
18:00:42        12/19/2010      12      19      2010    18      639     527716  4821127 19      40
22:00:53        4/17/2010       4       17      2010    22      652     526771  4821123 15      40
18:00:26        12/30/2012      12      30      2012    18      679     523162  4821110 136     40
10:00:55        4/20/2014       4       20      2014    10      913     525575  4821119 18      40
12:01:17        1/14/2010       1       14      2010    12      643     525946  4821120 17      40
12:00:41        4/7/2008        4       7       2008    12      636     523381  4821112 137     40



12:00:58        3/31/2012       3       31      2012    12      676     524507  4821117 24      40
15:00:54        4/11/2010       4       11      2010    15      801     523489  4821113 137     40
10:01:20        5/13/2011       5       13      2011    10      654     528170  4821131 20      40
16:00:24        1/21/2009       1       21      2009    16      632     522656  4821110 135     40
8:00:47 3/24/2012       3       24      2012    8       681     523635  4821114 138     40
14:01:24        3/24/2014       3       24      2014    14      907     524544  4821118 24      40
18:00:21        4/1/2014        4       1       2014    18      918     523685  4821115 138     40
18:00:18        4/12/2011       4       12      2011    18      663     521898  4821109 688     40
18:00:18        4/12/2011       4       12      2011    18      663     521898  4821109 689     40
12:00:49        4/15/2012       4       15      2012    12      671     523351  4821115 137     40
14:01:51        4/13/2009       4       13      2009    14      639     526532  4821127 15      40
2:00:30 12/17/2013      12      17      2013    2       916     523213  4821115 137     40
10:00:21        4/15/2012       4       15      2012    10      671     523351  4821115 137     40
8:00:43 1/3/2013        1       3       2013    8       670     523244  4821115 137     40
8:00:53 4/7/2014        4       7       2014    8       908     525138  4821123 21      40
14:00:33        1/4/2013        1       4       2013    14      670     523233  4821118 137     40
12:00:41        4/13/2011       4       13      2011    12      655     525105  4821125 21      40
10:00:44        3/26/2014       3       26      2014    10      918     524497  4821123 24      40
14:00:53        1/12/2010       1       12      2010    14      639     523148  4821119 136     40
2:00:59 1/17/2010       1       17      2010    2       642     522130  4821116 134     40
20:00:53        12/20/2012      12      20      2012    20      665     526414  4821132 15      40
0:00:54 4/1/2012        4       1       2012    0       674     521516  4821115 690     13
0:00:54 4/1/2012        4       1       2012    0       674     521516  4821115 691     13
12:00:26        4/13/2011       4       13      2011    12      659     524748  4821126 24      40
14:00:25        4/13/2011       4       13      2011    14      659     524749  4821126 24      40
14:00:47        4/10/2014       4       10      2014    14      916     525385  4821129 18      40
16:00:47        3/12/2014       3       12      2014    16      908     525691  4821130 17      40
16:00:53        1/3/2013        1       3       2013    16      670     523244  4821121 137     40
4:00:47 3/30/2013       3       30      2013    4       663     521586  4821116 688     40
4:00:47 3/30/2013       3       30      2013    4       663     521586  4821116 689     40
22:00:47        3/24/2012       3       24      2012    22      671     523454  4821123 137     40
6:00:54 12/27/2013      12      27      2013    6       907     523172  4821123 136     40
22:00:38        4/15/2010       4       15      2010    22      654     521643  4821118 688     40
22:00:38        4/15/2010       4       15      2010    22      654     521643  4821118 689     40
14:00:20        4/13/2012       4       13      2012    14      658     523192  4821124 136 40
18:00:53 2/1/2014 2 1 2014 18 916 522916 4821124 136 40
18:00:18 3/25/2012 3 25 2012 18 666 524863 4821131 21 40
10:00:50 5/5/2010 5 5 2010 10 652 525590 4821134 18 40
12:00:55 3/24/2014 3 24 2014 12 913 527820 4821144 19 40
2:00:41 4/23/2011 4 23 2011 2 650 521641 4821122 688 40
2:00:41 4/23/2011 4 23 2011 2 650 521641 4821122 689 40
10:00:54 5/1/2013 5 1 2013 10 658 524908 4821134 21 40
12:00:53 4/14/2011 4 14 2011 12 664 524804 4821135 21 40
16:00:17 4/22/2008 4 22 2008 16 632 523818 4821131 138 40
4:00:53 4/17/2014 4 17 2014 4 909 525603 4821138 17 40
10:00:53 4/7/2008 4 7 2008 10 637 523290 4821129 137 40
8:00:50 3/30/2014 3 30 2014 8 907 524537 4821134 24 40
14:00:50 1/12/2010 1 12 2010 14 633 522979 4821129 136 40
8:00:42 12/27/2013 12 27 2013 8 907 523167 4821129 136 40
0:00:55 1/10/2014 1 10 2014 0 671 521984 4821126 688 40
0:00:55 1/10/2014 1 10 2014 0 671 521984 4821126 689 40
14:00:49 4/8/2010 4 8 2010 14 652 525294 4821138 18 40
14:00:27 4/11/2009 4 11 2009 14 647 524113 4821134 117 39
16:00:43 4/6/2009 4 6 2009 16 642 523185 4821131 136 40



18:00:53 4/29/2009 4 29 2009 18 648 523717 4821133 138 40
10:00:48 5/2/2011 5 2 2011 10 667 521936 4821127 688 40
10:00:48 5/2/2011 5 2 2011 10 667 521936 4821127 689 40
10:00:43 5/11/2011 5 11 2011 10 666 526226 4821142 16 40
12:00:55 4/15/2011 4 15 2011 12 668 524853 4821137 21 40
22:00:53 12/24/2013 12 24 2013 22 913 527443 4821147 14 40
14:01:59 4/16/2010 4 16 2010 14 646 523693 4821134 138 40
16:00:55 4/15/2011 4 15 2011 16 650 524536 4821137 24 40
2:00:49 1/28/2012 1 28 2012 2 665 523201 4821133 137 40
18:00:53 2/21/2010 2 21 2010 18 642 526001 4821143 17 40
12:00:54 3/12/2014 3 12 2014 12 918 524668 4821138 24 40
16:00:47 4/27/2011 4 27 2011 16 668 524502 4821138 24 40
14:00:54 3/28/2010 3 28 2010 14 642 524587 4821139 24 40
20:00:42 4/27/2013 4 27 2013 20 677 523233 4821134 137 40
4:00:42 4/11/2011 4 11 2011 4 668 522753 4821133 135 40
0:00:53 4/23/2011 4 23 2011 0 668 526676 4821148 15 40
10:00:23 4/16/2011 4 16 2011 10 650 524693 4821141 24 40
0:00:54 4/11/2010 4 11 2010 0 647 521716 4821130 688 40
0:00:54 4/11/2010 4 11 2010 0 647 521716 4821130 689 40
14:00:56 1/14/2010 1 14 2010 14 644 526414 4821148 15 40
12:00:50 4/16/2012 4 16 2012 12 666 524513 4821141 24 40
0:00:54 4/23/2011 4 23 2011 0 666 526743 4821151 15 40
18:00:37 4/28/2014 4 28 2014 18 913 528007 4821156 19 40
12:00:44 4/6/2008 4 6 2008 12 637 523300 4821139 137 40
12:00:43 3/12/2014 3 12 2014 12 917 524661 4821144 24 40
0:00:44 4/16/2010 4 16 2010 0 654 521636 4821133 688 40
0:00:44 4/16/2010 4 16 2010 0 654 521636 4821133 689 40
14:00:54 3/26/2013 3 26 2013 14 671 523149 4821139 136 40
16:00:41 4/19/2013 4 19 2013 16 658 523825 4821141 138 40
10:00:26 4/9/2012 4 9 2012 10 675 524684 4821145 24 40
16:00:48 4/28/2014 4 28 2014 16 913 527914 4821158 19 40
12:00:48 11/10/2010 11 10 2010 12 651 522784 4821139 135 40
10:00:53 12/8/2011 12 8 2011 10 801 521536 4821135 690 13
10:00:53 12/8/2011 12 8 2011 10 801 521536 4821135 691 13
0:00:53 1/20/2012 1 20 2012 0 666 527003 4821155 13 40
12:00:47 4/14/2011 4 14 2011 12 668 525036 4821148 21 40
2:00:42 4/16/2010 4 16 2010 2 654 521641 4821136 688 40
2:00:42 4/16/2010 4 16 2010 2 654 521641 4821136 689 40
14:00:17 4/7/2009 4 7 2009 14 641 524230 4821146 117 39
10:00:55 4/8/2008 4 8 2008 10 635 523445 4821145 137 40
18:00:55 4/8/2011 4 8 2011 18 654 523182 4821144 136 40
18:00:56 4/9/2011 4 9 2011 18 662 522640 4821143 135 40
4:00:36 3/29/2013 3 29 2013 4 677 521663 4821140 688 40
4:00:36 3/29/2013 3 29 2013 4 677 521663 4821140 689 40
21:00:41 4/11/2010 4 11 2010 21 801 521526 4821140 690 13
21:00:41 4/11/2010 4 11 2010 21 801 521526 4821140 691 13
12:00:42 1/30/2012 1 30 2012 12 658 523210 4821146 137 40
2:00:53 3/29/2013 3 29 2013 2 677 521673 4821142 688 40
2:00:53 3/29/2013 3 29 2013 2 677 521673 4821142 689 40
12:00:54 4/13/2011 4 13 2011 12 663 525213 4821154 18 40
20:00:28 12/11/2013 12 11 2013 20 916 528372 4821167 20 40
2:00:59 4/17/2014 4 17 2014 2 916 525778 4821156 17 40
4:00:20 3/30/2013 3 30 2013 4 658 521713 4821142 688 40
4:00:20 3/30/2013 3 30 2013 4 658 521713 4821142 689 40



12:00:49 4/24/2011 4 24 2011 12 666 525740 4821157 17 40
12:00:43 4/4/2010 4 4 2010 12 642 524646 4821154 24 40
12:00:25 4/14/2011 4 14 2011 12 663 525003 4821158 21 40
12:00:56 3/14/2014 3 14 2014 12 917 525313 4821160 18 40
8:00:23 4/11/2012 4 11 2012 8 658 526069 4821164 16 40
10:01:12 3/19/2014 3 19 2014 10 917 523687 4821155 138 40
14:00:48 4/13/2012 4 13 2012 14 677 523083 4821153 136 40
2:00:55 4/11/2010 4 11 2010 2 654 527635 4821171 19 40
18:00:53 4/14/2012 4 14 2012 18 678 523458 4821155 137 40
6:00:41 4/26/2013 4 26 2013 6 658 521650 4821149 688 40
6:00:41 4/26/2013 4 26 2013 6 658 521650 4821149 689 40
10:00:53 12/15/2010 12 15 2010 10 801 522108 4821152 134 40
16:00:43 4/15/2011 4 15 2011 16 668 525216 4821164 18 40
14:00:43 4/16/2009 4 16 2009 14 644 525540 4821166 18 40
16:00:47 4/3/2014 4 3 2014 16 907 524728 4821163 24 40
12:00:26 4/13/2011 4 13 2011 12 665 524799 4821164 21 40
2:00:54 4/12/2012 4 12 2012 2 674 521641 4821153 688 40
2:00:54 4/12/2012 4 12 2012 2 674 521641 4821153 689 40
20:00:20 4/30/2011 4 30 2011 20 666 525708 4821168 17 40
12:00:42 4/16/2009 4 16 2009 12 646 523760 4821161 138 40
12:00:49 11/10/2010 11 10 2010 12 650 522764 4821158 135 40
18:00:47 1/9/2010 1 9 2010 18 644 522577 4821158 135 40
0:00:50 12/29/2012 12 29 2012 0 670 522595 4821158 135 40
12:00:48 4/20/2010 4 20 2010 12 652 524343 4821164 117 39
14:00:48 4/1/2010 4 1 2010 14 651 524247 4821165 117 39
16:01:18 1/2/2013 1 2 2013 16 670 523264 4821161 137 40
18:01:29 12/29/2012 12 29 2012 18 670 522584 4821159 135 40
2:00:53 12/29/2012 12 29 2012 2 670 522591 4821160 135 40
18:00:42 4/8/2010 4 8 2010 18 653 525549 4821171 18 40
14:01:11 4/10/2009 4 10 2009 14 637 524394 4821167 24 40
10:01:47 3/25/2010 3 25 2010 10 647 523581 4821165 137 40
18:01:23 4/19/2011 4 19 2011 18 659 521505 4821158 690 13
18:01:23 4/19/2011 4 19 2011 18 659 521505 4821158 691 13
14:00:24 3/14/2014 3 14 2014 14 917 525314 4821172 18 40
10:00:54 3/16/2014 3 16 2014 10 908 525591 4821173 18 40
12:00:48 4/16/2012 4 16 2012 12 677 523802 4821167 138 40
4:01:30 12/29/2012 12 29 2012 4 670 522598 4821163 135 40
22:00:54 12/24/2013 12 24 2013 22 918 527467 4821182 14 40
8:00:44 4/10/2012 4 10 2012 8 670 525139 4821173 21 40
6:00:44 12/29/2012 12 29 2012 6 670 522606 4821164 135 40
0:00:48 1/24/2014 1 24 2014 0 916 524187 4821169 117 39
8:00:46 12/29/2012 12 29 2012 8 670 522603 4821165 135 40
10:00:53 3/25/2010 3 25 2010 10 639 524432 4821171 24 40
12:00:42 3/12/2014 3 12 2014 12 916 524458 4821172 24 40
10:00:56 4/11/2010 4 11 2010 10 654 527168 4821182 13 40
0:00:39 12/27/2013 12 27 2013 0 917 523202 4821168 137 40
2:00:55 12/27/2013 12 27 2013 2 917 523200 4821168 137 40
22:01:25 12/26/2013 12 26 2013 22 913 527517 4821184 14 40
18:00:08 4/8/2014 4 8 2014 18 913 524524 4821173 24 40
12:00:43 4/30/2011 4 30 2011 12 664 525163 4821175 21 40
12:00:47 4/8/2010 4 8 2010 12 644 527073 4821183 13 40
10:00:54 3/19/2014 3 19 2014 10 916 523387 4821170 137 40
14:00:41 1/12/2010 1 12 2010 14 643 522989 4821170 136 40
16:00:56 4/30/2011 4 30 2011 16 669 524276 4821174 117 39



8:00:35 3/22/2014 3 22 2014 8 913 528797 4821192 22 40
10:00:56 4/16/2011 4 16 2011 10 662 524910 4821177 21 40
14:00:56 4/5/2009 4 5 2009 14 637 523199 4821171 137 40
14:00:20 3/21/2010 3 21 2010 14 644 524449 4821175 24 40
4:00:53 3/27/2013 3 27 2013 4 663 521673 4821166 688 40
4:00:53 3/27/2013 3 27 2013 4 663 521673 4821166 689 40
14:00:21 4/6/2008 4 6 2008 14 632 522572 4821169 135 40
6:00:54 3/27/2013 3 27 2013 6 663 521672 4821166 688 40
6:00:54 3/27/2013 3 27 2013 6 663 521672 4821166 689 40
0:00:53 4/3/2014 4 3 2014 0 908 521809 4821167 688 40
0:00:53 4/3/2014 4 3 2014 0 908 521809 4821167 689 40
0:00:57 4/28/2011 4 28 2011 0 662 521618 4821167 688 40
0:00:57 4/28/2011 4 28 2011 0 662 521618 4821167 689 40
8:00:27 4/12/2011 4 12 2011 8 662 521582 4821167 690 13
8:00:27 4/12/2011 4 12 2011 8 662 521582 4821167 691 13
8:00:54 4/30/2011 4 30 2011 8 650 523886 4821175 138 40
12:00:50 4/24/2011 4 24 2011 12 654 525619 4821182 17 40
18:01:24 2/18/2010 2 18 2010 18 642 528137 4821192 20 40
12:00:14 4/4/2009 4 4 2009 12 642 522608 4821172 135 40
18:01:11 4/12/2013 4 12 2013 18 677 523797 4821176 138 40
10:00:54 5/9/2011 5 9 2011 10 654 526042 4821185 16 40
16:00:43 4/13/2012 4 13 2012 16 658 523606 4821176 138 40
18:00:58 1/5/2014 1 5 2014 18 907 523253 4821175 137 40
2:00:54 11/20/2011 11 20 2011 2 662 521485 4821169 690 13
2:00:54 11/20/2011 11 20 2011 2 662 521485 4821169 691 13
10:00:40 4/5/2012 4 5 2012 10 675 525466 4821184 18 40
18:00:42 3/24/2012 3 24 2012 18 679 524742 4821181 24 40
16:00:55 1/15/2010 1 15 2010 16 640 526934 4821189 13 40
14:00:41 4/28/2011 4 28 2011 14 668 525476 4821184 18 40
12:00:49 4/23/2011 4 23 2011 12 655 523541 4821177 137 40
18:02:54 3/28/2010 3 28 2010 18 653 525538 4821185 18 40
18:00:56 4/30/2010 4 30 2010 18 639 524085 4821180 117 39
12:00:36 4/13/2011 4 13 2011 12 658 524716 4821182 24 40
2:00:53 4/3/2014 4 3 2014 2 908 521812 4821172 688 40
2:00:53 4/3/2014 4 3 2014 2 908 521812 4821172 689 40
10:00:56 12/1/2010 12 1 2010 10 638 527623 4821194 19 40
10:00:39 1/30/2012 1 30 2012 10 658 523173 4821177 136 40
18:00:26 4/10/2014 4 10 2014 18 913 525312 4821186 18 40
12:00:21 4/13/2011 4 13 2011 12 668 525231 4821186 18 40
16:00:55 4/8/2010 4 8 2010 16 644 526217 4821190 16 40
12:00:50 3/19/2014 3 19 2014 12 916 523395 4821180 137 40
16:01:11 3/14/2010 3 14 2010 16 647 525537 4821188 18 40
4:00:54 12/17/2013 12 17 2013 4 916 523207 4821179 137 40
12:00:19 4/7/2014 4 7 2014 12 913 523628 4821181 138 40
14:00:53 3/21/2010 3 21 2010 14 642 524990 4821187 21 40
16:00:44 4/1/2013 4 1 2013 16 663 525574 4821189 18 40
14:00:42 4/1/2013 4 1 2013 14 663 525582 4821190 18 40
14:00:53 4/4/2009 4 4 2009 14 642 522698 4821180 135 40
12:00:21 4/8/2008 4 8 2008 12 635 523432 4821183 137 40
4:00:50 3/25/2010 3 25 2010 4 653 521643 4821178 688 40
4:00:50 3/25/2010 3 25 2010 4 653 521643 4821178 689 40
4:00:41 3/30/2014 3 30 2014 4 907 525903 4821193 17 40
22:00:55 12/13/2012 12 13 2012 22 666 527654 4821201 19 40
16:00:25 4/15/2012 4 15 2012 16 658 524327 4821188 117 39



18:00:54 4/27/2011 4 27 2011 18 668 524506 4821189 24 40
2:00:22 12/26/2013 12 26 2013 2 918 526790 4821198 15 40
8:00:13 4/5/2010 4 5 2010 8 746 524836 4821191 21 40
10:00:43 3/18/2014 3 18 2014 10 908 524955 4821192 21 40
4:01:51 3/30/2014 3 30 2014 4 916 525910 4821197 17 40
14:01:07 3/23/2013 3 23 2013 14 671 525123 4821194 21 40
4:00:42 12/27/2013 12 27 2013 4 917 523198 4821187 137 40
16:00:41 1/12/2010 1 12 2010 16 644 523483 4821189 137 40
14:01:23 3/24/2014 3 24 2014 14 913 527841 4821206 19 40
10:00:54 1/18/2010 1 18 2010 10 640 527117 4821203 13 40
0:01:23 4/7/2010 4 7 2010 0 640 524304 4821193 117 39
14:00:52 4/1/2010 4 1 2010 14 644 524129 4821192 117 39
18:04:08 4/29/2011 4 29 2011 18 660 524630 4821194 24 40
10:00:49 1/10/2014 1 10 2014 10 671 522664 4821188 135 40
0:00:56 4/17/2014 4 17 2014 0 916 526115 4821201 16 40
12:00:42 4/11/2010 4 11 2010 12 644 523742 4821192 138 40
16:00:26 4/7/2008 4 7 2008 16 637 522516 4821188 135 40
14:00:54 4/15/2010 4 15 2010 14 746 525569 4821200 18 40
12:00:47 1/18/2010 1 18 2010 12 640 527116 4821207 13 40
12:00:42 4/12/2009 4 12 2009 12 637 524410 4821197 24 40
12:01:00 4/29/2014 4 29 2014 12 907 525172 4821200 21 40
8:00:43 3/24/2012 3 24 2012 8 670 523763 4821195 138 40
2:00:41 4/17/2014 4 17 2014 2 909 525853 4821203 17 40
0:00:47 11/20/2011 11 20 2011 0 662 521490 4821190 690 13
0:00:47 11/20/2011 11 20 2011 0 662 521490 4821190 691 13
18:00:33 4/8/2014 4 8 2014 18 907 526019 4821206 16 40
18:00:47 1/25/2010 1 25 2010 18 639 528238 4821216 20 40
10:00:26 4/9/2008 4 9 2008 10 636 523366 4821197 137 40
22:00:42 4/27/2011 4 27 2011 22 662 521646 4821191 688 40
22:00:42 4/27/2011 4 27 2011 22 662 521646 4821191 689 40
2:00:56 4/4/2014 4 4 2014 2 679 521614 4821191 688 40
2:00:56 4/4/2014 4 4 2014 2 679 521614 4821191 689 40
16:00:41 4/17/2013 4 17 2013 16 658 525090 4821203 21 40
18:00:32 4/9/2011 4 9 2011 18 661 522469 4821195 135 40
6:01:11 4/4/2014 4 4 2014 6 679 521613 4821193 688 40
6:01:11 4/4/2014 4 4 2014 6 679 521613 4821193 689 40
12:00:39 4/8/2014 4 8 2014 12 908 525660 4821207 17 40
14:00:54 3/8/2014 3 8 2014 14 917 524052 4821202 117 39
0:01:06 4/3/2012 4 3 2012 0 677 521644 4821194 688 40
0:01:06 4/3/2012 4 3 2012 0 677 521644 4821194 689 40
6:00:49 3/25/2010 3 25 2010 6 653 521657 4821195 688 40
6:00:49 3/25/2010 3 25 2010 6 653 521657 4821195 689 40
10:00:42 4/8/2010 4 8 2010 10 654 525085 4821207 21 40
8:00:48 4/10/2012 4 10 2012 8 666 525217 4821208 18 40
22:00:55 1/8/2012 1 8 2012 22 665 527703 4821219 19 40
10:01:51 3/16/2014 3 16 2014 10 917 525536 4821211 18 40
16:00:30 4/30/2011 4 30 2011 16 664 525383 4821210 18 40
12:00:48 3/12/2014 3 12 2014 12 908 524737 4821208 24 40
4:01:47 4/4/2014 4 4 2014 4 679 521613 4821198 688 40
4:01:47 4/4/2014 4 4 2014 4 679 521613 4821198 689 40
6:00:47 3/30/2014 3 30 2014 6 913 525813 4821213 17 40
16:00:55 4/10/2011 4 10 2011 16 668 523556 4821205 137 40
14:00:41 3/12/2014 3 12 2014 14 917 524487 4821209 24 40
22:00:42 12/29/2012 12 29 2012 22 670 522577 4821203 135 40



14:00:59 4/4/2009 4 4 2009 14 635 523100 4821205 136 40
8:00:24 12/22/2012 12 22 2012 8 665 523209 4821206 137 40
10:00:48 3/25/2010 3 25 2010 10 640 523992 4821209 138 40
10:00:49 5/12/2011 5 12 2011 10 655 525447 4821214 18 40
8:00:53 3/23/2012 3 23 2012 8 671 524204 4821213 117 39
10:00:41 4/15/2011 4 15 2011 10 668 524993 4821216 21 40
12:00:50 4/9/2008 4 9 2008 12 636 523370 4821210 137 40
6:01:24 3/29/2013 3 29 2013 6 677 521718 4821205 688 40
6:01:24 3/29/2013 3 29 2013 6 677 521718 4821205 689 40
14:00:31 2/2/2014 2 2 2014 14 916 523028 4821210 136 40
22:00:41 12/28/2012 12 28 2012 22 670 522587 4821208 135 40
6:00:50 1/28/2012 1 28 2012 6 665 523225 4821211 137 40
14:00:50 4/25/2013 4 25 2013 14 658 524098 4821214 117 39
2:00:47 1/10/2014 1 10 2014 2 671 521723 4821206 688 40
2:00:47 1/10/2014 1 10 2014 2 671 521723 4821206 689 40
14:00:20 1/22/2009 1 22 2009 14 632 523115 4821211 136 40
8:00:32 1/28/2012 1 28 2012 8 665 523232 4821212 137 40
18:01:18 4/23/2011 4 23 2011 18 669 523558 4821213 137 40
18:00:47 4/22/2010 4 22 2010 18 640 526572 4821224 15 40
10:00:24 4/15/2008 4 15 2008 10 635 525020 4821218 21 40
18:00:54 5/2/2011 5 2 2011 18 666 523623 4821213 138 40
6:00:53 1/9/2010 1 9 2010 6 644 523191 4821212 136 40
18:00:49 12/28/2012 12 28 2012 18 670 522587 4821210 135 40
18:00:50 4/10/2010 4 10 2010 18 746 527739 4821229 19 40
10:00:54 4/15/2012 4 15 2012 10 665 523842 4821215 138 40
2:00:55 3/29/2013 3 29 2013 2 679 521600 4821207 688 40
2:00:55 3/29/2013 3 29 2013 2 679 521600 4821207 689 40
0:00:55 4/24/2011 4 24 2011 0 668 526305 4821225 16 40
12:00:49 3/27/2010 3 27 2010 12 655 524900 4821220 21 40
2:01:24 4/12/2010 4 12 2010 2 644 521709 4821210 688 40
2:01:24 4/12/2010 4 12 2010 2 644 521709 4821210 689 40
8:00:50 4/15/2012 4 15 2012 8 666 524339 4821219 117 39
4:00:27 1/28/2012 1 28 2012 4 665 523229 4821216 137 40
14:00:47 4/20/2011 4 20 2011 14 650 525458 4821225 18 40
4:00:47 4/12/2010 4 12 2010 4 644 521706 4821212 688 40
4:00:47 4/12/2010 4 12 2010 4 644 521706 4821212 689 40
10:00:42 4/11/2010 4 11 2010 10 644 523752 4821220 138 40
18:00:53 12/29/2012 12 29 2012 18 670 522579 4821217 135 40
18:00:53 4/14/2010 4 14 2010 18 642 525857 4821229 17 40
8:00:42 3/26/2014 3 26 2014 8 909 524571 4821225 24 40
22:00:22 4/23/2011 4 23 2011 22 668 526290 4821232 16 40
16:00:47 4/6/2009 4 6 2009 16 644 522862 4821220 136 40
12:00:50 4/3/2014 4 3 2014 12 907 524893 4821227 21 40
6:00:55 3/29/2013 3 29 2013 6 679 521599 4821216 688 40
6:00:55 3/29/2013 3 29 2013 6 679 521599 4821216 689 40
16:01:03 3/14/2010 3 14 2010 16 638 525605 4821230 17 40
12:00:48 4/27/2008 4 27 2008 12 631 523448 4821223 137 40
16:00:58 4/10/2014 4 10 2014 16 916 525432 4821231 18 40
18:00:48 1/3/2013 1 3 2013 18 679 522955 4821224 136 40
12:00:39 3/27/2010 3 27 2010 12 644 525535 4821233 18 40
18:00:49 3/27/2010 3 27 2010 18 746 525920 4821235 17 40
4:00:47 3/29/2013 3 29 2013 4 679 521600 4821220 688 40
4:00:47 3/29/2013 3 29 2013 4 679 521600 4821220 689 40
8:00:44 3/26/2014 3 26 2014 8 918 524819 4821233 21 40



16:00:18 4/23/2014 4 23 2014 16 909 523370 4821228 137 40
10:00:54 4/6/2010 4 6 2010 10 638 523507 4821229 137 40
22:00:54 3/24/2012 3 24 2012 22 676 523525 4821229 137 40
10:01:23 5/13/2011 5 13 2011 10 668 528192 4821248 20 40
14:00:41 3/27/2010 3 27 2010 14 655 524895 4821237 21 40
0:00:57 4/17/2014 4 17 2014 0 909 526184 4821242 16 40
16:00:41 4/15/2011 4 15 2011 16 666 524585 4821237 24 40
4:00:55 4/6/2010 4 6 2010 4 638 523039 4821232 136 40
16:00:50 3/12/2014 3 12 2014 16 918 525264 4821240 18 40
18:00:56 4/13/2010 4 13 2010 18 642 525067 4821240 21 40
22:00:35 2/1/2014 2 1 2014 22 916 522927 4821232 136 40
0:01:11 1/31/2012 1 31 2012 0 665 522387 4821231 135 40
14:00:47 3/12/2014 3 12 2014 14 908 524292 4821238 117 39
4:00:39 3/30/2014 3 30 2014 4 909 525871 4821244 17 40
18:00:58 4/4/2012 4 4 2012 18 672 525931 4821245 17 40
16:00:47 4/11/2010 4 11 2010 16 644 523695 4821237 138 40
14:00:56 1/5/2013 1 5 2013 14 670 523207 4821236 137 40
18:00:41 3/27/2010 3 27 2010 18 655 526466 4821248 15 40
10:00:54 4/18/2013 4 18 2013 10 671 525906 4821246 17 40
20:00:54 2/1/2014 2 1 2014 20 916 522931 4821236 136 40
8:00:54 3/23/2014 3 23 2014 8 918 524312 4821241 117 39
10:00:44 4/18/2013 4 18 2013 10 677 525327 4821245 18 40
6:00:52 4/12/2010 4 12 2010 6 644 521822 4821233 688 40
6:00:52 4/12/2010 4 12 2010 6 644 521822 4821233 689 40
12:00:54 3/19/2014 3 19 2014 12 917 523701 4821240 138 40
12:00:53 3/8/2014 3 8 2014 12 916 523428 4821239 137 40
6:00:39 4/11/2011 4 11 2011 6 662 522589 4821237 135 40
0:01:42 12/28/2009 12 28 2009 0 644 523261 4821240 137 40
2:01:11 5/10/2011 5 10 2011 2 664 525935 4821249 17 40
8:00:47 4/11/2008 4 11 2008 8 636 523629 4821241 138 40
14:00:53 1/18/2010 1 18 2010 14 640 527074 4821255 13 40
12:00:54 1/5/2013 1 5 2013 12 670 523204 4821241 137 40
14:00:44 4/13/2011 4 13 2011 14 658 524718 4821246 24 40
4:00:43 4/11/2011 4 11 2011 4 662 522589 4821239 135 40
18:00:55 4/4/2012 4 4 2012 18 678 526063 4821252 16 40
12:00:55 4/14/2011 4 14 2011 12 655 524939 4821247 21 40
10:01:28 3/25/2010 3 25 2010 10 643 524517 4821246 24 40
14:02:17 4/10/2014 4 10 2014 14 909 525419 4821250 18 40
22:00:42 4/10/2009 4 10 2009 22 647 521625 4821237 688 40
22:00:42 4/10/2009 4 10 2009 22 647 521625 4821237 689 40
18:00:50 4/30/2010 4 30 2010 18 650 524568 4821248 24 40
12:00:47 3/19/2014 3 19 2014 12 918 523694 4821245 138 40
16:00:41 4/12/2013 4 12 2013 16 658 524005 4821247 117 39
18:01:07 1/4/2014 1 4 2014 18 916 522826 4821243 136 40
14:00:25 4/20/2011 4 20 2011 14 666 525431 4821252 18 40
12:00:44 1/1/2013 1 1 2013 12 670 523186 4821244 136 40
4:00:49 4/3/2014 4 3 2014 4 908 521817 4821240 688 40
4:00:49 4/3/2014 4 3 2014 4 908 521817 4821240 689 40
6:00:36 12/14/2012 12 14 2012 6 670 527645 4821261 19 40
18:00:55 1/8/2010 1 8 2010 18 638 523289 4821245 137 40
14:00:47 4/3/2014 4 3 2014 14 907 524698 4821250 24 40
0:00:48 2/9/2010 2 9 2010 0 642 528488 4821265 22 40
8:00:51 12/22/2012 12 22 2012 8 666 528543 4821265 22 40
8:00:53 2/2/2014 2 2 2014 8 916 522963 4821245 136 40



0:00:54 4/11/2009 4 11 2009 0 647 521623 4821240 688 40
0:00:54 4/11/2009 4 11 2009 0 647 521623 4821240 689 40
22:00:49 1/8/2010 1 8 2010 22 638 523286 4821247 137 40
8:00:54 12/22/2010 12 22 2010 8 639 526584 4821260 15 40
22:00:21 4/10/2009 4 10 2009 22 635 521604 4821243 688 40
22:00:21 4/10/2009 4 10 2009 22 635 521604 4821243 689 40
10:00:23 3/22/2014 3 22 2014 10 914 523824 4821250 138 40
12:00:54 3/22/2014 3 22 2014 12 914 523830 4821251 138 40
22:00:44 2/8/2010 2 8 2010 22 642 528488 4821269 22 40
0:00:48 4/11/2009 4 11 2009 0 635 521603 4821244 688 40
0:00:48 4/11/2009 4 11 2009 0 635 521603 4821244 689 40
12:00:47 12/15/2010 12 15 2010 12 801 522282 4821246 134 40
12:00:51 3/20/2014 3 20 2014 12 908 523498 4821251 137 40
14:00:47 3/22/2014 3 22 2014 14 907 524364 4821255 117 39
0:00:47 1/27/2014 1 27 2014 0 916 522586 4821249 135 40
10:00:56 3/24/2014 3 24 2014 10 907 524145 4821255 117 39
4:00:54 12/22/2012 12 22 2012 4 665 523185 4821252 136 40
6:00:50 12/22/2010 12 22 2010 6 639 526584 4821265 15 40
18:01:17 1/9/2010 1 9 2010 18 640 522139 4821249 134 40
22:00:49 4/13/2012 4 13 2012 22 675 521758 4821248 688 40
22:00:49 4/13/2012 4 13 2012 22 675 521758 4821248 689 40
6:00:58 12/22/2012 12 22 2012 6 665 523187 4821253 136 40
10:00:39 1/22/2012 1 22 2012 10 666 523181 4821253 136 40
6:00:44 1/10/2014 1 10 2014 6 671 521704 4821248 688 40
6:00:44 1/10/2014 1 10 2014 6 671 521704 4821248 689 40
16:00:43 4/6/2008 4 6 2008 16 632 522526 4821252 135 40
16:00:47 1/27/2014 1 27 2014 16 916 523183 4821254 136 40
12:00:41 4/15/2011 4 15 2011 12 666 524891 4821260 21 40
18:00:42 5/1/2013 5 1 2013 18 658 523711 4821256 138 40
16:00:14 4/14/2014 4 14 2014 16 909 525932 4821264 17 40
20:01:02 1/4/2014 1 4 2014 20 907 522537 4821252 135 40
0:00:47 4/5/2010 4 5 2010 0 653 521693 4821250 688 40
0:00:47 4/5/2010 4 5 2010 0 653 521693 4821250 689 40
16:00:48 4/10/2014 4 10 2014 16 909 525418 4821263 18 40
22:00:49 3/28/2013 3 28 2013 22 677 521765 4821250 688 40
22:00:49 3/28/2013 3 28 2013 22 677 521765 4821250 689 40
12:00:54 4/15/2008 4 15 2008 12 635 525651 4821264 17 40
12:00:48 4/15/2012 4 15 2012 12 665 523845 4821258 138 40
6:00:49 1/21/2009 1 21 2009 6 632 522511 4821254 135 40
4:00:47 4/5/2010 4 5 2010 4 650 523981 4821260 138 40
10:00:54 4/20/2010 4 20 2010 10 646 523739 4821260 138 40
12:00:56 4/15/2011 4 15 2011 12 650 524879 4821264 21 40
8:00:24 1/21/2009 1 21 2009 8 632 522512 4821256 135 40
16:00:48 1/22/2009 1 22 2009 16 632 523078 4821258 136 40
18:00:41 1/20/2009 1 20 2009 18 632 522498 4821257 135 40
14:00:44 4/13/2011 4 13 2011 14 654 525587 4821268 18 40
22:00:54 4/2/2014 4 2 2014 22 908 521766 4821254 688 40
22:00:54 4/2/2014 4 2 2014 22 908 521766 4821254 689 40
10:00:40 4/15/2011 4 15 2011 10 666 524892 4821266 21 40
4:01:11 1/10/2014 1 10 2014 4 671 521711 4821255 688 40
4:01:11 1/10/2014 1 10 2014 4 671 521711 4821255 689 40
0:00:54 2/2/2014 2 2 2014 0 916 522926 4821259 136 40
8:00:44 3/23/2012 3 23 2012 8 666 524116 4821263 117 39
16:00:54 4/8/2014 4 8 2014 16 907 525818 4821270 17 40



16:00:25 4/4/2014 4 4 2014 16 908 524142 4821264 117 39
4:00:21 1/21/2009 1 21 2009 4 632 522489 4821259 135 40
10:00:30 4/4/2012 4 4 2012 10 673 525887 4821271 17 40
12:00:22 12/18/2010 12 18 2010 12 801 522644 4821261 135 40
22:00:56 1/20/2009 1 20 2009 22 632 522492 4821260 135 40
10:00:47 3/24/2014 3 24 2014 10 916 523782 4821265 138 40
0:00:53 4/5/2010 4 5 2010 0 650 523981 4821267 138 40
16:00:43 3/21/2009 3 21 2009 16 648 523199 4821264 137 40
2:00:41 4/5/2010 4 5 2010 2 650 523982 4821267 138 40
12:00:53 3/8/2014 3 8 2014 12 917 523785 4821266 138 40
16:01:11 3/27/2010 3 27 2010 16 643 524476 4821269 24 40
18:00:40 4/30/2011 4 30 2011 18 667 523645 4821266 138 40
22:00:44 11/24/2010 11 24 2010 22 650 521996 4821261 134 40
0:00:48 4/24/2011 4 24 2011 0 654 526216 4821276 16 40
14:00:42 4/8/2014 4 8 2014 14 908 525627 4821274 17 40
2:00:43 1/21/2009 1 21 2009 2 632 522489 4821263 135 40
16:01:06 3/27/2010 3 27 2010 16 638 524384 4821270 117 39
14:00:47 3/22/2012 3 22 2012 14 670 523929 4821268 138 40
10:02:36 3/23/2012 3 23 2012 10 676 524205 4821270 117 39
22:00:42 4/23/2011 4 23 2011 22 654 526218 4821277 16 40
16:00:54 1/12/2010 1 12 2010 16 640 525547 4821275 18 40
12:00:41 4/16/2014 4 16 2014 12 909 524868 4821273 21 40
18:00:48 4/6/2009 4 6 2009 18 644 522632 4821265 135 40
0:00:53 3/29/2013 3 29 2013 0 677 521726 4821262 688 40
0:00:53 3/29/2013 3 29 2013 0 677 521726 4821262 689 40
20:00:20 4/24/2011 4 24 2011 20 666 524764 4821273 24 40
12:01:00 3/22/2014 3 22 2014 12 908 523852 4821270 138 40
0:00:15 1/21/2009 1 21 2009 0 632 522493 4821266 135 40
18:00:24 11/24/2010 11 24 2010 18 650 521994 4821264 134 40
10:00:54 1/1/2013 1 1 2013 10 670 523161 4821269 136 40
14:00:53 4/8/2014 4 8 2014 14 907 525764 4821279 17 40
16:00:53 1/4/2013 1 4 2013 16 670 523281 4821270 137 40
20:00:56 4/9/2013 4 9 2013 20 663 525927 4821280 17 40
14:00:42 1/1/2013 1 1 2013 14 670 523231 4821270 137 40
12:00:53 4/24/2011 4 24 2011 12 658 525568 4821280 18 40
2:00:56 4/1/2012 4 1 2012 2 675 523312 4821272 137 40
2:00:51 2/2/2014 2 2 2014 2 916 522912 4821271 136 40
10:01:17 3/22/2014 3 22 2014 10 908 523856 4821274 138 40
4:00:27 12/26/2013 12 26 2013 4 913 526886 4821286 13 40
2:00:57 12/28/2013 12 28 2013 2 907 523317 4821273 137 40
16:00:42 4/8/2010 4 8 2010 16 652 525231 4821281 18 40
16:00:48 4/15/2010 4 15 2010 16 639 527027 4821288 13 40
10:00:31 4/9/2012 4 9 2012 10 679 525270 4821282 18 40
2:00:48 4/1/2012 4 1 2012 2 673 523311 4821275 137 40
22:00:56 1/9/2010 1 9 2010 22 643 523002 4821274 136 40
4:00:48 2/2/2014 2 2 2014 4 916 522915 4821274 136 40
16:00:54 3/12/2014 3 12 2014 16 916 525636 4821285 17 40
18:00:23 1/22/2009 1 22 2009 18 632 523053 4821276 136 40
16:00:54 4/16/2013 4 16 2013 16 658 524489 4821281 24 40
10:00:26 3/25/2010 3 25 2010 10 801 523787 4821279 138 40
4:00:54 1/12/2010 1 12 2010 4 643 523270 4821278 137 40
4:00:48 12/22/2010 12 22 2010 4 639 526586 4821291 15 40
12:00:47 3/22/2014 3 22 2014 12 907 524328 4821282 117 39
14:00:48 3/12/2014 3 12 2014 14 918 524569 4821283 24 40



16:01:21 1/1/2013 1 1 2013 16 670 523243 4821279 137 40
8:00:55 1/12/2010 1 12 2010 8 643 523265 4821279 137 40
18:00:41 4/30/2010 4 30 2010 18 650 523924 4821282 138 40
8:00:41 4/24/2010 4 24 2010 8 746 523325 4821280 137 40
12:00:54 4/13/2012 4 13 2012 12 677 523140 4821279 136 40
18:01:24 3/27/2010 3 27 2010 18 801 524580 4821285 24 40
16:00:48 1/12/2010 1 12 2010 16 642 523369 4821280 137 40
12:00:43 4/10/2008 4 10 2008 12 631 523653 4821282 138 40
22:00:47 4/4/2010 4 4 2010 22 655 523737 4821282 138 40
10:00:47 4/15/2010 4 15 2010 10 655 526261 4821292 16 40
0:00:41 1/7/2014 1 7 2014 0 916 521845 4821276 688 40
0:00:41 1/7/2014 1 7 2014 0 916 521845 4821276 689 40
6:00:40 1/12/2010 1 12 2010 6 643 523268 4821282 137 40
8:00:23 4/12/2008 4 12 2008 8 633 523271 4821282 137 40
14:00:50 4/5/2009 4 5 2009 14 633 523113 4821281 136 40
12:00:47 3/27/2010 3 27 2010 12 639 524757 4821289 24 40
18:00:46 4/8/2010 4 8 2010 18 644 526817 4821298 13 40
2:00:43 4/11/2011 4 11 2011 2 668 522640 4821283 135 40
16:00:53 4/7/2008 4 7 2008 16 636 522548 4821284 135 40
0:01:23 12/22/2010 12 22 2010 0 639 526479 4821298 15 40
12:00:41 4/22/2009 4 22 2009 12 642 525893 4821297 17 40
10:01:20 3/31/2010 3 31 2010 10 651 526186 4821298 16 40
16:00:54 3/8/2014 3 8 2014 16 916 523175 4821287 136 40
14:00:47 4/15/2011 4 15 2011 14 664 524780 4821293 24 40
20:00:41 1/30/2012 1 30 2012 20 658 522024 4821284 134 40
8:00:54 4/6/2010 4 6 2010 8 638 523317 4821289 137 40
2:00:56 4/11/2010 4 11 2010 2 647 521736 4821284 688 40
2:00:56 4/11/2010 4 11 2010 2 647 521736 4821284 689 40
12:00:53 4/13/2012 4 13 2012 12 678 523572 4821291 137 40
12:00:24 4/4/2010 4 4 2010 12 641 524131 4821293 117 39
8:01:08 3/25/2014 3 25 2014 8 908 524517 4821294 24 40
18:00:48 4/1/2014 4 1 2014 18 913 524199 4821293 117 39
0:00:41 12/16/2012 12 16 2012 0 666 527342 4821305 14 40
12:00:15 4/11/2010 4 11 2010 12 654 526709 4821303 15 40
10:00:53 12/13/2010 12 13 2010 10 801 521886 4821286 688 40
10:00:53 12/13/2010 12 13 2010 10 801 521886 4821286 689 40
12:00:42 4/15/2012 4 15 2012 12 666 523980 4821294 138 40
18:00:25 3/12/2014 3 12 2014 18 916 526276 4821304 16 40
16:00:24 4/12/2010 4 12 2010 16 643 523794 4821296 138 40
6:00:54 4/17/2013 4 17 2013 6 677 526227 4821305 16 40
18:00:56 4/1/2010 4 1 2010 18 653 521998 4821291 134 40
6:00:55 3/30/2013 3 30 2013 6 679 521657 4821290 688 40
6:00:55 3/30/2013 3 30 2013 6 679 521657 4821290 689 40
8:00:24 4/19/2010 4 19 2010 8 646 525064 4821303 21 40
22:00:48 12/5/2013 12 5 2013 22 916 526513 4821310 15 40
16:00:41 1/5/2013 1 5 2013 16 670 523305 4821298 137 40
22:00:41 4/22/2011 4 22 2011 22 658 521963 4821294 688 40
22:00:41 4/22/2011 4 22 2011 22 658 521963 4821294 689 40
4:00:56 12/26/2013 12 26 2013 4 918 526829 4821312 13 40
18:00:54 3/24/2012 3 24 2012 18 678 524729 4821304 24 40
12:00:56 11/26/2010 11 26 2010 12 640 524900 4821305 21 40
10:00:50 3/16/2014 3 16 2014 10 918 525693 4821310 17 40
16:00:47 4/22/2009 4 22 2009 16 640 525404 4821311 18 40
10:00:25 4/8/2008 4 8 2008 10 636 523721 4821305 138 40



8:00:53 3/25/2012 3 25 2012 8 676 523931 4821307 138 40
6:00:38 11/20/2010 11 20 2010 6 647 521661 4821299 688 40
6:00:38 11/20/2010 11 20 2010 6 647 521661 4821299 689 40
16:00:44 2/2/2014 2 2 2014 16 916 522991 4821304 136 40
14:00:53 3/8/2014 3 8 2014 14 916 523211 4821305 137 40
16:00:56 3/24/2012 3 24 2012 16 680 524806 4821311 21 40
6:00:54 2/2/2014 2 2 2014 6 916 522921 4821305 136 40
14:00:49 1/27/2014 1 27 2014 14 916 522894 4821305 136 40
8:01:00 4/10/2012 4 10 2012 8 675 524570 4821311 24 40
4:00:12 3/30/2013 3 30 2013 4 679 521660 4821302 688 40
4:00:12 3/30/2013 3 30 2013 4 679 521660 4821302 689 40
6:00:52 11/12/2011 11 12 2011 6 650 522246 4821305 134 40
6:00:59 3/30/2014 3 30 2014 6 907 525745 4821317 17 40
10:00:59 1/26/2014 1 26 2014 10 916 525728 4821318 17 40
10:00:47 3/16/2014 3 16 2014 10 916 525787 4821319 17 40
0:00:41 12/31/2012 12 31 2012 0 679 523218 4821309 137 40
6:00:54 12/26/2013 12 26 2013 6 913 526974 4821324 13 40
12:00:50 3/19/2014 3 19 2014 12 908 523617 4821312 138 40
18:00:26 4/8/2011 4 8 2011 18 666 523711 4821313 138 40
16:00:42 4/13/2011 4 13 2011 16 658 524705 4821317 24 40
18:00:41 12/23/2010 12 23 2010 18 642 526730 4821325 15 40
2:00:54 4/3/2012 4 3 2012 2 677 521706 4821307 688 40
2:00:54 4/3/2012 4 3 2012 2 677 521706 4821307 689 40
14:01:23 12/18/2010 12 18 2010 14 801 522601 4821311 135 40
16:00:42 4/8/2014 4 8 2014 16 908 525626 4821322 17 40
14:00:56 3/24/2013 3 24 2013 14 671 524076 4821316 117 39
22:00:41 4/9/2012 4 9 2012 22 679 521662 4821308 688 40
22:00:41 4/9/2012 4 9 2012 22 679 521662 4821308 689 40
18:00:53 4/6/2008 4 6 2008 18 632 522017 4821310 134 40
14:01:24 4/11/2010 4 11 2010 14 644 523797 4821317 138 40
14:00:46 3/24/2014 3 24 2014 14 918 524419 4821320 24 40
18:00:48 4/7/2009 4 7 2009 18 635 523525 4821317 137 40
12:01:17 4/15/2012 4 15 2012 12 677 523675 4821317 138 40
6:01:00 1/5/2014 1 5 2014 6 907 522359 4821313 134 40
8:00:50 4/1/2014 4 1 2014 8 908 523610 4821319 138 40
2:00:26 4/11/2011 4 11 2011 2 662 522482 4821315 135 40
12:00:41 4/27/2008 4 27 2008 12 634 523235 4821318 137 40
18:00:28 4/16/2013 4 16 2013 18 658 524411 4821322 24 40
8:00:34 4/15/2012 4 15 2012 8 658 523923 4821321 138 40
2:00:23 12/18/2012 12 18 2012 2 666 527776 4821336 19 40
8:00:55 4/11/2010 4 11 2010 8 644 523705 4821321 138 40
18:00:24 4/9/2011 4 9 2011 18 661 523285 4821320 137 40
4:00:26 1/9/2010 1 9 2010 4 638 523297 4821321 137 40
16:00:25 3/14/2010 3 14 2010 16 646 525697 4821330 17 40
8:00:45 1/5/2014 1 5 2014 8 907 522419 4821318 135 40
14:00:24 3/27/2010 3 27 2010 14 654 525150 4821328 21 40
12:00:23 3/27/2010 3 27 2010 12 654 525213 4821329 18 40
2:01:47 4/20/2011 4 20 2011 2 641 521645 4821318 688 40
2:01:47 4/20/2011 4 20 2011 2 641 521645 4821318 689 40
16:00:23 4/15/2011 4 15 2011 16 659 524569 4821329 24 40
18:00:53 4/4/2012 4 4 2012 18 676 526226 4821336 16 40
8:00:54 1/12/2010 1 12 2010 8 642 523292 4821325 137 40
6:00:55 1/12/2010 1 12 2010 6 642 523289 4821326 137 40
6:00:47 12/26/2013 12 26 2013 6 918 526889 4821339 13 40



10:00:44 4/16/2011 4 16 2011 10 668 525224 4821333 18 40
0:00:53 4/10/2012 4 10 2012 0 679 521690 4821321 688 40
0:00:53 4/10/2012 4 10 2012 0 679 521690 4821321 689 40
18:00:30 1/10/2010 1 10 2010 18 639 522815 4821326 136 40
10:00:54 3/25/2014 3 25 2014 10 909 524566 4821332 24 40
4:00:54 4/20/2011 4 20 2011 4 641 521644 4821322 688 40
4:00:54 4/20/2011 4 20 2011 4 641 521644 4821322 689 40
22:00:41 4/10/2011 4 10 2011 22 668 522605 4821326 135 40
18:00:57 3/24/2012 3 24 2012 18 671 524480 4821333 24 40
12:00:47 4/15/2011 4 15 2011 12 665 524811 4821335 21 40
2:00:43 12/31/2012 12 31 2012 2 679 523247 4821330 137 40
12:00:56 12/13/2010 12 13 2010 12 801 521856 4821326 688 40
12:00:56 12/13/2010 12 13 2010 12 801 521856 4821326 689 40
22:00:54 11/16/2010 11 16 2010 22 643 521550 4821325 690 13
22:00:54 11/16/2010 11 16 2010 22 643 521550 4821325 691 13
2:00:44 3/24/2012 3 24 2012 2 670 523350 4821331 137 40
8:01:12 1/12/2010 1 12 2010 8 644 523277 4821332 137 40
8:00:54 4/17/2014 4 17 2014 8 909 525572 4821340 18 40
16:00:50 4/14/2011 4 14 2011 16 659 524957 4821338 21 40
2:00:53 1/1/2013 1 1 2013 2 670 522624 4821330 135 40
18:00:24 1/21/2009 1 21 2009 18 632 522579 4821331 135 40
16:00:54 3/24/2012 3 24 2012 16 679 524865 4821339 21 40
18:02:03 4/10/2011 4 10 2011 18 668 522604 4821331 135 40
18:00:23 1/8/2010 1 8 2010 18 644 522559 4821332 135 40
0:00:34 1/1/2013 1 1 2013 0 670 522619 4821332 135 40
12:00:53 3/31/2014 3 31 2014 12 916 523369 4821335 137 40
18:00:30 1/5/2014 1 5 2014 18 671 523219 4821335 137 40
8:00:44 12/31/2012 12 31 2012 8 670 522635 4821333 135 40
10:01:13 4/14/2010 4 14 2010 10 746 523936 4821337 138 40
22:00:46 12/31/2012 12 31 2012 22 670 522607 4821333 135 40
6:00:47 4/11/2010 4 11 2010 6 647 521709 4821330 688 40
6:00:47 4/11/2010 4 11 2010 6 647 521709 4821330 689 40
22:00:54 4/4/2010 4 4 2010 22 646 523736 4821337 138 40
12:00:54 3/28/2013 3 28 2013 12 663 524072 4821338 117 39
0:00:24 12/30/2012 12 30 2012 0 670 522624 4821334 135 40
0:00:20 12/27/2013 12 27 2013 0 907 523015 4821335 136 40
0:00:45 4/11/2011 4 11 2011 0 668 522597 4821334 135 40
14:00:56 4/16/2014 4 16 2014 14 916 525125 4821343 21 40
10:00:52 12/30/2012 12 30 2012 10 670 522637 4821336 135 40
16:00:54 4/10/2009 4 10 2009 16 638 523327 4821338 137 40
2:00:55 12/30/2012 12 30 2012 2 670 522629 4821336 135 40
12:00:59 4/11/2010 4 11 2010 12 746 526833 4821351 13 40
18:00:54 12/31/2012 12 31 2012 18 670 522609 4821336 135 40
22:00:46 1/4/2014 1 4 2014 22 907 522537 4821335 135 40
18:00:48 1/8/2010 1 8 2010 18 647 522476 4821336 135 40
16:00:42 4/17/2014 4 17 2014 16 916 523319 4821339 137 40
4:00:54 4/20/2011 4 20 2011 4 647 521648 4821333 688 40
4:00:54 4/20/2011 4 20 2011 4 647 521648 4821333 689 40
10:01:11 1/5/2013 1 5 2013 10 670 523248 4821339 137 40
10:00:36 1/12/2010 1 12 2010 10 640 526055 4821350 16 40
22:00:47 12/12/2012 12 12 2012 22 670 527182 4821354 13 40
8:00:54 12/30/2012 12 30 2012 8 670 522633 4821337 135 40
2:00:41 12/22/2010 12 22 2010 2 639 526504 4821352 15 40
2:00:54 4/20/2011 4 20 2011 2 647 521641 4821334 688 40



2:00:54 4/20/2011 4 20 2011 2 647 521641 4821334 689 40
4:00:21 12/30/2012 12 30 2012 4 670 522625 4821338 135 40
20:00:44 4/28/2014 4 28 2014 20 913 527896 4821357 19 40
0:00:52 1/27/2009 1 27 2009 0 633 521995 4821336 134 40
4:00:44 1/27/2009 1 27 2009 4 633 522027 4821336 134 40
4:00:47 4/11/2010 4 11 2010 4 647 521706 4821335 688 40
4:00:47 4/11/2010 4 11 2010 4 647 521706 4821335 689 40
12:00:43 4/13/2012 4 13 2012 12 671 523592 4821342 137 40
12:00:44 4/12/2009 4 12 2009 12 642 524458 4821345 24 40
2:00:50 4/1/2012 4 1 2012 2 666 523322 4821341 137 40
16:00:54 3/24/2012 3 24 2012 16 678 524683 4821346 24 40
20:00:53 4/4/2012 4 4 2012 20 666 526585 4821354 15 40
22:00:48 1/9/2010 1 9 2010 22 640 522094 4821338 134 40
12:00:43 4/15/2011 4 15 2011 12 664 524755 4821347 24 40
6:00:53 4/20/2011 4 20 2011 6 661 521621 4821337 688 40
6:00:53 4/20/2011 4 20 2011 6 661 521621 4821337 689 40
12:00:56 1/12/2010 1 12 2010 12 640 526055 4821353 16 40
16:00:41 4/15/2010 4 15 2010 16 746 525577 4821351 18 40
18:01:13 4/12/2010 4 12 2010 18 643 523456 4821344 137 40
10:00:55 3/20/2014 3 20 2014 10 918 523753 4821346 138 40
6:00:53 1/12/2010 1 12 2010 6 644 523259 4821344 137 40
16:01:24 4/2/2014 4 2 2014 16 916 524242 4821348 117 39
6:00:44 1/27/2009 1 27 2009 6 633 522001 4821340 134 40
10:00:36 4/15/2012 4 15 2012 10 666 524083 4821348 117 39
6:01:11 12/30/2012 12 30 2012 6 670 522628 4821343 135 40
6:00:54 12/31/2012 12 31 2012 6 670 522627 4821343 135 40
2:00:54 1/27/2009 1 27 2009 2 633 521993 4821341 134 40
16:01:25 1/25/2010 1 25 2010 16 642 525985 4821356 17 40
12:00:59 4/20/2014 4 20 2014 12 907 523957 4821349 138 40
4:00:25 1/12/2010 1 12 2010 4 644 523272 4821347 137 40
0:00:51 5/1/2011 5 1 2011 0 667 521838 4821342 688 40
0:00:51 5/1/2011 5 1 2011 0 667 521838 4821342 689 40
12:00:50 4/1/2014 4 1 2014 12 908 524146 4821350 117 39
10:00:55 3/25/2012 3 25 2012 10 670 524136 4821350 117 39
18:00:44 5/11/2011 5 11 2011 18 664 527578 4821364 14 40
8:00:50 3/25/2014 3 25 2014 8 907 524205 4821351 117 39
4:00:47 4/13/2009 4 13 2009 4 647 521667 4821342 688 40
4:00:47 4/13/2009 4 13 2009 4 647 521667 4821342 689 40
12:00:41 4/15/2011 4 15 2011 12 659 524749 4821353 24 40
2:00:47 4/20/2011 4 20 2011 2 661 521622 4821342 688 40
2:00:47 4/20/2011 4 20 2011 2 661 521622 4821342 689 40
8:00:30 4/26/2013 4 26 2013 8 658 523695 4821350 138 40
12:00:28 3/24/2014 3 24 2014 12 907 524300 4821352 117 39
18:00:50 4/3/2012 4 3 2012 18 678 526729 4821362 15 40
18:00:33 4/15/2010 4 15 2010 18 640 524793 4821355 21 40
2:00:37 4/13/2011 4 13 2011 2 664 521789 4821344 688 40
2:00:37 4/13/2011 4 13 2011 2 664 521789 4821344 689 40
6:00:42 4/5/2010 4 5 2010 6 650 523975 4821352 138 40
14:00:42 4/13/2011 4 13 2011 14 666 525421 4821358 18 40
18:00:21 3/24/2012 3 24 2012 18 681 522905 4821349 136 40
12:00:31 4/12/2009 4 12 2009 12 643 523217 4821351 137 40
8:00:48 1/27/2009 1 27 2009 8 633 522003 4821347 134 40
4:00:36 4/20/2011 4 20 2011 4 661 521624 4821346 688 40
4:00:36 4/20/2011 4 20 2011 4 661 521624 4821346 689 40



12:00:34 4/15/2010 4 15 2010 12 655 526226 4821363 16 40
2:00:48 12/14/2012 12 14 2012 2 679 521565 4821347 690 13
2:00:48 12/14/2012 12 14 2012 2 679 521565 4821347 691 13
22:00:16 4/30/2011 4 30 2011 22 667 521747 4821347 688 40
22:00:16 4/30/2011 4 30 2011 22 667 521747 4821347 689 40
14:00:47 3/28/2013 3 28 2013 14 658 524861 4821358 21 40
10:00:43 5/9/2011 5 9 2011 10 664 526025 4821363 16 40
16:00:53 4/19/2011 4 19 2011 16 654 525655 4821362 17 40
0:00:55 4/14/2012 4 14 2012 0 675 521797 4821348 688 40
0:00:55 4/14/2012 4 14 2012 0 675 521797 4821348 689 40
12:01:00 3/20/2014 3 20 2014 12 918 523738 4821356 138 40
4:00:18 12/27/2013 12 27 2013 4 907 523054 4821354 136 40
10:01:04 4/15/2012 4 15 2012 10 677 523653 4821357 138 40
14:00:46 4/10/2013 4 10 2013 14 663 524951 4821361 21 40
14:00:36 3/25/2012 3 25 2012 14 681 523992 4821358 138 40
10:01:12 3/25/2014 3 25 2014 10 918 524149 4821359 117 39
12:00:53 3/24/2014 3 24 2014 12 909 524164 4821359 117 39
18:00:51 4/13/2011 4 13 2011 18 661 521594 4821350 688 40
18:00:51 4/13/2011 4 13 2011 18 661 521594 4821350 689 40
4:00:46 1/8/2010 1 8 2010 4 647 523138 4821356 136 40
14:00:25 4/13/2011 4 13 2011 14 665 524776 4821362 24 40
12:00:54 3/22/2014 3 22 2014 12 917 524116 4821361 117 39
14:00:51 12/13/2010 12 13 2010 14 801 521816 4821354 688 40
14:00:51 12/13/2010 12 13 2010 14 801 521816 4821354 689 40
14:00:47 4/17/2014 4 17 2014 14 916 523300 4821359 137 40
0:00:53 4/11/2011 4 11 2011 0 662 522472 4821356 135 40
22:00:41 4/10/2011 4 10 2011 22 662 522475 4821356 135 40
2:00:47 4/13/2009 4 13 2009 2 647 521664 4821354 688 40
2:00:47 4/13/2009 4 13 2009 2 647 521664 4821354 689 40
2:00:54 1/27/2014 1 27 2014 2 916 522549 4821357 135 40
10:00:54 5/4/2011 5 4 2011 10 668 527747 4821377 19 40
6:00:56 4/13/2009 4 13 2009 6 647 521644 4821355 688 40
6:00:56 4/13/2009 4 13 2009 6 647 521644 4821355 689 40
16:00:43 4/13/2011 4 13 2011 16 665 524863 4821366 21 40
18:00:48 3/25/2012 3 25 2012 18 679 523858 4821363 138 40
16:00:53 3/14/2010 3 14 2010 16 801 525706 4821370 17 40
18:01:10 4/4/2012 4 4 2012 18 675 525848 4821371 17 40
18:00:48 4/6/2009 4 6 2009 18 644 522125 4821358 134 40
12:01:18 1/14/2010 1 14 2010 12 644 526245 4821374 16 40
12:01:11 3/23/2012 3 23 2012 12 681 523980 4821366 138 40
22:00:54 3/28/2013 3 28 2013 22 679 521712 4821358 688 40
22:00:54 3/28/2013 3 28 2013 22 679 521712 4821358 689 40
14:01:02 3/27/2010 3 27 2010 14 639 524982 4821369 21 40
4:00:21 3/26/2012 3 26 2012 4 680 524603 4821368 24 40
18:00:53 4/13/2011 4 13 2011 18 662 521628 4821358 688 40
18:00:53 4/13/2011 4 13 2011 18 662 521628 4821358 689 40
4:00:56 12/18/2010 12 18 2010 4 801 523163 4821365 136 40
2:00:42 12/18/2010 12 18 2010 2 801 523160 4821366 136 40
10:00:54 3/22/2014 3 22 2014 10 917 524102 4821369 117 39
14:00:48 4/24/2011 4 24 2011 14 668 527806 4821384 19 40
12:00:48 3/24/2014 3 24 2014 12 918 523945 4821369 138 40
22:00:53 12/28/2009 12 28 2009 22 644 523309 4821368 137 40
2:00:43 4/13/2011 4 13 2011 2 659 521599 4821362 688 40
2:00:43 4/13/2011 4 13 2011 2 659 521599 4821362 689 40



0:00:54 4/18/2011 4 18 2011 0 647 521684 4821362 688 40
0:00:54 4/18/2011 4 18 2011 0 647 521684 4821362 689 40
12:01:24 3/20/2014 3 20 2014 12 916 523415 4821368 137 40
22:00:42 4/7/2010 4 7 2010 22 652 525254 4821375 18 40
10:00:47 3/24/2014 3 24 2014 10 918 523946 4821371 138 40
10:01:19 3/25/2014 3 25 2014 10 908 524552 4821373 24 40
20:00:52 3/31/2014 3 31 2014 20 908 522915 4821367 136 40
0:00:53 3/29/2013 3 29 2013 0 679 521714 4821364 688 40
0:00:53 3/29/2013 3 29 2013 0 679 521714 4821364 689 40
2:00:53 1/8/2010 1 8 2010 2 647 523153 4821368 136 40
6:00:24 4/12/2008 4 12 2008 6 633 523193 4821369 136 40
10:00:22 4/15/2011 4 15 2011 10 664 524763 4821374 24 40
10:00:41 3/20/2014 3 20 2014 10 916 523430 4821370 137 40
16:00:23 1/12/2010 1 12 2010 16 633 522843 4821368 136 40
10:00:45 12/18/2010 12 18 2010 10 801 523193 4821370 136 40
10:00:42 4/15/2011 4 15 2011 10 650 524965 4821377 21 40
18:00:41 3/24/2012 3 24 2012 18 670 522873 4821370 136 40
18:01:13 3/24/2012 3 24 2012 18 677 522877 4821371 136 40
8:00:42 4/18/2013 4 18 2013 8 658 526050 4821382 16 40
18:00:48 1/22/2009 1 22 2009 18 632 522967 4821372 136 40
12:00:53 3/22/2014 3 22 2014 12 909 524363 4821378 117 39
8:00:31 12/28/2013 12 28 2013 8 907 523428 4821375 137 40
16:00:48 3/14/2010 3 14 2010 16 650 525941 4821384 17 40
4:00:54 3/30/2014 3 30 2014 4 908 526362 4821386 16 40
10:00:41 4/8/2008 4 8 2008 10 631 523762 4821376 138 40
16:00:41 3/27/2010 3 27 2010 16 641 524412 4821379 24 40
2:00:48 1/17/2010 1 17 2010 2 639 522405 4821372 135 40
2:00:43 12/28/2013 12 28 2013 2 909 523177 4821375 136 40
22:00:45 3/31/2014 3 31 2014 22 908 522905 4821375 136 40
12:00:43 4/27/2008 4 27 2008 12 633 523305 4821377 137 40
22:00:23 1/22/2009 1 22 2009 22 632 522971 4821376 136 40
4:01:00 12/28/2013 12 28 2013 4 907 523288 4821377 137 40
12:00:24 4/8/2008 4 8 2008 12 636 522999 4821376 136 40
4:00:48 12/31/2012 12 31 2012 4 679 523296 4821377 137 40
10:00:37 4/15/2011 4 15 2011 10 658 524696 4821383 24 40
16:00:51 4/8/2008 4 8 2008 16 631 522245 4821375 134 40
8:00:41 4/11/2012 4 11 2012 8 673 524597 4821383 24 40
22:00:48 3/24/2010 3 24 2010 22 650 525791 4821388 17 40
12:00:25 4/15/2011 4 15 2011 12 658 524686 4821385 24 40
6:00:58 2/14/2013 2 14 2013 6 666 521935 4821375 688 40
6:00:58 2/14/2013 2 14 2013 6 666 521935 4821375 689 40
8:00:42 2/14/2013 2 14 2013 8 666 521936 4821376 688 40
8:00:42 2/14/2013 2 14 2013 8 666 521936 4821376 689 40
12:00:53 4/10/2013 4 10 2013 12 663 524995 4821387 21 40
10:00:56 12/29/2012 12 29 2012 10 670 522879 4821379 136 40
4:00:50 12/12/2010 12 12 2010 4 639 523756 4821383 138 40
22:00:47 4/17/2011 4 17 2011 22 647 521691 4821376 688 40
22:00:47 4/17/2011 4 17 2011 22 647 521691 4821376 689 40
10:00:42 4/15/2011 4 15 2011 10 659 524714 4821386 24 40
18:00:53 5/6/2010 5 6 2010 18 642 524624 4821386 24 40
18:00:41 4/22/2009 4 22 2009 18 640 523638 4821383 138 40
16:00:32 4/13/2011 4 13 2011 16 654 525668 4821390 17 40
18:00:38 3/24/2012 3 24 2012 18 678 523618 4821384 138 40
16:00:48 3/28/2013 3 28 2013 16 658 524878 4821388 21 40



18:00:24 3/24/2012 3 24 2012 18 680 523366 4821383 137 40
8:00:33 1/12/2010 1 12 2010 8 633 523150 4821383 136 40
2:00:54 1/7/2014 1 7 2014 2 916 521679 4821378 688 40
2:00:54 1/7/2014 1 7 2014 2 916 521679 4821378 689 40
22:00:53 4/4/2010 4 4 2010 22 650 523819 4821386 138 40
0:00:39 12/25/2013 12 25 2013 0 913 527397 4821400 14 40
0:00:53 1/9/2010 1 9 2010 0 640 523455 4821385 137 40
12:00:54 4/25/2013 4 25 2013 12 658 524016 4821387 117 39
10:00:49 3/22/2014 3 22 2014 10 907 524257 4821389 117 39
2:00:47 3/24/2012 3 24 2012 2 676 523587 4821387 137 40
4:00:48 12/28/2013 12 28 2013 4 909 523238 4821386 137 40
14:00:26 4/7/2008 4 7 2008 14 636 522908 4821385 136 40
18:01:12 1/6/2014 1 6 2014 18 671 522597 4821384 135 40
16:00:27 4/23/2014 4 23 2014 16 907 524259 4821391 117 39
12:00:47 3/24/2014 3 24 2014 12 916 523803 4821389 138 40
2:00:28 1/23/2009 1 23 2009 2 632 522904 4821386 136 40
22:00:53 12/20/2012 12 20 2012 22 665 526348 4821399 16 40
4:01:07 4/22/2012 4 22 2012 4 671 523475 4821389 137 40
0:00:56 4/8/2010 4 8 2010 0 652 525348 4821396 18 40
6:01:18 11/23/2011 11 23 2011 6 655 522968 4821388 136 40
8:00:53 4/25/2013 4 25 2013 8 658 523800 4821392 138 40
10:00:47 4/25/2013 4 25 2013 10 658 523837 4821392 138 40
4:00:49 1/23/2009 1 23 2009 4 632 522907 4821389 136 40
10:00:55 3/25/2010 3 25 2010 10 654 524960 4821397 21 40
18:00:53 3/25/2012 3 25 2012 18 670 524080 4821394 117 39
2:00:41 4/25/2013 4 25 2013 2 658 521765 4821386 688 40
2:00:41 4/25/2013 4 25 2013 2 658 521765 4821386 689 40
2:00:53 5/1/2011 5 1 2011 2 667 521825 4821387 688 40
2:00:53 5/1/2011 5 1 2011 2 667 521825 4821387 689 40
22:00:53 1/26/2009 1 26 2009 22 633 521888 4821387 688 40
22:00:53 1/26/2009 1 26 2009 22 633 521888 4821387 689 40
8:01:12 12/20/2012 12 20 2012 8 665 525089 4821398 21 40
14:01:15 3/24/2014 3 24 2014 14 909 524747 4821399 24 40
10:01:17 3/25/2010 3 25 2010 10 642 525088 4821400 21 40
14:00:42 4/5/2009 4 5 2009 14 642 522900 4821393 136 40
10:00:32 3/25/2012 3 25 2012 10 676 523921 4821396 138 40
16:00:48 3/22/2014 3 22 2014 16 907 522955 4821393 136 40
0:00:53 12/15/2012 12 15 2012 0 666 528769 4821416 22 40
18:00:43 5/5/2011 5 5 2011 18 664 526385 4821406 16 40
12:00:43 3/31/2012 3 31 2012 12 658 524092 4821398 117 39
10:00:48 4/21/2012 4 21 2012 10 670 523784 4821397 138 40
18:00:42 4/18/2009 4 18 2009 18 641 523393 4821396 137 40
18:00:37 1/5/2014 1 5 2014 18 917 523452 4821396 137 40
14:00:24 4/8/2008 4 8 2008 14 632 522508 4821394 135 40
4:00:54 4/25/2013 4 25 2013 4 658 521764 4821391 688 40
4:00:54 4/25/2013 4 25 2013 4 658 521764 4821391 689 40
8:00:26 4/20/2011 4 20 2011 8 654 523623 4821398 138 40
12:00:56 4/8/2008 4 8 2008 12 632 522872 4821396 136 40
18:00:48 4/10/2011 4 10 2011 18 668 522861 4821397 136 40
18:00:42 3/25/2012 3 25 2012 18 676 523888 4821401 138 40
0:00:44 1/5/2014 1 5 2014 0 907 522199 4821395 134 40
20:00:54 1/31/2014 1 31 2014 20 916 522457 4821396 135 40
2:00:49 1/5/2014 1 5 2014 2 907 522197 4821396 134 40
22:00:42 4/14/2010 4 14 2010 22 644 525511 4821407 18 40



12:00:54 4/19/2014 4 19 2014 12 917 525727 4821409 17 40
16:00:24 4/30/2011 4 30 2011 16 666 525293 4821407 18 40
22:00:36 1/31/2014 1 31 2014 22 916 522448 4821398 135 40
12:00:46 3/20/2014 3 20 2014 12 917 523761 4821404 138 40
4:00:54 1/9/2010 1 9 2010 4 647 523433 4821403 137 40
4:00:23 1/9/2010 1 9 2010 4 640 523417 4821404 137 40
4:00:54 1/9/2010 1 9 2010 4 643 523423 4821404 137 40
16:00:48 4/13/2011 4 13 2011 16 666 525449 4821411 18 40
8:00:47 1/23/2009 1 23 2009 8 632 522882 4821402 136 40
10:01:12 5/5/2011 5 5 2011 10 666 524237 4821407 117 39
6:00:54 11/20/2011 11 20 2011 6 662 521562 4821399 690 13
6:00:54 11/20/2011 11 20 2011 6 662 521562 4821399 691 13
10:00:20 4/15/2011 4 15 2011 10 665 524853 4821411 21 40
14:00:53 3/25/2010 3 25 2010 14 646 523978 4821408 133 40
6:00:53 12/12/2013 12 12 2013 6 916 527795 4821423 19 40
8:00:46 3/25/2014 3 25 2014 8 918 524159 4821409 117 39
0:00:48 1/23/2009 1 23 2009 0 632 522911 4821406 136 40
6:00:20 1/23/2009 1 23 2009 6 632 522881 4821406 136 40
4:00:47 1/9/2010 1 9 2010 4 639 523335 4821408 137 40
14:00:54 3/25/2012 3 25 2012 14 677 524091 4821412 116 39
14:00:56 1/28/2012 1 28 2012 14 658 523251 4821409 132 40
12:00:42 3/16/2013 3 16 2013 12 663 523577 4821410 132 40
18:00:32 4/11/2008 4 11 2008 18 636 522509 4821406 135 40
14:01:18 3/16/2014 3 16 2014 14 916 525689 4821418 17 40
10:00:55 3/20/2014 3 20 2014 10 917 523759 4821411 133 40
16:00:42 4/1/2014 4 1 2014 16 913 524247 4821414 116 39
4:00:53 4/3/2012 4 3 2012 4 677 521749 4821407 686 40
4:00:53 4/3/2012 4 3 2012 4 677 521749 4821407 687 40
4:00:48 2/14/2013 2 14 2013 4 666 521961 4821408 686 40
4:00:48 2/14/2013 2 14 2013 4 666 521961 4821408 687 40
18:00:42 4/4/2010 4 4 2010 18 650 523984 4821415 133 40
16:00:57 12/23/2010 12 23 2010 16 642 526763 4821426 3 40
12:00:43 3/25/2014 3 25 2014 12 908 524575 4821418 12 40
10:00:43 1/9/2013 1 9 2013 10 670 522078 4821410 128 40
18:00:51 1/30/2012 1 30 2012 18 658 522152 4821410 128 40
18:00:57 3/24/2012 3 24 2012 18 680 524338        4821418 116     39
0:00:48 3/25/2010       3       25      2010    0       650     525851  4821424 5       40
8:00:42 12/28/2013      12      28      2013    8       909     523427  4821415 132     40
20:00:53        4/10/2014       4       10      2014    20      916     526778  4821428 3       40
4:00:54 12/17/2010      12      17      2010    4       801     523325  4821416 132     40
6:00:53 12/17/2010      12      17      2010    6       801     523324  4821416 132     40
6:00:54 4/3/2012        4       3       2012    6       677     521750  4821411 686     40
6:00:54 4/3/2012        4       3       2012    6       677     521750  4821411 687     40
8:00:55 1/12/2010       1       12      2010    8       639     523277  4821417 132     40
14:00:56        4/16/2014       4       16      2014    14      909     525042  4821423 8       40
0:01:46 12/25/2013      12      25      2013    0       918     527414  4821433 2       40
18:00:44        4/17/2010       4       17      2010    18      654     526859  4821431 1       40
12:00:55        1/9/2013        1       9       2013    12      670     522073  4821413 128     40
8:00:54 3/25/2012       3       25      2012    8       678     524411  4821422 12      40
22:00:53        4/27/2011       4       27      2011    22      668     524239  4821421 116     39
18:00:44        5/5/2010        5       5       2010    18      652     525577  4821426 6       40
0:00:57 4/28/2011       4       28      2011    0       668     524247  4821421 116     39
12:00:41        3/25/2010       3       25      2010    12      641     523534  4821419 132     40
14:00:41        1/9/2013        1       9       2013    14      670     522072  4821415 128     40



10:00:24        3/25/2014       3       25      2014    10      907     524136  4821422 116     39
4:00:36 1/5/2014        1       5       2014    4       907     522260  4821416 128     40
14:00:37        3/25/2012       3       25      2012    14      680     524077  4821423 116     39
2:00:53 12/28/2012      12      28      2012    2       675     523373  4821420 132     40
10:00:33        3/22/2014       3       22      2014    10      909     524318  4821424 116     39
12:00:54        12/14/2010      12      14      2010    12      801     522494  4821418 129     40
16:00:39        4/10/2010       4       10      2010    16      639     525830  4821431 5       40
10:00:54        3/22/2014       3       22      2014    10      918     524043  4821425 116     39
8:00:45 3/25/2014       3       25      2014    8       913     526074  4821433 4       40
10:00:43        5/10/2011       5       10      2011    10      654     525818  4821433 5       40
12:00:51        5/1/2011        5       1       2011    12      665     524913  4821430 8       40
20:00:55        4/19/2014       4       19      2014    20      917     527247  4821439 2       40
12:00:54        3/25/2014       3       25      2014    12      918     524153  4821427 116     39
8:00:52 12/17/2010      12      17      2010    8       801     523350  4821424 132     40
10:00:54        12/17/2010      12      17      2010    10      801     523362  4821426 132     40
12:00:47        12/17/2010      12      17      2010    12      801     523362  4821426 132     40
2:00:50 1/9/2010        1       9       2010    2       640     523428  4821426 132     40
8:00:47 1/18/2010       1       18      2010    8       643     527134  4821441 1       40
16:00:42        3/25/2012       3       25      2012    16      676     524250  4821430 116     39
10:00:43        3/25/2010       3       25      2010    10      655     525004  4821433 8       40
10:00:42        4/23/2011       4       23      2011    10      667     524330  4821431 116     39
0:00:11 1/1/2013        1       1       2013    0       679     523347  4821428 132     40
16:00:55        4/11/2009       4       11      2009    16      647     524132  4821431 116     39
12:00:47        3/25/2010       3       25      2010    12      646     523923  4821430 133     40
16:00:53        4/11/2008       4       11      2008    16      636     522583  4821426 129     40
18:00:47        1/26/2009       1       26      2009    18      633     521612  4821423 686     40
18:00:47        1/26/2009       1       26      2009    18      633     521612  4821423 687     40
10:01:12        1/9/2014        1       9       2014    10      671     522537  4821427 129     40
16:00:47        3/25/2012       3       25      2012    16      666     524874  4821436 8       40
2:00:53 1/5/2013        1       5       2013    2       679     522204  4821427 128     40
18:01:01        1/5/2013        1       5       2013    18      670     523397  4821431 132     40
22:00:54        1/4/2013        1       4       2013    22      679     522333  4821429 128     40
6:00:55 1/9/2013        1       9       2013    6       670     522088  4821428 128     40
2:00:28 3/25/2010       3       25      2010    2       650     525653  4821442 5       40
10:00:47        3/25/2012       3       25      2012    10      671     524011  4821436 116     39
14:00:27        4/11/2008       4       11      2008    14      636     522583  4821431 129     40
18:00:54        1/4/2013        1       4       2013    18      679     522334  4821431 128     40
10:00:56        3/25/2010       3       25      2010    10      644     525004  4821440 8       40
10:01:11        3/24/2014       3       24      2014    10      908     524159  4821437 116     39
22:00:34        4/14/2010       4       14      2010    22      642     525736  4821444 5       40
8:00:49 1/9/2013        1       9       2013    8       670     522086  4821431 128     40
10:00:43        4/2/2014        4       2       2014    10      916     524081  4821438 116     39
18:00:23        3/28/2013       3       28      2013    18      658     525070  4821443 8       40
0:00:48 1/5/2013        1       5       2013    0       679     522214  4821433 128     40
16:00:32        1/9/2013        1       9       2013    16      670     522082  4821434 128     40
2:00:43 5/2/2011        5       2       2011    2       666     524223  4821442 116     39
0:00:43 2/1/2014        2       1       2014    0       916     522411  4821436 129     40
16:00:24        4/11/2009       4       11      2009    16      648     525592  4821448 6       40
12:00:50        3/22/2014       3       22      2014    12      916     523858  4821442 133     40
10:00:54        3/25/2012       3       25      2012    10      680     524137  4821443 116     39
10:00:25        4/13/2009       4       13      2009    10      648     523464  4821441 132     40
18:01:11        5/9/2011        5       9       2011    18      655     524108  4821444 116     39
0:00:30 3/25/2012       3       25      2012    0       666     523474  4821442 132     40
18:00:12        4/10/2011       4       10      2011    18      662     522353  4821439 128     40



18:00:55        5/9/2011        5       9       2011    18      654     526167  4821453 4       40
22:00:42        3/24/2012       3       24      2012    22      666     523477  4821444 132     40
14:00:43        4/7/2009        4       7       2009    14      637     525105  4821450 8       40
16:00:41        4/12/2009       4       12      2009    16      643     523288  4821444 132     40
14:00:46        3/16/2014       3       16      2014    14      918     525544  4821452 6       40
10:00:53        3/22/2014       3       22      2014    10      916     523857  4821446 133     40
8:00:43 5/1/2010        5       1       2010    8       650     525759  4821453 5       40
14:00:23        3/24/2013       3       24      2013    14      658     525239  4821452 6       40
12:00:53        3/25/2010       3       25      2010    12      638     523751  4821446 133     40
10:00:53        3/25/2014       3       25      2014    10      916     524377  4821450 116     39
10:00:44        4/10/2008       4       10      2008    10      632     523532  4821447 132     40
8:00:50 3/26/2014       3       26      2014    8       913     524034  4821450 116     39
4:01:27 3/26/2012       3       26      2012    4       677     523939  4821450 133     40
14:00:50        4/12/2009       4       12      2009    14      643     523292  4821448 132     40
10:00:53        2/15/2010       2       15      2010    10      644     526575  4821462 3       40
4:00:53 3/25/2010       3       25      2010    4       650     525640  4821459 5       40
16:00:48        3/24/2013       3       24      2013    16      658     525233  4821457 6       40
10:00:44        4/15/2014       4       15      2014    10      917     526752  4821464 3       40
14:00:53        4/23/2014       4       23      2014    14      907     524228  4821455 116     39
8:01:12 3/25/2014       3       25      2014    8       916     524333  4821455 116     39
14:00:24        4/30/2011       4       30      2011    14      666     525211  4821459 6       40
0:00:48 4/12/2010       4       12      2010    0       801     521654  4821446 686     40
0:00:48 4/12/2010       4       12      2010    0       801     521654  4821446 687     40
8:00:56 4/11/2008       4       11      2008    8       635     523571  4821453 132     40
6:00:53 3/25/2010       3       25      2010    6       650     525641  4821461 5       40
14:00:24        3/25/2010       3       25      2010    14      801     523808  4821454 133     40
14:00:23        3/25/2010       3       25      2010    14      647     523828  4821455 133     40
16:01:13        4/12/2013       4       12      2013    16      677     523724  4821454 133     40
8:00:46 12/31/2012      12      31      2012    8       679     523410  4821454 132     40
6:00:26 12/31/2012      12      31      2012    6       679     523416  4821455 132     40
8:00:51 4/4/2014        4       4       2014    8       679     521797  4821449 686     40
8:00:51 4/4/2014        4       4       2014    8       679     521797  4821449 687     40
10:00:41        3/25/2012       3       25      2012    10      681     523893  4821457 133     40
16:00:43        12/23/2010      12      23      2010    16      639     526698  4821467 3       40
10:00:08        4/13/2012       4       13      2012    10      678     523676  4821457 133     40
4:01:17 1/3/2012        1       3       2012    4       663     521601  4821450 686     40
4:01:17 1/3/2012        1       3       2012    4       663     521601  4821450 687     40
18:00:30        5/1/2011        5       1       2011    18      658     524556  4821460 12      40
14:00:39        3/24/2013       3       24      2013    14      663     524918  4821463 8       40
8:00:53 1/14/2010       1       14      2010    8       640     527173  4821471 1       40
10:00:44        4/13/2012       4       13      2012    10      673     523604  4821459 133     40
0:00:32 12/27/2013      12      27      2013    0       913     527351  4821473 2       40
16:00:47        4/2/2014        4       2       2014    16      907     524648  4821463 12      40
2:00:50 12/27/2013      12      27      2013    2       907     523058  4821458 130     40
14:01:24        4/8/2010        4       8       2010    14      644     526346  4821470 4       40
8:00:48 3/26/2014       3       26      2014    8       907     524113  4821462 116     39
4:00:54 3/26/2012       3       26      2012    4       671     523867  4821462 133     40
6:01:53 1/12/2010       1       12      2010    6       633     523014  4821459 130     40
16:00:48        3/25/2012       3       25      2012    16      678     525072  4821467 8       40
14:00:53        3/24/2014       3       24      2014    14      908     524988  4821468 8       40
18:00:56        3/24/2012       3       24      2012    18      679     522815  4821460 130     40
4:00:47 4/8/2014        4       8       2014    4       913     521735  4821457 686     40
4:00:47 4/8/2014        4       8       2014    4       913     521735  4821457 687     40
18:00:47        3/24/2012       3       24      2012    18      676     523612  4821464 133     40



2:00:50 4/8/2014        4       8       2014    2       913     521738  4821458 686     40
2:00:50 4/8/2014        4       8       2014    2       913     521738  4821458 687     40
14:00:45        3/25/2010       3       25      2010    14      638     523840  4821465 133     40
14:00:49        4/15/2011       4       15      2011    14      665     524992  4821469 8       40
6:01:11 4/8/2014        4       8       2014    6       913     521735  4821458 686     40
6:01:11 4/8/2014        4       8       2014    6       913     521735  4821458 687     40
12:00:49        3/25/2014       3       25      2014    12      907     524105  4821467 116     39
0:00:56 4/5/2010        4       5       2010    0       655     523362  4821465 132     40
4:00:47 4/5/2010        4       5       2010    4       655     523369  4821466 132     40
18:00:56        1/8/2010        1       8       2010    18      643     523282  4821466 132     40
10:00:41        4/10/2008       4       10      2008    10      635     523456  4821467 132     40
20:00:47        3/24/2012       3       24      2012    20      666     523491  4821468 132     40
14:00:48        1/11/2010       1       11      2010    14      643     523296  4821468 132     40
6:00:54 4/5/2010        4       5       2010    6       655     523362  4821468 132     40
18:00:48        1/21/2009       1       21      2009    18      632     522353  4821465 128     40
6:00:43 4/20/2009       4       20      2009    6       645     527837  4821486 7       40
10:00:28        4/13/2012       4       13      2012    10      675     523580  4821470 132     40
18:01:15        4/7/2010        4       7       2010    18      644     525995  4821479 5       40
16:00:50        3/24/2013       3       24      2013    16      663     525053  4821476 8       40
22:01:24        1/8/2010        1       8       2010    22      643     523280  4821470 132     40
12:01:20        3/21/2014       3       21      2014    12      908     523935  4821473 133     40
16:00:54        4/10/2011       4       10      2011    16      662     523443  4821471 132     40
2:00:47 4/5/2010        4       5       2010    2       655     523372  4821471 132     40
14:00:24        3/25/2012       3       25      2012    14      671     523983  4821474 133     40
12:00:41        3/16/2014       3       16      2014    12      918     525460  4821480 6       40
10:00:25        3/24/2012       3       24      2012    10      677     523873  4821474 133     40
22:00:43        12/11/2013      12      11      2013    22      916     528036  4821491 9       40
16:00:49        3/26/2013       3       26      2013    16      671     523071  4821472 130     40
12:02:31        3/23/2012       3       23      2012    12      680     524098  4821476 116     39
14:00:41        1/28/2012       1       28      2012    14      665     523264  4821473 132     40
12:00:17        3/21/2014       3       21      2014    12      918     523962  4821476 133     40
22:00:23        1/21/2009       1       21      2009    22      632     522356  4821471 128     40
8:00:52 1/18/2010       1       18      2010    8       640     527172  4821489 1       40
10:00:49        4/9/2008        4       9       2008    10      637     523691  4821476 133     40
8:00:45 3/25/2012       3       25      2012    8       681     523889  4821476 133     40
6:00:53 1/12/2010       1       12      2010    6       639     523236  4821475 132     40
0:00:49 4/15/2010       4       15      2010    0       642     525732  4821484 5       40
8:00:50 1/10/2014       1       10      2014    8       671     522118  4821471 128     40
14:00:42        3/25/2012       3       25      2012    14      670     524171  4821479 116     39
10:00:53        3/25/2010       3       25      2010    10      650     524942  4821482 8       40
14:00:41        4/15/2010       4       15      2010    14      655     526147  4821488 4       40
10:00:44        4/18/2013       4       18      2013    10      658     526026  4821487 4       40
18:00:55        4/6/2009        4       6       2009    18      641     521920  4821473 686     40
18:00:55        4/6/2009        4       6       2009    18      641     521920  4821473 687     40
12:00:48        1/11/2010       1       11      2010    12      643     523291  4821478 132     40
10:00:56        1/27/2014       1       27      2014    10      916     522683  4821476 129     40
18:03:29        3/28/2010       3       28      2010    18      643     525259  4821486 6       40
2:00:54 4/23/2011       4       23      2011    2       666     526364  4821490 4       40
12:01:06        4/14/2014       4       14      2014    12      909     525191  4821486 6       40
8:00:54 3/25/2012       3       25      2012    8       671     524077  4821483 116     39
16:00:43        5/1/2011        5       1       2011    16      658     524836  4821486 8       40
18:00:53        4/30/2009       4       30      2009    18      648     522007  4821477 128     40
10:01:54        12/14/2010      12      14      2010    10      801     522527  4821479 129     40
18:00:42        4/6/2008        4       6       2008    18      632     522532  4821480 129     40



2:00:47 12/3/2011       12      3       2011    2       659     523267  4821482 132     40
6:01:12 4/20/2011       4       20      2011    6       641     521626  4821477 686     40
6:01:12 4/20/2011       4       20      2011    6       641     521626  4821477 687     40
2:00:53 12/22/2012      12      22      2012    2       665     523193  4821482 132     40
14:00:15        3/21/2014       3       21      2014    14      908     523933  4821486 133     40
8:00:53 4/10/2013       4       10      2013    8       663     525679  4821492 5       40
12:00:36        1/27/2014       1       27      2014    12      916     522681  4821481 129     40
14:00:41        4/30/2011       4       30      2011    14      664     525156  4821490 8       40
6:00:48 4/29/2009       4       29      2009    6       634     521973  4821479 686     40
6:00:48 4/29/2009       4       29      2009    6       634     521973  4821479 687     40
14:00:54        3/21/2014       3       21      2014    14      918     523952  4821486 133     40
8:00:55 11/29/2012      11      29      2012    8       677     522481  4821482 129     40
14:00:42        4/15/2012       4       15      2012    14      658     524101  4821488 116     39
8:03:07 12/26/2013      12      26      2013    8       918     527557  4821502 2       40
8:01:06 12/26/2013      12      26      2013    8       913     527624  4821502 7       40
0:00:20 1/9/2010        1       9       2010    0       638     523471  4821487 132     40
14:00:48        4/1/2014        4       1       2014    14      913     524238  4821490 116     39
8:00:54 4/15/2014       4       15      2014    8       917     526832  4821500 1       40
12:00:47        1/27/2010       1       27      2010    12      644     526693  4821499 3       40
16:00:41        4/4/2010        4       4       2010    16      650     523913  4821490 133     40
10:00:51        4/5/2012        4       5       2012    10      679     525473  4821496 6       40
8:00:54 1/21/2012       1       21      2012    8       666     526754  4821501 3       40
18:00:48        3/24/2012       3       24      2012    18      670     524121  4821492 116     39
2:00:51 4/1/2014        4       1       2014    2       908     523332  4821489 132     40
16:00:27        1/28/2012       1       28      2012    16      665     523282  4821490 132     40
6:00:49 4/20/2011       4       20      2011    6       647     521637  4821484 686     40
6:00:49 4/20/2011       4       20      2011    6       647     521637  4821484 687     40
4:00:45 4/1/2014        4       1       2014    4       908     523350  4821491 132     40
14:00:53        3/24/2014       3       24      2014    14      916     524978  4821497 8       40
18:00:43        4/30/2011       4       30      2011    18      666     525414  4821499 6       40
20:00:54        1/2/2014        1       2       2014    20      916     522900  4821490 130     40
8:00:50 4/13/2008       4       13      2008    8       635     523109  4821491 130     40
0:00:43 1/13/2010       1       13      2010    0       633     522009  4821488 128     40
10:01:23        4/10/2013       4       10      2013    10      663     525698  4821501 5       40
14:00:13        1/11/2010       1       11      2010    14      633     523336  4821493 132     40
2:00:26 2/12/2010       2       12      2010    2       639     527550  4821509 2       40
6:00:47 4/1/2014        4       1       2014    6       908     523336  4821494 132     40
12:01:12        3/16/2014       3       16      2014    12      916     525417  4821502 6       40
4:00:57 11/29/2011      11      29      2011    4       801     523403  4821496 132     40
22:00:55        1/8/2010        1       8       2010    22      647     522395  4821493 129     40
12:00:41        4/5/2012        4       5       2012    12      672     526225  4821507 4       40
18:00:47        1/8/2010        1       8       2010    18      647     522392  4821493 129     40
10:00:47        4/18/2010       4       18      2010    10      651     527254  4821511 2       40
16:00:42        3/24/2012       3       24      2012    16      670     524150  4821499 116     39
16:00:44        3/25/2010       3       25      2010    16      638     523881  4821498 133     40
22:01:05        12/17/2013      12      17      2013    22      916     526454  4821509 3       40
14:00:36        4/2/2013        4       2       2013    14      663     524098  4821500 116     39
4:00:53 4/5/2010        4       5       2010    4       646     523349  4821498 132     40
2:00:26 4/5/2010        4       5       2010    2       646     523348  4821498 132     40
8:00:36 3/25/2012       3       25      2012    8       666     524177  4821501 116     39
4:00:42 1/12/2010       1       12      2010    4       639     523215  4821499 132     40
16:01:12        4/2/2013        4       2       2013    16      663     524092  4821502 116     39
16:00:44        1/12/2010       1       12      2010    16      643     522878  4821498 130     40
6:00:54 4/5/2010        4       5       2010    6       646     523361  4821500 132     40



14:00:54        1/27/2010       1       27      2010    14      644     526695  4821512 3       40
8:00:34 1/27/2014       1       27      2014    8       916     522568  4821497 129     40
0:00:56 4/5/2010        4       5       2010    0       646     523346  4821500 132     40
18:00:23        4/30/2009       4       30      2009    18      646     522020  4821496 128     40
18:00:43        1/9/2013        1       9       2013    18      670     522195  4821497 128     40
22:00:19        1/31/2014       1       31      2014    22      908     522346  4821497 128     40
22:00:54        12/12/2013      12      12      2013    22      911     526615  4821513 3       40
22:00:54        4/16/2009       4       16      2009    22      644     525965  4821511 5       40
2:00:45 2/1/2014        2       1       2014    2       916     522367  4821498 128     40
20:00:54        1/31/2014       1       31      2014    20      908     522345  4821498 128     40
14:00:41        3/25/2012       3       25      2012    14      676     524341  4821506 116     39
4:00:48 12/3/2011       12      3       2011    4       659     523279  4821503 132     40
6:00:48 12/28/2013      12      28      2013    6       907     523408  4821505 132     40
6:00:54 3/30/2014       3       30      2014    6       909     525710  4821514 5       40
10:01:07        3/21/2014       3       21      2014    10      916     523425  4821507 132     40
14:00:48        4/13/2011       4       13      2011    14      668     525309  4821515 6       40
0:00:49 2/1/2014        2       1       2014    0       908     522390  4821505 129     40
12:00:53        1/11/2010       1       11      2010    12      633     523328  4821508 132     40
8:00:54 4/14/2008       4       14      2008    8       631     523355  4821508 132     40
16:00:23        4/6/2009        4       6       2009    16      633     522837  4821506 130     40
10:00:54        5/2/2012        5       2       2012    10      676     523686  4821509 133     40
14:00:27        4/12/2008       4       12      2008    14      633     525418  4821516 6       40
16:00:50        3/24/2012       3       24      2012    16      677     523930  4821510 133     40
2:01:12 12/23/2010      12      23      2010    2       642     525695  4821518 5       40
8:00:48 3/30/2014       3       30      2014    8       908     524708  4821514 12      40
4:00:19 4/23/2011       4       23      2011    4       666     526343  4821521 4       40
16:00:48        1/11/2010       1       11      2010    16      633     523296  4821510 132     40
12:00:48        3/31/2012       3       31      2012    12      673     524259  4821514 116     39
14:00:47        2/15/2010       2       15      2010    14      644     526569  4821523 3       40
18:01:18        3/27/2010       3       27      2010    18      644     526795  4821525 3       40
6:01:26 4/12/2008       4       12      2008    6       632     523107  4821511 130     40
20:00:54        1/4/2014        1       4       2014    20      916     522751  4821511 129     40
8:00:48 3/24/2012       3       24      2012    8       677     523943  4821515 133     40
12:00:23        4/8/2010        4       8       2010    12      654     525121  4821521 8       40
0:01:46 4/19/2013       4       19      2013    0       658     521892  4821509 686     40
0:01:46 4/19/2013       4       19      2013    0       658     521892  4821509 687     40
14:01:04        3/25/2010       3       25      2010    14      641     523662  4821515 133     40
12:00:23        3/24/2012       3       24      2012    12      681     523797  4821516 133     40
2:00:43 4/12/2009       4       12      2009    2       635     521676  4821510 686     40
2:00:43 4/12/2009 4 12 2009 2 635 521676 4821510 687 40
10:00:51 3/24/2012 3 24 2012 10 681 523795 4821517 133 40
18:01:08 1/2/2013 1 2 2013 18 670 523390 4821516 132 40
0:00:54 12/29/2009 12 29 2009 0 644 523306 4821517 132 40
2:00:21 1/22/2009 1 22 2009 2 632 522344 4821514 128 40
0:00:56 1/22/2009 1 22 2009 0 632 522342 4821517 128 40
14:00:36 2/15/2010 2 15 2010 14 642 526542 4821533 3 40
10:01:19 4/5/2012 4 5 2012 10 678 525506 4821529 6 40
10:00:54 3/20/2014 3 20 2014 10 908 523637 4821523 133 40
10:00:54 3/24/2012 3 24 2012 10 670 523968 4821524 133 40
10:00:26 12/20/2012 12 20 2012 10 679 523471 4821523 132 40
10:00:56 4/13/2012 4 13 2012 10 677 523530 4821524 132 40
12:00:36 3/25/2010 3 25 2010 12 647 523767 4821525 133 40
0:00:54 11/28/2010 11 28 2010 0 639 527872 4821543 7 40
4:00:44 1/22/2009 1 22 2009 4 632 522327 4821522 128 40



14:00:47 4/18/2009 4 18 2009 14 645 526993 4821540 1 40
22:01:18 12/6/2013 12 6 2013 22 916 527127 4821540 1 40
22:00:17 4/18/2008 4 18 2008 22 635 521726 4821521 686 40
22:00:17 4/18/2008 4 18 2008 22 635 521726 4821521 687 40
16:00:47 4/18/2009 4 18 2009 16 645 526847 4821540 1 40
2:00:41 4/23/2011 4 23 2011 2 668 526305 4821538 4 40
18:00:25 5/11/2011 5 11 2011 18 655 525149 4821534 8 40
14:00:44 4/13/2011 4 13 2011 14 663 525315 4821535 6 40
10:00:36 4/30/2011 4 30 2011 10 650 524135 4821531 116 39
14:00:56 4/4/2010 4 4 2010 14 650 523983 4821530 133 40
18:00:53 4/22/2008 4 22 2008 18 632 522969 4821527 130 40
8:00:47 4/15/2009 4 15 2009 8 635 523474 4821529 132 40
16:00:48 2/15/2010 2 15 2010 16 644 526599 4821541 3 40
8:01:00 1/6/2014 1 6 2014 8 907 523360 4821529 132 40
10:00:54 5/10/2011 5 10 2011 10 668 526617 4821542 3 40
18:00:55 3/25/2012 3 25 2012 18 677 523404 4821531 132 40
22:00:53 4/6/2010 4 6 2010 22 640 524282 4821534 116 39
10:00:47 3/25/2012 3 25 2012 10 679 524158 4821534 116 39
0:00:44 4/19/2008 4 19 2008 0 635 521721 4821525 686 40
0:00:44 4/19/2008 4 19 2008 0 635 521721 4821525 687 40
10:00:50 3/21/2014 3 21 2014 10 918 523817 4821533 133 40
12:00:54 3/21/2014 3 21 2014 12 917 523906 4821533 133 40
4:00:54 1/27/2014 1 27 2014 4 916 522483 4821528 129 40
4:00:56 4/23/2011 4 23 2011 4 668 526299 4821543 4 40
8:00:47 12/25/2013 12 25 2013 8 918 527376 4821547 2 40
10:01:53 3/21/2014 3 21 2014 10 917 523818 4821534 133 40
0:00:24 4/8/2014 4 8 2014 0 913 521819 4821528 686 40
0:00:24 4/8/2014 4 8 2014 0 913 521819 4821528 687 40
6:00:20 1/22/2009 1 22 2009 6 632 522321 4821530 128 40
14:01:19 3/28/2013 3 28 2013 14 677 523659 4821534 133 40
8:00:53 1/6/2014 1 6 2014 8 917 523254 4821534 132 40
6:00:54 1/5/2013 1 5 2013 6 679 522330 4821531 128 40
12:00:24 4/4/2014 4 4 2014 12 909 524662 4821539 12 40
12:00:54 3/31/2012 3 31 2012 12 663 524007 4821538 116 39
6:01:06 4/9/2012 4 9 2012 6 674 521742 4821530 686 40
6:01:06 4/9/2012 4 9 2012 6 674 521742 4821530 687 40
16:00:30 4/13/2011 4 13 2011 16 663 525318 4821543 6 40
8:00:49 1/5/2013 1 5 2013 8 679 522333 4821534 128 40
16:00:43 4/12/2009 4 12 2009 16 640 522783 4821535 129 40
2:00:53 1/9/2010 1 9 2010 2 638 523459 4821538 132 40
4:00:53 1/5/2013 1 5 2013 4 679 522326 4821534 128 40
12:00:27 3/22/2012 3 22 2012 12 666 523675 4821539 133 40
10:01:11 1/27/2010 1 27 2010 10 644 526755 4821551 3 40
16:00:47 3/22/2014 3 22 2014 16 909 523038 4821538 130 40
18:00:48 1/12/2010 1 12 2010 18 633 522733 4821537 129 40
6:00:53 2/1/2014 2 1 2014 6 908 522499 4821537 129 40
2:00:19 2/16/2010 2 16 2010 2 644 526712 4821553 3 40
16:00:43 1/11/2010 1 11 2010 16 642 523577 4821541 132 40
0:01:11 4/6/2010 4 6 2010 0 639 521714 4821535 686 40
0:01:11 4/6/2010 4 6 2010 0 639 521714 4821535 687 40
8:00:41 3/24/2012 3 24 2012 8 678 524291 4821544 116 39
8:00:51 1/22/2009 1 22 2009 8 632 522345 4821538 128 40
16:00:41 3/24/2012 3 24 2012 16 671 524360 4821547 116 39
18:00:46 1/2/2013 1 2 2013 18 670 523313 4821543 132 40



12:00:18 3/24/2012 3 24 2012 12 670 524063 4821547 116 39
22:00:54 1/2/2013 1 2 2013 22 670 523311 4821544 132 40
2:01:02 10/30/2009 10 30 2009 2 646 523010 4821543 130 40
12:00:41 5/1/2013 5 1 2013 12 658 524126 4821547 116 39
16:00:42 4/13/2011 4 13 2011 16 668 525315 4821552 6 40
18:01:05 3/25/2012 3 25 2012 18 680 523435 4821545 132 40
14:00:54 3/24/2012 3 24 2012 14 681 524017 4821547 116 39
12:00:47 3/26/2013 3 26 2013 12 679 523360 4821545 132 40
12:00:50 4/30/2011 4 30 2011 12 658 525417 4821553 6 40
10:00:49 1/14/2010 1 14 2010 10 644 526353 4821557 4 40
8:00:28 2/16/2010 2 16 2010 8 644 526708 4821558 3 40
14:00:41 5/1/2013 5 1 2013 14 658 523926 4821548 133 40
14:00:42 1/14/2010 1 14 2010 14 642 526203 4821557 4 40
14:00:45 3/21/2014 3 21 2014 14 917 523905 4821548 133 40
14:00:50 3/25/2012 3 25 2012 14 679 524217 4821550 116 39
22:00:47 4/5/2010 4 5 2010 22 639 521714 4821541 686 40
22:00:47 4/5/2010 4 5 2010 22 639 521714 4821541 687 40
2:00:54 11/29/2011 11 29 2011 2 801 523372 4821548 132 40
14:00:54 4/1/2014 4 1 2014 14 679 524184 4821552 116 39
0:00:51 12/18/2010 12 18 2010 0 801 523316 4821549 132 40
2:00:54 4/5/2010 4 5 2010 2 652 523984 4821552 133 40
2:00:26 4/9/2013 4 9 2013 2 677 524103 4821552 116 39
8:00:47 4/18/2010 4 18 2010 8 646 524878 4821555 8 40
10:00:41 4/8/2008 4 8 2008 10 637 523773 4821552 133 40
4:01:11 2/16/2010 2 16 2010 4 644 526704 4821564 3 40
14:00:32 4/1/2014 4 1 2014 14 918 523989 4821554 133 40
6:01:09 2/1/2014 2 1 2014 6 916 522306 4821548 128 40
14:00:41 1/30/2012 1 30 2012 14 665 522439 4821549 129 40
8:00:51 11/29/2012 11 29 2012 8 675 522492 4821549 129 40
6:01:24 12/18/2013 12 18 2013 6 913 527482 4821567 2 40
16:00:28 1/27/2010 1 27 2010 16 644 526704 4821565 3 40
6:00:54 2/16/2010 2 16 2010 6 644 526707 4821565 3 40
6:00:42 12/3/2011 12 3 2011 6 659 523340 4821553 132 40
6:00:53 4/20/2009 4 20 2009 6 646 521873 4821548 686 40
6:00:53 4/20/2009 4 20 2009 6 646 521873 4821548 687 40
22:00:41 4/19/2011 4 19 2011 22 659 521738 4821548 686 40
22:00:41 4/19/2011 4 19 2011 22 659 521738 4821548 687 40
12:00:48 4/20/2014 4 20 2014 12 913 525632 4821563 5 40
18:00:54 4/10/2012 4 10 2012 18 670 525574 4821564 6 40
6:00:43 4/23/2011 4 23 2011 6 668 526299 4821567 4 40
10:00:41 1/14/2010 1 14 2010 10 642 526178 4821567 4 40
0:01:12 4/1/2014 4 1 2014 0 908 523345 4821557 132 40
12:00:15 3/23/2012 3 23 2012 12 677 524016 4821559 116 39
0:00:59 12/22/2012 12 22 2012 0 666 528516 4821578 10 40
18:01:11 1/15/2010 1 15 2010 18 640 527309 4821573 2 40
10:00:53 4/18/2010 4 18 2010 10 646 524849 4821565 8 40
18:00:54 2/21/2010 2 21 2010 18 644 525655 4821569 5 40
12:00:28 3/23/2012 3 23 2012 12 678 524390 4821565 12 40
0:00:53 4/18/2010 4 18 2010 0 646 525165 4821569 8 40
12:00:55 1/14/2010 1 14 2010 12 642 526182 4821573 4 40
6:00:41 4/12/2008 4 12 2008 6 637 523219 4821562 132 40
14:00:39 3/29/2014 3 29 2014 14 908 524882 4821568 8 40
18:00:42 4/18/2009 4 18 2009 18 645 527272 4821578 2 40
12:00:55 3/23/2012 3 23 2012 12 671 524245 4821567 116 39



16:00:56 4/5/2009 4 5 2009 16 644 523015 4821563 130 40
22:00:41 4/3/2014 4 3 2014 22 679 521760 4821559 686 40
22:00:41 4/3/2014 4 3 2014 22 679 521760 4821559 687 40
8:00:53 3/25/2012 3 25 2012 8 670 524131 4821567 116 39
22:01:24 2/13/2013 2 13 2013 22 666 521957 4821560 686 40
22:01:24 2/13/2013 2 13 2013 22 666 521957 4821560 687 40
6:00:53 12/12/2010 12 12 2010 6 639 523856 4821567 133 40
6:01:46 12/25/2013 12 25 2013 6 913 527321 4821580 2 40
16:00:41 3/24/2012 3 24 2012 16 681 524047 4821568 116 39
0:00:53 2/16/2010 2 16 2010 0 644 526527 4821578 3 40
10:00:54 2/15/2010 2 15 2010 10 642 526825 4821579 1 40
16:00:24 1/30/2012 1 30 2012 16 658 522221 4821563 128 40
20:00:55 2/13/2013 2 13 2013 20 666 521951 4821563 686 40
20:00:55 2/13/2013 2 13 2013 20 666 521951 4821563 687 40
10:00:32 3/24/2012 3 24 2012 10 679 524262 4821573 116 39
12:00:21 3/23/2012 3 23 2012 12 676 524350 4821574 116 39
16:00:28 4/30/2010 4 30 2010 16 639 524155 4821574 116 39
0:00:42 4/20/2011 4 20 2011 0 659 521685 4821565 686 40
0:00:42 4/20/2011 4 20 2011 0 659 521685 4821565 687 40
2:00:44 2/14/2013 2 14 2013 2 666 521952 4821566 686 40
2:00:44 2/14/2013 2 14 2013 2 666 521952 4821566 687 40
10:00:54 4/17/2014 4 17 2014 10 909 524875 4821578 8 40
12:00:43 4/12/2013 4 12 2013 12 677 523781 4821575 133 40
18:00:51 1/16/2010 1 16 2010 18 642 523326 4821574 132 40
14:00:47 4/13/2011 4 13 2011 14 655 525224 4821580 6 40
0:00:28 4/15/2010 4 15 2010 0 644 525564 4821582 6 40
4:00:54 12/12/2013 12 12 2013 4 916 527471 4821589 2 40
16:00:41 4/19/2008 4 19 2008 16 635 523430 4821575 132 40
22:00:43 12/20/2009 12 20 2009 22 633 523317 4821574 132 40
16:01:17 3/24/2012 3 24 2012 16 676 524514 4821579 12 40
12:00:13 4/9/2008 4 9 2008 12 637 523575 4821575 132 40
14:00:55 12/17/2010 12 17 2010 14 801 523350 4821575 132 40
18:00:47 3/24/2012 3 24 2012 18 676 524516 4821579 12 40
14:00:54 4/15/2011 4 15 2011 14 668 525311 4821582 6 40
12:00:42 3/22/2014 3 22 2014 12 918 524129 4821578 116 39
18:00:53 4/10/2011 4 10 2011 18 662 522797 4821574 130 40
15:30:23 4/13/2011 4 13 2011 15 660 525237 4821583 6 40
18:00:44 2/15/2010 2 15 2010 18 644 526751 4821589 3 40
4:00:53 2/1/2014 2 1 2014 4 916 522306 4821573 128 40
18:00:48 1/16/2010 1 16 2010 18 644 523315 4821577 132 40
2:00:42 4/10/2012 4 10 2012 2 679 521719 4821571 686 40
2:00:42 4/10/2012 4 10 2012 2 679 521719 4821571 687 40
22:00:50 1/16/2010 1 16 2010 22 642 523334 4821577 132 40
18:00:54 4/27/2011 4 27 2011 18 668 524539 4821582 12 40
18:00:50 4/11/2009 4 11 2009 18 635 523914 4821580 133 40
10:00:16 4/15/2011 4 15 2011 10 655 524896 4821583 8 40
2:00:41 4/9/2012 4 9 2012 2 674 521626 4821572 686 40
2:00:41 4/9/2012 4 9 2012 2 674 521626 4821572 687 40
4:00:39 4/20/2009 4 20 2009 4 646 521660 4821573 686 40
4:00:39 4/20/2009 4 20 2009 4 646 521660 4821573 687 40
10:00:20 4/17/2010 4 17 2010 10 654 525869 4821588 5 40
14:00:18 4/6/2013 4 6 2013 14 677 524456 4821583 12 40
12:01:23 3/16/2014 3 16 2014 12 908 525481 4821588 6 40
18:00:47 3/24/2012 3 24 2012 18 677 523580 4821581 132 40



14:00:56 1/11/2010 1 11 2010 14 642 523537 4821581 132 40
8:00:40 1/1/2013 1 1 2013 8 670 522785 4821579 129 40
12:00:49 3/25/2010 3 25 2010 12 801 524001 4821585 116 39
22:00:20 4/4/2009 4 4 2009 22 635 522542 4821580 129 40
22:00:23 1/16/2010 1 16 2010 22 644 523314 4821582 132 40
4:01:02 1/1/2013 1 1 2013 4 670 522778 4821581 129 40
16:01:45 3/25/2010 3 25 2010 16 647 523786 4821585 133 40
18:00:31 1/3/2013 1 3 2013 18 679 522859 4821582 130 40
6:02:07 12/28/2013 12 28 2013 6 909 523430 4821584 132 40
6:00:53 1/1/2013 1 1 2013 6 670 522781 4821582 129 40
18:00:54 1/8/2010 1 8 2010 18 639 523288 4821584 132 40
2:01:09 12/14/2012 12 14 2012 2 666 527362 4821600 2 40
22:00:48 1/8/2010 1 8 2010 22 639 523289 4821585 132 40
12:00:47 1/11/2010 1 11 2010 12 642 523545 4821586 132 40
8:00:53 12/25/2013 12 25 2013 8 913 527371 4821600 2 40
4:00:31 12/29/2009 12 29 2009 4 644 523342 4821585 132 40
4:00:54 2/1/2014 2 1 2014 4 908 522421 4821582 129 40
16:00:54 4/5/2009 4 5 2009 16 633 522881 4821584 130 40
18:00:53 1/12/2010 1 12 2010 18 633 522466 4821582 129 40
14:00:41 4/12/2009 4 12 2009 14 648 524068 4821588 116 39
2:00:54 4/18/2010 4 18 2010 2 646 525129 4821593 8 40
2:00:36 4/9/2013 4 9 2013 2 663 524101 4821590 116 39
18:00:42 4/4/2009 4 4 2009 18 635 522881 4821586 130 40
2:00:53 12/29/2009 12 29 2009 2 644 523340 4821587 132 40
10:00:31 4/13/2012 4 13 2012 10 671 523781 4821589 133 40
6:00:53 3/30/2014 3 30 2014 6 916 525759 4821596 5 40
10:00:56 3/24/2012 3 24 2012 10 678 524124 4821591 116 39
6:00:47 4/25/2013 4 25 2013 6 658 521958 4821584 686 40
6:00:47 4/25/2013 4 25 2013 6 658 521958 4821584 687 40
10:00:42 4/15/2011 4 15 2011 10 663 524754 4821595 12 40
8:00:55 4/11/2010 4 11 2010 8 642 528636 4821611 10 40
14:00:53 4/11/2014 4 11 2014 14 913 524492 4821594 12 40
6:00:54 12/29/2009 12 29 2009 6 644 523385 4821591 132 40
12:00:42 4/5/2012 4 5 2012 12 676 525907 4821600 5 40
10:00:33 4/10/2008 4 10 2008 10 637 523809 4821594 133 40
10:00:29 3/21/2014 3 21 2014 10 908 523945 4821594 133 40
20:00:47 4/18/2013 4 18 2013 20 671 524919 4821598 8 40
14:00:22 12/15/2010 12 15 2010 14 801 522350 4821589 128 40
22:00:31 1/12/2010 1 12 2010 22 633 522467 4821590 129 40
16:00:43 4/13/2011 4 13 2011 16 660 525265 4821600 6 40
12:00:14 3/23/2012 3 23 2012 12 679 524330 4821597 116 39
18:00:31 3/25/2012 3 25 2012 18 681 523366 4821593 132 40
4:01:18 12/18/2013 12 18 2013 4 913 527386 4821609 2 40
12:00:54 3/31/2012 3 31 2012 12 678 525909 4821604 5 40
14:00:47 3/19/2010 3 19 2010 14 655 523709 4821596 133 40
2:00:44 4/20/2009 4 20 2009 2 646 521673 4821590 686 40
2:00:44 4/20/2009 4 20 2009 2 646 521673 4821590 687 40
12:00:47 3/24/2014 3 24 2014 12 908 524250 4821599 116 39
22:00:56 12/20/2009 12 20 2009 22 638 523397 4821597 132 40
18:00:54 4/7/2010 4 7 2010 18 644 526404 4821608 3 40
2:00:41 2/1/2014 2 1 2014 2 908 522404 4821595 129 40
12:00:48 4/13/2009 4 13 2009 12 643 523687 4821599 133 40
2:00:41 4/12/2010 4 12 2010 2 650 521682 4821593 686 40
2:00:41 4/12/2010 4 12 2010 2 650 521682 4821593 687 40



14:00:49 3/16/2013 3 16 2013 14 663 523431 4821599 132 40
8:00:24 4/13/2009 4 13 2009 8 643 523699 4821600 133 40
16:00:53 3/25/2010 3 25 2010 16 801 523847 4821601 133 40
18:00:48 3/24/2013 3 24 2013 18 671 525455 4821607 6 40
2:00:38 12/12/2013 12 12 2013 2 916 527492 4821615 2 40
10:00:52 4/13/2009 4 13 2009 10 643 523699 4821601 133 40
10:00:48 3/24/2012 3 24 2012 10 671 523883 4821602 133 40
0:00:41 4/5/2010 4 5 2010 0 644 523962 4821602 133 40
6:00:47 1/6/2014 1 6 2014 6 917 523247 4821602 132 40
8:00:44 3/25/2012 3 25 2012 8 677 524052 4821605 116 39
6:00:53 4/3/2014 4 3 2014 6 908 521898 4821598 686 40
6:00:53 4/3/2014 4 3 2014 6 908 521898 4821598 687 40
16:00:55 4/30/2010 4 30 2010 16 650 524057 4821606 116 39
16:01:01 3/25/2012 3 25 2012 16 671 523839 4821605 133 40
12:00:49 3/29/2014 3 29 2014 12 909 525229 4821610 6 40
22:00:53 1/3/2013 1 3 2013 22 679 522837 4821603 130 40
16:00:42 4/5/2009 4 5 2009 16 638 522903 4821603 130 40
12:00:47 3/24/2012 3 24 2012 12 671 524081 4821608 116 39
18:03:04 4/8/2010 4 8 2010 18 638 521638 4821599 686 40
18:03:04 4/8/2010 4 8 2010 18 638 521638 4821599 687 40
14:00:54 4/15/2011 4 15 2011 14 666 525108 4821612 8 40
14:00:41 1/30/2012 1 30 2012 14 658 522298 4821602 128 40
2:00:20 12/18/2013 12 18 2013 2 913 527372 4821621 2 40
2:00:53 1/3/2013 1 3 2013 2 679 522407 4821603 129 40
0:00:53 2/14/2013 2 14 2013 0 666 521962 4821602 686 40
0:00:53 2/14/2013 2 14 2013 0 666 521962 4821602 687 40
18:00:46 3/24/2012 3 24 2012 18 681 523660 4821608 133 40
8:00:28 3/25/2010 3 25 2010 8 650 525972 4821617 5 40
14:00:26 4/13/2009 4 13 2009 14 643 523730 4821608 133 40
20:00:50 4/11/2012 4 11 2012 20 658 527258 4821622 2 40
0:00:54 12/18/2013 12 18 2013 0 913 527401 4821623 2 40
18:01:24 1/1/2013 1 1 2013 18 670 523442 4821609 132 40
12:00:54 2/15/2010 2 15 2010 12 644 526607 4821621 3 40
6:01:23 1/14/2010 1 14 2010 6 640 527202 4821624 1 40
10:00:50 4/17/2010 4 17 2010 10 651 525778 4821619 5 40
22:00:54 12/21/2012 12 21 2012 22 666 528695 4821632 10 40
14:00:53 4/12/2013 4 12 2013 14 677 523742 4821613 133 40
2:00:43 12/27/2013 12 27 2013 2 913 526783 4821625 3 40
2:00:33 5/1/2011 5 1 2011 2 658 526207 4821623 4 40
16:00:50 12/13/2010 12 13 2010 16 801 521924 4821608 686 40
16:00:50 12/13/2010 12 13 2010 16 801 521924 4821608 687 40
14:00:42 4/15/2011 4 15 2011 14 650 525024 4821619 8 40
12:00:43 4/13/2012 4 13 2012 12 658 523733 4821614 133 40
0:01:14 1/3/2013 1 3 2013 0 670 523445 4821613 132 40
16:00:42 4/13/2011 4 13 2011 16 655 525217 4821621 6 40
12:00:48 3/23/2012 3 23 2012 12 666 523923 4821617 133 40
12:00:35 4/15/2011 4 15 2011 12 663 524748 4821621 12 40
0:00:53 12/14/2012 12 14 2012 0 666 527424 4821632 2 40
18:00:53 4/5/2012 4 5 2012 18 676 525891 4821626 5 40
4:00:17 1/3/2013 1 3 2013 4 679 522350 4821613 128 40
14:02:20 3/26/2013 3 26 2013 14 679 522888 4821616 130 40
6:00:38 1/18/2010 1 18 2010 6 643 527235 4821632 2 40
8:00:53 3/24/2012 3 24 2012 8 679 524285 4821621 116 39
4:00:50 4/18/2010 4 18 2010 4 646 525125 4821624 8 40



14:00:52 3/24/2012 3 24 2012 14 671 524076 4821620 116 39
6:00:20 4/18/2010 4 18 2010 6 646 525109 4821624 8 40
22:00:55 1/1/2013 1 1 2013 22 670 523441 4821618 132 40
18:00:49 5/4/2011 5 4 2011 18 668 527994 4821636 7 40
0:00:42 11/29/2011 11 29 2011 0 801 523403 4821619 132 40
4:00:54 10/27/2008 10 27 2008 4 637 523364 4821619 132 40
6:01:06 1/18/2010 1 18 2010 6 640 527209 4821633 1 40
0:00:47 5/1/2011 5 1 2011 0 658 526235 4821630 4 40
18:00:42 1/1/2013 1 1 2013 18 670 523453 4821620 132 40
16:00:55 1/12/2010 1 12 2010 16 639 523463 4821622 132 40
4:00:34 5/1/2011 5 1 2011 4 668 526698 4821636 3 40
22:00:47 1/2/2014 1 2 2014 22 916 522978 4821622 130 40
12:00:55 4/30/2011 4 30 2011 12 650 524426 4821627 12 40
16:01:17 2/15/2010 2 15 2010 16 642 526577 4821636 3 40
16:00:56 4/13/2009 4 13 2009 16 644 526168 4821635 4 40
2:00:41 1/3/2013 1 3 2013 2 670 523447 4821626 132 40
6:00:25 1/3/2013 1 3 2013 6 679 522341 4821623 128 40
14:00:43 3/19/2010 3 19 2010 14 746 523710 4821628 133 40
10:00:50 4/10/2012 4 10 2012 10 666 525406 4821635 6 40
16:00:23 3/16/2013 3 16 2013 16 663 523421 4821628 132 40
2:00:52 5/1/2011 5 1 2011 2 668 526698 4821641 3 40
4:00:43 5/1/2011 5 1 2011 4 658 526196 4821640 4 40
12:00:23 4/12/2009 4 12 2009 12 633 523450 4821630 132 40
0:00:42 11/28/2011 11 28 2011 0 663 522834 4821628 130 40
14:00:41 3/24/2012 3 24 2012 14 676 524089 4821633 116 39
2:00:53 4/15/2008 4 15 2008 2 632 522186 4821627 128 40
8:00:54 3/24/2012 3 24 2012 8 671 523881 4821633 133 40
18:03:03 4/15/2010 4 15 2010 18 651 525345 4821638 6 40
18:00:53 2/2/2014 2 2 2014 18 916 522601 4821630 129 40
10:00:55 12/20/2012 12 20 2012 10 663 523138 4821633 130 40
16:00:53 4/5/2009 4 5 2009 16 642 522693 4821631 129 40
12:00:49 4/8/2008 4 8 2008 12 631 523092 4821633 130 40
12:00:46 4/18/2013 4 18 2013 12 671 525854 4821643 5 40
16:00:48 4/24/2011 4 24 2011 16 668 527864 4821652 7 40
10:00:54 4/17/2014 4 17 2014 10 917 524936 4821641 8 40
20:00:51 3/28/2013 3 28 2013 20 677 521989 4821631 128 40
12:00:53 4/4/2014 4 4 2014 12 679 523383 4821636 132 40
4:00:33 11/9/2013 11 9 2013 4 909 523481 4821637 132 40
14:00:54 4/27/2008 4 27 2008 14 634 523317 4821636 132 40
6:00:29 4/12/2008 4 12 2008 6 635 523135 4821636 130 40
6:00:42 1/3/2013 1 3 2013 6 670 523391 4821637 132 40
0:00:13 1/3/2013 1 3 2013 0 679 522489 4821634 129 40
6:00:53 3/30/2014 3 30 2014 6 908 525822 4821647 5 40
16:00:47 4/11/2009 4 11 2009 16 646 524723 4821644 12 40
22:00:24 4/30/2011 4 30 2011 22 658 526278 4821650 4 40
14:00:41 3/25/2012 3 25 2012 14 666 524139 4821642 116 39
16:01:12 3/25/2010 3 25 2010 16 655 525719 4821648 5 40
14:00:50 4/15/2011 4 15 2011 14 655 525207 4821646 6 40
18:01:07 12/26/2010 12 26 2010 18 642 527414 4821655 2 40
4:00:54 1/3/2013 1 3 2013 4 670 523402 4821640 132 40
18:00:54 1/4/2013 1 4 2013 18 670 523399 4821641 132 40
12:00:53 3/21/2014 3 21 2014 12 909 523976 4821643 133 40
14:00:41 1/7/2013 1 7 2013 14 670 523528 4821643 132 40
2:00:42 12/20/2010 12 20 2010 2 639 527408 4821658 2 40



10:00:44 4/11/2014 4 11 2014 10 913 524469 4821648 12 40
12:00:43 4/15/2011 4 15 2011 12 655 524891 4821650 8 40
16:00:47 4/20/2009 4 20 2009 16 646 523444 4821645 132 40
14:00:50 4/8/2010 4 8 2010 14 654 525198 4821651 6 40
6:00:56 12/25/2013 12 25 2013 6 918 527229 4821659 2 40
6:00:54 1/27/2014 1 27 2014 6 916 522504 4821642 129 40
0:00:56 10/26/2008 10 26 2008 0 637 522833 4821644 130 40
2:00:41 5/2/2011 5 2 2011 2 664 524418 4821650 12 40
16:00:41 4/5/2012 4 5 2012 16 676 525915 4821656 5 40
14:00:53 4/7/2014 4 7 2014 14 913 523711 4821648 133 40
12:00:44 4/12/2009 4 12 2009 12 646 523403 4821647 132 40
10:00:55 3/31/2010 3 31 2010 10 644 526162 4821657 4 40
4:00:21 4/12/2009 4 12 2009 4 635 521654 4821641 686 40
4:00:21 4/12/2009 4 12 2009 4 635 521654 4821641 687 40
0:00:57 12/20/2010 12 20 2010 0 639 527341 4821662 2 40
6:00:56 12/20/2010 12 20 2010 6 639 527563 4821663 2 40
6:00:55 4/12/2009 4 12 2009 6 635 521655 4821642 686 40
6:00:55 4/12/2009 4 12 2009 6 635 521655 4821642 687 40
6:00:41 12/4/2011 12 4 2011 6 659 523343 4821648 132 40
14:00:53 3/19/2010 3 19 2010 14 651 523794 4821650 133 40
4:00:29 12/25/2013 12 25 2013 4 918 527310 4821664 2 40
2:00:15 12/1/2011 12 1 2011 2 663 523383 4821649 132 40
12:00:54 1/7/2013 1 7 2013 12 670 523538 4821650 132 40
12:00:56 3/16/2014 3 16 2014 12 917 525265 4821657 6 40
18:00:47 4/8/2008 4 8 2008 18 637 522243 4821647 128 40
6:00:54 1/4/2013 1 4 2013 6 670 523407 4821652 132 40
22:00:48 12/26/2010 12 26 2010 22 642 527410 4821667 2 40
14:00:48 3/24/2012 3 24 2012 14 670 524118 4821655 116 39
0:00:38 4/14/2011 4 14 2011 0 661 521656 4821646 686 40
0:00:38 4/14/2011 4 14 2011 0 661 521656 4821646 687 40
16:00:56 12/21/2010 12 21 2010 16 642 524306 4821656 116 39
6:00:56 5/1/2011 5 1 2011 6 668 526729 4821665 3 40
14:00:32 3/21/2014 3 21 2014 14 916 523388 4821653 132 40
14:00:56 3/21/2014 3 21 2014 14 909 523976 4821655 133 40
14:00:48 3/24/2012 3 24 2012 14 677 524082 4821655 116 39
6:00:43 5/1/2011 5 1 2011 6 658 526159 4821663 4 40
2:00:53 12/16/2012 12 16 2012 2 666 527210 4821667 2 40
22:00:53 4/13/2011 4 13 2011 22 662 521675 4821648 686 40
22:00:53 4/13/2011 4 13 2011 22 662 521675 4821648 687 40
16:00:54 1/7/2013 1 7 2013 16 670 523525 4821654 132 40
2:00:53 12/25/2013 12 25 2013 2 913 527314 4821669 2 40
2:00:47 2/12/2010 2 12 2010 2 642 527327 4821670 2 40
12:00:41 3/25/2012 3 25 2012 12 681 523779 4821656 133 40
4:00:54 4/15/2008 4 15 2008 4 632 522226 4821652 128 40
10:00:41 4/4/2014 4 4 2014 10 909 524578 4821660 12 40
16:00:42 4/16/2010 4 16 2010 16 646 523187 4821655 130 40
12:00:20 4/13/2009 4 13 2009 12 639 526007 4821666 4 40
16:00:49 4/7/2009 4 7 2009 16 641 524145 4821659 116 39
0:00:41 4/14/2011 4 14 2011 0 662 521676 4821651 686 40
0:00:41 4/14/2011 4 14 2011 0 662 521676 4821651 687 40
14:00:57 3/22/2012 3 22 2012 14 666 523785 4821659 133 40
18:00:48 1/7/2013 1 7 2013 18 670 523535 4821658 132 40
18:00:24 1/11/2010 1 11 2010 18 633 523021 4821656 130 40
10:00:50 5/4/2011 5 4 2011 10 664 526114 4821667 4 40



22:00:53 4/17/2010 4 17 2010 22 646 525128 4821664 8 40
18:00:53 1/3/2013 1 3 2013 18 670 523481 4821658 132 40
8:00:50 1/4/2013 1 4 2013 8 670 523398 4821658 132 40
14:00:47 4/4/2014 4 4 2014 14 679 523789 4821660 133 40
16:00:43 3/24/2013 3 24 2013 16 671 525348 4821666 6 40
18:01:23 4/4/2012 4 4 2012 18 679 525615 4821667 5 40
10:00:55 1/7/2013 1 7 2013 10 670 523477 4821659 132 40
12:00:16 4/16/2009 4 16 2009 12 642 524909 4821665 8 40
12:00:41 4/13/2009 4 13 2009 12 642 526025 4821669 4 40
4:00:47 12/25/2013 12 25 2013 4 913 527165 4821675 1 40
4:00:44 12/4/2011 12 4 2011 4 659 523302 4821661 132 40
2:00:41 1/4/2013 1 4 2013 2 670 523428 4821661 132 40
4:00:26 4/20/2011 4 20 2011 4 659 521691 4821655 686 40
4:00:26 4/20/2011 4 20 2011 4 659 521691 4821655 687 40
12:00:53 1/23/2014 1 23 2014 12 916 526102 4821671 4 40
8:00:48 4/29/2011 4 29 2011 8 668 527703 4821678 7 40
2:00:29 12/4/2011 12 4 2011 2 659 523301 4821661 132 40
16:00:40 12/17/2010 12 17 2010 16 801 523409 4821662 132 40
10:00:26 4/13/2012 4 13 2012 10 658 523768 4821663 133 40
4:00:47 1/4/2013 1 4 2013 4 670 523398 4821662 132 40
14:00:30 4/27/2008 4 27 2008 14 631 523444 4821662 132 40
14:00:24 4/4/2010 4 4 2010 14 641 524393 4821666 12 40
18:00:53 4/17/2008 4 17 2008 18 631 522169 4821658 128 40
16:00:14 1/28/2012 1 28 2012 16 658 523282 4821662 132 40
2:00:44 4/20/2011 4 20 2011 2 659 521689 4821657 686 40
2:00:44 4/20/2011 4 20 2011 2 659 521689 4821657 687 40
18:01:12 12/19/2010 12 19 2010 18 639 527399 4821678 2 40
14:01:03 4/2/2013 4 2 2013 14 677 523771 4821665 133 40
8:00:56 4/17/2010 4 17 2010 8 654 525843 4821672 5 40
14:00:44 4/5/2012 4 5 2012 14 676 525908 4821673 5 40
18:00:48 4/15/2010 4 15 2010 18 639 526835 4821676 1 40
12:00:47 3/24/2012 3 24 2012 12 677 523924 4821666 133 40
18:01:11 4/1/2014 4 1 2014 18 908 524876 4821670 8 40
16:00:49 4/7/2014 4 7 2014 16 913 523722 4821666 133 40
14:00:54 3/21/2014 3 21 2014 14 914 523423 4821665 132 40
16:00:47 4/6/2009 4 6 2009 16 635 523090 4821664 130 40
16:00:53 3/25/2010 3 25 2010 16 641 523839 4821667 133 40
10:00:33 4/10/2008 4 10 2008 10 631 523482 4821666 132 40
14:00:23 4/1/2014 4 1 2014 14 908 524752 4821671 12 40
16:00:55 3/26/2013 3 26 2013 16 679 522810 4821664 130 40
22:00:15 4/13/2011 4 13 2011 22 661 521660 4821661 686 40
22:00:15 4/13/2011 4 13 2011 22 661 521660 4821661 687 40
18:00:43 4/4/2009 4 4 2009 18 635 522630 4821664 129 40
8:00:30 4/18/2011 4 18 2011 8 661 521732 4821662 686 40
8:00:30 4/18/2011 4 18 2011 8 661 521732 4821662 687 40
14:00:18 1/10/2010 1 10 2010 14 642 523358 4821668 132 40
4:00:55 1/6/2014 1 6 2014 4 917 523288 4821667 132 40
22:00:48 1/5/2014 1 5 2014 22 907 523232 4821667 132 40
22:00:21 1/5/2013 1 5 2013 22 670 523366 4821668 132 40
16:00:50 3/28/2013 3 28 2013 16 677 523664 4821669 133 40
12:00:43 4/4/2012 4 4 2012 12 676 525755 4821678 5 40
4:00:53 4/28/2008 4 28 2008 4 634 521787 4821665 686 40
4:00:53 4/28/2008 4 28 2008 4 634 521787 4821665 687 40
16:00:41 4/17/2014 4 17 2014 16 917 524033 4821672 116 39



18:00:54 4/12/2009 4 12 2009 18 640 522812 4821668 130 40
10:00:50 4/18/2011 4 18 2011 10 661 521732 4821665 686 40
10:00:50 4/18/2011 4 18 2011 10 661 521732 4821665 687 40
22:00:53 12/19/2010 12 19 2010 22 639 527395 4821686 2 40
6:00:53 4/28/2008 4 28 2008 6 634 521790 4821665 686 40
6:00:53 4/28/2008 4 28 2008 6 634 521790 4821665 687 40
6:00:29 4/19/2008 4 19 2008 6 635 521762 4821665 686 40
6:00:29 4/19/2008 4 19 2008 6 635 521762 4821665 687 40
12:00:49 4/4/2014 4 4 2014 12 908 523812 4821672 133 40
18:00:54 1/15/2010 1 15 2010 18 642 527348 4821686 2 40
0:01:30 1/4/2013 1 4 2013 0 670 523380 4821671 132 40
18:01:24 1/25/2010 1 25 2010 18 644 526847 4821684 1 40
18:00:49 4/11/2008 4 11 2008 18 631 522140 4821667 128 40
18:00:44 4/17/2011 4 17 2011 18 663 523483 4821672 132 40
2:00:41 12/25/2013 12 25 2013 2 918 527379 4821687 2 40
12:00:42 4/18/2009 4 18 2009 12 645 526805 4821685 3 40
16:00:44 4/12/2009 4 12 2009 16 635 523712 4821673 133 40
10:00:44 4/18/2011 4 18 2011 10 647 521731 4821667 686 40
10:00:44 4/18/2011 4 18 2011 10 647 521731 4821667 687 40
12:00:48 4/12/2013 4 12 2013 12 658 524063 4821675 116 39
12:00:49 4/11/2014 4 11 2014 12 913 524474 4821677 12 40
10:00:54 4/10/2012 4 10 2012 10 670 525442 4821681 6 40
4:01:05 12/20/2010 12 20 2010 4 639 527540 4821689 2 40
4:00:54 4/12/2008 4 12 2008 4 632 522299 4821670 128 40
20:00:47 1/5/2014 1 5 2014 20 907 523236 4821674 132 40
4:00:55 12/14/2012 12 14 2012 4 666 527514 4821690 2 40
18:00:46 4/3/2012 4 3 2012 18 675 525378 4821682 6 40
0:00:53 4/20/2009 4 20 2009 0 646 521696 4821669 686 40
0:00:53 4/20/2009 4 20 2009 0 646 521696 4821669 687 40
2:00:24 4/8/2010 4 8 2010 2 652 525713 4821684 5 40
16:00:54 3/28/2013 3 28 2013 16 679 523546 4821676 132 40
8:00:55 1/27/2010 1 27 2010 8 644 526819 4821688 1 40
18:00:20 3/24/2012 3 24 2012 18 666 524328 4821679 116 39
4:00:49 4/19/2008 4 19 2008 4 635 521758 4821670 686 40
4:00:49 4/19/2008 4 19 2008 4 635 521758 4821670 687 40
22:00:27 1/4/2013 1 4 2013 22 670 523383 4821676 132 40
2:00:14 4/19/2008 4 19 2008 2 635 521745 4821671 686 40
2:00:14 4/19/2008 4 19 2008 2 635 521745 4821671 687 40
16:00:22 3/25/2012 3 25 2012 16 677 523462 4821677 132 40
18:00:44 12/17/2010 12 17 2010 18 801 523410 4821677 132 40
18:00:53 1/5/2013 1 5 2013 18 670 523372 4821678 132 40
0:00:54 4/15/2009 4 15 2009 0 638 521765 4821673 686 40
0:00:54 4/15/2009 4 15 2009 0 638 521765 4821673 687 40
18:01:13 1/10/2010 1 10 2010 18 633 522242 4821675 128 40
16:00:53 3/29/2014 3 29 2014 16 909 525963 4821688 5 40
16:01:23 3/25/2012 3 25 2012 16 681 523469 4821679 132 40
10:00:54 3/24/2012 3 24 2012 10 666 524327 4821682 116 39
22:00:53 4/14/2009 4 14 2009 22 638 521768 4821673 686 40
22:00:53 4/14/2009 4 14 2009 22 638 521768 4821673 687 40
18:00:54 1/4/2013 1 4 2013 18 670 523387 4821679 132 40
18:00:42 4/10/2012 4 10 2012 18 670 525646 4821688 5 40
14:00:37 4/12/2009 4 12 2009 14 646 523428 4821680 132 40
10:00:55 4/7/2014 4 7 2014 10 908 524990 4821686 8 40
18:00:32 4/11/2008 4 11 2008 18 631 522215 4821676 128 40



6:00:44 4/23/2011 4 23 2011 6 666 526320 4821692 4 40
22:00:54 1/4/2014 1 4 2014 22 916 522775 4821679 129 40
6:00:42 1/27/2010 1 27 2010 6 644 526816 4821694 1 40
12:01:19 4/23/2011 4 23 2011 12 801 521940 4821677 686 40
12:01:19 4/23/2011 4 23 2011 12 801 521940 4821677 687 40
18:00:50 4/20/2009 4 20 2009 18 646 523557 4821683 132 40
2:00:55 1/9/2010 1 9 2010 2 643 523355 4821683 132 40
18:00:41 1/12/2010 1 12 2010 18 643 522910 4821681 130 40
14:00:44 4/16/2009 4 16 2009 14 646 523786 4821685 133 40
10:00:37 4/12/2009 4 12 2009 10 646 523408 4821683 132 40
0:00:53 1/10/2010 1 10 2010 0 640 522232 4821679 128 40
18:00:54 4/6/2010 4 6 2010 18 640 525874 4821693 5 40
10:00:55 4/10/2008 4 10 2008 10 636 523615 4821684 133 40
16:00:55 12/15/2010 12 15 2010 16 801 522336 4821680 128 40
10:01:23 4/4/2014 4 4 2014 10 679 523309 4821684 132 40
18:00:54 5/12/2011 5 12 2011 18 665 526434 4821696 3 40
14:01:00 4/11/2014 4 11 2014 14 907 524329 4821688 116 39
12:00:53 2/15/2010 2 15 2010 12 642 526544 4821697 3 40
8:00:40 4/18/2011 4 18 2011 8 647 521731 4821681 686 40
8:00:40 4/18/2011 4 18 2011 8 647 521731 4821681 687 40
18:00:26 4/14/2011 4 14 2011 18 659 524992 4821692 8 40
2:00:54 1/6/2014 1 6 2014 2 917 523278 4821686 132 40
8:00:11 1/6/2014 1 6 2014 8 671 523041 4821685 130 40
2:00:46 4/28/2008 4 28 2008 2 634 521758 4821681 686 40
2:00:46 4/28/2008 4 28 2008 2 634 521758 4821681 687 40
2:00:42 4/12/2008 4 12 2008 2 632 522220 4821683 128 40
4:00:45 11/17/2010 11 17 2010 4 640 523407 4821687 132 40
14:00:27 4/15/2011 4 15 2011 14 658 524766 4821693 12 40
14:00:43 4/1/2014 4 1 2014 14 907 524384 4821692 12 40
14:00:26 3/16/2014 3 16 2014 14 908 525855 4821698 5 40
10:00:44 3/25/2012 3 25 2012 10 677 524102 4821692 116 39
0:00:47 4/12/2008 4 12 2008 0 635 522367 4821686 128 40
6:00:27 4/15/2008 4 15 2008 6 632 522238 4821686 128 40
6:00:54 3/29/2010 3 29 2010 6 638 521626 4821684 686 40
6:00:54 3/29/2010 3 29 2010 6 638 521626 4821684 687 40
20:00:54 2/2/2014 2 2 2014 20 916 522492 4821687 129 40
16:00:49 3/26/2013 3 26 2013 16 663 525148 4821696 8 40
16:00:47 4/5/2012 4 5 2012 16 679 525316 4821697 6 40
12:00:27 3/24/2012 3 24 2012 12 678 524151 4821693 116 39
14:00:24 4/12/2013 4 12 2013 14 658 524098 4821693 116 39
18:00:49 1/15/2010 1 15 2010 18 644 527179 4821705 1 40
4:00:27 1/30/2012 1 30 2012 4 658 522256 4821687 128 40
16:01:52 11/22/2011 11 22 2011 16 654 527201 4821706 1 40
20:00:48 3/28/2013 3 28 2013 20 658 522093 4821687 128 40
8:00:39 4/3/2012 4 3 2012 8 674 521765 4821687 686 40
8:00:39 4/3/2012 4 3 2012 8 674 521765 4821687 687 40
4:00:53 11/25/2009 11 25 2009 4 643 521615 4821686 686 40
4:00:53 11/25/2009 11 25 2009 4 643 521615 4821686 687 40
4:01:14 12/14/2012 12 14 2012 4 670 527385 4821707 2 40
2:00:53 1/30/2012 1 30 2012 2 658 522266 4821689 128 40
22:00:54 1/3/2013 1 3 2013 22 670 523405 4821693 132 40
18:00:39 3/28/2013 3 28 2013 18 677 523229 4821693 132 40
14:00:12 3/19/2010 3 19 2010 14 654 524055 4821696 116 39
22:00:44 4/11/2009 4 11 2009 22 635 522244 4821690 128 40



18:00:48 1/3/2013 1 3 2013 18 670 523418 4821695 132 40
2:00:05 4/6/2009 4 6 2009 2 633 522312 4821692 128 40
10:00:45 4/15/2012 4 15 2012 10 658 523930 4821698 133 40
0:00:22 1/30/2012 1 30 2012 0 658 522270 4821693 128 40
22:00:12 2/2/2014 2 2 2014 22 916 522517 4821694 129 40
14:00:55 11/22/2011 11 22 2011 14 654 527197 4821711 1 40
0:00:29 4/12/2009 4 12 2009 0 635 522243 4821693 128 40
22:00:21 1/29/2012 1 29 2012 22 658 522269 4821694 128 40
18:01:24 3/27/2010 3 27 2010 18 638 524381 4821701 12 40
6:00:48 12/18/2010 12 18 2010 6 801 523361 4821698 132 40
22:00:43 1/5/2014 1 5 2014 22 671 523053 4821697 130 40
14:00:53 4/30/2010 4 30 2010 14 639 524120 4821700 116 39
14:00:21 4/12/2009 4 12 2009 14 635 523719 4821699 133 40
14:00:48 4/21/2014 4 21 2014 14 913 524240 4821701 116 39
22:01:06 4/26/2013 4 26 2013 22 679 521766 4821693 686 40
22:01:06 4/26/2013 4 26 2013 22 679 521766 4821693 687 40
6:00:06 4/23/2008 4 23 2008 6 632 521703 4821693 686 40
6:00:06 4/23/2008 4 23 2008 6 632 521703 4821693 687 40
16:00:22 4/27/2008 4 27 2008 16 634 523296 4821699 132 40
0:00:48 4/6/2009 4 6 2009 0 633 522329 4821696 128 40
18:01:09 3/27/2010 3 27 2010 18 643 524445 4821704 12 40
10:00:56 4/13/2009 4 13 2009 10 639 526000 4821710 4 40
6:00:25 1/30/2012 1 30 2012 6 658 522255 4821696 128 40
8:00:56 4/5/2010 4 5 2010 8 639 524704 4821705 12 40
10:00:55 3/25/2012 3 25 2012 10 666 524056 4821703 116 39
14:00:48 4/3/2014 4 3 2014 14 913 523499 4821701 132 40
0:00:48 4/23/2008 4 23 2008 0 632 521758 4821696 686 40
0:00:48 4/23/2008 4 23 2008 0 632 521758 4821696 687 40
20:01:11 4/9/2014 4 9 2014 20 916 528393 4821721 9 40
14:00:38 1/10/2010 1 10 2010 14 643 523445 4821702 132 40
18:00:53 3/25/2010 3 25 2010 18 653 521661 4821696 686 40
18:00:53 3/25/2010 3 25 2010 18 653 521661 4821696 687 40
8:00:24 1/30/2012 1 30 2012 8 658 522258 4821698 128 40
22:00:11 4/11/2008 4 11 2008 22 635 522324 4821698 128 40
4:01:11 4/13/2009 4 13 2009 4 643 523438 4821702 132 40
0:00:53 4/27/2013 4 27 2013 0 679 521771 4821697 686 40
0:00:53 4/27/2013 4 27 2013 0 679 521771 4821697 687 40
6:00:56 4/13/2009 4 13 2009 6 643 523439 4821703 132 40
18:00:50 4/6/2009 4 6 2009 18 633 522238 4821700 128 40
18:00:48 1/27/2010 1 27 2010 18 644 526421 4821715 3 40
8:00:46 4/12/2009 4 12 2009 8 635 522005 4821699 128 40
8:00:30 4/23/2011 4 23 2011 8 668 526233 4821716 4 40
16:00:49 4/11/2008 4 11 2008 16 631 522588 4821705 129 40
4:00:54 1/6/2014 1 6 2014 4 671 523049 4821708 130 40
6:00:53 1/6/2014 1 6 2014 6 671 523049 4821708 130 40
14:00:43 4/15/2011 4 15 2011 14 659 524946 4821715 8 40
12:00:31 4/23/2008 4 23 2008 12 632 521976 4821705 686 40
12:00:31 4/23/2008 4 23 2008 12 632 521976 4821705 687 40
16:00:54 4/12/2014 4 12 2014 16 909 525141 4821716 8 40
12:01:12 3/21/2014 3 21 2014 12 914 523407 4821710 132 40
18:00:42 4/14/2008 4 14 2008 18 636 523156 4821709 130 40
4:00:53 4/16/2010 4 16 2010 4 654 521893 4821706 686 40
4:00:53 4/16/2010 4 16 2010 4 654 521893 4821706 687 40
20:00:56 1/5/2014 1 5 2014 20 671 523050 4821710 130 40



12:00:45 4/7/2014 4 7 2014 12 909 524742 4821716 12 40
12:00:49 1/10/2010 1 10 2010 12 642 523296 4821712 132 40
0:00:54 1/6/2014 1 6 2014 0 671 523053 4821711 130 40
2:00:53 12/17/2010 12 17 2010 2 801 523382 4821712 132 40
10:00:54 1/24/2010 1 24 2010 10 639 527747 4821731 7 40
16:00:55 3/27/2010 3 27 2010 16 642 525259 4821721 6 40
14:00:20 5/1/2011 5 1 2011 14 658 525019 4821722 8 40
10:01:02 4/17/2014 4 17 2014 10 916 524776 4821721 12 40
16:00:41 4/4/2014 4 4 2014 16 909 525127 4821722 8 40
14:00:24 4/12/2009 4 12 2009 14 633 523407 4821716 132 40
22:00:35 1/10/2010 1 10 2010 22 633 522246 4821712 128 40
16:01:07 4/15/2010 4 15 2010 16 651 525440 4821724 6 40
8:00:53 4/4/2014 4 4 2014 8 909 524596 4821721 12 40
0:00:44 4/12/2008 4 12 2008 0 632 522197 4821713 128 40
2:00:54 1/10/2010 1 10 2010 2 640 522374 4821714 128 40
4:00:54 4/13/2009 4 13 2009 4 648 523287 4821718 132 40
18:00:54 1/9/2010 1 9 2010 18 644 522343 4821715 128 40
12:00:37 4/17/2014 4 17 2014 12 917 524062 4821721 116 39
18:00:54 5/2/2008 5 2 2008 18 636 525118 4821725 8 40
22:00:53 2/15/2010 2 15 2010 22 644 526539 4821732 3 40
22:00:48 4/2/2010 4 2 2010 22 642 523022 4821719 130 40
4:00:53 1/12/2010 1 12 2010 4 633 522209 4821716 128 40
4:00:53 4/10/2012 4 10 2012 4 679 521782 4821715 686 40
4:00:53 4/10/2012 4 10 2012 4 679 521782 4821715 687 40
18:00:56 1/25/2010 1 25 2010 18 642 526406 4821732 3 40
6:00:54 5/1/2009 5 1 2009 6 645 526094 4821731 4 40
4:00:29 1/10/2010 1 10 2010 4 640 522375 4821718 128 40
6:00:54 4/12/2010 4 12 2010 6 650 521829 4821717 686 40
6:00:54 4/12/2010 4 12 2010 6 650 521829 4821717 687 40
8:00:55 1/11/2010 1 11 2010 8 633 522206 4821718 128 40
2:00:14 1/6/2014 1 6 2014 2 671 523042 4821721 130 40
12:00:53 1/10/2010 1 10 2010 12 643 523341 4821722 132 40
10:00:48 4/20/2011 4 20 2011 10 654 523614 4821724 133 40
16:03:25 4/8/2008 4 8 2008 16 637 522479 4821720 129 40
6:00:48 1/7/2013 1 7 2013 6 670 523514 4821724 132 40
10:00:25 4/13/2009 4 13 2009 10 642 525970 4821733 5 40
6:01:11 4/13/2009 4 13 2009 6 648 523283 4821723 132 40
16:00:48 4/1/2014 4 1 2014 16 908 524863 4821729 8 40
18:00:46 2/15/2010 2 15 2010 18 644 526546 4821737 3 40
2:00:39 4/13/2009 4 13 2009 2 648 523276 4821725 132 40
2:00:42 4/28/2011 4 28 2011 2 662 521660 4821720 686 40
2:00:42 4/28/2011 4 28 2011 2 662 521660 4821720 687 40
8:00:24 12/18/2010 12 18 2010 8 801 523273 4821725 132 40
8:00:41 1/7/2013 1 7 2013 8 670 523509 4821727 132 40
12:00:53 4/4/2014 4 4 2014 12 916 523412 4821727 132 40
18:00:55 1/6/2013 1 6 2013 18 670 523515 4821728 132 40
16:00:39 1/11/2010 1 11 2010 16 643 523448 4821728 132 40
4:00:42 4/12/2010 4 12 2010 4 650 521826 4821722 686 40
4:00:42 4/12/2010 4 12 2010 4 650 521826 4821722 687 40
4:00:53 4/28/2011 4 28 2011 4 662 521660 4821722 686 40
4:00:53 4/28/2011 4 28 2011 4 662 521660 4821722 687 40
2:00:55 5/8/2010 5 8 2010 2 651 525465 4821736 6 40
22:00:41 1/30/2012 1 30 2012 22 665 522274 4821725 128 40
18:00:42 4/17/2014 4 17 2014 18 917 524252 4821732 116 39



22:00:57 1/9/2013 1 9 2013 22 670 521971 4821724 686 40
22:00:57 1/9/2013 1 9 2013 22 670 521971 4821724 687 40
4:00:36 1/7/2013 1 7 2013 4 670 523510 4821730 132 40
18:00:48 3/24/2012 3 24 2012 18 671 523404 4821730 132 40
0:00:46 1/9/2010 1 9 2010 0 643 523367 4821732 132 40
18:00:54 1/6/2013 1 6 2013 18 670 523534 4821732 132 40
18:00:47 5/15/2011 5 15 2011 18 667 524368 4821735 116 39
2:00:53 12/26/2013 12 26 2013 2 679 521612 4821726 686 40
2:00:53 12/26/2013 12 26 2013 2 679 521612 4821726 687 40
18:00:54 1/30/2012 1 30 2012 18 665 522309 4821729 128 40
12:01:18 4/30/2010 4 30 2010 12 639 524140 4821735 116 39
0:00:39 12/12/2013 12 12 2013 0 916 527561 4821748 2 40
22:00:12 4/22/2008 4 22 2008 22 632 521813 4821727 686 40
22:00:12 4/22/2008 4 22 2008 22 632 521813 4821727 687 40
16:00:55 3/25/2010 3 25 2010 16 640 524244 4821736 116 39
12:00:54 3/21/2014 3 21 2014 12 916 523549 4821734 132 40
22:00:26 1/6/2013 1 6 2013 22 670 523525 4821734 132 40
22:00:23 4/17/2011 4 17 2011 22 661 521692 4821728 686 40
22:00:23 4/17/2011 4 17 2011 22 661 521692 4821728 687 40
8:00:41 4/10/2012 4 10 2012 8 678 525007 4821740 8 40
14:00:48 4/17/2014 4 17 2014 14 917 524006 4821736 116 39
14:00:44 4/11/2008 4 11 2008 14 631 522654 4821732 129 40
10:01:08 4/4/2014 4 4 2014 10 916 523369 4821735 132 40
20:00:55 1/30/2012 1 30 2012 20 665 522273 4821731 128 40
18:00:39 12/1/2011 12 1 2011 18 659 521630 4821729 686 40
18:00:39 12/1/2011 12 1 2011 18 659 521630 4821729 687 40
6:00:22 4/13/2008 4 13 2008 6 635 522211 4821731 128 40
16:00:41 5/1/2013 5 1 2013 16 658 524029 4821737 116 39
4:00:43 1/30/2012 1 30 2012 4 665 522271 4821732 128 40
12:00:55 4/12/2010 4 12 2010 12 640 525673 4821745 5 40
22:00:56 4/7/2014 4 7 2014 22 913 521886 4821731 686 40
22:00:56 4/7/2014 4 7 2014 22 913 521886 4821731 687 40
6:00:33 1/6/2014 1 6 2014 6 907 523245 4821736 132 40
14:00:49 1/6/2013 1 6 2013 14 670 523457 4821737 132 40
8:01:18 1/30/2012 1 30 2012 8 665 522306 4821734 128 40
6:00:53 4/14/2011   4       14      2011    6       662     521689  4821732 686     40
6:00:53 4/14/2011       4       14      2011    6       662     521689  4821732 687     40
18:00:21        4/6/2009        4       6       2009    18      641     522500  4821735 129     40
8:01:03 3/30/2014       3       30      2014    8       916     524758  4821743 12      40
2:00:30 1/6/2014        1       6       2014    2       907     523226  4821738 132     40
16:00:47        1/6/2013        1       6       2013    16      670     523472  4821739 132     40
6:00:45 1/30/2012       1       30      2012    6       665     522275  4821735 128     40
10:00:43        1/10/2010       1       10      2010    10      642     523284  4821739 132     40
4:01:23 4/13/2008       4       13      2008    4       635     522216  4821735 128     40
0:00:55 4/18/2011       4       18      2011    0       661     521689  4821734 686     40
0:00:55 4/18/2011       4       18      2011    0       661     521689  4821734 687     40
18:00:54        1/29/2012       1       29      2012    18      658     522587  4821737 129     40
10:00:41        4/23/2008       4       23      2008    10      632     521982  4821736 128     40
22:00:41        12/20/2009      12      20      2009    22      647     523192  4821740 132     40
4:00:54 1/6/2014        1       6       2014    4       907     523226  4821742 132     40
0:00:48 1/30/2012       1       30      2012    0       665     522260  4821739 128     40
14:00:38        3/31/2012       3       31      2012    14      678     525898  4821752 5       40
20:00:56        12/17/2013      12      17      2013    20      913     527880  4821760 7       40
2:00:33 1/30/2012       1       30      2012    2       665     522263  4821739 128     40



14:00:44        3/19/2010       3       19      2010    14      640     523559  4821744 132     40
16:00:48        4/17/2011       4       17      2011    16      661     523921  4821745 133     40
20:00:50        1/29/2012       1       29      2012    20      658     522294  4821740 128     40
16:00:53        1/30/2012       1       30      2012    16      665     522228  4821740 128     40
16:00:38        1/24/2010       1       24      2010    16      639     527881  4821762 7       40
22:00:12        4/11/2008       4       11      2008    22      632     522186  4821741 128     40
0:00:44 4/14/2008       4       14      2008    0       635     522186  4821741 128     40
22:00:21        4/13/2008       4       13      2008    22      635     522189  4821741 128     40
2:00:41 4/13/2009       4       13      2009    2       643     523407  4821746 132     40
12:01:08        4/17/2014       4       17      2014    12      909     524096  4821748 116     39
10:00:49        4/21/2014       4       21      2014    10      914     524305  4821749 116     39
14:01:11        4/11/2010       4       11      2010    14      746     526441  4821757 3       40
0:00:43 1/11/2010       1       11      2010    0       633     522216  4821742 128     40
2:00:24 12/14/2010      12      14      2010    2       801     522233  4821742 128     40
18:00:48        4/5/2010        4       5       2010    18      746     524362  4821750 116     39
12:00:41        3/25/2014       3       25      2014    12      909     524753  4821752 12      40
14:00:53        1/10/2010       1       10      2010    14      640     523187  4821746 130     40
0:01:46 11/28/2010      11      28      2010    0       650     528654  4821768 10      40
6:00:10 1/11/2010       1       11      2010    6       633     522162  4821743 128     40
14:00:26        4/8/2008        4       8       2008    14      631     522759  4821746 129     40
12:00:54        1/10/2010       1       10      2010    12      640     523188  4821748 132     40
4:00:37 4/14/2011       4       14      2011    4       662     521674  4821743 686     40
4:00:37 4/14/2011       4       14      2011    4       662     521674  4821743 687     40
16:00:42        4/5/2009        4       5       2009    16      635     523028  4821748 130     40
4:00:54 1/18/2010       1       18      2010    4       643     527127  4821764 1       40
10:00:44        4/23/2011       4       23      2011    10      666     525748  4821759 5       40
14:00:50        4/10/2010       4       10      2010    14      639     525903  4821759 5       40
0:00:34 1/6/2014        1       6       2014    0       907     523366  4821750 132     40
12:00:44        4/8/2008        4       8       2008    12      637     523277  4821750 132     40
2:00:23 4/13/2008       4       13      2008    2       635     522217  4821746 128     40
10:00:23        4/17/2011       4       17      2011    10      659     521832  4821745 686     40
10:00:23        4/17/2011       4       17      2011    10      659     521832  4821745 687     40
14:01:02        4/5/2012        4       5       2012    14      679     525357  4821758 6       40
4:00:53 1/11/2010       1       11      2010    4       633     522212  4821747 128     40
4:00:48 4/23/2008       4       23      2008    4       632     521699  4821747 686     40
4:00:48 4/23/2008       4       23      2008    4       632     521699  4821747 687     40
10:00:43        5/2/2011        5       2       2011    10      664     523804  4821754 133     40
14:00:53        4/18/2013       4       18      2013    14      671     525709  4821762 5       40
2:00:53 1/7/2013        1       7       2013    2       670     523574  4821755 132     40
8:00:21 4/18/2009       4       18      2009    8       645     527086  4821768 1       40
10:00:53        1/10/2010       1       10      2010    10      643     523323  4821755 132     40
22:00:28        1/11/2010       1       11      2010    22      633     522739  4821753 129     40
18:01:09        1/11/2010       1       11      2010    18      633     522742  4821753 129     40
8:01:16 3/24/2012       3       24      2012    8       676     523809  4821757 133     40
18:01:24        4/9/2010        4       9       2010    18      644     526583  4821767 3       40
2:00:48 12/16/2009      12      16      2009    2       640     522372  4821753 128     40
4:00:54 12/27/2013      12      27      2013    4       913     526683  4821769 3       40
0:00:43 4/13/2008       4       13      2008    0       635     522205  4821753 128     40
16:00:54        3/25/2012       3       25      2012    16      680     523573  4821758 132     40
0:01:11 1/7/2013        1       7       2013    0       670     523579  4821758 132     40
22:00:42        1/29/2012       1       29      2012    22      665     522279  4821755 128     40
14:01:21        4/24/2011       4       24      2011    14      666     525899  4821768 5       40
8:00:30 1/5/2013        1       5       2013    8       670     523259  4821758 132     40
2:00:30 4/23/2008       4       23      2008    2       632     521704  4821753 686     40



2:00:30 4/23/2008       4       23      2008    2       632     521704  4821753 687     40
18:00:50        4/18/2013       4       18      2013    18      671     525318  4821766 6       40
18:00:43        4/27/2008       4       27      2008    18      634     523235  4821759 132     40
0:00:55 1/12/2010       1       12      2010    0       633     522205  4821755 128     40
16:00:41        4/6/2009        4       6       2009    16      648     522840  4821758 130     40
12:00:48        4/17/2014       4       17      2014    12      916     523981  4821763 133     40
16:00:53        4/27/2008       4       27      2008    16      631     523429  4821761 132     40
6:00:55 12/22/2012      12      22      2012    6       666     527761  4821778 7       40
6:00:26 12/14/2010      12      14      2010    6       801     522204  4821758 128     40
6:00:14 12/13/2012      12      13      2012    6       670     527250  4821777 2       40
4:01:16 3/29/2010       3       29      2010    4       638     521649  4821757 686     40
4:01:16 3/29/2010       3       29      2010    4       638     521649  4821757 687     40
10:00:53        5/5/2011        5       5       2011    10      664     525964  4821774 5       40
2:00:57 12/16/2010      12      16      2010    2       801     523335  4821765 132     40
16:00:56        4/5/2009        4       5       2009    16      634     523284  4821765 132     40
4:00:42 12/16/2010      12      16      2010    4       801     523337  4821766 132     40
0:00:50 2/26/2012       2       26      2012    0       666     527544  4821783 2       40
2:01:00 1/5/2013        1       5       2013    2       670     523442  4821767 132     40
20:00:47        1/9/2013        1       9       2013    20      670     521980  4821762 128     40
22:00:16        4/12/2008       4       12      2008    22      635     522171  4821763 128     40
14:00:41        3/28/2013       3       28      2013    14      663     524057  4821770 116     39
2:00:55 11/27/2010      11      27      2010    2       650     526483  4821779 3       40
0:00:35 1/10/2010       1       10      2010    0       643     523255  4821768 132     40
6:00:41 4/27/2009       4       27      2009    6       640     527424  4821784 2       40
12:00:44        1/29/2012       1       29      2012    12      658     523192  4821768 132     40
4:00:25 12/14/2010      12      14      2010    4       801     522192  4821765 128     40
18:00:49        4/12/2010       4       12      2010    18      643     522379  4821765 128     40
10:00:47        1/14/2010       1       14      2010    10      643     526195  4821779 4       40
0:00:47 1/5/2013        1       5       2013    0       670     523446  4821769 132     40
16:00:47        3/28/2013       3       28      2013    16      663     524044  4821772 116     39
18:00:53        4/11/2008       4       11      2008    18      632     522194  4821766 128     40
18:01:05        3/27/2010       3       27      2010    18      643     523738  4821772 133     40
12:00:27        4/14/2009       4       14      2009    12      643     525746  4821779 5       40
18:01:12        4/6/2010        4       6       2010    18      644     526737  4821784 3       40
4:00:42 11/17/2010      11      17      2010    4       651     522903  4821770 130     40
14:00:54        3/25/2012       3       25      2012    14      678     524367  4821776 116     39
22:00:42        12/17/2010      12      17      2010    22      801     523375  4821773 132     40
18:00:54        4/8/2014        4       8       2014    18      909     525165  4821780 8       40
0:00:53 12/17/2010      12      17      2010    0       801     523367  4821774 132     40
22:00:53        12/16/2010      12      16      2010    22      801     523318  4821774 132     40
14:00:56        4/15/2011       4       15      2011    14      663     524826  4821779 8       40
14:00:36        3/22/2014       3       22      2014    14      916     523266  4821774 132     40
8:00:48 12/16/2010      12      16      2010    8       801     523366  4821775 132     40
22:00:15        4/19/2009       4       19      2009    22      646     521807  4821770 686     40
22:00:15        4/19/2009       4       19      2009    22      646     521807  4821770 687     40
12:00:44        4/12/2009       4       12      2009    12      635     523676  4821776 133     40
16:01:18        4/12/2009       4       12      2009    16      646     523505  4821776 132     40
4:00:31 12/22/2012      12      22      2012    4       666     527826  4821793 7       40
2:00:53 4/5/2010        4       5       2010    2       640     523749  4821778 133     40
18:00:53        12/17/2010      12      17      2010    18      801     523371  4821777 132     40
10:00:53        5/10/2010       5       10      2010    10      640     524146  4821779 116     39
4:00:23 1/18/2010       1       18      2010    4       640     527257  4821791 2       40
8:01:02 12/14/2010      12      14      2010    8       801     522255  4821774 128     40
12:00:12        4/16/2009       4       16      2009    12      637     524901  4821784 8       40



14:00:48        3/16/2014       3       16      2014    14      917     525303  4821786 6       40
8:00:48 1/4/2013        1       4       2013    8       679     522725  4821777 129     40
12:00:53        1/6/2013        1       6       2013    12      670     523375  4821780 132     40
12:00:21        4/10/2010       4       10      2010    12      654     528603  4821800 10      40
20:00:58        1/29/2012       1       29      2012    20      665     522257  4821777 128     40
14:00:54        4/21/2014       4       21      2014    14      914     524269  4821784 116     39
18:00:38        3/26/2013       3       26      2013    18      671     522729  4821779 129     40
14:00:41        4/17/2014       4       17      2014    14      909     523956  4821783 133     40
14:00:41        4/3/2012        4       3       2012    14      678     526227  4821792 4       40
10:00:21        1/6/2013        1       6       2013    10      670     523377  4821782 132     40
18:00:54        3/27/2010       3       27      2010    18      641     524558  4821787 12      40
10:00:44        1/29/2012       1       29      2012    10      658     523198  4821782 132     40
6:01:06 1/4/2013        1       4       2013    6       679     522724  4821781 129     40
14:00:41        1/24/2010       1       24      2010    14      639     527902  4821800 7       40
6:00:19 4/16/2010       4       16      2010    6       654     522004  4821779 128     40
10:01:50        3/16/2013       3       16      2013    10      663     523604  4821784 133     40
2:00:47 1/12/2010       1       12      2010    2       633     522206  4821779 128     40
2:00:48 1/11/2010       1       11      2010    2       633     522210  4821779 128     40
16:00:49        4/5/2009        4       5       2009    16      637     523377  4821783 132     40
12:00:53        4/4/2014        4       4       2014    12      913     523179  4821784 130     40
22:00:21        1/19/2012       1       19      2012    22      666     527148  4821799 1       40
6:00:49 12/16/2010      12      16      2010    6       801     523350  4821784 132     40
4:00:23 1/4/2013        1       4       2013    4       679     522722  4821783 129     40
18:00:54        2/25/2012       2       25      2012    18      666     527639  4821802 7       40
0:00:22 2/3/2014        2       3       2014    0       916     522443  4821783 129     40
18:00:23        4/14/2008       4       14      2008    18      632     523110  4821785 130     40
16:00:56        3/22/2014       3       22      2014    16      916     523164  4821786 130     40
20:00:52        1/19/2012       1       19      2012    20      666     527150  4821801 1       40
14:00:56        4/4/2014        4       4       2014    14      909     524828  4821792 8       40
8:00:54 4/11/2008       4       11      2008    8       637     523662  4821789 133     40
2:00:56 1/9/2010        1       9       2010    2       639     523440  4821789 132     40
18:00:49        4/17/2010       4       17      2010    18      646     525354  4821796 6 40
18:00:43 4/5/2009 4 5 2009 18 633 522879 4821788 130 40
16:00:48 4/6/2009 4 6 2009 16 638 522778 4821789 129 40
12:00:42 3/25/2012 3 25 2012 12 670 524014 4821793 116 39
8:00:17 4/13/2009 4 13 2009 8 648 523352 4821791 132 40
8:00:53 1/10/2010 1 10 2010 8 640 522345 4821789 128 40
14:00:52 3/27/2010 3 27 2010 14 644 525721 4821801 5 40
18:00:21 4/16/2014 4 16 2014 18 909 525330 4821800 6 40
12:00:23 3/24/2012 3 24 2012 12 680 524086 4821795 116 39
2:00:53 11/27/2010 11 27 2010 2 642 526456 4821805 3 40
20:02:39 4/23/2011 4 23 2011 20 666 525599 4821802 5 40
0:00:53 12/16/2010 12 16 2010 0 801 523356 4821794 132 40
4:00:54 4/12/2008 4 12 2008 4 635 522415 4821792 129 40
16:00:26 4/12/2009 4 12 2009 16 633 523411 4821795 132 40
8:00:35 4/12/2010 4 12 2010 8 650 523434 4821796 132 40
6:00:55 12/17/2013 12 17 2013 6 913 527122 4821810 1 40
14:00:39 4/19/2014 4 19 2014 14 917 525894 4821806 5 40
10:00:44 4/10/2008 4 10 2008 10 633 523737 4821798 133 40
12:01:03 4/4/2012 4 4 2012 12 672 525788 4821806 5 40
18:00:47 3/25/2012 3 25 2012 18 671 523429 4821798 132 40
12:00:41 3/25/2012 3 25 2012 12 677 524021 4821802 116 39
12:00:56 4/20/2014 4 20 2014 12 908 523849 4821801 133 40
3:00:26 4/12/2010 4 12 2010 3 801 521792 4821795 686 40



3:00:26 4/12/2010 4 12 2010 3 801 521792 4821795 687 40
18:00:47 4/6/2009 4 6 2009 18 648 522449 4821797 129 40
16:00:30 4/18/2013 4 18 2013 16 671 525404 4821809 6 40
2:00:47 4/12/2008 4 12 2008 2 635 522410 4821799 129 40
14:00:53 4/14/2014 4 14 2014 14 909 525725 4821811 5 40
10:00:47 4/18/2009 4 18 2009 10 645 527348 4821818 2 40
4:00:54 1/24/2010 1 24 2010 4 639 526425 4821814 3 40
6:00:54 12/2/2010 12 2 2010 6 642 526664 4821815 3 40
0:00:53 11/28/2011 11 28 2011 0 801 523262 4821803 132 40
12:00:30 4/11/2014 4 11 2014 12 907 524386 4821807 12 40
14:00:56 3/19/2010 3 19 2010 14 644 523849 4821806 133 40
8:00:53 12/10/2011 12 10 2011 8 655 523197 4821803 132 40
14:00:22 4/24/2011 4 24 2011 14 658 525738 4821813 5 40
16:00:50 4/11/2008 4 11 2008 16 635 522722 4821803 129 40
10:00:25 4/29/2011 4 29 2011 10 668 527367 4821820 2 40
6:00:42 4/12/2010 4 12 2010 6 801 521782 4821801 686 40
6:00:42 4/12/2010 4 12 2010 6 801 521782 4821801 687 40
14:00:30 4/11/2008 4 11 2008 14 635 522722 4821804 129 40
14:00:26 4/27/2008 4 27 2008 14 633 523370 4821807 132 40
6:00:55 1/10/2010 1 10 2010 6 640 522299 4821803 128 40
12:00:48 3/24/2012 3 24 2012 12 676 523801 4821809 133 40
18:00:47 4/8/2011 4 8 2011 18 668 524471 4821811 12 40
14:00:44 3/19/2010 3 19 2010 14 652 524183 4821811 116 39
12:00:26 4/1/2014 4 1 2014 12 909 524394 4821812 12 40
18:00:53 4/11/2008 4 11 2008 18 635 522662 4821806 129 40
16:00:48 4/21/2008 4 21 2008 16 635 521785 4821804 686 40
16:00:48 4/21/2008 4 21 2008 16 635 521785 4821804 687 40
16:06:57 4/1/2012 4 1 2012 16 641 521770 4821804 686 40
16:06:57 4/1/2012 4 1 2012 16 641 521770 4821804 687 40
22:00:24 12/17/2013 12 17 2013 22 913 527582 4821826 2 40
22:00:54 4/18/2013 4 18 2013 22 671 524037 4821813 115 38
10:00:41 4/4/2014 4 4 2014 10 913 523222 4821810 132 40
18:00:41 4/10/2014 4 10 2014 18 909 525823 4821819 5 40
8:01:17 4/11/2010 4 11 2010 8 647 521958 4821806 686 40
8:01:17 4/11/2010 4 11 2010 8 647 521958 4821806 687 40
18:01:45 3/28/2010 3 28 2010 18 643 524949 4821817 8 40
4:00:30 1/7/2014 1 7 2014 4 916 521693 4821806 686 40
4:00:30 1/7/2014 1 7 2014 4 916 521693 4821806 687 40
2:00:55 11/28/2011 11 28 2011 2 801 523249 4821811 300 40
14:01:11 3/24/2012 3 24 2012 14 680 524133 4821815 115 38
18:00:54 1/27/2014 1 27 2014 18 916 523044 4821811 130 40
12:00:56 4/7/2014 4 7 2014 12 908 524995 4821819 113 40
12:01:18 4/20/2014 4 20 2014 12 909 523550 4821814 300 40
18:00:33 3/28/2013 3 28 2013 18 679 523286 4821813 300 40
14:01:24 4/11/2010 4 11 2010 14 654 526031 4821823 4 40
12:02:56 4/12/2010 4 12 2010 12 651 525712 4821823 5 40
12:00:41 5/1/2011 5 1 2011 12 664 525705 4821824 111 41
18:00:42 4/14/2008 4 14 2008 18 635 523229 4821815 300 40
2:00:56 1/4/2013 1 4 2013 2 679 522729 4821813 298 40
12:00:51 4/4/2012 4 4 2012 12 675 525632 4821824 111 41
18:00:54 4/23/2011 4 23 2011 18 667 524651 4821821 114 40
14:00:41 4/4/2014 4 4 2014 14 908 523906 4821818 301 40
18:00:24 4/10/2014 4 10 2014 18 916 525595 4821825 111 41
22:00:33 1/6/2014 1 6 2014 22 671 522626 4821815 298 40



2:00:42 1/18/2010 1 18 2010 2 643 527079 4821832 99 41
6:01:25 11/29/2011 11 29 2011 6 801 523244 4821818 300 40
14:00:44 4/22/2009 4 22 2009 14 642 525931 4821828 111 41
18:00:55 2/13/2013 2 13 2013 18 666 522060 4821815 297 40
4:00:35 1/14/2010 1 14 2010 4 644 527156 4821834 99 41
0:00:49 1/7/2014 1 7 2014 0 671 522632 4821817 298 40
18:00:42 4/11/2008 4 11 2008 18 635 522706 4821817 298 40
10:00:43 5/2/2011 5 2 2011 10 666 523844 4821822 301 40
4:00:44 1/14/2010 1 14 2010 4 640 526998 4821835 99 41
2:00:17 1/7/2014 1 7 2014 2 671 522628 4821819 298 40
2:00:49 4/14/2011 4 14 2011 2 662 521648 4821816 694 39
2:00:49 4/14/2011 4 14 2011 2 662 521648 4821816 695 39
20:00:50 1/6/2014 1 6 2014 20 671 522630 4821820 298 40
10:00:47 4/4/2014 4 4 2014 10 908 523646 4821823 301 40
8:00:56 4/5/2010 4 5 2010 8 638 523784 4821824 301 40
14:00:38 4/3/2012 4 3 2012 14 675 525629 4821832 111 41
12:00:41 4/16/2011 4 16 2011 12 662 525350 4821831 112 40
18:00:54 4/19/2013 4 19 2013 18 677 523952 4821828 301 40
18:01:09 1/8/2010 1 8 2010 18 644 522479 4821823 298 40
6:00:49 1/14/2010 1 14 2010 6 644 527136 4821841 99 41
18:01:28 4/24/2011 4 24 2011 18 668 527715 4821845 102 41
16:01:12 3/25/2010 3 25 2010 16 639 526140 4821839 107 41
16:00:51 4/4/2014 4 4 2014 16 913 523397 4821829 300 40
0:00:55 4/18/2009 4 18 2009 0 647 521732 4821824 694 39
0:00:55 4/18/2009 4 18 2009 0 647 521732 4821824 695 39
4:00:48 4/28/2008 4 28 2008 4 631 521916 4821825 694 39
4:00:48 4/28/2008 4 28 2008 4 631 521916 4821825 695 39
6:00:51 4/23/2014 4 23 2014 6 917 525515 4821838 112 40
8:00:41 4/3/2012 4 3 2012 8 680 521816 4821825 694 39
8:00:41 4/3/2012 4 3 2012 8 680 521816 4821825 695 39
16:00:53 4/7/2010 4 7 2010 16 638 521673 4821826 694 39
16:00:53 4/7/2010 4 7 2010 16 638 521673 4821826 695 39
2:01:23 5/15/2011 5 15 2011 2 666 527127 4821846 99 41
22:00:53 1/8/2010 1 8 2010 22 644 522480 4821830 298 40
12:00:43 4/17/2010 4 17 2010 12 654 526343 4821844 107 41
10:00:43 5/2/2011 5 2 2011 10 665 525873 4821843 111 41
4:00:54 4/13/2009 4 13 2009 4 640 522431 4821830 298 40
20:00:48 12/23/2012 12 23 2012 20 666 526501 4821845 103 41
10:01:24 5/12/2011 5 12 2011 10 667 526114 4821845 107 41
2:00:35 4/13/2009 4 13 2009 2 640 522433 4821832 298 40
0:00:39 1/4/2013 1 4 2013 0 679 522795 4821833 299 40
2:00:50 1/12/2010 1 12 2010 2 643 524673 4821840 114 40
18:00:43 5/9/2011 5 9 2011 18 664 526947 4821850 99 41
10:00:59 4/11/2014 4 11 2014 10 907 524423 4821841 114 40
4:00:55 1/7/2014 1 7 2014 4 671 522673 4821836 298 40
16:00:42 1/29/2012 1 29 2012 16 658 522809 4821836 299 40
6:00:53 4/8/2009 4 8 2009 6 641 522291 4821835 297 40
18:00:23 4/5/2009 4 5 2009 18 635 522924 4821837 299 40
12:00:49 3/25/2012 3 25 2012 12 671 523795 4821840 301 40
4:00:52 4/8/2009 4 8 2009 4 641 522287 4821835 297 40
2:00:53 12/22/2012 12 22 2012 2 666 528014 4821857 102 41
6:00:48 4/13/2009 4 13 2009 6 640 522436 4821837 298 40
18:00:43 12/16/2010 12 16 2010 18 801 523305 4821840 300 40
6:00:48 4/28/2008 4 28 2008 6 631 521917 4821836 694 39



6:00:48 4/28/2008 4 28 2008 6 631 521917 4821836 695 39
14:00:26 1/11/2010 1 11 2010 14 639 524185 4821845 115 38
14:00:54 4/3/2012 4 3 2012 14 673 525617 4821850 111 41
0:00:24 4/13/2009 4 13 2009 0 640 522427 4821839 298 40
20:00:48 4/18/2013 4 18 2013 20 677 524122 4821845 115 38
12:00:56 1/11/2010 1 11 2010 12 639 524185 4821845 115 38
22:00:56 4/12/2009 4 12 2009 22 640 522455 4821840 298 40
2:00:53 1/24/2010 1 24 2010 2 639 526342 4821855 107 41
6:00:41 4/10/2012 4 10 2012 6 679 521813 4821839 694 39
6:00:41 4/10/2012 4 10 2012 6 679 521813 4821839 695 39
0:00:54 4/19/2013 4 19 2013 0 671 524046 4821847 115 38
10:00:49 1/21/2012 1 21 2012 10 666 526117 4821855 107 41
8:00:55 4/4/2014 4 4 2014 8 908 523623 4821847 301 40
14:00:41 5/1/2009 5 1 2009 14 646 523117 4821845 299 40
6:00:47 4/26/2012 4 26 2012 6 657 521796 4821841 694 39
6:00:47 4/26/2012 4 26 2012 6 657 521796 4821841 695 39
14:00:55 1/11/2010 1 11 2010 14 640 524137 4821849 115 38
14:00:47 1/29/2012 1 29 2012 14 658 522926 4821845 299 40
2:00:47 4/8/2009 4 8 2009 2 641 522292 4821843 297 40
14:00:41 4/3/2012 4 3 2012 14 670 526304 4821858 107 41
16:00:44 4/12/2008 4 12 2008 16 636 526319 4821858 107 41
0:00:53 1/12/2010 1 12 2010 0 643 526147 4821858 107 41
14:00:42 1/10/2010 1 10 2010 14 644 523394 4821848 300 40
12:00:58 1/10/2010 1 10 2010 12 644 523397 4821849 300 40
18:00:17 4/6/2009 4 6 2009 18 633 522586 4821847 298 40
18:00:53 4/11/2009 4 11 2009 18 647 523821 4821852 301 40
18:00:54 1/15/2010 1 15 2010 18 640 527069 4821864 99 41
16:00:32 4/1/2014 4 1 2014 16 907 524368 4821855 115 38
6:00:56 4/22/2012 4 22 2012 6 671 523432 4821852 300 40
22:00:20 4/11/2008 4 11 2008 22 633 522455 4821849 298 40
0:00:55 4/14/2008 4 14 2008 0 633 522319 4821849 297 40
14:00:44 3/24/2012 3 24 2012 14 678 524198 4821856 115 38
4:00:42 4/15/2008 4 15 2008 4 635 522389 4821850 298 40
12:00:42 4/23/2011 4 23 2011 12 666 525705 4821862 111 41
14:00:43 4/5/2010 4 5 2010 14 746 524386 4821858 114 40
12:00:54 3/25/2010 3 25 2010 12 640 524638 4821859 114 40
22:00:36 4/13/2008 4 13 2008 22 633 522335 4821851 297 40
6:00:42 4/15/2008 4 15 2008 6 635 522386 4821851 298 40
22:00:54 1/15/2010 1 15 2010 22 640 527066 4821869 99 41
12:00:42 5/1/2011 5 1 2011 12 658 525223 4821861 112 40
18:00:51 12/13/2010 12 13 2010 18 801 521952 4821850 694 39
18:00:51 12/13/2010 12 13 2010 18 801 521952 4821850 695 39
12:00:47 1/11/2010 1 11 2010 12 640 524139 4821858 115 38
22:00:56 4/27/2008 4 27 2008 22 634 521695 4821850 694 39
22:00:56 4/27/2008 4 27 2008 22 634 521695 4821850 695 39
18:01:09 4/20/2008 4 20 2008 18 635 521687 4821850 694 39
18:01:09 4/20/2008 4 20 2008 18 635 521687 4821850 695 39
10:00:56 4/10/2010 4 10 2010 10 654 528640 4821876 108 41
0:00:47 4/12/2008 4 12 2008 0 633 522453 4821854 298 40
18:00:37 4/14/2008 4 14 2008 18 635 522575 4821855 298 40
16:00:25 1/11/2010 1 11 2010 16 644 524228 4821861 115 38
10:00:46 4/11/2012 4 11 2012 10 670 525950 4821868 111 41
16:00:53 1/11/2010 1 11 2010 16 640 524136 4821861 115 38
18:00:47 1/17/2010 1 17 2010 18 640 526491 4821870 103 41



22:00:53 4/7/2009 4 7 2009 22 641 522297 4821855 297 40
0:00:36 4/8/2009 4 8 2009 0 641 522271 4821855 297 40
10:00:55 4/23/2011 4 23 2011 10 668 525798 4821867 111 41
14:00:48 4/3/2012 4 3 2012 14 666 525916 4821868 111 41
0:00:42 4/28/2008 4 28 2008 0 634 521691 4821854 694 39
0:00:42 4/28/2008 4 28 2008 0 634 521691 4821854 695 39
10:00:41 4/21/2014 4 21 2014 10 913 524279 4821863 115 38
14:00:53 3/25/2014 3 25 2014 14 918 524224 4821863 115 38
18:00:44 1/3/2009 1 3 2009 18 632 523035 4821860 299 40
0:00:13 1/4/2014 1 4 2014 0 916 521741 4821856 694 39
0:00:13 1/4/2014 1 4 2014 0 916 521741 4821856 695 39
8:00:54 1/7/2014 1 7 2014 8 671 522678 4821859 298 40
6:00:53 1/7/2014 1 7 2014 6 671 522673 4821859 298 40
18:01:07 1/17/2010 1 17 2010 18 643 526468 4821873 103 41
14:00:48 1/11/2010 1 11 2010 14 644 524228 4821865 115 38
20:00:53 3/28/2013 3 28 2013 20 679 521872 4821857 694 39
20:00:53 3/28/2013 3 28 2013 20 679 521872 4821857 695 39
18:00:42 1/16/2010 1 16 2010 18 640 527660 4821879 102 41
10:00:41 3/24/2012 3 24 2012 10 680 524161 4821866 115 38
12:00:49 4/12/2009 4 12 2009 12 648 523897 4821866 301 40
10:00:42 3/24/2012 3 24 2012 10 676 523895 4821867 301 40
16:00:48 4/5/2010 4 5 2010 16 746 524396 4821869 114 40
14:00:48 3/19/2010 3 19 2010 14 642 523724 4821868 301 40
6:00:54 1/14/2010 1 14 2010 6 643 527001 4821881 99 41
12:00:48 1/11/2010 1 11 2010 12 644 524230 4821870 115 38
18:00:22 12/15/2010 12 15 2010 18 801 522944 4821867 299 40
22:00:45 4/17/2009 4 17 2009 22 647 521741 4821863 694 39
22:00:45 4/17/2009 4 17 2009 22 647 521741 4821863 695 39
12:01:18 4/4/2012 4 4 2012 12 673 526166 4821879 107 41
16:00:49 1/10/2010 1 10 2010 16 642 523461 4821869 300 40
6:00:53 1/4/2009 1 4 2009 6 632 522916 4821867 299 40
8:00:44 1/4/2009 1 4 2009 8 632 522918 4821868 299 40
2:00:56 1/12/2010 1 12 2010 2 639 524952 4821876 113 40
0:00:53 1/24/2010 1 24 2010 0 639 526177 4821881 107 41
12:00:53 3/24/2012 3 24 2012 12 679 524186 4821874 115 38
2:00:53 1/17/2014 1 17 2014 2 913 528193 4821890 104 41
8:00:42 5/1/2011 5 1 2011 8 658 525842 4821880 111 41
16:00:53 2/21/2010 2 21 2010 16 644 525833 4821881 111 41
10:00:48 5/1/2011 5 1 2011 10 658 525844 4821884 111 41
2:00:47 5/8/2010 5 8 2010 2 652 524407 4821880 114 40
8:00:49 3/29/2010 3 29 2010 8 638 521761 4821871 694 39
8:00:49 3/29/2010 3 29 2010 8 638 521761 4821871 695 39
14:00:23 4/1/2014 4 1 2014 14 909 524422 4821881 114 40
18:00:47 4/6/2010 4 6 2010 18 655 526788 4821891 103 41
22:00:55 11/30/2010 11 30 2010 22 639 522770 4821877 298 40
12:00:50 3/26/2012 3 26 2012 12 677 524052 4821881 115 38
4:01:46 1/4/2009 1 4 2009 4 632 522922 4821878 299 40
18:00:53 3/26/2013 3 26 2013 18 679 522498 4821878 298 40
18:00:54 4/11/2008 4 11 2008 18 633 522590 4821878 298 40
12:01:11 4/16/2011 4 16 2011 12 650 525307 4821888 112 40
8:00:36 4/11/2014 4 11 2014 8 909 525620 4821889 111 41
10:00:27 4/5/2010 4 5 2010 10 638 523940 4821884 301 40
2:02:15 1/4/2009 1 4 2009 2 632 522922 4821881 299 40
16:00:41 4/11/2014 4 11 2014 16 913 524900 4821888 113 40



0:00:47 12/17/2013 12 17 2013 0 913 527212 4821897 100 41
22:00:53 1/3/2009 1 3 2009 22 632 522998 4821882 299 40
2:00:53 3/29/2010 3 29 2010 2 638 521652 4821878 694 39
2:00:53 3/29/2010 3 29 2010 2 638 521652 4821878 695 39
10:00:54 1/10/2010 1 10 2010 10 644 523376 4821885 300 40
12:00:48 4/4/2012 4 4 2012 12 679 525987 4821895 111 41
22:00:54 1/9/2010 1 9 2010 22 644 522425 4821883 298 40
18:00:42 2/21/2010 2 21 2010 18 642 526097 4821897 107 41
14:00:45 4/8/2008 4 8 2008 14 637 522911 4821886 299 40
8:02:10 4/12/2010 4 12 2010 8 644 523588 4821888 300 40
12:00:54 12/26/2010 12 26 2010 12 642 526601 4821899 103 41
10:00:24 4/11/2010 4 11 2010 10 647 521958 4821883 694 39
10:00:24 4/11/2010 4 11 2010 10 647 521958 4821883 695 39
14:00:48 4/4/2014 4 4 2014 14 913 523414 4821889 300 40
16:00:35 1/11/2010 1 11 2010 16 639 524252 4821892 115 38
0:00:55 12/13/2012 12 13 2012 0 670 527152 4821903 99 41
2:00:49 1/12/2010 1 12 2010 2 644 525631 4821897 111 41
0:01:15 1/4/2009 1 4 2009 0 632 522971 4821888 299 40
2:00:42 4/19/2013 4 19 2013 2 671 523976 4821892 301 40
2:00:53 12/13/2012 12 13 2012 2 670 527162 4821904 99 41
8:00:37 4/5/2012 4 5 2012 8 670 527538 4821906 100 41
12:00:43 4/5/2010 4 5 2010 12 638 523962 4821893 301 40
4:00:56 4/12/2008 4 12 2008 4 633 522472 4821888 298 40
10:00:43 4/12/2010 4 12 2010 10 650 523697 4821892 301 40
16:00:46 4/17/2014 4 17 2014 16 909 524412 4821895 114 40
4:01:25 1/17/2014 1 17 2014 4 913 528151 4821909 104 41
12:00:44 5/1/2011 5 1 2011 12 666 525519 4821900 112 40
12:00:41 1/21/2012 1 21 2012 12 666 526038 4821902 107 41
4:00:48 1/14/2010 1 14 2010 4 642 526646 4821905 103 41
6:00:47 4/15/2009 4 15 2009 6 646 522475 4821891 298 40
18:00:42 4/11/2008 4 11 2008 18 632 522466 4821891 298 40
2:00:21 4/28/2008 4 28 2008 2 631 521858 4821889 694 39
2:00:21 4/28/2008 4 28 2008 2 631 521858 4821889 695 39
6:00:42 1/17/2014 1 17 2014 6 913 528147 4821913 104 41
18:00:54 3/25/2010 3 25 2010 18 654 526606 4821907 103 41
18:00:56 1/28/2012 1 28 2012 18 665 523228 4821894 300 40
10:00:47 5/6/2010 5 6 2010 10 639 525242 4821901 112 40
10:00:48 4/20/2010 4 20 2010 10 650 523805 4821896 301 40
10:00:43 5/5/2010 5 5 2010 10 639 525911 4821904 111 41
18:00:53 4/10/2010 4 10 2010 18 641 521729 4821890 694 39
18:00:53 4/10/2010 4 10 2010 18 641 521729 4821890 695 39
12:00:42 4/16/2011 4 16 2011 12 668 525785 4821905 111 41
2:00:44 4/12/2008 4 12 2008 2 633 522468 4821893 298 40
10:00:42 4/12/2010 4 12 2010 10 644 523751 4821900 301 40
4:00:50 12/13/2012 12 13 2012 4 670 527168 4821913 99 41
2:00:56 1/14/2010 1 14 2010 2 642 526629 4821911 103 41
16:00:41 1/7/2014 1 7 2014 16 671 523156 4821898 299 40
4:00:57 4/19/2013 4 19 2013 4 671 523918 4821901 301 40
0:00:53 1/12/2010 1 12 2010 0 639 526499 4821911 103 41
12:00:42 4/5/2012 4 5 2012 12 678 525493 4821907 112 40
12:00:54 4/8/2012 4 8 2012 12 673 525499 4821907 112 40
18:01:02 4/1/2010 4 1 2010 18 642 524212 4821903 115 38
10:00:45 4/11/2014 4 11 2014 10 908 524952 4821906 113 40
14:01:52 4/18/2010 4 18 2010 14 651 526221 4821911 107 41



22:00:55 4/14/2008 4 14 2008 22 635 522437 4821898 298 40
0:00:41 4/15/2008 4 15 2008 0 635 522438 4821898 298 40
16:00:54 4/3/2012 4 3 2012 16 675 525487 4821909 112 40
12:00:41 1/7/2014 1 7 2014 12 671 523155 4821902 299 40
2:00:21 11/30/2010 11 30 2010 2 801 525934 4821912 111 41
8:00:28 1/14/2010 1 14 2010 8 644 527076 4821917 99 41
12:00:23 3/26/2012 3 26 2012 12 676 524125 4821905 115 38
2:00:53 12/17/2013 12 17 2013 2 913 527102 4821919 99 41
22:00:27 12/16/2013 12 16 2013 22 913 527226 4821920 100 41
10:02:20 4/20/2010 4 20 2010 10 654 523846 4821907 301 40
12:01:15 4/8/2012 4 8 2012 12 666 525647 4821914 111 41
12:00:56 4/5/2012 4 5 2012 12 675 525453 4821914 112 40
14:00:20 3/19/2010 3 19 2010 14 650 523633 4821907 301 40
14:00:56 1/7/2014 1 7 2014 14 671 523155 4821906 299 40
8:00:55 1/14/2010 1 14 2010 8 642 526802 4821920 103 41
16:00:41 4/11/2008 4 11 2008 16 633 522742 4821905 298 40
12:00:54 3/25/2012 3 25 2012 12 676 523946 4821910 301 40
12:00:38 4/15/2012 4 15 2012 12 658 523921 4821910 301 40
14:00:48 4/11/2008 4 11 2008 14 633 522737 4821906 298 40
18:00:42 1/15/2010 1 15 2010 18 642 526512 4821921 103 41
2:00:56 4/15/2008 4 15 2008 2 635 522436 4821906 298 40
0:01:11 1/14/2010 1 14 2010 0 642 526509 4821921 103 41
18:00:48 4/17/2008 4 17 2008 18 637 522061 4821905 297 40
14:00:49 3/31/2012 3 31 2012 14 666 524281 4821914 115 38
14:00:41 3/31/2012 3 31 2012 14 680 523740 4821912 301 40
12:00:53 4/5/2012 4 5 2012 12 679 525437 4821918 112 40
10:00:55 5/2/2011 5 2 2011 10 655 524339 4821914 115 38
8:00:53 1/14/2010 1 14 2010 8 643 526672 4821923 103 41
14:00:48 3/22/2014 3 22 2014 14 914 523313 4821912 300 40
14:00:43 4/11/2008 4 11 2008 14 637 522915 4821912 299 40
4:00:27 1/12/2010 1 12 2010 4 642 526512 4821925 103 41
16:00:48 4/27/2008 4 27 2008 16 633 523294 4821913 300 40
6:00:53 12/16/2012 12 16 2012 6 666 527172 4821928 99 41
4:01:11 12/16/2012 12 16 2012 4 666 527172 4821928 99 41
10:00:53 2/7/2010 2 7 2010 10 642 527819 4821932 102 41
12:00:54 5/1/2009 5 1 2009 12 646 523295 4821915 300 40
20:00:54 4/2/2014 4 2 2014 20 908 522110 4821911 297 40
2:00:56 4/5/2012 4 5 2012 2 670 527549 4821931 100 41
22:00:54 11/29/2010 11 29 2010 22 801 526851 4821928 99 41
12:01:12 4/21/2014 4 21 2014 12 913 524236 4821919 115 38
8:00:36 1/2/2013 1 2 2013 8 679 524034 4821918 115 38
14:00:36 4/8/2012 4 8 2012 14 673 525465 4821924 112 40
16:00:40 4/8/2014 4 8 2014 16 913 523926 4821919 301 40
0:00:48 1/12/2010 1 12 2010 0 642 526502 4821928 103 41
18:00:41 4/16/2010 4 16 2010 18 646 523406 4821917 300 40
12:00:47 4/21/2014 4 21 2014 12 914 524320 4821921 115 38
10:00:50 5/12/2011 5 12 2011 10 654 525692 4821926 111 41
14:00:47 3/24/2012 3 24 2012 14 679 524252 4821921 115 38
12:00:14 4/10/2010 4 10 2010 12 644 528802 4821939 108 41
16:00:47 3/25/2012 3 25 2012 16 679 523996 4821920 115 38
10:00:42 4/22/2009 4 22 2009 10 645 525745 4821927 111 41
18:00:48 4/1/2014 4 1 2014 18 907 524239 4821922 115 38
6:00:55 1/2/2013 1 2 2013 6 679 524038 4821922 115 38
2:01:18 1/4/2014 1 4 2014 2 916 521878 4821915 694 39



2:01:18 1/4/2014 1 4 2014 2 916 521878 4821915 695 39
16:00:41 1/6/2011 1 6 2011 16 638 526231 4821931 107 41
16:00:41 4/16/2014 4 16 2014 16 909 525203 4821927 112 40
18:01:15 4/5/2010 4 5 2010 18 639 521814 4821916 694 39
18:01:15 4/5/2010 4 5 2010 18 639 521814 4821916 695 39
12:00:26 4/4/2012 4 4 2012 12 678 525827 4821930 111 41
16:00:41 4/22/2009 4 22 2009 16 642 525982 4821933 111 41
16:00:42 4/3/2012 4 3 2012 16 678 526291 4821934 107 41
16:00:47 4/11/2008 4 11 2008 16 637 522865 4821921 299 40
18:00:44 1/16/2010 1 16 2010 18 644 524823 4821928 113 40
8:00:41 3/25/2012 3 25 2012 8 679 524221 4821926 115 38
14:00:42 4/12/2009 4 12 2009 14 639 525333 4821931 112 40
14:00:25 4/11/2008 4 11 2008 14 632 522721 4821921 298 40
8:00:48 2/3/2014 2 3 2014 8 916 522813 4821922 299 40
16:00:44 4/11/2008 4 11 2008 16 632 522725 4821922 298 40
2:00:47 1/14/2010 1 14 2010 2 643 526653 4821937 103 41
10:00:43 5/2/2011 5 2 2011 10 658 525444 4821933 112 40
8:00:21 4/23/2011 4 23 2011 8 666 526226 4821937 107 41
18:00:48 1/5/2014 1 5 2014 18 908 523263 4821926 300 40
10:00:20 1/10/2010 1 10 2010 10 640 523100 4821926 299 40
10:01:23 5/26/2010 5 26 2010 10 639 523308 4821928 300 40
16:00:19 5/1/2009 5 1 2009 16 646 523111 4821927 299 40
16:00:53 1/10/2010 1 10 2010 16 640 523321 4821928 300 40
10:00:56 4/10/2012 4 10 2012 10 671 524928 4821934 113 40
14:00:54 4/22/2009 4 22 2009 14 640 525170 4821935 113 40
4:00:48 4/5/2010 4 5 2010 4 644 523549 4821929 300 40
2:00:51 4/5/2010 4 5 2010 2 644 523553 4821930 300 40
20:00:43 4/18/2013 4 18 2013 20 658 524388 4821933 114 40
6:40:47 5/2/2014 5 2 2014 6 657 521935 4821925 694 39
6:40:47 5/2/2014 5 2 2014 6 657 521935 4821925 695 39
4:00:41 1/14/2010 1 14 2010 4 643 527021 4821944 99 41
4:00:45 12/17/2013 12 17 2013 4 913 527088 4821945 99 41
0:00:41 1/22/2012 1 22 2012 0 666 523237 4821932 300 40
6:01:18 1/14/2010 1 14 2010 6 642 526766 4821947 103 41
2:00:28 11/28/2010 11 28 2010 2 650 528367 4821954 104 41
12:00:35 3/24/2010 3 24 2010 12 644 525043 4821942 113 40
14:01:23 4/16/2009 4 16 2009 14 642 524975 4821943 113 40
16:00:41 4/19/2014 4 19 2014 16 917 525930 4821947 111 41
14:00:52 4/16/2011 4 16 2011 14 666 526493 4821950 103 41
16:00:33 4/11/2014 4 11 2014 16 907 524993 4821945 113 40
0:01:12 12/14/2010 12 14 2010 0 801 522122 4821935 297 40
12:00:54 4/4/2012 4 4 2012 12 666 525902 4821949 111 41
12:00:25 4/10/2012 4 10 2012 12 666 525767 4821949 111 41
12:01:21 3/25/2012 3 25 2012 12 680 523951 4821943 301 40
6:00:47 4/17/2008 4 17 2008 6 637 522947 4821940 299 40
4:00:48 4/5/2010 4 5 2010 4 640 523479 4821942 300 40
16:00:54 1/10/2010 1 10 2010 16 644 523656 4821943 301 40
8:00:48 4/11/2012 4 11 2012 8 675 524930 4821948 113 40
16:00:48 4/3/2012 4 3 2012 16 673 525599 4821950 111 41
18:00:55 4/22/2010 4 22 2010 18 640 526626 4821955 103 41
2:00:22 4/17/2008 4 17 2008 2 637 522945 4821941 299 40
12:00:42 4/17/2011 4 17 2011 12 664 525365 4821951 112 40
16:00:56 2/21/2010 2 21 2010 16 642 526088 4821953 107 41
18:00:44 4/15/2010 4 15 2010 18 746 525717 4821953 111 41



2:01:05 1/22/2012 1 22 2012 2 666 523234 4821944 300 40
18:00:48 1/16/2010 1 16 2010 18 642 524798 4821950 113 40
4:00:54 4/17/2008 4 17 2008 4 637 522947 4821943 299 40
18:00:55 1/28/2012 1 28 2012 18 658 523166 4821944 299 40
18:00:43 4/11/2010 4 11 2010 18 647 521681 4821940 694 39
18:00:43 4/11/2010 4 11 2010 18 647 521681 4821940 695 39
6:00:47 4/5/2010 4 5 2010 6 640 523474 4821946 300 40
16:00:54 4/10/2009 4 10 2009 16 637 524367 4821950 115 38
16:00:42 4/3/2012 4 3 2012 16 666 525837 4821956 111 41
4:00:21 4/8/2009 4 8 2009 4 635 522446 4821944 298 40
8:00:49 4/21/2012 4 21 2012 8 666 525229 4821954 112 40
10:00:48 4/15/2011 4 15 2011 10 662 522051 4821943 297 40
4:00:47 11/30/2010 11 30 2010 4 801 525816 4821956 111 41
2:00:43 4/8/2009 4 8 2009 2 635 522441 4821944 298 40
22:00:43 4/5/2009 4 5 2009 22 633 522051 4821944 297 40
16:00:42 3/22/2014 3 22 2014 16 918 523463 4821948 300 40
14:00:26 4/10/2012 4 10 2012 14 666 525766 4821957 111 41
6:00:47 4/8/2009 4 8 2009 6 635 522441 4821946 298 40
6:00:53 4/20/2011 4 20 2011 6 659 521637 4821944 694 39
6:00:53 4/20/2011 4 20 2011 6 659 521637 4821944 695 39
22:00:21 4/27/2008 4 27 2008 22 631 521695 4821944 694 39
22:00:21 4/27/2008 4 27 2008 22 631 521695 4821944 695 39
14:00:41 4/4/2010 4 4 2010 14 642 524995 4821956 113 40
8:01:08 3/25/2012 3 25 2012 8 680 524261 4821954 115 38
6:00:49 12/13/2013 12 13 2013 6 916 527768 4821967 102 41
22:00:53 3/28/2010 3 28 2010 22 638 521684 4821945 694 39
22:00:53 3/28/2010 3 28 2010 22 638 521684 4821945 695 39
4:00:20 4/5/2012 4 5 2012 4 670 527640 4821967 102 41
6:00:49 4/5/2012 4 5 2012 6 670 527643 4821967 102 41
16:00:56 4/11/2010 4 11 2010 16 641 521682 4821946 694 39
16:00:56 4/11/2010 4 11 2010 16 641 521682 4821946 695 39
18:01:34 2/16/2010 2 16 2010 18 642 525943 4821961 111 41
12:00:43 4/10/2012 4 10 2012 12 670 525632 4821960 111 41
8:00:21 1/29/2012 1 29 2012 8 658 523190 4821951 300 40
22:00:49 4/26/2009 4 26 2009 22 640 526849 4821965 99 41
0:00:16 4/8/2009 4 8 2009 0 635 522444 4821949 298 40
18:00:10 4/19/2011 4 19 2011 18 654 525759 4821961 111 41
4:00:42 1/29/2012 1 29 2012 4 658 523162 4821951 299 40
14:00:43 4/10/2010 4 10 2010 14 654 528445 4821973 108 41
22:00:50 4/7/2009 4 7 2009 22 635 522452 4821950 298 40
6:00:41 1/29/2012 1 29 2012 6 658 523185 4821953 300 40
18:01:16 4/11/2010 4 11 2010 18 641 521687 4821948 694 39
18:01:16 4/11/2010 4 11 2010 18 641 521687 4821948 695 39
2:00:53 5/2/2009 5 2 2009 2 648 525978 4821964 111 41
0:00:43 4/28/2008 4 28 2008 0 631 521693 4821949 694 39
0:00:43 4/28/2008 4 28 2008 0 631 521693 4821949 695 39
18:00:51 2/16/2010 2 16 2010 18 642 525960 4821965 111 41
8:00:55 2/16/2010 2 16 2010 8 642 526408 4821967 103 41
18:00:51 2/20/2010 2 20 2010 18 644 527878 4821973 102 41
4:00:47 12/2/2010 12 2 2010 4 642 526526 4821968 103 41
12:00:29 4/18/2013 4 18 2013 12 677 525273 4821963 112 40
16:00:23 4/16/2014 4 16 2014 16 916 525452 4821964 112 40
2:00:53 1/27/2010 1 27 2010 2 642 526563 4821968 103 41
14:00:45 4/21/2008 4 21 2008 14 635 522080 4821952 297 40



8:01:21 3/24/2012 3 24 2012 8 680 524125 4821960 115 38
6:00:25 4/5/2010 4 5 2010 6 644 523538 4821959 300 40
12:00:51 4/16/2009 4 16 2009 12 648 524664 4821964 114 40
14:00:41 3/31/2012 3 31 2012 14 677 523511 4821960 300 40
10:00:54 5/15/2011 5 15 2011 10 664 523569 4821961 300 40
2:00:26 4/18/2009 4 18 2009 2 647 521682 4821955 694 39
2:00:26 4/18/2009 4 18 2009 2 647 521682 4821955 695 39
8:00:42 4/10/2012 4 10 2012 8 658 525419 4821969 112 40
22:00:47 1/15/2010 1 15 2010 22 642 526537 4821973 103 41
2:00:18 1/27/2010 1 27 2010 2 644 526641 4821974 103 41
14:00:44 4/10/2012 4 10 2012 14 670 525638 4821970 111 41
18:00:31 4/17/2009 4 17 2009 18 645 526444 4821974 103 41
4:00:48 1/27/2010 1 27 2010 4 644 526636 4821974 103 41
18:00:32 4/26/2009 4 26 2009 18 640 527002 4821976 99 41
12:01:18 4/13/2010 4 13 2010 12 643 524069 4821965 115 38
16:00:24 4/10/2012 4 10 2012 16 670 525663 4821972 111 41
14:00:47 3/29/2010 3 29 2010 14 638 521810 4821959 694 39
14:00:47 3/29/2010 3 29 2010 14 638 521810 4821959 695 39
4:00:26 1/2/2013 1 2 2013 4 679 524020 4821966 115 38
6:00:54 4/28/2011 4 28 2011 6 662 521690 4821959 694 39
6:00:54 4/28/2011 4 28 2011 6 662 521690 4821959 695 39
8:00:47 5/1/2009 5 1 2009 8 646 523525 4821966 300 40
14:00:44 4/13/2008 4 13 2008 14 637 524983 4821972 113 40
16:00:42 4/11/2010 4 11 2010 16 647 521714 4821961 694 39
16:00:42 4/11/2010 4 11 2010 16 647 521714 4821961 695 39
0:01:12 5/1/2011 5 1 2011 0 668 526608 4821979 103 41
2:00:20 4/21/2008 4 21 2008 2 635 521708 4821962 694 39
2:00:20 4/21/2008 4 21 2008 2 635 521708 4821962 695 39
14:00:48 3/25/2014 3 25 2014 14 907 524080 4821971 115 38
18:00:54 2/17/2010 2 17 2010 18 642 526207 4821979 107 41
0:00:51 1/9/2010 1 9 2010 0 647 523075 4821967 299 40
16:00:52 3/24/2010 3 24 2010 16 652 525262 4821975 112 40
4:01:23 1/27/2010 1 27 2010 4 642 526565 4821980 103 41
12:00:42 4/18/2013 4 18 2013 12 658 525895 4821978 111 41
18:00:23 1/12/2010 1 12 2010 18 642 524085 4821972 115 38
16:00:26 4/15/2009 4 15 2009 16 645 523371 4821970 300 40
10:00:18 5/1/2009 5 1 2009 10 646 523535 4821971 300 40
0:00:47 1/6/2013 1 6 2013 0 670 523398 4821971 300 40
18:00:25 4/21/2008 4 21 2008 18 635 521817 4821966 694 39
18:00:25 4/21/2008 4 21 2008 18 635 521817 4821966 695 39
14:00:45 3/22/2014 3 22 2014 14 917 523602 4821972 301 40
18:00:41 4/30/2011 4 30 2011 18 667 522190 4821967 297 40
16:00:27 4/24/2011 4 24 2011 16 666 525897 4821980 111 41
18:00:42 4/22/2010 4 22 2010 18 746 527080 4821985 99 41
14:00:15 4/24/2011 4 24 2011 14 654 525780 4821980 111 41
12:00:44 3/26/2012 3 26 2012 12 681 524064 4821974 115 38
16:00:53 2/18/2010 2 18 2010 16 642 527490 4821988 100 41
16:00:44 4/4/2010 4 4 2010 16 641 524375 4821976 115 38
12:01:17 4/27/2010 4 27 2010 12 644 524899 4821978 113 40
12:00:47 4/23/2014 4 23 2014 12 907 524388 4821977 114 40
4:00:48 1/22/2012 1 22 2012 4 666 523245 4821974 300 40
22:00:27 4/20/2008 4 20 2008 22 635 521764 4821969 694 39
22:00:27 4/20/2008 4 20 2008 22 635 521764 4821969 695 39
4:00:54 4/6/2012 4 6 2012 4 677 522071 4821970 297 40



8:00:46 4/14/2011 4 14 2011 8 662 521676 4821970 694 39
8:00:46 4/14/2011 4 14 2011 8 662 521676 4821970 695 39
18:00:53 5/1/2009 5 1 2009 18 646 523069 4821975 299 40
6:00:53 1/24/2010 1 24 2010 6 639 526638 4821989 103 41
12:00:48 3/29/2010 3 29 2010 12 638 521804 4821971 694 39
12:00:48 3/29/2010 3 29 2010 12 638 521804 4821971 695 39
16:00:53 4/17/2011 4 17 2011 16 655 526580 4821990 103 41
8:00:54 2/20/2010 2 20 2010 8 642 526796 4821991 103 41
8:00:48 1/24/2010 1 24 2010 8 639 526927 4821993 99 41
14:00:55 4/10/2010 4 10 2010 14 644 528676 4822000 108 41
0:00:43 4/21/2008 4 21 2008 0 635 521699 4821974 694 39
0:00:43 4/21/2008 4 21 2008 0 635 521699 4821974 695 39
18:00:49 4/12/2014 4 12 2014 18 908 524713 4821985 114 40
18:00:54 4/20/2008 4 20 2008 18 635 521769 4821975 694 39
18:00:54 4/20/2008 4 20 2008 18 635 521769 4821975 695 39
14:00:45 2/21/2010 2 21 2010 14 642 526122 4821991 107 41
14:01:23 4/20/2011 4 20 2011 14 668 525969 4821991 111 41
14:00:43 3/31/2012 3 31 2012 14 676 524347 4821986 115 38
10:00:53 1/7/2014 1 7 2014 10 671 523055 4821981 299 40
2:00:47 1/2/2013 1 2 2013 2 679 523984 4821985 301 40
16:00:44 1/21/2012 1 21 2012 16 666 524764 4821989 114 40
12:00:54 4/7/2014 4 7 2014 12 916 523609 4821985 301 40
12:00:41 4/23/2011 4 23 2011 12 654 525054 4821990 113 40
14:00:56 3/22/2014 3 22 2014 14 918 523754 4821986 301 40
6:00:56 4/6/2012 4 6 2012 6 677 522064 4821980 297 40
2:00:44 1/29/2012 1 29 2012 2 658 523137 4821984 299 40
4:00:15 12/2/2011 12 2 2011 4 667 528562 4822006 108 41
0:00:27 1/2/2013 1 2 2013 0 679 523903 4821988 301 40
4:00:46 1/29/2012 1 29 2012 4 665 523222 4821986 300 40
16:00:47 4/16/2009 4 16 2009 16 646 523941 4821989 301 40
8:00:29 4/13/2009 4 13 2009 8 639 525918 4821998 111 41
8:01:08 1/29/2012 1 29 2012 8 665 523227 4821988 300 40
22:00:42 1/28/2012 1 28 2012 22 658 523115 4821988 299 40
2:00:57 1/10/2010 1 10 2010 2 642 523387 4821989 300 40
12:00:20 4/13/2008 4 13 2008 12 637 524941 4821995 113 40
12:00:41 3/24/2012 3 24 2012 12 666 524342 4821993 115 38
0:00:51 1/29/2012 1 29 2012 0 665 523202 4821990 300 40
18:00:55 1/7/2014 1 7 2014 18 671 523026 4821989 299 40
4:00:23 1/10/2010 1 10 2010 4 642 523389 4821990 300 40
6:00:59 1/9/2012 1 9 2012 6 665 526406 4822002 103 41
18:00:53 4/11/2009 4 11 2009 18 638 524203 4821994 115 38
18:00:14 4/17/2010 4 17 2010 18 654 526880 4822005 99 41
12:00:53 4/6/2010 4 6 2010 12 638 523645 4821992 301 40
22:00:53 11/28/2011 11 28 2011 22 801 523497 4821992 300 40
2:01:05 5/14/2011 5 14 2011 2 667 526963 4822006 99 41
10:00:56 4/10/2010 4 10 2010 10 644 528809 4822014 108 41
10:00:54 2/12/2010 2 12 2010 10 644 528146 4822011 104 41
14:00:21 3/25/2010 3 25 2010 14 640 524722 4821998 114 40
6:00:55 1/10/2010 1 10 2010 6 642 523376 4821994 300 40
10:00:42 4/5/2012 4 5 2012 10 670 527606 4822010 100 41
2:00:54 1/29/2012 1 29 2012 2 665 523220 4821994 300 40
20:00:53 2/25/2012 2 25 2012 20 666 528277 4822013 104 41
0:01:02 1/17/2014 1 17 2014 0 913 528368 4822014 104 41
6:01:11 1/29/2012 1 29 2012 6 665 523221 4821994 300 40



14:00:48 3/31/2012 3 31 2012 14 663 523507 4821996 300 40
20:00:43 1/28/2012 1 28 2012 20 658 523116 4821995 299 40
18:00:54 4/9/2010 4 9 2010 18 655 527172 4822010 99 41
12:00:27 4/20/2011 4 20 2011 12 654 524262 4822000 115 38
12:00:54 4/3/2014 4 3 2014 12 909 524502 4822000 114 40
16:00:36 4/16/2011 4 16 2011 16 668 526514 4822009 103 41
10:00:47 4/10/2012 4 10 2012 10 675 524972 4822003 113 40
16:00:47 3/27/2010 3 27 2010 16 655 525672 4822006 111 41
18:00:24 4/17/2010 4 17 2010 18 652 526685 4822011 103 41
6:00:48 4/15/2014 4 15 2014 6 917 526963 4822012 99 41
18:01:21 1/5/2014 1 5 2014 18 916 523706 4822001 301 40
22:00:53 1/28/2012 1 28 2012 22 665 523186 4822000 300 40
14:00:48 4/12/2010 4 12 2010 14 651 525834 4822010 111 41
22:00:54 2/25/2012 2 25 2012 22 666 528278 4822020 104 41
8:00:47 4/3/2013 4 3 2013 8 677 521936 4821997 694 39
8:00:47 4/3/2013 4 3 2013 8 677 521936 4821997 695 39
8:00:53 3/29/2013 3 29 2013 8 658 522446 4821999 298 40
16:01:23 4/12/2009 4 12 2009 16 648 524950 4822009 113 40
22:01:07 4/9/2014 4 9 2014 22 916 528243 4822022 104 41
22:00:53 1/23/2014 1 23 2014 22 916 524899 4822009 113 40
2:00:54 4/27/2013 4 27 2013 2 679 521646 4821998 694 39
2:00:54 4/27/2013 4 27 2013 2 679 521646 4821998 695 39
0:00:42 1/12/2010 1 12 2010 0 644 526141 4822014 107 41
0:00:48 1/17/2010 1 17 2010 0 644 522603 4822001 298 40
8:01:36 4/13/2009 4 13 2009 8 642 525870 4822013 111 41
12:00:36 3/28/2010 3 28 2010 12 642 524360 4822008 115 38
8:00:48 1/6/2014 1 6 2014 8 908 522989 4822004 299 40
12:00:42 3/25/2012 3 25 2012 12 679 524043 4822008 115 38
16:00:47 4/15/2010 4 15 2010 16 655 526296 4822017 107 41
12:00:42 4/17/2011 4 17 2011 12 655 524813 4822011 113 40
12:01:09 4/11/2014 4 11 2014 12 908 525177 4822013 113 40
16:00:55 1/16/2010 1 16 2010 16 642 525097 4822014 113 40
18:00:47 4/4/2012 4 4 2012 18 673 527015 4822022 99 41
12:01:18 3/26/2012 3 26 2012 12 666 524354 4822012 115 38
16:00:53 2/26/2012 2 26 2012 16 666 525583 4822017 112 40
2:00:35 4/15/2009 4 15 2009 2 644 523018 4822008 299 40
22:00:49 12/12/2013 12 12 2013 22 907 526706 4822024 103 41
0:00:54 11/30/2010 11 30 2010 0 801 526669 4822025 103 41
18:00:42 4/17/2014 4 17 2014 18 909 524578 4822017 114 40
14:00:50 4/20/2011 4 20 2011 14 654 524279 4822016 115 38
0:00:43 4/13/2009 4 13 2009 0 648 523137 4822012 299 40
16:00:42 4/10/2012 4 10 2012 16 675 525496 4822021 112 40
12:00:56 4/23/2011 4 23 2011 12 668 525766 4822022 111 41
20:00:41 1/28/2012 1 28 2012 20 665 523190 4822013 300 40
6:00:48 12/20/2012 12 20 2012 6 663 523379 4822014 300 40
6:01:31 1/7/2014 1 7 2014 6 916 521819 4822009 694 39
6:01:31 1/7/2014 1 7 2014 6 916 521819 4822009 695 39
18:01:12 1/17/2010 1 17 2010 18 640 526436 4822026 103 41
16:00:48 2/18/2010 2 18 2010 16 644 527322 4822030 100 41
22:00:54 11/28/2011 11 28 2011 22 663 523307 4822016 300 40
18:00:41 4/17/2009 4 17 2009 18 647 521654 4822010 694 39
18:00:41 4/17/2009 4 17 2009 18 647 521654 4822010 695 39
18:00:44 12/13/2010 12 13 2010 18 801 522256 4822013 297 40
14:01:02 4/12/2009 4 12 2009 14 644 525184 4822024 112 40



2:00:42 12/14/2012 12 14 2012 2 670 526705 4822030 103 41
4:00:36 4/5/2010 4 5 2010 4 652 523810 4822020 301 40
16:00:25 1/16/2010 1 16 2010 16 644 525275 4822026 112 40
6:00:47 11/30/2010 11 30 2010 6 801 525582 4822027 112 40
14:00:45 4/8/2012 4 8 2012 14 666 525652 4822028 111 41
0:00:46 4/18/2014 4 18 2014 0 913 524113 4822023 115 38
18:00:48 4/12/2012 4 12 2012 18 678 524414 4822024 114 40
0:00:53 11/30/2010 11 30 2010 0 639 526487 4822033 103 41
10:00:34 3/29/2010 3 29 2010 10 638 521762 4822016 694 39
10:00:34 3/29/2010 3 29 2010 10 638 521762 4822016 695 39
18:01:22 4/26/2009 4 26 2009 18 644 524872 4822027 113 40
6:00:43 4/5/2010 4 5 2010 6 652 523809 4822024 301 40
14:00:54 2/17/2010 2 17 2010 14 642 526223 4822033 107 41
20:00:26 4/8/2014 4 8 2014 20 916 526678 4822036 103 41
14:01:11 3/23/2010 3 23 2010 14 652 524097 4822027 115 38
18:00:48 1/15/2010 1 15 2010 18 644 526895 4822038 99 41
14:00:20 2/26/2010 2 26 2010 14 642 525635 4822034 111 41
10:00:32 4/27/2010 4 27 2010 10 644 524935 4822032 113 40
6:00:42 12/31/2013 12 31 2013 6 916 525579 4822034 112 40
14:00:53 4/10/2012 4 10 2012 14 675 525507 4822034 112 40
14:00:54 3/24/2010 3 24 2010 14 644 525228 4822034 112 40
8:00:50 1/10/2010 1 10 2010 8 642 523402 4822027 300 40
16:00:43 4/17/2011 4 17 2011 16 664 526435 4822040 103 41
6:00:54 1/22/2012 1 22 2012 6 666 523245 4822029 300 40
12:00:44 3/25/2012 3 25 2012 12 666 523959 4822032 301 40
2:00:50 1/12/2010 1 12 2010 2 642 526716 4822043 103 41
22:00:41 1/15/2010 1 15 2010 22 644 526893 4822044 99 41
18:01:20 4/12/2014 4 12 2014 18 916 524579 4822035 114 40
18:00:48 5/16/2011 5 16 2011 18 666 524991 4822037 113 40
16:01:00 2/17/2010 2 17 2010 16 642 526115 4822042 107 41
0:00:53 4/15/2009 4 15 2009 0 647 521953 4822027 694 39
0:00:53 4/15/2009 4 15 2009 0 647 521953 4822027 695 39
8:01:15 4/11/2014 4 11 2014 8 916 525692 4822041 111 41
12:00:42 4/4/2012 4 4 2012 12 670 526462 4822045 103 41
2:00:42 1/14/2010 1 14 2010 2 644 526872 4822047 99 41
10:00:56 1/6/2011 1 6 2011 10 638 526397 4822045 103 41
20:00:48 1/23/2014 1 23 2014 20 916 524960 4822040 113 40
10:01:23 2/18/2010 2 18 2010 10 642 526412 4822046 103 41
12:00:18 4/5/2010 4 5 2010 12 746 524295 4822038 115 38
14:00:58 1/6/2011 1 6 2011 14 638 526461 4822046 103 41
18:00:53 4/11/2009 4 11 2009 18 648 526226 4822045 107 41
8:00:31 2/18/2010 2 18 2010 8 642 526860 4822048 99 41
12:00:54 1/6/2011 1 6 2011 12 638 526581 4822047 103 41
8:00:53 12/31/2013 12 31 2013 8 916 525713 4822044 111 41
8:00:31 4/3/2013 4 3 2013 8 663 521919 4822031 694 39
8:00:31 4/3/2013 4 3 2013 8 663 521919 4822031 695 39
22:00:42 4/14/2009 4 14 2009 22 647 521948 4822031 694 39
22:00:42 4/14/2009 4 14 2009 22 647 521948 4822031 695 39
4:00:53 4/15/2009 4 15 2009 4 646 522561 4822034 298 40
14:00:41 3/31/2012 3 31 2012 14 670 524489 4822041 114 40
22:00:56 12/12/2013 12 12 2013 22 916 528582 4822057 108 41
14:00:47 1/21/2012 1 21 2012 14 666 525903 4822047 111 41
4:00:48 1/9/2010 1 9 2010 4 644 522769 4822037 298 40
0:00:20 1/29/2012 1 29 2012 0 658 523086 4822038 299 40



0:00:53 11/29/2011 11 29 2011 0 663 523250 4822040 300 40
14:00:20 4/13/2008 4 13 2008 14 633 523282 4822040 300 40
4:00:48 4/10/2010 4 10 2010 4 655 527710 4822057 102 41
18:00:47 4/27/2008 4 27 2008 18 631 523029 4822039 299 40
16:01:18 3/24/2010 3 24 2010 16 644 525258 4822048 112 40
18:00:27 4/7/2009 4 7 2009 18 641 523691 4822043 301 40
0:00:53 4/10/2014 4 10 2014 0 916 527884 4822059 102 41
4:01:20 12/31/2013 12 31 2013 4 916 525624 4822051 111 41
0:00:50 1/9/2010 1 9 2010 0 644 522577 4822040 298 40
14:00:48 4/16/2009 4 16 2009 14 637 524928 4822049 113 40
12:00:42 4/10/2012 4 10 2012 12 671 525005 4822049 113 40
4:00:55 11/10/2010 11 10 2010 4 651 523679 4822045 301 40
18:00:30 4/24/2011 4 24 2011 18 668 527764 4822061 102 41
4:00:20 11/28/2011 11 28 2011 4 801 523197 4822044 300 40
2:00:53 1/9/2010 1 9 2010 2 647 523093 4822045 299 40
2:00:44 5/16/2011 5 16 2011 2 666 526921 4822060 99 41
16:00:44 4/24/2011 4 24 2011 16 658 525698 4822056 111 41
14:00:54 3/29/2014 3 29 2014 14 916 524871 4822053 113 40
18:01:42 4/11/2009 4 11 2009 18 646 524952 4822053 113 40
22:01:07 4/8/2014 4 8 2014 22 916 526746 4822061 103 41
14:00:47 3/31/2012 3 31 2012 14 658 523537 4822049 300 40
18:01:21 3/27/2010 3 27 2010 18 641 523848 4822050 301 40
12:00:47 4/2/2014 4 2 2014 12 908 523260 4822049 300 40
2:00:53 12/13/2010 12 13 2010 2 639 526605 4822062 103 41
14:00:53 4/7/2010 4 7 2010 14 638 521635 4822044 694 39
14:00:53 4/7/2010 4 7 2010 14 638 521635 4822044 695 39
18:00:47 4/11/2008 4 11 2008 18 637 522525 4822048 298 40
14:00:33 4/12/2009 4 12 2009 14 642 525054 4822057 113 40
18:00:54 5/10/2011 5 10 2011 18 654 523980 4822053 301 40
18:00:41 4/12/2009 4 12 2009 18 646 523603 4822052 301 40
2:00:55 5/2/2014 5 2 2014 2 916 526757 4822064 103 41
6:01:51 4/8/2009 4 8 2009 6 637 522556 4822049 298 40
0:00:50 12/20/2012 12 20 2012 0 679 523260 4822052 300 40
16:00:46 4/11/2010 4 11 2010 16 746 526433 4822064 103 41
10:00:24 4/30/2009 4 30 2009 10 644 524038 4822055 115 38
14:00:48 3/31/2012 3 31 2012 14 675 524265 4822055 115 38
2:00:55 12/20/2012 12 20 2012 2 663 523549 4822053 300 40
10:00:54 4/5/2010 4 5 2010 10 746 524285 4822056 115 38
14:00:44 4/13/2008 4 13 2008 14 631 524676 4822057 114 40
12:00:48 4/9/2013 4 9 2013 12 677 525677 4822061 111 41
18:00:48 4/7/2010 4 7 2010 18 652 525070 4822059 113 40
0:01:24 3/29/2010 3 29 2010 0 638 521628 4822047 694 39
0:01:24 3/29/2010 3 29 2010 0 638 521628 4822047 695 39
4:00:30 1/10/2010 1 10 2010 4 643 523333 4822054 300 40
16:00:38 3/27/2010 3 27 2010 16 639 525440 4822062 112 40
18:00:54 2/20/2010 2 20 2010 18 642 527864 4822071 102 41
4:00:48 12/20/2012 12 20 2012 4 663 523548 4822055 300 40
14:00:42 4/20/2011 4 20 2011 14 655 524358 4822059 115 38
8:00:47 4/10/2010 4 10 2010 8 641 521719 4822051 694 39
8:00:47 4/10/2010 4 10 2010 8 641 521719 4822051 695 39
10:00:46 1/11/2010 1 11 2010 10 643 523241 4822057 300 40
22:01:24 12/13/2010 12 13 2010 22 801 522169 4822054 297 40
18:00:54 4/12/2008 4 12 2008 18 635 522490 4822056 298 40
18:00:54 4/22/2008 4 22 2008 18 632 521820 4822054 694 39



18:00:54 4/22/2008 4 22 2008 18 632 521820 4822054 695 39
2:00:48 1/10/2010 1 10 2010 2 643 523343 4822060 300 40
14:00:48 3/22/2014 3 22 2014 14 908 523467 4822061 300 40
14:00:34 2/28/2013 2 28 2013 14 665 525697 4822069 111 41
12:00:45 4/1/2014 4 1 2014 12 916 524383 4822065 114 40
18:00:53 4/16/2014 4 16 2014 18 916 525726 4822071 111 41
18:00:53 12/15/2010 12 15 2010 18 801 523183 4822062 299 40
10:01:24 2/16/2010 2 16 2010 10 644 526453 4822075 103 41
16:00:41 4/8/2010 4 8 2010 16 654 525760 4822072 111 41
18:00:37 4/14/2008 4 14 2008 18 632 522126 4822059 297 40
2:01:23 4/27/2009 4 27 2009 2 640 527744 4822080 102 41
14:00:31 2/26/2010 2 26 2010 14 644 525441 4822071 112 40
8:00:53 1/6/2014 1 6 2014 8 916 523214 4822064 300 40
0:00:54 1/3/2014 1 3 2014 0 916 523177 4822064 299 40
16:00:44 4/13/2008 4 13 2008 16 633 522816 4822062 299 40
10:00:50 5/14/2011 5 14 2011 10 667 525413 4822072 112 40
22:00:35 12/15/2010 12 15 2010 22 801 523182 4822064 299 40
14:00:23 4/7/2014 4 7 2014 14 908 525189 4822073 112 40
6:01:18 1/10/2010 1 10 2010 6 643 523346 4822066 300 40
0:00:42 12/13/2013 12 13 2013 0 907 526724 4822079 103 41
10:01:17 5/12/2011 5 12 2011 10 668 525694 4822076 111 41
2:00:53 11/29/2011 11 29 2011 2 663 523232 4822068 300 40
6:00:48 11/29/2011 11 29 2011 6 663 523210 4822068 300 40
18:00:14 4/17/2009 4 17 2009 18 633 521694 4822063 694 39
18:00:14 4/17/2009 4 17 2009 18 633 521694 4822063 695 39
2:00:54 1/1/2013 1 1 2013 2 679 523569 4822070 300 40
0:00:30 2/17/2010 2 17 2010 0 642 525918 4822079 111 41
20:00:23 1/21/2012 1 21 2012 20 666 523319 4822069 300 40
18:00:53 4/7/2010 4 7 2010 18 638 521690 4822064 694 39
18:00:53 4/7/2010 4 7 2010 18 638 521690 4822064 695 39
16:00:53 1/10/2010 1 10 2010 16 643 523726 4822071 301 40
16:00:42 2/16/2010 2 16 2010 16 642 526143 4822080 107 41
10:00:56 4/14/2011 4 14 2011 10 662 521801 4822065 694 39
10:00:56 4/14/2011 4 14 2011 10 662 521801 4822065 695 39
14:00:47 4/20/2011 4 20 2011 14 658 524487 4822075 114 40
0:00:47 4/15/2008 4 15 2008 0 632 521680 4822065 694 39
0:00:47 4/15/2008 4 15 2008 0 632 521680 4822065 695 39
14:01:06 3/31/2012 3 31 2012 14 673 524112 4822074 115 38
4:00:32 4/8/2009 4 8 2009 4 637 522573 4822070 298 40
18:00:30 4/2/2014 4 2 2014 18 908 523160 4822072 299 40
18:00:14 4/7/2009 4 7 2009 18 635 522565 4822070 298 40
18:00:54 2/15/2010 2 15 2010 18 642 526504 4822086 103 41
4:00:28 11/29/2011 11 29 2011 4 663 523216 4822074 300 40
20:00:54 4/20/2014 4 20 2014 20 917 523243 4822075 300 40
0:00:45 4/12/2014 4 12 2014 0 916 526281 4822086 107 41
18:01:05 4/17/2011 4 17 2011 18 668 522283 4822072 297 40
20:00:23 4/3/2014 4 3 2014 20 679 522269 4822072 297 40
4:00:54 4/27/2009 4 27 2009 4 640 527692 4822092 102 41
22:00:56 2/16/2010 2 16 2010 22 642 525919 4822085 111 41
8:00:23 12/20/2012 12 20 2012 8 663 523308 4822076 300 40
6:00:39 1/5/2013 1 5 2013 6 670 523443 4822077 300 40
12:00:42 4/14/2011 4 14 2011 12 662 521647 4822071 694 39
12:00:42 4/14/2011 4 14 2011 12 662 521647 4822071 695 39
18:00:43 4/24/2011 4 24 2011 18 666 525848 4822086 111 41



4:00:23 11/28/2011 11 28 2011 4 663 523202 4822077 300 40
14:00:48 4/11/2010 4 11 2010 14 647 521833 4822073 694 39
14:00:48 4/11/2010 4 11 2010 14 647 521833 4822073 695 39
10:00:48 1/29/2012 1 29 2012 10 665 523347 4822079 300 40
16:00:41 3/31/2012 3 31 2012 16 673 524096 4822083 115 38
2:00:56 2/18/2010 2 18 2010 2 642 526709 4822093 103 41
18:00:49 5/16/2011 5 16 2011 18 664 525314 4822088 112 40
16:00:41 3/22/2014 3 22 2014 16 908 523284 4822081 300 40
12:00:31 1/29/2012 1 29 2012 12 665 523346 4822081 300 40
22:00:23 4/14/2008 4 14 2008 22 632 521670 4822076 694 39
22:00:23 4/14/2008 4 14 2008 22 632 521670 4822076 695 39
16:01:18 4/4/2014 4 4 2014 16 916 523701 4822084 301 40
12:01:11 3/26/2012 3 26 2012 12 663 524106 4822085 115 38
16:00:48 4/2/2014 4 2 2014 16 908 523277 4822083 300 40
8:00:46 12/4/2008 12 4 2008 8 632 521638 4822078 694 39
8:00:46 12/4/2008 12 4 2008 8 632 521638 4822078 695 39
12:01:18 3/26/2012 3 26 2012 12 680 524405 4822088 114 40
18:00:47 4/5/2012 4 5 2012 18 672 526222 4822095 107 41
12:00:50 4/11/2010 4 11 2010 12 647 521752 4822079 694 39
12:00:50 4/11/2010 4 11 2010 12 647 521752 4822079 695 39
18:00:53 4/15/2014 4 15 2014 18 907 525547 4822093 112 40
18:01:18 4/23/2011 4 23 2011 18 666 525845 4822094 111 41
8:00:48 1/10/2010 1 10 2010 8 643 523331 4822086 300 40
14:00:54 4/16/2011 4 16 2011 14 650 525306 4822093 112 40
18:01:52 2/16/2010 2 16 2010 18 644 526454 4822099 103 41
2:00:48 4/8/2009 4 8 2009 2 637 522579 4822085 298 40
10:00:44 5/15/2011 5 15 2011 10 667 524126 4822091 115 38
2:00:55 5/14/2011 5 14 2011 2 664 526901 4822102 99 41
14:00:41 4/2/2014 4 2 2014 14 908 523265 4822089 300 40
0:00:26 12/2/2010 12 2 2010 0 650 524267 4822093 115 38
20:01:02 1/1/2014 1 1 2014 20 916 523171 4822090 299 40
10:00:42 4/12/2009 4 12 2009 10 635 523419 4822092 300 40
12:00:28 3/26/2012 3 26 2012 12 679 524344 4822096 115 38
16:01:23 3/25/2012 3 25 2012 16 670 524118 4822096 115 38
16:00:42 4/10/2012 4 10 2012 16 671 525396 4822100 112 40
16:00:54 3/22/2014 3 22 2014 16 914 523175 4822094 299 40
6:00:59 12/14/2013 12 14 2013 6 907 526806 4822107 99 41
0:00:23 4/27/2009 4 27 2009 0 640 526855 4822109 99 41
8:02:12 4/27/2010 4 27 2010 8 644 525015 4822103 113 40
14:00:42 4/10/2012 4 10 2012 14 671 525394 4822104 112 40
0:00:43 12/18/2013 12 18 2013 0 916 526262 4822108 107 41
8:00:49 1/1/2013 1 1 2013 8 679 524199 4822100 115 38
18:00:27 4/24/2011 4 24 2011 18 658 525463 4822106 112 40
0:00:54 1/6/2014 1 6 2014 0 917 524328 4822103 115 38
8:00:25 12/4/2011 12 4 2011 8 659 523214 4822099 300 40
22:00:55 4/17/2009 4 17 2009 22 645 526723 4822112 103 41
18:00:53 4/23/2011 4 23 2011 18 654 526864 4822114 99 41
16:00:43 4/8/2010 4 8 2010 16 653 525603 4822109 111 41
18:00:55 4/14/2009 4 14 2009 18 638 522114 4822096 297 40
12:00:29 3/25/2012 3 25 2012 12 678 524224 4822104 115 38
14:00:55 4/23/2011 4 23 2011 14 666 525710 4822110 111 41
22:00:54 1/1/2014 1 1 2014 22 916 523186 4822101 300 40
12:01:11 2/21/2010 2 21 2010 12 644 525974 4822112 111 41
8:00:56 4/12/2010 4 12 2010 8 642 526331 4822114 107 41



4:00:56 12/6/2013 12 6 2013 4 916 526874 4822116 99 41
18:01:18 4/11/2010 4 11 2010 18 746 526564 4822115 103 41
6:00:54 1/2/2014 1 2 2014 6 916 523440 4822104 300 40
2:00:53 4/18/2009 4 18 2009 2 645 526865 4822117 99 41
14:00:47 2/21/2010 2 21 2010 14 644 525880 4822114 111 41
18:00:49 5/2/2011 5 2 2011 18 658 524550 4822109 114 40
6:00:53 11/30/2010 11 30 2010 6 650 524162 4822108 115 38
18:00:24 4/19/2010 4 19 2010 18 639 523340 4822106 300 40
12:00:47 3/28/2010 3 28 2010 12 639 524324 4822109 115 38
20:00:47 1/27/2014 1 27 2014 20 916 522840 4822104 299 40
10:00:53 3/28/2010 3 28 2010 10 642 524372 4822110 115 38
14:00:37 1/23/2014 1 23 2014 14 916 526061 4822117 107 41
18:00:54 3/27/2010 3 27 2010 18 638 522000 4822103 297 40
8:00:56 4/4/2014 4 4 2014 8 913 521922 4822103 694 39
8:00:56 4/4/2014 4 4 2014 8 913 521922 4822103 695 39
0:00:42 4/8/2009 4 8 2009 0 637 522630 4822105 298 40
16:01:10 4/12/2009 4 12 2009 16 639 525546 4822116 112 40
22:01:11 12/1/2010 12 1 2010 22 650 524225 4822111 115 38
16:01:24 4/16/2011 4 16 2011 16 662 525473 4822116 112 40
2:00:25 12/20/2012 12 20 2012 2 679 524263 4822112 115 38
22:00:48 1/27/2014 1 27 2014 22 916 522841 4822107 299 40
4:00:54 12/20/2012 12 20 2012 4 679 524287 4822112 115 38
4:00:54 4/18/2009 4 18 2009 4 645 526866 4822122 99 41
0:00:56 4/18/2009 4 18 2009 0 638 521728 4822104 694 39
0:00:56 4/18/2009 4 18 2009 0 638 521728 4822104 695 39
12:01:45 4/11/2014 4 11 2014 12 909 525252 4822117 112 40
16:00:53 4/12/2009 4 12 2009 16 644 525399 4822118 112 40
12:00:41 4/17/2013 4 17 2013 12 658 525386 4822119 112 40
2:00:32 11/30/2010 11 30 2010 2 639 526210 4822122 107 41
12:00:21 4/12/2010 4 12 2010 12 650 524198 4822115 115 38
6:00:47 12/20/2012 12 20 2012 6 679 524291 4822116 115 38
2:00:55 2/18/2010 2 18 2010 2 644 526645 4822126 103 41
12:00:53 4/3/2014 4 3 2014 12 916 524314 4822118 115 38
18:00:43 3/31/2012 3 31 2012 18 670 524979 4822121 113 40
18:00:38 1/10/2010 1 10 2010 18 644 524233 4822118 115 38
18:00:55 4/16/2009 4 16 2009 18 644 526409 4822127 103 41
0:00:41 4/19/2010 4 19 2010 0 650 526866 4822130 99 41
14:00:47 4/16/2011 4 16 2011 14 662 525382 4822124 112 40
18:00:42 4/12/2009 4 12 2009 18 643 523179 4822117 299 40
18:00:44 3/24/2010 3 24 2010 18 652 525312 4822124 112 40
12:00:23 2/17/2010 2 17 2010 12 642 526045 4822127 107 41
22:00:54 12/30/2012 12 30 2012 22 680 523081 4822117 299 40
16:00:56 3/22/2014 3 22 2014 16 917 523525 4822119 300 40
14:01:00 3/29/2014 3 29 2014 14 909 525485 4822127 112 40
22:00:54 1/17/2010 1 17 2010 22 640 526658 4822132 103 41
22:00:48 4/17/2009 4 17 2009 22 638 521734 4822115 694 39
22:00:48 4/17/2009 4 17 2009 22 638 521734 4822115 695 39
10:00:54 3/28/2010 3 28 2010 10 639 524328 4822124 115 38
4:00:53 1/2/2014 1 2 2014 4 916 523370 4822121 300 40
14:00:41 3/24/2012 3 24 2012 14 666 524435 4822125 114 40
4:01:42 2/17/2010 2 17 2010 4 644 526652 4822133 103 41
18:00:44 4/12/2009 4 12 2009 18 635 523652 4822122 301 40
16:00:48 4/7/2014 4 7 2014 16 908 525223 4822128 112 40
18:00:41 4/3/2012 4 3 2012 18 673        525610  4822130 111     41



18:00:50        4/16/2009       4       16      2009    18      643     523162  4822121 299     40
12:00:21        4/17/2011       4       17      2011    12      658     525092  4822128 113     40
18:00:39        12/30/2012      12      30      2012    18      680     523084  4822122 299     40
10:00:25        3/28/2010       3       28      2010    10      654     524252  4822126 115     38
14:00:36        2/18/2010       2       18      2010    14      644     526803  4822136 99      41
16:00:49        4/20/2008       4       20      2008    16      635     521641  4822117 694     39
16:00:49        4/20/2008       4       20      2008    16      635     521641  4822117 695     39
16:00:54        3/31/2012       3       31      2012    16      679     524128  4822126 115     38
0:00:53 4/18/2009       4       18      2009    0       633     521742  4822118 694     39
0:00:53 4/18/2009       4       18      2009    0       633     521742  4822118 695     39
6:00:55 12/14/2013      12      14      2013    6       911     526861  4822137 99      41
12:00:48        4/23/2011       4       23      2011    12      667     524912  4822130 113     40
10:00:46        1/11/2010       1       11      2010    10      633     523128  4822124 299     40
4:00:43 4/21/2008       4       21      2008    4       635     521747  4822120 694     39
4:00:43 4/21/2008       4       21      2008    4       635     521747  4822120 695     39
10:00:15        11/20/2010      11      20      2010    10      643     521883  4822121 694     39
10:00:15        11/20/2010      11      20      2010    10      643     521883  4822121 695     39
14:01:23        4/1/2014        4       1       2014    14      916     524430  4822130 114     40
18:01:17        3/27/2010       3       27      2010    18      644     526658  4822139 103     41
16:00:53        3/25/2010       3       25      2010    16      650     526910  4822140 99      41
2:00:50 11/28/2011      11      28      2011    2       663     523163  4822127 299     40
12:00:48        4/16/2011       4       16      2011    12      666     526033  4822138 107     41
18:00:47        4/19/2014       4       19      2014    18      917     526337  4822139 107     41
12:00:44        4/12/2010       4       12      2010    12      644     524232  4822132 115     38
16:00:39        3/31/2010       3       31      2010    16      651     525842  4822138 111     41
8:00:44 4/23/2008       4       23      2008    8       632     521850  4822125 694     39
8:00:44 4/23/2008       4       23      2008    8       632     521850  4822125 695     39
10:00:42        2/19/2010       2       19      2010    10      644     526633  4822142 103     41
16:00:42        4/3/2012        4       3       2012    16      670     526328  4822141 107     41
16:00:38        4/13/2010       4       13      2010    16      655     526000  4822140 107     41
0:00:54 1/28/2014       1       28      2014    0       916     522810  4822130 299     40
12:00:44        3/28/2010       3       28      2010    12      654     524253  4822135 115     38
22:00:54        4/17/2009       4       17      2009    22      633     521747  4822127 694     39
22:00:54        4/17/2009       4       17      2009    22      633     521747  4822127 695     39
22:00:54        3/27/2010       3       27      2010    22      638     521970  4822128 694     39
22:00:54        3/27/2010       3       27      2010    22      638     521970  4822128 695     39
8:00:33 12/12/2010      12      12      2010    8       639     524272  4822137 115     38
14:00:24        4/13/2008       4       13      2008    14      636     525341  4822141 112     40
16:00:19        3/31/2012       3       31      2012    16      666     524410  4822138 114     40
2:00:43 5/12/2011       5       12      2011    2       664     526584  4822146 103     41
2:00:47 4/15/2009       4       15      2009    2       646     522564  4822132 298     40
6:00:20 4/21/2008       4       21      2008    6       635     521743  4822130 694     39
6:00:20 4/21/2008       4       21      2008    6       635     521743  4822130 695     39
16:00:49        4/24/2011       4       24      2011    16      654     525781  4822146 111     41
16:00:15        4/11/2010       4       11      2010    16      654     525965  4822146 111     41
8:00:54 5/1/2011        5       1       2011    8       668     527252  4822152 100     41
14:00:47        3/31/2012       3       31      2012    14      679     524113  4822140 115     38
12:00:44        4/20/2008       4       20      2008    12      635     521979  4822133 297     40
18:00:20        4/5/2009        4       5       2009    18      633     522261  4822134 297     40
14:01:24        4/6/2010        4       6       2010    14      638     523673  4822139 301     40
0:00:55 12/14/2012      12      14      2012    0       670     528606  4822159 108     41
8:00:48 2/20/2010       2       20      2010    8       644     526478  4822150 103     41
12:00:53        4/2/2014        4       2       2014    12      913     523694  4822140 301     40
22:02:56        4/29/2011       4       29      2011    22      668     526815  4822153 99      41



14:00:28        4/20/2008       4       20      2008    14      635     521972  4822136 694     39
14:00:28        4/20/2008       4       20      2008    14      635     521972  4822136 695     39
10:00:44        5/12/2011       5       12      2011    10      664     526053  4822152 107     41
2:01:11 5/5/2011        5       5       2011    2       668     527743  4822159 102     41
8:01:41 1/6/2013        1       6       2013    8       670     523252  4822142 300     40
12:00:55        4/17/2011       4       17      2011    12      663     524946  4822148 113     40
16:00:47        4/18/2014       4       18      2014    16      917     524563  4822147 114     40
0:00:45 1/5/2014        1       5       2014    0       916     522836  4822141 299     40
4:00:56 1/4/2014        1       4       2014    4       916     521945  4822138 694     39
4:00:56 1/4/2014        1       4       2014    4       916     521945  4822138 695     39
18:00:56        4/12/2009       4       12      2009    18      644     526578  4822155 103     41
16:00:48        3/31/2012       3       31      2012    16      670     524709  4822149 114     40
0:00:41 4/30/2011       4       30      2011    0       668     526816  4822157 99      41
22:01:41        4/11/2014       4       11      2014    22      916     526324  4822156 107     41
16:00:43        4/16/2011       4       16      2011    16      659     525699  4822153 111     41
10:00:37        4/24/2011       4       24      2011    10      665     523504  4822145 300     40
22:00:53        4/30/2014       4       30      2014    22      916     526557  4822158 103     41
2:00:23 11/30/2010      11      30      2010    2       650     524197  4822150 115     38
14:00:53        4/4/2014        4       4       2014    14      916     523685  4822149 301     40
2:00:30 4/19/2010       4       19      2010    2       650     526997  4822162 99      41
8:00:42 1/2/2014        1       2       2014    8       916     523354  4822149 300     40
6:00:47 3/29/2013       3       29      2013    6       663     521795  4822144 694     39
6:00:47 3/29/2013       3       29      2013    6       663     521795  4822144 695     39
18:00:44        3/27/2010       3       27      2010    18      655     526459  4822161 103     41
18:00:53        12/20/2009      12      20      2009    18      633     521964  4822145 694     39
18:00:53        12/20/2009      12      20      2009    18      633     521964  4822145 695     39
2:00:53 3/29/2013       3       29      2013    2       663     521798  4822144 694     39
2:00:53 3/29/2013       3       29      2013    2       663     521798  4822144 695     39
10:00:53        5/1/2011        5       1       2011    10      668     527551  4822166 100     41
20:00:48        4/17/2014       4       17      2014    20      909     523189  4822150 300     40
14:00:40        3/25/2014       3       25      2014    14      908     524840  4822156 113     40
2:00:20 4/18/2009       4       18      2009    2       638     521688  4822146 694     39
2:00:20 4/18/2009       4       18      2009    2       638     521688  4822146 695     39
8:01:23 4/21/2014       4       21      2014    8       916     521971  4822147 694     39
8:01:23 4/21/2014       4       21      2014    8       916     521971  4822147 695     39
14:00:26        4/21/2009       4       21      2009    14      642     525181  4822158 113     40
18:00:26        1/17/2010       1       17      2010    18      643     526597  4822164 103     41
4:01:16 11/30/2010      11      30      2010    4       650     524210  4822156 115     38
18:00:53        4/11/2008       4       11      2008    18      637     522250  4822150 297     40
8:00:48 1/7/2014        1       7       2014    8       916     522068  4822150 297     40
12:01:06        4/3/2014        4       3       2014    12      679     523693  4822156 301     40
8:01:13 4/3/2012        4       3       2012    8       677     522255  4822151 297     40
4:00:56 4/27/2013       4       27      2013    4       679     521675  4822150 694     39
4:00:56 4/27/2013       4       27      2013    4       679     521675  4822150 695     39
14:00:40        4/16/2009       4       16      2009    14      648     524736  4822161 114     40
22:01:26        1/5/2014        1       5       2014    22      917     524160  4822159 115     38
4:00:30 3/29/2013       3       29      2013    4       663     521793  4822151 694     39
4:00:30 3/29/2013       3       29      2013    4       663     521793  4822151 695     39
10:00:37        2/21/2010       2       21      2010    10      644     526176  4822167 107     41
16:00:47        3/31/2012       3       31      2012    16      676     524352  4822161 115     38
4:00:49 4/19/2010       4       19      2010    4       650     526982  4822173 99      41
6:00:54 1/6/2013        1       6       2013    6       670     523274  4822159 300     40
4:09:47 4/2/2012        4       2       2012    4       641     521636  4822154 694     39
4:09:47 4/2/2012        4       2       2012    4       641     521636  4822154 695     39



14:00:10        5/1/2011        5       1       2011    14      664     525831  4822170 111     41
10:00:49        2/17/2010       2       17      2010    10      642     526540  4822173 103     41
2:00:48 5/2/2009        5       2       2009    2       644     526620  4822174 103     41
0:00:48 1/27/2010       1       27      2010    0       642     526761  4822175 103     41
14:00:41        4/23/2011       4       23      2011    14      668     525806  4822172 111     41
22:00:56        3/28/2013       3       28      2013    22      663     521972  4822159 694     39
22:00:56        3/28/2013       3       28      2013    22      663     521972  4822159 695     39
0:00:47 3/29/2013       3       29      2013    0       663     521978  4822159 297     40
8:00:50 4/4/2014        4       4       2014    8       916     522344  4822160 297     40
4:00:53 1/6/2013        1       6       2013    4       670     523287  4822164 300     40
2:00:48 1/2/2014        1       2       2014    2       916     523299  4822164 300     40
10:00:48        4/30/2009       4       30      2009    10      648     523543  4822165 300     40
0:00:55 4/9/2014        4       9       2014    0       916     526886  4822178 99      41
22:01:19        1/21/2012       1       21      2012    22      666     523283  4822164 300     40
8:00:54 1/16/2014       1       16      2014    8       913     528706  4822186 108     41
18:00:56        1/21/2012       1       21      2012    18      666     524316  4822169 115     38
8:00:27 2/18/2010       2       18      2010    8       644     526842  4822179 99      41
16:00:41        4/12/2010       4       12      2010    16      651     526357  4822177 107     41
10:00:19        4/30/2010       4       30      2010    10      639     524167  4822170 115     38
20:00:52        4/16/2014       4       16      2014    20      916     526593  4822179 103     41
2:00:41 1/6/2013        1       6       2013    2       670     523308  4822168 300     40
0:00:46 12/26/2013      12      26      2013    0       679     521593  4822163 694     39
0:00:46 12/26/2013      12      26      2013    0       679     521593  4822163 695     39
6:00:48 4/12/2014       4       12      2014    6       916     526145  4822180 107     41
0:00:53 4/15/2009       4       15      2009    0       646     522528  4822167 298     40
20:00:52        12/27/2013      12      27      2013    20      918     528725  4822191 108     41
18:00:56        5/10/2011       5       10      2011    18      668     525423  4822177 112     40
4:01:04 4/12/2014       4       12      2014    4       916     526146  4822180 107     41
18:00:43        5/12/2011       5       12      2011    18      655     525698  4822179 111     41
12:00:53        4/16/2011       4       16      2011    12      659     525840  4822181 111     41
18:00:47        4/7/2010        4       7       2010    18      638     521754  4822167 694     39
18:00:47        4/7/2010        4       7       2010    18      638     521754  4822167 695     39
0:00:18 1/2/2014        1       2       2014    0       916     523252  4822172 300     40
18:00:42        4/17/2011       4       17      2011    18      661     523478  4822173 300     40
20:00:55        1/5/2014        1       5       2014    20      917     524169  4822176 115     38
16:00:41        2/13/2013       2       13      2013    16      666     522200  4822170 297     40
6:01:03 12/17/2013      12      17      2013    6       916     524104  4822178 115     38
18:00:47        4/16/2009       4       16      2009    18      635     523102  4822175 299     40
18:00:48        5/12/2011       5       12      2011    18      664     526534  4822188 103     41
22:00:41        4/14/2009       4       14      2009    22      646     522539  4822174 298     40
10:00:56        4/14/2009       4       14      2009    10      643     525598  4822185 111     41
18:00:20        4/16/2011       4       16      2011    18      659     525160  4822183 113     40
8:01:07 12/20/2012      12      20      2012    8       679     524208  4822180 115     38
16:00:41        4/17/2011       4       17      2011    16      658     526631  4822189 103     41
22:00:54        4/18/2013       4       18      2013    22      677     522127  4822174 297     40
6:00:51 4/27/2010       4       27      2010    6       644     525074  4822185 113     40
2:00:55 4/12/2014       4       12      2014    2       916     526136  4822189 107     41
2:00:56 2/20/2010       2       20      2010    2       642     526534  4822192 103     41
2:00:47 4/10/2010       4       10      2010    2       655     527699  4822199 102     41
14:00:42        4/18/2013       4       18      2013    14      658     525788  4822192 111     41
2:00:53 2/3/2014        2       3       2014    2       916     522619  4822181 298     40
18:00:23        4/24/2011       4       24      2011    18      654     525659  4822193 111     41
4:00:55 4/4/2014        4       4       2014    4       913     522037  4822181 297     40
18:00:42        4/3/2012        4       3       2012    18      666     525930  4822195 111     41



16:00:48        4/16/2011       4       16      2011    16      650     525370  4822193 112     40
4:00:43 4/12/2008       4       12      2008    4       637     522238  4822182 297     40
12:00:44        4/13/2010       4       13      2010    12      654     523786  4822188 301     40
18:02:45        4/7/2014        4       7       2014    18      908     525397  4822194 112     40
6:00:22 4/4/2014        4       4       2014    6       913     522037  4822182 297     40
16:00:43        4/12/2009       4       12      2009    16      642     525187  4822193 112     40
20:00:47        1/7/2014        1       7       2014    20      671     522881  4822186 299     40
2:00:49 4/12/2008       4       12      2008    2       637     522230  4822184 297     40
2:00:45 4/4/2014        4       4       2014    2       913     522064  4822184 297     40
2:00:56 5/2/2009        5       2       2009    2       645     526910  4822202 99      41
14:00:33        4/27/2010       4       27      2010    14      644     525303  4822196 112     40
22:00:56        1/7/2014        1       7       2014    22      671     522888  4822188 299     40
6:00:54 2/18/2010       2       18      2010    6       644     526833  4822203 99      41
22:00:20        4/30/2011       4       30      2011    22      668     526503  4822202 103     41
14:00:42        4/12/2009       4       12      2009    14      637     524848  4822196 113     40
8:00:50 4/25/2010       4       25      2010    8       646     524251  4822194 115     38
12:01:11        4/17/2011       4       17      2011    12      668     524676  4822195 114     40
18:00:26        1/8/2014        1       8       2014    18      671     522880  4822189 299     40
4:00:54 2/18/2010       2       18      2010    4       644     526829  4822204 99      41
16:00:50        1/8/2014        1       8       2014    16      671     523017  4822190 299     40
22:00:20        4/11/2008       4       11      2008    22      637     522229  4822187 297     40
10:01:12        2/18/2010       2       18      2010    10      644     526860  4822205 99      41
0:00:26 1/17/2010       1       17      2010    0       642     522728  4822190 298     40
22:00:41        4/1/2010        4       1       2010    22      642     522106  4822189 297     40
6:01:21 2/3/2014        2       3       2014    6       916     522675  4822191 298     40
16:00:41        4/20/2011       4       20      2011    16      668     525648  4822203 111     41
0:00:56 4/2/2010        4       2       2010    0       642     522104  4822190 297     40
10:00:50        2/17/2010       2       17      2010    10      644     526536  4822207 103     41
2:01:12 4/15/2014       4       15      2014    2       917     526248  4822206 107     41
22:00:28        4/25/2009       4       25      2009    22      644     526279  4822206 107     41
4:00:21 12/26/2013      12      26      2013    4       916     524125  4822198 115     38
18:00:42        3/24/2010       3       24      2010    18      650     526148  4822206 107     41
18:00:50        3/27/2010       3       27      2010    18      642     525469  4822203 112     40
4:00:48 2/7/2010        2       7       2010    4       642     528139  4822214 104     41
12:00:41        1/8/2014        1       8       2014    12      671     523051  4822195 299     40
0:00:49 4/12/2008       4       12      2008    0       637     522239  4822193 297     40
18:00:47        4/12/2009       4       12      2009    18      644     526444  4822208 103     41
14:00:54        1/8/2014        1       8       2014    14      671     523049  4822197 299     40
16:01:47        3/27/2010       3       27      2010    16      644     526440  4822209 103     41
6:00:53 2/18/2010       2       18      2010    6       642     526851  4822211 99      41
14:00:49        4/8/2014        4       8       2014    14      913     523626  4822199 301     40
16:00:43        3/24/2012       3       24      2012    16      666     524602  4822203 114     40
16:00:54        3/27/2010       3       27      2010    16      654     525634  4822207 111     41
6:00:26 4/19/2010       4       19      2010    6       650     526976  4822213 99      41
0:01:11 1/10/2010       1       10      2010    0       644     522529  4822197 298     40
8:00:48 3/28/2010       3       28      2010    8       654     524229  4822204 115     38
22:00:54        4/3/2014        4       3       2014    22      913     522149  4822197 297     40
4:00:42 2/18/2010       2       18      2010    4       642     526849  4822214 99      41
12:00:48        4/23/2011       4       23      2011    12      658     524814  4822207 113     40
8:00:48 2/7/2010        2       7       2010    8       642     528125  4822221 104     41
4:00:54 2/3/2014        2       3       2014    4       916     522674  4822201 298     40
4:02:17 1/28/2014       1       28      2014    4       916     522982  4822202 299     40
22:00:10        4/5/2009        4       5       2009    22      635     522203  4822200 297     40
2:00:30 1/28/2014       1       28      2014    2       916     522980  4822203 299     40



16:00:53        4/16/2011       4       16      2011    16      669     525456  4822212 112     40
4:00:42 11/10/2010      11      10      2010    4       650     523627  4822205 301     40
16:00:24        4/10/2012       4       10      2012    16      666     525695  4822213 111     41
20:01:23        4/16/2014       4       16      2014    20      909     526630  4822217 103     41
6:00:53 1/4/2014        1       4       2014    6       916     522078  4822200 297     40
18:00:56        12/20/2009      12      20      2009    18      638     521980  4822200 297     40
14:02:34        3/25/2014       3       25      2014    14      916     524952  4822212 113     40
18:00:19        4/4/2012        4       4       2012    18      679     525595  4822215 111     41
14:00:49        4/18/2013       4       18      2013    14      677     525214  4822213 112     40
6:00:54 2/7/2010        2       7       2010    6       642     528129  4822225 104     41
18:00:48        4/5/2009        4       5       2009    18      635     522246  4822204 297     40
8:00:24 2/17/2010       2       17      2010    8       644     526592  4822220 103     41
12:00:42        4/1/2010        4       1       2010    12      644     524372  4822212 115     38
10:00:53        1/8/2014        1       8       2014    10      671     523037  4822208 299     40
18:00:42        4/10/2012       4       10      2012    18      671     525585  4822219 111     41
18:00:36        12/20/2009      12      20      2009    18      638     522059  4822207 644     41
12:00:48        3/26/2012       3       26      2012    12      678     524555  4822216 114     40
2:00:47 5/12/2011       5       12      2011    2       668     525600  4822220 111     41
14:01:00        4/2/2014        4       2       2014    14      913     523564  4822213 647     40
4:00:57 1/1/2013        1       1       2013    4       679     523772  4822214 648     40
0:00:41 4/6/2009        4       6       2009    0       635     522245  4822209 644     41
6:00:54 2/17/2010       2       17      2010    6       644     526589  4822225 103     41
2:00:50 4/1/2010        4       1       2010    2       653     524605  4822218 610     40
8:01:12 1/9/2014        1       9       2014    8       671     522498  4822212 645     40
14:00:43        1/13/2010       1       13      2010    14      642     526732  4822227 103     41
12:00:43        1/13/2010       1       13      2010    12      642     526733  4822228 103     41
0:00:34 2/20/2010       2       20      2010    0       644     526706  4822228 103     41
8:00:51 1/4/2014        1       4       2014    8       916     522205  4822212 644     41
8:00:41 3/25/2010       3       25      2010    8       653     522016  4822212 644     41
10:00:54        1/7/2014        1       7       2014    10      916     522195  4822213 644     41
6:00:55 12/17/2008      12      17      2008    6       632     523107  4822216 646     40
6:00:46 1/9/2014 1 9 2014 6 671 522497 4822214 645 40
4:00:26 4/30/2011 4 30 2011 4 668 526850 4822230 99 41
18:00:52 4/18/2013 4 18 2013 18 677 524773 4822223 610 40
2:00:51 1/9/2014 1 9 2014 2 671 522494 4822216 645 40
0:00:47 4/4/2014 4 4 2014 0 913 522101 4822214 644 41
12:01:11 3/25/2014 3 25 2014 12 916 524515 4822223 610 40
18:01:12 5/12/2011 5 12 2011 18 667 526629 4822232 103 41
0:00:47 2/12/2010 2 12 2010 0 642 526811 4822233 99 41
18:00:38 4/18/2013 4 18 2013 18 658 525256 4822227 608 40
10:01:11 4/3/2013 4 3 2013 10 663 521949 4822216 643 41
4:00:53 12/13/2013 12 13 2013 4 916 527819 4822238 102 41
18:00:41 4/13/2008 4 13 2008 18 633 522571 4822219 645 40
2:02:58 4/6/2010 4 6 2010 2 638 522999 4822221 646 40
18:00:41 4/14/2014 4 14 2014 18 908 525123 4822228 609 40
2:00:31 4/6/2012 4 6 2012 2 677 522249 4822218 644 41
16:00:42 4/17/2010 4 17 2010 16 654 526865 4822235 99 41
4:00:44 1/9/2014 1 9 2014 4 671 522505 4822219 645 40
6:00:55 11/14/2011 11 14 2011 6 665 523379 4822223 647 40
12:00:55 2/26/2010 2 26 2010 12 642 525570 4822231 608 40
8:00:25 4/11/2012 4 11 2012 8 678 524613 4822230 610 40
0:00:53 4/15/2009 4 15 2009 0 644 522667 4822224 645 40
18:00:41 4/17/2009 4 17 2009 18 645 525735 4822236 607 40
14:01:14 4/11/2014 4 11 2014 14 908 525130 4822234 609 40



4:00:56 4/15/2014 4 15 2014 4 917 526716 4822240 600 40
14:00:41 4/16/2011 4 16 2011 14 659 525713 4822237 607 40
18:00:54 4/5/2010 4 5 2010 18 639 522332 4822225 644 41
22:00:53 4/14/2009 4 14 2009 22 644 522671 4822226 645 40
10:00:55 2/16/2010 2 16 2010 10 642 526587 4822240 600 40
22:00:55 4/26/2010 4 26 2010 22 644 525534 4822237 608 40
22:00:41 12/2/2011 12 2 2011 22 659 523091 4822229 646 40
6:00:55 5/1/2014 5 1 2014 6 916 526191 4822240 603 40
12:00:53 1/7/2014 1 7 2014 12 916 522198 4822228 644 41
18:00:51 5/15/2011 5 15 2011 18 664 524616 4822237 610 40
22:00:55 4/17/2014 4 17 2014 22 909 522621 4822230 645 40
12:00:42 4/13/2008 4 13 2008 12 633 524559 4822237 610 40
10:00:26 4/13/2008 4 13 2008 10 633 524554 4822237 610 40
18:00:27 12/20/2009 12 20 2009 18 633 522083 4822229 644 41
2:01:23 2/20/2010 2 20 2010 2 644 526556 4822245 600 40
18:00:56 4/5/2012 4 5 2012 18 678 525539 4822242 608 40
22:00:47 1/16/2014 1 16 2014 22 913 528863 4822256 606 40
0:00:53 4/6/2012 4 6 2012 0 677 522243 4822232 644 41
20:00:52 4/7/2014 4 7 2014 20 908 525767 4822246 607 40
8:00:47 5/1/2014 5 1 2014 8 916 525509 4822246 608 40
0:00:42 1/2/2013 1 2 2013 0 670 523985 4822241 648 40
2:00:47 12/13/2013 12 13 2013 2 916 527844 4822256 598 40
14:00:39 4/23/2011 4 23 2011 14 654 525208 4822246 608 40
8:01:12 4/15/2010 4 15 2010 8 652 522382 4822237 645 40
0:00:26 4/18/2009 4 18 2009 0 645 526727 4822253 600 40
12:00:41 3/26/2012 3 26 2012 12 675 524565 4822245 610 40
22:00:55 4/17/2014 4 17 2014 22 917 522609 4822239 645 40
10:00:50 5/15/2011 5 15 2011 10 666 526612 4822254 600 40
2:00:55 1/2/2013 1 2 2013 2 670 523989 4822245 620 39
10:00:52 5/16/2011 5 16 2011 10 666 526329 4822254 603 40
10:00:42 2/19/2010 2 19 2010 10 642 526458 4822255 600 40
12:00:44 4/13/2008 4 13 2008 12 631 524591 4822248 610 40
20:01:47 1/16/2014 1 16 2014 20 913 528868 4822266 606 40
0:00:53 3/28/2010 3 28 2010 0 638 521915 4822240 643 41
20:01:12 1/8/2014 1 8 2014 20 671 522773 4822242 645 40
14:00:41 4/17/2010 4 17 2010 14 654 526876 4822258 596 40
14:02:11 4/5/2010 4 5 2010 14 638 523989 4822247 620 39
18:00:53 2/8/2010 2 8 2010 18 642 529040 4822267 606 40
16:00:46 4/13/2011 4 13 2011 16 641 521698 4822240 643 41
6:00:18 4/13/2008 4 13 2008 6 637 522951 4822245 646 40
10:00:53 4/13/2008 4 13 2008 10 631 524591 4822251 610 40
14:00:40 3/24/2010 3 24 2010 14 655 525171 4822253 609 40
14:00:54 4/7/2014 4 7 2014 14 909 525006 4822253 609 40
14:00:58 4/18/2014 4 18 2014 14 917 524486 4822252 610 40
2:00:48 4/18/2009 4 18 2009 2 633 521694 4822243 643 41
18:00:49 5/5/2010 5 5 2010 18 639 524538 4822255 610 40
0:00:42 12/19/2009 12 19 2009 0 638 521607 4822247 643 41
16:00:43 3/24/2010 3 24 2010 16 655 525235 4822259 608 40
0:00:24 11/30/2010 11 30 2010 0 650 524498 4822257 610 40
12:00:42 4/21/2008 4 21 2008 12 635 522093 4822249 644 41
2:00:25 12/2/2010 12 2 2010 2 642 526223 4822264 603 40
8:00:47 4/13/2008 4 13 2008 8 631 522999 4822253 646 40
18:00:42 1/11/2010 1 11 2010 18 639 525181 4822261 609 40
4:01:50 3/24/2010 3 24 2010 4 746 525752 4822264 607 40



12:00:36 2/16/2010 2 16 2010 12 642 526144 4822267 603 40
16:00:53 4/22/2010 4 22 2010 16 640 526473 4822269 600 40
14:00:44 3/26/2013 3 26 2013 14 658 524039 4822260 620 39
4:00:48 4/14/2008 4 14 2008 4 631 523000 4822257 646 40
2:00:55 4/30/2011 4 30 2011 2 668 526809 4822272 596 40
16:00:42 4/18/2013 4 18 2013 16 677 525115 4822265 609 40
6:00:53 4/6/2012 4 6 2012 6 673 526693 4822271 600 40
10:00:48 2/21/2010 2 21 2010 10 642 526310 4822270 603 40
10:00:54 5/8/2010 5 8 2010 10 639 525944 4822269 607 40
8:00:48 4/13/2008 4 13 2008 8 637 522991 4822259 646 40
6:00:41 1/28/2014 1 28 2014 6 916 522985 4822259 646 40
6:00:47 12/17/2008 12 17 2008 6 635 523166 4822261 646 40
6:00:41 11/25/2010 11 25 2010 6 650 524508 4822266 610 40
14:00:53 4/12/2008 4 12 2008 14 632 525084 4822268 609 40
20:00:42 4/4/2013 4 4 2013 20 663 521643 4822257 643 41
6:01:23 4/30/2011 4 30 2011 6 668 526577 4822275 600 40
4:00:53 4/13/2008 4 13 2008 4 637 522972 4822262 646 40
14:00:43 2/16/2010 2 16 2010 14 642 526198 4822274 603 40
18:00:54 4/29/2008 4 29 2008 18 637 525313 4822271 608 40
18:01:12 5/2/2011 5 2 2011 18 665 524912 4822270 609 40
18:00:53 12/1/2010 12 1 2010 18 650 523969 4822267 648 40
14:00:49 5/1/2011 5 1 2011 14 665 524854 4822270 609 40
16:00:47 3/25/2010 3 25 2010 16 652 526321 4822276 603 40
6:01:00 4/15/2009 4 15 2009 6 644 523037 4822264 646 40
8:00:40 4/20/2011 4 20 2011 8 647 521801 4822261 643 41
0:00:23 12/3/2011 12 3 2011 0 659 523120 4822266 646 40
14:00:53 4/1/2010 4 1 2010 14 642 524521 4822272 610 40
16:00:42 4/21/2009 4 21 2009 16 642 525202 4822276 608 40
6:00:55 12/14/2013 12 14 2013 6 909 526657 4822283 600 40
6:00:47 4/14/2008 4 14 2008 6 631 522943 4822269 646 40
4:00:19 5/1/2011 5 1 2011 4 667 522025 4822266 644 41
12:00:54 2/16/2010 2 16 2010 12 644 526229 4822283 603 40
8:01:23 1/28/2014 1 28 2014 8 916 522990 4822271 646 40
2:00:54 1/5/2014 1 5 2014 2 916 522927 4822271 646 40
2:00:54 1/9/2010 1 9 2010 2 644 522677 4822271 645 40
8:00:56 1/9/2012 1 9 2012 8 665 526970 4822287 596 40
16:00:47 4/1/2010 4 1 2010 16 642 524551 4822277 610 40
4:00:54 4/15/2009 4 15 2009 4 644 523017 4822272 646 40
8:00:55 1/12/2010 1 12 2010 8 640 526440 4822285 600 40
12:00:50 2/21/2010 2 21 2010 12 642 526304 4822285 603 40
10:00:56 4/10/2014 4 10 2014 10 914 523583 4822275 647 40
12:00:48 3/25/2010 3 25 2010 12 639 525031 4822280 609 40
14:00:47 4/17/2011 4 17 2011 14 664 526003 4822284 603 40
18:00:27 4/8/2014 4 8 2014 18 916 526107 4822285 603 40
4:00:47 4/6/2012 4 6 2012 4 673 526692 4822288 600 40
12:00:54 4/18/2011 4 18 2011 12 647 521837 4822271 643 41
10:00:53 5/11/2011 5 11 2011 10 668 525499 4822284 608 40
18:00:41 4/10/2009 4 10 2009 18 637 523363 4822277 647 40
12:00:40 4/11/2008 4 11 2008 12 635 524240 4822280 620 39
14:00:34 4/18/2011 4 18 2011 14 647 521914 4822274 643 41
18:00:41 4/14/2011 4 14 2011 18 662 521653 4822274 643 41
18:00:55 4/6/2009 4 6 2009 18 635 522384 4822277 645 40
6:00:47 4/11/2010 4 11 2010 6 642 528534 4822300 605 40
10:00:53 4/1/2010 4 1 2010 10 642 524522 4822286 610 40



12:00:41 4/18/2011 4 18 2011 12 661 521837 4822277 643 41
18:00:58 4/27/2008 4 27 2008 18 631 522213 4822278 644 41
12:00:54 4/6/2013 4 6 2013 12 677 524414 4822287 610 40
14:00:44 4/18/2011 4 18 2011 14 661 521849 4822279 643 41
16:01:05 3/25/2010 3 25 2010 16 643 526707 4822296 600 40
10:00:47 5/14/2011 5 14 2011 10 664 525191 4822291 608 40
6:00:54 1/6/2014 1 6 2014 6 916 523043 4822283 646 40
22:00:58 1/5/2014 1 5 2014 22 908 523094 4822284 646 40
14:00:21 5/1/2011 5 1 2011 14 666 525508 4822293 608 40
14:00:47 4/23/2008 4 23 2008 14 632 522071 4822281 644 41
4:00:42 4/27/2010 4 27 2010 4 644 525041 4822293 609 40
6:00:47 4/4/2014 4 4 2014 6 909 524569 4822291 610 40
18:00:53 4/4/2012 4 4 2012 18 675 526066 4822297 603 40
18:00:41 12/21/2010 12 21 2010 18 642 524497 4822293 610 40
16:00:41 4/13/2010 4 13 2010 16 642 525198 4822296 608 40
14:00:35 4/4/2012 4 4 2012 14 678 525897 4822300 607 40
10:01:17 3/31/2010 3 31 2010 10 642 526623 4822303 600 40
18:00:55 4/13/2008 4 13 2008 18 633 522375 4822287 645 40
20:00:53 1/5/2014 1 5 2014 20 908 523099 4822291 646 40
4:00:56 4/4/2014 4 4 2014 4 909 524571 4822296 610 40
18:00:42 4/3/2012 4 3 2012 18 678 526485 4822304 600 40
0:00:54 4/17/2008 4 17 2008 0 637 522882 4822293 646 40
12:00:23 4/13/2009 4 13 2009 12 647 523553 4822295 647 40
12:00:24 4/1/2010 4 1 2010 12 642 524515 4822300 610 40
6:00:43 12/13/2013 12 13 2013 6 911 526674 4822309 600 40
2:00:54 4/4/2014 4 4 2014 2 909 524709 4822302 610 40
0:00:48 12/13/2013 12 13 2013 0 916 528379 4822317 602 40
10:00:17 4/20/2008 4 20 2008 10 635 521821 4822293 643 41
16:00:54 4/8/2010 4 8 2010 16 646 525611 4822306 607 40
8:00:54 4/21/2008 4 21 2008 8 635 521871 4822294 643 41
14:00:53 4/13/2009 4 13 2009 14 647 523558 4822300 647 40
18:00:39 4/11/2010 4 11 2010 18 647 521627 4822293 643 41
22:00:21 4/16/2008 4 16 2008 22 637 522879 4822298 646 40
18:00:42 4/4/2012 4 4 2012 18 676 526066 4822310 603 40
8:00:33 3/28/2010 3 28 2010 8 642 524623 4822305 610 40
10:01:07 4/3/2013 4 3 2013 10 677 521994 4822296 644 41
4:01:12 4/6/2012 4 6 2012 4 670 526638 4822313 600 40
6:00:50 12/13/2013 12 13 2013 6 907 526892 4822314 596 40
6:00:42 4/6/2012 4 6 2012 6 670 526640 4822314 600 40
0:00:53 1/18/2010 1 18 2010 0 640 526669 4822315 600 40
22:00:58 1/17/2010 1 17 2010 22 643 526754 4822315 600 40
18:00:53 4/29/2011 4 29 2011 18 668 526747 4822316 600 40
6:00:44 1/6/2014 1 6 2014 6 908 522676 4822301 645 40
18:00:46 4/4/2012 4 4 2012 18 670 527203 4822319 596 40
4:00:56 3/28/2010 3 28 2010 4 642 524534 4822309 610 40
14:00:20 4/4/2012 4 4 2012 14 675 525836 4822314 607 40
18:00:42 4/3/2012 4 3 2012 18 670 526583 4822318 600 40
10:00:41 4/21/2008 4 21 2008 10 635 521936 4822301 643 41
14:00:53 2/16/2010 2 16 2010 14 644 526263 4822317 603 40
12:00:53 2/18/2010 2 18 2010 12 644 526640 4822319 600 40
16:00:43 4/4/2012 4 4 2012 16 675 525833 4822316 607 40
12:01:12 2/26/2010 2 26 2010 12 644 525519 4822316 608 40
2:01:17 3/28/2010 3 28 2010 2 642 524536 4822314 610 40
14:00:54 4/17/2008 4 17 2008 14 637 523926 4822311 648 40



0:00:48 1/8/2014 1 8 2014 0 671 522852 4822308 646 40
18:00:53 4/7/2014 4 7 2014 18 913 522535 4822308 645 40
16:00:46 2/16/2010 2 16 2010 16 644 526258 4822322 603 40
12:01:17 2/17/2010 2 17 2010 12 644 526202 4822322 603 40
18:00:48 3/31/2012 3 31 2012 18 666 524491 4822317 610 40
4:00:31 4/6/2012 4 6 2012 4 666 526671 4822326 600 40
18:00:48 3/31/2012 3 31 2012 18 676 524325 4822317 620 39
0:00:26 2/12/2010 2 12 2010 0 639 526890 4822327 596 40
14:00:41 4/5/2012 4 5 2012 14 672 525974 4822324 607 40
18:01:12 3/24/2010 3 24 2010 18 642 525190 4822321 608 40
12:00:26 1/13/2010 1 13 2010 12 643 526359 4822326 603 40
8:00:23 4/20/2008 4 20 2008 8 635 521791 4822310 643 41
14:00:43 1/29/2012 1 29 2012 14 665 523229 4822315 647 40
18:00:21 4/27/2008 4 27 2008 18 634 522210 4822312 644 41
18:00:42 1/11/2010 1 11 2010 18 644 525016 4822322 609 40
6:00:26 2/20/2010 2 20 2010 6 644 526639 4822329 600 40
10:00:45 5/4/2009 5 4 2009 10 644 524098 4822320 620 39
18:00:54 4/4/2010 4 4 2010 18 650 523494 4822318 647 40
14:01:12 4/4/2012 4 4 2012 14 672 525778 4822327 607 40
4:00:56 2/20/2010 2 20 2010 4 644 526634 4822330 600 40
16:00:42 4/17/2009 4 17 2009 16 645 525369 4822326 608 40
6:00:42 4/27/2013 4 27 2013 6 679 521794 4822314 643 41
4:00:27 2/20/2010 2 20 2010 4 642 526675 4822332 600 40
14:00:42 4/5/2012 4 5 2012 14 675 525577 4822328 608 40
6:00:43 4/6/2012 4 6 2012 6 666 526662 4822332 600 40
14:00:47 1/16/2010 1 16 2010 14 642 526042 4822330 603 40
0:00:42 1/9/2014 1 9 2014 0 671 522699 4822319 645 40
22:00:40 1/8/2014 1 8 2014 22 671 522701 4822319 645 40
2:01:02 12/13/2013 12 13 2013 2 907 526630 4822335 600 40
6:00:55 3/24/2010 3 24 2010 6 746 525821 4822332 607 40
8:01:02 4/28/2008 4 28 2008 8 631 522153 4822319 644 41
12:00:44 4/13/2009 4 13 2009 12 646 523365 4822324 647 40
14:00:54 4/12/2010 4 12 2010 14 640 525988 4822334 607 40
20:01:07 4/17/2014 4 17 2014 20 917 523586 4822325 648 40
16:00:47 4/8/2010 4 8 2010 16 642 525668 4822334 607 40
12:00:56 1/16/2010 1 16 2010 12 642 526042 4822335 603 40
10:00:54 1/31/2014 1 31 2014 10 918 530171 4822353 599 40
18:00:53 2/17/2010 2 17 2010 18 644 526604 4822338 600 40
4:00:33 12/13/2013 12 13 2013 4 907 526593 4822338 600 40
6:01:14 2/20/2010 2 20 2010 6 642 526684 4822340 600 40
16:00:42 4/18/2013 4 18 2013 16 658 525799 4822338 607 40
0:00:53 5/1/2014 5 1 2014 0 916 526861 4822342 596 40
14:00:53 1/13/2010 1 13 2010 14 643 526346 4822340 603 40
16:00:26 3/31/2012 3 31 2012 16 675 524341 4822333 620 39
16:00:25 4/4/2012 4 4 2012 16 672 525782 4822339 607 40
6:00:55 11/27/2011 11 27 2011 6 801 523181 4822330 647 40
14:00:42 1/7/2014 1 7 2014 14 916 522178 4822327 644 41
18:01:56 4/11/2010 4 11 2010 18 641 521625 4822326 643 41
22:00:51 4/18/2013 4 18 2013 22 658 522194 4822328 644 41
6:00:41 4/25/2010 4 25 2010 6 646 523915 4822334 648 40
22:00:56 4/7/2010 4 7 2010 22 638 522196 4822329 644 41
18:01:08 4/12/2009 4 12 2009 18 640 523095 4822333 646 40
18:00:56 4/22/2010 4 22 2010 18 652 525842 4822343 607 40
0:01:57 12/20/2009 12 20 2009 0 633 521620 4822330 643 41



4:00:55 12/18/2012 12 18 2012 4 666 526786 4822349 600 40
14:00:43 4/12/2010 4 12 2010 14 639 525698 4822345 607 40
0:00:48 4/5/2012 4 5 2012 0 670 527740 4822354 598 40
18:00:42 4/29/2008 4 29 2008 18 637 525164 4822344 609 40
8:00:53 4/15/2011 4 15 2011 8 662 522285 4822334 644 41
16:00:50 4/17/2008 4 17 2008 16 637 523163 4822337 646 40
16:00:26 4/13/2009 4 13 2009 16 643 524714 4822343 610 40
6:00:54 3/28/2010 3 28 2010 6 642 524469 4822343 610 40
14:00:54 3/31/2010 3 31 2010 14 651 525935 4822350 607 40
16:00:54 4/4/2012 4 4 2012 16 678 525895 4822350 607 40
4:00:53 4/20/2008 4 20 2008 4 635 521662 4822336 643 41
0:00:48 1/17/2010 1 17 2010 0 639 522899 4822340 646 40
22:01:05 4/19/2010 4 19 2010 22 650 527412 4822358 597 40
2:00:54 4/5/2010 4 5 2010 2 653 521928 4822338 643 41
4:00:23 1/8/2014 1 8 2014 4 671 522850 4822342 646 40
16:00:53 4/13/2008 4 13 2008 16 631 523023 4822343 646 40
18:00:23 4/12/2008 4 12 2008 18 635 523417 4822345 647 40
4:00:14 4/5/2010 4 5 2010 4 653 521920 4822341 643 41
10:00:27 1/16/2010 1 16 2010 10 642 526061 4822355 603 40
2:00:54 1/29/2014 1 29 2014 2 918 529216 4822369 606 40
18:00:42 4/27/2008 4 27 2008 18 633 523099 4822346 646 40
2:00:48 1/8/2014 1 8 2014 2 671 522852 4822345 646 40
12:00:49 2/20/2010 2 20 2010 12 644 526593 4822359 600 40
8:00:42 1/5/2014 1 5 2014 8 916 523106 4822346 646 40
6:01:13 4/20/2008 4 20 2008 6 635 521658 4822342 643 41
14:00:24 4/23/2011 4 23 2011 14 667 524998 4822353 609 40
14:00:21 2/20/2010 2 20 2010 14 644 527093 4822362 596 40
14:00:31 4/13/2009 4 13 2009 14 646 523435 4822348 647 40
8:01:23 4/20/2011 4 20 2011 8 641 521704 4822343 643 41
18:00:54 4/17/2008 4 17 2008 18 637 523158 4822348 646 40
0:00:40 4/15/2011 4 15 2011 0 662 521691 4822344 643 41
4:00:47 1/6/2014 1 6 2014 4 908 522696 4822347 645 40
22:00:54 4/19/2010 4 19 2010 22 654 527423 4822365 597 40
16:00:47 4/4/2012 4 4 2012 16 676 525949 4822359 607 40
0:00:49 4/26/2009 4 26 2009 0 644 526435 4822361 600 40
4:00:49 4/25/2010 4 25 2010 4 654 523827 4822352 648 40
22:00:47 4/4/2012 4 4 2012 22 670 527427 4822367 597 40
22:00:56 4/14/2011 4 14 2011 22 662 521688 4822346 643 41
14:00:26 4/4/2012 4 4 2012 14 679 525951 4822363 607 40
22:00:27 4/18/2010 4 18 2010 22 650 526575 4822365 600 40
4:00:54 11/27/2011 11 27 2011 4 801 523101 4822353 646 40
0:00:55 3/28/2010 3 28 2010 0 642 524401 4822358 610 40
14:00:24 4/11/2014 4 11 2014 14 909 525335 4822362 608 40
16:00:35 3/25/2010 3 25 2010 16 746 526759 4822368 600 40
0:00:36 4/1/2012 4 1 2012 0 675 523504 4822357 647 40
10:00:44 4/14/2008 4 14 2008 10 636 524528 4822362 610 40
22:00:54 3/31/2012 3 31 2012 22 675 523504 4822358 647 40
16:00:23 4/23/2008 4 23 2008 16 632 522080 4822354 644 41
0:00:47 1/9/2010 1 9 2010 0 639 523973 4822362 648 40
14:00:47 4/16/2011 4 16 2011 14 668 525776 4822369 607 40
16:00:41 4/12/2009 4 12 2009 16 637 524996 4822366 609 40
18:00:54 4/13/2008 4 13 2008 18 635 522575 4822358 645 40
4:00:43 1/2/2013 1 2 2013 4 670 524054 4822363 620 39
16:00:47 4/1/2014 4 1 2014 16 909 524471 4822365 610 40



18:00:48 4/11/2010 4 11 2010 18 654 526036 4822371 603 40
18:00:57 4/10/2010 4 10 2010 18 641 521639 4822356 643 41
4:00:42 1/29/2014 1 29 2014 4 918 529227 4822385 604 40
6:01:11 1/8/2014 1 8 2014 6 671 522815 4822361 646 40
16:00:42 4/22/2010 4 22 2010 16 652 525704 4822372 607 40
4:00:36 1/6/2014 1 6 2014 4 916 523037 4822362 646 40
4:00:54 3/28/2010 3 28 2010 4 654 524322 4822367 620 39
6:00:44 3/28/2010 3 28 2010 6 654 524317 4822367 620 39
22:00:46 4/10/2010 4 10 2010 22 641 521663 4822358 643 41
14:00:41 4/13/2009 4 13 2009 14 638 523476 4822364 647 40
16:00:42 4/21/2011 4 21 2011 16 668 526663 4822376 600 40
2:00:48 3/28/2010 3 28 2010 2 654 524238 4822368 620 39
12:00:53 4/13/2009 4 13 2009 12 638 523472 4822366 647 40
14:00:23 2/20/2010 2 20 2010 14 642 527114 4822381 596 40
18:00:44 5/12/2011 5 12 2011 18 654 526537 4822380 600 40
12:00:41 4/29/2011 4 29 2011 12 668 526366 4822380 603 40
18:00:56 1/25/2010 1 25 2010 18 639 527934 4822386 598 40
18:00:51 4/5/2012 4 5 2012 18 675 525450 4822377 608 40
14:00:54 3/25/2014 3 25 2014 14 909 525020 4822376 609 40
18:00:17 4/11/2009 4 11 2009 18 635 523069 4822369 646 40
2:00:48 5/1/2014 5 1 2014 2 916 526448 4822382 600 40
8:00:53 1/8/2014 1 8 2014 8 671 522815 4822369 646 40
18:00:47 4/8/2010 4 8 2010 18 646 526225 4822382 603 40
18:00:23 4/26/2009 4 26 2009 18 646 522389 4822368 645 40
20:00:23 4/11/2014 4 11 2014 20 908 524002 4822374 620 39
18:00:55 1/10/2010 1 10 2010 18 639 523202 4822371 647 40
16:01:29 1/9/2014 1 9 2014 16 916 524592 4822376 610 40
18:00:31 4/4/2012 4 4 2012 18 672 525612 4822381 607 40
16:00:59 1/8/2013 1 8 2013 16 670 523113 4822373 646 40
14:00:51 2/17/2010 2 17 2010 14 644 526348 4822385 603 40
10:01:07 3/25/2014 3 25 2014 10 913 525790 4822383 607 40
4:00:50 4/25/2010 4 25 2010 4 646 523804 4822375 648 40
18:00:44 4/8/2012 4 8 2012 18 666 525764 4822383 607 40
4:00:43 12/13/2013 12 13 2013 4 911 526655 4822387 600 40
8:00:35 4/14/2009 4 14 2009 8 643 525471 4822382 608 40
14:00:41 4/4/2012 4 4 2012 14 676 526012 4822385 603 40
18:00:25 5/12/2011 5 12 2011 18 666 526325 4822387 603 40
16:00:41 2/17/2010 2 17 2010 16 644 526426 4822388 600 40
18:00:35 4/11/2012 4 11 2012 18 675 526523 4822389 600 40
10:00:47 4/17/2008 4 17 2008 10 637 524241 4822381 620 39
0:00:57 1/18/2010 1 18 2010 0 643 526825 4822393 596 40
18:00:42 4/2/2010 4 2 2010 18 653 523540 4822381 647 40
4:00:57 12/21/2011 12 21 2011 4 657 523466 4822381 647 40
12:00:53 4/10/2012 4 10 2012 12 675 525070 4822387 609 40
8:00:35 4/11/2012 4 11 2012 8 671 524733 4822386 610 40
4:00:47 5/1/2014 5 1 2014 4 916 526568 4822393 600 40
18:00:41 1/12/2010 1 12 2010 18 644 524312 4822386 620 39
2:00:47 11/27/2011 11 27 2011 2 801 523024 4822381 646 40
16:00:24 4/4/2012 4 4 2012 16 679 525892 4822392 607 40
0:00:56 11/27/2011 11 27 2011 0 801 523025 4822381 646 40
2:00:53 5/14/2011 5 14 2011 2 654 525623 4822391 607 40
2:01:07 2/7/2010 2 7 2010 2 642 528512 4822404 605 40
16:00:24 4/8/2012 4 8 2012 16 666 525744 4822395 607 40
10:00:54 1/15/2014 1 15 2014 10 913 527420 4822401 597 40



10:00:30 4/14/2008 4 14 2008 10 631 524501 4822390 610 40
12:00:52 1/15/2014 1 15 2014 12 913 527484 4822402 597 40
16:01:23 3/25/2010 3 25 2010 16 644 526639 4822399 600 40
2:00:56 4/27/2010 4 27 2010 2 644 524994 4822394 609 40
14:00:44 4/5/2012 4 5 2012 14 678 525542 4822396 608 40
6:00:43 12/28/2012 12 28 2012 6 675 523859 4822390 648 40
18:01:42 3/27/2010 3 27 2010 18 639 525840 4822398 607 40
8:00:53 4/1/2010 4 1 2010 8 642 524544 4822394 610 40
22:00:48 4/3/2014 4 3 2014 22 909 524745 4822395 610 40
16:00:28 4/23/2011 4 23 2011 16 666 525796 4822399 607 40
0:00:54 12/23/2010 12 23 2010 0 642 524744 4822396 610 40
0:00:41 4/4/2014 4 4 2014 0 909 524747 4822396 610 40
18:00:56 5/14/2011 5 14 2011 18 667 525227 4822399 608 40
4:00:42 12/28/2012 12 28 2012 4 675 523854 4822394 648 40
18:02:10 11/23/2009 11 23 2009 18 642 521626 4822387 643 41
18:00:56 1/8/2013 1 8 2013 18 670 523078 4822393 646 40
6:00:44 11/28/2011 11 28 2011 6 801 523095 4822395 646 40
18:00:53 12/22/2010 12 22 2010 18 642 524710 4822401 610 40
8:00:47 4/1/2010 4 1 2010 8 644 524447 4822401 610 40
22:00:54 3/27/2010 3 27 2010 22 642 524314 4822401 620 39
8:00:54 4/12/2009 4 12 2009 8 646 523062 4822397 646 40
6:00:42 4/22/2009 4 22 2009 6 645 526635 4822410 600 40
10:00:53 4/10/2014 4 10 2014 10 917 523582 4822399 648 40
6:00:41 1/15/2014 1 15 2014 6 913 527270 4822413 597 40
22:01:29 12/22/2010 12 22 2010 22 642 524715 4822403 610 40
16:00:47 1/7/2014 1 7 2014 16 916 522197 4822396 644 41
14:01:24 2/13/2013 2 13 2013 14 666 522368 4822397 644 41
8:00:54 2/23/2010 2 23 2010 8 644 525727 4822409 607 40
18:00:57 1/27/2010 1 27 2010 18 644 526052 4822411 603 40
14:00:46 4/13/2009 4 13 2009 14 633 523487 4822403 647 40
14:00:23 4/29/2008 4 29 2008 14 637 525248 4822410 608 40
10:00:34 2/20/2010 2 20 2010 10 644 526313 4822414 603 40
16:00:26 4/11/2014 4 11 2014 16 908 524976 4822410 609 40
8:00:35 4/20/2011 4 20 2011 8 661 521787 4822399 643 41
10:00:23 4/14/2008 4 14 2008 10 632 524601 4822410 610 40
18:00:53 4/14/2009 4 14 2009 18 647 521818 4822401 643 41
8:00:54 1/15/2014 1 15 2014 8 913 527267 4822421 597 40
18:00:42 4/10/2009 4 10 2009 18 637 523832 4822408 648 40
12:00:48 2/20/2010 2 20 2010 12 642 526667 4822419 600 40
18:00:54 12/22/2010 12 22 2010 18 642 524766 4822412 610 40
0:00:56 12/7/2013 12 7 2013 0 916 526650 4822420 600 40
16:00:42 4/5/2012 4 5 2012 16 672 525999 4822418 603 40
14:00:43 4/8/2011 4 8 2011 14 668 524871 4822414 609 40
0:00:53 12/13/2013 12 13 2013 0 911 526520 4822420 600 40
16:00:24 4/12/2014 4 12 2014 16 908 524989 4822415 609 40
2:00:55 5/3/2014 5 3 2014 2 916 525089 4822418 609 40
0:00:42 1/6/2014 1 6 2014 0 908 522777 4822410 646 40
2:01:00 12/22/2010 12 22 2010 2 642 524702 4822418 610 40
12:00:48 4/17/2008 4 17 2008 12 637 524128 4822416 620 39
2:00:41 1/6/2014 1 6 2014 2 908 522773 4822411 645 40
10:00:48 4/17/2008 4 17 2008 10 631 524225 4822417 620 39
20:00:47 1/7/2013 1 7 2013 20 670 523107 4822413 646 40
2:01:25 4/16/2010 4 16 2010 2 650 525543 4822422 608 40
8:00:47 2/17/2010 2 17 2010 8 642 526084 4822425 603 40



2:00:30 2/17/2010 2 17 2010 2 644 526162 4822425 603 40
0:00:38 4/15/2014 4 15 2014 0 917 525917 4822424 607 40
6:00:54 12/26/2013 12 26 2013 6 916 524678 4822420 610 40
18:00:47 4/7/2009 4 7 2009 18 637 524697 4822420 610 40
16:00:47 4/5/2012 4 5 2012 16 678 525545 4822424 608 40
16:00:48 2/25/2012 2 25 2012 16 666 526375 4822427 603 40
10:00:35 2/26/2010 2 26 2010 10 642 525213 4822423 608 40
8:00:52 11/29/2013 11 29 2013 8 914 522987 4822416 646 40
2:00:40 5/15/2011 5 15 2011 2 667 523471 4822417 647 40
18:00:43 1/12/2010 1 12 2010 18 639 524293 4822421 620 39
14:00:44 2/22/2010 2 22 2010 14 644 525629 4822426 607 40
22:00:42 4/7/2009 4 7 2009 22 637 522586 4822415 645 40
18:00:42 4/8/2010 4 8 2010 18 642 525973 4822428 607 40
16:01:17 4/8/2010 4 8 2010 16 746 525479 4822426 608 40
16:00:47 4/6/2010 4 6 2010 16 655 526666 4822431 600 40
14:00:53 4/22/2010 4 22 2010 14 652 525627 4822428 607 40
14:01:11 1/9/2014 1 9 2014 14 916 524802 4822425 609 40
12:00:47 4/13/2009 4 13 2009 12 633 523477 4822420 647 40
16:00:48 4/8/2011 4 8 2011 16 668 524872 4822425 609 40
22:00:42 1/28/2014 1 28 2014 22 918 529270 4822443 604 40
18:00:47 4/6/2009 4 6 2009 18 648 522844 4822420 646 40
18:00:56 12/20/2009 12 20 2009 18 647 521780 4822418 643 41
18:00:54 4/8/2010 4 8 2010 18 746 525975 4822433 607 40
2:00:49 12/26/2013 12 26 2013 2 916 524688 4822428 610 40
18:00:47 3/31/2012 3 31 2012 18 673 523911 4822426 648 40
0:00:53 12/22/2010 12 22 2010 0 642 524703 4822430 610 40
0:00:57 1/27/2010 1 27 2010 0 644 526572 4822437 600 40
14:00:54 1/8/2013 1 8 2013 14 670 523112 4822424 646 40
12:00:54 3/25/2014 3 25 2014 12 913 525760 4822434 607 40
18:00:41 4/22/2009 4 22 2009 18 642 526273 4822437 603 40
18:00:54 4/20/2011 4 20 2011 18 668 525983 4822436 607 40
8:00:42 4/11/2012 4 11 2012 8 666 525078 4822432 609 40
10:00:48 4/5/2010 4 5 2010 10 639 524458 4822430 610 40
10:00:48 1/14/2010 1 14 2010 10 639 525888 4822437 607 40
12:00:42 4/17/2008 4 17 2008 12 631 524154 4822432 620 39
18:00:39 4/10/2012 4 10 2012 18 666 525764 4822438 607 40
16:00:55 4/13/2009 4 13 2009 16 646 523525 4822430 647 40
0:00:21 4/1/2012 4 1 2012 0 666 523504 4822430 647 40
18:00:20 2/22/2010 2 22 2010 18 642 525757 4822439 607 40
0:01:06 1/29/2014 1 29 2014 0 918 529267 4822454 604 40
16:00:54 3/25/2010 3 25 2010 16 642 526563 4822443 600 40
12:00:54 1/14/2010 1 14 2010 12 639 525890 4822441 607 40
18:00:49 1/7/2014 1 7 2014 18 916 522085 4822429 644 41
14:00:48 4/12/2010 4 12 2010 14 650 525107 4822440 609 40
20:00:44 1/28/2014 1 28 2014 20 918 529241 4822457 604 40
16:01:12 4/4/2010 4 4 2010 16 642 525102 4822440 609 40
22:00:47 1/5/2014 1 5 2014 22 916 523380 4822435 647 40
6:00:53 12/18/2013 12 18 2013 6 916 526623 4822448 600 40
22:00:49 3/31/2012 3 31 2012 22 666 523502 4822436 647 40
14:00:55 1/16/2010 1 16 2010 14 644 525832 4822448 607 40
6:00:50 5/2/2014 5 2 2014 6 916 526488 4822450 600 40
20:00:42 1/5/2014 1 5 2014 20 916 523383 4822440 647 40
14:00:24 4/23/2011 4 23 2011 14 658 524925 4822447 609 40
18:00:54 12/20/2009 12 20 2009 18 647 521810 4822437 643 41



14:00:21 4/17/2008 4 17 2008 14 631 524150 4822445 620 39
4:00:48 1/5/2013 1 5 2013 4 670 523397 4822445 647 40
0:00:55 1/16/2010 1 16 2010 0 640 527535 4822462 597 40
0:00:26 4/8/2010 4 8 2010 0 638 521931 4822442 643 41
4:00:26 11/30/2010 11 30 2010 4 639 525956 4822457 607 40
22:00:41 1/10/2010 1 10 2010 22 639 523427 4822449 647 40
2:00:53 4/8/2010 4 8 2010 2 638 521940 4822444 643 41
2:00:37 4/2/2010 4 2 2010 2 642 521963 4822444 643 41
2:00:53 1/6/2014 1 6 2014 2 916 523052 4822449 646 40
14:00:48 2/22/2010 2 22 2010 14 642 525590 4822458 607 40
4:00:56 3/28/2010 3 28 2010 4 638 522019 4822449 644 41
8:00:47 4/20/2009 4 20 2009 8 646 522619 4822451 645 40
18:00:48 4/4/2012 4 4 2012 18 678 525766 4822462 607 40
18:00:49 4/20/2011 4 20 2011 18 668 526483 4822465 600 40
0:00:47 2/7/2010 2 7 2010 0 642 528617 4822474 605 40
22:00:39 2/6/2010 2 6 2010 22 642 528623 4822474 605 40
8:00:54 12/28/2012 12 28 2012 8 675 523788 4822456 648 40
0:00:30 11/28/2010 11 28 2010 0 642 528409 4822474 602 40
4:00:54 1/15/2014 1 15 2014 4 913 527016 4822469 596 40
18:00:39 4/15/2010 4 15 2010 18 655 526526 4822468 600 40
10:00:53 12/16/2010 12 16 2010 10 801 522994 4822455 646 40
6:01:02 1/27/2010 1 27 2010 6 642 526037 4822467 603 40
18:00:40 3/27/2010 3 27 2010 18 654 525899 4822467 607 40
18:00:48 4/19/2011 4 19 2011 18 654 525949 4822468 607 40
16:00:27 4/11/2014 4 11 2014 16 909 525521 4822467 608 40
10:00:43 5/3/2010 5 3 2010 10 652 525872 4822468 607 40
12:01:11 4/5/2012 4 5 2012 12 670 527582 4822475 597 40
12:00:54 12/16/2013 12 16 2013 12 913 527165 4822475 596 40
18:00:43 12/16/2010 12 16 2010 18 801 522987 4822460 646 40
18:01:07 4/18/2011 4 18 2011 18 647 521654 4822456 643 41
0:00:55 2/17/2010 2 17 2010 0 644 526048 4822472 603 40
18:00:24 5/1/2011 5 1 2011 18 665 525458 4822470 608 40
18:00:55 4/13/2009 4 13 2009 18 644 526514 4822474 600 40
22:00:13 4/12/2010 4 12 2010 22 654 523722 4822464 648 40
6:00:56 4/19/2010 4 19 2010 6 646 526002 4822473 603 40
18:00:48 3/27/2010 3 27 2010 18 642 524735 4822468 610 40
10:00:54 4/3/2014 4 3 2014 10 908 522968 4822462 646 40
6:00:47 4/4/2014 4 4 2014 6 908 522966 4822463 646 40
2:00:56 5/14/2011 5 14 2011 2 666 526108 4822475 603 40
18:00:54 2/16/2010 2 16 2010 18 644 526047 4822475 603 40
10:00:54 12/22/2010 12 22 2010 10 642 524771 4822470 610 40
2:00:47 4/13/2009 4 13 2009 2 635 522819 4822463 646 40
4:00:49 4/13/2009 4 13 2009 4 635 522816 4822464 646 40
8:01:19 4/12/2009 4 12 2009 8 638 521689 4822461 643 41
0:00:43 4/12/2009 4 12 2009 0 646 521674 4822461 643 41
22:00:24 2/22/2010 2 22 2010 22 644 525642 4822476 607 40
22:01:24 5/2/2014 5 2 2014 22 916 524457 4822472 610 40
22:00:53 4/19/2009 4 19 2009 22 642 525417 4822475 608 40
2:00:47 11/25/2010 11 25 2010 2 650 524355 4822472 620 39
22:00:54 4/10/2012 4 10 2012 22 666 525211 4822475 608 40
18:00:42 4/12/2009 4 12 2009 18 633 523512 4822469 647 40
22:00:56 4/11/2009 4 11 2009 22 646 521674 4822463 643 41
2:01:23 5/14/2011 5 14 2011 2 665 525796 4822477 607 40
18:00:53 4/23/2011 4 23 2011 18 668 527228 4822483 597 40



12:00:41 4/3/2014 4 3 2014 12 908 522971 4822468 646 40
22:00:42 2/16/2010 2 16 2010 22 644 526049 4822479 603 40
6:00:36 4/13/2009 4 13 2009 6 635 522816 4822467 646 40
6:00:56 12/22/2010 12 22 2010 6 642 524745 4822474 610 40
12:00:48 12/22/2010 12 22 2010 12 642 524771 4822474 610 40
18:00:44 4/30/2011 4 30 2011 18 658 526438 4822481 600 40
2:00:56 1/18/2010 1 18 2010 2 640 526816 4822482 596 40
6:00:47 11/27/2011 11 27 2011 6 663 522941 4822468 646 40
4:00:41 4/4/2014 4 4 2014 4 908 522967 4822469 646 40
2:00:53 3/28/2010 3 28 2010 2 638 521938 4822465 643 41
10:00:41 4/17/2010 4 17 2010 10 652 526174 4822481 603 40
4:00:47 12/22/2010 12 22 2010 4 642 524745 4822476 610 40
12:00:47 1/16/2010 1 16 2010 12 644 525837 4822480 607 40
14:00:53 3/25/2010 3 25 2010 14 643 526477 4822483 600 40
18:00:56 2/22/2010 2 22 2010 18 644 525641 4822479 607 40
14:00:49 4/12/2010 4 12 2010 14 644 525193 4822478 608 40
18:01:31 4/5/2010 4 5 2010 18 641 521678 4822466 643 41
14:01:12 4/7/2014 4 7 2014 14 916 523631 4822473 648 40
2:00:55 2/17/2010 2 17 2010 2 642 526014 4822482 603 40
2:00:31 1/9/2012 1 9 2012 2 665 527767 4822489 598 40
4:01:17 2/17/2010 2 17 2010 4 642 526014 4822483 603 40
6:00:54 2/17/2010 2 17 2010 6 642 526015 4822483 603 40
0:00:35 1/8/2013 1 8 2013 0 670 523149 4822473 646 40
18:00:23 4/10/2010 4 10 2010 18 655 526557 4822486 600 40
22:00:37 1/8/2013 1 8 2013 22 670 523175 4822473 646 40
10:00:40 2/20/2010 2 20 2010 10 642 526533 4822486 600 40
6:00:41 1/1/2013 1 1 2013 6 679 524032 4822477 620 39
22:00:53 1/7/2013 1 7 2013 22 670 523148 4822474 646 40
0:00:42 1/27/2010 1 27 2010 0 639 526033 4822486 603 40
18:00:37 4/1/2010 4 1 2010 18 653 522310 4822473 644 41
12:00:48 4/8/2011 4 8 2011 12 668 524845 4822482 609 40
18:00:54 1/10/2010 1 10 2010 18 640 523915 4822480 648 40
4:00:34 11/23/2011 11 23 2011 4 655 522953 4822476 646 40
8:01:08 12/22/2010 12 22 2010 8 642 524752 4822483 610 40
4:01:11 12/31/2012 12 31 2012 4 680 522997 4822477 646 40
4:00:09 11/27/2011 11 27 2011 4 663 522935 4822478 646 40
2:00:47 12/31/2012 12 31 2012 2 680 522988 4822479 646 40
2:00:54 12/2/2011 12 2 2011 2 667 528075 4822498 602 40
12:00:53 2/22/2010 2 22 2010 12 644 526251 4822491 603 40
8:00:35 1/2/2013 1 2 2013 8 670 524123 4822483 620 39
12:00:55 2/22/2010 2 22 2010 12 642 525730 4822490 607 40
8:00:07 4/13/2009 4 13 2009 8 640 522807 4822480 646 40
18:00:43 5/15/2011 5 15 2011 18 666 526523 4822494 600 40
0:00:41 4/12/2009 4 12 2009 0 638 521703 4822477 643 41
0:00:44 12/26/2013 12 26 2013 0 916 524772 4822488 610 40
6:00:53 1/2/2013 1 2 2013 6 670 524122 4822486 620 39
16:00:54 4/1/2014 4 1 2014 16 916 524429 4822487 610 40
22:00:54 4/27/2013 4 27 2013 22 671 522984 4822483 646 40
22:00:54 4/5/2010 4 5 2010 22 641 521702 4822479 643 41
16:00:54 4/13/2009 4 13 2009 16 638 523511 4822485 647 40
16:00:45 1/29/2012 1 29 2012 16 665 523043 4822486 646 40
0:00:56 3/28/2010 3 28 2010 0 654 524245 4822490 620 39
18:00:56 4/15/2010 4 15 2010 18 639 526873 4822501 596 40
18:00:42 4/2/2010 4 2 2010 18 653 523182 4822488 647 40



16:00:42 1/17/2013 1 17 2013 16 670 526559 4822500 600 40
22:00:53 4/18/2010 4 18 2010 22 646 526221 4822499 603 40
0:00:41 2/20/2010 2 20 2010 0 642 526605 4822501 600 40
22:00:42 3/27/2010 3 27 2010 22 654 524248 4822492 620 39
2:00:41 11/27/2011 11 27 2011 2 663 522940 4822488 646 40
8:00:41 4/17/2010 4 17 2010 8 652 526105 4822500 603 40
6:01:12 4/8/2012 4 8 2012 6 663 521698 4822484 643 41
8:00:41 1/11/2010 1 11 2010 8 644 525437 4822498 608 40
0:00:56 11/27/2011 11 27 2011 0 663 522932 4822489 646 40
16:00:49 4/14/2008 4 14 2008 16 632 524949 4822496 609 40
12:00:53 1/8/2013 1 8 2013 12 670 523126 4822491 646 40
18:00:54 1/10/2010 1 10 2010 18 644 524656 4822497 610 40
22:00:13 4/11/2009 4 11 2009 22 638 521711 4822487 643 41
4:00:39 4/19/2010 4 19 2010 4 646 526022 4822502 603 40
18:01:06 4/1/2010 4 1 2010 18 642 522422 4822489 645 40
18:00:41 4/23/2008 4 23 2008 18 632 521948 4822488 643 41
16:00:25 2/20/2010 2 20 2010 16 642 527166 4822508 596 40
4:00:26 12/3/2011 12 3 2011 4 663 522940 4822493 646 40
2:00:56 4/18/2014 4 18 2014 2 917 521642 4822489 643 41
10:00:28 2/26/2010 2 26 2010 10 644 525232 4822502 608 40
8:00:54 12/31/2012 12 31 2012 8 680 523036 4822495 646 40
16:00:39 12/22/2010 12 22 2010 16 642 524774 4822502 610 40
14:00:48 4/22/2010 4 22 2010 14 640 526473 4822509 600 40
4:01:23 4/18/2014 4 18 2014 4 917 521641 4822492 643 41
14:00:55 1/17/2013 1 17 2013 14 670 526543 4822510 600 40
18:00:53 1/23/2014 1 23 2014 18 916 525191 4822505 608 40
4:00:54 1/10/2010 1 10 2010 4 644 522997 4822497 646 40
10:01:48 4/20/2011 4 20 2011 10 647 521838 4822493 643 41
6:00:27 3/28/2010 3 28 2010 6 638 521982 4822494 644 41
12:01:04 4/3/2013 4 3 2013 12 677 522037 4822494 644 41
12:00:56 4/22/2010 4 22 2010 12 640 526473 4822510 600 40
14:00:56 12/26/2010 12 26 2010 14 642 526745 4822511 600 40
6:00:48 5/1/2011 5 1 2011 6 667 521993 4822494 644 41
10:00:43 4/10/2010 4 10 2010 10 641 521780 4822494 643 41
14:00:54 1/14/2010 1 14 2010 14 639 525936 4822509 607 40
2:00:55 4/19/2010 4 19 2010 2 646 525999 4822510 603 40
6:00:52 4/18/2014 4 18 2014 6 917 521724 4822495 643 41
2:00:54 1/10/2010 1 10 2010 2 644 522998 4822499 646 40
6:00:45 4/18/2014 4 18 2014 6 909 521703 4822495 643 41
6:01:11 12/31/2012 12 31 2012 6 680 523032 4822500 646 40
0:00:54 12/31/2013 12 31 2013 0 916 525823 4822510 607 40
12:00:56 4/5/2010 4 5 2010 12 651 524221 4822504 620 39
14:00:48 4/14/2008 4 14 2008 14 632 525022 4822507 609 40
0:00:49 4/1/2010 4 1 2010 0 653 524926 4822507 609 40
14:00:20 4/12/2008 4 12 2008 14 636 526380 4822514 603 40
22:00:54 4/15/2010 4 15 2010 22 640 525982 4822512 607 40
4:00:23 2/26/2012 2 26 2012 4 666 526273 4822514 603 40
18:00:51 4/4/2012 4 4 2012 18 666 526452 4822515 600 40
2:00:51 4/18/2014 4 18 2014 2 914 521748 4822498 643 41
22:00:53 4/10/2012 4 10 2012 22 671 525236 4822511 608 40
22:00:48 11/27/2011 11 27 2011 22 663 522308 4822500 644 41
18:00:30 4/10/2012 4 10 2012 18 671 525397 4822512 608 40
4:00:53 4/18/2014 4 18 2014 4 909 521705 4822499 643 41
18:00:26 4/17/2009 4 17 2009 18 633 521727 4822499 643 41



0:00:44 11/25/2010 11 25 2010 0 650 523013 4822504 646 40
2:00:54 1/16/2010 1 16 2010 2 640 527606 4822522 597 40
18:01:02 4/12/2009 4 12 2009 18 642 525556 4822514 608 40
10:00:41 4/13/2009 4 13 2009 10 640 522900 4822505 646 40
6:00:23 4/12/2009 4 12 2009 6 646 521840 4822501 643 41
12:00:14 4/14/2008 4 14 2008 12 632 525020 4822512 609 40
2:00:54 4/12/2009 4 12 2009 2 638 521735 4822501 643 41
2:00:55 1/9/2013 1 9 2013 2 670 523224 4822507 647 40
16:00:48 4/5/2012 4 5 2012 16 675 525658 4822516 607 40
8:00:53 1/11/2010 1 11 2010 8 639 525676 4822516 607 40
2:00:39 4/15/2009 4 15 2009 2 638 521745 4822503 643 41
22:00:54 4/27/2013 4 27 2013 22 677 522916 4822507 646 40
18:00:42 1/11/2010 1 11 2010 18 640 525086 4822514 609 40
14:00:49 4/13/2009 4 13 2009 14 640 524351 4822512 620 39
4:00:47 1/9/2013 1 9 2013 4 670 523224 4822508 647 40
2:00:41 4/18/2014 4 18 2014 2 909 521707 4822503 643 41
18:00:24 4/11/2012 4 11 2012 18 676 526502 4822521 600 40
10:00:52 4/5/2012 4 5 2012 10 663 521987 4822504 644 41
2:00:18 2/26/2012 2 26 2012 2 666 526330 4822521 603 40
4:00:20 4/12/2009 4 12 2009 4 638 521739 4822505 643 41
14:00:38 4/16/2008 4 16 2008 14 637 525253 4822517 608 40
8:00:20 4/30/2011 4 30 2011 8 668 526126 4822521 603 40
14:00:48 1/13/2010 1 13 2010 14 640 526492 4822522 600 40
14:00:42 4/17/2011 4 17 2011 14 663 525052 4822517 609 40
0:00:35 4/18/2014 4 18 2014 0 917 521985 4822507 644 41
6:00:48 4/11/2012 4 11 2012 6 666 525133 4822520 609 40
0:00:41 4/19/2010 4 19 2010 0 646 526058 4822524 603 40
18:00:41 4/10/2012 4 10 2012 18 678 526168 4822524 603 40
16:00:48 5/1/2011 5 1 2011 16 664 525882 4822523 607 40
16:00:55 4/18/2011 4 18 2011 16 647 521898 4822510 643 41
20:01:27 12/19/2013 12 19 2013 20 916 529300 4822539 604 40
10:00:54 1/11/2010 1 11 2010 10 642 525117 4822522 609 40
20:00:47 1/8/2013 1 8 2013 20 670 523129 4822515 646 40
16:01:12 1/14/2010 1 14 2010 16 639 525902 4822525 607 40
22:00:54 2/22/2010 2 22 2010 22 642 525866 4822525 607 40
16:00:56 4/13/2009 4 13 2009 16 633 523487 4822517 647 40
14:00:47 4/17/2011 4 17 2011 14 655 526544 4822528 600 40
22:00:48 1/25/2010 1 25 2010 22 639 528058 4822534 602 40
0:00:53 4/4/2014 4 4 2014 0 908 523108 4822516 646 40
22:00:30 4/10/2010 4 10 2010 22 655 525775 4822525 607 40
18:00:42 4/11/2010 4 11 2010 18 655 526297 4822528 603 40
18:00:57 4/17/2011 4 17 2011 18 661 521726 4822511 643 41
6:00:23 4/18/2014 4 18 2014 6 914 521752 4822512 643 41
4:00:56 4/15/2009 4 15 2009 4 638 521752 4822512 643 41
18:00:47 1/20/2010 1 20 2010 18 639 528265 4822536 602 40
22:00:26 11/29/2010 11 29 2010 22 650 524654 4822522 610 40
4:00:53 12/19/2012 12 19 2012 4 679 521606 4822511 643 41
18:00:17 4/22/2009 4 22 2009 18 645 526713 4822530 600 40
8:00:25 4/5/2010 4 5 2010 8 650 524417 4822522 610 40
2:00:31 4/12/2009 4 12 2009 2 646 521743 4822513 643 41
4:01:09 4/11/2012 4 11 2012 4 666 525126 4822525 609 40
16:00:42 3/26/2013 3 26 2013 16 658 523928 4822521 648 40
18:00:47 4/16/2011 4 16 2011 18 659 523977 4822521 648 40
14:00:47 12/22/2010 12 22 2010 14 642 524774 4822525 610 40



22:00:27 12/23/2012 12 23 2012 22 666 526364 4822531 603 40
22:00:56 12/21/2010 12 21 2010 22 642 524647 4822525 610 40
18:00:44 4/12/2009 4 12 2009 18 637 524979 4822527 609 40
4:00:56 4/2/2010 4 2 2010 4 642 521938 4822517 643 41
18:01:53 12/21/2010 12 21 2010 18 642 524644 4822527 610 40
6:00:29 4/15/2009 4 15 2009 6 638 521755 4822517 643 41
0:00:26 4/11/2012 4 11 2012 0 666 525279 4822529 608 40
4:00:56 4/18/2014 4 18 2014 4 914 521729 4822517 643 41
18:00:48 1/11/2010 1 11 2010 18 642 525049 4822529 609 40
22:00:21 4/3/2014 4 3 2014 22 908 523107 4822522 646 40
14:00:55 11/26/2010 11 26 2010 14 640 526398 4822534 600 40
0:00:50 4/18/2014 4 18 2014 0 909 522059 4822519 644 41
0:00:52 4/18/2009 4 18 2009 0 643 521854 4822519 643 41
22:00:47 4/17/2009 4 17 2009 22 643 521853 4822520 643 41
6:00:42 4/2/2010 4 2 2010 6 642 521933 4822520 643 41
4:00:48 1/11/2010 1 11 2010 4 644 525944 4822536 607 40
6:01:23 1/5/2014 1 5 2014 6 916 522962 4822526 646 40
2:00:27 12/3/2011 12 3 2011 2 663 522904 4822526 646 40
0:00:53 1/11/2010 1 11 2010 0 644 525702 4822536 607 40
18:00:16 3/24/2010 3 24 2010 18 655 525272 4822535 608 40
16:00:41 4/18/2011 4 18 2011 16 661 521937 4822523 643 41
4:00:56 4/12/2009 4 12 2009 4 646 521692 4822522 643 41
8:00:31 4/17/2009 4 17 2009 8 633 521751 4822523 643 41
6:00:48 4/10/2010 4 10 2010 6 655 527842 4822546 598 40
12:00:54 4/3/2013 4 3 2013 12 663 521911 4822524 643 41
2:00:54 1/11/2010 1 11 2010 2 644 525839 4822538 607 40
0:00:44 4/16/2009 4 16 2009 0 645 526988 4822543 596 40
2:00:36 4/11/2012 4 11 2012 2 666 525238 4822536 608 40
6:00:54 1/11/2010 1 11 2010 6 644 525939 4822539 607 40
2:00:33 4/4/2014 4 4 2014 2 908 523009 4822528 646 40
18:00:53 4/14/2011 4 14 2011 18 662 521767 4822526 643 41
2:00:20 4/16/2009 4 16 2009 2 645 526985 4822545 596 40
18:00:56 4/10/2010 4 10 2010 18 655 527950 4822549 598 40
4:00:48 4/22/2009 4 22 2009 4 645 526583 4822545 600 40
18:00:54 4/12/2009 4 12 2009 18 642 525630 4822541 607 40
18:01:18 1/11/2010 1 11 2010 18 643 525186 4822540 608 40
6:00:49 1/10/2010 1 10 2010 6 644 522989 4822532 646 40
18:00:43 4/22/2010 4 22 2010 18 746 527073 4822548 596 40
4:00:45 1/5/2014 1 5 2014 4 916 522928 4822533 646 40
12:00:50 4/2/2014 4 2 2014 12 918 523843 4822536 648 40
8:00:55 1/11/2010 1 11 2010 8 640 526017 4822544 603 40
10:00:20 2/22/2010 2 22 2010 10 642 526255 4822545 603 40
12:00:55 2/18/2010 2 18 2010 12 642 526520 4822547 600 40
6:00:47 4/12/2009 4 12 2009 6 638 521760 4822530 643 41
14:00:26 2/18/2010 2 18 2010 14 642 526528 4822547 600 40
0:00:36 4/1/2012 4 1 2012 0 673 523574 4822536 647 40
10:00:55 4/17/2009 4 17 2009 10 633 521778 4822530 643 41
2:00:53 4/15/2011 4 15 2011 2 662 521692 4822531 643 41
12:00:48 1/13/2010 1 13 2010 12 640 526465 4822548 600 40
4:00:54 1/16/2010 1 16 2010 4 640 527641 4822553 598 40
6:00:47 1/11/2010 1 11 2010 6 640 526020 4822547 603 40
6:00:53 12/25/2013 12 25 2013 6 916 526560 4822550 600 40
0:00:52 12/19/2012 12 19 2012 0 679 521599 4822532 643 41
2:00:23 4/22/2009 4 22 2009 2 645 526587 4822550 600 40



2:00:54 4/15/2009 4 15 2009 2 647 521689 4822533 643 41
22:00:55 3/31/2012 3 31 2012 22 673 523572 4822539 647 40
2:00:47 12/31/2013 12 31 2013 2 916 525854 4822548 607 40
10:00:55 4/8/2011 4 8 2011 10 668 524581 4822543 610 40
18:02:11 4/4/2010 4 4 2010 18 641 524046 4822542 620 39
4:00:30 12/25/2013 12 25 2013 4 916 526521 4822551 600 40
8:00:42 2/23/2010 2 23 2010 8 642 525906 4822549 607 40
14:00:42 4/17/2009 4 17 2009 14 645 524939 4822545 609 40
8:00:50 1/10/2010 1 10 2010 8 644 523006 4822539 646 40
20:02:12 4/22/2014 4 22 2014 20 908 524141 4822543 620 39
16:00:48 3/29/2014 3 29 2014 16 916 526065 4822550 603 40
6:00:53 12/27/2013 12 27 2013 6 913 526538 4822552   600     40
2:01:50 4/6/2010        4       6       2010    2       641     522106  4822536 644     41
6:00:54 1/16/2010       1       16      2010    6       640     527813  4822558 598     40
16:00:50        2/20/2010       2       20      2010    16      644     527264  4822555 597     40
8:00:57 1/16/2010       1       16      2010    8       640     527812  4822558 598     40
8:00:25 4/16/2010       4       16      2010    8       654     524797  4822546 609     40
4:00:49 4/15/2009       4       15      2009    4       647     521697  4822536 643     41
22:00:55        4/28/2008       4       28      2008    22      634     523087  4822541 646     40
4:00:53 4/15/2011       4       15      2011    4       662     521729  4822538 643     41
0:00:48 1/9/2013        1       9       2013    0       670     523140  4822542 646     40
18:00:48        4/18/2011       4       18      2011    18      661     521707  4822538 643     41
10:00:48        4/5/2010        4       5       2010    10      650     524496  4822548 610     40
2:00:53 4/18/2009       4       18      2009    2       643     521776  4822538 643     41
14:00:54        4/30/2011       4       30      2011    14      650     525131  4822550 609     40
10:00:44        4/23/2014       4       23      2014    10      907     524680  4822549 610     40
6:00:56 4/15/2009       4       15      2009    6       647     521712  4822539 643     41
0:00:32 4/29/2008       4       29      2008    0       634     523078  4822544 646     40
8:00:42 4/22/2009       4       22      2009    8       645     525979  4822555 607     40
22:01:28        4/5/2012        4       5       2012    22      677     522384  4822542 645     40
22:00:54        5/1/2014        5       1       2014    22      916     525946  4822555 607     40
18:00:53        12/26/2010      12      26      2010    18      642     527186  4822560 596     40
6:00:53 4/15/2011       4       15      2011    6       662     521727  4822540 643     41
16:00:41        4/26/2009       4       26      2009    16      644     524697  4822551 610     40
22:00:49        11/30/2010      11      30      2010    22      801     524180  4822549 620     39
12:00:54        4/8/2014        4       8       2014    12      913     523403  4822548 647     40
10:00:42        2/22/2010       2       22      2010    10      644     526332  4822559 603     40
4:00:53 1/9/2012        1       9       2012    4       665     527787  4822565 598     40
2:00:53 1/27/2010       1       27      2010    2       639     525864  4822558 607     40
10:00:53        1/17/2013       1       17      2013    10      670     526234  4822560 603     40
18:00:23        3/31/2012       3       31      2012    18      679     523958  4822552 648     40
8:00:42 4/28/2011       4       28      2011    8       662     521716  4822546 643     41
16:00:43        4/14/2008       4       14      2008    16      635     524829  4822557 609     40
14:00:56        4/26/2009       4       26      2009    14      644     524639  4822557 610     40
22:00:23        12/2/2011       12      2       2011    22      663     522907  4822551 646     40
10:00:24        4/11/2008       4       11      2008    10      635     524323  4822557 620     39
0:00:55 12/3/2011       12      3       2011    0       663     522907  4822552 646     40
6:00:54 2/26/2012       2       26      2012    6       666     526245  4822565 603     40
0:00:24 2/23/2010       2       23      2010    0       644     525622  4822563 607     40
14:00:52        4/17/2011       4       17      2011    14      668     524946  4822561 609     40
22:00:54        4/11/2014       4       11      2014    22      908     523890  4822557 648     40
18:00:22        4/17/2010       4       17      2010    18      646     526278  4822566 603     40
20:00:21        4/10/2012       4       10      2012    20      666     525473  4822564 608     40
16:00:56        4/7/2014        4       7       2014    16      909     524993  4822565 609     40



10:01:08        1/13/2010       1       13      2010    10      643     526361  4822570 603     40
14:00:53        4/14/2008       4       14      2008    14      635     524809  4822565 609     40
8:00:53 4/8/2014        4       8       2014    8       913     522256  4822557 644     41
18:00:54        3/27/2010       3       27      2010    18      654     524683  4822566 610     40
12:00:12        4/14/2008       4       14      2008    12      635     524812  4822567 609     40
22:00:53        3/27/2010       3       27      2010    22      639     524260  4822566 620     39
8:00:54 4/5/2010        4       5       2010    8       655     524408  4822566 610     40
6:00:53 12/20/2009      12      20      2009    6       638     521908  4822558 643     41
6:00:41 12/3/2011       12      3       2011    6       663     522935  4822562 646     40
18:00:47        4/22/2009       4       22      2009    18      642     526330  4822575 603     40
10:00:30        4/13/2008       4       13      2008    10      635     524661  4822570 610     40
18:00:42        1/10/2010       1       10      2010    18      642     524299  4822568 620     39
4:00:27 12/17/2008      12      17      2008    4       632     522952  4822564 646     40
18:01:12        4/7/2009        4       7       2009    18      641     522598  4822563 645     40
0:00:35 12/31/2012      12      31      2012    0       680     522971  4822565 646     40
14:01:23        4/3/2014        4       3       2014    14      908     523006  4822566 646     40
16:00:50        4/29/2008       4       29      2008    16      637     525184  4822574 608     40
4:01:23 1/27/2010       1       27      2010    4       639     525804  4822578 607     40
20:00:54        12/16/2013      12      16      2013    20      913     527597  4822585 597     40
10:01:11        4/18/2014       4       18      2014    10      909     523111  4822569 646     40
18:00:47        1/11/2010       1       11      2010    18      644     525927  4822580 607     40
0:00:20 1/10/2013       1       10      2013    0       670     521791  4822566 643     41
2:00:47 3/24/2010       3       24      2010    2       746     525570  4822581 608     40
10:00:47        4/18/2014       4       18      2014    10      917     523102  4822572 646     40
10:00:38        4/12/2009       4       12      2009    10      638     521805  4822569 643     41
18:00:11        4/14/2009       4       14      2009    18      644     522867  4822573 646     40
12:00:49        4/13/2008       4       13      2008    12      635     524648  4822580 610     40
12:00:43        4/12/2009       4       12      2009    12      638     521807  4822570 643     41
20:00:12        3/31/2012       3       31      2012    20      666     523236  4822575 647     40
10:00:41        4/5/2010        4       5       2010    10      655     524414  4822579 610     40
2:00:46 3/28/2010       3       28      2010    2       639     524278  4822579 620     39
22:00:54        4/14/2014       4       14      2014    22      917     525656  4822584 607     40
18:00:48        4/15/2010       4       15      2010    18      746     526093  4822587 603     40
16:00:19        2/22/2010       2       22      2010    16      642     525545  4822585 608     40
18:00:41        1/10/2010       1       10      2010    18      643     524029  4822580 620     39
2:00:23 4/25/2010       4       25      2010    2       654     523658  4822580 648     40
14:01:12        4/13/2010       4       13      2010    14      640     525698  4822588 607     40
0:01:07 4/16/2010       4       16      2010    0       640     525732  4822589 607     40
0:01:02 4/27/2010       4       27      2010    0       644     524977  4822587 609     40
22:00:10        4/13/2009       4       13      2009    22      644     525317  4822589 608     40
12:00:43        4/13/2008       4       13      2008    12      636     524621  4822588 610     40
12:00:54        2/13/2013       2       13      2013    12      666     522590  4822582 645     40
16:00:39        2/22/2010       2       22      2010    16      644     525494  4822592 608     40
4:00:55 1/28/2010       1       28      2010    4       644     524725  4822589 610     40
8:00:16 2/26/2012       2       26      2012    8       666     526197  4822595 603     40
8:00:53 1/28/2010       1       28      2010    8       639     524596  4822589 610     40
10:00:27        4/13/2008       4       13      2008    10      636     524632  4822590 610     40
22:00:49        11/27/2011      11      27      2011    22      801     522380  4822583 645     40
0:00:25 12/21/2012      12      21      2012    0       665     526203  4822597 603     40
18:00:43        4/13/2008       4       13      2008    18      631     522754  4822585 645     40
12:00:54        4/18/2014       4       18      2014    12      917     523106  4822588 646     40
6:00:41 1/28/2010       1       28      2010    6       644     524726  4822593 610     40
6:00:53 1/28/2010       1       28      2010    6       639     524591  4822593 610     40
10:00:55        4/20/2011       4       20      2011    10      661     521783  4822583 643     41



12:00:49        4/5/2010        4       5       2010    12      641     523482  4822590 647     40
10:00:55        1/13/2010       1       13      2010    10      640     526446  4822601 600     40
6:00:54 1/11/2010       1       11      2010    6       639     525898  4822599 607     40
10:00:41        1/16/2010       1       16      2010    10      639     524189  4822593 620     39
4:01:11 1/28/2010       1       28      2010    4       639     524590  4822595 610     40
18:00:53        4/16/2008       4       16      2008    18      637     523085  4822590 646     40
10:00:24        4/13/2008       4       13      2008    10      637     524443  4822595 610     40
10:00:54        1/28/2010       1       28      2010    10      644     524791  4822597 609     40
16:00:24        4/17/2009       4       17      2009    16      633     521804  4822587 643     41
6:00:53 12/21/2012      12      21      2012    6       665     525810  4822601 607     40
8:00:54 1/28/2010       1       28      2010    8       644     524771  4822597 610     40
8:00:27 4/21/2012       4       21      2012    8       658     525290  4822599 608     40
18:00:26        4/11/2014       4       11      2014    18      908     524727  4822597 610     40
4:00:54 4/16/2009       4       16      2009    4       645     526954  4822606 596     40
12:00:56        1/16/2010       1       16      2010    12      639     524192  4822596 620     39
4:00:48 12/17/2008      12      17      2008    4       635     523133  4822592 646     40
8:00:54 4/29/2014 4 29 2014 8 909 524978 4822599 609 40
18:01:49 5/2/2010 5 2 2010 18 639 524956 4822600 609 40
18:00:54 12/16/2013 12 16 2013 18 913 527637 4822611 598 40
10:00:20 4/16/2010 4 16 2010 10 654 524787 4822600 609 40
14:00:48 4/17/2009 4 17 2009 14 633 521807 4822590 643 41
8:00:54 4/17/2008 4 17 2008 8 637 524319 4822599 620 39
16:00:22 12/26/2010 12 26 2010 16 642 526729 4822608 600 40
10:00:48 1/11/2010 1 11 2010 10 639 525074 4822602 609 40
10:00:26 4/13/2009 4 13 2009 10 646 522984 4822594 646 40
2:00:20 1/28/2010 1 28 2010 2 642 524685 4822601 610 40
22:00:53 4/15/2010 4 15 2010 22 639 525956 4822606 607 40
6:00:55 4/17/2009 4 17 2009 6 633 521641 4822591 643 41
12:00:54 4/18/2014 4 18 2014 12 909 523128 4822596 646 40
0:00:26 3/24/2010 3 24 2010 0 746 525640 4822606 607 40
16:00:23 4/13/2009 4 13 2009 16 640 524892 4822604 609 40
18:00:47 4/10/2012 4 10 2012 18 675 525801 4822607 607 40
10:00:14 12/16/2013 12 16 2013 10 913 527278 4822614 597 40
6:00:53 4/5/2010 4 5 2010 6 653 521835 4822595 643 41
8:00:53 4/27/2009 4 27 2009 8 646 522387 4822597 645 40
8:00:31 4/5/2010 4 5 2010 8 652 524312 4822604 620 39
0:00:21 2/23/2010 2 23 2010 0 642 525883 4822611 607 40
8:00:55 4/13/2009 4 13 2009 8 646 522960 4822600 646 40
14:00:54 4/4/2012 4 4 2012 14 666 526210 4822613 603 40
14:00:44 4/17/2013 4 17 2013 14 658 525162 4822609 609 40
4:00:53 12/20/2009 12 20 2009 4 638 521852 4822598 643 41
8:00:53 4/3/2014 4 3 2014 8 908 522672 4822600 645 40
4:00:42 4/17/2009 4 17 2009 4 633 521632 4822597 643 41
2:00:53 4/17/2009 4 17 2009 2 633 521635 4822598 643 41
2:00:48 1/28/2010 1 28 2010 2 639 524555 4822608 610 40
18:00:24 5/1/2011 5 1 2011 18 664 526180 4822614 603 40
14:00:28 4/12/2009 4 12 2009 14 638 521833 4822599 643 41
2:00:53 1/8/2013 1 8 2013 2 670 523199 4822604 647 40
18:00:56 4/30/2011 4 30 2011 18 668 526649 4822617 600 40
8:00:53 1/28/2010 1 28 2010 8 642 524652 4822610 610 40
18:00:49 4/17/2010 4 17 2010 18 652 526622 4822618 600 40
4:00:39 1/8/2013 1 8 2013 4 670 523195 4822605 647 40
10:00:47 4/18/2014 4 18 2014 10 914 523057 4822605 646 40
2:00:11 12/31/2011 12 31 2011 2 665 529437 4822631 604 40



4:00:25 1/16/2014 1 16 2014 4 913 528472 4822627 605 40
6:00:43 4/14/2009 4 14 2009 6 643 524973 4822613 609 40
12:00:33 1/28/2010 1 28 2010 12 642 524690 4822612 610 40
10:00:49 4/5/2010 4 5 2010 10 652 524307 4822611 620 39
6:00:41 4/8/2010 4 8 2010 6 638 521698 4822603 643 41
0:00:43 12/20/2009 12 20 2009 0 647 521610 4822602 643 41
6:00:42 12/20/2009 12 20 2009 6 647 522212 4822604 644 41
4:00:24 4/11/2012 4 11 2012 4 675 524911 4822614 609 40
18:00:44 4/5/2010 4 5 2010 18 638 522423 4822606 645 40
6:00:48 1/29/2014 1 29 2014 6 918 529290 4822633 604 40
2:00:44 4/11/2012 4 11 2012 2 675 524906 4822616 609 40
10:01:13 4/8/2014 4 8 2014 10 913 523181 4822610 647 40
6:00:54 1/28/2010 1 28 2010 6 642 524644 4822615 610 40
12:00:47 3/29/2013 3 29 2013 12 671 523432 4822611 647 40
14:00:53 1/28/2010 1 28 2010 14 642 524686 4822616 610 40
6:00:54 4/11/2012 4 11 2012 6 675 524906 4822617 609 40
12:00:43 4/12/2008 4 12 2008 12 633 525392 4822619 608 40
10:00:32 1/13/2010 1 13 2010 10 642 526563 4822624 600 40
0:00:41 4/13/2008 4 13 2008 0 637 522978 4822610 646 40
20:00:05 4/23/2008 4 23 2008 20 632 521618 4822606 643 41
2:00:41 12/21/2012 12 21 2012 2 665 526129 4822622 603 40
2:00:40 4/13/2008 4 13 2008 2 637 522989 4822612 646 40
18:00:42 4/18/2010 4 18 2010 18 646 526337 4822624 603 40
10:00:56 1/28/2010 1 28 2010 10 642 524686 4822619 610 40
12:00:28 4/17/2009 4 17 2009 12 633 521794 4822609 643 41
12:00:21 4/12/2008 4 12 2008 12 632 524642 4822619 610 40
22:00:25 4/12/2008 4 12 2008 22 637 522972 4822614 646 40
4:01:43 1/28/2010 1 28 2010 4 642 524638 4822620 610 40
8:00:44 4/10/2010 4 10 2010 8 654 528398 4822636 602 40
22:00:53 1/11/2010 1 11 2010 22 644 525949 4822626 607 40
22:01:56 3/23/2010 3 23 2010 22 651 525414 4822625 608 40
8:00:47 12/20/2009 12 20 2009 8 638 521801 4822614 643 41
12:01:24 4/18/2014 4 18 2014 12 914 523057 4822618 640 40
2:01:11 2/23/2010 2 23 2010 2 642 525875 4822628 607 40
10:01:07 1/13/2010 1 13 2010 10 644 526499 4822631 600 40
10:01:00 4/20/2011 4 20 2011 10 641 521720 4822615 643 41
16:00:48 3/29/2014 3 29 2014 16 908 525380 4822629 592 40
0:00:27 12/20/2009 12 20 2009 0 638 521794 4822618 637 41
0:00:48 1/28/2010 1 28 2010 0 639 524531 4822627 594 40
14:00:47 4/17/2010 4 17 2010 14 652 526582 4822635 600 40
10:00:48 4/30/2011 4 30 2011 10 668 526130 4822634 603 40
6:00:24 1/16/2014 1 16 2014 6 913 528489 4822643 605 40
12:00:25 4/13/2009 4 13 2009 12 635 523507 4822625 641 40
8:00:41 4/5/2010 4 5 2010 8 642 523536 4822625 641 40
18:01:00 4/11/2014 4 11 2014 18 907 524623 4822629 594 40
10:01:30 1/28/2010 1 28 2010 10 639 524697 4822630 594 40
4:00:53 3/28/2010 3 28 2010 4 639 524202 4822628 619 39
18:00:54 1/29/2012 1 29 2012 18 665 523057 4822624 640 40
4:00:27 4/6/2009 4 6 2009 4 635 522446 4822623 639 40
8:00:29 4/10/2010 4 10 2010 8 644 528458 4822645 589 40
14:00:43 4/13/2009 4 13 2009 14 635 523505 4822626 641 40
14:00:22 4/14/2008 4 14 2008 14 631 525091 4822633 593 40
4:00:56 4/8/2010 4 8 2010 4 638 521710 4822621 637 41
22:00:54 4/3/2014 4 3 2014 22 916 521750 4822621 637 41



18:00:48 4/1/2014 4 1 2014 18 909 523906 4822629 642 40
4:00:54 11/29/2009 11 29 2009 4 647 522039 4822623 638 41
12:00:51 1/28/2010 1 28 2010 12 644 524878 4822633 593 40
2:00:41 12/20/2009 12 20 2009 2 638 521823 4822623 637 41
20:00:53 4/3/2014 4 3 2014 20 913 522684 4822626 639 40
18:00:54 2/6/2010 2 6 2010 18 642 528584 4822648 589 40
16:00:54 4/14/2008 4 14 2008 16 631 525090 4822635 593 40
4:00:53 11/3/2010 11 3 2010 4 639 523367 4822629 641 40
10:00:42 4/12/2008 4 12 2008 10 637 524575 4822634 594 40
18:01:02 1/25/2010 1 25 2010 18 642 526309 4822641 588 40
12:00:50 4/14/2008 4 14 2008 12 631 525091 4822637 593 40
18:00:24 4/14/2009 4 14 2009 18 646 522643 4822628 639 40
0:00:48 1/26/2010 1 26 2010 0 639 528117 4822650 586 40
0:00:54 4/4/2014 4 4 2014 0 916 521749 4822626 637 41
18:00:26 4/17/2008 4 17 2008 18 631 522902 4822630 640 40
2:00:25 1/16/2014 1 16 2014 2 913 528462 4822651 589 40
4:00:32 4/14/2009 4 14 2009 4 643 524963 4822639 593 40
0:01:05 1/16/2010 1 16 2010 0 642 526589 4822645 585 40
12:00:28 3/25/2010 3 25 2010 12 643 526290 4822645 588 40
0:00:35 4/11/2012 4 11 2012 0 671 525201 4822644 592 40
18:00:42 4/19/2010 4 19 2010 18 650 527183 4822652 580 40
18:01:11 3/28/2010 3 28 2010 18 638 521623 4822632 637 41
16:00:54 4/17/2008 4 17 2008 16 631 523065 4822637 640 40
12:00:07 4/17/2010 4 17 2010 12 652 526571 4822652 585 40
18:00:53 3/28/2013 3 28 2013 18 663 522931 4822639 640 40
16:00:47 4/17/2010 4 17 2010 16 652 526600 4822653 585 40
12:00:54 1/17/2013 1 17 2013 12 670 526848 4822655 580 40
4:00:55 11/25/2010 11 25 2010 4 650 524431 4822646 594 40
0:00:43 12/24/2012 12 24 2012 0 666 526355 4822653 588 40
12:00:29 1/28/2010 1 28 2010 12 639 524748 4822648 594 40
6:00:36 4/7/2010 4 7 2010 6 638 521709 4822638 637 41
10:00:47 1/11/2010 1 11 2010 10 644 525036 4822652 593 40
8:00:53 12/21/2012 12 21 2012 8 665 525743 4822655 591 40
18:00:55 4/29/2008 4 29 2008 18 634 524619 4822651 594 40
18:00:54 4/5/2010 4 5 2010 18 641 522458 4822644 639 40
10:00:53 4/5/2012 4 5 2012 10 681 521981 4822644 638 41
4:00:48 2/23/2010 2 23 2010 4 642 525880 4822660 591 40
10:00:53 1/16/2010 1 16 2010 10 644 525872 4822660 591 40
14:00:53 1/13/2010 1 13 2010 14 639 526834 4822665 580 40
6:00:48 4/16/2009 4 16 2009 6 645 526976 4822665 580 40
16:00:42 4/14/2008 4 14 2008 16 636 524832 4822657 593 40
0:00:48 11/26/2009 11 26 2009 0 638 521598 4822646 637 41
6:00:50 2/23/2010 2 23 2010 6 642 525882 4822662 591 40
2:00:41 4/7/2010 4 7 2010 2 638 521714 4822647 637 41
8:00:55 4/15/2009 4 15 2009 8 637 523776 4822654 642 40
4:00:43 12/20/2009 12 20 2009 4 647 522094 4822649 638 41
8:00:56 4/15/2009 4 15 2009 8 640 523775 4822656 642 40
20:00:24 12/25/2013 12 25 2013 20 916 525878 4822663 591 40
2:00:48 4/4/2014 4 4 2014 2 916 521749 4822649 637 41
22:00:54 1/23/2010 1 23 2010 22 639 526229 4822666 588 40
12:00:47 1/13/2010 1 13 2010 12 639 526830 4822668 580 40
0:01:00 12/22/2012 12 22 2012 0 665 524073 4822658 619 39
10:00:54 2/13/2013 2 13 2013 10 666 522593 4822653 639 40
22:00:53 12/27/2013 12 27 2013 22 918 528434 4822677 589 40



2:00:42 5/4/2011 5 4 2011 2 658 523070 4822657 640 40
4:00:42 12/18/2013 12 18 2013 4 916 526170 4822669 588 40
14:00:26 3/25/2010 3 25 2010 14 652 526459 4822671 585 40
4:00:21 4/11/2012 4 11 2012 4 671 525123 4822666 593 40
2:00:45 1/15/2014 1 15 2014 2 913 526494 4822671 585 40
0:01:14 3/28/2010 3 28 2010 0 639 524340 4822663 619 39
22:00:48 4/15/2010 4 15 2010 22 746 526039 4822670 588 40
16:00:48 4/12/2014 4 12 2014 16 916 524532 4822664 594 40
4:00:53 12/21/2012 12 21 2012 4 665 526100 4822672 588 40
12:00:26 4/14/2008 4 14 2008 12 636 524828 4822668 593 40
4:01:23 1/26/2010 1 26 2010 4 642 526257 4822674 588 40
2:00:53 1/26/2010 1 26 2010 2 642 526238 4822674 588 40
12:00:44 4/17/2009 4 17 2009 12 645 524212 4822666 619 39
14:00:54 4/14/2008 4 14 2008 14 636 524828 4822669 593 40
2:00:45 1/28/2010 1 28 2010 2 644 524780 4822671 593 40
2:00:55 4/11/2012 4 11 2012 2 671 525148 4822672 593 40
2:00:06 4/6/2009 4 6 2009 2 635 522486 4822663 639 40
14:01:23 1/28/2010 1 28 2010 14 644 524894 4822672 593 40
10:00:47 4/22/2010 4 22 2010 10 640 526637 4822679 585 40
14:00:44 4/14/2011 4 14 2011 14 662 521789 4822663 637 41
0:00:56 12/2/2010 12 2 2010 0 642 526115 4822680 588 40
22:00:56 3/31/2010 3 31 2010 22 653 525003 4822676 593 40
12:00:49 1/15/2010 1 15 2010 12 639 525385 4822678 592 40
6:01:13 4/6/2009 4 6 2009 6 635 522511 4822668 639 40
8:00:54 1/26/2010 1 26 2010 8 642 526283 4822682 588 40
0:00:25 12/5/2011 12 5 2011 0 659 522877 4822669 640 40
18:00:47 4/9/2010 4 9 2010 18 644 526604 4822683 585 40
16:00:41 4/14/2011 4 14 2011 16 662 521792 4822667 637 41
8:00:52 3/29/2013 3 29 2013 8 677 522073 4822669 638 41
14:00:47 4/29/2011 4 29 2011 14 668 526262 4822685 588 40
8:00:53 1/29/2014 1 29 2014 8 918 529270 4822698 587 40
10:00:38 1/15/2010 1 15 2010 10 639 525381 4822682 592 40
6:00:47 11/30/2010 11 30 2010 6 639 525546 4822683 592 40
0:00:47 1/26/2010 1 26 2010 0 642 526274 4822686 588 40
18:00:53 1/25/2010 1 25 2010 18 644 526498 4822688 585 40
8:00:53 12/27/2013 12 27 2013 8 913 526485 4822688 585 40
18:00:47 4/6/2009 4 6 2009 18 638 522574 4822674 639 40
2:00:53 4/21/2009 4 21 2009 2 642 525872 4822686 591 40
6:00:56 4/11/2012 4 11 2012 6 671 525055 4822683 593 40
4:01:26 4/18/2009 4 18 2009 4 647 522100 4822673 638 41
22:00:21 4/12/2009 4 12 2009 22 642 525794 4822686 591 40
0:00:42 1/6/2014 1 6 2014 0 916 523259 4822677 641 40
16:01:54 3/24/2010 3 24 2010 16 642 524866 4822683 593 40
4:00:30 4/21/2009 4 21 2009 4 642 525872 4822687 591 40
6:01:08 4/21/2009 4 21 2009 6 642 525875 4822687 591 40
6:00:41 1/26/2010 1 26 2010 6 642 526274 4822689 588 40
22:01:25 1/26/2010 1 26 2010 22 639 526549 4822691 585 40
10:01:36 1/26/2010 1 26 2010 10 642 526274 4822690 588 40
16:00:56 1/23/2014 1 23 2014 16 916 525680 4822688 591 40
22:00:53 1/25/2010 1 25 2010 22 642 526272 4822691 588 40
10:00:35 1/13/2010 1 13 2010 10 639 526360 4822692 588 40
6:00:53 4/18/2009 4 18 2009 6 647 522112 4822677 638 41
12:00:23 1/26/2010 1 26 2010 12 642 526279 4822693 588 40
4:00:55 4/7/2010 4 7 2010 4 638 521729 4822677 637 41



22:00:49 4/9/2010 4 9 2010 22 655 526174 4822693 588 40
0:00:54 4/16/2010 4 16 2010 0 639 525764 4822692 591 40
12:00:43 4/12/2008 4 12 2008 12 636 526680 4822696 585 40
2:00:20 12/9/2013 12 9 2013 2 909 526459 4822695 585 40
4:00:48 2/23/2010 2 23 2010 4 644 525615 4822692 591 40
2:01:02 11/29/2009 11 29 2009 2 647 521948 4822680 637 41
6:00:47 2/23/2010 2 23 2010 6 644 525616 4822694 591 40
22:00:41 2/11/2010 2 11 2010 22 639 526629 4822698 585 40
16:00:14 4/12/2010 4 12 2010 16 650 526191 4822696 588 40
18:00:44 11/30/2010 11 30 2010 18 639 523159 4822686 640 40
16:01:17 11/29/2009 11 29 2009 16 643 521855 4822681 637 41
18:00:50 2/11/2010 2 11 2010 18 639 526624 4822699 585 40
12:00:48 1/13/2010 1 13 2010 12 644 526952 4822700 580 40
14:00:49 1/13/2010 1 13 2010 14 644 526951 4822701 580 40
2:00:50 1/29/2010 1 29 2010 2 639 525825 4822697 591 40
2:00:48 2/23/2010 2 23 2010 2 644 525614 4822697 591 40
22:00:54 1/26/2010 1 26 2010 22 644 526549 4822701 585 40
18:00:47 1/23/2010 1 23 2010 18 639 526281 4822700 588 40
6:00:44 12/9/2013 12 9 2013 6 909 526460 4822701 585 40
18:00:53 3/31/2012 3 31 2012 18 675 523928 4822692 642 40
4:00:43 12/9/2013 12 9 2013 4 909 526454 4822702 585 40
18:00:41 4/12/2009 4 12 2009 18 639 526008 4822702 588 40
2:00:55 12/20/2013 12 20 2013 2 916 526581 4822704 585 40
18:00:53 3/27/2010 3 27 2010 18 639 524927 4822699 593 40
6:00:55 4/26/2009 4 26 2009 6 646 521978 4822688 638 41
12:01:32 4/10/2014 4 10 2014 12 917 523745 4822695 642 40
18:00:54 4/13/2009 4 13 2009 18 643 525157 4822700 593 40
18:00:54 5/11/2011 5 11 2011 18 668 526472 4822706 585 40
6:00:54 12/18/2012 12 18 2012 6 666 526638 4822707 585 40
6:00:43 12/20/2013 12 20 2013 6 916 526652 4822708 585 40
10:00:44 4/12/2008 4 12 2008 10 633 524252 4822699 619 39
22:01:23 1/26/2010 1 26 2010 22 642 526698 4822709 585 40
12:00:23 4/13/2009 4 13 2009 12 640 523898 4822698 642 40
22:00:27 12/25/2013 12 25 2013 22 916 525809 4822706 591 40
8:00:25 4/17/2011 4 17 2011 8 659 521677 4822691 637 41
18:00:42 4/11/2009 4 11 2009 18 646 522804 4822695 640 40
18:01:23 4/6/2010 4 6 2010 18 640 527028 4822712 580 40
10:00:43 4/12/2008 4 12 2008 10 631 524380 4822701 594 40
2:00:47 1/26/2010 1 26 2010 2 639 528132 4822716 586 40
22:00:20 11/27/2009 11 27 2009 22 641 521598 4822693 637 41
18:00:45 4/13/2009 4 13 2009 18 644 526385 4822711 588 40
2:00:49 12/18/2013 12 18 2013 2 916 526197 4822711 588 40
6:00:23 12/20/2009 12 20 2009 6 633 521822 4822696 637 41
14:00:24 3/25/2010 3 25 2010 14 644 526346 4822712 588 40
12:00:47 4/2/2014 4 2 2014 12 907 523832 4822703 642 40
18:00:54 4/26/2010 4 26 2010 18 644 525585 4822710 591 40
8:00:48 1/16/2010 1 16 2010 8 642 526394 4822714 585 40
0:00:54 4/27/2009 4 27 2009 0 634 526179 4822713 588 40
6:00:48 1/16/2010 1 16 2010 6 642 526392 4822714 585 40
2:00:56 12/25/2013 12 25 2013 2 916 526657 4822716 585 40
8:00:55 1/14/2010 1 14 2010 8 639 526460 4822715 585 40
12:00:14 4/12/2008 4 12 2008 12 631 524372 4822707 619 39
12:00:41 1/27/2010 1 27 2010 12 639 525456 4822712 592 40
10:01:11 1/27/2010 1 27 2010 10 639 525445 4822714 592 40



14:00:49 4/12/2008 4 12 2008 14 631 524512 4822711 594 40
18:00:38 4/4/2013 4 4 2013 18 671 525852 4822716 591 40
12:00:48 4/5/2010 4 5 2010 12 650 524655 4822713 594 40
18:00:24 4/11/2012 4 11 2012 18 666 526645 4822720 585 40
4:00:48 12/20/2013 12 20 2013 4 916 526583 4822721 585 40
18:01:17 4/8/2010 4 8 2010 18 654 526533 4822721 585 40
8:00:47 12/20/2009 12 20 2009 8 633 521806 4822704 637 41
6:00:42 4/22/2008 4 22 2008 6 635 521709 4822704 637 41
12:00:11 4/12/2008 4 12 2008 12 635 524534 4822715 594 40
4:00:24 4/22/2008 4 22 2008 4 635 521707 4822705 637 41
10:01:17 3/31/2010 3 31 2010 10 653 526067 4822721 588 40
20:00:35 4/11/2014 4 11 2014 20 916 526765 4822724 585 40
2:00:28 12/13/2013 12 13 2013 2 911 526487 4822723 585 40
4:00:37 1/11/2010 1 11 2010 4 639 526105 4822721 588 40
2:00:49 4/22/2008 4 22 2008 2 635 521707 4822706 637 41
18:01:11 5/12/2011 5 12 2011 18 668 526426 4822723 585 40
12:00:24 4/10/2014 4 10 2014 12 914 523636 4822713 642 40
12:00:55 2/19/2010 2 19 2010 12 642 526508 4822724 585 40
14:00:42 12/16/2013 12 16 2013 14 913 527364 4822728 581 40
10:00:12 4/11/2008 4 11 2008 10 633 524440 4822717 594 40
2:00:56 1/10/2013 1 10 2013 2 670 521823 4822708 637 41
16:00:49 4/23/2011 4 23 2011 16 668 526013 4822723 588 40
8:01:53 4/7/2010 4 7 2010 8 638 521616 4822708 637 41
8:00:41 4/5/2010 4 5 2010 8 646 523810 4822716 642 40
0:00:53 1/14/2010 1 14 2010 0 643 526515 4822727 585 40
18:00:47 4/29/2008 4 29 2008 18 634 524453 4822720 594 40
14:00:48 1/27/2010 1 27 2010 14 639 525455 4822726 592 40
14:00:49 4/12/2008 4 12 2008 14 635 524511 4822723 594 40
2:00:54 2/16/2010 2 16 2010 2 642 526207 4822729 588 40
22:00:54 2/19/2010 2 19 2010 22 642 526168 4822730 588 40
10:00:53 4/11/2008 4 11 2008 10 632 524563 4822724 594 40
16:00:42 4/7/2014 4 7 2014 16 916 523513 4822720 641 40
0:00:48 4/13/2009 4 13 2009 0 642 525717 4822729 591 40
14:01:08 4/10/2010 4 10 2010 14 641 521727 4822715 637 41
6:01:02 11/29/2009 11 29 2009 6 638 521835 4822716 637 41
2:00:54 1/16/2010 1 16 2010 2 642 526401 4822733 585 40
4:00:47 12/10/2012 12 10 2012 4 666 529433 4822745 587 40
0:00:47 1/29/2010 1 29 2010 0 639 525729 4822731 591 40
18:00:35 4/7/2014 4 7 2014 18 909 525121 4822730 593 40
2:00:54 4/14/2009 4 14 2009 2 643 524559 4822729 594 40
4:00:47 2/24/2010 2 24 2010 4 644 526577 4822736 585 40
0:00:55 12/6/2013 12 6 2013 0 916 526634 4822736 585 40
4:00:53 2/16/2010 2 16 2010 4 642 526137 4822735 588 40
18:00:44 3/31/2012 3 31 2012 18 673 522825 4822723 640 40
2:00:41 4/18/2009 4 18 2009 2 635 521745 4822719 637 41
2:00:45 4/6/2012 4 6 2012 2 670 526555 4822737 585 40
4:00:27 11/26/2009 11 26 2009 4 638 521604 4822720 637 41
0:00:48 2/16/2010 2 16 2010 0 642 526218 4822736 588 40
14:00:37 2/19/2010 2 19 2010 14 644 526544 4822738 585 40
14:00:22 3/25/2010 3 25 2010 14 655 525763 4822735 591 40
22:00:09 4/17/2009 4 17 2009 22 635 521775 4822721 637 41
0:01:29 1/31/2014 1 31 2014 0 918 530377 4822754 582 40
8:00:54 12/18/2013 12 18 2013 8 916 529054 4822749 590 40
18:00:53 2/22/2010 2 22 2010 18 642 525502 4822735 592 40



0:00:42 4/14/2009 4 14 2009 0 643 524563 4822732 594 40
12:00:45 4/10/2010 4 10 2010 12 641 521852 4822723 637 41
6:00:53 4/19/2009 4 19 2009 6 641 522152 4822724 638 41
10:00:39 1/11/2010 1 11 2010 10 640 525103 4822734 593 40
4:00:32 1/16/2010 1 16 2010 4 642 526404 4822740 585 40
22:00:56 4/6/2010 4 6 2010 22 638 521716 4822723 637 41
4:00:49 12/20/2009 12 20 2009 4 633 521780 4822724 637 41
6:00:41 2/16/2010 2 16 2010 6 642 526138 4822740 588 40
22:00:48 2/15/2010 2 15 2010 22 642 526240 4822741 588 40
2:00:40 4/16/2010 4 16 2010 2 640 525552 4822739 592 40
0:00:44 4/18/2009 4 18 2009 0 635 521745 4822725 637 41
14:00:54 4/13/2010 4 13 2010 14 644 525729 4822740 591 40
0:00:55 4/7/2010 4 7 2010 0 638 521713 4822726 637 41
22:00:47 1/11/2010 1 11 2010 22 643 525625 4822740 591 40
16:00:47 4/16/2009 4 16 2009 16 644 526594 4822745 585 40
0:00:47 12/25/2013 12 25 2013 0 916 526673 4822745 585 40
12:00:52 4/5/2010 4 5 2010 12 639 524603 4822738 594 40
2:00:56 12/28/2013 12 28 2013 2 918 528373 4822753 586 40
8:01:01 4/23/2014 4 23 2014 8 907 524428 4822738 594 40
8:00:53 1/11/2010 1 11 2010 8 643 524675 4822739 594 40
18:00:55 2/19/2010 2 19 2010 18 642 526169 4822746 588 40
10:00:41 4/11/2008 4 11 2008 10 636 524531 4822740 594 40
16:00:44 1/28/2010 1 28 2010 16 644 524960 4822742 593 40
18:00:53 4/21/2009 4 21 2009 18 642 525761 4822745 591 40
18:00:53 2/15/2010 2 15 2010 18 642 526239 4822747 588 40
0:00:36 4/11/2012 4 11 2012 0 675 524803 4822742 593 40
18:00:48 4/19/2010 4 19 2010 18 639 525042 4822743 593 40
6:01:11 1/11/2010 1 11 2010 6 643 524674 4822742 594 40
22:01:55 4/4/2010 4 4 2010 22 641 522302 4822734 638 41
16:00:14 4/28/2008 4 28 2008 16 634 523678 4822740 642 40
0:00:33 4/16/2010 4 16 2010 0 655 526339 4822751 588 40
8:00:48 11/30/2010 11 30 2010 8 650 524110 4822742 619 39
22:00:53 4/20/2009 4 20 2009 22 642 525687 4822748 591 40
18:01:10 5/14/2011 5 14 2011 18 664 525725 4822749 591 40
4:00:23 11/26/2010 11 26 2010 4 642 526141 4822751 588 40
8:00:28 4/20/2008 4 20 2008 8 636 524316 4822745 619 39
0:01:19 4/21/2009 4 21 2009 0 642 525709 4822751 591 40
18:00:55 4/16/2009 4 16 2009 18 644 526631 4822756 585 40
2:00:47 4/11/2012 4 11 2012 2 678 524914 4822749 593 40
18:00:50 4/17/2009 4 17 2009 18 638 521625 4822738 637 41
18:00:33 4/21/2008 4 21 2008 18 635 521802 4822739 637 41
0:00:48 4/11/2012 4 11 2012 0 678 524901 4822749 593 40
2:00:58 4/6/2012 4 6 2012 2 673 526508 4822756 585 40
4:00:54 1/14/2010 1 14 2010 4 639 526466 4822756 585 40
4:00:41 1/29/2010 1 29 2010 4 639 526119 4822755 588 40
12:00:53 4/20/2011 4 20 2011 12 647 521911 4822740 637 41
22:01:12 4/17/2014 4 17 2014 22 913 524640 4822750 594 40
6:00:57 11/26/2010 11 26 2010 6 642 526138 4822756 588 40
6:00:56 4/11/2012 4 11 2012 6 678 524913 4822751 593 40
22:00:41 1/25/2010 1 25 2010 22 644 526410 4822757 585 40
6:00:47 1/14/2010 1 14 2010 6 639 526463 4822757 585 40
4:00:54 4/11/2012 4 11 2012 4 678 524916 4822752 593 40
12:00:54 4/16/2008 4 16 2008 12 637 524474 4822751 594 40
18:00:55 4/12/2009 4 12 2009 18 646 522744 4822745 639 40



18:00:53 4/5/2010 4 5 2010 18 746 523240 4822747 641 40
18:00:47 5/4/2010 5 4 2010 18 642 522691 4822745 639 40
14:00:54 2/19/2010 2 19 2010 14 642 526488 4822760 585 40
22:01:11 11/27/2009 11 27 2009 22 647 521614 4822743 637 41
20:00:50 1/30/2014 1 30 2014 20 918 530346 4822777 582 40
0:00:53 1/15/2014 1 15 2014 0 913 526619 4822762 585 40
12:00:54 4/20/2011 4 20 2011 12 641 521799 4822746 637 41
2:00:48 5/2/2011 5 2 2011 2 668 528489 4822771 589 40
0:01:11 11/29/2009 11 29 2009 0 647 521949 4822747 637 41
2:01:05 12/24/2012 12 24 2012 2 666 526210 4822762 588 40
22:00:48 4/21/2008 4 21 2008 22 635 521707 4822746 637 41
18:01:50 4/21/2012 4 21 2012 18 676 523140 4822751 640 40
4:00:29 4/15/2009 4 15 2009 4 635 522203 4822748 638 41
2:00:49 4/15/2009 4 15 2009 2 635 522205 4822748 638 41
0:00:11 12/28/2013 12 28 2013 0 918 528364 4822772 586 40
4:00:55 12/24/2012 12 24 2012 4 666 526204 4822763 588 40
22:00:53 4/15/2010 4 15 2010 22 655 526296 4822763 588 40
0:00:53 4/6/2010 4 6 2010 0 638 521698 4822747 637 41
0:01:52 4/16/2010 4 16 2010 0 746 525995 4822763 588 40
22:00:48 4/5/2010 4 5 2010 22 638 521697 4822749 637 41
22:00:47 2/11/2010 2 11 2010 22 642 526608 4822766 585 40
18:01:23 4/28/2008 4 28 2008 18 634 524101 4822757 619 39
6:00:48 4/15/2009 4 15 2009 6 635 522204 4822750 638 41
8:00:54 1/8/2013 1 8 2013 8 670 523189 4822754 641 40
10:01:47 4/6/2013 4 6 2013 10 677 523786 4822756 642 40
10:00:53 4/12/2008 4 12 2008 10 635 524657 4822760 594 40
2:00:42 4/29/2008 4 29 2008 2 634 523227 4822755 641 40
14:00:46 12/12/2008 12 12 2008 14 637 529759 4822781 584 40
16:00:44 12/16/2013 12 16 2013 16 913 527567 4822772 581 40
16:00:55 4/16/2008 4 16 2008 16 637 524466 4822760 594 40
8:01:00 12/25/2013 12 25 2013 8 916 526997 4822771 580 40
18:01:24 2/19/2010 2 19 2010 18 642 527067 4822772 580 40
0:00:14 4/22/2008 4 22 2008 0 635 521725 4822754 637 41
18:01:24 2/22/2010 2 22 2010 18 644 525452 4822767 592 40
4:00:54 4/29/2008 4 29 2008 4 634 523229 4822759 641 40
2:00:23 12/20/2009 12 20 2009 2 633 521735 4822754 637 41
22:00:42 1/30/2014 1 30 2014 22 918 530362 4822788 582 40
12:00:47 3/25/2010 3 25 2010 12 652 526050 4822771 588 40
10:00:54 4/20/2009 4 20 2009 10 646 523006 4822760 640 40
10:00:44 4/5/2010 4 5 2010 10 640 524324 4822765 619 39
2:00:47 4/6/2012 4 6 2012 2 666 526567 4822774 585 40
8:00:48 2/26/2010 2 26 2010 8 644 525353 4822769 592 40
22:00:42 1/10/2010 1 10 2010 22 644 525170 4822769 593 40
18:00:53 4/11/2009 4 11 2009 18 638 522674 4822761 639 40
12:00:55 1/16/2010 1 16 2010 12 640 528090 4822782 586 40
6:00:42 12/24/2012 12 24 2012 6 666 526223 4822775 588 40
8:00:56 4/30/2009 4 30 2009 8 646 523008 4822763 640 40
18:00:44 3/26/2013 3 26 2013 18 658 523704 4822766 642 40
8:00:53 2/26/2010 2 26 2010 8 642 525553 4822773 592 40
12:01:24 4/20/2009 4 20 2009 12 646 523012 4822765 640 40
18:00:48 4/5/2010 4 5 2010 18 646 522820 4822764 640 40
4:00:42 12/25/2012 12 25 2012 4 666 524652 4822770 594 40
20:00:49 4/3/2014 4 3 2014 20 908 524552 4822771 594 40
18:00:54 3/31/2012 3 31 2012 18 675 522767 4822764 639 40



6:01:51 1/8/2013 1 8 2013 6 670 523188 4822766 641 40
18:00:15 4/16/2009 4 16 2009 18 643 522538 4822765 639 40
2:00:41 12/20/2009 12 20 2009 2 647 521833 4822763 637 41
8:00:42 4/28/2008 4 28 2008 8 634 522614 4822766 639 40
8:00:44 12/25/2012 12 25 2012 8 666 524648 4822773 594 40
22:00:47 12/1/2010 12 1 2010 22 642 526112 4822779 588 40
8:00:48 4/5/2010 4 5 2010 8 640 524325 4822773 619 39
2:00:25 4/13/2009 4 13 2009 2 642 525611 4822777 591 40
6:00:53 4/4/2014 4 4 2014 6 916 522471 4822766 639 40
12:00:54 4/22/2010 4 22 2010 12 652 525093 4822776 593 40
10:00:26 4/11/2008 4 11 2008 10 637 524393 4822774 594 40
12:00:41 4/5/2010 4 5 2010 12 640 524331 4822774 619 39
2:00:20 12/8/2013 12 8 2013 2 916 526755 4822784 585 40
22:00:41 11/29/2010 11 29 2010 22 639 526558 4822783 585 40
18:00:41 3/26/2013 3 26 2013 18 663 523455 4822772 641 40
10:00:37 1/16/2010 1 16 2010 10 640 528085 4822790 586 40
10:00:43 4/12/2008 4 12 2008 10 632 524638 4822776 594 40
4:00:54 4/19/2009 4 19 2009 4 641 522070 4822768 638 41
16:00:29 4/15/2014 4 15 2014 16 907 525215 4822779 592 40
6:00:55 12/12/2013 12 12 2013 6 909 526663 4822785 585 40
8:00:54 4/22/2010 4 22 2010 8 640 526603 4822785 585 40
6:00:53 4/1/2010 4 1 2010 6 642 524603 4822778 594 40
20:00:54 4/3/2014 4 3 2014 20 916 521980 4822769 638 41
12:00:42 4/2/2014 4 2 2014 12 909 523836 4822776 642 40
4:00:55 4/1/2010 4 1 2010 4 642 524600 4822779 594 40
4:00:53 4/4/2014 4 4 2014 4 916 522472 4822772 639 40
14:01:20 4/3/2013 4 3 2013 14 677 521897 4822771 637 41
10:00:51 1/29/2010 1 29 2010 10 639 526163 4822786 588 40
6:00:48 12/25/2012 12 25 2012 6 666 524630 4822781 594 40
8:00:48 4/21/2009 4 21 2009 8 645 526953 4822790 580 40
8:01:12 1/15/2010 1 15 2010 8 639 525613 4822785 591 40
8:00:48 12/28/2013 12 28 2013 8 918 528593 4822797 589 40
10:00:48 4/12/2008 4 12 2008 10 636 524303 4822781 619 39
18:00:47 4/7/2010 4 7 2010 18 652 525123 4822784 593 40
6:00:15 11/28/2010 11 28 2010 6 650 526611 4822790 585 40
8:00:26 3/24/2010 3 24 2010 8 746 525744 4822787 591 40
22:00:55 4/10/2012 4 10 2012 22 678 524944 4822784 593 40
4:00:44 4/13/2009 4 13 2009 4 642 525579 4822787 592 40
16:00:48 4/22/2010 4 22 2010 16 746 526974 4822792 580 40
0:00:51 1/16/2010 1 16 2010 0 639 525558 4822787 592 40
8:01:23 1/29/2010 1 29 2010 8 639 526271 4822790 588 40
4:00:53 11/29/2009 11 29 2009 4 638 521743 4822774 637 41
18:00:48 4/9/2010 4 9 2010 18 655 526401 4822791 585 40
0:00:39 4/28/2013 4 28 2013 0 671 522414 4822777 639 40
6:00:42 4/13/2009 4 13 2009 6 642 525577 4822788 592 40
6:01:05 1/29/2010 1 29 2010 6 639 526274 4822791 588 40
4:00:54 12/12/2013 12 12 2013 4 909 526662 4822794 585 40
22:00:42 2/19/2010 2 19 2010 22 644 526113 4822792 588 40
18:00:41 4/19/2010 4 19 2010 18 650 526931 4822796 580 40
12:00:53 2/19/2010 2 19 2010 12 644 526547 4822795 585 40
16:00:44 3/29/2013 3 29 2013 16 671 523644 4822784 642 40
10:00:56 4/5/2010 4 5 2010 10 644 524265 4822787 619 39
14:00:54 4/3/2013 4 3 2013 14 663 521894 4822779 637 41
18:00:56 2/19/2010 2 19 2010 18 644 526111 4822794 588 40



4:00:48 12/14/2013 12 14 2013 4 909 526689 4822797 585 40
8:00:54 12/18/2012 12 18 2012 8 666 526625 4822797 585 40
18:00:55 1/16/2010 1 16 2010 18 639 523320 4822785 641 40
8:00:33 4/5/2010 4 5 2010 8 644 524258 4822789 619 39
4:00:56 11/28/2010 11 28 2010 4 650 526617 4822799 585 40
0:00:54 4/13/2009 4 13 2009 0 639 525699 4822797 591 40
18:00:47 4/17/2009 4 17 2009 18 643 521623 4822783 637 41
0:01:14 11/27/2010 11 27 2010 0 642 526482 4822801 585 40
2:00:54 5/2/2011 5 2 2011 2 650 522520 4822787 639 40
6:00:33 4/17/2011 4 17 2011 6 659 521877 4822786 637 41
10:01:15 1/18/2013 1 18 2013 10 670 526466 4822804 585 40
18:00:41 3/24/2010 3 24 2010 18 746 526309 4822805 588 40
0:00:51 12/19/2009 12 19 2009 0 643 521585 4822789 637 41
0:00:54 4/26/2009 4 26 2009 0 640 527108 4822810 580 40
18:00:51 4/16/2009 4 16 2009 18 646 523946 4822798 642 40
0:00:53 4/1/2010 4 1 2010 0 644 524836 4822801 593 40
16:00:47 4/3/2014 4 3 2014 16 913 523460 4822796 641 40
4:00:49 1/11/2010 1 11 2010 4 640 526322 4822807 588 40
10:00:55 5/6/2010 5 6 2010 10 642 523146 4822796 640 40
22:00:42 1/16/2010 1 16 2010 22 639 523320 4822797 641 40
0:00:54 3/31/2013 3 31 2013 0 671 522328 4822794 638 41
0:01:09 1/28/2010 1 28 2010 0 642 524557 4822802 594 40
4:00:32 12/28/2013 12 28 2013 4 918 528251 4822817 586 40
22:00:48 3/30/2013 3 30 2013 22 671 522325 4822795 638 41
10:00:47 4/5/2010 4 5 2010 10 646 523836 4822800 642 40
2:00:53 4/16/2010 4 16 2010 2 639 525574 4822806 592 40
22:00:53 3/31/2010 3 31 2010 22 644 524835 4822804 593 40
18:00:49 1/11/2010 1 11 2010 18 643 525562 4822808 592 40
16:00:54 1/18/2013 1 18 2013 16 670 526280 4822811 588 40
6:00:53 11/28/2012 11 28 2012 6 670 529538 4822824 587 40
18:00:41 1/27/2010 1 27 2010 18 642 524552 4822805 594 40
2:00:44 5/13/2011 5 13 2011 2 655 524288 4822804 619 39
6:00:56 4/11/2013 4 11 2013 6 663 522109 4822797 638 41
22:00:53 4/16/2014 4 16 2014 22 913 523957 4822804 642 40
14:00:43 4/17/2011 4 17 2011 14 658 526451 4822813 585 40
2:00:57 12/14/2012 12 14 2012 2 665 528071 4822820 586 40
18:00:53 4/18/2009 4 18 2009 18 641 522816 4822801 640 40
16:00:48 5/1/2011 5 1 2011 16 665 525113 4822809 593 40
14:00:54 1/16/2010 1 16 2010 14 640 528121 4822822 586 40
0:00:41 4/17/2014 4 17 2014 0 913 523958 4822806 642 40
8:00:16 12/21/2012 12 21 2012 8 666 529020 4822826 590 40
2:00:39 12/6/2013 12 6 2013 2 916 526675 4822817 585 40
8:00:48 11/29/2009 11 29 2009 8 638 521977 4822800 638 41
8:00:54 4/2/2010 4 2 2010 8 642 522350 4822801 638 41
18:01:06 1/18/2013 1 18 2013 18 670 526485 4822817 585 40
18:00:43 2/19/2010 2 19 2010 18 644 527086 4822820 580 40
22:00:47 4/25/2009 4 25 2009 22 640 527133 4822821 580 40
8:00:44 4/16/2010 4 16 2010 8 653 521794 4822802 637 41
12:01:17 4/20/2011 4 20 2011 12 661 521815 4822802 637 41
0:00:55 3/25/2010 3 25 2010 0 746 526281 4822818 588 40
22:00:50 1/12/2010 1 12 2010 22 644 525439 4822815 592 40
12:00:47 1/18/2013 1 18 2013 12 670 526461 4822820 585 40
2:00:49 11/26/2010 11 26 2010 2 642 526302 4822819 588 40
6:00:44 11/29/2009 11 29 2009 6 647 521936 4822804 637 41



18:00:25 4/21/2009 4 21 2009 18 642 525544 4822817 592 40
0:00:55 1/19/2013 1 19 2013 0 670 526484 4822821 585 40
8:01:11 12/16/2013 12 16 2013 8 913 526973 4822823 580 40
4:01:24 4/18/2009 4 18 2009 4 638 521795 4822804 637 41
22:00:42 3/24/2010 3 24 2010 22 746 526274 4822820 588 40
18:00:21 1/12/2010 1 12 2010 18 640 526419 4822821 585 40
6:00:53 2/26/2010 2 26 2010 6 642 525596 4822818 591 40
12:00:47 4/5/2010 4 5 2010 12 646 523835 4822812 642 40
18:00:48 4/4/2010 4 4 2010 18 642 525013 4822817 593 40
6:00:52 1/11/2010 1 11 2010 6 642 525687 4822819 591 40
14:00:41 4/28/2008 4 28 2008 14 634 523064 4822810 640 40
8:00:53 4/5/2010 4 5 2010 8 641 523291 4822811 641 40
0:00:54 1/13/2010 1 13 2010 0 644 525458 4822819 592 40
22:00:46 1/18/2013 1 18 2013 22 670 526483 4822823 585 40
22:01:24 1/27/2010 1 27 2010 22 642 524545 4822817 594 40
2:00:41 4/26/2009 4 26 2009 2 640 527098 4822827 580 40
2:00:42 3/30/2013 3 30 2013 2 663 521844 4822808 637 41
6:00:41 4/18/2009 4 18 2009 6 638 521797 4822808 637 41
10:00:23 4/5/2010 4 5 2010 10 642 523864 4822815 642 40
16:00:36 4/13/2009 4 13 2009 16 647 523974 4822816 642 40
18:00:24 1/14/2010 1 14 2010 18 639 526151 4822825 588 40
16:00:47 4/16/2009 4 16 2009 16 648 525493 4822823 592 40
2:00:58 12/9/2013 12 9 2013 2 916 526111 4822825 588 40
6:00:53 3/28/2010 3 28 2010 6 639 524140 4822818 619 39
14:00:24 4/2/2014 4 2 2014 14 918 524190 4822818 619 39
14:00:55 1/18/2013 1 18 2013 14 670 526460 4822827 585 40
12:00:24 4/2/2014 4 2 2014 12 916 522916 4822814 640 40
22:00:54 1/10/2010 1 10 2010 22 643 524639 4822820 594 40
2:00:55 1/11/2010 1 11 2010 2 643 525522 4822824 592 40
4:00:22 12/22/2013 12 22 2013 4 916 526416 4822828 585 40
10:00:56 4/28/2008 4 28 2008 10 634 523019 4822815 640 40
10:00:53 1/8/2013 1 8 2013 10 670 523240 4822816 641 40
10:00:05 4/21/2009 4 21 2009 10 645 527036 4822831 580 40
16:00:53 2/19/2010 2 19 2010 16 644 526963 4822830 580 40
14:00:22 4/30/2011 4 30 2011 14 658 525565 4822825 592 40
0:00:46 1/11/2010 1 11 2010 0 643 525513 4822826 592 40
22:00:47 4/12/2008 4 12 2008 22 631 522780 4822816 640 40
4:00:42 2/26/2010 2 26 2010 4 642 525598 4822827 591 40
20:00:47 1/18/2013 1 18 2013 20 670 526484 4822830 585 40
12:00:42 1/27/2010 1 27 2010 12 642 525614 4822827 591 40
16:00:41 4/3/2014 4 3 2014 16 679 523382 4822819 641 40
8:00:53 12/24/2012 12 24 2012 8 666 526258 4822830 588 40
18:00:41 1/17/2013 1 17 2013 18 670 526627 4822832 585 40
16:01:23 4/10/2010 4 10 2010 16 641 521797 4822815 637 41
18:01:53 3/24/2010 3 24 2010 18 644 525562 4822829 592 40
22:00:21 4/26/2009 4 26 2009 22 634 526248 4822832 588 40
4:00:55 11/30/2009 11 30 2009 4 647 522048 4822817 638 41
12:00:41 4/28/2008 4 28 2008 12 634 523022 4822820 640 40
20:00:36 11/27/2011 11 27 2011 20 663 522153 4822818 638 41
14:00:24 1/27/2012 1 27 2012 14 666 526690 4822836 585 40
0:00:49 4/11/2010 4 11 2010 0 655 525227 4822831 592 40
4:00:48 4/18/2009 4 18 2009 4 635 521780 4822820 637 41
12:00:47 4/5/2010 4 5 2010 12 642 523860 4822827 642 40
18:00:41 4/27/2009 4 27 2009 18 646 521844 4822821 637 41



4:01:12 1/29/2010 1 29 2010 4 644 526064 4822836 588 40
14:00:53 1/27/2010 1 27 2010 14 642 525571 4822835 592 40
8:00:48 4/18/2014 4 18 2014 8 909 522655 4822825 639 40
8:00:48 12/26/2013 12 26 2013 8 916 525312 4822835 592 40
18:00:54 4/18/2011 4 18 2011 18 647 521761 4822823 637 41
4:00:56 4/13/2009 4 13 2009 4 639 525540 4822836 592 40
18:00:41 4/6/2009 4 6 2009 18 635 522930 4822827 640 40
8:00:42 4/12/2014 4 12 2014 8 916 525697 4822837 591 40
2:00:42 4/13/2009 4 13 2009 2 639 525607 4822838 591 40
0:00:36 11/26/2010 11 26 2010 0 642 526296 4822841 588 40
2:01:55 4/13/2008 4 13 2008 2 631 522780 4822828 640 40
18:00:41 4/19/2010 4 19 2010 18 654 527011 4822844 580 40
0:00:51 4/13/2008 4 13 2008 0 631 522796 4822828 640 40
6:00:47 1/15/2010 1 15 2010 6 639 525641 4822839 591 40
12:00:53 4/16/2010 4 16 2010 12 654 524962 4822836 593 40
4:00:54 11/28/2012 11 28 2012 4 670 529565 4822855 587 40
16:00:54 2/19/2010 2 19 2010 16 642 527068 4822846 580 40
6:00:54 2/24/2010 2 24 2010 6 644 526365 4822843 588 40
20:00:50 4/19/2013 4 19 2013 20 677 523742 4822833 642 40
6:00:26 4/13/2009 4 13 2009 6 639 525520 4822840 592 40
4:00:25 11/28/2010 11 28 2010 4 746 526532 4822844 585 40
6:00:37 2/26/2010 2 26 2010 6 644 525422 4822840 592 40
14:00:59 3/24/2010 3 24 2010 14 642 524831 4822839 593 40
4:00:33 4/18/2009 4 18 2009 4 643 521800 4822829 637 41
6:00:55 12/28/2013 12 28 2013 6 918 528269 4822853 586 40
10:00:56 5/5/2011 5 5 2011 10 668 528100 4822853 586 40
14:00:26 1/28/2010 1 28 2010 14 639 524812 4822842 593 40
18:00:42 4/28/2008 4 28 2008 18 634 524182 4822839 619 39
18:00:28 4/10/2012 4 10 2012 18 678 525776 4822846 591 40
2:00:47 1/14/2010 1 14 2010 2 639 526598 4822849 585 40
18:00:54 4/5/2010 4 5 2010 18 652 522374 4822834 639 40
4:00:41 12/9/2013 12 9 2013 4 916 526098 4822848 588 40
6:00:54 12/22/2013 12 22 2013 6 916 526439 4822849 585 40
20:00:30 4/16/2014 4 16 2014 20 913 524078 4822841 619 39
16:00:41 1/27/2010 1 27 2010 16 642 525532 4822846 592 40
8:00:42 1/11/2010 1 11 2010 8 642 525654 4822847 591 40
8:00:53 1/27/2010 1 27 2010 8 642 525952 4822848 591 40
18:00:53 1/12/2010 1 12 2010 18 644 525351 4822846 592 40
4:00:56 11/30/2010 11 30 2010 4 746 526434 4822851 585 40
18:00:47 2/11/2010 2 11 2010 18 642 526551 4822851 585 40
22:00:53 4/10/2012 4 10 2012 22 675 524803 4822846 593 40
14:01:07 3/29/2013 3 29 2013 14 671 523659 4822842 642 40
18:00:44 1/28/2010 1 28 2010 18 644 525723 4822850 591 40
22:00:52 4/9/2010 4 9 2010 22 644 527058 4822855 580 40
10:00:19 2/23/2010 2 23 2010 10 644 526696 4822855 585 40
2:00:48 4/14/2012 4 14 2012 2 675 521633 4822837 637 41
6:00:49 4/18/2009 4 18 2009 6 635 521784 4822838 637 41
6:00:47 4/18/2009 4 18 2009 6 643 521790 4822838 637 41
2:00:24 11/30/2010 11 30 2010 2 746 526434 4822855 585 40
8:00:53 4/21/2009 4 21 2009 8 642 526064 4822855 588 40
6:00:53 4/29/2008 4 29 2008 6 634 523258 4822844 641 40
2:00:50 2/26/2010 2 26 2010 2 642 525653 4822853 591 40
10:00:53 4/11/2008 4 11 2008 10 631 524347 4822850 619 39
16:00:42 4/12/2010 4 12 2010 16 644 525368 4822854 592 40



12:00:15 4/11/2008 4 11 2008 12 631 524306 4822851 619 39
22:00:53 12/30/2013 12 30 2013 22 916 526097 4822858 588 40
18:00:43 4/11/2010 4 11 2010 18 746 526151 4822859 588 40
22:00:55 11/26/2010 11 26 2010 22 642 526486 4822861 585 40
4:00:54 3/31/2013 3 31 2013 4 671 522489 4822847 639 40
2:00:43 1/19/2013 1 19 2013 2 670 527000 4822864 580 40
6:00:55 3/31/2013 3 31 2013 6 671 522486 4822847 639 40
0:00:53 12/8/2013 12 8 2013 0 916 526795 4822863 580 40
10:00:55 3/24/2010 3 24 2010 10 644 525470 4822858 592 40
10:00:49 1/27/2010 1 27 2010 10 642 525667 4822860 591 40
2:00:53 2/26/2010 2 26 2010 2 644 525517 4822861 592 40
4:00:59 4/1/2010 4 1 2010 4 644 524504 4822858 594 40
14:00:30 4/12/2008 4 12 2008 14 637 525509 4822862 592 40
16:00:57 4/5/2010 4 5 2010 16 646 523646 4822855 642 40
4:00:52 2/26/2010 2 26 2010 4 644 525521 4822862 592 40
0:00:50 1/30/2014 1 30 2014 0 918 530152 4822882 582 40
14:00:54 4/5/2010 4 5 2010 14 646 523655 4822856 642 40
12:00:23 4/11/2008 4 11 2008 12 636 524474 4822860 594 40
2:00:54 1/29/2010 1 29 2010 2 644 525966 4822865 591 40
2:00:23 11/30/2009 11 30 2009 2 647 522083 4822852 638 41
18:00:56 1/11/2010 1 11 2010 18 639 526057 4822867 588 40
18:00:47 4/12/2009 4 12 2009 18 648 525342 4822864 592 40
6:00:54 4/1/2010 4 1 2010 6 644 524506 4822862 594 40
16:00:47 4/12/2008 4 12 2008 16 632 524122 4822861 619 39
2:00:23 1/30/2014 1 30 2014 2 918 530153 4822886 582 40
16:00:32 1/27/2010 1 27 2010 16 639 525365 4822866 592 40
18:00:54 4/12/2009 4 12 2009 18 639 525833 4822868 591 40
16:00:44 4/19/2010 4 19 2010 16 650 527062 4822873 580 40
4:00:53 5/1/2009 5 1 2009 4 648 523782 4822860 642 40
0:00:42 4/10/2010 4 10 2010 0 644 527042 4822874 580 40
18:01:15 4/26/2009 4 26 2009 18 640 526611 4822872 585 40
14:00:47 4/3/2014 4 3 2014 14 679 523435 4822861 641 40
8:00:53 12/20/2012 12 20 2012 8 666 525987 4822870 588 40
22:00:53 1/11/2010 1 11 2010 22 639 526077 4822871 588 40
6:00:47 1/29/2010 1 29 2010 6 644 526272 4822873 588 40
22:01:12 4/18/2011 4 18 2011 22 647 521641 4822857 637 41
18:00:54 4/6/2009 4 6 2009 18 638 522624 4822861 639 40
18:00:42 1/14/2010 1 14 2010 18 639 526444 4822875 585 40
18:00:53 1/10/2010 1 10 2010 18 643 524403 4822868 594 40
4:00:47 4/17/2011 4 17 2011 4 659 521916 4822859 637 41
10:00:43 4/19/2010 4 19 2010 10 650 527273 4822879 581 40
4:00:55 4/1/2010 4 1 2010 4 653 523930 4822867 642 40
22:00:15 4/12/2009 4 12 2009 22 639 526009 4822875 588 40
8:00:54 1/29/2010 1 29 2010 8 644 526272 4822876 588 40
8:00:55 2/11/2010 2 11 2010 8 642 526723 4822878 585 40
0:00:53 12/9/2013 12 9 2013 0 909 526505 4822877 585 40
22:00:47 1/14/2010 1 14 2010 22 639 526461 4822878 585 40
2:00:41 12/14/2013 12 14 2013 2 909 526658 4822879 585 40
18:00:50 4/15/2009 4 15 2009 18 647 521634 4822861 637 41
6:00:23 11/30/2010 11 30 2010 6 746 526469 4822879 585 40
22:00:45 4/16/2009 4 16 2009 22 633 521681 4822863 637 41
6:00:21 4/1/2010 4 1 2010 6 653 523933 4822871 642 40
18:00:55 4/13/2011 4 13 2011 18 641 521694 4822864 637 41
8:00:53 2/24/2010 2 24 2010 8 644 526322 4822881 588 40



4:00:41 1/10/2013 1 10 2013 4 670 521847 4822866 637 41
22:00:48 4/12/2009 4 12 2009 22 638 521682 4822866 637 41
8:00:55 1/13/2010 1 13 2010 8 643 526655 4822884 585 40
2:00:26 4/17/2009 4 17 2009 2 643 521912 4822867 637 41
18:00:56 4/14/2012 4 14 2012 18 678 522938 4822871 640 40
2:01:09 2/11/2010 2 11 2010 2 644 530157 4822900 582 40
16:00:58 4/16/2009 4 16 2009 16 642 525576 4822882 592 40
2:00:10 1/13/2010 1 13 2010 2 644 525478 4822881 592 40
22:00:56 12/24/2013 12 24 2013 22 916 526697 4822887 585 40
6:00:48 1/10/2013 1 10 2013 6 670 521849 4822869 637 41
0:00:37 4/13/2009 4 13 2009 0 638 521688 4822869 637 41
4:00:47 4/18/2009 4 18 2009 4 633 521935 4822870 637 41
8:00:59 3/28/2010 3 28 2010 8 639 524197 4822878 619 39
6:00:48 4/13/2008 4 13 2008 6 631 522758 4822873 639 40
4:00:47 4/13/2008 4 13 2008 4 631 522755 4822874 639 40
2:00:24 1/26/2010 1 26 2010 2 644 526135 4822886 588 40
8:00:47 11/29/2009 11 29 2009 8 647 522045 4822873 638 41
16:00:54 4/5/2010 4 5 2010 16 638 523140 4822877 640 40
0:01:03 4/17/2009 4 17 2009 0 633 521633 4822872 637 41
2:00:47 3/31/2013 3 31 2013 2 671 522412 4822876 639 40
16:00:40 1/28/2010 1 28 2010 16 639 524828 4822885 593 40
18:00:23 4/12/2009 4 12 2009 18 638 521631 4822874 637 41
20:00:53 12/23/2013 12 23 2013 20 918 528000 4822897 583 40
12:00:54 4/17/2009 4 17 2009 12 647 522038 4822876 638 41
6:00:47 2/11/2010 2 11 2010 6 642 526723 4822893 585 40
14:01:01 4/22/2010 4 22 2010 14 746 526948 4822894 580 40
4:00:43 1/26/2010 1 26 2010 4 644 526139 4822891 588 40
8:00:54 1/19/2013 1 19 2013 8 670 527200 4822895 581 40
8:00:54 4/17/2009 4 17 2009 8 647 521703 4822876 637 41
16:00:47 4/16/2009 4 16 2009 16 637 525497 4822889 592 40
4:00:56 4/17/2009 4 17 2009 4 643 521917 4822878 637 41
6:00:53 1/19/2013 1 19 2013 6 670 527195 4822897 580 40
4:00:46 1/19/2013 1 19 2013 4 670 527197 4822898 580 40
0:00:55 11/30/2009 11 30 2009 0 647 522096 4822879 638 41
6:00:54 4/17/2009 4 17 2009 6 647 521698 4822879 637 41
6:01:23 1/13/2010 1 13 2010 6 644 526246 4822895 588 40
0:00:55 4/1/2010 4 1 2010 0 642 525115 4822891 593 40
0:00:47 4/13/2009 4 13 2009 0 646 522648 4822883 639 40
18:00:41 4/12/2010 4 12 2010 18 654 524604 4822890 594 40
18:00:56 4/3/2014 4 3 2014 18 679 523597 4822887 642 40
16:00:43 3/24/2010 3 24 2010 16 746 525761 4822895 591 40
22:00:48 3/31/2010 3 31 2010 22 642 525114 4822894 593 40
12:00:48 4/11/2008 4 11 2008 12 632 524542 4822892 594 40
14:00:24 4/21/2011 4 21 2011 14 668 526063 4822898 588 40
2:00:37 12/12/2013 12 12 2013 2 909 526658 4822901 585 40
12:00:44 1/16/2013 1 16 2013 12 670 525479 4822897 592 40
16:00:41 4/17/2009 4 17 2009 16 647 522063 4822885 638 41
2:00:55 5/5/2010 5 5 2010 2 642 522701 4822887 639 40
12:00:47 4/11/2008 4 11 2008 12 633 524403 4822894 594 40
0:00:31 12/20/2012 12 20 2012 0 663 522613 4822888 639 40
8:00:46 4/17/2009 4 17 2009 8 643 521646 4822886 637 41
20:00:47 12/24/2013 12 24 2013 20 916 526729 4822905 585 40
18:00:33 4/29/2011 4 29 2011 18 668 526657 4822905 585 40
2:00:55 4/13/2009 4 13 2009 2 638 521874 4822887 637 41



18:00:47 4/19/2009 4 19 2009 18 642 525473 4822900 592 40
12:00:59 1/29/2010 1 29 2010 12 639 526079 4822902 588 40
18:00:47 4/15/2009 4 15 2009 18 638 521629 4822887 637 41
0:00:50 4/17/2009 4 17 2009 0 643 521939 4822889 637 41
0:00:55 1/15/2010 1 15 2010 0 639 526618 4822906 585 40
6:00:42 1/13/2010 1 13 2010 6 643 526638 4822906 585 40
18:01:11 2/17/2010 2 17 2010 18 644 526301 4822905 588 40
8:00:39 4/14/2012 4 14 2012 8 673 524195 4822898 619 39
12:00:20 4/5/2010 4 5 2010 12 652 524451 4822900 594 40
16:00:42 4/12/2008 4 12 2008 16 635 524138 4822899 619 39
12:00:53 4/22/2010 4 22 2010 12 746 526971 4822910 580 40
18:01:17 4/5/2010 4 5 2010 18 638 521717 4822892 637 41
0:00:23 1/11/2010 1 11 2010 0 639 525787 4822906 591 40
22:00:48 4/12/2009 4 12 2009 22 646 522616 4822896 639 40
18:01:19 4/16/2010 4 16 2010 18 651 526039 4822909 588 40
22:00:21 4/16/2009 4 16 2009 22 643 521952 4822894 637 41
16:00:42 4/11/2010 4 11 2010 16 655 525942 4822909 591 40
4:01:11 1/13/2010 1 13 2010 4 644 525906 4822910 591 40
4:00:56 4/17/2009 4 17 2009 4 647 521754 4822896 637 41
22:00:42 4/14/2009 4 14 2009 22 635 522401 4822898 639 40
22:00:48 11/25/2010 11 25 2010 22 642 526466 4822913 585 40
18:00:43 1/15/2010 1 15 2010 18 639 525419 4822910 592 40
4:01:50 2/11/2010 2 11 2010 4 644 530122 4822929 582 40
0:00:53 4/15/2009 4 15 2009 0 635 522400 4822900 639 40
2:00:56 1/11/2010 1 11 2010 2 640 526042 4822913 588 40
18:00:54 11/29/2010 11 29 2010 18 650 524291 4822907 619 39
0:00:24 12/14/2013 12 14 2013 0 909 526671 4822917 585 40
22:00:53 4/15/2009 4 15 2009 22 638 521745 4822900 637 41
14:00:40 4/16/2014 4 16 2014 14 913 524127 4822908 619 39
0:00:47 12/20/2013 12 20 2013 0 916 526639 4822918 585 40
18:01:41 2/17/2010 2 17 2010 18 642 526110 4822916 588 40
18:00:54 1/10/2010 1 10 2010 18 640 524474 4822911 594 40
14:00:54 4/17/2009 4 17 2009 14 647 522034 4822902 638 41
2:00:33 11/28/2010 11 28 2010 2 746 526323 4822918 588 40
22:02:12 1/15/2010 1 15 2010 22 639 525414 4822915 592 40
2:00:41 1/11/2010 1 11 2010 2 639 525953 4822918 591 40
18:00:54 2/6/2010 2 6 2010 18 642 528896 4822930 590 40
8:00:54 1/13/2010 1 13 2010 8 644 526273 4822920 588 40
18:00:55 1/12/2010 1 12 2010 18 643 524971 4822915 593 40
12:00:54 4/12/2008 4 12 2008 12 637 525546 4822918 592 40
8:00:24 4/13/2009 4 13 2009 8 647 522630 4822907 639 40
2:00:53 4/17/2011 4 17 2011 2 659 522004 4822906 638 41
12:00:42 5/1/2011 5 1 2011 12 668 527440 4822926 581 40
22:00:54 1/14/2014 1 14 2014 22 913 526571 4822924 585 40
0:00:53 12/13/2010 12 13 2010 0 639 526766 4822925 585 40
12:00:42 4/11/2008 4 11 2008 12 637 524533 4822917 594 40
8:00:54 4/12/2008 4 12 2008 8 635 524477 4822917 594 40
4:01:11 1/30/2014 1 30 2014 4 918 530192 4822942 582 40
8:01:18 4/6/2013 4 6 2013 8 677 522913 4822914 640 40
6:00:53 4/18/2009 4 18 2009 6 633 521937 4822911 637 41
14:00:47 1/19/2013 1 19 2013 14 670 527340 4822931 581 40
0:00:57 4/17/2009 4 17 2009 0 647 521775 4822911 637 41
18:00:17 4/16/2009 4 16 2009 18 635 522604 4822914 639 40
4:00:53 12/8/2013 12 8 2013 4 909 526721 4822930 585 40



6:00:27 4/17/2009 4 17 2009 6 643 521944 4822913 637 41
2:00:36 4/11/2010 4 11 2010 2 642 529421 4822942 587 40
0:00:50 4/11/2010 4 11 2010 0 642 529423 4822943 587 40
2:00:12 12/8/2013 12 8 2013 2 909 526644 4822932 585 40
10:00:55 3/25/2010 3 25 2010 10 746 525778 4822929 591 40
22:00:53 4/12/2010 4 12 2010 22 650 523272 4822920 641 40
12:00:20 4/5/2010 4 5 2010 12 644 524238 4822924 619 39
2:00:23 4/17/2009 4 17 2009 2 647 521770 4822915 637 41
8:00:47 4/10/2010 4 10 2010 8 655 528722 4822942 589 40
22:00:48 4/15/2009 4 15 2009 22 647 521744 4822919 637 41
8:00:26 4/12/2008 4 12 2008 8 632 524422 4822928 594 40
16:00:59 1/19/2013 1 19 2013 16 670 527399 4822940 581 40
18:00:54 4/19/2008 4 19 2008 18 635 522872 4822923 640 40
22:00:54 4/13/2009 4 13 2009 22 643 524651 4822930 594 40
18:00:42 11/26/2011 11 26 2011 18 667 521896 4822920 637 41
0:00:41 1/11/2010 1 11 2010 0 640 526036 4822936 588 40
4:01:16 2/11/2010 2 11 2010 4 642 526740 4822940 585 40
4:00:48 12/9/2012 12 9 2012 4 658 526764 4822940 585 40
10:00:54 3/24/2010 3 24 2010 10 650 525488 4822935 592 40
8:00:54 4/12/2008 4 12 2008 8 637 524450 4822932 594 40
20:00:48 4/21/2012 4 21 2012 20 665 522876 4822927 640 40
0:00:50 1/26/2010 1 26 2010 0 644 526301 4822939 588 40
18:00:49 1/23/2010 1 23 2010 18 639 526279 4822939 588 40
14:00:47 4/20/2009 4 20 2009 14 646 523353 4822929 641 40
8:00:54 4/18/2014 4 18 2014 8 914 522648 4822927 639 40
10:00:47 3/24/2010 3 24 2010 10 746 525837 4822938 591 40
18:00:55 11/29/2010 11 29 2010 18 639 526539 4822942 585 40
2:00:53 11/30/2009 11 30 2009 2 633 522073 4822926 638 41
0:00:53 4/20/2009 4 20 2009 0 642 525831 4822940 591 40
18:00:54 4/16/2009 4 16 2009 18 637 525424 4822939 592 40
4:00:53 12/8/2013 12 8 2013 4 916 526813 4822945 580 40
12:00:41 4/21/2012 4 21 2012 12 670 524670 4822937 594 40
16:00:53 4/7/2009 4 7 2009 16 637 525420 4822940 592 40
6:00:47 5/1/2009 5 1 2009 6 648 523790 4822936 642 40
16:00:47 4/12/2008 4 12 2008 16 631 523999 4822938 619 39
22:00:53 4/12/2010 4 12 2010 22 651 524672 4822941 594 40
4:00:55 12/14/2013 12 14 2013 4 907 526776 4822949 585 40
22:07:44 4/1/2012 4 1 2012 22 641 521709 4822932 637 41
18:00:41 4/25/2011 4 25 2011 18 664 524418 4822942 594 40
22:01:12 12/7/2013 12 7 2013 22 916 526678 4822951 585 40
4:00:54 4/13/2009 4 13 2009 4 638 521982 4822935 638 41
22:00:56 1/10/2010 1 10 2010 22 640 525351 4822947 592 40
18:00:22 11/27/2011 11 27 2011 18 801 522233 4822936 638 41
16:00:26 4/12/2010 4 12 2010 16 654 525825 4822950 591 40
18:00:24 1/27/2010 1 27 2010 18 639 524436 4822945 594 40
22:00:54 4/16/2009 4 16 2009 22 647 521814 4822937 637 41
18:01:14 11/26/2011 11 26 2011 18 665 521875 4822937 637 41
18:00:30 4/12/2008 4 12 2008 18 631 522883 4822941 640 40
18:01:17 4/16/2014 4 16 2014 18 913 524107 4822945 619 39
2:00:46 1/16/2010 1 16 2010 2 644 526274 4822953 588 40
12:00:36 1/19/2013 1 19 2013 12 670 527334 4822958 581 40
16:00:48 4/12/2009 4 12 2009 16 638 521898 4822938 637 41
6:00:51 1/27/2010 1 27 2010 6 639 525593 4822952 591 40
0:00:49 12/8/2013 12 8 2013 0 909 526691 4822956 585 40



8:00:47 1/27/2010 1 27 2010 8 639 525587 4822952 591 40
14:00:23 1/16/2010 1 16 2010 14 639 524105 4822947 619 39
18:00:40 4/1/2014 4 1 2014 18 916 523946 4822946 642 40
6:00:41 4/13/2009 4 13 2009 6 638 521980 4822939 638 41
18:00:48 4/15/2010 4 15 2010 18 655 526481 4822956 585 40
4:00:49 1/13/2010 1 13 2010 4 642 526807 4822958 580 40
22:00:55 2/25/2010 2 25 2010 22 642 526049 4822955 588 40
16:00:42 4/16/2014 4 16 2014 16 913 524160 4822948 619 39
22:00:49 1/10/2010 1 10 2010 22 642 525351 4822953 592 40
10:00:39 4/17/2009 4 17 2009 10 647 522033 4822941 638 41
18:00:57 4/16/2009 4 16 2009 18 633 521638 4822940 637 41
22:00:47 1/27/2010 1 27 2010 22 639 524437 4822950 594 40
0:00:56 11/30/2010 11 30 2010 0 746 526533 4822958 585 40
18:00:55 4/5/2010 4 5 2010 18 653 522007 4822942 638 41
14:01:23 4/20/2011 4 20 2011 14 647 521977 4822944 638 41
10:00:54 4/16/2014 4 16 2014 10 913 523897 4822951 642 40
0:00:26 2/26/2010 2 26 2010 0 642 526037 4822959 588 40
18:00:57 3/31/2010 3 31 2010 18 642 525119 4822956 593 40
8:00:41 1/16/2010 1 16 2010 8 644 525999 4822960 588 40
12:00:49 4/16/2014 4 16 2014 12 913 524057 4822953 619 39
10:00:11 4/19/2010 4 19 2010 10 639 525630 4822959 591 40
6:00:43 11/28/2010 11 28 2010 6 746 526667 4822964 585 40
6:00:53 2/11/2010 2 11 2010 6 644 530130 4822978 582 40
18:01:51 2/25/2010 2 25 2010 18 642 526062 4822962 588 40
6:00:21 1/13/2010 1 13 2010 6 642 526807 4822965 580 40
18:01:12 2/25/2010 2 25 2010 18 644 526196 4822963 588 40
8:00:53 1/26/2010 1 26 2010 8 639 528040 4822971 586 40
18:00:44 1/11/2010 1 11 2010 18 640 526073 4822964 588 40
4:00:43 1/16/2010 1 16 2010 4 644 526155 4822965 588 40
18:00:28 4/12/2009 4 12 2009 18 633 523099 4822954 640 40
18:00:41 4/6/2009 4 6 2009 18 642 522891 4822953 640 40
8:00:54 1/13/2010 1 13 2010 8 642 526815 4822968 580 40
2:00:47 2/11/2010 2 11 2010 2 642 526785 4822968 585 40
12:00:13 3/24/2010 3 24 2010 12 655 525318 4822963 592 40
18:00:53 4/16/2009 4 16 2009 18 642 525500 4822963 592 40
2:00:40 4/1/2010 4 1 2010 2 642 524943 4822961 593 40
10:00:51 4/22/2010 4 22 2010 10 746 526793 4822969 585 40
4:00:36 1/15/2010 1 15 2010 4 639 525505 4822965 592 40
18:00:54 4/14/2009 4 14 2009 18 647 522155 4822955 638 41
10:00:55 5/7/2011 5 7 2011 10 650 522736 4822957 639 40
8:00:56 4/18/2014 4 18 2014 8 917 522643 4822957 639 40
16:00:47 4/29/2008 4 29 2008 16 634 524270 4822963 619 39
6:00:56 11/28/2011 11 28 2011 6 663 522290 4822957 638 41
10:00:54 4/17/2009 4 17 2009 10 645 524035 4822963 619 39
2:01:00 10/27/2010 10 27 2010 2 646 525056 4822968 593 40
18:00:45 3/24/2010 3 24 2010 18 650 525121 4822969 593 40
6:00:50 12/19/2012 12 19 2012 6 666 526447 4822975 585 40
6:00:43 1/16/2010 1 16 2010 6 644 526005 4822973 588 40
10:00:53 1/19/2013 1 19 2013 10 670 527205 4822978 581 40
6:00:54 12/26/2012 12 26 2012 6 666 524945 4822969 593 40
4:00:56 12/19/2012 12 19 2012 4 666 526447 4822975 585 40
20:00:54 1/14/2014 1 14 2014 20 913 526549 4822976 585 40
8:00:42 4/20/2011 4 20 2011 8 659 521694 4822959 637 41
18:00:49 4/26/2009 4 26 2009 18 634 526471 4822976 585 40



10:00:18 1/16/2013 1 16 2013 10 670 525413 4822972 592 40
20:00:55 1/29/2014 1 29 2014 20 918 530213 4822993 582 40
8:00:45 1/19/2012 1 19 2012 8 666 526950 4822980 580 40
18:00:36 4/25/2009 4 25 2009 18 644 526626 4822979 585 40
16:00:49 4/13/2008 4 13 2008 16 637 523119 4822966 640 40
18:00:41 4/17/2009 4 17 2009 18 647 521928 4822962 637 41
18:00:53 4/30/2009 4 30 2009 18 648 523070 4822966 640 40
0:00:23 4/19/2010 4 19 2010 0 639 526336 4822978 588 40
8:00:54 12/20/2009 12 20 2009 8 647 521997 4822963 638 41
6:00:43 4/17/2010 4 17 2010 6 652 526128 4822978 588 40
22:00:53 4/16/2010 4 16 2010 22 654 526230 4822978 588 40
22:00:47 4/16/2010 4 16 2010 22 652 526275 4822979 588 40
22:00:48 4/18/2010 4 18 2010 22 639 526364 4822980 588 40
14:00:21 4/13/2008 4 13 2008 14 635 523903 4822971 642 40
4:00:38 4/17/2010 4 17 2010 4 652 526122 4822979 588 40
8:00:54 4/16/2014 4 16 2014 8 913 523940 4822972 642 40
22:00:54 12/19/2013 12 19 2013 22 916 526746 4822983 585 40
0:00:53 1/16/2010 1 16 2010 0 644 526750 4822983 585 40
4:00:58 1/26/2010 1 26 2010 4 639 527982 4822988 583 40
0:00:31 4/17/2010 4 17 2010 0 652 526274 4822983 588 40
0:00:47 11/27/2010 11 27 2010 0 650 526730 4822984 585 40
8:00:37 12/26/2012 12 26 2012 8 666 524925 4822978 593 40
6:00:38 1/26/2010 1 26 2010 6 639 527979 4822990 583 40
0:00:53 4/17/2010 4 17 2010 0 654 526227 4822983 588 40
6:00:42 2/24/2010 2 24 2010 6 642 526366 4822984 588 40
12:00:48 4/16/2010 4 16 2010 12 652 524834 4822978 593 40
0:00:49 1/13/2010 1 13 2010 0 642 526810 4822986 580 40
8:01:11 2/24/2010 2 24 2010 8 642 526364 4822985 588 40
4:00:56 4/17/2010 4 17 2010 4 654 526124 4822984 588 40
4:00:18 4/15/2009 4 15 2009 4 633 522039 4822970 638 41
0:01:08 2/11/2010 2 11 2010 0 644 530216 4823002 582 40
6:00:39 4/17/2010 4 17 2010 6 654 526126 4822985 588 40
22:00:53 2/10/2010 2 10 2010 22 644 530223 4823003 582 40
4:01:40 5/1/2009 5 1 2009 4 644 523699 4822977 642 40
8:00:21 3/25/2010 3 25 2010 8 746 525886 4822985 591 40
0:00:20 4/10/2010 4 10 2010 0 655 526227 4822987 588 40
16:00:53 4/17/2010 4 17 2010 16 646 526413 4822988 585 40
2:00:56 12/25/2012 12 25 2012 2 666 526297 4822989 588 40
4:00:53 12/26/2012 12 26 2012 4 666 524975 4822984 593 40
2:00:54 4/15/2009 4 15 2009 2 633 522036 4822976 638 41
18:01:28 2/23/2010 2 23 2010 18 644 526358 4822992 588 40
2:00:42 1/13/2010 1 13 2010 2 642 526825 4822993 580 40
12:00:50 4/21/2009 4 21 2009 12 645 527129 4822995 580 40
6:00:48 12/20/2012 12 20 2012 6 666 526123 4822992 588 40
22:00:53 11/26/2010 11 26 2010 22 650 526756 4822996 585 40
4:00:26 11/28/2010 11 28 2010 4 639 526430 4822994 585 40
18:01:01 4/17/2011 4 17 2011 18 668 523291 4822983 641 40
4:00:32 1/11/2010 1 11 2010 4 642 525943 4822994 591 40
14:00:54 4/16/2010 4 16 2010 14 654 525086 4822993 593 40
2:00:48 1/11/2010 1 11 2010 2 642 525789 4822996 591 40
12:00:42 3/25/2010 3 25 2010 12 655 525469 4822995 592 40
18:00:56 4/19/2009 4 19 2009 18 646 522610 4822985 639 40
2:00:25 1/16/2010 1 16 2010 2 639 525821 4822999 591 40
14:00:31 4/19/2010 4 19 2010 14 639 525535 4822998 592 40



16:00:54 2/23/2010 2 23 2010 16 644 527066 4823004 580 40
8:00:55 1/16/2010 1 16 2010 8 639 524698 4822996 594 40
14:00:24 4/5/2010 4 5 2010 14 641 523363 4822991 641 40
14:00:54 4/19/2010 4 19 2010 14 650 527011 4823005 580 40
6:00:41  11/30/2009      11      30      2009    6       647     521877  4822987 637     41
18:01:15        4/12/2008       4       12      2008    18      631     523594  4822994 642     40
0:00:42 12/4/2011       12      4       2011    0       659     522627  4822991 639     40
18:00:41        4/16/2010       4       16      2010    18      654     526413  4823005 585     40
4:00:47 1/11/2010       1       11      2010    4       643     525274  4823001 592     40
4:00:50 12/20/2012      12      20      2012    4       666     526158  4823006 588     40
0:00:54 12/12/2013      12      12      2013    0       909     526834  4823009 580     40
12:00:38        4/19/2010       4       19      2010    12      650     527036  4823010 580     40
22:00:54        1/29/2014       1       29      2014    22      918     530145  4823024 582     40
6:00:46 1/16/2010       1       16      2010    6       639     524692  4823002 594     40
16:01:41        4/13/2008       4       13      2008    16      635     523452  4822997 641     40
0:00:32 1/11/2010       1       11      2010    0       642     525789  4823006 591     40
6:00:47 4/15/2009       4       15      2009    6       633     521955  4822993 637     41
8:00:53 1/10/2013       1       10      2013    8       670     521954  4822993 637     41
18:00:55        1/28/2010       1       28      2010    18      644     525862  4823007 591     40
22:00:57        2/17/2010       2       17      2010    22      644     526576  4823011 585     40
2:00:55 4/1/2010        4       1       2010    2       644     524599  4823003 594     40
2:00:53 3/30/2013       3       30      2013    2       679     521864  4822994 637     41
22:00:56        1/11/2010       1       11      2010    22      642     525931  4823010 591     40
4:00:23 12/14/2013      12      14      2013    4       911     526820  4823013 580     40
18:00:48        4/4/2012        4       4       2012    18      673     526747  4823013 585     40
2:00:56 12/22/2013      12      22      2013    2       916     526326  4823012 588     40
18:00:41        4/13/2008       4       13      2008    18      635     523393  4823001 641     40
22:00:53        2/25/2010       2       25      2010    22      644     525978  4823011 591     40
18:00:47        3/29/2013       3       29      2013    18      671     523675  4823002 642     40
10:00:41        2/25/2010       2       25      2010    10      642     526514  4823013 585     40
22:00:53        2/17/2010       2       17      2010    22      642     526599  4823014 585     40
18:01:23        1/12/2010       1       12      2010    18      639     525524  4823011 592     40
0:00:24 2/18/2010       2       18      2010    0       644     526582  4823016 585     40
0:00:47 2/18/2010       2       18      2010    0       642     526601  4823016 585     40
16:00:56        4/30/2011       4       30      2011    16      668     527385  4823020 581     40
0:01:11 1/28/2010       1       28      2010    0       644     524645  4823010 594     40
22:00:18        4/15/2009       4       15      2009    22      633     521726  4823000 637     41
2:00:41 4/19/2010       4       19      2010    2       639     526122  4823016 588     40
22:00:30        4/18/2011       4       18      2011    22      661     521720  4823001 637     41
8:00:48 4/22/2008       4       22      2008    8       635     522018  4823003 638     41
16:00:23        4/23/2011       4       23      2011    16      658     525109  4823014 593     40
14:00:47        4/2/2014        4       2       2014    14      916     523740  4823009 642     40
0:00:47 11/30/2009      11      30      2009    0       633     522150  4823004 638     41
18:00:45        1/11/2010       1       11      2010    18      642     525844  4823017 591     40
2:00:47 12/26/2012      12      26      2012    2       666     525035  4823014 593     40
18:00:53        1/10/2010       1       10      2010    18      642     524747  4823013 594     40
16:00:54        4/4/2012        4       4       2012    16      666     526600  4823020 585     40
0:00:23 1/29/2010       1       29      2010    0       644     525759  4823017 591     40
16:00:54        1/16/2010       1       16      2010    16      640     528051  4823027 586     40
12:00:50        2/25/2010       2       25      2010    12      642     526418  4823021 585     40
22:00:24        4/10/2010       4       10      2010    22      642     529736  4823035 584     40
0:00:53 4/19/2009       4       19      2009    0       641     522130  4823006 638     41
4:00:53 4/19/2010       4       19      2010    4       639     526118  4823021 588     40
22:00:41        4/18/2009       4       18      2009    22      641     522134  4823007 638     41



12:00:41        4/5/2010        4       5       2010    12      655     524375  4823016 594     40
12:00:24        4/17/2009       4       17      2009    12      643     522011  4823009 638     41
4:01:08 11/17/2010      11      17      2010    4       646     526603  4823026 585     40
22:01:50        1/27/2010       1       27      2010    22      644     524651  4823020 594     40
12:00:50        4/19/2010       4       19      2010    12      639     525555  4823024 592     40
4:00:14 11/30/2009      11      30      2009    4       633     521868  4823011 637     41
18:01:24        4/6/2010        4       6       2010    18      638     521652  4823011 637     41
10:01:06        4/17/2009       4       17      2009    10      643     522005  4823012 638     41
18:01:15        4/12/2009       4       12      2009    18      643     523043  4823016 640     40
2:00:27 4/19/2009       4       19      2009    2       641     522065  4823013 638     41
14:00:26        4/17/2009       4       17      2009    14      643     521999  4823013 638     41
22:00:47        3/29/2013       3       29      2013    22      663     522024  4823014 638     41
22:00:50        1/28/2010       1       28      2010    22      644     525796  4823029 591     40
6:00:27 11/27/2010      11      27      2010    6       746     526601  4823033 585     40
14:00:27        2/23/2010       2       23      2010    14      644     526958  4823035 580     40
0:00:49 4/6/2012        4       6       2012    0       670     526683  4823034 585     40
16:00:54        4/29/2011       4       29      2011    16      668     526573  4823035 585     40
18:00:54        5/2/2011        5       2       2011    18      655     523990  4823025 618     39
16:00:54        4/17/2009       4       17      2009    16      643     521999  4823018 638     41
16:00:24        4/13/2009       4       13      2009    16      635     523606  4823024 636     40
22:00:36        4/16/2009       4       16      2009    22      645     526620  4823035 585     40
2:00:47 1/19/2012       1       19      2012    2       666     526839  4823037 580     40
6:00:48 1/13/2010       1       13      2010    6       639     526714  4823037 585     40
4:00:59 4/5/2010        4       5       2010    4       641     522004  4823020 638     41
4:00:21 4/16/2010       4       16      2010    4       650     525527  4823033 592     40
0:00:56 1/16/2014       1       16      2014    0       913     528486  4823045 589     40
16:00:42        4/20/2011       4       20      2011    16      647     522107  4823025 632     40
10:00:47        4/12/2010       4       12      2010    10      642     527079  4823043 580     40
18:01:11        1/19/2012       1       19      2012    18      666     527036  4823043 580     40
4:00:54 11/28/2009      11      28      2009    4       643     522056  4823026 632     40
8:00:41 11/29/2009      11      29      2009    8       633     521854  4823026 637     41
22:00:54        12/7/2013       12      7       2013    22      909     526767  4823044 585     40
22:00:55        4/16/2010       4       16      2010    22      746     526325  4823043 572     40
6:00:56 11/28/2009      11      28      2009    6       643     521989  4823027 632     40
18:00:36        4/23/2011       4       23      2011    18      668     526631  4823044 569     40
2:00:57 11/28/2010      11      28      2010    2       639     526642  4823045 569     40
16:00:26        4/19/2009       4       19      2009    16      642     526153  4823044 572     40
22:00:48        4/9/2010        4       9       2010    22      654     526324  4823045 572     40
0:00:48 4/17/2010       4       17      2010    0       746     526325  4823046 572     40
14:00:52        4/20/2011       4       20      2011    14      661     521951  4823030 631     40
10:00:15        4/13/2010       4       13      2010    10      654     524055  4823038 618     39
14:00:54        4/20/2011       4       20      2011    14      641     521929  4823032 631     40
0:00:48 4/10/2010       4       10      2010    0       654     526323  4823048 572     40
14:02:32        4/8/2010        4       8       2010    14      642     525875  4823046 575     40
6:00:53 1/30/2014       1       30      2014    6       918     530135  4823064 564     40
20:01:12        3/29/2013       3       29      2013    20      663     521677  4823032 631     40
22:00:18        4/5/2012        4       5       2012    22      670     526670  4823050 569     40
18:00:54        4/17/2009       4       17      2009    18      635     521683  4823033 631     40
12:00:47        2/7/2010        2       7       2010    12      642     528271  4823057 571     40
6:00:40 4/19/2010       4       19      2010    6       639     526117  4823049 572     40
6:00:50 4/16/2010       4       16      2010    6       650     525511  4823047 576     40
14:00:23        2/21/2010       2       21      2010    14      645     530700  4823069 563     40
14:00:42        3/31/2010       3       31      2010    14      642     525846  4823049 575     40
8:01:07 4/20/2010       4       20      2010    8       640     526566  4823052 569     40



22:01:11        1/13/2010       1       13      2010    22      643     526294  4823052 572     40
8:00:53 1/13/2010       1       13      2010    8       639     526637  4823053 569     40
18:00:47        4/13/2009       4       13      2009    18      638     523365  4823041 635     40
10:01:24        3/24/2010       3       24      2010    10      642     525914  4823050 575     40
2:00:36 12/11/2013      12      11      2013    2       909     526509  4823053 569     40
12:00:41        4/7/2010        4       7       2010    12      638     521790  4823036 631     40
6:00:54 2/13/2013       2       13      2013    6       666     522708  4823040 633     40
4:00:53 1/19/2012       1       19      2012    4       666     526858  4823055 565     40
4:00:49 12/11/2013      12      11      2013    4       909     526514  4823054 569     40
14:00:56        2/7/2010        2       7       2010    14      642     528266  4823063 571     40
2:00:22 2/8/2010        2       8       2010    2       645     530741  4823074 563     40
12:00:56        4/19/2009       4       19      2009    12      642     526257  4823055 572     40
0:00:14 2/26/2010       2       26      2010    0       644     525950  4823054 575     40
6:00:53 1/19/2012       1       19      2012    6       666     526862  4823058 565     40
6:00:54 5/1/2009        5       1       2009    6       644     523745  4823047 636     40
6:00:49 11/30/2009      11      30      2009    6       633     521818  4823041 631     40
16:00:42        4/10/2010       4       10      2010    16      644     526621  4823058 569     40
10:01:37        4/29/2014       4       29      2014    10      909     525329  4823054 576     40
2:01:24 5/8/2010        5       8       2010    2       639     527747  4823063 568     40
12:00:56        3/31/2010       3       31      2010    12      642     525902  4823056 575     40
16:00:52        4/20/2011       4       20      2011    16      641     521934  4823042 631     40
16:00:42        4/10/2010       4       10      2010    16      654     526602  4823060 569     40
16:00:48        4/14/2009       4       14      2009    16      647     522612  4823046 633     40
4:00:54 2/8/2010        2       8       2010    4       645     530735  4823078 563     40
6:00:53 4/13/2010       4       13      2010    6       654     523787  4823050 636     40
14:00:41        4/16/2010       4       16      2010    14      651     525609  4823057 575     40
6:00:42 12/16/2013      12      16      2013    6       913     526755  4823061 569     40
6:00:53 2/8/2010        2       8       2010    6       645     530739  4823079 563     40
8:02:08 1/30/2014       1       30      2014    8       918     530132  4823077 564     40
22:00:47        4/3/2012        4       3       2012    22      677     522481  4823047 633     40
4:00:53 4/21/2009       4       21      2009    4       645     526972  4823064 565     40
16:00:48        4/20/2011       4       20      2011    16      661     521944  4823046 631     40
0:00:21 4/4/2012        4       4       2012    0       677     522476  4823049 633     40
18:00:49        5/13/2011       5       13      2011    18      664     527753  4823069 568     40
12:00:11        1/26/2010       1       26      2010    12      645     530651  4823081 563     40
2:00:38 11/28/2009      11      28      2009    2       643     522042  4823048 632     40
18:01:32        4/4/2010        4       4       2010    18      641     522940  4823051 634     40
12:00:53        4/15/2009       4       15      2009    12      633     522594  4823050 633     40
2:00:46 4/17/2010       4       17      2010    2       654     526207  4823064 572     40
16:00:41        3/25/2010       3       25      2010    16      654     527176  4823068 565     40
8:01:29 2/13/2013       2       13      2013    8       666     522715  4823051 633     40
18:00:44        4/15/2009       4       15      2009    18      645     524462  4823058 578     40
12:00:41        2/2/2010        2       2       2010    12      645     530678  4823083 563     40
18:00:53        1/13/2010       1       13      2010    18      643     526285  4823066 572     40
18:00:47        4/11/2010       4       11      2010    18      654     525436  4823063 576     40
6:00:53 4/20/2009       4       20      2009    6       642     526018  4823066 572     40
18:00:47        4/16/2009       4       16      2009    18      647     521699  4823052 631     40
16:00:41        4/23/2011       4       23      2011    16      654     525616  4823066 575     40
4:00:23 4/20/2009       4       20      2009    4       642     526027  4823068 572     40
4:00:56 2/24/2010       2       24      2010    4       642     526376  4823069 572     40
16:00:43        5/1/2011        5       1       2011    16      666     525467  4823066 576     40
18:00:42        4/30/2011       4       30      2011    18      668     527642  4823075 568     40
16:01:39        1/19/2012       1       19      2012    16      666     526960  4823072 565     40
10:00:53        4/21/2009       4       21      2009    10      642     526126  4823069 572     40



22:00:54        11/29/2009      11      29      2009    22      633     522223  4823056 632     40
16:00:27        1/28/2010       1       28      2010    16      642     524335  4823064 618     39
6:00:41 4/21/2009       4       21      2009    6       645     526976  4823074 565     40
22:00:54        3/29/2013       3       29      2013    22      679     522091  4823056 632     40
4:00:54 1/13/2010       1       13      2010    4       643     526585  4823073 569     40
16:00:42        4/5/2010        4       5       2010    16      641     523310  4823061 635     40
12:01:47        4/5/2012        4       5       2012    12      673     527288  4823076 566     40
22:00:54        12/14/2012      12      14      2012    22      665     530528  4823091 563     40
14:00:48        1/26/2010       1       26      2010    14      645     530638  4823092 563     40
18:00:42        4/12/2012       4       12      2012    18      671     522761  4823061 633     40
18:00:42        5/1/2011        5       1       2011    18      666 525733 4823072 575 40
18:00:23 4/13/2009 4 13 2009 18 633 523371 4823065 635 40
6:00:54 2/9/2010 2 9 2010 6 645 530613 4823094 563 40
6:00:20 4/23/2008 4 23 2008 6 635 521718 4823060 631 40
8:00:24 2/9/2010 2 9 2010 8 645 530601 4823095 563 40
6:00:54 1/13/2010 1 13 2010 6 640 526944 4823080 565 40
18:00:18 4/5/2012 4 5 2012 18 673 525796 4823076 575 40
6:00:27 11/29/2009 11 29 2009 6 633 521838 4823062 631 40
10:00:48 5/2/2014 5 2 2014 10 916 525588 4823076 575 40
2:00:47 4/21/2009 4 21 2009 2 645 526976 4823082 565 40
12:00:48 1/23/2010 1 23 2010 12 639 527000 4823083 565 40
16:00:58 4/12/2010 4 12 2010 16 640 526658 4823083 569 40
18:00:47 4/5/2010 4 5 2010 18 655 522381 4823067 633 40
14:00:46 3/25/2010 3 25 2010 14 639 525557 4823079 576 40
16:00:48 1/30/2014 1 30 2014 16 918 530758 4823101 563 40
18:01:04 4/14/2009 4 14 2009 18 638 522363 4823068 632 40
12:00:53 1/19/2012 1 19 2012 12 666 527002 4823086 565 40
18:00:54 4/12/2008 4 12 2008 18 637 523763 4823073 636 40
2:00:53 4/20/2008 4 20 2008 2 635 521639 4823067 631 40
18:00:41 1/25/2010 1 25 2010 18 645 530627 4823104 563 40
12:01:03 3/24/2010 3 24 2010 12 642 525919 4823085 575 40
18:01:12 4/18/2011 4 18 2011 18 661 521679 4823070 631 40
22:00:48 1/25/2010 1 25 2010 22 645 530625 4823105 563 40
18:00:48 11/29/2009 11 29 2009 18 633 522349 4823072 632 40
0:00:53 1/12/2010 1 12 2010 0 640 526653 4823089 569 40
10:00:54 1/19/2012 1 19 2012 10 666 527013 4823090 565 40
18:00:56 4/13/2009 4 13 2009 18 646 523367 4823077 635 40
12:00:56 4/16/2010 4 16 2010 12 651 525669 4823086 575 40
4:00:53 1/12/2010 1 12 2010 4 640 526677 4823090 569 40
0:00:44 4/6/2012 4 6 2012 0 666 526680 4823091 569 40
4:00:53 1/25/2010 1 25 2010 4 645 530647 4823108 563 40
20:00:54 12/14/2012 12 14 2012 20 665 530550 4823108 563 40
22:00:53 4/5/2012 4 5 2012 22 666 526240 4823090 572 40
0:00:31 12/9/2012 12 9 2012 0 658 526863 4823093 565 40
18:00:42 3/24/2010 3 24 2010 18 746 525867 4823089 575 40
4:00:43 4/23/2008 4 23 2008 4 635 521702 4823075 631 40
16:01:11 4/19/2010 4 19 2010 16 639 525520 4823088 576 40
22:00:44 4/20/2011 4 20 2011 22 668 526568 4823093 569 40
22:00:39 11/29/2010 11 29 2010 22 746 526579 4823093 569 40
22:00:48 4/5/2012 4 5 2012 22 673 526630 4823093 569 40
12:00:42 3/25/2010 3 25 2010 12 644 526125 4823092 572 40
14:00:54 4/2/2014 4 2 2014 14 909 524468 4823086 578 40
14:00:47 1/16/2013 1 16 2013 14 670 525642 4823091 575 40
2:00:56 5/3/2011 5 3 2011 2 655 521884 4823078 631 40



2:00:43 3/25/2010 3 25 2010 2 746 526324 4823094 572 40
12:00:30 4/15/2009 4 15 2009 12 647 522606 4823081 633 40
18:00:45 3/31/2010 3 31 2010 18 644 524762 4823089 578 40
18:00:53 5/7/2010 5 7 2010 18 639 526518 4823095 569 40
2:00:56 4/20/2009 4 20 2009 2 642 526226 4823095 572 40
12:00:48 3/24/2010 3 24 2010 12 746 525918 4823095 575 40
2:00:30 1/26/2010 1 26 2010 2 645 530506 4823114 563 40
6:00:55 1/12/2010 1 12 2010 6 640 526666 4823098 569 40
8:00:42 3/29/2013 3 29 2013 8 663 521689 4823080 631 40
18:00:41 4/27/2008 4 27 2008 18 633 522578 4823083 633 40
4:00:47 2/9/2010 2 9 2010 4 645 530638 4823115 563 40
10:00:42 1/25/2010 1 25 2010 10 645 530681 4823116 563 40
2:00:44 12/9/2012 12 9 2012 2 658 526863 4823100 565 40
2:01:12 5/16/2011 5 16 2011 2 664 526458 4823099 569 40
12:00:48 3/25/2010 3 25 2010 12 746 526201 4823098 572 40
0:00:49 4/22/2009 4 22 2009 0 645 526859 4823101 565 40
4:00:54 11/29/2009 11 29 2009 4 633 521825 4823083 631 40
14:00:48 3/25/2010 3 25 2010 14 746 526233 4823100 572 40
16:00:46 4/6/2010 4 6 2010 16 644 526727 4823102 569 40
16:00:42 4/12/2010 4 12 2010 16 639 526637 4823102 569 40
18:00:21 12/2/2011 12 2 2011 18 659 522494 4823087 633 40
4:00:49 1/26/2010 1 26 2010 4 645 530542 4823119 563 40
18:00:41 1/13/2010 1 13 2010 18 639 526313 4823101 572 40
8:01:53 11/30/2010 11 30 2010 8 746 526721 4823103 569 40
16:00:50 4/23/2011 4 23 2011 16 667 525224 4823097 576 40
2:00:53 12/2/2011 12 2 2011 2 663 523074 4823090 634 40
2:00:54 1/12/2010 1 12 2010 2 640 526645 4823103 569 40
0:00:57 12/10/2013 12 10 2013 0 909 526557 4823104 569 40
2:00:10 1/25/2010 1 25 2010 2 645 530621 4823121 563 40
6:00:33 1/26/2010 1 26 2010 6 645 530540 4823121 563 40
8:00:56 1/26/2010 1 26 2010 8 645 530547 4823122 563 40
4:00:48 1/13/2010 1 13 2010 4 640 526947 4823106 565 40
18:00:20 4/16/2009 4 16 2009 18 638 521616 4823087 631 40
2:01:42 4/17/2010 4 17 2010 2 652 526308 4823105 572 40
6:00:50 12/8/2013 12 8 2013 6 916 527585 4823110 566 40
8:00:53 4/1/2010 4 1 2010 8 653 523760 4823095 636 40
0:00:53 1/25/2010 1 25 2010 0 645 530632 4823123 563 40
10:00:19 4/19/2009 4 19 2009 10 642 526112 4823105 572 40
0:00:48 1/13/2010 1 13 2010 0 643 525776 4823103 575 40
10:00:23 4/7/2010 4 7 2010 10 638 521794 4823089 631 40
18:00:42 4/23/2011 4 23 2011 18 654 526634 4823108 569 40
8:00:54 11/27/2011 11 27 2011 8 663 522419 4823092 633 40
18:00:53 4/3/2014 4 3 2014 18 913 523647 4823097 636 40
14:00:55 2/26/2012 2 26 2012 14 666 526142 4823107 572 40
2:01:05 4/13/2009 4 13 2009 2 646 522530 4823094 633 40
8:00:54 1/25/2010 1 25 2010 8 645 530625 4823126 563 40
18:00:54 2/7/2010 2 7 2010 18 645 530655 4823126 563 40
0:00:56 3/30/2013 3 30 2013 0 663 522273 4823094 632 40
8:00:42 4/13/2009 4 13 2009 8 635 522585 4823095 633 40
18:00:47 1/13/2010 1 13 2010 18 642 526614 4823110 569 40
16:00:54 1/26/2010 1 26 2010 16 645 530606 4823128 563 40
2:00:24 1/13/2010 1 13 2010 2 640 526942 4823112 565 40
6:01:22 12/9/2013 12 9 2013 6 916 526811 4823112 565 40
16:00:25 2/21/2010 2 21 2010 16 645 530717 4823129 563 40



18:00:12 4/16/2010 4 16 2010 18 652 526393 4823112 569 40
22:00:24 3/23/2010 3 23 2010 22 746 525885 4823110 575 40
22:00:54 12/8/2012 12 8 2012 22 658 526639 4823113 569 40
14:00:51 1/30/2014 1 30 2014 14 918 530711 4823131 563 40
16:00:48 1/16/2010 1 16 2010 16 639 524037 4823104 618 39
10:01:18 2/23/2010 2 23 2010 10 642 526801 4823115 565 40
8:01:12 4/14/2008 4 14 2008 8 632 522873 4823100 634 40
22:01:11 4/20/2014 4 20 2014 22 917 522536 4823099 633 40
0:00:47 2/11/2010 2 11 2010 0 642 526944 4823116 565 40
18:00:47 4/12/2008 4 12 2008 18 632 523459 4823103 635 40
18:00:24 4/23/2011 4 23 2011 18 667 525133 4823109 577 40
6:00:37 1/25/2010 1 25 2010 6 645 530624 4823132 563 40
22:00:42 2/8/2010 2 8 2010 22 645 530614 4823133 563 40
22:01:18 1/13/2010 1 13 2010 22 642 526614 4823116 569 40
12:00:53 1/25/2010 1 25 2010 12 645 530701 4823133 563 40
14:00:21 3/24/2010 3 24 2010 14 746 525893 4823113 575 40
8:02:54 4/11/2010 4 11 2010 8 641 521609 4823099 631 40
18:00:41 4/18/2010 4 18 2010 18 646 526572 4823117 569 40
2:00:44 12/10/2013 12 10 2013 2 909 526737 4823118 569 40
18:00:45 1/28/2010 1 28 2010 18 639 524966 4823111 577 40
8:00:23 5/1/2011 5 1 2011 8 667 522568 4823103 633 40
14:00:21 1/25/2010 1 25 2010 14 645 530698 4823135 563 40
16:00:50 3/31/2010 3 31 2010 16 642 525613 4823114 575 40
6:00:23 11/28/2010 11 28 2010 6 639 526480 4823118 569 40
18:00:48 4/11/2014 4 11 2014 18 909 525401 4823114 576 40
22:00:48 2/10/2010 2 10 2010 22 642 526940 4823121 565 40
0:01:09 3/30/2013 3 30 2013 0 679 522290 4823104 632 40
0:00:53 4/17/2009 4 17 2009 0 645 524941 4823113 577 40
16:00:43 4/1/2010 4 1 2010 16 653 523197 4823107 635 40
22:00:55 4/4/2010 4 4 2010 22 642 522561 4823105 633 40
18:00:41 11/25/2010 11 25 2010 18 642 526682 4823121 569 40
6:00:49 12/9/2012 12 9 2012 6 666 526884 4823122 565 40
0:00:56 4/10/2010 4 10 2010 0 642 526547 4823121 569 40
22:00:28 4/9/2010 4 9 2010 22 642 526559 4823121 569 40
6:00:55 3/25/2010 3 25 2010 6 746 526369 4823120 572 40
2:00:53 11/29/2009 11 29 2009 2 633 521827 4823104 631 40
0:00:56 4/5/2010 4 5 2010 0 642 522557 4823107 633 40
14:00:23 4/29/2008 4 29 2008 14 634 524001 4823112 618 39
18:00:23 4/16/2010 4 16 2010 18 746 526520 4823122 569 40
4:01:13 3/25/2010 3 25 2010 4 746 526375 4823121 572 40
8:01:12 4/20/2009 4 20 2009 8 642 525606 4823119 575 40
10:01:23 11/29/2009 11 29 2009 10 647 522008 4823107 632 40
12:00:47 1/30/2014 1 30 2014 12 918 530641 4823141 563 40
0:00:55 11/28/2009 11 28 2009 0 643 521984 4823107 632 40
8:00:41 4/19/2010 4 19 2010 8 639 525687 4823121 575 40
8:00:48 1/26/2010 1 26 2010 8 644 526155 4823122 572 40
12:00:47 2/26/2012 2 26 2012 12 666 526249 4823123 572 40
2:00:44 2/9/2010 2 9 2010 2 645 530635 4823142 563 40
22:00:20 4/12/2009 4 12 2009 22 648 523839 4823115 636 40
18:00:48 4/11/2010 4 11 2010 18 655 525499 4823121 576 40
10:01:18 11/29/2009 11 29 2009 10 638 521982 4823109 632 40
0:00:46 1/26/2010 1 26 2010 0 645 530614 4823143 563 40
14:00:26 1/19/2012 1 19 2012 14 666 527001 4823128 565 40
10:00:41 1/26/2010 1 26 2010 10 645 530638 4823145 563 40



4:00:50 12/10/2013 12 10 2013 4 909 526802 4823129 565 40
10:00:54 4/1/2010 4 1 2010 10 653 523776 4823119 636 40
2:00:28 2/2/2010 2 2 2010 2 645 530637 4823148 563 40
22:00:47 1/11/2010 1 11 2010 22 640 526632 4823131 569 40
18:00:56 4/12/2010 4 12 2010 18 654 526060 4823129 572 40
0:01:02 12/9/2013 12 9 2013 0 916 526460 4823131 569 40
0:00:59 4/6/2012 4 6 2012 0 673 526704 4823133 569 40
4:00:55 4/13/2009 4 13 2009 4 646 522517 4823118 633 40
12:00:42 3/25/2010 3 25 2010 12 650 525875 4823131 575 40
18:00:51 4/11/2014 4 11 2014 18 913 523140 4823121 634 40
16:00:48 4/19/2008 4 19 2008 16 636 523321 4823124 635 40
0:00:46 12/20/2009 12 20 2009 0 643 522505 4823121 633 40
16:00:54 4/14/2009 4 14 2009 16 638 522520 4823122 633 40
0:00:45 2/9/2010 2 9 2010 0 645 530646 4823154 563 40
22:00:53 1/12/2010 1 12 2010 22 643 525692 4823133 575 40
22:00:41 1/13/2010 1 13 2010 22 639 526403 4823137 569 40
10:01:16 3/24/2010 3 24 2010 10 655 525924 4823135 575 40
14:00:41 4/14/2009 4 14 2009 14 638 522528 4823123 633 40
8:01:12 2/11/2010 2 11 2010 8 644 530074 4823154 564 40
12:00:41 3/25/2010 3 25 2010 12 654 525941 4823136 575 40
2:00:44 5/2/2010 5 2 2010 2 652 525981 4823137 575 40
0:00:47 4/25/2011 4 25 2011 0 655 522452 4823125 633 40
12:00:55 2/23/2010 2 23 2010 12 644 526706 4823141 569 40
14:00:14 3/24/2010 3 24 2010 14 652 525877 4823139 575 40
12:00:59 2/23/2010 2 23 2010 12 642 526710 4823142 569 40
22:00:53 2/21/2010 2 21 2010 22 645 530652 4823159 563 40
18:00:42 3/31/2010 3 31 2010 18 642 525385 4823139 576 40
8:00:30 4/22/2010 4 22 2010 8 746 526678 4823144 569 40
18:00:44 5/13/2011 5 13 2011 18 667 527973 4823150 568 40
4:00:54 11/27/2010 11 27 2010 4 746 526625 4823145 569 40
16:00:41 4/16/2010 4 16 2010 16 651 525936 4823143 575 40
18:00:24 4/19/2009 4 19 2009 18 642 526074 4823144 572 40
8:00:39 3/31/2013 3 31 2013 8 671 522956 4823133 634 40
6:00:56 12/21/2012 12 21 2012 6 666 528574 4823155 574 40
2:00:42 4/17/2010 4 17 2010 2 746 526391 4823146 569 40
0:00:48 4/18/2014 4 18 2014 0 914 521735 4823130 631 40
6:00:47 1/26/2010 1 26 2010 6 644 526116 4823146 572 40
2:00:45 1/15/2010 1 15 2010 2 639 525571 4823145 576 40
18:00:53 4/16/2008 4 16 2008 18 637 523987 4823139 618 39
2:00:22 4/16/2010 4 16 2010 2 746 526341 4823148 572 40
4:00:24 4/14/2012 4 14 2012 4 675 521716 4823132 631 40
18:01:11 4/16/2009 4 16 2009 18 642 525253 4823145 576 40
14:00:48 4/2/2014 4 2 2014 14 907 524418 4823143 578 40
18:00:48 4/13/2008 4 13 2008 18 631 522419 4823137 633 40
18:01:17 4/7/2014 4 7 2014 18 916 522935 4823139 634 40
8:00:13 4/14/2008 4 14 2008 8 636 522985 4823140 634 40
18:01:23 5/5/2009 5 5 2009 18 648 523954 4823143 636 40
8:00:53 4/17/2010 4 17 2010 8 746 526658 4823154 569 40
14:00:44 4/15/2009 4 15 2009 14 633 522590 4823139 633 40
2:00:54 11/27/2010 11 27 2010 2 746 526629 4823154 569 40
18:00:53 4/19/2008 4 19 2008 18 635 521735 4823137 631 40
16:00:55 1/15/2010 1 15 2010 16 639 525106 4823149 577 40
6:01:14 4/17/2010 4 17 2010 6 746 526452 4823155 569 40
14:00:43 4/30/2011 4 30 2011 14 668 527584 4823160 566 40



18:00:42 5/13/2011 5 13 2011 18 654 527837 4823161 568 40
18:00:52 11/29/2009 11 29 2009 18 647 522329 4823141 632 40
8:00:15 2/8/2010 2 8 2010 8 645 530686 4823174 563 40
6:00:24 4/13/2009 4 13 2009 6 633 522593 4823143 633 40
14:00:47 4/17/2009 4 17 2009 14 635 522388 4823144 633 40
6:00:48 4/17/2009 4 17 2009 6 635 522556 4823146 633 40
18:00:31 4/13/2008 4 13 2008 18 637 522951 4823147 634 40
18:00:19 4/13/2009 4 13 2009 18 646 522957 4823147 634 40
4:00:54 4/17/2010 4 17 2010 4 746 526427 4823161 569 40
12:00:23 4/17/2009 4 17 2009 12 635 522412 4823148 633 40
14:00:55 4/5/2010 4 5 2010 14 642 523672 4823153 636 40
16:00:47 4/4/2012 4 4 2012 16 673 526646 4823165 569 40
14:00:41 4/4/2012 4 4 2012 14 673 526647 4823165 569 40
8:00:44 11/28/2010 11 28 2010 8 746 527041 4823167 565 40
22:00:43 4/16/2011 4 16 2011 22 659 522169 4823150 632 40
0:00:36 4/21/2009 4 21 2009 0 645 527065 4823169 565 40
0:00:27 4/17/2011 4 17 2011 0 659 522170 4823151 632 40
4:00:54 1/16/2010 1 16 2010 4 639 525766 4823165 575 40
22:00:53 12/8/2013 12 8 2013 22 909 530765 4823186 563 40
8:00:48 11/27/2011 11 27 2011 8 801 522351 4823154 632 40
4:00:41 11/23/2010 11 23 2010 4 651 526905 4823171 565 40
0:00:54 12/19/2012 12 19 2012 0 666 526625 4823170 569 40
16:00:25 4/16/2010 4 16 2010 16 654 526419 4823170 569 40
18:00:20 4/12/2009 4 12 2009 18 635 523215 4823158 635 40
10:01:00 11/29/2009 11 29 2009 10 643 522035 4823155 632 40
6:00:54 12/8/2013 12 8 2013 6 909 527084 4823175 565 40
22:00:44 11/29/2009 11 29 2009 22 647 522201 4823157 632 40
2:01:27 5/2/2010 5 2 2010 2 644 524538 4823165 578 40
12:00:24 4/15/2009 4 15 2009 12 638 522599 4823159 633 40
14:00:44 4/14/2009 4 14 2009 14 647 522577 4823159 633 40
14:00:47 4/1/2010 4 1 2010 14 653 523316 4823162 635 40
18:00:43 1/27/2010 1 27 2010 18 639 524680 4823168 578 40
22:00:43 4/16/2009 4 16 2009 22 635 522527 4823161 633 40
12:00:54 1/29/2010 1 29 2010 12 644 526041 4823174 572 40
18:00:15 4/22/2014 4 22 2014 18 908 525417 4823172 576 40
10:00:13 2/25/2010 2 25 2010 10 644 526433 4823178 569 40
22:00:30 1/19/2013 1 19 2013 22 670 527544 4823183 566 40
22:00:47 4/16/2009 4 16 2009 22 637 524886 4823173 577 40
18:00:53 1/19/2013 1 19 2013 18 670 527545 4823184 566 40
6:00:47 12/10/2013 12 10 2013 6 909 526960 4823182 565 40
8:00:50 3/28/2010 3 28 2010 8 638 521612 4823163 631 40
18:00:42 4/16/2010 4 16 2010 18 654 526596 4823181 569 40
22:00:54 4/13/2009 4 13 2009 22 646 522938 4823168 634 40
8:00:42 12/20/2013 12 20 2013 8 916 527460 4823187 566 40
18:00:21 4/16/2009 4 16 2009 18 637 524997 4823178 577 40
18:00:24 4/18/2010 4 18 2010 18 650 527328 4823187 566 40
14:00:48 4/15/2009 4 15 2009 14 638 522597 4823170 633 40
2:00:23 4/14/2009 4 14 2009 2 646 523209 4823172 635 40
2:00:29 12/13/2013 12 13 2013 2 909 526960 4823186 565 40
0:00:23 11/29/2009 11 29 2009 0 633 521775 4823168 631 40
2:00:54 4/17/2014 4 17 2014 2 913 524121 4823176 618 39
4:00:24 12/9/2012 12 9 2012 4 666 526706 4823186 569 40
14:01:15 3/25/2010 3 25 2010 14 642 525380 4823182 576 40
4:00:48 4/13/2009 4 13 2009 4 633 522613 4823172 633 40



20:00:54 1/19/2013 1 19 2013 20 670 527547 4823192 566 40
18:00:48 4/14/2009 4 14 2009 18 646 524124 4823181 618 39
16:00:42 4/14/2009 4 14 2009 16 635 522512 4823176 633 40
18:01:57 4/2/2010 4 2 2010 18 642 524363 4823183 618 39
2:01:26 1/14/2010 1 14 2010 2 640 526896 4823193 565 40
14:00:50 4/5/2010 4 5 2010 14 653 522021 4823175 632 40
18:00:54 4/13/2009 4 13 2009 18 643 525344 4823187 576 40
10:00:50 1/23/2010 1 23 2010 10 639 526762 4823193 569 40
8:00:48 2/2/2010 2 2 2010 8 645 530415 4823209 564 40
4:00:43 12/13/2013 12 13 2013 4 909 526954 4823195 565 40
0:00:23 4/13/2009 4 13 2009 0 635 522981 4823181 634 40
22:00:48 4/24/2011 4 24 2011 22 655 522907 4823181 634 40
10:00:48 1/29/2010 1 29 2010 10 644 526064 4823193 572 40
22:00:48 4/12/2009 4 12 2009 22 635 522991 4823183 634 40
0:01:13 4/8/2014 4 8 2014 0 916 522193 4823180 632 40
16:00:54 4/6/2010 4 6 2010 16 638 522146 4823180 632 40
18:00:18 4/6/2010 4 6 2010 18 638 522139 4823180 632 40
14:00:20 2/23/2010 2 23 2010 14 642 526708 4823197 569 40
10:00:50 5/2/2009 5 2 2009 10 646 522575 4823182 633 40
14:00:36 2/10/2010 2 10 2010 14 642 528121 4823204 571 40
14:00:49 4/14/2009 4 14 2009 14 635 522514 4823184 633 40
16:00:44 4/14/2009 4 14 2009 16 633 522599 4823185 633 40
4:00:49 12/10/2013 12 10 2013 4 916 526968 4823203 565 40
10:00:30 4/25/2009 4 25 2009 10 640 523653 4823190 636 40
14:00:05 3/25/2010 3 25 2010 14 650 525920 4823199 575 40
14:00:30 4/14/2009 4 14 2009 14 633 522616 4823187 633 40
2:00:44 4/16/2010 4 16 2010 2 655 526328 4823201 572 40
2:00:11 12/19/2012 12 19 2012 2 666 526579 4823202 569 40
2:00:54 1/13/2010 1 13 2010 2 643 526269 4823202 572 40
18:00:53 4/16/2009 4 16 2009 18 648 525330 4823199 576 40
12:00:37 2/25/2010 2 25 2010 12 644 526704 4823204 569 40
18:00:53 4/16/2009 4 16 2009 18 645 527471 4823207 566 40
22:00:53 2/11/2010 2 11 2010 22 644 529448 4823216 570 40
18:00:53 2/11/2010 2 11 2010 18 644 529450 4823217 570 40
14:00:41 1/15/2010 1 15 2010 14 639 524999 4823199 577 40
0:00:48 12/7/2013 12 7 2013 0 909 526852 4823206 565 40
8:00:55 11/29/2009 11 29 2009 8 643 522175 4823191 632 40
22:00:43 4/14/2009 4 14 2009 22 633 522192 4823191 632 40
4:00:53 4/14/2009 4 14 2009 4 646 523343 4823195 635 40
2:00:23 4/13/2009 4 13 2009 2 633 522590 4823193 633 40
12:00:42 4/21/2009 4 21 2009 12 642 526308 4823206 572 40
18:00:56 4/30/2009 4 30 2009 18 646 522853 4823195 634 40
18:00:54 4/13/2009 4 13 2009 18 635 523376 4823196 635 40
0:00:21 4/15/2009 4 15 2009 0 633 522194 4823193 632 40
16:00:41 4/19/2010 4 19 2010 16 654 527567 4823213 566 40
18:00:48 4/3/2014 4 3 2014 18 908 524432 4823201 578 40
4:00:44 4/17/2009 4 17 2009 4 645 523919 4823199 636 40
6:00:42 11/23/2010 11 23 2010 6 651 526860 4823211 565 40
14:00:26 4/19/2009 4 19 2009 14 642 526250 4823209 572 40
22:00:13 4/12/2009 4 12 2009 22 643 523003 4823197 634 40
16:00:45 4/5/2010 4 5 2010 16 652 523333 4823198 635 40
22:01:02 12/8/2013 12 8 2013 22 916 526722 4823211 569 40
0:00:43 4/13/2009 4 13 2009 0 643 522936 4823197 634 40
2:00:27 4/23/2008 4 23 2008 2 635 521742 4823193 631 40



22:00:42 4/13/2009 4 13 2009 22 640 524879 4823205 577 40
18:00:55 4/10/2010 4 10 2010 18 642 529706 4823225 567 40
2:00:22 4/8/2014 4 8 2014 2 916 522403 4823197 633 40
14:00:49 1/29/2010 1 29 2010 14 639 525985 4823211 572 40
6:01:51 4/8/2010 4 8 2010 6 653 522485 4823199 633 40
6:00:41 12/11/2013 12 11 2013 6 909 526539 4823213 569 40
0:00:26 4/20/2008 4 20 2008 0 635 521654 4823196 631 40
4:00:55 4/17/2014 4 17 2014 4 913 524118 4823205 618 39
4:00:50 4/16/2010 4 16 2010 4 639 525513 4823211 576 40
4:00:54 4/8/2014 4 8 2014 4 916 522402 4823200 633 40
6:00:24 4/17/2009 4 17 2009 6 645 523920 4823205 636 40
14:00:44 4/5/2010 4 5 2010 14 652 523669 4823205 636 40
18:00:41 4/13/2009 4 13 2009 18 640 526828 4823217 565 40
4:00:48 2/2/2010 2 2 2010 4 645 530447 4823233 563 40
12:00:41 4/1/2010 4 1 2010 12 653 523722 4823207 636 40
0:00:50 4/17/2009 4 17 2009 0 635 522464 4823204 633 40
6:00:54 2/2/2010 2 2 2010 6 645 530450 4823235 563 40
2:00:19 4/17/2009 4 17 2009 2 645 523916 4823209 636 40
10:00:17 4/17/2010 4 17 2010 10 746 526702 4823220 569 40
6:00:47 4/13/2009 4 13 2009 6 646 522512 4823205 633 40
0:00:53 4/14/2009 4 14 2009 0 646 522929 4823207 634 40
10:00:49 12/20/2009 12 20 2009 10 633 521714 4823204 631 40
18:00:47 2/21/2010 2 21 2010 18 645 530725 4823240 563 40
8:00:53 12/13/2013 12 13 2013 8 913 527702 4823227 568 40
16:00:49 1/23/2010 1 23 2010 16 639 526414 4823222 569 40
20:01:46 12/8/2013 12 8 2013 20 916 530712 4823240 563 40
22:00:29 4/5/2010 4 5 2010 22 746 523138 4823210 634 40
14:01:08 4/3/2014 4 3 2014 14 909 523864 4823212 636 40
2:01:24 5/6/2010 5 6 2010 2 642 522319 4823208 632 40
2:00:33 4/17/2009 4 17 2009 2 635 522510 4823209 633 40
20:00:54 4/30/2014 4 30 2014 20 916 527079 4823226 565 40
6:00:54 4/14/2009 4 14 2009 6 646 523381 4823212 635 40
0:00:53 4/17/2012 4 17 2012 0 678 521708 4823207 631 40
18:00:41 4/14/2009 4 14 2009 18 635 522201 4823209 632 40
16:00:49 4/17/2009 4 17 2009 16 635 522316 4823210 632 40
0:00:42 2/12/2010 2 12 2010 0 644 529307 4823238 570 40
22:00:31 4/21/2009 4 21 2009 22 645 526801 4823227 565 40
6:00:36 12/10/2013 12 10 2013 6 916 527091 4823229 565 40
22:00:41 4/6/2010 4 6 2010 22 746 524369 4823219 618 39
22:00:55 12/6/2013 12 6 2013 22 909 526866 4823229 565 40
18:00:47 11/22/2010 11 22 2010 18 651 528757 4823237 574 40
20:01:17 4/3/2014 4 3 2014 20 909 524862 4823222 577 40
10:01:23 1/30/2014 1 30 2014 10 918 530513 4823246 563 40
10:00:21 4/25/2009 4 25 2009 10 642 523674 4823218 636 40
14:00:51 4/12/2014 4 12 2014 14 909 525377 4823225 576 40
20:00:46 3/28/2013 3 28 2013 20 663 522429 4823216 633 40
18:01:24 2/11/2010 2 11 2010 18 644 529524 4823244 570 40
0:00:49 2/25/2010 2 25 2010 0 642 526534 4823232 569 40
22:00:50 4/16/2009 4 16 2009 22 638 521643 4823216 631 40
18:00:44 4/19/2010 4 19 2010 18 654 527621 4823238 568 40
6:00:27 4/17/2014 4 17 2014 6 913 524119 4823224 618 39
18:00:41 4/25/2009 4 25 2009 18 640 527086 4823236 565 40
0:00:42 4/17/2009 4 17 2009 0 638 521638 4823217 631 40
2:00:48 1/13/2010 1 13 2010 2 639 526494 4823234 569 40



0:00:47 1/13/2010 1 13 2010 0 639 526788 4823236 569 40
22:00:42 1/12/2010 1 12 2010 22 642 526821 4823237 565 40
10:00:48 4/13/2009 4 13 2009 10 635 522517 4823222 633 40
9:00:26 4/15/2010 4 15 2010 9 801 521864 4823220 631 40
10:00:45 1/29/2014 1 29 2014 10 918 529459 4823249 570 40
18:00:44 1/12/2010 1 12 2010 18 642 526699 4823238 569 40
6:01:10 4/8/2014 4 8 2014 6 916 522421 4823223 633 40
4:00:54 4/17/2009 4 17 2009 4 635 522521 4823223 633 40
2:00:53 2/12/2010 2 12 2010 2 644 529230 4823249 570 40
16:00:24 4/5/2010 4 5 2010 16 653 521823 4823221 631 40
18:00:24 4/17/2009 4 17 2009 18 635 522312 4823223 632 40
2:00:53 12/21/2012 12 21 2012 2 666 528673 4823247 574 40
10:00:54 4/14/2009 4 14 2009 10 646 524354 4823231 618 39
6:00:42 4/16/2010 4 16 2010 6 639 525503 4823235 576 40
6:00:54 4/16/2010 4 16 2010 6 640 525571 4823237 576 40
0:00:47 4/7/2010 4 7 2010 0 746 524371 4823234 578 40
18:00:42 4/10/2012 4 10 2012 18 675 525494 4823238 576 40
8:01:07 12/15/2013 12 15 2013 8 913 527066 4823245 565 40
18:00:56 4/13/2009 4 13 2009 18 640 526081 4823241 572 40
8:00:53 1/13/2010 1 13 2010 8 640 526668 4823244 569 40
4:00:54 4/16/2010 4 16 2010 4 640 525571 4823240 576 40
6:00:48 12/13/2013 12 13 2013 6 909 526976 4823245 565 40
0:00:54 2/2/2010 2 2 2010 0 645 530460 4823261 563 40
22:00:24 4/19/2008 4 19 2008 22 635 521640 4823228 631 40
12:01:26 12/16/2010 12 16 2010 12 801 522704 4823232 633 40
18:01:13 4/16/2010 4 16 2010 18 746 526177 4823245 572 40
10:00:14 4/25/2009 4 25 2009 10 644 523764 4823236 636 40
18:00:47 4/15/2009 4 15 2009 18 638 521834 4823232 631 40
18:00:41 1/13/2010 1 13 2010 18 643 526570 4823249 569 40
0:00:42 4/16/2009 4 16 2009 0 638 521618 4823232 631 40
2:01:05 12/10/2013 12 10 2013 2 916 526969 4823252 565 40
12:00:15 4/14/2009 4 14 2009 12 646 524352 4823242 618 39
2:00:37 12/7/2013 12 7 2013 2 909 526963 4823252 565 40
22:00:53 4/20/2009 4 20 2009 22 645 526970 4823253 565 40
18:00:47 4/14/2009 4 14 2009 18 633 522554 4823236 633 40
8:00:54 4/14/2009 4 14 2009 8 646 524344 4823243 618 39
18:00:43 2/21/2010 2 21 2010 18 645 530684 4823269 563 40
4:00:54 12/16/2013 12 16 2013 4 913 526704 4823252 569 40
22:00:53 1/12/2010 1 12 2010 22 639 526691 4823253 569 40
12:00:36 4/14/2009 4 14 2009 12 647 522498 4823238 633 40
12:01:17 2/28/2013 2 28 2013 12 665 526517 4823254 569 40
8:00:47 4/17/2009 4 17 2009 8 638 521686 4823236 631 40
18:00:43 5/5/2011 5 5 2011 18 668 528558 4823263 574 40
8:00:29 4/18/2009 4 18 2009 8 633 521767 4823238 631 40
14:00:42 3/23/2010 3 23 2010 14 746 525701 4823253 575 40
2:01:12 5/5/2011 5 5 2011 2 658 524347 4823248 618 39
18:00:54 4/8/2010 4 8 2010 18 638 521736 4823239 631 40
16:00:57 2/23/2010 2 23 2010 16 642 526521 4823256 569 40
2:00:41 3/30/2013 3 30 2013 2 658 522599 4823244 633 40
18:01:12 2/8/2010 2 8 2010 18 642 528817 4823269 573 40
10:00:48 4/13/2009 4 13 2009 10 647 522517 4823245 633 40
16:01:05 4/5/2010 4 5 2010 16 642 523438 4823248 635 40
10:00:47 2/26/2012 2 26 2012 10 666 526855 4823261 565 40
18:00:55 4/14/2009 4 14 2009 18 635 522523 4823246 633 40



8:00:56 4/17/2009 4 17 2009 8 635 522429 4823246 633 40
10:00:53 1/20/2013 1 20 2013 10 670 527509 4823265 566 40
6:00:49 12/30/2011 12 30 2011 6 665 526834 4823263 565 40
18:00:54 4/16/2009 4 16 2009 18 646 523067 4823249 634 40
18:00:50 4/15/2009 4 15 2009 18 647 521821 4823247 631 40
16:00:45 1/20/2013 1 20 2013 16 670 527872 4823269 568 40
14:00:55 4/14/2009 4 14 2009 14 646 524373 4823256 578 40
8:00:54 12/12/2013 12 12 2013 8 909 527527 4823268 566 40
0:00:35 12/9/2012 12 9 2012 0 666 526790 4823267 569 40
6:00:56 4/17/2012 4 17 2012 6 678 521707 4823249 631 40
12:00:06 3/31/2010 3 31 2010 12 644 525720 4823263 575 40
22:01:23 4/26/2010 4 26 2010 22 640 523241 4823254 635 40
18:00:50 4/5/2010 4 5 2010 18 642 523253 4823255 635 40
18:00:49 1/12/2010 1 12 2010 18 640 526742 4823268 569 40
8:00:09 12/30/2011 12 30 2011 8 665 526833 4823269 565 40
22:00:48 12/9/2013 12 9 2013 22 909 526653 4823268 569 40
1:26:24 11/18/2013 11 18 2013 1 657 523225 4823256 635 40
14:00:53 4/2/2010 4 2 2010 14 642 524039 4823260 618 39
10:00:41 4/17/2009 4 17 2009 10 635 522433 4823254 633 40
0:00:49 1/20/2013 1 20 2013 0 670 527540 4823273 566 40
22:00:42 1/12/2010 1 12 2010 22 640 526740 4823270 569 40
6:00:53 4/25/2011 4 25 2011 6 655 522231 4823254 632 40
12:00:48 3/25/2010 3 25 2010 12 642 525309 4823266 576 40
14:00:41 4/12/2014 4 12 2014 14 908 525282 4823266 576 40
14:00:47 4/17/2010 4 17 2010 14 746 527121 4823273 565 40
10:00:36 4/13/2009 4 13 2009 10 638 522577 4823257 633 40
8:00:48 4/5/2010 4 5 2010 8 653 521948 4823256 631 40
10:00:41 4/16/2010 4 16 2010 10 653 521938 4823256 631 40
22:00:33 11/27/2009 11 27 2009 22 643 521879 4823256 631 40
16:00:43 12/16/2010 12 16 2010 16 801 522702 4823259 633 40
12:00:53 4/2/2010 4 2 2010 12 642 524020 4823264 618 39
10:00:54 4/5/2010 4 5 2010 10 653 521950 4823257 631 40
16:00:54 4/2/2010 4 2 2010 16 642 524038 4823265 618 39
12:00:47 4/5/2010 4 5 2010 12 653 521948 4823258 631 40
18:00:41 4/15/2009 4 15 2009 18 645 525174 4823269 577 40
8:00:39 4/24/2011 4 24 2011 8 665 522813 4823261 634 40
14:00:56 4/5/2010 4 5 2010 14 655 523379 4823264 635 40
14:00:54 12/16/2010 12 16 2010 14 801 522703 4823261 633 40
4:00:49 1/13/2010 1 13 2010 4 639 526859 4823277 565 40
0:00:21 4/17/2009 4 17 2009 0 642 524974 4823270 577 40
16:00:24 4/5/2010 4 5 2010 16 655 523376 4823266 635 40
22:00:51 4/16/2009 4 16 2009 22 642 525134 4823273 577 40
12:00:53 4/17/2010 4 17 2010 12 746 527118 4823280 565 40
22:00:53 4/17/2014 4 17 2014 22 914 521796 4823261 631 40
18:00:49 4/13/2009 4 13 2009 18 647 523686 4823268 636 40
18:00:38 3/31/2010 3 31 2010 18 653 524349 4823272 618 39
10:00:54 3/31/2013 3 31 2013 10 671 523205 4823268 635 40
8:01:52 4/16/2011 4 16 2011 8 662 523717 4823270 636 40
2:00:49 12/9/2012 12 9 2012 2 666 526808 4823283 565 40
10:00:49 4/13/2009 4 13 2009 10 633 522682 4823269 633 40
16:00:42 4/17/2010 4 17 2010 16 746 527121 4823286 565 40
2:00:44 12/9/2012 12 9 2012 2 657 526998 4823285 565 40
18:00:42 4/12/2009 4 12 2009 18 637 524354 4823277 618 39
8:00:56 4/13/2009 4 13 2009 8 638 522700 4823271 633 40



18:00:54 4/12/2009 4 12 2009 18 638 521609 4823268 631 40
2:01:12 11/17/2010 11 17 2010 2 655 523548 4823274 635 40
14:00:26 3/25/2010 3 25 2010 14 654 526133 4823284 572 40
4:00:54 12/21/2012 12 21 2012 4 666 528601 4823294 574 40
16:00:42 4/13/2008 4 13 2008 16 636 523522 4823275 635 40
22:00:56 4/18/2010 4 18 2010 22 654 526904 4823288 565 40
12:01:17 12/4/2011 12 4 2011 12 801 522450 4823272 633 40
16:00:48 4/8/2014 4 8 2014 16 916 524858 4823281 577 40
8:00:56 4/18/2009 4 18 2009 8 638 521611 4823270 631 40
8:00:44 3/29/2013 3 29 2013 8 679 521845 4823272 631 40
12:00:22 11/29/2013 11 29 2013 12 914 521771 4823271 631 40
10:00:55 4/14/2009 4 14 2009 10 647 522522 4823275 633 40
14:00:35 3/31/2010 3 31 2010 14 644 525708 4823287 575 40
0:00:54 12/11/2013 12 11 2013 0 909 526653 4823291 569 40
16:00:56 4/14/2009 4 14 2009 16 646 524356 4823282 618 39
18:00:47 1/20/2013 1 20 2013 18 670 528073 4823297 571 40
22:00:48 1/20/2013 1 20 2013 22 670 528153 4823297 571 40
8:01:04 4/15/2009 4 15 2009 8 638 522054 4823275 632 40
0:01:20 1/13/2010 1 13 2010 0 640 526957 4823294 565 40
0:00:55 4/26/2010 4 26 2010 0 650 523185 4823280 635 40
14:00:52 1/29/2010 1 29 2010 14 644 526087 4823291 572 40
10:00:28 4/15/2010 4 15 2010 10 652 523370 4823281 635 40
6:00:24 12/6/2013 12 6 2013 6 909 526954 4823295 565 40
4:01:16 4/17/2012 4 17 2012 4 678 521784 4823277 631 40
8:00:47 4/14/2009 4 14 2009 8 647 522522 4823280 633 40
4:00:54 4/8/2010 4 8 2010 4 653 522466 4823281 633 40
20:00:53 3/30/2013 3 30 2013 20 671 522789 4823283 634 40
10:00:53 1/26/2010 1 26 2010 10 639 527959 4823303 568 40
8:00:53 1/21/2010 1 21 2010 8 639 528115 4823304 571 40
0:01:03 12/10/2013 12 10 2013 0 916 526878 4823299 565 40
0:00:43 3/30/2013 3 30 2013 0 658 522517 4823285 633 40
0:00:55 4/23/2008 4 23 2008 0 635 521675 4823282 631 40
18:00:49 4/16/2010 4 16 2010 18 652 526006 4823298 572 40
6:00:23 1/21/2010 1 21 2010 6 639 528114 4823306 571 40
8:00:41 4/29/2008 4 29 2008 8 634 523404 4823288 635 40
20:00:49 1/20/2013 1 20 2013 20 670 528151 4823307 571 40
18:00:23 4/11/2012 4 11 2012 18 658 527275 4823304 566 40
18:00:54 4/23/2008 4 23 2008 18 635 521799 4823284 631 40
18:00:56 4/15/2009 4 15 2009 18 633 521651 4823284 631 40
12:00:36 1/26/2010 1 26 2010 12 639 527974 4823308 568 40
4:00:50 12/7/2013 12 7 2013 4 909 526988 4823306 565 40
8:00:41 4/18/2009 4 18 2009 8 635 521656 4823287 631 40
2:00:33 1/20/2013 1 20 2013 2 670 527551 4823309 566 40
8:00:42 4/13/2009 4 13 2009 8 633 522690 4823291 633 40
14:00:50 4/15/2009 4 15 2009 14 647 522505 4823291 633 40
4:00:26 12/1/2010 12 1 2010 4 642 526627 4823306 569 40
10:00:53 12/20/2009 12 20 2009 10 647 521680 4823289 631 40
4:01:11 4/21/2014 4 21 2014 4 917 522565 4823292 633 40
16:00:54 4/3/2014 4 3 2014 16 908 523325 4823295 635 40
18:00:46 3/30/2013 3 30 2013 18 671 523268 4823297 635 40
22:00:42 2/1/2010 2 1 2010 22 645 530432 4823325 563 40
16:00:47 4/22/2014 4 22 2014 16 908 525271 4823304 576 40
22:00:49 1/20/2010 1 20 2010 22 639 528169 4823316 571 40
18:00:47 4/17/2009 4 17 2009 18 643 521778 4823292 631 40



8:01:12 4/27/2013 4 27 2013 8 679 521621 4823292 631 40
8:00:44 4/20/2009 4 20 2009 8 645 526804 4823311 565 40
8:01:11 12/10/2013 12 10 2013 8 909 527452 4823314 566 40
8:00:50 4/8/2010 4 8 2010 8 638 521628 4823293 631 40
16:01:20 12/20/2009 12 20 2009 16 638 521691 4823295 631 40
18:00:54 1/28/2010 1 28 2010 18 642 524055 4823304 618 39
18:00:47 2/1/2010 2 1 2010 18 645 530433 4823331 563 40
12:00:30 3/31/2010 3 31 2010 12 653 525487 4823310 576 40
10:01:02 12/20/2009 12 20 2009 10 638 521755 4823298 631 40
2:00:36 4/21/2014 4 21 2014 2 917 522565 4823301 633 40
18:00:18 4/12/2008 4 12 2008 18 637 525645 4823312 575 40
18:00:29 4/17/2010 4 17 2010 18 746 527136 4823321 565 40
18:00:29 1/15/2010 1 15 2010 18 639 524727 4823311 578 40
2:00:42 12/20/2012 12 20 2012 2 666 526673 4823320 569 40
0:00:46 12/22/2013 12 22 2013 0 916 526634 4823320 569 40
0:00:47 2/25/2010 2 25 2010 0 644 526586 4823319 569 40
2:00:48 4/26/2011 4 26 2011 2 655 521857 4823306 631 40
22:00:29 12/18/2012 12 18 2012 22 666 526770 4823324 569 40
8:00:53 4/19/2009 4 19 2009 8 646 523216 4823311 635 40
18:00:25 1/13/2010 1 13 2010 18 639 526552 4823324 569 40
6:00:53 12/13/2013 12 13 2013 6 913 527049 4823327 565 40
22:00:53 12/11/2013 12 11 2013 22 909 527042 4823327 565 40
0:00:56 12/13/2013 12 13 2013 0 909 527046 4823327 565 40
2:00:53 4/17/2012 4 17 2012 2 678 521877 4823309 631 40
18:00:54 1/26/2010 1 26 2010 18 639 526955 4823329 565 40
4:00:49 12/6/2013 12 6 2013 4 909 526973 4823330 565 40
18:00:50 11/27/2011 11 27 2011 18 801 522176 4823314 632 40
0:00:41 1/21/2010 1 21 2010 0 639 528152 4823337 571 40
18:00:54 1/29/2010 1 29 2010 18 645 530409 4823347 564 40
4:00:53 4/13/2010 4 13 2010 4 654 524063 4823322 618 39
10:00:48 4/17/2009 4 17 2009 10 638 521756 4823315 631 40
16:00:44 1/13/2010 1 13 2010 16 643 526596 4823332 569 40
18:01:24 4/4/2010 4 4 2010 18 642 523302 4823320 635 40
0:00:48 12/20/2012 12 20 2012 0 666 526677 4823333 569 40
10:00:51 1/10/2013 1 10 2013 10 670 522055 4823317 632 40
0:00:43 4/16/2009 4 16 2009 0 633 521626 4823317 631 40
6:00:23 12/7/2013 12 7 2013 6 909 527039 4823337 565 40
6:00:53 4/10/2010 4 10 2010 6 654 528066 4823342 571 40
4:00:56 1/20/2013 1 20 2013 4 670 527556 4823340 566 40
18:00:48 4/25/2009 4 25 2009 18 644 526982 4823338 565 40
4:00:50 1/21/2010 1 21 2010 4 639 527951 4823342 568 40
14:01:23 4/12/2010 4 12 2010 14 642 527120 4823339 565 40
8:01:07 1/20/2013 1 20 2013 8 670 527593 4823341 566 40
0:00:47 11/27/2010 11 27 2010 0 746 526797 4823338 565 40
0:00:53 4/13/2010 4 13 2010 0 654 524059 4823329 618 39
22:00:30 4/15/2009 4 15 2009 22 645 525236 4823333 576 40
2:00:53 4/13/2010 4 13 2010 2 654 524062 4823329 618 39
4:00:53 4/10/2010 4 10 2010 4 654 528066 4823346 571 40
10:01:47 1/26/2010 1 26 2010 10 644 526131 4823339 572 40
10:00:13 4/19/2009 4 19 2009 10 646 523224 4823329 635 40
20:00:53 12/18/2012 12 18 2012 20 666 526780 4823342 569 40
6:00:36 1/20/2013 1 20 2013 6 670 527587 4823346 566 40
18:00:42 4/4/2012 4 4 2012 18 670 527013 4823344 565 40
14:00:47 4/16/2009 4 16 2009 14 647 522134 4823327 632 40



18:00:24 4/18/2010 4 18 2010 18 650 527221 4823346 566 40
16:01:41 3/31/2010 3 31 2010 16 644 525505 4823339 576 40
14:00:40 3/30/2013 3 30 2013 14 671 523228 4823331 635 40
16:00:47 3/30/2013 3 30 2013 16 671 523222 4823333 635 40
18:00:35 4/9/2013 4 9 2013 18 663 526098 4823343 572 40
18:00:55 1/13/2010 1 13 2010 18 644 526634 4823346 569 40
10:00:42 4/15/2009 4 15 2009 10 638 522065 4823330 632 40
18:01:00 4/5/2012 4 5 2012 18 677 523040 4823333 634 40
0:00:54 1/10/2010 1 10 2010 0 642 524306 4823338 618 39
14:00:48 1/20/2013 1 20 2013 14 670 527932 4823353 568 40
4:00:21 2/12/2010 2 12 2010 4 644 529220 4823358 570 40
10:00:44 2/11/2010 2 11 2010 10 642 526332 4823347 572 40
8:00:50 4/15/2009 4 15 2009 8 633 522012 4823332 632 40
8:00:27 4/15/2009 4 15 2009 8 647 522010 4823332 632 40
14:01:06 1/23/2010 1 23 2010 14 639 526785 4823350 569 40
2:00:44 12/6/2013 12 6 2013 2 909 526992 4823351 565 40
16:00:48 1/13/2010 1 13 2010 16 639 526676 4823350 569 40
18:00:23 4/21/2009 4 21 2009 18 645 526738 4823351 569 40
22:00:54 1/13/2010 1 13 2010 22 644 526634 4823352 569 40
18:00:41 4/22/2009 4 22 2009 18 645 526692 4823352 569 40
2:00:53 1/21/2010 1 21 2010 2 639 527975 4823358 568 40
16:00:56 1/16/2013 1 16 2013 16 670 525646 4823349 575 40
18:01:12 4/12/2010 4 12 2010 18 650 526544 4823354 569 40
12:00:48 1/26/2010 1 26 2010 12 644 526045 4823352 572 40
18:01:24 5/8/2010 5 8 2010 18 639 524769 4823348 578 40
4:00:53 1/3/2014 1 3 2014 4 916 523358 4823343 635 40
10:00:52 4/9/2013 4 9 2013 10 677 524114 4823347 618 39
8:00:11 4/17/2009 4 17 2009 8 645 523883 4823347 636 40
6:01:17 5/3/2014 5 3 2014 6 916 524917 4823352 577 40
8:00:50 4/9/2013 4 9 2013 8 677 523990 4823348 618 39
14:00:44 4/19/2010 4 19 2010 14 654 527602 4823363 568 40
6:00:56 11/24/2010 11 24 2010 6 746 527032 4823362 565 40
2:00:53 11/17/2010 11 17 2010 2 642 523563 4823349 635 40
12:00:17 4/16/2009 4 16 2009 12 647 522189 4823345 632 40
22:00:41 4/17/2010 4 17 2010 22 746 526946 4823363 565 40
20:00:24 4/5/2012 4 5 2012 20 666 525954 4823360 575 40
10:00:44 5/2/2010 5 2 2010 10 639 525446 4823359 576 40
0:00:48 4/18/2010 4 18 2010 0 746 526944 4823365 565 40
16:00:43 2/8/2010 2 8 2010 16 642 528105 4823371 571 40
0:01:18 4/10/2010 4 10 2010 0 746 527030 4823368 565 40
8:00:43 4/16/2010 4 16 2010 8 650 525223 4823361 576 40
6:00:53 4/4/2012 4 4 2012 6 677 522600 4823352 633 40
18:00:49 4/18/2010 4 18 2010 18 639 527048 4823369 565 40
18:01:06 4/20/2011 4 20 2011 18 647 521723 4823350 631 40
18:00:33 12/1/2010 12 1 2010 18 642 526099 4823365 572 40
10:00:54 4/15/2009 4 15 2009 10 647 522064 4823351 632 40
4:00:41 4/4/2012 4 4 2012 4 677 522598 4823353 633 40
16:00:48 1/29/2010 1 29 2010 16 644 526084 4823366 572 40
14:00:49 3/31/2010 3 31 2010 14 653 525394 4823364 576 40
10:00:33 4/16/2010 4 16 2010 10 650 525215 4823363 576 40
14:01:33 2/25/2012 2 25 2012 14 666 526927 4823372 565 40
16:00:47 4/11/2014 4 11 2014 16 916 527044 4823374 565 40
0:00:27 4/12/2014 4 12 2014 0 908 523970 4823363 636 40
12:00:47 4/15/2011 4 15 2011 12 662 521952 4823356 631 40



4:00:54 12/14/2012 12 14 2012 4 665 527020 4823375 565 40
22:00:54 12/8/2012 12 8 2012 22 666 526639 4823374 569 40
18:00:47 4/10/2010 4 10 2010 18 746 528870 4823384 573 40
2:00:56 4/4/2012 4 4 2012 2 677 522602 4823361 633 40
2:00:07 4/17/2009 4 17 2009 2 638 521647 4823358 631 40
8:00:23 11/28/2011 11 28 2011 8 663 522167 4823360 632 40
4:00:54 12/13/2013 12 13 2013 4 913 527052 4823379 565 40
18:01:24 4/25/2009 4 25 2009 18 640 527170 4823379 565 40
6:00:48 4/10/2010 4 10 2010 6 644 527582 4823381 566 40
14:00:52 4/17/2009 4 17 2009 14 646 522903 4823364 634 40
4:01:12 4/10/2010 4 10 2010 4 644 527580 4823383 566 40
14:00:41 4/4/2012 4 4 2012 14 670 526932 4823382 565 40
10:00:23 4/15/2009 4 15 2009 10 633 522099 4823364 632 40
4:00:56 4/17/2009 4 17 2009 4 638 521703 4823363 631 40
2:00:54 2/25/2010 2 25 2010 2 642 526503 4823381 569 40
22:00:23 11/28/2012 11 28 2012 22 670 527065 4823383 565 40
16:00:53 4/12/2008 4 12 2008 16 637 525685 4823378 575 40
22:00:52 12/10/2013 12 10 2013 22 909 526786 4823383 569 40
18:00:53 2/1/2010 2 1 2010 18 645 530417 4823399 564 40
6:00:56 12/1/2010 12 1 2010 6 642 526713 4823384 569 40
14:01:50 4/9/2010 4 9 2010 14 642 526966 4823385 565 40
4:00:55 4/19/2009 4 19 2009 4 646 523266 4823371 635 40
12:00:42 11/26/2010 11 26 2010 12 651 527436 4823388 566 40
18:00:50 4/2/2010 4 2 2010 18 642 524242 4823376 618 39
12:00:44 4/19/2009 4 19 2009 12 646 523210 4823373 635 40
18:00:54 4/26/2009 4 26 2009 18 646 522928 4823373 634 40
18:00:25 4/10/2012 4 10 2012 18 658 526914 4823388 565 40
6:00:42 4/17/2009 4 17 2009 6 638 521704 4823371 631 40
6:00:41 4/19/2009 4 19 2009 6 646 523266 4823377 635 40
18:00:53 3/31/2010 3 31 2010 18 653 524462 4823382 578 40
20:01:12 4/14/2014 4 14 2014 20 917 524695 4823383 578 40
10:00:42 4/18/2010 4 18 2010 10 639 526361 4823390 572 40
14:01:04 12/20/2009 12 20 2009 14 647 521857 4823374 631 40
18:00:51 3/31/2010 3 31 2010 18 644 525101 4823385 577 40
12:00:45 1/20/2013 1 20 2013 12 670 527929 4823397 568 40
18:00:49 5/13/2011 5 13 2011 18 666 526887 4823392 565 40
0:01:17 4/16/2009 4 16 2009 0 647 521661 4823374 631 40
22:00:56 4/21/2012 4 21 2012 22 674 522255 4823376 632 40
8:00:56 4/18/2010 4 18 2010 8 639 526380 4823392 572 40
6:00:52 4/10/2010 4 10 2010 6 642 527816 4823398 568 40
14:00:55 4/10/2014 4 10 2014 14 917 523785 4823383 636 40
16:00:54 4/12/2010 4 12 2010 16 642 527074 4823396 565 40
18:00:47 4/19/2009 4 19 2009 18 646 522928 4823381 634 40
8:00:54 11/30/2010 11 30 2010 8 639 525119 4823389 577 40
18:00:54 1/13/2010 1 13 2010 18 640 527008 4823398 565 40
22:00:35 4/9/2010 4 9 2010 22 746 526992 4823399 565 40
2:00:53 1/3/2014 1 3 2014 2 916 523326 4823386 635 40
14:00:53 4/8/2010 4 8 2010 14 653 524359 4823391 618 39
22:00:49 4/12/2009 4 12 2009 22 633 522862 4823386 634 40
18:01:31 2/25/2010 2 25 2010 18 642 525947 4823397 575 40
0:01:08 4/17/2009 4 17 2009 0 648 522882 4823386 634 40
16:00:42 4/4/2012 4 4 2012 16 670 526971 4823403 565 40
4:00:55 12/6/2013 12 6 2013 4 917 526820 4823403 565 40
10:00:42 4/16/2008 4 16 2008 10 637 523683 4823392 636 40



18:00:54 1/28/2010 1 28 2010 18 639 524847 4823396 577 40
16:00:47 1/29/2010 1 29 2010 16 639 525897 4823402 575 40
2:00:26 4/5/2010 4 5 2010 2 642 522561 4823390 633 40
22:00:54 1/13/2010 1 13 2010 22 640 526995 4823407 565 40
22:00:42 3/29/2013 3 29 2013 22 658 522405 4823391 633 40
2:00:54 4/25/2011 4 25 2011 2 655 522368 4823394 633 40
12:00:54 1/10/2013 1 10 2013 12 670 522142 4823393 632 40
18:01:21 4/11/2014 4 11 2014 18 916 527125 4823412 565 40
10:00:54 11/29/2009 11 29 2009 10 633 522005 4823393 632 40
8:00:44 12/22/2013 12 22 2013 8 916 527217 4823412 566 40
8:00:42 4/16/2009 4 16 2009 8 647 522104 4823394 632 40
4:00:41 4/10/2010 4 10 2010 4 642 527797 4823416 568 40
14:00:48 1/10/2013 1 10 2013 14 670 522168 4823398 632 40
18:00:42 5/1/2011 5 1 2011 18 668 526638 4823416 569 40
6:00:53 4/20/2010 4 20 2010 6 640 526382 4823416 572 40
6:00:48 4/10/2010 4 10 2010 6 746 527871 4823422 568 40
8:00:20 4/9/2010 4 9 2010 8 654 527016 4823419 565 40
4:00:53 4/25/2011 4 25 2011 4 655 522357 4823403 632 40
8:00:15 4/21/2012 4 21 2012 8 677 525554 4823414 576 40
2:00:42 4/10/2010 4 10 2010 2 642 527824 4823424 568 40
12:00:48 2/25/2012 2 25 2012 12 666 527017 4823420 565 40
6:00:49 4/6/2013 4 6 2013 6 677 522039 4823403 632 40
10:01:17 5/1/2011 5 1 2011 10 667 522780 4823405 634 40
16:00:17 4/15/2009 4 15 2009 16 638 522054 4823403 632 40
8:01:53 12/13/2013 12 13 2013 8 907 528232 4823426 571 40
18:00:50 11/27/2011 11 27 2011 18 663 522077 4823404 632 40
0:00:47 12/6/2013 12 6 2013 0 909 527010 4823425 565 40
14:00:43 4/3/2014 4 3 2014 14 916 523938 4823415 636 40
16:00:54 4/9/2010 4 9 2010 16 642 527073 4823429 565 40
4:00:41 4/10/2010 4 10 2010 4 746 527868 4823432 568 40
2:00:53 12/9/2011 12 9 2011 2 801 521979 4823411 632 40
18:00:47 4/6/2010 4 6 2010 18 746 524543 4823420 578 40
10:00:50 4/16/2009 4 16 2009 10 647 522201 4823411 632 40
2:00:47 1/31/2010 1 31 2010 2 645 530022 4823442 564 40
8:00:53 12/13/2013 12 13 2013 8 911 528290 4823435 571 40
22:00:55 1/28/2010 1 28 2010 22 639 524955 4823424 577 40
10:00:44 4/8/2010 4 8 2010 10 638 521712 4823413 631 40
2:01:47 2/13/2013 2 13 2013 2 666 523139 4823419 634 40
12:00:47 12/20/2009 12 20 2009 12 638 521852 4823415 631 40
22:00:53 4/6/2010 4 6 2010 22 653 523395 4823421 635 40
14:00:54 4/19/2009 4 19 2009 14 646 523185 4823420 635 40
16:01:48 4/16/2009 4 16 2009 16 647 522111 4823417 632 40
4:00:42 2/25/2010 2 25 2010 4 642 526510 4823433 569 40
6:00:53 2/25/2010 2 25 2010 6 642 526512 4823434 569 40
14:00:42 4/20/2014 4 20 2014 14 909 523302 4823422 629 40
14:00:42 4/20/2014 4 20 2014 14 909 523302 4823422 635 40
10:00:54 2/8/2010 2 8 2010 10 642 527644 4823440 568 40
4:00:54 11/28/2010 11 28 2010 4 642 526764 4823438 569 40
6:00:19 12/14/2012 12 14 2012 6 665 527022 4823439 565 40
14:00:24 2/25/2010 2 25 2010 14 642 526120 4823436 572 40
14:00:47 12/20/2009 12 20 2009 14 638 521973 4823421 632 40
16:01:02 4/6/2010 4 6 2010 16 640 527098 4823441 565 40
8:00:56 2/25/2010 2 25 2010 8 642 526509 4823439 569 40
16:00:55 12/20/2009 12 20 2009 16 647 521758 4823423 631 40



14:00:26 4/21/2009 4 21 2009 14 645 527714 4823445 568 40
4:00:42 4/5/2010 4 5 2010 4 642 522601 4823426 627 40
18:01:06 5/14/2011 5 14 2011 18 666 526481 4823441 569 40
16:00:25 2/25/2010 2 25 2010 16 642 526115 4823440 572 40
2:00:53 11/28/2010 11 28 2010 2 642 526802 4823442 565 40
10:00:28 4/16/2009 4 16 2009 10 645 525939 4823440 575 40
18:01:11 4/9/2010 4 9 2010 18 642 527008 4823445 565 40
0:00:11 1/31/2010 1 31 2010 0 645 530121 4823459 564 40
18:00:53 4/8/2010 4 8 2010 18 746 526595 4823447 553 40
0:00:42 4/14/2009 4 14 2009 0 640 524900 4823441 561 40
16:00:44 4/17/2011 4 17 2011 16 668 525016 4823442 561 40
2:00:41 12/9/2011 12 9 2011 2 659 522003 4823431 664 40
0:00:54 1/30/2010 1 30 2010 0 645 530341 4823465 548 40
22:00:54 1/29/2010 1 29 2010 22 645 530354 4823466 548 40
18:00:55 4/8/2010 4 8 2010 18 642 526404 4823451 553 40
2:00:54 4/19/2009 4 19 2009 2 646 523217 4823439 629 40
6:00:39 11/28/2010 11 28 2010 6 642 526728 4823453 553 40
18:00:54 1/16/2013 1 16 2013 18 670 525599 4823449 559 40
16:00:47 4/15/2009 4 15 2009 16 647 522171 4823437 664 40
0:00:54 4/19/2009 4 19 2009 0 646 523256 4823441 629 40
8:00:50 11/29/2012 11 29 2012 8 671 526748 4823455 553 40
22:00:21 4/18/2009 4 18 2009 22 646 523253 4823442 629 40
4:02:54 4/9/2013 4 9 2013 4 677 524117 4823445 617 40
14:00:17 2/8/2010 2 8 2010 14 642 527664 4823459 552 40
6:00:54 4/9/2013 4 9 2013 6 677 524101 4823446 617 40
0:00:49 4/14/2009 4 14 2009 0 644 524896 4823449 561 40
22:01:12 4/7/2014 4 7 2014 22 916 522153 4823440 664 40
12:00:53 2/8/2010 2 8 2010 12 642 527664 4823460 552 40
0:00:47 4/21/2011 4 21 2011 0 668 526435 4823456 553 40
4:00:57 2/25/2010 2 25 2010 4 644 526486 4823459 553 40
6:00:32 4/5/2010 4 5 2010 6 642 522615 4823445 627 40
12:00:53 4/17/2009 4 17 2009 12 646 522662 4823446 627 40
22:00:54 4/6/2010 4 6 2010 22 652 524445 4823453 562 40
0:00:53 4/7/2010 4 7 2010 0 652 524443 4823454 562 40
4:00:42 1/31/2010 1 31 2010 4 645 529996 4823477 551 40
4:00:54 2/13/2013 2 13 2013 4 666 523087 4823451 628 40
12:00:48 2/11/2010 2 11 2010 12 642 526277 4823463 556 40
18:00:54 5/6/2010 5 6 2010 18 639 524656 4823457 562 40
0:00:23 4/22/2012 4 22 2012 0 674 522190 4823448 664 40
0:01:02 4/27/2010 4 27 2010 0 640 523378 4823452 629 40
8:00:22 12/13/2013 12 13 2013 8 909 527189 4823467 549 40
18:01:35 4/20/2011 4 20 2011 18 641 521722 4823447 665 29
6:00:47 2/25/2010 2 25 2010 6 644 526485 4823464 553 40
2:01:08 4/22/2014 4 22 2014 2 908 523488 4823453 629 40
4:00:46 4/17/2009 4 17 2009 4 648 522784 4823451 628 40
12:00:53 2/11/2010 2 11 2010 12 644 529912 4823480 551 40
14:00:42 4/17/2009 4 17 2009 14 638 521852 4823449 665 29
2:00:52 12/10/2009 12 10 2009 2 639 522926 4823453 628 40
20:00:23 12/8/2012 12 8 2012 20 658 526487 4823466 553 40
12:00:43 4/17/2009 4 17 2009 12 638 521836 4823450 665 29
2:01:24 4/22/2012 4 22 2012 2 674 522175 4823451 664 40
2:01:04 2/25/2010 2 25 2010 2 644 526488 4823467 553 40
8:00:54 2/25/2010 2 25 2010 8 644 526485 4823467 553 40
2:01:12 5/7/2010 5 7 2010 2 639 526822 4823470 549 40



18:00:42 4/23/2011 4 23 2011 18 658 524745 4823462 562 40
22:00:48 12/5/2013 12 5 2013 22 909 527053 4823471 549 40
18:01:10 4/16/2009 4 16 2009 18 647 522093 4823453 664 40
12:00:55 4/14/2009 4 14 2009 12 638 522107 4823454 664 40
16:01:23 4/19/2009 4 19 2009 16 646 523262 4823459 629 40
18:13:56 5/12/2011 5 12 2011 18 660 526629 4823471 553 40
18:00:53 1/16/2010 1 16 2010 18 639 524107 4823462 617 40
2:00:56 4/20/2010 4 20 2010 2 640 526428 4823471 553 40
12:00:54 4/30/2011 4 30 2011 12 668 527549 4823476 550 40
22:00:53 12/12/2013 12 12 2013 22 909 527143 4823475 549 40
2:00:53 4/17/2009 4 17 2009 2 648 522784 4823459 628 40
12:00:29 12/20/2009 12 20 2009 12 647 521741 4823456 665 29
0:00:53 4/7/2010 4 7 2010 0 653 523452 4823463 629 40
6:00:36 4/16/2010 4 16 2010 6 746 526233 4823475 556 40
14:00:47 4/10/2014 4 10 2014 14 914 523937 4823467 630 40
8:00:56 4/18/2009 4 18 2009 8 643 521711 4823460 665 29
22:01:23 4/6/2010 4 6 2010 22 646 523291 4823466 629 40
20:00:53 12/7/2013 12 7 2013 20 909 528520 4823486 558 40
4:00:42 4/22/2014 4 22 2014 4 908 523470 4823467 629 40
4:00:56 4/16/2010 4 16 2010 4 746 526227 4823477 556 40
16:01:14 4/3/2013 4 3 2013 16 677 521824 4823462 665 29
10:00:33 4/17/2009 4 17 2009 10 646 522637 4823465 627 40
16:00:54 4/17/2009 4 17 2009 16 638 521882 4823463 665 29
16:00:47 4/3/2014 4 3 2014 16 909 523791 4823470 630 40
22:00:43 4/11/2010 4 11 2010 22 746 525145 4823476 561 40
14:00:55 4/11/2010 4 11 2010 14 641 521783 4823464 665 29
10:00:39 2/24/2010 2 24 2010 10 642 526623 4823482 553 40
0:00:26 4/13/2009 4 13 2009 0 633 522784 4823468 628 40
22:00:53 4/16/2012 4 16 2012 22 678 521727 4823465 665 29
4:00:42 4/20/2010 4 20 2010 4 640 526210 4823481 556 40
8:00:47 2/12/2010 2 12 2010 8 644 529154 4823494 557 40
8:00:54 4/9/2012 4 9 2012 8 674 522841 4823469 628 40
10:00:48 4/11/2010 4 11 2010 10 641 521816 4823467 665 29
2:00:56 5/8/2010 5 8 2010 2 650 522433 4823470 627 40
20:00:54 12/20/2013 12 20 2013 20 916 528982 4823496 557 40
2:00:26 12/7/2013 12 7 2013 2 916 527203 4823489 550 40
8:00:53 4/8/2010 4 8 2010 8 653 523482 4823475 629 40
8:00:54 4/17/2009 4 17 2009 8 646 522647 4823473 627 40
22:00:53 4/16/2009 4 16 2009 22 648 525063 4823483 561 40
16:00:53 4/17/2011 4 17 2011 16 663 525204 4823488 560 40
6:00:56 4/17/2009 4 17 2009 6 648 522783 4823480 628 40
12:00:17 12/20/2009 12 20 2009 12 633 521863 4823477 665 29
0:01:15 4/7/2010 4 7 2010 0 646 523311 4823482 629 40
22:00:42 4/22/2008 4 22 2008 22 635 521856 4823478 665 29
4:00:47 12/7/2013 12 7 2013 4 916 527200 4823498 550 40
6:00:54 4/28/2011 4 28 2011 6 650 522344 4823480 664 40
8:00:48 4/16/2009 4 16 2009 8 645 525823 4823495 559 40
12:00:53 4/16/2010 4 16 2010 12 650 525193 4823494 560 40
16:00:53 2/6/2010 2 6 2010 16 642 528212 4823507 555 40
12:00:23 4/11/2010 4 11 2010 12 641 521793 4823483 665 29
6:00:41 1/31/2010 1 31 2010 6 645 530035 4823515 548 40
12:01:11 4/8/2010 4 8 2010 12 638 521908 4823485 665 29
12:00:50 4/16/2009 4 16 2009 12 645 525989 4823499 556 40
22:01:05 11/26/2010 11 26 2010 22 746 526957 4823503 549 40



16:00:42 3/31/2010 3 31 2010 16 653 524827 4823495 561 40
0:00:41 4/22/2014 4 22 2014 0 908 523496 4823491 629 40
16:00:53 4/17/2009 4 17 2009 16 646 523057 4823490 628 40
2:00:53 4/27/2010 4 27 2010 2 640 523480 4823492 629 40
6:00:49 2/12/2010 2 12 2010 6 644 529217 4823515 554 40
2:00:40 4/14/2009 4 14 2009 2 644 524829 4823498 561 40
16:00:41 12/20/2009 12 20 2009 16 633 521792 4823488 665 29
2:00:25 4/21/2011 4 21 2011 2 668 526421 4823505 553 40
20:00:53 1/15/2014 1 15 2014 20 913 528416 4823513 558 40
22:00:53 1/15/2014 1 15 2014 22 913 528414 4823513 558 40
18:01:03 4/20/2009 4 20 2009 18 642 525236 4823501 560 40
6:00:47 11/25/2010 11 25 2010 6 746 526972 4823508 549 40
4:00:48   4/14/2009       4       14      2009    4       647     522483  4823492 627     40
22:00:56        12/20/2013      12      20      2013    22      916     528014  4823513 555     40
8:00:37 4/19/2009       4       19      2009    8       641     522246  4823492 664     40
14:01:24        4/8/2010        4       8       2010    14      746     524263  4823499 617     40
14:00:46        4/23/2011       4       23      2011    14      801     522136  4823492 664     40
16:00:53        2/10/2010       2       10      2010    16      642     528934  4823519 557     40
4:01:11 12/19/2009      12      19      2009    4       643     521732  4823493 665     29
6:00:48 4/14/2009       4       14      2009    6       647     522482  4823496 627     40
8:00:49 1/31/2010       1       31      2010    8       645     530050  4823527 548     40
0:00:23 12/21/2013      12      21      2013    0       916     528023  4823518 555     40
2:01:30 3/30/2013       3       30      2013    2       677     522525  4823497 627     40
4:00:42 4/7/2010        4       7       2010    4       653     523526  4823501 629     40
18:00:52        1/26/2010       1       26      2010    18      644     526904  4823514 549     40
10:00:48        4/8/2014        4       8       2014    10      916     522668  4823498 627     40
16:00:54        4/8/2010        4       8       2010    16      638     521907  4823496 665     29
8:01:06 4/8/2014        4       8       2014    8       916     522669  4823499 627     40
2:00:48 5/3/2011        5       3       2011    2       650     522405  4823499 627     40
16:00:53        1/10/2013       1       10      2013    16      670     522275  4823498 664     40
14:00:54        4/8/2010        4       8       2010    14      638     521908  4823497 665     29
0:00:41 12/26/2012      12      26      2012    0       666     525427  4823510 560     40
18:00:53        4/17/2009       4       17      2009    18      638     521912  4823498 665     29
18:00:32        4/16/2009       4       16      2009    18      648     525081  4823511 561     40
18:00:53        4/13/2009       4       13      2009    18      633     522955  4823504 628     40
12:00:56        3/30/2013       3       30      2013    12      671     523015  4823504 628     40
0:00:38 12/17/2008      12      17      2008    0       632     522936  4823505 628     40
14:00:44        12/20/2009      12      20      2009    14      633     521896  4823502 665     29
8:00:56 12/19/2009      12      19      2009    8       643     521688  4823502 665     29
6:00:41 4/16/2010       4       16      2010    6       655     526143  4823518 556     40
10:00:53        2/11/2010       2       11      2010    10      644     529947  4823534 551     40
2:00:37 4/26/2009       4       26      2009    2       644     526180  4823519 556     40
20:00:54        4/3/2013        4       3       2013    20      671     524811  4823514 561     40
2:00:15 12/13/2013      12      13      2013    2       913     527126  4823524 549     40
10:00:23        4/20/2009       4       20      2009    10      642     525537  4823518 560     40
8:00:53 4/13/2010       4       13      2010    8       654     523726  4823512 630     40
6:01:05 4/7/2010        4       7       2010    6       653     523526  4823512 629     40
2:00:36 4/28/2011       4       28      2011    2       650     522180  4823507 664     40
4:00:47 4/28/2011       4       28      2011    4       650     522187  4823508 664     40
14:00:47        4/5/2010        4       5       2010    14      644     523839  4823514 630     40
2:00:54 4/10/2010       4       10      2010    2       654     528162  4823531 555     40
14:00:49        2/11/2010       2       11      2010    14      644     529818  4823538 551     40
4:00:42 4/16/2010       4       16      2010    4       655     526159  4823524 556     40
16:00:24        2/11/2010       2       11      2010    16      644     529821  4823539 551     40



2:00:54 5/4/2011        5       4       2011    2       650     521764  4823509 665     29
2:00:55 4/7/2010        4       7       2010    2       653     523546  4823516 629     40
18:00:38        4/14/2009       4       14      2009    18      633     522232  4823512 664     40
0:00:53 4/20/2010       4       20      2010    0       640     526415  4823528 553     40
0:00:53 4/13/2009       4       13      2009    0       637     524122  4823520 617     40
22:00:53        12/21/2012      12      21      2012    22      665     523814  4823519 630     40
4:00:28 4/26/2009       4       26      2009    4       644     526172  4823529 556     40
18:00:55        4/17/2010       4       17      2010    18      746     526981  4823534 549     40
12:00:55        1/29/2014       1       29      2014    12      918     529758  4823546 551     40
6:00:55 4/22/2014       4       22      2014    6       908     523552  4823521 629     40
14:00:25        4/8/2010        4       8       2010    14      646     524237  4823524 617     40
10:00:57        4/14/2009       4       14      2009    10      633     522453  4823518 627     40
8:00:24 4/14/2010       4       14      2010    8       746     523433  4823522 629     40
18:00:53        2/23/2010       2       23      2010    18      642     526500  4823535 553     40
6:00:54 1/3/2014        1       3       2014    6       916     523379  4823523 629     40
22:00:47        4/12/2009       4       12      2009    22      637     524111  4823526 617     40
16:00:49        4/15/2009       4       15      2009    16      633     522227  4823520 664     40
12:00:15        4/12/2010       4       12      2010    12      642     526978  4823538 549     40
2:00:47 4/11/2010       4       11      2010    2       655     525976  4823534 559     40
12:00:44        4/14/2009       4       14      2009    12      633     522460  4823522 627     40
2:00:43 4/13/2009       4       13      2009    2       637     523852  4823528 630     40
8:00:41 2/8/2010        2       8       2010    8       642     527555  4823543 550     40
6:00:53 2/8/2010        2       8       2010    6       642     527555  4823544 550     40
10:00:22        3/30/2013       3       30      2013    10      671     523008  4823527 628     40
4:00:47 2/8/2010        2       8       2010    4       642     527552  4823546 550     40
10:00:54        12/26/2012      12      26      2012    10      666     524937  4823537 561     40
16:00:35        2/7/2010        2       7       2010    16      642     528336  4823550 555     40
8:00:42 11/24/2010      11      24      2010    8       746     527317  4823546 550     40
10:00:41        4/14/2009       4       14      2009    10      635     522024  4823527 664     40
18:00:35        4/12/2010       4       12      2010    18      642     526805  4823545 549     40
4:00:58 4/11/2010       4       11      2010    4       655     525969  4823542 559     40
18:00:13        4/18/2009       4       18      2009    18      646     523836  4823534 630     40
18:00:32        4/15/2009       4       15      2009    18      633     521983  4823530 664     40
8:00:49 4/14/2009       4       14      2009    8       633     522422  4823532 627     40
4:00:53 4/26/2009       4       26      2009    4       640     526964  4823550 549     40
10:00:53        4/14/2009       4       14      2009    10      638     522040  4823533 664     40
2:00:54 12/21/2013      12      21      2013    2       916     527854  4823556 552     40
18:00:47        4/6/2010        4       6       2010    18      653     524452  4823543 562     40
18:01:18        4/12/2010       4       12      2010    18      639     526830  4823553 549     40
6:00:36 12/19/2009      12      19      2009    6       643     521707  4823534 665     29
2:00:54 2/8/2010        2       8       2010    2       642     527559  4823556 550     40
10:00:43        4/3/2012        4       3       2012    10      674     521792  4823535 665     29
22:00:53        4/19/2010       4       19      2010    22      640     526250  4823552 556     40
2:00:54 4/8/2010        4       8       2010    2       653     522629  4823539 627     40
6:00:23 4/11/2010       4       11      2010    6       655     525963  4823553 559     40
20:01:11        4/7/2014        4       7       2014    20      916     522514  4823541 627     40
2:00:43 5/6/2011        5       6       2011    2       650     521799  4823539 665     29
18:00:52        4/4/2013        4       4       2013    18      663     521701  4823538 665     29
12:00:21        4/19/2010       4       19      2010    12      654     527669  4823561 552     40
10:00:53        4/19/2010       4       19      2010    10      654     527625  4823561 552     40
6:00:55 4/26/2009       4       26      2009    6       644     526168  4823555 556     40
20:00:47        12/8/2012       12      8       2012    20      666     526295  4823556 556     40
16:01:44        4/5/2010        4       5       2010    16      644     524074  4823551 617     40
18:00:55        1/29/2010       1       29      2010    18      644     526215  4823559 556     40



0:00:38 1/16/2013       1       16      2013    0       670     524043  4823551 617     40
18:01:11        1/15/2014       1       15      2014    18      913     528269  4823569 555     40
0:00:36 4/14/2009       4       14      2009    0       633     522793  4823550 628     40
20:00:53        4/7/2014        4       7       2014    20      909     524464  4823556 562     40
18:01:23        4/26/2010       4       26      2010    18      643     521613  4823547 665     29
16:01:12        4/3/2013        4       3       2013    16      663     521825  4823548 665     29
14:00:24        2/11/2010       2       11      2010    14      642     526249  4823565 556     40
22:00:53        4/13/2014       4       13      2014    22      917     524474  4823558 562     40
2:01:54 4/10/2010       4       10      2010    2       644     527585  4823570 550     40
18:00:41        4/6/2010        4       6       2010    18      652     524614  4823560 562     40
18:00:47        1/29/2010       1       29      2010    18      644     526226  4823566 556     40
16:00:42        4/9/2010        4       9       2010    16      654     527192  4823570 549     40
16:00:54        5/1/2011        5       1       2011    16      668     526573  4823568 553     40
22:00:50        4/13/2009       4       13      2009    22      633     522796  4823554 628     40
2:00:56 4/28/2013       4       28      2013    2       671     522443  4823558 627     40
22:01:41        1/29/2010       1       29      2010    22      644     526229  4823573 556     40
6:00:58 4/12/2014       4       12      2014    6       907     521952  4823558 665     29
14:00:41        5/1/2011        5       1       2011    14      668     526666  4823575 553     40
10:00:41        2/11/2010       2       11      2010    10      639     525921  4823573 559     40
16:00:50        4/19/2008       4       19      2008    16      637     523509  4823564 629     40
4:00:30 4/12/2014       4       12      2014    4       907     521954  4823559 665     29
10:00:30        2/24/2010       2       24      2010    10      644     526803  4823577 549     40
8:00:53 1/16/2013       1       16      2013    8       670     524010  4823567 617     40
22:00:53        1/30/2010       1       30      2010    22      645     530401  4823593 548     40
6:00:53 1/16/2013       1       16      2013    6       670     524009  4823567 617     40
10:00:52        3/28/2010       3       28      2010    10      638     521793  4823560 665     29
18:00:48        4/18/2009       4       18      2009    18      646     524030  4823567 617     40
2:00:54 2/24/2010       2       24      2010    2       644     526128  4823578 556     40
2:00:48 4/12/2014       4       12      2014    2       908     523658  4823569 630     40
12:00:25        2/11/2010       2       11      2010    12      639     525979  4823578 559     40
16:00:43        1/13/2010       1       13      2010    16      640     526789  4823581 549     40
18:00:49        4/5/2012        4       5       2012    18      670     526671  4823581 553     40
18:00:41        4/9/2010        4       9       2010    18      746     527244  4823584 550     40
12:00:14        1/31/2010       1       31      2010    12      645     530178  4823598 548     40
8:00:43 4/17/2012       4       17      2012    8       678     522030  4823569 664     40
18:00:48        4/12/2010       4       12      2010    18      640     526859  4823587 549     40
16:00:14        1/13/2010       1       13      2010    16      644     526659  4823587 553     40
8:00:43 4/14/2009       4       14      2009    8       635     521986  4823571 664     40
8:00:53 4/14/2009       4       14      2009    8       638     521984  4823571 664     40
4:00:41 1/16/2013       1       16      2013    4       670     524001  4823580 617     40
10:00:42        4/16/2010       4       16      2010    10      746     526485  4823589 553     40
8:00:55 4/16/2010       4       16      2010    8       655     525170  4823584 561     40
16:00:47        4/17/2010       4       17      2010    16      639     526480  4823590 553     40
18:00:56        1/29/2010       1       29      2010    18      639     525932  4823590 559     40
10:00:42        1/31/2010       1       31      2010    10      645     530170  4823608 548     40
22:00:54        1/16/2013       1       16      2013    22      670     525630  4823590 559     40
8:01:47 4/16/2010       4       16      2010    8       746     526435  4823595 553     40
12:01:12        4/14/2009       4       14      2009    12      635     522133  4823580 664     40
18:00:55        4/17/2010       4       17      2010    18      639     526642  4823598 553     40
22:00:47        4/16/2009       4       16      2009    22      646     522891  4823586 628     40
2:00:56 4/14/2009       4       14      2009    2       633     522747  4823586 627     40
18:00:07        4/9/2010        4       9       2010    18      654     527003  4823602 549     40
14:00:42        2/11/2010       2       11      2010    14      639     526126  4823598 556     40
6:02:15 4/6/2010        4       6       2010    6       655     523173  4823588 629     40



4:00:36 4/6/2013        4       6       2013    4       677     522136  4823584 664     40
2:00:41 12/6/2013       12      6       2013    2       917     527044  4823603 549     40
18:00:55        4/16/2009       4       16      2009    18      638     521785  4823584 665     29
20:00:54        1/16/2013       1       16      2013    20      670     525519  4823597 560     40
4:00:48 4/27/2010       4       27      2010    4       640     523440  4823590 629     40
0:00:55 1/17/2013       1       17      2013    0       670     525649  4823598 559     40
18:00:26        4/23/2008       4       23      2008    18      635     522123  4823587 664     40
2:00:53 1/17/2013       1       17      2013    2       670     525647  4823600 559     40
0:00:45 12/13/2013      12      13      2013    0       913     527158  4823606 549     40
18:00:47        4/14/2014       4       14      2014    18      917     524586  4823596 562     40
6:00:53 4/21/2011       4       21      2011    6       668     526077  4823603 556     40
4:00:55 4/14/2009       4       14      2009    4       644     524752  4823598 562     40
18:00:51        4/6/2010        4       6       2010    18      646     524498  4823597 562     40
14:00:44        4/22/2014       4       22      2014    14      908     524638  4823598 562     40
6:00:56 4/12/2014       4       12      2014    6       908     523519  4823595 629     40
20:00:54        4/11/2014       4       11      2014    20      909     524588  4823598 562     40
2:00:47 4/6/2013        4       6       2013    2       677     522124  4823591 664     40
4:00:48 4/12/2014       4       12      2014    4       908     523514  4823596 629     40
6:00:54 4/14/2009       4       14      2009    6       644     524554  4823601 562     40
22:00:50        4/3/2013        4       3       2013    22      671     523888  4823600 630     40
4:00:41 4/21/2011       4       21      2011    4       668     526076  4823609 556     40
12:00:53        2/24/2010       2       24      2010    12      642     526652  4823611 553     40
6:00:42 4/24/2011       4       24      2011    6       665     522540  4823596 627     40
8:00:47 1/17/2013       1       17      2013    8       670     525659  4823608 559     40
4:00:47 1/17/2013       1       17      2013    4       670     525656  4823609 559     40
4:00:42 4/14/2009       4       14      2009    4       633     522707  4823598 627     40
6:00:55 1/17/2013       1       17      2013    6       670     525653  4823610 559     40
18:00:54        2/1/2010        2       1       2010    18      644     526143  4823614 556     40
16:00:25        2/11/2010       2       11      2010    16      639     526147  4823615 556     40
6:00:53 4/14/2009       4       14      2009    6       633     522707  4823605 627     40
8:00:44 11/28/2010      11      28      2010    8       650     526781  4823620 553     40
10:00:54        4/16/2009       4       16      2009    10      638     521807  4823603 665     29
8:00:42 4/7/2010        4       7       2010    8       653     523934  4823610 630     40
8:00:47 4/16/2009       4       16      2009    8       638     521810  4823604 665     29
22:00:54        2/1/2010        2       1       2010    22      644     526143  4823620 556     40
16:01:12        4/10/2014       4       10      2014    16      917     523650  4823613 630     40
20:00:42        12/6/2013       12      6       2013    20      909     527242  4823627 550     40
2:00:47 1/16/2013       1       16      2013    2       670     523918  4823615 630     40
22:00:41        1/15/2013       1       15      2013    22      670     523881  4823616 630     40
20:00:53        11/23/2013      11      23      2013    20      914     526859  4823628 549     40
4:00:43 4/24/2011       4       24      2011    4       665     522532  4823613 627     40
0:00:54 4/28/2011       4       28      2011    0       650     522256  4823612 664     40
22:01:18        12/21/2013      12      21      2013    22      916     527442  4823632 550     40
4:01:47 4/28/2013       4       28      2013    4       671     522252  4823615 664     40
20:00:42        1/15/2013       1       15      2013    20      670     523880  4823621 630     40
10:00:54        4/18/2010       4       18      2010    10      746     526592  4823632 553     40
22:00:27        4/27/2011       4       27      2011    22      650     522246  4823616 664     40
18:00:43        5/1/2010        5       1       2010    18      652     525575  4823629 560     40
16:00:25        1/13/2010       1       13      2010    16      642     526912  4823635 549     40
14:01:38        4/11/2014       4       11      2014    14      916     526332  4823633 556     40
10:00:47        4/2/2010        4       2       2010    10      642     523018  4823621 628     40
18:00:55        4/16/2009       4       16      2009    18      633     521668  4823617 665     29
6:00:46 4/27/2010       4       27      2010    6       640     523487  4823623 629     40
4:01:54 4/22/2012       4       22      2012    4       674     522238  4823619 664     40



0:00:53 1/30/2010       1       30      2010    0       644     526322  4823634 556     40
8:00:48 4/23/2008       4       23      2008    8       635     522028  4823619 664     40
20:00:36        4/11/2014       4       11      2014    20      907     523055  4823623 628     40
0:00:30 1/19/2012       1       19      2012    0       666     527007  4823638 549     40
8:01:23 4/16/2010       4       16      2010    8       639     525035  4823631 561     40
8:00:42 4/18/2010       4       18      2010    8       746     526617  4823638 553     40
16:00:53        1/15/2013       1       15      2013    16      670     523853  4823628 630     40
22:00:42        4/21/2014       4       21      2014    22      908     523497  4823627 629     40
16:01:11        12/10/2011      12      10      2011    16      655     523062  4823626 628     40
10:00:13        4/29/2008       4       29      2008    10      634     523633  4823629 630     40
4:00:54 4/19/2010       4       19      2010    4       654     526935  4823643 549     40
2:00:45 4/17/2009       4       17      2009    2       646     522739  4823627 627     40
4:00:42 4/17/2009       4       17      2009    4       646     522755  4823628 627     40
16:00:47        4/3/2014        4       3       2014    16      916     523462  4823632 629     40
10:00:15        4/16/2010       4       16      2010    10      655     525015  4823638 561     40
18:00:44        4/16/2009       4       16      2009    18      645     527251  4823647 550     40
18:00:54        4/3/2014        4       3       2014    18      909     524382  4823636 562     40
8:00:41 4/22/2014       4       22      2014    8       908     523805  4823634 630     40
12:00:27        4/8/2010        4       8       2010    12      653     523969  4823636 630     40
18:00:50        1/15/2013       1       15      2013    18      670     523859  4823636 630     40
16:00:53        4/18/2009       4       18      2009    16      646     523978  4823636 617     40
10:00:55        4/7/2010        4       7       2010    10      653     523919  4823636 630     40
0:00:39 4/12/2012       4       12      2012    0       674     522341  4823632 664     40
2:00:53 4/21/2010       4       21      2010    2       640     526819  4823648 549     40
12:00:49        4/29/2008       4       29      2008    12      634     523631  4823636 630     40
18:00:52        4/18/2010       4       18      2010    18      746     526504  4823648 553     40
18:00:44        4/23/2011       4       23      2011    18      658     524687  4823641 562     40
22:01:25        4/11/2010       4       11      2010    22      641     521657  4823632 665     29
16:00:44        1/26/2010       1       26      2010    16      644     528312  4823657 555     40
16:00:23        2/11/2010       2       11      2010    16      642     526222  4823649 556     40
14:00:51        1/26/2010       1       26      2010    14      644     528313  4823658 555     40
18:00:42        2/11/2010       2       11      2010    18      639     526380  4823651 556     40
16:00:39        4/7/2010        4       7       2010    16      652     525227  4823647 560     40
0:00:54 1/14/2010       1       14      2010    0       639     527275  4823655 550     40
6:00:53 4/17/2009       4       17      2009    6       646     522750  4823639 627     40
12:00:42        4/11/2014       4       11      2014    12      916     526284  4823654 556     40
10:00:34        4/11/2012       4       11      2012    10      677     524494  4823648 562     40
18:01:26        4/20/2011       4       20      2011    18      647     521630  4823639 665     29
12:00:50        4/20/2009       4       20      2009    12      642     525264  4823652 560     40
6:00:53 4/22/2010       4       22      2010    6       746     526309  4823657 556     40
4:00:41 4/22/2010       4       22      2010    4       640     527083  4823661 549     40
2:00:52 4/7/2010        4       7       2010    2       646     523912  4823650 630     40
14:00:54        4/9/2010        4       9       2010    14      746     527688  4823665 552     40
6:01:12 11/20/2010      11      20      2010    6       655     525463  4823656 560     40
6:00:53 4/19/2010       4       19      2010    6       654     526895  4823662 549     40
0:00:34 12/25/2012      12      25      2012    0       666     526896  4823663 549     40
10:00:23        4/24/2010       4       24      2010    10      746     523738  4823652 630     40
22:00:48        4/18/2010       4       18      2010    22      746     526527  4823662 553     40
10:01:11        4/7/2010        4       7       2010    10      646     523934  4823653 630     40
18:00:53        2/25/2010       2       25      2010    18      644     526358  4823663 556     40
14:00:56        1/31/2010       1       31      2010    14      645     530239  4823679 548     40
4:01:12 4/7/2010        4       7       2010    4       646     523934  4823654 630     40
16:00:42        4/16/2009       4       16      2009    16      633     521842  4823647 665     29
12:00:11        4/16/2009       4       16      2009    12      638     521848  4823647 665     29



10:00:19        4/27/2009       4       27      2009    10      646     522410  4823650 627     40
16:00:42        4/16/2009       4       16      2009    16      638     521856  4823648 665     29
2:00:56 4/12/2014       4       12      2014    2       907     522124  4823650 664     40
8:00:33 4/17/2009       4       17      2009    8       648     522800  4823653 628     40
16:00:41        4/30/2011       4       30      2011    16      650     525266  4823662 560     40
4:00:47 4/16/2009       4       16      2009    4       638     521634  4823650 665     29
10:00:22 4/11/2012 4 11 2012 10 676 524532 4823660 562 40
6:00:47 11/29/2009 11 29 2009 6 643 522081 4823652 664 40
16:00:14 1/31/2010 1 31 2010 16 645 530237 4823684 548 40
22:00:12 4/29/2008 4 29 2008 22 637 523508 4823657 629 40
14:00:25 12/19/2009 12 19 2009 14 643 521957 4823652 664 40
8:00:41 4/11/2013 4 11 2013 8 663 522072 4823653 664 40
0:01:35 4/21/2010 4 21 2010 0 640 526875 4823671 549 40
8:00:53 5/1/2009 5 1 2009 8 648 524581 4823662 562 40
2:00:25 4/16/2009 4 16 2009 2 638 521637 4823653 665 29
14:00:44 4/16/2009 4 16 2009 14 638 521869 4823653 665 29
6:01:05 4/7/2010 4 7 2010 6 646 523902 4823662 630 40
18:00:51 2/11/2010 2 11 2010 18 642 526277 4823671 556 40
8:00:54 4/28/2011 4 28 2011 8 650 522339 4823658 664 40
10:00:47 4/16/2009 4 16 2009 10 633 521695 4823656 665 29
6:00:55 4/16/2009 4 16 2009 6 638 521634 4823656 665 29
8:01:12 4/17/2014 4 17 2014 8 913 523968 4823664 630 40
0:00:54 4/20/2010 4 20 2010 0 746 526199 4823673 556 40
2:00:15 4/16/2009 4 16 2009 2 647 521758 4823657 665 29
16:00:52 4/5/2010 4 5 2010 16 639 522982 4823661 628 40
18:00:41 3/29/2013 3 29 2013 18 663 522109 4823659 664 40
18:01:22 4/12/2010 4 12 2010 18 644 526785 4823677 553 40
8:00:53 11/28/2009 11 28 2009 8 643 521929 4823660 665 29
4:01:11 4/18/2010 4 18 2010 4 746 526737 4823678 553 40
4:00:54 12/21/2013 12 21 2013 4 916 527731 4823682 552 40
18:01:12 5/5/2010 5 5 2010 18 642 522854 4823664 628 40
14:00:49 4/14/2009 4 14 2009 14 644 524568 4823670 562 40
4:00:55 4/16/2009 4 16 2009 4 647 521753 4823661 665 29
18:00:47 2/10/2010 2 10 2010 18 644 530406 4823695 548 40
2:00:44 4/18/2010 4 18 2010 2 746 526738 4823680 553 40
22:00:47 4/11/2010 4 11 2010 22 654 525026 4823673 561 40
0:01:08 4/17/2009 4 17 2009 0 646 522781 4823666 628 40
6:02:41 4/22/2010 4 22 2010 6 640 526487 4823680 553 40
18:01:13 4/7/2009 4 7 2009 18 637 523057 4823669 628 40
4:00:53 4/21/2010 4 21 2010 4 640 526829 4823684 549 40
8:00:12 4/14/2009 4 14 2009 8 644 524561 4823675 562 40
6:00:48 5/3/2012 5 3 2012 6 676 522123 4823668 664 40
20:00:56 1/7/2014 1 7 2014 20 916 523065 4823671 628 40
6:00:48 4/16/2009 4 16 2009 6 647 521753 4823668 665 29
12:00:29 4/14/2009 4 14 2009 12 644 524572 4823679 562 40
14:00:21 2/24/2010 2 24 2010 14 642 526703 4823687 553 40
18:01:10 4/3/2014 4 3 2014 18 916 523021 4823674 628 40
8:00:54 4/7/2010 4 7 2010 8 646 523891 4823677 630 40
10:00:47 4/16/2010 4 16 2010 10 640 525226 4823683 560 40
22:00:47 1/7/2014 1 7 2014 22 916 523109 4823676 628 40
22:00:54 4/7/2014 4 7 2014 22 909 524428 4823680 562 40
4:00:42 4/9/2010 4 9 2010 4 642 526227 4823687 556 40
14:01:41 4/5/2010 4 5 2010 14 640 523965 4823680 630 40
0:00:54 4/8/2014 4 8 2014 0 909 524433 4823682 562 40



6:00:56 4/18/2010 4 18 2010 6 746 526718 4823691 553 40
8:00:53 4/16/2010 4 16 2010 8 640 525229 4823686 560 40
6:00:53 4/9/2010 4 9 2010 6 642 526229 4823691 556 40
14:00:21 1/15/2013 1 15 2013 14 670 523831 4823682 630 40
8:00:44 4/7/2010 4 7 2010 8 652 524405 4823685 562 40
18:00:53 4/17/2010 4 17 2010 18 639 526750 4823694 553 40
16:00:55 4/5/2010 4 5 2010 16 640 523973 4823685 617 40
18:00:42 1/29/2010 1 29 2010 18 639 526015 4823693 556 40
12:00:56 1/15/2013 1 15 2013 12 670 523846 4823686 630 40
22:00:48 2/23/2010 2 23 2010 22 644 526172 4823695 556 40
10:00:50 4/17/2009 4 17 2009 10 648 522783 4823683 628 40
10:00:48 4/14/2009 4 14 2009 10 644 524556 4823691 562 40
2:00:13 4/19/2010 4 19 2010 2 746 526520 4823699 553 40
18:00:48 4/13/2009 4 13 2009 18 647 523139 4823689 628 40
10:00:42 4/16/2010 4 16 2010 10 639 524961 4823696 561 40
12:00:33 12/19/2009 12 19 2009 12 643 521970 4823686 664 40
10:00:55 4/8/2010 4 8 2010 10 653 523973 4823693 617 40
18:00:53 2/23/2010 2 23 2010 18 644 526171 4823701 556 40
0:00:53 4/19/2010 4 19 2010 0 746 526525 4823703 553 40
8:01:23 4/9/2010 4 9 2010 8 642 526602 4823704 553 40
6:00:54 4/21/2010 4 21 2010 6 640 526809 4823707 549 40
22:00:49 1/29/2010 1 29 2010 22 639 526015 4823704 556 40
22:00:47 4/19/2010 4 19 2010 22 746 526227 4823705 556 40
12:01:17 12/10/2011 12 10 2011 12 655 522456 4823692 627 40
8:00:55 5/1/2009 5 1 2009 8 644 524457 4823699 562 40
8:01:54 4/9/2010 4 9 2010 8 746 526950 4823709 549 40
0:00:47 2/8/2010 2 8 2010 0 642 527616 4823712 552 40
14:00:24 4/16/2009 4 16 2009 14 645 526020 4823705 556 40
8:00:48 4/16/2009 4 16 2009 8 633 521684 4823690 685 11
10:01:24 12/10/2011 12 10 2011 10 655 522460 4823694 627 40
14:00:47 1/26/2010 1 26 2010 14 642 528268 4823716 555 40
12:01:12 2/24/2010 2 24 2010 12 644 526674 4823709 553 40
12:00:48 4/16/2009 4 16 2009 12 633 521773 4823692 665 29
4:00:54 4/20/2010 4 20 2010 4 746 526328 4823708 556 40
2:00:52 4/24/2011 4 24 2011 2 665 522528 4823695 627 40
10:00:43 4/22/2014 4 22 2014 10 908 523934 4823700 630 40
4:00:54 4/13/2009 4 13 2009 4 637 524082 4823700 617 40
12:00:19 3/24/2010 3 24 2010 12 650 525187 4823705 560 40
16:00:55 1/26/2010 1 26 2010 16 642 528260 4823719 555 40
14:00:25 4/18/2009 4 18 2009 14 646 523934 4823702 630 40
22:00:20 1/17/2013 1 17 2013 22 670 526840 4823713 549 40
0:00:57 2/2/2010 2 2 2010 0 644 526276 4823711 556 40
0:00:42 2/24/2010 2 24 2010 0 644 526151 4823711 556 40
4:00:47 4/16/2009 4 16 2009 4 633 521674 4823697 685 11
18:00:42 12/27/2012 12 27 2012 18 666 523844 4823705 630 40
6:01:12 4/13/2009 4 13 2009 6 637 524079 4823706 617 40
18:00:53 1/13/2010 1 13 2010 18 644 526663 4823716 553 40
18:01:13 2/10/2010 2 10 2010 18 642 528447 4823724 558 40
0:01:12 4/26/2011 4 26 2011 0 655 522142 4823700 664 40
2:00:22 4/16/2009 4 16 2009 2 633 521676 4823699 685 11
22:01:17 2/7/2010 2 7 2010 22 642 527614 4823721 552 40
14:00:54 4/16/2009 4 16 2009 14 633 521845 4823700 665 29
16:00:43 2/24/2010 2 24 2010 16 642 526701 4823717 553 40
20:00:56 1/17/2013 1 17 2013 20 670 526840 4823718 549 40



14:01:00 4/5/2010 4 5 2010 14 639 523496 4823707 629 40
12:00:51 4/18/2010 4 18 2010 12 639 525285 4823714 560 40
18:00:42 4/30/2011 4 30 2011 18 650 524914 4823713 561 40
2:00:35 4/20/2010 4 20 2010 2 746 526320 4823720 556 40
2:00:54 4/10/2010 4 10 2010 2 746 527508 4823725 550 40
12:00:18 4/7/2010 4 7 2010 12 653 524067 4823712 617 40
12:00:48 12/26/2012 12 26 2012 12 666 525040 4823719 561 40
0:00:47 1/14/2010 1 14 2010 0 640 527378 4823729 550 40
2:00:54 5/7/2011 5 7 2011 2 650 522144 4823710 664 40
12:01:20 4/7/2010 4 7 2010 12 646 524020 4823718 617 40
18:01:05 4/28/2011 4 28 2011 18 650 522189 4823712 664 40
16:01:11 12/19/2009 12 19 2009 16 643 522154 4823712 664 40
16:01:41 4/10/2014 4 10 2014 16 914 523682 4823718 630 40
12:00:49 4/22/2014 4 22 2014 12 908 524133 4823719 617 40
18:00:45 1/29/2014 1 29 2014 18 918 530049 4823743 548 40
6:01:38 4/26/2009 4 26 2009 6 640 527037 4823732 549 40
0:00:50 4/30/2008 4 30 2008 0 634 523680 4823721 630 40
18:00:53 2/7/2010 2 7 2010 18 642 527701 4823737 552 40
10:00:54 4/7/2010 4 7 2010 10 652 524428 4823726 562 40
2:00:23 4/30/2008 4 30 2008 2 634 523682 4823723 630 40
14:00:47 1/29/2014 1 29 2014 14 918 529917 4823750 551 40
8:00:54 12/19/2012 12 19 2012 8 666 527635 4823740 552 40
22:00:21 4/29/2008 4 29 2008 22 634 523687 4823727 630 40
6:00:49 11/23/2009 11 23 2009 6 642 523073 4823726 628 40
10:01:18 4/24/2012 4 24 2012 10 672 522930 4823726 628 40
6:01:11 12/21/2013 12 21 2013 6 916 527724 4823746 552 40
2:00:48 4/7/2010 4 7 2010 2 746 524082 4823732 617 40
14:01:11 4/12/2014 4 12 2014 14 916 525266 4823737 560 40
14:00:43 4/20/2009 4 20 2009 14 642 525231 4823738 560 40
6:00:55 4/16/2009 4 16 2009 6 633 521672 4823725 685 11
18:00:58 4/28/2011 4 28 2011 18 650 522254 4823728 664 40
0:00:42 2/12/2013 2 12 2013 0 666 523283 4823732 629 40
18:00:21 4/10/2014 4 10 2014 18 917 523397 4823733 629 40
18:00:42 4/13/2011 4 13 2011 18 641 521851 4823727 665 29
4:00:54 4/19/2010 4 19 2010 4 746 526560 4823745 553 40
4:00:50 4/7/2010 4 7 2010 4 746 524078 4823736 617 40
6:00:15 4/20/2010 4 20 2010 6 746 526364 4823746 556 40
8:00:24 11/26/2010 11 26 2010 8 642 525962 4823745 559 40
16:00:56 1/29/2014 1 29 2014 16 918 529955 4823761 551 40
18:00:27 4/13/2009 4 13 2009 18 635 523057 4823736 628 40
18:00:53 4/20/2011 4 20 2011 18 661 521960 4823735 664 40
22:00:55 12/12/2013 12 12 2013 22 913 527259 4823756 550 40
16:00:42 2/25/2010 2 25 2010 16 644 526283 4823755 556 40
22:00:56 4/11/2014 4 11 2014 22 909 523423 4823745 629 40
18:00:40 4/3/2012 4 3 2012 18 677 523028 4823744 628 40
16:00:50 4/30/2011 4 30 2011 16 658 525536 4823753 560 40
0:00:27 4/12/2014 4 12 2014 0 907 522411 4823743 627 40
16:00:51 4/25/2009 4 25 2009 16 640 527276 4823762 550 40
18:00:54 2/7/2010 2 7 2010 18 642 527859 4823764 552 40
18:00:24 4/13/2008 4 13 2008 18 636 523402 4823749 629 40
22:00:53 4/8/2010 4 8 2010 22 746 526634 4823762 553 40
6:00:12 4/19/2010 4 19 2010 6 746 526556 4823762 553 40
18:00:47 2/10/2010 2 10 2010 18 642 527745 4823767 552 40
14:00:43 2/25/2010 2 25 2010 14 644 526283 4823761 556 40



14:00:49 2/24/2010 2 24 2010 14 644 526680 4823763 553 40
2:00:53 2/2/2010 2 2 2010 2 644 526325 4823763 556 40
22:00:49 4/11/2014 4 11 2014 22 907 522406 4823749 627 40
20:01:17 3/29/2013 3 29 2013 20 679 522304 4823748 664 40
10:00:26 4/8/2010 4 8 2010 10 746 523915 4823756 630 40
4:00:48 11/25/2010 11 25 2010 4 746 527055 4823770 549 40
22:01:11 4/17/2010 4 17 2010 22 639 526651 4823769 553 40
14:00:56 1/26/2010 1 26 2010 14 639 528349 4823777 555 40
2:00:53 4/26/2010 4 26 2010 2 644 524050 4823760 617 40
22:00:30 2/24/2010 2 24 2010 22 644 526611 4823770 553 40
18:00:50 1/31/2010 1 31 2010 18 645 530381 4823787 548 40
12:00:40 4/9/2010 4 9 2010 12 746 527588 4823776 550 40
6:00:29 4/7/2010 4 7 2010 6 746 524092 4823763 617 40
4:00:54 4/8/2014 4 8 2014 4 909 524500 4823764 562 40
6:00:44 4/9/2010 4 9 2010 6 654 526193 4823771 556 40
6:00:29 4/7/2010 4 7 2010 6 652 524467 4823766 562 40
18:00:53 1/10/2013 1 10 2013 18 670 522391 4823759 627 40
0:00:55 4/24/2011 4 24 2011 0 665 522353 4823759 664 40
18:01:17 1/14/2014 1 14 2014 18 913 527995 4823781 552 40
18:00:07 4/12/2010 4 12 2010 18 650 526356 4823775 556 40
2:00:35 4/14/2009 4 14 2009 2 640 524884 4823769 561 40
6:00:53 4/8/2014 4 8 2014 6 909 524501 4823768 562 40
18:00:47 5/13/2011 5 13 2011 18 665 527208 4823779 550 40
18:00:18 4/6/2010 4 6 2010 18 653 524684 4823770 562 40
16:00:23 1/26/2010 1 26 2010 16 639 528353 4823784 555 40
8:00:54 4/8/2010 4 8 2010 8 642 525304 4823772 560 40
22:00:54 4/23/2011 4 23 2011 22 665 522352 4823762 664 40
0:00:54 4/26/2010 4 26 2010 0 644 524023 4823769 617 40
18:00:53 1/26/2010 1 26 2010 18 644 528211 4823786 555 40
10:00:49 12/19/2009 12 19 2009 10 643 521833 4823763 665 29
18:01:18 4/9/2010 4 9 2010 18 642 526529 4823780 553 40
8:00:26 4/8/2010 4 8 2010 8 746 523922 4823771 630 40
14:00:48 4/5/2012 4 5 2012 14 670 527310 4823785 550 40
22:00:41 4/8/2010 4 8 2010 22 642 526385 4823781 553 40
18:00:56 11/29/2012 11 29 2012 18 671 522342 4823768 664 40
2:00:53 4/7/2010 4 7 2010 2 652 524476 4823776 562 40
0:00:55 12/6/2013 12 6 2013 0 917 527218 4823787 550 40
4:00:53 4/7/2010 4 7 2010 4 652 524469 4823778 562 40
2:00:53 2/12/2013 2 12 2013 2 666 523314 4823774 629 40
2:00:54 4/15/2010 4 15 2010 2 642 526027 4823785 556 40
10:00:53 4/8/2010 4 8 2010 10 646 523943 4823778 630 40
0:01:08 12/5/2011 12 5 2011 0 801 522255 4823772 664 40
14:00:47 12/26/2012 12 26 2012 14 666 525056 4823782 561 40
20:00:40 2/11/2013 2 11 2013 20 666 523196 4823777 629 40
12:00:23 4/9/2010 4 9 2010 12 642 526754 4823791 553 40
16:00:23 4/8/2014 4 8 2014 16 909 524668 4823783 562 40
4:00:56 2/12/2013 2 12 2013 4 666 523317 4823779 629 40
2:00:53 4/8/2014 4 8 2014 2 909 524493 4823784 562 40
4:00:51 4/26/2009 4 26 2009 4 634 522686 4823777 627 40
20:00:53 1/10/2013 1 10 2013 20 670 522391 4823776 627 40
10:00:41 4/9/2010 4 9 2010 10 642 526756 4823793 553 40
8:00:48 4/30/2010 4 30 2010 8 639 524195 4823784 617 40
14:01:17 4/23/2014 4 23 2014 14 909 524127 4823786 617 40
18:00:23 1/31/2010 1 31 2010 18 645 530378 4823811 548 40



6:00:53 4/14/2012 4 14 2012 6 675 522015 4823779 664 40
0:01:24 4/28/2013 4 28 2013 0 677 523036 4823783 628 40
10:00:38 1/15/2013 1 15 2013 10 670 523727 4823786 630 40
22:00:42 2/11/2013 2 11 2013 22 666 523202 4823784 629 40
10:00:49 12/28/2013 12 28 2013 10 918 528808 4823806 558 40
16:00:30 1/14/2014 1 14 2014 16 913 527912 4823803 552 40
6:00:57 4/22/2012 4 22 2012 6 674 522267 4823782 664 40
16:02:52 1/14/2013 1 14 2013 16 670 523553 4823787 629 40
6:00:52 4/18/2010 4 18 2010 6 639 526552 4823798 553 40
8:00:53 4/18/2009 4 18 2009 8 647 521960 4823782 664 40
18:00:27 4/5/2012 4 5 2012 18 670 526954 4823801 549 40
0:00:53 4/13/2010 4 13 2010 0 651 524157 4823791 617 40
16:00:53 4/14/2014 4 14 2014 16 917 524406 4823795 562 40
12:00:53 2/8/2013 2 8 2013 12 666 523130 4823791 628 40
8:00:54 4/21/2010 4 21 2010 8 652 523417 4823793 629 40
22:00:54 1/31/2010 1 31 2010 22 645 530376 4823821 548 40
0:00:53 2/6/2010 2 6 2010 0 642 527677 4823810 552 40
18:00:41 4/8/2010 4 8 2010 18 654 526621 4823805 553 40
8:00:55 12/7/2013 12 7 2013 8 909 528654 4823814 558 40
8:00:12 4/8/2014 4 8 2014 8 909 524750 4823799 562 40
14:00:48 4/5/2010 4 5 2010 14 650 523952 4823798 630 40
8:00:53 1/3/2014 1 3 2014 8 916 523259 4823797 629 40
12:00:42 4/8/2010 4 8 2010 12 646 523953 4823800 630 40
10:00:20 4/16/2010 4 16 2010 10 652 523967 4823800 630 40
0:00:34 1/30/2010 1 30 2010 0 639 525960 4823808 559 40
0:00:47 4/12/2014 4 12 2014 0 909 523361 4823799 629 40
16:00:54 2/8/2013 2 8 2013 16 666 523223 4823799 629 40
16:00:47 4/16/2009 4 16 2009 16 645 526941 4823813 549 40
0:00:48 12/21/2012 12 21 2012 0 666 529200 4823823 557 40
12:00:54 4/14/2009 4 14 2009 12 640 524900 4823808 561 40
2:00:54 1/30/2010 1 30 2010 2 639 525962 4823812 559 40
14:00:26 1/14/2013 1 14 2013 14 670 523499 4823803 629 40
12:00:53 2/6/2010 2 6 2010 12 642 528110 4823821 555 40
20:01:00 4/11/2014 4 11 2014 20 913 522049 4823799 664 40
18:00:55 5/1/2009 5 1 2009 18 645 526131 4823813 556 40
12:00:54 1/14/2013 1 14 2013 12 670 523388 4823804 629 40
10:00:47 1/24/2013 1 24 2013 10 670 528916 4823825 557 40
10:00:43 4/8/2014 4 8 2014 10 909 524747 4823809 562 40
22:01:18 4/25/2011 4 25 2011 22 655 522242 4823800 664 40
4:00:56 4/14/2009 4 14 2009 4 640 524993 4823810 561 40
0:00:42 4/17/2009 4 17 2009 0 637 522967 4823803 628 40
18:01:13 4/6/2010 4 6 2010 18 746 524710 4823809 562 40
10:00:46 5/1/2009 5 1 2009 10 644 524512 4823808 562 40
2:00:43 2/1/2010 2 1 2010 2 645 530408 4823833 548 40
18:00:42 1/13/2010 1 13 2010 18 642 527110 4823820 549 40
14:01:00 1/15/2014 1 15 2014 14 913 528181 4823825 555 40
10:00:48 1/14/2013 1 14 2013 10 670 523380 4823807 629 40
0:00:42 1/18/2013 1 18 2013 0 670 526886 4823821 549 40
14:00:47 12/2/2011 12 2 2011 14 663 522088 4823804 664 40
14:00:49 2/8/2013 2 8 2013 14 666 523227 4823808 629 40
6:00:48 1/18/2013 1 18 2013 6 670 526887 4823822 549 40
10:01:12 4/21/2014 4 21 2014 10 916 523110 4823809 628 40
8:00:44 1/18/2013 1 18 2013 8 670 526883 4823824 549 40
2:00:54 1/18/2013 1 18 2013 2 670 526882 4823824 549 40



18:00:53 5/1/2011 5 1 2011 18 650 523321 4823811 629 40
16:00:53 12/26/2012 12 26 2012 16 666 525035 4823818 561 40
4:00:41 1/18/2013 1 18 2013 4 670 526887 4823827 549 40
0:00:18 2/1/2010 2 1 2010 0 645 530365 4823843 548 40
6:00:49 4/14/2010 4 14 2010 6 746 523103 4823814 628 40
16:00:47 4/5/2010 4 5 2010 16 650 523929 4823818 630 40
22:00:55 12/25/2012 12 25 2012 22 666 525564 4823824 560 40
6:00:53 4/14/2009 4 14 2009 6 640 524983 4823823 561 40
12:00:49 4/16/2010 4 16 2010 12 655 524866 4823823 561 40
18:00:43 5/2/2009 5 2 2009 18 645 527510 4823834 550 40
10:01:05 2/6/2010 2 6 2010 10 642 528091 4823838 555 40
8:01:09 12/21/2013 12 21 2013 8 916 528117 4823844 555 40
16:00:56 1/15/2014 1 15 2014 16 913 528212 4823845 555 40
2:01:48 2/6/2010 2 6 2010 2 642 527712 4823843 552 40
22:01:21 4/25/2010 4 25 2010 22 644 524026 4823830 616 40
16:00:48 2/24/2010 2 24 2010 16 644 526648 4823840 553 40
20:00:42 12/25/2012 12 25 2012 20 666 525577 4823838 559 40
8:00:53 4/14/2009 4 14 2009 8 640 524910 4823837 545 40
0:00:41 1/14/2010 1 14 2010 0 644 526850 4823845 549 40
18:00:42 4/20/2009 4 20 2009 18 642 525289 4823839 544 40
18:00:53 4/17/2009 4 17 2009 18 646 523101 4823832 624 40
12:00:56 4/23/2008 4 23 2008 12 635 522231 4823830 663 10
14:00:41 2/6/2010 2 6 2010 14 642 528104 4823853 555 40
18:00:48 4/17/2010 4 17 2010 18 640 526710 4823848 553 40
16:00:56 4/9/2010 4 9 2010 16 746 527640 4823855 552 40
20:00:52 11/28/2011 11 28 2011 20 663 523134 4823838 624 40
16:00:58 4/20/2009 4 20 2009 16 642 525188 4823846 544 40
2:00:44 4/14/2009 4 14 2009 2 647 523030 4823838 624 40
16:00:48 4/14/2009 4 14 2009 16 644 524386 4823843 546 40
18:00:23 4/14/2009 4 14 2009 18 644 524334 4823845 616 40
10:00:12 4/23/2008 4 23 2008 10 635 522304 4823838 663 10
0:00:54 4/9/2010 4 9 2010 0 642 526132 4823852 542 40
22:01:23 4/20/2010 4 20 2010 22 640 527011 4823857 534 40
0:00:53 2/13/2013 2 13 2013 0 666 523344 4823844 625 40
12:00:54 4/16/2010 4 16 2010 12 640 525088 4823850 545 40
8:00:50 4/8/2010 4 8 2010 8 646 523861 4823846 626 40
14:00:55 4/23/2011 4 23 2011 14 650 523808 4823848 626 40
2:00:57 4/9/2010 4 9 2010 2 642 526133 4823857 542 40
6:01:23 4/28/2013 4 28 2013 6 671 522330 4823844 663 10
10:00:47 1/30/2010 1 30 2010 10 645 530579 4823877 531 40
10:00:48 5/2/2010 5 2 2010 10 644 525514 4823856 544 40
6:00:30 1/15/2013 1 15 2013 6 670 523619 4823850 626 40
0:00:57 4/18/2010 4 18 2010 0 639 526677 4823862 538 40
10:00:52 4/14/2009 4 14 2009 10 640 524892 4823855 545 40
8:00:46 12/9/2012 12 9 2012 8 666 527875 4823868 536 40
12:00:54 4/26/2009 4 26 2009 12 644 524560 4823855 546 40
18:00:47 5/1/2011 5 1 2011 18 667 523301 4823855 625 40
10:00:48 1/21/2010 1 21 2010 10 639 527944 4823872 536 40
10:00:32 4/28/2011 4 28 2011 10 662 521822 4823850 681 7
18:00:50 1/26/2010 1 26 2010 18 642 528117 4823874 539 40
18:00:26 2/8/2013 2 8 2013 18 666 523160 4823858 624 40
18:03:12 3/28/2010 3 28 2010 18 638 521684 4823854 681 7
8:00:53 1/15/2013 1 15 2013 8 670 523608 4823863 626 40
14:00:53 4/7/2010 4 7 2010 14 653 524042 4823865 616 40



8:00:44 11/27/2012 11 27 2012 8 670 528028 4823881 539 40
4:00:48 1/15/2013 1 15 2013 4 670 523608 4823864 626 40
4:00:53 4/18/2010 4 18 2010 4 639 526581 4823875 538 40
18:00:55 1/14/2013 1 14 2013 18 670 523605 4823865 626 40
0:00:27 1/15/2013 1 15 2013 0 670 523606 4823866 626 40
14:00:48 4/7/2010 4 7 2010 14 646 524055 4823868 616 40
14:00:55 12/2/2011 12 2 2011 14 659 522140 4823862 663 10
2:01:43 1/30/2010 1 30 2010 2 644 526246 4823877 542 40
14:00:48 2/12/2013 2 12 2013 14 666 523364 4823867 625 40
2:00:48 1/15/2013 1 15 2013 2 670 523605 4823868 626 40
4:00:42 4/9/2010 4 9 2010 4 746 526139 4823878 542 40
10:00:53 4/7/2010 4 7 2010 10 746 524126 4823872 616 40
0:00:31 12/17/2008 12 17 2008 0 635 523050 4823868 624 40
4:00:53 2/2/2010 2 2 2010 4 644 526298 4823881 542 40
8:01:51 4/7/2010 4 7 2010 8 746 524128 4823875 616 40
6:00:45 4/9/2010 4 9 2010 6 746 526147 4823883 542 40
10:00:24 4/13/2009 4 13 2009 10 637 524049 4823878 616 40
10:00:48 4/9/2010 4 9 2010 10 654 526960 4823890 534 40
16:00:25 4/23/2008 4 23 2008 16 635 522284 4823874 663 10
10:00:43 12/3/2013 12 3 2013 10 671 524969 4823886 545 40
2:00:51 4/18/2010 4 18 2010 2 639 526675 4823893 538 40
4:00:53 4/6/2010 4 6 2010 4 653 523131 4823880 624 40
8:00:54 3/30/2013 3 30 2013 8 671 523243 4823881 625 40
10:01:41 5/7/2010 5 7 2010 10 639 526664 4823894 538 40
4:00:47 1/30/2010 1 30 2010 4 644 525335 4823889 544 40
16:00:41 4/7/2010 4 7 2010 16 653 524050 4823885 616 40
18:00:48 4/9/2010 4 9 2010 18 654 526561 4823896 538 40
18:00:54 12/19/2009 12 19 2009 18 643 522442 4823882 662 34
6:00:25 4/6/2010 4 6 2010 6 653 523130 4823884 624 40
14:00:50 1/14/2014 1 14 2014 14 913 527940 4823905 536 40
2:00:49 4/9/2010 4 9 2010 2 746 526206 4823898 542 40
18:00:22 4/25/2011 4 25 2011 18 655 522601 4823886 662 34
2:01:11 4/12/2012 4 12 2012 2 678 522632 4823887 662 34
0:00:48 4/9/2010 4 9 2010 0 746 526206 4823900 542 40
6:00:43 1/24/2013 1 24 2013 6 670 528646 4823910 541 40
6:00:48 4/6/2010 4 6 2010 6 746 523241 4823891 625 40
4:00:54 4/6/2010 4 6 2010 4 746 523243 4823891 625 40
12:00:10 2/1/2010 2 1 2010 12 645 530585 4823921 531 40
18:00:50 5/2/2014 5 2 2014 18 916 525025 4823899 545 40
10:00:54 2/1/2010 2 1 2010 10 645 530582 4823922 531 40
4:00:42 4/30/2008 4 30 2008 4 637 522783 4823891 624 40
12:00:47 1/14/2014 1 14 2014 12 913 527950 4823911 536 40
4:00:54 4/12/2012 4 12 2012 4 678 522627 4823891 662 34
22:00:50 12/20/2012 12 20 2012 22 666 529416 4823919 537 40
14:00:53 2/1/2010 2 1 2010 14 645 530581 4823925 531 40
8:00:42 4/13/2009 4 13 2009 8 637 524036 4823899 616 40
8:00:43 1/24/2013 1 24 2013 8 670 528645 4823918 541 40
22:00:53 4/17/2010 4 17 2010 22 640 526690 4823910 538 40
12:00:53 1/30/2010 1 30 2010 12 645 530584 4823928 531 40
8:00:54 1/9/2010 1 9 2010 8 642 525101 4823906 545 40
18:01:12 4/26/2009 4 26 2009 18 634 525794 4823909 543 40
10:01:17 5/2/2011 5 2 2011 10 668 528948 4823924 540 40
18:00:47 4/10/2010 4 10 2010 18 642 529641 4823927 533 40
16:00:48 4/7/2010 4 7 2010 16 646 524029 4823906 616 40



10:00:17 4/24/2010 4 24 2010 10 640 523799 4823906 626 40
8:01:48 12/3/2013 12 3 2013 8 908 523177 4823905 625 40
10:02:26 5/2/2010 5 2 2010 10 654 524087 4823908 616 40
10:00:53 4/11/2014 4 11 2014 10 916 525504 4823914 544 40
18:00:44 12/16/2008 12 16 2008 18 632 522979 4823905 624 40
4:00:42 2/1/2010 2 1 2010 4 645 530468 4823935 531 40
4:00:20 4/9/2010 4 9 2010 4 654 526183 4823917 542 40
8:00:53 2/1/2010 2 1 2010 8 645 530467 4823937 531 40
8:00:48 5/1/2009 5 1 2009 8 645 527004 4823922 534 40
6:00:30 2/1/2010 2 1 2010 6 645 530454 4823937 531 40
6:00:48 4/18/2009 4 18 2009 6 646 522401 4823905 662 34
18:01:11 2/5/2010 2 5 2010 18 642 527632 4823925 536 40
0:00:41 4/3/2013 4 3 2013 0 671 524675 4823914 546 40
4:00:53 4/18/2009 4 18 2009 4 646 522410 4823906 662 34
0:00:43 4/9/2010 4 9 2010 0 654 526178 4823921 542 40
2:00:44 4/9/2010 4 9 2010 2 654 526185 4823921 542 40
22:00:41 12/16/2008 12 16 2008 22 632 522982 4823910 624 40
10:00:43 12/3/2013 12 3 2013 10 658 524965 4823917 545 40
12:00:23 4/8/2010 4 8 2010 12 746 524019 4823915 616 40
10:00:54 5/14/2011 5 14 2011 10 665 524745 4823918 546 40
22:00:53 12/16/2008 12 16 2008 22 635 523039 4823914 624 40
22:00:44 12/19/2009 12 19 2009 22 643 522412 4823913 662 34
18:00:55 4/5/2010 4 5 2010 18 644 523308 4823917 625 40
22:00:42 4/2/2013 4 2 2013 22 671 524668 4823922 546 40
10:00:48 2/12/2013 2 12 2013 10 666 523502 4823918 625 40
18:00:47 4/7/2010 4 7 2010 18 653 523953 4823920 626 40
18:01:11 2/1/2010 2 1 2010 18 644 525651 4823926 543 40
22:01:24 2/5/2010 2 5 2010 22 642 527629 4823934 536 40
18:00:57 12/19/2009 12 19 2009 18 643 522414 4823915 662 34
2:00:53 12/17/2008 12 17 2008 2 635 523038 4823918 624 40
0:00:53 12/16/2009 12 16 2009 0 640 523011 4823918 624 40
8:00:49 4/11/2010 4 11 2010 8 655 525753 4823929 543 40
4:00:53 1/30/2010 1 30 2010 4 639 525025 4823926 545 40
22:00:55 1/14/2013 1 14 2013 22 670 523570 4823921 626 40
18:00:54 4/7/2010 4 7 2010 18 646 523976 4823923 616 40
18:00:21 4/30/2011 4 30 2011 18 658 525467 4823928 544 40
18:00:23 4/27/2010 4 27 2010 18 640 523200 4823921 625 40
12:00:43 2/12/2013 2 12 2013 12 666 523493 4823925 625 40
6:00:56 1/30/2010 1 30 2010 6 644 525337 4823932 544 40
6:00:56 4/12/2012 4 12 2012 6 678 522765 4823923 624 40
16:00:55 2/12/2013 2 12 2013 16 666 523450 4823927 625 40
14:00:16 4/23/2008 4 23 2008 14 635 522286 4823923 663 10
20:00:41 1/14/2013 1 14 2013 20 670 523566 4823928 626 40
20:01:15 3/29/2013 3 29 2013 20 677 522991 4823926 624 40
8:00:51 4/21/2014 4 21 2014 8 907 523787 4823929 626 40
4:00:53 1/24/2013 1 24 2013 4 670 528644 4823948 541 40
22:00:50 12/24/2012 12 24 2012 22 666 527028 4823942 534 40
18:00:47 4/14/2009 4 14 2009 18 640 524537 4823933 546 40
2:00:43 5/2/2012 5 2 2012 2 676 522990 4823929 624 40
16:00:41 4/10/2010 4 10 2010 16 655 529233 4823955 537 40
18:00:50 5/1/2009 5 1 2009 18 648 525162 4823940 545 40
22:01:11 4/21/2010 4 21 2010 22 746 526953 4823947 534 40
0:00:54 4/22/2010 4 22 2010 0 640 527016 4823948 534 40
0:00:36 4/22/2010 4 22 2010 0 746 526952 4823948 534 40



0:00:53 4/18/2009 4 18 2009 0 646 522334 4823932 663 10
4:00:53 4/6/2010 4 6 2010 4 655 523250 4823936 625 40
6:00:54 1/30/2010 1 30 2010 6 639 525009 4823943 545 40
22:00:53 4/17/2009 4 17 2009 22 646 522334 4823934 663 10
8:00:25 5/1/2010 5 1 2010 8 652 525422 4823949 544 40
14:00:47 1/30/2010 1 30 2010 14 645 530542 4823970 531 40
2:00:44 1/24/2013 1 24 2013 2 670 528666 4823963 541 40
0:00:57 11/30/2011 11 30 2011 0 801 523400 4823943 625 40
2:00:56 4/22/2010 4 22 2010 2 640 527020 4823957 534 40
2:00:54 4/8/2010 4 8 2010 2 746 523903 4823946 626 40
22:00:55 12/15/2009 12 15 2009 22 640 522773 4823942 624 40
6:00:37 4/16/2014 4 16 2014 6 913 523624 4823945 626 40
10:00:18 5/1/2010 5 1 2010 10 652 525424 4823952 544 40
8:00:57 4/21/2009 4 21 2009 8 641 522954 4823944 624 40
4:00:53 4/16/2014 4 16 2014 4 913 523616 4823946 626 40
14:00:54 5/2/2014 5 2 2014 14 916 525427 4823953 544 40
4:00:25 4/8/2010 4 8 2010 4 746 523889 4823948 626 40
6:00:48 4/8/2010 4 8 2010 6 746 523893 4823949 626 40
22:01:11 2/24/2010 2 24 2010 22 642 526287 4823959 542 40
6:00:54 2/2/2010 2 2 2010 6 644 526332 4823959 542 40
22:00:56 4/8/2010 4 8 2010 22 654 526638 4823961 538 40
0:00:48 1/21/2013 1 21 2013 0 670 528032 4823967 539 40
8:00:54 1/30/2010 1 30 2010 8 639 525006 4823956 545 40
8:01:11 2/6/2010 2 6 2010 8 642 528157 4823969 539 40
6:00:50 5/2/2012 5 2 2012 6 676 522945 4823950 624 40
18:00:44 5/1/2009 5 1 2009 18 644 526001 4823961 542 40
8:01:00 4/21/2014 4 21 2014 8 908 523974 4823954 616 40
8:00:47 1/30/2010 1 30 2010 8 644 525296 4823960 544 40
18:00:44 2/24/2010 2 24 2010 18 642 526284 4823964 542 40
10:00:49 1/14/2014 1 14 2014 10 913 527892 4823972 536 40
20:00:56 3/29/2013 3 29 2013 20 671 523001 4823954 624 40
18:01:37 2/24/2010 2 24 2010 18 642 526554 4823967 538 40
12:00:42 4/13/2009 4 13 2009 12 637 524054 4823959 616 40
14:00:46 4/13/2009 4 13 2009 14 637 524040 4823959 616 40
2:01:12 4/15/2010 4 15 2010 2 644 525799 4823966 543 40
4:00:41 4/20/2008 4 20 2008 4 636 522841 4823956 624 40
2:00:14 4/18/2009 4 18 2009 2 646 522391 4823954 662 34
10:00:12 4/13/2010 4 13 2010 10 643 523437 4823961 625 40
6:00:54 4/8/2010 4 8 2010 6 642 525039 4823967 545 40
18:00:47 1/26/2010 1 26 2010 18 642 527337 4823978 535 40
18:00:24 4/6/2010 4 6 2010 18 652 524668 4823968 546 40
0:00:53 4/8/2010 4 8 2010 0 746 523909 4823966 626 40
22:01:06 4/21/2010 4 21 2010 22 640 527149 4823979 534 40
6:00:55 4/20/2008 4 20 2008 6 636 522847 4823963 624 40
2:00:44 12/17/2008 12 17 2008 2 632 523137 4823968 624 40
14:00:54 4/14/2009 4 14 2009 14 640 524844 4823975 545 40
2:00:53 4/22/2010 4 22 2010 2 746 526862 4823983 534 40
18:01:27 4/9/2010 4 9 2010 18 746 527619 4823987 536 40
18:00:54 12/16/2008 12 16 2008 18 635 523015 4823970 624 40
18:00:47 4/7/2010 4 7 2010 18 746 524255 4823977 616 40
18:00:54 4/18/2010 4 18 2010 18 639 526603 4823987 538 40
16:00:45 4/14/2009 4 14 2009 16 640 524804 4823981 545 40
8:01:30 2/2/2010 2 2 2010 8 644 526349 4823989 542 40
6:01:11 12/15/2013 12 15 2013 6 913 527516 4823995 535 40



4:00:42 4/29/2009 4 29 2009 4 634 523219 4823979 625 40
14:01:32 3/23/2010 3 23 2010 14 644 524472 4823985 546 40
18:00:42 1/13/2010 1 13 2010 18 640 526779 4823995 538 40
2:00:37 4/14/2010 4 14 2010 2 746 522652 4823980 662 34
8:00:53 2/12/2013 2 12 2013 8 666 523487 4823983 625 40
18:00:52 4/25/2010 4 25 2010 18 644 524162 4823988 616 40
18:00:53 4/18/2010 4 18 2010 18 654 526541 4823997 538 40
16:00:53 4/26/2011 4 26 2011 16 650 524166 4823989 616 40
0:00:40 4/18/2010 4 18 2010 0 640 526674 4824002 538 40
4:00:49 4/22/2010 4 22 2010 4 746 526852 4824002 534 40
0:00:35 1/8/2014 1 8 2014 0 916 523110 4823990 624 40
6:00:44 2/12/2013 2 12 2013 6 666 523489 4823995 625 40
22:00:38 1/10/2013 1 10 2013 22 670 522655 4823994 662 34
18:00:42 4/19/2010 4 19 2010 18 640 526236 4824007 542 40
16:00:25 12/10/2013 12 10 2013 16 909 529881 4824024 533 40
20:00:53 2/12/2013 2 12 2013 20 666 523620 4823999 626 40
10:00:26 4/24/2010 4 24 2010 10 652 523793 4824001 626 40
0:00:53 1/24/2013 1 24 2013 0 670 528789 4824020 541 40
8:01:12 4/20/2010 4 20 2010 8 746 526555 4824011 538 40
18:00:42 4/19/2008 4 19 2008 18 636 522851 4824000 624 40
18:01:47 2/12/2013 2 12 2013 18 666 523594 4824004 626 40
8:00:57 4/26/2009 4 26 2009 8 644 525807 4824012 543 40
18:00:53 2/24/2010 2 24 2010 18 644 526418 4824015 538 40
22:00:35 2/12/2013 2 12 2013 22 666 523626 4824005 626 40
22:00:42 1/23/2013 1 23 2013 22 670 528879 4824026 540 40
2:00:33 12/14/2013 12 14 2013 2 907 529915 4824030 533 40
4:00:51 4/15/2010 4 15 2010 4 642 526181 4824015 542 40
8:00:53 1/21/2013 1 21 2013 8 670 528086 4824024 539 40
18:00:37 1/26/2010 1 26 2010 18 639 528469 4824026 541 40
4:00:48 1/21/2013 1 21 2013 4 670 528082 4824024 539 40
14:00:56 3/23/2010 3 23 2010 14 655 524507 4824011 546 40
16:00:56 4/10/2010 4 10 2010 16 746 529411 4824030 537 40
12:00:53 4/7/2010 4 7 2010 12 746 524143 4824009 616 40
10:00:55 5/14/2011 5 14 2011 10 666 525391 4824014 544 40
2:00:48 1/21/2013 1 21 2013 2 670 528082 4824027 539 40
4:00:30 4/14/2010 4 14 2010 4 746 522706 4824007 662 34
4:00:54 4/8/2010 4 8 2010 4 642 525073 4824018 545 40
6:00:47 1/21/2013 1 21 2013 6 670 528081 4824030 539 40
20:00:54 1/23/2013 1 23 2013 20 670 528881 4824035 540 40
4:00:53 2/6/2010 2 6 2010 4 642 528134 4824033 539 40
6:00:47 2/6/2010 2 6 2010 6 642 528134 4824033 539 40
18:00:30 4/26/2011 4 26 2011 18 650 524359 4824022 616 40
8:00:54 4/10/2010 4 10 2010 8 642 528356 4824038 539 40
18:00:55 2/10/2010 2 10 2010 18 644 530625 4824049 531 40
16:00:53 1/23/2013 1 23 2013 16 670 528829 4824042 540 40
18:00:15 4/13/2009 4 13 2009 18 637 523057 4824020 624 40
2:00:55 4/20/2008 4 20 2008 2 636 522759 4824019 624 40
18:01:13 1/23/2013 1 23 2013 18 670 528885 4824044 540 40
8:00:22 4/10/2010 4 10 2010 8 746 528619 4824045 541 40
8:00:51 1/14/2014 1 14 2014 8 913 527887 4824042 536 40
20:00:55 4/2/2013 4 2 2013 20 671 524626 4824030 546 40
8:00:42 4/21/2011 4 21 2011 8 668 525980 4824036 542 40
10:00:48 4/11/2012 4 11 2012 10 658 525399 4824034 544 40
14:00:41 4/16/2010 4 16 2010 14 652 524332 4824030 616 40



18:00:41 4/11/2012 4 11 2012 18 674 523267 4824027 625 40
0:00:28 1/31/2010 1 31 2010 0 644 525860 4824039 543 40
18:00:47 4/10/2014 4 10 2014 18 914 523667 4824031 626 40
0:00:53 4/14/2014 4 14 2014 0 917 524325 4824036 616 40
14:00:48 4/14/2009 4 14 2009 14 637 524216 4824037 616 40
22:00:53 4/13/2008 4 13 2008 22 632 522278 4824031 682 17
14:00:47 1/23/2013 1 23 2013 14 670 528817 4824057 540 40
16:00:47 4/7/2010 4 7 2010 16 746 524245 4824039 616 40
0:00:26 4/30/2008 4 30 2008 0 637 523135 4824036 624 40
2:00:47 4/30/2008 4 30 2008 2 637 523136 4824036 624 40
14:00:48 4/7/2010 4 7 2010 14 746 524201 4824041 616 40
0:02:12 4/6/2010 4 6 2010 0 746 523139 4824037 624 40
18:00:56 2/24/2010 2 24 2010 18 644 526414 4824050 538 40
2:00:44 1/31/2010 1 31 2010 2 644 525879 4824048 543 40
2:00:37 4/19/2010 4 19 2010 2 640 527092 4824053 534 40
14:00:56 4/8/2014 4 8 2014 14 909 524567 4824044 546 40
4:02:27 4/19/2010 4 19 2010 4 640 527091 4824055 534 40
14:00:48 3/24/2010 3 24 2010 14 650 525011 4824047 545 40
0:00:47 4/12/2012 4 12 2012 0 678 523147 4824041 624 40
12:00:35 1/21/2010 1 21 2010 12 639 528073 4824060 539 40
16:00:56 4/13/2009 4 13 2009 16 637 524039 4824046 616 40
18:00:56 12/25/2013 12 25 2013 18 916 528441 4824063 541 40
0:01:06 4/8/2010 4 8 2010 0 646 523832 4824045 626 40
10:00:53 2/8/2013 2 8 2013 10 666 522812 4824042 624 40
4:00:54 1/31/2010 1 31 2010 4 644 525903 4824055 543 40
22:00:55 12/19/2012 12 19 2012 22 666 529647 4824070 533 40
16:00:48 4/14/2014 4 14 2014 16 908 526085 4824058 542 40
18:01:42 2/23/2010 2 23 2010 18 642 526091 4824062 542 40
2:01:25 4/8/2010 4 8 2010 2 646 523823 4824055 626 40
10:00:38 4/9/2010 4 9 2010 10 746 527088 4824068 534 40
2:00:41 2/24/2010 2 24 2010 2 642 526032 4824064 542 40
18:00:54 4/14/2009 4 14 2009 18 640 524829 4824059 545 40
10:00:19 4/11/2010 4 11 2010 10 655 525796 4824064 543 40
18:01:17 4/30/2011 4 30 2011 18 650 524564 4824061 546 40
22:00:53 2/23/2010 2 23 2010 22 642 526093 4824069 542 40
22:00:53 4/7/2010 4 7 2010 22 746 523935 4824061 626 40
18:00:54 4/7/2010 4 7 2010 18 746 523934 4824062 626 40
6:00:53 4/3/2013 4 3 2013 6 671 524689 4824067 546 40
2:00:48 4/4/2013 4 4 2013 2 671 523770 4824064 626 40
14:00:55 4/16/2010 4 16 2010 14 746 526006 4824073 542 40
0:00:41 4/4/2013 4 4 2013 0 671 523765 4824065 626 40
2:01:12 4/21/2010 4 21 2010 2 746 526890 4824078 534 40
2:01:09 4/6/2010 4 6 2010 2 746 523438 4824065 625 40
10:00:57 1/21/2013 1 21 2013 10 670 528084 4824083 539 40
10:01:04 1/30/2010 1 30 2010 10 639 524741 4824070 546 40
2:01:17 4/8/2010 4 8 2010 2 642 524237 4824069 616 40
18:00:53 4/6/2010 4 6 2010 18 646 524687 4824072 546 40
0:00:47 3/26/2014 3 26 2014 0 913 527235 4824082 535 40
14:00:55 4/7/2010 4 7 2010 14 652 524734 4824072 546 40
4:00:23 4/3/2013 4 3 2013 4 671 524693 4824073 546 40
12:01:17 4/23/2014 4 23 2014 12 909 525490 4824076 544 40
16:00:47 4/16/2010 4 16 2010 16 746 526007 4824079 542 40
12:00:41 1/30/2010 1 30 2010 12 639 524736 4824074 546 40
8:00:50 1/31/2010 1 31 2010 8 644 525950 4824080 543 40



10:00:50 10/27/2010 10 27 2010 10 644 527400 4824088 535 40
18:01:10 4/21/2010 4 21 2010 18 746 527075 4824086 534 40
12:00:46 4/16/2010 4 16 2010 12 746 526255 4824084 542 40
18:00:41 4/7/2010 4 7 2010 18 646 523823 4824075 626 40
18:00:55 1/30/2010 1 30 2010 18 645 530581 4824104 531 40
6:00:42 1/31/2010 1 31 2010 6 644 525944 4824085 543 40
6:00:31 4/19/2010 4 19 2010 6 640 527024 4824090 534 40
16:00:42 4/26/2009 4 26 2009 16 646 523553 4824078 625 40
10:00:56 2/2/2010 2 2 2010 10 644 526485 4824090 538 40
0:00:48 2/24/2010 2 24 2010 0 642 526026 4824089 542 40
8:00:42 4/12/2014 4 12 2014 8 908 524226 4824082 616 40
2:00:47 1/11/2013 1 11 2013 2 670 522898 4824078 624 40
2:00:56 4/18/2010 4 18 2010 2 640 526724 4824092 538 40
4:00:50 4/18/2010 4 18 2010 4 640 526654 4824093 538 40
18:00:24 4/18/2010 4 18 2010 18 746 526124 4824091 542 40
8:00:58 4/19/2010 4 19 2010 8 746 526467 4824093 538 40
8:00:53 1/11/2013 1 11 2013 8 670 522900 4824080 624 40
16:00:42 4/14/2009 4 14 2009 16 637 524151 4824085 616 40
22:00:42 4/30/2010 4 30 2010 22 652 525145 4824088 545 40
4:00:54 1/11/2013 1 11 2013 4 670 522896 4824081 624 40
0:00:44 1/11/2013 1 11 2013 0 670 522905 4824081 624 40
2:01:13 1/9/2010 1 9 2010 2 642 523779 4824085 626 40
8:00:54 11/28/2010 11 28 2010 8 639 526711 4824097 538 40
6:00:41 1/11/2013 1 11 2013 6 670 522902 4824083 624 40
4:00:44 4/14/2008 4 14 2008 4 632 522614 4824084 662 34
6:00:21 4/14/2008 4 14 2008 6 632 522617 4824085 662 34
8:01:20 4/12/2014 4 12 2014 8 909 524340 4824091 616 40
18:00:12 4/30/2010 4 30 2010 18 652 525493 4824096 544 40
2:00:36 4/14/2008 4 14 2008 2 632 522611 4824086 662 34
10:00:53 4/24/2010 4 24 2010 10 646 523827 4824091 626 40
14:00:41 4/8/2014 4 8 2014 14 916 524152 4824093 616 40
16:00:32 1/30/2010 1 30 2010 16 645 530556 4824119 531 40
18:00:52 4/5/2010 4 5 2010 18 650 522579 4824088 662 34
0:00:31 4/19/2010 4 19 2010 0 640 527111 4824107 534 40
18:00:48 4/17/2009 4 17 2009 18 646 522579 4824090 662 34
20:00:48 12/19/2012 12 19 2012 20 666 530339 4824121 532 40
16:00:50 3/24/2010 3 24 2010 16 650 524977 4824099 545 40
8:00:55 11/28/2010 11 28 2010 8 642 526690 4824107 538 40
8:00:54 2/5/2010 2 5 2010 8 642 526950 4824109 534 40
22:00:44 4/13/2009 4 13 2009 22 635 522888 4824094 624 40
4:00:53 4/21/2010 4 21 2010 4 746 526904 4824110 534 40
4:00:55 4/26/2009 4 26 2009 4 639 522967 4824096 624 40
14:00:23 4/26/2011 4 26 2011 14 650 524027 4824100 616 40
22:00:38 3/25/2014 3 25 2014 22 913 527395 4824113 535 40
0:00:41 4/14/2009 4 14 2009 0 635 522887 4824096 624 40
6:00:40 4/18/2010 4 18 2010 6 640 526639 4824111 538 40
18:00:53 4/12/2008 4 12 2008 18 632 522936 4824097 624 40
12:00:51 4/8/2014 4 8 2014 12 909 524657 4824104 546 40
18:00:48 2/5/2010 2 5 2010 18 642 527402 4824115 535 40
0:00:53 4/14/2009 4 14 2009 0 647 522901 4824099 624 40
6:00:54 4/30/2008 4 30 2008 6 637 522899 4824099 624 40
22:00:45 4/13/2009 4 13 2009 22 647 522900 4824101 624 40
8:00:54 4/16/2008 4 16 2008 8 637 522954 4824101 624 40
12:00:20 4/14/2009 4 14 2009 12 637 524073 4824105 616 40



10:00:42 12/21/2013 12 21 2013 10 916 528920 4824125 540 40
22:00:54 4/7/2010 4 7 2010 22 646 523837 4824105 626 40
0:00:50 1/9/2010 1 9 2010 0 642 523778 4824106 626 40
16:00:25 4/5/2012 4 5 2012 16 670 527126 4824119 534 40
8:00:55 1/23/2010 1 23 2010 8 639 527385 4824120 535 40
8:00:47 4/18/2010 4 18 2010 8 640 526376 4824120 542 40
20:00:55 12/7/2013 12 7 2013 20 916 527637 4824126 536 40
8:00:53 11/27/2010 11 27 2010 8 746 527151 4824125 534 40
18:00:56 4/14/2009 4 14 2009 18 637 524143 4824114 616 40
18:00:55 1/21/2010 1 21 2010 18 639 526678 4824125 538 40
4:00:53 11/29/2009 11 29 2009 4 643 522556 4824111 662 34
18:00:41 4/19/2010 4 19 2010 18 746 526075 4824125 542 40
0:00:38 4/21/2010 4 21 2010 0 746 526911 4824128 534 40
22:00:48 4/11/2014 4 11 2014 22 913 522946 4824115 624 40
18:00:53 4/20/2010 4 20 2010 18 640 527321 4824131 535 40
8:00:53 11/25/2010 11 25 2010 8 746 527497 4824132 535 40
18:01:05 4/5/2010 4 5 2010 18 640 523816 4824119 626 40
12:00:56 1/24/2013 1 24 2013 12 670 529750 4824143 533 40
0:00:53 4/12/2012 4 12 2012 0 677 522322 4824116 682 17
2:00:48 1/8/2014 1 8 2014 2 916 523030 4824119 624 40
0:01:49 3/30/2013 3 30 2013 0 671 523028 4824119 624 40
10:00:48 4/10/2010 4 10 2010 10 746 528682 4824141 541 40
6:00:56 4/8/2010 4 8 2010 6 646 523803 4824122 626 40
22:00:54 3/29/2013 3 29 2013 22 671 523028 4824120 624 40
4:00:47 4/8/2010 4 8 2010 4 646 523803 4824123 626 40
0:00:55 3/30/2013 3 30 2013 0 677 522949 4824120 624 40
6:00:53 4/4/2013 4 4 2013 6 671 523785 4824124 626 40
14:00:23 1/24/2013 1 24 2013 14 670 529749 4824149 533 40
22:00:53 3/29/2013 3 29 2013 22 677 522948 4824123 624 40
2:01:07 4/6/2010 4 6 2010 2 653 523433 4824128 625 40
12:01:24 5/1/2010 5 1 2010 12 652 525247 4824135 544 40
6:00:42 4/14/2009 4 14 2009 6 635 522644 4824127 662 34
16:00:17 5/1/2010 5 1 2010 16 652 525225 4824136 544 40
4:00:53 4/14/2009 4 14 2009 4 635 522637 4824127 662 34
2:00:47 4/14/2009 4 14 2009 2 635 522637 4824129 662 34
18:01:21 11/29/2012 11 29 2012 18 677 523187 4824135 625 40
6:00:53 4/15/2010 4 15 2010 6 642 526145 4824146 542 40
8:01:22 4/19/2009 4 19 2009 8 642 525973 4824146 543 40
14:00:53 5/1/2010 5 1 2010 14 652 525240 4824143 544 40
4:00:56 4/4/2013 4 4 2013 4 671 523785 4824138 626 40
16:00:41 2/10/2010 2 10 2010 16 644 530674 4824166 531 40
0:00:54 5/1/2010 5 1 2010 0 652 525230 4824145 544 40
10:00:43 5/1/2009 5 1 2009 10 648 524733 4824145 546 40
6:01:03 4/21/2010 4 21 2010 6 746 526907 4824153 534 40
18:01:11 1/28/2010 1 28 2010 18 642 523643 4824141 626 40
18:00:48 1/30/2010 1 30 2010 18 644 525773 4824149 543 40
12:00:27 1/21/2013 1 21 2013 12 670 528163 4824159 539 40
22:00:54 4/13/2009 4 13 2009 22 637 522913 4824141 624 40
12:00:53 3/31/2013 3 31 2013 12 671 523682 4824144 626 40
16:00:48 4/6/2010 4 6 2010 16 653 524630 4824149 546 40
0:00:47 11/30/2011 11 30 2011 0 663 523190 4824145 625 40
8:01:24 12/3/2009 12 3 2009 8 640 525607 4824155 543 40
0:02:00 4/14/2009 4 14 2009 0 637 522910 4824145 624 40
6:00:54 4/21/2009 4 21 2009 6 641 522902 4824147 624 40



18:00:15 4/12/2012 4 12 2012 18 673 525576 4824159 543 40
14:00:41 1/21/2013 1 21 2013 14 670 528180 4824170 539 40
4:00:54 4/21/2009 4 21 2009 4 641 522902 4824150 624 40
18:00:53 4/13/2008 4 13 2008 18 632 522554 4824150 662 34
22:00:53 1/30/2010 1 30 2010 22 644 525772 4824163 543 40
12:00:17 2/1/2010 2 1 2010 12 639 524138 4824157 616 40
10:01:10 5/17/2011 5 17 2011 10 666 525156 4824162 545 40
10:00:54 2/5/2010 2 5 2010 10 642 527155 4824170 534 40
10:00:53 4/10/2010 4 10 2010 10 642 528532 4824176 541 40
18:00:44 5/2/2009 5 2 2009 18 646 523246 4824156 625 40
22:00:54 12/5/2013 12 5 2013 22 917 527462 4824174 535 40
0:00:48 1/29/2010 1 29 2010 0 642 523547 4824160 625 40
2:00:38 4/21/2009 4 21 2009 2 641 522905 4824158 624 40
14:00:43 2/1/2010 2 1 2010 14 639 524174 4824163 616 40
22:00:43 4/19/2008 4 19 2008 22 636 522624 4824158        662     34
14:00:56        1/21/2010       1       21      2010    14      639     527793  4824179 536     40
10:00:56        2/1/2010        2       1       2010    10      639     524114  4824165 616     40
22:00:48        1/21/2010       1       21      2010    22      639     526668  4824175 538     40
12:00:53        4/7/2010        4       7       2010    12      652     524548  4824168 546     40
14:00:44        4/23/2011       4       23      2011    14      664     523840  4824166 626     40
12:00:48        4/26/2011       4       26      2011    12      650     524025  4824167 616     40
0:00:41 4/20/2008       4       20      2008    0       636     522621  4824165 662     34
4:01:48 2/5/2010        2       5       2010    4       642     526898  4824181 534     40
22:00:53        4/14/2012       4       14      2012    22      678     522435  4824165 683     5
12:00:46        4/8/2014        4       8       2014    12      916     523277  4824170 625     40
18:00:53        11/29/2009      11      29      2009    18      638     523206  4824171 625     40
6:01:41 2/5/2010        2       5       2010    6       642     526928  4824185 534     40
8:00:56 2/2/2010        2       2       2010    8       639     524289  4824175 616     40
6:00:16 5/1/2010        5       1       2010    6       652     525300  4824181 544     40
16:00:42        2/1/2010        2       1       2010    16      639     524190  4824178 616     40
20:00:52        12/20/2012      12      20      2012    20      666     530271  4824203 532     40
22:00:56        4/20/2010       4       20      2010    22      746     526925  4824189 534     40
2:00:48 2/11/2010       2       11      2010    2       639     525175  4824186 544     40
22:01:54        1/28/2010       1       28      2010    22      642     523533  4824181 625     40
4:00:56 2/11/2010       2       11      2010    4       639     525172  4824188 544     40
10:00:54        12/25/2013      12      25      2013    10      916     527180  4824201 534     40
18:00:53        2/11/2013       2       11      2013    18      666     523684  4824189 626     40
8:00:54 4/13/2010       4       13      2010    8       643     523519  4824189 625     40
20:01:12        12/9/2013       12      9       2013    20      909     527740  4824207 536     40
18:00:47        4/13/2009       4       13      2009    18      637     523831  4824192 626     40
10:00:09        4/24/2010       4       24      2010    10      639     523845  4824193 626     40
6:00:54 12/14/2013      12      14      2013    6       913     529230  4824215 537     40
12:00:47        4/11/2010       4       11      2010    12      655     525829  4824206 543     40
0:00:53 4/14/2008       4       14      2008    0       632     522601  4824195 662     34
22:00:54        2/8/2010        2       8       2010    22      644     529658  4824223 533     40
18:00:53        4/7/2010        4       7       2010    18      653     523168  4824200 625     40
0:00:48 2/9/2010        2       9       2010    0       644     529886  4824227 533     40
14:00:55        4/14/2014       4       14      2014    14      908     526279  4824213 542     40
18:01:03        2/8/2010        2       8       2010    18      644     529633  4824227 533     40
16:00:54        4/13/2010       4       13      2010    16      639     528956  4824224 540     40
16:00:46        12/25/2013      12      25      2013    16      916     528522  4824222 541     40
4:00:54 1/9/2010        1       9       2010    4       642     523875  4824205 626     40
2:00:52 2/5/2010        2       5       2010    2       642     526856  4824217 534     40
18:00:48        4/12/2010       4       12      2010    18      640     527118  4824218 534     40



2:00:53 2/9/2010        2       9       2010    2       644     529894  4824231 533     40
8:00:55 11/25/2010      11      25      2010    8       642     525845  4824216 543     40
8:00:53 2/11/2010       2       11      2010    8       639     525207  4824215 544     40
6:00:24 2/11/2010       2       11      2010    6       639     525210  4824216 544     40
18:00:48        2/2/2010        2       2       2010    18      644     526779  4824223 538     40
2:00:53 4/25/2010       4       25      2010    2       646     523872  4824213 626     40
18:00:42        4/16/2010       4       16      2010    18      646     522522  4824213 683     5
6:00:54 1/23/2010       1       23      2010    6       639     527310  4824234 535     40
22:00:35        4/21/2012       4       21      2012    22      676     523269  4824219 625     40
22:00:53        4/20/2009       4       20      2009    22      641     522985  4824219 624     40
10:00:47        1/31/2010       1       31      2010    10      644     526054  4824233 542     40
18:00:30        11/30/2010      11      30      2010    18      801     525004  4824230 545     40
14:00:47        4/13/2010       4       13      2010    14      650     524623  4824229 546     40
14:00:54        4/9/2010        4       9       2010    14      654     526898  4824238 534     40
10:00:56        1/30/2010       1       30      2010    10      644     525305  4824232 544     40
18:02:19        4/25/2010       4       25      2010    18      640     522921  4824226 660     28
6:00:54 2/9/2010        2       9       2010    6       644     529931  4824254 533     40
6:00:49 4/25/2010       4       25      2010    6       640     523422  4824228 622     40
10:01:18        2/9/2010        2       9       2010    10      644     530152  4824256 532     40
4:01:12 2/9/2010        2       9       2010    4       644     529923  4824255 533     40
0:00:53 4/21/2009       4       21      2009    0       641     522990  4824229 660     28
22:01:11        4/18/2010       4       18      2010    22      640     527030  4824245 534     40
2:00:54 5/1/2010        5       1       2010    2       652     525085  4824239 527     40
6:00:36 2/2/2010        2       2       2010    6       639     524275  4824237 615     40
22:00:53        11/29/2011      11      29      2011    22      801     523398  4824234 622     40
18:00:47        4/18/2010       4       18      2010    18      654     526011  4824245 542     40
4:00:56 2/2/2010        2       2       2010    4       639     524275  4824239 615     40
8:00:41 2/1/2010        2       1       2010    8       639     524101  4824241 615     40
18:00:44        4/5/2010        4       5       2010    18      650     522502  4824237 678     20
8:00:40 2/9/2010        2       9       2010    8       644     529947  4824266 533     40
12:00:43        1/30/2010       1       30      2010    12      644     525298  4824249 526     40
14:00:54        2/5/2010        2       5       2010    14      642     527201  4824258 535     40
4:00:54 5/1/2010        5       1       2010    4       652     525100  4824250 527     40
10:00:27        4/10/2010       4       10      2010    10      655     529120  4824267 522     40
16:00:32        2/5/2010        2       5       2010    16      642     527312  4824260 517     40
18:00:48        2/1/2010        2       1       2010    18      639     524219  4824249 615     40
18:00:53        4/5/2010        4       5       2010    18      644     522713  4824244 661     5
12:00:53        1/23/2013       1       23      2013    12      670     528230  4824265 520     40
4:00:54 4/25/2010       4       25      2010    4       640     523438  4824247 622     40
6:00:56 2/1/2010        2       1       2010    6       639     524103  4824251 615     40
2:00:48 2/2/2010        2       2       2010    2       639     524252  4824253 615     40
6:00:53 1/8/2010        1       8       2010    6       642     523619  4824251 623     40
0:00:48 2/2/2010        2       2       2010    0       639     524250  4824253 615     40
22:00:49        2/1/2010        2       1       2010    22      639     524217  4824253 615     40
12:00:47        2/5/2010        2       5       2010    12      642     527195  4824265 517     40
18:00:51        11/29/2011      11      29      2011    18      801     523328  4824251 622     40
20:00:44        3/29/2013       3       29      2013    20      658     522977  4824251 660     28
4:01:16 1/23/2010       1       23      2010    4       639     527363  4824269 517     40
2:00:47 1/29/2010       1       29      2010    2       642     523400  4824254 622     40
8:01:12 4/19/2010       4       19      2010    8       640     526671  4824267 521     40
16:01:16        4/6/2010        4       6       2010    16      746     524752  4824260 528     40
20:00:32        12/24/2012      12      24      2012    20      666     527053  4824269 516     40
10:00:54        2/4/2010        2       4       2010    10      644     527310  4824274 517     40
16:00:46        2/2/2010        2       2       2010    16      644     526532  4824273 521     40



22:00:47        4/14/2009       4       14      2009    22      637     523050  4824261 660     28
4:00:54 4/15/2009       4       15      2009    4       637     523051  4824261 660     28
22:00:21        4/13/2008       4       13      2008    22      636     522686  4824260 661     5
4:00:39 1/8/2010        1       8       2010    4       642     523617  4824264 623     40
14:01:09        4/26/2009       4       26      2009    14      646     523456  4824264 622     40
2:00:36 4/15/2009       4       15      2009    2       637     523050  4824263 660     28
6:00:43 4/15/2009       4       15      2009    6       637     523050  4824263 660     28
0:00:54 4/15/2009       4       15      2009    0       637     523051  4824263 660     28
10:00:56        4/10/2012       4       10      2012    10      678     525500  4824274 526     40
18:00:55        2/1/2010        2       1       2010    18      639     524233  4824270 615     40
8:00:49 11/25/2010      11      25      2010    8       650     524346  4824271 615     40
10:01:17        5/17/2011       5       17      2011    10      664     525257  4824275 526     40
16:00:53        1/24/2013       1       24      2013    16      670     529838  4824295 515     40
16:00:48        2/11/2013       2       11      2013    16      666     523736  4824272 623     40
14:01:03        2/2/2010        2       2       2010    14      644     526599  4824285 521     40
14:00:50        4/11/2010       4       11      2010    14      655     525460  4824281 526     40
16:01:11        4/26/2009       4       26      2009    16      640     526572  4824285 521     40
10:00:20        4/26/2009       4       26      2009    10      644     525291  4824281 526     40
10:00:26        4/10/2012       4       10      2012    10      658     525498  4824283 526     40
8:00:54 12/14/2013      12      14      2013    8       913     530506  4824305 513     40
4:00:55 4/14/2009       4       14      2009    4       638     522724  4824275 661     5
0:00:43 4/14/2008       4       14      2008    0       636     522731  4824276 661     5
12:00:23        2/2/2010        2       2       2010    12      644     526616  4824290 521     40
0:00:48 2/11/2010       2       11      2010    0       639     525169  4824285 526     40
4:00:56 1/8/2014        1       8       2014    4       916     523019  4824278 660     28
6:00:42 4/14/2009       4       14      2009    6       638     522730  4824278 661     5
14:01:30        4/16/2010       4       16      2010    14      640     525012  4824287 527     40
12:00:48        2/4/2010        2       4       2010    12      644     527354  4824296 517     40
22:00:36        4/11/2010       4       11      2010    22      655     525010  4824288 527     40
2:00:48 3/30/2013       3       30      2013    2       671     522950  4824282 660     28
18:00:25        5/6/2011        5       6       2011    18      650     522263  4824280 680     4
0:00:54 2/5/2010        2       5       2010    0       642     526673  4824297 521     40
18:00:41        4/21/2010       4       21      2010    18      746     527138  4824300 516     40
6:00:11 4/25/2010       4       25      2010    6       746     523593  4824289 623     40
2:00:45 4/14/2009       4       14      2009    2       638     522742  4824287 661     5
18:01:21        2/4/2010        2       4       2010    18      642     526616  4824302 521     40
6:00:23 4/15/2009       4       15      2009    6       640     523024  4824290 660     28
10:00:41        4/20/2008       4       20      2008    10      637     523870  4824293 623     40
22:00:56        11/29/2011      11      29      2011    22      663     523112  4824291 660     28
20:00:33        12/21/2013      12      21      2013    20      916     529686  4824317 515     40
18:00:21        4/14/2009       4       14      2009    18      637     523896  4824294 623     40
18:00:56        12/23/2013      12      23      2013    18      918     527486  4824308 517     40
10:00:54        4/12/2014       4       12      2014    10      916     525792  4824303 525     40
20:00:54        4/21/2014       4       21      2014    20      908     524210  4824297 615     40
2:00:20 4/14/2008       4       14      2008    2       636     522745  4824294 661     5
4:00:41 2/1/2010        2       1       2010    4       639     524069  4824299 615     40
8:01:12 1/29/2010       1       29      2010    8       642     523246  4824297 622     40
18:00:54        3/29/2013       3       29      2013    18      679     522876  4824296 660 28
22:00:44 2/4/2010 2 4 2010 22 642 526619 4824310 521 40
10:00:47 1/23/2013 1 23 2013 10 670 528216 4824317 520 40
16:00:50 1/21/2013 1 21 2013 16 670 528277 4824318 520 40
22:00:48 4/5/2010 4 5 2010 22 644 523264 4824298 622 40
10:00:21 4/26/2011 4 26 2011 10 650 524139 4824302 615 40
6:00:47 2/3/2010 2 3 2010 6 644 527309 4824314 517 40



2:00:56 2/1/2010 2 1 2010 2 639 524075 4824303 615 40
14:00:50 12/23/2013 12 23 2013 14 918 527504 4824317 517 40
2:00:48 4/27/2012 4 27 2012 2 657 524231 4824305 615 40
6:00:48 4/12/2014 4 12 2014 6 909 523264 4824303 622 40
18:00:56 11/28/2009 11 28 2009 18 643 523129 4824303 660 28
8:01:50 2/3/2010 2 3 2010 8 644 527330 4824319 517 40
16:00:53 4/20/2008 4 20 2008 16 637 524054 4824307 615 40
2:00:56 4/12/2014 4 12 2014 2 909 523362 4824305 622 40
8:01:00 12/8/2013 12 8 2013 8 916 530175 4824333 514 40
4:00:23 4/13/2008 4 13 2008 4 632 522756 4824304 660 28
4:00:41 4/12/2014 4 12 2014 4 909 523265 4824306 622 40
22:00:35 11/28/2009 11 28 2009 22 643 523159 4824306 622 40
18:00:41 4/17/2010 4 17 2010 18 640 526459 4824319 521 40
22:00:53 4/12/2008 4 12 2008 22 632 522785 4824306 660 28
0:00:55 4/14/2009 4 14 2009 0 638 522810 4824307 660 28
4:00:54 4/27/2012 4 27 2012 4 657 524222 4824312 615 40
6:00:36 4/13/2008 4 13 2008 6 632 522793 4824307 660 28
8:00:56 4/26/2011 4 26 2011 8 650 524037 4824311 615 40
0:00:43 4/14/2008 4 14 2008 0 631 522981 4824308 660 28
12:00:39 4/12/2014 4 12 2014 12 916 525802 4824320 525 40
2:00:44 4/13/2008 4 13 2008 2 632 522788 4824309 660 28
4:00:47 2/4/2010 2 4 2010 4 644 527302 4824326 517 40
12:00:15 4/9/2010 4 9 2010 12 654 526673 4824325 521 40
6:00:41 1/29/2010 1 29 2010 6 642 523252 4824312 622 40
10:00:21 4/13/2008 4 13 2008 10 632 522709 4824312 661 5
14:00:54 4/20/2008 4 20 2008 14 637 524042 4824317 615 40
14:00:59 2/11/2013 2 11 2013 14 666 523799 4824317 623 40
18:00:47 4/26/2010 4 26 2010 18 644 525397 4824324 526 40
12:00:42 4/20/2008 4 20 2008 12 637 523955 4824319 623 40
0:00:17 4/13/2008 4 13 2008 0 632 522789 4824315 660 28
4:00:54 2/8/2013 2 8 2013 4 666 522620 4824316 661 5
4:01:23 1/29/2010 1 29 2010 4 642 523253 4824318 622 40
2:00:48 4/16/2008 4 16 2008 2 637 522624 4824316 661 5
18:00:53 5/2/2011 5 2 2011 18 668 529156 4824342 522 40
8:00:48 12/1/2010 12 1 2010 8 642 526748 4824332 521 40
12:00:24 1/29/2010 1 29 2010 12 642 523240 4824319 622 40
10:00:47 4/11/2012 4 11 2012 10 678 525377 4824327 526 40
22:00:20 4/15/2008 4 15 2008 22 637 522620 4824318 661 5
16:01:27 3/29/2013 3 29 2013 16 679 523223 4824321 622 40
8:00:55 4/20/2008 4 20 2008 8 637 523830 4824323 623 40
18:00:56 5/5/2011 5 5 2011 18 650 523571 4824323 623 40
18:00:50 1/21/2013 1 21 2013 18 670 528283 4824341 520 40
2:01:50 2/8/2013 2 8 2013 2 666 522624 4824320 661 5
0:00:48 4/16/2008 4 16 2008 0 637 522626 4824320 661 5
22:00:47 4/13/2008 4 13 2008 22 631 522745 4824321 661 5
10:00:26 4/8/2010 4 8 2010 10 642 525141 4824329 527 40
18:00:54 4/26/2011 4 26 2011 18 650 523302 4824323 622 40
18:02:56 4/5/2012 4 5 2012 18 666 526087 4824333 524 40
6:01:11 2/8/2013 2 8 2013 6 666 522615 4824321 661 5
16:00:41 2/8/2010 2 8 2010 16 644 528934 4824346 522 40
12:00:54 4/8/2010 4 8 2010 12 642 525141 4824331 527 40
16:00:49 4/10/2012 4 10 2012 16 678 526237 4824336 524 40
8:00:35 2/8/2013 2 8 2013 8 666 522618 4824324 661 5
0:00:53 4/12/2014 4 12 2014 0 913 523020 4824325 660 28



10:00:46 1/29/2010 1 29 2010 10 642 523257 4824326 622 40
14:00:41 1/29/2010 1 29 2010 14 642 523237 4824327 622 40
22:00:49 4/11/2012 4 11 2012 22 674 522913 4824329 660 28
0:00:54 1/22/2013 1 22 2013 0 670 528295 4824350 520 40
8:00:37 2/4/2010 2 4 2010 8 644 527427 4824347 517 40
22:00:51 1/21/2013 1 21 2013 22 670 528286 4824351 520 40
6:00:53 2/4/2010 2 4 2010 6 644 527426 4824349 517 40
2:01:11 4/14/2008 4 14 2008 2 631 523014 4824332 660 28
4:00:53 4/16/2008 4 16 2008 4 637 522641 4824331 661 5
2:01:11 2/4/2010 2 4 2010 2 644 527482 4824353 517 40
20:00:23 1/21/2013 1 21 2013 20 670 528284 4824357 520 40
10:00:41 1/22/2013 1 22 2013 10 670 528201 4824357 520 40
22:01:26 2/2/2010 2 2 2010 22 644 526977 4824353 516 40
2:01:11 5/22/2010 5 22 2010 2 639 524259 4824344 615 40
6:00:55 4/21/2014 4 21 2014 6 917 523207 4824341 622 40
6:00:13 4/16/2008 4 16 2008 6 637 522621 4824339 661 5
8:01:24 12/8/2013 12 8 2013 8 909 530218 4824369 514 40
18:00:46 4/21/2009 4 21 2009 18 641 523388 4824342 622 40
0:00:53 2/4/2010 2 4 2010 0 644 527502 4824360 517 40
2:00:34 4/12/2014 4 12 2014 2 913 523006 4824343 660 28
12:01:29 4/12/2014 4 12 2014 12 909 524980 4824352 527 40
4:00:22 12/16/2008 12 16 2008 4 632 522322 4824343 680 4
18:00:48 2/2/2010 2 2 2010 18 644 526954 4824363 516 40
6:00:48 3/30/2013 3 30 2013 6 671 522908 4824348 660 28
2:01:10 4/6/2010 4 6 2010 2 650 524232 4824352 615 40
2:00:49 12/10/2012 12 10 2012 2 666 530727 4824379 513 40
12:00:54 1/22/2013 1 22 2013 12 670 528161 4824368 520 40
4:00:55 3/30/2013 3 30 2013 4 671 522909 4824348 660 28
12:00:49 2/9/2010 2 9 2010 12 644 530206 4824381 514 40
18:00:54 1/8/2010 1 8 2010 18 642 523877 4824355 623 40
2:00:48 12/16/2008 12 16 2008 2 632 522323 4824350 680 4
2:01:07 1/8/2010 1 8 2010 2 642 523338 4824354 622 40
22:00:48 1/7/2010 1 7 2010 22 642 523345 4824354 622 40
4:00:59 1/22/2013 1 22 2013 4 670 528305 4824374 520 40
18:00:54 2/3/2010 2 3 2010 18 644 527520 4824371 517 40
18:00:54 1/7/2010 1 7 2010 18 642 523343 4824355 622 40
10:00:21 5/1/2009 5 1 2009 10 645 526534 4824367 521 40
0:00:53 1/8/2010 1 8 2010 0 642 523341 4824356 622 40
4:00:50 4/12/2014 4 12 2014 4 913 523148 4824356 660 28
6:00:23 4/12/2014 4 12 2014 6 913 523151 4824356 660 28
8:00:56 1/22/2013 1 22 2013 8 670 528306 4824376 520 40
2:00:53 1/22/2013 1 22 2013 2 670 528302 4824376 520 40
10:00:42 12/25/2012 12 25 2012 10 666 525770 4824369 525 40
14:00:30 1/22/2013 1 22 2013 14 670 528152 4824378 520 40
12:00:44 4/22/2009 4 22 2009 12 645 525820 4824369 525 40
12:00:47 2/3/2010 2 3 2010 12 644 527435 4824376 517 40
4:00:54 4/25/2010 4 25 2010 4 746 523713 4824363 623 40
16:00:41 4/20/2014 4 20 2014 16 909 523570 4824363 623 40
22:00:53 1/8/2010 1 8 2010 22 642 523879 4824364 623 40
6:00:42 1/22/2013 1 22 2013 6 670 528303 4824382 520 40
0:01:14 11/29/2009 11 29 2009 0 643 523238 4824363 622 40
12:00:53 4/10/2010 4 10 2010 12 655 529349 4824388 519 40
6:00:55 4/26/2009 4 26 2009 6 639 523069 4824364 660 28
10:00:55 2/3/2010 2 3 2010 10 644 527436 4824381 517 40



18:00:54 4/20/2009 4 20 2009 18 641 523162 4824366 622 40
14:00:54 2/8/2010 2 8 2010 14 644 528398 4824389 520 40
0:00:55 4/19/2009 4 19 2009 0 642 526112 4824380 524 40
8:00:56 4/26/2009 4 26 2009 8 640 527160 4824385 516 40
0:00:41 2/1/2010 2 1 2010 0 639 524091 4824374 615 40
22:00:45 4/18/2009 4 18 2009 22 642 526112 4824382 524 40
18:01:46 2/8/2010 2 8 2010 18 644 529207 4824395 519 40
16:00:52 1/29/2010 1 29 2010 16 642 523224 4824372 622 40
6:00:53 1/14/2014 1 14 2014 6 913 528137 4824392 520 40
6:00:50 4/6/2010 4 6 2010 6 640 524229 4824379 615 40
12:00:53 4/12/2014 4 12 2014 12 908 524943 4824382 527 40
8:00:24 5/1/2012 5 1 2012 8 676 524073 4824379 615 40
18:00:47 4/14/2008 4 14 2008 18 637 523021 4824375 660 28
0:00:48 2/3/2010 2 3 2010 0 644 527181 4824391 516 40
18:00:53 4/20/2009 4 20 2009 18 641 523388 4824378 622 40
14:00:42 4/20/2009 4 20 2009 14 641 523616 4824378 623 40
4:00:53 4/6/2010 4 6 2010 4 640 524230 4824381 615 40
6:00:35 1/8/2014 1 8 2014 6 916 523147 4824377 660 28
16:00:53 4/14/2008 4 14 2008 16 637 523055 4824378 660 28
10:00:54 5/1/2012 5 1 2012 10 676 524087 4824383 615 40
6:01:11 4/19/2009 4 19 2009 6 642 526146 4824391 524 40
4:00:54 4/9/2013 4 9 2013 4 663 524361 4824385 528 40
16:00:54 1/22/2013 1 22 2013 16 670 528098 4824401 520 40
14:00:55 2/3/2010 2 3 2010 14 644 527422 4824399 517 40
2:00:42 4/11/2012 4 11 2012 2 674 523431 4824384 622 40
18:00:53 4/21/2010 4 21 2010 18 640 527847 4824401 518 40
22:01:20 1/31/2010 1 31 2010 22 639 524074 4824387 615 40
14:00:44 2/9/2010 2 9 2010 14 644 530168 4824413 514 40
2:00:23 4/15/2009 4 15 2009 2 640 523032 4824385 660 28
22:00:56 4/14/2009 4 14 2009 22 640 523026 4824387 660 28
22:00:48 4/27/2012 4 27 2012 22 657 522754 4824386 679 12
0:01:07 11/23/2010 11 23 2010 0 651 527938 4824406 518 40
0:00:25 4/15/2009 4 15 2009 0 640 523031 4824388 660 28
4:01:11 4/14/2008 4 14 2008 4 636 523014 4824390 660 28
6:00:53 4/14/2008 4 14 2008 6 636 523012 4824391 660 28
2:00:37 4/19/2009 4 19 2009 2 642 526164 4824404 524 40
4:00:54 4/19/2009 4 19 2009 4 642 526162 4824404 524 40
2:00:49 1/14/2014 1 14 2014 2 913 528221 4824412 520 40
18:00:54 5/3/2011 5 3 2011 18 650 522504 4824392 678 20
16:00:34 12/23/2013 12 23 2013 16 918 527475 4824411 517 40
18:00:42 4/13/2008 4 13 2008 18 632 522990 4824395 660 28
8:00:48 4/21/2010 4 21 2010 8 746 526772 4824409 521 40
6:00:54 4/27/2012 4 27 2012 6 657 523905 4824399 623 40
8:00:57 11/30/2010 11 30 2010 8 642 523761 4824399 623 40
12:01:30 2/8/2010 2 8 2010 12 644 528395 4824417 520 40
20:00:49 2/8/2013 2 8 2013 20 666 522666 4824395 678 20
20:01:18 4/13/2014 4 13 2014 20 917 524907 4824404 527 40
4:00:53 1/14/2014 1 14 2014 4 913 528145 4824417 520 40
18:00:23 4/9/2012 4 9 2012 18 674 523479 4824399 622 40
6:01:02 12/5/2013 12 5 2013 6 916 527989 4824417 518 40
22:01:24 2/7/2013 2 7 2013 22 666 522661 4824398 678 20
18:00:52 4/5/2010 4 5 2010 18 642 523029 4824399 660 28
4:00:53 11/30/2010 11 30 2010 4 642 523763 4824402 623 40
8:00:37 11/29/2011 11 29 2011 8 663 523023 4824401 660 28



4:00:49 4/15/2009 4 15 2009 4 640 523041 4824401 660 28
22:00:30 4/13/2009 4 13 2009 22 638 522749 4824400 678 20
18:00:47 4/20/2008 4 20 2008 18 637 524006 4824404 615 40
4:00:56 2/8/2010 2 8 2010 4 644 527473 4824419 517 40
16:00:48 2/3/2010 2 3 2010 16 644 527504 4824419 517 40
6:00:54 11/30/2010 11 30 2010 6 642 523764 4824406 623 40
20:00:41 2/7/2013 2 7 2013 20 666 522703 4824402 678 20
16:00:48 4/13/2008 4 13 2008 16 632 523037 4824403 660 28
22:00:33 2/8/2013 2 8 2013 22 666 522673 4824402 678 20
22:00:49 4/4/2012 4 4 2012 22 677 523023 4824403 660 28
4:01:24 2/3/2010 2 3 2010 4 644 527239 4824419 517 40
18:00:52 2/10/2010 2 10 2010 18 639 525156 4824412 527 40
0:01:12 2/8/2013 2 8 2013 0 666 522675 4824403 678 20
18:00:27 4/15/2008 4 15 2008 18 637 523020 4824404 660 28
2:00:55 4/6/2010 4 6 2010 2 646 524175 4824411 615 40
18:00:48 4/21/2009 4 21 2009 18 641 522776 4824407 679 12
2:01:17 4/25/2010 4 25 2010 2 640 523833 4824410 623 40
18:00:53 12/16/2008 12 16 2008 18 635 522528 4824406 678 20
22:00:58 2/10/2010 2 10 2010 22 639 525158 4824415 527 40
20:00:42 11/29/2011 11 29 2011 20 663 523008 4824410 660 28
16:00:43 4/20/2009 4 20 2009 16 641 523638 4824413 623 40
8:01:06 4/3/2013 4 3 2013 8 671 524648 4824416 528 40
6:00:54 4/6/2010 4 6 2010 6 646 524279 4824416 615 40
18:00:41 4/11/2012 4 11 2012 18 674 523901 4824415 623 40
4:00:53 4/6/2010 4 6 2010 4 646 524278 4824418 615 40
2:00:57 4/5/2012 4 5 2012 2 677 523051 4824414 660 28
18:01:42 2/3/2010 2 3 2010 18 644 527609 4824432 518 40
2:01:11 4/6/2010 4 6 2010 2 644 524238 4824420 615 40
4:00:48 4/5/2012 4 5 2012 4 677 523025 4824416 660 28
18:00:54 4/14/2008 4 14 2008 18 637 522961 4824417 660 28
8:02:58 4/25/2011 4 25 2011 8 655 523114 4824418 660 28
4:00:24 4/17/2009 4 17 2009 4 642 523115 4824418 660 28
12:00:14 4/10/2010 4 10 2010 12 746 529124 4824442 522 40
20:01:11 12/10/2013 12 10 2013 20 909 528454 4824439 523 40
10:01:23 4/18/2010 4 18 2010 10 640 526413 4824432 521 40
6:00:48 4/17/2009 4 17 2009 6 642 523111 4824421 660 28
22:00:53 2/3/2010 2 3 2010 22 644 527606 4824438 518 40
14:00:53 1/30/2010 1 30 2010 14 644 525169 4824429 526 40
6:00:43 4/5/2012 4 5 2012 6 677 523020 4824423 660 28
2:00:21 4/14/2009 4 14 2009 2 637 523027 4824423 660 28
4:00:42 4/6/2010 4 6 2010 4 644 524331 4824429 615 40
10:00:54 4/13/2010 4 13 2010 10 640 526953 4824439 516 40
18:00:56 5/2/2011 5 2 2011 18 650 523634 4824427 623 40
8:00:48 4/17/2009 4 17 2009 8 642 523109 4824425 660 28
2:00:56 4/17/2009 4 17 2009 2 642 523119 4824426 660 28
18:00:31 4/19/2008 4 19 2008 18 637 522959 4824425 660 28
18:02:30 1/31/2010 1 31 2010 18 639 524107 4824431 615 40
2:00:50 4/26/2010 4 26 2010 2 746 523425 4824428 622 40
14:00:42 4/13/2008 4 13 2008 14 632 523021 4824428 660 28
6:00:48 4/6/2010 4 6 2010 6 644 524326 4824434 615 40
0:00:34 4/26/2010 4 26 2010 0 746 523425 4824431 622 40
18:00:47 4/27/2011 4 27 2011 18 650 523572 4824432 623 40
18:01:06 4/3/2012 4 3 2012 18 677 523072 4824431 660 28
22:00:47 4/13/2010 4 13 2010 22 746 522762 4824430 679 12



4:00:54 4/14/2009 4 14 2009 4 637 523059 4824431 660 28
18:00:14 4/19/2008 4 19 2008 18 636 522708 4824430 678 20
18:00:55 4/18/2009 4 18 2009 18 642 525942 4824442 525 40
8:01:05 11/28/2011 11 28 2011 8 801 523049 4824433 660 28
14:00:53 4/12/2010 4 12 2010 14 654 525114 4824440 527 40
18:01:10 4/17/2014 4 17 2014 18 914 522528 4824432 678 20
8:00:53 4/25/2010 4 25 2010 8 640 523361 4824435 622 40
22:00:19 4/10/2012 4 10 2012 22 674 523449 4824435 622 40
0:00:55 4/14/2010 4 14 2010 0 746 522758 4824435 679 12
10:00:53 4/3/2012 4 3 2012 10 677 523150 4824437 660 28
0:00:42 4/11/2012 4 11 2012 0 674 523450 4824439 622 40
18:00:50 2/7/2013 2 7 2013 18 666 523971 4824441 615 40
10:00:24 4/17/2009 4 17 2009 10 642 523139 4824438 660 28
14:00:53 4/23/2011 4 23 2011 14 663 522800 4824439 679 12
0:00:48 4/27/2010 4 27 2010 0 746 523404 4824443 622 40
12:00:54 4/13/2010 4 13 2010 12 640 526965 4824457 516 40
6:01:11 1/9/2010 1 9 2010 6 642 524424 4824448 528 40
18:00:53 11/30/2010 11 30 2010 18 801 525395 4824453 526 40
18:01:19 5/3/2011 5 3 2011 18 655 522569 4824446 678 20
18:00:54 4/25/2010 4 25 2010 18 640 523188 4824448 622 40
0:00:47 2/9/2013 2 9 2013 0 666 522761 4824449 679 12
8:01:17 12/5/2009 12 5 2009 8 638 523031 4824451 660 28
2:00:22 4/27/2011 4 27 2011 2 650 523055 4824451 660 28
2:00:17 5/1/2011 5 1 2011 2 650 523149 4824452 660 28
4:00:50 4/27/2011 4 27 2011 4 650 523047 4824451 660 28
6:00:41 4/27/2011 4 27 2011 6 650 523044 4824452 660 28
20:00:41 1/24/2013 1 24 2013 20 670 529864 4824479 515 40
14:00:12 12/25/2012 12 25 2012 14 666 525877 4824464 525 40
2:01:14 2/3/2010 2 3 2010 2 644 527258 4824470 517 40
18:00:42 2/9/2013 2 9 2013 18 666 523941 4824458 623 40
14:02:12 4/23/2011 4 23 2011 14 665 523110 4824456 660 28
6:00:55 4/11/2012 4 11 2012 6 674 523050 4824456 660 28
0:00:53 5/1/2011 5 1 2011 0 650 523149 4824457 660 28
22:00:53 4/7/2010 4 7 2010 22 653 522991 4824457 660 28
18:00:55 1/24/2013 1 24 2013 18 670 529866 4824484 515 40
18:00:53 4/5/2012 4 5 2012 18 677 523431 4824459 622 40
2:01:17 4/6/2010 4 6 2010 2 640 524206 4824462 615 40
10:00:36 1/11/2013 1 11 2013 10 670 523326 4824461 622 40
4:00:49 5/1/2011 5 1 2011 4 650 523126 4824460 660 28
6:00:22 5/1/2011 5 1 2011 6 650 523123 4824461 660 28
0:00:12 1/14/2014 1 14 2014 0 913 528593 4824482 523 40
18:00:47 11/28/2011 11 28 2011 18 801 523197 4824462 622 40
4:00:48 4/11/2012 4 11 2012 4 674 523053 4824462 660 28
10:00:20 4/25/2011 4 25 2011 10 655 523155 4824464 622 40
16:00:47 4/21/2009 4 21 2009 16 641 523486 4824465 622 40
22:00:23 4/30/2011 4 30 2011 22 650 523143 4824464 660 28
18:00:49 4/6/2009 4 6 2009 18 642 522894 4824463 679 12
18:00:22 4/2/2013 4 2 2013 18 671 524654 4824470 528 40
12:00:54 12/25/2012 12 25 2012 12 666 525868 4824475 525 40
22:00:54 4/5/2010 4 5 2010 22 642 523128 4824465 660 28
12:00:48 4/13/2008 4 13 2008 12 632 522990 4824466 660 28
18:00:50 4/13/2008 4 13 2008 18 636 522810 4824466 679 12
0:00:53 11/28/2010 11 28 2010 0 746 525937 4824481 525 40
10:00:48 2/8/2010 2 8 2010 10 644 528356 4824492 520 40



6:00:53 4/6/2010 4 6 2010 6 652 524301 4824477 615 40
18:00:18 4/25/2010 4 25 2010 18 746 523138 4824475 660 28
14:00:54 4/10/2010 4 10 2010 14 746 529526 4824500 519 40
4:00:47 4/6/2010 4 6 2010 4 652 524301 4824479 615 40
18:00:55 1/7/2010 1 7 2010 18 642 523809 4824478 623 40
6:00:41 4/20/2008 4 20 2008 6 637 523262 4824478 622 40
6:00:15 4/15/2008 4 15 2008 6 637 522975 4824478 660 28
4:00:54 4/15/2008 4 15 2008 4 637 522977 4824478 660 28
12:00:33 4/10/2010 4 10 2010 12 642 529104 4824502 522 40
6:00:47 4/22/2012 4 22 2012 6 676 523338 4824479 622 40
4:00:53 4/20/2008 4 20 2008 4 637 523262 4824481 622 40
0:00:54 4/15/2008 4 15 2008 0 637 522986 4824480 660 28
6:00:56 5/1/2012 5 1 2012 6 676 524191 4824484 615 40
4:00:14 4/26/2010 4 26 2010 4 746 523424 4824482 622 40
12:00:53 4/30/2009 4 30 2009 12 646 523331 4824482 622 40
20:01:12 4/10/2014 4 10 2014 20 914 522961 4824481 660 28
8:00:24 4/12/2012 4 12 2012 8 678 523745 4824484 623 40
18:00:44 1/8/2010 1 8 2010 18 642 524034 4824485 615 40
12:00:54 1/13/2013 1 13 2013 12 670 523491 4824484 622 40
12:01:12 12/21/2013 12 21 2013 12 916 529657 4824508 515 40
22:00:49 4/5/2010 4 5 2010 22 646 523153 4824483 622 40
22:00:19 4/14/2008 4 14 2008 22 637 523012 4824483 660 28
20:00:22 4/17/2014 4 17 2014 20 913 524708 4824490 528 40
18:00:43 11/28/2012 11 28 2012 18 670 530585 4824514 513 40
0:00:29 4/5/2012 4 5 2012 0 677 523030 4824485 660 28
0:00:53 1/22/2010 1 22 2010 0 639 526902 4824500 516 40
6:00:56 4/26/2010 4 26 2010 6 746 523467 4824489 622 40
18:00:43 4/13/2010 4 13 2010 18 746 523069 4824488 660 28
22:00:50 4/25/2010 4 25 2010 22 746 523322 4824490 622 40
14:00:41 4/25/2011 4 25 2011 14 655 523679 4824491 623 40
10:00:53 5/16/2011 5 16 2011 10 664 526296 4824501 524 40
8:01:07 1/8/2014 1 8 2014 8 916 523233 4824491 622 40
0:00:47 4/8/2010 4 8 2010 0 653 522954 4824490 660 28
18:00:53 4/15/2008 4 15 2008 18 637 522993 4824490 660 28
16:00:42 1/21/2010 1 21 2010 16 639 527672 4824509 518 40
18:01:08 4/4/2012 4 4 2012 18 677 523516 4824494 622 40
14:00:44 4/30/2009 4 30 2009 14 646 523337 4824494 622 40
10:00:42 4/20/2009 4 20 2009 10 645 526095 4824506 524 40
0:00:49 4/20/2010 4 20 2010 0 652 523459 4824497 622 40
16:00:53 4/6/2010 4 6 2010 16 646 524667 4824502 528 40
18:00:56 12/26/2012 12 26 2012 18 666 524765 4824502 527 40
2:00:37 4/15/2008 4 15 2008 2 637 522981 4824497 660 28
8:00:56 4/27/2011 4 27 2011 8 650 523385 4824501 622 40
2:00:53 4/16/2014 4 16 2014 2 913 524075 4824505 615 40
18:00:47 1/29/2010 1 29 2010 18 642 523198 4824502 622 40
22:00:22 4/19/2010 4 19 2010 22 652 523455 4824503 622 40
18:00:41 1/22/2013 1 22 2013 18 670 528049 4824521 520 40
0:00:54 4/27/2012 4 27 2012 0 657 524063 4824506 615 40
10:00:50 4/11/2012 4 11 2012 10 666 525481 4824513 526 40
16:00:27 1/13/2013 1 13 2013 16 670 523564 4824507 623 40
4:00:48 4/15/2010 4 15 2010 4 644 525976 4824516 524 40
6:00:47 4/15/2010 4 15 2010 6 644 525974 4824516 524 40
8:00:53 1/30/2010 1 30 2010 8 642 523294 4824507 622 40
14:00:55 4/27/2011 4 27 2011 14 650 523623 4824511 623 40



18:00:43 4/21/2014 4 21 2014 18 908 524902 4824517 527 40
0:00:50 4/7/2009 4 7 2009 0 642 522990 4824510 660 28
18:00:48 12/1/2010 12 1 2010 18 650 523976 4824514 615 40
4:00:55 4/7/2009 4 7 2009 4 642 522988 4824511 660 28
2:00:45 4/7/2009 4 7 2009 2 642 522987 4824512 660 28
6:00:47 4/7/2009 4 7 2009 6 642 522989 4824512 660 28
18:00:54 4/9/2012 4 9 2012 18 674 522754 4824511 679 12
22:00:54 1/13/2014 1 13 2014 22 913 528725 4824535 523 40
16:00:43 4/15/2008 4 15 2008 16 637 523098 4824514 660 28
8:00:53 1/8/2010 1 8 2010 8 642 523833 4824517 623 40
10:00:56 1/30/2010 1 30 2010 10 642 523458 4824517 622 40
12:00:47 1/11/2013 1 11 2013 12 670 523353 4824516 622 40
14:00:54 4/23/2011 4 23 2011 14 655 523808 4824518 623 40
4:00:41 11/22/2010 11 22 2010 4 651 526350 4824528 524 40
6:00:48 1/30/2010 1 30 2010 6 642 523285 4824517 622 40
4:00:56 1/30/2010 1 30 2010 4 642 523283 4824518 622 40
18:00:24 4/26/2010 4 26 2010 18 640 523474 4824519 622 40
16:00:42 4/27/2011 4 27 2011 16 650 523656 4824519 623 40
16:00:54 2/9/2010 2 9 2010 16 644 530043 4824546 514 40
18:00:44 5/4/2011 5 4 2011 18 658 523671 4824521 623 40
16:00:51 4/20/2009 4 20 2009 16 648 526705 4824533 521 40
10:00:44 4/21/2014 4 21 2014 10 908 524445 4824527 528 40
6:00:44 12/7/2013 12 7 2013 6 916 528193 4824543 520 40
22:00:49 5/1/2012 5 1 2012 22 676 523286 4824524 622 40
14:00:48 1/13/2013 1 13 2013 14 670 523541 4824525 622 40
10:00:23 4/21/2012 4 21 2012 10 666 525257 4824531 526 40
14:01:39 4/6/2010 4 6 2010 14 640 525660 4824533 525 40
14:00:43 4/13/2010 4 13 2010 14 642 524605 4824529 528 40
20:01:23 12/30/2013 12 30 2013 20 916 527957 4824543 518 40
16:00:33 4/30/2009 4 30 2009 16 646 523231 4824527 622 40
18:00:49 1/31/2010 1 31 2010 18 639 524164 4824530 615 40
22:00:42 1/9/2010 1 9 2010 22 642 525082 4824537 527 40
16:00:47 4/21/2014 4 21 2014 16 908 525018 4824537 527 40
6:00:54 4/17/2009 4 17 2009 6 637 523041 4824530 660 28
4:00:42 4/17/2009 4 17 2009 4 637 523040 4824531 660 28
18:00:53 11/26/2010 11 26 2010 18 650 528003 4824550 520 40
2:00:49 4/17/2009 4 17 2009 2 637 523040 4824534 660 28
10:00:07 1/13/2013 1 13 2013 10 670 523461 4824536 622 40
16:00:41 4/22/2009 4 22 2009 16 645 525555 4824544 526 40
18:01:41 4/12/2010 4 12 2010 18 642 526135 4824546 524 40
16:00:24 4/21/2009 4 21 2009 16 645 525923 4824546 525 40
22:00:11 4/6/2009 4 6 2009 22 642 522948 4824536 679 12
10:00:49 5/3/2008 5 3 2008 10 636 525436 4824545 526 40
18:00:41 4/20/2009 4 20 2009 18 645 526731 4824551 521 40
14:00:54 4/13/2010 4 13 2010 14 639 529262 4824563 519 40
16:00:23 2/7/2013 2 7 2013 16 666 524115 4824543 615 40
12:00:42 4/25/2011 4 25 2011 12 655 523648 4824543 623 40
0:00:43 1/23/2013 1 23 2013 0 670 528024 4824561 520 40
2:00:41 4/20/2010 4 20 2010 2 652 523439 4824544 622 40
22:00:53 1/22/2013 1 22 2013 22 670 528020 4824562 520 40
20:00:37 12/26/2012 12 26 2012 20 666 524759 4824550 527 40
0:00:53 1/30/2010 1 30 2010 0 642 523241 4824544 622 40
6:00:20 4/20/2010 4 20 2010 6 652 523468 4824545 622 40
2:00:42 11/29/2009 11 29 2009 2 643 523166 4824545 622 40



18:00:53 1/9/2010 1 9 2010 18 642 525084 4824552 527 40
2:00:54 1/30/2010 1 30 2010 2 642 523244 4824545 622 40
10:00:14 4/14/2008 4 14 2008 10 637 523054 4824545 660 28
18:00:54 12/10/2013 12 10 2013 18 909 529228 4824569 519 40
2:01:29 2/9/2013 2 9 2013 2 666 522774 4824546 679 12
2:00:53 11/30/2010 11 30 2010 2 642 524029 4824550 615 40
8:00:54 2/9/2013 2 9 2013 8 666 522784 4824547 679 12
6:00:54 1/13/2013 1 13 2013 6 670 523503 4824550 622 40
20:00:53 1/22/2013 1 22 2013 20 670 528020 4824567 520 40
8:00:42 1/13/2013 1 13 2013 8 670 523505 4824551 622 40
12:00:44 4/14/2008 4 14 2008 12 637 523132 4824550 660 28
4:00:47 2/9/2013 2 9 2013 4 666 522778 4824550 679 12
18:00:56 4/5/2010 4 5 2010 18 640 523244 4824551 622 40
8:00:42 4/21/2010 4 21 2010 8 640 526539 4824565 521 40
16:00:53 4/25/2011 4 25 2011 16 655 523615 4824554 623 40
14:00:55 3/25/2014 3 25 2014 14 913 530204 4824582 514 40
6:00:53 2/9/2013 2 9 2013 6 666 522770 4824554 679 12
12:00:26 1/31/2010 1 31 2010 12 644 526045 4824567 524 40
10:00:24 2/2/2010 2 2 2010 10 639 524426 4824562 528 40
14:00:31 4/14/2008 4 14 2008 14 637 523131 4824557 660 28
22:00:56 12/12/2010 12 12 2010 22 639 527852 4824576 518 40
22:01:01 4/21/2012 4 21 2012 22 665 523520 4824559 622 40
18:00:56 12/24/2012 12 24 2012 18 666 526992 4824575 516 40
12:00:51 2/2/2010 2 2 2010 12 639 524433 4824565 528 40
10:00:36 4/15/2008 4 15 2008 10 637 523123 4824564 660 28
8:00:48 4/15/2008 4 15 2008 8 637 523134 4824565 660 28
22:00:48 4/5/2010 4 5 2010 22 640 523257 4824566 622 40
16:00:53 1/30/2010 1 30 2010 16 644 525093 4824574 527 40
0:00:56 4/22/2012 4 22 2012 0 665 523516 4824570 622 40
2:00:46 4/22/2012 4 22 2012 2 676 523203 4824570 622 40
10:00:53 4/11/2012 4 11 2012 10 675 525505 4824579 526 40
18:00:48 1/29/2010 1 29 2010 18 642 523211 4824571 622 40
10:00:54 4/3/2013 4 3 2013 10 671 524720 4824577 528 40
2:00:42 4/22/2012 4 22 2012 2 665 523511 4824574 622 40
16:00:53 5/1/2011 5 1 2011 16 650 523730 4824576 623 40
4:00:47 5/1/2012 5 1 2012 4 676 524244 4824579 615 40
20:01:17 1/13/2014 1 13 2014 20 913 528819 4824597 522 40
14:00:19 4/15/2008 4 15 2008 14 637 523128 4824577 660 28
12:01:08 4/30/2009 4 30 2009 12 648 523219 4824578 622 40
22:00:47 1/29/2010 1 29 2010 22 642 523210 4824579 622 40
12:00:56 4/13/2010 4 13 2010 12 644 526766 4824592 521 40
4:00:54 4/22/2012 4 22 2012 4 676 523200 4824579 622 40
8:01:11 4/25/2010 4 25 2010 8 746 523576 4824583 623 40
8:00:44 4/6/2010 4 6 2010 8 653 524236 4824585 615 40
7:09:54 5/16/2013 5 16 2013 7 657 523261 4824582 622 40
18:00:44 11/28/2011 11 28 2011 18 801 523025 4824581 679 12
18:00:55 12/21/2013 12 21 2013 18 916 530100 4824613 514 40
18:01:09 11/29/2012 11 29 2012 18 671 522834 4824584 679 12
0:00:42 4/22/2012 4 22 2012 0 676 523382 4824587 622 40
14:00:54 1/11/2013 1 11 2013 14 670 523450 4824588 622 40
16:00:54 12/25/2012 12 25 2012 16 666 525844 4824597 525 40
18:00:42 4/21/2009 4 21 2009 18 645 525928 4824598 525 40
0:00:54 1/13/2013 1 13 2013 0 670 523483 4824590 622 40
10:00:47 4/13/2010 4 13 2010 10 644 526762 4824602 521 40



4:00:54 12/14/2013 12 14 2013 4 913 529775 4824616 515 40
22:00:47 12/26/2012 12 26 2012 22 666 524728 4824596 528 40
12:00:53 2/10/2010 2 10 2010 12 644 529713 4824618 515 40
14:01:24 2/10/2010 2 10 2010 14 644 529715 4824618 515 40
2:00:41 1/13/2013 1 13 2013 2 670 523471 4824595 622 40
16:00:24 5/1/2011 5 1 2011 16 667 523941 4824597 623 40
0:00:48 4/13/2010 4 13 2010 0 650 523166 4824595 622 40
16:00:13 1/11/2013 1 11 2013 16 670 523447 4824596 622 40
12:00:48 4/20/2009 4 20 2009 12 641 522991 4824595 679 12
4:00:50 1/13/2013 1 13 2013 4 670 523469 4824597 622 40
6:00:30 4/30/2010 4 30 2010 6 639 524314 4824601 615 40
6:00:41 4/26/2009 4 26 2009 6 634 523379 4824599 622 40
10:01:07 1/12/2013 1 12 2013 10 670 523488 4824600 622 40
14:00:54 1/30/2010 1 30 2010 14 639 524609 4824604 528 40
14:00:24 4/30/2009 4 30 2009 14 648 523289 4824601 622 40
2:00:49 1/23/2013 1 23 2013 2 670 528020 4824620 520 40
0:00:47 4/28/2012 4 28 2012 0 657 523101 4824602 660 28
16:00:48 4/16/2010 4 16 2010 16 652 525029 4824610 527 40
8:00:12 4/6/2010 4 6 2010 8 746 523910 4824607 623 40
14:00:39 1/12/2013 1 12 2013 14 670 523494 4824608 622 40
4:01:21 1/23/2013 1 23 2013 4 670 528022 4824627 520 40
18:00:53 1/30/2010 1 30 2010 18 644 525467 4824617 526 40
22:00:54 4/13/2008 4 13 2008 22 637 523106 4824609 660 28
14:00:42 4/6/2010 4 6 2010 14 655 526002 4824620 524 40
10:01:18 2/10/2010 2 10 2010 10 644 529718 4824636 515 40
22:00:28 1/12/2013 1 12 2013 22 670 523501 4824612 622 40
12:00:47 4/3/2013 4 3 2013 12 671 524770 4824617 527 40
18:00:54 12/25/2012 12 25 2012 18 666 525772 4824621 525 40
18:00:54 4/12/2010 4 12 2010 18 639 527057 4824626 516 40
0:01:11 12/27/2012 12 27 2012 0 666 524675 4824619 528 40
18:00:47 4/18/2009 4 18 2009 18 642 525898 4824625 525 40
18:00:54 11/29/2012 11 29 2012 18 677 522784 4824613 679 12
8:00:46 12/27/2012 12 27 2012 8 666 524665 4824621 528 40
18:00:49 4/19/2010 4 19 2010 18 652 523891 4824618 623 40
18:00:42 4/18/2010 4 18 2010 18 640 526615 4824630 521 40
2:00:57 12/27/2012 12 27 2012 2 666 524678 4824623 528 40
18:00:54 1/12/2013 1 12 2013 18 670 523513 4824619 622 40
12:00:54 1/12/2013 1 12 2013 12 670 523496 4824619 622 40
18:00:55 4/13/2008 4 13 2008 18 637 522968 4824617 679 12
18:00:26 1/11/2013 1 11 2013 18 670 523495 4824619 622 40
6:00:54 12/27/2012 12 27 2012 6 666 524680 4824624 528 40
18:01:53 2/9/2010 2 9 2010 18 644 529832 4824645 515 40
16:00:56 1/12/2013 1 12 2013 16 670 523503 4824620 622 40
4:00:54 12/27/2012 12 27 2012 4 666 524680 4824625 528 40
8:00:26 1/23/2013 1 23 2013 8 670 528029 4824638 520 40
6:00:48 1/23/2013 1 23 2013 6 670 528030 4824638 520 40
18:00:53 1/21/2010 1 21 2010 18 639 527726 4824638 518 40
14:00:49 4/16/2010 4 16 2010 14 650 524570 4824625 528 40
8:01:11 12/14/2012 12 14 2012 8 665 527005 4824635 516 40
20:00:53 1/12/2013 1 12 2013 20 670 523504 4824622 622 40
18:00:53 2/9/2010 2 9 2010 18 644 529912 4824649 515 40
18:00:47 1/13/2013 1 13 2013 18 670 523462 4824624 658 26
22:00:53 2/9/2010 2 9 2010 22 644 529828 4824650 515 40
8:00:37 2/10/2010 2 10 2010 8 644 529782 4824650 515 40



0:00:12 4/14/2008 4 14 2008 0 637 523087 4824626 675 17
8:00:59 2/8/2010 2 8 2010 8 644 527943 4824645 518 40
8:00:42 1/14/2013 1 14 2013 8 670 523509 4824629 658 26
6:01:11 2/10/2010 2 10 2010 6 644 529784 4824654 515 40
6:01:07 1/14/2013 1 14 2013 6 670 523506 4824630 658 26
4:01:18 4/30/2010 4 30 2010 4 639 524322 4824634 614 40
4:01:50 2/10/2010 2 10 2010 4 644 529774 4824657 515 40
6:00:41 1/12/2013 1 12 2013 6 670 523498 4824632 658 26
16:00:23 4/10/2010 4 10 2010 16 642 529638 4824658 515 40
6:00:47 2/8/2010 2 8 2010 6 644 527947 4824652 518 40
2:00:59 2/10/2010 2 10 2010 2 644 529812 4824662 515 40
8:00:42 1/12/2013 1 12 2013 8 670 523489 4824640 658 26
22:00:41 11/17/2013 11 17 2013 22 914 522745 4824638 677 0
22:00:53 4/26/2010 4 26 2010 22 746 523360 4824641 658 26
10:00:54 4/18/2009 4 18 2009 10 646 523362 4824641 658 26
10:00:44 4/14/2009 4 14 2009 10 637 523151 4824641 658 26
18:00:41 3/29/2013 3 29 2013 18 677 524157 4824645 614 40
8:00:27 4/14/2009 4 14 2009 8 637 523141 4824642 659 0
9:00:53 4/12/2010 4 12 2010 9 801 522725 4824642 677 0
12:01:11 4/15/2008 4 15 2008 12 637 523111 4824643 675 17
20:00:43 12/21/2012 12 21 2012 20 665 523976 4824646 614 40
12:00:53 4/27/2012 4 27 2012 12 657 523463 4824647 658 26
10:00:53 1/8/2010 1 8 2010 10 642 524187 4824649 614 40
2:00:49 1/12/2013 1 12 2013 2 670 523517 4824650 658 26
18:00:53 4/12/2010 4 12 2010 18 644 527078 4824664 499 40
0:00:53 1/12/2013 1 12 2013 0 670 523519 4824651 658 26
10:00:48 4/12/2014 4 12 2014 10 909 524922 4824656 510 40
10:00:42 4/19/2010 4 19 2010 10 652 523933 4824653 621 40
4:00:24 1/12/2013 1 12 2013 4 670 523518 4824652 658 26
6:00:49 11/22/2010 11 22 2010 6 651 526358 4824665 507 40
0:00:53 2/10/2010 2 10 2010 0 644 529837 4824680 498 40
22:00:14 1/11/2013 1 11 2013 22 670 523500 4824657 658 26
2:00:48 1/22/2010 1 22 2010 2 639 527473 4824672 500 40
14:00:47 2/8/2010 2 8 2010 14 639 526718 4824673 506 40
20:00:49 1/11/2013 1 11 2013 20 670 523497 4824663 658 26
8:00:43 4/19/2010 4 19 2010 8 652 524000 4824665 614 40
14:00:56 1/8/2010 1 8 2010 14 642 523702 4824665 621 40
8:00:43 4/5/2012 4 5 2012 8 677 523604 4824665 621 40
16:00:24 1/8/2010 1 8 2010 16 642 523700 4824666 621 40
10:00:57 4/12/2014 4 12 2014 10 908 524926 4824672 510 40
22:00:47 4/5/2010 4 5 2010 22 650 523709 4824669 621 40
16:00:52 4/23/2011 4 23 2011 16 665 522931 4824672 675 17
18:00:59 2/8/2010 2 8 2010 18 639 526757 4824687 506 40
14:00:54 4/10/2010 4 10 2010 14 655 529624 4824700 498 40
16:00:18 1/31/2010 1 31 2010 16 639 524142 4824681 614 40
2:00:48 4/20/2008 4 20 2008 2 637 523483 4824679 658 26
10:00:53 2/11/2013 2 11 2013 10 666 523313 4824683 658 26
18:00:12 4/19/2010 4 19 2010 18 652 523856 4824689 621 40
12:00:44 4/18/2009 4 18 2009 12 646 523576 4824689 621 40
12:00:22 2/8/2010 2 8 2010 12 639 526751 4824703 506 40
20:00:49 12/11/2013 12 11 2013 20 909 528462 4824713 505 40
12:01:11 4/27/2011 4 27 2011 12 650 523389 4824697 658 26
6:00:39 4/14/2008 4 14 2008 6 637 523131 4824697 675 17
10:00:53 4/21/2009 4 21 2009 10 641 523279 4824698 658 26



10:01:18 4/27/2012 4 27 2012 10 657 523545 4824700 658 26
4:00:54 4/14/2008 4 14 2008 4 637 523130 4824700 675 17
8:00:48 4/6/2010 4 6 2010 8 655 524357 4824706 511 40
14:01:24 4/6/2010 4 6 2010 14 644 525737 4824711 508 40
14:01:24 4/17/2009 4 17 2009 14 648 523293 4824703 658 26
22:00:50 12/13/2013 12 13 2013 22 909 528474 4824724 505 40
8:01:57 4/18/2009 4 18 2009 8 646 523346 4824705 658 26
4:00:54 4/22/2012 4 22 2012 4 665 523583 4824707 621 40
10:00:47 5/6/2009 5 6 2009 10 648 523484 4824708 658 26
18:00:35 4/3/2013 4 3 2013 18 671 525053 4824715 510 40
16:00:41 4/5/2012 4 5 2012 16 666 526151 4824719 507 40
2:00:48 4/14/2008 4 14 2008 2 637 523128 4824709 675 17
12:00:56 4/21/2011 4 21 2011 12 668 525982 4824721 507 40
14:01:18 12/25/2013 12 25 2013 14 916 528070 4824730 503 40
14:00:48 1/30/2010 1 30 2010 14 642 523698 4824713 621 40
16:00:50 2/8/2010 2 8 2010 16 639 526711 4824725 506 40
12:00:44 4/17/2009 4 17 2009 12 648 523291 4824713 658 26
18:00:55 4/25/2010 4 25 2010 18 650 524084 4824716 614 40
14:00:41 4/5/2012 4 5 2012 14 666 526158 4824732 507 40
10:00:40 4/25/2010 4 25 2010 10 746 523549 4824722 621 40
10:00:47 4/21/2011 4 21 2011 10 668 525966 4824731 508 40
8:00:23 5/1/2011 5 1 2011 8 650 523534 4824723 658 26
8:00:44 4/30/2008 4 30 2008 8 637 523461 4824723 658 26
2:00:54 3/26/2014 3 26 2014 2 913 526970 4824737 499 40
16:00:53 12/24/2012 12 24 2012 16 666 526994 4824739 499 40
14:00:56 4/10/2010 4 10 2010 14 642 529637 4824751 498 40
12:00:42 1/30/2010 1 30 2010 12 642 523550 4824728 621 40
8:00:53 4/12/2014 4 12 2014 8 913 523395 4824728 658 26
8:01:23 4/14/2008 4 14 2008 8 637 523081 4824727 675 17
10:00:43 3/29/2013 3 29 2013 10 658 523345 4824729 658 26
16:00:26 2/1/2010 2 1 2010 16 644 525211 4824736 509 40
12:01:37 3/29/2013 3 29 2013 12 677 523334 4824729 658 26
14:01:24 4/25/2010 4 25 2010 14 640 523560 4824730 621 40
8:00:48 4/27/2010 4 27 2010 8 640 523374 4824730 658 26
16:00:49 11/22/2010 11 22 2010 16 651 525842 4824739 508 40
12:00:35 4/25/2010 4 25 2010 12 640 523389 4824730 658 26
16:00:53 4/30/2009 4 30 2009 16 648 523113 4824730 675 17
14:00:54 1/31/2010 1 31 2010 14 639 524130 4824734 614 40
10:00:53 4/27/2010 4 27 2010 10 640 523373 4824733 658 26
12:00:59 2/11/2013 2 11 2013 12 666 523432 4824734 658 26
16:00:25 5/1/2012 5 1 2012 16 676 524469 4824738 511 40
14:01:05 3/29/2013 3 29 2013 14 677 524068 4824737 614 40
16:00:56 3/29/2013 3 29 2013 16 677 524098 4824738 614 40
12:01:13 5/1/2012 5 1 2012 12 676 524456 4824744 511 40
18:00:51 5/1/2012 5 1 2012 18 676 524474 4824745 511 40
10:00:49 5/4/2011 5 4 2011 10 658 523390 4824741 658 26
8:00:47 4/20/2010 4 20 2010 8 652 523532 4824742 658 26
10:00:38 4/27/2011 4 27 2011 10 650 523367 4824742 658 26
10:00:33 12/24/2012 12 24 2012 10 666 527107 4824756 499 40
14:00:24 5/1/2012 5 1 2012 14 676 524465 4824746 511 40
10:01:41 5/5/2010 5 5 2010 10 642 523392 4824743 658 26
0:00:44 4/27/2011 4 27 2011 0 650 523117 4824743 675 17
8:00:48 4/6/2010 4 6 2010 8 640 524685 4824749 511 40
14:00:39 5/1/2011 5 1 2011 14 667 523884 4824747 621 40



10:00:53 4/25/2010 4 25 2010 10 640 523392 4824745 658 26
4:01:05 1/14/2013 1 14 2013 4 670 523389 4824746 658 26
8:00:53 4/27/2012 4 27 2012 8 657 523528 4824748 658 26
10:00:44 4/30/2008 4 30 2008 10 637 523455 4824748 658 26
0:01:59 4/6/2010 4 6 2010 0 646 523217 4824749 676 14
0:01:29 1/14/2013 1 14 2013 0 670 523371 4824750 658 26
22:00:57 4/26/2011 4 26 2011 22 650 523110 4824750 675 17
2:00:54 1/14/2013 1 14 2013 2 670 523392 4824751 658 26
8:01:03 4/6/2010 4 6 2010 8 652 524533 4824756 511 40
22:00:53 1/13/2013 1 13 2013 22 670 523362 4824752 658 26
20:00:56 1/13/2013 1 13 2013 20 670 523365 4824752 658 26
8:00:43 2/11/2013 2 11 2013 8 666 523233 4824752 658 26
2:00:41 2/8/2010 2 8 2010 2 644 527848 4824770 502 40
10:00:55 4/12/2012 4 12 2012 10 678 523733 4824754 621 40
12:00:37 3/29/2013 3 29 2013 12 658 523352 4824753 658 26
10:00:54 4/15/2010 4 15 2010 10 642 526033 4824766 507 40
8:01:25 4/6/2010 4 6 2010 8 644 524801 4824762 510 40
0:01:26 4/6/2010 4 6 2010 0 650 523939 4824760 621 40
12:00:41 1/8/2010 1 8 2010 12 642 523865 4824761 621 40
18:00:55 4/20/2008 4 20 2008 18 637 523131 4824759 675 17
10:00:53 4/9/2012 4 9 2012 10 674 523327 4824760 658 26
16:00:42 4/5/2012 4 5 2012 16 677 523447 4824767 658 26
10:00:50 4/6/2010 4 6 2010 10 652 524533 4824772 511 40
16:01:24 4/25/2010 4 25 2010 16 640 523461 4824770 658 26
16:00:37 4/30/2008 4 30 2008 16 637 523961 4824773 614 40
6:00:30 11/18/2010 11 18 2010 6 639 523981 4824775 614 40
12:00:43 4/21/2009 4 21 2009 12 641 523364 4824775 658 26
12:00:42 4/21/2014 4 21 2014 12 908 524852 4824780 510 40
18:00:53 2/10/2010 2 10 2010 18 639 525037 4824782 510 40
0:01:50 4/6/2010 4 6 2010 0 644 524184 4824780 614 40
16:01:21 4/3/2012 4 3 2012 16 677 523422 4824779 658 26
16:00:48 11/29/2012 11 29 2012 16 671 523069 4824779 675 17
8:00:42 4/12/2010 4 12 2010 8 654 524670 4824785 511 40
16:00:54 11/29/2012 11 29 2012 16 677 523054 4824781 675 17
14:01:06 4/3/2012 4 3 2012 14 677 523407 4824783 658 26
10:00:42 11/30/2010 11 30 2010 10 801 525332 4824791 509 40
12:00:42 4/25/2010 4 25 2010 12 746 523545 4824788 658 26
14:00:53 2/1/2010 2 1 2010 14 644 525438 4824795 509 40
16:00:47 12/21/2013 12 21 2013 16 916 530070 4824816 497 40
18:00:42 4/20/2009 4 20 2009 18 645 526503 4824803 506 40
12:00:48 2/1/2010 2 1 2010 12 644 525442 4824799 509 40
12:00:55 4/3/2012 4 3 2012 12 677 523408 4824792 658 26
14:00:43 12/21/2013 12 21 2013 14 916 530071 4824820 497 40
8:00:56 12/11/2013 12 11 2013 8 909 528551 4824814 505 40
2:00:47 2/1/2010 2 1 2010 2 644 525437 4824802 509 40
18:00:40 3/29/2013 3 29 2013 18 658 524176 4824798 614 40
10:00:53 2/1/2010 2 1 2010 10 644 525444 4824804 509 40
14:00:42 4/16/2010 4 16 2010 14 655 524840 4824802 510 40
4:00:43 4/30/2010 4 30 2010 4 650 524438 4824801 511 40
16:01:20 4/13/2014 4 13 2014 16 908 523531 4824798 658 26
8:00:18 4/15/2010 4 15 2010 8 642 525842 4824808 508 40
16:00:33 1/31/2010 1 31 2010 16 644 525457 4824808 509 40
14:00:54 4/30/2008 4 30 2008 14 637 523907 4824803 621 40
16:00:47 4/17/2009 4 17 2009 16 648 524208 4824805 614 40



10:01:01 5/1/2011 5 1 2011 10 650 523485 4824804 658 26
0:00:53 2/1/2010 2 1 2010 0 644 525432 4824812 509 40
4:00:54 2/1/2010 2 1 2010 4 644 525476 4824813 509 40
18:00:49 5/8/2010 5 8 2010 18 652 524789 4824813 510 40
8:00:14 4/6/2010 4 6 2010 8 646 524463 4824811 511 40
14:00:49 4/21/2009 4 21 2009 14 641 523386 4824808 658 26
14:00:55 4/21/2014 4 21 2014 14 908 524880 4824814 510 40
18:00:54 1/31/2010 1 31 2010 18 644 525430 4824816 509 40
18:01:10 4/25/2010 4 25 2010 18 644 524138 4824813 614 40
0:00:42 2/8/2010 2 8 2010 0 639 526586 4824822 506 40
16:00:42 4/27/2010 4 27 2010 16 640 523810 4824812 621 40
18:01:23 4/26/2010 4 26 2010 18 746 523618 4824813 621 40
10:00:54 5/2/2011 5 2 2011 10 650 523459 4824813 658 26
14:00:41 4/22/2009 4 22 2009 14 645 525442 4824821 509 40
10:00:53 2/8/2010 2 8 2010 10 639 526588 4824826 506 40
18:00:47 11/26/2010 11 26 2010 18 642 528638 4824835 505 40
6:00:47 2/11/2013 2 11 2013 6 666 523247 4824816 676 14
4:00:54 2/11/2013 2 11 2013 4 666 523251 4824816 676 14
18:00:55 2/8/2010 2 8 2010 18 639 525466 4824824 509 40
10:00:53 2/9/2013 2 9 2013 10 666 523043 4824815 675 17
16:00:53 4/25/2010 4 25 2010 16 746 523538 4824820 658 26
6:01:04 2/1/2010 2 1 2010 6 644 525491 4824828 509 40
12:00:53 4/9/2012 4 9 2012 12 674 523316 4824820 658 26
10:00:48 4/6/2010 4 6 2010 10 653 524548 4824826 511 40
14:01:37 4/27/2010 4 27 2010 14 640 523845 4824824 621 40
6:00:33 4/26/2010 4 26 2010 6 644 524044 4824825 614 40
14:00:44 1/31/2010 1 31 2010 14 644 525489 4824831 509 40
8:00:54 2/1/2010 2 1 2010 8 644 525492 4824832 509 40
0:00:56 4/30/2010 4 30 2010 0 639 524453 4824828 511 40
20:00:32 12/5/2013 12 5 2013 20 909 528803 4824846 504 40
18:00:48 1/31/2010 1 31 2010 18 644 525435 4824834 509 40
14:00:32 4/17/2009 4 17 2009 14 637 523339 4824827 658 26
8:00:27 11/29/2011 11 29 2011 8 801 523263 4824827 676 14
6:00:55 2/8/2010 2 8 2010 6 639 526606 4824840 506 40
8:00:41 2/8/2010 2 8 2010 8 639 526603 4824840 506 40
12:00:41 4/30/2008 4 30 2008 12 637 523846 4824831 621 40
12:00:44 4/10/2012 4 10 2012 12 678 525382 4824837 509 40
6:00:47 3/26/2014 3 26 2014 6 913 526978 4824845 499 40
10:00:55 4/17/2009 4 17 2009 10 637 523275 4824831 676 14
4:00:53 4/26/2010 4 26 2010 4 644 523987 4824834 614 40
22:00:55 1/31/2010 1 31 2010 22 644 525434 4824841 509 40
12:00:48 4/10/2012 4 10 2012 12 658 525387 4824841 509 40
10:00:54 11/30/2010 11 30 2010 10 639 524961 4824839 510 40
8:00:53 12/29/2012 12 29 2012 8 666 524312 4824837 614 40
10:00:47 4/20/2010 4 20 2010 10 652 523461 4824834 658 26
12:00:42 4/17/2009 4 17 2009 12 637 523267 4824834 676 14
2:00:53 2/8/2010 2 8 2010 2 639 526593 4824846 506 40
12:00:56 5/1/2011 5 1 2011 12 667 523489 4824837 658 26
12:00:54 1/7/2010 1 7 2010 12 642 524039 4824839 614 40
10:00:54 1/7/2010 1 7 2010 10 642 524114 4824839 614 40
2:00:53 4/30/2010 4 30 2010 2 639 524453 4824841 511 40
8:00:54 1/7/2010 1 7 2010 8 642 524119 4824840 614 40
22:00:26 2/8/2010 2 8 2010 22 639 525432 4824845 509 40
14:00:31 4/10/2012 4 10 2012 14 678 525383 4824847 509 40



4:00:42 3/26/2014 3 26 2014 4 913 526987 4824854 499 40
2:01:17 12/10/2012 12 10 2012 2 665 523178 4824841 676 14
2:00:54 2/11/2013 2 11 2013 2 666 523207 4824842 676 14
14:00:23 4/10/2012 4 10 2012 14 658 525389 4824850 509 40
8:00:14 4/17/2009 4 17 2009 8 637 523117 4824846 675 17
16:00:42 4/2/2013 4 2 2013 16 671 524587 4824851 511 40
12:01:40 4/15/2010 4 15 2010 12 652 523528 4824848 658 26
22:00:53 5/3/2012 5 3 2012 22 676 523354 4824847 658 26
4:00:54 2/8/2010 2 8 2010 4 639 526604 4824861 506 40
12:00:35 2/7/2010 2 7 2010 12 639 526648 4824863 506 40
10:00:53 4/11/2012 4 11 2012 10 671 525347 4824858 509 40
14:00:42 4/19/2010 4 19 2010 14 652 523633 4824855 621 40
0:01:41 4/6/2010 4 6 2010 0 642 523257 4824856 676 14
20:00:48 2/9/2013 2 9 2013 20 666 523314 4824859 658 26
16:00:54 1/7/2010 1 7 2010 16 642 524009 4824862 614 40
14:00:54 2/7/2010 2 7 2010 14 639 526636 4824874 506 40
8:00:40 1/6/2010 1 6 2010 8 642 524095 4824866 614 40
18:00:24 3/23/2010 3 23 2010 18 746 526062 4824874 507 40
10:00:48 4/6/2010 4 6 2010 10 746 524449 4824868 511 40
2:00:44 5/4/2012 5 4 2012 2 676 523364 4824865 658 26
10:00:44 12/27/2012 12 27 2012 10 666 524869 4824871 510 40
18:00:53 4/30/2010 4 30 2010 18 652 525752 4824874 508 40
10:00:12 2/25/2012 2 25 2012 10 666 528944 4824888 504 40
14:00:45 1/7/2010 1 7 2010 14 642 524009 4824869 614 40
6:01:12 12/29/2012 12 29 2012 6 666 524292 4824871 614 40
12:00:08 4/19/2010 4 19 2010 12 652 523658 4824869 621 40
22:00:24 2/9/2013 2 9 2013 22 666 523316 4824868 658 26
8:00:56 4/22/2012 4 22 2012 8 671 523515 4824871 658 26
10:01:42 5/3/2012 5 3 2012 10 676 523521 4824872 658 26
14:00:49 4/15/2010 4 15 2010 14 652 523498 4824873 658 26
16:00:41 4/11/2012 4 11 2012 16 666 525991 4824883 507 40
16:00:47 2/7/2010 2 7 2010 16 639 526634 4824888 506 40
14:01:28 3/31/2013 3 31 2013 14 671 523585 4824878 621 40
10:00:47 4/6/2010 4 6 2010 10 646 524511 4824883 511 40
12:00:49 4/13/2010 4 13 2010 12 639 529085 4824905 504 40
18:01:12 5/7/2011 5 7 2011 18 650 523722 4824885 621 40
18:00:54 4/21/2010 4 21 2010 18 640 527465 4824900 500 40
14:00:53 4/25/2010 4 25 2010 14 746 523509 4824887 658 26
14:00:54 5/3/2012 5 3 2012 14 676 523458 4824889 658 26
18:00:53 5/3/2012 5 3 2012 18 676 523446 4824890 658 26
22:00:48 4/12/2010 4 12 2010 22 642 526129 4824900 507 40
0:00:53 2/8/2010 2 8 2010 0 644 528300 4824910 503 40
18:00:54 2/7/2010 2 7 2010 18 639 526622 4824905 506 40
18:00:56 2/7/2010 2 7 2010 18 639 526589 4824906 506 40
2:01:51 4/25/2010 4 25 2010 2 746 524209 4824897 614 40
22:00:43 2/7/2010 2 7 2010 22 639 526586 4824907 506 40
14:00:50 2/4/2010 2 4 2010 14 644 527413 4824912 500 40
18:00:55 4/13/2010 4 13 2010 18 746 524407 4824901 511 40
0:00:53 4/12/2010 4 12 2010 0 746 524752 4824903 511 40
0:00:53 2/9/2010 2 9 2010 0 639 525356 4824906 509 40
18:00:47 2/4/2010 2 4 2010 18 642 526237 4824914 507 40
10:00:50 5/5/2009 5 5 2009 10 648 523538 4824905 658 26
4:00:47 12/29/2012 12 29 2012 4 666 524334 4824908 614 40
22:00:45 4/12/2010 4 12 2010 22 639 527802 4824923 502 40



18:00:54 4/26/2010 4 26 2010 18 640 523789 4824908 621 40
10:00:24 12/30/2011 12 30 2011 10 665 530355 4824936 497 40
12:00:22 1/31/2010 1 31 2010 12 639 524317 4824915 614 40
2:00:50 4/12/2010 4 12 2010 2 746 524763 4824917 510 40
8:00:53 4/22/2012 4 22 2012 8 676 523569 4824917 621 40
16:01:48 4/15/2010 4 15 2010 16 652 523483 4824919 658 26
16:00:24 4/6/2010 4 6 2010 16 652 524731 4824924 511 40
0:00:53 4/12/2010 4 12 2010 0 655 524786 4824925 510 40
6:01:18 5/4/2012 5 4 2012 6 676 523367 4824920 658 26
14:00:26 2/2/2010 2 2 2010 14 639 524803 4824926 510 40
0:01:15 4/6/2010 4 6 2010 0 640 524087 4824924 614 40
18:00:53 4/30/2008 4 30 2008 18 637 524235 4824925 614 40
10:00:53 1/31/2010 1 31 2010 10 639 524309 4824930 614 40
16:01:25 4/26/2010 4 26 2010 16 640 523793 4824928 621 40
10:00:12 2/7/2010 2 7 2010 10 639 526749 4824942 506 40
16:00:42 2/2/2010 2 2 2010 16 639 524821 4824935 510 40
10:01:01 4/21/2014 4 21 2014 10 907 523546 4824931 621 40
16:00:54 1/27/2012 1 27 2012 16 666 528280 4824950 503 40
10:00:50 4/22/2012 4 22 2012 10 671 523544 4824934 658 26
16:00:54 2/10/2010 2 10 2010 16 639 525007 4824940 510 40
14:00:54 4/3/2013 4 3 2013 14 671 525020 4824945 510 40
16:01:11 4/3/2013 4 3 2013 16 671 525016 4824948 510 40
12:00:41 4/26/2010 4 26 2010 12 640 523715 4824944 621 40
10:00:48 4/6/2010 4 6 2010 10 644 524945 4824950 510 40
10:00:50 4/5/2012 4 5 2012 10 677 523563 4824947 621 40
10:00:47 4/22/2012 4 22 2012 10 676 523588 4824948 621 40
16:00:52 1/30/2010 1 30 2010 16 642 523735 4824949 621 40
18:00:53 2/7/2010 2 7 2010 18 644 528416 4824968 505 40
20:00:38 2/10/2013 2 10 2013 20 666 523179 4824948 676 14
22:00:55 2/10/2013 2 10 2013 22 666 523177 4824950 676 14
12:01:17 2/10/2013 2 10 2013 12 666 523338 4824951 676 14
14:00:47 5/1/2011 5 1 2011 14 650 523762 4824953 621 40
0:00:49 2/11/2013 2 11 2013 0 666 523181 4824952 676 14
12:00:57 4/12/2012 4 12 2012 12 678 523756 4824955 621 40
22:01:19 11/22/2010 11 22 2010 22 651 529827 4824984 498 40
0:00:23 2/10/2013 2 10 2013 0 666 523238 4824959 676 14
14:00:41 4/12/2012 4 12 2012 14 678 523759 4824964 621 40
12:00:54 4/22/2012 4 22 2012 12 676 523580 4824964 621 40
12:00:32 4/18/2010 4 18 2010 12 746 525754 4824972 508 40
18:00:42 4/26/2010 4 26 2010 18 746 523757 4824964 621 40
10:01:07 2/10/2013 2 10 2013 10 666 523346 4824964 676 14
2:00:59 2/10/2013 2 10 2013 2 666 523230 4824964 676 14
18:01:01 4/5/2012 4 5 2012 18 673 525562 4824974 508 40
18:00:56 11/22/2010 11 22 2010 18 651 529878 4824993 498 40
14:02:48 4/26/2010 4 26 2010 14 640 523712 4824969 621 40
6:00:44 4/19/2010 4 19 2010 6 652 524099 4824971 614 40
8:00:48 2/10/2013 2 10 2013 8 666 523235 4824969 676 14
6:00:54 2/10/2013 2 10 2013 6 666 523229 4824969 676 14
4:01:11 2/10/2013 2 10 2013 4 666 523232 4824970 676 14
14:00:56 2/7/2013 2 7 2013 14 666 524198 4824975 614 40
16:01:29 3/31/2013 3 31 2013 16 671 523734 4824974 621 40
16:00:19 4/9/2012 4 9 2012 16 674 523589 4824973 621 40
16:00:24 4/19/2010 4 19 2010 16 652 523532 4824974 658 26
18:00:23 4/27/2012 4 27 2012 18 657 523630 4824979 621 40



16:00:19 4/12/2012 4 12 2012 16 678 523908 4824980 621 40
4:00:54 1/31/2010 1 31 2010 4 639 524343 4824983 614 40
6:00:52 1/31/2010 1 31 2010 6 639 524343 4824983 614 40
18:00:45 1/30/2010 1 30 2010 18 642 523707 4824981 621 40
0:00:50 4/12/2010 4 12 2010 0 654 524857 4824985 510 40
8:00:54 1/31/2010 1 31 2010 8 639 524345 4824984 614 40
18:00:55 11/26/2010 11 26 2010 18 746 528931 4825006 504 40
4:00:54 1/22/2010 1 22 2010 4 639 528163 4825005 503 40
12:00:42 2/4/2010 2 4 2010 12 639 525925 4824999 508 40
4:00:20 4/19/2010 4 19 2010 4 652 524117 4824992 614 40
16:00:48 2/10/2013 2 10 2013 16 666 523472 4824990 658 26
16:00:56 4/27/2012 4 27 2012 16 657 523493 4824990 658 26
18:00:42 3/31/2013 3 31 2013 18 671 523792 4824993 621 40
8:01:35 4/26/2010 4 26 2010 8 746 523769 4824993 621 40
2:00:55 12/29/2012 12 29 2012 2 666 524305 4824997 614 40
18:00:41 4/19/2010 4 19 2010 18 746 526114 4825005 507 40
8:00:53 2/4/2010 2 4 2010 8 639 525849 4825004 508 40
10:00:53 2/4/2010 2 4 2010 10 639 525922 4825005 508 40
20:01:40 4/27/2012 4 27 2012 20 657 523604 4824998 621 40
6:00:53 2/4/2010 2 4 2010 6 639 525849 4825006 508 40
14:00:33 2/10/2013 2 10 2013 14 666 523458 4824998 658 26
6:00:54 1/7/2010 1 7 2010 6 642 524263 4825001 614 40
10:01:05 11/30/2010 11 30 2010 10 650 523994 4825004 614 40
2:00:55 4/19/2010 4 19 2010 2 652 524117 4825005 614 40
16:00:50 2/9/2013 2 9 2013 16 666 523424 4825010 676 14
14:01:28 2/9/2013 2 9 2013 14 666 523347 4825010 676 14
12:00:42 4/22/2012 4 22 2012 12 671 523599 4825011 621 40
0:00:21 12/29/2012 12 29 2012 0 666 524317 4825016 614 40
16:00:54 4/4/2012 4 4 2012 16 677 524095 4825018 614 40
14:00:54 4/28/2009 4 28 2009 14 639 525758 4825025 508 40
10:00:21 4/26/2009 4 26 2009 10 640 527137 4825031 499 40
14:00:50 4/6/2010 4 6 2010 14 746 524735 4825024 511 40
10:00:47 4/11/2012 4 11 2012 10 673 525263 4825026 509 40
10:00:56 1/22/2010 1 22 2010 10 639 528420 4825040 505 40
4:00:56 2/4/2010 2 4 2010 4 639 525829 4825030 508 40
12:00:41 4/15/2010 4 15 2010 12 642 525915 4825031 508 40
18:00:47 4/4/2012 4 4 2012 18 677 524051 4825024 614 40
4:00:41 1/7/2010 1 7 2010 4 642 524282 4825027 614 40
18:00:42 4/11/2012 4 11 2012 18 677 524293 4825027 614 40
10:00:23 1/9/2010 1 9 2010 10 642 525576 4825032 508 40
16:01:12 4/26/2010 4 26 2010 16 746 523797 4825026 656 33
12:00:53 12/25/2013 12 25 2013 12 916 527306 4825039 500 40
10:00:47 12/12/2010 12 12 2010 10 639 527486 4825040 500 40
16:01:25 4/25/2010 4 25 2010 16 650 524382 4825028 511 40
12:00:48 4/6/2010 4 6 2010 12 746 524682 4825030 511 40
14:01:23 3/29/2013 3 29 2013 14 658 523798 4825029 656 33
4:00:54 4/12/2010 4 12 2010 4 654 524773 4825033 510 40
12:00:15 4/6/2010 4 6 2010 12 652 524733 4825033 511 40
2:00:44 2/9/2010 2 9 2010 2 639 525300 4825035 509 40
14:00:53 4/6/2010 4 6 2010 14 653 524785 4825035 510 40
4:01:11 2/9/2010 2 9 2010 4 639 525294 4825038 509 40
16:00:53 4/25/2010 4 25 2010 16 644 524365 4825035 493 40
16:00:47 3/29/2013 3 29 2013 16 658 523790 4825033 656 33
12:00:42 4/17/2009 4 17 2009 12 642 523952 4825034 613 40



14:00:49 4/17/2009 4 17 2009 14 642 523958 4825035 613 40
6:00:19 4/12/2010 4 12 2010 6 654 524765 4825038 492 40
18:00:54 2/2/2010 2 2 2010 18 639 524960 4825039 492 40
16:00:27 4/12/2014 4 12 2014 16 913 524096 4825039 613 40
22:00:47 2/7/2010 2 7 2010 22 644 528344 4825055 503 40
14:00:49 4/6/2010 4 6 2010 14 652 524746 4825041 493 40
14:00:21 2/4/2010 2 4 2010 14 639 525507 4825045 509 40
2:00:54 1/31/2010 1 31 2010 2 639 524429 4825041 493 40
12:00:41 4/6/2010 4 6 2010 12 653 524785 4825044 492 40
18:00:42 2/7/2010 2 7 2010 18 644 528345 4825058 503 40
0:00:49 4/20/2008 4 20 2008 0 637 523445 4825041 673 28
14:00:31 4/15/2014 4 15 2014 14 907 523991 4825043 613 40
14:00:49 4/12/2014 4 12 2014 14 913 524095 4825044 613 40
8:00:47 11/24/2013 11 24 2013 8 907 523673 4825043 656 33
14:01:24 4/6/2010 4 6 2010 14 646 524801 4825054 492 40
10:00:57 4/14/2014 4 14 2014 10 917 524227 4825053 613 40
8:01:03 4/14/2014 4 14 2014 8 917 524247 4825053 613 40
18:00:40 4/12/2014 4 12 2014 18 907 525128 4825057 492 40
18:00:42 4/19/2010 4 19 2010 18 640 526295 4825062 489 40
22:00:20 4/19/2008 4 19 2008 22 637 523473 4825051 673 28
8:00:53 2/7/2010 2 7 2010 8 639 526770 4825066 488 40
14:00:53 4/5/2012 4 5 2012 14 673 525942 4825064 490 40
16:01:26 2/7/2010 2 7 2010 16 644 528917 4825077 486 40
16:00:49 4/13/2014 4 13 2014 16 917 525052 4825062 492 40
6:00:54 2/9/2010 2 9 2010 6 639 525283 4825064 491 40
14:00:42 4/9/2012 4 9 2012 14 674 523508 4825057 673 28
4:00:52 4/12/2010 4 12 2010 4 746 524793 4825063 492 40
6:00:27 4/12/2010 4 12 2010 6 746 524796 4825063 492 40
8:00:42 2/9/2010 2 9 2010 8 639 525280 4825065 491 40
12:00:21 4/16/2010 4 16 2010 12 639 525269 4825068 491 40
12:00:42 4/6/2010 4 6 2010 12 646 524786 4825071 492 40
14:01:24 4/5/2012 4 5 2012 14 677 523650 4825068 656 33
16:00:54 4/21/2010 4 21 2010 16 640 527330 4825083 482 40
16:00:42 4/10/2012 4 10 2012 16 658 525986 4825079 489 40
2:00:48 2/6/2010 2 6 2010 2 644 528500 4825089 487 40
6:01:21 4/28/2012 4 28 2012 6 657 523683 4825071 656 33
2:00:42 5/1/2012 5 1 2012 2 676 524282 4825074 613 40
16:00:53 1/30/2010 1 30 2010 16 639 524062 4825074 613 40
14:00:42 2/7/2010 2 7 2010 14 644 528904 4825093 486 40
10:00:44 5/5/2011 5 5 2011 10 658 523646 4825074 656 33
16:00:41 2/6/2010 2 6 2010 16 639 526327 4825085 489 40
8:01:03 4/4/2012 4 4 2012 8 677 524142 4825078 613 40
8:00:54 4/13/2010 4 13 2010 8 640 527412 4825091 482 40
8:00:41 12/9/2013 12 9 2013 8 909 529223 4825101 483 40
14:00:53 12/24/2012 12 24 2012 14 666 527167 4825093 481 40
4:01:17 4/28/2012 4 28 2012 4 657 523622 4825079 656 33
16:00:42      4/12/2014       4       12      2014    16      917     524613  4825085 493     40
12:00:48        12/24/2012      12      24      2012    12      666     527167  4825096 481     40
16:00:55        4/9/2013        4       9       2013    16      663     525855  4825091 490     40
12:00:53        4/2/2013        4       2       2013    12      671     523668  4825085 656     33
4:00:49 12/5/2013       12      5       2013    4       909     523262  4825084 673     28
18:01:12        12/8/2012       12      8       2012    18      657     525446  4825092 491     40
22:00:41        4/12/2010       4       12      2010    22      640     527706  4825102 484     40
6:00:42 1/22/2010       1       22      2010    6       639     528101  4825109 485     40



8:00:48 4/11/2012       4       11      2012    8       674     523592  4825093 656     33
14:00:34        2/6/2010        2       6       2010    14      639     526374  4825104 488     40
10:01:02        4/19/2010       4       19      2010    10      746     526017  4825104 489     40
16:00:45        4/23/2011       4       23      2011    16      664     523663  4825099 656     33
16:00:59        4/23/2011       4       23      2011    16      650     523540  4825100 657     1
10:00:54        4/12/2014       4       12      2014    10      913     523658  4825100 656     33
2:00:49 12/16/2013      12      16      2013    2       913     525999  4825109 489     40
14:00:54        4/2/2013        4       2       2013    14      671     523667  4825102 656     33
8:00:53 1/18/2012       1       18      2012    8       666     528076  4825120 485     40
4:00:53 1/18/2012       1       18      2012    4       666     528069  4825123 485     40
2:00:46 1/18/2012       1       18      2012    2       666     528074  4825124 485     40
12:00:54        4/12/2014       4       12      2014    12      913     523661  4825109 656     33
6:00:42 1/18/2012       1       18      2012    6       666     528073  4825127 485     40
12:00:44        4/27/2010       4       27      2010    12      640     523679  4825111 656     33
10:01:27        4/2/2013        4       2       2013    10      671     523805  4825112 656     33
8:00:47 4/12/2010       4       12      2010    8       746     524707  4825116 493     40
2:00:54 4/28/2012       4       28      2012    2       657     523668  4825113 656     33
12:00:55        5/1/2011        5       1       2011    12      650     523641  4825113 656     33
16:00:47        4/12/2014       4       12      2014    16      907     524289  4825116 613     40
18:01:12        2/2/2010        2       2       2010    18      639     524980  4825122 492     40
14:00:44        4/22/2012       4       22      2012    14      676     523896  4825118 656     33
16:00:25        4/11/2012       4       11      2012    16      658     526066  4825126 489     40
6:00:54 4/9/2013        4       9       2013    6       663     524712  4825121 493     40
10:00:48        2/6/2010        2       6       2010    10      639     526285  4825134 489     40
22:00:53        2/2/2010        2       2       2010    22      639     524988  4825129 492     40
12:00:54        4/26/2010       4       26      2010    12      746     523724  4825127 656     33
18:00:47        4/20/2010       4       20      2010    18      746     526979  4825140 481     40
14:00:46        4/26/2010       4       26      2010    14      746     523735  4825129 656     33
16:00:41        4/30/2010       4       30      2010    16      652     525720  4825139 490     40
10:00:53        4/26/2010       4       26      2010    10      746     523728  4825132 656     33
14:00:26        4/30/2010       4       30      2010    14      652     525720  4825140 490     40
6:00:35 2/3/2010        2       3       2010    6       639     525051  4825138 492     40
16:00:42        4/26/2010       4       26      2010    16      644     525435  4825141 491     40
14:01:39        4/27/2012       4       27      2012    14      657     523519  4825135 673     28
12:00:53        2/6/2010        2       6       2010    12      639     526286  4825149 489     40
8:00:49 2/3/2010        2       3       2010    8       639     525040  4825145 492     40
4:00:25 2/3/2010        2       3       2010    4       639     525044  4825145 492     40
16:00:48        4/18/2010       4       18      2010    16      650     526816  4825154 481     40
2:00:56 2/3/2010        2       3       2010    2       639     525043  4825148 492     40
18:00:48        4/12/2010       4       12      2010    18      746     524140  4825144 613     40
12:00:41        4/6/2010        4       6       2010    12      644     524996  4825149 492     40
12:01:00        4/21/2014       4       21      2014    12      907     523648  4825146 656     33
22:00:54        4/18/2010       4       18      2010    22      652     524180  4825151 613     40
16:00:47        4/21/2010       4       21      2010    16      746     527131  4825163 481     40
0:00:42 4/19/2010       4       19      2010    0       652     524178  4825155 613     40
12:01:10        4/5/2012        4       5       2012    12      677     523464  4825154 673     28
10:01:24        5/4/2012        5       4       2012    10      676     523877  4825159 656     33
14:00:44        2/1/2010        2       1       2010    14      642     525548  4825168 491     40
18:00:53        2/1/2010        2       1       2010    18      642     524453  4825164 493     40
2:00:54 12/1/2010       12      1       2010    2       642     525786  4825171 490     40
14:00:59        4/12/2014       4       12      2014    14      907     524091  4825164 613     40
22:00:48        4/12/2010       4       12      2010    22      746     524136  4825165 613     40
12:00:41        4/18/2010       4       18      2010    12      654     525153  4825169 491     40
2:00:42 2/4/2010        2       4       2010    2       639     525763  4825174 490     40



10:00:49        2/9/2010        2       9       2010    10      639     525263  4825172 491     40
10:00:56        2/1/2010        2       1       2010    10      642     525540  4825173 491     40
12:00:42        2/1/2010        2       1       2010    12      642     525543  4825174 491     40
12:00:47        12/27/2012      12      27      2012    12      666     524817  4825172 492     40
22:00:43        2/1/2010        2       1       2010    22      642     524449  4825171 493     40
8:00:53 1/22/2010       1       22      2010    8       639     528009  4825187 485     40
14:00:54        2/9/2010        2       9       2010    14      639     525276  4825178 491     40
0:00:54 2/3/2010        2       3       2010    0       639     525003  4825178 492     40
12:00:37        2/9/2010        2       9       2010    12      639     525274  4825182 491     40
18:00:53        12/1/2010       12      1       2010    18      642     526953  4825189 481     40
6:00:41 4/22/2012       4       22      2012    6       665     523898  4825177 656     33
16:00:48        2/9/2010        2       9       2010    16      639     525270  4825183 491     40
18:00:41        1/9/2010        1       9       2010    18      642     525406  4825187 491     40
4:01:45 2/6/2010        2       6       2010    4       644     528824  4825205 486     40
6:00:55 2/6/2010        2       6       2010    6       644     528829  4825207 486     40
18:00:24        2/3/2010        2       3       2010    18      639     525448  4825195 491     40
8:00:56 12/9/2013       12      9       2013    8       916     529380  4825213 483     40
0:00:38 11/30/2010      11      30      2010    0       642     524456  4825194 493     40
0:00:57 11/26/2010      11      26      2010    0       655     525501  4825203 491     40
14:00:54        5/4/2012        5       4       2012    14      676     523942  4825197 656     33
12:00:13        4/18/2010       4       18      2010    12      652     525155  4825204 491     40
16:00:41        4/25/2009       4       25      2009    16      644     526137  4825211 489     40
6:00:56 2/7/2010        2       7       2010    6       639     526869  4825215 481     40
0:00:42 12/2/2011       12      2       2011    0       667     529768  4825228 480     40
4:00:21 12/1/2011       12      1       2011    4       663     524134  4825206 613     40
20:00:44        12/12/2013      12      12      2013    20      909     529332  4825227 483     40
18:00:53        2/6/2010        2       6       2010    18      639     526841  4825218 481     40
12:00:28        4/14/2014       4       14      2014    12      908     526017  4825221 489     40
12:00:42        2/7/2010        2       7       2010    12      644     529042  4825238 486     40
10:00:37        4/12/2010       4       12      2010    10      746     524683  4825221 493     40
8:00:39 2/6/2010        2       6       2010    8       644     528808  4825238 486     40
10:00:57        2/7/2010        2       7       2010    10      644     529047  4825239 486     40
16:00:42        2/1/2010        2       1       2010    16      642     525467  4825226 491     40
10:00:54        12/29/2012      12      29      2012    10      666     525062  4825229 492     40
16:01:56        2/3/2010        2       3       2010    16      639     525202  4825233 491     40
12:01:11        4/14/2014       4       14      2014    12      917     524328  4825231 613     40
10:00:23        2/3/2010        2       3       2010    10      639     525098  4825234 492     40
6:00:55 4/14/2014       4       14      2014    6       917     523994  4825233 613     40
0:00:55 1/31/2010       1       31      2010    0       639     524307  4825234 613     40
18:00:47        5/1/2014        5       1       2014    18      916     525536  4825240 491     40
8:00:48 2/6/2010        2       6       2010    8       639     526354  4825243 489     40
22:00:48        3/31/2013       3       31      2013    22      671     524168  4825235 613     40
4:01:00 4/14/2014       4       14      2014    4       917     523995  4825235 613     40
0:00:55 4/1/2013        4       1       2013    0       671     524176  4825238 613     40
16:01:19        4/17/2009       4       17      2009    16      642     524252  4825241 613     40
8:00:55 4/13/2010       4       13      2010    8       644     527367  4825255 482     40
2:00:54 2/7/2010        2       7       2010    2       639     526888  4825254 481     40
14:00:42        12/29/2012      12      29      2012    14      666     525808  4825250 490     40
18:00:27        4/4/2013        4       4       2013    18      677     524305  4825245 613     40
8:00:52 4/12/2014       4       12      2014    8       917     524346  4825247 493     40
12:00:48        12/29/2012      12      29      2012    12      666     525808  4825252 490     40
8:00:54 2/7/2010        2       7       2010    8       644     528997  4825267 486     40
4:00:53 2/7/2010        2       7       2010    4       639     526886  4825259 481     40
2:00:54 4/14/2014       4       14      2014    2       917     523991  4825249 613     40



14:00:42        2/3/2010        2       3       2010    14      639     525151  4825253 491     40
8:00:43 4/26/2010       4       26      2010    8       644     524416  4825252 493     40
10:00:48        4/6/2010        4       6       2010    10      640     524988  4825256 492     40
20:00:48        4/11/2014       4       11      2014    20      917     524325  4825254 613     40
2:00:54 11/20/2013      11      20      2013    2       911     523930  4825252 656     33
14:00:58        4/21/2014       4       21      2014    14      907     523732  4825252 656     33
20:00:53        3/31/2013       3       31      2013    20      671     524110  4825254 613     40
22:00:56        12/28/2012      12      28      2012    22      666     525231  4825258 491     40
16:00:25        4/11/2012       4       11      2012    16      675     525956  4825261 490     40
2:00:53 4/1/2013        4       1       2013    2       671     524202  4825255 613     40
18:00:26        4/12/2014       4       12      2014    18      913     524146  4825256 613     40
0:00:47 2/7/2010        2       7       2010    0       639     526896  4825268 481     40
6:00:31 2/6/2010        2       6       2010    6       639     526359  4825266 489     40
14:00:21        11/30/2010      11      30      2010    14      650     523761  4825257 656     33
6:00:54 2/7/2010        2       7       2010    6       644     528998  4825278 486     40
6:00:53 4/1/2013        4       1       2013    6       671     524272  4825260 613     40
18:01:11        5/4/2012        5       4       2012    18      676     523597  4825258 672     7
8:00:55 4/7/2010        4       7       2010    8       642     524320  4825262 613     40
18:00:47        5/7/2011        5       7       2011    18      658     523957  4825261 613     40
12:00:53        11/30/2010      11      30      2010    12      650     523755  4825261 656     33
4:01:07 4/1/2013        4       1       2013    4       671     524275  4825264 613     40
2:00:13 11/22/2010      11      22      2010    2       651     526597  4825275 488     40
18:00:46        12/28/2012      12      28      2012    18      666     525316  4825271 491     40
12:00:56        2/3/2010        2       3       2010    12      639     525143  4825272 492     40
18:00:48        2/6/2010        2       6       2010    18      639     526895  4825280 481     40
16:00:46        4/19/2010       4       19      2010    16      746     526137  4825278 489     40
22:00:41        2/6/2010        2       6       2010    22      639     526904  4825283 481     40
22:00:54        5/4/2012        5       4       2012    22      676     523628  4825271 672     7
20:00:54        12/28/2012      12      28      2012    20      666     525245  4825279 491     40
0:00:28 2/4/2010        2       4       2010    0       639     525651  4825281 490     40
10:00:54        4/7/2010        4       7       2010    10      642     524313  4825278 613     40
2:00:54 5/5/2012        5       5       2012    2       676     523624  4825275 672     7
8:00:41 4/9/2013        4       9       2013    8       663     524734  4825282 493     40
22:00:18        4/12/2010       4       12      2010    22      644     527621  4825293 484     40
16:00:53        12/29/2012      12      29      2012    16      666     525788  4825288 490     40
12:00:54        2/10/2010       2       10      2010    12      639     524849  4825286 492     40
12:00:47        11/30/2010      11      30      2010    12      801     525697  4825294 490     40
10:00:53        2/10/2010       2       10      2010    10      639     524845  4825291 492     40
18:00:13        4/13/2014       4       13      2014    18      917     524953  4825293 492     40
14:00:53        2/10/2010       2       10      2010    14      639     524934  4825297 492     40
18:00:48        4/12/2014       4       12      2014    18      917     524893  4825300 492     40
18:01:39        2/3/2010        2       3       2010    18      639     525633  4825308 490     40
2:01:23 4/12/2010       4       12      2010    2       655     524749  4825305 492     40
22:00:56        2/3/2010        2       3       2010    22      639     525633  4825310 490     40
8:01:06 4/28/2012       4       28      2012    8       657     523911  4825307 656     33
2:00:41 4/12/2014       4       12      2014    2       917     524182  4825308 613     40
0:00:47 4/30/2013       4       30      2013    0       671     523726  4825308 656     33
22:00:53        4/29/2013       4       29      2013    22      671     523732  4825309 656     33
12:00:36        4/24/2012       4       24      2012    12      672     523865  4825311 656     33
16:00:53        4/4/2013        4       4       2013    16      677     524361  4825313 493     40
12:00:50        4/12/2010       4       12      2010    12      746     524739  4825315 493     40
4:01:06 2/6/2010        2       6       2010    4       639     526377  4825324 488     40
0:01:17 2/6/2010        2       6       2010    0       639     526315  4825325 489     40
18:00:54        11/21/2010      11      21      2010    18      641     525260  4825324 491     40



2:00:52 2/6/2010        2       6       2010    2       639     526319  4825329 489     40
18:00:53        2/1/2010        2       1       2010    18      642     525290  4825325 491     40
4:00:49 2/7/2010        2       7       2010    4       644     529006  4825341 486     40
22:00:44        1/18/2012       1       18      2012    22      666     528053  4825337 485     40
14:00:43        1/18/2012       1       18      2012    14      666     528077  4825338 485     40
2:00:48 2/7/2010        2       7       2010    2       644     529011  4825342 486     40
16:00:26        5/1/2009        5       1       2009    16      645     525521  4825328 491     40
16:00:31        1/18/2012       1       18      2012    16      666     528069  4825340 485     40
8:00:40 4/1/2013        4       1       2013    8       671     524467  4825326 493     40
20:00:26        1/18/2012       1       18      2012    20      666     528055  4825341 485     40
12:00:56        1/18/2012       1       18      2012    12      666     528072  4825343 485     40
0:00:56 4/12/2014       4       12      2014    0       917     524225  4825329 613     40
2:00:54 4/12/2010       4       12      2010    2       654     524795  4825331 492     40
0:00:55 2/6/2010        2       6       2010    0       644     528355  4825347 485     40
18:00:55        1/18/2012       1       18      2012    18      666     528064  4825346 485     40
10:00:46        4/12/2010       4       12      2010    10      654     524795  4825335 492     40
10:01:46        4/1/2013        4       1       2013    10      671     524493  4825336 493     40
10:01:13        1/18/2012       1       18      2012    10      666     528076  4825350 485     40
10:01:56        4/28/2012       4       28      2012    10      657     523694  4825333 656     33
18:01:17        4/10/2012       4       10      2012    18      674     524089  4825334 613     40
22:00:53        4/11/2014       4       11      2014    22      917     524226  4825336 613     40
8:00:49 12/6/2013       12      6       2013    8       909     529779  4825359 480     40
6:00:57 4/12/2014       4       12      2014    6       917     524117  4825339 613     40
4:01:48 4/12/2014       4       12      2014    4       917     524116  4825342 613     40
12:00:27        4/12/2010       4       12      2010    12      654     524989  4825349 492     40
10:00:54        2/6/2010        2       6       2010    10      644     528828  4825367 486     40
16:00:42        4/20/2009       4       20      2009    16      645     526266  4825357 489     40
18:00:21        4/20/2014       4       20      2014    18      909     523842  4825348 656     33
4:00:48 11/12/2011      11      12      2011    4       650     524269  4825350 613     40
0:01:18 2/2/2010        2       2       2010    0       642     524566  4825352 493     40
2:00:44 1/7/2010        1       7       2010    2       642     524504  4825355 493     40
18:00:55        4/30/2014       4       30      2014    18      916     527313  4825367 482     40
12:00:53        2/6/2010        2       6       2010    12      644     528860  4825376 486     40
8:00:53 2/10/2010       2       10      2010    8       639     524873  4825361 492     40
12:00:54        4/15/2010       4       15      2010    12      644     526132  4825368 489     40
12:00:37        4/7/2010        4       7       2010    12      642     524189  4825363 613     40
8:00:54 4/4/2013        4       4       2013    8       671     525154  4825367 491     40
16:00:42        4/18/2009       4       18      2009    16      642     525172  4825373 491     40
14:00:50        4/7/2010        4       7       2010    14      642     524211  4825370 613     40
6:00:50 1/6/2010        1       6       2010    6       642     524521  4825373 493     40
14:00:41        4/12/2010       4       12      2010    14      746     524895  4825376 492     40
12:00:47        1/9/2014        1       9       2014    12      916     525477  4825378 491     40
14:00:42        2/6/2010        2       6       2010    14      644     528901  4825394 486     40
8:02:10 4/21/2014       4       21      2014    8       917     523703  4825381 656     33
12:00:48        4/15/2014       4       15      2014    12      907     523839  4825383 656     33
16:00:41        4/5/2012        4       5       2012    16      673     525388  4825390 491     40
18:01:49        5/5/2012        5       5       2012    18      676     524738  4825389 493     40
12:00:54        4/1/2013        4       1       2013    12      671     524388  4825388 493     40
20:00:53        12/12/2013      12      12      2013    20      913 529500 4825411 483 40
8:01:00 4/15/2014 4 15 2014 8 907 523841 4825391 656 33
14:00:47 5/5/2012 5 5 2012 14 676 524734 4825394 493 40
20:01:19 12/5/2013 12 5 2013 20 917 529757 4825416 480 40
6:01:47 4/13/2010 4 13 2010 6 640 527654 4825408 484 40
0:00:55 12/14/2013 12 14 2013 0 913 530563 4825425 478 40



12:00:32 4/30/2010 4 30 2010 12 652 525866 4825409 490 40
0:01:03 2/7/2010 2 7 2010 0 644 528975 4825423 486 40
0:00:41 12/10/2012 12 10 2012 0 666 530714 4825431 478 40
18:00:50 2/9/2010 2 9 2010 18 639 525091 4825407 492 40
18:00:48 2/6/2010 2 6 2010 18 644 528964 4825423 486 40
14:00:55 4/25/2011 4 25 2011 14 650 524743 4825408 493 40
22:00:53 2/6/2010 2 6 2010 22 644 528960 4825424 486 40
18:00:55 1/30/2010 1 30 2010 18 639 523978 4825405 613 40
22:00:55 11/30/2010 11 30 2010 22 650 523378 4825404 673 28
6:00:55 2/10/2010 2 10 2010 6 639 524919 4825409 492 40
4:01:08 2/10/2010 2 10 2010 4 639 524920 4825410 492 40
10:00:57 4/15/2014 4 15 2014 10 907 523848 4825407 656 33
0:00:47 1/23/2010 1 23 2010 0 639 527701 4825422 484 40
10:00:55 4/9/2013 4 9 2013 10 663 525192 4825413 491 40
10:00:56 5/10/2010 5 10 2010 10 646 523938 4825409 656 33
16:00:47 4/25/2011 4 25 2011 16 650 524736 4825412 493 40
18:00:54 2/5/2010 2 5 2010 18 639 526206 4825422 489 40
16:00:47 4/12/2010 4 12 2010 16 746 524902 4825417 492 40
18:00:55 4/12/2010 4 12 2010 18 746 524324 4825416 613 40
10:00:48 2/2/2010 2 2 2010 10 642 524524 4825418 493 40
22:01:50 1/30/2010 1 30 2010 22 639 523969 4825418 613 40
12:00:44 2/2/2010 2 2 2010 12 642 524527 4825420 493 40
22:00:45 2/5/2010 2 5 2010 22 639 526205 4825427 489 40
14:00:43 4/1/2013 4 1 2013 14 671 524368 4825423 493 40
10:01:08 4/12/2014 4 12 2014 10 917 524404 4825426 493 40
8:00:53 2/2/2010 2 2 2010 8 642 524518 4825429 493 40
6:02:24 5/5/2012 5 5 2012 6 676 523785 4825428 656 33
18:00:26 1/27/2012 1 27 2012 18 666 528242 4825448 485 40
16:00:53 2/4/2010 2 4 2010 16 639 525484 4825437 491 40
2:00:53 2/2/2010 2 2 2010 2 642 524549 4825434 475 40
4:01:11 2/2/2010 2 2 2010 4 642 524547 4825435 475 40
6:00:54 2/2/2010 2 2 2010 6 642 524548 4825438 475 40
16:01:11 4/4/2013 4 4 2013 16 671 525602 4825442 490 40
16:00:52 2/6/2010 2 6 2010 16 644 528927 4825456 486 40
16:00:47 11/30/2010 11 30 2010 16 801 525654 4825444 490 40
14:00:49 11/30/2010 11 30 2010 14 801 525652 4825444 490 40
14:00:44 4/12/2014 4 12 2014 14 917 524410 4825439 475 40
16:01:18 4/17/2009 4 17 2009 16 637 523820 4825437 654 13
12:01:12 4/12/2014 4 12 2014 12 917 524430 4825440 475 40
14:00:47 2/2/2010 2 2 2010 14 642 524535 4825441 475 40
2:00:55 2/10/2010 2 10 2010 2 639 524976 4825448 474 40
12:00:22 4/12/2010 4 12 2010 12 655 525925 4825452 472 40
6:00:43 4/12/2010 4 12 2010 6 655 525069 4825449 474 40
14:01:23 4/4/2013 4 4 2013 14 671 525603 4825452 472 40
18:00:53 2/6/2010 2 6 2010 18 644 528928 4825466 486 40
8:01:15 11/18/2011 11 18 2011 8 667 524088 4825447 612 39
12:00:44 4/11/2012 4 11 2012 12 677 525019 4825452 474 40
4:00:42 4/12/2010 4 12 2010 4 655 525065 4825452 474 40
18:01:47 2/5/2010 2 5 2010 18 639 526171 4825459 471 40
16:00:46 4/13/2010 4 13 2010 16 746 525333 4825456 473 40
8:00:23 4/12/2010 4 12 2010 8 655 525578 4825458 472 40
2:01:23 2/5/2010 2 5 2010 2 639 525697 4825459 472 40
12:00:11 4/13/2010 4 13 2010 12 650 524904 4825457 474 40
14:01:23 4/24/2012 4 24 2012 14 672 523987 4825456 612 39



16:00:35 4/24/2012 4 24 2012 16 672 523998 4825456 612 39
0:00:14 2/5/2010 2 5 2010 0 639 525687 4825463 472 40
16:00:51 4/1/2013 4 1 2013 16 671 524364 4825459 475 40
10:01:17 1/6/2010 1 6 2010 10 642 523800 4825459 654 13
10:00:49 4/12/2010 4 12 2010 10 655 525874 4825467 472 40
10:00:51 4/6/2010 4 6 2010 10 642 524779 4825463 474 40
18:00:39 2/4/2010 2 4 2010 18 639 525679 4825469 472 40
18:00:53 4/11/2012 4 11 2012 18 678 524319 4825467 612 39
0:00:42 2/10/2010 2 10 2010 0 639 524994 4825473 474 40
6:00:44 4/7/2010 4 7 2010 6 642 524410 4825472 475 40
8:01:12 2/5/2010 2 5 2010 8 639 525703 4825478 472 40
12:00:48 4/4/2012 4 4 2012 12 677 524062 4825472 612 39
18:00:42 4/20/2010 4 20 2010 18 640 527451 4825486 464 40
6:00:53 2/5/2010 2 5 2010 6 639 525702 4825480 472 40
14:00:54 4/14/2014 4 14 2014 14 917 524412 4825476 475 40
4:00:54 4/23/2014 4 23 2014 4 907 524833 4825478 474 40
4:01:53 2/5/2010 2 5 2010 4 639 525697 4825481 472 40
6:00:40 4/23/2014 4 23 2014 6 907 524832 4825478 474 40
10:00:15 2/5/2010 2 5 2010 10 639 525810 4825482 472 40
10:00:56 4/11/2012 4 11 2012 10 674 523968 4825477 612 39
6:00:53 12/1/2010 12 1 2010 6 650 523867 4825477 654 13
18:00:27 2/9/2010 2 9 2010 18 639 524974 4825481 474 40
22:00:49 2/9/2010 2 9 2010 22 639 524974 4825482 474 40
16:00:33 4/7/2010 4 7 2010 16 642 524137 4825482 612 39
22:00:56 2/4/2010 2 4 2010 22 639 525671 4825488 472 40
14:00:47 4/22/2008 4 22 2008 14 637 523846 4825484 654 13
16:01:06 4/18/2010 4 18 2010 16 646 527002 4825496 463 40
14:00:43 4/21/2012 4 21 2012 14 670 525136 4825489 474 40
10:00:41 4/20/2010 4 20 2010 10 746 526179 4825494 471 40
16:00:54 4/22/2008 4 22 2008 16 637 523842 4825486 654 13
12:00:47 4/6/2010 4 6 2010 12 642 524858 4825493 474 40
16:00:48 4/18/2010 4 18 2010 16 746 526110 4825499 471 40
16:00:44 2/5/2010 2 5 2010 16 639 526079 4825500 471 40
12:00:47 4/11/2012 4 11 2012 12 674 523999 4825496 612 39
14:00:54 12/5/2013 12 5 2013 14 917 531098 4825528 459 40
18:01:32 4/7/2010 4 7 2010 18 642 523634 4825498 670 27
10:00:53 4/13/2010 4 13 2010 10 650 524880 4825504 474 40
12:00:50 2/5/2010 2 5 2010 12 639 525936 4825509 472 40
10:00:54 4/4/2012 4 4 2012 10 677 524023 4825505 612 39
18:00:23 12/18/2012 12 18 2012 18 666 526439 4825514 470 40
8:00:50 4/6/2010 4 6 2010 8 642 524468 4825508 475 40
12:00:35 4/13/2010 4 13 2010 12 642 524913 4825513 474 40
14:00:47 4/15/2010 4 15 2010 14 642 525845 4825517 472 40
18:00:41 11/30/2010 11 30 2010 18 650 523481 4825509 671 24
14:01:02 4/4/2012 4 4 2012 14 677 524086 4825511 612 39
0:00:09 1/28/2012 1 28 2012 0 666 528837 4825530 468 40
12:00:53 1/9/2010 1 9 2010 12 642 525966 4825519 471 40
10:00:53 4/6/2010 4 6 2010 10 655 525287 4825517 473 40
12:00:41 4/28/2012 4 28 2012 12 657 523592 4825514 670 27
14:00:16 2/5/2010 2 5 2010 14 639 525952 4825522 472 40
18:00:38 4/10/2012 4 10 2012 18 674 524265 4825516 612 39
12:00:55 2/7/2013 2 7 2013 12 666 524582 4825519 475 40
8:00:48 4/13/2010 4 13 2010 8 650 524881 4825521 474 40
2:00:43 12/14/2013 12 14 2013 2 911 530337 4825548 461 40



0:00:41 1/18/2012 1 18 2012 0 666 528589 4825542 469 40
14:00:37 4/11/2012 4 11 2012 14 666 525991 4825532 471 40
12:00:41 4/11/2012 4 11 2012 12 658 525790 4825532 472 40
12:00:50 4/11/2012 4 11 2012 12 675 525880 4825532 472 40
4:00:55 4/7/2010 4 7 2010 4 642 524463 4825528 475 40
14:00:44 4/20/2009 4 20 2009 14 645 526024 4825534 471 40
14:00:54 4/15/2010 4 15 2010 14 644 525836 4825535 472 40
10:00:46 5/2/2010 5 2 2010 10 652 525757 4825534 472 40
14:00:26 4/11/2012 4 11 2012 14 658 525826 4825535 472 40
14:01:11 4/19/2010 4 19 2010 14 746 526109 4825536 471 40
2:00:53 4/7/2010 4 7 2010 2 642 524465 4825532 475 40
12:01:12 4/11/2012 4 11 2012 12 666 525983 4825540 471 40
12:00:10 4/6/2010 4 6 2010 12 655 525298 4825538 473 40
10:00:54 4/13/2010 4 13 2010 10 642 524885 4825538 474 40
0:00:53 12/16/2013 12 16 2013 0 913 525972 4825542 471 40
12:00:16 4/19/2010 4 19 2010 12 746 526108 4825544 471 40
12:00:53 4/11/2012 4 11 2012 12 676 525279 4825544 473 40
14:01:34 4/25/2010 4 25 2010 14 650 524622 4825544 475 40
12:00:42 4/20/2009 4 20 2009 12 645 526000 4825552 471 40
14:00:24 4/11/2012 4 11 2012 14 675 525880 4825552 472 40
18:00:51 2/4/2010 2 4 2010 18 639 525578 4825552 472 40
14:00:48 4/18/2010 4 18 2010 14 746 526125 4825554 471 40
14:00:25 1/9/2010 1 9 2010 14 642 525966 4825555 471 40
12:00:42 4/6/2010 4 6 2010 12 640 525277 4825553 473 40
16:00:43 4/11/2012 4 11 2012 16 676 525286 4825555 473 40
14:00:48 4/11/2012 4 11 2012 14 676 525285 4825555 473 40
6:00:53 12/1/2011 12 1 2011 6 663 523972 4825551 612 39
8:00:23 11/22/2010 11 22 2010 8 651 525944 4825559 472 40
22:00:45 1/17/2012 1 17 2012 22 666 528809 4825572 468 40
10:00:54 5/14/2011 5 14 2011 10 654 525612 4825561 472 40
10:00:47 5/7/2011 5 7 2011 10 658 524907 4825563 474 40
20:00:48 4/12/2014 4 12 2014 20 913 524141 4825561 612 39
2:00:49 12/14/2013 12 14 2013 2 913 530119 4825587 461 40
14:00:59 12/27/2012 12 27 2012 14 666 524056 4825564 612 39
16:02:17 12/27/2012 12 27 2012 16 666 524044 4825567 612 39
0:00:56 4/7/2010 4 7 2010 0 642 524518 4825569 475 40
10:00:19 4/19/2010 4 19 2010 10 640 525937 4825575 472 40
10:00:54 4/21/2012 4 21 2012 10 658 525942 4825576 472 40
22:00:53 4/6/2010 4 6 2010 22 642 524522 4825571 475 40
18:00:44 4/24/2010 4 24 2010 18 746 524341 4825575 612 39
18:01:42 4/24/2012 4 24 2012 18 672 524061 4825576 612 39
16:00:54 12/28/2012 12 28 2012 16 666 525444 4825583 473 40
14:00:44 4/6/2010 4 6 2010 14 642 525144 4825587 474 40
18:00:49 12/29/2012 12 29 2012 18 666 525409 4825589 473 40
4:00:44 11/18/2010 11 18 2010 4 639 524729 4825589 475 40
10:00:54 4/13/2010 4 13 2010 10 639 528742 4825607 469 40
4:00:53 1/28/2012 1 28 2012 4 666 528917 4825612 468 40
2:00:44 1/28/2012 1 28 2012 2 666 528915 4825612 468 40
8:00:57 4/13/2010 4 13 2010 8 639 528737 4825611 469 40
18:00:46 4/22/2008 4 22 2008 18 637 523941 4825593 654 13
14:01:18 4/13/2014 4 13 2014 14 917 525063 4825600 474 40
18:01:10 4/6/2010 4 6 2010 18 642 524557 4825602 475 40
12:00:56 5/1/2009 5 1 2009 12 645 525832 4825609 472 40
14:00:53 5/1/2009 5 1 2009 14 645 525827 4825610 472 40



2:00:47 2/1/2010 2 1 2010 2 642 525759 4825611 472 40
16:01:24 4/26/2012 4 26 2012 16 657 523778 4825606 670 27
8:00:54 4/13/2010 4 13 2010 8 642 524827 4825611 474 40
12:00:47 12/28/2012 12 28 2012 12 666 525512 4825614 473 40
8:00:48 2/1/2010 2 1 2010 8 642 525789 4825616 472 40
14:00:47 12/28/2012 12 28 2012 14 666 525511 4825615 473 40
16:00:48 5/1/2014 5 1 2014 16 916 525525 4825616 473 40
16:00:47 4/22/2012 4 22 2012 16 676 523950 4825612 612 39
18:01:22 4/24/2010 4 24 2010 18 746 524501 4825616 475 40
20:00:47 1/27/2012 1 27 2012 20 666 528382 4825632 467 40
18:01:18 4/26/2012 4 26 2012 18 657 523840 4825614 654 13
22:00:53 1/27/2012 1 27 2012 22 666 528379 4825634 467 40
4:00:53 2/1/2010 2 1 2010 4 642 525741 4825625 472 40
8:01:23 4/4/2013 4 4 2013 8 677 523470 4825618 671 24
6:00:51 2/1/2010 2 1 2010 6 642 525747 4825628 472 40
0:01:18 4/13/2010 4 13 2010 0 640 527949 4825638 466 40
6:01:23 4/13/2010 4 13 2010 6 644 527570 4825637 464 40
16:00:54 4/20/2010 4 20 2010 16 651 527225 4825636 464 40
18:00:41 1/22/2010 1 22 2010 18 639 527542 4825640 464 40
14:00:49 4/18/2009 4 18 2009 14 642 525085 4825632 474 40
0:00:48 2/1/2010 2 1 2010 0 642 525684 4825635 472 40
14:00:53 4/19/2010 4 19 2010 14 640 525973 4825638 471 40
16:00:41 4/18/2010 4 18 2010 16 639 525776 4825639 472 40
10:00:53 4/20/2010 4 20 2010 10 640 525966 4825639 471 40
10:01:24 12/21/2012 12 21 2012 10 665 525644 4825640 472 40
18:00:56 1/22/2010 1 22 2010 18 639 527512 4825647 464 40
16:00:49 4/22/2012 4 22 2012 16 671 523946 4825635 612 39
0:00:42 4/13/2010 4 13 2010 0 746 524451 4825637 475 40
12:00:55 4/19/2010 4 19 2010 12 640 525976 4825646 471 40
2:00:53 4/13/2010 4 13 2010 2 640 527977 4825655 466 40
10:01:23 4/4/2013 4 4 2013 10 671 525237 4825644 473 40
12:00:25 4/29/2008 4 29 2008 12 637 527025 4825652 463 40
22:01:52 1/22/2010 1 22 2010 22 639 527548 4825654 464 40
12:00:48 4/24/2010 4 24 2010 12 746 523949 4825641 612 39
22:00:50 5/5/2012 5 5 2012 22 676 524585 4825643 475 40
14:00:26 4/22/2012 4 22 2012 14 671 523951 4825641 612 39
18:01:08 4/6/2010 4 6 2010 18 642 524808 4825645 474 40
8:00:54 12/1/2010 12 1 2010 8 650 523973 4825642 612 39
20:00:53 4/29/2013 4 29 2013 20 671 524203 4825644 612 39
16:01:51 4/19/2010 4 19 2010 16 640 525969 4825651 471 40
4:00:35 4/13/2010 4 13 2010 4 640 527967 4825660 466 40
16:00:54 4/6/2010 4 6 2010 16 642 525033 4825650 474 40
16:00:50 2/2/2010 2 2 2010 16 642 524556 4825648 475 40
18:00:49 4/24/2011 4 24 2011 18 655 524429 4825647 475 40
8:01:17 4/15/2010 4 15 2010 8 644 526615 4825656 470 40
16:00:43 11/30/2010 11 30 2010 16 650 523731 4825646 670 27
16:00:54 1/9/2010 1 9 2010 16 642 525858 4825654 472 40
10:01:45 5/5/2012 5 5 2012 10 676 524589 4825656 475 40
10:00:39 4/15/2010 4 15 2010 10 644 526693 4825665 470 40
14:01:13 4/28/2012 4 28 2012 14 657 523674 4825653 670 27
12:01:15 4/13/2014 4 13 2014 12 917 525048 4825658 474 40
18:00:53 1/31/2010 1 31 2010 18 642 525657 4825663 472 40
0:00:50 12/28/2012 12 28 2012 0 666 524054 4825658 612 39
16:00:53 5/1/2009 5 1 2009 16 644 525308 4825664 473 40



2:00:42 12/28/2012 12 28 2012 2 666 524060 4825660 612 39
22:00:55 1/31/2010 1 31 2010 22 642 525656 4825666 472 40
16:00:42 4/28/2012 4 28 2012 16 657 523683 4825659 670 27
10:01:11 4/14/2012 4 14 2012 10 673 524515 4825663 475 40
16:00:41 4/11/2012 4 11 2012 16 677 525114 4825666 474 40
10:00:47 5/8/2010 5 8 2010 10 652 525080 4825668 474 40
18:00:54 1/31/2010 1 31 2010 18 642 525580 4825672 472 40
22:01:21 4/15/2014 4 15 2014 22 913 524386 4825668 475 40
14:00:54 4/11/2012 4 11 2012 14 677 525119 4825673 474 40
20:00:37 1/17/2012 1 17 2012 20 666 529142 4825695 468 40
8:00:41 12/28/2013 12 28 2013 8 913 526578 4825685 470 40
6:00:50 12/28/2013 12 28 2013 6 913 526582 4825688 470 40
18:00:47 5/5/2011 5 5 2011 18 655 523756 4825681 670 27
6:01:48 4/13/2010 4 13 2010 6 639 529037 4825702 468 40
22:00:53 12/9/2013 12 9 2013 22 916 530148 4825708 461 40
0:00:37 4/16/2014 4 16 2014 0 913 524354 4825685 475 40
18:00:52 2/5/2010 2 5 2010 18 644 528309 4825705 467 40
12:00:53 4/26/2012 4 26 2012 12 657 523764 4825689 670 27
8:01:11 4/13/2014 4 13 2014 8 917 524914 4825694 474 40
22:00:47 2/5/2010 2 5 2010 22 644 528299 4825708 467 40
4:00:55 4/13/2014 4 13 2014 4 917 524913 4825694 474 40
20:00:42 12/27/2012 12 27 2012 20 666 523993 4825691 612 39
14:00:53 4/26/2012 4 26 2012 14 657 523727 4825691 670 27
6:01:11 4/13/2014 4 13 2014 6 917 524905 4825696 474 40
4:00:17 12/28/2013 12 28 2013 4 913 526621 4825703 470 40
22:00:47 12/27/2012 12 27 2012 22 666 523992 4825694 612 39
18:00:42 4/18/2010 4 18 2010 18 652 524430 4825705 475 40
18:00:18 4/25/2011 4 25 2011 18 650 524796 4825708 474 40
12:00:41 4/11/2012 4 11 2012 12 671 525120 4825713 474 40
14:00:53 4/16/2010 4 16 2010 14 639 525290 4825715 473 40
2:00:53 12/28/2013 12 28 2013 2 913 526637 4825722 470 40
10:01:41 5/3/2014 5 3 2014 10 916 525058 4825716 474 40
16:00:53 2/4/2010 2 4 2010 16 642 526100 4825721 471 40
14:00:48 4/18/2010 4 18 2010 14 639 525791 4825721 472 40
18:01:53 4/11/2014 4 11 2014 18 917 524455 4825716 475 40
18:01:41 4/25/2011 4 25 2011 18 650 524949 4825718 474 40
6:00:47 11/23/2013 11 23 2013 6 914 526229 4825726 471 40
20:00:47 4/12/2014 4 12 2014 20 917 524978 4825721 474 40
2:00:48 4/13/2014 4 13 2014 2 917 524921 4825723 474 40
16:00:42 4/11/2012 4 11 2012 16 671 525119 4825724 474 40
10:00:48 1/9/2014 1 9 2014 10 916 525347 4825729 473 40
14:00:47 4/11/2012 4 11 2012 14 671 525122 4825728 474 40
14:00:47 2/4/2010 2 4 2010 14 642 526086 4825735 471 40
22:00:20 4/20/2008 4 20 2008 22 637 523348 4825725 671 24
18:00:54 11/30/2010 11 30 2010 18 650 523435 4825726 671 24
12:00:41 4/4/2013 4 4 2013 12 671 525308 4825734 473 40
22:01:44 4/12/2014 4 12 2014 22 917 524905 4825735 474 40
0:00:55 4/13/2014 4 13 2014 0 917 524898 4825737 474 40
16:01:40 1/22/2010 1 22 2010 16 639 527508 4825750 464 40
4:00:56 12/28/2012 12 28 2012 4 666 524506 4825739 475 40
18:00:42 4/11/2012 4 11 2012 18 671 524950 4825745 474 40
0:00:41 4/25/2010 4 25 2010 0 746 524432 4825747 475 40
12:00:53 1/31/2010 1 31 2010 12 642 525316 4825751 473 40
18:01:23 1/30/2010 1 30 2010 18 642 524130 4825747 612 39



16:00:53 1/31/2010 1 31 2010 16 642 525504 4825755 473 40
16:00:48 5/1/2009 5 1 2009 16 648 525277 4825757 473 40
14:00:44 1/31/2010 1 31 2010 14 642 525305 4825762 473 40
22:00:56 4/24/2010 4 24 2010 22 746 524475 4825759 475 40
10:01:17 4/4/2013 4 4 2013 10 677 523973 4825760 612 39
12:00:49 4/11/2012 4 11 2012 12 673 525491 4825766 473 40
8:00:54 4/22/2012 4 22 2012 8 665 524023 4825761 612 39
12:00:54 4/4/2013 4 4 2013 12 677 523950 4825761 612 39
14:00:54 4/11/2012 4 11 2012 14 673 525495 4825768 473 40
18:00:16 4/22/2012 4 22 2012 18 671 523994 4825764 612 39
8:01:11 10/27/2010 10 27 2010 8 644 525422 4825769 473 40
10:00:48 4/26/2012 4 26 2012 10 657 523730 4825764 670 27
14:00:43 4/18/2010 4 18 2010 14 652 525302 4825770 473 40
12:01:18 4/21/2014 4 21 2014 12 916 524160 4825771 612 39
12:00:43 4/11/2012 4 11 2012 12 678 525350 4825776 473 40
18:00:48 5/7/2011 5 7 2011 18 655 523615 4825771 670 27
16:00:43 4/18/2010 4 18 2010 16 652 525297 4825778 473 40
12:01:34 4/10/2012 4 10 2012 12 674 523965 4825774 612 39
16:01:54 4/24/2010 4 24 2010 16 746 524135 4825778 612 39
12:00:54 4/24/2010 4 24 2010 12 639 523970 4825778 612 39
10:00:52 4/10/2012 4 10 2012 10 674 523975 4825778 612 39
14:00:50 4/13/2014 4 13 2014 14 913 524461 4825780 475 40
14:00:42 4/24/2010 4 24 2010 14 746 524104 4825780 612 39
8:00:41 12/23/2013 12 23 2013 8 918 528644 4825799 469 40
14:00:43 5/1/2014 5 1 2014 14 916 525103 4825785 474 40
18:01:14 12/30/2012 12 30 2012 18 666 525544 4825787 472 40
16:00:48 12/18/2012 12 18 2012 16 666 526304 4825790 471 40
14:00:41 4/10/2012 4 10 2012 14 674 524067 4825783 612 39
16:00:34 4/13/2014 4 13 2014 16 913 524485 4825790 475 40
2:00:47 12/23/2013 12 23 2013 2 918 528925 4825808 468 40
6:00:28 12/28/2012 12 28 2012 6 666 524577 4825791 475 40
22:00:53 1/30/2010 1 30 2010 22 642 524168 4825791 612 39
14:00:41 4/11/2012 4 11 2012 14 678 525351 4825797 473 40
18:01:12 5/5/2011 5 5 2011 18 658 523857 4825793 670 27
18:01:18 5/4/2011 5 4 2011 18 655 524866 4825797 474 40
2:00:47 4/27/2009 4 27 2009 2 634 524785 4825797 474 40
12:00:19 4/24/2010 4 24 2010 12 646 523909 4825795 654 13
12:01:51 5/1/2014 5 1 2014 12 916 525111 4825799 474 40
18:00:21 4/22/2012 4 22 2012 18 676 523975 4825797 612 39
4:00:34 4/13/2010 4 13 2010 4 644 527603 4825813 466 40
18:00:47 4/29/2013 4 29 2013 18 671 524103 4825800 612 39
2:03:06 4/13/2010 4 13 2010 2 639 529165 4825820 468 40
10:00:54 1/31/2010 1 31 2010 10 642 525102 4825804 474 40
8:01:10 12/1/2011 12 1 2011 8 663 523804 4825800 670 27
16:00:26 4/11/2012 4 11 2012 16 674 524159 4825804 612 39
14:00:54 12/18/2012 12 18 2012 14 666 526252 4825812 471 40
10:00:55 10/29/2010 10 29 2010 10 646 525604 4825812 472 40
14:00:47 4/11/2012 4 11 2012 14 674 524145 4825807 612 39
18:00:50 4/20/2010 4 20 2010 18 746 527112 4825820 463 40
12:00:47 12/18/2012 12 18 2012 12 666 526249 4825818 471 40
16:00:34 4/21/2012 4 21 2012 16 670 525280 4825815 473 40
16:00:17 4/11/2012 4 11 2012 16 678 525349 4825816 473 40
10:00:47 5/6/2011 5 6 2011 10 655 523653 4825812 670 27
20:00:45 4/12/2014 4 12 2014 20 907 524976 4825817 474 40



16:00:54 4/23/2011 4 23 2011 16 655 523726 4825814 670 27
0:00:48 12/23/2013 12 23 2013 0 918 529072 4825835 468 40
10:01:49 5/13/2011 5 13 2011 10 655 524124 4825817 612 39
14:01:24 4/26/2010 4 26 2010 14 644 525111 4825822 474 40
18:00:53 4/28/2012 4 28 2012 18 657 523966 4825821 612 39
2:00:47 2/5/2010 2 5 2010 2 644 527923 4825837 466 40
12:01:05 5/1/2009 5 1 2009 12 648 525175 4825828 473 40
14:00:54 4/18/2010 4 18 2010 14 654 525323 4825828 473 40
12:00:53 4/24/2010 4 24 2010 12 652 523928 4825827 653 3
14:00:41 4/20/2009 4 20 2009 14 648 525707 4825836 472 40
0:00:55 4/13/2010 4 13 2010 0 639 529140 4825850 468 40
18:00:51 2/5/2010 2 5 2010 18 644 528348 4825849 467 40
12:02:56 5/1/2009 5 1 2009 12 644 525053 4825836 474 40
14:01:17 5/1/2009 5 1 2009 14 644 525088 4825836 474 40
10:01:05 2/5/2010 2 5 2010 10 644 528261 4825849 467 40
10:01:48 4/21/2012 4 21 2012 10 677 525321 4825838 473 40
10:00:51 11/28/2010 11 28 2010 10 746 528206 4825852 467 40
16:00:41 2/5/2010 2 5 2010 16 644 528345 4825854 467 40
14:00:49 4/4/2013 4 4 2013 14 677 524218 4825838 766 38
14:00:49 4/4/2013 4 4 2013 14 677 524218 4825838 767 38
12:00:42 4/20/2009 4 20 2009 12 648 525707 4825844 472 40
14:00:31 4/12/2012 4 12 2012 14 671 524206 4825838 766 38
14:00:31 4/12/2012 4 12 2012 14 671 524206 4825838 767 38
16:01:18 4/16/2010 4 16 2010 16 640 525134 4825842 474 40
20:00:54 12/30/2012 12 30 2012 20 666 525401 4825844 473 40
8:00:53 2/5/2010 2 5 2010 8 644 528151 4825855 467 40
8:00:41 12/28/2012 12 28 2012 8 666 524747 4825842 456 40
16:00:25 4/10/2012 4 10 2012 16 674 524180 4825840 766 38
16:00:25 4/10/2012 4 10 2012 16 674 524180 4825840 767 38
0:00:49 4/13/2010 4 13 2010 0 644 527701 4825854 466 40
16:01:10 4/18/2010 4 18 2010 16 654 525329 4825846 473 40
14:00:47 2/5/2010 2 5 2010 14 644 528262 4825859 467 40
12:00:36 2/5/2010 2 5 2010 12 644 528248 4825861 467 40
18:00:47 4/23/2011 4 23 2011 18 664 523544 4825843 668 36
22:00:54 12/30/2012 12 30 2012 22 666 525392 4825851 455 40
14:01:50 4/25/2010 4 25 2010 14 644 525174 4825852 455 40
18:00:53 5/10/2010 5 10 2010 18 640 525584 4825853 454 40
4:01:23 2/5/2010 2 5 2010 4 644 528149 4825866 467 40
4:00:54 4/13/2010 4 13 2010 4 639 529181 4825871 468 40
12:00:53 4/22/2012 4 22 2012 12 665 524183 4825851 766 38
12:00:53 4/22/2012 4 22 2012 12 665 524183 4825851 767 38
12:00:54 4/26/2010 4 26 2010 12 644 525030 4825856 456 40
4:00:54 11/24/2010 11 24 2010 4 746 529234 4825873 465 40
10:00:55 12/5/2013 12 5 2013 10 909 526118 4825861 453 40
6:00:48 2/5/2010 2 5 2010 6 644 528151 4825870 467 40
12:00:44 12/12/2010 12 12 2010 12 639 528231 4825873 467 40
14:00:42 5/1/2009 5 1 2009 14 648 525202 4825863 455 40
10:00:47 4/26/2010 4 26 2010 10 644 525037 4825863 456 40
2:00:43 5/6/2012 5 6 2012 2 676 524542 4825862 457 39
6:00:53 11/29/2012 11 29 2012 6 677 523989 4825860 766 38
6:00:53 11/29/2012 11 29 2012 6 677 523989 4825860 767 38
10:00:49 4/25/2010 4 25 2010 10 650 525241 4825865 455 40
16:00:27 4/21/2014 4 21 2014 16 907 523991 4825860 766 38
16:00:27 4/21/2014 4 21 2014 16 907 523991 4825860 767 38



18:00:49 4/23/2011 4 23 2011 18 650 523573 4825859 668 36
6:00:54 1/28/2012 1 28 2012 6 666 529514 4825884 447 40
14:00:54 4/22/2012 4 22 2012 14 665 524180 4825864 766 38
14:00:54 4/22/2012 4 22 2012 14 665 524180 4825864 767 38
10:01:48 5/5/2011 5 5 2011 10 655 524052 4825864 766 38
10:01:48 5/5/2011 5 5 2011 10 655 524052 4825864 767 38
16:00:56 4/12/2012 4 12 2012 16 671 524181 4825866 766 38
16:00:56 4/12/2012 4 12 2012 16 671 524181 4825866 767 38
10:00:53 4/22/2012 4 22 2012 10 665 524120 4825866 766 38
10:00:53 4/22/2012 4 22 2012 10 665 524120 4825866 767 38
12:00:54 4/24/2010 4 24 2010 12 640 524004 4825868 766 38
12:00:54 4/24/2010 4 24 2010 12 640 524004 4825868 767 38
8:01:59 4/10/2012 4 10 2012 8 674 523687 4825867 668 36
2:00:54 4/13/2010 4 13 2010 2 644 527707 4825888 448 40
12:01:19 4/13/2014 4 13 2014 12 913 523973 4825874 766 38
12:01:19 4/13/2014 4 13 2014 12 913 523973 4825874 767 38
12:01:11 4/25/2011 4 25 2011 12 650 524773 4825881 456 40
14:00:54 5/3/2014 5 3 2014 14 916 525145 4825884 455 40
12:00:54 4/12/2012 4 12 2012 12 671 524198 4825883 766 38
12:00:54 4/12/2012 4 12 2012 12 671 524198 4825883 767 38
12:00:49 12/5/2013 12 5 2013 12 909 527391 4825896 446 40
10:00:54 4/13/2014 4 13 2014 10 913 523915 4825883 653 3
8:00:53 1/2/2014 1 2 2014 8 913 524686 4825890 457 39
10:00:55 2/7/2013 2 7 2013 10 666 524176 4825888 766 38
10:00:55 2/7/2013 2 7 2013 10 666 524176 4825888 767 38
12:00:47 3/24/2010 3 24 2010 12 652 526891 4825902 445 40
10:00:36 12/12/2008 12 12 2008 10 637 525163 4825896 455 40
14:00:53 1/22/2010 1 22 2010 14 639 527692 4825909 448 40
16:00:53 4/15/2010 4 15 2010 16 644 525911 4825911 454 40
12:00:43 1/22/2010 1 22 2010 12 639 527702 4825918 448 40
12:02:00 4/25/2010 4 25 2010 12 639 525281 4825915 455 40
4:00:49 12/15/2013 12 15 2013 4 913 530222 4825942 443 40
4:00:54 12/23/2013 12 23 2013 4 918 528767 4825937 451 40
6:00:55 12/23/2013 12 23 2013 6 918 528810 4825942 450 40
0:00:53 1/31/2010 1 31 2010 0 642 524203 4825928 766 38
0:00:53 1/31/2010 1 31 2010 0 642 524203 4825928 767 38
18:00:42 4/18/2010 4 18 2010 18 652 524618 4825931 457 39
10:00:44 12/28/2012 12 28 2012 10 666 526790 4825942 445 40
16:00:48 4/20/2010 4 20 2010 16 746 527042 4825945 445 40
6:00:41 4/13/2014 4 13 2014 6 907 524435 4825935 457 39
8:01:12 4/13/2014 4 13 2014 8 913 523808 4825933 668 36
8:00:33 1/28/2012 1 28 2012 8 666 529514 4825957 447 40
2:00:49 5/3/2010 5 3 2010 2 652 525453 4825943 455 40
16:00:53 4/15/2010 4 15 2010 16 642 525926 4825949 454 40
4:00:55 4/13/2014 4 13 2014 4 907 524433 4825944 457 39
14:02:59 4/25/2010 4 25 2010 14 639 525275 4825949 455 40
12:00:54 4/25/2009 4 25 2009 12 640 524853 4825950 456 40
14:02:19 4/11/2014 4 11 2014 14 917 525199 4825951 455 40
16:00:53 4/11/2014 4 11 2014 16 917 525186 4825952 455 40
4:00:54 4/6/2010 4 6 2010 4 642 524289 4825955 766 38
4:00:54 4/6/2010 4 6 2010 4 642 524289 4825955 767 38
6:00:42 4/27/2009 4 27 2009 6 634 524614 4825960 457 39
4:00:51 4/27/2009 4 27 2009 4 634 524611 4825963 457 39
8:01:12 1/9/2014 1 9 2014 8 916 524375 4825963 457 39



18:00:54 5/3/2014 5 3 2014 18 916 524349 4825968 457 39
10:01:22 4/17/2014 4 17 2014 10 913 524159 4825969 766 38
10:01:22 4/17/2014 4 17 2014 10 913 524159 4825969 767 38
16:01:29 4/16/2010 4 16 2010 16 655 525248 4825975 455 40
6:00:54 4/6/2010 4 6 2010 6 642 524274 4825973 766 38
6:00:54 4/6/2010 4 6 2010 6 642 524274 4825973 767 38
2:00:33 4/23/2014 4 23 2014 2 907 524828 4825978 456 40
0:00:47 4/23/2014 4 23 2014 0 907 524818 4825978 456 40
4:00:43 1/6/2010 1 6 2010 4 642 524297 4825986 766 38
4:00:43 1/6/2010 1 6 2010 4 642 524297 4825986 767 38
2:00:35 4/13/2014 4 13 2014 2 907 524493 4825991 457 39
4:00:47 12/1/2010 12 1 2010 4 650 523860 4825991 668 36
22:00:48 12/27/2013 12 27 2013 22 913 526910 4826003 445 40
0:00:54 12/28/2013 12 28 2013 0 913 526912 4826006 445 40
10:00:34 4/12/2012 4 12 2012 10 671 524355 4825996 457 39
22:00:49 11/16/2010 11 16 2010 22 654 524661 4825999 457 39
2:00:54 5/7/2011 5 7 2011 2 655 523582 4825997 668 36
0:00:47 4/13/2014 4 13 2014 0 907 524545 4826001 457 39
14:01:12 4/12/2010 4 12 2010 14 655 526023 4826014 453 40
18:00:44 5/13/2011 5 13 2011 18 668 529429 4826030 447 40
18:00:47 1/13/2014 1 13 2014 18 913 529554 4826035 447 40
16:00:48 4/12/2010 4 12 2010 16 655 526081 4826021 453 40
10:00:23 12/13/2013 12 13 2013 10 909 527919 4826029 448 40
18:00:47 4/16/2010 4 16 2010 18 640 525088 4826021 456 40
10:00:47 1/8/2014 1 8 2014 10 916 526405 4826033 452 40
10:00:25 5/2/2009 5 2 2009 10 644 525973 4826033 453 40
14:00:54 4/13/2010 4 13 2010 14 746 525420 4826031 455 40
12:00:13 4/13/2010 4 13 2010 12 746 525419 4826032 455 40
10:00:53 4/18/2009 4 18 2009 10 642 524676 4826032 457 39
10:00:40 12/26/2013 12 26 2013 10 916 527180 4826042 446 40
12:00:21 4/20/2010 4 20 2010 12 746 526924 4826045 445 40
14:00:42 4/20/2010 4 20 2010 14 746 526925 4826047 445 40
6:01:12 11/29/2012 11 29 2012 6 675 523804 4826035 668 36
18:00:50 4/15/2014 4 15 2014 18 913 525257 4826041 455 40
16:00:21 4/15/2014 4 15 2014 16 913 525188 4826042 455 40
10:00:59 12/23/2013 12 23 2013 10 918 528447 4826058 451 40
14:00:42 12/24/2013 12 24 2013 14 916 527024 4826054 445 40
2:00:47 12/21/2011 12 21 2011 2 657 524167 4826051 766 38
2:00:47 12/21/2011 12 21 2011 2 657 524167 4826051 767 38
18:00:41 4/16/2010 4 16 2010 18 655 524678 4826054 457 39
14:00:52 2/22/2012 2 22 2012 14 666 530395 4826079 443 40
10:00:48 4/21/2008 4 21 2008 10 637 523968 4826054 766 38
10:00:48 4/21/2008 4 21 2008 10 637 523968 4826054 767 38
12:00:50 2/22/2012 2 22 2012 12 666 530397 4826083 442 40
4:01:13 12/5/2013 12 5 2013 4 916 528480 4826075 451 40
4:00:53 4/25/2010 4 25 2010 4 639 525098 4826067 456 40
16:00:52 4/29/2013 4 29 2013 16 671 524363 4826067 457 39
2:01:18 1/6/2010 1 6 2010 2 642 524347 4826067 457 39
8:00:54 5/1/2008 5 1 2008 8 637 525148 4826071 455 40
10:00:38 11/25/2010 11 25 2010 10 650 525655 4826073 454 40
12:00:41 4/9/2013 4 9 2013 12 663 525509 4826073 455 40
14:01:41 4/9/2013 4 9 2013 14 663 525511 4826074 455 40
10:00:48 5/1/2008 5 1 2008 10 637 525148 4826075 455 40
4:00:57 4/23/2014 4 23 2014 4 917 525186 4826078 455 40



16:00:42 4/24/2010 4 24 2010 16 640 524074 4826076 766 38
16:00:42 4/24/2010 4 24 2010 16 640 524074 4826076 767 38
18:00:56 4/13/2014 4 13 2014 18 913 524519 4826082 457 39
14:01:00 4/24/2010 4 24 2010 14 640 524080 4826081 766 38
14:01:00 4/24/2010 4 24 2010 14 640 524080 4826081 767 38
0:01:20 12/1/2010 12 1 2010 0 650 524009 4826081 766 38
0:01:20 12/1/2010 12 1 2010 0 650 524009 4826081 767 38
16:00:50 4/22/2012 4 22 2012 16 665 524477 4826084 457 39
6:00:47 1/24/2013 1 24 2013 6 666 529334 4826106 447 40
2:00:48 12/1/2010 12 1 2010 2 650 524012 4826085 766 38
2:00:48 12/1/2010 12 1 2010 2 650 524012 4826085 767 38
8:00:47 4/13/2014 4 13 2014 8 907 524929 4826090 456 40
6:00:55 4/25/2010 4 25 2010 6 650 525073 4826093 456 40
12:01:13 12/23/2013 12 23 2013 12 918 528540 4826109 451 40
12:00:23 4/18/2009 4 18 2009 12 642 524909 4826096 456 40
18:00:42 4/20/2009 4 20 2009 18 648 525395 4826098 455 40
14:01:11 4/24/2010 4 24 2010 14 639 524211 4826099 766 38
14:01:11 4/24/2010 4 24 2010 14 639 524211 4826099 767 38
16:00:36 4/24/2010 4 24 2010 16 646 524125 4826104 766 38
16:00:36 4/24/2010 4 24 2010 16 646 524125 4826104 767 38
8:00:48 4/13/2010 4 13 2010 8 746 525186 4826112 455 40
14:00:56 4/24/2010 4 24 2010 14 646 524130 4826113 766 38
14:00:56 4/24/2010 4 24 2010 14 646 524130 4826113 767 38
10:00:53 4/14/2014 4 14 2014 10 908 525890 4826120 454 40
10:00:53 4/13/2010 4 13 2010 10 746 525186 4826118 455 40
16:00:55 3/23/2010 3 23 2010 16 655 526242 4826122 453 40
12:00:48 2/4/2010 2 4 2010 12 642 526129 4826126 453 40
22:00:29 4/12/2014 4 12 2014 22 907 524828 4826121 456 40
4:00:27 4/13/2010 4 13 2010 4 746 525049 4826122 456 40
6:00:44 4/13/2010 4 13 2010 6 746 525052 4826123 456 40
4:00:47 1/31/2010 1 31 2010 4 642 524743 4826122 456 40
8:01:19 1/31/2010 1 31 2010 8 642 524749 4826123 456 40
20:00:56 4/28/2012 4 28 2012 20 657 524081 4826121 766 38
20:00:56 4/28/2012 4 28 2012 20 657 524081 4826121 767 38
2:00:55 4/13/2010 4 13 2010 2 746 525048 4826125 456 40
2:01:23 11/10/2010 11 10 2010 2 651 524165 4826123 766 38
2:01:23 11/10/2010 11 10 2010 2 651 524165 4826123 767 38
6:00:54 1/31/2010 1 31 2010 6 642 524752 4826125 456 40
14:00:54 3/23/2010 3 23 2010 14 650 526076 4826131 453 40
10:00:53 2/4/2010 2 4 2010 10 642 526116 4826132 453 40
8:00:55 2/7/2013 2 7 2013 8 666 523928 4826127 668 36
6:00:23 12/3/2013 12 3 2013 6 908 524549 4826132 457 39
18:00:56 12/24/2013 12 24 2013 18 916 527415 4826150 446 40
14:00:48 4/25/2009 4 25 2009 14 640 526001 4826149 453 40
18:00:54 11/21/2010 11 21 2010 18 641 526292 4826150 453 40
20:00:57 4/15/2014 4 15 2014 20 913 524843 4826149 456 40
22:02:33 11/29/2010 11 29 2010 22 642 524759 4826152 456 40
14:00:43 4/21/2014 4 21 2014 14 916 524244 4826151 766 38
14:00:43 4/21/2014 4 21 2014 14 916 524244 4826151 767 38
16:00:54 2/22/2012 2 22 2012 16 666 530304 4826178 443 40
16:01:23 4/24/2010 4 24 2010 16 639 524336 4826156 766 38
16:01:23 4/24/2010 4 24 2010 16 639 524336 4826156 767 38
18:00:53 11/29/2010 11 29 2010 18 642 524761 4826157 456 40
16:00:26 12/8/2012 12 8 2012 16 658 526834 4826170 445 40



10:00:54 11/25/2010 11 25 2010 10 642 525611 4826167 454 40
0:00:44 1/7/2010 1 7 2010 0 642 524765 4826166 456 40
4:01:04 1/2/2014 1 2 2014 4 913 524639 4826165 457 39
6:00:42 11/29/2010 11 29 2010 6 639 524694 4826170 457 39
2:00:53 1/2/2014 1 2 2014 2 913 524629 4826170 457 39
6:01:05 1/9/2014 1 9 2014 6 916 524423 4826171 457 39
8:00:54 3/24/2010 3 24 2010 8 655 525729 4826178 454 40
10:00:41 11/29/2010 11 29 2010 10 639 524774 4826175 456 40
8:00:53 11/29/2010 11 29 2010 8 639 524745 4826177 456 40
4:01:09 1/9/2014 1 9 2014 4 916 524444 4826179 457 39
22:01:33 4/26/2012 4 26 2012 22 657 524249 4826179 766 38
22:01:33 4/26/2012 4 26 2012 22 657 524249 4826179 767 38
18:00:41 4/21/2012 4 21 2012 18 670 525007 4826183 456 40
22:00:53 1/1/2014 1 1 2014 22 913 524734 4826182 456 40
18:00:48 4/25/2011 4 25 2011 18 664 525200 4826190 455 40
6:01:23 1/2/2014 1 2 2014 6 913 524590 4826188 457 39
20:00:52 12/27/2013 12 27 2013 20 913 527308 4826201 446 40
16:00:42 12/30/2012 12 30 2012 16 666 526530 4826199 452 40
16:00:41 4/11/2012 4 11 2012 16 673 525780 4826201 454 40
12:00:14 4/21/2008 4 21 2008 12 637 524298 4826198 766 38
12:00:14 4/21/2008 4 21 2008 12 637 524298 4826198 767 38
2:00:54 1/31/2010 1 31 2010 2 642 524779 4826200 456 40
0:00:54 4/23/2014 4 23 2014 0 917 525478 4826207 455 40
20:00:23 12/9/2013 12 9 2013 20 916 530851 4826231 441 40
2:00:53 4/23/2014 4 23 2014 2 917 525479 4826210 455 40
6:00:20 4/25/2010 4 25 2010 6 639 525111 4826209 456 40
0:00:48 1/2/2014 1 2 2014 0 913 524711 4826210 457 39
14:00:53 4/24/2010 4 24 2010 14 652 524220 4826209 766 38
14:00:53 4/24/2010 4 24 2010 14 652 524220 4826209 767 38
2:00:58 2/4/2010 2 4 2010 2 642 526283 4826218 453 40
2:00:56 2/7/2013 2 7 2013 2 666 523944 4826212 668 36
20:01:23 4/26/2012 4 26 2012 20 657 524165 4826213 766 38
20:01:23 4/26/2012 4 26 2012 20 657 524165 4826213 767 38
12:00:45 11/30/2010 11 30 2010 12 746 527484 4826230 446 40
10:00:55 11/30/2010 11 30 2010 10 746 527483 4826230 446 40
12:00:56 12/31/2012 12 31 2012 12 666 526778 4826231 445 40
14:00:48 11/29/2010 11 29 2010 14 639 526412 4826229 452 40
18:01:00 4/21/2014 4 21 2014 18 907 524146 4826221 766 38
18:01:00 4/21/2014 4 21 2014 18 907 524146 4826221 767 38
14:00:41 12/31/2012 12 31 2012 14 666 526776 4826232 445 40
4:01:16 2/7/2013 2 7 2013 4 666 523942 4826223 668 36
10:00:46 12/5/2009 12 5 2009 10 638 524295 4826226 766 38
10:00:46 12/5/2009 12 5 2009 10 638 524295 4826226 767 38
2:00:53 4/13/2010 4 13 2010 2 642 525717 4826232 454 40
16:00:53 4/24/2010 4 24 2010 16 652 524225 4826227 766 38
16:00:53 4/24/2010 4 24 2010 16 652 524225 4826227 767 38
6:00:48 2/7/2013 2 7 2013 6 666 523940 4826227 668 36
20:00:47 1/1/2014 1 1 2014 20 913 524750 4826230 456 40
0:00:54 4/13/2010 4 13 2010 0 642 525716 4826234 454 40
18:00:53 11/30/2010 11 30 2010 18 639 524804 4826233 456 40
16:00:48 12/1/2010 12 1 2010 16 650 524153 4826235 764 39
16:00:48 12/1/2010 12 1 2010 16 650 524153 4826235 765 39
10:00:54 12/27/2013 12 27 2013 10 913 528589 4826253 451 40
22:01:18 4/22/2014 4 22 2014 22 917 525459 4826241 455 40



6:00:54 4/12/2012 4 12 2012 6 671 524507 4826240 760 39
6:00:54 4/12/2012 4 12 2012 6 671 524507 4826240 761 39
18:00:50 5/17/2011 5 17 2011 18 664 526611 4826249 452 40
10:00:23 4/21/2010 4 21 2010 10 746 526598 4826249 452 40
8:00:53 2/4/2010 2 4 2010 8 642 526033 4826248 453 40
12:00:56 11/29/2010 11 29 2010 12 639 524887 4826248 438 40
16:01:12 3/23/2010 3 23 2010 16 650 526336 4826256 453 40
2:00:09 4/26/2011 4 26 2011 2 650 523653 4826246 667 24
0:00:55 1/6/2010 1 6 2010 0 642 524546 4826249 760 39
0:00:55 1/6/2010 1 6 2010 0 642 524546 4826249 761 39
18:00:53 1/1/2014 1 1 2014 18 913 525629 4826259 436 40
18:00:48 4/11/2012 4 11 2012 18 673 526307 4826263 435 40
8:00:48 3/24/2010 3 24 2010 8 642 525698 4826263 436 40
16:00:57 3/23/2010 3 23 2010 16 644 526238 4826268 435 40
6:00:48 2/4/2010 2 4 2010 6 642 526046 4826268 435 40
22:00:55 12/9/2012 12 9 2012 22 666 531083 4826290 441 40
4:00:54 2/4/2010 2 4 2010 4 642 526036 4826271 435 40
18:01:17 5/10/2010 5 10 2010 18 657 525725 4826271 436 40
16:01:23 4/25/2010 4 25 2010 16 639 524822 4826269 438 40
14:00:47 4/21/2012 4 21 2012 14 666 524306 4826268 764 39
14:00:47 4/21/2012 4 21 2012 14 666 524306 4826268 765 39
14:00:56 12/30/2012 12 30 2012 14 666 526625 4826279 434 40
4:00:44 4/26/2011 4 26 2011 4 650 523694 4826270 667 24
10:00:48 12/31/2012 12 31 2012 10 666 526732 4826282 434 40
20:00:48 12/22/2013 12 22 2013 20 918 529336 4826294 429 40
6:00:32 4/26/2011 4 26 2011 6 650 523691 4826273 667 24
10:00:59 12/22/2013 12 22 2013 10 916 527155 4826289 428 40
22:00:48 12/22/2013 12 22 2013 22 918 529344 4826299 429 40
16:00:53 3/23/2010 3 23 2010 16 642 526259 4826288 435 40
18:00:53 4/24/2010 4 24 2010 18 646 524495 4826285 760 39
18:00:53 4/24/2010 4 24 2010 18 646 524495 4826285 761 39
14:00:54 11/26/2010 11 26 2010 14 651 527830 4826299 430 40
14:00:53 4/26/2009 4 26 2009 14 640 526507 4826298 434 40
10:00:47 4/13/2014 4 13 2014 10 907 525100 4826296 438 40
2:00:12 1/9/2014 1 9 2014 2 916 524476 4826298 760 39
2:00:12 1/9/2014 1 9 2014 2 916 524476 4826298 761 39
12:00:42 12/30/2012 12 30 2012 12 666 526628 4826307 434 40
12:02:49 4/26/2009 4 26 2009 12 640 526531 4826307 434 40
16:00:50 3/23/2010 3 23 2010 16 746 526270 4826310 435 40
12:00:56 1/6/2010 1 6 2010 12 642 524300 4826303 764 39
12:00:56 1/6/2010 1 6 2010 12 642 524300 4826303 765 39
18:00:55 4/24/2010 4 24 2010 18 640 524506 4826308 760 39
18:00:55 4/24/2010 4 24 2010 18 640 524506 4826308 761 39
14:00:53 1/6/2010 1 6 2010 14 642 524295 4826310 764 39
14:00:53 1/6/2010 1 6 2010 14 642 524295 4826310 765 39
0:00:48 2/4/2010 2 4 2010 0 642 526038 4826320 435 40
16:00:42 4/21/2012 4 21 2012 16 666 524326 4826317 764 39
16:00:42 4/21/2012 4 21 2012 16 666 524326 4826317 765 39
18:01:16 5/26/2010 5 26 2010 18 639 524284 4826320 764 39
18:01:16 5/26/2010 5 26 2010 18 639 524284 4826320 765 39
16:00:53 3/23/2010 3 23 2010 16 652 526158 4826327 435 40
0:01:24 4/26/2011 4 26 2011 0 650 524037 4826320 764 39
0:01:24 4/26/2011 4 26 2011 0 650 524037 4826320 765 39
18:00:56 4/22/2008 4 22 2008 18 637 523732 4826319 667 24



8:00:53 4/18/2009 4 18 2009 8 642 524611 4826322 760 39
8:00:53 4/18/2009 4 18 2009 8 642 524611 4826322 761 39
18:00:47 4/24/2010 4 24 2010 18 652 524464 4826323 760 39
18:00:47 4/24/2010 4 24 2010 18 652 524464 4826323 761 39
2:00:54 11/10/2010 11 10 2010 2 650 524559 4826323 760 39
2:00:54 11/10/2010 11 10 2010 2 650 524559 4826323 761 39
12:00:54 12/21/2012 12 21 2012 12 665 526668 4826335 434 40
22:00:14 4/25/2011 4 25 2011 22 650 524021 4826326 764 39
22:00:14 4/25/2011 4 25 2011 22 650 524021 4826326 765 39
0:00:50 5/1/2012 5 1 2012 0 676 524334 4826327 764 39
0:00:50 5/1/2012 5 1 2012 0 676 524334 4826327 765 39
18:00:52 12/21/2012 12 21 2012 18 665 524568 4826330 760 39
18:00:52 12/21/2012 12 21 2012 18 665 524568 4826330 761 39
18:00:54 2/3/2010 2 3 2010 18 642 526035 4826341 435 40
22:00:21 4/30/2012 4 30 2012 22 676 524469 4826337 760 39
22:00:21 4/30/2012 4 30 2012 22 676 524469 4826337 761 39
22:00:54 2/3/2010 2 3 2010 22 642 526033 4826343 435 40
14:00:55 3/23/2010 3 23 2010 14 642 526036 4826344 435 40
18:01:11 2/3/2010 2 3 2010 18 642 526042 4826347 435 40
8:00:44 3/24/2010 3 24 2010 8 644 525751 4826348 436 40
16:00:20 4/13/2014 4 13 2014 16 907 525134 4826346 437 40
2:00:47 4/25/2010 4 25 2010 2 650 524899 4826345 438 40
0:00:53 11/22/2010 11 22 2010 0 651 527009 4826356 427 40
14:00:56 4/13/2014 4 13 2014 14 907 525137 4826351 437 40
4:00:56 11/29/2010 11 29 2010 4 639 524737 4826350 438 40
12:01:30 11/29/2010 11 29 2010 12 650 524589 4826350 760 39
12:01:30 11/29/2010 11 29 2010 12 650 524589 4826350 761 39
8:00:41 11/29/2010 11 29 2010 8 650 524662 4826354 760 39
8:00:41 11/29/2010 11 29 2010 8 650 524662 4826354 761 39
16:00:49 4/17/2014 4 17 2014 16 913 524498 4826355 760 39
16:00:49 4/17/2014 4 17 2014 16 913 524498 4826355 761 39
12:00:29 4/13/2014 4 13 2014 12 907 525047 4826357 438 40
12:00:53 4/18/2010 4 18 2010 12 640 526678 4826364 434 40
16:00:54 2/4/2010 2 4 2010 16 644 527443 4826367 428 40
18:00:23 1/6/2010 1 6 2010 18 642 524769 4826359 438 40
10:00:41 12/15/2013 12 15 2013 10 913 528160 4826375 431 40
16:00:55 11/26/2010 11 26 2010 16 651 527822 4826374 430 40
22:00:48 4/28/2012 4 28 2012 22 657 524408 4826361 760 39
22:00:48 4/28/2012 4 28 2012 22 657 524408 4826361 761 39
10:00:43 11/29/2010 11 29 2010 10 650 524592 4826362 760 39
10:00:43 11/29/2010 11 29 2010 10 650 524592 4826362 761 39
12:00:30 4/20/2010 4 20 2010 12 640 527101 4826372 427 40
12:00:54 12/24/2013 12 24 2013 12 916 525485 4826366 437 40
12:00:54 4/17/2014 4 17 2014 12 913 524503 4826363 760 39
12:00:54 4/17/2014 4 17 2014 12 913 524503 4826363 761 39
18:00:53 4/13/2014 4 13 2014 18 907 525302 4826367 437 40
18:00:49 1/6/2010 1 6 2010 18 642 524564 4826366 760 39
18:00:49 1/6/2010 1 6 2010 18 642 524564 4826366 761 39
18:01:07 4/11/2012 4 11 2012 18 671 524531 4826368 760 39
18:01:07 4/11/2012 4 11 2012 18 671 524531 4826368 761 39
18:00:23 4/17/2014 4 17 2014 18 913 524522 4826369 760 39
18:00:23 4/17/2014 4 17 2014 18 913 524522 4826369 761 39
6:00:43 11/29/2010 11 29 2010 6 650 524673 4826369 760 39
6:00:43 11/29/2010 11 29 2010 6 650 524673 4826369 761 39



18:00:48 4/1/2013 4 1 2013 18 671 524622 4826369 760 39
18:00:48 4/1/2013 4 1 2013 18 671 524622 4826369 761 39
8:00:32 4/14/2014 4 14 2014 8 908 525793 4826374 436 40
14:00:26 4/17/2014 4 17 2014 14 913 524507 4826370 760 39
14:00:26 4/17/2014 4 17 2014 14 913 524507 4826370 761 39
14:00:55 4/20/2010 4 20 2010 14 640 527099 4826382 427 40
2:01:11 1/3/2010 1 3 2010 2 642 524617 4826375 760 39
2:01:11 1/3/2010 1 3 2010 2 642 524617 4826375 761 39
10:00:54 12/28/2013 12 28 2013 10 913 527271 4826386 428 40
4:00:26 11/29/2011 11 29 2011 4 667 524859 4826378 438 40
16:00:53 4/20/2010 4 20 2010 16 640 527105 4826388 427 40
4:00:29 11/29/2010 11 29 2010 4 650 524674 4826383 760 39
4:00:29 11/29/2010 11 29 2010 4 650 524674 4826383 761 39
10:00:48 12/1/2010 12 1 2010 10 650 524350 4826385 760 39
10:00:48 12/1/2010 12 1 2010 10 650 524350 4826385 761 39
6:00:53 1/3/2010 1 3 2010 6 642 524615 4826387 760 39
6:00:53 1/3/2010 1 3 2010 6 642 524615 4826387 761 39
16:00:54 12/31/2012 12 31 2012 16 666 526904 4826396 427 40
2:00:43 11/29/2010 11 29 2010 2 639 524757 4826388 438 40
18:01:08 2/4/2010 2 4 2010 18 644 527376 4826399 428 40
6:00:49 11/29/2011 11 29 2011 6 667 524852 4826390 438 40
22:00:53 11/21/2010 11 21 2010 22 651 527044 4826399 427 40
0:00:48 1/3/2010 1 3 2010 0 642 524612 4826397 760 39
0:00:48 1/3/2010 1 3 2010 0 642 524612 4826397 761 39
12:00:30 4/11/2014 4 11 2014 12 917 526137 4826402 435 40
16:00:57 1/6/2010 1 6 2010 16 642 524296 4826399 764 39
16:00:57 1/6/2010 1 6 2010 16 642 524296 4826399 765 39
10:01:09 12/1/2011 12 1 2011 10 663 524373 4826400 760 39
10:01:09 12/1/2011 12 1 2011 10 663 524373 4826400 761 39
18:01:07 12/27/2013 12 27 2013 18 913 528064 4826416 431 40
2:00:43 5/19/2011 5 19 2011 2 666 525375 4826405 437 40
12:00:54 12/26/2013 12 26 2013 12 916 528320 4826418 431 40
0:00:53 1/9/2014 1 9 2014 0 916 524591 4826405 760 39
0:00:53 1/9/2014 1 9 2014 0 916 524591 4826405 761 39
6:00:49 11/29/2010 11 29 2010 6 642 524632 4826412 760 39
6:00:49 11/29/2010 11 29 2010 6 642 524632 4826412 761 39
0:01:47 4/29/2012 4 29 2012 0 657 524417 4826411 760 39
0:01:47 4/29/2012 4 29 2012 0 657 524417 4826411 761 39
8:00:44 11/29/2010 11 29 2010 8 642 524629 4826414 760 39
8:00:44 11/29/2010 11 29 2010 8 642 524629 4826414 761 39
18:00:47 4/17/2009 4 17 2009 18 642 524166 4826416 764 39
18:00:47 4/17/2009 4 17 2009 18 642 524166 4826416 765 39
6:00:42 11/26/2010 11 26 2010 6 650 527791 4826430 430 40
10:00:53 12/24/2013 12 24 2013 10 916 524749 4826420 438 40
16:00:56 12/8/2012 12 8 2012 16 666 526799 4826428 427 40
14:01:17 4/21/2014 4 21 2014 14 917 524525 4826420 760 39
14:01:17 4/21/2014 4 21 2014 14 917 524525 4826420 761 39
18:00:26 3/23/2010 3 23 2010 18 746 526323 4826429 435 40
12:00:53 4/21/2012 4 21 2012 12 666 524387 4826423 760 39
12:00:53 4/21/2012 4 21 2012 12 666 524387 4826423 761 39
0:00:30 2/5/2010 2 5 2010 0 644 527389 4826436 428 40
4:00:56 1/3/2010 1 3 2010 4 642 524757 4826427 438 40
22:00:43 2/4/2010 2 4 2010 22 644 527349 4826442 428 40
16:00:54 12/24/2013 12 24 2013 16 916 527237 4826442 428 40



22:02:00 1/6/2010 1 6 2010 22 642 524778 4826433 438 40
14:01:12 4/21/2008 4 21 2008 14 637 524478 4826433 760 39
14:01:12 4/21/2008 4 21 2008 14 637 524478 4826433 761 39
16:00:47 2/3/2010 2 3 2010 16 642 525997 4826439 435 40
14:00:29 3/23/2010 3 23 2010 14 651 526641 4826442 434 40
12:01:33 11/29/2010 11 29 2010 12 642 524637 4826435 760 39
12:01:33 11/29/2010 11 29 2010 12 642 524637 4826435 761 39
18:00:31 3/23/2010 3 23 2010 18 651 526871 4826444 427 40
16:00:25 4/17/2010 4 17 2010 16 640 526260 4826446 435 40
18:00:53 2/4/2010 2 4 2010 18 644 527350 4826452 428 40
10:00:53 4/30/2010 4 30 2010 10 652 525697 4826447 436 40
10:00:25 11/29/2010 11 29 2010 10 642 524639 4826443 760 39
10:00:25 11/29/2010 11 29 2010 10 642 524639 4826443 761 39
10:00:41 4/21/2014 4 21 2014 10 917 524376 4826445 760 39
10:00:41 4/21/2014 4 21 2014 10 917 524376 4826445 761 39
18:00:42 4/24/2010 4 24 2010 18 639 524531 4826448 760 39
18:00:42        4/24/2010       4       24      2010    18      639     524531  4826448 761     39
12:00:53        4/21/2014       4       21      2014    12      917     524376  4826450 760     39
12:00:53        4/21/2014       4       21      2014    12      917     524376  4826450 761     39
16:00:48        12/12/2010      12      12      2010    16      639     528249  4826473 431     40
8:00:53 3/24/2010       3       24      2010    8       650     525891  4826465 436     40
4:00:42 12/30/2011      12      30      2011    4       665     529437  4826487 429     40
10:00:49        5/18/2011       5       18      2011    10      666     525434  4826476 437     40
14:00:53        12/12/2010      12      12      2010    14      639     528293  4826488 431     40
18:00:53        2/22/2012       2       22      2012    18      666     530262  4826499 425     40
14:00:13        2/3/2010        2       3       2010    14      642     525988  4826483 435     40
8:00:43 4/25/2010       4       25      2010    8       639     525347  4826482 437     40
6:00:23 5/1/2008        5       1       2008    6       637     524611  4826486 760     39
6:00:23 5/1/2008        5       1       2008    6       637     524611  4826486 761     39
14:00:53        12/27/2013      12      27      2013    14      913     528548  4826503 433     40
12:00:54        12/27/2013      12      27      2013    12      913     528549  4826506 433     40
16:00:53        12/27/2013      12      27      2013    16      913     528553  4826507 433     40
4:00:43 11/26/2010      11      26      2010    4       650     527799  4826505 430     40
14:00:53        12/22/2013      12      22      2013    14      916     527290  4826507 428     40
12:00:55        12/22/2013      12      22      2013    12      916     527286  4826510 428     40
4:00:37 4/12/2012       4       12      2012    4       671     524546  4826501 760     39
4:00:37 4/12/2012       4       12      2012    4       671     524546  4826501 761     39
2:00:54 4/12/2012       4       12      2012    2       671     524538  4826502 760     39
2:00:54 4/12/2012       4       12      2012    2       671     524538  4826502 761     39
16:01:24        12/22/2013      12      22      2013    16      916     527287  4826513 428     40
10:01:24        5/7/2011        5       7       2011    10      655     524329  4826505 764     39
10:01:24        5/7/2011        5       7       2011    10      655     524329  4826505 765     39
12:00:52        2/3/2010        2       3       2010    12      642     525921  4826513 436     40
16:00:53        3/23/2010       3       23      2010    16      651     526925  4826517 427     40
10:00:59        12/10/2013      12      10      2013    10      909     528293  4826524 431     40
18:00:10        4/16/2010       4       16      2010    18      655     523845  4826507 667     24
10:00:54        1/28/2012       1       28      2012    10      666     529698  4826532 426     40
18:00:32        4/12/2010       4       12      2010    18      655     525913  4826518 436     40
6:01:51 12/28/2013      12      28      2013    6       916     524477  4826513 760     39
6:01:51 12/28/2013      12      28      2013    6       916     524477  4826513 761     39
16:00:26        4/19/2009       4       19      2009    16      648     526409  4826522 434     40
16:02:22        12/1/2010       12      1       2010    16      642     527306  4826528 428     40
0:00:39 5/1/2008        5       1       2008    0       637     524332  4826521 760     39
0:00:39 5/1/2008        5       1       2008    0       637     524332  4826521 761     39



14:01:27        12/1/2010       12      1       2010    14      642     527318  4826536 428     40
10:00:41        4/25/2010       4       25      2010    10      639     525498  4826529 437     40
12:00:55        4/21/2010       4       21      2010    12      746     526847  4826535 427     40
12:00:48        12/1/2010       12      1       2010    12      642     527311  4826538 428     40
4:00:49 5/1/2008        5       1       2008    4       637     524612  4826530 760     39
4:00:49 5/1/2008        5       1       2008    4       637     524612  4826530 761     39
10:00:56        12/1/2010       12      1       2010    10      642     527316  4826542 428     40
8:00:54 11/26/2010      11      26      2010    8       650     527835  4826545 430     40
2:00:36 5/1/2008        5       1       2008    2       637     524614  4826533 760     39
2:00:36 5/1/2008        5       1       2008    2       637     524614  4826533 761     39
18:01:40        4/21/2012       4       21      2012    18      666     524423  4826536 760     39
18:01:40        4/21/2012       4       21      2012    18      666     524423  4826536 761     39
12:00:41        11/30/2010      11      30      2010    12      639     525289  4826539 437     40
14:00:41        4/21/2010       4       21      2010    14      746     526860  4826546 427     40
14:00:42        11/30/2010      11      30      2010    14      639     525290  4826540 437     40
16:00:42        11/30/2010      11      30      2010    16      639     525291  4826544 437     40
0:01:43 4/6/2010        4       6       2010    0       655     523991  4826539 764     39
0:01:43 4/6/2010        4       6       2010    0       655     523991  4826539 765     39
8:00:44 12/12/2008      12      12      2008    8       637     524529  4826544 760     39
8:00:44 12/12/2008      12      12      2008    8       637     524529  4826544 761     39
12:00:35        4/18/2010       4       18      2010    12      646     527130  4826555 427     40
18:00:51        3/23/2010       3       23      2010    18      650     526265  4826565 435     40
12:00:56        12/28/2013      12      28      2013    12      913     527545  4826571 428     40
10:00:47        4/21/2010       4       21      2010    10      640     526674  4826568 434     40
2:01:29 4/6/2010        4       6       2010    2       655     524431  4826563 760     39
2:01:29 4/6/2010        4       6       2010    2       655     524431  4826563 761     39
18:00:53        12/31/2012      12      31      2012    18      666     526943  4826576 427     40
18:00:53        4/16/2010       4       16      2010    18      640     524643  4826567 760     39
18:00:53 4/16/2010 4 16 2010 18 640 524643 4826567 761 39
16:00:41 4/16/2010 4 16 2010 16 639 525643 4826574 436 40
2:00:53 11/24/2010 11 24 2010 2 746 529085 4826588 432 40
0:01:17 2/7/2013 2 7 2013 0 666 524481 4826571 760 39
0:01:17 2/7/2013 2 7 2013 0 666 524481 4826571 761 39
10:00:58 11/28/2010 11 28 2010 10 650 527224 4826582 428 40
10:00:54 11/27/2010 11 27 2010 10 746 527688 4826587 430 40
10:00:54 1/2/2014 1 2 2014 10 913 526368 4826582 434 40
18:00:54 4/17/2009 4 17 2009 18 648 524288 4826583 764 39
18:00:54 4/17/2009 4 17 2009 18 648 524288 4826583 765 39
18:00:24 4/19/2009 4 19 2009 18 648 526413 4826592 434 40
12:00:27 4/21/2010 4 21 2010 12 640 526684 4826595 434 40
14:00:17 12/1/2010 12 1 2010 14 650 524195 4826586 764 39
14:00:17 12/1/2010 12 1 2010 14 650 524195 4826586 765 39
10:00:53 2/3/2010 2 3 2010 10 642 525867 4826600 436 40
18:00:47 5/18/2011 5 18 2011 18 666 526240 4826613 435 40
10:00:47 4/25/2010 4 25 2010 10 644 525674 4826611 436 40
18:00:41 4/27/2009 4 27 2009 18 634 524533 4826610 760 39
18:00:41 4/27/2009 4 27 2009 18 634 524533 4826610 761 39
18:00:41 5/17/2011 5 17 2011 18 666 526233 4826617 435 40
2:01:24 5/18/2011 5 18 2011 2 666 524529 4826623 760 39
2:01:24 5/18/2011 5 18 2011 2 666 524529 4826623 761 39
18:00:50 4/25/2010 4 25 2010 18 639 524608 4826624 760 39
18:00:50 4/25/2010 4 25 2010 18 639 524608 4826624 761 39
12:00:47 12/1/2010 12 1 2010 12 650 524333 4826624 760 39
12:00:47 12/1/2010 12 1 2010 12 650 524333 4826624 761 39



8:01:31 12/24/2013 12 24 2013 8 916 524537 4826625 760 39
8:01:31 12/24/2013 12 24 2013 8 916 524537 4826625 761 39
2:00:49 11/25/2010 11 25 2010 2 746 527255 4826636 428 40
18:00:54 12/22/2013 12 22 2013 18 916 526886 4826642 427 40
18:00:57 12/12/2010 12 12 2010 18 639 528244 4826648 431 40
18:00:29 12/12/2010 12 12 2010 18 639 528242 4826648 431 40
0:00:48 11/25/2010 11 25 2010 0 746 527250 4826646 428 40
2:00:53 5/10/2011 5 10 2011 2 650 523909 4826635 666 0
8:00:59 1/3/2010 1 3 2010 8 642 524476 4826641 758 39
8:00:59 1/3/2010 1 3 2010 8 642 524476 4826641 759 39
14:00:56 4/26/2010 4 26 2010 14 650 524535 4826642 758 39
14:00:56 4/26/2010 4 26 2010 14 650 524535 4826642 759 39
6:00:53 12/24/2013 12 24 2013 6 916 524534 4826642 758 39
6:00:53 12/24/2013 12 24 2013 6 916 524534 4826642 759 39
20:00:54 12/31/2012 12 31 2012 20 666 526942 4826653 427 40
10:01:26 4/26/2010 4 26 2010 10 650 524535 4826645 758 39
10:01:26 4/26/2010 4 26 2010 10 650 524535 4826645 759 39
4:00:53 11/29/2012 11 29 2012 4 677 523954 4826657 611 17
4:01:06 4/13/2010 4 13 2010 4 642 525791 4826666 418 40
18:00:54 4/17/2009 4 17 2009 18 637 524061 4826663 611 17
10:01:13 11/26/2010 11 26 2010 10 650 528015 4826680 413 40
14:00:53 4/18/2010 4 18 2010 14 646 527405 4826684 410 40
18:01:23 4/18/2010 4 18 2010 18 640 526894 4826682 409 40
20:01:17 12/9/2012 12 9 2012 20 666 531505 4826706 404 40
14:00:48 12/26/2013 12 26 2013 14 916 528752 4826698 415 40
4:00:46 12/28/2013 12 28 2013 4 916 524461 4826682 758 39
4:00:46 12/28/2013 12 28 2013 4 916 524461 4826682 759 39
18:00:54 3/23/2010 3 23 2010 18 650 525974 4826691 417 40
14:00:48 12/21/2012 12 21 2012 14 665 524403 4826687 758 39
14:00:48 12/21/2012 12 21 2012 14 665 524403 4826687 759 39
12:00:41 5/1/2008 5 1 2008 12 637 525796 4826693 418 40
16:00:53 12/21/2012 12 21 2012 16 665 524404 4826689 758 39
16:00:53 12/21/2012 12 21 2012 16 665 524404 4826689 759 39
22:00:48 12/31/2012 12 31 2012 22 666 526886 4826700 409 40
12:01:32 4/21/2012 4 21 2012 12 677 525524 4826703 419 40
16:00:30 12/26/2013 12 26 2013 16 916 528766 4826719 414 40
18:00:53 4/24/2010 4 24 2010 18 640 524512 4826709 758 39
18:00:53 4/24/2010 4 24 2010 18 640 524512 4826709 759 39
18:00:29 11/29/2010 11 29 2010 18 639 526619 4826720 416 40
2:00:27 11/26/2010 11 26 2010 2 650 527961 4826728 413 40
18:00:56 12/22/2013 12 22 2013 18 918 529429 4826736 411 40
2:00:32 12/15/2013 12 15 2013 2 913 531760 4826760 403 40
2:01:20 11/29/2011 11 29 2011 2 667 524878 4826732 420 40
16:00:41 11/5/2010 11 5 2010 16 639 524373 4826731 758 39
16:00:41 11/5/2010 11 5 2010 16 639 524373 4826731 759 39
0:00:53 12/31/2012 12 31 2012 0 666 524816 4826733 420 40
22:00:53 12/15/2013 12 15 2013 22 913 526178 4826739 417 40
20:00:26 4/13/2014 4 13 2014 20 907 524583 4826733 758 39
20:00:26 4/13/2014 4 13 2014 20 907 524583 4826733 759 39
10:00:25 11/30/2010 11 30 2010 10 642 524621 4826738 758 39
10:00:25 11/30/2010 11 30 2010 10 642 524621 4826738 759 39
6:00:43 4/13/2010 4 13 2010 6 650 524566 4826740 758 39
6:00:43 4/13/2010 4 13 2010 6 650 524566 4826740 759 39
22:00:37 2/6/2013 2 6 2013 22 666 524733 4826748 420 40



22:00:55 11/24/2010 11 24 2010 22 746 527348 4826760 410 40
20:00:54 2/6/2013 2 6 2013 20 666 524729 4826752 420 40
14:00:56 2/23/2012 2 23 2012 14 666 529892 4826773 408 40
18:00:55 11/23/2013 11 23 2013 18 914 527851 4826768 412 40
0:00:24 11/26/2010 11 26 2010 0 650 527931 4826775 412 40
2:00:47 12/31/2012 12 31 2012 2 666 524823 4826770 420 40
18:00:12 11/24/2010 11 24 2010 18 746 527313 4826780 410 40
12:00:41 2/23/2012 2 23 2012 12 666 529884 4826791 408 40
14:00:53 12/8/2012 12 8 2012 14 658 528292 4826785 413 40
10:00:53 2/23/2012 2 23 2012 10 666 529885 4826792 408 40
16:00:23 2/23/2012 2 23 2012 16 666 529899 4826792 408 40
18:00:47 4/23/2011 4 23 2011 18 655 524559 4826771 758 39
18:00:47 4/23/2011 4 23 2011 18 655 524559 4826771 759 39
16:00:41 4/27/2009 4 27 2009 16 634 524568 4826775 758 39
16:00:41 4/27/2009 4 27 2009 16 634 524568 4826775 759 39
20:00:55 12/29/2012 12 29 2012 20 666 524861 4826776 420 40
14:00:24 11/28/2010 11 28 2010 14 746 528623 4826794 415 40
12:00:41 11/28/2010 11 28 2010 12 746 528616 4826796 415 40
0:00:54 11/29/2010 11 29 2010 0 639 524915 4826784 420 40
0:00:53 12/30/2012 12 30 2012 0 666 524874 4826785 420 40
0:00:54 2/23/2012 2 23 2012 0 666 529935 4826807 408 40
6:00:13 12/12/2008 12 12 2008 6 637 524701 4826785 758 39
6:00:13 12/12/2008 12 12 2008 6 637 524701 4826785 759 39
4:00:49 12/31/2012 12 31 2012 4 666 524793 4826788 420 40
12:00:50 4/25/2009 4 25 2009 12 644 524813 4826790 420 40
20:00:57 2/22/2012 2 22 2012 20 666 529940 4826812 408 40
22:00:47 12/29/2012 12 29 2012 22 666 524871 4826791 420 40
18:00:42 2/23/2012 2 23 2012 18 666 529967 4826812 408 40
22:00:42 2/22/2012 2 22 2012 22 666 529934 4826814 408 40
16:02:25 4/26/2010 4 26 2010 16 650 524619 4826797 758 39
16:02:25 4/26/2010 4 26 2010 16 650 524619 4826797 759 39
16:00:47 4/26/2009 4 26 2009 16 634 525961 4826804 417 40
18:00:47 3/23/2010 3 23 2010 18 644 526099 4826806 417 40
12:00:55 1/5/2013 1 5 2013 12 666 527785 4826814 412 40
14:00:56 12/13/2013 12 13 2013 14 909 530775 4826828 406 40
22:01:15 4/29/2010 4 29 2010 22 639 524549 4826803 758 39
22:01:15 4/29/2010 4 29 2010 22 639 524549 4826803 759 39
2:00:54 2/23/2012 2 23 2012 2 666 529939 4826825 408 40
6:00:54 2/23/2012 2 23 2012 6 666 529949 4826829 408 40
2:00:55 12/28/2013 12 28 2013 2 916 524488 4826808 758 39
2:00:55 12/28/2013 12 28 2013 2 916 524488 4826808 759 39
4:00:54 2/23/2012 2 23 2012 4 666 529948 4826830 408 40
8:00:26 12/30/2012 12 30 2012 8 666 525464 4826812 419 40
2:01:23 4/25/2010 4 25 2010 2 639 525619 4826819 418 40
18:00:26 12/8/2012 12 8 2012 18 666 526791 4826824 409 40
14:01:36 1/5/2013 1 5 2013 14 666 527801 4826831 412 40
12:01:20 4/27/2009 4 27 2009 12 634 524491 4826820 758 39
12:01:20 4/27/2009 4 27 2009 12 634 524491 4826820 759 39
18:00:41 4/22/2012 4 22 2012 18 671 524584 4826823 758 39
18:00:41 4/22/2012 4 22 2012 18 671 524584 4826823 759 39
0:00:48 4/12/2012 4 12 2012 0 671 524595 4826823 758 39
0:00:48 4/12/2012 4 12 2012 0 671 524595 4826823 759 39
18:00:20 4/13/2014 4 13 2014 18 908 524607 4826826 758 39
18:00:20 4/13/2014 4 13 2014 18 908 524607 4826826 759 39



10:00:53 4/21/2010 4 21 2010 10 650 526465 4826835 416 40
8:00:12 2/23/2012 2 23 2012 8 666 529932 4826850 408 40
10:00:50 5/2/2009 5 2 2009 10 648 526190 4826837 417 40
14:00:49 4/27/2009 4 27 2009 14 634 524494 4826833 758 39
14:00:49 4/27/2009 4 27 2009 14 634 524494 4826833 759 39
18:00:52 12/8/2012 12 8 2012 18 658 526783 4826841 409 40
22:00:56 12/1/2011 12 1 2011 22 667 531530 4826863 404 40
10:00:54 12/14/2012 12 14 2012 10 665 528259 4826851 413 40
10:00:54 12/7/2012 12 7 2012 10 665 529207 4826863 411 40
10:00:43 11/26/2010 11 26 2010 10 642 528014 4826859 413 40
16:00:54 1/1/2014 1 1 2014 16 913 526694 4826857 416 40
12:00:55 12/10/2013 12 10 2013 12 909 529924 4826873 408 40
14:00:48 12/10/2013 12 10 2013 14 909 529922 4826874 408 40
10:00:48 5/19/2011 5 19 2011 10 667 524624 4826853 758 39
10:00:48 5/19/2011 5 19 2011 10 667 524624 4826853 759 39
14:00:47 1/28/2012 1 28 2012 14 666 529817 4826884 408 40
16:00:33 4/16/2010 4 16 2010 16 650 525800 4826868 418 40
14:00:24 4/19/2009 4 19 2009 14 648 526103 4826872 417 40
12:00:51 1/28/2012 1 28 2012 12 666 529814 4826889 408 40
18:00:48 4/30/2012 4 30 2012 18 676 524757 4826870 420 40
14:00:53 4/21/2010 4 21 2010 14 640 526879 4826880 409 40
10:00:48 4/25/2011 4 25 2011 10 650 524802 4826877 420 40
10:01:13 11/24/2010 11 24 2010 10 746 528623 4826893 415 40
16:00:14 4/25/2011 4 25 2011 16 664 526020 4826883 417 40
0:00:35 4/25/2010 4 25 2010 0 640 524675 4826881 758 39
0:00:35 4/25/2010 4 25 2010 0 640 524675 4826881 759 39
18:00:53 4/27/2009 4 27 2009 18 634 524185 4826880 611 17
8:00:42 4/21/2008 4 21 2008 8 637 524355 4826884 758 39
8:00:42 4/21/2008 4 21 2008 8 637 524355 4826884 759 39
14:00:50 4/25/2011 4 25 2011 14 664 526002 4826892 417 40
18:01:22 12/1/2011 12 1 2011 18 667 531595 4826916 403 40
18:00:47 2/6/2013 2 6 2013 18 666 524954 4826889 420 40
6:00:54 12/31/2012 12 31 2012 6 666 524773 4826891 420 40
18:00:55 4/24/2010 4 24 2010 18 652 524692 4826893 758 39
18:00:55 4/24/2010 4 24 2010 18 652 524692 4826893 759 39
18:00:54 4/22/2012 4 22 2012 18 676 524634 4826894 758 39
18:00:54 4/22/2012 4 22 2012 18 676 524634 4826894 759 39
14:00:37 2/6/2013 2 6 2013 14 666 524980 4826896 420 40
18:00:35 4/25/2010 4 25 2010 18 652 524720 4826895 420 40
18:00:42 4/26/2010 4 26 2010 18 650 524598 4826899 758 39
18:00:42 4/26/2010 4 26 2010 18 650 524598 4826899 759 39
18:00:53 4/24/2010 4 24 2010 18 646 524719 4826901 420 40
16:00:42 4/21/2014 4 21 2014 16 916 524708 4826904 758 39
16:00:42 4/21/2014 4 21 2014 16 916 524708 4826904 759 39
22:00:53 4/11/2012 4 11 2012 22 671 524604 4826906 758 39
22:00:53 4/11/2012 4 11 2012 22 671 524604 4826906 759 39
14:00:55 12/8/2012 12 8 2012 14 666 528171 4826921 413 40
18:01:46 11/29/2010 11 29 2010 18 642 524877 4826908 420 40
2:00:49 5/4/2009 5 4 2009 2 644 524910 4826909 420 40
18:00:29 3/23/2010 3 23 2010 18 655 525897 4826914 418 40
4:00:53 12/24/2013 12 24 2013 4 916 524916 4826912 420 40
14:00:38 4/12/2012 4 12 2012 14 673 525828 4826916 418 40
12:00:25 11/24/2010 11 24 2010 12 746 528326 4826927 413 40
16:00:53 11/29/2010 11 29 2010 16 639 526918 4826922 409 40



22:00:38 1/5/2010 1 5 2010 22 642 524612 4826916 758 39
22:00:38 1/5/2010 1 5 2010 22 642 524612 4826916 759 39
16:00:53 2/6/2013 2 6 2013 16 666 524981 4826919 420 40
10:00:53 12/8/2012 12 8 2012 10 657 527136 4826927 410 40
10:00:44 5/12/2011 5 12 2011 10 650 524798 4826919 420 40
18:00:48 3/23/2010 3 23 2010 18 642 525956 4826925 417 40
18:00:48 4/24/2011 4 24 2011 18 655 525058 4826923 420 40
12:00:50 4/19/2009 4 19 2009 12 648 526095 4826928 417 40
12:00:42 11/28/2010 11 28 2010 12 650 527130 4826933 409 40
14:00:48 11/28/2010 11 28 2010 14 650 527128 4826933 409 40
12:02:25 1/8/2014 1 8 2014 12 916 526790 4826934 409 40
10:00:53 5/19/2011 5 19 2011 10 657 524712 4826928 758 39
10:00:53 5/19/2011 5 19 2011 10 657 524712 4826928 759 39
22:00:54 4/24/2010 4 24 2010 22 640 524672 4826928 758 39
22:00:54 4/24/2010 4 24 2010 22 640 524672 4826928 759 39
4:00:23 12/12/2008 12 12 2008 4 637 524703 4826928 758 39
4:00:23 12/12/2008 12 12 2008 4 637 524703 4826928 759 39
8:00:56 12/7/2013 12 7 2013 8 916 531763 4826958 403 40
18:00:36 11/29/2010 11 29 2010 18 650 524501 4826929 758 39
18:00:36 11/29/2010 11 29 2010 18 650 524501 4826929 759 39
14:00:57 1/8/2014 1 8 2014 14 916 526790 4826942 409 40
16:00:53 1/8/2014 1 8 2014 16 916 526721 4826945 416 40
16:00:44 1/28/2012 1 28 2012 16 666 530362 4826966 407 40
10:00:54 12/30/2012 12 30 2012 10 666 525894 4826948 418 40
18:00:48 4/24/2012 4 24 2012 18 672 524643 4826946 758 39
18:00:48 4/24/2012 4 24 2012 18 672 524643 4826946 759 39
12:00:23 1/1/2014 1 1 2014 12 913 526719 4826954 416 40
14:00:26 12/1/2011 12 1 2011 14 663 524501 4826947 758 39
14:00:26 12/1/2011 12 1 2011 14 663 524501 4826947 759 39
4:00:49 4/24/2011 4 24 2011 4 650 524359 4826947 758 39
4:00:49 4/24/2011 4 24 2011 4 650 524359 4826947 759 39
14:00:42 1/1/2014 1 1 2014 14 913 526722 4826957 416 40
16:00:56 4/12/2012 4 12 2012 16 673 525842 4826955 418 40
6:00:55 4/13/2010 4 13 2010 6 642 524699 4826951 758 39
6:00:55 4/13/2010 4 13 2010 6 642 524699 4826951 759 39
18:00:47 3/23/2010 3 23 2010 18 652 526264 4826960 417 40
12:00:25 12/1/2011 12 1 2011 12 663 524504 4826963 758 39
12:00:25 12/1/2011 12 1 2011 12 663 524504 4826963 759 39
18:00:43 4/18/2010 4 18 2010 18 655 525934 4826969 417 40
12:00:30 4/21/2012 4 21 2012 12 658 524743 4826967 420 40
14:00:44 4/21/2010 4 21 2010 14 654 527216 4826977 410 40
12:00:53 11/23/2013 11 23 2013 12 914 528046 4826983 413 40
2:00:54 4/28/2013 4 28 2013 2 677 524631 4826970 758 39
2:00:54 4/28/2013 4 28 2013 2 677 524631 4826970 759 39
16:00:54 11/23/2013 11 23 2013 16 914 528034 4826984 413 40
10:00:25 5/2/2009 5 2 2009 10 645 526315 4826978 417 40
14:00:53 11/23/2013 11 23 2013 14 914 528032 4826985 413 40
0:00:56 1/1/2013 1 1 2013 0 666 526902 4826981 409 40
22:00:52 4/22/2014 4 22 2014 22 907 525084 4826975 420 40
2:00:44 5/9/2011 5 9 2011 2 650 524388 4826973 758 39
2:00:44 5/9/2011 5 9 2011 2 650 524388 4826973 759 39
0:00:43 11/29/2011 11 29 2011 0 667 525089 4826977 420 40
22:00:59 1/8/2014 1 8 2014 22 916 524542 4826975 758 39
22:00:59 1/8/2014 1 8 2014 22 916 524542 4826975 759 39



10:00:42 4/20/2009 4 20 2009 10 648 525890 4826980 418 40
10:00:53 1/1/2013 1 1 2013 10 666 527092 4826985 409 40
16:00:43 4/21/2014 4 21 2014 16 917 524799 4826978 420 40
20:00:55 12/15/2013 12 15 2013 20 913 526275 4826987 417 40
18:00:46 4/25/2010 4 25 2010 18 639 524792 4826984 420 40
10:00:41 5/8/2011 5 8 2011 10 655 525844 4826991 418 40
8:00:47 12/28/2013 12 28 2013 8 916 524961 4826994 420 40
2:00:55 11/29/2011 11 29 2011 2 665 525087 4826996 420 40
18:00:47 12/11/2013 12 11 2013 18 909 531584 4827024 404 40
0:00:53 11/29/2011 11 29 2011 0 665 525107 4826998 420 40
18:00:53 4/25/2010 4 25 2010 18 652 524779 4826999 420 40
6:00:40 11/27/2012 11 27 2012 6 670 528102 4827013 413 40
0:00:54 4/25/2010 4 25 2010 0 646 524635 4827008 758 39
0:00:54 4/25/2010 4 25 2010 0 646 524635 4827008 759 39
2:00:41 5/15/2011 5 15 2011 2 665 525821 4827015 418 40
18:00:33 12/30/2013 12 30 2013 18 916 531248 4827038 404 40
22:01:26 4/24/2012 4 24 2012 22 672 524743 4827013 420 40
18:00:32 11/25/2010 11 25 2010 18 642 526366 4827019 416 40
2:01:31 12/8/2012 12 8 2012 2 657 526893 4827021 409 40
10:01:04 12/5/2013 12 5 2013 10 917 528322 4827027 413 40
8:00:55 1/1/2013 1 1 2013 8 666 526968 4827023 409 40
10:00:23 1/5/2013 1 5 2013 10 666 527178 4827024 410 40
22:00:56 12/31/2013 12 31 2013 22 913 525467 4827019 419 40
4:00:43 11/29/2011 11 29 2011 4 665 525079 4827019 420 40
0:00:48 12/28/2013 12 28 2013 0 916 524712 4827018 758 39
0:00:48 12/28/2013 12 28 2013 0 916 524712 4827018 759 39
2:00:25 1/1/2013 1 1 2013 2 666 526891 4827027 409 40
6:00:41 1/1/2013 1 1 2013 6 666 526966 4827030 409 40
4:00:56 11/10/2010 11 10 2010 4 646 525001 4827023 420 40
18:01:09 11/21/2010 11 21 2010 18 651 527021 4827032 409 40
10:01:24 4/27/2009 4 27 2009 10 634 524979 4827025 420 40
16:00:49 12/22/2013 12 22 2013 16 918 529770 4827047 408 40
18:01:17 4/26/2010 4 26 2010 18 650 524714 4827026 758 39
18:01:17 4/26/2010 4 26 2010 18 650 524714 4827026 759 39
8:00:30 4/27/2009 4 27 2009 8 634 524975 4827027 420 40
4:00:44 1/1/2013 1 1 2013 4 666 526889 4827036 409 40
8:00:55 12/3/2013 12 3 2013 8 671 525588 4827032 418 40
10:00:47 4/21/2010 4 21 2010 10 652 524827 4827030 420 40
18:00:41 4/24/2011 4 24 2011 18 650 525081 4827033 420 40
12:00:53 12/5/2013 12 5 2013 12 917 528334 4827048 413 40
4:00:44 11/29/2010 11 29 2010 4 642 525106 4827035 420 40
18:00:48 4/26/2009 4 26 2009 18 639 525693 4827037 418 40
18:00:54 4/26/2008 4 26 2008 18 637 525750 4827038 418 40
16:00:47 4/18/2010 4 18 2010 16 655 526057 4827040 417 40
22:00:54 12/27/2013 12 27 2013 22 916 524970 4827037 420 40
6:00:47 11/10/2010 11 10 2010 6 646 525002 4827037 420 40
4:00:54 12/23/2013 12 23 2013 4 916 524687 4827039 756 18
4:00:54 12/23/2013 12 23 2013 4 916 524687 4827039 757 18
0:00:27 1/1/2014 1 1 2014 0 913 525496 4827042 419 40
12:00:55 12/12/2008 12 12 2008 12 637 528027 4827053 413 40
18:00:48 4/26/2009 4 26 2009 18 639 525853 4827046 418 40
18:00:35 11/21/2010 11 21 2010 18 651 527030 4827051 409 40
16:00:57 11/29/2010 11 29 2010 16 650 524690 4827043 756 18
16:00:57 11/29/2010 11 29 2010 16 650 524690 4827043 757 18



22:00:56 4/16/2010 4 16 2010 22 640 524487 4827044 756 18
22:00:56 4/16/2010 4 16 2010 22 640 524487 4827044 757 18
20:01:20 12/31/2013 12 31 2013 20 913 525454 4827049 419 40
20:01:24 1/8/2014 1 8 2014 20 916 524570 4827048 756 18
20:01:24 1/8/2014 1 8 2014 20 916 524570 4827048 757 18
10:00:48 4/29/2008 4 29 2008 10 637 526580 4827056 416 40
14:00:54 11/29/2010 11 29 2010 14 650 524691 4827051 756 18
14:00:54 11/29/2010 11 29 2010 14 650 524691 4827051 757 18
10:00:28 4/19/2009 4 19 2009 10 648 525637 4827056 418 40
4:00:59 11/29/2012 11 29 2012 4 675 524698 4827053 756 18
4:00:59 11/29/2012 11 29 2012 4 675 524698 4827053 757 18
12:00:53 12/15/2013 12 15 2013 12 913 528231 4827070 413 40
2:00:54 12/30/2012 12 30 2012 2 666 524940 4827063 754 40
2:00:54 12/30/2012 12 30 2012 2 666 524940 4827063 755 40
4:00:36 12/30/2012 12 30 2012 4 666 524934 4827065 754 40
4:00:36 12/30/2012 12 30 2012 4 666 524934 4827065 755 40
18:01:10 11/28/2010 11 28 2010 18 639 525105 4827072 754 40
18:01:10 11/28/2010 11 28 2010 18 639 525105 4827072 755 40
8:00:56 12/5/2013 12 5 2013 8 917 528334 4827086 395 40
22:00:57 4/16/2010 4 16 2010 22 639 524694 4827071 756 18
22:00:57 4/16/2010 4 16 2010 22 639 524694 4827071 757 18
22:00:53 4/24/2010 4 24 2010 22 646 524687 4827073 756 18
22:00:53 4/24/2010 4 24 2010 22 646 524687 4827073 757 18
22:00:54 11/28/2010 11 28 2010 22 639 525105 4827076 754 40
22:00:54 11/28/2010 11 28 2010 22 639 525105 4827076 755 40
12:00:47 11/24/2013 11 24 2013 12 907 526999 4827084 391 40
20:00:42 12/27/2013 12 27 2013 20 916 525017 4827079 754 40
20:00:42 12/27/2013 12 27 2013 20 916 525017 4827079 755 40
18:01:12 3/23/2010 3 23 2010 18 655 525404 4827083 401 40
2:00:48 12/23/2013 12 23 2013 2 916 524729 4827081 754 40
2:00:48 12/23/2013 12 23 2013 2 916 524729 4827081 755 40
0:00:48 12/30/2013 12 30 2013 0 913 526166 4827088 399 40
16:00:54 12/13/2013 12 13 2013 16 909 532098 4827114 384 40
18:00:41 4/16/2010 4 16 2010 18 639 525019 4827084 754 40
18:00:41 4/16/2010 4 16 2010 18 639 525019 4827084 755 40
10:01:55 11/28/2010 11 28 2010 10 639 526963 4827092 391 40
18:00:50 4/24/2010 4 24 2010 18 639 524712 4827084 756 18
18:00:50 4/24/2010 4 24 2010 18 639 524712 4827084 757 18
20:01:18 4/1/2013 4 1 2013 20 671 524816 4827085 754 40
20:01:18 4/1/2013 4 1 2013 20 671 524816 4827085 755 40
18:00:54 3/23/2010 3 23 2010 18 644 525502 4827088 401 40
2:01:47 12/30/2013 12 30 2013 2 913 526167 4827095 399 40
14:00:56 4/21/2010 4 21 2010 14 650 526595 4827097 398 40
2:00:41 4/29/2012 4 29 2012 2 657 524745 4827091 754 40
2:00:41 4/29/2012 4 29 2012 2 657 524745 4827091 755 40
18:00:48 11/29/2010 11 29 2010 18 746 526480 4827101 398 40
10:00:54 12/22/2013 12 22 2013 10 918 529892 4827119 390 40
12:00:47 4/21/2010 4 21 2010 12 650 526587 4827105 398 40
14:00:47 12/22/2013 12 22 2013 14 918 529880 4827120 390 40
4:00:55 4/28/2013 4 28 2013 4 677 524683 4827100 756 18
4:00:55 4/28/2013 4 28 2013 4 677 524683 4827100 757 18
18:01:24 4/21/2014 4 21 2014 18 917 524932 4827101 754 40
18:01:24 4/21/2014 4 21 2014 18 917 524932 4827101 755 40
6:01:11 12/23/2013 12 23 2013 6 916 524624 4827101 756 18



6:01:11 12/23/2013 12 23 2013 6 916 524624 4827101 757 18
14:01:23 11/28/2010 11 28 2010 14 639 527016 4827111 391 40
22:01:12 3/23/2010 3 23 2010 22 644 525476 4827105 401 40
12:00:48 12/22/2013 12 22 2013 12 918 529886 4827124 390 40
4:00:55 4/29/2012 4 29 2012 4 657 524737 4827105 754 40
4:00:55 4/29/2012 4 29 2012 4 657 524737 4827105 755 40
22:00:42 4/1/2013 4 1 2013 22 671 524742 4827106 754 40
22:00:42 4/1/2013 4 1 2013 22 671 524742 4827106 755 40
18:00:24 4/19/2009 4 19 2009 18 648 525584 4827110 400 40
0:00:55 4/2/2013 4 2 2013 0 671 524747 4827107 754 40
0:00:55 4/2/2013 4 2 2013 0 671 524747 4827107 755 40
14:00:41 4/26/2008 4 26 2008 14 637 525746 4827111 400 40
12:00:38 4/25/2011 4 25 2011 12 664 525384 4827110 401 40
14:00:38 12/9/2013 12 9 2013 14 916 532037 4827139 384 40
10:01:10 11/28/2010 11 28 2010 10 642 527172 4827119 392 40
22:00:54 12/29/2013 12 29 2013 22 913 526174 4827117 399 40
8:00:54 12/31/2012 12 31 2012 8 666 525343 4827114 401 40
18:01:23 4/30/2012 4 30 2012 18 676 525162 4827114 401 40
20:00:55 12/29/2013 12 29 2013 20 913 526177 4827118 399 40
12:00:41 11/28/2010 11 28 2010 12 642 527188 4827123 392 40
14:00:55 11/28/2010 11 28 2010 14 642 527192 4827123 392 40
14:00:42 12/28/2013 12 28 2013 14 913 527349 4827124 392 40
18:00:37 12/29/2013 12 29 2013 18 913 526181 4827120 399 40
2:01:11 11/29/2012 11 29 2012 2 675 524730 4827116 754 40
2:01:11 11/29/2012 11 29 2012 2 675 524730 4827116 755 40
18:00:47 4/26/2008 4 26 2008 18 637 525822 4827120 400 40
16:00:36 1/5/2013 1 5 2013 16 666 528189 4827130 395 40
12:00:54 12/9/2013 12 9 2013 12 916 532038 4827149 384 40
16:00:55 12/9/2013 12 9 2013 16 916 532035 4827152 384 40
6:00:47 5/6/2012 5 6 2012 6 676 524935 4827124 754 40
6:00:47 5/6/2012 5 6 2012 6 676 524935 4827124 755 40
12:00:53 11/29/2011 11 29 2011 12 665 527122 4827133 391 40
10:00:56 1/1/2014 1 1 2014 10 913 526529 4827132 398 40
8:01:05 4/25/2011 4 25 2011 8 650 524652 4827129 756 18
8:01:05 4/25/2011 4 25 2011 8 650 524652 4827129 757 18
10:01:23 11/29/2011 11 29 2011 10 665 527120 4827139 391 40
16:00:41 1/13/2014 1 13 2014 16 913 529672 4827151 390 40
10:00:54 11/29/2011 11 29 2011 10 667 527060 4827142 391 40
22:00:53 11/28/2011 11 28 2011 22 665 525149 4827139 401 40
12:00:42 11/28/2010 11 28 2010 12 639 527011 4827147 391 40
4:00:53 3/24/2010 3 24 2010 4 655 525143 4827141 401 40
16:00:48 11/26/2010 11 26 2010 16 650 532142 4827171 384 40
18:00:48 12/9/2013 12 9 2013 18 916 531660 4827169 385 40
14:00:43 11/26/2010 11 26 2010 14 650 532152 4827172 384 40
6:00:54 3/24/2010 3 24 2010 6 655 525134 4827143 401 40
14:00:56 4/13/2010 4 13 2010 14 655 526099 4827147 399 40
14:00:48 4/15/2014 4 15 2014 14 913 525232 4827144 401 40
12:00:53 11/29/2011 11 29 2011 12 667 527058 4827152 391 40
16:00:24 4/26/2008 4 26 2008 16 637 525778 4827148 400 40
6:01:09 11/29/2011 11 29 2011 6 665 525138 4827146 401 40
14:00:56 1/13/2014 1 13 2014 14 913 529671 4827165 390 40
2:00:48 3/24/2010 3 24 2010 2 655 525269 4827148 401 40
12:00:53 4/26/2008 4 26 2008 12 637 525085 4827149 754 40
12:00:53 4/26/2008 4 26 2008 12 637 525085 4827149 755 40



14:01:24 11/24/2013 11 24 2013 14 907 527150 4827157 392 40
2:00:22 11/17/2010 11 17 2010 2 657 525178 4827151 401 40
0:00:41 3/24/2010 3 24 2010 0 655 525318 4827154 401 40
2:01:12 11/29/2010 11 29 2010 2 650 525407 4827154 401 40
6:00:54 12/30/2012 12 30 2012 6 666 524942 4827155 754 40
6:00:54 12/30/2012 12 30 2012 6 666 524942 4827155 755 40
22:00:49 11/28/2011 11 28 2011 22 667 525403 4827158 401 40
0:00:54 11/29/2010 11 29 2010 0 650 525400 4827159 401 40
18:01:11 4/21/2014 4 21 2014 18 916 524851 4827158 754 40
18:01:11 4/21/2014 4 21 2014 18 916 524851 4827158 755 40
18:00:53 1/8/2014 1 8 2014 18 916 525253 4827160 401 40
12:00:41 4/15/2014 4 15 2014 12 913 525360 4827163 401 40
12:00:55 2/6/2013 2 6 2013 12 666 525056 4827162 754 40
12:00:55 2/6/2013 2 6 2013 12 666 525056 4827162 755 40
10:01:11 12/5/2009 12 5 2009 10 644 528018 4827176 395 40
14:00:54 4/29/2013 4 29 2013 14 671 525275 4827166 401 40
2:00:42 4/2/2013 4 2 2013 2 671 524800 4827168 754 40
2:00:42 4/2/2013 4 2 2013 2 671 524800 4827168 755 40
10:00:41 2/6/2013 2 6 2013 10 666 525052 4827169 754 40
10:00:41 2/6/2013 2 6 2013 10 666 525052 4827169 755 40
16:00:53 4/25/2010 4 25 2010 16 652 524998 4827169 754 40
16:00:53 4/25/2010 4 25 2010 16 652 524998 4827169 755 40
2:00:31 4/25/2010 4 25 2010 2 652 525310 4827170 401 40
12:00:54 4/25/2009 4 25 2009 12 642 524997 4827171 754 40
12:00:54 4/25/2009 4 25 2009 12 642 524997 4827171 755 40
0:01:12 4/17/2010 4 17 2010 0 640 524426 4827170 756 18
0:01:12 4/17/2010 4 17 2010 0 640 524426 4827170 757 18
18:01:38 4/21/2012 4 21 2012 18 670 524877 4827173 754 40
18:01:38 4/21/2012 4 21 2012 18 670 524877 4827173 755 40
6:00:54 10/27/2010 10 27 2010 6 644 525248 4827178 401 40
12:01:41 1/13/2014 1 13 2014 12 913 529689 4827199 390 40
20:00:47 4/21/2012 4 21 2012 20 666 524847 4827179 754 40
20:00:47 4/21/2012 4 21 2012 20 666 524847 4827179 755 40
0:01:17 4/17/2010 4 17 2010 0 639 524699 4827182 756 18
0:01:17 4/17/2010 4 17 2010 0 639 524699 4827182 757 18
14:00:54 11/24/2010 11 24 2010 14 746 527627 4827195 394 40
0:00:37 4/27/2009 4 27 2009 0 639 524507 4827183 756 18
0:00:37 4/27/2009 4 27 2009 0 639 524507 4827183 757 18
2:01:00 11/10/2010 11 10 2010 2 646 525194 4827186 401 40
0:00:54 4/25/2012 4 25 2012 0 672 524645 4827185 756 18
0:00:54 4/25/2012 4 25 2012 0 672 524645 4827185 757 18
16:01:13 11/24/2010 11 24 2010 16 746 527623 4827198 394 40
4:00:24 1/1/2014 1 1 2014 4 913 525396 4827193 401 40
4:00:43 4/25/2010 4 25 2010 4 652 525372 4827193 401 40
2:00:56 1/1/2014 1 1 2014 2 913 525396 4827196 401 40
10:01:22 11/22/2010 11 22 2010 10 651 527120 4827203 391 40
4:00:27 4/13/2010 4 13 2010 4 650 524739 4827194 754 40
4:00:27 4/13/2010 4 13 2010 4 650 524739 4827194 755 40
22:01:01 3/23/2010 3 23 2010 22 650 525154 4827201 401 40
8:01:26 4/29/2013 4 29 2013 8 671 525136 4827202 401 40
4:00:23 4/17/2010 4 17 2010 4 639 524707 4827201 756 18
4:00:23 4/17/2010 4 17 2010 4 639 524707 4827201 757 18
16:00:44 12/28/2013 12 28 2013 16 913 527338 4827212 392 40
12:00:23 11/22/2010 11 22 2010 12 651 527089 4827211 391 40



14:00:53 11/22/2010 11 22 2010 14 651 527076 4827212 391 40
14:01:45 12/27/2013 12 27 2013 14 916 527098 4827212 391 40
2:00:56 4/17/2010 4 17 2010 2 639 524709 4827204 756 18
2:00:56 4/17/2010 4 17 2010 2 639 524709 4827204 757 18
2:00:55 4/13/2010 4 13 2010 2 650 524730 4827205 754 40
2:00:55 4/13/2010 4 13 2010 2 650 524730 4827205 755 40
10:00:49 4/21/2010 4 21 2010 10 654 527179 4827217 392 40
12:00:54 4/21/2010 4 21 2010 12 654 527169 4827217 392 40
18:00:48 11/24/2010 11 24 2010 18 746 527424 4827220 392 40
10:00:47 4/26/2008 4 26 2008 10 637 525255 4827212 401 40
18:00:47 4/24/2011 4 24 2011 18 650 524751 4827211 754 40
18:00:47 4/24/2011 4 24 2011 18 650 524751 4827211 755 40
10:00:52 11/24/2013 11 24 2013 10 907 526730 4827219 391 40
16:00:47 4/28/2009 4 28 2009 16 642 525324 4827214 401 40
18:00:48 2/2/2010 2 2 2010 18 642 524829 4827213 754 40
18:00:48 2/2/2010 2 2 2010 18 642 524829 4827213 755 40
12:00:54 4/13/2010 4 13 2010 12 655 526078 4827220 399 40
8:00:55 12/7/2012 12 7 2012 8 665 530483 4827239 388 40
12:01:12 4/12/2012 4 12 2012 12 673 526104 4827226 399 40
0:00:48 3/24/2010 3 24 2010 0 644 525263 4827225 401 40
16:00:47 4/21/2008 4 21 2008 16 637 524816 4827224 754 40
16:00:47 4/21/2008 4 21 2008 16 637 524816 4827224 755 40
18:00:48 4/28/2009 4 28 2009 18 642 525339 4827228 401 40
6:00:54 3/24/2010 3 24 2010 6 644 525261 4827229 401 40
4:00:54 3/24/2010 3 24 2010 4 644 525262 4827230 401 40
2:00:54 3/24/2010 3 24 2010 2 644 525263 4827230 401 40
6:00:53 1/1/2014 1 1 2014 6 913 525380 4827231 401 40
6:00:48 3/24/2010 3 24 2010 6 650 525303 4827232 401 40
22:00:56 12/22/2013 12 22 2013 22 916 525398 4827234 401 40
4:00:50 3/24/2010 3 24 2010 4 650 525302 4827234 401 40
22:00:54 4/24/2010 4 24 2010 22 639 525315 4827237 401 40
22:00:53 4/24/2010 4 24 2010 22 652 525306 4827239 401 40
0:00:54 4/25/2010 4 25 2010 0 652 525315 4827240 401 40
8:00:54 12/23/2013 12 23 2013 8 916 525428 4827241 401 40
0:00:55 3/24/2010 3 24 2010 0 650 525285 4827241 401 40
18:00:56 11/25/2010 11 25 2010 18 650 527928 4827252 394 40
20:00:47 12/22/2013 12 22 2013 20 916 525281 4827245 401 40
2:00:41 3/24/2010 3 24 2010 2 650 525279 4827246 401 40
22:00:43 11/25/2010 11 25 2010 22 650 527925 4827265 394 40
16:00:48 4/17/2010 4 17 2010 16 655 526053 4827262 399 40
8:01:17 12/5/2009 12 5 2009 8 644 527276 4827271 392 40
16:01:53 4/21/2010 4 21 2010 16 650 526751 4827269 391 40
0:00:42 12/23/2013 12 23 2013 0 916 525361 4827268 401 40
16:00:54 4/24/2011 4 24 2011 16 655 525347 4827268 401 40
20:00:54 4/20/2014 4 20 2014 20 909 524931 4827272 754 40
20:00:54 4/20/2014 4 20 2014 20 909 524931 4827272 755 40
0:01:24 10/30/2010 10 30 2010 0 646 525286 4827274 401 40
12:00:47 12/27/2013 12 27 2013 12 916 525851 4827280 400 40
16:01:42 1/3/2014 1 3 2014 16 913 527530 4827288 394 40
2:00:56 11/17/2010 11 17 2010 2 651 525248 4827284 401 40
2:00:42 11/29/2010 11 29 2010 2 642 525434 4827286 401 40
16:00:55 12/27/2013 12 27 2013 16 916 527081 4827292 391 40
4:00:50 4/23/2008 4 23 2008 4 637 524794 4827285 754 40
4:00:50 4/23/2008 4 23 2008 4 637 524794 4827285 755 40



18:00:42 4/20/2009 4 20 2009 18 648 525103 4827287 754 40
18:00:42 4/20/2009 4 20 2009 18 648 525103 4827287 755 40
14:00:48 4/29/2014 4 29 2014 14 907 526191 4827294 399 40
16:00:48 1/4/2013 1 4 2013 16 666 526399 4827295 398 40
8:00:54 1/1/2014 1 1 2014 8 913 525411 4827292 401 40
14:00:26 4/28/2009 4 28 2009 14 642 525548 4827293 400 40
16:00:54 12/29/2013 12 29 2013 16 913 526200 4827296 399 40
12:00:55 1/3/2014 1 3 2014 12 913 527526 4827303 392 40
14:00:47 1/3/2014 1 3 2014 14 913 527520 4827304 392 40
14:01:11 12/29/2013 12 29 2013 14 913 526199 4827299 399 40
2:00:50 10/30/2010 10 30 2010 2 646 525316 4827296 401 40
18:00:18 4/29/2012 4 29 2012 18 676 525812 4827301 400 40
6:00:21 4/25/2010 4 25 2010 6 652 525354 4827301 401 40
18:00:48 4/29/2012 4 29 2012 18 676 525648 4827304 400 40
16:00:54 4/26/2009 4 26 2009 16 639 525956 4827305 399 40
10:00:55 12/27/2013 12 27 2013 10 916 525827 4827309 400 40
6:00:52 12/3/2013 12 3 2013 6 671 525518 4827310 400 40
18:00:52 11/25/2010 11 25 2010 18 650 528069 4827322 395 40
10:01:21 4/23/2014 4 23 2014 10 909 526449 4827318 398 40
18:00:56 1/5/2013 1 5 2013 18 666 528279 4827326 395 40
10:00:54 2/21/2012 2 21 2012 10 666 530642 4827336 388 40
14:00:48 1/2/2014 1 2 2014 14 913 527775 4827327 394 40
18:00:49 5/15/2011 5 15 2011 18 665 525412 4827318 401 40
18:00:54 5/12/2011 5 12 2011 18 650 524859 4827317 754 40
18:00:54 5/12/2011 5 12 2011 18 650 524859 4827317 755 40
18:00:21 4/24/2011 4 24 2011 18 664 525419 4827320 401 40
6:01:45 12/27/2013 12 27 2013 6 916 525426 4827322 401 40
2:00:54 11/17/2010 11 17 2010 2 646 525520 4827322 400 40
16:00:41 4/29/2012 4 29 2012 16 676 525820 4827324 400 40
16:00:56 1/2/2014 1 2 2014 16 913 527776 4827333 394 40
22:00:48 2/2/2010 2 2 2010 22 642 525001 4827323 754 40
22:00:48 2/2/2010 2 2 2010 22 642 525001 4827323 755 40
12:01:28 4/29/2013 4 29 2013 12 671 525749 4827326 400 40
6:00:48 4/29/2012 4 29 2012 6 657 525021 4827323 754 40
6:00:48 4/29/2012 4 29 2012 6 657 525021 4827323 755 40
10:02:02 12/3/2009 12 3 2009 10 640 527253 4827334 392 40
0:00:24 4/30/2010 4 30 2010 0 652 525488 4827327 401 40
0:00:54 2/3/2010 2 3 2010 0 642 525016 4827326 754 40
0:00:54 2/3/2010 2 3 2010 0 642 525016 4827326 755 40
12:00:49 2/24/2012 2 24 2012 12 666 530169 4827350 389 40
20:00:55 2/23/2012 2 23 2012 20 666 530177 4827351 389 40
18:00:54 2/2/2010 2 2 2010 18 642 524820 4827330 754 40
18:00:54 2/2/2010 2 2 2010 18 642 524820 4827330 755 40
16:00:55 2/24/2012 2 24 2012 16 666 530183 4827353 389 40
18:01:50 5/8/2009 5 8 2009 18 640 525390 4827333 401 40
18:00:43 4/17/2010 4 17 2010 18 655 525929 4827336 399 40
16:00:54 12/23/2013 12 23 2013 16 916 527107 4827341 391 40
8:00:41 12/27/2013 12 27 2013 8 916 525413 4827334 401 40
14:00:53 12/23/2013 12 23 2013 14 916 527110 4827342 391 40
12:00:53 12/29/2013 12 29 2013 12 913 526197 4827341 399 40
18:00:55 12/23/2013 12 23 2013 18 916 527090 4827345 391 40
12:00:53 1/2/2014 1 2 2014 12 913 527744 4827350 394 40
8:01:42 2/24/2012 2 24 2012 8 666 530155 4827361 389 40
10:00:54 2/24/2012 2 24 2012 10 666 530150 4827361 389 40



14:00:23 2/24/2012 2 24 2012 14 666 530176 4827362 389 40
8:00:54 12/22/2013 12 22 2013 8 918 530110 4827363 389 40
18:01:13 12/31/2013 12 31 2013 18 913 526471 4827350 398 40
2:00:43 4/30/2010 4 30 2010 2 652 525464 4827347 401 40
18:00:54 4/16/2010 4 16 2010 18 639 525404 4827347 401 40
6:00:29 2/24/2012 2 24 2012 6 666 530162 4827371 389 40
14:00:55 1/4/2013 1 4 2013 14 666 526423 4827356 398 40
0:00:55 2/24/2012 2 24 2012 0 666 530163 4827372 389 40
22:00:36 2/23/2012 2 23 2012 22 666 530174 4827372 389 40
4:00:54 2/24/2012 2 24 2012 4 666 530158 4827372 389 40
18:00:47 1/3/2014 1 3 2014 18 913 527470 4827363 392 40
16:01:12 12/30/2013 12 30 2013 16 916 531496 4827382 386 40
18:01:12 5/14/2011 5 14 2011 18 665 525341 4827357 401 40
10:00:49 4/13/2010 4 13 2010 10 655 525993 4827362 399 40
10:00:55 4/15/2014 4 15 2014 10 913 525502 4827360 401 40
2:00:54 11/17/2010 11 17 2010 2 640 525338 4827360 401 40
16:00:30 4/30/2014 4 30 2014 16 916 528452 4827372 397 40
2:00:53 2/24/2012 2 24 2012 2 666 530162 4827380 389 40
12:00:53 11/25/2010 11 25 2010 12 650 527131 4827368 392 40
18:00:53 12/15/2013 12 15 2013 18 913 526516 4827368 398 40
8:01:11 4/15/2014 4 15 2014 8 913 525499 4827367 401 40
16:00:43 11/29/2010 11 29 2010 16 642 525064 4827366 754 40
16:00:43 11/29/2010 11 29 2010 16 642 525064 4827366 755 40
12:01:18 12/3/2009 12 3 2009 12 640 527133 4827376 392 40
14:00:56 11/29/2010 11 29 2010 14 642 525056 4827372 754 40
14:00:56 11/29/2010 11 29 2010 14 642 525056 4827372 755 40
10:01:17 1/12/2014 1 12 2014 10 913 530433 4827397 388 40
14:00:54 12/30/2013 12 30 2013 14 913 526866 4827382 391 40
16:01:01 12/30/2013 12 30 2013 16 913 526895 4827383 391 40
0:01:12 4/25/2010 4 25 2010 0 639 525361 4827380 401 40
6:00:47 12/22/2013 12 22 2013 6 918 530139 4827401 389 40
2:00:48 11/17/2010 11 17 2010 2 650 525345 4827384 401 40
18:00:54 4/16/2010 4 16 2010 18 650 526111 4827388 399 40
2:00:57 1/4/2010 1 4 2010 2 642 525303 4827390 401 40
16:00:45 12/31/2013 12 31 2013 16 913 526588 4827396 398 40
16:00:47 4/30/2012 4 30 2012 16 676 525758 4827396 400 40
10:01:14 4/29/2013 4 29 2013 10 671 525797 4827398 400 40
10:01:49 5/6/2012 5 6 2012 10 676 525766 4827398 400 40
14:00:26 4/30/2012 4 30 2012 14 676 525767 4827401 400 40
14:00:53 5/6/2012 5 6 2012 14 676 525760 4827402 400 40
12:00:47 12/31/2013 12 31 2013 12 913 526594 4827406 398 40
2:00:56 12/12/2008 12 12 2008 2 637 524866 4827404 754 40
2:00:56 12/12/2008 12 12 2008 2 637 524866 4827404 755 40
2:00:30 2/3/2010 2 3 2010 2 642 525085 4827405 754 40
2:00:30 2/3/2010 2 3 2010 2 642 525085 4827405 755 40
18:00:53 5/6/2012 5 6 2012 18 676 525771 4827408 400 40
12:00:47 12/30/2013 12 30 2013 12 913 526811 4827412 391 40
12:00:53 1/12/2014 1 12 2014 12 913 530333 4827428 389 40
4:00:31 1/4/2010 1 4 2010 4 642 524972 4827406 754 40
4:00:31 1/4/2010 1 4 2010 4 642 524972 4827406 755 40
4:01:48 2/3/2010 2 3 2010 4 642 525081 4827407 754 40
4:01:48 2/3/2010 2 3 2010 4 642 525081 4827407 755 40
18:00:48 2/24/2012 2 24 2012 18 666 530216 4827428 389 40
14:00:50 4/29/2012 4 29 2012 14 676 525920 4827410 399 40



4:00:45 4/30/2010 4 30 2010 4 652 525512 4827409 400 40
12:00:30 4/29/2012 4 29 2012 12 676 525951 4827413 399 40
20:01:54 1/3/2014 1 3 2014 20 913 527452 4827421 392 40
14:00:55 1/12/2014 1 12 2014 14 913 530330 4827434 389 40
14:00:54 12/30/2013 12 30 2013 14 916 531170 4827438 387 40
16:00:48 1/12/2014 1 12 2014 16 913 530312 4827435 389 40
10:00:54 12/23/2013 12 23 2013 10 916 526158 4827417 399 40
6:00:53 2/3/2010 2 3 2010 6 642 525082 4827416 754 40
6:00:53 2/3/2010 2 3 2010 6 642 525082 4827416 755 40
8:00:53 4/30/2010 4 30 2010 8 652 525300 4827417 401 40
12:00:53 12/13/2013 12 13 2013 12 909 529243 4827433 393 40
4:01:02 4/2/2013 4 2 2013 4 671 524899 4827416 754 40
4:01:02 4/2/2013 4 2 2013 4 671 524899 4827416 755 40
6:00:15 4/23/2008 4 23 2008 6 637 524884 4827416 754 40
6:00:15 4/23/2008 4 23 2008 6 637 524884 4827416 755 40
8:00:48 4/13/2010 4 13 2010 8 655 525962 4827422 399 40
13:11:46 5/16/2013 5 16 2013 13 657 525833 4827421 400 40
4:00:48 4/14/2014 4 14 2014 4 908 525356 4827422 401 40
6:00:48 4/14/2014 4 14 2014 6 908 525366 4827424 401 40
18:00:54 1/4/2013 1 4 2013 18 666 526284 4827428 399 40
12:01:12 12/7/2012 12 7 2012 12 665 527092 4827432 391 40
10:00:41 4/30/2012 4 30 2012 10 676 525741 4827427 400 40
12:00:48 11/26/2010 11 26 2010 12 642 531511 4827452 386 40
8:00:37 2/3/2010 2 3 2010 8 642 525125 4827428 401 40
10:01:21 12/31/2013 12 31 2013 10 913 526523 4827435 398 40
6:00:13 4/30/2010 4 30 2010 6 652 525499 4827432 401 40
18:00:47 5/16/2011 5 16 2011 18 665 525277 4827431 401 40
10:01:18 12/30/2013 12 30 2013 10 913 526770 4827438 391 40
12:00:48 4/30/2012 4 30 2012 12 676 525756 4827434 400 40
18:01:18 3/23/2010 3 23 2010 18 642 525574 4827435 400 40
4:00:12 12/22/2013 12 22 2013 4 918 530142 4827456 389 40
20:00:56 4/29/2014 4 29 2014 20 916 529203 4827452 393 40
22:01:06 3/23/2010 3 23 2010 22 642 525541 4827441 400 40
22:00:29 4/27/2008 4 27 2008 22 637 525464 4827441 401 40
16:00:55 1/9/2013 1 9 2013 16 666 526250 4827447 399 40
18:00:53 4/21/2008 4 21 2008 18 637 524852 4827443 754 40
18:00:53 4/21/2008 4 21 2008 18 637 524852 4827443 755 40
18:01:21 1/12/2014 1 12 2014 18 913 530297 4827466 389 40
8:00:56 4/25/2010 4 25 2010 8 644 527291 4827457 392 40
14:00:53 4/17/2010 4 17 2010 14 655 525867 4827453 400 40
16:00:26 4/21/2012 4 21 2012 16 677 525896 4827453 400 40
2:01:44 4/6/2010 4 6 2010 2 652 524836 4827452 752 15
2:01:44 4/6/2010 4 6 2010 2 652 524836 4827452 753 15
10:01:01 1/4/2013 1 4 2013 10 666 526730 4827459 391 40
12:00:41 4/17/2010 4 17 2010 12 655 525867 4827457 400 40
14:00:48 4/21/2012 4 21 2012 14 677 525902 4827458 400 40
6:00:53 3/24/2010 3 24 2010 6 642 525520 4827456 383 40
4:01:48 3/24/2010 3 24 2010 4 642 525523 4827457 383 40
14:00:28 1/9/2013 1 9 2013 14 666 526245 4827462 399 40
12:01:51 4/30/2014 4 30 2014 12 916 528815 4827473 396 40
0:00:54 4/19/2009 4 19 2009 0 648 525366 4827461 750 40
0:00:54 4/19/2009 4 19 2009 0 648 525366 4827461 751 40
14:01:12 11/30/2010 11 30 2010 14 746 527301 4827469 392 40
10:00:18 4/17/2010 4 17 2010 10 655 525244 4827462 750 40



10:00:18 4/17/2010 4 17 2010 10 655 525244 4827462 751 40
22:01:15 10/29/2010 10 29 2010 22 646 525372 4827463 750 40
22:01:15 10/29/2010 10 29 2010 22 646 525372 4827463 751 40
12:01:11 1/4/2013 1 4 2013 12 666 526722 4827469 391 40
0:00:47 4/28/2008 4 28 2008 0 637 525453 4827464 750 40
0:00:47 4/28/2008 4 28 2008 0 637 525453 4827464 751 40
14:00:42 4/25/2009 4 25 2009 14 644 526386 4827470 381 40
14:00:47 5/1/2008 5 1 2008 14 637 525405 4827466 750 40
14:00:47 5/1/2008 5 1 2008 14 637 525405 4827466 751 40
22:00:28 4/29/2012 4 29 2012 22 676 525349 4827467 750 40
22:00:28 4/29/2012 4 29 2012 22 676 525349 4827467 751 40
10:00:23 12/30/2013 12 30 2013 10 916 530170 4827488 389 40
2:00:54 4/30/2012 4 30 2012 2 676 525354 4827468 750 40
2:00:54 4/30/2012 4 30 2012 2 676 525354 4827468 751 40
20:00:23 12/13/2013 12 13 2013 20 909 531098 4827493 387 40
8:00:54 4/17/2010 4 17 2010 8 655 525253 4827473 750 40
8:00:54 4/17/2010 4 17 2010 8 655 525253 4827473 751 40
2:00:55 4/28/2009 4 28 2009 2 639 525332 4827475 750 40
2:00:55 4/28/2009 4 28 2009 2 639 525332 4827475 751 40
4:00:55 4/30/2012 4 30 2012 4 676 525342 4827475 750 40
4:00:55 4/30/2012 4 30 2012 4 676 525342 4827475 751 40
10:00:47 5/15/2011 5 15 2011 10 665 525232 4827476 750 40
10:00:47 5/15/2011 5 15 2011 10 665 525232 4827476 751 40
8:00:53 4/19/2009 4 19 2009 8 648 525445 4827478 750 40
8:00:53 4/19/2009 4 19 2009 8 648 525445 4827478 751 40
0:00:42 4/30/2012 4 30 2012 0 676 525348 4827478 750 40
0:00:42 4/30/2012 4 30 2012 0 676 525348 4827478 751 40
18:00:55 10/29/2010 10 29 2010 18 646 525380 4827479 750 40
18:00:55 10/29/2010 10 29 2010 18 646 525380 4827479 751 40
22:00:23 4/18/2009 4 18 2009 22 648 525392 4827481 750 40
22:00:23 4/18/2009 4 18 2009 22 648 525392 4827481 751 40
6:00:53 4/24/2011 4 24 2011 6 650 524904 4827481 752 15
6:00:53 4/24/2011 4 24 2011 6 650 524904 4827481 753 15
12:00:50 4/24/2011 4 24 2011 12 655 526191 4827486 382 40
18:00:44 5/8/2009 5 8 2009 18 646 525483 4827485 750 40
18:00:44 5/8/2009 5 8 2009 18 646 525483 4827485 751 40
0:00:35 1/13/2014 1 13 2014 0 913 530082 4827506 372 41
12:00:53 12/30/2013 12 30 2013 12 916 530210 4827511 372 41
2:00:44 5/18/2011 5 18 2011 2 664 525124 4827490 750 40
2:00:44 5/18/2011 5 18 2011 2 664 525124 4827490 751 40
18:00:43 5/21/2010 5 21 2010 18 639 525536 4827492 383 40
4:00:46 4/28/2009 4 28 2009 4 639 525331 4827493 750 40
4:00:46 4/28/2009 4 28 2009 4 639 525331 4827493 751 40
10:00:44 4/25/2011 4 25 2011 10 664 525459 4827497 750 40
10:00:44 4/25/2011 4 25 2011 10 664 525459 4827497 751 40
8:00:56 4/30/2012 4 30 2012 8 676 525564 4827499 383 40
10:00:42 11/22/2008 11 22 2008 10 634 528278 4827514 378 40
18:00:49 1/2/2014 1 2 2014 18 913 527881 4827512 377 40
10:00:43 12/29/2013 12 29 2013 10 913 525866 4827506 383 40
6:00:42 4/30/2012 4 30 2012 6 676 525533 4827506 383 40
2:00:53 12/24/2013 12 24 2013 2 916 525598 4827506 383 40
12:00:55 12/23/2013 12 23 2013 12 916 526792 4827514 374 40
8:00:26 11/29/2011 11 29 2011 8 667 525127 4827510 750 40
8:00:26 11/29/2011 11 29 2011 8 667 525127 4827510 751 40



16:00:27 4/24/2011 4 24 2011 16 664 526180 4827514 382 40
2:00:53 2/22/2012 2 22 2012 2 666 530599 4827534 371 40
16:00:57 12/15/2013 12 15 2013 16 913 526915 4827522 374 40
18:00:44 4/21/2010 4 21 2010 18 650 526574 4827522 381 40
8:00:36 4/25/2011 4 25 2011 8 664 525461 4827518 750 40
8:00:36 4/25/2011 4 25 2011 8 664 525461 4827518 751 40
2:00:48 4/14/2014 4 14 2014 2 908 525350 4827518 750 40
2:00:48 4/14/2014 4 14 2014 2 908 525350 4827518 751 40
18:00:47 4/22/2012 4 22 2012 18 665 525361 4827518 750 40
18:00:47 4/22/2012 4 22 2012 18 665 525361 4827518 751 40
16:00:52 11/25/2010 11 25 2010 16 642 526802 4827525 374 40
12:00:53 11/25/2010 11 25 2010 12 642 526803 4827526 374 40
18:00:41 3/23/2010 3 23 2010 18 652 526108 4827525 382 40
14:00:41 11/25/2010 11 25 2010 14 642 526793 4827530 374 40
18:00:49 12/27/2013 12 27 2013 18 916 526227 4827528 382 40
12:00:42 4/24/2011 4 24 2011 12 664 526098 4827529 382 40
2:00:54 3/24/2010 3 24 2010 2 642 525429 4827526 750 40
2:00:54 3/24/2010 3 24 2010 2 642 525429 4827526 751 40
22:00:54 1/9/2013 1 9 2013 22 666 525153 4827525 750 40
22:00:54 1/9/2013 1 9 2013 22 666 525153 4827525 751 40
20:01:12 1/9/2013 1 9 2013 20 666 525162 4827526 750 40
20:01:12 1/9/2013 1 9 2013 20 666 525162 4827526 751 40
12:00:45 4/28/2009 4 28 2009 12 639 525549 4827528 383 40
0:00:48 12/22/2013 12 22 2013 0 918 530241 4827548 372 41
8:00:52 11/25/2013 11 25 2013 8 909 525331 4827530 750 40
8:00:52 11/25/2013 11 25 2013 8 909 525331 4827530 751 40
6:00:56 1/4/2010 1 4 2010 6 642 525135 4827529 750 40
6:00:56 1/4/2010 1 4 2010 6 642 525135 4827529 751 40
18:00:40 4/18/2010 4 18 2010 18 655 525082 4827530 752 15
18:00:40 4/18/2010 4 18 2010 18 655 525082 4827530 753 15
2:00:53 12/22/2013 12 22 2013 2 918 530245 4827552 372 41
0:00:43 3/24/2010 3 24 2010 0 642 525437 4827532 750 40
0:00:43 3/24/2010 3 24 2010 0 642 525437 4827532 751 40
22:00:47 3/23/2010 3 23 2010 22 652 526114 4827535 382 40
20:00:47 1/12/2014 1 12 2014 20 913 529992 4827555 372 41
8:00:54 12/30/2013 12 30 2013 8 913 525570 4827537 383 40
12:00:24 4/22/2008 4 22 2008 12 637 525187 4827536 750 40
12:00:24 4/22/2008 4 22 2008 12 637 525187 4827536 751 40
14:00:54 4/24/2011 4 24 2011 14 664 526229 4827541 382 40
4:00:47 12/30/2013 12 30 2013 4 913 525582 4827539 383 40
18:00:53 1/3/2013 1 3 2013 18 666 527165 4827546 375 40
0:01:26 1/10/2013 1 10 2013 0 666 525113 4827538 750 40
0:01:26 1/10/2013 1 10 2013 0 666 525113 4827538 751 40
12:00:49 4/24/2011 4 24 2011 12 650 526112 4827543 382 40
20:01:00 4/22/2012 4 22 2012 20 665 525215 4827542 750 40
20:01:00 4/22/2012 4 22 2012 20 665 525215 4827542 751 40
22:00:47 4/13/2014 4 13 2014 22 908 525714 4827544 383 40
20:00:53 1/4/2013 1 4 2013 20 666 526175 4827547 382 40
18:00:43 4/27/2008 4 27 2008 18 637 526139 4827549 382 40
0:00:54 3/24/2010 3 24 2010 0 652 526218 4827549 382 40
16:00:53 1/2/2013 1 2 2013 16 666 527758 4827556 377 40
10:01:26 1/3/2014 1 3 2014 10 913 527633 4827558 377 40
2:00:53 5/7/2011 5 7 2011 2 658 525122 4827549 750 40
2:00:53 5/7/2011 5 7 2011 2 658 525122 4827549 751 40



6:01:47 12/30/2013 12 30 2013 6 913 525570 4827553 383 40
20:00:56 4/13/2014 4 13 2014 20 908 525572 4827554 383 40
0:00:41 1/4/2010 1 4 2010 0 642 525370 4827554 750 40
0:00:41 1/4/2010 1 4 2010 0 642 525370 4827554 751 40
16:00:47 1/3/2013 1 3 2013 16 666 527135 4827562 375 40
14:00:47 4/30/2014 4 30 2014 14 916 528670 4827568 380 40
22:00:41 1/12/2014 1 12 2014 22 913 529906 4827575 373 41
6:00:31 4/15/2014 4 15 2014 6 913 525456 4827559 750 40
6:00:31 4/15/2014 4 15 2014 6 913 525456 4827559 751 40
22:00:54 1/3/2014 1 3 2014 22 913 527462 4827568 375 40
4:00:49 4/15/2014 4 15 2014 4 913 525457 4827560 750 40
4:00:49 4/15/2014 4 15 2014 4 913 525457 4827560 751 40
14:00:23 4/24/2011 4 24 2011 14 655 526145 4827565 382 40
18:00:57 4/27/2008 4 27 2008 18 637 525685 4827568 383 40
22:00:54 1/3/2013 1 3 2013 22 666 527075 4827574 374 40
14:00:40 1/2/2013 1 2 2013 14 666 527721 4827577 377 40
20:00:53 1/3/2013 1 3 2013 20 666 527079 4827578 374 40
18:00:48 1/9/2013 1 9 2013 18 666 525284 4827571 750 40
18:00:48 1/9/2013 1 9 2013 18 666 525284 4827571 751 40
12:00:43 1/2/2013 1 2 2013 12 666 527724 4827581 377 40
10:00:47 4/28/2009 4 28 2009 10 639 525512 4827578 383 40
10:00:53 1/2/2013 1 2 2013 10 666 527718 4827588 377 40
8:00:24 1/4/2013 1 4 2013 8 666 526819 4827584 374 40
0:00:30 12/1/2010 12 1 2010 0 642 525551 4827580 383 40
16:01:16 4/27/2009 4 27 2009 16 639 525499 4827581 750 40
16:01:16 4/27/2009 4 27 2009 16 639 525499 4827581 751 40
18:00:53 4/18/2009 4 18 2009 18 648 525267 4827582 750 40
18:00:53 4/18/2009 4 18 2009 18 648 525267 4827582 751 40
10:00:23 1/13/2014 1 13 2014 10 913 529730 4827601 373 41
18:00:48 4/24/2011 4 24 2011 18 664 525768 4827585 383 40
6:00:41 2/6/2013 2 6 2013 6 666 525085 4827585 752 15
6:00:41 2/6/2013 2 6 2013 6 666 525085 4827585 753 15
2:00:56 2/6/2013 2 6 2013 2 666 525065 4827586 752 15
2:00:56 2/6/2013 2 6 2013 2 666 525065 4827586 753 15
18:01:17 12/26/2013 12 26 2013 18 916 529060 4827603 379 41
8:00:43 4/20/2009 4 20 2009 8 648 525800 4827590 383 40
8:00:54 2/6/2013 2 6 2013 8 666 525089 4827587 752 15
8:00:54 2/6/2013 2 6 2013 8 666 525089 4827587 753 15
8:02:32 4/28/2009 4 28 2009 8 642 525404 4827589 750 40
8:02:32 4/28/2009 4 28 2009 8 642 525404 4827589 751 40
16:00:52 4/24/2011 4 24 2011 16 650 525771 4827591 383 40
2:00:55 1/4/2013 1 4 2013 2 666 526849 4827598 374 40
4:01:01 2/6/2013 2 6 2013 4 666 525068 4827592 752 15
4:01:01 2/6/2013 2 6 2013 4 666 525068 4827592 753 15
10:00:36 4/28/2009 4 28 2009 10 642 525412 4827594 750 40
10:00:36 4/28/2009 4 28 2009 10 642 525412 4827594 751 40
6:00:50 1/4/2013 1 4 2013 6 666 526827 4827601 374 40
14:01:22 12/15/2013 12 15 2013 14 913 526954 4827602 374 40
14:00:48 4/24/2011 4 24 2011 14 650 526218 4827600 382 40
12:00:41 2/21/2012 2 21 2012 12 666 530789 4827621 370 40
14:00:54 2/21/2012 2 21 2012 14 666 530789 4827621 370 40
18:01:02 12/28/2013 12 28 2013 18 913 527217 4827606 375 40
12:00:56 4/28/2009 4 28 2009 12 642 525477 4827601 750 40
12:00:56 4/28/2009 4 28 2009 12 642 525477 4827601 751 40



6:01:38 4/28/2009 4 28 2009 6 639 525341 4827603 750 40
6:01:38 4/28/2009 4 28 2009 6 639 525341 4827603 751 40
0:00:47 2/6/2013 2 6 2013 0 666 525090 4827604 752 15
0:00:47 2/6/2013 2 6 2013 0 666 525090 4827604 753 15
4:01:20 1/4/2013 1 4 2013 4 666 526851 4827613 374 40
14:01:12 1/1/2013 1 1 2013 14 666 527786 4827619 377 40
6:00:53 1/10/2013 1 10 2013 6 666 525237 4827609 750 40
6:00:53 1/10/2013 1 10 2013 6 666 525237 4827609 751 40
4:01:22 1/10/2013 1 10 2013 4 666 525079 4827612 752 15
4:01:22 1/10/2013 1 10 2013 4 666 525079 4827612 753 15
8:00:53 1/10/2013 1 10 2013 8 666 525232 4827613 750 40
8:00:53 1/10/2013 1 10 2013 8 666 525232 4827613 751 40
22:00:33 4/26/2008 4 26 2008 22 637 525280 4827613 750 40
22:00:33 4/26/2008 4 26 2008 22 637 525280 4827613 751 40
18:00:56 4/28/2009 4 28 2009 18 642 525179 4827613 750 40
18:00:56 4/28/2009 4 28 2009 18 642 525179 4827613 751 40
12:01:41 1/1/2013 1 1 2013 12 666 527780 4827624 377 40
22:01:24 11/30/2010 11 30 2010 22 642 525556 4827617 383 40
8:00:26 12/30/2013 12 30 2013 8 916 529924 4827637 373 41
18:00:56 1/1/2013 1 1 2013 18 666 527727 4827630 377 40
8:00:33 12/29/2013 12 29 2013 8 913 525448 4827622 750 40
8:00:33 12/29/2013 12 29 2013 8 913 525448 4827622 751 40
8:00:41 1/12/2014 1 12 2014 8 913 530640 4827644 371 40
22:00:47 4/24/2011 4 24 2011 22 664 525257 4827621 750 40
22:00:47 4/24/2011 4 24 2011 22 664 525257 4827621 751 40
4:00:48 4/27/2008 4 27 2008 4 637 525274 4827622 750 40
4:00:48 4/27/2008 4 27 2008 4 637 525274 4827622 751 40
6:00:53 1/12/2014 1 12 2014 6 913 530633 4827645 371 40
14:00:47 4/21/2012 4 21 2012 14 658 525492 4827624 750 40
14:00:47 4/21/2012 4 21 2012 14 658 525492 4827624 751 40
0:00:41 4/25/2011 4 25 2011 0 664 525258 4827624 750 40
0:00:41 4/25/2011 4 25 2011 0 664 525258 4827624 751 40
6:00:47 4/27/2008 4 27 2008 6 637 525283 4827626 750 40
6:00:47 4/27/2008 4 27 2008 6 637 525283 4827626 751 40
0:00:41 1/4/2013 1 4 2013 0 666 526929 4827632 374 40
0:00:36 1/4/2014 1 4 2014 0 913 527443 4827637 375 40
16:00:47 1/1/2013 1 1 2013 16 666 527757 4827639 377 40
10:00:29 4/22/2010 4 22 2010 10 652 525805 4827633 383 40
6:00:57 4/2/2013 4 2 2013 6 671 525025 4827631 752 15
6:00:57 4/2/2013 4 2 2013 6 671 525025 4827631 753 15
0:00:43 4/27/2008 4 27 2008 0 637 525266 4827634 750 40
0:00:43 4/27/2008 4 27 2008 0 637 525266 4827634 751 40
2:00:28 4/27/2008 4 27 2008 2 637 525264 4827635 750 40
2:00:28 4/27/2008 4 27 2008 2 637 525264 4827635 751 40
4:00:14 12/27/2013 12 27 2013 4 916 525272 4827636 750 40
4:00:14 12/27/2013 12 27 2013 4 916 525272 4827636 751 40
18:00:57 4/27/2009 4 27 2009 18 639 525496 4827642 750 40
18:00:57 4/27/2009 4 27 2009 18 639 525496 4827642 751 40
8:00:26 1/4/2010 1 4 2010 8 642 525248 4827648 750 40
8:00:26 1/4/2010 1 4 2010 8 642 525248 4827648 751 40
22:00:48 4/29/2014 4 29 2014 22 916 528990 4827664 379 41
0:00:55 4/14/2014 4 14 2014 0 908 525423 4827652 750 40
0:00:55 4/14/2014 4 14 2014 0 908 525423 4827652 751 40
6:00:43 1/13/2014 1 13 2014 6 913 529618 4827672 373 41



8:00:53 12/31/2013 12 31 2013 8 913 526085 4827663 382 40
18:00:55 4/21/2008 4 21 2008 18 637 525108 4827660 750 40
18:00:55 4/21/2008 4 21 2008 18 637 525108 4827660 751 40
12:00:42 11/26/2010 11 26 2010 12 650 530503 4827683 371 40
4:00:53 1/13/2014 1 13 2014 4 913 529612 4827681 373 41
8:00:53 1/13/2014 1 13 2014 8 913 529615 4827682 373 41
2:00:48 1/13/2014 1 13 2014 2 913 529606 4827682 373 41
0:00:47 2/22/2012 2 22 2012 0 666 530671 4827688 371 40
22:00:41 1/1/2013 1 1 2013 22 666 527696 4827679 377 40
8:00:48 4/25/2010 4 25 2010 8 652 525367 4827673 750 40
8:00:48 4/25/2010 4 25 2010 8 652 525367 4827673 751 40
22:00:37 2/21/2012 2 21 2012 22 666 530667 4827695 371 40
18:00:54 11/30/2010 11 30 2010 18 642 525549 4827675 383 40
20:00:27 1/1/2013 1 1 2013 20 666 527698 4827685 377 40
2:00:53 1/5/2014 1 5 2014 2 913 525351 4827678 750 40
2:00:53 1/5/2014 1 5 2014 2 913 525351 4827678 751 40
2:01:03 1/10/2013 1 10 2013 2 666 525096 4827678 750 40
2:01:03 1/10/2013 1 10 2013 2 666 525096 4827678 751 40
2:00:41 4/25/2011 4 25 2011 2 664 525281 4827679 750 40
2:00:41 4/25/2011 4 25 2011 2 664 525281 4827679 751 40
6:01:03 12/5/2009 12 5 2009 6 644 526879 4827688 374 40
6:00:37 4/28/2008 4 28 2008 6 637 525456 4827683 750 40
6:00:37 4/28/2008 4 28 2008 6 637 525456 4827683 751 40
4:00:56 4/28/2008 4 28 2008 4 637 525459 4827687 750 40
4:00:56 4/28/2008 4 28 2008 4 637 525459 4827687 751 40
8:00:47 4/28/2009 4 28 2009 8 639 525387 4827687 750 40
8:00:47 4/28/2009 4 28 2009 8 639 525387 4827687 751 40
10:00:54 4/18/2010 4 18 2010 10 655 526092 4827690 382 40
8:01:53 4/18/2010 4 18 2010 8 655 526007 4827691 382 40
8:00:47 1/2/2013 1 2 2013 8 666 527653 4827698 377 40
6:00:55 1/2/2013 1 2 2013 6 666 527650 4827699 377 40
8:00:53 4/11/2014 4 11 2014 8 917 525446 4827693 750 40
8:00:53 4/11/2014 4 11 2014 8 917 525446 4827693 751 40
10:00:54 2/22/2012 2 22 2012 10 666 530851 4827716 370 40
4:00:53 4/25/2011 4 25 2011 4 664 525330 4827694 750 40
4:00:53 4/25/2011 4 25 2011 4 664 525330 4827694 751 40
20:00:31 12/23/2013 12 23 2013 20 916 526709 4827700 374 40
6:01:42 12/29/2013 12 29 2013 6 913 525441 4827697 750 40
6:01:42 12/29/2013 12 29 2013 6 913 525441 4827697 751 40
6:00:54 4/25/2011 4 25 2011 6 664 525321 4827697 750 40
6:00:54 4/25/2011 4 25 2011 6 664 525321 4827697 751 40
22:00:54 12/28/2013 12 28 2013 22 913 525598 4827698 383 40
18:00:53 1/8/2013 1 8 2013 18 666 526034 4827700 382 40
2:00:42 4/28/2008 4 28 2008 2 637 525498 4827700 383 40
20:01:09 1/8/2013 1 8 2013 20 666 526012 4827702 382 40
4:00:53 12/29/2013 12 29 2013 4 913 525447 4827702 750 40
4:00:53 12/29/2013 12 29 2013 4 913 525447 4827702 751 40
12:00:49 1/9/2013 1 9 2013 12 666 526113 4827706 382 40
20:00:24 4/13/2014 4 13 2014 20 913 525482 4827706 750 40
20:00:24 4/13/2014 4 13 2014 20 913 525482 4827706 751 40
18:00:43 4/17/2010 4 17 2010 18 655 525323 4827707 750 40
18:00:43 4/17/2010 4 17 2010 18 655 525323 4827707 751 40
2:00:53 12/29/2013 12 29 2013 2 913 525450 4827710 750 40
2:00:53 12/29/2013 12 29 2013 2 913 525450 4827710 751 40



14:00:47 1/8/2013 1 8 2013 14 666 525971 4827716 382 40
16:00:47 11/28/2010 11 28 2010 16 650 526681 4827720 381 40
18:00:54 12/30/2013 12 30 2013 18 913 526974 4827724 374 40
2:00:51 4/14/2014 4 14 2014 2 907 525272 4827719 750 40
2:00:51 4/14/2014 4 14 2014 2 907 525272 4827719 751 40
18:01:23 2/5/2013 2 5 2013 18 666 525776 4827724 383 40
10:01:23 1/10/2013 1 10 2013 10 666 525294 4827724 750 40
10:01:23 1/10/2013 1 10 2013 10 666 525294 4827724 751 40
0:00:29 4/14/2014 4 14 2014 0 907 525409 4827725 750 40
0:00:29 4/14/2014 4 14 2014 0 907 525409 4827725 751 40
12:00:53 1/10/2013 1 10 2013 12 666 525384 4827727 750 40
12:00:53 1/10/2013 1 10 2013 12 666 525384 4827727 751 40
0:00:47 1/5/2014 1 5 2014 0 913 525663 4827728 383 40
0:00:48 1/5/2013 1 5 2013 0 666 526026 4827730 382 40
2:00:43 4/24/2011 4 24 2011 2 664 525440 4827728 750 40
2:00:43 4/24/2011 4 24 2011 2 664 525440 4827728 751 40
14:00:44 1/10/2013 1 10 2013 14 666 525379 4827728 750 40
14:00:44 1/10/2013 1 10 2013 14 666 525379 4827728 751 40
22:00:56 1/4/2013 1 4 2013 22 666 526025 4827732 382 40
4:00:41 12/30/2013 12 30 2013 4 916 529791 4827748 373 41
8:01:16 11/10/2010 11 10 2010 8 646 525469 4827731 750 40
8:01:16 11/10/2010 11 10 2010 8 646 525469 4827731 751 40
4:00:36 1/2/2013 1 2 2013 4 666 527615 4827740 377 40
22:00:54 1/8/2013 1 8 2013 22 666 525999 4827733 382 40
0:02:23 4/24/2011 4 24 2011 0 664 525451 4827732 750 40
0:02:23 4/24/2011 4 24 2011 0 664 525451 4827732 751 40
2:00:56 1/2/2013 1 2 2013 2 666 527617 4827741 377 40
0:00:54 12/29/2013 12 29 2013 0 913 525545 4827739 383 40
8:00:49 2/25/2012 2 25 2012 8 666 530100 4827763 372 41
6:00:53 2/25/2012 2 25 2012 6 666 530092 4827765 372 41
14:00:53 4/18/2010 4 18 2010 14 655 526190 4827749 382 40
6:00:41 4/13/2010 4 13 2010 6 655 525416 4827746 750 40
6:00:41 4/13/2010 4 13 2010 6 655 525416 4827746 751 40
2:00:30 4/19/2009 4 19 2009 2 648 525326 4827746 750 40
2:00:30 4/19/2009 4 19 2009 2 648 525326 4827746 751 40
12:00:27 4/18/2010 4 18 2010 12 655 526201 4827750 382 40
2:00:13 4/12/2012 4 12 2012 2 673 525909 4827749 382 40
8:00:42 4/30/2014 4 30 2014 8 916 529103 4827762 379 41
4:00:54 12/31/2013 12 31 2013 4 913 526104 4827752 382 40
8:00:55 11/29/2011 11 29 2011 8 665 525500 4827750 383 40
10:01:09 4/12/2012 4 12 2012 10 673 526164 4827753 382 40
18:00:44 5/8/2009 5 8 2009 18 634 525332 4827750 750 40
18:00:44 5/8/2009 5 8 2009 18 634 525332 4827750 751 40
6:00:54 12/31/2013 12 31 2013 6 913 526102 4827756 382 40
0:00:47 4/30/2014 4 30 2014 0 916 529029 4827769 379 41
14:00:47 4/25/2010 4 25 2010 14 652 525374 4827754 750 40
14:00:47 4/25/2010 4 25 2010 14 652 525374 4827754 751 40
22:00:54 12/21/2013 12 21 2013 22 918 530435 4827776 371 40
6:00:41 4/12/2012 4 12 2012 6 673 525901 4827758 382 40
22:00:48 5/6/2012 5 6 2012 22 676 525447 4827756 750 40
22:00:48 5/6/2012 5 6 2012 22 676 525447 4827756 751 40
4:00:50 4/12/2012 4 12 2012 4 673 525905 4827764 382 40
2:00:56 12/30/2013 12 30 2013 2 916 529782 4827781 373 41
6:00:56 12/30/2013 12 30 2013 6 916 529830 4827784 373 41



10:01:03 4/30/2014 4 30 2014 10 916 529331 4827782 376 41
8:00:54 4/12/2012 4 12 2012 8 673 526141 4827769 382 40
16:00:54 2/21/2012 2 21 2012 16 666 530706 4827789 371 40
2:00:56 12/27/2013 12 27 2013 2 916 525423 4827768 750 40
2:00:56 12/27/2013 12 27 2013 2 916 525423 4827768 751 40
10:00:55 11/25/2010 11 25 2010 10 746 530334 4827789 372 41
0:00:54 11/29/2010 11 29 2010 0 642 525653 4827769 383 40
4:00:42 4/13/2010 4 13 2010 4 655 525556 4827769 383 40
4:00:57 10/30/2010 10 30 2010 4 646 525334 4827769 750 40
4:00:57 10/30/2010 10 30 2010 4 646 525334 4827769 751 40
16:00:43 1/10/2013 1 10 2013 16 666 525375 4827773 750 40
16:00:43 1/10/2013 1 10 2013 16 666 525375 4827773 751 40
22:00:48 4/13/2014 4 13 2014 22 913 525422 4827773 750 40
22:00:48 4/13/2014 4 13 2014 22 913 525422 4827773 751 40
16:00:41 4/27/2008 4 27 2008 16 637 526566 4827781 381 40
0:00:53 4/28/2009 4 28 2009 0 639 525229 4827776 750 40
0:00:53 4/28/2009 4 28 2009 0 639 525229 4827776 751 40
10:00:55 1/4/2014 1 4 2014 10 913 527542 4827787 377 40
18:00:47 4/28/2008 4 28 2008 18 637 527774 4827794 377 40
20:00:24 2/21/2012 2 21 2012 20 666 530875 4827812 370 40
14:00:08 4/28/2008 4 28 2008 14 637 527510 4827799 377 40
0:00:42 1/2/2013 1 2 2013 0 666 527624 4827800 377 40
10:00:17 1/9/2013 1 9 2013 10 666 525992 4827794 382 40
6:00:55 4/20/2009 4 20 2009 6 648 525559 4827793 383 40
16:00:54 4/28/2008 4 28 2008 16 637 527772 4827805 377 40
22:00:53 11/28/2010 11 28 2010 22 650 525727 4827799 383 40
2:00:47 1/9/2013 1 9 2013 2 666 525905 4827800 382 40
8:00:53 1/9/2013 1 9 2013 8 666 525906 4827801 382 40
18:00:27 4/12/2010 4 12 2010 18 655 525258 4827799 750 40
18:00:27 4/12/2010 4 12 2010 18 655 525258 4827799 751 40
18:01:12 4/17/2009 4 17 2009 18 648 525448 4827800 750 40
18:01:12 4/17/2009 4 17 2009 18 648 525448 4827800 751 40
18:00:56 2/21/2012 2 21 2012 18 666 530875 4827824 370 40
10:00:24 4/25/2010 4 25 2010 10        652     525512  4827802 383     40
18:00:47        11/28/2010      11      28      2010    18      650     525728  4827804 383     40
14:00:52        4/26/2009       4       26      2009    14      634     525545  4827803 383     40
8:00:53 2/22/2012       2       22      2012    8       666     530886  4827827 370     40
6:00:53 1/9/2013        1       9       2013    6       666     525894  4827806 383     40
4:00:48 11/28/2011      11      28      2011    4       667     525610  4827807 383     40
22:00:55        4/21/2010       4       21      2010    22      652     526918  4827813 374     40
0:00:48 4/14/2014       4       14      2014    0       913     525423  4827807 750     40
0:00:48 4/14/2014       4       14      2014    0       913     525423  4827807 751     40
18:00:55        11/10/2010      11      10      2010    18      650     525336  4827807 750     40
18:00:55        11/10/2010      11      10      2010    18      650     525336  4827807 751     40
4:00:53 1/9/2013        1       9       2013    4       666     525890  4827810 383     40
0:00:47 4/22/2010       4       22      2010    0       652     526919  4827814 374     40
4:00:53 2/25/2012       2       25      2012    4       666     530066  4827828 372     41
2:00:44 12/31/2013      12      31      2013    2       913     526124  4827812 382     40
18:00:53        1/28/2012       1       28      2012    18      666     530121  4827831 372     41
2:00:53 4/14/2014       4       14      2014    2       913     525369  4827812 750     40
2:00:53 4/14/2014       4       14      2014    2       913     525369  4827812 751     40
18:01:38        11/28/2010      11      28      2010    18      642     525704  4827816 383     40
8:00:53 4/23/2014       4       23      2014    8       909     527026  4827822 374     40
10:00:44        1/29/2012       1       29      2012    10      666     530332  4827838 372     41



4:00:53 4/14/2014       4       14      2014    4       913     525337  4827817 750     40
4:00:53 4/14/2014       4       14      2014    4       913     525337  4827817 751     40
12:00:29        1/29/2012       1       29      2012    12      666     530333  4827839 372     41
22:00:41        2/5/2013        2       5       2013    22      666     525282  4827818 750     40
22:00:41        2/5/2013        2       5       2013    22      666     525282  4827818 751     40
22:00:53        11/28/2010      11      28      2010    22      642     525712  4827820 383     40
6:00:42 4/14/2014       4       14      2014    6       913     525332  4827820 750     40
6:00:42 4/14/2014       4       14      2014    6       913     525332  4827820 751     40
0:01:38 1/9/2013        1       9       2013    0       666     525862  4827823 383     40
0:01:12 4/24/2011       4       24      2011    0       655     525299  4827821 750     40
0:01:12 4/24/2011       4       24      2011    0       655     525299  4827821 751     40
10:01:21        5/18/2011       5       18      2011    10      664     525577  4827823 383     40
10:00:53        12/14/2013      12      14      2013    10      913     530417  4827844 371     40
2:02:01 2/25/2012       2       25      2012    2       666     530085  4827848 372     41
6:00:56 4/30/2014       4       30      2014    6       916     529121  4827845 379     41
0:00:44 2/25/2012       2       25      2012    0       666     530086  4827851 372     41
18:00:53        4/29/2014       4       29      2014    18      916     528854  4827847 379     41
14:00:50        1/29/2012       1       29      2012    14      666     530330  4827853 372     41
20:00:54        2/24/2012       2       24      2012    20      666     530074  4827853 372     41
0:00:49 4/22/2008       4       22      2008    0       637     525207  4827833 750     40
0:00:49 4/22/2008       4       22      2008    0       637     525207  4827833 751     40
22:00:36        4/12/2010       4       12      2010    22      655     525321  4827837 750     40
22:00:36        4/12/2010       4       12      2010    22      655     525321  4827837 751     40
4:00:47 4/19/2009       4       19      2009    4       648     525335  4827838 750     40
4:00:47 4/19/2009       4       19      2009    4       648     525335  4827838 751     40
6:00:47 4/19/2009       4       19      2009    6       648     525335  4827839 750     40
6:00:47 4/19/2009       4       19      2009    6       648     525335  4827839 751     40
4:00:53 1/12/2014       1       12      2014    4       913     530928  4827863 370     40
2:00:53 11/28/2011      11      28      2011    2       667     525655  4827842 383     40
22:00:26        4/19/2009       4       19      2009    22      648     525341  4827843 750     40
22:00:26        4/19/2009       4       19      2009    22      648     525341  4827843 751     40
16:00:53        11/28/2010      11      28      2010    16      639     526845  4827849 374     40
8:00:49 4/26/2009       4       26      2009    8       634     525595  4827844 383     40
12:00:23        4/25/2010       4       25      2010    12      652     525487  4827845 750     40
12:00:23        4/25/2010       4       25      2010    12      652     525487  4827845 751     40
0:00:23 4/20/2009       4       20      2009    0       648     525340  4827847 750     40
0:00:23 4/20/2009       4       20      2009    0       648     525340  4827847 751     40
8:00:51 4/24/2011       4       24      2011    8       650     525361  4827848 750     40
8:00:51 4/24/2011       4       24      2011    8       650     525361  4827848 751     40
8:01:12 1/5/2014        1       5       2014    8       913     525230  4827849 750     40
8:01:12 1/5/2014        1       5       2014    8       913     525230  4827849 751     40
10:00:47        4/24/2011       4       24      2011    10      650     525361  4827851 750     40
10:00:47        4/24/2011       4       24      2011    10      650     525361  4827851 751     40
12:00:47        1/4/2014        1       4       2014    12      913     527854  4827862 377     40
6:01:18 1/5/2014        1       5       2014    6       913     525226  4827853 750     40
6:01:18 1/5/2014        1       5       2014    6       913     525226  4827853 751     40
16:00:54        1/27/2013       1       27      2013    16      666     527710  4827866 377     40
6:00:54 4/14/2014       4       14      2014    6       907     525331  4827858 748     18
6:00:54 4/14/2014       4       14      2014    6       907     525331  4827858 749     18
2:00:49 4/22/2010       4       22      2010    2       652     526973  4827865 374     40
16:00:47        5/1/2008        5       1       2008    16      637     525264  4827863 748     18
16:00:47        5/1/2008        5       1       2008    16      637     525264  4827863 749     18
4:00:47 4/14/2014       4       14      2014    4       907     525333  4827863 748     18
4:00:47 4/14/2014       4       14      2014    4       907     525333  4827863 749     18



8:00:56 1/29/2012       1       29      2012    8       666     530278  4827884 372     41
20:00:56        12/28/2013      12      28      2013    20      913     526825  4827872 374     40
10:00:48        4/28/2008       4       28      2008    10      637     527111  4827875 375     40
14:00:20        1/27/2013       1       27      2013    14      666     527710  4827878 377     40
0:01:07 11/24/2010      11      24      2010    0       746     529421  4827885 376     41
8:00:57 4/14/2014       4       14      2014    8       913     525468  4827869 748     18
8:00:57 4/14/2014       4       14      2014    8       913     525468  4827869 749     18
10:00:48        4/28/2014       4       28      2014    10      916     527976  4827880 378     40
12:00:48        4/28/2008       4       28      2008    12      637     527434  4827879 375     40
2:00:48 1/12/2014       1       12      2014    2       913     530893  4827896 370     40
10:00:28        4/27/2008       4       27      2008    10      637     525465  4827873 748     18
10:00:28        4/27/2008       4       27      2008    10      637     525465  4827873 749     18
2:00:47 11/25/2013      11      25      2013    2       907     528512  4827886 365     40
0:00:53 1/12/2014       1       12      2014    0       913     530897  4827900 355     40
4:00:13 2/22/2012       2       22      2012    4       666     530597  4827901 356     40
2:00:39 4/15/2014       4       15      2014    2       913     525422  4827880 748     18
2:00:39 4/15/2014       4       15      2014    2       913     525422  4827880 749     18
16:00:41        1/29/2012 1 29 2012 16 666 530621 4827903 356 40
22:00:53 1/10/2013 1 10 2013 22 666 525116 4827880 748 18
22:00:53 1/10/2013 1 10 2013 22 666 525116 4827880 749 18
6:00:54 4/24/2011 4 24 2011 6 664 525422 4827881 748 18
6:00:54 4/24/2011 4 24 2011 6 664 525422 4827881 749 18
2:00:53 1/5/2013 1 5 2013 2 666 526059 4827885 744 40
2:00:53 1/5/2013 1 5 2013 2 666 526059 4827885 745 40
6:00:51 4/18/2009 4 18 2009 6 648 525489 4827883 748 18
6:00:51 4/18/2009 4 18 2009 6 648 525489 4827883 749 18
18:00:54 1/10/2013 1 10 2013 18 666 525226 4827883 748 18
18:00:54 1/10/2013 1 10 2013 18 666 525226 4827883 749 18
2:00:49 4/20/2009 4 20 2009 2 648 525344 4827883 748 18
2:00:49 4/20/2009 4 20 2009 2 648 525344 4827883 749 18
4:00:23 4/20/2009 4 20 2009 4 648 525342 4827884 748 18
4:00:23 4/20/2009 4 20 2009 4 648 525342 4827884 749 18
6:00:54 4/24/2011 4 24 2011 6 655 525358 4827885 748 18
6:00:54 4/24/2011 4 24 2011 6 655 525358 4827885 749 18
4:01:07 4/24/2011 4 24 2011 4 655 525377 4827886 748 18
4:01:07 4/24/2011 4 24 2011 4 655 525377 4827886 749 18
0:00:39 1/11/2013 1 11 2013 0 666 525193 4827885 748 18
0:00:39 1/11/2013 1 11 2013 0 666 525193 4827885 749 18
16:00:27 4/29/2014 4 29 2014 16 916 528545 4827899 365 40
4:00:54 4/24/2011 4 24 2011 4 664 525453 4827886 748 18
4:00:54 4/24/2011 4 24 2011 4 664 525453 4827886 749 18
2:00:54 4/24/2011 4 24 2011 2 655 525401 4827889 748 18
2:00:54 4/24/2011 4 24 2011 2 655 525401 4827889 749 18
6:00:47 2/22/2012 2 22 2012 6 666 530691 4827911 356 40
8:00:54 4/29/2012 4 29 2012 8 657 525544 4827890 746 40
8:00:54 4/29/2012 4 29 2012 8 657 525544 4827890 747 40
6:00:41 1/11/2013 1 11 2013 6 666 525198 4827889 748 18
6:00:41 1/11/2013 1 11 2013 6 666 525198 4827889 749 18
8:01:11 1/5/2013 1 5 2013 8 666 526054 4827894 744 40
8:01:11 1/5/2013 1 5 2013 8 666 526054 4827894 745 40
8:00:33 4/24/2011 4 24 2011 8 655 525474 4827892 748 18
8:00:33 4/24/2011 4 24 2011 8 655 525474 4827892 749 18
4:00:28 1/5/2013 1 5 2013 4 666 526052 4827895 744 40
4:00:28 1/5/2013 1 5 2013 4 666 526052 4827895 745 40



22:00:12 2/24/2012 2 24 2012 22 666 530080 4827913 357 41
12:01:12 4/29/2012 4 29 2012 12 657 525609 4827894 746 40
12:01:12 4/29/2012 4 29 2012 12 657 525609 4827894 747 40
22:01:41 11/23/2010 11 23 2010 22 746 529417 4827910 362 41
8:00:50 1/11/2013 1 11 2013 8 666 525199 4827893 748 18
8:00:50 1/11/2013 1 11 2013 8 666 525199 4827893 749 18
2:00:50 1/11/2013 1 11 2013 2 666 525199 4827894 748 18
2:00:50 1/11/2013 1 11 2013 2 666 525199 4827894 749 18
4:00:59 1/11/2013 1 11 2013 4 666 525200 4827896 748 18
4:00:59 1/11/2013 1 11 2013 4 666 525200 4827896 749 18
20:00:54 1/10/2013 1 10 2013 20 666 525114 4827897 748 18
20:00:54 1/10/2013 1 10 2013 20 666 525114 4827897 749 18
2:00:41 4/22/2008 4 22 2008 2 637 525327 4827898 748 18
2:00:41 4/22/2008 4 22 2008 2 637 525327 4827898 749 18
16:01:12 4/25/2009 4 25 2009 16 642 525466 4827900 748 18
16:01:12 4/25/2009 4 25 2009 16 642 525466 4827900 749 18
6:00:48 1/5/2013 1 5 2013 6 666 526053 4827902 744 40
6:00:48 1/5/2013 1 5 2013 6 666 526053 4827902 745 40
4:00:44 4/22/2008 4 22 2008 4 637 525324 4827901 748 18
4:00:44 4/22/2008 4 22 2008 4 637 525324 4827901 749 18
14:00:42 4/18/2009 4 18 2009 14 648 527925 4827911 363 40
18:01:33 11/30/2010 11 30 2010 18 642 525567 4827903 746 40
18:01:33 11/30/2010 11 30 2010 18 642 525567 4827903 747 40
18:00:53 11/10/2010 11 10 2010 18 651 525341 4827903 748 18
18:00:53 11/10/2010 11 10 2010 18 651 525341 4827903 749 18
8:00:54 4/14/2014 4 14 2014 8 907 525407 4827904 748 18
8:00:54 4/14/2014 4 14 2014 8 907 525407 4827904 749 18
0:00:47 11/25/2013 11 25 2013 0 907 528493 4827917 365 40
22:00:21 4/21/2008 4 21 2008 22 637 525324 4827906 748 18
22:00:21 4/21/2008 4 21 2008 22 637 525324 4827906 749 18
10:01:00 4/14/2014 4 14 2014 10 913 525745 4827911 746 40
10:01:00 4/14/2014 4 14 2014 10 913 525745 4827911 747 40
14:02:57 4/26/2009 4 26 2009 14 639 525500 4827913 746 40
14:02:57 4/26/2009 4 26 2009 14 639 525500 4827913 747 40
18:00:41 1/29/2012 1 29 2012 18 666 530612 4827935 356 40
16:00:48 4/21/2012 4 21 2012 16 658 525564 4827914 746 40
16:00:48 4/21/2012 4 21 2012 16 658 525564 4827914 747 40
14:00:53 4/25/2009 4 25 2009 14 642 525537 4827914 746 40
14:00:53 4/25/2009 4 25 2009 14 642 525537 4827914 747 40
12:01:55 4/26/2009 4 26 2009 12 639 525612 4827915 746 40
12:01:55 4/26/2009 4 26 2009 12 639 525612 4827915 747 40
4:00:52 1/5/2014 1 5 2014 4 913 525270 4827914 748 18
4:00:52 1/5/2014 1 5 2014 4 913 525270 4827914 749 18
10:00:48 4/29/2012 4 29 2012 10 657 525569 4827916 746 40
10:00:48 4/29/2012 4 29 2012 10 657 525569 4827916 747 40
22:00:48 11/27/2010 11 27 2010 22 746 526726 4827921 359 40
2:00:47 4/13/2010 4 13 2010 2 655 525499 4827919 746 40
2:00:47 4/13/2010 4 13 2010 2 655 525499 4827919 747 40
18:00:27 11/26/2010 11 26 2010 18 746 531589 4827948 354 40
8:00:52 4/27/2008 4 27 2008 8 637 525385 4827925 748 18
8:00:52 4/27/2008 4 27 2008 8 637 525385 4827925 749 18
10:00:47 4/24/2011 4 24 2011 10 655 525410 4827925 748 18
10:00:47 4/24/2011 4 24 2011 10 655 525410 4827925 749 18
18:00:27 11/27/2010 11 27 2010 18 746 526717 4827933 359 40



8:01:14 4/23/2008 4 23 2008 8 637 525406 4827928 748 18
8:01:14 4/23/2008 4 23 2008 8 637 525406 4827928 749 18
12:00:42 4/26/2009 4 26 2009 12 634 525648 4827929 746 40
12:00:42 4/26/2009 4 26 2009 12 634 525648 4827929 747 40
0:00:55 4/13/2010 4 13 2010 0 655 525501 4827931 746 40
0:00:55 4/13/2010 4 13 2010 0 655 525501 4827931 747 40
16:00:55 2/5/2013 2 5 2013 16 666 525895 4827934 744 40
16:00:55 2/5/2013 2 5 2013 16 666 525895 4827934 745 40
14:00:53 11/25/2010 11 25 2010 14 650 528048 4827944 363 40
8:00:37 3/24/2010 3 24 2010 8 652 526624 4827940 366 40
14:00:44 12/3/2009 12 3 2009 14 640 525868 4827937 746 40
14:00:44 12/3/2009 12 3 2009 14 640 525868 4827937 747 40
20:00:48 11/24/2013 11 24 2013 20 907 528574 4827948 365 40
14:00:53 1/4/2014 1 4 2014 14 913 528049 4827946 363 40
10:01:10 4/26/2009 4 26 2009 10 639 525756 4827937 746 40
10:01:10 4/26/2009 4 26 2009 10 639 525756 4827937 747 40
16:00:54 1/4/2014 1 4 2014 16 913 528071 4827947 363 40
10:01:58 4/11/2014 4 11 2014 10 917 526139 4827941 744 40
10:01:58 4/11/2014 4 11 2014 10 917 526139 4827941 745 40
16:00:54 11/25/2010 11 25 2010 16 650 528045 4827949 363 40
8:00:38 4/24/2011 4 24 2011 8 664 525452 4827941 748 18
8:00:38 4/24/2011 4 24 2011 8 664 525452 4827941 749 18
16:00:49 11/28/2010 11 28 2010 16 642 526754 4827946 359 40
2:00:53 11/18/2010 11 18 2010 2 639 525129 4827942 748 18
2:00:53 11/18/2010 11 18 2010 2 639 525129 4827942 749 18
10:00:50 4/24/2011 4 24 2011 10 664 525433 4827945 748 18
10:00:50 4/24/2011 4 24 2011 10 664 525433 4827945 749 18
4:00:54 4/18/2009 4 18 2009 4 648 525473 4827945 748 18
4:00:54 4/18/2009 4 18 2009 4 648 525473 4827945 749 18
18:00:41 1/2/2013 1 2 2013 18 666 527206 4827953 360 40
20:00:57 12/30/2013 12 30 2013 20 913 526851 4827952 359 40
22:00:47 11/24/2013 11 24 2013 22 907 528570 4827960 365 40
22:00:47 1/11/2014 1 11 2014 22 913 531242 4827975 353 40
8:00:48 1/4/2014 1 4 2014 8 913 526020 4827952 744 40
8:00:48 1/4/2014 1 4 2014 8 913 526020 4827952 745 40
16:00:53 4/29/2012 4 29 2012 16 657 525651 4827952 746 40
16:00:53 4/29/2012 4 29 2012 16 657 525651 4827952 747 40
18:00:54 4/28/2008 4 28 2008 18 637 527628 4827961 361 40
8:00:54 4/26/2009 4 26 2009 8 639 525536 4827953 746 40
8:00:54 4/26/2009 4 26 2009 8 639 525536 4827953 747 40
14:00:51 4/29/2014 4 29 2014 14 916 528582 4827965 365 40
2:00:28 4/18/2009 4 18 2009 2 648 525478 4827953 748 18
2:00:28 4/18/2009 4 18 2009 2 648 525478 4827953 749 18
4:00:39 1/4/2014 1 4 2014 4 913 526014 4827956 744 40
4:00:39 1/4/2014 1 4 2014 4 913 526014 4827956 745 40
12:00:36 11/30/2010 11 30 2010 12 642 525416 4827954 748 18
12:00:36 11/30/2010 11 30 2010 12 642 525416 4827954 749 18
20:00:55 1/11/2014 1 11 2014 20 913 531244 4827979 353 40
14:00:54 4/29/2012 4 29 2012 14 657 525625 4827957 746 40
14:00:54 4/29/2012 4 29 2012 14 657 525625 4827957 747 40
6:01:12 1/4/2014 1 4 2014 6 913 526014 4827958 744 40
6:01:12 1/4/2014 1 4 2014 6 913 526014 4827958 745 40
22:01:20 4/25/2010 4 25 2010 22 639 525354 4827957 748 18
22:01:20 4/25/2010 4 25 2010 22 639 525354 4827957 749 18



18:01:02 11/28/2010 11 28 2010 18 639 525800 4827960 746 40
18:01:02 11/28/2010 11 28 2010 18 639 525800 4827960 747 40
20:00:42 12/21/2013 12 21 2013 20 918 530626 4827982 356 40
14:00:45 4/27/2008 4 27 2008 14 637 526641 4827968 366 40
0:00:24 4/18/2009 4 18 2009 0 648 525482 4827965 748 18
0:00:24 4/18/2009 4 18 2009 0 648 525482 4827965 749 18
22:00:53 12/23/2013 12 23 2013 22 916 526022 4827968 744 40
22:00:53 12/23/2013 12 23 2013 22 916 526022 4827968 745 40
22:00:41 1/27/2013 1 27 2013 22 666 527756 4827978 361 40
12:01:12 4/29/2014 4 29 2014 12 916 528599 4827985 365 40
20:00:56 1/27/2013 1 27 2013 20 666 527753 4827982 361 40
10:00:21 4/26/2009 4 26 2009 10 634 525745 4827977 746 40
10:00:21 4/26/2009 4 26 2009 10 634 525745 4827977 747 40
0:00:30 12/24/2013 12 24 2013 0 916 526025 4827979 744 40
0:00:30 12/24/2013 12 24 2013 0 916 526025 4827979 745 40
18:00:39 1/27/2013 1 27 2013 18 666 527721 4827986 361 40
18:00:47 4/29/2012 4 29 2012 18 657 525644 4827978 746 40
18:00:47 4/29/2012 4 29 2012 18 657 525644 4827978 747 40
2:00:53 4/29/2014 4 29 2014 2 916 527873 4827990 361 40
2:00:56 4/30/2014 4 30 2014 2 916 529000 4827995 364 41
10:00:47 3/24/2010 3 24 2010 10 652 527115 4827988 360 40
10:00:27 1/11/2013 1 11 2013 10 666 525434 4827983 748 18
10:00:27 1/11/2013 1 11 2013 10 666 525434 4827983 749 18
4:00:54 4/30/2014 4 30 2014 4 916 529016 4827998 364 41
18:00:22 11/23/2010 11 23 2010 18 746 529396 4828001 362 41
18:00:53 5/9/2012 5 9 2012 18 676 525414 4827985 748 18
18:00:53 5/9/2012 5 9 2012 18 676 525414 4827985 749 18
0:00:54 4/29/2014 4 29 2014 0 916 527879 4827997 361 40
18:00:48 5/1/2008 5 1 2008 18 637 525401 4827988 748 18
18:00:48 5/1/2008 5 1 2008 18 637 525401 4827988 749 18
22:00:54 4/28/2014 4 28 2014 22 916 527872 4827998 361 40
18:00:48 11/28/2010 11 28 2010 18 642 525983 4827991 744 40
18:00:48 11/28/2010 11 28 2010 18 642 525983 4827991 745 40
18:00:44 5/13/2011 5 13 2011 18 655 526013 4827992 744 40
18:00:44 5/13/2011 5 13 2011 18 655 526013 4827992 745 40
6:00:42 1/29/2012 1 29 2012 6 666 530279 4828011 357 41
22:00:56 12/26/2013 12 26 2013 22 916 528494 4828003 365 40
2:00:56 1/4/2014 1 4 2014 2 913 526050 4827994 744 40
2:00:56 1/4/2014 1 4 2014 2 913 526050 4827994 745 40
14:01:54 5/9/2012 5 9 2012 14 676 525425 4827992 748 18
14:01:54 5/9/2012 5 9 2012 14 676 525425 4827992 749 18
12:01:12 4/14/2014 4 14 2014 12 913 525815 4827995 746 40
12:01:12 4/14/2014 4 14 2014 12 913 525815 4827995 747 40
12:00:53 4/14/2012 4 14 2012 12 673 525519 4827997 746 40
12:00:53 4/14/2012 4 14 2012 12 673 525519 4827997 747 40
20:01:12 4/29/2012 4 29 2012 20 657 525935 4828001 744 40
20:01:12 4/29/2012 4 29 2012 20 657 525935 4828001 745 40
20:00:54 12/26/2013 12 26 2013 20 916 528500 4828013 365 40
10:00:43 5/9/2012 5 9 2012 10 676 525441 4828003 748 18
10:00:43 5/9/2012 5 9 2012 10 676 525441 4828003 749 18
18:00:47 5/8/2012 5 8 2012 18 676 525436 4828009 748 18
18:00:47 5/8/2012 5 8 2012 18 676 525436 4828009 749 18
22:01:45 5/9/2012 5 9 2012 22 676 525424 4828010 748 18
22:01:45 5/9/2012 5 9 2012 22 676 525424 4828010 749 18



18:00:48 5/8/2009 5 8 2009 18 642 525506 4828011 746 40
18:00:48 5/8/2009 5 8 2009 18 642 525506 4828011 747 40
14:00:48 11/30/2010 11 30 2010 14 642 525467 4828012 748 18
14:00:48 11/30/2010 11 30 2010 14 642 525467 4828012 749 18
18:00:42 1/11/2014 1 11 2014 18 913 531488 4828037 353 40
16:00:23 11/30/2010 11 30 2010 16 642 525478 4828014 748 18
16:00:23 11/30/2010 11 30 2010 16 642 525478 4828014 749 18
10:00:53 1/5/2014 1 5 2014 10 913 527587 4828025 361 40
16:00:42 11/30/2010 11 30 2010 16 746 527786 4828026 361 40
10:01:09 4/14/2014 4 14 2014 10 907 525894 4828019 744 40
10:01:09 4/14/2014 4 14 2014 10 907 525894 4828019 745 40
6:00:49 5/9/2012 5 9 2012 6 676 525443 4828020 748 18
6:00:49 5/9/2012 5 9 2012 6 676 525443 4828020 749 18
14:00:53 5/8/2012 5 8 2012 14 676 525435 4828020 748 18
14:00:53 5/8/2012 5 8 2012 14 676 525435 4828020 749 18
22:00:54 5/8/2012 5 8 2012 22 676 525445 4828026 748 18
22:00:54 5/8/2012 5 8 2012 22 676 525445 4828026 749 18
2:00:53 5/9/2012 5 9 2012 2 676 525445 4828027 748 18
2:00:53 5/9/2012 5 9 2012 2 676 525445 4828027 749 18
16:00:41 4/28/2014 4 28 2014 16 916 528485 4828051 365 40
8:00:52 4/28/2008 4 28 2008 8 637 526129 4828042 744 40
8:00:52 4/28/2008 4 28 2008 8 637 526129 4828042 745 40
18:00:54 11/28/2010 11 28 2010 18 650 525991 4828042 744 40
18:00:54 11/28/2010 11 28 2010 18 650 525991 4828042 745 40
12:00:54 4/27/2008 4 27 2008 12 637 525565 4828041 746 40
12:00:54 4/27/2008 4 27 2008 12 637 525565 4828041 747 40
10:01:08 1/3/2013 1 3 2013 10 666 527211 4828047 360 40
18:00:46 4/28/2014 4 28 2014 18 916 528626 4828055 365 40
2:00:56 11/17/2010 11 17 2010 2 639 525498 4828043 746 40
2:00:56 11/17/2010 11 17 2010 2 639 525498 4828043 747 40
12:00:50 4/14/2014 4 14 2014 12 907 526046 4828045 744 40
12:00:50 4/14/2014 4 14 2014 12 907 526046 4828045 745 40
12:00:54 1/3/2013 1 3 2013 12 666 527206 4828050 360 40
12:00:53 1/5/2014 1 5 2014 12 913 528023 4828056 363 40
14:00:42 1/3/2013 1 3 2013 14 666 527206 4828055 360 40
14:00:43 4/14/2014 4 14 2014 14 913 525980 4828051 744 40
14:00:43 4/14/2014 4 14 2014 14 913 525980 4828051 745 40
16:00:53 1/11/2014 1 11 2014 16 913 531769 4828076 354 40
14:00:45 1/5/2014 1 5 2014 14 913 528025 4828060 363 40
14:00:48 4/28/2014 4 28 2014 14 916 528543 4828064 365 40
2:00:53 1/29/2012 1 29 2012 2 666 530193 4828071 357 41
6:00:55 5/8/2012 5 8 2012 6 676 525480 4828052 748 18
6:00:55 5/8/2012 5 8 2012 6 676 525480 4828052 749 18
6:01:16 5/10/2012 5 10 2012 6 676 525354 4828053 748 18
6:01:16 5/10/2012 5 10 2012 6 676 525354 4828053 749 18
4:00:17 1/29/2012 1 29 2012 4 666 530193 4828074 357 41
8:01:05 11/23/2013 11 23 2013 8 914 526228 4828060 744 40
8:01:05 11/23/2013 11 23 2013 8 914 526228 4828060 745 40
22:00:25 1/28/2012 1 28 2012 22 666 530250 4828077 357 41
10:00:55 5/8/2012 5 8 2012 10 676 525469 4828061 748 18
10:00:55 5/8/2012 5 8 2012 10 676 525469 4828061 749 18
0:00:23 1/29/2012 1 29 2012 0 666 530178 4828081 357 41
2:00:47 5/10/2012 5 10 2012 2 676 525357 4828062 748 18
2:00:47 5/10/2012 5 10 2012 2 676 525357 4828062 749 18



20:00:41 1/28/2012 1 28 2012 20 666 530253 4828084 357 41
22:00:53 1/4/2014 1 4 2014 22 913 526388 4828070 366 40
22:00:26 12/30/2013 12 30 2013 22 913 526154 4828071 744 40
22:00:26 12/30/2013 12 30 2013 22 913 526154 4828071 745 40
2:00:47 5/8/2012 5 8 2012 2 676 525487 4828075 746 40
2:00:47 5/8/2012 5 8 2012 2 676 525487 4828075 747 40
18:00:48 1/4/2014 1 4 2014 18 913 528129 4828089 363 40
8:00:42 1/13/2013 1 13 2013 8 666 526320 4828082 366 40
18:00:54 5/7/2012 5 7 2012 18 676 525482 4828080 748 18
18:00:54 5/7/2012 5 7 2012 18 676 525482 4828080 749 18
0:00:28 12/31/2013 12 31 2013 0 913 526184 4828096 744 40
0:00:28 12/31/2013 12 31 2013 0 913 526184 4828096 745 40
10:03:00 5/4/2011 5 4 2011 10 655 525621 4828098 746 40
10:03:00 5/4/2011 5 4 2011 10 655 525621 4828098 747 40
22:00:53 5/7/2012 5 7 2012 22 676 525504 4828099 746 40
22:00:53 5/7/2012 5 7 2012 22 676 525504 4828099 747 40
14:00:51 2/5/2013 2 5 2013 14 666 526053 4828101 744 40
14:00:51 2/5/2013 2 5 2013 14 666 526053 4828101 745 40
14:00:47 5/7/2012 5 7 2012 14 676 525493 4828099 746 40
14:00:47 5/7/2012 5 7 2012 14 676 525493 4828099 747 40
6:00:55 4/29/2014 4 29 2014 6 916 527816 4828109 361 40
6:00:54 12/3/2009 12 3 2009 6 640 526025 4828102 744 40
6:00:54 12/3/2009 12 3 2009 6 640 526025 4828102 745 40
4:00:44 4/29/2014 4 29 2014 4 916 527815 4828112 361 40
8:00:54 4/29/2008 4 29 2008 8 637 526299 4828107 366 40
10:01:47 5/7/2012 5 7 2012 10 676 525484 4828105 746 40
10:01:47 5/7/2012 5 7 2012 10 676 525484 4828105 747 40
4:00:47 3/24/2010 3 24 2010 4 652 526637 4828117 366 40
0:00:41 1/3/2013 1 3 2013 0 666 527083 4828120 359 40
6:00:54 3/24/2010 3 24 2010 6 652 526629 4828119 366 40
18:01:08 10/29/2010 10 29 2010 18 646 525702 4828117 746 40
18:01:08 10/29/2010 10 29 2010 18 646 525702 4828117 747 40
2:00:41 4/19/2010 4 19 2010 2 655 525397 4828116 748 18
2:00:41 4/19/2010 4 19 2010 2 655 525397 4828116 749 18
14:00:47 1/11/2013 1 11 2013 14 666 525573 4828119 746 40
14:00:47 1/11/2013 1 11 2013 14 666 525573 4828119 747 40
12:00:54 1/11/2013 1 11 2013 12 666 525565 4828119 746 40
12:00:54 1/11/2013 1 11 2013 12 666 525565 4828119 747 40
0:00:53 4/19/2010 4 19 2010 0 655 525398 4828119 748 18
0:00:53 4/19/2010 4 19 2010 0 655 525398 4828119 749 18
12:00:52 4/28/2014 4 28 2014 12 916 528365 4828132 365 40
18:00:47 4/11/2012 4 11 2012 18 673 525917 4828123 744 40
18:00:47 4/11/2012 4 11 2012 18 673 525917 4828123 745 40
12:01:18 12/8/2012 12 8 2012 12 658 530197 4828142 357 41
2:00:29 3/24/2010 3 24 2010 2 652 526624 4828130 366 40
14:00:41 4/14/2014 4 14 2014 14 907 526086 4828129 744 40
14:00:41 4/14/2014 4 14 2014 14 907 526086 4828129 745 40
6:00:53 5/7/2012 5 7 2012 6 676 525509 4828127 746 40
6:00:53 5/7/2012 5 7 2012 6 676 525509 4828127 747 40
16:00:53 1/5/2014 1 5 2014 16 913 528012 4828137 363 40
20:00:33 1/2/2013 1 2 2013 20 666 527104 4828136 360 40
12:00:41 11/27/2010 11 27 2010 12 746 528461 4828146 365 40
20:00:42 1/5/2013 1 5 2013 20 666 527245 4828141 360 40
22:00:24 1/5/2013 1 5 2013 22 666 527238 4828141 360 40



22:00:47 1/2/2013 1 2 2013 22 666 527099 4828141 360 40
22:00:53 4/22/2012 4 22 2012 22 671 525548 4828136 746 40
22:00:53 4/22/2012 4 22 2012 22 671 525548 4828136 747 40
2:00:53 5/7/2012 5 7 2012 2 676 525512 4828144 746 40
2:00:53 5/7/2012 5 7 2012 2 676 525512 4828144 747 40
20:00:54 1/4/2014 1 4 2014 20 913 527954 4828155 363 40
18:00:24 4/21/2012 4 21 2012 18 658 525564 4828146 746 40
18:00:24 4/21/2012 4 21 2012 18 658 525564 4828146 747 40
18:01:54 11/5/2010 11 5 2010 18 639 525644 4828148 746 40
18:01:54 11/5/2010 11 5 2010 18 639 525644 4828148 747 40
10:00:53 11/26/2010 11 26 2010 10 746 530507 4828171 356 40
8:00:54 1/3/2013 1 3 2013 8 666 527120 4828165 360 40
12:00:49 4/18/2009 4 18 2009 12 648 527327 4828167 360 40
2:00:53 1/28/2013 1 28 2013 2 666 527773 4828170 361 40
0:02:53 1/28/2013 1 28 2013 0 666 527778 4828170 361 40
22:00:48 4/22/2012 4 22 2012 22 665 525563 4828161 746 40
22:00:48 4/22/2012 4 22 2012 22 665 525563 4828161 747 40
16:01:02 1/12/2013 1 12 2013 16 666 526123 4828170 744 40
16:01:02 1/12/2013 1 12 2013 16 666 526123 4828170 745 40
14:00:24 1/12/2013 1 12 2013 14 666 526121 4828170 744 40
14:00:24 1/12/2013 1 12 2013 14 666 526121 4828170 745 40
16:00:48 4/18/2009 4 18 2009 16 648 527862 4828182 361 40
6:00:54 1/28/2013 1 28 2013 6 666 527770 4828183 361 40
18:00:50 5/8/2009 5 8 2009 18 644 525736 4828176 746 40
18:00:50 5/8/2009 5 8 2009 18 644 525736 4828176 747 40
18:00:55 11/30/2010 11 30 2010 18 746 527738 4828185 361 40
8:00:41 4/29/2014 4 29 2014 8 916 528226 4828189 363 40
10:00:44 1/12/2013 1 12 2013 10 666 526043 4828182 744 40
10:00:44 1/12/2013 1 12 2013 10 666 526043 4828182 745 40
4:00:48 1/28/2013 1 28 2013 4 666 527771 4828189 361 40
12:01:53 1/12/2013 1 12 2013 12 666 526027 4828183 744 40
12:01:53 1/12/2013 1 12 2013 12 666 526027 4828183 745 40
16:00:41 4/14/2014 4 14 2014 16 913 525858 4828183 746 40
16:00:41 4/14/2014 4 14 2014 16 913 525858 4828183 747 40
4:00:27 4/22/2010 4 22 2010 4 652 527304 4828192 360 40
0:00:37 12/27/2013 12 27 2013 0 916 526653 4828190 366 40
6:00:47 12/7/2012 12 7 2012 6 665 530407 4828207 356 40
18:00:43 12/21/2013 12 21 2013 18 918 530797 4828210 355 40
12:00:53 12/10/2009 12 10 2009 12 639 525744 4828190 746 40
12:00:53 12/10/2009 12 10 2009 12 639 525744 4828190 747 40
18:00:53 4/18/2009 4 18 2009 18 648 527948 4828204 363 40
4:00:56 4/29/2008 4 29 2008 4 637 526784 4828200 359 40
2:00:37 4/29/2008 4 29 2008 2 637 526782 4828202 359 40
10:01:10 5/21/2010 5 21 2010 10 639 525960 4828199 744 40
10:01:10 5/21/2010 5 21 2010 10 639 525960 4828199 745 40
10:01:53 5/16/2011 5 16 2011 10 665 525968 4828206 744 40
10:01:53 5/16/2011 5 16 2011 10 665 525968 4828206 745 40
8:00:42 1/28/2013 1 28 2013 8 666 527787 4828215 361 40
6:00:43 4/22/2008 4 22 2008 6 637 525790 4828217 746 40
6:00:43 4/22/2008 4 22 2008 6 637 525790 4828217 747 40
18:00:55 2/4/2013 2 4 2013 18 666 527190 4828224 360 40
4:00:23 1/3/2013 1 3 2013 4 666 527033 4828229 359 40
6:01:48 1/3/2013 1 3 2013 6 666 527019 4828230 359 40
2:00:49 1/3/2013 1 3 2013 2 666 527042 4828235 359 40



20:00:53 1/2/2014 1 2 2014 20 913 526851 4828234 359 40
18:00:54 5/8/2009 5 8 2009 18 639 525721 4828231 746 40
18:00:54 5/8/2009 5 8 2009 18 639 525721 4828231 747 40
6:00:41 4/29/2008 4 29 2008 6 637 526687 4828235 359 40
14:01:54 10/29/2010 10 29 2010 14 646 525849 4828232 746 40
14:01:54 10/29/2010 10 29 2010 14 646 525849 4828232 747 40
16:01:06 10/29/2010 10 29 2010 16 646 525863 4828234 746 40
16:01:06 10/29/2010 10 29 2010 16 646 525863 4828234 747 40
10:00:54 4/29/2014 4 29 2014 10 916 528370 4828244 365 40
12:01:54 10/29/2010 10 29 2010 12 646 525854 4828239 746 40
12:01:54 10/29/2010 10 29 2010 12 646 525854 4828239 747 40
0:00:42 4/29/2008 4 29 2008 0 637 526663 4828243 366 40
16:00:46 4/21/2010 4 21 2010 16 652 526677 4828244 366 40
16:00:55 11/28/2010 11 28 2010 16 746 527516 4828249 361 40
16:00:53 2/4/2013 2 4 2013 16 666 527289 4828250 360 40
22:00:55 1/29/2012 1 29 2012 22 666 530794 4828266 355 40
20:00:48 1/29/2012 1 29 2012 20 666 530801 4828266 355 40
16:00:51 1/11/2013 1 11 2013 16 666 525655 4828245 746 40
16:00:51 1/11/2013 1 11 2013 16 666 525655 4828245 747 40
8:00:54 11/26/2010 11 26 2010 8 746 530442 4828271 356 40
0:00:41 1/30/2012 1 30 2012 0 666 530808 4828273 355 40
8:00:54 4/18/2009 4 18 2009 8 648 526660 4828256 366 40
18:00:53 4/16/2010 4 16 2010 18 650 526119 4828254 744 40
18:00:53 4/16/2010 4 16 2010 18 650 526119 4828254 745 40
22:00:47 1/2/2014 1 2 2014 22 913 526845 4828258 359 40
22:00:56 1/7/2013 1 7 2013 22 666 526312 4828259 366 40
2:00:55 1/30/2012 1 30 2012 2 666 530800 4828283 355 40
0:00:41 1/8/2013 1 8 2013 0 666 526320 4828265 366 40
10:00:42 1/14/2013 1 14 2013 10 666 526483 4828267 366 40
18:00:48 1/11/2013 1 11 2013 18 666 525727 4828265 351 11
22:01:17 4/11/2012 4 11 2012 22 673 525690 4828265 351 11
14:00:44 4/21/2010 4 21 2010 14 652 526136 4828267 744 40
14:00:44 4/21/2010 4 21 2010 14 652 526136 4828267 745 40
12:00:55 4/21/2010 4 21 2010 12 652 526129 4828268 744 40
12:00:55 4/21/2010 4 21 2010 12 652 526129 4828268 745 40
20:00:50 4/28/2014 4 28 2014 20 916 528552 4828278 365 40
10:00:50 1/28/2013 1 28 2013 10 666 527862 4828275 361 40
12:00:54 1/14/2013 1 14 2013 12 666 526596 4828271 366 40
18:00:48 5/18/2011 5 18 2011 18 664 526720 4828273 359 40
0:00:54 4/12/2012 4 12 2012 0 673 525684 4828271 351 11
22:00:17 4/28/2008 4 28 2008 22 637 526644 4828280 740 18
22:00:17 4/28/2008 4 28 2008 22 637 526644 4828280 741 18
8:00:53 1/14/2013 1 14 2013 8 666 526464 4828281 740 18
8:00:53 1/14/2013 1 14 2013 8 666 526464 4828281 741 18
12:00:34 1/28/2013 1 28 2013 12 666 527899 4828287 348 40
18:00:54 1/6/2013 1 6 2013 18 666 527145 4828288 345 40
6:01:06 1/13/2013 1 13 2013 6 666 526076 4828285 742 20
6:01:06 1/13/2013 1 13 2013 6 666 526076 4828285 743 20
20:00:41 1/7/2013 1 7 2013 20 666 526327 4828294 740 18
20:00:41 1/7/2013 1 7 2013 20 666 526327 4828294 741 18
12:00:53 1/8/2013 1 8 2013 12 666 526016 4828297 742 20
12:00:53 1/8/2013 1 8 2013 12 666 526016 4828297 743 20
18:01:24 11/27/2010 11 27 2010 18 746 526438 4828302 740 18
18:01:24 11/27/2010 11 27 2010 18 746 526438 4828302 741 18



6:00:54 1/8/2013 1 8 2013 6 666 526158 4828303 742 20
6:00:54 1/8/2013 1 8 2013 6 666 526158 4828303 743 20
8:00:53 1/12/2013 1 12 2013 8 666 526146 4828304 742 20
8:00:53 1/12/2013 1 12 2013 8 666 526146 4828304 743 20
4:00:47 1/8/2013 1 8 2013 4 666 526155 4828304 742 20
4:00:47 1/8/2013 1 8 2013 4 666 526155 4828304 743 20
2:00:56 1/8/2013 1 8 2013 2 666 526170 4828306 742 20
2:00:56 1/8/2013 1 8 2013 2 666 526170 4828306 743 20
10:00:43 2/5/2013 2 5 2013 10 666 526126 4828306 742 20
10:00:43 2/5/2013 2 5 2013 10 666 526126 4828306 743 20
10:00:56 11/10/2010 11 10 2010 10 646 526132 4828307 742 20
10:00:56 11/10/2010 11 10 2010 10 646 526132 4828307 743 20
6:00:43 4/22/2010 4 22 2010 6 652 527403 4828313 345 40
14:00:43 1/11/2014 1 11 2014 14 913 531914 4828334 343 40
12:00:43 2/5/2013 2 5 2013 12 666 526124 4828311 742 20
12:00:43 2/5/2013 2 5 2013 12 666 526124 4828311 743 20
6:01:11 1/12/2013 1 12 2013 6 666 526132 4828311 742 20
6:01:11 1/12/2013 1 12 2013 6 666 526132 4828311 743 20
18:00:50 1/12/2013 1 12 2013 18 666 526156 4828312 742 20
18:00:50 1/12/2013 1 12 2013 18 666 526156 4828312 743 20
14:00:48 1/14/2013 1 14 2013 14 666 526688 4828318 738 37
14:00:48 1/14/2013 1 14 2013 14 666 526688 4828318 739 37
12:00:48 1/11/2014 1 11 2014 12 913 531900 4828342 343 40
18:00:53 1/20/2013 1 20 2013 18 666 528488 4828330 350 40
18:00:56 11/30/2010 11 30 2010 18 746 527748 4828327 346 40
8:00:44 1/8/2013 1 8 2013 8 666 526158 4828323 742 20
8:00:44 1/8/2013 1 8 2013 8 666 526158 4828323 743 20
4:00:54 11/26/2010 11 26 2010 4 746 530513 4828348 340 40
2:00:54 1/12/2013 1 12 2013 2 666 526114 4828334 742 20
2:00:54 1/12/2013 1 12 2013 2 666 526114 4828334 743 20
4:01:11 1/12/2013 1 12 2013 4 666 526095 4828334 742 20
4:01:11 1/12/2013 1 12 2013 4 666 526095 4828334 743 20
16:00:54 1/20/2013 1 20 2013 16 666 528491 4828345 350 40
12:00:57 11/25/2010 11 25 2010 12 746 530633 4828358 340 40
22:00:24 11/30/2010 11 30 2010 22 746 527758 4828346 346 40
10:00:53 1/13/2013 1 13 2013 10 666 526615 4828343 740 18
10:00:53 1/13/2013 1 13 2013 10 666 526615 4828343 741 18
14:00:41 11/25/2010 11 25 2010 14 746 530638 4828362 340 40
16:00:51 11/25/2010 11 25 2010 16 746 530631 4828362 340 40
22:00:49 1/12/2013 1 12 2013 22 666 526050 4828343 742 20
22:00:49 1/12/2013 1 12 2013 22 666 526050 4828343 743 20
0:00:45 11/26/2010 11 26 2010 0 746 530505 4828366 340 40
14:01:23 1/28/2013 1 28 2013 14 666 527993 4828356 348 40
2:01:10 11/26/2010 11 26 2010 2 746 530503 4828367 340 40
20:02:04 1/12/2013 1 12 2013 20 666 526050 4828348 742 20
20:02:04 1/12/2013 1 12 2013 20 666 526050 4828348 743 20
16:00:55 1/28/2013 1 28 2013 16 666 528003 4828360 348 40
6:00:53 2/5/2013 2 5 2013 6 666 526086 4828354 742 20
6:00:53 2/5/2013 2 5 2013 6 666 526086 4828354 743 20
6:00:27 11/26/2010 11 26 2010 6 746 530448 4828373 340 40
8:00:41 4/22/2010 4 22 2010 8 652 527372 4828365 345 40
10:01:07 11/23/2013 11 23 2013 10 914 528317 4828372 350 40
0:00:54 10/30/2009 10 30 2009 0 646 525703 4828362 351 11
10:01:12 4/22/2008 4 22 2008 10 637 527146 4828371 345 40



2:00:53 2/5/2013 2 5 2013 2 666 526096 4828367 742 20
2:00:53 2/5/2013 2 5 2013 2 666 526096 4828367 743 20
0:00:54 1/3/2014 1 3 2014 0 913 526894 4828371 738 37
0:00:54 1/3/2014 1 3 2014 0 913 526894 4828371 739 37
2:00:53 1/3/2014 1 3 2014 2 913 526892 4828371 738 37
2:00:53 1/3/2014 1 3 2014 2 913 526892 4828371 739 37
4:01:15 2/5/2013 2 5 2013 4 666 526084 4828369 742 20
4:01:15 2/5/2013 2 5 2013 4 666 526084 4828369 743 20
12:00:48 1/30/2012 1 30 2012 12 666 531115 4828391 341 40
10:00:54 1/30/2012 1 30 2012 10 666 531105 4828397 341 40
10:00:35 1/8/2013 1 8 2013 10 666 526062 4828376 742 20
10:00:35 1/8/2013 1 8 2013 10 666 526062 4828376 743 20
0:00:41 1/12/2013 1 12 2013 0 666 526081 4828381 742 20
0:00:41 1/12/2013 1 12 2013 0 666 526081 4828381 743 20
0:00:36 1/13/2013 1 13 2013 0 666 526059 4828381 742 20
0:00:36 1/13/2013 1 13 2013 0 666 526059 4828381 743 20
12:00:53 1/13/2013 1 13 2013 12 666 526683 4828383 738 37
12:00:53 1/13/2013 1 13 2013 12 666 526683 4828383 739 37
22:00:42 1/20/2013 1 20 2013 22 666 528452 4828391 350 40
8:01:26 2/5/2013 2 5 2013 8 666 526118 4828382 742 20
8:01:26 2/5/2013 2 5 2013 8 666 526118 4828382 743 20
4:00:48 1/13/2013 1 13 2013 4 666 526051 4828386 742 20
4:00:48 1/13/2013 1 13 2013 4 666 526051 4828386 743 20
20:00:55 1/20/2013 1 20 2013 20 666 528451 4828398 350 40
2:02:22 1/13/2013 1 13 2013 2 666 526055 4828390 742 20
2:02:22 1/13/2013 1 13 2013 2 666 526055 4828390 743 20
20:00:54 1/11/2013 1 11 2013 20 666 525890 4828390 742 20
20:00:54 1/11/2013 1 11 2013 20 666 525890 4828390 743 20
22:00:37 11/25/2010 11 25 2010 22 746 530595 4828415 340 40
18:00:54 11/25/2010 11 25 2010 18 746 530594 4828417 340 40
16:00:48 4/14/2014 4 14 2014 16 907 527084 4828411 345 40
22:00:41 1/11/2013 1 11 2013 22 666 525939 4828410 742 20
22:00:41 1/11/2013 1 11 2013 22 666 525939 4828410 743 20
10:00:47 4/18/2009 4 18 2009 10 648 527083 4828415 738 37
10:00:47 4/18/2009 4 18 2009 10 648 527083 4828415 739 37
10:00:50 1/7/2013 1 7 2013 10 666 526540 4828416 740 18
10:00:50 1/7/2013 1 7 2013 10 666 526540 4828416 741 18
18:00:54 11/25/2010 11 25 2010 18 746 530597 4828434 340 40
0:00:26 1/6/2013 1 6 2013 0 666 527155 4828423 345 40
12:00:54 1/7/2013 1 7 2013 12 666 526586 4828423 740 18
12:00:54 1/7/2013 1 7 2013 12 666 526586 4828423 741 18
10:00:53 1/11/2014 1 11 2014 10 913 531872 4828449 343 40
4:00:49 1/3/2014 1 3 2014 4 913 526901 4828429 738 37
4:00:49 1/3/2014 1 3 2014 4 913 526901 4828429 739 37
12:00:53 1/6/2013 1 6 2013 12 666 527372 4828432 345 40
16:00:48 11/24/2013 11 24 2013 16 907 528723 4828443 349 41
14:01:24 1/6/2013 1 6 2013 14 666 527365 4828438 345 40
14:00:47 1/7/2013 1 7 2013 14 666 526594 4828437 740 18
14:00:47 1/7/2013 1 7 2013 14 666 526594 4828437 741 18
8:00:42 1/3/2014 1 3 2014 8 913 526936 4828441 738 37
8:00:42 1/3/2014 1 3 2014 8 913 526936 4828441 739 37
2:00:48 11/9/2013 11 9 2013 2 909 525828 4828441 351 11
18:00:30 11/24/2013 11 24 2013 18 907 528722 4828453 349 41
2:00:49 1/21/2013 1 21 2013 2 666 528523 4828453 350 40



0:00:55 1/21/2013 1 21 2013 0 666 528527 4828453 350 40
18:00:53 1/13/2013 1 13 2013 18 666 526536 4828446 740 18
18:00:53 1/13/2013 1 13 2013 18 666 526536 4828446 741 18
16:00:21 11/27/2010 11 27 2010 16 746 526709 4828448 738 37
16:00:21 11/27/2010 11 27 2010 16 746 526709 4828448 739 37
6:00:54 1/3/2014 1 3 2014 6 913 526907 4828451 738 37
6:00:54 1/3/2014 1 3 2014 6 913 526907 4828451 739 37
14:00:47 1/13/2013 1 13 2013 14 666 526775 4828456 738 37
14:00:47 1/13/2013 1 13 2013 14 666 526775 4828456 739 37
14:00:48 2/4/2013 2 4 2013 14 666 527715 4828469 346 40
16:00:53 1/7/2013 1 7 2013 16 666 526616 4828467 740 18
16:00:53 1/7/2013 1 7 2013 16 666 526616 4828467 741 18
10:00:53 1/6/2013 1 6 2013 10 666 527224 4828471 345 40
8:00:42 1/6/2013 1 6 2013 8 666 527165 4828474 345 40
2:00:24 1/6/2013 1 6 2013 2 666 527164 4828475 345 40
4:00:24 1/6/2013 1 6 2013 4 666 527169 4828480 345 40
16:00:52 1/14/2013 1 14 2013 16 666 526954 4828486 738 37
16:00:52 1/14/2013 1 14 2013 16 666 526954 4828486 739 37
16:00:53 1/13/2013 1 13 2013 16 666 526808 4828488 738 37
16:00:53 1/13/2013 1 13 2013 16 666 526808 4828488 739 37
14:00:49 1/30/2012 1 30 2012 14 666 531031 4828508 341 40
6:00:44 1/6/2013 1 6 2013 6 666 527172 4828493 345 40
18:00:47 11/28/2010 11 28 2010 18 746 527499 4828504 346 40
18:00:56 1/7/2013 1 7 2013 18 666 526566 4828505 740 18
18:00:56 1/7/2013 1 7 2013 18 666 526566 4828505 741 18
14:00:26 11/29/2011 11 29 2011 14 665 527476 4828511 345 40
12:00:57 12/8/2012 12 8 2012 12 666 530738 4828527 340 40
8:00:23 1/30/2012 1 30 2012 8 666 531046 4828531 341 40
4:00:41 1/30/2012 1 30 2012 4 666 531016 4828544 341 40
4:00:34 1/15/2013 1 15 2013 4 666 527005 4828528 738 37
4:00:34 1/15/2013 1 15 2013 4 666 527005 4828528 739 37
16:00:53 1/18/2013 1 18 2013 16 666 528871 4828537 349 41
8:00:53 1/15/2013 1 15 2013 8 666 527010 4828529 738 37
8:00:53 1/15/2013 1 15 2013 8 666 527010 4828529 739 37
2:00:53 1/15/2013 1 15 2013 2 666 527005 4828531 738 37
2:00:53 1/15/2013 1 15 2013 2 666 527005 4828531 739 37
18:02:04 1/18/2013 1 18 2013 18 666 528874 4828539 349 41
10:01:36 1/18/2013 1 18 2013 10 666 528913 4828541 349 41
6:00:54 1/15/2013 1 15 2013 6 666 527007 4828535 738 37
6:00:54 1/15/2013 1 15 2013 6 666 527007 4828535 739 37
0:00:26 1/15/2013 1 15 2013 0 666 526999 4828540 738 37
0:00:26 1/15/2013 1 15 2013 0 666 526999 4828540 739 37
10:00:43 12/8/2012 12 8 2012 10 658 530986 4828558 341 40
8:00:49 4/28/2014 4 28 2014 8 916 528061 4828547 348 40
12:00:54 1/18/2013 1 18 2013 12 666 528880 4828551 349 41
16:01:36 1/24/2013 1 24 2013 16 666 528556 4828553 350 40
22:00:55 1/14/2013 1 14 2013 22 666 526944 4828548 738 37
22:00:55 1/14/2013 1 14 2013 22 666 526944 4828548 739 37
16:00:53 1/17/2013 1 17 2013 16 666 528690 4828555 349 41
18:01:42 1/24/2013 1 24 2013 18 666 528564 4828556 350 40
22:00:23 11/28/2010 11 28 2010 22 746 527539 4828552 346 40
18:02:08 11/28/2010 11 28 2010 18 746 527538 4828554 346 40
18:00:56 1/19/2013 1 19 2013 18 666 528623 4828560 350 40
18:00:54 1/26/2013 1 26 2013 18 666 528436 4828559 350 40



18:00:53 1/14/2013 1 14 2013 18 666 526947 4828554 738 37
18:00:53 1/14/2013 1 14 2013 18 666 526947 4828554 739 37
16:00:53 1/26/2013 1 26 2013 16 666 528440 4828560 350 40
14:00:50 1/18/2013 1 18 2013 14 666 528870 4828563 349 41
12:00:56 1/24/2013 1 24 2013 12 666 528501 4828562 350 40
14:00:42 1/24/2013 1 24 2013 14 666 528487 4828562 350 40
6:00:57 1/30/2012 1 30 2012 6 666 531032 4828576 341 40
20:00:41 1/14/2013 1 14 2013 20 666 526945 4828560 738 37
20:00:41 1/14/2013 1 14 2013 20 666 526945 4828560 739 37
4:00:55 12/7/2012 12 7 2012 4 665 530453 4828578 340 40
16:00:53 1/19/2013 1 19 2013 16 666 528639 4828571 350 40
14:00:53 1/17/2013 1 17 2013 14 666 528632 4828572 350 40
12:00:54 1/17/2013 1 17 2013 12 666 528637 4828574 350 40
16:01:02 1/6/2013 1 6 2013 16 666 527369 4828571 345 40
18:00:53 1/5/2014 1 5 2014 18 913 528056 4828578 348 40
18:00:36 4/21/2010 4 21 2010 18 652 527302 4828575 345 40
12:00:42 1/26/2013 1 26 2013 12 666 528474 4828588 350 40
22:00:54 1/26/2013 1 26 2013 22 666 528375 4828589 350 40
12:00:56 1/25/2013 1 25 2013 12 666 528466 4828590 350 40
14:00:47 1/26/2013 1 26 2013 14 666 528474 4828593 350 40
2:00:50 5/16/2011 5 16 2011 2 665 527116 4828588 345 40
14:00:54 1/25/2013 1 25 2013 14 666 528441 4828593 350 40
20:00:57 1/26/2013 1 26 2013 20 666 528380 4828593 350 40
12:00:50 1/21/2013 1 21 2013 12 666 528490 4828596 350 40
18:01:20 1/25/2013 1 25 2013 18 666 528423 4828599 350 40
16:03:03 1/25/2013 1 25 2013 16 666 528439 4828602 350 40
14:00:47 1/21/2013 1 21 2013 14 666 528488 4828603 350 40
6:00:50 1/11/2014 1 11 2014 6 913 531881 4828620 343 40
16:00:33 12/21/2013 12 21 2013 16 918 530904 4828619 341 40
14:00:55 1/19/2013 1 19 2013 14 666 528701 4828610 349 41
8:00:53 1/11/2014 1 11 2014 8 913 531883 4828626 343 40
16:01:17 1/21/2013 1 21 2013 16 666 528489 4828618 350 40
0:01:08 11/29/2010 11 29 2010 0 746 527479 4828621 346 40
14:00:53 11/29/2011 11 29 2011 14 667 527500 4828624 346 40
12:00:50 1/27/2013 1 27 2013 12 666 528437 4828630 350 40
22:00:48 1/18/2013 1 18 2013 22 666 528880 4828634 349 41
10:01:11 12/28/2013 12 28 2013 10 916 527681 4828629 346 40
20:00:55 1/18/2013 1 18 2013 20 666 528877 4828644 349 41
10:00:50 1/15/2013 1 15 2013 10 666 527157 4828637 345 40
12:00:41 1/15/2013 1 15 2013 12 666 527158 4828637 345 40
14:00:53 1/20/2013 1 20 2013 14 666 528684 4828645 349 41
18:00:47 1/17/2013 1 17 2013 18 666 528729 4828646 349 41
14:00:44 11/27/2010 11 27 2010 14 746 527435 4828642 345 40
22:00:24 1/24/2013 1 24 2013 22 666 528544 4828652 350 40
18:01:10 1/28/2013 1 28 2013 18 666 528087 4828654 348 40
20:00:56 1/24/2013 1 24 2013 20 666 528551 4828665 350 40
12:01:19 1/20/2013 1 20 2013 12 666 528692 4828666 349 41
18:01:12 1/21/2013 1 21 2013 18 666 528486 4828667 350 40
14:00:41 1/17/2012 1 17 2012 14 666 530764 4828684 341 40
10:01:34 1/25/2013 1 25 2013 10 666 528459 4828678 350 40
14:00:51 1/15/2013 1 15 2013 14 666 527223 4828674 345 40
19:12:41 5/16/2013 5 16 2013 19 657 527798 4828679 346 40
10:01:17 1/17/2013 1 17 2013 10 666 528543 4828685 350 40
16:01:39 1/17/2012 1 17 2012 16 666 530787 4828696 341 40



12:00:53 1/17/2012 1 17 2012 12 666 530756 4828697 340 40
18:00:56 1/17/2012 1 17 2012 18 666 530782 4828698 341 40
22:00:48 1/25/2013 1 25 2013 22 666 528419 4828688 350 40
10:00:47 1/27/2013 1 27 2013 10 666 528435 4828688 350 40
20:00:55 1/25/2013 1 25 2013 20 666 528425 4828691 336 40
2:00:48 5/19/2011 5 19 2011 2 664 527087 4828687 734 33
2:00:48 5/19/2011 5 19 2011 2 664 527087 4828687 735 33
10:00:41 1/17/2012 1 17 2012 10 666 530714 4828703 328 41
16:00:53 1/22/2013 1 22 2013 16 666 528808 4828695 334 41
14:00:35 1/22/2013 1 22 2013 14 666 528809 4828707 334 41
12:00:53 1/23/2013 1 23 2013 12 666 528771 4828707 334 41
16:00:53 1/16/2013 1 16 2013 16 666 527372 4828707 734 33
16:00:53 1/16/2013 1 16 2013 16 666 527372 4828707 735 33
10:00:47 1/23/2013 1 23 2013 10 666 528768 4828713 334 41
8:00:53 1/25/2013 1 25 2013 8 666 528454 4828716 336 40
18:00:44 1/30/2012 1 30 2012 18 666 531258 4828728 330 41
0:00:44 1/27/2013 1 27 2013 0 666 528269 4828718 335 40
16:00:53 1/23/2013 1 23 2013 16 666 528819 4828722 334 41
10:00:47 1/26/2013 1 26 2013 10 666 528546 4828721 336 40
0:00:36 1/16/2013 1 16 2013 0 666 527098 4828719 734 33
0:00:36 1/16/2013 1 16 2013 0 666 527098 4828719 735 33
22:00:46 1/15/2013 1 15 2013 22 666 527100 4828719 734 33
22:00:46 1/15/2013 1 15 2013 22 666 527100 4828719 735 33
6:01:49 1/25/2013 1 25 2013 6 666 528447 4828726 336 40
10:01:11 12/21/2013 12 21 2013 10 918 530857 4828739 329 41
18:00:48 5/3/2008 5 3 2008 18 636 527478 4828724 736 40
18:00:48 5/3/2008 5 3 2008 18 636 527478 4828724 737 40
22:00:42 1/23/2013 1 23 2013 22 666 528725 4828732 334 41
10:00:55 12/8/2012 12 8 2012 10 666 530928 4828742 329 41
20:00:48 1/15/2013 1 15 2013 20 666 527098 4828726 734 33
20:00:48 1/15/2013 1 15 2013 20 666 527098 4828726 735 33
18:01:24 1/23/2013 1 23 2013 18 666 528764 4828734 334 41
0:00:54 1/25/2013 1 25 2013 0 666 528498 4828734 336 40
12:00:34 1/19/2013 1 19 2013 12 666 528737 4828737 334 41
12:00:49 12/21/2013 12 21 2013 12 918 530847 4828748 329 41
4:01:06 1/25/2013 1 25 2013 4 666 528458 4828738 336 40
14:00:28 1/23/2013 1 23 2013 14 666 528788 4828740 334 41
14:00:42 1/16/2013 1 16 2013 14 666 527326 4828734 734 33
14:00:42 1/16/2013 1 16 2013 14 666 527326 4828734 735 33
20:00:54 1/23/2013 1 23 2013 20 666 528739 4828740 334 41
14:00:54 12/21/2013 12 21 2013 14 918 530841 4828751 329 41
18:00:42 1/22/2013 1 22 2013 18 666 528847 4828744 334 41
2:00:41 1/27/2013 1 27 2013 2 666 528238 4828743 335 40
2:00:50 1/25/2013 1 25 2013 2 666 528450 4828744 336 40
4:00:53 1/27/2013 1 27 2013 4 666 528263 4828748 335 40
6:00:56 1/16/2013 1 16 2013 6 666 527217 4828749 734 33
6:00:56 1/16/2013 1 16 2013 6 666 527217 4828749 735 33
10:00:54 1/24/2013 1 24 2013 10 666 528466 4828755 336 40
2:00:56 1/16/2013 1 16 2013 2 666 527213 4828753 734 33
2:00:56 1/16/2013 1 16 2013 2 666 527213 4828753 735 33
4:01:18 1/16/2013 1 16 2013 4 666 527213 4828753 734 33
4:01:18 1/16/2013 1 16 2013 4 666 527213 4828753 735 33
10:00:56 1/19/2013 1 19 2013 10 666 528736 4828761 334 41
22:00:53 1/22/2013 1 22 2013 22 666 528920 4828762 334 41



8:00:24 1/16/2013 1 16 2013 8 666 527236 4828755 734 33
8:00:24 1/16/2013 1 16 2013 8 666 527236 4828755 735 33
20:01:02 1/22/2013 1 22 2013 20 666 528918 4828767 334 41
16:00:53 1/30/2012 1 30 2012 16 666 531253 4828781 330 41
22:00:47 1/17/2013 1 17 2013 22 666 528745 4828776 334 41
22:00:50 1/19/2013 1 19 2013 22 666 528586 4828775 336 40
16:01:19 1/31/2013 1 31 2013 16 666 527144 4828770 734 33
16:01:19 1/31/2013 1 31 2013 16 666 527144 4828770 735 33
16:00:56 1/15/2013 1 15 2013 16 666 527212 4828771 734 33
16:00:56 1/15/2013 1 15 2013 16 666 527212 4828771 735 33
10:00:42 1/16/2013 1 16 2013 10 666 527287 4828772 734 33
10:00:42 1/16/2013 1 16 2013 10 666 527287 4828772 735 33
18:00:44 1/15/2013 1 15 2013 18 666 527174 4828773 734 33
18:00:44 1/15/2013 1 15 2013 18 666 527174 4828773 735 33
10:00:48 1/20/2013 1 20 2013 10 666 528781 4828782 334 41
20:00:41 1/19/2013 1 19 2013 20 666 528586 4828784 336 40
12:00:41 1/16/2013 1 16 2013 12 666 527294 4828780 734 33
12:00:41 1/16/2013 1 16 2013 12 666 527294 4828780 735 33
12:00:54 1/22/2013 1 22 2013 12 666 528663 4828786 336 40
6:00:53 4/25/2010 4 25 2010 6 644 527833 4828785 736 40
6:00:53 4/25/2010 4 25 2010 6 644 527833 4828785 737 40
20:00:55 1/17/2013 1 17 2013 20 666 528747 4828790 334 41
4:00:26 11/29/2010 11 29 2010 4 746 527629 4828791 736 40
4:00:26 11/29/2010 11 29 2010 4 746 527629 4828791 737 40
18:00:55 1/31/2013 1 31 2013 18 666 527146 4828799 734 33
18:00:55 1/31/2013 1 31 2013 18 666 527146 4828799 735 33
4:00:46 11/25/2013 11 25 2013 4 907 527992 4828803 335 40
18:00:20 11/29/2010 11 29 2010 18 746 527423 4828802 734 33
18:00:20 11/29/2010 11 29 2010 18 746 527423 4828802 735 33
6:00:54 4/28/2014 4 28 2014 6 916 528138 4828829 335 40
22:00:41 1/16/2013 1 16 2013 22 666 527966 4828830 335 40
6:00:48 1/18/2013 1 18 2013 6 666 529053 4828837 334 41
8:00:54 1/18/2013 1 18 2013 8 666 529043 4828844 334 41
4:01:05 1/18/2013 1 18 2013 4 666 529046 4828845 334 41
8:00:55 1/27/2013 1 27 2013 8 666 528426 4828848 336 40
6:00:48 11/29/2010 11 29 2010 6 746 528004 4828848 335 40
20:00:56 1/16/2013 1 16 2013 20 666 527959 4828851 335 40
4:00:28 4/28/2014 4 28 2014 4 916 528126 4828856 335 40
0:00:48 1/19/2013 1 19 2013 0 666 528892 4828865 334 41
10:00:53 1/31/2013 1 31 2013 10 666 527316 4828862 734 33
10:00:53 1/31/2013 1 31 2013 10 666 527316 4828862 735 33
14:00:56 1/31/2013 1 31 2013 14 666 527277 4828868 734 33
14:00:56 1/31/2013 1 31 2013 14 666 527277 4828868 735 33
18:01:24 12/12/2013 12 12 2013 18 913 531874 4828892 332 41
0:00:48 1/20/2013 1 20 2013 0 666 528559 4828878 336 40
8:00:39 1/24/2013 1 24 2013 8 666 528502 4828880 336 40
8:00:48 1/20/2013 1 20 2013 8 666 528784 4828881 334 41
12:03:05 1/31/2013 1 31 2013 12 666 527283 4828876 734 33
12:03:05 1/31/2013 1 31 2013 12 666 527283 4828876 735 33
2:00:55 1/11/2014 1 11 2014 2 913 531998 4828903 326 40
18:01:39 1/16/2013 1 16 2013 18 666 527581 4828886 736 40
18:01:39 1/16/2013 1 16 2013 18 666 527581 4828886 737 40
4:00:53 1/11/2014 1 11 2014 4 913 532000 4828912 326 40
0:00:42 1/26/2013 1 26 2013 0 666 528403 4828896 336 40



8:00:27 1/26/2013 1 26 2013 8 666 528561 4828904 336 40
8:01:12 1/31/2013 1 31 2013 8 666 527381 4828900 734 33
8:01:12 1/31/2013 1 31 2013 8 666 527381 4828900 735 33
6:00:50 1/27/2013 1 27 2013 6 666 528323 4828908 336 40
6:01:00 1/31/2013 1 31 2013 6 666 527366 4828905 734 33
6:01:00 1/31/2013 1 31 2013 6 666 527366 4828905 735 33
0:00:23 1/11/2014 1 11 2014 0 913 532052 4828926 326 40
18:01:23 1/30/2013 1 30 2013 18 666 527438 4828908 734 33
18:01:23 1/30/2013 1 30 2013 18 666 527438 4828908 735 33
20:00:49 1/30/2013 1 30 2013 20 666 527374 4828911 734 33
20:00:49 1/30/2013 1 30 2013 20 666 527374 4828911 735 33
8:00:54 12/21/2013 12 21 2013 8 918 530670 4828933 328 41
20:00:51 1/21/2013 1 21 2013 20 666 528466 4828931 336 40
2:00:55 1/17/2013 1 17 2013 2 666 528272 4828931 335 40
22:00:56 1/10/2014 1 10 2014 22 913 532057 4828948 326 40
0:00:51 1/18/2013 1 18 2013 0 666 528904 4828937 334 41
0:01:03 1/17/2013 1 17 2013 0 666 528274 4828934 335 40
10:00:51 1/22/2013 1 22 2013 10 666 528450 4828937 336 40
16:01:12 1/30/2013 1 30 2013 16 666 527563 4828934 736 40
16:01:12 1/30/2013 1 30 2013 16 666 527563 4828934 737 40
4:00:41 1/21/2013 1 21 2013 4 666 528519 4828939 336 40
6:00:57 1/26/2013 1 26 2013 6 666 528533 4828940 336 40
20:00:54 1/10/2014 1 10 2014 20 913 532060 4828956 326 40
0:01:23 1/31/2013 1 31 2013 0 666 527407 4828940 734 33
0:01:23 1/31/2013 1 31 2013 0 666 527407 4828940 735 33
2:00:54 1/18/2013 1 18 2013 2 666 529070 4828949 334 41
14:00:53 1/30/2013 1 30 2013 14 666 527558 4828943 736 40
14:00:53 1/30/2013 1 30 2013 14 666 527558 4828943 737 40
22:00:56 1/30/2013 1 30 2013 22 666 527404 4828956 734 33
22:00:56 1/30/2013 1 30 2013 22 666 527404 4828956 735 33
4:00:56 1/17/2013 1 17 2013 4 666 528313 4828961 336 40
8:00:53 1/17/2013 1 17 2013 8 666 528320 4828965 336 40
6:00:47 1/17/2013 1 17 2013 6 666 528315 4828965 336 40
4:00:56 1/31/2013 1 31 2013 4 666 527399 4828961 734 33
4:00:56 1/31/2013 1 31 2013 4 666 527399 4828961 735 33
2:00:55 1/31/2013 1 31 2013 2 666 527391 4828962 734 33
2:00:55 1/31/2013 1 31 2013 2 666 527391 4828962 735 33
10:00:54 1/21/2013 1 21 2013 10 666 528463 4828973 336 40
8:00:54 1/23/2013 1 23 2013 8 666 528738 4828980 334 41
4:00:54 1/26/2013 1 26 2013 4 666 528480 4828983 336 40
2:00:41 1/24/2013 1 24 2013 2 666 528481 4828983 336 40
16:00:53 11/29/2010 11 29 2010 16 746 527478 4828979 736 40
16:00:53 11/29/2010 11 29 2010 16 746 527478 4828979 737 40
4:00:53 1/24/2013 1 24 2013 4 666 528482 4828986 336 40
2:00:54 1/26/2013 1 26 2013 2 666 528462 4828989 336 40
2:00:48 1/19/2013 1 19 2013 2 666 528860 4828997 334 41
6:01:22 4/23/2014 4 23 2014 6 909 528080 4828995 335 40
0:00:48 1/23/2013 1 23 2013 0 666 528721 4829011 334 41
2:00:54 1/20/2013 1 20 2013 2 666 528632 4829012 336 40
8:00:54 1/21/2013 1 21 2013 8 666 528535 4829013 336 40
6:00:53 1/23/2013 1 23 2013 6 666 528711 4829015 334 41
6:01:11 1/22/2013 1 22 2013 6 666 528519 4829018 336 40
6:00:54 2/4/2013 2 4 2013 6 666 529198 4829026 333 41
8:00:48 2/4/2013 2 4 2013 8 666 529197 4829027 333 41



6:00:54 1/21/2013 1 21 2013 6 666 528537 4829026 336 40
0:01:11 1/22/2013 1 22 2013 0 666 528541 4829027 336 40
2:00:54 1/23/2013 1 23 2013 2 666 528715 4829030 334 41
8:00:53 1/22/2013 1 22 2013 8 666 528513 4829030 336 40
4:00:51 1/23/2013 1 23 2013 4 666 528721 4829033 334 41
4:00:32 1/19/2013 1 19 2013 4 666 528838 4829034 334 41
8:00:53 1/19/2013 1 19 2013 8 666 528792 4829042 334 41
22:01:19 1/21/2013 1 21 2013 22 666 528557 4829045 336 40
6:00:53 1/19/2013 1 19 2013 6 666 528789 4829047 334 41
20:01:05 2/3/2013 2 3 2013 20 666 529087 4829053 334 41
0:00:55 1/24/2013 1 24 2013 0 666 528572 4829051 336 40
22:00:53 2/3/2013 2 3 2013 22 666 529092 4829056 334 41
4:00:48 1/22/2013 1 22 2013 4 666 528457 4829054 336 40
0:00:54 2/4/2013 2 4 2013 0 666 529093 4829057 334 41
6:00:54 2/1/2013 2 1 2013 6 666 527449 4829051 734 33
6:00:54 2/1/2013 2 1 2013 6 666 527449 4829051 735 33
8:00:48 2/1/2013 2 1 2013 8 666 527457 4829052 734 33
8:00:48 2/1/2013 2 1 2013 8 666 527457 4829052 735 33
18:01:30 2/3/2013 2 3 2013 18 666 529060 4829059 334 41
12:00:42 2/3/2013 2 3 2013 12 666 529003 4829062 334 41
12:00:41 11/29/2010 11 29 2010 12 746 527761 4829057 736 40
12:00:41 11/29/2010 11 29 2010 12 746 527761 4829057 737 40
4:01:53 2/1/2013 2 1 2013 4 666 527450 4829059 734 33
4:01:53 2/1/2013 2 1 2013 4 666 527450 4829059 735 33
18:00:47 1/10/2014 1 10 2014 18 913 532063 4829081 326 40
2:00:53 1/22/2013 1 22 2013 2 666 528455 4829066 336 40
10:01:17 11/29/2010 11 29 2010 10 746 527782 4829064 736 40
10:01:17 11/29/2010 11 29 2010 10 746 527782 4829064 737 40
12:00:56 2/1/2013 2 1 2013 12 666 527781 4829066 736 40
12:00:56 2/1/2013 2 1 2013 12 666 527781 4829066 737 40
16:01:24 2/3/2013 2 3 2013 16 666 529023 4829074 334 41
14:00:54 2/3/2013 2 3 2013 14 666 528999 4829076 334 41
2:00:55 2/4/2013 2 4 2013 2 666 529119 4829080 333 41
2:00:48 4/28/2014 4 28 2014 2 916 527992 4829078 335 40
6:00:55 1/20/2013 1 20 2013 6 666 528725 4829082 334 41
10:00:54 2/3/2013 2 3 2013 10 666 528929 4829086 334 41
10:01:10 2/4/2013 2 4 2013 10 666 529091 4829087 334 41
2:00:47 2/1/2013 2 1 2013 2 666 527386 4829081 734 33
2:00:47 2/1/2013 2 1 2013 2 666 527386 4829081 735 33
4:00:48 1/20/2013 1 20 2013 4 666 528726 4829088 334 41
4:00:54 2/4/2013 2 4 2013 4 666 529106 4829090 333 41
10:01:18 2/1/2013 2 1 2013 10 666 527775 4829087 736 40
10:01:18 2/1/2013 2 1 2013 10 666 527775 4829087 737 40
22:00:56 1/31/2013 1 31 2013 22 666 527402 4829089 322 9
0:00:42 2/1/2013 2 1 2013 0 666 527402 4829090 322 9
14:00:44 11/29/2010 11 29 2010 14 746 527670 4829096 728 38
14:00:44 11/29/2010 11 29 2010 14 746 527670 4829096 729 38
20:00:47 1/31/2013 1 31 2013 20 666 527401 4829097 322 9
6:01:56 2/3/2013 2 3 2013 6 666 528768 4829139 323 40
8:00:54 1/30/2013 1 30 2013 8 666 528641 4829144 324 40
6:00:53 1/30/2013 1 30 2013 6 666 528573 4829152 324 40
10:01:31 1/30/2013 1 30 2013 10 666 528628 4829157 324 40
8:00:56 2/3/2013 2 3 2013 8 666 528757 4829189 323 40
10:00:53 11/25/2013 11 25 2013 10 909 527409 4829189 322 9



8:00:41 4/22/2008 4 22 2008 8 637 527234 4829193 322 9
2:00:56 12/30/2011 12 30 2011 2 665 530337 4829230 315 41
4:00:54 1/30/2013 1 30 2013 4 666 528551 4829228 324 40
16:00:43 4/21/2010 4 21 2010 16 654 528282 4829238 730 40
16:00:43 4/21/2010 4 21 2010 16 654 528282 4829238 731 40
2:00:47 1/30/2013 1 30 2013 2 666 528546 4829240 324 40
14:00:41 2/1/2013 2 1 2013 14 666 527667 4829239 728 38
14:00:41 2/1/2013 2 1 2013 14 666 527667 4829239 729 38
16:00:50 2/1/2013 2 1 2013 16 666 527665 4829242 728 38
16:00:50 2/1/2013 2 1 2013 16 666 527665 4829242 729 38
12:01:11 2/4/2013 2 4 2013 12 666 527774 4829250 728 38
12:01:11 2/4/2013 2 4 2013 12 666 527774 4829250 729 38
22:00:53 1/30/2012 1 30 2012 22 666 532042 4829273 314 40
6:00:55 12/1/2011 12 1 2011 6 667 532306 4829284 314 40
20:00:54 1/30/2012 1 30 2012 20 666 532040 4829285 314 40
18:01:11 11/23/2010 11 23 2010 18 746 530756 4829279 316 41
16:00:53 12/12/2013 12 12 2013 16 913 532217 4829317 314 40
14:00:54 12/12/2013 12 12 2013 14 913 532222 4829319 314 40
0:00:48 12/30/2013 12 30 2013 0 916 530707 4829312 316 41
2:00:54 4/29/2009 4 29 2009 2 648 528457 4829304 324 40
20:01:25 12/29/2013 12 29 2013 20 916 530709 4829315 316 41
22:00:56 12/29/2013 12 29 2013 22 916 530705 4829315 316 41
12:00:53 12/12/2013 12 12 2013 12 913 532219 4829323 314 40
16:01:23 1/10/2014 1 10 2014 16 913 532217 4829337 314 40
16:01:44 11/23/2010 11 23 2010 16 746 531051 4829332 317 41
10:00:53 11/23/2010 11 23 2010 10 746 531048 4829335 317 41
12:00:57 11/23/2010 11 23 2010 12 746 531049 4829342 317 41
14:00:44 11/23/2010 11 23 2010 14 746 531061 4829343 317 41
12:00:54 12/28/2013 12 28 2013 12 916 527698 4829330 728 38
12:00:54 12/28/2013 12 28 2013 12 916 527698 4829330 729 38
6:00:42 2/21/2012 2 21 2012 6 666 530316 4829352 315 41
8:00:53 1/17/2012 1 17 2012 8 666 530808 4829357 317 41
14:00:47 12/28/2013 12 28 2013 14 916 527698 4829344 728 38
14:00:47 12/28/2013 12 28 2013 14 916 527698 4829344 729 38
22:01:23 4/22/2014 4 22 2014 22 909 528756 4829352 323 40
6:00:53 1/17/2012 1 17 2012 6 666 530805 4829361 317 41
12:00:46 1/10/2014 1 10 2014 12 913 532251 4829372 314 40
4:00:53 4/23/2014 4 23 2014 4 909 528733 4829357 323 40
0:00:54 4/23/2014 4 23 2014 0 909 528736 4829357 323 40
2:00:43 4/23/2014 4 23 2014 2 909 528721 4829358 323 40
14:00:55 1/10/2014 1 10 2014 14 913 532249 4829375 314 40
22:00:44 1/5/2014 1 5 2014 22 913 528055 4829361 730 40
22:00:44 1/5/2014 1 5 2014 22 913 528055 4829361 731 40
12:00:54 12/5/2009 12 5 2009 12 644 527508 4829360 728 38
12:00:54 12/5/2009 12 5 2009 12 644 527508 4829360 729 38
20:00:53 1/5/2014 1 5 2014 20 913 528051 4829371 730 40
20:00:53 1/5/2014 1 5 2014 20 913 528051 4829371 731 40
4:00:57 2/21/2012 2 21 2012 4 666 530317 4829401 315 41
18:00:47 2/1/2013 2 1 2013 18 666 527743 4829412 728 38
18:00:47 2/1/2013 2 1 2013 18 666 527743 4829412 729 38
4:00:47 2/3/2013 2 3 2013 4 666 528719 4829419 323 40
2:00:54 2/3/2013 2 3 2013 2 666 528721 4829421 323 40
0:00:41 2/2/2013 2 2 2013 0 666 527938 4829441 730 40
0:00:41 2/2/2013 2 2 2013 0 666 527938 4829441 731 40



8:00:53 2/21/2012 2 21 2012 8 666 530284 4829463 315 41
0:00:44 1/6/2014 1 6 2014 0 913 528123 4829457 730 40
0:00:44 1/6/2014 1 6 2014 0 913 528123 4829457 731 40
22:00:46 1/28/2013 1 28 2013 22 666 528075 4829457 730 40
22:00:46 1/28/2013 1 28 2013 22 666 528075 4829457 731 40
0:00:54 1/29/2013 1 29 2013 0 666 528073 4829458 730 40
0:00:54 1/29/2013 1 29 2013 0 666 528073 4829458 731 40
10:00:56 1/10/2014 1 10 2014 10 913 532228 4829487 314 40
22:00:56 2/1/2013 2 1 2013 22 666 527883 4829469 728 38
22:00:56 2/1/2013 2 1 2013 22 666 527883 4829469 729 38
20:00:49 2/1/2013 2 1 2013 20 666 527880 4829473 728 38
20:00:49 2/1/2013 2 1 2013 20 666 527880 4829473 729 38
8:00:41 12/8/2012 12 8 2012 8 658 530737 4829525 716 36
8:00:41 12/8/2012 12 8 2012 8 658 530737 4829525 717 36
0:00:42 1/30/2013 1 30 2013 0 666 528691 4829516 726 26
0:00:42 1/30/2013 1 30 2013 0 666 528691 4829516 727 26
6:00:53 12/8/2012 12 8 2012 6 658 530731 4829528 716 36
6:00:53 12/8/2012 12 8 2012 6 658 530731 4829528 717 36
8:00:41 12/8/2012 12 8 2012 8 666 530759 4829542 718 40
8:00:41 12/8/2012 12 8 2012 8 666 530759 4829542 719 40
0:00:44 2/3/2013 2 3 2013 0 666 528708 4829563 724 3
0:00:44 2/3/2013 2 3 2013 0 666 528708 4829563 725 3
10:00:55 12/12/2013 12 12 2013 10 913 532202 4829595 311 40
14:02:22 2/2/2013 2 2 2013 14 666 528450 4829651 726 26
14:02:22 2/2/2013 2 2 2013 14 666 528450 4829651 727 26
6:00:55 12/8/2012 12 8 2012 6 666 530863 4829684 718 40
6:00:55 12/8/2012 12 8 2012 6 666 530863 4829684 719 40
4:00:48 2/2/2013 2 2 2013 4 666 528169 4829673 722 24
4:00:48 2/2/2013 2 2 2013 4 666 528169 4829673 723 24
6:00:25 2/2/2013 2 2 2013 6 666 528163 4829673 722 24
6:00:25 2/2/2013 2 2 2013 6 666 528163 4829673 723 24
8:00:46 2/2/2013 2 2 2013 8 666 528164 4829682 722 24
8:00:46 2/2/2013 2 2 2013 8 666 528164 4829682 723 24
10:00:44 2/2/2013 2 2 2013 10 666 528303 4829684 726 26
10:00:44 2/2/2013 2 2 2013 10 666 528303 4829684 727 26
12:00:33 2/2/2013 2 2 2013 12 666 528391 4829693 726 26
12:00:33 2/2/2013 2 2 2013 12 666 528391 4829693 727 26
2:00:54 2/2/2013 2 2 2013 2 666 528171 4829703 722 24
2:00:54 2/2/2013 2 2 2013 2 666 528171 4829703 723 24
4:00:47 1/6/2014 1 6 2014 4 913 528157 4829722 722 24
4:00:47 1/6/2014 1 6 2014 4 913 528157 4829722 723 24
6:00:54 1/6/2014 1 6 2014 6 913 528165 4829724 722 24
6:00:54 1/6/2014 1 6 2014 6 913 528165 4829724 723 24
2:00:42 1/6/2014 1 6 2014 2 913 528153 4829726 722 24
2:00:42 1/6/2014 1 6 2014 2 913 528153 4829726 723 24
12:00:47 2/3/2012 2 3 2012 12 666 532008 4829772 311 40
2:00:41 1/31/2012 1 31 2012 2 666 531907 4829823 312 41
16:01:08 2/3/2012 2 3 2012 16 666 531995 4829832 311 40
14:00:54 2/3/2012 2 3 2012 14 666 531995 4829846 311 40
0:00:56 2/21/2012 2 21 2012 0 666 531342 4829908 720 41
0:00:56 2/21/2012 2 21 2012 0 666 531342 4829908 721 41
22:00:53 2/20/2012 2 20 2012 22 666 531361 4829931 710 24
22:00:53 2/20/2012 2 20 2012 22 666 531361 4829931 711 24
10:00:54 12/11/2013 12 11 2013 10 913 532309 4829939 306 20



6:01:30 1/10/2014 1 10 2014 6 913 531994 4829949 307 20
8:01:32 1/10/2014 1 10 2014 8 913 531992 4829951 307 20
6:00:53 12/21/2013 12 21 2013 6 918 531059 4829947 309 12
2:00:42 2/21/2012 2 21 2012 2 666 531257 4829969 710 24
2:00:42 2/21/2012 2 21 2012 2 666 531257 4829969 711 24
4:03:03 1/10/2014 1 10 2014 4 913 531839 4829981 712 40
4:03:03 1/10/2014 1 10 2014 4 913 531839 4829981 713 40
20:00:53 2/20/2012 2 20 2012 20 666 531416 4830023 710 24
20:00:53 2/20/2012 2 20 2012 20 666 531416 4830023 711 24
14:00:57 12/11/2013 12 11 2013 14 913 532371 4830029 306 20
16:00:30 12/11/2013 12 11 2013 16 913 532359 4830032 306 20
12:00:53 12/11/2013 12 11 2013 12 913 532348 4830051 306 20
2:01:24 12/7/2012 12 7 2012 2 665 531310 4830083 710 24
2:01:24 12/7/2012 12 7 2012 2 665 531310 4830083 711 24
18:01:28 2/2/2012 2 2 2012 18 666 532106 4830087 307 20
2:01:18 1/10/2014 1 10 2014 2 913 531916 4830171 712 40
2:01:18 1/10/2014 1 10 2014 2 913 531916 4830171 713 40
16:00:55 2/2/2012 2 2 2012 16 666 532173 4830181 307 20
8:00:56 12/11/2013 12 11 2013 8 913 532055 4830185 307 20
14:01:13 2/2/2012 2 2 2012 14 666 532165 4830192 307 20
10:01:48 2/3/2012 2 3 2012 10 666 532047 4830201 307 20
6:00:54 12/19/2011 12 19 2011 6 665 531912 4830208 712 40
6:00:54 12/19/2011 12 19 2011 6 665 531912 4830208 713 40
4:01:24 12/19/2011 12 19 2011 4 665 531914 4830223 712 40
4:01:24 12/19/2011 12 19 2011 4 665 531914 4830223 713 40
2:00:53 12/11/2013 12 11 2013 2 913 532002 4830244 307 20
6:01:11 12/11/2013 12 11 2013 6 913 532028 4830244 307 20
0:00:53 2/18/2013 2 18 2013 0 664 531732 4830245 712 40
0:00:53 2/18/2013 2 18 2013 0 664 531732 4830245 713 40
4:00:47 12/11/2013 12 11 2013 4 913 531999 4830259 307 20
2:01:22 12/19/2011 12 19 2011 2 665 531909 4830262 712 40
2:01:22 12/19/2011 12 19 2011 2 665 531909 4830262 713 40
8:00:48 12/12/2013 12 12 2013 8 913 531899 4830265 712 40
8:00:48 12/12/2013 12 12 2013 8 913 531899 4830265 713 40
0:00:53 1/10/2014 1 10 2014 0 913 531732 4830271 712 40
0:00:53 1/10/2014 1 10 2014 0 913 531732 4830271 713 40
18:00:53 12/11/2013 12 11 2013 18 913 532023 4830273 307 20
22:00:54 1/9/2014 1 9 2014 22 913 531781 4830276 712 40
22:00:54 1/9/2014 1 9 2014 22 913 531781 4830276 713 40
20:00:56 12/10/2013 12 10 2013 20 913 531730 4830276 712 40
20:00:56 12/10/2013 12 10 2013 20 913 531730 4830276 713 40
0:00:54 12/11/2013 12 11 2013 0 913 531902 4830277 712 40
0:00:54 12/11/2013 12 11 2013 0 913 531902 4830277 713 40
20:01:10 12/11/2013 12 11 2013 20 913 531958 4830278 712 40
20:01:10 12/11/2013 12 11 2013 20 913 531958 4830278 713 40
22:00:55 12/11/2013 12 11 2013 22 913 531956 4830284 712 40
22:00:55 12/11/2013 12 11 2013 22 913 531956 4830284 713 40
6:01:17 12/12/2013 12 12 2013 6 913 531888 4830288 712 40
6:01:17 12/12/2013 12 12 2013 6 913 531888 4830288 713 40
18:01:19 2/20/2012 2 20 2012 18 666 531903 4830293 712 40
18:01:19 2/20/2012 2 20 2012 18 666 531903 4830293 713 40
2:00:53 12/12/2013 12 12 2013 2 913 531874 4830306 712 40
2:00:53 12/12/2013 12 12 2013 2 913 531874 4830306 713 40
0:01:09 12/12/2013 12 12 2013 0 913 531775 4830310 712 40



0:01:09 12/12/2013 12 12 2013 0 913 531775 4830310 713 40
4:00:53 12/12/2013 12 12 2013 4 913 531875 4830315 708 6
4:00:53 12/12/2013 12 12 2013 4 913 531875 4830315 709 6
2:00:47 2/18/2013 2 18 2013 2 664 531758 4830316 708 6
2:00:47 2/18/2013 2 18 2013 2 664 531758 4830316 709 6
2:01:13 12/4/2012 12 4 2012 2 665 531783 4830334 708 6
2:01:13 12/4/2012 12 4 2012 2 665 531783 4830334 709 6
20:00:47 2/2/2012 2 2 2012 20 666 531861 4830341 708 6
20:00:47 2/2/2012 2 2 2012 20 666 531861 4830341 709 6
22:00:59 12/10/2013 12 10 2013 22 913 531789 4830343 708 6
22:00:59 12/10/2013 12 10 2013 22 913 531789 4830343 709 6
22:00:57 2/2/2012 2 2 2012 22 666 531797 4830366 708 6
22:00:57 2/2/2012 2 2 2012 22 666 531797 4830366 709 6
8:00:53 2/3/2012 2 3 2012 8 666 531801 4830368 708 6
8:00:53 2/3/2012 2 3 2012 8 666 531801 4830368 709 6
0:00:56 2/4/2012 2 4 2012 0 666 531799 4830368 708 6
0:00:56 2/4/2012 2 4 2012 0 666 531799 4830368 709 6
16:00:48 2/5/2012 2 5 2012 16 666 531797 4830369 708 6
16:00:48 2/5/2012 2 5 2012 16 666 531797 4830369 709 6
12:00:41 2/5/2012 2 5 2012 12 666 531799 4830370 708 6
12:00:41 2/5/2012 2 5 2012 12 666 531799 4830370 709 6
10:02:55 11/30/2011 11 30 2011 10 667 532977 4830377 702 37
10:02:55 11/30/2011 11 30 2011 10 667 532977 4830377 703 37
22:00:43 2/3/2012 2 3 2012 22 666 531799 4830372 708 6
22:00:43 2/3/2012 2 3 2012 22 666 531799 4830372 709 6
14:00:55 2/5/2012 2 5 2012 14 666 531801 4830372 708 6
14:00:55 2/5/2012 2 5 2012 14 666 531801 4830372 709 6
0:00:30 2/3/2012 2 3 2012 0 666 531804 4830372 708 6
0:00:30 2/3/2012 2 3 2012 0 666 531804 4830372 709 6
6:00:36 2/3/2012 2 3 2012 6 666 531801 4830373 708 6
6:00:36 2/3/2012 2 3 2012 6 666 531801 4830373 709 6
4:00:54 2/3/2012 2 3 2012 4 666 531806 4830373 708 6
4:00:54 2/3/2012 2 3 2012 4 666 531806 4830373 709 6
2:00:55 2/3/2012 2 3 2012 2 666 531703 4830374 708 6
2:00:55 2/3/2012 2 3 2012 2 666 531703 4830374 709 6
2:00:41 2/4/2012 2 4 2012 2 666 531800 4830378 708 6
2:00:41 2/4/2012 2 4 2012 2 666 531800 4830378 709 6
20:00:54 2/3/2012 2 3 2012 20 666 531793 4830379 708 6
20:00:54 2/3/2012 2 3 2012 20 666 531793 4830379 709 6
4:00:50 2/4/2012 2 4 2012 4 666 531803 4830387 708 6
4:00:50 2/4/2012 2 4 2012 4 666 531803 4830387 709 6
6:00:11 2/4/2012 2 4 2012 6 666 531782 4830392 708 6
6:00:11 2/4/2012 2 4 2012 6 666 531782 4830392 709 6
6:00:48 2/18/2013 2 18 2013 6 664 531742 4830394 708 6
6:00:48 2/18/2013 2 18 2013 6 664 531742 4830394 709 6
4:00:43 2/18/2013 2 18 2013 4 664 531745 4830395 708 6
4:00:43 2/18/2013 2 18 2013 4 664 531745 4830395 709 6
8:00:48 2/4/2012 2 4 2012 8 666 531793 4830400 708 6
8:00:48 2/4/2012 2 4 2012 8 666 531793 4830400 709 6
8:00:54 2/18/2013 2 18 2013 8 664 531748 4830403 708 6
8:00:54 2/18/2013 2 18 2013 8 664 531748 4830403 709 6



http://gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx[12/11/2012 2:37:10 PM]

2002 - 2011 Postseason Classification Summary

for Elk Herd EL102 - JACKSON

 MALES FEMALES JUVENILES Males to 100 Females Young to

Year Post Pop Ylg Adult Total % Total % Total %
Tot
Cls

Cls
Obj Ylng Adult Total

Conf 
Int

100
Fem

Conf
Int

100
Adult

 
2002 13,457 637 2,018 2,655 21% 8,525 66% 1,683 13% 12,863 636 7 24 31 ± 0 20 ± 0 15

2003 13,730 574 1,873 2,447 21% 7,395 62% 2,058 17% 11,900 725 8 25 33 ± 0 28 ± 0 21

2004 12,610 559 1,292 1,851 18% 6,903 65% 1,821 17% 10,575 540 8 19 27 ± 0 26 ± 0 21

2005 12,855 684 1,454 2,138 18% 7,906 67% 1,730 15% 11,774 531 9 18 27 ± 0 22 ± 0 17

2006 12,777 390 1,234 1,624 15% 7,657 68% 1,917 17% 11,198 474 5 16 21 ± 0 25 ± 0 21

2007 12,582 759 1,431 2,190 18% 8,023 66% 2,015 16% 12,228 548 9 18 27 ± 0 25 ± 0 20

2008 12,550 585 1,588 2,173 21% 6,324 62% 1,697 17% 10,194 464 9 25 34 ± 0 27 ± 0 20

2009 11,691 409 1,012 1,421 18% 5,512 69% 1,093 14% 8,026 322 7 18 26 ± 1 20 ± 0 16

2010 11,978 659 1,589 2,248 20% 7,669 67% 1,586 14% 11,503 372 9 21 29 ± 0 21 ± 0 16

2011 11,982 467 1,519 1,986 17% 8,116 70% 1,417 12% 11,519 0 6 19 24 ± 0 17 ± 0 14



http://gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx[12/11/2012 2:37:39 PM]

2002 - 2011 Harvest Summary

for Elk Herd EL102 - JACKSON

 HUNTERS HARVEST SUCCESS

Year
Res
Htrs

NRes
Htrs

%
NRes

Total
Htrs

Act
Lic

Ylg
Male

Adult
Male

Total
Male

%
Male Fem

%
Fem Juv

%
Juv

Tot
Harv Hntrs

Act
Lic

Hntr
Days

Days
to

Harv
2002 5,121 1,639 24% 6,760 6,911 181 1,040 1,221 54% 838 37% 194 9% 2,253 33% 33% 50,062 22.2

2003 4,674 1,662 26% 6,336 6,413 164 1,054 1,218 49% 952 38% 328 13% 2,498 39% 39% 41,393 16.6

2004 4,160 1,449 26% 5,609 5,692 199 887 1,086 60% 605 33% 127 7% 1,818 32% 32% 37,997 20.9

2005 3,663 1,463 29% 5,126 5,220 183 720 903 51% 702 40% 171 10% 1,776 35% 34% 35,437 20.0

2006 3,604 1,166 24% 4,770 4,841 118 835 953 53% 725 40% 128 7% 1,806 38% 37% 32,440 18.0

2007 3,315 1,041 24% 4,356 4,414 46 809 855 47% 834 45% 144 8% 1,833 42% 42% 28,287 15.4

2008 2,976 1,080 27% 4,056 4,162 34 675 709 48% 618 42% 137 9% 1,464 36% 35% 28,132 19.2

2009 2,712 1,037 28% 3,749 3,835 30 554 584 39% 756 51% 146 10% 1,486 40% 39% 27,129 18.3

2010 2,318 847 27% 3,165 3,257 76 567 643 46% 646 46% 123 9% 1,412 45% 43% 20,817 14.7

2011 2,128 814 28% 2,942 3,000 13 557 570 51% 456 40% 102 9% 1,128 38% 38% 20,455 18.1



2005 - 2011 Harvest Summary

for Elk Herd EL102 - JACKSON - Hunt Area ALL

Hunter Data Harvest Data Success

Year Area
Res

Hntrs
NR

Hntrs
NR
%

Total
Hntrs

Act
Lic

Ylg
Male

Adult
Male

Total
Male

Male
% Fem

Fem
% Juv

Juv
%

Total
Harv Huntr Lic

Hntr
Days

Avg
Days

2005 70 473 184 28% 657 660 12 132 144 66% 70 32% 3 1% 217 33% 33% 3,976 18.3

71 296 203 41% 499 499 0 97 97 88% 13 12% 0 0% 110 22% 22% 2,776 25.2

74 212 39 16% 251 251 10 3 13 32% 16 40% 11 28% 40 16% 16% 1,446 36.2

75 401 237 37% 638 649 6 35 41 34% 53 45% 25 21% 119 19% 18% 3,753 31.5

77 400 56 12% 456 492 7 32 39 26% 84 56% 28 19% 151 33% 31% 2,099 13.9

78 77 23 23% 100 100 2 21 23 31% 46 61% 6 8% 75 75% 75% 460 6.1

79 590 369 38% 959 967 36 56 92 37% 111 44% 49 19% 252 26% 26% 6,143 24.4

80 238 29 11% 267 267 7 21 28 32% 45 52% 14 16% 87 33% 33% 1,732 19.9

81 802 272 25% 1,074 1,076 65 123 188 59% 113 35% 19 6% 320 30% 30% 6,592 20.6

82 372 132 26% 504 504 10 99 109 57% 74 39% 7 4% 190 38% 38% 2,774 14.6

83 474 108 19% 582 582 28 101 129 60% 77 36% 9 4% 215 37% 37% 3,686 17.1

2006 70 398 156 28% 554 554 15 179 194 100% 0 0% 0 0% 194 35% 35% 3,708 19.1

71 287 218 43% 505 505 11 104 115 88% 15 12% 0 0% 130 26% 26% 2,963 22.8

74 233 51 18% 284 284 0 14 14 40% 21 60% 0 0% 35 12% 12% 1,644 47.0

75 330 203 38% 533 537 0 35 35 18% 137 69% 26 13% 198 37% 37% 3,205 16.2

77 342 41 11% 383 400 3 13 16 13% 92 73% 18 14% 126 33% 32% 1,973 15.7

78 88 12 12% 100 100 4 14 18 26% 46 66% 6 9% 70 70% 70% 443 6.3

79 322 178 36% 500 500 16 28 44 41% 54 50% 9 8% 107 21% 21% 2,674 25.0

80 270 21 7% 291 291 0 32 32 36% 49 55% 8 9% 89 31% 31% 1,540 17.3

81 996 236 19% 1,232 1,232 35 198 233 63% 107 29% 30 8% 370 30% 30% 7,482 20.2

82 464 93 17% 557 557 8 95 103 46% 100 45% 20 9% 223 40% 40% 3,299 14.8

83 500 127 20% 627 627 26 123 149 56% 104 39% 11 4% 264 42% 42% 3,509 13.3

2007 70 418 140 25% 558 558 4 168 172 100% 0 0% 0 0% 172 31% 31% 3,166 18.4

71 186 163 47% 349 349 9 85 94 100% 0 0% 0 0% 94 27% 27% 2,348 25.0

74 125 17 12% 142 142 0 12 12 48% 4 16% 9 36% 25 18% 18% 870 34.8

75 293 184 39% 477 477 6 44 50 24% 135 65% 22 11% 207 43% 43% 3,079 14.9

77 364 69 16% 433 448 14 32 46 23% 124 63% 28 14% 198 46% 44% 1,808 9.1

78 61 15 20% 76 78 0 24 24 37% 36 55% 5 8% 65 86% 83% 490 7.5

79 236 135 36% 371 380 9 44 53 49% 52 48% 3 3% 108 29% 28% 2,074 19.2

80 475 29 6% 504 504 4 46 50 20% 175 71% 21 9% 246 49% 49% 2,327 9.5

81 769 242 24% 1,011 1,011 0 156 156 49% 138 43% 27 8% 321 32% 32% 5,854 18.2

82 395 105 21% 500 500 0 104 104 56% 77 41% 6 3% 187 37% 37% 2,490 13.3

83 566 79 12% 645 645 0 94 94 45% 93 44% 23 11% 210 33% 33% 3,781 18.0

2008 70 351 184 34% 535 535 10 129 139 100% 0 0% 0 0% 139 26% 26% 3,426 24.6

71 186 173 48% 359 359 11 83 94 100% 0 0% 0 0% 94 26% 26% 2,148 22.9

74 121 29 19% 150 150 0 14 14 56% 7 28% 4 16% 25 17% 17% 1,045 41.8

75 291 160 35% 451 451 2 56 58 18% 209 65% 56 17% 323 72% 72% 2,761 8.5

77 410 47 10% 457 491 4 33 37 22% 118 69% 16 9% 171 37% 35% 2,328 13.6

78 64 14 18% 78 83 2 14 16 37% 24 56% 3 7% 43 55% 52% 452 10.5

79 220 88 29% 308 308 5 48 53 53% 31 31% 16 16% 100 32% 32% 1,715 17.2

80 433 33 7% 466 466 0 24 24 22% 74 68% 11 10% 109 23% 23% 2,334 21.4

81 713 266 27% 979 979 0 144 144 72% 45 23% 10 5% 199 20% 20% 6,057 30.4

82 295 61 17% 356 356 0 39 39 38% 49 48% 14 14% 102 29% 29% 1,990 19.5

83 485 115 19% 600 600 0 91 91 57% 61 38% 7 4% 159 26% 26% 3,876 24.4
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2009 70 314 171 35% 485 485 19 128 147 100% 0 0% 0 0% 147 30% 30% 2,742 18.7

71 147 140 49% 287 287 4 94 98 100% 0 0% 0 0% 98 34% 34% 1,709 17.4

74 110 11 9% 121 121 0 4 4 33% 4 33% 4 33% 12 10% 10% 717 59.8

75 368 207 36% 575 575 1 36 37 12% 206 69% 55 18% 298 52% 52% 4,227 14.2

77 275 55 17% 330 352 0 8 8 6% 95 71% 31 23% 134 41% 38% 1,654 12.3

78 87 17 16% 104 107 0 19 19 25% 53 70% 4 5% 76 73% 71% 894 11.8

79 277 140 34% 417 417 2 44 46 27% 111 66% 11 7% 168 40% 40% 2,466 14.7

80 366 36 9% 402 411 4 22 26 21% 87 70% 11 9% 124 31% 30% 2,881 23.2

81 634 205 24% 839 839 0 113 113 52% 98 45% 8 4% 219 26% 26% 5,392 24.6

82 226 92 29% 318 318 0 38 38 51% 37 49% 0 0% 75 24% 24% 1,904 25.4

83 342 87 20% 429 429 0 48 48 36% 65 48% 22 16% 135 31% 31% 2,543 18.8

2010 70 244 116 32% 360 360 28 105 133 100% 0 0% 0 0% 133 37% 37% 2,007 15.1

71 118 101 46% 219 219 4 65 69 100% 0 0% 0 0% 69 32% 32% 1,150 16.7

74 60 25 29% 85 85 0 7 7 100% 0 0% 0 0% 7 8% 8% 491 70.1

75 434 192 31% 626 630 11 40 51 13% 250 65% 82 21% 383 61% 61% 4,296 11.2

77 319 47 13% 366 384 10 3 13 6% 200 89% 12 5% 225 61% 59% 1,569 7.0

78 136 15 10% 151 165 0 22 22 19% 84 72% 11 9% 117 77% 71% 1,057 9.0

79 106 24 18% 130 130 9 42 51 75% 15 22% 2 3% 68 52% 52% 782 11.5

80 417 33 7% 450 459 14 46 60 37% 86 53% 16 10% 162 36% 35% 2,300 14.2

81 327 188 37% 515 515 0 112 112 100% 0 0% 0 0% 112 22% 22% 3,060 27.3

82 162 65 29% 227 227 0 63 63 85% 11 15% 0 0% 74 33% 33% 1,311 17.7

83 327 83 20% 410 410 0 62 62 100% 0 0% 0 0% 62 15% 15% 2,794 45.1

2011 70 306 138 31% 444 444 0 143 143 100% 0 0% 0 0% 143 32% 32% 2,453 17.2

71 79 102 56% 181 181 0 62 62 100% 0 0% 0 0% 62 34% 34% 865 14.0

75 395 202 34% 597 603 1 15 16 6% 208 75% 55 20% 279 47% 46% 5,602 20.1

77 273 56 17% 329 349 0 8 8 6% 109 83% 15 11% 132 40% 38% 1,601 12.1

78 169 29 15% 198 210 0 36 36 27% 84 64% 12 9% 132 67% 63% 1,214 9.2

79 57 17 23% 74 74 8 25 33 85% 6 15% 0 0% 39 53% 53% 555 14.2

80 330 15 4% 345 345 4 8 12 15% 47 59% 20 25% 79 23% 23% 1,639 20.7

81 373 146 28% 519 519 0 134 134 100% 0 0% 0 0% 134 26% 26% 3,181 23.7

82 122 58 32% 180 180 0 46 46 96% 2 4% 0 0% 48 27% 27% 1,089 22.7

83 252 102 29% 354 354 0 80 80 100% 0 0% 0 0% 80 23% 23% 2,256 28.2
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2005 - 2011 Harvest Summary

for Elk Herd EL102 - JACKSON - Hunt Area ALL

Hunter Data Harvest Data Success
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2005 70 473 184 28% 657 660 12 132 144 66% 70 32% 3 1% 217 33% 33% 3,976 18.3

71 296 203 41% 499 499 0 97 97 88% 13 12% 0 0% 110 22% 22% 2,776 25.2

74 212 39 16% 251 251 10 3 13 32% 16 40% 11 28% 40 16% 16% 1,446 36.2

75 401 237 37% 638 649 6 35 41 34% 53 45% 25 21% 119 19% 18% 3,753 31.5

77 400 56 12% 456 492 7 32 39 26% 84 56% 28 19% 151 33% 31% 2,099 13.9

78 77 23 23% 100 100 2 21 23 31% 46 61% 6 8% 75 75% 75% 460 6.1

79 590 369 38% 959 967 36 56 92 37% 111 44% 49 19% 252 26% 26% 6,143 24.4

80 238 29 11% 267 267 7 21 28 32% 45 52% 14 16% 87 33% 33% 1,732 19.9

81 802 272 25% 1,074 1,076 65 123 188 59% 113 35% 19 6% 320 30% 30% 6,592 20.6

82 372 132 26% 504 504 10 99 109 57% 74 39% 7 4% 190 38% 38% 2,774 14.6

83 474 108 19% 582 582 28 101 129 60% 77 36% 9 4% 215 37% 37% 3,686 17.1

2006 70 398 156 28% 554 554 15 179 194 100% 0 0% 0 0% 194 35% 35% 3,708 19.1

71 287 218 43% 505 505 11 104 115 88% 15 12% 0 0% 130 26% 26% 2,963 22.8

74 233 51 18% 284 284 0 14 14 40% 21 60% 0 0% 35 12% 12% 1,644 47.0

75 330 203 38% 533 537 0 35 35 18% 137 69% 26 13% 198 37% 37% 3,205 16.2

77 342 41 11% 383 400 3 13 16 13% 92 73% 18 14% 126 33% 32% 1,973 15.7

78 88 12 12% 100 100 4 14 18 26% 46 66% 6 9% 70 70% 70% 443 6.3

79 322 178 36% 500 500 16 28 44 41% 54 50% 9 8% 107 21% 21% 2,674 25.0

80 270 21 7% 291 291 0 32 32 36% 49 55% 8 9% 89 31% 31% 1,540 17.3

81 996 236 19% 1,232 1,232 35 198 233 63% 107 29% 30 8% 370 30% 30% 7,482 20.2

82 464 93 17% 557 557 8 95 103 46% 100 45% 20 9% 223 40% 40% 3,299 14.8

83 500 127 20% 627 627 26 123 149 56% 104 39% 11 4% 264 42% 42% 3,509 13.3

2007 70 418 140 25% 558 558 4 168 172 100% 0 0% 0 0% 172 31% 31% 3,166 18.4

71 186 163 47% 349 349 9 85 94 100% 0 0% 0 0% 94 27% 27% 2,348 25.0

74 125 17 12% 142 142 0 12 12 48% 4 16% 9 36% 25 18% 18% 870 34.8

75 293 184 39% 477 477 6 44 50 24% 135 65% 22 11% 207 43% 43% 3,079 14.9

77 364 69 16% 433 448 14 32 46 23% 124 63% 28 14% 198 46% 44% 1,808 9.1

78 61 15 20% 76 78 0 24 24 37% 36 55% 5 8% 65 86% 83% 490 7.5

79 236 135 36% 371 380 9 44 53 49% 52 48% 3 3% 108 29% 28% 2,074 19.2

80 475 29 6% 504 504 4 46 50 20% 175 71% 21 9% 246 49% 49% 2,327 9.5

81 769 242 24% 1,011 1,011 0 156 156 49% 138 43% 27 8% 321 32% 32% 5,854 18.2

82 395 105 21% 500 500 0 104 104 56% 77 41% 6 3% 187 37% 37% 2,490 13.3

83 566 79 12% 645 645 0 94 94 45% 93 44% 23 11% 210 33% 33% 3,781 18.0

2008 70 351 184 34% 535 535 10 129 139 100% 0 0% 0 0% 139 26% 26% 3,426 24.6

71 186 173 48% 359 359 11 83 94 100% 0 0% 0 0% 94 26% 26% 2,148 22.9

74 121 29 19% 150 150 0 14 14 56% 7 28% 4 16% 25 17% 17% 1,045 41.8

75 291 160 35% 451 451 2 56 58 18% 209 65% 56 17% 323 72% 72% 2,761 8.5

77 410 47 10% 457 491 4 33 37 22% 118 69% 16 9% 171 37% 35% 2,328 13.6

78 64 14 18% 78 83 2 14 16 37% 24 56% 3 7% 43 55% 52% 452 10.5

79 220 88 29% 308 308 5 48 53 53% 31 31% 16 16% 100 32% 32% 1,715 17.2

80 433 33 7% 466 466 0 24 24 22% 74 68% 11 10% 109 23% 23% 2,334 21.4

81 713 266 27% 979 979 0 144 144 72% 45 23% 10 5% 199 20% 20% 6,057 30.4

82 295 61 17% 356 356 0 39 39 38% 49 48% 14 14% 102 29% 29% 1,990 19.5

83 485 115 19% 600 600 0 91 91 57% 61 38% 7 4% 159 26% 26% 3,876 24.4
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2009 70 314 171 35% 485 485 19 128 147 100% 0 0% 0 0% 147 30% 30% 2,742 18.7

71 147 140 49% 287 287 4 94 98 100% 0 0% 0 0% 98 34% 34% 1,709 17.4

74 110 11 9% 121 121 0 4 4 33% 4 33% 4 33% 12 10% 10% 717 59.8

75 368 207 36% 575 575 1 36 37 12% 206 69% 55 18% 298 52% 52% 4,227 14.2

77 275 55 17% 330 352 0 8 8 6% 95 71% 31 23% 134 41% 38% 1,654 12.3

78 87 17 16% 104 107 0 19 19 25% 53 70% 4 5% 76 73% 71% 894 11.8

79 277 140 34% 417 417 2 44 46 27% 111 66% 11 7% 168 40% 40% 2,466 14.7

80 366 36 9% 402 411 4 22 26 21% 87 70% 11 9% 124 31% 30% 2,881 23.2

81 634 205 24% 839 839 0 113 113 52% 98 45% 8 4% 219 26% 26% 5,392 24.6

82 226 92 29% 318 318 0 38 38 51% 37 49% 0 0% 75 24% 24% 1,904 25.4

83 342 87 20% 429 429 0 48 48 36% 65 48% 22 16% 135 31% 31% 2,543 18.8

2010 70 244 116 32% 360 360 28 105 133 100% 0 0% 0 0% 133 37% 37% 2,007 15.1

71 118 101 46% 219 219 4 65 69 100% 0 0% 0 0% 69 32% 32% 1,150 16.7

74 60 25 29% 85 85 0 7 7 100% 0 0% 0 0% 7 8% 8% 491 70.1

75 434 192 31% 626 630 11 40 51 13% 250 65% 82 21% 383 61% 61% 4,296 11.2

77 319 47 13% 366 384 10 3 13 6% 200 89% 12 5% 225 61% 59% 1,569 7.0

78 136 15 10% 151 165 0 22 22 19% 84 72% 11 9% 117 77% 71% 1,057 9.0

79 106 24 18% 130 130 9 42 51 75% 15 22% 2 3% 68 52% 52% 782 11.5

80 417 33 7% 450 459 14 46 60 37% 86 53% 16 10% 162 36% 35% 2,300 14.2

81 327 188 37% 515 515 0 112 112 100% 0 0% 0 0% 112 22% 22% 3,060 27.3

82 162 65 29% 227 227 0 63 63 85% 11 15% 0 0% 74 33% 33% 1,311 17.7

83 327 83 20% 410 410 0 62 62 100% 0 0% 0 0% 62 15% 15% 2,794 45.1

2011 70 306 138 31% 444 444 0 143 143 100% 0 0% 0 0% 143 32% 32% 2,453 17.2

71 79 102 56% 181 181 0 62 62 100% 0 0% 0 0% 62 34% 34% 865 14.0

75 395 202 34% 597 603 1 15 16 6% 208 75% 55 20% 279 47% 46% 5,602 20.1

77 273 56 17% 329 349 0 8 8 6% 109 83% 15 11% 132 40% 38% 1,601 12.1

78 169 29 15% 198 210 0 36 36 27% 84 64% 12 9% 132 67% 63% 1,214 9.2

79 57 17 23% 74 74 8 25 33 85% 6 15% 0 0% 39 53% 53% 555 14.2

80 330 15 4% 345 345 4 8 12 15% 47 59% 20 25% 79 23% 23% 1,639 20.7

81 373 146 28% 519 519 0 134 134 100% 0 0% 0 0% 134 26% 26% 3,181 23.7

82 122 58 32% 180 180 0 46 46 96% 2 4% 0 0% 48 27% 27% 1,089 22.7

83 252 102 29% 354 354 0 80 80 100% 0 0% 0 0% 80 23% 23% 2,256 28.2
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Cole, Eric <eric_cole@fws.gov>

Draft National Elk Refuge feeding reduction plan for your review
1 message

Cole, Eric <eric_cole@fws.gov> Fri, Jul 29, 2016 at 4:18 PM
To: Steve Kilpatrick <skilpatrick@wyomingwildsheep.org>

Dear Steve,

Thank you for agreeing to review the draft document "Bison and Elk Management Step Down Plan:A Structured
Framework for Reducing Reliance on Supplemental Winter Feeding."

Because the document is in draft form there are a number of formatting issues that need to be resolved including page
numbers on the table of contents, alignment of figures and tables, and completion of the literature cited section. 
Although noting issues of this nature is welcome, our main hope is that your review will provide critical feedback on the
plausibility of our strategies and to suggest improvements in monitoring techniques to evaluate success.  If at all
possible we would like to receive a track changes version of the document along with any additional commentary that
you would like to provide by August 11, 2016.  We realize that this is a very short turnaround for review, but in order to
allow adequate time for public involvement we hope to proceed as expeditiously as possible to ensure that we can
implement the plan this winter. 

Once again thank you for taking time out of your busy schedule to help with this endeavor.

Sincerely,

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

Draft NER Step Down Plan Peer Review Copy_7_25_2016.docx
4332K

https://mail.google.com/mail/u/0/?ui=2&ik=3807d61c96&view=att&th=15638bcd481a2300&attid=0.1&disp=attd&realattid=f_ir8b6uxf0&safe=1&zw


6/8/2016 DEPARTMENT OF THE INTERIOR Mail  Fwd: Updated Draft Document
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Adams, Keenan <keenan_adams@fws.gov>

Fwd: Updated Draft Document 
2 messages

Blenden, Mike <mike_blenden@fws.gov> Tue, Jun 30, 2015 at 1:24 PM
To: Keenan Adams <keenan_adams@fws.gov>

 Forwarded message 
From: Steve Kallin <steve_kallin@fws.gov>
Date: Tue, Jun 30, 2015 at 9:09 AM 
Subject: Updated Draft Document
To: Mike Blenden <mike_blenden@fws.gov> 
Cc: Cris Dippel <cris_dippel@fws.gov>, Eric Cole <eric_cole@fws.gov>

Mike:

 

The attached has several minor corrections from the version I sent you last week.

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: ﴾307﴿ 2015409

Fax: ﴾307﴿ 7339729

steve_kallin@fws.gov

 

 
Michael Blenden
Refuge Supervisor  Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
3032364306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy

mailto:steve_kallin@fws.gov
mailto:mike_blenden@fws.gov
mailto:cris_dippel@fws.gov
mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov


6/8/2016 DEPARTMENT OF THE INTERIOR Mail  Fwd: Updated Draft Document
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Adaptive Management Implementation Planning 6302015.docx
149K

Adams, Keenan <keenan_adams@fws.gov> Tue, Jul 7, 2015 at 1:46 PM
To: Jeffrey Warren <jeffrey_warren@fws.gov>

[Quoted text hidden]
 
Keenan Adams
Chief, Division of Biological Resources 
National Wildlife Refuge System
MountainPrairie Region
Lakewood, CO
3032368102 (Office)

Make everything as simple as possible, but not simpler. ~Albert Einstein

Adaptive Management Implementation Planning 6302015.docx
149K
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G:\biological\feeding\feeding initiation methodology\feeding initiation monitoring.xls
See sheet 2 for variable descriptions and site location descriptions
See sheet 3 for detailed site descriptions

DATE FYEAR INDEXSITEDESCRIPTION FORAGE START DEPTH(in) SWE DENSITY COMMENTS
12/19/2006 2006 1 Dike Carex 2000 13 0 nm nm Ground ice 1inch thick throughout site

12/19/2006 2006 4 Headquarters Sub Poa 2000 13 1 nm nm Forage utilization higher in poa patches than Elymus
12/19/2006 2006 3 Peterson Carex 3000 13 0 nm nm Patchy ground ice
12/19/2006 2006 2 Peterson Sub Poa 1500 13 0 nm nm Patchy high intensity bison utilization

1/3/2007 2006 1 Dike Carex 2000 13 1 nm nm Ground ice 1inch thick throughout site

1/3/2007 2006 4 Headquarters Sub Poa 750 13 2 nm nm Snow soft
1/3/2007 2006 3 Peterson Carex 1500 13 2 nm nm Snow soft
1/3/2007 2006 2 Peterson Sub Poa 750 13 2 nm nm Recent heavy elk use
1/8/2007 2006 3 Peterson Carex 1000 13 4 nm nm Snow soft
1/8/2007 2006 2 Peterson Sub Poa 300 13 3 nm nm Snow soft

1/10/2007 2006 1 Dike Carex 750 13 0 nm nm Ground ice 1inch thick throughout site

12/14/2007 2007 4 Headquarters Sub Poa 1500 14 2 nm nm snow soft, does not limit access to forage
12/14/2007 2007 2 Peterson Sub Poa 1250 14 1 nm nm snow soft, does not limit access to forage
12/14/2007 2007 3 Peterson Carex 2500 14 1 nm nm snow soft, does not limit access to forage
12/14/2007 2007 1 Dike Carex 2250 14 1 nm nm snow soft, does not limit access to forage

1/3/2008 2007 1 Dike Carex 1250 14 3 nm nm
no ground ice, snow soft, does not limit access to 
forage; recent moderate elk use

1/7/2008 2007 4 Headquarters Sub Poa 750 14 9 nm nm snow soft, does not limit access to forage

1/7/2008 2007 1 Dike Carex 750 14 7 nm nm
no ground ice, snow soft, does not limit access to 
forage; recent moderate elk use

1/5/2009 2008 4 Headquarters Sub Poa 150 27 8 nm nm
3-4 inch crust capable of supporting person. Forage 
largely inacessible. Elk abandoned site since 1/3/09

1/5/2009 2008 5 8.28.2 Russian Wildrye 470 27 7 nm nm
1-2 inch crust but evidence of elk foraging since it 
became cold, sugar snow beneath crust

1/6/2009 2008 6 2.36.1 Meadow Brome 816 27 10 nm nm

Pre treatment measurements prior to discing 
experiment. Limited evidence of recent elk foraging. 2 
inch surface crust, sugar snow to ground

1/7/2009 2008 6 2.36.1 Meadow Brome 375 27 6 nm nm

1 day post treatment in disced area, No crust but Snow 
very dense and forage only accesible because temp 
40 F.

1/7/2009 2008 6 2.36.1 Meadow Brome 530 27 7 nm nm
1 day post treatment in undisced control area. 2 inch 
surface crust, sugar below crust with limited ground ice



1/7/2009 2008 1 Dike Carex 540 27 5 nm nm

Wet, heavy dense snow with some ground ice.  
Unlikely that forage would be availbale if temperatures 
were below freezing

1/7/2009 2008 7
6.34.1 Intermediate 
wheatgrass 1200 27 19 nm nm

Heavily drifted, 3" new snow on top of 2 inch surface 
crust, sugar snow beneath crust. No evidence of elk or 
bison use under current snow conditions

1/7/2009 2008 3 Peterson Carex 630 27 12 nm nm

3 inches dense new snow on top of 1-2" crust. Snow is 
dense under crust. Unlikely forage will be available at 
all when weather gets colder

1/12/2009 2008 4 Headquarters Sub Poa 140 27 6 nm nm

Extensive elk foraging since 1/5/08 during warm period 
and subsequent freezing has made most forage 
unavailable due to foraging crater ice

1/12/2009 2008 6 2.36.1 Meadow Brome 400 27 7 nm nm

Undisced control area. No evidence of recent elk 
foraging. 2 distinct 1 inch crust layers with sugar in 
between. Patchy ground ice. 

1/12/2009 2008 8
Russian wildrye 
Chambers Road 650 27 9 nm nm

No evidence of recent elk foraging. Deep crust, but 
sugar beneath. Forage still accessible

1/15/2009 2008 9 2.5.1 Sub Poa 400 27 6 nm nm

Patchy thick surface crust and ground ice limits access 
to forage, but some evidence of limited recent elk 
foraging under these conditions

1/20/2009 2008 10 Nowlin Creek Bench 280 27 6 nm nm
Dense, crusted snow. Closer to creek no snow, but 
most forage consumed

1/20/2009 2008 1 Dike Carex 260 27 3 nm nm

Patchy dense snow and ice with some bare ground. 
With exception of baltic rush, most forage removed in 
bare spots

1/20/2009 2008 8
Russian wildrye 
Chambers Road 440 27 8 nm nm

Recent moderate bison utilization. 2 inch crust with 
sugar.  Previous forage craters frozen in

1/5/2010 2009 11
McBride smooth brome 
field north of middle lot 2060 43 3 nm nm

No crusting or ground ice, very little if any utilization to 
date

1/5/2010 2009 5 8.28.2 Russian Wildrye 355 43 3 nm nm
No crusting or ground ice, heavy utilization by elk past 
2 weeks

1/5/2010 2009 3 Peterson Carex 2280 43 2 nm nm Patchy snow, considerable green forage remaining

1/5/2010 2009 1 Dike Carex 1260 43 1 nm nm
Significant ground ice caused by sheet flow, but this 
effect not widespread outside of this site

1/12/2010 2009 4 Headquarters Sub Poa 1320 43 3 nm nm
Some elk foraging, some basal green remaining, minor 
localized ground ice

1/12/2010 2009 12
2.31.2 elymus/smooth 
brome 1060 43 5 nm nm Sugar snow not barrier to foraging

1/12/2010 2009 6 2.36.1 Meadow Brome 485 43 3 nm nm

Heavy elk utilization; small amount of green basal 
remaining; limited, patchy ground ice due to prior 
foraging



1/12/2010 2009 7
6.34.1 Intermediate 
wheatgrass 2010 43 4 nm nm

Sugar snow not barrier to foraging; light elk use in 
recent days, no evidence of bison use

1/22/2010 2009 11
McBride smooth brome 
field north of middle lot 935 43 8 nm nm Minor ground ice, snow not barrier to forage access

1/25/2010 2009 9 2.5.1 Sub Poa 670 43 10 nm nm
Snow denser than it has been but still not a barrier, 
some drifting, still green forage available

1/25/2010 2009 13 Hatchery bench 960 43 11 nm nm

1/25/2010 2009 3 Peterson Carex 1480 43 6 nm nm

Dense heavy snow but still not a barrier to forage 
access. Some ground ice. Surprisingly little evidence 
of elk foraging at this late date

1/25/2010 2009 14
Chambers center pivot 
meadow brome 1015 43 6 nm nm

Recent elk use (today), some ground ice decreases 
amount of available forage

2/2/2010 2009 15
northeast of newest elk 
jump, sub-irrigated poa 505 43 9 nm nm

Snow generally powdery, but many areas with elk 
foraging craters. Ground ice and dense snow 
associated with foraging craters

2/2/2010 2009 3 Peterson Carex 1305 43 6 nm nm

Some elk foraging, but more intense ~200 m to west of 
this site. Some ground ice, but not limiting access to 
forage.  Only limited green and high percentage of 
baltic rush remaining

2/2/2010 2009 7
6.34.1 Intermediate 
wheatgrass 1390 43 5 nm nm

Some elk and bison foraging, dense snow at foraging 
locations, otherwise accessible

2/2/2010 2009 16

Southwest of 2 post 
crossing into 
Vandeveer tract BRIN, 
AGCR, and MESA 1230 43 6 nm nm

Elk and bison foraging. Most remainng forage is poor 
quality stemmy alfalfa and crested wheatgrass

12/17/2010 2010 4 Headquarters Sub Poa 1230 5 2 nm nm

Some residual green veg present. Patchy snow crusty 
but accessible. Elk have foraged moderately in this 
area.

12/17/2010 2010 12
2.31.2 elymus/smooth 
brome 500 5 2 nm nm

Extensive ground ice and heavy elk foraging and 
trampling

12/17/2010 2010 1 Dike Carex 1810 5 1 nm nm

Frozen subirrigation water and ground ice throughout 
the area but little cosndierable forage including some 
green above ice with little foraging to date

12/17/2010 2010 3 Peterson Carex 1480 5 3 nm nm
Snow patchy, but dense where it ocurrs. Some green 
grass/sedge present.

12/21/2010 2010 14
Chambers center pivot 
meadow brome 410 5 5 nm nm

Recent snow light but ~2" of ground crust/ice.  Heavy 
recent elk foraging in area with cratering

12/21/2010 2010 11
McBride smooth brome 
field north of middle lot 760 5 10 nm nm

8" of soft snow covering 2" of dense ground crust and 
ice

12/21/2010 2010 7
6.34.1 Intermediate 
wheatgrass 500 5 9 nm nm

7" of soft snow covering 2" of dense ground crust and 
ice



1/3/2011 2010 9 2.5.1 Sub Poa 320 5 12 nm nm

Thick wind crust and heavy subsurface crust in places.  
Old forage craters greatly increased snow density and 
decreased forage accessibility.

1/3/2011 2010 1 Dike Carex 290 5 6 nm nm

Heavy elk and bison foraging and subsurface melting 
has compacted snow and resulted in 2" thick ground 
ice.

1/3/2011 2010 11
McBride smooth brome 
field north of middle lot 420 5 8 nm nm

Some ground ice and 3" subsurface crust limiting 
access to forage

1/9/2012 2011 4 Headquarters Sub Poa 650 33 1 nm nm
Ground ice with patchy dense snow. Some residual 
green grass still available

1/9/2012 2011 6 2.36.1 Meadow Brome 200 33 1 nm nm

Ground ice. Intense elk use of this area, but 
considerable more forage remaining in smooth brome 
dominated area 200 yards to south. Clearly meadow 
brome is a preferred elk forage

1/9/2012 2011 14
Chambers center pivot 
meadow brome 610 33 1 nm nm

Patchy ground ice. High elk use of meadow brome.  
Nearby intermediate wheatgrass largely untouched 

1/9/2012 2011 7
6.34.1 Intermediate 
wheatgrass 1030 33 6 nm nm

hard surface crust, but still acessible.  Some green poa 
in understory

1/23/2012 2011 7
6.34.1 Intermediate 
wheatgrass 740 33 11 nm nm

Recent elk and bison use, dense snow, some ground 
ice. Still some residual green grass

1/23/2012 2011 17
FP 27 poverty crested 
wheat 625 33 6 nm nm

Significant ground ice, but forage accessible. Some 
resifual green grass

1/23/2012 2011 14
Chambers center pivot 
meadow brome 270 33 4 nm nm

Heavy utilization. Basically foraged out. Major gorund 
ice

1/23/2012 2011 1 Dike Carex 230 33 3 nm nm
Sample area in ice flow. Similar conditions exist on 
about 200 refuge acres. Not very representative

1/26/2012 2011 3 Peterson Carex 810 33 8 nm nm
Patchy ground ice, but still accessible with recent elk 
foraging activity

1/26/2012 2011 9 2.5.1 Sub Poa 360 33 11 nm nm
Several crust layers, plus gorund ice.  Unlikely that elk 
will return to this area

1/30/2012 2011 4 Headquarters Sub Poa 190 33 7 nm nm
Ground ice 2" added to average measured snow depth 
total. Elk have abandoned area.

1/30/2012 2011 3 Peterson Carex 660 33 8 nm nm Patchy ground ice, elk have recently foraged in area

1/30/2012 2011 17
FP 27 poverty crested 
wheat 465 33 6 nm nm

Some residual green; patchy ground ice, elk have 
foraged recently in this area

1/7/2013 2012 7
6.34.1 Intermediate 
wheatgrass 950 31 6 nm nm powder to ground with some green vegetation left

1/7/2013 2012 14
Chambers center pivot 
meadow brome 430 31 5 nm nm

powder to ground but apparent heavy foraging prior to 
snow accumulation. Most likely by elk because there 
has been no bison activity in this area

1/7/2013 2012 6 2.36.1 Meadow Brome 480 31 5 nm nm
heavy elk foraging with extensive forage craters 
making snow dense



1/15/2013 2012 9 2.5.1 Sub Poa 490 31 7 nm nm

moderate elk foraging with craters. Some green grass 
remaining. Minor wind crust. Snow dense in crater 
areas but mostly powder to ground in non foraged sites

1/15/2013 2012 13 Hatchery bench 640 31 9 nm nm

moderate elk foraging with craters. Snow dense in 
crater areas but mostly powder to ground in non 
foraged sites. Most remaining forage smooth brome

1/15/2013 2012 18
north of last town 
wellhouse 440 31 9 nm nm

heavy elk foraging with craters. Some green grass 
remaining. Snow dense in crater areas but mostly 
powder to ground in non foraged sites

1/17/2013 2012 1 Dike Carex 850 31 10 nm nm
surprisingly little foraging activity, snow mostly powder 
to ground with minor wind crusting at surface

1/17/2013 2012 3 Peterson Carex 990 31 9 nm nm

surprisingly little foraging activity, snow mostly powder 
with patchy ground ice. Still some green sedge 
beneath snow, mixed with baltic rush and other 
species

1/17/2013 2012 7
6.34.1 Intermediate 
wheatgrass 430 31 7 nm nm

major recent foraging by elk and some by bison. 
Heavily craterd with snow density affecting access to 
remaining forage.

1/22/2013 2012 1 Dike Carex 700 31 8 nm nm
only slight increasein foraging activity since 1/17/13. 
cratered areas dense but otherwise powder to ground

1/22/2013 2012 3 Peterson Carex 820 31 8 nm nm
powder in unforaged area. Trail and forage areas more 
dense.  Slightly more elk activity since 1/17/13

1/25/2013 2012 3 Peterson Carex 940 31 8 nm nm
melting has exposed patches of forage, but snow is 
wet and dense. Some green remaining

1/25/2013 2012 1 Dike Carex 820 31 8 nm nm
wet heavy snow due to warming temperature. Some 
green forage remaining

1/28/2013 2012 3 Peterson Carex 650 31 9 nm nm
generally 2=4 inches of powder of crust but partialy 
accessible snow. Some green veg remaining

1/28/2013 2012 4 Headquarters Sub Poa 180 31 9 nm nm
5" powder over crusty snow. Extensive forage craters 
and very dense in cratered areas

1/28/2013 2012 1 Dike Carex 750 31 7 nm nm
Snow denser than it has been but still not a major 
barrier, still green forage available

12/30/2013 2013 4 Headquarters Sub Poa 900 35 3 nm nm

Limited ground ice and some foraging activity but 
forage still accessible.  Considerable green Poa 
remaining.

12/30/2013 2013 5 8.28.2 Russian Wildrye 630 35 3 nm nm
powder snow to ground.  Some elk foraging prior to 
snow accumulation

12/30/2013 2013 7
6.34.1 Intermediate 
wheatgrass 1660 35 4 nm nm Significant elk foraging already

1/10/2014 2013 1 Dike Carex 890 35 2 nm nm Minor ground ice, snow not barrier to forage access



1/10/2014 2013 17
FP 27 poverty crested 
wheat 580 35 4 nm nm

Only minor elk use to date, some wind crusting on 
surface, some green grass present

1/10/2014 2013 3 Peterson Carex 1850 35 2 nm nm

Significant green sedge and grass remaining. Some 
ground ice but not enough to limit access to forage. Elk 
in vicinity

1/15/2014 2013 18
north of last town 
wellhouse 270 35 5 nm nm

considerable crusting and ground ice/ Some wind 
packed surface snow. Some green remaining where 
limited forage is accessible

1/15/2014 2013 1 Dike Carex 830 35 1 nm nm
patchy snow. Snow patches are high density or ice, but 
ample forage still available

1/17/2014 2013 13 Hatchery bench 720 35 3 nm nm

snow dense but not deep. Some forage still acessible 
and some green remaining.  Considerable recent elk 
use of area.

1/17/2014 2013 7
6.34.1 Intermediate 
wheatgrass 1110 35 3 nm nm

Significant ground ice from forage craters, but 
considerable forage still remaining. Minor green 
remaining (mostly poa).  High recent elk and bison use  

1/23/2014 2013 4 Headquarters Sub Poa 800 35 5 nm nm
previous foraging has created patchy areas of ground 
ice. Mainly baltic rush remaining

1/23/2014 2013 14
Chambers center pivot 
meadow brome 280 35 2 nm nm

below threshold levels due to heavy elk foraging.  
Snow patchy and high density

1/23/2014 2013 1 Dike Carex 510 35 1 nm nm

snow patchy but where present is very dense or 
ground ice.  Minor green carex remaining, but mainly 
balic rush remaining

1/28/2014 2013 9 2.5.1 Sub Poa 440 35 4 nm nm
some past foraging activity causing pathcy areas of 
dense snow but remaining forage largely accessible

1/28/2014 2013 7
6.34.1 Intermediate 
wheatgrass 370 35 3 nm nm

major recent foraging by elk and some by bison. 
Heavily cratered with snow density affecting access to 
remaining forage.

1/28/2014 2013 3 Peterson Carex 930 35 1 nm nm

significant recent elk foraging activity. Snow very 
limited and not affecting access to remaining forage. 
Minor green remaining, but cured sedge and baltic 
rush.

1/28/2014 2013 1 Dike Carex 390 35 1 nm nm
only patchy snow and ground ice.  Heavy foraging by 
elk. Mainly sedge and baltic rush remaining

1/28/2014 2013 6 2.36.1 Meadow Brome 130 35 1 nm nm

dense crust and ground ice. Heavily foraged by elk 
likely earlier in the season. Well below threshold 
availability.

1/31/2014 2013 4 Headquarters Sub Poa 550 35 6 nm nm

minor surface crust, many old foraging craters with 
dense snow at ground level. Minor green, but mainly 
baltic rush remaining



1/31/2014 2013 3 Peterson Carex 680 35 4 nm nm

powdery snow does not hinder access to forage. 
Significant recent elk foraging activity in area. Minor 
green sedge remaining, but mainly baltic rush

1/31/2014 2013 5 8.28.2 Russian Wildrye 390 35 4 nm nm
Significant recent bison foraging. Considerable ground 
ice associated with older foraging activity

12/22/2014 2014 18
north of last town 
wellhouse 520 19 3 nm nm

Some residual green grass, but intensive elk foraging 
has occured. Some ground ice associated with 
trampling

12/22/2014 2014 3 Peterson Carex 2280 19 1 nm nm
Ground is not frozen and patches of stading water. 
Significant green grasses and sefge remaining

12/22/2014 2014 7
6.34.1 Intermediate 
wheatgrass 1600 19 4 nm nm

Signifcant green grass remaining. Some crusting but 
generally not a barrier to foraging. Some elk foraging 
already

1/6/2015 2014 1 Dike Carex 600 19 4 nm nm

Some green vegetation remaining. Heavy recent elk 
use. Snow wet and heavy but accessible to ground in 
most areas

1/6/2015 2014 3 Peterson Carex 1210 19 6 nm nm
Some green vegetation remaining. Snow wet and 
heavy but accessible to ground in most areas

1/6/2015 2014 14
Chambers center pivot 
meadow brome 370 19 5 nm nm

Mostly alfalfa and crested whetgrass remaining. 
Meadow brome all consumed. Snow wet and heavy 
but accessible to ground in most areas

1/6/2015 2014 17
FP 27 poverty crested 
wheat 480 19 3 nm nm

Late season irrigated area. Some green remaining, but 
heavy utilization prior to recent snow. Snow wet and 
heavy but accessible to ground

1/12/2015 2014 4 Headquarters Sub Poa 420 19 7 nm nm

Significant surface crust but accessible by elk, 
Significant ground ice and evidecen of previous elk 
foraging

1/12/2015 2014 9 2.5.1 Sub Poa 480 19 7 nm nm

Warm and snow has softened enough to be easily 
acessible. Evidence of signifcant foraging by elk earlier 
in season

1/12/2015 2014 3 Peterson Carex 650 19 5 nm nm

Noticible more elk foraging than 1/6/15; some ground 
ice but snow generally not a hinderance, some green 
remaining

1/12/2015 2014 7
6.34.1 Intermediate 
wheatgrass 340 19 7 nm nm

Surface crust but accessible, Very high foraging 
activity since 12/22/14 resulting in dense snow/ice from 
foraging craters

1/12/2015 2014 5 8.28.2 Russian Wildrye 220 19 3 nm nm
Surface crust and groud ice, but most forage appears 
to have been consumed earlier in the season

DATE
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) SWE DENSITY COMMENTS



FIELD FIELD Description

DATE Date index site was visited by Eric Cole and Doug Brimeyer

INDEXSITE Index Site Number as indicated in c:\cole\gis data\feed initiation evaluation\20062007indexsites GIS shapefile map and associated hardcopy

DESCRIPTION Location description and primary plant community at site. Ie. Dike Carex sample site is located NW of Dike Road and is primarily Carex spp.

FORAGE

Estimated lbs./acre(dry weight) of herbaceous forage available to elk based on ocular estimate. Beginning 2009 see 
C:\Biological\Feeding\Feeding initiation methodology\2008-2009 Initiation Methods\Initiation_Cessation Protocol. Mean of 10 subplots along 
transect at monitoring site.

DEPTH Average snow depth at the site (inches). Mean at 10 subplots along transect at montoring site
SWE Average Snow Water Equivalent at the site (inches); nm = not measured
DENSITY Average Snow Density at the Site (percent); nm = not measured



SITE SITE STATUS NAD83X NAD83Y Bearing (true) Dominant Plant Community Description
1 Key 523593 4818608 300 Carex spp. Sub irrigated Carex dominated NW of Dike Road
2 Key 523197 4820588 180 Sub-Irrigated Poa Sub irrigated Poa spp. south of Peterson field

3 Key 523047 4820596 180 Carex spp. Sub irrigated Carex dominated SW of Peterson Field, near exclosure

4 Key 521091 4815347 360 Sub-Irrigated Poa
Sub-irrigated Poa with Foxtail and Elymus spp. codominant, west of 
Shop Ponds

5 Supplemental 525191 4819408 10 Russian wildrye Ag7 Coincides with forage production sampling site 8.28.2
6 Key 522322 4818184 50 Meadow brome Ag2 Coincides with forage production sampling site 2.36.1
7 Supplemental 526218 4822675 20 Intermediate wheatgrass Coincides with forage production site 6.34.1
8 Supplemental 525540 4819618 180 Russian wildrye Ag7 Russian wildrye off Chambers road
9 Key 520884 4818980 150 Sub Poa Gr1 coincides with forage production sampling site 2.5.1

10 Key 522590 4818926 180 Sub Poa Gr1 Nowlin creek bench north of horse pasture
11 Supplemental 527183 4821807 350 Smooth brome Ag3 McBride smooth brome field north of middle lot
12 Supplemental 522302 4818133 160 Smooth brome Ag4 Forage Production Site 2.31.2
13 Supplemental 521650 4820460 150 Smooth brome mixed sub poaHatchery bench. Mix of high spots with brome and sub poa
14 Key 526969 4820082 300 Meadow brome Ag2 Chambers center pivot meadow brome
15 Key 520180 4817887 70 Sub-Irrigated Poa northeast of newest elk jump, sub-irrigated poa
16 Supplemental 525570 4818439 210 Smooth brome-alflafa-crestedSouthwest of 2 post crossing into Vandeveer tract
17 Supplemental 525339 4819992 90 Crested wheatgrass Corresponds to FP27
18 Key 520607 4814793 360 Meadow brome Ag2 north of last town wellhouse

Note site status subject to change annauly based on conditions. For example late season irrigation or fall rains on upland sites can produce high quality greenup,
changing site status from supplemental to key in some years
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date fyear site forage start
12/19/2006 2006 1 2000 13
12/19/2006 2006 4 2000 13
12/19/2006 2006 3 3000 13
12/19/2006 2006 2 1500 13

1/3/2007 2006 1 2000 13
1/3/2007 2006 4 750 13
1/3/2007 2006 3 1500 13
1/3/2007 2006 2 750 13
1/8/2007 2006 3 1000 13
1/8/2007 2006 2 300 13

1/10/2007 2006 1 750 13
12/14/2007 2007 4 1500 14
12/14/2007 2007 2 1250 14
12/14/2007 2007 3 2500 14
12/14/2007 2007 1 2250 14

1/3/2008 2007 1 1250 14
1/7/2008 2007 4 750 14
1/7/2008 2007 1 750 14
1/5/2009 2008 4 150 27
1/5/2009 2008 5 470 27
1/6/2009 2008 6 816 27
1/7/2009 2008 6 375 27
1/7/2009 2008 6 530 27
1/7/2009 2008 1 540 27
1/7/2009 2008 7 1200 27
1/7/2009 2008 3 630 27

1/12/2009 2008 4 140 27
1/12/2009 2008 6 400 27
1/12/2009 2008 8 650 27
1/15/2009 2008 9 400 27
1/20/2009 2008 10 280 27
1/20/2009 2008 1 260 27
1/20/2009 2008 8 440 27
1/5/2010 2009 11 2060 43
1/5/2010 2009 5 355 43
1/5/2010 2009 3 2280 43
1/5/2010 2009 1 1260 43

1/12/2010 2009 4 1320 43
1/12/2010 2009 12 1060 43
1/12/2010 2009 6 485 43
1/12/2010 2009 7 2010 43
1/22/2010 2009 11 935 43
1/25/2010 2009 9 670 43
1/25/2010 2009 13 960 43
1/25/2010 2009 3 1480 43
1/25/2010 2009 14 1015 43
2/2/2010 2009 15 505 43
2/2/2010 2009 3 1305 43
2/2/2010 2009 7 1390 43
2/2/2010 2009 16 1230 43

12/17/2010 2010 4 1230 5
12/17/2010 2010 12 500 5
12/17/2010 2010 1 1810 5
12/17/2010 2010 3 1480 5



12/21/2010 2010 14 410 5
12/21/2010 2010 11 760 5
12/21/2010 2010 7 500 5

1/3/2011 2010 9 320 5
1/3/2011 2010 1 290 5
1/3/2011 2010 11 420 5
1/9/2012 2011 4 650 33
1/9/2012 2011 6 200 33
1/9/2012 2011 14 610 33
1/9/2012 2011 7 1030 33

1/23/2012 2011 7 740 33
1/23/2012 2011 17 625 33
1/23/2012 2011 14 270 33
1/23/2012 2011 1 230 33
1/26/2012 2011 3 810 33
1/26/2012 2011 9 360 33
1/30/2012 2011 4 190 33
1/30/2012 2011 3 660 33
1/30/2012 2011 17 465 33
1/7/2013 2012 7 950 31
1/7/2013 2012 14 430 31
1/7/2013 2012 6 480 31

1/15/2013 2012 9 490 31
1/15/2013 2012 13 640 31
1/15/2013 2012 18 440 31
1/17/2013 2012 1 850 31
1/17/2013 2012 3 990 31
1/17/2013 2012 7 430 31
1/22/2013 2012 1 700 31
1/22/2013 2012 3 820 31
1/25/2013 2012 3 940 31
1/25/2013 2012 1 820 31
1/28/2013 2012 3 650 31
1/28/2013 2012 4 180 31
1/28/2013 2012 1 750 31

12/30/2013 2013 4 900 35
12/30/2013 2013 5 630 35
12/30/2013 2013 7 1660 35
1/10/2014 2013 1 890 35
1/10/2014 2013 17 580 35
1/10/2014 2013 3 1850 35
1/15/2014 2013 18 270 35
1/15/2014 2013 1 830 35
1/17/2014 2013 13 720 35
1/17/2014 2013 7 1110 35
1/23/2014 2013 4 800 35
1/23/2014 2013 14 280 35
1/23/2014 2013 1 510 35
1/28/2014 2013 9 440 35
1/28/2014 2013 7 370 35
1/28/2014 2013 3 930 35
1/28/2014 2013 1 390 35
1/28/2014 2013 6 130 35
1/31/2014 2013 4 550 35
1/31/2014 2013 3 680 35



1/31/2014 2013 5 390 35
12/22/2014 2014 18 520 19
12/22/2014 2014 3 2280 19
12/22/2014 2014 7 1600 19

1/6/2015 2014 1 600 19
1/6/2015 2014 3 1210 19
1/6/2015 2014 14 370 19
1/6/2015 2014 17 480 19

1/12/2015 2014 4 420 19
1/12/2015 2014 9 480 19
1/12/2015 2014 3 650 19
1/12/2015 2014 7 340 19
1/12/2015 2014 5 220 19



WINTER START STARTDAYOFYEAR DEC30SWE FORAGEPRO END ENDDAYOFYEAR TONSFEDELK TONSFEDBISON TOTAL TONS FEDDAYSFEDELK DAYSFEDBISON AVE#ELKFEDPERDAY AVE#BISO

1994-1995 1/6/1995 6 4/6/1995 96 2622 199 2821 91 91 8604 199
1995-1996 2/27/1996 58 4/4/1996 95 1029 102 1131 39 39 9653 243
1996-1997 1/28/1997 28 4/6/1997 96 2348 224 2572 69 69 9403 294
1997-1998 1/16/1998 16 4/4/1998 94 2299 319 2618 79 79 8070 366
1998-1999 2/16/1999 47 4/4/1999 94 1175 202 1377 48 48 6875 398
1999-2000 2/25/2000 56 3/30/2000 90 616 113 729 36 36 5849 426
2000-2001 1/25/2001 25 3/24/2001 83 1129 221 1350 60 59 5242 391
2001-2002 1/10/2002 10 3/29/2002 88 1897 443 2340 79 77 6036 554
2002-2003 2/17/2003 48 4/3/2003 93 478 132 610 46 46 6213 549
2003-2004 12/30/2003 -1 4/1/2004 92 2104 537 2641 94 93 5963 629
2004-2005 2/28/2005 59 4/3/2005 93 480 114 594 34 31 5021 483
2005-2006 1/16/2006 16 4/12/2006 102 2189 714 2903 87 86 6027 880
2006-2007 1/13/2007 2006 13 5.4 15468 3/20/2007 80 1729 534 2263 68 64 6115 830
2007-2008 1/14/2008 2007 14 6.0 12374 4/20/2008 111 3223 815 4038 98 98 7390 838
2008-2009 1/27/2009 2008 27 7.5 16414 4/10/2009 100 2167 486 2653 74 74 7310 657
2009-2010 2/12/2010 2009 43 4.4 17635 3/24/2010 83 871 197 1067 41 41 5454 635
2010-2011 1/5/2011 2010 5 11.4 13653 4/15/2011 105 3139 670 3809 100 101 7468 698
2011-2012 2/2/2012 2011 33 5.6 18907 3/28/2012 88 1437 271 1708 56 56 7024 554
2012-2013 1/31/2013 2012 31 8.5 11677 3/25/2013 84 1234 324 1558 54 54 6397 708
2013-2014 2/4/2014 2013 35 5.3 10885 4/1/2014 91 1686 376 2062 57 57 8100 694
2014-2014 1/19/2015 2014 19 6.2 16517

28 MEAN 93 1693 350 2042 66 65 6911 551
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AVElbsperelkperdaavelbsperbisonperdayYEAR COMMENT

6.7 22.0 1995
5.5 21.5 1996
7.2 22.1 1997
7.2 22.1 1998
7.1 21.2 1999
5.9 14.8 2000
7.2 19.2 2001
7.5 19.5 2002
5.5 17.2 2003
8.2 20.1 2004
5.6 15.3 2005
8.4 18.9 2006
8.3 20.1 2007
8.7 19.6 2008
8.0 20.0 2009
7.8 15.2 2010
8.4 19.0 2011
7.3 17.5 2012 Although bison class count was 760, daily bison attendance on feedgrounds was sporadic
7.2 17.0 2013
7.3 19.0 2014

7.2 19.1 95-2014 mean







Estimating total effect on forag resources by elk quivalent:  average number of elk per day + (average number o    
WINTER YEAR AVE#ELKFEDPERDAY AVE#BISONFEDPERDAY ELK EQUIVALENT OBJECTIV     

1994-1995 1995 8604 199 9102 6250
1995-1996 1996 9653 243 10261 6250
1996-1997 1997 9403 294 10138 6250
1997-1998 1998 8070 366 8985 6250
1998-1999 1999 6875 398 7870 6250
1999-2000 2000 5849 426 6914 6250
2000-2001 2001 5242 391 6220 6250
2001-2002 2002 6036 554 7421 6250
2002-2003 2003 6213 549 7586 6250
2003-2004 2004 5963 629 7536 6250
2004-2005 2005 5021 483 6229 6250
2005-2006 2006 6027 880 8227 6250
2006-2007 2007 6115 830 8190 6250
2007-2008 2008 7390 838 9485 6250
2008-2009 2009 7310 657 8953 6250
2009-2010 2010 5454 635 7042 6250
2010-2011 2011 7468 698 9213 6250
2011-2012 2012 7024 554 8409 6250
2012-2013 2013 6397 708 8167 6250
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                   of bison per day*2.5)
E 5000 elk 500 bison



ELK FEED DAY and BISON FEED DAY values are intended to serve as reference values compared to referen        
Reference levels are based on 

WINTER YEAR DAYSFEDEDAYSFEDBAVE#ELKFAVE#BISONFELKFEEDDAYS

1994-1995 1995 91 91 8604 199 782964
1995-1996 1996 39 39 9653 243 376467
1996-1997 1997 69 69 9403 294 648807
1997-1998 1998 79 79 8070 366 637530
1998-1999 1999 48 48 6875 398 330000
1999-2000 2000 36 36 5849 426 210564
2000-2001 2001 60 59 5242 391 314520
2001-2002 2002 79 77 6036 554 476844
2002-2003 2003 46 46 6213 549 285798
2003-2004 2004 94 93 5963 629 560522
2004-2005 2005 34 31 5021 483 170714
2005-2006 2006 87 86 6027 880 524349
2006-2007 2007 68 64 6115 830 415820
2007-2008 2008 98 98 7390 838 724220
2008-2009 2009 74 74 7310 657 540940
2009-2010 2010 41 41 5454 635 223614
2010-2011 2011 100 101 7468 698 746800
2011-2012 2012 56 56 7024 554 393344
2012-2013 2013 54 54 6397 708 345438

95-2013 mean 66 65 6848 544 458382



                 ce levels of 320,000 ELKFEEDDAYS and 31,500 BISFEEDDAYS

BISFEEDDAYS

18109
9477

20286
28914
19104
15336
23069
42658
25254
58497
14973
75680
53120
82124
48618
26035
70498
31024
38232



CLASSIFIED COMPARISON

YEAR AVE#ELKFEDPERDAY ELKCLASSONFEED ELKCLASSOFFFEED ELKCLASSTOTAL

1995 8604 9436 855 10291
1996 9653 10004 385 10389
1997 9403 10736 1232 11968
1998 8070 8494 1015 9509
1999 6875 7300 1151 8451
2000 5849 5054 2526 7580
2001 5242 6128 1396 7524
2002 6036 6366 1199 7565
2003 6213 6992 1519 8511
2004 5963 5876 1032 6908
2005 5021 4969 2392 5689
2006 6027 6730 600 7330
2007 6115 7279 735 8014
2008 7390 7947 960 8907
2009 7310 7269 655 7924
2010 5454 4348 1093 5441
2011 7468 7746 313 8059
2012 7024 7360 592 7952
2013 6397 6285 1207 7492



AVE#BISONFEDPERDAY

199
243
294
366
398
426
391
554
549
629
483
880
830
838
657
635
698
554
708



year start end daysfed swe fp isf jeh
2006 13 80 68 5.4 15468 300 12777
2007 14 111 98 6.0 12374 300 12582
2008 27 100 74 7.5 16414 300 12550
2009 43 83 41 4.4 17635 300 11691
2010 5 105 100 11.4 13653 300 11978
2011 33 88 56 5.6 18907 300 11982
2012 31 84 54 8.5 11677 300 11200
2013 35 91 57 5.3 10885 300 11600
2014 19 NA NA 6.2 16517 300 NA



meanelkfed totalelk
6115 415820
7390 724220
7310 540940
5454 223614
7468 746800
7024 393344
6397 345438
8100 461700

NA NA



 

 
Figure 2. Winter Counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2016. 
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Winter Feeding of Mule Deer 
 

 
INTRODUCTION 
 
Providing emergency winter supplemental feed to big game ungulates has long been a topic of 
discussion, debate, and most certainly controversy.  deVos et al. (2003) and the Western 
Association of Fish and Wildlife Agencies (WAFWA) advise supplemental feeding should be 
avoided.  Baker and Hobbs (1985) concluded that providing a nutritionally acceptable 
supplemental ration to mule deer during winter when food is limited can reduce mortality. But, 
they also caution that even unlimited feeding (i.e., ad libitum) failed to eliminate substantial 
winter losses and it may be impossible to reduce total mortality below 20%.  Dunkley and Cattat 
(2003) have perhaps best summarized the disparity of opinions regarding winter feeding, “The 
human social effects of providing food to wildlife concern numerous issues (economics, human 
safety, wildlife ownership, etc.), and perceptions regarding specific issues can be quite disparate. 
The science-based information is limited in part because philosophical differences lie at the root of 
many of the issues and science is not the appropriate tool for resolution.”  Whenever it is decided to 
provide supplemental feed to deer, it is critical that it is conducted with consideration of dietary 
needs and mule deer physiological requirements.    
 
The winter feeding of mule deer in the western United States became center stage in most states 
during the winter of 1948-49.  In Colorado, wildlife biologists evaluated a winter-feeding 
program in the Gunnison Valley from 1938-42.  They found in a single winter (1941-42), despite 
feeding both alfalfa hay and commercial livestock concentrates, 5,000 deer died at feed grounds 
despite or because of the winter-feeding program (Carhart 1943, Hunter and Yeager 1949).  In 
Wyoming, deer and antelope were fed during the winters of 1949, 1972, 1973, and 1979.  The 
Wyoming Game and Fish Department (WGFD) did not feed deer during the winter of 1983-84, 
even though most other western states did.  Conditions in Wyoming were severe that winter, but 
not as severe as in other states.  Managers recognize periodic bad winters are inevitable, 
inescapable and mule deer have evolved and persisted through many bad winters.  Other states, 
even those that fed deer during that winter, heralded the WGFD’s decision to not feed as the 
right thing to do for a variety of reasons.   
 
During the 2007-08 winter, Colorado Division of Wildlife (CDOW) fed mule deer in the 
Gunnison area.  At the peak of activity, CDOW estimates they were feeding 9,600 to 9,800 deer 
per day.  Elk were supplemented with hay in order to bait them away from deer feeding sites.  
Total feeding operation costs by the end of May were approaching $2.25 million.  A further 
breakdown of this estimate shows $1.6 million for equipment, deer feed, hay for baiting elk, and 
other materials and $617,000 for personnel expense.  It was speculated that despite the feeding 
effort, severe deer loss would be inevitable unless snow conditions improved significantly and 
quickly.  To date, there has been no evaluation whether or not this operation was effective in 
reducing deer mortality (Masden, pers. comm.).   
 
Utah Division of Wildlife Resources also fed mule deer during the 2007-08 winter.  They based 
their decision to feed on the body condition of road-killed deer, snow depth and average daily 
temperatures compared to the 30-year averages, habitat condition based on a qualitative 
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evaluation of shrub quality, and the amount of vegetation emergent above the snow.  Utah started 
feeding when snow depths reached a level above the 30-year average and covered most of the 
existing shrubs on poor quality winter range.  Utah’s program used various feeds, including the 
specialized pellet product, hay, corn, and alfalfa pellets.  Generally, those deer fed the 
specialized pellet did better than those fed other products.  Fawn survival in herds that were 
supplemented ranged from 27% to 69% and decreased from south to north corresponding to 
increasingly severe conditions.  Adult survival was not measured, but was below normal.  
Overall, fawn survival rates were much lower near feed sites than on adjacent ranges where no 
feeding took place.  
 
The Wyoming Game and Fish Commission’s (WGFC) Mule Deer Initiative does not identify a 
strategy to implement the supplemental feeding of mule deer in Wyoming.  It does address the 
need to consider supplemental feeding when the effects of severe winter weather could result in 
the loss of a subpopulation (Mule Deer Working Group 2007):   
 

“Consequently, while supplemental feeding can save some deer, it is an inefficient and 
often times ineffective means of increasing deer survival during severe winters.  
However, the primary cause for winter starvation is poor habitat conditions and 
sometimes too many deer. Nevertheless, there have been and undoubtedly will be some 
winter conditions so severe that if feeding is not implemented, entire subpopulations 
could essentially be lost.  In these situations, feeding programs need to be implemented 
as far in advance as feasible of the onset of malnourishment and usually require a long-
term (three to four month) feeding commitment.  When such actions are being 
considered, mule deer managers need to also consider the potential impacts of increased 
disease prevalence due to increased deer densities and disruption of mule deer movement 
patterns and migrations.” 

 
It needs to be made clear the science of wildlife feeding, particularly mule deer, is very complex 
and most certainly incomplete.  Information gaps exist.  Nevertheless, current information 
appears sufficient to conclude that the potential for negative ecological effects as a result of 
artificial feeding is high. Finally, our current understanding of the specific mechanisms operating 
between cause (feeding) and effect is often too crude to allow accurate prediction of the nature or 
magnitude of effect (Dunkley and Cattet 2003).   
 
 
MULE DEER PHYSIOLOGY 
 
To better understand the issue of supplemental feeding, one needs to understand the mule deer’s 
digestive system.  Mule deer are ruminants with a four-part stomach. The first stomach is called 
the rumen, a large storage chamber that reduces bigger pieces of food to smaller pieces through 
microbial action, much the same way that a compost pile's microbes begin to break down leaves. 
Microbes are decomposers that break down matter into nutrients and minerals that plants and 
animals reuse.   While resting, mule deer regurgitate or "spit up" food from the rumen, and re-
chew their food.  This is necessary to make the food they eat smaller, so it can pass on to the next 
stomach, the reticulum.   The reticulum does two things. First, it acts as a filter, sending larger 
particles back to the first stomach for additional breakdown. And second, it breaks down the cell 
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walls of plants, and then passes the smaller food particles to the third stomach, the omasum.  The 
omasum also acts as a filter, sending particles that are too large back to the reticulum. The third 
stomach absorbs water and compacts the smaller food particles for the fourth stomach, the 
abomasum.   The fourth stomach is a true stomach that functions much like a human stomach, 
where food is digested with acids and the nutrients are absorbed through the intestines.  

Because of the number of stomachs, mule deer can get a large amount of protein and nutrients 
from the foods they eat. But this comes at a cost.  The microbes that break down the food in a 
mule deer's stomach are very specific and sensitive to the types of food the mule deer eats.  Some 
microbes are good at breaking down woody plants, while others break down forbs.    

A mule deer's digestive tract is smaller and more sensitive than other ungulate species such as 
elk.  Because mule deer have smaller ‘stomachs’ relative to their body size and pass food items 
more quickly, ecologists often refer to mule deer as concentrate feeders that select and require 
plants that are easily digestible, are high in starch, protein and fat, and are low in fiber.  Natural 
climatic changes such as drought or excessive precipitation, which quickly change the quality 
and diversity of a mule deer’s diet, can result in malnourishment or starvation.  It is critical any 
supplemental feeding program be initiated well in advance of any noticeable body condition 
decline and it must provide the right type of feed so the mule deer digestive system’s micro-flora 
can properly acclimate to different feeds.  This excludes the use of hay as a suitable supplement 
for deer.  Of equal importance, the feeding program must be continued until deer have access to 
native forage (Baker and Hobbs 1985).   

 
COLORADO, UTAH AND IDAHO POLICY 
 
In Colorado, winter feeding may be initiated when (Appendix A):  

“Winter conditions in any area are such that the estimated cost of damage to private 
property will exceed the cost of feeding to prevent that damage and other preventative 
measures have been ruled impracticable, inappropriate or ineffective, or if the predicted 
winter-related mortality exceeds thirty percent (30%) of the adult female segment of a 
major big game population.” 
 

In Utah, supplemental feeding can be used under certain circumstances as a tool to help 
accomplish the following, especially in the short-term (Appendix B): 

1. Control big game (primarily elk and deer) damage in agricultural areas, (e.g. dairies, 
feed lots, orchards) until a better long-term solution can be sought; 

2. Promote public safety by drawing animals away from highways and urban areas; 
3. Maintain parent stocks of big game populations; and 
4. Relieve stress on populations in short-term severe emergencies. 

The Utah policy does not provide specific triggers to initiate feeding. 
 
In Idaho, the commission recognizes big game populations should be maintained under natural 
conditions and by naturally available forage.  They also have established that winter-feeding is 
appropriate under certain criteria (Appendix C): 

1. Actual or imminent threat of depredation to private property. 
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2. Threat to public safety, including traffic hazards. 
3. Excessive mortality that would affect the recovery of the herd. 
4. Limited or unavailable winter forage caused by fire or unusual weather. 

This policy delegates additional authority to the regional supervisor to develop additional 
guidelines within the criteria listed based on local conditions and public input, to initiate winter 
feeding, and to expend funds. 
 
 
ANTICIPATED COST 
 
The cost of feeding deer in Wyoming is estimated to be $2,835.295 per wintering deer 
population.  This estimate is based on feeding 8,000 to 9500 deer (or $300-350/deer) for 130 
days.  This estimate includes: 
 
 Personnel costs: $1,546,750   
  Wages for 50 personnel (45,000 hours @ $20/hr) = $900,000 
  Lodging (25 rooms @ $91/night ) = $295,750 
  Per Diem ($54/person/day) = $351,000 
 
 Feed costs: $441,640 
 
 Equipment costs: $808,405 
 
 Miscellaneous costs: $38,500 
 
Appendix D provides a detailed description of the costs included in this estimate. 
 
 
CONSIDERATIONS  
 
Pros: 
 

1. Supplemental feeding may help some mule deer make it through a severe winter.   
Some winters are so severe that a significant number of deer will die potentially 
threatening a significant portion of a population with elimination.  In these unusual and 
extreme situations, there may be a benefit from feeding deer (WAFWA 2003).  

2.   Positive public relations.  The primary benefit of the program is public relations.  Public 
opinion often supports feeding of deer during severe winter conditions. Supplemental 
feeding during severe winters is often regarded as a positive management action.  Not 
only does it give the sense that the department and the public are helping deer survive the 
winter, but it also allows the public to become involved in the deer feeding program.  

3. Alleviate damage concerns.  Because resources are limited during severe winters, 
feeding wildlife can alleviate competition with domestic livestock or curtail wildlife use 
of stored crops. 

4. Minimize deer/vehicle collisions.  Deer feeding when conducted in strategically placed 
locations or stations can lure deer away from highways and other roadways. 
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Cons: 
 
1. Uncertain effectiveness.  The efficacy of increasing mule deer survival through 

supplemental feeding programs is yet to be determined. In 2008, Utah demonstrated fawn 
survival was actually lower nearer to deer feeding sites and that adult survival, though not 
measured, was below normal. After Colorado’s 2008 feeding program in the Gunnison 
Valley, it is still unclear whether the feeding program resulted in significant increases in 
deer survival.  There is speculation that of those deer that did survive and were able to 
leave the winter range, many likely succumbed to starvation once on transition or 
summer range due to changes in diet and depressed physiological condition.  

2. Timing and Commitment.  Any program to supplementally feed mule deer must begin 
in advance of deer body condition decline.  This is critical and if started after this time, 
any probability of success is minimal.  Also, feeding mule deer requires a three to four 
month commitment.  Some recommend continuing feeding until deer have access to 
native forage (Baker and Hobbs 1985).  It has to be started before poor range conditions 
and severe weather cause malnourishment, and must be continued until range conditions 
can support the herd.  Further, because of public sentiment future commitment may be 
irreversible even if the results are marginal.  Once deer feeding programs are started, the 
public expects them to continue in following winters.   

3. Cost.  Providing supplemental feed is extremely expensive, both in materials and 
manpower.  Feeding may or may not be considered feasible from an economic 
perspective, depending on cost per animal saved.  It is estimated it would cost $2.84 
million to feed 8,000-9,500 deer.   

4. Habitat Impacts.  Supplemental feeding, if successful, can cause a population of mule 
deer to increase beyond the capacity of the range to support it. This causes over-browsing 
of existing shrubs and forbs that has long-term effects on the range’s ability to sustain 
deer numbers. Many areas, particularly those in drier climates, take decades and often 
centuries to recover from over-browsing.  

5. Long-term population viability.  Deer populations have evolved with severe winters.  
Providing supplemental feed could disrupt natural selection, which maintains the viability 
of a population by eliminating those individuals unable to endure such conditions.  There 
may be long-term consequences to genetic vitality of the population if deer that would 
have otherwise perished, persist in the population.     

6. Disease transmission.  Mule deer and other big game animals fed by humans concentrate 
at feeding sites, where disease (i.e., CWD, tuberculosis, EHD, adenovirus, etc.) outbreaks 
can affect a large number of animals and effectively negate the potential benefits of the 
feeding program.   

7. Concentrated predation.  Deer artificially concentrated at feeding sites or stations, may 
become increasingly susceptible to unnatural levels of predation that could negate any 
positive effects of the feeding program and result in decreased survival rates.   

8. Negative public reaction.   There is segment of the public that is becoming increasingly 
vocal in their opposition to Wyoming’s elk feed grounds.  While elk feed grounds have 
purposes beyond those of a deer feeding program, these groups would likely react 
negatively if we began a long-term winter feeding program for mule deer.  
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Although information gaps exist, current information appears sufficient to conclude the potential 
for negative ecological effects as a result of supplemental feeding of deer is high. Nevertheless, 
our current understanding of the specific mechanisms operating between cause and effect is often 
too crude to allow an accurate prediction of the nature or magnitude of the effect.   
 
If the Commission wishes to establish a mule deer winter feeding program, the Department will 
need to develop a policy to establish appropriate parameters and triggers for program 
implementation.   
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1998-2008 data obtained from forage production ACCESS database (2006 Forage calculation database.mdb); TOTAL TONS corrected to be sum of herbaceous+woody; 
2009-  data calculated using 2009 forage production calculations.xls
Differences in NER acres due to exclusion of fallow cultivated acreage 2000-2005
YEAR NERACRES HERBACEOUStons GRASStons FORBtons WOODYtons WEEDtons TOTALtons

1998 24299 19647 17655 1849 1344 170 21018
1999 24299 15850 13904 1924 3120 0 18948
2000 23752 11299 9879 1304 2189 116 13488
2001 23752 9059 7641 1353 2230 65 11289
2002 23924 9531 7980 1323 4571 228 14102
2003 23924 6710 5185 1307 3923 218 10633
2004 23924 19597 16324 2927 5153 345 24749
2005 23924 17990 15881 2011 3998 98 21988
2006 24229 15468 12757 2523 3505 187 18972
2007 24229 12374 10019 2310 2861 45 15235
2008 24230 16414 13087 3272 4009 57 20425
2009 24231 17635 15100 2524 3809 11 21444
2010 24231 13653 11374 2241 2335 37 15987
2011 24231 18907 15677 3226 2445 4 21352
2012 24231 11677 9873 1800 1844 7 13524
2013 24231 10885 8834 2030 2822 21 13708
2014 24234 16517 13978 2816 3712 23 20195

MEAN 24110 14307 12068 2161 3169 96 17474
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Herbaceous forage (tons) and monthly precip from Jackson weather station (in)
See 2009 Forage Prodcution Report regarding pre-1998 versus 1998 to current differences
YEAR Herbaceou May June July August Total mayplusjune may_to_jul

1986 17,599 1.56 0.22 1.53 1.09 4.4 1.78 3.31
1987 14,821 3.63 0.71 3.05 1.16 8.55 4.34 7.39
1988 14,791 1.67 0.09 0 0.45 2.18 1.76 1.76
1989 20,825 2.32 0.26 0.07 2.31 4.96 2.58 2.65
1990 20,019 1.51 1.07 1.01 0.68 4.27 2.58 3.59
1991 20,452 2.78 0.87 0.95 1.25 5.85 3.65 4.6
1992 19,288 0.83 1.47 1.31 0.62 4.23 2.3 3.61
1993 27,584 3.7 2.46 3.26 2.06 11.48 6.16 9.42
1994 18,796 1.92 0.35 0.21 1.47 3.95 2.27 2.48
1995 22,731 3.66 1.65 1.63 1.33 8.27 5.31 6.94
1996 21,189 2.63 1.19 0.34 0.2 4.36 3.82 4.16
1997 23,141 2.13 2.41 2.93 1.43 8.9 4.54 7.47
1998 19,647 1.51 4.19 1.14 1.28 8.12 5.7 6.84
1999 15,850 1.71 3.06 0.58 0.99 6.34 4.77 5.35
2000 11,299 1.62 1.1 0.97 0.98 4.67 2.72 3.69
2001 9,059 0.79 0.74 0.46 0.3 2.29 1.53 1.99
2002 9,531 0.73 1.08 1.06 0.19 3.06 1.81 2.87
2003 6,710 1.08 0.32 0.42 1.29 3.11 1.4 1.82
2004 19,597 2.35 2.21 1.25 2.53 8.34 4.56 5.81
2005 17,990 2.72 2.17 0.15 1.36 6.4 4.89 5.04
2006 15,468 1.01 1.42 0.71 0.94 4.08 2.43 3.14
2007 12,374 0.23 0.4 0.7 2.7 4.03 0.63 1.33
2008 16,414 1.75 0.97 0.25 0.17 3.14 2.72 2.97
2009 17,635 0.47 3.8 0.98 0.91 6.16 4.27 5.25
2010 13,653 1.55 2.76 0.84 2.07 7.22 4.31 5.15
2011 18,907 2.63 2.12 0.29 0.99 6.03 4.75 5.04
2012 11,278 1.62 0.2 1.54 0.04 3.4 1.82 3.36
2013 10,885 0.91 0.33 0.98 0.5 2.72 1.24 2.22
2014 16,517 0.69 1.55 0.48 2.37 5.09 2.24 2.72

1986-2014 16,691 1.78 1.42 1.00 1.16 5.37 3.20 4.21
1998-2014 14,283 1.37 1.67 0.75 1.15 4.95 3.05 3.80

2011-2012 estimated by Farnes modeling hisoric relationship between Jackson and other stations

y = 0.0004x - 0.4415 
R² = 0.6148 
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May-August Jackson Precipitation (in) versus Refuge-wide 
Herbaceous Production (tons), 1998-2014 
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Agenda 

Briefing with Regional Directors 

National Park Service and U.S. Fish and Wildlife Service 

Elk/Bison Management  

May 7, 2015 

 

Briefing Objective – Ensure common understanding of each agency’s approach to elk and bison 
management under the Bison and Elk Management Plan (BEMP); provide status updates for the 
BEMP Adaptive Management Plan and the Grand Teton National Park (GTNP) lawsuit.   

Introductions 

Background 

 History of Bison and Elk Management Plan (NER Manager and GTNP Superintendent) 
 Current Elk/Bison herd status and trends – Manager/Superintendent 

Key Topics for discussion 

 Adaptive Management Plan status and direction – Manager/Superintendent 
 Refuge hunt program/Reduction hunt on GTNP – Manager/Superintendent 
 Position of the State of Wyoming – Manager/Superintendent 
 Status of lawsuit – Superintendent 

Questions and Discussion with NPS/FWS Leadership 

Recommendations and next steps 

Adjourn 



fdgrnd year begin end days
alkali 1976 64 170 106 0
alkali 1978 65 156 91 0
alkali 1979 63 162 99 0
alkali 1980 76 165 89 0
alkali 1982 48 167 119 0
alkali 1983 77 170 93 0
alkali 1984 62 169 107 0
alkali 1985 77 154 77 0
alkali 1986 68 146 78 0
alkali 1987 83 167 84 0
alkali 1988 79 159 80 0
alkali 1989 52 170 118 0
alkali 1990 70 153 83 0
alkali 1991 17 157 140 0
alkali 1992 65 136 71 0
alkali 1993 65 172 107 0
alkali 1994 62 166 104 0
alkali 1995 66 156 90 0
alkali 1996 87 169 82 0
alkali 1997 87 169 82 0
alkali 1998 52 171 119 0
alkali 1999 76 166 90 0
alkali 2000 75 167 92 0
alkali 2001 77 147 70 0
alkali 2002 57 147 90 0
alkali 2003 63 164 101 0
alkali 2004 84 156 72 0
alkali 2005 49 143 94 0
alkali 2006 74 121 47 0
alkali 2007 58 130 72 0
alkali 2008 79 166 87 0
alkali 2009 131 161 30 0
alkali 2010 108 137 29 0
alkali 2011 46 169 123 0
alkali 2012 81 144 63 0
alkali 2013 62 133 71 0
fishcrk 1976 66 166 100 0
fishcrk 1978 67 158 91 0
fishcrk 1979 65 166 101 0
fishcrk 1980 76 165 89 0
fishcrk 1982 64 170 106 0
fishcrk 1983 68 177 109 0
fishcrk 1984 63 168 105 0
fishcrk 1985 76 164 88 0
fishcrk 1986 68 149 81 0
fishcrk 1987 83 167 84 0



fishcrk 1988 79 162 83 0
fishcrk 1989 52 170 118 0
fishcrk 1990 72 162 90 0
fishcrk 1991 75 164 89 0
fishcrk 1992 64 143 79 0
fishcrk 1993 66 143 77 0
fishcrk 1994 107 166 59 0
fishcrk 1995 45 171 126 0
fishcrk 1996 64 168 104 0
fishcrk 1997 51 170 119 0
fishcrk 1998 77 166 89 0
fishcrk 1999 75 162 87 0
fishcrk 2000 79 155 76 0
fishcrk 2001 57 147 90 0
fishcrk 2002 75 103 28 0
fishcrk 2003 84 131 47 0
fishcrk 2004 57 134 77 0
fishcrk 2005 67 130 63 0
fishcrk 2006 73 123 50 0
fishcrk 2007 59 136 77 0
fishcrk 2008 79 165 86 0
fishcrk 2011 45 143 98 0
fishcrk 2012 82 144 62 0
fishcrk 2013 61 135 74 0
patrolcb 1976 64 162 98 0
patrolcb 1978 64 156 92 0
patrolcb 1979 64 158 94 0
patrolcb 1980 74 166 92 0
patrolcb 1982 58 171 113 0
patrolcb 1983 79 169 90 0
patrolcb 1984 62 143 81 0
patrolcb 1985 77 138 61 0
patrolcb 1986 68 139 71 0
patrolcb 1987 83 155 72 0
patrolcb 1988 84 163 79 0
patrolcb 1989 57 171 114 0
patrolcb 1990 70 145 75 0
patrolcb 1991 75 152 77 0
patrolcb 1992 65 125 60 0
patrolcb 1993 66 171 105 0
patrolcb 1994 102 151 49 0
patrolcb 1995 33 155 122 0
patrolcb 1996 71 164 93 0
patrolcb 1997 57 170 113 0
patrolcb 1998 77 165 88 0
patrolcb 1999 77 167 90 0
patrolcb 2000 78 151 73 0



patrolcb 2001 57 148 91 0
patrolcb 2002 75 148 73 0
patrolcb 2003 84 148 64 0
patrolcb 2004 59 149 90 0
patrolcb 2005 64 151 87 0
patrolcb 2006 73 162 89 0
patrolcb 2007 58 145 87 0
patrolcb 2008 79 167 88 0
patrolcb 2010 108 138 30 0
patrolcb 2011 72 142 70 0
patrolcb 2012 81 144 63 0
patrolcb 2013 61 152 91 0



Feedground Initiation Date Termination Date
Alkali 10 January (18.8) 7 April (13.5)
Fish Creek 9 January (12.3) 4 April (17.1)
Patrol Cabin 11 January (13.5) 4 April (11.6)



Total Days
89 (23.5)
85 (21.0)
84 (19.0)
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INTRODUCTION 
 
 
 Scott Werbelow, Brad Hovinga, Matt Withroder and Kelly Todd were assigned to 
travel to Gunnison, Colorado, and meet with Colorado Division of Wildlife (DOW) 
employees regarding deer feeding that had been initiated in the Gunnison Valley area.  
Our purpose was to observe as much of the DOW’s deer feeding operations as possible 
and learn how they are managing their deer feeding program.  We traveled from 
Wyoming to Colorado on January 22, 2008, and immediately met with Colorado DOW 
personnel upon our arrival.  January 23rd and 24th were spent assisting with feeding 
operations in the Gunnison area and meeting with various DOW employees to discuss 
logistics of the feeding operation. 
 
 
HISTORY/BACKGROUND 
 
 
 Gunnison, Colorado, is located in a high elevation mountain valley in west central 
Colorado.  Gunnison is a city of approximately 5,400 people at an elevation of 7,703 feet.  
Deer populations in the Gunnison Valley do not migrate to any great extent.  Migration 
routes are typically only 20 to 30 miles in length, as the deer move from the higher 
mountain elevations to the foothills of the valley.  South facing slopes in the valley 
generally provide adequate forage for wintering wildlife during average winters.  Urban 
development in the valley is expanding and the number of subdivisions are increasing in 
the foothills. Climatic conditions can be harsh in the winter months.  The Gunnison 
Valley will typically have inversion weather patterns that trap cold air in the valley for 
extended periods of time, resulting in very cold temperatures.   
 
 During our time in the Gunnison Valley, snow conditions and cold temperatures 
appeared to be having a substantial impact on wintering wildlife.  Temperatures were 
typically between 10 and 15 degrees during the daytime and lows were between –15 and 
–20 degrees at night.  The valley had received around 50 to 60 inches of snow in recent 
weeks and in most places snow depths were between 20 and 30 inches. Cold 
temperatures and wind have created snow crusting, which has decreased forage 
availability.  Where sagebrush was exposed, only the tops of the plants were visible.  In 
most places, very little brush was exposed above the snow.  Although most deer still 
appeared to be in fairly good shape, we observed deer that were already starting to show 
signs of decreased body condition and several dead deer carcasses were noted.   
 
 The mule deer population in the Gunnison area is slightly over the management 
objective of 21,000 deer.  The DOW officials currently estimate the deer population to be 
around 23,000.  Buck/doe ratios are very high at 50+ bucks per 100 does.  The high 
buck/doe ratio and deer population is a function of the political environment in the 
Gunnison area.  The DOW would prefer to manage for a lower 40-45 buck ratio.  
Managing the population toward objective has been difficult due to the lack of public 
support for female harvest.   
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During the week that we were in Gunnison, the DOW estimated that they were 
feeding between 5,500 and 6,000 deer.  The feeding goal was to provide supplemental 
feed for 8,000 deer, or approximately one-third of the current population.   
 
The Colorado DOW has now fed deer on four occasions.  The feeding operations were 
initiated during the winters of 1978-79, 1983-84, 1996-97 and 2007-08.  During the 
winters of 78-79 and 83-84, the DOW fed alfalfa hay with very limited success and high 
deer mortality.  This led to the development of the deer feed that they use today.  Today 
they are using a supplemental feed, in pellet or wafer form, that was developed by 
researchers from the Colorado DOW.  The DOW developed the deer feed recipe and 
contracted with Ranch-Way Feeds in Fort Collins, Colorado, to produce the product.  The 
supplemental feed is designed to be fed at a rate of 1 to 3 lbs./deer/day, usually starting 
with 1 lb. and increasing to 2 or 3 lbs. over time. 
 
 
LOGISTICS/METHODS 
 
 
 The Gunnison feeding operation is being conducted by DOW Regional personnel, 
with assistance from other personnel from around the state.  In addition, approximately 
300 volunteers have signed up to help with the day-to-day feeding operations.   DOW 
administration is using an “Incident Command” style system to manage operations, 
similar to how the USFS manages fire fighting operations.  A diagram at operation 
headquarters displays the command hierarchy so that all personnel can see exactly who is 
in charge of each aspect of the feeding program.  In Colorado, the regional supervisor is  
the Incident Commander.  The command center is designed to track feeding/bait sites, 
feed orders/distribution, equipment locations, damage locations, volunteer signup and 
various expenditures.  GIS mapping of feeding sites and access routes was an important 
component of the command center.  Large topographical maps of the entire feeding area 
were on display at the command center providing useful information for DOW personnel, 
as well as the public. 
 
 Large scale wildlife feeding operations are expensive.  The Colorado Wildlife 
Commission made a special appropriation of $160,000 to get the feeding program started.  
The Colorado DOW has since received a $1.7 million appropriation from the governor to 
help with the costs associated with feeding.   In addition, the DOW has set up a donation 
process on their website that has been effective at collecting public donations. 
 
 The feed cost associated with feeding the target goal of 8,000 deer is $2,880 per 
day at 2 lbs feed per deer/day, or $86,400 per month.  One 50 lb bag of deer feed costs 
around $9.00.  Feed cost per ton is $360.00.  In addition to the cost of the deer feed, 
personnel time and equipment costs need to be included in the final figures.   
 
 The Colorado DOW has created a policy to guide emergency feeding operations.  
The DOW has determined that they will initiate emergency deer feeding operations when 
they can project that they will lose 30 percent of the adult deer in the population.  When 
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emergency feeding in initiated, it will be conducted for a period of 30 days.  After the 
first 30 day phase, the program is evaluated to determine if feeding operations are still 
needed.  If it is determined that the continuation of feeding operations are warranted, 
feeding will continue for another 30 day phase before being evaluated a second time. The 
policy also states that no deer feeding will take place in areas where CWD has been 
detected.  
 
 The Gunnison area has been divided up into feeding areas, with each area being 
under the direction of the local game warden.  The number and location of feeding sites is 
determined by the local warden in his/her respective district.  Feeding sites are to be 
located a minimum of ¼ to ½ mile away from roads and fences.  In order for a feeding 
site to be established, a minimum of 15 deer are required to be present at a potential 
location and the site must be approved by local DOW personnel.  Feeding sites are 
operated by both DOW personnel and volunteers, depending on their location and access 
requirements.  Volunteers are closely monitored and issued feed on a daily, or sometimes 
weekly basis, to insure appropriate use of DOW deer feed.  DOW personnel typically 
work in 2 person teams for 4 days at a time while conducting feeding operations.  These 
teams have alternating schedules so that there is a constant self-retraining by the teams 
for site location, feeding amounts and landowner contacts.  This process alleviates the 
need for local personnel to retrain feeding teams every 4 days.   
 
 As of the last week of January, the DOW had established 60 deer feeding sites, 8 
elk “baiting” sites and 3 antelope feeding sites.  They were feeding 5,500 to 6,000 deer 
and felt they were increasing 400 to 500 deer per day.  Approximately 100 antelope were 
being fed between 3 sites, one of which was at nearly 9,000 feet in elevation.  The 
purpose behind the elk feeding sites is to “bait” elk away from deer feeding sites in an 
effort to keep them separated and eliminate any competition.  DOW was adamant that 
they were not “feeding” elk for nutritional purposes.  Approximately 2,000 elk were 
being “baited” on 8 sites.  
 
 Equipment used by the DOW for feeding operations included several 
snowmobiles, 6 snowcats (two of which were working at the time) and a helicopter.  
Snowcats are used to pack down snow at feeding sites where snowmobiles are utilized to 
distribute feed, and also to haul large payloads of feed to more remotes sites.  A large 
helicopter is used for remote hay drop sites for elk.   
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Figure 1 Feeding deer from snowmobile 

 
The deer feed is packaged in 50 lbs bags of pellets or wafers.  Most of the feed 

delivery is by snowmobile.  Distributing the pellet feed by snowmobile is fairly easy with 
a driver and a second person distributing the pellets or wafers from the back of the 
machine.  The pellets/wafers are fed out in a line on a hard packed snowmobile or 
snowcat trail.  In some cases, small amounts of alfalfa hay were used to attract deer to the 
feedlines, due to the deer not recognizing the pellets/wafers as food.  In other situations, 
feed is delivered on foot with a pull sled.  This method is typically used by volunteers 
that are assisting with feeding sites in close proximity to town and don’t have access to 
other equipment.   

 

 
Figure 2  Deer feed in wafer form. 
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Personnel assigned to feeding operations are required to check-in and check-out 
with the Command Center at the beginning and ending of each day’s shift.  This is done 
for both safety and accountability purposes.  Personnel also advise the Command Center 
by radio when they have completed feeding at one location and are en route to another 
feeding site.  At the completion of each days feeding, each person is required to complete 
a “Gunnison Winter Feeding Log” form.  This form contains information including the 
feeding site name, names of feeders, starting and ending times, amount and type of feed, 
equipment used, animal counts, mortality counts and any observer comments.  This 
information is entered into a database daily and appears to be an excellent way to track 
activities at all feeding sites and establish trends.  This database allows DOW officials to 
quickly and easily access information to provide updates to the public, media and other 
Department personnel.   

 
 
 
SUMMARY 
 
 
 It was clear that the Colorado Division of Wildlife would prefer not to be feeding 
deer, but due to the political environment, there were few alternative options.  Colorado 
DOW is operating an extremely efficient and organized feeding program.  Their use of 
the Incident Command operational approach leads to improved communication and 
coordination between DOW personnel and provides a clear direction for the operation. 
DOW personnel that we visited with highly recommend sending our supervisors to 
incident command training. The creation of their emergency feeding policy appears to be 
a proactive approach, as it addresses issues such as CWD and deer feeding.  
 
 Although the feeding operation is well designed and successfully implemented, 
success at decreasing winter losses may be minimal.  We observed widespread deer 
distribution without any large concentrations of deer.  It seemed that we drove past 500 
deer to feed 100.  DOW officials stated that when they fed deer during the winter of 
1983-84, deer concentrations were much different.  On one feeding site that we visited, 
deer numbers varied between 100 –150 deer.  During the winter of 83-84, that same site 
fed as many as 2,100 deer.  We agreed that the Gunnison area would see substantial 
winter loss if conditions don’t improve, regardless of the feeding operation.   
 
 Colorado DOW has conducted substantial research on the feeding of wild mule 
deer.  We suggest that Wyoming conduct a review of Colorado’s research on deer 
feeding and possibly implement an independent study of Colorado’s deer feed at one of 
our research facilities.  If we enter into an emergency deer feeding situation, it would be 
beneficial to have conducted some of our own research into the viability of supplemental 
feeding of mule deer. 
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Figure 3 Deer feed tag 

 
 

 There were several logistical issues that we noted as important to a large scale 
feeding operation.  Both interagency and intraagency communication are viewed as 
critically important.  The ability to communicate and have good working relationships 
with local federal agencies is paramount.  The coordination of work to obtain feeding 
agreements, create winter range closures to protect wintering wildlife and provide law 
enforcement efforts in support of those winter range closures is extremely important.  
Relationship building with local landowners is also proving to be valuable for the DOW 
in starting and maintaining feeding operations on private lands.  An interesting aspect to 
protecting wintering wildlife and feeding operations is that the Division of Wildlife has 
the ability to close areas to hunting and “wildlife-related” activities.  Colorado Wildlife 
Commission Regulation Chapter 0, Article XI-020-E-6 provides this ability to “protect 
time sensitive wildlife use of lands”.  This closure includes hunting, trapping and even 
the collection/possession of shed antlers from big game animals.   
 
 In talking with various DOW personnel, it became obvious that the most 
important aspects of their feeding programs came down to the use of the “Incident 
Command” operational technique and building strong relationships with local federal 
agencies and private landowners.  It was also recommended that agencies keep detailed 
snow and temperature records to aid in estimating winter severity for current and future 
emergency feeding operations.  DOW field personnel use the Riney Body Condition 
Estimate as a field technique to assess physical condition of ungulates.  DOW 
administrators claim the RBCE has been a beneficial technique for their field personnel 
to use when estimating how deer are holding up to winter conditions.   
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 There are a couple final issues to be of concern when considering implementation 
of an emergency deer feeding operation.  First, if you feed deer on a given year, the 
public pressure to feed begins each following year with the first snowfalls of the winter 
season.  Colorado has experienced this nearly every year since feeding during the winter 
of 1978-79.  It was said that the calls to feed start to come in with the first snowflake.  
Second, if you choose to conduct emergency feeding in one location, the public pressure 
to initiate feeding operations in other places is substantial.  
 

Deer feeding operations appear to be large scale and expensive programs.  
Implementation of a deer feeding operation in Wyoming would likely be a task force 
style use of personnel and would be time consuming for local wildlife managers.  
Consideration for personnel time and expenses will be important. 
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Differential Harvest Availability among Summering Segments of the Jackson Elk Herd 

Aaron Foley, Eric Cole, Doug Brimeyer, Sarah Dewey and Paul Cross 

Executive Summary 

1) Hunt Area 79 was used almost exclusively by the long-distance migrants (TW and YNP) 

whereas HA 78 was used almost exclusively by the resident elk (WBC). 

2) Vulnerability was not equal among HAs; HA 78 clearly had the least number of harvests 

relative to number of locations. Only 2% of locations within HA 78 were within the 

Bridger-Teton National Forest. 

3) Reducing the size of the portion of HA 80 eligible for hunting did reduce availability of 

long-distance migrants; however, elk use of subareas within HA 80 was relatively low. 

Further, opportunities to harvest WBC elk were reduced. 

4) Closing Antelope Flats reduced the availability of long-distance migrants and increased 

the availability of resident elk. The increase in harvest availability for the WBC segment 

is likely attributed to change in space use or a high use from few individual WBC elk. 

5) Potential alteration of hunt dates based on relative proportional use among summer 

segments appears to be a fruitless approach as elk entered most HAs concurrently. 

6) Most elk started in the unhunted portion of the Grand Teton National Park and moved 

into NER (HA 77). The resident elk (WBC) moved from HA 78 into NER (HA 77). 

7) Examination of bi-weekly proportional use of elk use in HAs 75 and 79 did not reveal 

any optimum time period to maximize harvest availability of WBC and GT elk while 

minimizing harvest availability of long-distance migrants. 

Introduction 

There are 5 primary summer segments of the Jackson Elk Herd: Yellowstone National Park 

(YNP), Teton Wilderness (TW), Wilson to Beaver Creek (WBC), Gros Ventre (GV) and Grand 

Teton National Park (GT). Other research suggests that between 1978 and 2011 the proportion of 

elk that winter on National Elk Refuge (NER) and summer in YNP has declined, and the 

proportion of elk that summer in WBC has increased (Eric Cole, unpublished data). These multi-

decade population trends are of concern to elk and land managers because the data indicate 

numbers of long-distance migratory elk have declined while resident elk (i.e., WBC) have 

increased over time.  

Different population size trends among summer segments necessitate managing the elk herd on a 

segment basis. Because each segment is exposed to recreational hunting, there is value in 

assessing differential harvest availability. Hunt Areas (HA) are locations where elk are available 

for harvest during the hunting season. Therefore, understanding differential availability will give 

managers the opportunity to adjust season dates and/or modify hunt area boundaries to either 

increase or decrease harvest availability for certain summer segments. For example, such an 

approach has been undertaken by the Wyoming Game and Fish Department (WGFD). Two HAs 

have portions closed during the early part of hunt seasons with the aim of minimizing harvest of 
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YNP and TW elk. We used an extensive dataset of elk locations acquired via GPS radio-collars 

to 1) determine whether summer segments have spatiotemporal tendencies which would enable 

modification of hunting seasons or HAs and 2) evaluate whether HA boundary modifications are 

meeting desired elk management objectives.   

Methods 

We analyzed adult cow elk GPS collar datasets collected from 4 separate projects conducted by 

Grand Teton National Park (GTNP) for their Pathways study (Sarah Dewey, unpublished data), 

National Elk Refuge (NER), Iowa State University, and WGFD. These studies occurred during 

2006-2012. Before proceeding with analyses, we converted the time stamp from GMT to MST 

then we tested for potential fix acquisition bias due to habitat differences among HAs. Plots of 

percent of missing locations for each collar against proportional use of each HA did not indicate 

any trends. Further, we compared proportional use of HAs among the different capture sites and 

did not detect a capture site bias. Lastly, because elk may switch HAs to avoid hunting pressure, 

we examined differences in day-time and night-time use of HAs; there were no differences. 

Thus, all data of elk that wintered on NER regardless of capture location were combined for this 

analysis. Elk from the GV summer segment were excluded because they typically migrate to 

NER after elk hunting seasons have closed and sample size was low (N=2). Therefore, inference 

for this analysis was limited to adult cow elk that wintered on NER from the YNP, TW, WBC, 

and GT summer segments. 

Prior to analysis, we removed individuals that were harvested or died during the hunting season 

to prevent truncation issues. To identify which summer segment each individual elk belonged to, 

we used centroids of locations post spring migration (7/1-9/30).  There were a few instances (N = 

4) when an elk was still actively migrating after 7/1. For these individuals, we used centroids of 

locations after the net squared displacement plateaued (when the distance between the NER and 

the elk became consistent).  

For many years, elk hunters have considered a portion of HA 84 to be part of HA 80 (Fig. 1).  

Therefore to be judicious in our harvest availability analyses, we modified the boundary of HA 

80 to include the portion of HA 84. The “artificial” boundary of HA 80 was appended by Doug 

Brimeyer and Eric Cole. The remaining HA boundaries were left intact.  

Figure 1.  Hunt Areas (HA) within our study area.  Entire HA 75 and 80 are delineated with 

heavy black boundaries.  Dotted area within HA 75 illustrates open portion that took effect 

during 2011-2012.  Entire dotted area within HA 80 illustrates open portion that was in effect 

during 2007-2010.  The angled line area within the dotted area within HA 80 illustrates open 

portion that was in effect during 2011-2012. Finally, the black area jutting out of the western side 

of HA 80 is actually part of HA 84 but was considered to be part of HA 80 for this agency report. 
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Below we outline several specific questions and our analytical approaches. 

1- Which summer groups are most available during open season?  For each individual elk, 

we computed proportion of locations during each HA-specific hunt dates then 

constructed box plots. We also plotted number of harvests versus number of locations 

within each HA to assess relative risk. 

 

2- Does closing a portion of HA 75 and 80 alter vulnerability of certain summer segments?  

During 2007-2010, WGFD closed the northern portion of HA 80 during the last ~2 weeks 

of hunting season.  Specifically, the area south of Flat Creek in HA 80 (termed “subarea 

80-07”) remained open.  During 2011-2012, the open portion was again reduced in size; 

hunting was permitted south of Curtis Canyon Road and Goodwin Lake Trail (termed 

“subarea 80-11”) during the latter portion of HA 80’s season (Fig. 1). We compared 

proportion of locations during hunt dates (11/16-11/30) during 2007-2010 and 2011-2012 

to examine how availability changed. Similar hunt season structure changes were 

implemented towards HA 75. During 2011-2012, the area outside Antelope Flats portion 

of HA 75 (termed “subarea 75-11”) remained open for the latter part of the hunting 

season. During hunt dates (11/12-12/3), we compared proportion of locations within the 

entire HA75 during 2009-2010 and within subarea 75-11 during 2011-2012. Comparing 
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these 2 groups should reveal whether the reduction in hunting area altered availability of 

certain summer segments.   

 

3- Does availability vary on a temporal scale among summer segments which would allow 

adjustment of hunt dates? We plotted proportion of locations within each HA of interest 

starting from the first week of hunting season (8/16) and ending during the last week of 

hunting season (1/31). Plotting such locations allows visualization of whether arrival to 

certain HAs varies among summer segments. 

 

4- Should the hunting seasons in the subareas be extended? The objectives of creating 

subareas within HAs 75 and 80 are two-pronged. The closures are aimed toward 

decreasing availability of the long-distance migrants (YNP and TW) and increasing 

availability of the WBC and GT elk. Therefore, the subareas that remain open during the 

latter portion of the hunting season should contain higher proportions of WBC and GT 

elk. We computed proportion of elk locations during the proposed extended hunt dates 

for both subareas 75-11 and 80-11. 

 

5- Should the hunting seasons in HA 75 and 79 be adjusted? We examined bi-weekly 

proportional use to detect whether there would be an optimum hunt date that would 

maximize harvest availability of GT and WBC while minimizing harvest availability of 

YNP and TW elk. 

Results 

After omitting incomplete elk-years and elk that did not winter on NER, remaining data 

consisted of 68 GT, 45 WBC, 6 TW, and 8 YNP elk-years.  

There was pronounced segregation among summer segments among HAs (Fig. 2). Hunt Area 79 

was used almost exclusively by the long-distance migrants (TW and YNP) whereas HA 78 was 

used almost exclusively by the resident elk (WBC). The GT elk were most likely to use HAs 77, 

75, and 84. The NER (HA77), as expected, was represented by each summer segment. 

Figure 2. Box plots of proportional elk locations by summer segments during open season 

specific to each HA.   
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Vulnerability was not equal among HAs; HA 78 clearly acted as a refuge among other HAs 

(Figure 3). 
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Reducing the size of the portion of HA80 eligible for hunting did reduce availability of long-

distance migrants; however, elk use of subareas 80-07 and 80-11 were relatively low. Further, 

opportunities to harvest WBC elk were reduced (Figure 4). 

Figure 4.  Box plots of proportional elk use of subarea 80-07 (South of Flat Creek, 2007-2010) 

and subarea 80-11 (South of Curtis Canyon Road, 2011-2012) during open seasons (11/16-

11/30). No TW elk were collared during the post years.   
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Closing Antelope Flats reduced the availability of long-distance migrants and increased the 

availability of GT elk which suggests a positive management approach; however, HA 75 

received little elk use (Fig. 5). The increase in GT elk use is likely attributed to higher use from a 

small number of elk or reflects a change in space use patterns from 2007-2010 to 2011-2012. 

Figure 5.  Box plots of proportional elk locations during HA 75 hunting season (11/12-12/3) 

prior to (2009-2010) and post (2011-2012) implementation of late-season closure. No data was 

available for TW during the post-adjustment years.  
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Potential alteration of hunt dates based on relative proportional use among summer segments 

appears to be a fruitless approach as elk entered most HAs concurrently (Fig. 6).  

Fig. 6.  Weekly proportions for each summer segment within several HAs.  The black box on the 

X-axis represents the most recent (2012) open season dates for the given HA.  Note the Y-axis 

scales vary.  Week 1 is 8/16 (first day of hunting season) and Week 24 is 1/31 (last day of 

hunting season). 
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We analyzed the ratio of WBC to LDM (long-distance migrants; TW and YNP combined) as a 

way to assess which temporal period would result in a likely WBC harvest relative to LDM 

(Figure 7). During the latter portion of the hunting season, WBC were more likely to be 

harvested rather than LDM in HAs 75 and 77; however, elk use of HA 75 was low. 

Figure 7.  The ratio of WBC to LDM for selected HAs.  Any ratio that is over 1 indicates WBC 

is likely to be harvested than LDM. The remaining HAs not illustrated had ratios <1 throughout 

the hunt seasons. 

 

Most elk funneled through the portion of the Grand Teton National Park west of Snake River, 

which is closed to hunting whereas resident elk arrived from HA 78 (Fig. 8 and 9). 

 

Figure 8.  Broad description of movements in the Jackson Elk Herd.  Most elk start in the 

unhunted portion of the Grand Teton National Park and move into the National Elk Refuge 

which is part of HA 77. The resident elk (WBC) move from HA 78 into the refuge. Weekly 

ranges are same as described in Fig. 6.  
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Figure 9.  The overall locations of elk from October to January (left) with a close look at HA 75 

(yellow, right figure). 

 

Overall, subareas within HA 75 and 80 received little use and extending hunt seasons would 

continue to make YNP and TW available for harvest (Fig. 10). 

Figure 10.  Predicted subarea 75 and 80 use among summer segments if hunting season extended 

to 12/5-12/16 and 12/1-12/15, respectively. 
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Examination of bi-weekly proportional of elk use in HAs 75 and 79 did not reveal any optimum 

time period to maximize harvest availability of WBC and GT elk while minimizing harvest 

availability of long-distance migrants (Figs. 11 and 12).  

Figure 11. Bi-weekly proportional use of HA 75. 

 

Figure 12. Bi-weekly proportions of elk use in HA 79. 
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Discussion 

Overall, availability for each summer segment varied for each HA. The long-distance migrants 

(YNP and TW), WBC, and GT had their highest proportions in HAs 79, 78, and 77, respectively. 

The NER (HA77), as expected, was represented by each summer segment. From a management 

perspective, HA 79 should have conservative harvest, if any, because of the relatively high use 

by long-distance migrants compared to the other segments. Hunt Area 78 was used frequently 

(77%) by WBC which suggest liberal tags or improved hunter access are needed to control the 

relative growth of this portion of the Jackson Elk Herd. The private unincorporated residential 

and agricultural land north of the town of Wilson in HA 78 serves as a refuge (Table 1 and 

Figure 13). Additionally, only 2% of open-season locations within HA 78 were within Bridger-

Teton National Forest. Efforts should be made to modify hunting regulations, increase land 

access for hunters, and establishment of urban bowhunter organizations, all of which could be 

used as an attempt to meet the objective of reducing the size of the WBC segment.  

Figure 13. Black dots represent locations within HA 78 which are primarily resident/WBC elk. 

The elk spend a large proportion of their time within the residential and commercial matrix (red 

and blue) as opposed to the Bridger Teton National Forest west of the valley. 
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Fine-tuning management of HAs by closing certain portions as an attempt to protect long-

distance migrants has appeared to reduce availability although it is important to point out that 

compared to overall HA use, HAs 75 and 80 received little use during hunting seasons. Most elk 

funneled through the western portion of HA 75 and the closed portion of GTNP west of the 

Snake River before entering the NER. Specifically, reducing the subarea size from 80-07 to 80-

11 has reduced availability of both long-distance migrants and WBC elk. Some caution must be 

made regarding the small sample size of long-distance migrants. Regarding subarea 75, the 

changes were similar to subarea in HA 80. Overall, effective management may be burdened by 

the combination of 1) relatively light use of these subareas, 2) concurrent arrival dates, and small 

sample sizes of long-distance migrants. Negative responses may be mitigated by limiting 

harvests to bulls only. 

Examination of proportional locations within subareas within HA 75 and 80 during proposed 

extended hunt dates reveal that availability is roughly equal for each summer segment in subarea 

75 and higher for YNP elk in subarea 80. Due to the higher relative vulnerability of YNP in 

subarea 80, extending the season is NOT recommended. Again, the low relative use of these 

subunits must be considered. Further, examination of figures 7C and 7D demonstrate that long-

distance migrants used both the closed (HA 75) and open (subarea 75, Fig. 9) portions roughly 

equally which suggests manipulating the boundaries of subunits within HA 75 would not shift 

availability towards any summer segment. The same applies to HA 80 and subareas 80-07 and 

80-11. 

Modifying hunt dates in HA 75 and 79 does not appear to be a promising strategy to shift hunt 

effort towards the WBC and GT elk. Consideration of delaying the start of hunting season in HA 

75 (currently weeks 8-13, early October – early November) would protect the TW segment but 

Bridger  

Teton NF 
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would lose opportunities to harvest WBC. A better approach may be to initiate an earlier hunting 

season before YNP elk enter HA 75 (before early November).   

Population objectives for the Jackson Elk Herd are 11,000 of which 5,000 winter on the NER. 

The data suggest that it will be difficult to simultaneously protect long-distant migrants, increase 

hunting pressure on resident elk, and achieve elk population and distribution objectives of the 

Bison and Elk Management Plan. 

  

 

 

 

 

 

 



GENERAL ELK USE OF HUNT AREAS 

The following 6 plots show average proportional use of individual elk in select Hunt Areas 
during 2007-2014. These plots indicate which HA elk were within during weekly periods of 
August 16 – January 31 regardless of whether HA was open or closed for legal hunting. 
Essentially, these following plots show where these elk were during the autumn-winter. Our 
sample size was 124 GTNP, 72 SGTNP, 18 TW and 36 YNP elk-years. Below is a reference 
table to interpret the x-axis. The horizontal line indicates the most recent hunting season dates. 
The vertical lines represent standard errors (SE). 

Week Dates 
1 8/16-8/22 
2 8/23-8/29 
3 8/30-9/5 
4 9/6-9/12 
5 9/13-9/19 
6 9/20-9/26 
7 9/27-10/3 
8 10/4-10/10 
9 10/11-10/17 
10 10/18-10/24 
11 10/25-10/31 
12 11/1-11/7 
13 11/8-11/14 
14 11/15-11/21 
15 11/22-11/28 
16 11/29-12/5 
17 12/6-12/12 
18 12/13-12/19 
19 12/20-12/26 
20 12/27-1/2 
21 1/3-1/9 
22 1/10-1/16 
23 1/17-1/23 
24 1/24-1/30 
25 1/31 (only 1 day) 

 

 

 

 

 



HA 75: Dominated by GTNP elk until approximately week 13 (early November) then elk from 
different summer ranges are present until approximately week 22 (early January). Strategy to 
protect YNP and TW may be an earlier hunting season (weeks 1-12, 8/16-11/1) which should 
make GTNP the only vulnerable summer segment. Alternatively, there may be sufficient spatial 
segregation in HA75 to warrant modification of subHA 75 boundaries (see next section). 

 

HA 84: Low elk use during early season (Aug. and Sept.) then is occupied primarily by GTNP 
elk for the remainder year. All other summer ranges are present during late November. Strategy 
to protect TW and YNP elk may be to have early (9/20 – 11/1) and late (12/27 – 1/31) season 
prior to and after presence of TW and YNP elk. Note: elk from other areas (e.g., state 
feedgrounds) are found in this HA. 

 



HA80: Low elk use until week 10 (mid-October) then is dominated by TW but elk from other 
summer ranges are present until the end of January. Relatively low proportional use by SGTNP 
elk. Strategy to protect TW and YNP elk may be to close the current season 2 weeks earlier.  

 

HA79: Relatively low proportional use by GTNP and SGTNP elk during early portion (August 
to mid-October) then an increase in both YNP and TW elk. TW elk appear to migrate through 
prior to YNP elk but there is high variation among individual proportions. Strategy to protect 
TW and YNP elk may be an earlier season when only GTNP elk are present. 

 



 

HA78: Dominated by SGTNP elk with low proportional use by GTNP elk. Strategy is currently 
appropriate to protect TW and YNP elk. 

 

HA77: GTNP elk appear to arrive on NER prior to all other summer ranges (week 8, 
approximately early October) followed by identical arrival dates for YNP and SGTNP. TW had 
the latest arrival dates and had the least proportional use relative to other elk groups. Strategy to 
protect YNP and TW elk may be to have an earlier season when GTNP are present. Downside is 
that SGTNP and YNP presence dates are identical which would limit opportunities to harvest 
SGTNP. 

 



PROPORTIONAL USE OF HUNT AREAS DURING LEGAL HUNT SEASONS 

In terms of proportional use of HAs during legal season, there were different harvest 
vulnerabilities among elk groups for each HA. Compared to the 2013 Report, there were several 
changes in proportional use. In HA 84, GTNP elk had the highest proportional use relative to 
other summer segments (the 2013 Report indicated a roughly equal distribution among GTNP, 
YNP and TW elk). In HA 75 and 77, proportional use increased for YNP elk which may be 
attributed to the increase in sample size (the 2013 report indicated majority users were TW and 
GTNP elk in HA 75). In HA 79, proportional use flip-flopped between TW and YNP. However, 
there are several TW and YNP elk that summer on the boundary of TW and YNP (see below 
figure for example); therefore, if these elk were considered to be combined as “TW and YNP”, 
proportional use would be cumulative among HAs which has implications for harvest availability 
relative to other summer segments.  

 

TW elk appeared to be the most vulnerable in the most HAs (60, 67, 79, 80, and 81) but overall 
proportional use was relatively low (spread out among these HAs).  

YNP elk were most vulnerable in HA 77 relative to other HAs. Relative to other summer 
segments, YNP elk are also vulnerable in HA 80 and HA 75. 

SGTNP elk were obviously most vulnerable in HA 78 and to a lesser extent, in HA 77. 

GTNP were mostly found in HAs 75, 77, 84 and to a lesser extent, 80. GTNP was most 
vulnerable in HA 75 and 77 and were statistically more vulnerable relative to other summer 
groups in HA 75 and 84. 



 



 

 

 

 

 

 

 

 

 

 

 



SPATIAL DISTRIBUTION OF SUMMER GROUPS DURING LEGAL SEASONS 

Locations of elk that was eligible to be harvested. Black = SGTNP and GTNP, Teal = TW, and 
Red = YNP. There was no apparent spatial segregation in any of the HAs with the exception of 
HA 77 and the subunits of HA 75 and HA 80. 

 

 

 

 

 

 

 

 

 



Note that TW and YNP (teal and red) open-season locations increases as one moves north or east 
in the legal hunting area outside of Antelope Flats of HA 75 (green polygon). Potential strategy 
to protect TW and YNP elk would be to limit harvest to the southwestern portion of the subunit 
within HA 75. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

In HA 77 (bold boundary), TW and YNP appeared to be more likely to be found in the northern 
portion relative to the other summer range elk. Potential strategy to protect TW and YNP elk 
would be to close the northern portion of the National Elk Refuge. 

 

 



 

 

 

 

 

 

 

 

 

 

 



In HA 80, specifically south of Twin Creek, there appears to be two areas where elk are found 
during open hunt dates. The eastern portion appears to have more TW and YNP elk than SGTNP 
and GTNP which could improve fine-scale management opportunities by modifying the 
boundary. 

 

 

If the northern portion of the current Twin Creek subunit of HA 80 was moved south, predicted 
vulnerability would decrease for the YNP segment, but not the TW segment.  This particular 
predicted use analysis assumed that the first 2 subareas (south of Flat Creek and south of Twin 
Creek) did not exist. In other words, the predicted use assumed the modified boundary was in 
place from 2007-2014. 



 

 

 

 

 

 



PREDICTED HUNT AREA USE IF HUNT SEASONS EXTENDED 

Extending the hunting seasons in HA 75 and 80 has been considered. We predicted harvest 
availability by appending vulnerable elk locations during existing hunt seasons with elk locations 
within legal areas during the proposed extended hunt dates. Specifically, for HA 75, elk locations 
outside of Antelope Flats (legal area) during the proposed extended season dates were considered 
to be vulnerable to harvest. Likewise, for HA 80, locations south of Twin Creek (legal area) 
during proposed extended season dates were considered to be vulnerable. 

Extending the hunt season outside of Antelope Flats in HA 75 from ~12/7 to 12/16 indicates an 
increase in proportional use by TW elk. The 2013 Report indicated no changes due to relatively 
low elk use of HA 75. Because harvest availability increased for TW elk, it is not recommended 
to extend the season outside of Antelope Flats in HA 75. 

 

 

 

 

 

 

 

 

 

 

 



Extending the hunting season south of Twin Creek in HA 80 from 12/1 to 12/21 would increase 
harvest vulnerability of TW and YNP elk. This is counter to the findings from the 2013 
Report which predicted harvest availability until 12/15. It appears that TW and YNP elk may 
be using HA 80 after the current hunting season closes in HA 80 (12/1) and at the same time, 
potentially avoiding hunting activities in HA 77 (NER, open until 12/14). This reasoning is 
attributed to the decrease in HA80 use after HA 77 season closed. 

 

 

 

 

 

 



Similarly, if the hunting season in the entire HA80 was extended to 12/21, harvest vulnerability 
would increase for all summer groups, especially TW and YNP elk. Elk may be occupying HA 
80 until hunting activities cease in HA 77 (open until 12/14).  

 

 

 

 

 

 

 



1995 - 2013 Harvest Summary

for Bison Herd BI101 - JACKSON

HUNTERS HARVEST SUCCESS

Year
Res
Htrs

NRes
Htrs

%
NRes

Total
Htrs

Act
Lic

Ylg
Male

Adult
Male

Total
Male

%
Male Fem

%
Fem Juv

%
Juv

Tot
Harv Hntrs

Act
Lic

Hntr
Days

Days
to

Harv
1995 0 0 0% 0 0 0 0 0 0% 0 0% 0 0% 0 0% 0% 0 0
1996 0 0 0% 0 0 0 0 0 0% 0 0% 0 0% 0 0% 0% 0 0
1997 0 0 0% 0 0 0 0 0 0% 0 0% 0 0% 0 0% 0% 0 0
1998 4 0 0% 4 4 0 4 4 100% 0 0% 0 0% 4 100% 100% 7 1.8
1999 17 2 11% 19 19 0 8 8 67% 3 25% 1 8% 12 63% 63% 64 5.3
2000 23 2 8% 25 25 0 13 13 68% 6 32% 0 0% 19 76% 76% 89 4.7
2001 42 3 7% 45 45 0 20 20 49% 21 51% 0 0% 41 91% 91% 157 3.8
2002 52 5 9% 57 57 1 24 25 53% 22 47% 0 0% 47 82% 82% 126 2.7
2003 51 5 9% 56 56 2 27 29 72% 11 28% 0 0% 40 71% 71% 243 6.1
2004 48 4 8% 52 52 0 21 21 68% 10 32% 0 0% 31 60% 60% 325 10.5
2005 45 4 8% 49 49 1 23 24 67% 12 33% 0 0% 36 73% 73% 243 6.8
2006 44 8 15% 52 52 0 23 23 48% 25 52% 0 0% 48 92% 92% 240 5
2007 255 22 8% 277 277 11 114 125 47% 130 49% 11 4% 266 96% 96% 825 3.1
2008 279 28 9% 307 307 13 127 140 54% 105 41% 13 5% 258 84% 84% 2,223 8.6
2009 266 22 8% 288 288 4 97 101 73% 34 24% 4 3% 139 48% 48% 2,269 16.3
2010 180 15 8% 195 195 9 65 74 42% 92 52% 12 7% 178 91% 91% 998 5.6
2011 208 19 8% 227 227 4 97 101 52% 86 44% 7 4% 194 85% 85% 1,542 7.9
2012 246 19 7% 265 265 0 98 98 49% 77 38% 25 12% 200 75% 75% 2,024 10.1
2013 293 35 11% 328 328 0 104 104 44% 89 38% 41 18% 234 71% 71% 2,363 10.1

Page 1 of 1

3/20/2014http://gfi.state.wy.us/JCR/frmSummaryRDisplay.aspx



Jackson Elk Herd Winter Count Data
A B C D
NER Classified NER Ave Daily on Feed JEH Total Classified JEH Population Estimate ProporAofC ProporAofD ProporBofC ProporBofD

2000 5054 5849 12360 14178 41 36 47 41
2001 6128 5242 12584 14277 49 43 42 37
2002 6366 6036 12132 13318 52 48 50 45
2003 6992 6213 12458 13457 56 52 50 46
2004 5876 5963 12095 13730 49 43 49 43
2005 4969 5021 10858 12610 46 39 46 40
2006 6730 6027 11853 12855 57 52 51 47
2007 7279 6115 11786 12777 62 57 52 48
2008 7947 7390 12370 12582 64 63 60 59
2009 7269 7310 10794 12550 67 58 68 58
2010 4348 5454 9136 11691 48 37 60 47
2011 7746 7468 11503 11978 67 65 65 62
2012 7360 7024 11519 11982 64 61 61 59
2013 6285 6397 11051 11200 57 56 58 57
2014 8296 8100 11423 11600 73 72 71 70
2015 8390 8035 10633 11000 79 76 76 73

NER classified= elk counted on feed during classification count in February
NER Ave Daily on Feed is the annual mean based on the number of elk estimated on feed during each feeding day
JEH Total Classified= Total number of elk counted in the Jackson Elk Herd during February Classification counts

 (Feedground ground counts and helicopter survey of native winter range)
JEH Population Estimate= Modeled estimated for the JEH derived from total elk counted during classification count

 and accounting for sightability
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year N tot.m fem juv tot.h on.fd off.fd total
2002 13457 1221 838 194 2253 6366 1199 7565
2003 13730 1218 952 328 2498 6992 1519 8511
2004 12610 1086 605 127 1818 5876 1032 6908
2005 12855 903 702 171 1776 4969 2392 5689
2006 12777 953 725 128 1806 6730 600 7330
2007 12582 855 834 144 1833 7279 735 8014
2008 12550 709 618 137 1464 7947 960 8907
2009 11691 584 756 146 1486 7269 655 7924
2010 11978 643 646 123 1412 4348 1093 5441
2011 11982 570 456 102 1128 7746 313 8059
2012 11,200
2013 11,600



YEAR BULLS COWS YRLG BULLYRLG COWSCALVES UNCLAS TOTAL NOTES calf:100 cow bulls:100 cows
1989 44 3 44 5 20 0 116
1990 42 40 2.5 2.5 19 0 106 yrlgs uncl by sex; given 50/50 ratio. 44.70588235 104.7058824
1991 #DIV/0!
1992 149 149 aerial survey only #DIV/0!
1993 57 62 11 10 31 0 171 theorized totals based on 2 counts which varied in accuracy 43.05555556 94.44444444
1994 63 62 14 15 32 0 186 41.55844156 100
1995 66 82 14 18 32 0 212 32 80
1996 81 103 11 17 40 0 252 33.33333333 76.66666667
1997 97 115 21 24 63 0 320 45.32374101 84.89208633
1998 101 139 40 21 76 0 377 47.5 88.125
1999 114 158 46 21 82 421 45.81005587 89.38547486
2000 158 170 40 31 90 0 489 44.7761194 98.50746269
2001 157 205 57 21 105 7 552 46.46017699 94.69026549
2002 187 207 52 47 129 5 627 50.78740157 94.09448819
2003 #DIV/0!
2004 198 283 68 49 128 3 729 38.55421687 80.12048193
2005 63 85 32 18 55 487 740 53.39805825 92.23300971
2006 218 350 83 54 183 60 948 45.2970297 74.5049505
2007 302 378 114 69 196 1059 43.84787472 93.06487696
2008 217 353 84 53 212 1 920 these figures are on feed only 52.21674877 74.13793103
2009 203 300 98 69 200 870 54.20054201 81.57181572



year bulls cows yrbull yrcow calves unclass total
1970 NA NA NA NA NA NA 9
1971 NA NA NA NA NA NA 8
1972 NA NA NA NA NA NA 11
1973 NA NA NA NA NA NA 17
1974 NA NA NA NA NA NA 17
1975 NA NA NA NA NA NA 18
1976 NA NA NA NA NA NA 21
1977 NA NA NA NA NA NA 25
1978 NA NA NA NA NA NA 35
1979 NA NA NA NA NA NA 33
1980 NA NA NA NA NA NA 37
1981 NA NA NA NA NA NA 38
1982 NA NA NA NA NA NA 49
1983 NA NA NA NA NA NA 55
1984 NA NA NA NA NA NA 63
1985 NA NA NA NA NA NA 75
1986 NA NA NA NA NA NA 87
1987 NA NA NA NA NA NA 107
1988 NA NA NA NA NA NA 116
1989 44 3 44 5 20 0 119
1990 42 40 2.5 2.5 19 0 106
1991 NA NA NA NA NA NA 137
1992 NA NA NA NA NA 149 149
1993 57 62 11 10 31 0 171
1994 63 62 14 15 32 0 186
1995 66 82 14 18 32 0 212
1996 81 103 11 17 40 0 252
1997 97 115 21 24 63 0 320
1998 101 139 40 21 76 0 377
1999 114 158 46 21 82 NA 421
2000 158 170 40 31 90 0 489
2001 157 205 57 21 105 7 552
2002 187 207 52 47 129 5 627
2003 NA NA NA NA NA NA NA
2004 198 283 68 49 128 3 729
2005 63 85 32 18 55 487 740
2006 218 350 83 54 183 60 948
2007 302 378 114 69 196 NA 1059
2008 217 353 84 53 212 1 920
2009 203 300 98 69 200 NA 870
2011 NA NA NA NA NA NA 910
2012 NA NA NA NA NA NA 840
2013 NA NA NA NA NA NA 855
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Adams, Keenan <keenan_adams@fws.gov>

FW: comments on recent AMP draft 
4 messages

Jeffrey Warren <jeffrey_warren@fws.gov> Wed, Jun 17, 2015 at 2:19 PM
To: Steve Kettler <steve_kettler@fws.gov>, Keenan Adams <keenan_adams@fws.gov>

FYI, the only comments to date we’ve received on the draft AM plan for the Elk Refuge. Kerry is a thinker and
has been very engaged throughout the process.

 

Cheers,

 

Jeff Warren

406 2763536 ext. 106

 

 

“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard Feynman

 

“A great many people think they are thinking when they are merely rearranging their prejudices.” William James

 

From: Murphy, Kerry M FS [mailto:kmmurphy02@fs.fed.us] 
Sent: Tuesday, June 09, 2015 3:05 PM
To: Jeffrey Warren (jeffrey_warren@fws.gov); Eric_Cole@fws.gov 
Subject: comments on recent AMP draft

 

Attached, a few minor suggestions and comments.  Keep and/or address as you please.  I think it’s coming
along well.

 

Kerry Murphy 
Wildlife Biologist

Forest Service

BridgerTeton National Forest

Jackson Ranger District

mailto:kmmurphy02@fs.fed.us
mailto:jeffrey_warren@fws.gov
mailto:Eric_Cole@fws.gov
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p: 3077395411  
c: 4062230692 
kmmurphy02@fs.fed.us

25 Rosencrans

PO Box 1689 
Jackson, WY 83001

Caring for the land and serving people

 

 

NER_draft_AMP_26_May_2015.docx
2053K

Keenan Adams <keenan_adams@fws.gov> Tue, Jun 23, 2015 at 8:58 AM
To: Jeffrey Warren <jeffrey_warren@fws.gov>

Jeff,

Do we have any understanding of the carrying capacity for Bison in the Jackson/Teton ecosystem (assuming
there was no feeding).

Cogenhauer** and Hobbs did something for yellowstone, not sure if they did the same modeling effort for
Jackson

Sent from my iPad

On Jun 17, 2015, at 2:19 PM, Jeffrey Warren <jeffrey_warren@fws.gov> wrote: 

FYI, the only comments to date we’ve received on the draft AM plan for the Elk Refuge. Kerry is a
thinker and has been very engaged throughout the process.

 

Cheers,

 

Jeff Warren

406 2763536 ext. 106

 

 

“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”
 Richard Feynman

 

“A great many people think they are thinking when they are merely rearranging their prejudices.”

mailto:kmmurphy02@fs.fed.us
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William James

 

From: Murphy, Kerry M FS [mailto:kmmurphy02@fs.fed.us] 
Sent: Tuesday, June 09, 2015 3:05 PM
To: Jeffrey Warren (jeffrey_warren@fws.gov); Eric_Cole@fws.gov 
Subject: comments on recent AMP draft

 

Attached, a few minor suggestions and comments.  Keep and/or address as you please.  I think
it’s coming along well.
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p: 3077395411  
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PO Box 1689 
Jackson, WY 83001

Caring for the land and serving people
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Jeffrey Warren <jeffrey_warren@fws.gov> Wed, Jun 24, 2015 at 5:40 AM
To: Keenan Adams <keenan_adams@fws.gov>
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The work to date that I’m aware of is based mostly on a population to support genetic heterozygosity and calls
for a minimum number pretty much where they’ve set the overall population – 500 (may have been 400, but don’t
remember exactly right now). The work Hobbs et al. did in 2003 used 500 bison in estimating forage deficit
thresholds for elk (they also included moose in those estimates, but I don’t know where those numbers came
from).

 

Jeff Warren

406 2763536 ext. 106

 

 

“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard Feynman

 

“A great many people think they are thinking when they are merely rearranging their prejudices.” William James

 

From: Keenan Adams [mailto:keenan_adams@fws.gov] 
Sent: Tuesday, June 23, 2015 8:58 AM
To: Jeffrey Warren
Subject: Re: comments on recent AMP draft

[Quoted text hidden]

Adams, Keenan <keenan_adams@fws.gov> Wed, Jun 24, 2015 at 6:57 AM
To: Jeffrey Warren <jeffrey_warren@fws.gov>

Thanks! 
[Quoted text hidden]
 
Keenan Adams
Chief, Division of Biological Resources 
National Wildlife Refuge System
MountainPrairie Region
Lakewood, CO
3032368102 (Office)

Make everything as simple as possible, but not simpler. ~Albert Einstein

mailto:keenan_adams@fws.gov




April 23, 2009 

Mule Deer Feeding Criteria and Logistics for Emergency Feeding 
 
 
 
MULE DEER FEEDING CRITERIA 
 
INTRODUCTION:  Wildlife managers have struggled with developing quantifiable methods of 
determining when and if to feed deer during extreme weather conditions for some time. 
Discussions often focus on balancing extremely difficult logistics and high costs, with the 
realization that emergency feeding often results in minimal success in influencing overall 
survival of deer herds that are fed. We have provided a qualitative approach to making the 
decision as to whether or not to begin feeding. Although there may be a strong desire to replace 
the human element with a quantitative approach, we do not believe data can replace the 
professional assessment of each situation as it unfolds on the ground. We have developed a set of 
guidelines we believe will assist managers faced with making the decision to feed deer.   
 
Criteria to determine when to begin Emergency Deer Feeding: 
 
Primary Criterion:   
Predicted winter-related mortality likely exceeding 30% of the adult female segment of the 
population. The secondary criteria that managers will consider include the following: 
 
Secondary Criteria: 
1. Seventy percent or more of winter forage is unavailable due to snow depth, crusting 

conditions, or because a catastrophic event such as fire has removed forage. This will be 
determined through ocular estimation of winter ranges. These conditions will be considered 
more significant the earlier they occur in the winter.   

2. Daytime temperatures are below 0 degree Fahrenheit for a minimum of 5 consecutive days.  
3. Long-term weather forecasts suggest no amelioration of conditions within the foreseeable 

future.  
4. Fall body condition score on adult (> 2 years) road-killed or harvested deer averages <10 

based on the body condition score (Lutz et al. 1997).  This indicates essentially no fat 
deposition on the rump at the base of the tail. 

 
The secondary criteria listed above will be evaluated to assess if any population under review 
is at risk of the 30% loss identified under the primary criteria. These items will be considered 
together to predict mortality rates. Not all data is available for all herds. 

  
In addition to those criteria listed above, managers will also consider the following when 
assessing the final decision as to whether to begin an emergency feeding operation.  
 

1. Feeding shortstops migrations of deer to traditional winter ranges. 
2. Significant fawn mortality detected. 
3. Productivity on key shrubs is below the previous 5-year average and resulting browse 

will result in 100% use of current annual growth. 
4. Increased threat to human safety. 
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The Wildlife Division Chief will confer with the affected regions and will be responsible for the 
final decision whether to initiate emergency feeding operations. 
 
 
Frequency of Feeding: 
By reviewing the primary criterion for the Platte Valley and Wyoming Range herds, we can 
predict that over the past 30 years we would have potentially met the 30% mortality criterion for 
these two populations three times.  These include the 1978-79 winter, the 1983-84 winter, and 
the 1992-93 winter.   
 

 
 WINTER FEEDING LOGISTICS 
 
INTRODUCTION:  Any emergency feeding operation would take a large-scale coordinated 
effort, including the dedication of necessary funds, manpower, and organizational skills to 
accomplish the task. This document is intended to provide guidance to department personnel and 
the Commission when faced with the decision to initiate emergency feeding. It is broken into 
five sections, including command center, equipment, feed, personnel, and coordination with 
other agencies and landowners. Much of this is based on recent experience of the Colorado 
Division of Wildlife and we have used this experience as the basis of our plan.  
 
Command Center: 
If the decision was made to feed, Wildlife Administration would use an “Incident Command” 
style system to manage and oversee feeding operations similar to how the United States Forest 
Service (USFS) manages fire-fighting operations. Emergency funding would be sought from the 
Commission and once approved, an incident command person would be appointed to oversee the 
operation. Additional staff would be assigned to the project by Wildlife Administration. This 
person would meet with feed operation staff and make assignments relative to the overall 
operation (Attachment A).  
 
A command center would be set up and a large photo hierarchy of the operation outlining who 
was responsible for each task would be posted. The command center would also track 
feeding/baiting sites, feed order/distribution, equipment locations, equipment conditions, damage 
locations, volunteer signup, and costs. Large topographical maps of feed sites and access roads 
would be printed and displayed in the command center.  
 
In the event a feeding operation is implemented near or in a regional office town, the command 
center could be the regional office. In the event a regional office could not be used, the 
department would need to rent a space for this purpose. Some possibilities include churches, city 
meeting rooms, conference centers, or homes/apartments. The department would also need 
storage space to protect various supplies from the weather. Not having a specific location in 
mind, portable pods (8’x 20’x 8’) would be suitable to store excess feed and various tools, small 
equipment, etc. A local storage rental could be utilized, as well.  
 
Equipment:  
The department would need to dedicate much of its current equipment inventory to adequately 
initiate a deer-feeding operation. Equipment needs will vary depending on the size of the feeding 
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operation and topography of terrain. The Department has the following equipment that would 
need to be available to initiate a deer feeding operation:  
 

• Two snowcats 
• Thirty snowmobiles  
• Numerous 4-wheel drive trucks  
• Twenty snowmobile trailers  
• One front-end loader  
• Cell phones  
• Portable radios  
• Truck radios 

 
Snowcats would be used for large feed delivery, baiting elk away from feed sites, and moving 
personnel to and from feeding sites. Snowcats could also be used to pack down snow at feeding 
sites, allowing animals to walk on top of the snow. Snowmobiles would be used to deliver deer 
feed to feeding sites. Snowmobiles work well because they can be easily loaded, unloaded and 
moved between feeding sites in a short amount of time.  
 
The Department does not have the following equipment and would need to lease, contract, or 
purchase:  
 

• Heavy lift helicopter service for aerial hay drops 
• Helicopter service for aerial flights 
• Sleds to haul feed behind snowmobiles 
• Dumpster roll-off for excess garbage (feed sacks & carcasses) 
• Storage pods to keep feed dry 
• Snow grader to keep roads open as necessary 

  
Heavy lift helicopters would be used to distribute hay into remote areas. Colorado Division of 
Wildlife (CDOW) used Heliqwest International out of Montrose, Colorado. Our contact for 
Heliqwest International is Chris Darst, (307) 213-4335 (office) or (970) 596-6445 (cell). 
Heliqwest International has two offices, one located in Cody, Wyoming and one in Montrose, 
Colorado. Heliqwest International has two helicopters available for heavy lift operations, 
depending on the weight to be lifted. Their B2A-Star helicopter can lift 1,100 to 1,200 pounds 
and costs approximately $1,600 per hour. Their Bell 205 helicopter can lift 2,400 pounds and 
costs approximately $3,000 per hour. The average large square bale of hay weighs between 900-
1,200 pounds. The heavy lift helicopters can drop a single load of hay in about twenty minutes, 
carrying the load fifteen miles to the drop site and back to the loading site, 30 miles round-trip, 
averaging two to three loads an hour. Ferry time would also be included for the helicopter to 
travel from Cody or Montrose and back to their base. Ferry time from Cody to Pinedale is 
approximately 1-2 hours and from Montrose to Pinedale is approximately 2-3 hours. Mr. Darst 
thought these flights could be scheduled with a one-day notice, depending on how busy they 
were.  
 
Aerial flights would also be needed to monitor big game movements and locate isolated big 
game animals. Pull-behind sleds would be beneficial to haul bags of feed to and from the feed 
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sites. Every effort should be made to keep the equipment in working order, having personnel or a 
contracted mechanic nearby to service equipment, as well as have spare equipment on reserve.  
 
Feed: 
Most research indicates the wafer or pellets CDOW has formulated are the most effective feed 
for mule deer. CDOW contracted Ranch-way Feeds in Fort Collins, Colorado to produce their 
deer feed; formula # E4020GP. This is the only deer feed Ranch-way Feeds has produced on a 
large scale for state agencies. The contact is Bill Conrad at 970-482-1662. Ranch-way Feeds can 
produce deer feed with seven days notice and quoted the price at $335/ton, bagged in 50 lb. feed 
sacks. Delivery prices for deer feed delivered to two regional offices, Casper and Pinedale, 
would be $45 per ton. A loaded semi-truck can haul approximately twenty-three tons per load. 
Twenty-three tons of bagged feed delivered would cost a total of $8,740; $7,705 in feed and 
$1,035 for delivery based on current prices.  
 
In 2008, CDOW estimated feed costs for feeding a target goal of 8,000 deer was $2,880 per day, 
at 2 lbs. of feed per deer/day or $86,400 per month. CDOW estimated at the peak of activity they 
were feeding 9,600-9,800 deer, 450+ pronghorn, and 3,400+ elk (bait away from other feed sites) 
at 131 sites. At peak activity and a daily ration of 2 lbs/day, deer were being fed 564 bags of feed 
(approximately 28,200 pounds of feed or 14 tons) at a cost of approximately $5,076 per day for 
deer feed, not including personnel or equipment. The amount of deer feed fed during the winter 
of 2007-08 was 838 tons, costing approximately $293,000. The amount of hay used during the 
same time was 880 tons ($180 per ton), costing approximately $158,400. Hay was used to bait 
elk away from deer feeding sites and to help draw deer and antelope into the feeding sites.  
 
Personnel /Volunteers: 
The department would assign personnel to work on a deer feeding operation, similar to our task 
force operations. Personnel would be needed from every region and possibly other divisions, 
greatly affecting normal department operations. Efforts would be made to utilize local personnel 
to hold down costs of lodging, per diem, and travel. Based on the CDOW feeding operation in 
Gunnison, we would need at least 50 personnel each day if we conducted most of the operations 
with our staff. This equates to almost 100 department personnel assigned to work in alternating 
schedules to allow personnel to take time off. Personnel would work seven days on and seven 
days off. We estimate the department would spend approximately 45,000 hours on deer feeding 
with an operation the size of the one Colorado conducted, which lasted 130 days. Typical 
feeding operations would start mid-morning with picking up feed bags, traveling to the feeding 
sites, distributing the feed, traveling to the next site until all the sites have been fed, and returning 
to the command center. Feeding operations should only be conducted during daylight hours to 
avoid injuries due to low light conditions and extreme temperatures.  
 
Four to five people would be assigned to work in the command center, working on logistics, 
fiscal, data entry, radio dispatch, and other related tasks. The remaining 46 personnel would 
work as two-person teams, feeding five to six feeding sites a day.  
 
CDOW fed deer in the Gunnison area for about 130 days continuously at 131 feeding sites, 
logging more that 22,000 CDOW department hours. Volunteers reported 4,925 hours, but due to 
non-reporting the total was believed to be closer to 10,000 hours. Feeding the 131 sites utilized 
60-80 volunteers and 20+ CDOW personnel each day. Volunteers played a large role in the 
CDOW feeding operation, feeding deer at sites that were easy to access by foot or on skis. 
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CDOW personnel typically fed from snowmobiles with a two-person team, one operator and one 
person feeding off the back of the snowmobile. These two-person teams worked in alternating 
schedules in four-day shifts, allowing for constant self-retraining to a new individual. This was 
crucial so local CDOW personnel would not have to train new personnel for site location, 
feeding amounts, and landowner contacts.  
 
Jay Wenum, CDOW, estimated expenses for the Gunnison deer feeding operation as of  
5/9/2008 at approximately $2.25 million. This estimate includes personnel time, equipment, feed, 
and other associated costs, but the final numbers were not available as of this paper. Breakdown 
of the CDOW expenses are as follows: $1.6 million for equipment, feed, and other materials and 
$617,000 for personnel. A further breakdown of equipment and feed expenses shows $526,000 
was spent on deer feed and hay, $226,000 on damage material (elk panels), $430,000 on a heavy 
lift helicopter (moving hay), and $240,000 on snowcats/snowmobiles (purchased two snowcats 
and four snowmobiles). Pull-behind snowmobile sleds were also purchased for approximately 
$270 per sled.  
 
We have provided two estimates of cost for a similar operation in Wyoming (Attachment B). The 
first estimate assumes the entire operation is done with department personnel only and the 
second depicts use of volunteers and half the department staff. Costs are detailed by major 
category but the overall estimates are $2.8 million and $2.1 million respectively. These are only 
estimates but we believe they are reasonable based on the Colorado experience.  
 
Coordination With Other Agencies and Landowners: 
The department would need to work with other state and federal agencies to initiate a plan for 
feeding on areas that might be affected by recreational closures on winter ranges, or that may 
have restrictions on use of equipment, personnel, etc. Agencies include the Bureau of Land 
Management (BLM), USFS, State Land Board, Wyoming Department of Transportation 
(WYDOT), County Road and Bridge Departments, and County Sheriff’s Offices. Local game 
wardens and biologists will coordinate with landowners to secure access on and through 
properties, if applicable. The department will coordinate with state and county agencies to 
maintain access to feeding areas via county roads. In addition, it may be necessary to have 
WYDOT plow areas off the shoulder of the roadway to allow department personnel to have a 
pull-off to load and unload equipment. Feeding operations are of great public interest and, 
therefore, extensive media coverage might be expected. The department would direct all media 
interaction through local I&E personnel, similar to CDOW feeding operation in Gunnison, CO.  
 
Conclusion: 
Initiating emergency feeding would take an enormous department effort. Cost estimates are over 
$2 million for feed and equipment and normal department operations would be greatly affected 
during the operation. An incident command approach would be used to oversee such an 
operation and emergency funding would have to be sought. Department personnel, as well as 
volunteers, would be used to conduct the operation, depending on scale. Extensive department 
equipment would be needed to conduct the operation and helicopter service would be needed to 
move feed and locate starving animals.   
 
   



Wildlife Division 
Flowchart - Emergency Mule Deer Feeding 

 Attachment A 

 

INCIDENT COMMANDER APPOINTED (normally Regional Wildlife Supervisor) 
  - Establish location for command center (i.e. regional office, office space rental) 

  - Appoint regional Logistics, Operations and Communications Coordinators 

LOGISTICS COORDINATOR 
(Appoint specific managers as needed) 

OPERATIONS COORDINATOR 
(Appoint specific managers as needed) 

Regional I&E 
Specialist: 
   -Media coordination 
   -Internal updates 

-Volunteers 
-Sportsmens groups
-Landowners 

Wildlife Division Chief is contacted for approval to proceed

Conduct aerial 
deer abundance/
distribution 
survey 

Feed Distribution 
-Order deer feed 
-Order hay to bait 
 elk away 
-Delivery system 
   (heavy lift 
    helicopter)      

-Establish 
 Feeding Sites
-Prioritize 
 feeding sites 
-Appoint feed 
 site managers 

Equipment: 
-Snowcats 
-Snowmobiles 
-Trailers 
-Trucks 
-Frontend 
loader 
-Cell phones 
-Portable radios 
-Etc. 
 
Maintenance &  
Repair: 
-Ensure 
facilities are 
adequate. 
-Contract 
mechanic 
(snowmobile 
repairs) 
 
 

Fiscal: 
  -Establish approx. costs 
  -Seek Commission funding 
  -Contracts 
  -Rental agreements 
  -Etc. 

Establish Office: 
  -Computers 
  -Printers 
  -Copier 
  -Etc.  

COMMUNICATIONS COORDINATOR 
(Appoint specific managers as needed) 

Region determines Mule Deer Feeding Criteria has been met 



Deer Feeding Operation
Dept Personnel Only Feeding 130 days

Personnel
50 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 45,000 hours $900,000
Lodging (130 nights *25 

rooms*$91/night) $295,750
Per diem ($54/per 

person/day) $351,000
Personnel 

Total $1,546,750

Deer Feeding Operation
Using Volunteers Feeding 130 days

Personnel
25 Dept. 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 22,500 hours $450,000
Lodging (130 nights *25 

rooms*$91/night) $147,875
Per diem ($54/per 

person/day) $175,500
60-80 

volunteers Misc. expenses $50,000
Personnel 

Total $823,375

Feed & Hay
Deer Feed:  838 tons 

($335/ton) $280,730
Hay:  880 tons ($140/ton) $123,200

Deer Feed delivery 
($45/ton, * 838 tons) $37,710

Feed & Hay 
Total $441,640

Equipment
Hourly 
Rate

Snowcats (2 operational)

1,560 hours (2 
machines x 6hr/day 

x 130 days) $34.80/hr $54,288

Snowmobiles (30 
machines)

23,400 hours(30 
machines x 130 
days x 6hr/day) $4.21/hr $98,514

Helicopter Service (40 
hours)

(40 hours flight, 1 
flight per week for 
approximately 2 

hours) $550/hr $22,000

MULE DEER WINTER FEEDING - LOGISTICS ATTACHMENT B



Heavy lift Helicopter 
service (Dropping once a 

week, at four sites, 
dropping 3 loads/hr (6 

bales/hr)

(19 days x 7 
hours/day x 
$3,000/hr) $3,000/hr $399,000

3/4 ton trucks

 (400 miles (travel 
to & from) x 50 

trucks x 19 weeks) 
=380,000 miles 

(commuter miles),
 (100 miles 

(feeding) x 25 
trucks x 130 days) = 

325,000 miles 
(work/feeding miles) 

= 705,000 miles $0.31/mile $218,550
Snowmobiles pull behind 
sleds ($270 per sled *20) $5,400

Front end loader (1 unload 
hay)

390 hours (130 
days x 3 hours/day) $18.34/hr $7,153

Vehicle Accessories (tire 
chains, tow ropes, shovels, 

etc) $2,500
Dumpster rolloff ($300 per 

unload, 30 cubic yard) $1,000
Equipment 

Total $808,405

Misc.
Contractual services 

(welding, mechanical, etc.) $20,000

Landfill (carcass disposal) $1,000
Office rental ($3500 per 

month x 4 months) $14,000
Office supplie (paper, 
maps, copies, etc.) $2,500

Storage rental ((8'x8'x20' 
pods $125/month) 2 pods x 

4 months) $1,000
Misc. Total $38,500

Dept. Personnel 
Only Total $2,835,295

Using Volunteers Total $2,111,920
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PREFACE 
 
Drafting the Mule Deer Initiative was a collaborative effort by the Wyoming Game and Fish Department’s 
Mule Deer Working Group (MDWG).  The MDWG was established in Spring, 1998 to explore solutions to 
the many challenges confronting mule deer managers today.  The development of a statewide management 
initiative was a natural progression from other important projects the group has completed, including an 
outreach effort to inform the public about the major issues affecting mule deer in Wyoming, completing 
Herd Unit audits statewide, assembling a library of mule deer literature, mapping key habitats, hosting the 
2003 Deer/Elk Conference, representing the Department on the Western Association of Fish and Wildlife 
Agency’s (WAFWA) Mule Deer Working Group, and participating on the Governor’s Big Game License 
Coalition.   
 
This Initiative is tiered from the WAFWA’s North American Mule Deer Conservation Plan (Mule Deer 
Working Group, 2004).  Many of the management challenges we face in Wyoming also impact mule deer 
throughout their range in the United States, Canada, and Mexico.  For that reason, similar initiatives or 
management plans are being developed in other States and Provinces.    
 
On the surface, managing mule deer would seem a relatively simple and straightforward task.   In reality a 
myriad of complex factors affect mule deer populations throughout their range.  This Initiative will lay the 
groundwork for future conservation and management of mule deer in Wyoming.  Many of the objectives 
and strategies we advocate are currently recognized and being implemented within the Department’s 
existing management programs.  Others will provide an essential means of adapting to the changing 
environmental and social pressures affecting mule deer and their management in Wyoming.  
 
It is important for us to recognize our understanding of mule deer ecology and management is incomplete.  
As the knowledge base continues to grow, this Initiative and the Department’s mule deer management 
program will be appropriately adjusted and adapted to apply new, more effective techniques and strategies 
that enable us to improve management of this valuable resource. 
 
The intent ultimately is to develop individual management plans or strategies for key herd units based on 
the overarching goals and objectives outlined in this document.  These herd unit plans will identify specific 
issues, opportunities, and management actions on a localized level.  Success and implementation of these 
plans will depend on our ability to identify limiting factors to mule deer populations and their habitats, 
available funding, cooperation of Federal land management agencies and private landowners, and public 
support.   

 
 



MULE DEER IN WYOMING 
 

By all accounts, mule deer had reached their maximum abundance during the 1950s and 60s.  
In the last decade of the 20th century and the first decade of the 21st Century, the species 
appears to have declined markedly throughout the West.  In 2005, about 480,000 mule deer 
inhabited Wyoming. 
 
Densities of mule deer vary greatly across the species’ range.  Some productive habitats 
support comparatively dense deer populations, whereas other habitats only sustain sparse 
deer numbers.  In addition, many formerly productive habitats have been depleted by 
historically overabundant deer herds and altered by human-caused habitat losses, 
degradation, or fragmentation.  Controlled harvest is an essential tool managers use to 
regulate deer populations.  Without it, deer typically increase until they overuse the available 
forage, leading to a higher likelihood of disease and weather-related mortality.  Under such 
conditions, deer are prone to "boom and bust" cycles, increasing to unhealthy levels and then 
declining abruptly to extremely low numbers.  Recovery of habitat conditions following 
boom cycles can be a very lengthy process.  In light of today's land use changes, habitat 
conditions, and the public’s expectations, allowing extreme boom and bust cycles to occur is 
not acceptable mule deer management.  The Wyoming Game and Fish Commission 
establishes harvest quotas and season frameworks to maintain sustainable deer populations in 
balance with the amount and condition of key habitats, and to manage numbers and 
distribution of hunters. 
 
Mule deer and other big game in Wyoming are managed based on a "herd unit" (or 
population) concept.  A herd is a distinct population of deer engaging in very little breeding 
or interchange with other herds.  Individual herds tend to remain in certain geographic 
regions (although the regions can be quite large), and use traditional birthing areas, summer 
habitats, and winter ranges from year to year.  Herd sizes vary from only a few hundred in 
the smallest herds, to tens of thousands in the largest.  Herds of free-ranging mule deer 
inhabit all parts of Wyoming.  The map on page 2 depicts the 39 mule deer herds recognized 
in Wyoming. Within the range of a given herd, the Game and Fish Department may also 
establish one or more hunt areas in which specific harvest regulations are prescribed. 
 
All mule deer in Wyoming are “free-ranging” and depend predominantly on adequate natural 
habitats.  Development and other activities that disturb even a small portion of a herd’s 
seasonal ranges can have major, population-level consequences.  For example, many deer 
herds migrate to traditional winter ranges where they can move about more freely to find 
food and cover when deep snow accumulates on summer ranges.  Winter ranges tend to be 
much more limited in area, forcing deer to congregate at much higher densities.  Thus, a 
comparatively small loss of winter range can be as destructive as a much larger impact on 
summer range.  Similarly, developments that disrupt a traditional migration route to winter or 
summer ranges can jeopardize a large segment of the herd. 
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Mule deer have evolved over thousands of years and are physically adapted to Wyoming’s 
rigorous climate.  However, weather patterns can become so severe at times even this is not 
enough to ensure mule deer over-winter survival.  The most extreme impacts happen when 
two or more stressful climatic events (e.g., summer drought or cold winters with periods of 
prolonged, deep snow) coincide.  For example, drought cycles reduce the amount and quality 
of forage and cause water sources to dry-up.  During these harsh conditions, deer are unable 
to accumulate sufficient fat reserves and they enter the winter in poor condition.  Inevitably, 
weakened deer succumb to higher mortality, especially under normal to severe winter 
conditions. 
 
Mule deer populations fluctuate naturally in response to climate and other environmental 
variables.  Historically, deer habitat was in much better condition and populations rebounded 
quickly after comparatively short-term declines.  However, in recent years Wyoming's 
landscape has changed drastically and habitats have been altered in ways that are relatively 
permanent.  New and upgraded highways, housing developments, ranchettes, oil/gas fields, 
reservoirs, and other large-scale developments are fragmenting deer ranges and removing 
sizeable areas from production.  Recent political and economic circumstances have also 
given rise to unprecedented natural gas development, causing habitat to be altered at a much 
greater rate than can be restored by reclamation.  This impact is exacerbated by other long-
term pressures on the land, including drought and heavy utilization by ungulates (both wild 
and domestic), causing a general decline in the condition and quality of the remaining 
habitats.  A key objective of the Wyoming Mule Deer Initiative is to improve the public’s 
awareness of the issues affecting mule deer to promote conservation of the species and its 
habitat into the future. 
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THE MULE DEER INITIATIVE 
 

The Wyoming Mule Deer Initiative (WMDI) outlines the issues affecting deer management 
now and in the future, identifies appropriate goals and objectives to address mule deer 
management issues, and recommends strategies to improve mule deer management in 
Wyoming.  The recommended strategies include a broad range of program-level actions with 
statewide applicability.  While much is yet to be done, examples (not an all inclusive list) of 
management actions implemented to address many of the issues and strategies are provided.  
The intent ultimately is to develop individual management plans or strategies for key herd 
units based on the overarching goals and objectives outlined in this document.  These herd 
unit plans will identify specific issues, opportunities, and management actions on a localized 
level.  Success and implementation of these plans will depend on our ability to identify 
limiting factors to mule deer populations and their habitats, available funding, cooperation of 
Federal land management agencies and private landowners, and public support.   

 
The WMDI is intended to focus efforts and available resources by emphasizing the following 
conservation goals: 
 

1. Conserve, enhance and restore mule deer habitat essential for population 
maintenance, reproduction and survival; 

2. Through hunting frameworks, manage wildlife populations to sustain productive 
habitat conditions, resilient mule deer populations, and recreation opportunity; 

3. Apply the best available science, within budgetary considerations, to monitor deer 
populations and habitat conditions.  Improve techniques and increase monitoring 
efforts as appropriate. 

4. Develop cooperative working relationships with universities and other institutions to 
conduct applied research needed to improve deer management; 

5. Inform and educate the public at large, deer hunters, landowners, public officials, 
government agencies,  and others regarding issues and opportunities affecting 
conservation of mule deer; and 

6. Enhance funding and public support for mule deer management. 
 
Mule deer in Wyoming have important aesthetic, cultural, economic, and ecological values.  
The species thrives in habitats ranging from salt desert shrublands to alpine tundra.  
Researchers and wildlife managers generally concede the species achieved its maximum 
abundance during the 1950s and ‘60s.  Since then, mule deer have declined across the West 
and in Wyoming.  The most recent decline happened during the early 1990s and, though not 
fully understood, it is believed to be primarily due to the combined effects of drought and 
severe winters.  Historically, deer populations rebounded quickly after such climatic 
extremes.  However, in recent years, production and survival of fawns have remained at 
depressed levels.  Low recruitment, severe winters (1992/93 and 2001/02), several dry 
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summers, changing predator/prey relationships, and increased habitat loss have pushed deer 
populations lower than the Department and public desire.   
Limiting factors affecting mule deer populations are: 

1. Altered fire intervals, invasive plants, and historically heavy use by ungulates (both 
wild and domestic) have and are causing long-term declines in productivity of many 
deer ranges. 

2. Habitats are being converted and fragmented by expanding human populations, 
urbanization, increased recreational activity, mineral and energy development, and 
other intensive uses of the land.   

3. Climatic extremes such as drought and severe winters impact quality and quantity of 
habitat and recruitment of mule deer fawns to breeding age.  Biologists and 
researchers are also considering long-term implications of global climate change. 

4. Interaction with elk, white-tailed deer, other wildlife species, wild horses, and 
domestic livestock can negatively affect mule deer and may become more critical 
when condition and availability of habitats decline or where important habitats are 
limited. 

5. Predation is a natural environmental pressure that acts in concert with habitat 
conditions and alternate prey availability.  In many ecosystems, mule deer coevolved 
with, and are preyed upon by multiple predator species such as mountain lions, 
coyotes, black bears, grizzly bears, and wolves.  However, habitat quantity and 
quality ultimately determine the numbers of deer that can be supported.  Although 
predator control may be beneficial in local, specific situations it can actually damage 
the habitat base by increasing deer above the numbers the habitat can support at any 
given time.  Conversely, when mule deer populations are suppressed at levels below 
carrying capacity by predation, predator control can be beneficial and allow the mule 
deer population to increase. 

6. Hunting frameworks can alter the size of a mule deer population and its age and sex 
structure.  License allocation systems (e.g., general vs. limited quota) and season 
structures also affect hunting quality, hunting opportunity, and our ability to manage 
deer populations.   

7. At times, diseases such as epizootic hemorrhagic disease (EHD) and chronic wasting 
disease (CWD) cause significant deer mortality.  However, the actual impacts of such 
events are not fully understood.  By monitoring disease outbreaks and prevalence, 
managers will improve their capability to predict potential changes in mule deer 
populations and forewarn hunters and others about the presence of disease. 

8. Off highway vehicle access, ATV, and snowmobile use have increased markedly in 
the past decade.  This type of disturbance reduces habitat use during peak recreational 
activity, such as hunting seasons, by displacing mule deer into marginal habitats.  In 
addition, ATV use detracts from the quality of hunting and reduces hunter success, 
thereby impacting management goals. 
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9. Access to private lands and landlocked public lands is greatly restricted in some 
portions of the state.  This reduces hunting opportunity and ability to manage mule 
deer populations. 

Wildlife managers obviously cannot control weather or other long- and short-term climatic 
changes.  Our most fundamental role is to prescribe hunting frameworks needed to manage 
mule deer populations within the capability of the habitat, in order to lessen the effects of 
weather and other factors, and to provide a variety of hunting recreation opportunities.  We 
also consult with land management agencies and private landowners to promote programs to 
protect and improve existing habitat and to mitigate adverse impacts caused by mineral and 
energy production, as well as other intensive developments and land uses.  Where predation 
and competition with other wildlife are shown to have additive impacts on mule deer, we 
consider cost-effective means to reduce these impacts. 

We address 10 major issues to accomplish the WMDI goals: 

1. Habitat Management; 

2. Population Management (includes harvest and hunter management); 

3. Predator Management; 

4. Diseases and Parasites; 

5. Law Enforcement; 

6. Weather; 

7. Elk and Deer Interactions; 

8. Public Involvement and Outreach; 

9. Research; and 

10. Funding and Support. 

 

The Wyoming Game and Fish Department is committed to continually assess and improve its 
mule deer management program.  Given sufficient resources to implement the 
recommendations in this initiative, we can enhance our ability to manage mule deer 
populations and provide quality mule deer hunting in Wyoming.  
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Habitat Management 
 
   

In his book, Mule and Black-tailed Deer in North America, Wallmo (1981), stated “In my 
view, the only generalization needed to account for the mule deer decline throughout the 
West is that practically every identified trend in land use and plant succession on the deer 
ranges is detrimental to deer.  Hunting pressure and predators might be controlled, and 
favorable weather conditions could permit temporary recovery, but deer numbers ultimately 
are limited by habitat quality and quantity.”  Society wants wildlife populations managed at 
optimal and sustainable levels for inherent aesthetic values, recreation, sport harvest, and 
scientific purposes.  But, habitat managers often find it difficult to convince wildlife 
enthusiasts that sustaining wildlife populations, including mule deer, at desired levels is 
rendered difficult and sometimes impossible, because human impacts have eliminated or 
otherwise negatively altered important deer habitats.  The Mule Deer Working Group of the 
Western Association of Fish and Wildlife Agencies (WAFWA) defines habitat as those 
resources and conditions present in an area that allow an animal or population to live, survive 
and successfully reproduce (deVos et al. 2003).  The basic components of habitat include 
food, water, cover, and open space within reasonable proximity.  The maximum number of 
deer an area can support and sustain over time is commonly called “carrying capacity,” and is 
determined by the amount of food, cover and water available in an area that are available to 
support a given number of deer over time.  When a mule deer population outstrips the 
available food supply, the herd has exceeded the habitat’s carrying capacity.  Body condition 
and productivity typically decline.  Chronic overuse diminishes the ability of the habitat to 
support deer and may alter the composition and productivity of vegetation for many years.   
 
Food is a key factor influencing how deer use their habitat.  The characteristics that most 
influence the kinds of plants deer select seasonally are palatability, availability, and 
succulence.  Mule deer forage mainly on shrub leaves, buds and stem tips from late summer 
through fall and winter.  In spring through early summer, they rely more on forbs (broad leafy 
plants) and grasses, which are green, succulent, and high in protein.  Food resources can 
affect mule deer in two primary ways, one arising from quantity and the other from quality.  
Although mule deer require a certain quantity of forage to survive, large volumes of low 
quality forage may be inadequate to support the herd.  Deer must obtain sufficient energy, 
protein, and nutrients such as calcium and phosphorus from the plants they eat to maintain 
body condition and to reproduce successfully.  Nutrition influences overall body condition, 
ovulation, conception, gestation, lactation, survival, and home range size on a seasonal and 
annual basis.  Nutrition also affects winter survival, size at birth, timing of birth, survival of 
fawns, and even sex composition of fawns.  For example, does in good condition bear 
healthier fawns, more twins, and a higher proportion are females.  Does under nutritional 
stress often give birth to smaller fawns, often later in the season predisposing them to 
increased mortality.  Nutritional status also affects a deer’s vulnerability to predation, as well 
as its ability to compete for food and survive when severe weather persists for extended 
periods.  Finally, mule deer have a relatively small rumen and digestive tract, which 
decreases their ability to withstand rapid changes in diet composition.  Consequently, while 
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supplemental feeding can save some deer, it is an inefficient and often times ineffective 
means of increasing deer survival during severe winters.  However, the primary cause for 
winter starvation is poor habitat conditions and sometimes too many deer. Nevertheless, there 
have been and undoubtedly will be some winter conditions so severe that if feeding is not 
implemented entire subpopulations could essentially be lost.  In these situations, feeding 
programs need to be implemented as far in advance as feasible of the onset of 
malnourishment and usually require a long-term (three to four month) feeding commitment.  
When such actions are being considered, mule deer managers need to also consider the 
potential impacts of increased disease prevalence due to increased deer densities and 
disruption of mule deer movement patterns and migrations.   The Wyoming Game and Fish 
Department recognizes some winters are so severe that regardless of habitat quality or 
availability significant mortality of mule deer will occur.  The Department developed criteria 
for managers to use when evaluating whether or not to implement a feeding program 
(Appendix 1).  
Water is another critical element of mule deer habitat.  Intake varies depending on 
temperature, humidity, water content of forage, rate of forage consumption, and other factors.  
Deer generally obtain much of the water they need from succulent forage, however, free 
water is important when deer consume large amounts of cured vegetation and when does are 
lactating.  In winter, deer normally obtain sufficient water by eating snow.  Optimally, water 
sources for mule deer are spaced no more than approximately 2.5 to 3 miles apart. 

 
Cover is the other major physical component of deer habitat.  Types of cover include thermal 
cover used to minimize exposure and energy loss and security or escape cover used to avoid 
detection to evade predators and even to avoid harvest by hunters.  Mule deer are adept at 
using trees and shrubs as security cover.  Topographic features such as canyons, rocks and 
river breaks also provide cover.  Cryptic coloration greatly enhances the ability of mule deer 
to hide, making them difficult to detect even when they are standing in the open.  Most 
features that will hide a mule deer also afford thermal protection from wind and cold weather. 
 
Historical accounts give the impression mule deer were confined largely to canyons and 
sagebrush breaks within the semiarid West.  In reality, they occupy a wide range of habitats 
that include riparian corridors, juniper/ponderosa pine breaks and ridges, brushy foothills, 
high elevation timber and parks, and at times, alpine tundra and talus slopes above 
timberline.  In some regions, mule deer seasonally utilize farm croplands.  This is especially 
true where farmlands adjoin ancestral wintering areas or where succulent native vegetation is 
unavailable in summer and fall.  At times mule deer make extensive use of cultivated crops 
but rarely rely entirely on them.   

 
Numerous factors have contributed to loss and fragmentation of mule deer habitats in 
Wyoming.  Some of the more obvious include: energy and mineral exploration and 
extraction; urban growth and rural subdivision development; natural events such as 
precipitation, drought, severe winters, and wildfires; construction of highways, railroads, 
fences, large reservoirs and other impediments to migration; and increased recreation 
activities such as snowmobiling and off-highway vehicle use.  Global climate change may 
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also be exacerbating several of these effects (deVos and McKinney 2007).  These 
disturbances impact the effectiveness of seasonally important habitats, leading to increased 
mortality, reduced reproductive success, and displacement of mule deer into less suitable 
areas.   

 
Mule deer habitats are also altered by many land management practices including fire 
suppression, grazing by livestock, shrub eradication projects, and activities that increase 
spread of cheatgrass and other invasive plants.  Ungulate browsing pressure (both by wild 
and domestic animals) and loss of natural fire cycles have led to a decline in the quantity and 
condition of important habitats, particularly aspen and mixed-mountain shrub communities.  
Shrub eradication projects designed primarily to increase grass production have reduced 
availability of shrubs that provide essential food and cover, especially on mule deer winter 
ranges.  Invasive plants such as cheatgrass, knapweed, thistle, and others are increasingly 
out-competing native shrubs, forbs and grasses on important deer ranges.  Some of these 
weeds ignite easily and tend to increase the frequency and intensity of damaging wildfires 
that can eliminate native shrubs and other plants.  Juniper and conifer stands can provide 
important deer cover, but reduce sunlight and moisture reaching the more important under-
story vegetation.  When these species expand into important shrub-dominated habitats, they 
often out-compete and eliminate important forage plants.   
 
In recent years, recurring drought has reduced the amount and quality of forage produced on 
many deer ranges, resulting in greater competition for the remaining food supply.  Increased 
deer survival during mild winters has exacerbated competition for forage and contributed to 
declining habitat conditions.  Dry conditions have also increased the frequency of wildfires, 
which often burn so hot they damage the plant communities that provide cover and food.  In 
addition, invasive plant species such as cheatgrass often increase following wildfires.  Once 
they become established, invasive plants often increase fire frequency and competition with 
native plant communities.  
 
Mule deer habitat can also be enhanced through habitat alterations.  Some agricultural 
practices and progressive livestock management benefit mule deer by increasing shrub 
productivity and vigor and enhancing the herbaceous (forb and grass) component in the 
understory.  Vegetation manipulations, including mechanical and chemical treatments, 
prescribed fire, and re-seeding can also be designed to improve and rehabilitate deer habitats.  

 
Vegetation monitoring is absolutely essential to detect ecological trends and to effectively 
protect and manage deer habitats at risk from ongoing and escalating impacts.  Such a 
program can be very costly and labor intensive to implement on a meaningful scale.  
However, evaluating habitat conditions and maintaining adequate amounts of high quality 
habitat are vital to sustain healthy mule deer herds.  Managers continue to explore and refine 
techniques for estimating carrying capacity and evaluating habitat conditions in order to 
improve Wyoming's mule deer ranges. 

 
The following management objectives and strategies are recommended to sustain the quality 

 13



habitat base needed to support abundant mule deer populations for future generations. 
 
Objective: Use an integrated approach to balance the habitat needs of mule deer and 
other species when planning and implementing habitat management projects.  

 
Strategy:  When habitat treatments are planned in crucial mule deer habitats such as 
shrub-dominated winter ranges, but the treatments are intended primarily to benefit 
other species, proponents should evaluate short and long-term effects on mule deer 
before treatments are implemented.  
 
Strategy:  Habitat management plans designed primarily to benefit mule deer should 
include a detailed analysis of the effects treatments may have on other species such 
as sage grouse, pronghorn, neo-tropical migratory birds, etc., which are dependent 
on sagebrush.   

 
What’s been done: 
 The Conservation Assessment of Greater Sage-Grouse and Sagebrush Habitats was 

completed in June, 2004 and has been posted on the Department’s public web site.  
This document provides recommendations and cautions with respect to sagebrush 
treatments within areas occupied by sage-grouse.   
 The Western Association of Fish and Wildlife Agencies published the draft Greater 

Sage-grouse Comprehensive Conservation Strategy in December, 2006.  This 
strategy also made extensive reference to: 

 
Connelly, J.W., M.A. Schroeder, H.R. Sands, and C.E. Braun.  2000.  

Guidelines for     managing sage grouse populations.  Wildl. Soc. 
Bulletin.  28(4):967-985. 

  
 To address the increasing problems and issues affecting sagebrush-dominated 

ecosystems and their unique assemblages of wildlife, the Department created a 
Sage-grouse Coordinator position in 2003.  A major function of this position is to 
coordinate with local sage-grouse working groups and federal agencies to assist 
with habitat management and land use plans.  Our intent is to have the position 
evolve into a sagebrush-steppe ecologist who will address the full spectrum of 
species within that ecotype. 
 The Department’s Nongame Section houses reports and databases containing 

information about nongame bird and mammal species that inhabit shrubland and 
grassland ecosystems.  Nongame biologists provide technical assistance in 
assessing potential impacts of habitat treatments and in recommending treatment 
alternatives that are compatible with nongame species. 
 The Comprehensive Wildlife Conservation Strategy (CWCS) was approved by the 

Wyoming Game and Fish Commission in July, 2005 and is now posted on the 
Department’s public web site.  The Strategy lists species of greatest conservation 
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need throughout Wyoming, including species inhabiting sagebrush and grassland 
ecosystems, and recommends conservation actions. 
 “Wyoming Guidelines for Managing Sagebrush Communities with Emphasis on 

Fire Management” was completed in November, 2002 and has been posted on the 
Department’s public web site.  The guidelines examine a range of ecological issues 
that affect sagebrush ecosystems and recommend treatment alternatives. 

 
Objective: Implement vegetation management practices and treatments to enhance and 
or protect mule deer habitat on a landscape scale, while considering both ecological and 
economic impacts.  
 

Strategy:  Conduct research and monitoring needed to better understand shrub 
ecology, the role of fire, and how vegetation responds to treatments designed to 
enhance wildlife habitat, mitigate impacts, or restore degraded communities.  
Focus research in sagebrush steppe, mountain shrub, aspen, conifer and riparian 
habitats 
 
Strategy:  Apply appropriate treatments to maintain health and productivity of mule 
deer seasonal ranges. 
 
Strategy:  Work cooperatively with land management agencies to implement 
monitoring programs that will detect and document potential decline or conversion 
of important habitats, especially on winter ranges, and take appropriate action to 
avoid, minimize, or mitigate the impact.    
 
Strategy:  Ensure security cover requirements of mule deer are considered in all 
vegetation management plans.  
 
Strategy:  Provide long-term protection of important mule deer habitats through 
land acquisitions or conservation easements.   
 
Strategy:  Work cooperatively with the Federal land management agencies to 
develop fire management plans/policies that, under appropriate conditions, allow 
natural ignition fires to burn when they will benefit mule deer.  
 
Strategy:  Provide comments and recommendations to assure timber sales and 
other management activities are designed to maintain or enhance mule deer 
habitat. 
 
Strategy:  Work cooperatively with private landowners (ranchers/farmers) to 
provide technical and financial assistance to enhance mule deer habitat. 
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Strategy:  Coordinate with wildlife agencies in neighboring states to cooperatively 
manage important habitats and to share habitat management techniques and 
strategies. 

 
What’s been done: 
 Recent habitat improvement projects that have been implemented include: 
 South Wind River mule deer habitat inventory and treatments; 
 Meeteetse/Owl Creek mule deer habitat inventory and treatments; 
 Horse Creek mule deer habitat inventory and treatments;  
 Big Piney/LaBarge habitat assessment and treatments; 
 Richeau Hills shrub treatments;  
 Snowy Range and Shirley Mountain area assessment; 
 The Department participates in several Coordinated Resource Management 

teams. 
 The Department has funded a position to administer the Landowner Incentive 

Program. 
 The Department in conjunction with the NRCS has created 4 Habitat 

Extension Biologist positions. 
 Middle Fork Powder River habitat assessment and treatments.   
 Bighorn National Forest south slope prescribed burn program. 
 Lake DeSmet habitat restoration program utilizing the Lawson aerator to 

rejuvenate and re-seed 4-wing saltbush and winterfat. 
 
Objective: Identify areas at risk, where the cumulative effects of natural events and 
human activities have diminished, or threaten to diminish quantity and quality of mule 
deer habitats. 

 
Strategy:  Develop a Geographic Information System (GIS) based map and 
database of historic, ongoing and future disturbances within important mule deer 
habitats to provide a basis for assessing cumulative impacts of proposed actions 
and to assist with planning mitigation and conservation. 
 
Strategy:  Develop a GIS system for mapping and updating quantity and condition 
of habitats within mule deer seasonal ranges, to serve as a basis for proposing 
management actions and habitat treatments designed to maintain deer populations.  
 
What’s been done: 
 The Department has participated in developing several GIS systems including:  
 Decision Support System (DSS) to improve Wildlife Environmental Review 

analyses and comment preparation; 
 Remote sensing to delineate land cover types; and 
 Prototype GIS database and interactive, multi-agency system for tracking 

cumulative impacts.   
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 Also, Wildlife Biologists continually evaluate and update seasonal range 
overlays.    

 
Objective: Avoid or minimize impacts to mule deer migration routes. 

 
Strategy:  Work closely with the Wyoming Department of Transportation, irrigation 
districts, railroads, energy companies, and other entities to design projects that 
minimize barriers to migrating mule deer and to incorporate features (e.g., over- 
and underpasses, ROW fences, project layout, etc.) that restore or improve 
migration over/through existing roads, highways, ditches, and other projects. 
 
Strategy:  Encourage the Wyoming Department of Transportation and county road 
departments to seed less palatable vegetation in highway rights-of-way to reduce 
vehicle/deer collisions. 
 
Strategy:  Recommend fence designs that are compatible with deer passage, and 
minimize entanglements.   
 
Strategy:  Continue to identify migration corridors throughout the state and assess 
risks to these migration routes, and develop solutions to potential conflicts. 
 
What’s been done: 
 Department personnel have participated in numerous projects involving deer 

migration corridors and barriers;   
 A statewide GIS database has been developed to map migration corridors and 

barriers, and is continually updated as additional information becomes available;   
 The Department, in cooperation with the Wyoming Department of Transportation, 

has developed a statewide deer/vehicle collision database; 
 Research on fence specifications, highway warning signs and detection systems, 

and under-passes has resulted in modifications to improve animal movement and 
reduce collisions; 
 A habitat extension brochure on fence specifications was recently updated to 

incorporate results of recent research and field studies;  
 The Department has developed wildlife-friendly fence specifications in 

cooperation with the BLM and Wyoming Department of Transportation.  
 The Department, in partnership with industry and the University of Wyoming, has 

implemented or participated in research to evaluate migration corridors and 
recommend protective measures;   
 The Department cooperated with the Wyoming Heritage Foundation of Wyoming 

and Wyoming Department of Transportation to modify fences to restore mule 
deer and pronghorn migration and to install a system to warn motorists of deer 
crossing Highway 191 near Pinedale. 
 Finally, we have worked with various cooperators including land management 

agencies, private landowners and non-governmental organizations to identify and 
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protect important migration corridors such as Trappers’ Point, routes across 
Anadarko Corporation’s properties, and those circumnavigating Fremont Lake.    

 
Objective: Maintain and improve programs and techniques to monitor the condition of 
deer habitats.  

 
Strategy:  Continue monitoring vegetation conditions in key deer habitats. 
 
Strategy:  Inform federal agencies when data indicate habitats are in poor condition.  
Encourage changes in habitat management to restore habitats in poor condition. 
 
Strategy:  Evaluate herd management objectives (i.e., population size) and, as 
appropriate, adjust them in balance with habitat condition and availability. 

 
Strategy:  Reevaluate all seasonal range delineations and, as appropriate, adjust 
them to reflect changes in deer distribution and habitat use. 
 
Strategy:  Establish vegetation transects to monitor important habitats in “key” herd 
units in each region.  Data should include forage utilization measured in spring and 
productivity measured in fall. 
 
Strategy:  Work with land management agencies and private landowners to 
incorporate deer habitat monitoring in their programs.   

 
What’s been done: 
 The Wyoming Game and Fish Commission approved the Department’s Strategic 

Habitat Plan in December 2001.  Following the plan’s guidance, the Department 
has identified priority wildlife habitats throughout the State. 
 Each warden and biologist district has established vegetation transects to monitor 

key habitats. 
 The Department has mapped all important mule deer habitats statewide. 
 Wyoming Game and Fish personnel meet annually with BLM, USFS, NRCS, and 

other land management agencies to discuss habitat conditions, vegetation treatment 
projects, and recommend future management activities. 

 
Objective: Mitigate impacts of large-scale oil and gas developments.  Field development 
and operations plans should include both onsite and offsite mitigation as appropriate to 
offset habitat losses and maintain mule deer populations.     

 
Strategy:  Use the Wyoming Game and Fish Commission’s Mitigation Policy and 
the Department’s “Recommendations for Development of Oil and Gas Resources 
within Crucial and Important Habitats” to develop mitigation plans for every 
oil/gas field impacting crucial mule deer habitats. 
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Strategy:  Engage individual energy companies and appropriate state and federal 
agencies to develop and implement effective reclamation and mitigation strategies. 

 
Strategy: Develop improved technological capabilities to mitigate energy 
development impacts. 

 
What’s been done: 
 The Department is actively working with industry, BLM, the Governor’s Planning 

Office, and several interest groups to develop effective means of addressing 
energy impacts, including impacts that are likely to affect mule deer herds. 
 The Department has created two permanent positions dedicated entirely to 

addressing energy-related impacts on wildlife.  The Department is pursuing 
additional positions to better cope with these impacts.  
 The Jonah In-fill Mitigation Trust Account, which supports one of the 

Department’s energy mitigation positions, is among the first funding 
arrangements of its type in the nation and   establishes a base for actions to 
accomplish needed mitigation. 
 The Department coordinates closely with the BLM and USFS during the 

development and review of Resource Management Plans and Forest Management 
Plans, respectively.  
 The Department is actively exploring ways to resolve conflicts between wildlife 

and energy development.  We participated in an Oil/Gas Mitigation Workshop 
held in spring 2006 and have developed innovative solutions such as yearlong 
drilling from a smaller number of multiple-well pads, in order to reduce well pad 
densities and associated impacts in crucial wildlife habitat.  

  
Objective: Participate in large-scale mineral and energy development and mitigation 
planning efforts, including wind farms, to assure healthy mule deer populations and 
productive habitat conditions can be sustained.  

 
Strategy:  Become involved at the earliest possible stage in federal planning 
processes that relate to exploration and development of mineral and energy 
resources.  Put together alternatives, including operational practices that least 
impact mule deer and their habitat (e.g., Best Management Practices) and develop 
mitigation plans to offset habitat losses and other impacts.  Consult the 
Department’s “recommendations for the development of oil and gas resources in 
crucial and important wildlife habitats: Version 2.0”and the Commission’s 
Mitigation Policy. 
 
Strategy:  Encourage the BLM to withdraw important mule deer habitats from 
consideration for oil/gas leasing and other industrial developments. 
 
Strategy:  In cases where important mule deer habitats have already been leased, 
work with the BLM and leaseholder to minimize the footprint of disturbance 
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through directional drilling and other Best Management Practices which promote 
conservation of wildlife resources. 
 
Strategy: Defer mineral leasing and development until appropriate technological 
capabilities for mitigation have been devised. 
 
What’s been done: 
 The Department has created two “Oil/Gas Development” positions that work 

directly with industry and Federal agencies to minimize impacts on wildlife.  
These positions have assisted in setting up formal studies to document impacts 
(e.g., studies are being done in the Baggs and Pinedale Mesa areas).  More 
effective mitigation is also being implemented due to their efforts. 
 Industry has acquired and provided to the Department specialized equipment 

(e.g., Lawson aerators and a tractor) needed for habitat improvements to mitigate 
development impacts.  
 Industry has funded research to assess distribution shifts and survival of mule 

deer in the Pinedale Anticline and Baggs area oil and gas fields.  
 The Department continues to diligently review each proposed lease and oil and 

gas development plan.  The State of Wyoming is a “cooperating agency” in the 
Resource Management and Forest Management planning processes of the BLM 
and USFS, respectively.  The Department serves its mission under this 
“cooperating agency” umbrella by recommending measures to maintain and 
improve habitat conditions for mule deer and other wildlife. 
 The Department is a cooperating partner in the Wyoming Landscape 

Conservation Initiative, an interagency, interdisciplinary coordination team 
tasked with a long-term, science-based effort to assess and enhance habitats at a 
landscape scale in southwestern Wyoming. 

 
Objective: Manage recreational uses to reduce their impacts on mule deer and mule 
deer habitat. 

 
Strategy:  Protect crucial winter ranges and other key areas on Commission owned 
lands by seasonally closing the areas to ORV use and where necessary, to all 
human access.  Encourage similar closures on Federal and state lands.   
 
Strategy:  Identify areas where ORVs or other types of recreation (snow machines, 
skiing, etc.) are impacting mule deer or their habitats. 
 
Strategy:  Work with federal agencies to develop travel management plans that 
include seasonal and permanent road closures and area closures, as needed, to 
protect crucial winter ranges and reduce excessive densities of open roads on 
transition and summer ranges.  Encourage agencies to enforce their travel 
management plans.        
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What’s been done: 
 The Wyoming Game and Fish Commission recently revised its regulations 

(Chapter 23) pertaining to public uses of Commission-owned lands.  The 
regulations address travel and ORV management on Wildlife Habitat 
Management Areas.    
 Travel restrictions on the Department’s hunter management and walk-in access 

areas are specified by regulation.   
 The Department, through a cooperative MOU with the Office of State Lands and 

Investments, has accepted responsibility for enforcing vehicle travel restrictions 
on State lands.   
 Several educational articles about ORV ethics and impacts to wildlife have been 

printed in Wildlife News, Wyoming Wildlife Magazine, Department news releases, 
and other media.    
 The Department considers its involvement with development and revision of travel 

management plans a high priority on Federal and State Lands. 
 
Objective: Limit the impacts of urban development and rural subdivision within mule 
deer habitat. 

 
Strategy:  Encourage land use planning statewide.  Inform county and city 
planning and zoning boards where important mule deer habitats are located and 
encourage alternatives that avoid authorizing subdivisions and other developments 
within such areas and encourage zoning that protects open space.  
 
Strategy:  During project design and permitting, work closely with private 
landowners and developers to minimize impacts to mule deer. 
 
Strategy:  Identify key habitats most likely to be developed and attempt to protect 
them through conservation easements or other property interests. 
 
Strategy:  Continue to discourage artificial feeding by the public. 
 
Strategy:  Reduce mule deer vehicle collisions by recommending safety corridors, 
such as under- passes, in areas where busy highways and mule deer migration 
routes intersect.  Review transportation plans to identify problem areas and 
recommend solutions.  
 
What’s been done: 
 The Department continues its involvement with city and county planning and 

zoning boards, encouraging them to include wildlife considerations in their plans.  
We have had exceptional success in Teton County.  
 The Department cooperates with various land trusts such as The Nature 

Conservancy, Jackson Hole Land Trust, Star Valley Land Trust, and Upper Green 
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River Land Trust to set aside open spaces for wildlife including mule deer 
through conservation easements.  
 We routinely submit comments and suggestions to city and county commissions 

during their public involvement processes.  Many of our comments recommended 
considerations to protect and enhance mule deer habitats.  
 The Department has initiated Citizen Advisory Groups to address urban deer 

conflicts (e.g., the Garden Creek mule deer management plan).  
  

Objective: Prevent the introduction or expansion of invasive plants in mule deer habitat 
and promote control and reduction of infestations. 

 
Strategy:  Map areas where non-native invasive plants threaten mule deer habitat.   
 
Strategy:  Promote the aggressive treatment (using chemical, mechanical, 
biological, and  grazing techniques) to eradicate non-native invasive plants. 
 
Strategy:  Conduct a “risk assessment” for invasion by invasive species in crucial 
mule deer habitats. 
 
Strategy:  Use multi- agency partnerships to develop coordinated approaches to 
identify and prioritize cheatgrass infestations and fund and implement control 
programs.  
 
Strategy:  Seek legislation to list cheatgrass as a noxious weed. 

  
Strategy:  Encourage the legislature, NGOs, and other federal agencies to promote 
and secure sufficient funding to manage and control invasive species and assist 
private landowners. 

 
What’s been done: 
 The Department participates in a number of coordinated weed management 

groups. 
 The Department applies for various integrated weed management practices on all 

Commission owned lands. 
 The Department personnel have established a multi-agency group to address 

cheatgrass expansion in southeast Wyoming.  
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 Population Management 
 

We manage populations of mule deer to maintain them within the capability of the habitat, 
provide recreational opportunity, and balance the diverse interests of stakeholders who 
include subsistence, recreational and trophy hunters, guides and outfitters, farmers and 
ranchers, conservation organizations, local businesses, federal land management agencies, 
urban and rural property owners, and the general public.  Such groups often hold widely 
differing viewpoints and may not fully recognize the tradeoffs of alternative management 
philosophies.  For these reasons, deer management can entail decisions that are socially and 
biologically complex.  Although it is impossible to please everyone in every circumstance, 
the Department attempts to address the diverse expectations of Wyoming’s citizens on a 
statewide basis. 
 
Ultimately, the quality and condition of the habitat determines the maximum number of deer 
that can be sustained in a healthy herd.  Some deer hunters believe present-day management 
should replicate the much higher deer densities they recall from the 1950s and 60s.  
However, that era coincided with a stage of vegetation health and vigor that was optimal for 
supporting highly productive mule deer populations.  Looking back, many wildlife biologists 
believe mule deer were actually too abundant in the 1960s and that overabundance caused 
long-term damage to preferred forage plants.  Since then, habitat conditions have continued 
to decline as a consequence of detrimental fire management (fire suppression and poorly 
designed prescribed burns), grazing practices, urban and industrial development, long-term 
drought, and in some cases, too many deer.   
 
Chronically low fawn production, measured as the number of fawns per 100 does, is often 
the most immediate symptom indicating deer numbers may exceed what the habitat can 
support.  Excessive deer densities can further damage the habitat base, resulting in a less 
productive herd that is susceptible to large-scale die-offs from disease and severe winters.  
On the other hand, maximum fawn productivity is achieved when the herd is held in check, 
well within the habitat’s capability.  Responsible management seeks to protect the habitat by 
maintaining stable, healthy deer populations.  A productive deer herd in good habitat is also 
more resilient and capable of recovering sooner after severe climatic events.   
 
The deer management program in Wyoming is based on a process called, “Management by 
Objective.”  Population objectives have been established for each deer herd in the State.  
Originally, the objectives were intended to be well within the carrying capacity of the habitat 
under normal climatic conditions.  Objectives were also adjusted after input was received 
from sportsmen, landowners, and land management agencies.  However, since the original 
objectives were set, unanticipated conditions such as long-term drought, large-scale 
developments, habitat fragmentation, competition with other ungulates, shrub reduction 
programs, fire suppression, and other intensive land management practices have reduced the 
carrying capacity of some deer herds.  In light of these changes, some existing herd 
objectives may be set too high.  In these circumstances, where possible, managers should 
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first focus efforts on identifying and then correcting the problem(s) before adjusting the 
population’s objective to a lower level.  
 
Hunting seasons are set to basically manage each mule deer herd within 10% of its 
population objective.  When the population is outside this range, more liberal or conservative 
seasons are recommended, as needed, to reduce or increase the herd toward its objective.  
However, deer populations may be managed at a lower level to protect both the herd and its 
habitat when the carrying capacity is depressed as a consequence of protracted drought or 
other environmental factors.  Conversely, some populations remain over objective due to 
inadequate harvest, predominantly where access to hunt is restricted.  Sometimes, we lack 
adequate survey data to reliably estimate a deer population.  In these cases, our harvest 
management may be based on alternative indicators such as hunter success or effort (days 
expended per deer harvested), or it may be based upon habitat measurements that detect 
whether a deer population is over-utilizing key forage plants.   
 
The size of a deer herd is regulated primarily through harvest of female deer.  In general, 6-
12% of the does must be harvested each year to stabilize a moderately productive deer herd 
(e.g., 60-80 fawns per 100 does).  Where deer numbers are out of balance with their habitat, 
it is important to harvest at least some does to maintain the herd at a sustainable level.  
Therefore, we may harvest 2-3% of the does even when a herd is below its population 
objective because this could protect the habitat during stressful environmental conditions 
such as drought.  When habitat conditions improve, a 2-3% doe harvest will not prevent the 
population from recovering rapidly.  On the other hand, failing to harvest at least some 
female deer when the population is below objective and the habitat is in poor condition may 
result in additional damage to the habitat and a more protracted recovery.  In those instances 
where deer population growth is inhibited by other factors such as predation, doe harvest 
may not be needed or desirable. 
 
The Department applies various harvest strategies depending on management needs.  The 
most conservative strategy is a limited quota “bucks-only” season.  This allows maximum 
population growth when habitat conditions are optimal.  However, when habitat is in poor 
condition, a bucks-only season can actually do more harm than good by maintaining a higher 
deer density than the habitat is able to support.  Either sex seasons achieve a limited harvest 
of does, but comparatively few hunters are willing to shoot a doe on a license that allows 
them to harvest a buck.  A somewhat higher doe harvest can be realized by restricting an 
either sex license to does and fawns during the latter portion of the hunting season.  Some 
hunters who were unsuccessful harvesting a buck at the beginning of the season will opt to 
harvest a doe later on.  Another variation is to allow harvest of either sex at the beginning of 
the season, and then restrict the license to antlered deer only during the later segment.  
However, the Department has found that doe/fawn licenses are generally necessary when a 
significant number of female deer must be harvested.  These licenses are always limited in 
quota, but are issued in sufficient numbers to achieve the necessary harvest of female deer. 
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Some hunters are opposed to harvesting does and continue to believe this practice is 
detrimental to deer management in Wyoming.  As a result, the Department sometimes has 
difficulty harvesting enough does to meet population management objectives to protect the 
habitat base and avoid significant losses (i.e., “population crashes”).  During the late 1980s, 
many herds in Wyoming increased dramatically during an “irruptive” growth phase, vastly 
outstripping the available habitats.  Although the Department attempted to curb the 
undesirable population growth by harvesting additional does, efforts often met with 
resistance and were ultimately too little too late.  After the winter of 1992/93 populations 
declined significantly, some by more than 50%.  Doe harvest during the 1991 and 1992 
hunting seasons was elevated to address deteriorating habitat conditions, but was not enough 
to cause the observed population declines.  In fact, despite efforts to increase harvest and 
minimize over-winter mortality, observed mortality after the 1992/93 winter was significant 
in many areas.  These declines happened primarily because deer were in poor body condition 
as there was simply to many of them trying to survive on already poor habitats.  In many 
herds, long-term habitat degradation is evident from reduced fawn recruitment and elevated 
winter mortality.  Many of these populations have not been able to sustain a recovery despite 
essentially no doe harvest since 1992.  Where habitat is determined to be a limiting factor, it 
is important to harvest doe deer at all population levels to protect the habitat base thereby 
sustaining healthy deer herds.      
 
Most deer herds in Wyoming are managed under a “recreational management” concept.  
Harvest is regulated to sustain between 20 and 29 bucks per 100 does measured after the 
hunting season has ended.  In most areas, we are able to maintain buck:doe ratios within this 
range without limiting the numbers of hunting licenses available to resident hunters.  These 
areas usually are open to hunting with a general license.  “Recreational management” offers 
the maximum opportunity to hunt while providing a reasonably high quality experience for 
the majority of hunters.  A smaller number of deer herds designated as “special management” 
are managed to sustain between 30 and 45 bucks per 100 does after the hunting season.  In 
order to maintain these higher proportions of bucks, harvest pressure must often be reduced 
either by limiting the numbers of licenses (i.e., by setting limited quota seasons), or by 
setting very conservative hunting seasons under a general license framework.  Herds that are 
managed to sustain a large percent of bucks do not produce as many deer to harvest because 
the proportion of does in the population is lower.  Fewer does mean fewer fawns and 
ultimately, fewer deer to harvest.  Consequently, hunting opportunity must be reduced both 
to lessen harvest pressure on bucks and to harvest a smaller surplus of deer.  On the other 
hand, a deer population will produce the maximum number of deer for harvest when the 
buck:doe ratio is maintained between 20 and 29 per 100 and the total population is well 
within the carrying capacity of the habitat.  Mature bucks are available in all deer herds in the 
state, regardless whether they are managed under “special” or “recreational management.”  
Based on management data, the proportions of mature bucks may be somewhat higher in 
special management herds.    
 
Another harvest strategy sometimes employed to improve depressed buck:doe ratios is a 
“four-point or better” hunting season.  It may seem counterintuitive, but antler point 
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restrictions do not necessarily produce more large bucks.  In a 4-point or better season, the 
hunter is restricted to harvesting bucks with 4 points or more on either antler.  Consequently, 
all harvest pressure is redirected to the largest deer in the population, which reduces their 
number.  Since most yearlings and some 2-year old bucks are protected until they become 
small 4-point deer, the overall ratio of bucks to does will increase somewhat as a result of 
having more young bucks in the population.  However, harvest is merely delayed until a buck 
grows its first set of 4-point antlers.  The maximum benefit of a 4-point season is typically 
realized after the season has been in place 2 or 3 years, at which time most 4-point bucks are 
being harvested.  Thereafter, the buck:doe ratio does not continue to increase and fewer 
bucks actually survive to grow truly large antlers.  Over the long-term, persistently targeting 
large bucks may also eliminate desirable genetics (the ability to grow large antlers) from the 
population.  If the objective is to produce more large deer, the 4-point restriction must be 
lifted after 2 years so harvest is once again spread over more age classes.  This allows more 
of the incoming cohort of 4-point bucks to survive to an older age and potentially grow much 
larger antlers.  Should the overall buck:doe ratio again decline to an unacceptably low level, 
the 4-point or better season can be reinstated for another 2-3 years to augment the number of 
bucks in the population, and the process is repeated.  Permanent 4-point or better seasons do 
not produce more large bucks and actually reduce the harvestable surplus because some of 
the younger bucks that could have been harvested will die from other causes before they 
grow 4-point antlers.  In addition, some small bucks are mistaken for legal bucks and are 
illegally killed and abandoned.  Those deer represent a resource that is lost from the 
population and impact hunter opportunity in future years. 
 
It is often difficult to gauge social preferences regarding deer management because at any 
given time, managers are more likely to hear from constituents who want some aspect of deer 
management changed, while those who are satisfied with the status quo tend to be less vocal 
in expressing their support.  Some of the more common issues include:  hunter densities; 
numbers of deer, numbers of bucks, or availability of large bucks; harvest success; hunting 
access; habitat conditions; and excessive use of off-road motorized vehicles.  To objectively 
evaluate our constituents’ viewpoints on these and other issues, the Department periodically 
conducts a survey of licensed deer hunters’ attitudes and opinions toward deer management 
in Wyoming (Responsive Management 2006).  The most recent survey sampled a random 
cross-section of resident and nonresident hunters who held deer licenses in 2005.  Some of 
the key findings regarding social preferences in relation to mule deer management included:  

• A majority of hunters (55%) felt the number of deer in Wyoming is about 
right, while 28% believed there are too few deer. *   

• A strong majority of hunters (75%) agreed there were enough deer in their 
hunt area. 

• A majority of hunters (68%) believed the number (density) of hunters was 
about right or could even be increased. 

• The larger percent of hunters (49%) indicated the number of bucks was about 
right, while 41% believed there were too few bucks. *   

• A majority of hunters (54%) believed the average size of bucks’ antlers was 
about right, while 36% believed bucks were too small. * 
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• A large majority of resident hunters (73%) want the opportunity to hunt every 
year even if it means their success at harvesting a deer is lower. 

• The majority of both resident (55%) and nonresident (54%) hunters prefer 
general deer hunting seasons.  Lesser percentages (28% and 29% respectively) 
prefer limited quota hunting seasons. *   

• Among the respondents who felt there were too many hunters in the field, the 
least popular option for reducing the number of hunters involved limiting 
hunting areas available to residents – only 34% favored this option.   

• A significant number of resident deer hunters (39%) chose to hunt in more 
than one hunt area. 

• A majority of hunters (68%) think the Wyoming Game and Fish Department 
is doing a good or excellent job of managing deer. 

• Over 90% of those hunters who felt numbers of deer or numbers of bucks 
were too low, or average antler size was too small, indicated the best way to 
address these concerns would be through improving deer habitat. 

• A solid majority of hunters (82%) support managing deer herds in balance 
with their habitat, even if that means reducing deer numbers or hunting 
opportunities. 

• Large majorities of hunters (in each case, over 90%) believed it is important 
for the WGFD to manage the number of deer, the number of bucks, and 
quality of deer habitat in Wyoming.    

• A majority of hunters (83%) feel it is important for the WGFD to manage 
motorized off-road vehicle use in deer hunt areas. 

* The percentages do not total 100% in each case because a portion of the 
respondents expressed no opinion or no preference. 

 
On a statewide level, deer hunters in Wyoming appear satisfied with the existing 
management program and with existing conditions.  Nevertheless, there are constituents, 
primarily in the western part of the state, who are dissatisfied with current management 
direction. Even where hunters are dissatisfied, there are differing opinions how mule deer 
should be managed, which further increases the complexity and challenge to meet the wide 
array of desires and expectations of hunters.  In addition to the periodic statewide survey, 
local input is strongly considered in management decisions for individual herd units or hunt 
areas.  There is (and always will be) some interest in reducing hunter densities, however the 
overall density of mule deer hunters has decreased by 51% due to attrition since 1980.  There 
is also some interest in improving hunter success (overall success was 57% in 2005), and 
there is somewhat greater interest in increasing the availability of larger bucks.  Although 
53% of residents said they would support managing for larger bucks even if it meant more 
restrictions and reduced chance of hunting every year, this contradicts an even stronger desire 
to hunt every year and a preference for general hunting seasons.  The approach the 
Department has taken is to maintain a diversity of management approaches that emphasize 
opportunity to hunt while providing, within reason, opportunities to hunt in special 
management areas and in limited quota seasons where harvest of mature bucks and high 
success rates are emphasized.    
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The following management objectives are vital to assure productive, resilient populations of 
mule deer and other wildlife are sustained over the long term. 
 
 Objective: Minimize the extent to which competing ungulates impact mule deer 
populations. 

 
Strategy:  Manage expanding elk populations within their established herd unit 
objectives.  
 
Strategy:  Improve our understanding of competitive interactions between mule 
deer and white-tailed deer, elk, pronghorn, wild horses, and domestic livestock.  
Develop management strategies to alleviate excessive competition and address 
conflicting wildlife management goals.   
 
What’s been done: 
 The Department continues to liberalize elk hunting throughout the state to 

decrease expanding elk populations by increasing license allocation, creating an 
additional cow/calf license sold at a reduced price, and extending hunting 
seasons in some areas as late as January 31. 
 White-tailed deer management throughout the state is liberal and includes 

general license and/or limited quota license hunting in October and November. 
 The Department funded two studies, conducted by the Wyoming Cooperative 

Wildlife Research Unit, examining competitive interactions between mule deer 
and white-tailed deer and between mule deer and elk.  Final research reports 
were published in 1999 and 2000 and included: 
 
Sawyer, H. and F. Lindzey.  2000.  Ecology of sympatric mule deer and white-

tailed deer in riparian communities of Southeast Wyoming.  WY Cooperative 
Fish and Wildlife Research Unit, University of Wyoming, Laramie.  49pp. 

Porter, M.A.  1999.  Spatial relationships of sympatric mule deer and elk in 
south-central Wyoming.  M.S. Thesis.  University of Wyoming, Laramie.  
73pp.     

  
Objective: Manage mule deer populations on a sustainable basis, within the carrying 
capacity of the habitat. 

 
Strategy:  Implement habitat improvement projects to increase habitat carrying 
capacity to sustain mule deer numbers at established population objectives. 
 
Strategy:  Where long-term habitat conditions are irreversible (i.e., due to permanent 
rangeland conversions, invasive plants, climate change, subdivisions, or large-scale 
energy development) and have been determined to cause mule deer population 
declines below established objectives, lower the objective to a sustainable level. 
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Strategy:  Set hunting regulations to manage mule deer populations within the 
established herd unit objectives.  Make further adjustments based on browse 
utilization readings and climatic conditions, to maintain herds within the existing 
capacity of the habitat. 
 
Strategy:  Monitor habitat conditions on key areas such as winter ranges and 
parturition (birthing) habitats.   
 
Strategy:  Periodically reevaluate herd unit objectives and adjust them as needed to 
assure the habitat is protected from overuse. 
Strategy:  Reduce mule deer populations when browse utilization readings on key 
shrub species exceeds 35% for three consecutive years.   
 
What’s been done: 
 In 2005, Wildlife Division personnel established permanent browse utilization 

transects in each region.  Some regions had transects in place previously.  These 
transects are read annually and considered in assessing habitat conditions and 
browse utilization by the existing ungulate population, and in setting mule deer 
seasons. 
 In the mid-1990s, Casper region developed an index to assess habitat conditions 

and utilization in Bates Hole.  Some of their transects are within mule deer winter 
range.  The habitat use indices are calculated annually.  Mule deer populations 
have been managed at lower levels to reduce browse utilization on key shrub 
species to less than 35%. 
 Various strategies have been implemented to achieve harvest of female deer 

necessary to manage populations within herd objectives.  These strategies include 
issuance of sufficient doe/fawn licenses, reduced license fees, allowance for hunters 
to obtain multiple doe/fawn licenses, and extended late antlerless deer seasons for 
full-price license holders. 
 The Private Lands/Public Wildlife Initiative and various hunter assistance 

programs have improved access to private lands, helping us to achieve desired 
harvest levels.  
 The Department has increased its emphasis on managing deer populations within 

herd objectives and within numbers the habitat can support on a sustainable basis. 
 The Department has increased public information and education efforts through its 

season setting meetings and publications, impressing the need for managing deer 
populations within the habitat’s capacity and the need to harvest female deer to 
accomplish this.   

 
Objective: Improve hunting opportunities in areas of difficult access to realize harvest 
levels needed to manage populations within objective levels and to maintain productive 
habitat conditions. 
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Strategy:  Evaluate landowner attitudes regarding hunting seasons and access. 
 
Strategy:  Encourage federal land trades that consolidate public and private parcels, 
or provide access to landlocked public lands 
 
Strategy:  Increase public hunting opportunities through various landowner 
incentive programs, access easements, and additions/enlargements of Commission-
owned lands and by improving habitat management on private, federal, and 
Commission-owned lands. 
 
Strategy:  Increase landowner confidence and contacts by working through Wyoming 
Conservation Districts and Department personnel to achieve better access and 
adequate harvest on private lands.   
 
Strategy:  Cooperate with the Wyoming State Land Board to facilitate hunting access 
on State lands and to enforce travel restrictions. 
 
What’s been done: 
 The Commission kicked off its “Private Lands/Public Wildlife” program (PLPW) in 

2000.  The program compensates private landowners for public access to hunt on 
private lands or landlocked public lands and is funded by voluntary contributions 
from sportsmen and from a portion of the Conservation Stamp revenue.  Since the 
program began, tens of thousands of acres have been enrolled as “hunter 
management areas,” or “walk-in areas”. 
 Several “hunter assistance” programs are operated in the state, usually by local 

Chambers of Commerce, to help hunters find a place to hunt.  Some Department 
regional offices and game wardens also maintain lists of landowners who are 
willing to accept hunters.   
 The Department has operated “hunter information check stations” in various 

locations.  The program was begun during the early 1980s to assist hunters in the 
field.  Department personnel manning the check stations answer a variety of 
questions including inquiries about places to hunt.   
 The Commission owns and manages numerous habitat units, winter ranges, and 

access easements that are open to public hunting throughout the state.  As 
opportunities arise, additional priority lands and easements may be acquired 
pending adequate funding.   
 The Department’s regional offices periodically conduct surveys to assess 

landowner preferences regarding hunting seasons and hunter access.  Game 
wardens and biologists frequently contact landowners to obtain their perspectives 
on these issues as well. 
 The Legislature has included a “landowner coupon” on deer, elk, and pronghorn 

licenses to compensate landowners for wildlife use of private lands.  The program 
was begun in 1939 and continues through the present.   
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 As the need arises, the Department issues additional hunting licenses to address 
depredation concerns on private lands.  These licenses are almost always limited to 
doe/fawn deer and pronghorn or cow/calf elk only. 
 The Department comments on all proposals to acquire, exchange, or dispose 

federal lands.  We encourage acquisitions and exchanges that consolidate isolated 
parcels of federal lands and provide access to landlocked blocks of federal lands.  
We also support retaining accessible public lands, especially those containing 
important habitat, in federal ownership.   
 The Department obtained a policy directive from the State Land Board in 1987, 

affirming the public’s right to hunt and fish on all state lands under grazing leases.  
We also coordinated with the State Land Board to obtain clarification of rules 
pertaining to hunting and fishing access on state lands and recently (2006), a 
brochure on this topic was published.  The brochure is being placed on the 
Department’s public web site.  In 2003, the Wyoming Legislature passed Enrolled 
Act 64, requiring the State to post signs on readily identifiable state lands that are 
legally accessible.  The sign posting effort is currently underway.  
      

Objective: Provide diverse hunting opportunities to accommodate both the recreational 
and trophy mule deer hunter. 

 
Strategy:  Evaluate and consider results of deer hunter attitude surveys conducted at 
both the statewide and local levels to identify and implement hunting season 
frameworks and licensing systems that maintain or improve constituent satisfaction.   
 
Strategy:  Maintain general license hunting seasons while providing opportunities to 
hunt in areas that are managed to sustain a higher proportion of mature bucks or 
higher harvest success.      

 
What’s been done: 
 A Deer License Committee has been established to evaluate problems and benefits 

associated with issuing separate hunting licenses for mule deer and white-tailed 
deer, and with potentially converting all deer hunt areas to limited quota licenses 
only.  A final report and recommendations are to be released in February, 2007.     

 
Objective:  Identify and implement management actions to address depredation 
problems. 

 
Strategy:  Adjust hunting regulations to alleviate depredations caused by mule deer, 
while balancing desires of hunters and landowners. 
 
Strategy:  Implement strategies in addition to hunting to alleviate depredations. 

 
What’s been done: 
 Doe/fawn licenses are issued on a routine basis to alleviate depredation.   
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 In special circumstances and where justified, kill permits are issued to alleviate 
depredation. 
 Special seasons (depredation seasons) are set to alleviate depredation within 

specific geographic areas. 
 The Department supplies exclosure fencing free of charge to landowners 

experiencing depredation of haystacks by deer. 
 The Department has available several extension bulletins to advise landowners 

and homeowners how to prevent or reduce depredation by deer.  In addition, the 
Department provides technical assistance to landowners experiencing 
depredations. 
 Since 1939, the Department has compensated landowners for damage to private 

property caused by big or trophy game when Department personnel can verify the 
damage and a claim is filed in accordance with state laws and Commission 
regulations.  
 In 1999, The Department published the second edition of The Handbook of 

Wildlife Depredation Techniques: 
 
Buhler, M.L., S.H. Anderson, F.G. Lindzey, and T. Cleveland.  1999.  The 

Handbook of Wildlife Depredation Techquiques: 2nd Edition.  WY Game and 
Fish Department, Cheyenne.  680pp. 

 
Objective: Use appropriate survey techniques, within budgetary considerations, to 
monitor mule deer populations at a level of precision needed to assess results of harvest 
strategies, climatic or disease events, habitat treatments and other management or 
conservation actions.   

 
Strategy:  Evaluate monitoring and population census techniques utilized by other 
Western states.  If alternative techniques merit consideration, identify two or three 
key herd units in Wyoming in which the techniques can be experimentally applied 
and the resulting data sets compared to data resulting from the Department’s 
traditional survey techniques.  
 
Strategy:  Test Colorado’s quadrat sampling method as an independent means of 
verifying population estimates in the Sublette Mule Deer Herd Unit.  
 
Strategy:  Identify an appropriate herd unit to test Montana’s adaptive 
management strategy method as an independent means of verifying population 
estimates.    
 
Strategy:  Implement the most current, effective census techniques to assess mule 
deer population status.  Standardize survey techniques statewide.       
 
What’s been done: 
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 The Department’s Mule Deer Working Group (MDWG) periodically reviews 
recent literature and contacts other state wildlife agencies to identify alternative 
techniques that may warrant consideration in Wyoming.  Representatives from 
Colorado, Idaho, and Montana have attended MDWG meetings and given 
presentations on their states’ monitoring and census procedures.   
 Beginning in the mid 1990s, the Department began measuring fat deposition in 

field-checked deer to assess body condition and provide an indirect means of 
assessing habitat quality and availability. 
 Beginning in 1994 the Department began conducting post hunting season change 

in ratio surveys and winter mortality surveys to gauge the impact of winter 
weather on deer populations in a few key deer herds.   

 
Strategy:  Conduct annual herd composition surveys to assess population status 
after the hunting season has ended.  Surveys should cover core winter range areas 
after the migration period and prior to onset of winter (November/December).  A 
sufficient number of deer should be classified on the ground or from a helicopter to 
achieve statistically adequate sample sizes needed to reliably estimate age and sex 
ratios (i.e. buck:doe, fawn:doe ratios), and to provide a basis for estimating winter 
mortality.   

 
What’s been done: 
 Annual post-hunting season age/sex composition surveys are done in all herd 

units. 
 The Department routinely field checks harvested deer and collects age/sex data. 

 
Strategy:  Continue to use population modeling to estimate the size of mule deer 
populations based on herd composition surveys, harvest and non-harvest mortality, 
and natural overwinter mortality.  Also consider alternative methods such as 
spreadsheet estimators, mark/recapture, sightability models, and quadrat sampling 
to determine whether management goals are being achieved.   

 
What’s been done: 
 The Department has relied upon POP-II to estimate deer population sizes since 

the early 1980s.  Other methods are continually being reviewed and will be 
evaluated in selected herd units.     

 
Strategy:  Continue running the big game harvest survey to estimate annual deer 
harvests, hunter success, and other statistics.  Continue to estimate total harvest 
within ±10% at the herd unit level, with 90% confidence.  Determine whether non-
response is a significant bias affecting harvest estimates. 
 
Strategy:  Evaluate the potential for mandatory harvest reporting. 
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What’s been done: 
 Biological Services and the harvest survey contractor refine and improve the 

harvest survey process on a continuing basis, in order to achieve the 
contractually-specified level of precision.   
 A non-response bias study was completed in 2003 and 2005.  Results were 

comparable to those of an earlier study conducted in the late 1970s.  The amount 
of bias detected at the statewide level was nominal (generally less than a few 
percent). 

                       
Strategy:  Conduct post-winter mortality surveys and spring herd composition 
surveys to estimate fawn losses and age and sex proportions of the winter mortality 
estimates each year.  Monitor winter survival of fawns and adults in key areas to 
maintain accurate indices of recruitment and survival.   

 
What’s been done: 
 Winter mortality surveys and/or spring classifications are done in key herd units 

throughout the state.   
 

Strategy:  Obtain data from field-checked deer to monitor ages and gender of 
harvested deer, body condition, and geographic distribution of the harvest.  Collect 
incisor teeth to accurately age deer based on laboratory analysis of cementum 
annular deposits.    

 
What’s been done: 
 For many years, the Department has collected incisors from harvested mule deer 

to estimate the age make-up of the harvest and to provide an unbiased estimate of 
the age structure of adult female deer in the population.  However, tooth analyses 
have been curtailed in recent years due to budget constraints and because the 
data were redundant or were not used in many cases to make management 
decisions.  Where such data are important to construct reliable population 
models, an adequate budget should be restored to collect tooth samples for 
laboratory aging.     
 The Department routinely field checks harvested deer and collects age/sex data. 

              
Strategy:  Assess the comparative importance of mule deer mortalities resulting 
from collisions with vehicles and trains.  Assess whether these mortality sources 
may have a significant bearing on population management.  Identify and 
implement mitigation practices to reduce the incidence of vehicles and trains 
colliding with mule deer, especially at important migration crossings.       
 
What’s been done: 
 The Department helped fund the Nugget Canyon Deer Study completed in 2003.   
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 Underpass structures, deterrent devices, and motorist warning systems have been 
installed at Nugget Canyon, the Pinedale area, and other key locations around 
the State. 
 The Wyoming Highway Department maintains a deer collision database to 

identify problem locations along the State’s highways. 
 We have developed educational materials and signs that advise motorists about 

dangers of wildlife collisions and encourage safe driving practices when deer are 
present.  

 
Strategy:  Continue to increase our knowledge of deer distribution, migration, and 
habitat use throughout Wyoming.  Apply this information to manage deer more 
effectively, document potential impacts, justify the need for mitigation, and design 
more effective mitigation and habitat treatments. 
 
What’s been done: 
 For many years, the Department has mapped seasonal ranges utilized by mule 

deer throughout the State.  The maps (geographic overlays) are often consulted to 
assess impacts of proposed developments.  These maps have also been digitized 
and presently are available in a GIS format. 
 The Department developed a Decision Support System (DSS) that became 

operational in 2005.  The DSS is a geographic data system that includes 
distributional data, seasonal ranges, migration corridors and other critical 
information.  The system was devised to assist Department personnel, companies 
and consultants with analyzing potential impacts of proposed developments and 
identifying mitigation opportunities. 
 The Department has maintained a Wildlife Observation System (WOS) database 

since the late 1970s.  This is the Department’s longest standing, geo-referenced 
database containing seasonal distribution, herd composition, and mortality 
records for mule deer. 
 In September, 2004 the Department compiled “Recommendations for 

Development of Oil and Gas Resources within Important and Crucial Wildlife 
Habitats.”  This document provides management and mitigation 
recommendations applicable to energy developments within important habitats of 
several wildlife species including mule deer.  It is available on the Department’s 
public web site.  The document is currently undergoing revision to incorporate 
results of recent research.  

 
Objective: Continue to refine and improve the herd unit basis for managing 
populations of mule deer. 
 

Strategy:  Conduct studies of deer distribution and movements to refine seasonal 
range type delineations and herd unit boundaries.  Revise herd unit boundaries and 
combine herd units as needed to meet the criterion of not more than 10% 
interchange between adjoining herd units. 
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Strategy:  For those herds that we share with adjoining states, continue to improve 
coordination and data collection in order to attain better population and harvest 
estimates, and more reliable trend monitoring. 
 
Strategy:  Coordinate with wildlife agencies in neighboring states to cooperatively 
manage mule deer populations and to share management techniques and 
strategies. 
 
What’s been done: 
 The Department has and continues to conduct population movement studies 

where herd unit boundaries are questionable.   
 The Department conducts surveys during critical periods to document habitat use 

and distribution. 
 The Department has made several attempts to coordinate data collection with 

adjoining states. 
 The Department entered into a “good neighbor” agreement to cooperatively 

manage interstate wildlife populations (Memorandum of Agreement on the 
Management of the Multi-state Wildlife Resources in Boundary Habitats of 
Colorado, Idaho, Montana, Utah and Wyoming). 
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Predator Management 
 
Many predators such as coyotes, mountain lions, wolves, bobcats, black bears, and eagles 
prey on mule deer.  Ballard et al. (2001) provided a review and synthesis of research on deer-
predator relationships, which formed the basis for the chapter on deer-predator relationships 
in “Mule Deer Conservation: Issues and Management Stategies” (deVos et al. 2003), and the 
context for the discussion on predation in the “North American Mule Deer Conservation 
Plan” (Mule Deer Working Group 2004).  We borrowed heavily from these documents in 
writing the Predation section of the Wyoming Mule Deer Initiative. 
 
Relationships between predator and prey populations, habitat variables, and weather events 
are dynamic and complex.  The extent to which predators affect mule deer populations seems 
to vary with the circumstances surrounding each deer herd at any particular time and can also 
vary year to year, depending to a great extent on the size of a mule deer population in relation 
to the habitat’s carrying capacity.  This relationship is impacted by variables such as changes 
in habitat quality and quantity, weather patterns (prolonged drought or severe winters), 
competion with other ungulates for forage, species and densities of predators, effects of deer 
harvest strategies, and abundance of alternate prey.  Managers must consider all of these 
factors in determining whether predator management is appropriate, and if so, in prescribing 
effective predator management. 
 
Predator management may or may not increase the size of a mule deer population.  For 
example, a mule deer population near the habitat’s carrying capacity will not respond, in a 
sustainable manner, to predator management.  Habitat carrying capacity is difficult to 
determine and varies from season to season and year to year.  However, several indices may 
indirectly indicate carrying capacity has been exceeded.  For example, adults in poor body 
condition, low birth rates, low fawn:doe ratios, high utilization of available forage, and high 
deer population densities all suggest a deer population has surpassed the capacity of the 
habitat to support a growing deer herd.  In this circumstance, predator management to 
decrease mule deer predation may not be desirable or effective.   
 
On the other hand, a mule deer population that is chronically depressed while maintaining 
good fawn production and adult deer body condition but low fawn recruitment and adult 
survival in otherwise favorable habitats (i.e., a “predator pit”) may respond to predator 
management (Cougar Management Guidelines Working Group, 2005) especially if control 
actions target the predator(s) that is limiting the population.  Further, Hurley and Zager 
(2005) demonstrated decreasing mountain lion predation in Idaho increased adult doe 
survival and allowed for a slight deer population increase.  They also showed a decrease in 
the number of coyotes resulted in increased fawn survival through summer, but that this did 
not increase fawn recruitment into the population.  A reduction of predator populations may 
be warranted given the specific circumstances and management goals for each individual 
herd unit. 
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The Wyoming Animal Damage Management Program was created by the Wyoming 
Legislature in 1999  and is administered by a 15 member board, commonly referred to as the 
Animal Damage Management Board (ADMB).  The ADMB was established for the purpose 
of mitigating damage caused to livestock, wildlife and crops by predatory animals, 
predacious birds and depredating animals or for the protection of human health and safety.  
In addition, the ADMB administers funds available to Qualifying Predator Management 
Districts from each county in Wyoming to implement predator management strategies in 
accordance with the ADMB’s mission.  The intent of these programs is to benefit mule deer 
and other wildlife.  Since this is a new program, it is unclear whether their efforts will 
achieve desired results.   

It has been shown predator management may be beneficial to mule deer when:  

1. The mule deer population is well below the habitat’s carrying capacity; 
2. Populations of alternate prey species (for example rodents and rabbits) are at low 

levels; 
3. Predation has been identified as a factor limiting growth of a mule deer population; 
4. The management action targets the predator actually limiting the population; 
5. Management efforts can reduce predator populations enough to yield results; 
6. Predator management is conducted at a time of year when it is most effective;  
7. Predator management is focused in small areas of habitat critical to mule deer;  
8. Management efforts are sustained over a period of years to keep the predator 

population sufficiently in check; and 
9. Any increase in the deer population can be removed by harvest to increase hunting 

opportunity. 
 
The Wyoming Game and Fish Commission adopted a policy in 2006 to direct Department 
involvement in ADMB and Predator Management District coyote control projects.  Many of 
the strategies outlined below reflect that policy but are intended to address all  predatory 
animals and trophy game animals (i.e., mountain lions) that predate on mule deer. 
 
Objective:  Develop and implement predator management plans that are both 
ecologically sound and consistent with management objectives for mule deer herds. 

 
Strategy:  Predator management intended to increase mule deer recruitment and 
survival should be considered only if habitat conditions are sufficient to support an 
increase in the mule deer population.  If habitat conditions cannot support larger 
mule deer numbers, any added recruitment needs to be removed annually through 
more liberal hunting seasons.  
 
Strategy:  Predator management is not recommended to support additional growth of 
any mule deer herd unit that is over the Commission approved population objective, 
or to benefit the species on the hunt area level in any hunt area that is over the 
desired population level for the hunt area. 
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Recommended Action:  Predator management is not recommended if it is targeted to 
increase mule deer in those portions of individual hunt areas with chronic damage 
caused by mule deer. 

 
Objective: Assess the effectiveness of predator management practices and determine 
trigger points that would cause initiation and termination of predator management 
programs. 

 
Strategy:  Evaluate the effectiveness of the lethal take of predators as a management 
tool to increase mule deer recruitment and/or survival, when post hunting season 
(November/December) fawn:doe ratios are less than 65:100, or after sudden 
population losses (winter die-off) greater than 25%. 
 
Strategy:  Evaluate the effectiveness of predator management when mule deer 
productivity and fawn survival data are not available, the population is more than 
15% below its objective level, and the population is below carrying capacity. 

 
Objective:  Maintain a dialogue and ongoing exchange of information between the 
Department, the ADMB, county Predator Management Districts, and various segments 
of the public with regard to predator management issues. 

 
Strategy:  Disseminate information through public forums, reports, research 
findings, and peer-reviewed publications to explain the Department’s actions and 
predator management strategies directed at improving mule deer populations; 
 
Strategy:  Clearly communicate the Commission’s rationale for its Policy on 
Predatory Animal and Predacious Bird Management Recommendations for the 
Benefit of Wildlife. 

 
Objective:  Identify gaps in our understanding of the interactions between mule deer 
and various predators.  Recommend research needed to answer questions related to this 
issue. 

 
Strategy:  Conduct research to determine if predators are limiting mule deer 
populations under differing environmental conditions.  This research should 
consider herds with a range of vital rates (i.e., fawn recruitment and mortality rates), 
in various habitat types, to determine if predator control is an appropriate and 
effective management action. 

 
Objective: Implement predator management to maintain or increase mule deer 
populations when predation is determined the cause of a population decline or is 
suppressing population recovery from a decline. 
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Strategy:  In herds that are below carrying capacity, identify important parturition 
areas where mule deer bear their fawns.  Annually direct Wildlife Services and 
county Predator Management Districts to focus coyote control actions within these 
areas from February through July. 
 
Strategy:  If herds are below the objective and the habitat’s carrying capacity and it is 
believed predation is limiting population growth (i.e., fawn production and adult deer 
body condition are good but fawn recruitment and adult survival is low suggesting a 
“predator pit”), reduce predator populations through liberalized hunting. 

 
What’s been done: 
 The Wyoming Game and Fish Commission contributes $100,000 annually to the 

Animal Damage Management Board for predator control in areas where predation 
is thought to limit the size of desired wildlife populations.  In recent years coyote 
control, primarily through aerial gunning, denning, and trapping, has been 
undertaken in areas of especially low fawn recruitment.   As a general rule, habitat 
conditions rather than predation limit fawn survival.  In light of this reality, in 
order to most effectively utilize the limited funding that is available, the Department 
has not undertaken widespread predator control.  Instead, control has been limited 
to local areas where some action might be necessary and effective. 
 Through legislative appropriation to the ADMB, money has been made available to 

qualifying predator management districts for the purpose of addressing predatory 
animal impacts to wildlife including mule deer.  The Department will be 
communicating and coordinating with the ADMB and predator management 
districts to guide their predator management efforts to maximize benefits for mule 
deer.  
 Mountain lion management has been driven by public perceptions and increases in 

lion densities throughout most of the State.  Lion mortality quotas have been 
liberalized in most hunt areas over the past 10 years.  One justification is the 
concern lions are adversely impacting popular prey species, primarily mule deer.  
In most situations it is unclear if the higher lion harvests have actually decreased 
predation on mule deer or whether deer populations have responded.   However, 
most lion management units have either stable or increasing populations of lions, 
so it is unlikely that mule deer populations would have responded even though there 
has been increased harvest. It will take increased surveillance, and possibly 
detailed studies, to understand the relationship between mountain lion harvest and 
deer population response.    
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Diseases 
 
Diseases and parasites play an essential role in the ecology of all wildlife populations and 
have been a normal part of the life cycle of mule deer for as long as mule deer have existed.  
Diseases are among the environmental factors that naturally regulate deer populations.  The 
ultimate effect a disease or parasite has on a population depends on a variety of conditions 
related to the host organism (deer), the specific pathogen, and other environmental factors.  
Factors related to the host can include the density and age structure of the population, general 
health or physical condition of animals in the population, degree of interchange between 
herds, and whether the animals have been previously exposed to the disease (animals that 
survived a prior outbreak often develop a degree of immunity).  Pathogen factors include the 
specific type of disease, mode of transmission, virulence, and whether the pathogen is new to 
a population or enzootic (always present at some level).  Important environmental factors can 
include the condition of the range or forage, other nutritional parameters, distribution of 
water sources, and stressors such as drought, extreme cold, or heavy snow.   
 
In general, most diseases of mule deer are believed to have little effect at the population 
level.  However, the consequences of disease are difficult to study because sick deer are not 
easily found unless they die in large numbers or in areas where the carcasses are easily 
observed.  Sick animals tend to seek seclusion, are more prone to predation, they are eaten by 
scavengers, or decompose soon after they die.  Managers and researchers typically locate 
only a few individuals during a die-off, and in most cases only large die- offs are studied.  
Rigorous studies of diseases, based on statistically adequate samples, are difficult to 
undertake and cannot be done within current agency budgets.  Another problem is that 
clinical signs of many diseases are often similar and make field diagnosis challenging.  In 
most cases a veterinary laboratory is several hours away, so it can also be difficult to obtain 
clinical diagnoses by properly trained personnel.  Some of the more important diseases 
affecting mule deer populations in Wyoming are described.   
 
Epizootic hemorrhagic disease (EHD) and bluetongue are closely related diseases which can 
have population limiting effects locally or regionally in Wyoming and elsewhere in the 
western United States.  The viruses causing the two diseases are transmitted by the same 
biting midges.  The two diseases produce indistinguishable symptoms in deer and pronghorn.  
Outbreaks typically happen in late summer or early fall and are most severe during wet years, 
especially when the first frost is delayed.  This enables the biting gnats that spread the 
diseases to become more prevalent and live later into the fall.  The diseases have two forms.  
The acute form kills or sickens large numbers of deer over a comparatively short period of 
time.  Symptoms include edema (swollen tissues) and hemorrhages throughout the body.  
Infected deer are commonly found sick or dead at water sources, often exhibiting respiratory 
distress, excess salivation or drooling, loss of awareness of their surroundings, and 
sometimes swollen tongues or eyelids.  The chronic form does not result in large-scale die-
offs; however, emaciated deer are found (or sometimes shot during hunting season) with 
lesions in their mouths, rumen, and on their hoofs.  A confirmed diagnosis requires 
laboratory analysis of tissue samples to identify the virus. 
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Chronic wasting disease (CWD) is caused by a protein particle called a prion, which can 
transform normal proteins into an abnormal form.  All members of the deer family (mule 
deer, white-tailed deer, elk, and moose) are susceptible, although to this point in time, the 
disease has been most prevalent in mule deer and white-tailed deer.  CWD affects the central 
nervous system, eventually leading to abnormal behavior, weight loss or emaciation, 
excessive salivation, droopy ears, a scruffy looking hide, and ultimately death.  As with 
hemorrhagic disease, deer showing these symptoms are often found near water sources and 
are usually unaware of their surroundings or the approach of humans.  A useful way to 
distinguish CWD from hemorrhagic disease is based on the nutritional status of the animal – 
deer with CWD are usually thin or emaciated, whereas deer affected by acute hemorrhagic 
disease generally are in good nutritional condition.  Chronic wasting disease has been present 
in southeast Wyoming for at least three decades and continues to spread into other regions, 
albeit fairly slowly.   
 
Pasteurellosis is a comparatively rare bacterial disease known to infect mule deer in 
Wyoming.  The disease can cause various symptoms including pneumonia, hemorrhagic 
septicemia, arthritis, meningitis, and mastitis.  Onset is often rapid and infected animals 
usually die after a short time.  The pneumonia form is most prevalent in wild deer. 
 
Pink-eye, (keratoconjunctivitis) is an inflammation of the conjunctiva and cornea of one or 
both eyes.  Symptoms include reddened, swollen eyes or eyelids, often with mucoid or pus-
like discharge, and sometimes cloudiness of the cornea.  Pink-eye is fairly common, often 
recurs in the same locations winter after winter, and can be caused by numerous different 
bacteria and viruses.  This disease tends to be more prevalent in denser deer populations and 
there is some speculation the disease is spread when deer concentrate at feed sites.  One 
potential cause of pink-eye that warrants special mention is plague or infection with the 
bacterium Yersinia pestis.  Several cases of pink-eye have been associated with plague-
infested areas over the past several years.  In most of these cases the deer also had plague 
bacteria in other tissues (lung, liver, and lymph nodes) and were found very ill or dead.  This 
type of pink-eye poses serious risks to human health, and appropriate precautions should be 
taken to prevent transmission from sick or dead deer to humans.  The impact of pink-eye at 
the population level is unknown, but several cases of multiple deer mortalities resulting from 
pink-eye infections have been documented over the past decade, in various locations around 
the state. 
 
Deer adenovirus is an emerging disease in Wyoming.  This disease has been diagnosed in 
moose in Canada and Wyoming, mule deer in Oregon, Washington, California, and 
Wyoming, and white-tailed deer in Idaho and Iowa.  Adenovirus was the cause of a 
hemorrhagic disease that caused high mortality in mule deer in central and northern 
California in 1993 and 1994.  It is estimated over a thousand deer died during this outbreak.  
Infected animals develop systemic disease resulting in swelling and/or fluid accumulation in 
the lungs, bloody diarrhea, and/or localized infection with lesions in the mouth and rumen.  
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Currently, the Department is conducting research to evaluate the effects of adenovirus in 
mule deer and white-tailed deer. 
 
Among the diseases affecting mule deer in Wyoming, CWD is presently our greatest 
concern.  On the other hand, mule deer co-evolved with many endemic diseases that for the 
most part are not considered a substantial threat at the population level.  From a management 
perspective, the risk of importing new diseases has much more serious implications.  As 
game ranching, private ownership, transportation and trade of wildlife continue to increase 
around the world, new and emerging diseases will potentially pose significant jeopardy to 
mule deer and other wildlife.  Although feeding deer seems benign, it artificially concentrates 
animals and increases the risk of disease transmission and can be a significant and 
widespread form of disease transmission.  Equally, it is very important to maintain and 
enforce current regulations controlling the transportation and importation of deer and elk 
carcasses to reduce the risk of disease transmission to new areas.  Our priorities should 
include effective monitoring and surveillance, research on the distribution, transmission and 
effects of known diseases, and control and prevention of spread of new diseases.  A major 
goal of wildlife agencies is to assure diseases and parasites do not unnaturally limit mule deer 
populations. 
 
Objective: Monitor the distribution and effects of known diseases affecting mule deer 
(i.e., CWD, EHD). 

 
Strategy:  Continue to monitor and manage CWD in accordance with the 
Department’s CWD plan. 

 
What’s been done: 
 The Department sampled and tested over 17,000 hunter-harvested deer, 301 

targeted surveillance deer, and an unknown number of road-killed deer from 1997 
to 2006. 
 The Department maintains a GIS database depicting the distribution and 

prevalence of CWD positive deer.  
 The Department has been or is involved in research projects on chronic wasting 

disease to: 
 Estimate whether CWD affects white-tailed deer use of various habitats and 

as a result their interaction with cattle. 
 Determine how the infectious agent of chronic wasting disease may be 

transmitted among mule deer and elk.  Currently, several samples, such as 
feces, urine, blood, and saliva, are collected from infected elk held in 
metabolic cages.  These biological samples are analyzed at the University Of 
Wyoming for the presence of CWD.   
 Develop a CWD tissue bank where CWD-infected mule deer, white-tailed 

deer, and elk are euthanized periodically and multiple tissues harvested.  
These tissues will be distributed worldwide to other researchers who are 
conducting a variety of projects concerning chronic wasting disease.   
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 Model the effects of long-term exposure to chronic wasting disease on a 
captive population of elk.  These elk are exposed to the CWD infectious agent, 
both from other infected elk and through the environment.  The purpose of this 
study is to determine how long elk will survive in the face of maximum 
exposure to chronic wasting disease.  From this longevity, a model can be 
developed, incorporating reproduction and other mortality factors, to estimate 
the effects of chronic wasting disease on a free-ranging population of elk. 

 
Strategy:  Continue routine monitoring of other diseases and parasites, collect 
specimens and samples for analysis. 

 
What’s been done: 
 The Department routinely collects tissue samples from deer that appear sick or are 

suspected to have died from disease in all areas of the state.  Samples are sent to 
the Veterinary lab for analysis. 

 
Strategy:  Adjust hunting seasons, as appropriate, in response to large-scale disease 
outbreaks and die-offs. 

 
What’s been done: 
 When the Department becomes aware of large-scale mortality events, we consider 

adjusting hunting frameworks in order to account for the loss of animals to disease 
and other factors.  In rare instances, we may also consider public health issues. 

 
Strategy:  Provide training to assist field personnel with detecting and identifying 
diseases and parasites, and with surveillance, monitoring, management, necropsy 
and tissue sampling procedures. 

 
What’s been done: 
 The Department provides appropriate training to personnel when specific needs 

arise to monitor diseases.  For example, we conduct workshops each year to train 
personnel how to collect and handle tissue samples for CWD testing.  We have also 
provided training on Brucellosis and EHD surveillance and testing. 
 The Department published a book addressing the identification and pathology of 

wildlife diseases in Wyoming:  
Thorne, E.T., N. Kingston, W.R. Jolley, and R.C. Bergstrom (eds).  1982.  

Diseases of             Wildlife in Wyoming.  Wyoming Game and Fish 
Department, Cheyenne.  353pp. 

 The Department has also provided personnel copies of the following publication:  
Friend, M., J. Christian, and E.A. Ciganovich (eds).  1999.  Field Manual of 

Wildlife Diseases.  U.S. Geological Survey Information and Technology 
Report 1999-001.  Washington, D.C.  426pp.   

 
Objective: Reduce the risk and incidence of non-endemic parasites and diseases. 
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Strategy:  Regulate the import, export, and transportation of deer and elk carcasses 
from known CWD areas. 

 
What’s been done: 
 The Department has developed and the Commission implemented regulations to 

restrict transportation of big game carcasses within and from known CWD areas. 
 

Strategy:  Regulate wildlife transportation and prohibit game ranching 
 

What’s been done: 
 Transportation and possession of wildlife are regulated under Chapter 10 of the 

Wyoming Game and Fish Commission’s regulations. 
 Private ownership of big game has been prohibited in Wyoming since 1973.  Game 

ranching is also prohibited.  The Department will steadfastly discourage efforts to 
legalize game ranching because this commercial activity poses very serious and 
irretrievable risks to the State’s native wildlife.  Elsewhere, game ranching has had 
devastating impacts as a consequence of disease, hybridization, and competition 
with escaped nonnative species. 

 
Strategy:  Discourage feeding of mule deer. 

 
What’s been done: 
 The Department has published several popular articles and press releases 

educating the public about problems created by feeding big game.  These articles 
are periodically re-released.  It is also no longer legal to hunt big game over baited 
areas. 

 
Strategy:  Manage mule deer populations at healthy levels that can be supported by 
existing habitat conditions. 

 
What’s been done: 
 The Department attempts to manage mule deer herds within established population 

objectives.  The objectives account for the habitat’s carrying capacity and are 
adjusted when necessary. 
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Law Enforcement  

 
Wildlife laws and regulations serve three broad purposes: 1) protect the resource; 2) protect 
the public; and 3) assure equitable opportunity to enjoy the resource.  A strong majority of 
the hunting and non-hunting publics support effective wildlife laws that are firmly and fairly 
enforced.  Due to the rapid evolution of outdoor technology, increasing numbers of users, 
and increasing trophy values, wildlife law enforcement remains as important today as it was 
during the early years of the conservation movement.   
 
Several important functions of law enforcement include: 
 
1) Regulate off-road vehicle (ORV) use and recreational activity on crucial winter range.  

Mule deer are negatively impacted by heavy off-road vehicle use and high levels of 
dispersed recreation on winter ranges.  Impacts can include displacement of mule deer 
from preferred habitats, resource damage, and illegal access to Wilderness Areas or areas 
seasonally closed to recreational activity to protect wildlife and other resources.  Many 
hunters concerned about the problems ORV abuse cause are increasingly urging the 
Department to establish and enforce ORV travel restrictions during deer seasons.   

2) Detect and reduce illegal harvest or poaching of deer – Mule deer are especially 
vulnerable during the rut and in winter when they congregate on traditional wintering 
areas.  While poaching impacts both does and bucks across all age classes, most illegal 
hunting targets mature bucks removing genetically superior animals from the population.  
This loss can impact the quality of bucks in future generations of deer.  Significant 
poaching activity reduces population size, potential fawn productivity, and the number 
and quality of bucks that can be harvested by law-abiding sportsmen in subsequent years. 

3) Maintain an effective system of deer management – Perhaps the most important role of 
law enforcement is to secure our ability to regulate harvest within prescribed, biological 
limits.  The institution of law enforcement and its field presence assure the majority of 
hunters comply with statutes and regulations designed to manage harvests within 
sustainable levels.     

4) Enhance public support and recognition of wildlife laws – Support for the Department 
originates at the local level.  Through contacts and presence in local communities, 
enforcement personnel foster greater understanding of wildlife laws and public support in 
enforcing them.   

 
Objective:  Increase compliance with wildlife laws designed to protect mule deer 
populations and habitats. 

 
Strategy:  Set compliance goals pertaining to travel management and State Land off-
road travel statutes. 

 
What’s been done: 
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 On Commission owned lands, travel management programs have been implemented 
to minimize disturbances to mule deer. 
 On some Forest Service and BLM lands, the Department has entered cooperative 

agreements closing important winter ranges to human and vehicular access. 
 Through periodic consultation and coordination, the Department encourages the 

USFS and BLM to implement travel management plans and increase enforcement of 
existing travel restrictions on public lands.  
 The Department has entered into a memorandum of understanding with the State 

Land Board, enabling the Department to enforce illegal off-road travel, camping, 
and fires on State Land Board Trust lands.  
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Strategy:  Implement programs to protect mule deer when they are most vulnerable to 
harassment and illegal take, especially on winter ranges. 

 
What’s been done: 
 The Department has implemented travel and access management plans, road 

closures, winter range closures, and motorized travel limitations on Commission 
owned lands.  We encourage federal agencies to institute similar closures and 
restrictions within important habitats on federal lands to protect mule deer during 
critical times of year. 
 The Stop Poaching program is a joint effort between the Department and the 

Wyoming Wildlife Protectors’ Association.  The program pays a reward to persons 
who report information leading to the arrest and conviction of wildlife violators.  
The Stop Poaching enhancement program procures billboards, hats, knives, 
bumper stickers and brochures used to inform the public.  A Stop Poaching slide 
show is presented at hunter safety classes to illustrate the cost of ignoring poaching 
activities.  “Poaching Stories” is a sought after publication depicting true life 
accounts from the files of game wardens and wildlife investigators statewide.  The 
series, based on investigations and prosecutions of resource abusers, encourages 
the public to support wildlife law enforcement and assist the Department through 
the Stop Poaching program. 
 The Department developed a computerized licensing system to more easily detect 

license fraud.  This system is used frequently within Wyoming and is shared with 
investigators from other states. 

  
Strategy:  Emphasize operations to apprehend poachers and continue to develop 
more sophisticated enforcement technologies.  

 
What’s been done: 
 The Department utilizes task forces to detect poaching activities.  Officers from 

warden districts around the state are assembled to serve on these task forces.  
Although catching violators often requires substantial time in the field, the public 
strongly supports these types of operations because they resolve high profile cases 
involving illegal take of trophy mule deer.  Perhaps the greatest benefit is the 
publicity value, which serves as a strong deterrent to others who may contemplate 
similar crimes. 
 The Wyoming Game and Fish Laboratory at the University of Wyoming analyzes 

forensic evidence such as hair, blood, bone, feathers, meat, tracks, saw marks, 
ballistics, or photographs.  This essential service assists the Department in 
resolving many wildlife crimes each year.  One noteworthy development in recent 
years is the use of DNA evidence to link the perpetrator to a crime scene.  Wildlife 
forensic science pioneered the application of DNA technology for this purpose.   
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Strategy:  Increase contacts with the public, prosecutors, judges, and legislators to 
build support for adequate fines and penalties and stronger laws to provide an 
effective deterrent. 

 
What’s been done: 
 The Wyoming legislature promulgated a law commonly known as the “winter range 

statute,” which substantially stiffened the penalties for illegal take of antlered or 
horned big game animals without a proper license or during a closed season.  
Those found in violation may be fined up to $10,000, imprisoned up to one year, or 
both.   
 A forfeiture statute was also promulgated enabling the court to seize devices and 

equipment including firearms, ammunition, traps, snares, vessels, motorized 
vehicles, and aircraft used to aid in the illegal take of wildlife under the winter 
range statute. 
 Wyoming statutes grant the Wyoming Game and Fish Commission authority to 

establish by rule and regulation restitution values of wildlife, which the courts 
consider in assessing fines and penalties.  The restitution value of mule deer is 
currently $4,000.   
 The legislature promulgated a statute allowing wildlife officers to deploy decoys 

that simulate wildlife and to charge persons who attempt to take simulated wildlife 
in violation of game and fish laws.  Mule deer decoys are frequently used in “sting” 
operations to detect violations such as shooting from a road, hunting without the 
proper license, hunting in the wrong area, and so forth.   
 Wyoming, along with 24 other states, is a member of the Wildlife Violator Compact.  

States that are signatory to the compact recognize and enforce court-ordered 
revocations of hunting, fishing and trapping privileges regardless which member 
state prosecuted the violation(s).   

 
Strategy:  Maintain a sufficient enforcement presence to attain a high level of 
compliance with wildlife laws and to deter illegal activity. 

 
What’s been done: 
 The Department created a Wildlife Investigative Unit in 1996.  These officers 

primarily focus on complex and long-term investigations.  They assist regional 
wardens by taking on more time-consuming, in-depth investigations necessary to 
successfully prosecute cases involving multiple offenders, illegal commercial 
activities, multiple jurisdictions, and other similar types of cases.   
 Investigative unit coordinates with USFWS to address interstate movement of 

illegally taken mule deer. 
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Weather 
 
Weather events and long-term climatic trends can affect mule deer directly and indirectly.  
During severe winters, deep or crusted snow restricts deer movements and access to forage.  
Exceptionally cold weather also increases metabolic stress.  These conditions can exhaust fat 
reserves, leading to malnutrition and higher mortality.  Fawns are especially vulnerable to 
high mortality rates in winter and adults can be susceptible when they are in poor condition.  
In addition, fawn production is often lower the spring following a severe winter because 
some does may reabsorb their fetuses in order to survive, or they give birth to fawns in poor 
condition.  The Wyoming Game and Fish Department recognizes some winters are so severe 
that significant mortality of mule deer will occur.  The Department developed criteria for 
managers to use when evaluating whether or not to implement a feeding program (Appendix 
1).  
 
Seasonal precipitation patterns strongly influence the quantity and quality of forage available 
to deer, which in turn affects the overall health and productivity of a herd.  During years of 
favorable moisture, plant growth, the availability of preferred plants, and nutritional content 
of forage improve.  Deer are able to recover more quickly from the prior winter and 
accumulate ample fat reserves through the summer and fall.  Deer in good quality habitat 
typically have higher reproductive and survival rates, and grow more quickly.  Does tend to 
bear twins and produce sufficient milk to raise healthy fawns that are less susceptible to 
predation and disease.  Fawns that grow to a larger size by fall also have a better chance of 
surviving their first winter.   
 

Mule deer have adapted to a variety of environments ranging from low to high elevations, 
southerly to northerly latitudes, native rangelands and forests, and regions heavily modified 
by land use changes.  The effects of weather and climate can vary markedly among these 
environments.  For example, drought tends to have a more pronounced impact on mule deer 
inhabiting rangelands and agricultural regions at lower elevations.  On the other hand, severe 
winters can be a more significant factor in mountainous environments where deer have 
dependable access to succulent forage in the summer, but are exposed to harsher winter 
conditions. 
 

We have an incomplete understanding of how mule deer populations are affected by complex 
interactions among weather and other environmental factors.  The number of deer that die 
during winter can be influenced by the nutritional condition of the deer in the fall, the 
sequence and timing of winter storms, depth and duration of snow cover, crust formation, 
duration of cold temperatures, and quality of forage on winter ranges.  Combinations of these 
environmental conditions can modify the effect of weather.  For example, deer in good 
nutritional status at the beginning of the winter can withstand more severe conditions, 
whereas deer in poor health during a drought may succumb in even a mild or normal winter.  
It is important to develop a better understanding of weather-related effects to improve how 
we manage deer and their habitat.   
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Global climate change is a more recent phenomenon that may have long-term effects on mule 
deer (deVos and McKinney 2007).  Warmer temperatures may result in plant and animal 
species ranges shifting northward, reduced plant vigor and productivity, plant community 
composition changes and increases in invasive exotic plants.  These factors could affect deer 
distribution, density and productivity in Wyoming.  Managing Wyoming’s deer herds at 
levels compatible with habitat that is less productive and more limited in availability will 
require managing populations at lower levels.    
 
Objective:  Improve methods used to estimate winter mortality of deer and implement 
management practices to moderate the adverse effects of weather. 

 
Strategy:  Analyze available data on climatic trends within mule deer ranges. 
 
Strategy:  Study the relationships among seasonal precipitation, availability and 
quality of forage, and trends of mule deer populations. 

 
What’s been done: 
 The Department developed Weather Severity Indices (WSIs), based on precipitation 

and temperature data, to predict the effects of weather on fawn production and deer 
survival.  Although the indices seem to have limited utility on a finer scale, they may 
have some value as anecdotal information to verify effects of extremely harsh 
weather.   
 The Department conducts mortality surveys each spring to document the magnitude 

of loss and the age and sex composition of animals that died over the winter.   
 
Strategy:  Reduce the potential for severe weather to impact mule deer populations by 
maintaining deer herds within the habitat’s carrying capacity and maintaining (or 
improving) habitats in optimal condition.  
 
What’s been done: 
 The Department has implemented numerous habitat treatments and improvement 

projects, which enable deer to cope better with weather extremes.  
 The Department manages deer populations within established objectives to protect 

the condition of the habitat, which in turn helps to moderate the impact of 
unfavorable weather patterns.   

 
Strategy:  When winter conditions and predicted deer winter mortality are severe, 
evaluate the criteria and logisitics necessary outlined in Appendix 1 to most 
effectively and efficiently implement a winter-feeding program.  
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Elk and Deer Interactions 
 

Mule deer and elk potentially compete for certain resources where ranges of the two species 
overlap.  Although elk are predominantly grazers (eating grasses and forbs), and mule deer 
are predominantly browsers (eating shrub leaves, stems and buds), diets of the two species 
change seasonally and at times, they may compete directly for the same food.  For example, 
newly growing forbs and grasses are important to both elk and mule deer in spring and early 
summer, and elk will consume a variety of shrubs and willows also eaten by mule deer in 
winter.  In addition, the two species may compete for space at certain times of year.  The 
degree of competition and its impact continue to be debated among biologists.  Several 
aspects of this question are currently being examined: 
 
1. Dietary overlap – Although the two species may, at specific times of year, consume the 

same types of plants or occupy the same areas, this does not necessarily mean they are 
competing.  Mule deer have a higher metabolic rate than elk and their internal system is 
smaller and less efficient.  Thus, mule deer require higher quality forage than elk during 
critical periods.  For example, elk can subsist on cured grasses, whereas deer generally 
cannot.  The two species may also avoid direct competition through ecological 
mechanisms such as spatial or behavioral separation, or they may simply select different 
plants or plant parts.  In spring, elk migrate to higher elevations sooner than mule deer, 
and they can successfully forage in deeper snow.  The actual degree of dietary overlap 
between mule deer and elk is generally thought to be limited; however, some researchers 
believe competition for food can have significant impacts in specific situations. 

 
2. Effects of Development – Ranges occupied by mule deer are being physically altered and 

developed at unprecedented rates across the West.  Energy extraction, range conversions, 
land management decisions, rural subdivisions, and other intensive land uses are 
displacing deer and elk from preferred habitats and altering their distributions and 
patterns of use.  Deer may be more dependent on specific, traditional winter ranges and 
habitat conditions to survive.  Elk, on the other hand, are more adaptable to change and 
can travel farther to find adequate habitat.  While development and intensive land uses 
adversely affect both species, mule deer may be impacted to the greater degree.   

 
3. Winter conditions – Elk are better adapted to survive in severe winter conditions.  They 

are much larger and metabolically more efficient; they are more mobile and can forage 
successfully in deep snow; they can subsist on lower quality forage; and they can 
withstand more extreme temperatures over longer periods of time.  Thus, elk populations 
are more likely than mule deer to remain at stable levels during sequences of normal to 
severe winters, especially as the suitability of winter habitats continues to be impacted by 
human activities.  In contrast, most summer ranges are usually sufficiently large and 
diverse that both elk and deer are able to disperse and find adequate conditions to meet 
their physiological needs.   
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4. Biological attributes – Several inherent characteristics of deer and elk populations may 
affect the outcome of competitive interactions between the species.  Elk are longer lived.  
Although they produce fewer young, their survival rates are high.  Elk populations are 
more stable and less affected by weather patterns.  Elk in Wyoming also tend to occupy 
forested mountainous environments that are less impacted by development.  In contrast, 
mule deer have shorter life spans.  They produce significantly more offspring, but 
survival of mule deer fawns is substantially lower.  Mule deer populations fluctuate to a 
much greater degree than elk populations.  Recruitment and survival rates in particular 
can be extremely variable from year to year.  Mule deer tend to occupy shrubland basins, 
foothills and forest edges, which are changing rapidly as developments and subdivisions 
encroach.  And, mule deer are much more sensitive and less adaptable to changing 
conditions than are elk.   

 
Researchers continue to study the extent and potential significance of competition between 
elk and deer.  In recent years, elk populations have benefited from changing habitat 
conditions.  Conversely, unfavorable changes in habitat have been the predominant cause of 
declining mule deer populations.  What’s less clear is whether mule deer have suffered 
additionally from competition with elk.  Mule deer have also declined in regions where there 
is little potential for competition with elk.  Some, however, predict mule deer are a species 
headed for extinction due to the competitive nature of elk populations and interactions with 
white-tailed deer.  The Department considers the potential for competition between elk and 
deer in setting management objectives and in designing habitat improvement projects.  
However, additional research is needed to better understand whether competition has a 
significant impact on either species, and to identify specifically how, when, and where 
competition takes place.  The following objectives address potential competition between elk 
and mule deer: 
 
Objective: Integrate other species’ habitat needs with those of mule deer when 
developing and implementing habitat management plans within mule deer habitats. 

 
Strategy:  Coordinate species management programs when developing habitat 
management plans that will be implemented in important mule deer habitats. 

 
Strategy:  Minimize the impacts other species’ management plans may have on mule 
deer populations and habitat. 

 
Objective: Minimize impacts from competing wildlife on mule deer populations. 

 
Strategy:  Identify and prioritize mule deer herd units where elk or white-tailed deer 
populations might have a negative impact on mule deer numbers and distribution. 
 
Strategy:  Where significant competition by elk is documented or believed to impact 
mule deer, develop harvest management strategies to reduce negative interactions 
with mule deer. 
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What’s been done: 
 Concerns about elk and mule deer interactions are discussed in “Mule Deer:  

Changing Landscapes, Changing Perspectives”, published by the Western 
Association of Fish and Wildlife Agencies (WAFWA). 
 Several habitat inventories have been completed throughout the State to identify 

and correct degraded habitat conditions that may be limiting mule deer.  An 
example is the Meeteetse/Owl Creek mule deer habitat inventory and treatments. 
 The Department attempts to manage mule deer and elk herds at or near population 

objectives to reduce the potential for competition.   
 Elk hunting seasons have been liberalized over the past decade in an attempt to 

stabilize increasing elk populations and to reduce populations that are over 
objective. 
 Organizations including the Mule Deer Foundation and The Rocky Mountain Elk 

Foundation have cooperatively purchased grazing AUMs (animal unit months) 
from willing sellers to reduce livestock stocking rates and to retire some key 
allotments that include important mule deer habitat. 
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Public Involvement and Outreach  
 
By any social, cultural, economic, or ecological measure, mule deer are among the most 
valued of Wyoming’s natural resources.  To many, the species is a quintessential symbol of 
the open western landscape.  Mule deer are one of the most popular big game species sought 
by resident and nonresident hunters alike.  The Wyoming Game and Fish Department by far 
sells more deer hunting licenses than it does licenses to hunt any other species.  As a result, 
the sale of deer licenses brings more revenue to the Department than is generated by any 
other single species.  
 
Deer management entails a myriad of biological considerations.  However, we must not 
neglect the other side of the management equation, human dimensions, which is equally 
important.  Our stakeholders, to whom the resource belongs, are the key to future support and 
funding of deer management.  The Department’s public outreach program has three essential 
objectives – to understand, to involve, and to educate.  Through various articles, news 
releases, and public forums, the public is provided timely information about the biology and 
ecology of mule deer, the challenges in managing deer and their habitat, and other related 
issues.  Through public participation, one-on-one contacts, and formal opinion surveys, 
feedback is solicited to understand the public’s attitudes and expectations regarding deer 
management.  Finally, the public is provided opportunities to participate in management 
planning and season setting.   
 
Objective:  Understand the public’s current knowledge and awareness of important 
issues affecting mule deer management in Wyoming.  Understand the public’s opinions 
and expectations regarding mule deer management and hunting.   

 
Strategy:  Conduct public opinion studies to gauge the overall preferences of affected 
interests as management plans are being developed.  Develop regional surveys, based 
on existing statewide sample frames, to assess hunter knowledge and awareness, 
opinions, and desires relating to deer management at the local level.   

 
What’s been done: 
 Since 2005, the Department has received data from two survey studies having 

implications for deer management in Wyoming:  Deer and Elk Hunters’ Response 
to Chronic Wasting Disease (2005) and Licensed Deer Hunters’ Opinions on and 
Attitudes Toward Deer Management in Wyoming (2006).  These statewide reports 
provide a broad overview of resident and nonresident hunters’ attitudes and values 
with regard to a variety of issues. 

 
Objective: Improve the involvement of key stakeholders in management decisions. 

 
Strategy:  Utilize various “public participation”  techniques to involve the array of 
interested stakeholders to address the range of issues and desires related to mule 
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deer and their management when developing management plans for those key herd 
units identified by the Department.     

 
Objective: Provide timely and accurate information to the public regarding important 
issues affecting mule deer management. 

 
Strategy:  The Department’s Information and Education section will draft a 
communications plan related to the mule deer initiative and subsequent 
management actions.  The plan will identify our target audiences and describe the 
key messages and communications tools to be used.  The plan will likely rely on 
most of the Department’s internal communications tools, including Wyoming 
Wildlife Magazine, Wyoming Wildlife News, the E-newsletter, website, various 
video resources, news releases, habitat extension bulletins, and more. 
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Research  

 
Wildlife research can be broadly typified in two categories – “pure” and “applied.”  Pure 
research is unrestricted in the sense that it can address subjects ranging from highly 
theoretical aspects to basic characteristics of an organism or its environment.  Applied 
research, on the other hand, seeks to answer specific questions needed to resolve a problem 
or to improve our ability to manage a resource.  Pure research has produced a great deal of 
information that is useful to the science of wildlife management and often serves as a 
foundation for applied research.  However, most investigations conducted or supported by 
the Department address applied management questions.   
 
Many problems and issues confronting mule deer management are not well understood, at 
least, beyond a conceptual level.  Habitat conditions, natural vegetation succession, human 
developments, energy extraction, land management practices, weather and climate changes, 
disease, predation, competition with other wildlife species and other factors have in some 
combination contributed to the general decline in mule deer across the West.  Through 
monitoring and field studies, managers are improving their understanding of how mule deer 
are being affected.  This knowledge will assist us in designing more effective management 
and mitigation programs, and in justifying to companies and land management agencies why 
mitigation is needed to offset the impacts of development.  Managers also need to be sure the 
management practices we are currently recommending, and those considered in the future, 
are effective.  Accordingly, research is being done throughout mule deer range to document 
whether management practices are producing desired results.  Practices that are ineffective 
should be discontinued so available resources can be dedicated to more effective strategies.   
 
Mule deer distribution, habitat use, and movement patterns are studied so management is 
focused where it is most needed.  Related research seeks to identify the specific 
environmental factors that limit the size and health of a mule deer population.  This type of 
information enables us to better predict whether a proposed development is likely to have a 
significant impact at the population level, and provides a basis to select the most effective 
locations for habitat treatments or mitigation projects.  The emergence of diseases such as 
CWD pose additional management challenges for the future.  Research is being done to 
examine how they are transmitted, the extent to which they may impact populations, and how 
such diseases can be controlled or eliminated.  Finally, investigating better, cost efficient 
means to reliably estimate population size, mortality, and other vital factors is critical.  Better 
survey techniques will ultimately increase the public’s confidence in harvest management 
decisions and improve our ability to monitor populations.    
 
Ultimately, sound management decisions must be founded in good science.  Research is an 
essential component of any progressive management program.  

 
Objective:  Improve our understanding of mule deer ecology and management. 
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Strategy:  Periodically update the Department’s research priorities. 
 
Strategy:  Maintain a liaison and cooperative working relationships with the 
Wyoming Cooperative Wildlife Research Unit (COOP Unit), other departments at 
the University of Wyoming, and other research institutions.   Support adequate 
staffing and funding for the COOP Unit. 
 
Strategy:  Secure an adequate budget and outside support to fund the Department’s 
highest research priorities.   
 
Strategy:  Within the Department, create a support position that can assist 
personnel with study designs and statistical analyses for Department-conducted 
research, and can collaborate with other entities in conducting Department-
sponsored research. 
 
What’s been done: 
 The Department is the principal agency cooperator working with the University 

of Wyoming’s Cooperative Research Unit.  We provide funding, technical and 
logistic assistance, and identify and prioritize research needs.   
 The Department also conducts research on a limited basis. 

 
Objective:  Identify the most important factors affecting mule deer survival and 
recruitment, and estimate the extent they affect populations. 

 
Strategy:  Monitor and assess annual survival of adult females.   
  
Strategy:  Assess pre-winter body condition and weight of mule deer fawns to 
predict over-winter survival.  

  
Strategy:  Compare survival of mule deer among herd units throughout the State to 
estimate annual mortality rates of age and sex classes and to assess the factors 
determining productivity of different herds.    
 
Strategy:  Evaluate shifts in distribution and habitat use as a result of competition 
with elk.    
 
Strategy:  Evaluate the degree competition with elk affects mule deer productivity 
and survival. 
 
Strategy:  Evaluate predation impacts on survival of mule deer fawns and more 
importantly, recruitment to adult age classes.  Set up properly designed studies in 
various habitat types throughout the State.     
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Strategy:  In areas where predators may be having a significant impact on mule 
deer populations, assess how predation may be changing age/sex composition of 
the population.   

 
What’s been done: 
 The Department has undertaken several investigations to assess factors affecting 

annual and seasonal movements of mule deer.  Studies have been done in the 
Redeye Basin (Green River Region), the Rattlesnake Hills (Casper Region), and 
near Meteetsee (Cody Region).  
 The Department is cooperating with research consultants, Federal agencies, and 

energy development companies to assess distribution shifts and survival of mule 
deer does in the Pinedale Anticline and Baggs area oil and gas fields. 

 
Objective:  Investigate the impacts of human development.     

 
Strategy:  Implement research statewide and regionally to address impacts of:  1) 
energy development, 2) vehicle and train collisions, 3) highway construction, 4) 
fence construction, 5) reservoir construction, and 6) large-scale shrub control 
projects and rangeland conversions.  
 
Strategy:  Assess impacts of housing and subdivision construction, and human-
caused habitat fragmentation within mule deer migration corridors and crucial 
habitats.   

 
What’s been done: 
 The Department is cooperating with research consultants, Federal agencies, and 

energy development companies to study mule deer impacted by the Pinedale 
Anticline and Baggs area oil and gas fields.  These studies will document the 
effects intensive natural gas development have on survival and distribution of 
adult mule deer that winter in this area.    
 The Pinedale Anticline and Hickey Mountain oil and gas development projects 

were designed to identify impacts to local mule deer populations and to determine 
appropriate mitigation.   
 Department personnel are working with the Wyoming Department of 

Transportation (WYDOT) and local conservation groups in the Jackson Hole 
area to develop a plan that will minimize vehicle collisions with mule deer along 
the Jackson to Dubois and Jackson to Star Valley highways.   
 The Department is working with WYDOT to construct wildlife underpasses along 

the mule deer migration corridor in Nugget Canyon (Green River Region).  These 
underpasses will allow mule deer, elk, and pronghorn to pass safely beneath the 
highway.  Once the underpasses are complete, they will prevent up to 200 mule 
deer from being killed by vehicles each year in Nugget Canyon.   
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Objective:  Improve survey methods and other techniques used to estimate size and 
trends of mule deer populations.      

 
Strategy:  Determine the levels of adult female survival and recruitment that lead to 
population changes in representative areas.  Apply this information to improve the 
Department’s population simulation models.   
 
Strategy:  Evaluate and compare various methods used by other states to survey 
deer populations (quadrat sampling, herd composition surveys, sightability surveys, 
etc.).   

  
Strategy:  Evaluate the reliability of annual winter mortality surveys.   
 
Strategy:  Evaluate the reliability of computer simulation models for estimating 
sizes of mule deer populations and for tracking population trends.   
 
Strategy:  Assess the reliability of applying weather data to modify mortality and 
survival estimates used in estimating annual mule deer population size and trend.  
 
What’s been done: 
 The Department and WEST have applied the quadrat sampling procedure to 

census mule deer populations on winter ranges occupied by the Sublette mule 
deer herd.  To control costs, a systematic sample (grid) is surveyed.     
 During the late 1980s, the Department compared the accuracy of postseason 

classifications conducted from a helicopter versus the ground.  No significance 
differences were detected.    
 Mortality surveys are done each spring in western Wyoming to determine over 

winter survival of mule deer.   
 The Department is evaluating techniques used by other wildlife agencies to 

estimate mule deer population size. 
 
Objective:  Study habitat selection by mule deer.  

 
Strategy:  Evaluate how bucks age 2+ utilize hiding and security cover in relation 
to its availability during the hunting season. 
 
Strategy:  Evaluate whether there is significant overlap in the habitats selected by 
female deer and elk when they give birth and during first several weeks afterward.  
Determine if competition for reproductive habitat impacts productivity of mule 
deer.  

 
Objective:  Improve our knowledge of how various vegetation management techniques 
affect mule deer and their habitat. 
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Strategy:  Evaluate vegetation and mule deer response to various applications of 
prescribed fire and other treatment techniques in sagebrush steppe, mountain 
shrub, aspen, conifer and riparian habitats.    

 
Objective:  Assess the effects of hunting on the various age/sex classes of mule deer.      

 
Strategy:  Determine age and sex-specific mortality rates during hunting seasons. 
 
Strategy:  Compare harvest field check and harvest survey data to determine if 
there are age or sex reporting biases in the harvest survey and to estimate their 
importance. 

 
Objective:  Investigate susceptibility of free-ranging mule deer populations to diseases.  

 
Strategy:  Evaluate the prevalence, transmission, and spread of diseases such as 
CWD and EHD, and the potential for an effective vaccine.   

 
Strategy:  Investigate other methods to reduce population wide effects of these 
diseases.    
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Funding and Support  

 
 
The Department expended more than $4.7 million to fund deer management in 2005.  Data 
collection and enforcement constitute the greatest expenses in each of the 39 mule deer 
herds.  In addition, the Department foresees three critical needs that will require significant 
additional funding in the future:             1) Landscape-scale habitat management; 2) Energy 
impact analysis and mitigation; and 3) Disease research and management.    
 
Much of the Department’s current emphasis is directed toward conserving and enhancing 
habitat conditions for mule deer.  This effort involves habitat monitoring throughout the 
state, involvement in land use planning processes, and participation in collaborative projects 
to protect and improve mule deer habitats.     
 
The Department has increasingly recognized habitat must be comprehensively managed on a 
landscape basis if mule deer herds are to be sustained at levels desired by the public and in 
balance with available habitat.  To achieve this, land use plans must address the ecological 
requirements of all species including mule deer.  Habitat treatments must also be 
implemented at a scale sufficient to realize population-level responses by mule deer.  These 
efforts will require significant new sources of funding as well as cooperative partnerships 
with industry, private landowners, federal agencies, and nongovernmental organizations 
(NGOs).  Collaborative partnerships are the most effective means to enhance funding from 
new and traditional funding sources.  Several such funding sources include the Wyoming 
Wildlife and Natural Resource Trust Fund, Energy Company Mitigation and Donations, 
Mule Deer Foundation, Safari Club International, Tri-State Safari Club, Wyoming 
Governor’s Big Game License Coalition, Federal Agency Funding Appropriations, Federal 
Farm Bill Programs, Sportsmen for Fish and Wildlife, Wyoming Wildlife Federation, Rocky 
Mountain Elk Foundation, Wyoming Game and Fish Trust Fund, Bow Hunters of Wyoming, 
The Nature Conservancy, and various other Conservation Groups. 
 
Unprecedented rates of energy development continue to be a major focus in Wyoming.  It is 
imperative we understand the extent to which this development is affecting mule deer 
populations and how the impacts can be mitigated.  Energy companies are likely the most 
appropriate entities to fund special studies and contribute financial resources needed to 
mitigate habitat losses. 
 
The potential impacts of CWD and the mechanisms by which the disease is spread are not 
well understood.  There will be substantial costs incurred as we endeavor to understand this 
disease and its future implications for mule deer management.  
 
Objective: Continue to fund the Department’s mule deer management program at an 
effective level.  Continue to fund priority research on mule deer and their habitat.   
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Strategy:  Continue allocating sufficient fiscal and logistic resources to adequately 
manage mule deer and their habitat in Wyoming.  The interest in mule deer and the 
importance of revenues generated to the State and the Department warrant continued 
focus on this species.    

 
What’s been done: 
 In 2005, maintenance and operations expenditures for the Department’s mule deer 

management program totaled about $4,735,000.  This budget was similar in 2006 
and will likely increase in upcoming years. 
 The Commission has annually appropriated about $200,000 to support research by 

the University of Wyoming Cooperative Wildlife Research Unit.  This research 
addresses a myriad of wildlife topics including subjects related to mule deer 
management.   
 The Department formed a Mule Deer Working Group to address mule deer 

management issues in Wyoming. 
 The Department actively participates on the Western Association of Fish and 

Wildlife Agency’s Mule Deer Committee. 
 
Objective: Seek new sources of funding to implement landscape scale habitat 
treatments, conduct research related to energy development and mitigation, and 
manage CWD. 

 
Strategy:  Develop collaborative partnerships with NGO’s, government agencies, 
and private companies to solve the funding challenges now faced by the 
Department.   
 
What’s been done: 
 Habitat Extension Biologists in Wheatland, Gillette, Casper, and Greybull are 

funded through a partnership with the Natural Resource Conservation Service 
(NRCS). 
 The Jonah Interagency Office in Pinedale was created in partnership with the 

Federal Government and Industry to implement mitigation programs that will 
address wildlife habitat impacts arising from large-scale energy development. 
 Several Department personnel serve on NGO Project Advisory Committees 

(MDF, RMEF, FNAWS, etc.) to leverage funding for habitat improvement 
projects in Wyoming. 
 General fund money has been appropriated by the legislature for the 

Department’s Vet Services program and the Wildlife/Livestock Disease 
Partnership.  This has enabled the Department to increase our surveillance and 
research of wildlife diseases.   
 The Department has assigned personnel who serve as liaisons to numerous 

NGOs. 
 The Commission is partnering with Federal land management agencies, 

landowners, and NGOs, with the support from the general public, to leverage 
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Federal, state, and private funding sources to implement the Wyoming Landscape 
Initiative.  This Initiative will develop a science-based, strategic program to 
enhance wildlife habitat on a landscape scale in southwest Wyoming. 

 
Strategy:  Evaluate a “Grants Writer” position to more effectively pursue funding 
from outside sources. 
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APPENDIX 1 
Mule Deer Feeding Criteria and Logistics for Emergency Feeding 

 Dated: April 23, 2009 
 
 
MULE DEER FEEDING CRITERIA 
 
INTRODUCTION:  Wildlife managers have struggled with developing quantifiable methods of 
determining when and if to feed deer during extreme weather conditions for some time. 
Discussions often focus on balancing extremely difficult logistics and high costs, with the 
realization that emergency feeding often results in minimal success in influencing overall 
survival of deer herds that are fed. We have provided a qualitative approach to making the 
decision as to whether or not to begin feeding. Although there may be a strong desire to replace 
the human element with a quantitative approach, we do not believe data can replace the 
professional assessment of each situation as it unfolds on the ground. We have developed a set of 
guidelines we believe will assist managers faced with making the decision to feed deer.   
 
Criteria to determine when to begin Emergency Deer Feeding: 
 
Primary Criterion:   
Predicted winter-related mortality likely exceeding 30% of the adult female segment of the 
population. The secondary criteria that managers will consider include the following: 
 
Secondary Criteria: 
1. Seventy percent or more of winter forage is unavailable due to snow depth, crusting 

conditions, or because a catastrophic event such as fire has removed forage. This will be 
determined through ocular estimation of winter ranges. These conditions will be considered 
more significant the earlier they occur in the winter.   

2. Daytime temperatures are below 0 degree Fahrenheit for a minimum of 5 consecutive days.  
3. Long-term weather forecasts suggest no amelioration of conditions within the foreseeable 

future.  
4. Fall body condition score on adult (> 2 years) road-killed or harvested deer averages <10 

based on the body condition score (Lutz et al. 1997).  This indicates essentially no fat 
deposition on the rump at the base of the tail. 

 
The secondary criteria listed above will be evaluated to assess if any population under review 
is at risk of the 30% loss identified under the primary criteria. These items will be considered 
together to predict mortality rates. Not all data is available for all herds. 

  
In addition to those criteria listed above, managers will also consider the following when 
assessing the final decision as to whether to begin an emergency feeding operation.  
 

1. Feeding shortstops migrations of deer to traditional winter ranges. 
2. Significant fawn mortality detected. 
3. Productivity on key shrubs is below the previous 5-year average and resulting browse 

will result in 100% use of current annual growth. 
4. Increased threat to human safety. 
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The Wildlife Division Chief will confer with the affected regions and will be responsible for the 
final decision whether to initiate emergency feeding operations. 
 
 
Frequency of Feeding: 
By reviewing the primary criterion for the Platte Valley and Wyoming Range herds, we can 
predict that over the past 30 years we would have potentially met the 30% mortality criterion for 
these two populations three times.  These include the 1978-79 winter, the 1983-84 winter, and 
the 1992-93 winter.   
 

 
 WINTER FEEDING LOGISTICS 
 
INTRODUCTION:  Any emergency feeding operation would take a large-scale coordinated 
effort, including the dedication of necessary funds, manpower, and organizational skills to 
accomplish the task. This document is intended to provide guidance to department personnel and 
the Commission when faced with the decision to initiate emergency feeding. It is broken into 
five sections, including command center, equipment, feed, personnel, and coordination with 
other agencies and landowners. Much of this is based on recent experience of the Colorado 
Division of Wildlife and we have used this experience as the basis of our plan.  
 
Command Center: 
If the decision was made to feed, Wildlife Administration would use an “Incident Command” 
style system to manage and oversee feeding operations similar to how the United States Forest 
Service (USFS) manages fire-fighting operations. Emergency funding would be sought from the 
Commission and once approved, an incident command person would be appointed to oversee the 
operation. Additional staff would be assigned to the project by Wildlife Administration. This 
person would meet with feed operation staff and make assignments relative to the overall 
operation (Attachment A).  
 
A command center would be set up and a large photo hierarchy of the operation outlining who 
was responsible for each task would be posted. The command center would also track 
feeding/baiting sites, feed order/distribution, equipment locations, equipment conditions, damage 
locations, volunteer signup, and costs. Large topographical maps of feed sites and access roads 
would be printed and displayed in the command center.  
 
In the event a feeding operation is implemented near or in a regional office town, the command 
center could be the regional office. In the event a regional office could not be used, the 
department would need to rent a space for this purpose. Some possibilities include churches, city 
meeting rooms, conference centers, or homes/apartments. The department would also need 
storage space to protect various supplies from the weather. Not having a specific location in 
mind, portable pods (8’x 20’x 8’) would be suitable to store excess feed and various tools, small 
equipment, etc. A local storage rental could be utilized, as well.  
 
Equipment:  
The department would need to dedicate much of its current equipment inventory to adequately 
initiate a deer-feeding operation. Equipment needs will vary depending on the size of the feeding 
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operation and topography of terrain. The Department has the following equipment that would 
need to be available to initiate a deer feeding operation:  
 

• Two snowcats 
• Thirty snowmobiles  
• Numerous 4-wheel drive trucks  
• Twenty snowmobile trailers  
• One front-end loader  
• Cell phones  
• Portable radios  
• Truck radios 

 
Snowcats would be used for large feed delivery, baiting elk away from feed sites, and moving 
personnel to and from feeding sites. Snowcats could also be used to pack down snow at feeding 
sites, allowing animals to walk on top of the snow. Snowmobiles would be used to deliver deer 
feed to feeding sites. Snowmobiles work well because they can be easily loaded, unloaded and 
moved between feeding sites in a short amount of time.  
 
The Department does not have the following equipment and would need to lease, contract, or 
purchase:  
 

• Heavy lift helicopter service for aerial hay drops 
• Helicopter service for aerial flights 
• Sleds to haul feed behind snowmobiles 
• Dumpster roll-off for excess garbage (feed sacks & carcasses) 
• Storage pods to keep feed dry 
• Snow grader to keep roads open as necessary 

  
Heavy lift helicopters would be used to distribute hay into remote areas. Colorado Division of 
Wildlife (CDOW) used Heliqwest International out of Montrose, Colorado. Our contact for 
Heliqwest International is Chris Darst, (307) 213-4335 (office) or (970) 596-6445 (cell). 
Heliqwest International has two offices, one located in Cody, Wyoming and one in Montrose, 
Colorado. Heliqwest International has two helicopters available for heavy lift operations, 
depending on the weight to be lifted. Their B2A-Star helicopter can lift 1,100 to 1,200 pounds 
and costs approximately $1,600 per hour. Their Bell 205 helicopter can lift 2,400 pounds and 
costs approximately $3,000 per hour. The average large square bale of hay weighs between 900-
1,200 pounds. The heavy lift helicopters can drop a single load of hay in about twenty minutes, 
carrying the load fifteen miles to the drop site and back to the loading site, 30 miles round-trip, 
averaging two to three loads an hour. Ferry time would also be included for the helicopter to 
travel from Cody or Montrose and back to their base. Ferry time from Cody to Pinedale is 
approximately 1-2 hours and from Montrose to Pinedale is approximately 2-3 hours. Mr. Darst 
thought these flights could be scheduled with a one-day notice, depending on how busy they 
were.  
 
Aerial flights would also be needed to monitor big game movements and locate isolated big 
game animals. Pull-behind sleds would be beneficial to haul bags of feed to and from the feed 
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sites. Every effort should be made to keep the equipment in working order, having personnel or a 
contracted mechanic nearby to service equipment, as well as have spare equipment on reserve.  
 
Feed: 
Most research indicates the wafer or pellets CDOW has formulated are the most effective feed 
for mule deer. CDOW contracted Ranch-way Feeds in Fort Collins, Colorado to produce their 
deer feed; formula # E4020GP. This is the only deer feed Ranch-way Feeds has produced on a 
large scale for state agencies. The contact is Bill Conrad at 970-482-1662. Ranch-way Feeds can 
produce deer feed with seven days notice and quoted the price at $335/ton, bagged in 50 lb. feed 
sacks. Delivery prices for deer feed delivered to two regional offices, Casper and Pinedale, 
would be $45 per ton. A loaded semi-truck can haul approximately twenty-three tons per load. 
Twenty-three tons of bagged feed delivered would cost a total of $8,740; $7,705 in feed and 
$1,035 for delivery based on current prices.  
 
In 2008, CDOW estimated feed costs for feeding a target goal of 8,000 deer was $2,880 per day, 
at 2 lbs. of feed per deer/day or $86,400 per month. CDOW estimated at the peak of activity they 
were feeding 9,600-9,800 deer, 450+ pronghorn, and 3,400+ elk (bait away from other feed sites) 
at 131 sites. At peak activity and a daily ration of 2 lbs/day, deer were being fed 564 bags of feed 
(approximately 28,200 pounds of feed or 14 tons) at a cost of approximately $5,076 per day for 
deer feed, not including personnel or equipment. The amount of deer feed fed during the winter 
of 2007-08 was 838 tons, costing approximately $293,000. The amount of hay used during the 
same time was 880 tons ($180 per ton), costing approximately $158,400. Hay was used to bait 
elk away from deer feeding sites and to help draw deer and antelope into the feeding sites.  
 
Personnel /Volunteers: 
The department would assign personnel to work on a deer feeding operation, similar to our task 
force operations. Personnel would be needed from every region and possibly other divisions, 
greatly affecting normal department operations. Efforts would be made to utilize local personnel 
to hold down costs of lodging, per diem, and travel. Based on the CDOW feeding operation in 
Gunnison, we would need at least 50 personnel each day if we conducted most of the operations 
with our staff. This equates to almost 100 department personnel assigned to work in alternating 
schedules to allow personnel to take time off. Personnel would work seven days on and seven 
days off. We estimate the department would spend approximately 45,000 hours on deer feeding 
with an operation the size of the one Colorado conducted, which lasted 130 days. Typical 
feeding operations would start mid-morning with picking up feed bags, traveling to the feeding 
sites, distributing the feed, traveling to the next site until all the sites have been fed, and returning 
to the command center. Feeding operations should only be conducted during daylight hours to 
avoid injuries due to low light conditions and extreme temperatures.  
 
Four to five people would be assigned to work in the command center, working on logistics, 
fiscal, data entry, radio dispatch, and other related tasks. The remaining 46 personnel would 
work as two-person teams, feeding five to six feeding sites a day.  
 
CDOW fed deer in the Gunnison area for about 130 days continuously at 131 feeding sites, 
logging more that 22,000 CDOW department hours. Volunteers reported 4,925 hours, but due to 
non-reporting the total was believed to be closer to 10,000 hours. Feeding the 131 sites utilized 
60-80 volunteers and 20+ CDOW personnel each day. Volunteers played a large role in the 
CDOW feeding operation, feeding deer at sites that were easy to access by foot or on skis. 
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CDOW personnel typically fed from snowmobiles with a two-person team, one operator and one 
person feeding off the back of the snowmobile. These two-person teams worked in alternating 
schedules in four-day shifts, allowing for constant self-retraining to a new individual. This was 
crucial so local CDOW personnel would not have to train new personnel for site location, 
feeding amounts, and landowner contacts.  
 
Jay Wenum, CDOW, estimated expenses for the Gunnison deer feeding operation as of  
5/9/2008 at approximately $2.25 million. This estimate includes personnel time, equipment, feed, 
and other associated costs, but the final numbers were not available as of this paper. Breakdown 
of the CDOW expenses are as follows: $1.6 million for equipment, feed, and other materials and 
$617,000 for personnel. A further breakdown of equipment and feed expenses shows $526,000 
was spent on deer feed and hay, $226,000 on damage material (elk panels), $430,000 on a heavy 
lift helicopter (moving hay), and $240,000 on snowcats/snowmobiles (purchased two snowcats 
and four snowmobiles). Pull-behind snowmobile sleds were also purchased for approximately 
$270 per sled.  
 
We have provided two estimates of cost for a similar operation in Wyoming (Attachment B). The 
first estimate assumes the entire operation is done with department personnel only and the 
second depicts use of volunteers and half the department staff. Costs are detailed by major 
category but the overall estimates are $2.8 million and $2.1 million respectively. These are only 
estimates but we believe they are reasonable based on the Colorado experience.  
 
Coordination With Other Agencies and Landowners: 
The department would need to work with other state and federal agencies to initiate a plan for 
feeding on areas that might be affected by recreational closures on winter ranges, or that may 
have restrictions on use of equipment, personnel, etc. Agencies include the Bureau of Land 
Management (BLM), USFS, State Land Board, Wyoming Department of Transportation 
(WYDOT), County Road and Bridge Departments, and County Sheriff’s Offices. Local game 
wardens and biologists will coordinate with landowners to secure access on and through 
properties, if applicable. The department will coordinate with state and county agencies to 
maintain access to feeding areas via county roads. In addition, it may be necessary to have 
WYDOT plow areas off the shoulder of the roadway to allow department personnel to have a 
pull-off to load and unload equipment. Feeding operations are of great public interest and, 
therefore, extensive media coverage might be expected. The department would direct all media 
interaction through local I&E personnel, similar to CDOW feeding operation in Gunnison, CO.  
 
Conclusion: 
Initiating emergency feeding would take an enormous department effort. Cost estimates are over 
$2 million for feed and equipment and normal department operations would be greatly affected 
during the operation. An incident command approach would be used to oversee such an 
operation and emergency funding would have to be sought. Department personnel, as well as 
volunteers, would be used to conduct the operation, depending on scale. Extensive department 
equipment would be needed to conduct the operation and helicopter service would be needed to 
move feed and locate starving animals.   
 
   



Wildlife Division 
Flowchart - Emergency Mule Deer Feeding 

 Attachment A 

 

INCIDENT COMMANDER APPOINTED (normally Regional Wildlife Supervisor) 
  - Establish location for command center (i.e. regional office, office space rental) 

  - Appoint regional Logistics, Operations and Communications Coordinators 

LOGISTICS COORDINATOR 
(Appoint specific managers as needed) 

OPERATIONS COORDINATOR 
(Appoint specific managers as needed) 

Regional I&E 
Specialist: 
   -Media coordination 
   -Internal updates 

-Volunteers 
-Sportsmens groups
-Landowners 

Wildlife Division Chief is contacted for approval to proceed

Conduct aerial 
deer abundance/
distribution 
survey 

Feed Distribution 
-Order deer feed 
-Order hay to bait 
 elk away 
-Delivery system 
   (heavy lift 
    helicopter)      

-Establish 
 Feeding Sites
-Prioritize 
 feeding sites 
-Appoint feed 
 site managers 

Equipment: 
-Snowcats 
-Snowmobiles 
-Trailers 
-Trucks 
-Frontend 
loader 
-Cell phones 
-Portable radios 
-Etc. 
 
Maintenance &  
Repair: 
-Ensure 
facilities are 
adequate. 
-Contract 
mechanic 
(snowmobile 
repairs) 
 
 

Fiscal: 
  -Establish approx. costs 
  -Seek Commission funding 
  -Contracts 
  -Rental agreements 
  -Etc. 

Establish Office: 
  -Computers 
  -Printers 
  -Copier 
  -Etc.  

COMMUNICATIONS COORDINATOR 
(Appoint specific managers as needed) 

Region determines Mule Deer Feeding Criteria has been met 



Deer Feeding Operation
Dept Personnel Only Feeding 130 days

Personnel
50 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 45,000 hours $900,000
Lodging (130 nights *25 

rooms*$91/night) $295,750
Per diem ($54/per 

person/day) $351,000
Personnel 

Total $1,546,750

Deer Feeding Operation
Using Volunteers Feeding 130 days

Personnel
25 Dept. 

personnel 
needed 

daily
Hours (Averaging  

$20/hour) 22,500 hours $450,000
Lodging (130 nights *25 

rooms*$91/night) $147,875
Per diem ($54/per 

person/day) $175,500
60-80 

volunteers Misc. expenses $50,000
Personnel 

Total $823,375

Feed & Hay
Deer Feed:  838 tons 

($335/ton) $280,730
Hay:  880 tons ($140/ton) $123,200

Deer Feed delivery 
($45/ton, * 838 tons) $37,710

Feed & Hay 
Total $441,640

Equipment
Hourly 
Rate

Snowcats (2 operational)

1,560 hours (2 
machines x 6hr/day 

x 130 days) $34.80/hr $54,288

Snowmobiles (30 
machines)

23,400 hours(30 
machines x 130 
days x 6hr/day) $4.21/hr $98,514

Helicopter Service (40 
hours)

(40 hours flight, 1 
flight per week for 
approximately 2 

hours) $550/hr $22,000

MULE DEER WINTER FEEDING - LOGISTICS
ATTACHMENT B
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Heavy lift Helicopter 
service (Dropping once a 

week, at four sites, 
dropping 3 loads/hr (6 

bales/hr)

(19 days x 7 
hours/day x 
$3,000/hr) $3,000/hr $399,000

3/4 ton trucks

 (400 miles (travel 
to & from) x 50 

trucks x 19 weeks) 
=380,000 miles 

(commuter miles),
 (100 miles 

(feeding) x 25 
trucks x 130 days) = 

325,000 miles 
(work/feeding miles) 

= 705,000 miles $0.31/mile $218,550
Snowmobiles pull behind 
sleds ($270 per sled *20) $5,400

Front end loader (1 unload 
hay)

390 hours (130 
days x 3 hours/day) $18.34/hr $7,153

Vehicle Accessories (tire 
chains, tow ropes, shovels, 

etc) $2,500
Dumpster rolloff ($300 per 

unload, 30 cubic yard) $1,000
Equipment 

Total $808,405

Misc.
Contractual services 

(welding, mechanical, etc.) $20,000

Landfill (carcass disposal) $1,000
Office rental ($3500 per 

month x 4 months) $14,000
Office supplie (paper, 
maps, copies, etc.) $2,500

Storage rental ((8'x8'x20' 
pods $125/month) 2 pods x 

4 months) $1,000
Misc. Total $38,500

Dept. Personnel 
Only Total $2,835,295

Using Volunteers Total $2,111,920
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Meeting with WGFD concerning the Bison and Elk Management Step Down Plan – 11/13/2015 

First video conference held on ___________included: 

-WGFD Director 
-WGFD Division Chief  
-State Veterinarian 
-State Director for Dept. of Agriculture 
-Matt Fry, Governor’s Office 
 
The Second Video conference was held today, November 13, 2015 and included: 
-WGFD Division Chief 
-State Veterinarian 
 
A Brucellosis Committee Task Force (BCT) appointed by the Governor will have their next meeting in 
Lander on Nov. 20. 
 
Met with Brad Hovinga and Doug Brimyer to discuss the WGFD’s Wildlife Administration’s/Director’s 
response to the draft Bison and Elk Management Step Down Plan (Plan). 

They won’t support the Step Down Plan because: 

1. Shift in winter distribution.  Elk moving out of the Buffalo Valley and the Gros Ventre to the NER. 

2. Timing of implementation.  Not enough time to get adequate feedback from the different publics. 

3. Disease transmission potential.  Comingling with domestic livestock and the potential of brucellosis 
transmission.   

4. Concerned that redistributed elk could cause property damage and develop chronic comingling 
situations. 

 

I conveyed the following points: 

1. This development is troubling because we had been working on the Step Down Plan for nearly 
two years, and included the WGFD every step of the way.  We did this because we wanted to 
work in partnership with them and other agencies to coordinate actions on the ground to 
achieve the goals in the Bison and Elk Management Plan. 

2. The four land management agencies, the entities most familiar with bison & elk management in 
the area, brainstormed for 1.5 years on different approaches to bison & elk management 
changes.  Relatively recently in the process (DATE), the WGFD suggested redistribution of elk 
through supplemental feeding protocol changes.  The group followed that suggestion as the 
most practical way forward, but now the WGFD is opposed to their own suggested strategy. 



3. The WGFD Wildlife Administration in Cheyenne had been kept fully apprised of the Step Down 
Plan process every step of the way.   

4. I described my view of the fallout from not working in partnership on this approach from the 
standpoint of: 

a. Future litigation – The BEMP, which was supported by the WGFD, GTNP and the NER, 
was upheld in two court decisions.  The BEMP and testimony by the FWS and supported 
by the WGFD, clearly indicated to the Court that the long-term goal was to end feeding, 
but a step in accomplishing that was to first reduce reliance on supplemental feeding.  
The Circuit Court Opinion stated, “Should the agencies act unreasonably in establishing 
criteria for the transition or in otherwise carrying out the plan, that will be a different 
issue for another panel.”  I shared that our legal counsel believes the Court was clearly 
conveying a warning that the Agencies need to move forward in pursuing the goals of 
the BEMP.   
I said that if we go into the next round of litigation without making a serious effort to 
meet these goals, there is a good chance that the authority and flexibility to make 
management decisions will taken away by the Court.  That will not be to the benefit of 
the FWS, NPS, WGFD or the elk population.       

b. Obtaining funding for long-term solutions to comingling conflicts.  Private foundation 
funding for a long-term solution to comingling is FAR less likely without a “Plan” and 
agency cooperation than with one. 

c. I stressed that doing nothing is not an option. 
d. Told them our RO had a keen interest in this issue and want to move in a positive 

direction.  Not sure what their response will be. 
e. The Step Down Plan was a modest approach to starting to change elk behavior.  It  was 

not a radical step which would have caused unthinkable conflict.   
f. We want to work in partnership with the WGFD and be transparent to the public in 

implementing this approach to changing the feeding protocol.   
g. I offered to have the NER attend a meeting with the Jackson WGFD staff, to brief and 

discuss this issue with the WGFD Wildlife Administration and the FWS R-6 Leadership. 
h. Asked if we are still trying to meet the deadlines; review in Dec.  I said with the 3-month 

delay due to the WGFD review, I don’t see how we can make that deadline.   
i. Said tentative schedule gave ample time to reach out to the public before delay of 

feeding would commence in 2017. 

 

     



MONITORING 
 
Feeding Initiation Monitoring:  
NER uses weekly field estimates of the amount of forage available to elk to determine feeding 
initiation date.  Currently measurements are taken at key index sites representing areas 
preferred by elk on NER (see supplemental materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of sampled sites to better represent the total 
amount of forage available to elk on the southern half of NER; 2) increasing the precision of 
estimates at each site by increasing the number of observers; and 3) extending the monitoring 
period later in the winter to assess the relationship between available forage and elk and bison 
distribution. 
 
To better represent the total amount of forage available on the southern half of NER, a 
subsample of current key index sites will be retained to facilitate comparison with historic data, 
but additional random sample sites will be added, which will be stratified by elk habitat 
preference.  Historic elk distribution mapping and elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on southern NER are associated with moderate to 
high forage production and green vegetation.  Because the distribution of forage production 
and greenness characteristics varies annually based on irrigation and precipitation patterns, 
NER will annually map areas preferred by elk versus areas not preferred by elk, and sample sites 
will be randomly selected within each of these mapped categories.   At least 3 historic key index 
sites, 3 random sites in areas preferred by elk, and 3 sites in areas not preferred by elk will be 
sampled each week from late December through the initiation of supplemental feeding. 
 
Currently the NER biologist is the only person trained in the techniques used to estimate 
available forage (see supplemental materials).  At least 2 additional personnel will be trained in 
the techniques, which will provide a backup in the event of future personnel changes, and will 
facilitate error estimates of the available forage measurements at each site.   
 
Currently NER and WYGFD biologists monitor available forage conditions at least weekly from 
late December until average available forage at key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the monitoring period will be extended to include the 
intervening 2 weeks.  This will allow quantification of the rate of decline in available forage and 
elk and bison distribution relative to available forage. 
 
 



 
Proportion of Elk Wintering on NER: 
A principal AMP goal is to reduce the number of elk wintering on NER.  We hypothesize that 
this will be achieved by redistributing elk to native winter range from NER over time via 
shortening the duration of the feed season.  With shortened feed season the probability of 
younger elk age classes discovering NER feedgrounds will be reduced, and we hypothesize that 
proportion of the Jackson Elk Herd (JEH) that utilizes NER feedgrounds will decline over time. 
We will measure this effect by examining changes in the winter distribution of the JEH.  WGFD 
annual trend/classification count data provides a multi-year baseline data set to measure 
changes in the winter distribution of the JEH and categorizes observations by location.   In each 
year we will calculate the proportion of total classified elk in the JEH that are classified on NER 
feedgrounds.  We will compare the 3-year running average post AMP implementation 
compared to the pre-implementation baseline.  The 2008-2015(16?) time period will be the 
pretreatment baseline (Figure #).  This represents the time after implementation of the BEMP 
but prior to implementation of the AMP.   
 

 
 
Figure #. Proportion of the Jackson Elk Herd that was classified on NER feedgrounds in the 
period following implementation of the Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan (2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 3 year running average post AMP 
implementation. 
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The BEMP and AMP implicitly assume that transmission and prevalence of density dependent 
diseases are positively correlated with the number of days that elk and bison are fed and the 
number of elk and bison utilizing feedgrounds.  We further assume the Elk Fed Days and Bison 
Fed Days are a proxy for these conditions. Elk Fed Days (EFD) and Bison Fed Days (BFD) will be 
calculated annually for each species based on the following formulae:  
 
EFD= ∑ Total elk counted on feed during daily feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed season length and the number of animals on feed, 
we hypothesize that the AMP strategy of delaying the initiation of supplemental feeding will 
inherently reduce the number of EFD and BFD through a reduction in average feed season 
length.  We hypothesize that EFD will also be reduced by encouraging a greater proportion of 
the Jackson Elk Herd to winter on native winter range, which will reduce the number of elk 
occupying NER feedgrounds.  We will evaluate changes in EFD and BFD by comparing the 3-year 
running average post AMP implementation compared to mean EFD and BFD from 2008-2015 
(The time period post BMP and pre AMP implementation).   The running average is an 
appropriate comparison because there is wide annual variation in EFD and BFD associated with 
winter severity (Figure #) 
 

 
 
Figure #. Elk Fed Days (EFD) and Bison Fed Days (BFD) in the period following implementation of 
the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
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Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average EFD and BFD post AMP implementation. 
 
 
Elk Winter Mortality Monitoring: 
NER has used consistent methods to monitor winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a census of all non-hunting related winter elk 
mortalities that occur on NER from November through April.  Mortalities are tallied by age/sex 
class and percent mortality is calculated using the corresponding number of elk classified on 
NER feedgrounds as the denominator.   Although these methods are considered a census, it is 
not possible to quantify failed detections, and therefore mortality percentages should be 
considered minimum estimates.  We will continue to monitor elk winter mortality using the 
same methods post AMP implementation, and consistent methods will allow trend comparison 
to the pre AMP baseline (Figure #).  We hypothesize that the 3 year running averages for total 
and calf winter elk mortality will be within the range of variation exhibited by the pre AMP 
baseline.  Historic monitoring suggests that calf and total mortality are sensitive to winter 
severity and disease outbreaks, and that >3% total mortality and >10% calf mortality generate 
significant concern from some elements of the public.  Post AMP mortality in excess of these 
levels may warrant shortening the 2-week feeding initiation delay in subsequent years. 
 

 
 
Figure # Total and calf elk winter mortality (%) on NER in the period following implementation 
of the Bison and Elk Management Plan and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values represent the pretreatment baseline which will 
be compared to the 3 year running average post AMP implementation. 
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Elk Collaring: 
The AMP’s principal strategy is to shorten the length of the feed season to encourage elk use of 
native winter range, but we anticipate that this strategy will also result in an increase in elk 
conflicts on surrounding private land in the town of Jackson and the Spring Gulch areas.  To 
quantify this effect and provide real time information to WGFD and NER managers to facilitate 
a response, we propose maintaining a sample of 40-50 GPS collars on elk that winter on NER 
throughout the AMP implementation period.  Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This sample size will not be sufficient to detect all elk 
movements from NER to surrounding private lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-AMP baseline data.    
 
NER has elk GPS collar data available from the 2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk movements from NER to surrounding private 
lands will increase during the AMP implementation period compared to the pre-treatment 
baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands (per elk/per year), and the proportion of elk GPS fixes on NER versus 
private lands during time periods of interest.  The principal time period of interest is late 
December-March because this represents the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in changes in elk distribution. 
 
50 adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will need to be collared each year in winter 2017 and 
2018 to maintain the 40-50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis  
process includes Brucellosis seroprevalence,  pregnancy rate, and elk summer range 
determination for comparison to the findings of Cole and Foley et al (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 and $29,200 in 2018 to maintain sample size for 
3 years post AMP implementation. 
Total cost=$173,900 
 



 
Disease:  
The primary purpose of limiting reliance on supplemental feeding is to reduce the prevalence of 
endemic elk and bison diseases and mitigate transmission risk associated with the introduction 
of novel diseases.  We hypothesize that Brucellosis seroprevalence will decline post AMP 
implementation.  There is no recent Brucellosis seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 Brucellosis seroprevalence rate will be the 
pre-treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been monitored in the JEH since 1997, and since 2008 has 
been monitored with sufficient sample size to detect 1% prevalence with 95% confidence.  No 
CWD positive cases have been detected in the JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that CWD is not currently endemic to the JEH. 
However, most evidence suggests that the distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early detection is critical to ensure an adequate 
management response, and therefore ongoing monitoring at sample sizes sufficient to detect 
1% CWD prevalence with 95% confidence is necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, and past experience suggests that 2 full time 
technicians working from September-December are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are $32,000 per year. 
 
Supplemental Materials 
Feeding Initiation Methods 
At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed 
on the ground. The amount of forage available to elk within the sampling ring (dry weight in 
grams) will be visually estimated.  The 13.27” diameter subplot allows easy conversion from 
grams to lbs. per acre (each gram is equivalent to 100 lbs. per acre). During annual forage 
production sampling, Eric Cole makes approximately 1,000 of these visual estimates per year, 
and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will 
be the principal estimator, but additional personnel will be trained in these techniques to 
provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward 
when snow cover is limited, but estimating how much of the forage is accessible to elk when 
snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the 
estimation process, if the area under the sample ring is covered with snow, only forage that can 



be exposed with a gloved hand will be included in the estimate of available forage.  Forage that 
is fouled with manure and/or flush with the ground due to trampling will not be included in the 
estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an 
equivalent lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage 
(Lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  
There are 3 sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 
2)New randomly selected sites within areas preferred by elk, and 3) New randomly selected 
sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but 
were instead selected to represent areas most preferred by elk on the south end of NER.  These 
were the sites used to determine when supplemental feeding would be initiated from 2007 
until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will 
continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However post AMP implementation we will delay feeding initiation by 2 weeks 
once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly 
preferred by elk.  This will enable us to quantify the relationship between mean forage 
availability at historic key index sites and random sites over time. 



NATIONAL ELK REFUGE BRIEFING MATERIAL for RD Walsh – 7/7/2014 

 
 

• Management of the Jackson bison and elk herds occurs in close collaboration between the Grand 
Teton NP (GRTE), the Wyoming Game and Fish Department (WGFD), Bridger-Teton National Forest 
(BTNF), and National Elk Refuge (NER). 

• The NER initiated a process to develop a Bison and Elk Adaptive Management Plan (AMP) early in 
2013.  Staff from the NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half 
day since then as part of this process. 

• The AMP development process has largely focused on habitat and herd management attributes to date, 
but will soon begin discussions about incorporating methods to reduce bison and elk reliance on 
supplemental feeding and eventually phasing out feeding. 

• The NER anticipates resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the 
objective of 5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 
animals. WGFD has a herd objective of 11,000 and considers the herd to be within the overall 
objective.  The Jackson bison herd is estimated at roughly 900 animals, considerably above the state 
objective of 500. 
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FEEDING THE DEER 
 

A Report Prepared by Your 
Nevada Department of Wildlife 

 
The Practice of Supplemental Feeding - An 

Overview 
 
Supplemental feeding of deer is an activity that is commonly favored by the general 
public during unusually heavy winters when observations of stressed deer become 
frequent.  Public support for feeding programs emerges as empathy for the animals’ 
plight transforms into a sincere concern for their survival.  Public advocacy for wildlife 
is a valuable attribute; unfortunately the winter feeding of mule deer is a very complex 
issue fraught with numerous problems that are often misunderstood or even 
overlooked in deference to the passion to do good.  Realistically, a number of factors 
must be taken into account before supplemental feeding is chosen as a course of 
action. This report has been prepared to help explain the management implications of 
supplemental feeding. 
 

Public Attitudes 
 
There are many good motives behind the desire to invoke a supplemental feeding program for 
mule deer.  These include, but are not limited to the following: 
 
 People may believe deer cannot survive winter without supplemental food. 
 
 People may believe that feeding deer in winter will ensure retention of a population that 

can continue to support hunting.   
 
 People in urban or suburban locales may believe that placing feed away from home sites 

may divert damages caused to ornamental vegetation and landscaping by displaced deer.  
 
 People may simply enjoy the unique opportunity to observe deer at close range.   
 
The Department of Wildlife acknowledges and appreciates that individuals who advocate 

feeding deer are well intentioned.  Their compassion is founded on the basic human desire to 
moderate suffering.  Department personnel have committed their careers to attending to the 
welfare of the state’s wild creatures and the habitat that they occupy.  By extension, we harbor 
the same sympathies.  However, as the state agency responsible for the stewardship of Nevada’s 
wildlife resources, we are compelled to notify people of the predicament that winter-feeding may 
bring about for deer.  We also intend for this report to instill in people a greater appreciation and 
advocacy for the species and its habitat. 
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        The Facts About Deer Biology 
 

Migration 
 

Fact:  In early winter, deer normally migrate to winter habitat, in some cases more than 100 
miles from the place they had been living in from May to October.   

 
This pattern of behavior has evolved over many generations and represents a strategy for 

ensured survival.  Deer occupy specific types of terrain and vegetation that provide different 
advantages at different times of the year.  Summer range typically is at the cooler, higher 
elevation where denser vegetation, often associated with streams and meadows, provides cover 
for does and their fawns.  Vegetation found in the summer range may occur in abundance and 
some of the plants yield nutrients important for milk production, creation of fat reserves and 
other metabolic products necessary for their survival.  As winter advances, these elevations 
receive considerable snow that hinders the animals’ search for food.  Therefore, deer move to 
lower elevations, which in Nevada, is generally more open and brush covered.  Some brush 
species, like sage and bitterbrush are highly sought-after by deer in the winter.  This seasonally 
occupied terrain is called winter range. 
 

But in some years, snow levels can be deep and cold temperatures can linger on winter 
range and thus deer have difficulty finding forage and cover.  In these circumstances deer seek 
out what biologists call critical winter range.  Think of this as a last resort place to go, where 
deer can still find food and shelter from the elements.  When we build homes and roads and 
schools and other things that society values upon this critical winter range, we reduce deer’s 
natural chances for survival by excluding them from the food and cover that they must have.  
We also expose them to unnatural dangers that their species has not completely adapted to. 
 
“Well then shouldn’t we do something about that?”  Of course we should – as an 
intelligent life form, we have the capacity to use reason to affect life around us.  But feeding deer 
is not really the answer.  Please read on…………… 
 
Deer Physiology 
 

Fact:   Deer are called ruminants, which means they have complex, multi-chambered digestive 
systems designed to convert tough vegetation into energy. 

 
Deer are highly selective foragers due in part to their specialized digestive system.  A 

chamber in their digestive tract called the rumen contains populations of commensal (exist to 
benefit each other) microorganisms that produce enzymes capable of breaking down the tough 
exterior cellulose enveloping the nutrients within plant tissue.  Specific types of commensals are 
required to aid in the digestion of specific foods.  The type of plants deer utilize on winter range 
is highly limited and very specific.  If deer are forced into a sudden change in diet, it takes time, 
sometimes weeks, for these rumen organisms to adapt.  An absence of the appropriate 
microorganisms can cause toxins such as ammonia to accumulate.  For deer that are 
malnourished to begin with, and then become stressed through their exposure to things that they 
would otherwise avoid – like humans and free-roaming dogs and vehicles – the wait for this 
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adjustment is too long, often fatally long.  Truly successful supplemental feeding programs must 
be initiated when deer are not yet stressed and the dietary transition can occur gradually.  
Unfortunately, only when circumstances become dire does their plight captivate our attention. 

 
“But I see deer actually eat hay and other foods set out for them.”  Deer will eat 
other foods, but as explained above, they may not be able to adjust to the items that they 
consume.  Please read on………… 
 

Hay of any kind, kitchen scraps or cabbage and lettuce trimmings do not provide enough 
nutrition for deer.  Depending upon their condition and level of stress, deer may derive 
sustenance from apples, oats, or acorns.  However, the best supplemental food is a complete 
horse, dairy, or deer formulation in pellet form.  It contains about 14% protein and provides 
sufficient energy and fiber to support normal digestive function in most deer. 
 

It is difficult to keep grains dry outdoors.  Special feeders, which protect feed from rain 
and snow, may help, but none are foolproof.  Moisture promotes fungal growth.  Hence, much 
feed is typically wasted.  There are some molds deer may not detect; consequently, they may 
ingest toxins that can be fatal.  Sometimes supplement-fed deer may die from eating too much 
feed at one time.  Deer that gorge themselves could cause their systems react badly – their 
digestive tract may be affected by “compaction”.  Physiological reaction to this condition could 
consume the very energy they are trying to gain; in severe cases it could lead to death.  Losses of 
this nature have been observed at winter deer feeding sites.  Mature bucks seem to be most prone 
to overeating high-energy supplemental foods. 
 
“OK, so there is food on the market that one can obtain for them?”  There is, but 
just feeding the deer can create problems that can harm the population.  Please read on………… 
 

What Problems Does Deer Feeding Cause? 
 

Deer Behavior 
 

Fact:   Deer have evolved a number of simple and complex behaviors that are integral to their 
coexistence and their survival. 

 
Spatial Relationships: Mule deer are herd animals – herding is a strategy some animals use to 
gain advantage in detecting predators and to establish a breeding hierarchy.  Under normal 
circumstances you can witness deer putting a little space between each other while they are 
foraging.  Not only does spacing put individuals at ease with each other it broadens the visual 
capabilities of the herd itself.  But when stressed and forced to crowd, deer will act aggressively 
towards one another.  Stronger, often dominant individuals will gain access to the food set out 
for them.  Frequently, more aggressive members of the herd deny to those deer most vulnerable 
to starvation access to supplemental feed. 
 
How Crowding Can Foster Disease:  When deer become concentrated and their movements are 
relatively confined, their vulnerability to disease increases.  Deer concentrations equivalent to 
350 deer per square mile at some feeding sites have been documented.  This level of crowding 
produces ideal conditions for outbreaks of infectious diseases.  Examples include bovine 
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tuberculosis, chronic wasting disease and proliferation of various parasites.  These examples and 
many others pose a serious threat to deer populations and livestock in the affected area. 
 
How Crowding Affects Their Natural Behavior Toward Predators:  Supplemental feeding may 
actually promote an unnatural increase in predation.  Concentrated supplemental food sources 
cause deer to alter their normal distribution patterns – deer usually cover lots of ground to find 
food.  Concentrated deer, particularly those surrounded by deep snow, have to use a limited 
number of escape trails, since they often bed near the feeding area.  It is not unusual to observe 
predation on deer within sight of supplemental feeding stations.  Predators attracted to these 
situations include mountain lions, bobcats and coyotes.   
 
 In urban and suburban situations, when people want to feed the deer they typically do 
so within close proximity to homes or roads – the sites have to also be relatively easy for 
humans to get to.  In these locations, deer are victimized by free-roaming dogs, which at the 
very least can cause additional stress by chasing and at the most cause death should they catch 
a deer.  People are disinclined to believe their beloved pet could be capable of such behavior 
but these instincts are strong and many a biologist and warden have witnessed a collared, 
pedigreed pet acting like their wild cousins. When snow is deep and crusted, the canines have 
the clear advantage.   
  
Other Losses:  Additionally, placing food near roadsides creates an attraction that could expose 
deer to vehicle collisions.  Deer-vehicle collisions are very common where our roads and 
highways intersect their migration corridors.  But when the snow level is deep and they have a 
feeding site to go to next to a road, the situation becomes exacerbated, sometimes intolerably so 
when a collision results in human death. 
 
How Consistent Supplemental Feeding Can Modify Normal Distribution Patterns:  Annual 
supplemental feeding can alter normal deer behavior.  Deer don’t have the capacity to reason – 
they cannot discern the difference between natural forage and that placed by the hand of man.  
They simply become conditioned to finding forage at certain locations and in so doing, may alter 
normal seasonal distribution patterns.  Over time they can become reliant on artificial food 
sources and become less familiar with wild food distribution and natural foraging activities.  
Deer "short-stopped" by supplemental feeding operations are often more vulnerable to 
malnutrition, because they do not have access to the right type and amount of foods found in 
traditional wintering habitat.  
 
 One other thing:  Deer are naturally wary of human beings.  But deer behavior is dynamic 
and has undergone many adjustments as human interaction has increased from the time a small 
number of aboriginal humans pursued them for food to the present time where urban expansion 
has pushed them out of their former habitat.   We don’t normally prey upon deer and our 
methods of killing them with our hunting implements are very dissimilar to the trauma of a 
predator attack.  Accordingly, deer that come to associate the presence of forage with the 
presence of humans could easily discard their natural instincts.  This is not a good thing for 
individuals, herds or even populations. 
 

“So if food is spread out will this mitigate these concerns?”  It will, but unless it is 
done right, it might cause other problems.  Please read on…………… 
Public Endangerment 
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Fact:   The vast majority of deer do not exist in proximity to humans.  Mule deer and modern 
humans have not co-evolved therefore conflicts between the two are inevitable. 

 
We have already talked about how the attracting of deer near roadsides can result in deer-

vehicle collisions.  This is a concern anywhere feeding sites occur but is particularly problematic 
near cities.  We also briefly touched on the fact that deer attracted to a feeding site may also find 
landscape vegetation attractive – and in the doing result in considerable cost to the afflicted 
homeowner.  

 
When large carnivores like mountain lions exist near human habitat, the likelihood for a 

person to actually witness the act of predation increases.  The residue of a lion or coyote kill is 
often unmistakable and has literally occurred in peoples’ yards along the Carson Front.  For 
many people, this experience is traumatizing and could provoke them to demand action from the 
Department or other agencies.  These predators are opportunistic and once they have established 
a territory based around deer feeding sites they are inclined to view pets or livestock as 
supplemental prey.  Moreover, the possibility of an attack on humans magnifies.  This can have 
tragic consequences. 

 
Some deer attracted to a feeding site will die at or near the site, creating an attractant for 

scavenging animals.  At the least this can be considered an annoyance and at the most a threat as 
described in the preceding paragraph.  Sanitation concerns have to be assumed as well for the 
site and smell of decomposing deer is not a pleasant experience for most people. 

 
And Back to Public Attitudes:  People's attitudes toward deer change after initiation of 
supplemental feeding projects.  That is the reason this report has been prepared.  Those who feed 
deer often become protective of "their" deer.  They tend to lose sight of the fact that deer are wild 
animals managed in trust for all of Nevada's citizens.  Concentrating deer at feeding sites treats 
deer more like livestock than wildlife.  Likewise, attitudes toward the predators attracted by 
concentrations of deer often become overstated – these animals are simply following their 
instincts and demand for their removal is a request to further disrupt the natural order. 
 
“Well, the Department should still do something about the situation.”  Some 
wildlife management agencies do take action to supplement the winter diet of deer.  
Considerable analysis has been committed to this subject, and the prevailing opinion from the 
scientific community is that the practice has little or no long-term benefit for deer (and we are 
referring to all species of deer).  For the Nevada Department of Wildlife, several facts are taken 
into account in our decision not to embark on a feeding program and our recommendation to the 
public not to feed deer.  These have been previously described but there are other considerations 
as well.  Please, read on………… 
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 More Facts About Deer Biology 
 

Carrying Capacity 
 

Fact:   Living things exist in numbers or at population levels that are limited by the ability of 
their surrounding habitat to support them.  This is called carrying capacity. 

 
Like every other living thing, deer survival is factored on the ability to obtain three basic 

needs: food, water and cover.  Lack of any one item will lead toward an adjustment in the 
population.  The Department and its partners expend considerable effort and funding to protect 
and enhance these needs.  We work with land management agencies to protect high elevation 
riparian habitats to provide screening cover for fawns and good forage for their mothers.  We 
place water developments in areas where water is either naturally lacking or compromised due to 
human intervention.  We work particularly hard to guard against degradation of winter range:  
 

 We rehabilitate burned lands by planting seeds and seedlings that will grow into the former 
vegetative component that provided food and cover. 

 We regulate the time of the year when hunters can pursue deer so that disturbance during 
particularly stressful times is minimized. 

 We appeal to decision-makers to consider the needs of deer and other wildlife before allowing 
projects that convert important deer habitat for our own uses.  

 

It is quite easy to understand that when severe winters occur, the capacity of the winter 
range to support the population is greatly diminished.  Even if we have made every effort to 
improve winter range forage and cover, sometimes snow depth and lingering cold are just too 
much for the animals.  The natural reaction under these circumstances is a reduction in numbers 
– where, as the old adage goes, the strong survive and the weak perish. 

 
In many circumstances throughout the west, mule deer habitat has been so greatly 

diminished by urban expansion that winter range carrying capacity is a fraction of its former 
extent.  This is often a subtle process unknown to the people that occupy the land. Furthermore, 
the impact upon the population remains hidden during normal winters when deer live on the 
slopes above our cities.  It is only when severe winters strike that the people witness the 
starvation, and the vehicle collisions and the predation in their front yards and the chewed up 
hedges – it is then that most people come to understand the situation.  Unfortunately, the death of 
the deer is a natural reaction to an unnatural circumstance (the conversion of brush lands into 
concrete, stucco and asphalt along the urban interface or into monotypic stands of cheatgrass in 
our wild open spaces). 
 

Biologists understand this ecological principle well.  It doesn’t mean that they are 
unsympathetic, and it doesn’t mean they are complacent about the decisions that are made that 
negatively affect these and other wildlife.  The decision not to feed the deer should not be 
interpreted by others an unwillingness by the Department to support these creatures in a time of 
great need.  
 

“Even though these arguments against feeding make sense, we are still capable 
of saving them, aren’t we?”  One cannot ignore the natural considerations surrounding this 
issue.  However, sometimes one needs to consider the economic costs.  Please read on………… 
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What are the Economic Considerations? 
 

Expense 
 

Fact:   Supplemental feeding is expensive. 
 

The most promising winter food supplements for mule deer (a highly specialized formula), 
is recommended to be fed at a rate of 3 to 3.5 lbs. per deer per day.  This formula can be 
produced at a cost of $270 per ton.  The food production costs for 1,000 deer are approximately 
$500 a day.  Food delivery costs will vary depending on the nearest location of a credible food 
producer.  However, the most significant financial costs will likely be associated with the 
distribution of the food (away from people) and the continued maintenance of the food supplies at 
the selected feeding stations (before the snow flies to the time that adequate spring forage emerges).  In 
order to feed 1000 deer for a period of just two weeks, costs for man-time, fuel, food production 
and delivery may be between $15,000 and $20,000.  Once a feeding program is begun, it should 
not be terminated until early spring.  Ending a feeding operation prematurely, or providing 
inadequate amounts of feed, will lead to nutritional problems for deer that have become 
dependent on supplemental feed.  Attracting deer to feeding sites, while failing to provide 
adequate amounts of supplemental food can actually promote malnutrition. 
 

The logistics of feeding may also complicate the potential for success.  Nevada has over 
100,000 mule deer wintering on well over 50 recognized winter ranges.  The logistics of feeding 
on one winter range are significant.  While emotionally appealing to those concerned for the 
welfare of deer, the logistics of feeding deer on multiple winter ranges rapidly becomes unwieldy 
and cost prohibitive.  Supplemental feeding of mule deer associated with large urban areas can 
be especially problematic.  In this situation critical deer winter range has been fragmented or 
entirely lost due to development.  Locating and feeding small groups of deer in an urban 
situation is difficult at best.   
 
 The Department’s budget for all management programs for deer is considerable.  The 
program derives revenue from sportsmen through the sale of hunting licenses and tags and from 
taxes on the equipment that hunters buy.  Our partners are federal land management agencies and 
other agencies and conservation organizations.  The latter are comprised of sportsmen that 
unselfishly provide their time and money toward the enhancement of our natural resources. 
 
 Given the facts presented above, the Department and its partners are in agreement that 
funding devoted to supplemental deer feeding is not well spent.  These dollars would have far 
greater long-term value if applied to other management activities.  And they have been.  We 
already spend significant sums on rangeland rehabilitation projects, particularly in areas where 
wildfire has consumed important winter range.  These activities have occurred in remote areas of 
the state and along the urban interface with the Carson Range.  These projects have met with 
success but long-term value to the herds won’t be realized until these plants reach maturity and 
reproduce and expand naturally.  In the interim the deer are at the mercy of the climate. 
 

“So what can I do to help the deer?”  Thanks for reading to this point.  We appreciate it and 
we hope we have helped you understand the problem better.  So for one last time, please read on……… 

Promoting a Greater Public Advocacy 
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Fact:   Human beings are the one animal that can purposefully affect the environment around 

them to suit their own needs.  
 
 It is highly likely that you have read this lengthy report to this point because you have a 
concern, even a compassion for the predicament facing mule deer in Nevada.  As stated earlier, 
the Department appreciates the fact that the public has empathy for these and other animals.  The 
Department also comprehends that the public’s desire to intervene on the behalf of wildlife is the 
cornerstone of our duties.  For if we were to not care about our natural resources, our actions 
might have even greater impact upon the natural order.   
 
 In some instances the plight of deer in the face of a heavy winter is the inevitable product 
of a calamitous event like a wildfire.  In other instances, deer face starvation as the result of 
public policy or decision.  In either case, people who might advocate for winter feeding to 
address an immediate concern are encouraged to devote their attention to actions that could yield 
long-term benefits for deer and other wildlife.  To this end, the Department offers the following 
suggestions: 
 

1. Join or Contribute to a Conservation Organization.  These groups raise funds for 
wildlife habitat enhancement and education projects and volunteer their services to 
accomplish work that benefits wildlife.  There are many groups of local origin along with 
others that are active nationally, continentally and worldwide.  Go to our website and 
click on Hunt, then Hunter Resources, then the Conservation, Hunting and Wildlife 
Organizations link. 

 
2. Contact Land Management Agencies.  Nevada is comprised of a large percentage of 

public land.  These lands are mostly administered by either the Bureau of Land 
Management or the United States Forest Service.  You can let them know how you feel 
about the management of your resources.  They are always pleased to receive input into 
their decision-making processes. 

 
3. Get Involved in Local Planning.   If you share the Department’s concern about the 

elimination of winter range for human use, then contact your county or city offices and 
request to be notified of future proposals that might impact deer habitat.  You will be 
invited to testify at public hearings before the decision-makers. 

 
4. Buy a Hunting License.  Sounds peculiar to those readers that aren’t hunters or are 

opposed to hunting.  The dollars spent on licenses will be matched by sportsmen’s dollars 
pooled into an entitlement fund called Federal Aid in Wildlife Restoration.   These dollars 
will be spent on wildlife management activities including the enhancement of deer 
habitat. 
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Conclusion 
 
 
There are better approaches than supplemental feeding to ensure the health and survival of deer 
during heavy winters.  The key is to maintain sufficient amounts of high-quality wintering 
habitat.  Rather than expending limited Department resources on quick fixes, such as emergency 
feeding programs, we will achieve better long-term benefits by ensuring that deer have access to 
high-quality wintering habitat.  This, in the long run, will mitigate the effects of severe winters, 
reduce deer losses during normal winters, and provide for a more sustainable population of deer 
to be enjoyed by all of Nevada's people. 
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Summary Outline 
 

I. Public Attitudes 
A. People have reasons why they want deer feeding programs 

1) NDOW understands their reasons 
2) NDOW determines that this report is necessary to help people understand the situation 

better. 
II. The Facts About Deer Biology 

A. Migration 
1) Deer occupy seasonal range 

a. Critical winter range very important during heavy winters. 
B. Physiology 

1) Deer are selective feeders – specialized diet 
2) Deer have difficulty adjusting to new foods 

a. Stress compounds matters 
b. Some foods have little nutritional value 
c. Some foods cause toxins to build 

III.  What Problems Does Deer Feeding Cause? 
A. Behavior 

1) Spatial Relationships 
a. Feeding alters normal behavior toward each other, toward humans, toward predators 

2) Disease – crowding increases chances for transmission 
3) Predation – predators take advantage 
4) Collisions – increased mortality deer/vehicle accidents 
5) Distribution Patterns 

a. Herd alters seasonal distribution patterns 
b. Deer lose wariness of humans 

B. Public Endangerment 
1) Predators attracted by deer can seek alternate prey 
2) Collisions – loss from a human perspective 
3) Sanitation – carcasses create problems 
4) Public attitudes – people become possessive, attitudes based upon emotions 

IV. Carrying Capacity 
A. Concept – deer numbers depend upon habitat support 

1) NDOW activities to enhance habitat 
2) Urban Expansion 
3) Habitat conversion due to wildfire 

V. Economic Considerations 
A. Expense – feeding is costly 

1) Money better spent on projects with long term benefits 
2) Feeding is only effective if done properly 
3) NDOW’s funding is limited 

VI. Promoting Greater Advocacy 
A. NDOW understands people’s attitudes regarding the deer’s plight 
B. NDOW encourages people to take an active, alternative role to help deer 

1) Join conservation organizations 
2) Provide input to land management agencies 
3) Influence local policy 
4) Support program funding 

VII. Conclusion 
A. There are better programs to help deer than supplemental feeding 
B. Need long-term answers, not quick fixes 
C. Promote sustainable deer numbers 

 
 

 



MEMO: 
To: Refuge Files 
From: Eric Cole 
Subject: Data needed to support decision making associated with Adaptive Management Plan for feeing 
cessation. 
 
Data Associated with Elk and Bison Population Objectives:  
Elk winter count data:  NERelkclassifications.xlsx but missing 2012 off feed data.  Is yearly herd wide data 
summarized someplace? Yes see elkclass.pdf from Brimeyer. 

Elk modeled population: see Doug Brimeyer email from around 12/11/12 for elkclass.PDF file 

Bison winter count data: Contact Sarah and see if this has been summarized to include 2012 off feed. 

Harvest numbers by Hunt Area: still needed from WGFD, but they do exist for the entire Jackson Elk 
Herd Unit (see elkharv.PDF) 

Season Structure (open and close dates antlered antlerless etc. by hunt area) Current readily available 
but this information will also be needed from 2008 to present to support elk GPS collar analysis. Possible 
project for Tim Pratt? This might take some time to summarize. 

Summer Range Trends: Got this covered with manuscript preparation 

Carrying Capacity 

Summary of existing models (Murie, Hobbs, Bailey).  

Elk and Bison on NER in recent years (numbers and timing) My migration monitoring data since 2004 
should work and would likely be supporting data for forage accounting model 

Forage production data (1998-present available) 

Consider forage accounting model based on elk and bison numbers by week, forage production data, 
and estimated consumption) This would ignore snow but we might be able to cross walk our numbers 
through Hobb’s scenarios. 

Winter Elk Mortality:  These data provide an index of winter mortality under feeding scenarios.  
Summary data by age and sex class 1981-current data is available. More recent data has each record in 
electronic form which allows some causation to be analyzed.   

 

 

 



 
 

Briefing Statement  National Elk Refuge      
Bureau:   U.S. Fish and Wildlife Service 
Issue:  Bison and Elk Adaptive Management Planning 
Date:  August 2014  
 
Key Points: 
• The National Elk Refuge (NER) manages the Jackson bison and elk herds in close collaboration with the Grand 

Teton NP (GRTE), Wyoming Game and Fish Department (WGFD), and Bridger-Teton National Forest (BTNF). 
• In 2007 the NER and GRTE completed a joint bison and elk management plan/EIS that directed management of 

the herds for 15 years.  WGFD was a cooperator in development of the plan/EIS, along with the BLM, BTNF, 
and USDA Animal Plant Health Inspection Service. 

• The 2007 plan called for development of a subsequent, more detailed adaptive management plan (AMP) for 
reducing the reliance of bison and elk on supplemental winter feed provided by the NER. 

• In a subsequent lawsuit, plaintiffs Defenders of Wildlife et al. challenged the plan because it lacked a specific 
time frame for ending feeding.  The U.S. District and appellate courts in 2010 and 2011 ruled in favor of the 
federal government based on the agencies’ stated intent in the 2007 plan to end supplemental feeding.     

• The NER initiated a process to develop the Adaptive Management Plan (AMP) early in 2013.  Staff from the 
NER, GRTE, WGFD, and BTNF have met approximately monthly for one-half day since then as part of this 
process.  The Fish and Wildlife Service (FWS) anticipates completion of the AMP during 2014 or early 2015. 

• The discussion has largely focused on habitat and herd management actions to date, but the working group will 
soon begin to incorporate  methods to reduce bison and elk reliance on supplemental feeding and eventually 
phase out feeding. 

 
 Background: 
• The NER was established in 1912 and has provided supplemental winter feed to elk in all but nine years since.  

Bison from the Jackson herd discovered the feedlines and have consistently fed there since 1980.  Supplemental 
feeding artificially sustains more bison and elk than available winter habitat can support, increases the risk of 
transmitting diseases such as brucellosis and potentially chronic wasting disease, and contributes to the need for 
harvesting large numbers of elk during the park’s elk reduction program.  

• The 1950 law that created GRTE established a jointly managed program for the conservation of elk, including a 
controlled reduction when necessary for the proper management and protection of the elk herd.  The program is 
managed by the NPS and the State of Wyoming, and uses hunters licensed by the state.  Feeding on the NER 
and nearby state-operated feedground exacerbates the biological conditions that necessitate the park’s elk 
reduction program.  Recent increases in hunter-grizzly bear conflicts in the park have highlighted effects of 
inherent incompatibilities with current elk management on grizzly bear protection in the park. 
 

Current Status: 
• The number of elk wintering on the NER has averaged 7,066 since 2007, considerably above the objective of 

5,000 established in the 2007 plan.  The Jackson elk herd is currently estimated at 11,600 animals. WGFD has a 
herd objective of 11,000 and considers the herd to be within the overall objective.  The GRTE elk herd segment 
is also considered to be near its objective of 1600.  The Jackson bison herd is estimated at roughly 900 animals, 
considerably above the state objective of 500. 

• The NER and GRTE anticipate resistance from WGFD to include in the AMP a process and desire to phase out 
feeding on the NER. 

• FWS and National Park Service leadership should be prepared to be contacted by the State of Wyoming 
concerning this matter. 

 
Interested Parties: 

• Governor of Wyoming; Wyoming Game & Fish Department; various environmental groups; local 
communities; Wyoming congressional delegation. 

 
Contact:  
Steve Kallin, Refuge Manager, 307/201-5409 
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A possible CWD paragraphs: 
 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
 



 

 2  
 

Private Lands Mitigation .............................................................  

Vegetation Restoration and Protection........................................  

Strategies Considered but Rejected ........................................................  

Models of System Dynamics ..............................................................................  

Monitoring ........................................................................................................  

Evaluation/Future Management ........................................................................  

Public Outreach and Education ..........................................................................  

Schedule ...........................................................................................................  

Budget ..............................................................................................................  

Literature Cited .................................................................................................  

Appendix I. Summary of primary potential impacts associated with reduced 
supplemental feeding, as identified in alternative 4 environmental consequences section 
of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS 
and USNPS 2007). ..............................................................................................  

Appendix 2. Monitoring Supplemental Materials: Feeding Initiation Methods ......  

Appendix 3. .......................................................................................................  

 



 

 
 

EXECUTIVE SUMMARY

  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 

Comment [S8]: This is not clear, are bulls still  
once in a lifetime? 
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Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 

Comment [KS26]: This section begins to lay out 
the “heart” of the plan to initiate change.  Seems 
there needs to be a more dramatic intro to this 
section to let the reader know they will be reading 
the “important stuff.” 

Comment [KS27]: Let’s discuss.   

Comment [KS28]: With the desired outcome of 
building a cohort of animals that rely primarily on 
native winter range and are not food conditioned. 

Comment [S29]: Eric 

Comment [CE30]:  A 3-week average delay 
seems optimistic though if we will take into 
account the factors listed 2 paragraphs above. 
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measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 

which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
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management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 

Comment [CE32]: Nothing from NER in this 
regard 
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harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 

harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
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summary of why model is important to 
management and summary of results here and 
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section) 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ34]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ35]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ36]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ37]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ38]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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just over the period the calves are fed. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS42]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S44]: Put in budget table 

Comment [KS45]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS46]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 

 

 

  



 

 30  
 

SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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important enough, my paragraphs on CWD might be 
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A possible CWD paragraphs: 
 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Comment [KS5]: Eric, is this true?  At NBR we 
fed 32 lbs./bison/day; mostly younger animals. 
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS7]: Is this explanation necessary? 

Comment [WJ8]: Put in appendix? 

Comment [WJ9]: Perhaps more important is the 
explicit integration of reducing uncertainty (gaining 
knowledge) about the system being managed. 
Strategies are generally easily altered, but that in 
and of itself doesn’t improve our understanding of 
system response to management actions.  
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objectives, 2) knowledge models describingof the 
dynamics of the system being managed, 3) clearly 
articulated management actions and strategies, 
and 4) a monitoring program to evaluate 
responses of the system to management actions 
(Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

      
   

Comment [WJ10]: Generally it is the lack of 
knowledge that triggers the need for an adaptive 
management process. 2 and 3 should be reversed – 
1) objectives, 2) actions, 3) models, 4) monitoring. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 

Comment [WJ11]: Adaptive management is 
decidedly not trial and error. Trial and error is the 
agency modus operandi that adaptive management 
has been (perhaps falsely) claimed a cure for.  
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
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Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters actions that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
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measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 

which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
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management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
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harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 

harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
  
  
     
     

 

 

Comment [WJ43]: Any reason to not put this 
into an appendix, with a simple statement above 
that states, e.g., ‘strategies considered but rejected 
can be found in Appendix X’? 

Comment [CE44]: Discuss with Jeff.  Consider a 
summary of why model is important to 
management and summary of results here and 
move detailed documentation to appendix. (same 
writing strategy used with portions of monitoring 
section) 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ45]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ46]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ47]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ48]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ49]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD50]: Need a citation here. 

Comment [KD51]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS52]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS53]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS54]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S55]: Put in budget table 

Comment [KS56]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 



 

 27  
 

will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS57]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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INTRODUCTION 
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 

mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 

Comment [S2]: Include acres or square 
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established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 

An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 

bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007, http://www.fws.gov/bisonandelkplan) 
which set management direction for 15 years or 
until a subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S3]: Could we change/simplify this 
to: “3) knowledge of the dynamics of the system 
being managed, and 4) a monitoring program to 
evaluate responses of the system to management 
actions.” 
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(cite BEMP ROD here).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
[include discussion of challenges somewhere 
around here, e.g., changing elk winter 
distribution since the BEMP?] 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 

distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information from Doug – request 
made no response as of 4-26-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions and elk behavior, possibly influenced 
by the presence of wolves in some historic native 
winter ranges.  Regardless of the reason, this 
trend is the reverse of what is desired and will 
make achieving the Phase I objective of 5,000 elk 
on feed, and future reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 

provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 

makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 

sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 

requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
  

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S10]: We could continue to discuss 
the remainder of constraints here if preferred. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
 
   License types 

Antlerless only Antlerless only1  

   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
 



 

 16  
 

  

 

Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS 

 

MONITORING 

 

EVALUATION/FUTURE MANAGEMENT 

 

PUBLIC OUTREACH AND EDUCATION  

 

SCHEDULE 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 



 

 8  
 

generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 



 

 13  
 

of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 

Comment [S8]: Eric 
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later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.      
 
(Insert long-term elk arrival graph – Eric) 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 

discouraging bison from attempting to leave the 
NER via the south boundary toward into the town 
of Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
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considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
[need to provide some examples],haze elk/bison 
away from livestock feed lines and purchase   
private lands easements to prevent co-mingling. 
acquisitions, and working with A vital component 
in implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technicians position which are supervised by the    
WGFD. to create a private lands conflict 
mitigation and hunting coordinator position.  This 
position would assist both with elk and bison 
distribution issues and with facilitating higher elk 
harvests in Hunt Area 78. These Technicians are 
also critical to the success of an expanded 
monitoring program vital to the AMP  It would 
also be critical for accomplishing expanded 
monitoring associated with this plan (see 
Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.   
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 

National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).   
to create a private lands conflict mitigation and 
hunting coordinator position.  This position would 
assist both with elk and bison distribution issues 
and with facilitating higher elk harvests in Hunt 
Area 78. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 

The BEMP considered several additional strategies for elk and bison management that, for a variety of 
reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The 
agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they 
were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them 
into this adaptive management plan, and thus they are not being considered at this time.   

, 

 

MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 

Comment [S9]: Add concept of annual reporting 
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PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk 
are identified with the rich and unique legacy for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the 

residents of Jackson Hole, Teton County, and the State of Wyoming.   

An effective Public Outreach and Education program is essential for effective AMP 
implementation.  The practice of feeding elk evokes passionate responses from those that oppose 
and those that support this practice.  The general public and especially key stakeholder groups 
must understand the biological needs for and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd management methods.   

 

A Communications Plan outlining a detailed Public Outreach and Education Program is included 
in Appendix ??. 

SCHEDULE 
 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact 
Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and 

potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 
• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution. 
• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing 
access to food/hay rewards on private lands would be vital for effective management. 
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• Private land conservation easements within NER boundaries would promote wider distribution.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S1]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 

feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 

http://www.fws.gov/bisonandelkplan
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not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 

planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 

(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 

winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  

The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 

to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 

Comment [S2]: This is not clear, are bulls still  
once in a lifetime? 

Comment [S3]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 

difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
 

0

500

1000

1500

2000

2500

3000

El
k 

ha
rv

es
te

d

Year

Jackson elk herd

Grand Teton

Comment [S6]: Should we include private lands 
hunting programs under this heading? 



 

 12  
 

64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S7]: We could continue to discuss 
the remainder of constraints here if preferred. 
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of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.  To reduce supplemental feeding overall, 
ending feeding early would also help decrease 
the amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 

Comment [S8]: Eric 
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later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent years. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.      
 
(Insert long-term elk arrival graph – Eric) 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 

discouraging bison from attempting to leave the 
NER via the south boundary toward into the town 
of Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in some changes in bison and elk 
distribution (Appendix 1).  Some elk or bison may 
move to private lands in search of forage.  Of 
greatest concern is the potential for elk or bison 
to commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
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considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
[need to provide some examples],haze elk/bison 
away from livestock feed lines and purchase   
private lands easements to prevent co-mingling. 
acquisitions, and working with A vital component 
in implementing these mitigation measures is to 
establish three seasonal Wildlife Conflict 
Technicians position which are supervised by the    
WGFD. to create a private lands conflict 
mitigation and hunting coordinator position.  This 
position would assist both with elk and bison 
distribution issues and with facilitating higher elk 
harvests in Hunt Area 78. These Technicians are 
also critical to the success of an expanded 
monitoring program vital to the AMP  It would 
also be critical for accomplishing expanded 
monitoring associated with this plan (see 
Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.   
 
A double cattle guard will be installed on the 
Refuge Road just north of Broadway Avenue.  
This barrier is designed to prevent elk/bison from 
entering the Town of Jackson.    
 
Vegetation Restoration/Protection 
 

[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012 [verify year].  ERP 
permit structures in the park will remain 
antlerless only unless the bull ratios consistently 
exceed 35:100 cows.  Park and refuge officials will 
work together to support this goal, recognizing 
that bulls harvested on the NER are most likely 
from the park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).   
to create a private lands conflict mitigation and 
hunting coordinator position.  This position would 
assist both with elk and bison distribution issues 
and with facilitating higher elk harvests in Hunt 
Area 78. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 

Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 

The BEMP considered several additional strategies for elk and bison management that, for a variety of 
reasons, were not selected for implementation in the preferred alternative and Record of Decision.  The 
agencies reconsidered a subset of these during the development of this AMP (Table ??).  Since they 
were not part of the ROD, additional NEPA compliance would be necessary to incorporate any of them 
into this adaptive management plan, and thus they are not being considered at this time.   

, 

 

MODELS OF SYSTEM DYNAMICS [Jeff] 

 

MONITORING [Eric] 

 

EVALUATION/FUTURE MANAGEMENT 

 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term 
commitment.  Change is unlikely to happen fast, 
and interpreting effects of adaptive management 
actions will be complicated by varying 
environmental conditions from year to year.  
Consequently, we anticipate that the strategies 

outlined in this plan will be in place for a 
minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by the end of March for the previous 
year.   

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 

Comment [S9]: Add concept of annual reporting 
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PUBLIC OUTREACH AND EDUCATION [need input from group, Steve K] 

The practice of winter feeding is inexorably woven into the historic fabric of Jackson Hole.  Elk 
are identified with the rich and unique legacy for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding program will be a major paradigm shift for the 

residents of Jackson Hole, Teton County, and the State of Wyoming.   

An effective Public Outreach and Education program is essential for effective AMP 
implementation.  The practice of feeding elk evokes passionate responses from those that oppose 
and those that support this practice.  The general public and especially key stakeholder groups 
must understand the biological needs for and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd management methods.   

 

A Communications Plan outlining a detailed Public Outreach and Education Program is included 
in Appendix ??. 

SCHEDULE 
 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Seasonal Biological Technician (0.5 FTE, GS-7) for 
enhanced Mmonitoring: $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      
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APPENDIX __.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact 
Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), elk condition and movements, and 

potentially on the January 1 index of winter severity calculations for elk (Farnes, Heydon, and Hansen 1999). 
• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on numbers, movements, distribution, and mortality. 
• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, and CWD. 
• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was greater reliance on standing forage and wider ungulate distribution. 
• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing 
access to food/hay rewards on private lands would be vital for effective management. 
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• Private land conservation easements within NER boundaries would promote wider distribution.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S2]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Comment [KS3]: Eric, is this true?  At NBR we 
fed 32 lbs./bison/day; mostly younger animals. 
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS4]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS5]: Is this explanation necessary? 
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac.  The purpose of this 
feeding trigger is to keep elk on the NER and 
prevent them from searching off-refuge for 
forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 

Comment [S6]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS7]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S8]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS9]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S10]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS11]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 
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considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 

elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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Comment [KS12]: This still seems to be a bit 
confusing.   

Comment [S13]: Would providing ranges be 
more meaningful to the public? 
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distribution” table below. 
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The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-

friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 

bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [KS18]: Let’s discuss and fine tune.  

Comment [KS19]: Where, GTNP, NER or both? 

Comment [KS20]: Let’s discuss 

Comment [S21]: We could continue to discuss 
the remainder of constraints here if preferred. 

Comment [KS22]: This section begins to lay out 
the “heart” of the plan to initiate change.  Seems 
there needs to be a more dramatic intro to this 
section to let the reader know they will be reading 
the “important stuff.” 
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restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 

the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 

Comment [KS23]: Let’s discuss.   

Comment [KS24]: With the desired outcome of 
building a cohort of animals that rely primarily on 
native winter range and are not food conditioned. 

Comment [S25]: Eric 

Comment [KS26]: Are we looking at “off-
refuge” forage surveys? 
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flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 

necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
 

 



 

 22  
 

latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ27]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ28]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ29]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ30]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ31]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD32]: Need a citation here. 

Comment [KD33]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS34]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS35]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 

 

Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS36]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 

Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 

Comment [S37]: Put in budget table 

Comment [KS38]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 
 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 

 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 
offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 

Comment [KS39]: Yes, let’s put in an appendix. 
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Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 
• Bison and Elk Management Plan web site 

(http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor 

Center on Refuge management topics 
• Display panels in the Visitor Center theater 

for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 

 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 
was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

http://www.fws.gov/bisonandelkplan/)
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• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Formatted: Centered
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S2]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS5]: Is this explanation necessary? 
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 

Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac.  The purpose of this 
feeding trigger is to keep elk on the NER and 
prevent them from searching off-refuge for 
forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 

Comment [S6]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS7]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S8]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS9]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S10]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS11]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 
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considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 

elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-

friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 

bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [KS18]: Let’s discuss and fine tune.  

Comment [KS19]: Where, GTNP, NER or both? 
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restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   
 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 

the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 
measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 

Comment [KS23]: Let’s discuss.   

Comment [KS24]: With the desired outcome of 
building a cohort of animals that rely primarily on 
native winter range and are not food conditioned. 
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refuge” forage surveys? 
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flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 

necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/box 
Modifying herd objectives? Side bar/box discussion? 
  
  
1 Page 77 at http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ27]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ28]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ29]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ30]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ31]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD32]: Need a citation here. 

Comment [KD33]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS34]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS35]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 

 

Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
 

0.00

2.00

4.00

6.00

8.00

10.00

2008 2009 2010 2011 2012 2013 2014 2015

Total Calf

 

Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [KS36]: May want to separate EFD 
and BFD in graph above so the scale is meaningful. 
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Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 

Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 

Comment [S37]: Put in budget table 

Comment [KS38]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 
 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 

 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 
offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 

Comment [KS39]: Yes, let’s put in an appendix. 
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Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 
• Bison and Elk Management Plan web site 

(http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor 

Center on Refuge management topics 
• Display panels in the Visitor Center theater 

for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 

 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 
was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

http://www.fws.gov/bisonandelkplan/)
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• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Formatted: Centered
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and densities 
well in excess of carrying capacity (Smith et al. 2004, 
Lubow and Smith 2004).  Considerable evidence 
suggests that Chronic Wasting Disease (CWD) 
transmission and prevalence are density dependent 
(Peters et al. 2000, Williams et al. 2002).  Monello et 
al. (2014) found that elk densities of 15-110 per 
square km in Rocky Mountain National Park were 
associated with 13% CWD prevalence, and they 
predicted elk population declines when CWD 
prevalence exceeded 13%. NER elk densities 
commonly exceed 160 per square km (NER 
unpublished data), which suggests that the 
introduction of CWD to NER elk would have 
significant negative population effects over time.  
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and USFWS 
Region 6 Wildlife Health Office staff participated in 
several meetings associated with this effort.  One 
goal of the CWD Management Plan update is to 
develop specific management responses should 
CWD be detected on or adjacent to State or NER elk 
feedgrounds.  Early detection of CWD in the JEH is 
essential to ensure an effective management 
response. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although this 
effort indicates that CWD is not currently found in 
the JEH, continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence annually will be critical to ensure a 
timely management response and limit the long-
term population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 miles 
in deer, and within 175 miles in elk, this level of 
surveillance is warranted.   
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a approximately 
8,000 kmlarge area in the upper Snake River 
watershed north of the town of Jackson (Fig. 1).  
Much of the herd is migratory, moving between 
distinct wintering and summer ranges.  Primary 
wintering areas include the Buffalo Valley, lower 
elevations of the Gros Ventre River drainage, the 
National Elk Refuge (NER), and areas adjacent to 
the NER on Bridger-Teton National Forest (BTNF) 
lands.  Summering areas occur throughout the 
herd’s range and for convenience are divided into 
four geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 

Comment [S2]: Include acres or square 
kilometers 

Comment [CE3]: Additions to Figure 1 pending 
obtaining bison range shapefile and modification of 
map 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 

Comment [KS6]: How necessary is this 
information to this plan? 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitatHabitat 
Conservation; 2) promoting sustainable 
populationsSustainable Populations; 3) 
maintaining population sizesNumbers of Elk and 
Bison; and 4) preventing spread of 
diseaseDisease Management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and elk hunting 
in GTNP, brucellosis vaccination options, 
restoring habitat, improving forage, and 
decreasing or phasing out supplemental winter 
feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specificallyand specifically addresses 
the criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 lead to 
the decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 

http://www.fws.gov/bisonandelkplan
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preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 

will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [KS7]: Is this explanation necessary? 
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objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 

goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Ensure a genetically viable bison herd with 
close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 
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(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 

transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,0001,200 animals 
in 2007 to about 700 during winter 2014-2015 
(Fig. 3) through hunting programs administered 
by WGFD.  Licensing changes were enacted in 
2014 to help increase harvest of female bison. 
These included a reduction in the bison cow/calf 
license fee (from $416 to $263 for residents and 
$2522 to $1022 for non-residents) and 
eliminating the once-in-a-lifetime restriction on a 
successful bison hunter to only those that 
successfully harvested a bull. Continued progress 
toward the 500 animal herd objective will require 
sustained harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 
additional information Doug B. presented at one 
of our meetings] Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1)changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 

 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013., and iIn recent years irrigation of 
approximately 3,600 acres has increased refuge-
wide forage production by approximately 10% 
compared to what would have been produced 
with precipitation alone, and by 15% in the 
southern portion of NER which receives the 
greatest use by elk and bison.. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 

Comment [S8]: This is not clear, are bulls still  
once in a lifetime? 

Comment [KS9]: Eric, please strengthen this 
based on your modeling and latest JWM paper. 

Comment [S10]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [KS11]: Eric, can we be more specific 
about the increase in forage for the primary 
elk/bison winter use area (south part of the NER)? 

Comment [S12]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 

Comment [KS13]: Add elk arrival graph and 
anticipated climate change impacts and their 
general effects on need to feed. 
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Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands.   Thereforem tThe 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  per acre at key index sites and is 
considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 

and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification counts, 
2011–20153, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

  

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 

has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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bison might remain on the NER rear year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of 
before the bison season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 

(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and  includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 

We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period.    
 
Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP and BTNF.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
-ESA1 Lynx – limits on habitat impacts 
-Greater Sage Grouse – core area protection 
-2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

-Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
?Bison/elk distribution 
?Exotic plant species management 
Private Lands  
Owner agreements 
Social 
Hunter density (safety; hunt quality) 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
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are presented by objective below.  The primary 
management actions available to the agencies for 
initiating change involve several flexible 
parameters of winter feeding and harvest.  To a 
lesser extent, vegetation protection and 
restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 
in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously, systematically, 
slowly. The strategies discussed below have been 
developed in this context, with appropriate 
feedback mechanisms through rigorous 
monitoring and frequent evaluation.   
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average.   
 
To reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 5, Fig. 8).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30? [date] to February 28? 
[date].  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze/ 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms (Fig. 8).  The BEMP anticipated that 
elk mortality could increase from 1-2% overall to 
1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32??% based on an 
average feeding season length of ??9.3 weeks 
from 19956-2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites, in a larger geographic area, and on-going 

Comment [KS26]: This section begins to lay out 
the “heart” of the plan to initiate change.  Seems 
there needs to be a more dramatic intro to this 
section to let the reader know they will be reading 
the “important stuff.” 

Comment [KS27]: Let’s discuss.   

Comment [KS28]: With the desired outcome of 
building a cohort of animals that rely primarily on 
native winter range and are not food conditioned. 

Comment [S29]: Eric 

Comment [CE30]:  A 3-week average delay 
seems optimistic though if we will take into 
account the factors listed 2 paragraphs above. 

Comment [KS31]: Are we looking at “off-
refuge” forage surveys? 
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measurements at those sites throughout the 
winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 5).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and the availability of elk to 
harvest on the NER in recent yearswill improve 
harvest effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 

which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 

 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 5).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
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management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Fig. 9). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 5), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technicians positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 

A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 

Comment [CE32]: Nothing from NER in this 
regard 
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harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 

harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    

Table 5 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   ?Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
?Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
?Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 8.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table ??).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table ??.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due to 

major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest herd 
segment in Hunt Area 78 on private lands, where federal 
agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for AMP 
because current hunting programs appear effective at slowly 
moving the herd toward the 500 animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands because 
current hunting programs that utilize sport hunters are 
effective at meeting herd objectives. 

Altering rations of supplemental feed? Perhaps refer to appendix or side bar/boxRejected as a strategy 
because reducing daily feed ration below 8 lbs/elk would be 
enough feed to encourage elk to remain on NER but would 
result in unacceptably high elk calf mortality rates. 

Modifying herd objectives? Side bar/box discussion? 
  
  
     
     

 

 
Comment [CE33]: Discuss with Jeff.  Consider a 
summary of why model is important to 
management and summary of results here and 
move detailed documentation to appendix. (same 
writing strategy used with portions of monitoring 
section) 
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ34]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ35]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ36]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ37]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ38]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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just over the period the calves are fed. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 

 

Figure_. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
 

Comment [KS42]: Let’s discuss. 
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each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from  2008-
20165(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure #).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure_. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 

implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Figure #) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
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Figure_. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure_. Elk Fed Days (EFD) and Bison Fed Days (BFD) 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure #).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-

treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Cost estimate for Elk Collaring Project: 
$115,500 first year costs with $29,200 in 2017 
and $29,200 in 2018 to maintain sample size for 3 
years post AMP implementation. 
Total cost=$173,900 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 

Comment [S44]: Put in budget table 

Comment [KS45]: Eric, what is the status of the 
data collected during the herd health monitoring 
project?  May want to contact Lee to see how 
available it is. 
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will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 
an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 
evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods. 

 
[the remainder of this section is a draft 
communication plan that could be put in an 
appendix] 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s 
Implementation 
 
• Utilize a variety of outreach methods to 

inform the public on the goals and timing of 
the Adaptive Management Plan’s 
implementation and possible effects on 
wintering herds. 

• Utilize a variety of outreach methods to inform 
the public on public comment opportunities. 

• Identify and coordinate key messages and 
outreach with USFWS regional and national 

Comment [KS46]: Yes, let’s put in an appendix. 
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offices, State and federal agency partners, non-
profits, elected officials, and other identified 
audiences. 

 
During the Adaptive Management Plan’s 
Implementation 
 
Continue to utilize a variety of outreach methods 
to describe current management actions as well 
as measurable and noticeable changes on the 
landscape, in animal behavior, or in animal health. 
Provide a comprehensive overview of the 

 
 

Adaptive Management Plan by providing links and 
references to previous outreach and background 
information. 
 
Communication Objectives 
 
• Work with current media contacts to promote 

news of the Adaptive Management Plan via 
print, radio, Web, and social media platforms. 

• Utilize new media and social media tools to 
provide information on why the Adaptive 
Management Plan was developed, what public 
comment opportunities exist, and how the 
plan is being implemented. 

• Plan, coordinate, and execute public meetings 
to allow for public comment and questions on 
the plan. 

• Develop and provide methods for the 
public to submit written comments on 
the Adaptive Management Plan. 

• Monitor print media on Refuge elk and bison 
management to see how Adaptive 
Management Plan objectives and reactions 
are being portrayed to the public. 

 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 

followers) 

• Bison and Elk Management Plan web site 
(http://www.fws.gov/bisonandelkplan/) 

• Space for an 11” x 17” poster in the Visitor 
Center on Refuge management topics 

• Display panels in the Visitor Center theater 
for temporary displays 

 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including 

the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site 

USFWS Mountain-Prairie Region Facebook 
page 

• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news 

releases on Refuge management activities, 
including the Comprehensive Conservation 
Plan, supplemental feeding, herd health 
monitoring, and forage production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they 

prominently appear on the home page, linking 
readers to the articles. 

• Send out Twitter messages linking viewers back 
to the news stories. 

• Prepare, upload and provide links to Adobe 
PDF versions of news stories with addtional 
photos where additonal images are available 
and/or help understand or visualize the 
content. 

• Utilized the Conservation link on the web 
Content 

• Management System to post information about 
the Bison and Elk Management Plan and the 
draft Comprehensive Conservation Plan. 

• Retained and provided a link to the original 
Bison and Elk Management web page 
(http://www.fws. gov/bisonandelkplan/) that 

http://www.fws.gov/bisonandelkplan/)
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was developed during the planning process. 
The web site includes links to the Final 
Plan/EIS, Record of Decision, Federal Register 
Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news 
releases, public meeting highlights, and other 
related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified 

locations. 
• Service–produced video; video could be posted 

to the National Elk Refuge’s multimedia web 
page, or USFWS Mountain–Prairie home page 
“Top Video” feature. 

• Live radio interview on KHOL (Jackson, WY 
radio) 

• Wyoming Public Radio interview with 
Refuge management staff 

• Interviews with local print media sources 
• Updates at community leader meetings such as 

Rotary Club, Jackson Hole Chamber of 
Commerce board meetings, and interagency 
breakfast meetings (with Federal agencies and 
local elected officials). 

 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 

• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand 

Teton National Park and the Bridger–Teton 
National Forest 

• Wyoming Game & Fish Department 
• Other NER partners, including county and 

town agencies and local nonprofit 
organizations 

• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for 

bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while 

avoiding increased mortality. 
• Explain the historic reasons a supplemental 

feeding program began and why it was 
continued.   

• Explain the NER’s limited large ungulate 
carrying capacity and the disproportionate 
impact of bison on available forage; 3 elk = 1 
bison. 
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SCHEDULES 
 

 

AMP Implementation Schedule 

 

 Action Date 
1 GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 
2. Public outreach and education March 2016 
3. Initiate private lands conflicts mitigation contacts/actions March 1, 2016 
4. Implement enhanced forage monitoring  March 1, 2016 
5. Initiate changes in supplemental feeding protocol January 2017 
6 Monitoring/Evaluation/Annual Report June 2017 

 

Table 10.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11 [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological 
Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment 
distribution1      

     Expanded standing forage 
estimates1      

     Chronic Wasting Disease, 2 
seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; 
Iridium Platform $115,000 $25,00029,000 $25,00029,000 $25,00030,000 $25,00030,000 

Bison barrier at NER south 
entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan 
annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Acquisition      
     Damage reimbursements 
(Wyoming)      

     Conflict mitigation 
coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation 
restoration/protection1      

Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 
Subtotal      

Grand Teton National Park:      
Monitoring:      
     Summer elk 
classification/distribution      

     Hunter harvest      
     Harvest age distribution      
     Transition range forage 
production/utilization      

Vegetation 
Restoration/Protection      

     T  bi  f i       
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  



 

 1  
 

INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S3]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
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(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S3]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
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(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 

elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives.  

 

MANAGEMENT ACTIONS AND STRATEGIES 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 



 

 8  
 

 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 

a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 
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during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 

between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 

represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 



 

 16  
 

(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 

 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 



 

 19  
 

  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 



 

 21  
 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 

 



 

 29  
 

BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework referenced in the Record 
of Decision. 
Background 

Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 

Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

Objectives 

This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S3]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 

the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 
Today, the need for the refuge’s winter elk 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 

Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter and specifically addresses the criteria for a 
structured framework listed on page 5 of the 
Record of Decision (Fig. 4).  It does not address 
other on-going bison and elk management 
actions already prescribed by the BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 

monitoring program to evaluate responses of the 
system to management actions (Walters 1986). 
 
This Step-Down Plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  



 

 7  
 

OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 

and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 

desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 
This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions should continue to be 
used to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      
 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background  

Comment [S4]: Steve K, I added the bison 
genetic objective but did not shade it, as its really 
not addressed in the AMP. 
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Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 

management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6).  
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–

2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
[any other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  

Comment [S5]: Can we be more specific about 
what constitutes “recent years” and based on that 
should this be included as an important change 
since 2007? 

Comment [S6]: How best to address climate 
change in this document could be a fruitful area for 
discussion at out next meeting. 
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Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 

employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 

quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 

of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S9]: SK’s draft. 

Comment [S10]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Initial strategies for achieving 
sustainable population goals identified in the 
BEMP (Table 1) are presented by objective below.  
The primary management actions available to the 
agencies for initiating change involve several 
flexible parameters of winter feeding and 
harvest.  To a lesser extent, vegetation protection 
and restoration can be important, particularly for 
improving long-term ecological balance and 
enhancing natural production of native forage.  
Private lands are also an integral component as 
changes in elk and bison distribution occur and 
new challenges develop.  The likely consequences 
of implementing these strategies were evaluated 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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in the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Winter Feeding 
Winter feeding parameters that could be 
modified include starting date, ending date, and 
daily ration.  To modify elk and bison behavior in 
the long run, delaying initiation of feeding is likely 
to have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 

last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from ? [date] to ? [date].  Delaying feeding by two 
weeks in January, for example, is likely to be 
more successful than doing so in February, when 
food stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or ??% based on an average 
feeding season length of ?? weeks from 1996-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  

Comment [S11]: Eric 
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Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
[Insert long-term elk arrival graph – Eric] 
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
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periodically imported from other DOI bison 
conservation herds.  
    
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 

these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
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types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation of winter feeding).  
 
[Paragraph on sources of error if needed? Should 
include process error in calf survival model.] 
 
Elk winter distribution model 
 
The proportion of the JEH that winter on the NER 
will be linked to factors hypothesized to influence 

elk winter distribution (Fig. 2) using a generalized 
linear mixed effects model (GLMM). A GLMM can 
account for a proportional response variable (i.e., 
constrained to the interval 0–1) using a log link 
and binomially-distributed errors. A GLMM also 
includes fixed and random effects, with the latter 
capturing residual model variance otherwise not 
explained by fixed effects. Year will be including 
as a random effect, providing several benefits. 
First, we don’t assume years are independent and 
comprise all of the factor levels of interest. 
Instead, the effect of year is treated as a random 
variable, with individual year effects realizations 
of that distribution. This allows inference to non-
sampled factor levels, i.e. years, by estimating a 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental 
feed? 

Perhaps refer to appendix or side bar/box 

  
  
1    
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latent population-level proportion of elk 
expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect 
can be considered a latent variable describing elk 
behavior manifested as observed winter 
distribution. Second, because year effects are not 
treated as independent, estimated effects of year 
on the proportion of JEH elk wintering on the NER 
are dependent on all factor levels, leading to 
greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for 
each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model 
variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available 
forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance 
migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing 
season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a 
proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. 
(2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 
30 m cells). These predictions account for snow 
conditions using a proxy of SWE and decrement 
total available biomass by 35% to account for 
unpalatable plants within the total estimate.  

 
While calf survival is a function of multiple factors 
(Fig. 3), the primary management action 
influencing calf survival is supplemental winter 
feeding. Current winter feeding initiation criteria 
lead to calf survival generally higher than in unfed 
populations. Proposed feeding initiation criteria 
will result in later initiation of supplemental feed, 
which will be most influential to calf survival. 
There is currently little understanding regarding 
the relationship between initiation of winter 
feeding and calf survival, except that current 
feeding initiation criteria result in high calf 
survival. We believe a threshold level of available 
forage at initiation of winter feeding exists such 
that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized 
to decline quickly with reductions in available 
forage at winter feeding initiation. Available 
forage at the initiation of winter feeding will be 
related to on elk calf winter survival using a 
saturating function (i.e., Holling type-II functional 
response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf 
survival is related to available forage. Maximum 
calf survival is a, and b represents the value of 
available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  
 
 
Although this approach doesn’t capture forage 
deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed 
that a forage deficit for calves would occur at a 
point on the curve of the relationship between 
calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of 
winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to 
maximize the influence of feeding initiation 
criteria on winter distribution while minimizing 
the likelihood of a large mortality event.   

Comment [WJ12]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ13]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ14]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ15]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ16]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD17]: Need a citation here. 

Comment [KD18]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 

Comment [UFS19]: Here it is again.  What is 
this and what is its significance in management? 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 

 
To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 

 

Figure11. Hypothesized relationship between winter survival of elk calves and per capita available forage at 
initiation of winter feeding on the National Elk Refuge.  
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historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 

each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2015(16?), a time period that represents BEMP 
implementation prior to AMP actions (Figure 12).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 

 

Figure12. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account forwide annual variation in EFD and BFD 
associated with winter severity (Fig. 13) 
 
Elk Winter Mortality Monitoring 
 

NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 14).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 

 

Figure14. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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Figure13. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  
Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 

need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis  
process includes brucellosis seroprevalence,  
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, as identified in alternative 4 
environmental consequences section of the Final Bison and Elk Management Plan/Environmental Impact Statement (USFWS and USNPS 
2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter forage production, assessments of forage 

utilization (done jointly by WGFD and NER personnel), elk condition and movements, and potentially on the January 1 index of winter 
severity calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition (negligible adverse effect on NER elk from lower 

nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider distribution. 
• Elk use of lands surrounding the NER would increase, including: 

o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and Gros Ventre segments. 
• As ungulate numbers decreased and supplemental feeding was reduced, competition and aggressive social interactions on the refuge 

would also be reduced. 
• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability would have a greater influence on 
numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body condition, predation, and starvation. 
• Increased mortality on and off the refuge would mainly affect older elk and calves, and some prime bulls entering the winter 

energetically stressed due to rut activities. 
• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due to tuberculosis, septicemic pasturelosis, 
and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as supplemental feeding was reduced and there was 
greater reliance on standing forage and wider ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and potential transmission of brucellosis, as well as 

potential for spread of diseases not yet in the population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, to coordinate actions that would 
prevent conflicts due to elk dispersal and to defray costs of managing potential conflicts. Preventing access to food/hay rewards on 
private lands would be vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing determined for each site.  At each subplot a 13.27” 
diameter metal sampling ring will be placed on the ground. The amount of forage available to elk within the sampling ring (dry weight in grams) 
will be visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre (each gram is equivalent to 100 lbs. 
per acre). During annual forage production sampling, refuge biologist Eric Cole has made approximately 1,000 of these visual estimates per year 
for 17 years, and 33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the principal estimator, but 
additional personnel will be trained in these techniques to provide redundancy in the event of personnel changes, and to increase the number of 
observers to facilitate estimation of error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when snow cover is limited, but estimating how 
much of the forage is accessible to elk when snow is dense, deep and crusted can be subjective.  To decrease the subjectivity of the estimation 
process, if the area under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be included in the 
estimate of available forage.  Forage that is fouled with manure and/or flush with the ground due to trampling and/or encrusted in ice will not 
be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent lbs./acre value (1 gram=100 lbs./acre).   The 
arithmetic mean of available forage (lbs./acre) for the 10 subplots provides an estimate of available forage for each index site.  There are 3 
sample site categories: 1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas preferred by elk, 
and 3) New randomly selected sites in areas not preferred by elk.  Historic key index sites were not randomly selected, but were instead selected 
to represent areas most preferred by elk on the south end of NER.  These were the sites used to determine when supplemental feeding would 
be initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, we will continue to use mean lbs. per 
acre across historic key index sites to determine the 300 lbs. per acre threshold.  However, post AMP implementation we will delay feeding 
initiation by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites stratified on an 
annual basis between areas highly preferred and not highly preferred by elk.  This will enable us to quantify the relationship between mean 
forage availability at historic key index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive Management Plan’s implementation and 

possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and federal agency partners, non-profits, 

elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as measurable and noticeable changes on the 

landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references to previous outreach and background 

information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan was developed, what public comment 

opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan objectives and reactions are being 

portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the Comprehensive Conservation Plan, 

supplemental feeding, herd health monitoring, and forage production.  
• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where additonal images are available and/or help 

understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. gov/bisonandelkplan/) that was developed 

during the planning process. The web site includes links to the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both 
the Record of Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related documents. Note: the National Elk 
Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or USFWS Mountain–Prairie home page “Top 

Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board meetings, and interagency breakfast 

meetings (with Federal agencies and local elected officials). 

http://www.fws.gov/bisonandelkplan/)
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Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison on available forage; 3 elk = 1 bison. 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies a large area in the 
upper Snake River watershed north of the town 
of Jackson (Fig. 1).  Much of the herd is migratory, 
moving between distinct wintering and summer 
ranges.  Primary wintering areas include the 
Buffalo Valley, lower elevations of the Gros 
Ventre River drainage, the National Elk Refuge 
(NER), and areas adjacent to the NER on Bridger-
Teton National Forest (BTNF) lands.  Summering 
areas occur throughout the herd’s range and for 
convenience are divided into four geographic 
regions that include Grand Teton National Park 
(GTNP), Yellowstone National Park (YNP), the 
Gros Ventre drainage, and Teton Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 

hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 

Comment [S2]: Include acres or square 
kilometers 
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feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
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An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 

Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 



 

 4  
 

tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fishe 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 

to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and the bison are now fed 
more than a maintenance ration to reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  

0

3000

6000

9000

12000

15000

18000

1995 2000 2005 2010 2015

Winter Count Population Estimate



 

 5  
 

Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
_).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig _).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting 
sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of 
disease.  The primary management scenarios 
presented in the alternatives included the status 
quo, terminating elk and bison hunting on the 
NER and elk hunting in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk Adaptive 
Management Plan was developed to address the 
latter need specifically (Fig. 4).  It does not 
address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
As of March 2015, two court rulings have upheld 
the 2007 BEMP and ROD. In a lawsuits against the  
BEMP and its author agencies, Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming (defendant intervenors; 
citation), plaintiffs argued that the BEMP violated 
the National Wildlife Refuge System 
Improvement Act (citation) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 

agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling.   
 
 [any additional BEMP background needed in 
Intro?] 
 
National Environmental Protection Act 
Compliance 
 

The 1970 National Environmental Protection Act 
(NEPA; 42 U.S.C. 4321 et seq.) established 
national environmental policy and goals for the 
protection, maintenance, and enhancement of 
the environment on and provides a process for 
implementing these goals within the federal 
agencies.   Section 102 requires federal agencies 
to incorporate environmental considerations in 
their planning and decision-making through a 
systematic interdisciplinary approach. 
Specifically, all federal agencies are to prepare 
statements assessing the environmental impact 
of and alternatives to federal actions affecting 
the environment. Statements typically occur at 
three levels of analysis: categorical exclusion 
determination; preparation of an environmental 
assessment/finding of no significant impact 
(EA/FONSI); and, for major federal actions, 
preparation of an environmental impact 
statement (EIS).  

 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 

http://www.fws.gov/bisonandelkplan
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preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

 
Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 

results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) clearly articulated management 
actions and strategies, 3) a model, or competing 
models, describing the dynamics of the system 
being managed, and 4) a monitoring program to 
quantify system response to management and 
allow estimation of the difference between the 
observed and predicted (from the model or 
models) system response (Walters 1986).   
 

 
OBJECTIVES 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [S3]: Could we change/simplify this 
to: “3) knowledge of the dynamics of the system 
being managed, and 4) a monitoring program to 
evaluate responses of the system to management 
actions.” 
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The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 6). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(reference BEMP ROD here).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 

plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 

1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 

Table 1.  2007 Bison/Elk Management Plan Goals 
and Objectives (Adaptive Management Plan 
objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) to 
5,000 elk and 500 bison, and 2) elk and 
bison rely predominantly on native habitat. 

• Maintain natural bull-to-cow ratios in park 
summer herd. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 11,000. 
• Maintain a genetically viable bison 

population of about 500 animals. 
Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk from 
elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The adaptive 
management approach will necessarily be one of 
trial and error, constant evaluation, modifications 
to approach when indicated, and repeated trials 
(Fig 4).  As such the approach will also be 
experimental, but it will be guided by rigorous 
analysis and design, based on abundant empirical 

information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,000 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000.  Unfortunately, however, its winter 
distribution has changed fundamentally, favoring 
an increasing trend of even higher proportions of 
the herd on NER feed during winter (Fig. 6). [add 

additional information from Doug – request 
made no response as of 4-26-15] 
 
The factors responsible for this change are 
unknown but are likely a combination of weather 
conditions, elk behavior and shifts in elk 
distribution, possibly influenced by the presence 
of wolves in some historic native winter ranges.  
Regardless of the reason, this trend is the reverse 
of what is desired and will make achieving the 
Phase I objective of 5,000 elk on feed, and future 
reductions, more difficult.  
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone. 
 
[and other changes to include here?] 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.   
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs per acre at key index sites 
and is considered conservative in terms of elk 
nutritional needs. Available winter forage for elk 
and bison on the NER is largely determined by 
biomass of forage produced during the previous 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 

areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56) hunters harvested 161 (SD = 38) elk per 
year during the NER hunt. 

  
The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 7).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. [update through 2015] 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range1 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5) 
bison per year.  This level of harvest has been 
sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the 
peak in 2007 to about 700 animals in winter 2015 
(Fig 3). Tribal bison harvest of up to 5 animals for 
ceremonial purposes was authorized in the 
BEMP.  Translocation of wild bison to lands 
outside of Teton County is not currently 
permitted due to brucellosis concerns.  

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 

the use of emergency season extensions or 
reductions. For example, an emergency extension 
of the season (up to 31 January) could occur if 
mild winter conditions precluded desired harvest 
earlier in the season, while an emergency closure 
may be necessary if winter conditions required 
feeding to commence before the predetermined 
season end date.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER rear around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease within several days to weeks of the 
bison season in an effort to increase hunter 
harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

 
  Figure 7.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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[Eric, anything you want to include in this section 
for NER?  Think in terms of providing background 
(current management) for anything you want to 
include in the budget for future actions 
(management strategies), so when it comes time 
to ask our agencies for funds it will be covered] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 

sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity.  For example, if 
5,000 were elk fed for 100 days during the 
winter, feeding intensity for that winter would 
equal 5,000 elk X 100 days = 50,000 EFD, whereas 
if 5,000 elk were fed for 50 days, EFD would equal 
25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Elk-fed-days will be determined each winter by… 
[Eric add methodology here] 
 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Several management constraints are common to 
the strategies discussed below (Table 4).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 

requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements.  
Similarly, compliance with the Wyoming greater 
sage-grouse core area protection executive order 
(2011-5) could restrict habitat manipulations.  
NEPA compliance conducted as part of the 
BEMP/EIS constrains what federal actions can be 
taken as a part of this plan.  State regulations 
constrain late (winter) hunt and carcass disposal 
timing to protect against brucellosis 
contamination, since February-April represent 
the period bison and elk are most likely to 
transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, and 2) 
[to an extent where] elk and bison rely predominantly 
on native habitat (Table 1). 
 
Winter Feeding 
 
Harvest 
 
Private Lands Mitigation 
 
Vegetation Restoration/Protection 
 
[include summary tables where desirable] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
Harvest 
 
Objective Enhance public outreach/education 
(Table 1). 
  

Table 4. Summary of Adaptive Management 
Plan constraints.  
Policy 
ESA1 Lynx – limits on habitat impacts 
Greater Sage Grouse – core area protection 
2007 BEMP/EIS (federal actions/lands) 

• No fertility control 
• No test and slaughter 
• Limited tribal harvest 

Bison/elk hunt end date (Feb. 1st)  
• WGFD, brucellosis safety 

Carcass disposal (Feb. 15th) 
• WGFD, brucellosis safety 

Forest Service winter closure (Dec. 1st – April 30th) 

Easement limitation (NER boundary) 
Winter Feeding 
Only during non-hunting periods 
Harvest 
State regulations 
Vegetation Restoration/Protection 
Bison/elk distribution 
Exotic species management 
Private Lands  
Owner agreements 
Social 
Hunter density 

Elk/bison winter mortality levels 

Public safety (ungulate/vehicle collisions) 

Disease  

Land-use conflicts (agricultural and residential) 

Biological 

Disease (bison/elk/cattle commingling) 

Sage grouse habitat conflicts 

Fencing/wildlife conflicts 
Elk herd distribution 

• summer segment distribution goals 

Funding 
Easement purchase 
Plan implementation 
1Endangered Species Act 
 

 

Comment [S10]: We could continue to discuss 
the remainder of constraints here if preferred. 
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Table 5.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring: [incomplete]    
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
 
   License types 

Antlerless only Antlerless only1  

   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 5, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
[could be further organized 
geographically or by 
ranch/property] 

   

    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

[to be completed]    
Vegetation Restoration/ 
Protection: Grand Teton 

   

[to be completed]    
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Figure 8.  [example] Framework for delayed feeding trials and adaptive management. 

 

Figure 9. [example] Framework for harvest strategy and adaptive management. 
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MODELS OF SYSTEM DYNAMICS 

 

MONITORING 

 

EVALUATION/FUTURE MANAGEMENT 

 

PUBLIC OUTREACH AND EDUCATION  

 

SCHEDULE 

 

Table 10. [example] Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 
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BUDGET 

 

 

Table 11.  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Winter bison/elk distribution      
Irrigation      
Bison barrier at NER south entrance      
Adaptive Management Plan annual reporting      
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming)      
Vegetation restoration/protection1      

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration [perhaps acres/year]      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Subtotal      
Grand Total      

1 See detail in Appendix      
2  Through Interagency Agreement      
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 



 

 iv  
 

where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 

Comment [S3]: DB comment 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 



 

 v  
 

bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S6]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  



 

 6  
 

Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 



 

 18  
 

Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      

          
 



 

 29  
 

 

 

LITERATURE CITED [incomplete]

 
Cole, E. K., Foley, A. M., Warren, J. M., Smith, B. L., Dewey, S. R., Brimeyer, D. G., Fairbanks, W. S., 

Sawyer, H. and Cross, P. C. 2015. Changing migratory patterns in the Jackson elk herd.  Journal of 
Wildlife Management, 79: 877–886.  

 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk Ecology 

and Management. Smithsonian Institution Press, Washington D.C. 
 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2010.  United 

States District Court for the District of Columbia. Case 1:08-cv-00945-RJL, Document 37, Filed 
03/26/10. 

 
Defenders of Wildlife et al. v. the U.S. Department of Interior and State of Wyoming. 2011.  United 

States Court of Appeals for the District of Columbia Circuit. USCA Case #10-5144, Document 
#1322265, Filed: 08/03/2011. 
 

Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. Appendix VIb. 
Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: third edition. Wyoming 
Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision making: 

a practical guide to environmental management choices. Wiley-Blackwell, West Sussex, United 
Kingdom.  

 
Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a simulation 

model. Wildlife Monographs 101. 39pp 
 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for ungulates in the 

Greater Teton Ecosystem using simulation modeling. Unpublished report, Natural Resources 
Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-188. 
 
National Academy of Science.  2010.  Advancing the science of climate change – an Expert Consensus 

Report.  Accessed July 2015 at http://dels.nas.edu/resources/static-assets/materials-based-on-
reports/reports-in-brief/Science-Report-Brief-final.pdf 

 



 

 30  
 

[NPS] National Park Service.  2006.  Management Policies.  U.S. Department of the Interior, National 
Park Service.  Washington D.C.  Available at http://www.nps.gov/policy/MP2006.pdf.  Accessed 
May 2015. 

 
National Wildlife Refuge System Improvement Act.  Public Law 105-57, October 9, 1997.  Available 

at 6``AZQ1SXW2DEC FV3R6UIO\2560P-[=\  Accessed May 2015. 
 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. Journal of 

Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford University 

Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus elaphus in 

Europe and North America: justifications, feeding practice and effectiveness. Mammal Review 
34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal variation in calf 

survival on the growth of elk populations. Journal of Wildlife Management 71:795-803. 
 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple conversion. 

Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-Teton 

National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Record of Decision, 

final bison and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park. http://www.fws.gov/bisonandelkplan/ROD.pdf, accessed April 
2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Bison and elk 

management plan. National Elk Refuge and Grand Teton National 
Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007c. Final bison and elk 

management plan and environmental impact statement. National Elk Refuge and Grand Teton 
National Park. http://www.fws.gov/bisonandelkplan/, accessed April 2015. 

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, New Jersey. 

http://www.nps.gov/policy/MP2006.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-105publ57/pdf/PLAW-105publ57.pdf
http://www.fws.gov/bisonandelkplan/ROD.pdf
http://www.fws.gov/bisonandelkplan/
http://www.fws.gov/bisonandelkplan/


 

 31  
 

 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife Society 

Bulletin 25:714-720. 
  



 

 32  
 

APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  
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term for hunting, although our conceptual model 
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exclude here. 
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collected. May fit best in the monitoring section. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 



 

 vi  
 

 
Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S6]: Need citation, add to lit cited. 



 

 1  
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 

their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 

Comment [S7]: SK’s draft. 

Comment [S8]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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“transitioning from intensive supplemental 

winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 

would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
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Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 

and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
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General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 

Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 

purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
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Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 

 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 



 

 20  
 

MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
 

0.00

2.00

4.00

6.00

8.00

10.00

2008 2009 2010 2011 2012 2013 2014 2015

Total Calf



 

 24  
 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  

  



 

 34  
 

APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ9]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ10]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ11]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ12]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ13]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD14]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 



 

 iv  
 

where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 

Comment [S3]: DB comment 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of JuneMarch 
for the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 

Comment [CE6]: Figure 1 requires updates 
which cannot be done until my computer is fixed, 
unless I start completely over again. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Comment [CE8]: Figure 3 has been modified to 
include 2016 data, figure legend needed.  
Formating? 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  

Comment [CE9]: Figure 4 steve wants a Public 
Input cell added between Design and Implement.  
Need to find original figure? This is an image and 
cannot be modified. 
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S10]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 

Formatted: Font: Italic

Formatted: Font: Italic



 

 2  
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
The principle goal of reducing reliance on 
supplemental feeding is to limit transmission of 
density dependent diseases in elk and bison while 
simultaneously minimizing winter mortality in elk. 
We will attempt to achieve this goal by 
experimentally reducing feed season length and 
closely monitoring elk and bison distribution and 
winter mortality. 
 
Elk have been fed on the National Elk Refuge 
each year in all but 9 winters for some period 
during nearly every winter on the National Elk 
Refuge since 1912, and bison have been fed there 
since 1980.  The attraction of highly nutritious, 
easily accessible food during a time of year when 
natural forage is typically most limited winter 

months is powerful to both species, and their 
knowledge of Refuge feed groundsits existence 
has been passed down through generations.  As a 
result, elk and bison have been strongly 
conditioned to seek supplemental food on the 
NER, even when natural forage is available and 
even abundant during some years.  Because use 
of feed grounds is a learned behavior, decreasing 
feed season length will potentially reduce the 
likelihood of elk that winter on native range 
finding NER feed grounds.   Over time this could 
result in a greater percentage of elk using native 
winter range relative to NER feed grounds.    
Because it is largely unprecedented, the concept 
of modifying this behavior on such a large scale is 
daunting and posesfraught with questions for 
which there areis no immediate answers.  In 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 



 

 3  
 

some cases, the likelihood a specific management 
strategy’s success will only be able to be roughly 
estimated, and unanticipated results are likely. 
Closely monitoring forage availability, elk and 
bison distribution, and elk mortality will allow us 
to evaluate the effectiveness of management 
actions and adjust management actions as 
needed should unintended negative 
consequences arise. The management stepdown 
approach will necessarily be one of investigation, 
constant evaluation, modifications to approach 
when indicated, and repeated trials (Fig 4).  As 
such the approach will also be experimental, 
guided by rigorous analysis and design, based on 
abundant empirical information, and monitored 
at an intensity commensurate with necessary 
decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 
GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 

fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
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and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 

data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 

 Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 2016 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,290 7,561 
Gros 
Ventre 

3,500 2,775 3,265 2,982 2,326 1,162 1,667 2,362 

Native 
Range1 

2,500 982 894 1,784 801 913 1,711 1,180 

Total 11,000 11,503 11,519 11,051 11,423 10,465 10,668 11,105 
           

 
 

Comment [CE11]: Figure 6 top version has been 
updated to include 2016 data. 

Formatted Table



 

 5  
 

Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 

management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 

to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 20151 an average of 
393422 (SD = 10256, range 329-612457) hunters 
harvested an average of 196161 (SD = 9538, 
range 126-457225) elk per year during the NER 
hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
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20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 

practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 
and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native communities to 
improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing.  After 2 
years of research and field studies, restoration 
efforts began in 2008.  The restoration process 
involves several steps including: prescribed fire, 
herbicide applications, cereal grain cover crops, 
and finally native seeding. Substantial progress in 
this endeavor has been made since 2007, 
including:   Currently, 1,184 acres of previously 
cultivated lands are under restoration treatment.  
Of the 1,184 acres undergoing treatment, 657 
acres has been seeded with native grass, shrub, 
and select fob mixes.  One hundred of these acres 
are currently fenced to reduce grazing pressure 
from bison and other ungulates.  The remaining 
527 acres will be seeded once removal of the 
invasive vegetation is successful.  All treatments 
are monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  The park will continue to 
seek funding for additional restoration of the 
remaining areas.    Substantial progress in this 
endeavor has been made since 2007, including: 
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 

important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
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values will assist in determining efficacy of 

strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
 

 

Comment [S14]: SK’s draft. 

Comment [S15]: SC’s alterative in this 
paragraph, recognizing that the 50% number is the 
crux and a glaring target. 
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included in discussions about specific strategies 
that follow. 
 
Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 
meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 

achieve desired conditions, with animals relying 
predominately on available native habitat (on 
refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
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Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 

also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutitional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 
and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
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later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 

Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later   This 
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The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 

commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
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impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  

went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hhunting Ccoordinator Pposition, 
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence Ddiagram depicting the factors (including management actions) that potentially 
influenceing outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles represent 
factors with numerical objectives from the BEMP, and ovals represent factors outside of management control. 
Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). 
Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to 
trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence Ddiagram depicting the factors (including management actions) that potentially 
influenceing bison and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives from the BEMP, and ovals represent factors outside of management 
control. Bolded polygons and arrows represent outcomes and factors limited to the National Elk Refuge (NER). 
Available standing forage on the NER (dashed rectangle) is the BEMP criteria with a defined threshold to trigger 
initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 143).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
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EFD= ∑ Total elk counted on feed during daily 

feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  

Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 
comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
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Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
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One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 

NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 

 

Figure1765. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
i l i  f h  d i   
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and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 
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To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 

distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 

strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 
dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 

with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 
Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
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The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
     Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
    Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 



 

 38  
 

External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ20]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ21]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ22]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ23]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ24]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD25]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
 



 

 3  
 

Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 



 

 8  
 

and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  

0

10

20

30

40

50

60

70

80

El
k 

on
 Fe

ed
 : 

Es
t. 

Po
pu

la
tio

n 

Year

Proportion of Elk on
Feed
Trend



 

 10  
 

lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 

hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ5]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ6]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ7]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ8]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ9]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD10]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 

the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 



 

 2  
 

and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 

considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  



 

 11  
 

Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
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Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 

hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 

To better represent the total amount of forage 
available on the southern half of NER, a 
subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 
 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 

total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 
running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 

baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 



 

 36  
 

• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 

http://www.fws.gov/bisonandelkplan/)


 

 39  
 

• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

 
 

 
where the random intercept and residual model variance are 
 

, and 
 

, respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 

Comment [WJ5]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ6]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ7]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ8]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 
initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

 
 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

Comment [KD9]: Need a citation here. 
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If (CWD) infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006) which 
to date has not been completed. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 

Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
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influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 

flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness (Cole 1969, Smith and Robbins 1994).   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER and the town 
of Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and belownear its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley (citation?), but were 
extirpated outside Yellowstone National Park by 
the mid-1880s. In 1948, 20 bison from 
Yellowstone National Park (YNP) were 
reintroduced to the 1,500-acre Jackson Hole 
Wildlife Park near Moran. The Jackson Hole 
Wildlife Park was a private, non-profit 
organization sponsored by the New York 

Zoological Society, the Jackson Hole Preserve, 
Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacementreduce displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 

violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2) knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 
program to evaluate responses of the system to 
management actions (Walters 1986).  

 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet include all of the elements 
adaptive management planning elements 
outlined in the Department of Interior Adaptive 
Management Technical Guide (2007).  This Step-
Down Plan is more accurately described as a 
“structured framework” of adaptive management 
actions that progressively transitions from 
supplemental winter feeding to greater reliance 
on free-standing forage (BEMP ROD p.5).     
 
 

 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
identified(Table 1).  This adaptive management 
plan addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a pathoutline a framework for 
progressively transitioning from winter feeding of 
elk and bison on the NER to greater reliance on 
free-standing forage, while maintaining 
population and herd ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives: 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 
Suggest referring to page numbers in 
BEMP for these obj 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
   

Comment [SRD17]: AMP reference 
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reliance on supplemental feeding while considering the six criteria listed above.      
 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 

it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 
and design, based on abundant empirical 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, and some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 

more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (citation?) and 2) high numbers of 
elk that summer immediately adjacent to NER 
(Cole and Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will may have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
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densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 

Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 
shown in Table 2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  

Comment [SRD19]: Awkward, suggest 
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 
acreasacres of previously irrigated and cultivated 
grasslands in GTNP in need of restoration to 
native sagebrush grasslands community.  
Objectives of ecological restoration include 
restoring abandoned hayfields to native 
communities to improve wildlife forage and 
habitat, and visitor opportunities to enjoy wildlife 
viewing.  After 2 years of research and field 
studies, restoration efforts began in 2008.  The 
restoration process involves several steps 
including: prescribed fire, herbicide applications, 
cereal grain cover crops, and finally native 
seeding. Substantial progress in this endeavor has 
been made since 2007, including:   Currently, 
1,184 acres of previously cultivated lands are 
under restoration treatment.  Of the 1,184 acres 
undergoing treatment, 657 acres has been 
seeded with native grass, shrub, and select fob 
mixes.  One hundred of these acres are currently 
fenced to reduce grazing pressure from bison and 
other ungulates.  The remaining 527 acres will be 
seeded once removal of the invasive vegetation is 
successful.  All treatments are monitored for 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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native plant establishment and invasive plant 
infestations and treatments will be adjusted as 
necessary.  The park will continue to seek funding 
for additional restoration of the remaining areas.    
[GTNP folks please add short description of 
methodological research and implementation, 
followed by what remains to be accomplished] 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 

season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describes the management 
action this AMP proposes to implement.  As such, 
it unveils the heart of management changes 
necessary to begin the process of transitioning to 
more greater reliance of bison and elk on native 
forage during winter.  Fundamentally, the 
strategies discussed in this plan represent an 
experiment designed to achieve Phase I 
objectives of 5,000 elk and 500 bison on NER and 
are a first step towards reducing reliance on 
supplemental feeding while meeting the 
sustainable population goals identified in the 
AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer experience a nutritional deficit 
and mortality because of beingthey are displaced 
from feedlines by more dominant animals.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later (Fig ?).  This trend 
may necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should would? be given to 
reducing the bison herd population objective in 
the future.  This would lower winter forage 
consumption on the NER and help reduce elk and 
bison winter concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  
  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

   

  Winter mortality    
  Elk summer range 
  proportions 

   

GRTE summer elk count    
GRTE summer bulls ratios    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
   Structure  - 1 week initial drawing 

- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays days (EFD) and bison-fed-days (BFD) 
are a proxy for these conditions. EFD and BFD will 
be calculated annually for each species based on 
the following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
 
 

 

  



 

 30  
 

SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution 10,000 11,000 12,000 13,000 14,000 
Collaborative elk monitoring (GRTE portion)      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
Monitoring 16,0000 16,000 18,000 20,000 20,000 
     Temporary bison fencing 24,000   40,000  
Temporary fence maintainance 6,000 8,000 8,000 6,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 90,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 60,000 66,000 
     monitoringRest seed propagation    94,000 66,000 
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
      

       
          
          

 

Comment [SRD40]: Still working on some  of 
these items. 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ42]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ43]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ44]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ45]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ46]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 

 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 

 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    

 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (citations). 
Over time, changes in land use and development 
in these areas, over hunting, and establishment 
of feedgrounds probably reduced the use of 
these areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
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and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 

reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 
 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 

Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 

divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 

Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 

Planning History 
 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 1953 [verify date].  The 
group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt administered by WGFD.  This plan was 

halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 2007; 
www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 

Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 

National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 

relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  



 

 6  
 

 

OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second objective, the aim is to 
reduce the average number of elk on feed to 
5,000 (while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP-adopted objective of 500. In 
Phase 2, the overall objective is to reduce the 
reliance of bison and elk on supplemental feed 
(USFWS and USNPS 2007a).  Desired conditions 
include animals relying predominantly on native 
habitat and cultivated forage. Important 
consideration criteria for implementing Phase 2 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on on 
private lands during high risk disease 
transmission periods, 4) maintaining desirable 
winter distribution patterns of elk and bison, 5) 
the prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

 Conserve important private lands. 

 Increase forage production. 

 Minimize non-native plants. 

 Protect sagebrush grasslands. 

 Restore willow, aspen, and 
cottonwood. 

 Perpetuate natural mosaic of plant 
communities. 

Goal: Sustainable Populations 
   Objectives: 

 Develop adaptive management plan for 
reducing NER supplemental feeding. 

 Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

 Maintain natural bull-to-cow ratios in 
park summer herd. 

 Ensure a genetically viable bison herd 
with close to an even sex ratio. 

 Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

 Maintain state elk herd objective of 
11,000. 

 Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

 Manage brucellosis transmission risk 
from elk and bison to livestock. 

 Manage feeding to reduce brucellosis 
transmission among bison and elk. 

 Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 

Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 

 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 

Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 

Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 

 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 

  OBJECTIVE 2011 2012 2013 2014 2015 mean 

NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 

Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 

Native Range1 2,500 982 894 1,784 801 913 1,075 

Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 

 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  

 
Hazing 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 

and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 

Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 
 

Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 

Methods, Assumptions, and Constraints 
Common to All Strategies 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 

that winter would equal 5,000 elk X 100 days = 
50,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 25,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S3]: SK’s draft. 

Comment [S4]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 

Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  

Policy 

 ESA1 Lynx – limits on habitat impacts 

 Greater Sage Grouse – core area protection 

 2007 BEMP/EIS (federal actions/lands) 
o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

 Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

 Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

 Forest Service winter closure  
(Dec. 1st – April 30th) 

 Easement limitation (NER boundary) 
Winter Feeding 

 Only during non-hunting periods 
Harvest 

 State regulations 
Vegetation Restoration/Protection 

 Bison/elk distribution 

 Exotic plant species management 
Private Lands  

 Owner agreements 
Social 

 Hunter density (safety; hunt quality) 

 Elk/bison winter mortality levels 

 Public safety (ungulate/vehicle collisions) 

 Disease  

 Land-use conflicts (agricultural and  
residential) 

Biological 

 Disease (bison/elk/cattle commingling) 

 Sage grouse habitat conflicts 

 Fencing/wildlife conflicts 

 Elk herd distribution 
o summer segment distribution goals 

Funding 

 Easement purchase 

 Plan implementation 
1
Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 

Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 

Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   

 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to be more successful than doing so in 
February, when food stress and tendency for 
animals to move to private lands is greater.  
Forage availability could also have an influence, 
particularly if a freeze thaw event resulted in an 
acute and large reduction in available forage.  
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Both time of season and forage availability 
considerations would be affected by the numbers 
of elk and bison on the NER.  And finally, the 
distribution of animals, particularly on private, 
livestock producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 

Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 

hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
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Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 

The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 
disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 

Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   

 

 

Figure ?. The annual fall/winter arrival of elk to 
the NER during the past several decades has 
been occurring progressively later.  This trend 
may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 
Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    

 

Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 

 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  

 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 

   Ration 8 lbs/day/elk 
20 lbs/day/bison 

8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    

     Available standing forage 300 lbs/acre, as 
measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    

      Available forage Based on a snow cover 
index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     

  Animals on feed Mid-winter census Elk/bison fed days
1 

 

  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold  <= 10%  

  Elk/bison distribution - visual    

  Elk/bison distribution –  
  collars 

   

  Winter mortality    

  Elk summer range 
  proportions 

   

    

Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  

   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 

   Structure  - 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 

- 1 week initial drawing 
- 1 week left over 1st 
served 
- partial week alternate 
- daily 1st served 
alternates 

 

1
Number elk and bison on feed per day, totaled by feeding season. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1
st

 week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  

Begin date August 15th August 15th Modified as necessary 

End date 2
nd

 or 3
rd

 week January  Consider later dates as 
appropriate  

Modified as necessary 

structure As per WGFD  As per WGFD  

Refuge permit types Any bison or cow/calf 
per state license 

Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    

   Frequency As needed As needed  

   Begin Date 3
rd

 week October 3
rd

 week October Modified as necessary 

   End Date 2nd week December 2nd week December Modified as necessary 

   License types Antlerless only Antlerless only
1 

 

   Special regulations: Cartridge limits Cartridge limits  

       Bear spray required Bear spray required  

 Hunter safety card 
required 

Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    

   End Date  December 15 Would require change 
in winter closure dates 

1
Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

  
Comments 

Harvest, Elk Hunt Area 78    

   Structure   Changes at discretion 
of WGFD    License types   

    

Private Lands Mitigation:    

   Cattle commingling  Incentives for non-
breeding operation 

 

   Hay depredation  Increased fencing  

   Landscape damage    

   Easement acquisition    

    

Vegetation Restoration/ 
Protection: Elk Refuge 

   

    

Vegetation Restoration/ 
Protection: Grand Teton 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). Fig. 11 
describes possible factors that affect winter elk 
distribution (the proportion of elk on NER 
feedgrounds versus native winter range). Models 
will be used to identify the relative influence of 
our principal management strategy (a reduction 

in feed season length) and other factors on 
winter elk distribution (Appendix 3).  Over time 
this will allow us to assess whether changes in elk 
distribution were the result of our management 
actions or due to factors outside of our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 

Strategy Considered Reason Rejected 

Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 
to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 

  

  
1 Page 77 at 
http://www.fws.gov/bisonandelkplan/Final%20EIS/Volume%201/4_Chapter_2_Alternatives.pdf 
2 USFWS and NPS 2007? 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

other factors on elk calf survival and potentially 
adjust our management actions based on model 
results. 
  

 

  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 

identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 

rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 

and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 

and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 

is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  

 

Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 

days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 

outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 

objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 

outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 

rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 

 



 

 25  
 

 
Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   

 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   

 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 

classified on NER feedgrounds in the period following 

implementation of the Bison and Elk Management Plan 

and prior to the implementation of the Adaptive 

Management Plan (2008-2015).  These values 

represent the pretreatment baseline which will be 

compared to the 3 year running average post AMP 

implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 

 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 

Elk Collaring 

 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 

Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 

technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

 

EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  

The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 

Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      

Monitoring:      

     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 

     Bison/elk fed days      

     Mid-winter census      

     Elk summer herd segment distribution1      

     Expanded standing forage estimates1      

     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      

Irrigation      

50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 

Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      

     Easements / Acquisition      

     Damage reimbursements (Wyoming)      

     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 

Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      

Grand Teton National Park:      

Monitoring:      

     Summer elk classification/distribution      

     Hunter harvest      

     Harvest age distribution      

     Transition range forage production/utilization      

Vegetation Restoration/Protection      

     Temporary bison fencing      

     Hayfields restoration      

     Exotic plant mitigation      

     monitoring      

Elk Reduction Program      

Subtotal      

Wyoming Game and Fish Department:2      

Private lands:       

     elk harvest coordination      

     Easements / Acquisition      
     Damage reimbursements      

     Conflict mitigation coordination      

Add additional lines and categories as needed 

Subtotal      

Grand Total      
1
 See detail in Appendix      

2  
Through Interagency Agreement      

__ 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

 Jackson elk herd objective of 11,000 would be maintained. 

 New Jackson bison herd objective of 500 established. 

Winter Feeding 

 Supplemental feeding could be delayed or could occur earlier compared to current practices. 

 Changes [to feeding program could] include alterations in the timing of feeding and providing 
supplemental feed in fewer years. 

 Ration or pellet composition might need to be changed. 

 Supplemental feeding would be initiated according to established criteria, including pre-winter 
forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

 Mechanical means could be used to increase forage access for elk after snow crusting events. 

 Changes in the refuge supplemental feeding program could begin to affect elk nutrition 
(negligible adverse effect on NER elk from lower nutrition). 

 Displacement of elk by bison during competition for standing forage would decrease as the 
bison herd is reduced.  

 Aggressive social interactions involving competition for food among elk and bison would 
increase overall as feeding periods are reduced. 

Winter Distribution 

 Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

 Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

 Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

 As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

 Elk and bison distribution would increase as the animals relied more on native winter range. 

 Fewer animals would be present on the refuge. 

Mortality 

 As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

 More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

 Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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 Late winter calf ratios could decrease as a result of higher winter calf mortality 

 Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 
1%–5%. 

 Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

 Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

 The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

 Health and sustainability of the Jackson elk herd would be enhanced in the long term. 

 Wider distribution of elk would result in moderate reductions in both the prevalence and 
potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

 The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

 Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 

determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 

ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 

visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 

(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 

biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 

33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 

principal estimator, but additional personnel will be trained in these techniques to provide redundancy 

in the event of personnel changes, and to increase the number of observers to facilitate estimation of 

error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 

snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 

deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 

under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 

included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 

ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 

lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 

subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 

1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 

preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 

sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 

the south end of NER.  These were the sites used to determine when supplemental feeding would be 

initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 

we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 

acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 

the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 

stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 

enable us to quantify the relationship between mean forage availability at historic key index sites and 

random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 

Prior to the Adaptive Management Plan’s Implementation 
 

 Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 
Management Plan’s implementation and possible effects on wintering herds. 

 Utilize a variety of outreach methods to inform the public on public comment opportunities. 

 Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 
federal agency partners, non-profits, elected officials, and other identified audiences. 

 

During the Adaptive Management Plan’s Implementation 
 

 Continue to utilize a variety of outreach methods to describe current management actions as well as 
measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 

 Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 
to previous outreach and background information. 

 

Communication Objectives 
 

 Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 
Web, and social media platforms. 

 Utilize new media and social media tools to provide information on why the Adaptive Management Plan 
was developed, what public comment opportunities exist, and how the plan is being implemented. 

 Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 

 Develop and provide methods for the public to submit written comments on the Adaptive 
Management Plan. 

 Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 
objectives and reactions are being portrayed to the public. 

 

Current Outreach Resources 
 

 National Elk Refuge web site 

 National Elk Refuge news release list 

 (approximately  300 contacts) 

 National Elk Refuge Twitter site (1,039 followers) 

 Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 

 Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 

 Display panels in the Visitor Center theater for temporary displays 
 

Available Supporting Outreach Resources 
 
 USFWS Mountain–Prairie External Affairs staff 

 USFWS Mountain–Prairie web site, including the 

 “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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 USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 

 USFWS National Wildlife Refuge System 

 Facebook page 

 USFWS Facebook page 
 

Previous Outreach Efforts 
 

 NER routinely writes and disseminates news releases on Refuge management activities, including the 
Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

 Post the above news stories as Content. 

 Management System (CMS) articles. 

 Post CMS news story promos so they prominently appear on the home page, linking readers to the 
articles. 

 Send out Twitter messages linking viewers back to the news stories. 

 Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 
additonal images are available and/or help understand or visualize the content. 

 Utilized the Conservation link on the web Content 

 Management System to post information about 
the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 

 Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 
gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 

Additional Outreach Opportunities 
 

 Public meetings in Jackson and other identified locations. 

 Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 
USFWS Mountain–Prairie home page “Top Video” feature. 

 Live radio interview on KHOL (Jackson, WY radio) 

 Wyoming Public Radio interview with Refuge management staff 

 Interviews with local print media sources 

 Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 
meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 

 

Target Audiences 
 

Internal 
 Regional and National USFWS Leadership 

 Refuge permanent staff 

 Refuge seasonal staff 

 Refuge volunteers 
 

External 
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 Congressional representatives 

 State of Wyoming leadership 

 Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 

 Wyoming Game & Fish Department 

 Other NER partners, including county and town agencies and local nonprofit organizations 

 Local elected officials 

 Private landowners in proximity to the National 

 Elk Refuge or neighboring Federal lands 

 Tribes 

 Local and state media 

 Local public 
 

Key Outreach Topics 
 

 Overview of BEMP objectives 

 Strategy to change elk/bison behavior 

 Threat of disease 

 Natural mortality rates 

 Anticipated winter distribution changes for bison/elk 

 Mitigate negative effects on private lands 

 Change elk behavior and distribution while avoiding increased mortality. 

 Explain the historic reasons a supplemental feeding program began and why it was continued.   

 Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 
on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 

 
𝑃𝑡 = 𝛽0(𝑡) + 𝛽1 ∗ 𝐴𝐹𝐼𝑡 + 𝛽2 ∗ 𝑆𝐷𝑀𝑡 + 

𝛽3 ∗ 𝑊𝑃𝑡 + 𝛽4 ∗ 𝐺𝑆𝑃𝑡 + 𝛽5 ∗ 𝑆𝑊𝐸𝑡 + 𝜀𝑡  

 
where the random intercept and residual model variance are 

 
𝐵0(𝑡)~𝑁(𝜇𝛽0 , 𝜎𝛽0

2 ), and 

 
𝜀𝑡~𝑁(0, 𝜎

2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 

Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ5]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ6]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ7]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ8]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ9]: Put in winter feeding initiation 
paragraph above? Then note where more samples 
are necessary to improve the precision of the 
estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD10]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑡 =
𝑎𝐴𝐹𝐼𝑡

𝑏 + 𝐴𝐹𝐼𝑡
. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  

 

Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 

winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER, 
unpublished data)citations). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 

Comment [CE3]: Bruce did find elk movements 
to upper green and wind river associated with his 
captures in the Gros Ventre, but I am not aware of 
any associated publications. WGFD has also likely 
documented movements to these areas in their 
more recent captures, but again I’m not sure of any 
associated publications.  The GTNP Pathways study 
documented movements to Eastern Idaho? 
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local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 

of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 

New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19531958 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 

the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second Sustainable Populations 
objective (Fig. 5), the aim is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (Addressed in Step Down Plan): 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 



 

 7  
 

successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 

Comment [CE4]: Need to address uncertainty 
associated with climate change effects 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been Bison 
are fed as necessary each year to help minimize 
disruption to elk feeding operations. Because 
bison displace elk from feedlines, NER staff 
attempt to feed most bison in the northernmost 
refuge feedground and to provide a heavy ration 
that keeps them in this area. This strategy 
prevents bison from mingling with elk and also 
prevents bison from moving to areas where 
conflicts with humans are more likely.  Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 

in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve 
winter forage, prevent year round use of 
winter range, and in some cases to prevent 
elk and bison from moving to private lands or 
other areas where conflicts with humans are 
likely.  Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1)In May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) In July when some bison 

typically return to NER; and 3) In the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S5]: SK’s draft. 

Comment [S6]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 

Comment [CE7]: Requires some modification 
based on our discussion at meeting including 
possible subsequent actions: Lowering Jackson Elk 
Herd Objective, Lowering Jackson Bison Herd 
Objective, CWD incursion, etc. Perhaps in table 
format with justification? 
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Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
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reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The percentage of elk that winter on 
NER that were counted on NER on December 1. 
Aannual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
ManagemenPlan 
Implementationt 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution -– 
visual? 

   

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%)  

<=3%  

  Elk summer range segment 
  Proportions for elk that 
winter on NER 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk  

 

    
Harvest  National Elk Refuge 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Note on following figures 9 and 10:  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

   

    
 

Comment [CE8]: Since this is no longer an AMP, 
either the figures need to be removed or reworded. 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality.  
 
Fig. 11 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 43).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-eays (EFD) and bison-fed-days (BFD) are a 
proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

To facilitate modeling, we will collect data on the 
following associated variables (Table #). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 

 
Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk 
calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [CE9]: Barring additional comments 
from Jeff, in my conversation with him on 8/10/15 
he recommended retaining this information as is in 
the appendix for now.  We are unlikely to do any 
new modeling prior to the release of the draft.  It 
will be important to document which variables for 
which data will be collected to support modeling 
efforts. See additions to monitoring section. 

Comment [WJ10]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ11]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ12]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ13]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ14]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD15]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY [incomplete] 

 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands, focused on four broad goals related to: 1) 
habitat conservation; 2) sustainable populations; 
3) numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNP (in conjunction with the Wyoming 
Game and Fish Department; WGFD) to maintain 
the state’s elk herd objective of 11,000, establish 
a bison population objective of 500, restore 
habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program, when necessary in GTNP,  
continue to vaccinate elk for and effective 
vaccine becomes available, and develop a 
dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 
assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 

result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
Objectives 
This adaptive management plan addresses 
several objectives under a broader BEMP goal of 
sustainable populations, which directed the 
agencies to: 1) Develop an adaptive management 
plan for reducing NER supplemental feeding; 2) 
[implement a] phased reduction of animals on 
feed: a) to 5,000 elk and 500 bison, and b) [to a 
point where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
will include: 1) the level of forage production and 
availability on the National Elk Refuge and 
adjacent winter ranges, 2) maintenance of 
desired herd sizes and age/sex ratios, 3) the 
ability to effectively mitigate bison and elk 
livestock conflicts, such as co-mingling on  private 
lands during high risk disease transmission 
periods, 4) maintaining desirable winter 
distribution patterns of elk and bison, 5) the 
prevalence of brucellosis, chronic wasting 
disease, and other wildlife diseases, and 6) public 
support.   In short, the overall objective of this 
plan is to provide a path for progressively 

Comment [S1]: Steve K, my view on this is that it 
should be relatively short, because this is not a long 
document.  I am thinking perhaps 2-3 pages max.  
What are your thoughts? 

Comment [S2]: Problem here 
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transitioning from winter feeding of elk and 
bison on the NER to greater reliance on free-
standing forage, while maintaining population 
and herd ratio objectives.  
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNP) published a Record of 
Decision (ROD; USFWS and USNPS 2007a) for a 
bison and elk management plan.  The Bison and 
Elk Management Plan (BEMP; USFWS and USNPS 
2007b) was developed to guide management of 
the Jackson bison and elk herds on NER and GTNP 
lands.  It included directives for forthcoming 
development of adaptive management practices 
to address several objectives in the plan, 
including a desired future condition of elk and 
bison relying predominantly on native forage.  
This Bison and Elk Adaptive Management Plan 
has been developed expressly for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into four 
geographic regions that include Grand Teton 
National Park (GTNP), Yellowstone National Park 
(YNP), the Gros Ventre drainage, and Teton 
Wilderness.   
 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 

“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER, 
unpublished data)citations). Over time, changes 
in land use and development in these areas, over 
hunting, and establishment of feedgrounds 
probably reduced the use of these areas by 
Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 

Comment [CE3]: Bruce did find elk movements 
to upper green and wind river associated with his 
captures in the Gros Ventre, but I am not aware of 
any associated publications. WGFD has also likely 
documented movements to these areas in their 
more recent captures, but again I’m not sure of any 
associated publications.  The GTNP Pathways study 
documented movements to Eastern Idaho? 
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local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 

of lands and maintenance of a “winter game (elk) 
reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage. 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 
behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated both above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 

New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 
bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNP in 1950 had enveloped the 
Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNP until 1975, when it 
followed the winter environmental gradient to 
the NER and began wintering there. The use of 
standing forage by bison on the NER was viewed 
as natural behavior thus acceptable to managers. 
In 1980, however, bison discovered and utilized 
supplemental feed provided for elk, and they 
have continued to do so every winter since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce  
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within GTNP 
and adjacent lands on the BTNF (Fig. 1). 
 
Planning History 

 
 
Figure 2.  Winter counts and population estimates for 
the Jackson elk herd, 1995-2015.  
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Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19531958 [verify date].  
The group consists of biologists and agency 
administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 

sport hunt administered by WGFD.  This plan was 
halted after litigation in which the plan’s violation 
of NEPA was successfully argued by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 
assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNP, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNP, continue 
hunting bison and elk on the NER, continue the 
elk reduction program in GTNP, when necessary, 
in concert with the parks enabling legislation 
(citation), continue to vaccinate elk for and 
effective vaccine becomes available, and develop 
a dynamic framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework listed on 
page 5 of the Record of Decision (Fig. 4).  It does 
not address other on-going bison and elk 
management actions already prescribed by the 
BEMP. 
 
The BEMP scheduled the completion of an 
Adaptive Management Plan for 2008.  However, 
litigation challenging the BEMP in 2008 led to the 
decision to postpone its development until 
litigation was resolved.  As of March 2015, two 
court rulings have upheld the 2007 BEMP and 
ROD. In a lawsuit against the  BEMP and its 
author agencies (Defenders of Wildlife et al. v. 

the U.S. Department of Interior and State of 
Wyoming 2010), plaintiffs argued that the BEMP 
violated the National Wildlife Refuge System 
Improvement Act (National Wildlife Refuge 
System Improvement Act 1997) by disrupting the 
biological integrity of the Refuge, and that the 
plan and the accompanying EIS violated NEPA 
because they were insufficiently detailed to allow 
a reasonably complete discussion of mitigation. 
The crux of the plaintiff’s argument was that the 
plan did not set a specific date for the cessation 
of supplemental feeding. In response, the 
agencies argued that the plan constituted a valid 
exercise of discretion and that it and the EIS were 
sufficiently detailed to satisfy the requirements of 
NEPA.  In March 2010 the United States 4th 
District Court sided in favor of the agencies in this 
case.  In 2011 the plaintiffs appealed this ruling to 
the United States 4th Circuit Court.  The Circuit 
Court affirmed the District Court ruling 
(Defenders of Wildlife et al. v. the U.S. 
Department of Interior and State of Wyoming 
2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management plan is does 
not duplicate or add to this process.  It is 
designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

http://www.fws.gov/bisonandelkplan
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Adaptive Management Planning 
 
Adaptive management plans have gained 
popularity in natural resource management 
planning because, by definition, they allow 
modifications of strategy based on monitoring 
results and outcomes toward reaching specific 
goals or objectives. There are four essential 
elements to an adaptive management approach: 
1) well defined and mutually agreed upon 
objectives, 2 knowledge (including descriptive 
models) of the dynamics of the system being 
managed, 3) clearly articulated management 
actions and strategies, and 4) a monitoring 

program to evaluate responses of the system to 
management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to meet all of the adaptive 
management planning elements outlined in the 
Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework of adaptive management actions that 
progressively transitions from supplemental 
winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 

Figure 4.  Adaptive management planning for supplemental feeding on the National Elk Refuge and its 
relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNP staffs to work with others (agencies, 
partners, etc) to “adaptively manage elk and 
bison in a manner that contributes to the State’s 
herd objectives yet allows for the biotic integrity 
and environmental health of the resources to be 
sustained,” so that the public can enjoy a variety 
of compatible wildlife-dependent recreational 
opportunities.  Under the BEMP’s 4 primary 
goals, 20 associated objectives were addressed 
(Table 1).  This adaptive management plan 
addresses four objectives under the goal of 
sustainable populations (Fig. 5). 
 
In Phase 1 of the second Sustainable Populations 
objective (Fig. 5), the aim is to reduce the average 
number of elk on feed to 5,000 (while 
maintaining WGFD’s 11,000 elk herd objective), 
and reduce the winter population of bison to the 
BEMP-adopted objective of 500. In Phase 2, the 
overall objective is to reduce the reliance of bison 
and elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to provide a path for progressively 
transitioning from winter feeding of elk and bison 
on the NER to greater reliance on free-standing 
forage, while maintaining population and herd 
ratio objectives. 
 

This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (Addressed in Step Down Plan): 

• Develop adaptive management plan for 
reducing NER supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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successful, these actions will continue to be used 
to achieve the Phase 2 objective of reducing 

reliance on supplemental feeding while 
considering the six criteria listed above.      

 

MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 

and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 
there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental,  guided by rigorous analysis 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in GTNP, 
and on non-federal lands in collaboration with 
land owners and WGFD. Primary management 
practices that can be altered to achieve reduced 
reliance of bison and elk on supplemental feed 
fall into the  3 broad categories of 1) timing and 
intensity of winter feeding, 2) timing and 
intensity of hunting, and 3) herd segment specific 
and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort, some of 
which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 

feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves and 2)high numbers of elk that 
summer immediately adjacent to NER (Cole and 
Foley et al. 2015).   
 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes will have implications for elk 
and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNP, harvest of elk during the Elk 
Reduction Program takes place, when necessary, 
in collaboration with WGFD, and restoration of 
previously cultivated and irrigated sagebrush-
grasslands is ongoing.  Fundamental components 
of each of these will be briefly described below to 
provide a basis for comparison to adaptive 
management strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 

Comment [CE4]: Need to address uncertainty 
associated with climate change effects 
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herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 

Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 
telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin) occurs 
annually to help minimize movement of elk 
between these areas. This coordination will 
continue regardless of the management strategy 
employed. The relationship of recent elk numbers 
and objectives for NER and WGFD-operated 
feedgrounds and native range is shown in Table 
2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been Bison 
are fed as necessary each year to help minimize 
disruption to elk feeding operations. Because 
bison displace elk from feedlines, NER staff 
attempt to feed most bison in the northernmost 
refuge feedground and to provide a heavy ration 
that keeps them in this area. This strategy 
prevents bison from mingling with elk and also 
prevents bison from moving to areas where 
conflicts with humans are more likely.  Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 

in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 
(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNP and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNP harvest accounts for about 25% of the 
JEH overall harvest, thus has been an important 
factor in regulating the population.  Increased 
natural regulation, likely a result of increases in 
grizzly bears and wolves over the last 20 years, 
has decreased the need for large harvests in the 
park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNP because of 
long standing National Park Service policy that 
prohibits most hunting in national parks.  Bison 
quickly learned to take advantage of the parks 
safety, which has made obtaining hunter harvest 
goals difficult.  Many bison stay in the park during 
the hunting season, with only occasional short 
term movements to the NER, until severe winter 
conditions occur. In response, NER and WGFD 
managers attempt to balance extending the hunt 
as late in January as practicable without 
conflicting with winter feeding. The unpredictable 
nature of winter conditions that time of year 
makes this a risky proposition, and can result in 
the use of emergency season extensions or 
reductions.  
 
Hazing 
NER staff haze elk and bison to conserve 
winter forage, prevent year round use of 
winter range, and in some cases to prevent 
elk and bison from moving to private lands or 
other areas where conflicts with humans are 
likely.  Hazing using ATVs has proven most 
effective. The strategy is typically employed 
during 3 time periods: 1)In May to move elk 
and bison off NER that are lingering on NER 
winter range; 2) In July when some bison 

typically return to NER; and 3) In the period 
just prior to feeding initiation when elk and 
bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,000 acreas 
of previously irrigated and cultivated grasslands 
in GTNP in need of restoration to native 
sagebrush grasslands community.  Substantial 
progress in this endeavor has been made since 
2007, including: [GTNP folks please add short 
description of methodological research and 
implementation, followed by what remains to be 
accomplished] 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 
 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNP, and WGDF biologists.  This survey 
occurs one day in early February and includes 
ground counts of animals on feed at the NER and 
aerial counts of outlying bison across their winter 
ranges on the refuge, park, and Bridger-Teton 
National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 

feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
 
Implementation of the AMP will have successfully 
attained the objective of “transitioning from 
intensive supplemental winter feeding to greater 
reliance on free-standing forage” when 
supplemental feeding was not used for more 
than 50% of the years in a 5 year period. 
 
Initial success of AMP implementation will be a 
consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   

Comment [S5]: SK’s draft. 

Comment [S6]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 

Comment [CE7]: Requires some modification 
based on our discussion at meeting including 
possible subsequent actions: Lowering Jackson Elk 
Herd Objective, Lowering Jackson Bison Herd 
Objective, CWD incursion, etc. Perhaps in table 
format with justification? 



 

 13  
 

 

Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNP.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5) could restrict 
habitat manipulations.  NEPA compliance 
conducted as part of the BEMP/EIS constrains 
what federal actions can be taken as a part of this 
plan.  State regulations constrain late (winter) 
hunt and carcass disposal timing to protect 
against brucellosis contamination, since 
February-April represent the period bison and elk 
are most likely to transmit the disease.  
Restrictions on hunting timing also result from 
BTNF winter range closures, immediately east of 
the NER and elsewhere, December 1 to April 30.  
Additional details about these and other 
constraints will be included in discussions about 
specific strategies that follow. 
 
Strategies 
 
This section will describe the management action 
this AMP proposes to implement.  As such, it 
unveils the heart of management changes 
necessary to begin the process of transitioning to 
more reliance of bison and elk on native forage 
during winter.  Fundamentally, the strategies 
discussed in this plan represent an experiment 
designed to achieve Phase I objectives of 5,000 
elk and 500 bison on NER and are a first step 
towards reducing reliance on supplemental 
feeding while meeting the sustainable population 
goals identified in the AMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
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extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on feed: 1) to 5,000 elk and 500 bison, 
and 2) [to an extent where] elk and bison rely 
predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  As previously mentioned, the concept of 
reducing winter feeding after more than 100 
years of the practice, and the associated 
behavioral conditioning of elk and bison to its 
presence, represents a formidable challenge that 
must be approached cautiously and 
systematically. The strategies discussed below 
have been developed in this context, with 
appropriate feedback mechanisms through 
rigorous monitoring and frequent evaluation.  
Inability to meet this objective under the 
strategies presented here would trigger a 
thorough evaluation and development of more 
aggressive strategies. 
 
Chronic Wasting Disease 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006). WGFD 
has cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 

Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
surveillance for CWD in the JEH unit. Although 
this effort indicates that CWD is not currently 
found in the JEH, continued surveillance at 
sample sizes sufficient to detect 1% prevalence 
with 95% confidence annually will be critical to 
ensure a timely management response and limit 
the long-term population effects of the disease 
(USFWS and NPS 2007).  Given that CWD has 
been detected within 40 miles of the JEH in 
moose, within 70 miles in deer, and within 175 
miles in elk, this level of surveillance is 
warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
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reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to suffer because of being displaced by 
more dominant animals.  Monitoring programs 
will include measures of calf mortality and it will 
be an influencing parameter in feedback 
mechanisms.  The BEMP anticipated that elk 
mortality could increase from 1-2% overall to 1-
5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
sport hunting recreation on National Wildlife 

Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNP summer segment (since most 
park bulls migrate to the NER) would help inform 
levels of take proposed.  Bow hunting in areas 
currently closed to firearms will likely increase 
harvest by eliminating “no-hunt” areas which can 
become sanctuaries for large numbers of elk. 
Shifting the hunt one week later is consistent 
with later migrations and will improve harvest 
effectiveness. 
 
General elk harvest patterns in GTNP would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has lead to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNP) would see little initial change 
(Table 4).  Consideration would be given to later 
hunt end dates commensurate with delayed 
feeding, and possible escorted hunting in the 
South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 
objective is reached in the near future, State 
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quotas will likely be reduced and management 
flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates, temporal and 
spatial harvest patterns, and animal-fed-days 
would be monitored, and the resulting 
information would be used to inform ongoing 
evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

 

Figure ?. The percentage of elk that winter on 
NER that were counted on NER on December 1. 
Aannual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives. 
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Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the AMP 
(see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNP staff to draft material] 
 

Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hunting Coordinator Position 
would be established and supervised by the 
WGFD to promote and coordinate hunting 
activity focused on Southern Herd Segment 
harvest in and around private lands in the Spring 
Gulch Area north to Moose, WY (Hunt Area 78).    
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
ManagemenPlan 
Implementationt 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution -– 
visual? 

   

  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%)  

<=3%  

  Elk summer range segment 
  Proportions for elk that 
winter on NER 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone 
 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk  

 

    
Harvest  National Elk Refuge 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Note on following figures 9 and 10:  

Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
  

Comments 
Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

   

    
 

Comment [CE8]: Since this is no longer an AMP, 
either the figures need to be removed or reworded. 
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Figure 9.  [example] Framework for delayed feeding strategy and adaptive management. 

 

Figure  10. [example] Framework for harvest strategy and adaptive management. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMP (Table 5).  Since they were not part of the 
ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management plan, and thus they are 
not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality.  
 
Fig. 11 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 43).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 12 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For AMP 
discussed primarily with regard to the difficult to harvest 
herd segment in Hunt Area 78 on private lands, where 
federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMP because current hunting programs appear effective 
at slowly moving the herd toward the 500 animal herd 
objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 11.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers to achieve 1; and 3) extending the 
monitoring period later in the winter to assess 
the relationship between available forage and elk 
and bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional spatially-balanced random 
sample sites stratified by elk habitat preference 
will be added.   Historic elk distribution mapping 
and elk GPS collar data (NER unpublished data) 
suggest that the areas most preferred by elk on 
southern NER are associated with moderate to 
high forage production and green vegetation.  
Because the distribution of forage production and 
greenness characteristics vary annually based on 
irrigation and precipitation patterns, we will 
annually map areas preferred and not preferred 
by elk and sample sites will be randomly selected 
within each of these mapped categories.   At least 
3 historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 12. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 Comment [WJ9]: I think it would be worthwhile 

to reference the models early in this section, 
providing the reader with an explanation of 
response variables (proportional use of NER and calf 
survival) and predictor variables (identified in the 
models). Then each of the monitoring efforts can be 
linked back to either a response or predictor. This 
will form an explicit link among models, monitoring, 
and management actions. I would also recommend 
subheadings for ‘Response Variables’ and ‘Predictor 
Variables’, with the former first in the monitoring 
section.  

Comment [WJ10]: Would be worthwhile to 
articulate 1) new sampling frame (entire southern 
area of NER?), and 2) strata used to stratify 
sampling. Both of these will result in more sample 
sites, so are related to your first item here.  You 
mention this later on, but I think it is worthwhile to 
have it up front since it is a significant change that 
will hopefully help improve estimates of available 
forage. 

Comment [WJ11]: This is in reference to doing 
a GRTS draw for points to make sure they are 
spatially balanced across the strata in the southern 
portion of NER. 

Comment [WJ12]: Any idea what level of 
precision this will provide? May be better to leave 
this out for now and work through the necessary 
sample size to achieve a specified level of precision 
after some additional field data are available to 
inform such calculations.  
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMP strategy is to delay the initiation of 
supplemental feeding by 2 weeks after average 
forage production reaches the 300 lbs. per acre 
level at key index sites.   Therefore the 
monitoring period will be extended to include the 
intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMP goal is to reduce the number of 
elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMP implementation to the 
pre-implementation baseline.  The pretreatment 
baseline will be comprised of data from 2008-
2016, a time period that represents BEMP 
implementation prior to AMP actions (Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMP implicitly assume that the 
transmission rate and prevalence of elk and bison 
diseases are density dependent and positively 
correlated with the number of elk and bison 
utilizing feedgrounds and the number of days 
they are fed.  We further assume the variables 
elk-fed-deays (EFD) and bison-fed-days (BFD) are 
a proxy for these conditions. EFD and BFD will be 
calculated annually for each species based on the 
following formulas:  
 
 
 

 

Figure13. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Plan (2008-2015).  These values 
represent the pretreatment baseline which will be 
compared to the 3 year running average post AMP 
implementation. 
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Comment [WJ13]: How will you incorporate a 
3-year window into predictor variables for the 
proportional use model? 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 14) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMP implementation, 
which will allow trend comparisons to the pre 
AMP baseline (Figure 15).  Under the AMP 
framework, we believe the 3 year running 
averages for total and calf winter elk mortality 
will be within the range of variation exhibited by 
the pre AMP baseline.  Historic monitoring 
suggests that calf and total mortality are sensitive 
to winter severity and disease outbreaks, and 
that winter mortality occasionally exceeds >3% 
total mortality and >10% calf mortality.  Post 
AMP mortality in excess of these levels may 
warrant shortening the 2-week feeding initiation 
delay in subsequent years. 
 
Elk Collaring 
 
One of the AMP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas.  To quantify this effect and provide real 
time information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 
sample of 50 GPS collars on elk that winter on 
NER throughout the AMP implementation period.  

 

 
 
Figure14. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the 
pretreatment baseline which will be compared to the 
3 year running average EFD and BFD post AMP 
implementation. 
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Comment [WJ14]: You’ll run into the same 
issues using a 3 year average here as you will with 
the proportional use model. The point of this is not 
to compare the current mortality to mortality levels 
during ‘preventative’ feeding but instead to learn 
how mortality responds to feeding initiation. You 
can’t do that effectively with a 3 year average, it will 
only distill/obfuscate the relationship you are trying 
to learn about.  

Comment [WJ15]: I would add a section on the 
wildlife conflict data that the state collects as 
another way to track conflict. 
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Forty -five elk represents approximately 0.5% (1 
in 200) of the NER winter elk population.  This 
sample size will not be sufficient to detect all elk 
movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMP baseline period.    We hypothesize that elk 
movements from NER to surrounding private 
lands will increase during the AMP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 
is the season when changes to the NER feeding 

program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post AMP 
implementation.  There are no recent brucellosis 
seroprevalence data for elk on the National Elk 
Refuge, but >50 elk will be captured during elk 
collaring operations in winter 2016, and each elk 
will be tested for Brucellosis exposure.  The 2016 
Brucellosis seroprevalence rate will be the pre-
treatment baseline to evaluate post AMP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 
introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 

 

Figure15. Total and calf elk winter mortality (%) on NER 
in the period following implementation of the Bison 
and Elk Management Plan and prior to the 
implementation of the Adaptive Management Plan 
(2008-2015).  These values represent the pretreatment 
baseline which will be compared to the 3 year running 
average post AMP implementation. 
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management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 
are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

To facilitate modeling, we will collect data on the 
following associated variables (Table #). The table 
lists variables and how they relate to our efforts 
to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 

 
Table # Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and elk 
calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs in 
the Jackson Elk Herd 
unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf monitoring 
data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter days 
from WGFD completion reports 

Yes Yes 
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EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years.  Actions completed each 
year, the results of monitoring programs, and any 
proposed changes in course will be presented in 

an annual adaptive management update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Investigating the potential effects of climate 
change on elk and bison management will be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that can be drawn upon for this 
purpose.  

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMP in order to gain general 
consent to modify longstanding elk/bison herd 
management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution      
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Temporary bison fencing      
     Hayfields restoration      
     Exotic plant mitigation      
     monitoring      
Elk Reduction Program      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add additional lines and categories as needed 
Subtotal      

Grand Total      
1 See detail in Appendix      
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNP 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMP.  To facilitate comparison with pre-AMP data, 
we will continue to use mean lbs. per acre across historic key index sites to determine the 300 lbs. per 
acre threshold.  However, post AMP implementation we will delay feeding initiation by 2 weeks once 
the 300 lbs./acre level has been reached.  We will concurrently sample at randomly selected sites 
stratified on an annual basis between areas highly preferred and not highly preferred by elk.  This will 
enable us to quantify the relationship between mean forage availability at historic key index sites and 
random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Plan’s implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Plan by providing links and references 

to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Plan via print, radio, 

Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management Plan 

was developed, what public comment opportunities exist, and how the plan is being implemented. 
• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management Plan 

objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 
• “Top Stories” feature 

http://www.fws.gov/bisonandelkplan/)
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• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
 
External 
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• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [CE16]: Barring additional comments 
from Jeff, in my conversation with him on 8/10/15 
he recommended retaining this information as is in 
the appendix for now.  We are unlikely to do any 
new modeling prior to the release of the draft.  It 
will be important to document which variables for 
which data will be collected to support modeling 
efforts. See additions to monitoring section. 

Comment [WJ17]: I’m not comfortable with this 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
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EXECUTIVE SUMMARY  
 

Overview 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands, focused on 
four broad goals related to: 1) habitat 
conservation; 2) sustainable populations; 3) 
numbers of elk and bison; and 4) disease 
management.  The final plan directed the NER 
and GTNPGRTE (in conjunction with the Wyoming 
Game and Fish Department: WGFD) to maintain 
the state’s elk herd objective of 11,000; establish 
a bison population objective of 500; restore 
habitat on the NER and in GTNPGRTE; continue 
hunting bison and elk on the NER; continue the 
elk reduction program, when necessary, in 
GTNPGRTE;  allow the WGFD to continue to 
vaccinate elk and bison for brucellosis using 
existing vaccines until more effective vaccines 
become available; and develop a dynamic, 
structured framework and adaptive management 
plan for decreasing the need for supplemental 
feeding on the NER. This Bison and Elk 
Management Stepdown Plan was developed to 
address the latter and specifically addresses the 
criteria for a structured framework referenced in 
the Record of Decision. 
 
Background 
Winter feeding of elk in Jackson was originally 
initiated to reduce winter mortality of elk and 
minimize depredation of ranchers’ hay.   The loss 
of available winter range in Jackson Hole due to 
new ranching operations and a growing town 
resulted in significant numbers of elk dying during 
several severe winters in the late 1800s and early 
1900s. This prompted local citizens and 
organizations, as well as state and federal officials 
in Jackson Hole, to begin feeding elk in the winter 
of 1910–11. Congress heeded the appeals for 

assistance and on August 10, 1912, established 
the National Elk Refuge. Today, the need for the 
refuge’s winter elk feeding program is a direct 
result of reduced access to significant parts of elk 
native winter range, loss of historic migration 
patterns, behavioral conditioning of elk to winter 
feeding, and the desire to maintain a population 
objective established in the context of 
supplemental feeding. 
 
Bison were extirpated outside Yellowstone 
National Park (YNP) by the mid-1880s but in 1948 
were reintroduced to Jackson Hole when 20 bison 
from (YNP) were released near Moran, Wyoming.  
The herd remained small until discovering elk 
feedlines in 1980, when the population began 
sustained population growth.  Bison and elk that 
winter on the NER are migratory and occupy 
summer ranges predominantly to the north. 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 
the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
 
Objectives 
This stepdown plan addresses several objectives 
under a broader BEMP goal of sustainable 
populations, which directed the agencies to: 1) 
Develop a dynamic, structured frameworkn 
adaptive management plan for reducing NER 
supplemental feeding; 2) [implement a] phased 
reduction of animals on feed: a) Phase 1, to 5,000 
elk and 500 bison, and b) Phase 2 [to a point 

Comment [S1]: Need to incorporate SK and EC 
comments on this more complete version. 
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where] elk and bison rely predominantly on 
native habitat; 3) maintain natural elk bull-to-cow 
ratios in park summer herd; and 4) Enhance 
public outreach/education.  The BEMP further 
stated that consideration criteria for 
implementing the 2nd phase of reduced feeding 
wouldill include some or all of: 1) the level of 
forage production and availability on the National 
Elk Refuge and adjacent winter ranges, 2) 
maintenance of desired herd sizes and age/sex 
ratios, 3) the ability to effectively mitigate of 
bison and elk livestock conflicts, such as co-
mingling with livestock on  private lands during 
high risk disease transmission periods, 4) 
maintaining desirable winter distribution patterns 
of elk and bison, 5) the prevalence of brucellosis, 
chronic wasting disease, and other wildlife 
diseases, and 6) public support.   In short, the 
overall objective of this plan is to provide a path 
for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio 
objectives and public support. 
 
Strategies 
 Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years. 
Attempting to modify this behavior on a large 
scale is unprecedented and will necessarily 
require investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials.   
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels. 
 
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes. Rather than basing 
progress toward the number of elk on feed for 
the entire season on those present during the 
day of the survey only, we will use a more 
meaningful measurement. Since we are more 
interested in the intensity of elk feeding 
throughout the entire feeding period, which 
includes both the number of animals on feed and 
the duration of feeding, we will use a 
measurement of elk-fed-days (EFD; the total 
number of elk fed per day per season) as a gauge 
of feeding intensity (see monitoring section).  For 
example, if 5,000 were elk fed for 100 days 
during the winter, feeding intensity for that 
winter would equal 5,000 elk X 100 days = 50,000 
EFD, whereas if 5,000 elk were fed for 50 days, 
EFD would equal 25,000.  We determined feeding 
intensity benchmarks for bison and elk-fed based 
on an actual average of 64 days of feeding from 
1995-2007.  Based on the Phase I objectives of 
500 bison and 5,000 elk, fed-days benchmarks 
would be 64 x 500 = 32,000 for bison and 64 x 
5,000 = 320,000 for elk.  These values will assist in 
determining efficacy of strategies toward 
reducing reliance of both species on 
supplemental winter feeding. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 

Comment [S2]: Revised to more accurately 
reflect BEMP language, top of page 126 in BEMP 
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bison fed days is <50% of baseline for 5 years in a 
row.   
 
Chronic Wasting Disease.  CWD has been 
detected within 40 miles of the JEH in moose, 
within 70 miles in deer, and within 175 miles in 
elk. Continued surveillance at sample sizes 
sufficient to detect 1% prevalence with 95% 
confidence will take place.  Some aspects of CWD 
response planning could change depending on 
the outcome of the WGFD CWD management 
plan revision process. 
 
Winter Feeding.  Initially, supplemental feeding 
will be delayed by approximately 2 weeks, 
depending on several variables (Table 4, Fig. 910).   
Time of season could influence this interval, most 
likely shortening it as the feeding initiation date 
gets later.  During the last 20 years, feeding 
initiation dates, which have been based on forage 
availability, have varied from December 30 to 
February 28.  Delaying feeding by two weeks in 
January, for example, is likely to be more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 
reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered.  
Monitoring programs will include measures of 
calf mortality and it will be an influencing 
parameter in feedback mechanisms.  The BEMP 
anticipated that elk mortality could increase from 
1-2% overall to 1-5%. 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 

feeding season length of 9.3 weeks from 1995-
2015. 
 
Harvest.  Few options for manipulating elk 
hunting are currently available because the JEH is 
at or near the 11,000 WGFD objective.  Proposed 
changes include allowing limited any elk permits  
and consideration of a bow season near 
developments on the NER, and shifting the 
season later to better coincide with migration 
timing.   
 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 
types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
Recent trends of reduced use of traditional 
winter range and increases in short-distance 
migrant summer herd segments have led to 
significant increases of winter elk concentrations 
on the NER. Serious consideration should be 
given to reducing the Jackson Elk Herd population 
objective, which would provide level of harvest 
flexibility more commensurate with addressing 
these herd changes. 
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  Serious consideration should be given to 
reducing the bison herd population objective in 
the future to lower winter NER forage 
consumption and help reduce elk and bison 
winter concentrations.  Genetic diversity could be 
addressed by periodically introducing bison from 
other herds. 

Comment [S5]: Monitoring section? 
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Effectiveness of NER late-season harvest regimes 
is affected by December 1st winter closures 
immediately east of the refuge on BTNF lands.   
Extensive elk telemetry data suggest that 
delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Private Lands Mitigation.  Several strategies 
would be employed to mitigate likely changes in 
bison and elk distribution, including providing 
incentives for non-breeding cattle operations, 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, 
hazing elk/bison away from livestock feed lines 
and purchasing private lands easements to 
prevent co-mingling. A vital component in 
implementing these mitigation measures is to 
establish three seasonal wildlife conflict 
technician positions supervised by WGFD.  
 
Vegetation Restoration. [to be completed after 
these sections are drafted in the plan] 
 
Strategies Considered But Rejected 
 
Strategies considered by rejected included 
fertility control in elk and bison, agency reduction 
of either elk or bison, and altering rations of 
supplemental feed. 
 
Models and Monitoring 
 
Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control. 
 
A robust monitoring program will be necessary to 
track the effects of actions implemented under 

this plan.  Critical monitoring components will 
include: 1) enhanced forage production and 
availability sampling; 2) measuring animal 
abundance and distribution including differences 
in some sex and age classes; determining elk and 
bison fed days each feeding season; 3) estimating 
winter mortality; 4) brucellosis seroprevalence 
rates; and 5) CWD surveillance.  In many cases, 
attribute baselines for the period preceding 
implementation of this plan have been developed 
for comparison after the plan is implemented.     
 
Evaluation/Future Management 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Actions completed each year, the results of 
monitoring programs, and any proposed changes 
in course will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Public Outreach/Education 
 
De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.  The general public and 
especially key stakeholder groups must 
understand the biological needs for and 
strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.  A detailed 
communication plan has been developed that 
identifies key messages and utilizes a variety of 
outreach methods, including print, video, and 
voice material, utilizing social media, and 
meetings with elected officials, state and local 
governments, agency and tribal partners, 
community organizations, stakeholders, and the 
general public. 
 

Comment [DPR6]: Let me know if you want me 
to write this. 
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Schedule 
 
Assuming adequate funding, actions under this 
plan will begin with radio-collaring elk in February 
2016, followed by public outreach, private lands 
conflict mitigation and contacts, and enhanced 
forage monitoring in March 2016, and initiating 
supplemental feeding changes in January 2017. 
 
Budget 
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INTRODUCTION 
 
In 2007, the National Elk Refuge (NER) and Grand 
Teton National Park (GTNPGRTE) published a 
Record of Decision (ROD; USFWS and USNPS 
2007a) for a bison and elk management plan.  
The Bison and Elk Management Plan (BEMP; 
USFWS and USNPS 2007b) was developed to 
guide management of the Jackson bison and elk 
herds on NER and GTNPGRTE lands.  It included 
directives for forthcoming development of 
adaptive management practices to address 
several objectives in the plan, including a desired 
future condition of elk and bison relying 
predominantly on native forage.  This Bison and 
Elk Management StepdownAdaptive 
Management Plan has been developed expressly 
for that purpose.    
 
Bison and Elk Populations  
 
While Jackson Hole is probably best known for 
the splendor and ruggedness of the Teton Range, 
the Jackson bison and elk herds rank among the 
top characterizing features of the valley. Both 
figure prominently in Jackson Hole’s history and 
culture, although bison were absent from the 
valley for about 100 years between the mid-
1800s and mid-1900s.  
 
The Jackson elk herd occupies approximately 
8,000 km2 in the upper Snake River watershed 
north of the town of Jackson (Fig. 1).  Much of the 
herd is migratory, moving between distinct 
wintering and summer ranges.  Primary wintering 
areas include the Buffalo Valley, lower elevations 
of the Gros Ventre River drainage, the National 
Elk Refuge (NER), and areas adjacent to the NER 
on Bridger-Teton National Forest (BTNF) lands.  
Summering areas occur throughout the herd’s 
range and for convenience are divided into 
fiveour geographic regions that include Grand 
Teton National Park (GTNPGRTE), Yellowstone 
National Park (YNP), the Gros Ventre drainage, 
and Teton Wilderness, and Southwest Boundry 
area, which includes private and public lands in 
the vicinity of GRTE’s southwest boundary.   

 
In the late 1800s, when elk populations all over 
North America were being extirpated, the 
residents of Jackson Hole protected elk from 
“tusk hunters” and large-scale commercial 
hunting operations. Elk are just as important to 
today’s residents of the valley. Thousands of 
people each year have the opportunity to see elk 
at close range on the refuge while riding on 
horse-drawn sleighs. Thousands of pounds of 
shed elk antlers are sold at an annual antler 
auction each spring in the town square. Elk are 
important to backcountry users as well as to 
people that never leave the road. Jackson Hole is 
a popular destination for instate and out-of-state 
elk hunters.  The draw of elk to visitors 
contributes significantly to the local economy. 
 
Winter feeding of elk in Jackson Hole began in 
1910 and was originally initiated to reduce winter 
mortality of elk and minimize depredation of 
ranchers’ hay. According to historical reports, 
before Euro-American settlement some Jackson 
elk wintered in the southern portion of Jackson 
Hole (present location of the NER town of 
Jackson) and may have used areas outside 
Jackson Hole, including the Green River and Wind 
River basins to the south and east, respectively, 
and the Snake River basin to the southwest in 
what is now eastern Idaho (Allred 1950; 
Anderson 1958; Blair 1987; Barnes 1912; Sheldon 
1927).  Radio-collar studies have documented 
small numbers of Jackson elk wintering in each of 
these areas in recent times as well (NER and 
GRTE, unpublished data citations). Over time, 
changes in land use and development in these 
areas, over hunting, and establishment of 
feedgrounds probably reduced the use of these 
areas by Jackson elk. 
 
By the end of the 19th century the Jackson elk 
herd was believed to be largely confined to 
Jackson Hole and the immediately surrounding 
area, where wintering conditions are often harsh. 
Compounded by the loss of available winter 
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range in Jackson Hole due to new ranching 
operations and a growing town, significant 
numbers of elk died during several severe winters 
in the late 1800s and early 1900s. This prompted 
local citizens and organizations, as well as state 
and federal officials in Jackson Hole, to begin 
feeding elk in the winter of 1910–11. Congress 
heeded the appeals for assistance and on August 
10, 1912, appropriated $45,000 for the purchase 
of lands and maintenance of a “winter game (elk) 
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reserve” (37 Stat. 293). The first winter census in 
the area was conducted in 1912 and showed 
about 20,000 elk residing in Jackson Hole and the 
Hoback River drainage (the latter is not within the 
Jackson elk herd’s range). 

 
Today, the need for the refuge’s winter elk 
feeding program is a direct result of reduced 
access to significant parts of elk native winter 
range, loss of historic migration patterns, 

  

Figure 1.  Jackson elk and bison herd ranges, including the National Elk Refuge, Grand Teton and 
Yellowstone National Parks, and Bridger-Teton National Forest. [include bison range, labels for continental 
divide and Bridger-Teton National Forest, and in Legend Jackson elk herd unit]. 
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behavioral conditioning of elk to winter feeding, 
and the desire to maintain a population objective 
established in the context of supplemental 
feeding.  Its population in recent times has 
fluctuated nearboth above and below its herd 
objective of 11,000 adopted by the WGFD (Fig. 2) 
 
An iconic symbol of the American West, bison are 
also popular with visitors and residents. Because 
so few opportunities remain to see bison in the 
wild, viewing and photographing them in Grand 
Teton National Park with the Teton Range in the 
background is a treasured opportunity for many 
of the valley’s visitors. Similar to elk, there is also 
a high level of interest in bison hunting. Bison are 
of particular interest to nearby American Indian 
tribes and tribes in other parts of the United 
States because the animals are central to their 
culture and tradition. 
 
Bison are native to Jackson Hole, as evidenced by 
the presence of prehistoric bison remains 
throughout the valley, but were extirpated 
outside Yellowstone National Park by the mid-
1880s. In 1948, 20 bison from Yellowstone 
National Park (YNP) were reintroduced to the 
1,500-acre Jackson Hole Wildlife Park near 
Moran. The Jackson Hole Wildlife Park was a 
private, non-profit organization sponsored by the 
New York Zoological Society, the Jackson Hole 
Preserve, Inc., and the Wyoming Game and Fish 
Department (WGFD).  A population of 15–30 

bison was maintained in a large enclosure there 
until 1963, when brucellosis was discovered in 
the herd (likely transferred with the original 20 
animals from YNP). At that time, all the adult 
animals were destroyed, but four vaccinated 
yearlings and five vaccinated calves were 
retained. In 1964 twelve certified brucellosis free 
bison from Theodore Roosevelt National Park 
were added to the herd. In 1968 the herd (down 
to 11 animals) escaped the confines of the 
wildlife park, and a year later the decision was 
made to allow them to range freely. The 
expansion of GTNPGRTE in 1950 had enveloped 
the Wildlife Park, and allowing the bison to free 
range was and remains consistent with National 
Park Service wildlife management policy. The 
herd remained small and wintered mostly in the 
Snake River bottoms in GTNPGRTE until 1975, 
when it followed the winter environmental 
gradient to the NER and began wintering there. 
The use of standing forage by bison on the NER 
was viewed as natural behavior thus acceptable 
to managers. In 1980, however, bison discovered 
and utilized supplemental feed provided for elk, 
and they have continued to do so every winter 
since. 
 
The discovery of supplemental feed by bison has 
had several consequences, including a significant 
increase in the population’s growth rate (Fig 3). 
Bison on the elk feedlines have at times disrupted 
feeding operations and displaced and injured elk. 
To minimize conflicts between bison and elk, 
managers have provided separate feedlines for 
bison since 1984. As the population has grown, 
separating elk and bison on feedlines has become 
increasingly difficult, and a variety of feeding 
strategies are employed to help reduce 
displacement of elk.  
 
As the herd has grown it has maintained fairly 
stable movement patterns, wintering almost 
entirely on the NER and summering within 
GTNPGRTE and adjacent lands on the BTNF (Fig. 
1). 
 
While there have been many benefits associated 
with wintering large numbers of elk and bison on 

 
Figure 2.  Winter counts, population estimates, and 
herd objective for the Jackson elk herd, 2000-2015.  
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the NER, high animal concentrations have created 
an unnatural situation that has contributed to an 
increased risk for potentially major outbreaks of 
exotic diseases, damage to and loss of habitat 
due to browsing of willow, cottonwood, and 
aspen stands, thereby reducing other wildlife 
associated with woody vegetation, unusually low 
winter mortality, which affects predators and 
other species and requires intensive hunting 
programs, and a high level of brucellosis in elk 
and bison herds. 
 
Planning History 
 
Jackson’s bison and elk populations have been 
the subject of previous planning efforts.  Elk 
management and research has been guided by 
the Jackson Hole Cooperative Elk Studies Group 
since it was established in 19583 [verify date].  
The group consists of biologists and agency 

administrators from the National Elk Refuge, 
Grand Teton and Yellowstone National Parks, the 
Bridger-Teton National Forest, and Wyoming 
Game and Fish Department, who meet at least 
annually to coordinate management of the 
population and its habitat.  Coordination of bison 
management began soon after they started 
frequenting the NER in 1976 and using 
supplemental feed provided to elk in 1980 (Fig. 
3).  Release of an “Interim” plan that called for 
maintaining a herd of 90-110 bison while data 
were gathered for a long term plan occurred in 
1988.  It was followed by implementation of a 
sport hunt outside GRTE, administered by WGFD.  
This plan was halted after litigation in which the 
plan’s violation of NEPA was successfully argued 
by plaintiffs. 
 
In 1996, after considerable herd growth, a new 
long term management plan and environmental 

 

Figure 3.  Population growth and planning history for the Jackson bison herd, 1948-2015. 
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assessment for the Jackson bison herd was 
released (Fig 3).  This plan had strong support and 
called for maintaining a herd size of 350-400 
bison, but it was shelved a year later when 
plaintiffs from the earlier litigation successfully 
argued that, because the plan failed to consider 
the effects of feeding elk on bison management, 
it also violated NEPA and was not sufficient.  This 
led to development of the draft bison and elk 
management plan and environmental impact 
statement from 2000-2006 and release of the 
final plan in 2007 (Fig 3). 
 
The 2007 Bison and Elk Management Plan (BEMP; 
USFWS 2007) considered six alternatives for 
bison and elk management focused on four broad 
goals related to: 1) habitat conservation; 2) 
sustainable populations; 3) numbers of elk and 
bison; and 4) disease management.  The primary 
management scenarios presented in the 
alternatives included the status quo, terminating 
elk and bison hunting on the NER and the elk 
reduction program in GTNPGRTE, brucellosis 
vaccination options, restoring habitat, improving 
forage, and decreasing or phasing out 
supplemental winter feeding.   
 
The final BEMP (USFWS 
2007; www.fws.gov/bisonandelkplan) which set 
management direction for 15 years or until a 
subsequent plan is developed, proposed to 
maintain the state’s elk herd objective of 11,000, 
establish a bison population objective of 500, 
restore habitat on the NER and in GTNPGRTE, 
continue hunting bison and elk on the NER, 
continue the elk reduction program in 
GTNPGRTE, when necessary, in concert with the 
parks enabling legislation (citation), allow the 
WGFD to continue to vaccinate elk and bison for 
brucellosis using existing vaccines until more 
effective vaccines become availablecontinue to 
vaccinate elk for and effective vaccine becomes 
available, and develop a dynamic framework and 
adaptive management plan for decreasing the 
need for supplemental feeding on the NER. This 
Bison and Elk Management Stepdown Plan was 
developed to address the latter and specifically 
addresses the criteria for a structured 

framework listed on page 5 of the Record of 
Decision (Fig. 4).  It does not address other on-
going bison and elk management actions already 
prescribed by the BEMP. 
 
The BEMP scheduled the completion of thean 
Adaptive Management Management Stepdown  
Plan for 2008.  However, litigation challenging the 
BEMP in 2008 led to the decision to postpone its 
development until litigation was resolved.  As of 
March 2015, two court rulings have upheld the 
2007 BEMP and ROD. In a lawsuit against the  
BEMP and its author agencies (Defenders of 
Wildlife et al. v. the U.S. Department of Interior 
and State of Wyoming 2010), plaintiffs argued 
that the BEMP violated the National Wildlife 
Refuge System Improvement Act (National 
Wildlife Refuge System Improvement Act 1997) 
by disrupting the biological integrity of the 
Refuge, and that the plan and the accompanying 
EIS violated NEPA because they were 
insufficiently detailed to allow a reasonably 
complete discussion of mitigation. The crux of the 
plaintiff’s argument was that the plan did not set 
a specific date for the cessation of supplemental 
feeding. In response, the agencies argued that 
the plan constituted a valid exercise of discretion 
and that it and the EIS were sufficiently detailed 
to satisfy the requirements of NEPA.  In March 
2010 the United States 4th District Court sided in 
favor of the agencies in this case.  In 2011 the 
plaintiffs appealed this ruling to the United States 
4th Circuit Court.  The Circuit Court affirmed the 
District Court ruling (Defenders of Wildlife et al. v. 
the U.S. Department of Interior and State of 
Wyoming 2011).   
 
National Environmental Protection Act 
Compliance 
 

The 2007 BEMP/EIS and Final Record of Decision 
(ROD) satisfied NEPA requirements for current 
bison and elk management through a detailed 
analysis of alternative management actions and 
their likely effect on the environment, and 
substantial involvement of the public in the 
process. This adaptive management stepdown 

http://www.fws.gov/bisonandelkplan
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plan is does not duplicate or add to this process.  
It is designed to carefully tier off of the BEMP as a 
dynamic implementation guide to one part of the 
preferred alternative outlined in the BEMP ROD.  
As such, references to NEPA covered in the BEMP 
will be included where necessary in this 
document, and the discussion of any action that 
would require additional NEPA compliance will be 
explicitly stated as such in that context.   

Adaptive Management Stepdown Planning 
 
The use of Aadaptive management plans hasve 
gained popularity in natural resource 
management planning because, by definition, 
they allow modifications of strategy based on 

monitoring results and outcomes toward 
reaching specific goals or objectives. TheFour 
elements generally included in an re are four 
essential elements to an adaptive management 
approach include: 1) well defined and mutually 
agreed upon objectives, 2) knowledge (including 
descriptive models) of the dynamics of the 
system being managed, 3) clearly articulated 
management actions and strategies, and 4) a 
monitoring program to evaluate responses of the 
system to management actions (Walters 1986).  
 
 This step-down plan utilizes adaptive 
management planning principles but is not 
intended to includemeet all of the adaptive 
management planning elements outlined in the 

 

Figure 4.  Adaptive mManagement stepdown planning for supplemental feeding on the National Elk 
Refuge and its relationship to the 2007 Bison/Elk Management Plan and Environmental Assessment.  
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Department of Interior Adaptive Management 
Technical Guide (2007).  This Step-Down Plan is 
more accurately described as a “structured 
framework” of adaptive management actions 
that progressively transitions from supplemental 

winter feeding to greater reliance on free-
standing forage (BEMP ROD p.5).     
 
 

 
OBJECTIVES 
 
The management direction and desired 
conditions stated in the BEMP called for the NER 
and GTNPGRTE staffs to work with others 
(agencies, partners, etc) to “adaptively manage 
elk and bison in a manner that contributes to the 
State’s herd objectives yet allows for the biotic 
integrity and environmental health of the 
resources to be sustained,” so that the public can 
enjoy a variety of compatible wildlife-dependent 
recreational opportunities.  Under the BEMP’s 4 
primary goals, 20 associated objectives were 
identifiedaddressed (Table 1).  This adaptive 
management stepdown plan addresses four 
objectives under the goal of sustainable 
populations (Fig. 5). 
 
The reduction of animals on feed at the NER was 
proposed to be spread over two phases.  In Phase 
1 of the second objective, the aim is to reduce 
the average number of elk on feed to 5,000 
(while maintaining WGFD’s 11,000 elk herd 
objective), and reduce the winter population of 
bison to the BEMP recommended and WGFD- 

adopted objective of 500. In Phase 2, the overall 
objective is to reduce the reliance of bison and 
elk on supplemental feed (USFWS and USNPS 
2007a).  Desired conditions include animals 
relying predominantly on native habitat and 
cultivated forage. Important consideration 
criteria for implementing Phase 2 will include: 1) 
the level of forage production and availability on 
the National Elk Refuge and adjacent winter 
ranges, 2) maintenance of desired herd sizes and 
age/sex ratios, 3) the ability to effectively 
mitigate bison and elk livestock conflicts, such as 
co-mingling on on private lands during high risk 
disease transmission periods, 4) maintaining 
desirable winter distribution patterns of elk and 
bison, 5) the prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 
6) public support.   In short, the overall objective 
of this plan is to outline a frameworkprovide a 
path for progressively transitioning from winter 
feeding of elk and bison on the NER to greater 
reliance on free-standing forage, while 
maintaining population and herd ratio objectives. 
 

Comment [S7]: Need citation, add to lit cited. 
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This Plan focuses on management actions to 
initially achieve Phase 1 objectives. However, if 
successful, these actions will continue to be used 

to achieve the Phase 2 objective of reducing 
reliance on supplemental feeding while 
considering the six criteria listed above.      

 

Table 1.  2007 Bison/Elk Management Plan 
Goals and Objectives (Adaptive Management 
Stepdown Plan objectives shaded) 
Goal: Habitat Conservation 
   Objectives: 

• Conserve important private lands. 
• Increase forage production. 
• Minimize non-native plants. 
• Protect sagebrush grasslands. 
• Restore willow, aspen, and 

cottonwood. 
• Perpetuate natural mosaic of plant 

communities. 
Goal: Sustainable Populations 
   Objectives (BEMP pages 135-136): 

• Develop structured frameworkadaptive 
management plan for reducing NER 
supplemental feeding. 

• Phase reduction of animals on feed: 1) 
to 5,000 elk and 500 bison, and 2) elk 
and bison rely predominantly on native 
habitat. 

• Maintain natural bull-to-cow ratios in 
park summer herd. 

• Ensure a genetically viable bison herd 
with close to an even sex ratio. 

• Enhance public outreach/education. 
Goal: Elk and Bison Numbers 
   Objectives:  

• Maintain state elk herd objective of 
11,000. 

• Maintain a genetically viable bison 
population of about 500 animals. 

Goal: Disease Management 
   Objectives: 

• Manage brucellosis transmission risk 
from elk and bison to livestock. 

• Manage feeding to reduce brucellosis 
transmission among bison and elk. 

• Educate hunters about wildlife disease 
human health hazards. 
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MANAGEMENT ACTIONS AND STRATEGIES 
 
Background 
 
Elk have been fed for some period during nearly 
every winter on the National Elk Refuge since 
1912, and bison have been fed there since 1980.  
The attraction of highly nutritious, easily 
accessible food during a time of year when 
natural forage is typically most limited is 
powerful to both species, and their knowledge of 
its existence has been passed down through 
generations.  As a result, elk and bison have been 
strongly conditioned to seek supplemental food 
on the NER, even when natural forage is available 
and even abundant during some years.  Because 
it is largely unprecedented, the concept of 
modifying this behavior on such a large scale is 
daunting and fraught with questions for which 

there is no answer.  In some cases, the likelihood 
a specific management strategy’s success will 
only be able to be roughly estimated, and 
unanticipated results are likely.  The 
management stepdown approach will necessarily 
be one of investigation, constant evaluation, 
modifications to approach when indicated, and 
repeated trials (Fig 4).  As such the approach will 
also be experimental, guided by rigorous analysis 
and design, based on abundant empirical 
information, and monitored at an intensity 
commensurate with necessary decision making. 
 
Since this plan is centrally tied to supplemental 
winter feeding on the NER, its focus will be on 
lands under NER authority.  However, some 
strategies will also incorporate activities in 

 

     Figure 5.  Relationship of Adaptive Management Plan to the 2007 Bison/Elk Management plan goals, phasing 
     of objectives, and consideration criteria for reducing the reliance of elk and bison on supplemental feed during 
     phase 2. 
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GTNPGRTE, and on non-federal lands in 
collaboration with land owners and WGFD. 
Primary management practices that can be 
altered to achieve reduced reliance of bison and 
elk on supplemental feed fall into the  3 broad 
categories of 1) timing and intensity of winter 
feeding, 2) timing and intensity of hunting, and 3) 
herd segment specific and overall harvest levels.  
 
Important Changes Since 2007 
 
The BEMP was developed based on data 
collected and knowledge that existed up until its 
Record of Decision in 2007.  Since then, 
important changes have taken place, some of 
which are advantageous to this effort and, some 
of which are not. 
 
A primary change that will facilitate meeting 
objectives under this plan is the reduction of the 
bison population from nearly 1,200 animals in 
2007 to about 700 during winter 2014-2015 (Fig. 
3) through hunting programs administered by 
WGFD.  Licensing changes were enacted in 2014 
to help increase harvest of female bison. These 
included a reduction in the bison cow/calf license 
fee (from $416 to $263 for residents and $2522 
to $1022 for non-residents) and eliminating the 
once-in-a-lifetime restriction on a successful 
bison hunter to only those that successfully 
harvested a bull. Continued progress toward the 
500 animal herd objective will require sustained 
harvest success. 
 
During the same period, the Jackson elk herd has 
declined from nearly 13,000 to its objective of 
11,000, but because the proportion of the 
Jackson Elk Herd that winters on NER has 
increased dramatically (Fig. 6), this will make 
achieving the Phase I objective of 5,000 elk on 
feed and any future elk population reductions 
more difficult.   Preliminary modeling suggests 
that the increasing proportion of the Jackson Elk 
Herd wintering on NER has been associated with 
1) changes in elk winter distribution associated 
with wolves (NER, unpublished data) and 2) high 
numbers of elk that summer immediately 
adjacent to NER (Cole and Foley et al. 2015).   

 
Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–
2013. In recent years irrigation of approximately 
3,600 acres has increased refuge-wide forage 
production by approximately 10% compared to 
what would have been produced with 
precipitation alone, and by 15% in the southern 
portion of NER which receives the greatest use by 
elk and bison. 
 
Since 2007, the general awareness of climate 
change among the public has greatly increased. A 
strong, credible body of scientific evidence shows 
that climate change is occurring, is caused largely 
by human activities, and poses significant risks for 
a broad range of human and natural systems 
(National Academy of Science 2010).  Ecological 
systems in the GYE are likely to be affected and 
associated changes maywill have implications for 
elk and bison management. 
 
Current Management 

Ongoing primary management actions on the 
NER include winter feeding, harvest, irrigation, 
and hazing. In GTNPGRTE, harvest of elk during 
the Elk Reduction Program takes place, when 
necessary, in collaboration with WGFD, and 
restoration of previously cultivated and irrigated 
sagebrush-grasslands is ongoing.  Fundamental 
components of each of these will be briefly 
described below to provide a basis for 
comparison to adaptive management stepdown 
strategies that will follow.  
 
 Chronic Wasting Disease 
Supplemental feeding has occurred in all but 9 
winters on NER since 1912, and although this 
strategy minimizes winter elk mortality from 
starvation and contributes to Wyoming state elk 
herd objectives, elk occur at numbers and 
densities well in excess of carrying capacity 
(Smith et al. 2004, Lubow and Smith 2004).  
Considerable evidence suggests that Chronic 
Wasting Disease (CWD) transmission and 
prevalence are density dependent (Peters et al. 
2000, Williams et al. 2002).  Monello et al. (2014) 
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found that elk densities of 15-110 per square km 
in Rocky Mountain National Park were associated 
with 13% CWD prevalence, and they predicted 
elk population declines when CWD prevalence 
exceeded 13%. NER elk densities commonly 
exceed 160 per square km (NER unpublished 
data), which suggests that the introduction of 
CWD to NER elk would have significant negative 
population effects over time. 
 
Winter Feeding 
Initiation of feeding has the primary objectives of 
1) minimizing elk winter mortality, focusing on 
calves since they are the most susceptible age 
class, and 2) minimizing comingling of elk with 
cattle on nearby adjacent private lands. Winter 
feeding begins when available forage reaches 
approximately 300 lbs/ac. Historic radio 

telemetry data and observations of elk 
movements indicate that when available forage 
delclines below 300 lbs/ac., some elk leave NER 
for surrounding private lands. Therefore, the 
purpose of this feeding trigger is to keep elk on 
the NER and prevent them from searching off-
refuge for forage which increases the potential of 
comingling.  This trigger is not a warning that a 
significant nutritional deficit threshold has been 
reached.  Available winter forage for elk and 
bison on the NER is largely determined by 
biomass of forage produced during the previous 
growing season, rate of forage consumption 
during fall and winter, and how snow conditions 
affect forage availability.  
 
Forage biomass estimates are calculated annually 
based on sampling at index sites. Index sites are 
selected subjectively each year based on 
presence of vegetation highly palatable to elk.  
 
During 1995–2013, on average, initiation of NER 
winter feeding occurred on 28 January (range 30 
December - 28 February), and feeding was 
terminated on 3 April (range 20 March - 20 April). 
Variation in feeding initiation and termination 
dates has been based on winter conditions and 
elk-cattle comingling problems on nearby private 
lands. Coordination of winter feeding dates on 
the NER and WGFD-operated Gros Ventre 
drainage feedgrounds (Alkali, Patrol Cabin, Fish 
Creek) occurs annually to help minimize 
movement of elk between these areas. This 
coordination will continue regardless of the 
management strategy employed. The relationship 
of recent elk numbers and objectives for NER and 
WGFD-operated feedgrounds and native range is 

Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2015, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 2014 2015 mean 
NER 5,000 7,746 7,360 6,285 8,296 8,390 7,615 
Gros Ventre 3,500 2,775 3,265 2,982 2,326 1,162 2,502 
Native Range1 2,500 982 894 1,784 801 913 1,075 
Total 11,000 11,503 11,519 11,051 11,423 10,465 11,192 
1Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 

 
 

 

Figure  6.  Increasing trend of National Elk Refuge elk 
on feed as a proportion of the Jackson Elk Herd 
estimated population size.  
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shown in Table 2. 
 

Bison discovered refuge feeding operations in 
1980, and since that time they have been fed  
each year to help minimize disruption to elk 
feeding operations. Because bison displace elk 
from feedlines, NER staff attempt to feed most 
bison in the northernmost refuge feedground and 
to provide a heavy feed ration, which helps keep 
them in this area. This strategy prevents bison 
from mingling with elk and also prevents bison 
from moving to areas where conflicts with 
humans are more likely. 

Bison are fed as necessary to help minimize 
disruption to elk feeding operations. Bison will 
readily displace elk from feedlines, so since bison 
started using feedlines in 1980 refuge staff have 
developed a strategy of keeping most bison at 
the northernmost feedground (McBride) by 
feeding them there prior to feeding elk. Bison are 
provided a ration consistent with encouraging 
them to stay in this area away from elk feeding 
areas.  This has also reduced conflicts associated 
with bison moving into Jackson or to the Nowlin 
area of the NER where commercial sleigh rides 
occur.  

Harvest 

Total harvest of the JEH was gradually reduced 
over the last decade as the population neared 
objective (Fig. 7). Elk hunting on the NER (Hunt 
Area 77) typically begins in mid-October and ends 
in mid-December, with peak harvest in recent 
years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 
(SD = 56, range 329-457) hunters harvested 161 

(SD = 38, range 126-225) elk per year during the 
NER hunt.  

The 1950 legislation that created Grand Teton 
National Park provided for a controlled reduction 
of elk, when necessary, in specific portions of the 
park, primarily east of the Snake River.  Elk 
reduction programs have taken place in the park 
each year since 1950 except two (1959, 1960), 
when GTNPGRTE and WGFD officials agreed a 
reduction was not necessary (Figure 8).  Season 
dates have varied over the years but recently 
have run from mid-October to early-December.  
The GTNPGRTE harvest accounts for about 25% 
of the JEH overall harvest, thus has been an 
important factor in regulating the population.  
Increased natural regulation, likely a result of 
increases in grizzly bears and wolves over the last 
20 years, has decreased the need for large 
harvests in the park. 
 
Bison hunting begins on August 15 and ends in 
early to mid-January.  Most harvest occurs on the 
NER, with some additional harvest on private and 
BTNF lands.  Since resuming the bison hunt in 
2007, mean harvest has been 210 (SD = 45.5, 
range 139-301) bison per year.  This level of 
harvest has been sufficient to arrest the 
exponential growth of the population, reducing 
bison numbers from the peak in 2007 to about 
700 animals in winter 2015 (Fig 3). Tribal bison 
harvest of up to 5 animals for ceremonial 
purposes was authorized in the BEMP.  
Translocation of wild bison to lands outside of 
Teton County is not currently permitted due to 
brucellosis concerns.  
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Bison hunting is not allowed in GTNPGRTE 
because of long standing National Park Service 
policy that prohibits most hunting in national 
parks.  Bison quickly learned to take advantage of 
the parks safety, which has made obtaining 
hunter harvest goals difficult.  Many bison stay in 
the park during the hunting season, with only 
occasional short term movements to the NER, 
until severe winter conditions occur. In response, 
NER and WGFD managers attempt to balance 
extending the hunt as late in January as 
practicable without conflicting with winter 
feeding. The unpredictable nature of winter 
conditions that time of year makes this a risky 
proposition, and can result in the use of 
emergency season extensions or reductions.  
 
Hazing 
NER staff haze elk and bison to conserve winter 
forage, prevent year round use of winter range, 
and in some cases to prevent elk and bison from 
moving to private lands or other areas where 
conflicts with humans are likely.  Hazing using 
ATVs has proven most effective. The strategy is 
typically employed during 3 time periods: 1)In 
May to move elk and bison off NER that are 
lingering on NER winter range; 2) In July when 
some bison typically return to NER; and 3) In the 
period just prior to feeding initiation when elk 

and bison are most likely to leave NER for private 
lands. 
Elk and bison are hazed in spring to encourage 
movement off of NER winter ranges. Methods 
used have included ATVs, on foot, and on 
horseback, but recently ATV use has been found 
most effective. It’s possible that some elk and 
bison might remain on the NER year around 
without hazing.  If animals fail to leave the NER 
following the termination of feeding and 
adequate green-up has occurred, they are 
typically hazed to the north in late April to early 
May.  Elk will stay off the NER until fall migration, 
and bison will generally remain in GTNP until mid-
July. From July to early August bison often make 
forays back to the NER and are hazed back to 
GTNP to protect winter forage. Hazing efforts in 
August cease several days to weeks before the 
bison hunting season in an effort to increase 
hunter harvest.  
 
Vegetation Restoration and Protection 
The BEMP identified approximately 4,0500 acreas 
of previously irrigated and cultivated grasslands 
in GTNPGRTE in need of restoration to native 
sagebrush grasslands community.  Objectives of 
ecological restoration include restoring 
abandoned hayfields to native plant communities 
to improve wildlife forage and habitat, and visitor 
opportunities to enjoy wildlife viewing within a 
natural setting.  After 2 years of research and 
field studies, restoration efforts began in 2008.  
The restoration process involves several steps 

 

Figure 7.  Estimated elk harvests for Grand Teton 
National Park and the Jackson elk herd (including the 
park) 2000–2014. 
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  Figure 8.  Elk harvest in Grand Teton National Park, 
  1950-2015. 
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including: removal of non-native vegetation 
through prescribed fire, repeated herbicide 
applications, cereal grain cover crops, collection 
and propagation of native grass, forb and shrub 
seeds and finally native seeding.  Repeated 
herbicide treatments have been warranted prior 
to native seed planting as well as spot treatments 
of invasive weed species subsequent to native 
seeding.  Substantial progress in this endeavor 
has been made since 20087, including:   
Currently, 1,184235 acres of previously cultivated 
lands are under restoration treatment.  Of the 
1,184235 acres undergoing treatment, 657745 
acres has been seeded with native grass, shrub, 
and select forb mixes, and 89 acres is considered 
fully restored.  One hundredTwo-hundred and 
seventy-five of these acres are currently fenced 
to reduce grazing pressure of early native 
vegetation establishment from bison and other 
ungulates.  The remainingAn additional 527490 
acres are targeted for native seeding  will be 
seeded in 2016 once removal of the invasive 
vegetation is successful.  All treatments are 
monitored for native plant establishment and 
invasive plant infestations and treatments will be 
adjusted as necessary.  Invasive plant treatments 
may have to continue indefinitely.  The park will 
continue to seek funding for additional 
restoration of the remaining areas as well as 
maintenance of the restored pastures..    
Substantial progress in this endeavor has been 
made since 2007, including: [GTNP folks please 
add short description of methodological research 
and implementation, followed by what remains 
to be accomplished] 
 
 
Private Lands Mitigation 
Fencing of hay stacks and livestock feedlines has 
been historically used to mitigate particularly 
difficult conflicts on private lands. Targeted 
fencing of golf course greens and sand traps fall 
through spring has also been successful in some 
situations for mitigating elk and bison presence 
and associated damage in these areas. It is 
important to note that the county has a ‘wildlife-
friendly’ fence policy and does not support 
extensive fencing that is impermeable to wildlife. 

 
Methods, Assumptions, and Constraints 
Common to All Strategies 
  
Measuring the success of strategies toward 
objectives will require knowledge of several bison 
and elk herd attributes, particularly population 
sizes.  Measurements of the Jackson bison herd 
will be based on the annual mid-winter census 
and sex and age classification survey performed 
by NER, GTNPGRTE, and WGDF biologists.  This 
survey occurs one day in early February and 
includes ground counts of animals on feed at the 
NER and aerial counts of outlying bison across 
their winter ranges on the refuge, park, and 
Bridger-Teton National Forest. 
 
 Elk population estimates will also be based on 
mid-winter aerial and ground counts.  However, 
the mid-winter counts are undertaken during a 
single survey period and do not necessarily 
represent either peak or cumulative abundance 
of elk on feed. Rather than basing progress 
toward the number of elk on feed for the entire 
season on those present during the day of the 
survey only, we will use a more meaningful 
measurement. Since we are more interested in 
the intensity of elk feeding throughout the entire 
feeding period, which includes both the number 
of animals on feed and the duration of feeding, 
we will use a measurement of elk-fed-days (EFD; 
the total number of elk fed per day per season) as 
a gauge of feeding intensity (see monitoring 
section).  For example, if 5,000 were elk fed for 
100 days during the winter, feeding intensity for 
that winter would equal 5,000 elk X 100 days = 
500,000 EFD, whereas if 5,000 elk were fed for 50 
days, EFD would equal 250,000. 
 
We determined feeding intensity benchmarks for 
bison and elk-fed based on an actual average of 
64 days of feeding from 1995-2007.  Based on the 
Phase I objectives of 500 bison and 5,000 elk, fed-
days benchmarks would be 64 x 500 = 32,000 for 
bison and 64 x 5,000 = 320,000 for elk.  These 
values will assist in determining efficacy of 
strategies toward reducing reliance of both 
species on supplemental winter feeding. 
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Implementation of the AMPMSP will have 
successfully attained the objective of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” when supplemental feeding was 
not used for more than 50% of the years in a 5 
year period. 
 
Initial success of AMPMSP implementation will be 
a consistent decline in the 3-year running average 
of elk and bison fed days from the established 
baseline. While the BEMP did provide specific 
measurement criteria for the definition of 
“transitioning from intensive supplemental 
winter feeding to greater reliance on free-
standing forage” we will consider this objective 
met when the 3-year running average of elk and 
bison fed days is <50% of baseline for 5 years in a 
row.   
 
Several management constraints are common to 
the strategies discussed below (Table 3).  Many 
law and policy constraints are applicable but we 
include here only those most pertinent.  
Endangered Species Act (16 USC 1531 et seq.) 
requirements for wolves, grizzly bears, lynx, and 
others apply.  Lynx requirements for maintaining 
certain habitat types could limit methods used 
and areas considered for habitat improvements 
in GTNPGRTE.  Similarly, compliance with the 
Wyoming greater sage-grouse core area 
protection executive order (2011-5 and 
supplement 2013-3) could restrict habitat 
manipulations.  NEPA compliance conducted as 
part of the BEMP/EIS constrains what federal 
actions can be taken as a part of this plan.  State 
regulations constrain late (winter) hunt and 
carcass disposal timing to protect against 
brucellosis contamination, since February-April 
represent the period bison and elk are most likely 
to transmit the disease.  Restrictions on hunting 
timing also result from BTNF winter range 
closures, immediately east of the NER and 
elsewhere, December 1 to April 30.  Additional 
details about these and other constraints will be 
included in discussions about specific strategies 
that follow. 
 

Table 3. Summary of potential Adaptive 
Management Plan constraints.  
Policy 
• ESA1 Lynx – limits on habitat impacts 
• Greater Sage Grouse – core area protection 
• 2007 BEMP/EIS (federal actions/lands) 

o No fertility control 
o No test and slaughter 
o Limited tribal harvest 

• Bison/elk hunt end date (Feb. 1st)  
o WGFD, brucelosis safety 

• Carcass disposal (Feb. 15th) 
o WGFD, brucellosis safety 

• Forest Service winter closure  
(Dec. 1st – April 30th) 

• Easement limitation (NER boundary) 
Winter Feeding 
• Only during non-hunting periods 
Harvest 
• State regulations 
Vegetation Restoration/Protection 
• Bison/elk distribution 
• Exotic plant species management 
Private Lands  
• Owner agreements 
Social 
• Hunter density (safety; hunt quality) 
• Elk/bison winter mortality levels 
• Public safety (ungulate/vehicle collisions) 
• Disease  
• Land-use conflicts (agricultural and  

residential) 
Biological 
• Disease (bison/elk/cattle commingling) 
• Sage grouse habitat conflicts 
• Fencing/wildlife conflicts 
• Elk herd distribution 

o summer segment distribution goals 
Funding 
• Easement purchase 
• Plan implementation 
1Endangered Species Act 
 

 

Comment [S8]: SK’s draft. 

Comment [S9]: SC’s alterative in this paragraph, 
recognizing that the 50% number is the crux and a 
glaring target. 
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Strategies 
 
This section will describes the management 
action this ASMP proposes to implement.  As 
such, it unveils the heart of management changes 
proposednecessary to begin the process of 
transitioning to more greater reliance of bison 
and elk on native forage during winter.  
Fundamentally, the strategies discussed in this 
plan represent an experiment designed to 
achieve Phase I objectives of 5,000 elk and 500 
bison on NER and are a first step towards 
reducing reliance on supplemental feeding while 
meeting the sustainable population goals 
identified in the ASMP. 
 
Initial strategies for achieving sustainable 
population goals identified in the BEMP (Table 1) 
are presented by objective below.  The primary 
management actions available to the agencies to 
achieve phase I objectives are modifications to 
winter feeding and hunting seasons.  To a lesser 
extent, vegetation protection and restoration can 
be important, particularly for improving long-
term ecological balance and enhancing natural 
production of native forage.  Private lands are 
also an integral component as changes in elk and 
bison distribution occur and new challenges 
develop.  The likely consequences of 
implementing these strategies were evaluated in 
the BEMP.  The most relevant of these are 
summarized in Appendix 1. 
 
Objective: [Implement] a phased reduction of 
animals on NER feed: 1) to 5,000 elk and 500 
bison, and 2) [to an extent where] elk and bison 
rely predominantly on native habitat (Table 1). 
 
This objective is what the need for an adaptive 
management plan – this document – is central 
to.  The first phase objective will be to reduce the 
number of elk on NER feed to approximately 
5,000 and achieve a target population of about 
500 bison.  The second phase objective will be to 
adaptively manage bison and elk populations to 
achieve desired conditions, with animals relying 
predominately on available native habitat (on 

refuge, park, and forest lands) and cultivated 
forage (on the NER).   
 
As previously mentioned, the concept of reducing 
winter feeding after more than 100 years of the 
practice, and the associated behavioral 
conditioning of elk and bison to its presence, 
represents a formidable challenge that must be 
approached cautiously and systematically. The 
strategies discussed below have been developed 
in this context, with appropriate feedback 
mechanisms through rigorous monitoring and 
frequent evaluation.  Inability to meet this 
objective under the strategies presented here 
would trigger a thorough evaluation and 
development of more aggressive strategies. 
 
Chronic Wasting Disease 
The BEMP states that “If [CWD] infection is found, 
strategies from the state’s Chronic Wasting 
Disease Management Plan (WGFD 2006) will be 
implemented to reduce transmission (BEMP 
p.127). 
 
 
In 2014 WGFD began the revision process for the 
Wyoming CWD Management Plan (2006), which 
to date has not been completed.. WGFD has 
cooperated with federal agencies and other 
stakeholders to revise the plan, and NER and 
USFWS Region 6 Wildlife Health Office staff 
participated in several meetings associated with 
this effort.  One goal of the CWD Management 
Plan update is to develop specific management 
responses should CWD be detected on or 
adjacent to State or NER elk feedgrounds.  Early 
detection of CWD in the JEH is essential to ensure 
an effective management response. 
 
When completed, the State of Wyoming’s 
updated Chronic Wasting Disease Management 
Plan will be evaluated to determine if these new 
strategies will be implemented on the NER or if 
other strategies will be used. 
 
 
Since 1997 NER has cooperated with Wyoming 
Game and Fish Department (WGFD) to conduct 
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surveillance for CWD in the JEH unit. GRTE has 
also collaborated with WGFD to collect samples 
from the park’s elk reduction program and from 
road-killed cervids.   Although this effort indicates 
that CWD is not currently found in the JEH, 
continued surveillance at sample sizes sufficient 
to detect 1% prevalence with 95% confidence 
annually will be critical to ensure a timely 
management response and limit the long-term 
population effects of the disease (USFWS and 
NPS 2007).  Given that CWD has been detected 
within 40 miles of the JEH in moose, within 70 
miles in deer, and within 175 miles in elk, this 
level of surveillance is warranted.   
 
Winter Feeding 
Winter feeding actions that could be modified 
include starting date, ending date, and daily 
ration.  To modify elk and bison behavior in the 
long run, delaying initiation of feeding is likely to 
have the greatest impact by gradually 
conditioning them to expect feed later on 
average, with the desired outcome of building a 
cohort of animals that rely primarily on native 
winter range and are not food conditioned. To 
reduce supplemental feeding overall, ending 
feeding early would also help decrease the 
amount of feed provided per animal per year.  
Both would help decrease the total elk/bison fed 
days, the parameter we will use to measure 
progress toward reducing supplemental feeding.   

 
Initially, supplemental feeding will be delayed by 
approximately 2 weeks, depending on several 
variables (Table 4, Fig. 9).   Time of season could 
influence this interval, most likely shortening it as 
the feeding initiation date gets later.  During the 
last 20 years, feeding initiation dates, which have 
been based on forage availability, have varied 
from December 30 to February 28.  Delaying 
feeding by two weeks in January, for example, is 
likely to have fewer negative effectsbe more 
successful than doing so in February, when food 
stress and tendency for animals to move to 
private lands is greater.  Forage availability could 
also have an influence, particularly if a freeze 
thaw event resulted in an acute and large 

reduction in available forage.  Both time of 
season and forage availability considerations 
would be affected by the numbers of elk and 
bison on the NER.  And finally, the distribution of 
animals, particularly on private, livestock 
producing lands, would be considered. 
 
A primary concern of manipulating feeding is elk 
winter mortality, particularly among calves.  As 
food becomes limited in winter, calves are usually 
the first to experience nutritional deficit and 
winter mortality suffer because of being 
displaced by more dominant animals.  Monitoring 
programs will include measures of calf mortality 
and it will be an influencing parameter in 
feedback mechanisms.  The BEMP anticipated 
that elk mortality could increase from 1-2% 
overall to 1-5% (Appendix 1). 
 
Initially, the termination of feeding, which is now 
based on a snow cover index and subjective 
evaluation of available forage, will occur about a 
week earlier.  The combination of a 2 week delay 
in feed initiation and 1 week advance in 
termination would shorten the feeding season by 
3 weeks on average, or 32% based on an average 
feeding season length of 9.3 weeks from 1995-
2015. 
 
The AMSP winter feeding strategy would include 
the establishment of additional key forage index 
sites and on-going measurements at those sites 
throughout the winter. 
 
Harvest 
Currently the Jackson elk herd is at the Wyoming 
Game and Fish Commission established objective 
of 11,000 animals, which means there is less 
flexibility in manipulation of harvest regimes than 
there would be if the herd was above objective.  
Initially there would be little change in elk harvest 
programs on the NER, with the exception of 
allowing a limited number of any elk permits 
throughout the season, considering allowing bow 
hunting near developed areas (roads and 
buildings) and shifting the season about a week 
later (Table 4).  Allowing a limited number of any 
elk permits would be consistent with providing 
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sport hunting recreation on National Wildlife 
Refuges (citation, NWR system act) and the NER 
(citation, CMP?), and possibly encourage more 
hunters to participate in antlerless elk hunts.  
Monitoring programs and consideration of bull 
ratios in the GTNPGRTE summer segment (since 
most park bulls migrate to the NER) would help 
inform levels of take proposed.  Bow hunting in 
areas currently closed to firearms will likely 
increase harvest by eliminating “no-hunt” areas 
which can become sanctuaries for large numbers 
of elk. Shifting the hunt one week later is 
consistent with later migrations and will improve 
harvest effectiveness (Fig. 9). 
 
General elk harvest patterns in GTNPGRTE would 
continue to be based on need for harvest, 
summer segment population estimates, and 
mitigation for impacts on other resources and 
visitor activities.  
 
Elk herd population objectives are reviewed 
every five years by the Wyoming Game and Fish 
Commission and adjusted as necessary.  Serious 
consideration should be given to reducing the 
Jackson Elk Herd population objective.  Lowering 
the population would help compensate for 
reduced use of traditional native winter range 
and increased growth of short-distance migrants 
which has led to significant increases of winter 
elk concentrations on the NER.    
 
The annual fall/winter arrival of elk to the NER 
during the past several decades has been 
occurring progressively later.  This trend may 
necessitate extending the elk hunting season 
later into the year to achieve harvest objectives.    
 
Bison hunts on the NER (bison hunting is 
prohibited in GTNPGRTE) would see little initial 
change (Table 4).  Consideration would be given 
to later hunt end dates commensurate with 
delayed feeding, and possible escorted hunting in 
the South Unit to help with distribution or 
discouraging bison from attempting to leave the 
NER via the south boundary into the town of 
Jackson.  If progress toward reaching the herd 
objective of 500 animals continues and the 

objective is reached in the near future, WGFD  
will adjust harvest quotas in the context of the 
objective, as necessary, to address population 
changes through time.  State quotas will likely be 
reduced and management flexibility will increase. 
 
A cattle guard will be installed on the Refuge 
Road near the east end of Broadway Avenue to 
help prevent bison and elk herds from entering 
the Town of Jackson.  This will reduce the 
potential for dangerous human/wildlife 
interactions.  
 
Serious consideration should be given to reducing 
the bison herd population objective in the future.  
This would lower winter forage consumption on 
the NER and help reduce elk and bison winter 
concentrations.    
 
The current bison herd objective is “. . . maintain 
and ensure a genetically viable population of 
approximately 500 animals (five-year average), 
with as close to an even sex ratio as possible to 
maximize maintenance of genetic variation over 
time. . .” (BEMP p. 136).    
 
The Jackson bison herd is not considered part of 
the U.S. Fish and Wildlife Service’s meta-
population approach to bison conservation 
because of its high prevalence of brucellosis.  This 

 

Figure ?9. The percentage of elk that wintered 
on NER counted there on December 1, showing 
progressively later  annual fall/winter arrival of 
elk to the NER during the past several decades 
has been occurring progressively later.  This 
trend may necessitate extending the elk hunting 
season later into the year to achieve harvest 
objectives. 
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disease prevents the export of Jackson bison to 
other DOI conservation herds. 
 
The 500 bison population objective was set 
primarily to preserve existing genetic diversity 
assuming extremely limited natural genetic 
transfer with the Yellowstone or other DOI bison 
conservation herds.  Genetic diversity can be 
maintained for a Jackson bison herd less than 500 
if bison with desirable genetic diversity are 
periodically imported from other DOI bison 
conservation herds.  
 
Currently, the effectiveness of NER late-season 
harvest regimes is affected by December 1st 
winter closures immediately east of the refuge on 
BTNF lands.   Extensive elk telemetry data suggest 
that delaying the winter closures could aid elk 
management objectives.  NER officials will work 
with BTNF and WGFD officials to explore the 
possibility of allowing hunting in limited areas 
after December 1st in the future. 
 
Annual herd-wide population estimates, elk 
summer herd segment estimates in GRTE and 
NER, temporal and spatial harvest patterns, and 
animal-fed-days would be monitored, and the 
resulting information would be used to inform 
ongoing evaluation of adaptive elk and bison 
management harvest programs (Figs. 9 and 10). 
 
Hazing 
No change in hazing practices is anticipated 
initially under this adaptive management 
stepdown framework.   
 
Private Lands Mitigation 
Delaying the onset of NER feeding is likely to 
result in changes in bison and elk distribution 
(Appendix 1).  Some elk or bison may move to 
private lands in search of forage.  Of greatest 
concern is the potential for elk or bison to 
commingle with cattle of cow/calf operations, 
where brucellosis transmission could have 
considerable consequences, in the worst case 
requiring depopulation of the cattle herd.   
 

Several strategies would be employed to mitigate 
potential problems (Table 4), including providing 
incentives for non-breeding cattle operations 
(because brucellosis transmission to slaughter-
bound cattle is not economically important), 
increased fencing in some limited areas to 
separate elk/bison from livestock feed lines, haze 
elk/bison away from livestock feed lines and 
purchase private lands easements to prevent co-
mingling. A vital component in implementing 
these mitigation measures is to establish three 
seasonal Wildlife Conflict Technician positions 
which are supervised by the WGFD. These 
Technicians are also critical to the success of an 
expanded monitoring program vital to the 
AMPMSP (see Monitoring section below). 
 
A database will be established to track non-
agricultural conflicts on private lands to 
determine trends which will help evaluate the 
effectiveness of AMPMSP mitigation efforts.  
 
Preventing elk and especially bison from entering 
the Town of Jackson is essential in minimizing 
safety and private property conflicts.  Currently, 
bison are hazed northward when they drift south 
of Miller Butte.  A double cattle guard will be 
installed on the Refuge Road just north of 
Broadway Avenue.  This barrier is designed to 
prevent elk/bison from entering the Town of 
Jackson.    
 
Vegetation Restoration/Protection 
 
[NER and GTNPGRTE staff to draft material]The 
varied approaches to restore the Kelly Hayfields 
in GRTE (4,500 acres) was initiated in 2008 have 
been established through following 2 years of 
research and field studies (Money 2008) (20XX-
20XX).  Our approach to ecological restoration 
includes serial treatments to 1) remove non-
native species (e.g., herbicide application and 
prescribed burning); 2) seed native shrub, grass, 
and forb species; and 3) treat sunbsequent 
invasive plants by applying herbicides and, where 
appropriate, construct temporary fences to 
protect recently seeded pastures from 
colonization of non-native species and damage 
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from large herbivores during early phases of 
restoration.   
 
Of the 4,500 acres targeted for ecological 
restoration in the Kelly Hayfields of GRTE, 1,235 
acres within 7 pasture units are currently under 
restoration treatment being restoredand 3,265 
acres areremain non-native grass pasture (as of 
2016; Figure 9).  The non-native grass pastures 
are divided into X13 pasture treatment areas 
(Table X), and are projected will to be likely 
berestored by 2035XXXX.  As of 2016, 
approximately 745 acres are seeded with native 
vegetation, and 89 acreas are considered fully 
restored.    Maintenance of restored ecological 
conditions, however, will likely require 
management efforts in perpetuity to keep non-
native species from colonizing restored areas.  All 
1,235 acres that are underway toward ecological 
restoration are being monitored for native plant 
establishment, invasive plant infestations, 
including cheatgrass spread.  Park staff will 
continue to monitor and adaptively adjust 
treatments and restoration strategies according 
to our results.  
 
Objective: Maintain natural bull-to-cow ratios in 
park summer herd (Table 1). 
 
National Park Service management policy (NPS 
2006) provides guidance for maintaining naturally 
regulated wildlife populations, free from the 
impacts of humans, to the greatest extent 
possible.  The final BEMP identified a goal of 
maintaining park elk bull:cow ratios (a common 
way of expressing sex and age ratios in wild 
ungulate populations) near 35 adult bulls per 100 
adult cows, based on estimates of what this ratio 
would be in a herd free from the effects of 
human harvest.  The sex and age ratios of most 
North American elk populations are affected by 
sport hunting and herd managers generally 
maintain lower bull ratios.  
 
Harvest 
Based on bull ratios in the park summer herd that 
were chronically below 35 bulls:100 cows, permit 

types for the park’s elk reduction program (ERP)  
went to antlerless only in 2012.  ERP permit 
structures in the park will remain antlerless only 
unless the bull ratios consistently exceed 35:100 
cows.  Park and refuge officials will work together 
to support this goal, recognizing that bulls 
harvested on the NER are most likely from the 
park summer herd segment. 
 
A private lands Hhunting Ccoordinator Pposition,  
would be established and supervised by the 
WGFD, may be considered as need and 
opportunity arise.  This position would to 
promote and coordinate hunting activity focused 
on Southern Herd Segment harvest in and around 
private lands in the Spring Gulch Area north to 
Moose, WY (Hunt Area 78).    
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Figure 9.  Units and status for the Kelly Hayfields ecological restoration effort in Grand Teton National Park, March 2016.
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Table 4 [incomplete].  Comparison of current and adaptive primary management components and 
parameters. 

  
Action 

Current 
Management 

Adaptive 
Management 

Stepdown Plan 

  
Comments 

Winter Feeding:    
   Feed Pelleted alfalfa Pelleted alfalfa No change 
   Ration 8 lbs/day/elk 

20 lbs/day/bison 
8 lbs/day/elk 
20 lbs/day/bison 

No change, to 
minimize calf 
mortality  

   Start criteria:    
     Available standing forage 300 lbs/acre, as 

measured at traditional 
key index sites 

Generally 2 weeks 
later; index sites to be 
increased in number 
and distribution 

Influencing factors: 
- time of season 
- forage availability 
- numbers of elk/bison 
on NER 
- elk/bison distribution 

   End criteria:    
      Available forage Based on a snow cover 

index and subjective 
estimate of when 
residual or new forage 
is adequate 

Generally 1 week 
earlier 

 Development of more 
objective criteria for 
future implemen- 
tation ongoing 

Monitoring:     
  Animals on feed Mid-winter census Elk/bison fed days1  
  Proportion of JEH on NER 
  feed 

Mid-winter census Mid-winter census  

  Calf mortality threshold 2008-2015 Average: 
3.3% (range 1.1-9.0%) 

<= 10%  

  Elk/bison distribution - visual    
  Elk/bison distribution –  
  collars 

Almost no documented 
use of private lands 
during feeding 
operations 

Unknown, but likely 
higher use of private 
lands than current 
management 

 

  Elk Winter mortality (all age 
classes) 

2008-2015 Average: 
1.2% (range 0.6-1.9%) 

<=3%  

  Elk summer range segment 
  Proportions for NER 
wintering elk 

Approximately 
40% GTNP North of 
Moose 
35% South Snake River 
10%Gros Ventre/Flat 
Creek 
10% Teton Wilderness 
5% Southern 
Yellowstone1 

Unknown, but will be 
monitored based on 
summer distribution of 
radio collared elk 

 

    
Harvest, National Elk Refuge 
elk: 

   

   Frequency Annual Annual  
   Begin Date 2nd week October 3rd  week October Modified as necessary 
   End Date 2nd week December 3rd week December Modified as necessary 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, National Elk Refuge 
elk: 

   

  Refuge permit types - 1st week any elk 
- Antlerless only 
remainder of season 

- Primarily antlerless 
only  
- limited any elk 
permits throughout 
season 
 

 

   Access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

  Hunt area boundaries  Consider expanding to 
allow bow hunting near 
developed areas 

 

Harvest, National Elk Refuge 
bison: 

   

Frequency Annual Annual  
Begin date August 15th August 15th Modified as necessary 
End date 2nd or 3rd week January  Consider later dates as 

appropriate  
Modified as necessary 

structure As per WGFD  As per WGFD  
Refuge permit types Any bison or cow/calf 

per state license 
Any bison or cow/calf 
per state license 

 

access Restrict access to 
specific locations 

Restrict access to 
specific locations 

 

Hunt area boundaries Limited to north of 
Nowlin Creek area 

Consider escorted 
hunting in South Unit 
as needed 

Guided hunts in South 
Unit when authorized 

Harvest, Grand Teton NP elk:    
   Frequency As needed As needed  
   Begin Date 3rd week October 3rd week October Modified as necessary 
   End Date 2nd week December 2nd week December Modified as necessary 
   License types Antlerless only Antlerless only1  
   Special regulations: Cartridge limits Cartridge limits  
       Bear spray required Bear spray required  
 Hunter safety card 

required 
Hunter safety card 
required 

 

Harvest, Bridger-Teton NF, Elk 
Hunt Area 80: 

   

   Begin Date    
   End Date  December 15 Would require change 

in winter closure dates 
1Any elk licenses could be offered if bull ratios in the park consistently exceed BEMP criteria. 
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Table 4, continued.  Comparison of current and adaptive primary management components and parameters. 
  

Action 
Current 

Management 
Adaptive 

Management 
Stepdown Plan 

  
Comments 

Harvest, Elk Hunt Area 78    
   Structure   Changes at discretion 

of WGFD    License types   
    
Private Lands Mitigation:    
   Cattle commingling  Incentives for non-

breeding operation 
 

   Hay depredation  Increased fencing  
   Landscape damage    
   Easement acquisition    
    
Vegetation Restoration/ 
Protection: Elk Refuge 

   

    
Vegetation Restoration/ 
Protection: Grand Teton 

Herbicide treatments, 
prescribed burning, 
native seed 
propagation and 
planting, and 
protection and 
maintenance of 
restored pastures 

Same as Current 
Management for 
remaining non-native 
grasslands in Kelly 
Hayfields 
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Figure 910.  [example] Framework for delayed feeding strategy under and adaptive mManagement Stepdown 
Plan. 

 

Figure  110. [example] Framework for harvest strategy and adaptive under mManagement Stepdown Plan. 
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Strategies Considered But Rejected 
 
The BEMP considered several additional 
strategies for elk and bison management that, for 
a variety of reasons, were not selected for 
implementation in the preferred alternative and 
Record of Decision.  The agencies reconsidered a 

subset of these during the development of this 
AMPMSP (Table 5).  Since they were not part of 
the ROD, additional NEPA compliance would be 
necessary to incorporate any of them into this 
adaptive management stepdown plan, and thus 
they are not being considered at this time.   

 

MODELS OF SYSTEM DYNAMICS  
 
Models provide a simplified representation of the 
biological system being managed. Adaptive 
management uses models of the managed 
system to link the objective response (e.g., elk 
winter distribution) to changes in the system 
resulting from management actions (e.g., altered 
initiation and cessation of winter feeding). We 
will use modeling to quantify the effects of our 
management actions on 2 key repsonses of 
interest, elk distribution and winter elk calf 
mortality. 
 
Fig. 112 describes possible factors that affect 
winter elk distribution (the proportion of elk on 
NER feedgrounds versus native winter range). 

Models will be used to identify the relative 
influence of our principal management strategy 
(a reduction in feed season length) and other 
factors on winter elk distribution (Appendix 3).  
Over time this will allow us to assess whether 
changes in elk distribution were the result of our 
management actions or due to factors outside of 
our control.  
 
An increase in calf elk winter mortality is a 
potential result of reduced feed season length.  
Fig. 132 portrays factors that influence winter calf 
elk survival on NER.  
 

Table 5.  Strategies considered but rejected. 
Strategy Considered Reason Rejected 
Fertility control in elk Judged not reasonable or feasible in BEMP, primarily due 

to major technical, social, and financial hurdles1. For 
AMPMSP discussed primarily with regard to the difficult 
to harvest herd segment in Hunt Area 78 on private lands, 
where federal agencies have no jurisdiction.  

Fertility control in bison Impacts discussed at length in BEMP2. Not considered for 
AMPMSP because current hunting programs appear 
effective at slowly moving the herd toward the 500 
animal herd objective. 

Agency reduction of bison or elk Not considered necessary or desirable on federal lands 
because current hunting programs that utilize sport 
hunters are effective at meeting herd objectives. 

Altering rations of supplemental feed Rejected as a strategy because reducing daily feed ration 
below 8 lbs/elk would be enough feed to encourage elk to 
remain on NER but would result in unacceptably high elk 
calf mortality rates. 
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Models will be used to assess the effects of 
available forage on winter calf elk survival 
(Appendix 4).  Over time this will allow us to 
assess the effects of our principal management 
strategy (reducing feed season length) relative to 

winter elk calf survival. other factors on elk calf 
survival and potentially adjust our management 
actions based on model results. 
  

 
  

 

Figure 112.  Influence diagram depicting factors (including management actions) influencing outcomes 
identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray hexagons represent outcomes, 
rectangles represent management actions, rounded rectangles represent factors with numerical objectives, 
and ovals represent factors outside of management control. Bolded polygons and arrows represent outcomes 
and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) 
is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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MONITORING  
 
Feeding Initiation Monitoring 
 
NER uses weekly field estimates of the amount of 
forage available to elk to determine feeding 
initiation date.  Currently measurements are 
taken at key index sites representing areas 
preferred by elk on NER (see supplemental 
materials at end of this section).   These methods 
will be enhanced by 1) increasing the number of 
sampled sites to better represent the total 
amount of forage available to elk on the southern 
half of NER; 2) increasing the precision of 
estimates at each site by increasing the number 
of observers; and 3) extending the monitoring 
period later in the winter to assess the 
relationship between available forage and elk and 
bison distribution. 
 
To better represent the total amount of forage 
available on the southern half of NER, a 

subsample of current key index sites will be 
retained to facilitate comparison with historic 
data, but additional random sample sites 
stratified by elk habitat preference will be added.   
Historic elk distribution mapping and elk GPS 
collar data (NER unpublished data) suggest that 
the areas most preferred by elk on southern NER 
are associated with moderate to high forage 
production and green vegetation.  Because the 
distribution of forage production and greenness 
characteristics vary annually based on irrigation 
and precipitation patterns, we will annually map 
areas preferred and not preferred by elk and 
sample sites will be randomly selected within 
each of these mapped categories.   At least 3 
historic key index sites, 3 random sites in areas 
preferred by elk, and 3 sites in areas not 
preferred by elk will be sampled each week from 
late December through the initiation of 
supplemental feeding. 

 

Figure 123. Influence diagram depicting factors (including management actions) influencing bison and elk fed 
days on the National Elk Refuge (see text for description) and winter calf elk survival. Gray hexagons represent 
outcomes, rectangles represent management actions, rounded rectangles represent factors with numerical 
objectives, and ovals represent factors outside of management control. Bolded polygons and arrows represent 
outcomes and factors limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
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Currently the NER biologist is the only person 
trained in the techniques used to estimate 
available forage (see supplemental materials).  At 
least 2 additional personnel will be trained in 
these techniques.  This will provide a backup in 
the event of future personnel changes and will 
facilitate error estimates of the available forage 
measurements at each site.   
 
Currently NER and WYGFD biologists monitor 
available forage conditions at least weekly from 
late December until average available forage at 
key index sites nears the threshold level of 300 
lbs. per acre and feeding is initiated.  The 
principal AMPMSP strategy is to delay the 
initiation of supplemental feeding by 2 weeks 
after average forage production reaches the 300 
lbs. per acre level at key index sites.   Therefore 
the monitoring period will be extended to include 
the intervening 2 weeks.   
 
Proportion of Elk Wintering on NER 
 
A principal AMPMSP goal is to reduce the number 
of elk wintering on NER.  Our strategy will be to 
effect redistribution of elk to native winter range 
from NER over time via shortening the duration 
of the feed season, and thus slowly conditioning 
elk to seek food elsewhere.  As feeding periods 
are shortened, the probability of younger elk age 
classes discovering NER feedgrounds will be 
reduced, and, hypothetically, that proportion of 
the JEH that utilizes NER feedgrounds will decline 
over time. We will measure this effect by 
examining changes in the winter distribution of 
the JEH.  WGFD annual trend/classification count 
data provide a multi-year baseline data set to 
measure changes in the winter distribution of the 
JEH and categorizes observations by location.   In 
each year, we will calculate the proportion of 
total classified elk in the JEH that are classified on 
NER feedgrounds.  We will compare the 3-year 

running average post AMPMSP implementation 
to the pre-implementation baseline.  The 
pretreatment baseline will be comprised of data 
from 2008-2016, a time period that represents 
BEMP implementation prior to AMPMSP actions 
(Figure 13).   
 
Elk Fed Days and Bison Fed Days 
 
The BEMP and AMPMSP implicitly assume that 
the transmission rate and prevalence of elk and 
bison diseases are density dependent and 
positively correlated with the number of elk and 
bison utilizing feedgrounds and the number of 
days they are fed.  We further assume the 
variables elk-fed-eays (EFD) and bison-fed-days 
(BFD) are a proxy for these conditions. EFD and 
BFD will be calculated annually for each species 
based on the following formulas:  
 
 
 

 

Figure143. Proportion of the Jackson Elk Herd that was 
classified on NER feedgrounds in the period following 
implementation of the Bison and Elk Management Plan 
and prior to the implementation of the Adaptive 
Management Stepdown Plan (2008-2015).  These 
values represent the pretreatment baseline which will 
be compared to the 3 year running average post 
AMPMSP implementation. 
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EFD= ∑ Total elk counted on feed during daily 
feedground counts for duration of feed season 
 
BFD= ∑ Total bison counted on feed during daily 
feedground counts for duration of feed season 
  
Because EFD and BFD are influenced by feed 
season length and the number of animals on 
feed,  the AMSP strategy of delaying the initiation 
of supplemental feeding will inherently reduce 
the number of EFD and BFD through a reduction 
in average feed season length.  We believe that 
EFD will be further reduced by encouraging a 
greater proportion of the Jackson Elk Herd to 
winter on native winter range, thereby  reducing 
the number of elk occupying NER feedgrounds.  
We will evaluate changes in EFD and BFD by 

comparing the 3-year running average post AMSP 
implementation compared to mean EFD and BFD 
from 2008-2015.   The running average is an 
appropriate comparison because it will help 
account for wide annual variation in EFD and BFD 
associated with winter severity (Fig. 154) 
 
Elk Winter Mortality Monitoring 
 
NER has used consistent methods to monitor 
winter elk mortality since 1982.  Each winter NER 
biologists and other refuge staff conduct a survey 
of all non-hunting related winter elk mortalities 
that occur on NER from November through April.  
Mortalities are tallied by age/sex class and 
percent mortality is calculated using the 
corresponding number of elk classified on NER 
feedgrounds as the denominator.  We will 
continue to monitor elk winter mortality using 
the same methods post AMPMSP 
implementation, which will allow trend 
comparisons to the pre AMPMSP baseline (Figure 
15).  Under the AMPMSP framework, we believe 
the 3 year running averages for total and calf 
winter elk mortality will be within the range of 
variation exhibited by the pre AMPMSP baseline.  
Historic monitoring suggests that calf and total 
mortality are sensitive to winter severity and 
disease outbreaks, and that winter mortality 
occasionally exceeds >3% total mortality and 
>10% calf mortality.  Post AMPMSP mortality in 
excess of these levels may warrant shortening the 
2-week feeding initiation delay in subsequent 
years. 
 
Elk Collaring 
 
One of the AMSP’s principal strategies is to 
shorten the length of the feed season to 
encourage elk use of native winter range, but we 
anticipate that this strategy will also result in an 
increase in elk conflicts on surrounding private 
land in the town of Jackson and the Spring Gulch 
areas, potentially including large groups of elk.  
To quantify this effect and provide real time 
information to WGFD and NER managers to 
facilitate a response, we propose maintaining a 

 

 
 
Figure154. Elk Fed Days (EFD) and Bison Fed Days 
(BFD) in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management  
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average EFD and BFD post 
AMPMSP implementation. 
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sample of 50 GPS collars on elk that winter on 
NER throughout the AMPMSP implementation 
period.  Forty -five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  
This sample size will not be sufficient to detect all 
elk movements from NER to surrounding private 
lands, particularly movements by small groups of 
mature bull elk, but it will be sufficient to detect 
and quantify significant movements of 
cow/calf/yearling elk groups compared to pre-
AMPMSP baseline data.    
 
NER has elk GPS collar data available from the 
2008-2013, which represents the post BMP, pre 
AMPMSP baseline period.    We hypothesize that 
elk movements from NER to surrounding private 
lands will increase during the AMPMSP 
implementation period compared to the pre-
treatment baseline.  This will be tested by 
comparing the number of incidents that elk left 
NER for surrounding private lands (per elk/per 
year), and the proportion of elk GPS fixes on NER 
versus private lands during time periods of 
interest.  The principal time period of interest is 
late December-March because this represents 
the period after the NER elk hunting season, and 
prior to and during NER feeding operations.  This 

is the season when changes to the NER feeding 
program would be most likely to result in elk 
distribution changes. 
 
Fifty adult cow elk will be captured on NER 
feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with 
a 90 minute fix collection interval. Given 83% 
annual survival for adult cow elk in the Jackson 
Elk Herd (Cole and Foley et al. 2015) and 3 year 
collar life, approximately 10 additional elk will 
need to be collared each year in winter 2017 and 
2018 to maintain the 50 elk desired sample size.   
 
Ancillary data that will be collected and analyzed 
during the elk capture and collar data analysis 
process includes brucellosis seroprevalence, 
pregnancy rate, and elk summer range 
determination for comparison to the findings of 
Cole and Foley et al. (2015). 
 
Disease 
 
The primary purpose of limiting reliance on 
supplemental feeding is to reduce the prevalence 
of endemic elk and bison diseases and mitigate 
transmission risk associated with the introduction 
of novel diseases.  We hypothesize that 
brucellosis seroprevalence will decline post 
AMPMSP implementation.  There are no recent 
brucellosis seroprevalence data for elk on the 
National Elk Refuge, but >50 elk will be captured 
during elk collaring operations in winter 2016, 
and each elk will be tested for Brucellosis 
exposure.  The 2016 Brucellosis seroprevalence 
rate will be the pre-treatment baseline to 
evaluate post AMPMSP change.   
 
Chronic wasting disease (CWD) has been 
monitored in the JEH since 1997, and since 2008 
it has been monitored with sufficient sample size 
to detect 1% prevalence with 95% confidence.  
No CWD positive cases have been detected in the 
JEH, which given the long term persistence of the 
disease, provides overwhelming evidence that 
CWD is not currently endemic to the JEH. 
However, most evidence suggests that the 
distribution of CWD is increasing and that its 

 

Figure165. Total and calf elk winter mortality (%) on 
NER in the period following implementation of the 
Bison and Elk Management Plan and prior to the 
implementation of the Adaptive Management 
Stepdown Plan (2008-2015).  These values represent 
the pretreatment baseline which will be compared to 
the 3 year running average post AMPMSP 
implementation. 
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introduction to the JEH is inevitable.   Early 
detection is critical to ensure an adequate 
management response, and therefore ongoing 
monitoring at sample sizes sufficient to detect 1% 
CWD prevalence with 95% confidence is 
necessary.   CWD is sampled by testing tissues 
collected primarily from hunter harvested elk, 
and past experience suggests that 2 full time 
technicians working from September-December 

are necessary to ensure minimum sample size. 
Typical costs associated with 2 technicians are 
$32,000 per year. 

 

Data Collected for Modeling 

To facilitate modeling, we will collect data on the 
following associated variables (Table 6). The table 
lists variables and how they relate to our efforts 

Table  6.  Variables to be used in models to explain elk winter distribution in the Jackson Elk Herd and 
elk calf mortality on NER.  
VARIABLE SOURCE Elk Winter 

Distribution Model 
Elk Calf Mortality 
Model 

Proportion Jackson Elk 
Herd on NER 
Feedgrounds 

WGFD/NER Jackson Elk Herd 
February Classification Count 

Yes No 

Proportion Jackson Elk 
Herd from South Snake 
River summer segment 

Determined from elk GPS collar 
data for elk captured on NER  

Yes No 

Number of wolf packs 
in the Jackson Elk Herd 
unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated total wolf 
numbers in Jackson Elk 
Herd unit 

GTNP and WGFD wolf 
monitoring data 

Yes Yes 

Estimated number of 
wolves using NER in 
winter 

NER observations Yes Yes 

Total NER herbaceous 
forage biomass 

NER forage production survey 
data 

Yes Yes 

Snow Water Equivalent NOAA snowtell site data Yes Yes 
NER Winter elk 
Mortality (calf) 

NER winter elk mortality survey No Yes 

Snow Depth NOAA Snowtell sites and NER 
measurements  

Yes Yes 

Available Forage NER and GTNP monitoring in 
winter months 

Yes Yes 

NER Elk and Bison Fed 
Days 

NER feeding records and daily 
feedground estimates of elk and 
bison 

Yes Yes 

NER Feeding Start Date NER feeding records Yes Yes 
Gros Ventre Feeding 
Start date 

WGFD feeding records Yes No 

Elk Hunting Pressure by 
Hunt Area 

Estimated number of hunter 
days from WGFD completion 
reports 

Yes Yes 
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to use modeling to explain changes in elk 
distribution and elk calf mortality relative to our 
principal action of reducing feed season length. 

 

 
EVALUATION/FUTURE MANAGEMENT 
 
Modifying elk and bison behavior while reducing 
supplemental feeding will require a long-term, 
sustained commitment.  Change is unlikely to 
happen fast, and interpreting effects of adaptive 
management actions will be complicated by 
varying environmental conditions from year to 
year.  Consequently, we anticipate that the 
strategies outlined in this plan will be in place for 
a minimum of 5 years, after which an initial 
evaluation of the program will be made.  Actions 
completed each year, the results of monitoring 
programs, and any proposed changes in course 
will be presented in an annual adaptive 
management stepdown plan update/report, 
completed by NER staff by the end of March for 
the previous year.  
 
Consistent with objectives outlined in the BEMP, 
the long-term goal of this plan is reduce the 
reliance of bison and elk on intensive 
supplemental feeding, using adaptive 
management principles through a structured 
framework of management actions, to achieve a 
desired condition of animals relying 
predominately on native habitat on refuge, park, 
and forest lands, and on NER cultivated forage. 
But because there is no precedent for what this 
plan proposes, there are few responses to 
proposed management actions that can be 
predicted to a degree of certainty commensurate 
with establishing definable thresholds or other 
objective criteria for success in the short term.   
 
Factors that will be considered in evaluating the 
success of the program will include the trend of 
EFD and BFD, type and frequency of private lands 
conflicts, the proportion of the Jackson elk herd 
wintering on the NER, presence or absence of 
CWD and other infectious diseases, elk and bison 
population size and distribution, elk calf winter 
mortality, and public support. These are complex, 

dynamic, and interwoven components that, 
together with the management stepdown 
actions, make up the framework for decreasing 
reliance on supplemental feeding.  As such, the 
effects of changing biological, social, and political 
conditions on these components will be part of 
the evaluation process. 
 
In the context of this larger framework, however, 
we believe evaluation of the trend in EFD and 
BFD will be most important after the first 5 years 
of MSP implementation.  The direction and 
magnitude of the trend observed will provide a 
preliminary basis for evaluation and decisions 
about continued management actions. Initial 
success with reduced feeding will be associated 
with a declining trend, with greater magnitudes 
indicating higher degrees of success.  However, 
determinations of overall program success will 
necessarily include evaluation of all system 
components.  For example, gains in reduced 
feeding come could be accompanied by an 
increase in private land conflicts, which would 
affect overall success determinations.  While the 
overriding strategy will be to decrease feeding as 
aggressively as possible while gauging effects on 
other system components, overall measures of 
program success through time will necessarily 
involve a complex matrix of component 
evaluation.   These evaluations will be included in 
annual MSP reports. 
 
As proposed and new management strategies are 
implemented and evaluated under this plan, at 
some point in the future it may become apparent 
that meeting reduced feeding goals will not 
possible without reducing elk and/or bison 
population objectives.  Population objectives for 
both herds are set by Wyoming Game and Fish 
Commission and are evaluated regularly by 
WGFD personnel, including public review through 
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annual season setting meetings.  The BEMP 
supported the State herd objectives of 500 bison 
and 11,000 elk, and thus due to NEPA 
requirements any further consideration of 
reduced herd sizes by the NER or GRTE are 
beyond the scope of this plan.  However, WGFC 
changes to Jackson bison or elk herd objectives 
are not constrained by the BEMP.   
 

Investigating the potential effects of climate 
change on elk and bison management will also be 
important in the long-term.  During 
implementation of this plan, we will collect a 
variety of data that couldan be drawn upon for 
this purpose.   
 
 

 

PUBLIC OUTREACH AND EDUCATION  
The practice of winter feeding is inexorably 
woven into the historic fabric of Jackson Hole.  
Elk are identified with the rich and unique legacy 
for which Jackson Hole is known around the 
world.  De-emphasizing the supplemental feeding 
program will be a major paradigm shift for the 
residents of Jackson Hole, Teton County, and the 
State of Wyoming.   

 
An effective Public Outreach and Education 
program is essential for effective AMPMSP 
implementation.  The practice of feeding elk 

evokes passionate responses from those that 
oppose and those that support this practice.  The 
general public and especially key stakeholder 
groups must understand the biological needs for 
and strategies of the AMPMSP in order to gain 
general consent to modify longstanding elk/bison 
herd management methods.   
 
A detail communication plan to guide outreach 
and education efforts can be found in Appendix 3. 
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SCHEDULE 

 

 

Table 7.  Anticipated schedule of annual Adaptive Management Plan activities. 

Activity 

Month 

J F M A M J J A S O N D 

Elk and bison classification  x           

Irrigation      x x x x    

Forage estimates x x x x        x 

Etc…..             

[This table just for example.  We could do the same with longer term schedule using years instead of months at 
the top if desired/necessary.] 

 

 

Table 6.  Adaptive Management Plan proposed schedule. 
Action Date 

GPS Collar 30-40 elk prior to strategy implementation (Iridium platform) February 2016 

Public outreach and education March 2016 

Initiate private lands conflicts mitigation contacts/actions March 1, 2016 

Implement enhanced forage monitoring  March 1, 2016 

Initiate changes in supplemental feeding protocol January 2017 

Monitoring/Evaluation/Annual Report June 2017 
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BUDGET 

Table 8. [incomplete].  Estimated Adaptive Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, GS-7) 24,000 25,000 26,000 27,000 28,000 
     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal biot-techs 32,000 32,000 32,000 32,000 32,000 
     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium Platform $115,000 $25,000 $25,000 $25,000 $25,000 
Bison barrier at NER south entrance $80,000 $1,000 $1,000 $1,000 $1,000 
Adaptive Management Plan annual reporting $2,000 $2,000 $2,000 $2,000 $2,000 
Private lands:      
     Easements / Acquisition      
     Damage reimbursements (Wyoming)      
     Conflict mitigation coordination (Wyoming) $91,000 $91,000 $91,000 $91,000 $91,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE portion) $5,000 $5,000 $5,000 $5,000 $5,000 
     Hunter harvest      
     Harvest age distribution      
     Transition range forage production/utilization      
Vegetation Restoration/Protection      
     Monitoring 16,0000 16,000 18,000 2018,000 2012,000 
     Temporary bison fencing 24,000   40,000  
     Temporary fence maintenance 6,000 8,000 8,000 64,000 10,000 
     Hayfields restoration 84,000 70,000 70,000 9031,000 90,000 
     Exotic plant mitigation 50,000 52,000 46,000 6032,000 6616,000 
     Seed propagation    94,000 66,000 
Elk Reduction Program (subject to annual review)      
     Hunter harvest      
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring      
     Law Enforcement and Visitor Protection      

Subtotal      
Wyoming Game and Fish Department:2      
Private lands:       
     elk harvest coordination      
     Easements / Acquisition      
     Damage reimbursements      
     Conflict mitigation coordination      

Add dditi l li  d t i   d d 
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APPENDIX 1.  Summary of primary potential impacts associated with reduced supplemental feeding, 
as identified in alternative 4 environmental consequences section of the Final Bison and Elk 
Management Plan/Environmental Impact Statement (USFWS and USNPS 2007). 

Populations 

• Jackson elk herd objective of 11,000 would be maintained. 
• New Jackson bison herd objective of 500 established. 

Winter Feeding 

• Supplemental feeding could be delayed or could occur earlier compared to current practices. 
• Changes [to feeding program could] include alterations in the timing of feeding and providing 

supplemental feed in fewer years. 
• Ration or pellet composition might need to be changed. 
• Supplemental feeding would be initiated according to established criteria, including pre-winter 

forage production, assessments of forage utilization (done jointly by WGFD and NER personnel), 
elk condition and movements, and potentially on the January 1 index of winter severity 
calculations for elk (Farnes, Heydon, and Hansen 1999). 

• Mechanical means could be used to increase forage access for elk after snow crusting events. 
• Changes in the refuge supplemental feeding program could begin to affect elk nutrition 

(negligible adverse effect on NER elk from lower nutrition). 
• Displacement of elk by bison during competition for standing forage would decrease as the 

bison herd is reduced.  
• Aggressive social interactions involving competition for food among elk and bison would 

increase overall as feeding periods are reduced. 

Winter Distribution 

• Elk densities on the NER would decline due to more reliance on standing forage and wider 
distribution. 

• Elk use of lands surrounding the NER would increase, including: 
o USFS lands east of the NER 
o Gros Ventre feedgrounds possibly 
o Southern GTNPGRTE 
o State feedgrounds south of the NER 

• Most of winter distribution shift would involve elk in the Yellowstone, Teton Wilderness, and 
Gros Ventre segments. 

• As ungulate numbers decreased and supplemental feeding was reduced, competition and 
aggressive social interactions on the refuge would also be reduced. 

• Elk and bison distribution would increase as the animals relied more on native winter range. 
• Fewer animals would be present on the refuge. 

Mortality 

• As supplemental feeding is reduced, natural factors such as climate and native forage availability 
would have a greater influence on numbers, movements, distribution, and mortality. 

• More elk would be subject to natural factors affecting mortality, including loss of body 
condition, predation, and starvation. 

• Increased mortality on and off the refuge would mainly affect older elk and calves, and some 
prime bulls entering the winter energetically stressed due to rut activities. 
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• Late winter calf ratios could decrease as a result of higher winter calf mortality 
• Average winter mortality on the refuge would increase from 1%–2% annually to an estimated 

1%–5%. 
• Overall, a higher total winter mortality rate of approximately 5% could be expected. 

Disease 

• Reductions in supplemental feeding or elk numbers would reduce the potential for impacts due 
to tuberculosis, septicemic pasturelosis, and CWD. 

• The health and sustainability of the Jackson elk herd would be increased gradually as 
supplemental feeding was reduced and there was greater reliance on standing forage and wider 
ungulate distribution. 

• Health and sustainability of the Jackson elk herd would be enhanced in the long term. 
• Wider distribution of elk would result in moderate reductions in both the prevalence and 

potential transmission of brucellosis, as well as potential for spread of diseases not yet in the 
population. 

Private Lands 

• The agencies would work closely with the WGFD and landowners, including livestock producers, 
to coordinate actions that would prevent conflicts due to elk dispersal and to defray costs of 
managing potential conflicts. Preventing access to food/hay rewards on private lands would be 
vital for effective management. 

• Private land conservation easements within NER boundaries would promote wider distribution.  
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APPENDIX 2.  Monitoring Supplemental Materials: Feeding Initiation Methods 
 

At each sample site, 10 subplots will be measured at every 5 steps along the random bearing 
determined for each site.  At each subplot a 13.27” diameter metal sampling ring will be placed on the 
ground. The amount of forage available to elk within the sampling ring (dry weight in grams) will be 
visually estimated.  The 13.27” diameter subplot allows easy conversion from grams to lbs. per acre 
(each gram is equivalent to 100 lbs. per acre). During annual forage production sampling, refuge 
biologist Eric Cole has made approximately 1,000 of these visual estimates per year for 17 years, and 
33% of Cole’s estimates have been verified by clipping and weighing.  Therefore, Cole will be the 
principal estimator, but additional personnel will be trained in these techniques to provide redundancy 
in the event of personnel changes, and to increase the number of observers to facilitate estimation of 
error. 

Estimating available forage within the sample ring at each subplot is relatively straightforward when 
snow cover is limited, but estimating how much of the forage is accessible to elk when snow is dense, 
deep and crusted can be subjective.  To decrease the subjectivity of the estimation process, if the area 
under the sample ring is covered with snow, only forage that can be exposed with a gloved hand will be 
included in the estimate of available forage.  Forage that is fouled with manure and/or flush with the 
ground due to trampling and/or encrusted in ice will not be included in the estimate of available forage. 

At each subplot the estimate of available forage (dry weight g) will be converted to an equivalent 
lbs./acre value (1 gram=100 lbs./acre).   The arithmetic mean of available forage (lbs./acre) for the 10 
subplots provides an estimate of available forage for each index site.  There are 3 sample site categories: 
1) Historic  Key Index Sites that have been used since 2007, 2) New randomly selected sites within areas 
preferred by elk, and 3) New randomly selected sites in areas not preferred by elk.  Historic key index 
sites were not randomly selected, but were instead selected to represent areas most preferred by elk on 
the south end of NER.  These were the sites used to determine when supplemental feeding would be 
initiated from 2007 until the implementation of the AMPMSP.  To facilitate comparison with pre-
AMPMSP data, we will continue to use mean lbs. per acre across historic key index sites to determine 
the 300 lbs. per acre threshold.  However, post AMPMSP implementation we will delay feeding initiation 
by 2 weeks once the 300 lbs./acre level has been reached.  We will concurrently sample at randomly 
selected sites stratified on an annual basis between areas highly preferred and not highly preferred by 
elk.  This will enable us to quantify the relationship between mean forage availability at historic key 
index sites and random sites over time. 
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APPENDIX 3.  Communication Plan 
 
Communication Goals 
 
Prior to the Adaptive Management Stepdown Plan’s Implementation 
 
• Utilize a variety of outreach methods to inform the public on the goals and timing of the Adaptive 

Management Stepdown Plan  implementation and possible effects on wintering herds. 
• Utilize a variety of outreach methods to inform the public on public comment opportunities. 
• Identify and coordinate key messages and outreach with USFWS regional and national offices, State and 

federal agency partners, non-profits, elected officials, and other identified audiences. 
 
During the Adaptive Management Stepdown Plan’s Implementation 
 
• Continue to utilize a variety of outreach methods to describe current management actions as well as 

measurable and noticeable changes on the landscape, in animal behavior, or in animal health. 
• Provide a comprehensive overview of the Adaptive Management Stepdown Plan by providing links and 

references to previous outreach and background information. 
 
Communication Objectives 
 
• Work with current media contacts to promote news of the Adaptive Management Stepdown Plan via 

print, radio, Web, and social media platforms. 
• Utilize new media and social media tools to provide information on why the Adaptive Management 

Stepdown Plan was developed, what public comment opportunities exist, and how the plan is being 
implemented. 

• Plan, coordinate, and execute public meetings to allow for public comment and questions on the plan. 
• Develop and provide methods for the public to submit written comments on the Adaptive 

Management Stepdown Plan. 
• Monitor print media on Refuge elk and bison management to see how Adaptive Management 

Stepdown Plan objectives and reactions are being portrayed to the public. 
 
Current Outreach Resources 
 
• National Elk Refuge web site 
• National Elk Refuge news release list 
• (approximately  300 contacts) 
• National Elk Refuge Twitter site (1,039 followers) 
• Bison and Elk Management Plan web site (http://www.fws.gov/bisonandelkplan/) 
• Space for an 11” x 17” poster in the Visitor Center on Refuge management topics 
• Display panels in the Visitor Center theater for temporary displays 
 
Available Supporting Outreach Resources 
 
• USFWS Mountain–Prairie External Affairs staff 
• USFWS Mountain–Prairie web site, including the 

http://www.fws.gov/bisonandelkplan/)
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• “Top Stories” feature 
• USFWS Mountain–Prairie Twitter site USFWS Mountain-Prairie Region Facebook page 
• USFWS National Wildlife Refuge System 
• Facebook page 
• USFWS Facebook page 
 
Previous Outreach Efforts 
 
• NER routinely writes and disseminates news releases on Refuge management activities, including the 

Comprehensive Conservation Plan, supplemental feeding, herd health monitoring, and forage 
production.  

• Post the above news stories as Content. 
• Management System (CMS) articles. 
• Post CMS news story promos so they prominently appear on the home page, linking readers to the 

articles. 
• Send out Twitter messages linking viewers back to the news stories. 
• Prepare, upload and provide links to Adobe PDF versions of news stories with addtional photos where 

additonal images are available and/or help understand or visualize the content. 
• Utilized the Conservation link on the web Content 
• Management System to post information about 

the Bison and Elk Management Plan and the draft Comprehensive Conservation Plan. 
• Retained and provided a link to the original Bison and Elk Management web page (http://www.fws. 

gov/bisonandelkplan/) that was developed during the planning process. The web site includes links to 
the Final Plan/EIS, Record of Decision, Federal Register Notice of Availability for both the Record of 
Decision and Final Plan/EIS, associated news releases, public meeting highlights, and other related 
documents. Note: the National Elk Refuge does not manage the site. 

 
Additional Outreach Opportunities 

 
• Public meetings in Jackson and other identified locations. 
• Service produced video; video could be posted to the National Elk Refuge’s multimedia web page, or 

USFWS Mountain–Prairie home page “Top Video” feature. 
• Live radio interview on KHOL (Jackson, WY radio) 
• Wyoming Public Radio interview with Refuge management staff 
• Interviews with local print media sources 
• Updates at community leader meetings such as Rotary Club, Jackson Hole Chamber of Commerce board 

meetings, and interagency breakfast meetings (with Federal agencies and local elected officials). 
 
Target Audiences 
 
Internal 
• Regional and National USFWS Leadership 
• Refuge permanent staff 
• Refuge seasonal staff 
• Refuge volunteers 
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External 
• Congressional representatives 
• State of Wyoming leadership 
• Federal agency partners, particulary Grand Teton National Park and the Bridger–Teton National Forest 
• Wyoming Game & Fish Department 
• Other NER partners, including county and town agencies and local nonprofit organizations 
• Local elected officials 
• Private landowners in proximity to the National 
• Elk Refuge or neighboring Federal lands 
• Tribes 
• Local and state media 
• Local public 
 
Key Outreach Topics 
 
• Overview of BEMP objectives 
• Strategy to change elk/bison behavior 
• Threat of disease 
• Natural mortality rates 
• Anticipated winter distribution changes for bison/elk 
• Mitigate negative effects on private lands 
• Change elk behavior and distribution while avoiding increased mortality. 
• Explain the historic reasons a supplemental feeding program began and why it was continued.   
• Explain the NER’s limited large ungulate carrying capacity and the disproportionate impact of bison 

on available forage; 3 elk = 1 bison. 
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APPENDIX 4.  Models 

Elk winter distribution model 
 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to influence elk 
winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). A GLMM can account 
for a proportional response variable (i.e., constrained to the interval 0–1) using a log link and binomially-
distributed errors. A GLMM also includes fixed and random effects, with the latter capturing residual 
model variance otherwise not explained by fixed effects. Year will be including as a random effect, 
providing several benefits. First, we don’t assume years are independent and comprise all of the factor 
levels of interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless of fixed 
effect influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year effects (Kéry 
2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter distribution 
(Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡 + 
𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝑆𝑆𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 
where the random intercept and residual model variance are 
 
𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0

2 ), and 
 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
 
Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) proportion of 
the JEH that are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter 
range (WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water equivalent on 1 
January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Elk calf winter survival and forage deficits 
 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage biomass 
for the NER (sum of predictions for 30 × 30 m cells). These predictions account for snow conditions using 
a proxy of SWE and decrement total available biomass by 35% to account for unpalatable plants within 
the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action influencing 
calf survival is supplemental winter feeding. Current winter feeding initiation criteria lead to calf survival 
generally higher than in unfed populations. Proposed feeding initiation criteria will result in later 

Comment [WJ15]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ16]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 

Comment [WJ17]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ18]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ19]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD20]: Need a citation here. 
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initiation of supplemental feed, which will be most influential to calf survival. There is currently little 
understanding regarding the relationship between initiation of winter feeding and calf survival, except 
that current feeding initiation criteria result in high calf survival. We believe a threshold level of 
available forage at initiation of winter feeding exists such that winter calf survival reaches an asymptote. 
Below this threshold, calf survival is hypothesized to decline quickly with reductions in available forage 
at winter feeding initiation. Available forage at the initiation of winter feeding will be related to on elk 
calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum calf survival 
is a, and b represents the value of available forage to an individual when survival is 50% of a (Hilborn 
and Mangel 1997).  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially sensitive 
proxy for this concept. It is assumed that a forage deficit for calves would occur at a point on the curve 
of the relationship between calf survival and available forage at initiation of supplemental feeding. 
Modeling the response of winter calf elk survival to changes in feeding initiation criteria facilitates our 
ability to maximize the influence of feeding initiation criteria on winter distribution while minimizing the 
likelihood of a large mortality event.   
 

 
 Hypothesized relationship between winter survival of elk calves and per capita available forage at initiation of 
winter feeding on the National Elk Refuge.  
 

 

 





Daily measurements taken at NER headquarters snow stake.  Measuring stake is attached to 7th refuge fence post from the northwest
corner of the headquarters compund.  The stake faces Eric Cole's office window and can be read using binoculars.
A water guage was used for a snow stake. Units are in tenths of feet with subdivisons at 0.02 feet
Note snow pack was sporadic and shallow prior to 12/27/07
DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments
12/27/2007 12:00 0.30 3.60 No persistent snow pack prior to this date
12/28/2007 8:10 0.30 3.60
12/29/2007 9:30 0.32 3.84 Snowing at observation
12/30/2007 11:45 0.40 4.80 Windy, significant drifting
12/31/2007 8:15 0.32 3.84

1/1/2008 12:23 0.32 3.84
1/2/2008 8:30 0.32 3.84 clear, cold
1/3/2008 11:00 0.32 3.84 clear, cold
1/4/2008 9:00 0.32 3.84
1/5/2008 9:30 0.80 9.60 Snowing at observation
1/6/2008 10:15 0.74 8.88
1/7/2008 13:00 0.72 8.64
1/8/2008 10:00 0.70 8.40 Snowing at observation
1/9/2008 8:30 0.72 8.64

1/10/2008 8:00 0.66 7.92 Windy, significant drifting
1/11/2008 8:00 0.72 8.64
1/12/2008 7:30 0.72 8.64
1/13/2008 7:30 0.70 8.40
1/14/2008 12:30 0.70 8.40 Feeding start date
1/15/2008 10:30 0.72 8.64 Windy, significant drifting
1/16/2008 11:00 0.68 8.16
1/17/2008 13:30 0.70 8.40 Snowing at observation
1/18/2008 15:00 0.74 8.88
1/19/2008 12:00 0.78 9.36
1/20/2008 15:00 0.72 8.64 Windy, significant drifting
1/21/2008 10:00 0.76 9.12
1/22/2008 10:31 0.76 9.12
1/23/2008 9:30 0.74 8.88
1/24/2008 12:00 0.74 8.88
1/25/2008 12:30 0.80 9.60 Snowing at observation
1/26/2008 13:00 0.78 9.36 warm
1/27/2008 16:00 0.78 9.36 Snowing at observation
1/28/2008 11:00 1.06 12.72 Snowing at observation
1/29/2008 8:30 1.02 12.24 Windy, significant drifting
1/30/2008 8:00 1.00 12.00 Windy, significant drifting
1/31/2008 13:30 0.98 11.76 Snowing at observation

2/1/2008 13:30 0.94 11.28 Windy, significant drifting
2/2/2008 15:00 0.94 11.28
2/3/2008 13:00 1.00 12.00 Snowing at observation
2/4/2008 16:00 1.12 13.44
2/5/2008 9:30 1.10 13.20
2/6/2008 8:00 1.10 13.20 Snowing at observation
2/7/2008 13:00 1.02 12.24 Windy, significant drifting
2/8/2008 13:30 1.14 13.68 Windy, significant drifting



2/9/2008 13:30 1.14 13.68 Windy, significant drifting
2/10/2008 13:00 1.08 12.96 warm
2/11/2008 11:30 1.06 12.72
2/12/2008 17:00 0.98 11.76 warm
2/13/2008 10:00 1.10 13.20 Snowing at observation
2/14/2008 13:00 1.00 12.00 Windy, significant drifting
2/15/2008 11:45 1.00 12.00 clear, cold
2/16/2008 7:15 1.02 12.24 Snowing at observation
2/17/2008 12:30 1.08 12.96
2/18/2008 12:00 1.06 12.72
2/19/2008 8:00 1.02 12.24
2/20/2008 8:30 1.02 12.24
2/21/2008 11:30 1.02 12.24 clear, cold
2/22/2008 13:00 1.04 12.48
2/23/2008 12:30 1.10 13.20
2/24/2008 12:15 1.62 19.44 Snowing at observation
2/25/2008 16:45 1.46 17.52 warm
2/26/2008 7:30 1.40 16.80
2/27/2008 13:30 1.32 15.84
2/28/2008 12:30 1.28 15.36
2/29/2008 12:30 1.20 14.40

3/1/2008 13:30 1.18 14.16 Snowing at observation
3/2/2008 12:00 1.24 14.88
3/3/2008 16:00 1.24 14.88
3/4/2008 10:30 1.36 16.32
3/5/2008 7:30 1.34 16.08
3/6/2008 11:30 1.30 15.60
3/7/2008 11:00 1.30 15.60
3/8/2008 11:30 1.28 15.36
3/9/2008 12:30 1.26 15.12

3/10/2008 11:00 1.26 15.12
3/11/2008 7:45 1.24 14.88
3/12/2008 7:45 1.20 14.40
3/13/2008 13:15 1.16 13.92 precip snow but warm enough to melt 
3/14/2008 11:45 1.34 16.08
3/15/2008 11:45 1.26 15.12
3/16/2008 13:00 1.24 14.88
3/17/2008 13:00 1.22 14.64
3/18/2008 11:45 1.24 14.88
3/19/2008 8:30 1.22 14.64
3/20/2008 13:00 1.06 12.72
3/21/2008 12:30 1.00 12.00 Snowing at observation
3/22/2008 11:15 0.98 11.76 clear, cold
3/23/2008 12:00 0.96 11.52
3/24/2008 16:30 0.86 10.32 precip snow but warm enough to melt 
3/25/2008 8:00 0.90 10.80 Snowing at observation
3/26/2008 9:00 1.20 14.40 Snowing at observation
3/27/2008 9:45 1.06 12.72 Snowing at observation
3/28/2008 9:45 1.02 12.24 clear, cold



3/29/2008 10:00 1.08 12.96 Snowing at observation
3/30/2008 17:00 1.00 12.00
3/31/2008 17:00 0.98 11.76

4/1/2008 8:15 0.98 11.76 clear, cold
4/2/2008 7:30 0.94 11.28 clear, cold
4/3/2008 10:15 0.98 11.76
4/4/2008 9:30 0.90 10.80 clear, cold
4/5/2008 18:20 0.94 11.28 clear, cold
4/6/2008 18:15 0.86 10.32 overcast, mild
4/7/2008 10:00 0.92 11.04
4/8/2008 9:30 0.88 10.56
4/9/2008 9:30 0.84 10.08

4/10/2008 10:00 0.72 8.64
4/11/2008 9:30 0.66 7.92
4/12/2008 18:45 0.42 5.04 warm
4/13/2008 10:45 0.40 4.80
4/14/2008 11:45 0.20 2.40 warm
4/15/2008 8:00 0.00 0.00 no snow at stake but patches of dense snow remain adjacent
4/16/2008 9:00 0.02 0.24
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NER Headquarters Snow Stake Winter 2007-2008 



DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments
10/12/2008 11:30 0.40 4.80 Wet heavy snow, warm
10/13/2008 11:00 0.26 3.12
10/14/2008 9:00 0 0.00
10/15/2008 9:00 0 0.00
10/16/2008 9:00 0 0.00
10/17/2008 9:00 0 0.00
10/18/2008 9:00 0 0.00
10/19/2008 9:00 0 0.00
10/20/2008 9:00 0 0.00
10/21/2008 9:00 0 0.00
10/22/2008 9:00 0 0.00
10/23/2008 9:00 0 0.00
10/24/2008 9:00 0 0.00
10/25/2008 9:00 0 0.00
10/26/2008 9:00 0 0.00
10/27/2008 9:00 0 0.00
10/28/2008 9:00 0 0.00
10/29/2008 9:00 0 0.00
10/30/2008 9:00 0 0.00
10/31/2008 9:00 0 0.00
11/1/2008 9:00 0 0.00
11/2/2008 9:00 0 0.00
11/3/2008 9:00 0 0.00
11/4/2008 9:00 0 0.00
11/5/2008 7:00 0.06 0.72
11/6/2008 8:00 0 0.00
11/7/2008 8:00 0 0.00
11/8/2008 8:00 0 0.00
11/9/2008 8:00 0 0.00

11/10/2008 8:00 0 0.00
11/11/2008 8:00 0 0.00
11/12/2008 8:00 0 0.00
11/13/2008 8:00 0 0.00
11/14/2008 8:00 0 0.00
11/15/2008 8:00 0 0.00
11/16/2008 8:00 0 0.00
11/17/2008 8:00 0 0.00
11/18/2008 8:00 0 0.00
11/19/2008 8:00 0 0.00
11/20/2008 8:00 0 0.00
11/21/2008 8:00 0.02 0.24
11/22/2008 8:30 0 0.00
11/23/2008 8:30 0 0.00
11/24/2008 8:30 0 0.00
11/25/2008 8:30 0 0.00
11/26/2008 8:30 0 0.00
11/27/2008 8:30 0 0.00
11/28/2008 8:30 0 0.00
11/29/2008 8:30 0 0.00
11/30/2008 8:30 0 0.00
12/1/2008 8:30 0 0.00



12/2/2008 8:30 0 0.00
12/3/2008 8:30 0 0.00
12/4/2008 8:30 0 0.00
12/5/2008 8:30 0 0.00
12/6/2008 8:30 0 0.00
12/7/2008 8:30 0 0.00
12/8/2008 8:30 0.28 3.36
12/9/2008 8:20 0.18 2.16

12/10/2008 8:15 0.02 0.24
12/11/2008 8:30 0 0.00
12/12/2008 . . 0.00 value estimated
12/13/2008 11:25 0.30 3.60
12/14/2008 . . 2.50 value estimated
12/15/2008 7:45 0.14 1.68
12/16/2008 8:55 0.18 2.16
12/17/2008 7:55 0.18 2.16
12/18/2008 7:45 0.18 2.16
12/19/2008 . . 2.50 value estimated
12/20/2008 . . 2.50 value estimated
12/21/2008 15:10 0.32 3.84
12/22/2008 7:45 1.00 12.00
12/23/2008 14:45 0.88 10.56 wind last night
12/24/2008 11:45 0.82 9.84 strong wind at time of o
12/25/2008 11:30 1.04 12.48 snowing and blowing h   
12/26/2008 13:00 1.32 15.84
12/27/2008 11:00 1.20 14.40
12/28/2008 12:00 1.06 12.72 snowing and blowing h   
12/29/2008 9:00 0.94 11.28 light rain, 40F
12/30/2008 8:15 0.80 9.60
12/31/2008 9:00 0.78 9.36

1/1/2009 14:30 0.86 10.32 snowing and blowing h   
1/2/2009 8:00 0.86 10.32 light rain, 40F
1/3/2009 11:15 0.80 9.60 cold
1/4/2009 16:15 0.78 9.36 sub zero F, clear cold
1/5/2009 8:00 0.78 9.36 light snow but sub-zero 
1/6/2009 8:00 0.82 9.84 overcast 20 F
1/7/2009 8:00 0.96 11.52 snow last night, light ra    
1/8/2009 8:00 0.88 10.56 warm continues
1/9/2009 7:45 0.80 9.60 overcast 20 F

1/10/2009 15:15 0.76 9.12 mostly cloudy 25F
1/11/2009 15:00 0.76 9.12
1/12/2009 7:30 0.78 9.36 overcast ~30 F
1/13/2009 8:15 0.76 9.12 mostly cloudy 25F
1/14/2009 9:44 0.74 8.88 partly couldy 20F
1/15/2009 8:00 0.74 8.88 mostly cloudy 20F
1/16/2009 8:00 0.74 8.88 light ice fog 5F
1/17/2009 11:45 0.80 9.60 accumulated ice fog, s    
1/18/2009 12:30 0.78 9.36 sunny,inversion 10 F
1/19/2009 12:30 0.78 9.36 sunny,inversion 10 F
1/20/2009 8:00 0.78 9.36 inversion -5F
1/21/2009 9:24 0.78 9.36 ice fog, inversion contin  
1/22/2009 8:45 0.78 9.36 inversion -5F



1/23/2009 7:30 1.02 12.24 light snow, no wind, 22 
1/24/2009 13:00 1.24 14.88 snowing, no wind, 25 F
1/25/2009 12:15 1.28 15.36 cloudy, 35F
1/26/2009 8:00 1.38 16.56 light snow, 10 F
1/27/2009 7:30 1.36 16.32 FEEDING START DAT    
1/28/2009 7:30 1.38 16.56 snow and wind, 20F
1/29/2009 7:30 1.30 15.60 windy, overcast 15 F
1/30/2009 7:30 1.28 15.36 15 F
1/31/2009 7:30 1.24 14.88 light ice fog 5F
2/1/2009 7:30 1.22 14.64 clear, 5F
2/2/2009 7:15 1.20 14.40 overcast, 20F
2/3/2009 7:15 1.18 14.16 clear, 5F
2/4/2009 15:30 1.18 14.16 partly couldy 20F
2/5/2009 13:15 1.18 14.16 inversion 15F
2/6/2009 11:45 1.20 14.40 light snow, 28F
2/7/2009 7:15 1.18 14.16 partly couldy 10F
2/8/2009 14:15 1.20 14.40 cloudy, 25F
2/9/2009 7:15 1.18 14.16 overcast, 20F

2/10/2009 7:15 1.22 14.64 overcast, 20F
2/11/2009 11:00 1.20 14.40 light snow, 15F
2/12/2009 12:45 1.18 14.16 partly cloudy, 20F
2/13/2009 14:45 1.20 14.40 clear, 15F
2/14/2009 13:30 1.20 14.40 clear, 15F
2/15/2009 14:15 1.22 14.64 high clouds, 30F
2/16/2009 14:15 1.22 14.64 high clouds, 20F
2/17/2009 18:00 1.32 15.84 Snowy today and warm    
2/18/2009 14:15 1.28 15.36 partly sunny, 35F
2/19/2009 14:00 1.24 14.88 partly sunny, 35F
2/20/2009 11:15 1.20 14.40 cloudy 30F
2/21/2009 8:00 1.20 14.40 clear 0F
2/22/2009 13:00 1.20 14.40 overcast, 20F
2/23/2009 12:00 1.28 15.36 light snow, 30F
2/24/2009 12:45 1.14 13.68 mostly cloudy 42F
2/25/2009 13:15 1.16 13.92 Wet heavy snow, warm
2/26/2009 12:45 1.20 14.40 snowing, 32F
2/27/2009 12:45 1.32 15.84 sunny, 30F
2/28/2009 13:00 1.28 15.36 sunny 12F
3/1/2009 13:15 1.26 15.12 high clouds, 28F
3/2/2009 15:30 1.16 13.92 Cloudy 40F
3/3/2009 13:30 1.08 12.96 cloudy 50F
3/4/2009 13:15 1.00 12.00 snow showers, 40F
3/5/2009 10:15 0.98 11.76 light snow and windy, 2
3/6/2009 12:15 0.98 11.76 snow showers, 25F
3/7/2009 14:15 1.00 12.00 sunny 30F
3/8/2009 14:00 0.98 11.76 snow showers, very wi  
3/9/2009 13:00 1.00 12.00 high clouds, 30F

3/10/2009 13:45 1.00 12.00 light snow, very windy, 
3/11/2009 16:30 1.00 12.00 sunny, 30F
3/12/2009 12:00 1.00 12.00 sunny, 20F
3/13/2009 12:15 1.00 12.00 sunny, 20F
3/14/2009 13:15 1.00 12.00 sunny, 25F
3/15/2009 14:15 1.00 12.00 cloudy, windy, 38F



3/16/2009 13:00 0.94 11.28 light rain, windy, 40F
3/17/2009 13:15 0.72 8.64 cloudy, windy, 42F
3/18/2009 14:15 0.64 7.68 partly sunny, 42F
3/19/2009 12:45 0.60 7.20 partly sunny, 42F
3/20/2009 11:30 0.50 6.00 partly cloudy, 35F
3/21/2009 13:00 0.34 4.08 partly cloudy, 50F
3/22/2009 13:30 0.14 1.68 partly cloudy, 42F
3/23/2009 11:45 0.08 0.96 light snow, windy, 30F
3/24/2009 13:00 0.06 0.72 cloudy, windy, 35F
3/25/2009 14:15 0.06 0.72 light snow, 35F
3/26/2009 11:45 0.44 5.28 heavy snow last night,    
3/27/2009 13:00 0.32 3.84 high clouds, 20F
3/28/2009 13:00 0.30 3.60 light snow, windy, 32F
3/29/2009 12:15 0.56 6.72 heavy wet snow and w  
3/30/2009 12:15 0.44 5.28 partly coudy, north wind  
3/31/2009 13:00 0.46 5.52 snow showers, 28F
4/1/2009 12:30 0.56 6.72 partly sunny, 35F
4/2/2009 11:30 0.60 7.20 Snowing, 30F
4/3/2009 12:15 0.64 7.68 Drifting form earlier win     
4/4/2009 12:00 0.58 6.96 Strong north wind with  
4/5/2009 12:30 0.46 5.52 Sunny, 35
4/6/2009 12:15 0.42 5.04 Sunny, 35
4/7/2009 10:45 0.38 4.56 sunny, 25F
4/8/2009 10:30 0.24 2.88 cloudy, 33F
4/9/2009 12:15 0.22 2.64 currently cloudy, 40F. S     

4/10/2009 12:00 0.10 1.20 partly sunny, 45F, last   
4/11/2009 11:45 0.00 0.00 mostly cloudy, 38F, no       
4/12/2009 12:00 0.00 0.00
4/13/2009 12:15 0.00 0.00
4/14/2009 12:15 0.00 0.00
4/15/2009 7:15 0.24 2.88 snowing, 33F
4/16/2009 8:30 0.02 0.24 cloudy, 33F
4/17/2009 7:00 0.00 0.00 High clouds, 25F
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DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments
10/5/09 8:00 0.30 3.6 Wet, heavy   
10/6/09 8:30 0.10 1.2 Ice fog! 15F
10/7/09 8:00 0.00 0
10/8/09 8:00 0.00 0
10/9/09 8:30 0.02 0.24 Light snow

10/10/09 8:00 0.00 0
10/11/09 8:00 0.00 0
10/12/09 8:00 0.00 0
10/13/09 8:00 0.00 0 warmer, ste   
10/14/09 8:00 0.00 0
10/15/09 8:00 0.00 0
10/16/09 8:00 0.00 0
10/17/09 8:00 0.00 0
10/18/09 8:00 0.00 0
10/19/09 8:00 0.00 0
10/20/09 8:00 0.00 0
10/21/09 8:00 0.00 0
10/22/09 8:00 0.00 0
10/23/09 8:00 0.00 0
10/24/09 8:00 0.00 0
10/25/09 8:00 0.00 0
10/26/09 8:00 0.00 0
10/27/09 8:00 0.00 0
10/28/09 8:00 0.00 0
10/29/09 8:00 0.00 0
10/30/09 8:00 0.00 0
10/31/09 8:00 0.00 0
11/1/09 8:00 0.00 0
11/2/09 8:00 0.00 0
11/3/09 8:00 0.00 0
11/4/09 8:00 0.00 0
11/5/09 8:00 0.00 0
11/6/09 8:00 0.00 0
11/7/09 8:00 0.00 0
11/8/09 8:00 0.00 0
11/9/09 8:00 0.00 0

11/10/09 8:00 0.00 0
11/11/09 8:00 0.00 0
11/12/09 8:00 0.00 0
11/13/09 8:00 0.00 0
11/14/09 8:00 0.00 0
11/15/09 8:00 0.00 0
11/16/09 8:00 0.00 0
11/17/09 8:00 0.00 0
11/18/09 8:00 0.00 0
11/19/09 8:00 0.00 0
11/20/09 8:00 0.00 0
11/21/09 15:30 0.10 1.20 Snow show  
11/22/09 . . #VALUE!
11/23/09 8:30 0.20 2.40 overcast ~2
11/24/09 8:30 0.16 1.92 ice fog ~5F



11/25/09 9:00 0.10 1.20 ice fog ~12
11/26/09 . . #VALUE!
11/27/09 . . #VALUE!
11/28/09 11:30 0.02 0.24 sunny, 35 F
11/29/09 10:15 0.00 0 sunny, 20F
11/30/09 8:00 0.00 0 clear, ~12F
12/1/09 8:30 0.00 0 overcast, no   
12/2/09 8:30 0.00 0 clear, ~-5F
12/3/09 8:30 0.00 0 clear, -10F
12/4/09 8:30 0.00 0 clear, still c
12/5/09 8:00 0.00 0
12/6/09 8:00 0.00 0
12/7/09 9:00 0.04 0.48 cold and lig  
12/8/09 9:00 0.34 4.08 overcast ~5
12/9/09 9:30 0.26 3.12 ~0F, overca   

12/10/09 8:15 0.22 2.64 clear, -15F
12/11/09 9:00 0.18 2.16 clear, -15F
12/12/09 . . 3.50 value estim  
12/13/09 . . 3.50 value estim  
12/14/09 8:30 0.38 4.56 windy, sign   
12/15/09 8:30 0.34 4.08 windy, sign   
12/16/09 8:30 0.30 3.60 overcast, ~
12/17/09 8:30 0.24 2.88 overcast ~3
12/18/09 15:00 0.24 2.88 overcast ~2
12/19/09 13:40 0.24 2.88 overcast ~2
12/20/09 12:30 0.22 2.64 partly sunny 
12/21/09 8:30 0.20 2.40 overcast ~3
12/22/09 8:30 0.20 2.40 overcast ~2
12/23/09 10:00 0.22 2.64 light snow, 
12/24/09 8:45 0.20 2.40 clear ~-10F
12/25/09 12:00 0.20 2.40
12/26/09 12:00 0.20 2.40
12/27/09 12:00 0.20 2.40
12/28/09 8:30 0.20 2.40 clear, -15F
12/29/09 8:45 0.20 2.40 ice fog, ~-1
12/30/09 8:45 0.24 2.88 light snow, 
12/31/09 8:45 0.24 2.88 light snow ~

1/1/10 3.00 value estim  
1/2/10 12:45 0.42 5.04
1/3/10 15:00 0.38 4.56 partly sunny 
1/4/10 8:15 0.36 4.32 overcast, ~
1/5/10 9:00 0.40 4.80 overcast, 2
1/6/10 8:30 0.60 7.20 light snow ~
1/7/10 9:15 0.52 6.24 clear cold, -
1/8/10 8:30 0.50 6.00 clear cold, -
1/9/10 12:00 0.48 5.76 clear 5F

1/10/10 12:00 0.48 5.76
1/11/10 8:30 0.46 5.52 ice fog, 0F
1/12/10 9:30 0.46 5.52 ice fog, 0F
1/13/10 8:30 0.48 5.76 partly cloud  
1/14/10 8:30 0.48 5.76 cloudy, 15F
1/15/10 8:15 0.46 5.52 partly cloud  



1/16/10 10:00 0.46 5.52
1/17/10 10:00 0.46 5.52
1/18/10 11:15 0.46 5.52 overcast, 20
1/19/10 8:45 0.68 8.16 snow, 25F
1/20/10 8:30 0.70 8.40 light snow, 
1/21/10 8:11 0.76 9.12 light snow, 
1/22/10 8:15 0.92 11.04 snow, 20F
1/23/10 11:30 1.04 12.48 overcast,30
1/24/10 14:00 0.94 11.28 partly sunny  
1/25/10 8:15 0.92 11.04 light snow, 
1/26/10 8:15 0.88 10.56 light snow, 
1/27/10 8:30 0.86 10.32 light snow, 
1/28/10 8:45 0.84 10.08 ice fog, 5F
1/29/10 8:30 0.82 9.84 ice fog, 5F
1/30/10 11:30 0.82 9.84 sunny 15F
1/31/10 10:00 0.92 11.04 light snow, 
2/1/10 8:15 0.96 11.52 partly cloud  
2/2/10 8:15 0.92 11.04 overcast, 1
2/3/10 9:45 0.88 10.56 overcast, 2
2/4/10 9:00 0.94 11.28 light snow, 
2/5/10 8:30 0.88 10.56 light snow, 
2/6/10 10:00 1.00 12.00
2/7/10 12:00 0.96 11.52 clear, 20F
2/8/10 8:30 0.94 11.28 ice fog, -10
2/9/10 8:43 0.94 11.28 partly cloud  

2/10/10 8:30 0.94 11.28 partly cloud  
2/11/10 9:15 0.92 11.04 overcast, 1
2/12/10 12:00 0.98 11.76 mostly clod     
2/13/10 15:00 0.90 10.80 sunny, 34F
2/14/10 12:00 0.90 10.80 sunny, 15F
2/15/10 12:00 0.96 11.52
2/16/10 10:00 0.94 11.28 overcast 25
2/17/10 14:00 0.88 10.56 partly sunny  
2/18/10 14:00 0.90 10.80 parrtly cloud  
2/19/10 16:30 0.90 10.80
2/20/10 12:00 0.96 11.52
2/21/10 10:30 0.94 11.28 clear, ~10F
2/22/10 12:30 0.94 11.28 clear, ~10F
2/23/10 10:00 0.94 11.28 clear, 0F
2/24/10 12:00 0.94 11.28
2/25/10 11:00 0.94 11.28 overcast, 3
2/26/10 12:15 0.86 10.32 clear, 35F
2/27/10 12:00 0.86 10.32
2/28/10 11:30 0.84 10.08 clear, 25F
3/1/10 7:30 0.82 9.84 clear,15F
3/2/10 9:30 0.80 9.60 high clouds  
3/3/10 15:30 0.78 9.36 overcast, 4
3/4/10 10:00 0.76 9.12 overcast, 2
3/5/10 11:15 0.74 8.88 light snow, 
3/6/10 12:00 0.60 7.20
3/7/10 11:15 0.50 6.00 overcast, 3
3/8/10 7:45 0.50 6.00 overcast, 2



3/9/10 12:00 0.44 5.28 mostly clou  
3/10/10 11:00 0.40 4.80 high clouds  
3/11/10 11:00 0.36 4.32 clear, 30F
3/12/10 14:45 0.34 4.08 high clouds  
3/13/10 12:00 0.32 3.84 overcast, w  
3/14/10 12:30 0.32 3.84 clear, 40F
3/15/10 13:15 0.04 0.48 clear, 40F
3/16/10 11:15 0.00 0.00 high clouds  
3/17/10 12:00 0.00 0.00
3/18/10 12:00 0.00 0.00 overcast, 4
3/19/10 12:00 0.00 0.00
3/20/10 10:00 0.00 0.00 high clouds  
3/21/10 12:00 0.00 0.00
3/22/10 10:30 0.00 0.00 overcast, so   
3/23/10 7:30 0.04 0.48 overcast, 3
3/24/10 12:00 0.00 0.00 FEEDING E  
3/25/10 12:00 0.00 0.00
3/26/10 9:00 0.08 0.96 overcast, w  
3/27/10 10:15 0.00 0.00 clear, 30F
3/28/10 14:00 0.00 0.00 high clouds  
3/29/10 9:00 0.00 0.00 overcast, w  
3/30/10 8:00 0.00 0.00
3/31/10 16:30 0.00 0.00
4/1/10 10:00 0.10 1.20
4/2/10 11:45 0.00 0.00
4/3/10 16:30 0.10 1.20
4/4/10 12:00 0.00 0.00
4/5/10 8:45 0.10 1.20
4/6/10 9:00 0.30 3.60
4/7/10 12:00 0.00 0.00
4/8/10 10:00 0.00 0.00
4/9/10 13:00 0.00 0.00

4/10/10 12:00 0.00 0.00
4/11/10 12:00 0.00 0.00
4/12/10 8:00 0.00 0.00
4/13/10 13:00 0.10 1.20
4/14/10 8:30 0.08 0.96
4/15/10 11:00 0.00 0.00
4/16/10 8:00 0.00 0.00
4/17/10 12:00 0.00 0.00
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DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments
11/15/2010 10:00 0.10 1.20 light snow ~30F
11/16/2010 8:00 0.08 0.96 snow, string wind, ~33F
11/17/2010 8:00 0.18 2.16 overcast, windy, ~22F
11/18/2010 9:00 0.04 0.48 partly cloudy, windy, ~2
11/19/2010 8:00 0.00 0.00
11/20/2010 8:00 0.00 0.00
11/21/2010 10:00 0.10 1.20
11/22/2010 10:00 0.26 3.12 snowing ~25F
11/23/2010 8:15 0.24 2.88 snow, extreme wind, 22       
11/24/2010 11:00 0.34 4.08 overcast, windy, 0F bru
11/25/2010 12:00 0.34 4.08
11/26/2010 12:00 0.36 4.32
11/27/2010 12:00 0.34 4.08
11/28/2010 12:00 0.46 5.52
11/29/2010 10:00 0.70 8.40 partly cloudy, ~10F, he     
11/30/2010 11:00 0.66 7.92 overcast ~10f
12/1/2010 8:15 0.64 7.68 snowing ~20F
12/2/2010 8:15 0.62 7.44 overcast ~35F
12/3/2010 9:00 0.50 6.00 snow/rain ~33
12/4/2010 12:00 0.46 5.52
12/5/2010 12:00 0.46 5.52
12/6/2010 10:30 0.46 5.52 fog ~22F
12/7/2010 8:00 0.70 8.40
12/8/2010 8:00 0.56 6.72 fog~18F
12/9/2010 8:30 0.58 6.96 overcast ~30F

12/10/2010 8:00 0.72 8.64 snowing, windy ~31F
12/11/2010 8:00 0.70 8.40
12/12/2010 8:00 0.68 8.16 rain showers 34F
12/13/2010 11:00 0.22 2.64 overcast 40F
12/14/2010 13:30 0.08 0.96 rain ~35F
12/15/2010 8:30 0.14 1.68 partly cloudy ~20F
12/16/2010 8:30 0.14 1.68 high clouds ~10F
12/17/2010 8:30 0.14 1.68 fog, ~-5F
12/18/2010 12:00 0.16 1.92
12/19/2010 8:30 0.50 6.00 snowing 25F
12/20/2010 9:00 0.74 8.88 overcast 22F
12/21/2010 8:00 0.74 8.88 high clouds ~6F
12/22/2010 8:30 0.72 8.64 light snow ~18F
12/23/2010 8:30 0.96 11.52 fog, 24F
12/24/2010 12:00 0.80 9.60
12/25/2010 12:00 0.80 9.60
12/26/2010 12:00 0.80 9.60
12/27/2010 9:30 0.76 9.12 light snow, 24F
12/28/2010 14:15 0.70 8.40 overcast, windy, 26F
12/29/2010 8:30 0.84 10.08 snowing, windy 24F
12/30/2010 8:45 0.86 10.32 overcast, 10F
12/31/2010 12:00 0.84 10.08

1/1/2011 12:00 0.82 9.84
1/2/2011 12:00 0.84 10.08
1/3/2011 8:30 0.80 9.60 clear, -12F
1/4/2011 8:30 0.78 9.36 ice fog, -12F



1/5/2011 8:00 0.80 9.60 cloudy, windy 20F
1/6/2011 14:00 0.72 8.64 mostly cloudy, 20F
1/7/2011 12:00 0.70 8.40
1/8/2011 12:00 0.70 8.40
1/9/2011 12:00 0.70 8.40

1/10/2011 13:15 0.70 8.40 overcast, 5F
1/11/2011 16:00 0.70 8.40 high clouds, 15F
1/12/2011 16:00 0.72 8.64 light snow, 20F
1/13/2011 14:30 0.74 8.88 snow, windy, 34F
1/14/2011 15:15 0.70 8.40 overcast, 35F
1/15/2011 12:00 0.66 7.92 Overcast, windy 34F
1/16/2011 12:00 0.64 7.68 Overcast, windy 38F
1/17/2011 12:00 0.60 7.20 Overcast, windy 38F
1/18/2011 14:30 0.60 7.20 overcast, windy 32F
1/19/2011 8:15 0.94 11.28 partly cloudy, 22F
1/20/2011 14:15 0.86 10.32 overcast, 10F
1/21/2011 16:00 0.76 9.12 overcast, 25F
1/22/2011 12:00 0.76 9.12
1/23/2011 12:00 0.76 9.12
1/24/2011 10:30 0.80 9.60 overcast, 12F
1/25/2011 14:15 0.84 10.08 partly cloudy, 20F
1/26/2011 8:00 0.82 9.84 overcast, 20F
1/27/2011 13:30 0.82 9.84 partly sunny 30F
1/28/2011 14:00 0.82 9.84 low ceiling, 20F
1/29/2011 12:00 0.82 9.84
1/30/2011 11:00 0.80 9.60 mostly cloudy, 20F
1/31/2011 11:00 0.80 9.60 clear, 20F
2/1/2011 14:00 0.80 9.60 clear, 4F
2/2/2011 8:00 0.80 9.60 clear, -27F
2/3/2011 14:00 0.80 9.60 partly cloudy, 10F
2/4/2011 14:15 0.80 9.60 overcast, 20F
2/5/2011 12:00 0.92 11.04
2/6/2011 12:00 0.86 10.32
2/7/2011 8:15 0.86 10.32 very windy,overcast, 28
2/8/2011 9:00 0.90 10.80 clear, 0F
2/9/2011 13:30 0.88 10.56 clear, 0F

2/10/2011 14:00 0.88 10.56 mostly cloudy, 15F
2/11/2011 8:00 0.88 10.56 mostly cloudy, 10F
2/12/2011 12:00 0.82 9.84 38
2/13/2011 12:00 0.78 9.36 38
2/14/2011 10:00 0.72 8.64 mostly sunny 10F
2/15/2011 14:00 0.70 8.40 mostly sunny 40F
2/16/2011 8:30 0.66 7.92 partly cloudy, 15F
2/17/2011 14:00 0.72 8.64 very windy,blowing sno  
2/18/2011 14:00 0.72 8.64 overcast, 20F
2/19/2011 14:00 0.90 10.80 snow
2/20/2011 12:00 0.88 10.56 windy, snow
2/21/2011 14:15 0.84 10.08 windy, snow
2/22/2011 9:00 0.84 10.08 light snow, 20F
2/23/2011 8:30 0.88 10.56 blowing snow, overcas  
2/24/2011 14:00 0.90 10.80 blowing snow, 20F
2/25/2011 15:30 0.96 11.52 Light snow, 22F



2/26/2011 18:00 0.98 11.76 partly cloudy, 20F
2/27/2011 12:00 0.94 11.28 clear, windy, 20F
2/28/2011 7:45 0.90 10.80 overcast, windy, 22F
3/1/2011 14:00 0.86 10.32 mostly sunny, 33F
3/2/2011 9:00 0.80 9.60 high clouds,10F
3/3/2011 15:45 0.90 10.80 overcast, 35F
3/4/2011 13:30 0.86 10.32
3/5/2011 12:00 0.86 10.32
3/6/2011 12:00 1.12 13.44 snowing, 30F
3/7/2011 8:30 1.06 12.72 overcast, 15F
3/8/2011 8:30 1.26 15.12 mostly cloudy, 15F
3/9/2011 8:15 1.24 14.88 partly cloudy, windy, 15

3/10/2011 13:30 0.98 11.76 overcast, windy, 40F
3/11/2011 13:45 0.90 10.80 high clouds, windy, 35F
3/12/2011 12:00 0.86 10.32
3/13/2011 12:00 0.84 10.08
3/14/2011 12:45 0.80 9.60 light rain, 40F
3/15/2011 13:15 0.74 8.88
3/16/2011 10:45 0.60 7.20 rain, 40F
3/17/2011 17:15 0.64 7.68 33F
3/18/2011 13:30 0.64 7.68 partly sunny 33F
3/19/2011 12:00 0.64 7.68
3/20/2011 12:00 0.64 7.68
3/21/2011 8:30 0.74 8.88 overcast, 26F
3/22/2011 8:00 0.74 8.88 snow, windy, 26F
3/23/2011 8:15 0.74 8.88 clear, 10F
3/24/2011 12:45 0.70 8.40 snow, 33F
3/25/2011 13:15 0.70 8.40 snow showers, 38F
3/26/2011 12:00 0.70 8.40
3/27/2011 12:00 0.92 11.04
3/28/2011 8:45 0.76 9.12 light snow, 25F
3/29/2011 2:15 0.70 8.40 overcast, 30F
3/30/2011 8:30 0.72 8.64 snow, 30F
3/31/2011 13:00 0.42 5.04 overcast, windy, 45F
4/1/2011 13:00 0.16 1.92 partly sunny, 50F
4/2/2011 12:00 0.00 0.00 patches of snow still re   
4/3/2011 12:00 0.00 0.00 patches of snow still re   
4/4/2011 8:00 0.00 0.00 patches of snow still re   
4/5/2011 7:45 0.06 0.72 snow,30F
4/6/2011 10:15 0.04 0.48 sunny, windy 28F
4/7/2011 12:45 0.50 6.00 wet snow, 40F
4/8/2011 13:30 0.44 5.28 wet snow, 40F
4/9/2011 12:00 0.64 7.68 snow,30F

4/10/2011 12:00 0.30 3.60 mostly cloudy, 33F
4/11/2011 8:00 0.04 0.48 overcast, 35F
4/12/2011 8:15 0.00 0.00 overcast, 30Fpatches o      
4/13/2011 8:00 0.00 0.00 partly cloudy, 22F, patc       
4/14/2011 8:30 0.02 0.24 overcast, windy, 28F
4/15/2011 11:15 0.00 0.00 mostly clear, 35F, last   
4/16/2011 12:00 0.00 0.00
4/17/2011 12:00 0.00 0.00
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DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments
11/14/2011 9:00 0.38 4.56 Starting snowing on 11/12/11. wind  
11/15/2011 8:15 0.38 4.56 Cloudy, 26F
11/16/2011 8:30 0.28 3.36 Clear, -2F
11/17/2011 8:30 0.24 2.88 grapple storm, 32F
11/18/2011 8:30 0.64 7.68 snowing, 28F
11/19/2011 12:15 0.68 8.16 mostly cloudy, windy, 20F
11/20/2011 12:00 0.66 7.92
11/21/2011 8:15 0.7 8.40 light snow, 24F
11/22/2011 8:45 0.58 6.96 light snow, 30F
11/23/2011 8:30 0.58 6.96 high clouds, 15F
11/24/2011 12:00 0.56 6.72
11/25/2011 12:00 0.5 6.00
11/26/2011 12:00 0.5 6.00
11/27/2011 12:00 0.5 6.00
11/28/2011 8:30 0.5 6.00 cloudy, 20F
11/29/2011 10:00 0.5 6.00 cloudy, 21F
11/30/2011 8:15 0.5 6.00 cloudy, 33F
12/1/2011 8:15 0.48 5.76 clear, windy 14F
12/2/2011 8:15 0.48 5.76 partly cloudy -5F
12/3/2011 12:00 0.62 7.44
12/4/2011 13:45 0.6 7.20 overcast, 20F
12/5/2011 8:30 0.58 6.96 clear, -15F
12/6/2011 8:15 0.56 6.72 high clouds,-12F
12/7/2011 15:30 0.56 6.72 cloudy, 20F
12/8/2011 9:00 0.6 7.20 light snow, ice fog, 0F
12/9/2011 8:30 0.58 6.96 partly cloudy, -5F

12/10/2011 12:00 0.58 6.96
12/11/2011 12:00 0.6 7.20
12/12/2011 9:45 0.6 7.20 high clouds. -5F
12/13/2011 8:15 0.6 7.20 partly cloudy, -5f
12/14/2011 8:15 0.6 7.20 high clouds,9F
12/15/2011 8:00 0.6 7.20 partly cloudy, 12F
12/16/2011 8:00 0.6 7.20 ice fog, 2F
12/17/2011 12:00 0.6 7.20
12/18/2011 12:00 0.6 7.20
12/19/2011 9:00 0.62 7.44 partly cloudy, 12F
12/20/2011 8:15 0.62 7.44 ice fog, 5F
12/21/2011 8:30 0.68 8.16 light snow, 23F
12/22/2011 11:45 0.68 8.16 clear, 0F
12/23/2011 12:00 0.68 8.16
12/24/2011 12:00 0.68 8.16
12/25/2011 12:00 0.68 8.16
12/26/2011 12:00 0.66 7.92
12/27/2011 13:00 0.66 7.92 cloudy, windy, 25F
12/28/2011 8:30 0.64 7.68 snowing, windy 32F
12/29/2011 10:15 0.56 6.72 windy, light rain, 40F
12/30/2011 8:30 0.54 6.48 windy,snow, 34F
12/31/2011 12:00 0.52 6.24

1/1/2012 12:00 0.5 6.00
1/2/2012 12:00 0.5 6.00
1/3/2012 9:00 0.5 6.00 partly cloudy 15F
1/4/2012 8:15 0.48 5.76 partly cloudy, 8F
1/5/2012 8:15 0.48 5.76 partly cloudy, 5F
1/6/2012 10:00 0.48 5.76 clear, 28F



1/7/2012 12:00 0.48 5.76
1/8/2012 12:00 0.48 5.76
1/9/2012 9:00 0.48 5.76 cloudy 22F

1/10/2012 8:15 0.48 5.76 ice fog, 20F
1/11/2012 8:15 0.56 6.72 clear 0F
1/12/2012 8:45 0.54 6.48 ice fog, -15F
1/13/2012 8:15 0.54 6.48 partly cloudy, -5F
1/14/2012 12:30 0.54 6.48 cloudy, 20F
1/15/2012 12:00 0.5 6.00
1/16/2012 12:00 0.52 6.24
1/17/2012 8:45 0.54 6.48 cloudy, windy, 8F
1/18/2012 8:30 0.44 5.28 extreme wind, horizontal snow, sco   
1/19/2012 8:30 1.06 12.72 snowing heavily, 32F
1/20/2012 12:00 1.22 14.64
1/21/2012 12:00 1.2 14.40
1/22/2012 8:30 1.16 13.92 cloudy, 22F
1/23/2012 8:00 1.16 13.92 cloudy, 18F
1/24/2012 8:30 1.28 15.36 clear, low ice fog, -10F
1/25/2012 8:15 1.16 13.92 cloudy, windy, 28F
1/26/2012 8:15 1.16 13.92 cloudy, windy, 32F
1/27/2012 12:00 1.28 15.36
1/28/2012 12:00 1.22 14.64
1/29/2012 9:30 1.2 14.40 high clouds, 12F
1/30/2012 10:30 1.16 13.92 snow, windy, 30F
1/31/2012 8:30 1.14 13.68 partly cloudy, 10F
2/1/2012 8:15 1.14 13.68 high clouds, 8F
2/2/2012 11:15 1.14 13.68 cloudy, 32F. First Day of Feeding
2/3/2012 12:00 1.14 13.68
2/4/2012 12:00 1.14 13.68
2/5/2012 12:30 1.14 13.68 clear, 5F 
2/6/2012 11:30 1.14 13.68 clear, 0F
2/7/2012 14:45 1.14 13.68 high clouds, 15F
2/8/2012 8:30 1.14 13.68 partly cloudy, -2F
2/9/2012 8:00 1.14 13.68 light snow, 15F

2/10/2012 12:00 1.2 14.40
2/11/2012 12:00 1.18 14.16
2/12/2012 13:15 1.26 15.12 light snow, 35F
2/13/2012 12:45 1.24 14.88 overcast, 25F
2/14/2012 8:00 1.24 14.88 overcast, 18F
2/15/2012 9:00 1.24 14.88 high clouds, 15F
2/16/2012 8:45 1.24 14.88 high clouds, -5F
2/17/2012 12:00 1.24 14.88
2/18/2012 12:00 1.26 15.12
2/19/2012 13:15 1.26 15.12 partly cloudy, 30F
2/20/2012 12:00 1.26 15.12
2/21/2012 12:00 1.28 15.36 windy, snowing, 30F
2/22/2012 13:00 1.26 15.12 rain, windy 40F
2/23/2012 8:45 1.28 15.36 partly cloudy, 15F
2/24/2012 12:00 1.28 15.36
2/25/2012 12:00 1.36 16.32 extreme wind, horizontal snow, sco   
2/26/2012 14:00 1.28 15.36
2/27/2012 9:15 1.28 15.36 cloudy, 10F
2/28/2012 8:15 1.32 15.84 snowing, 15F
2/29/2012 11:30 1.26 15.12 snowing, 22F
3/1/2012 12:00 1.32 15.84



3/2/2012 12:30 1.4 16.80 overcast, 22F
3/3/2012 12:00 1.36 16.32
3/4/2012 12:30 1.28 15.36 partly cloudy, 40F
3/5/2012 8:15 1.22 14.64 partly cloudy, 15F
3/6/2012 8:15 1.16 13.92 snowing, 32F
3/7/2012 8:30 1.12 13.44 clear, 15F
3/8/2012 8:45 1.12 13.44 clear, 5F 
3/9/2012 12:00 1.12 13.44

3/10/2012 12:00 1.12 13.44
3/11/2012 13:15 1.1 13.20
3/12/2012 9:15 0.98 11.76 cloudy, 35F
3/13/2012 9:00 0.9 10.80 partly cloudy, windy, 40F
3/14/2012 8:45 0.84 10.08 light rain, 35F
3/15/2012 8:30 0.66 7.92 cloudy, 40F
3/16/2012 17:45 0.38 4.56 cloudy, 45F
3/17/2012 12:00 0.28 3.36
3/18/2012 13:30 0.16 1.92 cloudy, 40F
3/19/2012 13:30 0.32 3.84 cloudy, windy, 28F
3/20/2012 12:15 0.26 3.12 cloudy, 30F
3/21/2012 10:00 0.24 2.88 cloudy, 34F
3/22/2012 12:15 0.06 0.72 mostly sunny, 50F
3/23/2012 14:00 0 0.00 partly sunny, 55F
3/24/2012 12:00 0 0.00
3/25/2012 13:20 0 0.00
3/26/2012 9:00 0 0.00 mostly cloudy, 32F
3/27/2012 11:45 0 0.00 partly coudy, windy, 35F
3/28/2012 8:15 0 0.00 cloudy, 25F. LAST DAY FEEDING
3/29/2012 12:00 0 0.00
3/30/2012 12:00 0 0.00
3/31/2012 12:00 0 0.00
4/1/2012 8:45 0 0.00 light snow, 34F
4/2/2012 9:00 0 0.00 clear windy, 34F
4/3/2012 8:30 0 0.00 clear, 28F
4/4/2012 12:00 0 0.00
4/5/2012 10:00 0 0.00 Partly cloudy 36F
4/6/2012 9:00 0.3 3.60
4/7/2012 9:00 0.06 0.72
4/8/2012 10:30 0 0.00
4/9/2012 9:00 0 0.00 Partly cloudy, 20F

4/10/2012 8:00 0 0.00 clear, 25F
4/11/2012 9:00 0 0.00 partly cloudy, 34F
4/12/2012 8:00 0 0.00 rain, snow showers windy, 32F
4/13/2012 8:00 0 0.00 cloudy, 28F
4/14/2012 12:00 0 0.00
4/15/2012 8:30 0 0.00 partly cloudy 30F
4/16/2012 8:00 0.02 0.24 Partly cloudy, 25F
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DATE TIME SNOWDEP    SNOWDEP  Comments

12/1/2012 8:00 0.00 0.00
12/2/2012 8:00 0.00 0.00
12/3/2012 8:00 0.00 0.00
12/4/2012 8:00 0.00 0.00
12/5/2012 8:15 0.00 0.00 rain, ~35F
12/6/2012 8:20 0.00 0.00 overcast, 35F
12/7/2012 8:35 0.02 0.24 snow showers, 28F
12/8/2012 12:00 0.28 3.36
12/9/2012 12:00 0.28 3.36

12/10/2012 10:00 0.34 4.08 light snow, 20F
12/11/2012 8:00 0.34 4.08
12/12/2012 8:15 0.30 3.60 overcast, 28F
12/13/2012 8:00 0.30 3.60 light snow, 25F
12/14/2012 8:00 0.30 3.60
12/15/2012 10:00 0.32 3.84
12/16/2012 12:00 0.34 4.08
12/17/2012 9:00 0.50 6.00 blowing snow, 25F
12/18/2012 8:00 0.46 5.52 mostly cloudy, windy 15F
12/19/2012 10:00 0.44 5.28 high clouds, -5F
12/20/2012 8:00 0.44 5.28 high clouds, -10F
12/21/2012 9:00 0.44 5.28 clear -15F
12/22/2012 10:30 0.44 5.28 high couds, 0F
12/23/2012 12:30 0.86 10.32 partly cloudy, 35F
12/24/2012 12:30 1.08 12.96 30F snowing
12/25/2012 12:00 1.00 12.00 10F clear
12/26/2012 8:15 0.92 11.04 high clouds 10F
12/27/2012 8:45 0.98 11.76 light snow, 15F
12/28/2012 9:00 0.94 11.28 overcast, 10F
12/29/2012 12:00 0.94 11.28
12/30/2012 12:00 0.94 11.28
12/31/2012 9:00 0.96 11.52 ice fog -5F. New accumulation hoar frost

1/1/2013 12:00 0.94 11.28 sunny 10F
1/2/2013 8:15 0.94 11.28 ice fog, 0F
1/3/2013 8:30 0.90 10.80 ice fog -15F. Reduction in snow depth appears to be settl   
1/4/2013 12:00 0.88 10.56
1/5/2013 11:30 0.88 10.56 clear -15F
1/6/2013 12:00 0.88 10.56
1/7/2013 9:30 0.88 10.56 ice fog -5F
1/8/2013 9:00 0.84 10.08 light snow moderate wind, 30F
1/9/2013 8:00 0.78 9.36 high clouds, 29F

1/10/2013 8:30 0.74 8.88 light snow, 25F
1/11/2013 8:15 0.82 9.84 light snow, windy, 15F
1/12/2013 12:00 0.84 10.08
1/13/2013 12:00 0.84 10.08
1/14/2013 8:00 0.84 10.08 clear cold, -20F
1/15/2013 8:30 0.88 10.56 ice fog, light snow 0F
1/16/2013 10:00 0.90 10.80 ice fog, 5F
1/17/2013 8:00 0.90 10.80 clear, -15F
1/18/2013 8:30 0.86 10.32 clear, -15F
1/19/2013 12:00 0.86 10.32
1/20/2013 12:00 0.86 10.32
1/21/2013 12:00 0.86 10.32
1/22/2013 11:00 0.86 10.32 clear, -10F



1/23/2013 9:30 0.86 10.32 high clouds, -5F
1/24/2013 9:00 0.86 10.32 light snow, 25F
1/25/2013 8:15 0.76 9.12 overcast 33F
1/26/2013 12:00 0.60 7.20 overcast, 43F
1/27/2013 15:00 0.78 9.36 wet snow, 32F
1/28/2013 9:30 0.80 9.60 overcast, 15F
1/29/2013 8:15 0.78 9.36 overcast , windy 15F
1/30/2013 8:15 0.70 8.40 windy, drifting. Snow reduction likely due to wind removal
1/31/2013 14:00 0.70 8.40 FIRST DAY FEEDING. Windy, overcast 30F
2/1/2013 12:00 0.68 8.16
2/2/2013 12:00 0.66 7.92
2/3/2013 14:00 0.66 7.92 partly cloudy, 25F
2/4/2013 15:00 0.64 7.68
2/5/2013 14:30 0.62 7.44 high clouds, 34F
2/6/2013 9:00 0.60 7.20 partly cloudy 20F
2/7/2013 13:00 0.60 7.20 high clouds, 10F
2/8/2013 12:00 0.60 7.20
2/9/2013 12:00 0.64 7.68

2/10/2013 13:15 0.60 7.20 high clouds, strong north wind, 20F
2/11/2013 12:00 0.64 7.68 very dry snow with no wind 10F
2/12/2013 8:30 0.60 7.20 light snow 20F
2/13/2013 7:45 0.64 7.68 partly cloudy 20F
2/14/2013 10:15 0.62 7.44 high clouds, 25F
2/15/2013 12:00 0.62 7.44
2/16/2013 12:00 0.60 7.20 partly cloudy 35F
2/17/2013 13:30 0.64 7.68 partly cloudy, windy, 30F
2/18/2013 12:00 0.62 7.44
2/19/2013 13:00 0.62 7.44 high clouds, 15F
2/20/2013 13:45 0.62 7.44 cloudy  15F
2/21/2013 8:30 0.70 8.40 light snow 25F
2/22/2013 12:00 0.62 7.44
2/23/2013 12:00 0.70 8.40 light snow then windy
2/24/2013 15:00 0.60 7.20 clear, 25F
2/25/2013 8:00 0.60 7.20 high clouds, 5F
2/26/2013 8:00 0.60 7.20 partly cloudy, 10F
2/27/2013 10:45 0.60 7.20 high clouds, 10F
2/28/2013 8:15 0.62 7.44 light snow 10F
3/1/2013 12:00 0.62 7.44
3/2/2013 12:00 0.60 7.20
3/3/2013 13:00 0.50 6.00 overcast, 35F
3/4/2013 12:30 0.44 5.28 mostly sunny, 20F
3/5/2013 14:15 0.44 5.28 high clouds 20F
3/6/2013 12:00 0.44 5.28
3/7/2013 13:00 0.62 7.44 sample area disturbed due to sewer system construction.    
3/8/2013 12:00 0.62 7.44
3/9/2013 11:00 0.60 7.20 clear 25F

3/10/2013 14:30 0.58 6.96 mostly sunny, 34F
3/11/2013 8:15 0.54 6.48 light snow, 30F
3/12/2013 9:00 0.50 6.00 partly cloudy 15F
3/13/2013 9:45 0.38 4.56 high clouds, 30F
3/14/2013 8:45 0.10 1.20 high clouds, 28
3/15/2013 8:00 0.00 0.00
3/16/2013 12:00 0.00 0.00
3/17/2013 13:00 0.16 1.92 snow and wind 22F
3/18/2013 14:45 0.10 1.20 light snow, 20F



3/19/2013 14:00 0.00 0.00 clear, 33F
3/20/2013 8:45 0.00 0.00 light snow, 20F
3/21/2013 8:45 0.06 0.72 snow and wind 26F
3/22/2013 12:00 0.10 1.20 powdery snow overnight
3/23/2013 12:00 0.00 0.00
3/24/2013 11:15 0.00 0.00 clear 15F
3/25/2013 8:30 0.00 0.00 clear 0F last day feeding
3/26/2013 8:45 0.10 1.20 light snow 20F
3/27/2013 8:45 0.00 0.00 fog 32F
3/28/2013 8:30 0.00 0.00 mostly cloudy, 20F
3/29/2013 12:00 0.00 0.00
3/30/2013 12:00 0.00 0.00
3/31/2013 12:00 0.00 0.00
4/1/2013 12:00 0.00 0.00
4/2/2013 12:45 0.00 0.00
4/3/2013 9:00 0.00 0.00 parlty cloudy, 33F
4/4/2013 8:15 0.00 0.00 moslty cloudy, 33F
4/5/2013 9:30 0.00 0.00 light rain, 40F
4/6/2013 12:00 0.00 0.00
4/7/2013 12:00 0.00 0.00
4/8/2013 8:00 0.14 1.68 wet heavy snow, 33F
4/9/2013 8:00 0.00 0.00 strong NE wind 20F

4/10/2013 8:00 0.00 0.00 clear, 15F
4/11/2013 8:15 0.00 0.00 cloudy, 30F
4/12/2013 8:15 0.00 0.00 clear, 30F
4/13/2013 12:00 0.06 0.72 snow/rain/wind 33F
4/14/2013 12:00 0.00 0.00
4/15/2013 8:15 0.00 0.00
4/16/2013 8:30 0.10 1.20 snow north wind 20F
4/17/2013 8:00 0.00 0.00
4/18/2013 8:00 0.00 0.00 clear cold 10F
4/19/2013
4/20/2013
4/21/2013
4/22/2013
4/23/2013
4/24/2013
4/25/2013
4/26/2013



          ing not melting



        

        High clouds, 32F 



DATE TIME SNOWDEPTH (feet in tenths) SNOWDEPTH (inches) Comments

12/5/2013 8:00 0.20 2.40 ice fog -15
12/6/2013 8:00 0.20 2.40 ice fog -15F
12/7/2013 12:00 0.20 2.40 light now 10F
12/8/2013 12:00 0.20 2.40
12/9/2013 8:00 0.20 2.40 high clouds, -18F

12/10/2013 13:00 0.26 3.12 cloudy, windy 15F
12/11/2013 9:00 0.26 3.12 ice fog, 0F
12/12/2013 8:30 0.24 2.88 ice fog, -5F
12/13/2013 12:00 0.24 2.88
12/14/2013 14:00 0.24 2.88 overcast. 22F
12/15/2013 12:00 0.22 2.64
12/16/2013 8:00 0.22 2.64 high clouds, 10F
12/17/2013 11:30 0.22 2.64 mostly sunny, 25F
12/18/2013 15:15 0.14 1.68 high clouds, windy 35F
12/19/2013 9:30 0.16 1.92 light snow 30F
12/20/2013 10:15 0.18 2.16 sunny, 10F
12/21/2013 9:00 0.24 2.88 light snow, 18F
12/22/2013 12:00 0.22 2.64
12/23/2013 8:30 0.20 2.40 overcast, windy 30F
12/24/2013 10:30 0.40 4.80 clear, 18F
12/25/2013 12:00 0.38 4.56
12/26/2013 15:30 0.34 4.08 clear, 20F
12/27/2013 8:30 0.34 4.08 clear, 0F
12/28/2013 8:30 0.34 4.08 mostly cloudy, 10F
12/29/2013 12:00 0.34 4.08
12/30/2013 8:15 0.34 4.08 cloudy, 20F
12/31/2013 9:00 0.38 4.56 cloudy, windy, 30F

1/1/2014 12:00 0.46 5.52 sunny, 30F
1/2/2014 8:00 0.44 5.28 mostly cloudy, 5F
1/3/2014 8:45 0.46 5.52 windy, drifting, cloudy 3
1/4/2014 12:00 0.54 6.48
1/5/2014 12:00 0.52 6.24
1/6/2014 8:30 0.50 6.00 clear, -12F
1/7/2014 8:30 0.50 6.00 high clouds, 5F
1/8/2014 8:45 0.48 5.76 overcast, 15F
1/9/2014 8:45 0.52 6.24 snowing, windy, 22F

1/10/2014 8:30 0.58 6.96 windy, drifting, cloudy 2
1/11/2014 12:00 0.40 4.80 raining 38F
1/12/2014 12:00 0.50 6.00 windy, overcast 22F
1/13/2014 9:30 0.50 6.00 windy, blowing snow, 2
1/14/2014 9:15 0.54 6.48 windy, partly cloudy, 30
1/15/2014 8:30 0.54 6.48 high clouds, 20F
1/16/2014 8:30 0.52 6.24 clear, 0F
1/17/2014 8:45 0.52 6.24 high clouds, 0F
1/18/2014 12:00 0.52 6.24 clear, 20F
1/19/2014 12:00 0.52 6.24 clear, 20F
1/20/2014 12:00 0.52 6.24 clear, 20F
1/21/2014 8:15 0.52 6.24 ice fog, -5F
1/22/2014 8:15 0.52 6.24 ice fog, -5F
1/23/2014 8:30 0.54 6.48 ice fog, 0F
1/24/2014 8:30 0.52 6.24 patchy ice fog, -5F
1/25/2014 12:00 0.52 6.24
1/26/2014 12:00 0.52 6.24



1/27/2014 8:30 0.56 6.72 light snow, 20F
1/28/2014 8:45 0.54 6.48 clear, -10F
1/29/2014 9:00 0.60 7.20 snowing, 15F
1/30/2014 8:43 0.84 10.08 overcast, windy 30F
1/31/2014 8:30 0.80 9.60 mostly cloudy, 15F
2/1/2014 15:00 0.76 9.12 mostly cloudy, windy, 2
2/2/2014 12:00 0.74 8.88
2/3/2014 9:30 0.74 8.88 high clouds, fog, 15F
2/4/2014 11:00 0.78 9.36 light snow, breazy, 5F
2/5/2014 13:00 0.80 9.60 light snow, 5F
2/6/2014 11:30 0.86 10.32 ice fog, -10F
2/7/2014 13:00 1.00 12.00 snowing, windy, 22F
2/8/2014 12:00 1.22 14.64 snowing windy
2/9/2014 12:00 1.10 13.20 windy

2/10/2014 12:30 1.08 12.96 partly cloudy, 34
2/11/2014 12:30 1.06 12.72 light snow, windy 32F
2/12/2014 13:00 1.14 13.68 snow, windy, 32F
2/13/2014 13:00 1.02 12.24 snow showers, 34F
2/14/2014 12:00 1.00 12.00 rain/snow mix 34F
2/15/2014 12:15 0.94 11.28 overcast, 40F major m  
2/16/2014 11:30 0.78 9.36 wet snow, 34F major m      
2/17/2014 12:00 0.74 8.88 partly sunny, 38F
2/18/2014 9:30 0.76 9.12 light snow, 30F
2/19/2014 14:15 0.92 11.04 morning was heavy sno        
2/20/2014 11:45 0.88 10.56 overcast, windy 20F
2/21/2014 12:00 0.88 10.56
2/22/2014 12:00 0.92 11.04
2/23/2014 9:00 1.00 12.00 light snow, very windy w   
2/24/2014 14:15 0.90 10.80 overcast, windy, 38F
2/25/2014 12:00 0.86 10.32 sunny, 35F
2/26/2014 8:00 0.80 9.60 clear, 10F
2/27/2014 14:00 0.78 9.36 overcast, 34F
2/28/2014 12:00 0.62 7.44 partly sunny, 38F
3/1/2014 12:00 1.44 17.28 heavy snow with almos   
3/2/2014 9:30 1.56 18.72 overcast, 28F
3/3/2014 8:30 1.26 15.12 overcast, 34F
3/4/2014 8:30 1.02 12.24 overcast, 34F
3/5/2014 14:00 0.94 11.28 previous evening majo                 
3/6/2014 8:00 0.90 10.80 rain, 35F
3/7/2014 12:00 0.80 9.60
3/8/2014 12:00 0.76 9.12
3/9/2014 14:30 0.70 8.40 overcast, 40F

3/10/2014 13:00 0.54 6.48 overcast, 45F
3/11/2014 13:15 0.50 6.00 partly cloudy, north win  
3/12/2014 9:00 0.50 6.00 clear, 18F
3/13/2014 9:30 0.50 6.00 high clouds, 10F
3/14/2014 12:00 0.44 5.28
3/15/2014 12:00 0.48 5.76 light snow over night th  
3/16/2014 10:00 0.30 3.60 high clouds, 28F
3/17/2014 8:30 0.22 2.64 overcast and windy, 41
3/18/2014 8:15 0.58 6.96 overcast, 22F
3/19/2014 8:30 0.36 4.32 mostly clear, 20F
3/20/2014 8:00 0.30 3.60 high clouds, windy, 35F
3/21/2014 12:00 0.28 3.36
3/22/2014 12:00 0.24 2.88



3/23/2014 16:00 0.20 2.40
3/24/2014 8:30 0.14 1.68
3/25/2014 8:30 0.10 1.20
3/26/2014 8:00 0.00 0.00 first zero snow day 
3/27/2014 12:00 0.00 0.00
3/28/2014 12:00 0.00 0.00
3/29/2014 12:00 0.00 0.00
3/30/2014 12:00 0.00 0.00
3/31/2014 12:00 0.00 0.00
4/1/2014 12:00 0.00 0.00
4/2/2014 12:00 0.00 0.00
4/3/2014 12:00 0.00 0.00
4/4/2014 12:00 0.00 0.00
4/5/2014 12:00 0.00 0.00
4/6/2014 9:30 0.04 0.48 snow fluries, 36F
4/7/2014 8:00 0.00 0.00 partly cloudy, 20F
4/8/2014 8:15 0.00 0.00 parlty cloudy, 25F
4/9/2014 8:30 0.00 0.00 partly cloudy, 38F

4/10/2014 8:15 0.00 0.00 mostly cloudy, 38F
4/11/2014 12:00 0.00 0.00
4/12/2014 12:00 0.00 0.00
4/13/2014 9:00 0.04 0.48 blowing snow, windy, 2
4/14/2014 8:30 0.00 0.00
4/15/2014 8:30 0.00 0.00
4/16/2014 8:30 0.00 0.00 partly cloudy, 22F
4/17/2014 9:00 0.00 0.00 clear, 20F
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Snowpack depth in inches at Headquarters Snow Stake for different winters. Note not corrected for leap years s    
DATE DAYOFYEAR 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013

7-Dec -25 0.48 8.40 6.72 0.24
8-Dec -24 3.36 4.08 6.72 7.20 3.36
9-Dec -23 2.16 3.12 6.96 6.96 3.36

10-Dec -22 0.24 2.64 8.64 6.96 4.08
11-Dec -21 0.00 2.16 8.40 7.20 4.08
12-Dec -20 0.00 3.50 8.16 7.20 3.60
13-Dec -19 3.60 3.50 2.64 7.20 3.60
14-Dec -18 2.50 4.56 0.96 7.20 3.60
15-Dec -17 1.68 4.08 1.68 7.20 3.84
16-Dec -16 2.16 3.60 1.68 7.20 4.08
17-Dec -15 2.16 2.88 1.68 7.20 6.00
18-Dec -14 2.16 2.88 1.92 7.20 5.52
19-Dec -13 2.50 2.88 6.00 7.44 5.28
20-Dec -12 2.50 2.64 8.88 7.44 5.28
21-Dec -11 3.84 2.40 8.88 8.16 5.28
22-Dec -10 12.00 2.40 8.64 8.16 5.28
23-Dec -9 10.56 2.64 11.52 8.16 10.32
24-Dec -8 9.84 2.40 9.60 8.16 12.96
25-Dec -7 12.48 2.40 9.60 8.16 12.00
26-Dec -6 15.84 2.40 9.60 7.92 11.04
27-Dec -5 3.60 14.40 2.40 9.12 7.92 11.76
28-Dec -4 3.60 12.72 2.40 8.40 7.68 11.28
29-Dec -3 3.84 11.28 2.40 10.08 6.72 11.28
30-Dec -2 4.80 9.60 2.88 10.32 6.48 11.28
31-Dec -1 3.84 9.36 2.88 10.08 6.24 11.52

1-Jan 1 3.84 10.32 3.00 9.84 6.00 11.28
2-Jan 2 3.84 10.32 5.04 10.08 6.00 11.28
3-Jan 3 3.84 9.60 4.56 9.60 6.00 10.80
4-Jan 4 3.84 9.36 4.32 9.36 5.76 10.56
5-Jan 5 9.60 9.36 4.80 9.60 5.76 10.56
6-Jan 6 8.88 9.84 7.20 8.64 5.76 10.56
7-Jan 7 8.64 11.52 6.24 8.40 5.76 10.56
8-Jan 8 8.40 10.56 6.00 8.40 5.76 10.08
9-Jan 9 8.64 9.60 5.76 8.40 5.76 9.36

10-Jan 10 7.92 9.12 5.76 8.40 5.76 8.88
11-Jan 11 8.64 9.12 5.52 8.40 6.72 9.84
12-Jan 12 8.64 9.36 5.52 8.64 6.48 10.08
13-Jan 13 8.40 9.12 5.76 8.88 6.48 10.08
14-Jan 14 8.40 8.88 5.76 8.40 6.48 10.08
15-Jan 15 8.64 8.88 5.52 7.92 6.00 10.56
16-Jan 16 8.16 8.88 5.52 7.68 6.24 10.80
17-Jan 17 8.40 9.60 5.52 7.20 6.48 10.80
18-Jan 18 8.88 9.36 5.52 7.20 5.28 10.32
19-Jan 19 9.36 9.36 8.16 11.28 12.72 10.32
20-Jan 20 8.64 9.36 8.40 10.32 14.64 10.32
21-Jan 21 9.12 9.36 9.12 9.12 14.40 10.32
22-Jan 22 9.12 9.36 11.04 9.12 13.92 10.32
23-Jan 23 8.88 12.24 12.48 9.12 13.92 10.32
24-Jan 24 8.88 14.88 11.28 9.60 15.36 10.32



25-Jan 25 9.60 15.36 11.04 10.08 13.92 9.12
26-Jan 26 9.36 16.56 10.56 9.84 13.92 7.20
27-Jan 27 9.36 16.32 10.32 9.84 15.36 9.36
28-Jan 28 12.72 16.56 10.08 9.84 14.64 9.60
29-Jan 29 12.24 15.60 9.84 9.84 14.40 9.36
30-Jan 30 12.00 15.36 9.84 9.60 13.92 8.40
31-Jan 31 11.76 14.88 11.04 9.60 13.68 8.40
1-Feb 32 11.28 14.64 11.52 9.60 13.68 8.16
2-Feb 33 11.28 14.40 11.04 9.60 13.68 7.92
3-Feb 34 12.00 14.16 10.56 9.60 13.68 7.92
4-Feb 35 13.44 14.16 11.28 9.60 13.68 7.68
5-Feb 36 13.20 14.16 10.56 11.04 13.68 7.44
6-Feb 37 13.20 14.40 12.00 10.32 13.68 7.20
7-Feb 38 12.24 14.16 11.52 10.32 13.68 7.20
8-Feb 39 13.68 14.40 11.28 10.80 13.68 7.20
9-Feb 40 13.68 14.16 11.28 10.56 13.68 7.68

10-Feb 41 12.96 14.64 11.28 10.56 14.40 7.20
11-Feb 42 12.72 14.40 11.04 10.56 14.16 7.68
12-Feb 43 11.76 14.16 11.76 9.84 15.12 7.20
13-Feb 44 13.20 14.40 10.80 9.36 14.88 7.68
14-Feb 45 12.00 14.40 10.80 8.64 14.88 7.44
15-Feb 46 12.00 14.64 11.52 8.40 14.88 7.44
16-Feb 47 12.24 14.64 11.28 7.92 14.88 7.20
17-Feb 48 12.96 15.84 10.56 8.64 14.88 7.68
18-Feb 49 12.72 15.36 10.80 8.64 15.12 7.44
19-Feb 50 12.24 14.88 10.80 10.80 15.12 7.44
20-Feb 51 12.24 14.40 11.52 10.56 15.12 7.44
21-Feb 52 12.24 14.40 11.28 10.08 15.36 8.40
22-Feb 53 12.48 14.40 11.28 10.08 15.12 7.44
23-Feb 54 13.20 15.36 11.28 10.56 15.36 8.40
24-Feb 55 19.44 13.68 11.28 10.80 15.36 7.20
25-Feb 56 17.52 13.92 11.28 11.52 16.32 7.20
26-Feb 57 16.80 14.40 10.32 11.76 15.36 7.20
27-Feb 58 15.84 15.84 10.32 11.28 15.36 7.20
28-Feb 59 15.36 15.36 10.08 10.80 15.84 7.44
1-Mar 60 14.40 15.12 9.84 10.32 15.12 7.44
2-Mar 61 14.16 13.92 9.60 9.60 15.84 7.20
3-Mar 62 14.88 12.96 9.36 10.80 16.80 6.00
4-Mar 63 14.88 12.00 9.12 10.32 16.32 5.28
5-Mar 64 16.32 11.76 8.88 10.32 15.36 5.28
6-Mar 65 16.08 11.76 7.20 13.44 14.64 5.28
7-Mar 66 15.60 12.00 6.00 12.72 13.92 7.44
8-Mar 67 15.60 11.76 6.00 15.12 13.44 7.44
9-Mar 68 15.36 12.00 5.28 14.88 13.44 7.20

10-Mar 69 15.12 12.00 4.80 11.76 13.44 6.96
11-Mar 70 15.12 12.00 4.32 10.80 13.44 6.48
12-Mar 71 14.88 12.00 4.08 10.32 13.20 6.00
13-Mar 72 14.40 12.00 3.84 10.08 11.76 4.56
14-Mar 73 13.92 12.00 3.84 9.60 10.80 1.20
15-Mar 74 16.08 12.00 0.48 8.88 10.08 0.00
16-Mar 75 15.12 11.28 0.00 7.20 7.92 0.00
17-Mar 76 14.88 8.64 0.00 7.68 4.56 1.92



18-Mar 77 14.64 7.68 0.00 7.68 3.36 1.20
19-Mar 78 14.88 7.20 0.00 7.68 1.92 0.00
20-Mar 79 14.64 6.00 0.00 7.68 3.84 0.00
21-Mar 80 12.72 4.08 0.00 8.88 3.12 0.72
22-Mar 81 12.00 1.68 0.00 8.88 2.88 1.20
23-Mar 82 11.76 0.96 0.48 8.88 0.72 0.00
24-Mar 83 11.52 0.72 0.00 8.40 0.00 0.00
25-Mar 84 10.32 0.72 0.00 8.40 0.00 0.00
26-Mar 85 10.80 5.28 0.96 8.40 0.00 1.20
27-Mar 86 14.40 3.84 0.00 11.04 0.00 0.00
28-Mar 87 12.72 3.60 0.00 9.12 0.00 0.00
29-Mar 88 12.24 6.72 0.00 8.40 0.00 0.00
30-Mar 89 12.96 5.28 0.00 8.64 0.00 0.00
31-Mar 90 12.00 5.52 0.00 5.04 0.00 0.00

1-Apr 91 11.76 6.72 1.20 1.92 0.00 0.00
2-Apr 92 11.76 7.20 0.00 0.00 0.00 0.00
3-Apr 93 11.28 7.68 1.20 0.00 0.00 0.00
4-Apr 94 11.76 6.96 0.00 0.00 0.00 0.00
5-Apr 95 10.80 5.52 1.20 0.72 0.00 0.00
6-Apr 96 11.28 5.04 3.60 0.48 0.00 0.00
7-Apr 97 10.32 4.56 0.00 6.00 3.60 0.00
8-Apr 98 11.04 2.88 0.00 5.28 0.72 1.68
9-Apr 99 10.56 2.64 0.00 7.68 0.00 0.00

10-Apr 100 10.08 1.20 0.00 3.60 0.00 0.00
11-Apr 101 8.64 0.00 0.00 0.48 0.00 0.00
12-Apr 102 7.92 0.00 0.00 0.00 0.00 0.00
13-Apr 103 5.04 0.00 1.20 0.00 0.00 0.72
14-Apr 104 4.80 0.00 0.96 0.24 0.00 0.00
15-Apr 105 2.40 2.88 0.00 0.00 0.00 0.00
16-Apr 106 0.00 0.24 0.00 0.00 0.00 1.20
17-Apr 107 0.24 0.00 0.00 0.00 0.24 0.00

Note, 2010-2011 Snow pack at high elevations was well above average at high elevations (130% in April) despi       
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DATE DAYOFYEAR 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013

1-Jan 1 3.84 10.32 3 9.84 6 11.28
2-Jan 2 3.84 10.32 5.04 10.08 6 11.28
3-Jan 3 3.84 9.6 4.56 9.6 6 10.8
4-Jan 4 3.84 9.36 4.32 9.36 5.76 10.56
5-Jan 5 9.6 9.36 4.8 9.6 5.76 10.56
6-Jan 6 8.88 9.84 7.2 8.64 5.76 10.56
7-Jan 7 8.64 11.52 6.24 8.4 5.76 10.56
8-Jan 8 8.4 10.56 6 8.4 5.76 10.08
9-Jan 9 8.64 9.6 5.76 8.4 5.76 9.36

10-Jan 10 7.92 9.12 5.76 8.4 5.76 8.88
11-Jan 11 8.64 9.12 5.52 8.4 6.72 9.84
12-Jan 12 8.64 9.36 5.52 8.64 6.48 10.08
13-Jan 13 8.4 9.12 5.76 8.88 6.48 10.08
14-Jan 14 8.4 8.88 5.76 8.4 6.48 10.08
15-Jan 15 8.64 8.88 5.52 7.92 6 10.56
16-Jan 16 8.16 8.88 5.52 7.68 6.24 10.8
17-Jan 17 8.4 9.6 5.52 7.2 6.48 10.8
18-Jan 18 8.88 9.36 5.52 7.2 5.28 10.32
19-Jan 19 9.36 9.36 8.16 11.28 12.72 10.32
20-Jan 20 8.64 9.36 8.4 10.32 14.64 10.32
21-Jan 21 9.12 9.36 9.12 9.12 14.4 10.32
22-Jan 22 9.12 9.36 11.04 9.12 13.92 10.32
23-Jan 23 8.88 12.24 12.48 9.12 13.92 10.32
24-Jan 24 8.88 14.88 11.28 9.6 15.36 10.32
25-Jan 25 9.6 15.36 11.04 10.08 13.92 9.12
26-Jan 26 9.36 16.56 10.56 9.84 13.92 7.2
27-Jan 27 9.36 16.32 10.32 9.84 15.36 9.36
28-Jan 28 12.72 16.56 10.08 9.84 14.64 9.6
29-Jan 29 12.24 15.6 9.84 9.84 14.4 9.36
30-Jan 30 12 15.36 9.84 9.6 13.92 8.4
31-Jan 31 11.76 14.88 11.04 9.6 13.68 8.4
1-Feb 32 11.28 14.64 11.52 9.6 13.68 8.16
2-Feb 33 11.28 14.4 11.04 9.6 13.68 7.92
3-Feb 34 12 14.16 10.56 9.6 13.68 7.92
4-Feb 35 13.44 14.16 11.28 9.6 13.68 7.68
5-Feb 36 13.2 14.16 10.56 11.04 13.68 7.44
6-Feb 37 13.2 14.4 12 10.32 13.68 7.2
7-Feb 38 12.24 14.16 11.52 10.32 13.68 7.2
8-Feb 39 13.68 14.4 11.28 10.8 13.68 7.2
9-Feb 40 13.68 14.16 11.28 10.56 13.68 7.68

10-Feb 41 12.96 14.64 11.28 10.56 14.4 7.2
11-Feb 42 12.72 14.4 11.04 10.56 14.16 7.68
12-Feb 43 11.76 14.16 11.76 9.84 15.12 7.2
13-Feb 44 13.2 14.4 10.8 9.36 14.88 7.68
14-Feb 45 12 14.4 10.8 8.64 14.88 7.44
15-Feb 46 12 14.64 11.52 8.4 14.88 7.44
16-Feb 47 12.24 14.64 11.28 7.92 14.88 7.2
17-Feb 48 12.96 15.84 10.56 8.64 14.88 7.68
18-Feb 49 12.72 15.36 10.8 8.64 15.12 7.44
19-Feb 50 12.24 14.88 10.8 10.8 15.12 7.44
20-Feb 51 12.24 14.4 11.52 10.56 15.12 7.44
21-Feb 52 12.24 14.4 11.28 10.08 15.36 8.4
22-Feb 53 12.48 14.4 11.28 10.08 15.12 7.44



23-Feb 54 13.2 15.36 11.28 10.56 15.36 8.4
24-Feb 55 19.44 13.68 11.28 10.8 15.36 7.2
25-Feb 56 17.52 13.92 11.28 11.52 16.32 7.2
26-Feb 57 16.8 14.4 10.32 11.76 15.36 7.2
27-Feb 58 15.84 15.84 10.32 11.28 15.36 7.2
28-Feb 59 15.36 15.36 10.08 10.8 15.84 7.44
1-Mar 60 14.4 15.12 9.84 10.32 15.12 7.44
2-Mar 61 14.16 13.92 9.6 9.6 15.84 7.2
3-Mar 62 14.88 12.96 9.36 10.8 16.8 6
4-Mar 63 14.88 12 9.12 10.32 16.32 5.28
5-Mar 64 16.32 11.76 8.88 10.32 15.36 5.28
6-Mar 65 16.08 11.76 7.2 13.44 14.64 5.28
7-Mar 66 15.6 12 6 12.72 13.92 7.44
8-Mar 67 15.6 11.76 6 15.12 13.44 7.44
9-Mar 68 15.36 12 5.28 14.88 13.44 7.2

10-Mar 69 15.12 12 4.8 11.76 13.44 6.96
11-Mar 70 15.12 12 4.32 10.8 13.44 6.48
12-Mar 71 14.88 12 4.08 10.32 13.2 6
13-Mar 72 14.4 12 3.84 10.08 11.76 4.56
14-Mar 73 13.92 12 3.84 9.6 10.8 1.2
15-Mar 74 16.08 12 0.48 8.88 10.08 0
16-Mar 75 15.12 11.28 0 7.2 7.92 0
17-Mar 76 14.88 8.64 0 7.68 4.56 1.92
18-Mar 77 14.64 7.68 0 7.68 3.36 1.2
19-Mar 78 14.88 7.2 0 7.68 1.92 0
20-Mar 79 14.64 6 0 7.68 3.84 0
21-Mar 80 12.72 4.08 0 8.88 3.12 0.72
22-Mar 81 12 1.68 0 8.88 2.88 1.2
23-Mar 82 11.76 0.96 0.48 8.88 0.72 0
24-Mar 83 11.52 0.72 0 8.4 0 0
25-Mar 84 10.32 0.72 0 8.4 0 0
26-Mar 85 10.8 5.28 0.96 8.4 0 1.2
27-Mar 86 14.4 3.84 0 11.04 0 0
28-Mar 87 12.72 3.6 0 9.12 0 0
29-Mar 88 12.24 6.72 0 8.4 0 0
30-Mar 89 12.96 5.28 0 8.64 0 0
31-Mar 90 12 5.52 0 5.04 0 0

1-Apr 91 11.76 6.72 1.2 1.92 0 0
2-Apr 92 11.76 7.2 0 0 0 0
3-Apr 93 11.28 7.68 1.2 0 0 0
4-Apr 94 11.76 6.96 0 0 0 0
5-Apr 95 10.8 5.52 1.2 0.72 0 0
6-Apr 96 11.28 5.04 3.6 0.48 0 0
7-Apr 97 10.32 4.56 0 6 3.6 0
8-Apr 98 11.04 2.88 0 5.28 0.72 1.68
9-Apr 99 10.56 2.64 0 7.68 0 0

10-Apr 100 10.08 1.2 0 3.6 0 0
11-Apr 101 8.64 0 0 0.48 0 0
12-Apr 102 7.92 0 0 0 0 0
13-Apr 103 5.04 0 1.2 0 0 0.72
14-Apr 104 4.8 0 0.96 0.24 0 0
15-Apr 105 2.4 2.88 0 0 0 0



2013-2014 2014-2015 MEAN

5.52 7.2 7.11
5.28 7.2 7.41
5.52 9.6 7.13
6.48 7.44 7.10
6.24 8.88 7.99

6 9.12 8.13
6 7.92 8.16

5.76 7.92 7.85
6.24 7.92 7.68
6.96 7.92 7.54
4.8 7.92 7.58

6 8.88 7.82
6 8.4 7.82

6.48 8.4 7.78
6.48 8.4 7.71
6.24 8.4 7.65
6.24 10.56 7.75
6.24 8.64 7.54
6.24 6.24 9.63
6.24 6.24 9.70
6.24 6.24 9.67
6.24 7.2 9.87
6.48 6.24 10.49
6.24 6.24 10.94
6.24 6.24 10.77
6.24 6.24 10.53
6.72 6.48 11.04
6.48 6 11.42
7.2 5.52 11.21

10.08 5.52 11.31
9.6 5.52 11.28

9.12 5.52 11.14
8.88 6.24 10.97
8.88 6 10.97
9.36 6.48 11.31
9.6 6.24 11.38

10.32 5.52 11.59
12 3.6 11.59

14.64 2.4 12.24
13.2 2.16 12.03

12.96 1.68 12.00
12.72 1.44 11.90
13.68 1.20 11.93
12.24 11.79

12 11.45
11.28 11.45

9.36 11.07
8.88 11.35
9.12 11.31

11.04 11.76
10.56 11.69
10.56 11.76
11.04 11.69
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12 12.31
10.8 12.65

10.32 12.58
9.6 12.21

9.36 12.17
7.44 11.76

17.28 12.79
18.72 12.72
15.12 12.27
12.24 11.45
11.28 11.31
10.8 11.31
9.6 11.04

9.12 11.21
8.4 10.94

6.48 10.08
6 9.74
6 9.50
6 8.95

5.28 8.09
5.76 7.61
3.6 6.45

2.64 5.76
6.96 5.93
4.32 5.14
3.6 5.11

3.36 4.70
2.88 4.22
2.4 3.60

1.68 3.19
1.2 2.95

0 3.81
0 4.18
0 3.63
0 3.91
0 3.84
0 3.22
0 3.09
0 2.71
0 2.88
0 2.67
0 2.61

0.48 2.98
0 3.50
0 3.09
0 2.98
0 2.13
0 1.30
0 1.13

0.48 1.06
0 0.86
0 0.75

2008-2014 MEAN 2015
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DATE TIME SNOWDEP    SNOWDEP  Comments

11/10/2014 12:00 0.8 9.6 First snow of the season
11/11/2014 12:00 0.78 9.36
11/12/2014 12:00 0.78 9.36
11/13/2014 8:30 1 12
11/14/2014 12:00 1.42 17.04
11/15/2014 12:00 1.3 15.6
11/16/2014 12:00 1.18 14.16
11/17/2014 12:00 1.18 14.16
11/18/2014 12:00 1.18 14.16
11/19/2014 12:00 1.18 14.16
11/20/2014 12:00 1.18 14.16
11/21/2014 12:00 1.18 14.16
11/22/2014 12:00 0.9 10.8
11/23/2014 8:30 1.08 12.96
11/24/2014 10:00 1.1 13.2 ~20F, mostly cloudy
11/25/2014 8:30 0.96 11.52 25F, windy blowing and drifting snow
11/26/2014 8:15 0.68 8.16 40F with rain last night
11/27/2014 12:00 0.5 6 warm
11/28/2014 11:00 0.2 2.4 45F
11/29/2014 12:00 0.16 1.92 35F, rain snow mix, windy
11/30/2014 9:00 0.06 0.72 20F, mostly cloudy
12/1/2014 8:15 0.3 3.6 10F snowing no wind
12/2/2014 8:15 0.18 2.16 40F rain/snow mix
12/3/2014 12:00 0.1 1.2
12/4/2014 12:00 0 0
12/5/2014 12:00 0 0
12/6/2014 9:15 0 0 partly cloudy, 30F
12/7/2014 9:00 0 0
12/8/2014 15:00 0 0 overcast, 40F
12/9/2014 8:15 0 0 fog, 15F

12/10/2014 9:00 0 0 overcast, 15F
12/11/2014 8:15 0 0 overcast, 15F
12/12/2014 12:00 0 0 38F
12/13/2014 12:00 0 0 35F
12/14/2014 9:00 0.18 2.16 20F, light snow
12/15/2014 8:00 0.28 3.36
12/16/2014 8:00 0.18 2.16
12/17/2014 8:00 0.28 3.36 20F, light snow
12/18/2014 8:45 0.18 2.16
12/19/2014 12:00 0.16 1.92
12/20/2014 12:00 0.18 2.16
12/21/2014 9:00 0.4 4.8 snowing, 34F
12/22/2014 8:30 0.32 3.84 light snow, 28F
12/23/2014 12:00 0.32 3.84
12/24/2014 12:00 0.32 3.84
12/25/2014 12:00 0.6 7.2 heavy snow and wind, 20F
12/26/2014 12:00 0.56 6.72
12/27/2014 12:00 0.56 6.72
12/28/2014 10:00 0.56 6.72 light snow 20F
12/29/2014 9:00 0.6 7.2 ice fog/light snow 0F
12/30/2014 8:30 0.6 7.2 clear, cold, -15F
12/31/2014 8:30 0.6 7.2 clear, cold -20F

1/1/2015 12:00 0.6 7.2



1/2/2015 12:00 0.6 7.2
1/3/2015 12:00 0.8 9.6 powdery snow overnight
1/4/2015 9:00 0.62 7.44 snow and wind, 20F
1/5/2015 8:00 0.74 8.88 snow and wind, 30F
1/6/2015 8:00 0.76 9.12 overcast 33F
1/7/2015 8:00 0.66 7.92 25F, foggy
1/8/2015 8:00 0.66 7.92 20F, foggy
1/9/2015 12:00 0.66 7.92

1/10/2015 12:00 0.66 7.92
1/11/2015 8:00 0.66 7.92
1/12/2015 9:30 0.74 8.88 light snow, 28F
1/13/2015 8:30 0.7 8.4
1/14/2015 8:30 0.7 8.4
1/15/2015 8:30 0.7 8.4 Foggy, -5F
1/16/2015 12:00 0.7 8.4
1/17/2015 12:00 0.88 10.56 Foggy, 10F
1/18/2015 10:00 0.72 8.64 Light rain, windy. 40F
1/19/2015 8:00 0.52 6.24 overcast, 20F. First day of feeding
1/20/2015 8:00 0.52 6.24 overcast , 20F
1/21/2015 8:00 0.52 6.24
1/22/2015 8:00 0.6 7.2 very light powdery snow
1/23/2015 12:00 0.52 6.24
1/24/2015 12:00 0.52 6.24
1/25/2015 13:00 0.52 6.24 34F, partly sunny
1/26/2015 12:00 0.52 6.24
1/27/2015 10:00 0.54 6.48 15F, fog
1/28/2015 12:00 0.5 6
1/29/2015 12:00 0.46 5.52
1/30/2015 12:00 0.46 5.52
1/31/2015 12:00 0.46 5.52
2/1/2015 12:00 0.46 5.52
2/2/2015 9:30 0.52 6.24 28F, high clouds. Light snow last night
2/3/2015 13:00 0.5 6 33F snowing
2/4/2015 8:30 0.54 6.48 32F, overcast, wet snown/rain yesterday and last night
2/5/2015 8:15 0.52 6.24 33F overcast
2/6/2015 12:00 0.46 5.52
2/7/2015 12:00 0.3 3.6
2/8/2015 13:00 0.2 2.4 Partly cloudy 45F
2/9/2015 8:30 0.18 2.16 overcast, 32F

2/10/2015 8:30 0.14 1.68 overcast, 32F
2/11/2015 8:00 0.12 1.44 clear 20F
2/12/2015 8:30 0.1 1.2 partly cloudy 20F



United States Department of  the Interior 
 

FISH AND WILDLIFE SERVICE 
NATIONAL ELK REFUGE 

675 E. Broadway 
Jackson, WY  83001 

(307) 201-5409 
FAX (307) 733-9729 

 
September 19, 2016 

 
 
 
Teton County Conservation District (TCD) Board  
420 W. Pearl Ave. 
P.O. Box 1070 
Jackson, WY 83001 
 
Dear TCD Board: 
 
Thank you for considering this proposal to work in partnership with the U.S. Fish and 
Wildlife Service (National Elk Refuge) to promote conservation practices and mitigation 
techniques designed to address wildlife and livestock conflicts in Teton County. 
    
The attached Easement/Lease proposal will contribute to the preservation of Teton 
County’s rich ranching heritage while safeguarding Jackson’s signature wildlife species 
(elk) and the national mammal (bison).  I believe this proposal will promote a healthy 
coexistence between ranching and these charismatic wildlife species and help preserve 
this rich heritage for the enjoyment of future generations of visitors to and residents of 
Teton County. 
 
I look forward to providing additional information or discussing this proposal with you as 
necessary.   
 
Thank you again for your consideration of this proposal. 
 
 
 
       Sincerely,  
 
 
       Steven W. Kallin 
       Refuge Manager 
        
 



NER Regional Office Briefing  - 1/18/2013 

1. NER establishment- CENTENNIAL 

 -Starvation; Tremendous emotion.  Elk were in serious decline in the USA; SAVE THE ELK 

 -Refuge, grazing; not “feeding”.  However, feeding all but 8 yrs in last 100!  TRADITION!  Elk is 
the signature wildlife species for Jackson, part of their heritage.  Some believe feeding is linked 
to their legacy of perpetuating the herd. 

2. Summer Range Map; migration to NER with routes; Administrative boundaries 

3. Bison increase    

 -Graph showing herd growth 

 -Hunting season => court=>Evaluate Supplemental feeding program 

4. BEMP 2007 

 -9 yrs; lawsuits 2008-2011; CCP start in 2011; 1st draft CCP; delayed Adaptive Mgmt Plan (AMP)  

5. BEMP goals, objectives and two pronged strategy 

 -Fewer animals 

 -More natural forage 

6. Current Threats 

 -Disease   

 -Starvation if feeding stops 

7. Activities to date: 

 -Hunting seasons 

  -South unit opening 

  -Bison hunt 

  -Continued recommendations to WGFD & GTNP which were rejected 

  -Voluntary Non-lead ammo program to protect eagles/ravens and the hunting program! 

 -Irrigation: significantly increased over what was called for in the BEMP, New EA; show map 

 -Ceremonial Hunt – ShoBans in the BEMP 



 -On-line permits; photo before & after 

 -Summarize hunt season changes we proposed, but were rejected 

 -etc 

8. Results 

 - Populations  

  Bison on 2/13/2013 

Total of 830 bison on refuge feed-grounds including 149 bulls, 385 cows, 73 yearling 
bulls, 44 yearling cows, and 179 calves.  Ratios were 52 bulls per 100 cows and 42 calves 
per 100 cows.  Few bison off refuge 

  -Prehunt bison herd in 2007 =  1,250; post hunt bison herd = 830 on 2/13/2013 ( 

- Elk on 2/12/13. The total number of elk on feed was 6,285 including 4,200 cows, 1,183 
mature bulls, 261 spikes, and 641 calves. Ratios were 28.2 mature bulls per 100 cows, 
6.2 spikes per 100 cows, and 15.3 calves per 100 cows.   

 

-Irrigation 

9. Impediments to Progress: 

 -Hunting Constraints 

  -Bison; weather dependent, GTNP as a sanctuary 

  -Elk;  -NORTHERN Sub-units 

    -Low production; summary map 

-WGFD concerned about reproduction and hunting; CONSERVATIVE on 
harvest and closures;  Outfitter pressure 

   -SOUTHERN Sub-unit     

    -High production 

-Spring Gulch herd protected by subdivisions. 

-GTNP under tremendous pressure to end elk Hunt; changes proposed 
likely resulting in reduced harvest. 



-GTNP reduced season by one week in 2012; likely will not add to end of 
season. 

-Area 80 closure on Dec. 1; WGFD opposes delayed closure 

-WYGD hunting in Area #78; good harvest    progress 

 

10. –Average elk harvest by Hunt Area 

-Graph showing total population by year with total harvest (cow/bull) separated 

-Co-mingling prevention; brucellosis.  The “trigger” to start 
supplemental feeding most years. (conflicting goals) 

 

11. Influential stakeholder groups: 

 -Guides/Outfitters – MORE elk; feed more!  Nearly took us to court on population objectives. 

 -Ranchers – Overcome reluctance; contacted X% of Spring Gulch Landowners 

 -Area business; Close relationship with Chamber; easier sell for fewer elk. 

12. Top two actions: 

 - Increase harvest to reduce populations to/below objectives 

 -Eliminate co-mingling conflict  

-easements (no winter female livestock; allow elk to graze private lands) 

-Fencing (limited opportunities; not supported by WGFD); a tool 

-Hunt permits held by Ranchers 

-Lease ranch for elk grazing 

13. RO Support: 

 1. Encourage WGFD to increase elk harvest.  

  -Extend hunt in Area #80 into December 

-Support change to Forest Service Winter Wildlife Closure of Area 80; allow hunters in 
December   

 2. Approval for easement/lease program to prevent co-mingling 



  -FWS funding to support JH Land Trust Easements 

 3. Do not support elimination of GTNP elk reduction season 

 4. Fences are NOT a magic bullet! 

14. Add slide summarizing: 

 - Classification counts 

 -Elk harvest by hunt area 

 -Accomplishments 

 

HANDOUTS: 

1. Accomplishments 
2. NER harvest proposals rejected 

Questions for Eric: 

1. Historically, what percentage of the North Jackson Elk herd has wintered on the NER?  Seems 
like I have heard 65-70%.  This amount of a 11,000 elk herd objective makes it mathematically 
impossible to reach the elk on supplemental feed objective of 5,000 animals. 

2. What is the status of CWD vaccination research for elk. 
3. Include changes WGFD has made to elk seasons in the Gros Ventre and other units to reduce 

harvest. 
4. In 2011, a 613 lb./ac increase in forage on irrigated vs non-irrigated?   
5. Are we collaring calves in the study with the WGFD in southern Yellowstone/Teton Wilderness? 
6. Percent of randomly collared elk on NER from S. Yellowstone and Teton Wilderness herd 

segments in 1990? Vs today? 
7. How many elk collars do we have from the Teton Wilderness and Southern Yellowstone herd 

segments. 

DATA Needs for briefing: 

1. Total population of elk and bison herds. 
2. Harvest by year by species by hunt area 
3. Recruitment by year by species (calves/100 cows) 
4.  

Points to stress/answer: 

-What will happen with the elk herd? 



-How will we achieve these goals 

-What push-back do we expect? 

-Lloyd Dorsey letter: 

 -Meeting and building relationships with area ranchers 

-Bullet list of BEMP efforts/accomplishments 

 

  

Misc. Refuge Issues: 

-Pathway 

-Non-lead ammo  

-Snake River comprehensive Planning 

-CCP 

-Visitor Center Partnerships; share the joy! 

-Wolves 

-Flat Cr. restoration 

 

 

  

Area # 80 Type 4 Type 6 Cows Bulls Calves Total 
2007       
2008       
2009       
2010       
2011       
2012       
       
 



National Elk Refuge Bison and Elk Winter Feeding Adaptive Management Plan  

November 2012 Meeting Agenda 

 

I expect that we’ll spend the first part of our time together reviewing the components of 
adaptive management, common causes of failure, current bison and elk management, etc. We 
can take as much time as necessary to cover the above. After that I hope to focus on the first 
two components of an AMP – the statement of objectives and management options. The 
former is relatively well defined for us in the current BEMP – 5,000 elk and 500 bison. The 
latter, management options, will take more time to outline.  

I believe we also need to carefully outline key uncertainties to be addressed in the AMP. 
Currently, I suspect that you have a very solid understanding of 1) how much forage an elk or 
bison needs to get through the winter, 2) the amount of available forage on the refuge, and 3) 
how effective harvest can be in effecting the winter population of elk and bison. It also seems 
as if, a priori, you feel that 5,000 elk and 500 bison cannot be supported on the refuge without 
supplemental feeding. This is somewhat paradoxical to me because we are proposing an AMP 
to address the issue when there does not appear to be significant uncertainties about our 
management. I say this with very little understanding of the current situation, so I’m sure you 
can set me straight.     

Topics to be covered and lead 

1. Components of Adaptive Management – Jeff 
a. Statement of Objectives 
b. Management Options 
c. Models of System Dynamics 
d. Monitoring Program 
e. Choosing an Optimal Strategy 

2. Most common causes of Adaptive Management failure - Jeff 
3. Adaptive Management Example: Atlantic Salmon Management – Paul? 
4. Summary of Bison and Elk Management Plan – NER 
5. Statement of Objectives – Group  
6. Management Options – Group 

 

 

 



 

PHASE I OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be summary 
of recent elk herd segments. This may be accomplished by populating a table of population 
segment abundance, objective, relative proportion during winter on the NER, classification, and 
harvest. Once this information is summarized/collated, meet with the partners to see if the 
group can reach a set of strategies similar to those listed below. If that doesn’t appear to work, 
work to get the group together for a more formal SDM approach to select strategies. Need to 
brief Matt Hogan and try to get him to communicate the NER’s need to meet these objectives 
to the WGFD state office to put pressure on the Jackson office to be willing to explore 
meaningful strategies. This could be done 1) in advance of the first meeting with collaborators, 
or 2) brought up with the collaborators at the meeting, giving the example of Paul’s work with 
Atlantic salmon recovery.  

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 

3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 



Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 
to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE II OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 

Goal 1: Habitat Conservation 



“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 
Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 

8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 



ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 

9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
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I expect that we’ll spend the first part of our time together reviewing the components of 
adaptive management, common causes of failure, current bison and elk management, etc. We 
can take as much time as necessary to cover the above. After that I hope to focus on the first 
two components of an AMP – the statement of objectives and management options. The 
former is relatively well defined for us in the current BEMP – 5,000 elk and 500 bison. The 
latter, management options, will take more time to outline.  

I believe we also need to carefully outline key uncertainties to be addressed in the AMP. 
Currently, I suspect that you have a very solid understanding of 1) how much forage an elk or 
bison needs to get through the winter, 2) the amount of available forage on the refuge, and 3) 
how effective harvest can be in effecting the winter population of elk and bison. It also seems 
as if, a priori, you feel that 5,000 elk and 500 bison cannot be supported on the refuge without 
supplemental feeding. This is somewhat paradoxical to me because we are proposing an AMP 
to address the issue when there does not appear to be significant uncertainties about our 
management. I say this with very little understanding of the current situation, so I’m sure you 
can set me straight.     

Topics to be covered and lead 

1. Components of Adaptive Management – Jeff 
a. Statement of Objectives 
b. Management Options 
c. Models of System Dynamics 
d. Monitoring Program 
e. Choosing an Optimal Strategy 

2. Most common causes of Adaptive Management failure - Jeff 
3. Adaptive Management Example: Atlantic Salmon Management – Paul? 
4. Summary of Bison and Elk Management Plan – NER 
5. Statement of Objectives – Group  
6. Management Options – Group 

 

 

 



 

PHASE I OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be summary 
of recent elk herd segments. This may be accomplished by populating a table of population 
segment abundance, objective, relative proportion during winter on the NER, classification, and 
harvest. Once this information is summarized/collated, meet with the partners to see if the 
group can reach a set of strategies similar to those listed below. If that doesn’t appear to work, 
work to get the group together for a more formal SDM approach to select strategies. Need to 
brief Matt Hogan and try to get him to communicate the NER’s need to meet these objectives 
to the WGFD state office to put pressure on the Jackson office to be willing to explore 
meaningful strategies. This could be done 1) in advance of the first meeting with collaborators, 
or 2) brought up with the collaborators at the meeting, giving the example of Paul’s work with 
Atlantic salmon recovery.  

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 

3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 



Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 
to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE II OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 

Goal 1: Habitat Conservation 



“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 
Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 

8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 



ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 

9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:45: Introductions and Review of meeting objectives. 
 

2) 8:45 – 9:15: Bison and Elk Management Plan. 
a. Overview of the plan 
b. Brief review of the NER management goals 

i. Habitat Conservation 
ii. Sustainable Populations 

1. “By year one, develop a structured framework, in collaboration with the 
WGFD, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to 
greater reliance on natural forage on the refuge. Establish objective 
criteria for when supplemental feeding will begin and end in years when 
needed on the refuge.” 

a. “Implement a phased approach to reducing the number of 
animals on feed while achieving the state’s population 
objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of 
approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired 
conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated 
forage (on the refuge).” 

iii. Numbers of Elk and Bison 
iv. Disease Management 

 
3) 9:15 – 9:30: Current Jackson Bison and Elk Herd Population Status. 

a. Total numbers through time 
b. Herd segment demographics 
c. Winter distribution 

 



4) 9:30 – 9:45: WGFD Overview of Jackson Bison and Elk Herd Objectives. 

9:45 – 10:00: Break 

5) 10:00 – 10:30: Adaptive Management; process and potential product 
a. Brief overview of Adaptive Management 

i. Statement of objectives – from the BEMP  
ii. Management options  

iii. Model(s) of system dynamics  
iv. Monitoring program  
v. Choosing an optimal strategy  

 
6) 10:30 – 12:00: Management options to reach Phase I objective 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

22 JANUARY 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:35: Meeting Objectives. 
a. Review of Narrative for Alternative Management Actions for Elk 
b. Bison Alternative Management Strategy development 

 
2) 8:35 – 9:00: Review of Narrative for Alternative Management Actions for Elk 

a. Influence of spring hazing on NER elk harvest – Jeff     pg 11  
b. Include description of predicting a severe weather event? – Dale   pg 14 

 
3) 9:00 – 10:15: Bison Alternative Management Strategy development 

a. Bison range spatial data from GTNP for figure 1?     pg 2 
b. Currently only one strategy being proposed – is the group comfortable with that? 
c. Review last meeting’s strategy development for WGFD input 

i. Population management –  
ii. Habitat improvements – how do we use habitat improvements to reduce bison 

population? Is it possible to lure them into areas where harvest can occur using 
habitat improvements?  

iii. Private lands mitigation – we have this category of management actions in the 
elk table but not for bison; decided during last meeting to not include it, is this 
acceptable for WGFD? 

iv. Public education/outreach – currently considering these largely transferable 
from the elk table, i.e., they are not more specific to bison.   
 

4) 10:15 – 10:30: Break 
5) 10:30 – 12:00: Discuss current timeline for completing first draft of plan 

a. May 2014 deadline for draft of plan covering Phase 1 (not a hard deadline) 
b. Consequences table (elk only at this time; only one strategy for bison) 

i. Make sure we have the categories (objectives and sub-objectives) necessary to 
capture meaningful differences 

ii. Define the performance measures for each category 
iii. Group exercise or individual responses summarized? 

c. Model of elk wintering population for predicting response to management actions 
i. Single model or competing models?    

d. Monitoring necessary to capture response of elk and bison to management actions 
i. Use existing monitoring as much as possible for developing  

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

11 February 2015 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:15: Meeting Objectives. 
a. Review of current direction – focus on changing feeding to alter behavior and link to 

calf survival; focusing on NER strategy without ‘detailed analysis’, which leads to focus 
on three primary tools – harvest, feeding management, and hunt timing  

b. Criteria for consideration, ROD (pg. 209) 
c. Strategy to finalize plan 

 
2) 8:15 – 8:30: Where we left off 

a. Phase I nearly completed  
i. Consequences tables for elk and bison 

b. Decision to include Phase II, linking desired conditions to elk and bison use 
i. Habitat Conservation – sage and grass, willow, aspen, cottonwood, wet meadow 

ii. Sustainable Populations – Phase I objectives, GTNP elk sex ratio 
iii. Numbers of Elk and Bison – JEH objective 
iv. Disease Management – Brucellosis & CWD 

 
3) 8:30 – 9:30: Presumptive selection of NER strategy 

 
4) 9:30 – 10:00: Primary management tools and decision points 

 
5) 10:00 – 10:15: Break 

 
6) 10:15 – 11:15: Strategy to finalize plan 

a. Objectives, strategies and actions 
i. Largely defined and captured in draft plan 

b. Model(s) of system dynamics 
i. Preliminary ideas captured 

ii. Time-consuming process – how to maximize the group’s input while minimizing 
meeting time? 

iii. Expectations – Eric, Kerry, and Jeff currently on subgroup for developing 
models; how will we proceed with winter field season approaching? 

c. Monitoring 
i. Existing monitoring and protocols will expedite this aspect 

1. Include data management  
ii. Need to have measurable attributes and performance criteria fully developed 

(Appendix I of draft plan)  
 



7) 11:15 – 11:30: Bison Alternative Management Strategy development 
a. Review management action narratives  

i. Population management –  
1. Fertility control – Add a few sentences on the presumed advances since 

approval of BEMP that would make this a reasonable action, or leave as 
is and address if harvest is unsuccessful?   (pg. 27) 

       



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

24 FEBRUARY 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 12:30 – 12:35: Meeting Objectives. 
a. What Will the First Draft of Plan Include? 
b. Review of Narrative for Bison Alternative Management Actions 
c. Discuss Current Timeline for Completing First Draft of Plan 

 
2) 12:35 – 1:30: What Will the First Draft Plan Include? 

a. May 2014 deadline for draft of plan covering Phase 1 (not a hard deadline)? 
i. Original idea was to focus on Phase 1, produce an implementable plan, and 

develop the Phase 2 component (elk population numbers defined by ‘desired 
conditions’) while working to achieve Phase 1 objectives. It seems like we need 
to revisit this idea and determine if we want to stay with that strategy or 
explicitly deal with Phase 2 with the current plan. 

ii. Some ‘desired conditions’ will be defined in the CCP 
iii. Will likely need to reduce the number of ‘desired conditions’ to a tractable level 

 
3) 1:30 – 4:30: Bison Alternative Management Strategy development 

a. Categorize management actions into the two strategies (first or last?)  pg. 25 
b. Where do we address bison in the Nowlin unit? 
c. Is there conflict between trophy bull hunters and cow harvest?    pg. 25  
d. Review management action narratives (in order, starts on pg. 25) 

i. Population management –  
1. Agency cull – review existing approval in EIS; is it broad enough for a 

post-hunt and/or feedline cull? 
2. Deleted ‘harvest during feeding operations’ 
3. Increase NER hunter limits – currently doesn’t seem possible without a 

split season or season extension; should we change the wording to 
capture that? 

4. Plow roads for north end access; changed to ‘Improve late-season 
access to north end of NER for hunting and carcass retrieval’ 

5. Added ‘over-the-snow vehicle access on NER roads for carcass 
removal’; does the group want this to stay in as an action? 

ii. Hazing – 
1. Deleted ‘Allow bison in Gros Ventre’ 
2. Reduce or eliminate summer hazing of bison off NER – current narrative 

description seems to be more about keeping bison on the north end of 
the refuge (i.e., Pederson MU) with reduced hazing as one means to 
accomplish that objective; should we change this action to more 
correctly represent that, e.g., ‘Encourage bison to remain in the 
Pederson MU during summer’?     



iii. Habitat improvements –  
1. Fire management on NER and adjacent public land – is this to increase 

susceptibility of bison to harvest? 
2. Water source improvements – could use more specificity in the 

narrative for this action. 
iv. Private lands mitigation – any other actions for this category in addition to the 

NER South boundary improvement?  
v. Public education/outreach –see comments on pg 27. Need to consider a specific 

message to the public for bison (we captured some of those ideas during the 
last meeting). Should we have a simple action of ‘Increase public EO (including 
local elected officials)’ and state that it will be integrated with the elk EO?   

Question: Is a “bison cull” in the EIS? (summary from Steve Kallin) 

Impacts on Habitat; Alternative 4; p. 253 

Elk that showed up in the Gros Ventre and Hoback 
River basins due to declines in supplemental 
feeding on the refuge would likely be hazed onto 
state feedgrounds before they began causing 
damage to private lands. Bison could be either 
hazed or culled. Nonetheless, it is possible that 
adverse impacts could occur to private agricultural 
lands in localized areas. 

CHAPTER 4. ENVIRONMENTAL CONSEQUENCES; Alternative 4; p. 496 

Mitigation 
Several mitigation measures would be implemented 
to minimize the extent of depredation of 
landscaping and other property damage. For example, 
home and business owners could better 
protect trees and gardens through the use of exclosures. 
Hazing, depredation hunts, and agency 
culling might be needed to keep elk and bison 
away from trees, gardens, and other areas where 
they could potentially damage private property 
(e.g., fences). 

Social and Economic Impacts: Impacts on Livestock Operations; Alternative 4;  p.509 

Furthermore, WGFD personnel 
would likely react quickly to any reports of 
bison getting near livestock feeding operations, 
and they would presumably haze, cull, or take 
other actions to prevent co-mingling. 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

24 FEBRUARY 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 12:30 – 12:35: Meeting Objectives. 
a. What Will the First Draft Plan Include?  
b. Discuss Current Timeline for Completing First Draft of Plan 
c. Review of Narrative for Bison Alternative Management Actions 

 
2) 12:35 – 1:30: What Will the First Draft Plan Include? 

a. May 2014 deadline for draft of plan covering Phase 1 (not a hard deadline)? 
i. Original idea was to focus on Phase 1, produce an implementable plan, and 

develop the Phase 2 component (elk population numbers defined by ‘desired 
conditions’) while working to achieve Phase 1 objectives. It seems like we need 
to revisit this idea and determine if we want to stay with that strategy or 
explicitly deal with Phase 2 with the current plan. 

ii. Some ‘desired conditions’ will be defined in the CCP 
iii. Will likely need to reduce the number of ‘desired conditions’ to a tractable level 

 
3) 1:30 – 2:00: Discuss Current Timeline for Completing First Draft of Plan 

a. Objectives – defined in Bison and Elk Management Plan (BEMP; USFWS & USNPS 2007) 
i. Elk and bison BEMP population objectives are divided into two Phases 

1. Phase 1 population objectives defined numerically (5000 elk and 500 
bison) 

2. Phase 2 elk population objective to be defined based on achieving 
‘desired conditions’; bison population objective consistent between 
BEMP phases  

ii. Twelve additional objectives with measurable attributes and performance 
criteria are defined in the BEMP and CCP 

iii. ‘Desired conditions’ will be defined based on a subset of these objectives  
iv. Draft set of desired conditions to group by early May for discussion in mid-May 

– Eric, Jeff, Kerry 
v. Projected completion date 6/1/2014 

b. Management Actions and Strategies 
i. Completed three strategies (excluding reference strategy) for managing elk 

abundance and distribution on the NER 
ii. Creating two strategies for bison (excluding reference strategy) 

iii. Projected completion date 3/15/2014 
iv. Tables presenting the relative advantages and disadvantages of each strategy 

for each objective and decision consideration will be created 



v. Projected completion date 4/15/2014 
c. Model(s) describing system dynamics 

i. Competing models if considerable uncertainty regarding elk and bison 
population response to management actions 

ii. Single model if system relatively well understood and response of populations 
reasonably predictable 

iii. Projected completion date 8/15/2014 
d. Monitoring program  

i. Elk and bison populations – use existing monitoring to greatest extent possible 
ii. Monitoring of performance measures for desired habitat conditions will use 

existing monitoring where possible, developing new monitoring protocol where 
necessary 

iii. Projected completion date 12/15/2014 
 

4) 2:00 – 4:30: Bison Alternative Management Strategy development 
a. Categorize management actions into the two strategies (first or last?)  pg. 25 
b. Where do we address bison in the Nowlin unit? 
c. Is there conflict between trophy bull hunters and cow harvest?    pg. 25  
d. Review management action narratives (in order, starts on pg. 25) 

i. Population management –  
1. Agency cull – review existing approval in EIS; is it broad enough for a 

post-hunt and/or feedline cull? 
2. Deleted ‘harvest during feeding operations’ 
3. Increase NER hunter limits – currently doesn’t seem possible without a 

split season or season extension; should we change the wording to 
capture that? 

4. Plow roads for north end access; changed to ‘Improve late-season 
access to north end of NER for hunting and carcass retrieval’ 

5. Added ‘over-the-snow vehicle access on NER roads for carcass 
removal’; does the group want this to stay in as an action? 

ii. Hazing – 
1. Deleted ‘Allow bison in Gros Ventre’ 
2. Reduce or eliminate summer hazing of bison off NER – current narrative 

description seems to be more about keeping bison on the north end of 
the refuge (i.e., Pederson MU) with reduced hazing as one means to 
accomplish that objective; should we change this action to more 
correctly represent that, e.g., ‘Encourage bison to remain in the 
Pederson MU during summer’?     

iii. Habitat improvements –  
1. Fire management on NER and adjacent public land – is this to increase 

susceptibility of bison to harvest? 
2. Water source improvements – could use more specificity in the 

narrative for this action. 
iv. Private lands mitigation – any other actions for this category in addition to the 

NER South boundary improvement?  
v. Public education/outreach –see comments on pg 27. Need to consider a specific 

message to the public for bison (we captured some of those ideas during the 



last meeting). Should we have a simple action of ‘Increase public EO (including 
local elected officials)’ and state that it will be integrated with the elk EO?   

Question: Is a “bison cull” in the EIS? (summary from Steve Kallin) 

Impacts on Habitat; Alternative 4; p. 253 

Elk that showed up in the Gros Ventre and Hoback 
River basins due to declines in supplemental 
feeding on the refuge would likely be hazed onto 
state feedgrounds before they began causing 
damage to private lands. Bison could be either 
hazed or culled. Nonetheless, it is possible that 
adverse impacts could occur to private agricultural 
lands in localized areas. 

CHAPTER 4. ENVIRONMENTAL CONSEQUENCES; Alternative 4; p. 496 

Mitigation 
Several mitigation measures would be implemented 
to minimize the extent of depredation of 
landscaping and other property damage. For example, 
home and business owners could better 
protect trees and gardens through the use of exclosures. 
Hazing, depredation hunts, and agency 
culling might be needed to keep elk and bison 
away from trees, gardens, and other areas where 
they could potentially damage private property 
(e.g., fences). 

Social and Economic Impacts: Impacts on Livestock Operations; Alternative 4;  p.509 

Furthermore, WGFD personnel 
would likely react quickly to any reports of 
bison getting near livestock feeding operations, 
and they would presumably haze, cull, or take 
other actions to prevent co-mingling. 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

7 April 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 12:30 – 12:35: Meeting Objectives. 
a. Review of Narrative for Bison Alternative Management Actions 
b. Desired conditions – begin prioritizing criteria to link to elk population 

 
2) 12:35 – 2:00: Bison Alternative Management Strategy development 

a. Review management action narratives (in order, starts on pg. 25) 
i. Population management –  

1. January hunt extension – still uncertain what this actually means; need 
specific wording for this action (sorry, I think it has already been 
described and I simply didn’t capture it in my notes)  (pg. 25) 

2. Agency cull – current wording describing deadlines set by policy (pg. 26) 
3. Agency cull – quick review of bison harvest simulation; are people 

comfortable with the model and demographic rates used?  (pg. 26) 
4. Fertility control – which strategy would this fall under?  
5. Fertility control – how do we word this action to account for 1) its prior 

rejection in the 2007 EIS and 2) the presumed advances since that time 
that would make this a reasonable action?   (pg. 26) 

ii. Hazing – 
1. Combined Nowlin unit-specific action with an action to haze bison south 

of a defined line.      (pg. 26) 
2. Included an action and descriptive sentence for agency-accompanied 

hunters in the southern units – which units are we talking about for 
this? Any other specificity to include in the description?   (pg. 26) 

iii. Habitat improvements –  
1. Water source improvements – still needs some specificity for the 

proposed actions.      (pg. 27) 
iv. Public education/outreach – 

1. See comments on pg 27. 
2. Should the agency outreach be its own EO action?   (pg. 28)  

v. Monitoring –  
1. ‘Assess influence of outfitters on hunter success’?  (pg. 28) 

3) 2:00 – 2:10: Break 
 

4) 2:10 – 4:30: Desired conditions – begin prioritizing criteria to link to elk population 
a. Review Appendix I figure; six habitat objectives relevant to phase II elk population 

objective       



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:45: Introductions and Review of meeting objectives. 
 

2) 8:45 – 9:15: Bison and Elk Management Plan. 
a. Overview of the plan 
b. Brief review of the NER management goals 

i. Habitat Conservation 
ii. Sustainable Populations 

1. “By year one, develop a structured framework, in collaboration with the 
WGFD, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to 
greater reliance on natural forage on the refuge. Establish objective 
criteria for when supplemental feeding will begin and end in years when 
needed on the refuge.” 

a. “Implement a phased approach to reducing the number of 
animals on feed while achieving the state’s population 
objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of 
approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired 
conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated 
forage (on the refuge).” 

iii. Numbers of Elk and Bison 
iv. Disease Management 

 
3) 9:15 – 9:30: Current Jackson Bison and Elk Herd Population Status. 

a. Total numbers through time 
b. Herd segment demographics 
c. Winter distribution 

 



4) 9:30 – 9:45: WGFD Overview of Jackson Bison and Elk Herd Objectives. 

9:45 – 10:00: Break 

5) 10:00 – 10:30: Adaptive Management; process and potential product 
a. Brief overview of Adaptive Management 

i. Statement of objectives – from the BEMP  
ii. Management options  

iii. Model(s) of system dynamics  
iv. Monitoring program  
v. Choosing an optimal strategy  

 
6) 10:30 – 12:00: Management options to reach Phase I objective 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:45: Introductions and Review of meeting objectives. 
 

2) 8:45 – 9:15: Bison and Elk Management Plan. 
a. Overview of the plan 
b. Brief review of the NER management goals 

i. Habitat Conservation 
ii. Sustainable Populations 

1. “By year one, develop a structured framework, in collaboration with the 
WGFD, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to 
greater reliance on natural forage on the refuge. Establish objective 
criteria for when supplemental feeding will begin and end in years when 
needed on the refuge.” 

a. “Implement a phased approach to reducing the number of 
animals on feed while achieving the state’s population 
objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of 
approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired 
conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated 
forage (on the refuge).” 

iii. Numbers of Elk and Bison 
iv. Disease Management 

 
3) 9:15 – 9:30: Current Jackson Bison and Elk Herd Population Status. 

a. Total numbers through time 
b. Herd segment demographics 
c. Winter distribution 

 



4) 9:30 – 9:45: WGFD Overview of Jackson Bison and Elk Herd Objectives. 

9:45 – 10:00: Break 

5) 10:00 – 10:30: Adaptive Management; process and potential product 
a. Brief overview of Adaptive Management 

i. Statement of objectives – from the BEMP  
ii. Management options  

iii. Model(s) of system dynamics  
iv. Monitoring program  
v. Choosing an optimal strategy  

 
6) 10:30 – 12:00: Management options to reach Phase I objective 

 



BISON AND ELK ADAPTIVE MANAGEMENT PLAN MEETING 

3 June 2015 AGENDA 

Participants: 
National Elk Refuge, WGFD – Jackson Region, Grand Teton NP, Forest Service 
 

12:30 – 12:45: MEETING OBJECTIVES 
1. Review of draft AMP – the plan provided to everyone is a very rough draft intended to 

provide an overview of the general direction we are proposing.  
2. Supplemental feeding initiation and termination criteria.   
3. Monitoring  
4. AM Plan Review 
5. Draft Completion and Implementation Schedule 

 
1.) 12:45 – 1:30: Review of draft AMP 

A. Overview of draft AMP by Jeff Warren 

B. General discussion of the current direction, i.e., big-picture comments 
 
C. Detailed discussion of several key AMP components  

- Elk winter distribution     pg. 4 

-  Elk calf winter survival and forage deficits   pg. 7 

- Are the stated assumptions acceptable?    pg. 4, paragraph 2 

 
2) 1:30 – 3:00: Supplemental feeding initiation and termination criteria 

A. Two potential approaches to change initiation of supplemental feeding 
- Initiation based on available forage, lower threshold values pgs. 10–11 
- Keep current available forage threshold and delay specified number of days 
 

B. Options for termination of supplemental feeding 
 

3) 3:00 – 3:30: Monitoring 
A. Does the monitoring listed below capture the primary needs of the AMP?  

- Elk response to supplemental feeding changes  
- Elk calf survival 
- Conflicts on private lands 
-Changes to disease prevalence 

 
4) 3:30 – 3:45: AMP Peer review discussion 

 
5) 3:45 – 4:00: Draft Completion and Implementation Schedule discussion  
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3 June 2015 AGENDA 

Participants: 
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1. Overview of draft AMP – the plan provided to everyone is a very rough draft intended 

to provide an overview of the general direction we are proposing.  
2. Supplemental feeding initiation and termination criteria.   
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4. AM Plan Review 
5. Draft Completion and Implementation Schedule 

 
1.) 12:45 – 1:30: Overview of draft AMP 

A. Overview of draft AMP by Jeff Warren 

B. General discussion of the current direction, i.e., big-picture comments 
 
C. Detailed discussion of several key AMP components  

- Elk winter distribution     pg. 4 

-  Elk calf winter survival and forage deficits   pg. 7 

- Are the stated assumptions acceptable?    pg. 4, paragraph 2 

 
2) 1:30 – 3:00: Supplemental feeding initiation and termination criteria 

A. Two potential approaches to change initiation of supplemental feeding 
- Initiation based on available forage, lower threshold values pgs. 10–11 
- Keep current available forage threshold and delay specified number of days 
 

B. Options for termination of supplemental feeding 
 

3) 3:00 – 3:30: Monitoring 
A. Does the monitoring listed below capture the primary needs of the AMP?  

- Elk response to supplemental feeding changes  
- Elk calf survival 
- Conflicts on private lands 
-Changes to disease prevalence 

 
4) 3:30 – 3:45: AMP Peer review discussion 

 
5) 3:45 – 4:00: Draft Completion and Implementation Schedule discussion  



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

25 JULY 2013 AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:40: Review of Meeting Objectives. 
 

2) 8:40 – 8:55: Review of 22 May Meeting. 
a. Bison and Elk Management Plan Phase I objective 
b. Brief review of Adaptive Management 

i. Statement of objectives – from the BEMP  
ii. Management actions  

iii. Model(s) of system dynamics  
iv. Monitoring program  
v. Choosing an optimal strategy  

c. Alternative Management Actions 
i. What are good alternative management actions? 

d. Review of 22 May 2013 meeting notes  
 

3) 8:55 – 9:10: Developing Alternative Management Action Strategies. 
 

4) 9:10 – 9:20: Introduction to Predicting Consequences. 
 

5) 9:20 – 9:45: Alternative Management Action Strategies to Reach Phase I Objective 
 

9:45 – 10:00: Break 
 
6) 10:00 – 12:00: Alternative Management Action Strategies to Reach Phase I Objective cont. 

 

 

 

 

 



National Elk Refuge—Alternative management actions identified for meeting the NER winter 
elk population objective can be grouped into five categories, including 1) winter feeding 
management (both on and off the NER), 2) population management (harvest, culling, and 
fertility control), 3) hazing (direct and indirect), 4) habitat improvements (adjacent to the NER), 
and 5) mitigating private lands conflicts (leases/easements, fencing, incentives) (Table 2). The 
latter represent sequenced alternatives that would be necessary to implement due to wintering 
elk dispersing onto private lands adjacent to the NER in response to other management actions 
taken. A sixth group of alternatives associated with increasing public awareness of ‘natural’ 
levels of elk winter mortality were included after the meeting. These actions represent an 
acknowledgement that the current feeding program results in reduced winter mortality and has 
led to low public tolerance to increased winter mortality, whether episodic or perennial in 
nature. Lastly, a group for each of monitoring and enforcement were included to allow proper 
accounting of costs associated with each management action strategy.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Less conservative (NER) 
   Intra-seasonal mngmnt (GRVNT) 
   Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on and 

near refuge 
   Late-season refuge hunt 
   Extend open period on Forest 

Service 
   "Tag and drag" 
   NER feed-line cull 
   Fertility control (Unit 78 & GTNP 

South) 
   Hazing 
   No change 
   More temporally dynamic 
   Habitat improvements 
   No change 
   Fire treatments on adjacent range 
   Private lands mitigation 
   No change 
   Leases/easements 
   Fencing 
   Incentives for steer operations 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 



Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

    
Bison—Alternative management actions for bison on the NER and adjacent areas included 
several developed for the NER wintering elk population objective in addition to those solely 
developed for bison (Table 4). Which actions should we carry over from the elk strategy table? 
Most of the actions identified were related to bison harvest in an effort to influence hunter 
access or success.  
 



Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 



county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd—The JEH is currently within management objective (11,000 ± 10%), so it 
should be recognized that recent management actions have been successful. Harvest has been 
the primary action taken to reach objective, with antlerless harvest having the most influence 
on population trajectory. Identified alternative management actions can therefore be 
considered as those that could be employed if 1) the efficacy of harvest for controlling JEH 
population declines, or 2) a lower JEH objective was implemented. Alternative management 
actions identified for meeting the JEH elk population objective can be grouped into four 



categories, including 1) winter feeding management, 2) population management, 3) habitat 
improvements, and ) mitigating private lands conflicts (Table 6). Habitat improvements would 
be targeted at reaching JEH winter distribution objectives (Table 1), which would necessitate 
mitigation of private lands conflicts. Similar to the NER winter elk strategy table (Table 2), 
alternatives with 1) increasing public awareness of ‘natural’ levels of elk winter mortality, 2) 
monitoring and 3) enforcement were included after the meeting to allow proper accounting of 
costs associated with each management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       



 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

20 AUGUST 2013 AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:40: Review of Meeting Objectives. 
 

2) 8:40 – 8:45: Review of 25 July Meeting. 
a. Review of 22 May Meeting 
b. Overview of Developing Alternative Management Action Strategies 
c. Introduction to Predicting Consequences 
d. Alternative Management Action Strategies to Reach Phase 1 Objectives 

 
3) 8:45 – 8:55: Review of Developing Alternative Management Action Strategies  
 
4) 8:55 – 9:25: Review/create Narratives for Alternative Management Actions 

 
5) 9:25 – 9:45: Consequences Table – Are there competing objectives we’re overlooking? 

 
9:45 – 10:00: Break 
 
6) 10:00 – 12:00: Alternative Management Action Strategies to Reach Phase I Objective 

 

 

 

 

 

 
 
 
 
 
 



National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt Strategy C 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) 
   Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt X* 

  Extend open period on Forest Service 
   "Tag and drag"    

NER feed-line cull    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Increase harvest in Unit 78  X  

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire treatments on adjacent range 
   Private lands mitigation 
   No change X 

  Leases/easements 
   Non-traditional landuse    

Fencing 
   Incentives for steer operations 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Monitoring 
   No change X X 

 Increase 
   Enforcement 
   No change 
   Increase X 

  



 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objective of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality. No proposed alternative winter feeding action, outside of 
elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds could be targeted specifically to assist in keeping animals from moving to 
the NER; for example, animals are more likely to move to the NER if feeding is occurring there 
and not at the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. 
Are there other specific actions within the Gros Ventre feedgrounds that could be taken? 
Otherwise this seems like an action that is already being taken.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional cases. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable. Does the group have ideas of criteria that could be 
used? These may be necessary to define prior to estimating consequences if they entail 
significant increases in monitoring, education and outreach, etc., that would increase agency 
costs for implementation.   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Because there are not refuge-specific harvest 
objectives, but instead population objectives, what did we mean when we wrote the action 
‘Increase harvest objectives on and near the refuge’?        
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving to the refuge. *Without coordinated 
hunts in adjacent units (i.e., herd units 78 and 80), Grand Teton NP, and extended open period 
on FS lands in herd unit 80, the NER herd would likely be ineffective in also significantly 
increasing harvest. For the ‘NER-focused’ strategy above are we only trying to keep animals 
off the refuge until later in the winter, or is there a population reduction component too? 
 
“Tag and drag” is strictly a retrieval service currently provided by two licensed outfitters. They 
are also licensed to guide on the NER. This program is primarily for bison, less so for elk. Should 



we remove this as an action for this objective if 1) it is already fully-functioning, and 2) it 
primarily relates to bison harvest?  
 
A NER feed-line cull would need strictly defined criteria, and even with that would likely face 
extreme public scrutiny. Are there criteria that the group believes would make this action at 
least somewhat palatable to the public? I.e., disease?  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions.  
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increasing harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. However, how 
would increased hunting in the area influence the number, and duration, of elk staying in the 
Spring Gulch area?  Are there ways to increase education and outreach to help relieve some 
of the pressure WGFD receives from private landowners in the area?  
 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk to move off of 
the NER. Hazing could be undertaken at other times of the year to postpone movements of elk 
onto the refuge after the end of hunting season. Details on this action?  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. The timing and extent of these treatments has not 
been defined. Conflicts with species of concern, i.e., Canada lynx and sage grouse, have been 
articulated.   
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would buy the right, from willing 
sellers, to have cow/calf pairs during certain months (January – April?), as well as to permit elk 
grazing during those same months. These easements would probably be purchased and 
enforced through local land trusts. Leases would work in a similar fashion, except would occur 
on a shorter, non-perpetual, contractual basis.  
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
 
 
 



Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
 

  



Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Strategy C 

Elk population Number wintering on NER    

Bison population Jackson population    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    

 



Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 

on hunter success 
   Enforcement 
   No change 
   Increase       

 
Population management— 
Hazing— 
Habitat improvements— 



Public education/outreach— 
Monitoring— 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 



1 
 

NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

12 SEPTEMBER 2013 AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:35 – 8:40: Review of Meeting Objectives. 
 

2) 8:40 – 8:45: Review of 20 August Meeting 
a. Refine/Create Narratives for Alternative Management Actions 
b. Alternative Management Action Strategies to Reach Phase 1 Objectives 

 
3) 8:45 – 9:00: Review of Developing Alternative Management Action Strategies  
 
4) 9:00 – 10:30: Final Review of Narratives for Alternative Management Actions 

a. Fertility control – Tim and Scott 
b. Hazing – are there actions other than current spring hazing to be included? 
c. Actions for ‘non-traditional landuse mitigation’? 
d. Public education and outreach – need clarification on how the actions differ 
e. Monitoring and enforcement actions need to be refined once strategies are finalized 

 
5) 10:30 – 10:45: Break 

 
6) 10:45 – 11:15: Finalize Strategy Narratives 

 
7)  11:15 – 12:00: Consequences Table Review 

 

 

 

 

 

 
 
 



 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (on and adjacent to the NER), and 5) mitigating private 
lands conflicts (leases/easements, incentives) (Table 3). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. This group 
was expanded to include more targeted education and outreach efforts for landowners, 
sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a 
group for each of monitoring and enforcement were included to allow proper accounting of 
costs associated with each management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives in Hunt Areas 77 

& 78 
 

X 
 Late-season refuge hunt (Hunt Area 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (Hunt Areas 
75, 77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    
Fertility control (Hunt Area 78 & GTNP 
South) 

 
X 

 Hunt Area 78 Hunter management program  X  

Review JEH objective   X 

    

    



Table 3 cont.    
Hazing 

   No change X 
  More temporally dynamic 

   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Public education/outreach (EO) 
   No change 
   Increase public EO X X X 

Increase landowner EO X 
  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 

 Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Estimation of available forage takes into 
account snow conditions (i.e., snow crusting and density). Key index sites are selected 
subjectively, varying by year. Sites are selected based on presence of vegetation highly 
palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant 
green vegetation, and in years with adequate late summer/early fall precipitation native dry 
grassland plant communities with basal green up. Initiation of feeding is currently conservative, 
i.e., has the primary objectives of minimizing 1) winter mortality of the most susceptible group, 
calves, and 2) comingling issues with cattle on adjacent private lands. A less conservative 
approach would result in later initiation of feeding, therefore potentially increasing winter calf 
mortality and comingling. Including agronomic grassland plant communities 
without significant green vegetation and/or reducing the available forage threshold would 



result in a less conservative winter feeding program. No proposed alternative winter feeding 
action, outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (see review in 
Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which has higher rates of reproduction than 
the other JEH segments. Doing this would help achieve JEH objective while minimizing harvest 
on migratory segments. In order to track hunter harvest there would need to be an increase in 
monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. A coordinated late season hunt to increase 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 



A targeted removal of Hunt Area 78 animals could be undertaken using marked animals 
(paintball?) on the NER.  
 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting. Ask Terry Kreeger (retired WGFD veterinarian), or 
Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move elk to the north 
part of the refuge prior to feeding with minimal success. May reduce hazing in the spring to 
keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time and resources, and can 
be dangerous to those conducting the hazing. Hazing could be undertaken at other times of the 
year to postpone movements of elk onto the refuge after hunting season closes. We need to 
more clearly define what actions will be taken for hazing, if we want to continue to consider 
it outside of the normal spring hazing.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 



There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
We don’t currently have any actions identified for ‘non-traditional landuse mitigation’. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  We do not expect ranchers to respond to an article in the paper, news story on the 
radio or even a letter.  This kind of effort will require a personal touch and primarily one-on-one 
meetings. Does this mean there would be the need to hire a private lands biologist? We’ll 
need to know this for evaluating costs for this alternative. Conversely, EO focused on 
homeowners in exurban developments may focus more on meetings with homeowners’ 
associations, residential developers, etc., to provide information regarding living with wildlife, 
wildlife management and conservation, etc.   
 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. It seems that this could be largely accomplished with existing staff?  
 
Agency EO is happening to some degree through the AMP meetings.  It would be helpful to 
focus on two different groups; the field staff and the Regional Office managers.  Field staff will 
be instrumental in achieving management actions on the ground, but will also support changing 
public opinion in the local area through their personal interactions outside of work.  Regional 
office EO is essential in building the necessary support to obtain project resources and have 
support when controversies are elevated to their level.    
 



WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring— 
 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 



Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Areas 75 and 78) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on summer range would also be considered, but 
would need to go through the proper approval process (i.e., WGFD Commission). This action 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies 
would be undertaken; I don’t know the justification for this, or why this strategy wouldn’t also 
need increased EO to landowners. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 



The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 
hunts in Hunt Areas 75, 77–79, and 80 would need to be obtained. Approval would similarly 
need to be obtained for extending, or moving, the current season in GTNP to allow later 
harvest. Lastly, the current December 1st closure in Hunt Area 80 on FS lands would need to be 
modified to allow hunter access into that area. Currently the JEH could be reduced by 
approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD 
Commission approved reduction in the JEH could be investigated if the efforts of this strategy 
did not result in reaching the NER Phase I elk objective. A considerable increase in enforcement 
would be necessary if this strategy was implemented.  
 
 



Table 5. Consequence table for the National Elk Refuge winter elk population alternative management action strategies. This 
table is not currently cited in the text  

Objectives Evaluation criteria Reference 
Condition NER-focused Southern herd 

segment mngmnt Late season harvest 

Elk population Number wintering on 
NER 

 
   

Migratory segment – 
minimize harvest Number harvested 

 
   

Financial 
Average annual 
additional costs to 
agencies ($000) 

 
   

 Average annual private 
sector revenue ($000) 

 
   

Social Public and NGO support 
 

   

 
Recreational 
opportunities (additional 
visitor days) 

 
   

Cultural Altered archeological 
resources 

 
   

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

23 OCTOBER 2013 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:35: Meeting Objectives. 
a. Finalize Defining Population of Interest for Elk and Bison 
b. Final Review of Narrative for Alternative Management Actions 
c. Review NER Elk Consequences Table 

 
2) 8:35 – 9:15: Finalize Defining Population of Interest for Elk and Bison 

a. What was the intent of the BEMP? 
b. Are cumulative effects more important than peak numbers?   
c. Modeling exercises that originated BEMP Phase I objective (Hobbs et al. 2003) 
d. If/when less conservative feeding is implemented, how do we handle using counts of 

animals not on feed as an estimate of animals on feed? Is there a threshold value of 
difference between classification counts and peak abundance that would trigger a 
change?   

 
3) 9:15 – 10:15: Final Review of Narratives for Alternative Management Actions 

a. Is it acceptable to remove current actions that will be continued (e.g., ‘intra-seasonal 
mngmnt (GRVNT)’, ‘tag and drag’) from the table and only include in the ‘Reference 
case’ narrative? 

b. Emergency feeding papers/reports – Tim 
c. Unit 78 targeted removal is not included in a strategy 
d. Fertility control and human consumption – Scott 
e. Hazing – will spring hazing be reduced to keep some elk on the refuge in the summer?  
f. Conflicting statements in ‘Private lands mitigation‘ and ‘Education and outreach‘  
g. Should EO to County Commissioners be included in some/all strategies?  

 
4) 10:15 – 10:30: Break 

 
5) 10:30 – 11:00: Consequences Table Review 

a. Are we missing objectives? 
b. Changes to the evaluation criteria 

 
6)  11:00 – 12:00: Bison Alternative Management Strategy development 

a. Management action narratives 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

4 November 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:00 – 8:15: Meeting Objectives. 
a. Review of where we left off  
b. Desired conditions  
c. Strategy to finalize plan 
d. Final edits on bison fertility control 

 
2) 8:15 – 8:30: Where we left off 

a. Phase I nearly completed  
i. Consequences tables for elk and bison 

b. Decision to include Phase II, linking desired conditions to elk and bison use 
i. Habitat Conservation – sage and grass, willow, aspen, cottonwood, wet meadow 

ii. Sustainable Populations – Phase I objectives, GTNP elk sex ratio 
iii. Numbers of Elk and Bison – JEH objective 
iv. Disease Management – Brucellosis & CWD 

 
3) 8:30 – 10:00: Desired conditions – competing objectives 

i. Population objectives relatively straight-forward 
ii. Habitat conditions – initial focus on aspen habitat 

1. How do others rank out – are some dismissible? 
2. Jenny Edwards’s project – baseline aspen condition data using browse 

metrics developed by Keigley; 35 randomly selected stands on NER 
sampled 

iii. Disease – Brucellosis & CWD 
1. Objectives focused on brucellosis 
2. How to use the goal for minimizing transmission of CWD (pg. 138 BEMP) 

a. What has changed with our understanding of CWD since 2007? 
 

4) 10:00 – 10:15: Break 
 

5) 10:15 – 11:15: Strategy to finalize plan 
a. Objectives, strategies and actions 

i. Largely defined and captured in draft plan 
b. Model(s) of system dynamics 

i. Preliminary ideas captured 
ii. Time-consuming process – how to maximize the group’s input while minimizing 

meeting time? 



iii. Expectations – Eric, Kerry, and Jeff currently on subgroup for developing 
models; how will we proceed with winter field season approaching? 

c. Monitoring 
i. Existing monitoring and protocols will expedite this aspect 

1. Include data management  
ii. Need to have measurable attributes and performance criteria fully developed 

(Appendix I of draft plan)  
 

6) 11:15 – 11:30: Bison Alternative Management Strategy development 
a. Review management action narratives  

i. Population management –  
1. Fertility control – Add a few sentences on the presumed advances since 

approval of BEMP that would make this a reasonable action, or leave as 
is and address if harvest is unsuccessful?   (pg. 27) 

       



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

4 November 2014 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:00 – 8:15: Meeting Objectives. 
a. Review of where we left off  
b. Desired conditions  
c. Strategy to finalize plan 
d. Final edits on bison fertility control 

 
2) 8:15 – 8:30: Where we left off 

a. Phase I nearly completed  
i. Consequences tables for elk and bison 

b. Decision to include Phase II, linking desired conditions to elk and bison use 
i. Habitat Conservation – sage and grass, willow, aspen, cottonwood, wet meadow 

ii. Sustainable Populations – Phase I objectives, GTNP elk sex ratio 
iii. Numbers of Elk and Bison – JEH objective 
iv. Disease Management – Brucellosis & CWD 

 
3) 8:30 – 10:00: Desired conditions – competing objectives 

i. Population objectives relatively straight-forward 
ii. Habitat conditions – initial focus on aspen habitat 

1. How do others rank out – are some dismissible? 
2. Jenny Edwards’s project – baseline aspen condition data using browse 

metrics developed by Keigley; 35 randomly selected stands on NER 
sampled 

iii. Disease – Brucellosis & CWD 
1. Objectives focused on brucellosis 
2. How to use the goal for minimizing transmission of CWD (pg. 138 BEMP) 

a. What has changed with our understanding of CWD since 2007? 
 

4) 10:00 – 10:15: Break 
 

5) 10:15 – 11:15: Strategy to finalize plan 
a. Objectives, strategies and actions 

i. Largely defined and captured in draft plan 
b. Model(s) of system dynamics 

i. Preliminary ideas captured 
ii. Time-consuming process – how to maximize the group’s input while minimizing 

meeting time? 



iii. Expectations – Eric, Kerry, and Jeff currently on subgroup for developing 
models; how will we proceed with winter field season approaching? 

c. Monitoring 
i. Existing monitoring and protocols will expedite this aspect 

1. Include data management  
ii. Need to have measurable attributes and performance criteria fully developed 

(Appendix I of draft plan)  
 

6) 11:15 – 11:30: Bison Alternative Management Strategy development 
a. Review management action narratives  

i. Population management –  
1. Fertility control – Add a few sentences on the presumed advances since 

approval of BEMP that would make this a reasonable action, or leave as 
is and address if harvest is unsuccessful?   (pg. 27) 

       



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

13 NOVEMBER 2013 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:35: Meeting Objectives. 
a. Review Population of Interest for Elk and Bison section 
b. Review of Narrative for Alternative Management Actions for Elk 
c. Review of Elk Consequences Table format 
d. Bison Alternative Management Strategy development 

 
2) 8:35 – 9:00: Review Population of Interest for Elk and Bison 

a. Difference between classification counts and mean daily elk on feed – Eric pg 2 
b. Days between feeding initiation and stabilization of mean daily elk – Eric/Jeff pg 3 
c. Final comments/additions/changes 

 
3) 9:00 – 9:30: Review of Narratives for Alternative Management Actions for Elk 

a. Influence of spring hazing on NER elk harvest – Eric     pg 9  
b. Emergency feeding papers/reports – Tim     pg 12 
c. Fertility control and human consumption – Scott     pg 13 
d. Public EO – what actions are we proposing for the general public EO?   pg 15 

 
4) 9:30 – 10:15: Review of Elk Consequences Table format 

a. Objective vs. additional decision considerations identified by group   pg 19 
 

5) 10:15 – 10:30: Break 
 

6) 10:30 – 12:00: Bison Alternative Management Strategy development 
a. Carry-over actions and narratives from elk strategy table 

i. Winter feeding management – no actions are identified for bison under this 
category of actions; do we want to include those from the elk table? 

ii. Population management – are some of the specific actions identified for elk the 
same for bison (e.g., ‘Extend open period on Forest Service’, ‘Hunt Area 78 
Hunter management’)? 

iii. Habitat improvements – can we simply copy these action narratives over from 
the elk table? 

iv. Private lands mitigation – we have this category of management actions in the 
elk table but not for bison; should be include in the latter? 

v. Public education/outreach – are these largely transferable from the elk table or 
are they more specific to bison?   



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

13 NOVEMBER 2013 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:35: Meeting Objectives. 
a. Review Population of Interest for Elk and Bison section 
b. Review of Narrative for Alternative Management Actions for Elk 
c. Review of Elk Consequences Table format 
d. Bison Alternative Management Strategy development 

 
2) 8:35 – 9:00: Review Population of Interest for Elk and Bison 

a. Difference between classification counts and mean daily elk on feed – Eric pg 2 
b. Days between feeding initiation and stabilization of mean daily elk – Eric/Jeff pg 3 
c. Final comments/additions/changes 

 
3) 9:00 – 9:30: Review of Narratives for Alternative Management Actions for Elk 

a. Influence of spring hazing on NER elk harvest – Jeff     pg 9  
b. Emergency feeding papers/reports – Tim     pg 12 
c. Fertility control and human consumption – Scott     pg 13 
d. Public EO – what actions are we proposing for the general public EO?   pg 15 

 
4) 9:30 – 10:15: Review of Elk Consequences Table format 

a. Objective vs. additional decision considerations identified by group   pg 19 
 

5) 10:15 – 10:30: Break 
 

6) 10:30 – 12:00: Bison Alternative Management Strategy development 
a. Carry-over actions and narratives from elk strategy table 

i. Winter feeding management – no actions are identified for bison under this 
category of actions; do we want to include those from the elk table? 

ii. Population management – are some of the specific actions identified for elk the 
same for bison (e.g., ‘Extend open period on Forest Service’, ‘Hunt Area 78 
Hunter management’)? 

iii. Habitat improvements – can we simply copy these action narratives over from 
the elk table? 

iv. Private lands mitigation – we have this category of management actions in the 
elk table but not for bison; should be include in the latter? 

v. Public education/outreach – are these largely transferable from the elk table or 
are they more specific to bison?   



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

17 DECEMBER 2013 AGENDA 

Participants: 
National Elk Refuge 
WGFD – Jackson region (S. Miller and T. Fuchs unable to attend) 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:35: Meeting Objectives. 
a. Review Population of Interest for Elk and Bison section 
b. Review of Narrative for Alternative Management Actions for Elk 
c. Bison Alternative Management Strategy development 

 
2) 8:35 – 9:00: Review Population of Interest for Elk and Bison 

a. Description of BEMP intent with respect to the classification count – Jeff   pg 4 
b. Can we define elk-fed days for the plan without triggering NEPA – Jeff   
c. Final comments/additions/changes 

 
3) 9:00 – 9:15: Review of Narratives for Alternative Management Actions for Elk 

a. Influence of spring hazing on NER elk harvest – Jeff     pg 9  
b. Include description of predicting a severe weather event? – Dale   pg 14 

 
4) 9:15 – 10:15: Bison Alternative Management Strategy development 

a. Carry-over actions and narratives from elk strategy table 
i. Winter feeding management – no actions are identified for bison under this 

category of actions; current feeding strategy will be put in the reference case 
narrative for bison and no potential feeding actions will be identified in the 
strategies table. 

ii. Population management – are some of the specific actions identified for elk the 
same for bison (e.g., ‘Extend open period on Forest Service’)? 

iii. Habitat improvements – how do we use habitat improvements to reduce bison 
population? Is it possible to lure them into areas where harvest can occur using 
habitat improvements?  

iv. Private lands mitigation – we have this category of management actions in the 
elk table but not for bison; should it be included in the latter? 

v. Public education/outreach – are these largely transferable from the elk table or 
are they more specific to bison?   
 

5) 10:15 – 10:30: Break 
6) 10:30 – 12:00: Bison Alternative Management Strategy development continued 

 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

DRAFT AGENDA 

 

Invited Participants: 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) Introductions and Review of the meeting objective: explore strategies to reach the bison and 
elk population objectives defined in the BEMP as part of the first phase of implementation. 
 

2) Bison and Elk Management Plan  
a. Review the situation that led up to the plan and provide a general overview of the plan. 

Review each agency’s respective role in the creation of the plan?  
b. Review the four management goals for the NER (GTNP also?); the level of detail needed 

to be covered under this topic needs to be discussed. Do we just zero in on the relevant 
objective (below, within the ‘Sustainable Populations’ goal), or cover all objectives for 
each goal?  

i. Habitat Conservation 
ii. Sustainable Populations 

1. “By year one, develop a structured framework, in collaboration with the 
WGFD, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to 
greater reliance on natural forage on the refuge. Establish objective 
criteria for when supplemental feeding will begin and end in years when 
needed on the refuge.” 

a. “Implement a phased approach to reducing the number of 
animals on feed while achieving the state’s population 
objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of 
approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired 
conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated 
forage (on the refuge).” 

iii. Numbers of Elk and Bison 
iv. Disease Management 

 
3) Current Jackson Elk Herd Population Status – 15 min 



a. Total numbers through time 
b. Herd segment demographics 
c. Winter distribution 

 
4) WGFD Overview of Jackson Elk Herd Objectives – 15 min 

a. Some coordination with WGFD is probably necessary to prevent too much overlap 
between this and the preceding topic? 

 
5) Adaptive Management – process and potential product 

a. More than an overview of adaptive management; provide an idea of what the AMP for 
winter feeding may look like.  

b. Want to get buy in on thresholds/triggers that would lead us to completely stop feeding. 
That is not outlined well in the BEMP. Go beyond criteria for starting and ending feeding 
each year; need to outline the criteria for termination of feeding, what are the steps for 
getting to that point. (see pg. 135 in BEMP). 

c. There appears to be 3 trigger points right now – 1) concern for long-distance migratory 
segments, 2) desired habitat conditions on the refuge, and 3) disease management. 

d. Need to clearly define what ‘5,000 elk and 500 bison’ are – classification counts, mean 
number on feed, etc.   

e. Components of an AMP –  
i. Statement of objectives – this is provided in the BEMP, but needs clarification as 

discussed above.  
ii. Management options – this relates specifically to our need outlined in 6 below, 

and more broadly to the 3 trigger areas above. 
iii. Model(s) of system dynamics  
iv. Monitoring program – I presume we can primarily build this off of existing 

monitoring with additions/modifications as needed.  
v. Choosing an optimal strategy  

 
6) Potential strategies to reach Phase I objective 

a. I’m not sure how much of a framework we want to use for this – if it is too well defined 
we may run into the perspective that we aren’t being collaborative in defining and 
selecting strategies. If we are too loose with a framework it may not be a productive 
discussion (too much talking in circles, not staying on task, etc.). 



NATIONAL ELK REFUGE BISON AND ELK WINTER FEEDING ADAPTIVE MANAGEMENT PLAN MEETING 

DRAFT AGENDA 

 

Participants: 
National Elk Refuge 
WGFD – Jackson region 
Grand Teton NP 
Forest Service 
 

1) 8:30 – 8:45: Introductions and Review of meeting objectives. 
 

2) 8:45 – 9:15: Bison and Elk Management Plan. 
a. Overview of the plan 
b. Brief review of the NER management goals 

i. Habitat Conservation 
ii. Sustainable Populations 

1. “By year one, develop a structured framework, in collaboration with the 
WGFD, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to 
greater reliance on natural forage on the refuge. Establish objective 
criteria for when supplemental feeding will begin and end in years when 
needed on the refuge.” 

a. “Implement a phased approach to reducing the number of 
animals on feed while achieving the state’s population 
objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to 
approximately 5,000 and achieve a target population of 
approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired 
conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated 
forage (on the refuge).” 

iii. Numbers of Elk and Bison 
iv. Disease Management 

 
3) 9:15 – 9:30: Current Jackson Bison and Elk Herd Population Status. 

a. Total numbers through time 
b. Herd segment demographics 
c. Winter distribution 

 



4) 9:30 – 9:45: WGFD Overview of Jackson Bison and Elk Herd Objectives. 

9:45 – 10:00: Break 

5) 10:00 – 10:30: Adaptive Management; process and potential product 
a. Brief overview of Adaptive Management 

i. Statement of objectives – from the BEMP  
ii. Management options  

iii. Model(s) of system dynamics  
iv. Monitoring program  
v. Choosing an optimal strategy  

 
6) 10:30 – 12:00: Management options to reach Phase I objective 

 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Today’s Agenda 

• Review current direction 
– Redefining interpretation of ‘desired conditions’ 

• Presumptive selection of NER-focused strategy 
– Three primary tools to achieve objective 

• Harvest 
• Winter feeding 
• Hunt timing 

• Strategy to finish draft plan 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• November meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘elk fed days on the NER while achieving the 

state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



Decision Network 
Contribute to elk and bison populations that are 

healthy and…at reduced risk from the adverse effect 
of non-endemic diseases 

Minimize number of 
animals on feed at NER 

Support WGFD JEH population 
objective and goals 

Minimize 
comingling 

Public 
support 

Maximize 
forage 

availability 

Minimize 
disease 
threat 

Bull:cow 
ratio 

Easements, 
fencing, 

and hazing 

Irrigation, 
habitat 

restoration 

Minimize 
feedline 

concentrations 
Harvest 

management 

Feed 
mngmnt, 

Hunt timing 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



NER-based Strategy 

• ‘Selected’ NER-based strategy to work through 
the thought process of how to move forward 
– No formal analysis of consequences for three 

strategies 
– How does the group want to proceed with 

strategy selection  



Strategy to finalize draft plan 

• Refuge staff blocking out time for working on 
plan as a group to finish draft 

• Provide rough draft based on current direction 
prior to next meeting for discussion 
 



Framing the Decisions – Draft 
Problem Statement 

The adaptive management plan identifies actions (include 
reference to BEMP) for progressively transitioning from winter 
feeding of elk and bison on the NER to greater reliance on free-

standing forage while maintaining population and herd ratio 
objectives. The primary actions available to achieve BEMP 

objectives include the 1) timing of winter feeding, 2) timing of 
hunting, and 3) harvest levels that can be implemented 
annually to encourage greater use of native range and 

cultivated free-standing forage. Management actions will 
incorporate those that simultaneously minimizing disease 

prevalence, maintain public support and minimizing comingling 
of elk and bison with cattle on private land.  

 



Decision-making process 
• Three primary decisions to be made  

– Harvest 
– Winter feeding 
– Hunt timing 

• What information informs decisions? 
– JEH population size 
– Available forage per capita 

• Three key uncertainties(?)  
– Elk and bison distribution 
– Mortality 

• Disease? 
– Supportable herd size 

• Disease? 
• Mortality? 

• Influence diagrams – graphical representation of decision 
– Decision (rectangle) 
– Uncertain events (oval) 
– Outcome (diamond) 



Influence diagram – representation 
of the decision  

Harvest The decision 

Future 
population size 

Current 
population size Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 



Winter feeding The decision 

Elk fed days & 
Bison fed days 

Current N 

Uncertain events 

Conservation 
value 

Consequences 
(outcome, utility) 

Winter 
conditions 

Comingling 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 

Jeff Warren 
USFWS Region 6  

Inventory and Monitoring Program 



Overview 

• Review of Adaptive Management 
– When is it appropriate?  
– Components of Adaptive Management 

• BEMP Objective Hierarchy 
– Phase 1 objectives 

• Management actions 
– What alternative management actions are 

available to reach Phase 1 objectives?  



When is Adaptive Management 
Appropriate? 

• Six key conditions 
• A real management choice is to be made 
• Opportunity to apply learning 
• Clear and measurable management objectives can 

be identified 
• Value of information for decision making is high 
• Uncertainty can be expressed as a set of testable 

models 
• A monitoring system can be established to reduce 

uncertainty 



Components of Adaptive Management 

• Statement of Objectives 
• Management Actions 
• Models of System Dynamics 
• Monitoring Program 
• Choosing an Optimal Action 

Research 
(learning only) 

Adaptive Management 
(management and learning) 

Management 
(no systemic learning) 



Adaptive Management is Iterative 

Set-up phase 
stakeholders 

objectives 
management actions 

models 
monitoring design 

Iterative phase 
Decision making 

 
Monitoring 

 
Assessment 



Statement of Objectives 

• What are we trying to achieve with our 
management actions? 
– “Framing the problem” 
– Explicit and measurable 
– Stakeholder consensus 

• Can disagree on how to get there, but not on where 
‘there’ is 

– Currently defined in the Bison and Elk 
Management Plan 



Management Actions 

• Must result in a measurably different return 
 

• Meaningfully distinct actions 
 

• Should ultimately be a fairly limited set 



Management Actions 

• What components of the system can we 
influence effectively? 
– Abundance 
– Distribution 

• What are the alternative actions for each 
component?  
– Harvest 
– Hazing 

• When should those actions be undertaken?  



Model(s) of System Dynamics 

• Competing ideas of what drives the system  
– Considerable uncertainty exists 
– Determine best predictive model 

 

• Or Single representation of system 
– System well understood 
– Improve parameter estimates 
 



Models of System Dynamics 

• Winter feeding 
– Current feeding results in 68% of JEH wintering on 

NER 

• Winter feeding and harvest 
– Increased harvest on NER all that is necessary to 

reach objective 

• Winter feeding, harvest, and hazing 
– Harvest alone won’t reach objective; late-winter 

hazing necessary 



Models of System Dynamics 

• Number of Elk on NER is 𝐽𝐽𝐽𝐽𝐽𝐽 ∗ 𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 
• Winter feeding: 𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 = 0.68  
 

11000 ∗ 0.68 = 7500 

• Winter feeding & harvest: 𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 = 0.68 − 0.23  
 

11000 ∗ 0.68 − 0.23 = 5000 
• Winter feeding, harvest, and hazing: 
     𝑃𝑃𝑁𝑁𝑁𝑁𝑁𝑁 = 0.68 − 0.10 − (0.13 ∗ 0)  

 

11000 ∗ 0.68 − 0.10 − (0.13 ∗ 0) = 6380 



Monitoring Program 
• Quantify Objective response  
• Directed at hypothesis discrimination or 

parameter estimation 
• Not an omnibus approach of surveillance 

monitoring 
• Can use pre-existing 
    monitoring 

 

 



Choosing An Optimal Action 

• How to balance maximizing winter carrying 
capacity with 
– Existing constraints (e.g., BEMP goals)  
– Limited resources (time and money) 
– Competing interests (e.g., hunters vs. non-

hunters) 



Journal of Environmental Management 
Volume 92 (2011) 

Adaptive Management for Natural Resources 



Next Steps 

• Statement of Objectives – BEMP 
• Management Actions  

– Alternative management actions to reach Phase 
1 objectives 

• Models of System Dynamics  
• Monitoring Program 
• Choosing an Optimal Action 



‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
Desired Conditions).’ 

Habitat 
Conservation 

Sustainable 
Populations 

Numbers of Elk 
and Bison 

Disease 
Management 

Phase 1 

11,000 elk JEH 

5,000 elk NER 

500 bison 



Statement of Objectives 

• BEMP Phase 1:  
“…number of elk on feed to…approximately 5,000 
and a target population of approximately 500 
bison.” 
 

• How do we reach this objective?  
 



Conflicting Objectives?  

• Potential for conflict between JEH and NER 
objectives 

 
11,000 elk 

5,000 elk 



Conflicting Objectives? 

• Create management actions for each objective 
independently 

• Bring together afterwards 
 
 
 

11,000 elk 
5,000 elk 



Management Actions 

• What components of the system can we 
influence effectively? 
 
– Forage 

 
– Population 

 
– Animal Distribution 



Management Actions 

• What are the alternative actions for each 
component?  
– Irrigation (forage) 
– Harvest (population, distribution) 
– Hazing (distribution) 

• When should those actions be undertaken?  
– How frequently 
– Under what conditions 



Management Actions 

• Good Alternative Actions 
– Address the future, not the past 
– Are unique 
– Are creative and encompass a broad range of 

actions 
– Are legally, financially, and politically reasonable 
– Can be implemented by the decision maker 
– Address all objectives 



Management Actions 

• Alternative Action Development 
– Creative Brainstorming 
– Create Alternative Portfolios 

• Alternative Strategies; strategy table with population 
segments and actions relevant at that scale 

– Evaluate with Constraints 



 



Today’s Products 

• List of alternative management actions for 
– Jackson Elk Herd WGFD Objective 
– National Elk Refuge Wintering Elk Objective 
– Bison Objective 

• Potential constraints 
• What we will cover on the next meeting 

– Evaluate consequences of alternative 
management actions and portfolios 

– Rank alternative management actions 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Today’s Agenda 
• Overview of draft AMP 

– Elk winter distribution 
– Elk calf winter survival and forage deficits 
– Assumptions 

• Supplemental feeding initiation and termination 
criteria  
– Available forage threshold 
– Delay with current forage threshold 

• Monitoring 
– Elk response to feeding changes 
– Elk calf survival 
– Private lands conflicts 
– Disease prevalence 

• Peer review 
• Schedule 





Relevant BEMP Objectives 
• ‘Develop a structured framework of adaptive 

management criteria for transitioning 
from…winter feeding of bison and elk herds to 
greater reliance to greater reliance on natural 
forage’ 
 

• ‘Adaptively manage bison and elk populations 
to achieve desired conditions, with animals 
relying predominantly on available native 
habitat and cultivated forage’ 



‘Predominantly on available native 
habitat and cultivated forage’ 

• Feeding occurring less than five 
of 10 winters 



How many wintering elk can the 
NER support with them relying 
‘predominantly on native range 

and cultivated forage’? 
• Hobbs et al. (2003) – 5,000 elk on NER with 

500 bison (JBH) 
• Number dependent on publically-acceptable 

levels of mortality 
• Number dependent on public tolerance of 

private lands conflicts 



Changes to Winter Feeding 

• Primary management action to achieve stated 
goals 

• Means objective defined within BEMP 
• Uncertainties of altered feeding criteria 

– Elk distribution 
– Elk survival 



Draft AM Plan Strategy 
• Winter Distribution management strategy 

– NER Winter feeding criteria 
• Criteria for triggering initiation and termination* 

– Late-season NER bison and elk hunts 
• Continuation of ongoing program 

– Private lands mitigation 
• Increased; needs further definition/clarification 

– Public education and outreach 
• Increased; needs further definition/clarification 



Draft AM Plan 

• Two primary AM Plan components where we 
need to learn through management as 
experiment 
– Elk winter distribution 
– Elk calf survival and forage deficits 

 
• Necessary to learn how these change in response 

to changes in management to ‘progressively 
transition elk and bison to greater reliance on 
free-standing forage’ 



Elk Winter Distribution 

• Explicit numerical objectives  
• Implicit reduction of disease threat 
• Linked to co-mingling and public support 
• Two assumptions 

– Achieving JEH objective would lead to 5,000 elk on 
NER during winter 

• Increase in short-distance migratory elk 
• Increased wolf presence on native range 

– Feeding changes will lead to achieving objectives 



Elk Calf Winter Survival 

• No explicit numerical objectives  
• Predictions of starvation-caused mortality 

associated with forage availability 
– Foundational information used in BEMP objectives 
– Provides opportunity to assess models used in 

developing BEMP objectives 
• Public sensitive to elk mortality 
• Calf survival most sensitive to changes in 

feeding criteria 



Assumptions and Simplifications 

• No adaptive learning need for  
– Bison population objective 
– NER forage production objective 

• Public support proxies 
– Winter calf elk survival 
– WGFD Damage claims/expenditures 

• No explicit link to habitat 
– Complete focus on criteria defined in BEMP ROD 
 



Feeding Criteria 

• Primary AM Plan management action to be 
manipulated 

• Current trigger 300 lbs/ac at Key Index Sites  
• Two potential approaches 

– Initiation/termination based on available forage 
– Keep current threshold and delay specified 

number of days 



Feeding Initiation Criteria 
• Primary AM plan management action 
• Current trigger 300 lbs/ac at Key Index Sites  
• Two potential approaches 

– Initiation based on available forage 
– Keep current threshold and delay specified number of 

days 
– Hybrid – start with delay and transition to available 

forage 
• Treatment time span 

– Multiple years 
– Annual 

 



Feeding Termination Criteria 
• Current trigger bare ground at NER HQ  
• Two potential approaches 

– Initiation based on available forage 
– Keep current threshold and delay specified 

number of days (paired with initiation) 
– Hybrid – start with delay and transition to 

available forage 

• Treatment time span 
– Maintain constant to minimize confounding 
– Alter concurrent with initiation changes 

 



Monitoring 

• Elk response to feeding changes 
– Proportion of JEH wintering on NER 

• Elk calf survival 
– NER surveillance monitoring 

• Private lands conflicts 
– WGFD damage claim activity 

• Disease prevalence 



AM Plan Peer Review 

• Potential external reviewers? 



Schedule for Completion 
  Planning Step Deadline 
1 Finalize management strategies and modeling to explain present conditions.   July 15, 2015 

2 Develop monitoring plan to evaluate impacts of management strategies. August 1 

3 Develop Peer Review panel and contracts  August 1 

4 Update Draft AMP with above info August 15 

5 Agency review of draft September 15 

6  Changes from Agency comments October 1 

7 Peer Review November 1 

8  Interagency Team review of Peer Comments, discussion and changes to AMP  December 1 

9 Second agency review if significant changes occurred during Peer review process January 1, 2016 

10 Public Comment February 1 

11 Evaluate public comments and make changes to AMP as needed February 15 

12 GPS Collar 30-40 elk prior to strategy implementation ($100,000 Iridium platform) February 15 - March 
15 

13 Final Signatures (FWS & NPS Regional Offices) March 1 

14 Public outreach March 1  

15 Initiate private lands conflicts mitigation actions March 1 

16 Implement enhanced forage monitoring  November 2016  

17 Initiate changes in supplemental feeding protocol  January 2017 

18 End feeding one week early  February 2017 



 



Framing the Decisions –Problem 
Statement for AM Plan? 

The adaptive management plan identifies actions for 
progressively transitioning from winter feeding of elk and bison 

on the NER to greater reliance on free-standing forage while 
maintaining population and herd ratio objectives. The primary 

actions available to achieve BEMP objectives include the 1) 
timing of winter feeding, 2) timing of hunting, and 3) harvest 

levels that can be implemented annually to encourage greater 
use of native range and cultivated free-standing forage. 

Management actions will incorporate those that 
simultaneously minimize disease prevalence, maintain public 
support and minimize comingling of elk and bison with cattle 

on private land.  
 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 

Jeff Warren 
USFWS Region 6  

Inventory and Monitoring Program 



Overview 
• Meeting Objectives 

– Review of 22 May 2013 meeting 
• BEMP Phase I objective 
• Brief review of Adaptive Management 
• Alternative Management Actions 
• Review of 22 May 2013 meeting notes  

– Overview of Developing Alternative Management 
Action Strategies 

– Introduction to Predicting Consequences 
– Alternative Management Action Strategies to 

Reach Phase I Objective 



Bison and Elk Management Plan 
Phase I objective  



‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
Desired Conditions).’ 

Habitat 
Conservation 

Sustainable 
Populations 

Numbers of Elk 
and Bison 

Disease 
Management 

Phase 1 

11,000 elk JEH 

5,000 elk NER 

500 bison 



Conflicting Objectives?  

• Potential for conflict between JEH and NER 
objectives 

 
11,000 elk 

5,000 elk 



Conflicting Objectives? 

• Create management actions for each objective 
independently 

• Bring together afterwards 
 
 
 

11,000 elk 
5,000 elk 



Brief review of Adaptive 
Management 



Components of Adaptive Management 

• Statement of Objectives 
• Management Actions 
• Models of System Dynamics 
• Monitoring Program 
• Choosing an Optimal Action 

Research 
(learning only) 

Adaptive Management 
(management and learning) 

Management 
(no systemic learning) 



Adaptive Management is Iterative 

Set-up phase 
stakeholders 

objectives 
management actions 

models 
monitoring design 

Iterative phase 
Decision making 

 
Monitoring 

 
Assessment 



Focus of 22 May 2013 Mtng 

• Statement of Objectives – BEMP 
• Management Actions  

– Alternative management actions to reach Phase 
1 objectives 

• Models of System Dynamics  
• Monitoring Program 
• Choosing an Optimal Action 



Alternative Management Actions 



Management Actions 

• Must result in a measurably different return 
 

• Meaningfully distinct actions 
 

• Should ultimately be a fairly limited set 



Management Actions 

• What components of the system can we 
influence effectively? 
– Abundance 
– Distribution 

• What are the alternative actions for each 
component?  
– Harvest 
– Hazing 

• When should those actions be undertaken?  



Management Actions 

• Good Alternative Actions 
– Address the future, not the past 
– Are unique 
– Are creative and encompass a broad range of 

actions 
– Are legally, financially, and politically reasonable 
– Can be implemented by the decision maker 
– Address all objectives 



Management Actions 

• Alternative Action Development 
 
– Creative Brainstorming 

 
– Create Alternative Strategies 

• Evaluate with Constraints 
 

– Predict Consequences 



Review of 22 May 2013 meeting 
notes 

• Any additions, deletions, or comments? 



Developing Alternative 
Management Action Strategies 

• How do we combine the long list of 
alternative actions into complete, distinct and 
comparable strategies? 
 
– E.g., 24 alternative actions identified for reaching 

the NER winter elk population objective (includes 
‘no change’ alternatives) 



Developing Strategies 

• Deli example 
– Creating a sandwich menu from many possible 

ingredients 
• White bread, wheat bread, bagels, sourdough buns, 

ham, turkey, roast beef, hummus, avocado, tomato, 
lettuce, cucumber, mayonnaise, mustard, chipotle 
sauce, etc.  

• I.e., Many possible permutations 

– Combinations need to be logical 
• A combination of wheat bread, mayonnaise, and 

mustard would not create a ‘sandwich’ 



Developing Strategies 

• Create categories of ingredients 
– Bread 

• White bread, wheat bread, bagels, sourdough buns 

– Meat and meat substitutes 
• ham, turkey, roast beef, hummus 

– Vegetables 
• avocado, tomato, lettuce, cucumber 

– Condiments 
• mayonnaise, mustard, chipotle sauce, etc.  

 



Developing Strategies 

• Categories 
– A sandwich will have elements from multiple 

categories 
• Not necessarily from every category 

– Elements may, or may not, be mutually exclusive 
• Don’t want two types of bread 
• May want multiples of others, e.g. meat, vegetables, 

condiments 

– Still a staggering number of permutations 
 



Developing Strategies 

• Create Themes 
– Meat-lovers, vegetarian, etc.  

• These are provided to the customers 
(decision-makers) on the menu 
– Can order them as is, or modify them to suit their 

particular tastes 
 

• Same process we’ll go through to create 
strategies 



Developing Strategies 

• Create categories of alternative management 
actions 

• Select none, one, or more than one action 
from each category to create a strategy 

• Usually based on some kind of theme 
• Actions may address fixed performance 

targets or be sequenced in time 



Developing Strategies 
• ‘Strategy table’ a useful organizing tool 
• Rows = alternative actions grouped into 

categories  
• Columns = strategies 

– Identifying strategies as a theme helpful 
• ‘Maximize hunter opportunity’  
• ‘Habitat-based population redistribution’ 
• ‘Winter-feeding population redistribution’ 



Developing Strategies 
• Categories of alternative actions 

– Winter feeding management 
– Population management 
– Hazing 
– Habitat improvements 
– Private lands mitigation 
– Public education/outreach 
– Monitoring* 
– Enforcement* 



  Strategy A Strategy B Strategy C 
Winter feeding management 

No change 
Less conservative (NER) X 
Intra-seasonal management (GRVNT) 
Emergency feeding 
No feeding 

Population management 
No change 
Increase harvest objectives on and near 
refuge 
Late-season refuge hunt X 

Extend open period on Forest Service 
"Tag and drag" 
NER feed-line cull 

Fertility control (Unit 78 & GTNP South) X 
Hazing 

No change X 
More temporally dynamic 

Habitat improvements 
No change X 
Fire treatments on adjacent range 

Private lands mitigation 
No change X 
Leases/easements 
Fencing 
Incentives for steer operations 

Public education/outreach 
No change 
Increase education and outreach X X 

Monitoring 
No change X X 
Increase 

Enforcement 
No change 
Increase X      

National Elk Refuge winter 
elk population strategy table 
for identifying alternative 
management action 
strategies 



Developing Strategies 

• Reference case (i.e., status quo) is important 
to define to compare with other alternatives 

• Snapshot of historic or current conditions 
– Current conditions likely most helpful to us 

• Population 
• Winter feeding  
• Harvest 
• Habitat management 

 



Developing Strategies 

• Iterative process – each round produces 
insights that help to   
– Delete inferior alternatives 
– Develop new alternatives likely to perform better 
– Build understanding of key trade-offs 
– Narrow in on alternatives that may meet multiple 

objects and gain broad stakeholder support   
 

 



Introduction to Predicting 
Consequences 

• Convey what is critical for comparing 
alternatives 
– Relative performance  
– Differences in uncertainty of outcomes 
– Identify key trade-offs 

• Separate facts and values 
– Consequences are fact-based 
– Decisions made based on consequences are value-

based 



Predicting Consequences 

• Consequence table 
– Effective way to focus analysis on the assessment 

of consequences as defined by the objectives and 
performance measures 

– Visible representation of consequences relevant 
to decision making  

– Rows = objectives (commonly, alternative 
categories in our case) 

– Columns = anticipated consequences 



Example Consequence Table 
Alternative 
Category 

Evaluation Criteria Strategy A Strategy B Strategy C 

Winter feeding 
management 

Winter elk population 
reduction 

1000 500 200 

Population 
management 

Winter elk population 
reduction 

0 500 100 

Hazing Winter elk population 
reduction 

0 100 600 

Habitat 
improvements 

Winter elk population 
reduction 

100 0 400 



Predicting Consequences 

• Where do the cell values in the consequence 
table come from?  

• ‘Best available information’ from a variety of 
sources 
– Scientists 
– Local community residents 
– Resource users 

• Who is an ‘expert’? 
• Expert solicitation 



Today’s Products 

• List of alternative management strategies for 
– National Elk Refuge Wintering Elk Objective 
– Bison Objective 
– Jackson Elk Herd WGFD Objective? 

 

• What we will cover during the next meeting(s) 
– Evaluate consequences of alternative 

management strategies 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 

Jeff Warren 
USFWS Region 6  

Inventory and Monitoring Program 



Overview 
• Meeting Objectives 

– Review of 25 July 2013 meeting 
• Review of 22 May 2013 meeting 
• Overview of Developing Alternative Management 

Action Strategies 
• Introduction to Predicting Consequences 
• Alternative Management Action Strategies to Reach 

Phase I Objective 

– Review of Developing Alternative Management 
Action Strategies 

– Complete Development of Strategies to Reach 
Phase I Objective 



Focus of 22 May 2013 Mtng 

• Statement of Objectives – BEMP 
• Management Actions – Brainstorming 

session  
– Alternative management actions to reach Phase 

1 objectives 

• Models of System Dynamics  
• Monitoring Program 
• Choosing an Optimal Action 



Focus of 25 July 2013 Mtng 

• Statement of Objectives – BEMP 
• Management Actions – Develop Strategies 

– Alternative management action strategies to 
reach Phase 1 objectives 

• Models of System Dynamics  
• Monitoring Program 
• Choosing an Optimal Action 



Bison and Elk Management Plan 
Phase I objective  



‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
Desired Conditions).’ 

Habitat 
Conservation 

Sustainable 
Populations 

Numbers of Elk 
and Bison 

Disease 
Management 

Phase 1 

11,000 elk JEH 

5,000 elk NER 

500 bison 



Brief review of Adaptive 
Management 



Components of Adaptive Management 

• Statement of Objectives 
• Management Actions 
• Models of System Dynamics 
• Monitoring Program 
• Choosing an Optimal Action 

Research 
(learning only) 

Adaptive Management 
(management and learning) 

Management 
(no systemic learning) 



Developing Alternative 
Management Action Strategies 

• How do we combine the long list of 
alternative actions into complete, distinct and 
comparable strategies? 
 
– E.g., 24 alternative actions identified for reaching 

the NER winter elk population objective (includes 
‘no change’ alternatives) 



Developing Strategies 

• Create categories of alternative management 
actions 

• Select none, one, or more than one action 
from each category to create a strategy 

• Usually based on some kind of theme 
• Actions may address fixed performance 

targets or be sequenced in time 



Developing Strategies 
• ‘Strategy table’ a useful organizing tool 
• Rows = alternative actions grouped into 

categories  
• Columns = strategies 

– Identifying strategies as a theme helpful 
• ‘National Elk Refuge-focused’  
• ‘Southern herd segment management’ 
• ? 



Developing Strategies 
• Categories of alternative actions 

– Winter feeding management 
– Population management 
– Hazing 
– Habitat improvements 
– Private lands mitigation 
– Public education/outreach 
– Monitoring* 
– Enforcement* 



Developing Strategies 

• Reference case (i.e., status quo) is important 
to define to compare with other alternatives 

• Snapshot of historic or current conditions 
– Current conditions likely most helpful to us 

• Population 
• Winter feeding  
• Harvest 
• Habitat management 

 



Developing Strategies 

• Iterative process – each round produces 
insights that help to   
– Delete inferior alternatives 
– Develop new alternatives likely to perform better 
– Build understanding of key trade-offs 
– Narrow in on alternatives that may meet multiple 

objects and gain broad stakeholder support   
 

 



  Strategy A Strategy B Strategy C 
Winter feeding management 

No change 
Less conservative (NER) X 
Intra-seasonal management (GRVNT) 
Emergency feeding 
No feeding 

Population management 
No change 
Increase harvest objectives on and near 
refuge 
Late-season refuge hunt X 

Extend open period on Forest Service 
"Tag and drag" 
NER feed-line cull 

Fertility control (Unit 78 & GTNP South) X 
Hazing 

No change X 
More temporally dynamic 

Habitat improvements 
No change X 
Fire treatments on adjacent range 

Private lands mitigation 
No change X 
Leases/easements 
Fencing 
Incentives for steer operations 

Public education/outreach 
No change 
Increase education and outreach X X 

Monitoring 
No change X X 
Increase 

Enforcement 
No change 
Increase X      

National Elk Refuge winter 
elk population strategy table 
for identifying alternative 
management action 
strategies 



Today’s Products 

• List of alternative management strategies for 
– National Elk Refuge Wintering Elk Objective 
– Bison Objective 
– Jackson Elk Herd WGFD Objective? 

 

• What we will cover during the next meeting(s) 
– Evaluate consequences of alternative 

management strategies 



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 

Jeff Warren 
USFWS Region 6  

Inventory and Monitoring Program 



Overview 
• Meeting Objectives 

– Review of 20 August 2013 meeting 
• Review of Developing Alternative Management Action 

Strategies 
• Review/create Narratives for Alternative Management 

Actions 
• Alternative Management Action Strategies to Reach 

Phase I Objective 

– Complete Development of NER Elk Strategies  
• Final Review of Narratives 

– Begin Development of Bison Strategies or 
Evaluation of NER Elk Consequences? 



Bison and Elk Management Plan 
Phase I objective  



‘Manage bison and elk in a manner that contributes to the 
state’s herd objectives yet allows for the biotic integrity and 

environmental health of the resources to be sustained (BEMP 
Desired Conditions).’ 

Habitat 
Conservation 

Sustainable 
Populations 

Numbers of Elk 
and Bison 

Disease 
Management 

Phase 1 

11,000 elk JEH 

5,000 elk NER 

500 bison 



Brief review of Adaptive 
Management 



Components of Adaptive Management 

• Statement of Objectives 
• Management Actions 
• Models of System Dynamics 
• Monitoring Program 
• Choosing an Optimal Action 

Research 
(learning only) 

Adaptive Management 
(management and learning) 

Management 
(no systemic learning) 



Today’s Products 

• Finalize alternative management strategies 
for NER wintering elk objective 
– Focus on details necessary for evaluating 

consequences 

• Create alternative management strategies for 
bison or Begin evaluating NER elk 
consequences? 

• What we will cover during the next meeting(s) 
– Bison management strategies or Finalize NER 

wintering elk consequences evaluation  



Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 



Where are we? 
• Initial focus on Phase I 

– 5000 elk on winter feed at NER 
– 500 bison 
– Completed strategies and actions to achieve Phase I 

• ‘Re-focused’ on including Phase II (spring 2014) 
– ‘Adaptively manage bison and elk…to achieve desired 

conditions.’ 
– Defined ‘desired conditions’ using BEMP objectives, 

primarily habitat, JEH population objectives, and 
disease management 
 



Where are we? 

Initial thought was Phase 
2 would incorporate three 

remaining BEMP 
objectives (Appendix I) 



Where are we? 
• Last meeting – post-hiatus 

– Record of Decision interpretation 
• 6 considerations for adaptive management 
1) Forage production 
2) Desired herd size and ratios 
3) Mitigation of co-mingling 
4) Winter distribution patterns  
5) Disease prevalence 
6) Public support 

– Steve C. – simplify, do habitat conditions need to 
be considered now? 

– Tim – elk survival 
 



Where are we going? 

• ROD interpretation and simplification 
• Adaptively managing populations is only 

mentioned in the Sustainable Populations goal 
• ROD describes adaptive management only in 

context to six criteria and does not mention 
habitat triggers 
‘Develop…adaptive management actions…for 
progressively transitioning from intensive supplemental 
winter feeding to greater reliance on free-standing 
forage, based on [six] considerations’ 



What does it look like? 
Sustainable 
Populations 

Minimize ‘number 
of animals on 

feed’ 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Goal 

Objective 

Criteria 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 



What does it look like? 
 
 

• Sustainable populations objective & strategies 
– ‘Animals relying predominantly on available native 

habitat and cultivated forage’ 
– ‘Complete transition to free-standing forage’ 

• Need to more precisely define these statements 
to identify success 
– Minimize ‘the number of animals on feed while 

achieving the state’s population objectives’ 

‘Greater reliance 
on free-standing 

forage’ 
Objective 



What does it look like? 

1) Forage 
production 

2) Desired herd 
size 

3) Mingling 
mitigation 

4) Winter 
distribution 

5) Disease 
prevalence 

6) Public support 

Triggers 

500 bison 
5000 elk 

500 bison 
5000? elk 

Phase 1 

Phase 2 

Plan to date provides 
actions for ROD criteria 
excluding 5 & 6 

Distribution to 
minimize threat? 

Winter mortality 
of elk? 



Disease prevalence 

• Brucellosis  
– Mingling mitigation actions defined 
– Winter feeding actions identified to minimize 

intra-specific transmission 
– No distribution actions identified otherwise 

• Chronic wasting disease 
– Current plan moving toward minimizing wintering 

elk density 

• Minimize density for this criteria? 
 
 



Public support 

• Public has low tolerance for winter mortality 
of elk on NER 

• If actions lead to significant increase in elk 
winter mortality would public outcry end this 
plan’s efforts? 

• Primary source of uncertainty we currently 
haven’t addressed? 



Public support 

• Assuming reduced winter feeding at NER is an 
action undertaken to achieve ‘greater reliance 
on free-standing forage’ 

• Can we provide a simple relationship between 
winter feeding and elk survival to 
communicate the uncertainty to the public 
and demonstrate efforts to minimize elk 
mortality as winter feeding is reduced? 



Hypothesized elk feeding 
relationship 



Hypothesized elk winter mortality and 
forage availability relationship (calf) 



Public support 

• Would this direction require any additional 
actions in the plan? 
– Outreach efforts already identify need to discuss 

elk winter mortality 
– Add more explicit reference to this aspect 
– Capture any necessary monitoring changes 



What’s next? 

• Make edits to current draft plan to reflect today’s 
discussion 

• Integrate Phase 1 & 2 in introduction 
• Revisit strategies – anything missing? 
• Articulate 3 key uncertainties (distribution, 

mortality, desired herd size); actions, response, 
predicted relationships, monitoring 
– Bulk of work is to come up with details of how to 

progress in an adaptive fashion 
– Articulate relationship between changes in winter 

feeding and distribution and mortality 



Since we’ve here… 

• Changes that have occurred since BEMP 
signing 
– Distributional shift away from native range – can I 

get the raw data for displaying graphically in the 
plan? 

– Calf ratio decline, excluding southern segment 
– Bison numbers 
– Gros Ventre fires 
– GTNP Habitat management   



Jackson Hole Bison Population Response to Harvest – a Simulation Study 

 

Introduction 

The current Jackson Hole Bison population is over objective as defined by the Wyoming Game 
and Fish Department and in the interagency Bison and Elk Management Plan (BEMP) (USFWS 
and NPS 2007). Hunter harvest is the primary management action used to manage this 
population; uncertainty exists as to the efficacy of this action. To better understanding the 
influence of current harvest levels on bison population, we created a simple recursion equation 
population model that included harvest. The number of bison, N, in year t+1 is predicted as 

 

𝑁𝑁𝑡𝑡+1 = 𝑆𝑆(𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 + 𝑓𝑓𝑡𝑡𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡𝑅𝑅𝑡𝑡) − 𝐻𝐻𝑡𝑡,     (1) 

 

with variables defined as 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = the observed number of bison in year t. 

𝑆𝑆 = survival excluding hunter harvest, assumed constant across age classes (juvenile and adult) 
and among years.  

𝑓𝑓𝑡𝑡 = proportion of adult females in the population after harvest.   

𝑅𝑅𝑡𝑡 = annual reproductive rate, i.e., calf to cow ratio.  

𝐻𝐻𝑡𝑡 = annual hunter harvest 

Classification count data provided annual estimates of 𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡, 𝑓𝑓𝑡𝑡, 𝑅𝑅𝑡𝑡, 𝐻𝐻𝑡𝑡. We fitted the model to 
data from 2006–2013 to obtain a maximum likelihood estimate of 𝑆𝑆, and then used that 
estimate to project the amount of time necessary to reach bison population objective. We used 
eqn. 1 with four stochastic processes – annual reproductive rate, the proportion of females in 
the population, harvest, and observation error, to conduct 5000 simulations for t = 10 years. 
Reproductive rate and the proportion of females in the population were allowed to vary 
according to observed variation during 2006–2013; harvest was allowed to vary based on 
observed variation during 2007–2013. Survival excluding mortality associated with hunter 
harvest was assumed to be constant. We assumed density-independent growth rates based on 
observed population growth with no to minimal harvest, 1970–2007 (Fig. 1). Simulations (n = 
5000)  

 



 
Fig. 1. Bison winter population in the Jackson Hole area, 1970–2013. Minimal to no harvest 
occurred from 1970–2007.  
 
Observation error in the bison population survey, i.e., variation due to imperfect enumeration 
of the population of interest, was included in the model. If we assume observation error is log-
normally distributed, observation error will be  
 

𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜,𝑡𝑡 = 𝑁𝑁𝑡𝑡𝑉𝑉,       (2) 
 

𝑉𝑉 = 𝑒𝑒𝑒𝑒𝑒𝑒 �𝑍𝑍𝜎𝜎𝑣𝑣 −
𝜎𝜎𝑣𝑣2

2
�,      (3) 

 
where Z is normally distributed with a mean of zero and a standard deviation of 1, and the 
standard deviation of the observation uncertainty is σV (Hilborn and Mangel 1997). We 
assumed observation uncertainty was relatively low and set σV = 0.05. 

 



Results 

The MLE of bison survival during 2006-2013, excluding mortality associated with hunter 
harvest, was 0.994. The population model provided a reasonable fit to the observed data (Fig. 
2). During this same period mean annual reproductive rate was 0.420 (SD=0.032) (Fig. 3) and 
the proportion of females in the population was 0.458 (SD=0.035) (Fig. 4). Hunter harvest 
during 2007–2013 averaged 210 bison (SD=45.5) (Fig. 5). 

 
Fig. 2. Predicted (line) and observed (squares) bison population abundance between 2006–
2013, Jackson Bison Herd. The population model was fit using maximum likelihood estimation 
to obtain estimates of bison survival (S = 0.994) and annual abundance.  



Figure 3. Histogram of simulated reproductive rate, i.e., calves/100 cows, (n = 10,000) assuming 
a normal distribution with mean = 0.420 and SD = 0.032. 



 
Figure 4. Histogram of simulated proportion of females in the population (n = 10,000) assuming 
a normal distribution with mean = 0.458 and SD = 0.035. 

 



 
Figure 5. Histogram of simulated hunter harvest values (n = 10,000) assuming a normal 
distribution with mean = 210 and SD = 45.5. 

 

 

 



 
Figure 4. Projected Jackson Bison Herd population based on a stochastic population model with 
fixed survival (0.994) and stochastically-varying annual reproductive rate (N(0.420, 0.032)), 
proportion of females in the population (N(0.458, 0.035), and harvest (N(210, 45.5)). Initial 
population (N0) was 1000 bison. Horizontal gray line is the current population objective for the 
Jackson Bison Herd. Dashed lines represent the 90% confidence interval.  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: I left out ‘able to adapt’ 
because it is nearly impossible to quantify, nor do I 
have any idea what it means. Can include if 
necessary, but I view it as general planning fluff 
speak. That is fundamentally different than reducing 
the threat of non-endemic disease through changing 
the current winter distribution of animals.  

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5000 elk originated from Hobbs et al. (2003). This report, based on 
three simulation exercises, concluded that ‘in average SWE [snow-water equivalent] winters 
with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the 
Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage 
on the NER without incurring deficits.’ The combined probability of experiencing average pre-
winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what 
time series of climate data from what station] (need to use Hobbs’ data sources for this). 
Therefore, based on the prediction of Hobbs et al., 5,000 elk could winter without 
supplemental feed on the NER, without incurring a forage deficit, during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
 

Comment [WJ3]: Have yet to explicitly include 
the idea of this work validating Hobbs et al.’s model 
– provides a link to elk and bison ‘predominantly 
relying on native range and free-standing forage. 
The model predicted the refuge could support 5000 
elk during an ‘average’ winter without animals 
incurring a forage deficit.  

Comment [WJ4]: From Eric: Pages 41-43 of the 
Hobbs model predicts over-winter starvation 
mortality based on the forage deficit model.  A 
discussion of these findings should probably occur 
relative to any winter mortality predictions that we 
make.  Hobbs Model predicted 4% calf mortality 
during an average winter with JEH population of 
6,000 and 42% calf mortality during a severe winter 
with 18,000 elk in the JEH.  Adult cow mortality 
ranged from 1% in an average winter with 6,000 elk 
in the JEH to 25% in a severe winter with an overall 
population of 18,000 in the JEH. 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter 
distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and 
other wildlife diseases, and 6) Public support. Explicit values that can be used as management 
triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on 
irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison 
each have numerical objectives that can be used to trigger management actions based on 
assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public 
support lack numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either co-mingling or disease prevalence criteria, with 
feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-
mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing 
the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk 
on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson and 
Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater potential for 
establishment of non-endemic diseases (e.g., chronic wasting disease [CWD], citation), and 
creates relatively unique disease issues for wild ungulates such as hoof rot (citations). When 
taken in context of ‘progressively transitioning from intensive supplemental winter feeding to 
greater reliance on free-standing forage’ (BEMP; USFWS 2007a), these criteria form conflicting 
means objectives (Conroy and Peterson 2013) that need to be addressed explicitly within the 
framework of the AM plan. Balancing the conflicting objectives also likely provides the greatest 
ability to balance competing public values for bison and elk in the Jackson area.  
 

Comment [WJ5]: I don’t know about the 
bull:cow ration in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ6]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 

Comment [WJ7]: Need to incorporate the idea 
that what we’re assessing/validating is the Hobbs et 
al. (2003) model that stated 5000 elk could be 
supported on the NER in an average year without a 
deficit. Haven’t thought of it this way before, but 
Steve K. brought it up and it makes good sense and 
provides a more explicitly link to the BEMP and the 
science providing the foundation for that plan. 
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Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Cattle co-mingling will increase as 
bison and elk disperse from the NER looking for alternative forage resources. Similarly, 
dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective 
mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 
reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding led to 
the recent increase in the proportion of JEH elk wintering on the NER. 
 

Comment [WJ9]: From Eric: There is 
considerable literature about the influence of 
feedgrounds on disease prevalence.  Current 
conditions have led to prevalence of psoroptic 
mange, brucellosis, necrotic stomatitis and foot rot 
at levels much higher than in native winter range 
conditions.  Prediction about the likely effects of 
CWD in feedground elk relative to native winter 
range elk are much shakier. 

Comment [WJ8]: Insert disease and winter 
distribution paragraph? Eric? How do we reduce 
disease threat by distributing animals more broadly 
on winter range? That’s the key driver to this plan, 
so we should support the idea with science. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER. Wolf presence within the range of the JEH has increased since 
the early 2000s. Elk wintering on native range may have been displaced as the wolf population 
reintroduced into Yellowstone National Park (NP) increased in abundance and expanded. Most 
native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation 
pressure increased on more northerly winter range, elk moving to areas of lower predation risk 
likely moved south and encountered feeding operations at the NER. If wolves are deterred by 
frequent presence of agency personnel conducting feeding operations, feedgrounds may 
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continue to attract elk due to lower predation risk than native range (citations; check Creel and 
Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
Elk calf winter survival  
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003)). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, 
minimizing unacceptable declines in calf elk calf winter survival while progressively transitioning 
bison and elk from intensive supplemental feeding is being included in this AM plan. This 
explicitly addresses what is believed to be one of the more influential aspects of the winter 
feeding program and public support – elk mortality on the NER.  
 
Multiple factors influence elk calf survival – influence diagram 
 

 

Comment [WJ10]: Insert paragraph on harvest 
and winter distribution here. 
 

Comment [WJ11]: I think this could be dropped 
for simplification if we consider the ‘brakes’ on 
reducing winter feeding as the co-mingling issue. 
I.e., we can’t simply stop feeding next year because 
of the need to address the co-mingling issue, so we 
have to slowly wean elk and bison off of feed while 
we concurrently work to implement actions to 
mitigate co-mingling. 

Comment [WJ12]: From Eric: I disagree.  Even 
with gradual implementation winter calf mortality is 
likely to increase with only modest changes in 
management. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Adaptive Management Plan Approach  
 
The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands and achieving winter 
distribution objectives to minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 

Comment [WJ13]: Include winter survival here 
if decide to continue with that idea. 

Comment [WJ14]: Insert disease and winter 
distribution paragraph? Eric? How do we reduce 
disease threat by distributing animals more broadly 
on winter range? That’s the key driver to this plan, 
so we should support the idea with science. 
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to modify this behavior on both temporal and spatial scales. For example, elk demonstrate high 
fidelity to winter range (citations), resulting in generational time scales necessary for 
implementation of management actions and monitoring of response to those actions. It is 
assumed individuals that have learned to rely on supplemental feed will be relatively tolerant of 
proposed changes to winter feeding. If this assumption is correct, changes to winter feeding will 
incrementally reduce the proportion of individuals in the JEH wintering on the NER by two 
primary mechanisms. First, an unknown proportion of adults will disperse from the NER in 
response to changes to winter feeding. Second, the proportion of individuals that learn to rely 
on winter feeding will be reduced for calf cohorts. (The former scenario provides the most likely 
potential for conflict as animals move off of the NER onto adjacent private lands in search of 
forage.) Given current estimates of annual elk survival (0.80; citation), a third of a population 
present in a given winter would be alive five years later. To account for the expected lag in 
response of the population to changes in winter feeding it is believed that those changes need 
to occur during 3–6 year treatment blocks (i.e., conduct 3–6 years of winter feeding with the 
same initiation criteria for winter feeding). 
 
This plan is implementing the NER-focused management strategy, which includes primary 
management actions that will occur both on and near the NER (e.g., NER winter feeding 
changes and private lands co-mingling mitigation). The spatial focus of individual actions will 
therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-
federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The NER-focused strategy was selected for implementation within 
an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding initiation criteria— 

Comment [WJ15]: Need justification for this 
but I’m not clear on the current thoughts – Eric can 
you add a sentence? 

Comment [WJ16]: Is this number correct? And 
citation? 

Comment [WJ17]: Add a sentence or two on 
EFD and BFD as a means to monitor more 
immediate progress of changes to the winter 
feeding program. 

Comment [WJ18]: This paragraph makes me 
think this strategy needs a new name. 
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Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years 
(unless a more immediate response is observed), and brief discussion of how the measurement 
of available forage will be modified (2-3 sentences covering a less biased approach; the original 
approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per 
acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to 
sample as close to the start of feeding as possible to reduce error associated with predicting 
when 300 lbs. acre is reached). I still like a pounds per acre criteria over a time-based criteria 
(i.e., 2 weeks after reaching 300 lbs. per acre) because the former is much more responsive to 
elk numbers and could delay the start of feeding more so than the latter as numbers of elk on 
the NER decline. 
 
Late-season elk and bison hunts— 
Brief paragraph on current hunt management – can be taken from text below already 
describing what is occurring.  
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this.  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 

Comment [WJ19]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives of 1) increasing understanding of 
the relationship between the timing of winter feeding initiation and elk winter distribution, and 
2) validation of the Hobbs et al. (2003) carrying capacity model.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 
specific than that for elk, the former being an annual post-hunt population objective and the 
latter being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
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into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 
counts were to be used as the metric to determine if population objectives were being met, i.e., 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 
NER. These counts are undertaken during a single survey period and do not necessarily 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 
on a single day during a winter, or the sum total of animals present throughout a winter, 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 
providing population class structure information as well as overall abundance. Elk classes 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 
difference typically exists between the classification count estimate and the daily number of elk 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 5). 
Proposed changes to a less conservative feeding program that would result in a later initiation 
of winter feeding (see Development of Alternative Management Actions and Strategies 
below) could increase the difference between when the classification count is conducted and 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 
of feeding on the NER after the classification count has been completed in some years. Lastly, 
the classification count may be replaced in the near future by survey (i.e., not a census) 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if Refuge population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) as the metric for determining if the elk population 
objective is being met. This number combines both the spatial and temporal aspect of animals 
on the NER, providing better accounting of potential effects than a single classification count. It 
is also believed that this is more consistent with winter carrying-capacity projections estimated 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 
days as  
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𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 

 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 
number present throughout the winter period, although this is not explicitly stated. It is 
important to note that elk use stored energy reserves during winter, so incurring a forage 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  
 
Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to 
be conceptualized (graphically) and formalized into models for linking objectives, management 
actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter 
conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH 
population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) 
hunt management; calf survival as a function of available forage at the start of feeding and 
winter severity; to Elk fed days model – early season winter conditions more influential on elk 
fed days, so using December 30th snow-water equivalent from Thumb Divide stations. 
December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – 
Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data 
starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous 
forage production estimate on the NER as a predictor of EFD. Also used the JEH population 
estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 
lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an 
experiment to encourage elk to not come to the NER for supplemental feed. This effort is 
intended to change the behavior of elk, so therefore there may be a lag in response. Elk 
demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to 
manifest in the population. For example, assume 1000 female elk in a population with survival = 
0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we 
assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural 
response may manifest itself in.  
 
Models provide a simplified representation of the biological system being managed.  
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The fundamental objective of the step-down adaptive management plan articulated in the 
BEMP Sustainable Populations goal will be realized by minimizing the number of bison and 
elk on feed while maintaining population objectives. Minimizing the number of animals on 
feed is intended to 1) change winter distribution of bison and elk as described in the BEMP 
and 2) minimize feedline congregation that increases the threat of disease transmission. The 
current distribution of bison and elk is at least partially the result of the behavioral response 
to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER 
during winter to receive feed. The influence of feeding on this behavior relative to other 
factors such as winter severity, regional forage production, and population abundance is 
currently unknown. Therefore, predicting the response .Achieving a distributional change of 
bison and elk will require Changes to winter feeding and Management actions that 
Minimizing bison and elk on feed at the NER will be undertaken to achieve winter 
distributionchange the behavioral response of accomplishing winter distribution of bison and 
elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the 
number of animals on feed and  we need to conceptualize the relationship between elk 
density, winter feeding. To do this I thought it would be easiest to define the proportion of 
Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I 
created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 
lbs available forage), then asymptotically approaches all Kcals coming from feed as density 
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increases. We can change the threshold of when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑖𝑖) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑖𝑖)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑖𝑖) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑖𝑖) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑖𝑖), and days present, 𝑑𝑑𝑡𝑡(𝑖𝑖) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑖𝑖) = 𝑛𝑛𝑡𝑡(𝑖𝑖)𝑑𝑑𝑡𝑡(𝑖𝑖). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑖𝑖)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑖𝑖) = 𝑝𝑝𝑡𝑡(𝑖𝑖)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑖𝑖) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
MONITORING 
 
Supplemental winter feeding plays a central role in the observed winter distribution of the JEH. 
Meeting the elk winter distribution objectives likely mostly driven by feeding program, and that 
will be the first management experiment, i.e., coordinated reductions in feeding criteria.  
Alterations to the current feeding program at the NER Leading hypothesis for current 
distribution 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
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population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
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annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
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ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
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Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
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Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
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Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
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No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
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initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 



30 
 

preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
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to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
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on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
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Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
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GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
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closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 
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No change X 
  

Increase education and outreach 
 

X X 
Monitoring 

   
No change 

   
Enforcement 

   
No change 

   
Increase 

   
*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
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the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
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however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
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management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 
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Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
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Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
 
Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
Influence diagram rules –  
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1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
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Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 3 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 4 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 5 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 6 
elk to winter feeding, and the desire to maintain a population objective established in the 7 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 8 
NER due to insufficient environmental analysis.  As a result, A a six year planning effort was 9 
undertaken to address a suite of issues associated with inter-agency bison and elk management 10 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 11 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    12 
 13 
The BEMP considered six alternatives for bison and elk management focused on four broad 14 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 15 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 16 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 17 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 18 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 19 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 20 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 21 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 22 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   23 
 24 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 25 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 26 
comprises four objectives, including the development of an AM plan to reduce winter feeding 27 
on the NER following a two-phased approach (Fig. 1). The first phase sets initial population 28 
objectives of 5,000 elk on winter feed at the NER and 500 bison in the Jackson Bison Herd (JBH). 29 
The second phase calls for elk populations that are adaptively managed to ‘achieve desired 30 
conditions, with animals relying predominantly on native habitat and cultivated forage’ (BEMP; 31 
USFWS 2007a).  32 
 33 

Comment [WJ1]: Sentence or two outlining 
issues that led to BEMP. 

Comment [WJ2]: I left out ‘able to adapt’ 
because it is nearly impossible to quantify, nor do I 
have any idea what it means. Can include if 
necessary, but I view it as general planning fluff 
speak. That is fundamentally different than reducing 
the threat of non-endemic disease through changing 
the current winter distribution of animals.  

Comment [CE3]: I agree that leaving out ‘able to 
adapt’ makes sense because it is fluff speak. 
“Healthy” is also fluff speak, but I don’t think that 
we can avoid using it. 

Comment [WJ4]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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 1 
Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 2 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 3 
elk and bison to supplemental feed. 4 
 5 
The first phase objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 6 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 7 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 8 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 9 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 10 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 11 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 12 
number present throughout the winter period, although this is not explicitly stated. It is 13 
important to note that elk use stored energy reserves during winter, so incurring a forage 14 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002). 15 
 16 
Desired conditions on the NER relate to six considerations (i.e., criteria) as management action 17 
triggers for ‘progressively transitioning from intensive supplemental winter feeding to greater 18 
reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 1) Level of forage 19 
production and availability on the National Elk Refuge, 2) Desired herd sizes and ratios, 3) 20 
Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter distribution patterns 21 

Comment [CE5]: The 5,000 objective did 
originate from the Hobbs Model and also from the 
BEMP analysis which suggested that elk distribution 
on native winter range and the Gros Ventre 
drainage could support 11,000 elk in the JEH with 
only 5,000 elk on NER. 

Comment [CE6]: Pages 41-43 of the Hobbs 
model predicts over-winter starvation mortality 
based on the forage deficit model.  A discussion of 
these findings should probably occur relative to any 
winter mortality predictions that we make.  Hobbs 
Model predicted 4% calf mortality during an average 
winter with JEH population of 6,000 and 42% calf 
mortality during a severe winter with 18,000 elk in 
the JEH.  Adult cow mortality ranged from 1% in an 
average winter with 6,000 elk in the JEH to 25% in a 
severe winter with an overall population of 18,000 
in the JEH.  
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of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and other wildlife 1 
diseases, and 6) Public support. Explicit values that can be used as management triggers were 2 
defined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas 3 
of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have 4 
numerical objectives that can be used to trigger management actions based on assessment of 5 
those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack 6 
numerical objectives that would facilitate creating triggers for management. 7 
 8 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 9 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 10 
population objective. Current harvest rates have been successful in incrementally reducing the 11 
Jackson Bison Herd, making achievement of that objective likely given current management 12 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 13 
have resulted in being farther from the objective now than at the completion of the BEMP. A 14 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 15 
process began in 2000.  16 
 17 
Elk winter distribution 18 
Winter distribution is inseparable from either co-mingling or disease prevalence criteria, with 19 
feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-20 
mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing 21 
the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk 22 
on feedgrounds results in higher rates of endemic disease transmission (citation), greater 23 
potential for establishment of non-endemic diseases (e.g., chronic wasting disease [CWD], 24 
citation), and creates relatively unique disease issues for wild ungulates such as hoof rot 25 
(citations). When taken in context of ‘progressively transitioning from intensive supplemental 26 
winter feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a), these criteria 27 
form conflicting means objectives (Conroy and Peterson 2013) that need to be addressed 28 
explicitly within the framework of the AM plan. Balancing the conflicting objectives also likely 29 
provides the greatest ability to balance competing public values for bison and elk in the Jackson 30 
area.  31 
 32 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 33 
may initially result in an increase in private lands conflicts. Cattle co-mingling will increase as 34 
bison and elk disperse from the NER looking for alternative forage resources. Similarly, 35 
dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective 36 
mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing) to be 37 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 38 

Comment [WJ7]: I don’t know about the 
bull:cow ration in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [CE8]: I am hesitant to bring up the 
bull:cow ratio in GTNP.  It is yet another thing that 
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to continue feeding, even though its relative 
importance is very low.  If GTNP brings it up in the 
review process, then I guess we will have to deal 
with it. 
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supported on the NER in an average year without a 
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Steve K. brought it up and it makes good sense and 
provides a more explicitly link to the BEMP and the 
science providing the foundation for that plan. 

Comment [CE10]: increased the prevalence of 
density-dependent diseases (Murie 1951, Franson 
and Smith 1988, Samuel et al. 1991, Herriges et al. 
1992, Smith and Roffe 1997).  See Elk migration ms 
for lit cited 
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reports for the Jackson Region; this information provides an important baseline and metric for 1 
quantifying potential increases in private lands conflicts moving forward. 2 
 3 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 4 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 5 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 6 
to modify this behavior on both temporal and spatial scales. For example, elk demonstrate high 7 
fidelity to winter range (citations), resulting in generational time scales necessary for 8 
implementation of management actions and monitoring of response to those actions. 9 
Moreover, reversing a learned behavioral response in a free-ranging ungulate at the spatial 10 
scale of the JEH is largely unprecedented.  11 
 12 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 13 
However, other factors such as weather, forage availability, predators, hunting, and migratory 14 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 15 
achieving the JEH population objective would be the primary means to reaching the phase 1 16 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 17 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 18 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 19 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 20 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding led to 21 
the recent increase in the proportion of JEH elk wintering on the NER. 22 
 23 

Comment [WJ11]: Insert disease and winter 
distribution paragraph? Eric? How do we reduce 
disease threat by distributing animals more broadly 
on winter range? That’s the key driver to this plan, 
so we should support the idea with science. 
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Prediction about the likely effects of CWD in 
feedground elk relative to native winter range elk 
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 1 
Figure 2. Influence diagram depicting factors (including management actions) influencing 2 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 3 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 4 
represent factors with numerical objectives, and ovals represent factors outside of 5 
management control. Bolded polygons and arrows represent outcomes and factors limited to 6 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 7 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 8 
 9 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 10 
currently wintering on the NER. Wolf presence within the range of the JEH has increased since 11 
the early 2000s. Elk wintering on native range may have been displaced as the wolf population 12 
reintroduced into Yellowstone National Park (NP) increased in abundance and expanded. Most 13 
native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation 14 
pressure increased on more northerly winter range, elk moving to areas of lower predation risk 15 
likely moved south and encountered feeding operations at the NER. If wolves are deterred by 16 
frequent presence of agency personnel conducting feeding operations, feedgrounds may 17 
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continue to attract elk due to lower predation risk than native range (citations; check Creel and 1 
Winnie 2005).  2 
 3 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-4 
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 5 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 6 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 7 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 8 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 9 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 10 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 11 
during winter is largely attributable to growth of the SDM elk segment. 12 
 13 
Elk calf winter survival  14 
Winter survival of calf elk is higher in feedground areas than on native winter range 15 
(citations)(Smith and Anderson 1998), Hobbs model. The public has become accustomed to 16 
higher winter calf survival on the NER, and respond negatively during winters when survival is 17 
noticeably reduced (E. Cole, pers. comm.). While not explicitly defined as a desirable outcome 18 
in the BEMP, minimizing unacceptable declines in calf elk calf winter survival while 19 
progressively transitioning bison and elk from intensive supplemental feeding is being included 20 
in this AM plan. This explicitly addresses what is believed to be one of the more influential 21 
aspects of the winter feeding program and public support – elk mortality on the NER.  22 
 23 
Multiple factors influence elk calf survival – influence diagram 24 
 25 

 26 

Comment [WJ17]: Insert paragraph on harvest 
and winter distribution here. 
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mitigate co-mingling. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 1 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 2 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 3 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 4 
outside of management control. Bolded polygons and arrows represent outcomes and factors 5 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 6 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 7 
winter feeding. 8 
 9 
Adaptive Management Plan Approach  10 
 11 
The AM approach considers management as an ecological experiment, incorporating learning 12 
as part of management to reduce existing uncertainties regarding how the system responds to 13 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 14 
ideas of system dynamics can be formalized as competing models and tested through 15 
implementation of management actions designed as hypothesis tests (citation from AHM). 16 
Conversely, if a system is relatively well understood, the AM process may include a single model 17 
with management experiments intended to increase understanding of known primary system 18 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 19 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 20 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  21 
 22 
Altering winter distribution of elk to minimize threat of non-endemic disease, minimizing cattle-23 
elk-bison mingling, and minimizing the risk of a high winter mortality event form conflicting 24 
objectives highlight the need to increase current understanding of how elk behavior will 25 
respond to changes to winter feeding on the NER.  26 
 27 
The manipulations in these experiments are the suite of possible management actions available 28 
to achieve management or conservation goals for Jackson elk and bison. Comparison of relative 29 
responses among hypothesis tests defines the most effective management actions to achieve 30 
goals. Thus, this plan describes how each implemented management action should be 31 
structured, timed, and evaluated to serve as a test of a hypothesized driver for winter elk 32 
distribution.  33 
 34 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 35 
already being met, i.e., forage production on the NER and JEH population, and does not address 36 
them further. Similarly, current bison harvest management is likely to achieve the bison 37 
population objective in the near future, and therefore is also not considered further.  The focus 38 
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of this AM plan is altering the winter distribution of elk to minimize disease threat currently 1 
associated with winter feeding. This will result in progressively transitioning elk and bison from 2 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 3 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 4 
objectives of minimizing bison-elk-cattle mingling on private lands and achieving winter 5 
distribution objectives to minimize threat of non-endemic diseases. 6 
 7 
AM Plan Scale  8 
 9 
Since this plan is centrally tied to supplemental winter feeding on the NER, its focus will be on 10 
lands under NER authority.  However, some strategies will also incorporate activities in Grand 11 
Teton NP, Bridger-Teton National Forest (NF), and on non-federal lands in collaboration with 12 
land owners and WGFD.  13 
 14 
Hypothesis Definition 15 
 16 
Defining factors that impede achievement of distribution goals is an essential component of effective 17 
management. When uncertainty about which factors are most influential in JEH winter distribution 18 
exists this process entails developing and testing competing hypotheses about ecological systems.  The 19 
primary working hypothesis of the BEMP is that transitioning elk and bison from supplemental 20 
winter feed to predominant reliance on free-standing forage will lead to meeting winter 21 
distribution objectives and minimize threat of non-endemic diseases. However, a growing JEH 22 
segment of short-distance migratory elk and/or presence of wolves on native winter range may 23 
preclude meeting elk winter distribution objectives even when supplemental feed is not 24 
provided at the NER. If these hypothesized drivers do preclude desired shifts in elk winter 25 
distribution in response to changes to supplemental feeding on the NER, the threat of non-26 
endemic diseases may remain largely unchanged. 27 
 28 
Anecdotal or observational data that both supports and refutes each hypothesis presently exists, 29 
creating ambiguity regarding true distribution drivers.  Focused empirical tests of these hypotheses are 30 
required to determine to what degree each characterizes the JEH winter distribution, and, ultimately, 31 
where emphasis should be placed to best achieve management goals. 32 
 33 
Management Actions 34 
 35 
Alternative management actions were identified during stakeholder meetings held at the NER 36 
in 2013 and 2014. Actions were grouped into management strategies, i.e., collections of actions 37 
that form complete and comparable alternatives (Gregory et al. 2012). A summary of 38 
management actions and strategies is provided in Appendix I. 39 

Comment [WJ21]: Unless we explicitly define 
what ‘predominantly’ is how do we expect to know 
if 11,000 elk in the JEH is supportable or it needs to 
be revisited? It could be interpreted as feeding 4 out 
of 10 years to support 11,000 elk and 500 bison is 
within objective. The other option is to open the 
habitat conditions can of worms, but we’ve agreed 
not to do that right now.  

Comment [WJ22]: Include winter survival here 
if decide to continue with that idea. 
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 1 
A diverse suite of potential management actions were considered and three primary strategies 2 
were created (Appendix I). The NER-focused strategy was selected for implementation within 3 
an AM framework because it was most consistent with the intent of the BEMP and the 4 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 5 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 6 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 7 
 8 
Management actions are best considered in the context of experimental treatments used to 9 
assess competing ideas regarding drivers of elk winter distribution. For example, if the primary 10 
driver of elk winter distribution is the current NER feeding program, delaying initiation of 11 
feeding should decrease the proportion of JEH elk on the NER feedground over time. 12 
Conversely, if the recent increase in the proportion of the JEH wintering on the NER is due 13 
largely to an increasing SDM elk segment, manipulations of feeding may not be effective in 14 
significantly altering winter distribution.  15 
 16 
Hypothesis Tests 17 
 18 
Structure, timing, duration, and evaluation of each implemented management action must be 19 
carefully defined to ensure it provides the intended test of an established hypothesis (Table 2).  20 
For example, each implemented management action (i.e., hypothesis test) should be 21 
temporally isolated from other management actions to reduce the likelihood of confounded 22 
results, a common response variable must be defined to allow meaningful discrimination 23 
among hypotheses, and each hypothesis test should be of adequate duration for a response to 24 
occur and be observed.  The minimum duration of each hypothesis test will be five years, which 25 
is the approximate generational periodicity of Arctic grayling and the soonest a response to a 26 
management action can be detected. Sequence of hypothesis tests will be determined by 27 
already planned management actions (table 2).   28 
 29 
Table 2.  Winter feeding initiation changes on the National Elk Refuge.    30 
Hypothesis  Management Action Timeframe 
NER Winter feeding Initiate winter feeding at 150 

lbs. per acre 
201-2017 

Spawning habitat Connectivity, restoration 2018-2022 
Overwinter habitat Unknown TBD if necessary 
Flows and habitat CCAA 2017-2021 
 31 
Management actions will be linked to the response variable by hypothesis-specific models of 32 
system dynamics.  Each model is responsive to the demographic effects a given management 33 



10 
 

action is hypothesized to have on CV Arctic grayling.  Description of management actions and 1 
demographic rates associated with each hypothesis are as follows: 2 
 3 

1) Quality and quantity of overwinter habitat in Upper Red Rock Lake is the primary 4 
driver of the CV Arctic grayling population. 5 

 6 
It is presently unclear whether refuge from potentially lethal dissolved concentrations exists or 7 
what levels of dissolved oxygen are lethal to CV Arctic grayling in Upper Red Rock Lake.  8 
Ongoing research is investigating both factors and test of this hypothesis is pending those 9 
results.  Low dissolved oxygen concentrations are hypothesized to influence abundances of 10 
spawning Arctic grayling by affecting survival of all ages of Arctic grayling overwintering in 11 
Upper Lake.   12 
 13 

2) Quality and quantity of spawning tributary spawning habitat is the primary driver of 14 
the CV Arctic grayling population. 15 

 16 
Spawning habitat in upper Red Rock Creek has been degraded by consolidation of an alluvial 17 
fan into a single channel and in Elk Springs Creek by fragmentation, impoundment, and 18 
sedimentation.  Management actions on Red Rock Creek will reduce erosion and sedimentation 19 
and restore floodplain connectivity and natural processes of habitat formation to upper 20 
reaches.  Management actions on Elk Springs Creek will restore connectivity and improve 21 
spawning habitat quality. These management actions are hypothesized to influence 22 
abundances of spawning Arctic grayling by improving egg and fry survival.   23 
 24 

3) Predation by adult Yellowstone cutthroat trout is the primary driver of the CV Arctic 25 
grayling population. 26 

 27 
Non-native Yellowstone cutthroat may prey upon juvenile Arctic grayling in Upper Red Rock 28 
Lake. Management actions will suppress adult Yellowstone cutthroat trout abundances by 29 
removing spawning fish from Red Rock Creek via liberalized recreational angling regulations (20 30 
fish daily and in possession) and an agency-operated weir. These management actions are 31 
hypothesized to influence abundances of spawning Arctic grayling by improving age 0 and age 1 32 
survival.       33 
 34 

4) Dewatering of streams for irrigation is the primary driver of the CV Arctic grayling 35 
population. 36 

 37 
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Diversion of water for irrigation has reduced in-stream flows and elevated temperatures in 1 
Long Creek.  Management actions will improve in-stream flows and riparian health and reduce 2 
temperatures.   These management actions are hypothesized to influence abundances of 3 
spawning Arctic grayling by improving survival of all life stages that reside in Long Creek. 4 
 5 

5) Ambient conditions during the spawning and early rearing period are the primary 6 
driver of the CV Arctic grayling population. 7 

 8 
Ambient hydrology and temperature during spawning and rearing periods may set CV Arctic 9 
grayling year class strength.  No management actions are associated with this hypothesis; 10 
ambient conditions will be monitored to assess whether they best predict abundances of 11 
spawning Arctic grayling. Discharge and temperature are hypothesized to influence abundances 12 
of spawning Arctic grayling by affecting egg and fry survival.   13 
 14 
 15 
 16 

Supplemental winter feeding plays a central role in the observed winter distribution of the JEH. 17 
Meeting the elk winter distribution objectives likely mostly driven by feeding program, and that 18 
will be the first management experiment, i.e., coordinated reductions in feeding criteria.  19 
Alterations to the current feeding program at the NER Leading hypothesis for current 20 
distribution 21 
 22 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 23 
behavior so that the desired winter distribution is achieved. Only once that is done can the 24 
questions regarding what number of elk the NER can support while achieving habitat 25 
objectives be visited. Already at JEH objective, and nearing JBH objective.  26 
 27 
The bison population objective of 500 animals post-hunting season was determined based 28 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 29 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 30 
defined as desired conditions.  31 
 32 
 33 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 

APPENDIX I 4 
 5 
Development of Alternative Management Actions and Strategies 6 
Alternative management actions were identified during a meeting of stakeholders at the NER 7 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 8 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 9 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 10 
create management strategies, i.e., collections of actions that form complete and comparable 11 
alternatives (Gregory et al. 2012).  12 
 13 
Reference case—It is helpful to identify a reference alternative that captures the recent and 14 
ongoing management actions that have led to the current state of the system for comparing 15 
with new alternatives that are developed. Ongoing management actions include winter feeding, 16 
irrigation, harvest, and hazing.  17 
 18 
Big game population objectives in Wyoming are evaluated and updated at least every five 19 
years. Objectives represent the preferred number of animals during winter within a herd unit 20 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 21 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 22 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 23 
population objectives is obtained during public hearings. After the hearings the proposed 24 
population objectives are sent to the Wyoming Game and Fish Commission for review and 25 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 26 
big game population objective review and revision processes in the past for both the JEH and 27 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 28 
populations. 29 
 30 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 31 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 32 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 33 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 34 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 35 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 36 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 37 
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on the NER is largely determined by snow conditions, rate of forage consumption during fall 1 
and winter, and biomass of forage produced during the previous growing season.  2 
 3 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–4 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 5 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 6 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 7 
approximately 3,600 acres has increased forage production by approximately 10% compared to 8 
what would have been produced with precipitation alone. Estimation of forage biomass is done 9 
annually based on sampling at index sites. Index sites are selected subjectively each year based 10 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 11 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 12 
fall precipitation, native dry grassland plant communities with basal green up.  13 
 14 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 15 
30 December to 28 February. Mean termination of winter feeding during this same period was 16 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 17 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 18 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 19 
occurred during the second week of January and first week of April, respectively (Table 1). This 20 
resulted in approximately 3 months of feeding each year.  21 
 22 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 23 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 24 
are provided parenthetically. 25 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 26 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 27 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 28 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 29 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 30 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 31 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 32 
continue regardless of the management strategy employed.  33 
 34 
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Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 1 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 2 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 3 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 4 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 5 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  6 
 7 
Total harvest of the JEH was reduced over the last decade as the population objective was 8 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 9 
ends in mid-December, with peak harvest in recent years occurring in late November to early 10 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 11 
per year during the NER hunt.  12 

 13 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 14 
 15 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 16 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 17 
regardless of the management strategy employed.   18 
 19 
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Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 1 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 2 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 3 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 4 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 5 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 6 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 7 
wolves on the northern end of the Refuge may preclude the desired response of reduced 8 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 9 
could be reduced if elk use increased on the north end of the Refuge.  10 
 11 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 12 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 13 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 14 
private landowner to move livestock winter feeding operations off of a south facing slope that 15 
is a movement corridor for elk. Fencing three sides of the private land would separate the 16 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 17 
through spring has been successful in some situations for mitigating elk and bison presence in 18 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 19 
does not support fencing impermeable to wildlife. 20 
 21 
The outcome of the reference case described above for elk abundance and distribution during 22 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 23 
are provided, as are annual elk abundances as measured during the classification count. The 24 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 25 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 26 
 27 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 28 
classification counts, 2011–2013, relative to the current objective. 29 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 30 
  31 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 32 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 33 
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hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 1 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 2 
hunting season with only occasional movements onto the NER until severe winter conditions 3 
occur. Given this situation, harvest management balances extending the hunt as late in January 4 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 5 
makes this unpredictable, and results in the use of emergency bison season extensions or 6 
reductions. For example, an emergency extension of the season (no later than 31 January) 7 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 8 
Conversely, an emergency closure may be necessary if winter weather conditions require 9 
feeding to commence before the predetermined season end date. 10 
 11 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  12 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 13 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 14 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 15 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 16 
especially of bison females.  These included a reduction in the bison female/calf license fee 17 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 18 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 19 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 20 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 21 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 22 
due to brucellosis concerns.  23 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
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6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 
our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
 
Models of System Dynamics 
 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 
number present throughout the winter period, although this is not explicitly stated. It is 
important to note that elk use stored energy reserves during winter, so incurring a forage 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  
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Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to 
be conceptualized (graphically) and formalized into models for linking objectives, management 
actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter 
conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH 
population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) 
hunt management; calf survival as a function of available forage at the start of feeding and 
winter severity; to Elk fed days model – early season winter conditions more influential on elk 
fed days, so using December 30th snow-water equivalent from Thumb Divide stations. 
December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – 
Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data 
starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous 
forage production estimate on the NER as a predictor of EFD. Also used the JEH population 
estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 
lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an 
experiment to encourage elk to not come to the NER for supplemental feed. This effort is 
intended to change the behavior of elk, so therefore there may be a lag in response. Elk 
demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to 
manifest in the population. For example, assume 1000 female elk in a population with survival = 
0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we 
assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural 
response may manifest itself in.  
 
Models provide a simplified representation of the biological system being managed.  
 
The fundamental objective of the step-down adaptive management plan articulated in the 
BEMP Sustainable Populations goal will be realized by minimizing the number of bison and 
elk on feed while maintaining population objectives. Minimizing the number of animals on 
feed is intended to 1) change winter distribution of bison and elk as described in the BEMP 
and 2) minimize feedline congregation that increases the threat of disease transmission. The 
current distribution of bison and elk is at least partially the result of the behavioral response 
to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER 
during winter to receive feed. The influence of feeding on this behavior relative to other 
factors such as winter severity, regional forage production, and population abundance is 
currently unknown. Therefore, predicting the response .Achieving a distributional change of 
bison and elk will require Changes to winter feeding and Management actions that 
Minimizing bison and elk on feed at the NER will be undertaken to achieve winter 
distributionchange the behavioral response of accomplishing winter distribution of bison and 
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elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the 
number of animals on feed and  we need to conceptualize the relationship between elk 
density, winter feeding. To do this I thought it would be easiest to define the proportion of 
Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I 
created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 
lbs available forage), then asymptotically approaches all Kcals coming from feed as density 
increases. We can change the threshold of when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
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support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  

 
We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
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zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
 
Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
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We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 
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400 ac 
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 ≤ 2400 
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≥800 
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Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Eric – can you provide a 
short definition of the JEH for this section? Also, I believe we need to more succinctly define the 
population of interest – seemed like peak number was not generally accepted and that maybe 
cumulative was more favored?   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 



2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds? Total harvest of the JEH was reduced over the last decade as the 
population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number of 
hunters, and number harvested (does not need to be very specific, just provide the reader with some 
background). Current area of irrigated tame grass and estimated forage available to elk. Hazing and 
harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. Is the ‘other’ category primarily native range? Is there a reason we can’t use that for the 
category instead of ‘other’, just to be more descriptive? The data presented in table 1 demonstrate the 
potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within 
the JEH objective of 11,000 (±10%). 
 
 



Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Other 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 
  

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge—Alternative management actions identified for meeting the NER winter 
elk population objective can be grouped into five categories, including 1) winter feeding 
management (both on and off the NER), 2) population management (harvest, culling, and 



fertility control), 3) hazing (direct and indirect), 4) habitat improvements (adjacent to the NER), 
and 5) mitigating private lands conflicts (leases/easements, fencing, incentives) (Table 2). The 
latter represent sequenced alternatives that would be necessary to implement due to wintering 
elk dispersing onto private lands adjacent to the NER in response to other management actions 
taken. A sixth group of alternatives associated with increasing public awareness of ‘natural’ 
levels of elk winter mortality were included after the meeting. These actions represent an 
acknowledgement that the current feeding program results in reduced winter mortality and has 
led to low public tolerance to increased winter mortality, whether episodic or perennial in 
nature. Lastly, a group for each of monitoring and enforcement were included to allow proper 
accounting of costs associated with each management action portfolio.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action portfolios.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Less conservative (NER) 
   Intra-seasonal mngmnt (GRVNT) 
   Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on and 

near refuge 
   Late-season refuge hunt 
   Extend open period on Forest 

Service 
   "Tag and drag" 
   NER feed-line cull 
   Fertility control (Unit 78 & GTNP 

South) 
   Hazing 
   No change 
   More temporally dynamic 
   Habitat improvements 
   No change 
   Fire treatments on adjacent range 
   Private lands mitigation 
   No change 
   Leases/easements 
   Fencing 
   Incentives for steer operations 
   Public eduction/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 



Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

    
Bison—Alternative management actions for bison on the NER and adjacent areas included 
several developed for the NER wintering elk population objective in addition to those solely 
developed for bison (Table 4). Which actions should we carry over from the elk strategy table? 
Most of the actions identified were related to bison harvest in an effort to influence hunter 
access or success.  
 



Table 4. Bison population strategy table for identifying alternative management action 
portfolios. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public eduction/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 



county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds (is this 
correct?). Several identified alternative actions, fertility control and test and slaughter, were 
considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and 
Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is 
uncertainty if an effective bison fertility control exists, which is a technological constraint. What 
constraints from the NER wintering elk constraints table should be carried over to the bison 
constraints table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
 
 
 
 
 



Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Eric – can you provide a 
short definition of the JEH for this section? Also, I believe we need to more succinctly define the 
population of interest – seemed like peak number was not generally accepted and that maybe 
cumulative was more favored?  Elk herd unit boundaries are determined by the Wyoming Game and 
Fish Department and represent population boundaries where there is <10% interchange with 
surrounding herds annually.  Approximately 65% of the JEH winters on NER based on February counts. 
The boundary of the Jackson Elk herd is portrayed in the following figure: Comment [CE1]: Note there is a great deal of 

literature associated with movement and migration 
patterns of the JEH, but I’m not sure how much 
detail that we need.  The ms that we are working on 
has the best current information on NER elk 
distribution among the summering segements. 



 
 
Limiting Factors 



Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 

Comment [CE3]: I’m afraid that I am getting elk 
collars ready for deployment in Yellowstone and 
won’t be able to do this by your 7/10 deadline 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds? Total harvest of the JEH was reduced over the last decade as the 
population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number of 
hunters, and number harvested (does not need to be very specific, just provide the reader with some 
background). Current area of irrigated tame grass and estimated forage available to elk. Hazing and 
harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. Is the ‘other’ category primarily native range? Is there a reason we can’t use that for the 
category instead of ‘other’, just to be more descriptive? The data presented in table 1 demonstrate the 
potential for reaching the Phase 1 NER winter elk population objective of 5,000 while remaining within 
the JEH objective of 11,000 (±10%). 
 
 

Comment [CE4]: Gros Ventre feedground 
information will need to come from WGFD. See 
comment CE3 

Comment [CE5]: It is a bit more complicated 
than that because the Gros Ventre objectives are for 
animals both on and off feed.  “Other” does refer to 
native range outside the Gros Ventre. 



Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Other 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 
  

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge—Alternative management actions identified for meeting the NER winter 
elk population objective can be grouped into five categories, including 1) winter feeding 
management (both on and off the NER), 2) population management (harvest, culling, and 



fertility control), 3) hazing (direct and indirect), 4) habitat improvements (adjacent to the NER), 
and 5) mitigating private lands conflicts (leases/easements, fencing, incentives) (Table 2). The 
latter represent sequenced alternatives that would be necessary to implement due to wintering 
elk dispersing onto private lands adjacent to the NER in response to other management actions 
taken. A sixth group of alternatives associated with increasing public awareness of ‘natural’ 
levels of elk winter mortality were included after the meeting. These actions represent an 
acknowledgement that the current feeding program results in reduced winter mortality and has 
led to low public tolerance to increased winter mortality, whether episodic or perennial in 
nature. Lastly, a group for each of monitoring and enforcement were included to allow proper 
accounting of costs associated with each management action portfolio.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action portfolios.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Less conservative (NER) 
   Intra-seasonal mngmnt (GRVNT) 
   Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on and 

near refuge 
   Late-season refuge hunt 
   Extend open period on Forest 

Service 
   "Tag and drag" 
   NER feed-line cull 
   Fertility control (Unit 78 & GTNP 

South) 
   Hazing 
   No change 
   More temporally dynamic 
   Habitat improvements 
   No change 
   Fire treatments on adjacent range 
   Private lands mitigation 
   No change 
   Leases/easements 
   Fencing 
   Incentives for steer operations 
   Public eduction/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 



Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

    
Bison—Alternative management actions for bison on the NER and adjacent areas included 
several developed for the NER wintering elk population objective in addition to those solely 
developed for bison (Table 4). Which actions should we carry over from the elk strategy table? 
Most of the actions identified were related to bison harvest in an effort to influence hunter 
access or success.  
 



Table 4. Bison population strategy table for identifying alternative management action 
portfolios. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public eduction/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 



county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds (is this 
correct?). Several identified alternative actions, fertility control and test and slaughter, were 
considered and rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and 
Elk Management Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is 
uncertainty if an effective bison fertility control exists, which is a technological constraint. What 
constraints from the NER wintering elk constraints table should be carried over to the bison 
constraints table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
 
 
 
 
 

Comment [CE6]: yes 



Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transition to give the reasons BEMP 
planning was started. 

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
 

Comment [WJ3]: Need to complete this. Use 
Jackson Weather station; check page 62 of Hobbs et 
aL. for list of Snotel sites used. 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Co-mingling will increase as bison 
and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing 
bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation 
of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 

Comment [WJ4]: Eric: Need to paraphrase. 
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reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 

Comment [WJ6]: Other disease examples? 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which were integral in development of the 
BEMP.  
 
Adaptive Management Plan Approach  

Comment [WJ7]: Eric: Can you provide a few 
additional sentences that give winter survival 
estimates for calves in unfed populations? This will 
provide a range of values that we can try to stay 
within as feeding changes.   
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with landowners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites 
(KIS). When average available forage declines below 300 lbs. per acre at key index sites, 
biologists have recommended to NER and WGFD managers that feeding should be initiated.  

Comment [WJ8]: Paragraph on the proposed 
changes, i.e., going from 300 lbs. per acre to 150 for 
3-6 years (unless a more immediate response is 
observed), and brief discussion of how the 
measurement of available forage will be modified 
(2-3 sentences covering a less biased approach; the 
original approach works fine for the current feeding 
program, but if we need to go beyond 0 lbs. per acre 
to see a response we run into issues, can’t have 
negative pounds per acre. Also will help to sample 
as close to the start of feeding as possible to reduce 
error associated with predicting when 300 lbs. acre 
is reached. The details will be provided in the 
monitoring section, so this can be brief and simply 
provide an outline of the proposed changes). I still 
like a pounds per acre criteria over a time-based 
criteria (i.e., 2 weeks after reaching 300 lbs. per 
acre) because the former is much more responsive 
to elk numbers and could delay the start of feeding 
more so than the latter as numbers of elk on the 
NER decline. The current termination of winter 
feeding criteria will be refined based on snowpack in 
native range adjacent to the NER (we discussed this 
briefly a while back – you thought some simple 
photo points in areas to the north could be an easy 
way to quantify percent open area and link to 
termination of feeding – please describe that with a 
sentence or two here). Criteria for the termination 
of winter feeding will be consistently applied during 
manipulation of initiation criteria. This assumes that 
when winter feeding ends is less influential in 
altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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Key index sites are not randomly selected, but instead represent areas with the highest quality 
forage, which are heavily used by elk (‘preferred sites’).  Monitoring will continue to sample 
within preferred areas, with additional sampling occurring in ‘not preferred’ areas within the 
southern NER. To do this we need to 1) define the southern NER sampling frame (excludes 
emergent marsh, administrative areas, and fenced exclosures), 2) define ‘preferred areas’ 
(irrigated areas, vegetation associations, etc.), 3) decide how to weight sample size for varying 
area among years and based on expected/observed variation, 4) digitize ‘preferred’ and ‘not 
preferred’ strata within the sampling frame annually, and 5) generate a spatially-balanced 
random sample of points within each strata annually (i.e., a Generalized Random Tessellation 
Stratified [GRTS] sample). Available per capita forage at initiation of feeding will be estimated 
as 
 

𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 = 
 
by weighting available forage estimates for each strata include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
within less stratified by plant community type to sample available forage in an unbiased 
manner. We estimate that this will result in an average delay of X days in supplemental feeding 
initiation date at current NER elk and bison population levels.  
 
Two week delay from current initiation threshold (300 lbs. ac-1 at KIS) as first treatment. Both 
models currently use available forage at initiation of feeding as predictors. Ideally we would 
move to that in the near future. Need to concurrently sample KIS and an unbiased sample of 
sites on the southern extent of the NER. The unbiased sample will be stratified by either 
vegetation association (NVCS) or ecological site and irrigation regime (irrigated or non-
irrigated). Have Dan look up the ESDs for the area to determine if they are a better way to 
stratify. Is the fall forage production sampling necessary to conduct annually? With two 2-
person teams sampling for two days there could probably be 20-32 points sampled.  
 
Sampling frame – 11,000 acres of the southern half of the NER with the highest elk and bison 
use. Exclude emergent marsh, fenced areas, experimental exclosures, developed 
(administrative) areas, horse corrals. This won’t change through time (fixed). What will changed 
is the area within the sampling frame that is ‘preferred’ and ‘less preferred’. Plant communities 
that are most preferred by elk where forage is consumed first. Use key index site information to 
describe this more.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 

Comment [WJ9]: Much of this should go into 
the monitoring section. We just need a description 
of what we’re changing here. Need to make sure 
the monitoring section includes the idea of 
concurrent monitoring efforts to see what will work 
the best in the long run. Options are status quo 
trigger with delay, available forage on the southern 
NER, and the Hobbs forage allocation model 
modified for our needs.  
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Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, and feeding cessation will occur one week earlier during 
implementation of the AM plan. 
 
Eric - Need to capture within feed season efforts to train naïve elk about supplemental feed – 
will it change or will it continue status quo. Just leave this out? Or put in a brief paragraph 
outlining how feeding actually occurs, excluding efforts to train naïve elk. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 

Comment [WJ10]: Steve K. or Cris. 

Comment [WJ11]: Steve K. or Cris. 

Comment [WJ12]: Steve K. or Laurie. 
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“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
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objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐴𝐴𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ13]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ14]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐴𝐴𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ15]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ16]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ17]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  



20 
 

 
Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequency approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 

Comment [WJ18]: Need clarification on what 
this would quantify. 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 



23 
 

questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
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and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
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the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
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*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

Winter 
Distribution 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 

Comment [WJ19]: Need to add text that this 
isn’t possible because the NER is in a sage-grouse 
PAC and remove from table (?). 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 



33 
 

include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
Winter Distribution Strategy 
The Winter Distribution strategy is based on altering distribution of elk using management 
actions centered primarily on the refuge. This strategy implements actions to make the refuge 
less attractive to wintering elk primarily through a less conservative winter feeding program 
and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the 
refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive 
(later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto 
the refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
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hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
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Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
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not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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Introduction 1 
 2 
The BEMP reads as the habitat restoration objectives of Goal 1 precede reducing the number 3 
of elk on winter feed of Goal 2 (pg. 135 BEMP ‘the following objectives and strategies are 4 
supplementary to the objectives and strategies in Goal 1, which would have to be met in 5 
order for Goal 2 to be achieved’). This to me needs to be reversed – until the desired 6 
distribution of animals is achieved (i.e., more animals distributed on native range at a lower 7 
density to reduce disease risk) habitat restorations may largely be wasted effort. After 8 
achieving desired distribution/density of elk we can consider how to achieve desired habitat 9 
conditions. If they can’t be achieved at 5000 elk and minimal/no winter feeding we can revisit 10 
the population objective.  11 
 12 
Now that we’re incorporating both phases I believe the fundamental objective has changed. 13 
The fundamental objective of phase 1 was 5000 elk on winter feed and 500 bison. The 14 
fundamental objective of phase 2 is not explicitly stated but I am interpreting it as 15 
maximizing the proportion of elk wintering on standing forage and native range – the most 16 
common theme throughout the BEMP. There is strong language regarding desired conditions 17 
in the ‘Management Direction’ chapter, but it never explicitly states that the habitat 18 
objectives are the desired conditions; we have interpreted it that way. In the Record of 19 
Decision (ROD) habitat conditions/restoration are a separate bullet defined for the selected 20 
alternative, with 6 considerations provided for inclusion in the ‘structured framework…of 21 
adaptive management’. These 6 considerations are: availability of forage, herd size and 22 
ratios, comingling mitigation, winter distribution, disease prevalence (brucellosis, CWD, and 23 
others), and public support. 24 
 25 
Wolf management to facilitate elk winter use of native range. 26 
 27 
Several factors point to the current issue of the NER being over objective during winter being 28 
primarily a distributional issue. First, the JEH is currently within objective. Second, elk winter 29 
distributional changes have occurred since completion of the BEMP that have led to an 30 
increased proportion of JEH elk wintering on the NER. To me this points to needing to 1) have 31 
more conservative feeding criteria and 2) implement a late season elk hunt to keep animals 32 
off the refuge as long as possible. Obviously this is the group’s decision, but I’m making that 33 
assumption so I can think through implementation, modeling, and monitoring. 34 
 35 
If the fundamental objective is to maximize the proportion of animals using standing forage 36 
and native range we need to conceptualize the relationship between elk density and winter 37 
feeding. To do this I thought it would be easiest to define the proportion of Kcal in elk diets 38 
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from feed as a function of elk density while accounting for standing forage. I created a figure 1 
to represent this; no feeding occurs at low densities of elk (<1 animal per 300 lbs available 2 
forage), then asymptotically approaches all Kcals coming from feed as density increases. We 3 
can change the threshold of when feeding starts as necessary.4 

 5 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 6 
survival as a function of available forage. I don’t think we can ignore that, especially calf 7 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 8 
themselves more broadly by being less conservative with winter feeding (i.e., change the 9 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 10 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 11 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 12 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 13 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 14 
browse is worth that.  15 
 16 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  17 
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 1 
We could use existing information to estimate the two relationships represented in the 2 
figures, which would provide us with a set of models to predict winter calf mortality as a 3 
function of available forage, and then see where we can get with less conservative winter 4 
feeding. This would allow us to articulate to the public that we’re trying to not go above 5 
some level of calf mortality while reducing the number of elk on the refuge by being less 6 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 7 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 8 
support for possibly allowing higher calf mortality, 2) use some other identified action to 9 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   10 
 11 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 12 
the refuge we learn how that influences the likelihood of aspen growing through the browse 13 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 14 
point the question becomes ‘can aspen reached desired condition when we maximize the 15 
number of elk on standing forage at the current population level (density).  16 
 17 
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We need to make sure the co-mingling mitigation tools are articulated and implementable; 1 
this can be started as soon as possible so that when we start adjusting feeding to change elk 2 
distribution we are a bit ahead of the game.  3 
      4 

 5 
Can we have Laurie Shannon review the plan for NEPA compliance? She led development of 6 
the BEMP. Other RO reviewers? 7 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 8 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 9 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 10 
and have a trigger for initiating NEPA if, and only if, necessary.   11 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 12 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 13 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 14 
agency cull (see below).  15 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 16 
not do it.  17 

3) An agency bison cull would trigger NEPA 18 
4) Herd-wide fertility control in bison would similarly trigger NEPA 19 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 20 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 21 
would need NEPA. 22 

 23 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 24 
conditions, and disease management in Jackson Hole remains after many years of study and 25 
debate. Determining an effective set of management actions to meet multiple and potentially 26 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 27 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 28 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 29 
articulated management actions and strategies, 3) a model, or competing models, describing 30 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 31 
response to management and allow estimation of the difference between the observed and 32 
predicted (from the model or models) system response. A fifth component, optimal decision 33 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 34 
through management experiments (management actions implemented to change the state of 35 
the system) occurs. In single-model AM projects the learning results in better estimates of the 36 
effects included in the model, i.e., there is less uncertainty about how the system will respond 37 
to management actions. In multiple-model AM projects learning occurs through the 38 
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competition of models in the model set. Each model provides a representation of a competing 1 
idea (hypothesis) about how the system works. The model that best predicts system response 2 
to management provides support that the hypothesis it represents is a better description of the 3 
system than the other hypotheses, reducing uncertainty about the system being managed.    4 
 5 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 6 
and distribution of bison and elk will respond to different management actions is only modestly 7 
predictable. Similarly, what number of elk and bison the area can support based on desired 8 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 9 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 10 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 11 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 12 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 13 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 14 
observational error create uncertainty that limits a manager’s ability to make informed 15 
management decisions.  16 
 17 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 18 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 19 
(NER), provide further understanding of important limiting factors, and help guide management 20 
actions toward those that will have the most direct benefit to achieving stated goals and 21 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 22 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 23 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 24 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 25 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 26 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 27 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 28 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 29 
 30 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan 31 
relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of 32 
the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson 33 
Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce 34 
the number of elk on supplementary winter feed while achieving 1) Wyoming Game and Fish 35 
Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ratio 36 
in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets initial 37 
population objectives at 5000 elk on winter feed. The second phase calls for elk populations 38 
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that are adaptively managed to “achieve desired conditions, with animals relying 1 
predominantly on native habitat and cultivated forage”. The bison population objective of 500 2 
animals post-hunting season was determined based largely on maintaining genetic 3 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 4 
phase elk objective, the bison objective is independent of desired habitat conditions.  5 
 6 
Desired habitat conditions on the NER are defined in the BEMP and Comprehensive 7 
Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition 8 
of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet 9 
meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; 10 
Appendix I). Need more information on the criteria in the CCP for these habitats, and to 11 
include this information in the Appendix I figure. Briefly describe the link between wintering 12 
elk population and desired habitat conditions here once the models have been drafted.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The National Elk Refuge (NER) winter elk population objective is a sub-objective of the 4 
Jackson elk herd (JEH). 5 
 6 
Include Phase 2 in the figure above? 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
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counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 1 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 2 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 3 
best to include a single figure that delineates the JEH and bison population. Eric has the 4 
shapefiles to update the figure. 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
FOCUS OF DECEMBER 2014 MEETING – Decide how integrated phase I and phase II are. Steve 
and I will work on that  
 
Models 
Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
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where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
 
Literature Cited 
 
Cook, J.G. 2002. Nutrition and Food. In D. E. Toweill and J.W. Thomas eds. North American Elk 

Ecology and Management. Smithsonian Institution Press, Washington D.C. 
 
Emmerich, J., R. Guenzel, L. Jahnke, B. Kroger, J. Nemick, B. Rudd, and T. Woolley. 2007. 

Appendix VIb. Page VIb-1 in S.A. Tessmann (ed). Handbook of Biological Techniques: 
third edition. Wyoming Game and Fish Department. Cheyenne, WY. 

 
Gregory, R., L. Failing, M. Harstone, G. Long, T. McDaniels, D. Ohlson. 2012. Structured decision 

making: a practical guide to environmental management choices. Wiley-Blackwell, West 
Sussex, United Kingdom.  

 



36 
 

Hobbs, N.T. 1989. Linking energy balance to survival in mule deer: Development and test of a 
simulation model. Wildlife Monographs 101. 39pp 

 
Hobbs, N. T., G. Wockner, and F. J. Singer. 2003. Assessing management alternatives for 

ungulates in the Greater Teton Ecosystem using simulation modeling. Unpublished 
report, Natural Resources Ecology Lab, Colorado State University, Fort Collins, CO. 

 
Killian, G., T. J. Kreeger, J. Rhyan, K. Fagerstone, and L. Miller. 2009. Observations on the use of 

Gonacon™ in captive female elk (Cervus elaphus). Journal of Wildlife Diseases 45:184-
188. 

 
Nelson, L. J., and J. M. Peek. 1982. Effect of survival and fecundity on rate of Increase of elk. 

Journal of Wildlife Management 46:535-540. 
 
Pawitan, Y. 2001. In all likelihood: statistical modelling and inference using likelihood. Oxford 

University Press. 
 
Putman, R. J., and B. W. Staines. 2004. Supplementary winter feeding of wild red deer Cervus 

elaphus in Europe and North America: justifications, feeding practice and effectiveness. 
Mammal Review 34:285-306. 

  
Raithel, J. D., M. J. Kauffmian, and D. H. Pletscher. 2007. Impact of spatial and temporal 

variation in calf survival on the growth of elk populations. Journal of Wildlife 
Management 71:795-803. 

 
Tassell, L. W. V., C. Phillips, and W. G. Hepworth. 1995. Livestock to wildlife is not a simple 

conversion. Rangelands 17:191-193. 
  
[USFS] U.S. Forest Service. 2013. Bridger-Teton National Forest Fire Management Plan. Bridger-

Teton National Forest. 
 
[USFWS] U.S. Fish and Wildlife Service. 2014. Comprehensive Conservation Plan. National Elk 

Refuge.  
 
[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007a. Bison and 

elk management plan. National Elk Refuge and Grand Teton National Park.  
 



37 
 

[USFWS and USNPS] U.S. Fish and Wildlife Service and National Park Service. 2007b. Final bison 
and elk management plan and environmental impact statement. National Elk Refuge 
and Grand Teton National Park.  

 
Walters, C. 1986. Adaptive management of renewable resources. Blackburn Press, Caldwell, 

New Jersey. 
 
Williams, B. K. 1997. Approaches to the management of waterfowl under uncertainty. Wildlife 

Society Bulletin 25:714-720. 
  



38 
 

APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
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Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
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Phased 
AM 

GTNP Elk 
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Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Can we have Laurie Shannon review the plan for NEPA compliance? She led development of 3 
the BEMP. Other RO reviewers? 4 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 5 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 6 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 7 
and have a trigger for initiating NEPA if, and only if, necessary.   8 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 9 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 10 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 11 
agency cull (see below).  12 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 13 
not do it.  14 

3) An agency bison cull would trigger NEPA 15 
4) Herd-wide fertility control in bison would similarly trigger NEPA 16 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 17 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 18 
would need NEPA. 19 

 20 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 21 
conditions, and disease management in Jackson Hole remains after many years of study and 22 
debate. Determining an effective set of management actions to meet multiple and potentially 23 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 24 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 25 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 26 
articulated management actions and strategies, 3) a model, or competing models, describing 27 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 28 
response to management and allow estimation of the difference between the observed and 29 
predicted (from the model or models) system response. A fifth component, optimal decision 30 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 31 
through management experiments (management actions implemented to change the state of 32 
the system) occurs. In single-model AM projects the learning results in better estimates of the 33 
effects included in the model, i.e., there is less uncertainty about how the system will respond 34 
to management actions. In multiple-model AM projects learning occurs through the 35 
competition of models in the model set. Each model provides a representation of a competing 36 
idea (hypothesis) about how the system works. The model that best predicts system response 37 
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to management provides support that the hypothesis it represents is a better description of the 1 
system than the other hypotheses, reducing uncertainty about the system being managed.    2 
 3 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 4 
and distribution of bison and elk will respond to different management actions is only modestly 5 
predictable. Similarly, what level of elk and bison the area can support based on desired 6 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 7 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 8 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 9 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 10 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 11 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 12 
observational error create uncertainty that limits a manager’s ability to make informed 13 
management decisions.  14 
 15 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 16 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 17 
(NER), provide further understanding of important limiting factors, and help guide management 18 
actions toward those that will have the most direct benefit to achieving stated goals and 19 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 20 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 21 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 22 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 23 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 24 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 25 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 26 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 27 
 28 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan 29 
relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of 30 
the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson 31 
Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce 32 
the number of elk on supplementary winter feed while achieving 1) Wyoming Game and Fish 33 
Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) an elk sex 34 
ration in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first phase sets 35 
initial population objectives at 5000 elk on winter feed. The second phase calls for elk 36 
populations that are adaptively managed to “achieve desired conditions, with animals relying 37 
predominantly on native habitat and cultivated forage”. The bison population objective of 500 38 
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animals post-hunting season was determined based largely on maintaining genetic 1 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 2 
phase elk objective, the bison objective is independent of desired habitat conditions.  3 
 4 
Desired habitat conditions on the NER are defined in the BEMP and Comprehensive 5 
Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition 6 
of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet 7 
meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; 8 
Appendix I). Need more information on the criteria in the CCP for these habitats, and to 9 
include this information in the Appendix I figure. Briefly describe the link between wintering 10 
elk population and desired habitat conditions here once the models have been drafted.  11 
 12 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 13 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 14 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 15 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 16 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 17 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 18 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 19 
number present throughout the winter period, although this is not explicitly stated. It is 20 
important to note that elk use stored energy reserves during winter, so incurring a forage 21 
deficit does not imply an immediate threat.  22 
 23 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 24 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 25 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 26 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 27 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   28 
 29 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The National Elk Refuge (NER) winter elk population objective is a sub-objective of the 4 
Jackson elk herd (JEH). 5 
 6 
Include Phase 2 in the figure above? 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
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counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 1 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 2 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 3 
best to include a single figure that delineates the JEH and bison population. Eric has the 4 
shapefiles to update the figure. 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals preent throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are several important 
differences between bison and elk management that need to be articulated. The bison feeding 
strategy is fundamentally different, with the objective of bison winter feeding to eliminate 
conflict with elk feeding. Winter feeding of bison precludes many conflicts that would occur if 
bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and 
the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (WGFD, 
unpubl. data). Finally, the bison population objective differs from the elk objective, with the 
former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS 
and USNPS 2007a). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
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Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 



30 
 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Models 
Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into blocks (as yet to be 
determined how best to do this, but stratification of some sort is likely warranted) we can then 
build a model to predict desired condition in that block during a period of time in response to 
elk and bison use. The latter is similar to EFD and BFD in needing to combine abundance and 
time animals are in a block. From a management perspective this is most influenced by feeding 
and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑈𝑈𝑡𝑡(𝑝𝑝), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison (DC is a function of utilization, not equal to it) Takes a 
special case of circumstances to have escapement occur. (this can be separated so each 
species has its own term and they are additive – not sure how that would look, but seems 
easily doable). Use is the product of animal abundance in block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days 
present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, e.g. weeks, that is realistic 
from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
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Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 4 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 5 
and have a trigger for initiating NEPA if, and only if, necessary.   6 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 7 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 8 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 9 
agency cull (see below).  10 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 11 
not do it.  12 

3) An agency bison cull would trigger NEPA 13 
4) Herd-wide fertility control in bison would similarly trigger NEPA 14 

 15 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 16 
conditions, and disease management in Jackson Hole remains after many years of study and 17 
debate. Determining an effective set of management actions to meet multiple and potentially 18 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 19 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 20 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 21 
articulated management actions and strategies, 3) a model, or competing models, describing 22 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 23 
response to management and allow estimation of the difference between the observed and 24 
predicted (from the model or models) system response. A fifth component, optimal decision 25 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 26 
through management experiments (management actions implemented to change the state of 27 
the system) occurs. In single-model AM projects the learning results in better estimates of the 28 
effects included in the model, i.e., there is less uncertainty about how the system will respond 29 
to management actions. In multiple-model AM projects learning occurs through the 30 
competition of models in the model set. Each model provides a representation of a competing 31 
idea (hypothesis) about how the system works. The model that best predicts system response 32 
to management provides support that the hypothesis it represents is a better description of the 33 
system than the other hypotheses, reducing uncertainty about the system being managed.    34 
 35 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 36 
and distribution of bison and elk will respond to different management actions is only modestly 37 
predictable. Similarly, what level of elk and bison the area can support based on desired 38 
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conditions is largely unknown, and likely varies in response to environmental variation (e.g., 1 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 2 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 3 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 4 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 5 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 6 
observational error create uncertainty that limits a manager’s ability to make informed 7 
management decisions.  8 
 9 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 10 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 11 
(NER), provide further understanding of important limiting factors, and help guide management 12 
actions toward those that will have the most direct benefit to achieving stated goals and 13 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 14 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 15 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 16 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 17 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 18 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 19 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 20 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 21 
 22 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan 23 
relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of 24 
the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson 25 
Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce 26 
the number of elk on supplementary winter feed while achieving 1) WGFD population 27 
objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ration in GTNP of 35 bulls for every 28 
100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The 29 
second phase calls for elk populations that are adaptively managed to “achieve desired 30 
conditions, with animals relying predominantly on native habitat and cultivated forage”. The 31 
bison population objective of 500 animals post-hunting season was determined based largely 32 
on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 33 
2007a). Unlike the second phase elk objective, the bison objective is independent of desired 34 
habitat conditions.  35 
 36 
Desired habitat conditions on the NER are defined in the BEMP and Comprehensive 37 
Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition 38 
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of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet 1 
meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; 2 
Appendix I). Need more information on the criteria in the CCP for these habitats, and to 3 
include this information in the Appendix I figure. Do we briefly describe the link between 4 
wintering elk population and desired habitat conditions here?  5 
 6 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 7 
report, based on three simulation exercises, concluded that “in average SWE winters with 8 
average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the 9 
Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage 10 
on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the 11 
report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to 12 
July 1st’. Presumably the numbers given in the report represent the number present throughout 13 
the winter period, although this is not explicitly stated. It is important to note that elk use 14 
stored energy reserves during winter, so incurring a forage deficit does not imply an immediate 15 
threat.  16 
 17 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 18 
1 objective from the existing BEMP (Fig. 1) (USFWS and NPS 2007). The JEH, which includes elk 19 
wintering on the NER, is within WGFD objective, while the JBH population is above objective. 20 
Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 21 
distribution of elk during winter, and 2) abundance of bison.   22 
 23 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Population of Interest 7 
A succinct and precise definition of the populations of interest is essential for developing 8 
models of system dynamics and appropriate monitoring, and determining if objectives are 9 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 10 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 11 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 12 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-13 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 14 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 15 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 16 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 17 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 18 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 19 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 20 
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of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 1 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 2 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 3 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-4 
up? I sent Kathryn another email 2/26/2014. 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 



6 
 

 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 7 
(500 bison). This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; the population objective (500 bison) will be the definitive number used for 10 
determining if Phase 1 objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 27 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 28 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 29 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 30 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission (a governor-7 
appointed policy-making board) for review and approval. The NER, GTNP, and BTNF have 8 
actively participated in WGFD big game population objective review and revision processes in 9 
the past for both the JEH and JBH. These federal agencies will continue to participate in 10 
objective setting for the JEH and JBH populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 16 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 17 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 18 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 19 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 20 
during fall and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 24 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 25 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 26 
increased forage production by approximately 10% compared to what would have been 27 
produced with precipitation alone. Estimation of forage biomass is done annually based on 28 
sampling at index sites. Index sites are selected subjectively each by year based on presence of 29 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas 30 
with significant green vegetation, and in years with adequate late summer/early fall 31 
precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 24 
mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 9 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 10 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 11 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 12 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 13 
wolves on the northern end of the Refuge may preclude the desired response of reduced 14 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 15 
could be reduced if elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Bridger-Teton National Forest (BTNF) lands.  Since the initiation of the bison hunt in 2007, 24 
typical harvest has been 220 bison per year.  This level of harvest has been sufficient to arrest 25 
the exponential growth of the population, reducing bison numbers from the peak in 2007 to 26 
855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 27 
2014 to increase harvest, especially of bison females.  These included a reduction in the bison 28 
female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-29 
residents) and eliminating the once-in-a-lifetime restriction to a successful bison hunter to only 30 
those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to 31 
permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the 32 
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state bison season. Translocation of bison to tribal lands outside of Teton County is not 1 
currently permitted due to disease (brucellosis) concerns.  2 

 3 
 4 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  5 
 6 
Bison would likely occupy the refuge year-round without management intervention, but as a 7 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 8 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 9 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 10 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 11 
generally remain until mid-July. From July to early August bison that return to the refuge are 12 
hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August 13 
cease within several days to weeks of the bison season in an effort to increase hunter harvest.  14 
 15 
National Elk Refuge 16 
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Alternative management actions identified for meeting the NER winter elk population objective 1 
can be grouped into four categories, including 1) winter feeding management (both on and off 2 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 3 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 4 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 5 
that would be necessary to implement due to wintering elk dispersing onto private lands 6 
adjacent to the NER in response to other management actions taken. A fifth group of 7 
alternatives associated with increasing public awareness (including local elected officials, e.g., 8 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 9 
meeting. These actions represent acknowledgement that the current feeding program results in 10 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 11 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 12 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 13 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 14 
enforcement were included to allow proper accounting of projected costs associated with each 15 
management action strategy.   16 
 17 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 18 
management action strategies. Ongoing management actions that will be continued 19 
regardless of strategy selected are not included in the table; descriptions can be found in the 20 
‘Reference case’ description within the text. 21 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 &  
 

X 
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GTNP South) 
Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
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would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 1 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 2 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 3 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 4 
has been developed for non-emergency situations; a review of current rations and pellet 5 
composition would be necessary to adjust the program for emergency feeding.  6 
 7 
Population management—Hunter harvest is the primary tool employed for population 8 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 9 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 10 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 11 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 12 
need to be an increase in monitoring, e.g., hunter self-registration.         13 
 14 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 16 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 17 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 18 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 19 
declining herd segment of conservation concern. These proposed coordinated efforts would 20 
need to be approved by the Commission, BTNF, and GTNP.  21 
 22 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 23 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 24 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 25 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 26 
since signing of the BEMP indicates fertility control may be more tractable now than when it 27 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 28 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-29 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 30 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 31 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 32 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 33 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 34 
 35 
Most of the observed increase in segment population has occurred in the largely non-migratory 36 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 37 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 38 
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nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 1 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 2 
collaboration with homeowner associations to improve hunter access within residential 3 
developments. Many associations have covenants that exclude firearms, but archery may be an 4 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 5 
these areas.  6 
 7 
A hunter management program for Hunt Area 78 would coordinate private land access through 8 
a hunt manager as liaison to private landowners. This program would be modeled after similar 9 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    10 
 11 
Habitat improvements—Habitat improvements discussed so far have focused on fire 12 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 13 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 14 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 15 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 16 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 17 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 18 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 19 
reduction.  20 
 21 
There is potential to have fire management areas on the refuge, but the conflict with sage 22 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 23 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 24 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 25 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 26 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 27 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 28 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 29 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 30 
national forest lands are therefore opportunistic in nature. 31 
 32 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 33 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 34 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 35 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 36 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 37 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 38 
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are not a suitable solution due to the current level of development; may be an option in Buffalo 1 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 2 
include a statement that the individual would forfeit their right to make a depredation claim to 3 
WGFD.  4 
 5 
Non-traditional landuse mitigation would differ from that described above for traditional 6 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 7 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 8 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 9 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 10 
and golf courses is ongoing and will continue on an as-needed basis. 11 
 12 
Public education/outreach—Each partner agency will have the opportunity to become involved 13 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 14 
efforts will be undertaken regardless of the strategy selected. These efforts will include 15 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 16 
would be accomplished through local news releases and radio announcements, training for 17 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 18 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 19 
out in the BEMP will also be provided to the public through NER media outlets. County 20 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 21 
of the agencies’ efforts.  22 
 23 
Landowner EO would differ between those engaged in more traditional agricultural landuse 24 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 25 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 26 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 27 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 28 
with an individual that has built relationships and trust within the community. This would 29 
require a private lands biologist to work with private landowners in the area. The position could 30 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 31 
developments will focus more on meetings with homeowners’ associations, residential 32 
developers, etc., to provide information regarding living with wildlife, wildlife management and 33 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 34 
and homeowner associations to convey the objectives and primary issues involved in managing 35 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 36 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  37 
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Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 1 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 2 
disseminate information. This could be largely accomplished with existing staff.  3 
 4 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 5 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 6 
in achieving management actions on the ground, but also support changing public opinion in 7 
the local area through their personal interactions outside of work.  Regional office EO is 8 
essential in building the necessary support to obtain project resources and have support when 9 
controversies are elevated to their level.    10 
 11 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 12 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 13 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 14 
 15 
Monitoring—Draft once strategies are finalized. 16 
 17 
Enforcement—Draft once strategies are finalized. 18 
 19 
Contstraints 20 
Constraints that were identified for managing wintering elk population on the NER were diverse 21 
and included policy/regulatory, biological, social, and funding constraints, and combinations 22 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 23 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 24 
be identified in multiple groups; we largely identified constraints as belonging to a single group 25 
to simplify classification.  26 
 27 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 28 
population objective. 29 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 
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Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
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refuge. Incentivizing steer operations on private lands would be undertaken to address the 1 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 2 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 3 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 4 
necessary due to the addition of the late-season hunt.  5 
 6 
Southern Herd Segment Management Strategy 7 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 8 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 9 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 10 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 11 
growth of the southern herd segments. Proposed actions include increasing harvest through 12 
the development of a hunter management program, a program that also helps address private 13 
lands mitigation. Targeted fertility control on summer range would also be considered, but 14 
would need to go through the proper approval process (i.e., WGFD Commission). This action 15 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 16 
landowners, would be undertaken; the former is due to the potential for fertility control and 17 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-18 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 19 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 20 
necessary due to the addition of the late-season hunt. 21 
 22 
Late Season Harvest Strategy 23 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 24 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 25 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 26 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 27 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 28 
modified through an environmental review process to allow hunter access into that area. 29 
Currently the JEH could be reduced by approximately 1,000 animals before being below 30 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 31 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 32 
objective. An increase in enforcement would be necessary if this strategy was implemented.  33 
 34 
National Elk Refuge Strategy Consequences 35 
 36 
Considered but not included in the consequences table (covered in the EIS) – average annual 37 
private sector revenue; altered archeological resources; 38 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change X 

  
January hunt extension    
Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Agency cull*   X 
Herd-wide fertility control* 

   
Hazing 

   
No change 

   
Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Agency-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change 

   
Increase education and outreach 

   
Monitoring 

   
No change 

   
Enforcement 
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No change 
   

Increase 
   

 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
January hunt extension. 
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Culling of bison is currently not used as a population management action and is only employed 
in situations where public safety or private property are at risk (WGFC regulations, chapters 41 
(2002) and 15 (2004)). Including an agency bison cull as a potential population management 
action in this plan does not imply agency approval at this time and would only receive further 
consideration upon meeting several criteria. Actions described in this plan to improve hunter 
success would need to be implemented and provided a minimum of X years to demonstrate 
effectiveness in achieving the bison population objective. If hunter harvest proves incapable of 
reducing the bison population or growth rate, the planning group (i.e., NER, WGFD, GTNP, and 
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BTNF) may pursue agency support for conducting an agency cull as a supplementary action to 
hunter harvest. Consideration of an agency cull would include meeting National Environmental 
Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to 
minimize hunter contact with not sure how to word this, i.e., I don’t know why the deadline 
reduces the potential for exposure/transmission of brucellosis to hunters (bison have not 
been considered within this policy at this time). Between February 1st–15th WGFD personnel 
can harvest animals (does this pertain only to elk?) and the animals can be donated to area 
food banks; animals killed after February 15th must be disposed of in a landfill (can we cite 
WGFD policy here?).  
 
Need to define a threshold of years (?), but not hard numbers (?), retaining as much flexibility 
as possible. Simple population model would help us better understand what type of time 
horizon we’re looking at. Include a projection so that we don’t wait 20 years. Harvest >240 
bison in 2013.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements. Jack Ryan (APHIS) has been working on bison 
fertility control.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of the line originating at the eastern boundary of the 
NER at Twin Creek Ranch Road, west along Twin Creek Ranch Road to Nowlin Creek, 
northwest along Nowlin Creek to Flat Creek, and southwest along Flat Creek to Highway 89.  
 
Agency-accompanied hunters in the NER’s south units (Which units? Does this include Miller 
Barn?) could be used to haze bison to the northern units. 
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Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004)). There is the potential for increased private lands conflict due to bison 
if winter feeding is reduced or eliminated on NER. For example, bison may move further south 
when feeding does not occur, increasing the potential for bison in Jackson. To reduce the 
likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed 
on Elk Refuge Road at the boundary with East Broadway and at the gate where the town 
accesses the municipal water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are several important 
differences between bison and elk management that need to be articulated. The bison feeding 
strategy is fundamentally different, with the objective of bison winter feeding to eliminate 
conflict with elk feeding. Winter feeding of bison precludes many conflicts that would occur if 
bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and 
the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, bison have approximately twice the reproductive rate of elk (need a 
citation for this). During the six-year (is this correct?) period taken to write the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (WGFD, 
unpubl. data). Finally, the bison population objective differs from the elk objective, with the 
former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS 
and USNPS 2007a). Are there specific management difficulties that have been experienced 
that should be highlighted here? 
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Separate action for agencies similar to what we did for elk? Increased EO to state agencies 
(are we primarily talking about DOL, or are there others? Is this related to increased conflict 
with agricultural producers?) will be included as part of this action. The range of bison will 
likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private 
agricultural lands. 
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
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Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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APPENDIX I 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 4 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 5 
and have a trigger for initiating NEPA if, and only if, necessary.   6 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 7 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 8 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 9 
agency cull (see below).  10 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 11 
not do it.  12 

3) An agency bison cull would trigger NEPA 13 
4) Herd-wide fertility control in bison would similarly trigger NEPA 14 

 15 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 16 
conditions, and disease management in Jackson Hole remains after many years of study and 17 
debate. Determining an effective set of management actions to meet multiple and potentially 18 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 19 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 20 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 21 
articulated management actions and strategies, 3) a model, or competing models, describing 22 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 23 
response to management and allow estimation of the difference between the observed and 24 
predicted (from the model or models) system response. A fifth component, optimal decision 25 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 26 
through management experiments (management actions implemented to change the state of 27 
the system) occurs. In single-model AM projects the learning results in better estimates of the 28 
effects included in the model, i.e., there is less uncertainty about how the system will respond 29 
to management actions. In multiple-model AM projects learning occurs through the 30 
competition of models in the model set. Each model provides a representation of a competing 31 
idea (hypothesis) about how the system works. The model that best predicts system response 32 
to management provides support that the hypothesis it represents is a better description of the 33 
system than the other hypotheses, reducing uncertainty about the system being managed.    34 
 35 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 36 
and distribution of bison and elk will respond to different management actions is only modestly 37 
predictable. Similarly, what level of elk and bison the area can support based on desired 38 
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conditions is largely unknown, and likely varies in response to environmental variation (e.g., 1 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 2 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 3 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 4 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 5 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 6 
observational error create uncertainty that limits a manager’s ability to make informed 7 
management decisions.  8 
 9 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 10 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 11 
(NER), provide further understanding of important limiting factors, and help guide management 12 
actions toward those that will have the most direct benefit to achieving stated goals and 13 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 14 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 15 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 16 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 17 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 18 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 19 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 20 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 21 
 22 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). The AM plan 23 
relates to three of the four goals and 10 of the 20 objectives in the BEMP (Appendix I). Four of 24 
the objectives relevant to the AM plan relate to populations of elk and bison in the Jackson 25 
Hole area. The Sustainable Populations BEMP goal outlines a two-phase approach to reduce 26 
the number of elk on supplementary winter feed while achieving 1) WGFD population 27 
objectives for the Jackson Elk Herd (JEH) and 2) an elk sex ration in GTNP of 35 bulls for every 28 
100 cows. The first phase sets initial population objectives at 5000 elk on winter feed. The 29 
second phase calls for elk populations that are adaptively managed to “achieve desired 30 
conditions, with animals relying predominantly on native habitat and cultivated forage”. The 31 
bison population objective of 500 animals post-hunting season was determined based largely 32 
on maintaining genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 33 
2007a). Unlike the second phase elk objective, the bison objective is independent of desired 34 
habitat conditions.  35 
 36 
Desired habitat conditions on the NER are defined in the BEMP and Comprehensive 37 
Conservation Plan (CCP; USFWS 2014). The former includes criteria based on area and condition 38 
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of aspen, cottonwood, and willow. The CCP includes criteria for sage-brush grasslands and wet 1 
meadow habitat on the NER (Habitat Conservation goal, Habitat Problems objective category; 2 
Appendix I). Need more information on the criteria in the CCP for these habitats, and to 3 
include this information in the Appendix I figure. Do we briefly describe the link between 4 
wintering elk population and desired habitat conditions here?  5 
 6 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 7 
report, based on three simulation exercises, concluded that “in average SWE winters with 8 
average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the 9 
Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage 10 
on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the 11 
report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to 12 
July 1st’. Presumably the numbers given in the report represent the number present throughout 13 
the winter period, although this is not explicitly stated. It is important to note that elk use 14 
stored energy reserves during winter, so incurring a forage deficit does not imply an immediate 15 
threat.  16 
 17 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 18 
1 objective from the existing BEMP (Fig. 1) (USFWS and NPS 2007). The JEH, which includes elk 19 
wintering on the NER, is within WGFD objective, while the JBH population is above objective. 20 
Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 21 
distribution of elk during winter, and 2) abundance of bison.   22 
 23 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Population of Interest 7 
A succinct and precise definition of the populations of interest is essential for developing 8 
models of system dynamics and appropriate monitoring, and determining if objectives are 9 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 10 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 11 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 12 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-13 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 14 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 15 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 16 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 17 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 18 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 19 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 20 
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of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 1 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 2 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 3 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-4 
up? I sent Kathryn another email 2/26/2014. 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 7 
(500 bison). This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; the population objective (500 bison) will be the definitive number used for 10 
determining if Phase 1 objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 27 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 28 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 29 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 30 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 



10 
 

Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission (a governor-7 
appointed policy-making board) for review and approval. The NER, GTNP, and BTNF have 8 
actively participated in WGFD big game population objective review and revision processes in 9 
the past for both the JEH and JBH. These federal agencies will continue to participate in 10 
objective setting for the JEH and JBH populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 16 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 17 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 18 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 19 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 20 
during fall and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 24 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 25 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 26 
increased forage production by approximately 10% compared to what would have been 27 
produced with precipitation alone. Estimation of forage biomass is done annually based on 28 
sampling at index sites. Index sites are selected subjectively each by year based on presence of 29 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas 30 
with significant green vegetation, and in years with adequate late summer/early fall 31 
precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 24 
mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 9 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 10 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 11 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 12 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 13 
wolves on the northern end of the Refuge may preclude the desired response of reduced 14 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 15 
could be reduced if elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Bridger-Teton National Forest (BTNF) lands.  Since the initiation of the bison hunt in 2007, 24 
typical harvest has been 220 bison per year.  This level of harvest has been sufficient to arrest 25 
the exponential growth of the population, reducing bison numbers from the peak in 2007 to 26 
855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 27 
2014 to increase harvest, especially of bison females.  These included a reduction in the bison 28 
female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-29 
residents) and eliminating the once-in-a-lifetime restriction to a successful bison hunter to only 30 
those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to 31 
permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the 32 
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state bison season. Translocation of bison to tribal lands outside of Teton County is not 1 
currently permitted due to disease (brucellosis) concerns.  2 

 3 
 4 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  5 
 6 
Bison would likely occupy the refuge year-round without management intervention, but as a 7 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 8 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 9 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 10 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 11 
generally remain until mid-July. From July to early August bison that return to the refuge are 12 
hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August 13 
cease within several days to weeks of the bison season in an effort to increase hunter harvest.  14 
 15 
National Elk Refuge 16 
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Alternative management actions identified for meeting the NER winter elk population objective 1 
can be grouped into four categories, including 1) winter feeding management (both on and off 2 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 3 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 4 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 5 
that would be necessary to implement due to wintering elk dispersing onto private lands 6 
adjacent to the NER in response to other management actions taken. A fifth group of 7 
alternatives associated with increasing public awareness (including local elected officials, e.g., 8 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 9 
meeting. These actions represent acknowledgement that the current feeding program results in 10 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 11 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 12 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 13 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 14 
enforcement were included to allow proper accounting of projected costs associated with each 15 
management action strategy.   16 
 17 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 18 
management action strategies. Ongoing management actions that will be continued 19 
regardless of strategy selected are not included in the table; descriptions can be found in the 20 
‘Reference case’ description within the text. 21 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 &  
 

X 
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GTNP South) 
Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
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would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 1 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 2 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 3 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 4 
has been developed for non-emergency situations; a review of current rations and pellet 5 
composition would be necessary to adjust the program for emergency feeding.  6 
 7 
Population management—Hunter harvest is the primary tool employed for population 8 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 9 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 10 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 11 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 12 
need to be an increase in monitoring, e.g., hunter self-registration.         13 
 14 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 16 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 17 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 18 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 19 
declining herd segment of conservation concern. These proposed coordinated efforts would 20 
need to be approved by the Commission, BTNF, and GTNP.  21 
 22 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 23 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 24 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 25 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 26 
since signing of the BEMP indicates fertility control may be more tractable now than when it 27 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 28 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-29 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 30 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 31 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 32 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 33 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 34 
 35 
Most of the observed increase in segment population has occurred in the largely non-migratory 36 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 37 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 38 
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nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 1 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 2 
collaboration with homeowner associations to improve hunter access within residential 3 
developments. Many associations have covenants that exclude firearms, but archery may be an 4 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 5 
these areas.  6 
 7 
A hunter management program for Hunt Area 78 would coordinate private land access through 8 
a hunt manager as liaison to private landowners. This program would be modeled after similar 9 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    10 
 11 
Habitat improvements—Habitat improvements discussed so far have focused on fire 12 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 13 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 14 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 15 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 16 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 17 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 18 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 19 
reduction.  20 
 21 
There is potential to have fire management areas on the refuge, but the conflict with sage 22 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 23 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 24 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 25 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 26 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 27 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 28 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 29 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 30 
national forest lands are therefore opportunistic in nature. 31 
 32 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 33 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 34 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 35 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 36 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 37 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 38 
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are not a suitable solution due to the current level of development; may be an option in Buffalo 1 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 2 
include a statement that the individual would forfeit their right to make a depredation claim to 3 
WGFD.  4 
 5 
Non-traditional landuse mitigation would differ from that described above for traditional 6 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 7 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 8 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 9 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 10 
and golf courses is ongoing and will continue on an as-needed basis. 11 
 12 
Public education/outreach—Each partner agency will have the opportunity to become involved 13 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 14 
efforts will be undertaken regardless of the strategy selected. These efforts will include 15 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 16 
would be accomplished through local news releases and radio announcements, training for 17 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 18 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 19 
out in the BEMP will also be provided to the public through NER media outlets. County 20 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 21 
of the agencies’ efforts.  22 
 23 
Landowner EO would differ between those engaged in more traditional agricultural landuse 24 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 25 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 26 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 27 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 28 
with an individual that has built relationships and trust within the community. This would 29 
require a private lands biologist to work with private landowners in the area. The position could 30 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 31 
developments will focus more on meetings with homeowners’ associations, residential 32 
developers, etc., to provide information regarding living with wildlife, wildlife management and 33 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 34 
and homeowner associations to convey the objectives and primary issues involved in managing 35 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 36 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  37 
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Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 1 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 2 
disseminate information. This could be largely accomplished with existing staff.  3 
 4 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 5 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 6 
in achieving management actions on the ground, but also support changing public opinion in 7 
the local area through their personal interactions outside of work.  Regional office EO is 8 
essential in building the necessary support to obtain project resources and have support when 9 
controversies are elevated to their level.    10 
 11 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 12 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 13 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 14 
 15 
Monitoring—Draft once strategies are finalized. 16 
 17 
Enforcement—Draft once strategies are finalized. 18 
 19 
Contstraints 20 
Constraints that were identified for managing wintering elk population on the NER were diverse 21 
and included policy/regulatory, biological, social, and funding constraints, and combinations 22 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 23 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 24 
be identified in multiple groups; we largely identified constraints as belonging to a single group 25 
to simplify classification.  26 
 27 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 28 
population objective. 29 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 



21 
 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
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refuge. Incentivizing steer operations on private lands would be undertaken to address the 1 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 2 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 3 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 4 
necessary due to the addition of the late-season hunt.  5 
 6 
Southern Herd Segment Management Strategy 7 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 8 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 9 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 10 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 11 
growth of the southern herd segments. Proposed actions include increasing harvest through 12 
the development of a hunter management program, a program that also helps address private 13 
lands mitigation. Targeted fertility control on summer range would also be considered, but 14 
would need to go through the proper approval process (i.e., WGFD Commission). This action 15 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 16 
landowners, would be undertaken; the former is due to the potential for fertility control and 17 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-18 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 19 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 20 
necessary due to the addition of the late-season hunt. 21 
 22 
Late Season Harvest Strategy 23 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 24 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 25 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 26 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 27 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 28 
modified through an environmental review process to allow hunter access into that area. 29 
Currently the JEH could be reduced by approximately 1,000 animals before being below 30 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 31 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 32 
objective. An increase in enforcement would be necessary if this strategy was implemented.  33 
 34 
National Elk Refuge Strategy Consequences 35 
 36 
Considered but not included in the consequences table (covered in the EIS) – average annual 37 
private sector revenue; altered archeological resources; 38 



23 
 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change X 

  
January hunt extension    
Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Agency cull*   X 
Herd-wide fertility control* 

   
Hazing 

   
No change 

   
Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Agency-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change 

   
Increase education and outreach 

   
Monitoring 

   
No change 

   
Enforcement 
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No change 
   

Increase 
   

 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
January hunt extension. 
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Culling of bison is currently not used as a population management action and is only employed 
in situations where public safety or private property are at risk (WGFC regulations, chapters 41 
(2002) and 15 (2004)). Including an agency bison cull as a potential population management 
action in this plan does not imply agency approval at this time and would only receive further 
consideration upon meeting several criteria. Actions described in this plan to improve hunter 
success would need to be implemented and provided a minimum of X years to demonstrate 
effectiveness in achieving the bison population objective. If hunter harvest proves incapable of 
reducing the bison population or growth rate, the planning group (i.e., NER, WGFD, GTNP, and 
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BTNF) may pursue agency support for conducting an agency cull as a supplementary action to 
hunter harvest. Consideration of an agency cull would include meeting National Environmental 
Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to 
minimize hunter contact with not sure how to word this, i.e., I don’t know why the deadline 
reduces the potential for exposure/transmission of brucellosis to hunters (bison have not 
been considered within this policy at this time). Between February 1st–15th WGFD personnel 
can harvest animals (does this pertain only to elk?) and the animals can be donated to area 
food banks; animals killed after February 15th must be disposed of in a landfill (can we cite 
WGFD policy here?).  
 
Need to define a threshold of years (?), but not hard numbers (?), retaining as much flexibility 
as possible. Simple population model would help us better understand what type of time 
horizon we’re looking at. Include a projection so that we don’t wait 20 years. Harvest >240 
bison in 2013.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements. Jack Ryan (APHIS) has been working on bison 
fertility control.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of the line originating at the eastern boundary of the 
NER at Twin Creek Ranch Road, west along Twin Creek Ranch Road to Nowlin Creek, 
northwest along Nowlin Creek to Flat Creek, and southwest along Flat Creek to Highway 89.  
 
Agency-accompanied hunters in the NER’s south units (Which units? Does this include Miller 
Barn?) could be used to haze bison to the northern units. 
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Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004)). There is the potential for increased private lands conflict due to bison 
if winter feeding is reduced or eliminated on NER. For example, bison may move further south 
when feeding does not occur, increasing the potential for bison in Jackson. To reduce the 
likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed 
on Elk Refuge Road at the boundary with East Broadway and at the gate where the town 
accesses the municipal water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are several important 
differences between bison and elk management that need to be articulated. The bison feeding 
strategy is fundamentally different, with the objective of bison winter feeding to eliminate 
conflict with elk feeding. Winter feeding of bison precludes many conflicts that would occur if 
bison were more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and 
the associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, bison have approximately twice the reproductive rate of elk (need a 
citation for this). During the six-year (is this correct?) period taken to write the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (WGFD, 
unpubl. data). Finally, the bison population objective differs from the elk objective, with the 
former based primarily on maintaining genetic heterozygosity while minimizing conflict (USFWS 
and USNPS 2007a). Are there specific management difficulties that have been experienced 
that should be highlighted here? 
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Separate action for agencies similar to what we did for elk? Increased EO to state agencies 
(are we primarily talking about DOL, or are there others? Is this related to increased conflict 
with agricultural producers?) will be included as part of this action. The range of bison will 
likely expand as feeding is reduced/eliminated, potentially leading to more conflict on private 
agricultural lands. 
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
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Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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APPENDIX I 
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions (include reference to BEMP) for 6 
progressively transitioning from winter feeding of elk and bison on the NER to greater 7 
reliance on free-standing forage while maintaining population and herd ratio objectives. The 8 
primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage 10 
greater use of native range and cultivated free-standing forage. Management actions will 11 
incorporate those that simultaneously minimizing disease prevalence, maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Development of Alternative Management Actions and Strategies 4 
Alternative management actions were identified during a meeting of stakeholders at the NER 5 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 6 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 7 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 8 
create management strategies, i.e., collections of actions that form complete and comparable 9 
alternatives (Gregory et al. 2012).  10 
 11 
Reference case—It is helpful to identify a reference alternative that captures the recent and 12 
ongoing management actions that have led to the current state of the system for comparing 13 
with new alternatives that are developed. Ongoing management actions include winter feeding, 14 
irrigation, harvest, and hazing.  15 
 16 
Big game population objectives in Wyoming are evaluated and updated at least every five 17 
years. Objectives represent the preferred number of animals during winter within a herd unit 18 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 19 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 20 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 21 
population objectives is obtained during public hearings. After the hearings the proposed 22 
population objectives are sent to the Wyoming Game and Fish Commission for review and 23 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 24 
big game population objective review and revision processes in the past for both the JEH and 25 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 26 
populations. 27 
 28 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 29 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 30 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 31 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 32 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 33 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 34 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 35 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 36 
and winter, and biomass of forage produced during the previous growing season.  37 
 38 
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Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–1 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 2 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 3 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 4 
approximately 3,600 acres has increased forage production by approximately 10% compared to 5 
what would have been produced with precipitation alone. Estimation of forage biomass is done 6 
annually based on sampling at index sites. Index sites are selected subjectively each year based 7 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 8 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 9 
fall precipitation, native dry grassland plant communities with basal green up.  10 
 11 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 12 
30 December to 28 February. Mean termination of winter feeding during this same period was 13 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 14 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 15 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 16 
occurred during the second week of January and first week of April, respectively (Table 1). This 17 
resulted in approximately 3 months of feeding each year.  18 
 19 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 20 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 21 
are provided parenthetically. 22 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 23 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 24 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 25 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 26 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 27 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 28 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 29 
continue regardless of the management strategy employed.  30 
 31 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 32 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 33 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 34 
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a ration adequate to ensure they do not move to elk feeding areas. This also influences 1 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 2 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  3 
 4 
Total harvest of the JEH was reduced over the last decade as the population objective was 5 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 6 
ends in mid-December, with peak harvest in recent years occurring in late November to early 7 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 8 
per year during the NER hunt.  9 

 10 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 11 
 12 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 13 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 14 
regardless of the management strategy employed.   15 
 16 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 17 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 18 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 19 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 20 
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and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 1 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 2 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 3 
wolves on the northern end of the Refuge may preclude the desired response of reduced 4 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 5 
could be reduced if elk use increased on the north end of the Refuge.  6 
 7 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 8 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 9 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 10 
private landowner to move livestock winter feeding operations off of a south facing slope that 11 
is a movement corridor for elk. Fencing three sides of the private land would separate the 12 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 13 
through spring has been successful in some situations for mitigating elk and bison presence in 14 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 15 
does not support fencing impermeable to wildlife. 16 
 17 
The outcome of the reference case described above for elk abundance and distribution during 18 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 19 
are provided, as are annual elk abundances as measured during the classification count. The 20 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 21 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 22 
 23 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 24 
classification counts, 2011–2013, relative to the current objective. 25 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 26 
  27 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 28 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 29 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 30 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 31 
hunting season with only occasional movements onto the NER until severe winter conditions 32 
occur. Given this situation, harvest management balances extending the hunt as late in January 33 
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as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 1 
makes this unpredictable, and results in the use of emergency bison season extensions or 2 
reductions. For example, an emergency extension of the season (no later than 31 January) 3 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 4 
Conversely, an emergency closure may be necessary if winter weather conditions require 5 
feeding to commence before the predetermined season end date. 6 
 7 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  8 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 9 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 10 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 12 
especially of bison females.  These included a reduction in the bison female/calf license fee 13 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 14 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 15 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 16 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 17 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 18 
due to brucellosis concerns.  19 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  



17 
 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 



32 
 

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 
our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
 
Models of System Dynamics 
 
Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to 
be conceptualized (graphically) and formalized into models for linking objectives, management 
actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter 
conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH 
population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) 
hunt management; calf survival as a function of available forage at the start of feeding and 
winter severity; to Elk fed days model – early season winter conditions more influential on elk 
fed days, so using December 30th snow-water equivalent from Thumb Divide stations. 
December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – 
Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data 
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starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous 
forage production estimate on the NER as a predictor of EFD. Also used the JEH population 
estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 
lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an 
experiment to encourage elk to not come to the NER for supplemental feed. This effort is 
intended to change the behavior of elk, so therefore there may be a lag in response. Elk 
demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to 
manifest in the population. For example, assume 1000 female elk in a population with survival = 
0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we 
assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural 
response may manifest itself in.  
 
Models provide a simplified representation of the biological system being managed.  
 
The fundamental objective of the step-down adaptive management plan articulated in the 
BEMP Sustainable Populations goal will be realized by minimizing the number of bison and 
elk on feed while maintaining population objectives. Minimizing the number of animals on 
feed is intended to 1) change winter distribution of bison and elk as described in the BEMP 
and 2) minimize feedline congregation that increases the threat of disease transmission. The 
current distribution of bison and elk is at least partially the result of the behavioral response 
to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER 
during winter to receive feed. The influence of feeding on this behavior relative to other 
factors such as winter severity, regional forage production, and population abundance is 
currently unknown. Therefore, predicting the response .Achieving a distributional change of 
bison and elk will require Changes to winter feeding and Management actions that 
Minimizing bison and elk on feed at the NER will be undertaken to achieve winter 
distributionchange the behavioral response of accomplishing winter distribution of bison and 
elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the 
number of animals on feed and  we need to conceptualize the relationship between elk 
density, winter feeding. To do this I thought it would be easiest to define the proportion of 
Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I 
created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 
lbs available forage), then asymptotically approaches all Kcals coming from feed as density 
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increases. We can change the threshold of when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
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Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 

Habitat Conservation Disease Management Sustainable Populations Numbers of Elk and Bison 

Land 
Protection 

Grazing 
Habitat 

Habitat 
Problems 

ID 
lands 

Sprinkler 
Irrigation 

Flood 
Irrigation 

Invasive 
Species 

Sage and 
Grass 

Cultivated 
Areas 

Willow Aspen Cottonwood Wet 
Meadow 

Structured 
Framework
  

Phased 
AM 

GTNP Elk 
Sex Ratios 

Bison 
Popn 

Public 
Education 

WGFD 
Herd Objs. 

JEH Bison Livestock 
Trans. 

Elk & Bison 
Trans. 

Human 
Risk Ed. 

Acres lbs. per 
Acre 

lbs. per 
Acre 

Acres 
Restored 

 Acres Class 
Acres 

Stem 
Den. 

Class 
Acres 

Stem 
Den. 

Class 
Acres 

 Criteria/ 
Actions 

Desired 
Cond. 

 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
Threshold 

 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [JMW1]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 



 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  



Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW3]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over the last decade as 
the population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number 
of hunters, and number harvested (does not need to be very specific, just provide the reader with 
some background). Current area of irrigated tame grass and estimated forage available to elk. Hazing 
and harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
 
 
 



Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge—Alternative management actions identified for meeting the NER winter 
elk population objective can be grouped into five categories, including 1) winter feeding 
management (both on and off the NER), 2) population management (harvest, culling, and 



fertility control), 3) hazing (direct and indirect), 4) habitat improvements (adjacent to the NER), 
and 5) mitigating private lands conflicts (leases/easements, fencing, incentives) (Table 2). The 
latter represent sequenced alternatives that would be necessary to implement due to wintering 
elk dispersing onto private lands adjacent to the NER in response to other management actions 
taken. A sixth group of alternatives associated with increasing public awareness of ‘natural’ 
levels of elk winter mortality were included after the meeting. These actions represent an 
acknowledgement that the current feeding program results in reduced winter mortality and has 
led to low public tolerance to increased winter mortality, whether episodic or perennial in 
nature. Lastly, a group for each of monitoring and enforcement were included to allow proper 
accounting of costs associated with each management action strategy.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Less conservative (NER) 
   Intra-seasonal mngmnt (GRVNT) 
   Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on and 

near refuge 
   Late-season refuge hunt 
   Extend open period on Forest 

Service 
   "Tag and drag" 
   NER feed-line cull 
   Fertility control (Unit 78 & GTNP 

South) 
   Hazing 
   No change 
   More temporally dynamic 
   Habitat improvements 
   No change 
   Fire treatments on adjacent range 
   Private lands mitigation 
   No change 
   Leases/easements 
   Fencing 
   Incentives for steer operations 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 



Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

    
Bison—Alternative management actions for bison on the NER and adjacent areas included 
several developed for the NER wintering elk population objective in addition to those solely 
developed for bison (Table 4). Which actions should we carry over from the elk strategy table? 
Most of the actions identified were related to bison harvest in an effort to influence hunter 
access or success.  
 



Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 



county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd—The JEH is currently within management objective (11,000 ± 10%), so it 
should be recognized that recent management actions have been successful. Harvest has been 
the primary action taken to reach objective, with antlerless harvest having the most influence 
on population trajectory. Identified alternative management actions can therefore be 
considered as those that could be employed if 1) the efficacy of harvest for controlling JEH 
population declines, or 2) a lower JEH objective was implemented. Alternative management 
actions identified for meeting the JEH elk population objective can be grouped into four 



categories, including 1) winter feeding management, 2) population management, 3) habitat 
improvements, and ) mitigating private lands conflicts (Table 6). Habitat improvements would 
be targeted at reaching JEH winter distribution objectives (Table 1), which would necessitate 
mitigation of private lands conflicts. Similar to the NER winter elk strategy table (Table 2), 
alternatives with 1) increasing public awareness of ‘natural’ levels of elk winter mortality, 2) 
monitoring and 3) enforcement were included after the meeting to allow proper accounting of 
costs associated with each management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       



 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). There are four essential elements to an adaptive management approach: 1) well 
defined, and mutually agreed upon, objectives, 2) clearly articulated management actions and 
strategies, 3) a model, or competing models, describing the dynamics of the system being managed, and 
4) a monitoring program to quantify system response to management, and importantly, allow 
estimation of the difference between the observed and predicted (from the model or models) system 
response. A fifth component, optimal decision making, is also included in some AM efforts. The AM 
approach is ‘adaptive’ because learning through management experiments (management actions 
implemented to change the state of the system) occurs. In single-model AM projects the learning results 
in better estimates of the effects included in the model, i.e., there is less uncertainty about how the 
system will respond to management actions. In multiple-model AM projects learning occurs through the 
competition of models in the model set. Each model provides a representation of a competing idea 
(hypothesis) about how the system works. The model that best predicts system response to 
management provides support that the hypothesis it represents is a better description of the system 
than the other hypotheses, reducing uncertainty about the system being managed.    
 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk wintering 
population on the National Elk Refuge (NER), provide further understanding of important limiting 
factors, and help guide management actions toward those that will have the most direct benefit to 
achieving stated goals and objectives. This plan will not supersede existing plans, agreements, or efforts 
with respect to established goals and objectives. The AM plan and associated efforts is an opportunity to 
collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 
 
Population of Interest 
After a quick review, I didn’t find anything in the BEMP or EIS JEH section that indicated how the 
objective was defined or if the classification count was implied as the metric to use to assess if the 
objective was being met. There is one place in the EIS that the classification count is explicitly stated as 
providing an estimate of wintering elk, in this case the number in GTNP (pg 124). Otherwise the source 
for estimates in each document weren’t provided. The group believes it was the assumption of the plan 
that the classification count was to be used for the metric to determine if the population objectives 
were being met. The Phase I objective of 5000 elk and 500 bison appears to originate from Hobbs et al. 
(2003). This report, based on three simulation exercises, concluded that “in average SWE winters with 
average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the Greater Teton 
Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage on the NER without 
incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the report, but appendix B of the 
report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. Presumably the numbers given 
in the report represent the number present throughout the winter period, although this is not explicitly 
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stated. This is particularly relevant to the question of whether a cumulative, mean, peak, or ‘snapshot’ 
(e.g., classification count) estimate of animals on winter feed is most in keeping with the intent of the 
EIS. In keeping with Hobbs et al. (2003), a cumulative (i.e., elk-use days) or mean abundance estimate 
may be most comparable with the report results. It is important to note that elk use stored energy 
reserves during winter, so incurring a forage deficit does not imply an immediate threat.  
 
Using the classification count for the annual estimate of the population of interest would minimize cost 
relative to establishing a new survey that would occur later in, or be repeated throughout, winter. 
Currently a 5-10% difference (Eric, can you provide estimates from survey data for this?) exists 
between the classification count and the mean daily number of elk on winter feed (NER winter feedline 
data). If the refuge goes to a less conservative feeding program this difference may increase. Moreover, 
a less conservative program could lead to many zeros simply due to feeding starting after the 
classification count (remembering that the objective criterion is ‘elk on feed’). In this situation, is it 
reasonable to use an estimate of ‘elk in the feeding area’ as elk on winter feed? It is important to 
consider future surveys to estimate the population of interest in the view of a less conservative feeding 
program, not what has worked historically. WGFD currently uses a 5-yr running average to determine if 
they are meeting objective. There is a high likelihood that a sample survey, instead of a census, will be 
used to estimate the JEH in the future – the rest of the state is currently doing this.  
 
A succinct and precise definition of the populations of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The (classification count, mean, peak, 
cumulative?) number of elk and bison on winter feed on the NER is the population of interest for the 
AM plan. Peak (cumulative, etc.) abundance of elk and bison on the NER will be estimated by ≥ X (3?) 
surveys conducted on NER feedgrounds during late winter (February–March; thoughts on time period?). 
This period represents perhaps the most critical part of the annual life cycle for both species, with most 
non-harvest mortality occurring at this time (is this true; if yes, citations?). Based on daily feedground 
estimates, the peak of elk abundance on the NER during 2007–2013 occurred in late February through 
the first week of March (USFWS unpublish. data). Surveys to estimate (peak, mean, etc.) abundance will 
differ in methodology from the coordinated classification counts currently used to survey the JEH. 
Classification counts are a coordinated census of the JEH, collaboratively undertaken during early 
February by WGFD and the NER (GTNP also?). Elk and bison are enumerated by age and sex classes (elk 
classes are calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, yearling cow, 
yearling bull, adult cow, adult bull), providing population class structure information as well as overall 
abundance. Given the objective focus on elk and bison abundance, and the relatively more intensive 
effort necessary for classification counts, surveys to assess if population objectives are being met will 
not attempt to classify animals beyond species. The first survey will occur (are there definable 
thresholds that can be quickly summarized here for this? Methodological details will come later, this 
is just a synopsis of what would be done), with additional surveys occurring every two to three weeks, 
weather permitting (see Methods, below, for further detail).   
 
Elk wintering on the NER are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are 
determined by the Wyoming Game and Fish Department (WGFD) and represent population boundaries 
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where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  
Approximately 65% of the JEH winters on NER based on February counts (Eric - feedline or 
classification?) (USFWS unpubl. data).  
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Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  
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The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of 
the year. Geographic range of bison, figure, etc. It would be best to include a single figure that 
delineates the JEH and bison population; I emailed Eric, Scott and Sarah to see if they had a figure or 
shapefile of the Jackson bison herd’s range.    
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions to alter animal distribution would be employed.  
 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The present 
feeding program is conservative in implementation of feeding to minimize 1) elk winter mortality, and 2) 
livestock comingling issues. Therefore, current feeding programs are minimizing a potential limiting 
factor – winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 
result in localized concentrations of animals above stated objectives.   
 
The number of bison and elk on winter feed on the NER currently exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 2) (USFWS and NPS 2007). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within Wyoming Game and Fish Department (WGFD) 
objective, while the bison population is above state objective. Therefore the primary issues are related 
to 1) distribution of elk during winter, and 2) abundance of bison.   
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Figure 2. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 
2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. A series of further meetings (25 July, 20 August, 12 September, 3 
October 2013) were held to create management strategies, i.e., collections of actions that form 
complete and comparable alternatives (Gregory et al. 2012).  
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
harvest, and hazing.  
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, 
the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin 
feedgrounds, collectively known as the Gros Ventre feedgrounds, located on US Forest Service land. 
Initiation of feeding is currently conservative, i.e., has the primary objectives of minimizing 1) winter 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent private 
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lands. Winter feeding begins when available forage reaches approximately 300 lbs acre-1 at key index 
sites. Estimation of available forage takes into account snow conditions (i.e., snow crusting and density). 
Key index sites are selected subjectively, varying by year. Sites are selected based on presence of 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with 
significant green vegetation, and in years with adequate late summer/early fall precipitation native dry 
grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 
December to 28 February. Mean termination of winter feeding during this same period was 3 April, 
ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter 
conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for 
winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of 
January and first week of April, respectively (Table 1). This resulted in approximately 3 months of 
feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre 
feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided 
parenthetically. 

Feedground Initiation Date Termination Date Total Days 

Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 

Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
 
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros Ventre 
feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; for example, 
animals are more likely to move to the NER if feeding is occurring there and not at the Gros Ventre 
feedgrounds, where the opposite up-slope migration is less likely. Termination of feeding at 
feedgrounds needs to be coordinated so animals moving to the NER after feeding ends on the Gros 
Ventre feedgrounds do not remain at the refuge. This coordination will continue regardless of the 
management strategy employed.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 
3). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with 
peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an 
average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.  
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by two 
licensed outfitters. They are also licensed to guide on the NER. This program will continue regardless of 
the management strategy employed.   
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Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of 
forage consumption during the fall and winter, and biomass of forage produced during the previous 
growing season.  Forage biomass is correlated with the amount of precipitation during May–August 
(Eric, do you have regression results to include here?), and secondarily affected by the number of 
irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 4125) tons during 
1998–2013, and in recent years irrigation of approximately 3,600 acres has increased forage production 
by approximately 10% compared to what would have been produced with precipitation alone.     
 
Bison would likely occupy the refuge year-round without management intervention, but as a result of 
hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs from January–
April each year.  If bison fail to leave the NER following the cessation of supplemental feeding, they are 
typically hazed off the refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves 
bison to Grand Teton National Park (GTNP), where they generally remain until mid-July. From July to 
August bison that return to the refuge are hazed back to GTNP to protect forage for elk during the 
winter months. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is 
allowed in GTNP, resulting in bison often staying in the park during the hunting season with only 
occasional forays onto the NER until severe winter conditions occur. Most bison harvest occurrs on the 
NER, with some additional harvest on private and Forest Service (FS) lands.  Since the initiation of the 
bison hunt in 2007, typical harvest has been 220 bison per year.  This level of harvest has been sufficient 
to arrest the exponential growth of the population, reducing bison numbers from a high of 1059 in 2007 
to 855 animals in 2013 (Fig 4). 
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Figure 3. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
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Figure 4. Bison winter population in the Jackson Hole area, 1970–2013.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (on and adjacent to the NER), and 5) mitigating private 
lands conflicts (leases/easements, incentives, fencing) (Table 3). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality, perhaps exacerbating already 
low public tolerance to increased winter mortality, whether episodic or perennial in nature. 
This group was expanded to include more targeted education and outreach efforts for 
landowners, sportsmen and agencies, and the WGFD Commission (County Commissioners 



11 
 

too?), depending on the strategy.  Lastly, a group for each of monitoring and enforcement were 
included to allow proper accounting of costs associated with each management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  
Reference 

Case NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 

Less conservative (NER)  X 
  Population management  

   No change X 
   Increase harvest objectives in Hunt Areas 77 

& 78  
 

X 
 Late-season refuge hunt (Hunt Area 77)  X X X 

Coordinated late-season hunt (Hunt Areas 
75, 77, 78, 80)    X 

Extend open period on Forest Service  
  

X 

Unit 78 targeted removal     
Fertility control (Hunt Area 78 & GTNP 
South)  

 
X 

 Hunt Area 78 Hunter management program   X  

Review JEH objective    X 

Hazing  
   No change X X X X 

Habitat improvements  
   No change X 
   Fire management on NER and adjacent 

public land  X X X 

Private lands mitigation  
   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  

Fencing  X X X 

Public education/outreach (EO)  
   No change X 
   Increase public EO  X X X 

Increase landowner EO  X X 
 Increase sportsmen & agency EO   X  

Increase Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
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Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado and Idaho provide examples of states that 
have emergency feeding policies. Public perception, and their general lack of acceptance for 
mortality due to starvation, is a significant difficulty of this approach. The public isn’t accepting 
of mass mortality events. Existing evidence suggests that emergency feeding is not very 
effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has 
been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding. Lastly, how 
would agencies react in a budgetary sense to an obvious impending emergency? There are 
some additional documents that Tim will provide on mule deer. This is not a practical option 
for reaching Phase I objectives; Phase II objectives are to minimize the number of animals on 
winter feed (does this preclude ‘emergency’ feeding? I.e., will the adaptive aspect of Phase II 
set the criteria and triggers for us?). No feeding is similarly not a reasonable action for Phase 
I, but is an option to retain. 
 
We could include the likelihood of a severe weather event through the winter to help predict 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 
provide an example from fire to work off of? 
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which has higher rates of reproduction than 
the other JEH segments. Doing this would help achieve JEH objective while minimizing harvest 
on migratory segments. In order to track hunter harvest there would need to be an increase in 
monitoring, e.g., hunter self-registration.         
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Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. A coordinated late season hunt to increase 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
A targeted removal of Hunt Area 78 animals could be undertaken using marked animals 
(paintball?) on the NER. This is currently not included in a strategy. 
 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 
by the WGFD Commission prior to the state undertaking fertility control. Fertility control would 
have similar logistical constraints as the targeted removal. Killian et al. (2009) demonstrated 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 
treated in September. How does treatment influence human consumption – these animals are 
from a hunted population (Scott). 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move elk to the north 
part of the refuge prior to feeding with minimal success. May reduce hazing in the spring to 
keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment – should we delete? Hazing is costly in time 
and resources, and can be dangerous to those conducting the hazing. Attempts at post-
hunting/pre-feeding hazing of elk occurred (are the years available?), but were largely 
ineffective. These efforts included hazing using ATVs, on foot, and on horseback (Eric – do you 
have any more detail you could provide, e.g., how long it took for hazed animals to return, 
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etc.). For these reasons hazing outside of current efforts was not included for further 
consideration.    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 
determine if/where revision is possible to include fire management for improving attractiveness 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts (this 
statement conflicts with what we describe for landowner EO below, where an agency private 
lands biologist would be working to encourage cow/calf operations to switch to steers – how 
would you like to clear this up?). Leases in the Spring Gulch area are not a suitable solution due 
to the current level of development; may be an option in Buffalo Valley assuming the weather 
allows animals to winter there. Leases/easements would need to include a statement that the 
individual would forfeit their right to make a depredation claim to WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
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corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 
does not support fencing impermeable to wildlife. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas (can we identify those areas?). Lastly, it is 
important to include County Commissions in these efforts to make sure they are aware, and 
supportive, of the agencies’ efforts (should this be included with the Commission EO to make 
sure it is captured in all strategies?).  
 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through the AMP meetings.  It would be helpful to 
focus on two different groups; the field staff and the Regional Office managers.  Field staff will 
be instrumental in achieving management actions on the ground, but will also support changing 
public opinion in the local area through their personal interactions outside of work.  Regional 
office EO is essential in building the necessary support to obtain project resources and have 
support when controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
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Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
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outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on summer range would also be considered, but 
would need to go through the proper approval process (i.e., WGFD Commission). This action 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 
landowners, would be undertaken; the former is due to the potential for fertility control 
(assuming there is not an issue with human consumption with this technique – see above) 
and the latter is for increasing awareness of landowners of the efforts to reduce the southern 
herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would similarly need to be obtained for 
extending, or moving, the current season in GTNP to allow later harvest. Lastly, the current 
December 1st closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to 
be modified through an environmental review process to allow hunter access into that area. 
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Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
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Table 5. Consequence table for the National Elk Refuge winter elk population alternative management action strategies. This 
table is not currently cited in the text  

Objectives Evaluation criteria Reference 
Condition NER-focused Southern herd 

segment mngmnt Late season harvest 

Elk population Years to reach objective 
 

   

Migratory segment – 
minimize harvest Number harvested 

 
   

Financial 
Average annual 
additional costs to 
agencies ($000) 

 
   

 Average annual private 
sector revenue ($000) 

 
   

Social Public and NGO support 
 

   

 
Recreational 
opportunities (additional 
visitor days) 

 
   

Cultural Altered archeological 
resources 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
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on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
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Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
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Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
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Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA will be considered outside the scope of this plan.  4 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 5 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 6 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 7 
agency cull (see below).  8 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 9 
not do it.  10 

 11 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 12 
conditions, and disease management in Jackson Hole remains after many years of study and 13 
debate. Determining an effective set of management actions to meet multiple and potentially 14 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 15 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 16 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 17 
articulated management actions and strategies, 3) a model, or competing models, describing 18 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 19 
response to management and allow estimation of the difference between the observed and 20 
predicted (from the model or models) system response. A fifth component, optimal decision 21 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 22 
through management experiments (management actions implemented to change the state of 23 
the system) occurs. In single-model AM projects the learning results in better estimates of the 24 
effects included in the model, i.e., there is less uncertainty about how the system will respond 25 
to management actions. In multiple-model AM projects learning occurs through the 26 
competition of models in the model set. Each model provides a representation of a competing 27 
idea (hypothesis) about how the system works. The model that best predicts system response 28 
to management provides support that the hypothesis it represents is a better description of the 29 
system than the other hypotheses, reducing uncertainty about the system being managed.    30 
 31 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 32 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 33 
(NER), provide further understanding of important limiting factors, and help guide management 34 
actions toward those that will have the most direct benefit to achieving stated goals and 35 
objectives. The Bison and Elk Management Plan (BEMP; USFWS 2007) provides goals, 36 
objectives, and strategies related to bison and elk population in the Jackson Hole area and 37 
within the NER. The AM plan is an extension of the BEMP, providing an adaptive management 38 



2 
 

framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is 1 
considered a step-down plan to the BEMP and utilizes the goals and objectives within the 2 
BEMP. Strategies from the BEMP were incorporated into additional strategies considered 3 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 4 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 5 
 6 
The BEMP contains four goals (Fig. 1) and twenty associated objectives (Appendix I). A two-7 
phase approach to reduce the number of animals on supplementary winter feed while 8 
achieving WGFD population objectives is outlined in the BEMP. The first phase sets initial 9 
population objectives at 5000 elk on winter feed and 500 bison. The second phase calls for 10 
bison and elk populations that are adaptively managed to “achieve desired conditions, with 11 
animals relying predominantly on native habitat and cultivated forage.” Desired conditions 12 
are defined by the measurable attributes and performance criteria established for some, but 13 
not all, objectives in the BEMP and Comprehensive Conservation Plan (CCP).  Summary of 14 
those that are relevant to phase 2 – need to decide as a group what those are, e.g., habitat 15 
(acres and condition of aspen, willow, and cottonwood), sex ratio, disease management 16 
(density or some other metric? measurable attributes are not provided for disease 17 
management in the BEMP).  18 
 19 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 20 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 21 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 22 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 23 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 24 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 25 
1st to July 1st’. Presumably the numbers given in the report represent the number present 26 
throughout the winter period, although this is not explicitly stated. It is important to note that 27 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 28 
immediate threat.  29 
 30 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 31 
1 objective from the existing BEMP (Fig. 1) (USFWS and NPS 2007). The JEH, which includes elk 32 
wintering on the NER, is within WGFD objective, while the JBH population is above objective. 33 
Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 34 
distribution of elk during winter, and 2) abundance of bison.   35 
 36 
 37 
 38 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Population of Interest 7 
A succinct and precise definition of the populations of interest is essential for developing 8 
models of system dynamics and appropriate monitoring, and determining if objectives are 9 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 10 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 11 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 12 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-13 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 14 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 15 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 16 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 17 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 18 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 19 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 20 
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of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 1 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 2 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 3 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-4 
up? 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. The Phase I objective of 5000 elk on feed is defined relative to elk-fed 34 
days as  35 
 36 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 37 
 38 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 1 
span was selected to maintain consistency with the data used in developing the BEMP. The 2 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 3 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 4 
(500 bison). This latter value provides an important historical perspective on winter feeding of 5 
bison and can assist in determining efficacy of management actions toward accomplishing the 6 
bison objective; the population objective (500 bison) will be the definitive number used for 7 
determining if Phase 1 objective is being met.  How does the EFD remedy the problem of the 8 
classification count not necessarily representing the peak count on feed, i.e., how has this 9 
fixed the problem outlined above. Need a sentence, or a few, outlining this. Draft a few 10 
sentences and share with the group. 11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 27 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 28 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 29 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 30 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 1 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 2 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 3 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 4 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 5 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 6 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 7 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 8 
during fall and winter, and biomass of forage produced during the previous growing season.  9 
 10 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–11 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 12 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 13 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 14 
increased forage production by approximately 10% compared to what would have been 15 
produced with precipitation alone. Estimation of forage biomass is done annually based on 16 
sampling at index sites. Index sites are selected subjectively each by year based on presence of 17 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas 18 
with significant green vegetation, and in years with adequate late summer/early fall 19 
precipitation, native dry grassland plant communities with basal green up.  20 
 21 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 22 
30 December to 28 February. Mean termination of winter feeding during this same period was 23 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 24 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 25 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 26 
occurred during the second week of January and first week of April, respectively (Table 1). This 27 
resulted in approximately 3 months of feeding each year.  28 
 29 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 30 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 31 
are provided parenthetically. 32 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 33 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 1 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 2 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 3 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 4 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 5 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 6 
continue regardless of the management strategy employed.  7 
 8 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 9 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 10 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 11 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 12 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 13 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  14 
 15 
Total harvest of the JEH was reduced over the last decade as the population objective was 16 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 17 
mid-December, with peak harvest in recent years occurring in late November to early 18 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 19 
per year during the NER hunt.  20 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 9 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 10 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 11 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 12 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 13 
wolves on the northern end of the Refuge may preclude the desired response of reduced 14 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 15 
could be reduced if elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 24 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 25 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 26 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 27 
especially of bison females.  These included a reduction in the bison female/calf license fee 28 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 29 
the once-in-a-lifetime restriction to a successful bison hunter to only those that successfully 30 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 31 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 32 
season.  33 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 9 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 10 
back to GTNP to protect forage for elk during the winter months.  11 
 12 
Within Wyoming Tribal translocation – not a viable option; bison cannot be transported alive 13 
outside of Teton County due to disease (brucellosis) issues. Considered but rejected for this 14 
reason. 15 
 16 
 17 
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 1 
National Elk Refuge 2 
Alternative management actions identified for meeting the NER winter elk population objective 3 
can be grouped into four categories, including 1) winter feeding management (both on and off 4 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 5 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 6 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 7 
that would be necessary to implement due to wintering elk dispersing onto private lands 8 
adjacent to the NER in response to other management actions taken. A fifth group of 9 
alternatives associated with increasing public awareness (including local elected officials, e.g., 10 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 11 
meeting. These actions represent acknowledgement that the current feeding program results in 12 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 13 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 14 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 15 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 16 
enforcement were included to allow proper accounting of projected costs associated with each 17 
management action strategy.   18 
 19 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 20 
management action strategies. Ongoing management actions that will be continued 21 
regardless of strategy selected are not included in the table; descriptions can be found in the 22 
‘Reference case’ description within the text. 23 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest  

  
X 
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Service 
Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
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 1 
Implementing a less conservative feeding program could result in very limited, or no, feeding 2 
given certain winter conditions. However, the criteria for a less conservative feeding program 3 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 4 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 5 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 6 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 7 
has been developed for non-emergency situations; a review of current rations and pellet 8 
composition would be necessary to adjust the program for emergency feeding.  9 
 10 
We could include the likelihood of a severe weather event through the winter to help predict 11 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 12 
provide an example from fire to work off of? 13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. A coordinated late season hunt to increase 27 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 28 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  29 
 30 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 31 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 32 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 33 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 34 
since signing of the BEMP indicates fertility control may be more tractable now than when it 35 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 36 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-37 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 38 
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treated in September. Much of the early research on this immunocontraceptive vaccine was for 1 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 2 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 3 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk (is this correct?). Opportunities exist for managed fire in certain areas, but opportunities for 22 
prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it 23 
would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree 24 
cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) 25 
have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as 26 
wildland urban interface (WUI) are available for treatment, but treatments need to be defined 27 
as a fuels reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 33 
determine if/where revision is possible to include fire management for improving attractiveness 34 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 35 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  36 
 37 
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Private lands mitigation—Easements and leases have been proposed as a means to minimize 1 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 2 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 3 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 4 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 5 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 6 
are not a suitable solution due to the current level of development; may be an option in Buffalo 7 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 8 
include a statement that the individual would forfeit their right to make a depredation claim to 9 
WGFD.  10 
 11 
Non-traditional landuse mitigation would differ from that described above for traditional 12 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 13 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 14 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 15 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 16 
and golf courses is ongoing and will continue on an as-needed basis. 17 
 18 
Public education/outreach—Each partner agency will have the opportunity to become involved 19 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 20 
efforts will be undertaken regardless of the strategy selected. These efforts will include 21 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 22 
would be accomplished through local news releases and radio announcements, training for 23 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 24 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 25 
out in the BEMP will also be provided to the public through NER media outlets. County 26 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 27 
of the agencies’ efforts.  28 
 29 
Landowner EO would differ between those engaged in more traditional agricultural landuse 30 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 31 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 32 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 33 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 34 
with an individual that has built relationships and trust within the community. This would 35 
require a private lands biologist to work with private landowners in the area. The position could 36 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 37 
developments will focus more on meetings with homeowners’ associations, residential 38 
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developers, etc., to provide information regarding living with wildlife, wildlife management and 1 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 2 
and homeowner associations to convey the objectives and primary issues involved in managing 3 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 4 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  5 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 6 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 7 
disseminate information. This could be largely accomplished with existing staff.  8 
 9 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 10 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 11 
in achieving management actions on the ground, but also support changing public opinion in 12 
the local area through their personal interactions outside of work.  Regional office EO is 13 
essential in building the necessary support to obtain project resources and have support when 14 
controversies are elevated to their level.    15 
 16 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 17 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 18 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 19 
 20 
Monitoring—Draft once strategies are finalized. 21 
 22 
Enforcement—Draft once strategies are finalized. 23 
 24 
Contstraints 25 
Constraints that were identified for managing wintering elk population on the NER were diverse 26 
and included policy/regulatory, biological, social, and funding constraints, and combinations 27 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 28 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 29 
be identified in multiple groups; we largely identified constraints as belonging to a single group 30 
to simplify classification.  31 
 32 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 33 
population objective. 34 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
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Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
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The NER-focused strategy is based on altering distribution of elk using management actions 1 
centered primarily on the refuge. This strategy implements actions to make the refuge less 2 
attractive to wintering elk primarily through a less conservative winter feeding program and 3 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 4 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 5 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 6 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 7 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 8 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 9 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 10 
necessary due to the addition of the late-season hunt.  11 
 12 
Southern Herd Segment Management Strategy 13 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 14 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 15 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 16 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 17 
growth of the southern herd segments. Proposed actions include increasing harvest through 18 
the development of a hunter management program, a program that also helps address private 19 
lands mitigation. Targeted fertility control on summer range would also be considered, but 20 
would need to go through the proper approval process (i.e., WGFD Commission). This action 21 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 22 
landowners, would be undertaken; the former is due to the potential for fertility control and 23 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-24 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 25 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 26 
necessary due to the addition of the late-season hunt. 27 
 28 
Late Season Harvest Strategy 29 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 30 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 31 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 32 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 33 
closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 34 
through an environmental review process to allow hunter access into that area. Currently the 35 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 36 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 37 
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this strategy did not result in reaching the NER Phase I elk objective. An increase in 1 
enforcement would be necessary if this strategy was implemented.  2 
 3 
National Elk Refuge Strategy Consequences 4 
 5 
Considered but not included in the consequences table (covered in the EIS) – average annual 6 
private sector revenue; altered archeological resources; 7 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. Draft two strategies – one hunter-harvest focused and a second that includes 
culling in addition to hunter harvest.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change X 

  
Agency cull*   X 
Herd-wide fertility control* 

   
Increase NER hunter limits 

   
Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X 

 

Over-the-snow vehicle access on NER 
roads for carcass retrieval 

   

Hunter access easements (north NER) 
 

X 
 

Parking lot origination management 
 

X 
 

Hazing 
   

No change 
   

Reduce or eliminate summer hazing 
of bison off NER    

Habitat improvements 
   

No change X 
  

Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change 

   
Increase education and outreach 
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Monitoring 
   

No change 
   

Assess influence of commercial 
outfitters on hunter success    

Enforcement 
   

No change 
   

Increase 
   

 
Where should addressing the issue of bison in the Nowlin unit be captured?  There is not a 
clear solution to how to address the potential for bison to move into the sleigh-ride area. 
Hazing would be a short-term solution. What about a buffer (very conservative, e.g., 400 
yards) between bison and the sleigh? Check the BEMP for discussion of this issue. This 
information is captured in the reference case narrative but excluded from the strategies table 
(unless group decides otherwise). 
Question:  Does the BEMP address bison in the sleigh ride area? 

Social and Economic Impacts: Impacts on Recreational Opportunities; p. 463 

“The occasional or possibly common presence of bison in the sleigh ride touring area during 
periods of no supplemental feeding could increase visitor safety concerns.” 
 
Population management— 
Is there a conflict between guided hunters pursuing trophy bulls and non-guided hunters 
pursuing cows? Need to have credible information to move forward. Does this reduce the 
efficacy of cow harvest? 
 
Agency cull – Draft a few sentences that capture the idea that incorporating this as a possible 
action does not imply agency approval at this time. Share this with Tim to wordsmith and 
then with the broader group. We would need to go through NEPA for this; a cull on the Refuge 
to get to population objective (ideally January; likely would not be able to do this in a one-time 
cull, but build on hunter harvest with additional harvest through a cull). Would be a last resort 
to employ if hunter harvest could not get us to objective. Build a strategy around this and 
related actions? Harvest >240 bison in 2013. Would this have to occur before February 1st? 
There is currently a WGFD policy (elk only; bison have not been considered yet) that prevents 
hunting past January 31st for brucellosis concerns. WGFD can harvest animals between 
February 1st – 15th and the animals can be donated to food banks. After February 15th carcasses 
need to go to the landfill.   
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Herd-wide fertility control – Bison primarily occur on federal lands, so the action would trigger 
NEPA (unlike the proposed elk fertility control). Fertility control was considered and rejected in 
BEMP. Jack Ryan (APHIS) has been working on bison fertility control. Seems like this would have 
to occur on the feedline to be efficient and effective. Darts or oral? Need to gather more details 
on the current state of knowledge for this technique; does it work for bison? Tim will talk to Dr. 
Wood (WGFD veterinarian). This, and others that would trigger NEPA, may be considered 
outside the scope of this plan.  
 
Increase NER hunter limits – at saturation currently. Need to assess opportunities to increase 
number of hunters, which would need to occur through a season extension. Will be fine-tuned 
in the hunt management plan. Is this an action as defined (increase limits) or something 
different, e.g., split season and or season extension? Season management – are there 
opportunities to have a split season on the Refuge for bison? Having an open season during 
much of the fall after bison have been pushed off the Refuge by early harvest leads to 
unrealistic hunter expectations and lowers hunter satisfaction.  
 
Plow roads for north end access – This is mostly for retrieval roads; may take a dozer in some 
situations; if can get hunters out to the west parking area may be able to significantly increase 
harvest.  
 
Should over-the-snow vehicles be allowed for retrieval on Refuge roads? Late seasons will 
result in a need to either keep roads open or provide access using alternate vehicles. 
 
Hunter access easement on North NER – work with private landowners on the northeast corner 
of the Refuge to get access for hunters.  
 
Parking lot origination management – Maintain flexibility to use open and closed hunter access 
to parking lots to improve hunter distribution and success by encouraging animals onto the 
refuge. Not very effective in 2014; hunter number management may be more effective.   
 
Access to the north end of the NER is managed by GTNP in collaboration with the NER. The NER 
will maintain flexibility, in collaboration with GRNP, to manage hunter access on the north 
boundary of NER. 
 
Historically have not allowed hunters originating on FS lands to access the Refuge. This is likely 
not necessary. Would like to liberalize that to allow hunters to access the Refuge if they have a 
Refuge permit (allowing a person to go from an open hunt area on adjacent FS lands to a 
Refuge open hunt area). This may result in hunters camping on FS lands to access the Refuge.  
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Hazing— 
Haze from Grand Teton NP to open hunt areas – it is not consistent with NPS policy and 
believed not palatable to the public.  Discussed but not pursued.  
 
Refuge currently hazes bison north to or across the Gros Ventre River in July and early August. 
Could consider reducing or eliminating these efforts to keep animals on the Refuge and 
increase susceptibility to early-season harvest. Need to figure out a way to hold bison in the 
Pederson Management Unit of the Refuge; currently late-season irrigating to try and hold bison 
but it has not been effective. Include habitat management actions that may keep bison on the 
north side of the Refuge. 
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, is different in that the purpose of attracting and holding bison on the refuge would be 
to increase susceptibility of bison to harvest.  
 
Water sources on the east side of the NER would be improved to encourage bison use and 
potentially early season harvest. There are existing springs that have been improved in the 
past and these could potentially be improved more – how? Any more specificity that could be 
included?  
 
Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004) need to cite?). There is the potential for increased private lands 
conflict due to bison if winter feeding is reduced or eliminated on NER. For example, bison may 
move further south when feeding does not occur, increasing the potential for bison in Jackson. 
To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard 
will be installed on Elk Refuge Road at the boundary with East Broadway, and at the gate where 
the town accesses the municipal water wells. Any other private lands mitigation to be 
addressed here? 
 
Public education/outreach—Since there are three strategies in the elk table but currently only 
one in the bison table, these actions won’t copy over directly. Should we say that EO for bison 
will follow whatever is included in the elk strategy selected for implementation? If culling 
occurs EO will be necessary; the message for bison management will include some differences 
than that used for elk. Managing for bison as a component of the ecosystem, but needs to be 
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at a sustainable level. Currently it is not. Twice the reproductive rate. Population objective is 
fundamentally different – a population objective set based primarily on genetics while 
minimizing conflict. Just during the period of time to write the last plan bison population 
grew exponentially; also describe challenges faced to date with managing the population.   
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
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Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
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Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
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Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA will be considered outside the scope of this plan.  4 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 5 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 6 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 7 
agency cull (see below).  8 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 9 
not do it.  10 

 11 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 12 
conditions, and disease management in Jackson Hole remains after many years of study and 13 
debate. Determining an effective set of management actions to meet multiple and potentially 14 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 15 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 16 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 17 
articulated management actions and strategies, 3) a model, or competing models, describing 18 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 19 
response to management and allow estimation of the difference between the observed and 20 
predicted (from the model or models) system response. A fifth component, optimal decision 21 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 22 
through management experiments (management actions implemented to change the state of 23 
the system) occurs. In single-model AM projects the learning results in better estimates of the 24 
effects included in the model, i.e., there is less uncertainty about how the system will respond 25 
to management actions. In multiple-model AM projects learning occurs through the 26 
competition of models in the model set. Each model provides a representation of a competing 27 
idea (hypothesis) about how the system works. The model that best predicts system response 28 
to management provides support that the hypothesis it represents is a better description of the 29 
system than the other hypotheses, reducing uncertainty about the system being managed.    30 
 31 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 32 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 33 
(NER), provide further understanding of important limiting factors, and help guide management 34 
actions toward those that will have the most direct benefit to achieving stated goals and 35 
objectives. The Bison and Elk Management Plan (BEMP; USFWS 2007) provides goals, 36 
objectives, and strategies related to bison and elk population in the Jackson Hole area and 37 
within the NER. The AM plan is an extension of the BEMP, providing an adaptive management 38 
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framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is 1 
considered a step-down plan to the BEMP and utilizes the goals and objectives within the 2 
BEMP. Strategies from the BEMP were incorporated into additional strategies considered 3 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 4 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 5 
 6 
The BEMP contains four goals (Fig. 1) and twenty associated objectives (Appendix I). A two-7 
phase approach to reduce the number of animals on supplementary winter feed while 8 
achieving WGFD population objectives is outlined in the BEMP. The first phase sets initial 9 
population objectives at 5000 elk on winter feed and 500 bison. The second phase calls for 10 
bison and elk populations that are adaptively managed to “achieve desired conditions, with 11 
animals relying predominantly on native habitat and cultivated forage.” Desired conditions 12 
are defined by the measurable attributes and performance criteria established for some, but 13 
not all, objectives in the BEMP and Comprehensive Conservation Plan (CCP).  Summary of 14 
those that are relevant to phase 2 – need to decide as a group what those are, e.g., habitat 15 
(acres and condition of aspen, willow, and cottonwood), sex ratio, disease management 16 
(density or some other metric? measurable attributes are not provided for disease 17 
management in the BEMP).  18 
 19 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 20 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 21 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 22 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 23 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 24 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 25 
1st to July 1st’. Presumably the numbers given in the report represent the number present 26 
throughout the winter period, although this is not explicitly stated. It is important to note that 27 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 28 
immediate threat.  29 
 30 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 31 
1 objective from the existing BEMP (Fig. 1) (USFWS and NPS 2007). The JEH, which includes elk 32 
wintering on the NER, is within WGFD objective, while the JBH population is above objective. 33 
Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 34 
distribution of elk during winter, and 2) abundance of bison.   35 
 36 
 37 
 38 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Population of Interest 7 
A succinct and precise definition of the populations of interest is essential for developing 8 
models of system dynamics and appropriate monitoring, and determining if objectives are 9 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 10 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 11 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 12 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-13 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 14 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 15 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 16 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 17 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 18 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 19 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 20 
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of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 1 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 2 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 3 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-4 
up? 5 
 6 
Determining if the BEMP population objectives are being met requires periodic estimates of the 7 
populations of interest. There are two components to the population objectives that need to be 8 
considered — where animals are and when they are there.  The BEMP bison population 9 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 10 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 11 
specific than that for elk, the former being an annual post-hunt population objective and the 12 
latter being defined based on the number of animals on feed. This aspect of the elk objective 13 
increases the difficulty in estimating the population of interest due to movements of animals 14 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 15 
are on feed varies among years.   16 
 17 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. The Phase I objective of 5000 elk on feed is defined relative to elk-fed 34 
days as  35 
 36 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 37 
 38 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 1 
span was selected to maintain consistency with the data used in developing the BEMP. The 2 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 3 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 4 
(500 bison). This latter value provides an important historical perspective on winter feeding of 5 
bison and can assist in determining efficacy of management actions toward accomplishing the 6 
bison objective; the population objective (500 bison) will be the definitive number used for 7 
determining if Phase 1 objective is being met.  How does the EFD remedy the problem of the 8 
classification count not necessarily representing the peak count on feed, i.e., how has this 9 
fixed the problem outlined above. Need a sentence, or a few, outlining this. Draft a few 10 
sentences and share with the group. 11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 27 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 28 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 29 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 30 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 1 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 2 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 3 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 4 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 5 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 6 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 7 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 8 
during fall and winter, and biomass of forage produced during the previous growing season.  9 
 10 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–11 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 12 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 13 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 14 
increased forage production by approximately 10% compared to what would have been 15 
produced with precipitation alone. Estimation of forage biomass is done annually based on 16 
sampling at index sites. Index sites are selected subjectively each by year based on presence of 17 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas 18 
with significant green vegetation, and in years with adequate late summer/early fall 19 
precipitation, native dry grassland plant communities with basal green up.  20 
 21 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 22 
30 December to 28 February. Mean termination of winter feeding during this same period was 23 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 24 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 25 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 26 
occurred during the second week of January and first week of April, respectively (Table 1). This 27 
resulted in approximately 3 months of feeding each year.  28 
 29 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 30 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 31 
are provided parenthetically. 32 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 33 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 1 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 2 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 3 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 4 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 5 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 6 
continue regardless of the management strategy employed.  7 
 8 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 9 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 10 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 11 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 12 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 13 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  14 
 15 
Total harvest of the JEH was reduced over the last decade as the population objective was 16 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 17 
mid-December, with peak harvest in recent years occurring in late November to early 18 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 19 
per year during the NER hunt.  20 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 9 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 10 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 11 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 12 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 13 
wolves on the northern end of the Refuge may preclude the desired response of reduced 14 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 15 
could be reduced if elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 24 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 25 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 26 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 27 
especially of bison females.  These included a reduction in the bison female/calf license fee 28 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 29 
the once-in-a-lifetime restriction to a successful bison hunter to only those that successfully 30 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 31 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 32 
season.  33 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 9 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 10 
back to GTNP to protect forage for elk during the winter months.  11 
 12 
Within Wyoming Tribal translocation – not a viable option; bison cannot be transported alive 13 
outside of Teton County due to disease (brucellosis) issues. Considered but rejected for this 14 
reason. 15 
 16 
 17 



14 
 

 1 
National Elk Refuge 2 
Alternative management actions identified for meeting the NER winter elk population objective 3 
can be grouped into four categories, including 1) winter feeding management (both on and off 4 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 5 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 6 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 7 
that would be necessary to implement due to wintering elk dispersing onto private lands 8 
adjacent to the NER in response to other management actions taken. A fifth group of 9 
alternatives associated with increasing public awareness (including local elected officials, e.g., 10 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 11 
meeting. These actions represent acknowledgement that the current feeding program results in 12 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 13 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 14 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 15 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 16 
enforcement were included to allow proper accounting of projected costs associated with each 17 
management action strategy.   18 
 19 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 20 
management action strategies. Ongoing management actions that will be continued 21 
regardless of strategy selected are not included in the table; descriptions can be found in the 22 
‘Reference case’ description within the text. 23 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest  

  
X 
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Service 
Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
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 1 
Implementing a less conservative feeding program could result in very limited, or no, feeding 2 
given certain winter conditions. However, the criteria for a less conservative feeding program 3 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 4 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 5 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 6 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 7 
has been developed for non-emergency situations; a review of current rations and pellet 8 
composition would be necessary to adjust the program for emergency feeding.  9 
 10 
We could include the likelihood of a severe weather event through the winter to help predict 11 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 12 
provide an example from fire to work off of? 13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. A coordinated late season hunt to increase 27 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 28 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  29 
 30 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 31 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 32 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 33 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 34 
since signing of the BEMP indicates fertility control may be more tractable now than when it 35 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 36 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-37 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 38 
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treated in September. Much of the early research on this immunocontraceptive vaccine was for 1 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 2 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 3 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk (is this correct?). Opportunities exist for managed fire in certain areas, but opportunities for 22 
prescribed fire are limited. Fire treatments in lynx habitat would not be possible, therefore it 23 
would be necessary to determine if a conifer stand was suitable lynx habitat as based on tree 24 
cover. Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) 25 
have a 5% disturbance cap that would similarly preclude fire treatment. Areas mapped as 26 
wildland urban interface (WUI) are available for treatment, but treatments need to be defined 27 
as a fuels reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 33 
determine if/where revision is possible to include fire management for improving attractiveness 34 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 35 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  36 
 37 
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Private lands mitigation—Easements and leases have been proposed as a means to minimize 1 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 2 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 3 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 4 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 5 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 6 
are not a suitable solution due to the current level of development; may be an option in Buffalo 7 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 8 
include a statement that the individual would forfeit their right to make a depredation claim to 9 
WGFD.  10 
 11 
Non-traditional landuse mitigation would differ from that described above for traditional 12 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 13 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 14 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 15 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 16 
and golf courses is ongoing and will continue on an as-needed basis. 17 
 18 
Public education/outreach—Each partner agency will have the opportunity to become involved 19 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 20 
efforts will be undertaken regardless of the strategy selected. These efforts will include 21 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 22 
would be accomplished through local news releases and radio announcements, training for 23 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 24 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 25 
out in the BEMP will also be provided to the public through NER media outlets. County 26 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 27 
of the agencies’ efforts.  28 
 29 
Landowner EO would differ between those engaged in more traditional agricultural landuse 30 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 31 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 32 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 33 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 34 
with an individual that has built relationships and trust within the community. This would 35 
require a private lands biologist to work with private landowners in the area. The position could 36 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 37 
developments will focus more on meetings with homeowners’ associations, residential 38 
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developers, etc., to provide information regarding living with wildlife, wildlife management and 1 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 2 
and homeowner associations to convey the objectives and primary issues involved in managing 3 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 4 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  5 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 6 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 7 
disseminate information. This could be largely accomplished with existing staff.  8 
 9 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 10 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 11 
in achieving management actions on the ground, but also support changing public opinion in 12 
the local area through their personal interactions outside of work.  Regional office EO is 13 
essential in building the necessary support to obtain project resources and have support when 14 
controversies are elevated to their level.    15 
 16 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 17 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 18 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 19 
 20 
Monitoring—Draft once strategies are finalized. 21 
 22 
Enforcement—Draft once strategies are finalized. 23 
 24 
Contstraints 25 
Constraints that were identified for managing wintering elk population on the NER were diverse 26 
and included policy/regulatory, biological, social, and funding constraints, and combinations 27 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 28 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 29 
be identified in multiple groups; we largely identified constraints as belonging to a single group 30 
to simplify classification.  31 
 32 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 33 
population objective. 34 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
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Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
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The NER-focused strategy is based on altering distribution of elk using management actions 1 
centered primarily on the refuge. This strategy implements actions to make the refuge less 2 
attractive to wintering elk primarily through a less conservative winter feeding program and 3 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 4 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 5 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 6 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 7 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 8 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 9 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 10 
necessary due to the addition of the late-season hunt.  11 
 12 
Southern Herd Segment Management Strategy 13 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 14 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 15 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 16 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 17 
growth of the southern herd segments. Proposed actions include increasing harvest through 18 
the development of a hunter management program, a program that also helps address private 19 
lands mitigation. Targeted fertility control on summer range would also be considered, but 20 
would need to go through the proper approval process (i.e., WGFD Commission). This action 21 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 22 
landowners, would be undertaken; the former is due to the potential for fertility control and 23 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-24 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 25 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 26 
necessary due to the addition of the late-season hunt. 27 
 28 
Late Season Harvest Strategy 29 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 30 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 31 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 32 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 33 
closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 34 
through an environmental review process to allow hunter access into that area. Currently the 35 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 36 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 37 
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this strategy did not result in reaching the NER Phase I elk objective. An increase in 1 
enforcement would be necessary if this strategy was implemented.  2 
 3 
National Elk Refuge Strategy Consequences 4 
 5 
Considered but not included in the consequences table (covered in the EIS) – average annual 6 
private sector revenue; altered archeological resources; 7 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. Draft two strategies – one hunter-harvest focused and a second that includes 
culling in addition to hunter harvest.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change X 

  
Agency cull*   X 
Herd-wide fertility control* 

   
Increase NER hunter limits 

   
Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X 

 

Over-the-snow vehicle access on NER 
roads for carcass retrieval 

   

Hunter access easements (north NER) 
 

X 
 

Parking lot origination management 
 

X 
 

Hazing 
   

No change 
   

Reduce or eliminate summer hazing 
of bison off NER    

Habitat improvements 
   

No change X 
  

Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change 

   
Increase education and outreach 
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Monitoring 
   

No change 
   

Assess influence of commercial 
outfitters on hunter success    

Enforcement 
   

No change 
   

Increase 
   

 
Where should addressing the issue of bison in the Nowlin unit be captured?  There is not a 
clear solution to how to address the potential for bison to move into the sleigh-ride area. 
Hazing would be a short-term solution. What about a buffer (very conservative, e.g., 400 
yards) between bison and the sleigh? Check the BEMP for discussion of this issue. This 
information is captured in the reference case narrative but excluded from the strategies table 
(unless group decides otherwise). 
Question:  Does the BEMP address bison in the sleigh ride area? 

Social and Economic Impacts: Impacts on Recreational Opportunities; p. 463 

“The occasional or possibly common presence of bison in the sleigh ride touring area during 
periods of no supplemental feeding could increase visitor safety concerns.” 
 
Population management— 
Is there a conflict between guided hunters pursuing trophy bulls and non-guided hunters 
pursuing cows? Need to have credible information to move forward. Does this reduce the 
efficacy of cow harvest? 
 
Agency cull – Draft a few sentences that capture the idea that incorporating this as a possible 
action does not imply agency approval at this time. Share this with Tim to wordsmith and 
then with the broader group. We would need to go through NEPA for this; a cull on the Refuge 
to get to population objective (ideally January; likely would not be able to do this in a one-time 
cull, but build on hunter harvest with additional harvest through a cull). Would be a last resort 
to employ if hunter harvest could not get us to objective. Build a strategy around this and 
related actions? Harvest >240 bison in 2013. Would this have to occur before February 1st? 
There is currently a WGFD policy (elk only; bison have not been considered yet) that prevents 
hunting past January 31st for brucellosis concerns. WGFD can harvest animals between 
February 1st – 15th and the animals can be donated to food banks. After February 15th carcasses 
need to go to the landfill.   
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Herd-wide fertility control – Bison primarily occur on federal lands, so the action would trigger 
NEPA (unlike the proposed elk fertility control). Fertility control was considered and rejected in 
BEMP. Jack Ryan (APHIS) has been working on bison fertility control. Seems like this would have 
to occur on the feedline to be efficient and effective. Darts or oral? Need to gather more details 
on the current state of knowledge for this technique; does it work for bison? Tim will talk to Dr. 
Wood (WGFD veterinarian). This, and others that would trigger NEPA, may be considered 
outside the scope of this plan.  
 
Increase NER hunter limits – at saturation currently. Need to assess opportunities to increase 
number of hunters, which would need to occur through a season extension. Will be fine-tuned 
in the hunt management plan. Is this an action as defined (increase limits) or something 
different, e.g., split season and or season extension? Season management – are there 
opportunities to have a split season on the Refuge for bison? Having an open season during 
much of the fall after bison have been pushed off the Refuge by early harvest leads to 
unrealistic hunter expectations and lowers hunter satisfaction.  
 
Plow roads for north end access – This is mostly for retrieval roads; may take a dozer in some 
situations; if can get hunters out to the west parking area may be able to significantly increase 
harvest.  
 
Should over-the-snow vehicles be allowed for retrieval on Refuge roads? Late seasons will 
result in a need to either keep roads open or provide access using alternate vehicles. 
 
Hunter access easement on North NER – work with private landowners on the northeast corner 
of the Refuge to get access for hunters.  
 
Parking lot origination management – Maintain flexibility to use open and closed hunter access 
to parking lots to improve hunter distribution and success by encouraging animals onto the 
refuge. Not very effective in 2014; hunter number management may be more effective.   
 
Access to the north end of the NER is managed by GTNP in collaboration with the NER. The NER 
will maintain flexibility, in collaboration with GRNP, to manage hunter access on the north 
boundary of NER. 
 
Historically have not allowed hunters originating on FS lands to access the Refuge. This is likely 
not necessary. Would like to liberalize that to allow hunters to access the Refuge if they have a 
Refuge permit (allowing a person to go from an open hunt area on adjacent FS lands to a 
Refuge open hunt area). This may result in hunters camping on FS lands to access the Refuge.  
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Hazing— 
Haze from Grand Teton NP to open hunt areas – it is not consistent with NPS policy and 
believed not palatable to the public.  Discussed but not pursued.  
 
Refuge currently hazes bison north to or across the Gros Ventre River in July and early August. 
Could consider reducing or eliminating these efforts to keep animals on the Refuge and 
increase susceptibility to early-season harvest. Need to figure out a way to hold bison in the 
Pederson Management Unit of the Refuge; currently late-season irrigating to try and hold bison 
but it has not been effective. Include habitat management actions that may keep bison on the 
north side of the Refuge. 
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, is different in that the purpose of attracting and holding bison on the refuge would be 
to increase susceptibility of bison to harvest.  
 
Water sources on the east side of the NER would be improved to encourage bison use and 
potentially early season harvest. There are existing springs that have been improved in the 
past and these could potentially be improved more – how? Any more specificity that could be 
included?  
 
Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004) need to cite?). There is the potential for increased private lands 
conflict due to bison if winter feeding is reduced or eliminated on NER. For example, bison may 
move further south when feeding does not occur, increasing the potential for bison in Jackson. 
To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard 
will be installed on Elk Refuge Road at the boundary with East Broadway, and at the gate where 
the town accesses the municipal water wells. Any other private lands mitigation to be 
addressed here? 
 
Public education/outreach—Since there are three strategies in the elk table but currently only 
one in the bison table, these actions won’t copy over directly. Should we say that EO for bison 
will follow whatever is included in the elk strategy selected for implementation? If culling 
occurs EO will be necessary; the message for bison management will include some differences 
than that used for elk. Managing for bison as a component of the ecosystem, but needs to be 
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at a sustainable level. Currently it is not. Twice the reproductive rate. Population objective is 
fundamentally different – a population objective set based primarily on genetics while 
minimizing conflict. Just during the period of time to write the last plan bison population 
grew exponentially; also describe challenges faced to date with managing the population.   
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
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Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
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Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
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Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 
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5000 Elk 
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ while achieving 1) Wyoming 14 
Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd (JEH) and 2) 15 
an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. The first 16 
phase sets initial population objectives at 5000 elk on winter feed. The second phase calls for 17 
elk populations that are adaptively managed to “achieve desired conditions, with animals 18 
relying predominantly on native habitat and cultivated forage”. The bison population objective 19 
of 500 animals post-hunting season was determined based largely on maintaining genetic 20 
heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the second 21 
phase elk objective, the bison objective is independent of additional criteria defined as desired 22 
conditions.  23 
 24 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 25 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 26 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 27 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 28 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 29 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 30 
support. For example, forage production desired conditions are articulated in the Habitat 31 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 32 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 33 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 34 
significant component of the adaptive management plan is determining the number of 35 
wintering elk the NER can support while achieving the other desired conditions.  36 
 37 
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Accomplishing the objectives identified within the BEMP using management actions available to 1 
the NER, WGFD, GTNP, and Bridger-Teton National Forest (BTNF) is the intent of this plan. The 2 
working group created a problem statement to articulate the connection among the decision 3 
framework, objectives, actions, and predicted outcomes:   4 

 5 
The adaptive management plan identifies actions (include reference to BEMP) for 6 
progressively transitioning from winter feeding of elk and bison on the NER to greater 7 
reliance on free-standing forage while maintaining population and herd ratio objectives. The 8 
primary actions available to achieve BEMP objectives include the 1) timing of winter feeding, 9 
2) timing of hunting, and 3) harvest levels that can be implemented annually to encourage 10 
greater use of native range and cultivated free-standing forage. Management actions will 11 
incorporate those that simultaneously minimizing disease prevalence, maintain public 12 
support and minimizing comingling of elk and bison with cattle on private land.  13 
 14 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 15 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 16 
equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 17 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 18 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 19 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 20 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 21 
number present throughout the winter period, although this is not explicitly stated. It is 22 
important to note that elk use stored energy reserves during winter, so incurring a forage 23 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  24 
 25 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 26 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 27 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 28 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 29 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   30 
 31 
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 1 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 3 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 4 
manage …elk populations with animals relying predominantly on native habitat and 5 
cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 6 
elk herd (JEH). 7 
 8 
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 1 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 2 
phased approach to reducing the number of animals on feed, and the six considerations for 3 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 4 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 5 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 6 
consideration. 7 
 8 
Population of Interest 9 
A succinct and precise definition of the populations of interest is essential for developing 10 
models of system dynamics and appropriate monitoring, and determining if objectives are 11 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 12 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 13 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 14 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-15 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 16 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 17 
unit boundaries are determined by the WGFD and represent population boundaries where 18 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 19 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 20 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 21 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 1 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 2 
best to include a single figure that delineates the JEH and bison population. Eric has the 3 
shapefiles to update the figure. 4 
 5 
Determining if the BEMP population objectives are being met requires periodic estimates of the 6 
populations of interest. There are two components to the population objectives that need to be 7 
considered — where animals are and when they are there.  The BEMP bison population 8 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 9 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 10 
specific than that for elk, the former being an annual post-hunt population objective and the 11 
latter being defined based on the number of animals on feed. This aspect of the elk objective 12 
increases the difficulty in estimating the population of interest due to movements of animals 13 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 14 
are on feed varies among years.   15 
 16 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Development of Alternative Management Actions and Strategies 4 
Alternative management actions were identified during a meeting of stakeholders at the NER 5 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 6 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 7 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 8 
create management strategies, i.e., collections of actions that form complete and comparable 9 
alternatives (Gregory et al. 2012).  10 
 11 
Reference case—It is helpful to identify a reference alternative that captures the recent and 12 
ongoing management actions that have led to the current state of the system for comparing 13 
with new alternatives that are developed. Ongoing management actions include winter feeding, 14 
irrigation, harvest, and hazing.  15 
 16 
Big game population objectives in Wyoming are evaluated and updated at least every five 17 
years. Objectives represent the preferred number of animals during winter within a herd unit 18 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 19 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 20 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 21 
population objectives is obtained during public hearings. After the hearings the proposed 22 
population objectives are sent to the Wyoming Game and Fish Commission for review and 23 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 24 
big game population objective review and revision processes in the past for both the JEH and 25 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 26 
populations. 27 
 28 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 29 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 30 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 31 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 32 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 33 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 34 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 35 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 36 
and winter, and biomass of forage produced during the previous growing season.  37 
 38 
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Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–1 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 2 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 3 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 4 
approximately 3,600 acres has increased forage production by approximately 10% compared to 5 
what would have been produced with precipitation alone. Estimation of forage biomass is done 6 
annually based on sampling at index sites. Index sites are selected subjectively each year based 7 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 8 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 9 
fall precipitation, native dry grassland plant communities with basal green up.  10 
 11 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 12 
30 December to 28 February. Mean termination of winter feeding during this same period was 13 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 14 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 15 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 16 
occurred during the second week of January and first week of April, respectively (Table 1). This 17 
resulted in approximately 3 months of feeding each year.  18 
 19 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 20 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 21 
are provided parenthetically. 22 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 23 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 24 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 25 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 26 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 27 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 28 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 29 
continue regardless of the management strategy employed.  30 
 31 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 32 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 33 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 34 
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a ration adequate to ensure they do not move to elk feeding areas. This also influences 1 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 2 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  3 
 4 
Total harvest of the JEH was reduced over the last decade as the population objective was 5 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 6 
ends in mid-December, with peak harvest in recent years occurring in late November to early 7 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 8 
per year during the NER hunt.  9 

 10 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 11 
 12 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 13 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 14 
regardless of the management strategy employed.   15 
 16 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 17 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 18 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 19 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 20 
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and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 1 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 2 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 3 
wolves on the northern end of the Refuge may preclude the desired response of reduced 4 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 5 
could be reduced if elk use increased on the north end of the Refuge.  6 
 7 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 8 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 9 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 10 
private landowner to move livestock winter feeding operations off of a south facing slope that 11 
is a movement corridor for elk. Fencing three sides of the private land would separate the 12 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 13 
through spring has been successful in some situations for mitigating elk and bison presence in 14 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 15 
does not support fencing impermeable to wildlife. 16 
 17 
The outcome of the reference case described above for elk abundance and distribution during 18 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 19 
are provided, as are annual elk abundances as measured during the classification count. The 20 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 21 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 22 
 23 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 24 
classification counts, 2011–2013, relative to the current objective. 25 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 26 
  27 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 28 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 29 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 30 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 31 
hunting season with only occasional movements onto the NER until severe winter conditions 32 
occur. Given this situation, harvest management balances extending the hunt as late in January 33 
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as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 1 
makes this unpredictable, and results in the use of emergency bison season extensions or 2 
reductions. For example, an emergency extension of the season (no later than 31 January) 3 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 4 
Conversely, an emergency closure may be necessary if winter weather conditions require 5 
feeding to commence before the predetermined season end date. 6 
 7 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  8 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 9 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 10 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 12 
especially of bison females.  These included a reduction in the bison female/calf license fee 13 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 14 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 15 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 16 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 17 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 18 
due to brucellosis concerns.  19 
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 1 
 2 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the Refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-9 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 10 
forage for elk during the winter months. Hazing efforts in August cease within several days to 11 
weeks of the bison season in an effort to increase hunter harvest.  12 
 13 
National Elk Refuge 14 
Alternative management actions identified for meeting the NER winter elk population objective 15 
can be grouped into four categories, including 1) winter feeding management (both on and off 16 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 17 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 1 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 2 
that would be necessary to implement due to wintering elk dispersing onto private lands 3 
adjacent to the NER in response to other management actions taken. A fifth group of 4 
alternatives associated with increasing public awareness (including local elected officials, e.g., 5 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 6 
meeting. These actions represent acknowledgement that the current feeding program results in 7 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 8 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 9 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 10 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 11 
enforcement were included to allow proper accounting of projected costs associated with each 12 
management action strategy.   13 
 14 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 15 
management action strategies. Ongoing management actions that will be continued 16 
regardless of strategy selected are not included in the table; descriptions can be found in the 17 
‘Reference case’ description within the text. 18 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 15 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 16 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 1 
has been developed for non-emergency situations; a review of current rations and pellet 2 
composition would be necessary to adjust the program for emergency feeding.  3 
 4 
Population management—Hunter harvest is the primary tool employed for population 5 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 6 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 7 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 8 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 9 
need to be an increase in monitoring, e.g., hunter self-registration.         10 
 11 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 12 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 13 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 14 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 15 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 16 
declining herd segment of conservation concern. These proposed coordinated efforts would 17 
need to be approved by the Commission, BTNF, and GTNP.  18 
 19 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 20 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 21 
need approval by the WGFD Commission prior to the state undertaking fertility control on 22 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 23 
would occur during summer on private lands. Research completed since signing of the BEMP 24 
indicates fertility control may be more tractable now than when it was considered during 25 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 26 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 27 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 28 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 29 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 30 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 31 
eating animals that have been treated with GonaCon™. 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
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collaboration with homeowner associations to improve hunter access within residential 1 
developments. Many associations have covenants that exclude firearms, but archery may be an 2 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 3 
these areas.  4 
 5 
A hunter management program for Hunt Area 78 would coordinate private land access through 6 
a hunt manager as liaison to private landowners. This program would be modeled after similar 7 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    8 
 9 
Habitat improvements—Habitat improvements discussed so far have focused on fire 10 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 11 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 12 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 13 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 14 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 15 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 16 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 17 
reduction.  18 
 19 
There is potential to have fire management areas on the refuge, but the conflict with sage 20 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 21 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 22 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 23 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 24 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 25 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 26 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 27 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 28 
national forest lands are therefore opportunistic in nature. 29 
 30 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 31 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 32 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 33 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 34 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 35 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 36 
are not a suitable solution due to the current level of development; may be an option in Buffalo 37 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 38 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on private land summer range could also be 11 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 12 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 13 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 14 
potential for fertility control and the latter is for increasing awareness of landowners of the 15 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 16 
minimizing the potential impact of increased harvest on the migratory segments. Increased 17 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 



32 
 

6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 
our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
 
Models of System Dynamics 
 
Minimizing elk fed days on the NER will Four aspects of bison and elk management that need to 
be conceptualized (graphically) and formalized into models for linking objectives, management 
actions, outcomes and uncertainties – relationship between ungulate fed days and 1) winter 
conditions (SWE), 2) regional precipitation as a proxy for forage production (PHDI?), and 3) JEH 
population abundance; distribution of elk and bison as a function of 1) winter feeding and 2) 
hunt management; calf survival as a function of available forage at the start of feeding and 
winter severity; to Elk fed days model – early season winter conditions more influential on elk 
fed days, so using December 30th snow-water equivalent from Thumb Divide stations. 
December 30th was the earliest feeding start date 1995-2013. SNOTEL sites most relevant – 
Thumb Divide, Lewis Lake Divide, Two Ocean Plateau, and Gros Ventre Summit. Used data 
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starting with winter 2006 (feed season 2007) available forage monitoring. Used herbaceous 
forage production estimate on the NER as a predictor of EFD. Also used the JEH population 
estimate as a predictor of EFD. Currently only have data for years when feeding started at 300 
lbs ac1, so unable to estimate its effect on EFD. Moving forward will change the trigger as an 
experiment to encourage elk to not come to the NER for supplemental feed. This effort is 
intended to change the behavior of elk, so therefore there may be a lag in response. Elk 
demonstrate high fidelity to winter feed grounds; behavioral changes will therefore be slow to 
manifest in the population. For example, assume 1000 female elk in a population with survival = 
0.8 and feedground fidelity = 1. In three years there will be 512 females remaining that we 
assume will not respond to changes in feed start, leaving 488 new individuals that a behavioural 
response may manifest itself in.  
 
Models provide a simplified representation of the biological system being managed.  
 
The fundamental objective of the step-down adaptive management plan articulated in the 
BEMP Sustainable Populations goal will be realized by minimizing the number of bison and 
elk on feed while maintaining population objectives. Minimizing the number of animals on 
feed is intended to 1) change winter distribution of bison and elk as described in the BEMP 
and 2) minimize feedline congregation that increases the threat of disease transmission. The 
current distribution of bison and elk is at least partially the result of the behavioral response 
to feed at the NER, i.e., bison and elk have a learned behavior of immigrating to the NER 
during winter to receive feed. The influence of feeding on this behavior relative to other 
factors such as winter severity, regional forage production, and population abundance is 
currently unknown. Therefore, predicting the response .Achieving a distributional change of 
bison and elk will require Changes to winter feeding and Management actions that 
Minimizing bison and elk on feed at the NER will be undertaken to achieve winter 
distributionchange the behavioral response of accomplishing winter distribution of bison and 
elk as defined in the BEMP  by bison and elk If a primary means objective is to minimize the 
number of animals on feed and  we need to conceptualize the relationship between elk 
density, winter feeding. To do this I thought it would be easiest to define the proportion of 
Kcal in elk diets from feed as a function of elk density while accounting for standing forage. I 
created a figure to represent this; no feeding occurs at low densities of elk (<1 animal per 300 
lbs available forage), then asymptotically approaches all Kcals coming from feed as density 
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increases. We can change the threshold of when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
 



36 
 

Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
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Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 
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700 ac 
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 ≤ 2400 
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≥800 
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Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple, and potentially, 5 
competing objectives is the current need. In an effort to address this, an adaptive management 6 
(AM) approach is being undertaken (Walters 1986). There are four essential elements to an 7 
adaptive management approach: 1) well defined, and mutually agreed upon, objectives, 2) 8 
clearly articulated management actions and strategies, 3) a model, or competing models, 9 
describing the dynamics of the system being managed, and 4) a monitoring program to quantify 10 
system response to management, and importantly, allow estimation of the difference between 11 
the observed and predicted (from the model or models) system responses. A fifth component, 12 
optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ 13 
because learning through management experiments (management actions implemented to 14 
change the state of the system) occurs. In single-model AM projects the learning results in 15 
better estimates of the effects included in the model, i.e., there is less uncertainty about how 16 
the system will respond to management actions. In multiple-model AM projects learning occurs 17 
through the competition of models in the model set. Each model provides a representation of a 18 
competing idea (hypothesis) about how the system works. The model that best predicts system 19 
response to management provides support that the hypothesis it represents is a better 20 
description of the system than the other hypotheses, reducing uncertainty about the system 21 
being managed.    22 
 23 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 24 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 25 
(NER), provide further understanding of important limiting factors, and help guide management 26 
actions toward those that will have the most direct benefit to achieving stated goals and 27 
objectives. The Bison-Elk Management Plan (BEMP) provides goals, objectives, and strategies 28 
related to bison and elk populations in the Jackson Hole area and within the NER. The AM plan 29 
is an extension of the BEMP, providing an adaptive management framework to achieve the 30 
goals and objectives of the BEMP. Therefore, the AM plan is considered a step-down plan to the 31 
BEMP and utilizes the goals, objectives, and strategies found within the BEMP. The AM plan and 32 
associated efforts is an opportunity to collectively learn from ongoing work to manage elk and 33 
bison in the Jackson Hole area. 34 
 35 
Population of Interest 36 
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A succinct and precise definition of the populations of interest is essential for developing 1 
models of system dynamics and appropriate monitoring, and determining if objectives are 2 
being met. Bison  3 
 and elk populations of interest differ slightly in definition, as stated in the BEMP objectives. The 4 
bison objective is for the post-hunt population within the Jackson Hole area (the Jackson Bison 5 
Herd [JBH]), inclusive of the NER. Conversely, the elk population objective for the NER is specific 6 
to the number of animals on feed at the refuge, and is a sub-objective within the broader 7 
Jackson Elk Herd (JEH) (Fig. 1) post-hunt objective set by the Wyoming Game and Fish 8 
Commission. Elk herd unit boundaries are determined by the Wyoming Game and Fish 9 
Department (WGFD) and represent population boundaries where there is an estimated annual 10 
interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 65% of the 11 
JEH winters on the NER based on February classification counts (see below for definition of 12 
classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters 13 
on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD 14 
unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single 15 
figure that delineates the JEH and bison population; I emailed Kathryn Mellander (GTNP GIS 16 
manager) on 10/25 to see if she had a figure or shapefile of the Jackson bison herd’s range. 17 
Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-up? 18 
 19 
Determining if the BEMP population objectives are being met requires periodic estimates of the 20 
populations of interest. There are two components to the population objectives that need to be 21 
considered— – where animals are and when they are there.  The BEMP bison population 22 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 23 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 24 
specific than that for elk, the former being an annual post-hunt population objective and the 25 
latter being defined based on the number of animals on feed. This aspect of the elk objective 26 
increases the difficulty in estimating the population of interest due to movements of animals 27 
into and out of feedgrounds during winter feeding. Perhaps mMore importantly, the amount of 28 
time elk are on feed varies among years.   29 
 30 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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Classification counts (number of animals classified by sex and relative age) are a coordinated 1 
census effort of the JBH and JEH, collaboratively undertaken during early February by WGFD 2 
and the NER.  The counts are undertaken during a single survey day ? .  Elk and bison are 3 
enumerated by age and sex classes (calf, cow [includes yearlings], spike bull, and mature bull 4 
elk; calf, yearling cow, yearling bull, adult cow, and adult bull bison). 5 
 6 
While not explicitly stated, it was the assumption of the BEMP assumed  that annual 7 
classification counts  were to be used as the metric to determine if population objectives 8 
were being met, i.e., as a proxy for the number of elk on feed at the NER (is this statement 9 
problematic for us as we move to an elk-fed days metric[yes, we need to be careful about 10 
this.  See what happens with later text].  However, the classification count ?). Classification 11 
counts are a coordinated census of the JBH and JEH, collaboratively undertaken during early 12 
February by WGFD and the NER. These counts are undertaken during a single survey period and 13 
does not necessarily represent either the peak or cumulative abundance [what is cumulative 14 
abundance?] of bison or elk on feed??. Elk and bison are enumerated by age and sex classes 15 
(elk classes are calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, 16 
yearling cow, yearling bull, adult cow, adult bull), providing population class structure 17 
information as well as overall abundance. A 5-10% difference typically exists between the 18 
classification count estimate and the daily number of elk on feed during peak abundance.  , 19 
with pPeak elk abundance on the NER (during 2007–2013 period) usually occurrs ing from late 20 
February through the first week of March (USFWS unpublish. feedline data) (Fig. 2). Proposed 21 
changes to a less conservative feeding program (fewer elk fed—see Development of 22 
Alternative Management Actions and Strategies below) could increase the time is difference 23 
the classification count and the peak in feeding numbers, even causing , as well as result in 24 
initiation of feeding to begin on the NER well after (> 3 weeks ?) the classification count has 25 
been completed in some years. Lastly, the classification count may be replaced in the near 26 
future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for 27 
estimating elk abundance. The new survey methodology may not provide suitable NER-specific 28 
estimates of elk abundance for determining if refuge population objectives are being met. ?).  29 
 30 
Classification counts are a coordinated census of the JBH and JEH, collaboratively undertaken 31 
during early February by WGFD and the NER. 32 
 33 
Beyond logistical or methodological considerations, a single elk population estimate in time 34 
would not adequately capture the dynamic nature of elk abundance in relation to winter 35 
feeding on the NER. For example, 5000 elk on winter feed for three months would likely have a 36 
greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP does not 37 
provide an elk population objective defined by time, leaving it open for interpretation whether 38 
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the population objective was intended as a mean number of animals fed during winter, the 1 
maximum, or the cumulative number (?? again) of animals on feed. To address this issue and 2 
remain consistent while staying within the implied intent of with the BEMP, we chose elk-fed 3 
days (EFD—; the cumulative number of elk fed during a feeding season) will be used as the 4 
metric for determining if the elk population objective is being met. The Phase I objective of 5 
5000 elk on feed was re-will be defined in relative to elk-fed days as  6 
 7 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 8 
 9 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 10 
span was selected to maintain consistency with the BEMP and the data used in the plan’s 11 
[which plan, the BEMP or AMP??] development [vague, pls clarify]. The benchmark historical 12 
EFD value is then 320,000. Bison-fed days (BFD)This similarly can be similarly be calculated at 13 
31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective (500 14 
bison) into the equation above, giving us 31,500 bison-fed days (BFD). This latter value provides 15 
an important historical perspective on winter feeding of bison.  However, , but because the 16 
bison objective is not specific to animals on feed, it will not be used similarly to the EFD in 17 
determining progress toward reaching objective. [Once we can articulate, how does going to 18 
EFD remedy the problem of the classification count not necessarily representing the peak count 19 
on feed??]  20 
 21 
Can we define elk-fed days for the plan without triggering NEPA? I emailed Paul Santavy 22 
11/14 to get his input on this question. 23 
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 1 
Figure 2. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–2 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 3 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 4 
were conducted from feeding equipment.   5 
 6 
Limiting Factors 7 
Limiting factors are demographic components that limit population growth of a species. 8 
Identifying limiting factors, perceived and documented, help us better define existing 9 
uncertainty regarding drivers of elk and bison population and potential management actions, 10 
and monitoring to link the two together. In the current situation where management aims to 11 
reduce or limit a population to a specified objective, our understanding of limiting factors can 12 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 13 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 14 
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hunter harvest on adult females is a common approach to reduce elk populations. In this 1 
scenario, increased hunter harvest of adult females is the management action that could be 2 
employed to reduce a population to objective. This assumes population abundance is the issue 3 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 4 
management actions to alter animal distribution would be employed.  5 
 6 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 7 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 8 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 9 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 10 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 11 
result in localized concentrations of animals above stated objectives.   12 
 13 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 14 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 3) (USFWS and NPS 15 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 16 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 17 
elk during winter, and 2) abundance of bison.   18 
 19 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 20 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 21 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 22 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 23 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 24 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 25 
1st to July 1st’. Presumably the numbers given in the report represent the number present 26 
throughout the winter period, although this is not explicitly stated. It is important to note that 27 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 28 
immediate threat.  29 
 30 
 31 
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 1 
Figure 3. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Development of Alternative Management Actions and Strategies 7 
Alternative management actions were identified during a meeting of stakeholders at the NER 8 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 9 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 10 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 11 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 12 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  13 
 14 
Reference case—It is often helpful to identify a reference alternative that captures the recent 15 
and ongoing management actions that have led to the current state of the system for 16 
comparing with new alternatives that are developed. Ongoing management actions include 17 
winter feeding, irrigation, harvest, and hazing.  18 
 19 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 1 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 2 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 3 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 4 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 5 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 6 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 7 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 8 
during fall and winter, and biomass of forage produced during the previous growing season.   9 
 10 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–11 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 12 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 13 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 14 
increased forage production by approximately 10% compared to what would have been 15 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 16 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-17 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 18 
adequate late summer/early fall precipitation native dry grassland plant communities with 19 
basal green up.  20 
 21 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 22 
30 December to 28 February. Mean termination of winter feeding during this same period was 23 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 24 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 25 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 26 
occurred during the second week of January and first week of April, respectively (Table 1). This 27 
resulted in approximately 3 months of feeding each year.  28 
 29 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 30 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 31 
are provided parenthetically. 32 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 33 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 1 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 2 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 3 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 4 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 5 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 6 
continue regardless of the management strategy employed.  7 
 8 
Total harvest of the JEH was reduced over the last decade as the population objective was 9 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 10 
mid-December, with peak harvest in recent years occurring in late November to early 11 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 12 
per year during the NER hunt.  13 

 14 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 15 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 16 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 17 
regardless of the management strategy employed.   18 
 19 



11 
 

Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 1 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 2 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 3 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 4 
May reduce hazing in the spring to keep a small group on the refuge to increase harvest during 5 
the subsequent fall youth hunt. Look at harvest numbers from the late 80s – early 90s to see 6 
what level of harvest occurred on the refuge opening weekend – Steve C. recalls good harvest 7 
(~60 animal opening weekend?) on the refuge during those periods. Need to especially focus 8 
on the proportion of animals taken during that weekend from the total refuge harvest. Trade-9 
off between habitat condition and harvest opportunity. Would this simply add to the 10 
southern segment – should we delete?  11 
 12 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 13 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 14 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 15 
private landowner to move livestock winter feeding operations off of a south facing slope that 16 
is a movement corridor for elk. Fencing three sides of the private land would separate the 17 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 18 
through spring has been successful in some situations for mitigating elk and bison presence in 19 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 20 
does not support fencing impermeable to wildlife. 21 
 22 
The outcome of the reference case described above for elk abundance and distribution during 23 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 24 
are provided, as are annual elk abundances as measured during the classification count. The 25 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 26 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 27 
 28 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 29 
classification counts, 2011–2013, relative to the current objective. 30 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 31 
  32 
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Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 1 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 2 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 3 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 4 
hunting season with only occasional movements onto the NER until severe winter conditions 5 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 6 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 7 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 8 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 9 

 10 
 11 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  12 
 13 
Bison would likely occupy the refuge year-round without management intervention, but as a 14 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 15 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 16 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 17 
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late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 1 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 2 
back to GTNP to protect forage for elk during the winter months.  3 
 4 
National Elk Refuge 5 
Alternative management actions identified for meeting the NER winter elk population objective 6 
can be grouped into four categories, including 1) winter feeding management (both on and off 7 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 8 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 9 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 10 
that would be necessary to implement due to wintering elk dispersing onto private lands 11 
adjacent to the NER in response to other management actions taken. A fifth group of 12 
alternatives associated with increasing public awareness (including local elected officials, e.g., 13 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 14 
meeting. These actions represent acknowledgement that the current feeding program results in 15 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 16 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 17 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 18 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 19 
enforcement were included to allow proper accounting of projected costs associated with each 20 
management action strategy.   21 
 22 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 23 
management action strategies. Ongoing management actions that will be continued 24 
regardless of strategy selected are not included in the table; descriptions can be found in the 25 
‘Reference case’ description within the text. 26 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
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Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
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grassland plant communities without significant green vegetation and/or reducing the available 1 
forage threshold would result in a less conservative winter feeding program. Per capita ration 2 
levels would not change from the current level.   3 
 4 
Implementing a less conservative feeding program could result in very limited, or no, feeding 5 
given certain winter conditions. However, the criteria for a less conservative feeding program 6 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 7 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 8 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 9 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 10 
has been developed for non-emergency situations; a review of current rations and pellet 11 
composition would be necessary to adjust the program for emergency feeding.  12 
 13 
We could include the likelihood of a severe weather event through the winter to help predict 14 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 15 
provide an example from fire to work off of? 16 
 17 
Population management—Hunter harvest is the primary tool employed for population 18 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 19 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 20 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 21 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 22 
need to be an increase in monitoring, e.g., hunter self-registration.         23 
 24 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 25 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 26 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 27 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 28 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 29 
declining herd segment of conservation concern. A coordinated late season hunt to increase 30 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 31 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  32 
 33 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 34 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 35 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 36 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 37 
since signing of the BEMP indicates fertility control may be more tractable now than when it 38 
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was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 1 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-2 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 3 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 4 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 5 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 6 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 7 
 8 
Most of the observed increase in segment population has occurred in the largely non-migratory 9 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 10 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 11 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 12 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 13 
collaboration with homeowner associations to improve hunter access within residential 14 
developments. Many associations have covenants that exclude firearms, but archery may be an 15 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 16 
these areas.  17 
 18 
A hunter management program for Hunt Area 78 would coordinate private land access through 19 
a hunt manager as liaison to private landowners. This program would be modeled after similar 20 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    21 
 22 
Habitat improvements—Habitat improvements discussed so far have focused on fire 23 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 24 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 25 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 26 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 27 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 28 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 29 
need to be defined as a fuels reduction.  30 
 31 
There is potential to have fire management areas on the refuge, but the conflict with sage 32 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 33 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 34 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 35 
determine if/where revision is possible to include fire management for improving attractiveness 36 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 37 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  38 
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 1 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 2 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 3 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 4 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 5 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 6 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 7 
are not a suitable solution due to the current level of development; may be an option in Buffalo 8 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 9 
include a statement that the individual would forfeit their right to make a depredation claim to 10 
WGFD.  11 
 12 
Non-traditional landuse mitigation would differ from that described above for traditional 13 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 14 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 15 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 16 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 17 
and golf courses is ongoing and will continue on an as-needed basis. 18 
 19 
Public education/outreach—Each partner agency will have the opportunity to become involved 20 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 21 
efforts will be undertaken regardless of the strategy selected. These efforts will include 22 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 23 
would be accomplished through local news releases and radio announcements, training for 24 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 25 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 26 
out in the BEMP will also be provided to the public through NER media outlets. County 27 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 28 
of the agencies’ efforts.  29 
 30 
Landowner EO would differ between those engaged in more traditional agricultural landuse 31 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 32 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 33 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 34 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 35 
with an individual that has built relationships and trust within the community. This would 36 
require a private lands biologist to work with private landowners in the area. The position could 37 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 38 
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developments will focus more on meetings with homeowners’ associations, residential 1 
developers, etc., to provide information regarding living with wildlife, wildlife management and 2 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 3 
and homeowner associations to convey the objectives and primary issues involved in managing 4 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 5 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  6 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 7 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 8 
disseminate information. This could be largely accomplished with existing staff.  9 
 10 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 11 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 12 
in achieving management actions on the ground, but also support changing public opinion in 13 
the local area through their personal interactions outside of work.  Regional office EO is 14 
essential in building the necessary support to obtain project resources and have support when 15 
controversies are elevated to their level.    16 
 17 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 18 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 19 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 20 
 21 
Monitoring—Draft once strategies are finalized. 22 
 23 
Enforcement—Draft once strategies are finalized. 24 
 25 
Contstraints 26 
Constraints that were identified for managing wintering elk population on the NER were diverse 27 
and included policy/regulatory, biological, social, and funding constraints, and combinations 28 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 29 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 30 
be identified in multiple groups; we largely identified constraints as belonging to a single group 31 
to simplify classification.  32 
 33 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 34 
population objective. 35 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
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Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
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The NER-focused strategy is based on altering distribution of elk using management actions 1 
centered primarily on the refuge. This strategy implements actions to make the refuge less 2 
attractive to wintering elk primarily through a less conservative winter feeding program and 3 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 4 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 5 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 6 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 7 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 8 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 9 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 10 
necessary due to the addition of the late-season hunt.  11 
 12 
Southern Herd Segment Management Strategy 13 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 14 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 15 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 16 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 17 
growth of the southern herd segments. Proposed actions include increasing harvest through 18 
the development of a hunter management program, a program that also helps address private 19 
lands mitigation. Targeted fertility control on summer range would also be considered, but 20 
would need to go through the proper approval process (i.e., WGFD Commission). This action 21 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 22 
landowners, would be undertaken; the former is due to the potential for fertility control and 23 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-24 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 25 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 26 
necessary due to the addition of the late-season hunt. 27 
 28 
Late Season Harvest Strategy 29 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 30 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 31 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 32 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 33 
closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 34 
through an environmental review process to allow hunter access into that area. Currently the 35 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 36 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 37 
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this strategy did not result in reaching the NER Phase I elk objective. An increase in 1 
enforcement would be necessary if this strategy was implemented.  2 
 3 
National Elk Refuge Strategy Consequences 4 
 5 
Considered but not included in the consequences table (covered in the EIS) – average annual 6 
private sector revenue; altered archeological resources; 7 



22 
 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 

  
Reference 

Case 
Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach (EO) 
   No change 
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Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
 
Winter feeding management—Eric will email me the current feeding strategy for bison. Only 
goal of feeding bison is to feed them adequately so they can feed elk. Put this information in 
the reference case narrative but exclude from the strategies table (unless group decides 
otherwise). 
 
Population management—Removed ‘Grand Teton NP harvest’ because it was not in the BEMP 
and would therefore trigger NEPA.  
 
Tribal harvest: ‘approximately 5’ for ceremonial harvest, consistent with the BEMP. This is a 
very highly politicized issue and WGFD may not support an increase in this. State uses prior 
court case precedence (‘race horse’ case) to manage tribal take on unoccupied federal lands 
(e.g., FS, BLM). WGFD would likely not want to open this issue up again. Include in the 
reference case narrative, but exclude from the alternative actions table? Or include similar to 
revisiting JEH objective? 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
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county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
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The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 
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reimbursement 
Public education/outreach 

   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple, and potentially, 5 
competing objectives is the current need. In an effort to address this, an adaptive management 6 
(AM) approach is being undertaken (Walters 1986). There are four essential elements to an 7 
adaptive management approach: 1) well defined, and mutually agreed upon, objectives, 2) 8 
clearly articulated management actions and strategies, 3) a model, or competing models, 9 
describing the dynamics of the system being managed, and 4) a monitoring program to quantify 10 
system response to management, and importantly, allow estimation of the difference between 11 
the observed and predicted (from the model or models) system response. A fifth component, 12 
optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ 13 
because learning through management experiments (management actions implemented to 14 
change the state of the system) occurs. In single-model AM projects the learning results in 15 
better estimates of the effects included in the model, i.e., there is less uncertainty about how 16 
the system will respond to management actions. In multiple-model AM projects learning occurs 17 
through the competition of models in the model set. Each model provides a representation of a 18 
competing idea (hypothesis) about how the system works. The model that best predicts system 19 
response to management provides support that the hypothesis it represents is a better 20 
description of the system than the other hypotheses, reducing uncertainty about the system 21 
being managed.    22 
 23 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 24 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 25 
(NER), provide further understanding of important limiting factors, and help guide management 26 
actions toward those that will have the most direct benefit to achieving stated goals and 27 
objectives. The BEMP provides goals, objectives, and strategies related to bison and elk 28 
population in the Jackson Hole area and within the NER. The AM plan is an extension of the 29 
BEMP, providing an adaptive management framework to achieve the goals and objectives of 30 
the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the 31 
goals, objectives, and strategies found within the BEMP. The AM plan and associated efforts is 32 
an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 33 
Hole area. 34 
 35 
Population of Interest 36 
A succinct and precise definition of the populations of interest is essential for developing 37 
models of system dynamics and appropriate monitoring, and determining if objectives are 38 



2 
 

being met. Bison and elk populations of interest differ slightly in definition as stated in the 1 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 2 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 3 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-4 
objective within the broader Jackson Elk Herd (JEH) (Fig. 1) post-hunt objective set by the 5 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 6 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 7 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 8 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 9 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 10 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 11 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 12 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 13 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 14 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-15 
up? 16 
 17 
Determining if the BEMP population objectives are being met requires periodic estimates of the 18 
populations of interest. There are two components to the population objectives that need to be 19 
considered – where animals are and when they are there.  The BEMP bison population 20 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 21 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 22 
specific than that for elk, the former being an annual post-hunt population objective and the 23 
latter being defined based on the number of animals on feed. This aspect of the elk objective 24 
increases the difficulty in estimating the population of interest due to movements of animals 25 
into and out of feedgrounds during winter feeding. Perhaps more importantly, the amount of 26 
time elk are on feed varies among years.   27 
 28 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, it was the assumption of the BEMP that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, 2 
i.e., as a proxy for the number of elk on feed at the NER (is this statement problematic for us as 3 
we move to an elk-fed days metric?). Classification counts are a coordinated census of the JBH 4 
and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts 5 
are undertaken during a single survey period and do not represent either peak or cumulative 6 
abundance of bison or elk. Elk and bison are enumerated by age and sex classes (elk classes are 7 
calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, yearling cow, 8 
yearling bull, adult cow, adult bull), providing population class structure information as well as 9 
overall abundance. A 5-10% difference exists between the classification count estimate and the 10 
daily number of elk on feed during peak abundance, with peak elk abundance on the NER 11 
during 2007–2013 occurring late February through the first week of March (USFWS unpublish. 12 
feedline data) (Fig. 2). Proposed changes to a less conservative feeding program (see 13 
Development of Alternative Management Actions and Strategies below) could increase this 14 
difference, as well as result in initiation of feeding on the NER after the classification count has 15 
been completed in some years. Lastly, the classification count may be replaced in the near 16 
future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for 17 
estimating elk abundance. The new survey methodology may not provide suitable NER-specific 18 
estimates of elk abundance for determining if refuge population objectives are being met.  19 
 20 
Beyond logistical or methodological considerations, a single elk population estimate in time 21 
would not adequately capture the dynamic nature of elk abundance in relation to winter 22 
feeding on the NER. For example, 5000 elk on winter feed for three months would likely have a 23 
greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP does not 24 
provide an elk population objective defined by time, leaving it open for interpretation whether 25 
the population objective was intended as a mean, maximum, or cumulative number of animals 26 
on feed. To address this issue while staying within the implied intent of the BEMP, elk-fed days 27 
(EFD; the cumulative number of elk fed during a feeding season) will be used as the metric for 28 
determining if the elk population objective is being met. The Phase I objective of 5000 elk on 29 
feed will be defined relative to elk-fed days as  30 
 31 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 32 
 33 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 34 
span was selected to maintain consistency with the BEMP and the data used in the plan’s 35 
development. The benchmark historical EFD value is then 320,000. This similarly can be 36 
calculated for bison using d = 63 days (SD = 22) and substituting the population objective (500 37 
bison) into the equation above, giving us 31,500 bison-fed days (BFD). This latter value provides 38 



5 
 

an important historical perspective on winter feeding of bison, but because the bison objective 1 
is not specific to animals on feed, it will not be used similar to the EFD in determining progress 2 
toward reaching objective.   3 
Can we define elk-fed days for the plan without triggering NEPA? I emailed Paul Santavy 4 
11/14 to get his input on this question. 5 

 6 
Figure 2. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–7 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 8 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 9 
were conducted from feeding equipment.   10 
 11 
Limiting Factors 12 
Limiting factors are demographic components that limit population growth of a species. 13 
Identifying limiting factors, perceived and documented, help us better define existing 14 
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uncertainty regarding drivers of elk and bison population and potential management actions, 1 
and monitoring to link the two together. In the current situation where management aims to 2 
reduce or limit a population to a specified objective, our understanding of limiting factors can 3 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 4 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 5 
hunter harvest on adult females is a common approach to reduce elk populations. In this 6 
scenario, increased hunter harvest of adult females is the management action that could be 7 
employed to reduce a population to objective. This assumes population abundance is the issue 8 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 9 
management actions to alter animal distribution would be employed.  10 
 11 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 12 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 13 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 14 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 15 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 16 
result in localized concentrations of animals above stated objectives.   17 
 18 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 19 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 3) (USFWS and NPS 20 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 21 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 22 
elk during winter, and 2) abundance of bison.   23 
 24 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 25 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 26 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 27 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 28 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 29 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 30 
1st to July 1st’. Presumably the numbers given in the report represent the number present 31 
throughout the winter period, although this is not explicitly stated. It is important to note that 32 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 33 
immediate threat.  34 
 35 
 36 
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 1 
Figure 3. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Development of Alternative Management Actions and Strategies 7 
Alternative management actions were identified during a meeting of stakeholders at the NER 8 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 9 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 10 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 11 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 12 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  13 
 14 
Reference case—It is often helpful to identify a reference alternative that captures the recent 15 
and ongoing management actions that have led to the current state of the system for 16 
comparing with new alternatives that are developed. Ongoing management actions include 17 
winter feeding, irrigation, harvest, and hazing.  18 
 19 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 1 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 2 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 3 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 4 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 5 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 6 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 7 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 8 
during fall and winter, and biomass of forage produced during the previous growing season. 9 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 10 
resources, so the typical strategy is to keep bison at the northernmost feedground (McBride) by 11 
feeding them prior to feeding elk. Bison are fed separate from elk and are given a ration 12 
adequate to ensure they do not move to elk feeding areas.    13 
 14 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–15 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 16 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 17 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 18 
increased forage production by approximately 10% compared to what would have been 19 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 20 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-21 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 22 
adequate late summer/early fall precipitation native dry grassland plant communities with 23 
basal green up.  24 
 25 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 26 
30 December to 28 February. Mean termination of winter feeding during this same period was 27 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 28 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 29 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 30 
occurred during the second week of January and first week of April, respectively (Table 1). This 31 
resulted in approximately 3 months of feeding each year.  32 
 33 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 34 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 35 
are provided parenthetically. 36 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
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Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 1 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 2 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 3 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 4 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 5 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 6 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 7 
continue regardless of the management strategy employed.  8 
 9 
Total harvest of the JEH was reduced over the last decade as the population objective was 10 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 11 
mid-December, with peak harvest in recent years occurring in late November to early 12 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 13 
per year during the NER hunt.  14 

 15 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 16 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 1 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 2 
regardless of the management strategy employed.   3 
 4 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 5 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 6 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 7 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 8 
May reduce hazing in the spring to keep a small group on the refuge to increase harvest during 9 
the subsequent fall youth hunt. Look at harvest numbers from the late 80s – early 90s to see 10 
what level of harvest occurred on the refuge opening weekend – Steve C. recalls good harvest 11 
(~60 animal opening weekend?) on the refuge during those periods. Need to especially focus 12 
on the proportion of animals taken during that weekend from the total refuge harvest. Trade-13 
off between habitat condition and harvest opportunity. Would this simply add to the 14 
southern segment – should we delete?  15 
 16 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 17 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 18 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 19 
private landowner to move livestock winter feeding operations off of a south facing slope that 20 
is a movement corridor for elk. Fencing three sides of the private land would separate the 21 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 22 
through spring has been successful in some situations for mitigating elk and bison presence in 23 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 24 
does not support fencing impermeable to wildlife. 25 
 26 
The outcome of the reference case described above for elk abundance and distribution during 27 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 28 
are provided, as are annual elk abundances as measured during the classification count. The 29 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 30 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 31 
 32 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 33 
classification counts, 2011–2013, relative to the current objective. 34 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
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Total 11,000 11,503 11,519 11,051 11,357 
*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 1 
  2 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 3 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 4 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 5 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 6 
hunting season with only occasional movements onto the NER until severe winter conditions 7 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 8 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 9 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 10 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 

 12 
 13 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  14 
 15 
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Bison would likely occupy the refuge year-round without management intervention, but as a 1 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 2 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 3 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 4 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 5 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 6 
back to GTNP to protect forage for elk during the winter months.  7 
 8 
National Elk Refuge 9 
Alternative management actions identified for meeting the NER winter elk population objective 10 
can be grouped into four categories, including 1) winter feeding management (both on and off 11 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 12 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 13 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 14 
that would be necessary to implement due to wintering elk dispersing onto private lands 15 
adjacent to the NER in response to other management actions taken. A fifth group of 16 
alternatives associated with increasing public awareness (including local elected officials, e.g., 17 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 18 
meeting. These actions represent acknowledgement that the current feeding program results in 19 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 20 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 21 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 22 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 23 
enforcement were included to allow proper accounting of projected costs associated with each 24 
management action strategy.   25 
 26 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 27 
management action strategies. Ongoing management actions that will be continued 28 
regardless of strategy selected are not included in the table; descriptions can be found in the 29 
‘Reference case’ description within the text. 30 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
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Increase harvest objectives in Hunt 
Areas 77 & 78  

 
X 

 Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
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initiated each year based on a series of factors, including the amount of forage on the NER, 1 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 2 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 3 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 4 
grassland plant communities without significant green vegetation and/or reducing the available 5 
forage threshold would result in a less conservative winter feeding program. Per capita ration 6 
levels would not change from the current level.   7 
 8 
Implementing a less conservative feeding program could result in very limited, or no, feeding 9 
given certain winter conditions. However, the criteria for a less conservative feeding program 10 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 11 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 12 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 13 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 14 
has been developed for non-emergency situations; a review of current rations and pellet 15 
composition would be necessary to adjust the program for emergency feeding.  16 
 17 
We could include the likelihood of a severe weather event through the winter to help predict 18 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 19 
provide an example from fire to work off of? 20 
 21 
Population management—Hunter harvest is the primary tool employed for population 22 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 23 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 24 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 25 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 26 
need to be an increase in monitoring, e.g., hunter self-registration.         27 
 28 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 29 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 30 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 31 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 32 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 33 
declining herd segment of conservation concern. A coordinated late season hunt to increase 34 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 35 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  36 
 37 
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Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 1 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 2 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 3 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 4 
since signing of the BEMP indicates fertility control may be more tractable now than when it 5 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 6 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-7 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 8 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 9 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 10 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 11 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 12 
 13 
Most of the observed increase in segment population has occurred in the largely non-migratory 14 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 15 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 16 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 17 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 18 
collaboration with homeowner associations to improve hunter access within residential 19 
developments. Many associations have covenants that exclude firearms, but archery may be an 20 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 21 
these areas.  22 
 23 
A hunter management program for Hunt Area 78 would coordinate private land access through 24 
a hunt manager as liaison to private landowners. This program would be modeled after similar 25 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    26 
 27 
Habitat improvements—Habitat improvements discussed so far have focused on fire 28 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 29 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 30 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 31 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 32 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 33 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 34 
need to be defined as a fuels reduction.  35 
 36 
There is potential to have fire management areas on the refuge, but the conflict with sage 37 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 38 
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would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 1 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 2 
determine if/where revision is possible to include fire management for improving attractiveness 3 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 4 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  5 
 6 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 7 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 8 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 9 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 10 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 11 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 12 
are not a suitable solution due to the current level of development; may be an option in Buffalo 13 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 14 
include a statement that the individual would forfeit their right to make a depredation claim to 15 
WGFD.  16 
 17 
Non-traditional landuse mitigation would differ from that described above for traditional 18 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 19 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 20 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 21 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 22 
and golf courses is ongoing and will continue on an as-needed basis. 23 
 24 
Public education/outreach—Each partner agency will have the opportunity to become involved 25 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 26 
efforts will be undertaken regardless of the strategy selected. These efforts will include 27 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 28 
would be accomplished through local news releases and radio announcements, training for 29 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 30 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 31 
out in the BEMP will also be provided to the public through NER media outlets. County 32 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 33 
of the agencies’ efforts.  34 
 35 
Landowner EO would differ between those engaged in more traditional agricultural landuse 36 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 37 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 38 
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decision.  It is not expected that ranchers would respond to an article in the paper, news story 1 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 2 
with an individual that has built relationships and trust within the community. This would 3 
require a private lands biologist to work with private landowners in the area. The position could 4 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 5 
developments will focus more on meetings with homeowners’ associations, residential 6 
developers, etc., to provide information regarding living with wildlife, wildlife management and 7 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 8 
and homeowner associations to convey the objectives and primary issues involved in managing 9 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 10 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  11 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 12 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 13 
disseminate information. This could be largely accomplished with existing staff.  14 
 15 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 16 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 17 
in achieving management actions on the ground, but also support changing public opinion in 18 
the local area through their personal interactions outside of work.  Regional office EO is 19 
essential in building the necessary support to obtain project resources and have support when 20 
controversies are elevated to their level.    21 
 22 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 23 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 24 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 25 
 26 
Monitoring—Draft once strategies are finalized. 27 
 28 
Enforcement—Draft once strategies are finalized. 29 
 30 
Contstraints 31 
Constraints that were identified for managing wintering elk population on the NER were diverse 32 
and included policy/regulatory, biological, social, and funding constraints, and combinations 33 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 34 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 35 
be identified in multiple groups; we largely identified constraints as belonging to a single group 36 
to simplify classification.  37 
 38 
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Table 4. Management constraints identified for the National Elk Refuge wintering elk 1 
population objective. 2 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 3 
National Elk Refuge Strategy Narratives 4 
Management action strategies were divided into themes based on the focus of the grouped 5 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 6 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 7 
Segment Management strategy is a set of actions intended to reduce the number, and 8 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 9 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 10 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 11 
outlined below. Several actions were identified as necessary to continue, or implement, 12 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 13 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 14 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 15 
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GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 1 
2) Fire management on NER and adjacent public land, 3) increased public education and 2 
outreach, and 4) increased WGFD Commission education and outreach. 3 
   4 
National Elk Refuge-Focused Strategy 5 
The NER-focused strategy is based on altering distribution of elk using management actions 6 
centered primarily on the refuge. This strategy implements actions to make the refuge less 7 
attractive to wintering elk primarily through a less conservative winter feeding program and 8 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 9 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 10 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 11 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 12 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 13 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 14 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 15 
necessary due to the addition of the late-season hunt.  16 
 17 
Southern Herd Segment Management Strategy 18 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 19 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 20 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 21 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 22 
growth of the southern herd segments. Proposed actions include increasing harvest through 23 
the development of a hunter management program, a program that also helps address private 24 
lands mitigation. Targeted fertility control on summer range would also be considered, but 25 
would need to go through the proper approval process (i.e., WGFD Commission). This action 26 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 27 
landowners, would be undertaken; the former is due to the potential for fertility control and 28 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-29 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 30 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 31 
necessary due to the addition of the late-season hunt. 32 
 33 
Late Season Harvest Strategy 34 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 35 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 36 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 37 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 38 
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closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 1 
through an environmental review process to allow hunter access into that area. Currently the 2 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 3 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 4 
this strategy did not result in reaching the NER Phase I elk objective. An increase in 5 
enforcement would be necessary if this strategy was implemented.  6 
 7 
National Elk Refuge Strategy Consequences 8 
 9 
Considered but not included in the consequences table (covered in the EIS) – average annual 10 
private sector revenue; altered archeological resources; 11 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 

  
Reference 

Case 
Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach (EO) 
   No change 
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Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
 
Winter feeding management—Eric will email me the current feeding strategy for bison. Only 
goal of feeding bison is to feed them adequately so they can feed elk. Put this information in 
the reference case narrative but exclude from the strategies table (unless group decides 
otherwise). 
 
Population management—Removed ‘Grand Teton NP harvest’ because it was not in the BEMP 
and would therefore trigger NEPA.  
 
Tribal harvest: ‘approximately 5’ for ceremonial harvest, consistent with the BEMP. This is a 
very highly politicized issue and WGFD may not support an increase in this. State uses prior 
court case precedence (‘race horse’ case) to manage tribal take on unoccupied federal lands 
(e.g., FS, BLM). WGFD would likely not want to open this issue up again. Include in the 
reference case narrative, but exclude from the alternative actions table? Or include similar to 
revisiting JEH objective? 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
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county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
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The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 
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reimbursement 
Public education/outreach 

   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA will be considered outside the scope of this plan.  4 
 5 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat 6 
conditions, and disease management in Jackson Hole remains after many years of study and 7 
debate. Determining an effective set of management actions to meet multiple, and potentially, 8 
competing objectives is the current need. In an effort to address this, an adaptive management 9 
(AM) approach is being undertaken (Walters 1986). There are four essential elements to an 10 
adaptive management approach: 1) well defined, and mutually agreed upon, objectives, 2) 11 
clearly articulated management actions and strategies, 3) a model, or competing models, 12 
describing the dynamics of the system being managed, and 4) a monitoring program to quantify 13 
system response to management, and importantly, allow estimation of the difference between 14 
the observed and predicted (from the model or models) system response. A fifth component, 15 
optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ 16 
because learning through management experiments (management actions implemented to 17 
change the state of the system) occurs. In single-model AM projects the learning results in 18 
better estimates of the effects included in the model, i.e., there is less uncertainty about how 19 
the system will respond to management actions. In multiple-model AM projects learning occurs 20 
through the competition of models in the model set. Each model provides a representation of a 21 
competing idea (hypothesis) about how the system works. The model that best predicts system 22 
response to management provides support that the hypothesis it represents is a better 23 
description of the system than the other hypotheses, reducing uncertainty about the system 24 
being managed.    25 
 26 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 27 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 28 
(NER), provide further understanding of important limiting factors, and help guide management 29 
actions toward those that will have the most direct benefit to achieving stated goals and 30 
objectives. The BEMP provides goals, objectives, and strategies related to bison and elk 31 
population in the Jackson Hole area and within the NER. The AM plan is an extension of the 32 
BEMP, providing an adaptive management framework to achieve the goals and objectives of 33 
the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the 34 
goals, objectives, and strategies found within the BEMP. The AM plan and associated efforts is 35 
an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 36 
Hole area. 37 
 38 
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Population of Interest 1 
A succinct and precise definition of the populations of interest is essential for developing 2 
models of system dynamics and appropriate monitoring, and determining if objectives are 3 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 4 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 5 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 6 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-7 
objective within the broader Jackson Elk Herd (JEH) (Fig. 1) post-hunt objective set by the 8 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 9 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 10 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 11 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 12 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 13 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 14 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 15 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 16 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 17 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-18 
up? 19 
 20 
Determining if the BEMP population objectives are being met requires periodic estimates of the 21 
populations of interest. There are two components to the population objectives that need to be 22 
considered – where animals are and when they are there.  The BEMP bison population 23 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 24 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 25 
specific than that for elk, the former being an annual post-hunt population objective and the 26 
latter being defined based on the number of animals on feed. This aspect of the elk objective 27 
increases the difficulty in estimating the population of interest due to movements of animals 28 
into and out of feedgrounds during winter feeding. Perhaps more importantly, the amount of 29 
time elk are on feed varies among years.   30 
 31 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, it was the assumption of the BEMP that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, 2 
i.e., as a proxy for the number of elk on feed at the NER (is this statement problematic for us as 3 
we move to an elk-fed days metric?). Classification counts are a coordinated census of the JBH 4 
and JEH, collaboratively undertaken during early February by WGFD and the NER. These counts 5 
are undertaken during a single survey period and do not represent either peak or cumulative 6 
abundance of bison or elk. Elk and bison are enumerated by age and sex classes (elk classes are 7 
calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, yearling cow, 8 
yearling bull, adult cow, adult bull), providing population class structure information as well as 9 
overall abundance. A 5-10% difference exists between the classification count estimate and the 10 
daily number of elk on feed during peak abundance, with peak elk abundance on the NER 11 
during 2007–2013 occurring late February through the first week of March (USFWS unpublish. 12 
feedline data) (Fig. 2). Proposed changes to a less conservative feeding program (see 13 
Development of Alternative Management Actions and Strategies below) could increase this 14 
difference, as well as result in initiation of feeding on the NER after the classification count has 15 
been completed in some years. Lastly, the classification count may be replaced in the near 16 
future by survey (i.e., not a census) methodology used elsewhere in the state by WGFD for 17 
estimating elk abundance. The new survey methodology may not provide suitable NER-specific 18 
estimates of elk abundance for determining if refuge population objectives are being met.  19 
 20 
Beyond logistical or methodological considerations, a single elk population estimate in time 21 
would not adequately capture the dynamic nature of elk abundance in relation to winter 22 
feeding on the NER. For example, 5000 elk on winter feed for three months would likely have a 23 
greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP does not 24 
provide an elk population objective defined by time, leaving it open for interpretation whether 25 
the population objective was intended as a mean, maximum, or cumulative number of animals 26 
on feed. To address this issue while staying within the implied intent of the BEMP, elk-fed days 27 
(EFD; the cumulative number of elk fed during a feeding season) will be used as the metric for 28 
determining if the elk population objective is being met. The Phase I objective of 5000 elk on 29 
feed will be defined relative to elk-fed days as  30 
 31 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 32 
 33 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 34 
span was selected to maintain consistency with the BEMP and the data used in the plan’s 35 
development. The benchmark historical EFD value is then 320,000. This similarly can be 36 
calculated for bison using d = 63 days (SD = 22) and substituting the population objective (500 37 
bison) into the equation above, giving us 31,500 bison-fed days (BFD). This latter value provides 38 
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an important historical perspective on winter feeding of bison, but because the bison objective 1 
is not specific to animals on feed, it will not be used similar to the EFD in determining progress 2 
toward reaching objective.  Need to change this last sentence – we’ll use the BFD for gauging 3 
progress relative to historic feeding of bison; the population objective (500) will continue to 4 
be the definitive number used for determining if phase 1 objective is being met.  5 
Can we define elk-fed days for the plan without triggering NEPA? I emailed Paul Santavy 6 
11/14 to get his input on this question. 7 

 8 
Figure 2. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–9 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 10 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 11 
were conducted from feeding equipment.   12 
 13 
Limiting Factors 14 



6 
 

Limiting factors are demographic components that limit population growth of a species. 1 
Identifying limiting factors, perceived and documented, help us better define existing 2 
uncertainty regarding drivers of elk and bison population and potential management actions, 3 
and monitoring to link the two together. In the current situation where management aims to 4 
reduce or limit a population to a specified objective, our understanding of limiting factors can 5 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 6 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 7 
hunter harvest on adult females is a common approach to reduce elk populations. In this 8 
scenario, increased hunter harvest of adult females is the management action that could be 9 
employed to reduce a population to objective. This assumes population abundance is the issue 10 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 11 
management actions to alter animal distribution would be employed.  12 
 13 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 14 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 15 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 16 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 17 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 18 
result in localized concentrations of animals above stated objectives.   19 
 20 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 21 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 3) (USFWS and NPS 22 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 23 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 24 
elk during winter, and 2) abundance of bison.   25 
 26 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 27 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 28 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 29 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 30 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 31 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 32 
1st to July 1st’. Presumably the numbers given in the report represent the number present 33 
throughout the winter period, although this is not explicitly stated. It is important to note that 34 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 35 
immediate threat.  36 
 37 
 38 
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 1 
Figure 3. Hierarchical relationship among the vision, fundamental objectives and Phase 1 2 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 3 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 4 
herd (JEH). 5 
 6 
Development of Alternative Management Actions and Strategies 7 
Alternative management actions were identified during a meeting of stakeholders at the NER 8 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 9 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 10 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 11 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 12 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  13 
 14 
Reference case—It is often helpful to identify a reference alternative that captures the recent 15 
and ongoing management actions that have led to the current state of the system for 16 
comparing with new alternatives that are developed. Ongoing management actions include 17 
winter feeding, irrigation, harvest, and hazing.  18 
 19 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 1 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 2 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 3 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 4 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 5 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 6 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 7 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 8 
during fall and winter, and biomass of forage produced during the previous growing season. 9 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 10 
resources, so the typical strategy is to keep bison at the northernmost feedground (McBride) by 11 
feeding them prior to feeding elk. Bison are fed separate from elk and are given a ration 12 
adequate to ensure they do not move to elk feeding areas.    13 
 14 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–15 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 16 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 17 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 18 
increased forage production by approximately 10% compared to what would have been 19 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 20 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-21 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 22 
adequate late summer/early fall precipitation native dry grassland plant communities with 23 
basal green up.  24 
 25 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 26 
30 December to 28 February. Mean termination of winter feeding during this same period was 27 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 28 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 29 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 30 
occurred during the second week of January and first week of April, respectively (Table 1). This 31 
resulted in approximately 3 months of feeding each year.  32 
 33 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 34 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 35 
are provided parenthetically. 36 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
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Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 1 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 2 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 3 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 4 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 5 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 6 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 7 
continue regardless of the management strategy employed.  8 
 9 
Total harvest of the JEH was reduced over the last decade as the population objective was 10 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 11 
mid-December, with peak harvest in recent years occurring in late November to early 12 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 13 
per year during the NER hunt.  14 

 15 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 16 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 1 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 2 
regardless of the management strategy employed.   3 
 4 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 5 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 6 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 7 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 8 
May reduce hazing in the spring to keep a small group on the refuge to increase harvest during 9 
the subsequent fall youth hunt. Look at harvest numbers from the late 80s – early 90s to see 10 
what level of harvest occurred on the refuge opening weekend – Steve C. recalls good harvest 11 
(~60 animal opening weekend?) on the refuge during those periods. Need to especially focus 12 
on the proportion of animals taken during that weekend from the total refuge harvest. Trade-13 
off between habitat condition and harvest opportunity. Would this simply add to the 14 
southern segment – should we delete?  15 
 16 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 17 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 18 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 19 
private landowner to move livestock winter feeding operations off of a south facing slope that 20 
is a movement corridor for elk. Fencing three sides of the private land would separate the 21 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 22 
through spring has been successful in some situations for mitigating elk and bison presence in 23 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 24 
does not support fencing impermeable to wildlife. 25 
 26 
The outcome of the reference case described above for elk abundance and distribution during 27 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 28 
are provided, as are annual elk abundances as measured during the classification count. The 29 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 30 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 31 
 32 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 33 
classification counts, 2011–2013, relative to the current objective. 34 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
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Total 11,000 11,503 11,519 11,051 11,357 
*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 1 
  2 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 3 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 4 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 5 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 6 
hunting season with only occasional movements onto the NER until severe winter conditions 7 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 8 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 9 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 10 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 11 

 12 
 13 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  14 
 15 
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Bison would likely occupy the refuge year-round without management intervention, but as a 1 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 2 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 3 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 4 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 5 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 6 
back to GTNP to protect forage for elk during the winter months.  7 
 8 
National Elk Refuge 9 
Alternative management actions identified for meeting the NER winter elk population objective 10 
can be grouped into four categories, including 1) winter feeding management (both on and off 11 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 12 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 13 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 14 
that would be necessary to implement due to wintering elk dispersing onto private lands 15 
adjacent to the NER in response to other management actions taken. A fifth group of 16 
alternatives associated with increasing public awareness (including local elected officials, e.g., 17 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 18 
meeting. These actions represent acknowledgement that the current feeding program results in 19 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 20 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 21 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 22 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 23 
enforcement were included to allow proper accounting of projected costs associated with each 24 
management action strategy.   25 
 26 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 27 
management action strategies. Ongoing management actions that will be continued 28 
regardless of strategy selected are not included in the table; descriptions can be found in the 29 
‘Reference case’ description within the text. 30 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
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Increase harvest objectives in Hunt 
Areas 77 & 78  

 
X 

 Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
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initiated each year based on a series of factors, including the amount of forage on the NER, 1 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 2 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 3 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 4 
grassland plant communities without significant green vegetation and/or reducing the available 5 
forage threshold would result in a less conservative winter feeding program. Per capita ration 6 
levels would not change from the current level.   7 
 8 
Implementing a less conservative feeding program could result in very limited, or no, feeding 9 
given certain winter conditions. However, the criteria for a less conservative feeding program 10 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 11 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 12 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 13 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 14 
has been developed for non-emergency situations; a review of current rations and pellet 15 
composition would be necessary to adjust the program for emergency feeding.  16 
 17 
We could include the likelihood of a severe weather event through the winter to help predict 18 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 19 
provide an example from fire to work off of? 20 
 21 
Population management—Hunter harvest is the primary tool employed for population 22 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 23 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 24 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 25 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 26 
need to be an increase in monitoring, e.g., hunter self-registration.         27 
 28 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 29 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 30 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 31 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 32 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 33 
declining herd segment of conservation concern. A coordinated late season hunt to increase 34 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 35 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  36 
 37 
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Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 1 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 2 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 3 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 4 
since signing of the BEMP indicates fertility control may be more tractable now than when it 5 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 6 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-7 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 8 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 9 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 10 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 11 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 12 
 13 
Most of the observed increase in segment population has occurred in the largely non-migratory 14 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 15 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 16 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 17 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 18 
collaboration with homeowner associations to improve hunter access within residential 19 
developments. Many associations have covenants that exclude firearms, but archery may be an 20 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 21 
these areas.  22 
 23 
A hunter management program for Hunt Area 78 would coordinate private land access through 24 
a hunt manager as liaison to private landowners. This program would be modeled after similar 25 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    26 
 27 
Habitat improvements—Habitat improvements discussed so far have focused on fire 28 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 29 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 30 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 31 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 32 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 33 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 34 
need to be defined as a fuels reduction.  35 
 36 
There is potential to have fire management areas on the refuge, but the conflict with sage 37 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 38 
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would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 1 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 2 
determine if/where revision is possible to include fire management for improving attractiveness 3 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 4 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  5 
 6 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 7 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 8 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 9 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 10 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 11 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 12 
are not a suitable solution due to the current level of development; may be an option in Buffalo 13 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 14 
include a statement that the individual would forfeit their right to make a depredation claim to 15 
WGFD.  16 
 17 
Non-traditional landuse mitigation would differ from that described above for traditional 18 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 19 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 20 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 21 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 22 
and golf courses is ongoing and will continue on an as-needed basis. 23 
 24 
Public education/outreach—Each partner agency will have the opportunity to become involved 25 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 26 
efforts will be undertaken regardless of the strategy selected. These efforts will include 27 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 28 
would be accomplished through local news releases and radio announcements, training for 29 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 30 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 31 
out in the BEMP will also be provided to the public through NER media outlets. County 32 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 33 
of the agencies’ efforts.  34 
 35 
Landowner EO would differ between those engaged in more traditional agricultural landuse 36 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 37 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 38 
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decision.  It is not expected that ranchers would respond to an article in the paper, news story 1 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 2 
with an individual that has built relationships and trust within the community. This would 3 
require a private lands biologist to work with private landowners in the area. The position could 4 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 5 
developments will focus more on meetings with homeowners’ associations, residential 6 
developers, etc., to provide information regarding living with wildlife, wildlife management and 7 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 8 
and homeowner associations to convey the objectives and primary issues involved in managing 9 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 10 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  11 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 12 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 13 
disseminate information. This could be largely accomplished with existing staff.  14 
 15 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 16 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 17 
in achieving management actions on the ground, but also support changing public opinion in 18 
the local area through their personal interactions outside of work.  Regional office EO is 19 
essential in building the necessary support to obtain project resources and have support when 20 
controversies are elevated to their level.    21 
 22 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 23 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 24 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 25 
 26 
Monitoring—Draft once strategies are finalized. 27 
 28 
Enforcement—Draft once strategies are finalized. 29 
 30 
Contstraints 31 
Constraints that were identified for managing wintering elk population on the NER were diverse 32 
and included policy/regulatory, biological, social, and funding constraints, and combinations 33 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 34 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 35 
be identified in multiple groups; we largely identified constraints as belonging to a single group 36 
to simplify classification.  37 
 38 
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Table 4. Management constraints identified for the National Elk Refuge wintering elk 1 
population objective. 2 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 3 
National Elk Refuge Strategy Narratives 4 
Management action strategies were divided into themes based on the focus of the grouped 5 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 6 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 7 
Segment Management strategy is a set of actions intended to reduce the number, and 8 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 9 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 10 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 11 
outlined below. Several actions were identified as necessary to continue, or implement, 12 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 13 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 14 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 15 
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GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 1 
2) Fire management on NER and adjacent public land, 3) increased public education and 2 
outreach, and 4) increased WGFD Commission education and outreach. 3 
   4 
National Elk Refuge-Focused Strategy 5 
The NER-focused strategy is based on altering distribution of elk using management actions 6 
centered primarily on the refuge. This strategy implements actions to make the refuge less 7 
attractive to wintering elk primarily through a less conservative winter feeding program and 8 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 9 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 10 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 11 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 12 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 13 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 14 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 15 
necessary due to the addition of the late-season hunt.  16 
 17 
Southern Herd Segment Management Strategy 18 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 19 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 20 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 21 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 22 
growth of the southern herd segments. Proposed actions include increasing harvest through 23 
the development of a hunter management program, a program that also helps address private 24 
lands mitigation. Targeted fertility control on summer range would also be considered, but 25 
would need to go through the proper approval process (i.e., WGFD Commission). This action 26 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 27 
landowners, would be undertaken; the former is due to the potential for fertility control and 28 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-29 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 30 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 31 
necessary due to the addition of the late-season hunt. 32 
 33 
Late Season Harvest Strategy 34 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 35 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 36 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 37 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 38 
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closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 1 
through an environmental review process to allow hunter access into that area. Currently the 2 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 3 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 4 
this strategy did not result in reaching the NER Phase I elk objective. An increase in 5 
enforcement would be necessary if this strategy was implemented.  6 
 7 
National Elk Refuge Strategy Consequences 8 
 9 
Considered but not included in the consequences table (covered in the EIS) – average annual 10 
private sector revenue; altered archeological resources; 11 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 

  
Reference 

Case 
Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Decrease cow license cost – is this 

occurring? 
   Test and slaughter – reviewed and 

rejected in BEMP;  
   Agency cull*    

Herd-wide fertility control* 
   Harvest during feeding operations 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   Hazing 
   No change 
   Allow bison in Gros Ventre    

Reduce or eliminate summer hazing 
of bison off NER 

   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach (EO) 
   No change 
   Increase education and outreach 
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Monitoring 
   No change 
   Assess influence of commercial 

outfitters on hunter success 
   Enforcement 
   No change 
   Increase       

 
 
Winter feeding management—Eric will email me the current feeding strategy for bison. Only 
goal of feeding bison is to feed them adequately so they can feed elk. Put this information in 
the reference case narrative but exclude from the strategies table (unless group decides 
otherwise). 
 
Population management—Removed ‘Grand Teton NP harvest’ because it was not in the BEMP 
and would therefore trigger NEPA.  
 
Within Wyoming Tribal translocation – not a viable option; bison cannot be transported alive 
outside of Teton county due to disease (brucellosis) issues.  
 
Tribal harvest: ‘approximately 5’ for ceremonial harvest, consistent with the BEMP. This is a 
very highly politicized issue and WGFD may not support an increase in this. State uses prior 
court case precedence (‘race horse’ case) to manage tribal take on unoccupied federal lands 
(e.g., FS, BLM). WGFD would likely not want to open this issue up again. Include in the 
reference case narrative, but exclude from the alternative actions table? Or include similar to 
revisiting JEH objective? 
 
Decrease cow license fees – group believes this is going to be undertaken next year. 
 
Test and slaughter was reviewed and rejected in the BEMP – many reasons to not do it.  
 
Agency cull – would need to go through NEPA for this; a one-time cull to get to population 
objective (ideally January). Would be a last resort to employ if hunter harvest could not get us 
to objective. 
 
Harvest during feeding operations – currently the season would close if feeding were to start. 
Safety issues with having hunters and feeders out there at the same time. Would likely need to 
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be an escorted hunt for safety reasons. Would this have to occur before February 1st? There is 
currently a WGFD policy (?) that prevents hunting past January 31st for brucellosis concerns. 
 
Herd-wide fertility control – Bison primarily occur on federal lands, so the action would trigger 
NEPA (unlike the proposed elk fertility control). Fertility control was considered and rejected in 
BEMP. Jack Ryan (APHIS) has been working on bison fertility control. Seems like this would have 
to occur on the feedline to be efficient and effective. Darts or oral? Need to gather more details 
on the current state of knowledge for this technique. This, and others that would trigger NEPA, 
may be considered outside the scope of this plan.  
 
Increase NER hunter limits – need to assess opportunities to increase number of hunters. Will 
be fine-tuned in the hunt management plan.  
 
Plow roads for north end access – may take a dozer in some situations; if can get hunters out to 
the west parking area may be able to significantly increase harvest. 
 
Hunter access easement on North NER – work with private landowners on the northeast corner 
of the Refuge to get access for hunters.  
 
Parking lot origination management – Maintain flexibility to use open and closed hunter access 
to parking lots to improve hunter distribution and success by encouraging animals onto the 
refuge.    
 
Access to the north end of the NER is managed by GTNP in collaboration with the NER. The NER 
will maintain flexibility, in collaboration with GRNP, to manage hunter access on the north 
boundary of NER. 
 
Hazing— 
Allow bison in Gros Ventre – state and FS issue. Disease issue has prevented this in the past. 
Also an area closure starting December 1st and 15th.  
 
Haze from Grand Teton NP to open hunt areas – it is not consistent with NPS policy and 
believed not palatable to the public.  
 
Refuge currently hazes bison north to or across the Gros Ventre river in July and early August. 
Could consider reducing or eliminating these efforts to keep animals on the Refuge and 
increase susceptibility to early-season harvest.  
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Habitat improvements— 
Copy from elk narrative. Include bison bubblers (game guzzlers) on the east end of the refuge 
to increase bison use and potentially early season harvest. There are existing springs that 
have been improved in the past and these could potentially be improved more.  
 
Public education/outreach— 
Copy from elk narrative. 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 
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Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
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No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
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Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple and potentially 5 
conflicting objectives is needed. In an effort to address this, an adaptive management (AM) 6 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 7 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 8 
articulated management actions and strategies, 3) a model, or competing models, describing 9 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 10 
response to management and allow estimation of the difference between the observed and 11 
predicted (from the model or models) system response. A fifth component, optimal decision 12 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 13 
through management experiments (management actions implemented to change the state of 14 
the system) occurs. In single-model AM projects the learning results in better estimates of the 15 
effects included in the model, i.e., there is less uncertainty about how the system will respond 16 
to management actions. In multiple-model AM projects learning occurs through the 17 
competition of models in the model set. Each model provides a representation of a competing 18 
idea (hypothesis) about how the system works. The model that best predicts system response 19 
to management provides support that the hypothesis it represents is a better description of the 20 
system than the other hypotheses, reducing uncertainty about the system being managed.    21 
 22 
Uncertainty abounds in wildlife conservation and management.  For example, how survival and 23 
distribution of bison and elk will respond to different management actions is only modestly 24 
predictable. Similarly, what number of elk and bison the area can support based on desired 25 
conditions is largely unknown, and likely varies in response to environmental variation (e.g., 26 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 27 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 28 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 29 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 30 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 31 
observational error create uncertainty that limits a manager’s ability to make informed 32 
management decisions.  33 
 34 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 35 
wintering abundance and distribution, and survival, in the Jackson Hole area and on the 36 
National Elk Refuge (NER), provide further understanding of important limiting factors, and help 37 
guide management actions toward those that will have the most direct benefit to achieving 38 
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stated goals and objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 1 
2007a) provides goals, objectives, and strategies related to bison and elk population in the 2 
Jackson Hole area and within the NER. The AM plan is an extension of the BEMP, providing an 3 
adaptive management framework to achieve the goals and objectives of the BEMP. Therefore, 4 
the AM plan is considered a step-down plan to the BEMP and utilizes the goals and objectives 5 
within the BEMP. Strategies from the BEMP were incorporated into additional strategies 6 
considered during the development of the AM plan. The AM plan and associated efforts is an 7 
opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 8 
Hole area. 9 
 10 
The BEMP contains four goals (Fig. 1) and 20 associated objectives (Appendix I). Completion of 11 
an AM plan to manage bison and elk populations is specific to the Sustainable Populations 12 
BEMP goal (Fig. 2). The Sustainable Populations BEMP goal outlines ‘a phased approach to 13 
reducing the number of animals on [supplementary winter] feed’ feed while achieving 1) 14 
Wyoming Game and Fish Department (WGFD) population objectives for the Jackson Elk Herd 15 
(JEH) and 2) an elk sex ratio in Grand Teton National Park (GTNP) of 35 bulls for every 100 cows. 16 
The first phase sets initial population objectives at 5000 elk on winter feed. The second phase 17 
calls for elk populations that are adaptively managed to “achieve desired conditions, with 18 
animals relying predominantly on native habitat and cultivated forage”. The bison population 19 
objective of 500 animals post-hunting season was determined based largely on maintaining 20 
genetic heterozygosity while minimizing other conflicts (USFWS and USNPS 2007a). Unlike the 21 
second phase elk objective, the bison objective is independent of desired conditions.  22 
 23 
Desired conditions on the NER relate to six criteria to be considered as triggers for management 24 
actions for ‘progressively transitioning from intensive supplemental winter feeding to greater 25 
reliance on free-standing forage’. These considerations are: 1) Level of forage production and 26 
availability on the National Elk Refuge, 2) Desired herd size and ratios, 3) Effective mitigation of 27 
bison-elk-cattle mingling on private lands, 4) Winter distribution patterns of elk and bison, 5) 28 
Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases, and 6) Public 29 
support. For example, forage production desired conditions are articulated in the Habitat 30 
Conservation objective of the BEMP; the current trigger for starting supplemental winter 31 
feeding is based on available forage (see below). Desired herd sizes and ratios are similarly 32 
defined in the BEMP (e.g. Phase 1 NER wintering elk objective of 5000, see above), however a 33 
significant component of the adaptive management plan is determining the number of 34 
wintering elk the NER can support while achieving the other desired conditions.  35 
 36 
The Phase I objective of 5000 elk appears to have originated from Hobbs et al. (2003). This 37 
report, based on three simulation exercises, concluded that “in average SWE [snow-water 38 
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equivalent] winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can 1 
find forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 2 
elk can find forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly 3 
define winter in the report, but appendix B of the report describes the ‘entire winter’ as 4 
‘roughly November 1st to July 1st’. Presumably the numbers given in the report represent the 5 
number present throughout the winter period, although this is not explicitly stated. It is 6 
important to note that elk use stored energy reserves during winter, so incurring a forage 7 
deficit does not imply an immediate threat (Hobbs 1989, Cook 2002).  8 
 9 
The number of elk on winter feed on the NER and bison in the Jackson Bison Herd (JBH) 10 
currently exceeds the Phase 1 objective from the existing BEMP (Fig. 1) (USFWS and USNPS 11 
2007a). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 12 
JBH population is above objective. Therefore the primary issues for reaching Phase 1 population 13 
objectives are related to 1) distribution of elk during winter, and 2) abundance of bison.   14 
 15 

 16 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 17 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and USNPS 2007a). 18 
The Phase 2 wintering elk population objective the National Elk Refuge (NER) is ‘to adaptively 19 
manage …elk populations with animals relying predominantly on native habitat and 20 
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cultivated forage’. The NER winter elk population objective is a sub-objective of the Jackson 1 
elk herd (JEH). 2 
 3 

 4 
Figure 2. Hierarchical relationship among the Sustainable Populations goal, the objective for a 5 
phased approach to reducing the number of animals on feed, and the six considerations for 6 
the adaptive management plan vision, as defined in the Bison and Elk Management Plan 7 
(USFWS and USNPS 2007a). Phase 1 and Phase 2 population objectives for elk on the National 8 
Elk Refuge and bison in the Jackson Hole area are shown in relation to the desired herd size 9 
consideration. 10 
 11 
Population of Interest 12 
A succinct and precise definition of the populations of interest is essential for developing 13 
models of system dynamics and appropriate monitoring, and determining if objectives are 14 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 15 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 16 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 17 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-18 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 19 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 20 
unit boundaries are determined by the WGFD and represent population boundaries where 21 
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there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 1 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 2 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 3 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 4 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 5 
best to include a single figure that delineates the JEH and bison population. Eric has the 6 
shapefiles to update the figure. 7 
 8 
Determining if the BEMP population objectives are being met requires periodic estimates of the 9 
populations of interest. There are two components to the population objectives that need to be 10 
considered — where animals are and when they are there.  The BEMP bison population 11 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 12 
the Refuge as there is for elk. Moreover, the bison population objective is less temporally 13 
specific than that for elk, the former being an annual post-hunt population objective and the 14 
latter being defined based on the number of animals on feed. This aspect of the elk objective 15 
increases the difficulty in estimating the population of interest due to movements of animals 16 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 17 
are on feed varies among years.   18 
 19 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number of animals present 6 
on a single day during a winter, or the sum total of animals present throughout a winter, 7 
respectively) of bison or elk on feed. Elk and bison are enumerated by age and sex classes, 8 
providing population class structure information as well as overall abundance. Elk classes 9 
recorded during the classification count are calf, cow (includes yearlings), spike bull, and 10 
mature bull; bison classes are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% 11 
difference typically exists between the classification count estimate and the daily number of elk 12 
on feed during peak abundance. Peak elk abundance on the NER during 2007–2013 occurred 13 
late February through the first week of March (USFWS unpublish. feedline data) (Fig. 3). 14 
Proposed changes to a less conservative feeding program that would result in a later initiation 15 
of winter feeding (see Development of Alternative Management Actions and Strategies 16 
below) could increase the difference between when the classification count is conducted and 17 
peak numbers of elk on feed. A less conservative feeding program could also result in initiation 18 
of feeding on the NER after the classification count has been completed in some years. Lastly, 19 
the classification count may be replaced in the near future by survey (i.e., not a census) 20 
methodology used elsewhere in the state by WGFD for estimating elk abundance. The new 21 
survey methodology may not provide suitable NER-specific estimates of elk abundance for 22 
determining if Refuge population objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 7 
animals. This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; post-hunt bison abundance will be the definitive number used for determining 10 
if the bison population objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors – DELETE THIS SECTION, OR EXPAND IN THE MODELING SECTION? 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 27 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 28 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 29 
create management strategies, i.e., collections of actions that form complete and comparable 30 
alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is helpful to identify a reference alternative that captures the recent and 33 
ongoing management actions that have led to the current state of the system for comparing 34 
with new alternatives that are developed. Ongoing management actions include winter feeding, 35 
irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission for review and 7 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 8 
big game population objective review and revision processes in the past for both the JEH and 9 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 10 
populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 16 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 17 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 18 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 19 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 20 
and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 24 

affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 25 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 26 
approximately 3,600 acres has increased forage production by approximately 10% compared to 27 
what would have been produced with precipitation alone. Estimation of forage biomass is done 28 
annually based on sampling at index sites. Index sites are selected subjectively each year based 29 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 30 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 31 
fall precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 24 
ends in mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
 3 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 4 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 5 
regardless of the management strategy employed.   6 
 7 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 8 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 9 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 10 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 11 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 12 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 13 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 14 
wolves on the northern end of the Refuge may preclude the desired response of reduced 15 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 16 
could be reduced if elk use increased on the north end of the Refuge.  17 
 18 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 19 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 20 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 1 
private landowner to move livestock winter feeding operations off of a south facing slope that 2 
is a movement corridor for elk. Fencing three sides of the private land would separate the 3 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 4 
through spring has been successful in some situations for mitigating elk and bison presence in 5 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 6 
does not support fencing impermeable to wildlife. 7 
 8 
The outcome of the reference case described above for elk abundance and distribution during 9 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 10 
are provided, as are annual elk abundances as measured during the classification count. The 11 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 12 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 13 
 14 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 15 
classification counts, 2011–2013, relative to the current objective. 16 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 17 
  18 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 19 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 20 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 21 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 22 
hunting season with only occasional movements onto the NER until severe winter conditions 23 
occur. Given this situation, harvest management balances extending the hunt as late in January 24 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 25 
makes this unpredictable, and results in the use of emergency bison season extensions or 26 
reductions. For example, an emergency extension of the season (no later than 31 January) 27 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 28 
Conversely, an emergency closure may be necessary if winter weather conditions require 29 
feeding to commence before the predetermined season end date. 30 
 31 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  32 
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 33 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 1 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 2 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 3 
especially of bison females.  These included a reduction in the bison female/calf license fee 4 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 5 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 6 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 7 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 8 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 9 
due to brucellosis concerns.  10 

 11 
 12 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  13 
 14 
Bison would likely occupy the Refuge year-round without management intervention, but as a 15 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 16 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 17 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 1 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-2 
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 3 
forage for elk during the winter months. Hazing efforts in August cease within several days to 4 
weeks of the bison season in an effort to increase hunter harvest.  5 
 6 
National Elk Refuge 7 
Alternative management actions identified for meeting the NER winter elk population objective 8 
can be grouped into four categories, including 1) winter feeding management (both on and off 9 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 10 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 11 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 12 
that would be necessary to implement due to wintering elk dispersing onto private lands 13 
adjacent to the NER in response to other management actions taken. A fifth group of 14 
alternatives associated with increasing public awareness (including local elected officials, e.g., 15 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 16 
meeting. These actions represent acknowledgement that the current feeding program results in 17 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 18 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 19 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 20 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 21 
enforcement were included to allow proper accounting of projected costs associated with each 22 
management action strategy.   23 
 24 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 25 
management action strategies. Ongoing management actions that will be continued 26 
regardless of strategy selected are not included in the table; descriptions can be found in the 27 
‘Reference case’ description within the text. 28 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 1 
grassland plant communities without significant green vegetation and/or reducing the available 2 
forage threshold would result in a less conservative winter feeding program. Per capita ration 3 
levels would not change from the current level.   4 
 5 
Implementing a less conservative feeding program could result in very limited, or no, feeding 6 
given certain winter conditions. However, the criteria for a less conservative feeding program 7 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 8 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 9 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 10 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 11 
has been developed for non-emergency situations; a review of current rations and pellet 12 
composition would be necessary to adjust the program for emergency feeding.  13 
 14 
Population management—Hunter harvest is the primary tool employed for population 15 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 16 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 17 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 18 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 19 
need to be an increase in monitoring, e.g., hunter self-registration.         20 
 21 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 22 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 23 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 24 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 25 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 26 
declining herd segment of conservation concern. These proposed coordinated efforts would 27 
need to be approved by the Commission, BTNF, and GTNP.  28 
 29 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 30 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 31 
need approval by the WGFD Commission prior to the state undertaking fertility control on 32 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 33 
would occur during summer on private lands. Research completed since signing of the BEMP 34 
indicates fertility control may be more tractable now than when it was considered during 35 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 36 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 37 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 38 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 1 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 2 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 3 
eating animals that have been treated with GonaCon™. 4 
 5 
Most of the observed increase in segment population has occurred in the largely non-migratory 6 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 7 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 8 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 9 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 10 
collaboration with homeowner associations to improve hunter access within residential 11 
developments. Many associations have covenants that exclude firearms, but archery may be an 12 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 13 
these areas.  14 
 15 
A hunter management program for Hunt Area 78 would coordinate private land access through 16 
a hunt manager as liaison to private landowners. This program would be modeled after similar 17 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    18 
 19 
Habitat improvements—Habitat improvements discussed so far have focused on fire 20 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 21 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 22 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 23 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 24 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 25 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 26 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 27 
reduction.  28 
 29 
There is potential to have fire management areas on the refuge, but the conflict with sage 30 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 31 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 32 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 33 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 34 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 35 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 36 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 37 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 1 
national forest lands are therefore opportunistic in nature. 2 
 3 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 4 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 5 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 6 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 7 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 8 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 9 
are not a suitable solution due to the current level of development; may be an option in Buffalo 10 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 11 
include a statement that the individual would forfeit their right to make a depredation claim to 12 
WGFD.  13 
 14 
Non-traditional landuse mitigation would differ from that described above for traditional 15 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 16 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 17 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 18 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 19 
and golf courses is ongoing and will continue on an as-needed basis. 20 
 21 
Public education/outreach—Each partner agency will have the opportunity to become involved 22 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 23 
efforts will be undertaken regardless of the strategy selected. These efforts will include 24 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 25 
would be accomplished through local news releases and radio announcements, training for 26 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 27 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 28 
out in the BEMP will also be provided to the public through NER media outlets. County 29 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 30 
of the agencies’ efforts.  31 
 32 
Landowner EO would differ between those engaged in more traditional agricultural landuse 33 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 34 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 35 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 36 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 37 
with an individual that has built relationships and trust within the community. This would 38 
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require a private lands biologist to work with private landowners in the area. The position could 1 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 2 
developments will focus more on meetings with homeowners’ associations, residential 3 
developers, etc., to provide information regarding living with wildlife, wildlife management and 4 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 5 
and homeowner associations to convey the objectives and primary issues involved in managing 6 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 7 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  8 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 9 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 10 
disseminate information. This could be largely accomplished with existing staff.  11 
 12 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 13 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 14 
in achieving management actions on the ground, but also support changing public opinion in 15 
the local area through their personal interactions outside of work.  Regional office EO is 16 
essential in building the necessary support to obtain project resources and have support when 17 
controversies are elevated to their level.    18 
 19 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 20 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 21 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 22 
 23 
Monitoring—Draft once strategies are finalized. 24 
 25 
Enforcement—Draft once strategies are finalized. 26 
 27 
Contstraints 28 
Constraints that were identified for managing wintering elk population on the NER were diverse 29 
and included policy/regulatory, biological, social, and funding constraints, and combinations 30 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 31 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 32 
be identified in multiple groups; we largely identified constraints as belonging to a single group 33 
to simplify classification.  34 
 35 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 36 
population objective. 37 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
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   1 
National Elk Refuge-Focused Strategy 2 
The NER-focused strategy is based on altering distribution of elk using management actions 3 
centered primarily on the refuge. This strategy implements actions to make the refuge less 4 
attractive to wintering elk primarily through a less conservative winter feeding program and 5 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 6 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 7 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 8 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 9 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 10 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 11 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 12 
necessary due to the addition of the late-season hunt.  13 
 14 
Southern Herd Segment Management Strategy 15 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 16 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 17 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 18 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 19 
growth of the southern herd segments. Proposed actions include increasing harvest through 20 
the development of a hunter management program, a program that also helps address private 21 
lands mitigation. Targeted fertility control on private land summer range could also be 22 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 23 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 24 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 25 
potential for fertility control and the latter is for increasing awareness of landowners of the 26 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 27 
minimizing the potential impact of increased harvest on the migratory segments. Increased 28 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 29 
 30 
Late Season Harvest Strategy 31 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 32 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 33 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 34 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 35 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 36 
modified through an environmental review process to allow hunter access into that area. 37 
Currently the JEH could be reduced by approximately 1,000 animals before being below 38 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 1 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 2 
objective. An increase in enforcement would be necessary if this strategy was implemented.  3 
 4 
National Elk Refuge Strategy Consequences 5 
 6 
Considered but not included in the consequences table (covered in the EIS) – average annual 7 
private sector revenue; altered archeological resources; 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
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Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
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Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 
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Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
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Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
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Fertility control 
Technological constraints 

Fertility control 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Disease management – current plan doesn’t address CWD explicitly except to state that NER 
will work within WGFD’s plan (should be out 2015). Need to write justification for increased 
emphasis on managing CWD threat. This is in conflict with brucellosis objectives that state 
feeding will be used to minimize co-mingling. Use easements for the latter and to balance CWD 
management.  
 
Does the current distribution of collared animals represent animals on native range? The 
latter are under-represented in the sample. Assuming main influence on aspen is from elk on 
winter feedgrounds. 
 
Need to provide justification for just including aspen – explain aspen as an umbrella for other 
habitats. Aspen regeneration more responsive to management actions; highly-preferred by 
elk. 
 
Bison impact on wet meadow; will we keep reducing elk due to bison? Need to consider 
monitoring bison. Can we go lower than 500 or is it firmly set? 
 
Changes that have occurred since completion of BEMP – Winter distribution of elk has 
changed, calf ratios have declined excluding short-distance migrant segment, wolf presence 
may have exacerbated this, bison numbers, fires in Gros Ventre, habitat management to hold 
elk in GTNP. All agencies agreed the plan was doable but the distributional shifts challenge 
that currently – S.Cain…graph of proportional distribution of elk on feedgrounds (has 
increased as animals on native range have declined). Write this up and share with the group 
for edits. 
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Do we provide a set date of adjusting feeding criteria to build collaboration with publics who 
will be influenced by the change (public outreach)? The adaptive part is figuring out what 
number of elk the refuge can support, less so how to reduce numbers on winter feed. Will 
likely push off winter feeding regardless in an effort to maximize bison harvest (i.e., late 
January season). 
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

 
Wolf management to facilitate elk winter use of native range. 
 
We need to make sure the co-mingling mitigation tools are articulated and implementable; 
this can be started as soon as possible so that when we start adjusting feeding to change elk 
distribution we are a bit ahead of the game.  
      
 
 
Models 
If the fundamental objective is to minimize the number of animals on feed we need to 
conceptualize the relationship between elk density and winter feeding. To do this I thought it 
would be easiest to define the proportion of Kcal in elk diets from feed as a function of elk 
density while accounting for standing forage. I created a figure to represent this; no feeding 
occurs at low densities of elk (<1 animal per 300 lbs available forage), then asymptotically 
approaches all Kcals coming from feed as density increases. We can change the threshold of 
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when feeding starts as necessary.

 
While this simple model helps us think through winter feeding and elk numbers, it ignores elk 
survival as a function of available forage. I don’t think we can ignore that, especially calf 
survival? It seems to me that what we are trying to do is 1) encourage elk to distribute 
themselves more broadly by being less conservative with winter feeding (i.e., change the 
shape of the figure above) and conducting late-season hunts, while 2) staying within an 
acceptable range of winter mortality, especially calf mortality. I’ve been thinking about this in 
this manner since Tim’s comments on winter survival at the last meeting. I understand that 
we’re working toward achieving desired conditions, but I imagine we’ll quickly lose public 
support if they see a pile of dead calves. And I don’t think they’ll view sparing aspen from elk 
browse is worth that.  
 
Here’s a figure of the hypothesized relationship between calf survival and available forage.  
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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Adaptive management uses models of the managed system to link the objective response (e.g., 
desired habitat condition) to changes in the system resulting from management actions (e.g., 
altered elk distribution).  
 
We need to have a spatially-explicit model (set of models) that links desired conditions to elk 
and bison abundance and distribution. If we divide the refuge into 16 ha (40 acre) blocks we 
can then build a model to predict desired condition in that block during a period of time in 
response to elk and bison use. The latter is similar to EFD and BFD in needing to combine 
abundance and time animals are in a block. From a management perspective this is most 
influenced by feeding and harvest. Desired habitat condition is a function of animal use 
 

𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) = 𝑓𝑓(𝑈𝑈𝑡𝑡(𝑝𝑝)), 
   
where 𝐸𝐸𝐷𝐷𝑡𝑡(𝑝𝑝) is the desired condition in block i during time t and 𝑈𝑈𝑡𝑡(𝑝𝑝) is the combined use of 
block i during time t by elk and bison. Takes a special case of circumstances to have escapement 
occur. (this can be separated so each species has its own term and they are additive – not 
sure how that would look, but seems easily doable). Use is the product of animal abundance in 
block i in time t, 𝑛𝑛𝑡𝑡(𝑝𝑝), and days present, 𝑑𝑑𝑡𝑡(𝑝𝑝) (may be more realistic to have larger time frame, 
e.g. weeks, that is realistic from a monitoring perspective), such that  
 

𝑈𝑈𝑡𝑡(𝑝𝑝) = 𝑛𝑛𝑡𝑡(𝑝𝑝)𝑑𝑑𝑡𝑡(𝑝𝑝). 
 

Animal abundance, n, in turn, is a function of the proportion of animals (𝑝𝑝𝑡𝑡(𝑝𝑝)) present in block i 
at time t 
 
 

𝑛𝑛𝑡𝑡(𝑝𝑝) = 𝑝𝑝𝑡𝑡(𝑝𝑝)𝑁𝑁𝑡𝑡, 
 
where 𝑁𝑁𝑡𝑡 is the total population during time t. Lastly, 𝑝𝑝𝑡𝑡(𝑝𝑝) can be described as a function of 
hunting, winter feeding, and other block attributes (this latter group should be included at a 
general level and is something we need to discuss; most of our interest lies in the response of 
animals to hunting and feeding).  
 
We assumed a negative linear effect of winter feeding on animal use of a block, i.e., use 
increases linearly with decreasing distance from a feedground. The influence of hunting on 
animal use in a block was assumed to have a pseudo-threshold functional form. This accounts 
for the discrete boundaries between open- and closed-hunt units such that the effect of 
hunting on animal use declines rapidly with distance from open-hunt units and approaches an 
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asymptote. What are the attributes of each cell that predict use – distance to feed grounds, 
hunt management, aspect, slope, distance to road, fencing. This is a significant component we 
need to figure out. I can try to provide some examples to help with the conversation. The 
other big component to work through is what exactly DC is – I’m still partial to working this 
this using aspen as an example. ‘Heavy lifting is defining DC and quantifying it’ (Kerry). We 
may find that to be about as much as can be handled with current resources. If that is true, 
we’ll have to think through how we can justify just one (or maybe 2-3) of the desired 
conditions for monitoring. If cottonwoods are less preferred than aspen we can probably 
easily get away from intense monitoring of cottonwoods by assuming they are likely doing 
well if aspen are. Different story for willows, but maybe it will take fence to get willows back 
at nearly any level of elk/bison at this point.   
 
Monitoring 
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APPENDIX I 
 

 

Vision:  
 
 
  
 
Goals: 
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Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objective categories, objectives, measureable attributes and performance criteria. Bolded boxes and arrows represent the objective 
outlining the phased approach to population management by adaptively managing elk and bison populations for desired conditions. Stippled boxes represent measureable attributes and performance criteria for desired 
conditions defined in the National Elk Refuge Comprehensive Conservation Plan. Grayed-out boxes represent objectives, measurable attributes, and performance criteria wholly (e.g., public education) or largely (e.g., 
invasive species management) independent of desired conditions related to elk and bison population objectives, and therefore not considered in this plan. 
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Human 
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Actions 
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 Sex ratio Popn #  Popn # Popn #    

Measureable Attributes 

5000 lbs/ac 
400 ac 

2500 lbs/ac 
700 ac 

2500 lbs/ac 
500 ac 

≤ Weed 
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 ≤ 2400 
Acres 

≥800 
stems/ac 

>80 in 

800 ac 
Class I/II 

1000 ac 
Class I/II 

≥0.17 
stems/m 

>80 in 

 

Performance Criteria 

5000 Elk 
500 Bison; 

Desired  
Habitat 

Conditions  

35 Bulls: 
100 Cows 

500  11000    

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ4]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest to the recent increase in the proportion of JEH elk wintering on the NER. 
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 

Comment [WJ6]: Other disease examples? 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ7]: Need to paraphrase. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 

Comment [WJ8]: Paragraph on the proposed 
changes, i.e., going from 300 lbs. per acre to 150 for 
3-6 years (unless a more immediate response is 
observed), and brief discussion of how the 
measurement of available forage will be modified 
(2-3 sentences covering a less biased approach; the 
original approach works fine for the current feeding 
program, but if we need to go beyond 0 lbs. per acre 
to see a response we run into issues, can’t have 
negative pounds per acre. Also will help to sample 
as close to the start of feeding as possible to reduce 
error associated with predicting when 300 lbs. acre 
is reached. The details will be provided in the 
monitoring section, so this can be brief and simply 
provide an outline of the proposed changes). I still 
like a pounds per acre criteria over a time-based 
criteria (i.e., 2 weeks after reaching 300 lbs. per 
acre) because the former is much more responsive 
to elk numbers and could delay the start of feeding 
more so than the latter as numbers of elk on the 
NER decline. The current termination of winter 
feeding criteria will be refined based on snowpack in 
native range adjacent to the NER (we discussed this 
briefly a while back – you thought some simple 
photo points in areas to the north could be an easy 
way to quantify percent open area and link to 
termination of feeding – please describe that with a 
sentence or two here). Criteria for the termination 
of winter feeding will be consistently applied during 
manipulation of initiation criteria. This assumes that 
when winter feeding ends is less influential in 
altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE9]: This still needs to be discussed 
with Steve K and cooperators.  Changing criteria to 
150 lbs. per acre is defensible and quantifiable but 
in my opinion is unlikely to result in significant 
response.  Changes the criteria to zero lbs. per acre 
might elicit an elk behavioral response, but leaves 
us no room for further action, and has horrible 
public relations optics.  I think that this is why Steve 
K. wanted the 2 week delay rather than the zero lbs. 
per acre criteria. 

Comment [CE10]: Alternatively we go the way 
that Steve K wants and end feeding about  1 week 
earlier than average.  This will have a significant 
effect on EFD and BFD, but will complicates our 
ability to evaluate the cause of any change in elk 
distribution that results from our management 
actions. 

Comment [WJ11]: Steve K. or Cris. 

Comment [WJ12]: Steve K. or Cris. 

Comment [WJ13]: Steve K. or Laurie. 

Comment [WJ14]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  The proportion of the JEH that winters on NER has generally increased from 2000 to 
2015 with approximately 45% of the JEH wintering on NER from 2000-2003 and approximately 

Comment [CE15]: I like this addition 
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70%  wintering  on NER from 2013-2015 Approximately 65% of the JEH winters on the NER 
based on February classification counts (see below for definition of classification counts; 
(USFWS & WGFD unpubl. data). The Jackson bison herd primarily winters on the NER (~90%), 
but range much further during the rest of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
 



14 
 

 
Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ16]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ17]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ18]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ19]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ20]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
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The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5000 elk originated from Hobbs et al. (2003). This report, based on 
three simulation exercises, concluded that ‘in average SWE [snow-water equivalent] winters 
with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the 
Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage 
on the NER without incurring deficits.’ The combined probability of experiencing average pre-
winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what 
time series of climate data from what station] (need to use Hobbs’ data sources for this). 
Therefore, based on the prediction of Hobbs et al., 5,000 elk could winter without 
supplemental feed on the NER, without incurring a forage deficit, during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
 

Comment [WJ2]: Need to incorporate the 
survival predictions from Hobbs here so that below 
in the section specific to the model and calf survival 
isn’t a surprise to the reader. 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter 
distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and 
other wildlife diseases, and 6) Public support. Explicit values that can be used as management 
triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on 
irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison 
each have numerical objectives that can be used to trigger management actions based on 
assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public 
support lack numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either co-mingling or disease prevalence criteria, with 
feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-
mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing 
the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk 
on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson 
and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater 
potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease 
[CWD], citation)(Monello et al. 2014, Miller et al. 2004, Williams et al. 2002) and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). 
When taken in context of ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a), these criteria form 
conflicting means objectives (Conroy and Peterson 2013) that need to be addressed explicitly 
within the framework of the AM plan. Balancing the conflicting objectives also likely provides 
the greatest ability to balance competing public values for bison and elk in the Jackson area.  
 

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 
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to deal with it. 
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Comment [CE5]: To date CWD has not been 
detected on any elk feedground.  Evidence for 
amplification of CWD in feedgrounds is based on 
general relationship between density and CWD 
prevalence. For example  (Monello et al. 2014) 
suggested 13 % CWD prevalence with 15-110 elk per 
square km density in Rocky Mountain National Park.  
NER elk density estimates are dependent on scale.  
Typical NER winter elk density estimates: 
Conservative=77 elk per square km if entire refuge 
and 7,500 elk used.  Moderate: 370 elk per square 
km if 7,500 elk on 5,000 feedground acres used. 
Extreme: 4,631 elk per square km based on 7500 elk 
on daily feedground area of 400 acres. The relative 
effects of environmental exposure versus animal to 
animal contact on CWD transmission are unknown, 
but both are likely important routes of transmission. 
We speculate that environmental transmission of 
CWD on NER would be high because elk use the 
exact same sites at high densities every year, and 
the agent that causes CWD has multi-year and 
perhaps multi decade persistence. 

Comment [CE6]: Nothing published yet on the 
relationship between feedgrounds and foot rot 
(necrotizing pododermatitis), but NER herd health 
monitoring data strongly suggests a link.  Formal 
analysis of these data is planned but has not been 
completed to date. 
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Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Cattle co-mingling will increase as 
bison and elk disperse from the NER looking for alternative forage resources. Similarly, 
dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective 
mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, 
hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife 
damage claim reports for the Jackson Region; this information provides an important baseline 
and metric for quantifying potential increases in private lands conflicts moving forward. 
 
As previously discussed, research suggests a link between elk density and prevalence of several 
diseases,  with higher disease prevalence for elk occupying feedgrounds compared to elk 
occupying native winter range. However, estimates of elk density on NER versus native winter 
range are scale and time dependent.  Assuming average winter elk numbers on NER of 7,500, 
estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre 
area in which elk are fed on an annual basis, and 4,630 elk per km2 for the 400 acre area on 
which elk are fed daily (NER unpublished data). In contrast Monello et al.  (2014) estimated 15-
110 elk per km2 on native winter range in Rocky Mountain National Park.  We anticipate lower 
average elk densities in the Jackson Elk Herd associated with AM plan implementation resulting 
from decreased elk use of feedgrounds and increased use of native winter range, but predicting 
the magnitude of disease transmission and prevalence reduction resulting from this change in 
elk distribution is difficult and disease-specific.  Long term monitoring will be necessary to 
evaluate changes in disease prevalence associated with AM plan implementation.  
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding led to 
the recent increase in the proportion of JEH elk wintering on the NER. 
 

Comment [WJ9]: From Eric: There is 
considerable literature about the influence of 
feedgrounds on disease prevalence.  Current 
conditions have led to prevalence of psoroptic 
mange, brucellosis, necrotic stomatitis and foot rot 
at levels much higher than in native winter range 
conditions.  Prediction about the likely effects of 
CWD in feedground elk relative to native winter 
range elk are much shakier. 

Comment [CE8]: See disease literature and my 
more recent comment on CWD.  We anticipate that 
elk densities will be lower on native winter range 
and elk will be less likely to utilize the exact same 
sites each year like they do in feedground situations, 
but there is no data to support this contention. 

Comment [WJ7]: I think we need a paragraph 
outlining what you said below. I’ll leave it up to you, 
as you would need to write it, but I don’t see how 
we get around articulating what we think changing 
winter distribution would do for reducing disease 
issues. If there is good information on other 
diseases than CWD the paragraph could focus on 
that and briefly mention how the refuge expects 
broader distribution to also benefit on the CWD 
front. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER. Wolf presence within the range of the JEH has increased since 
the early 2000s. Elk wintering on native range may have been displaced as the wolf population 
reintroduced into Yellowstone National Park (NP) increased in abundance and expanded. Most 
native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation 
pressure increased on more northerly winter range, elk moving to areas of lower predation risk 
likely moved south and encountered feeding operations at the NER. If wolves are deterred by 
frequent presence of agency personnel conducting feeding operations, feedgrounds may 
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continue to attract elk due to lower predation risk than native range (citations; check Creel and 
Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 

In general the number of hunters and the number of elk harvested in the Jackson Elk 
Herd have declined since the 1990s.  “During the early 1990s, hunting seasons promoted 
harvest of LDM elk through hunting seasons that extended into November for general and 
limited quota licenses.  Between 1993 and 1997, an average of 1,920 limited quota any elk 
licenses were offered each year in the northern hunt areas of the Jackson elk herd unit, in 
which LDM elk migrate.  Hunter numbers in the Jackson herd averaged over 9,190 hunters 
during this time period.  In recent years, hunting seasons have been designed to protect LDM 
elk while increasing harvest of SDM elk. Since 2012, no limited quota any elk licenses have been 
offered in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 
(2012–2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become 
more conservative for the areas where LDM are more vulnerable, the hunt units for the SDM 
have been liberalized through the addition of license types and extending season lengths to the 
end of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest 
pressure,  the proportion of the Jackson Elk Herd wintering in NER has increased significantly 
since 2000.  
 
 
Carrying capacity and elk calf winter survival  
From Eric: Pages 41-43 of the Hobbs model predicts over-winter starvation mortality based on 
the forage deficit model.  A discussion of these findings should probably occur relative to any 
winter mortality predictions that we make.  Hobbs Model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH.  Adult cow mortality ranged from 1% in an average winter with 6,000 elk 
in the JEH to 25% in a severe winter with an overall population of 18,000 in the JEH. 
 

Comment [WJ10]: Eric – draft a brief paragraph 
on harvest and winter distribution and insert here. 
 

Comment [CE11]: Might be able to milk the 
discussion section of the elk migration publication 
for harvest information 

Formatted: Line spacing:  Multiple 1.15 li

Formatted: Font: 12 pt

Formatted: Font: 12 pt
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Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
carrying capacity of Hobbs et al. (2003) made predictions regarding elk survival and available 
forage that are an important component to the validation of the model.  Moreover, minimizing 
unacceptable declines in calf elk calf winter survival while progressively transitioning bison and 
elk from intensive supplemental feeding will explicitly address what is believed to be one of the 
more influential aspects of the winter feeding program and public support – elk mortality on 
the NER.  
 
Various researchers have suggested that elk calves are disproportionately susceptible to winter 
mortality compared to older elk age classes.  Elk calves have lower body fat reserves, which 
makes them more susceptible to limited forage supplies and starvation.  Lower surface area to 
volume ratio associated with smaller body size facilitates heat loss and necessitates greater 
energy expenditures to maintain body temperature.  Inexperience and in some cases weakened 
condition associated with nutritional stress can make elk calves more susceptible to predation 
by wolves and mountain lions.  Weakened condition associated with nutritional stress can also 
lower immunity and make elk calves more susceptible to infectious diseases and parasitism.  
Factors affecting winter calf mortality are interdependent (Figure 3), which suggests that 
factors in addition to available forage should be monitored to evaluate the effects of AM 
strategies on calf elk survival. 
 
Multiple factors influence elk calf survival – influence diagram 
 

 

Comment [CE12]: I can come up with citations 
to support these facts, but in general these are 
almost biological laws. 

Comment [WJ13]: Eric – draft a paragraph that 
briefly describes the factors that influence elk calf 
survival during winter. The main idea to get across is 
what other factors beyond available forage will 
need to be monitored, i.e., provide a bit of a 
narrative for figure 3. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Adaptive Management Plan Approach  
 
The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands and achieving winter 
distribution objectives to minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 

Comment [WJ14]: Include winter survival here 
if decide to continue with that idea. 
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to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994)(citations) and are relatively long-lived (Houston 
1982)citation). A third of individuals alive in a given winter would be alive five years later, based 
on current estimates of annual survival for JEH elk (0.80; citation). This results in generational 
time scales necessary for implementation of management actions and monitoring of response 
to those actions. To account for the expected lag in behavioral response to changes in winter 
feeding it is believed that those changes need to occur during 3–6 year treatment blocks (i.e., 
conduct 3–6 years of winter feeding with the same initiation criteria for winter feeding). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the NER-focused management strategy, which includes primary 
management actions that will occur both on and near the NER (e.g., NER winter feeding 
changes and private lands co-mingling mitigation). The spatial focus of individual actions will 
therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-
federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The NER-focused strategy was selected for implementation within 

Comment [CE15]: Smith and Robbins 1994, 
more needed 

Comment [WJ16]: Eric, I don’t have this 
citation, please add. 

Comment [WJ17]: Check estimate and get 
citation. 

Comment [CE18]: From Cole et al. 2015. Annual 
adult cow elk survival in 2006-2012 was 0.83 (95% CI 
0.78-0.88) 

Comment [CE19]: In effect it is an “elk 
behavioral modification strategy” whose objective is 
to reduce the proportion of the JEH that uses NER 
feedgrounds.  Late season NER hunts and shortened 
feed seasons are the principal strategies to achieve 
objectives. 

Comment [WJ20]: This paragraph makes me 
think this strategy needs a new name. Following 
Eric’s idea, call it ‘Elk behavioral modification 
strategy’ or ‘Elk winter distribution strategy’ 
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an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years 
(unless a more immediate response is observed), and brief discussion of how the measurement 
of available forage will be modified (2-3 sentences covering a less biased approach; the original 
approach works fine for the current feeding program, but if we need to go beyond 0 lbs . per 
acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to 
sample as close to the start of feeding as possible to reduce error associated with predicting 
when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can 
be brief and simply provide an outline of the proposed changes). I still like a pounds per acre 
criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the 
former is much more responsive to elk numbers and could delay the start of feeding more so 
than the latter as numbers of elk on the NER decline. The current termination of winter feeding 
criteria will be refined based on snowpack in native range adjacent to the NER (we discussed 
this briefly a while back – you thought some simple photo points in areas to the north could be 
an easy way to quantify percent open area and link to termination of feeding – please describe 
that with a sentence or two here). Criteria for the termination of winter feeding will be 
consistently applied during manipulation of initiation criteria. This assumes that when winter 
feeding ends is less influential in altering the behavioral response of elk than initiation of 
feeding, and eliminates confounding of behavioral response to initiation and termination 
criteria.  
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 

Comment [WJ21]: Eric 

Comment [CE22]: We need to discuss this topic 
some more before I write the paragraph. 

Comment [CE23]: I agree, but Steve K. seems to 
like the time-based 2 week delay and 1 week earlier 
end approach 

Comment [WJ24]: Steve K. or Cris. 

Comment [WJ25]: Steve K. or Cris. 
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Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives of 1) increasing understanding of 
the relationship between the timing of winter feeding initiation and elk winter distribution, and 
2) validation of the Hobbs et al. (2003) carrying capacity model.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 

Comment [WJ26]: Steve K. or Laurie. 

Comment [WJ27]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 

Comment [CE28]: I like this addition 



13 
 

area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. feedline data) (Fig. 5). Proposed changes to winter feeding that 
would result in a later initiation of feeding could increase the difference between when the 
classification count is conducted and peak numbers of elk on feed. Proposed changes could also 
result in initiation of feeding on the NER after the classification count has been completed in 
some years. Lastly, the classification count may be replaced in the near future by survey (i.e., 
not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. 
The new survey methodology may not provide suitable NER-specific estimates of elk abundance 
for determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER  Include brief discussion of how other 
important driving factors, e.g., predators and short-distance migrants, will be accounted for. 
Reference current conceptual ecological models. 
 
Carrying capacity and elk calf winter survival 

 
We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
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feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
 
 
MONITORING 
 
Supplemental winter feeding plays a central role in the observed winter distribution of the JEH. 
Meeting the elk winter distribution objectives likely mostly driven by feeding program, and that 
will be the first management experiment, i.e., coordinated reductions in feeding criteria.  
Alterations to the current feeding program at the NER Leading hypothesis for current 
distribution 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
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Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
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approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
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Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
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hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 



23 
 

Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
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Less conservative (NER)  X 
  Population management  

   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
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Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
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would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
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habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 



29 
 

decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
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Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
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fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
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moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
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Public education/outreach (EO) 
   

No change X 
  

Increase education and outreach 
 

X X 
Monitoring 

   
No change 

   
Enforcement 

   
No change 

   
Increase 

   
*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
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the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
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however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
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management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 
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Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 
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Influence diagram rules –  
1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 

measurable attributes. 
2) Rectangles represent ongoing management actions that influence the outcome of 

interest, bison and elk fed days on the NER  
3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5000 elk originated from Hobbs et al. (2003). This report, based on 
three simulation exercises, concluded that ‘in average SWE [snow-water equivalent] winters 
with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage on the 
Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find forage 
on the NER without incurring deficits.’ The combined probability of experiencing average pre-
winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on [what 
time series of climate data from what station] (need to use Hobbs’ data sources for this). 
Therefore, based on the prediction of Hobbs et al., 5,000 elk could winter without 
supplemental feed on the NER, without incurring a forage deficit, during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
 

Comment [WJ2]: Need to incorporate the 
survival predictions from Hobbs here so that below 
in the section specific to the model and calf survival 
isn’t a surprise to the reader. 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling on private lands, 4) Winter 
distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic wasting disease, and 
other wildlife diseases, and 6) Public support. Explicit values that can be used as management 
triggers were defined in the BEMP for several, but not all, of the criteria. Forage production on 
irrigated areas of the NER, desired herd sizes and ratios, and winter distribution of elk and bison 
each have numerical objectives that can be used to trigger management actions based on 
assessment of those criteria. Conversely, co-mingling mitigation, disease mitigation, and public 
support lack numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either co-mingling or disease prevalence criteria, with 
feeding ameliorating the former and exacerbating the latter. Winter feeding minimizes co-
mingling issues by concentrating elk and bison on publicly managed feedgrounds, minimizing 
the number of elk and bison on private lands adjacent to the NER. Conversely, concentrating elk 
on feedgrounds results in higher rates of endemic disease transmission (Murie 1951, Franson 
and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 1997), greater 
potential for amplification of prevalence of non-endemic diseases (e.g., chronic wasting disease 
[CWD],  Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates relatively 
unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data). When taken in 
context of ‘progressively transitioning from intensive supplemental winter feeding to greater 
reliance on free-standing forage’ (BEMP; USFWS 2007a), these criteria form conflicting means 
objectives (Conroy and Peterson 2013) that need to be addressed explicitly within the 
framework of the AM plan. Balancing the conflicting objectives also likely provides the greatest 
ability to balance competing public values for bison and elk in the Jackson area.  
 

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ4]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 

Comment [CE5]: To date CWD has not been 
detected on any elk feedground.  Evidence for 
amplification of CWD in feedgrounds is based on 
general relationship between density and CWD 
prevalence. For example  (Monello et al. 2014) 
suggested 13 % CWD prevalence with 15-110 elk per 
square km density in Rocky Mountain National Park.  
NER elk density estimates are dependent on scale.  
Typical NER winter elk density estimates: 
Conservative=77 elk per square km if entire refuge 
and 7,500 elk used.  Moderate: 370 elk per square 
km if 7,500 elk on 5,000 feedground acres used. 
Extreme: 4,631 elk per square km based on 7500 elk 
on daily feedground area of 400 acres. The relative 
effects of environmental exposure versus animal to 
animal contact on CWD transmission are unknown, 
but both are likely important routes of transmission. 
We speculate that environmental transmission of 
CWD on NER would be high because elk use the 
exact same sites at high densities every year, and 
the agent that causes CWD has multi-year and 
perhaps multi decade persistence. 

Comment [CE6]: Nothing published yet on the 
relationship between feedgrounds and foot rot 
(necrotizing pododermatitis), but NER herd health 
monitoring data strongly suggests a link.  Formal 
analysis of these data is planned but has not been 
completed to date. 
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Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Cattle co-mingling will increase as 
bison and elk disperse from the NER looking for alternative forage resources. Similarly, 
dispersing bison and elk may end up in residential areas or on/near public roadways.  Effective 
mitigation of co-mingling will take a suite of tools (e.g., private lands easements, fencing, 
hazing) to be employed throughout the life of this plan. WGFD currently monitors wildlife 
damage claim reports for the Jackson Region; this information provides an important baseline 
and metric for quantifying potential increases in private lands conflicts moving forward. 
 
As previously discussed, research suggests a link between elk density and prevalence of several 
diseases,  with higher disease prevalence for elk occupying feedgrounds compared to elk 
occupying native winter range. However, estimates of elk density on NER versus native winter 
range are scale and time dependent.  Assuming average winter elk numbers on NER of 7,500, 
estimated elk density is 77 elk per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre 
area in which elk are fed on an annual basis, and 4,630 elk per km2 for the 400 acre area on 
which elk are fed daily (NER unpublished data). In contrast Monello et al.  (2014) estimated 15-
110 elk per km2 on native winter range in Rocky Mountain National Park.  We anticipate lower 
average elk densities in the Jackson Elk Herd associated with AM plan implementation resulting 
from decreased elk use of feedgrounds and increased use of native winter range, but predicting 
the magnitude of disease transmission and prevalence reduction resulting from this change in 
elk distribution is difficult and disease-specific.  Long term monitoring will be necessary to 
evaluate changes in disease prevalence associated with AM plan implementation.  
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding led to 
the recent increase in the proportion of JEH elk wintering on the NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER. Wolf presence within the range of the JEH has increased since 
the early 2000s. Elk wintering on native range may have been displaced as the wolf population 
reintroduced into Yellowstone National Park (NP) increased in abundance and expanded. Most 
native winter range of the JEH is north of the NER and south of Yellowstone NP. As predation 
pressure increased on more northerly winter range, elk moving to areas of lower predation risk 
likely moved south and encountered feeding operations at the NER. If wolves are deterred by 
frequent presence of agency personnel conducting feeding operations, feedgrounds may 
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continue to attract elk due to lower predation risk than native range (citations; check Creel and 
Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
In general the number of hunters and the number of elk harvested in the Jackson Elk Herd have 
declined since the 1990s.  “During the early 1990s, hunting seasons promoted harvest of LDM 
elk through hunting seasons that extended into November for general and limited quota 
licenses.  Between 1993 and 1997, an average of 1,920 limited quota any elk licenses were 
offered each year in the northern hunt areas of the Jackson elk herd unit, in which LDM elk 
migrate.  Hunter numbers in the Jackson herd averaged over 9,190 hunters during this time 
period.  In recent years, hunting seasons have been designed to protect LDM elk while 
increasing harvest of SDM elk. Since 2012, no limited quota any elk licenses have been offered 
in the hunt areas that focused hunting pressure on LDM.  Hunter numbers since 2012 (2012–
2014) averaged 2,985 hunters.  Although hunting seasons and quotas have become more 
conservative for the areas where LDM are more vulnerable, the hunt units for the SDM have 
been liberalized through the addition of license types and extending season lengths to the end 
of January (Hunt Area 78)” (Cole et al 2015).  Despite these efforts to modify harvest pressure,  
the proportion of the Jackson Elk Herd wintering in NER has increased significantly since 2000.  
 
Carrying capacity and elk calf winter survival  
From Eric: Pages 41-43 of the Hobbs model predicts over-winter starvation mortality based on 
the forage deficit model.  A discussion of these findings should probably occur relative to any 
winter mortality predictions that we make.  Hobbs Model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH.  Adult cow mortality ranged from 1% in an average winter with 6,000 elk 
in the JEH to 25% in a severe winter with an overall population of 18,000 in the JEH. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
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survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
carrying capacity of Hobbs et al. (2003) made predictions regarding elk survival and available 
forage that are an important component to the validation of the model.  Moreover, minimizing 
unacceptable declines in calf elk calf winter survival while progressively transitioning bison and 
elk from intensive supplemental feeding will explicitly address what is believed to be one of the 
more influential aspects of the winter feeding program and public support – elk mortality on 
the NER.  
 
Various researchers have suggested that elk calves are disproportionately susceptible to winter 
mortality compared to older elk age classes.  Elk calves have lower body fat reserves, which 
makes them more susceptible to limited forage supplies and starvation.  Lower surface area to 
volume ratio associated with smaller body size facilitates heat loss and necessitates greater 
energy expenditures to maintain body temperature.  Inexperience and in some cases weakened 
condition associated with nutritional stress can make elk calves more susceptible to predation 
by wolves and mountain lions.  Weakened condition associated with nutritional stress can also 
lower immunity and make elk calves more susceptible to infectious diseases and parasitism.  
Factors affecting winter calf mortality are interdependent (Figure 3), which suggests that 
factors in addition to available forage should be monitored to evaluate the effects of AM 
strategies on calf elk survival. 
 

 
Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
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outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Adaptive Management Plan Approach  
 
The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival nearly 40% of individuals 
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alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria for winter 
feeding). More immediate progress toward ‘progressively transitioning from intensive 
supplemental winter feeding to greater reliance on free-standing forage’ will be quantified 
based on the number of elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the NER-focused management strategy, which includes primary 
management actions that will occur both on and near the NER (e.g., NER winter feeding 
changes and private lands co-mingling mitigation). The spatial focus of individual actions will 
therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), and on non-
federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The NER-focused strategy was selected for implementation within 
an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 

Comment [CE7]: In effect it is an “elk behavioral 
modification strategy” whose objective is to reduce 
the proportion of the JEH that uses NER 
feedgrounds.  Late season NER hunts and shortened 
feed seasons are the principal strategies to achieve 
objectives. 

Comment [WJ8]: This paragraph makes me 
think this strategy needs a new name. Following 
Eric’s idea, call it ‘Elk behavioral modification 
strategy’ or ‘Elk winter distribution strategy’ 
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the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Paragraph on the proposed changes, i.e., going from 300 lbs. per acre to 150 for 3-6 years 
(unless a more immediate response is observed), and brief discussion of how the measurement 
of available forage will be modified (2-3 sentences covering a less biased approach; the original 
approach works fine for the current feeding program, but if we need to go beyond 0 lbs. per 
acre to see a response we run into issues, can’t have negative pounds per acre. Also will help to 
sample as close to the start of feeding as possible to reduce error associated with predicting 
when 300 lbs. acre is reached. The details will be provided in the monitoring section, so this can 
be brief and simply provide an outline of the proposed changes). I still like a pounds per acre 
criteria over a time-based criteria (i.e., 2 weeks after reaching 300 lbs. per acre) because the 
former is much more responsive to elk numbers and could delay the start of feeding more so 
than the latter as numbers of elk on the NER decline. The current termination of winter feeding 
criteria will be refined based on snowpack in native range adjacent to the NER (we discussed 
this briefly a while back – you thought some simple photo points in areas to the north could be 
an easy way to quantify percent open area and link to termination of feeding – please describe 
that with a sentence or two here). Criteria for the termination of winter feeding will be 
consistently applied during manipulation of initiation criteria. This assumes that when winter 
feeding ends is less influential in altering the behavioral response of elk than initiation of 
feeding, and eliminates confounding of behavioral response to initiation and termination 
criteria.  
 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional random sites stratified by plant 
community type to sample available forage in an unbiased manner.   The feeding initiation 
threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We estimate that this will 
result in an average delay of ??? days in supplemental feeding initiation date at current NER elk 
and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 

Comment [WJ9]: From Eric - We need to discuss 
this topic some more before I write the paragraph. 

Comment [CE10]: I agree, but Steve K. seems to 
like the time-based 2 week delay and 1 week earlier 
end approach 

Comment [CE11]: This still needs to be 
discussed with Steve K and cooperators.  Changing 
criteria to 150 lbs. per acre is defensible and 
quantifiable but in my opinion is unlikely to result in 
significant response.  Changes the criteria to zero 
lbs. per acre might elicit an elk behavioral response, 
but leaves us no room for further action, and has 
horrible public relations optics.  I think that this is 
why Steve K. wanted the 2 week delay rather than 
the zero lbs. per acre criteria. 
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cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 

Comment [CE12]: Alternatively we go the way 
that Steve K wants and end feeding about  1 week 
earlier than average.  This will have a significant 
effect on EFD and BFD, but will complicates our 
ability to evaluate the cause of any change in elk 
distribution that results from our management 
actions. 

Comment [WJ13]: Steve K. or Cris. 

Comment [WJ14]: Steve K. or Cris. 

Comment [WJ15]: Steve K. or Laurie. 

Comment [WJ16]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives of 1) increasing understanding of 
the relationship between the timing of winter feeding initiation and elk winter distribution, and 
2) validation of the Hobbs et al. (2003) carrying capacity model.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. feedline data) (Fig. 5). Proposed changes to winter feeding that 
would result in a later initiation of feeding could increase the difference between when the 
classification count is conducted and peak numbers of elk on feed. Proposed changes could also 
result in initiation of feeding on the NER after the classification count has been completed in 
some years. Lastly, the classification count may be replaced in the near future by survey (i.e., 
not a census) methodology used elsewhere in the state by WGFD for estimating elk abundance. 
The new survey methodology may not provide suitable NER-specific estimates of elk abundance 
for determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed?  
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance that varies through time otherwise 
not explained by fixed effects. Year will be including as a random effect, providing several 
benefits. First, we don’t assume years are independent and comprise all of the factor levels of 
interest. Instead, the effect of year is treated as a random variable, with individual year effects 
realizations of that distribution. This allows inference to non-sampled factor levels, i.e. years, by 
estimating a latent population-level proportion of elk expected to winter on the NER regardless 
of fixed effect influences. Thus, the random year effect can be considered a latent variable 
describing elk migratory behavior. Second, because year effects are not treated as 
independent, estimated effects of year on the proportion of JEH elk wintering on the NER are 
dependent on all factor levels, leading to greater precision when estimating individual year 
effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified in figure 2 as influencing elk 
winter distribution is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐼𝐼𝐼𝐼𝐸𝐸𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝐼𝐼𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝐼𝐼𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ17]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ18]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 



18 
 

Fixed effects include 1) initiation criteria for winter feeding (IWF), 2) proportion of the JEH that 
are short-distance migrants (SDM), 3) number of wolf packs present on JEH native winter range 
(WP), 4) growing season (May–August) precipitation for the Wyoming Snake Drainage climate 
division (GSP; a proxy for available forage on native winter range), and 5) snow water 
equivalent on 1 January at Thumb Divide (SWE; a proxy for early winter severity).  
 
Carrying capacity and elk calf winter survival  
The influence of total available winter forage (Fig. 3) on elk calf winter survival will be 
quantified based on the amount of winter habitat available between December and March, the 
period of hypoxic conditions experienced during the winter of 1994–1995 (Gangloff 1996). 
Available winter habitat is defined as the area (ha) of water in Upper Lake from December to 
March with ≥1.8 ppm dissolved oxygen and ≥ 20 cm in depth (Feldmeth and Eriksen 1978, 
Gangloff 1996). Assuming species specific density dependence, available winter habitat per fish, 
Wt (ha fish-1), is related to the area of suitable winter habitat, At, and the number of fish, Nw,t, 
that entered the winter period.  
 

𝐼𝐼𝑡𝑡 = 𝐴𝐴𝑡𝑡
𝑁𝑁𝑤𝑤,𝑡𝑡

  (6) 

 
The estimated number of spawning fish in Red Rock Creek in year t will be used as an index for 
Nw,t. Winter habitat will be related to the proportional change in all-age grayling survival using a 
saturating function (i.e., Holling type-II functional response) by  
 

𝑃𝑃𝑡𝑡 = 𝑎𝑎𝑊𝑊𝑡𝑡
𝑏𝑏+𝑊𝑊𝑡𝑡

.  (7) 

 
The parameters a and b determine how the proportional reduction in maximum grayling 
survival is related to winter habitat conditions. Maximum proportional reduction in grayling 
survival is a, and b represents the value of suitable winter habitat to an individual when the 
proportional change in survival is 50% of a (Hilborn and Mangel 1997). For example, if no 
proportional reduction to survival occurs a = 1, i.e., grayling survive at their maximum age-class 
rates. To assess if the influence of available winter habitat is density independent, 𝐴𝐴𝑡𝑡will be 
substituted for 𝐼𝐼𝑡𝑡in eqn. 7.  Figure 3 shows a hypothetical situation where a = 1, b = 10, and Wt  

varies from 10 to 100 ha fish-1.  
 

Comment [WJ19]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 
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We could use existing information to estimate the two relationships represented in the 
figures, which would provide us with a set of models to predict winter calf mortality as a 
function of available forage, and then see where we can get with less conservative winter 
feeding. This would allow us to articulate to the public that we’re trying to not go above 
some level of calf mortality while reducing the number of elk on the refuge by being less 
conservative with feeding. If we can’t successfully reduce the number of elk on feed without 
going beyond the calf mortality rate deemed acceptable then we’ll know we need to 1) get 
support for possibly allowing higher calf mortality, 2) use some other identified action to 
distribute elk during winter, or 3) reduce the overall objective/number of elk.   
 
We could concurrently monitor aspen condition so that as we alter distribution of animals on 
the refuge we learn how that influences the likelihood of aspen growing through the browse 
zone. This would allow us to relatively seamlessly transition into phase 2 of the plan.  At that 
point the question becomes ‘can aspen reached desired condition when we maximize the 
number of elk on standing forage at the current population level (density).  
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MONITORING 
 
Supplemental winter feeding plays a central role in the observed winter distribution of the JEH. 
Meeting the elk winter distribution objectives likely mostly driven by feeding program, and that 
will be the first management experiment, i.e., coordinated reductions in feeding criteria.  
Alterations to the current feeding program at the NER Leading hypothesis for current 
distribution 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
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number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
 
Wolves: Given potential importance as a covariate, Estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given “healthy” elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 

APPENDIX I 
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Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
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affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
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distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
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potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
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makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
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include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
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hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
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Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
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not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [JMW1]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 



 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  



Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW3]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over the last decade as 
the population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number 
of hunters, and number harvested (does not need to be very specific, just provide the reader with 
some background). Current area of irrigated tame grass and estimated forage available to elk. Hazing 
and harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
 
 
 



Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 



the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt (unit 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (units 75, 
77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Unit 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Fencing 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 

 



Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also be initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objectives of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. No proposed alternative winter feeding action, 
outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (Can someone 
provide these citations?). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Increased harvest objectives on/near the NER would 



target the southern segment, which has higher rates of reproduction than the other JEH 
segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 
segments. In order to track hunter harvest there would need to be an increase in monitoring, 
e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., herd units 75 [GTNP], 78 and 80), and extended open access on FS 
lands in herd unit 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in unit 80 would include migratory Yellowstone elk, a declining 
herd segment of conservation concern. A coordinated late season hunt to increase harvest 
would necessitate review of the JEH objective. These proposed coordinated efforts, and review 
of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 
A targeted removal of unit 78 animals could be undertaken using marked animals (paintball?) 
on the NER.  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting (Eric). Ask Terry Kreeger (retired WGFD 
veterinarian), or Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas. However, how would increased hunting in the area influence the number, and 
duration, of elk staying in the Spring Gulch area?  Are there ways to increase education and 
outreach to help relieve some of the pressure WGFD receives from private landowners in the 
area?  
 
A hunter management program for unit 78 would coordinate private land access through a 
hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    



 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move animals to the 
north part of the refuge prior to feeding with minimal success. May reduce hazing in the spring 
to keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time, resources, and lower 
vertebrae. Hazing could be undertaken at other times of the year to postpone movements of 
elk onto the refuge after hunting season closes.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
Fencing of hay stacks and livestock feedline operations has been largely accomplished, leaving 
few areas where this is still a mitigation option. Should we remove this action if it doesn’t 
provide much opportunity at this time?   
 
Public education/outreach—Steve/Eric, what does ‘increased landowner EO’, ‘increase 
sportsmen & agency EO’, and ‘increase Commission EO’ look like? I.e., what would be 
implemented under each action?  We’ll need to do the same for monitoring and 
enforcement, but these will have to wait until we get each strategy finalized and know the 
details of the actions to be implemented.  
 
Monitoring— 



 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 



Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in units 75 and 78 while minimizing the risk of 
harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (units 75 and 78) are increasing absolutely and proportionally 
within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and 
Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the 
southern herd segments. Proposed actions include increasing harvest through the development 
of a hunter management program, a program that also helps address private lands mitigation. 
Targeted fertility control on summer range would also be considered, but would need to go 
through the proper approval process (i.e., WGFD Commission). This action was considered and 
rejected in the BEMP. Increased outreach to sportsmen and agencies would be undertaken; I 
don’t know the justification for this. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 



hunts in units 75, 77–79, and 80 would need to be obtained. Approval would similarly need to 
be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, 
the current December 1st closure in unit 80 on FS lands would need to be modified to allow 
hunter access into that area. Currently the JEH could be reduced by approximately 1,000 
animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction 
in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER 
Phase I elk objective. A considerable increase in enforcement would be necessary if this 
strategy was implemented.  
 
 



Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Late season harvest 

Elk population Number wintering on NER    

Migratory segment Harvest - minimize    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    

 



    
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
   



on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 



Land-use conflicts (agricultural and residential) 
Biological constraints 

Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 6). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 1), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 2), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   



Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 



Grizzly bear conflicts (potential) 
Policy constraints 

Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [JMW1]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 
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Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  
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Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW3]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  
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Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 
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feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over the last decade as 
the population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number 
of hunters, and number harvested (does not need to be very specific, just provide the reader with 
some background). Current area of irrigated tame grass and estimated forage available to elk. Hazing 
and harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
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Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
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the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
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Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt (unit 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (units 75, 
77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Unit 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Fencing 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 
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Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also be initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objectives of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. No proposed alternative winter feeding action, 
outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (Can someone 
provide these citations?). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Increased harvest objectives on/near the NER would 
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target the southern segment, which has higher rates of reproduction than the other JEH 
segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 
segments. In order to track hunter harvest there would need to be an increase in monitoring, 
e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., herd units 75 [GTNP], 78 and 80), and extended open access on FS 
lands in herd unit 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in unit 80 would include migratory Yellowstone elk, a declining 
herd segment of conservation concern. A coordinated late season hunt to increase harvest 
would necessitate review of the JEH objective. These proposed coordinated efforts, and review 
of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 
A targeted removal of unit 78 animals could be undertaken using marked animals (paintball?) 
on the NER.  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting (Eric). Ask Terry Kreeger (retired WGFD 
veterinarian), or Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas. However, how would increased hunting in the area influence the number, and 
duration, of elk staying in the Spring Gulch area?  Are there ways to increase education and 
outreach to help relieve some of the pressure WGFD receives from private landowners in the 
area?  
 
A hunter management program for unit 78 would coordinate private land access through a 
hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
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Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move animals to the 
north part of the refuge prior to feeding with minimal success. May reduce hazing in the spring 
to keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time, resources, and lower 
vertebrae. Hazing could be undertaken at other times of the year to postpone movements of 
elk onto the refuge after hunting season closes.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
Fencing of hay stacks and livestock feedline operations has been largely accomplished, leaving 
few areas where this is still a mitigation option. Should we remove this action if it doesn’t 
provide much opportunity at this time?   
 
Public education/outreach—Steve/Eric, what does ‘increased landowner EO’, ‘increase 
sportsmen & agency EO’, and ‘increase Commission EO’ look like? I.e., what would be 
implemented under each action?  We’ll need to do the same for monitoring and 
enforcement, but these will have to wait until we get each strategy finalized and know the 
details of the actions to be implemented.  
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Jeff: Some general thoughts.  Each partner agency would have the opportunity to become 
involved in the planning and execution of EO. 
 
Increased landowner education and outreach would primarily be done in person.  The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  We should not expect ranchers to respond to an article in the paper, news story on 
the radio or even a letter.  This kind of effort will require a personal touch and primarily one-
on-one meetings. 
 
Sportsmen education and outreach should include meetings with local and regional 
sportsmen’s clubs and ideally articles in their club magazines.  General newspaper articles 
could also help disseminate information. 
 
Agency EO is happening to some degree through the AMP meetings.  It would be helpful to 
focus on two different groups; the field staff and the Regional Office managers.  Field staff 
will be instrumental in achieving management actions on the ground, but will also support 
changing public opinion in the local area through their personal interactions outside of work.  
Regional office EO is essential in building the necessary support to obtain project resources 
and have support when controversies are elevated to their level.    
 
 WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This should include tours of the 
Refuge or Park and a briefing on proposals resulting from the AMP. 
 
Monitoring— 
 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
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Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in units 75 and 78 while minimizing the risk of 
harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
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initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (units 75 and 78) are increasing absolutely and proportionally 
within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and 
Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the 
southern herd segments. Proposed actions include increasing harvest through the development 
of a hunter management program, a program that also helps address private lands mitigation. 
Targeted fertility control on summer range would also be considered, but would need to go 
through the proper approval process (i.e., WGFD Commission). This action was considered and 
rejected in the BEMP. Increased outreach to sportsmen and agencies would be undertaken; I 
don’t know the justification for this. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 
hunts in units 75, 77–79, and 80 would need to be obtained. Approval would similarly need to 
be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, 
the current December 1st closure in unit 80 on FS lands would need to be modified to allow 
hunter access into that area. Currently the JEH could be reduced by approximately 1,000 
animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction 
in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER 
Phase I elk objective. A considerable increase in enforcement would be necessary if this 
strategy was implemented.  
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Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Late season harvest 

Elk population Number wintering on NER    

Migratory segment Harvest - minimize    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
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on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
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Land-use conflicts (agricultural and residential) 
Biological constraints 

Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 6). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 1), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 2), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
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Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 



20 
 

Grizzly bear conflicts (potential) 
Policy constraints 

Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [JMW1]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 
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Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  
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Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW3]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  
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Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 
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feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over the last decade as 
the population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number 
of hunters, and number harvested (does not need to be very specific, just provide the reader with 
some background). Current area of irrigated tame grass and estimated forage available to elk. Hazing 
and harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
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Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
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the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
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Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt (unit 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (units 75, 
77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Unit 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Fencing 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 
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Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also be initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objectives of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. No proposed alternative winter feeding action, 
outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (Can someone 
provide these citations?). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Increased harvest objectives on/near the NER would 
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target the southern segment, which has higher rates of reproduction than the other JEH 
segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 
segments. In order to track hunter harvest there would need to be an increase in monitoring, 
e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., herd units 75 [GTNP], 78 and 80), and extended open access on FS 
lands in herd unit 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in unit 80 would include migratory Yellowstone elk, a declining 
herd segment of conservation concern. A coordinated late season hunt to increase harvest 
would necessitate review of the JEH objective. These proposed coordinated efforts, and review 
of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 
A targeted removal of unit 78 animals could be undertaken using marked animals (paintball?) 
on the NER.  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting (Eric). Ask Terry Kreeger (retired WGFD 
veterinarian), or Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas. However, how would increased hunting in the area influence the number, and 
duration, of elk staying in the Spring Gulch area?  Are there ways to increase education and 
outreach to help relieve some of the pressure WGFD receives from private landowners in the 
area?  
 
A hunter management program for unit 78 would coordinate private land access through a 
hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
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Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move animals to the 
north part of the refuge prior to feeding with minimal success. May reduce hazing in the spring 
to keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time, resources, and lower 
vertebrae. Hazing could be undertaken at other times of the year to postpone movements of 
elk onto the refuge after hunting season closes.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
Fencing of hay stacks and livestock feedline operations has been largely accomplished, leaving 
few areas where this is still a mitigation option. Should we remove this action if it doesn’t 
provide much opportunity at this time?   
 
Public education/outreach—Steve/Eric, what does ‘increased landowner EO’, ‘increase 
sportsmen & agency EO’, and ‘increase Commission EO’ look like? I.e., what would be 
implemented under each action?  We’ll need to do the same for monitoring and 
enforcement, but these will have to wait until we get each strategy finalized and know the 
details of the actions to be implemented.  
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Jeff: Some general thoughts.  Each partner agency would have the opportunity to become 
involved in the planning and execution of EO. 
 
Increased landowner education and outreach would primarily be done in person.  The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  We should not expect ranchers to respond to an article in the paper, news story on 
the radio or even a letter.  This kind of effort will require a personal touch and primarily one-
on-one meetings. 
 
Sportsmen education and outreach should include meetings with local and regional 
sportsmen’s clubs and ideally articles in their club magazines.  General newspaper articles 
could also help disseminate information. 
 
Agency EO is happening to some degree through the AMP meetings.  It would be helpful to 
focus on two different groups; the field staff and the Regional Office managers.  Field staff 
will be instrumental in achieving management actions on the ground, but will also support 
changing public opinion in the local area through their personal interactions outside of work.  
Regional office EO is essential in building the necessary support to obtain project resources 
and have support when controversies are elevated to their level.    
 
 WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This should include tours of the 
Refuge or Park and a briefing on proposals resulting from the AMP. 
 
Monitoring— 
 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
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Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in units 75 and 78 while minimizing the risk of 
harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
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initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (units 75 and 78) are increasing absolutely and proportionally 
within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and 
Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the 
southern herd segments. Proposed actions include increasing harvest through the development 
of a hunter management program, a program that also helps address private lands mitigation. 
Targeted fertility control on summer range would also be considered, but would need to go 
through the proper approval process (i.e., WGFD Commission). This action was considered and 
rejected in the BEMP. Increased outreach to sportsmen and agencies would be undertaken; I 
don’t know the justification for this. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 
hunts in units 75, 77–79, and 80 would need to be obtained. Approval would similarly need to 
be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, 
the current December 1st closure in unit 80 on FS lands would need to be modified to allow 
hunter access into that area. Currently the JEH could be reduced by approximately 1,000 
animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction 
in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER 
Phase I elk objective. A considerable increase in enforcement would be necessary if this 
strategy was implemented.  
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Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Late season harvest 

Elk population Number wintering on NER    

Migratory segment Harvest - minimize    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
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on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
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Land-use conflicts (agricultural and residential) 
Biological constraints 

Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 6). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 1), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 2), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   



19 
 

Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
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Grizzly bear conflicts (potential) 
Policy constraints 

Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [JMW1]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 



 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  



Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE2]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW3]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. Winter feeding currently commences on the NER when…, and terminates… Similar information for 
the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over the last decade as 
the population objective was reached (Fig. 2). Recent harvest on the NER – general time frame, number 
of hunters, and number harvested (does not need to be very specific, just provide the reader with 
some background). Current area of irrigated tame grass and estimated forage available to elk. Hazing 
and harvest of bison.    
 

 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
 
 
 



Table 1. Annual distribution of wintering elk from the Jackson Elk Herd, 2011–2013, relative to the 
current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 



the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt (unit 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (units 75, 
77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Unit 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Fencing 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 

 



Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also be initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objectives of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 
increasing winter calf mortality and comingling. No proposed alternative winter feeding action, 
outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (Can someone 
provide these citations?). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Increased harvest objectives on/near the NER would 



target the southern segment, which has higher rates of reproduction than the other JEH 
segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 
segments. In order to track hunter harvest there would need to be an increase in monitoring, 
e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., herd units 75 [GTNP], 78 and 80), and extended open access on FS 
lands in herd unit 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in unit 80 would include migratory Yellowstone elk, a declining 
herd segment of conservation concern. A coordinated late season hunt to increase harvest 
would necessitate review of the JEH objective. These proposed coordinated efforts, and review 
of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 
A targeted removal of unit 78 animals could be undertaken using marked animals (paintball?) 
on the NER.  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting (Eric). Ask Terry Kreeger (retired WGFD 
veterinarian), or Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas. However, how would increased hunting in the area influence the number, and 
duration, of elk staying in the Spring Gulch area?  Are there ways to increase education and 
outreach to help relieve some of the pressure WGFD receives from private landowners in the 
area?  
 
A hunter management program for unit 78 would coordinate private land access through a 
hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    



 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move animals to the 
north part of the refuge prior to feeding with minimal success. May reduce hazing in the spring 
to keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time, resources, and lower 
vertebrae. Hazing could be undertaken at other times of the year to postpone movements of 
elk onto the refuge after hunting season closes.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
Fencing of hay stacks and livestock feedline operations has been largely accomplished, leaving 
few areas where this is still a mitigation option. Should we remove this action if it doesn’t 
provide much opportunity at this time?   
 
Public education/outreach—Steve/Eric, what does ‘increased landowner EO’, ‘increase 
sportsmen & agency EO’, and ‘increase Commission EO’ look like? I.e., what would be 
implemented under each action?  We’ll need to do the same for monitoring and 
enforcement, but these will have to wait until we get each strategy finalized and know the 
details of the actions to be implemented.  
 
Monitoring— 



 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 



Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in units 75 and 78 while minimizing the risk of 
harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (units 75 and 78) are increasing absolutely and proportionally 
within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and 
Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the 
southern herd segments. Proposed actions include increasing harvest through the development 
of a hunter management program, a program that also helps address private lands mitigation. 
Targeted fertility control on summer range would also be considered, but would need to go 
through the proper approval process (i.e., WGFD Commission). This action was considered and 
rejected in the BEMP. Increased outreach to sportsmen and agencies would be undertaken; I 
don’t know the justification for this. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 



hunts in units 75, 77–79, and 80 would need to be obtained. Approval would similarly need to 
be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, 
the current December 1st closure in unit 80 on FS lands would need to be modified to allow 
hunter access into that area. Currently the JEH could be reduced by approximately 1,000 
animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction 
in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER 
Phase I elk objective. A considerable increase in enforcement would be necessary if this 
strategy was implemented.  
 
 



Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Late season harvest 

Elk population Number wintering on NER    

Migratory segment Harvest - minimize    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    

 



    
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
   



on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 



Land-use conflicts (agricultural and residential) 
Biological constraints 

Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 6). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 1), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 2), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   



Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 



Grizzly bear conflicts (potential) 
Policy constraints 

Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the population of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak number of elk and bison on winter 
feed on the National Elk Refuge is the population of interest for the AM plan. Elk wintering on the NER 
are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are determined by the Wyoming 
Game and Fish Department (WGFD) and represent population boundaries where there is an estimated 
annual interchange with surrounding herds of <10% (citation?).  Approximately 65% of the JEH winters 
on NER based on February counts (USFWS unpubl. data).  

Comment [CE1]: This definition will have to be 
agreed on by the larger group. I still favor peak 
numbers, but if definitions are based on some sort 
of cumulative average I suggest that the time period 
be limited to February-March. This is the critical 
time of year where feeding would be necessary and 
therefore relative to feeding cessation this is the 
time period that we are interested in.   

Comment [JMW2]: I believe we need to more 
succinctly define the population of interest – 
seemed like peak number was not generally 
accepted and that maybe cumulative was more 
favored? 



 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  

Comment [CE3]: I have inserted a more recent 
figure that accurately portrays the JEH boundary 



 
Bison in the Jackson Hole area (is there an ‘official’ name for the herd?) primarily winter on the NER 
(~90%), but range much further during the rest of the year. Geographic range of bison, figure, etc. It 
would be best to include a single figure that delineates the JEH and bison population.   
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. We 
therefore need to define acceptable levels of winter mortality, by cause, in order to move forward in 
determining which of the three scenarios can result in meeting existing objectives. Moreover, winter 
feeding alters the distribution of elk and bison, which can result in localized concentrations of animals 
above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within WGFD objective, while the bison population is 
above state objective. Therefore the primary issues are related to 1) distribution of elk during winter, 
and 2) abundance of bison.   
 

Comment [CE4]: Jackson Bison Herd 

Comment [CE5]: GTNP might have a shapefile 
that portrays the herd range of the Jackson Bison 
Herd. 

Comment [CE6]: There might be some 
indication of acceptable mortality levels in the 
BEMP, but I’m not sure. Current feeding goals are to 
minimize winter mortality in all age and sex classes. 

Comment [JMW7]: A keyword search for 
‘mortality’ didn’t turn up anything in the 
management direction or I&M chapters.  

Comment [CE8]: I do not recommend defining 
acceptable winter mortality levels by cause.  We can 
make reasonably good mortality rate estimates for 
elk by sex/age class comparable to past years using 
existing methodology, but determining cause will 
require substantially increased monitoring effort in 
staff time and cost, and even then causes are often 
multiple for a given animal (for example disease, 
malnutrition and predation might all be linked to 
mortality for a given elk).   I would suggest using 
slightly higher winter mortality rates than the 
current mean for all elk and calves.  Current mean is 
1.5% total and 3.5% calf.   For example Acceptable 
might be 2% total and 5% calf, but we would need 
input from the group. 



 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions 
Alternative management actions were identified during a meeting of stakeholders at the NER Refuge 22 
May 2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. 
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
Eric – need a short description of each of these ongoing management actions to completely and 
unambiguously specify the reference case. I think a few sentences describing each management 
action should suffice (I started a few below to help describe what I’m thinking of). This will help us 
compare, in relative terms, the potential effectiveness of proposed alternative portfolios.  I’ve put the 
summary table for elk below to describe what the current, or reference, actions have resulted in.  I’ll 
also put in a figure or table for bison.  
The current winter feeding program includes two groups of feedgrounds – one on, and managed by, the 
NER, and the second managed by Wyoming Game and Fish Department (WGFD). The latter are three 



feed grounds collectively known as the Gros Ventre feedgrounds that are located on US Forest Service 
land. On average Wwinter feeding currently commences on the NER on January 28when…, and 
terminates on April 3, but start and termination dates vary widely based on winter conditions.… Similar 
information for the Gros Ventre feedgrounds from WGFD? Total harvest of the JEH was reduced over 
the last decade as the population objective was reached (Fig. 2). Elk hunting on NER (Hunt Area 77) 
typically begins in mid-October and ends in mid-December, with peak harvest in recent years occurring 
in late November to early December.  From 2005 to 2011 an average of 393 hunters harvested 161 elk 
per year during the NER hunt.  Recent harvest on the NER – general time frame, number of hunters, 
and number harvested (does not need to be very specific, just provide the reader with some 
background). Current area of irrigated tame grass and estimated forage available to elk. Hazing and 
harvest of bison.   Forage available to elk and bison on NER during the winter months is largely 
determined by snow conditions, the rate of forage consumption during the fall and winter, and the 
biomass of forage produced during the previous growing season.  Forage biomass is correlated with the 
amount of precipitation during May-August, and secondarily affected by the number of irrigated acres.  
Refuge wide herbaceous forage production averages 14,400 tons, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to what 
would have been produced with precipitation alone. 
     Bison would likely occupy the refuge year-round without management intervention, but as a result of 
hazing by refuge staff and disturbance by hunters, peak bison activity on NER occurs from January-April 
each year.  If bison fail to leave NER following the cessation of supplemental feeding, they are typically 
hazed off the refuge using ATVs in late April to early May.  Bison do not usually return to the refuge until 
mid-July, and hazing is used to move bison from the refuge to GTNP from July to August to prevent bison 
from consuming forage that is critically needed during winter months.  Because no bison hunting is 
allowed in GTNP, bison use the park as safe area during the hunting season and make only occasional 
forays onto NER until severe winter conditions occur later in the season.  Bison hunting begins on August 
15 and ends in early to mid-January, with most harvest occurring on NER and some additional harvest on 
private and forest service land.  Since the initiation of the bison hunt in 2007, typical harvest has been 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population and stabilize it at winter numbers of around 850 animals. 
     

Comment [CE9]: Yes we would need to obtain 
this from WGFD. 



 

Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 1. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
 
 
 
Table 1. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  



Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
 



 
 
Figure 3. Bison winter population in the Jackson Hole area, 1989–2009.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (adjacent to the NER), and 5) mitigating private lands 
conflicts (leases/easements, fencing, incentives) (Table 2). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
tolerance to increased winter mortality, whether episodic or perennial in nature. Lastly, a group 
for each of monitoring and enforcement were included to allow proper accounting of costs 
associated with each management action strategy.   
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Table 2. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives on/near refuge 
   Late-season refuge hunt (unit 77) X X X 

"Tag and drag" & guided hunts X X X 

Coordinated late-season harvest (units 75,   X 



77, 78, 80) 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    

Fertility control (Unit 78 & GTNP South) 
 

X 
 Unit 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    

Fencing 
   Public education/outreach (EO) 
   No change 
   Increase landowner EO X 

  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 

 Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of available forage on the 
NER, number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 750 lbs acre-1, but can also be initiated due to poor foraging conditions 
(e.g., heavy snow crust) at higher levels of available forage. Initiation of feeding is currently 
conservative, i.e., has the primary objectives of minimizing 1) winter mortality of the most 
susceptible group, calves, and 2) comingling issues with cattle on adjacent private lands. A less 
conservative approach would result in later initiation of feeding, therefore potentially 



increasing winter calf mortality and comingling. No proposed alternative winter feeding action, 
outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 
Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (Can someone 
provide these citations?). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool currently employed for 
population management of elk and bison in Wyoming. The NER does not currently have harvest 
objectives, although this could be useful. Increased harvest objectives on/near the NER would 
target the southern segment, which has higher rates of reproduction than the other JEH 
segments. Doing this would help achieve JEH objective while minimizing harvest on migratory 
segments. In order to track hunter harvest there would need to be an increase in monitoring, 
e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., herd units 75 [GTNP], 78 and 80), and extended open access on FS 
lands in herd unit 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in unit 80 would include migratory Yellowstone elk, a declining 
herd segment of conservation concern. A coordinated late season hunt to increase harvest 
would necessitate review of the JEH objective. These proposed coordinated efforts, and review 
of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  

Comment [CE11]: The deer probably reach an 
irreversible stage of starvation some considerable 
time before death and supplementary feeding at 
this stage is unable to prevent death (Denholm, 
1979). Experiences of deer starving to death with 
abundant supplementary food all around them 
are a well-documented characteristic of 
emergency operations that attempt to prevent 
deaths in wild deer populations where animals 
are found in malnourished condition in late 
winter and emphasize the importance of early, 
prophylactic feeding well before animals are 
observed to be in weakened condition ( Giles & 
McKinney, 1968; Pearson, 1968; Denholm, 1979). 
As cited by Supplementary winter feeding of wild 
red deer Cervus elaphus in Europe and North 
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A targeted removal of unit 78 animals could be undertaken using marked animals (paintball?) 
on the NER.  
 
Fertility control in herd unit 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting (Eric). Ask Terry Kreeger (retired WGFD 
veterinarian), or Mary Woods (Scott or Tim).   
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
herd unit 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas. However, how would increased hunting in the area influence the number, and 
duration, of elk staying in the Spring Gulch area?  Are there ways to increase education and 
outreach to help relieve some of the pressure WGFD receives from private landowners in the 
area?  
 
A hunter management program for unit 78 would coordinate private land access through a 
hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move animals to the 
north part of the refuge prior to feeding with minimal success. May reduce hazing in the spring 
to keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time, resources, and lower 
vertebrae. Hazing could be undertaken at other times of the year to postpone movements of 
elk onto the refuge after hunting season closes.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 

Comment [CE12]: I would wait on info from 
Kreeger obtained by Tim Fuchs so I don’t have to 
reinvent the wheel. 

Comment [CE13]: In my opinion even successful 
efforts to increase hunting in 78 will only result in a 
holding action that prevents further growth of the 
population.  There is just too much “safe zone” that 
is still suitable elk habitat to result in complete 
movement of elk out of the area.  



Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
Fencing of hay stacks and livestock feedline operations has been largely accomplished, leaving 
few areas where this is still a mitigation option. Should we remove this action if it doesn’t 
provide much opportunity at this time?   
 
Public education/outreach—Steve/Eric, what does ‘increased landowner EO’, ‘increase 
sportsmen & agency EO’, and ‘increase Commission EO’ look like? I.e., what would be 
implemented under each action?  We’ll need to do the same for monitoring and 
enforcement, but these will have to wait until we get each strategy finalized and know the 
details of the actions to be implemented.  
 
Monitoring— 
 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 3). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 3. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 

Comment [CE14]: Yes, remove it  in my opinion 

Comment [CE15]: I’m not sure, but it might 
include working with Teton Conservation District to 
develop educational materials for landowners.  
Hiring a private lands biologist to assist WGFD with 
mitigating conflicts etc. 

Comment [CE16]: Inviting commission 
members to tour the refuge and developing 
personal relationships. 

Comment [CE17]: Would these efforts differ 
under the actions? 



Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Current restriction on moving bison out of county 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 
Gros Ventre bison policy 
No harvest allowed in Grand Teton NP  

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in units 75 and 78 while minimizing the risk of 
harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 

Comment [CE18]: Belongs in bison table? 

Comment [CE19]: Belongs in bison table? 



attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (units 75 and 78) are increasing absolutely and proportionally 
within the JEH. Conversely, migratory segments (i.e., elk that summer in Yellowstone NP and 
Gros Ventre Wilderness) of the JEH are stable to declining. The Southern Herd Segment 
Management Strategy focuses management actions at slowing, or reversing, the growth of the 
southern herd segments. Proposed actions include increasing harvest through the development 
of a hunter management program, a program that also helps address private lands mitigation. 
Targeted fertility control on summer range would also be considered, but would need to go 
through the proper approval process (i.e., WGFD Commission). This action was considered and 
rejected in the BEMP. Increased outreach to sportsmen and agencies would be undertaken; I 
don’t know the justification for this. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 
hunts in units 75, 77–79, and 80 would need to be obtained. Approval would similarly need to 
be obtained for extending, or moving, the current season in GTNP to allow later harvest. Lastly, 
the current December 1st closure in unit 80 on FS lands would need to be modified to allow 
hunter access into that area. Currently the JEH could be reduced by approximately 1,000 
animals before being below objective (11,000 ± 10%). A WGFD Commission approved reduction 
in the JEH could be investigated if the efforts of this strategy did not result in reaching the NER 
Phase I elk objective. A considerable increase in enforcement would be necessary if this 
strategy was implemented.  
 
 



Table 4. Consequence table for the National Elk Refuge winter elk population alternative management action strategies.  

Objectives Evaluation criteria NER-focused Southern herd segment 
mngmnt Late season harvest 

Elk population Number wintering on NER    

Migratory segment Harvest - minimize    

Financial Average annual additional 
costs to agencies ($000)    

 Average annual private sector 
revenue ($000)    

Social Public and NGO support    

 Recreational opportunities 
(additional visitor days)    

Cultural Altered archeological 
resources    

 



    
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 4). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 4. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
   



on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 5). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 5. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 



Land-use conflicts (agricultural and residential) 
Biological constraints 

Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 6). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 1), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 2), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 6. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   



Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 7). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 6. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 



Grizzly bear conflicts (potential) 
Policy constraints 

Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA will be considered outside the scope of this plan.  4 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 5 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 6 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 7 
agency cull (see below).  8 

2)  9 
 10 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 11 
conditions, and disease management in Jackson Hole remains after many years of study and 12 
debate. Determining an effective set of management actions to meet multiple and potentially 13 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 14 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 15 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 16 
articulated management actions and strategies, 3) a model, or competing models, describing 17 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 18 
response to management and allow estimation of the difference between the observed and 19 
predicted (from the model or models) system response. A fifth component, optimal decision 20 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 21 
through management experiments (management actions implemented to change the state of 22 
the system) occurs. In single-model AM projects the learning results in better estimates of the 23 
effects included in the model, i.e., there is less uncertainty about how the system will respond 24 
to management actions. In multiple-model AM projects learning occurs through the 25 
competition of models in the model set. Each model provides a representation of a competing 26 
idea (hypothesis) about how the system works. The model that best predicts system response 27 
to management provides support that the hypothesis it represents is a better description of the 28 
system than the other hypotheses, reducing uncertainty about the system being managed.    29 
 30 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 31 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 32 
(NER), provide further understanding of important limiting factors, and help guide management 33 
actions toward those that will have the most direct benefit to achieving stated goals and 34 
objectives. The Bison and Elk Management Plan (BEMP; USFWS 2007) provides goals, 35 
objectives, and strategies related to bison and elk population in the Jackson Hole area and 36 
within the NER. The AM plan is an extension of the BEMP, providing an adaptive management 37 
framework to achieve the goals and objectives of the BEMP. Therefore, the AM plan is 38 
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considered a step-down plan to the BEMP and utilizes the goals and objectives within the 1 
BEMP. Strategies from the BEMP were incorporated into additional strategies considered 2 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 3 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 4 
 5 
Population of Interest 6 
A succinct and precise definition of the populations of interest is essential for developing 7 
models of system dynamics and appropriate monitoring, and determining if objectives are 8 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 9 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 10 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 11 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-12 
objective within the broader Jackson Elk Herd (JEH) (Fig. 1) post-hunt objective set by the 13 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 14 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 15 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 16 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 17 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 18 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 19 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 20 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 21 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 22 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-23 
up? 24 
 25 
Determining if the BEMP population objectives are being met requires periodic estimates of the 26 
populations of interest. There are two components to the population objectives that need to be 27 
considered — where animals are and when they are there.  The BEMP bison population 28 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 29 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 30 
specific than that for elk, the former being an annual post-hunt population objective and the 31 
latter being defined based on the number of animals on feed. This aspect of the elk objective 32 
increases the difficulty in estimating the population of interest due to movements of animals 33 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 34 
are on feed varies among years.   35 
 36 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 2). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed for three months would likely have a 27 
greater impact on NER habitats than 5000 elk on feed for a single month. The BEMP does not 28 
provide an elk population objective defined by time, leaving it open for interpretation whether 29 
the population objective was intended as a mean number of animals fed during a winter, a 30 
maximum number fed, or a cumulative number fed. To address this issue while staying within 31 
the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative number of elk fed 32 
during a feeding season) as the metric for determining if the elk population objective is being 33 
met. The Phase I objective of 5000 elk on feed is defined relative to elk-fed days as  34 
 35 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 36 
 37 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 1 
span was selected to maintain consistency with the data used in developing the BEMP. The 2 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 3 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 4 
(500 bison). This latter value provides an important historical perspective on winter feeding of 5 
bison and can assist in determining efficacy of management actions toward accomplishing the 6 
bison objective; the population objective (500 bison) will be the definitive number used for 7 
determining if Phase 1 objective is being met.  How does the EFD remedy the problem of the 8 
classification count not necessarily representing the peak count on feed, i.e., how has this 9 
fixed the problem outlined above. Need a sentence, or a few, outlining this. Draft a few 10 
sentences and share with the group. 11 

 12 
Figure 2. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 



6 
 

years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 25 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 3) (USFWS and NPS 26 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 27 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 28 
elk during winter, and 2) abundance of bison.   29 
 30 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 31 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 32 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 33 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 34 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 35 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 36 
1st to July 1st’. Presumably the numbers given in the report represent the number present 37 
throughout the winter period, although this is not explicitly stated. It is important to note that 38 
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elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 1 
immediate threat.  2 
 3 
 4 

 5 
Figure 3. Hierarchical relationship among the vision, fundamental objectives and Phase 1 6 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 7 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 8 
herd (JEH). 9 
 10 
Development of Alternative Management Actions and Strategies 11 
Alternative management actions were identified during a meeting of stakeholders at the NER 12 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 13 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 14 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 15 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 16 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  17 
 18 
Reference case—It is often helpful to identify a reference alternative that captures the recent 19 
and ongoing management actions that have led to the current state of the system for 20 
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comparing with new alternatives that are developed. Ongoing management actions include 1 
winter feeding, irrigation, harvest, and hazing.  2 
 3 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 4 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 5 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 6 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 7 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 8 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 9 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 10 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 11 
during fall and winter, and biomass of forage produced during the previous growing season.  12 
 13 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 14 
resources, so the typical strategy is to keep bison at the northernmost feedground (McBride) by 15 
feeding them prior to feeding elk. Bison are fed separate from elk and are given a ration 16 
adequate to ensure they do not move to elk feeding areas. This also influences distribution of 17 
bison in the winter, reducing conflict associated with bison moving into 1) Jackson, and 2) the 18 
Nowlin unit of the NER where commercial sleigh rides occur.  19 
 20 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–21 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 22 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 23 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 24 
increased forage production by approximately 10% compared to what would have been 25 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 26 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-27 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 28 
adequate late summer/early fall precipitation native dry grassland plant communities with 29 
basal green up.  30 
 31 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 32 
30 December to 28 February. Mean termination of winter feeding during this same period was 33 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 34 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 35 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 36 
occurred during the second week of January and first week of April, respectively (Table 1). This 37 
resulted in approximately 3 months of feeding each year.  38 
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 1 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 2 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 3 
are provided parenthetically. 4 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 5 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 6 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 7 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 8 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 9 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 10 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 11 
continue regardless of the management strategy employed.  12 
 13 
Total harvest of the JEH was reduced over the last decade as the population objective was 14 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 15 
mid-December, with peak harvest in recent years occurring in late November to early 16 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 17 
per year during the NER hunt.  18 



10 
 

 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 9 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 10 
Reducing spring hazing to increase early-season harvest was considered as a potential action 11 
but not included due to 1) the perception that the loss of forage on the Refuge by resident elk 12 
during summer would offset gains due to increased harvest, 2) presence of wolves on the 13 
northern end of the Refuge may preclude the desired response of reduced hazing to keep elk 14 
on the north end of the Refuge, and 3) recently observed aspen recovery could be reduced if 15 
elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 24 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 25 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 26 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 27 
especially of bison females.  These included a reduction in the non-resident (only non-28 
resident?) bison female/calf license fee (from $2522 to $1022; resident female/calf licenses 29 
cost $263 vs. $416 for an any wild bison license – is this also a change for 2014?) and enacting 30 
a five year period between when a person successfully fills a bison female/calf license and 31 
when they can apply again for a bison female/calf license (it was previously a once in lifetime 32 
opportunity when a hunter was successful). Tribal bison harvest is currently defined in the 33 
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BEMP to permit up to five animals for ceremonial purposes; tribal harvest generally occurs 1 
outside of the state bison season.  2 

 3 
 4 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  5 
 6 
Bison would likely occupy the refuge year-round without management intervention, but as a 7 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 8 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 9 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 10 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 11 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 12 
back to GTNP to protect forage for elk during the winter months.  13 
 14 
Within Wyoming Tribal translocation – not a viable option; bison cannot be transported alive 15 
outside of Teton County due to disease (brucellosis) issues. Considered but rejected for this 16 
reason. 17 
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 1 
 2 
 3 
National Elk Refuge 4 
Alternative management actions identified for meeting the NER winter elk population objective 5 
can be grouped into four categories, including 1) winter feeding management (both on and off 6 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 7 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 8 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 9 
that would be necessary to implement due to wintering elk dispersing onto private lands 10 
adjacent to the NER in response to other management actions taken. A fifth group of 11 
alternatives associated with increasing public awareness (including local elected officials, e.g., 12 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 13 
meeting. These actions represent acknowledgement that the current feeding program results in 14 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 15 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 16 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 17 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 18 
enforcement were included to allow proper accounting of projected costs associated with each 19 
management action strategy.   20 
 21 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 22 
management action strategies. Ongoing management actions that will be continued 23 
regardless of strategy selected are not included in the table; descriptions can be found in the 24 
‘Reference case’ description within the text. 25 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt    X 



14 
 

Areas 75, 77, 78, 80) 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
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forage threshold would result in a less conservative winter feeding program. Per capita ration 1 
levels would not change from the current level.   2 
 3 
Implementing a less conservative feeding program could result in very limited, or no, feeding 4 
given certain winter conditions. However, the criteria for a less conservative feeding program 5 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 6 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 7 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 8 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 9 
has been developed for non-emergency situations; a review of current rations and pellet 10 
composition would be necessary to adjust the program for emergency feeding.  11 
 12 
We could include the likelihood of a severe weather event through the winter to help predict 13 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 14 
provide an example from fire to work off of? 15 
 16 
Population management—Hunter harvest is the primary tool employed for population 17 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 18 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 19 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 20 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 21 
need to be an increase in monitoring, e.g., hunter self-registration.         22 
 23 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 24 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 25 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 26 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 27 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 28 
declining herd segment of conservation concern. A coordinated late season hunt to increase 29 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 30 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  31 
 32 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 33 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 34 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 35 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 36 
since signing of the BEMP indicates fertility control may be more tractable now than when it 37 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 38 
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effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-1 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 2 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 3 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 4 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 5 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 6 
 7 
Most of the observed increase in segment population has occurred in the largely non-migratory 8 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 9 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 10 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 11 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 12 
collaboration with homeowner associations to improve hunter access within residential 13 
developments. Many associations have covenants that exclude firearms, but archery may be an 14 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 15 
these areas.  16 
 17 
A hunter management program for Hunt Area 78 would coordinate private land access through 18 
a hunt manager as liaison to private landowners. This program would be modeled after similar 19 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    20 
 21 
Habitat improvements—Habitat improvements discussed so far have focused on fire 22 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 23 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 24 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 25 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 26 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 27 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 28 
need to be defined as a fuels reduction.  29 
 30 
There is potential to have fire management areas on the refuge, but the conflict with sage 31 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 32 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 33 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 34 
determine if/where revision is possible to include fire management for improving attractiveness 35 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 36 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  37 
 38 
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Private lands mitigation—Easements and leases have been proposed as a means to minimize 1 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 2 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 3 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 4 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 5 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 6 
are not a suitable solution due to the current level of development; may be an option in Buffalo 7 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 8 
include a statement that the individual would forfeit their right to make a depredation claim to 9 
WGFD.  10 
 11 
Non-traditional landuse mitigation would differ from that described above for traditional 12 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 13 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 14 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 15 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 16 
and golf courses is ongoing and will continue on an as-needed basis. 17 
 18 
Public education/outreach—Each partner agency will have the opportunity to become involved 19 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 20 
efforts will be undertaken regardless of the strategy selected. These efforts will include 21 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 22 
would be accomplished through local news releases and radio announcements, training for 23 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 24 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 25 
out in the BEMP will also be provided to the public through NER media outlets. County 26 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 27 
of the agencies’ efforts.  28 
 29 
Landowner EO would differ between those engaged in more traditional agricultural landuse 30 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 31 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 32 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 33 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 34 
with an individual that has built relationships and trust within the community. This would 35 
require a private lands biologist to work with private landowners in the area. The position could 36 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 37 
developments will focus more on meetings with homeowners’ associations, residential 38 
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developers, etc., to provide information regarding living with wildlife, wildlife management and 1 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 2 
and homeowner associations to convey the objectives and primary issues involved in managing 3 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 4 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  5 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 6 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 7 
disseminate information. This could be largely accomplished with existing staff.  8 
 9 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 10 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 11 
in achieving management actions on the ground, but also support changing public opinion in 12 
the local area through their personal interactions outside of work.  Regional office EO is 13 
essential in building the necessary support to obtain project resources and have support when 14 
controversies are elevated to their level.    15 
 16 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 17 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 18 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 19 
 20 
Monitoring—Draft once strategies are finalized. 21 
 22 
Enforcement—Draft once strategies are finalized. 23 
 24 
Contstraints 25 
Constraints that were identified for managing wintering elk population on the NER were diverse 26 
and included policy/regulatory, biological, social, and funding constraints, and combinations 27 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 28 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 29 
be identified in multiple groups; we largely identified constraints as belonging to a single group 30 
to simplify classification.  31 
 32 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 33 
population objective. 34 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
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Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
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The NER-focused strategy is based on altering distribution of elk using management actions 1 
centered primarily on the refuge. This strategy implements actions to make the refuge less 2 
attractive to wintering elk primarily through a less conservative winter feeding program and 3 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 4 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 5 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 6 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 7 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 8 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 9 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 10 
necessary due to the addition of the late-season hunt.  11 
 12 
Southern Herd Segment Management Strategy 13 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 14 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 15 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 16 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 17 
growth of the southern herd segments. Proposed actions include increasing harvest through 18 
the development of a hunter management program, a program that also helps address private 19 
lands mitigation. Targeted fertility control on summer range would also be considered, but 20 
would need to go through the proper approval process (i.e., WGFD Commission). This action 21 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 22 
landowners, would be undertaken; the former is due to the potential for fertility control and 23 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-24 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 25 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 26 
necessary due to the addition of the late-season hunt. 27 
 28 
Late Season Harvest Strategy 29 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 30 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 31 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 32 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 33 
closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 34 
through an environmental review process to allow hunter access into that area. Currently the 35 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 36 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 37 
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this strategy did not result in reaching the NER Phase I elk objective. An increase in 1 
enforcement would be necessary if this strategy was implemented.  2 
 3 
National Elk Refuge Strategy Consequences 4 
 5 
Considered but not included in the consequences table (covered in the EIS) – average annual 6 
private sector revenue; altered archeological resources; 7 



22 
 

Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. Draft two strategies – one hunter-harvest focused and a second that includes 
culling in addition to hunter harvest.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change 
   Agency cull*    

Herd-wide fertility control* 
   Harvest during feeding operations 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   Hazing 
   No change 
   Allow bison in Gros Ventre    

Reduce or eliminate summer hazing 
of bison off NER 

   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Water source improvements    

Private lands mitigation    
NER south-boundary improvement    

Public education/outreach (EO) 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   



24 
 

Assess influence of commercial 
outfitters on hunter success 

   Enforcement 
   No change 
   Increase       

 
Population management— 
Decrease cow license fees – fees were reduced in 2014 (put in reference case). Exclude from 
the table or keep in case there is a need to consider additional license fee changes? 
 
Is there a conflict between guided hunters pursuing trophy bulls and non-guided hunters 
pursuing cows? Need to have credible information to move forward. Does this reduce the 
efficacy of cow harvest? 
 
Test and slaughter was reviewed and rejected in the BEMP – many reasons to not do it.  
 
Agency cull – would need to go through NEPA for this (double check the EIS); a cull on the 
Refuge to get to population objective (ideally January; likely would not be able to do this in a 
one-time cull, but build on hunter harvest with additional harvest through a cull). Would be a 
last resort to employ if hunter harvest could not get us to objective. Build a strategy around this 
and related actions? Harvest >240 bison in 2013. Would this have to occur before February 1st? 
There is currently a WGFD policy (elk only; bison have not been considered yet) that prevents 
hunting past January 31st for brucellosis concerns. WGFD can harvest animals between 
February 1st – 15th and the animals can be donated to food banks. After February 15th carcasses 
need to go to the landfill.   
 
Herd-wide fertility control – Bison primarily occur on federal lands, so the action would trigger 
NEPA (unlike the proposed elk fertility control). Fertility control was considered and rejected in 
BEMP. Jack Ryan (APHIS) has been working on bison fertility control. Seems like this would have 
to occur on the feedline to be efficient and effective. Darts or oral? Need to gather more details 
on the current state of knowledge for this technique; does it work for bison? Tim will talk to Dr. 
Wood (WGFD veterinarian). This, and others that would trigger NEPA, may be considered 
outside the scope of this plan.  
 
Increase NER hunter limits – at saturation currently. Need to assess opportunities to increase 
number of hunters, which would need to occur through a season extension. Will be fine-tuned 
in the hunt management plan. Season management – are there opportunities to have a split 
season on the Refuge for bison? Having an open season during much of the fall after bison 
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have been pushed off the Refuge by early harvest leads to unrealistic hunter expectations 
and lowers hunter satisfaction.  
 
Plow roads for north end access – This is mostly for retrieval roads; may take a dozer in some 
situations; if can get hunters out to the west parking area may be able to significantly increase 
harvest.  
 
Should over-the-snow vehicles be allowed for retrieval on Refuge roads? Late seasons will 
result in a need to either keep roads open or provide access using alternate vehicles. 
 
Hunter access easement on North NER – work with private landowners on the northeast corner 
of the Refuge to get access for hunters.  
 
Parking lot origination management – Maintain flexibility to use open and closed hunter access 
to parking lots to improve hunter distribution and success by encouraging animals onto the 
refuge. Not very effective in 2014; hunter number management may be more effective.   
 
Access to the north end of the NER is managed by GTNP in collaboration with the NER. The NER 
will maintain flexibility, in collaboration with GRNP, to manage hunter access on the north 
boundary of NER. 
 
Historically have not allowed hunters originating on FS lands to access the Refuge. This is likely 
not necessary. Would like to liberalize that to allow hunters to access the Refuge if they have a 
Refuge permit (allowing a person to go from an open hunt area on adjacent FS lands to a 
Refuge open hunt area). This may result in hunters camping on FS lands to access the Refuge.  
 
Hazing— 
Haze from Grand Teton NP to open hunt areas – it is not consistent with NPS policy and 
believed not palatable to the public.  Discussed but not pursued.  
 
Refuge currently hazes bison north to or across the Gros Ventre River in July and early August. 
Could consider reducing or eliminating these efforts to keep animals on the Refuge and 
increase susceptibility to early-season harvest. Need to figure out a way to hold bison in the 
Pederson Management Unit of the Refuge; currently late-season irrigating to try and hold bison 
but it has not been effective. Include habitat management actions that may keep bison on the 
north side of the Refuge. 
 
Habitat improvements— 
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Copy from elk narrative (make certain fire use is included). Only one proposed action for elk 
that is consistent across all three strategies, so this can be easily included in the bison table. 
Include an action for improving water sources on the east end of the Refuge to increase bison 
use and potentially early season harvest. There are existing springs that have been improved 
in the past and these could potentially be improved more.  
 
Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004) need to cite?). There is the potential for increased private lands 
conflict due to bison if winter feeding is reduced or eliminated on NER. For example, bison may 
move further south when feeding does not occur, increasing the potential for bison in Jackson. 
To reduce the likelihood of bison moving from the Refuge into Jackson, a double cattle guard 
will be installed on Elk Refuge Road at the boundary with East Broadway, and at the gate where 
the town accesses the municipal water wells. Any other private lands mitigation to be 
addressed here? 
 
Where should addressing the issue of bison in the Nowlin unit be captured?  There is not a 
clear solution to how to address the potential for bison to move into the sleigh-ride area. 
Hazing would be a short-term solution. What about a buffer (very conservative, e.g., 400 
yards) between bison and the sleigh? Check the BEMP for discussion of this issue. This 
information is captured in the reference case narrative but excluded from the strategies table 
(unless group decides otherwise). 
 
Public education/outreach— 
Copy from elk narrative. Since there are three strategies in the elk table but currently only 
one in the bison table, these actions won’t copy over directly. Should we say that EO for bison 
will follow whatever is included in the elk strategy selected for implementation? If culling 
occurs EO will be necessary; the message for bison management will include some differences 
than that used for elk. Managing for bison as a component of the ecosystem, but needs to be 
at a sustainable level. Currently it is not. Twice the reproductive rate. Population objective is 
fundamentally different – a population objective set based primarily on genetics while 
minimizing conflict. Just during the period of time to write the last plan bison population 
grew exponentially; also describe challenges faced to date with managing the population.   
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
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Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
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Fertility control 
 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
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Winter range closures    
Private lands mitigation 

   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
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Forest Service permitting process 
Funding constraints 

Winter feeding costs 
 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple, and potentially, 5 
competing objectives is the current need. In an effort to address this, an adaptive management 6 
(AM) approach is being undertaken (Walters 1986). There are four essential elements to an 7 
adaptive management approach: 1) well defined, and mutually agreed upon, objectives, 2) 8 
clearly articulated management actions and strategies, 3) a model, or competing models, 9 
describing the dynamics of the system being managed, and 4) a monitoring program to quantify 10 
system response to management, and importantly, allow estimation of the difference between 11 
the observed and predicted (from the model or models) system response. A fifth component, 12 
optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ 13 
because learning through management experiments (management actions implemented to 14 
change the state of the system) occurs. In single-model AM projects the learning results in 15 
better estimates of the effects included in the model, i.e., there is less uncertainty about how 16 
the system will respond to management actions. In multiple-model AM projects learning occurs 17 
through the competition of models in the model set. Each model provides a representation of a 18 
competing idea (hypothesis) about how the system works. The model that best predicts system 19 
response to management provides support that the hypothesis it represents is a better 20 
description of the system than the other hypotheses, reducing uncertainty about the system 21 
being managed.    22 
 23 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 24 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 25 
(NER), provide further understanding of important limiting factors, and help guide management 26 
actions toward those that will have the most direct benefit to achieving stated goals and 27 
objectives. The BEMP provides goals, objectives, and strategies related to bison and elk 28 
population in the Jackson Hole area and within the NER. The AM plan is an extension of the 29 
BEMP, providing an adaptive management framework to achieve the goals and objectives of 30 
the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the 31 
goals, objectives, and strategies found within the BEMP. The AM plan and associated efforts is 32 
an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 33 
Hole area. 34 
 35 
Population of Interest 36 
A succinct and precise definition of the populations of interest is essential to success in 37 
developing models of system dynamics and appropriate monitoring. Bison and elk populations 38 
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of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for 1 
the population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the 2 
NER. Conversely, the elk population objective for the NER is specific to the number of animals 3 
on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 1) 4 
objective set by the Wyoming Game and Fish Department (WGFD). Elk herd unit boundaries are 5 
determined by the WGFD and represent population boundaries where there is an estimated 6 
annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 7 
65% of the JEH winters on NER based on February classification counts (see below for definition 8 
of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily 9 
winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD 10 
unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single 11 
figure that delineates the JEH and bison population; I emailed Eric, Scott and Sarah to see if 12 
they had a figure or shapefile of the Jackson bison herd’s range.    13 
 14 
Determining if the BEMP population objectives are being met requires periodic estimates of the 15 
populations of interest. There are two components to the population objectives that need to be 16 
considered – where animals are and when they are there.  The BEMP bison population 17 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 18 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 19 
specific than that for elk, the former being an annual population objective and the latter being 20 
defined based on the number of animals on feed. This aspect of the elk objective increases the 21 
difficulty in estimating the population of interest due to movements of animals into and out of 22 
feedgrounds during winter feeding. Moreover, the amount of time elk are on feed varies 23 
among years.   24 
 25 
While not explicitly stated, it was the assumption of the BEMP that annual classification counts 26 
were to be used as the metric to determine if population objectives were being met, i.e., as a 27 
proxy for the number of elk on feed at the NER. Classification counts are a coordinated census 28 
of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. 29 
These counts are undertaken during a single survey period and do not represent either peak or 30 
cumulative abundance of bison or elk. Elk and bison are enumerated by age and sex classes (elk 31 
classes are calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, 32 
yearling cow, yearling bull, adult cow, adult bull), providing population class structure 33 
information as well as overall abundance. 34 
 35 
Classification counts will continue to be used for estimating the number of elk on feed at the 36 
NER and bison in the JBH. A 5-10% difference (Eric, can you provide estimates from survey 37 
data for this?) exists between the classification count estimate and mean daily number of elk 38 
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on feed, with peak elk abundance on the NER during 2007–2013 occurring late February 1 
through the first week of March (USFWS unpublish. feedline data). Proposed changes to a less 2 
conservative feeding program (see Development of Alternative Management Actions and 3 
Strategies below) could increase this difference, as well as result in initiation of feeding on the 4 
NER after the classification count has been completed in some years. In this latter situation, a 5 
second count would be conducted ≥X days after initiation of feeding. Based on daily feedline 6 
counts, the number of elk on feed at the NER normally reaches an asymptote X days after 7 
initiation of feeding (USFWS unpubl. feedline data; Look at survey data and see when elk 8 
numbers plateau after initiation of feeding to provide a window within which a count should 9 
take place).  10 
 11 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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 1 
Limiting Factors 2 
Limiting factors are demographic components that limit population growth of a species. 3 
Identifying limiting factors, perceived and documented, help us better define existing 4 
uncertainty regarding drivers of elk and bison population and potential management actions, 5 
and monitoring to link the two together. In the current situation where management aims to 6 
reduce or limit a population to a specified objective, our understanding of limiting factors can 7 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 8 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 9 
hunter harvest on adult females is a common approach to reduce elk populations. In this 10 
scenario, increased hunter harvest of adult females is the management action that could be 11 
employed to reduce a population to objective. This assumes population abundance is the issue 12 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 13 
management actions to alter animal distribution would be employed.  14 
 15 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 16 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 17 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 18 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 19 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 20 
result in localized concentrations of animals above stated objectives.   21 
 22 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 23 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 2) (USFWS and NPS 24 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 25 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 26 
elk during winter, and 2) abundance of bison.   27 
 28 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 29 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 30 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 31 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 32 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 33 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 34 
1st to July 1st’. Presumably the numbers given in the report represent the number present 35 
throughout the winter period, although this is not explicitly stated. It is important to note that 36 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 37 
immediate threat.  38 
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 1 
 2 

 3 
Figure 2. Hierarchical relationship among the vision, fundamental objectives and Phase 1 4 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 5 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 6 
herd (JEH). 7 
 8 
Development of Alternative Management Actions and Strategies 9 
Alternative management actions were identified during a meeting of stakeholders at the NER 10 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 11 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 12 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 13 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 14 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  15 
 16 
Reference case—It is often helpful to identify a reference alternative that captures the recent 17 
and ongoing management actions that have led to the current state of the system for 18 
comparing with new alternatives that are developed. Ongoing management actions include 19 
winter feeding, irrigation, harvest, and hazing.  20 
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 1 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 2 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 3 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 4 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 5 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 6 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 7 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 8 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 9 
during fall and winter, and biomass of forage produced during the previous growing season.   10 
 11 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–12 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 13 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 14 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 15 
increased forage production by approximately 10% compared to what would have been 16 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 17 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-18 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 19 
adequate late summer/early fall precipitation native dry grassland plant communities with 20 
basal green up.  21 
 22 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 23 
30 December to 28 February. Mean termination of winter feeding during this same period was 24 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 25 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 26 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 27 
occurred during the second week of January and first week of April, respectively (Table 1). This 28 
resulted in approximately 3 months of feeding each year.  29 
 30 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 31 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 32 
are provided parenthetically. 33 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 34 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 1 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 2 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 3 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 4 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 5 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 6 
continue regardless of the management strategy employed.  7 
 8 
Total harvest of the JEH was reduced over the last decade as the population objective was 9 
reached (Fig. 3). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 10 
mid-December, with peak harvest in recent years occurring in late November to early 11 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 12 
per year during the NER hunt.  13 

 14 

Figure 3. Jackson elk herd estimated harvest, 2002–2011. 15 

Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 16 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 17 
regardless of the management strategy employed.   18 
 19 
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Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 1 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 2 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 3 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 4 
May reduce hazing in the spring to keep a small group on the refuge to increase harvest during 5 
the subsequent fall youth hunt. Look at harvest numbers from the late 80s – early 90s to see 6 
what level of harvest occurred on the refuge opening weekend – Steve C. recalls good harvest 7 
(~60 animal opening weekend?) on the refuge during those periods. Need to especially focus 8 
on the proportion of animals taken during that weekend from the total refuge harvest. Trade-9 
off between habitat condition and harvest opportunity. Would this simply add to the 10 
southern segment – should we delete?  11 
 12 
The outcome of the reference case described above for elk abundance and distribution during 13 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 14 
are provided, as are annual elk abundances as measured during the classification count. The 15 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 16 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 17 
 18 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 19 
classification counts, 2011–2013, relative to the current objective. 20 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 21 
  22 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 23 
2007 (Fig. 4). Recent declines in the number of bison are largely attributable to increased 24 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 25 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 26 
hunting season with only occasional movements onto the NER until severe winter conditions 27 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 28 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 29 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 30 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 4). 31 
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 1 
 2 
Figure 4. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 9 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 10 
back to GTNP to protect forage for elk during the winter months.  11 
 12 
National Elk Refuge 13 
Alternative management actions identified for meeting the NER winter elk population objective 14 
can be grouped into four categories, including 1) winter feeding management (both on and off 15 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 16 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 17 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 18 
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that would be necessary to implement due to wintering elk dispersing onto private lands 1 
adjacent to the NER in response to other management actions taken. A fifth group of 2 
alternatives associated with increasing public awareness (including local elected officials, e.g., 3 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 4 
meeting. These actions represent acknowledgement that the current feeding program results in 5 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 6 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 7 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 8 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 9 
enforcement were included to allow proper accounting of projected costs associated with each 10 
management action strategy.   11 
 12 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 13 
management action strategies. Ongoing management actions that will be continued 14 
regardless of strategy selected are not included in the table; descriptions can be found in the 15 
‘Reference case’ description within the text. 16 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   



12 
 

Incentivize steer operations  X 
  Non-traditional landuse mitigation   X  

Fencing  X X X 
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado and Idaho provide examples of states that 15 
have emergency feeding policies. Public perception, and their general lack of acceptance for 16 
mortality due to starvation, is a significant difficulty of this approach. The public isn’t accepting 17 
of mass mortality events. Existing evidence suggests that emergency feeding is not very 18 
effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has 19 
been developed for non-emergency situations; a review of current rations and pellet 20 
composition would be necessary to adjust the program for emergency feeding. Lastly, how 21 
would agencies react in a budgetary sense to an obvious impending emergency? There are 22 
some additional documents that Tim will provide on mule deer. This is not a practical option 23 
for reaching Phase I objectives; Phase II objectives are to minimize the number of animals on 24 
winter feed (does this preclude ‘emergency’ feeding? I.e., will the adaptive aspect of Phase II 25 
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set the criteria and triggers for us?). No feeding is similarly not a reasonable action for Phase 1 
I, but is an option to retain. 2 
 3 
We could include the likelihood of a severe weather event through the winter to help predict 4 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 5 
provide an example from fire to work off of? 6 
 7 
Population management—Hunter harvest is the primary tool employed for population 8 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 9 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 10 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 11 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 12 
need to be an increase in monitoring, e.g., hunter self-registration.         13 
 14 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 16 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 17 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 18 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 19 
declining herd segment of conservation concern. A coordinated late season hunt to increase 20 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 21 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  22 
 23 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 24 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 25 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 26 
by the WGFD Commission prior to the state undertaking fertility control. Fertility control would 27 
have similar logistical constraints as the targeted removal. Killian et al. (2009) demonstrated 28 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-29 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 30 
treated in September. How does treatment influence human consumption – these animals are 31 
from a hunted population (Scott). 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
collaboration with homeowner associations to improve hunter access within residential 39 
developments. Many associations have covenants that exclude firearms, but archery may be an 40 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 41 
these areas.  42 
 43 
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A hunter management program for Hunt Area 78 would coordinate private land access through 1 
a hunt manager as liaison to private landowners. This program would be modeled after similar 2 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    3 
 4 
Habitat improvements—Habitat improvements discussed so far have focused on fire 5 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 6 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 7 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 8 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 9 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 10 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 11 
need to be defined as a fuels reduction.  12 
 13 
There is potential to have fire management areas on the refuge, but the conflict with sage 14 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 15 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 16 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 17 
determine if/where revision is possible to include fire management for improving attractiveness 18 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 19 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  20 
 21 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 22 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 23 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 24 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 25 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 26 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 27 
are not a suitable solution due to the current level of development; may be an option in Buffalo 28 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 29 
include a statement that the individual would forfeit their right to make a depredation claim to 30 
WGFD.  31 
 32 
Non-traditional landuse mitigation would differ from that described above for traditional 33 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 34 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 35 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 36 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 37 
and golf courses is ongoing and will continue on an as-needed basis. 38 
 39 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 40 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 41 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 42 
private landowner to move livestock winter feeding operations off of a south facing slope that 43 
is a movement corridor for elk. Fencing three sides of the private land would separate the 44 
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corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 1 
through spring has been successful in some situations for mitigating elk and bison presence in 2 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 3 
does not support fencing impermeable to wildlife. 4 
 5 
Public education/outreach—Each partner agency will have the opportunity to become involved 6 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 7 
efforts will be undertaken regardless of the strategy selected. These efforts will include 8 
increasing public awareness of (what actions are we going to undertake for the general public 9 
EO?). County Commissions will be included in these efforts to make sure they are aware, and 10 
supportive, of the agencies’ efforts.  11 
 12 
 13 
Landowner EO would differ between those engaged in more traditional agricultural landuse 14 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 15 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 16 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 17 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 18 
with an individual that has built relationships and trust within the community. This would 19 
require a private lands biologist to work with private landowners in the area. The position could 20 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 21 
developments will focus more on meetings with homeowners’ associations, residential 22 
developers, etc., to provide information regarding living with wildlife, wildlife management and 23 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 24 
and homeowner associations to convey the objectives and primary issues involved in managing 25 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 26 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  27 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 28 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 29 
disseminate information. This could be largely accomplished with existing staff.  30 
 31 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 32 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 33 
in achieving management actions on the ground, but also support changing public opinion in 34 
the local area through their personal interactions outside of work.  Regional office EO is 35 
essential in building the necessary support to obtain project resources and have support when 36 
controversies are elevated to their level.    37 
 38 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 39 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 40 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 41 
 42 
Monitoring—Draft once strategies are finalized. 43 
 44 
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Enforcement—Draft once strategies are finalized. 1 
 2 
Contstraints 3 
Constraints that were identified for managing wintering elk population on the NER were diverse 4 
and included policy/regulatory, biological, social, and funding constraints, and combinations 5 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 6 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 7 
be identified in multiple groups; we largely identified constraints as belonging to a single group 8 
to simplify classification.  9 
 10 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 11 
population objective. 12 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 13 
National Elk Refuge Strategy Narratives 14 
Management action strategies were divided into themes based on the focus of the grouped 15 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 16 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 17 
Segment Management strategy is a set of actions intended to reduce the number, and 18 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 19 
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of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 1 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 2 
outlined below. Several actions were identified as necessary to continue, or implement, 3 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 4 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 5 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 6 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 7 
the WGFD Commission (make sure all are included once table 3 is finalized).  8 
   9 
National Elk Refuge-Focused Strategy 10 
The NER-focused strategy is based on altering distribution of elk using management actions 11 
centered primarily on the refuge. This strategy implements actions to make the refuge less 12 
attractive to wintering elk primarily through a less conservative winter feeding program and 13 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 14 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 15 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 16 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 17 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 18 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 19 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 20 
necessary due to the addition of the late-season hunt.  21 
 22 
Southern Herd Segment Management Strategy 23 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 24 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 25 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 26 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 27 
growth of the southern herd segments. Proposed actions include increasing harvest through 28 
the development of a hunter management program, a program that also helps address private 29 
lands mitigation. Targeted fertility control on summer range would also be considered, but 30 
would need to go through the proper approval process (i.e., WGFD Commission). This action 31 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 32 
landowners, would be undertaken; the former is due to the potential for fertility control 33 
(assuming there is not an issue with human consumption with this technique – see above) 34 
and the latter is for increasing awareness of landowners of the efforts to reduce the southern 35 
herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of 36 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 37 
necessary due to the addition of the late-season hunt. 38 
 39 
Late Season Harvest Strategy 40 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 41 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 42 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 43 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 44 
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closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 1 
through an environmental review process to allow hunter access into that area. Currently the 2 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 3 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 4 
this strategy did not result in reaching the NER Phase I elk objective. An increase in 5 
enforcement would be necessary if this strategy was implemented.  6 
 7 
 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. The sole identified objective from the BEMP Phase I for this table is 5000 elk on feed at the NERa. Additional decision 
considerations and evaluation criteria were identified by the working group for comparison among strategiesb. This table is not 
currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria Reference 

Condition 
NER-

focused 
Southern herd 

segment mngmnt 
Late season 

harvest 

Elk populationa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants     

Financialb 

Average annual additional costs 
to agencies ($000)     

Commercial landuse additional 
costs     

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

Considered but not included in the above table (covered in the EIS) – average annual private sector revenue; altered archeological 
resources; 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 

  
Reference 

Case Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach (EO) 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
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Assess influence of commercial 
outfitters on hunter success 

   Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
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Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 
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Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 1 
 2 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat 3 
conditions, and disease management in Jackson Hole remains after many years of study and 4 
debate. Determining an effective set of management actions to meet multiple, and potentially, 5 
competing objectives is the current need. In an effort to address this, an adaptive management 6 
(AM) approach is being undertaken (Walters 1986). There are four essential elements to an 7 
adaptive management approach: 1) well defined, and mutually agreed upon, objectives, 2) 8 
clearly articulated management actions and strategies, 3) a model, or competing models, 9 
describing the dynamics of the system being managed, and 4) a monitoring program to quantify 10 
system response to management, and importantly, allow estimation of the difference between 11 
the observed and predicted (from the model or models) system response. A fifth component, 12 
optimal decision making, is also included in some AM efforts. The AM approach is ‘adaptive’ 13 
because learning through management experiments (management actions implemented to 14 
change the state of the system) occurs. In single-model AM projects the learning results in 15 
better estimates of the effects included in the model, i.e., there is less uncertainty about how 16 
the system will respond to management actions. In multiple-model AM projects learning occurs 17 
through the competition of models in the model set. Each model provides a representation of a 18 
competing idea (hypothesis) about how the system works. The model that best predicts system 19 
response to management provides support that the hypothesis it represents is a better 20 
description of the system than the other hypotheses, reducing uncertainty about the system 21 
being managed.    22 
 23 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 24 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 25 
(NER), provide further understanding of important limiting factors, and help guide management 26 
actions toward those that will have the most direct benefit to achieving stated goals and 27 
objectives. The BEMP provides goals, objectives, and strategies related to bison and elk 28 
population in the Jackson Hole area and within the NER. The AM plan is an extension of the 29 
BEMP, providing an adaptive management framework to achieve the goals and objectives of 30 
the BEMP. Therefore, the AM plan is considered a step-down plan to the BEMP and utilizes the 31 
goals, objectives, and strategies found within the BEMP. The AM plan and associated efforts is 32 
an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 33 
Hole area. 34 
 35 
Population of Interest 36 
A succinct and precise definition of the populations of interest is essential to success in 37 
developing models of system dynamics and appropriate monitoring. Bison and elk populations 38 
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of interest differ slightly in definition as stated in the BEMP objectives. The bison objective is for 1 
the population within the Jackson Hole area (the Jackson Bison Herd [JBH]), inclusive of the 2 
NER. Conversely, the elk population objective for the NER is specific to the number of animals 3 
on feed at the refuge, and is a sub-objective within the broader Jackson Elk Herd (JEH) (Fig. 1) 4 
objective set by the Wyoming Game and Fish Department (WGFD). Elk herd unit boundaries are 5 
determined by the WGFD and represent population boundaries where there is an estimated 6 
annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  Approximately 7 
65% of the JEH winters on NER based on February classification counts (see below for definition 8 
of classification counts; USFWS & WGFD unpubl. data). The Jackson bison herd primarily 9 
winters on the NER (~90%), but range much further during the rest of the year (USFWS & WGFD 10 
unpubl. data). Geographic range of bison, figure, etc. It would be best to include a single 11 
figure that delineates the JEH and bison population; I emailed Eric, Scott and Sarah to see if 12 
they had a figure or shapefile of the Jackson bison herd’s range.    13 
 14 
Determining if the BEMP population objectives are being met requires periodic estimates of the 15 
populations of interest. There are two components to the population objectives that need to be 16 
considered – where animals are and when they are there.  The BEMP bison population 17 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 18 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 19 
specific than that for elk, the former being an annual population objective and the latter being 20 
defined based on the number of animals on feed. This aspect of the elk objective increases the 21 
difficulty in estimating the population of interest due to movements of animals into and out of 22 
feedgrounds during winter feeding. Moreover, the amount of time elk are on feed varies 23 
among years.   24 
 25 
While not explicitly stated, it was the assumption of the BEMP that annual classification counts 26 
were to be used as the metric to determine if population objectives were being met, i.e., as a 27 
proxy for the number of elk on feed at the NER. Classification counts are a coordinated census 28 
of the JBH and JEH, collaboratively undertaken during early February by WGFD and the NER. 29 
These counts are undertaken during a single survey period and do not represent either peak or 30 
cumulative abundance of bison or elk. Elk and bison are enumerated by age and sex classes (elk 31 
classes are calf, cow [includes yearlings], spike bull, and mature bull; bison classes are calf, 32 
yearling cow, yearling bull, adult cow, adult bull), providing population class structure 33 
information as well as overall abundance. 34 
 35 
Classification counts will continue to be used for estimating the number of elk on feed at the 36 
NER and bison in the JBH. A 5-10% difference (Eric, can you provide estimates from survey 37 
data for this?) exists between the classification count estimate and mean daily number of elk 38 
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on feed, with peak elk abundance on the NER during 2007–2013 occurring late February 1 
through the first week of March (USFWS unpublish. feedline data). Proposed changes to a less 2 
conservative feeding program (see Development of Alternative Management Actions and 3 
Strategies below) could increase this difference, as well as result in initiation of feeding on the 4 
NER after the classification count has been completed in some years. In this latter situation, a 5 
second count would be conducted ≥X days after initiation of feeding. Based on daily feedline 6 
counts, the number of elk on feed at the NER normally reaches an asymptote X days after 7 
initiation of feeding (USFWS unpubl. feedline data; Look at survey data and see when elk 8 
numbers plateau after initiation of feeding to provide a window within which a count should 9 
take place).  10 
 11 
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 1 
Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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 1 
Limiting Factors 2 
Limiting factors are demographic components that limit population growth of a species. 3 
Identifying limiting factors, perceived and documented, help us better define existing 4 
uncertainty regarding drivers of elk and bison population and potential management actions, 5 
and monitoring to link the two together. In the current situation where management aims to 6 
reduce or limit a population to a specified objective, our understanding of limiting factors can 7 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 8 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 9 
hunter harvest on adult females is a common approach to reduce elk populations. In this 10 
scenario, increased hunter harvest of adult females is the management action that could be 11 
employed to reduce a population to objective. This assumes population abundance is the issue 12 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 13 
management actions to alter animal distribution would be employed.  14 
 15 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 16 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 17 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 18 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 19 
winter survival. Moreover, winter feeding alters the distribution of elk and bison, which can 20 
result in localized concentrations of animals above stated objectives.   21 
 22 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 23 
1 objective from the existing Bison and Elk Management Plan (BEMP; Fig. 2) (USFWS and NPS 24 
2007). The JEH, which includes elk wintering on the NER, is within WGFD objective, while the 25 
JBH population is above objective. Therefore the primary issues are related to 1) distribution of 26 
elk during winter, and 2) abundance of bison.   27 
 28 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 29 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 30 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 31 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 32 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 33 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 34 
1st to July 1st’. Presumably the numbers given in the report represent the number present 35 
throughout the winter period, although this is not explicitly stated. It is important to note that 36 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 37 
immediate threat.  38 
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 1 
 2 

 3 
Figure 2. Hierarchical relationship among the vision, fundamental objectives and Phase 1 4 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 5 
National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 6 
herd (JEH). 7 
 8 
Development of Alternative Management Actions and Strategies 9 
Alternative management actions were identified during a meeting of stakeholders at the NER 10 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 11 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 12 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 13 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 14 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  15 
 16 
Reference case—It is often helpful to identify a reference alternative that captures the recent 17 
and ongoing management actions that have led to the current state of the system for 18 
comparing with new alternatives that are developed. Ongoing management actions include 19 
winter feeding, irrigation, harvest, and hazing.  20 
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 1 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 2 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 3 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 4 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 5 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 6 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 7 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 8 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 9 
during fall and winter, and biomass of forage produced during the previous growing season.   10 
 11 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–12 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 13 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 14 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 15 
increased forage production by approximately 10% compared to what would have been 16 
produced with precipitation alone. Key index sites are selected subjectively, varying by year. 17 
Sites are selected based on presence of vegetation highly palatable to elk such as naturally sub-18 
irrigated wet meadows, irrigated areas with significant green vegetation, and in years with 19 
adequate late summer/early fall precipitation native dry grassland plant communities with 20 
basal green up.  21 
 22 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 23 
30 December to 28 February. Mean termination of winter feeding during this same period was 24 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 25 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 26 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 27 
occurred during the second week of January and first week of April, respectively (Table 1). This 28 
resulted in approximately 3 months of feeding each year.  29 
 30 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 31 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 32 
are provided parenthetically. 33 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 34 
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Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 1 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 2 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 3 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 4 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 5 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 6 
continue regardless of the management strategy employed.  7 
 8 
Total harvest of the JEH was reduced over the last decade as the population objective was 9 
reached (Fig. 3). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 10 
mid-December, with peak harvest in recent years occurring in late November to early 11 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 12 
per year during the NER hunt.  13 

 14 

Figure 3. Jackson elk herd estimated harvest, 2002–2011. 15 

Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 16 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 17 
regardless of the management strategy employed.   18 
 19 
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Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 1 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 2 
occurred (e.g., 2005–2006), but were largely ineffective with elk returning to the south end of 3 
the NER the following day. These efforts included hazing using ATVs, on foot, and on horseback. 4 
May reduce hazing in the spring to keep a small group on the refuge to increase harvest during 5 
the subsequent fall youth hunt. Look at harvest numbers from the late 80s – early 90s to see 6 
what level of harvest occurred on the refuge opening weekend – Steve C. recalls good harvest 7 
(~60 animal opening weekend?) on the refuge during those periods. Need to especially focus 8 
on the proportion of animals taken during that weekend from the total refuge harvest. Trade-9 
off between habitat condition and harvest opportunity. Would this simply add to the 10 
southern segment – should we delete?  11 
 12 
The outcome of the reference case described above for elk abundance and distribution during 13 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 14 
are provided, as are annual elk abundances as measured during the classification count. The 15 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 16 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 17 
 18 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 19 
classification counts, 2011–2013, relative to the current objective. 20 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 21 
  22 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 23 
2007 (Fig. 4). Recent declines in the number of bison are largely attributable to increased 24 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 25 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 26 
hunting season with only occasional movements onto the NER until severe winter conditions 27 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 28 
Forest Service (FS) lands.  Since the initiation of the bison hunt in 2007, typical harvest has been 29 
220 bison per year.  This level of harvest has been sufficient to arrest the exponential growth of 30 
the population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 4). 31 
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 1 
 2 
Figure 4. Bison winter population in the Jackson Hole area, 1970–2013.  3 
 4 
Bison would likely occupy the refuge year-round without management intervention, but as a 5 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 6 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 7 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 8 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 9 
generally remain until mid-July. From July to August bison that return to the refuge are hazed 10 
back to GTNP to protect forage for elk during the winter months.  11 
 12 
National Elk Refuge 13 
Alternative management actions identified for meeting the NER winter elk population objective 14 
can be grouped into four categories, including 1) winter feeding management (both on and off 15 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 16 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 17 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 18 
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that would be necessary to implement due to wintering elk dispersing onto private lands 1 
adjacent to the NER in response to other management actions taken. A fifth group of 2 
alternatives associated with increasing public awareness (including local elected officials, e.g., 3 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 4 
meeting. These actions represent acknowledgement that the current feeding program results in 5 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 6 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 7 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 8 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 9 
enforcement were included to allow proper accounting of projected costs associated with each 10 
management action strategy.   11 
 12 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 13 
management action strategies. Ongoing management actions that will be continued 14 
regardless of strategy selected are not included in the table; descriptions can be found in the 15 
‘Reference case’ description within the text. 16 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
Review JEH objective    X 

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
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Incentivize steer operations  X 
  Non-traditional landuse mitigation   X  

Fencing  X X X 
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 14 
preclude a catastrophic mortality event. Colorado and Idaho provide examples of states that 15 
have emergency feeding policies. Public perception, and their general lack of acceptance for 16 
mortality due to starvation, is a significant difficulty of this approach. The public isn’t accepting 17 
of mass mortality events. Existing evidence suggests that emergency feeding is not very 18 
effective (see review in Putman and Staines 2004). Moreover, the current feeding regime has 19 
been developed for non-emergency situations; a review of current rations and pellet 20 
composition would be necessary to adjust the program for emergency feeding. Lastly, how 21 
would agencies react in a budgetary sense to an obvious impending emergency? There are 22 
some additional documents that Tim will provide on mule deer. This is not a practical option 23 
for reaching Phase I objectives; Phase II objectives are to minimize the number of animals on 24 
winter feed (does this preclude ‘emergency’ feeding? I.e., will the adaptive aspect of Phase II 25 
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set the criteria and triggers for us?). No feeding is similarly not a reasonable action for Phase 1 
I, but is an option to retain. 2 
 3 
We could include the likelihood of a severe weather event through the winter to help predict 4 
a high mortality situation (similar to ‘season-ending event’ estimated by fire). Dale, can you 5 
provide an example from fire to work off of? 6 
 7 
Population management—Hunter harvest is the primary tool employed for population 8 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 9 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 10 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 11 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 12 
need to be an increase in monitoring, e.g., hunter self-registration.         13 
 14 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 16 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 17 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 18 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 19 
declining herd segment of conservation concern. A coordinated late season hunt to increase 20 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 21 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  22 
 23 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 24 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 25 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 26 
by the WGFD Commission prior to the state undertaking fertility control. Fertility control would 27 
have similar logistical constraints as the targeted removal. Killian et al. (2009) demonstrated 28 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-29 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 30 
treated in September. How does treatment influence human consumption – these animals are 31 
from a hunted population (Scott). 32 
 33 
Most of the observed increase in segment population has occurred in the largely non-migratory 34 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 35 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 36 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 37 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 38 
collaboration with homeowner associations to improve hunter access within residential 39 
developments. Many associations have covenants that exclude firearms, but archery may be an 40 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 41 
these areas.  42 
 43 
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A hunter management program for Hunt Area 78 would coordinate private land access through 1 
a hunt manager as liaison to private landowners. This program would be modeled after similar 2 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    3 
 4 
Habitat improvements—Habitat improvements discussed so far have focused on fire 5 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 6 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 7 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 8 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 9 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 10 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 11 
need to be defined as a fuels reduction.  12 
 13 
There is potential to have fire management areas on the refuge, but the conflict with sage 14 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 15 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 16 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 17 
determine if/where revision is possible to include fire management for improving attractiveness 18 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 19 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  20 
 21 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 22 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 23 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 24 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 25 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 26 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 27 
are not a suitable solution due to the current level of development; may be an option in Buffalo 28 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 29 
include a statement that the individual would forfeit their right to make a depredation claim to 30 
WGFD.  31 
 32 
Non-traditional landuse mitigation would differ from that described above for traditional 33 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 34 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 35 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 36 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 37 
and golf courses is ongoing and will continue on an as-needed basis. 38 
 39 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 40 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 41 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 42 
private landowner to move livestock winter feeding operations off of a south facing slope that 43 
is a movement corridor for elk. Fencing three sides of the private land would separate the 44 
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corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 1 
through spring has been successful in some situations for mitigating elk and bison presence in 2 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and is 3 
does not support fencing impermeable to wildlife. 4 
 5 
Public education/outreach—Each partner agency will have the opportunity to become involved 6 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 7 
efforts will be undertaken regardless of the strategy selected. These efforts will include 8 
increasing public awareness of (what actions are we going to undertake for the general public 9 
EO?). County Commissions will be included in these efforts to make sure they are aware, and 10 
supportive, of the agencies’ efforts.  11 
 12 
 13 
Landowner EO would differ between those engaged in more traditional agricultural landuse 14 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 15 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 16 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 17 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 18 
with an individual that has built relationships and trust within the community. This would 19 
require a private lands biologist to work with private landowners in the area. The position could 20 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 21 
developments will focus more on meetings with homeowners’ associations, residential 22 
developers, etc., to provide information regarding living with wildlife, wildlife management and 23 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 24 
and homeowner associations to convey the objectives and primary issues involved in managing 25 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 26 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  27 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 28 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 29 
disseminate information. This could be largely accomplished with existing staff.  30 
 31 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 32 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 33 
in achieving management actions on the ground, but also support changing public opinion in 34 
the local area through their personal interactions outside of work.  Regional office EO is 35 
essential in building the necessary support to obtain project resources and have support when 36 
controversies are elevated to their level.    37 
 38 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 39 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 40 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 41 
 42 
Monitoring—Draft once strategies are finalized. 43 
 44 
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Enforcement—Draft once strategies are finalized. 1 
 2 
Contstraints 3 
Constraints that were identified for managing wintering elk population on the NER were diverse 4 
and included policy/regulatory, biological, social, and funding constraints, and combinations 5 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 6 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 7 
be identified in multiple groups; we largely identified constraints as belonging to a single group 8 
to simplify classification.  9 
 10 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 11 
population objective. 12 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 13 
National Elk Refuge Strategy Narratives 14 
Management action strategies were divided into themes based on the focus of the grouped 15 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 16 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 17 
Segment Management strategy is a set of actions intended to reduce the number, and 18 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 19 
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of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 1 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 2 
outlined below. Several actions were identified as necessary to continue, or implement, 3 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 4 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 5 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 6 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 7 
the WGFD Commission (make sure all are included once table 3 is finalized).  8 
   9 
National Elk Refuge-Focused Strategy 10 
The NER-focused strategy is based on altering distribution of elk using management actions 11 
centered primarily on the refuge. This strategy implements actions to make the refuge less 12 
attractive to wintering elk primarily through a less conservative winter feeding program and 13 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 14 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 15 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 16 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 17 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 18 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 19 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 20 
necessary due to the addition of the late-season hunt.  21 
 22 
Southern Herd Segment Management Strategy 23 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 24 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 25 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 26 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 27 
growth of the southern herd segments. Proposed actions include increasing harvest through 28 
the development of a hunter management program, a program that also helps address private 29 
lands mitigation. Targeted fertility control on summer range would also be considered, but 30 
would need to go through the proper approval process (i.e., WGFD Commission). This action 31 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 32 
landowners, would be undertaken; the former is due to the potential for fertility control 33 
(assuming there is not an issue with human consumption with this technique – see above) 34 
and the latter is for increasing awareness of landowners of the efforts to reduce the southern 35 
herd-segment. Increased harvest is localized by this strategy, minimizing the potential impact of 36 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 37 
necessary due to the addition of the late-season hunt. 38 
 39 
Late Season Harvest Strategy 40 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 41 
the Phase I elk objective. A coordinated (i.e., FWS, WGFD, NPS, FS) late season hunt in Hunt 42 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 43 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 44 
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closure to protect wintering ungulates in Hunt Area 80 on FS lands would need to be modified 1 
through an environmental review process to allow hunter access into that area. Currently the 2 
JEH could be reduced by approximately 1,000 animals before being below objective (11,000 ± 3 
10%). A WGFD Commission approved reduction in the JEH could be investigated if the efforts of 4 
this strategy did not result in reaching the NER Phase I elk objective. An increase in 5 
enforcement would be necessary if this strategy was implemented.  6 
 7 
 8 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. The sole identified objective from the BEMP Phase I for this table is 5000 elk on feed at the NERa. Additional decision 
considerations and evaluation criteria were identified by the working group for comparison among strategiesb. This table is not 
currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria Reference 

Condition 
NER-

focused 
Southern herd 

segment mngmnt 
Late season 

harvest 

Elk populationa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants     

Financialb 

Average annual additional costs 
to agencies ($000)     

Commercial landuse additional 
costs     

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

Considered but not included in the above table (covered in the EIS) – average annual private sector revenue; altered archeological 
resources; 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 

  
Reference 

Case Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER 

roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open 

hunt areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to 

Grand Teton NP 
   Public education/outreach (EO) 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   



21 
 

Assess influence of commercial 
outfitters on hunter success 

   Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 
Winter feeding management 

   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
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Antlerless harvest 
   Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and 

outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 
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Biological constraints 
Disease 
Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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Introduction 1 
 2 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 3 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 4 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 5 
and have a trigger for initiating NEPA if, and only if, necessary.   6 

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 7 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 8 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 9 
agency cull (see below).  10 

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 11 
not do it.  12 

3) An agency bison cull would trigger NEPA 13 
4) Herd-wide fertility control in bison would similarly trigger NEPA 14 

 15 
Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat 16 
conditions, and disease management in Jackson Hole remains after many years of study and 17 
debate. Determining an effective set of management actions to meet multiple and potentially 18 
competing objectives is needed. In an effort to address this, an adaptive management (AM) 19 
approach is being undertaken (Walters 1986). There are four essential elements to an adaptive 20 
management approach: 1) well defined and mutually agreed upon objectives, 2) clearly 21 
articulated management actions and strategies, 3) a model, or competing models, describing 22 
the dynamics of the system being managed, and 4) a monitoring program to quantify system 23 
response to management and allow estimation of the difference between the observed and 24 
predicted (from the model or models) system response. A fifth component, optimal decision 25 
making, is also included in some AM efforts. The AM approach is ‘adaptive’ because learning 26 
through management experiments (management actions implemented to change the state of 27 
the system) occurs. In single-model AM projects the learning results in better estimates of the 28 
effects included in the model, i.e., there is less uncertainty about how the system will respond 29 
to management actions. In multiple-model AM projects learning occurs through the 30 
competition of models in the model set. Each model provides a representation of a competing 31 
idea (hypothesis) about how the system works. The model that best predicts system response 32 
to management provides support that the hypothesis it represents is a better description of the 33 
system than the other hypotheses, reducing uncertainty about the system being managed.    34 
 35 
Uncertainty abounds in wildlife conservation and management.  For example, how abundance 36 
and distribution of bison and elk will respond to different management actions is only modestly 37 
predictable. Similarly, what level of elk and bison the area can support based on desired 38 
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conditions is largely unknown, and likely varies in response to environmental variation (e.g., 1 
weather, habitat heterogeneity). These types of uncertainty are often referred to as process 2 
error, i.e., imperfect knowledge of the biological system being managed. A second type of 3 
uncertainty is related to our inability to conduct a complete census of a population, i.e., partial 4 
observability (Williams 1997). This is sampling variation associated with wildlife monitoring, 5 
also commonly referred to as observation error (Hilborn and Mangel 1997). Process and 6 
observational error create uncertainty that limits a manager’s ability to make informed 7 
management decisions.  8 
 9 
The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison and elk 10 
wintering abundance and distribution in the Jackson Hole area and on the National Elk Refuge 11 
(NER), provide further understanding of important limiting factors, and help guide management 12 
actions toward those that will have the most direct benefit to achieving stated goals and 13 
objectives. The Bison and Elk Management Plan (BEMP; USFWS and USNPS 2007a) provides 14 
goals, objectives, and strategies related to bison and elk population in the Jackson Hole area 15 
and within the NER. The AM plan is an extension of the BEMP, providing an adaptive 16 
management framework to achieve the goals and objectives of the BEMP. Therefore, the AM 17 
plan is considered a step-down plan to the BEMP and utilizes the goals and objectives within 18 
the BEMP. Strategies from the BEMP were incorporated into additional strategies considered 19 
during the development of the AM plan. The AM plan and associated efforts is an opportunity 20 
to collectively learn from ongoing work to manage elk and bison in the Jackson Hole area. 21 
 22 
The BEMP contains four goals (Fig. 1) and twenty associated objectives (Appendix I). A two-23 
phase approach to reduce the number of animals on supplementary winter feed while 24 
achieving WGFD population objectives is outlined in the BEMP. The first phase sets initial 25 
population objectives at 5000 elk on winter feed and 500 bison. The second phase calls for 26 
bison and elk populations that are adaptively managed to “achieve desired conditions, with 27 
animals relying predominantly on native habitat and cultivated forage.” Desired conditions 28 
are defined by the measurable attributes and performance criteria established for some, but 29 
not all, objectives in the BEMP and Comprehensive Conservation Plan (CCP).  Summary of 30 
those that are relevant to phase 2 – need to decide as a group what those are, e.g., habitat 31 
(acres and condition of aspen, willow, and cottonwood), sex ratio, disease management 32 
(density or some other metric? measurable attributes are not provided for disease 33 
management in the BEMP).  34 
 35 
The Phase I objective of 5000 elk and 500 bison appears to have originated from Hobbs et al. 36 
(2003). This report, based on three simulation exercises, concluded that “in average SWE 37 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 38 
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on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 1 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter 2 
in the report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 3 
1st to July 1st’. Presumably the numbers given in the report represent the number present 4 
throughout the winter period, although this is not explicitly stated. It is important to note that 5 
elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 6 
immediate threat.  7 
 8 
The number of elk on winter feed on the NER and bison in the JBH currently exceeds the Phase 9 
1 objective from the existing BEMP (Fig. 1) (USFWS and NPS 2007). The JEH, which includes elk 10 
wintering on the NER, is within WGFD objective, while the JBH population is above objective. 11 
Therefore the primary issues for reaching Phase 1 population objectives are related to 1) 12 
distribution of elk during winter, and 2) abundance of bison.   13 
 14 
 15 
 16 

 17 
Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 18 
objective for elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The 19 
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National Elk Refuge (NER) winter elk population objective is a sub-objective of the Jackson elk 1 
herd (JEH). 2 
 3 
Population of Interest 4 
A succinct and precise definition of the populations of interest is essential for developing 5 
models of system dynamics and appropriate monitoring, and determining if objectives are 6 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 7 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 8 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 9 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-10 
objective within the broader Jackson Elk Herd (JEH) (Fig. 2) post-hunt objective set by the 11 
Wyoming Game and Fish Commission. Elk herd unit boundaries are determined by the 12 
Wyoming Game and Fish Department (WGFD) and represent population boundaries where 13 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 14 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 15 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 16 
Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 17 
of the year (USFWS & WGFD unpubl. data). Geographic range of bison, figure, etc. It would be 18 
best to include a single figure that delineates the JEH and bison population; I emailed Kathryn 19 
Mellander (GTNP GIS manager) on 10/25 to see if she had a figure or shapefile of the Jackson 20 
bison herd’s range. Haven’t heard back from her as of 11/13 – could Sarah or Steve follow-21 
up? I sent Kathryn another email 2/26/2014. 22 
 23 
Determining if the BEMP population objectives are being met requires periodic estimates of the 24 
populations of interest. There are two components to the population objectives that need to be 25 
considered — where animals are and when they are there.  The BEMP bison population 26 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 27 
the refuge as there is for elk. Moreover, the bison population objective is less temporally 28 
specific than that for elk, the former being an annual post-hunt population objective and the 29 
latter being defined based on the number of animals on feed. This aspect of the elk objective 30 
increases the difficulty in estimating the population of interest due to movements of animals 31 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 32 
are on feed varies among years.   33 
 34 
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 1 
Figure 2. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 2 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 3 
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While not explicitly stated, the BEMP was written with an assumption that annual classification 1 
counts were to be used as the metric to determine if population objectives were being met, i.e., 2 
as a proxy for the number of elk on feed at the NER. Classification counts are a coordinated 3 
census of the JBH and JEH, collaboratively undertaken during early February by WGFD and the 4 
NER. These counts are undertaken during a single survey period and do not necessarily 5 
represent either peak or cumulative abundance (i.e., the greatest number counted on a single 6 
day during a winter, or the sum total of animals counted throughout a winter, respectively) of 7 
bison or elk on feed. Elk and bison are enumerated by age and sex classes, providing population 8 
class structure information as well as overall abundance. Elk classes recorded during the 9 
classification count are calf, cow (includes yearlings), spike bull, and mature bull; bison classes 10 
are calf, yearling cow, yearling bull, adult cow, adult bull. A 5-10% difference typically exists 11 
between the classification count estimate and the daily number of elk on feed during peak 12 
abundance. Peak elk abundance on the NER during 2007–2013 occurred late February through 13 
the first week of March (USFWS unpublish. feedline data) (Fig. 3). Proposed changes to a less 14 
conservative feeding program that would result in a later initiation of winter feeding (see 15 
Development of Alternative Management Actions and Strategies below) could increase the 16 
difference between when the classification count is conducted and peak numbers of elk on 17 
feed. A less conservative feeding program could also result in initiation of feeding on the NER 18 
after the classification count has been completed in some years. Lastly, the classification count 19 
may be replaced in the near future by survey (i.e., not a census) methodology used elsewhere 20 
in the state by WGFD for estimating elk abundance. The new survey methodology may not 21 
provide suitable NER-specific estimates of elk abundance for determining if refuge population 22 
objectives are being met.  23 
 24 
Beyond logistical or methodological considerations, a single elk population estimate in time 25 
would not adequately capture the dynamic nature of elk abundance in relation to winter 26 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 27 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 28 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 29 
open for interpretation whether the objective was intended as a mean number of animals fed 30 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 31 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 32 
number of elk fed during a feeding season) as the metric for determining if the elk population 33 
objective is being met. This number combines both the spatial and temporal aspect of animals 34 
on the NER, providing better accounting of potential effects than a single classification count. It 35 
is also believed that this is more consistent with winter carrying-capacity projections estimated 36 
in Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed 37 
days as  38 
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 1 
𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 2 

 3 
where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 4 
span was selected to maintain consistency with the data used in developing the BEMP. The 5 
benchmark historical EFD value is then 320,000. Bison-fed days (BFD) can similarly be calculated 6 
as 31,500 BFD for bison using d = 63 days (SD = 22) and substituting the population objective 7 
(500 bison). This latter value provides an important historical perspective on winter feeding of 8 
bison and can assist in determining efficacy of management actions toward accomplishing the 9 
bison objective; the population objective (500 bison) will be the definitive number used for 10 
determining if Phase 1 objective is being met.   11 

 12 
Figure 3. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–13 
2013. Data are from feedline counts for calendar dates where feeding occurred during all 14 
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years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 1 
were conducted from feeding equipment.   2 
 3 
Limiting Factors 4 
Limiting factors are demographic components that limit population growth of a species. 5 
Identifying limiting factors, perceived and documented, help us better define existing 6 
uncertainty regarding drivers of elk and bison population and potential management actions, 7 
and monitoring to link the two together. In the current situation where management aims to 8 
reduce or limit a population to a specified objective, our understanding of limiting factors can 9 
be capitalized on to regulate population. For example, elk population growth is highly sensitive 10 
to adult female survival (Nelson and Peek 1982, Raithel et al. 2007), and therefore increased 11 
hunter harvest on adult females is a common approach to reduce elk populations. In this 12 
scenario, increased hunter harvest of adult females is the management action that could be 13 
employed to reduce a population to objective. This assumes population abundance is the issue 14 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 15 
management actions to alter animal distribution would be employed.  16 
 17 
Winter distribution of elk and bison on and near the NER is influenced by winter feeding. The 18 
present feeding program is conservative in implementation of feeding to minimize elk 1) winter 19 
mortality of the most susceptible group, calves, and 2) comingling issues with cattle on adjacent 20 
private lands. Therefore, current feeding programs are minimizing a potential limiting factor – 21 
winter mortality. Moreover, winter feeding alters the distribution of elk and bison, which can 22 
result in localized concentrations of animals above stated objectives.   23 
 24 
Development of Alternative Management Actions and Strategies 25 
Alternative management actions were identified during a meeting of stakeholders at the NER 26 
22 May 2013. Three lists of alternative actions, and constraints, were developed; one each for 27 
the JEH, NER winter elk population, and the JBH. Alternative actions for JEH and NER winter elk 28 
population were separated due to potential conflicts. A series of further meetings (25 July, 20 29 
August, 12 September, 23 October 2013) were held to create management strategies, i.e., 30 
collections of actions that form complete and comparable alternatives (Gregory et al. 2012).  31 
 32 
Reference case—It is often helpful to identify a reference alternative that captures the recent 33 
and ongoing management actions that have led to the current state of the system for 34 
comparing with new alternatives that are developed. Ongoing management actions include 35 
winter feeding, irrigation, harvest, and hazing.  36 
 37 
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Big game population objectives in Wyoming are evaluated and updated at least every five 1 
years. Objectives represent the preferred number of animals during winter within a herd unit 2 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 3 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 4 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 5 
population objectives is obtained during public hearings. After the hearings the proposed 6 
population objectives are sent to the Wyoming Game and Fish Commission (a governor-7 
appointed policy-making board) for review and approval. The NER, GTNP, and BTNF have 8 
actively participated in WGFD big game population objective review and revision processes in 9 
the past for both the JEH and JBH. These federal agencies will continue to participate in 10 
objective setting for the JEH and JBH populations. 11 
 12 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 13 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 14 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 15 
US Forest Service land. Initiation of feeding is currently conservative, i.e., has the primary 16 
objectives of minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) 17 
comingling issues with cattle on adjacent private lands. Winter feeding begins when available 18 
forage reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk 19 
and bison on the NER is largely determined by snow conditions, rate of forage consumption 20 
during fall and winter, and biomass of forage produced during the previous growing season.  21 
 22 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–23 
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006 data), and secondarily affected by the 24 

number of irrigated acres.  Refuge-wide herbaceous forage production averaged 14,387 (SD = 25 
4125) tons during 1998–2013, and in recent years irrigation of approximately 3,600 acres has 26 
increased forage production by approximately 10% compared to what would have been 27 
produced with precipitation alone. Estimation of forage biomass is done annually based on 28 
sampling at index sites. Index sites are selected subjectively each by year based on presence of 29 
vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas 30 
with significant green vegetation, and in years with adequate late summer/early fall 31 
precipitation, native dry grassland plant communities with basal green up.  32 
 33 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 34 
30 December to 28 February. Mean termination of winter feeding during this same period was 35 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 36 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 37 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 38 
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occurred during the second week of January and first week of April, respectively (Table 1). This 1 
resulted in approximately 3 months of feeding each year.  2 
 3 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 4 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 5 
are provided parenthetically. 6 

Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 7 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 8 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 9 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 10 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 11 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 12 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 13 
continue regardless of the management strategy employed.  14 
 15 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 16 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 17 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 18 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 19 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 20 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  21 
 22 
Total harvest of the JEH was reduced over the last decade as the population objective was 23 
reached (Fig. 4). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in 24 
mid-December, with peak harvest in recent years occurring in late November to early 25 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 26 
per year during the NER hunt.  27 
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 1 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 2 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 3 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 4 
regardless of the management strategy employed.   5 
 6 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 7 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 8 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 9 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 10 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 11 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 12 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 13 
wolves on the northern end of the Refuge may preclude the desired response of reduced 14 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 15 
could be reduced if elk use increased on the north end of the Refuge.  16 
 17 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 18 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 19 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 20 
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private landowner to move livestock winter feeding operations off of a south facing slope that 1 
is a movement corridor for elk. Fencing three sides of the private land would separate the 2 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 3 
through spring has been successful in some situations for mitigating elk and bison presence in 4 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 5 
does not support fencing impermeable to wildlife. 6 
 7 
The outcome of the reference case described above for elk abundance and distribution during 8 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 9 
are provided, as are annual elk abundances as measured during the classification count. The 10 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 11 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 12 
 13 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 14 
classification counts, 2011–2013, relative to the current objective. 15 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 16 
  17 
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 18 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 19 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 20 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 21 
hunting season with only occasional movements onto the NER until severe winter conditions 22 
occur. Most bison harvest occurs on the NER, with some additional harvest on private and 23 
Bridger-Teton National Forest (BTNF) lands.  Since the initiation of the bison hunt in 2007, 24 
typical harvest has been 220 bison per year.  This level of harvest has been sufficient to arrest 25 
the exponential growth of the population, reducing bison numbers from the peak in 2007 to 26 
855 animals in 2013 (Fig 5). Licensing changes for hunting Jackson Hole bison were enacted in 27 
2014 to increase harvest, especially of bison females.  These included a reduction in the bison 28 
female/calf license fee (from $416 to $263 for residents and from $2522 to $1022 for non-29 
residents) and eliminating the once-in-a-lifetime restriction to a successful bison hunter to only 30 
those that successfully harvested a bull. Tribal bison harvest is currently defined in the BEMP to 31 
permit up to five animals for ceremonial purposes; tribal harvest generally occurs outside of the 32 
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state bison season. Translocation of bison to tribal lands outside of Teton County is not 1 
currently permitted due to disease (brucellosis) concerns.  2 

 3 
 4 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  5 
 6 
Bison would likely occupy the refuge year-round without management intervention, but as a 7 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 8 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 9 
supplemental feeding, they are typically hazed off the refuge using all-terrain vehicles (ATVs) in 10 
late April to early May.  Hazing moves bison to Grand Teton National Park (GTNP), where they 11 
generally remain until mid-July. From July to early August bison that return to the refuge are 12 
hazed back to GTNP to protect forage for elk during the winter months. Hazing efforts in August 13 
cease within several days to weeks of the bison season in an effort to increase hunter harvest.  14 
 15 
National Elk Refuge 16 
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Alternative management actions identified for meeting the NER winter elk population objective 1 
can be grouped into four categories, including 1) winter feeding management (both on and off 2 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 3 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 4 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 5 
that would be necessary to implement due to wintering elk dispersing onto private lands 6 
adjacent to the NER in response to other management actions taken. A fifth group of 7 
alternatives associated with increasing public awareness (including local elected officials, e.g., 8 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 9 
meeting. These actions represent acknowledgement that the current feeding program results in 10 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 11 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 12 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 13 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 14 
enforcement were included to allow proper accounting of projected costs associated with each 15 
management action strategy.   16 
 17 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 18 
management action strategies. Ongoing management actions that will be continued 19 
regardless of strategy selected are not included in the table; descriptions can be found in the 20 
‘Reference case’ description within the text. 21 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 &  
 

X 
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GTNP South) 
Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 1 
Winter feeding management—Management of winter feeding is a primary driver of elk 2 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 3 
initiated each year based on a series of factors, including the amount of forage on the NER, 4 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 5 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 6 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 7 
grassland plant communities without significant green vegetation and/or reducing the available 8 
forage threshold would result in a less conservative winter feeding program. Per capita ration 9 
levels would not change from the current level.   10 
 11 
Implementing a less conservative feeding program could result in very limited, or no, feeding 12 
given certain winter conditions. However, the criteria for a less conservative feeding program 13 
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would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 1 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 2 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 3 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 4 
has been developed for non-emergency situations; a review of current rations and pellet 5 
composition would be necessary to adjust the program for emergency feeding.  6 
 7 
Population management—Hunter harvest is the primary tool employed for population 8 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 9 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 10 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 11 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 12 
need to be an increase in monitoring, e.g., hunter self-registration.         13 
 14 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 16 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 17 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 18 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 19 
declining herd segment of conservation concern. These proposed coordinated efforts would 20 
need to be approved by the Commission, BTNF, and GTNP.  21 
 22 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. This 23 
action was considered and rejected in the 2007 BEMP, so therefore could not be undertaken on 24 
federal lands without vetting in the NEPA process. Moreover, this action would need approval 25 
by the WGFD Commission prior to the state undertaking fertility control. Research completed 26 
since signing of the BEMP indicates fertility control may be more tractable now than when it 27 
was considered during preparation of the BEMP. Killian et al. (2009) demonstrated 28 
effectiveness of GonaCon™, a gonadotropin-releasing hormone vaccine, in female elk. Dart-29 
delivered 2 ml doses of 1000 μg GonaCon™ resulted in nearly complete infertility of females 30 
treated in September. Much of the early research on this immunocontraceptive vaccine was for 31 
use in white-tailed deer, with regulatory approval of GonaCon™ for use in female white-tailed 32 
deer by the U.S. Environmental Protection Agency granted in 2010. There are no known 33 
dangers to humans or wildlife from eating animals that have been treated with GonaCon™. 34 
 35 
Most of the observed increase in segment population has occurred in the largely non-migratory 36 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 37 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 38 
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nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 1 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 2 
collaboration with homeowner associations to improve hunter access within residential 3 
developments. Many associations have covenants that exclude firearms, but archery may be an 4 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 5 
these areas.  6 
 7 
A hunter management program for Hunt Area 78 would coordinate private land access through 8 
a hunt manager as liaison to private landowners. This program would be modeled after similar 9 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    10 
 11 
Habitat improvements—Habitat improvements discussed so far have focused on fire 12 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 13 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 14 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 15 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 16 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 17 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 18 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 19 
reduction.  20 
 21 
There is potential to have fire management areas on the refuge, but the conflict with sage 22 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 23 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 24 
primary tool. Similarly, fire plans for agency lands adjacent to the NER should be reviewed to 25 
determine if/where revision is possible to include fire management for improving attractiveness 26 
of adjacent native range to wintering elk. These changes would represent a small, ephemeral 27 
gain at best in changes to habitat that may result in more elk wintering outside of the NER.  28 
 29 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 30 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 31 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 32 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 33 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 34 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 35 
are not a suitable solution due to the current level of development; may be an option in Buffalo 36 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 37 
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include a statement that the individual would forfeit their right to make a depredation claim to 1 
WGFD.  2 
 3 
Non-traditional landuse mitigation would differ from that described above for traditional 4 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 5 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 6 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 7 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 8 
and golf courses is ongoing and will continue on an as-needed basis. 9 
 10 
Public education/outreach—Each partner agency will have the opportunity to become involved 11 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 12 
efforts will be undertaken regardless of the strategy selected. These efforts will include 13 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 14 
would be accomplished through local news releases and radio announcements, training for 15 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 16 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 17 
out in the BEMP will also be provided to the public through NER media outlets. County 18 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 19 
of the agencies’ efforts.  20 
 21 
Landowner EO would differ between those engaged in more traditional agricultural landuse 22 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 23 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 24 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 25 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 26 
with an individual that has built relationships and trust within the community. This would 27 
require a private lands biologist to work with private landowners in the area. The position could 28 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 29 
developments will focus more on meetings with homeowners’ associations, residential 30 
developers, etc., to provide information regarding living with wildlife, wildlife management and 31 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 32 
and homeowner associations to convey the objectives and primary issues involved in managing 33 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 34 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  35 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 36 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 37 
disseminate information. This could be largely accomplished with existing staff.  38 
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 1 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 2 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 3 
in achieving management actions on the ground, but also support changing public opinion in 4 
the local area through their personal interactions outside of work.  Regional office EO is 5 
essential in building the necessary support to obtain project resources and have support when 6 
controversies are elevated to their level.    7 
 8 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 9 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 10 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 11 
 12 
Monitoring—Draft once strategies are finalized. 13 
 14 
Enforcement—Draft once strategies are finalized. 15 
 16 
Contstraints 17 
Constraints that were identified for managing wintering elk population on the NER were diverse 18 
and included policy/regulatory, biological, social, and funding constraints, and combinations 19 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 20 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 21 
be identified in multiple groups; we largely identified constraints as belonging to a single group 22 
to simplify classification.  23 
 24 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 25 
population objective. 26 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 1 
National Elk Refuge Strategy Narratives 2 
Management action strategies were divided into themes based on the focus of the grouped 3 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 4 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 5 
Segment Management strategy is a set of actions intended to reduce the number, and 6 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 7 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 8 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 9 
outlined below. Several actions were identified as necessary to continue, or implement, 10 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 11 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 12 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 13 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 14 
2) Fire management on NER and adjacent public land, 3) increased public education and 15 
outreach, and 4) increased WGFD Commission education and outreach. 16 
   17 
National Elk Refuge-Focused Strategy 18 
The NER-focused strategy is based on altering distribution of elk using management actions 19 
centered primarily on the refuge. This strategy implements actions to make the refuge less 20 
attractive to wintering elk primarily through a less conservative winter feeding program and 21 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 22 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 23 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 24 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 25 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 26 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 27 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 1 
necessary due to the addition of the late-season hunt.  2 
 3 
Southern Herd Segment Management Strategy 4 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 5 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 6 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 7 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 8 
growth of the southern herd segments. Proposed actions include increasing harvest through 9 
the development of a hunter management program, a program that also helps address private 10 
lands mitigation. Targeted fertility control on summer range would also be considered, but 11 
would need to go through the proper approval process (i.e., WGFD Commission). This action 12 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies, and 13 
landowners, would be undertaken; the former is due to the potential for fertility control and 14 
the latter is for increasing awareness of landowners of the efforts to reduce the southern herd-15 
segment. Increased harvest is localized by this strategy, minimizing the potential impact of 16 
increased harvest on the migratory segments. Increased enforcement on the NER would also be 17 
necessary due to the addition of the late-season hunt. 18 
 19 
Late Season Harvest Strategy 20 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 21 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 22 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 23 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 24 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 25 
modified through an environmental review process to allow hunter access into that area. 26 
Currently the JEH could be reduced by approximately 1,000 animals before being below 27 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 28 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 29 
objective. An increase in enforcement would be necessary if this strategy was implemented.  30 
 31 
National Elk Refuge Strategy Consequences 32 
 33 
Considered but not included in the consequences table (covered in the EIS) – average annual 34 
private sector revenue; altered archeological resources; 35 
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Table 5. Predicted consequence table for the National Elk Refuge (NER) elk population on feed alternative management action 
strategies. This table is not currently cited in the text  

Objectivea/Decision 
Considerationb Evaluation criteria 

Reference 
Condition 

NER-
focused 

Southern herd 
segment mngmnt 

Late season 
harvest 

Elk-fed daysa Years to reach objective     

Herd segment 
distributionb 

Proportion long-distance 
migrants 

    

Financialb 

Average annual additional costs 
to agencies ($000) 

    

Commercial landuse additional 
costs 

    

Socialb 

Sportsman/outfitter support     

Environmental group support     

Commercial landowner support     

Residential landowner support     

Safetyb Animal/vehicle collisions     

aThe identified objective from the BEMP Phase I for this table is 5000 elk on winter feed at the NER, which has been converted to 
elk-fed days (see Population of Interest above). 
bAdditional decision considerations and evaluation criteria were identified by the working group for comparison among strategies. 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  
Reference 

Case 
Hunter 
Harvest 

Supplemental 
Culling 

Population management 
   No change X 

  
January hunt extension    
Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Agency cull*   X 
Herd-wide fertility control* 

   
Hazing 

   
No change 

   
Nowlin unit 

 
X X 

Habitat improvements 
   

No change X 
  

Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change 

   
Increase education and outreach 

   
Monitoring 

   
No change 

   
Enforcement 

   
No change 

   
Increase 
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Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
January hunt extension. 
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Culling of bison is currently not used as a population management action and is only employed 
in situations where public safety or private property are at risk (WGFC regulations, chapters 41 
(2002) and 15 (2004)). Including an agency bison cull as a potential population management 
action in this plan does not imply agency approval at this time and would only receive further 
consideration upon meeting several criteria. Actions described in this plan to improve hunter 
success would need to be implemented and provided a minimum of X years to demonstrate 
effectiveness in achieving the bison population objective. If hunter harvest proves incapable of 
reducing the bison population or growth rate, the planning group (i.e., NER, WGFD, GTNP, and 
BTNF) may pursue agency support for conducting an agency cull as a supplementary action to 
hunter harvest. Consideration of an agency cull would include meeting National Environmental 
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Policy Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to 
minimize hunter contact with not sure how to word this, i.e., I don’t know why the deadline 
reduces the potential for exposure/transmission of brucellosis to hunters (bison have not 
been considered within this policy at this time). Between February 1st–15th WGFD personnel 
can harvest animals (does this pertain only to elk?) and the animals can be donated to area 
food banks; animals killed after February 15th must be disposed of in a landfill.  
 
Need to define a threshold of years (?), but not hard numbers (?), retaining as much flexibility 
as possible. Simple population model would help us better understand what type of time 
horizon we’re looking at – I’ve come across several references to a stochastic population 
model used to predict bison abundance in YNP for the interagency bison management plan. 
Does anyone have access to that? We could modify it for our needs. Can it be linked to a 
population trend (3-5 yrs?) of λ≥1.0? Include a projection so that we don’t wait 20 years. 
Harvest >240 bison in 2013.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective. Darts or oral? 
Bison primarily occur on federal lands, so proposed implementation of this action would 
necessitate following NEPA requirements. Jack Ryan (APHIS) has been working on bison fertility 
control.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Bison would be hazed 
from this unit to reduce potential conflict. Do you want to include a description of a buffer 
(very conservative, e.g., 400 yards) between bison and the sleigh? Agency-accompanied 
hunters in the refuge’s south units of could also be used to haze bison to the northern units 
(should this be its own action, independent of hazing in the Nowlin unit? I noticed this action 
would occur north of the Nowlin unit (presumably) in the south units). Bison found south of 
the line from Nowlin gate east to the Twin Creek subdivision road, west along Nowlin Creek to 
Flat Creek, west along Flat Creek to the highway (highway/road name?).  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
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however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
Fire use is captured in BTNF fire management plan for lands east of the NER.  
 
Water sources on the east side of the NER would be improved to encourage bison use and 
potentially early season harvest. There are existing springs that have been improved in the 
past and these could potentially be improved more – how? Water hole 2 – ‘improved spring’; 
already piped, maybe try deepening the bore. Lost Springs (GTNF) already puts out good cfs. 
Water hole 3 – could this be improved?  
 
Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or destroy bison for safety or private lands damage concerns (WGFC regulations, chapters 
41 (2002) and 15 (2004)). There is the potential for increased private lands conflict due to bison 
if winter feeding is reduced or eliminated on NER. For example, bison may move further south 
when feeding does not occur, increasing the potential for bison in Jackson. To reduce the 
likelihood of bison moving from the Refuge into Jackson, a double cattle guard will be installed 
on Elk Refuge Road at the boundary with East Broadway, and at the gate where the town 
accesses the municipal water wells.  
 
Public education/outreach—Since there are three strategies in the elk table but currently only 
one in the bison table, these actions won’t copy over directly. Should we say that EO for bison 
will follow whatever is included in the elk strategy selected for implementation? If culling 
occurs EO will be necessary; the message for bison management will include some differences 
than that used for elk. Managing for bison as a component of the ecosystem, but needs to be 
at a sustainable level. Currently it is not. Feeding strategy is fundamentally different for 
bison, focus is feeding to eliminate conflict with elk feeding. Feeding precludes many conflicts 
and need to build public acceptance of increased conflict. Twice the reproductive rate. 
Population objective is fundamentally different – a population objective set based primarily 
on genetics while minimizing conflict. Just during the period of time to write the last plan 
bison population grew exponentially; also describe challenges faced to date with managing 
the population. Need to increase outreach to state agencies as the range of bison will likely 
expand as feeding is reduced/eliminated.  
 
Monitoring—Assess influence of commercial outfitters on hunter success; need a narrative 
description of this. What are the reasons for it being exclusively in the bison strategy table? 
 
Enforcement— 



27 
 

 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
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Figure 1.A1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 
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‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 
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Introduction 
 
Uncertainty regarding how to reach objectives for elk and bison population, desired habitat conditions, 
and disease management in Jackson Hole remains after many years of study and debate. Determining an 
effective set of management actions to meet multiple, and potentially, competing objectives is the 
current need. In an effort to address this, an adaptive management (AM) approach is being undertaken 
(Walters 1986). The Bison and Elk AM plan will embrace existing uncertainty regarding drivers of bison 
and elk wintering population on the National Elk Refuge (NER), provide further understanding of 
important limiting factors, and help guide management actions toward those that will have the most 
direct benefit to achieving stated goals and objectives. This plan will not supersede existing plans, 
agreements, or efforts with respect to established goals and objectives. The AM plan and associated 
efforts is an opportunity to collectively learn from ongoing work to manage elk and bison in the Jackson 
Hole area. 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential to success in developing 
models of system dynamics and appropriate monitoring. The peak (cumulative? – Needs to be a group 
decision) number of elk and bison on winter feed on the NER is the population of interest for the AM 
plan. Peak (cumulative) abundance of elk and bison on the NER will be estimated by ≥ X (3?) surveys 
conducted on NER feedgrounds during late winter (February–March; thoughts on time period?). This 
period represents perhaps the most critical part of the annual life cycle for both species, with most non-
harvest mortality occurring at this time (is this true; if yes, citations?). Moreover, this period represents 
the long-term peak in animal abundance on NER feedgrounds (USFWS unpublish. data – is this correct?). 
Surveys to estimate peak (cumulative) abundance will differ in methodology from the coordinated 
classification counts currently used to survey the JEH. Classification counts enumerate elk and bison by 
age and sex classes (elk classes are calf, cow [includes yearlings], spike bull, and mature bull; bison 
classes are calf, yearling cow, yearling bull, adult cow, adult bull). Given the objective focus on elk and 
bison abundance, and the relatively more intensive effort necessary for classification counts, surveys to 
assess if population objectives are being met will not attempt to classify animals beyond species. The 
first survey will occur (are there definable thresholds that can be quickly summarized here for this? 
Methodological details will come later, this is just a synopsis of what would be done), with additional 
surveys occurring every two to three weeks, weather permitting (see Methods, below, for further 
detail).   
 
Elk wintering on the NER are part of the Jackson Elk Herd (JEH) (Fig. 1). Elk herd unit boundaries are 
determined by the Wyoming Game and Fish Department (WGFD) and represent population boundaries 
where there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 2007).  
Approximately 65% of the JEH winters on NER based on February counts (USFWS unpubl. data).  
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Figure 1. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton and 
Yellowstone National Parks.  
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The Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest of 
the year. Geographic range of bison, figure, etc. It would be best to include a single figure that 
delineates the JEH and bison population; I emailed Steve and Sarah to see if they had a figure or 
shapefile of the Jackson bison herd’s range.    
 
Limiting Factors 
Limiting factors are demographic components that limit population growth of a species. Identifying 
limiting factors, perceived and documented, help us better define existing uncertainty regarding drivers 
of elk and bison population and potential management actions, and monitoring to link the two together. 
In the current situation where management aims to reduce or limit a population to a specified objective, 
our understanding of limiting factors can be capitalized on to regulate population. For example, elk 
population growth is highly sensitive to adult female survival (Nelson and Peek 1982, Raithel et al. 
2007), and therefore increased hunter harvest on adult females is a common approach to reduce elk 
populations. In this scenario, increased hunter harvest of adult females is the management action that 
could be employed to reduce a population to objective. This assumes population abundance is the issue 
to be addressed. Conversely, if population distribution is the primary issue to be addressed 
management actions could employ targeted hazing to alter distribution.  
 
The current winter distribution of elk and bison on and near the NER is influenced by the winter feeding. 
Currently there are three potential winter feeding scenarios for bison and elk at the NER: 1) winter 
feeding similar to current efforts; 2) ‘emergency’ winter feeding occurring only to prevent/reduce 
significant winter mortality events; and 3) no winter feeding. These three scenarios influence elk and 
bison winter mortality rates such that they are minimum, intermediate, or potentially high, respectively. 
In this context, current feeding programs are minimizing a potential limiting factor – winter survival. 
Moreover, winter feeding alters the distribution of elk and bison, which can result in localized 
concentrations of animals above stated objectives.   
 
Currently the number of bison and elk on winter feed on the NER exceeds the Phase 1 objective from 
the existing Bison and Elk Management Plan (BEMP; Fig. 1) (USFWS 2007 and NPS). The Jackson Elk Herd 
(JEH), which includes elk wintering on the NER, is within Wyoming Game and Fish Department (WGFD) 
objective, while the bison population is above state objective. Therefore the primary issues are related 
to 1) distribution of elk during winter, and 2) abundance of bison.   
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Figure 1. Hierarchical relationship among the vision, fundamental objectives and Phase 1 objective for 
elk and bison in the Bison and Elk Management Plan (USFWS and NPS 2007). The National Elk Refuge 
(NER) winter elk population objective is a sub-objective of the Jackson elk herd (JEH). 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 22 May 
2013. Three lists of alternative actions, and constraints, were developed; one each for the JEH, NER 
winter elk population, and bison. Alternative actions for JEH and NER winter elk population were 
separated due to potential conflicts. A series of further meetings (25 July, 20 August, 12 September 
2013) were held to create management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012).  
 
Reference case—It is often helpful to identify a reference alternative for the purpose of comparing with 
other alternatives that are developed. Ongoing management actions include winter feeding, irrigation, 
and harvest.  
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and managed by, 
the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, and Patrol Cabin 
feedgrounds, collectively known as the Gros Ventre feedgrounds, located on US Forest Service land. 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 30 
December to 28 February. Mean termination of winter feeding during this same period was 3 April, 
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ranging from 20 March to 20 April. Initiation and termination dates vary widely based on winter 
conditions. Excluding years in which feeding did not occur, mean initiation and termination dates for 
winter feeding during 1976–2013 at the Gros Ventre feedgrounds occurred during the second week of 
January and first week of April, respectively (Table 1). This resulted in approximately 3 months of 
feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros Ventre 
feedgrounds managed by Wyoming Game and Fish Department. Standard deviations are provided 
parenthetically. 

Feedground Initiation Date Termination Date Total Days 

Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
 
Total harvest of the JEH was reduced over the last decade as the population objective was reached (Fig. 
2). Elk hunting on NER (Hunt Area 77) typically begins in mid-October and ends in mid-December, with 
peak harvest in recent years occurring in late November to early December.  From 2005 to 2011 an 
average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk per year during the NER hunt.  
 
Available winter forage for elk and bison on the NER is largely determined by snow conditions, rate of 
forage consumption during the fall and winter, and biomass of forage produced during the previous 
growing season.  Forage biomass is correlated with the amount of precipitation during May–August, and 
secondarily affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
average 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of approximately 
3,600 acres has increased forage production by approximately 10% compared to what would have been 
produced with precipitation alone.     
 
Bison would likely occupy the refuge year-round without management intervention, but as a result of 
hazing by refuge staff and disturbance by hunters, peak bison activity on the NER occurs from January–
April each year.  If bison fail to leave the NER following the cessation of supplemental feeding, they are 
typically hazed off the refuge using all-terrain vehicles (ATVs) in late April to early May.  Hazing moves 
bison to Grand Teton National Park (GTNP), where they generally remain until mid-July. From July to 
August bison that return to the refuge are hazed back to GTNP to protect forage for elk during the 
winter months. Bison hunting begins on August 15 and ends in early to mid-January; no bison hunting is 
allowed in GTNP, resulting in bison often staying in the park during the hunting season with only 
occasional forays onto the NER until severe winter conditions occur. Most bison harvest occurrs on the 
NER, with some additional harvest on private and Forest Service (FS) lands.  Since the initiation of the 
bison hunt in 2007, typical harvest has been 220 bison per year.  This level of harvest has been sufficient 
to arrest the exponential growth of the population, reducing bison numbers to around 850 animals (Fig 
3). 
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Figure 2. Jackson elk herd estimated harvest, 2002–2011. 

The outcome of the reference case described above for elk abundance and distribution during winter in 
the JEH is shown in table 2. Population objectives for the two feedground complexes are provided, as 
are annual elk abundances as measured during the classification count. It should be noted that these 
numbers are acquired during a single survey period and do not represent either peak or cumulative elk 
abundance. The data presented in table 1 demonstrate the potential for reaching the Phase 1 NER 
winter elk population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February classification 
counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
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Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 2007 (Fig. 
3). Recent declines in the number of bison are largely attributable to increased hunter harvest on the 
NER.  
 

 
 
Figure 3. Bison winter population in the Jackson Hole area, 1970–2013.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into five categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) hazing (direct 
and indirect), 4) habitat improvements (on and adjacent to the NER), and 5) mitigating private 
lands conflicts (leases/easements, incentives) (Table 3). The latter represent sequenced 
alternatives that would be necessary to implement due to wintering elk dispersing onto private 
lands adjacent to the NER in response to other management actions taken. A sixth group of 
alternatives associated with increasing public awareness of ‘natural’ levels of elk winter 
mortality were included after the meeting. These actions represent an acknowledgement that 
the current feeding program results in reduced winter mortality and has led to low public 
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tolerance to increased winter mortality, whether episodic or perennial in nature. This group 
was expanded to include more targeted education and outreach efforts for landowners, 
sportsmen and agencies, and the WGFD Commission, depending on the strategy.  Lastly, a 
group for each of monitoring and enforcement were included to allow proper accounting of 
costs associated with each management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies.  

  NER-focused Southern herd 
segment mngmnt 

Late Season 
Harvest 

Winter feeding management 
   No change 
   Less conservative (NER) X 

  Intra-seasonal mngmnt (GRVNT) X X X 

Emergency feeding 
   No feeding 
   Population management 
   No change 
   Increase harvest objectives in Hunt Areas 77 

& 78 
 

X 
 Late-season refuge hunt (Hunt Area 77) X X X 

"Tag and drag" & guided hunts X X X 
Coordinated late-season harvest (Hunt Areas 
75, 77, 78, 80)   X 

Extend open period on Forest Service 
  

X 

Unit 78 targeted removal    
Fertility control (Hunt Area 78 & GTNP 
South) 

 
X 

 Hunt Area 78 Hunter management program  X  

Review JEH objective   X 

Hazing 
   No change X 

  More temporally dynamic 
   Habitat improvements 
   No change X 

  Fire management on NER X   

Fire management on adjacent range 
   Private lands mitigation 
   No change 
   Incentivize steer operations X 

  Non-traditional landuse mitigation    
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Table 3 cont.    
Public education/outreach (EO) 

   No change 
   Increase public EO X X X 

Increase landowner EO X 
  Increase sportsmen & agency EO  X  

Increase Commission EO X X X 

Monitoring 
   No change X X 

 Increase 
   Enforcement 
   No change 
   Minor increase X X  

Major Increase 
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Estimation of available forage takes into 
account snow conditions (i.e., snow crusting and density). Key index sites are selected 
subjectively, varying by year. Sites are selected based on presence of vegetation highly 
palatable to elk such as naturally sub-irrigated wet meadows, irrigated areas with significant 
green vegetation, and in years with adequate late summer/early fall precipitation native dry 
grassland plant communities with basal green up. Initiation of feeding is currently conservative, 
i.e., has the primary objectives of minimizing 1) winter mortality of the most susceptible group, 
calves, and 2) comingling issues with cattle on adjacent private lands. A less conservative 
approach would result in later initiation of feeding, therefore potentially increasing winter calf 
mortality and comingling. Including agronomic grassland plant communities 
without significant green vegetation and/or reducing the available forage threshold would 
result in a less conservative winter feeding program. No proposed alternative winter feeding 
action, outside of elimination of feeding, would propose a reduced level of per capita ration.  
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This needs to remain as an 
identified action to ensure it continues through staff changes.  
 



10 
 

Emergency feeding would be premised on a program where feeding would not occur during 
most winters, but strictly defined a priori criteria could trigger feeding in exceptional situations. 
These criteria may be based on stress, nutritional state, etc., but evidence of starvation as a 
trigger for feeding would be unworkable; it is generally too late to start feeding at the point 
where starvation is observed. Moreover, this action is viewed as not implementable until Phase 
I objective is reached. Colorado and Idaho provide examples of states that have emergency 
feeding as policy. Public perception, and their general lack of acceptance for mortality due to 
starvation, is the real difficulty of this approach. The public isn’t accepting of mass mortality 
events. Existing evidence suggests that emergency feeding is not very effective (see review in 
Putman and Staines 2004). Moreover, the current feeding regime has been developed for non-
emergency situations; a review of current rations and pellet composition would be necessary to 
adjust the program for emergency feeding. Lastly, how would agencies react in a budgetary 
sense to an obvious impending emergency?   
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which has higher rates of reproduction than 
the other JEH segments. Doing this would help achieve JEH objective while minimizing harvest 
on migratory segments. In order to track hunter harvest there would need to be an increase in 
monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (i.e., after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (i.e., Hunt Areas 75 [GTNP], 78 and 80), and extended open access on FS 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. A coordinated late season hunt to increase 
harvest would necessitate review of the JEH objective. These proposed coordinated efforts, and 
review of the JEH objective, would need to be approved by the Commission, FS, and NPS.  
 
“Tag and drag” is a retrieval service currently provided by two licensed outfitters. They are also 
licensed to guide on the NER. This program is primarily for bison, less so for elk.  
 
A targeted removal of Hunt Area 78 animals could be undertaken using marked animals 
(paintball?) on the NER.  
 
Fertility control in Hunt Area 78 and Grand Teton NP South would occur during summer. Other 
details of this action are currently lacking and will need to be determined prior to being able to 
determine the consequences and costs of such an action. Moreover, this action would need 
approval by the WGFD Commission perhaps more so than other actions. This action was 
considered and rejected in the 2007 BEMP. Fertility control would have similar logistical 
constraints as the targeted removal. Need to see what the current state of technology in 
fertility control prior to the next meeting. Ask Terry Kreeger (retired WGFD veterinarian), or 
Mary Woods (Scott or Tim).   
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Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
almost as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially developed areas. Elk use in those areas is increasing, necessitating continued 
efforts to improve hunter access with homeowner associations. Many have covenants that 
exclude firearms, but archery can be an option. Also a growing constituency for trophy bulls in 
those areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Hazing—Hazing of elk is currently only undertaken in the spring to encourage elk (and bison) to 
move off of the NER. Post hunting season hazing was tried in an effort to move elk to the north 
part of the refuge prior to feeding with minimal success. May reduce hazing in the spring to 
keep a small group on the refuge to increase harvest during the subsequent fall youth hunt. 
Would this simply add to the southern segment? Hazing is costly in time and resources, and can 
be dangerous to those conducting the hazing. Hazing could be undertaken at other times of the 
year to postpone movements of elk onto the refuge after hunting season closes. We need to 
more clearly define what actions will be taken for hazing, if we want to continue to consider 
it outside of the normal spring hazing.  
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER. Opportunities exist for managed fire in certain areas, 
but opportunities for prescribed fire are limited. Fire treatments in lynx habitat would not be 
possible, therefore it would be necessary to determine if a conifer stand was suitable lynx 
habitat as based on tree cover. Conversely, areas within sage grouse core habitat (i.e., within a 
4 mile radius of a lek) have a 5% disturbance cap that would similarly preclude fire treatment. 
Areas mapped as wildland urban interface (WUI) are available for treatment, but treatments 
need to be defined as a fuels reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool.  
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. An easement would purchase the right, from 
willing sellers, to have cow/calf pairs to incentivize steer operations. Easements should also 
consider all winter feeding of livestock (e.g., horses), as well as hunting access. These 
easements would probably be purchased and enforced through local land trusts. Leases in the 
Spring Gulch area are not a suitable solution due to the current level of development; may be 
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an option in Buffalo Valley assuming the weather allows animals to winter there. 
Leases/easements would need to include a statement that the individual would forfeit their 
right to make a depredation claim to WGFD.  
 
We don’t currently have any actions identified for ‘non-traditional landuse mitigation’. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  We do not expect ranchers to respond to an article in the paper, news story on the 
radio or even a letter.  This kind of effort will require a personal touch and primarily one-on-one 
meetings. Does this mean there would be the need to hire a private lands biologist? We’ll 
need to know this for evaluating costs for this alternative. Conversely, EO focused on 
homeowners in exurban developments may focus more on meetings with homeowners’ 
associations, residential developers, etc., to provide information regarding living with wildlife, 
wildlife management and conservation, etc.   
 
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. It seems that this could be largely accomplished with existing staff?  
 
Agency EO is happening to some degree through the AMP meetings.  It would be helpful to 
focus on two different groups; the field staff and the Regional Office managers.  Field staff will 
be instrumental in achieving management actions on the ground, but will also support changing 
public opinion in the local area through their personal interactions outside of work.  Regional 
office EO is essential in building the necessary support to obtain project resources and have 
support when controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring— 
 
Enforcement— 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
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be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest) 

Social constraints 
Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, and 2) 
“tag and drag” and guided hunts on the NER and GTNP. New actions to be implemented across 
all strategies include 1) a late-season refuge hunt, and 2) increased outreach and education to 
the WGFD Commission.  
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Areas 75 and 78) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on summer range would also be considered, but 
would need to go through the proper approval process (i.e., WGFD Commission). This action 
was considered and rejected in the BEMP. Increased outreach to sportsmen and agencies 
would be undertaken; I don’t know the justification for this, or why this strategy wouldn’t also 
need increased EO to landowners. Increased harvest is localized by this strategy, minimizing 
the potential impact of increased harvest on the migratory segments. Increased enforcement 
on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. Approval from the WGFD Commission for coordinated late season 
hunts in Hunt Areas 75, 77–79, and 80 would need to be obtained. Approval would similarly 
need to be obtained for extending, or moving, the current season in GTNP to allow later 
harvest. Lastly, the current December 1st closure in Hunt Area 80 on FS lands would need to be 
modified to allow hunter access into that area. Currently the JEH could be reduced by 
approximately 1,000 animals before being below objective (11,000 ± 10%). A WGFD 
Commission approved reduction in the JEH could be investigated if the efforts of this strategy 
did not result in reaching the NER Phase I elk objective. A considerable increase in enforcement 
would be necessary if this strategy was implemented.  
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Table 5. Consequence table for the National Elk Refuge winter elk population alternative management action strategies. This 
table is not currently cited in the text  

Objectives Evaluation criteria Reference 
Condition NER-focused Southern herd 

segment mngmnt Late season harvest 

Elk population Number wintering on 
NER 

 
   

Migratory segment – 
minimize harvest Number harvested 

 
   

Financial 
Average annual 
additional costs to 
agencies ($000) 

 
   

 Average annual private 
sector revenue ($000) 

 
   

Social Public and NGO support 
 

   

 
Recreational 
opportunities (additional 
visitor days) 

 
   

Cultural Altered archeological 
resources 
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Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Which actions should we carry over from the elk strategy table? Most of 
the actions identified were related to bison harvest in an effort to influence hunter access or 
success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies. 
  Strategy A Strategy B Strategy C 

Population management 
   No change 
   Within Wyoming Tribal translocation 
   Tribal harvest 
   Grand Teton NP harvest 
   Decrease cow license cost 
   Test and slaughter 
   Herd-wide fertility control 
   Increase NER hunter limits 
   Plow roads for north end access 
   Hunter access easements (north NER) 
   Parking lot origination 
   NER north end closure (encourage 

movement onto NER) 
   Allow over-snow vehicles on NER roads 
   Harvest during feeding operations 
   Hazing 
   No change 
   Allow bison in Gros Ventre 
   Haze from Grand Teton NP to open hunt 

areas 
   Habitat improvements 
   No change 
   Fire treatments on FS adjacent to Grand 

Teton NP 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Assess influence of commercial outfitters 
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on hunter success 

Enforcement 
   No change 
   Increase       

 
 
Population management— 
 
Hazing— 
 
Habitat improvements— 
 
Public education/outreach— 
 
Monitoring— 
 
Enforcement— 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
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Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
 
Jackson Elk Herd 
The JEH is currently within management objective (11,000 ± 10%), so it should be recognized 
that recent management actions have been successful. Harvest has been the primary action 
taken to reach objective, with antlerless harvest having the most influence on population 
trajectory. Identified alternative management actions can therefore be considered as those 
that could be employed if 1) the efficacy of harvest for controlling JEH population declines, or 2) 
a lower JEH objective was implemented. Alternative management actions identified for meeting 
the JEH elk population objective can be grouped into four categories, including 1) winter 
feeding management, 2) population management, 3) habitat improvements, and ) mitigating 
private lands conflicts (Table 8). Habitat improvements would be targeted at reaching JEH 
winter distribution objectives (Table 2), which would necessitate mitigation of private lands 
conflicts. Similar to the NER winter elk strategy table (Table 3), alternatives with 1) increasing 
public awareness of ‘natural’ levels of elk winter mortality, 2) monitoring and 3) enforcement 
were included after the meeting to allow proper accounting of costs associated with each 
management action strategy.   
 
Table 8. Jackson Elk Herd winter elk population strategy table for identifying alternative 
management action strategies.  
  Strategy A Strategy B Strategy C 

Winter feeding management 
   No change 
   Timing 
   Location 
   Winter mortality 
   Population management 
   No change 
   Antlerless harvest 
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Antlered harvest 
   Timing of seasons 
   Habitat improvements 
   No change 
   Fire treatments  
   Logging (fuels reduction)    

Grazing    
Restoration    
Winter range closures    

Private lands mitigation 
   No change 
   Hay/pasture depredation 

reimbursement 
   Public education/outreach 
   No change 
   Increase education and outreach 
   Monitoring 
   No change 
   Increase 
   Enforcement 
   No change 
   Increase       

 
Given that the JEH is currently within objective, constraints identified for the JEH need to be 
considered differently than those identified above. Constraints associated with either 
increasing (e.g., public safety – ungulate/vehicle collisions) or decreasing (public input – 
guide/outfitter lobby) the current objective were identified (Table 9). Greater than half (54%) of 
constraints identified were social, highlighting the high-profile nature of elk management in 
Jackson Hole.  
 
Table 9. Management constraints identified for the JEH population objective. 
Social constraints 

Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Winter mortality (social acceptance) 
Landuse change/development 
Guide/outfitter lobby 
Anti-feeding lobby 
Anti-hunting lobby 

Biological constraints 
Disease 
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Sage grouse winter habitat conflicts 
Grizzly bear conflicts (potential) 

Policy constraints 
Winter feeding is a Commission policy 
Forest Service permitting process 

Funding constraints 
Winter feeding costs 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 

Comment [WJ2]: Actually 5, but there are only 
4 in Steve’s figure that I stole. 

http://www.fws.gov/bisonandelkplan
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
 



4 
 

The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Co-mingling will increase as bison 
and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing 
bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation 

Comment [WJ3]: I don’t know about the 
bull:cow ratio in GTNP, or how best to include it 
here. To date it has been talked about very little. 

Comment [WJ4]: From Eric: I am hesitant to 
bring up the bull:cow ratio in GTNP.  It is yet 
another thing that some people will selectively latch 
onto as a reason to continue feeding, even though 
its relative importance is very low.  If GTNP brings it 
up in the review process, then I guess we will have 
to deal with it. 
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of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 
reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
 

Comment [WJ5]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ7]: Need to paraphrase. 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which were integral in development of the 
BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with landowners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 

Comment [WJ8]: Paragraph on the proposed 
changes, i.e., going from 300 lbs. per acre to 150 for 
3-6 years (unless a more immediate response is 
observed), and brief discussion of how the 
measurement of available forage will be modified 
(2-3 sentences covering a less biased approach; the 
original approach works fine for the current feeding 
program, but if we need to go beyond 0 lbs. per acre 
to see a response we run into issues, can’t have 
negative pounds per acre. Also will help to sample 
as close to the start of feeding as possible to reduce 
error associated with predicting when 300 lbs. acre 
is reached. The details will be provided in the 
monitoring section, so this can be brief and simply 
provide an outline of the proposed changes). I still 
like a pounds per acre criteria over a time-based 
criteria (i.e., 2 weeks after reaching 300 lbs. per 
acre) because the former is much more responsive 
to elk numbers and could delay the start of feeding 
more so than the latter as numbers of elk on the 
NER decline. The current termination of winter 
feeding criteria will be refined based on snowpack in 
native range adjacent to the NER (we discussed this 
briefly a while back – you thought some simple 
photo points in areas to the north could be an easy 
way to quantify percent open area and link to 
termination of feeding – please describe that with a 
sentence or two here). Criteria for the termination 
of winter feeding will be consistently applied during 
manipulation of initiation criteria. This assumes that 
when winter feeding ends is less influential in 
altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
 

Comment [CE9]: This still needs to be discussed 
with Steve K and cooperators.  Changing criteria to 
150 lbs. per acre is defensible and quantifiable but 
in my opinion is unlikely to result in significant 
response.  Changes the criteria to zero lbs. per acre 
might elicit an elk behavioral response, but leaves 
us no room for further action, and has horrible 
public relations optics.  I think that this is why Steve 
K. wanted the 2 week delay rather than the zero lbs. 
per acre criteria. 

Comment [CE10]: Alternatively we go the way 
that Steve K wants and end feeding about  1 week 
earlier than average.  This will have a significant 
effect on EFD and BFD, but will complicates our 
ability to evaluate the cause of any change in elk 
distribution that results from our management 
actions. 

Comment [WJ11]: Steve K. or Cris. 

Comment [WJ12]: Steve K. or Cris. 

Comment [WJ13]: Steve K. or Laurie. 

Comment [WJ14]: This seems redundant, and a 
bit out of place, but it may make it easier for the 
reader to go right to the heart of what this 
document is doing. It also gives us a place to 
explicitly state what we need to learn through 
management outcomes with this plan. 
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [CE15]: I like this addition 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ16]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ17]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ18]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ19]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ20]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
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estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
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questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
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and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
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the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
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*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

Winter 
Distribution 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
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include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
Winter Distribution Strategy 
The Winter Distribution strategy is based on altering distribution of elk using management 
actions centered primarily on the refuge. This strategy implements actions to make the refuge 
less attractive to wintering elk primarily through a less conservative winter feeding program 
and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the 
refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive 
(later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto 
the refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
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on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
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hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
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Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
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not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit 
increases.[this make the above discussion relevant] 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were d 
efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas 
of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have 
numerical objectives that can be used to trigger management actions based on assessment of 
those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack 
numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
 

Comment [WJ6]: Set a threshold value of 
conflict complaint increase for easing back initiation 
criteria? E.g., if reducing initiation criteria from 300 
to 150 lbs per acre available forage results in >100% 
increase in public conflict complaints in the Jackson 
Region change the next year to 200 lbs. acre as 
criterion. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER. If wolves are deterred by frequent presence of agency personnel 

Comment [KD8]: Seems like this explanation 
can be explained with more detail:   point out 
decreased elk calf and adult survival associated with 
northern portion of the herd, and the opposite for 
the portion near the Refuge (south GTNP)—a factor 
that interacts with “displacement” effect.  
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conducting feeding operations, feedgrounds may continue to attract elk due to lower predation 
risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
 

Comment [WJ9]: Need to paraphrase. 

Comment [KD10]: All good, but can we provide 
estimates of changes in elk numbers by herd 
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
 

Comment [KD11]: At this point, there is still no 
discussion (unless included above in response to my 
comment) of the relationship between calf survival  
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conditions of weather and other factors such as 
summer precip., etc. 
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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manipulation of initiation criteria. This assumes that 
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altering the behavioral response of elk than 
initiation of feeding, and eliminates confounding of 
behavioral response to initiation and termination 
criteria.  
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ24]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ25]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ26]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD27]: Need a citation here. 

Comment [KD28]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
 
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 

Formatted: Highlight

Comment [UFS29]: Here it is again.  What is 
this and what is its significance in management? 

Formatted: Highlight
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will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  



21 
 

3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
 
Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [KD30]: Monitor calf survival too, 
especially if they end up leaving the refuge?? 

Comment [KD31]: I am not under the 
impression that the data you need are difficult to 
obtain under any scenario of agency management. 

Comment [KD32]: Please articulate how the 
location/capture data from the elk relate to CWD 
questions of establishment, prevalence, incidence, 
and disease distribution. 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
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JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
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Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
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example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 



30 
 

therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
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require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 



35 
 

   
National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a six nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
 

Comment [WJ1]: Another sentence or two for a 
smoother transitions to reason BEMP planning was 
started. 
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, e.g., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002).But also overall, we expect winter mortality to increase as winter forage deficit 
increases.[this make the above discussion relevant] 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were d 
efined in the BEMP for several, but not all, of the criteria. Forage production on irrigated areas 
of the NER, desired herd sizes and ratios, and winter distribution of elk and bison each have 
numerical objectives that can be used to trigger management actions based on assessment of 
those criteria. Conversely, co-mingling mitigation, disease mitigation, and public support lack 
numerical objectives that would facilitate creating triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Bison-elk-cattle mingling will 
increase as bison and elk disperse from the NER looking for alternative forage resources. 
Similarly, dispersing bison and elk may end up in residential areas or on/near public roadways.  
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Effective mitigation of co-mingling will take a suite of tools (e.g., private lands easements, 
fencing, hazing) to be employed throughout the life of this plan. WGFD currently monitors 
wildlife damage claim reports for the Jackson Region; this information provides an important 
baseline and metric for quantifying potential increases in private lands conflicts moving 
forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER. If wolves are deterred by frequent presence of agency personnel 
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conducting feeding operations, feedgrounds may continue to attract elk due to lower predation 
risk than native range (citations; check Creel and Winnie 2005).  
 
The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which was integral in development of the BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with land owners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
 



16 
 

where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ22]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ23]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ24]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ25]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ26]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  

Comment [KD27]: Need a citation here. 

Comment [KD28]: OK, what are the differences 
in survival between fed and unfed calves;, i.e, give 
the reader an idea of what values of survival might 
actually be expected?  Also, on what period of time 
is the calculation of survival made?  12 months, or 
just over the period the calves are fed. 
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
 
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 

Formatted: Highlight

Comment [UFS29]: Here it is again.  What is 
this and what is its significance in management? 

Formatted: Highlight
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will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 
estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
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3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
 
Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
Trumpeter Swans Using the Visitor Center Ponds: I view this as the linchpin to evaluating the 
success of our activities on the refuge.  The number of cattails in these ponds and their effect 
on Jackson Hole tourism is also keeping me awake at night.  Estimated annual cost for 
monitoring:  $222,000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment [KD30]: Monitor calf survival too, 
especially if they end up leaving the refuge?? 

Comment [KD31]: I am not under the 
impression that the data you need are difficult to 
obtain under any scenario of agency management. 

Comment [KD32]: Please articulate how the 
location/capture data from the elk relate to CWD 
questions of establishment, prevalence, incidence, 
and disease distribution. 
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Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
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JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
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Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 
 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  
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Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
 
Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 



26 
 

example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 

*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
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year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  

 
 
Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
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supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

NER-
focused 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
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Late-season refuge hunt (Hunt Area 
77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  

Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
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therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
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early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
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approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 



33 
 

require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
 
Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 
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Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
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National Elk Refuge-Focused Strategy 
The NER-focused strategy is based on altering distribution of elk using management actions 
centered primarily on the refuge. This strategy implements actions to make the refuge less 
attractive to wintering elk primarily through a less conservative winter feeding program and 
initiation of a late-season hunt. This assumes that a proportion of elk that winter on the refuge 
can be conditioned to stay on adjacent winter range based on decreasing the incentive (later 
initiation of feeding) and increasing the disincentive (late season hunt) to moving onto the 
refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 
on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
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objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
 
Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
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No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 
hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
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Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 
Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  
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Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
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Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
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Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 

 
Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 
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2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
 

Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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INTRODUCTION 
 
Winter feeding of elk in Jackson Hole began in 1910 and was originally initiated to reduce 
winter mortality of elk and minimize depredation of ranchers’ hay. Today, the need for winter 
feeding of elk on the National Elk Refuge (NER) is a direct result of reduced access to significant 
parts of elk native winter range, loss of historic migration patterns, behavioral conditioning of 
elk to winter feeding, and the desire to maintain a population objective established in the 
context of supplemental feeding. Litigation in 1998 prompted cessation of bison hunting on 
NER due to insufficient environmental analysis.  As a result, a nine year planning effort was 
undertaken to address a suite of issues associated with inter-agency bison and elk management 
in the Jackson Hole area, culminating in 2007 with the Bison and Elk Management Plan (BEMP; 
USFWS 2007a, http://www.fws.gov/bisonandelkplan).    
 
The BEMP considered six alternatives for bison and elk management focused on four broad 
goals: 1) sustaining native habitat; 2) promoting sustainable populations; 3) maintaining 
population sizes; and 4) preventing spread of disease.  The selected alternative proposed to 1) 
maintain the Jackson Elk Herd (JEH) at the Wyoming Game and Fish Department’s (WGFD) 
,objective of 11,000 (± 10%), 2) establish a bison population objective of 500, 3) restore habitat 
on the NER and in Grand Teton National Park (NP), 4) continue hunting of bison and elk on the 
NER, 5) continue the elk reduction program in Grand Teton NP, 6) continue to vaccinate elk for 
brucellosis, and 7) develop an adaptive management plan for decreasing the need for 
supplemental feeding on the NER. The latter need, as articulated in the Sustainable Populations 
goal of the BEMP, provides the nexus for this Adaptive Management (AM) plan.   
 
The Sustainable Populations BEMP goal is to ‘contribute to elk and bison populations that are 
healthy and…at reduced risk from the adverse effect of non-endemic diseases’. The goal 
comprises four objectives, including the development of an AM plan to reduce reliance of elk 
and bison to winter feeding on the NER following a two-phased approach (Fig. 1). The first 
phase sets initial population objectives of 5,000 elk on winter feed at the NER and 500 bison in 
the Jackson Bison Herd (JBH). The second phase calls for elk populations that are adaptively 
managed to ‘achieve desired conditions, with animals relying predominantly on native habitat 
and cultivated forage’ (BEMP; USFWS 2007a).  
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Figure 1. Relationship of Adaptive Management Plan to the Bison and Elk Management Plan 
(USFWS 2007a) goals, objectives, phases, and consideration criteria for reducing the reliance of 
elk and bison to supplemental feed. 
 
The first phase objective of 5,000 elk was based on predictions of the Forage Accounting Model 
of Hobbs et al. (2003). Simulations indicated that ‘in average SWE [snow-water equivalent] 
winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find forage 
on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.’ The combined probability of experiencing average 
pre-winter precipitation and average winter SWE in the Jackson Hole area is XX%, based on 
[what time series of climate data from what station] (need to use Hobbs’ data sources for 
this). Therefore, based on Forage Accounting Model predictions, 5,000 elk could winter without 
supplemental feed on the NER without incurring a forage deficit during X of 10 years on 
average. To achieve the objective of wintering elk relying ‘predominantly on native habitat and 
cultivated forage’, i.e., feeding occurring less than five of 10 winters, elk would incur a forage 
deficit X of 10 years on average. It is important to note that elk use stored energy reserves 
during winter, so incurring a forage deficit does not imply an immediate threat (Hobbs 1989, 
Cook 2002). 
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The second phase desired conditions on the NER relate to six considerations (i.e., criteria) as 
management action triggers for ‘progressively transitioning from intensive supplemental winter 
feeding to greater reliance on free-standing forage’ (BEMP; USFWS 2007a). These criteria are: 
1) Level of forage production and availability on the National Elk Refuge, 2) Desired herd sizes 
and ratios, 3) Effective mitigation of bison-elk-cattle mingling (hereafter ‘comingling’) on private 
lands, 4) Winter distribution patterns of elk and bison, 5) Prevalence of brucellosis, chronic 
wasting disease, and other wildlife diseases, and 6) Public support. Explicit values that can be 
used as management triggers were defined in the BEMP for several, but not all, of the criteria. 
Forage production on irrigated areas of the NER, desired herd sizes and ratios, and winter 
distribution of elk and bison each have numerical objectives that can be used to trigger 
management actions based on assessment of those criteria. Conversely, co-mingling mitigation, 
disease mitigation, and public support lack numerical objectives that would facilitate creating 
triggers for management. 
 
Two of the four criteria with explicit numerical objectives defined in the BEMP are currently 
being met. The NER is meeting or exceeding forage production objectives, and the JEH is within 
population objective. Current harvest rates have been successful in incrementally reducing the 
Jackson Bison Herd, making achievement of that objective likely given current management 
strategies. However, winter distribution of the JEH is not at objective, and distributional trends 
have resulted in being farther from the objective now than at the completion of the BEMP. A 
greater proportion of the JEH currently winter on the NER than when the BEMP planning 
process began in 2000.  
 
Elk winter distribution 
Winter distribution is inseparable from either bison-elk-cattle mingling or disease prevalence 
criteria, with feeding ameliorating the former and exacerbating the latter. Winter feeding 
minimizes co-mingling issues by concentrating elk and bison on publicly managed feedgrounds, 
minimizing the number of elk and bison on private lands adjacent to the NER. Conversely, 
concentrating elk on feedgrounds results in higher rates of endemic disease transmission 
(Murie 1951, Franson and Smith 1988, Samuel et al. 1991, Herriges et al. 1992, Smith and Roffe 
1997), greater potential for amplification of prevalence of non-endemic diseases (e.g., chronic 
wasting disease [CWD]; Williams et al. 2002, Miller et al. 2004, Monello et al. 2014), and creates 
relatively unique disease issues for wild ungulates such as hoof rot (USFWS unpubl. data).  
 
Management actions intended to distribute wintering bison and elk to meet BEMP objectives 
may initially result in an increase in private lands conflicts. Co-mingling will increase as bison 
and elk disperse from the NER looking for alternative forage resources. Similarly, dispersing 
bison and elk may end up in residential areas or on/near public roadways.  Effective mitigation 
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of co-mingling will take a suite of tools (e.g., private lands easements, fencing, hazing) to be 
employed throughout the life of this plan. WGFD currently monitors wildlife damage claim 
reports for the Jackson Region; this information provides an important baseline and metric for 
quantifying potential increases in private lands conflicts moving forward. 
 
The efficacy of reducing disease threat by achieving elk winter distribution objectives is disease-
specific and varies due to the scale and time dependence of elk density on the NER versus 
native winter range.  Assuming 7,500 wintering elk on the NER, estimated elk density is 77 elk 
per km2 for the entire refuge,  370 elk per km2 for the 5,000 acre supplemental feeding area, 
and 4,630 elk per km2 for the 400 acre area on which elk are fed within any given day (USFWS, 
unpubl. data). For comparison, cow elk had a 0.08 (95% BCI=0.05, 0.12) annual incidence of 
CWD at an estimated 15-110 elk km-2 on native winter range in Rocky Mountain NP.  We 
anticipate lower average elk densities in the JEH associated with AM plan implementation 
resulting from decreased elk use of feedgrounds and increased use of native winter range, but 
predicting the magnitude of disease transmission and prevalence reduction resulting from this 
change in elk distribution is difficult and disease-specific.   
 
Supplemental feeding is a primary driver of the proportion of the JEH that winter on the NER. 
However, other factors such as weather, forage availability, predators, hunting, and migratory 
behavior also influence this metric (Fig. 2). At the completion of the BEMP it was believed that 
achieving the JEH population objective would be the primary means to reaching the phase 1 
objective of 5,000 elk wintering on the NER. However, the proportion of the JEH that winter on 
the NER has increased, not decreased, since completion of the BEMP and achievement of the 
JEH population objective. The increase in the proportion of the JEH wintering on the NER also 
occurred concurrent with a relatively constant initiation criterion for winter feeding and high 
harvest pressure on the NER. It is therefore likely that factors other than winter feeding and 
harvest are contributing to the recent increase in the proportion of JEH elk wintering on the 
NER. 
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Figure 2. Influence diagram depicting factors (including management actions) influencing 
outcomes identified in the Bison and Elk Management Plan (BEMP; USFWS 2007a). Gray 
hexagons represent outcomes, rectangles represent management actions, rounded rectangles 
represent factors with numerical objectives, and ovals represent factors outside of 
management control. Bolded polygons and arrows represent outcomes and factors limited to 
the National Elk Refuge (NER). Available standing forage on the NER (dashed rectangle) is the 
BEMP criteria with a defined threshold to trigger initiation of supplemental winter feeding. 
 
Several hypotheses have been posited for the observed increase in the proportion of the JEH 
currently wintering on the NER, including increased wolf presence on native range and an 
increasing segment of short-distance migratory elk in the JEH. Elk wintering on native range 
may have been displaced as the wolf population reintroduced into Yellowstone NP increased in 
abundance and their range expanded. Most native winter range of the JEH is north of the NER 
and south of Yellowstone NP. As predation pressure increased on more northerly winter range, 
elk moving to areas of lower predation risk likely moved south and encountered feeding 
operations at the NER.  
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The JEH comprises both short-distance and long-distance migratory elk segments. Short-
distance migratory (SDM) elk summer within 8–10 km west and northwest of the NER, winter 
predominantly on the NER, and migrate relatively late to winter range relative to long-distance 
migratory (LDM) elk (Cole et al. 2015). From 1978 to 2012 the proportion of the JEH comprising 
SDM elk increased from ≈1% to 41%, with the increase correlated with greater calf:cow ratios in 
SDM elk segments than LDM elk segments (Cole et al. 2015). The proportion of SDM elk in the 
JEH has simultaneously increased with the increasing proportion of the JEH that winter on the 
NER, leading to the hypothesis that the recent increase in the proportion of the JEH on the NER 
during winter is largely attributable to growth of the SDM elk segment. 
 
The relationship between the observed increase in proportional winter use of the NER by 
wintering JEH elk and harvest pressure is less clear. “In recent years, hunting seasons have been 
designed to protect long-distance migratory (LDM) elk while increasing harvest of SDM elk. 
Since 2012, no limited quota any-elk licenses have been offered in the hunt areas that focused 
hunting pressure on LDM.  Hunter numbers since 2012 (2012–2014) averaged 2,985 hunters.  
Although hunting seasons and quotas have become more conservative for the areas where 
LDM are more vulnerable, the hunt units for the SDM have been liberalized through the 
addition of license types and extending season lengths to the end of January (Hunt Area 78)” 
(Cole et al 2015).  Despite these efforts to modify harvest pressure, the proportion of the JEH 
wintering in NER has increased significantly since 2000.  
 
Elk calf winter survival and forage deficits 
Elk calves are disproportionately susceptible to winter mortality compared to older elk age 
classes (citations), although factors that influence calf survival are not unique to this age class 
(Fig. 3).  Calves have lower body fat reserves than adults at winter onset, which makes them 
more susceptible to limited forage supplies and starvation-related mortality.  Lower surface 
area to volume ratio associated with smaller body size also facilitates heat loss and necessitates 
greater energy expenditures to maintain body temperature relative to adults.  Inexperience can 
make elk calves more susceptible to predation by wolves and mountain lions.  Weakened 
condition associated with nutritional stress can also increase susceptibility to predation, 
infectious diseases and parasitism (citations).   
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Figure 3. Influence diagram depicting factors (including management actions) influencing bison 
and elk fed days on the National Elk Refuge (see text for description) and winter calf elk 
survival. Gray hexagons represent outcomes, rectangles represent management actions, 
rounded rectangles represent factors with numerical objectives, and ovals represent factors 
outside of management control. Bolded polygons and arrows represent outcomes and factors 
limited to the National Elk Refuge (NER). Available standing forage on the NER (dashed 
rectangle) is the BEMP criteria with a defined threshold to trigger initiation of supplemental 
winter feeding. 
 
Winter survival of calf elk is higher in feedground areas than on native winter range (Smith and 
Anderson 1998, Hobbs et al. 2003). The public has become accustomed to higher winter calf 
survival on the NER, and respond negatively during winters when survival is noticeably reduced 
(E. Cole, pers. comm.). While not explicitly defined as a desirable outcome in the BEMP, the 
Over-Winter Mortality Model of Hobbs et al. (2003) made predictions regarding elk mortality as 
a function of forage deficits.  For example, the model predicted 4% calf mortality during an 
average winter with JEH population of 6,000 and 42% calf mortality during a severe winter with 
18,000 elk in the JEH. Conversely, adult cow mortality ranged from 1% to 25% in the same 
scenarios. Making adjustments to the criterion used to initiation winter feeding will therefore 
likely disproportionately affect calf survival, making it an important demographic rate to 
monitor to help minimize unacceptable declines in elk calf winter survival while progressively 
transitioning bison and elk from intensive supplemental feeding. Moreover, it provides a means 
of validating models from Hobbs et al. (2003), which were integral in development of the 
BEMP.  
 
Adaptive Management Plan Approach  
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The AM approach considers management as an ecological experiment, incorporating learning 
as part of management to reduce existing uncertainties regarding how the system responds to 
management actions (Macnab 1983, Walters 1986, Nichols and Williams 2006). Conflicting 
ideas of system dynamics can be formalized as competing models and tested through 
implementation of management actions designed as hypothesis tests (citation from AHM). 
Conversely, if a system is relatively well understood, the AM process may include a single model 
with management experiments intended to increase understanding of known primary system 
drivers. For example, winter feeding is believed to be a primary determinant of elk distribution 
in the Jackson Hole area, but considerable uncertainty exists regarding how elk behavior, and 
resultantly winter distribution, will respond to changes to winter feeding on the NER.  
 
This AM plan acknowledges conditions identified within the BEMP relevant to this plan that are 
already being met, i.e., forage production on the NER and JEH population, and does not address 
them further. Similarly, current bison harvest management is likely to achieve the bison 
population objective in the near future, and therefore is also not considered further.  The focus 
of this AM plan is altering the winter distribution of elk to minimize disease threat currently 
associated with winter feeding. This will result in progressively transitioning elk and bison from 
winter feed on the NER to being predominantly reliant on free-standing forage (USFWS 2007a). 
Considerable uncertainty exists regarding the timing of that transition, with conflicting 
objectives of minimizing bison-elk-cattle mingling on private lands, minimizing publicly 
unacceptable elk winter mortality events, and achieving winter distribution objectives to 
minimize threat of non-endemic diseases. 
 
AM Plan Scale  
 
Elk have been fed all but nine winters on the NER since 1912, and bison have been fed there 
since 1980.  As a result, elk and bison have been conditioned to seek supplemental food on the 
NER, even when natural forage may be available. Considerable uncertainty exists regarding how 
to modify this behavior on both temporal and spatial scales. Elk demonstrate high fidelity to 
winter range (Smith and Robbins 1994) and are relatively long-lived (Houston 1982). For 
example, based on current estimates of annual JEH cow elk survival, nearly 40% of individuals 
alive in a given winter would be alive five years later (Cole et al. 2015). This results in 
generational time scales necessary for implementation of management actions and monitoring 
of response to those actions. To account for the expected lag in behavioral response to changes 
in winter feeding it is believed that those changes need to occur during 3–6 year treatment 
blocks (i.e., conduct 3–6 years of winter feeding with the same initiation criteria). More 
immediate progress toward ‘progressively transitioning from intensive supplemental winter 
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feeding to greater reliance on free-standing forage’ will be quantified based on the number of 
elk-fed and bison-fed days (EFD and BFD; see description below).   

It is assumed individuals that have learned to rely on supplemental feed will be relatively 
tolerant of proposed changes to winter feeding. If this assumption is correct, changes to winter 
feeding will incrementally reduce the proportion of individuals in the JEH wintering on the NER 
by two primary mechanisms. First, an unknown proportion of adults will disperse from the NER 
in response to changes to winter feeding. This scenario provides the greatest potential for 
conflict as animals move off of the NER onto adjacent private lands in search of forage. Second, 
the proportion of individuals that learn to rely on winter feeding will be reduced. For example, 
shorter feed seasons will decrease the probability that calves will encounter, and learn to 
expect, winter feed on the NER. Over time this will lead to a greater percentage of elk utilizing 
native winter range instead of NER feedgrounds.  

This plan is implementing the Winter Distribution management strategy, which includes 
primary management actions that will occur both on and near the NER (e.g., NER winter 
feeding changes and private lands co-mingling mitigation). The spatial focus of individual 
actions will therefore vary from the NER, Grand Teton NP, Bridger-Teton National Forest (NF), 
and on non-federal lands in collaboration with landowners and WGFD.  
 
Management Actions 
 
Alternative management actions were identified during meetings held at the NER in 2013 and 
2014 with NER, Grand Teton NP, WGFD, and Bridger-Teton NF representatives. Actions were 
grouped into management strategies, i.e., collections of actions that form complete and 
comparable alternatives (Gregory et al. 2012). A summary of management actions and 
strategies is provided in Appendix I. 
 
A diverse suite of potential management actions were considered and three primary strategies 
were created (Appendix I). The Winter Distribution strategy was selected for implementation 
within an AM framework because it was most consistent with the intent of the BEMP and the 
emphasis on winter feeding as a driver of winter elk distribution. This includes 1) alteration to 
the winter feeding initiation criteria, 2) continuation of late-season elk and bison hunts on NER, 
3) increased private lands work to mitigate co-mingling, and 4) increased public outreach. 
 
Winter feeding criteria— 
Current feeding initiation criteria are based on monitoring available forage at key index sites. 
When average available forage declines below 300 lbs. per acre at key index sites, biologists 
have recommended to NER and WGFD managers that feeding should be initiated.  Key index 
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sites are not randomly selected, but instead represent areas with the highest quality forage, 
which are heavily used by elk.  Future monitoring will include key index sites to facilitate 
comparison with past data collection, but will add additional spatially-balanced random sites 
stratified by plant community type to sample available forage in an unbiased manner.   The 
feeding initiation threshold will be changed from 300 lbs. per acre to 150 lbs. per acre.  We 
estimate that this will result in an average delay of X days in supplemental feeding initiation 
date at current NER elk and bison population levels.  
 
Current feeding termination criteria are subjective.  Typically the last day of supplemental 
feeding occurs within one week of the first day that snow pack reaches zero at the NER 
Headquarters snow monitoring site.  Monitoring will be enhanced to better quantify feeding 
cessation date including the use of photo points to quantify percent snow versus bare ground 
on NER and southern GTNP, but average feeding cessation date will remain unchanged in the 
implementation of the AM plan. 
 
Late-season elk and bison hunts— 
Brief paragraph on current late season hunt management and any changes that may occur. I 
thought there wasn’t much more that could be done on this front, so above stated there 
wouldn’t be meaningful changes – if that is not the case need to correct that.   
 
Private lands co-mingling mitigation— 
Brief paragraph on proposed efforts to mitigate co-mingling – may be some text below useful 
for this. We need to make sure the co-mingling mitigation tools are articulated and 
implementable; this can be started as soon as possible so that when we start adjusting feeding 
to change elk distribution we are a bit ahead of the game.  
  
 
Public outreach— 
Brief paragraph on proposed PO efforts – may be some text below useful for this. Should also 
include the public conflict monitoring as our means to track this (same for private lands 
mitigation?). 
 
OBJECTIVES 
 
This adaptive management plan is a step down plan of the Bison and Elk Management Plan 
(USFWS 2007a), utilizing National Environmental Protection Act (NEPA) approved objectives 
from the BEMP. BEMP objectives relevant to this plan are:  
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“By year one, develop a structured framework, in collaboration with the Wyoming Game 
and Fish Department, of adaptive management criteria and actions for transitioning 
from intensive supplemental winter feeding of bison and elk herds to greater reliance on 
natural forage on the refuge. Establish objective criteria for when supplemental feeding 
will begin and end in years when needed on the refuge.” 
 
“Implement a phased approach to reducing the number of animals on feed while 
achieving the state’s population objectives. The first phase objective will be to reduce the 
number of elk on feed on the National Elk Refuge to approximately 5,000 and achieve a 
target population of approximately 500 bison. The second phase objective will be to 
adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).”  

 
The adaptive management process provides a framework for learning from management 
outcomes, i.e., learning is an objective of implementing adaptive management (DOI AM 
citation?). Therefore, the AM plan has additional objectives for increasing understanding of the 
relationship 1) between the timing of winter feeding initiation and elk winter distribution, and 
2) calf winter survival and per capita available forage at initiation of winter feeding. The latter 
provides an indirect validation of the Hobbs et al. (2003) models and simulations that provided 
initial estimates of the number of elk the NER could support during winter without incurring 
forage deficits.   
 
MODELS OF SYSTEM DYNAMICS 
 
Population of Interest 
A succinct and precise definition of the populations of interest is essential for developing 
models of system dynamics and appropriate monitoring, and determining if objectives are 
being met. Bison and elk populations of interest differ slightly in definition as stated in the 
BEMP objectives. The bison objective is for the post-hunt population within the Jackson Hole 
area (the Jackson Bison Herd [JBH]), inclusive of the NER. Conversely, the elk population 
objective for the NER is specific to the number of animals on feed at the refuge, and is a sub-
objective within the broader Jackson Elk Herd (JEH) (Fig. 4) post-hunt objective set by the 
Wyoming Game and Fish Commission (a governor-appointed policy-making board). Elk herd 
unit boundaries are determined by the WGFD and represent population boundaries where 
there is an estimated annual interchange with surrounding herds of <10% (Emmerich et al. 
2007).  Approximately 65% of the JEH winters on the NER based on February classification 
counts (see below for definition of classification counts; USFWS & WGFD unpubl. data). The 

Comment [CE21]: I like this addition 
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Jackson bison herd primarily winters on the NER (~90%), but range much further during the rest 
of the year (USFWS & WGFD unpubl. data) (Fig. 4).  
 
Determining if the BEMP population objectives are being met requires periodic estimates of the 
populations of interest. There are two components to the population objectives that need to be 
considered — where animals are and when they are there.  The BEMP bison population 
objective is the same for the JBH as it is for the NER, i.e., there is not a sub-objective specific to 
the NER as there is for elk. Moreover, the bison population objective is less temporally specific 
than that for elk, the former being an annual post-hunt population objective and the latter 
being defined based on the number of animals on feed. This aspect of the elk objective 
increases the difficulty in estimating the population of interest due to movements of animals 
into and out of feedgrounds during winter feeding. More importantly, the amount of time elk 
are on feed varies among years.   
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Figure 4. Jackson Elk Herd unit boundary, including the National Elk Refuge and Grand Teton 
and Yellowstone National Parks. INCLUDE BISON RANGE IN THIS FIGURE. 
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While not explicitly stated, the BEMP assumes annual classification counts would be used to 
determine if population objectives were being met, i.e., as a proxy for the number of elk on 
feed at the NER. Classification counts are a coordinated census of the JBH and JEH, 
collaboratively undertaken during early February by WGFD and the NER. These counts are 
undertaken during a single survey period and do not necessarily represent either peak or 
cumulative abundance (i.e., the greatest number of animals present on a single day during a 
winter, or the sum total of animals present throughout a winter, respectively) of bison or elk on 
feed. Elk and bison are enumerated by age and sex classes, providing population class structure 
information as well as overall abundance. A 5-10% difference typically exists between the 
classification count estimate and the daily number of elk on feed during peak abundance. Peak 
elk abundance on the NER during 2007–2013 occurred late February through the first week of 
March (USFWS unpublish. data) (Fig. 5). Proposed changes to winter feeding that would result 
in a later initiation of feeding could increase the difference between when the classification 
count is conducted and peak numbers of elk on feed. Proposed changes could also result in 
initiation of feeding on the NER after the classification count has been completed in some 
years. Lastly, the classification count may be replaced in the near future by survey (i.e., not a 
census) methodology used elsewhere in the state by WGFD for estimating elk abundance. The 
new survey methodology may not provide suitable NER-specific estimates of elk abundance for 
determining if NER population objectives are being met.  
 
Beyond logistical or methodological considerations, a single elk population estimate in time 
would not adequately capture the dynamic nature of elk abundance in relation to winter 
feeding on the NER. For example, 5000 elk on winter feed (the current BEMP Phase 1 objective) 
for three months would likely have a greater impact on NER habitats than 5000 elk on feed for 
a single month. The BEMP Phase 1 elk population objective is not defined by time, leaving it 
open for interpretation whether the objective was intended as a mean number of animals fed 
during a winter, a maximum number fed, or a cumulative number fed. To address this issue 
while staying within the implied intent of the BEMP, we chose elk-fed days (EFD; the cumulative 
number of elk fed during a feeding season) for determining if the elk population objective is 
being met. This number combines both the spatial and temporal aspect of animals on the NER, 
providing better accounting of potential effects than a single classification count. It is also 
believed that this is more consistent with winter carrying-capacity projections estimated in 
Hobbs et al. (2003). The Phase I objective of 5000 elk on feed is defined relative to elk-fed days 
as  
 

𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑑𝑑 ∗ 5000 elk, 
 

Comment [SK22]: Can the AM adapt or be 
designed to adapt with these potential changes 
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where d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time 
span was selected to maintain consistency with the data used in developing the BEMP. The 
benchmark historical value is then 320,000 EFD. Bison-fed days (BFD) can similarly be calculated 
as 31,500 BFD for bison using d = 63 days (SD = 22) and the bison population objective of 500 
animals. This latter value provides an important historical perspective on winter feeding of 
bison and can assist in determining efficacy of management actions toward accomplishing the 
bison objective; post-hunt bison abundance will be the definitive number used for determining 
if the bison population objective is being met.   

 
Figure 5. Mean daily elk abundance on the National Elk Refuge during winter feeding, 2007–
2013. Data are from feedline counts for calendar dates where feeding occurred during all 
years, i.e., February 12th (calendar date 43) through March 21st (calendar date 80). Counts 
were conducted from feeding equipment.   
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Models 
Models provide a simplified representation of the biological system being managed.  
Adaptive management uses models of the managed system to link the objective response (e.g., 
elk winter distribution) to changes in the system resulting from management actions (e.g., 
altered initiation of winter feeding).  
 
Paragraph on sources of error if needed? Should include process error in calf survival model. 
 
Elk winter distribution model 
The proportion of the JEH that winter on the NER will be linked to factors hypothesized to 
influence elk winter distribution (Fig. 2) using a generalized linear mixed effects model (GLMM). 
A GLMM can account for a proportional response variable (i.e., constrained to the interval 0–1) 
using a log link and binomially-distributed errors. A GLMM also includes fixed and random 
effects, with the latter capturing residual model variance otherwise not explained by fixed 
effects. Year will be including as a random effect, providing several benefits. First, we don’t 
assume years are independent and comprise all of the factor levels of interest. Instead, the 
effect of year is treated as a random variable, with individual year effects realizations of that 
distribution. This allows inference to non-sampled factor levels, i.e. years, by estimating a latent 
population-level proportion of elk expected to winter on the NER regardless of fixed effect 
influences. Thus, the random year effect can be considered a latent variable describing elk 
behavior manifested as observed winter distribution. Second, because year effects are not 
treated as independent, estimated effects of year on the proportion of JEH elk wintering on the 
NER are dependent on all factor levels, leading to greater precision when estimating individual 
year effects (Kéry 2010).  
 
The full GLMM incorporating fixed effects for each factor identified as influencing elk winter 
distribution (Fig. 2) is: 
 

𝑃𝑃𝑡𝑡 = 𝛽𝛽0(𝑡𝑡) + 𝛽𝛽1 ∗ 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡 + 𝛽𝛽2 ∗ 𝑆𝑆𝐸𝐸𝑆𝑆𝑡𝑡 + 𝛽𝛽3 ∗ 𝑊𝑊𝑃𝑃𝑡𝑡 + 𝛽𝛽4 ∗ 𝐺𝐺𝑆𝑆𝑃𝑃𝑡𝑡 + 𝛽𝛽5 ∗ 𝑆𝑆𝑊𝑊𝐸𝐸𝑡𝑡 + 𝜀𝜀𝑡𝑡 
 
where the random intercept and residual model variance are 
 

𝐵𝐵0(𝑡𝑡)~𝑁𝑁(𝜇𝜇𝛽𝛽0 ,𝜎𝜎𝛽𝛽0
2 ), and 

 
𝜀𝜀𝑡𝑡~𝑁𝑁(0,𝜎𝜎2), respectively.  

 

Comment [WJ23]: I’m not comfortable with this 
interpretation yet and need to think about it some 
more.  

Comment [WJ24]: This doesn’t currently have a 
term for hunting, although our conceptual model 
above does. Need to decide if we want to include or 
exclude here. 
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Fixed effects include 1) per capita available forage at initiation of winter feeding (AFI) , 2) 
proportion of the JEH that are short-distance migrants (SDM), 3) number of wolf packs present 
on JEH native winter range (WP), 4) growing season (May–August) precipitation for the 
Wyoming Snake Drainage climate division (GSP; a proxy for available forage on native winter 
range), and 5) snow water equivalent on 1 January at Thumb Divide (SWE; a proxy for early 
winter severity).  
 
Elk calf winter survival and forage deficits 
The Forage Accounting Model of Hobbs et al. (2003) has as an output weekly available forage 
biomass for the NER (sum of predictions for 30 × 30 m cells). These predictions account for 
snow conditions using a proxy of SWE and decrement total available biomass by 35% to account 
for unpalatable plants within the total estimate.  
 
While calf survival is a function of multiple factors (Fig. 3), the primary management action 
influencing calf survival is supplemental winter feeding. Current winter feeding initiation 
criteria lead to calf survival generally higher than in unfed populations. Proposed feeding 
initiation criteria will result in later initiation of supplemental feed, which will be most 
influential to calf survival. There is currently little understanding regarding the relationship 
between initiation of winter feeding and calf survival, except that current feeding initiation 
criteria result in high calf survival. We believe a threshold level of available forage at initiation 
of winter feeding exists such that winter calf survival reaches an asymptote. Below this 
threshold, calf survival is hypothesized to decline quickly with reductions in available forage at 
winter feeding initiation. Available forage at the initiation of winter feeding will be related to on 
elk calf winter survival using a saturating function (i.e., Holling type-II functional response; Fig. 
6) by  
 

𝑆𝑆𝑡𝑡 =
𝑎𝑎𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡
𝑏𝑏 + 𝐴𝐴𝐸𝐸𝐴𝐴𝑡𝑡

. 

 
The parameters a and b determine how calf survival is related to available forage. Maximum 
calf survival is a, and b represents the value of available forage to an individual when survival is 
50% of a (Hilborn and Mangel 1997).  

Comment [WJ25]: Will need a more formal 
explanation of these variables and how they will be 
collected. May fit best in the monitoring section. 

Comment [WJ26]: If we use Hobbs’ model for 
predicting available forage these may be redundant. 

Comment [WJ27]: Put in winter feeding 
initiation paragraph above? Then note where more 
samples are necessary to improve the precision of 
the estimates. Need to run this model from 2007 
forward to see where, on average, feeding was 
initiated so we can make treatment adjustments as 
necessary. This would also allow us to look at the 
relationship between key index sites estimates and 
Hobbs’ predictions. Need to consider validating 
Hobbs’ model with field sampling Eric is currently 
designing to see if we can use the Hobbs model 
moving forward. This would take some time with 
stripping the Hobbs model down to our needs, 
identifying data sources, and developing a workflow 
process so weekly estimates of available forage can 
be calculated. Would only be able to use snow data 
from SNOTEL sites that have data available online, 
which shouldn’t be too much of a problem.  
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Figure 6. Hypothesized relationship between winter survival of elk calves and per capita 
available forage at initiation of winter feeding on the National Elk Refuge.  
 
Although this approach doesn’t capture forage deficits per se, it does provide a potentially 
sensitive proxy for this concept. It is assumed that a forage deficit for calves would occur at a 
point on the curve of the relationship between calf survival and available forage at initiation of 
supplemental feeding. Modeling the response of winter calf elk survival to changes in feeding 
initiation criteria facilitates our ability to maximize the influence of feeding initiation criteria on 
winter distribution while minimizing the likelihood of a large mortality event.   
 
MONITORING 
 
Feeding Initiation Monitoring:   Using existing ocular estimate methods with 10 sub samples 
per monitoring sites to determine average available forage (lbs. per acre).  Additional observers 
will be added to train people other than Eric Cole on methods and develop error estimates. 
Additional monitoring sites will be added to increase sample size, increase precision of 



20 
 

estimated available forage, and represent the entire south end of NER stratified by plant 
community type.  Sampling will be weekly starting in late December and continuing until 
feeding is initiated (or perhaps for some time after feeding is initiated).  The Hobbs forage 
accounting model will be run concurrent with field data collection, and field data will be used 
for model validation.  Developing a relationship between field measurements and Hobbs model 
methods might lead to reliance on modeling techniques rather than field data collection to 
estimate available forage in future years. 
 
Proportion of Elk Wintering on NER: NER and WGFD annual elk classification count trend data 
will typically collected in February each year will continue to be the way that we measure the 
proportion of elk wintering on NER relative to the rest of the JEH. 
 
EFD and BFD: I assume derived from daily feedground estimates for each species cumulatively 
added across the number of days fed.  Alternatively average of daily animals on feed multiplied 
by the total number of days.  Alternatively classification count data for NER multiplied by total 
number of days fed.   Precision of daily elk and bison estimates could be improved by using 
multiple observers several times per year or possibly conducting classification count like counts 
multiple times per year where only totals were obtained.  
 
Elk Winter Mortality Monitoring: Current census of all elk winter mortalities on NER will 
continue (comparable data collection back to 1981).  Calf mortality is key variable of interest, 
but total, calf, adult cow, mature bull, and spike bull age class mortality will continue to be 
monitored as well.  Potential criticism is that if we anticipate movement of elk off NER as a 
result of changes to the feed program but only monitor elk mortality on NER, then we are not 
accounting for the effects of management actions on elk mortality.  Costs are minmal and 
associated with in kind NER staff levels unless sampling were to be expanded off NER in which 
case costs would increase. 
 
Elk Collaring: 30-40 adult cow elk will be collared on NER feedgrounds during February-March 
2016.  Elk will be collared with Telonics Irridium GPS collars.  Approximate costs per collar 
including drop off mechanism and Iridium subscription $2,600 per collar. We will likely forgo 
VHF beacons on collars to avoid red tape associated with frequncey approval and extend collar 
life.  Anticipated collar life 2-3 years. Approximately 10 additional elk per year in subsequent 
years will be captured to maintain 30-40 elk in the sample.  GPS collar data will be used to: 
1)Determine the summer range proportions of elk that winter on NER. 2) Evaluate elk 
behavioral response to changes in the feeding program ie when and where do elk leave NER.  
3)Capture efforts will facilitate collection of important ancillary biological information 
(brucellosis seroprevalence, pregnancy rate, DNA samples, etc.) 
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Wolves: Given potential importance as a covariate, estimates of total wolf numbers and the 
total number of wolf packs in the JEH unit will continue to be important.  Jurisdiction of 
monitoring data remains in flux due to litigation. 
 
Disease: Given ‘healthy- elk goal. Continued CWD monitoring in the JEH is warranted.  Current 
baseline brucellosis seroprevelance for elk the winter in NER is needed.  This would be 
facilitated by large scale elk capture in 2016 to deploy GPS collars.  Costs to continue current 
level of CWD surveillance in the JEH is approximately $32,000 per year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Need to articulate that the primary issue to be addressed with this plan is how to alter elk 
behavior so that the desired winter distribution is achieved. Only once that is done can the 
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questions regarding what number of elk the NER can support while achieving habitat 
objectives be visited. Already at JEH objective, and nearing JBH objective.  
 
The bison population objective of 500 animals post-hunting season was determined based 
largely on maintaining genetic heterozygosity while minimizing other conflicts (USFWS 2007a). 
Unlike the second phase elk objective, the bison objective is independent of additional criteria 
defined as desired conditions.  
 
 

APPENDIX I 
 
Development of Alternative Management Actions and Strategies 
Alternative management actions were identified during a meeting of stakeholders at the NER 
22 May 2013. Alternative actions, and constraints, were developed for the NER winter elk 
population and the JBH. A series of further meetings (25 July, 20 August, 12 September, 23 
October, and 13 November 2013, and 22 January, 24 February, and 7 April 2014) were held to 
create management strategies, i.e., collections of actions that form complete and comparable 
alternatives (Gregory et al. 2012).  
 
Reference case—It is helpful to identify a reference alternative that captures the recent and 
ongoing management actions that have led to the current state of the system for comparing 
with new alternatives that are developed. Ongoing management actions include winter feeding, 
irrigation, harvest, and hazing.  
 
Big game population objectives in Wyoming are evaluated and updated at least every five 
years. Objectives represent the preferred number of animals during winter within a herd unit 
(e.g., the Jackson Elk Herd) and are determined based upon multiple factors, including 1) 
available habitat to support the defined population, 2) hunting access, and 3) tolerance for 
wildlife on private lands by landowners (Tassell et al. 1995). Public input on proposed 
population objectives is obtained during public hearings. After the hearings the proposed 
population objectives are sent to the Wyoming Game and Fish Commission for review and 
approval. The NER, GTNP, and Bridger-Teton National Forest (BTNF) have participated in WGFD 
big game population objective review and revision processes in the past for both the JEH and 
JBH. These federal agencies will continue to participate in objective setting for the JEH and JBH 
populations. 
 
The current JEH winter feeding program includes two groups of feedgrounds – one on, and 
managed by, the NER, and the second managed by WGFD. The latter are the Alkali, Fish Creek, 
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and Patrol Cabin feedgrounds, collectively known as the Gros Ventre feedgrounds, located on 
BTNF lands. Initiation of feeding is currently conservative, i.e., has the primary objectives of 
minimizing elk 1) winter mortality of the most susceptible group, calves, and 2) comingling 
issues with cattle on adjacent private lands. Winter feeding begins when available forage 
reaches approximately 300 lbs acre-1 at key index sites. Available winter forage for elk and bison 
on the NER is largely determined by snow conditions, rate of forage consumption during fall 
and winter, and biomass of forage produced during the previous growing season.  
 
Forage biomass (metric tons) is correlated with the amount of precipitation (mm) during May–
August (𝛽𝛽𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 50.31, R2 = 0.91; 1995 and 1998–2006, NER unpubl. data), and secondarily 
affected by the number of irrigated acres.  Refuge-wide herbaceous forage production 
averaged 14,387 (SD = 4125) tons during 1998–2013, and in recent years irrigation of 
approximately 3,600 acres has increased forage production by approximately 10% compared to 
what would have been produced with precipitation alone. Estimation of forage biomass is done 
annually based on sampling at index sites. Index sites are selected subjectively each year based 
on presence of vegetation highly palatable to elk such as naturally sub-irrigated wet meadows, 
irrigated areas with significant green vegetation, and in years with adequate late summer/early 
fall precipitation, native dry grassland plant communities with basal green up.  
 
During 1995–2013, mean initiation of winter feeding on the NER was 28 January, ranging from 
30 December to 28 February. Mean termination of winter feeding during this same period was 
3 April, ranging from 20 March to 20 April. Initiation and termination dates vary widely based 
on winter conditions. Excluding years in which feeding did not occur, mean initiation and 
termination dates for winter feeding during 1976–2013 at the Gros Ventre feedgrounds 
occurred during the second week of January and first week of April, respectively (Table 1). This 
resulted in approximately 3 months of feeding each year.  
 
Table 1. Winter feeding mean initiation and termination dates and total days for the Gros 
Ventre feedgrounds managed by Wyoming Game and Fish Department. Standard deviations 
are provided parenthetically. 
Feedground Initiation Date Termination Date Total Days 
Alkali 10 January (18.8) 7 April (13.5) 89 (23.5) 
Fish Creek 9 January (12.3) 4 April (17.1) 85 (21.0) 
Patrol Cabin 11 January (13.5) 4 April (11.6) 84 (19.0) 

 
Winter feeding coordination between the NER and WGFD occurs annually. Feeding in the Gros 
Ventre feedgrounds is targeted specifically to assist in keeping animals from moving to the NER; 
for example, animals are more likely to move to the NER if feeding is occurring there and not at 
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the Gros Ventre feedgrounds, where the opposite up-slope migration is less likely. Termination 
of feeding at feedgrounds needs to be coordinated so animals moving to the NER after feeding 
ends on the Gros Ventre feedgrounds do not remain at the refuge. This coordination will 
continue regardless of the management strategy employed.  
 
Bison are fed as necessary to ensure elk are adequately fed. Bison out-compete elk for forage 
resources, so the typical strategy is to keep bison at the northernmost NER feedground 
(McBride) by feeding them prior to feeding elk. Bison are fed separately from elk and are given 
a ration adequate to ensure they do not move to elk feeding areas. This also influences 
distribution of bison in the winter, reducing conflict associated with bison moving into 1) 
Jackson, and 2) the Nowlin unit of the NER where commercial sleigh rides occur.  
 
Total harvest of the JEH was reduced over the last decade as the population objective was 
reached (Fig. 4). Elk hunting on the NER (Hunt Area 77) typically begins in mid-October and 
ends in mid-December, with peak harvest in recent years occurring in late November to early 
December.  From 2005 to 2011 an average of 393 (SD = 56) hunters harvested 161 (SD = 38) elk 
per year during the NER hunt.  

 
Figure 4. Jackson elk herd estimated harvest, 2002–2011. 
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Associated with harvest on the NER, “tag and drag” is a retrieval service currently provided by 
two licensed outfitters. They are also licensed to guide on the NER. This program will continue 
regardless of the management strategy employed.   
 
Hazing of elk is currently only undertaken in spring to encourage elk (and bison) to move off of 
the NER. Attempts at post-hunting/pre-feeding hazing of elk to the north part of the refuge 
occurred (e.g., 2005–2006), but were largely ineffective with elk generally returning the 
following day to the south end of the NER. These efforts included hazing using ATVs, on foot, 
and on horseback. Reducing spring hazing to increase early-season harvest was considered as a 
potential action but not included due to 1) the perception that the loss of forage on the Refuge 
by resident elk during summer would offset gains due to increased harvest, 2) presence of 
wolves on the northern end of the Refuge may preclude the desired response of reduced 
hazing to keep elk on the north end of the Refuge, and 3) recently observed aspen recovery 
could be reduced if elk use increased on the north end of the Refuge.  
 
Fencing of hay stacks and livestock feedline areas has historically been used to mitigate conflict 
on private lands. Fencing as mitigation on private land will continue in a targeted fashion. For 
example, a proposed mitigation in the Horse Creek area would involve a land trade with a 
private landowner to move livestock winter feeding operations off of a south facing slope that 
is a movement corridor for elk. Fencing three sides of the private land would separate the 
corridor from the livestock feedline. Targeted fencing of golf course greens and sand traps fall 
through spring has been successful in some situations for mitigating elk and bison presence in 
these areas. It is important to note that the county has a ‘wildlife-friendly’ fence policy and 
does not support fencing impermeable to wildlife. 
 
The outcome of the reference case described above for elk abundance and distribution during 
winter in the JEH is shown in table 2. Population objectives for the two feedground complexes 
are provided, as are annual elk abundances as measured during the classification count. The 
data presented in table 2 demonstrate the potential for reaching the Phase 1 NER winter elk 
population objective of 5,000 while remaining within the JEH objective of 11,000 (±10%). 
 
Table 2. Annual distribution of wintering elk from the Jackson Elk Herd during February 
classification counts, 2011–2013, relative to the current objective. 
  OBJECTIVE 2011 2012 2013 mean 
NER 5,000 7,746 7,360 6,285 7,130 
Gros Ventre 3,500 2,775 3,265 2,982 3,007 
Native Range* 2,500 982 894 1,784 1,220 
Total 11,000 11,503 11,519 11,051 11,357 
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*Excludes objectives for native range adjacent to Gros Ventre feedgrounds. 
  
Bison numbers grew exponentially from the 1970s until recently, peaking at 1059 animals in 
2007 (Fig. 5). Recent declines in the number of bison are largely attributable to increased 
hunter harvest on the NER. Bison hunting begins on August 15 and ends in early to mid-January; 
no bison hunting is allowed in GTNP, resulting in bison often staying in the park during the 
hunting season with only occasional movements onto the NER until severe winter conditions 
occur. Given this situation, harvest management balances extending the hunt as late in January 
as practicable without conflicting with winter feeding. The dynamic nature of winter conditions 
makes this unpredictable, and results in the use of emergency bison season extensions or 
reductions. For example, an emergency extension of the season (no later than 31 January) 
could occur if mild winter conditions precluded desired harvest levels earlier in the season. 
Conversely, an emergency closure may be necessary if winter weather conditions require 
feeding to commence before the predetermined season end date. 
 
Most bison harvest occurs on the NER, with some additional harvest on private and BTNF lands.  
Since the initiation of the bison hunt in 2007, mean harvest has been 210 (SD = 45.5) bison per 
year.  This level of harvest has been sufficient to arrest the exponential growth of the 
population, reducing bison numbers from the peak in 2007 to 855 animals in 2013 (Fig 5). 
Licensing changes for hunting Jackson Hole bison were enacted in 2014 to increase harvest, 
especially of bison females.  These included a reduction in the bison female/calf license fee 
(from $416 to $263 for residents and from $2522 to $1022 for non-residents) and eliminating 
the once-in-a-lifetime restriction on a successful bison hunter to only those that successfully 
harvested a bull. Tribal bison harvest is currently defined in the BEMP to permit up to five 
animals for ceremonial purposes; tribal harvest generally occurs outside of the state bison 
season. Translocation of bison to tribal lands outside of Teton County is not currently permitted 
due to brucellosis concerns.  
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Figure 5. Bison winter population in the Jackson Hole area, 1970–2013.  
 
Bison would likely occupy the Refuge year-round without management intervention, but as a 
result of hazing by refuge staff and disturbance by hunters, peak bison activity on the NER 
occurs January–April each year.  If bison fail to leave the NER following the cessation of 
supplemental feeding they are typically hazed off the Refuge using all-terrain vehicles (ATVs) in 
late April to early May.  Hazing moves bison to GTNP, where they generally remain until mid-
July. From July to early August bison that return to the NER are hazed back to GTNP to protect 
forage for elk during the winter months. Hazing efforts in August cease within several days to 
weeks of the bison season in an effort to increase hunter harvest.  
 
National Elk Refuge 
Alternative management actions identified for meeting the NER winter elk population objective 
can be grouped into four categories, including 1) winter feeding management (both on and off 
the NER), 2) population management (harvest, culling, and fertility control), 3) habitat 
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improvements (on and adjacent to the NER), and 4) mitigating private lands conflicts 
(leases/easements, incentives, fencing) (Table 3). The latter represent sequenced alternatives 
that would be necessary to implement due to wintering elk dispersing onto private lands 
adjacent to the NER in response to other management actions taken. A fifth group of 
alternatives associated with increasing public awareness (including local elected officials, e.g., 
county commissioners) of ‘natural’ levels of elk winter mortality were included after the 
meeting. These actions represent acknowledgement that the current feeding program results in 
reduced winter mortality, perhaps exacerbating already low public tolerance to increased 
winter mortality, whether episodic or perennial in nature. This group was expanded to include 
more targeted education and outreach efforts for landowners, sportsmen and agencies, and 
the WGFD Commission, depending on the strategy.  Lastly, a group for each of monitoring and 
enforcement were included to allow proper accounting of projected costs associated with each 
management action strategy.   
 
Table 3. National Elk Refuge winter elk population strategy table for identifying alternative 
management action strategies. Ongoing management actions that will be continued 
regardless of strategy selected are not included in the table; descriptions can be found in the 
‘Reference case’ description within the text. 

  

Reference 
Case 

Winter 
Distribution 

Southern herd 
segment 
mngmnt 

Late 
Season 
Harvest 

Winter feeding management  
   No change X 
 

X X 
Less conservative (NER)  X 

  Population management  
   No change X 
   Increase harvest objectives in Hunt 

Areas 77 & 78  
 

X 
 Late-season refuge hunt (Hunt Area 

77)  X X X 
Coordinated late-season hunt (Hunt 
Areas 75, 77, 78, 80)    X 
Extend open period on Forest 
Service  

  
X 

Fertility control (Hunt Area 78 & 
GTNP South)  

 
X 

 Hunt Area 78 Hunter management 
program   X  
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Habitat improvements  
   No change X 
   Fire management on NER and 

adjacent public land  X X X 
Private lands mitigation  

   No change X 
   Incentivize steer operations  X 

  Non-traditional landuse mitigation   X  
Public education/outreach (EO)  

   No change X 
   Increase public EO (including local 

elected officials)  X X X 
Increase landowner EO  X X 

 Increase sportsmen & agency EO   X  
Increase WGFD Commission EO  X X X 

Monitoring X 
   No change  X X 

 Increase  
   Enforcement  
   No change X 
   Minor increase  X X  

Major Increase  
  

X 
 
Winter feeding management—Management of winter feeding is a primary driver of elk 
distribution, and to a lesser extent abundance, in the Jackson Hole area. Feeding on the NER is 
initiated each year based on a series of factors, including the amount of forage on the NER, 
number of elk present, and snow conditions. Initiation of feeding is currently conservative (see 
Reference case, pg 5). A less conservative approach would result in later initiation of feeding, 
therefore potentially increasing winter calf mortality and comingling. Including agronomic 
grassland plant communities without significant green vegetation and/or reducing the available 
forage threshold would result in a less conservative winter feeding program. Per capita ration 
levels would not change from the current level.   
 
Implementing a less conservative feeding program could result in very limited, or no, feeding 
given certain winter conditions. However, the criteria for a less conservative feeding program 
would not be such that it could be construed as ‘emergency feeding’, i.e., feeding only to 
preclude a catastrophic mortality event. Colorado, Idaho, and Utah provide examples of states 
that have emergency feeding policies. Existing evidence suggests that emergency feeding is not 
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very effective (see review in Putman and Staines 2004). Moreover, the current feeding regime 
has been developed for non-emergency situations; a review of current rations and pellet 
composition would be necessary to adjust the program for emergency feeding.  
 
Population management—Hunter harvest is the primary tool employed for population 
management of elk and bison in Wyoming. Increased harvest objectives on/near the NER would 
target the southern segment (Hunt Areas 77 & 78), which is currently more productive (i.e., 
higher cow-calf ratios) than other JEH segments. Doing this would help achieve JEH objective 
while minimizing harvest on migratory segments. In order to track hunter harvest there would 
need to be an increase in monitoring, e.g., hunter self-registration.         
 
Elk hunting on the NER currently ends mid-December. Offering a late-season hunt (after 15 
December) would assist in deterring elk from moving onto the refuge. Without coordinated 
hunts in adjacent units (Hunt Areas 75 [GTNP], 78 and 80), and extended open access on BTNF 
lands in Hunt Area 80, the NER hunt would likely be ineffective in also significantly increasing 
harvest. Late-season harvest in Hunt Area 80 would include migratory Yellowstone elk, a 
declining herd segment of conservation concern. These proposed coordinated efforts would 
need to be approved by the Commission, BTNF, and GTNP.  
 
Fertility control was considered and rejected in the 2007 BEMP, so therefore could not be 
undertaken on federal lands without vetting in the NEPA process. Moreover, this action would 
need approval by the WGFD Commission prior to the state undertaking fertility control on 
private lands in collaboration with landowners in Hunt Area 78 and Grand Teton NP South 
would occur during summer on private lands. Research completed since signing of the BEMP 
indicates fertility control may be more tractable now than when it was considered during 
preparation of the BEMP. Killian et al. (2009) demonstrated effectiveness of GonaCon™, a 
gonadotropin-releasing hormone vaccine, in female elk. Dart-delivered 2 ml doses of 1000 μg 
GonaCon™ resulted in nearly complete infertility of females treated in September. Much of the 
early research on this immunocontraceptive vaccine was for use in white-tailed deer, with 
regulatory approval of GonaCon™ for use in female white-tailed deer by the U.S. Environmental 
Protection Agency granted in 2010. There are no known dangers to humans or wildlife from 
eating animals that have been treated with GonaCon™. 
 
Most of the observed increase in segment population has occurred in the largely non-migratory 
Hunt Area 78 / Grand Teton NP south segment. Increased harvest in this segment would help 
address a number of issues, in addition to assisting in reaching Phase I objective. Harvest is 
nearly as liberal as possible at this time; the greatest limitation is hunter opportunity in 
residentially-developed areas. Elk use in those areas is increasing, necessitating continued 
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collaboration with homeowner associations to improve hunter access within residential 
developments. Many associations have covenants that exclude firearms, but archery may be an 
option where firearms are excluded. There is also a growing constituency for trophy bulls in 
these areas.  
 
A hunter management program for Hunt Area 78 would coordinate private land access through 
a hunt manager as liaison to private landowners. This program would be modeled after similar 
programs in Montana, as well as several in Wyoming (Meteetse, Laramie Peaks, etc.).    
 
Habitat improvements—Habitat improvements discussed so far have focused on fire 
treatments on range adjacent to the NER to increase attractiveness of these areas to wintering 
elk. Opportunities exist for managed fire in certain areas, but opportunities for prescribed fire 
are limited. Fire treatments in lynx habitat would not be possible, therefore it would be 
necessary to determine if a conifer stand was suitable lynx habitat as based on tree cover. 
Conversely, areas within sage grouse core habitat (i.e., within a 4 mile radius of a lek) have a 5% 
disturbance cap that would similarly preclude fire treatment. Areas mapped as wildland urban 
interface (WUI) are available for treatment, but treatments need to be defined as a fuels 
reduction.  
 
There is potential to have fire management areas on the refuge, but the conflict with sage 
grouse on the northern portion of the NER, which is identified as sage grouse core habitat, 
would need to be addressed. The plan will therefore include prescribed fire even if it isn’t a 
primary tool. These changes would represent a small, ephemeral gain at best in changes to 
habitat that may result in more elk wintering outside of the NER. Wildland fire use (i.e., wildfire 
to meet resource objectives) is authorized forest-wide in the BTNF. Much of the BTNF adjacent 
to the NER is within the Gros Ventre Wilderness, which is managed to allow “natural processes 
of ecological change to operate freely. The number, size and intensity of fires [are managed to] 
approximate the natural fire regime” (USFS 2013). Benefits from wildland fire use on adjacent 
national forest lands are therefore opportunistic in nature. 
 
Private lands mitigation—Easements and leases have been proposed as a means to minimize 
livestock and elk conflict related to brucellosis. Easements would incentivize steer operations 
by purchasing from willing sellers the right to have cow/calf pairs. Easements should also 
consider all winter feeding of livestock (e.g., horses), certain agricultural crops that are 
attractants to elk (e.g., irrigated hay), as well as hunting access. These easements would be 
purchased and enforced through agencies and local land trusts. Leases in the Spring Gulch area 
are not a suitable solution due to the current level of development; may be an option in Buffalo 
Valley assuming the weather allows animals to winter there. Leases/easements would need to 
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include a statement that the individual would forfeit their right to make a depredation claim to 
WGFD.  
 
Non-traditional landuse mitigation would differ from that described above for traditional 
landuses. For example, the Jackson Hole Conservation Alliance is working with subdivision 
landowners to install landscaping that is less attractive, and more resistant, to elk and deer. 
Similarly, WGFD assesses subdivisions to identify issues for mitigation, and provides input to 
real estate developers and in county planning documents. Also, targeted hazing in subdivisions 
and golf courses is ongoing and will continue on an as-needed basis. 
 
Public education/outreach—Each partner agency will have the opportunity to become involved 
in the planning and execution of education and outreach (EO) efforts. Increased public EO 
efforts will be undertaken regardless of the strategy selected. These efforts will include 
increasing public awareness of, and tolerance for, natural levels of winter mortality in elk. This 
would be accomplished through local news releases and radio announcements, training for 
sleigh-ride contractors that includes information on winter mortality in unfed populations of 
elk, etc. Regular updates on the planning process and progress towards meeting objectives set 
out in the BEMP will also be provided to the public through NER media outlets. County 
Commissions will be included in public EO efforts to make sure they are aware, and supportive, 
of the agencies’ efforts.  
 
Landowner EO would differ between those engaged in more traditional agricultural landuse 
(i.e., ranching) and non-traditional landusers (i.e., residential developments, golf courses). The 
decision to change a livestock operation from cow/calf to steers (non-breeding) is a major 
decision.  It is not expected that ranchers would respond to an article in the paper, news story 
on the radio or even a letter.  This kind of effort will require primarily one-on-one interactions 
with an individual that has built relationships and trust within the community. This would 
require a private lands biologist to work with private landowners in the area. The position could 
be a shared position among agencies. Conversely, EO focused on homeowners in exurban 
developments will focus more on meetings with homeowners’ associations, residential 
developers, etc., to provide information regarding living with wildlife, wildlife management and 
conservation, etc. All agencies will need to collaborate in initial efforts to reach key landowners 
and homeowner associations to convey the objectives and primary issues involved in managing 
elk and bison in Jackson Hole, as well as to express the importance of their involvement in the 
process. WFGD is currently doing this in some areas, e.g., Hunt Area 78.  
Sportsmen EO would include meetings with local and regional sportsmen’s clubs and ideally 
articles in club magazines, Wyoming Outdoors, etc.  General newspaper articles could also help 
disseminate information. This could be largely accomplished with existing staff.  
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Agency EO is happening to some degree through AMP meetings.  It would be helpful to focus 
on two different groups; field staff and Regional Office managers.  Field staff are instrumental 
in achieving management actions on the ground, but also support changing public opinion in 
the local area through their personal interactions outside of work.  Regional office EO is 
essential in building the necessary support to obtain project resources and have support when 
controversies are elevated to their level.    
 
WGFD Commissioner EO will require personal contacts coordinated with WGFD.  Top priority 
will be the commissioner for this area and perhaps others.  This will include 1) tours of the NER 
and GTNP and 2) a briefing on alternative strategies resulting from the AMP. 
 
Monitoring—Draft once strategies are finalized. 
 
Enforcement—Draft once strategies are finalized. 
 
Contstraints 
Constraints that were identified for managing wintering elk population on the NER were diverse 
and included policy/regulatory, biological, social, and funding constraints, and combinations 
thereof (Table 4). The most common constraints were policy related (33%), followed by social 
(28%), biological (22%), and funding (17%) constraints. Many of the identified constraints could 
be identified in multiple groups; we largely identified constraints as belonging to a single group 
to simplify classification.  
 
Table 4. Management constraints identified for the National Elk Refuge wintering elk 
population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Easement limitation (NER boundary) 
2007 EIS (rejected fertility control and test and slaughter; limits tribal 

harvest) 
Social constraints 

Hunter numbers 
Winter mortality (social acceptance) 
Public safety (ungulate/vehicle collisions) 
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Disease (cattle commingling) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts 
Fencing/wildlife conflicts 
Migratory segment (maintain summer distribution goals) 

Funding constraints 
Easements 
Fencing 
Fertility control 

 
National Elk Refuge Strategy Narratives 
Management action strategies were divided into themes based on the focus of the grouped 
actions within a strategy. For example, the National Elk Refuge-Focused strategy targets winter 
elk distribution through management actions primarily taken on the refuge. The Southern Herd 
Segment Management strategy is a set of actions intended to reduce the number, and 
productivity, of the largely non-migratory elk in Hunt Areas 75 and 78 while minimizing the risk 
of harvest to migratory segments of the JEH. The Late Season Harvest strategy would increase 
harvest more generally in the JEH through coordinated late season hunts, with key caveats 
outlined below. Several actions were identified as necessary to continue, or implement, 
regardless of the strategy selected. Those to be continued are the 1) intra-seasonal 
management and coordination between the NER and WGFD Gros Ventre feedgrounds, 2) 
fencing for private lands mitigation, and 3) “tag and drag” and guided hunts on the NER and 
GTNP. New actions to be implemented across all strategies include 1) a late-season refuge hunt, 
2) Fire management on NER and adjacent public land, 3) increased public education and 
outreach, and 4) increased WGFD Commission education and outreach. 
   
Winter Distribution Strategy 
The Winter Distribution strategy is based on altering distribution of elk using management 
actions centered primarily on the refuge. This strategy implements actions to make the refuge 
less attractive to wintering elk primarily through a less conservative winter feeding program 
and initiation of a late-season hunt. This assumes that a proportion of elk that winter on the 
refuge can be conditioned to stay on adjacent winter range based on decreasing the incentive 
(later initiation of feeding) and increasing the disincentive (late season hunt) to moving onto 
the refuge. Incentivizing steer operations on private lands would be undertaken to address the 
increased proportion of elk that may winter on adjacent private lands. Similarly, education and 
outreach to private landowners is included in this effort to increase acceptance of elk wintering 



35 
 

on private lands adjacent to the NER. Increased enforcement on the NER would also be 
necessary due to the addition of the late-season hunt.  
 
Southern Herd Segment Management Strategy 
The southern herd segments (Hunt Area 78 and GTNP South) are increasing absolutely and 
proportionally within the JEH. Conversely, migratory segments (i.e., elk that summer in 
Yellowstone NP and Gros Ventre Wilderness) of the JEH are stable to declining. The Southern 
Herd Segment Management Strategy focuses management actions at slowing, or reversing, the 
growth of the southern herd segments. Proposed actions include increasing harvest through 
the development of a hunter management program, a program that also helps address private 
lands mitigation. Targeted fertility control on private land summer range could also be 
explored by WGFD, but would need to go through the proper approval process (i.e., WGFD 
Commission). This action was considered and rejected in the BEMP. Increased outreach to 
sportsmen and agencies, and landowners, would be undertaken; the former is due to the 
potential for fertility control and the latter is for increasing awareness of landowners of the 
efforts to reduce the southern herd-segment. Increased harvest is localized by this strategy, 
minimizing the potential impact of increased harvest on the migratory segments. Increased 
enforcement on the NER would also be necessary due to the addition of the late-season hunt. 
 
Late Season Harvest Strategy 
The Late Season Harvest Strategy represents a broader, landscape scale approach to achieving 
the Phase I elk objective. A coordinated (i.e., NER, WGFD, GTNP, BTNF) late season hunt in Hunt 
Areas 75, 77–78, and 80 would occur. Approval would need to be obtained for extending, or 
moving, the current season in GTNP to allow later harvest. Lastly, the current December 1st 
closure to protect wintering ungulates in Hunt Area 80 on BTNF lands would need to be 
modified through an environmental review process to allow hunter access into that area. 
Currently the JEH could be reduced by approximately 1,000 animals before being below 
objective (11,000 ± 10%). A WGFD Commission approved reduction in the JEH could be 
investigated if the efforts of this strategy did not result in reaching the NER Phase I elk 
objective. An increase in enforcement would be necessary if this strategy was implemented.  
 
Bison 
Alternative management actions for bison on the NER and adjacent areas included several 
developed for the NER wintering elk population objective in addition to those solely developed 
for bison (Table 6). Most of the actions identified were related to bison harvest in an effort to 
influence hunter access or success.  
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Table 6. Bison population strategy table for identifying alternative management action 
strategies.  

  

Reference 
Case 

Hunter 
Harvest 

Alternative 
Reduction 

Actions 
Population management 

   No change X 
  

Improve late-season access to north 
end of NER for hunting and carcass 
retrieval 

 
X X 

Parking lot origination management 
 

X X 
Alternative reduction actions*   X 

Hazing 
   

No change 
   

Haze bison found south and east of 
Flat and Nowlin creeks  

X X 

Service-accompanied hunters  X X 
Habitat improvements 

   
No change X 

  
Fire management on NER and 
adjacent public land  

X X 

Water source improvements    
Private lands mitigation    

NER south-boundary improvement    
Public education/outreach (EO) 

   
No change X 

  
Increase education and outreach 

 
X X 

Monitoring 
   

No change 
   

Enforcement 
   

No change 
   

Increase 
   

*Beyond the scope of this plan and may require NEPA review. 
 
Population management—Hunter harvest of bison since 2007 has led to an appreciable 
reduction in the population (Fig. 5). Further efforts to increase hunter harvest are intended to 
reduce the number of years necessary to reach the bison population objective. Most of the 
actions identified are related to increasing opportunity and success at the existing level of 



37 
 

hunter numbers. The current number of hunters each year is believed to be a maximum 
number allowable while still providing a quality, and safe, hunting experience.   
 
Efforts to improve late-season access to the north end of the NER for hunting and carcass 
removal could facilitate increased harvest. Existing retrieval roads become impassable late in 
the hunting season due to snow, and can, for example, preclude hunters from using the West 
Parking Area or retrieving carcasses on the northern portion of the refuge. Keeping these roads 
open may be difficult in heavy snow years, requiring a bulldozer in some situations. 
Alternatively, over-the-snow vehicles could be considered for carcass retrieval on existing 
refuge roads. Hunter access easements across private lands on the northeast corner of the NER 
will be explored as another means of providing access to that portion of the refuge for hunting 
and carcass retrieval. 
 
Hunters must originate from a designated parking area for hunting bison on the NER. All but 
one designated parking area are within the NER. Access to the northwest portion of the NER is 
via a parking area within and managed by GTNP in collaboration with the NER. Accessing the 
refuge for hunting from BTNF lands along the eastern boundary of the NER was historically not 
allowed. The refuge will continue to manage hunter distribution using parking-lot origination in 
an effort to encourage bison to move onto, and remain, on the refuge. Hunters with a NER 
permit will also be allowed to access the refuge from adjacent BTNF lands.   
 
Continuous review of population management actions implemented for reaching the bison 
population objective will be undertaken during the life of this plan. If management actions 
outlined in this plan prove ineffective for reaching the objective, other actions that fall outside 
the scope of this plan may be considered, e.g., agency cull, herd-wide fertility control. Such 
actions may require evaluation as per the NEPA.  
 
Culling of bison is currently not used as a population management action. Including an agency 
bison cull as a potential population management action in this plan does not imply agency 
approval at this time and would only receive further consideration upon meeting several 
criteria. Consideration of an agency cull would include meeting National Environmental Policy 
Act (NEPA) requirements. WGFD policy prevents elk hunting past January 31st to minimize 
hunter exposure to Brucella abortus (the bacteria that causes brucellosis). This policy is specific 
to elk at this time, but the same concerns exist for late-season bison harvest. Between February 
1st–15th WGFD personnel can harvest animals and the animals can be donated; animals killed 
after February 15th must be disposed of in a landfill.  
 



38 
 

Herd-wide fertility control of bison was considered and rejected in the BEMP. A review of 
fertility control in wildlife, current at the time of approval of the BEMP, can be found in 
Appendix B of the final Environmental Impact Statement (EIS) (USFWS and USNPS 2007b). Need 
to gather more details on the current state of knowledge for this technique – would it be 
possible to have the WGFD vet draft a few sentences, with current citations, for this purpose? 
Seems like this would have to occur on the feedline to be efficient and effective, which would 
trigger NEPA. Bison primarily occur on federal lands, so proposed implementation of this action 
would necessitate following NEPA requirements.  
 
Hazing—Reduction, or elimination, of winter feeding will likely result in bison having a broader 
winter distribution in Jackson Hole. This could lead to more frequent use of the Nowlin unit by 
bison; the Nowlin unit is where commercial sleigh rides are conducted. Moreover, increased 
bison use of the southern portion of the NER beyond the Nowlin unit increases the potential for 
bison to enter the town of Jackson. For public safety and to minimize conflict in the Nowlin unit, 
bison will be hazed north if found south of a boundary starting at the Twin Creek Subdivision, 
west along Elk Refuge Road to Nowlin Gate, north and west along Hunter Retrieval Road 22 (an 
administrative road), north along Hunter Retrieval Road 22 to the Refuge Barns, west along 
Nowlin Creek to the confluence of Flat Creek, and north along Flat Creek to the northern 
boundary of the Jackson National Fish Hatchery.  
 
Service-accompanied hunters in NER management units south of the bison hazing line defined 
above could be used to haze bison north of the hazing line.  
 
Habitat improvements—Fire management on NER and adjacent public land to increase 
attractiveness for bison would be the same as described above for elk (pg X). The objective, 
however, differs in that the purpose of attracting and holding bison on the refuge would be 
primarily to increase susceptibility of bison to harvest.  

Water sources on the east side of the NER would be modified to increase flow rates, improve 
bison access to water, encourage bison use and potentially increase early season 
harvest.  Existing springs known as waterhole 2 and waterhole 3 currently have defunct bore 
hole pipes with limited water flows.  These would be repaired or replaced to ensure late 
summer water flow and encourage bison use at these locations. 

Private lands mitigation—Bison primarily occur on public lands (i.e., NER, GTNP, and Bridger-
Teton National Forest), and when they do occur on private lands WGFD has the authority to 
haze or lethally remove bison for safety or private lands damage concerns (WGFC regulations, 
chapter 56). There is the potential for increased private lands conflict if winter feeding is 
reduced or eliminated on NER. For example, bison may move further south when feeding does 
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not occur, increasing the potential for bison in Jackson. To reduce the likelihood of bison 
moving from the Refuge into Jackson, a double cattle guard will be installed on Elk Refuge Road 
at the boundary with East Broadway and at the gate where the town accesses the municipal 
water wells.  
 
Public education/outreach—Public education and outreach for bison management will be 
integrated into EO provided for elk management (see pg. X). There are important differences 
between bison and elk biology and management that will be articulated. The bison population 
objective differs from the elk objective, with the former based primarily on maintaining genetic 
heterozygosity while minimizing conflict (USFWS and USNPS 2007a). Bison winter feeding is 
conducted primarily to eliminate conflict with elk on feedgrounds, which is fundamentally 
different than the objective for feeding elk to sustain the JEH through winter with minimal 
mortality. Winter feeding of bison precludes other conflicts that would occur if bison were 
more broadly distributed within Jackson Hole, e.g., bison in the town of Jackson and the 
associated public safety conflict. As winter feeding is reduced, or eliminated, efforts will be 
made to manage potential increased conflict, but public acceptance of increased conflict will be 
necessary. There are important biological differences between bison and elk that will be 
highlighted. For example, during 2007–2013 the JBH had greater than twice the ratio of calves 
to females in winter compared to elk of the JEH (0.47 [SD = 0.05] for bison and 0.22 [SD = 0.03] 
for elk; WGFD, unpubl. data). During the six-year period taken to complete the BEMP the bison 
population grew exponentially, increasing from 627 animals in 2002 to 1059 in 2007 (Fig. 5; 
WGFD, unpubl. data). Management challenges can also differ between bison and elk. Bison 
female-calf groups spend much of the year in GTNP, where no harvest is permitted, and move 
to the Refuge as winter conditions reduce forage availability in GTNP. Female-calf groups 
largely do not use BTNF lands adjacent to the NER or GTNP, which constrains population 
management using hunter harvest to a relatively limited area on the NER. This can lead to 
dense concentrations of animals and hunters on the NER, which can result in hunter conflict.  
 
Increased EO to state agencies, e.g. the Department of Agriculture and state veterinarian, will 
be included as part of this action. The range of bison will likely expand as feeding is 
reduced/eliminated, potentially leading to more conflict on private agricultural and developed 
lands. 
 
Monitoring— Draft once strategies are finalized. 
 
Enforcement— Draft once strategies are finalized. 
 
Constraints 
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Constraints unique to bison management were largely related to disease transmission concerns 
and related policy (Table 7). For example, it is not currently possible to move bison out of the 
county, nor are bison currently allowed in the Gros Ventre near WGFD feedgrounds. Several 
identified alternative actions, fertility control and test and slaughter, were considered and 
rejected in the 2007 Environmental Impact Assessment (EIS) for the Bison and Elk Management 
Plan. The 2007 EIS similarly limits tribal harvest of bison. Moreover, there is uncertainty if an 
effective bison fertility control exists, which is a technological constraint. What constraints 
from the NER wintering elk constraints table should be carried over to the bison constraints 
table? 
 
Table 7. Management constraints identified for the bison population objective. 
Policy constraints 

Hunt end date (Feb. 1st) 
Carcass disposal (Feb. 15th)  
Commission structure (WGFD) 
Forest Service access (Dec. 1st closure) 
Cumbersome hunt regulations 
Hunter access (especially from north of the NER) 
Easement limitation (NER boundary) 
Current restriction on moving bison out of county 

Social constraints 
Public safety (ungulate/vehicle collisions) 
Disease (cattle commingling) 
Vendor numbers (are there enough for bison removals?) 
Land-use conflicts (agricultural and residential) 

Biological constraints 
Disease 
Sage grouse habitat conflicts (fire) 
Fencing/wildlife conflicts 
Grizzly bear conflicts (potential) 

Funding constraints 
Easements 
Fencing 
Fertility control 

Technological constraints 
Fertility control 
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Note/reminder from initial fall meeting Nov. 2012: “Three-pronged approach” 1) how to use 
hunters to reduce #s, 2) how to get more on native, 3) explicit metric for winter mortality that is 
acceptable.  
 
Include a paragraph or two that describes 1) how phases are related to each other, 2) when we 
will claim we’ve been successful in Phase I, 3) how Phase II will be implemented (i.e., stepwise 
or all at once after success with Phase I, 4) whether meeting bison and elk objectives 
simultaneously will be necessary to begin implementing Phase II.  
 
Include a summary of the actions in this plan that tier off of the BEMP vs. those that would 
trigger NEPA. This would include defining strategies succinctly and the threshold that would 
trigger NEPA. In this way we can move forward with actions that step down from the BEMP 
and have a trigger for initiating NEPA if, and only if, necessary.   

1) Removed ‘Grand Teton NP harvest’ from the bison alternatives table because it was not 
in the BEMP and would therefore trigger NEPA and an act of Congress would be 
necessary (for a hunt, not a cull). A bison cull in GTNP would still trigger NEPA. Included 
agency cull (see below).  

2) Test and slaughter for bison was reviewed and rejected in the BEMP – many reasons to 
not do it.  

3) An agency bison cull would trigger NEPA 
4) Herd-wide fertility control in bison would similarly trigger NEPA 
5) Elk fertility control in GTNP south? This is currently an action in an elk strategy that 

would trigger NEPA, yet we haven’t excluded it from the main plan, simply stated it 
would need NEPA. 

      
 
Influence diagram rules –  

1) Bolded polygons and arrows represent NER specific outcomes, influences, factors, and 
measurable attributes. 

2) Rectangles represent ongoing management actions that influence the outcome of 
interest, bison and elk fed days on the NER  

3) Hexagon is an outcome (which are also an influence/factor) 
4) Dashed rectangle represents a measureable attribute with a defined threshold to trigger 

a management decision to implement an action. 
5) Rounded rectangles represent objectives measured with uncertainty 
6) Factors that influence the outcome. Unpredictable, unmeasured, or both, i.e., beyond 

our control or ability to influence effectively. 
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Influence Diagram Narratives—If survival and distribution are related to EFD & BFD – assume 
that reductions in EFD & BFD are not due to significant reduction in populations but instead the 
need to change elk and bison behavior and distribution.  
 
First influence diagram – defines bison and elk fed days, and winter distribution, as outcomes. 
Each of these outcomes is defined in the BEMP; the phase 1 objective for BFD and EFD are 
based on feeding 500 and 5,000 bison and elk, respectively, for an average length of time (see 
above). The phase 2 objective is to minimize BFD and EFD, up to and including no feeding, while 
supporting JBH and JEH objectives. Winter distribution of the JEH to support the current 
population objective (11,000 elk ± 10%) is defined in the BEMP (table X, above), including 5,000 
elk wintering on the NER. 
 
Ultimate question – how many elk can the refuge support while concurrently minimizing calf 
survival and winter feeding? That is the primary uncertainty and what we need to determine.  
 
Second influence diagram – includes a third outcome not explicitly defined in the BEMP but 
identified during the development of this plan.   
 
Note to include – triggers for start and end of winter feeding are 1) available standing forage 
on NER key index sites, and 2) snow cover on transitional areas, respectively. The latter could 
be quantified using fixed photo points to estimate percent bare ground at important 
transitional areas (e.g., Kelly hayfields).  
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National Elk Refuge Bison and Elk Winter Feeding Adaptive Management Plan  

 
Draft timeline: 

1) Summary of Phase 1 information. Summary information will be captured in the skeleton 
plan and in a presentation to be given during the Phase 1 meeting. Emphasis will be on 
providing information to the group on where we are right now with the state of the elk 
herd so we can discuss how to reach Phase 1 objectives. Need to make sure this is strictly 
informational and does not imply a direction; taking us from point A (current state) to 
point B (phase 1 objectives). Eric and Jeff. January 18th.  
 

2) Develop phase 1 section of skeleton plan. We need to develop a skeleton plan that covers 
both phases so that we are on the same page internally. This plan will not be shared at 
this time with partners, but will be a primary tool for us to capture the process as we see 
it. We’ll keep it cursory at this time to keep it flexible as the planning process proceeds. 
The ultimate goal is elimination of winter feeding, but we won’t focus on that initially, 
instead focusing on meeting phase 1 objectives, followed shortly by phase 2. Team. 2 
weeks after completion of phase 1 data summary.  

 
3) Verbally contact partners. Steve will give partners an informal ‘heads-up’ that a letter 

from the RO is in the works to invite them to participate in the process of BEMP 
implementation. The informal contact will provide notice to the partners that we’re 
working on getting RO support for implementation of the BEMP. Steve. 18 January; 
contact will include requesting harvest data for phase 1 summary. 

 
4) Develop agenda. Jeff. January 18th.  

 
5) Draft letter of invitation for the RO. Steve. January 18th. 

 
6) Letter of invitation to the partners from the RO. Paul and Steve. February 8th.  

 
7) Schedule Phase 1 meeting. Team. 1 week after RO letter is sent. Send draft agenda 

with email to schedule meeting, inviting partners to make changes/additions to it.  
 

8) Phase 1 meeting. Meeting format will be an introduction, presentations, and group 
development of strategies. The introduction will outline the objectives of the meeting, 
which are 1) to get the partners who were involved in development of the BEMP engaged 
in the process of implementing the plan, and 2) have partner assistance in formulating 
strategies to meet Phase 1 objectives. The presentations will lay the ground work for the 
objective of coming up with strategies to reach Phase 1 objectives. The first presentation 
will be a big-picture review of the BEMP and the objectives set forth in the plan. The 
second presentation will be to provide the group with the current state of the elk herd 
relevant to the task of selecting strategies. Then move into the focus on strategies to reach 
Phase 1 objectives, the desired product of the meeting. After this meeting we’ll decide if 
we need a real facilitator for future meetings. Team, Jeff takes lead role.   



9) Finalize phase 1 component of plan? 
10) Phase 2 summary information. 
11) Phase 2 section of skeleton plan. 
12) Phase 2 meeting. 
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Figure 1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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PHASE 1 OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be a 
summary of recent elk herd segments. This may be accomplished by populating a table of 
population segment abundance, objective, relative proportion during winter on the NER, 
classification, and harvest. Once this information is summarized/collated, meet with the 
partners to see if the group can reach a set of strategies similar to those listed below. If that 
doesn’t appear to work, work to get the group together for a more formal SDM approach to 
select strategies. Need to brief Matt Hogan and try to get him to communicate the NER’s need 
to meet these objectives to the WGFD state office to put pressure on the Jackson office to be 
willing to explore meaningful strategies. This could be done 1) in advance of the first meeting 
with collaborators, or 2) brought up with the collaborators at the meeting, giving the example 
of Paul’s work with Atlantic salmon recovery.  

Table 1. Current Jackson elk herd (EL 102) segment demographics  
Segment Objective 𝑁𝑁� % of Objective Wintering 

On NER (%) 
𝐻𝐻� 

Bridger-Teton NF      

GTNPCEB      

GTNPS      

Teton Wilderness      

Yellowstone NP      

Total (EL 102) 11,000 11,982 109%   
 



 

Figure 2. Estimated number of elk in the Jackson herd (EL 102), 2002–2011.  

Similar figures by segment?  



 

Figure X. Jackson elk herd estimated harvest, 2002–2011. 



 

Figure X. Proportional change in summer range use by female elk marked during winter at the 
National Elk Refuge, 1978–2011. Other population segments did not indicate a significant trend 
during the study period.  

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 

3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 

Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 



to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE 2 OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 

Goal 1: Habitat Conservation 

“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 



Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 

8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 



9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
 

 
 



National Elk Refuge Bison and Elk Winter Feeding Adaptive Management Plan  

 
Draft timeline: 

1) Summary of Phase 1 information. Summary information will be captured in the skeleton 
plan and in a presentation to be given during the Phase 1 meeting. Emphasis will be on 
providing information to the group on where we are right now with the state of the elk 
herd so we can discuss how to reach Phase 1 objectives. Need to make sure this is strictly 
informational and does not imply a direction; taking us from point A (current state) to 
point B (phase 1 objectives). Eric and Jeff. January 18th.  
 

2) Develop phase 1 section of skeleton plan. We need to develop a skeleton plan that covers 
both phases so that we are on the same page internally. This plan will not be shared at 
this time with partners, but will be a primary tool for us to capture the process as we see 
it. We’ll keep it cursory at this time to keep it flexible as the planning process proceeds. 
The ultimate goal is elimination of winter feeding, but we won’t focus on that initially, 
instead focusing on meeting phase 1 objectives, followed shortly by phase 2. Team. 2 
weeks after completion of phase 1 data summary.  

 
3) Verbally contact partners. Steve will give partners an informal ‘heads-up’ that a letter 

from the RO is in the works to invite them to participate in the process of BEMP 
implementation. The informal contact will provide notice to the partners that we’re 
working on getting RO support for implementation of the BEMP. Steve. 18 January; 
contact will include requesting harvest data for phase 1 summary. 

 
4) Develop agenda. Jeff. January 18th.  

 
5) Draft letter of invitation for the RO. Steve will meet with the RO on March 5th. The 

meeting will decide our starting point and initial starting strategy. 
 

6) Letter of invitation to the partners from the RO. Paul and Steve. February 8th.  
 

7) Schedule Phase 1 meeting. Team. 1 week after RO letter is sent. Send draft agenda 
with email to schedule meeting, inviting partners to make changes/additions to it.  

 
8) Phase 1 meeting. Meeting format will be an introduction, presentations, and group 

development of strategies. The introduction will outline the objectives of the meeting, 
which are 1) to get the partners who were involved in development of the BEMP engaged 
in the process of implementing the plan, and 2) have partner assistance in formulating 
strategies to meet Phase 1 objectives. The presentations will lay the ground work for the 
objective of coming up with strategies to reach Phase 1 objectives. The first presentation 
will be a big-picture review of the BEMP and the objectives set forth in the plan. The 
second presentation will be to provide the group with the current state of the elk herd 
relevant to the task of selecting strategies. Then move into the focus on strategies to reach 



Phase 1 objectives, the desired product of the meeting. After this meeting we’ll decide if 
we need a real facilitator for future meetings. Team, Jeff takes lead role.   

9) Finalize phase 1 component of plan? 
10) Phase 2 summary information. 
11) Phase 2 section of skeleton plan. 
12) Phase 2 meeting. 
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Figure 1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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PHASE 1 OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be a 
summary of recent elk herd segments. This may be accomplished by populating a table of 
population segment abundance, objective, relative proportion during winter on the NER, 
classification, and harvest. Once this information is summarized/collated, meet with the 
partners to see if the group can reach a set of strategies similar to those listed below. If that 
doesn’t appear to work, work to get the group together for a more formal SDM approach to 
select strategies. Need to brief Matt Hogan and try to get him to communicate the NER’s need 
to meet these objectives to the WGFD state office to put pressure on the Jackson office to be 
willing to explore meaningful strategies. This could be done 1) in advance of the first meeting 
with collaborators, or 2) brought up with the collaborators at the meeting, giving the example 
of Paul’s work with Atlantic salmon recovery.  

Table 1. Current Jackson elk herd (EL 102) segment demographics  
Segment Objective 𝑁𝑁� % of Objective Wintering 

On NER (%) 
𝐻𝐻� 

Bridger-Teton NF      

GTNPCEB      

GTNPS      

Teton Wilderness      

Yellowstone NP      

Total (EL 102) 11,000 11,982 109%   
 



 

Figure 2. Estimated number of elk in the Jackson herd (EL 102), 2002–2011.  

Similar figures by segment?  



 

Figure X. Jackson elk herd estimated harvest, 2002–2011. 



 

Figure X. Proportional change in summer range use by female elk marked during winter at the 
National Elk Refuge, 1978–2011. Other population segments did not indicate a significant trend 
during the study period.  

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 

3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 

Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 



to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE 2 OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 

Goal 1: Habitat Conservation 

“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 



Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 

8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 



9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
 

 
 



National Elk Refuge Bison and Elk Winter Feeding Adaptive Management Plan  

 
Draft timeline: 

1) Summary of Phase 1 information. Summary information will be captured in the skeleton 
plan and in a presentation to be given during the Phase 1 meeting. Emphasis will be on 
providing information to the group on where we are right now with the state of the elk 
herd so we can discuss how to reach Phase 1 objectives. Primary focus will be on winter 
distribution and harvest data for elk and bison. Secondary objective would be to 
populate table one with segment demographics. This second objective should be 
discussed during the Phase 1 meeting. There is a need for data on summer range 
composition from the Gros Ventre WG&F feedground. Need to make sure this is strictly 
informational and does not imply a direction; taking us from point A (current state) to 
point B (phase 1 objectives). Eric and Jeff. March 5th.  
 

2) Develop phase 1 section of skeleton plan. We need to develop a skeleton plan that 
covers both phases so that we are on the same page internally. This plan will not be 
shared at this time with partners, but will be a primary tool for us to capture the process 
as we see it. We’ll keep it cursory at this time to keep it flexible as the planning process 
proceeds. The ultimate goal is elimination of winter feeding, but we won’t focus on that 
initially, instead focusing on meeting phase 1 objectives, followed shortly by phase 2. 
Team. 2 weeks after completion of phase 1 data summary.  

 
3) Verbally contact partners. Steve will give partners an informal ‘heads-up’ that a letter 

from the RO is in the works to invite them to participate in the process of BEMP 
implementation. The informal contact will provide notice to the partners that we’re 
working on getting RO support for implementation of the BEMP. Steve. Steve contacted 
the state and park (as of 25 January); Eric received the harvest data from the state.  

 
4) Develop agenda. Jeff. January 18th.  

 
5) Draft letter of invitation for the RO. Steve will meet with the RO on March 5th. The 

meeting will decide our starting point and initial starting strategy. 
 

6) Letter of invitation to the partners from the RO. Paul and Steve. February 8th.  
 

7) Schedule Phase 1 meeting. Team. 1 week after RO letter is sent. Send draft agenda 
with email to schedule meeting, inviting partners to make changes/additions to it.  

 
8) Phase 1 meeting. Meeting format will be an introduction, presentations, and group 

development of strategies. The introduction will outline the objectives of the meeting, 
which are 1) to get the partners who were involved in development of the BEMP 
engaged in the process of implementing the plan, and 2) have partner assistance in 
formulating strategies to meet Phase 1 objectives. The presentations will lay the ground 



work for the objective of coming up with strategies to reach Phase 1 objectives. The first 
presentation will be a big-picture review of the BEMP and the objectives set forth in the 
plan. The second presentation will be to provide the group with the current state of the 
elk herd relevant to the task of selecting strategies. Then move into the focus on 
strategies to reach Phase 1 objectives, the desired product of the meeting. After this 
meeting we’ll decide if we need a real facilitator for future meetings. The group will also 
discuss and determine the potential to include outfitters, ranching community, 
environmental groups. Team, Jeff takes lead role.   

 
9) Finalize phase 1 component of plan? 
10) Phase 2 summary information. 
11) Phase 2 section of skeleton plan. 
12) Phase 2 meeting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Vision: 
 
 
  
 
Goals: 
 
 
Obj.  
Categories 
 
 
 
Objectives 

 
 

 
 
  

 

 

 

 

  

 

Figure 1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions).’ 
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PHASE 1 OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be a 
summary of recent elk herd segments. This may be accomplished by populating a table of 
population segment abundance, objective, relative proportion during winter on the NER, 
classification, and harvest. Once this information is summarized/collated, meet with the 
partners to see if the group can reach a set of strategies similar to those listed below. If that 
doesn’t appear to work, work to get the group together for a more formal SDM approach to 
select strategies. Need to brief Matt Hogan and try to get him to communicate the NER’s need 
to meet these objectives to the WGFD state office. This could be done 1) in advance of the first 
meeting with collaborators, or 2) brought up with the collaborators at the meeting, giving the 
example of Paul’s work with Atlantic salmon recovery.  

Table 1. Current Jackson elk herd (EL 102) segment demographics  
Segment Objective 𝑁𝑁� % of Objective Wintering 

On NER (%) 
𝐻𝐻� 

Bridger-Teton NF      

GTNPCEB      

GTNPS      

Teton Wilderness      

Yellowstone NP      

Total (EL 102) 11,000 11,982 109%   
 



 

Figure 2. Estimated number of elk in the Jackson herd (EL 102), 2002–2011.  

Similar figures by segment? 

Similar figure for bison?  

Summary of wintering elk and bison distribution. Classification count over time; spatial 
distribution. 



 

Figure X. Jackson elk herd estimated harvest, 2002–2011. 

Similar figure for bison.  



 

Figure X. Proportional change in summer range use by female elk marked during winter at the 
National Elk Refuge, 1978–2011. Other population segments did not indicate a significant trend 
during the study period.  

What are 5,000 elk? Presumed to be based on the classification count done in February; timing 
is to coincide with unit-wide surveys (Gros Ventre & Refuge feedgrounds, and JEH animals on 
native range). Actual peak number of elk on the refuge early to mid-March. The objective will 
be based on the peak number of elk of feed at NER.  

 

 

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 



3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 

Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 
to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE 2 OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 



Goal 1: Habitat Conservation 

“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 
Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 



8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 

9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
 

 
 



National Elk Refuge Bison and Elk Winter Feeding Adaptive Management Plan  

 
Draft timeline: 

1) Summary of Phase 1 information. Summary information will be captured in the skeleton 
plan and in a presentation to be given during the Phase 1 meeting. Emphasis will be on 
providing information to the group on where we are right now with the state of the elk 
herd so we can discuss how to reach Phase 1 objectives. Primary focus will be on winter 
distribution and harvest data for elk and bison. Secondary objective would be to 
populate table one with segment demographics. This second objective should be 
discussed during the Phase 1 meeting. There is a need for data on summer range 
composition from the Gros Ventre WG&F feedground. Need to make sure this is strictly 
informational and does not imply a direction; taking us from point A (current state) to 
point B (phase 1 objectives). Eric and Jeff. March 5th.  
 

2) Develop phase 1 section of skeleton plan. We need to develop a skeleton plan that 
covers both phases so that we are on the same page internally. This plan will not be 
shared at this time with partners, but will be a primary tool for us to capture the process 
as we see it. We’ll keep it cursory at this time to keep it flexible as the planning process 
proceeds. The ultimate goal is elimination of winter feeding, but we won’t focus on that 
initially, instead focusing on meeting phase 1 objectives, followed shortly by phase 2. 
Team. 2 weeks after completion of phase 1 data summary.  

 
3) Verbally contact partners. Steve will give partners an informal ‘heads-up’ that a letter 

from the RO is in the works to invite them to participate in the process of BEMP 
implementation. The informal contact will provide notice to the partners that we’re 
working on getting RO support for implementation of the BEMP. Steve. Steve contacted 
the state and park (as of 25 January); Eric received the harvest data from the state.  

 
4) Develop agenda. Jeff. January 18th.  

 
5) Draft letter of invitation for the RO. Steve will meet with the RO on March 5th. The 

meeting will decide our starting point and initial starting strategy. 
 

6) Letter of invitation to the partners from the RO. Paul and Steve. February 8th.  
 

7) Schedule Phase 1 meeting. Team. 1 week after RO letter is sent. Send draft agenda 
with email to schedule meeting, inviting partners to make changes/additions to it.  

 
8) Phase 1 meeting. Meeting format will be an introduction, presentations, and group 

development of strategies. The introduction will outline the objectives of the meeting, 
which are 1) to get the partners who were involved in development of the BEMP 
engaged in the process of implementing the plan, and 2) have partner assistance in 
formulating strategies to meet Phase 1 objectives. The presentations will lay the ground 



work for the objective of coming up with strategies to reach Phase 1 objectives. The first 
presentation will be a big-picture review of the BEMP and the objectives set forth in the 
plan. The second presentation will be to provide the group with the current state of the 
elk herd relevant to the task of selecting strategies. Then move into the focus on 
strategies to reach Phase 1 objectives, the desired product of the meeting. After this 
meeting we’ll decide if we need a real facilitator for future meetings. The group will also 
discuss and determine the potential to include outfitters, ranching community, 
environmental groups. Team, Jeff takes lead role.   

 
9) Finalize phase 1 component of plan? 
10) Phase 2 summary information. 
11) Phase 2 section of skeleton plan. 
12) Phase 2 meeting. 
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Figure 1. Schematic representation of Bison and Elk Management Plan vision, goals, objectives, measureable attributes and performance criteria. 

‘Manage bison and elk in a manner that contributes to the state’s herd objectives 
yet allows for the biotic integrity and environmental health of the resources to be 

sustained (BEMP Desired Conditions). 
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PHASE 1 OUTLINE 

Objective 

“…Reduce the number of elk on feed on the National Elk Refuge to approximately 5,000 and 
achieve a target population of approximately 500 bison.” 

Phase I objective needs to accommodate Wyoming Game and Fish Department’s (WGFD) 
current Northern Jackson Elk Herd (NJEH) objective of 11,000. To achieve this, 4,400 and 2,500 
elk would be on native winter range and the Gros Ventre feedground, respectively. This is 
stated in the draft Environmental Impact Statement (EIS) (USFWS 200?; pg. 288). The refuge is 
currently 50% above objective (~7,500 elk), but the NJEH is within objective (i.e., within 10% of 
11,000).   

The next step would be to work with the collaborators (WGFD, GTNP, and FS) to review 1) 
BEMP goals, and 2) recent history of the elk herd, and 3) discuss group strategies to reach 
objectives. An information need prior to the discussions with collaborators would be a 
summary of recent elk herd segments. This may be accomplished by populating a table of 
population segment abundance, objective, relative proportion during winter on the NER, 
classification, and harvest. Once this information is summarized/collated, meet with the 
partners to see if the group can reach a set of strategies similar to those listed below. If that 
doesn’t appear to work, work to get the group together for a more formal SDM approach to 
select strategies. Need to brief Matt Hogan and try to get him to communicate the NER’s need 
to meet these objectives to the WGFD state office. This could be done 1) in advance of the first 
meeting with collaborators, or 2) brought up with the collaborators at the meeting, giving the 
example of Paul’s work with Atlantic salmon recovery.  

Table 1. Current Jackson elk herd (EL 102) segment demographics  
Segment Objective 𝑁𝑁� % of Objective Wintering 

On NER (%) 
𝐻𝐻� 

Bridger-Teton NF      

GTNPCEB      

GTNPS      

Teton Wilderness      

Yellowstone NP      

Total (EL 102) 11,000 11,982 109%   
 



 

Figure 2. Estimated number of elk in the Jackson herd (EL 102), 2002–2011.  

Similar figures by segment? 

Similar figure for bison?  

Summary of wintering elk and bison distribution. Classification count over time; spatial 
distribution. 



 

Figure X. Jackson elk herd estimated harvest, 2002–2011. 

Similar figure for bison.  



 

Figure X. Proportional change in summer range use by female elk marked during winter at the 
National Elk Refuge, 1978–2011. Other population segments did not indicate a significant trend 
during the study period.  

What are 5,000 elk? Presumed to be based on the classification count done in February; timing 
is to coincide with unit-wide surveys (Gros Ventre & Refuge feedgrounds, and JEH animals on 
native range). Actual peak number on elk on the refuge early to mid-March. 

 

Strategies 

1) Utilize late-season hunts, hazing, etc., to increase the proportion of the NJEH on native 
range outside of the NER. 
Comingling of elk and cattle on nearby private lands complicates strategies to displace 
elk from the NER to adjacent native winter range.  

2) Obtain easements on adjacent/nearby private lands to mitigate elk and cattle 
comingling issue. 

3) Fencing to reduce comingling of elk and cattle. 
4) Increase harvest of certain NJEH population segments. 



Increased harvest of the Grand Teton National Park population segments, which are 
increasing in relative proportion on the NER during winter (only the southern GTNP/HA 
78 segment appears to be increasing, and the other GTNP segments appear to be stable; 
however harvest of other GTNP segments still acceptable as long as we maintain 1600? 
summering elk in GTNP) may be acceptable. Gros Ventre, Yellowstone National Park, 
and Teton Wilderness population segments are of high conservation value primarily due 
to their migratory behavior, and increased harvest of these segments is not acceptable 
to WGFD.  

5) Define an explicit level of acceptable winter mortality based on similar unfed 
populations.  

6) Establish an elk reduction program on the refuge; could be similar to Theodore 
Roosevelt National Park’s reduction program. 

7) Redefine feeding commencement criteria; currently conservative.  
8) Summer range contraceptives (Santavy sponge™ solution). 

 

PHASE 2 OUTLINE 

Objective 

“…Adaptively manage bison and elk populations to achieve desired conditions, with animals 
relying predominantly on available native habitat (on refuge, park, and forest lands) and 
cultivated forage (on the refuge).” 

Wording of this objective implies adaptive management would first be implemented during the 
second phase. It was generally agreed upon that achieving phase I objective would set the 
framework for meeting phase II objectives, and therefore working through an adaptive 
management process for phase I was both warranted and worthwhile.  

‘Desired conditions’ are not explicitly defined in the phase II objective, but are within the BEMP 
text. Two goals in the BEMP (habitat conservation and disease management) will provide 
desired conditions for the phase II objective beyond the stated population objectives already 
explicitly outlined for phase I and in BEMP goals 2 and 3. The habitat conservation and disease 
management goals in the BEMP will also provide guidance on how inclusive the plan will need 
to be, which will have to be explicitly defined early in the process. All population level goals and 
objectives will necessarily be a collaborative effort with WGFD and adjacent public land 
managers (GTNP and USFS).  

Strategies 

Goal 1: Habitat Conservation 



“Provide secure, sustainable ungulate grazing habitat that is characterized primarily by native 
composition and structure within and among plant communities and that also provides for 
the needs of other native species.” 

1) Produce on sprinkler-irrigated fields on the refuge an average of 5,000 pounds of forage 
per acre on about 400 acres and an average of 2,500 pounds per acre on 700 acres. 
Plant communities in these areas will be dominated by species with a high level of 
palatability and preferred by wintering elk and bison, will have high nutritional value 
and productivity, and will be able to remain upright under moderate snowpack. NEEDS 
TO BE MODIFIED GIVEN NEW IRRIGATION SYSTEM, SEE CCP? 

2) On flood-irrigated fields annually produce a minimum average of 2,500 pounds of forage 
per acre on up to 500 additional acres on the refuge, with the plant communities in 
these areas dominated by species exhibiting the characteristics listed above.(SEE ITEM 
1) 

3) For all plant communities that are grazed by elk and bison on the refuge, annually 
minimize the composition of invasive nonnative plant species; specifically:  

a. Prevent new infestations of noxious weeds (spotted knapweed, diffuse 
knapweed, Russian knapweed, leafy spurge, dyer’s woad, field bindweed, musk 
thistle, Canada thistle, sow thistle), crested wheatgrass, and cheatgrass.  

b. Within 15 years restore to native species approximately 250 acres of cheatgrass 
and about 650 acres of crested wheatgrass.  

c. Continue to restore native plant species in refuge areas currently dominated by 
spotted knapweed in the Gros Ventre River drainage at the rate of 2 acres per 
year for the next 15 years. 

4) Protect sagebrush and grassland communities from degradation, maintain native 
structural and compositional characteristics, and allow degraded areas to recover, 
especially areas used by sage grouse and other sagebrush-dependent species. 
(Characteristics of these communities were to be defined by year 5 of the plan for 
inclusion in the CCP; has this been done, and if so, can we simply insert them here?) 
CITE CCP 

5) Limit cultivated areas on the refuge to 2,400 acres that are already under cultivation. 
6) Restore 800 acres of willows to Class I or II condition (see page X. for condition 

description).  
7) Allow for a sufficient level of aspen recruitment — including a minimum of 800 

stems/acre that reach a height of 80 inches (2 meters) so as to be out of reach of 
ungulate browsers, at some point within each 100-year period. Maintain approximately 
1,000 acres of aspen in Class I or II condition over the long term. 

8) Allow for a sufficient level of cottonwood recruitment — including a minimum of 0.17 
stem/meter that reaches a height of 80 inches (2 meters) so as to be out of reach of 



ungulate browsers at some point within each 100-year period — throughout each 
cottonwood stand in order to maintain approximately 1,000 acres of cottonwood in 
Class I or II condition over the long term. (Within-community characteristics will be 
specified in the upcoming comprehensive conservation plan for the refuge.) 

9) Maintain at a minimum the existing proportion of the wet meadow community that 
remains ungrazed to lightly grazed each year (an estimated 15%–20%) and collect a 
sufficient amount of field data on vegetation and wildlife use within the community 
type, as well as published literature, to formulate a quantitative objective for the 
upcoming comprehensive conservation plan for the refuge. 

Goal 4: Disease Management 

“Work cooperatively with the State of Wyoming and others to reduce the prevalence of 
brucellosis in the elk and bison populations in order to protect the economic interest and 
viability of the livestock industry, and to reduce the risk of adverse effects for other non-
endemic diseases not currently found in the Jackson elk and bison populations.” 

1) Continue efforts to lower the risk of brucellosis transmission to livestock by 
concentrating elk and bison on the refuge and keeping them separated from livestock 
during the first part of the critical period of potential transmission (February–March).  

2) Conduct winter feeding activities in ways that reduce brucellosis transmission within the 
elk and bison herds.  

3) Work in collaboration with WGFD personnel to inform hunters about elk and bison 
disease status and potential human and/or wildlife health hazards, health risks, and 
recommended handling practices. 

4) Continue to work with WGFD on the vaccination program. 
 

 
 



year start End NER Total Harvest GTNP Total Harvest Opening weekend harvest October harvest First week harvest Other Comments
1987 24-Oct 22-Nov 176 535 50 64
1988 29-Oct 2-Dec 401 948 31
1989 28-Oct 10-Dec 424 729 135
1990 20-Oct 30-Nov 367 603 161 "Through November 9th"
1991 12-Oct 29-Nov 436 961 174 "Through November 2nd"
1992 10-Oct 15-Nov 220 838 168 "Through November 6th" 
1993 9-Oct 30-Nov 272 NA No breakdown of harvest provided



National Elk Refuge (NER) Winter Feeding Adaptive Management Plan Summary and Timeline  

13 February 2014 

Uncertainty regarding how to reach objectives for elk and bison populations, desired habitat conditions, and 
disease management in Jackson Hole remains after many years of study and debate. Determining an effective 
set of management actions to meet multiple and potentially competing objectives is needed. In an effort to 
address this, an adaptive management (AM) approach is being developed by a team of representatives from 
four agencies: NER, Grand Teton National Park, Bridger-Teton National Forest, the Wyoming Game and Fish 
Department.    

There are four essential elements to an AM approach: 1) well defined and mutually agreed upon objectives, 2) 
clearly articulated management actions and strategies, 3) a model, or competing models, describing the 
dynamics of the system being managed, and 4) a monitoring program to quantify system response to 
management and allow estimation of the difference between the observed and predicted (from the model or 
models) system response. Each of these elements of the upcoming NER Winter Feeding Adaptive 
Management Plan are briefly described below: 

 

1. Objectives – defined in Bison and Elk Management Plan (BEMP; USFWS & USNPS 2007) 
a. Elk and bison BEMP population objectives are divided into two Phases 

i. Phase 1 population objectives defined numerically (5000 elk and 500 bison) 
ii. Phase 2 elk population objective to be defined based on achieving ‘desired conditions’; bison 

population objective consistent between BEMP phases  
b. Twelve additional objectives with measurable attributes and performance criteria are defined in the BEMP 

and CCP 
c. ‘Desired conditions’ will be defined based on a subset of these objectives  
d. Projected completion date 6/1/2014 

2. Management Actions and Strategies 
a. Completed three strategies (excluding reference strategy) for managing elk abundance and distribution on 

the NER 
b. Creating two strategies for bison (excluding reference strategy) 
c. Projected completion date 3/15/2014 
d. Tables presenting the relative advantages and disadvantages of each strategy for each objective and 

decision consideration will be created 
e. Projected completion date 4/15/2014 

3. Model(s) describing system dynamics 
a. Competing models if considerable uncertainty regarding elk and bison population response to management 

actions 
b. Single model if system relatively well understood and response of populations reasonably predictable 
c. Projected completion date 8/15/2014 

4. Monitoring program  
a. Elk and bison populations – use existing monitoring to greatest extent possible 
b. Monitoring of performance measures for desired habitat conditions will use existing monitoring where 

possible, developing new monitoring protocol where necessary 
c. Projected completion date 12/15/2014 
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Adaptive Management of Winter 
Feeding at the National Elk 

Refuge 

Jeff Warren 
USFWS Region 6  

Inventory and Monitoring Program 



Overview 

• Brief history (as I understand it) 
• Bison and Elk Management Plan 
• Phase 1 
• Phase 2 

• Review of Adaptive Management 
• Common Causes of Failure in AM  

 



Bison and Elk Management Plan 

• Mandates Adaptive Management of 
‘sustainable populations’ 
• ‘Animals relying predominantly on native habitat’ 

 
• 2-phased approach 

• Phase 1 objective: ~5000 elk and 500 bison (pg. 
135 BEMP) 

• Phase 2: ‘Adaptively manage bison and elk 
populations to achieve desired conditions…’ (pg. 
135 BEMP) 



Phase 1 

• Not part of adaptively managing elk and bison 
herds?  
• Current elk and bison population – above obj.? 
• Why has objective not been met? 
• Thoughts on when objective will be reached 

• Is the pop’n objective too high?  
• What data will be used to determine this? 



Phase 2 

• Implementation of adaptive management to 
‘achieve desired conditions’ 
• Need to define desired conditions 
• Use BEMP  

• Based on desired conditions, how precisely can 
we predict winter carrying capacity?  
• Precisely; do we really need Adaptive Management?  
• Imprecisely; this uncertainty can be reduced using 

Adaptive Management 



When is Adaptive Management 
Appropriate? 

• Six key conditions 
• A real management choice is to be made 
• Opportunity to apply learning 
• Clear and measurable management objectives can 

be identified 
• Value of information for decision making is high 
• Uncertainty can be expressed as a set of testable 

models 
• A monitoring system can be established to reduce 

uncertainty 



Components of Adaptive Management 

• Statement of Objectives 
• Management Options 
• Models of System Dynamics 
• Monitoring Program 
• Choosing an Optimal Strategy 

Research 
(learning only) 

Adaptive Management 
(management and learning) 

Management 
(no systemic learning) 



Adaptive Management is Iterative 

Set-up phase 
stakeholders 

objectives 
management actions 

models 
monitoring design 

Iterative phase 
Decision making 

 
Monitoring 

 
Assessment 



Statement of Objectives 

• What are we trying to achieve with our 
management actions? 
• Population viability / abundance threshold 
• Population structure 
• Habitat quality 

 



Management Options 

• What components of the system can we 
influence effectively? 
• Forage production 
• Population 
• Animal Distribution 



Management Options 

• Must result in a measurably different return 
 

• Meaningfully distinct options 
 

• Should be a fairly limited set 



Model(s) of System Dynamics 

• Competing ideas of what drives the system  
– Considerable uncertainty exists 
– Determine best predictive model 

 

• Or Single representation of system 
– System well understood 
– Improve parameter estimates 
 



Monitoring Program 
• Quantify Objective response  
• Directed at hypothesis discrimination or 

parameter estimation 
• Not an omnibus approach of surveillance 

monitoring 
 

 



Choosing An Optimal Strategy 

• How to balance maximizing winter carrying 
capacity with 
– Existing constraints (e.g., BEMP goals)  
– Limited resources (time and money) 
– Competing interests (e.g., hunters vs. non-

hunters) 



Next Steps 

• Draft (Phase 2) 
– Statement of Objectives 
– Management Options 
 

• Models of System Dynamics and Monitoring 
Program can only be drafted after the group 
agrees on the first 2 components 

 
• Choosing an Optimal Strategy follows all 

 



Next Steps 

• Lead authors?  
 

• Timeline? 



Journal of Environmental Management 
Volume 92 (2011) 

Adaptive Management for Natural Resources 



Why is AM so Unsuccessful?  

• C. J. Walters, 2007. Ambio 36:304-307 
• Failure to comprehend the need for 

management experiments 
• ‘Don’t we already know the answer?’ 
• Often appear to contradict conventional wisdom 

or common intuition 

• Lack of leadership in implementation 
• Inadequate funding for monitoring programs 
 

 



Analysis of the Implementation 
Crisis Facing Adaptive 

Management 

• The central tenet of adaptive management, 
“management by experiment,” leads 
ecologists to seek manipulative, ecosystem-
level experiments as solutions to management 
problems. 



• Managers are uncomfortable with the 
additional uncertainty and risk of 
experimental manipulation but comfortable 
with a trial-and-error approach that justifies 
the next generation of decisions when 
management actions fail to produce a desired 
result.  

• There is too much turf protection by managers 
and scientists who do not recognize the need 
for different roles in a science-management 
partnership. 
 



• Implementation becomes bogged down by 
the tyranny of modeling and modelers in 
pursuit of the ultimate model or technology. 

• The nature of ecosystem structure and 
functioning desired by management usually is 
not articulated and does not incorporate the 
range of stakeholders’ value systems. 

• Monitoring programs are too ambitious and 
are abandoned  because they are 
unachievable or become ends in themselves 
rather than means to a management end. 



• Too much unstructured information from 
scientists, modelers, and monitoring paralyze 
decision-making processes. 

• The AM process often is superimposed on 
bureaucratic institutional structures and 
processes. The learning-by-doing process 
flounders when the fundamental 
management axiom of “form must follow 
function” is ignored. 

• Individuals within organizations are unable to 
adapt to the new ways of thinking and 
functioning; revert to familiar operating rules. 
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Bison and Elk Management Plan Implementation and Accomplishments 
 
Below is a list of activities which have been accomplished since the Bison and Elk Management 
Plan (Plan) was approved in April 2007.  The accomplishments below are organized according to the 
“Key habitat conservation and population management elements…” listed on pages 209-211 of the 
Bison and Elk Management Plan, with the addition of Chronic Wasting Disease. 
   

 
 INITIATE HABIAT RESORATION PROJECTS TO IMPROVE NATIVE 

AND CULTIVATED FORAGE ON THE REFUGE AND ACHIEVE 
DESIRED CONDTIONS AND GOALS: 

 
Increase Forage – In 2007 and 2014, 100 acres of agricultural fields were reseeded each year to 
increase production of nutritious, palatable natural standing winter forage. 
 
- From 2007 through 2014, approximately 1,000 acres of grassland were treated each Spring 
with a harrow to promote grass production. 
 
Expand Irrigation – In 2008, the FWS contracted with the Bureau of Reclamation to develop 
and design a Conceptual Plan for an expanded and improved irrigation system to increase 
production of natural, standing winter forage.  

 
 - 2009 completed Irrigation Expansion EA and began design and contracting process. 
 
 -2010 constructed Expanded Irrigation System.  Approx. 4,300 acre maximum footprint. 
 
 -2011 tested and utilized expanded irrigation system.  Approximately 3,400 acres irrigated. 
 
 -2012 severe drought.  Irrigated 3,444 acres with return of 885 tons forage. 
 
 -2013 growing season drought (May/June).  Irrigated 3,136 ac. which increased forage 

production by 1,200 tons. 
 
 -2014; average precipitation fell during the primary growing season (May/June).  Irrigated 3,860 

acres which produced 1,444 tons of additional forage. 
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Invasive Plant Control – Since 2007, a total of 534 acres of noxious weeds were chemically 
treated to improve forage production.  Invasive plant (weed) control is conducted annually 
through a partnership/contract with the Teton County Weed and Pest Department.  Each year the 
NER is thoroughly searched for noxious weeds.  Treatment consists primarily of chemical 
control.  This effort enables natural plant communities and desirable planted forage to produce 
maximum biomass for winter forage without reduced productivity from noxious weed 
completion.  
 
Forage monitoring – Each Fall vegetative transects are conducted in to determine forage 
production, which helps us evaluate the effectiveness of the irrigation system.  Surveys in key 
locations are also conducted in cooperation with the WGFD to determine the amount of available 
forage.  As elk and bison consume the forage, this survey helps determine when supplemental 
feeding needs to begin for the season. 
 

 
 INITIATE RESTORATION OF PREVIOUSL CULTIVATED AREAS IN 

THE PARK TO NATIVE PLANT COMMUNITIES. 
 
Restore Native Plant Community – This process is ongoing on the Grand Teton National Park.  
Restoration efforts have been initiated on 1,116 acres and are in varying stages of completion.  
To date, restoration on 43 acres have been completed and support functioning native plant 
communities.  In 2016, 275 acres are scheduled to be completed and 798 acres in 2020.  

   
 
 WORK WITH PRIVATE AND AGENCY PARTNERS TO MINIMZE 

BISON AND ELK CONFLICTS WITH ADJACENT LAND OWNERS  
(e.g., by providing human and/or financial resources to manage co-
mingling and reduce crop depredation by elk and/or bison on private 
lands.) 

 
Reduce Property Damage –In 2008, the NER coordinated harvest of bull bison by hunters 
through Wyoming Game and Fish Department (WGFD) law enforcement officers.  
Approximately six mature, bison bulls were frequenting the Kelly area and causing property 
damage (fences, buildings) and creating a safety hazard for young children riding bikes in the 
area.  Harvest occurred on NER lands with private, life-estate encumbrances.   
 
-2009-2013; Similar coordination as in 2008 with varying results. 
 
Private Lands Program Development – Multiple invitations were extended to area ranch 
owners and managers to obtain suggestions for collaborative approaches to manage the Jackson 
elk and bison herds.  Ideas concerning coordination and program development on private lands 
to benefit elk and ranching operations have been received and will be considered in the Adaptive 
Management Planning process. To date, seven ranch managers/owners have met with the NER to 
discuss opportunities for collaborative elk management. 
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-Two non-profit land conservation organizations have been contacted to discuss possible 
assistance in establishing private lands easements to help prevent co-mingling of bison/elk and 
domestic livestock to prevent brucellosis transmission.  Easement criteria have been developed 
in cooperation with the Wyoming Game and Fish Department, Grand Teton National Park, 
Bridger-Teton National Forest and the National Elk Refuge.   
 
 

 INITIATE A PUBLIC EDUCATION EFFORT TO BUILD 
UNDERSTANDING OF NATURAL ELK AND BISON BEHAVIOR, 
ECOLOGY, DISTIRBUTION, DISEASE IMPLICATIONS, AND EFFECTS 
TO OTHER SPECIES. 
 

 
Training to Expand Public Education – From 2007 through 2013, day-long interpretive 
training was conducted for sleigh ride drivers to ensure that accurate, high-priority interpretive 
information is conveyed to the public during sleigh ride interpretive trips.  NER staff developed 
an interpretive manual for sleigh ride drivers, who serve as the public face of the NER to 20,000 
to 25,000 winter visitors each year.  
 
Local wildlife expedition companies that provide public tours on the NER were invited to attend 
the sleigh ride training sessions from 2010 through 2014.  This better prepares wildlife tour 
guides to present accurate information to the public concerning bison/elk management goals and 
strategies.   
 
Community Informational Programs - Management presentations often occur annually to key 
community and conservation organizations such as: Rotary, TNC, Jackson Hole Historical 
Society, Grand Teton Association Board of Directors, Wyoming Outfitters and Guides 
Association, Yellowstone Business Partnership, Teton County Commissioners, Teton County 
Conservation District, Chamber of Commerce, etc. 
 
-News releases and feature stories occur frequently in local newspapers and magazines which 
describe either refuge management actions, resources or biological relationships. 
 
Visitor Center Informational Programs - New visitor programs were developed to highlight 
NER bison/elk management activities and the above topics.  Programs include: Roving 
Naturalist; Feature Creature, Winter Wildlife Tours, Wildlife Caravans and teacher seminars on 
NER management. 
 
School Informational Programs - School programs designed to build a foundational 
understanding about NER bison/elk management were presented at area schools from 2007 
through 2014.  Basic bison/elk ecology and management lessons were conducted for hundreds of 
area second and fourth graders.  
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 IDENTIFY CRITERIA FOR BEGINNING AND ENDING FEEDING EACH 
YEAR IN CONSULTATION WITH WGFD. 

 
Developed Criteria - Draft criteria outlining when to begin and end the supplemental feeding 
program were developed in collaboration with the WGFD and used without incident from 2007-
2014.  These criteria will be finalized in an Adaptive Management Plan. 
 
 

 DEVELOP A STRUCTURED FRAMEWORK, IN COLLABORATION 
WITH WGFD, OF ADAPTIVE MANAGEMENT ACTIONS THAT 
INCLUDE TRIGGERS FOR PROGRESSIVELY TRANSITIONING FROM 
INTENSIVE SUPPLEMENTAL WINTER FEEDING TO GREATER 
RELIANCE ON FREE-STANDING FORAGE, BASED ON THESE 
CONSIDERATIONS:  

 
1. Level of forage production and availability on the National Elk Refuge. 
2. Desired herd size and ratios. 
3. Effective mitigation of bison-elk-cattle mingling on private lands. 
4. Winter distribution patterns of elk and bison. 
5. Prevalence of brucellosis, chronic wasting disease, and other wildlife diseases. 
6. Public support. 

 
Initiate AMP - Internal NER planning in preparation for a formal Adaptive Management 
Planning (AMP) began in October 2012.  The effort to develop a structured framework was 
initially postponed due to BEMP litigation (2008-2010) and NER Comprehensive Conservation 
Planning.  An Adaptive Management Planning Team was assembled and meetings began in May 
2013 with representation from the Grand Teton National Park, Bridger-Teton National Forest, 
Wyoming Game and Fish Department and National Elk Refuge.  Completion of the Adaptive 
Management Plan is anticipated in 2015.    

 
 
 WORKING IN COLLABORATION WITH WGFD TO MAINTAIN THE 

JACKSON ELK HERD OBJECTIVE OF 11,000, FOLLOWING THE 
INITIAL IMPLEMENTATION OF A PHASED APPROACH, ABOUT 5,000 
ELK WILL BE EXPECTED TO WINTER ON THE REFUGE.  AS HERD 
SIZES AND HABITAT OBJECTIVES ARE ACHIEVED, FURTHER 
REDUCTIONS IN FEEDING OR ELK NUMBERS COULD OCCUR 
BASED ON ESTABLISHED TRIGGERS AND CHANGING SOCIAL, 
POLITICAL, OR BIOLOGICAL CONDITIONS.  HUNTING (bison and elk 
on the refuge) AND, WHEN NECESSARY, A HERD REDUCTION 
PROGRAM I9N THE PARK WILL BE USED TO ASSIST THE STATE IN 
MANAGING HERD SIZES, SEX AND AGE RATIOS, AND SUMMER 
DISTRIBUTIONS. 
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Public Hunting Program – The NER participated as an active partner in the elk and bison 
season and harvest objective setting process from 2007 through 2014 with the WGFD and Grand 
Teton National Park. 
 
Expand Hunting Area - Implemented the first elk hunt for the South Unit of the NER in 2007, 
which continued each year through 2014.  This limited-range weapons hunt was designed to 
harvest and redistribute elk that historically congregated near the Town.  The limited-range 
weapons restriction combined with no-hunt buffer zones along the Town of Jackson provides a 
significant measure of safety for Jackson residences.  These hunts have been successful in 
reducing the concentration of early season elk on the South end of the NER and dispersing them 
to the NER North Hunting Unit, the Bridger-Teton National Forest and the Grand Teton National 
Park where they could be harvested by hunters.  
 
Non-lead Ammunition - A voluntary, non-lead ammunition program was initiated by the NER 
in 2008 in cooperation with the Grand Teton National Park and Craighead-Beringia South 
(private wildlife research organization).  The purpose of this program was to minimize the 
impacts of secondary lead poisoning of scavengers, especially eagles and ravens, that feed on the 
remains of hunter killed elk and bison on the GTNP and NER. It could also reduce the potential 
for litigation opposing the hunts based on impacts to other wildlife.  Free non-lead ammunition 
was provided to interested hunters on the GTNP and NER in 2009 & 2010. The program was 
well received by hunters.  WGFD joined the effort in 2011. Discounted non-lead ammunition 
was provided to interested GTNP and NER hunters in 2011.  Discounted or free non-lead ammo 
was not provided to hunters in 2012, yet approximately 50% of the NER hunters used non-lead 
ammo.  Approximately 60% of the successful NER elk hunters used non-lead ammo in 2013.  
 
Expand Hunting Opportunities – The traditional, local NER Elk Permit drawing process, held 
weekly at the Teton County Fair Building, was replaced in 2008.  An on-line application system 
provided by and coordinated with the WGFD was, and is still used today to issue NER Elk Hunt 
Permits. Hunters have three types of application opportunities: 1.) Initial Draw for a one week 
time period; First-Come-First-Served, for unclaimed Initial Draw Permits; Weekly Alternates 
drawings during the NER elk hunting season.  Hunters no longer needed to be present to obtain a 
NER Elk Hunt Permit, which expands the pool of applicants from a regional to a nation-wide 
group. 
 
In an effort to increase elk harvest, the NER initiated a one-day hunting permit in 2014 which is 
issued by the NER Law Enforcement Officer.  These “field permits” are placed in a dispenser on 
the NER road and available on a “First-Come-First-Served” basis.  These permits are issued on 
days when the actual numbers of hunters on the NER is well below the number of hunters the 
refuge can safely support.       
 
Memorandum of Understanding – A draft update to the Memorandum of Understanding was 
completed between the National Elk Refuge and the Wyoming Game and Fish Department 
concerning various aspects of management of the National Elk Refuge.  This MOU will be 
finalized after the completion of the BEMP Adaptive Management Plan. 
 
GPS Collar Monitoring 
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GPS collars were deployed on elk to track their movements and complete a hunting season 
vulnerability analysis.  This information is used to help set elk hunting seasons and quotas.  A 
total of 146 collars were deployed and 195,260 locations used in the vulnerability analysis.  
 
 

 
 WORK COLLABORATIVELY WITH WGFD TO MAINTAIN AND 

ENSURE A GENETICALLY VIABLE POPULATION OF ABOUT 500 
BISON (currently bison number about 1,100). A PUBLIC BISON HUNT 
WILL BE INITIATED ON THE REFUGE AND MANAGED IN 
ACCORDANCE WITH THE STATE OF WYOMINGS’S LICENSING 
REGULATIONS AND AN APPROVED REFUGE HUNTING PLAN.  

 
Bison Hunt – The NER worked closely with WGFD to develop and implement a public bison 
hunting season on the NER in 2007 which continued each year through 2014.  Season setting and 
license quotas are set to aggressively reduce the bison herd.   
 
Bison Hunt Extension - A three week bison season extension was implemented on the NER in 
December 2008 and January 2009 with the WGFD.  This extension increased the season harvest 
by approximately 80 animals, most of which were cow bison which is the key to herd reduction.   
 
In 2011 the bison season was expanded to maximize opportunities for bison harvest.  Start date: 
August 15, 2011; Closing date: January 8, 2012. 
 
The 2013 Bison hunting season was conducted from August 15, 2013 through January 10, 2014. 
 
2014 the Bison hunting season was conducted from August 15, 2014 to January 18, 2015.  
Experience is showing that after the initial hunt opening in August, the bison often to not return 
to the NER until late December or January. The season was extended into late January in order to 
encourage a higher bison harvest.      
 

 POTENTIALLY ALLOW FOR A SMALL CEREMONIAL TAKING OF 
BISON (approximately 5 each year) BY THE TRIBES TRADITIONALLY 
ASSOCIATED WITH JACKSON HOLE.  IF IMPLEMENTED, THIS 
WOULD B E ADMINISTERED AND MANAGED BY FWS.  

 
 

Ceremonial Bison Hunt – The NER developed a first-of-its-kind Memorandum of Agreement 
with the Shoshone-Bannock Tribes to conduct a ceremonial bison hunt on the NER in 2008.  
This ceremonial hunt has continued through 2014 with five bison harvested most years.   

 
 
 PERMIT WGFD TO VACCINATE ELK AND BISON FOR 

BRUCELLOSIS ON THE REFUGE AS LONG AS IT IS LOGISTICALLY 
FEASIBLE AND VACCINES ARE DETERMINED TO BE SAFE. 
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Elk Brucellosis Vaccinations - Coordinated elk brucellosis vaccination on the NER with the 
WGFD for the winters of 2007 through 2014. 
 
Bison Vaccinations Denied – A WGFD request to administer brucellosis vaccination program 
for bison on NER during the winter of 2007-2008 was denied by the Refuge Manager.  The 
request was to vaccinate approximately 700 bison using syringe darts.  The effective retrieval of 
used syringes from bison using this untested approach was in question.  Large numbers of 
“unretrieved” syringes littering the NER would pose a safety hazard to refuge employees, 
hunters and other wildlife.  We offered to allow a pilot project to determine the effectiveness of 
syringe retrieval.  The WGFD decided the delivery system needed further refinement and has not 
submitted a similar request to date.    
 
 

 CHRONIC WASTING DISEASE 
 
Actions below were implemented to improve surveillance for, and reduce the impact of CWD on 
the NER. 
 
Collection of CWD Suspect Elk by Refuge Personnel – In 2008, as a standard operating 
procedure, required permanent Refuge staff to carry a firearm in the tractor during the 
supplemental feeding operation.  They are instructed to immediately shoot any elk that exhibit 
suspect CWD symptoms.  All elk collected are then tested for CWD.  Staff have received 
training in identifying CWD symptoms and have passed a firearms proficiency test.   
 
The purpose of this new procedure is two-fold.  First, it enhances the effectiveness of our 
surveillance, helping us to identify the arrival of CWD at the earliest possible date.  Also, it 
removes potentially infected elk at the earliest opportunity, to reduce the risk of spreading the 
disease to other elk.  It also stops the shedding of prions that can cause environmental 
contamination to the refuge. To date, no elk have been collected using this protocol.      
 
Herd Health Monitoring Project – In 2009 a long-term, bison/elk herd health monitoring 
project was initiated on the Refuge with the Wildlife Health Office in Bozeman, MT (Tom 
Roffe).  The purpose of this project is to identify the presence/prevalence of all diseases in these 
herds.  Also, it attempts to determine if management actions cause environmental conditions 
which exacerbate the presence/prevalence of diseases.  All elk collected for this project are tested 
for CWD and a wide variety of other diseases and conditions.  A total of 145 elk were euthanized 
and sampled from 2009 through 2013. 
 
 CWD Working Group – In 2008 the NER initiated the establishment of a CWD Working 
Group, comprised of  land and wildlife management agencies that have influence on the Jackson 
Elk Herd.  Members include: Grand Teton and Yellowstone National Parks, Bridger-Teton 
National Forest, Wyoming Game and Fish, and the National Elk Refuge.  The purpose of this 
group is to share information and when possible, leverage efforts to detect the presence of CWD 
and reduce the risk of CWD environmental contamination.  This Working Group has met on an 
“as-needed” basis which was approximately twice per year from 2008 to 2011. 
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Increased CWD surveillance – One of the outcomes from the CWD Working Group is a 
consensus concerning the importance of increased CWD surveillance.  The GTNP, WGFD and 
NER have pursued funding for additional CWD technicians to increase samples from hunter 
harvested elk.  To date the primary funding support for this effort has come from the NER 
through the FWS Wildlife Health Program in Bozeman, MT.  
 
CWD Technician – The NER provided funds from 2007 through 2014 to the WGFD to hire a 
technician(s) to collect CWD samples on the Refuge, the GTNP and surrounding area from 
hunter harvested elk throughout the hunting season.   
 
Increased Public Awareness and CWD Sample Size – Another issue identified by the CWD 
Working Group is the importance of increasing public awareness.  Both the NER and GTNP 
provides CWD information to hunters that receive permits to harvest elk on the Refuge and Park.  
This information addresses possible impacts to the Jackson Elk Herd, the potential long-term 
ramifications of environmental contamination to the GTNP and the NER, human health 
questions and how to have harvested elk tested for CWD.   

 
Free CWD Carcass Testing - The WGFD has agreed to extend its free, CWD testing service to 
NER and GTNP hunters.  It is anticipated that increased public awareness combined with the 
ability for hunters to test their harvested elk, will increase the CWD sample size for the NER and 
GTNP.    
 
CWD Model for NER – The Refuge initiated a NER CWD Modeling project in 2008 with Dr. 
Schauber at Southern Illinois University.  This contract was terminated due to lack of 
performance in 2010 and issued to Dr. Erik Osnas, Princeton University.  A draft report was 
received in 2012. The report demonstrated there is too much uncertainty about CWD 
transmission to predict the relative population effects of CWD under various management 
strategies.  The model did predict that culling symptomatic animals would provide some 
benefits. 
 
The results of a long-term CWD study at the Rocky Mountain National Park were published in 
2014 (THE JOURNAL OF WILDLIFE MANAGEMENT, Volume 78, Issue 2, February 2014, 
Pages: 214–223, Ryan J. Monello, et. al.). This was the first extensive CWD study of a wild, 
free-ranging elk herd and provides information which will be useful in developing a CWD model 
for the NER.  The development of a CWD modeling study was developed with authors Dr.’s 
Monello and Hobbs.  A contract to complete an NER CWD model has been awarded to Dr. 
Hobbs through Colorado State University and is scheduled to be completed in 2016.   
  



Numbers of elk classified each winter during annual surveys from feedtrucks on the National Elk Refuge (NER) 
and during aerial surveys of nonfeedground areas in the north half of NER and USFS lands adjacent to the east side of the NER.
ON FEED is the total number of elk on all NER feedgrounds both classified & unclassified.  
OFF FEED is the number of elk not on feedgrounds both on and adjacent to the NER.
TOTAL is the sum of the ON FEED and OFF FEED numbers.
Corrected counts and estimated numbers are based on M. Boyce corrections for winter severity (January precipitation).

Percent MATURE ON REFUGE ON FEED ELK estimated estimated estimated recruitment January
MATURE SPIKE ON OFF OFF BULLS: SPIKES: CALVES: BUT OFF FEED CORRECTED number number survival among adult precipitat

YEAR DATE BULL %MB BULL % spikes COWS % cows CALF % calves UNCL FEED FEED a TOTAL FEED 100 COWS 100 COWS 100 COWS e FOR WINTER spikes calves calves cows only at Moose
1912 7250
1913 4000
1914 6150
1915 no feeding or classification
1916 8000
1917 6000
1918 10000
1919 3000
1920 8000
1921 3500
1922 4300
1923 3400
1924 4800
1925 5500
1926 no feeding or classification
1927 450 8.2 258 5.1 3650 66.4 1143 20.8 5521 1104 6625 12.3 7.1 31.3
1928 7500
1929 6000
1930 7000
1931 131 4.2 41 1.4 2425 78.0 513 16.5 3110 3110 5.4 1.7 21.2
1932 1160 16.9 194 3.4 4305 62.6 1214 17.7 6873 1527 8400 26.9 4.5 28.2
1933 7460
1934 no feeding or classification
1935 644 7.2 315 3.8 6142 68.5 1860 20.8 8961 539 9500 10.5 5.1 30.3
1936 605 14.8 25 0.7 3020 74.0 432 10.6 4083 117 4200 20.0 0.8 14.3 4083 157.5
1937 4000 69.3
1938 768 11.5 264 4.5 4552 68.4 1071 16.1 6655 6655 16.9 5.8 23.5 7442 85.6
1939 7637 8441 84.8
1940 no feeding or classification 9500 144.5
1941 19-Feb 1182 12.1 530 5.8 5876 59.9 2216 22.6 520 10324 676 11000 20.1 9.0 37.7 11739 57.4
1942 13-Mar 1177 12.0 530 2.9 5947 60.4 2187 22.2 9841 9841 1344 11185 19.8 8.9 36.8 11522 45.5
1943 15-Jan 9779 9779 1921 11700 9779 165.9
1944 no feeding or classification 30.7
1945 26-Feb 661 12.6 245 5.4 3522 67.4 798 15.3 5226 1217 6443 18.8 7.0 22.7 6878 46.7
1946 07-Mar 833 13.3 311 5.8 3929 63.0 1168 18.7 6241 1759 8000 21.2 7.9 29.7 7237 76.2
1947 not classified 7000 78.2
1948 no feeding or classification 6750 65.8
1949 25-Feb 1070 15.6 588 8.4 3639 53.0 1572 22.9 1190 8059 1364 9423 29.4 16.2 43.2 9808 42.4
1950 no classification 8700 8700 1000 9700 8564 127.0
1951 no classification 9500 9500 8923 146.8
1952 07-Feb 1221 16.6 480 7.8 4502 61.2 1148 15.6 7351 1196 8547 27.1 10.7 25.5 7668 106.7
1953 14-Feb 9000 9000 200 9200 8055 163.3
1954 25-Feb 1155 14.2 577 8.3 5000 61.6 1383 17.0 8115 1415 9530 23.1 11.5 27.7 7470 149.9
1955 15-Jan 8000 1177 68.1
1956 12-Mar 1489 13.5 447 4.4 7362 66.8 1719 15.6 595 11612 11612 20.2 6.1 23.3 11023 147.3
1957 Jan 6800 6800 1200 8000 7637 83.3
1958 5695 5695 1305 7000 6176 99.3
1959 09-Mar 1020 17.9 236 4.7 3204 56.4 1224 21.5 363 6047 496 6543 31.8 7.4 38.2 7626 50.0
1960 29-Feb 996 21.0 302 8.1 2413 50.8 1035 21.8 4746 1030 5776 41.3 12.5 42.9 6257 504 1364 0.825 49.0288963 53.1
1961 13-Jan 696 12.4 343 7.0 3683 65.9 869 15.5 5591 1114 6705 18.9 9.3 23.6 8036 563 1249 1.000 26.0179641 11.2
1962 03-Jan 1070 14.0 531 8.1 4191 54.7 1874 24.4 7666 556 8222 25.5 12.7 44.7 9267 746 2265 0.421 51.2021858 49.0
1963 03-Jan 614 10.5 365 7.0 4086 70.1 762 13.1 5827 15.0 8.9 18.6 6806 477 890 0.891 20.478366 77.0
1964 26-Feb 967 12.2 307 4.4 4867 61.5 1775 22.4 7916 19.9 6.3 36.5 8974 396 2012 0.685 38.9254386 73.4
1965 28-Jan 930 11.7 594 8.5 4889 61.5 1533 19.3 7946 19.0 12.1 31.4 8144 689 1571 0.710 35.6926659 112.0
1966 803 12.2 383 6.7 4127 62.9 1243 19.0 6556 19.5 9.3 30.1 8372 557 1587 0.630 33.1997863 39.4
1967 10-Feb 822 11.2 407 6.2 4622 62.7 1518 20.6 7369 296 7665 17.8 8.8 32.8 8048 500 1658 0.730 36.0142349 90.4
1968 15-Feb 689 10.3 429 7.2 4465 67.1 1076 16.2 6659 150 6809 15.4 9.6 24.1 8425 605 1361 0.869 26.6600595 41.7
1969 31-Jan 886 9.6 573 6.9 5523 60.0 2223 24.1 9205 16.0 10.4 40.2 8588 592 2074 0.607 44.9090909 148.6
1970 19-Feb 864 10.3 533 7.1 5428 64.5 1596 19.0 8421 775 9196 15.9 9.8 29.4 8919 629 1690 0.784 32.6046987 98.6
1971 02-Mar 736 9.1 580 7.9 5181 64.3 1557 19.3 8054 823 8877 14.2 11.2 30.1 8360 663 1616 0.850 33.8404695 107.2
1972 04-Feb 720 9.5 532 7.7 4781 62.8 1582 20.8 7615 835 8450 15.1 11.1 33.1 8900 687 1849 0.626 37.23229 63.2
1973 28-Feb 740 10.3 416 6.4 4745 66.0 1293 18.0 7194 286 7480 15.6 8.8 27.2 8977 579 1613 0.912 29.8683299 40.9
1974 28-Feb 716 9.1 557 7.8 5233 66.4 1372 17.4 7878 678 8556 13.7 10.6 26.2 9457 735 1647 0.807 29.3413174 50.0
1975 03-Mar 745 10.0 522 7.8 4768 64.0 1415 19.0 7450 15.6 10.9 29.7 8536 665 1621 0.860 33.3254828 72.1
1976 05-Mar 980 12.5 511 7.4 4725 60.1 1643 20.9 7858 515 8373 20.7 10.8 34.8 9380 697 1961 38.989084 52.6

1977 b 15-Mar 616 10.7 459 9.0 3511 61.3 1146 20.0 5732 17.5 13.1 32.6 1867 168 373 37.5491481 37.1
1978 23-Feb 1393 16.6 424 6.0 5073 60.3 1523 18.1 82 8495 396 8891 27.5 8.4 30.0 9542 570 1727 0.854 32.7597333 73.9
1979 23-Feb 1503 19.2 544 8.4 4347 55.5 1434 18.3 130 7958 594 8552 34.6 12.5 33.0 8750 737 1603 0.745 37.7070734 85.3
1980 04-Mar 1680 21.7 441 7.2 4443 57.3 1185 15.3 25 7774 206 7980 37.8 9.9 26.7 8255 597 1262 29.6101949 99.3
1981 no feeding or classification 6300 2065 0 0 28.2
1982 24-Feb 1261 19.3 405 7.4 3801 58.2 1063 16.3 216 6746 489 7235 6.758811 33.2 10.7 28.0 7578 560 1234 1.000 31.3015312 83.6
1983 24-Feb 1118 19.0 488 10.2 3312 56.3 960 16.3 45 5923 346 6269 5.519222 33.8 14.7 29.0 7496 761 1224 1.024 33.9943343 50.3



1984 23-Feb 1073 21.4 345 8.7 2886 57.6 706 14.1 45 5055 311 5366 5.795751 37.2 12.0 24.5 7234 627 1019 0.968 27.7843369 23.1
1985 22-Feb 984 17.1 293 6.0 3500 60.8 981 17.0 106 5758 408 6166 6.616932 28.1 8.4 28.0 8214 493 1399 0.669 30.5893358 10.7
1986 20-Feb 819 12.7 350 6.2 4039 62.8 1222 19.0 0 6430 296 6726 4.400833 20.3 8.7 30.3 7505 468 1426 1.061 33.1255083 72.6
1987 17-Feb 928 11.9 569 8.1 4889 62.5 1434 18.3 93 7820 528 8348 6.324868 19.0 11.6 29.3 9291 757 1704 0.872 33.1944444 54.9
1988 18-Feb 922 11.9 574 8.2 4785 61.7 1472 19.0 203 7753 1106 8859 12.48448 19.3 12.0 30.8 9105 743 1729 0.860 34.9560674 60.2
1989  9-Feb 1200 12.7 601 7.0 5715 60.2 1970 20.8 306 9486 604 10090 5.986125 21.0 10.5 34.5 10623 743 2206 0.596 38.5217051 69.9
1990 14-Feb 1053 13.0 532 7.3 5312 65.3 1234 15.2 187 8131 1251 9382 13.33404 19.8 10.0 23.2 8980 658 1363 1.051 25.8158996 82.8
1991 11-Feb 1232 14.8 503 6.9 5356 64.4 1223 14.7 230 8314 1155 9239 12.50135 23.0 9.4 22.8 10413 716 1532 0.781 25.2009067 26.7
1992 13-Feb 1162 13.2 436 5.3 5823 66.2 1379 15.7 570 8800 1069 9869 10.8319 20.0 7.5 23.7 11256 598 1764 0.665 25.5986634 10.7
1993  4-Feb 1116 13.5 448 5.8 5414 65.3 1317 15.9 555 8295 1634 9929 16.45684 20.6 8.3 24.3 10128 587 1608 0.649 26.5203383 38.6
1994 2-Feb 1033 14.8 381 5.1 4747 67.9 829 11.9 1510 8500 1715 10215 16.78904 21.8 8.0 17.5 10226 522 1213 0.973 18.9876317 43.4
1995 2-Feb 1362 14.4 445 5.5 6171 65.4 1458 15.5 0 9436 855 10291 8.30823 22.1 7.2 23.6 10709 590 1655 0.831 25.4628013 63.8
1996 13-Mar 1301 13.0 635 7.3 6801 68.0 1267 12.7 0 10004 385 10389 3.705843 19.1 9.3 18.6 9421 687 1193 0.967 20.5481674 147.1
1997 13-Feb 1405 13.1 493 5.3 7498 69.8 1340 12.5 0 10736 1232 11968 10.29412 18.7 6.6 17.9 128 10917 577 1363 0.684 19.1291934 112.8
1998 19-Feb 1456 17.1 398 5.7 5691 67.0 949 11.2 0 8494 1015 9509 10.6741 25.6 7.0 16.7 61 8245 466 921 0.000 17.9293406 132.1
1999 24-Feb 1188 16.3 234 3.2 4947 67.8 931 12.8 0 7300 1151 8451 13.61969 24.0 4.7 18.8 ?

2000 c 20-Feb 461 8.4 229 4.2 3823 70.0 950 17.4 251 5054 2526 7580 33.32454 12.1 6.0 24.8 ?
2001 13-Feb 933 15.2 252 4.1 3984 65 959 15.6 0 6128 1396 7524 18.55396 23.4 6.3 24.1 10
2002 03-Feb 1142 17.9 342 5.4 4064 63.8 818 12.8 0 6366 1199 7565 15.84931 28.1 8.4 20.1 16
2003 25-Feb 1006 14.4 285 4.1 4908 70.2 793 11.3 0 6992 1519 8511 17.84749 20.5 5.8 16.2 779
2004 28-Jan 1196 20.4 136 2.3 3827 65.1 717 12.2 0 5876 1032 6908 14.9392 31.3 3.6 18.7 339

2005d 3-Mar 355 7.1 191 3.8 3847 77.4 576 11.6 0 4969 2392 5689 42.04605 9.2 5.0 15.0 921
2006 21-Feb 979 14.6 310 4.6 4521 67.2 920 13.7 0 6730 600 7330 8.185539 21.7 6.9 20.3 50
2007 16-Feb 679 10.1 239 3.5 4632 68.7 1194 17.7 535 7279 735 8014 9.17145 14.7 5.2 25.8 157
2008 8-Feb 959 12.1 472 5.9 5193 65.4 1323 16.7 0 7947 960 8907 10.77804 18.5 9.1 25.5 506
2009 26-Feb 1166 16.0 435 6 4572 62.9 1096 15.1 0 7269 655 7924 8.266027 25.5 9.5 24.0 17

2010f 8-Feb 306 9.0 165 4.9 2469 72.6 458 13.5 950 4348 1093 5441 20.08822 12.4 6.7 18.6 0
2011 10-Feb 1149 14.8 409 5.3 5055 65.3 1133 14.6 0 7746 313 8059 3.883857 22.7 8.1 22.4 119
2012 13-Feb 926 12.6 268 3.6 5326 72.4 840 11.4 0 7360 592 7952 7.444668 17.4 5.0 15.8 112
2013 12-Feb 1183 18.8 261 4.2 4200 66.8 641 10.2 0 6285 1207 7492 16.11052 28.2 6.2 15.3 875
2014 19-Feb 1318 15.9 442 5.3 5442 65.6 1094 13.2 0 8296 499 8795 5.673678 24.2 8.1 20.1 328

MEAN 1975-present 1066.9 14.7 393.3 5.9 4681.3 64.7 1109.9 15.2 167.8 7397.6 1179.8 8264.5 23.0 8.4 23.8
STD 294.3 3.5 125.9 1.8 1013.4 4.7 312.9 2.8 310.4 1430.5 1245.7 1472.6 6.6 2.5 5.6
MEAN 1982-present 1041.5 14.4 380.8 5.6 4722.1 65.6 1068.1 14.7 175.8 7322.0 977.8 8242.2 12.2 22.3 8.1 22.7
STD 269.0 3.3 129.4 1.7 1064.3 4.4 306.2 2.6 322.8 1493.9 547.5 1553.6 8.0 6.1 2.4 5.0

a This is the number of elk both on NER and adjacent to NER on BTNF lands that were not on feedgrounds and counted from aircraft (fixed-wing prior to 1987; Bell B1 helicopter from 1987-present. 
b No feeding occurred in 1977.  Elk were classified by WG&FD personnel on the south half of NER.
c Elk were counted and classified by WG&FD and NER biologists prior to initiation of feeding.
d This field includes elk counted on adjacent forest service blocks as well as elk off feed on NERElk were counted prior to feedground classification count on February 18th 2005 concurrent with helicopter survey. This is why TOTAL does not equal onfeed+off feed
e This field is a subset of OFF FEED limited to elk counted by helicopter on NER but off feed (WGFD count block NER4), Except 2010 where these were included in "on feed total"

f 2010 elk classifcation conducted prior to start of supplemental feeding flight with concurrent spotting scope classification on ground. "on feed" includes all elk counted on NER, north and south end. Off-feed is adjcacent forest service only, and does not include north ner as in previous years
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APPENDIX A: SPECIAL CONDITIONS FOR HUNT GUIDE SPECIAL USE PERMIT 
 
 

1. Reference in this permit to "Refuge Manager" shall mean the National Elk Refuge 
official executing this permit and the term shall include his/her daily authorized 
representatives, and reference to "Refuge" herein shall mean the National Elk 
Refuge. 

 
2. The permittee shall exercise this privilege subject to the supervision of the 

Refuge Manager, and shall comply with all applicable laws and regulations 
of the area. Any permittee, outfitter, or guide cited for violation of federal or 
state laws may be subject to permit forfeiture. 

 
3. Damages - The permittee shall pay the United States for any damage resulting 

from this use which would not reasonably be inherent in the use which the 
permittee is authorized to make of the land described in this permit. 

 
4. Benefit - Neither Members of, nor Delegates to Congress, or Resident 

Commissioners shall be admitted to any share or part of this permit or derive, 
either directly or indirectly, any pecuniary benefits to arise therefrom: Provided, 
however, that nothing herein contained shall be construed to extend to any 
incorporated company, if the permit be for the benefit of such corporation. 

 
5. Assignment - This permit may not be transferred or assigned under any 

circumstances. 
 

6. Revocation - This permit may be terminated upon breach of any of the conditions 
herein or at the discretion of the Refuge Manager without compensation to the 
permittee or liability to the United States. 

 
7. The permittee is prohibited from giving false information; to do so will be 

considered a breach of conditions and be grounds for revocation. 
 

8. Indemnification - The permittee shall save, hold harmless, defend and indemnify 
the United States of America, its agents and employees for losses, damages or 
judgments and expenses on account of fire or other peril, bodily injury, death or 
property damage, or claims for bodily injury, death or property damage of any 
nature whatsoever, and by whomsoever made, arising out of the activities of the 
permittee or its employees, under this permit.  Prior to beginning operations under 
this permit, a certificate of insurance must be provided to the Refuge Manager.  
Comprehensive general liability coverage is required in the amount of $300,000 
minimum per occurrence.  Automobile liability coverage is required at a minimum 
limit of $300,000 for all vehicles.  All liability policies must specify that the 
insurance company shall have no right of subrogation against the United States of 
America or the policy must name the United States Government as an additional 
insured.  Submit a copy of the endorsement page from your policy naming the 
United States Government as additional insured.   
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9. The permittee will comply with all applicable public health and sanitation 
standards and codes.  

 
10. This permit is applicable only for the use of the area(s), terms, and activities 

designated. 
 

11. Operations under this permit shall be subject to the laws of Congress governing the 
area and rules and regulations promulgated thereunder, whether now in force or 
hereafter enacted or promulgated. The permittee and all participants authorized 
herein must comply with all of the conditions of this permit including all exhibits, 
amendments, attachments, and/or written directions of the Refuge Manager. The 
permittee shall ensure that all members of the party are informed of refuge rules 
and regulations. 

 
12. The permittee will obtain all permits or licenses of state or local governments, as 

applicable, necessary to conduct the commercial activities specified herein and will 
operate in compliance with all pertinent federal, state, and local laws and 
regulations. 

 
13. The permittee can operate in all areas open to public hunting but has no special 

rights to exclude any other hunter or guide from any portion of the Refuge open to 
hunting.  

 
14. The permittee will not advertise, solicit business, collect any fees, or sell any goods 

on lands owned and controlled by the United States Government. 
 

15. The permittee will leave the area(s) authorized for use under this permit in 
substantially the same condition as it was prior to the activities authorized herein. 

 
16. The permittee will not erect any building, tent, canopy or other structure. 

 
17. The permittee’s vehicles will not display banners or other advertising. 

 
18. The Refuge Manager will not approve the fees charged by the permittee. 

 
19. The permittee will ensure that all members of the group are properly clothed and 

equipped for the authorized activity. 
 

20. The permittee will report to the Refuge Manager any accident that results in 
personal injury or property damage as soon as possible but no later than 24 hours 
after accident. 

 
21. The Permittee will abide by the regulatory provisions in Section 1, Chapter III, 

of the current Wyoming State Board of Outfitters and Professional Guides 
Rules and Regulations, the State of Wyoming Game and Fish Department Big 
Game Hunting Regulations, and regulations applicable to the National Elk 
Refuge. 

 
22. The permittee will comply with all closures in the Refuge. 
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23. No commercial camping or outfitter camps are allowed on the Refuge. 
 

24. The permittee will bring only certified noxious weed-free forage on the Refuge. 
 

25. The permittee will feed horses and mules certified noxious weed-free forage 
starting two days prior to using them on the Refuge. 

 
26. The permittee cannot keep horses overnight on the Refuge. 

 
27. The permittee will confine all motor vehicles to established Refuge roads and 

established parking areas.  Only designated roads identified in the Refuge 
hunting brochure can be use for travel and retrieval. 

 
28. The permittee will submit an annual use/financial report to the Refuge 

Manager no later than March 1 each year.  The report form will be furnished 
to each permittee at the end of the season. 

 
29. Permitees are limited to one guided hunt per day with a maximum of two 

clients per hunt. 
 

30. Non-use or extremely low utilization of permit may be justification for 
revocation of permit or denial of future permit renewals and applications.  

 
31. The permittee may not waive liability for his/her negligence or that of his/her 

employees.   
 

32. The permittee will provide the Refuge Manager with a complete list of guides and a 
complete list of vehicles including license numbers and descriptions prior to 
beginning operations under this permit.  The Permittee will notify the Refuge 
Manager of all additions or deletions to these lists during the season.   

 
33. The permittee will wear orange and carry bear spray while operating under 

this permit.  
 
 
I have read and agree to the above conditions: 

 
 

   
Permittee’s Signature  Date 
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ANNUAL SEASON SETTING MEETING – 2/26/2014 
Meeting notes added on 2/27/2014 
 
Meeting was held at the Jackson Wyoming Game and Fish Department (WGFD) 
Headquarters.  In attendance were: 
WGFD: Tim Fuchs (Regional Wildlife Supervisor), Doug Brimyer (Area Wildlife Mgr), Aly 
Cortemanch (Wildlife Biologist), Barb Long (Office Mgr.), Carol Clark (Office Asst.), John  
 
National Elk Refuge (NER) elk season recommendations for the 2014 Hunting Season: 

1. Conduct elk hunting season on the NER (Area #77) from October 11, 2014 
through December 14, 2014. 

This is basically the same start date, season length and end date as 2013.  No 
discussion or concerns expressed.    

Recommendations to increase elk harvest for the North Jackson Elk Herd: 

1. Increase HA #80 Type 6 licenses by 100 licenses. 

WGFD conducted internal discussions prior to the meeting to discuss ways to 
increase elk harvest in HA #80.  They were also considering adding an additional 
100 Type 6 licenses to HA #80.  This would bring the total number of Type 6 
licenses in HA #80 to 150.  The WGFD will bring this proposed increase before 
the public during the upcoming public meeting gage their response. 

2. Delay Winter Closure on Bridger-Teton National Forest (Hunt Area 80) until 
January 1, 2015.  Allow access for elk hunters that have received a 2014 Refuge 
Permit until December 14, 2014. 

This is an issue that needs continued discussion with the Bridger-Teton National 
Forest who was not present at this meeting.  On March 6, 2012, a proposal was 
presented to the B-T National Forest by the NER to delay the start of the winter 
closure until January 1.  The WGFD did not support the proposal at that time.   
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The B-T Forest Supervisor position was vacant in early 2013 with a new Forest 
Supervisor arriving in August 2013.  Tim Fuchs, WGFD Regional Supervisor 
agreed to meet with the B-T if invited to continue this discussion.  

3. Extend elk season closure in hunt Areas #75 & #80 to match National Elk Refuge. 

4. Increase HA #75 Type 6 licenses by 100 licenses.   

Recommendations to increase bison harvest during the 2014 Hunting Season: 

1. Conduct NER bison hunting season from August 16, 2014 through January 31, 
2015.  Commit to issuing National Elk Refuge Hunting Permits through January 
11, 2015.  If weather and forage conditions allow the start of the NER 
supplemental feeding program to be delayed until February 1, 2015, NER Bonus 
Hunt Permits can then be issued through the “alternate process” until January 
31, 2015.   

2. Similar to the 2013 hunt season, accommodate WGFD request for multiple 
closures in September and October. 

3. Delay Winter Closure on Bridger-Teton National Forest until January 1, 2015 for 
permitted bison hunters. 
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ANNUAL SEASON SETTING MEETING – 2/26/2015 
 
National Elk Refuge (NER) elk season recommendations for the 2015 Hunting Season: 

1. Conduct elk hunting season on the NER (Area #77) from October 17, 2014 
through December 20, 2014.  

 This proposal to extend the elk season on the NER by one week prompted 
opposition from the WGFD. 

 The NER recently produced and shared with the WGFD a “Jackson Elk Herd Unit 
Harvest Availability Report – 2015” which was produced by Aaron Foley and Eric 
Cole.  This report analyzed GPS datasets collected from four separate projects 
(Pathways, National Elk Refuge, Iowa State University and the Wyoming Game and 
Fish Department).  The purpose of this effort was to better understand the 
vulnerability to harvest of the various Jackson Elk Herd subunits to assist in the hunt 
season setting.   

 There is an ongoing effort to protect the migratory segments of this herd 
because of indications that calf/cow ratios are less than half of the observed ratios in 
the non-migratory herd segments.  For example the Yellowstone Herd segment has 
an estimated 22 calves/100 cows and the Spring Gulch herd segment has an 
estimated 50 calves/100 cows(?)  Random selection of cows from NER feed wagons 
for GPS collars seems to indicate a significant reduction in the proportion of the herd 
comprised of the migratory herd segments (Yellowstone and Teton Wilderness) 
compared to their historic numbers. Since 2012(?) the WGFD has authorized “bulls 
only; spikes excluded” hunting seasons in these migratory herd segments in order to 
protect cows, the most important reproductive component of the herd segment.    

 The non-migratory herd segments appear to now comprise a much higher 
percentage of the herd than occurred historically and the WGFD has been trying to 
put extra hunting pressure on these herd segments, primarily on the Spring Gulch 
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sub-herd in Hunt Area #78.  However, increased harvest in this area is especially 
challenging primarily because of the proximity of so many homes of people that live 
in the subdivisions.  Also, there is limited public land, limited private ranching 
hunting access and some subdivisions that prohibit hunting.  

 The Harvest Availability Report – 2015 indicates the amount of time each herd 
segment spends in each Hunt Area during the open hunting season.  It also 
estimates the number of cow elk from each herd segment in each Hunt Unit during 
the open hunting season.  This information helps to estimate the relative number of 
elk from each herd segment that would be harvested if the hunting season was 
extended one week. 

 The harvest on the NER (HA-77) generally peaks about the first of December and 
decreases the last week of the season, which has been the second week of 
December.  The average harvest for the past 5 years during the last week of the 
season in HA-77 has been 39 animals. 

 If the hunting season on the NER was extended for one week, and the harvest 
was 50 cows (28% higher than the 5 year average for the last week of the NER hunt 
Season), based on the Harvest Availability Report, three of those cows would come 
from the Yellowstone migratory herd segment.  This was stressed during the 
meeting, that IF an additional 50 cows were harvested by extending the NER season 
by one week, 47 cows would come from the herd segments the WGFD is trying to 
reduce, and ONLY three cows would come from the migratory herd segments of 
concern.   

 The WGFD said they were not comfortable harvesting animals from the 
migratory herd segments.  They offered no biological or herd dynamic justification 
for this concern.  They did not indicate how harvesting three additional cows would 
adversely impact the migratory herd segment they want to protect.   

1.   

Recommendations to increase elk harvest for the North Jackson Elk Herd: 

1. Increase HA #80 Type 6 licenses by 25 licenses.  Type 6 licenses valid in HA #80 
through November 30. 

1. The WGFD opposed increasing the number of hunters because they received 
some complaints that there were too many hunters in HA-80.  This over-crowding 
occurred primarily during the end of last hunting season, especially adjacent to the 
NER. Type 6 licenses were valid through the open hunt season in 2014 and would 
remain valid in 2015.  
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2. Discuss with the new Forest Supervisor the potential to delay the start of the 
Winter Closure on the Bridger-Teton National Forest east of the NER during the 
2016 hunting season.  

2. The elk hunting season in HA-80 ends December 1 because of a Winter Wildlife 
Closure initiated on the Bridger-Teton National Forest in the 1980’s?  The NER elk 
hunt season has extended through the second week of December.  The NER believes 
that elk harvest would increase if the Elk Hunting Season on HA-80 matched HA-77 
(NER).   What typically occurs is once hunting in HA-80 ends, most of the elk on the 
NER move to HA-80 and the opportunity to harvest elk declines.   These elk will 
generally stay on the BTNF during the day, and periodically come to the NER to feed 
at night.  Elk are still harvested on the NER but as shown in the five year average 
harvest numbers, at a lower level than the last week of November when the BTNF is 
open for hunting.  What is the 5 year average for harvest in HA-80 during the last 
week in November?  

3. Extend elk hunting season in HA #75 to December 13, 2015. 

3. The WGFD agreed to this proposal.  The season for the Elk Reduction Program  in 
HA-75 (GTNP) would be shortened by one week at the beginning of the season and 
extended by one week.  This closing date would basically match the 2014 NER elk 
hunt closing season.   

4. Increase HA #75 Type 6 licenses by 50 licenses. (convert Type 4 to Type 6?) 

4. The WGFD did not want to increase the number of licenses for fear of having too 
many hunters in the area.  They believed based on hunter feedback, that more 
licenses would diminish hunter satisfaction.  However, would support the conversion 
of 50 Type 4 licenses (cow elk only) to Type 6 licenses (any elk).  In 2014, not all Type 
4 licenses in HA-75 were sold (39 remained unsold).  Type 6 licenses are an 
additional license and very popular with hunters.  Everyone understood that the 
additional Type 6 licenses would very likely sell, thus slightly increasing the number 
of hunters, but not in an obvious manner.      

Recommendations to increase bison harvest during the 2015 Hunting Season: 

1. Conduct NER bison hunting season from August 15, 2015 through January 17, 
2015.  

 The 2014 Bison season extended to January 18, 2015, the latest ever.  Weather 
conditions and high numbers of elk and bison on the NER relatively early, justified a 
supplemental feeding start date of earlier than the average start date of January 
28?.    
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 The NER and WGFD received pressure from a handful of area residents to start 
the supplemental feeding season early, which would require the closure of the 
hunting season early.  An early closure would require approval from the Wyoming 
Governor.  Also, there were a number of hunters that had planned their hunts and 
purchased their airfare to hunt the last week of the season.  The NER agreed to 
delay the onset of feeding by 2-3 days based on the standard protocol.  No elk died 
of starvation and no significant numbers of elk left the NER or commingled with 
surrounding domestic cattle herds.   

 The 2014 Bison Hunting season was extremely successful and produced the 
highest harvest to date.  However, the bison behavior in 2014 was atypical 
compared to the previous five years, when bison did not arrive on the NER in 
significant numbers until approximately mid-December.  The atypical, early arrival in 
2014 lead to the record harvest (299 bison).  The last week of the season was not 
the highest harvest week. 

 Normally, the bison harvest on the NER is highest during the last few weeks of 
the bison season.  Retaining a similar bison season length in 2015 hunting to the 
2014 bison season, would likely result in additional harvest which would help reach 
the management herd objective of 500 animals.   

 TABLE 1: Elk Harvest by week/year on the NER  

Hunt 
week * 

2014 2013 2012 2011 2010 5 yr. ave. 

10 (12/9) 38 44 54 23 36 39 

9 (12/2) 56 47 16 28 53 40 

8 11/25) 78 23 40 39 56 47 

7 (11/18) 64 31 3 20 57 35 

       

       

       

       

  

1. * Start date for each week based on the 2014 NER Elk Hunt 
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ANNUAL SEASON SETTING MEETING – 2/26/2016 
 
National Elk Refuge (NER) elk season recommendations for the 2016 Hunting Season: 

1. Conduct elk hunting season on the NER (Area #77) from October 15, 2016 
through December 18, 2016.  

2. For HA’s 75, 77, 78, 79, 80, utilize approximate dates and permit numbers used 
in 2015.   

Recommendations to increase bison harvest during the 2016-17 Hunting Season: 

1. Conduct NER bison hunting season from August 13, 2016 through January 16, 
2017.  Write the hunting regulation to allow the flexibility to extend the hunting 
season up to January 31, 2016 if mutually agreed upon by the Jackson Regional 
Wildlife Supervisor and the National Elk Refuge Manager.        
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ANNUAL SEASON SETTING MEETING – 2/27/2013 
In Attendance: 
-GTNP: Steve Cain, Sue Consolo-Murphy, Michael Nash, Sarah Dewey 
-WGFD: Tim Fuchs, Doug Brimeyer, Scott Smith 
-NER: Steve Kallin, Eric Cole 
 
National Elk Refuge (NER) elk season recommendations for the 2013 Hunting Season: 

1. Conduct elk hunting season on the NER (Area #77) from October 12, 2013 
through December 15, 2013. 

2. Allow access to NER permitted hunters that park on the Grand Teton National 
Park or the Bridger-Teton National Forest.  Retrieval will not be permitted back 
through the GTNP.   There was discussion with GTNP about what exact areas 
would be available to hunters for parking.  He said there were five designated 
areas.  They did not want hunters pulling off the road onto habitat.  Park hunters 
are allowed to park along the edge of the road, as long as they are not on 
habitat.  However, they would like to restrict Refuge hunters to the designated 
parking areas.  There will be some overlap when someone has both a Park 
permit and a Refuge Permit.  The Park will not take an aggressive posture on 
enforcement of this issue.  The NER stressed that information will go into the 
Refuge hunting regs concerning the restrictions on parking in the Park.  However, 
the enforcement will be left entirely up to the Park.    

 

Consider the following recommendations to increase elk harvest for the North Jackson 
Elk Herd: 
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1. Increase Area 80 special cow licenses back to 2007 levels. Add 50 Type 6 licenses 
to the 25 Type 4 licenses.  The WGFD has inserted language at this time to 
discuss the addition of some Type 6 Area 80 tags during the upcoming public 
meeting.   

2. Delay Winter Closure on Bridger-Teton National Forest (Hunt Area 80) until 
January 1, 2014.  Allow access for elk hunters that have received a 2013 Refuge 
Permit until December 15, 2012.  The WGFD is proposing to move the Area 80 
early closure boundary north from Twin Creek to the Cache Creek road.  Doug 
Brimeyer also said they will be willing to consider removing this early closure 
(Nov. 6 in 2012) if once analyzed, the GPS collar data supports it and shows 
northern herd segments will not be at risk.  The impression was they would 
consider extension of the general hunting season until the Forest Service Winter 
Wildlife Closure came into effect on December 1.     

3. Extend elk season closure in hunt Areas #75 & #80 to match National Elk Refuge.  
There was no discussion about extending the elk hunting season in Area #80 
beyond the Forest Service Winter Wildlife Closure. 

4. Offer an additional 50 cow permits in Hunt Area #75.  The GTNP was considering 
reducing the number of cow permits from 725 to 600.  Based on this 
recommendation, they agreed to reduce the permits to 650 instead of 600 and 
see how that works in conjunction with the other Elk Reduction Program 
changes.  An additional Type 6 licenses would be added to the 200 proposed 
Type 4 licenses in order to raise the number of licenses purchased.  In 2012, only 
164 Type 4 licenses were purchased despite offering 350.  The Type 6 licenses 
are very popular and will sell.  Adding 50 Type 4 licenses would likely not sell and 
ultimately increase the number of hunters. 

 

National Elk Refuge recommendations to increase bison harvest during the 2013 
Hunting Season: 

1. Conduct NER bison hunting season from August 17 through January 5, 2014.  A 
recommendation to extend the hunt until January 10, 2014 in order to increase 
bison harvest was discussed.  The NER concern is the potential of early severe 
winter weather that would trigger the need to start the Supplemental Feeding 
Program while the hunt is still open.  The average start date for the 
Supplemental Feeding program is the third week of January.  The NER will 



consider this and discuss with the Regional Office.  This proposed extension 
would likely add to the bison harvest.  

2. Accommodate WGFD request for multiple closures in September and October.  
WGFD will provide suggested dates for multiple closures.   This would be 
primarily a benefit to the WGFD Office Management of hunters.  Currently, they 
are spending nearly two days each week discussing field conditions (snow, bison 
herd location, number on the NER, etc).  This would reduce the stress on the 
WGFD front desk staff.  The NER does not anticipate this approach having a 
significant impact on bison harvest.  It was stressed that the length of the closure 
periods should not exceed one week per closure.  

3. Delay Winter Closure on Bridger-Teton National Forest until January 1, 2014 for 
permitted bison hunters.  This was not discussed.  No one present from the 
Bridger-Teton District, U.S. Forest Service. 

4. On a trial basis, delay the opening of the West Parking Lot and West Access Road 
until 2:00 PM from December 16, 2013 to December 22, 2013.  This trial will be 
conducted as an effort to reduce early morning hunter caused bison disturbance. 
The NER will write this closure into the Refuge Regs with enough flexibility to 
extend the closure as needed.   
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ANNUAL SEASON SETTING MEETING – 2/29/2012 
 
National Elk Refuge proposals to increase elk harvest during the 2012 Hunting Season: 

1. Extend elk hunting season on the NER, GTNP and Bridger-Teton NF through December 
16, 2012.   

2. Delay Winter Closure on Bridger-Teton National Forest (Hunt Area 80) until January 1, 
2013 to allow access for elk hunters that have received a 2012 Refuge Permit until 
December 16, 2012. 

3. Increase Area 80 Type 6 permits back to 2007 levels. 

4. Offer an additional 75 cow permits in Hunt Area 75.   

5. Maintain NER elk permits (initial and alternate draw) at the same level throughout 
the entire season. 

 

National Elk Refuge proposal to increase bison harvest during the 2012 Hunting Season: 

1. Delay Winter Closure on Bridger-Teton National Forest until January 1, 2013 for bison 
hunters. 

 
 



 

 

Year 

Hunters 
Receiving  
Non-Lead 

Ammo (boxes) 

% Successful 
Hunters Using 

Non-Lead 
Ammo 

% Lead 
Reduction in 
Raven Blood 
Lead Levels 

2009 194 (194) 24 26 

2010 94 (158) 31 47 

 







WGFD Mtg. with Guides and Outfitters – 3/11/2015 

Background: 

1. Harvest pressure on southern herd segments; avoid harvest pressure on migratory 
segments. 

2. 200 elk years of collar (location) data and analyzed for harvest vulnerability.  
3. 120,000 hunt season locations 
4. Time spent by herd segment in each Hunt Area by hunt week. 

Proposal: Extend NER elk hunt (HA #77) by 5-7 days. 

1. Ave. elk harvest the last week of the season is 39 cows. 
2. 50 cows = 47 Spring Gulch/Southern GTNP & 3 Yellowstone 
3. The 47 often arrive AFTER the Yellowstone/Teton Wilderness Herd Segments. 
4. Spring Gulch is especially difficult to harvest, this extended season will put additional 

harvest pressure on this herd segment  

WHY? Purpose/evaluation 

1. BEMP; 5,000 elk; 500 bison 
2. Now in the 8th year of BEMP; 8,400 elk; 700 bison.   
3. We will be challenged in court again; will they consider this PROGRESS? 
4. GTNP lawsuit; NER named.  How far will the NER be pulled down the “Rabbit Hole”? 

United States Court of Appeals - For the District of Columbia Circuit 

August 3, 2011; p. 11 of 12 

The Defenders are understandably concerned that this flexibility could be used to continue the 
practice indefinitely. But the agencies must proceed in a manner that is consistent with the science 
and accounts for the risks posed by supplemental feeding. There is nothing the agencies have said 
or done that causes us to doubt that they will. …  Should the agencies act unreasonably in 
establishing criteria for the transition or in otherwise carrying out the plan, that will be a different 
issue for another panel. 

If we can’t show good progress in achieving the BEMP objectives, it is vital that 
we at least show that we’ve done everything reasonable to meet the objectives 
of the BEMP.  If we don’t, I’m afraid the courts will take away the flexibility we 
have and tell us how to manage the NER.   



Overview of Information Provided to Steve for his March 2013 RO Briefing 

-Historically, what percentage of the Jackson Elk Herd has wintered on NER? 
See G:Biological\Presentations\Information for steve feb 2013 RO briefing\elk class total.xls and 
following graphs based on these data: 
 

 
 

 

-Include changes WGFD has made to elk seasons in the Gros Ventre and other units to reduce harvest. 
See G:\Biological\Presentations\Information for Steve feb 2013 RO briefing\Population and Harvest 
Data\EL102HAlimitations/docx.   
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Gros Ventre: HA 81 in the The Gros Ventre had general license any elk regulations through October 
during the 2006 season.  In 2007 they shortened the season for any elk and also excluded spike bulls. 
Starting in 2010 they still had general license hunting, but only for mature bulls.  

Teton Wilderness: HA71: From 2006 it was general license any elk from9/20  to 11/15. In 2007 -2010 it 
was general license antlered elk, and in 2011 and 2012 it was general license antlered elk with spikes 
excluded. HA 70 followed similar pattern, but with some subunits defined. 

In 2011, a 613lb/ac increase was reported associated with irrigated versus non-irrigated. Other data? 
Drought conditions during spring and summer accounted for relatively low refuge-wide forage 
production in 2012. Estimated 2012 herbaceous forage production refuge-wide was 11,677 tons 
(19% below the 1998-2012 average).  Estimated 2011 total forage production refuge-wide 
including grass, forbs, noxious weeds, and current annual woody growth was 13,524 tons (23% 
below the 1998-2012 average).   
 
The irrigation system partially mitigated for the effects of below average precipitation on forage 
production.  Predicted refuge-wide herbaceous forage production without irrigation was 10,792 
tons, suggesting that the irrigation system produced an additional 885 tons of forage and 
increased refuge-wide herbaceous forage production by 8%.  The effects of the irrigation system 
on herbaceous production were more pronounced in the southern portion of NER (Primary Elk 
and Bison Use Area), where production was13% higher compared to what would have been 
produced without irrigation.    
 
A separate experimental approach that monitored forage production at control and treatment sites 
since 2010 found that early and mid-growing season irrigation increased forage production 
by 1009 lbs./acre compared to what would have been produced without irrigation.  
Repeated measures ANOVA suggested that the irrigation effect was statistically significant 
(F=10.303, p=0.009).   
 
Summer Range Changed Over Time For Elk Randomly Collared on NER: 
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A statistical analysis of these changes suggested that selection for the Yellowstone summer range 
declined over this time period and that selection for the southern GTNP/HA 78 segment increased.  
There was no significant effect for Teton Wilderness.  This analysis is part of a manuscript that we are 
planning to submit to JWM, and results follow: 

Data Analysis 

Summer range selection was modeled using package ‘nnet’ in R 2.14.0 (R Development Core Team 
2012). We used multinomial logistic regression to test for change through time in the proportional 
selection of summer range by elk marked during winter at the NER. Multinomial logistic regression is 
analogous to the more familiar binomial logistic regression, except that 1) the probability distribution of 
the response is multinomial instead of binomial and 2) there are J – 1 contrasts (categories 1,…, J -1 with 
category J) instead of one contrast between successes and failures (as in binomial logistic regression). 
Response categories, in this case summer ranges, are mutually exclusive (i.e., an elk can only select one 
summer range category) and exhaustive. The log-odds for each category is calculated relative to a 
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baseline category (commonly the last category) and then modeled as a linear function of the predictor 
(in our case, year).  To account for repeated observations of individuals on summer range across years, 
we included individual as a random effect in a mixed-effects multinomial logistic regression (ref).  

Results 

During 1978–2011 there were 180 females monitored that provided data suitable for analysis. Multiple 
years of summer range selection data were collected on 121 females, ranging from 2 (n = 43) to 16 years 
(n = 1) (Table 1), resulting in a total of 564 elk years for analysis. Nearly half (48%) of the elk years were 
from females that summered in Grand Teton National Park CEB(?), followed by Grand Teton National 
Park South (20%), Yellowstone National Park (14%), Teton West (7%), and Bridger Teton National Forest 
(11%). Only 16 (13%) females monitored ≥2 years selected more than 1 summer range. There was strong 
support for an increase in selection of Grand Teton National Park South summer range during the years 
data were available (Table 2; Fig. 1). There was also support, albeit weaker, for a decline in selection of 
Yellowstone National Park for summer range by females marked during winter at the NER. Selection by 
elk for the other three summer ranges did not differ significantly during 1978–2011.  

Figure 1. Proportional change in summer range use by female elk marked during winter at the National 
Elk Refuge, 1978–2011.  

 

 



How Many elk collars do we have from the Teton Wilderness and Yellowstone herd segments? 

There are currently 8 collared elk the summer in YNP (6 of which winter on NER) and 16 elk that summer 
in Teton Wilderness (7 of which winter on NER).   Note that many of these were collared during the 
winter in the Buffalo Valley by WGFD.   Only 3 YNP elk and 1 Teton Wilderness elk were collared on NER. 
 
Total Population of Jackson Elk Herd 
Note classification counts are sensitive to winter conditions. In severe winters animals are more 
concentrated and easier to count.  In a mild winter such as 2010 the count on NER took place prior to 
feeding operations, elk were widely scattered on native winter range and many elk were likely missed 
during the aerial counts.  There was probably not a major dip in the 2010 population compared to 2009 
and 2011. 
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Total Population of the Jackson Bison Herd 
2013 count was 855 total (830 on NER feedgrounds and 25 counted off feed in Spread Creek). This is off 
the peak of 1,059 total bison counted in 2007.  Between 1981 when bison discovered NER feedgrounds 
and 2007 there had exponential population growth in the Jackson Bison Herd, but hunting in 2007 
arrested that trend.  Hunting since 2007 has stabilized the population at approximately 20% less than 
peak levels, but we have not made any significant progress towards objective since 2008 and are still 
350 bison (70%) above objective.   A graph which portrays the total number of bison counted in the 
Jackson Bison herd 1949-2013 is shown below.  
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Harvest by year by species by hunt area (hunt areas 75,77,78,80) 
All data derived from WGFD survey data, and data from the 2012 season was not available. 
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Other Points of interest: The following 2 graphs demonstrate the effects of the south unit elk hunt on 
elk distribution, and possible climate related effects on elk migration timing to NER over the longer 
term.  To increase harvest, later seasons in GTNP, HA 77 and HA 80 are likely to provide greater harvest 
than earlier seasons based on this information. 
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Bison Harvest – Jackson Hole Population (2007-2012) 

Bison 2007 2008 2009 2010 2011 2012 
Bull 111 126 98 69 96 89 
Cow 143 131 41 115 98 111 
Total 254 257 139 184 194 200 
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Jackson Elk Herd Harvest by Hunt Area  2006-2011 (WGFD Harvest Data)  S. Kallin 3/3/13 

 

• 2012 Hunt Areas 75 & 79 are GTNP harvest numbers, not WGFD 
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Region determines Mule Deer Feeding Criteria has been met 
 

INCIDENT COMMANDER APPOINTED (normally Regional Wildlife Supervisor) 
  - Establish location for command center (i.e. regional office, office space rental) 

  - Appoint regional Logistics, Operations and Communications Coordinators 

LOGISTICS COORDINATOR 
(Appoint specific managers as needed) 

OPERATIONS COORDINATOR 
(Appoint specific managers as needed) 

COMMUNICATIONS COORDINATOR 
(Appoint specific managers as needed) 

Equipment: 
-Snowcats 
-Snowmobiles 
-Trailers 
-Trucks 
-Frontend 
loader 
-Cell phones 
-Portable radios 
-Etc. 
 
Maintenance &  
Repair: 
-Ensure 
facilities are 
adequate. 
-Contract 
mechanic 
(snowmobile 
repairs) 
 
 
 
 
 

Establish Office: 
  -Computers 
  -Printers 
  -Copier 
  -Etc.  

Feed Distribution 
-Order deer feed 
-Order hay to bait 
 elk away 
-Delivery system 
   (heavy lift 
    helicopter)      

Conduct aerial 
deer abundance/ 
distribution 
survey 

-Establish 
 Feeding Sites 
-Prioritize 
 feeding sites 
-Appoint feed 
 site managers 

Wildlife Division Chief is contacted for approval to proceed 

Fiscal: 
  -Establish approx. costs 
  -Seek Commission funding 
  -Contracts 
  -Rental agreements 
  -Etc. 

-Volunteers 
-Sportsmens groups 
-Landowners 

Regional I&E 
Specialist: 
   -Media coordination 
   -Internal updates 

Wildlife Division 
Flowchart - Emergency Mule Deer Feeding 
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From: Steve Kallin
To: Jeffrey Warren
Cc: Steve Cain; Eric Cole
Subject: FW: Schedule for week of April 20th?
Date: Thursday, April 02, 2015 9:07:21 AM

Hi Jeff:
 
It would be helpful to firm up our work schedule on the AMP for the week of April 20.  This will help
not only Steve Cain, but also Eric and I with our schedule.  I would like to devote as much time as it
takes to complete an updated draft.  I will be in Cody the entire week of April 27.
 
Let me know what your availability is.  The cutbows will be done running by then, so that should not
be a conflict.
 
Take care,
 
Steve Kallin
Project Leader
National Elk Refuge
PO Box 510
675 East Broadway
Jackson, WY 83001
Phone: (307) 201-5409
Fax: (307) 733-9729
steve_kallin@fws.gov
 
From: Steve Cain [mailto:stevecain001@gmail.com] 
Sent: Wednesday, April 01, 2015 4:39 PM
To: Steve Kallin
Subject: Schedule for week of April 20th?
 
Hey Steve,

I am working at the Foundation now but should be able to work up to 3 full days with Jeff the
week of April 20th on the AMP.  Can you or Jeff let me know which days would be best so I
can try to arrange my Foundation work around them?

Thanks!

Steve

mailto:steve_kallin@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:stevecain001@gmail.com
mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com


From: Cole, Eric
To: Steve Kallin
Cc: Jeffrey Warren; Steve Cain
Subject: Re: FW: Schedule for week of April 20th?
Date: Thursday, April 02, 2015 9:19:12 AM

My wife has a c-section scheduled for April 24th, but this date is subject to change.  Needless
to say, my availability will be quite limited after that happens.

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432 (Note new phone # as of June 2014)

On Thu, Apr 2, 2015 at 9:07 AM, Steve Kallin <steve_kallin@fws.gov> wrote:

Hi Jeff:

 

It would be helpful to firm up our work schedule on the AMP for the week of April 20.  This will
help not only Steve Cain, but also Eric and I with our schedule.  I would like to devote as much time
as it takes to complete an updated draft.  I will be in Cody the entire week of April 27.

 

Let me know what your availability is.  The cutbows will be done running by then, so that should
not be a conflict.

 

Take care,

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 201-5409

Fax: (307) 733-9729

mailto:eric_cole@fws.gov
mailto:steve_kallin@fws.gov
mailto:jeffrey_warren@fws.gov
mailto:stevecain001@gmail.com
mailto:steve_kallin@fws.gov


steve_kallin@fws.gov

 

From: Steve Cain [mailto:stevecain001@gmail.com] 
Sent: Wednesday, April 01, 2015 4:39 PM
To: Steve Kallin
Subject: Schedule for week of April 20th?

 

Hey Steve,

I am working at the Foundation now but should be able to work up to 3 full days with Jeff
the week of April 20th on the AMP.  Can you or Jeff let me know which days would be best
so I can try to arrange my Foundation work around them?

Thanks!

Steve

mailto:steve_kallin@fws.gov
mailto:stevecain001@gmail.com


From: Noreen Walsh
To: Patty Hamilton
Cc: Will Meeks; Steve Kallin; Anna Munoz
Subject: RE: UREGENT:National Elk Refuge/Jackson WY/Elk Starving Now/NO CREW AT THE REFUGE TO FEED
Date: Thursday, February 18, 2016 7:49:28 AM

Dear Ms. Hamilton,
Thank you for your interest in the supplemental elk and bison feeding program at the National
Elk Refuge.  I wanted to share some facts with you regarding our feeding operation this year
and in the past.

The health of elk, bison, and the other wildlife that rely on the National Elk Refuge is
incredibly important to the U.S. Fish and Wildlife Service and our partners. Accordingly, one
aspect of our management strategy includes limiting the time elk and bison rely on
supplemental feed in order to minimize the time they are concentrated in high numbers. This
approach is designed to reduce the potential for disease transmission leading to high mortality,
which can occur when large numbers of animals concentrate for extended periods of time.
With this in mind, every year biologists from the National Elk Refuge and Wyoming Game &
Fish Department work together to determine both the ideal time to initiate the supplemental
feeding program and how long the feeding should last. This process requires intense
monitoring of environmental conditions to assess the quantity and accessibility of forage on
the refuge. Since 2007, this practice has resulted in a 98.5% survival rate for elk during the
approximate six month period the herd uses the refuge (hunting excluded).
Since 1995, the average start date for initiating supplemental feeding has been January 28. The
exact start date, ranging from December 31 to February 28, varies from year to year depending
on winter severity and available forage. This year, after studying available forage levels and
weather forecasts that predicted considerable snowfall, our wildlife managers decided that
starting the seasonal feeding program on January 30 was in the best interest of the herd. This
date is well within our historical average start date. 

 Thanks again for your interest.

Best Regards,
 
Noreen Walsh
 
 
 
 
Noreen Walsh
Regional Director
Mountain-Prairie Region
U. S. Fish and Wildlife Service
303 236 7920
 
From: Patty Hamilton [mailto:patty.hamilton29@verizon.net] 
Sent: Thursday, January 28, 2016 1:52 PM
To: Noreen_Walsh@fws.gov; doug.brimeyer@wyo.gov; scott.talbott@wyo.gov; dan_ashe@fws.gov;
steve_kallin@fws.gov
Subject: FW: UREGENT:National Elk Refuge/Jackson WY/Elk Starving Now/NO CREW AT THE REFUGE
TO FEED
 

mailto:noreen_walsh@fws.gov
mailto:patty.hamilton29@verizon.net
mailto:will_meeks@fws.gov
mailto:steve_kallin@fws.gov
mailto:anna_munoz@fws.gov
mailto:patty.hamilton29@verizon.net
mailto:Noreen_Walsh@fws.gov
mailto:doug.brimeyer@wyo.gov
mailto:scott.talbott@wyo.gov
mailto:dan_ashe@fws.gov
mailto:steve_kallin@fws.gov


Gentlemen and Ladies,
 
I really am dismayed to hear the National Elk Refuge does not have staff available to feed the
elk at the time that Wyoming Game and Fish concludes as well as Veterinarians expert in
livestock and Ruminant animal husbandry that the elk need feed now. I am in Jackson Hole
frequently and I cherish the elk entrusted to you.  It is not acceptable for the elk to be
malnourished and therefore more susceptible to disease and starvation on your watch.The
public will not and does not tolerate elk starving  on the National Elk Refuge enacted by
Congress to protect them from starvation. As a matter of public trust you must feed the elk
now. If that means deputizing the local citizenry who  are well adept at driving trucks to feed
stock then so be it. Get it done. If you lack the staff and or the funds to hire staff, use the
locals now and feed the elk today. Time is of the essence.
 
Many thanks for your consideration of this request.
 
Kind regards,
 
Patty Hamilton
732.776.7277

 

 

 



From: Noreen Walsh
To: Cody Brinton
Cc: Will Meeks; Steve Kallin; Anna Munoz
Subject: RE: Feed the Elk
Date: Thursday, February 18, 2016 7:51:22 AM

Dear Mr Brinton,

Thank you for your interest in the supplemental elk and bison feeding
program at the National Elk Refuge.  I wanted to share some facts with you
regarding our feeding operation this year and in the past.

The health of elk, bison, and the other wildlife that rely on the National
Elk Refuge is incredibly important to the U.S. Fish and Wildlife Service
and our partners. Accordingly, one aspect of our management strategy
includes limiting the time elk and bison rely on supplemental feed in
order to minimize the time they are concentrated in high numbers. This
approach is designed to reduce the potential for disease transmission
leading to high mortality, which can occur when large numbers of animals
concentrate for extended periods of time.

With this in mind, every year biologists from the National Elk Refuge and
Wyoming Game & Fish Department work together to determine both the ideal
time to initiate the supplemental feeding program and how long the feeding
should last. This process requires intense monitoring of environmental
conditions to assess the quantity and accessibility of forage on the
refuge. Since 2007, this practice has resulted in a 98.5% survival rate
for elk during the approximate six month period the herd uses the refuge
(hunting excluded).

Since 1995, the average start date for initiating supplemental feeding has
been January 28. The exact start date, ranging from December 31 to
February 28, varies from year to year depending on winter severity and
available forage. This year, after studying available forage levels and
weather forecasts that predicted considerable snowfall, our wildlife
managers decided that starting the seasonal feeding program on January 30
was in the best interest of the herd. This date is well within our
historical average start date.

Thanks again for your interest.

Best Regards,

Noreen Walsh

-----Original Message-----
From: Cody Brinton [mailto:codyb@bresnan.net]
Sent: Friday, February 05, 2016 9:19 AM
To: noreen_walsh@fws.gov; scott.talbott@wyo.gov; brad.hovinga@wyo.gov
Subject: Feed the Elk

mailto:noreen_walsh@fws.gov
mailto:codyb@bresnan.net
mailto:will_meeks@fws.gov
mailto:steve_kallin@fws.gov
mailto:anna_munoz@fws.gov
mailto:codyb@bresnan.net


I've been in animal husbandry- ranching and grass management over fifty
years---- if a horse owner kept his livestock as does the NER they would
be criminally charged with abuse. Your feeding to late- your underfeeding
and you should be feeding loose native hay not alfalfa or pellets. You
knew that tho right? Its obvious to reduce numbers and phase out feeding
your willing to starve a herd to death. Do we ned t physically start
feeding these elk  for you? The disease issues on the refuge can all be
addressed but the first they need is quality forage to build amunity. I've
photographed and witnessed the dog creek feed ground feeding hay that was
so moldy it was black, the harm being done to our game herds is criminal
and I'd suggest legally those responsible can and should be charged with
cruelty. Feed these elk now or we start hauling feed ourselves -- We just
went thru one of the worse drouth cycles ever, yet our game was in good
shape suggesting your number objectives are not real- the country can
handle the elk we have and a few more. Id suggest to you we are willing to
feed and to pursue charges against those handling the management of our
elk herd--- feed these  elk quality feed now or we will as well as
following with legal action-- This isn't biology  or proper management its
starvation- many of our herd are in such poor shape even with feed they
will not make the winter or will slip their calves---- and thats all on
YOUR shoulders--- Cody L. Brinton 3077330879



From: Noreen Walsh
To: Deidre Bainbridge
Cc: Will Meeks; Steve Kallin; Anna Munoz
Subject: RE: UREGENT:National Elk Refuge/Jackson WY/Elk Starving Now/NO CREW AT THE REFUGE TO FEED
Date: Thursday, February 18, 2016 7:52:44 AM

Dear Ms. Bainbridge,

Thank you for your interest in the supplemental elk and bison feeding
program at the National Elk Refuge.  I wanted to share some facts with you
regarding our feeding operation this year and in the past.

The health of elk, bison, and the other wildlife that rely on the National
Elk Refuge is incredibly important to the U.S. Fish and Wildlife Service
and our partners. Accordingly, one aspect of our management strategy
includes limiting the time elk and bison rely on supplemental feed in
order to minimize the time they are concentrated in high numbers. This
approach is designed to reduce the potential for disease transmission
leading to high mortality, which can occur when large numbers of animals
concentrate for extended periods of time.

With this in mind, every year biologists from the National Elk Refuge and
Wyoming Game & Fish Department work together to determine both the ideal
time to initiate the supplemental feeding program and how long the feeding
should last. This process requires intense monitoring of environmental
conditions to assess the quantity and accessibility of forage on the
refuge. Since 2007, this practice has resulted in a 98.5% survival rate
for elk during the approximate six month period the herd uses the refuge
(hunting excluded).

Since 1995, the average start date for initiating supplemental feeding has
been January 28. The exact start date, ranging from December 31 to
February 28, varies from year to year depending on winter severity and
available forage. This year, after studying available forage levels and
weather forecasts that predicted considerable snowfall, our wildlife
managers decided that starting the seasonal feeding program on January 30
was in the best interest of the herd. This date is well within our
historical average start date.

Thanks again for your interest.

Best Regards,

Noreen Walsh

-----Original Message-----
From: Deidre Bainbridge [mailto:deidre@tennbain.com]
Sent: Thursday, January 28, 2016 11:00 AM
To: Noreen_Walsh@fws.gov
Subject: Fwd: UREGENT:National Elk Refuge/Jackson WY/Elk Starving Now/NO
CREW AT THE REFUGE TO FEED

mailto:noreen_walsh@fws.gov
mailto:deidre@tennbain.com
mailto:will_meeks@fws.gov
mailto:steve_kallin@fws.gov
mailto:anna_munoz@fws.gov
mailto:deidre@tennbain.com


Dear Ms. Walsh, I inadvertently did not copy you with this very urgent
email plea for help with the Management of the National Elk Refuge. This
matter requires immediate attention and please do contact me if you have
any questions. Deidre J. Bainbridge (307) 739-0748

>
>
>
> On Jan 28, 2016, at 9:31 AM, Deidre Bainbridge wrote:
>
>> Dear Mr. Chase et al,
>>
>> Right now, this is a plea for help. The National Elk Refuge, enacted by
Congress in 1912 to prevent the Jackson Elk Herd from starvation due to
the loss of winter habitat, following a harsh winter with massive deaths
by starvation, is not feeding the elk. Many elk are suffering from
malnutrition on the Refuge right now. Many dead elk are visible from the
road.  I have elk today in my yard very malnourished. This is the first
time in 27 years the elk are here in January. They should be on the refuge
being fed, but no. The refuge has no crew!  That is what I was informed
yesterday. WYG&F has concluded that it is time to feed however the refuge
on January 27, 2016, a time when feeding should be geared up and ready for
action, has no staff and no intention to feed anytime soon.
>>
>> I was informed by Doug Brimeyer of WG&F that he is doing his best to
get the feeding process started on the refuge soon but they have no crew
because of the incident in Oregon. I asked if the crew is in Oregon
assisting. The answer, " No they are just concerned for their safety" so
no crew available on the National Elk Refuge when it is time to feed. This
is illegal and it is not tolerated.
>>
>> The truth is and this shall all be FOI'ed by me on behalf of the 501 c
3, Concerned Citizens for the Elk, there are no service contracts to start
feeding now or the seasonal staff would be out there, they need to work,
the budget shall be fully exposed and reviewed and the mismanagement of
funds not spent on elk feed shall also be reviewed, confirmed and those
accountable for this mismanagement shall be be held accountable.
Ultimately this is your responsibility and it includes many lies to the
public about the adequacy of forage when in fact forage or not there is no
crew/staff under your contract to feed.
>>
>> You state on your website you are concerned for climate change. You are
under executive order to be mindful of climate change. The climate is
changing you cannot have service contracts far out into the winter when
the climate is changing here so drastically. The contracts must have staff
available to feed as the changing climate dictates. The elk refuge is a
refuge to prevent elk from starvation. Malnourished elk are immune
compromised and subject to the disease you fear from the climate. Your
current management of withholding feed is the disease vector not climate
change or density. Regardless of your continued Mantra that you are
following the BEMP, the enacting legislation, you are mandated to uphold,
has not changed. You have no authority to starve the elk even assuming for
the sake of argument the elk herd needs to be culled. You have no science
or legal authority to cull the herd. Refusing to feed the elk is a
violation of NEPA, 2007 ROD and the BEMP. I will not spend my time right
now informing you of the laws and regulations you violate. That shall also



be exposed in a public forum. You have to know that the BEMP allows for
5,000 wintering elk on the refuge only as conditions allow and only as the
Jackson Herd is maintained at 11,000. The management is all or nothing,
not peace meal to meet your separate goals or budget. If you need money
tell us.
>>
>> You should know that the NER in 1982 hired Ken Griggs, DVM to necropsy
dead calves. Many had died, He determined they died of starvation. Ken
Griggs, DVM visited the refuge with Kallin on January 6, 2016, following a
long period of 20 plus below zero. He determined the forage useless only
roughage and pointed out many malnourished elk at that time. He said these
elk need to be fed. Kallin said they looked fine to him. I advise your
veterinarians Samantha and Jennifer to contact Dr. Griggs immediately at
307 733 4662.
>>
>> The National Elk Refuge needs assistance dealing with the needs of the
Elk in this evolving situation, the current management plan is a public
relations disaster.
>>
>> Get some staff out there now to feed the elk. Many concerned citizens
are watching, taking photos and offering their trucks to feed. We cannot
and will not continue to watch this illegal and inhumane treatment of our
natural resource, the elk. Their starvation is on your watch. Nor shall we
allow the destruction of a national treasure, the NER.
>>
>> I have attached recent correspondence to the Governor as well.
>>
>> Thank you for your consideration and action in this regard. Deidre J.
Bainbridge
>>
>> Deidre J. Bainbridge
>> Attorney at Law
>> Respond to:
>> P.O. Box 747
>> Jackson, WY 83001
>> (307) 739-0748
>>
>> Dear Jerimiah,
>>
>> Please share the information in this letter with the Governor. I
realize that Brad Mead has changed his tune in the last 18 mos. about the
value of the Elk Refuge in preventing elk depredation and the commingling
of elk with cattle on Spring Gulch Ranches. He now claims there are too
many elk and supplemental feed should be reduced. I can only presume this
is the Governor's new policy to reduce the Jackson Herd to the point of no
need to feed and no possibility of commingling because the herd is so
drastically diminished. This decision is not the Governor's, but one
endowed to the public, and I pray he is not making this decision due to
finances. Certainly it is not a decision which considers the entire
ecosystem dependent upon a viable elk population. The people of the State
of Wyoming value the elk for numerous and varied reasons and many are
economic. However to a Jackson Hole native, one who grew up amongst
abundant wildlife, perhaps with some respect and appreciation, I plead for
decency. There is no humanity or decency in the State of Wyoming complicit
in the intended starvation of animals essentially corralled behind high
fences not free to range for feed in the bitter cold of this winter. Dr.
Ken Griggs, DVM toured the NER with Kallin on January 6, 2016. He examined



the forage and found it only roughage and suggested it be sent to the
University of WY for a free protein analysis. This was rejected. He
observed many elk in need of feed. That was two weeks ago. Please implore
the NER and WG&F to feed the elk now. In the event of a fatality or
serious injury to human life in a collision with the elk roaming the
highways, particularly at night in search of forage, the State of Wyoming
is not without fault. Please feel free to contact me with any questions or
concerns. Thank you very much for your courtesy in this regard. Sincerely,
Deidre J. Bainbridge (307) 739-0748
>>> Letter to Editor
>>>
>>> No Public Tolerance for Starving Elk on the NER
>>>
>>> On December 4, 2014, Eric Cole, National Elk Refuge (NER) Wildlife
Biologist spoke at the Jackson Hole Wildlife Symposium about the
Challenges and Opportunities to Reduce Supplemental Feeding on the  (NER).
He concluded the 2007 Bison Elk Management Plan (BEMP) calls for limiting
supplemental feed on the NER. He said this "will require greater public
acceptance. and or greater tolerance for elk winter mortality through
starvation than currently exists."
>>>
>>> Congress appropriated $20,000 in 1911 to feed the elk after a harsh
winter caused thousands to die of starvation.  Last winter's conditions
were similar, it snowed and rained repeatedly; ice covered the earth.   In
2015, 8300 elk wintered on the refuge. The frozen ground left no choice.
The late bison hunt ending January 18, 2015 delayed feed. A necrology
report of March 2015 indicated many elk died from joint disorders, 67 were
calves. According to veterinarians this is caused by malnutrition.  Eric
Cole won, the starvation death of many elk on the NER.  Is the public
tolerant of this inhumane mismanagement of the Jackson Elk Herd? They are
corralled with no hope of adequate sustenance unless we require it.
>>>
>>>
>>> This year the bison hunt again delays feeding, indefinitely. The BEMP
calls for a genetically viable bison herd when culled to 500 with a sex
ratio of one bull to one cow. This science and the ratio are ignored by
WG&F. The January bison hunt jeopardizes the viability of both elk and
bison herds. The BEMP calls for 5,000 elk on the refuge only as conditions
allow and only while the Jackson Elk Herd population is maintained at
11,000. Recently, the Wyoming Game and Fish Commission changed the rules;
an elk population is at objective at plus or minus 20%. Where is the
public comment? They changed the rules in the BEMP to 9,000 elk. The herd
is now below 11,000 animals. Our right to a meaningful public process as
the herd is reduced below the 11,000 objective is now changed to a 9,000
objective. Who Knew?
>>>
>>
>>> The delayed feeding guarantees bull elk on feed lines on Spring Gulch
Road where they are slaughtered in January, no fair chase and often for a
hefty trophy fee. On October 16, 2013, Brian Nesvik, WG&F Wildlife
Division, advised the Casper Star Tribune, the Department spent $1.5
million in 2013 on feed grounds. As Game and Fish tightens its belt in
response to failed license fee increases, the department is looking for
ways to cut back on feed ground costs, including delayed feed.  "None of
us, if we could go back 100 years, would have gone down this road." Nesvik
said. Inform the public. Obviously this is about money. Let us help.
Please protect us from the agony of watching starving elk on the refuge.



It is not tolerated.
>>>
>>>
>>> Deidre J. Bainbridge
>>>
>>>
>>> Jackson, WY
>>>
>>> 739-0748
>>>
>



Population of Interest 
I didn’t find anything in the BEMP that indicated how the objective was defined or if the classification 
count was implied as the metric to use to assess if the objective was being met. Need to check the EIS to 
see if the intent was to use the classification count for this purpose; likely not explicit, but the group 
believes it was the assumption of the plan. The Phase I objective of 5000 elk and 500 bison appears to 
originate from Hobbs et al. (2003). This report, based on three simulation exercises, concluded that “in 
average SWE winters with average pre-winter precipitation and 500 bison, roughly 16,000 elk can find 
forage on the Greater Teton Ecosystem without incurring forage deficits and roughly 5,000 elk can find 
forage on the NER without incurring deficits.” Hobbs et al. (2003) do not explicitly define winter in the 
report, but appendix B of the report describes the ‘entire winter’ as ‘roughly November 1st to July 1st’. 
Presumably the numbers given in the report represent the number present throughout the winter 
period, although this is not explicitly stated. This is particularly relevant to the question of whether a 
cumulative, mean, peak, or ‘snapshot’ (e.g., classification count) estimate of animals on winter feed is 
most in keeping with the intent of the EIS. In keeping with Hobbs et al. (2003), a cumulative (i.e., elk-use 
days) or mean abundance estimate may be most comparable with the report results. It is important to 
note that elk use stored energy reserves during winter, so incurring a forage deficit does not imply an 
immediate threat.  
 
Using the classification count for the annual estimate of the population of interest would minimize cost 
relative to establishing a new survey that would occur later in, or be repeated throughout, winter. 
Currently a 5-10% difference (Eric, can you provide estimates from survey data for this?) exists 
between the classification count and the mean daily number of elk on winter feed. If the refuge goes to 
a less conservative feeding program this difference will likely increase. Moreover, a less conservative 
program will likely lead to many zeros simply due to feeding starting after the classification count 
(remembering that the objective criteria is ‘elk on feed’). It is important to view future surveys to 
estimate the population of interest in the view of a less conservative feeding program, not what has 
worked historically. WGFD currently uses a 5-yr running average to determine if they are meeting 
objective. There is a high likelihood that a sample survey, instead of census, will be used to estimate the 
JEH in the future – the rest of the state is currently doing this.  
 



From: Cole, Eric
To: Sarah Dewey
Cc: Steve Kallin
Subject: AMP Peer Review Process
Date: Tuesday, July 28, 2015 11:52:23 AM

Hi Sarah,

I am working on a process to select peer reviewers for the AMP.  Our intention is select at
least 2 peer reviewers as soon as possible and have them complete their review of the draft
AMP by November 1 or sooner.   Given time constraints, NER is willing to provide monetary
support to reviewers to ensure a timely response (potentially as much as $2,000 per reviewer
in non-government funds).  Deliverables would be a track changes/comment edit of the draft
AMP, and a separate written summary of comments and recommendations.

NER's first thoughts for possible reviewers are Steve Kilpatrick (for a local
knowledge/management perspective), and Matt Kaufman (for the science.monitoring
perspective).  

Before I proceed further, I wanted to confer with you prior to the next AMP meeting to see if
you had ideas about this process from the Park's perspective and if you had any
recommendations for peer reviewers.  

Thanks,

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

mailto:eric_cole@fws.gov
mailto:sarah_dewey@nps.gov
mailto:steve_kallin@fws.gov


From: Cole, Eric
To: Steve Kilpatrick
Bcc: steve_kallin@fws.gov
Subject: Peer Review of National Elk Refuge Feeding Reduction Plan
Date: Wednesday, August 12, 2015 2:12:36 PM

Hi Steve,

I'm writing to see if you would be willing to peer review a document, "Bison and Elk
Management Step Down Plan, A Structured Framework for Reducing Reliance on
Supplemental Winter Feeding."  As the title implies, NER, Grand Teton National Park and
Wyoming Game and Fish were tasked in the 2007 Bison and Elk Management Plan with
devising a strategy to reduce reliance on supplemental feeding on the National Elk Refuge,
and we are now close to finalizing the first draft of this step down plan.  

We would appreciate insights derived from your unique experience and perspective working
with the Jackson Elk Herd.  As part of the peer review process we would expect 1) A track
changes review of the document, and 2) A separate written summary of general impressions,
suggested changes to our approach, and any other comments that you deem appropriate.  We
anticipate making the draft available to peer reviewers in early September with a two-week
review period.  The Step Down Plan is approximately 50 pages in length.  

We realize that the relatively short notice and quick turn around time for review might
preclude your participation, but we very much hope that you are available to review the
document.  Please let me know either way.  

I hope that all is well with you and you are enjoying your summer.

Take care,

Eric Cole
Refuge Biologist
U.S. Fish & Wildlife Service, National Elk Refuge
Jackson, WY
307.201.5432

"...individually we contribute little or nothing to the truth, by the union of all a considerable
amount is amassed."  Aristotle

mailto:eric_cole@fws.gov
mailto:stevekilpatrick@wyomingwildlife.org
mailto:steve_kallin@fws.gov


10/27/2011 
 
MEMO 
 
To: Refuge Files 
From: Eric Cole, Refuge Biologist 
 
Subject: Preliminary Information Regarding an Adaptive Framework to End Supplemental Feeding 
(AFESF) 
 
Based on the Bison and Elk Management Plan (BEMP) and recent legal action, it will likely be necessary 
to develop an AFESF.  As the refuge biologist I will be tasked with working on the AFESF.  The following 
memo is meant to summarize my assumptions related to this effort, existing conditions that affect the 
potential to eliminate supplemental feeding on NER, and possible strategies that will be necessary to 
end supplemental feeding on NER.  I am also tasked with working on a disease contingency plan, and the 
AFESF effort and the disease contingency plan are interrelated.  For example certain disease surveillance 
outcomes (detection of CWD in any cervid species within or in proximity to the Jackson Elk Herd Unit) 
will possibly trigger more rapid action and adoption of more drastic strategies in the AFESF.  Disease 
contingency strategies will likely be concurrent and or related to those in the AFESF. 
 
Assumptions 
Assumption 1:  Starvation is not an acceptable strategy to reduce the elk and bison populations and end 
supplemental feeding. To eliminate supplemental feeding without high winter elk and bison mortality 
(starvation) it will be necessary to reduce the elk and bison population through other means. 
 
Assumption 2:  Even if the 5,000 elk and 500 bison BEMP objectives are achieved, without supplemental 
feeding there will still be high levels of winter starvation during severe winters.  This implies that unless 
assumption 1 is mitigated (greater public acceptance of winter elk and bison mortality), then the elk and 
or bison population objectives in the BEMP will need to be even lower.   
 
Assumption 3:  Co-mingling of elk and bison with livestock will not be acceptable.  Strategies to 
eliminate co-mingling will need to be achieved prior to the cessation of supplemental feeding. 
 
Current Conditions  
The 2011 Jackson Elk Herd (JEH) modeled population estimate was 11,978 elk (versus 11,503 counted), 
and the average number of elk classified on NER feedgrounds since the release of the BEMP in 2007 is 
6,918 (range 4,348-7,947 and most recently 7,746 in 2011).   Classified bison numbers on NER were 883 
in 2011. Since 2007 NER has implemented 3 major strategies intended to meet BEMP objectives and 
reduce reliance on supplemental feeding: 1) Implementation of a bison hunt on NER; 2) Expansion of elk 
and bison hunting areas on the south end of NER; 3) Construction of a new irrigation system designed to 
increase forage production on NER.  The net effect of these strategies through 2011 has been a slight 
downward trend in the number of elk wintering on NER, a reduction followed by a stabilization of the 
number of bison in the Jackson Bison Herd, and beginning in 2011, a 900 ton increase in the amount of 
forage produced on NER compared to average conditions.  As of 2011, the NER elk population was still 
55% above objective and the bison population was still 77% above objective.  If current trends continue, 
it is unlikely that we will achieve the 5,000 elk and 500 bison population objectives within the 15 year 
life of the BEMP, and therefore cessation of supplemental feeding will not be possible without further 
modifying strategies designed to reduce elk and bison populations and/or relaxing assumptions 1 



through 3 listed above.  2011 was the first operational year of the new irrigation system and therefore 
the effects of this strategy on feeding reduction still need to be evaluated. 
 
My preliminary analysis suggests that the percentage of northern elk migrants (JEH segments that 
summer in Yellowstone and Teton Wilderness) that winter on NER has declined from the early 1980s to 
current times.  Conversely, the percentage of short-distance migrants (elk that summer in southern 
Grand Teton National Park and private lands south of the park) that winter on NER has increased.   I 
hypothesize that these changes are associated with differential selective pressure on these population 
segments over time (lower predation and human hunting pressure on the short distance migrants).  I am 
working on a paper with Bruce Smith, Doug Brimeyer, Sarah Dewey and Jeff Warren to document this 
phenomenon.  Therefore WGFD concerns about reducing hunting pressure on northern migrants appear 
to be valid, but 2010-2011 elk hunting season modifications designed to achieve this goal (elimination of 
cow hunting in northern hunt areas, hunting closures in portions of antelope flats in GTNP, and closure 
of Hunt Area 80 on November 7 north of Twin Creek) will also decrease the likelihood of meeting the 
5,000 elk population objective on NER.  
 
Over 250 bison were harvested each year in 2007 and 2008 (the first 2 years of the NER hunt), and 
harvest levels subsequently declined in 2009 and 2010.  I hypothesize that bison have learned that GTNP 
is a safe zone, and that many surviving bison have learned to avoid open hunting areas.  Recent harvest 
levels appear to be sufficient to maintain the bison population at approximately 900.  Additional 
strategies to reduce the bison population will be necessary to meet the 500 objective.  
 
Possible Strategies to Eliminate Supplemental Feeding :  Note these strategies are my biological 
recommendations. They ignore political considerations, unpopularity with interest groups, the 
disapproval of other agencies, and monetary concerns.  They serve as a starting point for discussion. 
 
Sub Category: Elk and Bison Population Reduction Strategies 
Increase the number of elk permits in Grand Teton National Park. Justification: The number of elk 
harvested in Grand Teton National Park has been below 400 since 2003. Based on telemetry data almost 
all elk that migrate through GTNP hunt areas winter on NER, and higher harvest of cow elk within GTNP 
will be necessary to meet the 5,000 elk BEMP objective. 

Keep all of elk Hunt Area 80 open until December 1. Justification: Closure of the northern portion of 
hunt area 80 in November potentially protects northern migratory segments, but also protects GTNP 
segments.  Higher harvest of cow elk will be necessary to meet the 5,000 elk BEMP objective.   

Cull elk on NER to objective levels (or lower) using agency sharpshooters.  Justification: The existing 
hunting regime will not allow us to meet BEMP objectives within the life of the plan.  An agency cull in 
concert with typical WGFD efforts to haze HA 78 elk onto the refuge would specifically target this herd 
segment.  Culling in general, particularly if associated with the feeding program, would definitely reduce 
the elk population to BEMP objectives quickly. 

Cull bison on NER to objective levels (or lower). Justification: Bison appear to have learned that GTNP is 
a safe zone, and the existing hunting regime is unlikely to allow us to meet BEMP objectives within the 
life of the plan.  

Pursue Congressional Action to open more areas in GTNP to elk hunting.  Justification: Opening 
additional areas to elk hunting in GTNP (areas west of the Snake River) would specifically target the 
southern GTNP segment. 



Pursue Congressional Action to open GTNP to bison hunting. Justification: GTNP is a safe area for bison. 
Increased harvest on cow bison is necessary to expeditiously meet BEMP population objectives. 

Protect wolves on NER and adjacent winter range east of NER (no wolf hunting in these areas). 
Justification: Elk populations are above objective on NER.  Protecting wolves on NER and on adjacent 
winter range promotes a higher, stable population of wolves in these areas, and increases elk mortality. 

Encourage expansion of Grizzly Bear and wolf distribution in GTNP: Justification: expansion of these 
species into southern GTNP would likely reduce elk calf recruitment on this population segment. 

Sub Category: Elk and Bison Distribution 
Be less conservative concerning feed start dates (modify current feeding initiation criteria).  Justification: 
Delaying the start of supplemental feeding and forgoing feeding in some years will encourage a greater 
percentage of elk (and possibly bison) to winter on native range in subsequent years (lack of feedground 
knowledge).  This helps meet the BEMP NER elk population objectives, and expands the nucleus of the 
population that will persist when feeding ceases. 
 
Remove the commingling issue through easements, fencing or some combination of both. Justification: 
Current feeding initiation criteria are conservatively based on a threshold levels of accessible forage 
remaining on NER designed to prevent elk from leaving the refuge for private lands in Spring Gulch.  In 
general feeding start dates could be delayed if minimizing winter mortality was the only criteria. 
Benefits of delaying feeding start dates are discussed in the previous bullet.  This strategy could also 
encourage elk winter use of areas off NER, thereby reducing NER elk and bison wintering populations 
and reducing the need for supplemental feeding. 

Jackson Interagency Habitat Initiative Projects designed to enhance winter range east of NER and on the 
north end of NER: Justification: most JIHI projects to date have focused on the Gros Ventre and Buffalo 
Valley areas. Prescribed burns or fire use projects in Hunt Area 80 and on the north end of NER would 
encourage winter elk use of these areas and reduce elk reliance on supplemental feed. 

Hazing elk and bison onto native winter range.  Justification: Current post hunting season elk and bison 
distribution patterns are linked to the expectation that they will be fed on the refuge.  Hazing elk and 
bison onto native winter range on the north end of NER and forest service land east of the refuge might 
encourage new distribution patterns in areas away from feedgrounds. 

Sub Category: Modification of Bison and Management Plan Objectives 
Reduce elk and bison population objectives below BEMP levels. Justification: As mentioned in 
assumption 2, in the absence of supplemental feeding there will likely still be high winter mortality 
during severe winters even at BEMP population objectives.  Existing carrying capacity models suggest 
that NER can support approximately 5,000 elk during average winter and forage production conditions. 
Adding bison reduces elk carrying capacity.  Unless high winter mortality is accepted by the public, elk 
and or bison population objectives will need to be reduced below the 5,000 elk and 500 bison BEMP 
levels.  3,000 elk and 300 bison wintering on NER would likely meet the minimal winter mortality goal.  
Elimination of feeding that encourages off-refuge NER use by elk and bison, habitat enhancement on 
and adjacent to the refuge, potentially could maintain overall BEMP herd-wide population objectives, 
but the animals would not be wintering on NER.   Bison genetic loss at lower population levels could be 
minimized by trans locating limited numbers of bison from other herds into this one. 
 



(DRAFT) 

Private Land Livestock Operation Easement/Lease to Improve 
Management of Elk and Bison in the Jackson Hole Area 

September 7, 2016 

-What needs to be done: Develop a conservation easement/lease to assist area ranchers in reducing 
conflicts between livestock and elk/bison.   

-Why it should be done. Long-term sustainability for ranchers and wildlife pops.  

 Broaden; not just Refuge.  Jackson is defined by its elk herd, ranching heritage, signature wildlife 
species. Ranching and elk; reduce conflicts for a healthy coexistence; help preserve Jackson’s ranching 
and wildlife heritage for future generations.     

-Cooperative program between: USFWS, TCD and NWRA, private foundations.  

- Benefit, can serve as a “demonstration project” and may provide insights for similar efforts to mitigate 
human/wildlife conflicts in other areas of Wyoming.   

-Involvement by the Teton Conservation District (TCD) (Info from their website)  

 The mission of Teton Conservation District is to promote conservation and management 
of natural resources through research, education, conservation practices, cooperative projects, 
and on the ground actions. 

 We provide technical and cost share assistance to agricultural producers and 
homeowners on public and private lands. 

 TCD works with partnering agencies to address human and wildlife conflicts. 

 . . . address wildlife and livestock conflict issues 

 . . . Wildlife is one of the most cherished resources in Teton County. Follow the links below 
to learn how TCD programs benefit wildlife. 

 . . . Human-Wildlife Conflict (HWC), but has also resulted in changes to problem-solving 
strategies. (This program is consistent with the TCD’s focus on Human-Wildlife Conflict mitigation) 

 “Charismatic” species like cutthroat trout, elk, moose, deer, bison. . .  

1. Cooperatively develop two conservation options for ranchers. These include a long-term easement 
(50 yrs.; to be determined) and a short-term (5 yrs.) lease document that prevents co-mingling of elk 
and bison with domestic livestock during brucellosis transmission season (January through April).  These 
easement/lease documents will meet TCD standards and requirements.   FWS takes the lead.   



2. Obtain funding from private foundations or government sources.  FWS will take the lead in 
partnership with the National Wildlife Refuge Association. Funding to include administrative overhead; 
estimated by TCD. 

3. Contact landowners; limited number of contacts.  Flexibility: FWS can take the lead; make joint 
contacts or have TCD take the lead.  TCD’s option.  FWS to monitor elk/bison movement to identify 
conflict areas to help prioritize future use of easement/lease program. Include location priority. 

4. Easement processed, recorded, payments made to landowner by the TCD. 

5. Inspect for compliance; TCD. 

6. Enforcement  TCD; inform new landowners of easement/lease provisions. 

7. Re-contact ranchers after the term of the lease has expired; offer 50 year option.  

 

Monitoring – Project includes a plan for monitoring progress during and after the proposed project 
period to track project success and adaptively address new challenges and opportunities as they arise. 

 

SCOPE & SCALE  

PURPOSE 

The purpose of this program is to reduce the potential for transmission of brucellosis between elk/bison 
and domestic livestock in the Jackson Hole Area.   

An overarching strategy of the Bison and Elk Management Plan (BEMP) is to reduce reliance on the 
National Elk Refuge’s (NER) winter supplemental feeding program.  Dispersing even a small component 
of these herds off the NER and onto native winter range will reduce their concentration and reduce the 
potential of a catastrophic disease event.  This process may disperse animals to private lands including 
ranches with domestic livestock.  This proposed Easement/Lease Program will provide a winter cattle 
management alternative for ranchers in the Jackson Hole Area. 

FUNDING 

Funding would initially come from non-government sources contacted by the NER.  Government funding 
sources may be available in the future.  Funding would cover the easement/lease payment to the 
rancher and the program administrative costs.    

PROPOSAL       



The Teton County Conservation District would administer the “Private Land Cattle Operation 
Easement/Lease Program” in cooperation with the NER.  This program would only apply to willing 
participants on specific tracts of land and would include the following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTIONS: 

- Length of time = 25 years to perpetual; 5 year lease option available with same conditions as 
easement 

- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 
identified lands from January 1 through April 15. 

- Livestock Management Exemption: Livestock could occupy lands covered by easement if 
confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 
 

ADDITIONAL EASEMENT OPTIONS/PAYMENTS: 

- Allow managed public access for elk hunting during the State of WY elk hunting season to help 
reduce the growth of elk in the Spring Gulch Area.  A limited range weapons restriction may be 
added when appropriate.   Landowners may charge fees for hunting. 

- Eliminate intensive agricultural practices to prevent attracting elk/bison (extensive irrigation, 
fertilization, production of high quality introduced grass or alfalfa) to the Spring Gulch Area. 

A Livestock Management Easement could be combined with a Hunting Easement or Intensive 
Agricultural Practices Easement. 



(DRAFT) 

Private Land Cattle Operation Easement/Lease to Improve 
Management of Elk and Bison in the Jackson Hole Area 

May 31, 2016 

 

PURPOSE 

The purpose of this program is to reduce the potential for transmission of brucellosis between elk/bison 
and domestic livestock in the Jackson Hole Area.   

An overarching strategy of the Bison and Elk Management Plan (BEMP) is to reduce reliance on the 
National Elk Refuge’s (NER) winter supplemental feeding program.  Dispersal of these herds to native 
winter range will reduce their concentration on the NER and reduce the potential of a catastrophic 
disease event.  This proposed Easement/Lease Program will provide a winter cattle management 
alternative for ranchers in the Jackson Hole Area. 

FUNDING 

Funding would initially come from non-government sources contacted by the NER.  Government funding 
sources may be available in the future.  Funding would cover the easement/lease payment to the 
rancher and the program administrative costs.    

PROPOSAL       

The Teton County Conservation District would administer the “Private Land Cattle Operation 
Easement/Lease Program” in cooperation with the NER.  This program would only apply to willing 
participants on specific tracts of land and would include the following criteria: 

LIVESTOCK MANAGEMENT EASEMENT OPTIONS: 

- Length of time = 25 years to perpetual; 5 year lease option available with same conditions as 
easement 

- Livestock Management = Livestock (a domestic female cow or horse) would be prohibited on 
identified lands from January 1 through April 15. 

- Livestock Management Exemption: Livestock could occupy lands covered by easement if 
confined within a high fence (minimum 7’ tall) designed to exclude elk and bison from January 1 
through April 15.   Fencing for this exemption would be consistent with Teton County guidelines 
and limited in scope to prevent an impediment to wildlife movement.   

- Hay storage sites would be protected by a high fence (minimum 7’ tall) designed to exclude elk 
and bison from January 1 through April 15. 



 

ADDITIONAL EASEMENT OPTIONS/PAYMENTS: 

- Allow managed public access for elk hunting during the State of WY elk hunting season to help 
reduce the growth of elk in the Spring Gulch Area.  A limited range weapons restriction may be 
added when appropriate.   Landowners may charge fees for hunting. 

- Eliminate intensive agricultural practices to prevent attracting elk/bison (extensive irrigation, 
fertilization, production of high quality introduced grass or alfalfa) to the Spring Gulch Area. 

A Livestock Management Easement could be combined with a Hunting Easement or Intensive 
Agricultural Practices Easement. 
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Transect level forage production data starting in 1998.  Eric Cole has been the principal observer since 1998

TRANID OLDID TRANNUM YEAR TOTAL GRASS FORB WOODY WEED HERB HERBTOT BISON GRASSHOPPERIRRIGATION NOTES

FP1 1-3-1 1 1998 4846 4846 4846 4846 needsentry needsentry needsentry
FP1 1-3-1 1 1999 2125 2105 20 2125 2125 needsentry needsentry needsentry
FP1 1-3-1 1 2000 2348 2338 10 2348 2348 needsentry needsentry needsentry
FP1 1-3-1 1 2001 3797 3797 3797 3797 needsentry needsentry needsentry
FP1 1-3-1 1 2002 3420 3420 3420 3420 needsentry needsentry needsentry
FP1 1-3-1 1 2003 2337 2337 2337 2337 needsentry needsentry needsentry
FP1 1-3-1 1 2004 7483 7483 7483 7483 needsentry needsentry needsentry
FP1 1-3-1 1 2005 5196 5196 5196 5196 needsentry needsentry needsentry
FP1 1-3-1 1 2006 5666 5666 5666 5666 needsentry needsentry needsentry
FP1 1-3-1 1 2007 2050 2050 2050 2050 needsentry needsentry needsentry
FP1 1-3-1 1 2008 5250 5250 5250 5250 needsentry needsentry needsentry
FP1 1-3-1 1 2009 2502 2502 2502 2502 needsentry needsentry needsentry
FP1 1-3-1 1 2010 2814 2814 0 0 0 2814 2814 needsentry needsentry needsentry
FP1 1.3.1 1 2011 3830 3830 0 0 0 3830 3830 0 none sub 3"-2' of standing water. Scirpus covered in blue aphids
FP1 1.3.1 1 2012 3600 3600 0 0 0 3600 3600 0 none sub unusual no standing water, usually it is shin deep here
FP1 1.3.1 1 2013 4360 4355 5 4360 4360 0 none sub no standing water on 10/21/13 
FP1 1.3.1 1 2014 4686 4686 0 0 0 4686 4686 0 none sub 6-8" of standing water on 9/25/14
FP2 1-4-1 2 1998 5320 5187 133 5320 5320 needsentry needsentry needsentry
FP2 1-4-1 2 1999 4991 4089 902 4991 4991 needsentry needsentry needsentry
FP2 1-4-1 2 2000 2802 2710 92 2802 2802 needsentry needsentry needsentry
FP2 1-4-1 2 2001 3145 3040 105 3145 3145 needsentry needsentry needsentry
FP2 1-4-1 2 2002 2201 2001 200 2201 2201 needsentry needsentry needsentry
FP2 1-4-1 2 2003 1129 1079 50 1129 1129 needsentry needsentry needsentry
FP2 1-4-1 2 2004 7871 7743 128 7871 7871 needsentry needsentry needsentry
FP2 1-4-1 2 2005 5676 5534 142 5676 5676 needsentry needsentry needsentry
FP2 1-4-1 2 2006 3194 2747 447 3194 3194 needsentry needsentry needsentry
FP2 1-4-1 2 2007 3343 3139 204 3343 3343 needsentry needsentry needsentry
FP2 1-4-1 2 2008 3738 3296 442 3738 3738 needsentry needsentry needsentry
FP2 1-4-1 2 2009 5253 4504 749 5253 5253 needsentry needsentry needsentry
FP2 1-4-1 2 2010 2917 2591 326 0 0 2917 2917 needsentry needsentry needsentry
FP2 1.4.1 2 2011 4932 4809 123 0 0 4932 4932 0 none sub some standing water near transect start
FP2 1.4.1 2 2012 4526 4481 45 0 0 4526 4526 0 light sub
FP2 1.4.1 2 2013 3447 3432 15 3447 3447 0 light sub
FP2 1.4.1 2 2014 5546 5506 40 0 0 5546 5546 0 light sub standing water until recently (sampled on October 16)
FP3 1-5-1 3 1998 4842 4842 4842 4842 needsentry needsentry needsentry
FP3 1-5-1 3 1999 6748 6738 10 6748 6748 needsentry needsentry needsentry
FP3 1-5-1 3 2000 4912 4912 4912 4912 needsentry needsentry needsentry
FP3 1-5-1 3 2001 3744 3744 3744 3744 needsentry needsentry needsentry
FP3 1-5-1 3 2002 4406 4406 4406 4406 needsentry needsentry needsentry
FP3 1-5-1 3 2003 1056 1018 38 1056 1056 needsentry needsentry needsentry
FP3 1-5-1 3 2004 8892 8519 342 30 8862 8892 needsentry needsentry needsentry
FP3 1-5-1 3 2005 5818 5818 5818 5818 needsentry needsentry needsentry
FP3 1-5-1 3 2006 6273 6248 25 6273 6273 needsentry needsentry needsentry
FP3 1-5-1 3 2007 7171 6975 196 7171 7171 needsentry needsentry needsentry
FP3 1-5-1 3 2008 4924 4874 50 4924 4924 needsentry needsentry needsentry
FP3 1-5-1 3 2009 9436 8966 470 9436 9436 needsentry needsentry needsentry
FP3 1-5-1 3 2010 3195 3145 50 0 0 3195 3195 needsentry needsentry needsentry
FP3 1.5.1 3 2011 4154 4014 140 0 0 4154 4154 0 none sub
FP3 1.5.1 3 2012 1935 1900 35 0 0 1935 1935 0 light sub
FP3 1.5.1 3 2013 1406 1331 75 1406 1406 0 light sub previosuly sub-irriagated but site has dried and poa fading, and ELRE increasing
FP3 1.5.1 3 2014 2486 2375 111 0 0 2486 2486 0 moderate sub technically subirrigated but see 2013 note.  Suspect cessation of flood irrigation has changed site
FP4 1-32-1 4 1998 2702 2372 330 2702 2702 needsentry needsentry needsentry
FP4 1-32-1 4 1999 1851 1321 530 1851 1851 needsentry needsentry needsentry
FP4 1-32-1 4 2000 712 712 712 712 needsentry needsentry needsentry
FP4 1-32-1 4 2001 448 448 448 448 needsentry needsentry needsentry
FP4 1-32-1 4 2002 2146 2076 70 2076 2146 needsentry needsentry needsentry
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FP4 1-32-1 4 2003 832 822 5 5 827 832 needsentry needsentry needsentry
FP4 1-32-1 4 2004 2519 2386 15 118 2401 2519 needsentry needsentry needsentry
FP4 1-32-1 4 2005 1895 1880 15 1895 1895 needsentry needsentry needsentry
FP4 1-32-1 4 2006 1085 930 155 930 1085 needsentry needsentry needsentry
FP4 1-32-1 4 2007 1869 1448 421 1869 1869 needsentry needsentry needsentry
FP4 1-32-1 4 2008 3225 2475 705 45 3180 3225 needsentry needsentry needsentry
FP4 1-32-1 4 2009 1668 1519 148 1668 1668 needsentry needsentry needsentry
FP4 1-32-1 4 2010 1460 1401 59 0 0 1460 1460 needsentry needsentry needsentry
FP4 1.32.1 4 2011 2109 1788 320 0 0 2109 2109 0 light sprinkler k-line irrigation in Headquarters man unit was sporadic due to pump failure
FP4 1.32.1 4 2012 1122 1036 71 0 15 1107 1122 0 light sprinkler early to mid season irrigation
FP4 1.32.1 4 2013 1050 880 170 1050 1050 0 light sprinkler irrigation patchy
FP4 1.32.1 4 2014 1363 1090 273 0 0 1363 1363 0 moderate sprinkler note only about half transect was irrigated
FP5 1-27-1 5 1998 2449 2449 2449 2449 needsentry needsentry needsentry
FP5 1-27-1 5 1999 2396 1856 540 2396 2396 needsentry needsentry needsentry
FP5 1-27-1 5 2000 2311 2311 2311 2311 needsentry needsentry needsentry
FP5 1-27-1 5 2001 1830 1830 1830 1830 needsentry needsentry needsentry
FP5 1-27-1 5 2002 2649 2569 10 70 2579 2649 needsentry needsentry needsentry
FP5 1-27-1 5 2003 693 658 35 658 693 needsentry needsentry needsentry
FP5 1-27-1 5 2004 2767 2589 15 162 2604 2766 needsentry needsentry needsentry
FP5 1-27-1 5 2005 3004 2999 5 2999 3004 needsentry needsentry needsentry
FP5 1-27-1 5 2006 2561 2466 50 45 2516 2561 needsentry needsentry needsentry
FP5 1-27-1 5 2007 1488 1353 5 130 1358 1488 needsentry needsentry needsentry
FP5 1-27-1 5 2008 4500 3947 338 215 4285 4500 needsentry needsentry needsentry
FP5 1-27-1 5 2009 3049 2831 198 20 3029 3049 needsentry needsentry needsentry
FP5 1-27-1 5 2010 2625 2360 45 0 220 2405 2625 needsentry needsentry needsentry
FP5 1.27.1 5 2011 2050 2028 22 0 0 2050 2050 0 light none supplemental irrigation experiment and also historic transect. Control Headquarters 2
FP5 1.27.1 5 2012 809 779 20 0 10 799 809 0 none none
FP5 1.27.1 5 2013 1365 948 416 1365 1365 0 moderate none almost looks irrigated but is in control area
FP5 1.27.1 5 2014 2154 1834 320 0 0 2154 2154 0 moderate none
FP6 2-5-1 6 1998 2293 2183 110 2293 2293 needsentry needsentry needsentry
FP6 2-5-1 6 1999 2187 2097 90 2187 2187 needsentry needsentry needsentry
FP6 2-5-1 6 2000 994 954 40 994 994 needsentry needsentry needsentry
FP6 2-5-1 6 2001 554 539 15 554 554 needsentry needsentry needsentry
FP6 2-5-1 6 2002 597 482 110 5 592 597 needsentry needsentry needsentry
FP6 2-5-1 6 2003 202 192 10 202 202 needsentry needsentry needsentry
FP6 2-5-1 6 2004 1609 1553 56 1609 1609 needsentry needsentry needsentry
FP6 2-5-1 6 2005 613 525 88 613 613 needsentry needsentry needsentry
FP6 2-5-1 6 2006 960 867 93 960 960 needsentry needsentry needsentry
FP6 2-5-1 6 2007 796 711 85 796 796 needsentry needsentry needsentry
FP6 2-5-1 6 2008 1136 1082 55 1136 1136 needsentry needsentry needsentry
FP6 2-5-1 6 2009 1640 1633 8 1640 1640 needsentry needsentry needsentry
FP6 2-5-1 6 2010 1226 1061 165 0 0 1226 1226 needsentry needsentry needsentry
FP6 2.5.1 6 2011 1465 1405 60 0 0 1465 1465 0 light sub plant community indicates sub irrigated, but site seems dry now
FP6 2.5.1 6 2012 727 622 105 0 0 727 727 0 light sub plant community indicates sub irrigated, but site seems dry now
FP6 2.5.1 6 2013 816 726 90 816 816 0 none sub site appears to be drying out
FP6 2.5.1 6 2014 1001 910 91 0 0 1001 1001 0 moderate sub still dry fro a sub site as it has been for several years. Water table has dropped?
FP7 2-5-2 7 1998 3662 3532 130 3662 3662 needsentry needsentry needsentry
FP7 2-5-2 7 1999 2251 2140 111 2251 2251 needsentry needsentry needsentry
FP7 2-5-2 7 2000 2346 2146 200 2346 2346 needsentry needsentry needsentry
FP7 2-5-2 7 2001 1053 1005 47 1053 1053 needsentry needsentry needsentry
FP7 2-5-2 7 2002 832 734 98 832 832 needsentry needsentry needsentry
FP7 2-5-2 7 2003 609 576 33 609 609 needsentry needsentry needsentry
FP7 2-5-2 7 2004 3463 3020 443 3463 3463 needsentry needsentry needsentry
FP7 2-5-2 7 2005 2448 2291 157 2448 2448 needsentry needsentry needsentry
FP7 2-5-2 7 2006 2532 2254 278 2532 2532 needsentry needsentry needsentry
FP7 2-5-2 7 2007 2214 2080 134 2214 2214 needsentry needsentry needsentry
FP7 2-5-2 7 2008 3837 3408 430 3837 3837 needsentry needsentry needsentry
FP7 2-5-2 7 2009 2865 2752 113 2865 2865 needsentry needsentry needsentry
FP7 2-5-2 7 2010 2970 2809 161 0 0 2970 2970 needsentry needsentry needsentry
FP7 2.5.2 7 2011 2633 2500 133 0 0 2633 2633 0 light sub
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FP7 2.5.2 7 2012 1556 1431 125 0 0 1556 1556 0 none sub
FP7 2.5.2 7 2013 1720 1617 103 1720 1720 0 none sub
FP7 2.5.2 7 2014 1992 1877 115 0 0 1992 1992 0 moderate sub
FP8 2-31-1 8 1998 1988 1988 1988 1988 needsentry needsentry needsentry
FP8 2-31-1 8 1999 3544 3384 160 3544 3544 needsentry needsentry needsentry
FP8 2-31-1 8 2000 3488 3478 10 3488 3488 needsentry needsentry needsentry
FP8 2-31-1 8 2001 2778 2773 5 2778 2778 needsentry needsentry needsentry
FP8 2-31-1 8 2002 4621 4621 4621 4621 needsentry needsentry needsentry
FP8 2-31-1 8 2003 1754 1754 1754 1754 needsentry needsentry needsentry
FP8 2-31-1 8 2004 6882 6862 20 6882 6882 needsentry needsentry needsentry
FP8 2-31-1 8 2005 3475 3475 3475 3475 needsentry needsentry needsentry
FP8 2-31-1 8 2006 5833 5833 5833 5833 needsentry needsentry needsentry
FP8 2-31-1 8 2007 3120 3105 15 3120 3120 needsentry needsentry needsentry
FP8 2-31-1 8 2008 6249 6249 6249 6249 needsentry needsentry needsentry
FP8 2-31-1 8 2009 4872 4867 5 4872 4872 needsentry needsentry needsentry
FP8 2-31-1 8 2010 3439 3439 0 0 0 3439 3439 needsentry needsentry needsentry
FP8 2.31.1 8 2011 3844 3809 35 0 0 3844 3844 0 light sprinkler
FP8 2.31.1 8 2012 1030 985 45 0 0 1030 1030 0 light sprinkler mid-season irrigation
FP8 2.31.1 8 2013 2187 2147 40 2187 2187 0 light sprinkler significant canada goose grazing
FP8 2.31.1 8 2014 2633 2613 20 0 0 2633 2633 0 moderate sprinkler
FP9 2-31-2 9 1998 2398 2368 30 2398 2398 needsentry needsentry needsentry
FP9 2-31-2 9 1999 1413 1363 50 1413 1413 needsentry needsentry needsentry
FP9 2-31-2 9 2000 2766 2453 313 2766 2766 needsentry needsentry needsentry
FP9 2-31-2 9 2001 1347 1299 48 1347 1347 needsentry needsentry needsentry
FP9 2-31-2 9 2002 394 356 39 394 394 needsentry needsentry needsentry
FP9 2-31-2 9 2003 828 683 145 828 828 needsentry needsentry needsentry
FP9 2-31-2 9 2004 2430 2329 102 2430 2430 needsentry needsentry needsentry
FP9 2-31-2 9 2005 1700 1378 322 1700 1700 needsentry needsentry needsentry
FP9 2-31-2 9 2006 3141 2290 851 3141 3141 needsentry needsentry needsentry
FP9 2-31-2 9 2007 2591 1859 732 2591 2591 needsentry needsentry needsentry
FP9 2-31-2 9 2008 3299 2792 507 3299 3299 needsentry needsentry needsentry
FP9 2-31-2 9 2009 2691 2189 502 2691 2691 needsentry needsentry needsentry
FP9 2-31-2 9 2010 1354 1292 61 0 0 1354 1354 needsentry needsentry needsentry
FP9 2.31.2 9 2011 1927 1764 163 0 0 1927 1927 0 light sprinkler
FP9 2.31.2 9 2012 1183 978 205 0 0 1183 1183 0 light sprinkler irrigation patchy
FP9 2.31.2 9 2013 1650 1600 50 1650 1650 0 light sprinkler
FP9 2.31.2 9 2014 2417 2287 130 0 0 2417 2417 0 light sprinkler
FP10 2-36-1 10 2006 4092 3812 280 4092 4092 needsentry needsentry needsentry New transect begin 2006
FP10 2-36-1 10 2007 2652 2627 25 2652 2652 needsentry needsentry needsentry
FP10 2-36-1 10 2008 3370 3345 25 3370 3370 needsentry needsentry needsentry
FP10 2-36-1 10 2009 3001 2598 403 3001 3001 needsentry needsentry needsentry
FP10 2-36-1 10 2010 1908 1883 25 0 0 1908 1908 needsentry needsentry needsentry
FP10 2.36.1 10 2011 1650 1463 187 0 0 1650 1650 0 light sprinkler
FP10 2.36.1 10 2012 2213 2136 77 0 2213 2213 0 light sprinkler mid season irrigation
FP10 2.36.1 10 2013 1324 1160 164 1324 1324 0 none sprinkler mid-season irrigation
FP10 2.36.1 10 2014 1989 1939 50 0 0 1989 1989 0 light sprinkler
FP11 2-11-2 11 1998 4040 3545 437 58 3982 3982 needsentry needsentry needsentry
FP11 2-11-2 11 1999 2908 1987 375 545 2362 2362 needsentry needsentry needsentry
FP11 2-11-2 11 2000 2648 1670 248 730 1918 1918 needsentry needsentry needsentry
FP11 2-11-2 11 2001 1753 881 295 577 1176 1176 needsentry needsentry needsentry
FP11 2-11-2 11 2002 1105 546 113 447 659 659 needsentry needsentry needsentry
FP11 2-11-2 11 2003 1011 344 43 624 387 387 needsentry needsentry needsentry
FP11 2-11-2 11 2004 2473 1627 177 669 1804 1804 needsentry needsentry needsentry
FP11 2-11-2 11 2005 2118 1392 298 428 1690 1690 needsentry needsentry needsentry
FP11 2-11-2 11 2006 2442 1558 628 256 2186 2186 needsentry needsentry needsentry
FP11 2-11-2 11 2007 2336 1085 454 797 1539 1539 needsentry needsentry needsentry
FP11 2-11-2 11 2008 2203 785 594 824 1379 1379 needsentry needsentry needsentry
FP11 2-11-2 11 2009 2227 1270 530 427 1800 1800 needsentry needsentry needsentry
FP11 2-11-2 11 2010 1661 881 269 510 0 1151 1151 needsentry needsentry needsentry
FP11 2.11.2 11 2011 2136 1075 468 593 0 1543 1543 0 light sub
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FP11 2.11.2 11 2012 1261 954 180 128 0 1134 1134 0 none sub
FP11 2.11.2 11 2013 1016 772 93 151 865 865 0 none sub
FP11 2.11.2 11 2014 1647 1025 348 273 0 1374 1374 0 light sub
FP12 3-8-1 12 1998 614 344 60 210 404 404 needsentry needsentry needsentry
FP12 3-8-1 12 1999 569 291 47 231 338 338 needsentry needsentry needsentry
FP12 3-8-1 12 2000 502 232 130 140 362 362 needsentry needsentry needsentry
FP12 3-8-1 12 2001 249 126 80 42 206 206 needsentry needsentry needsentry
FP12 3-8-1 12 2002 375 104 80 191 184 184 needsentry needsentry needsentry
FP12 3-8-1 12 2003 452 125 85 242 210 210 needsentry needsentry needsentry
FP12 3-8-1 12 2004 766 276 150 340 426 426 needsentry needsentry needsentry
FP12 3-8-1 12 2005 435 258 81 96 339 339 needsentry needsentry needsentry
FP12 3-8-1 12 2006 565 294 173 97 468 468 needsentry needsentry needsentry
FP12 3-8-1 12 2007 413 213 69 131 282 282 needsentry needsentry needsentry
FP12 3-8-1 12 2008 585 340 96 149 436 436 needsentry needsentry needsentry
FP12 3-8-1 12 2009 589 387 175 28 562 562 needsentry needsentry needsentry
FP12 3-8-1 12 2010 554 272 147 134 0 419 419 needsentry needsentry needsentry
FP12 3.8.1 12 2011 809 339 86 384 0 424 424 0 light none
FP12 3.8.1 12 2012 303 173 70 60 0 243 243 0 light none
FP12 3.8.1 12 2013 187 118 58 12 176 176 0 light none
FP12 3.8.1 12 2014 381 231 100 50 0 331 331 0 none none
FP13 3-8-2 13 1998 538 372 40 125 412 412 needsentry needsentry needsentry
FP13 3-8-2 13 1999 487 336 151 336 336 needsentry needsentry needsentry
FP13 3-8-2 13 2000 429 269 160 269 269 needsentry needsentry needsentry
FP13 3-8-2 13 2001 204 110 45 49 154 154 needsentry needsentry needsentry
FP13 3-8-2 13 2002 278 85 40 153 125 125 needsentry needsentry needsentry
FP13 3-8-2 13 2003 286 99 95 92 194 194 needsentry needsentry needsentry
FP13 3-8-2 13 2004 901 246 173 482 419 419 needsentry needsentry needsentry
FP13 3-8-2 13 2005 791 375 65 351 440 440 needsentry needsentry needsentry
FP13 3-8-2 13 2006 440 269 70 101 339 339 needsentry needsentry needsentry
FP13 3-8-2 13 2007 192 132 60 192 192 needsentry needsentry needsentry
FP13 3-8-2 13 2008 549 191 45 312 236 236 needsentry needsentry needsentry
FP13 3-8-2 13 2009 666 371 50 245 421 421 needsentry needsentry needsentry
FP13 3-8-2 13 2010 468 272 103 93 0 375 375 needsentry needsentry needsentry
FP13 3.8.2 13 2011 594 311 66 218 0 377 377 0 light none
FP13 3.8.2 13 2012 424 225 96 103 0 321 321 0 light none
FP13 3.8.2 13 2013 369 271 75 23 346 346 0 light none
FP13 3.8.2 13 2014 630 341 162 127 0 503 503 0 light none signifcant fall basal greenup on grasses
FP14 4-28-1 14 1998 2178 2133 45 2178 2178 needsentry needsentry needsentry
FP14 4-28-1 14 1999 1186 1166 20 1186 1186 needsentry needsentry needsentry changed to 4-27-1 in 2000 transect location the same
FP14 4-27-1 14 2000 756 736 20 736 736 needsentry needsentry needsentry previously 4-28-1
FP14 4-27-1 14 2001 556 551 5 556 556 needsentry needsentry needsentry
FP14 4-27-1 14 2002 549 534 15 549 549 needsentry needsentry needsentry
FP14 4-27-1 14 2003 474 464 10 474 474 needsentry needsentry needsentry
FP14 4-27-1 14 2004 2530 2470 60 2530 2530 needsentry needsentry needsentry
FP14 4-27-1 14 2005 1943 1900 42 1943 1943 needsentry needsentry needsentry
FP14 4-27-1 14 2006 1022 912 55 55 967 1022 needsentry needsentry needsentry
FP14 4-27-1 14 2007 733 713 20 733 733 needsentry needsentry needsentry
FP14 4-27-1 14 2008 1639 1564 75 1639 1639 needsentry needsentry needsentry
FP14 4-27-1 14 2009 1811 1533 278 1811 1811 needsentry needsentry needsentry
FP14 4-27-1 14 2010 1378 1246 132 0 0 1378 1378 needsentry needsentry needsentry
FP14 4.27.1 14 2011 923 787 136 0 0 923 923 0 light none
FP14 4.27.1 14 2012 661 584 77 0 0 661 661 0 none none
FP14 4.27.1 14 2013 382 269 112 382 382 0 none none
FP14 4.27.1 14 2014 986 757 229 0 0 986 986 0 light none
FP15 4-26-3 15 1998 4903 3593 1309 4903 4903 needsentry needsentry needsentry
FP15 4-26-3 15 1999 2064 1621 444 2064 2064 needsentry needsentry needsentry
FP15 4-26-3 15 2000 957 840 117 957 957 needsentry needsentry needsentry
FP15 4-26-3 15 2001 478 426 52 478 478 needsentry needsentry needsentry
FP15 4-26-3 15 2002 550 480 70 550 550 needsentry needsentry needsentry
FP15 4-26-3 15 2003 492 289 204 492 492 needsentry needsentry needsentry
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FP15 4-26-3 15 2004 2591 2328 248 15 2576 2591 needsentry needsentry needsentry
FP15 4-26-3 15 2005 2916 2451 465 2916 2916 needsentry needsentry needsentry
FP15 4-26-3 15 2006 1388 1333 55 1388 1388 needsentry needsentry needsentry
FP15 4-26-3 15 2007 707 562 145 707 707 needsentry needsentry needsentry
FP15 4-26-3 15 2008 2067 1520 546 2067 2067 needsentry needsentry needsentry
FP15 4-26-3 15 2009 2648 1790 858 2648 2648 needsentry needsentry needsentry
FP15 4-26-3 15 2010 2185 1940 245 0 0 2185 2185 needsentry needsentry needsentry
FP15 4.26.3 15 2011 2967 1910 1058 0 0 2967 2967 0 light sprinkler
FP15 4.26.3 15 2012 1049 931 118 0 0 1049 1049 0 light sprinkler mid season irrigation
FP15 4.26.3 15 2013 1376 1211 165 1376 1376 0 light sprinkler late season irrigation
FP15 4.26.3 15 2014 1603 1465 138 0 0 1603 1603 0 light sprinkler end of season irrigation only
FP16 4-26-4 16 2000 1366 1261 105 1366 1366 needsentry needsentry needsentry new begin 2000
FP16 4-26-4 16 2001 1378 1196 182 1378 1378 needsentry needsentry needsentry
FP16 4-26-4 16 2002 1201 986 215 1201 1201 needsentry needsentry needsentry
FP16 4-26-4 16 2003 983 589 389 5 978 983 needsentry needsentry needsentry
FP16 4-26-4 16 2004 2755 2606 149 2755 2755 needsentry needsentry needsentry
FP16 4-26-4 16 2005 2955 2888 68 2955 2955 needsentry needsentry needsentry
FP16 4-26-4 16 2006 2546 2279 227 40 2506 2546 needsentry needsentry needsentry
FP16 4-26-4 16 2007 2324 2216 108 2324 2324 needsentry needsentry needsentry
FP16 4-26-4 16 2008 2567 2003 564 2567 2567 needsentry needsentry needsentry
FP16 4-26-4 16 2009 2510 1981 529 2510 2510 needsentry needsentry needsentry
FP16 4-26-4 16 2010 1186 963 222 0 0 1186 1186 needsentry needsentry needsentry
FP16 4.26.4 16 2011 2177 1864 314 0 0 2177 2177 0 light sprinkler
FP16 4.26.4 16 2012 1496 1320 176 0 0 1496 1496 0 light sprinkler early to mid season irrigation
FP16 4.26.4 16 2013 1981 912 1070 1981 1981 0 light sprinkler mid-season irrigation
FP16 4.26.4 16 2014 1749 1561 188 0 0 1749 1749 0 light sprinkler
FP17 4-26-1 17 1998 3206 2900 306 3206 3206 needsentry needsentry needsentry
FP17 4-26-1 17 1999 2038 1998 40 2038 2038 needsentry needsentry needsentry changed to 4-35-1 in 2000
FP17 4-35-1 17 2000 947 927 20 947 947 needsentry needsentry needsentry previously 4-26-1
FP17 4-35-1 17 2001 741 716 25 741 741 needsentry needsentry needsentry
FP17 4-35-1 17 2002 792 706 86 792 792 needsentry needsentry needsentry
FP17 4-35-1 17 2003 422 370 52 422 422 needsentry needsentry needsentry
FP17 4-35-1 17 2004 2446 2396 50 2446 2446 needsentry needsentry needsentry
FP17 4-35-1 17 2005 2816 2732 84 2816 2816 needsentry needsentry needsentry
FP17 4-35-1 17 2006 1200 895 305 1200 1200 needsentry needsentry needsentry
FP17 4-35-1 17 2007 855 650 205 855 855 needsentry needsentry needsentry
FP17 4-35-1 17 2008 2068 1608 460 2068 2068 needsentry needsentry needsentry
FP17 4-35-1 17 2009 1923 1826 96 1923 1923 needsentry needsentry needsentry
FP17 4-35-1 17 2010 2003 1958 45 0 0 2003 2003 needsentry needsentry needsentry
FP17 4.35.1 17 2011 2158 2113 45 0 0 2158 2158 0 light sprinkler
FP17 4.35.1 17 2012 764 764 0 0 0 764 764 0 none sprinkler early to mid season irrigation
FP17 4.35.1 17 2013 1444 1327 116 1444 1444 0 none sprinkler mid-season irrigation
FP17 4.35.1 17 2014 2316 2136 180 0 0 2316 2316 0 light sprinkler
FP18 5-27-1 18 1998 1779 1129 650 1779 1779 needsentry needsentry needsentry
FP18 5-27-1 18 1999 2879 2578 301 2879 2879 needsentry needsentry needsentry
FP18 5-27-1 18 2000 545 475 70 545 545 needsentry needsentry needsentry
FP18 5-27-1 18 2001 270 115 155 270 270 needsentry needsentry needsentry
FP18 5-27-1 18 2002 279 150 115 13 265 278 needsentry needsentry needsentry
FP18 5-27-1 18 2003 207 109 98 207 207 needsentry needsentry needsentry
FP18 5-27-1 18 2004 1316 1177 139 1316 1316 needsentry needsentry needsentry
FP18 5-27-1 18 2005 1313 1199 113 1313 1313 needsentry needsentry needsentry
FP18 5-27-1 18 2006 1005 775 225 5 1000 1005 needsentry needsentry needsentry
FP18 5-27-1 18 2007 498 191 307 498 498 needsentry needsentry needsentry
FP18 5-27-1 18 2008 445 270 175 445 445 needsentry needsentry needsentry
FP18 5-27-1 18 2009 415 173 242 415 415 needsentry needsentry needsentry
FP18 5-27-1 18 2010 575 381 194 0 0 575 575 needsentry needsentry needsentry
FP18 5.27.1 18 2011 899 690 209 0 0 899 899 0 moderate none
FP18 5.27.1 18 2012 247 205 41 0 0 247 247 0 moderate none
FP18 5.27.1 18 2013 370 92 278 370 370 0 moderate none degraded agronomic(high bare ground and small fall germinated forbs
FP18 5.27.1 18 2014 484 173 311 0 0 484 484 0 heavy none sprinkler irrigation but only days before sampling, therefore considered none for analysis
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FP19 5-29-1 19 1998 1391 1341 50 1391 1391 needsentry needsentry needsentry
FP19 5-29-1 19 1999 1381 1165 216 1381 1381 needsentry needsentry needsentry
FP19 5-29-1 19 2000 529 399 130 529 529 needsentry needsentry needsentry
FP19 5-29-1 19 2001 329 294 15 20 309 329 needsentry needsentry needsentry
FP19 5-29-1 19 2002 1069 597 225 248 822 1070 needsentry needsentry needsentry
FP19 5-29-1 19 2003 577 221 300 56 521 577 needsentry needsentry needsentry
FP19 5-29-1 19 2004 1339 909 56 375 964 1339 needsentry needsentry needsentry
FP19 5-29-1 19 2005 1101 775 326 1101 1101 needsentry needsentry needsentry
FP19 5-29-1 19 2006 481 294 47 140 341 481 needsentry needsentry needsentry
FP19 5-29-1 19 2007 362 302 60 362 362 needsentry needsentry needsentry
FP19 5-29-1 19 2008 1001 885 116 1001 1001 needsentry needsentry needsentry
FP19 5-29-1 19 2009 1130 1072 58 1130 1130 needsentry needsentry needsentry
FP19 5-29-1 19 2010 987 827 160 0 0 987 987 needsentry needsentry needsentry
FP19 5.29.1 19 2011 1096 988 108 0 0 1096 1096 0 light none
FP19 5.29.1 19 2012 322 265 57 0 0 322 322 10 none none
FP19 5.29.1 19 2013 474 411 63 474 474 0 light none
FP19 5.29.1 19 2014 986 757 229 0 0 986 986 0 light none
FP20 5-35-1 20 1998 960 930 30 960 960 needsentry needsentry needsentry
FP20 5-35-1 20 1999 1128 1068 60 1128 1128 needsentry needsentry needsentry changed to type 5-30-1 in 2000
FP20 5-30-1 20 2000 709 669 40 709 709 needsentry needsentry needsentry Previously type 5-35-1
FP20 5-30-1 20 2001 396 386 10 396 396 needsentry needsentry needsentry
FP20 5-30-1 20 2002 708 446 65 197 511 708 needsentry needsentry needsentry
FP20 5-30-1 20 2003 305 238 25 43 262 305 needsentry needsentry needsentry
FP20 5-30-1 20 2004 1912 699 960 254 1659 1913 needsentry needsentry needsentry
FP20 5-30-1 20 2005 1400 1161 239 1400 1400 needsentry needsentry needsentry
FP20 5-30-1 20 2006 824 770 30 25 800 825 needsentry needsentry needsentry
FP20 5-30-1 20 2007 342 292 50 342 342 needsentry needsentry needsentry
FP20 5-30-1 20 2008 854 794 60 854 854 needsentry needsentry needsentry
FP20 5-30-1 20 2009 1263 1202 61 1263 1263 needsentry needsentry needsentry
FP20 5-30-1 20 2010 1088 886 201 0 0 1088 1088 needsentry needsentry needsentry
FP20 5.30.1 20 2011 1022 802 220 0 0 1022 1022 0 light none
FP20 5.30.1 20 2012 485 420 65 0 0 485 485 20 light none
FP20 5.30.1 20 2013 888 841 48 888 888 0 light none
FP20 5.30.1 20 2014 945 760 185 0 0 945 945 0 light none
FP21 5-34-1 21 1998 2137 2047 90 2137 2137 needsentry needsentry needsentry
FP21 5-34-1 21 1999 1310 1200 110 1310 1310 needsentry needsentry needsentry
FP21 5-34-1 21 2000 1310 1280 10 20 1290 1310 needsentry needsentry needsentry
FP21 5-34-1 21 2001 775 625 140 10 765 775 needsentry needsentry needsentry
FP21 5-34-1 21 2002 977 723 154 100 877 977 needsentry needsentry needsentry
FP21 5-34-1 21 2003 699 689 10 699 699 needsentry needsentry needsentry
FP21 5-34-1 21 2004 3274 3128 88 58 3216 3274 needsentry needsentry needsentry
FP21 5-34-1 21 2005 2459 2066 393 2459 2459 needsentry needsentry needsentry
FP21 5-34-1 21 2006 1137 1107 30 1137 1137 needsentry needsentry needsentry
FP21 5-34-1 21 2007 722 662 60 722 722 needsentry needsentry needsentry
FP21 5-34-1 21 2008 750 680 70 750 750 needsentry needsentry needsentry
FP21 5-34-1 21 2009 1178 1118 60 1178 1178 needsentry needsentry needsentry
FP21 5-34-1 21 2010 1401 1303 98 0 0 1401 1401 needsentry needsentry needsentry
FP21 5.34.1 21 2011 1221 1113 108 0 0 1221 1221 0 light none
FP21 5.34.1 21 2012 879 799 80 0 0 879 879 30 none none
FP21 5.34.1 21 2013 661 601 60 661 661 10 light none
FP21 5.34.1 21 2014 1048 948 100 0 0 1048 1048 0 light none
FP22 6-25-1 22 1998 730 621 82 27 703 703 needsentry needsentry needsentry
FP22 6-25-1 22 1999 1321 1003 248 70 1251 1251 needsentry needsentry needsentry
FP22 6-25-1 22 2000 920 880 10 30 890 890 needsentry needsentry needsentry
FP22 6-25-1 22 2001 943 686 50 207 736 736 needsentry needsentry needsentry
FP22 6-25-1 22 2002 1329 986 298 15 30 1284 1314 needsentry needsentry needsentry
FP22 6-25-1 22 2003 436 203 168 60 5 371 376 needsentry needsentry needsentry
FP22 6-25-1 22 2004 2557 2169 178 110 100 2347 2447 needsentry needsentry needsentry
FP22 6-25-1 22 2005 2792 2544 172 75 2716 2716 needsentry needsentry needsentry
FP22 6-25-1 22 2006 1407 1197 205 5 1402 1402 needsentry needsentry needsentry
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FP22 6-25-1 22 2007 599 509 90 509 509 needsentry needsentry needsentry
FP22 6-25-1 22 2008 1872 1667 206 1872 1872 needsentry needsentry needsentry
FP22 6-25-1 22 2009 2164 1572 371 220 1944 1944 needsentry needsentry needsentry
FP22 6-25-1 22 2010 2159 2063 86 10 0 2149 2149 needsentry needsentry needsentry
FP22 6.25.1 22 2011 6299 6152 148 0 0 6299 6299 0 light sub unusually high Flat Creek water naturally flooded sample area
FP22 6.25.1 22 2012 1671 1231 360 80 0 1591 1591 10 light none
FP22 6.25.1 22 2013 834 680 145 10 824 824 0 light none
FP22 6.25.1 22 2014 2449 2312 136 0 0 2449 2449 0 moderate none
FP23 6-28-1 23 1998 2160 2160 2160 2160 needsentry needsentry needsentry
FP23 6-28-1 23 1999 2609 2579 30 2609 2609 needsentry needsentry needsentry
FP23 6-28-1 23 2000 364 354 10 364 364 needsentry needsentry needsentry
FP23 6-28-1 23 2001 420 420 420 420 needsentry needsentry needsentry
FP23 6-28-1 23 2002 921 831 90 921 921 needsentry needsentry needsentry
FP23 6-28-1 23 2003 296 291 5 296 296 needsentry needsentry needsentry
FP23 6-28-1 23 2004 3770 3770 3770 3770 needsentry needsentry needsentry
FP23 6-28-1 23 2005 3206 3206 3206 3206 needsentry needsentry needsentry
FP23 6-28-1 23 2006 2216 2136 80 2216 2216 needsentry needsentry needsentry
FP23 6-28-1 23 2007 935 935 935 935 needsentry needsentry needsentry
FP23 6-28-1 23 2008 1487 1487 1487 1487 needsentry needsentry needsentry
FP23 6-28-1 23 2009 2164 2109 55 2164 2164 needsentry needsentry needsentry
FP23 6-28-1 23 2010 1505 1495 10 0 0 1505 1505 needsentry needsentry needsentry
FP23 6.28.1 23 2011 1659 1617 42 0 0 1659 1659 0 none sprinkler
FP23 6.28.1 23 2012 1713 1713 0 0 0 1713 1713 10 light sprinkler mid season irrigation
FP23 6.28.1 23 2013 2769 2769 2769 2769 0 light sprinkler
FP23 6.28.1 23 2014 3118 3088 30 0 0 3118 3118 0 light sprinkler
FP24 6-30-1 24 1998 3985 3975 10 3985 3985 needsentry needsentry needsentry
FP24 6-30-1 24 1999 3998 3978 20 3998 3998 needsentry needsentry needsentry changed to type 6-35-1 in 2000
FP24 6-35-1 24 2000 1064 1004 60 1064 1064 needsentry needsentry needsentry
FP24 6-35-1 24 2001 546 546 546 546 needsentry needsentry needsentry
FP24 6-35-1 24 2002 1344 1299 45 1344 1344 needsentry needsentry needsentry
FP24 6-35-1 24 2003 314 289 25 314 314 needsentry needsentry needsentry
FP24 6-35-1 24 2004 3375 3360 15 3375 3375 needsentry needsentry needsentry
FP24 6-35-1 24 2005 3977 3972 5 3977 3977 needsentry needsentry needsentry
FP24 6-35-1 24 2006 1409 1373 36 1409 1409 needsentry needsentry needsentry
FP24 6-35-1 24 2007 848 822 25 848 848 needsentry needsentry needsentry
FP24 6-35-1 24 2008 1283 1283 1283 1283 needsentry needsentry needsentry
FP24 6-35-1 24 2009 5446 5416 30 5446 5446 needsentry needsentry needsentry
FP24 6-35-1 24 2010 4755 4755 0 0 0 4755 4755 needsentry needsentry needsentry
FP24 6.35.1 24 2011 4158 4153 5 0 0 4158 4158 0 light none
FP24 6.35.1 24 2012 835 835 0 0 0 835 835 30 light none
FP24 6.35.1 24 2013 1663 1643 20 1663 1663 0 light none
FP24 6.35.1 24 2014 1783 1783 0 0 0 1783 1783 0 moderate none
FP25 6-34-1 25 1998 2947 2932 15 2947 2947 needsentry needsentry needsentry
FP25 6-34-1 25 1999 8909 8816 93 8909 8909 needsentry needsentry needsentry
FP25 6-34-1 25 2000 1955 1915 40 1955 1955 needsentry needsentry needsentry
FP25 6-34-1 25 2001 3225 2870 355 3225 3225 needsentry needsentry needsentry
FP25 6-34-1 25 2002 3982 3232 615 135 3847 3982 needsentry needsentry needsentry
FP25 6-34-1 25 2003 1308 1253 55 1308 1308 needsentry needsentry needsentry
FP25 6-34-1 25 2004 5026 4083 942 5026 5026 needsentry needsentry needsentry
FP25 6-34-1 25 2005 3447 3147 300 3447 3447 needsentry needsentry needsentry
FP25 6-34-1 25 2006 2739 2692 22 25 2714 2739 needsentry needsentry needsentry
FP25 6-34-1 25 2007 2425 2118 308 2425 2425 needsentry needsentry needsentry
FP25 6-34-1 25 2008 3632 3567 65 3632 3632 needsentry needsentry needsentry
FP25 6-34-1 25 2009 4650 4585 65 4650 4650 needsentry needsentry needsentry
FP25 6-34-1 25 2010 2357 2335 22 0 0 2357 2357 needsentry needsentry needsentry
FP25 6.34.1 25 2011 3853 3605 248 0 0 3853 3853 0 light sprinkler
FP25 6.34.1 25 2012 1972 1908 64 0 0 1972 1972 10 light sprinkler mid season irrigation
FP25 6.34.1 25 2013 4879 4749 130 0 0 4879 4879 0 light sprinkler
FP25 6.34.1 25 2014 4606 4524 82 0 0 4606 4606 0 light sprinkler
FP26 6-9-1 26 1998 736 427 225 84 652 652 needsentry needsentry needsentry
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FP26 6-9-1 26 1999 782 562 180 40 742 742 needsentry needsentry needsentry
FP26 6-9-1 26 2000 540 327 113 90 10 440 450 needsentry needsentry needsentry
FP26 6-9-1 26 2001 343 166 147 30 313 313 needsentry needsentry needsentry
FP26 6-9-1 26 2002 462 163 156 61 82 319 401 needsentry needsentry needsentry
FP26 6-9-1 26 2003 248 75 45 128 120 120 needsentry needsentry needsentry
FP26 6-9-1 26 2004 694 285 158 187 64 443 507 needsentry needsentry needsentry
FP26 6-9-1 26 2005 749 367 122 260 489 489 needsentry needsentry needsentry
FP26 6-9-1 26 2006 671 410 105 136 20 515 535 needsentry needsentry needsentry
FP26 6-9-1 26 2007 302 206 55 41 261 261 needsentry needsentry needsentry
FP26 6-9-1 26 2008 530 267 136 127 403 403 needsentry needsentry needsentry
FP26 6-9-1 26 2009 507 245 129 133 374 374 needsentry needsentry needsentry
FP26 6-9-1 26 2010 475 206 202 66 0 409 409 needsentry needsentry needsentry
FP26 6.9.1 26 2011 913 290 305 318 0 595 595 0 light none
FP26 6.9.1 26 2012 367 175 172 20 0 347 347 0 light none
FP26 6.9.1 26 2013 260 145 55 60 200 200 10 light none
FP26 6.9.1 26 2014 1176 743 243 190 0 986 986 0 moderate none
FP27 7-6-1 27 1998 1398 1338 60 1398 1398 needsentry needsentry needsentry
FP27 7-6-1 27 1999 617 577 40 617 617 needsentry needsentry needsentry Changed to type 7-35-1 in 2000
FP27 7-35-1 27 2000 420 400 10 10 410 410 needsentry needsentry needsentry
FP27 7-35-1 27 2001 223 203 20 223 223 needsentry needsentry needsentry
FP27 7-35-1 27 2002 359 354 5 359 359 needsentry needsentry needsentry
FP27 7-35-1 27 2003 202 198 5 202 202 needsentry needsentry needsentry
FP27 7-35-1 27 2004 1276 1261 10 5 1271 1276 needsentry needsentry needsentry
FP27 7-35-1 27 2005 1553 1544 9 1553 1553 needsentry needsentry needsentry
FP27 7-35-1 27 2006 471 461 10 461 461 needsentry needsentry needsentry
FP27 7-35-1 27 2007 450 415 35 450 450 needsentry needsentry needsentry
FP27 7-35-1 27 2008 650 645 5 650 650 needsentry needsentry needsentry
FP27 7-35-1 27 2009 821 814 8 821 821 needsentry needsentry needsentry
FP27 7-35-1 27 2010 1129 1117 12 0 0 1129 1129 needsentry needsentry needsentry
FP27 7.35.1 27 2011 1538 1508 30 0 0 1538 1538 0 moderate sprinkler late season irrigation produced low, green, leafy grass as desired
FP27 7.35.1 27 2012 284 277 8 0 0 284 284 0 light none irrigated very recently late season, but no response yet so considered no irrigation
FP27 7.35.1 27 2013 740 700 40 740 740 0 light sprinkler
FP27 7.35.1 27 2014 1052 1022 30 0 0 1052 1052 0 light sprinkler
FP28 7-6-2 28 1998 974 674 150 90 60 824 884 needsentry needsentry needsentry
FP28 7-6-2 28 1999 506 366 130 10 496 496 needsentry needsentry needsentry
FP28 7-6-2 28 2000 520 290 80 90 60 370 430 needsentry needsentry needsentry
FP28 7-6-2 28 2001 420 293 57 50 20 350 370 needsentry needsentry needsentry
FP28 7-6-2 28 2002 289 164 55 65 5 219 224 needsentry needsentry needsentry
FP28 7-6-2 28 2003 398 115 105 153 25 220 245 needsentry needsentry needsentry
FP28 7-6-2 28 2004 1127 564 128 352 83 691 774 needsentry needsentry needsentry
FP28 7-6-2 28 2005 1185 880 180 125 1060 1060 needsentry needsentry needsentry
FP28 7-6-2 28 2006 682 338 125 150 70 462 532 needsentry needsentry needsentry
FP28 7-6-2 28 2007 474 384 90 474 474 needsentry needsentry needsentry
FP28 7-6-2 28 2008 804 676 108 20 784 784 needsentry needsentry needsentry
FP28 7-6-2 28 2009 461 416 45 461 461 needsentry needsentry needsentry
FP28 7-6-2 28 2010 846 735 101 10 0 836 836 needsentry needsentry needsentry
FP28 7.6.2 28 2011 903 660 168 75 0 828 828 0 light none
FP28 7.6.2 28 2012 341 272 64 5 0 336 336 0 light none
FP28 7.6.2 28 2013 715 580 65 70 645 645 10 light sprinkler late season irrigation
FP28 7.6.2 28 2014 986 896 90 0 0 986 986 0 light sprinkler late season irrigation with significant fall greenup
FP29 8-25-1 29 1998 8457 8242 215 8242 8242 needsentry needsentry needsentry
FP29 8-25-1 29 1999 4120 3710 100 310 3810 3810 needsentry needsentry needsentry
FP29 8-25-1 29 2000 1697 1357 75 265 1432 1432 needsentry needsentry needsentry
FP29 8-25-1 29 2001 1668 774 140 753 914 914 needsentry needsentry needsentry
FP29 8-25-1 29 2002 2378 1643 65 660 10 1708 1718 needsentry needsentry needsentry
FP29 8-25-1 29 2003 1657 830 159 668 989 989 needsentry needsentry needsentry
FP29 8-25-1 29 2004 5405 5135 45 174 50 5180 5230 needsentry needsentry needsentry
FP29 8-25-1 29 2005 4605 4408 95 102 4503 4503 needsentry needsentry needsentry
FP29 8-25-1 29 2006 1790 1245 53 492 1298 1298 needsentry needsentry needsentry
FP29 8-25-1 29 2007 1918 967 85 866 1052 1052 needsentry needsentry needsentry
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FP29 8-25-1 29 2008 5478 4612 266 600 4878 4878 needsentry needsentry needsentry
FP29 8-25-1 29 2009 4083 3320 571 192 3891 3891 needsentry needsentry needsentry
FP29 8-25-1 29 2010 2363 1785 415 162 0 2200 2200 needsentry needsentry needsentry
FP29 8.25.1 29 2011 5095 4305 157 633 0 4462 4462 0 light none
FP29 8.25.1 29 2012 2169 912 435 822 0 1347 1347 10 light none
FP29 8.25.1 29 2013 1251 1031 40 180 1071 1071 0 light none
FP29 8.25.1 29 2014 3778 3205 312 260 0 3518 3518 0 moderate none
FP30 8-26-1 30 1998 2305 2205 100 2305 2305 needsentry needsentry needsentry
FP30 8-26-1 30 1999 2606 2183 423 2606 2606 needsentry needsentry needsentry
FP30 8-28-2 30 2006 2923 2819 104 2923 2923 needsentry needsentry needsentry Previously type 8-26-1, not sampled 2000-2005
FP30 8-28-2 30 2007 1617 1612 5 1617 1617 needsentry needsentry needsentry
FP30 8-28-2 30 2008 2090 2075 15 2090 2090 needsentry needsentry needsentry
FP30 8-28-2 30 2009 4367 4291 76 4367 4367 needsentry needsentry needsentry
FP30 8-28-2 30 2010 1334 1324 10 0 0 1334 1334 needsentry needsentry needsentry
FP30 8.28.2 30 2011 1946 1893 54 0 0 1946 1946 0 light sprinkler
FP30 8.28.2 30 2012 1312 1220 92 0 0 1312 1312 0 none sprinkler
FP30 8.28.2 30 2013 1529 1489 40 1529 1529 0 light sprinkler early season irrigation with greenup from fall rains
FP30 8.28.2 30 2014 1291 1251 40 0 0 1291 1291 0 light sprinkler irrigation seems patchy if it ocurred
FP31 8-27-1 31 1998 1884 1763 121 1884 1884 needsentry needsentry needsentry
FP31 8-27-1 31 1999 944 897 47 944 944 needsentry needsentry needsentry
FP31 8-31-1 31 2002 2572 2562 10 2572 2572 needsentry needsentry needsentry Previously 8-27-1, not sampled 2000-2001
FP31 8-31-1 31 2003 1889 1856 33 1889 1889 needsentry needsentry needsentry
FP31 8-31-1 31 2004 3489 3365 123 3489 3489 needsentry needsentry needsentry
FP31 8-31-1 31 2005 1955 1940 15 1955 1955 needsentry needsentry needsentry
FP31 8-31-1 31 2006 808 796 12 808 808 needsentry needsentry needsentry
FP31 8-31-1 31 2007 1223 1167 56 1223 1223 needsentry needsentry needsentry transect eliminated 2008
FP32 8-28-1 32 1998 1344 1314 30 1344 1344 needsentry needsentry needsentry
FP32 8-28-1 32 1999 642 632 10 642 642 needsentry needsentry needsentry transect eliminated 2000
FP33 8-29-1 33 1998 1232 1138 64 30 1202 1202 needsentry needsentry needsentry
FP33 8-29-1 33 1999 1202 1042 160 1202 1202 needsentry needsentry needsentry transect eliminated 2000
FP34 8-29-2 34 1998 2321 2231 90 2321 2321 needsentry needsentry needsentry
FP34 8-29-2 34 1999 1801 1671 130 1801 1801 needsentry needsentry needsentry transect eliminated 2000
FP35 8-29-3 35 1998 1568 1496 40 32 1536 1536 needsentry needsentry needsentry
FP35 8-29-3 35 1999 1058 938 120 1058 1058 needsentry needsentry needsentry transect eliminated 2000
FP36 8-29-4 36 1998 2226 2021 50 155 2071 2071 needsentry needsentry needsentry
FP36 8-29-4 36 1999 1283 1096 108 80 1203 1203 needsentry needsentry needsentry transect eliminated 2000
FP37 8-34-1 37 2002 2770 2115 655 2770 2770 needsentry needsentry needsentry new begin 2002
FP37 8-34-1 37 2003 2613 2155 357 100 2513 2613 needsentry needsentry flood
FP37 8-34-1 37 2004 9053 8300 310 443 8610 9053 needsentry needsentry flood
FP37 8-34-1 37 2005 3429 3004 424 3429 3429 needsentry needsentry needsentry
FP37 8-34-1 37 2006 1963 1771 151 40 1923 1963 needsentry needsentry needsentry
FP37 8-34-1 37 2007 712 650 62 712 712 needsentry needsentry needsentry
FP37 8-34-1 37 2008 2838 2390 449 2838 2838 needsentry needsentry needsentry
FP37 8-34-1 37 2009 2965 2731 233 2965 2965 needsentry needsentry needsentry
FP37 8-34-1 37 2010 1988 1821 167 0 0 1988 1988 needsentry needsentry needsentry
FP37 8.34.1 37 2011 2014 1856 159 0 0 2014 2014 0 light none
FP37 8.34.1 37 2012 753 716 37 0 0 753 753 0 light none
FP37 8.34.1 37 2013 1175 1012 163 1175 1175 0 light none
FP37 8.34.1 37 2014 1559 1090 469 0 0 1559 1559 0 moderate none
FP38 8-36-1 38 2006 3107 2959 149 3107 3107 needsentry needsentry needsentry new begin 2006
FP38 8-36-1 38 2007 2820 2805 15 2820 2820 needsentry needsentry needsentry
FP38 8-36-1 38 2008 4120 4120 4120 4120 needsentry needsentry needsentry
FP38 8-36-1 38 2009 3821 3821 3821 3821 needsentry needsentry needsentry
FP38 8-36-1 38 2010 1997 1992 5 0 0 1997 1997 needsentry needsentry needsentry
FP38 8.36.1 38 2011 2842 2817 25 0 0 2842 2842 0 none sprinkler meadow brome density seems to be decreasing with POPR increasing
FP38 8.36.1 38 2012 728 723 5 0 0 728 728 60 none sprinkler irrigated late due to problems with lateral line. Heavy bison utilization
FP38 8.36.1 38 2013 1387 1302 85 1387 1387 0 light sprinkler late season irrigation
FP38 8.36.1 38 2014 2365 2350 15 0 0 2365 2365 0 moderate sprinkler mid season irrigation
FP39 8-6-1 39 2005 1347 1287 54 5 1342 1342 needsentry needsentry needsentry new begin 2005
FP39 8-6-1 39 2006 737 557 95 85 652 652 needsentry needsentry needsentry
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FP39 8-6-1 39 2007 458 368 90 458 458 needsentry needsentry needsentry
FP39 8-6-1 39 2008 976 856 120 976 976 needsentry needsentry needsentry
FP39 8-6-1 39 2009 394 354 40 394 394 needsentry needsentry needsentry
FP39 8-6-1 39 2010 472 399 54 20 0 452 452 needsentry needsentry needsentry
FP39 8.6.1 39 2011 837 767 70 0 0 837 837 0 light none
FP39 8.6.1 39 2012 344 254 75 15 0 329 329 0 none none
FP39 8.6.1 39 2013 479 392 86 479 479 0 light none
FP39 8.6.1 39 2014 567 534 33 0 0 567 567 0 light none
FP40 9-33-2 40 1998 1613 1286 155 172 1442 1614 needsentry needsentry needsentry
FP40 9-33-2 40 1999 1710 1327 383 1710 1710 needsentry needsentry needsentry
FP40 9-33-2 40 2000 873 463 20 390 483 873 needsentry needsentry needsentry
FP40 9-33-2 40 2001 900 540 360 540 900 needsentry needsentry needsentry
FP40 9-33-2 40 2002 2371 1312 10 1049 1322 2371 needsentry needsentry needsentry
FP40 9-33-2 40 2003 1688 156 95 1438 251 1689 needsentry needsentry needsentry
FP40 9-33-2 40 2004 1787 1013 774 1013 1787 needsentry needsentry needsentry
FP40 9-33-2 40 2005 2009 912 280 817 1192 2009 needsentry needsentry needsentry
FP40 9-33-2 40 2006 1312 738 574 738 1312 needsentry needsentry needsentry
FP40 9-33-2 40 2007 500 420 60 20 480 500 needsentry needsentry needsentry
FP40 9-33-2 40 2008 1137 1112 25 1137 1137 needsentry needsentry needsentry
FP40 9-33-2 40 2009 3255 3250 5 3255 3255 needsentry needsentry needsentry
FP40 9-33-2 40 2010 1785 1785 0 0 0 1785 1785 needsentry needsentry needsentry
FP40 9.33.2 40 2011 2132 2127 5 0 0 2132 2132 0 none flood
FP40 9.33.2 40 2012 1007 957 35 0 15 992 1007 0 light flood
FP40 9.33.2 40 2013 953 662 160 131 822 953 0 none none
FP40 9.33.2 40 2014 1804 1367 314 0 123 1681 1804 0 moderate none
FP41 10-10-1 41 1998 1479 1110 223 147 1333 1333 needsentry needsentry needsentry
FP41 10-10-1 41 1999 1607 782 96 728 878 878 needsentry needsentry needsentry
FP41 10-10-1 41 2000 1354 818 170 366 988 988 needsentry needsentry needsentry
FP41 10-10-1 41 2001 1145 550 191 404 742 742 needsentry needsentry needsentry
FP41 10-10-1 41 2002 1311 563 67 681 630 630 needsentry needsentry needsentry
FP41 10-10-1 41 2003 1346 451 126 769 577 577 needsentry needsentry needsentry
FP41 10-10-1 41 2004 1844 853 368 623 1220 1220 needsentry needsentry needsentry
FP41 10-10-1 41 2005 1569 845 96 627 941 941 needsentry needsentry needsentry
FP41 10-10-1 41 2006 1659 951 163 544 1115 1115 needsentry needsentry needsentry
FP41 10-10-1 41 2007 1383 666 85 632 751 751 needsentry needsentry needsentry
FP41 10-10-1 41 2008 1661 716 398 548 1113 1113 needsentry needsentry needsentry
FP41 10-10-1 41 2009 1091 654 87 350 740 740 needsentry needsentry needsentry
FP41 10-10-1 41 2010 1374 636 464 274 0 1100 1100 needsentry needsentry needsentry
FP41 10.10.1 41 2011 2200 1520 349 331 0 1869 1869 0 none none
FP41 10.10.1 41 2012 1257 802 96 360 0 897 897 0 none none
FP41 10.10.1 41 2013 1173 341 133 700 474 474 0 light none
FP41 10.10.1 41 2014 1523 736 164 623 0 900 900 0 none none
FP42 10-12-1 42 1998 2676 2506 160 10 2666 2666 needsentry needsentry needsentry
FP42 10-12-1 42 1999 2421 1717 434 270 2151 2151 needsentry needsentry needsentry
FP42 10-12-1 42 2000 2298 1909 229 159 2138 2138 needsentry needsentry needsentry
FP42 10-12-1 42 2001 2552 2240 216 90 5 2457 2462 needsentry needsentry needsentry
FP42 10-12-1 42 2002 3814 2532 328 905 50 2859 2909 needsentry needsentry needsentry
FP42 10-12-1 42 2003 3132 2369 145 613 5 2514 2519 needsentry needsentry needsentry
FP42 10-12-1 42 2004 3219 2516 295 403 5 2811 2816 needsentry needsentry needsentry
FP42 10-12-1 42 2005 3884 2289 851 708 36 3140 3176 needsentry needsentry needsentry
FP42 10-12-1 42 2006 3918 2686 477 730 25 3163 3188 needsentry needsentry needsentry
FP42 10-12-1 42 2007 2517 1709 376 385 48 2084 2132 needsentry needsentry needsentry
FP42 10-12-1 42 2008 2686 2068 273 345 2341 2341 needsentry needsentry needsentry
FP42 10-12-1 42 2009 2258 1765 358 85 50 2123 2173 needsentry needsentry needsentry
FP42 10-12-1 42 2010 3060 2103 252 641 63 2355 2418 needsentry needsentry needsentry
FP42 10.12.1 42 2011 3798 2881 703 210 5 3584 3589 0 light sub
FP42 10.12.1 42 2012 3408 2651 246 468 43 2897 2940 0 none sub
FP42 10.12.1 42 2013 3795 2420 445 929 2866 2866 0 none sub
FP42 10.12.1 42 2014 3736 2444 184 1109 0 2628 2628 0 none sub
FP43 10-13-1 43 1998 2234 2067 147 20 2214 2214 needsentry needsentry needsentry
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FP43 10-13-1 43 1999 1834 1281 158 395 1439 1439 needsentry needsentry needsentry
FP43 10-13-1 43 2000 1718 1336 80 302 1416 1416 needsentry needsentry needsentry
FP43 10-13-1 43 2001 1491 855 239 366 30 1094 1124 needsentry needsentry needsentry
FP43 10-13-1 43 2002 4133 1641 780 1660 52 2421 2473 needsentry needsentry needsentry
FP43 10-13-1 43 2003 1433 886 70 472 5 956 961 needsentry needsentry needsentry
FP43 10-13-1 43 2004 5493 2979 2015 499 4994 4994 needsentry needsentry needsentry
FP43 10-13-1 43 2005 6517 1916 857 3744 2773 2773 needsentry needsentry needsentry
FP43 10-13-1 43 2006 2676 1582 419 675 2001 2001 needsentry needsentry needsentry
FP43 10-13-1 43 2007 3147 1789 491 758 110 2280 2390 needsentry needsentry needsentry
FP43 10-13-1 43 2008 3574 2039 357 1178 2396 2396 needsentry needsentry needsentry
FP43 10-13-1 43 2009 2629 1443 1073 112 1443 1555 needsentry needsentry needsentry
FP43 10-13-1 43 2010 2715 1082 230 1121 283 1311 1594 needsentry needsentry needsentry
FP43 10.13.1 43 2011 3085 1058 470 1452 105 1528 1633 0 light none canada thistle has increased throughout this portion of the floodplain
FP43 10.13.1 43 2012 2155 1089 529 537 0 1618 1618 0 none none
FP43 10.13.1 43 2013 2635 1447 365 550 273 1812 2085 0 light none
FP43 10.13.1 43 2014 3148 1268 422 1211 248 1690 1938 0 none none
FP44 10-14-2 44 1998 1628 1373 121 135 1493 1493 needsentry needsentry needsentry
FP44 10-14-2 44 1999 1843 1023 540 280 1563 1563 needsentry needsentry needsentry
FP44 10-14-2 44 2000 719 411 170 138 581 581 needsentry needsentry needsentry
FP44 10-14-2 44 2001 981 467 212 302 679 679 needsentry needsentry needsentry
FP44 10-14-2 44 2002 1930 445 276 1209 721 721 needsentry needsentry needsentry
FP44 10-14-2 44 2003 1381 453 291 636 744 744 needsentry needsentry needsentry
FP44 10-14-2 44 2004 2688 771 591 1326 1362 1362 needsentry needsentry needsentry
FP44 10-14-2 44 2005 1655 942 350 364 1292 1292 needsentry needsentry needsentry
FP44 10-14-2 44 2006 1722 912 376 435 1287 1287 needsentry needsentry needsentry
FP44 10-14-2 44 2007 1518 753 553 212 1306 1306 needsentry needsentry needsentry
FP44 10-14-2 44 2008 1457 604 385 468 988 988 needsentry needsentry needsentry
FP44 10-14-2 44 2009 2146 799 426 921 1225 1225 needsentry needsentry needsentry
FP44 10-14-2 44 2010 1089 467 237 385 0 704 704 needsentry needsentry needsentry
FP44 10.14.2 44 2011 1678 740 633 305 0 1373 1373 0 light none
FP44 10.14.2 44 2012 1230 298 506 427 0 804 804 0 none none
FP44 10.14.2 44 2013 1273 270 576 428 846 846 0 light none
FP44 10.14.2 44 2014 2031 375 681 975 0 1056 1056 0 none none
FP45 10-15-1 45 1998 1342 1019 108 215 1127 1127 needsentry needsentry needsentry
FP45 10-15-1 45 1999 1774 1021 80 673 1101 1101 needsentry needsentry needsentry
FP45 10-15-1 45 2000 1241 711 320 210 1031 1031 needsentry needsentry needsentry
FP45 10-15-1 45 2001 1163 505 168 490 673 673 needsentry needsentry needsentry
FP45 10-15-1 45 2002 1873 830 25 1018 855 855 needsentry needsentry needsentry
FP45 10-15-1 45 2003 827 450 34 344 484 484 needsentry needsentry needsentry
FP45 10-15-1 45 2004 1421 841 140 439 981 981 needsentry needsentry needsentry
FP45 10-15-1 45 2005 1616 985 228 402 1214 1214 needsentry needsentry needsentry
FP45 10-15-1 45 2006 1631 875 118 638 993 993 needsentry needsentry needsentry
FP45 10-15-1 45 2007 1143 471 76 596 547 547 needsentry needsentry needsentry
FP45 10-15-1 45 2008 1772 934 111 726 1046 1046 needsentry needsentry needsentry
FP45 10-15-1 45 2009 1665 1261 50 353 1311 1311 needsentry needsentry needsentry
FP45 10-15-1 45 2010 1033 468 112 453 0 580 580 needsentry needsentry needsentry
FP45 10.15.1 45 2011 1816 989 515 312 0 1504 1504 0 light none
FP45 10.15.1 45 2012 1054 578 211 265 0 789 789 0 none none
FP45 10.15.1 45 2013 1326 726 225 375 951 951 0 light none
FP45 10.15.1 45 2014 835 570 150 115 0 720 720 0 none none
FP46 10-16-1 46 1998 1684 1407 73 203 1481 1481 needsentry needsentry needsentry
FP46 10-16-1 46 1999 1665 1445 180 40 1625 1625 needsentry needsentry needsentry
FP46 10-16-1 46 2000 1386 1199 103 84 1301 1301 needsentry needsentry needsentry
FP46 10-16-1 46 2001 752 661 82 10 742 742 needsentry needsentry needsentry
FP46 10-16-1 46 2002 1474 1277 162 35 1439 1439 needsentry needsentry needsentry
FP46 10-16-1 46 2003 1177 1022 60 94 1082 1082 needsentry needsentry needsentry
FP46 10-16-1 46 2004 2639 1953 251 435 2204 2204 needsentry needsentry needsentry
FP46 10-16-1 46 2005 2175 1850 195 130 2045 2045 needsentry needsentry needsentry
FP46 10-16-1 46 2006 1530 1215 295 20 1510 1510 needsentry needsentry needsentry
FP46 10-16-1 46 2007 1343 1001 183 159 1184 1184 needsentry needsentry needsentry
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FP46 10-16-1 46 2008 2254 1817 146 291 1963 1963 needsentry needsentry needsentry
FP46 10-16-1 46 2009 2140 1596 279 265 1875 1875 needsentry needsentry needsentry
FP46 10-16-1 46 2010 1362 812 57 494 0 868 868 needsentry needsentry needsentry
FP46 10.16.1 46 2011 2055 1845 136 75 0 1981 1981 0 none none see corrected NAD83 UTM 527323 4827462; aspen continues to regenerate
FP46 10.16.1 46 2012 1826 1455 100 271 0 1555 1555 0 none none
FP46 10.16.1 46 2013 1666 1388 80 198 1468 1468 0 none none
FP46 10.16.1 46 2014 2117 1722 167 228 0 1889 1889 0 none none
FP47 10-17-1 47 1998 1107 800 192 115 992 992 needsentry needsentry needsentry
FP47 10-17-1 47 1999 1118 916 102 100 1018 1018 needsentry needsentry needsentry
FP47 10-17-1 47 2000 1330 1034 80 217 1114 1114 needsentry needsentry needsentry
FP47 10-17-1 47 2001 685 450 85 150 535 535 needsentry needsentry needsentry
FP47 10-17-1 47 2002 1756 1389 75 287 5 1464 1469 needsentry needsentry needsentry
FP47 10-17-1 47 2003 787 529 45 212 574 574 needsentry needsentry needsentry
FP47 10-17-1 47 2004 1599 882 105 613 987 987 needsentry needsentry needsentry
FP47 10-17-1 47 2005 969 512 56 401 568 568 needsentry needsentry needsentry
FP47 10-17-1 47 2006 1515 501 334 680 835 835 needsentry needsentry needsentry
FP47 10-17-1 47 2007 756 246 197 313 443 443 needsentry needsentry needsentry
FP47 10-17-1 47 2008 2118 882 520 716 1402 1402 needsentry needsentry needsentry
FP47 10-17-1 47 2009 1653 892 536 225 1428 1428 needsentry needsentry needsentry
FP47 10-17-1 47 2010 661 484 69 107 0 554 554 needsentry needsentry needsentry
FP47 10.17.1 47 2011 1308 821 230 258 0 1050 1050 0 none none
FP47 10.17.1 47 2012 837 536 192 109 0 727 727 0 none none
FP47 10.17.1 47 2013 730 505 145 80 650 650 0 light none
FP47 10.17.1 47 2014 1099 728 169 202 0 897 897 0 none none
FP48 10-18-2 48 1998 1768 1005 330 352 1335 1335 needsentry needsentry needsentry
FP48 10-18-2 48 1999 1610 638 562 410 1200 1200 needsentry needsentry needsentry
FP48 10-18-2 48 2000 1608 316 150 1142 466 466 needsentry needsentry needsentry
FP48 10-18-2 48 2001 1965 180 149 1635 330 330 needsentry needsentry needsentry
FP48 10-18-2 48 2002 1777 484 40 1253 524 524 needsentry needsentry needsentry
FP48 10-18-2 48 2003 1816 582 236 998 818 818 needsentry needsentry needsentry
FP48 10-18-2 48 2004 2478 1026 402 1049 1428 1428 needsentry needsentry needsentry
FP48 10-18-2 48 2005 3631 1187 131 2314 1318 1318 needsentry needsentry needsentry
FP48 10-18-2 48 2006 2828 834 674 1320 1508 1508 needsentry needsentry needsentry
FP48 10-18-2 48 2007 1730 396 266 1068 662 662 needsentry needsentry needsentry
FP48 10-18-2 48 2008 2633 753 138 1742 892 892 needsentry needsentry needsentry
FP48 10-18-2 48 2009 4319 1132 142 3044 1275 1275 needsentry needsentry needsentry
FP48 10-18-2 48 2010 2008 756 303 950 0 1059 1059 needsentry needsentry needsentry
FP48 10.18.2 48 2011 2080 690 215 1175 0 906 906 0 light none
FP48 10.18.2 48 2012 1439 279 440 720 0 719 719 0 light none
FP48 10.18.2 48 2013 1092 420 199 474 618 618 0 none none
FP48 10.18.2 48 2014 4229 402 795 3033 0 1197 1197 0 none none
FP49 10-19-1 49 1998 1338 1294 44 1338 1338 needsentry needsentry needsentry
FP49 10-19-1 49 1999 622 547 75 622 622 needsentry needsentry needsentry
FP49 10-19-1 49 2000 830 670 100 60 770 770 needsentry needsentry needsentry
FP49 10-19-1 49 2001 940 880 60 940 940 needsentry needsentry needsentry
FP49 10-19-1 49 2002 905 855 50 905 905 needsentry needsentry needsentry
FP49 10-19-1 49 2003 761 522 25 215 546 546 needsentry needsentry needsentry
FP49 10-19-1 49 2004 1072 853 144 75 997 997 needsentry needsentry needsentry
FP49 10-19-1 49 2005 806 488 270 48 758 758 needsentry needsentry needsentry
FP49 10-19-1 49 2006 804 573 90 142 663 663 needsentry needsentry needsentry
FP49 10-19-1 49 2007 610 465 140 5 605 605 needsentry needsentry needsentry
FP49 10-19-1 49 2008 1164 928 181 55 1109 1109 needsentry needsentry needsentry
FP49 10-19-1 49 2009 1806 1399 156 250 1556 1556 needsentry needsentry needsentry
FP49 10-19-1 49 2010 1560 1450 110 0 0 1560 1560 needsentry needsentry needsentry
FP49 10.19.1 49 2011 1509 1279 152 78 0 1431 1431 0 none none
FP49 10.19.1 49 2012 980 915 65 0 0 980 980 0 none none
FP49 10.19.1 49 2013 1050 940 105 5 1045 1045 0 none none
FP49 10.19.1 49 2014 1767 1462 293 12 0 1755 1755 0 none none
FP50 10-21-1 50 1998 405 245 120 40 365 365 needsentry needsentry needsentry
FP50 10-21-1 50 1999 408 160 193 55 353 353 needsentry needsentry needsentry
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FP50 10-21-1 50 2000 386 107 129 151 235 235 needsentry needsentry needsentry
FP50 10-21-1 50 2001 418 110 81 228 191 191 needsentry needsentry needsentry
FP50 10-21-1 50 2002 468 232 77 158 310 310 needsentry needsentry needsentry
FP50 10-21-1 50 2003 572 180 90 302 270 270 needsentry needsentry needsentry
FP50 10-21-1 50 2004 440 59 176 205 235 235 needsentry needsentry needsentry
FP50 10-21-1 50 2005 535 60 145 330 205 205 needsentry needsentry needsentry
FP50 10-21-1 50 2006 458 52 106 299 159 159 needsentry needsentry needsentry
FP50 10-21-1 50 2007 442 48 123 271 171 171 needsentry needsentry needsentry
FP50 10-21-1 50 2008 1087 115 179 794 294 294 needsentry needsentry needsentry
FP50 10-21-1 50 2009 477 149 120 208 269 269 needsentry needsentry needsentry
FP50 10-21-1 50 2010 483 160 113 210 0 273 273 needsentry needsentry needsentry
FP50 10.21.1 50 2011 727 180 150 397 0 330 330 0 none none
FP50 10.21.1 50 2012 307 189 38 80 0 227 227 0 none none
FP50 10.21.1 50 2013 334 72 105 157 177 177 0 none none
FP50 10.21.1 50 2014 796 45 147 604 0 192 192 0 none none
FP51 10-22-1 51 1998 1148 951 67 130 1018 1148 needsentry needsentry needsentry
FP51 10-22-1 51 1999 977 810 167 977 977 needsentry needsentry needsentry
FP51 10-22-1 51 2000 469 314 155 469 469 needsentry needsentry needsentry
FP51 10-22-1 51 2001 238 177 46 15 223 238 needsentry needsentry needsentry
FP51 10-22-1 51 2002 759 280 474 5 754 759 needsentry needsentry needsentry
FP51 10-22-1 51 2003 651 547 104 651 651 needsentry needsentry needsentry
FP51 10-22-1 51 2004 1028 427 357 245 783 783 needsentry needsentry needsentry
FP51 10-22-1 51 2005 586 370 216 586 586 needsentry needsentry needsentry
FP51 10-22-1 51 2006 559 302 167 90 469 469 needsentry needsentry needsentry
FP51 10-22-1 51 2007 398 208 190 398 398 needsentry needsentry needsentry
FP51 10-22-1 51 2008 861 243 578 40 821 821 needsentry needsentry needsentry
FP51 10-22-1 51 2009 1170 462 523 185 985 985 needsentry needsentry needsentry
FP51 10-22-1 51 2010 528 320 208 0 0 528 528 needsentry needsentry needsentry
FP51 10.22.1 51 2011 702 367 240 95 0 607 607 10 none none
FP51 10.22.1 51 2012 296 190 106 0 0 296 296 0 none none
FP51 10.22.1 51 2013 405 183 102 120 285 285 0 none none
FP51 10.22.1 51 2014 637 194 352 91 0 546 546 0 light none
FP52 10-23-1 52 1998 574 385 37 152 422 422 needsentry needsentry needsentry
FP52 10-23-1 52 1999 741 466 135 140 601 601 needsentry needsentry needsentry
FP52 10-23-1 52 2000 401 201 70 130 271 271 needsentry needsentry needsentry
FP52 10-23-1 52 2001 509 62 130 317 192 192 needsentry needsentry needsentry
FP52 10-23-1 52 2002 785 94 246 445 340 340 needsentry needsentry needsentry
FP52 10-23-1 52 2003 1460 69 672 719 740 740 needsentry needsentry needsentry
FP52 10-23-1 52 2004 1609 187 289 1127 5 477 482 needsentry needsentry needsentry
FP52 10-23-1 52 2005 1129 203 492 433 695 695 needsentry needsentry needsentry
FP52 10-23-1 52 2006 1099 169 90 840 259 259 needsentry needsentry needsentry
FP52 10-23-1 52 2007 973 133 311 528 444 444 needsentry needsentry needsentry
FP52 10-23-1 52 2008 1256 182 94 980 276 276 needsentry needsentry needsentry
FP52 10-23-1 52 2009 1028 150 138 740 288 288 needsentry needsentry needsentry
FP52 10-23-1 52 2010 804 242 141 421 0 383 383 needsentry needsentry needsentry
FP52 10.23.1 52 2011 835 231 475 129 0 706 706 0 none none
FP52 10.23.1 52 2012 696 167 64 466 0 231 231 0 none none
FP52 10.23.1 52 2013 91 65 26 91 91 0 none none
FP52 10.23.1 52 2014 609 282 153 174 0 435 435 0 none none
FP53 10-24-1 53 1998 946 662 100 30 155 762 917 needsentry needsentry needsentry
FP53 10-24-1 53 1999 919 646 240 33 886 886 needsentry needsentry needsentry
FP53 10-24-1 53 2000 567 387 70 110 457 457 needsentry needsentry needsentry
FP53 10-24-1 53 2001 342 136 79 127 215 215 needsentry needsentry needsentry
FP53 10-24-1 53 2002 788 365 48 376 413 413 needsentry needsentry needsentry
FP53 10-24-1 53 2003 784 480 100 199 5 580 585 needsentry needsentry needsentry
FP53 10-24-1 53 2004 1421 1027 139 255 1166 1166 needsentry needsentry needsentry
FP53 10-24-1 53 2005 986 512 109 365 621 621 needsentry needsentry needsentry
FP53 10-24-1 53 2006 1231 961 84 186 1045 1045 needsentry needsentry needsentry
FP53 10-24-1 53 2007 601 358 74 170 431 431 needsentry needsentry needsentry
FP53 10-24-1 53 2008 985 798 107 80 905 905 needsentry needsentry needsentry
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FP53 10-24-1 53 2009 786 455 151 180 606 606 needsentry needsentry needsentry
FP53 10-24-1 53 2010 1027 310 92 625 0 402 402 needsentry needsentry needsentry
FP53 10.24.1 53 2011 1171 741 251 178 0 993 993 0 light none
FP53 10.24.1 53 2012 577 373 94 110 0 467 467 0 light none
FP53 10.24.1 53 2013 698 476 42 181 517 517 0 none none
FP53 10.24.1 53 2014 793 421 305 66 0 726 726 0 none none
FP54 10-7-1 54 1998 617 373 50 194 423 423 needsentry needsentry needsentry
FP54 10-7-1 54 1999 748 520 60 168 580 580 needsentry needsentry needsentry
FP54 10-7-1 54 2000 390 190 20 180 210 210 needsentry needsentry needsentry
FP54 10-7-1 54 2001 390 261 10 119 271 271 needsentry needsentry needsentry
FP54 10-7-1 54 2002 536 204 50 282 254 254 needsentry needsentry needsentry
FP54 10-7-1 54 2003 346 248 15 83 263 263 needsentry needsentry needsentry
FP54 10-7-1 54 2004 596 356 40 196 5 396 401 needsentry needsentry needsentry
FP54 10-7-1 54 2005 1181 723 42 416 765 765 needsentry needsentry needsentry
FP54 10-7-1 54 2006 563 270 43 250 313 313 needsentry needsentry needsentry
FP54 10-7-1 54 2007 465 219 150 97 369 369 needsentry needsentry needsentry
FP54 10-7-1 54 2008 894 402 110 382 512 512 needsentry needsentry needsentry
FP54 10-7-1 54 2009 1111 688 64 359 753 753 needsentry needsentry needsentry
FP54 10-7-1 54 2010 740 570 70 100 0 640 640 needsentry needsentry needsentry
FP54 10.7.1 54 2011 840 599 104 138 0 703 703 0 light none
FP54 10.7.1 54 2012 430 348 57 25 0 405 405 0 light none
FP54 10.7.1 54 2013 552 370 58 124 428 428 0 light none
FP54 10.7.1 54 2014 941 704 103 133 0 807 807 0 light none
FP55 3-20-1 55 1998 676 473 63 140 536 536 needsentry needsentry needsentry
FP55 3-20-1 55 1999 1334 1228 96 10 1324 1324 needsentry needsentry needsentry
FP55 3-20-1 55 2000 430 210 40 180 250 250 needsentry needsentry needsentry
FP55 3-20-1 55 2001 1249 254 40 955 294 294 needsentry needsentry needsentry
FP55 3-20-1 55 2002 493 238 55 200 293 293 needsentry needsentry needsentry
FP55 3-20-1 55 2003 168 142 10 15 152 152 needsentry needsentry needsentry
FP55 3-20-1 55 2004 525 142 15 368 157 157 needsentry needsentry needsentry
FP55 3-20-1 55 2005 1745 358 20 1367 378 378 needsentry needsentry needsentry
FP55 3-20-1 55 2006 1015 190 55 770 245 245 needsentry needsentry needsentry
FP55 3-20-1 55 2007 254 165 37 52 202 202 needsentry needsentry needsentry
FP55 3-20-1 55 2008 1530 275 10 1244 285 285 needsentry needsentry needsentry
FP55 3-20-1 55 2009 4242 281 25 3936 306 306 needsentry needsentry needsentry
FP55 3-20-1 55 2010 2636 295 38 2304 0 333 333 needsentry needsentry needsentry
FP55 3.20.1 55 2011 2221 305 22 1894 0 327 327 0 none none
FP55 3.20.1 55 2012 463 108 20 335 0 128 128 0 none none
FP55 3.20.1 55 2013 1480 256 32 1192 288 288 0 light none
FP55 3.20.1 55 2014 2393 250 55 2088 0 305 305 0 light none
FP56 5-4-1 56 1998 6589 6288 301 6589 6589 needsentry needsentry needsentry
FP56 5-4-1 56 1999 3356 3096 260 3356 3356 needsentry needsentry needsentry
FP56 5-4-1 56 2000 3066 2812 234 20 3046 3046 needsentry needsentry needsentry
FP56 5-4-1 56 2001 2022 1811 197 15 2007 2007 needsentry needsentry needsentry
FP56 5-4-1 56 2002 1149 994 155 1149 1149 needsentry needsentry needsentry
FP56 5-4-1 56 2003 1115 545 200 370 745 745 needsentry needsentry needsentry
FP56 5-4-1 56 2004 3055 2480 575 3055 3055 needsentry needsentry needsentry
FP56 5-4-1 56 2005 4384 3652 568 165 4219 4219 needsentry needsentry needsentry
FP56 5-4-1 56 2006 4317 3025 934 358 3959 3959 needsentry needsentry needsentry
FP56 5-4-1 56 2007 3292 2956 274 62 3229 3229 needsentry needsentry needsentry
FP56 5-4-1 56 2008 3873 3074 739 60 3813 3813 needsentry needsentry needsentry
FP56 5-4-1 56 2009 3248 3060 183 5 3242 3242 needsentry needsentry needsentry
FP56 5-4-1 56 2010 2994 2958 36 0 0 2994 2994 needsentry needsentry needsentry
FP56 5.4.1 56 2011 2703 2703 106 20 0 2809 2809 0 none sub signifcant standing water
FP56 5.4.1 56 2012 3864 3710 153 0 0 3864 3864 0 light sub relatively dry compared to previous years
FP56 5.4.1 56 2013 3333 3192 141 3333 3333 0 light sub
FP56 5.4.1 56 2014 2755 1755 965 35 0 2720 2720 0 moderate sub standing water in low areas
FP57 notapplica 57 2010 1843 1696 132 15 1828 1843 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP57 not applica 57 2011 2066 2003 63 0 0 2066 2066 0 light none supplemental irrigation experiment. Control Headquarters 2
FP57 not applica 57 2012 957 615 312 0 30 927 957 0 light none supplemental irrigation experiment. Control Headquarters 2
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FP58 notapplica 58 2010 1094 891 203 1094 1094 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP58 not applica 58 2011 1172 1028 144 0 0 1172 1172 0 light sprinkler supplemental irrigation experiment.Irrigated Headquarters 2, but note irrigation was only partial in 2011
FP58 not applica 58 2012 595 425 170 0 0 595 595 0 moderate sprinkler supplemental irrigation experiment.Irrigated Headquarters 2, but note sprinkler coverage seems poor
FP59 notapplica 59 2010 2669 2399 271 2669 2669 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP59 not applica 59 2011 2770 2393 376 0 0 2770 2770 0 light sprinkler supplemental irrigation experiment.Irrigated Headquarters 2, but note irrigation was only partial in 2011
FP59 not applica 59 2012 1021 901 120 0 0 1021 1021 0 light sprinkler supplemental irrigation experiment.Irrigated Headquarters 2
FP59 na 59 2013 1171 860 311 1171 1171 0 light sprinkler
FP59 not applica 59 2014 1570 1493 76 0 0 1570 1570 0 moderate sprinkler
FP60 notapplica 60 2010 1277 1031 247 1277 1277 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP60 not applica 60 2011 1334 1186 149 0 0 1334 1334 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 2
FP60 not applica 60 2012 1274 827 442 5 0 1269 1269 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 2
FP60 na 60 2013 1444 763 517 165 1279 1279 0 light sprinkler
FP60 not applica 60 2014 1114 752 132 229 0 884 884 0 light sprinkler late season irrigation due to conflict with curlew nest
FP61 notapplica 61 2010 682 600 34 48 634 634 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP61 not applica 61 2011 1219 1137 65 17 0 1202 1202 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 2
FP61 not applica 61 2012 796 630 96 70 0 726 726 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 2
FP62 notapplica 62 2010 378 283 95 378 378 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP62 not applica 62 2011 465 415 45 5 0 460 460 0 moderate none supplemental irrigation experiment. Control Poverty Flats 1
FP62 not applica 62 2012 245 124 26 95 0 150 150 0 light none supplemental irrigation experiment. Control Poverty Flats 1
FP63 notapplica 63 2010 351 271 40 40 311 311 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP63 not applica 63 2011 503 369 115 19 0 484 484 0 moderate none supplemental irrigation experiment. Control Poverty Flats 1
FP63 not applica 63 2012 283 150 113 20 0 263 263 0 moderate none supplemental irrigation experiment. Control Poverty Flats 1
FP63 na 63 2013 471 242 90 139 332 332 0 light none
FP63 not applica 63 2014 510 430 80 0 0 510 510 0 moderate none sinificant greenup from fall rains
FP64 notapplica 64 2010 2955 2915 40 2955 2955 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP64 not applica 64 2011 4456 4416 40 0 0 4456 4456 0 light sprinkler supplemental irrigation experiment. Irrigated McBride 1.
FP64 not applica 64 2012 3199 3085 113 0 0 3199 3199 40 light sprinkler supplemental irrigation experiment. Irrigated McBride 1.
FP64 na 64 2013 2202 2122 80 2202 2202 30 moderate sprinkler
FP64 na 64 2014 7714 7601 112 0 0 7714 7714 0 light sprinkler irrigated all season
FP65 notapplica 65 2010 839 371 468 839 839 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP65 not applica 65 2011 1260 918 342 0 0 1260 1260 0 light none supplemental irrigation experiment. Control McBride 2
FP65 not applica 65 2012 341 219 122 0 0 341 341 0 light none supplemental irrigation experiment. Control McBride 2
FP66 notapplica 66 2010 2213 763 1450 2213 2213 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP66 not applica 66 2011 1040 791 249 0 0 1040 1040 0 light none supplemental irrigation experiment. Control McBride 2
FP66 not applica 66 2012 364 232 132 0 0 364 364 0 light none supplemental irrigation experiment. Control McBride 2
FP66 na 66 2013 543 455 88 543 543 10 light none
FP66 not applica 66 2014 1089 808 282 0 0 1089 1089 0 light none
FP67 notapplica 67 2010 2002 1538 464 2002 2002 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP67 not applica 67 2011 2995 2032 963 0 0 2995 2995 0 light sprinkler supplemental irrigation experiment. Irrigated Nowlin 2
FP67 not applica 67 2012 1623 1243 380 0 0 1623 1623 0 none sprinkler supplemental irrigation experiment. Irrigated Nowlin 2
FP67 na 67 2013 1509 1187 323 1509 1509 0 none sprinkler
FP67 not applica 67 2014 2164 1438 726 0 0 2164 2164 0 light sprinkler
FP68 notapplica 68 2010 2527 2527 2527 2527 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP68 not applica 68 2011 2712 2707 5 0 0 2712 2712 0 light sprinkler supplemental irrigation experiment. Irrigated Nowlin 2
FP68 not applica 68 2012 1282 1264 18 0 0 1282 1282 0 none sprinkler supplemental irrigation experiment. Irrigated Nowlin 2
FP69 notapplica 69 2010 4675 4675 4675 4675 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP69 not applica 69 2011 5185 5140 45 0 0 5185 5185 0 light sub supplemental irrigation experiment. Control Nowlin 1; production high due to sub irrigation despite being a non-irrigated control
FP69 not applica 69 2012 1175 1082 94 0 0 1175 1175 0 none sub supplemental irrigation experiment. Control Nowlin 1; production high due to sub irrigation despite being a non-irrigated control
FP70 notapplica 70 2010 3040 3040 3040 3040 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP70 not applica 70 2011 3060 3020 40 0 0 3060 3060 0 light sub supplemental irrigation experiment. Control Nowlin 1; production high due to sub irrigation despite being a non-irrigated control
FP70 not applica 70 2012 1096 1076 20 0 0 1096 1096 0 none sub supplemental irrigation experiment. Control Nowlin 1; production high due to sub irrigation despite being a non-irrigated control
FP70 na 70 2013 1210 1205 5 1210 1210 0 light sub
FP70 not applica 70 2014 1656 1651 5 0 0 1656 1656 0 light sub
FP71 notapplica 71 2010 876 393 483 876 876 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP71 not applica 71 2011 1181 796 371 15 0 1166 1166 0 moderate none supplemental irrigation experiment. Control Poverty Flats 4
FP71 not applica 71 2012 248 92 156 0 0 248 248 10 moderate none supplemental irrigation experiment. Control Poverty Flats 4
FP72 notapplica 72 2010 817 641 176 817 817 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP72 not applica 72 2011 965 542 422 0 0 965 965 0 moderate none supplemental irrigation experiment. Control Poverty Flats 4
FP72 not applica 72 2012 298 137 161 0 0 298 298 0 moderate none supplemental irrigation experiment. Control Poverty Flats 4
FP72 na 72 2013 445 335 110 445 445 0 moderate none
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FP72 not applica 72 2014 818 660 157 0 0 818 818 0 moderate none late season greenup considerable due to September rains
FP73 notapplica 73 2010 920 872 22 25 895 895 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP73 not applica 73 2011 1811 1755 56 0 0 1811 1811 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 3
FP73 not applica 73 2012 803 738 65 0 0 803 803 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 3
FP73 na 73 2013 790 714 76 790 790 0 light sprinkler
FP73 not applica 73 2014 1146 1051 95 0 0 1146 1146 0 moderate sprinkler
FP74 notapplica 74 2010 1304 1199 60 45 1259 1259 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP74 not applica 74 2011 758 641 97 20 0 738 738 0 moderate sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 3
FP74 not applica 74 2012 1123 907 217 0 0 1123 1123 0 light sprinkler supplemental irrigation experiment. Irrigated Poverty Flats 3
FP75 10-9-1 75 2005 811 468 162 181 630 630 needsentry needsentry needsentry new transect begin 2005
FP75 10-9-1 75 2006 540 219 72 248 291 291 needsentry needsentry needsentry
FP75 10-9-1 75 2007 910 257 138 515 395 395 needsentry needsentry needsentry
FP75 10-9-1 75 2008 1245 549 215 480 765 765 needsentry needsentry needsentry
FP75 10-9-1 75 2009 901 429 172 300 601 601 needsentry needsentry needsentry
FP75 10-9-1 75 2010 493 285 75 133 0 360 360 needsentry needsentry needsentry
FP75 10.9.1 75 2011 1004 419 270 314 0 689 689 0 light none
FP75 10.9.1 75 2012 364 221 98 46 0 319 319 0 light none
FP75 10.9.1 75 2013 525 267 70 188 337 337 0 light none
FP75 10.9.1 75 2014 516 384 37 96 0 420 420 0 light none
FP76 notapplica 76 2010 1290 1070 220 1290 1290 needsentry needsentry needsentry new 2010 baseline k-line irrigation experiment
FP76 not applica 76 2011 3670 3484 186 0 0 3670 3670 0 light sprinkler supplemental irrigation experiment. Irrigated McBride 1.
FP76 not applica 76 2012 3153 2125 1028 0 0 3153 3153 10 light sprinkler supplemental irrigation experiment. Irrigated McBride 1.
FP77 na 77 2013 519 462 46 10 509 509 0 light none supplemental tranet to measure non-irrigated AGCR type (on top of Miller Butte)
FP77 na 77 2014 788 680 75 33 0 755 755 0 light none supplemental tranet to measure non-irrigated AGCR type (on top of Miller Butte)
FP78 na 78 2013 349 93 256 349 349 0 light none supplemental transect to measuer non-irrigated smooth brome/alfalfa type (near Caulkins driveway)



For detailed methodology refer to annual forage production reports
VARIABLE DEFINITION

TRANID New unique transect ID for given location, see other relevant file for UTM coordinate for this   
OLDID the old 3 number transect identification system: In past transect ID was a 3 part numerical co                                                             
TRANNUM Same as TRANID but lacking FP indicator
TOTAL total forage biomass (lbs/acre) for all forage classes
GRASS grass forage biomass (lbs/acre) for all forage classes
FORB forb forage biomass (lbs/acre)
WOODY woody forage biomass (lbs/acre) limited to accessible current year growth within the browse 
WEED weed forage biomass (lbs/acre) noxious weeds for specific definition see forage production r
HERB herbaceous forage production (grass and forbs minus weeds) in lbs/acre 
HERBTOT herbaceous forage production (grass and forbs including weeds) in lbs/acre 
BISON Percentage of 10 subplots with any evidence of bison grazing durng the growing season.
GRASSHOPPER Ocular estimate of intensity of grasshopper defoliation on herbaceous vegetation.  None=0%      
IRRIGATION Irrigation regime at the transect: none=no irrigation, flood=flood irrigation; sprinkler=hand line                      

Variable Defintiion for Transect Metadata Sheet

TRANID New unique transect ID for given location, see other relevant file for UTM coordinate for this   
OLDID the old 3 number transect identification system: In past transect ID was a 3 part numerical co                                                             
TRANNUM Same as TRANID but lacking FP indicator
BEARING true north compass bearing from transect used to place the 10 subplots
NAD83X x utm coordinate in NAD 83 UTM of transect start point
NAD83Y y utm coordinate in NAD 83 UTM of transect start point
Old_TRANID the old 3 number transect identification system: In past transect ID was a 3 part numerical co                                                             
NAD27X x utm coordinate in NAD 27 UTM of transect start point
NAD27Y y utm coordinate in NAD 27 UTM of transect start point
ELEVATION elevation in m along length of trannsect (a range in some circumstances)  based on Winn Ke   
ELEVMEAN mean elevation in m along transect (unisng mean of high and low values in range from ELEV   
SLOPE slope along length of trannsect (%) (a range in some circumstances)  based on Winn Ketchu   
SLOPEMEAN mean slope (%) along transect (using mean of high and low values in range from SLOPE if a
ASPECT Aspect along lenth of transect (degrees) most often expressed as a range of values based o      
ASPECTMEAN midpoint (degrees) of aspect range along transect
ASPECTCODE Based on ASPECTMEAN value: NE=0-89, SE=90-179, SW=180-269, NW=270-359 
SOIL soil tyype(s) along transect as calcuated by Winn Kethum GIS analysis using "Soil Survey of    
VEG_1999 Text description of Plant community type(s) along transect based on 1999 plant community m  
VEGCODE Numeric code 1 to 35 corresponding to 1999 plant community type
VEG_2007 Text description of Plant community type(s) along transect based on 2007 plant community m  
SITEID Experimental block identification for K-line irrigation experiment. N/A= not applicable beacau    
CLASS Broad plant community designation grasswet= grass dominated wetland; grassdry=grass do              
DURATION complete= 1998-2013 data, partial=transect sampled during only a subset of years 1998-201
STATUS native=dominated by native plant species, agronomic=dominated by non-native agronomic s
IRRIGATE never=no irrigation since at least 1998; previous=some irrigation since 1998 but not since th              



                site.  
                ode with the forst number signifying the management unit, the second the plant community type based o                                             

            e zone
            report

           %, Light=<5%, moderate=5-30%, heavy=>30%  
          e, wheel line, center pivot or k-line irrigation, sub= natural wetland conditions associated with high water      

                site.  
                ode with the forst number signifying the management unit, the second the plant community type based o                                             

                ode with the forst number signifying the management unit, the second the plant community type based o                                             

                etchum's GIS analysis
                VATION if applicable)
               um's GIS analysis
                 applicable)

               on GIS analysis by Winn Ketchum

              f Teton County, Wyoming, 1982
             map 

             map 
          use transect outside blocks

         ominated upland; shrubwet= shrub dominated wetland; woodland=cottonwood, aspen or conifer woodlan    
           13

         species
             e implementation of the new irrigation system in 2011; recent=irrigation has occurred since 2011



                                on the old plant community map, and the third a transect number to diferentiate multiple transects for a gi                           

                         r table or rarely natural flood event.

                                on the old plant community map, and the third a transect number to diferentiate multiple transects for a gi                           

                                on the old plant community map, and the third a transect number to diferentiate multiple transects for a gi                           

                   nd; shrubdry=shrub dominated upland;



                                                  iven management unit and plant community type.  Because plant community type changed, it is necessa            

                                                  iven management unit and plant community type.  Because plant community type changed, it is necessa            

                                                  iven management unit and plant community type.  Because plant community type changed, it is necessa            



                                                                 ary to assign transects at a given location a unique id 

                                                                 ary to assign transects at a given location a unique id 

                                                                 ary to assign transects at a given location a unique id 



From Winn Ketchum GIS Analysis based on transect location data
TRANID TRANNUM BEARING NAD83X NAD83Y Old_TRANI NAD27X NAD27Y ELEVATIONELEVMEANSLOPE SLOPEMEAASPECT ASPECTME ASPECTCO SOIL VEG_1999 VEGCODE VEG_2007 SITEID CLASS DURATIONSTATUS IRRIGATE NOTES
FP1 1 200 521206 4815848 1.3.1 521268 4815640 1895 1895 0 0 314-21 348 NW Cryaquolls-  3 Cattail-Bu  3 Poa Semi-N    N/A grasswet complete native never
FP2 2 90 520374 4815609 1.4.1 520436 4815401 1895 1895 0 0 314-66 10 NE Cryaquolls-  4 Sedge-Ru  4 Wetland N/A grasswet complete native never
FP3 3 360 520486 4815330 1.5.1 520548 4815122 1897 1897 1 1 314-66 10 NE Cryaquolls-  5 Subirriga    5 Poa Semi-N    N/A grasswet complete native previous previous flood irrigation, current outside irrigation area
FP4 4 180 521186 4815071 1.32.1 521248 4814863 1901 1901 1 1 337-44 12 NE Greyback g    32 Foxtail s   32 ELRE N/A grassdry complete agronomic recent previous sporadic flood irrigation, current k-line irrigated
FP5 5 270 520445 4814766 1.27.1 520507 4814558 1905 1905 1 1 292-336 315 NW Greyback g    27 Smooth  27 LPAG - AGCHQ2 grassdry complete agronomic recent previous sporadic flood irrigation and wheel line, current k-line control site 2010-2013
FP6 6 150 520885 4818981 2.5.1 520947 4818773 1900 1900 0 0 67-134 114 SE Cryaquolls-  5 Subirriga    5 Poa Semi-N    N/A grasswet complete native never
FP7 7 270 521777 4818632 2.5.2 521839 4818424 1903 1903 0 0 247-291 269 SW Cryaquolls-  5 Subirriga    5 Poa Semi-N    N/A grasswet complete native previous previous sporadic flood irrigation, current k-line control site 2010-2013
FP8 8 65 521865 4818218 2.31.1 521927 4818010 1903 1903 1 1 224-291 258 SW Tineman gr   31 Quackgr     31 ELRE N/A grassdry complete agronomic recent
FP9 9 160 522303 4818133 2.31.2 522365 4817925 1908 1908 0 0 269-336 303 NW Greyback g         31 Quackgr     31 LPAG N/A grassdry complete agronomic recent
FP10 10 50 522323 4818184 2.36.1 522385 4817976 1907 1907 1 1 314-358 336 NW Greyback g    36 Meadow   36 BRBI N/A grassdry partial agronomic recent
FP11 11 30 522098 4821195 2.11.2 522160 4820987 1909 1909 2 2 269-358 314 NW Cryaquolls-  11 Shrubby   11 Wetland N/A shrubwet complete native never
FP12 12 250 523588 4817533 3.8.1 523650 4817325 1937-1956 1947 8-22 15 135-223 179 SE Grobutte-T     8 Native w    8 Native Dry N/A grassdry complete native never
FP13 13 170 521772 4816850 3.8.2 521834 4816642 1995 1995 2 2 247-313 280 NW Crow Creek    8 Native w    8 Native Dry N/A grassdry complete native never
FP14 14 110 524548 4817273 4.27.1 524610 4817065 1933 1933 1 1 332 332 NW Sebud com   27 Smooth  27 BRIN - PSJUN/A grassdry complete agronomic never historic flood irrigation, but not for several decades
FP15 15 180 525199 4818056 4.26.3 525261 4817848 1927-1946 1937 1 1 269-336 303 NW Sebud com   26 Smooth 26 LPAG N/A grassdry complete agronomic recent
FP16 16 270 524757 4818826 4.26.4 524819 4818618 1933 1933 1 1 225 225 SW Greyback g    26 Smooth 26 BRIN N/A grassdry partial agronomic recent
FP17 17 270 524693 4817786 4.35.1 524755 4817578 1931 1931 1 1 269-313 291 NW Greyback g    35 Crested   35 AGCR N/A grassdry complete agronomic recent
FP18 18 270 523532 4820697 5.27.1 523594 4820489 1926 1926 1 1 247-291 269 SW Greyback g    27 Smooth  27 LPAG N/A grassdry complete agronomic recent
FP19 19 270 524714 4822724 5.29.1 524776 4822516 1939 1939 1 1 247-291 269 SW Greyback g    29 Great B    29 LPAG N/A grassdry complete agronomic previous previous sporadic flood irrigation, current outside irrigation area
FP20 20 270 524716 4822858 5.30.1 524778 4822650 1939 1939 1 1 273 273 NW Greyback g    30 Kentuck       30 LPAG N/A grassdry complete agronomic previous previous sporadic flood irrigation, current outside irrigation area
FP21 21 270 524664 4822557 5.34.1 524726 4822349 1938 1938 1 1 224-268 246 SW Greyback g    34 Interme    34 THIN N/A grassdry complete agronomic previous previous sporadic flood irrigation, current outside irrigation area
FP22 22 25 524879 4821948 6.25.1 524941 4821740 1944 1944 1 1 269-313 291 NW Greyback g    25 Narrow-   25 POAN Tem         N/A woodland complete native never
FP23 23 10 526594 4822995 6.28.1 526656 4822787 1965 1965 1 1 269-336 303 NW Greyback g    28 Russian   28 THIN - PSJUMc1 grassdry complete agronomic recent
FP24 24 10 526838 4823231 6.35.1 526900 4823023 1964 1964 1 1 224-291 258 SW Greyback g    35 Crested   35 AGCR N/A grassdry complete agronomic never
FP25 25 20 526219 4822675 6.34.1 526281 4822467 1964 1964 2 2 292-336 314 NW Greyback g    34 Interme    34 THIN N/A grassdry complete agronomic recent
FP26 26 120 525014 4822245 6.9.1 525076 4822037 1944 1944 1 1 292-358 325 NW Greyback g    9 Mountain     9 ARTRV Shr   N/A shrubdry complete native never
FP27 27 60 525340 4819993 7.35.1 525402 4819785 1951 1951 1 1 224-291 258 SW Greyback g    35 Crested   35 AGCR N/A grassdry complete agronomic recent
FP28 28 60 525530 4821707 7.6.2 525592 4821499 1959 1959 2 2 269-336 303 NW Greyback g    6 Native w    6 AGCR - Nat   N/A grassdry complete native recent
FP29 29 170 527593 4821724 8.25.1 527655 4821516 1998 1998 0-7 4 157-336 247 SW Greyback g    25 Narrow-   25 POAN Tem        N/A woodland complete native never
FP30 30 10 525192 4819408 8.28.2 525254 4819200 1943 1943 1 1 224-268 246 SW Greyback g    28 Russian   28 PSJU N/A grassdry partial agronomic recent
FP37 37 234 528237 4820903 8.34.1 528299 4820695 2005 2005 1 1 269-313 291 NW Tetonia-Tin  34 Interme    34 THIN N/A grassdry partial agronomic previous previous sporadic flood irrigation, current outside irrigation area
FP38 38 240 525946 4819605 8.36.1 526008 4819397 1947-1966 1957 1 1 247-291 269 SW Greyback g    36 Meadow   36 BRBI N/A grassdry partial agronomic recent
FP39 39 300 528045 4821042 8.6.1 528107 4820834 2003 2003 1 1 224-268 246 SW Greyback g    6 Native w    6 Native Dry N/A grassdry partial native never
FP40 40 270 523342 4824167 9.33.2 523404 4823959 1961 1961 0 0 269-336 302 NW Tineman gr   33 Timothy    33 PHPR N/A grassdry complete agronomic recent patchy flood irrigation
FP41 41 110 526504 4827813 10.10.1 526566 4827605 2007 2007 2 2 337-44 11 NE Tetonia-La     10 Mounta      10 ARTRV Shr   N/A shrubdry complete native never
FP42 42 15 525896 4827789 10.12.1 525958 4827581 1992 1992 2 2 224-358 291 NW Cryaquolls-  12 Willow-    12 Salix N/A shrubwet complete native never
FP43 43 310 525383 4827558 10.13.1 525445 4827350 1986 1986 1 1 224-268 246 SW Cryaquolls-  13 Willow-     13 (Salix-BromN/A shrubdry complete native never
FP44 44 240 524991 4824818 10.14.2 525053 4824610 2099 2099 7 7 269-313 291 NW Tetonia-La     14 Snowbe    14 ARTRV Shr   N/A shrubdry complete native never
FP45 45 270 526409 4828019 10.15.1 526471 4827811 2007 2007 1 1 180-223 202 SW Tetonia-La     15 Mounta       15 ARTRV Shr   N/A shrubdry complete native never
FP46 46 220 527339 4827492 10.16.1 527401 4827284 2029-2048 2039 12-18 15 347 347 NW Starley-Tet  16 Aspen-P    16 POTR Woo  N/A woodland complete native never
FP47 47 110 529673 4827092 10.17.1 529735 4826884 2080-2099 2090 12-18 15 350 350 NW Starley-Tet  17 Aspen-S   17 POTR Woo  N/A woodland complete native never
FP48 48 150 528041 4824286 10.18.2 528103 4824078 1988-2028 2008 12-26 19 359-21 10 NE Crow Creek    18 Aspen-W 18 SYOR Shrub      N/A woodland complete native never
FP49 49 110 525283 4825926 10.19.1 525345 4825718 2008-2028 2018 0-18 9 337-44 12 NE Tetonia-La     19 Aspen-D  19 PSME Woo  N/A woodland complete native never
FP50 50 50 525090 4826644 10.21.1 525152 4826436 1978-1997 1988 12-37 25 292-358 325 NW Cryaquolls-  21 Douglas  21 PSME Woo  N/A woodland complete native never
FP51 51 250 524019 4825049 10.22.1 524081 4824841 1968 1968 1 1 224-291 258 SW Tineman gr   22 Narrow-      22 POAN Tem    N/A woodland complete native never
FP52 52 50 521866 4823536 10.23.1 521928 4823328 1948 1948 1 1 292-358 325 NW Tetonville-    23 Narrow-    23 Dasiphora    N/A shrubdry complete native never
FP53 53 255 524362 4826239 10.24.1 524424 4826031 1974 1974 1 1 135-179 157 SE Tetonville-  24 Narrow-   24 POAN Tem    N/A woodland complete native never
FP54 54 260 525245 4823538 10.7.1 525307 4823330 1978-1997 1988 12-18 15 157-223 190 SW Roxal-Starl  7 Native w       7 Native Dry N/A grassland complete native never
FP55 55 60 523048 4817574 3.20.1 523110 4817366 2008-2028 2018 23-33 28 135-201 168 SE Grobutte-T     20 Rocky m     20 Juniperus s   N/A shrubdry complete native never
FP56 56 270 523114 4820728 5.4.1 523176 4820520 1920 1920 1 1 270 270 NW Cryaquolls-  4 Sedge-Ru  4 Poa Semi-N    N/A wetland complete native never
FP57 57 220 520484 4814439 N/A 520546 4814231 1909 1909 1 1 314-358 336 NW Greyback g    Bromus ine  27 AGCR - BRBHQ2 grassdry partial agronomic previous previous sporadic flood irrigation and wheel line, current k-line control site 2010-2013
FP58 58 201 519903 4814792 N/A 519965 4814585 1899 1899 1 1 292-336 314 NW Cryaquolls-        Bromus ine  27 LPAG HQ1 grassdry partial agronomic recent
FP59 59 315 519892 4814820 N/A 519954 4814613 1898 1898 1 1 292-336 314 NW Cryaquolls-  Bromus ine     27 LPAG - Poa    HQ1 grassdry partial agronomic recent
FP60 60 68 525938 4820180 N/A 526000 4819972 1960 1960 1 1 224-268 246 SW Greyback g    Agropyron 35 AGCR Pov2 grassdry partial agronomic recent
FP61 61 200 525992 4820344 N/A 526054 4820136 1963 1963 1 1 224-268 246 SW Greyback g    Agropyron 35 AGCR Pov2 grassdry partial agronomic recent
FP62 62 50 525364 4821014 N/A 525426 4820806 1947-1966 1957 2 2 224-268 246 SW Greyback g    Native whe 6 Native Dry Pov1 grassdry partial native never
FP63 63 225 525204 4821024 N/A 525266 4820816 1951 1951 1 1 269-313 291 NW Greyback g    Native whe 6 Native Dry Pov1 grassdry partial native never
FP64 64 55 526453 4822762 N/A 526515 4822554 1970 1970 1 1 314-66 13 NE Greyback g    Agropyron 35 THIN Mc1 grassdry partial agronomic recent
FP65 65 130 526621 4822182 N/A 526683 4821974 1981 1981 2 2 269-358 314 NW Greyback g    Agropyron    35 AGCR - Nat   Mc2 grassdry partial agronomic never
FP66 66 245 526644 4822142 N/A 526706 4821935 1982 1982 1 1 269-313 291 NW Greyback g    Native whe 6 Native Dry Mc2 grassdry partial native never
FP67 67 110 520767 4817954 N/A 520829 4817746 1896 1896 0 0 269-358 314 NW Cryaquolls-  Wheatgras  31 Poa Semi-N    Now2 grassdry partial agronomic recent
FP68 68 35 520875 4818056 N/A 520938 4817849 1896 1896 0 0 180-336 258 SW Cryaquolls-  potentilla f    5 Poa Semi-N      Now2 grasswet partial native recent
FP69 69 175 521504 4818395 N/A 521566 4818187 1901 1901 0 0 224-291 258 SW Cryaquolls-  Subirregate     5 Poa Semi-N    Now1 grasswet partial native previous previous sporadic flood irrigation, current k-line control site 2010-2013
FP70 70 45 521639 4818352 N/A 521701 4818144 1902 1902 0 0 224-268 242 SW Cryaquolls-  Subirregate     32 Poa Semi-N    Now1 grasswet partial agronomic previous previous sporadic flood irrigation, current k-line control site 2010-2013
FP71 71 135 523904 4819516 N/A 523966 4819308 1926 1926 1 1 202-246 224 SW Greyback g    Subirregate  5 Native Dry Pov4 grassdry partial native never
FP72 72 245 523996 4819567 N/A 524058 4819359 1927 1927 1 1 252 252 SW Greyback g    Native whe    6 Native Dry Pov4 grassdry partial native never
FP73 73 354 524694 4819833 N/A 524756 4819625 1939 1939 1 1 247-336 292 NW Greyback g    Agropyron 35 AGCR Pov3 grassdry partial agronomic recent
FP74 74 125 524693 4819992 N/A 524755 4819784 1939 1939 2 2 157-21 210 SW Greyback g    Native whe 6 Native Dry Pov3 grassdry partial native recent
FP75 75 330 528795 4822406 10.9.1 528857 4822198 2031 2031 2 2 202-313 258 SW Greyback g    9 Mountain     6 ARTRV Shr   N/A shrubdry partial native never
FP76 76 155 526399 4822986 N/A 526461 4822778 1962 1962 1 1 337-21 359 NW Greyback g    Agropyron    35 THIN Mc1 grassdry partial agronomic recent
FP77 77 40 521956 4817169 N/A needed needed needed needed needed needed needed needed needed needed Agropyron    36 AGCR n/a grassdry partial agronomic never supplemental 2013 non-irrigated AGCR
FP78 78 10 524940 4818494 N/A needed needed needed needed needed needed needed needed needed needed 26 Smooth 26 BRIN N/A grassdry partial agronomic previous supplemental 2013 non-irrigated smooth brome alfalfa type



Proportional Use of NER by Jackson Elk Herd Modeling Exercise Narrative 

4/23/15 

Overview 

The principal goal of the Bison and Elk Management Plan (BEMP) is to reduce reliance on supplemental 
feeding.  This was to be accomplished by reducing the number of elk wintering on NER to 5,000, 
reducing the number of bison in the Jackson population to to 500, and increasing forage production on 
NER through enhanced irrigation.  Although bison numbers have been reduced and average forage 
production has increased since plan implementation in 2007, the average number of elk wintering on 
NER has increased.  As a result the net effect has been no change in average feed season length since 
implementation of the BEMP.    

Increased elk numbers on NER since 2007 appear to be the result of a distributional shift from native 
winter range and state feedgrounds to the refuge, and the proportion of elk in the Jackson Elk Herd 
(JEH) that winters on NER has significantly increased from 2000 to 2015 (Figure 1).  

 

Figure 1. Proportion of the Jackson Elk Herd that use NER feedgrounds, 2000-2015. Proportion defined 
using the Wyoming Game and Fish Department population estimate for the Jackson Elk Herd and the 
average daily number of elk on feed on the National Elk Refuge. 

The overall JEH population has declined over the same period and is currently at the 11,000 elk 
objective, and therefore reducing elk numbers on NER to the 5,000 elk objective will require some 
combination of reducing the JEH population below 11,000 or decreasing the proportion of the JEH that 
winters on NER.  Understanding the factors that are correlated with the proportion of the JEH that 
winters on NER will help guide management actions needed to reduce the number of elk wintering on 
NER and reduce reliance on supplemental feed as outlined in the Adaptive Management Plan to reduce 
reliance on supplemental feeding. 
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Modeling to Identify Factors Associated with the Proportion of the JEH Wintering on NER 

We posited that there were 5 principal suites of variables that could explain the proportion of the JEH 
wintering on NER: 1)Wolves, 2)Growing season precipitation, 3)Snow conditions on winter range, 4)NER 
feeding start date, and 5)Proportion of Short Distance Migrants in the NER population, and 6)Relative 
hunting pressure on NER relative to the rest of JEH (Figure 2) 

 

Figure 2. Variables used in modeling effort 

Data Limitations as of 4/22/15 

These analyses are preliminary and based on data currently available.  Some limitations as of 4/22/15 
are: 1)We do not have hunting pressure data summarized and therefore this effect has not been 
analyzed for univariate correlation with the proportional use response to date, nor included larger 
models.  The proportion of elk hunter days on NER relative to the rest of the JEH hunt areas is a possible 
variable to examine once we get 2000-2014 data from WGFD, 2) Wolf data from GTNP does not include 
wolf packs or total numbers of wolves in the Gros Ventre drainage.  Anecdotal information suggests that 
the number of wolves in the Gros Ventre drainage is large, and in recent years there is also anecdotal 
evidence to suggest that large numbers of elk have moved from the Gros Ventre drainage to NER.  
Including wolf data from the Gros Ventre drainage could alter model results. 3) Annual estimates of the 
proportion of Short Distance Migrants wintering on NER were based on 3 NER elk capture periods from 
1978-2012 and then estimated by year.  We assume that proportion of short distance migratory elk that 
have wintered on NER from 2012-2015 has increased since that time, but we have no actual 
measurements to confirm that this trend has continued since 2012. 4) Elk behavioral response that 
could affect the proportion of the JEH that winters on NER might manifest at a time scale other than 
annual.  Limitation of GLM approach to explain lag effects? 

Identifying Best Variables Using Univariate GLM Models 

We first used univariate Generalized Linear Models and associated AIC scores to identify the variables 
offering the most support for correlation with the proportion of JEH elk wintering on NER.  Model 2 



(trend model) provided evidence that the trend over time was important relative to the null model, and 
Model 9 (proportion short distance migrant) was the only univariate model that improved model fit 
above the trend over time.  Model 4 (wolf packs) was the next best univariate model, but support for 
this model was weaker than the Model 2. (Figure 3).   Based on these results we constructed Model 10 
which included the best univariate results and an interaction between wolf packs and Dec 30 SWE, and 
this model improved AIC values considerably.  Based on these results there is strong support that the 
proportion of short distance migrants wintering on the NER and to a lesser extent the number of wolf 
packs in Jackson Hole are correlated with the proportion of the JEH that winters on NER.   Monitoring of 
these variables should continue as the Adaptive Management Plan is implemented. 

 

Figure 3. AIC values associated with generalized linear models 

TAKE HOME: 

We need to continue to monitor the proportion of SDM elk and improve wolf data 

Best GLM model: 

Accounting for year as factor models: 

Data limitations and future data needs: 

Modeling to Predict Calf Survival Response to Management Actions 



A B C D
FEEDYEAR NER Classif NER Ave Daily on Feed JEH Total Classified JEH Population Estimate ProporAofC ProporAofDProporBofCProporBofDNumWolveWolfPacks MayAugD2 SWETH30DEC SWETH01F FEEDSTART

2000 5054 5849 12360 14178 41 36 47 41 6 1 8.77 4.1 8.2 56
2001 6128 5242 12584 14277 49 43 42 37 4 1 6.67 3.5 4.1 25
2002 6366 6036 12132 13318 52 48 50 45 12 1 5.19 6.3 9.4 10
2003 6992 6213 12458 13457 56 52 50 46 14 1 5.47 6.0 9.3 48
2004 5876 5963 12095 13730 49 43 49 43 12 1 5.19 10.2 14.1 -1
2005 4969 5021 10858 12610 46 39 46 40 13 2 11.02 6.0 9.6 59
2006 6730 6027 11853 12855 57 52 51 47 30 3 10.32 7.9 13.7 16
2007 7279 6115 11786 12777 62 57 52 48 34 5 4.96 5.4 8.0 13
2008 7947 7390 12370 12582 64 63 60 59 43 5 5.21 6.0 11.2 14
2009 7269 7310 10794 12550 67 58 68 58 53 6 7.12 7.5 11.0 27
2010 4348 5454 9136 11691 48 37 60 47 76 6 10.33 4.4 6.1 43
2011 7746 7468 11503 11978 67 65 65 62 59 6 10.36 11.7 13.7 5
2012 7360 7024 11519 11982 64 61 61 59 56 6 10.12 5.6 10.4 33
2013 6285 6397 11051 11200 57 56 58 57 48 7 5.38 8.5 11.3 31
2014 8296 8100 11423 11600 73 72 71 70 53 7 6.19 5.3 7.7 35
2015 8390 8035 10633 11000 79 76 76 73 44 7 9.64 6.2 8.2 19

FEEDYEAR=Year of feed season of interest. Example even if a feed season began in December 2003, the feed season year would be 2004
NumWolves=Total number of wolves measured the previous breeding season in Jackson Hole.  GTNP data does not include Gros Ventre Packs
WolfPacks=Total number of wolf packs monitored by GTNP in Jackson Hole.  Note does not include Gros Ventre wolf packs
MayAugD2Precip= Total precip (inches) May through August in Wyoming climate division 2 (Snake River Basin). Note because we are interested in precip effects on forage, 2000 denotes 1999 precipitaiton values.
SWETH01FEB=SWE on 01 February at the Thumb Divide monitoring site for given water year
FEEDSTART=First day of feed season (day of year)
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Reply from Steve Cain concerning revised Step Down Plan Implementation Schedule 8/12/2015 

 

Hi Steve, 

I know I don't pull any weight as a contractor, but this looks completely unrealistic to me and a 
sure way to derail the whole effort.  Not only is the time frame for adequately and respectively 
engaging the work group unrealistic, having only a two week public comment period that occurs 
right in in the middle of hunting season is not wise.  I believe at least 30 days of public review, 
with at least one public open house/meeting is necessary, and it would need to occur outside of 
the primary hunting season.  Given the schedule I have with my other work it will also be 
questionable whether or not I can be as responsive as you might hope with a schedule like 
this.  Finally, trying to push this will make it even more likely to lose the State's support, which 
will doom the effort all on its own.  Take these for whatever they are worth, but you know I have 
been around the block a time or two with efforts like this. 

Best, 

Steve 
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AGENDA 

Briefing with Deputy Regional Director, Region 6 

National Elk Refuge CCP & Bison/Elk Management  

September 18, 2015 

 

 

1. CCP:  Section 7 and Grizzly Bear Biological Opinion 

a. No change to endangered species from BEMP.  NER grizzly bear take still at 2.  

 

2. Bison/Elk Management 

a. Background 

i. Community context (EXPECT BLOWBACK) 

ii. BEMP – 2007; 11,000 comments; 9 year process 

iii. Management actions taken since 2007 Bison & Elk Management Plan 

iv. Adaptive Management Plan vs. Step Down Management Plan  

v. BEMP Guidance 

 
b. Summary of key recommendations by Planning Team (Draft Step Down Plan) 

i. Management actions 

ii. Proposed Plan Completion & Implementation schedule 

iii. Consequences of inadequate preparation and community outreach 

iv. Estimated First-Year Cost 

 

c. Questions/concerns by Wyoming Game and Fish Department (Sept. 8, 2015) 
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October 5, 2011 
 
 
MEMORANDUM 
 
TO:  Brian Nesvik, Tom Ryder, Scott Edberg 
 
FROM: Bob Lanka 
 
COPY TO: Regional Wildlife Management Supervisors and Coordinators, Steve Tessmann, 

Joe Bohne, Bea Pepper, File 
 
SUBJECT: Wildlife Management Coordinator Recommendations, Special versus 

Recreational Management 
 
 
On August 9, 1984 Dale Strickland presented the final report of the Big Game Management 
Committee to Chief Game Warden Rex Corsi (attached). The report detailed recommendations 
for managing big game populations, including criteria and considerations for designating special 
and recreation management herds. These criteria have been revisited over time and were most 
recently revised in August of 2007 (See Appendix 1).  
 
Currently, the Supervisor of Biological Services reviews and approves proposals to change a 
herd’s management strategy from recreational to special. Early in 2011 the Lander Region 
submitted a proposal to change management status of the Beaver Rim Mule Deer Herd. Being 
new to the job I searched Reg Rothwell’s files to obtain specific guidance for this decision.  
Finding none, I delayed the decision, but ultimately approved the change from recreational to 
special with the understanding criteria would be developed before changes to other herd units 
were considered.  
 
Applying criteria consistently is important for several reasons:  

1. Special management is a typically advocated by a vocal subset, but is not necessarily 
supported by all hunters.  

2. Special management can reduce hunter opportunity. 
3. Special management may displace hunters to other areas where the resource can’t sustain 

additional hunting pressure and harvest. 
4. Special management may adversely impact hunter recruitment and retention. 
5. Special management can have significant revenue implications. 

 
For an additional analysis of each management strategy refer to Appendix 2. 
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Currently 8 of 35 elk (23%), 8 of 39 mule deer (21%) and 4 of 44 pronghorn herd units (9%) are 
managed under the special management strategy in Wyoming. Based on 2009 classification data, 
male:female ratios were above the minimum threshold for special management in 5 of the 8 elk, 
7 of the 8 mule deer and 1 of the 4 pronghorn herds classified as special management. However, 
bull:cow ratios were also above the maximum ratio for special management in 4 of the 8 elk 
herds. Based on 2009 classification data 31% of all elk herds, 46% of all mule deer herds, and 
34% of all pronghorn herds had male ratios in the special management range (See Tables 1-3). 
 
 
Table 1. Elk Herd Management Status by Region 

 
 

Region 

 
 

# of Herds 

 
# (%) Designated as 
Special Management 

# (%) with Special 
Management Based on 

2009 Classification Data 
Jackson/Pinedale 8 0 (0%) 0 (0%) 

Cody 4 3 (75%) 0 (0%) 
Sheridan 4 0 (0%) 3 (75%) 

Green River 6 2 (33%) 2 (33%) 
Laramie 3 0 (0%) 1 (33%) 
Lander 5 1 (20%) 3 (60%) 
Casper 5 2 (40%) 2 (40%) 

STATEWIDE 35 8 (23%) 11 (31%) 
 
 
 
Table 2. Mule Deer Herd Management Status by Region 

 
 

Region 

 
 

# of Herds 

 
# (%) Designated as 
Special Management 

# (%) with Special 
Management Based on 

2009 Classification Data 
Jackson/Pinedale 3 2 (67%) 2 (67%) 

Cody 8 1 (12%) 4 (50%) 
Sheridan 4 0 (0%) 3 (75%) 

Green River 4 1 (25%) 0 (0%) 
Laramie 5 0 (0%) 1 (20%) 
Lander 7 1 (14%) 2 (29%) 
Casper 8 3 (38%) 6 (75%) 

STATEWIDE 39 8 (21%) 18 (46%) 
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Table 3. Pronghorn Herd Management Status by Region 

 
 

Region 

 
 

# of Herds 

 
# (%) Designated as 
Special Management 

# (%) with Special 
Management Based on 

2009 Classification Data 
Jackson/Pinedale 0 0 (0%) 0 (0%) 

Cody 5 0 (0%) 1 (20%) 
Sheridan 11 0 (0%) 7 (64%) 

Green River 6 1 (17%) 3 (50%) 
Laramie 10 0 (0%) 0 (0%) 
Lander 8 2 (25%) 1 (12%) 
Casper 4 1 (25%) 3 (75%) 

STATEWIDE 44 4 (9%) 15 (34%) 
 
 
The Coordinators have developed the following guidance for consideration by Wildlife 
Administration to evaluate future proposals to change management status from recreation to 
special for your consideration.  
 

1. General license herd units (herds with at least one general license hunt area and no 
more than one limited quota hunt area) should not be changed from recreational to 
special management if this would require a shift to limited quota license issuance.  

2. Specific limited quota hunt areas within a larger general license recreational herd unit 
may be managed at a higher ratio so long as the overall herd ratio is maintained 
within the recreational management range (for example, Area 11 in Snowy Range 
Elk). 

3. Classification data have demonstrated the herd has potential to reach special 
management status. 

4. There is good to excellent hunting access. 
5. Future changes to special management are best applied to small discrete herds already 

managed under a limited quota license system. As a general rule, large herds with 
several hunt areas should no longer be designated as special management unless 
topography and a very limited road network limit hunter access (i.e. Wyoming 
Range). Recently the general tendency has been to consolidate herd units. A natural 
consequence of consolidation might be a larger percentage of all hunt areas and herd 
units being designated special management if small herds with conflicting strategies 
are combined with the entire new herd being managed as special.  

6. Some special management opportunity should be provided to the public in each 
region. As can be seen from Tables 1-3 actual opportunity ranges from 0% to 75% 
depending on species and region. We recommend, given the limits described in 
recommendation 4, up to 25% of herds defined for each species be considered for 
special management in each region, with the caveat that no more than 33% of each 
species’ herd units should be managed in this fashion statewide. For regions in which 
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the number of a species’ herds already exceeds 25%, no new changes in management 
status will be approved for that species. If we move to 33% statewide, 4 more elk, 5 
more mule deer and 10 more pronghorn herds could be converted to special 
management. Limiting to 30% statewide would reduce these numbers by one.  
 

The coordinators realize proposals to change management status will initiate through public 
input at the local level. However, since it is likely there will be high demand for special 
management status in most places, it is imperative the regions develop a justification and 
obtain Wildlife Administration approval prior to going to the public. No change in 
management status will be made without Wildlife Division Administration approval. This is 
similar to what is done for preliminary season proposals now. The justification should 
specifically address the five criteria outlined above. Justifications should be submitted to 
Biological Services for preliminary review. Biological Services will coordinate with Wildlife 
Administration for final disposition.  
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APPENDIX 1 
 

AAuugguusstt  77,,  22000077  
  
  
  
MEMORANDUM 
  
TTOO::          WWiillddlliiffee  MMaannaaggeemmeenntt  CCoooorrddiinnaattoorrss      
  
FFRROOMM::          RReegg..  RRootthhwweellll    
  
CCOOPPYY  TTOO::        BB..  RRuudddd,,  FFiillee    
  

SUBJECT:     Big Game Management Parameter Update – ‘Recreational’ vs. ‘Special’  
management  

  
TThhiiss  ddooccuummeenntt  ccoonnttaaiinnss  rreevviissiioonnss  ooff  ssoommee  ooff  tthhee  mmaallee//ffeemmaallee  rraattiiooss  aanndd  ootthheerr  ppaarraammeetteerrss  ooff  bbiigg  
ggaammee  ssppeecciieess  ffoorr  ‘‘rreeccrreeaattiioonn’’  aanndd  ‘‘ssppeecciiaall’’  mmaannaaggeemmeenntt..  TThhee  oorriiggiinnaall  ppaarraammeetteerrss  wweerree  ddeevveellooppeedd  
bbyy  tthhee  BBiigg  GGaammee  MMaannaaggeemmeenntt  CCoommmmiitttteeee  ((BBGGMMCC))  iinn  11998844  ((rreeff..  MMeemmoo  ffrroomm  DDaallee  SSttrriicckkllaanndd,,  
ddaatteedd  JJuullyy  3300,,  11998844))..  TThhee  rreevviissiioonnss  aarree  aa  rreessuulltt  ooff  ddiissccuussssiioonn  aatt  tthhee  JJuullyy  22000055,,  JJaannuuaarryy  22000066  aanndd  
JJuullyy  22000077  WWiillddlliiffee  MMaannaaggeemmeenntt  CCoooorrddiinnaattoorr  ((WWMMCC))  mmeeeettiinnggss..  TThheeyy  iinncclluuddee  cchhaannggeess  ttoo  tthhee  
mmaallee//ffeemmaallee  rraattiiooss  aanndd  ((ffoorr  bbiigghhoorrnn  sshheeeepp  aanndd  mmoooossee))  tthhee  aaddddiittiioonn  ooff  aaggee  ccrriitteerriiaa..  AA  ssuubbssttaannttiiaall  
nnuummbbeerr  ooff  cchhaannggeess,,  llaarrggee  aanndd  ssmmaallll  ((iinncclluuddiinngg  tthhee  ddeelleettiioonn  ooff  iitteemmss  33,,  44  aanndd  55)),,  wweerree  mmaaddee  ssoo  
tthhiiss  ddooccuummeenntt  iiss  qquuiittee  ddiiffffeerreenntt  ffrroomm  tthhee  oorriiggiinnaall,,  aatt  lleeaasstt  iinn  ccoonntteenntt..  AAnndd,,  ccoonnssiiddeerraattiioonnss  ffoorr  
ggooiinngg  ffrroomm  ggeenneerraall  ttoo  lliimmiitteedd  qquuoottaa  lliicceennsseess  ddeevveellooppeedd  bbyy  tthhee  MMuullee  DDeeeerr  WWoorrkkiinngg  GGrroouupp  hhaavvee  
bbeeeenn  aaddddeedd  aatt  tthhee  eenndd..  NNoottaattiioonnss  aabboouutt  cchhaannggeess  ffrroomm  SSttrriicckkllaanndd’’ss  11998844  mmeemmoo  aarree  ((iinn  
ppaarreenntthheesseess))  wwhheerree  ppoossssiibbllee..  
  

11..  IIddeennttiiffiiccaattiioonn  ooff  ppooppuullaattiioonn  ppaarraammeetteerrss  ssuuiittaabbllee  aass  ‘‘rreeccrreeaattiioonnaall’’  vvss..  ‘‘ssppeecciiaall’’  
mmaannaaggeemmeenntt  oobbjjeeccttiivveess..  TThhee  oorriiggiinnaall  BBGGMMCC  aaggrreeeedd  tthhaatt  mmaallee//ffeemmaallee  rraattiiooss  wweerree  tthhee  
oonnllyy  ppooppuullaattiioonn  ppaarraammeetteerrss  ssuuiittaabbllee  ffoorr  uussee..  IInn  tthhiiss  rreecceenntt  rreevviissiioonn,,  tthhee  ppaarraammeetteerrss  aarree  
iinntteennddeedd  ttoo  bbee  bbaasseedd  pprriimmaarriillyy  oonn  oobbsseerrvveedd  rraattiiooss,,  bbuutt  nnoott  ttoo  tthhee  ttoottaall  eexxcclluussiioonn  ooff  
ssiimmuullaatteedd  rraattiiooss..  TThhee  ffoolllloowwiinngg  ppaarraammeetteerrss  wweerree  ddeecciiddeedd  uuppoonn  bbyy  ssppeecciieess::  

  
MMuullee  DDeeeerr  ––  PPoosstt--hhuunntt  bbuucckk//ddooee  rraattiioo  
WWhhiittee--ttaaiilleedd  ddeeeerr  ––  PPrree--  oorr  ppoosstt--hhuunntt  bbuucckk//ddooee  rraattiioo  
PPrroonngghhoorrnn  ––  PPrree--hhuunntt  bbuucckk//ddooee  rraattiioo  ((oorriiggiinnaall  mmeemmoo  iinncclluuddeedd  ‘‘……oorr  ppoosstt--hhuunntt......’’))  
EEllkk  ––  eessttiimmaatteedd  ppoosstt--hhuunntt  bbuullll//ccooww  rraattiiooss  aanndd  rraattiioo  ooff  %%  bbrraanncchh--aannttlleerreedd  aanniimmaallss  
iinn  tthhee  hhaarrvveesstt  aass  iinnddiiccaatteedd  iinn  tthhee  hhaarrvveesstt  ssuurrvveeyy  oorr  tthhrroouugghh  aannaallyyssiiss  ooff  ttooootthh  ddaattaa..  
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MMoooossee  ––  EEssttiimmaatteedd  ppoosstt--hhuunntt  bbuullll//ccooww  rraattiiooss  aanndd  mmeeaann  aaggee  ooff  hhaarrvveesstteedd  bbuullllss  
((tthhiiss  ppaarraammeetteerr  aaddddeedd  aatt  tthhee  77//0055  WWMMCC  mmeeeettiinngg;;  ffiinnaall  vvaalluueess  pprroovviiddeedd  bbyy  MMoooossee  
WWoorrkkiinngg  GGrroouupp  ffoorr  JJuullyy  22000077  WWMMCC  mmeeeettiinngg))    
BBiigghhoorrnn  sshheeeepp  ––  ((RRaamm//eewwee  rraattiioo  ddeelleetteedd,,  aanndd  ““MMeeaann  aaggee  ooff  hhaarrvveesstteedd  rraammss””  
bbaasseedd  oonn  aa  rruunnnniinngg  33--yyeeaarr  aavveerraaggee  aaddddeedd  ppeerr  77//0055  WWMMCC  mmttgg..))    
  

22..  IIddeennttiiffiiccaattiioonn  ooff  ppaarraammeetteerr  lliimmiittss  ffoorr  ‘‘rreeccrreeaattiioonnaall’’  vvss..  ‘‘ssppeecciiaall’’  mmaannaaggeemmeenntt..  TThhee  
ffoolllloowwiinngg  lliimmiittss  ffoorr  mmaallee//ffeemmaallee  rraattiiooss  wweerree  eessttaabblliisshheedd  bbyy  tthhee  oorriiggiinnaall  BBGGMMCC  aanndd  wweerree  
rreevviisseedd  bbyy  tthhee  WWMMCCss  aass  iinnddiiccaatteedd::  

  
                  RReeccrreeaattiioonn  MMaannaaggeemmeenntt    SSppeecciiaall  MMaannaaggeemmeenntt      CCoonnffiiddeennccee  

SSppeecciieess    MMiinniimmuumm  MMaaxxiimmuumm  MMiinniimmuumm        MMaaxxiimmuumm        LLiimmiittss  ((++1100))@@  
  
MMuullee  DDeeeerr  
PPoosstt--hhuunntt              2200((1155))11,,  22            2299                3300                4455                8800%%  
  
White-tailed Deer 
PPrree--hhuunntt              2255((3300))                      4444                                    4455((4444))              6600              8800((6600))%%  
  
White-tailed Deer 
PPoosstt--hhuunntt              2200((1155))            2299                3300                4400                                    8800%%  
          
Pronghorn 
PPrree--hhuunntt33                    3300((2200))            5599                6600                7700((7755))              9900%%  
  
Elk 
PPoosstt--hhuunntt              1155              2299                3300                4400                8800%%  
  
%%  bbrraanncchh  aannttlleerreedd            4455%%            6611%%              6622%%              7755%%((7700%%))  
bbuullllss  iinn  tthhee  hhaarrvveesstt  
  
BBiigghhoorrnn  sshheeeepp44    ((MMeeaann  aaggee  ooff  hhaarrvveesstteedd  rraammss  ==  66--88))  
    
Moose5                   (Median age of harvested bulls > 4.5yr; 50-70 males/100 females) 
   
11VVaalluueess  iinn  ppaarreenntthheesseess  aarree  oorriiggiinnaall  BBGGMMCC  rreeccoommmmeennddaattiioonnss..  
22GGeenneerraallllyy  ttrryy  ttoo  mmaannaaggee  ffoorr  >>2200  
33PPoosstt--hhuunntt  pprroonngghhoorrnn  rraattiiooss  ddeelleetteedd  ppeerr  77//0055  WWMMCC  mmttgg..  
44PPoosstt--hhuunntt  uuppppeerr  aanndd  lloowweerr  lliimmiittss  ffoorr  rreeccrreeaattiiiioonnaall  aanndd  ssppeecciiaall  mmaannaaggeemmeenntt  eelliimmiinnaatteedd  &&  ““MMeeaann  aaggee  ooff  
hhaarrvveesstteedd  rraammss””  aaddddeedd  ppeerr  77//0055  WWMMCC  mmttgg..  
55””AAnndd//oorr  mmeeaann  aaggee  ooff  hhaarrvveesstteedd  bbuullllss””  aaddddeedd  ppeerr  tthhee  77//0055  WWMMCC  mmttgg..;;  uuppppeerr  aanndd  lloowweerr  lliimmiittss  ffoorr  
rreeccrreeaattiioonnaall  aanndd  ssppeecciiaall  mmaannaaggeemmeenntt  wweerree  eelliimmiinnaatteedd  aatt  tthhee  77//0077  WWMMCC  mmttgg..    
  
  



Wildlife Administration 
October 5, 2011 
Page 7 
 

TThhee  BBGGMMCC  mmeemmoo  ssttaatteess  tthhaatt,,  wwhheenn  ccoonnssiiddeerriinngg  tthheessee  mmiinniimmuumm//mmaaxxiimmuumm  oobbjjeeccttiivveess  
uunnddeerr  tthhee  ttwwoo  mmaannaaggeemmeenntt  rreeggiimmeess,,  tthheerree  wwiillll  bbee  ssoommee  fflleexxiibbiilliittyy  ssoo,,  iiff  tthhee  mmaannaaggeerr  ffeellll  
oouuttssiiddee  aannyy  ooff  tthheessee  lliimmiittss,,  tthheeyy  wwoouulldd  aatttteemmpptt  ttoo  mmaannaaggee  tthhee  mmaallee//ffeemmaallee  rraattiioo  oorr  ootthheerr  
ppaarraammeetteerr  ssoo  iitt  ffeellll  wwiitthhiinn  tthhee  rraannggee  iiddeennttiiffiieedd..  TThhee  mmiinniimmuumm  uunnddeerr  ‘‘rreeccrreeaattiioonn’’  
mmaannaaggeemmeenntt  mmeeaannss  tthhaatt,,  iiff  aa  ppooppuullaattiioonn’’ss  mmaallee//ffeemmaallee  rraattiioo  oorr  ootthheerr  ppaarraammeetteerr  ffaallllss  
bbeellooww  tthhee  mmiinniimmuumm,,  iitt  iiss  pprreessuummeedd  tthhaatt  tthhee  ppuubblliicc  wwiillll  bbee  vvooiicciinngg  mmaajjoorr  ccoonncceerrnn  oovveerr  tthhee  
llooww  nnuummbbeerr  ooff  mmaalleess  iinn  tthhee  ppooppuullaattiioonn  oorr  tthhee  qquuaalliittyy  ooff  tthhee  mmaalleess  aanndd  tthhaatt  tthhee  mmaannaaggeerr  
wwoouulldd  ttaakkee  ccoorrrreeccttiivvee  aaccttiioonn..  
  
AAccccoorrddiinngg  ttoo  tthhee  BBGGMMCC,,  iiff  aa  ppooppuullaattiioonn  uunnddeerr  ‘‘ssppeecciiaall’’  mmaannaaggeemmeenntt  hhaass  aa  mmaallee//ffeemmaallee  
rraattiioo  oorr  ootthheerr  ppaarraammeetteerr  iinn  eexxcceessss  ooff  tthhee  mmaaxxiimmuumm  iiddeennttiiffiieedd,,  tthhee  ppooppuullaattiioonn  iiss  nnoott  bbeeiinngg  
mmaannaaggeedd  aapppprroopprriiaatteellyy,,  aanndd  sstteeppss  sshhoouulldd  bbee  ttaakkeenn  ttoo  rreedduuccee  tthhee  mmaallee//ffeemmaallee  rraattiioo  oorr  ootthheerr  
ppaarraammeetteerr  ttoo  ffaallll  wwiitthhiinn  tthhee  ddeessccrriibbeedd  rraannggee  ffoorr  ‘‘ssppeecciiaall’’  mmaannaaggeemmeenntt..  AAnn  iinnddiiccaattiioonn  ooff  
cchhaannggee  wwoouulldd  bbee  bbaasseedd  oonn  ddaattaa  aannaallyyzzeedd  oovveerr  aa  ppeerriioodd  ooff  33  yyeeaarrss..  CCoonnssiiddeerraattiioonn  mmuusstt  bbee  
ggiivveenn  ttoo  ssmmaallll  bbiigghhoorrnn  sshheeeepp  hhuunntt  aarreeaass  wwiitthh  oonnllyy  44  oorr  88  lliicceennsseess,,  aanndd  ssmmaallll  mmoooossee  hhuunntt  
aarreeaass  wwiitthh  oonnllyy  55  oorr  1100  lliicceennsseess,,  wwhheenn  aannaallyyzziinngg  aanndd  iinntteerrpprreettiinngg  ““mmeeaanniinnggffuull””  aavveerraaggeess..    
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APPENDIX 2 
 
Advantages and disadvantages of recreational versus special management 
strategies. 
 

Recreational Management Special Management 
“Pros” “Cons” “Pros” “Cons” 

More options to 
manage population size 

In some cases, 
hunting pressure 
reduces the 
availability of 
mature bucks. 

Focuses 
management on the 
production of mature 
bucks 

Some management 
options (e.g. doe 
harvest) may be 
constrained. 

Proportionately more 
does in the population 
produce a larger 
harvestable surplus, 
higher potential rate of 
increase  
(lower buck:doe ratios) 

Success rate for 
antlered deer harvest 
may be lower  

Success rate for 
antlered deer harvest 
is typically higher 

Proportionately fewer 
does in the population 
result in a smaller 
harvestable surplus, 
lower potential rate of 
increase 
(higher buck:doe 
ratios) 

Maximum recreational 
opportunity  

Higher hunter 
densities  

Lower hunter 
densities 

More conservative 
seasons and/or license 
issuance 

Ample supply of 
licenses available to the 
general public if 
managed with general 
licenses 

Can produce more 
crowding on 
accessible public 
lands 

Less crowding on 
accessible public 
lands if managed 
with limited quota 
licenses but maybe 
not if managed with 
general licenses 
because of the 
trophy reputation 
which may draw 
hunters 

Proportionately larger 
share of available 
licenses go to 
landowners if managed 
with limited quota 
licenses 
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Recreational Management Special Management 
“Pros” “Cons” “Pros” “Cons” 

Public gets to hunt 
most years – better 
strategy for recruitment 
and  
retention All years if 
managed with general 
licenses 

Landowners may 
become less tolerant 
of hunters due to 
frequent requests for 
access permission.  

Landowners likely 
to be more tolerant 
of hunters requesting 
access permission 

Public may only get to 
hunt occasionally – 
adverse impact on  
recruitment and 
retention if managed 
with limited quota 
licenses or on private 
lands landowners may 
close all access except 
for a few high paying 
individuals or family 

Maintains a larger 
hunting constituency 
and political support 
base for conservation if 
most areas are managed 
with general licenses 

Some constituents 
may be less satisfied 
with their hunting 
experience, lobby 
for change in 
management through 
influential political 
representatives  

Those constituents 
who get to hunt will 
likely be more 
satisfied with their 
hunting experience. 

Accommodates a 
smaller, specialized 
clientele who lobby for 
more restrictive 
management. May 
increase pressure to 
convert additional areas 
to special management  

License availability 
supports a more stable 
clientele who pay 
trespass fees or hire 
outfitters. Can cut 
either way depending 
on drawing odds for 
NR regional deer tags 
or general elk tags 
versus limited quota 
tags. 

May not be a good 
strategy for low 
density deer herds 

Can be a reasonable 
management 
strategy for low 
density deer herds 
that can’t sustain 
much harvest 

Outfitters and 
landowners may have 
more difficulty 
maintaining a stable 
clientele (I.e., “their 
hunters” don’t draw a 
license)  

Recreational hunting 
for food and family 
values is more 
acceptable to the 
general public 

  Trophy hunting is less 
acceptable to the 
general  public 

Generates more 
revenue to support 
management and 
conservation 

  Generates less revenue 
to support management 
and conservation 
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ST/sv 
 
Attachment   



alkali 
   Years Begin End Days 

1976 64 170 106 

1977 0 0 0 

1978 65 156 91 

1979 63 162 99 

1980 76 165 89 

1981 0 0 0 

1982 48 167 119 

1983 77 170 93 

1984 62 169 107 

1985 77 154 77 

1986 68 146 78 

1987 83 167 84 

1988 79 159 80 

1989 52 170 118 

1990 70 153 83 

1991 17 157 140 

1992 65 136 71 

1993 65 172 107 

1994 62 166 104 

1995 66 156 90 

1996 87 169 82 

1997 87 169 82 

1998 52 171 119 

1999 76 166 90 

2000 75 167 92 

2001 77 147 70 

2002 57 147 90 

2003 63 164 101 

2004 84 156 72 

2005 49 143 94 

2006 74 121 47 

2007 58 130 72 

2008 79 166 87 

2009 131 161 30 

2010 108 137 29 

2011 46 169 123 

2012 81 144 63 

2013 62 133 71 

 



fish cr. 
   YEAR BEGIN END Days 

1976 66 166 100 

1977 0 0 0 

1978 67 158 91 

1979 65 166 101 

1980 76 165 89 

1981 0 0 0 

1982 64 170 106 

1983 68 177 109 

1984 63 168 105 

1985 76 164 88 

1986 68 149 81 

1987 83 167 84 

1988 79 162 83 

1989 52 170 118 

1990 72 162 90 

1991 75 164 89 

1992 64 143 79 

1993 66 143 77 

1994 107 166 59 

1995 45 171 126 

1996 64 168 104 

1997 51 170 119 

1998 77 166 89 

1999 75 162 87 

2000 79 155 76 

2001 57 147 90 

2002 75 103 28 

2003 84 131 47 

2004 57 134 77 

2005 67 130 63 

2006 73 123 50 

2007 59 136 77 

2008 79 165 86 

2009 0 0 0 

2010 0 0 0 

2011 45 143 98 

2012 82 144 62 

2013 61 135 74 

 



p. cabin 
   YEAR BEGIN  END Days 

1976 64 162 98 

1977 0 0 0 

1978 64 156 92 

1979 64 158 94 

1980 74 166 92 

1981 0 0 0 

1982 58 171 113 

1983 79 169 90 

1984 62 143 81 

1985 77 138 61 

1986 68 139 71 

1987 83 155 72 

1988 84 163 79 

1989 57 171 114 

1990 70 145 75 

1991 75 152 77 

1992 65 125 60 

1993 66 171 105 

1994 102 151 49 

1995 33 155 122 

1996 71 164 93 

1997 57 170 113 

1998 77 165 88 

1999 77 167 90 

2000 78 151 73 

2001 57 148 91 

2002 75 148 73 

2003 84 148 64 

2004 59 149 90 

2005 64 151 87 

2006 73 162 89 

2007 58 145 87 

2008 79 167 88 

2009 0 0 0 

2010 108 138 30 

2011 72 142 70 

2012 81 144 63 

2013 61 152 91 

 



DRAFT Step-Down Plan Communications Plan Topics List – 5/12/2016 

1. Purpose of the National Elk Refuge 

 -History and enabling legislation 

 -Feeding is NOT mandated 

 -General purpose of the NWRS 

-How have conditions changed since establishment (Elk no longer rare; less cattle grazing winter 
on winter range; etc.) 

2. Why change the NER Supplemental feeding program? 

 -Danger of diseases; the threat to elk 

 -Impact on habitat and other wildlife  

 -BEMP approved in April 2007; Court opinion 

3. Wildlife Management – “Elk are not cattle.” 

 -Natural mortality levels: fed and unfed populations 

 -Nutritional needs comparison; elk & cattle  

4. How will supplemental feeding change on the NER? 

5. Elk Biology 

 -Average age of cows in the herd 

 -Unfed elk herd biology 

 -Higher stress in fed herds 

 -Disease: Historical, Current, Future 

 -Recruitment: By herd segment; historically; level necessary to sustain herd objective 
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Step Down Plan Conference Call – 12/3/2015 

 
1. Step Down Plan Requirement  

- In the Bison and Elk Management Plan (2007) ROD, it says we (FWS & NPS) will:  

Develop a structured framework, in collaboration with WGFD, of adaptive management actions 
that include triggers for progressively transitioning from intensive supplemental winter feeding 
to greater reliance on free-standing forage, based on these considerations:  

 1. Level of forage production and availability on the National Elk Refuge 
 2. Desired herd size and ratios  
 3. Effective mitigation of bison-elk-cattle mingling on private lands 
 4. Winter distribution patterns of elk and bison 
 5. Prevalence of brucellosis, chronic wasting disease and other wildlife diseases 
 6. Public support 
 

-BEMP Phase 1 Sustainable Population Objectives include: 5,000 elk on NER on feed; 500 total 
bison  

-BEMP Phase 2 Sustainable Population Objective:  . . . to adaptively manage bison and elk 
populations to achieve desired conditions, with animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge) 

-Bison & Elk on the NER: 

 2008 = Bison – 1,000; Elk – 7,947 of 12,370 (total elk herd) = 64.2% on feed at NER 
 2013 = Bison – 855; Elk -  6,285  
 2014 = Bison – 811; Elk – 8,296 of 11,423 (total elk herd) = 72.6% on feed at NER 
 2015 = Bison – 691; Elk – 8,390 of 10,390 (total elk herd) = 80.7% on feed at NER 
 
-Increasing elk numbers due primarily to: reduced use of native winter range (wolves); 
increasing numbers of short-distance migrants.  Although the overall Jackson Elk Herd is at the 
11,000 elk objective, NER is still well above the 5,000 objective due to these factors. 
 
2. Step Down Plan Process 

-A Planning Team comprised of staff from: Grand Teton National Park; Bridger-Teton National 
Forest; Wyoming Game and Fish Dept.; National Elk Refuge met 13 times since 2013 to develop 
a Plan.  Every issue of this complex management challenge was discussed extensively.   
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-In November 2014 the WGFD suggested the strategy of redistribution of animals off the NER 
through modification of the supplemental feeding program.  The other strategy discussed 
extensively was to reduce the elk herd in size to lower elk numbers on the NER. 

-With the WGFD suggested strategy as the focus, the Step Down Plan went through a number 
of drafts which were reviewed by the Planning Team.   

3. WGFD Response 

-The WGFD was involved in every Planning Team meeting (13) and apprised the WGFD Wildlife 
Administration in Cheyenne of every development.   

-August 3, 2015, the Draft Step Down Plan was nearing completion and included an 
implementation schedule.  It was sent to the WGFD Wildlife Administration in Cheyenne.  
Message back to Jackson WGFD: Stop work on the Plan pending a review by WGFD. 

-November 13, 2015, (3 months later) met with WGFD Jackson Regional Wildlife Supervisor.  
WGFD will not support the Plan. Concerns are: 

-Too many things have changed since 2007 BEMP was completed.  Shift in winter elk 
distribution away from native winter range.   
-Bad timing; Jackson Elk Herd Population review scheduled for Spring 2016. 
-Do not want to subject area ranchers to increased risk of comingling (brucellosis). Two 
ranches in WY have brucellosis infections this year, suspected elk contact.   
-Do not want to create chronic conflicts with private landowners. 
-Not enough time to hear from their “publics” before implementation per the in the 
Step Down Plan.  

 
-I asked what strategies and management actions they would recommendation to 
achieve the goals/objectives in the BEMP, which their agency supported.  They had no 
recommendations.  

I stressed: 

-The Step Down Plan proposes a modest approach to gradually developing a cohort of 
elk that do not receive a food reward on the NER, so consequently, winter elsewhere, 
ideally in native winter range.   

 - The Step Down Plan includes resources for private lands conflict mitigation. 

 - Circuit Court Opinion highlights for BEMP lawsuit (8/3/2011): 
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-“There is no doubt that unmitigated continuation of supplemental feeding 
would undermine the conservation purpose of the National Wildlife Refuge 
System.” 

-“But the agencies must proceed in a manner that is consistent with the science 
and accounts for the risks posed by supplemental feeding. There is nothing the 
agencies have said or done that causes us to doubt that they will. It is highly 
significant and indeed dispositive to us, as it was to the district court, that the 
agencies are committed to ending supplemental feeding.” 

-“ Should the agencies act unreasonably in establishing criteria for the transition 
or in otherwise carrying out the plan, that will be a different issue for another 
panel.” 

- “The Defenders also argue that the plan unlawfully gives the Wyoming Fish and 
Game Department a veto over whether supplemental feeding will end. They point 
to language in the plan stating that the agencies will seek to “decrease reliance on 
intensive supplemental winter feeding, including complete transition to free-
standing forage if and when several established criteria are met, including 
support from the Wyoming Game and Fish Department and the public.” April 
2007 Management Plan 137 (emphasis added).  

Regardless of how we might have read this language in the first instance, the 
Secretary has assured us in his briefs and at oral argument that the language 
confers no veto. See Appellees’ Br. 34 (characterizing the disputed provision as 
“aspirational” rather than a grant of any power to Wyoming); Wyoming's Br. 28 
n.6 (also agreeing that Wyoming does not have a veto); cf. Wyoming v. United 
States, 279 F.3d 1214, 1234 (10th Cir. 2002) (“[F]ederal management and 
regulation of federal wildlife refuges preempts state management and regulation 
of such refuges . . . where state management and regulation stand as an obstacle 
to the accomplishment of the full purposes and objectives of the Federal 
Government.”). We take the Secretary at his word that Wyoming has no veto 
over the Secretary’s duty to end a practice that is concededly at odds with the 
long-term health of the elk and bison in the Refuge.” 

-If we fail to make significant progress in achieving the goals in the BEMP, the next time 
we are challenged in court, we could lose the ability to manage these herds because a 
specific prescription may be imposed. This would not be good for the NER/GTNP or the 
WGFD. 
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- I predicted that obtaining funding for long-term solutions to comingling conflicts would 
be far more difficult, perhaps even unlikely without a “Plan” that demonstrated 
cooperation and support from all involved agencies. 

-“Doing nothing” is not an option!   

-November 18, 2015, (follow-up) met again with WGFD Jackson Regional Wildlife Supervisor 
after he revisited the issue with the WGFD Wildlife Administration in Cheyenne.  The WGFD 
could support the Plan with the following changes: 

-Instead of beginning with a “Two week delay” in the initiation of feeding, build in 
flexibility so the start date can be adaptively adjusted to prevent elk from leaving the 
NER and causing conflicts with ranchers & private landowners. 

-Instead of a “two week delay” in feeding initiation and a “one week” early cessation of 
feeding, they would support the opposite; a “one week delay” in feeding initiation and a 
“two week” early cessation of feeding.   

-They believed these efforts would demonstrate sufficient effort toward achieving the 
goals in the BEMP the next time it is challenged in court.   

4. NER thoughts concerning WGFD proposed changes  

-WGFD suggested changes would impact the key components of the Step Down Plan and 
would likely result in no meaningful changes in elk redistribution.  Delayed start to feeding is 
the key; WGFD would support delayed feeding UNTIL elk started leaving the NER. 

5. Options to consider 

A. No changes to current supplemental feeding program.  Continue to follow existing 
feeding protocol.   

B. Adopt WGFD changes to obtain their support.  It is unlikely this approach would result in 
meaningful redistribution of elk and bison.  Also it would not be a clean experiment.  It 
would introduce too much variability to be able to quantify the effectiveness of this 
strategy. 

C. Adopt the Step Down Plan strategy.  Invest resources to mitigate conflicts with ranches 
and private lands.  Will likely result in significant “daylight” between the FWS and WGFD 
that will stress if not damage the working relationship at the field and Region/State levels.  
Endure, without State support, significant public opposition and political pressure.  THERE IS 
NO GUARANTEE THIS APPROACH WILL RESULT IN A SUCCESSFUL OUTCOME WHICH ALLOWS 
THE NER TO END THE SUPPLEMENTAL FEEDING PROGRAM.   
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If this option is selected, the FWS/NPS must: 

-Provide adequate resources for this management strategy that enables robust 
private land conflict mitigation measures and herd behavior monitoring.  

-Collar 25-50 elk with gps collars in January/February 2016 to monitor elk response 
to changes in supplemental feeding protocol.  This information will be the 
foundation for science-based changes to adaptively manage elk in the future. This 
decision will have to be made no later than December 15th to allow adequate time 
to order collars and have them on hand for deployment in late February 2016. 

-Ideally end supplemental feeding one week earlier than normal in 2016. 

-Ideally delay the start of supplemental feeding by approximately two weeks in 
2017.  Some management discretion will still be needed to adjust for unforeseen 
conditions or developments.   

-Implement a non-government, private land easements/lease program to eliminate 
comingling conflicts between domestic livestock and bison/elk herds.  Appears $10-
15 million may be available. 

-Implement an aggressive outreach effort to accurately inform the public of the 
purpose, goals and strategies of this Step Down Plan. 

-Propose some reduction in State Jackson Elk Herd population objective.  

-Ensure the NER does NOT run out of alfalfa pellets in 2016!  To do so would 
seriously damage NER/GTNP (Federal Govt.) credibility on the verge of 
implementing management changes than many will consider controversial.  

-Ave. of 70 feed days the last 10 yrs 
-Currently have enough pellets for 45-50 days at last year’s herd size 
-Recommend additional 20 days of pellets 
-COST: 800 tons x $273/ton = $218,400 - $109,200 (WGFD Share) =  
$109,200 (FWS cost)      

 

 



Using GPS Collars to Monitor the Effects of Shortened Feed Season Length on Elk Distribution 
on the National Elk Refuge 
 
Prepared 13 Dec 2015 by Eric Cole, refuge biologist National Elk Refuge  
 
Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 



 
Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
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Summary 
One of the principal strategies in the Feeding Reduction Step Down Plan (PLAN) is to shorten the length 
of the feed season to encourage elk use of native winter range, but we anticipate that this strategy will 
also result in an increase in elk conflicts on surrounding private land in the town of Jackson and the 
Spring Gulch areas.  To quantify this effect and provide real time information to WGFD and NER 
managers to facilitate a management response, we propose maintaining a sample of 40 to 50 GPS 
collars on elk that winter on NER throughout the PLAN implementation period.  This sample size will not 
be sufficient to detect all elk movements from NER to surrounding private lands or native winter range, 
particularly movements by small groups of mature bull elk, but it will be sufficient to detect and quantify 
significant movements of cow/calf/yearling elk groups compared to pre-PLAN baseline data.    
 
NER has elk GPS collar data available from 2008-2013 (Cole and Foley et al. 2015), which represents a 
status quo management pre-treatment baseline.    We hypothesize that elk movements from NER to 
surrounding private lands will increase during the PLAN implementation period compared to the pre-
treatment baseline.  This will be tested by comparing the number of incidents that elk left NER for 
surrounding private lands per elk/per year (INCIDENT), and the proportion of elk GPS fixes on NER 
versus private lands per elk/per year (PROPORTION), and winter elk fidelity to NER feedgrounds for each 
elk (FIDELITY) during seasons of interest between the pre-treatment and PLAN periods.  The principal 
season of interest is late December-March because this represents the period after the NER elk hunting 
season, and prior to and during NER feeding operations.  This is the season when changes to the NER 
feeding program would be most likely to result in elk distribution changes and potential conflicts on 
private land. 
  
Fifty random adult cow elk will be captured on NER feedgrounds during February-March 2016 and 
Telonics Iridium GPS collars will be deployed with a 90 minute GPS fix collection interval.  The Iridium 
GPS platform provides real time access to GPS data from the collars, which will aid managers in 
addressing possible conflicts between elk on private land. 
 
Ancillary data that will be collected and analyzed during the elk capture and collar data analysis process 
includes brucellosis seroprevalence, pregnancy rate, and elk summer range determination for 
comparison to the findings of Cole and Foley et al. (2015).  Covariates collected weekly will include 
weather, available forage on NER, snow depth and density, and elk and bison numbers and distribution 
on NER.  Covariates will facilitate modeling to explain what factors were associated with elk movements 
from the refuge to adjacent private land. Generalized linear models will be used to quantify these 
effects using INCIDENT, PROPORTION, and FIDELITY as response variables. 
 
Justification for 50 Elk Sample Size 
The population of inference will be adult cow elk that occupy NER feedgrounds.  Given well documented 
elk behavioral and aggregation patterns during winter months (Murie 1951, Lebow and Smith 2004), the 
adult cow inference population will represent all elk age and sex classes that winter on NER with the 
exception of mature bulls.  WGFD elk classification data suggest that mature bulls represent only 15% 
percent of the elk wintering on NER, and therefore limiting the sample to adult cow elk is appropriate. 
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Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
during the first season of interest (December-March 2017).  Forty-five elk represents approximately 
0.5% (1 in 200) of the NER winter elk population.  Detecting all elk movements to adjacent private land 
would require collaring all elk wintering on NER, which is neither feasible nor desirable.  What is more 
important is our statistical power to detect a biologically significant shift in elk distribution between the 
pre-treatment and post-treatment years during the December-March season as measured by 1) the 
number of incidents that elk left NER for surrounding private lands per elk/per year (INCIDENT), 2) the 
proportion of elk GPS fixes on NER versus private lands during time periods of interest per elk/per year 
(PROPORTION), and 3) fidelity to the NER feedgrounds as expressed by a yes/no use of NER feedground 
per elk per year (FIDELITY).  A preliminary analysis using 115 collared elk years and approximately 
170,000 GPS fixes during the 2008-2013 December-March pre-treatment baseline period shows only 3 
INCIDENT events,  >99%  PROPORTION of GPS fixes on NER, and 98% FIDELITY rates.  Given the 
remarkably low INCIDENT and PROPORTION and remarkably high FIDELITY values associated with the 
pre-treatment baseline period, our ability to detect biologically meaningful changes in these metrics 
during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
 
A preliminary analysis of pre-treatment elk GPS collar data compared to weekly mapping elk 
count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
However it will not be possible to quantify the relationship between sample size and elk group size until 
after the study is completed.  
 
Given 83% mean annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) 
and 3 year collar life, approximately 10 additional elk will need to be collared each year in winter 2017 
and 2018 to maintain the 45 elk effective sample size during subsequent winters of PLAN 
implementation in 2018 and 2019.  
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Given 83% annual survival for adult cow elk in the Jackson Elk Herd (Cole and Foley et al. 2015) we 
anticipate that the effective sample size of 50 elk captured in winter 2016 will be approximately 45 elk 
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during the post treatment period will be sufficient with 45 collared elk in the population, however the 
magnitude of these changes cannot be predicted with certainty. 
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count/distribution mapping suggests approximately 90% of elk groups larger than 250 elk were 
represented by at least 1 GPS collared elk during the December-March time period.   Because the mean 
number of GPS collared elk on the air during the 2008-2013 period was 19, it is safe to assume that the 
percentage of elk groups represented by at least 1 collared elk with a sample size of 45 will be even 
higher, and our ability to detect changes in INCIDENT, PROPORTION, and FIDELITY will be higher as well.  
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Status of Step Down Plan for the Bison and Elk Management Plan (BEMP) - 12/9/2015 

1. Step Down Plan (Plan) – “Develop a structured framework, in collaboration with WGFD. . . to 
transition from intensive feeding to greater reliance on free-standing forage . . . “ 

 - Phase 1 Sustainable Population Objective: 5,000 elk on NER on feed; 500 total bison 

- Phase 2 Sustainable Population Objective: animals relying predominantly on available 
native habitat (on refuge, park, and forest lands) and cultivated forage (on the refuge)  

 - Elk populations increasing on the NER, not decreasing.  8,390 elk on feed in 2015 (80.7% of total herd) 

- Total elk herd size at WGFD objective, can’t significantly decrease per BEMP. 

2. Step Down Planning Process - 13 meetings with Planning Team (four land mgmt. agencies) 

3. WGFD suggests a strategy, a year later they reject their strategy. 

-November 2014, WGFD suggests redistribution of elk, not reduction of herd size.  

-August 2015, WGFD has concerns about draft Step Down Plan and starts review. 

-November 2015, WGFD does not support the Plan.  They would support the Plan if key elements were 
modified to prevent elk from leaving NER; no support for redistribution. 

4. Three options to consider: 

 A. No change – Continue feeding 

 B. Adopt WGFD suggested changes – Will not result in elk redistribution; no change 

 C. Adopt the Step Down Plan strategy (recommended): No guarantees. 

  Implementation Requires: 

  -Collar 25-50 elk with GPS collars in February 2016 to monitor elk response/movement. 

  -Do not exhaust pellet supply; end feeding one week early in the Spring of 2016. 

-Resources for robust private land conflict mitigation. 

-Implement a non-government, private land easements/lease program with the goal 
to eliminate comingling conflicts. 

-Initiate aggressive public outreach. 

-Recommend lower WGFD elk herd objective during 2016 public review. 

  -Delay start of feeding by two weeks; February 2017. 



Strategy A Strategy B Strategy C
Winter feeding management

No change
Less conservative (NER)
Intra-seasonal mngmnt (GRVNT)
Emergency feeding
No feeding

Population management
No change      
refuge
Late-season refuge hunt
Extend open period on Forest Service
"Tag and drag"
NER feed-line cull
Fertility control (Unit 78 & GTNP South)

Hazing
No change
More temporally dynamic

Habitat improvements
No change
Fire treatments on adjacent range

Private lands mitigation
No change
Leases/easements
Fencing
Incentives for steer operations

Public eduction/outreach
No change
Increase education and outreach

Monitoring
No change
Increase

Enforcement
No change
Increase



Policy constraints
Hunt end date (Feb. 1st)
Carcass disposal (Feb. 15th) 
Commission structure (WGFD)
Forest Service access (Dec. 1st closure)
Current restriction on moving bison out of county
Easement limitation (NER boundary)
2007 EIS (rejected fertility control and test and slaughter; limits tribal harvest)
Gros Ventre bison policy
No harvest allowed in Grand Teton NP 

Social constraints
Hunter numbers
Winter mortality (social acceptance)
Public safety (ungulate/vehicle collisions)
Disease (cattle commingling)
Land-use conflicts (agricultural and residential)

Biological constraints
Disease
Sage grouse habitat conflicts
Fencing/wildlife conflicts
Migratory segment (maintain summer distribution goals)

Funding constraints
Easements
Fencing
Fertility control



Strategy A Strategy B Strategy C
Population management

No change
Within Wyoming Tribal translocation
Tribal harvest
Grand Teton NP harvest
Decrease cow license cost
Test and slaughter
Herd-wide fertility control
Increase NER hunter limits
Plow roads for north end access
Hunter access easements (north NER)
Parking lot origination     
movement onto NER)
Allow over-snow vehicles on NER roads
Harvest during feeding operations

Hazing
No change
Allow bison in Gros Ventre        
areas

Habitat improvements
No change       
Teton NP

Public eduction/outreach
No change
Increase education and outreach

Monitoring
No change      
hunter success

Enforcement
No change
Increase



Policy constraints
Hunt end date (Feb. 1st)
Carcass disposal (Feb. 15th) 
Commission structure (WGFD)
Forest Service access (Dec. 1st closure)
Cumbersome hunt regulations
Hunter access (especially from north of the NER)
Easement limitation (NER boundary)

Social constraints
Public safety (ungulate/vehicle collisions)
Disease (cattle commingling)
Vendor numbers (are there enough for bison removals?)
Land-use conflicts (agricultural and residential)

Biological constraints
Disease
Sage grouse habitat conflicts (fire)
Fencing/wildlife conflicts
Grizzly bear conflicts (potential)

Funding constraints
Easements
Fencing
Fertility control

Technological constraints
Fertility control
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Adams, Keenan <keenan_adams@fws.gov>

Fwd: BEMP Step Down Plan Elk Collar Study Design 

Adams, Keenan <keenan_adams@fws.gov> Thu, Dec 17, 2015 at 6:35 AM
To: Jeffrey Warren <jeffrey_warren@fws.gov>

Hi Jeff,

Are you able to provide comment on this?  

 Forwarded message 
From: Adams, Keenan <keenan_adams@fws.gov>
Date: Tue, Dec 15, 2015 at 3:06 PM 
Subject: Fwd: BEMP Step Down Plan Elk Collar Study Design
[Quoted text hidden]
[Quoted text hidden]
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Adams, Keenan <keenan_adams@fws.gov>

Fwd: BEMP Step Down Plan Elk Collar Study Design 

Blenden, Mike <mike_blenden@fws.gov> Tue, Dec 15, 2015 at 2:11 PM
To: Keenan Adams <keenan_adams@fws.gov>

Keenan,

I haven't had time to read Eric's attached project description yet but wanted you to see and hear your thoughts.

Mike
 Forwarded message 
From: Steve Kallin <steve_kallin@fws.gov>
Date: Mon, Dec 14, 2015 at 3:53 PM
Subject: BEMP Step Down Plan Elk Collar Study Design
To: Mike Blenden <mike_blenden@fws.gov> 

Mike:

 

Attached is a summary describing how elk GPS collars would be used in implementing the draft BEMP Step
Down Plan.  Our decision window is short on the purchase of these collars.  I would like to discuss with you at
your very earliest convenience. 

 

Also, I would like to discuss two other time sensitive topics.  1) The FWS response to the draft WGFD CWD
Plan; 2) Meeting with the WGFD to discuss their concerns with the draft BEMP Step Down Plan.

 

I am planning to leave on vacation this Thursday at noon and return on Thursday, Dec. 31.  We should take
meaningful action on the three topics listed above prior to my departure. 

 

Thank you,   

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: (307) 2015409

Fax: (307) 7339729

mailto:steve_kallin@fws.gov
mailto:mike_blenden@fws.gov
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steve_kallin@fws.gov

 

 
Michael Blenden
Refuge Supervisor  Montana, Wyoming and Utah
134 Union Boulevard
Lakewood, CO  80228
3032364306

Too often we...enjoy the comfort of opinion without the discomfort of thought.
John F. Kennedy
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Adams, Keenan <keenan_adams@fws.gov>

Fwd: BEMP Step Down Plan Elk Collar Study Design 

Jeffrey Warren <jeffrey_warren@fws.gov> Thu, Dec 17, 2015 at 10:56 AM
To: Keenan Adams <keenan_adams@fws.gov>

Will do. In some aspects the strongest leg to stand on is simply that they have a mandate to “develop a
structured framework, in collaboraĕon with the Wyoming Game and Fish Department, of adapĕve
management criteria and acĕons for transiĕoning from intensive supplemental winter feeding of bison and
elk herds to greater reliance on natural forage on the refuge” (BEMP pg 135, Sustainable Populaĕons goal).
The DOI defines AM very clearly and concisely (see the DOI technical guide and applicaĕons guide) and we
are now, as an agency, losing court cases because of our aĥempts to veil classic trial‐and‐error “trust us we’ll
monitor the important stuff and do some analyses and adjust our management” approaches as adapĕve
management. Their current plan, and this proposed monitoring, do not meet the standard DOI has set for AM
projects, but I expect that is what the effort will be sold to the public as.

 

The data they are proposing to collect does not have any clear linkage to management decision
thresholds/triggers, nor does it provide a link between management acĕons and success as defined in the
BEMP. An important measure of success is winter elk distribuĕon, with distribuĕon in the Jackson Hole area
defined based on forage allocaĕon models (Hobbs et al. 2003). The work of Hobbs et al. hypothesized that
the Jackson Hole area can support 11,000 elk without supplemental feeding on the refuge and without elk
incurring a forage deficit if animals are distributed with 5000 on the refuge, 3500 in the Gros Ventre, and
2500 on naĕve range. That distribuĕon is measured annually using the classificaĕon count, a census
conducted collaboraĕvely with the state. What needs to be addressed is how do you change the distribuĕon
of elk while simultaneously reducing supplemental feed and minimizing calf mortality. Secondly, and most
important in the long run, is tesĕng the hypothesis that the area can winter 11,000 elk without supplemental
feed being provided at the refuge. Having informaĕon to inform that quesĕon seems paramount when/if
populaĕon objecĕves need to be revisited with the state.

 

It is preĥy well accepted that elk will start moving off the refuge as the iniĕaĕon of supplemental feed is
postponed, and that this will cause addiĕonal conflict. WGFD tracks wildlife damage claim acĕons and
payments (see aĥached), which is one way to monitor conflict and public support. This informaĕon could be
linked to feeding iniĕaĕon/terminaĕon if the refuge and state would like to ‘ease’ into feed reducĕon and the
expected increased conflict (i.e., set an upper limit of increase in damage claims as a trigger for
iniĕaĕng/terminaĕng a subsequent winter’s supplemental feeding. Clearly arĕculaĕng this would seem to
demonstrate the refuge’s willingness to acknowledge the state taking on most of the burden associated with
damage claims by predetermining an unacceptable level of conflict increase in response to changes in
supplemental feeding).

 

Ulĕmately, the proposed project would provide ‘nice to know’ informaĕon. Arguably it is not money well
spent, and a distracĕon, from compleĕng the AM plan and truly linking management acĕons to system
response. If money needs to be spent on the AM effort I would argue it needs to be much more targeted and
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designed to move the refuge closer to implementaĕon while increasing success in their ability to answer the
much harder quesĕon, i.e., how many elk can the area winter without supplemental feed being provided at
the refuge and with ‘acceptable’ levels of public conflict and calf mortality. We’re preĥy certain elk will move
off the refuge and get into conflict as reducĕons in the winter feeding are implemented – knowing exactly
when 40 of them move and cause conflict has a high price tag but a low value to informing management.

 

I would actually prefer that Eric and Steve know I am involved and would happily make my comments to them
on a call/in person. Part of me believes (probably wrongly ) that some of the reason we are where we are
today is that I operated behind the scenes – both when Steve provided briefings to the RO and when the RO
was responding. It wasn’t my preference to operate behind the scenes, I was never offered the opportunity
otherwise. It isn’t because I know anything about conflict resoluĕon (I don’t), but simply that I think being
present would have helped me understand Steve’s understanding of the process beĥer (which I could have
adjusted for more properly) and it would have eliminated ‘second hand’ interpretaĕons, which we know are
lacking and difficult to communicate.

 

Cheers,

 

Jeff Warren 
406 276‐3536 ext. 106 

“I believe that a scienĕst looking at nonscienĕfic problems is just as dumb as the next guy.”  Richard Feynman 

“A great many people think they are thinking when they are merely rearranging their prejudices.”  William
James

 

From: Adams, Keenan [mailto:keenan_adams@fws.gov] 
Sent: Thursday, December 17, 2015 8:50 AM

[Quoted text hidden]

[Quoted text hidden]

WGFD_conflict_presentation.pdf
16544K

mailto:keenan_adams@fws.gov
https://mail.google.com/mail/u/0/?ui=2&ik=14e061b243&view=att&th=151b11aa45ad6d2a&attid=0.1&disp=attd&realattid=bb9ab901edfd0f0d_0.1&safe=1&zw


Category Date Source
Feeding 
quantity 2/24/2016

Inquiry response to 
Joanna Johnson

Population 
Management 4/6/2016

Joanna Johnson JHNG 
Guest Shot

Population 
Management 4/6/2016

Joanna Johnson JHNG 
Guest Shot

Feeding quality 1/9/2016 Save the Elk website
Feeding 
quantity
Population 
Management 1/9/2016 Save the Elk website
Refuge 
Management 1/9/2016 Save the Elk website
Population 
Management 1/9/2016 Save the Elk website
Population 
Management 1/9/2016 Save the Elk website
Feeding 
duration 5/11/2016 Save the Elk website

Feeding 
quantity 5/11/2016 Save the Elk website

Disease 5/11/2016 Save the Elk website

Disease 5/11/2016 Save the Elk website

Disease 5/11/2016 Save the Elk website

Refuge 
Management 6/15/2016

Joanna Johnson JHNG 
Environmental 

Refuge 
Management 2/3/2016 Tessa Johnson JHNG
Refuge 
Management 2/3/2016 Tessa Johnson JHNG
Refuge 
Management Deidre Bainbridge

Disease Deidre Bainbridge

Feeding Quality 2/1/2016 Ken Griggs

Feeding quality 2/1/2016 Ken Griggs



Disease 2/1/2016 Ken Griggs

Feeding 
quantity 2/1/2016 Ken Griggs

Disease 2/1/2016 Ken Griggs
Feeding 
quantity 2/1/2016 Ken Griggs

Refuge 
Management 2/1/2016 Ken Griggs

Disease Big Game Forever

Bison 2/22/2016 Save the Elk paid ad

Bison Save the Elk paid ad

Bison 2/26/2016 Save the Elk paid ad
Refuge 
Management Save the Elk website

Hunting 8/3/2016 Deidre Bainbridge
Population 
Management 8/3/2016 Deidre Bainbridge

Population 
Management 8/3/2016 Deidre Bainbridge

Disease 12/30/2015
Maury Jones Cowboy 
Common Sense

Population 
Management 12/30/2016

Maury Jones Cowboy 
Common Sense

Disease 12/30/2016
Maury Jones Cowboy 
Common Sense



Comment/Question

"How many pounds of pellets are we feeding the elk?"
It is unconstitutional for the Federal Government to manage 
wildlife population over the state.
The NER wants to use starvation as a management tool to lower 
the populatio to the desired 5000.
 The poor quality of the winter forage on the refuge is not 
sufficient feed to sustain the elk through the winter and will result 
in starvation.
Is money the reason why the NER starts feeding so late and ends 
so early?
Eric's quote "The public will need to have a greater tolerance for 
elk winter mortality through starvation".

The NER's primary reason for being established was to feed elk. 

The Jackson Hole elk herd is below the 11,000 objective.
The cow/calf ratio in the Jackson Hole elk herd is too low to 
sustain the population.

The NER has reduced the duration of feeding from 3 months to 2.
The NER used to start feeding in late December and now starts in 
February. 
The NER has reduced the amount of feed from 8 lbs/elk to 
7lbs/elk.
Feeding elk will reduce their suseptibility to CWD by improving 
their health and thus their imune system.
When CWD hits the feedgrounds it will only have a 6% infection 
rate.
Elk will pass on a CWD resistence gene that will eventually 
imunize the population.
Antlers from state owned elk should be sold as state asset and 
used for feed. Instead of the NER using the money from antler 
sales to do as they please with it.

Elk starving on a feedground is a criminal act.
2014-2015 elk mortality was 151 with 97 calves, this is an 
excessive mortality rate.
The feeding start date is delayed/determined by the late season 
bison hunt.
Malnurishment during pregnancy leads to joint disorders in calves 
and eventual hoof rot. 

"...the NER has no idea of the quality of the [natural forage]."
"By waiting until the end of January to feed, the conditions for 
starvation have been met…"



Protein deprived cows have poor colostrum and low birth weight 
that leave calves vulnerable to bacterial and viral infection. 
Feeding should be done earlier in the season to prevent these 
conditions from causing joint disease. 

The elk require more caleries and should be fed more when the 
temperature decreases or snow conditions become icy. 

"NER evidence of 'joint-ill' in calves from previous years proves 
that cows are badly undernourished and producing calves with 
inadequate, weak, or inferior immune systems, that are not 
capable of fighting off normal bacterial or viral invaders."
The NER is not feeding enough for the calves to compete with the 
adult members of the population.
The 5000 elk population objective is an abitrary number set by 
biased biologists in Denver with no experience feeding ungulates 
and is not based in science.
CWD will not be a limiting factor for the Jackson hole elk herd. 
Not feeding the elk would be a limiting factor.
"Bison do not belong on a wildlife refuge, as they are a bovine 
animal."

"All bison should be managed by the department of agriculture."
"Bison have cost the Wyoming game and fish over 2.5 millsion 
Dollars."

The NER stockpiles baled hay to feed the elk
The opening of the hunting season will attract predators to 
Jackson neighborhoods.
"[The] decimation of the southern park herd is not based upon 
fact."
"Recently a herd of 200 cows and calves was counted, 170 cows 
and 30 calves at 3 Creek. Another area that targets cows and 
calves in August; again the ratios alleged by the Game and Fish are 
grossly overestimated."

The CWD prevelance rate in hunt area 7 is 4.8%.
"[Elk feedgrounds] stabalize our elk populations, prevents tree 
and shrub damage, separates elk from livestock and keeps elk off 
our snowplowed roads."
"Elk feedgrounds can actually assist in the monitoring for CWD. 
Any elk observed having CWD symptoms can be removed and 
destroyed…"



Summary of Fall Elk Count/Migration Trends on National Elk Refuge 

 

Figure 1.  The number of elk counted on December 1 on the southern portion of the National Elk Refuge, 

1981-2015.    

 

Figure 2.  The number of elk counted on December 1 on the southern portion of NER expressed as a 

percentage of the elk that were subsequently counted during the annual classification count in 

February.  This accounts for annual variation associated with changes in population size.  Note the time 

series is 1981-2014 because we do not yet know the results of the 2016 classification count. 
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Figure 3. The average number of elk counted on southern NER by week for time periods when there was 

no south unit hunt (2004-2006); when the south unit hunt was open (2007-2015); and for 2015. 

 

Figure 4.  First day of year that 500 or more elk were observed on southern NER, 2004-2015. For 

reference, day of year 290=October 17 and 340=December 6. 
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BUDGET 
Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

National Elk Refuge:      
Monitoring:      
     Seasonal Biological Technician (0.5 FTE, 
GS-7) $24,000 $25,000 $26,000 $27,000 $28,000 

     Bison/elk fed days      
     Mid-winter census      
     Elk summer herd segment distribution1      
     Expanded standing forage estimates1      
     Chronic Wasting Disease, 2 seasonal bio.-
techs $32,000 $32,000 $32,000 $32,000 $32,000 

     Winter bison/elk distribution      
Irrigation      
50 Elk radio telemetry collars; Iridium 
Platform $115,000 $25,000 $25,000 $25,000 $25,000 

Bison barrier maintenance at NER south 
entrance $500 $500 $500 $500 $500 

Step Down Management Plan annual 
reporting $2,000 $2,000 $2,000 $2,000 $2,000 

Private lands:      
     Easements / Leases (Private Foundations) Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
Est. Above 

$1,000,000 
     Conflict mitigation technicians (50%; 
administered by WGFD) $46,000 $46,000 $46,000 $46,000 $46,000 

Hazing (helicopter) $6,000 $6,000 $6,000 $6,000 $6,000 
Vegetation restoration/protection1      
Public Outreach and Education $11,000 $1,000 $1,000 $1,000 $1,000 

Subtotal      
Grand Teton National Park:      
Monitoring:      
     Summer elk classification/distribution $10,000 $11,000 $12,000 $13,000 $14,000 
     Collaborative elk monitoring (GRTE 
portion) 

$10,000 $11,000 $12,000 $13,000 $14,000 

     Conflict mitigation technicians (50%; 
administered by WGFD) 

$46,000 $46,000 $46,000 $46,000 $46,000 

Vegetation Restoration/Protection      
     Monitoring $16,000 $16,000 $18,000 $18,000 $12,000 
     Temporary bison fencing $24,000     
     Temporary fence maintenance $6,000 $8,000 $8,000 $4,000  
     Hayfields restoration $84,000 $70,000 $70,000 $31,000  
     Exotic plant mitigation $50,000 $52,000 $46,000 $32,000 $16,000 
Elk Reduction Program (subject to annual 
review)      

     Hunter harvest evaluation $1,500 $1,500 $1,500 $1,500 $1,500 
     Harvest age distribution $2,000 $2,000 $2,000 $2,000 $2,000 
     CWD monitoring (0.24 FTE, GS-6) $10,200 $11,000 $11,800 $12,500 $13,300 



Table 8. Estimated Step Down Management Plan budget above current expenditures, years 1-5. 

Agency / Activity 

Year 

1 2 3 4 5 

     Law Enforcement and Visitor Protection 
(0.15 FTE for 20 LE and support staff; 
supplies, and permitting)3 

Unknown     

Subtotal      
Wyoming Game and Fish Department:2      

Subtotal      
Grand Total      

1See detail in Appendix 
2 Dependent on size of elk reduction program; current annual expenditures are approx. $295,000 for 0.15 FTE for 20 LE and 
support staff; supplies, and permitting. 
3Through Interagency Agreement 
 



1995 - 2013 Trend Count Summary
for Bison Herd BI101 - JACKSON

Flight Time

Year Count Dates Hours Minutes Number Counted
1996 MARCH 1997 0 0 320

1997 FEBRUARY 1998 0 0 377

1998 MARCH 1999 0 0 438

1999 MARCH 2000 0 0 501

2000 MARCH 2001 0 0 552

2001 MARCH 2002 0 0 627

2003 FEBRUARY 2004 0 0 729

2004 FEBRUARY 2005, MARCH 2005 0 0 848

2005 FEBRUARY 2006 0 0 948

2006 MARCH 2007 0 0 1,059

2007 MARCH 2008 0 0 963

2008 FEBRUARY 2009 0 0 870

2009 FEBRUARY 2010 0 0 873

2010 FEBRUARY 2011 0 0 910

2011 FEBRUARY 2012 0 0 840

2012 FEBRUARY 2013 0 0 855

2013 FEBRUARY 2014 0 0 811

Page 1 of 1
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NOTE refuge counts and ground telemetry summary.xls also contains elk and bison count and elk telemetry summary data from 2004-2014
given the changes in collar technology to GPS collars and low sample sizes for most elk summer ranges, fine scale ground telemetry is no longer warrante

Monitoring empahsis has shifted to concerns about when and how many of all ungulate species are occupying NER. As long as the survey area is well doc
these information can be used to determine animal density by species, grazing effects on forage resources, and migration timing.

Beginning in late summer 2014, all relevent ugulate species will be surveyed.  Unless otherwise noted the survey area is the south end of NER including so    
the gros Ventre hills.  See photo based survey areas for more detail.  Unless otherwise noted, the survey area encompasses approx. 11,400 acres.
and entails oberving and counting ungualtes from several locations. Common observation locations include Museum, Spring Creek Ranch (East Gros Ven        
Vistor Center Observation Deck, Forest Access, Points along Refuge Road south of Miller Butte, North Gap, McBride Ridge, Botcher Hill Above Hatchery

In many years separate ground counts for elk and bison were not conducted during the the time feeding was taking place.  See feeding related data or clas      

Prior to late summer 2014, surveys for species other than elk and bison were opportunistic and the dates of data collection do not necessarily coincide with       

Although we experimented with photo based  estimates of elk and bison numbers, in general this approach is far to time consuming to facilitate frequent o      
photo based estimates will be limited to times when higher precision is needed. Unless otherwise noted estimates of ungualte numbers are based on field        

Trends and management actions that have affected the number of ungulates on NER: 1)
BIOYEAR DATE PERIOD COUNTSITE SURVEYACRES ELK BISON PRONGHORN BIGHORN

2004-2005 9/30/2004 1 museum 11400 1 0 not sampled not sampled
2004-2005 10/4/2004 1 museum 11400 2 0 not sampled not sampled
2004-2005 10/6/2004 1 museum 11400 8 80 not sampled not sampled
2004-2005 10/8/2004 1 museum 11400 10 50 not sampled not sampled
2004-2005 10/15/2004 1 museum 11400 131 0 not sampled not sampled
2004-2005 10/19/2004 1 museum 11400 270 0 not sampled not sampled
2004-2005 10/22/2004 1 museum 11400 761 83 not sampled not sampled
2004-2005 10/25/2004 1 museum 11400 1690 10 not sampled not sampled
2004-2005 10/29/2004 1 museum 11400 1560 10 not sampled not sampled
2004-2005 11/2/2004 1 museum 11400 2817 13 not sampled not sampled
2004-2005 11/5/2004 1 museum 11400 3513 14 not sampled not sampled
2004-2005 11/9/2004 1 museum 11400 3500 424 not sampled not sampled
2004-2005 11/12/2004 1 museum 11400 3613 8 not sampled not sampled
2004-2005 11/16/2004 2 museum 11400 3828 0 not sampled not sampled
2004-2005 11/19/2004 2 museum 11400 3737 14 not sampled not sampled
2004-2005 11/23/2004 2 museum 11400 4294 3 not sampled not sampled



2004-2005 12/1/2004 2 museum 11400 2976 275 not sampled not sampled
2004-2005 12/9/2004 3 museum 11400 1970 313 not sampled not sampled
2004-2005 12/13/2004 3 museum 11400 3651 306 not sampled not sampled
2004-2005 12/21/2004 3 museum 11400 5198 600 not sampled not sampled
2004-2005 12/27/2004 3 museum 11400 5722 332 not sampled not sampled
2004-2005 1/10/2005 3 museum 11400 3056 397 not sampled not sampled
2004-2005 1/21/2005 3 museum 11400 6312 516 not sampled not sampled
2004-2005 1/25/2005 3 museum 11400 4758 457 not sampled not sampled
2004-2005 1/31/2005 3 museum 11400 5172 428 not sampled not sampled
2005-2006 9/29/2005 1 museum 11400 0 73 not sampled not sampled
2005-2006 10/6/2005 1 museum 11400 51 45 not sampled not sampled
2005-2006 10/14/2005 1 museum 11400 355 235 not sampled not sampled
2005-2006 10/19/2005 1 museum 11400 530 124 not sampled not sampled
2005-2006 10/21/2005 1 museum 11400 570 132 not sampled not sampled
2005-2006 10/25/2005 1 museum 11400 652 143 not sampled not sampled
2005-2006 10/28/2005 1 museum 11400 699 135 not sampled not sampled
2005-2006 11/1/2005 1 museum 11400 1530 21 not sampled not sampled
2005-2006 11/7/2005 1 museum 11400 2940 320 not sampled not sampled
2005-2006 11/15/2005 1 museum 11400 4241 483 not sampled not sampled
2005-2006 11/18/2005 2 museum 11400 5051 442 not sampled not sampled
2005-2006 11/25/2005 2 museum 11400 4260 365 not sampled not sampled
2005-2006 12/2/2005 2 museum 11400 3053 220 not sampled not sampled
2005-2006 12/8/2005 3 museum 11400 4171 546 not sampled not sampled
2005-2006 12/16/2005 3 museum 11400 2930 471 not sampled not sampled
2005-2006 12/22/2005 3 museum 11400 3480 397 not sampled not sampled
2005-2006 12/28/2005 3 museum 11400 3608 610 not sampled not sampled
2005-2006 1/3/2006 3 museum 11400 4000 645 not sampled not sampled
2005-2006 1/5/2006 3 museum 11400 4779 718 not sampled not sampled
2005-2006 1/10/2006 3 museum-long 11400 4916 965 not sampled not sampled
2005-2006 1/13/2006 3 museum-pedersen 11400 4057 726 not sampled not sampled
2006-2007 9/28/2006 1 museum 11400 1 6 not sampled not sampled
2006-2007 10/10/2006 1 museum 11400 49 209 not sampled not sampled
2006-2007 10/14/2006 1 museum 11400 342 523 not sampled not sampled
2006-2007 10/20/2006 1 museum 11400 929 42 not sampled not sampled
2006-2007 10/24/2006 1 museum 11400 1058 14 not sampled not sampled
2006-2007 10/27/2006 1 museum 11400 1468 21 not sampled not sampled
2006-2007 10/31/2006 1 museum 11400 1765 18 not sampled not sampled



2006-2007 11/3/2006 1 museum 11400 2149 25 not sampled not sampled
2006-2007 11/6/2006 1 museum 11400 2330 133 not sampled not sampled
2006-2007 11/9/2006 1 museum 11400 3192 683 not sampled not sampled
2006-2007 11/14/2006 1 museum 11400 3392 757 not sampled not sampled
2006-2007 11/17/2006 2 museum-miller 11400 5057 546 not sampled not sampled
2006-2007 11/22/2006 2 museum 11400 2398 807 not sampled not sampled
2006-2007 11/27/2006 2 museum 11400 1497 128 not sampled not sampled
2006-2007 12/4/2006 3 museum 11400 3109 46 not sampled not sampled
2006-2007 12/7/2006 3 museum 11400 1028 139 not sampled not sampled
2006-2007 12/12/2006 3 museum 11400 1258 200 not sampled not sampled
2006-2007 12/20/2006 3 museum-pedersen 11400 3924 312 not sampled not sampled
2006-2007 1/3/2007 3 museum 11400 3199 190 not sampled not sampled
2006-2007 1/10/2007 3 museum 11400 4317 658 not sampled not sampled
2007-2008 9/14/2007 1 museum-north loop 11400 0 4 not sampled not sampled
2007-2008 9/27/2007 1 miller butte 11400 0 3 not sampled not sampled
2007-2008 10/8/2007 1 museum 11400 100 150 not sampled not sampled
2007-2008 10/10/2007 1 museum 11400 200 0 not sampled not sampled
2007-2008 10/12/2007 1 museum 11400 405 0 not sampled not sampled
2007-2008 10/13/2007 1 museum 11400 396 0 not sampled not sampled
2007-2008 10/14/2007 1 museum 11400 100 0 not sampled not sampled
2007-2008 10/15/2007 1 museum 11400 213 0 not sampled not sampled
2007-2008 10/17/2007 1 museum 11400 229 0 not sampled not sampled
2007-2008 10/18/2007 1 museum 11400 465 1 not sampled not sampled
2007-2008 10/22/2007 1 museum 11400 1122 0 not sampled not sampled
2007-2008 10/23/2007 1 museum 11400 1028 0 not sampled not sampled
2007-2008 10/26/2007 1 museum 11400 2145 0 not sampled not sampled
2007-2008 10/29/2007 1 museum 11400 1538 0 not sampled not sampled
2007-2008 10/31/2007 1 museum 11400 952 4 not sampled not sampled
2007-2008 11/2/2007 1 museum 11400 1706 24 not sampled not sampled
2007-2008 11/5/2007 1 museum 11400 670 16 not sampled not sampled
2007-2008 11/7/2007 1 museum 11400 705 0 not sampled not sampled
2007-2008 11/9/2007 1 museum 11400 1188 22 not sampled not sampled
2007-2008 11/13/2007 1 museum 11400 550 37 not sampled not sampled
2007-2008 11/14/2007 1 SpringCk-Ben Goe 9700 1443 15 not sampled not sampled
2007-2008 11/15/2007 1 museum-miller 11400 2966 31 not sampled not sampled
2007-2008 11/19/2007 1 museum-miller 11400 1485 24 not sampled not sampled
2007-2008 11/20/2007 1 museum-miller 11400 462 26 not sampled not sampled



2007-2008 11/23/2007 1 museum-miller 11400 2432 20 not sampled not sampled
2007-2008 11/27/2007 1 museum-miller 11400 1623 234 not sampled not sampled
2007-2008 11/28/2007 1 museum-miller 11400 2831 112 not sampled not sampled
2007-2008 12/4/2007 3 museum-miller 11400 4204 204 not sampled not sampled
2007-2008 12/6/2007 3 museum-miller 11400 5483 600 not sampled not sampled
2007-2008 12/11/2007 3 museum-miller 11400 4369 236 not sampled not sampled
2007-2008 12/18/2007 3 museum 11400 2997 577 not sampled not sampled
2007-2008 12/26/2007 3 museum 11400 4591 1 not sampled not sampled
2007-2008 1/3/2008 3 museum-miller 11400 4638 46 not sampled not sampled
2007-2008 1/11/2008 3 museum-miller 11400 5056 130 not sampled not sampled
2008-2009 8/22/2008 1 museum-north loop 11400 0 510 not sampled not sampled
2008-2009 8/28/2008 1 museum-north loop 11400 0 758 not sampled not sampled
2008-2009 9/2/2008 1 museum-north loop 11400 0 0 not sampled not sampled
2008-2009 9/9/2008 1 museum-north loop 11400 0 0 not sampled not sampled
2008-2009 9/18/2008 1 museum-north loop 11400 0 0 not sampled not sampled
2008-2009 9/25/2008 1 museum-north loop 11400 0 0 not sampled not sampled
2008-2009 10/5/2008 1 museum 11400 0 0 not sampled not sampled
2008-2009 10/10/2008 1 museum 11400 9 1 not sampled not sampled
2008-2009 10/13/2008 1 museum 11400 30 0 not sampled not sampled
2008-2009 10/17/2008 1 museum 11400 272 0 not sampled not sampled
2008-2009 10/22/2008 1 museum 11400 29 0 not sampled not sampled
2008-2009 10/28/2008 1 museum 11400 167 0 not sampled not sampled
2008-2009 11/3/2008 1 museum 11400 25 0 not sampled not sampled
2008-2009 11/6/2008 1 museum 11400 350 4 not sampled not sampled
2008-2009 11/13/2008 1 museum 11400 855 1 not sampled not sampled
2008-2009 11/16/2008 1 museum 11400 681 0 not sampled not sampled
2008-2009 11/18/2008 1 museum 11400 744 0 not sampled not sampled
2008-2009 11/19/2008 1 museum 11400 580 0 not sampled not sampled
2008-2009 11/20/2008 1 museum 11400 595 0 not sampled not sampled
2008-2009 11/23/2008 1 museum 11400 294 0 not sampled not sampled
2008-2009 11/25/2008 1 museum 11400 671 0 not sampled not sampled
2008-2009 11/26/2008 1 museum 11400 949 0 not sampled not sampled
2008-2009 11/30/2008 1 museum 11400 1172 0 not sampled not sampled
2008-2009 12/4/2008 2 museum 11400 811 0 not sampled not sampled
2008-2009 12/7/2008 3 museum 11400 1088 0 not sampled not sampled
2008-2009 12/9/2008 3 museum-miller 11400 1921 0 not sampled not sampled
2008-2009 12/11/2008 3 museum-miller 11400 2032 0 not sampled not sampled



2008-2009 12/16/2008 3 museum-miller 11400 3829 0 not sampled not sampled
2008-2009 12/18/2008 3 museum-miller 11400 3567 0 not sampled not sampled
2008-2009 12/23/2008 3 museum-miller 11400 3042 0 not sampled not sampled
2008-2009 12/29/2008 3 museum-miller 11400 4823 94 not sampled not sampled
2008-2009 12/30/2008 3 museum-miller 11400 5000 238 not sampled not sampled
2008-2009 1/6/2009 3 museum-long 11400 5744 155 not sampled not sampled
2008-2009 1/8/2009 3 museum-miller 11400 3703 413 not sampled not sampled
2008-2009 1/13/2009 3 museum-long 11400 3613 600 not sampled not sampled
2008-2009 1/15/2009 3 museum-long 11400 3886 105 not sampled not sampled
2008-2009 1/18/2009 3 museum-miller 11400 4661 655 not sampled not sampled
2008-2009 1/20/2009 3 museum-miller 11400 5137 437 not sampled not sampled
2008-2009 1/22/2009 3 museum-miller 11400 5437 388 not sampled not sampled
2009-2010 8/31/2009 1 museum-north loop 11400 0 31 not sampled not sampled
2009-2010 9/2/2009 1 museum-north loop 11400 0 0 not sampled not sampled
2009-2010 9/7/2009 1 museum-north loop 11400 0 0 not sampled not sampled
2009-2010 9/9/2009 1 museum-north loop 11400 0 50 not sampled not sampled
2009-2010 9/23/2009 1 museum-north loop 11400 0 0 not sampled not sampled
2009-2010 9/29/2009 1 museum 11400 1 0 not sampled not sampled
2009-2010 10/4/2009 1 museum 11400 0 0 not sampled not sampled
2009-2010 10/6/2009 1 museum 11400 2 0 not sampled not sampled
2009-2010 10/8/2009 1 museum-north loop 11400 3 0 not sampled not sampled
2009-2010 10/10/2009 1 museum-miller 11400 2 0 not sampled not sampled
2009-2010 10/13/2009 1 museum-miller 11400 0 0 not sampled not sampled
2009-2010 10/15/2009 1 museum-miller 11400 0 0 not sampled not sampled
2009-2010 10/17/2009 1 museum-miller 11400 70 0 not sampled not sampled
2009-2010 10/18/2009 1 museum-miller 11400 0 0 not sampled not sampled
2009-2010 10/19/2009 1 museum 11400 0 0 not sampled not sampled
2009-2010 10/21/2009 1 museum-miller 11400 0 0 not sampled not sampled
2009-2010 10/23/2009 1 museum 11400 25 0 not sampled not sampled
2009-2010 10/25/2009 1 museum-miller 11400 199 0 not sampled not sampled
2009-2010 10/27/2009 1 museum-miller 11400 194 0 not sampled not sampled
2009-2010 10/28/2009 1 museum-miller 11400 120 0 not sampled not sampled
2009-2010 10/30/2009 1 museum-miller 11400 745 0 not sampled not sampled
2009-2010 11/1/2009 1 museum-miller 11400 300 0 not sampled not sampled
2009-2010 11/4/2009 1 museum 11400 412 0 not sampled not sampled
2009-2010 11/6/2009 1 museum-miller 11400 147 0 not sampled not sampled
2009-2010 11/9/2009 1 museum-miller 11400 52 0 not sampled not sampled



2009-2010 11/12/2009 1 museum-miller 11400 51 0 not sampled not sampled
2009-2010 11/14/2009 1 museum-miller 11400 50 0 not sampled not sampled
2009-2010 11/15/2009 1 museum-miller 11400 750 0 not sampled not sampled
2009-2010 11/17/2009 1 museum-miller 11400 175 0 not sampled not sampled
2009-2010 11/21/2009 1 museum-miller 11400 71 0 not sampled not sampled
2009-2010 11/23/2009 1 museum-miller 11400 200 65 not sampled not sampled
2009-2010 11/24/2009 1 museum-miller 11400 255 0 not sampled not sampled
2009-2010 11/28/2009 1 museum-miller 11400 234 0 not sampled not sampled
2009-2010 12/1/2009 2 museum-miller 11400 254 0 not sampled not sampled
2009-2010 12/2/2009 2 museum-miller 11400 281 0 not sampled not sampled
2009-2010 12/3/2009 2 museum-miller 11400 204 0 not sampled not sampled
2009-2010 12/7/2009 2 museum-miller 11400 15 0 not sampled not sampled
2009-2010 12/8/2009 2 museum-miller 11400 18 0 not sampled not sampled
2009-2010 12/10/2009 2 museum-miller 11400 70 0 not sampled not sampled
2009-2010 12/11/2009 2 museum-miller 11400 111 0 not sampled not sampled
2009-2010 12/15/2009 3 museum-miller 11400 18 0 not sampled not sampled
2009-2010 12/18/2009 3 museum-miller 11400 940 0 not sampled not sampled
2009-2010 12/22/2009 3 museum-miller 11400 2345 0 not sampled not sampled
2009-2010 12/26/2009 3 museum-miller 11400 3203 0 not sampled not sampled
2009-2010 12/29/2009 3 museum-miller 11400 3595 0 not sampled not sampled
2009-2010 1/5/2010 3 Museum-Long 11400 2346 0 not sampled not sampled
2009-2010 1/12/2010 3 Museum-Long 11400 3926 110 not sampled not sampled
2009-2010 1/19/2010 3 Museum-Long 11400 3199 390 not sampled not sampled
2009-2010 1/27/2010 3 Museum-Long 11400 2665 354 not sampled not sampled
2009-2010 2/2/2010 3 Museum-Long 11400 3242 218 not sampled not sampled
2009-2010 2/3/2010 3 Museum-Long 11400 2896 14 not sampled not sampled
2009-2010 2/8/2010 3 museum-miller 11400 3183 441 not sampled not sampled
2009-2010 2/9/2010 3 museum-miller 11400 3560 200 not sampled not sampled
2009-2010 3/31/2010 5 museum-miller 11400 6213 608 not sampled not sampled
2009-2010 4/13/2010 5 museum-miller 11400 3061 319 not sampled not sampled
2009-2010 4/16/2010 5 museum-miller 11400 2741 435 not sampled not sampled
2009-2010 4/20/2010 5 museum-miller 11400 2185 600 not sampled not sampled
2009-2010 4/27/2010 5 museum-miller 11400 725 39 not sampled not sampled
2009-2010 4/30/2010 5 museum-miller 11400 3184 521 not sampled not sampled
2009-2010 5/5/2010 5 museum-north loop 11400 3538 196 not sampled not sampled
2009-2010 5/7/2010 5 museum-miller 11400 3257 206 not sampled not sampled
2009-2010 5/11/2010 5 museum-miller 11400 5 0 not sampled not sampled



2009-2010 5/26/2010 5 Miller-north gap 11400 200 170 not sampled not sampled
2010-2011 7/29/2010 1 North Gap 11400 0 104 not sampled not sampled
2010-2011 7/30/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/2/2010 1 North Gap 11400 0 180 not sampled not sampled
2010-2011 8/3/2010 1 North Gap 11400 0 454 not sampled not sampled
2010-2011 8/4/2010 1 North Gap 11400 0 290 not sampled not sampled
2010-2011 8/6/2010 1 North Gap 11400 0 1 not sampled not sampled
2010-2011 8/9/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/10/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/11/2010 1 North Gap 11400 0 383 not sampled not sampled
2010-2011 8/12/2010 1 North Gap 11400 0 4 not sampled not sampled
2010-2011 8/13/2010 1 North Gap 11400 0 40 not sampled not sampled
2010-2011 8/16/2010 1 North Gap 11400 0 176 not sampled not sampled
2010-2011 8/17/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/18/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/19/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/20/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 8/22/2010 1 North Gap 11400 0 335 not sampled not sampled
2010-2011 8/23/2010 1 North Gap 11400 0 198 not sampled not sampled
2010-2011 8/26/2010 1 North Gap 11400 0 50 not sampled not sampled
2010-2011 8/29/2010 1 North Gap 11400 0 260 not sampled not sampled
2010-2011 8/30/2010 1 North Gap 11400 0 250 not sampled not sampled
2010-2011 9/1/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/3/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/7/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/13/2010 1 North Gap 11400 0 250 not sampled not sampled
2010-2011 9/17/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/21/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/28/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 9/29/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 10/4/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 10/6/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 10/8/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 10/13/2010 1 North Gap 11400 0 0 not sampled not sampled
2010-2011 10/14/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 10/19/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 10/20/2010 1 North Gap 11400 0 0 not sampled not sampled



2010-2011 10/21/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 10/27/2010 1 museum-miller 11400 431 0 not sampled not sampled
2010-2011 10/28/2010 1 museum-miller 11400 736 55 not sampled not sampled
2010-2011 10/29/2010 1 museum-miller 11400 77 61 not sampled not sampled
2010-2011 11/3/2010 1 Miller Butte 11400 450 0 not sampled not sampled
2010-2011 11/4/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 11/5/2010 1 museum-miller 11400 158 0 not sampled not sampled
2010-2011 11/9/2010 1 museum-miller 11400 0 0 not sampled not sampled
2010-2011 11/10/2010 1 museum-miller 11400 60 0 not sampled not sampled
2010-2011 11/12/2010 1 museum-miller 11400 20 0 not sampled not sampled
2010-2011 11/15/2010 1 museum-miller 11400 5 50 not sampled not sampled
2010-2011 11/17/2010 1 museum-miller 11400 1620 0 not sampled not sampled
2010-2011 11/18/2010 1 museum-miller 11400 261 0 not sampled not sampled
2010-2011 11/23/2010 1 museum-miller 11400 841 0 not sampled not sampled
2010-2011 11/24/2010 1 museum-miller 11400 2574 0 not sampled not sampled
2010-2011 11/30/2010 1 museum-miller 11400 3024 0 not sampled not sampled
2010-2011 12/1/2010 2 museum-miller 11400 2388 32 not sampled not sampled
2010-2011 12/2/2010 2 museum-miller 11400 3138 396 not sampled not sampled
2010-2011 12/10/2010 2 museum-miller 11400 2206 400 not sampled not sampled
2010-2011 12/14/2010 3 museum-miller 11400 3365 642 not sampled not sampled
2010-2011 12/16/2010 3 museum-miller 11400 4130 619 not sampled not sampled
2010-2011 12/21/2010 3 museum-miller 11400 6320 627 not sampled not sampled
2010-2011 12/30/2010 3 museum-miller 11400 5897 607 not sampled not sampled
2010-2011 4/20/2011 5 Museum  11400 5809 499 not sampled not sampled
2010-2011 4/26/2011 5 New Shop 11400 4697 82 not sampled not sampled
2010-2011 5/3/2011 5 New Shop 11400 6128 307 not sampled not sampled
2010-2011 5/11/2011 5 New Shop 11400 5450 177 not sampled not sampled
2010-2011 5/16/2011 5 Museum and North Gap 11400 2180 380 not sampled not sampled
2010-2011 5/18/2011 5 museum-miller 11400 662 3 not sampled not sampled
2010-2011 5/19/2011 5 North Gap 11400 550 0 not sampled not sampled
2010-2011 5/23/2011 5 Museum and North Gap 11400 100 4 not sampled not sampled
2011-2012 7/26/2011 1 North Gap 11400 0 4 not sampled not sampled
2011-2012 7/27/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 7/28/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 7/29/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/1/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/3/2011 1 North Gap 11400 0 0 not sampled not sampled



2011-2012 8/4/2011 1 North Gap 11400 0 160 not sampled not sampled
2011-2012 8/5/2011 1 North Gap 11400 0 140 not sampled not sampled
2011-2012 8/6/2011 1 North Gap 11400 0 550 not sampled not sampled
2011-2012 8/7/2011 1 North Gap 11400 0 550 not sampled not sampled
2011-2012 8/8/2011 1 North Gap 11400 0 224 not sampled not sampled
2011-2012 8/9/2011 1 Miller/North Gap 11400 0 359 not sampled not sampled
2011-2012 8/10/2011 1 North Gap 11400 0 495 not sampled not sampled
2011-2012 8/11/2011 1 North Gap 11400 0 500 not sampled not sampled
2011-2012 8/13/2011 1 North Gap 11400 0 75 not sampled not sampled
2011-2012 8/14/2011 1 North Gap 11400 0 163 not sampled not sampled
2011-2012 8/15/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/16/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/17/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/18/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/20/2011 1 North Gap 11400 0 18 not sampled not sampled
2011-2012 8/21/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/22/2011 1 North Gap 11400 0 157 not sampled not sampled
2011-2012 8/23/2011 1 North Gap 11400 0 194 not sampled not sampled
2011-2012 8/24/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/25/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/27/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/28/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/29/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 8/31/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/1/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/2/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/3/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/4/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/5/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/8/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/10/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/11/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/12/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/13/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/14/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/15/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/17/2011 1 North Gap 11400 0 0 not sampled not sampled



2011-2012 9/18/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/19/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/20/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/21/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/22/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/23/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/27/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/28/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 9/29/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/1/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/3/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/4/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/5/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/7/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/9/2011 1 museum-miller 11400 1 0 not sampled not sampled
2011-2012 10/11/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/12/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/13/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/14/2011 1 North Gap 11400 0 0 not sampled not sampled
2011-2012 10/18/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 10/21/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 10/24/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 10/26/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 10/28/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 10/31/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/1/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/2/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/3/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/6/2009 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/9/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/14/2011 1 museum-miller 11400 19 0 not sampled not sampled
2011-2012 11/15/2011 1 museum-miller 11400 5 0 not sampled not sampled
2011-2012 11/17/2011 1 museum-miller 11400 0 0 not sampled not sampled
2011-2012 11/19/2011 1 museum-miller 11400 234 0 not sampled not sampled
2011-2012 11/22/2011 1 museum-miller 11400 484 179 not sampled not sampled
2011-2012 11/26/2011 1 museum-miller 11400 720 0 not sampled not sampled
2011-2012 11/29/2011 1 museum-miller 11400 947 0 not sampled not sampled



2011-2012 12/1/2011 2 museum-miller 11400 781 0 not sampled not sampled
2011-2012 12/5/2011 2 museum-miller 11400 1683 0 not sampled not sampled
2011-2012 12/8/2011 2 museum-miller 11400 1933 0 not sampled not sampled
2011-2012 12/13/2011 3 museum-miller 11400 1917 0 not sampled not sampled
2011-2012 12/16/2011 3 museum-miller 11400 3181 0 not sampled not sampled
2011-2012 12/23/2011 3 miller butte 11400 2646 0 not sampled not sampled
2011-2012 12/29/2011 3 museum-miller 11400 3363 0 not sampled not sampled
2011-2012 12/31/2011 3 New Shop 11400 3400 100 not sampled not sampled
2011-2012 1/3/2012 3 museum-miller 11400 4082 204 not sampled not sampled
2011-2012 1/11/2012 3 museum-long 11400 4628 97 not sampled not sampled
2011-2012 1/22/2012 3 museum-miller 11400 5735 203 not sampled not sampled
2011-2012 1/29/2012 3 museum-miller 11400 6027 594 not sampled not sampled
2011-2012 4/1/2012 5 museum-long 11400 3637 550 not sampled not sampled
2011-2012 4/8/2012 5 museum-miller 11400 5670 486 not sampled not sampled
2011-2012 4/11/2012 5 North Gap 11400 3422 462 not sampled not sampled
2011-2012 4/19/2012 5 museum-miller 11400 46 497 not sampled not sampled
2011-2012 4/22/2012 5 museum-miller 11400 15 20 not sampled not sampled
2011-2012 4/29/2012 5 museum-miller 11400 15 5 not sampled not sampled
2011-2012 5/3/2012 5 North Gap 11400 5 0 not sampled not sampled
2012-2013 7/2/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/7/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/8/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/10/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/12/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/13/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/14/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/17/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/18/2012 1 North Gap 11400 0 1 not sampled not sampled
2012-2013 7/21/2012 1 North Gap 11400 0 6 not sampled not sampled
2012-2013 7/22/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/24/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 7/26/2012 1 North Gap 11400 0 5 not sampled not sampled
2012-2013 7/28/2012 1 North Gap 11400 0 130 not sampled not sampled
2012-2013 7/29/2012 1 North Gap 11400 0 83 not sampled not sampled
2012-2013 8/2/2012 1 North Gap 11400 0 332 not sampled not sampled
2012-2013 8/3/2012 1 North Gap 11400 0 710 not sampled not sampled
2012-2013 8/6/2012 1 North Gap 11400 0 729 not sampled not sampled



2012-2013 8/9/2012 1 North Gap 11400 0 753 not sampled not sampled
2012-2013 8/11/2012 1 North Gap 11400 0 700 not sampled not sampled
2012-2013 8/12/2012 1 North Gap 11400 0 700 not sampled not sampled
2012-2013 8/14/2012 1 North Gap 11400 0 625 not sampled not sampled
2012-2013 8/15/2012 1 Miller Butte 11400 0 24 not sampled not sampled
2012-2013 8/16/2012 1 North Gap 11400 0 18 not sampled not sampled
2012-2013 8/17/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/18/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/19/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/20/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/21/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/23/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/24/2012 1 N. Gap and Upper Flat Creek 11400 0 25 not sampled not sampled
2012-2013 8/25/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/27/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 8/28/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 8/30/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/1/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/2/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/4/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/6/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/8/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/9/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/10/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/11/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/12/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/15/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/16/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/21/2012 1 North Gap 11400 0 0 not sampled not sampled
2012-2013 9/22/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/23/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/24/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 9/27/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 10/1/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 10/4/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 10/5/2012 1 museum-north loop 11400 0 0 not sampled not sampled
2012-2013 10/9/2012 1 museum-miller 11400 1 0 not sampled not sampled



2012-2013 10/11/2012 1 museum-north loop 11400 0 0 not sampled not sampled
2012-2013 10/15/2012 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2012-2013 10/18/2012 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 10/22/2012 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 10/24/2012 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 10/29/1930 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 10/30/2012 1 museum-miller 11400 80 0 not sampled not sampled
2012-2013 11/2/2012 1 museum-refroad-northgap 11400 1 0 not sampled not sampled
2012-2013 11/6/2012 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 11/9/2012 1 museum-refroad-northgap 11400 1 0 not sampled not sampled
2012-2013 11/14/2012 1 museum-miller 11400 1 0 not sampled not sampled
2012-2013 11/17/2012 1 museum-miller 11400 17 0 not sampled not sampled
2012-2013 11/21/2012 1 museum-miller 11400 78 0 not sampled not sampled
2012-2013 11/26/2012 1 museum-miller 11400 0 0 not sampled not sampled
2012-2013 11/30/2012 1 museum-miller 11400 628 0 not sampled not sampled
2012-2013 12/4/2012 2 museum-miller 11400 995 0 not sampled not sampled
2012-2013 12/7/2012 2 museum-miller 11400 0 0 not sampled not sampled
2012-2013 12/10/2012 2 museum-miller-mcbride ridge 11400 255 0 not sampled not sampled
2012-2013 12/14/2012 2 museum-miller 11400 203 0 not sampled not sampled
2012-2013 12/19/2012 3 museum-miller 11400 3505 0 not sampled not sampled
2012-2013 12/27/2012 3 museum-miller-mcbride ridge 11400 3664 0 not sampled not sampled
2012-2013 1/3/2013 3 museum-miller 11400 4231 0 not sampled not sampled
2012-2013 1/11/2012 3 Note visibility poor. McBride not sur            8800 3785 600 not sampled not sampled
2012-2013 1/18/2013 3 Spring Creek, Botcher, Museum, M                    11400 4953 580 not sampled not sampled
2012-2013 1/25/2013 3 Spring Creek, Botcher, Museum, M                    11400 3731 694 not sampled not sampled
2012-2013 1/31/2013 4 Spring Creek, Botcher, Museum, M                    11400 3166 455 not sampled not sampled
2012-2013 2/7/2013 4 Spring Creek, Botcher, Museum, M        11400 5212 432 not sampled not sampled
2013-2014 7/1/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 7/7/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 7/11/2013 1 N. Gap and Upper Flat Creek 11400 0 225 not sampled not sampled
2013-2014 7/12/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 7/16/2013 1 N. Gap and Upper Flat Creek 11400 0 250 not sampled not sampled
2013-2014 7/17/2013 1 N. Gap and Upper Flat Creek 11400 0 7 not sampled not sampled
2013-2014 7/19/2013 1 N. Gap and Upper Flat Creek 11400 0 126 not sampled not sampled
2013-2014 7/23/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 7/24/2013 1 N. Gap and Upper Flat Creek 11400 0 51 not sampled not sampled
2013-2014 7/26/2013 1 museum-north loop 11400 0 0 not sampled not sampled



2013-2014 7/31/2013 1 N. Gap and Upper Flat Creek 11400 0 50 not sampled not sampled
2013-2014 8/1/2013 1 N. Gap and Upper Flat Creek 11400 0 245 not sampled not sampled
2013-2014 8/2/2013 1 N. Gap and Upper Flat Creek 11400 0 1 not sampled not sampled
2013-2014 8/5/2013 1 ben goe 3200 0 575 not sampled not sampled
2013-2014 8/6/2013 1 N. Gap and Upper Flat Creek 11400 0 3 not sampled not sampled
2013-2014 8/8/2013 1 N. Gap and Upper Flat Creek 11400 0 275 not sampled not sampled
2013-2014 8/13/2013 1 N. Gap and Upper Flat Creek 11400 0 83 not sampled not sampled
2013-2014 8/16/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 8/20/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 8/21/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 8/22/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 8/23/2013 1 N. Gap and Upper Flat Creek 11400 0 100 not sampled not sampled
2013-2014 8/24/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 8/27/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/3/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/5/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/10/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/11/2013 1 N. Gap and Upper Flat Creek 11400 0 270 not sampled not sampled
2013-2014 9/12/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/14/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/16/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/17/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/18/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 9/26/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/3/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/6/2013 1 N. Gap and Upper Flat Creek 11400 0 1 not sampled not sampled
2013-2014 10/8/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/11/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/14/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/17/2013 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2013-2014 10/23/2013 1 South NER photo based ob areas 11400 0 0 not sampled not sampled
2013-2014 10/30/2013 1 South NER photo based ob areas 11400 0 0 not sampled not sampled
2013-2014 10/31/2013 1 refuge road only 500 120 0 not sampled not sampled
2013-2014 11/2/2013 1 South NER photo based ob areas 11400 0 0 not sampled not sampled
2013-2014 11/5/2013 1 South NER photo based ob areas 11400 0 0 not sampled not sampled
2013-2014 11/9/2013 1 South NER photo based ob areas 11400 75 0 not sampled not sampled
2013-2014 11/14/2013 1 South NER photo based ob areas 11400 0 0 not sampled not sampled



2013-2014 11/18/2013 1 South NER photo based ob areas 11400 8 0 not sampled not sampled
2013-2014 11/23/2013 1 South NER photo based ob areas 11400 281 0 not sampled not sampled
2013-2014 11/26/2013 1 South NER photo based ob areas 11400 412 0 not sampled not sampled
2013-2014 12/1/2013 2 museum 11400 120 0 not sampled not sampled
2013-2014 12/3/2013 2 South NER photo based ob areas 11400 344 0 not sampled not sampled
2013-2014 12/11/2013 2 South NER photo based ob areas 11400 1235 0 not sampled not sampled
2013-2014 12/18/2013 3 South NER photo based ob areas 11400 1361 154 not sampled not sampled
2013-2014 12/28/2013 3 South NER photo based ob areas 11400 4860 0 not sampled not sampled
2013-2014 1/4/2014 3 South NER photo based ob areas 11400 5698 0 not sampled not sampled
2013-2014 1/10/2014 3 South NER photo based ob areas 11400 6196 0 not sampled not sampled
2013-2014 1/24/2014 3 South NER photo based ob areas 11400 5091 220 not sampled not sampled
2013-2014 1/31/2014 3 South NER photo based ob areas 11400 5846 584 not sampled not sampled
2013-2014 2/18/2014 4 South NER photo based ob areas 11400 5646 604 not sampled not sampled
2013-2014 2/19/2014 4 class count 5000 8596 790 not sampled not sampled
2013-2014 3/25/2014 4 South NER photo based ob areas 11400 6753 206 not sampled not sampled
2013-2014 4/3/2014 5 South NER photo based ob areas 11400 6328 642 not sampled not sampled
2013-2014 4/8/2014 5 museum 11400 6850 496 not sampled not sampled
2013-2014 4/14/2014 5 South NER photo based ob areas 11400 3850 432 not sampled not sampled
2013-2014 4/19/2014 5 South NER photo based ob areas 11400 5004 590 not sampled not sampled
2013-2014 4/21/2014 5 South NER photo based ob areas 11400 1438 552 not sampled not sampled
2013-2014 4/29/2014 5 South NER photo based ob areas 11400 1249 143 not sampled not sampled
2013-2014 5/1/2014 5 South NER photo based ob areas 11400 380 99 not sampled not sampled
2013-2014 5/4/2014 5 South NER photo based ob areas 11400 0 115 not sampled not sampled
2013-2014 5/12/2014 5 South NER photo based ob areas 11400 0 0 not sampled not sampled
2013-2014 5/14/2014 5 South NER photo based ob areas 11400 0 80 not sampled not sampled
2014-2015 7/21/2014 1 N. Gap and Upper Flat Creek 11400 0 205 not sampled not sampled
2014-2015 7/28/2014 1 N. Gap and Upper Flat Creek 11400 0 175 not sampled not sampled
2014-2015 8/6/2014 1 N. Gap and Upper Flat Creek 11400 0 40 not sampled not sampled
2014-2015 8/7/2014 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2014-2015 8/11/2014 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2014-2015 8/12/2014 1 N. Gap and Upper Flat Creek 11400 0 72 not sampled not sampled
2014-2015 8/13/2014 1 N. Gap and Upper Flat Creek 11400 0 280 not sampled not sampled
2014-2015 8/14/2014 1 N. Gap and Upper Flat Creek 11400 0 185 not sampled not sampled
2014-2015 8/19/2014 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2014-2015 8/20/2014 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2014-2015 8/21/2014 1 N. Gap and Upper Flat Creek 11400 0 0 not sampled not sampled
2014-2015 8/26/2014 1 Standard South End 11400 0 0 not sampled not sampled



2014-2015 8/27/2014 1 Standard South End 11400 0 0 0 0
2014-2015 8/28/2014 1 Standard South End 11400 0 0 70 0
2014-2015 9/2/2014 1 Standard South End 11400 0 0 92 0
2014-2015 9/3/2014 1 Standard South End 11400 0 0 50 0
2014-2015 9/12/2014 1 Standard South End 11400 0 0 71 0
2014-2015 9/15/2014 1 Standard South End 11400 0 0 not sampled 0
2014-2015 9/17/2014 1 Standard South End 11400 0 0 31 0
2014-2015 9/23/2014 1 Standard South End 11400 0 0 75 0
2014-2015 9/24/2014 1 Standard South End 11400 0 0 55 0
2014-2015 9/29/2014 1 standard South End 11400 0 0 27 0
2014-2015 9/30/2014 1 Standard South End 11400 0 0 48 0
2014-2015 10/2/2014 1 Standard South End 11400 0 0 45 15
2014-2015 10/7/2014 1 Standard South End 11400 0 0 43 0
2014-2015 10/16/2014 1 Standard South End 11400 0 0 55 0
2014-2015 10/21/2014 1 Standard South End 11400 0 0 31 0
2014-2015 10/22/2014 1 Standard South End 11400 0 0 39 0
2014-2015 10/23/2014 1 Standard South End 11400 0 0 66 0
2014-2015 10/28/2014 1 Standard South End 11400 0 0 74 0
2014-2015 10/30/2014 1 Standard South End 11400 0 0 59 0
2014-2015 11/3/2014 1 Standard South End 11400 0 0 33 0
2014-2015 11/6/2014 1 Standard South End 11400 0 0 43 3
2014-2015 11/13/2014 1 Standard South End 11400 250 0 11 12
2014-2015 11/16/2014 1 Standard South End 11400 875 0 25 0
2014-2015 11/19/2014 1 Standard South End 11400 1908 0 22 9
2014-2015 11/23/2014 1 Standard South End 11400 1837 0 35 59
2014-2015 11/30/2014 1 Standard South End 11400 3100 2 55 47
2014-2015 12/7/2014 2 Standard South End 11400 3529 4 50 45
2014-2015 12/8/2014 2 Standard South End 11400 2855 4 57 50
2014-2015 12/12/2014 2 Standard South End 11400 2558 0 55 10
2014-2015 12/17/2014 3 Standard South End 11400 3349 1 55 62
2014-2015 12/22/2014 3 Standard South End 11400 4840 95 0 11
2014-2015 12/28/2014 3 Standard South End 11400 5060 537 0 41
2014-2015 12/29/2014 3 Standard South End 11400 4650 482 0 45
2014-2015 1/8/2015 3 Standard South End 11400 3736 373 62 31
2014-2015 1/9/2015 3 Standard South End 11400 5098 300 55 36
2014-2015 1/14/2015 3 Standard South End 11400 6040 592 53 65
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not sampled not sampled
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not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Bison hazing concurrent, Elk hazing evening of 12/4 and early morning 12/7
not sampled not sampled
not sampled not sampled Large group of elk just off refuge east of vandeveer
not sampled not sampled
not sampled not sampled
not sampled not sampled 602 might be adjacent to refuge as of 1/10/07
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
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not sampled not sampled
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not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled ~20 bison killed on first day of hunt 9/1/08 on refuge. The rest of bison fled to GTNP across the GV river
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Counting 900 series elk as likely to winter on NER, but actually unknown
not sampled not sampled
not sampled not sampled 2 elk killed Nowlin/south unit earlier in day disturbed 100-200 elk out of south unit prior to count
not sampled not sampled
not sampled not sampled South unit hunter disturbance moved ~200 elk onto HA 80. I observed at least 1 elk killed by hunter in Area 80 on grassy slope   
not sampled not sampled South unit hunters moved at least 200 elk to area 80 previous days
not sampled not sampled 9 out of 11 were newly arrived collars between 11/6/08 anf 11/13/08
not sampled not sampled 4 out of 7 were newly arrived collars between 11/13 and 11/16/08
not sampled not sampled
not sampled not sampled
not sampled not sampled after count ~450 elk pushed from south hunt area east to hunt area 80
not sampled not sampled At least 1 elk killed in south unit prior to count with some disturbance into Area 80
not sampled not sampled
not sampled not sampled
not sampled not sampled 580 elk in open area south unit at 15:00, unmolested
not sampled not sampled GPS download elk#634 suggests many of the se radio collars in area 80 on slopes east of refuge
not sampled not sampled
not sampled not sampled
not sampled not sampled



not sampled not sampled
not sampled not sampled unexpected elk#240 arrival changes sample sizes
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled unexpected elk#762 arrival changes sample size
not sampled not sampled unexpected arrival #766 changes sample size, at  least 1300 counted on adjacent forest service slopes to east, many more lik
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled First day of bison hunt 9/1 31 had already moved north perhaps because of pre-dawn activity by bison hunters
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled 1 scabie bull
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled 700 of these moved to area 80 by 11:00. Although percent of collars on and adjacent to NER similar to 10/27, they are all diffe                              
not sampled not sampled
not sampled not sampled
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled



not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Low elk numbers suggests some of these collars immediately east of NER on forest
not sampled not sampled Approximately 2000 elk were observed on Kelly Hayfields in Grand Teton National Park. Bison have been at Chambers center   
not sampled not sampled There were 390 bison at McBride the next day (1/20/2010), and since McBride, Long Hollow, upper flat creek and the Kelly hay                    
not sampled not sampled At least another 500 on forest east of chambers. North end NER and forest certainly undercounted
not sampled not sampled
not sampled not sampled
not sampled not sampled Based on photo count by Kurt Johnson, and concurrent ground count by eric cole. 85% of elk counted using photo method  
not sampled not sampled Still missing Gros Ventre elk 512 and 514. Seems unlikely that they will show up this year
not sampled not sampled Last Day of Feeding was 3/24/10, unexpected TW elk #717 and #752 arrived
not sampled not sampled minumum elk estimate for count. #753 killed by wolves, 
not sampled not sampled
not sampled not sampled Note ~600 bison were hazed off NER today using 4-wheelers prior to count
not sampled not sampled
not sampled not sampled Cold wintery weather possibly caused return of bison and elk to NER
not sampled not sampled Note ~450 bison were hazed off NER on 5/3/10
not sampled not sampled Record below average temps in late April early may
not sampled not sampled Bison and elk hazing past 2 days along with strong north wind facilitated movement of elk off refuge to north.



not sampled not sampled Bison were hazed of NER today. Unusual that so many elk and bison returned so late in the spring.
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Note bison hazed off refuge 8/5/10
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Note bison hazed off refuge 8/12/10
not sampled not sampled
not sampled not sampled
not sampled not sampled Note bison hazed off refuge 8/17/10
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Note bison hazed off refuge 8/23/10 soon after this count was made
not sampled not sampled
not sampled not sampled
not sampled not sampled Note bison hazed off refuge 8/30/10 soon after this count was made
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Bison season starts 9/18/10
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Elk hunt starts tomorrow and bison hunt resumes after 1 week closure
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled 1 cow and 1 bull bison harvested in Pedersen area. Remaining ~30 bison crossed back into GTNP across the GV River.



not sampled not sampled
not sampled not sampled Likely ~100 bison on north end in Pedersen according to reports, but this area was not surveyed
not sampled not sampled
not sampled not sampled ~700 elk disturbed by south unit hunters over north gap just prior to count
not sampled not sampled
not sampled not sampled sample size reduced due to 800 series collar drop off and elk #644 death
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled LE reported ~50 bison on McBride ridge, but not visible from museum
not sampled not sampled 1600 elk in open south unit hunt area from 8:00-11:00
not sampled not sampled 1,000 to 2,000 elk were disturbed out of Nowlin by hunter across Ben Goe and into area 80 prior to count.
not sampled not sampled
not sampled not sampled Several 100 elk likely in area 80 near Flat creek, but not observed
not sampled not sampled ~1500 of these within open south unit hunt area, but under no hunting presure
not sampled not sampled
not sampled not sampled
not sampled not sampled Percentages seem high based on on count? Kelsey telemetry interpreting bounce as south NER or 80, but actually HA 78 or s  
not sampled not sampled Elk hunt last day was 12/12/10, bison hunt continues. 700-800 elk observed in Hunt area 80 from Curtis Canyon to Flat Creek.
not sampled not sampled Kelsey Griffin counted and telemetry.  Also ~2000 elk on forest east of Chambers= ~6000 total elk in vicinity. High count for ye
not sampled not sampled
not sampled not sampled
not sampled not sampled Telemetry data collected at National Wildlife Art Museum, Gros Ventre Road, and Zenith Bridge.  Additionally, an elk count wa             
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled No hazing has been conducted to date because forest closure remained in effect until 4/16/11 due to late winter conditions.  La               
not sampled not sampled Note: Hazed 400 elk and 450 bison off south end of NER on 5/17/11
not sampled not sampled Note count and telemetry followed hazing ~550 elk from HQ and Nowlin to Gros Ventre River early in morning
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled



not sampled not sampled no hazing of bison given that bison hunt begins on 8/15/11
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Bison hunting began today with 19 killed, ~200 bison left refuge prior to count
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled bison hunt closed period
not sampled not sampled bison hunt closed period
not sampled not sampled bison hunt closed period, bison appear to have left without any human disturbance
not sampled not sampled bison hunt closed period
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled hunt (bison) open
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled



not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled last day before elk hunt opens
not sampled not sampled single bull elk in Ben Goe Management unit moved south onto forest service hunt area 80
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled small elk cow calf group reported on forsest boundary earlier in day but not detected during survey
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled A group of approx 200 elk was observed early in am in south unit, but they had already moved to HA 80 prior to my observatio               
not sampled not sampled all bull elk
not sampled not sampled 20 elk had been observed in Nowlin earlier in am bu not observed during count
not sampled not sampled Likely at least 500 elk in vicinity with some on forest service east of refuge
not sampled not sampled
not sampled not sampled
not sampled not sampled



not sampled not sampled
not sampled not sampled
not sampled not sampled bison were on refuge earlier in am, but subsequently moved east of NER onto forest and were not counted
not sampled not sampled
not sampled not sampled
not sampled not sampled used snow cat to access miller butte observation points. Concurrently tested photographic count methods with david clarke
not sampled not sampled
not sampled not sampled
not sampled not sampled Yellowstone 906 using NER despite wintering near Dubois last year
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Buff valley elk 705 and 708 unexpected arrival, poor elk count 
not sampled not sampled Elk counting conditions excellent
not sampled not sampled Count by Eric Cole, telemetry by Mike Nordell. Some elk observed moving off refuge Pedersen/north of Hatchery
not sampled not sampled
not sampled not sampled Mass elk and bison exodus ocurred 1-2 days prior. No hazing was conducted but temps were in the 70's and I suspenct leavin    
not sampled not sampled elk#364 is only collared elk remaining.  
not sampled not sampled all elk and bison gone from south NER without any hazing this year
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Bison group at Pedersen. Disturbed across river by weed sprayer activity without any active hazing
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Pedersen bison; 3 cows, 3 calves, 2 bulls
not sampled not sampled bison unclassified, moving south towards Peterson area
not sampled not sampled Jim Crabb observer
not sampled not sampled Jim Crabb observer
not sampled not sampled Eric Cole observer
not sampled not sampled Bison categorized as "North" are in GV hills just north of McBride with high potential to come south
not sampled not sampled



not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled Last day prior to bison hunt
not sampled not sampled First day of bison hunt.  1 group of 24 bison still milling around as of 8:30 am despite hunter and retrieval activity
not sampled not sampled Bison hunting open, but no hunters observed.
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Closed bison hunting period 8/20/12-8/24/12
not sampled not sampled Closed bison hunting period 8/20/12-8/24/12
not sampled not sampled Closed bison hunting period 8/20/12-8/24/12
not sampled not sampled Closed bison hunting period 8/20/12-8/24/12
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled Bison hunting open
not sampled not sampled closed bison hunting period 9/3/12-9/7/12
not sampled not sampled closed bison hunting period 9/3/12-9/7/13
not sampled not sampled Bison hunting now open until end of season
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled single branch antlered bull bedded near Flat Creek south of sleigh shack



not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled no telemetry detections on 10/30/12 despite 80 elk observed
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled only 1 scabie bull observed moving on NW base of Miller Butte
not sampled not sampled approx half of these mature bulls segregated
not sampled not sampled about half of these remained in safe zone northwest of HQ, but half moved to area 80 by 9:15 am
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled all detected collared elk in HA 80
not sampled not sampled 12/9/12 ~2500 elk on south end , but not part of official survey. Unexpected arrival of elk 704
not sampled not sampled ~25 bison reported on north end but none observed during survey
not sampled not sampled as expected elk moved to refueg post hunt
not sampled not sampled unexpected arrival of elk#702 and #705
not sampled not sampled 30-50 bison harvested this week, but they have been getting pushed back into GTNP quickly and not observed during surveys                 
not sampled not sampled definitely more elk and bison at McBride, but not counted.
not sampled not sampled many elk in Mcbride and gros ventre hills but mcbride outside of survey area to prevent disturbance
not sampled not sampled confrimed death of 673 and unexpected arrival of 538
not sampled not sampled mcbride areas excluded from survey but there were definitely large numbers of elk and bison theere
not sampled not sampled unexpected arrival of YNP elk 706. Count based on photos but part of Mcbride not visible
not sampled not sampled
not sampled not sampled
not sampled not sampled first major bison movement of season, ~ 50 north gap and 100 Peterson. Hazed off NER later that day
not sampled not sampled bison left ner on their own
not sampled not sampled hazed off NER the next day
not sampled not sampled
not sampled not sampled approxiamtely 350 bison subsequently hazed off Ner from McBride area on 7/23/13
not sampled not sampled
not sampled not sampled
not sampled not sampled 50-100 bison in McBirde area yesterday appear to have left NER without hazing



not sampled not sampled
not sampled not sampled
not sampled not sampled approx 400 bison hazed off Ner early in am. 1 bull with swollen right hindquarter left behind
not sampled not sampled at least 300 bison had returned to NER by Saturday 8/3
not sampled not sampled bison hazed the day before
not sampled not sampled
not sampled not sampled
not sampled not sampled bison hunt started on 8/15, 8 killed and ~80 fled back to GTNP
not sampled not sampled note although 0 bison on NER they are just across the river in the park off the kelly road
not sampled not sampled bison hunt open, no hunters observed
not sampled not sampled note there were 400 bison, 2 harvested near Peterson earlier in the day, but these remaining moved slowly back to GTNP
not sampled not sampled bison near flat creek/marsh intersection at Peterson. 2 bison hunters just south of north gap
not sampled not sampled first day of bison season wekly closure
not sampled not sampled bison hunting closed
not sampled not sampled bison hunting open as of August 31
not sampled not sampled bison hunting open as of August 31
not sampled not sampled bison hunting closed as of September 7
not sampled not sampled bison hunting closed as of September 7
not sampled not sampled bison hunting closed as of September 7, bison left NER without any disturbance by hunters
not sampled not sampled bison hunting open again as of today September 14.  Only 2 hunters observed in north gap area
not sampled not sampled bison hunting open again as of today September 14.  
not sampled not sampled bison hunting open again as of today September 14.  
not sampled not sampled bison hunting open again as of today September 14.  
not sampled not sampled bison hunting closed as of September 21
not sampled not sampled biosn hunting open as of September 28
not sampled not sampled single bull bison near McBride.  No hunting due to Government shutdown Oct 1-October 16
not sampled not sampled single bull bison near McBride.  No hunting due to Government shutdown Oct 1-October 16
not sampled not sampled No hunting due to Government shutdown Oct 1-October 16
not sampled not sampled No hunting due to Government shutdown Oct 1-October 16
not sampled not sampled bison hunting open as of October 14. elk hunting open
not sampled not sampled bison hunting closed as of October 21
not sampled not sampled bison hunting closed as of October 22
not sampled not sampled first significant elk movement to NER of the season. Elk went over Miller Butte and into HA 80
not sampled not sampled bison hunting open
not sampled not sampled
not sampled not sampled surprising no telemetry detections given report by B. Yetter that ~1,000 elk moved through south NER into area 80 earlier in m
not sampled not sampled



not sampled not sampled
not sampled not sampled note more elk moved onto forest early in am but were missed by survey (likely 600 total including 281 accounted for)
not sampled not sampled hunters moving elk around made count difficult
not sampled not sampled informal count by Byan Yetter. Included as December 1 refrence for historic migration comparison
not sampled not sampled
not sampled not sampled unexpected arrival TW elk 758. Likely 3000-4000 elk in vicinity. Many are using NER during night and moving to forest during t  
not sampled not sampled Elk Telemetry observations seem low (first day conducted by Dave Dunlap). 150 bison reported in Long Hollow, but not observ
not sampled not sampled unexpected arrival of YNP elk 706 and 742
not sampled not sampled
not sampled not sampled Approx 500 elk north of standard observation area bedded in gros Ventre Hills
not sampled not sampled
not sampled not sampled
not sampled not sampled field estimate by tim pratt substantially lower than feedground elk clasification count the next day
not sampled not sampled elk count results form feedground classification concurrent with telemetry
not sampled not sampled field estimate by tim pratt substantially lower for both elk and bison than feedground esimates
not sampled not sampled
not sampled not sampled
not sampled not sampled no photos taken. Estimate of elk numbers only for pathway monitoring
not sampled not sampled no photos taken. Estimate of elk numbers only for pathway monitoring
not sampled not sampled no photos taken. Estimate of elk numbers only for pathway monitoring
not sampled not sampled note bison were hazed in am prior to count. Several hundred elk left concurrent to hazing
not sampled not sampled
not sampled not sampled no elk observed on south NER. #364 could be east of NER, 200 elk were in Pedersen/GV river bottom on north end of NER.
not sampled not sampled elk 799 (unexpected northern Gros Ventre elk appears to be adjacent toNER in HA 80
not sampled not sampled elk were in Pedersen/Gros Ventre river ottom. Bison were hazed off NER into GTNP today using ATVs
not sampled not sampled informal report of 50 in Peterson on 7/20/14
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled NER bison season opens 8/15/14. Bison fled refuge with ~8 harvested
not sampled not sampled
not sampled not sampled
not sampled not sampled
not sampled not sampled



0 0
0 0
0 0 Ture observer
0 0 Chuck and Betty observer
0 0 Ture observer
0 0 Eric Cole observer
0 0 Chuck and Betty observer
0 0 Ture observer
0 0 Chuck and Betty observer
0 0 Chuck and Betty observer
0 0 Ture observer
0 0 Eric Cole observer, note bighorn sheep on refuge road near Miller Butte
0 0 Eric Cole observer
0 0 Ture observer
0 0 Ture observer
0 0 Eric Cole observer
0 0 Ture observer
0 0 Eric Cole observer
0 0 Ture observer
0 0 Eric Cole Observer
0 0 Eric Cole Observer
0 0 Eric Cole. Note 41 pronghorn unofficially observed yesterday. Significant snow and cold
0 0 Eric Cole Observer. Elk mainly in Nowlin open hunt area bedded down
0 0 Eric Cole Observer.  Elk mostly in Nowlin and to hatchery on edge of open hunt area
0 0 Eric Cole. Likely >4000 elk in vicinity with many in area 80. ~150 bison likley on north end NER
2 0 Eric Cole.  All elk in safe sone near highway.  ~150 bison feld over north gap prior to survey
0 0 Eric Cole.  All except 9 bull elk in safe sone near highway.  
0 0 Tim Pratt. Bison are possibly orphaned calves. Lost some elk from HQ to forest
0 0 Tim Pratt 
0 0 Observer Tim Pratt. There were 2 bison bulls and 1 was harvsted during observation 
0 0 Tim Pratt 
0 0 Eric Cole, many elk on forest/NER border with some likely missed in the trees. Visibility poor by end of survey.
0 0 Tim Pratt 
0 0 Tim Pratt Conditions foggy, sub optimal count
0 0 Tim Pratt 
0 0 Eric Cole and Tim Pratt concurrent estimate. Mean values among 2 observers reported. See error estimate
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                        rent collared elk than 10/27. Note inlcude elk #645 which GPS download indicated was on sleeping indian in hunt area 80, but line of sight VHF signal   



                   pivot since 1/10/2010
                     yfields were surveyed on 1/19/2010, we assume that these bison were somewhere on the north end of NER on 1/19/2010
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                   s taken at the Museum.  5,809 elk were counted and 499 Bison.

                     arge numbers of elk appear to have left on their own between 5/11/11 and 5/16/11.





                         n at 8:30 am. Group of 19 still bedded in HQ management unit all day
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                   .  Likely at least 1,000 elk outside survey area on north NER and forest service slopes
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FIELD TYPE DEFINITION

YEAR Character Fall-winter-spring period that ground telemetry occurred (          
DATE Date Date that count and or ground telemetry occured
PERIOD Character 1 = time period from late september until time period whe                                                                         
COUNT? Character yes = a count was conducted on that date, no = a count w      
COUNTSITE Character Where was the count conducted from: Museum = from m                                                                                                                                                 
ELKSOUTH Numeric Number of elk counted on south end of refuge (managem             
ELKNORTH Numeric Number of elk counted in management units 9 and 10 (Pe           
BISONSOUTH Numeric Number of bison counted on south end of refuge (manage             
BISONNORTH Numeric Number of bison counted in management units 9 and 10           
ELKAUMSOUTH Numeric Estimated forage effect in AUMs caused by elk for the so                  
BISONAUMSOUTH Numeric Estimated forage effect in AUMs caused by bison for the                  
TOTALAUMSOUTH Numeric Estimated forage effect in AUMs caused by both elk and             
TELEMETRY? Character yes = ground tracking of elk radio collars was conducted o             
ALLCOLLAR Numeric Number of radio collared elk located on the south end of t            
LIKELYALLCOLLAR Numeric Total Number of radio collared elk likely to winter on NER                            
PERCENTALLCOLLAR Numeric Percent of radio collars on south end of refuge (managem          
GTNPCOLLAR Numeric Number of radio collared elk that summered in Grand Tet                 
LIKELYGNTPCOLLAR Numeric Total Number of radio collared elk that summered in GTN                                  
PERCENTGTNPCOLLAR Numeric Percent of radio collars that summered in GTNP on south             
TWCOLLAR Numeric Number of radio collared elk that summered in Teton Wild               
LIKELYTWCOLLAR Numeric Total Number of radio collared elk that summered in TW                                 
PERCENTTWCOLLAR Numeric Percent of radio collars that summered in TW on south en             
YELLOWSTONECOLLAR Numeric Number of radio collared elk that summered in Yellowston               
LIKELYYELLOWSTCOLLAR Numeric Total Number of radio collared elk that summered in Yello                                  
PERCENTYELLOWSTCOLLAR Numeric Percent of radio collars that summered in Yellowstone on              
OTHERCOLLAR Numeric Number of radio collared elk that summered in and area o                    
LIKELYOTHERCOLLAR Numeric Total Number of radio collared elk that summered in an a                                        
PERCENTOTHERCOLLAR Numeric Percent of radio collars that summered in an area other th                    
UNEXPECTED COLLARS Numeric Number of radio collars that had wintered in an area othe          



      ie 2006-2007 indicates fall 2006 to winter and spring 2007)

          en hunt area 80 closes (typically 11/15, but in 2007 area 80 south of flat creek open through 11/30); 2 = P                                                    
             was not conducted on that date

         museum of wildlife art parking lot and other highway locations which provides excellent count for all of sou                                                                                                                                
         ment units 1-8) Note does not include Gros Ventre Hills or adjacent forest
          edersen and North End). Note this information is dependent on COUNTSITE
         ement units 1-8) Note does not include Gros Ventre Hills or adjacent forest
          (Pedersen and North End). Note this information is dependent on COUNTSITE

          uth end of the refuge (Man units 1-8) based on # of elk counted on the south end/2.1
          south end of the refuge (Man units 1-8) based on # of bison counted in south end *1.25
          bison on the south end of the refuge (sum of ELKAUMSOUTH and BISONAUMSOUTH)

          on that day, no = no ground tracking of elk radio collars conducted
           the refuge (management units 1-8) or immediately adjacent such as area 80

          R for that time period based on where radio collared elk wintered the previous winter and removing elk wh           
         ment units 1-8) or immediately adjacent on that survey day
         ton National Park located on the south end of the refuge (management units 1-8) or immediately adjacen

         NP likely to winter on NER for that time period based on where radio collared elk wintered the previous w               
         h end of refuge (management units 1-8) or imediately adjacent on that survey day
         derness located on the south end of the refuge (management units 1-8) or immediately adjacent

          likely to winter on NER for that time period based on where radio collared elk wintered the previous wint               
          nd of refuge (management units 1-8) or immediately adjacent on that survey day
        ne located on the south end of the refuge (management units 1-8) or immediately adjacent

         owstone likely to winter on NER for that time period based on where radio collared elk wintered the previ                
        n south end of refuge (management units 1-8) or immediately adjacent on that survey day
          other than GTNP, TW or Yellowstone located on the south end of the refuge (management units 1-8) or  

          area other than GTNP, TW, or Yellowstone likely to winter on NER for that time period based on where ra                     
          han GTNP, TW, or Yellowstone on south end of refuge (management units 1-8) or immediatley adjacent    
          r than NER in previous winter but now on refuge



                               Period between when area 80 closes and the elk hunt on the refuge ends (11/15-early deceember in ear                                   

                          uth end with limited visibility at McBride, and some coverage of south facing aspects in the Gros Ventre                                                                                                              

                            hen mortlalites ocurr or adding elk if they show up unexpectedly

                         nt
                            winter and removing elk when mortlalites ocurr or adding elk if they show up unexpectedly

                            ter and removing elk when mortlalites ocurr or adding elk if they show up unexpectedly

                           ious winter and removing elk when mortlalites ocurr or adding elk if they show up unexpectedly

                            immediately adjacent
                             adio collared elk wintered the previous winter and removing elk when mortlalites ocurr or adding elk if the    

                         t on that survey day



                                                rly years but more recently december 1); 3 = period between end of refuge elk hunt and the start of feedi               

                                            Hills. Museum-Long = Museum and Long Hollow; museum-pedersen = museum and gros ventre river b                                                                                                

                                              ey show up unexpectedly



                                                                    ing; 4 = during feeding (begin 2009 only); 5 = post feeding (begin 2010 only)

                                                          ottom using snow cat; museum-miller = museum and north end of Miller Butte; museum-north loop=mus                                                                                  



                                                                        seum and driving thorugh north end of refuge on main retrieval road loop (long hollow to north of main a                                                               



                                                                                           aspen stands to bills bayou to pedersen road and back over north gap; Miller Butte = miller butte only, Sp                                            



                                                                                                              pringCk-Ben Goe = Top of East Gros Ventre Butte from Spring Creek Ranch Property and Bne Goe area                          



                                                                                                                               a northeast of miller butte; North Gap =route typically used in summer and early fall to monitor bison use        



                                                                                                                                                 e of refuge, includes north gap and Pedesen areas.



Average number of elk counted on the south end of NER by week

WEEK 2004elk 2005elk 2006elk 2007elk 2008elk 2009elk 2010elk 2011elk

10/1-10/8 7 51 1 100 0 2 0 0
10/9-10/16 131 355 196 263 19 1 0 0
10/17-10/24 515 550 994 711 151 19 0 0
10/25-11/1 1625 960 1617 1545 167 312 415 0
11/2-11/9 3276 2940 2557 1067 188 204 152 0
11/10-11/17 3721 4241 4225 1653 855 257 421 8
11/18-11/25 4015 5051 2398 1460 577 175 1225 359
11/26-12/1 2976 4260 1497 2227 1061 244 2706 816
12/2-12/8 missing 3595 2069 4844 950 130 3008 1808
12/9-12/15 2806 missing 1258 4262 1977 66 2736 1917
12/16-12/22 5198 2863 2886 2997 3698 1642 5029 3181
12/23-12/29 5647 3484 missing 4591 3932 3399 missing 3005
12/30-1/5 missing 4381 3199 3713 5000 2346 5897 3741

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 3 years during (2004-2006 versus 2007-2009)
WEEK PRE DURING

10/1-10/8 20 34
10/9-10/16 227 94
10/17-10/24 686 294
10/25-11/1 1401 675
11/2-11/9 2924 486
11/10-11/17 4062 922
11/18-11/25 3821 737
11/26-12/1 2911 1177

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 4 years during (2004-2006 versus 2007-2010)
WEEK PRE DURING

10/1-10/8 20 26
10/9-10/16 227 71
10/17-10/24 686 220
10/25-11/1 1401 610
11/2-11/9 2924 403
11/10-11/17 4062 797
11/18-11/25 3821 859
11/26-12/1 2911 1560

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 5 years during (2004-2006 versus 2007-2011)
WEEK PRE DURING

10/1-10/8 20 20
10/9-10/16 227 57
10/17-10/24 686 176



10/25-11/1 1401 488
11/2-11/9 2924 322
11/10-11/17 4062 639
11/18-11/25 3821 759
11/26-12/1 2911 1411

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 6 years during (2004-2006 versus 2007-2012)
WEEK PRE DURING
10/1-10/8 20 17
10/9-10/16 227 47
10/17-10/24 686 147
10/25-11/1 1401 413
11/2-11/9 2924 269
11/10-11/17 4062 534
11/18-11/25 3821 646
11/26-12/1 2911 1228

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 7 years during (2004-2006 versus 2007-2013)
WEEK PRE DURING
10/1-10/8 20 15
10/9-10/16 227 40
10/17-10/24 686 126
10/25-11/1 1401 363
11/2-11/9 2924 234
11/10-11/17 4062 463
11/18-11/25 3821 574
11/26-12/1 2911 1091

AVERAGE OF AVERAGE #ELK 3 years prior to south unit hunt on south NER
compared to 7 years during (2004-2006 versus 2007-2014)
WEEK PRE DURING
10/1-10/8 20 13
10/9-10/16 227 35
10/17-10/24 686 110
10/25-11/1 1401 317
11/2-11/9 2924 204
11/10-11/17 4062 476
11/18-11/25 3821 737
11/26-12/1 2911 1342

average number of bison counted on the south end of NER
WEEK 2004bison 2005bison 2006bison 2007bison 2008bison 2009bison 2010bison 2011bison

10/1-10/8 43 11 6 150 0 0
10/9-10/16 0 233 366 0 0 0
10/17-10/24 42 128 8 0 0 0



10/25-11/1 10 99 20 0 0 0
11/2-11/9 150 313 279 16 0 0
11/10-11/17 4 409 590 28 0 0
11/18-11/25 9 269 769 23 0 22
11/26-12/1 0 269 5 136 0 0
12/2-12/8 0
12/9-12/15 0
12/16-12/22
12/23-12/29
12/30-1/5

Estimated Number of Tons Consumed that Week Elk and Bison Combined
2004 2005 2006 2007 2008 2009 2010 2011

10/1-10/8 4.76 2.94 0.665 19.25 0 0.07
10/9-10/16 4.585 36.89 45.29 9.205 0.665 0.035
10/17-10/24 22.435 32.69 35.63 24.885 5.285 0.665
10/25-11/1 57.925 43.995 58.695 54.075 5.845 10.92
11/2-11/9 130.41 135.765 118.79 39.025 6.58 7.14
11/10-11/17 130.655 191.38 209.825 60.795 29.925 8.995
11/18-11/25 141.47 205.03 164.675 53.515 20.195 8.435
11/26-12/1 104.16 177.345 52.92 92.225 37.135 8.54
12/2-12/8
12/9-12/15
12/16-12/22
12/23-12/29
12/30-1/5
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Average Number of Elk counted on NER from Mid-April through May by week by year
Week 2010 2011 2012 2013 MEAN
Apr 15-Apr 21 2162 5809 3527 4220 3930
Apr 22-Apr 28 725 4629 46 4110 2378
Apr 29-May 5 3236 6018 15 310 2394
May 6-May 12 1443 5325 0 255 1756
May 13-May 19 200 1072 0 0 318
May 20-May 26 200 33 0 0 58
May 27-Jun 1 0 0 0 0 0
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2012elk 2013elk 2014elk

0 0 0
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0 0 0
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3731 5578 missing
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YEAR First Date Elk Observed South NER First Date >25 Elk Observed South NER

2004 9/30/2004 10/15/2004
2005 10/6/2005 10/6/2005
2006 9/28/2006 10/10/2006
2007 10/8/2007 10/8/2007
2008 10/13/2008 10/13/2008
2009 9/29/2009 10/17/2009
2010 10/27/2010 10/27/2010
2011 10/9/2011 11/12/2011
2012 10/9/2012 10/30/2012
2013 10/31/2013 10/31/2013
2014 10/15/2014 11/13/2014

EXPRESSED AS DAY OF YEAR
YEAR First Date Elk Observed South NER First Date >25 Elk Observed South NER

2004 274 289
2005 279 279
2006 271 283
2007 281 281
2008 287 287
2009 272 290
2010 300 300
2011 282 316
2012 283 304
2013 304 304
2014 288 317

R² = 0.6341 
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First Date >100 Elk Observed South NER First Date >500 Elk Observed South NER

10/15/2004 10/22/2004
10/14/2005 10/19/2005
10/14/2006 10/20/2006
10/10/2007 10/22/2007
10/17/2008 11/13/2008
10/25/2009 10/30/2009
10/27/2010 10/28/2010
11/14/2011 11/26/2011
11/23/2012 11/30/2012
10/31/2013 11/23/2013
11/13/2014 11/16/2014

First Date >100 Elk Observed South NER First Date >500 Elk Observed South NER

289 296
287 292
287 293
283 295
291 318
298 303
300 301
318 330
328 335
304 357
317 320

R² = 0.59
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First Date >1000 Elk Observed South NER Comment

10/25/2004
11/1/2005

10/24/2006
10/22/2007
11/30/2008
12/22/2009
11/17/2010
11/26/2011 >25 and >100 dates ocurred outside of formal observation periods
12/9/2012 >100 and >1000 dates ocurred outside of formal observation period

12/11/2013 600 seen early in am by Cole prior to formal observation

First Date >1000 Elk Observed South NER

299
305
297
295
335
356
321
330
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345

  997 

2013

       

       ved)



ERROR ESTIMATES FOR STANDARD SURVEY AREA
Concurrent observations of the standard NER survey area 11,400 acres (southern NER) by Eric Cole and T  

ELK BISON PRONGHOBIGHORN DEER MOOSE
1/14/2015 Cole 6587 605 51 69 0 0
1/14/2015 Pratt 5493 579 55 60 0 0

6040 592 53 65 0 0 MEAN
547 13 2 4.5 0 0 SD
758 18 3 6 Confidence         

5282 574 50 59 95% lower  
6798 610 56 71 95% upper  



                Tim Pratt

e using alpha .05, calculated SD and sample size 2
  confidence interval
  confidence interval



bioyear date period acres elk bison
2006-2007 9/28/2006 1 11400 1 6
2006-2007 10/10/2006 1 11400 49 209
2006-2007 10/14/2006 1 11400 342 523
2006-2007 10/20/2006 1 11400 929 42
2006-2007 10/24/2006 1 11400 1058 14
2006-2007 10/27/2006 1 11400 1468 21
2006-2007 10/31/2006 1 11400 1765 18
2006-2007 11/3/2006 1 11400 2149 25
2006-2007 11/6/2006 1 11400 2330 133
2006-2007 11/9/2006 1 11400 3192 683
2006-2007 11/14/2006 1 11400 3392 757
2006-2007 11/17/2006 2 11400 5057 546
2006-2007 11/22/2006 2 11400 2398 807
2006-2007 11/27/2006 2 11400 1497 128
2006-2007 12/4/2006 3 11400 3109 46
2006-2007 12/7/2006 3 11400 1028 139
2006-2007 12/12/2006 3 11400 1258 200
2006-2007 12/20/2006 3 11400 3924 312
2006-2007 1/3/2007 3 11400 3199 190
2006-2007 1/10/2007 3 11400 4317 658
2007-2008 9/14/2007 1 11400 0 4
2007-2008 9/27/2007 1 11400 0 3
2007-2008 10/8/2007 1 11400 100 150
2007-2008 10/10/2007 1 11400 200 0
2007-2008 10/12/2007 1 11400 405 0
2007-2008 10/13/2007 1 11400 396 0
2007-2008 10/14/2007 1 11400 100 0
2007-2008 10/15/2007 1 11400 213 0
2007-2008 10/17/2007 1 11400 229 0
2007-2008 10/18/2007 1 11400 465 1
2007-2008 10/22/2007 1 11400 1122 0
2007-2008 10/23/2007 1 11400 1028 0
2007-2008 10/26/2007 1 11400 2145 0
2007-2008 10/29/2007 1 11400 1538 0
2007-2008 10/31/2007 1 11400 952 4
2007-2008 11/2/2007 1 11400 1706 24
2007-2008 11/5/2007 1 11400 670 16
2007-2008 11/7/2007 1 11400 705 0
2007-2008 11/9/2007 1 11400 1188 22
2007-2008 11/13/2007 1 11400 550 37
2007-2008 11/14/2007 1 9700 1443 15
2007-2008 11/15/2007 1 11400 2966 31
2007-2008 11/19/2007 1 11400 1485 24
2007-2008 11/20/2007 1 11400 462 26
2007-2008 11/23/2007 1 11400 2432 20
2007-2008 11/27/2007 1 11400 1623 234
2007-2008 11/28/2007 1 11400 2831 112
2007-2008 12/4/2007 3 11400 4204 204
2007-2008 12/6/2007 3 11400 5483 600
2007-2008 12/11/2007 3 11400 4369 236
2007-2008 12/18/2007 3 11400 2997 577
2007-2008 12/26/2007 3 11400 4591 1
2007-2008 1/3/2008 3 11400 4638 46
2007-2008 1/11/2008 3 11400 5056 130



2008-2009 8/22/2008 1 11400 0 510
2008-2009 8/28/2008 1 11400 0 758
2008-2009 9/2/2008 1 11400 0 0
2008-2009 9/9/2008 1 11400 0 0
2008-2009 9/18/2008 1 11400 0 0
2008-2009 9/25/2008 1 11400 0 0
2008-2009 10/5/2008 1 11400 0 0
2008-2009 10/10/2008 1 11400 9 1
2008-2009 10/13/2008 1 11400 30 0
2008-2009 10/17/2008 1 11400 272 0
2008-2009 10/22/2008 1 11400 29 0
2008-2009 10/28/2008 1 11400 167 0
2008-2009 11/3/2008 1 11400 25 0
2008-2009 11/6/2008 1 11400 350 4
2008-2009 11/13/2008 1 11400 855 1
2008-2009 11/16/2008 1 11400 681 0
2008-2009 11/18/2008 1 11400 744 0
2008-2009 11/19/2008 1 11400 580 0
2008-2009 11/20/2008 1 11400 595 0
2008-2009 11/23/2008 1 11400 294 0
2008-2009 11/25/2008 1 11400 671 0
2008-2009 11/26/2008 1 11400 949 0
2008-2009 11/30/2008 1 11400 1172 0
2008-2009 12/4/2008 2 11400 811 0
2008-2009 12/7/2008 3 11400 1088 0
2008-2009 12/9/2008 3 11400 1921 0
2008-2009 12/11/2008 3 11400 2032 0
2008-2009 12/16/2008 3 11400 3829 0
2008-2009 12/18/2008 3 11400 3567 0
2008-2009 12/23/2008 3 11400 3042 0
2008-2009 12/29/2008 3 11400 4823 94
2008-2009 12/30/2008 3 11400 5000 238
2008-2009 1/6/2009 3 11400 5744 155
2008-2009 1/8/2009 3 11400 3703 413
2008-2009 1/13/2009 3 11400 3613 600
2008-2009 1/15/2009 3 11400 3886 105
2008-2009 1/18/2009 3 11400 4661 655
2008-2009 1/20/2009 3 11400 5137 437
2008-2009 1/22/2009 3 11400 5437 388
2009-2010 8/31/2009 1 11400 0 31
2009-2010 9/2/2009 1 11400 0 0
2009-2010 9/7/2009 1 11400 0 0
2009-2010 9/9/2009 1 11400 0 50
2009-2010 9/23/2009 1 11400 0 0
2009-2010 9/29/2009 1 11400 1 0
2009-2010 10/4/2009 1 11400 0 0
2009-2010 10/6/2009 1 11400 2 0
2009-2010 10/8/2009 1 11400 3 0
2009-2010 10/10/2009 1 11400 2 0
2009-2010 10/13/2009 1 11400 0 0
2009-2010 10/15/2009 1 11400 0 0
2009-2010 10/17/2009 1 11400 70 0
2009-2010 10/18/2009 1 11400 0 0
2009-2010 10/19/2009 1 11400 0 0
2009-2010 10/21/2009 1 11400 0 0



2009-2010 10/23/2009 1 11400 25 0
2009-2010 10/25/2009 1 11400 199 0
2009-2010 10/27/2009 1 11400 194 0
2009-2010 10/28/2009 1 11400 120 0
2009-2010 10/30/2009 1 11400 745 0
2009-2010 11/1/2009 1 11400 300 0
2009-2010 11/4/2009 1 11400 412 0
2009-2010 11/6/2009 1 11400 147 0
2009-2010 11/9/2009 1 11400 52 0
2009-2010 11/12/2009 1 11400 51 0
2009-2010 11/14/2009 1 11400 50 0
2009-2010 11/15/2009 1 11400 750 0
2009-2010 11/17/2009 1 11400 175 0
2009-2010 11/21/2009 1 11400 71 0
2009-2010 11/23/2009 1 11400 200 65
2009-2010 11/24/2009 1 11400 255 0
2009-2010 11/28/2009 1 11400 234 0
2009-2010 12/1/2009 2 11400 254 0
2009-2010 12/2/2009 2 11400 281 0
2009-2010 12/3/2009 2 11400 204 0
2009-2010 12/7/2009 2 11400 15 0
2009-2010 12/8/2009 2 11400 18 0
2009-2010 12/10/2009 2 11400 70 0
2009-2010 12/11/2009 2 11400 111 0
2009-2010 12/15/2009 3 11400 18 0
2009-2010 12/18/2009 3 11400 940 0
2009-2010 12/22/2009 3 11400 2345 0
2009-2010 12/26/2009 3 11400 3203 0
2009-2010 12/29/2009 3 11400 3595 0
2009-2010 1/5/2010 3 11400 2346 0
2009-2010 1/12/2010 3 11400 3926 110
2009-2010 1/19/2010 3 11400 3199 390
2009-2010 1/27/2010 3 11400 2665 354
2009-2010 2/2/2010 3 11400 3242 218
2009-2010 2/3/2010 3 11400 2896 14
2009-2010 2/8/2010 3 11400 3183 441
2009-2010 2/9/2010 3 11400 3560 200
2009-2010 3/31/2010 5 11400 6213 608
2009-2010 4/13/2010 5 11400 3061 319
2009-2010 4/16/2010 5 11400 2741 435
2009-2010 4/20/2010 5 11400 2185 600
2009-2010 4/27/2010 5 11400 725 39
2009-2010 4/30/2010 5 11400 3184 521
2009-2010 5/5/2010 5 11400 3538 196
2009-2010 5/7/2010 5 11400 3257 206
2009-2010 5/11/2010 5 11400 5 0
2009-2010 5/26/2010 5 11400 200 170
2010-2011 7/29/2010 1 11400 0 104
2010-2011 7/30/2010 1 11400 0 0
2010-2011 8/2/2010 1 11400 0 180
2010-2011 8/3/2010 1 11400 0 454
2010-2011 8/4/2010 1 11400 0 290
2010-2011 8/6/2010 1 11400 0 1
2010-2011 8/9/2010 1 11400 0 0
2010-2011 8/10/2010 1 11400 0 0



2010-2011 8/11/2010 1 11400 0 383
2010-2011 8/12/2010 1 11400 0 4
2010-2011 8/13/2010 1 11400 0 40
2010-2011 8/16/2010 1 11400 0 176
2010-2011 8/17/2010 1 11400 0 0
2010-2011 8/18/2010 1 11400 0 0
2010-2011 8/19/2010 1 11400 0 0
2010-2011 8/20/2010 1 11400 0 0
2010-2011 8/22/2010 1 11400 0 335
2010-2011 8/23/2010 1 11400 0 198
2010-2011 8/26/2010 1 11400 0 50
2010-2011 8/29/2010 1 11400 0 260
2010-2011 8/30/2010 1 11400 0 250
2010-2011 9/1/2010 1 11400 0 0
2010-2011 9/3/2010 1 11400 0 0
2010-2011 9/7/2010 1 11400 0 0
2010-2011 9/13/2010 1 11400 0 250
2010-2011 9/17/2010 1 11400 0 0
2010-2011 9/21/2010 1 11400 0 0
2010-2011 9/28/2010 1 11400 0 0
2010-2011 9/29/2010 1 11400 0 0
2010-2011 10/4/2010 1 11400 0 0
2010-2011 10/6/2010 1 11400 0 0
2010-2011 10/8/2010 1 11400 0 0
2010-2011 10/13/2010 1 11400 0 0
2010-2011 10/14/2010 1 11400 0 0
2010-2011 10/19/2010 1 11400 0 0
2010-2011 10/20/2010 1 11400 0 0
2010-2011 10/21/2010 1 11400 0 0
2010-2011 10/27/2010 1 11400 431 0
2010-2011 10/28/2010 1 11400 736 55
2010-2011 10/29/2010 1 11400 77 61
2010-2011 11/3/2010 1 11400 450 0
2010-2011 11/4/2010 1 11400 0 0
2010-2011 11/5/2010 1 11400 158 0
2010-2011 11/9/2010 1 11400 0 0
2010-2011 11/10/2010 1 11400 60 0
2010-2011 11/12/2010 1 11400 20 0
2010-2011 11/15/2010 1 11400 5 50
2010-2011 11/17/2010 1 11400 1620 0
2010-2011 11/18/2010 1 11400 261 0
2010-2011 11/23/2010 1 11400 841 0
2010-2011 11/24/2010 1 11400 2574 0
2010-2011 11/30/2010 1 11400 3024 0
2010-2011 12/1/2010 2 11400 2388 32
2010-2011 12/2/2010 2 11400 3138 396
2010-2011 12/10/2010 2 11400 2206 400
2010-2011 12/14/2010 3 11400 3365 642
2010-2011 12/16/2010 3 11400 4130 619
2010-2011 12/21/2010 3 11400 6320 627
2010-2011 12/30/2010 3 11400 5897 607
2010-2011 4/20/2011 5 11400 5809 499
2010-2011 4/26/2011 5 11400 4697 82
2010-2011 5/3/2011 5 11400 6128 307
2010-2011 5/11/2011 5 11400 5450 177



2010-2011 5/16/2011 5 11400 2180 380
2010-2011 5/18/2011 5 11400 662 3
2010-2011 5/19/2011 5 11400 550 0
2010-2011 5/23/2011 5 11400 100 4
2011-2012 7/26/2011 1 11400 0 4
2011-2012 7/27/2011 1 11400 0 0
2011-2012 7/28/2011 1 11400 0 0
2011-2012 7/29/2011 1 11400 0 0
2011-2012 8/1/2011 1 11400 0 0
2011-2012 8/3/2011 1 11400 0 0
2011-2012 8/4/2011 1 11400 0 160
2011-2012 8/5/2011 1 11400 0 140
2011-2012 8/6/2011 1 11400 0 550
2011-2012 8/7/2011 1 11400 0 550
2011-2012 8/8/2011 1 11400 0 224
2011-2012 8/9/2011 1 11400 0 359
2011-2012 8/10/2011 1 11400 0 495
2011-2012 8/11/2011 1 11400 0 500
2011-2012 8/13/2011 1 11400 0 75
2011-2012 8/14/2011 1 11400 0 163
2011-2012 8/15/2011 1 11400 0 0
2011-2012 8/16/2011 1 11400 0 0
2011-2012 8/17/2011 1 11400 0 0
2011-2012 8/18/2011 1 11400 0 0
2011-2012 8/20/2011 1 11400 0 18
2011-2012 8/21/2011 1 11400 0 0
2011-2012 8/22/2011 1 11400 0 157
2011-2012 8/23/2011 1 11400 0 194
2011-2012 8/24/2011 1 11400 0 0
2011-2012 8/25/2011 1 11400 0 0
2011-2012 8/27/2011 1 11400 0 0
2011-2012 8/28/2011 1 11400 0 0
2011-2012 8/29/2011 1 11400 0 0
2011-2012 8/31/2011 1 11400 0 0
2011-2012 9/1/2011 1 11400 0 0
2011-2012 9/2/2011 1 11400 0 0
2011-2012 9/3/2011 1 11400 0 0
2011-2012 9/4/2011 1 11400 0 0
2011-2012 9/5/2011 1 11400 0 0
2011-2012 9/8/2011 1 11400 0 0
2011-2012 9/10/2011 1 11400 0 0
2011-2012 9/11/2011 1 11400 0 0
2011-2012 9/12/2011 1 11400 0 0
2011-2012 9/13/2011 1 11400 0 0
2011-2012 9/14/2011 1 11400 0 0
2011-2012 9/15/2011 1 11400 0 0
2011-2012 9/17/2011 1 11400 0 0
2011-2012 9/18/2011 1 11400 0 0
2011-2012 9/19/2011 1 11400 0 0
2011-2012 9/20/2011 1 11400 0 0
2011-2012 9/21/2011 1 11400 0 0
2011-2012 9/22/2011 1 11400 0 0
2011-2012 9/23/2011 1 11400 0 0
2011-2012 9/27/2011 1 11400 0 0
2011-2012 9/28/2011 1 11400 0 0



2011-2012 9/29/2011 1 11400 0 0
2011-2012 10/1/2011 1 11400 0 0
2011-2012 10/3/2011 1 11400 0 0
2011-2012 10/4/2011 1 11400 0 0
2011-2012 10/5/2011 1 11400 0 0
2011-2012 10/7/2011 1 11400 0 0
2011-2012 10/9/2011 1 11400 1 0
2011-2012 10/11/2011 1 11400 0 0
2011-2012 10/12/2011 1 11400 0 0
2011-2012 10/13/2011 1 11400 0 0
2011-2012 10/14/2011 1 11400 0 0
2011-2012 10/18/2011 1 11400 0 0
2011-2012 10/21/2011 1 11400 0 0
2011-2012 10/24/2011 1 11400 0 0
2011-2012 10/26/2011 1 11400 0 0
2011-2012 10/28/2011 1 11400 0 0
2011-2012 10/31/2011 1 11400 0 0
2011-2012 11/1/2011 1 11400 0 0
2011-2012 11/2/2011 1 11400 0 0
2011-2012 11/3/2011 1 11400 0 0
2011-2012 11/6/2009 1 11400 0 0
2011-2012 11/9/2011 1 11400 0 0
2011-2012 11/14/2011 1 11400 19 0
2011-2012 11/15/2011 1 11400 5 0
2011-2012 11/17/2011 1 11400 0 0
2011-2012 11/19/2011 1 11400 234 0
2011-2012 11/22/2011 1 11400 484 179
2011-2012 11/26/2011 1 11400 720 0
2011-2012 11/29/2011 1 11400 947 0
2011-2012 12/1/2011 2 11400 781 0
2011-2012 12/5/2011 2 11400 1683 0
2011-2012 12/8/2011 2 11400 1933 0
2011-2012 12/13/2011 3 11400 1917 0
2011-2012 12/16/2011 3 11400 3181 0
2011-2012 12/23/2011 3 11400 2646 0
2011-2012 12/29/2011 3 11400 3363 0
2011-2012 12/31/2011 3 11400 3400 100
2011-2012 1/3/2012 3 11400 4082 204
2011-2012 1/11/2012 3 11400 4628 97
2011-2012 1/22/2012 3 11400 5735 203
2011-2012 1/29/2012 3 11400 6027 594
2011-2012 4/1/2012 5 11400 3637 550
2011-2012 4/8/2012 5 11400 5670 486
2011-2012 4/11/2012 5 11400 3422 462
2011-2012 4/19/2012 5 11400 46 497
2011-2012 4/22/2012 5 11400 15 20
2011-2012 4/29/2012 5 11400 15 5
2011-2012 5/3/2012 5 11400 5 0
2012-2013 7/2/2012 1 11400 0 0
2012-2013 7/7/2012 1 11400 0 0
2012-2013 7/8/2012 1 11400 0 0
2012-2013 7/10/2012 1 11400 0 0
2012-2013 7/12/2012 1 11400 0 0
2012-2013 7/13/2012 1 11400 0 0
2012-2013 7/14/2012 1 11400 0 0



2012-2013 7/17/2012 1 11400 0 0
2012-2013 7/18/2012 1 11400 0 1
2012-2013 7/21/2012 1 11400 0 6
2012-2013 7/22/2012 1 11400 0 0
2012-2013 7/24/2012 1 11400 0 0
2012-2013 7/26/2012 1 11400 0 5
2012-2013 7/28/2012 1 11400 0 130
2012-2013 7/29/2012 1 11400 0 83
2012-2013 8/2/2012 1 11400 0 332
2012-2013 8/3/2012 1 11400 0 710
2012-2013 8/6/2012 1 11400 0 729
2012-2013 8/9/2012 1 11400 0 753
2012-2013 8/11/2012 1 11400 0 700
2012-2013 8/12/2012 1 11400 0 700
2012-2013 8/14/2012 1 11400 0 625
2012-2013 8/15/2012 1 11400 0 24
2012-2013 8/16/2012 1 11400 0 18
2012-2013 8/17/2012 1 11400 0 0
2012-2013 8/18/2012 1 11400 0 0
2012-2013 8/19/2012 1 11400 0 0
2012-2013 8/20/2012 1 11400 0 0
2012-2013 8/21/2012 1 11400 0 0
2012-2013 8/23/2012 1 11400 0 0
2012-2013 8/24/2012 1 11400 0 25
2012-2013 8/25/2012 1 11400 0 0
2012-2013 8/27/2012 1 11400 0 0
2012-2013 8/28/2012 1 11400 0 0
2012-2013 8/30/2012 1 11400 0 0
2012-2013 9/1/2012 1 11400 0 0
2012-2013 9/2/2012 1 11400 0 0
2012-2013 9/4/2012 1 11400 0 0
2012-2013 9/6/2012 1 11400 0 0
2012-2013 9/8/2012 1 11400 0 0
2012-2013 9/9/2012 1 11400 0 0
2012-2013 9/10/2012 1 11400 0 0
2012-2013 9/11/2012 1 11400 0 0
2012-2013 9/12/2012 1 11400 0 0
2012-2013 9/15/2012 1 11400 0 0
2012-2013 9/16/2012 1 11400 0 0
2012-2013 9/21/2012 1 11400 0 0
2012-2013 9/22/2012 1 11400 0 0
2012-2013 9/23/2012 1 11400 0 0
2012-2013 9/24/2012 1 11400 0 0
2012-2013 9/27/2012 1 11400 0 0
2012-2013 10/1/2012 1 11400 0 0
2012-2013 10/4/2012 1 11400 0 0
2012-2013 10/5/2012 1 11400 0 0
2012-2013 10/9/2012 1 11400 1 0
2012-2013 10/11/2012 1 11400 0 0
2012-2013 10/15/2012 1 11400 0 0
2012-2013 10/18/2012 1 11400 0 0
2012-2013 10/22/2012 1 11400 0 0
2012-2013 10/24/2012 1 11400 0 0
2012-2013 10/29/1930 1 11400 0 0
2012-2013 10/30/2012 1 11400 80 0



2012-2013 11/2/2012 1 11400 1 0
2012-2013 11/6/2012 1 11400 0 0
2012-2013 11/9/2012 1 11400 1 0
2012-2013 11/14/2012 1 11400 1 0
2012-2013 11/17/2012 1 11400 17 0
2012-2013 11/21/2012 1 11400 78 0
2012-2013 11/26/2012 1 11400 0 0
2012-2013 11/30/2012 1 11400 628 0
2012-2013 12/4/2012 2 11400 995 0
2012-2013 12/7/2012 2 11400 0 0
2012-2013 12/10/2012 2 11400 255 0
2012-2013 12/14/2012 2 11400 203 0
2012-2013 12/19/2012 3 11400 3505 0
2012-2013 12/27/2012 3 11400 3664 0
2012-2013 1/3/2013 3 11400 4231 0
2012-2013 1/11/2012 3 8800 3785 600
2012-2013 1/18/2013 3 11400 4953 580
2012-2013 1/25/2013 3 11400 3731 694
2012-2013 1/31/2013 4 11400 3166 455
2012-2013 2/7/2013 4 11400 5212 432
2013-2014 7/1/2013 1 11400 0 0
2013-2014 7/7/2013 1 11400 0 0
2013-2014 7/11/2013 1 11400 0 225
2013-2014 7/12/2013 1 11400 0 0
2013-2014 7/16/2013 1 11400 0 250
2013-2014 7/17/2013 1 11400 0 7
2013-2014 7/19/2013 1 11400 0 126
2013-2014 7/23/2013 1 11400 0 0
2013-2014 7/24/2013 1 11400 0 51
2013-2014 7/26/2013 1 11400 0 0
2013-2014 7/31/2013 1 11400 0 50
2013-2014 8/1/2013 1 11400 0 245
2013-2014 8/2/2013 1 11400 0 1
2013-2014 8/5/2013 1 3200 0 575
2013-2014 8/6/2013 1 11400 0 3
2013-2014 8/8/2013 1 11400 0 275
2013-2014 8/13/2013 1 11400 0 83
2013-2014 8/16/2013 1 11400 0 0
2013-2014 8/20/2013 1 11400 0 0
2013-2014 8/21/2013 1 11400 0 0
2013-2014 8/22/2013 1 11400 0 0
2013-2014 8/23/2013 1 11400 0 100
2013-2014 8/24/2013 1 11400 0 0
2013-2014 8/27/2013 1 11400 0 0
2013-2014 9/3/2013 1 11400 0 0
2013-2014 9/5/2013 1 11400 0 0
2013-2014 9/10/2013 1 11400 0 0
2013-2014 9/11/2013 1 11400 0 270
2013-2014 9/12/2013 1 11400 0 0
2013-2014 9/14/2013 1 11400 0 0
2013-2014 9/16/2013 1 11400 0 0
2013-2014 9/17/2013 1 11400 0 0
2013-2014 9/18/2013 1 11400 0 0
2013-2014 9/26/2013 1 11400 0 0
2013-2014 10/3/2013 1 11400 0 0



2013-2014 10/6/2013 1 11400 0 1
2013-2014 10/8/2013 1 11400 0 0
2013-2014 10/11/2013 1 11400 0 0
2013-2014 10/14/2013 1 11400 0 0
2013-2014 10/17/2013 1 11400 0 0
2013-2014 10/23/2013 1 11400 0 0
2013-2014 10/30/2013 1 11400 0 0
2013-2014 10/31/2013 1 500 120 0
2013-2014 11/2/2013 1 11400 0 0
2013-2014 11/5/2013 1 11400 0 0
2013-2014 11/9/2013 1 11400 75 0
2013-2014 11/14/2013 1 11400 0 0
2013-2014 11/18/2013 1 11400 8 0
2013-2014 11/23/2013 1 11400 281 0
2013-2014 11/26/2013 1 11400 412 0
2013-2014 12/1/2013 2 11400 120 0
2013-2014 12/3/2013 2 11400 344 0
2013-2014 12/11/2013 2 11400 1235 0
2013-2014 12/18/2013 3 11400 1361 154
2013-2014 12/28/2013 3 11400 4860 0
2013-2014 1/4/2014 3 11400 5698 0
2013-2014 1/10/2014 3 11400 6196 0
2013-2014 1/24/2014 3 11400 5091 220
2013-2014 1/31/2014 3 11400 5846 584
2013-2014 2/18/2014 4 11400 5646 604
2013-2014 2/19/2014 4 5000 8596 790
2013-2014 3/25/2014 4 11400 6753 206
2013-2014 4/3/2014 5 11400 6328 642
2013-2014 4/8/2014 5 11400 6850 496
2013-2014 4/14/2014 5 11400 3850 432
2013-2014 4/19/2014 5 11400 5004 590
2013-2014 4/21/2014 5 11400 1438 552
2013-2014 4/29/2014 5 11400 1249 143
2013-2014 5/1/2014 5 11400 380 99
2013-2014 5/4/2014 5 11400 0 115
2013-2014 5/12/2014 5 11400 0 0
2013-2014 5/14/2014 5 11400 0 80
2014-2015 7/21/2014 1 11400 0 205
2014-2015 7/28/2014 1 11400 0 175
2014-2015 8/6/2014 1 11400 0 40
2014-2015 8/7/2014 1 11400 0 0
2014-2015 8/11/2014 1 11400 0 0
2014-2015 8/12/2014 1 11400 0 72
2014-2015 8/13/2014 1 11400 0 280
2014-2015 8/14/2014 1 11400 0 185
2014-2015 8/19/2014 1 11400 0 0
2014-2015 8/20/2014 1 11400 0 0
2014-2015 8/21/2014 1 11400 0 0
2014-2015 8/26/2014 1 11400 0 0
2014-2015 8/27/2014 1 11400 0 0
2014-2015 8/28/2014 1 11400 0 0
2014-2015 9/2/2014 1 11400 0 0
2014-2015 9/3/2014 1 11400 0 0
2014-2015 9/12/2014 1 11400 0 0
2014-2015 9/15/2014 1 11400 0 0



2014-2015 9/17/2014 1 11400 0 0
2014-2015 9/23/2014 1 11400 0 0
2014-2015 9/24/2014 1 11400 0 0
2014-2015 9/29/2014 1 11400 0 0
2014-2015 9/30/2014 1 11400 0 0
2014-2015 10/2/2014 1 11400 0 0
2014-2015 10/7/2014 1 11400 0 0
2014-2015 10/16/2014 1 11400 0 0
2014-2015 10/21/2014 1 11400 0 0
2014-2015 10/22/2014 1 11400 0 0
2014-2015 10/23/2014 1 11400 0 0
2014-2015 10/28/2014 1 11400 0 0
2014-2015 10/30/2014 1 11400 0 0
2014-2015 11/3/2014 1 11400 0 0
2014-2015 11/6/2014 1 11400 0 0
2014-2015 11/13/2014 1 11400 250 0
2014-2015 11/16/2014 1 11400 875 0
2014-2015 11/19/2014 1 11400 1908 0
2014-2015 11/23/2014 1 11400 1837 0
2014-2015 11/30/2014 1 11400 3100 2
2014-2015 12/7/2014 2 11400 3529 4
2014-2015 12/8/2014 2 11400 2855 4
2014-2015 12/12/2014 2 11400 2558 0
2014-2015 12/17/2014 3 11400 3349 1
2014-2015 12/22/2014 3 11400 4840 95
2014-2015 12/28/2014 3 11400 5060 537
2014-2015 12/29/2014 3 11400 4650 482
2014-2015 1/8/2015 3 11400 3736 373
2014-2015 1/9/2015 3 11400 5098 300
2014-2015 1/14/2015 3 11400 6040 592



 

United States Department of  the Interior 
 

FISH AND WILDLIFE SERVICE 
NATIONAL ELK REFUGE 

675 E. Broadway 
Jackson, WY  83001 

(307) 733-9212 extension 2 
FAX (307) 733-9729 

 
ANNUAL SEASON SETTING MEETING – 2/26/2014 
DRAFT Meeting notes added on 2/27/2014 
 
Meeting was held at the Jackson Wyoming Game and Fish Department (WGFD) 
Headquarters.  In attendance were: 
WGFD: Tim Fuchs (Regional Wildlife Supervisor), Doug Brimyer (Area Wildlife Mgr), Aly 
Cortemanch (Wildlife Biologist), Barb Long (Office Mgr.), Carol Clark (Office Asst.), John 
Stevens (Game Warden) 
Grand Teton National Park (GTNP): Steve Cain (Senior Wildlife Biologist), Sarah Dewey 
(Wildlife Biologist) 
National Elk Refuge (NER): Bryan Yetter (Refuge Wildlife Officer), Cris Dippel (Deputy 
Refuge Manager, Steve Kallin (Refuge Manager) 
 
National Elk Refuge (NER) elk season recommendations for the 2014 Hunting Season: 

1. Conduct elk hunting season on the NER (Area #77) from October 11, 2014 
through December 14, 2014. 

This is basically the same start date, season length and end date as 2013.  No 
discussion or concerns expressed.    

Recommendations to increase elk harvest for the North Jackson Elk Herd: 

1. Increase HA #80 Type 6 licenses by 100 licenses. 

Prior to the meeting, WGFD conducted internal discussions on ways to increase 
elk harvest in HA #80.  They were also considering adding an additional 100 Type 
6 licenses to HA #80.  This would bring the total number of Type 6 licenses in HA 
#80 to 150.  The WGFD will bring this proposed increase before the public during 
the upcoming public meeting gage their response. 

2. Delay Winter Closure on Bridger-Teton National Forest (Hunt Area 80) until 
January 1, 2015.  Allow access for elk hunters that have received a 2014 Refuge 
Permit until December 14, 2014. 
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This is an issue that needs continued discussion with the Bridger-Teton National 
Forest who was not present at this meeting.  On March 6, 2012, a proposal was 
presented to the B-T National Forest by the NER to delay the start of the winter 
closure until January 1 to allow elk hunters access to an extended hunting season 
in HA #80.  The WGFD did not support the proposal at that time.   

The B-T Forest Supervisor position was vacant in early 2013 with a new Forest 
Supervisor arriving in August 2013.  Tim Fuchs, WGFD Regional Supervisor 
agreed to meet with the B-T if invited to continue this discussion.  

3. Extend elk season closure in hunt Areas #75 & #80 to match National Elk Refuge. 

GTNP does not want to increase the length of the Park elk season because of the 
pressure they are to eliminate the hunt.  They are willing to extend the elk 
season a week to match the NER elk season closing date if the Park hunt started 
one week later.   

However, this cannot happen until the 2015 elk season because the WGFD 
already submitted the “season packet” to the state office for 2014 which has 
season start and end dates.  This “package” was submitted in mid-December 
after a discussion between the WGFD and the GTNP.  The NER was not notified 
of this decision or asked for input.   

4. Increase HA #75 Type 6 licenses by 100 licenses. 

Because of public pressure to close the GTNP hunting program, the Park is not 
interested in increasing the overall license total.  They will however, reduce the 
number of Type 4 licenses by 50 and increase the number of Type 6 licenses by 
50.  Last year there were more than 50 unsold Type 4 licenses.     

Recommendations to increase bison harvest during the 2014 Hunting Season: 

1. Conduct NER bison hunting season from August 16, 2014 through January 31, 
2015.  Commit to issuing National Elk Refuge Hunting Permits through January 
11, 2015.  If weather and forage conditions allow the start of the NER 
supplemental feeding program to be delayed until February 1, 2015, NER Bonus 
Hunt Permits can then be issued through the “alternate process” until January 
31, 2015.   

Tim is currently in discussion with the WGFD Leadership concerning this 
approach.  Apparently, there is concern about the legality of having a hunting 
season advertised as “open,” without a place to hunt.  For example, if the bison 
season is open through January 31, but no NER permits are initially offered 
beyond January 15, and then were never issued because of an early start to the 



 

supplemental feeding program, that would leave the public no place to hunt the 
last 15 days of the month when there is an open bison hunting season.  Tim 
implied this would violate the administrative procedures the WGFD is required 
to follow.   

Tim is looking for ways to expedite extending the hunting season later into 
January should conditions permit.   

At this time, the Bison Hunt Season is scheduled to start August 16, 2014 and 
end on January 18, 2015.  

2. Similar to the 2013 hunt season, accommodate WGFD request for multiple 
closures in September and October. 

The WGFD requested keeping the Bison Hunt season open continuously from 
start to end, however, there would be a lower number of hunters issued NER 
Hunt permits each week.  The WGFD suggested 35-40 permits rather than the 45 
permits which were issued per week during the 2013 Bison Season.   

They also proposed only issuing advanced NER Bison Hunt Permits from August 
16, 2014 through December 31, 2014.  Alternate NER hunt permits would be 
issued during the month of January, 2015.  The WGFD committed to the same 
level of effort and support in calling bison hunters to ensure hunters are 
scheduled and actually show up on the NER during January, the prime period to 
harvest bison. 

The WGFD will write up a proposed approach for issuing NER bison hunt permits 
for our review.     

3. Delay Winter Closure on Bridger-Teton National Forest until January 1, 2015 for 
permitted bison hunters. 

Same as #2 above under “Elk.” 

 

ADDITIONAL TOPICS DISCUSSED 

1. WGFD requested that we put a link on the NER website to a local webcam so 
hunters can see if there is snow in the Jackson Are.  This will help them 
determine if they are interested in traveling to the Area to hunt.   

2. WGFD anticipated fewer available Game Wardens in the Jackson Area to assist 
on the NER.  Tim Fuchs mentioned the wardens were, “camped out” on the NER 
during much of the 2013 hunting season.  Steve Kallin requested an update on 



 

this anticipated reduced Game Warden availability when firm information 
becomes available.   

WGFD Game Wardens were a tremendous asset in hunter law enforcement last 
hunting season, however the NER did not request a certain level of WGFD 
involvement.  The WGFD scheduled their time on the NER based on availability 
and their perceived need.     

3. WGFD asked if the NER was willing to consider the following State Programs 
on the NER:  

a. Three disabled hunter programs.   

b. Hunter safety certificate waiver program now pending in the State Senate. 

c. Youth with full-priced license could shoot any sex elk/mule deer. 

 

Once received, the NER will review the proposed WGFD plan to issue alternate 
bison/elk hunt permits and the topics in #3 above.  
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Emergency Winter Feeding Criteria 
for the Upper Snake Region 

 
 
 

Introduction 
 
 
The Idaho Department of Fish and Game (Commission) winter feeding policy identifies three 
conditions when winter feeding of big game will be initiated:  1) when unusual weather 
conditions place the animals under critical stress; 2) when conditions create a problem for public 
safety; and 3) when feeding can attract animals away from locations where damage to property is 
occurring.  These are very general and need to be more specific for each location. 
 
Animal and weather conditions each winter will be evaluated starting in late fall.  The decision to 
initiate winter feeding usually will not be based on any one of the factors listed below.  However, 
if one condition becomes extreme enough to require feeding, it will be started.  In most cases, a 
combination of factors will direct the need to start winter feeding even though no one factor is 
critical.  Early arrangements will be made for feed storage locations, feed sites and personnel to 
accomplish the feeding if necessary.  When the evaluation of all conditions indicates the need to 
feed, feeding will be started quickly. 
 
 

Factors 
 
 

Animal Condition: The condition of animals will be monitored in several ways.  First, the 
condition of harvested animals will be noted at check stations.  For deer, an average xiphoid fat 
measurement < 6mm for yearling males will suggest deer entering winter in less than optimal 
condition.  Second, the condition of road-killed big game will be monitored.  The amount of 
decline in animal condition from month to month will be an important part of this evaluation.  
Starting late fall, the Region 6 office will submit a biweekly “Winter Conditions” report to local 
newspapers describing current animal and weather conditions. 
 
 
Migration:  During December and January many deer and elk can still be in the process of 
moving onto winter range.  If winter feeding is initiated before animals arrive on their winter 
range, they can be concentrated in inappropriate locations.  These locations are usually at higher 
elevation with greater snow depths and lower temperatures than normal winter range areas.  
Since these conditions are more severe than normal winter range areas, winter feeding will not be 
initiated prior to January 15. 
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Feedsite Location:  If winter feeding is initiated, the Department will carefully evaluate specific 
feeding locations.  There are many good feeding sites, but there are some situations where a big 
game feeding site can create significant problems.  Feeding sites will not be located where severe 
problems will be created.  Some of the criteria that will be evaluated are: 
 
 
1. Public safety hazards; 
2. Possibility of severe property damage; 
3. No landowner approval; 
4. Near livestock feeding operations; 
5. Near feed storage sites; 
6. Back country locations; 
7. Private feed sites which do not meet criteria listed above; and 
8. Depredation concerns. 
 
 
Temperature:  Deer and elk have adapted to surviving typical winter conditions in Idaho.  The 
daytime temperatures must drop below zero before the impact is noticeable.  The animals’ 
energy requirements for maintaining body temperature go up dramatically under these 
conditions.  Cold winter temperatures do not start seriously affecting big game until daytime 
temperatures remain below zero degrees Fahrenheit for three or more days. 
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Guidelines for Initiating Winter Feeding 
 
 

The following tables will be used to assess the need for feeding elk and deer.  In addition, 
daytime temperatures must have dipped below zero degrees Fahrenheit for three or more 
consecutive days in the previous month. 
 
 

 
Animal Condition = Poor to Fair 

 
 Snow Depth on Winter Range South-Facing Slopes 

Snow Crusting* January 15 February 1 March 1 
Severe More than 18” More than 24: More than 30” 
Moderate More than 24” More than 30” More than 36” 
Mild  More than 30” More than 36” More than 42” 
 
 
 

Animal Condition = Average to Excellent 
 

 Snow Depth on Winter Range South-Facing Slopes 
Snow Crusting* January 15 February 1 March 1 
Severe More than 24” More than 30”  More than 36” 
Moderate More than 30”  More than 36” More than 42” 
Mild  More than 36” More than 42” More than 48” 
 
*Snow Crusting -severe (when animals break through a crusted heavy, wet snow while 

walking); 
moderate (when animals occasionally break through a crusted heavy, wet 
snow or easily break through dry snow while walking); and 
mild (when animals walk through dry snow easily or on top of heavily 
crusted snow without break through). 
 

-------------------------------------- 
 

Upper Snake Region Feed Committee 
 
 
Kent Marlor, Chairman 
2797 W. Hwy 33 
Rexburg, ID 83440 
 
Kent Clark 
P.O. Box 64 
Menan, ID 83434 

Andy Wagoner 
P.O. Box 43 
Dubois, ID 83423 
 
Ryan  Orme   
4054E. 1000 N. 
Ashton, ID 83420 

Skip Moulton 
66 South Agate Avenue 
Victor, ID 83455 
 
Mike Carlson 
545 E. 2 N 
St Anthony, ID 83445 
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Adams, Keenan <keenan_adams@fws.gov>

FW: Draft AMP 
1 message

Jeffrey Warren <jeffrey_warren@fws.gov> Tue, Jul 21, 2015 at 10:35 AM
To: Keenan Adams <keenan_adams@fws.gov>, Steve Kettler <steve_kettler@fws.gov>

Here is the current draft of the NER plan that Steve Kallin just sent me to review. Lots of good information and
history. Not adaptive management, but a blueprint for providing maximum flexibility to adjust management ad
hoc with vague statements about ‘rigorous monitoring’. Management actions, models, and monitoring aren’t
connected in any meaningful way. I don’t think we’ll learn much about the primary question that I think needs
addressing – how many elk can the NER support during winter without supplemental feeding and without
‘catastrophic’ winter starvation events (a combination of biological and political carrying capacity). Without that
information I don’t know how we plan to have a meaningful and productive conversation with WGFD in the near
future regarding Jackson Elk Herd population objectives (assuming the area can’t support 11,000 animals
without feeding on NER – maybe it can). No mention of the primary science behind the Bison and Elk
Management Plan (Hobbs et al. 2003), which provides initial estimates of carrying capacity and starvation
induced mortality, and a framework for moving forward and improving knowledge regarding carrying capacity.

 

We didn’t need 2 years and 40 pages to come up with a strategy of ‘delay initiation of feeding two weeks; adjust
as necessary. Put in a double cattle guard and build a database to track conflicts. Keep shooting bison. Collar
and follar’ as many elk as the RO will pay for.’

 

Cheers,

 

Jeff Warren

406 2763536 ext. 106

 

 

“I believe that a scientist looking at nonscientific problems is just as dumb as the next guy.”  Richard Feynman

 

“A great many people think they are thinking when they are merely rearranging their prejudices.” William James

 

From: Steve Kallin [mailto:steve_kallin@fws.gov] 
Sent: Tuesday, July 21, 2015 9:03 AM
To: Jeffrey Warren
Subject: Draft AMP

 

Jeff:

mailto:steve_kallin@fws.gov
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Per our discussion.  We will send Eric’s additions hopefully later today.

 

Thanks for the help,

 

Steve Kallin

Project Leader

National Elk Refuge

PO Box 510

675 East Broadway

Jackson, WY 83001

Phone: ﴾307﴿ 2015409

Fax: ﴾307﴿ 7339729

steve_kallin@fws.gov

 

NER AMP Draft v1.9 72015_jmw.docx 
1615K
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      May 2, 2013 

 

 

Scott Talbott, Director 
Wyoming Game and Fish Department 
5400 Bishop Boulevard 
Cheyenne, WY  82006 
 
Dear Mr. Talbott: 

 

This is a follow-up to our April 8, 2013 letter inviting the Wyoming Game and Fish Department to 
participate in the development of the Bison and Elk Adaptive Management Plan at Jackson, Wyoming.  
The National Elk Refuge will be hosting the first Adaptive Management Planning session at its 
Headquarters on May 22, 2013 at 8:30 AM.   This date has been coordinated with Regional Wildlife 
Supervisor Tim Fuchs. 

We look forward to continuing the strong partnership between the Wyoming Game and Fish 
Department,  the National Elk Refuge and the Grand Teton National Park in order to achieve the goals of 
the Bison and Elk Management Plan. 

 

       Sincerely,  
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APPENDIX C 

Monitoring and Adaptive Management Plan 
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I. INTRODUCTION AND OVERVIEW 

Adaptive management is a central theme of the action alternatives analyzed in the Elk Management Plan / 
Environmental Impact Statement for Wind Cave National Park.  

Monitoring of the bison, elk, and prairie dog populations and range forage/carrying capacity of park lands 
are key to the success of this plan. Adaptive management is based on a continuing, iterative process of 
applying management actions, monitoring consequences, evaluating monitoring results against objectives, 
adjusting management actions, and using feedback to make future management decisions. The adaptive 
management process for elk population within the Park would include evaluating the effects of 
management actions (for example, reduction of elk numbers) on other biological resources within the 
Park and identifying whether and how these practices should be modified to meet the objectives of the 
selected management action for the Park. Monitoring activities would be selected and designed to test the 
success and effectiveness of management actions in the Park. This proposed monitoring plan for the Elk 
Management Plan would provide the basis for the monitoring activities. 

The specific objectives of the monitoring plan are:  
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• Reduce uncertainty of current conditions by gathering additional information where data 
are lacking. 

• Develop, if needed, and implement standardized protocols for data collection that are cost 
effective, efficient, and explicitly linked to management actions. Also, develop 
thresholds/criteria for data evaluation that will facilitate the adaptive management 
process. 

• Contribute to adaptive management by evaluating the success or failure of management 
actions to conserve/improve biological integrity. 

Sampling under the proposed monitoring plan is not intended to replace monitoring that has been or is 
currently being performed under other programs in Wind Cave National Park (such as exotic species 
monitoring). Instead, monitoring would use data already collected and implement additional sampling 
protocols that may be developed for this plan.  

II. MONITORING PROGRAM 

A. Range Forage/Carrying Capacity 

Wind Cave National Park is monitoring range production and condition within the park boundaries. By 
determining forage availability and condition of the range, the park can determine how many grazing 
animals it can support without degrading the range. These monitoring efforts provide the information 
necessary to maintain native plant and animal populations. 

The park currently determines the forage capacity (in Animal Unit Months) by using two Natural 
Resource Conservation Service (NRCS) methods. The first is an ecological type paper exercise using the 
NRCS Technical Guides for the Black Hills. The second is a research exercise using the NRCS double-
sampling method (NRCS 1997).  

The park has approximately 28,295 acres of mixed-grass prairie and ponderosa pine forest with granite 
outcrops, limestone plateaus, red valleys, and hogbacks. Approximately 63% is considered mixed-grass 
prairie. 

Animal Unit Month Estimate by Seral Stage Method 

The first method divided the park into range sites and grazeable woodland sites. The NRCS guide 
provides initial recommended stocking rates for each site in four different seral stage conditions (early, 
early intermediate, late intermediate, late), and three levels of canopy closure (sparse, medium, dense). 
Late seral stage produces more “animal unit months” (AUMs) than land in early seral stage.  

Once the park determined how many AUMs the land can support based on forage production estimates, 
the number of grazing animals could be determined for each of the park’s key species. A population range 
for each species could be determined through a forage allocation formula. 

The NRCS methodology for determining AUMs allocates 50% of the forage for vegetation regeneration. 
The remaining forage is split by allocating 25% for consumption by the key species, including bison and 
elk at Wind Cave NP. The remaining 25% is allocated for other herbivores like antelope, deer, and 
grasshoppers, as well as that portion damaged from natural events like storms and trampling. Prairie dogs 
are accounted for in the AUMs by assigning range condition as early seral stage to all acres of prairie dog 
towns. 
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The AUMs estimated to be available for bison and elk (25% of total available production), according to 
the NRCS Technical Guides, are:  

Range + Grazeable Woodland (Medium Canopy) Estimated AUMs Produced 
If all park lands in Late Seral Stage    14,146 
If all park lands in Late Intermediate Stage   10,065 
If all park lands in Early Intermediate Stage   6,971 
If all park lands in Early Seral Stage     3,448 
 
According to this method, 14,146 is the most AUMs the park can have available for bison, prairie dogs, 
and elk during years of favorable conditions (e.g., average precipitation) if the entire park were in late 
seral stage and all forested areas had a medium canopy cover. The only way to increase available AUMs 
would be to decrease the amount of forest or to reduce forest canopy cover from medium to sparse in all 
forested areas, increasing the amount of grasses available. However, this reduction in forest cover would 
not result in a proportional increase in the amount of grass cover. 

AUM Estimate by Double-Sampling  

The second method used by the park was the NRCS double-sampling methodology of estimating 
production in plots, and clipping/drying vegetation from plots. Thirty-six transects were placed 
throughout the park within each category of range or grazeable woodland site.  

The AUMs available for bison and elk (sampled from July to August of 2004) was 5,347, which was 
lower than that predicted through AUM estimates by the seral stage method. The double-sampling data, 
compared to the seral stage estimate described above, placed park vegetation between early intermediate 
and early seral stages. However, actual field conditions placed park vegetation between late intermediate 
and early intermediate stages. The double-sampling results may be low due to overgrazing, three years of 
drought prior to the testing, and/or other potential factors. In addition, the double-sampling did not take 
into account the grazing that occurred prior to sampling, or percent vegetative growth completed by date 
of sampling.  

Twelve more transects were added for the 2005 field season, and production within plots was estimated 
for current year available production, and for current year production in absence of grazing. At the 
beginning of the growth year, utilization cages (exclosures) were placed in association with several 
transects. Vegetation within cages was clipped in the fall and the subsequent growth provided information 
about forage production in the absence of grazers. Vegetation within the exclosures did not provide 
information about the rate of production resulting from repeated foraging by wildlife. In 2005, forage 
sampling showed the park produced 9,192 AUMs, compared to 5,347 in 2004. 

Conclusion from Both Methods 

Available forage for elk may vary from year to year (as demonstrated by 2004 and 2005 double-sampling 
results), depending on environmental conditions (i.e., temperature, rainfall, etc.), the number of foragers 
using the range, the number of acres of prairie dog towns, and the ability of the vegetation to recover 
from the previous year’s usage.  

The maximum AUMs possible using the seral stage method could be 14,146 AUMs produced, assuming 
the entire park was in late seral stage and medium canopy. However, only a small portion of the park’s 
land is in late seral stage (about 10%) and the park has no plans to manage toward a larger percentage of 
late seral stage. Park staff decided to use 10,065 AUM of estimated annual production as a benchmark for 
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determining available forage. If all park lands were in late intermediate seral stage, the park would be 
expected to produce 10,065 AUMs annually. 

The vegetation within prairie dog towns ranges from late intermediate to early intermediate seral stage (as 
determined through field surveys), resulting in the estimated annual forage production to drop from 
10,065 AUMs to 9,385 AUMs with 2,800 acres of prairie dog colonies. If these acres trend from late 
intermediate to early seral stage (due to the presence of prairie dogs), the estimated annual forage 
production would decrease from 10,065 AUMs to 8,945 AUMs. In an effort to be as conservative as 
possible with its range land, the park will consider all prairie dog acres as early seral stage, resulting in an 
estimated 8,945 AUMs available for elk and bison. Adjusting the AUMs in this way to account for prairie 
dogs eliminates the need to conduct detailed prairie dog counts and to assign specific AUMs for prairie 
dog consumption. 

The preliminary results of the 2005 double-sampling found 9,192 AUMs; 2005 was considered to be an 
average year. Given that the estimates from both methods were very close, the NRCS estimate of 8,945 
AUMs (adjusted for 2,800 acres of prairie dogs) was suggested to be representative of average annual 
forage production available for bison and elk.  

The available forage may vary from year to year depending on the weather conditions (especially 
rainfall), the number of other foragers using the range, and the ability of the vegetation to recover from 
the previous year’s usage. To represent the forage production/availability in a drought year, the 2004 
sampling data (5,347 AUM’s) was recommended to be considered as a minimum available forage 
production year.  

Custer State Park, which is located to the north of Wind Cave NP, uses a similar seral stage method, 
which estimates base forage condition during the summer. An estimate of forage production for a 
particular site is obtained from the NRCS production tables and range site inventories for condition class. 
Based on the water year (October through September), Custer State Park projects what the range will 
produce the next summer. This is done prior to the fall reductions of elk and bison (via hunting and 
roundups). If the forage projection indicates the range will produce 80% of normal forage, they will 
reduce wildlife and bison populations to 80% of normal.  

By completing the production estimates prior to the fall, estimates of animals the range could support 
could also be completed in the fall by Wind Cave NP. Animals that would exceed available projected 
forage would be removed, either through hunting outside the park, or by other means within the park. 

B. Wildlife Population Estimates 

Wind Cave National Park uses two methods to survey elk. The first is aerial counts to obtain an over-
wintering herd size. These are usually conducted between January and March when there is snow cover 
on the ground to aid in spotting elk from the air. The second survey method is ground count of elk. This 
method is not as accurate as aerial methods, but is utilized to get estimates of the number of elk utilizing 
the Park throughout the year. 

Following the completion of the bison roundup and while helicopters are still available, an aerial survey 
is conducted to count the bison that have not been captured. This is done prior to the release of captured 
bison back into the park. With bison contained in the corral facility, a count of the remaining animals in 
the park is easily facilitated to get a total count of bison in the park. The number of calves counted is the 
major determinant of the number of bison yearlings to be culled the following year. 
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A monitoring program also exists to determine the acreage used by prairie dogs and the size of the park’s 
population. Monitoring consists of mapping prairie dog colony acreages and conducting prairie dog 
burrow counts. 

III. MANAGEMENT ACTIONS AND ASSOCIATED MONITORING 
NEEDS 

For each management action, the monitoring actions and objectives would remain the same, regardless of 
the alternative chosen.  

Management actions and their associated monitoring requirements would remain constant for any of the 
action alternatives chosen. Under the no-action alternative (alternative A), current elk management 
practices would continue. 

 

 
FIGURE 1. ADAPTIVE MANAGEMENT 

Key Data 

Wildlife 

Elk population - information on elk numbers utilizing the park is critical; after elk population reduction, it 
would be necessary to complete follow-up counts to determine the success of reduction efforts. Of 
particular importance would be a determination of elk moving into the park from adjacent lands to 
determine after-treatment population and potential migration patterns. 

Prairie dog colonies – information is needed in order to correlate the acres of park lands moved into early 
seral stage and thus reduced in forage productivity. 

Bison population – information is needed in conjunction with forage utilization and availability.  

Vegetation 

Vegetative ecological type - required in order to determine animal unit months available according to 
range sites. This is used in conjunction with NRCS initial recommended stocking rates for each site.  
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Vegetative production of plots - needed to determine the actual forage production of park lands. This is 
completed by actual surveys using the NRCS double-sampling methodology of estimating production in 
plots, and clipping/drying vegetation from thirty-six transects located within the park.  

Descriptions of monitoring protocols for each data category are provided in attachment 1 to this appendix. 
The descriptions include a brief explanation of the protocol itself and the reason for collecting the data. 

IV. ADAPTIVE MANAGEMENT FRAMEWORK 

The adaptive management framework describes two different adaptive management strategies. First, the 
park will evaluate the effectiveness of implementing its preferred alternative. Second, the target elk 
population level will be evaluated in terms of impacts to the vegetation and the forage allocation. Each of 
these strategies are described below.  

Management Action Strategy 

As described in Chapter 2, the park has identified Alternative B as its preferred alternative. This 
alternative requires changes in the park fence that will allow elk to disperse to areas outside the park 
where they will become part of the huntable elk population. This alternative is intended to be used during 
both the initial reduction and maintenance phases. However, there is a certain level of uncertainty as to 
whether the elk will move outside the park in sufficient numbers and whether adequate numbers of 
hunters will participate and be successful. If these conditions cannot be met, the park will adjust its 
management action in one of two ways. If conditions cannot be met during the initial reduction phase, 
then the park will use initial reduction actions described in Alternative C, thus allowing it to meet its 
population objectives while still being able to utilize any available meat. If conditions cannot be 
maintained during the maintenance phase of the plan, the park will implement maintenance actions 
described in Alternative D. 

If the preferred alternative is implemented in the fall of 2009, the population of elk using the park would 
be approximately 815, based on the current numbers of about 650. Under the preferred alternative, it 
would take 4 years to get into the range of 232-475 animals using the park and 6 years to reduce the 
population of elk using the park to the target of 232 (low end of the range) and allow the population to 
begin fluctuating on its own. If, however, after the second year, the population of elk using the park is not 
within 5% +/- 482 animals, the population would not be reducing at a rate fast enough to reach planned 
population goals. Therefore, park management could move to alternative C. 

Once the monitoring program has been initiated and key data collected, the data would be evaluated and 
interpreted to determine if a change in management direction would be needed, based on the management 
objectives. This would be done as Park staff evaluates the data, based on the carrying capacity of the Park 
(i.e., AUMs) to guide the decision. Park staff would be charged with refining evaluation 
thresholds/criteria, assessing whether the data indicate that some thresholds have been exceeded or that 
biological integrity of the system is being compromised and deciding if a change in management actions 
is necessary. At this point in time, a formal decision support model has not been developed for use in this 
proposed monitoring plan; rather, the following outlines a decision support framework, or decision 
protocol, that has been developed to provide for a consistent, integrated interpretation of the data, using 
the best science available. The interpretation would drive future adaptive management decisions, as 
indicated in figure 2. 
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FIGURE 2. ADAPTIVE MANAGEMENT DECISIONS 

Integral to the adaptive management component of the framework, is continued monitoring and 
evaluation, as needed, to ensure the management objectives for the Park are being met. 

A. Framework for Decisions 

The basic framework would initially involve park staff examining the biological indicators (the key data 
categories discussed above) to evaluate the condition of the park carrying capacity (the “observed”), 
relative to a selected baseline (the “expected”). Park staff would examine all the key data or indicator 
values that would be monitored. Staff would interpret the suite of data as a whole, examining the 
indicator values, the amount of difference between “observed” and “expected” values, and the 
interdependence among various factors to evaluate park carrying capacity and wildlife population levels. 

In general, the “expected” baseline would consist of similar data from reference sites – derived from areas 
of the same or similar class. General park sites would be assigned based on work performed through the 
NRCS Technical Guides for the Black Hills (NRCS 1997). As previously stated, the first level of 
classification divided the park into range sites and grazeable woodland sites. The second level of 
classification, representing smaller variations in ecological habitat, would also be considered by 
examining each site in four different seral stage conditions (early, early intermediate, late intermediate, 
late), and three levels of canopy closure (sparse, medium, dense).  

Data from each site could also be compared with the baseline conditions of the site, or previously 
obtained monitoring results, to see what changes have occurred at the site over time. Using this as a 
baseline would not imply that this would serve as the desired condition for the site. It would, however, 
provide a baseline from which it would be possible to determine if application of the management actions 
are resulting in the desired change and the conditions at the site are moving in the desired direction (in 
other words, is the observed change meeting the management objectives?). 

If the observed change (such as reduction in an individual species density and reestablishment of 
indicator taxa) is meeting management objectives, management actions for the Park would not be 
changed. If, however, there has been no change or a significant change from the expected/desired value, 
and this cannot be explained by variables other than wildlife population and forage utilization, a change 
in the management action would be indicated. Figure 3 provides an illustration of the basic decision 
framework. 
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FIGURE 3. BASIC DECISION FRAMEWORK 

 

B. Evaluation Thresholds 

Absent a formal model, Park staff would be charged with evaluating the levels of change and their 
implication for wildlife population management. The actual thresholds/criteria for each range site cannot 
be defined at this time but would be defined initially by Park staff based on previously collected data. 
Thresholds for each data type would include the actual measurements/observations plus the associated 
data variability. The thresholds would be refined by Park staff as the monitoring program progresses. 
Park trends, as monitored in reference sites, would be factored into all management decisions. Any 
changes in wildlife management would require consideration of all appropriate data in a line-of-evidence 
approach.  

If the data for a parameter are qualitative, the observed changes would be classified as minor, moderate, 
or major and considered in conjunction with the quantifiable data. 

Results of the annual monitoring of the park’s forage would be used to adjust the number of elk to be 
removed the following year. Several examples follow as to how the adaptive management approach could 
be implemented based on different outcomes:   

a) If forage regeneration occurs prior to meeting the initial elk population goal, the elk population 
goal would be adjusted upward to the density that would still allow regeneration to occur. 

b) If no response in forage regeneration occurs within three years after the initial elk population goal 
was reached, the elk population goal could be lowered further. 

c) If the initial elk population goal was not reached within 2 years, additional efforts would be made 
to reach the desired population through the use of other reduction methods described in the plan.   
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 ATTACHMENT 1: SURVEY PROTOCOLS 

The categories listed below cover data categories that must be collected in the field.  

Vegetative Surveys 

Estimating and harvesting (double sampling) (NRCS 1997) 

The double-sampling method is to be used in making most production and composition determinations. 
The procedure is: 

• Select a study area consisting of one soil taxonomic unit. This should be a benchmark soil or 
taxonomic unit that is an important component of a rangeland ecological site or forest land 
ecological site. 

• Select plots to be examined at random. 

• The number of plots selected depends on the purpose for which the estimates are to be used, 
uniformity of the vegetation, and other factors. A minimum of 10 plots should be selected for all 
data to be used in determining rangeland ecological sites or other interpretive groupings and for 
data for use in the Ecological Site Information System. If vegetation distribution is very irregular 
and 10 plots will not give an adequate sampling, 20 plots can be selected. Fewer than 10 plots can 
be used if data are to be used for planning or application work with landowners, but the data 
should not be entered in the Ecological Site Information System. 

• Adapt size and shape of plots to the kind of plant cover to be sampled. Plots can be circular, 
square, or rectangular. The area of a plot can be expressed in square feet, in acres, or in square 
meters. 

If vegetation is relatively short and plot markers can be easily placed, 1.92-, 2.40-, 4.80-, and 9.60- 
square-foot plots are well suited to use in determining production in pounds per acre. The 9.6- square-foot 
plot is generally used in areas where vegetation density and production are relatively light. The smaller 
plots, especially the 1.92-square-foot plot, are satisfactory in areas of homogeneous, relatively dense 
vegetation like that occurring in meadows and throughout the plains and prairie regions. Plots larger than 
9.6 square feet should be used where vegetation is very sparse and heterogeneous.  

If the vegetation consists of trees or large shrubs, larger plots must be used. If the tree or shrub cover is 
uniform, a 66- by 66-foot plot of 0.1 acre is suitable. If vegetation is unevenly spaced, a more accurate 
sample can be obtained by using a 0.1-acre plot, 4.356 feet wide and 1,000 feet long. For statistical 
analyses, 10 plots of 0.01 acre are superior to a single 0.1 acre plot. 

If vegetation is mixed, two sizes of plots generally are needed. A series of 10 square or rectangular plots 
of 0.01 acre and a smaller plot, such as the 9.6-square-foot plot nested in a designated corner of each 
larger plot, is suitable. The 0.01- acre plot is used for trees or large shrubs, and the smaller plot for lower 
growing plants. Weights of the vegetation from both plots are then converted to pounds per acre. 
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Plots with area expressed in square meters are used if production is to be determined in kilograms per 
hectare. If the plots are nested, production from both plots must be recorded in the same units of measure. 
For example, a plot 20 meters by 20 meters (or other dimensions that equal 400 meters) can be used for 
measuring the tree and shrub vegetation and a 1-meter plot nested in a designated corner can be used for 
measuring the low-growing plants. Determine the production from both in grams and convert the grams 
to kilograms per hectare. Plots of 0.25, 1, 10, 100, and 400 square meters are commonly used. 

After plots are selected, estimate and record the weight of each species in each plot using the weight-unit 
method. When estimating or harvesting plants, include all parts of plants whose stems originate in the 
plot, including all aboveground parts that extend beyond a plot boundary. Exclude all parts of herbaceous 
plants and shrubs whose stems originate outside a plot, even though their foliage may overlap into the 
plot. 

After weights have been estimated on all plots, select the plots to be harvested. The plots selected should 
include all or most of the species in the estimated plots. If an important species occurs on some of the 
estimated plots, but not on the harvested plots, it can be clipped individually on one or more plots. The 
number of plots harvested depends on the number estimated. To adequately correct the estimates, 
research indicates at least one plot should be harvested for each seven estimated. At least 2 plots are to be 
harvested if 10 are estimated, and 3 are to be harvested if 20 are estimated. 

Harvest, weigh, and record the weight of each species in the plots selected for harvesting. Harvest all 
herbaceous plants originating in the plot at ground level. Harvest all current leaf, twig, and fruit 
production of woody plants originating in the plots. If harvesting forage production only, then harvest to a 
height of 4.5 feet above the ground on forest land sites. 

Correct estimated weights by dividing the harvested weight of each species by the estimated weight for 
the corresponding species on the harvested plots. This factor is used to correct the estimates for that 
species in each plot. A factor of more than 1.0 indicates that the estimate is too low. A factor lower than 
1.0 indicates that the estimate is too high. 

After plots are estimated and harvested and correction factors for estimates computed, air-dry percentages 
are determined by air-drying the harvested materials or by selecting the appropriate factor from an air-dry 
percentage table (see exhibit 4–2). Values for each species are then corrected to air-dry pounds per acre or 
kilograms per hectare for all plots. Average weight and percentage composition can then be computed for 
the sample area. 

Harvesting 

This method is similar to the double-sampling method except that all plots are harvested. The double-
sampling procedures for estimating weight by species and the subsequent correction of estimates do not 
apply. If the harvesting method is used, selection and harvest of plots and conversion of harvested weight 
to air-dry pounds per acre or kilograms per hectare are performed according to the procedures described 
for double sampling. 

Units of production and conversion factors 

All production data are to be expressed as air-dry weight in pounds per acre (lb/acre) or in kilograms per 
hectare (kg/ha). The field weight must be converted to air-dry weight. This may require drying or the use 
of locally developed conversion tables. 
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Converting weight to pounds per acre or kilograms per hectare—The weight of vegetation on plots 
measured in square feet or in acres can be estimated and harvested in grams or in pounds, but weight is 
generally expressed in grams. To convert grams per plot to pounds per acre, use the following 
conversions: 

1.92 ft2 plots—multiply grams by 50 
2.40 ft2 plots—multiply grams by 40 
4.80 ft2 plots—multiply grams by 20 
9.60 ft2 plots—multiply grams by 10 
96.0 ft2 plots—multiply grams by 1 

In the metric system, a square-meter plot (or multiple thereof) is used. Weight on these plots is estimated 
or harvested in grams and converted to kilograms per hectare. A hectare equals 10,000 square meters. A 
kilogram equals 1,000 grams. To convert grams per plot to kilograms per hectare, use the following 
conversions: 

0.25 m2 plots—multiply grams by 40 
1 m2 plots—multiply grams by 10 
10 m2 plots—multiply grams by 1 
100 m2 plots—multiply grams by 0.10 
400 m2 plots—multiply grams by 0.025 
 
When assisting landowners and operators in determining approximate production, express data in pounds 
per acre. Use the following factors to convert from one system to another: 

To convert    To     Multiply by 
Metric units: 
Kilograms per hectare   Pounds per acre   0.891 
Kilograms    Pounds     2.2046 
Hectares    Acres     2.471 
 
English units: 
Pounds per acre   Kilograms per hectare   1.12 
Pounds     Kilograms    0.4536 
Acres     Hectares    0.4047 
 
Converting green weight to air-dry weight—If exact production figures are needed or if air-dry weight 
percentage figures have not been previously determined and included in tables, retain and dry enough 
samples or harvested material to determine air-dry weight percentages. The percentage of total weight 
that is air-dry weight for various types of plants at different stages of growth is provided in exhibit 4–2. 
These percentages are based on currently available data and are intended for interim use. As additional 
data from research and field evaluations become available, these figures will be revised. Air-dry weight 
percentages listed in the exhibit can be used for other species having growth characteristics similar to 
those of the species listed in the exhibit. States that have prepared their own tables of air-dry percentages 
on the basis of actual field experience can substitute them for the tables in exhibit 4–2. Local 
conservationists are encouraged to develop these tables for local conditions and species. Some 
interpolation must be done in the field to determine air-dry percentages for growth stages other than those 
listed. 
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The relationship of green weight of air-dry weight varies according to such factors as exposure, amount 
of shading, time since last rain, and unseasonable dry periods. Several samples of plant material should be 
harvested and air-dried each season to verify the factors shown or to establish factors for local use. 

Wildlife Surveys 

Elk census. Aerial surveys can be used to estimate the number of over-wintering elk by counting all elk 
observed. This is not intended to get an actual count of all animals, as this is impractical. However, it is 
intended to obtain an estimate of the number of elk within the Park. These are usually conducted between 
January and March when there is snow cover on the ground to aid in spotting elk from the air. In addition, 
ground counting of elk may also supplement population estimates. This method is not as accurate as 
aerial methods, as animals move and it is difficult to get people into all parts of the Park simultaneously 
to cover animal movement from one area to another. 

Bison census. Aerial survey can be used to estimate the number of bison within the Park. Again, with the 
improbability of counting every bison within the Park, this is intended to obtain an estimate of the number 
of bison within the Park. The most opportune time to do this is in conjunction with bison roundups, as 
helicopters are available and it is only necessary to count the bison that have not been captured. With 
captured bison contained in the corral facility, a count of the remaining animals in the park is easily 
facilitated thereby giving the park a total count of bison within the park boundaries.  

Prairie dog colony census. 

• Delineation of the prairie dog colony edge is an exercise in creating an artificial margin along a 
disturbed gradient. Therefore, consistency and precision must be balanced with practicality and 
common sense. 

• On larger colonies, or colonies where the edge can not easily be identified, colored flags can be 
used to mark the edge of the colony before conducting the GPS mapping. 

• If using the GeoExplorer 3 GPS units, use the “Prairie Dog Colony” Data Dictionary to collect 
data. If the colony can easily be GPS’d during a single session, and continuity is obvious, you 
may select the “Colony Polygon” as your feature. If the town is quite large, or the edges are not 
easily discernable, you may use the “Colony Line” feature. By using the “Colony Line” feature, 
you can stop and close the file at any time. Just be sure to begin a new file where you left off with 
the first file. The GIS Specialist can then connect all line segment files, and the area can be 
calculated. 

• Select a starting point with a flag and begin walking the colony edge in either direction.  

• Utilize the following criteria to delineate the colony edge: a) Visually identify the dominant 
vegetation clip line when present; b) when continuity of a vegetation clip line falters, is not 
apparent or cannot be reasonably determined, continue to encircle the colony with an imaginary 
line which incorporates the extent of active burrows (fresh scat within 0.5 meters of burrow) 
within five meters of actively grazed prairie dog colony. There may be exploratory burrows at a 
great distance from the main colony, but burrows > 5 meters should be excised, if they appear to 
be “outliers”; otherwise extensive areas of un-colonized grassland could be included. Include all 
clip line and all active burrows < 5 meters outside clip line (see figure 1).  

• If there are major undulating changes in the perimeter of the colony polygon, place colored flags 
approximately 10 meters apart, which will clearly delineate these changes. This can be done 
while walking the colony edge. 
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• Completely walk the entire colony edge, arriving back to the initial flag, thus closing the colony 
polygon. 

Because of time and personnel constraints, the Park is examining other methods to map active prairie dog 
colonies by using aerial photography or satellite imagery and comparing the results with on-the-ground 
sampling. Alternative methods of estimating prairie dog colonies remotely, that provide statistically 
comparable data to ground mapping, may be utilized in place of current methods. 
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APPENDIX D 

Cost Assumptions 

COST ESTIMATE FOR ALTERNATIVES B, C AND D 

Alternative B. Hunting Outside the Park+ 

• $150,000-$170,000 to raise fence; 4-5 month process 
• $12,000 to construct/install 12 gates 
• Hazing about $3000/year for initial reduction and maintenance 
• At 4 years the cost would be $174,000 (using $150,000), while at 6 years the cost would 

be $180,000. 

Alternative C. Roundup and Live Shipment or Slaughter* 

• Roundup charges are based on the need of 2 helicopters at $800/hour for approximately 5 
days. This is 8 hours X $800/hour X 5 days X 2 helicopters = $64,000/year or $128,000. 
Maintenance costs would be approximately the same for a single year. 

• Personnel costs (based on a mid-level GS-07) would require 30 people for 5 days, or 30 
people X $30/hr X 40 hours = $36,000 X 2 years = $72,000 for the roundup. 
Maintenance costs would approximate the single year cost. 

• If a partner is found: 
a) One processing facility quoted a price of $45/animal to grind into hamburger. These would be 

processed in lots of 10 animals to allow for smaller amounts of loss given the possibility of 
CWD positives. Facility reps also recommend not dealing with calves because of the small 
amount of meat obtained for the work/cost. If 300 animals were to be removed from the park 
each year, and assuming a sex ratio of 1:1.8 and 2007 cow/calf numbers, then 3 of every 16 
animals is a calf. That means that 56 of every 300 animals destroyed would be calves. In 
other words, only 244 bulls/cows need be shipped to reach the 300 animals processed in a 
year. With that, the cost would be 244 animals X $45/animal = $10,980/year or @$22,000 for 
the 2 years. There may be a cost for killing and disposal of calves that is not factored in. 

b) Pot-bellied trucks could hold 100-110 cows and 60-80 bulls. At the time of these quotes, the 
standard trucking rate was $3.30/mile. Bridgewater Meats is 370 miles from Wind Cave 
National Park, equating to an approximate 750 mile trip/truck, or $2,475/truck. For 300 
animals to be processed each year it would take 3 trucks or $7,425/year or $14,850 for the 2 
years. 

c) No cost estimates are available for distributing meat to willing takers. 
d) Maintenance costs at 28 animals/year would be 28 animals X $45/animal = $1,260 for 

processing and a single truck transportation costs of approximately $2,475 totaling 
$3,735/year. 
• If no partner is found: 

a) The largest incinerator (S-327) burning wood can burn 8 tons per hour. It is recommended 
that when burning elk, a ratio of 1:1 is maintained with wood, which would reduce the 
burning to 4 tons of elk burned per hour. If we estimate the average animal at 500 pounds, 
then 16 elk could be burned per hour or 128 animals in an 8 hour day. The largest burner cost 
was $115,000 and the smaller burner (S-220) is $80.000 and burns approximately half the 





Summary staistics 1982-2009
ELK ON FEED %TOTAL CALVES % CALF COWS % COW MBULLS

(TOTAL) MORTALITYON FEED MORTALITY ON FEEDMORTALITYON FEED
7414 1.53 1110 3.53 4788 0.67 1053
1520 1.00 300 4.23 1059 0.41 252
4969 0.40 576 0.20 2886 0.12 355

10736 4.85 1970 17.07 7498 1.88 1456

1982-2008 Total Mortality(%) 1982-2008 Cow Mortality

Mean 1.543944 Mean 0.669411
Standard Error 0.195037 Standard Error 0.080825
Median 1.258336 Median 0.564759
Mode #N/A Mode #N/A
Standard Deviation 1.013443 Standard Deviation 0.41998
Sample Variance 1.027066 Sample Variance 0.176383
Kurtosis 3.233845 Kurtosis 3.653994
Skewness 1.677776 Skewness 1.810755
Range 4.446229 Range 1.761755
Minimum 0.400458 Minimum 0.122249
Maximum 4.846686 Maximum 1.884004
Sum 41.68649 Sum 18.0741
Count 27 Count 27
Confidence Level(95.0%) 0.400905 Confidence Level(95.0% 0.166139

1982-2008 Calf Mortality(%) 1982-2008 Mature Bull Mortality

Mean 3.604801 Mean 3.672903
Standard Error 0.825007 Standard Error 0.350465
Median 1.738473 Median 3.151422
Mode #N/A Mode #N/A
Standard Deviation 4.286861 Standard Deviation 1.821069
Sample Variance 18.37718 Sample Variance 3.316291
Kurtosis 3.138667 Kurtosis 3.231863
Skewness 1.819707 Skewness 1.681391
Range 16.86141 Range 7.713456
Minimum 0.203804 Minimum 1.409978
Maximum 17.06522 Maximum 9.123435
Sum 97.32961 Sum 99.16838
Count 27 Count 27
Confidence Level(95.0%) 1.695826 Confidence Level(95.0% 0.720391

1982-2008 Spike Bull Mortality

Mean 0.573631
Standard Error 0.115352
Median 0.351494
Mode 0
Standard Deviation 0.599384



Sample Variance 0.359261
Kurtosis 0.716294
Skewness 1.134875
Range 2.232143
Minimum 0
Maximum 2.232143
Sum 15.48804
Count 27
Confidence Level(95.0% 0.237108



%MBULL SPIKE %SPIKE
MORTALITYON FEEDMORTALITY

3.67 394 0.57
1.79 132 0.59
1.41 136 0.00

9.123435 635 2.23
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UNCLASSIFIED TOTAL % of TOTAL CLASSIFIED MORTALITIES %UNCLASSIFIED ELK ON FEED %TOTAL CALVES % CALF COWS % COW MBULLS %MBULL SPIKE %SPIKE
WINTER BULL SPIKE COW CALF TOTAL MORTALITIES MORTALITIES BULL SPIKE COW CALF MORTALITIES (TOTAL) MORTALITY ON FEEDMORTALITYON FEEDMORTALITYON FEEDMORTALITYON FEEDMORTALITY

40-41**** 13 6 41 74 134 166 300 10 4 31 55 55 10324 2.91 2216 3.34
41-42**** ? ? ? 280 280 120 400 100 30 9841 4.06 2187 12.80
42-43**** 84 94 813 991 991 8 9 82 9779 10.13 #DIV/0!
43-44* 16 13 7 36 36 44 36 19 #DIV/0! #DIV/0!
44-45 Losses not classified 5226 0.00 798 0.00
45-46 17 17 35 69 40 109 25 25 51 37 6241 1.75 1168 3.00
46-47** & ***** 17 18 13 48 48 35 38 27 #DIV/0! #DIV/0!
47-48*&** 21 10 4 35 6 41 60 29 11 15 #DIV/0! #DIV/0!
48-49** 33 28 117 178 178 19 16 66 8059 2.21 1572 7.44
49-50*** 21 24 112 157 157 13 15 71 8700 1.80 #DIV/0!
50-51*** 28 23 92 143 143 20 16 64 9500 1.51 #DIV/0!
51-52*** 60 36 145 241 241 25 15 60 7351 3.28 1148 12.63
52-53**& ***** 27 19 4 50 50 54 38 8 9000 0.56 #DIV/0!
53-54*** 22 14 13 49 49 45 29 27 8115 0.60 1383 0.94
54-55*** 15 14 3 32 32 47 44 9 #DIV/0! #DIV/0!
55-56*** 20 22 45 87 87 23 25 52 11612 0.75 1719 2.62
56-57*** 33 32 15 80 80 41 40 19 6800 1.18 #DIV/0!
57-58** 24 15 22 61 61 39 25 36 5695 1.07 #DIV/0!
58-59** 36 11 20 67 5 72 54 16 30 7 6047 1.19 1224 1.63
59-60** 27 21 10 58 58 47 36 17 4746 1.22 1035 0.97
60-61*** 39 15 18 72 72 54 21 25 5591 1.29 869 2.07
61-62** 62 32 88 182 182 34 18 48 7666 2.37 1874 4.70
62-63** 9 8 5 22 22 41 36 23 5827 0.38 762 0.66
63-64** 40 20 19 79 79 51 25 24 7916 1.00 1775 1.07
64-65** 7 2 24 21 54 54 13 4 44 39 7946 0.68 1533 1.37
65-66** 5 15 13 33 33 15 45 39 6556 0.50 1243 1.05
66-67** 7 10 24 41 41 17 24 59 7369 0.56 1518 1.58
67-68 19 1 35 19 74 74 26 1 47 26 6659 1.11 1076 1.77
68-69 10 2 13 18 43 11 54 23 5 30 42 20 9205 0.59 2223 0.81
69-70 17 68 27 112 1 113 15 61 24 1 8421 1.34 1596 1.69
70-71 13 3 52 47 115 2 117 11 3 45 41 2 8054 1.45 1557 3.02
71-72 16 5 30 26 77 2 79 21 6 39 34 3 7615 1.04 1582 1.64
72-73 5 4 47 17 73 2 75 7 5 64 23 3 7194 1.04 1293 1.31
73-74 14 3 47 59 123 2 125 11 2 38 48 2 7878 1.59 1372 4.30
74-75 5 1 26 15 47 3 50 11 2 55 32 6 7450 0.67 1415 1.06
75-76 26 4 65 36 131 5 136 20 3 50 27 4 7858 1.73 1643 2.19
76-77* 9 3 12 12 75 25 #DIV/0! 1146 0.00
77-78 28 3 60 37 128 5 133 22 2 47 29 4 8495 1.57 1523 2.43
78-79 41 7 32 75 155 2 157 26 5 21 48 1 7958 1.97 1434 5.23
79-80 15 2 19 22 58 58 26 3 33 38 7774 0.75 1185 1.86
80-81* 8 1 9 2 11 89 11 0 18 #DIV/0! #DIV/0!
81-82 33 3 30 26 92 2 94 36 3 33 28 2 6746 1.39 1063 2.45 3801 0.79 1261 2.62 405 0.74
82-83 102 6 29 29 166 5 171 61 4 17 17 3 5923 2.89 960 3.02 3312 0.88 1118 9.12 488 1.23
83-84 91 1 54 96 242 3 245 38 22 40 1 5055 4.85 706 13.60 2886 1.87 1073 8.48 345 0.29
84-85 43 21 2 66 66 65 32 3 0 5758 1.15 981 0.20 3500 0.60 984 4.37 293 0.00
85-86 36 4 45 35 120 120 30 3 38 29 0 6430 1.87 1222 2.86 4039 1.11 819 4.40 350 1.14
86-87 30 2 37 12 81 81 37 2 46 15 0 7820 1.04 1434 0.84 4889 0.76 928 3.23 569 0.35
87-88 13 1 18 3 35 7 42 37 3 51 9 17 7753 0.54 1472 0.20 4785 0.38 922 1.41 574 0.17
88-89 28 4 45 43 120 14 134 23 3 38 36 10 9486 1.41 1970 2.18 5715 0.79 1200 2.33 601 0.67
89-90 22 2 30 34 88 7 95 25 2 34 39 7 8131 1.17 1234 2.76 5312 0.56 1053 2.09 532 0.38
90-91 38 1 43 8 105 15 120 36 1 41 8 13 8314 1.44 1223 0.65 5356 0.80 1232 3.08 503 0.20
91-92 45 3 15 16 79 79 57 4 19 20 0 8800 0.90 1379 1.16 5823 0.26 1162 3.87 436 0.69
92-93 57 10 102 90 259 259 22 4 39 35 0 8295 3.12 1317 6.83 5414 1.88 1116 5.11 448 2.23
93-94 40 1 18 3 62 62 65 2 29 5 0 8500 0.73 829 0.36 4747 0.38 1033 3.87 381 0.26
94-95 35 5 65 122 227 227 15 2 29 54 0 9436 2.41 1458 8.37 6171 1.05 1362 2.57 445 1.12
95-96 41 2 35 18 96 96 43 2 36 19 0 10004 0.96 1267 1.42 6801 0.51 1301 3.15 635 0.31
96-97 63 8 41 89 201 201 31 4 20 44 0 10736 1.87 1340 6.64 7498 0.55 1405 4.48 493 1.62
97-98 34 1 28 86 149 149 23 1 19 58 0 8494 1.75 949 9.06 5691 0.49 1456 2.34 398 0.25
98-99 37 1 25 56 119 119 31 1 21 47 0 7300 1.63 931 6.02 4947 0.51 1188 3.11 234 0.43
99-00 20 17 11 48 1 49 42 0 35 23 2 5054 0.97 950 1.16 3823 0.44 461 4.34 229 0.00
00-01 19 0 15 2 36 36 53 0 42 6 0 6128 0.59 959 0.21 3984 0.38 933 2.04 252 0.00
01-02 24 13 10 47 47 51 0 28 21 0 6366 0.74 818 1.22 4064 0.32 1142 2.10 342 0.00
02-03 18 0 6 4 28 0 28 64 0 21 14 0 6992 0.40 793 0.50 4908 0.12 1006 1.79 285 0.00
03-04 36 2 25 36 99 0 99 36 2 25 36 0 5876 1.68 717 5.02 3827 0.65 1196 3.01 136 1.47
04-05 18 0 24 4 48 6 52 38 0 50 8 0 4969 1.05 576 0.69 3847 0.62 355 5.07 191 0.00
05-06 31 4 29 157 221 0 221 14 2 13 71 0 6730 3.28 920 17.07 4521 0.64 979 3.17 310 1.29
06-07 19 0 12 13 44 0 44 43 0 27 30 0 7279 0.60 1194 1.09 4632 0.26 679 2.80 239 0.00
07-08 50 3 24 23 100 0 100 50 3 24 23 0 7947 1.26 1323 1.74 5193 0.46 959 5.21 472 0.64
08-09 43 2 29 16 90 0 90 48 2 32 18 0 7269 1.24 1096 1.46 4572 0.63 1166 3.69 435 0.46
09-10 19 0 9 6 34 0 34 56 0 26 18 0 4348 0.78 165 3.64 2469 0.36 306 6.21 165 0.00
10-11 38 6 40 57 141 4 145 27 4 28 40 3 7746 1.87 1133 5.03 5055 0.79 1149 3.31 409 1.47 Note 52 elk shot for wildlife health necropsy are included
11-12 17 2 43 18 80 1 81 21 3 54 23 1 7360 1.10 840 2.14 5326 0.81 926 1.84 268 0.75 Note elk shot for willife health necropsy included in total
12-13 22 0 33 16 71 1 72 31 0 46 23 1 6285 1.15 641 2.50 4200 0.79 1183 1.86 261 0.00 Note elk shot for willife health necropsy included in total
13-14 22 2 11 12 47 0 47 47 4 23 26 0 8296 0.57 1094 1.10 5442 0.20 1318 1.67 442 0.45 no large-scale euthanasia for necropsy this year

Mean 1982-2014 35.88 2.53 30.64 34.94 104.27 3.30 106.21 39.28 1.97 31.53 26.76 1.83 7322.00 1.47 1059.21 3.43 4743.94 0.66 1041.55 3.57 380.79 0.56
SD 1982-2014 19.77 2.47 18.68 38.77 64.33 4.55 64.51 14.42 1.50 10.53 16.20 4.02 1517.10 0.95 332.40 3.93 1071.66 0.39 273.14 1.79 131.41 0.58
Minimum 1982-2014 13.00 0.00 6.00 2.00 28.00 0.00 28.00 14.03 0.00 13.12 3.03 0.00 4348.00 0.40 165.00 0.20 2469.00 0.12 306.00 1.41 136.00 0.00
Maximum 1982-2014 102.00 10.00 102.00 157.00 259.00 15.00 259.00 65.15 4.26 53.75 71.04 16.67 10736.00 4.85 1970.00 17.07 7498.00 1.88 1456.00 9.12 635.00 2.23

*No supplemental feeding due to mild winter conditions
**Only feedground losses were recorded.
***Records do not differentiate feedground losses and other losses.
Losses prior to and after feeding may not have been recorded, and losses during the feeding period that occurred off feedgrounds may not have been recorded.
****Unclassified losses were of animals not on feedgrounds with the exception of 18 of 120 unclassified losses during winter of 1941-42.
*****Fed less than 18 days
Summary stats since 1982 because methodology has been consistent since that time.
Note 2010 classification count was an aerial and ground count conducted prior to the start of supplemental feeding with very high percentage of unclassified animals.  There were almost certainly more calves than estimated and therefore the %calf mortality was almost certainly lower in 2010 than indicated

CLASSIFIED MORTALTIES

Total and Calf Winter Elk Mortality on NER (%) 
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Year Wolves Packs

1998 2 1

1999 6 1

2000 4 1

2001 12 1

2002 14 1

2003 12 1

2004 13 2

2005 30 3

2006 34 5

2007 43 5

2008 53 6

2009 76 6

2010 59 6

2011 56 6

2012 48 7

2013 53 7

2014 44 7
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	proposed actions:  The planning group working on stepping down the Bison and Elk Management Plan (BEMP) to an adaptive management plan and propose an interpretation of the 5000 elk on feed objective as a cumulative number, i.e., the number of elk-fed days based on 5000 animals each day.  The BEMP does not provide an elk population objective defined by time, leaving it open for interpretation whether the population objective was intended as a mean, maximum, or cumulative number of animals on feed. To address this issue while staying within the implied intent of the BEMP, elk-fed days (EFD; the cumulative number of elk fed during a feeding season) will be used as the metric for determining if the elk population objective is being met. The Phase I objective of 5000 elk on feed will be defined relative to elk-fed days as: EFD = d * 5000elkwhere d is the mean number of days of feeding from 1995–2007 (64 days [SD = 22]). This time span was selected to maintain consistency with the BEMP and the data used in the plan’s development. The benchmark historical EFD value is then 320,000. This similarly can be calculated for bison using d = 63 days (SD = 22) and substituting the population objective (500 bison) into the equation above, giving us 31,500 bison-fed days (BFD). This latter value provides an important historical perspective on winter feeding of bison, but because the bison objective is not specific to animals on feed, it will not be used similar to the EFD in determining progress toward reaching objective.
	Text2: The proposed action clarifies the elk population objective in the BEMP and associated EIS/Record of Decision.  Hence it represents only a minor change or amendment to an approved action with no or minor potential environmental impact 516 DM 8.5 A(1) and B(9).
	permits: N/A
	Text4: ?? Jeff, You discussed with Planning Group...list them here.
	supporting: Bison and Elk Management Plan and Environmental Impact Statement (EIS) available at:  http://www.fws.gov/bisonandelkplan/


